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BBEAEHWUE

Joporue apy3bsi!

MBI yBEpeHBI, YTO Bbl C UHTEPECOM OTKPOETE 3TOT YUCOHUK U Y3HAETE
Kak IpaBUJIbHO IMUTATbhCs, YTOOBI OBITE DOAPEIM, pabOTOCHOCOOHBIM U CO-
XpaHATh CTPOUHYIO QUTYDPY, KAK ONPEIeIsaTh KAYeCTBO MUIIIEBLIX IIPOAYKTOB,
FOTOBUTH HOBBIE D104,

Bbl HayuUTECh CO30aBaTh HOBbIE MOOE/IHU OAEXKIbI, II03HAKOMUTECH C CO-
BpEMEHHBIMM TKaHSMU W Y3HAeTe MX CBOMCTBA, KOTOPbIE HEOOXO0AMMO yuH-
THIBATh IIPU BLIOOpE MOJEIM, CMOXETE LIUTh MOAHbIEe uznenusi. Co3naHHbIe
BaMH MOJIEJIM OyayT OTBEYATh COBPEMEHHBIM TpeOOBaHUSAM OU3aiHA, TApMO-
HUU U KPaCOTHI.

Bbl HayuMTeCh yKpallaTh CBOK KBapTUPY, KJIAaCC, LIKOMY AEKOPaTUBHBI-
MU M3AEJIUSMHU, BHIIIOJHEHHBIMU M3 pa3iMyHbIX MaTepuanoB. [Ipogomkure
3HAKOMCTBO C MOJEJISIMUA YET0BEYECKOM JeATeIbHOCTH, TEXHOJIOruen obpa-
OOTKM METa/UIOB, C COBPEMEHHBLIMH M IMEPCIEKTUBHBIMU TEXHOJIOTUSAMH,
TEXHOJIOIrMsIMU B KOTHUTUBHOM chepe, MHTe/UIeKT-KapTaMU KaK UHCTPYMEH -
TaMHU CUCTeMaTU3allui UH(pOpMAIIMK, C OCHOBAMHU XYI0XEeCTBEHHON o0Opa-
0OTKM MaTepUuaioB.

AKus3Hp coBpeMeHHOro 0611ecTBa HEMbICTMMA O€3 UCTOIb30BaHUs 3MeK-
TPUYECKOM DHEPTHUM HA MPOMU3BOACTBE U B ObITY. Bbl y3HAaeTe MHOro HOBOIO
00 2JIEKTPOTEXHUKE, ICKTPOHUKE, 03HAKOMUTECh C OCHOBAMU 3KOHOMUMKHU
U 1npodecCHoHalIbHOr0 CaMOOIIpene/IeHUss M YyBIEKaTe/lIbHOH podoTrorex-
HUKOH.

CucreMa KOHTPOJILHBIX BOMIPOCOB, MpPEACTABICHHAS B yueOHHKE, TTOMO-
JKET OLIEHUTh, HACKOJIBKO KAYeCTBEHHO Bbl YCBOWIU YUeOHbBIM MaTepHall.

Bamrymu ayqiiMMy MOMOIIHHUKAMM CTAHYT BHUMATE/IbHOCTb, CTapaHue,
TEpIiEHHE, HACTOMYMBOCTb U YBEPEHHOCTh B CBOMX CUJIaX.

Ycnexos BaMm!

VYciaoBHbIE 0003HAYEHHA
n — Marepuall, KOTOpbli HEOOXOOUMO 3alIOMHUTh
— 3a0aHUA C UCTIOIb30BaHUEM KOMITBIOTEPA

* 3aldaHHuAa MOBBINIEHHOM CIIOXKHOCTH

v — IoJie3Hass MHOpMalIHs

— BOIIPOCHI U 3aJaHHA



Mopenn
yenoBeyeckou
OeaTenbHOCTU

YenoBeK B CBOEH NeATeIbHOCTU — OBITOBOM, MPUPOLHONM, COLIMAJIBHOIM,
MPOU3BOACTBEHHOH, 00pa3oBaTe/lbHOM, HAayYHOM, TEeXHHYECKOHW, XyI0Xe-
CTBEHHOM M T. ., MTOCTOSHHO M3yYaeT, IPOEKTUPYET, CO3MAET U UCIOIb3YET
Modeau cpedvl 0OUMAHUA U OKPYIHCAIOUL €20 MUDA.

B manHoOI1 raBe Bbl MO3HAKOMUTECH C MIOHATUAMM «MOAEb», «MOIETU-
poBaHue», Kj1accudukanmeit Moaenei U uX BUIaMU, OCHOBHBIMU CBOMCTBA-
MH U TapaMeTpaMu MoJeIeif, C ATrTOpUTMOM MTOCTPOEHHS MoIenu (00bekTa);
MHTE/UIEKT-KapTaMUi U UX MPpUMEHEHHUEM B Pa3IUYHbIX cdepax aesaTeIbHO-
CTH; UCTOPHUEN pa3BUTUA U KiIaccudUKalMeld TEXHUKU, TEXHUYECKUMU CH-
cTeMaMU, Teopuel peureHus u3obpertatenbekux 3agay (TPU3).

§1. MonenupoBaHue Kak OCHOBA MTO3HAHMSI
M MIPaKTUUECKO IesITeIbHOCTH

1 Kak BBl mymaeTe, moueMy cHadajda MOIOEIUPYIOT OOBEKT, HATIPUMED |
I nepenﬂ}nmﬁi JIOM, a 3aTeM MPUCTYNAIOT K ero MocTpoike? I

B mmoBcenHeBHOIM XKM3HU C TpUMEpPaMU MOIENIe UIN CXeM MbI CTaTKUBa-
eMCs TIOCTOSIHHO: 3TO MOXET OBITh IT100yCc B KabuHeTe reorpaduu, MyJsmK
)KMBOTHOTO B KaOMHeTe OMOJIOTUH, MAHEKEH B BUTPUHE Mara3uHa, cxemMa Me-
TPOIOJIUTEHA, KAPTUHEI B My3esX U T. 1. Jlaxke HeKOTOpbIe AeTCKUE UTPYIIKHU
MOXKHO CYUTATh MOIEIAMHU.

Moneab — 3TO NpeacTaBIeHUE 00BEKTa PeaIbHOTO WM BRIMBILLICHHOTO
MHUpa WIK OpoLecca, KOTOPbIH B XOO€ MPOSKTUPOBAHUSA U UCCIICI0OBAHUA 3aMe-
LIAET pea/ibHbIi OOBEKT WIH IMPOLIECC, COXPaHsisA €r0 CYIIECTBEHHbIE CBOVCTBA.

MonenupoBanue (ot jar. modus — Mepa, crnocod, obpasel) — 3To Me-
TOJ MO3HAHUS, TBOPYECKUN MPOLIECC NMMOCTPOECHUS MOJIENICH, BOCIIPOU3BENE-
HHUS U MCCJIEI0OBAHMS OIPEAe/IEHHOro (hpparMeHTa AeCTBUTEIbHOCTH (Ipen-
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MmeTa, obbekTa, mpoliecca, SBIEHUS, CUTYya-
LMY) WIA YIIPaBICHUA UM MPU COXpaHECHUHU
CYILIECTBEHHBIX CBOMCTB.

Monenb coxpaHsieT He Bce CBOMCTBA 00b-
€KTa WM Mpoliecca, a TOJbKO Te, KOTOphIe
TpeOyIOTCS ISl OCYILECTBACHUS LieIeH Moae-
JTUPOBAHUSA U UCCIICAOBAHUS.

K mocTpoenuio Mogenu nmpuberaroT B TEX
cly4dasix, Koraa MCCleoBaHUe U MPOEKTUPO-
BaHUe pealbHOro 06beKTa WM IMpoliecca 3a-
TPYAHEHO WJIM HEBO3MOXHO, HAallpuMEp Mpu
MCCIIEIOBAHUM aBapMM CaMOJIETa MM aBTO-
MOOMJISI, B 9KCTPEeMaJIbHBIX CUTYaLIUsIX.

[TocTpoeHue Moeeii MCMONAb3yeTCs P
paspaborke JjerateapHbIX ammapatoB. [Ipu  Puc. 1.1. Monens napycHuka
IMOMOILIM MOJejIed NMPOBOAUTCS UCCIIeAOBAaHUE UX CBOMCTB, pa3paboTka Tex-
HUYECKOU U rpacduyeckor JOKYMEHTALUH, UCTIBITAHUS .

MopenupoBaTh MOXHO Kopabmu (puc. 1.1), camMonéTbl, aBTOMOOMIH,
30aHKs, aTOMbI, KPUCTA/LIMYECKHE PELIETKHU U JIp.

Buabl Moneneit MOXHO Kaaccuguyupoeams 1Mo od1acT¥ UCMOIb30BaA-
HUS U IO LEIsAM MOAEIUPOBAHUs.

Buabl moaeieii:
®  pamypHble (MaTepuaibHble, UMUTAIIMOHHBIE) — BOCTIPOM3BOIST CBOM-

cTBa Mozeseii (00beKTOB) B MaTepUuanbHoO hopme;

*  unghopmayuonHbie (HEMaTepUalbHble), KOTOPbIE TpeacTaB/ieHbl B 00-
pas3roii (pUCYHKH, 4eprexu, cotorpaduu), cmeutannoi (Tabauiibl,
KapTel, rpaduku, 1MarpaMMBbl, CXeMbl) U 3Hakos8oil (hopMyIIbl, CIIOBeC-
HBbIE onucaHus) ¢opMmax;

®  KOMNbIOMEPHbie — BBINOJIHEHBI C IOMOLIbIO KOMIIBIOTEPA.

OcHoBHbBIE CBOIICTBA M MapamMeTpbl Mojeaeii. B 3aBucuMocTu oT 1mo-
CTaBJIEHHBIX 3a0a4, LeIed MOAEeTUPOBAHUS U UCCIIEIOBAHUS MOXHO BblIe-
JUTh OCHOBHBIE CBOMCTBA M MapaMeTpsl momaeneid. [IpoekrupyeMbie MoaeIu
JOJDKHBI YIOBJAETBOPSITH CIAESAYIOIIUM OCHOBHBIM CBOMCTBaM (TpebOBaHUSAM):
®  agdekeamHocmu — JOCTATOYHO TOMHO OTPaXKaThb CBOMCTBA MOMAETUPYE-

MOI0 00BEKTA (CUCTEMBI, ITpOLIECCa);
®  JdocmynHOCHIU U MeXHOA02UMHOCMU — ISl BOCTIPOU3BEIEHUS UJIH UC-

C/ICAOBAHUS;
®  noaHoms! (UHGOpMamueHocmu) — TPENCTaBISATh BCIO HEOOXOTUMYIO

U1l UCCIIEIOBAHUS WIKU MPOEKTUPOBaHUs UHGOpMAaLIUIO;
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® 2ubKocmu — BO3MOXHOCTU BOCIPOM3BEICHUSA Pa3iMYHbIX BAPUAHTOB
noBefeHUs 00beKTa WK Ipollecca;
HazasadHocmu — 0003pUMOCTH OCHOBHBIX CBOMCTB;
VAPOUW,€HHOCMU — OTPAXEHUsI HE BCEX, a TOJIBKO HEKOTOPHIX CBOVCTB
00beKTa UM IIpolLecca;
®  KOHEeYHOCmU — OTODpaKeHHs OpuruHaaa o0beKTa WM Mpoliecca.
ITapameTpsl MOZeIHM — 3TO OTHOCUTEIbHO MOCTOSIHHBIE MOKa3aTelH,
XapakTepU3YIOLIHUE MOAETIUPYEMYIO CUCTEMY, IEMEHT CUCTEMbI, 0OBEKT WU
npouecc. IIpu 3ToM mapaMeTpsbl MOIEIM YKa3bIBAlOT HA TO, YEM JaHHAsS CH-
CTEMa, JIEMEHT CUCTEMBI, 00BEKT UM MPOLIECC OTIMYAIOTCS OT APYTUX.
YTo0BI pelIUTh ONpene/IEHHYIO 3aJa4y MPH MOCTPOSHUH TI0001 MoaeIu,
CIEAYeT Ha BCEX 3Tamnax pas3paboTKM BBIMOJHSATbL CTPOIYIO MOCIE€I0BaATEIb-
HOCTh neucTBuii. Hampumep, HaM HeoOX0AUMO TOCTPOUTH A120PUMM CO3-

JaHug MHIUBUIYAJIbLHOrO npoekra (puc. 1.2).

IMouckoBo- - KoHcTpyKTOpCKO- . 3aKJII0YHUTEeNbHBI
HCCIeoBaTETbCKUH ITar TEXHOJIOTMUECKHH ITar Tan
. Y !
d.)op?vf}’ﬂ HUPpOBKa Pagpaﬁmm ma(b“qec[(oﬁ IMoaroroska
npo6aembl TIOKYMEHTAIIUK MMpocKTa
{ J; K 3alUMTe
O6ocHoBaHue BEIDOpa [lonroroska pabouero ‘
npoekTa. [locraHoBka 1enm MECTa, MHCTPYMEHTOB, [MpesenTtarus
‘ MaTepuayion MpoeKTa
CocrasrneHue 1iaaHa padoTsl l’
M MacropTa nMpoeKTa TexHonornyeckuit
{ MPOLIECC U3rOTOBAEHUS
M31e/ns
Coop uHdopMaLH. l'
BeinoiiHeHHE 3KOM0rM4ecKoro
1 SKOHOMUYECKOTO HekopaTusHas
000CHOBaHUS OTIeIKa

Puc. 1.2. AnropuT™ co3aaHust HHAMBUAYATHEHOTO MPOEKTA

3agaHue

Mcnone3ya marepuan paHHoro naparpada, mHbopmauyuio mns WMHTepHeta
U Opyrux MCTOYHUKOB, pa3paboraute anropuUtM co3gaHus WHAWBUAYANbLHOIo
rnpoekTa, Hanpumep nogyweykn-uronbHUupl (puc. 1.3), KOpMyLWKW ansa nNtuy,
(puc. 1.4).
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Puc. 1.3. Tlonyeuka- Puc. 1.4. KopMyuika st ITHL
HUTOJIBHULIA

Nonesxasn nHpopmauus

Anreopumm — 3mo onpedenéHublii NOPAOOK (Nocaed08amebHOCMb)
delicmeuil, cmpozoe 8blNOAHEHUE KOMOPbIX NPUBEOEM K 8bINOAHEHUIO NO-
cmaenenHoll 3adavu.

OCHOBHbI€ NOHATUA U TEPMMWHDBI:
NeATeIbHOCTh YeJIOBEKA, MOJEeb, MOAETUPOBAHHUE, BUILI MOJIe/Ied, CBOM-
CTBa MOJeJIel, mapaMeTphbl MOJEIeN, AITOPUTM.

" Bonpocbl M 3apgaHus

1. B 4ém pasHuua mexay Mmogensio U mogenuposaHuem? 2. B kakunx cnyvanx
npuberaioT K nocrpoeHnio mogenu? 3. B 4ém oTnuumne HaTypHbIX MOAENen OT UH-
(hopmMaLMOHHbIX UNK KOMMbIOTEPHBIX? 4. K kKakoMy BUay Mojenen MOXHO OTHeCTH
anropuTMm Co3aHua MHANBUAYanbHoOro npoekTa (puc. 1.2)?

MHTem1eKkT-KapThl KaK MHCTPYMEHT
cucTeMaTu3alum nHGopMalumu

| Y10 BBl CABILIAIA 00 MHTEUIEKT-KApTaX U UX Ha3HadyeHUu? Boit | |
| M y Bac OMBIT COCTABIEHUS UHTE/IIEKT-KapT Ha GymMare WM ¢ moMo- |
| | wsio WUnurepuera? I

YenoBeuyecTBO C IPEBHUX BPEMEH MCMONB30BAIO MHOTOUYMCIEHHBIE Me-
TOOBI BOCHpHUATHA MHGOPMALMKM B PasIMuYHBIX cdepax ObITHUS, NMPUPOILI,

“




TexHochepbl. OMHUM U3 YIOOHBIX HHCTPYMEHTOB CUCTEMATU3AaLlUU U CTPYK-
TYpUpOBaHUS MHGOPMALIMM B BU3YATbHOU (hopMe SABIAKOTCH UHMEAAeKm -
Kapmbl (MeHmManbHble Kapmol).

[lepBble MHTEIEKT-KApPThl M COBPEMEHHOE MPEACTaBASHUE O HUX ObLIHA
paspabotansl B cepenuHe 70-x rr. XX B. yU€HBIM, UCCIEAOBATEIEM U TICUXO-
goroMm Tonu BpiozenoMm. OH MHOTHE roabl 3aHUMAJICS METOOUKOM Pa3BUTHUS
WHTE/LUIEKTYaAIBHBIX CIOCOOHOCTE, 3arMOMUHAHUS, TTaMSITH U OpraHU3alluu
MBIIILIEHMS.

VYuénble B 006/1aCTH IICUXOIOTHH, MEAATOTHKH, MTPaKTHUIECKHE PAaOOTHUKHU
pa3snu4HbIX cep AesaTeIbHOCTH CYUTaIOT pa3pabotaHHbie ToHH brlozeHOM
UHTEIEKT-KapThl Kapmamu pasymad, Kapmamu aKmueu3ayuu u pa3eu-
MU MbICAUMEAbHBIX NPOUECCO8.

B coBpeMeHHOM MUpe U3 pasiUYHbIX UCTOYHUKOB Mbl Mojay4aeMm 60Jib-
LIOM MMOTOK MHGOpMAaLIMKU 00 OKpyXKalollleM MUpPe, KOTOPYIO CIIOXKHO YIIOps-
I0YWUTh, OPraHMU30BaTh, CTPYKTYPUPOBATh. DTy 3aadyy IOMOTAIOT PELIUTh
WHTE/LIEKTYa/IbHbIE KApThI.

HuTe/uieKT-Kaprbl (MeHTalbHbIe KapThl — mind map) — 3T0 MeTon
rpacguyeckoro BelpaKeHHus IIPoLEeCCOB BOCIIPUATHS, 00pabOTKM e, TBOp-
YeCKMX 3amad, mHdbopMaluK, a TAKXKE METON pa3sBUTUs MaMsATH U MbILLIE-
Husi. MHTennekTyanbHbIE KapThl IOMOraloT BU3YalbHO CTPYKTYPUPOBATh,
OOBSACHATh U JIETYe 3alIOMMHATH U3ydyaeMblii MaTtepuan. MHbeIMU clnoBamu,
WHTe/UIEKTYaA/IbHbIe KapThl — 3T0 rpadudeckas dbuKcalus MbICIed U IUIa-
HOB, KOTOPBIE POXKIAIOTCA U Pa3BUBAIOTC B HALIIEH MOJIOBE.

B pasnuuHBIX mevyaTHLIX 1 MHGOPMALIMOHHBIX MCTOYHUKAX WHGMOpMa-
LIMOHHBIE KaPThl HA3bIBAIOT MEHTAILHLIMU KapTaMU, KapTaMu yMa, aCCOLIU-
aTUBHBIMU KapTaMu, MbICJIMTE/IbHBIMM KapTaMH, AMarpaMMaMHU CBsI3eil.

B moboit chepe s pelieHUss MHTE/UIEKTYAIBHBIX 33134, UHAUBUIYAIb-
HOTO Pa3sBUTHUA U COBEPLUICHCTBOBAHUA MOTEHLIMAIA TUMYHOCTH MOXKHO IPUME-
HSTb MHTE/UIEKT-KapThl, HAllpUMep NpeanpuHUMaTeIIMU, YYEHBIMU, 1U3aii-
HepaMu, MHXXEeHEpaMHM, IpenoaaBaTe/IsIMU, CTYIEHTAMM, IKOTbHUKAMM.

B o6pazoeanuu MHTEIUIEKT-KapThl MIPUMEHUMBI MIPU U3YYEHUU HOBBIX
TEeM, I/ 3aKperieHUs HOBBIX 3HAHUM, MTPU KOHCTIEKTUPOBAHUU, MOATOTOB-
Ke Ipe3eHTauuu, pedepara, COUMHEeHUS, JOK/Iaaa, pelIEHUU TBOPUYECKUX 3a-
a4, BBITTOTHEHUM Y4eOHOro WM TBOPUYECKOTO MPOEKTa, COCTaBAEHUU pac-
MUCAHUSA U T. A.

OcHosHble npuHuunbl (PeKoMeHOauuu, 3aKOHbl) NOCMPOEHUs
UHmMenaeKkm-Kapm Ha O6ymaee B COOTBETCTBUU C peKOMeHAalusiMU ToHU
brloseHna:
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1. IMogroroBuTh MUCT Benoit 6ymMaru dopmaTta A4, IPOCThiE U LIBETHBIE
KapaHgall, pydkKu, MapKepsbl, hJ1oMacTephl.

2. OcHoBHas unes (00beKT, MpobiieMa, KIII0UeBOE CII0BO) pacloiaraeTcs
B LICHTPE JIMCTA, BbIAETEHHAS LBETOM (pa3HbBIMM LIBETAMM ).

3. KaxnoMmy c/loBy Wid M300paXkeHHUIO JO/DKHA COOTBETCTBOBATh OMHA
BeTBb. KilloueBoe clioBO WM H300pakeHUe pasMellaeTcss Haa JaHHOU BeT-
Bbl0. [LIMHA TMHUKM paBHA AJIMHE CJI0Ba WU U300 pakeHUs.

4. JIuHuM BeTBeM yKa3bIBaTh TOHLIIIE 10 Mepe yIaJeHUs OT LIEeHTpa KIIo-
YEBOTO CJIOBA.

5. CTpykTypa KapThl J0/DKHA ObITh B BUJIE «IpeBa» C PacXoAsIMMUCS
BETBSAMHU OT OCHOBHOM UJIEH.

6. [IpuMeHATEL pa3Hble LIBETA, KAPTUHKU, CUMBOJIBI 11 KJIFOYEBBIX CJIOB
M pa3HbIX BETBEMH.

7. Pa3paboTarh CBOM CTHIb M CTPYKTYPY CO3HaHMs WHTEJUIEKT-KapT
(puc. 1.5).

Kpacounbie dopMbl KapThl HAITOMWHAIOT BETBUCTOE AEPeBO, MMOKA3biBa-
IOT TBOPYECKHE CBSI3M, TMTOMOTAIOIIME 3alIOMHMTb TO, YTO Bbl OCBOWIM, M3-
YUYW, padpaboTanu, CIUIaHUPOBAJIH.

1 BeTBb

| ypoBeHB

2 BETBL

2 yposeHb —()— 1 BETBb

1 ypoBeub —O— 2 BeTBb

| ypoBeHb —O— 1Berss

1 ypoBeHb —()— 1 BeTBb

2 ypoeHb —{)— 2 BeTBb

Puc. 1.5. IIpumepHas cxeMa NOCTPOSHUS MHTEILIEKT-KAPTH

-
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Kommuectso \ /
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- Hasnauenue —()— cembst

Puc. 1.6. UuTennekT-Kapra TBOpYeCcKoro rnpoekra « UrompbHUiia»

OCHOBHBIE TPUYUHBI ITOIY/ISPHOCTH MHTE/UIEKT-KapT:

1. [MpocToTa co3maHuMsl KapThl HAa JMCTE OyMard WiIM C IMIPUMEHEHUEM
WurepHera.

2. BusyanbHOe M cxeMaTUYeCcKOe MpeacTaBieHue HHhopMalMu.

3. MHorodyHKIIMOHaIBHOCTD IpH pa3paboTKe uaei, MpoeKTOoB, 3a1a4.

4. Pa3BuTHE MaMsITH U TBOPYECKOTO MBIIIUTEHUS.

5. Jloruueckasi CTpyKTypa MpU MOCTPOSHUH WIK pa3paboTKe onmpenaeneH-
HOM MIOEM, TEMbI, 3aJa4H.

e — MJIacTUK
Marepuan
canepa
,. ._ G T
TMpoekt \ / C
“Vpox Kopmyuika | Cr1oco6 KpereHus
p St e Kp —{_)— MpoBOIOKAa
Mpupona / P . 1.5m
BoicoTa ycTaHOBKM 9 i

[ CeMCYKH
Kopw —OC

MnimeHo

Puc. 1.7. IUHTEINEKT-KapTa TBOPYECKOTO MpoeKTa « KopMyllKa T ITHII»
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Mare WiM ¢ nomolilbio MHTEpHEeTa, BO3MOXHO MPU U3YUYEHHUHU U 3aKpeIUICHUU
HOBOro Marepuana, pas3paboTKe MNpakTHYeCKMX 3aJaHui, BBLIMOIHEHHUH
meopueckux npoexkmoe (puc. 1.6, 1.7), noAroroBKe npe3eHTaLUii, BLITIOIHE-
HUHU 1abOpaTOPHO-TNPAKTHYECKUX paboT.

MNonesxasa nuudopmauus

KUX Lenen MoXHO NPUMEHATL MHTeNNeKT-KapTol? 2. ECTb N1 pasnuune mexay uH-
TeNNeKT-KapToW, KapToW pa3symMa WNu mMeHTanbHou kapton? 3. HasoBuTe OCHOB-
Hble peKOMeHAaLuMM K NOCTPOeHUI0 MHTeNnnekT-kapT Ha bymare? 4. [Mouyemy Tak
BOCTpeboBaHbI M NONYNAPHLI MHTENNEeKT-KapThi? 5. MOXHO N1 NPUMEHATL UHTEN-
nekT-KapTbl B OM3Hece, Npu BbINONHEHWW JOMALIHero 3agaHus, TBOpPYeCcKoro npo-
eKTa Ha ypoKax TexHonormm?

3apaHue 1

cmpoﬁme UHMeEARCeKm -Kapmy Ha 5ymee.

OCHOBHbIE NOHATUA U TEPMMWHBbI:

MHTEUIEKT-KapThl, MEHTAIbHbIE KAPThI, KAPTHI pa3yMa, KapThl aKTUBALIUU
M PasBUTHUSA MBICIUTEIBHBIX [POLIECCOB, MPUHIIMII IOCTPOEHUS MHTEII-
JIEKT-KapThl, MHTEJUIEKT-KAPTa TBOPYECKOr0 MPOEKTa

[TocTpoeHHE M HCIIOIb30BAHUE UHTE/UIEKT-KAapT, BHIMOMHEHHBIX Ha Oy-

Hcnoavzys Humeprem, ModicHo Hailmu bechaamHble OHAALUH-CeP8UCHI
U RPUAOHCEHUA NOO pa3AuvHble NPOSPAMMbL 04 COCIMABACHUA UHMEeN-
AeKm-Kapm (MeHmanbHuiX Kapm) HA pyccKoOM A3biKe.

Coxpatenue unmenneKm-Kapm Modcem 6blnoaHsemcs 8 «obaaxke» —
8UPMYAAbHOU cpede 015 XpaHeHUs OAHHbBIX.

BOHpOCbI M 3aflaHN A

1. KTo ocHOBONONOXHWK nepBbiX MHTennekT-kapt? Kak Bbl cuMraere, Ans Ka-

M3 nepedyrcieHHbIX TEM TBOPYECKUX IMPOEKTOB BLIOEPUTE OJHY U HO-

Tembi meopveckux npoeKmos:

Bproku — caMblii pacnpocTpaHE HHBIN PeaMeT OIeXK/Ibl.
Hcropus nosscHOU OOexXIbl.

ToBapHbIii 3HAK, ¥ 3a4eM OH OHM3HECY.

[MoncraBka nmon cMapThoOH U3 APEBECHHBI.

Moii npodeccuoHaIbHBIN BEIOOP B 061acTu naHmmadTHOro fu3aHa.
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¢ KoMILIEeKT urpyuiek u3 aHepbl Ha €JIKY.
*  Hcropusi pyccKoro camoBapa.
KomnekTuBHO npoaHaIu3upyiTe Balm Hapadborku. OTMeThTe Iydliie.

3agaHue 2

M3 nepeyrcieHHBIX TeM TBOPYECKHX MPOEKTOB BbIOEpUTE OOHY W HO-
cmpoiime uimeaneKkm-kapmy ¢ homouisto Humepnema.
¢  HMcropus nosiICHOM O eXKIbl.
*  bproku — camblif pacnpocTpaHEHHBIN MPEIMET OIEXKIbI.
»  ToBapHblii 3HaK, U 3a4eM OH OU3HECY.
*  HcTopus pycckoro camoBapa.
KomnekTHBHO rpoaHaJIu3upyiTe Bal HapaboTku. OTMeTbTe Tydliliue.

TBXHHKEI, TEXHHUYCCKHMNE CUCTCMEBI 1 TCOPUA
pPEIICEHUA H306DGTEIT€JII:CKHX 3aja4d

I Kaxkyio ponb B XKU3HHM 4YenoBeKa urpaeT TexHuka? I[IpoaHanusu- |

!_pyﬂtre IIPUMeEpP U3 KU3HU Ballleil CEMbU _!

HMcToku moHATHS «T€XHMKa» (B MEp. ¢ ApeB. rped. — MCKYCCTBO, Ma-
CTEepPCTBO, YMEHUE) YXOIUT B NTyOb BeKoB. Ha NMpoTskeHUU ThICAYENeTHI Ye-
JIOBEYECTBO MOAYMHSIO CHJIBI IIPUPO/bI, CO3AAaBAI0 OPYAMS TPyIa U CPeacTBa
MPOM3BOACTBA KM3HEHHBIX U MaTepUaIbHBIX O1ar.

VCII0BHO BCKHO MCTOPMIO Pa3sBUTHSI TEXHUKH MOXHO DPaslIeivuTh Ha TPH
3Tana:
®  pYYHOM (JOMHOYCTPHAIbHLIN);
®  [I0JIyaBTOMATUYECKHIT (MHIYCTPUATbHBII);
®  aBTOMATUYECKHIl (IMOCTUHAYCTPUAIbHBIN).

Ha Bcex 3Tamax pa3BUTHUSI TEXHUKA MIpaja U UIrpaeT MCKIIYUTEIHHO
BaXXHYIO POJIb B YeJI0BEYEeCKOM XU3HH, ABJISSCh INIABHBIM U BeaylnIuM (pakTo-
pOM e€ Imporpecca.

Knaccudukamus TexHuKd. TexHuka KiaccuduiupyeTcs 1o 06aacTsM
MPUMEHEHUS: npou3zeodcmaenias (MalllMHbl, CTAHKU, UHCTPYMEHTHI, Cpejl-
CTBa CBSI3U U T. 11.), HenpouzeodcmeaenHasn (ObLITOBasi, CIIOPTUBHAS, 00pa3o-
BaTe/lbHas, JETKOBOM TPAHCIIOPT U T. 1.), 80eHHaA (TEXHUYECKHE YCTPOMCTBA
M MallWHbI, MpeaHa3HAYeHHbIC IS MoAAepXaHus 000pOHOCHOCODHOCTH
CTpaHbl U BelleHUsI OOEBbIX IEHCTBUI).

OcHoBHbIe (DyHKIIMHA TEXHUKH:

— adanmauyus veaoeeka K npupooe, obuiecmay, Kyabmype,
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— uHcmpymenmanwvHas. bnarogaps TeXHUKe 4eIOBEK TepecTpauBaeT
OKpYyXKalluii MUp, chepy ObITUSA B COOTBETCTBUM C MOTPEOHOCTSMU U pe-
aTbHBIMH BO3MOXHOCTSAMMU;

— uH@opmayuonro-nosHasamenbHasn. C MOMOIIbIO COBPEMEHHOM TeX-
HUKM 4YeJIOBEK MO3HAET OKPYXAIoIIUi MUP, ONnepaTUBHO MNepepabaTbiBaeT
O1006BITYI0 MH(MOPMALIUIO, CUCTEMATUZHUPYET €€ U MepeaacT APYTuM;

— 9xoHomu4eckas. TexHUKa IMOMOraeT 4ejl0BeKy A00bIBaTh, MPOU3BO-
IUThb, NepepadaTbiBaTh, NOTPEOIATL U XPAaHUTh MTPOAYKTHI XKU3HEACATEIbHO-
CTH Ye/IOBEKa,

— KomMMmyHUKamuéeHas. bnaromapsi TexHuke (TpaHCHOPTY, CpeacTBaM
cBsizu, UHTEpHETY) COBpeMEHHBIH MUP CTadl UHGMOPMAIIMOHHBIM, €IUHbBIM,
B3aMMOCBS3aHHbBIM,

— o6pazoeamenvrasn. C MOMOIIBIO TEXHUKH Y€I0BEK 3HAKOMUTCS, U3Y-
yaeT BCE TO, UTO MPEICTABIAET AJjis Hero uHTepec. TexHuKa MOXeT criocob-
CTBOBAaTh BBIOOpPY mpodeccum.

TexHUKa BBIMOIHSAET U pAN APYTrUX (DYHKUUN — 3auiumHbix, docy2080-
PAa3zeeKamenbtblx, uKcayuli, COXpaHeHUus U MPancAayUuU Kyabmypui.

TexHuKa B COBpeMEHHOM MMpE HeOTAeTuMa OT MPUMEHSIEMBIX TEXHOJIO0-
Ui, TEXHOJOrMYECKMX MPOLIECCOB U TEXHUYECKMX CUCTEM.

TexHuyeckasi CHCTEMA — HMCKYCCTBEHHO CO3JaHHasl CHCTeMa, MpeaHa-
3HaYeHHAasl 15 VIOBIETBOPEHHUS OMpeaeneéHHOM MoTpeOHOCTH U mpeobpa-
30BaHUsT WHMOPMALIMK, DHEPIrUM, BEILIECTBA WMIM HMX (DYHKIHMOHATbHO-
LIeTOCTHBIX 0Opa3zoBaHuii. K TeXHUYeCKUM CHCTEMaM OTHOCSTCS OTAEIbHBIE
MaluHbl, ctaHku (puc. 1.8), mpubopbl, 371eKTPOCTAHLIMK, KOMIIBIOTEPDI,
BEpPTOJETHI, Beocunens! (puc. 1.9) ut. a.

TexHuka, TEXHUUECKUE CUCTEMBI U J1100ble 00bEKThI MATEPUATLHOIO MU~
pa pa3BUBAIOTCS 110 ONPedeaEéHHbIM 3aKOHAM. A KaK 3TU 3aKOHbI BOZHUKIIU
v 3auem?

Puc. 1.8. YauBepcaabHbBIit
TOKApHO-BUHTOPE3HbIH CTAHOK Puc. 1.9. Benocunen
c UITY

Cray

“
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[MpencraBbre cebss B pond usobOperaTensi: Bbl He pa3 Habmomamud, 4To
Korja HaJlMBaelllb U3 3aBapOdYHOro YaifHMKa 3aBapKy, TO BMECTE C HEl B yalll-
Ky nmomnagaloT KpynmuHKH 4as. Bam 310 He HpaBuTcsi? Bbl XOTUTE NMHUTH 4YH-
CTBII yaii. ¥ Bac Bo3HUKIIA 3adaya. Kak pelrurs 31y 3ama4y?

Insi aToro v ObLIa MpUAyMaHa TEOPHS pelleHusl U300peTaTebCKuX
zaga4d (TPHU3). B 1946 r. uixeHep, y4€HbIit, nucatenb-danrtact I, C. Arb-
miuuynaep CTall U3ydaTb MPUEMBI PELICHUSA TEXHUYECKUX 3a1a4, 4alle BCEro
UCTOIb3yeMbIX u306pemamenamu. OH NPUIIEN K BEIBOLY, YTO KaX/Iblid U30-
OperaTte/ib NpU pElUIEHUE TEXHUYECKOM 3a4ayM MPUXOOUT K TOMY MOMEHTY,
KOTIJa OTBETa Ha BOMPOC ellé HET, HO BApUaHTOB MHor0. M camoe 3¢ dekTus-
HO€ pelleHHe TEXHUYECKON 3a1a4yu JOCTUTaeTCs MpU MOMOIIU PECYPCOB —
4yeJIOBeYEeCKUX, MAaTEPUAJIbHBIX, TIPOCTPAHCTBEHHBIX U AP.

B nauane 70-x rr. XX B. I. C. Ansruryyuiep pa3paboTain 3aKOH pa3sBUTHUSA
texHuueckux cucreM (3PTC)L.

B nanbHeiiniem B pa3Butuu U yriayoneHuu 3PTC npuHuManu ydactue
MHOTHE CMEeLHaTUucTbl B 00/1aCTU TEOPUHU pellleHUsT U300peTaTenbCcKuX 3a-
na4d. OcHoBHoI 1ensi0 TPU3 asasieTcs HaxoXIeHUE MACATbHOTO PELIeHUS
3aa4i C MUHUMAJIbHBIMHU 3aTpaTaMMu.

OcHoenwle ¢hynxyuu TPH3:
®  pa3sBUTHE Ka4eCTB TBOPUECKOU TUYHOCTHU (pallMOHaIM3aTOpa, MHXKEeHEe-

pa, LIKOIbHHUKA);
®  pelIeHMe TBOPYECKMX M M300peTaTelbCKMX 3amad 0ol CI0XHOCTH

W HalpaBJIeHHOCTH;
® [IPOrHO3MPOBAHME U PA3BUTHUE TEXHUUYECKMX CHUCTEM M IMOJIy4eHHE Iep-

CIIEKTUBHBIX PELISCHHH.

Ochnosnble npurnyunsl meopuu TPH3:

00BEKTUBHOCTb 3aKOHOB PA3BUTHS CUCTEM,

MPOTUBOpPEYHE — B OCHOBE JIIOOOH TEXHUYECKOHN 3aJa4M JIexKaT MpoTH-

BOpEYMs;
® KOHKPETHOCTb — YYET BCEX KOHKPETHBIX OCODEHHOCTEH (BHYTPEHHHX

W BHEILIHUX PeCypCcoB) B JAHHOM Ciydae.

HeobxomuMbIM 3TarmoM YCIEUIHOTO OBIANEHUs TEOpUEeH pelieHus U30-
OpeTaTenbCKUX 3ada4 SIBJISETCS 3HAHUE 3AKOHO8 Pa38UMuUus MeXHUYeCKUX
cucmem.

3PTC — 3TO cylIecTBEHHOE YCTOMYUBO TOBTOPSIONIEECS OTHOIIEHHE
31€MEHTOB TEXHUYECKOW CUCTEMbI MEXIY COO0M U BHEIIIHEH CPeIoi B ITpo-

I Amprimynnep ILC. «JIMHUM XWU3HA» TexHudeckux cucrteM / I. C. Anwrmynniep.
TropuecTBO Kak TOYHAS Hayka. TeopHs peleHUd W3o0peTaTenbckux 3amad. — M.: Cos.
pamio, 1979. — 184 c.
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ecce e€ AKCIUIyaTallu U passuTus. B Hacrosee BpeMsi MpoeKTHPOBaHUE
HOBBIX TEXHUYECKHUX CUCTEM BO BCEM MMPE OCYIIECCTBISETCS HAa OCHOBE HX

3aKOHOB Pa3BUTHA.

OCHOGHBIMU 3AKOHAMU PA3GUMUA MEXHUMECKUX CUCMEM AGAAeMCA:
— MOJHOTA KOMIIOHEHTOB CUCTEMBI;

— 3HEepreTHYecKas MPOBOAUMOCTh CUCTEMBI;

— 3aKOH COINIACOBAHUS PUTMHKH YACTEHA CUCTEMBI;

— 3aKOH HEpaBHOMEPHOCTH Pa3BUTHS YaCTE CUCTEMBI;

— 3aKOH IIepexoaa ¢ MaKpOYPOBHSA HA MUKPOYPOBEHbB U JIP.

TexHonoruu penreHus usobperarenbckux 3agad (TPU3) — aTo yHuBep-
CaJlbHbIM MHCTPYMEHTApUM, KOTOPbIM MOXHO HCIIOJbL30BATh IMPAaKTHYEeCKH

BO BCEX BHUOaX NeATE/NbHOCTH YEJI0BEKA.

I[Mpumenenue metonoB TPUW3 npu BbINOJIHEHUM TBOPYECKHUX IPOEKTOB

npeacTtapjieHo B Tabmauue 1.1.

Tabnuua 1.1.

MeTtoabl TPN3

KpaTkas xapakrepucrmka

MeTon KOHTPONBHbLIX BONPOCOB

Mownck peweHnin ¢ NOMOLLLIO pAfa Bo-
NPoCOB, CTUMYNUPYIOLWNX MbICTUTENBHYIO
[eaTenbHoCTb

CuHeTtunka (MeTon aHanormmn)

PelueHue TBOpYeckux 3aaa4 NyTém nounc-
Ka aHanorum Kak NMMYHOCTHbIX, TaK U N3
obnactm gpyrmx 3HaHwn

MeTopn hokanbHbIX 06BLeKTOB

Mowuck accoumaumm co cnyvyamHbIMN 06b-
€KTaMM, KOTOPbIe He CBA3aHbl C OCHOB-
HbiM 0DbekToM

Mopdonoruyeckmin aHanus

BuinBneHue Bcex cnocoboB pelueHus 3a-
nadm

Moz3rosou WwWTypm

AxkTuBHOe 0bcyxaeHne obbekTa KaxabiMm
Yy4aCcTHUKOM Be3 oueHKN NpeanoxeHwin

Aneopumm pewernua uzobpemamensckux 3adaq (APH3) — nocneno-
BaTEIbHOCTh NeMCTBUM IO BBISABISHUIO U Pa3pelIeH U0 MPOTUBOPEYUH B pe-
mraemoit 3agaue. APMU3 MoXHO MCITOnb30BaTh B TEXHUYECKOM TBOPYECTBE,
M300peTaTe/bCKOM U pallMOHAIM3aTOPCKOM JEATE/IbHOCTH, PELICHUU HOBOM
TEeXHUYECKOU 3a1a4yu, B IIKOJIe, IETCKOM caay M T. .

Cray

1100.tlda.ws
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Mone3sxas nHgopmauma

o Ilamenm (om aam. patens — ceudemeabcmao, spamoma) — O0OKy-
MeHm, 6blOAHHbBII KOMNEMeHMHbIM 20CY0apCcmeeHHbIM OpeaHoM U
yoocmoeeparouuli agmopcmeo U UCKAIouUmenbHoe npaso Ha u3obpe-
meHue 8 me4eHue cpoka delicmeus namernma.

*  Hzobpemenue — peweHue HOB0U MeXHU4EeCKOU 3a0adqu, umeroujee
u3z06pemamenbcKuil ypoeehb, NPOMbIULAEHHO HPUMEHUMOE U NPU3HAH -
Hoe nameHmocnocobuvim. [1od uzobpemenvem noHUMarom cozoanue
HO8020 u3deaus (UHCMPYMEHMbl, MeXaHU3Mbl, MAWUHbI, NPUOOpbL,
npucnocobaeHus u op.).

*  Pauuonaauzamopckoe nped.odxcenue — 3mo HO8oe MmexHU4ecKoe pe-
uieHue, npedycmampuaaiouee UusMeHeHue KOHCMPYKYUU uzoeaus, uc-
nONB3YEMOU MEXHOAO2UU NPOU3E800CMEA UAU NPUMEHAEMOU MEXHUKU.
Payuonaasuzamopy (aemopy) ewvidaémca cneyuanvHoe yoocmoeepe-
HUe — OCHO8aHue Npasa Ha agmMopcmao U 603HAZPaXicoeHue.

*  Humepecusie uzoopemenuna XXI a.: ycmpoiicmea 041 ymeHusi Mbic-
aeli, 3y6Hoi damuuk, pobom-xupype, 3D-npurnmeput, ouku eupmyans-
HOU peaabHocmu, OpoHbl U becniiomHble 1emamenbible annapamsl,
20102pammsl, pobom-cudeara, évipaujuéariie OpeaHoas.

OcCHOBHbIE MOHATUA U TEPMMWUHbI:
TeXHUKa, Kinaccudukaluss TeXHUKH, TeXHHYeckue cuctembl, TPU3,
3PTC, APU3, metonsl TPU3, nateHT, n300peTeHue, pallMOHAIU3ATODP.

BOI'IpOCbI M 3aaHNA

1. HazoBuTe 3Tansbl pa3BUTUA TEXHMKU. Ha Kakom 3Tane pa3BuTuUs NOABUNCA
TOKapHbIX CTAHOK MO AepeBy U LWiBeHaa MalumHa? 2. MpoponxuTe npeanoxeHue:
«TexHU4yeckaa cucrema — 37O ...». MOXHO NN OTHECTU K TEXHUYECKOW CUCTEME
3NeKTPUYECKUIN YTIOr M aKKyMynaTopHyto apens? 3. [insa kakmx uenen bbina paspa-
BboTtaHa Teopus peweHna nlobpetatensHbix 3agad (TPU3) u kTo aenseTca eé oc-
HOBHbIM aBTOpoM? 4. B KaKux BUaax AeaTenbHOCTU MOXHO UCNONb30BaTbh TEXHO-
norum TPU3? 5. Kak Bbl cumTaeTe, B 4€M pasHMLa Mexay M3obpeTeHnem u paumo-
HanuM3atopckumMm npegnoxeHuwem? 6. Bonpoc-3agada. ¥ nNUcbMEeHHOro crona,
BbLIMNONHEHHOro Mo MHAWBUAYaNnbHOMY 3aKasy, WecTk yrnos. OAuH yron oTnvAuNu.
Ckonbko octanocs?

3apgaHue 1

Ucnonb3ys matepuan pgaHHoro naparpada, nHpopmaumio n3 MHrepHeTta,
noaroToBsTe coobueHre Ha TeMy «MeTog ManeHbBKMX YenoBeYKoB».
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[NMTABA 2

B naHHO# r1aBe BbI IMTPOAOJDKWUTE 3HAKOMCTBO C COBPEMEHHBIMU U MEp-
CMEKTUBHBIMU TEXHOJTOTUSIMMU: COLIMATIBHBIMU, OMOTEXHOTOT UMY, METUIIAH -
CKMUMH, JTA3ePHBIMU U HAHOTEXHOIOTUSIMHU, 3D-TeXHOTOTUSIMHU, UTPAIOIITUMU
BaXKHYIO POJIb B XKM3HU YejioBeuecTsa. Llesb o3HaKOMIIeHMs: pacIMpeHKE Ba-
LIET0 MOJUTEXHUYECKOTO U TEXHOJIOIrHYECKOro Kpyro3opa 1 noMolllb B BbIOO-
pe HarpaBJieHUS Oyayliei 1esaTeIbHOCTA U BbiOOpe npod eccuu.

§ 4. CoumanbHbIE TEXHOJIOTUH

' Kak BBI cuuTaere, bopMUpYET MU pekinaMa oblllecTBeHHOe MHeHue? |
' IlpuBeauTe rmpuMephbl.

Coumanbias TeXHOIOrMs — KOMIUIEKC HayYHbIX 3HAHUH U MpakKTUuue-
CKOTO OTIbITA, MO3BOASIONIMA PallMOHAIBLHO MPOTHO3UPOBATh KOHKPETHBIM
COLIMAJIbHBIM MPOLIECC. DTa TEXHOJIOTUs BKIIOUYaeT METOIbl U PEKOMEHIALINHU
OpraHu3alMOHHO-YIPaBJIEHYECKOIO Xapakrepa, Y€TKO chOpMyIUpOBaAHHBIE
LW W 3a0a4yd, KOHKpPeTHbIe KaYeCTBEHHbIE IMOKAa3aTend MX JOCTHUXKEeHHUS,
3Tallbl U CPOKM pealu3alliy IIPOEKTOB, HEOOXOAMMBIE /151 3TOr0 MaTepHUaib-
HbI€ M JIOICKHE pecypchl, MpaBoBoe U MHGMOpMAallMOHHOE obOecredyeHHe.
JIpyruMu croBaMu, coliMalbHasi TEXHOIOTUS — COBOKVITHOCTb TIPUEMOB,
METOMOB U BO3ACHMCTBUM, MO3BOMSIONIUX JOOMBATLCSA MOCTABAEHHbLIX LIETeH
B pPELIEHMM 3aday B3aMMOIECHCTBMSA MEXIY JKOIbMM, T. €. HalpaBJIEHHBIX
Ha U3MEHEHME COCTOSHUS (MpeoOdpa3oBaHKMe) COLIMAIBHOIO 00BEKTA, CUCTE-
MBI UJIA CUTYAIlMH.

B 6ojee mIMPOKOM CMBICIE COLIMabHas TEXHOJOruss — o0J1acTh Ha-
YYHOTO 3HAHMA O MOCIEIOBATEIbHOCTH 3TAloB COLMAIBLHOIO B3auMOOEH-
CTBUS.

CradaH ¢ material100.tlda.w
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CradaH C

ColManbHbIe TEXHOIOTUM UCTIONB3YIOTCS B pa3sMUYHbIX chepax nesaTeib-
HOCTH:
obpa3oBaHUU (TEXHOJOTUM 0Opa30BaHMsl);

KOJIJIEKTUBHOM KOMMYHHUKALIUU;

OusHece (pekiaMa MpoOAYKIIMM Ha PHIHKAX TOBAPOB M YCIIYT);

MOJIMTHKE (B BEIOOPHBIX KAMIIAHUSX) U T. I1.

CounanbHbIe TEXHOJIOTMH, KAK MPABUJIO, PEAIM3YIOTCS C [TOMOIIbBIO HH-
(bopmarimoHHbIX TexHonorui. MudopManuoHHAsI TEXHOJIOTHA — BbIpaxe-
HUE€ HAyYHbIX 3HAHUW M MPAKTUYECKOro OMNbITA, MO3BOISIOLIEE OPraHU30-
BaTh TOT WJIM UHOU MH(OPMALIMOHHBIN POLIECC.

B 2ocydapcmeernnom ynpasaenuu coumaibHbie TEXHOJIOTUM MCIIONB3YIOT-
cd TMpu pa3pabOTKe MpOrpaMM COLMAJIbHO-I9KOHOMUYECKOTO pPAa3BUTUA
(puc. 2.1), TUIaHOB pa3BUTHUS OTpac/ieil 3KOHOMHUKHU, HOBBIX 3aKOHOB.

B noaumuueckoii cghepe conmanibHble TEXHOIOTMU MOTYT NPUMEHSATHCS
IJI. UAEO0J0ruYecKon paboTtel U OpMUPOBAHUS OOIIECTBEHHOINO MHEHMS.
M®opMupoBaHUe 00LIECTBEHHOTO MHEHMSI — BaXHBIH MOKa3aTeIb 3HAYUMO-
CTH, HATIpUMEDP ONpeneaeéHHON colraabHoMi rpynmnel. O0niecTBEHHOE MHE-
HUE UMeeT NMPaKTUYECKH NEeMCTBEHHBIM XapaKTep, MOCKOIbKY HAXOOMUT Mpsi-
MO€ OTpPaxXeHUE B MOBEACHUU U AEATEIbHOCTU COLIMAIBHOM IPYIIIbl WK 00-
LLIECTBA B LIC/IOM.

[lepBas 3amavya aHaaK3a OOLIECTBEHHOIO MHEHMS 3aK/II0MAETCs B BbisiB-
JeHuM npobieM, KoTopbie BXOmsT B chepy obliecCTBEHHOro UHTepeca 3auH-
TepecoBaHHBIX rpyrn. O0IecTBeHHOE MHEHUE aHAIIM3UPYIOT ISl TOrO, YTO-
Obl YYUTHIBATH €r0 MpU obOpallieHUHU K ayduTOpUM B LiejasX hopMUpOBaHUS
XeJlaTeNbHOro O6OIIeCTBEHHOIO MHEHMWSI M COOTBETCTBYIOILUErO IOBEAECHUS
COLMA/IbHOM IPYIILI UM OOLIECTBA B LIEJIOM.

COLIHEIJ]bHO-'HPH.B(}BblB

CounanbHO-0ObITOBBIE CounanbHO-NCUXOJIOTHYECKHE

>~ e

By
COLMANBHBIX YCIYT

ColuanbHO-3KOHOMHWYECKHE "/ G CounanbHO-neaarornyeckme

COL[HEUIBHO-MC,[[HL[HHCKHE

Puc. 2. 1. Bunpl collManbHBIX YCIYT
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[Tpsimasi noyTtoBas
B mMecTax nmpomaxu [leyaTHasq
P N P

TpaucnoprHad — Cpencrsa S B CMHU
pacrpocTpaHeHus

PEKJIaMBbl Ny

HapyxHas == HutepHer

Puc. 2.2. Cpenctsa pacripocTpaHeHUs! peKiaMbl

OnpenenéHHy0 poiib B GOpMHUPOBAHUH 00LLIECTBEHHOTO MHEHHS UTPaeT
peknaMma. Peknama — ¢ opMa npeacraBiaeHus: U MPOABMXKEHUS UIEH, TOBa-
pOB, YCAYI OT UMEHM KakoM-1ubo KoMiaHuu. Ij1aBHas Lielb peKiaMbl —
yBeJIMueHHe 00bEMa pealu3allud ToBapoB U yciayr. Clnenyer oTMETUTh, YTO
TOJBKO 15% HaceleHUs1 HOBePSAIOT pekiname, a 65% cuuTalT € CIMIIKOM
HaBSI3YUBOM.

[Ipexne yeM aenaTh peKjiaMy CBOEro MpoayKTa, IMPOU3BOAUTENM CTpe-
MSTCS MOHATh MCUXOJOTUID MoTpeduTenei, nokymnareneu, kKiaueHToB. [loc-
Je 3TOro paspabaTbIBaeTCsd MAPKemuH208blil NAGH MO TPOABUXKEHUIO TO-
Bapa, BK/IIOYAIOIIMIA pa3iWyHbIe CPeACTBa M TEXHOJIOINMM peKJIaMHpOBa-
HUSI:

1. CpencTBa pacnpocTpaHeHus peKiaaMbl (puc. 2.2).

2. Pexnama, BeI3bIBalOINAsl MOJTOXUTEIbHBIE SMOLIMU, KOTOPBIE IEPEHO-
CATCS HA TOBAp. DTa TEXHOJOTUS MPUMEHHUTE/IBHO K IPSAMOM peKiaMe Ha3bi-
BaeTcs addeKTUBHOM CTpaTerue.

3. BeiOop 1ie/1eBOM ayaUTOPHHU B 3aBUCMMOCTH OT KOHKPETHOIO TOBapa,
reorpaduu, TUIATEXECMOCOOHOCTH, BO3pacTa, Ioja, COLMalbHOIO cTaTyca.
[IpumMep Takou pexnaMbl — BO3ASHCTBUE HA JETEH MPU NPOABUKEHUM IET-
CKHX TOBApOB. XOTs A€TH M HEILIATEXeCNOCOOHBI, OHM MOTYT B/IUSITh Ha pO-
TUTEJIer 11 OCylIecTBIeHUs MOKYNKU. C TOYKM 3peHUs NMPSIMON peKiaMbl
TakKasi TeXHOJIOTMsl Ha3blBaeTCAd PE30HAHCHOM CTpaTerueii.

4. TTomOXUTENbHBIA MPUMEP WIH OT3BIBbl. DTO TEXHOJIOTHUS TPOIBUXKE-
HUSl [IOCPEACTBOM TPEThbMX JIMLI, SBISIOLUIMXCSA aBTOPUTETHBIMU IS OTpe-
outenss. OOBLIMHO 3TO 3BE3AbI KMHO WIM 3CTpajbl JUOO M3BecTHbIE 00IIe-
CTBEHHbIE [EATE/Id, KOTOPbie YYACTBYIOT KaK B IMPsAMOM pekjiaMe, Tak U
B [IPE3€HTALIMAX M Pa3/IMYHbIX aKLIUAX.

5. BecnnatHble TIpeaIoXeHUs YKe U3BECTHOM TOProBoil MapKH.

Cxayan ¢ material100.tlda.w
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PACTMPOOAXKA [l
9KCMNO3UNLMUN KYXOHb 70%

KonwnyecTBo 00pa3L0oB KyXOHb OrpaH4eHo!

Puc. 2.3. Pexnama pacnpoaaxu odpa3ioB KyXOHb

6. [TpeMuu, KOHKYPCHI, BO3HarpaxneHus, ckuaku (puc. 2.3). Knaccuue-
ckuit mpumep — akuum tuna «Cxkuaka 50% Ha Bropyio napy ooyBu», « Kymu
KYXHIO Y MOJYYH IUTATY B IMOAAPOK» U Ap.

7. OrnaiieHue MpeuMYIIEeCTB CBOero ToBapa. s npsMoii pekjiaMbl 31a
TEXHOJIOTHSI O3HAYAET MCIIOJIb30BaHUE TMO3ULIMOHUPOBAHUS WM YHUKAIb-
HOM CTpaTeruy NO3UIIMOHUPOBAHUS.

[MpuHIMOBI, TPOLEAYPHLI U CTAHAAPTHI B3AUMOJEUCTBUS C KIUEHTAMMU,
MPUHSTBIE B KOHKPETHOM OpraHu3aliuy Wi onpeneneHHoi chepe dusHeca,
OIpenesoT mexHoaozuu cepguca. KiimeHramMmu Kakoi-11m00 ¢pupmbl 00ObIY-
HO CYMTAIOT BHELIHHUX (10 OTHOWIEHUIO K (hupMe) TI0aei WK OpraHu3alluu,
KOTOpbI€ MOKYNAKT HWJIKM UCIOJb3YIOT MPOAYKTH MM YCIYTH JaHHOU dup-
Mbl. MHOTIA TEPMUH «KITUEHT» UCIONB3YIOT MPU ONpeneleHUU BHYTPEHHUX
B3aMMOOTHOILUEHUI OpPraHU3allMOHHBIX Moapa3aeieH it dUupMbl ApYyT C ApYy-
roM (cepBuc-oTHouieHue). Torga UxX Ha3bIBAlOT BHYTPEHHHUMU KIUEHTAMH.
BaxHbIMM MoKa3aTensIMHU I8 OLIEHKU KaueCTBa CEpPBUCA ABJISIOTCA YIAOBIIE-
TBOPEHUE KJIMEHTA KayeCTBOM TOBapa, YPOBHEM CEpBHUCA IMPH COBEPLICHUHU
KOHKPETHOM MOKYIKHU U TOSIbHOCTh KITHeHTa K faHHoM dupme. DddexkTus-
HOCTb paboTbhl OpraHU3alMu B 3HAYUTENbHOM CTEINEHU OMpeaensieTcs Uc-
MOJAb3YEMBIMU PYKOBOACTBOM OpraHM3alMM YIIPAaBJICHUYECKUMHU TEXHOJIO-
TUSIMHU.

Vhnpas/jieHYeCKHe TeXHOJOTMH — 3TO Habop yIpaBlIeHYECKMX CPEICTB
M METONOB [OCTHMXEHHWS IMOCTAaBJIEHHBIX LIEJEH OpraHu3allMM, BKIKOYAKO-
IIUH:

— MeToAbl U cpeacrsa cbopa U 06paboTku MHMOPMALIMK;

— npueMbI 3(h(HEeKTUBHOINO BO3IEHUCTBMSA HAa pa0OTHUKOB;

— MPUHLMIIBI, 3aKOHBI MU 3aKOHOMEPHOCTH OpPraHU3allMU U YIpaslie-
HUSA,

— CHCTEMBI KOHTPOJIS.

B nocnaeaHue roasl B CBSI3M ¢ paclIMpeHUueM Bo3MoxHocTed MHTepHeTa
MosiBWIach HOBasli COLMA/IbHAS CTPYKTYpPa — CoOyldabHble cemu 8 UHmep-
Hem-cpeode.
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[Ton coyuaavroii cemvro MOHUMAETCS COLIMANIBHASA CTPYKTYpa, COCTOS-
1Iasi M3 COLMalbHBIX 00BLEKTOB (JloAei, opraHuU3alidii), KOTOpbIE MOIYT
BCTYIATh BO B3aUMOICHCTBHE APYT C IPYTOM.

CeronHs y Bcex Ha CIyXy MOHATHE UHMEPHEM -MeXHO102UU — 3TO KOM-
MYHMKallMOHHbIE, UH(MOPMAIIMOHHBIE U MHBIE TEXHOMOTMHM U CEPBMCHI, Ha
OCHOBE KOTOPBIX OCYIIECTB/SETCA AesATeabHOCTh B MHTepHeTe. MHavye roBo-
psi, 3TO BCE, UTO CcBA3aHO ¢ MMHTepHETOM: 2JeKTPOHHAas I104Ta, MOMCKOBbLIE
CUCTEMBI, CAMTLI U Jp.

L1l

B cpepe pexaamul pabomarom cneyuaiucmol ciedyrouux npogecculii:

MeHeoXcep no pexkaame, MAapKemonaoz, Konupaimep, o6peno-meneod-
Jncep.

OCHOBHbIE NMOHATUA U TEPMUHDI:

COLIMANTBHAS TEXHOJIOTUS, COIMATIbHBIE YCIYTH, pEKJIaMa, MapKeTHHTOBbIH
IUIaH, TEXHOJIOTWS CepBUCca, YIpPaBJIEeHYECKUE TEXHOJOrMH, COLIMaIbHbIE
CeTu, UHTepHET-Cpeaa.

BOI'IpOCI::I M 3aflaHN A

1. Yo Takoe coumanbHbie TexHonorm? 2. [ge McNonb3yTCA couuanbHbie
TexHonormm? 3. HasoBuTe Uenk M CpeacTea pacnpocTpaHeHMa peknamel. 4. YTto
BKJIOYAIOT TeXxHonoruun cepemca? 5. Y1o Takoe couuanbHas ceTb U Kak OHa Aen-
cTByeT?

1. B UHTepHeTe HanaWUTe NPUME Pbl COLManbHbIX YCNYr M 3aNoNHWTE B TeTpaau
Tabnuuy 2.1 «Buabl coumanbHbIX yoiyr Ans AeTen U NnogpoCcTKOB».

Tabnuua 2.1. Buabl coumanbHbIX YCNYT Ans geTen U NogpocTKoB

Bup coymanbHbIX yCnyr NMpumepb! yonyr

CoumnanbHoO-bbITOBLIE

CoumnanbHO-MeguLMUHCKHE

CouymaneHoO-NegarornyecKkme

Cxayan ¢ material100.tlda.w
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1. B HTepHeTe HanguTe NpMMepsl BUAOB peknamMbl 1 3arnonHuTe B TeTpaau

Tabnuuy 2.2 «CpeAacTBa pacnpocTpaHeHnsa peknamMbi».

Tabnuua 2.2. Cpeacrea pacnpocTpaHeHUA peKknaMbl

Bua pexknambi

NMpymepsbl

MeyaTHasn

HapyxHas

B mectax npogaxwm

§ 5. JlaszepHble TEXHOJIOTUU
1 HAHOTEXHOJIOTUH

Yrto BBl 3HaeTe 0 HaHoTexHoJorusax? Kak HaHOTEXHOJOrHH MOIVYT |

B/IMSITh HA KAYE€CTBO XXU3HU?

Hasepurie Texnonoruy — mpoueccbl 00pabdOTKM, U3TOTOBJIEHUS, U3ME-
HEHUSI COCTOSIHMSI CBOMCTB M (hOpMBI MaTepUaioB, OCYILECTBISIEMBbIC MO-
CPEICTBOM JIa3epHOro U3ayueHUsi. B HacTosiee BpeMs nazepHasi TeXHOO-
rds CTajla OMHOM U3 MPUOPUTETHLIX TEXHOIOIMK B 00OpaboTKe MaTepuaioB,
B CBSI3U U MH(OPMALIMOHHBIX TEXHOJIOTUSAX, B ONTO3IEKTPOHUKE, B OUOIO-
MU U MEIMLIMHE, a TAKXKE B U3MEPEHMSIX paCCTOSIHUI, HABUTALlMK, HAyYHBIX
MCClIenoBaHUsAX, B chepe KyIbTYpbl U pa3BiaeyeHH.

AKTHUBHOE BHEIpPEHUE JIa3ePHOU TEXHOIOTMU BO Bce cdhepbl COBpEMEH-
HOMO 00lLIecTBa IMOKa3bIBaeT OOIIMI YPOBEHb TEXHOJIOTMYECKOTO pasBUTHUSA

CTpaHbl.

OCHOBHBIMHU 001ACTAMU MPpUMEHCHHMA 1a3€pOB B MHUPE ABIAIOTCA:

®  TeJIeKOMMYHUKALIUM (CUCTEMBI CBSI3U), ONITUYECKas NaMsTh U oOpabor-

kKa uHdopmaumu (67% MHUPOBOIo pbIHKA);
e oOpaborka maTepuaoB (25%);

e MenuiHa (8%).

material100.tlda.w



[Ipu oGpaboTke pa3IUYHBIX MaTepUAIOB —
TKaHu, OymMaru, KapTroHa, OpeBECHUHbI, MeTal-
0B, TUIACTMYECKUX MaTepHaloB — PYYHBLIMU
WJIM MEXaHUYeCKUMM criocobaMu Goibllioe Ko-
JIUYECTBO MaTrepuaiaoB WAET B orxoabl. Hanpu-
Mep, ot 10 mo 20% oTxomoB MeTtajuioaoMa, Me-
TA/TUYECKON CTPYXKKHU M MBUIM TOJAYYAlOT MpHU
MeTa/Ll1Io00paboTKe aeTaneil Ha METaUIOpexy-
IIMX CTaHKaxX. DTo npobieMa 00JbIIMX MaTepH-
amTbHLIX UM (UHAHCOBBIX TOTEPbL, YTUIM3AlLIUU
OTXOH0B, COBJIIOAEHUS IKOIOTHIECKHUX Mep 6e3-
OMacHOCTU. BBICOKMI ypoBeHb pa3BUTUS Aa-
3epHOU obpabomku mamepuanoe:; pe3ka, cBap-

CradaH ¢ material100.tlda.ws

Puc. 2.4. IIpouecc
JIA3epHOI pe3ku
MEeTaJLUTM4YeCKOro JIucTa

Ka, 3aKajgkKa, CBEpJIeHUe OTBEPCTHUI, rPaBUPOBKA, YIIPOYHEHUE MOBEPXHO-
CTeH M Apyrue TEeXHOJOrMYeCKUe onepaluud — MO3BOJUT u306eXaTh 3THUX

npooaeM.

CeromHsi nasepHasi pe3ka MeTaijaa Ipu-
MEHSIETCH NMPU MMPOU3BOACTBE METAJIMYECKHUX
M30eTUM Ha KPYITHBIX MPOMBIIITEHHBIX MPe/-
MPUATHUSAX U B MEIKOCEPUMHOM ITPOM3BO/I-
ctBe. C moMolIbiO Jla3epa MOXHO BbIpe3aThb
U3 TI000ro Marepuana AeTalu CIOXHEHIIUX
(opM ¢ TOYHOCTBIO MO COTHIX AONEH MUILIU-
merpa. JlasepHas peska metavia (puc. 2.4)
XapaKTepHU3yeTCcs MaKCHUMAaJbHOM CKOPOCTBIO
MIPOM3BOACTBEHHOIO Mpollecca, BBICOKOM
TOYHOCTBIO, 3KOHOMMEN pecypcoB U IpaKTH-
YeCcKH 6€30TXOIHOCThIO MATEPUATIOB.

JMazepnasn epasupoéka u peska Ha Ko-
Jee U KOMC3aMeHUMmeAsSX — COBpeMEHHas
TEXHOJOrMsl HaHeceHMUs M300paxeHUs Ha
MOBEPXHOCTHU MU3IEIUI U3 DTUX MATEPHUAJIOB,
OCHOBaHHas Ha yJaJeHMM 4YacTU MaTepuaia
(puc. 2.5). Hanpumep, rpaBUPOBKY MOXHO
BBITIOTHUTh HA M3AETUAX U3 KOXU — uexjax
ISl OYKOB, 3alMCHBIX KHHXKKax, 0DJI0XKax
oISl KHUI, peMHsX (puc. 2.6), aneMeHTax

OIEXKbI.

Puc. 2.5. CraHok
IU1s1 J1a3epHOM pe3Ku
U TPaBUPOBKH

Puc. 2.6. Obpasen peMHs,
BBITIOJTHEHHBIH B TEXHUKE
TPaBUPOBKHU U TUCHEHUS
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Ipeumyuwiecmaa cogpemeHHbIX AA3ePHbIX MEXHOA02UI, TPUMEHSIEMbIX
npu o6paboTKe KOHCTPYKIIMOHHBIX MaTEpHUasioB, Ieped TpaaUuLHUOHHBIMU
crocobamMu o6paboTKu:

1. JIazepHble TEXHOJIOIHH IO3BOJISIIOT YBEIMYUTDL CPOK CIYKObI AeTaIe
B 3—10 pa3 Grarogaps yrpo4HEHUIO TIOBEPXHOCTHOTO CJI0S AeTAJICH.

2. Beicokasi KOHLIEHTpALMsa HEPruM Jy4da ja3epa MO3BOJISET MPOU3BO-
IUTh 00pabOTKY TOJNBKO MOBEPXHOCTU MAJIOTO yyacTka, 6e3 Harpesa oCTallb-
HOro oobEMa MaTepuana, Npu MajJoM BPeMEHU BO3IEUCTBUS U C O0OIbIIUMUA
CKOPOCTSMHU.

3. OTcyTCcTBUE MeXaHUYECKHX BO3IeHCTBMI Ha oOpabaTbiBaeMblii oOpa-
3ell.

4. Bo3MOXHOCTb 00pabOTKM Ha BO3ayxe 0e3 BpelHBIX OTXOIO0B, UYTO IO0-
BBILLIAET IKOJOTHYECKYI0 6€30MaCHOCTb NPEANPUATHS.

5. JIErkocTh aBTOMATU3allMM IIPOLIECCOB U BBICOKAS MPOM3BOIMUTEIb-
HOCTb.

6. Pacuiupenure BuaoB 00pabaThbIBa€MbIX MATEPUAIOB — KEpPaMMKH,
MUHEPAJIOB, TOPHBIX MOPOd, HEMETALUIMYECKHUX MATepUAIOB, KOTOPBLIE HE
MOAIAI0TCS pe3aHHuI0 KAKUM-/TM00 APYTUM CIIOCOOOM.

7. [IpOYHOCTH LIBOB IPU 2a3E€PHOLU C8APKE B HECKOJILKO pa3 BhIIIE, YEM
MPU UCMOIL30BAHUHU MEKTPOCBAPKM, YTO OYEHb BAXHO 11 MHOTHX OTpac-
Jiel NPOMBIIIJIEHHOCTH, HATIPUMEP aTOMHOM DHEPreTUKHU.

8. I1oBbilIeHUE KayecTBa 00pabOTKKM MaTepuasioB,

HaHOTEeXHOJIO0rHM ceifuac IIMPOKO BXOAAT B XKM3Hb YEJIOBEYECKOTro 06-
mectBa. [IpucraBka «HaHO-» O3HAYAET OAHY MUJUIMAPAHYIO YaCTh KaKOM-TO
BEIMYMHBL. DTOT TepMHUH ObLI mpemioxeH B 1974 r. smoHCcKUM (U3UKOM
Hopuo Tanuryuu npu o6cykaeHuu npobiem o0paboTKM XpyNnKHUX MaTEpPU-
aJ0B.

COBOKYMHOCTb NPUKJIAAHBIX MCCIEA0BAHUI HAHOHAYKH U HUX MpaKTU4e-
CKMX IPUJIOXEHUUN B UCCIEAOBAHMM KOCMOCA, IPOMBIIUIEHHOCTH, CEJTbCKOM
X035HCTBE, MEAULIMHE, SHEPreTUKE, CTPOUTE/ILCTBE, COLIMAJIbHOM cepe Ha-
3bIBAETCS HAHOTEXHOJIOTUEIA.

B HacTosmiee Bpems 60/bilI0e BHUMaHKE YAEIAETCH U3YYEHUIO U pa3pa-
6oTke HAaHOCTPYKTYp. HaHOCTPYKTYpPbI — 3TO MUKPOCKOTIMUYECKUE 00bEK-
Thl UckKyccmeenHo2o (CMHTETUYECKOTIO) WU ecimecméeHHo2o (IIPUPOIAHOro)
MPOUCXOXKIEHUS pasMEpPOM B HECKOJIBKO HAHOMETPOB, MOCTPOEHHBIE W3
aTOMOB M MOJIEKY U 00/1agaloIMe CTPOro onpeae1éHHOM CTPYKTYPOU, KOTO-
pasi 00yC/lIOBJIMBAET UX CBOMCTBA. MHOrMe ecTecTBeHHbIe HAHOCTPYKTYPHI,
CO3JaHHbIC B XXMUBbIX OpraHu3Max, 0061aaal0T YHUKAIbHbIMU MEXaHUYECKHU-
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MU cBoucTBaMu. MccnenoBarenu M3y4yarOT TaKue HAHOCTPYKTYPBI, YTOOBI
CO3/1aTh UCKYCCTBEHHbIE AHAJIOTH.

HaHoCTpyKTYpbl UCTIONB3YIOTCS B PA3IMYHBIX HAMPABIEHUSIX TEXHUKU U
TeXHolnoruu. B asexkmponuxe HAaHOCTPYKTYpPbl 00eCIEeYMBAalOT MUHUATIOPH-
3alMI0 3J€KTPOHHbBIX YCTPOMCTB, B MEPBYIO OUYEPEab BaAXKHEHIIIEro 3JIeMEHTA
ITUX YCTPOUCTB — TpaH3ucCTOpa. bosblilive rnepcrieKTUBbl OTKPbIBAIOTCS MIPU
HcclIenoBaHuM rpadeHa — cl1osl yriaepoaa TOMIUHOM B oguH atoM. OH Mo-
JKeT 3aMEeHUTb MOMI0XKY M3 KPpeMHUs MPU MPOU3BOACTBE MUKPOCXEM, HC-
MOJIb30BATHCS MPU MPOU3BOJICTBE CEHCOPHBIX 3KPAHOB U AUCILIEEB.

KoMno3uTsl 1 HAHOKOMNO3UTHI. B 1mocnenHue roasl HMIMPOKOE pacripo-
CTpaHEHUE MOJYYUJIM KOMIO3UThl — MaTepHuasibl, BKIIIOUAKOIINE MHOIO CO-
CTaBJSIONIUX C pa3IUuYHBIMU CBOMcTBaMU. B pesynbraTe mosydaercs mare-
pHall ¢ HOBbIMM cBOMcTBaMu. KOMMOBUTHI UCHONB3YIOTCS MPH MPOU3E00-
cmee KOCMUYecKol W aguauyUuoHHOU MmMexXHUKU, TO3BOJsSIS CHU3UTh BeC
neTarenbHbIX annapatroB Ha 5—30%. [lpumepaMu KOMIIO3UTOB SBISIOTCSH
CMEKAONAACMUKU — TIOTUMEPHBIE KOMITO3UIIMOHHbIE MAaTEPHUAJIbI, B COCTAB
KOTOPBIX BBEOCHBI CTEKIIAHHBIE BOJIOKHA, U Y22enAacmMUKU, B COCTaB KOTO-
PbIX BBEIEHbI YIJIEPOAHbIE BOJOKHA.

Bengérca paspaboTka HAHOKOMITIO3UTOB — KOMMO3UILIMOHHBIX MaTepua-
JIOB, B KOTOPBIE BXOOAT HAHOYACTULIBI U HAHOCTPYKTYPhl pasMepoM MEHEe
100 HMm. BkirouyeHHe HAHOYACTHIL B pa3Hble MaTepUalibl YIYYIIaeT UX CBOM-
CTBA. KECTKOCTb, MPOYHOCTH, 3JIEKTPONPOBOAHOCTH, TEIUIOMPOBOAHOCTD,
YCTOWYUBOCTBb K U3HOCY U MOBPEXIECHUSIM.

B Hacrtosiiee BpeMsi OCYIIECTBISETCS paspaboTKa YMHbIX (UHMeAreK -
MyanbHbixX) Mamepuanog, CBOMCTBA KOTOPHIX 00paTUMO WM HEOOpaTUMO
H3MEHSIOTCS MO BHEITHUMHU BO3IESHCTBUSIMU JaBAEHMS, BIaXHOCTH, TEMIIe-
paTypbl, 3JEKTPUUYECKUX U MATHUTHBIX TMOJIEH, YTO MO3BOJSIET MCIOIb30BaTh
UX KakK ceHcopbl (MAaTYUKU), YYBCTBUTEIbHBIE K BHEIIHUM BO3ICHCTBUSIM.
K HuUM oTHOCATCS TepMO- U (POTOUYBCTBUTE/IbHBIC MOTUMEPBI, MaTepHUaIbl,
obnanaioiue 3 dekrom naMatu (GopMbl. YMHBIE MaTePUHAJIbI ITPUMEHSIIOTCS,
Harnpumep, B Ipubopax I OLEHKU COCTOSHUSA OKPYXKAIOLIeH cpeabl U LI
ONpeNe/ieHHs KOHIIEHTPAIIMU BPEIHbBIX BEIIECTB.

[lepcrieKTUBHBIMU MaTepuaiaMi B 061aCTU HAHOTEXHOJIOTHUI SIBIASIIOTCS
(bynnepeHsl, HAHOTPYOKM, KapOMH. DTH BelIeCTBAa IPEICTABISAIOT pa3inyd-
HBIE COEMUHEHUS aTOMOB YTJIepoaa Mexny co60il U Ha3bIBAIOTCS A1A0MPON -
neimu. Harpumep, 1aBHO U3BECTHBI TAKHUE aJUTOTPONHBbIC COSMUHEHUS yIile-
pona Kak aimas (npocmpaHcmeenHas cmpykmypa), epagum (caoucmas
cmpyxkmypa). KapOMH — 9TO JJIMHHbBIE LIETIOYKH yIepoaa, KOTOPbIe MOTYT
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obpazoBbiBaTh KoIblla. KapOuH obnagaeT oTIMYHOM MPOYHOCTHIO, PaCTATH-
Ba€MOCTbIO U YHUKATbHBIMM 3JIEKTPUUECKUMU cBoicTBaMu. CoOBpeMEHHBIE
hccaenoBaTenu paspabotanu v apyrue Gopmbl yriaepoaa — dyiaaepeHsbl
U yrieponHbie HaHOTpyOKu (rpaden). PyiepeHbl — 3TO MPOCTPAHCTBEH-
Hble c(hepo0oOpa3HbIE CTPYKTYPHI YINIEpOaa, KOTOPbIE MOTYT UCITOJIb30BAThCS
IJIS1 XpaHEHUS 3JIEKTPOIHEPIruM, B MEAULIMHE U AP. YITIEpOOHbIE HAHOTPYOKU
MPOSBUIHU ce0sl KaK YHUKATbHBIE MPOBOAHUKHU TEIIa, U UX MOXKHO UCMOIb-
30BaTh KaK CMas3Ky [J1d OTBOJA TeIlla B KOMIIBIOTEpaXx, 11 MOJIy4YeHUs BbICO-
KOINPOYHBIX COETUHEH UM,

B npupone ymepoaHbie HAHOCTPYKTYPHI ToXe BecTpeuatoTcs. Harmpumep,
B IIPUPOAHOM MMHEpAJIe LIYHIUTEe HaaeHbl Qy/UIepeHbl U YIVIEPOIHbIE Ha-
HOTpYOKHU. LLIyHrUT o0nagaeT CUIbHBIMM aHTUOKC MIAHTHBIMHW CBOMCTBAMM,
3¢ HEeKTUBHO OYMILIAET BOAY OT pacTBOPEHHBIX NMpumecei. Boaa, ouriieH-
Hasi IIYHTUTOM, O0310paB/IMBAIOLIE BIUSET HA OPraHU3M YEI0BEKA.

Hrak, Bbl MO3HAKOMUIMCH C HEKOTOPBIMU COBPEMEHHbBIMHU TEXHOIOTUS-
MU 00pabOTKM MaTepUaaoB, KOTOPbIE OTKPHIBAIOT HOBBIE BO3MOXHOCTH [1JIs1
MPUMEHEHUA MaTepHUAJIOB B pa3/IMYHbIX cepax KU3HU 00ILLIeCTBa.

Huscenepot poccuiickou lockopnopayuu <«Pocmex» pazpabomanu
mexHonoeuu, obecnedusaroujie 8blCOKOKa1ecmaeHHyo OMUCMKY U Ha-
OENCHYIO 3auUmy NAMAMHUKOE apXumexmypvl Om pazau4HsuiX 3a-
2PA3HEHUN U HeOAa2oNPUAMHBIX NO200HbBIX YCA08UL. 3auiUmHbLl cA0U
COXpaHsem ceou ceolicmea e memnepamypHom ouanazorve om —60 do
+250 °C. Texnonozusa exarouaem obpabomKy 3aepA3HEHHOU NO8epX-
HOCHMIU Ad3ePHbIM U3Ay4eHUeM U nocaedyrouiee HaHeceHue UHHO8ayU-
OHHO20 2uopodobHo20 nokpeimusa. Om cmaHdapmHuvix cnocoboe (ne-
CKOCMPYUHAs OYUCHKA, XUMUYecKUe eUieCmeda) HO8YI0 MexXHOA0ZUI0
omaudaem omcymcmeue épedHozo eo3delicmeus Ha obpabambvieae-
Myt0 nogepxrocms. Ilpubop 011 aazepHoll OHUCMKU UMeem KOMNAKM -
Hble pasmepsl, beciuymeHr 6 pabome, He mpebyem KakKux-iubo pacxood-
HbIX MAMepuanos U N0360A5€m OHUULamMsb 3a2PAZHEHHYI0 NOBEPXHOCTMb
co ckopocmuio 10 m? 6 uac.

VMuénore uz Tomckoco noaumexnueckoeo ynueepcumema paspaboma-
AU MeJUUUHCKUL npenapam Ha ocHoée HaHodacmuy cepebpa, KOmo-
pulii obaradaem YHUBEPCAAbHBIM delicmeleM Ha eupycwi, bakxmepuu
u epubku. E2o0 mMoxucHO npumenamb 8 Kauecmee 8CHOMO2AMENbHO20
cpedcmea npu aevenuu epunna u OPBU.
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B obaacmu coepemernbix mexHoao2uli eocmpeboearvl cneyuaiucmol
caedyrouux npogeccuii: UHHCEHep NO AA3ePHON MEXHUKE U AA3ePHbIM
MmMexHoA02UAM, HAHOMEXHO.102.

OCHOBHbIE NOHATUA U TEPMUWUHDI:
na3ep, Ja3epHbIE TEXHOJOTUMM, jJa3epHas rpaBUPOBKA, HAHOMETP, HAHO-
TEXHOJIOMMH, HAHOMAaTepUaJbl.

BOI'IpOCbI M 3aflaHAN A

1. Kakve npeumyuiecTBa UMeeT nasepHas 00paboTka KOHCTPYKUMOHHbIX Ma-
TepuanoB nepen TPagUMUMOHHLIMW Buaamm obpaboTtku? 2. YTo Takoe HaHoO-
TexHonorma? 3. Noyemy Npu UCNONbL30BaHUM HAHOTEXHONOTMW MOTYT MCYE3HYTb
oTxoabl?

- " - . mman L
=2 N AMIAG i
S iAmVIcC |

Ncnons3ys nHpopmaymio 3 MHTepHeTa, nuuyHble HabniogeHMs v accouma-
UMK, HalaMTe NnpumMepbl UCNONb30OBaHWUA NasepoB nNpu obpaboTke gpeBecUHbI
M MeTannoe, npyu obpabortke TkaHW.

- -
. Y F = ]
STIAACAMMIT L

Wcnonb3ys nHbopmauymio 3 WHTepHeTa, nuuHbie HabnogeHus U accouyuna-
UMK, npueeanTe NpUMepbl NPUMEHEHMS HAHOMPOAYKTOB B MeAULMWHE U B Cellb-
CKOM XO3S1CTBe.

§ 6. buorexHomnorum n COBPEMEHHBIC MCOHUIITMHCKHC

TEXHOIOI'NHA

' [Ipuxonunock ¥ Balleil ceMbe IPU MEIULIMHCKOM OOCIYyXMBaHUU |

. CTAJIKMBAaTbCS C HOBBIMM MEIUIIMHCKUMU TexHonorussMu? [Tpusenute
rnpumMep.

buorextonornga — TEXHOJOrHs HMCIONb30BAHUA XHMBBIX OpPraHH3MOB,
CHUCTEM 3THX OPraHM3MOB M MPOAYKTOB HMX XM3HEOEATE/IBHOCTH, a TaKkKe
Cco3aHHe B MHTepecax Ye/I0BeKa HOBbIX JKMBBIX OPraHU3MOB C HeOOXOIUMBbI-
MM CBOMCTBaAMH.
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DTOT TEPMUH OTHOCHUTCS K HIMPOKOMY KOMILJIEKCY TIPOLecCcOB Mogudu-
Kaluu (M3MeHEeHM) OMOJIOTrHYECKUX OPraHUu3MOB 1151 o0ecTieyeHUs IoTpeo-
HOCTE€M 4YeloBeKa, HaUMHasa ¢ MOAU(MUKALIMKA PACTEHUH M XKUBOTHBIX IIYTEM
€CTeCTBEHHOro orbopa u rubpuamsanuu (co3gaHus rMOpUIOB OBYX Opra-
HU3MOB).

BaxxneimuMu 3amadaMy, CTOSUIMMM Iiepel OMOTEXHOJIOrueM, SBIIs-
I0TCS:
®  [OBBIIIEHUE MPOAYKTUBHOCTU CENbCKOXO3SIMCTBEHHBIX PACTUTEIbHBIX

KYJIbTYP M XUBOTHBIX, T. €. obecrneueHrue KauyeCTBEHHBIM MPOIOBOIb-

CTBMEM HaceJIeHUs 3¢MHOIO 111apa;
®  CO3JaHME HOBBIX MOPO/ XXKMBOTHLIX M BUIOB pacTeHUI IJIsl CEJIbCKOIro X0-

3HCTBA;

3all[MTa OKPYKAIOLIeH cpefbl U YTUIM3AllMs OTXOI0B;

CO3JaHUE HOBBIX YKOMOTMYECKM YMCTHIX MPOLECCOB Mpeodpa3zoBaHMs

SHEPruu Y NMOAYYEeHUsI MUHepaIbHbIX PECYPCOB;
® [penoTBpallieHHe pas3pylieHUs cpenbl oOUTaHUs, MobalbHOIO U3MEHE-

HUS KJIMMATa;
¢ [IPUHLUMUIIHATBHOE YIVYIIEHHE COBPEMEHHBIX MEMUIIMHCKHUX TEeXHOJIO-

WM.

buoTexHOIOrMM OCHOBAHBI M CBSI3aHBI C Pa3IMYHBLIMHA COBPEMeHHBIMH
HayIHBIMM AUCILMIIJIMHAMU U HAYYHBIMUW HarpaBJIeHUSIMHU: HAYYHBIMH OCHO-
BaMM TTOJIYUEHMS MMUIIEBbIX MIPOAVKTOB, TEXHOJIOTUSIMU TTUILIEBOM MPOMBILII-
JIEHHOCTH, OMOHHUKON, FreHHOM WHXeHepHen, OMOMHXKeHepUuen, HEHpoTeX-
HOJIOTHSIMU M JIp.

OxapakTepu3yeM HECKOJIbKO HaIlpaBJICHUIA.

Bbuonuka — Hayka 0 MIPUMEHEHUH B TEXHHUYECKUX YCTPOMCTBAX U CUCTe-
Max MNPUHLMIOB OpraHW3alluM, CBOWCTB, (DYHKIIMA U CTPYKTYPbI XHUBOM
npuponsl. Harnpumep, cNocoOHOCTE HEKOTOPHIX HACEKOMBIX CBETHUTLCS
onpenenwia IM3aiHepcKylo Uaelo pa3paboTKH oaexabl U 00YBH CO BCTPOEH-
HBIM aBTOHOMHBLIM OCBEIIIeHHMEM, CTPOEHME TeJla CKOPIMOHA BIOXHOBMUJIO Ha
co3gaHHue KOMIIbIOTeEpHOTO Kpeciua «CkopnuoH» (puc. 2.7).

OcHOBHOE Ha3HA4YeHUE OUOTEXHOJOTUU B HUUEBOU NPOMBIULAEHHO-
cmu — ydacTHe B TpPaAUILIMOHHBIX METOAaX MPUroTOBIeHUs Xj1eba, chipa, VK-
cyca u T. 1. CoBpeMeHHas IuilieBasg OMOTEXHOJIOTUS HeITOCPEACTBEHHO BIIUSI-
€T HA CO3JaHME HOBLIX BUAOB IMPOAYKTOB, CHUKEHME UX ce0eCTOMMOCTH, IO~
BBIIIIEHWE KA4YEeCTBA M MUTATEABHOW LIEHHOCTH MPOAYKTOB XKMBOTHOTO MpPO-
HUCXOXIEHUS U CelTbCKOXO3SIMCTBEHHBIX KYJILTYP. BBeneHue B cOCTaB MMIlie-
BbIX MPOAYKTOB aMMHOKHUCIOT, BUTAMUHOB, O€/IKOB, NMUILIEBOM KJIeTYATKH
KpaiiHe He 0DXOaIMMO YeT0BEeYSCKOMY OPTaHU3MY /LI HOPMAIbHOM XXKU3HeIe-
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Puc. 2.7. IlpumeHeHure o6pa3a XKUBOH NPUPOILI B IH3alHE:
a — HACEKOMOE CKOPITHOH;
6 — KOoMIIbIOTepHOe Kpecyo « CKOPIIUMOH»

aTeabHOCTH. OOHOBPEMEHHO 3TO IM03BOJISACT YBEIMYHUTb CPOKM XpaHEeHHs
MPONYKTOB U MOBBICUTDb UX MMUTATEIBHYIO LIECHHOCTb.

I'eHHass MHXKeHepHsI — COBOKYIIHOCTb HNPHUEMOB, METOAOB U TEXHO-
JJOTM CO3JaHUsI HOBBIX TEHETUYECKHUX CTPYKTYp, BXOASIIMX B COCTaB
KaXJIOM KJIETKM >KMBOTO OpraHu3Ma, BblJeJleHHs FeHOB U3 opraHu3Ma (Kie-
TOK), OCYILECTBICHUS MAHUITY/ISILIMI C TeHAMU W BBEACHUS UX B IpPYTUE Op-
rAHU3MBI.

leHHas UHXeHepHUs SABIAETCHd HMHCTPYMEHTOM OMOTEXHOJIOTMM. Yué-
Hble — OMOXMMMKHM W MOJEKYIsipHbIE OMOJIOTM HAYyYMIMCh M3MEHSATh IeHbl
WA CO3[aBaTh COBEPIIEHHO HOBbIE, KOMOMHMpPYS TeHbl pa3IMYHBIX Opra-
Hu3MoB. CTajo BO3MOXHBIM CHMHTE3UPOBAThb IFeHbl TOYHO T10 3aJaHHbIM
cxeMaM, BBOOMTb MCKYCCTBEHHBIE I€éHbl B KMBBIE OpPraHM3MbI M 3acCTaB-
I9Th UX paborath. M3MeHeHHe TeHeTUYEeCKOM CTPYKTYPhl KJIETKHU O3B0~
€T XKMBOMY OpraHM3My U30aBUTBLCS OT HEXeIATeIbHbIX HACIENYyeMbIX TIPU-
3HAKOB.

I'enHas MHXKeHepHsl UrpaeT BaXXHYIO POJIb B CETLCKOM X035 CTBE, MO3BO-
Jisisi CO3/1aBaTh FreHeTUYeCKH MOAUMUIIMPOBAHHBIE TIPOAYKTHI. 1paHceetHbie
pacmeHnus — 9TO PACTeHUs, B KOTOPbIE MepecakeHbl reHbl IPYTrUX OpraHus3-
MOB. MeTonbl reHHOM MHXEHEPUH ObLIM YCIIENIHO NPpUMEHEHBI K DoJiee yeM
50 BMOaM cenbCKOX03MCTBEHHBIX PACTEHUM, BKIIOUYasa KapTodenb, TOMUI0-
pbl, KYKypy3y, s0J0HI0, CIMBY, BUHOIPAaI, KAMycTy, OakiaxaHbl, Oryplibl,
MILIEHULIY, COK0, PUC, POXb U MHOTUE IPYTHUE.

Tak, kapTodenb, YCTOMUYUBEIN K KOJIOPALCKOMY KYKY, ObLI CO30aH IMYTEM
BBEIEHUS B reH Kaprodeias reHa IMoYyBeHHOW TIOPUMHICKOM OallMLibl, Bblpa-
OGaTeIBaloLIe 0coObIi Oe/IOK, I'YOUTE/IbHO AEHCTBYIOLIMI HAa KOJIOpPaICcKoOro
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XKyKa U 6e3BpenHbIi 11 YeJoBeKa. YAanoCh MOMYYUTh TPAHCTEHHbIE TOMA-
ThI, JIETKO MEPEHOCAIIINE 3aMOPO3KH, KYKYpy3y, YCTOMYMBYIO K BO3ACHCTBUIO
MeCTUIIMAOB.

[TpumMeHeHHEe TEHHOW MHIKEHEPHUM TMO3BOJMIIO COKPATUTH MCIIOIb30Ba-
HHUE XUMMHYECKHUX CpeacTB O0pbObI ¢ D0JIE3HAMU pacTeHUI, COpHIKaMHU, Bpe-
mutensamu Ha 40—60%, onHaKo MpUBENIO K APYTUM ITpodaeMaM, CBSI3aHHbLIM,
B YaCTHOCTH, C HaclIeNOBaHUEM MPUOOPETEHHBIX MPU3HAKOB U BIUSHUEM Ie-
HETUYECKU MOAU(DUIIMPOBAHHBIX OPraHU3MOB Ha TPAJAUIIMOHHBIE, HEMOIHU-
(huiMpoBaHHBIE OPTAHU3MBI.

CoBpeMeHHbIE MEAUIIMHCKHUE TEXHOJIOIMM HAMIPSIMYIO CBSI3aHBI C Pa3BU-
THEM OUOMEXHOA02UL , UHGDOPMAUUOHHBIX, N1A3EPHBIX MEXHOA02UN U HAHO-
mexHoaocuii. BHeapeHue nepenoBbiX MEAULIMHCKUX TEXHOIOTHH MOBBICUIIO
KaueCTBO MEOMIIMHCKHUX YCIYT, YTO IMMOJOXUTEIbHO BJIMSAET Ha 340pPOBbE
W TIPOIOJDKUTENbHOCTD XKU3HU YEJI0BEKA.

Hanpuwmep, passutue nHdopMaliMOHHBIX TEXHOJIOTUH U COBPEMEHHBIX
TENEKOMMYHUKAIIWH, MOSIBJIEHUE B KIMHUKAX OOMBIION0 KOJIUYECTBA KOM-
MbIOTEPU3MPOBAHHOM armnaparypbl U1 IMarHOCTUKM U JIeYeHUWs, aBTOMAaTH-
3UPOBAHHBIX MEAULIMHCKUX MIPUOOPOB, CACASLIMX CUCTEM NPUBEIO K MOBbI-
LIEHUIO Ka4eCcTBa MEIULIMHCKOTO 0OCTYy>KUBAHUS HACEIEHUS.

JlazepHble TEXHOJAOTUH MOMYYUIM TIPUMEHEeHHE MPU OTlepallusIX Ha opra-
Hax OpPIOLIHOW TOJOCTHU, JErKMX; B XKEIYOIOYHO-KUINEYHOU XUPYPTrHUU TIPU
MPOBEASHUM XUPYPTUUECKUX onepalunii 6e3 pa3pe3oB ¢ MOMOIILIO TTPOKOIOB
(ManmoMHBAa3UBHBIX Orepaluii); B 3ybDoBpauyeOHOM NMPakKTUKE; MIPU yaaJTeHUUA
onyxoJjieid, 0COOeHHO roJIOBHOrO U CIIMHHOIO MO3ra; Mpu MPOBEACHUU OIle-
paluii Ha [1a3ax.

HaHoTexHomoruu IiaHUPYETCss UCMOIb30BaTh AJI TPAHCIOPTUPOBKHU
JIEKApCTB K MOPaXEHHBIM KJIETKaM Ye/IOBeKa, BO3MOXHO, C TOMOIbIO HAHO-
poboTtoB. B HacTrosliiee BpeMsi BO MHOTMX CTpaHax MMpa MAET pa3padoTka
TakKuX HAaHOPoOoTOB. MUX (hyHKIIMK OyAyT 3aKII0MATLCA B CJIEKEHUM, MCITPAB-
JEHUM U KOHTpOJIe 3a OMOTOrMYeCKMMHU CUCTEMaMM 4YeIOBEKa Ha MOJIEKY-
JIAPHOM YPOBHE.

Hapsiny ¢ neueGHBIMM NperaparaMu (JIeKapcTBaMu) pa3padaThIBalOTCA TE-
CTUPYIOILME MpenapaThl, MO3BOISAIONIME ONPEALIATE COCTOSIHUE YEJIOBEYECKO-
ro OpraHu3Ma, B TOM YHMCJIe HAJIMYMe B OpraHM3Me HapKOTUKOB, aJIKOTOJISl U 1Ip.

bonbiioe 3HaueHUEe B COBPEMEHHbBIX MEAMIIMHCKHUX TEXHOJIOTUSIX OTBO-
OUTCS pa3BUTHIO DMOMHI2KEeHEePHH, O0beMUHSIONIEeH TeEXHUMeCKHe, MHXEHep-
HBIE TTOAXOABI K PEIIeHUIO METUIIMHCKUX MTPOOIeM ¢ IOCTHXXEHUSIMHU DuoMe-
TUIIMHCKOM HayKU U KJIMHUYECKOM MpakTUKU. Cpeau BaXHbBIX JOCTUXKEHUM
OMOMHXeHepuu — pa3paboTKa MCKYCCTBEHHBIX CYCTABOB, KPOBEHOCHBIX CO-
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CYIOB, arrapaTroB MCKYCCTBEHHOr0 KpOBOOOpalieHusl, MarHUTOPEe30HaHC-
HoU ToMorpaduu. K OMOMHKEHEPUH CIEAYEeT OTHECTU Pa3sBUTHUE HEHUPOTEX-
HOMIOTWM (TEXHOJIOTUM, MpeaHa3HAYeHHbBIX I/ YIYYILIEHUS W UCIIpaBIeHUS
byukuuit Mosra). brarogapsa NMOABICHUIO HEUPOKOMHbIOMEPHBIX UHmMep-
gheiicoé MO3r cMOXeT 00MeHUBAThCs HHGOpMALIMEeld ¢ KOMIIbIOTEPOM, ApPO-
HOM, IPYTHUMH BHEUIHUMHU YCTPONCTBaAMU (HANpUMep, BKIIIOYATh TEIEBU30D
ycuueM Mbicin). Oxunaercs, uro B 30-x rr. XXI B. nmpou30iiaéT HelpoTex-
HOJIOrMYecKasi peBOIIOLIUS: TIOSIBUTCS peajbHblii TMOPUIHBIN YeJIOBEKO-Ma-
IIMHHBIN Mo3r. Peanu3yercs HeHpoONpoTE3UPOBAaHUE OPraHOB YYBCTB M KO-
HEYHOCTEM YeJ0BeKa; MCKYCCTBEHHBIE OpraHbl, TAKUE KaK yX0, I71a3 WM HO-
ra, OymyT yIpaBiasATbCH LIEHTPaJlbHOW HEpBHOM cucrtemoli. B oOnactu
OMOMHXKEHEPUHU TPYASATCS CIELUMATUCTBI pa3/IMYHbIX Mpodeccuil, HarpuMep
UHKeHEePbl-OMOTEXHOIOTH, OMOMH(D OPMATUKHU.

=1 ALy A
an ViR O D

Tepmun «buomexHono2us» 88én eHzepckuli umxcevep Kapa Ipexu
e 1917 2. llo 1971 2. 53mom mepmuH Ucnoab306dacs 6 OCHOBHOM 8 N -
uesoll nPoMbIUAeHHOCMU U ceabckom xozsaticmee. C 1979 2. yuénwie
UCNOIB3YIOM 3MOM MepMUH NPUMEHUMEAbHO K Aab0pamopHbiM Me-
modam co30anusi Uau MOOUMDUKAYUU HCUBBIX OP2AHU3MOE.

o oannvim Opeanuzayuu Obsedunénnvix Hayuii (OOH), noumu no-
A08UHA Haceaenus 3emau He obecneveHa O0OCMAMOYHbIM KoAuYe-
cmaom RPOOYKMoe numawus, npumepro 500 man ueaosek 20a00arom,
uau numaromes Hedocmamouro. B macmosawee apems yucieHHOCHb
HaceaeHus Hawel nianemsi docmuzaa 8 mapo ueiosex (no OaHHbIM
OOH om 15 nosabpa 2022 e.). CoomeemcmeeHHO, MAaKoe MANCENDE
noaoxcetue ¢ NPoOYKmamu RUMAHUA Moxcem NPUHAMb 8 HeOaNéKom
ovdywem yepoxcaroujue macuimaoot.

OCHOBHbIE MNOHATUA U TEPMMWHbI:
OMOTEXHOJIOrHsi, OMOHKKA, TeHHasd WHXEeHepHs, TPaHCTeHHbIe pacTeHMs,
MEMULIMHCKME TEXHOIOTUM, OMOMHXKEHEPUSI.

BOI'IpOCbI M 3aflaHN A

1. KakoBbl OCHOBHbIE 3afa4u, cToswme nepen bMoTexHonornen B HactTosuee
BpemMs? 2. KakoBa ponb MHOOPMaLMOHHLIX TEXHONOMMM B Pa3BUTUMN COBPEMEH-
HbIX MeaUUMHCKUX TexHonornin? 3. KakoBbl hyHKUWKW U Ha3HAYEeHUE MHXXeHepHON
buoTexHonormm?
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Ucnonb3ys MHTepHeT U apyrve UcrodHuUku uHdopmauun, caenamte coobule-
Hue «[JoCcToOMHCTBa U HeLOCTaTKWU FrEHHO-MOAN(ULNPOB aHHbIX NPOAYKTOBY.

§ 7. OcHoBbI 3D-TexHOMOrNi

| TexHOoNMOTUU, MPUMEHSEMbIE B MEIUIIMHE, CTPOUTENLCTBE, AU3aHE
OJEXIbI, — YTO MEXIY HUMH MOXeT ObITh 0611ero? Kakue Meursl Oy-
AYILIEro yXe ceidac MOTYT BOIUIOTUThLCA B peanbHOCTh? Kak moctpo- |
uth 3D-Monens, eciu y Bac HeT 3D-npunTepa?

MHorue M3 Bac JIETOM Ha pedykKe, CUIs Y KPOMKH BOJIbI Ha MecyaHoM Ge-
pery, 1100aT Oparh ChIPOM, MOYTH XKUIKHI MECOK B JIAJOHU W, BbUIMBAs €ro
M3 PYK Cloi 3a cioeM, crpouTh OamHu (puc. 2.8). IlotoM Takue GaurHu
MOXHO COEIUHATh CTEHAMM, MoAy4asi LeJible KPeIroCcTH, KOTOPbIE JIETKO CMO-
eT Haberalolas BOJIHA.

Tak, camu TOro He Momo3peBas, Bbl 3aHUMAETECh AMAUTHBHBIMM TEXHO-
JIOTUSMH (OT aHI1. add — no0aBisTh).

HMmeHHO Tako¥ NpUHIIAI CO30aH U NPEAMETOB CEHUYAC MpenIaraloT yue-
HbIE U MHKEHEPbI [TPU TPEXMEPHOM MOJETHPOBAH M.

B uém ke 3akimoyaeTcs MPUHLMI TPEXMEPHOTO MOAEIUPOBAHUS?

JonycTuMm, BaM HYKHO M3TOTOBUTh O0BEMHYIO MOAE/b KOJIODOKA.

JIns U3roToBNeHUs1 Konobka U3 GyMaru ¢ UCrolb30BaHUEM aqAUTUBHBIX
TEXHOJIOTMI BaM IMOHANOOATCA. MPUHTEP, NMayka Oymard, HOXHMIIbI, KJICH.
ITycTh KOmobok OyaeT BICOTOM ¢ mayky oymaru. B mauke 6ymaru 500 1ucToB.
Ha nepBoM nucTe neyaTaeM O4eHb MaJICHbKUI KPYXKOK — MPaKTUYECKHU TOY-
Ky. Ha BropoMm J1ucTe KpyKOK OyaeT 4yTh O0/bllIe TOUKHA (Ha TOMLIMHY JIMCTa
OyMaru), Ha TPETbEM JIMCTE 4yTh OOJblIE,
yeM Ha BTopoM, ¥ Tak 250 (mmoioBiMHA Mauyku
OyMaru) Kpy>KKoB, YBEJIMUYMBAIOLIUXCS B IU-
aMmeTpe. BTopyio MoIOBUHY KPYKKOB HYKHO
[MOBTOPUTL B OOpaTHOU MOC/Ien10BaTEIbHO-
CTHU, YMEHbILIas UX pa3Mephbl.

: i [Tocne aToro BbIpE3aeM BCE KPYXKKH U
- = ©  CKJIEMBAaeM B ONpeaeneéHHOM TMopsiake (eciu

o XBAaTUT TeprieHus1!).
np— Mgbl pa3zoOpanu TeXHOIOTHIO U3TOTOB-
Puc. 2.8. Bauixs u3 necka neHus nipocreiirero 3D-obbekTa MeTOIOM
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BbIpe3aHusa U3 mucToB. He obs3aTenbHO HMc-
Moab30BaTh OyMary, MOXHO B38Th, HAIpU-
mep, daHepy.

MoXHO BBIMMIUTL 1003UKOM U3 haHe-
pbl 3arOTOBKH, a €CJIM €CTh JOCTYII K J1a3ep-
HOMY pe3aky, TO Jla3epOM M CKIIEUTb BCE
ciaou, moayuuB geTaib (puc. 2.9). B mpo-
MBINUIEHHOM YCTAHOBKE TIPOLIECC BhIpe3a-
HUSI 1 HAKJIEMBAHHUS, KOHEYHO, IIPOMCXOIUT
aBTOMaTUYeCKH — 3TO JIe/1aeT poboT 1o co-
OTBETCTBYIOLLIEH MpOorpaMMe.

MoxHo caenaTbh Moaelnb KoJo0Ka ¢ 1mo-
MOILIBIO TEPMOIMCTOJIETa C KJIeeBbIM CTEePX- Puc. 2.9. 3D-Mones
HeM. CHavajia NMOCTAaBUThb TOYKY-KAIlEJIbKY, 13 hanepht
[MOTOM CJIENaTh YyTh OOJIbLUIMK AUCK BTOPBIM
c0eM, MTOTOM cIe/IaTh TPETHH CJTOM YyTh OoJblIero nuaMeTpa u T. A. Ho cko-
pee BCEro, U3rOTOBUTH KOJIOOOK BOILIIOrO TMaMeTpa He yIacTcs.

KpoMe Toro, BBl Bpsil I CMOXETe CO30ATh TEPMOTIMCTONETOM KOHIIEH-
TPUYECKHE OKPYXKHOCTH POBHO M akKypaTHO. [ToaToMy Ko/1000K B py4HOM
PEXHUME U3TOTOBJICHUS MOJIYIUTCH HE OUeHb aKKYPaTHBIM.

CuTyauuio MOXHO MCIpPaBUTb, 3aMEeHMB TepMomnucTtoaeT 3D-pyukoi
(puc. 2.10), TeM Gonee YTO pPa3HOLIBETHLIX IIACTHMKOB CeMYac CylIeCTBYET
MHOXECTBO.

3D-pyuka — 3TO MHCTPYMEHT, CIIOCOOHBIM pucoBaTh B Bo3ayxe. M 3ro
HHUKAKOE He BOJIIeOCTBO, a BCEro JIMIlb ouepeaHasl aiauTHBHAS TEXHOIOTUs
B obnactu 3D-MonenupoBaHus.

[Tpunuun padorel 3D-pyuyku 1O0CTATOYHO
IMPOCT — BMECTO YEPHMJI pyYKa 3arpaBlisieTCs
IJIACTUKOBOM HUTbLIO, IMPH HAXKATHHM HAa KHOII-
KY pacruiaBieHHbIA MaTepUal BblIaBIUBAETCS
yepes KepaMUuueCKUii HOCUK Hapyxy. Munukatopst

C ucrmonb3oBaHUEM TaKOTO YCTPOMCTBa )

[Nonaua 4

Ternepb MOXHO <«pHCOBaTb» He Ha Oymare, rma{:Ti-lKa'

OtsepcTue
IUTS1 TUTACTHKA

a cpasy B npoctpaHctBe! [1pu 3TOM HemocTaT-
KM TOYHOrO MOAETUPOBAHUSA MOTYT CTaTh J0-
CTOMHCTBAaMM aBTOPCKOM pabOTHI.

INns mpoMbilrieHHBIX  3D-npuHTepoB
npobneMbl YCTOUMYUBOCTH U CMEUIEHUS TIpU
M3TOTOBIEHUH TPEOYIOT 00A3aTEILHOIO pelle- Puc. 2.10. 3D-pyuka

KepaMuueckmii
HOCHK
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HusA. YTtobbl co3maBaemas ¢urypa Oblia
VCTOMYMBOM M HE CMECTHIACh MPU IPOM3-
BOICTBE, 3apaHee, €1IE€ Ha JTare MPOEKTU-
poOBaHUs U pa3dUBKHU CIIOEB, pa3MelllaloT TO-
HEHbKHE ITIOAMNOPKH, KOTOpPbIE IMOTOM HAalo
yIaJIaTh BpYYHY10. A 4TOOBI BHEIIHWH BH
neranyu ObUT POBHBIM M aKKypaTHBIM, HC-
MOAL3YIOT KAa4eCTBEHHBIE ABUraTe/lIu, KOTO-
pble TMepeMellaloT IUIABUIBHYIO TOJIOBKY
CTPOro IO 3aAaHHbIM KOOpAMHATAM.

[TonoOHBIH NPUHLIMII MOJO0XKEH B OCHO-
By paborbl Haubojiee pacnpocTpaHEHHBIX
NPUHTEPOB ¢ TEXHOJIOTHEel HUTOYHOM mne-
yaTu (puc. 2.11).

CnpoekTupoBaHHasi AeTalb CO3aETCAa U3 HUTOYHOTO MOIUMepa, HaMO-
TAHHOTO Ha KaTYIIKY, KAK HUTKA HAa LIMYILKY B lIBeMHOM MaimuHke. [Tomu-
MEepHas HUTb MMOJAETCA B TEPMOIOJIOBKY, [I€ [UIABUTCA W BbIIAB/IMBACTCS Ye-
pe3 COIUIO B HYXKHO€ MecTO. Takylo rojioBKy HasblBalOT IKCTpyaep (oT jiat.
exirusio — BbITAJIKUBATh).

B xoHcTpyKIMHM nmpuHTEepa 00s3aTelibHO €CTh JABa MOTOpa IS NepemMe-
LLIEHUS TOJTOBKU 3KCTpyaepa rno ocsiM X U ¥ B HyXKHOE MECTO Ha ILUIOCKOCTH.
A mepeMeliieHUe 1Mo ocH Z (BBEPX-BHU3) MOXKET OBITh OPTaHU30BAHO MMO-pa3-
HOMY: TU00 paMa ¢ roJOBKOM MOAHMUMAETCS BCE BHIIIE W BHIIIE MO CIOSM,
1ubo omyckaeTcs BHU3 MiaTgopMa, Ha KOTOPOM pPacrioiaracTcs «BbIpalllu-
BaeMasi» 1eTajlb.

C MoMOILIIBI0 TaKUX MPUHTEPOB HEBO3MOXHO BBIPACTUTh OOJBIIYIO Ae-
Tajlb C TOJCTBIMU CTeHKaMHM. [1pu OCTbIBAHUMU [I€TaIM UCIBITHIBAIOT TEPMHU-
YeCcKOe HanpsikeHue, U nedopmanms OOIbIION ae-
TaJlk MOXET ClejaTh €€ HeIPUIOAHOM B UCITOIb30-
BaHUU.

Jnst co3gaHus OOMbIIMX AETAIEH UCIIONb3YIOT
MOPOLIKOBbIe TPUHTEPHL (puc. 2.12). IIpuHIIUN
dbopMuUpoBaHUsa OeTAlIM 3aK/IIOYAETCS B CIEOyIO-
LIEM: ILIACTMACCOBBIM IIOPOLIOK HAaChIMIAETCS B
JIOTOK M JIY4OM Ja3zepa npoBomutcd KoHTyp. Ilox
JEMCTBUEM Jla3epa MOPOILUOK ILIABUTCS, CIIEKAET-
Cs, a CBEpPXY HACBIMAETCSd U pa3paBHUBAETCH HO-
BbIN c/10M mopolika. M Tak B LIUKIIE, CJIOH 3a Cllo-
€M, CIeKaeTcs HyxHas aetanb. [Ipu TexHomorun

Puc. 2.11. 3D-npunTep
HUTOYHOHN MeyaTu

Puc. 2.12. ITopoiiiko-
BbIit 3D-nipuHTEp

34 \\\__ ,



MNOPOIIKOBOI0 CNEeKAHUSA MOANMOPKHU HE HYXHbI, TOTOMY YTO KaXIbIi clie-
OYIOLIUWA CIIOM OMUpaeTca Ha Ipeablayliui. Takum odpa3oM MOXHO Mpo-
EKTUPOBaTh M HW3rOTaB/IMBaTh, HAIIpUMEpP, MOJEIM MOCTOB C JOCTATOYHO
OONBIIMMHU MPOJIETAMM MEXIY OMOPAMH.

BmecTo mimacTMacchl MOXHO CIIEKaTh MOPOLIOK KepaMUKKU. B aToM ciry-
yae MOIIHOCTH Jla3epa, KOTOPHIM TUIABUT IMOPOIIOK, H0JDKHA ObITH CYLIE-
CTBEHHO BBIIIE, YeM TIPU UCMOAB30BAaHUHM JETKOIUIaBKOro ruiactuka. Kepa-
MHUYECKas JeTalb MOXET ObITh MCIOJb30BaHA B MAIIMHE WJIM MEXaHM3ME.
OHa crtioco6Ha BeIAEPXUBATh O4E€Hb OOBIIME HATPY3KH.

[TogymaiiTe, MOXHO JIM BMECTO KEPAMUYECKOIO MOPOLIKA UCIOIb30BaTh
MeTautudeckuii? CMOXET M MPUHTEp HanedyaraTe HYXKHYIO HaM [IeTallb,
YIIPOCTUB TEM CAMBIM TEXHOJIOIMIO IUThs?

Il Toro 4To0OBl HareyaTaTh METAJUIMYECKYIO AeTallb, METAJLI B IPUHTE-
pe J0/DKEH ObITh pa30rpeT A0 TaKOW CTerneHU, YTOObl SHEPTrUu JIy4ya ja3epa
OBLIO JOCTATOYHO 51 TIEPEBOAA METAJ1Ia U3 TBEPAOTO COCTOSTHUS B XKHUIKOE.
Kaxmass kpynmuHka MeTaJIMYECKOTro MOpOoMNIKAa A0/DKHA ObITh Hamomobue
CHexKa. Eciu CHEXOK ¢ CUJI0M KMHYTB B CTEHY, OH HEMHOTI0 e opMUpyeTCa
M NPUWIMITHET K cTeHe. [aK Xe M ¢ MeTa/UIOM: Kaxnas KpyIlMHKa JO/KHA
[MPUIKIIATh, HO [P 3TOM HE IUJIABUTBHCS 10 XUIKOI0 COCTOSHUS U ObITH I0O-
TOBOW MNPUHATH CBEPXY CAEAYIOUIYIO KpynuHKY. [Ipu 3TOM BCe KpYNMUHKU
JOJ/DKHBI OBITH TOYHO B HYXKHOM MECTE, YTOOBI [eTallb, MOJYYEeHHAsd TaKUM
croco0oM, CTpOro oTBevasia 3adaHHBIM MapaMeTpaM U e€ He TPUXOAUIOCH
[MOTOM MOATauYMBaTh, NUTMGOBATL WM €11 KaK-To o0OpabartbiBaTh. Kak Bua-
HO, B COBPEMEHHBIX TeXHOJIOrusAX 3D-TUNIMpPOBaHUS BPSLI 1M BO3MOXHO MC-
MOJIB30BaHUE METAJLJIMYECKOrO MOPOLIKA.

B ofwmem, ectb eLI€ O4eHb MHOIO 3arajokK, KOTOpbIE MpeliaracT Ham
npupona. Jlnsa ux pasraiku HEOOXOAUMO MPOBECTU MHOXECTBO MCC/IEN0Ba-
HUIi ¥ 9KCcriepuMeHTOB. ToMbKO mocie 3Toro rexHonorus 3D-nevyatu cMOXeT
BOMTH B Halll IOBCEAHEBHBIN OBIT, YTOOLI IIOMEHSTh €T0.

Tak, B MarazvHe aBTO3anyacreid JOCTATOYHO OyAeT BhIOpAaTh 110 KATanory
HYKHYIO IeTallb, U MarasuH U3roTOBMUT €€ MpsAMO MpHu Bac. MM KOCMOHABTEI
B c/Iydyae HEOOXOOAMMOCTH BBICELIAKOT 3allpOC HA HYXKHYIO JeTallb U BbIpally-
BatoT e€ 3D-Monenb Ha CBOEM IIPUHTEPE.

YacTe TaKMX MPOEKTOB YXKE peaiM3oBaHa, HAIlpUMEP, B BUJIE KOHIU-
TEPCKUX IMIPUHTEPOB. YK€ CEroAH MOBAP MOXET U3TOTOBUTH LIIOKOMAAHBI A
MUPOXKOK C MOMOIIBIO MPUHTEPA, KOTOPBIW MeYyaTaeT IOKOJIaaHOW HHUT-
KOMH.

Emg onun cnoco6 3D-neuyatu — crepeoaurorpagusi — 3aTBepacHUE
XHUIKOTO MOJIMMepa 1o Bo3AeicTBUeM yabrpaduoneToBoro gaszepa. Jlaze-
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Puc. 2.13. Cxema 3D-neyat MeTOIOM CTepeoauTorpaduu:
A — cucteMHBII 610K, U3rOTaBIUBAIOIIMIA halit 11 evaTH,
B — cucreMHBlii 610K, ynpaBisiionuii npoueccoM crepeonutrorpaduu,
I — nazep, 2 — MOBOPOTHOE 3€PKAal0, 3 — MEXaHM3M MPUBOA TLIAaT(HOPMEI,
4 — BaHHAa C XMIKUM MoJuMepoM, 5 — maatdopMa

pbl, B OTJIMYKE OT 00BIMHOIO (hoHapHKa, UCITYCKAIOT JIyY CTPOro OnpeaeacH-
Horo useta. [log BosgeiicTBUeM yIbTpadUOIETOBOIO CBETA HEKOTOPbIE I10-
JTUMEPBI U3 JKUIKOT0 COCTOSHUS MepeXoasaT B TBépaoe (puc. 2.13).

B nanHOM mpuHTEpe UCMONbL3YETCS HE HUTKA W He TOPOIIOK, a BAHHA,
B KOTOPYIO HAIUT KUIKUK moaumep. BHYTpU BaHHBI NepeMeniaercs mniar-
¢dopma, Ha KOTOpOMH 3aKperisieTcs MepBbii CI0HW BbIpalllMBAa€MOM JETaIH.
CHauana Takasa muatdopMa HaXOOUTCS B caMoOil BepxHel Touke. JIya nmasepa
B COOTBETCTBMHM C 3aJaHHOM MpOrpaMMOM IMPOXOAUT MO MOBEPXHOCTH XU~
KocTH. TaM, rae oH MpolLIEn, MoaydaeTcs TBEpAbIA ciou. Koraa Bce KOHTYphI
pabouero cinos j1azepoM MpouaeHbl, maaTdopMa OMyCKAETCs Ha TOMIIMHY
oTBepaeBuIero nonuMepa. ZKHMIKOCTh HaTeKaeT HOBBIM CJIOEM, W Ipolecc
00paboTKU 1a3epoM MOBTOPSETCS B LIMKJIE.

[IpermylliecTBO UCMONb30BAHUSA METOMdA cTepeoauTorpadMu 3akKimoda-
€TCsI B TOM, YTO OH MO3BOJISIET UCIOIb30BATh MATEPUA/Ibl, KOTOPbIE HE OTTOP-
raloTCs XKUBBIM OPraHU3MOM. 3HAYMUT, UX MOXHO BXUBIISTH MPIMO B TEIO
JKWBOIrO CyllIecTBa. TakHe OINBITBI YXKe
MPOBOMSATCS Ha J1abopaTOpHBIX >KHUBOT-
HbIX. Korma TexHoJjiorusi BXWBICHUS HC-
KYCCTBEHHO  HM3rOTOBJIEHHBLIX OpPraHoB
MPOMAET anpobaluw, MOXHO OyaeT mom-
HSITh Ha HOBBIM YPOBEHb XUPYPIUYECKYIO

METULIUHY.
Ocobag tema — 3D-npuHTEpbl, HUC-
Puc. 2. 14. HPHMBHEHHE [MOIb3YyEMbIE B CTPOMTEIBCTBE JKHIIbIX

3D-npHUHTEPOB B CTPOUTENBCTBE JIOMOB H IIPOMBILULIEHHBIX OOBEKTOB
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(puc. 2.14). OCHOBHBIE TPYIHOCTH CO3JaHUS CTPOUTEIbHBIX AeTaleill MeTo-
aoM 3D-TMnUMpoBaHMS CBSA3aHbL ¢ MX OOMBUIMMM pasMepaMM, a 3HAYMT,
MPUHTEP A0/DKEH MMeTh MOIIHBIM MoTop. ClenyeT Takke yYMTHIBAThb, YTO
BpeMsl OTBepAeBaHHS CTPOMUTEIbHOM CMECH JO/LKHO ObITh MaJibiM, YTOOBI
CIAEAYIOIIUI CIIOM He pas3aaBuWI MpeablaylMii U YToObl CMeCh, IoJaBaeMasi B
SKCTPYAEpP, HE 3acThIBajla «HA JIETy». ¥ 3TOM TEXHOJIOTHMHM OTPOMHOE Oymy-
1Iee, MOCKOIbKY XWIMIIHAs MpobjieMa CTOMT OYEHb OCTPO HE TOJIBKO B Ha-
1lIei CTpaHe.

B nacrosimee Bpems 3D-TexHonorusa 3aBo€BbIBAeT BCE OoJble U 0OIb-
1e MecTa B Hamieid xu3Hu. OHa UCMOIb3yeTcsl B MALIMHOCTPOSHUH, MTPOEK-
TUPOBAHWM, APXUTEKTYpE, AM3aliHEe, MEIULIMHE, CTPOUTENbLCTBE, MUILIEBOU
MPOMBILLJIEHHOCTH, OMOJIOTHMM U APYTUX 0ob1acTax.

OcCHOBHbIE NMOHATUA U TEPMMWHbBI:

aIIUTUBHBIE TexHonoruu, 3D-MmonenupoBanue, 3D-pyuka, 3D-nipunTep,
TEXHOJIOTHMSA HUTOYHOM IeYaTH, CTepeoauTorpadus, TEXHOJIOTUA MOPOLII-
KOBOI'O CIIEKaHHA.

BOI'IpOCI::I M 3aflaHN A

1. Y10 Takoe agAUTUBHBIE TexHonorMm? 2. B yém 3aknoyaeTcs NpUHUKN TPEéx-
mepHoro mogenmpoBaHua? 3. Kakue beiBaioT 3D-npuHTEpbI?

3apanue 1

CozpanTe 3D-moaenb, UCNONbL3YA NNOCKUE NUCTLI (haHepbl N roppPUpPoOBaH-
Horo kaptoHa (puc. 2.15). Caenante 3cku3, pa3paboTalTe oThaenvHble fgeTanu,
cobepuTe MOAeNb U NPeanoXuTe eé K UCNOMb30BaHUIO.

3apaHvie 2

MoctponTe 06BEMHYIO Mogens, ucnonssya 3D-pyuky. CospnanTe ABa BapuaHTa
MOAENN: NocTpoeHue B NPOCTPAHCTBE W MOCTPOEHUWE Ha NNOCKOCTU € Nocneayio-
e cbopkoi TpEXmepHOM Moaenu.

Puc. 2. 15. O0séMHEIE MOTEIH
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3apaHue 3

Co3panTe c nomollbio 3D-npuHTEpPa Moaens:
1. B cneumansHon nporpamme ans 3D-mopenmpoBaHUs HapucoBaTb Xenae-

Myto Mofens. [Insi 3Toro MoOXHO MCNoNbL30BaTh OPULMaNbEHYIO NporpamMmy
«Komnac-3D».

.Mocne Toro, kak MofAens codgaHa, HeobxoguMmo coxpaHuTb eé B opmaTte

STL-¢harna. 310 cneyransHbin opmMaT, UCNONb3yeMbiA ANA XpPaHEHUA TPEX-
MepHbIX Moaenen obbekToB. MOXHO M He co3faBaTh Mofens caMoMmy, a
HanTy B UHTepHeTe U ckadaTb HYXHbIW STL-hann Ha ogHoOM 13 pa3Hoobpas-
HbIX cCanToB bubnuoTek Takmx pannos. ObpatutTe BHUMaHUE, YTO CKa4eH-
HbI STL-¢pann Henb3a NPaBUTb U BHOCUTL B HETO KaKMe-TO M3MeHeHUA.

. B 3aBMCMMOCTI OT BaluUx Ll,EJIEI-‘:I Bbl MOXeTe MCMNOoNLE30BaTh ONA M3roTosne-

HUA Moaenu pasnuyHble Tepmonnactnku. OHKW pas3nuyaroTca Temnepary-
pou nNnasneHus, TBEPAOCTbIO, MPOYHOCTLIO U APYTMMW MeXaHUMYeck MK na-
pameTpamMmu.

. HenocpeacreseHHo nepepn camon nevatbio mogenu Ha 3D-npuHTepe Heob-

X04MMO Npou3BecTy pa3bueky mogenu Ha cnow neyatu. [ina 3Toro Mcnonb-
3YI0TCA cneynanbHble NporpaMmmMbl pasbreaHus Ha cekywme nnockoctu. Ka-
Kylo nMporpammMy pekoMeHayeT ucronb3oBarTb Ans Bawero 3D-npuHTepa —
yKasaHo B ero MHCTpyKUuW no skcnnyatauuu. MNpu pa3bueke Ha cion wm
NOAroTOBKE K Ne4YyaT obbIYHO yKa3bIBAOT AMaMeTp Conna, Yepes KOTopPbIn
BblaBNMBaeTCA NNACTUK, MaTepuan NNacTMka v NpoLeHT 3anonHeHusa geTa-
Ny NNacTMKOM. HoO MOXHO OCTaBUTb U HACTPOWKWU NPOU3BOAUTENS.

.Mocne Toro, kak ¢ann NOAroToBKWU neyaTtu byaeT rotos, HYXXHO OTNPaBUTbL

€ro Ha NpuHTep. 3TO MOXXHO cienaTb, COeAUHUBLLMCL C MPUHTEPOM UNU Xe
nepeHecTn ero ¢ noMmoubio SD-KapTel NamMATU K 3anycTUTbL NeYaTb AeTanu
Ha 3D-npuHTepe. Nporpamma ansa nedatm ¢ganna Ha 3D- NnpuHTepe NocTas-
naeTca NnpoussoAnTENeM, BMecTe ¢ CAaMUM NPUHTEPOM.

B utore, 8bl nonyuute 3D-mogens. Ha pucyHke 2.16 npuBegeHbl n3obpaxeHus

3 D-MO,IJ,EHEFI, dHanornM4Hble TeéM, KOTOpPbIE MOTYT MNONYYHUTBLCA ¥ BaC.
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Ha MOTOpe
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[JIABA 3

TexHonornm
obpaboTkn meTannos
N NCKYCCTBEHHbIX MaTepunanos

B nanHoi rmaBe Bbl MPOMOIKUTE M3YYEHUE PYYHOW U MEXaHUYECKOM
obpaboTku MeTa/wioB pedaHueM. PyuyHas obpaboTka TOHKOIHMCTOBBIX M-
TaJaJ0B BOCTpeOoBaHa B pa3nu4HBIX cdepax MPOMBINLUIEHHOIO MPOM3BOI-
CTBa M B ObITY. BBl 03HAKOMUTECH C OJHUMM M3 paclpocCTpaHEHHBIX BHIOB
COeMMHEeHHS TOHKOJIMCTOBBLIX META/UIOB — C MOMOIIbIO (palblieBON0 Coeau-
HEHMSI, TIPUMEHSEMOro IMPU U3rOTOBJIEHUU OBITOBBIX MPEeIMETOB, BOLOCTO-
KOB M KPOBJIM KPBIIII JOMOB.

OIHUM U3 BeOyLLIUX HAIIPABIEHUI B MeXaHUIeCKOoil 00paboTKe METAJUIOB
pe3anueM sBiseTcs dpesepoBaHue. Hapsaay ¢ TpaaMlMOHHBIMU dpe3epHbI-
MM CTaHKaMH 10 00paboTKe MeTa/UIOB MPUMEHSIOT pa3/iuyHble dpe3epHbie
CTAHKM C YHUCJIOBLIM IporpaMMHbIM yrpaBineHueMm (YIIY), nasepHo-dpese-
poBabHble cTaHKu ¢ YITY, dpesepHo-rpaBupoBajibHble cTaHKU ¢ YITV.

§ 8. OcHoBbl QpeszepHO 00pabOTKM METAJLIOB

I '-ITo BaM M3BECTHO O CTAaHKAaX C YMCIOBBIM IPOrpaMMHBIM yIIpaBiie- |
| Huem? |

DpeszepoBanue METAVIOB — 3TO OINepalds MeXaHM4ecKoi oOpaborku
METAJIJIOB pe3aHUeM, BBIMOJIHAeMas Ha (pe3epHbIX cTaHKax. OHa 3akmoda-
€TCS B TOM, YTO PEXYUIMHA WHCTPYMEHT (hpe3a coBeplIaeT BpallaTelbHOe
OBUXKEHME, a oOpabaTeiBaeMasi 3aroToBka — moctynareiabHoe. Ha dpesep-
HBIX CTaHKaX o0pabaTbIBalOT AeTalu, UMEIOIIHUE KAK IUIOCKHE, TaK U (hacoH-
HBIE TIOBEPXHOCTH.

LIxonbHBIE MACTEPCKHE OCHAIIAITCS 20PU30HMAABHO -(pe3epHbIMU
cmaukamu muna HI'®- 1101114 (H — HacTonbHbIHN, [ — TOPU30HTAJILHBIHA,
@D — bpesepusblii, 110 — HauboabLUIMK AUAMETP MPUMEHSEMBIX HAa CTaHKE
dpes (MMm), [Il — mMIMUPOKOYHUBEpPCAIbHBIN, 4 — 4YeTBEPTAasA MOIEIb)
(puc. 3.1). PaccMoTpuM ero yCcTpoicTBO.
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Puc. 3. 1. OcHOBHEIE Y3JIbI M OpraHbl YIIPaBJIeHUS TOPU30OHTAIbHO-(pe3epHOro
cranka HI'®-1101114: 7 — cranuHa (cToiika) ¢ KOpoOKOii cKopocTeii;

2 — MaXOoBUUYOK BEPTUKAIBHOH MoAauu; 3 — MaXOBHUOK MPOIOJBHOM MOgauu;
4, 5 — pPYKOATKH MEepeKTIYeHHUA YaCcTOT BpallleHUsl IUMHHIeN ; 6 — CBETUIBHUK
MECTHOTO OCBEIIEHUs, 7 — DKPaH 3alIuTHBIN; & — X000T ¢ cephroii;

9 — MIMUHAETL C onpaBkoi; /() — TUCKU MallluHHLIe; /] — CTOM ¢ cana3kaMu;
12 — MaxoBHYOK ToMnepeuHoi nonayu; /.3 — KoHCOIb, /4 — OCHOBaHHUE

OcHoBaHue ABIsieTcs GyHIAMEHTOM CTaHKA M CIYKUT OMOPOii 1/1sl crma-
HuHb! (CTOMKM) U KoHcoau. Ha ctaHMHe MOHTUPYIOTCSI OCHOBHBIE YACTH U
MexaHu3Mbl cTaHka. CraHMHa pasgeneHa Ha JBa oOTceka. B Bepx-
HEM CMOHTHPOBAaHA KopobKka cKopocmeli, B HUXHEM — 34eKmpodsuea-
meaw. [lepenHas 4yacThb CTAaHUHBI TIPeACTaBIsgeT co0OM BepTUKAIbHBIE Ha-
MNpaBJSIONIUE, T0 KOTOPBIM IMepeMelllacTCsl KOHCO/Ib, BEPXHS S YacThb — Io-
PU30HTAIbHBLIE HAMpaB/SIIOLIMEe, CayxXalllie s MepeMelleHus xoboma
C cepbeoll.

Kopobka ckopocTeii cTaHKa coo0l111aeT iaBHOe BpallaTelbHOe JBHXKe-
HUE WnUHOeAr0 ¢ onpaekoil U 3aKperuiéHHoi Ha Heit dpese. Kopobka cko-
pocTeil obecrieurMBaeT peryJMpoBaHMe YacTOThl BpallleH us nuMHaens ot 125
1o 1250 06./MmuH. X060T ¢ cepbroit CIyKUT /11 TIOAAEPXKKU MEPEAHEro KOH-

%,
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11a onpaBKH. X0O0T MOXKHO BPYUYHYIO MEPpeMelllaTh M0 BEPXHUM HaIIpaBIIsiio-
IIMM CTAHUWHBI U 3aKpeIUIATh B TpeOyeMoMm mnonoxeHuu. Cepbry MOXHO Me-
peMelIaTh M0 HANPaBIsIOIIMM X000Ta U TaAKXKe 3aKPeIUIsiTh B HY>KHOM IMOJI0-
XEeHHUH, 4YTO obecrneunBaeT XECTKOCTh YCTAHOBKM onpaBku ¢ ¢pesoit. OnuH
KOHEll OMNpaBKK 3aKpPeruIsieTcsl B KOHYCHOM OTBEPCTHM IINMHIENS, a Ipyrou
OnupaeTcs Ha NOALIMITHUK cepbrd. KoHconb ABnsgeTcd 6a30BBIM y3JI0M Me-
XaHHU3Ma MoAay U CIYKUT OMopou mis cmoaa. Ha KoHCOTH ¢CMOHTHUPOBAHBI
MeXaHM3MBbl, TTO3BOJISIOIME CTOJY MEepeMellaTbCsl B BePTUKAJIbHOM, MOIe-
peYHOM M MpoHoJbHOM HampasieHusX. CTon ¢ cajnaskaMu TpeaHa3HayeH
N7l YCTAHOBKM M 3aKpervieHusi oobpabaTbiBaeMbIX 3arOTOBOK B MallIMHHBIX
THUCKax WK 0e3 HUX.

I1pu pabore Ha ropu30OHTAILHO-(pe3epHOM CTaHKE MMPUMEHSIIOTCS pas3-
JMYHbIE HHCTPYMEHTHI M rpucnocobieHrs. OCHOBHBIM PEXYILAM HMHCTPY-
MeHTOM IS paboThl Ha (pe3epHbIX cTaHKax sBiasercs ¢pesa. Opeza —
MHOTOJE3BUMHBIM MHCTpyMeHT. Kaxabeiii 3y0 ¢dpesbl npeacraBisieT coboi
pesell, CHAMAIOLIMI CTPYXKKY ¢ 3aroroBkd. B pabore ogHOBpeMeHHO y4a-
CTBYIOT OAMH WM HECKOJIbKO 3yObE€B, OCTA/JIbHbIC B 3TO BpeMsl MMEIOT BO3-
MOXHOCTb HEMHOTO oxJaauTthes. [Ipolecc pesanus npu dppes3epoBaHUM OT-
JUYAETCS OT MPOILEcca TOYEHUS U CBEPJIEHUSI UMEHHO TEM, 4TO 3y0bs (hpessl
paboTarT nepruoauYecKHd. DTO MOBLILIAET U3HOCOCTOMKOCTh MHCTPYMEHTA,
o0ecrnevyMBaeT BbICOKYIO ITPOU3BOJUTEILHOCTh 0OpabOTKHU.

Kaxnpiii 3y6 ¢hpessr (puc. 3.2) umeer (GopMy KIHMHA U COCTOMT M3 Clie-
OYIOIIMX IEMEHTOB: MEepeIHed MOBepXHOCTH [/, MO KOTOPOM CXOAUT CTPYXKKaA,
3a0Hel IMOBEPXHOCTH 3 U PEXYILEH KPOM-
Ku 4. [Insg oTBoma CTPYXKKH CIYKUT Ka-
HaBKa 2.

®pesbl ObIBAIOT pPa3sHbBIX KOHCTPYK-
uui. [IpyuMeHeHMe TOro MM UHOTO THU-
na dpes3nl (puc. 3.3) zaBucUT oT dop-
MBI OOpabaTbiBaeMOM TMOBEPXHOCTH 3a-
FOTOBKH.

s u3rotoBiaeHUs (hpe3 UCTIONb3YIOT
MHCTPYMEHTA/IbHBIE M OBICTPOpPEXKYIIUE
CTaIM, a TaKXe MeTalJoKepaMHU4ecKue
TBEPABIE CILIABHI.

®pes3a 3akperuisieTcss Ha OIpaBKe
MEXIYy HacagHbIMM KOJbLAMH C IIOMO-

Puc. 3.2. BnemenTsl 3yba dpesbl:
1 — nepenHsisi NOBEPXHOCTh;
2 — KaHaBKa; 3 — 3a/nHss
MOBEPXHOCTh; 4 — pexkyIias
mpblo raiku (puc. 3.4). OnpaBka UMeeT KpOMKa
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Puc. 3.3. OcHOBHEIE TUIEI dpe3: @ — UWIMHAPHYECKAas;
6 — NUCKOBasl TPEXCTOPOHHSS;, 8 — /1A T-00pa3HBIX HINMOHOYHBIX 1a30B;
2 — KOHI1IeBasi; d — (hacoHHAs BHIMYKIAs; € — NMPU3MATHYECKAS HACAIHAS,
Jc — MMACKOBast IPOpe3Hasi U OTpesHast

Puc. 3.4. 3akpenneHue HMTUHAPpUYECKO#H ()pe3sl HA onpaBke: / — ornpaBKa;
2 — XBOCTOBHMK; 3 — mieiika; 4 — HacaaHble KOJIblia; 5 — cephra;
6 — nunuHApuyeckas dpesa; 7 — raiika

KOHMYECKMI XBOCTOBMK, O1arogapsi KOTOpOMY OHa BCTaB/ISETCS B KOHHUYE-
CKOE THE3[0 LITMUHIAEIS U KPENMUTCH C MPOTUBOIIOJI0XHONH CTOPOHBI CIIELM-
aTbHBIM 3aTSDKHBIM BUHTOM — WioMRoA0M. [Ipyroil KOHell OrpaBKu Moaaep-
JKMBAETCS CEPbIOM.
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[Mpuxsar

JaroTtoBKa

&

Puc. 3.5. CriocoObl 3aKperieHus 3aroTOBOK Ha (hpe3epHOM CTaHKe:
a — KpelUleHHe IPpUXBAaTaMu; 6 — KpeIlIeHUe IPUXBATOM;
€ — CTyIeHYaThle MOICTABKU; ¢ — YHUBEPCAIbHBIH NPUXBAT;
0d — KpeIieHue KOpbhITooOpa3HbIM MPUXBATOM 0e3 MoACTaBKY;
e — KpeIuleHUe B MAaIlIMHHBIX TUCKAX; H¢ — KPEIUIEeH!UEe B MAIIIMHHBIX TUCKAX
C MIPUMEHEHUEM CIIEHHATBHBIX ChEMOYHBIX I'YOOK

Oo6pabateiBaeMasi Ha ¢hpe3epHOM CTaHKE 3aroTOBKa JOKHA ObITh Ha-
OEXKHO 3aKperieHa Ha CTOJIE C MOMOILbIO Pa3IUYHbIX IMTPUCITIOCODIEH U, KO-
TOpbie (PUKCUPYIOTCH KPeTEXHBIMU bonTtaMu (puc. 3.5).

CoBpeMeHHBII YpPOBEHb Pa3BUTHS CTAHKOCTPOECHHUS XapaKTepU3yeTcs
BBHICOKOM CTeIeHbl0 aBTOMATHU3allMH TPOU3BOACTBEHHBIX mpoleccoB. Ha
[IPOMBILLJIEHHBIX MPEANPUATUAX CTpaHbl BCE OOJIbIlIE NPUMEHSIOTCHA CO-
BpPE€MEHHbIE TOPU3OHTAJIbHBIE U BEPTH-
KaJlbHble (hpe3epHbIC CTAHKU C HUCA08bIM
npoepammubim  ynpaesenuem  (UITY)
(puc. 3.6). JaHHBIIH CTaHOK OTHOCHUTCH K
KJ1acCy YHMBEPCAIbHbIX, TAK KaK MMO3BOJIS -
eT obpabaTbiBaTh 3aroTOBKU (hpe3amMu, 3a-
KpPEIJIEHHBIMU TOPU3OHTAIbHO, a TakKXe
OUCKOBBIMHM (hbpe3aMu, 3aKpEIrJIEHHbIMU Ha
onpaBke. [Ipu mpousBoACTBEHHOM HEeOO-
XOAUMMOCTHU [JIsi paclIMpeHUus] TEXHOJIOTH-
YECKMX BO3MOXHOCTEM CTaHKa yCTaHAB/IH-
BaeTcs [IOMOJHUTE/]bHO BepTUKaAIbHASA

Puc. 3.6. TopuzoHTaIBEHO-
(pesepHasi ronoBKa. ¢dpesepHsbIii craHok ¢ YITV
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®dpeszepHO-rpaBUPOBaATIbHBII  CTAHOK
RJ 6090 oGopynoBaH MOIIHBIM IIMUHIE-
JIeM M IpeaHasHa4YeH [UIAd pe3Ku, CBepJe-
HUsSA, Gpe3epOBKHU, PABUPOBKU U 1ILIU-
(hoBKM pa3IMYHBIX MATEPUAJIOB, TAKUX KaK
MeTa/Uibl (Meob, aJIIOMMHUI), OIpeBecUHA,
[LUIACTUK U MHOTroe apyroe (puc. 3.7).
Puc. 3.7. ®pesepHo- Cranku ¢ YIIY no 3amaHHO# mpo-
IPaBUPOBATBHBIA CTAHOK rpaMMe aBTOMATUYECKU BBITTOJHSIOT HYX-
HYIO IIOCJIEOBATEIbHOCTh TEXHOIOIrHuYe-
ckux orepanuii. OOCIyXMBaOT TaKUe CTAHKH CIIeLIMaTUCTEl — OIepaTopkl
CTAHKOB C YMCJIOBBIM IPOrpaMMHBIM VIIPaBIEHUEM.

 MpakTnyeckas pabota Ne 1
— «O3HaKoMneHune C yCcTpoOuCTBOM
ropu3oHTanbHO-(pe3epHOro craHka»

Ileav pabomsbi: 03HAKOMUTBCA C YCTPOMCTBOM TOPHU30HTANbHO-(pe3ep-
HOTO CTAaHKA U OCHOBHBIMM MapaMeTpaMH mepeMelleHus ppe3epHoro croiaa
CTaHKa.

Obopydosanue u mamepuanbi: TOPUOHTATLHO-(PPE3EPHBIH CTAHOK
HI'®-1101114, cnecapHast THHEHKA.

Tlopsadoxk evinoanenus pabom

1. OcMOTpUTE rOPU3OHTANBHO-(PEe3ePHBIH CTAHOK. ¥YCTAHOBUTE pblYaru
yIipaBieHUS B HEUTPaIbHOE MOJ0XKEHHUE.

2. OnpenenuTe ¢ MOMOIIBIO TMHEMKHA OCHOBHBIE MAapaMeTphl MepeMellie-
HUS CTOJIA:

— BBICOTY MMOABLEMA U OIYCKAaHUSA CTOJa (110 BEPTUKAIM, MM);
— InepeMellieHUe CToJIa BIeBO U BIIPABO (IPOIOJIbHOE, MM);
— TMepeMEIIEHHE CTOJIA BIEBO WK BIIPAaBO 32 OOUH 000POT PYKOSITKH (MM).

3. OnpenenuTe MaKCMMaJIbHOE PACCTOSHUE OT OCH IIMWHIENS 0 CToJa

(MM).

lione3Has MHpOopMaLnA
| :

*  OcHo@Hble XapaKkmepucmuKu u pasmepsl 20pU30HMaabHo-gpe3epHozo
cmanxa HI'o-110114:

— pabouas nogepxHocms cmoaa: oruna — 400 mm, wupuna — 100 mm;

— HnepemeuieHue cmoaaa: npodoavHoe — 250 mm, nonepeunoe — 85 mm,
gepmukaabroe — 170 mm;



— nodaua cmoAaa — py4Has;

— nepemeuwienue Ha 00Ho deaenue aumba: npodoavHoe — 0,05 mm, no-
nepeunoe — 0,05 mm, eepmuxanvroe — 0,25 mm;

— nepemeuwerue Ha 00uH obopom aumba: npodoavHoe — 4 Mm, Honepe4 -
Hoe — 4 Mmm, sepmurkanvroe — 2 MM;

— paccmosHue om ocu wnurndeas 0o cmoaa 30—200 mm;

—  Koau4ecmeo cmyneHell ckopocmel winunoens — 6;

— yagcmoma epauienus wnundena 125— 1250 06./mum;

—  Hauboavwiuil ouamemp ppezvt — 110 mm;

—  MowHOCMb 3aeKkmpuyeckozo deuzamensn 0,55—0,75 kBm;

— eabapummble pazmepsbt cmanka: 685 x 640 x 925 mm;

— Mmacca cmanka 240 ke.

OCHOBHbIE NMOHATUA U TEPMMUHDI:

pesepHsit cTaHOK, dpe3epoBaHHe METALIOB, dpesa, dAeMeHThl 3yDa
¢dpesbl, KpenéxHbie NPUCIOCODIeHHS, KPEeIUIEHUEe MpUXBaTaMu, Kper-
JICHWE B MallIMHHBIX TUCKAX.

BOHpOCbI M 3aflaHN A

1. KakoBo HasHayeHWe ropuv3oHTanbHoO-pesepHoro craHka? HaszoBuTe ero
OCHOBHBbIe YacTu. 2. Yem oTnmnyaeTca npouecc ppesepoBaHMs OT NPOLECCOB ToYe-
HUa U ceepneHua? 3. C NOMOLWBIO KakKUX NMpUcnocobneHnn n yCcTponucTe MOXHO
3aKpenuTb LMNUHApUYeckyto ppesy Ha onpaske?

C nomoubio MHpopMaumn, nonyyeHHon m3 MHTepHeTa, NnpoBeguTe aHanus
COBpemMeHHbIX ppe3epHbiX cTaHkoB ¢ YIY, oxapakTepu3ynTte paboTy onepatopos
CTAHKOB C YWCNOBbLIM NPOrpaMMHbIM yrpaBneHnem.

§ 9. Opranuzauus padbodyero Mecra.
OCHOBHBIE TEXHOTOTHYECKHE
(pesepHble orepalinu

AR o U e A R N ARt T Y Oy e a
| Yto MoXeT MOBNUATHL Ha KAaYeCTBO M3Aenus npu pabore Ha dpesep- |
| HOM cTaHke? !
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CradaH C

Pabouee mecTo mis dpesepHbIX paboT 0bopyayercs UHCTPYMEHTATLHOM
TYMOOYKOM WM CTe/UIaXKaMH, JIepeBAHHON POCTOBOMH IMOJCTABKOM, PEXYILIU-
MU, KOHTPOJIbHO-U3MEPUTETLHEIMU U BCIIOMOTATETbHBIMU UHCTPYMEHTAMM,
OCHACTKOM U MPUCIOCOOIEHUSIMM, CPEACTBAMM YXO/a 32 CTAHKOM.

Pabouee MecTo 10/KHO 00ecneyuBaTh MOJHYIO Oe30macHOCTL paboraro-
L[ero, 9KOHOMHOE MCIIO/Ib30BaAHUE MPOU3BOACTBEHHOM ILIOLIAAM, BPEMEHU
W YCUJIUM, COXPAaHHOCTh 000pPYI0OBAHUSI, UHCTPYMEHTA U OCHACTKM, 4 TAKXKE
COOTBETCTBOBATh HAYYHOU OpraHM3alliy Tpy/aa.

VpapiasioT ropu3oOHTAIBHO-(hpe3epHbIM CTAHKOM C IMOMOILbBIO pas-
JTUYHBIX PYKOSITOK, MAXOBUKOB, KHOIMOK W JAPYTUX 3JIEMEHTOB yIpaBIeHUS
(puc. 3.1). JIna kauecTtBeHHOM paboThl Ha (hpe3epHOM CTAHKE OYeHb BAXKHO,
4yTOOBI €ro CTOJ MepeMeliancs B Mpoa0JIbHOM, IMTOMepevyHOM U BEPTUKAILHOM
HaIpaB/IeHUSIX. DTO MO3BOJISAET YCTAHABIMBATD 3aKPEIUIEHHYIO HAa HEM 3aro-
TOBKY B OMpeaenéHHOM TMOJTOXEHUH MO OTHOLIEHUIO K (dpese. [lns nepeme-
LIIEHUSI CTOJIa BO BCEX HAIIpaBICHUSAX MMEKOTCS ClieluaibHble MaxOBUYKH,
CHaOXEHHBIEe TMMOaMM, KOTOPHIE 10 YCTPOMCTBY aHAJIOTMYHbI TUMOY more-
PEYHOM MoJa4yu CyIropTa TOKapHO-BUHTOPE3HOIO CTaHKA.

[Mpaeuna besonacHow paboThbl
Ha ropu3oHTaNbHO-ppPEe3epPHOM CTaHKe

(Boinucka u3 uhcmpykyuu no oxpaie mpyoa npu pabome Ha gpesep-
Hom cmanke HOT-030-98)

Ao Ha4ana pabore!

1. Hanensre pabouyio omexnay (xaiat U Oeper), 3aCTETHUTE DyKaBa.
[MoaroToBbTe 3aLIUTHBIE OYKH.

2. YcTaHOBUTE POCTOBYIO MOACTABKY, 3aKpeniime 3a20mosKy U ¢gpesy.
[MoaroroBsre pabouee MeCTO, MHCTPYMEHThI U ITPUCITIOCODIeHUS.

3. I[TocTaBbTe B HEHTpAJIbHOE MOJIOXECHHE PYKOATKHM, OTBeOUTe (dpe3y
OT 3aroTOBKHM. BKTIOYMTE CTAaHOK U MPOBEPLTE €ro padoTy Ha XOJI0CTOM
Xomy.

4. HaneHbTe 3alIMTHBIC OUKH M ONYCTUTE 3alIMTHBIM 9KpaH.

Bo Bpems paborel

5. T11aBHO MOABEIMTE 3arOTOBKY K PEXYIIEMY HHCTPYMEHTY.

6. Bo usbexxaHue TpaBM 3anpeniaeTcs:

— u3MepsTh 00paboTaHHYIO 3aroTOBKY, YOMpaTh CTPYXKKY CO CTAHKA,
CMa3bIBaTh WM YUCTUTh CTAHOK, HE BBIK/IIOYUB €I0;

— OTXOOUTH OT CTAHKA, HE BBIKTIOYHB €TI0,
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— mepenaBaTb M NPUHHUMAThL MPEOMEThl Yepe3 Bpallalolluecs 4YacTH
CTaHKa;

— BBIMOJHATL padboTy 63 3a1IMTHOro 3KpaHa WIH 3alllMTHBIX O4KOB;

— o0010KaYMBaThLCS Ha CTAHOK,

— KJIacThb Ha CTOJI CTAHKA MHCTPYMEHTHI, 3arOTOBKH;

— cOyBaTbhb WIHM CMETaTh CTPYKKY PYKOM — [JIs1 9TOro CJIEOyeT MoJIb30-
BaTbCA CreLMalbHbIMM KPIOUKAMHK WK IIETKOM-CMETKOM.

7. O60 Bcex HEUCIIPABHOCTAX B paboTe cTaHKa HeMeIJIeHHO coobLanTe
YUHUTEIIO.

Mo okoHYaHun paboTsi

8. OTBenuTe 3aroToBKY OT (Dpe3bl M BLIKIIOUMTE CTAHOK.

9. CHMMMTE 3aroTOBKY, IPUBEIUTE B MOPSA0K CTAaHOK, paboyee MecTo,
HHCTPYMEHTHI, TpucnocobiaeHus. OTxonbpl ybepure B ChelMalbHBIE
SAITAKH.

10. Cnaiite netaib, MHCTPYMEHTHI, pabouee MecTo yuurtemo. [IpuBenure
B TIOPSIAOK ONEXAY, THIATEIbHO BBIMOMTE PYKH.

B mpouecce dpesepoBaHusa dpesa
COBeplIaeT BpallaTe/IbHOE IBUXKEHUE pe-
3aHUS — 21a6Hoe deudiceHue, a 3ar0TOB-
Ka — TMOCTYyMNaTeJbHOE ABUXEHHUE, Tep-
MEHAUKYISPHOE OCHU BpalleHUs] UHCTPY-
MEHTa, — d8UMNCceHUEe nodavl.

®pesepoBaHue IOBepxHocTel hpe-
30 MOXET MPOU3BOAUTHCS MPU IBUXKE-
HMM CTOJa CTaHKa C 3aKpeIUieHHOM obpa-
OaTbIiBacMOI 3aroTOBKOM HaBCTpe4dy Ha-
MpaBIeHUIO BpallleHUsT MHCTpyMeHTa. Takoe ¢pe3epoBaHUe Ha3bIBaeTCs
BeTpeuHbiM (puc. 3.8, a). Eciu aBuKeHMe 3aroTOBKM COBIIAJAeT ¢ Harpas-
JeHueM BpailleHusi ¢dpesbl, 3T0 ¢dpe3epoBaHUe HA3LIBAETCS MOMYTHBIM
(puc. 3.8, 6).

K ocHoBHbIM (hpe3epHbIM oOnepamusM, BBITIOTHSEMBIM Ha TOPU3OH-
TajlbHO-(PE3epPHOM CTAHKE, OTHOCST:

— ((pesepoBaHMe ILUIOCKUX MOBEPXHOCTEM;

— (pesepoBaHKe YCTYIIOB, CKOCOB, ITa30B U KAHABOK;
— OTpe3aHMe 3aroTOBOK;

— (dpesepoBanue (aCOHHBIX MOBEPXHOCTEM.

Puc. 3.85. Bunsl dbpesepoBaHus:
a — BCTpe4yHoe; 6 — IOMYyTHOe
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NocnepoeartensHoOCTs (hpe3epoBaHMA

1. @pezeposanue naockoii noeepxnocmu (puc. 3.9) ocylecTBISAIOT LIU-
IuHApUYeckoil (dpesoii. EE€ 3akperuisfioT Ha cepeauHe OINpPaBKU WU
OMXke K craHuHe cTaHkKa. s 3akperuieHMs 3arOTOBKM MCIIOIB3YIOT
MawunHbie mucku. X ycTaHAaBIMBAIOT Ha CTOJIE CTAHKA TakK, YTOOLI
ryOKM ObLIU MEepHeHIUKYISIPHbI OCH ONPaBKH.

2. [IpaBUNIBHOCTh YCTAHOBKH TMPOBEPSIOT C IMOMOIIBID CAeCapHO2o
VeoAbHUKA.

3. 3aroToBKy pasMevaloT WU 3aKpeluisiioT B MAalIMHHBIX THCKaX C TTOMO-
1IbIO MOAKIAA0K COOTBETCTBYIONIEH TOMIIMHBL. 3aTeM, MOML3YSCh Maxo-
BUYKAMM IMPOAOJbHOM, ITONepeYHOM M BepTUKAJIbHOM MoJay croja, rnoi-
BogAaT e€ non (pesy. HacTpanBaloT cTaHOK Ha HEOOXOMMMYIO CKOPOCTh
pe3aHus (¢ noMouiblo y4umess) U BKIIOYAIOT 3JIEKTpoaBUraTenb. Bpa-
11asi MaXOBUKHM MEPEMEILECHUs] CTOMa, OCTOPOXHO MOABOMSAT 3aroTOBKY

Puc. 3.9 TlocnenopaTenbHOCTE (hpe3epoBaHMs IUTOCKHX TMTOBEPXHOCTENH:
a — MpoBepKa NPaBUJIbBHOCTH YCTAHOBKM MAIIMHHBIX TUCKOB MePIEHIUKYIISIPHO
ocu onpaBkH ( / — ornpaBka; 2 — TUCKH; I — clieCapHBIA YTOJIBHUK);

6 — npoBepKa NPaBUWIBHOCTU YCTAHOBKY MAIIMHHBIX TUCKOB MapalielbHO OCH
ornpaBku ( I — onpaBka; 2 — THCKHU); 8 — MPOBEPKA PpABHOMEPHOCTH BEIXOAA
3aroTOBKH MO OTHOIIEHUIO K (hpe3e neper ycTaHOBKOI ryOuHE! (hpe3epoBaHUs
IITAHTEHIIUPKYJIEM C ITYOMHOMEPOM; 2 — 3aKperieHue 3aroTOBKU B TUCKAX
C IIOMOILLBIO MOAKIAN0K; d — (pe3epoBaHKe ILIOCKOH MOBEPXHOCTH 3aI0TOBKH;
€ — YCTAHOBKA BEIMYMHEI TTepeMEIeHUs] CToMA Mo TMMOY BEPTUKAIBHOMN Moaa4u
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JOJIbHOM mogayvei crosa us-noa dpesbl B CTOPOHY, MTPOTHUBOMOIOKHYIO
paboueil nmogayve, U MOAHMMAIOT CTOJ HAa HEOOXOAMMYIO INIyOUHY pe3a-
HUsl. BenmuuHy nepeMenieHus CToJia ONpENeisioT Ho AuMby eepmu-
KaabHOU nodavu.

4. lanee, 3aKpelnUB KOHCOJIb HA HaIpaB/IAKOIIUX CTOMKH CTONOPHOM
PYKOSITKOM, TJIAaBHBIM BpallleHMeM MaXOBMKAa MPOA0JILHOM MOJa4Yy Mo/I-
BOJAST 3aroTOBKY K (hpe3e U HauuMHaloT (ppesepoBaHue. Ha npennpusaru-
sIX 9Ty paboTy BBITIONHSET hpe3eposuiux.

I1pu dpesepoBaHUU ycmynos, ckocoe, HA308 U KAHABOK 3aroTOBKA
OO/KHA ObITh TOYHO YCTAHOB/IEHA HE TOJIbKO B BEPTUKAJIbHOM, HO U B TOPU-
30HTAILHOM MojioXeHuu. B nporuBHOM ciydae dpesepoBaHue MPUBENET
K 6paky. Eciiu 3aroToBKy 3aKperuisgioT B MallIMHHbBIX THCKAX, TO UX TAKXKE He-
00X0OMMO TOYHO YCTAHOBUTH Ha CTOJIE.

®pesepoBaHUE HPAMOY2O0AbHBIX YCIMYH0E BHITIONHAIOT HUTUHAPUYECKOM
1 muckoBoi dpeszamu (puc. 3.10). [Ipuémbl paboThl aHATOTMYHBI TIPUEMAM,
HCIOJIb3YEMbIM MpU hpe3epoBaHU U INTOCKUX MOBepXHocTei. [1aBHOE — Tou-
HO 3aKpeNnUThb 3arOTOBKY IO OTHOILIEHUIO K (hpese. YHToObl yOenurscs, YTo 3TO
YCJIOBUE BBIMMOIHEHO, BHAyalle CHUMAIOT MPOOHYI0 CTPYXKKY: OHA AOMXHA
MMEeTh OAMHAKOBYIO TOMIIMHY To Bceit anmuHe yeryna. [locne satoro dpesepy-
10T YCTYTI Ha MOMHYIO YOMHY 32 OAMH WU HECKOIBKO IMPOXOI0B.

Hnsa dpesepoBaHUs ckocoe UCIONbL3YIOT yriosyio cpesy (puc. 3.11, a).
3aroToBKY MpU 3TOM KPEMST TaK Xe, Kak U npu (hpeszepoBaHHUHU YCTYIIOB.

dpeszepoBaHUue Ha@306 BHITIOMHAIOT IUCKOBOM (dhpe3oit Mo Bcel mMIUpuHe
na3a (puc. 3.11, 6).

Puc. 3. 10. ®pesepoBaHue yCTYIIOB IUCKOBOI (@) U NWIHHAPUYECKO# (6) dpe3oit
U KOHTPOJIb BRITTOJTHEHUSI OMepaluK IITAHTeHIIMPKYIeM
¢ ybuHoMepoM (8)
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Puc. 3.11. ®pesepHbie onepaiun: a — pe3epoBaHUE CKOCOB;
6 — (pe3epoBaHue 11a30B; 8 — OTpe3aHKE AeTalIH;
2 — (hpesepoBaHue hacOHHOM MOBEPXHOCTH

JU1s1 oTpe3aHus OeTalu MPUMEHSIOT OTpe3Hyo dpesy (puc. 3.11, ). Ilpu-
€MbI paboThI MPH OTPE3aHUM aHAJTOTHMYHEI MpUéMaM dpe3epoBaHUs Ma30B.

[Ipu dpesepoBanuu gaconnbix noeepxHocmel UCNONb3YIOT (hacoH-
Hble (bpe3sl 1K HabopsI (hpe3 Ha LMIMHIpUYECKOM onpaBke (puc. 3.11, 2).

i MpakTnyeckan padbota Ne 2
—«lMoarotoBKa (hpesepHOro cTaHka
K paboTte n ynpaesneHne nm»

Ileav pabombi: IOATOTOBUTE (DPE3ePHBII CTAHOK K pabdoTe U HAYUYUTHCA
YIPaBISITh CTAHKOM.

Obopydosanue u_mamepuansi: TOPU3OHTANBHO-(GPE3ePHBII CTaHOK
HI'®-1101114, ¢dhpessl, 3aroroBKM, MallMHHBIE TUCKH, YIIOPHI, OIpPaBKH,
ClECApHBINA YINONbHUK, HITAHNEHUMPKYJIb C INyOMHOMEPOM, 3all[UTHBIE
OYKH.

Ilopadok ebinoanenus pabomol

1. TloarotoBbTe paboyee MecTO, MHCTPYMEHTBI, MPUCIIOCOBIEHUS, OC-
HaCTKY, 3arOTOBKHU K paboTe.

2. Ilon pykoBOACTBOM YYUTENSA MOATOTOBLTE (Dpe3epHBId CTAHOK K pa-
6ote. YCTaHOBUTE pblYaru YIpaBjC€HUsS B HEUTpalibHOE IIOJIOKEHUE, He
BK/IO4Yass cTaHoOK. [lBa-Tpu pa3a BbIMIOJHUTE [POAOJbHOE, ITONEpeuHOoe
1 BEPTUKAJbHOE IepeMelleH s cTojla. BKiouuTe CTaHOK U IpoBepbTe pabo-
TY Ha XOJIOCTOM XOfy.

3. VeraHoBUTEe LMIIMHAPUYECKYIO (pe3y M MalIMHHBIE TUCKU IMEPIIEH-
OUKYJISIPHO WM Mapasuie/ibHO ocH ollpaBkKu. [IpoBepbTe NpaBUIbHOCTD M Ha-
OEXHOCTb YCTAHOBKHM.

4. INoa KOHTPOJIEM YYMTENsl pasMeThTe 3arOTOBKY U YCTAHOBUTE B Ma-
IUHHBIE TUCKU. OTBEeOUTE 3aroTOBKY OT (hpe3bl U MPOBEPLTE CTAHOK Ha XO-
JIOCTOM XOfy.
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5. CHMUMHTE 3aroTOBKY, IWIHHAPHYCCKYIO (bpe3y M MANTMHHBIC THCKH.
YoepuTe BCKO OCHACTKY M MHCTPYMCHTBEL B HHCTPYMECHTLIBHYIO TYMOOYKY.
IIpuseanTe B MOPAAOK CTAHOK H pabodee MECTO.

rnpaKTW-IECI(aFI paboTta N¢ 3
-«TexHonornn ppesepoBaHUA Ha CTaHKe
NNocKMX NOBEPXHOCTeN»?
Ieay pabomut: ocBOUTE MPUEMBL DPE3¢POBAHUS TUTOCKOH MOBEPXHOCTH

3aroTOBKH.

Obopydoeanue u_mamepudisl: TOPH3OHTAIBHO-(PPEICPHBIN CTaHOK
HI'®-1101114, immuaapugeckad pesa, aaroroska 60 x 50 x 25 MM, ManmH-
HBIE THCKH, DOAKNAAKN, OTIPABKA, CACCAPHBIA YTONLHUK, NITAHTEHIIMPKY/Ib
C DHYOHMHOMEDPOM, 3AIIHTHBIE OYKH.

Iopadox svinosnenun pabomot

1. Bomomaute yueGHOE (pesepoBaHHe TUTOCKOM MOBEPXHOCTH 3aro-
TOBKH (puc. 3.9).

2. BeixmounTe ctaHok. OTBeauTe (bpesy M CHUMMTE 3aroToBKY. LIpoBeph-
TE TOYHOCTh 0O6PAGOTKH M KayecTBO (hpe3ePOBAHHOM MOBEPXHOCTH.

3. IIpuBenuTe B NOpIA0K hpe3epHLIL CTAHOK M pabodee MECTO.

B MNpakTnveckan paboTa Ne 4
—«/3roToBneHne NpAMoyronbHON 3aroTOBKM N0 YepTexy»
Henv pabomor: ocBOMTD NpUEMBL (DpE3EPOBAHUA NPAMOYTONBHOM 3a-

TOTOBKU {ONPAaBKM) UIsi THOKM KOPOGOYEK M3 TOHKOMMUCTOBBIX METZIUIOB
(puc. 3.12).

Obopydosanue u mamepudnbi. TOPH3OHTANBHO-(PE3EPHBIA CTAHOK
HI'®-1101114, ipumuHapuyeckas dhpesa, 3aroroska 60 x 50 x 25 MM, MAITHH-
HBIE THCKH, NMOMKAANKH, ONPABKA, CASCAPHRIA YTONMPHUK, IITAHTEHIIMPKY D
¢ DIyGMHOMEPOM, YEPTHIKA, HATHUTLHHKH, NUIMGOBATEHAS HIKYPKA CPE/-
Heli 36PHUCTOCTH, 3AIIUTHBIE OYKH, CJICCAPHEII BEPCTAK.

Hopadok svinoanenun pabomot

1. Tloarorossre pabouee MECTO, MHCTPYMEHTHI, NMPUCIOCOGIEHMS, OC-
HACTKY K paboTte. CHUMMTE 3aVCEHIIBI ¢ 3ar0TOBKH!

2. INoaroroebTe (bpe3cpHENi CTAHOK K paboTe. YCTAHOBHTE PHIYATH YII-
PABICHHS B HEHTPAILHOE IOTOXKEHUE. BTIOUHTE CTAHOK M MIPOBEpLTE pabo-
TY CTAHKA Ha XOIOCTOM XOLY.

3. VcraHOBATE WMIHHAPUYESCKYIO (pe3y M MAIIWHHLIC TUCKU NEPOCH-
JMKYISIPHO WM NAPADICIBHO OCH ONpaBKu. [IpoBepyTe NpaBwibHOCTD U Ha-

JAEXKHOCTh YCTAHOBKH.

CxadaH C materialt d0. tlda.ws

M |



CradaH ¢ material100.tlda.ws

a

Puc. 3. 12. TIpsamoyronsHas onpaka (a); Kopobouka st caMmope3oB (6);
KopobOouka 11t rBo3aeit (6)

4. Pa3meTtsre 0a30BBbIif VIO 3arOTOBKHU (OT KOTOPOro OyaeTe BeCTH pas-
METKY) M YCTAHOBUTE 3arOTOBKY B MalllMHHbIe TUCKH. OTBEOAUTE 3arOTOBKY
oT (bpe3sl 4 MpOoBepbTe pabOTy CTAHKA Ha XOJIOCTOM XOIY.

5. BoeinonHure dpesepoBanue 6azoBoro yriaa. CHUMHTE 3arOTOBKY U 00-
paboTaiiTe 3ayceHIIbl HAMUJIbHHUKOM.

6. BeimonHuTe pa3MeTKy 3aroToBKM B COOTBETCTBMHM C UYepTEXoM
(puc. 3.13). YcTtaHOBUTE 3aroTOBKY B MallMHHBIe TUCKU. [IpoBepbTe mpa-
BUIBHOCTb U HAAEXHOCTb YcTaHOBKU. OTdpesepyiTe 3aroToBKY B pa3Mep.

1x45°

520

452

flpum. @acky Tx 45° Benoanums Ha Brex pedpax
5517 3520#?05;(&; b CABCAOHBIX MUCKAX HanudsHUKaGMu
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Yepmua | Lbemwob K | 20711
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Puc. 3.13. Yepréx 3aroTroBKH (ONpaBKH)
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7. CHumuTte 3arotoBKy. ObpaboTaiiTe B cnecapHbIX TUCKax dacku, 3ay-
CEHLIbI, OCTpPhIE€ YIIbI HAMWIbHUKOM. O0padoTaiiTe 3aroToBKY LINIHU(GOBAIb-
HOM LIKYPKOH.

8. CHMMHUTEe UMWIMHAPUYECKYIO (pe3y M MallMHHBbIE TUCKHU. YOepuTe
BCIO OCHACTKY U MHCTPYMEHTbI B MHCTPYMEHTaA/IbHYI0 TYMOOUKYy. [IpuBenure
B MIOPSIIOK CTAHOK U pabouee MecCTo.

OCHOBHbIE MNOHATUA U TEPMMWHDI:
MOIYTHOE M BCTpeuHoe (hpe3epoBaHue, pe3epHbie orepaliuu, ppesepo-
BaHHUE IUTIOCKUX MMOBEPXHOCTEH, MpsMOYTo/ibHas OlpaBKa.

BOI'IpOCI::I M 3aflaHN A

1. Kakue TpeboBaHMsA npenbaBnsioT K opraHusauum pabouero mecra dpe-
3epoBluKa? 2. Kakme TpeboBaHUs NpeabABnsioT K 3aKpenneHuo MallWHHbIX
TMckoB M pe3? 3. MNepeuncnute npasuna BesonacHon paboTel Ha ¢ pe3depHOM
CTaHKe.

3apgaHue

Hangmte B UHTepHeTe nHbopMauuio, rage MoXHoO nonyyunts npodeccumn gpe-
3epoBLLWKa WU ornepaTopa CTaHKOB C NPOrpaMMHbIM yripaBneHueMm.

§ 10. TexHonormueckue ornepauyu COeAUHEHMS
TOHKOJIMCTOBBIX METAJLJIOB

I HpHXOH.HﬂOCb JHU BaM MOJMb30BATHCA METATIHMYCCKHM BCOPOM, JIeH- |
| Koit? BCHOMI‘H‘[T'B KaK COeIMHEHO OCHOBAHUE 3TUX U3NE/TUM. !

L_______.______________________________.__J

B npenbiayniux Kjiaccax Ha ypokKax TEXHOJTOTMM Bbl 03HAKOMUIUCH C pas-
JUYHBIMHA BHIAMM COCAMHEHMM KOHCTPYKIIMOHHBIX MaTE€pHalioB: C IOMO-
IO TBO3MEH, KJies, IIypPyNnoB U CaMOpPE30B, C IIUIMOBBIMU COEAMHEHUSIMU
IPEeBECUHBI, COEAMHEHUSIMHU MaUKON M Ha 3aKIENKax, pe3bOOBBIMU COETUHE-
HUsAMU. YacTb 3TUX COeAUHEHUI SBISIIOTCS pa3bEMHBIMU, YaCTh HEPA3bEM-
HbIMH. CyIIECTBYIOT U APYyTHE COeIUHEHUS] KOHCTPYKIIMOHHBIX MAaTEpUAIOB.

K onHOMY U3 HEpa3bEMHBIX BUNOB COEAMHEHUS TOHKOIMCTOBBIX METall-
JIOB OTHOCHUTCH (hajiblieBOe COelUHeHHe [IBYX TOHKOJIMCTOBBIX 3arOTOBOK,
Yy KOTOPBIX MpeABapUTE/IbHO OTOTHYThIE U MPUXKAThIE APYT K APYTy KPOMKHU

Cradan ¢ material100. tilda.ws
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Puc. 3.14. TlpumeneHue dhanbleBbIX COSTUHEHMIA:
a — OBITOBBIE MPeIMeThl U3 MeTalla; 6 — KPORJS KPBIIIKA 10Ma; 6 — BOIOCTOK

00pa3yior 3aMoK. Paabyesnlil woe NMPUMEHSIOT IIPU U3TOTOBICHUH OBITO-
BBIX IIPEAMETOB: BEAEP, KOPHIT, JeeK; LI KpOBEJIbHbBIX paboT U IIPHU COOpPY-
JK€HHWU BOOOCTOKOB (puc. 3.14).
B 3aBuCcHMOCTH OT BUIOB pabOT ¢ TOHKOJIHMCTOBBIM METAIOM MPUMEHSI-
IOT CJIEAYIOLIME BUbI (Da/IbLIEBbIX LLIBOB:
MPOCTOM ONMHAPHBIN Jexauuii (puc. 3.15, a);
OOMHApPHBIN cTosuuii (puc. 3.15, 6);
NBOMHOM JTexaunii (puc. 3.15, 6);
IBOMHOM cTostunii (puc. 3.15, 2).
PaboTbl, KOoTOpBIE [IPEANonaraloT IpUMeHeHUe coeluHeHUH (halblieBbIM
[IBOM, BBIMOJHSIOT pabouyue OBYX CIELMATIbHOCTeH — caecapb-iHcecmsH-
wuK v kpogeavuuk. Mbl 6yneM opueHTUPOBAThLCS Ha OCHallleHUue pabouero
MeCTa ciaecaps-KeCTSHIIUKA.
Y106Bl BBIMOIHUTH (anbleBbIH 1IOB, MMOHAZOOATCS MPUCIOCObIeHUs
U UHCTPYMEHTBHI — PYYHBbIE U DJIEKTPOMEXaHUYECKUE.
K pyyHBIM MHCTPYMEHTAM M MPUCITOCOOIEHUSIM OTHOCSITCS
®*  uzMepumenvHble U pazmemouisvie. PylneTKa, JUHeNHKa, YrolbHUK, Ka-
paHaaill, YepTUIKA, KEPHED;

S fl S\ @

Puc. 3. 15. Bunsl dhanblieBhIX IIBOB: @ — IMPOCTOM ONMHAPHBIN JiesKa4Hid;
6 — OMUHAPHBIN CTOSY It ; 8 — NBOWHOM JIeXKauKii; ¢ — NBOWHOM cTOSYMiA
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OCHOGHble. KUSTHKU (TTPSAMOYTO/IbHBIC, KJIU-
HOBMJIHBIE), CI€CAPHBIE HOXHMUIILI [0 Me-
Ta/Uly, HAlWJIbHUKHU, CJeCapHbIe MOJIOTKH,
IJIOCKOI'YOLIBI;

ONOpPHbIe. CTAIbHbIC TUIMTBI U YTOJIbHUKMH,
HakKoBaJIbHs (puc. 3.16);

CHeylanblble. PbIYAXKHBIE HOXHMIBI,
(basiblieBBIM MOJIOTOK, CTa/IbHAs JIONATKa-
onpaBKa, MeTa/UIM4ecKUi OpycoK U dab-
1IOBKA.

CradaH ¢ material 100 tlda.ws

Pue. 3.16. HakopanbHusa

K anexTpomMexaHUYeCKMM MHCTPYMEHTAM OTHOCSTCS:

9MEKTPUYeCKUE IPeTd U HOXHULIBI;

danbuesakaToyHasa U danblieocagouHas MamuHku (puc. 3.17).

locnepgoeartensHOCTL BbINONHEHMA NPOCTOro
OONHAPHOIO NeXa4yerce wea

1. CHaTb 3ayceHlbl. Pa3MeTUTh KPOMKUM ¢ OOHOM CTOPOHbBI KaXXI0W 3a-
roroBku. IlluprHa KpoMKu moixHa ObITh paBHaA AeCATUKPATHOM TOM-
mrHe 3arotoBKku. Hanmpumep, npu TonmnuHe 3arotoBku 0,5 MM HIMpuHa
KpoMmKu oymet pasHa 5 MM (0,5 - 10 = 5 mM) mmioc 1 MM Ha paguyc 3a-

ruba kpoMku (5 MM + 1 MM = 6 MM).

2. 3aKpernuTh B clecapHbIX TUCKax omnpasky. [IpoBepuTh MPOYHOCTH 3a-
kpervieHusi. C MoMOIIbI0 KMUSHKW OTOTHYTh IO/ IPSAMbBIM YIJIOM KPOMKH
ob6eux 3aroroBok. Takoii npuém HasbIBaeTcs ombopmoskoil (puc. 3.18, a).

6

Puc. 3.17. 3nekrpoMeXxaHUIeCKUE UHCTPYMEHTHI:
a — (danblie3aKkaToyHas MallMHKA; 6 — (aiblieocanoyHas MaliMHKa
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Puc. 3.18. TlocnenoBaTeIbHOCTb TEXHOIOTMYECKUX OTIEPALIAiA MTPUH U3rOTOBJIEHUHA
[IPOCTOrO OAMHAPHOTO JIeXKAa4yero 1UiBa: @ — 0TOOPTOBKA KPOMKHU;
6 — noarotroBka anblia; € — COENMHEHUE B 3aMOK M YILUIOTHEHUE I11BA KUSTHKOM;
2 — TOJICeYKa 111Ba C MOMOIIIbIO MeTa/UTMYeCcKOoro Opycka;
d — noaceyka (anslia ¢ MoMolbo GalblloBKH

3. [ToBepHYTH 3aroTOBKY OTOTHYTOI KPOMKOI BBEPX U JIETKUMM yaapa-
MU KMSIHKHM TLJIaBHO 3arHYTh KPOMKH (puc. 3.18, 6). 3a30p MexIy KpoM-
KOM M JITMCTOM JOMXKEH OBITh paBeH TOJIIIMHE 3aroToBKU. B obpasoBas-
IIUIACS 3a30p BCTABUTh OTXOAbI TOHKOJIMCTOBOIO MeTajlia, U3 KOTOPOro
NENaloT 3aroTOBKM, U YIUVIOTHUTH (yIapuTh) KUSHKOM. Te ke neicTBus
IMPOBECTH CO BTOPOI 3arOTOBKOM.

4. CoeqMHUTD LIOB B 3aMOK M YIUIOTHUTB €ro KMssHKOM (puc. 3.18, 8).

5. lns npuaaHus COEAUHEHHI0 HEOOXOIUMMOM MPOYHOCTH MPOU3BECTH
noaceyky haablieBOro 1miBa METALTUYECKUM OPYCKOM-0RpPA8Koll ¢ To-
MOLLBIO cliecapHoro mMojaotka (puc. 3.18, 2). B npou3BOACTBEHHBIX YC-
JIOBHMSIX MOACEUKY (haiblieBOIO IIBa BBIMOIHSIIOT ¢ MIOMONIBIO (hanbliOB-
Kk (puc. 3.18, 9).

[Mpaeuna besonacHown paboThbl
NpW BbINOAHEHMU GanbLEBOro WBa

1. Ilepen HayanoM paGoThl MPOBEPLTE HAAEKHOCTb KPEIICHUST KUSIHKHN
U MOJIOTKA.

2. HanéxHo 3akpenigiite B ciecapHbIX TUCKax onpaBkKy. byabre BHU-
MaTelbHbI MPU CHITUU OMPAaBKH.

3. IIpu oOpaboTKe METAIUTMYECKUX KPOMOK 3aroTOBKM Ha padouyio py-
Ky HaJeBaiTe Ope3eHTOBYIO PYKABUILY.

4. I1Ipu orboproBkKe U 3arube danblia He MOACTABIISIMTE Majblibl B pabo-

Yyl0 30HY.
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Puc. 3. 19. Yepréx yueOHOI 3arOTOBKHA

—lMNpakTu4yeckas paboTta N2 5
«M3roTtoBneHne obpasua NpocTroro oguHapHoro
nexxadero ¢anbLeBoro wea»

Ileav pabombi: OCBOUTH TEXHUKY M3TOTOBJIEHUS MPOCTOro OMUHAPHOIO
nexaydero ¢aablieBOro 11IBa.

Obopydoearue u mamepuaast. ClecapHbId BEpCTAaK, 3arOTOBKH TOHKO-
JIMCTOBOTO METaslia, ClieCapHble TUCKU, Pa3METOYHBIE MHCTPYMEHTHI, Cle-
capHbI€ HOXHMIIbI, HATTMJILHUKH, META/UTMYEeCKUIi Opycok-onpaBka, ciecap-
HbII MOJIOTOK, KMSIHKA.

Tlopadok evinoanenus pabomol

1. M3rotoBuTs no ueptexy (puc. 3.19) aBe 3aroToBKH.

2. V3rotoBbre 00pasel MpocToro OAMHApHOIo Jiexkadyero GanbLeBOro 1iBa.

3. OcMOTpHUTe TOTOBBII 0Opasell.

4. [IpoaHamu3upyiTe IIpoae/iaHHyIo padbory. Onpenenure CBOM OLIMOKH
M OLIEHUTEe KauyeCcTBO paboThI.

5. ObpaboTraiiTe 3ayCeHLIbL.

6. Yoepute pabouee mMecTo.

~MNpakTnyeckas pabota N2 6
«KoHCcTpynpoBaHue 1 U3rotoBrneHue noacBevyHunKa
M3 TOHKONUCTOBOIO MeTanna»

Ileav pabombi: OCBOWTb MPUEMBI KOHCTPYMPOBAHMS U M3TOTOBJICHMS
MOACBEYHMKA, UCTIONbL3Ys 00pasell MpoCToro jiexa4uero hanbieBoro musa.
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Puc. 3.20. O6pa3sell moAcBeYHUKA: @ — OO BUI; 6 — TIpuEéM nMpobuBaHUs
KOJIMayka 6opOIKOM; 8 — OCHACTKA MOICBEYHUKA

Obopydoeanue u mamepuanbl. 3arOTOBKH, METALUTUYECKUH KOJIMAvY0K
(ipobka), nepeBsiHHbII 6pycok pasMepom 100 x 35 x 35 MM, 6OpOIOK, BUHT
C MOIYKPYIVION ronoBkoil u raiikon M4 x 20, cBeua, ciecapHblii BepcTak,
cllecapHble TUCKM, Pa3METOYHBIE MHCTPYMEHTDI, C/IeCapHble HOXHULIBI, Ha-
NUJIbHUKHK, CJIECApPHBIA MOJIOTOK, KMSIHKA.

Hopsdox evinoanenus pabomo

1. CKOHCTpYyHpYHTE MOACBEYHUK.
2. CocTaBbTe TEXHOIOTMYeCKYIO KapTy U u3roroBbre usnenue (puc. 3.20).

OcCHOBHBbIE MOHATUA U TEPMMUHDI:
danbl, danpleBbli 0B, (QalbleBOe CoeAMHEHHE, (DalblIOBKA.

BOI'IpOCbI M 3afaHNA

1. Mpu M3roToBNEeHUM Kakux Usaenuii npumMeHsioT gansuesoe coeguHeHne?
2. KakMu py4HBIMWM MHCTPYMEHTamMU1 Bbl ByjeTe NoNb30BaThLCA MPU M3roTOBNEHWN
npocToro oguHapHoro nexavero dgansuesoro wea? 3. Kak Bbl AymaeTe, B Kakux
cnyvasx sefpo, umeiollee anbuesoe coeAnHeHWe, MOXeT AaTb Teub? MOoXHO nu
yCTPaHUTL AaHHyo Nnpobnemy u Kak?

3apaHue
BbisicHuTe ¢ nomoubio MHTepHeTa, kakoe ob6opyaoBaHne NPUMeHSIOT Npu ns-

roToBAeHUU KpoBnu Ans KpbiwK. MoXxeT N1 OHO NONHOCTLIO 3aMeHUTb TPyA Kpo-
BenbllyMKa U Kak?

al100.tlda.ws
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& 0 1 TexHonornm o6paboTKK

4{% ?/1 !‘ TEKCTW/IbHbIX MaTepualnoB
A\
P\ -

Hayka nepexuBaeT HacTosiluii OyM HOBbIX MaTepuaioB. CoBpeMeHHbIE
TEXHOJOTUM AeNal0T BO3MOXHBIM TO, YTO HENABHO ObLIO UL PE3YIBTATOM
BooOpaxeHusa (daHTacToB. CrieliMaaucTel B 00J1aCTH MaTepUaIOBEIeHUS U
TEXHOJOTUU MOJIYYEHUsI MATEPUAIOB PENIalOT MpobieMbl, CBA3aHHLIE C UC-
cliefoBaHKHeM, pa3paboTKOM M nMpHMeHeHHeM BbICOK03(M@eKTHBHBLIX MaTe-
PUMAJIOB B pa3/IMYHBIX OTPAC/IaX MpoMbilieHHOCcTH. OcobeHHO BocTpeboBa-
Hbl HOBBIE MaTepHa/ibl B JIETKOM M aBTOMOOMJIBHOW MPOMBILLIEHHOCTH,
SHEPreTUKE U 100BLIBAIOLIEH OTpaCu.

§ 11. BBICOKOTEXHOJOTUYHBIE BOJTOKHA

| Pacckaxure 0 TOM, KakK KJIAaCCUMUUUPYIOT TEKCTUIIbHbIE BOJIOKHA. |
| Ime 1 KaK UX NMPUMEHSIIOT? |

B pa3sBUTHUU TeKCTUJIbHOM MPOMBILLJIEHHOCTH Beayllas poJib IpUHaLjIe-
KUT xuMuu noaumepos. B 30—40-e rr. XX B. ObLTH clieIaHBI NIEPBbIE TEXHO-
JTOTUYECKUE OTKPBITUS: HOBbIE BUAbI XUMHYECKMX BOJTOKOH (BUCKO3HOE, TTO-
IUAMMAHOE) C YHUKAIbHBIMM HOBBIMM BO3MOXHOCTSMM M CBOUCTBAMMU.
B HacToslee BpeMs MPpOU3O0ILET HOBBIM BUTOK PAa3BUTHS 3TOM OTPACTIH.

B XXI B. MHXXeHepHas MbIC/Ib CTajlla PellaTh IMOYTH BCE IJIABHbIC YE/IOBE-
YECKME U TeXHUYECKHe TpobjieMbl MOCPEACTBOM pa3iMYHbIX TEKCTUJIbHBIX
MaTepHaioB:

e cneuuanbHasg oaexnaa (¢ addexrom cyxoro 0Oenbs, 3alIMTHAA OT BO3AEH-
CTBUM KPHUTUYECKHUX TeMIepaTyp, OrHs, Bjaru, BeTpa, MEXaHUYECKHUX
BO3AEICTBUI (MIPOKOJ, HM3HOC), OT MHKPOOPraHM3MOB, MOCKMTOB,
C KOMIPECCUOHHBIM 3(h(heKTOM U T. 11.);

Cxadan ¢ material 100 tlda.w

59



Cradar ¢ materiall00.tilda.ws

®  3alIUTHAas O4eXIa OT TeXHOINCHHBLIX BO3ACHUCTBUM: (DU3UMYECKUX, ICK-
TPUYECKHUX, MATHUTHBIX U OMOJIOrMYeCKUX (CKOILIEHUS MUKPOOPraHU3-
MOB);

® TeXxHUYEeCKUe TKaHM (Ope3eHThl, MapycHbie, MapallloTHbIe, TPaHCIOpP-
TEPHBIE);

®  MACKMPVIOLUIWE M 3alllMTHbIE (BOEHHBIM KaMydIsoK, omeskna, IMOKPBITHUS,
BOEHHbBIE 00BEKTHI, B TOM YHUC/IE JOXKHBIE LI, TEXHUKA, YeXJIbI);

®  CelnbCKOXO3SIMCTBEHHBIE MpoOJeMbl (3allMTa ypoxas OT ITHI, rpajia,
3aTapyMBaHMe MPOAYKLIMH);

e O0OMBOYHBLIE MaTepualbl (CaJloHbl aBTOMOOUIEH, KOCMUYECKAas TeXHU-
Ka), OyOaMpoBaHHbIe, MOAKIAAKK i1 MCKYCCTBEHHOM KOXKH; 3BYKO-
W TEMJIOU3O0ISAIIUS, TEpMETU3alIUS CalOHa;

® [COTEKCTUIb — TEKCTH/IbHBIE MOJIOTHA U 3allMThl [MOYB OT 3PO3MM;
OpeHax, GUuasTpalus Boa, GopMUpPOBaHME UCKYCCTBEHHOIO JaHmuad-
Ta (HabepexHble, 1aMOBbI), JOPOXKHOE CTPOUTEILCTBO;

®  BLICOKOMNPOYHBIE KOMIIO3UTHI (HAMOJHUTEIM IUTAaCTMACC, Ha OCHOBE
OUaKCUAIBHBIX M APYTUX CTPYKTYD);

®  33IIMTHBIE MaTepUalbl OT COMHEUYHOH paauallMM, CHEXHBIX 3aHOCOB,
KaMHenaaa rmpu CTpOUTEIbCTBE OOBEKTOB;

®  aHTeHHBI (B cpeAcTBaX KOMMYHMKAIIMOHHOM U CITYTHUKOBOM CBSI3H);

®  apydallus U KOCMOC: paiuo0TpaXKalollue, paquonpo3padyHbie U 9PO3UOH-
HOCTOMKHUE 00BEKThI NeTaTelbHbIX aMMapaToB;

e  (unbrphbl (BO3AYIIHBIE, MAC/ISHbIE, I OYMCTKH BO/bl, OTX0J0B MPOM3-
BoACTBa, HedTH, PyHKIMOHAIbHbIE H30MpaTe/lbHbIe, OMOIOrUYeCcKue,
JUTS 3alMThI YE€/IOBEKA U IMMOMELIEHUH OT XUMUYECKOIo, OMOJI0rH4ecKoro
W pagMoOIOrHYe€CKOro BO3AEHCTBUIM);

® obOmacth MpodUIAKTUYECKOW U (DYHKIIMOHATBHOW MEAUIIUHBI, MOCT-
TpaBMaTU4YECKHE U3CIUS;

®  MOPCKOE€ XO3SHCTBO:. pbI0OOJIOBCTBO U (DEPMEPCKOE pa3BeleHUE PBIOHI,
YCTPHMLL (pa3aUMyHOIO BMAA CETHU) M APYrre HarpaBIeHUS.

Ha pucyHke 4.1 cxeMaTu4HO nokasaHbl cepbl IpUMEHEHUs TEKCTHIIS.

st pacmiMpeHMsl acCOPTMMEHTA B Pa3IMYHBIX 0O0JacTsX TEXHUKU M
B 00/acT¥ MPUMEHEHUSI XMMUYECKUX BOTOKHUCTBIX MAaTEPHUANoOB (BOJIOKOH
M HATEM) OB CO3JaHbl XMMHWYECKHUE BOJTOKHA HOBOIO IOKOJIEHUS: BEICOKO-
MMPOYHbIC, BBICOKOMOMYJIbHBIE (MaJIOPACTSKMMbIE), BbICOKO3JIACTUYHBIE,
TEPMOCTOMKKE, HETOPIOYHE, CBETOCTOMKKME M JIpYyrHe BHUbLI BOJOKOH CO CIie-
LHaIbHBIMKM cBoMcTBaMU. Ocoboe MecTo Cpeau TAKMX BOJOKOH 3aHUMAIOT
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Puc. 4. 1. Cheprbl npuMeHEHUS TEKCTWIS

TaK Ha3bIBAEMbIC Xa#-TeK-BOJOKHA (BBICOKOTEXHOIOTUYHEIE), KOTOPEIE OT-
JUYAI0TCA YHUKATbHBIMU CBOMCTBAMMU.

BhiaensiioT 4eThipe HOBBIE TEXHOJIOTUU MOJYYEHUS B TMPOU3BOICTBE BbI-
COKOMPOYHBIX U BLICOKOMOIY/IbHBIX BOJIOKOH, WJIH CYIIEPBOJIOKOH.

IlepBas TeXHOJOrUA 3aKJII0YAETCS B MPSAAEHUM BbICOKOMOJIEKYISIPHO-
ro MOJUITUICHA U3 Telisl ¢ TIOCAenyIoliei BhITSKKOM BojmokHa (no 30 pas).
Ha ocHoBe 3Toit TexHONOruM ObUIM MOJYyYeHbl BBICOKOIPOYHbBIE BOJTOKHA
IS TIPOU3BOACTBA TEXHUYECKUX U3NETUIA IIIMPOKOr0 Ha3HAYEHUS: 1IUTIEMOB,
KaHaTOB U TPOCOB, YeMOAAHOB U Ap. MaTtepualibl U3 9TOro BOJIOKHA obiana-
0T BbLICOKOH pa3pblBHOW HArpy3koi, BBICOKOH CTOMKOCTbIO K JAEHCTBUIO
cBeTa U XOpolIUMHU ruapoGoOHBIMHU (BOAOOTTAIKMBAKOIIMMM) CBOMCTBAMH,
BCJIEACTBUE YEro UX MPUMEHSIOT MPU MPOMU3BOACTBE MyJIEHEIIPOOUBaeMOM
M 3alIMTHOM OMEXAbl, OJEKIAbl MOPSAKOB, MapalroToB, GUILTPOB, CTPOH-
TenbHbIX MaTepuanoB U Ap. (puc. 4.2). PaspaboTaHO NMOJIUATUIEHOBOE BO-
JIOKHO BbiciIero kKadectBa TeKMMIOH (Tekmilon), koTopoe mcronb3yercs
171l U3TOTOBJIEHUS! TEHHUCHBIX PAKeTOK, JIbIXK, TETUBbI CIIOPTUBHBIX JYKOB
U ap.

Bropas TexHOI0rus MojIydeHUs «CyIIepBOIOKOH» — 3TO MPOLIECe nps-
OEHUS U3 KUIKUX KPUCTAUTOB, KOTOPBIH OCHOBAH Ha MPSAeHUU XUIKOKPU-
CTAJLTMYECKOr0 pacTBOpa TBEPAbIX MOJIMMEPOB B MOJIYCYXOM U MOJIYBIAKHOM
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Puc. 4.2. BEICOKOITpOYHBIE BOJIOKHA LIS [IPOH3BOICTBA:
a — MapaloToB; 6 — CIeLONeX/Ibl; 8 — TeTUBLI CIIOPTHBHEIX JTYKOB

COCTOSAHHUH C BBICOKOH CTEIIEHBI OpUEHTaLMu Makpomosiekya. [Ipu stom
B KA4E€CTBE PacTBOPHUTENS MCIIOJB3YETCA KOHLUEHTPUPOBaHHAs CepHasi KHC-
JoTa.

BonokHo HoMekc (INomex) M3-3a XOpolield CONPOTUBIAEMOCTH ACH-
CTBUIO OTKPBITOrO MJIAMEHM M MPOHUKAIOLIECH pagualuy IPUMEHSETCS IMpU
M3rOTOBJICHUW OTHE3allMTHON OHEXKIbI, CIIELIOAEXKAbI pabOuMX MeTa/LU1ypru-
YeCKMX M HepTenepepadaTblBalOLIMX 3aBOJOB U Ap.

Ewmié onno BonokHo kepnap (Kevlar) monyuaror npsganeHMeM M3 KUIKUX
KPHUCTAUIOB, OHO OT/IMYAETCH BBICOKOM MPOYHOCTHI) U TEPMOCTOMKOCTLIO.
OO6macTyu mpuMeHeHUs] BOJIOKHA KeBJIap — KOCMHYEcKasi, aBTOMOOMIbHAsA
MPOMBIIUIEHHOCTh, aBUACTPOEHUE, CTPOUTENBLCTBO, IJIEKTPOHUKA U IpyTrye
oTpaciu WHAYCTpuM. Ero Mcmonb3yoT mpu MPOU3BOACTBE CrelUATbHOM
ofexXIbl M MaTepuanoB (MyJIeHeNMpoOMBaeMBIX XWJIETOB, XWIETOB 0e3-
OMAaCHOCTH, 3allIMTHBIX MEePYaTOK, IUIEMOB 0€30MacHOCTH AJIsi CIIOPTUBHBIX
COCTSI3aHMI1), AeTaneil MOTOLIMK/IOB U M3HOCOCTOMKHMX MaTepPHAIoB, TIPUME-
HSIEMBIX LIS CIIOPTAa U AOCYyra, TPOCOB CMelUaIbHONO Ha3HAYEHUs, OMTOBO-
TTOKOHHBIX Kabeneu, kabeneil ang momacTel TypOUH, OOMErYEHHBIX KOH-
CTPYKIIMI, UCTIBITBIBAIOIIUX HAMPSKEHUE, A7 U3TOTOBJIEHUS COCYIO0B, Ha-
XOIOAIITUXCA MO JaB/ieHUeM, U T. . (puc. 4.3).

TpeTss TEXHOJIOTHA MOIYUCHUS CYTIEPBOIOKOH Mpearnoaraet npeobpa-
30BaHME TBEPAOW MONEKVISPHOU CTPYKTYPHI B IMOMYCYXVIO U MOMYBIAXHYIO
CUCTEMBI MIYTEM PACTBOPEHUS B OPraHUYECKOM PacTBOpPUTENE. XOTS Belle-
CTBO HA CTA[IMH NPIACHUI HAXOAUTCA B aMOP(hHOM COCTOSHUH, HOBAasi TEXHO-
JIOTUS TI03BOJISET AOOUMTHCH BBICOKOW CTENEHW OPUEHTALIMHM MAKpPOMOJIEKYJI
Onaronaps BBITATMBAHUIO UX MPU BBICOKOW Temreparype. [Ipu 3Tom BMECTO
BBICOKOKOHILIEHTPUPOBAHHOM CEPHOUW KUCIOThI UCIOJIb3YETCH OpraHuYeCcKumn
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pacTBOpuTenb. [TonyyaeMoe BOJIOKHO uMeeT Oosee
BBICOKYIO IIPOYHOCTb, Y€M BOJIOKHA, IMOJy4YeHHBIE
MpSACHUEM U3 XUIKHUX KPUCTALIOB.

Yerpépras TEXHOJOIHMsA I103BOJISIET MOJIy4YaTh
BOJIOKHA C CYIEPBbICOKOI MPOYHOCTHIO MYTEM Mpsi-
OeHUs TTONYTBEPABIX MOJIUMEPOB MPU BHICOKOI TEM-
rneparype. DTa TeXHOJIOTUs TIPUTOIHA IS apoMaTH-
YEeCKHUX MOJUICTEPOB, B HEM He MCIOIb3YeTCs pac-
TBOpUTEIb. [IpuMepoM BOJIOKOH, MOIyYaeMbIX IO
JAaHHOM TEXHOJIOTMM, SIB/ISETCS BOJIOKHO BEKTpaH
(Vectran).

CoBpeMeHHBIE BBICOKHE TEXHOJIOTMM TI03BO-

JSIOT MOJy4aTh BOJIOKHA C PSIOM YHHMKAJIbHBIX
CBOMCTB, YTO o0ecrieyrBaeT UX LIMPOKOE IMPUMEHE-
HHUE B pa3jIMYHLIX 00JacTsaX. YIIIepOAHOE BOJIOKHO Puc. 4.3. CnoprusHOe
BEKTpaH IPHUMEHSIETCS B BOCCTAHOBUTEIIBHOW XU- CHapsDKeHUe
pypru, B (puiabTpax Ajis OYMCTKM JeKapcTB M JI0-
HOPCKOIi KpOBH, /JIs1 3allIUTEl OPTAaHOB IbIXaHUS, B KOCMUYECKOMH MPOMBIIII-
JIEHHOCTHU, TaK KaK €ro CIIoCOOHOCTh MPU IMTPOXOXKISCHUM 3IEKTPUUYECKOIO TOKAa
BBIJEJIATH TEIJIO UCIONb3YETCH IPU CO3AaHUU KOCTIOMOB C DIEKTPOINOIorpe-
BOM. BosloKHO coueTaeT B cebe OrHECTOMKOCTb M MOPO30CTOMKOCTD ITPH TEM-
rneparypax, OJM3KMX K TeMIepaType XHWAKOro a3ora, U Mpu 3TOM COXpaHseT
MPOYHOCTh M DJACTUYHOCTh IMPU JIWTENbHOM paauallMOHHOM M YIIbT-
pacduoneroBoM obnydyeHur. PaspaboTaHHbIe CBEPXIIPOBOASAIIME CUHTETHYE-
CKMe BOJIOKHA YCIEUTHO 3aMEHSIIOT XPYITKUE CTEK/ISIHHbIE CBETOBO/IbI B BOJIOK-
HUCTOM OINTUKE, C KOTOPOMH CBsI3aHO Oyayllee KUOEepHEeTHUYECKHMX MALLIMH.

HoBble XMMUUYECKKME BOJIOKHA 00/1a1a10T 0COOEHHbIMU CBOUCHEAMU , KO-
TOpPbIE€ OTCYTCTBYIOT HE TOJIBKO YV HATYpaJibHbIX, HO M Y TPAAUIIMOHHbIX XUMU-
YeCKMX BOJIOKOH: OMHOBPEMEHHAs CIIOCOOHOCTD K IMOIVIOLIEH IO BJIarl U BO-
JOYIIOPHOCTb, 3JIEKTPOMPOBOAUMOCTb, aHTHOAKTEpUaIbHbIE U APOMOIPO-
(bunakTHyecKue CBOMCTBA; YCTOMYMBOCTD K JEMCTBUIO YIbBTPadHOJIETOBLIX
U3JIY4EeHHUM, aHTHMUMKpPOOHBIE CBOMCTBA, HOHOOOMEHHOCTb, OYE€Hb MAaJlbIi
BeC, GOoTOXPOMHOCTH M TEPMOXPOMHOCTD (CIIOCOOHOCTL U3MEHSATh LIBET IO/
JNeWCTBUEM CBeTa WIM TeMIIEpaTyphl), paayxXHas (IepeauBalomasics) Io-
BEPXHOCTb U JIp.

BojiokHa HOBOro MOKOJIeHUs] HIMPOKO UCIIOIB3YIOTCS B MeIMIIMHE B Ka-
YECTBE HUTOK, KOTOPEIE HE TPEeOYIOT yaajleHUs MOCe 3aXXKUBAHNA LIBOB; 11
CO3aHMS UCKYCCTBEHHBIX OPraHOB: JIETKHUX, MOYEK, COCYAOB U T. I1., 4 TAKXKE
MMpH TUATHOCTHKE pa3/IMYHBLIX BUPYCHBIX 3a00/IeBaH .
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HexkoTopbie BBICOKOMOJIEKYISPHBIE COEMUHEHUS MOXHO <«HAMOTHUTH»
JeKapCTBEHHBIMM BellecTBaMu. MaTrepuaibl, BBIpabOTaHHbIE U3 TaKUX BO-
70KoH (6uonaH, MOMUH, JeTy/IaH), CIIOCOOHBI 3allUIIATh KUBOW OpraHu3M
oT 60/1e3HeTBOPHBIX MUKPOOOB. Onexia XupyproB H3roTaB1MBaeTCs U3 CIie-
LHAAJIbHBIX AHTUMHUKPOOHBIX MOJOTEH, BBIPA0OTAHHBIX U3 BOJIOKOH C MOHO-
0oOMeHHBbIMM CBOMCTBaMU. B nepcriekTrBe MIaHUPYeTCs co3daHue JeueOHbIX
BUJIOB TEKCTUJILHBIX MATepPHAIOB, COAEPXKAIIIUX JIEKAPCTBEHHbIE BEIIECTBA,
KOTOpbIE CMOTYT OKa3blBaTh LEJIUTEIbHOE OEHUCTBME Ha OIIpPede/ICHHbIE
Y4aCTKH KOXH YE/IOBEKA UM Ha BECh OPTaHU3M B LIEJIOM.

OCHOBHBIMHU HATIPABJIEHUSIMU COBEPIIIEHCTBOBAHUS TEXHOJIOTUH MPOU3-
BOJCTBA BOJIOKOH OBITOBOrO Ha3HaueHMUs SIBIISIIOTCS YIydlleHHe MoTpebu-
Te/IbCKHUX CBOMCTB BOJIOKOH U3 TPAJUILIMOHHBIX BOJTOKHOOOPpa3yoUUX MOIU-
MEPOB 3a CYET NMPUMEHEHUS MHHOBALMOHHbBIX TEXHOJIOTMYECKHUX METONOB,
a TAKXKE TOBBILIEHHUE YKOIOTUYHOCTH U 9KOHOMMUYHOCTHU TEXHOTOTUYECKUX
MPOLIECCOB MOJIYUeHHUS paHee pa3paboTaHHbIX UCKYCCTBEHHbBIX U CUHTETHYE-
CKHMX BOJIOKOH.

MHTEeHCUBHO pa3BUBAIOTCS MCCIAENOBaHUSI B 00JaCcTU npou3zeodcmed
CUHMEeMU4eCKUX 6010KOH, HANOAHEHHbIX HAHOMACMUUAMU OKCUO08 Me-
maannoe. TiO,, Al,O,, ZnO, MgO. B pesynbrate BoNOKHA MPUOOpPETAIOT
HOBbI€ CBOMCTBA: (hOTOKATATUTUYECKYIO AKTUBHOCTD (CaMOOYMCTKA MaTepH-
ana); YP-3aluTy; aHTUMUKPOOHBIE CBOMCTBA; 2JEKTPOMPOBOAHOCTD; IPsi-
3€0TTAJIKMBAIOIIMe CBOMCTBA; POTOOKUCIUTEIbHYIO CIOCOOHOCTh B pa3jiuy-
HBIX XUMUYECKMX U OUOTOrUYeCcKUX YCIOBUSIX.

Euié onHMM MHTEPECHBIM HaMpaBJICHUEM B MPOU3B00CHIBE HAHOB0AO-
KOH SBJISIETCS MIPpUAAHKWE UM SYEHUCTOM (MOPUCTOI) CTPYKTYPhbl ¢ HAHOIOpa-
Mu. [Ipu 3TOM TOCTUTAIOTCS pe3KOe CHIDKEHUE YAeILHOM Macchl (MoTydyeHue
JErKHX MaTepuaIoB), XOpolllas TeILUIOU30JsUA, YCTOMYMBOCTE K pacTpe-
ckuBaHui0. OOpa3ylouMecss HAHOMOPbl BOJOKOH MOTYT OBITh 3amOJIHEHBI
pasiuYHbIMU KUAKAMM, TBEPABIMU M Jaxe rasoo0pasHbIMU BelIECTBaMHU
C pasIUuYHBIM (QYHKIIMOHATbHBIM Ha3zHaYeHUEM (METUIIMHA, apoOMaTU3allus
TeKCTWJIbHBIX MMOJIOTEH, OMOJIOrMYecKas 3al1uTa).

Jpyroi TUTT HAHOBOJIOKOH — YibMPAMOHKUE 8040KHA, TUAMETP KOTO-
pbix He npessiaeT 100 M. Takas TonnmMHa BOJIOKHA 00ecneYyuBaeT BbICO-
KO€ 3HA4YeHME YIe/IbHOM MOBEPXHOCTH U KaK CIEACTBUE — BbICOKOE YAEIb-
Hoe comepxaHue pyHKIMoHaIbHBIX Tpyrin. [Tocneanee obecneyuBaeT Xopo-
LIYyI0O COPOLMOHHYI0 CIOCOOHOCTH (CIMOCOOHOCTh MOMNMOLIEHUS OIHOIO
BEIIECTBA APYTMM BHE 3aBUCUMMOCTU OT MeXaHU3Ma IMOIJIOLIEHUs) U KaTalu-
TUYECKYIO0 aKTUBHOCTb MATEPUAJIOB U3 MOAOOHBIX BOIOKOH. CHHTETHYECKUE
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OenKOBBIE BOJIOKHA, UMWUTUPYIOLIUME CTPYKTYpPY MayTUHBI, TPUMEHSIOTCS
B MEIUIIMHE KaK XUPYPrUuueCKre HUTH, a B BOEHHOM J€Jie M3 HUX U3TOTaB/IHU-
BalOT O4E€Hb MPOYHbIEC OPOHEXKMUICTHI.

OCHOBHbIE NOHATUA U TEPMMWHbI:
BbICOKOTEXHOJIOTMYHbIE BOJIOKHA, VJIBTPAaTOHKHWE BOJIOKHA, HAHOBOJOKHO,
re0TeKCTUIb, (hYHKIIMOHAIbHAS O1eX/a.

BOI'IpOCb! M 3aflaHNA

1. Kakue BONOKHa Ha3biBalOT BbICOKOTEXHONOrMYHbIMU? KakmMmMu cBOMCTBA-
MK OHWM Oﬁﬂa,anOT? 2. Pacckaxute 06 UCcnonb30BaHWKM BbICOKOTEXHONMOMMYHbBIX BO-
NOKOH B CenbCcKoM Xo3ancTee. 3. Kakue cBOMCTBA BbICOKOTEXHONOTMYHbIX BONOKOH
NMPMMEHAKDTCA B NPpOM3BOACTEE ofexX bl 1 AOMalUHErD Tekcruna? 4. Pacckaxkute
00 MCNONbL30BaHMM BbICOKOTEXHOMOIMYHLIX BONOKOH B MeanumHe. Kakumm YHHW-
KanbHbIMW CBOWCTBAMW OHWU Oﬁﬂa,ﬂalﬂT? 5. Kakne TexHoONoruwu MCNonb3YHOTCA
B MNPOM3EBOACTBE BblCOKOMNPO4YHbIX M BbICOKOMONEKYNAPHbIX BOMOKOH?

MoaroToBbTe coobuweHue o6 ucnonb3oBaHUU BUOTEXHONOTMMIA B NPOU3BOA-
CTBE TeKCTUNbHbLIX BONOKOH. CBOW pacckas MoXeTe CONPOBOAUTL KOMIMbIOTE PHOM
npeseHTaumen.

MoaroToBkTe coobUEeHMe O NPOMBLILLNIEHHOM NPUMEHEeHUU aHaHaCoBLIX U ba-
HaHOBLIX NUCTOBLIX BONOKOH. CBOM pacckas MoXXeTe CONPOBOAUTbL KOMIMbLIOTE PHOM
npeseHTaumen.

§ 12. buorexHoJ0TNM B IIPOU3BOICTBE
TeKCTUIbHBIX BOJIOKOH

| Kak BBl aymaeTte, rmodyeMy B HACTOsSIIEe BpeMsl HIMPOKYIO MOIMYIsp- |
| HOCTh ITPU MPOU3BOACTBE BOJIOKOH MPUOOPEIH OHOTEXHOMOTHH? |

B Hacrosiee BpeMsl MpU MPOU3BOACTBE HOBBIX TEKCTUJIBHBIX BOJIOKOH,
KOTOpbI€ 110 CBOMM CBOMCTBAM Ma/l0 OTJIMYAIOTCS OT HATypalbHbIX, HIUPOKO
HMCMOML3YIOTCS OMOTEXHOIOTHH,

B npouecce nmpousBoactBa bduollAHeosoxkon (OMOMTOIrUYECKUMX IOJIMU-
AKPUIOHUTPUIBHBIX BOJTOKOH) CHHTETUYECKHE MOTHAKPUIOHUTPUIILHBIE BO-
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JIOKHA 00pabaThIBAIOT CIIEIUATbHOM ODMOMACCOil U3 0CODBIX MUKPOOpPTaHU3-
MOB. B pesyibrare, npoaeiiaB pa3pylIUTe/IbHO-CO3UOATE/IbHYI0 paboTy, Gak-
TEPUMU CO3MAIOT MOYTH FOTOBBIM K YIOTPEOICHUIO MPOOYKT, 10 CBOUM CBOM-
CTBaAM AHATOrMYHbIN HATYPAIbHOU IIEPCTH. YYEHDBIC MBITAIOTCH CKOMUPOBATH
[IPUPOAHBIE «TEXHOIOTMM» IIOJYYEHMS MHOIMX BEIIECTB, 3aCEKPEYCHHBIC
OECKOHEYHO JOJAroM BOMIOLIMENH pa3BUTUSA OpraHUYeCcKOM Xu3HU. Mbl 3Ha-
€M, YTO 00bIYHAas nayThHa 001agaeT HEOObIKHOBEHHO BBICOKOM ITPOYHOCTBIO
M J1aCTUYHOCTBIO MU COCTOMT M3 MPOTEMHOB. BMOJIOrM HAlLIU reHbl, OTBET-
CTBEHHBIE 3a MPOLIECC IMPOTEMHOBOINO CHMHTE3a YV HACEKOMBIX, M IBITAKOTCS
IIPUBUTHL 3TH F'eHbl KJIETKAM JIPOXKEBbIX MUKPOOPraHM3MOB METOIaMH T€H-
HOU MHXeHepuu. B pesynbrare, KpoMe MaykKoB, «IUIECTHU» BOJIOKHA MOTYT MU~
KPOCKOMUYECKUEe TpUOKM IJleCeHU, KOTOpbIe, pPa3sMHOXasChb Ha OTXO04ax
XJIOIIKOBOIO IPOM3BOJICTBA, HAYMHAIOT CUHTE3UPOBATh (PEpMEHThI, pacile-
IUISIOIKe Heano1o3y. C moMoubilo TaKMX NeHETHYEeCKHMX SKCIepUMEHTOB
OMOTEXHOIOIMM B OYOyIIEM OTXO[bI XJIOMKA CMOTYT NPEBPATUTHCS B TKAHH.
BrolneonucaHHble OCTUXKEHMS TEKCTUIBHOM MPOMBILLIEHHOCTH JalOT Mpea-
craBneHue o0 ypoBHE pas3sBuTUSA B 00JacTM TPOM3BOACTBA XHUMHUYECKHUX
BOJIOKOH, HO COCTAB/ISIIOT JUIIlb HE3HAYUTEIbHYIO YaCTh COBPEMEHHBIX pa3-
paboOTOK B 3TOM OTpaciu.

[IepeBopoT B MOIEKYISIPHOM M OMOIOrHYECKOM OTpac/sX HayKU ITPUBEN
K TOMY, YTO B HACTOsLIEe BpeMsi YYE€HbIC CIIOCOOHBI HE TOJIbKO M300peTaTh
HOBBIE, HO M MCIOJb30BAaTh YK€ M3BECTHLIC U CUMTABILIMECS HEIIPUIOOHBIMUA
MaTrepHalibl B KAYECTBE MOTCHLIMAIbHOIO ChIPbs UL CO3AaHUA 3K080A0KHA
u npsoku. CellbCKOX031MCTBEHHbBIE KYJIBTYPhI, OPraHUYeCKMe OTXOMAbI, a TaK-
K€ OTpac/i¥ XHUBOTHOBOICTBA, paHee HE MPEACTAB/SBIINE UHTEpECca IJIs MUH-
pa MOIHBIX TKAHEM, TENEPh SBIAIOTCA HOBBIMM UCTOYHMKAMM MIPOM3BOICTBA
BOJIOKOH. DTO CTaJI0 BO3MOXHbBIM Oj1arogaps Bo3pacTalollei CJIOXHOCTH Ha-
YYHBIX METOMNOB, MHOCTMKEHHUSM WHXWHWUPHMHIA M YCOBEPLIEHCTBOBAHMSAM
MPOM3BOACTBEHHOro npoiecca. 3a nmocjieaHue JecATh JIeT B MUPE 3aperd-
CTPUPOBaHbl HOBbIE BUAbI HATYPaIbHbIX TEKCTWUJIbHBIX BOJIOKOH PACTUTEIb-
HOTO TIPOMCXOXKIECHUS (3KOBOJIOKHA), MPUMEHSIeMbIE B IPOU3BOICTBE OIEXK-
bl (U3 cTebneit, TUCTHEB U JaXe NEeNecTKOB KYKYPY3bl, COM, BOTOPOCTE,
6amOyka u ap.).

M3 KyKypy3sl Ae1al0T 3KOTOTMYECKH YHCTYIO CHHTETUYECKYIO TKaHb, KO-
TOpas crnocodOHa K OMONOrHdeCcKOMY Pa3/IOKEeHUIO U BeCbMa MPUSTHA B HO-
cke. KyxypysHbie Humu TOIy4YaloT U3 MOJMMEpPa, KOTOPbI AOOLIBAETCS U3
KYKYPY3HOro kKpaxmana. TkaHb MATKas M NMPUSITHAS Ha OLIYIb, MTOJHOCTBIO
runoauiepreHHa, o4eHb YCTOMYMBA K COTHEYHBIM JIy4aM M JTI00bIM APYTUM
BHEIIIHUM BO3ACHMCTBUAM, YTO BIMSET HA MU3HOCOCTOMKOCTb U COXpaHEHHE
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MepBOHAYAIBHOrO 1IBeTa, 0bIagaeT Xopo-
LIEH TUrPOCKOMUYHOCTBIO.

Coegoe 6040KHO — DKOJIOTMYECKH
YUCTBIM TPUPOAHBIA MaTepual, CO3daH-
HbI C MOMOIIbIO HOBEHIIMX DUOTEXHOIO-
i u3 cou (puc. 4.4).

Tkanu U3 coeBoOro BoJOKHa 00/1a1aoT
aHTHMOaKTepualbHBIMM CBOMCTBaAMM, 00e-
CHeYMBAIOT 3alIMTY OT yiabTrpaduoie- Puc. 4.4. Cos
TOBOIO Y 3JIEKTPOMArHUTHOI'O U3JIyYeHU s
(puc. 4.5). ITonoTHO M3 BOJIOKOH COM 00J1aaeT XOPOIIUMU TMTHeHUYeCKH-
MU cBoMcTBaMu. Onexna U3 BOJIOKOH COM yooOHa W NMPUATHA B HOCKE:
M0 MSITKOCTH OHA He YCTYMaeT KallleMUpPY W LIENKY, a MO JErKOCTH 00X0oauT
OONBIIMHCTBO ApPYyrux MarepuanoB, Onexna U3 BOJIOKHA COM CHMUMAaeT BOC-
MnajuTenbHbIe Mpollecchl O1arogaps coaepxaHuio BUuTamMmuHa E u canoHuHa,
MPEernsITCTBYET CTAPEHUIO KOXHU U CITOCOOCTBYET HOpMaIu3alluu KpoBoobpa-
IIeHUSI. DKOTOTHYECKUE IPEUMYIIECTBA COEBBIX TKAHEH COCTOST B TOM, UTO
MaTepuabl U3 He€ MoaJaloTcsa MoJHoOMY buopasnoxeHuio. CoeBoe MmoaoT-
HO — OTJIMYHLIM MaTepuas s MOolIMBa KaK MOBCEIHEBHOM, TaK U CIIOPTUB-
HOM oJexXIbl, KAK HUXXHETO Oe/bsl (BK/I1I04Yasi BBICOKOTEXHOIOTMYHOE TEPMO-
Oenbé), TaK UM MU3Oe/IMi CIelMaJIbHOro HasHadyeHUsi, Oelibsd WIsi OONbHHULI,
00yBHM, a TAKXKE M3TOTOBJIEHHUS KOCMETUYECKON MPOAYKIIMU U MHOTOTO JApY-
roro.

Txkanu rpomM3BOOAT TakKKe U3 bambykoebix eonokoH. bamMbyk — camoe
ObICTpOpAcCTYIliee pacTeHHe Ha 3eMile: KaXIblil 4ac BbICOTA Mo6EroB 3TOH
YHHUKA/IbHOH TpaBbl yBeJIMUMBaeTcs B cpenHeM Ha 2—3 cM (puc. 4.6). bambyk
npouspacraer pakTHYECKH caM 110 cebe U He HYKIAEeTCH B yXoue, B OT/IMYMe
OT XJIOTIKA, BhIpalllMBaHUE KOTOPOIro TpebyeT MHOTO BO/bI, JTIOJACKHUX pecyp-
COB M OOBIYMHO He 00XoauTCcs 0€3 nmpume-
HEeHMS MEeCTULIMIOB, FTepOULIMIO0B U IPYTHUX
BpeIHBIX BelllecTB. baMOyKy He HyXHa 3a-
LIMTA OT HACEKOMBIX U MIPOYME CENbCKOXO0-
39 CTBEHHbIE MEPOTIPUSATHS .

baMbykoBasi TKaHb UMEET MPEBOCXOA-
Hbl€ SKCIUTyaTallMOHHBIE Ka4yecTBa, OHa
NErkasi, Msarkasd v oOlagaeT MNpUSATHBIM
€CTECTBEHHBIM 0JIECKOM — [0 3TUM Kaude-
CTBAM TIPEBOCXOAMUT HATYpalbHbIM IIETK.
TxaHub o0b61amaeT BBICOKOH VIIPYTOCTbIO, B Puc. 4.5. CoeBoe BOJIOKHO
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CBSI3U C YeM TMPaKTUYECKU HE MHETCH, U
BBICOKOMH M3HOCOCTOMKOCThI0. bamMOyko-
Bas TKaAHb HE BBI3bIBACT aJUIEPrHYECKUX
peaxiiMii, He pasnpaxkaer KOxy, 3aluila-
eT eé oT yiabrpaduonera (orpaxas 98%
BPEIOHOCHBIX JTyuel), ob1agaeT bakTepu-
LIMIHBIMU CcBoMcTBaMu. bamOykoBoe BO-
JIOKHO He 3JIEKTpU3yeTcs, 00nagaeT BbiCO-
KOM BO3QYyXOMNPOHMLIAEMOCTbIO M TUIPO-
CKOMMYHOCTBIO, mpomyckags Ha 20%

Puc. 4.6. Bambyk Gonblile Bo3myxa u BnuThbiBasg Ha 60%
Oonbllle Bard, 4YeM TKaHW M3 XIOMKa
(puc. 4.7).

baMm0OykoBO€ BOIOKHO JIETKO IMOMNAACTCA OKPAlIUMBAHUIO M OTJIMYHO CO-
XpaHseT LBeT. DKOJOTMYHbIN cItoco0 BeIpabOTKH HUTEH M3 bDaMbyKa aHallo-
TUYEH Crocoby, KOTOPBIM UCMONb3YeTCs /1S MOJIydeHUs JIbHA U MeHbKU. [1pu
MMPOMBINUIEHHOM CIIOCO0€ BOJIOKHA pa3ae/IsioTcs XMMHUUYECKH — C MCITOJIb30-
BaHUEM llIe04eit, nucynbduaa yrneponaa U KMCIOT, a 3aTeM 3KCTPYAUPYIOTCS
(pacTBOp mpomaBIMBaeTcs 4epe3 duabepbl). M3 6aMOyKoBOM TKaHU U U3
cMecH 6aMOyKa ¢ XJIOMKOM LIBIOT MOCTE/IbHOE M HATe/IbHOE O€IbE, XaaaThl,
BEUEpHME U IMOBCEIHEBHBIC XEHCKHME IJIaThs, BSLKYT JETKHUE CBUTEPhI M HO-
cKd. M3 cMecoBBIX ¢ IEPCTHIO TKAHEH IIBIOT NMaJILTO U KYPTKH, H3TOTaB/IMBa-
0T TETUIYIO BA3aHYy10 oaexny. baMOyKoBoe BOTOKHO MOXKET ObITh TAKXKE Ipe-
BOCXOJHBIM HAMOJTHUTEIEM /U1 OAEsI.

Jlyobyma — BonokHo ¢ 5000-neTHei ucTopueii, OMHAKO TOMBKO cedyac
€ro HauMHAKT aKTHBHO MCHOAb30BaTh B KuTae B MPOMBIIIIEHHOM IIPOM3-
BOJACTBE TEKCTHJIbHBIX MaTepHa/loB. DTO pacTeHMUE MPOMU3pPACTaeT B Jiecax
Kurasa (nmpoBunHuusa Cunbl3zsaH) (puc. 4.8). OCHOBHBIE CBOMCTBA: BbICOKAs
TUTPOCKOMUYHOCTh, BO3AYXO- M MApONpPOHUIIAEMOCTb, 0aKTepPUILIMTHOCTD,
3amurta ot YD-usnyueHus, CTUMYISALUS KpoBoobOpaieHusi. TkaHb U3 1yo-
OYMBI XOpOIIO OKpalllMBaeTCs, Majlo-
ycaJao4yHa, MPOIyCcKaeT ATMHHOBOJIHOBBIE
JIydu MHGPaKpacHOro M3ay4YeHus, KOTO-
pble OKa3bIBalOT ODIIEYKpeIUisitolee U BO
MHOTIMX cCiy4dasax JiedyeOHoe BO3aelcTBHUE
Ha OpraHM3M 4YejI0BeKa.

IIpomblliIEHHOE MPUMEHEHUE T1OJIY-
4aloT TakKe aHaHacoBbie M OaHAHOBBIE
Puc. 4.7. bamMbykoBo€ BOTOKHO JIMCTOBBIE BOJIOKHA, BOJIOKHA KeHada, 1my-

68 .(, \\'\ H;/_.-

al100.tlda.ws



LMl ODOJTOTHOM, penelHUKAa, pAKUTHUKA,
MaHWIbl (abaku), MKyTa (KaJIbKYTTCKOM
[MEHbKH) U OP.

Peuuraupoeannan Koxca TpOU3BO-
OUTCS M3 OTXOOOB KOXEBEHHOIO MPOM3-
BOACTBA — 00Ope3d HaTypajibHbIX KOX,
KOTOpbiE B IMpOLIeCCe MU3MEIbYEHMS Mpe-
BpalllalOT B BOJTOKHUCTBIM MOPOILIOK, CKJIe-
MBAEMbI BIOCJIEACTBUM C NMPHUMEHEHUEM
JlaTeKca WM APYTryuX KJIesuX MaTeprualios. Puc. 4.8. llyo6yma
DT0 Mmo3BongeT MOAy4YaTh MaTepuas, II0
IACTUYHOCTH U MPOYHOCTH OIM3KHUU K HATYypalbHOM KOXE U UMEIOIIMM 3a-
rnax BblOeJaHHOM KoxXH. TakuMm oOpa3oM, peLHMKIMpOBaHHAasA KoxXa — 3TO
HEUYTO CpelIHee MEXKIAY HATYPAJIbHOM U UCKYCCTBEHHOM KOXEH.

Ilpouzeodcmeo uz eemowinu (TEKCTUIBHOM, KOXEBEHHOM, MEXOBOM
U 1p.) — el oaMH MCTOYHMK MaTepUaIOB Ui MOJHOM M 3KOJOTHYHOM
ONEXIbl. DTO He CTapbie HOILIEHBIE BElllK, a MPeIMeThl OIeXK/bl, 00YBb U aK-
ceccyapbl U3 peuuKaupoeannbix mamepuaioe. IMeHHO UX 3KCIIEPThI MO-
Ibl, 3KOJOIM U HYyTYypOJIOrd Ha3bIBAKOT UCTUHHBIM UCTOYHUKOM MOJbI O1M-
Kaimiero oyaoymiero. CormtacHO HEKOTOPBIM IIPOTrHO3aM, YK€ B HeJaléKoM
OyayieM TeXHOJOTUM MPOU3BOACTBA BOJOKOH M3 BETOLIM JOCTUTHYT TAKOIO
YPOBHS, IPU KOTOPOM PELIMKIMPOBAHHBIN LIENK MO KAaYeCTBY HUYEM HeE Oy-
IET yCTYNaTh HACTOALLIEMY.

OcCHOBHbIE NMOHATUA U TEPMMWHBbBI:

9KOBOJIOKHO, OuoTexHonoruu, 6uollAHBo/OKHA, 3KOTKAaHU, XUTHUHOBas
BMCKO3a, 6aMOYyKOBOE BOJTOKHO, COEBOE BOJIOKHO, TyoOyMa, pelMKIUpO-
BaHHAas KOXa, peLUKIUPOBAHHBIH HIEIK.

BOI'IpOCbI M 3aflaHNA

1. Kakumu yHUKansHbIMW CBOMCTBaMMU 0BnagaioT skoBonokHa? 2. Kakue Ho-
Bble BMAbl HaTypanbHbiX TEKCTUNbHLIX BONOKOH PacTUTENbHOrNO MpoMcXoXaeHus
NPUMEHAIOTCA NMPY NPOU3BOACTBE oAexAabl? 3. PacckaXute O AOCTOMHCTBAX TKa-
HeW, U3roTOBNEeHHbIX U3 KYKypy3bl. 4. YTO Bbl 3HaeTe O NPOU3BOACTBE 3KOTKaHeEM
M3 Bogopocnen? Kakumwm cBoWcTBamM OHM obnapawT? 5. Pacckaxurte, KakMmm
YHUKanbHbIMW CBOWCTBaMK obnagaeT coeBan TkaHb. 6. CornacHbl M Bbl C Bbipaxe-
HUem «bambyk — rmaBHbIN BONOKHUCTLIM MaTepyvan TeKCTUNbHOW NPOMbI WWNEHHO-
crmn»? 7. I3 Kakoro cbipbfl MPOU3BOAMTCA PEeLMKNIMPOBaHHAaA KoxXa?
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PaspaboTtailTe peknamHylo akuuio 1 NOroTUn ans ogHoOro 13 npeanpuaTun no
NPOW3BOACTBY 3KOTKaHeN (3TO 3aflaHe peKoOMeHAyeM BbiNONMHATL B rpynne).

Wcnonb3ys MHTepHeT, HananTe maTepuan O NPoM3BOACTBE U UCNONb30BaHUN
pPeuuKNMpPoBaHHbLIX MaTepuanoB U KONNeKuusaX COBpPeMeHHbIX Au3alHepoB, Uc-
MNoNb3yIOLWMX 3TU MaTepuansl. CBOW pacckas conpoBoguTe MynsTMMeaUNHON npe-
3eHTaLuuen.

§ 13. 3puTtenbHbIE WIIIO3UU B ONIEXKIE

| YTo MoXeT NpuOIU3UTh BHELIHUIA 00JIMK YeloBeKa K uaeany? I
| CormacHel 1M Bbl ¢ BbicKaseiBaHueM [a6pusne Koxko Ilaxens: |
| «Moaa mpUXOOUT U YXOOMT, a CTWIb ocTaétca»? Ecnu ma, obocHyiite |
| CBOH OTBET. I

Onexna — oaHa u3 GoOpM ICTETUUECKOU AeATEILHOCTH YeTOBeKa, SIBJIsI-
€TCA BAXHBIM 3JIEMEHTOM BOCIIPUATHUSA YEJI0BEKA YEJIOBEKOM. YIa4HO IOI0-
OpaHHas oleXaa BJIMSET Ha HAllle CAMOCO3HAHHWE, CAMOOLIEHKY, CAMOYYyB-
CTBUE, HACTPOEHME U JaXKE HaA CYIbOY.

Manepa omeBaTbCsi HApAMYKO CBsi3aHA C OCOOEHHOCTAMH JTMYHOCTH
U XapaktepoM yenoBeka. Onexaa B caMOM CBOeI CYILTHOCTH HECET ABe (DYHK-
UMM — YTHWIMTAPHYIO UM 3CTeTH4YecKylo. C OOHOH CTOPOHBI, OHA IMpPEeIMET
MePBOM HEOOXOMUMOCTH, C APYTOM — BhIpaXaeT ONpeaeIEHHOE MpeacTaBiie-
HHE O KpacoTe.

HenpononxurensHoe rocrnoacTBO HEKOTOPBIX (DOPM KOCTIOMAa Ha3biBa-
eTcsi Mmodoi. Moaa oTpaxaeT MHOTOrpaHHOCTb COLIMAJIbHOTO, HCTOPHUYECKO-
ro U XynoXeCcTBEeHHOIo pa3sBUTHUs 4ejioBeKa. EcCiM cpaBHHMBATh KOCTHOMBI
pasIUYHBIX IMOX, MOXHO 3aMETUTh, YTO MOJIa MEHSETCsl HE TOJIbKO Ha Ijia-
Th€, HO U Ha MAeajl YeJIOBeUeCKOoro Tejia. Kaxabiid 4eloBeK X04eT COOTBET-
CTBOBAaTh MOJHOMY WJEAly, U B 3TOM MOXET IMOMOYb MPaBUJIbHBIA MOA0OD
OICKIbI.

Ha pucynke 4.9 uzobpaxeHa ycIoBHO NponopluoHanbHas ¢hurypa, rie
3a eAMHULYY U3MEPEeHUsI IPUHST pa3Mep rojIoBbI (MOAY/Ib), paBHbL ! /g pocTta
(hurypsl yenoBeka. [IpubIM3NTL CBOM BHELIHUM OOMHMK K HMealy BaM OMO-
KEeT YMEHME clienaTh 00 beKTHUBHBIM aHATU3 IMTPOMOPLIUKA cBOei DUTYypHI; TTpa-
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BUJIBHO BBLIOpAaTh CUJIY3T, MPOMOPLMU, LIBET OAEKIbI;
HCMOMb30BaTh 3PUTENLHBIE WLUTIO3UU TIPH CO3NAHUM
omexunl (puc. 4.10—4.23).

3puTeTbHBIMU WILTIO3USIMHU HA3bIBAlOT BO3HUKAIO-
lIee BrieYaTIeHWEe UCKaXKeHUs pa3Mmepa, (hopMbl, 1LiBe-
Ta, MPOIOPLUIA MIPEAMETOB MPU OMNMPEAEIEHHBIX YCIIO-
BUSIX MUX BocnpusATHs. To ecTb onTuvyeckKul 3ddexT
3acTaB/isieT Hac 0OMaHbIBATBCS: TO, YTO Mbl BUIUM, HE
COOTBETCTBYET PEaATbHOCTH.

3HaHWe W MpaBUJIbHOE HMCIOJIb30BAHUE CBOMCTB
3pUTEIbHBIX WUTIO3UM MO3BOSIOT MOAYEPKHYTh Kpa-
COTY U COBEPIIEHCTBO TMPaBUIbHON (UTYPHI, YIAYHO
paccTaBUTh MOJHBIE AKIIEHTHI HA TOW WJIM UHOMW 4YacTU
tejaa. [Ipu 3TOM MOXKHO MCIIO/Ib30BaTh ABa A0COMIOTHO
pa3HbIX METOAA: MOAYEPKUBAHUE TOCTOUHCTB (QUTYPLI
WJTU CKPBITHE HeJOCTATKOB.

Ha pucynHke 4.10 moxkazaHbl MOIEMHU OIEXIBI,
3pPUTENBHO U3MEHSIONIME [IMHY OTpe3Ka B 3aBUCH-

MocTH OT opM ero KOHLIOB. Eciii conmocTaBUTh paB-  pye 4 9 VernoBHO
HbIE OTPe3KU g U 6 (puc. 4.10), TO OTPE30K @ 3pUTENDL-  [POMOPLHOHAIBHAS
HO KaxeTcd IJIMHHee OTpe3ka 6 3a cuéT pasHoro durypa

o opMIEHUS KOHLIOB.

Bribupasi pacnonoxeHue MOJA0OC Ha TKAHU B MOMOCKY (BEpTUKaATbHOE
WX TOPU30HTAILHOE), MOXHO, HAIIPUMED, MPUIATh MOJHOU (pUrype CTpOoi-
HOCTb, VUMUTBIBAsA LIUPUHY, YACTOTY ¥ PUTMUYHOCTB MoJjioc (puc. 4.11).

I[Tpu croxHoOM pacmoOXeHUM MOJA0C (HarpuMep, MoA YIVIOM) BaXHO
Y4E€CTh, UTO YIVIbI, OOpa3yeMbleé BCTPEYHBIMM MOJOCAMU, HAIPaBICHHBIMU
OCTPMEM BBEPX, COKpAIIAIOT HIMPUHY OEnep MmoJaHOoM (hUrypsl. Yribl, HaripaB-
JIEHHBbIE OCTPUEM BHU3, HA00OPOT, 3pUTEILHO PACIIUPAIOT OEapa, Jaxe eciau
ceiaTh BepTUKaIbHYIO BCTABKY nocepenuHe (puc. 4.12).

C nMoMomuIb10 CBETIBIX TOHOB 3PUTEIbHO YBETHYHBAIOT UIH MPHUOINKAIOT
(hurypy, a ¢ NIOMOLIbLID TEMHBIX, HA000OPOT, YMEHBIIAKOT UIX OTAANSIOT QU-
rypy.

fABieHue uppaguaAldMA COCTOUT B TOM, UTO CBET/IbIE MTPEAMEThI, pacro-
JIOXKEeHHbIE Ha TEMHOM (pboHe, KaxyTcs OoJibllle, a TEMHBIE Ha CBETJIOM (ho-
He — MmeHblue. Ha pucyHke 4.13, g Oenblii KBaapaT KaxKeTcsl 3HAYMUTEIbHO
Oonblile, YeM YEPHBIM KBaApaT TAKOro Xe pa3Mepa Ha bemom coHe.
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Puc. 4. 10. Unmo3us u3MeHeHUs [IUTUHBL

Puc. 4. 12. Unmosud
U3MEHEeHUs] HanpaBileHUus
JIHHWIA

Puc. 4. 11. Unnro3uga usMeHeHus
napauensHOCTA THHUMA
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Puc. 4. 14. Unmo3us uaMeHeHus HopMbl

DTOT BUI WIIIO3UM pacCMOTPUM Ha MpuMmepe KoHTpacrta ¢dhopMm, pasme-
POB M IL1acTHYECKOro pucyHka. Manenbkasa popma psaaoMm ¢ OobLIOH ele
GoJibllIe yMeHbLIAaeTCs, a 0obluas opMa B OKPYKEHHMH MajlbiX KaxXKeTcs e1é
Goablie (puc. 4.13, 6).

[Iponopuuu GUrypel 3puTe/IbHO MOXKHO MU3MEHUTh IIYTEM IMOA0Opa pu-
CYHKAa TKAHW KOHTPACTHBIX LIBETOB (puc. 4.14).

Hns ¢durypsl ¢ JIIMHHBIM TYJIOBUILEM HENb3s MCIOIbL30BaTh OMEXKIY,
VITHHSIIONIYIO BEpXHIOW 4acTh ¢durypbl. HexenatensHbl obneraiomnue ria-
Thsl C 3aHUXKEHHOMW Tallvel U YIIMHEHHbIE XaKeThl. BusyansHo durypy cae-
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Puc. 4. 15. BapuaHThl ofeX bl 17151 U3MEHEHUST BOCTIPUSATHS
JUTMHHOTO TYJIOBUIIA

Puc. 4. 16. U3aMeHeHUe BOCIIPUSTUSI KOPOTKOTO TYI0BHUILIA

naet GoJiee MPONOPLIMOHAIBHOMN YIeHEHUE TOPU30OHTAIbHBIMU JIMHUSIMU IO/
JAMHHEH Ipyau Y IWHUA 3aBbllIeHHOM Taauu (puc. 4.15).

s GUryp ¢ KOpoTKUM TYJIOBUILEM He CIEAYeT BEIOMpPaTh ONeXKaY, aKLIeH-
TUPYIOLLIYIO JIMHUIO Taauu. /1 3pUTEILHOIO BOCIIpUATHSA D0Jiee MpOoIopLKo-
HaJIbHOM (DUTYypHI KeJIaTEIbHO B ONEXK/IE UCIIOIb30BaATh MPWJIETalOUIUK CHITYIT,
BEePTHKAIbHBIE pelibe(hHbIe TMHUU, 3aHIDKEHHYIO JIMHUIO Tauu (puc. 4.16).

Ha durype ¢ nauHHOM 1ueed Xopollo cMoTpaATcsa wapdbl, BbICOKHE
BOPOTHUKU-TONb(}, BOPOTHUKHU C prolliaMu 1 xabo (puc. 4.17, a).
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Puc. 4. 17. U3meHeHHe BocIpUsATHA QHUTYDPHL:
a — C IJTUHHOM 1I1eeii; 6 — ¢ KOPOTKOi 11eeit

Puc. 4. 18. BapyuaHTEl U3MEHEHHUS BOCTIPUATHAS (DUTYPBI
C MAJIEHbKOM IpYIBIO

Ha pucynke 4.17, 6 npenctaBieHbl MOIETH OIEX/IbI, TIO3BONAIONINE 3PH-
TeAbHO YIJTMHUTD 1IE10: IITyOOKHE BhIpE3bl, IMUHHbIC HIap(dhbl, JIMHHbIEC OYChHI.

ManeHbKYIO Ipyib MOXHO 3PUTE/IbHO YBEIUUYUTh TAKUMU KOHCTPYKTUB-
HBIMM 3JIEMEHTAMM OAEXKIbI, KAK Pa3/IMMHbIE IPAITUPOBKU, XKa00 U BOIAHBI,
Mmoapes Mo JMHUEH rpyay B COMETaHUU C APanupoBKoii (puc. 4.18).

[MonmHas durypa BocmpuHHMaercs Oojiee CTpPOHOI NMPHU BBEICHUU B
KOHCTPYKLIMIO ONEXKIbl BEPTUKAIBHBIX YICHEHUN U YATUHEHUS COCTABIISIIO-
LIMX 3JIEMEHTOB KOCTIOMa — 000K, XKakeToB. Takxke U3MEHSAET BOCIIPUATHUE
(burypbl BBeIeHME LIBETOBOINO M rpauyeckKoro pelieHusi KOCTIoMa: BEpTU-
KaJIbHBIE TTOJIOCHI, MOJIOCKA C U3MEHEHUEM yI/ia, COYETAHUE TEMHBIX U CBET-
JIbIX IBETOB (pucC. 4.19).
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Puc. 4.20. BapuaHTHI O€XIbI TSI H3MEHEHMA BOCTIPHATHS XyA0i GHUTryphl

s 3pUTeIbHOro U3MEHEHHUS Xynoi (UTyphl B OACKIE MCHONB3YIOT Io-
PU30HTAIbHBIC WICHEHMS 110 TMHUU TAJIMH WM BBIIIC IMHUM TaTUU, a TAKXKE
BCE€ BapMaHThI YBEIMUYEHUA 00bEMa, TaKKMe KaK COOPKU, proliu, daiabl U T. 1.
He pexoMmeHOyeTcsi HOCHTh YAJTMHEHHYIO ONEXKIY NMPUICTAIOIIEro CHUIyITa
(puc. 4.20).

st 3pUTEIbHOTO YMEHbLICHUS LIMPUHBI IUIEY MCIIOIb3YIOT JIEMEHTHI,
KOTOpbIe IMO3BOJISIIOT HEe aKlieHTUpoBaTh Iuiedun. Hanpumep, o0bEMHbBIIM BO-
POTHUK WM Lapd, OeIepuHy U T. 4. (puc. 4.21).
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Puc. 4.21. BapuaHTbI O1eX bl 111 U3MEHEHUS] BOCIIPUATUS (PUTYPBI
C LWUPOKUMH IIeYaMu

Puc. 4.22. U3MeHeHHe BOCTIPUATHS MMOKATHIX I1eY ILIeYeBBIMK HAaKIaaKaMH

s coznanus 3¢ dekTa NpsMbIX paclliMPEeHHbBIX IJ1eY NIPUMEHSIOT CIle-
LIMaIbHble IUIeYeBble HAK/IAOKN — MOAIUIeYnKH (puc. 4.22).

Hiast duryp ¢ cyTynoi CIMHOH peKOMeHAyeTCs oJexXiaa ¢ TAaKMMM 3Jie-
MEHTAMM, KaK KaIlloIIOH, 0OJIbIIOI ApanmupoOBaHHBLIM BOpOTHHMK. Omexna
C «IeTSllIei» CIMHKOM TakKe CO3Ja€T MWIIO3UMID CTPOMHOH (UIyphbl
(puc. 4.23).

Boo0Oiie ke B coBpeMeHHOM MO/E€ HEeT XECTKHUX IPaBUI U OrpaHUYe-
Hui, TanaHT ¥ YYBCTBO CTUJISA TTO3BOJISIOT AU3aliHEpaM U300peTaTb caMble
He-OXMIaHHbIe KOMOMHAIIMM, BHOCS 3JIEMEHT WIPbI, PACKpPEIOUIEHUs.
I[MToMHUTE TOIBLKO, YTO U BCE OCTaIbHOE — aKCeccyaphl, IPUYECcKa, MOX0/I-
Ka, (hurypa — MOIKHO COOTBETCTBOBAThH 3aAyMaHHOMY 00pa3y U onpaBbi-
BaThb €r0.
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Puc. 4.23. KOHCTpYKTUBHBIE DJIEMEHTHI OAEXK/IbI 1715 U3MEHEHHST BOCTIPUSITHS
CYTYI0M CIIMHBI

Crunse (1aT. stilus) — yCTOMYUBBINA, KOHKPETHO OIPENeTUBIIMACS A3bIK
STIOXU, BRIPAXAIOIINK €8 KYJIBETYPY, MOHATHE KPACOTHI U OTHOIIEHUE K OKPY-
9 xatwouiemy Mupy. CTuib KocTioma omnpenessier ero cuiyst. Cuayat — 370
- BHEILLIHEee odyepTaHue M000ro npeaMera win koctioma., OH BbIpaxaercs co-
OTHOLICHHWEM JIMHMM IUIeya U (POPMBI PYKABOB K UIMHE TajlMM, a TaKKe
K dopMe U [UTMHE I00KH B JKEHCKOM KOCTIOME M ITAHTAJIOH — B MYKCKOM.

s TOYHOM XapaKTepUCTUKH CHUTY3Thl CPAaBHUBAIOT € pa3/IMYHBIMU reo-
METPpUYECKUMHU (hUTYpaMK: OBal, MPAMOYTOJbHUK, TPaNelus, TPEYTOIbHUK,
a TaKxXKe ¢ pas/JIMYHBIMU TIpeIMeTaMi: KapaHaall, KOJOKOJ, IMeCOYHbIE Yachl
u ap. (puc. 4.24).

Puc. 4.24. CunysThl: @ — NPSIMOi ; 6 — Tparnelusi; € — MPUTATEHHBI;
2 — MOJIyIIpUTaIeHHBI
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8 2 d

Puc. 4.25. Monenu u3BeCTHBIX TU3aifHEPOB ONEXK Ll a, 6 — Bsyecnapa 3aiitiena;
6 — JIxxanuu Bepcaue; e, d — Kpucruana /luopa
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CradaH C

Ha npoTsskeHUM HEeCKONbKUX BEKOB CKIAAbIBANCS BBICOKUI ABTOPUTET
MOEIbEPOB B 00/1aCTH MCKYCCTBA KOCTIOMA. XyIOXHUKH I10 KOCTIOMY yMe-
10T M300paxaTh U TBOPUTh, OMUPAsICh HA UCTOPUIO, DOraTyio TpaaulMsIMKU
HApOAHOro JeKOpaTUBHO-IIPUKIAAHOIO UCKyccTBAa. IMEHHO 3TO BBI3bIBAET
MOCTOSIHHBIM MHTEpPeC K MX TBOPYECTBY U MPUHOCHUT YCIIeXW Ha MEXIyHapoI-
HOM apeHe.

Hanpumep, uzBecTHbIN XyaoxXHUK-Moneabep Hanexna Jlamanosa noay-
yuna ['paH-mipu Ha BeicTaBke B [lapike emé B 1925 r. Bssuecnas 3aiiiieB cos-
JAaET HE MPOCTO MOAY, a COOCTBEHHBINM CTH/Ib B OAEXK/E, OCTAIOLIMICI aKTy-
aJTbHBIM B TeYeHUEe MHOTUX JIeT (puc. 4.25, a, 6). BenukonenHsie KOIEKIIUA
u3 Mexa MpuHel KpyTHKOBOMH, coyeTalollMe TOHKMUH BKYC, JJIEFTAHTHOCTb
M JeKOpaTMBHOE HAaYa/10, MOJYYUIN IIIMPOKYIO U3BECTHOCTDb HE TOJILKO B Poc-
CMM, HO U 3a pybexxoM. TBOpUYECTBO HAILIMX MOAEILEPOB 3aHUMAET HOCTOMHOE
MECTO B PSIIY TAKUX KPYITHBIX MacTepoB, Kak @punepuk Bopr, [Tons Iyape,
Koko llanens, Kpuctuan Huop, [Ivep Kaponen, UB Cen Jlopan, [IxxanHu
Bepcaue (puc. 4.25, 6—0d).

OcHOBHbIE MNOHATUA U TEPMMWHbDbI:
omexna, Mojaa, CTW/ib, CUJIYIT, 3pUTeIbHbIE WLIIO3UM, SBIEHUE Uppaaua-
WU,

BOI'IpOCbI M 3aflaHANA

1. Yto noHumatoT nog ctunem? 2. Yto Takoe cunysT? 3. MNoa BAMAHUEM Kakux
YCNOBMA NPOMCXOAAT U3MEeHeHUs B XyaoXecTBeHHOM obpase ogexabi? 4. C no-
MOLLbK Yero MOXHO NpUbNM3UTL CBOM BHEWHWW BUA K uaeany? 5. Bnuser nu
LuBeTOBOE U rpacduyeckoe pelieHne KOCTIoOMa Ha BocnpuaTue ¢purypsi? Npusean-
Te npuMepsl. 6. MepeuncinTe UMeHa U3BECTHLIX AU3aNHEePOB.

Hangute B MHTepHeTe Moaenu oaexasbl, yd4mnTbiBalowme ocobeHHOCTH Bawen
purypbl. Hapucyute B TeTpagu 3CKM3 nnevyeBoro msgenus Ha ceba wm caenavTte
onucaHue Mofenu B COOTBETCTBUM C MHAMBUAYANbHLIMW OCODEeHHOCTAMU Ballen

purypsl.

Wcnonb3ya MHTepHeT 1 apyrmve MCTOYHUKW MHpopMaumM, NoarotToeesTe coob-
LieHWe O TBOpYeCcTBE OQHOro U3 POCCMICKUX MOOENLEPOB.

8 0 3 ‘\\ 1
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§ 14. CHsaTHE MEPOK /IS TOCTPOEHUS YepTexKa
OCHOBBI I1JIEYE€BOr0 U3/IEIUSI
C LIEJIBHOKPOEHBIM PYKaBOM

| Kakue Mepku HEOOXOMUMBI /I TOCTPOEHUs YepTexa IIeYeBOro U3- |
| menua? HaszoBuTe OCHOBHBIE MpaBW/a IIPH CHATHUM MEPOK s I10- |
| | CTPOEHHSA YEPTEXKA IIEUEBOTO H3IENHSL. |

Bbl yXe u3ydyuau mnpaBuiia U3MEpeHUs (DUrypbl YeIOBEKa, HAYYUIUCH
HIUMTh (hapTyK, 100Ky, OpIOKH, PACCUMTHIBATE U CTPOUTH BHIKPOUKH M1 3TUX
LIBEHHBIX M30EAUN; HaydMITUCh BbIOMPAaTh U BLINIOJHATH COCAMHUTEIbHBIC
M KpaeBble 1IBbI, 00pabaThiBaTh OTAEIbHbBIE Y3JIbl, TAKME KaK BEepXHUM cpe3
I00KM 1 OPIOK, 3aCTEXKKA FOOKHU U T. 1.

CrenyioiiuM 3TarnoM B OCBOCHUM a30YKM LIUTbS SBJSIOTCS KOHCTPYU-
poBaHUE, MOAEIUPOBAHUE M M3TOTOBJICHUE ILICUEBLIX MIAE/IMI C LENLHO-
KPOEHBLIM U BTauHbIM pykasowm. [1nedyeBsle u3aenus: O6Jy3KH, MIaThs, JIETKUE
OecrnoKIaf0uHbIEC KAKETbl — OTHOCSTCS K BEpXHEN onexie v TpebyloT Bbl-
COKOIo KauecTBa nocaaku usnenus Ha ¢urype. [locaanka mzgenus Ha pu-
rype — 9TO XOpolll€e COOTBETCTBUE U3AeaUs (pUrype Mo IUpPUHE, JUITMHE U
B 1Lies1oM 1o hopMme.

OcHoBa — 3TO YePTEXK OCHOBHBIX KOHTY-
pOB JeTaneit u3nenus: CIMHKYU, nepeaa, pykasa
u gap. Hepréx crpourcss Ha Oa3sMCHOM CETKE,
MpeacTaBisiouied coboid COBOKYIMHOCTbL BEpP-
TUKaJIbHbIX U TOPU30HTAIbLHBIX JIMHUI, pacno-
JIOKEHHBIX B MeCTaxX HauOOIbIIET0O USMEHEHUS
npoduns GUrypsl.

Hayuyutbcs CHHUMATh MepKM BaXHO He
TOJIBKO [UJIsl IOCTPOCHUS YepTeXka OCHOBBI JIIO-
0Oro WBEHHOro U3AeAMSA, HO W I IpaBUilb-
HOTO ToA0O0pa roToOBLIX BEIKpoeK. OT TOUHOCTH
CHSATUS MEPOK 3aBUCHUT ITPABUIbHOCTb MTOCTPO-
EHUsI YepTeka M, KakK CIAe[ACTBUE — MOcaaKa Uu3-
nenus Ha durype M pacyeétr HeoOXOOMMOro Ko-
auyectBa TKaHW. [lJsi MOCTpoeHusl 4depTrexa
OCHOBBI TUJIEYEBOrO HM3[eMUs C LelbHOKpOe-
HBIM PYKaBOM CHHUMAIOT MEPKH, IMOKa3aHHBIE Puc. 4.26. NU3mepeHue
Ha pucyHKe 4.26 u npuBeaéHHbIe B Tabaule 4.1. (bUrypsI 4eTOBEKA
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I[Ipu usmMepeHuu Urypbl CAHTUMETPOBYIO JIEHTY Helb3s OCIabnsaTb WUIU
Ype3MEpPHO HATSTMBaTh, U3MEPSEMbI JO/LKEH CTOAThL MpsIMO, 0e3 HampsoKe-
HHUSI, COXpaHsis MPUBBIYHYIO OCAHKY, C OMYIIEHHBIMU PYKAMU.

JL1s1 1MOCTpoeHUs YepTeKel JeTalei onexabl, KpoMe MEepOK (GUTIyphI,
HeoOXoMuMO UMETh npubasxu Ha ceobodHnoe obaezanue. OHU CO3MAIOT
BO3AYIIHBbIE 3a30pbl MEXIY TEJIOM M OAEXI0oMH, obecrneunBaloniie csodbony
ObIXaHWS, IBUXKEHMS, U 3aBUCSAT OT BUJA u3nenus (IiaTbe, XXKaKeT, MaiabTo,
100Ka, OPIOKM M T. [1.), CUJIYDTa, a TAKXKE HANIPaBJIeHUS MO/bL.

BenuuyuHa npubaBoOK B HAIlIEM ClIydyae COCTABIseT: MpubaBKa K IoJyo0d-

xBaty pyau — IIr = 6—8 cm; mpubaBka kK obxsaty mueua — Ilom =
=5—7 cM.

MpakTnyeckasa pabora N2 7

-«CHAAITME MepOoK ANA NOCTPOeHUs YepTexXa
OCHOBbI NJ1Ie4eBOro nsgenus

C LeNnbHOKpPOEeHbIM pyKaBoM»

Ileav pabomet: n3MepUTh PUIYPY YeIOBEKA M 3allMCAaTh PE3YIbTaThl U3-

MEPEHMI1, UCTIONb3YS YCIIOBHBIE 0003HAYEHUS MEPOK.
Hucmpymenmot u npucnocobaerusn. CAHTUMETPOBas JIeHTa, JTUHEHKa.

1. CaHTUMETPOBOI NEHTOM BBITTOTHUTE U3MepeHUs (hUTYpPHI COCENKH MO
rnapre B COOTBETCTBUM C MpaBujaamMu u3 tabnuiel 4.1. Bo BpemMs usMepeHus
CJIEAYET CTOSATh CIIOKOMHO, 6e3 HaIlpsKeHHUs, C ONopoi Ha obe HOTU, C OIy-
LIEHHBIMH PYKaMH.

2. 3anmuumTe pe3ynbTaThl CBOMX U3MepeHUil B Tabnuily B TeTpagu. Mep-
ki Crll u Cur 3anuceiBaiTe B MOJIOBUHHOM pa3Mepe OT IIOJIHOro ooxsara.

OcHOBHbIE MNOHATVUA U TEPMMWHbDbI:
1IeTbHOKPOEHbIM pyKaB, Mocaaka usaenus Ha ¢durype, ocHoBa, MpUubaBKu
Ha cBOOOmHOEe oberaHue.

BOI'IpOCb! M 3aflaHNA

1. PacckaXiuTe 1 NoKaXuTe, Kak CHUMaoTCA M 3anNucbiBalOTCA MepKu, Heobxo-
OUMble AN NOCTPOEHUs YepTeXa OCHOBbI MNaThfl C LENbHOKPOEeHbIM pPYyKaBOM.
2. Kakne MepKkM 3anucbiBaloTcs B NONHOM pa3mepe, a Kakue — B NoNnoBUMHHOM?
3. Mocne namepeHus ceoen purypsl 3anuiuMTe pesynsTaThl B TETPaab.

Cxadan € material 100 tlda.w
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§ 15. KoHcTtpyupoBaHue

| M IIOCTPOCHUE YepTekKa
OCHOBBI IJIEYEBOIO U3/1e/Hs
C LIEJIbHOKPOEHBIM PYKaBOM

| IlepeuncnuTe KOHCTPYKTHBHBIC IMHMM YepTexa rarhd. Kakumu uH- |
| CTPYMEHTaMH W MPUCIOCOOIeHUAMM MOJIb3YIOTCSA MPH MOCTPOSHUH |
| yeprexeit? |

OcHOBA KOHCTPYKIIMY M3IE/IHS — 3TO Y€PTEXK OCHOBHBIX JIETANICH U3~
JIAS: CTIMHKM, Tepena, pykasa. YepTex cTpouTcsa Ha OasuCHOM ceTKe, rmpea-
CTaBJSIIOLIEN COOOM COBOKYIHOCTb BEPTHUKAIBHBIX U TOPU30HTAIbHbBIX JIH-
HUH, pacoJOXKEeHHbBIX B MecTaXx HauboIbllero u3MeHeHUs npoduns pury-
pel. CeTKa omnpenejser oOLIMIT pasMep M3AelMs MO IIHUPUHE W OJIUHE,
a TaKKe pasMephl ero aetaneil (CMUHKU, mepena, pykaBa).

Durypa yeoBeKa CHMMETPHYHA, IIO3TOMY YEPTEK CTPOUTCS HA MOJIOBU-
HY HWIMPUHBI u3aenus (puc. 4.27).

KoHtyp yepTexa repena ¥ CIIMHKU COCTABISET CICAYIOLINE KOHCTPYK-
TUBHBIE JTUHUM: JIMHUA TJIe4a, IMHUSA TOPJIOBHUHBI MEpeaa U CIIMHKH, JTUHUS
HU3a, TMHHUSA O0Ka M TMHUA HU3a pyKaBa. B KOHCTpyKIIMM TIJIeYeBOro U3ae-
JUs C LeJbHOKPOEHBIM pPYKaBOM 4YepTEX Mepea OTIMYAETCs OT uepTrexa
CUHKU TOJABbKO Oonee MIyOOKMM BBIPE30OM TOPIOBUHBI, MO3TOMY MHEpEN U

CIIMHKA CTpPOSTCHS OJHOBPEMEHHO HAa OMHOHM M TOH Xe 0a3suCHOM ceTKe
(puc. 4.28).

JIuHua nneva

Jlunus Tanuun

JIuHusa HH3a

Puc. 4.27. TopusoHTaNBHBIE TUHUU DA3UCHOM CETKH yepTexa

4 W



JInHus reya
lopnoBrHa CIMHKH

[oproBuHa nepena 27

JIvHWs HU3a pyKasa

JIuHus 6oka
JIuHMg Tanuu A

JIuHus cepeAlHEI

JIMHusS HU3a

Puc. 4.25. KOHCTpYKTHUBHBIE TUHUU
Ha YepTexe IJ1aThs

IMTocTpoeHne Da3UCHOM CEeTKH YepTeKa

1. B BepxHe# yacTu 1McTa noctaBbre TOUKY [1 M OT He€ OTIOXUTE BHU3
anuny uanenus Ju. O6o3HaubTe HUXKHIO TOUKyY 6ykBoit H (puc. 4.29).

[IH = du=97,0 cm. [IH — 310 nMHMKSA cepeauHbI CTTMHKU U Mepena.

Ceosa meprxa: In = ... cM.

2. Ot Touku I1 BHU3 MO BepTUKATBHOM TMHUU OTI0XKUTE PACCTOSTHUE J10
JTUHUWU TAlUM, KOTOpoe onpeaensietcss Mepkoit JIte:

[1T = drc = 39,2 cm.

Pacuém no ceoum mepkam:

IIT = rc =... cM.

Yepes nonyueHHsle Touku I1, T, H npoBenuTe ropu3oHTaIN BIIPABO.

3. [To nuHuuM maeva omioxure wmpuny usnenus [111,, koropas onpene-
JIsIeTCsl MEPKOHM 1nojiyobxBaTa rpyau ¢ npubaBkoi Ha cBoOoay o0ieraHus:

I, =(CrlI + IIr) : 2= (44,2 + 7) : 2= 25,6 cMm.

Yepes Touky I1, npoBenuTe BepTUKAIBHYIO JMHUIO U HAa NEPECEUCHUHU
€€ C TOPU30OHTAIbHLIMHY JIMHUAMM TaTMH U HHU3a 1ocraBeTe Touku T, u H,.
Ha sToMm 3akaH4YMBaeTcs MocTpoeHue 6a3sMCcHOM CEeTKH.

Pacuém no ceoum mepkam:

I, =(CrIl + ) : 2= (... + 7) : 2= ... cm.
ITocTpOoeHune JMHNAH ropJIOBHHbBI
4. OTnoxuTte BripaBo oT To4ku I1 1Mo TMHUM IIeYa IMMPUHY FOPI0BHHBI

cnuHKM u nepena 111,
I, =(Cm:3)+1,0=(17,0:3) + 1,0=5,7+1,0= 6,7 cm.
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/Hz
I,
T, r
I
T T
7 T
H, Puc. 4.30. Torosblii
H o __HH H_ 4yepTEX IUIeYEeBOro
* 1 2] W3IeTHs
Puc. 4.29. TlocTtpoeHue yepTexka ILIeYeBOro U3neaus C LIETbHOKPOEHBIM
C LUeTBHOKPOEHBIM PYKABOM PYKaBOM

OtnoxuTe BBepx oT Touku I, BricoTy ropnoBunbl ciuHaku I1,115:

ILII,=1II1,:3=6,7:3=2,2 cM.

CoenuHuUTe TUIABHOM KpUBOM Touku [T u I1;.

Pacuém no ceoum meprkam:

M,=(Cm:3)+1,0=(..:3)+1,0=..+ 1L,0=.. cm.

ILII;=1II1;:3=..:3=.. cM.

5. Otnoxwure BHU3 oT ToukH I1 ryduny ropnosunsl nepena II1,:

HH4 = HH2 — 6,7 CM.

Coenunute miaBHoii KpuBo¥ Touku I, u I1,. Coenunure Touxkum IT, u IT,
MPSMOM TUHUEH.



Pacuém no ceoum mepkam:

[II1, = I1IL, = ... cm.

ITocTpoeHue JMHMIA ILI€YA M PYKaBa.

6. [Ipomo/okuTe IMHMIO ILIeYa BIpaBo oT Touku 1, u omnoxure LIMHY
pykasa I1,I1,, koTopas 0ObIYHO cOCTaB/IAET 5S—7 CM.

IT,ITI, =6 cm.

W3 touku [l; mpoBenuTe NWMHUIO HU3A pyKaBa MO MPSAMBIM YIIIOM
K JIMHUU T1JIeYa.

Otnoxute wmpuHy pykasa [II, koropas onpenensiercs mepkoi On
¢ npubaBkoi Ilom:

I[I,;'=(On + Ilom) : 2=(25,2+6,0) : 2= 15,6 cm.

N3 Touku [ npoBeauTe BAEBO NrOPU3OHTANBHYIO IMHUIO 0 TepecedyeHust
c TMHHMER DoKa U 0003HaYbTe TOUYKY nepecevyeHus I.

Pacuém no ceoum meprkam.

I, =(On+Ilom) : 2= (... +6,0) : 2= ... cMm.

7. Ot Touku I'| BHM3 o JimHuK OoKa orioxure orpesok I'|I,, paBHbIi
nnuHe otpe3ka I'T,. Coenunure Touku I' u I'y nnaBHOM KpuBOIA ¢ Mporubom
nocepeaune I';I, = 1,0—1,5 cm (puc. 4.29).

ITocTpoeHue JTMHMI HH3A, 00KA H TAJTHH

8. [Insa pacmimpeHus] HU3a M3MIENUs TPOMJIMTE BIIPAaBO JMHUIO HHM3a
u oT0XUTe Ha Hel oTpe3ok H H,, koropsiit MoxeT ObiTh 8,0—12,0 cMm.

HH,=.. cm.

[IpoBenuTe HOBYIO DOKOBYIO MTUHUIO, COEAUHUB MPSIMOU TUHHUEH TOYKU
H, u I',. Jlunuio tanuy npoanuTe A0 IepecedeHus: ¢ TuHUeR 6oka. Obo-
3Ha4ybTe TOUKY nepeceyeHus1 T,.

9. Ot Touku H, BBepx no imuuun H,I', otnoxute 1,5—2,0 cM 1 nocraBsre
To4Ky H,, a Ha cepenuHe orpeska HH; — Ttouxky H,.

Coenunurte Touku H, u H, nnaBHO# KpUBOIA.

AHANTOrMyHO JTUHUU HU3a U3MeHUTe HopMy TUHUU TATUU.

10. ObOBexuTE KOHTYpP YepTeKa OCHOBHOM crutontHou nuHuei. Ha stom
[MOCTPOEHME YEpPTEXKa OCHOBBI 3aKOHYeHO (puc. 4.30).

MpakTu4yeckas pabota Ne 8
—«[ocTpoeHune YepTexa OCHOBbLI NyIe4eBOro Usaenuns
C UeNnbHOKPOeHbIM PyKaBoOM»

Lleav pabomoi: IOCTPOUTEL YEPTEXK OCHOBDI ILIEYEBOTO U3IEIMUS C LIe/b-

HOKPOEHBIM PYKaBOM I1O CBOMM MEPKaM.
Hrempymenmur u npucnocobaeHus: TWHEHKA, YTOIbHUK, JeKalo, Ka-

pangamu TM, 2M, 1acTUK, MULIMMETpOBas Oymara.
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CradaH C

Iopsadox evinoanenus pabomol
1. ITonb3ysch NMPUBEIEHHBIM AJTOPUTMOM, MOCTPOUTE YEPTEXK OCHOBHI
ILUIEYEBOr0 M3AE/IHS C LIeIbHOKPOEHBIM PyKaBoM B Maciurabe 1 : 1.

2. CnenaiiTe BBIBOJ O MpOAeIaHHOM paboTe.

OCHOBHBIE MNOHATUA N TEePMMWHDbI
OCHOBA KOHCTDYKIIMH MU3N0C/IHA, OGasucHas CeTKd, KOHCTPYKTHBHBIC THHHH.

BOI'IpOCbI M 3aflaHNA

1. CKONbKO OCHOBHbLIX AleTaner B KOHCTPYKUMK nNnatea? 2. HanguTe Ha YyepTe-
Xax nepega v CNUHKU NMHUK Nneya, Tanuu, HM3a, boka, cepeguHbl Nepepa, cepe-
OWHbI CNMHKK, HU3a pykaea. 3. V3 kakux getanen cocTouT 4epTEéxX Nne4yesoro us-
AEeNuUs € LenbHOKpPOeHbIM pykasom? 4. Yem oTnMyaeTcs YepTéX CNUHKKU OT YepTe-
Xa nepepa? 5. Kakve mepku onpeaensioT pa3mep BasvcHOM ceTKU YepTexa?

§ 16. MoaenupoBaHue TUIEUYEBOrO U3IETUS
C LIEIbHOKPOEHBIM PYKaBOM

| Yro takoe momenupoBaHue? C KakKoM 1eIbI0 OCYILIECTBIAETCS MPo- |
| Hecc MoAenupoBaHus? I

[Mpexne yeM NPUCTYTIUTL K MOAETUPOBAHUIO, CKOITUPYUTE YEPTEXKHU Ie-
pena ¥ CIMHKM Ha TUCT OyMaru U BeIpexkbre getanu (puc. 4.31).

[Ipu MoaenupoBaHUM ILJIEYEBOIO M3MEIUA C LIeIbHOKPOEHBIM PYKABOM
MOXKHO U3MEHMUTh [UIMHY U3[e/1us, pyKaBa, (hopMy Bbipe3a ropJOBUHBI, Bbi-
MMOJTHUTh KOKETKY.

H3meHeHMe AJMHBbI ILI€YE€BOro M3geams. lnMHa HIBEHHOTO U3IETHS
WUIpaeT BAKHYIO POJib B 3pDUTEIbHOM BOCIIPHATHM onexXabl (puc. 4.32). U3me-
HEHHE JUTMHBI U3IE/IUs — OIMUH U3 CaMbIX MPOCTHIX MPUEMOB MOIETUPOBAHUS.
Ecnu Bbl XOTUTE YMEHBIIUTD JUTMHY U3JIE/IUS, MIPOBEAUTE Ha AeTAISAX Nepena u
CINUHKY HOBYIO JIMHUIO HU3a NapasUieibHO 6a30BOM HAa TAKOM pacCTOSHUM, HA
KOTOPOE Bbl XOTUTE CE/IaTh U3/e/IHE KOPOYE, U CPeXbTe JIUIIIHUE YacTH JeTa-
U (puc. 4.33, a). JIna yBenmudyeHUs IJIMHBI U3/1e/IU JieKasa rnepeaa U COUHKH
MPOMLIUTE 10 TMHUKM OOKa U CEpEeaUHbl U OTJIOXUTE Ha 3TUX NPAMBIX YBE/IUYE-
HUE OIWHbI U3AeNHs. 3aTeM MPOBEOMTE HOBYIO JIMHHWIO HHU3a MapalIeIbHO
repBOHaYaTbHOM HUXHeN TuHUM (puc. 4.33, 6).
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[Mepen

Puc. 4.31. YepTéx niepena v CIIUHKHU

CnnHka

[epen
H
CIHHKA

Hosas nvHus

Puc. 4.33. UsMeHeHUe OTUHBI U3IETHI:
a — yMeHbIlIeHHE [ITMHBL, 6 — yBeJIUdeHHUe JUTHHBI

Puc. 4.32. Monenu rmiedeBoro
U30eUs Pa3HO ITHHBI
C LIeJIbBHOKPOEHBIM PYKAaBOM

[Mepen
H
CIIMHKA
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Crnunka CnuHkKa

a 7]

Puc. 4.34. UameHeHue hopMbl BEIpe3a ropJI0BHHBEI:
a — NPpSIMOYTOJIBHBIH BEIpe3; 6 — V-00pa3Hklii BEIpe3

HN3menenue ¢opmbl Bbipe3a ropJioBuHbl. OBaibHYIO (opMy Bbipesa
rOpJIOBUHBI Ha YEPTEXKE OCHOBBI MOXHO JIETKO UBMEHUTH Ha TPSIMOYTOJILHYIO,
BhIpe3 Kape, V-00pa3Hyio, (hUTypHYIO WIM cAelaTh eé mupe. 1 3Toro HaHe-
CUTE Ha NeTa/TU Tepeaa U CMUHKHA HOBYIO TMHHUIO BBIPE3a TOPIOBUHBI U CPEXb-
T€ MUIIHIOW 4YacThb. [Ipu 3TOM HeoOXOAUMO CIEMUTH 3a TEM, YTOObI LIIMPHUHA

—
-

———l

[lepen -————
u

CIMMHKA
CIITMHKa

a 1]

Puc. 4.35. N3MeHeHMe [UTUHEBI pyKaBa:
@ — yBeTMueHMe JUTUHbI DYKaBa; Puc. 4.36. Mogenb medeBoro

H3OETIHS Ha KOKETKE

6 — 1u1aTee 6e3 pyKaBoB
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Puc. 4.37. DopMbI KOKETOK:
a — TnpsiMasi; 6 — Kpyriasi; € — JoMaHasi, 2 — (purypHas

ruieya cnMHKY ab Obl1a paBHa 1IMpPUHE Tieva nepena a,6,. OrmeTsTe TOYKH a,
06, a, u 6, Ha pucyHke (puc. 4.34, a, 6).

H3meHenne IJMHBI pykaBa. PykaBa miarbss MOXHO VIJIMHUTH
(puc. 4.35, @) win cnenaTh Iarbe 0e3 pykaBoB. /11 3TOro Hy>XXHO HAaHECTH
HOBYIO JTHHHUIO NPOHAMBI HA YePTEX OCHOBBI, a JIMIIHIOW YacTh AETaJIU OTpe-
3aTh (puc. 4.35, 6).

MopenupoBaHue KOKeTKH. Kokemka — BEpXHSsI OTpe3Hasl 4acThb
oneXabl, KOTOpas IIO3BOJISET PaCLIMPUTh BO3MOXHOCTH MOIETIMPOBAHUS
IIaThsl C LIEIbHOKPOEHBIM pykKaBoM (puc. 4.36). ®opma TMHUH, 1O KOTOPOM
OTpe3aeTcs KOKETKa, MOXET ObITh JIIO0OW: npAamolU, Kpy2aou, 10MaHou, gu-
eypHoit (puc. 4.37). KokeTka MOXeT ObITb TOJIBKO Ha MEpeIHEil MM TOIbKO
Ha 3a0Hei 4YacTH MJ1aThs, 4 TAKXKEe OOHOBPEMEHHO U C3a1d, U Crepenu, Ipu-
4yéM HOpPMBbI KOKETOK IIPH 3TOM MOT'YT ObITh HE OLMHAKOBBI.

Ha paHHBIX npUMepax MOXHO HAIJIsSAHO MpeACTaBUTh, KAK Ha YepTexe
OCHOBBI ILIaThs C LIEIbHOKPOEHBIM PYKABOM MOXHO CMOIE/IMPOBATh COBEpP-
LIIEHHO pa3/IMYHbIC M0 GopMe U HA3HAUYECHUIO IIIBEHHBbIC U3IEIUSI.

MopeaupoBanue capadana. Capagan — pycckas HallMOHAaIbHas
XeHckas onexna. Pycckuii capadaH Kpouiu Tak, YTO OH MOJTHOCTBIO CKPbI-
Baj M3bsAHBLI urypsel. JIrodas KeHuiMHa B capadaHe Kasajgach CTPOMHOI.
CapadaHpl HIMIM U3 THHIHOW WM LIEPCTAHOW TKAHM, YKpallaalu BLIIIUB-
KO, KyMauoM, KpyxeBoM (puc. 4.38).

Inst MmonenupoBaHus capadaHa Ha YepTeke OCHOBbI HYKHO BbIITOJTHHUTh
craeayoiue rpeobpazoBanusa (puc. 4.39).
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Puc. 4.38. Monenu capadaHOB: @ — B HAPOIHOM KOCTIOME;
6 — B COBpEMEHHOM KOCTIOME

a g 4 B,

JluHus Tanun JlvHus TanuK

I Hosag nuHug HM3a  _ =3

a_
g
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— yrIyouTh rop/JoBUHY mepena (ad) mo nuHuu rpynu Ha 5,0—7,0 cMm
M paciiupuTh Ha 3,0 CM ropJIOBUHY T10 JMHUHM I1€4Ya; FOPJIOBUHY CIIMHKU
paCLIMPUTH MO TMHUAHU TJIeYa Ha TY XK€ BEIUYUHY,

— (hopMa TMHUM MPOUMBI CIIEPEOM U HA CIIMHKE MOXET ObITh pa3/iuy-
HOM, HO TOYKH B, B; U I, I'; JOJKHBI COBIAAATh, MPUYEM JIMHUSA [POWMBI
B 9THX TOYKAX JOJKHA COCTAB/IATh IIPSIMOM yroi ¢ O0KOBOM U ILJIEYEBOM JIKM-
HUSIMU,

— [Jisl yBEJIMUEHUMSA IJIMHBIL capadaHa NpoMIUTh JIMHUM CepeduH Nepena
M CIIMHKM, a TaKXKe OOKOBBIE TIMHUM U OTJIOXKUTh Ha HUX HE O0XO UMY IO BEJIU-
YUHY VIUTMHEHUS; HOBbIE TMHUM HU3a MPOBEIUTE MapalIe/IbHO MPEeXHUM;

— HEMHOTO BBILIE JUHUM TAIMU HAMETUTh MECTO PAaCIHOJIOXEHUS KY/IU-
CKH /1S 1Tosica, LHYPKA UK Pe3UHKH.

JleTHue mnarbs LIBOT W3 TOHKMX IIEIKOBBIX, XJI0MYaTOOYMaXKHBIX H
TbHSAHBIX TKaHEW pa3HooOpa3HBIX pacliBETOK. BuiMmonHsiss MomenupoBaHUe
1aThsl C KPYIIoH KOKETKOM M cO COOpKOM HMXKHEH OeTalu Iepeda B IIBE
MMPUTAYMBAHUSA KOKETKH, C KOPOTKHUM PYKAaBOM M pacUIMpeHUeM KHU3Y, HaI10
BHECTH HEKOTOPbIE UBMEHEHUS B BEIKPOMKY.

Ha yepré€x nepena HAaHECTH JMHMUIK KOKETKH, a TAKXKE JBE MPOA0dbHbIE
auHuM (puc. 4.40, a), 1o KOTOPBLIM pa3pe3aTh YepTExX. 3aTeM YacTH YyepTeka
HYKHO pa3dBUHYTb HA HYXKHYI IIMPUHY. YTOOBI M3rOTOBUTH BBIKPOMKY
HIDKHEW YacTH mepena, HYXKHO HAJIOXKMTh pa3pe3aHHbIe YAaCcTU 4YepTexa Ha
HOBBIH TUCT OymMard U o0BecTH HUX, odopmissa MJIaBHBIMH KPHUBLIMHA HHU3

—-
F )
&
= 4 -
= _ I
[ N / A
,- / )-,_m__\,- s 1
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Puc. 4.40. JleTHee 1aThe: @ — pa3pe3aHue 10 HAMEYEHHBIM JTUHUSIM;
6 — pa3aBUKKA NeTaleii; 8 — NeTanu BBIKPOHUKH MOCje MO TMPOBAHMS
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IIaThsl U TUHUIO KOKeTKU (puc. 4.40, 6, 8). JlonomHUTenbHOE pacuMpeHue
10 JIMHUM KOKETKH HE00X0AUMO IOTOM yOpaTh B COOPKY WM CKIAJ04YKHU.
MogenmupoBaHHUE KOKETKH U paclUIMPEeHUE HU3a MOXKHO BBIIIOJHATH KaK
Ha nepeaHei YacTu IUIEYEBOIO U3E/IUsA, TaK U Ha CIIMHKE.
I[T6H4Y0 — 3TO BepxHss OoneXia WIM HaKMIKa Ha ruiedu (ucmh. poncho,
3aMMCTBOBAHUE U3 SI3bIKa MHACHIIEB apayKaHOB), [UIALL U3 MIPSMOYTOJILHOTO

KyYCKa TKaHH C OTBEPCTHEM IIOCEPEOIMHE 714 IOJIOBLI, TPAAUIIMOHHAA OOeXKIa
a B
1 |

[Mepen

JlvHMs Taaun

XK

I, I

CrnuHka ‘

JIuHusS Tanun i

XK

Puc. 4.41. MopenupoBaHue MOHYO C (pUTYPHBIM Kpaem

[Tepen

Jluuua Tanum

X

CnuHKa

JIHua Tanuu

A

X

Puc. 4.42. MonenupoBaHHe MOHYO MPAMOYIOJIBEHOH (GOpMEI
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uHpaeltes KOxHoit u LlenTpansHoii AMepuku. B HacTosiiee BpeMsi pacrpo-
CTpaHEHHAA OJEXIa I8 KEHIIUH.

[ToH4O0 1IBIOT U3 TUIaTe/IbHBIX UM KOCTIOMHBIX TKaHel. Ha ocHoBe mia-
ThSl C LIETbHOKPOEHBLIM PYKaBOM MOXHO CMONE/IMPOBATh MOHYO KakK C 3a-
CTEXKKOM, Tak U 0e3 Hee. L1 3Toro Ha 4epTeK HAHOCAT HOBbLIE MOJEIbHbIC
auHuM (puc. 4.41, 4.42):

— TOpJIOBMHY Iepena (ab) paciuupsioTr mo nuHMM ruieda Ha 3,0 cM u
yrnyonsaioT Ha 5,0—7,0 cm;

— YOJUHSIOT pyKaB (Br) IO MOJIEIH, AJsi 3TOr0 CHUMAIOT MEPKY JAJIUHBI
pykasa [Ip;

— YMEHBUIAKT JUIMHY u3aenus ([du) no Monenu;

— COeIUHSIIOT HOBbIE TOYKHM € M T IJIaBHOI KpUBOM MU 0(POPMIISIOT MO
MOJIENH.

CHnopTUBHYIO OJEXIY ILIOT U3 JIETKOM, ITPOYHOI, BOAOOTTAIKHBAIONIe!
TKaHU. XYJ0XECTBEHHOE pellleHUe MOJe/IM MOXeT ObITh pa3/iMYHbIM Kak 3a
CUET U3MeHEHUS (DOPMBI AeTaner U3Ae/IUsl, TAK U 3a CUET UCIIOIb30BaHUS OT-
JeNTbHBIX DJIEMEHTOB OAEXK/bI, Pa3IUYHBIX IO LIBETY, CTPYKTYpe U (hakType
TKaHu (puc. 4.43). Ha ueprexxe OCHOBBI IJIAThs C LIETBbHOKPOEHBIM PYKABOM
Bbl MOXETE CMOACIHMPOBATh CIIOPTUBHYIO KYPTKY MM BETPOBKY C BOPOTHHU-
KOM-CTOMKOHM.

s onpeneneHus AIMHBI pyKaBa (0B) cHumMute Mepky Ip. Ha neranu
rnepena npoaiuTe JUHUIO TUIeYa M Ha HEH OT/IOXKWUTE AIMHY pyKaBa, paBHYIO
PacCTOSIHUIO OT TUIEYEBOM TOUKM 10 TMHUM 00xBaTa 3ansicThd. Lllupuny py-

BopoTHuK-cToliKa
f e e e i

Puc. 4.43. MonenupoBaHHe BETPOBKH
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KaBa I0 JMHUM TK; yBEJIUYLTE LI obecrieueHUs CBOOOABI ABMXKEHUA. AHa-
JIOTUYHBLIM 00pa30oM MOCTPOITE pyKaB JJIsl CIIMHKH.

3aTeM Ha YepTEXK nepeaa U CIIMHKKA HAHECUTe JIMHUU KOKETKHU (KK |, K5K;3
u 0K, 6,K,). OTpe3aHHbIe YaCTU PyKaBa OOBEIMHHUTE B ONHO LIEJIOE 110 IMHU-
am (68 1 6,B,). Ha imHuu nepena nocrpoiire nonbopt LiMpuHoi 6—8 cMm oz
3aCTEXKY-MOIHUIO U HAHECUTE MECTOpPAaCIIOJIoKeHUe KapMaHoB. HipkHIO0
4acThb JIEKaa OTPEXKbTE HEMHOIO HUKE TallUK 10 XKeJTaeMOU JUIMHBI U3IEIUA.
J1OnoJIHUTEIEHO MOCTPOMTE YePTEX BOPOTHUKA-CTOMKH IIIUPUHOM 3—4 cM.
JIMMHY BOPOTHMKA M3MEpbTe Ha 4YepTexe I0 JMHMSM TOpJIOBMHBI Mepeaa
M CIIMHKH.

Bo3moxHocTH MOAeIMpOBaHUS pa3/IMUHBIX M3[E/IUI Ha YepTeXe OCHO-
BbI IIaThs C LIEIbHOKPOEHBIM PYKABOM 3TUM HE HMCUepribiBalOTCsa. HeMHOro
¢daHTa3MM — M BbI MOJYYUTE LIMPOKHUN HAOOP LIBEMHBIX U3JEIHNA OT JETCKOMU
pacnanoHKy U HOYHOM COPOYKH /10 KPACUBOM COBPEMEHHOM OJIy3KU U TOIA.

i MpakTuyeckan pabota N2 9
- «Pa3zpaboTKa mogenv WBEeVNHOro usgenuns
Ha OCHOBe YepTeXXa NNnarbs € LeflbHOKPOeHbIM PyKaBoOM»

Ileav pabombi. BLITIOJTHUTD MOAETIMPOBAHHE BEIOPAHHOIO U3,

MEHTAMH, XKYPHAaIbl MO, 00Opa3libl TKAHEH.
ITlopadok eévtnoanernus pabomot

1. Hapucyiite 3CKM3 MOOE/JIM, KOoTopas OyaeT yYUThIBATH OCOOEHHOCTU
Bauieu (purypsl ¥ HarpaBJIeHUE MOIBI.

2. CnenaiiTe onMcaHUue MOJEIIHN.

3. BuinmonHuTe MOIOENHMpPOBAaHME YepTeXa OCHOBBI B COOTBETCTBUM C
3CKH30M MOJIEITH.

4. [ToaroroBETe BRIKPOMKY K pacKpolo, cAelaiTe BbIBOI O IIPOAEIaHHOMI
pabote.

OcCHOBHbIE MNOHATUA U TEPMMWHDbI:
MOJE/IMPOBaHHE MJIEYEBOro U3NAEIUs C LIETbHOKPOEHBIM PYKABOM, KOKET-
Ka, IOH4Y0, capadaH.

BOI'IpOCbI M 3aflaHANA

1. OT yero 3aBUCUT BENUUYKMHA NpUNycKa Ha wWoe? 2. [ina 4ero Ha Bcex AeTansix
BbIKPOMKW CTaBUTCA HanpasneHue aoneson Hutu? 3. Nepeuncnmnte npmémsl Moae-
NUPOBaHWA NNaTbf C LeNbHOKPOeHbIM PYKaBOM.
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Ncnonb3ya MHTepHeT 1 Apyrve UCTOYHUKU MH(OopPMauum, NOAroToBsTe c006-
weHue 06 ncropum pycckoro capagaHa u ohopMuTe ero B BUAE KOMNbIOTEPHOM
npeseHTaLuu.

§ 17. MeToabl KOHCTPYUPOBaAHUS
TUICYEBBIX U3IETIUIA

| YTo 03HAYAIOT MOHATHUA «MOJIa Ha KAXIbIA IeHb» U «BbICOKAS MOaa»? |
| B uém paznuuusa? I

B MupoBoli NMpakTHKE CYLIECTBYET ABa OCHOBHLIX HarpaBiIeHUs CO3[a-
HUSl ONEXIbI: OT-KYTIOP — <«BBICOKOE HIMTbE» DKCKITIO3UBHBIX aBTOPCKUX
MOeJIel U mpeT-a-nopTe — roToBas OIeX/1a BbICOKOIO KauyecTBa, U3roTOB-
JleHHasl IPOMBIILIEHHBIM CIIOCOO0M.

Mogaa oT-KyTIOp cO30aETCA BbLIAIOIIIUMUCS XYyI0XKHUKAMU CBOETO BpeMe-
Hu. Co3paHHasg UMM OfEXIa B JYYILIMX CBOUX MPOU3BEAECHUAX CTAHOBUTCS
MCKYCCTBOM, paBHBIM XMBOITMCHU, CKynbnType, rpacduke. Kaxnas monens
OT-KYTIOp YHMKAIbHA U BbIMOJIHEHA B €MMHCTBEHHOM 3K3eMILIsipe. [Ipu cos-
JaHWUU OIEXKAbI OT-KYTIOP UCIIOIb3YETCS MYJISDKHBIA METOI KOHCTPYUPOBaHUS
onexabl. OH NMOSIBUJICS MHOIO BEKOB Ha3ad M JI0 CUX IOp HE YTPaTUJI CBOeH
aKkTyanbHOCTU. B nepeBone ¢ ppaHIy3CKOTo CIOBO «MYJISDK» 03Ha4aeT «hop-
MOBaTh, OTJIMBaTh B (hopmy». Co3maHue MOIC/IM U NMOJIYYeHHE Pa3BEPTOK Ae-
Tajleil Kposi B COOTBETCTBUM C XYI0XKECTBEHHbBIM 3aMbIC/IOM OCYIIECTBIISIETCS
MYTEM MaKeTUPOBAHUS U3Ieus Ha (hUrype yeroBeka Wil Ha MaHEeKeHe.

MyaspKHBIA MeTOd KOHCTPYMpPOBA-
HMS IpearnosiaraeT rnojaydyeHue aetaici 6e3
KakKux-1u0o pacuéroB. lis 3TOro, pyko-
BOJICTBYSICb 9CKM30M MoOOeau, Ha durype
yeJIoBeKa WM Ha MaHEKEeHe HAKaJIbIBaloT
MaKeTHYIO WIH OCHOBHYIO TKaHb WU TOH-
Kylo Oymary, BocrpousBoas ¢opMbl U JIU-
Huu Monenu. Hakonka nomoraer nojy-
YUTh pealbHOE TIpencTaBieHue o dopme

A

[IPOEKTUPYEMOr0 M3MeJIusl, HAMETUTh Me- - m
(|

CTa Pacro/IoKeHUsI KOHCTPYKTUBHBIX U JIE-
KOpaTUBHBIX JMHUI B Moaenu (puc. 4.44). Puc. 4.44. MeTon HaKOIKH
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3aTteM, ydUThIBasi 0COOEHHOCTH MOAE/IN U3JETUS U CTPOCHME Te/a YeloBeKa,
BbIYEPUYMBAIOT WM OTMEYaloT OyJlaBKaMU OCHOBHbIE TUHUM AeTaneul. [lomy-
YEeHHbIC TAKMUM 00pa3oM IMEepBUYHBIE BHIKPOUKM YTOUYHSIOT MPU packpoe U
MpUMEepPKax, a 3aTeM UCIOIb3YIOT MPU CO3IaHUU CIOXHBIX Moaeneit. OTaesnb-
HbI€ IIBbI CTAYMBAKOT Ha MalllMHE, BCsA OCTajbHas pabora BBIMOIHSAETCA
Bpy4Hy1l0. TKaHM M MaTepualibl MMPUMEHSIOT CaMOr0 BBICOKOIO Ka4decTsa,
MPpUYEM MHOTAA U3rOTABIMBAIOT BPYYHYIO [0 CHElMaIbHOMY 3aKasy.

B XVIII — nauyame XIX B. BBICOKOKBaJIM(UIIUPOBAHHBIE 3aKPOMIINKH,
0000LIMB CBOM OMNBIT padOThI, CTAIA MIPUMEHSTh HECIIOXKHBIE PACYETHI M I'pa-
(huyeckue NoCcTpoeHUs M1 pa3pabOTKK YyepTexXe Kpos.

[IpeT-a-nmopre — npoMbllLIEHHAas: MOJa, OCHOBAaHHAsi Ha BBICOKOpPa3BU-
TOM MPOU3BOACTBE, I€ UCIIO/IbL3YIOT COBPEMEHHBIN pacuETHO-rpadudecKuii
METO KOHCTpyupoBaHus ofexabl. [IogBieHue 3ToM Moabl ObLIIO 00YCIIOBIIE-
HO CTPEMHUTEIbHBIM TEXHHUYECKHUM IPOrpeccoM, HIMPOKOH AeMOKpaTU3aliu-
€1, pa3sBUTUEM CPEACTB MaccoBO MH(OpMAaLIMM, YTO BOBJIEKIO B cepy ee
BIIMSTHUS TIPpaKTUYECKHU Bce ClIoM HaceneHus. [Iper-a-nmopre peunraer 3agaqy
MPOU3BOACTBA KAYECTBEHHOM U MOAHOM ONEXAbl MO MpUEMIEMON LIEHe 1T
LHTUPOKUX CIT0EB HaceaeHusi. Bce Monenu nmibloTCs B CTAHAAPTHBIX pa3Mepax
M BBIITYCKAIOTCA UISl MPOAaXKH B MAJIEHbKHMX MarasMHax U KpyIHbIX TOProBbIX
LIEHTpax.

OCHOBHBbIE MOHATUA U TEPMMHbI:
OT-KYTIOp, IpeT-a-rnopre, METOAbl KOHCTPYUPOBAHUS ONEXKIbL: MYJISIXK-
HbIl, paCYE€THO-rpadUIeCKU.

BOI'IpOCbI M 3afjaHNA

1. Y710 o3HauaeT cnoBo «Mynsk»? 2. Kak BbINONHAETCA BbIKPOMKA MYISKHbIM
MEeTOAOM KOHCTpyupoBaHua? 3. Yem oTnnyaeTcs Moga OT-KyTIOp OT MOAbl NpeT-a-
nopre?

Ucnonb3ys MHTepHeT 1 apyrve UCTOYHUKW MHdOopMaLmMK, NOAroToBsTe coob-
LeHNEe O CUCTEeMaxX KOHCTPYMPOBAHUS, NPUMEHAEMbIX B LWBEMHOW NPOMbILNEHHO-
ctn. CBOM pacckas MOXeTe CONnPoBOANTL KOMMbBIOTEPHOW Npe3eHTaunen.

Ucnonb3ys UHTepHeT 1 apyrue MCTOYHUKK MHpOopMauuM, NnoaroToBsTe npe-
3eHTaUMI0 O Mofensax ogexabl AnA noapocTKoB. PacckaXxute o MOMynsipHbIX
CTUNAX.
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§ 18. CHaATHME MEPOK /151 IOCTPOEHUS YepTeXKa
OCHOBBI TJICYEBOTO U3IECITUS
C BTAYHBIM PyKaBOM

| Kakue Mepku 111 MOCTPOEHUS YepTexKa MJIedeBOoro U3Ie/Iust Bbl 3Hae- |
| Te? JI1s yero Hy:KHbI IIpUOaBKK NpHU MocTpoeHun dyeprexa? [lepeunc- |
| JIATE MMPaBMWIa CHATUS MEPOK. i

J17151 mocTpoeHUs YepTexXeil KOHCTPYKIIMU (BBIKPOEK) I11eUEB0MH 0Nk 1k
C BTAYHLIM PYKABOM MCHIOJb3YyeTcs OoJblliee KOTMYECTBO U3MEpPEeHM, Tak
Kak urypa 4eq0BeKa MMEET CI0XKHYI0 00bEMHYIO (hOpMYy, 2 UMEHHO BBIITY-
KJIOCTb B 00JIaCTH JIONATOK U TPy, Cy>KeHHe B 001aCTU TaTUU, paclliMpeHue
B obOnacTu O€aep, HATMYUE COEMUHEHUS PYK U LIEU C TYJIOBUILEM MO CI0XK-

HBIM THUHHAM.
- ".{I'l %:’i ' Cm Brips
Hlr 7 dre
i ¢
on NN L e ~ANEE D on
Arn_ . 1 Bk .
H]lp-._ \ Ll[‘ ! \ L
Cr
O3 |
Ll \
Oxuc | Co
o

Puc. 4.45. NU3meperue durypsl ueioBeka
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Jng mocTpoeHUs YepTeka OCHOBBI TJIEYEBOTO U3JIE/THUS C BTAYHBIM pyKa-
BOM ITOHAA00ATCS JOIMOJHUTE/IbHBIe MepKH (puc. 4.45), npuBenéHHbIE B Ta-
oauie 4.2, K TeM MepKaMm, KOTOpble ObUIM IpencTaBieHbl B Tabiuie 4.1.
B npennocnenHeit komoHKe TaOMULILI MTPUBEAEHBI pa3MepHbIe MPU3HAKU HAa
neBouYKy-noapocTka 15 net: poct — 158 cM, oOxBaT rpyau Bropoii — 88 cMm,
ob6xBar 6€nep — 92 cm (TOCT 17522-72).

BenuuunHa npubaBku Ha cBoOOmy obneraHus YYUMTHLIBAET BUO U3AETUS,
BO3AYIIHYIO MPOCJIOHKY, 00ecneYrBalollyd cCBOGOay NBUXEHUS, TOIIIHUHY
TKaHU. JekopamueHo-KOHCMPYKMUEHble NPUNYCKU, CO3JAl0LINe OIpeae-
JEHHBIM CUTYIT U3ENUsl, 3aBUCAT HE TOJILKO OT BUIA U3AETHUSA, HO U OT MO-
OeIu.

Beauwuna npubasok B HalllEM CIIy4ae COCTABISET:

— npubaBka K noiayooxsaty rpyau IIr = 6 cMm;

— npubaBka K nonyoodxsaty Tanuu It = 3 cMm;

— nmpubaska K nonyobxsaty 6éaep II6 = 2 cMm;

— npubaBkKa K IMpuHe criiHbl ITmec = 1,5 oM;

— npubaBka K nmpuHe rpyau ITmr = 1,5 cM;

— npubaBKa K wiuHe crmuHbl 1o Tamu ITare = 0,5 oMm;
— npubaBka K puHe Tanuu crepenu Ilaro = 0,5 cMm;
— npubaBKa K IMpUHE ropaoByuHbI Ilmrop = 1 cMm;
— npubasBka K obxsary ruieya Ilom = 6 cm;

— npubaBka Ha cBoboay npoiimel Ilcnp = 2 cM.

anaKTlfl'-IECKaﬂ pabota N2 10
«CHAATUe MepOoK AN MNOCTPOEHUS YepTeXKa OCHOBbI
nne4yeBoro Usaenuns ¢ BTa4HblM pyKaBoM»

Heaw pabomui: HaydIUTHCS U3MepSATh QUTYpPY YeI0BeKa U MpaBWIbHO 3a-

[MUCHIBATb U3MEPECHUS.
Hucmpymenmuol u NpUHadaexdcHOCHU: CAHTUMETPOBast JIeHTa, pydKa.

1. CaHTUMETPOBOI JIEHTOM U3MEPUTh BEeIMYMHY MEPOK COCEIKH I10 Iap-
T€ B COOTBETCTBHMU C TIPaBMJIAMHU U3 TaOIMULbI 4.2.

2. 3anucaTh pe3yabTaThl U3MEPEHHUI CBOMX MEPOK B TaOIUILY B TeTpaIu.
Mepxu Cum, Crl, Crll, Cr, Co, Lr, I1In, ITlc 3anuceIBaoOT B IIOJIOBUHHOM
pasmepe.

OCHOBHbIE MOHATUA U TEPMMUHBI:

MEPKM JUUIS MOCTPOEHUS YePTEXA OCHOBBI TLIEYEBOTO M3AEIUS C BTAYHBIM
pykaBoM, npubaBku Ha cBoOoay oberaHusl, 1eKOPATUBHO-KOHCTPYKTHB-
HbI€ MPUITYCKH.
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BOI'IpOCI::I M 3aflaHAN A

1. CKONbLKO OCHOBHbIX fleTanen B KOHCTPYK LMK Nnatbs? 2. PacckaxuTe U noka-
XKUTE, KaK CHUMAIOT W 3anuUCLIBAOT MepkKn, HeobxoaumMble Ana NOCTpOeHUs YepTe-
’Xa OCHOBbI NNaTbs € BTa4HbIM pykaBoM. 3. Kakme mMepku 3anucbisaloT B NONHOM
pa3Mepe, a kKakue — B nonoBuHHoM? 4. [loyemMy Ana NoCTpoeHUs YepTexa OCHOBLI
nne4yeBoOro M3Aenus ¢ BTa4HbIM pyKasoM TpebyeTcs HamHoro bonblue naMmepeHun
¢urypsl, yem ana ¢papTyka unm obkn? 5. Mo KakMM MepKam onpeaensaoT WHUPUHY
pyKaBa, LUMPUHY M NONOXeHne HarpyaHou BbiTa4kmn? 6. OT Yyero 3aBUCUT BENUYM-
Ha NpubaBok K nony4eHHbIM Mepkam? 7. CHUMUTE MepPKU CO cBoen pUrypbl 1 3a-
NULLMTe pe3ynsTaTbl USMEPeHn B TeTpaib.

§ 19. IlocTpoeHue yepTeKa OCHOBBI
TUIEYEBOTO U3AEJINS C BTAYHBIM PyKaBOM

| Yo mpenctaBnsgeTr coboil 6a3ucHag cetka ueprexa? I[lepeuucmure |
| KOHCTPYKTUBHBIC TUHUHU YePTeXKa MICYEBOTO U3ACTHUS. |

bazucnas cemka onpenenger oOuui pasMep usnenus. CeTky yepTexa
IJIaThs COCTABISIOT CIEAYIOIIHUE KOHCTPYKTUBHBIE TMHUU: TMHUSA BEpXa, JTU-
HUS TpyId, JUHUS TalIuu, TUHUA O€nep, NUHUS HU3A, JTUHUS CEpPEeIUHBI
CIIMHKH U JIMHUSA CepeaMHBI Iepeaa (IMHUA Moly3aHoca).

Jns mpyuaaHus U3NENUI0 onpeaeneéHHOM (opMbl B COOTBETCTBUM C (hu-
rYpoil 4eioBeKa, a TakKXKe I Jy4IlIero MpuiaeraHus u3aenus K ¢urype
Ha OCHOBHBIX JETa/ISX J€/1al0T BbITauKU. PacTBOp BBITAYEK U MX KOJIHMYECT-
BO 3aBHUCAT OT I[UIOTHOCTH MNpUIEraHus u3genusd. B 3aBUCMMOCTHU OT pac-
MOJOXEHHUS HA U3/IC/IUMM BBITAYKHU MOAPA3ACSIOT HA BEPXHUE U OT JIMHWUU Ta-
nuu. BepxHue BBITAYKM pacriojiaraloTcsl OT TUIEUYEBOIO 1lIBa, TOPJIOBMHBI,
MPOMMBI UK ODOKOBOTO 11IBA. DTHU BBITAYKHU B KEHCKHUX U3AC/IUAX SABISAIOTCSA
OCHOBHBIMM. OHU HEOOXOTUMBI 715 TMOIYYEHUS BBIITYKJIOCTH U3Ie/IHs B 00-
J1acTy rpyau. BelTayky OT IMHUU TaJluM HEOOXOOAMMBI AU MOMYYECHUS MPU-
JeraHus u3aenus no ¢purype B 00J1acTu TalMu. B u3nenusax ¢ miIoTHBIM MpuU-
JIeTaHUEM pacTBOP BbITAaYeK OOMbIIE, YEM B MU3ACTUSIX TMOTYTIPUIETalOIIuX.
B uzgenusax cBoboaHoM (GopMbl BEITAYKW OT JMHUM TAJIUM HE MPOEKTUPY-
IOTCS.

B cBsi3u ¢ TeM uTO (hUrypa 4ejI0OBEKa CUMMETPpUYHAA, TOCTPOEHUE YEPTE-
Xa BEAETCS HAa MOJOBUHY HIMPUHBI U3AETUS .

Cxadan € material 100 tlda.w
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DTansl NOCTPOESHUSI YePTeKa OCHOBBI MI€4€BOro M3IeInsA ¢ BTa4-
HbIM pyKaBoM. IlocTpoeHue Da3uCHOI CeTKH YepTeKa

1. B BepxHeit yacTU JTMCTa MOCTPOUTH MPSIMOM YTOJI C BEPIIMHON B TOUYKE
A (puc. 4.46).

OT TOUuKM A BEPTUKAJIBHO BHU3 OTJIOXKHUTbH PACCTOSTHME 0 JTUHUM TPyIu
U 10 TUHUU TaJTUU:

Al'=Bmop3 = 17,0 c™m;

AT = JItc = 39,2 cMm.

Paccrosinue oT TMHUM TanluM 0O TUMHUK OEOEp pacCUMTHIBACTCA IO MEp-
ke Jtc:

Tb=rc:2=239,2:2=19,6 cMm.

Paccrosinue or cenbMOro MmeMHOro Mo3BOHKA A0 JUHMM HuU3a AH =
= JIu = 97 cMm. OnipenensieTcs kKeJlaeMOM JJITMHOM U30ETUS.

Pacuém no ceoum meprkam.

Al'=Bmop3 = ... cM;

AT = Itc = ... cM;

Tb=Orc:2=...:2=...cM;

AH=Iu=...cMm.

2. OT TOYKH A OTJI0XUTb BIIPABO LIMPUHY U3ICIIHS:

AA, = Crll + IIr= 44,2 + 6,0 = 50,2 cm.

M3 1ouek I, T, b, H npoBectd ropu3oHTaIbHbLIE TUHWU TPYIAHA, TATUHU,
O€nep u HM3a. Touku nepeceyeHUs 3TUX JIMHUIL ¢ BEPTUKAILIO M3 TOUKU A,
obosnaumnte '}, T, b, H,.

Pacuém no ceoum mepxam.

AA =CrlI+IIr=..+6,0=..cm.

3. 3anuas rpaHuua npoiiMbl A,I', HaxonuTcs Ha paccTossHMM AA, OT
CpenHeu TUMHUU CITUHKU:

AA, = ¢ + ITmec = 16,8 + 1,5= 18,3 cm.

[lepenHsasa rpaHuiia MPOMMBbI HAXOMUTCS HA PACCTOSHUM A A, OT JIMHUHU
rnoaysaHoca:

AA; =Ir + (CrlII — Crl) + Imir = 15,9 + (44,2 — 41,1) + 1,5=20,5cm.

Takum ob6pasom, mvpuHa npo¥msel (L np) nomkHa ObITh paBHa:

IMnp = A,A; = AA, —AA, — AA;=50,2—18,3—20,5=11,4cm.

Ota BenuuuHa, A,A; (Inp), 1omKHa ObITh HE MEHBbLLIE YeM

(On + IMom) : 3=(25,2+6,0):3=10,4 cm.

Pacuém no ceoum mepkam:

aa, = Illec + IMme =... + 1,.5= ... cm;

AA;=IIr+(CrlI — Crl) + IMmr = ... + (... — ...) + 1L,5= ... cMm;

Jilda.ws



Cradan € material 100 tilda.ws

AA;=AA —AA, —AA; = — .. — .. = .. CM
(On+1Ilonm):3=(..+6,0):3=..cm.
ITocTpoeHue yepTeska CHUHKH
4. lllupuna ropaoBUHbI CIMHKHU AA, paccuuTbiBaeTcs no mepke Cur:
AA,=Cm: 3+ IImrop=17,0:3+ 1,0 =6,7 cm,

a ryOMHA BIPE3a rOPJIOBUHBI CITIMHKY paBHa ! /5 OT 3TOH BEIUYMHBI, T. €.
AA=AA,:3=67:3=22cM.
OdopMUThL TUHMIO TOPITOBMHBI CITUHKY IJIABHOM TUHUEN (puc. 4.47).
Pacuém no ceoum mepkam:

AA,=Cm: 3+ IImrop=..:3+ 1,0=..cMm;
aa,=AA;:3=..:3=..cM.
Af
A !iL ’?L? A, A _,/]"}‘%Ei A, A, A
JluHuA ocHOBAHWA 1HIEH A, V =Tl
LY
II_II
Jnnua rpyan I, KL
]" L el r ] ]
r-‘ L : : I I, T, r'
o =
i =
T 2
= 7]
S = T
T Jlunus Tanuu i T 3 T
z &
&= £
=
o =4
= ¥
3 (3]
Jlunus 6éne b,
B tHHA OEnep B, b ] B,
= =]
= -
I =
= =
= =
; H
H JIMHMs HH3A H, H 2 H,
Puc. 4.46. [loctpoeHue TUHUIT rpyau, Puc. 4.47. [ToctpoeHue yepTexa
Tanuu, 6énep, HU3a U JIMHUU CepeIUMHBI CIIMHKH

nepena, MUPUHBI TPOMMEI
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5. YUto6bl MOCTPOUTH JTUHUIO TLIe4Ya, HEOOXOOUMO HAWTH TIOJIOXKEHUE
[UIEYEBOM TOYKH. I 3TOro C/IeAyeT BOCIIOAb30BaThCA AByMA MepKaMu: Bnk
u In. C noMolbio LUPKY/IS cAeIaTh ABE 3aCEUKH: CHavala U3 TOUKU A, pa-
OUYCOM

A,I1 = IIIn + pacrBop BbiTauku = 12,9 + 2,0 = 14,9 cm,

a 3aTeM U3 Touku T paguycom

TII = Buok = 41,7 cm.

[IneyeBas BHITAYKa HaxoauTCA Ha paccTogHum Im : 3 oT TouKkHM a,:

AB=IIn:3=129:3=43cm.

PactBop BeiTauku BB, = 2 cM, a mmuHa BbITAYKH 0OBIYHO paBHA TPEM €€
pacTBopaM, T. €. BB, = 6 cMm. JIeBy1o CTOPOHY BBITAYKH [IPOBOASAT [MapajlIe/IbHO
JUHUU CEPEIUHBI CIIUHKU, a MPaByld CTOPOHY YPaBHUBAIOT 10 JIEBOM, T. €.
B,B, = BB,. Tenepb MOXHO OKOHYATETbHO O()OPMUTH JIMHUIO T1JIe4a, MPOoBes
orpesok B,I1 (puc. 4.47).

Pacuém no ceoum mepxam:

TII=Bnk = ... cM;

A, Il = IIIn + PacTtBop BBITauku = ... + 2,0 = ... cM.

6. [l1g nocTpoeHusl IMHUM ITPOHMbI HEOOXOIMMO PAaCCUUTATh MOJIOKEHUE
HECKOJIBKMX BCIToMorare/ibHbIX Touek. Touka [1, HaxonuTes Ha 3anHei rpaHu1e
npormel. BenmmuuHy orpeska I,11, paccuursiBalor o popmyiie

LI =Crl:12+0,3- IMnp=41,1:12+0,3-12,9=3,4+3,9=73cm.

BcriomorarensHas ToUKa a HAXOAMTCA Ha buccekTpuce yrna I', Ha pac-
CTOSIHUHM, ollpeneaseMoM dhopMyIon

La=0,15-IMnp +1,5=0,15-12,9+ 1,5=3,4cm.

Touka I'y Haxonurca nmocepenuHe orpeska I',1;. Yepes touku I, II,,
a1 I'y MOXHO TIPOBECTH IIJIABHYIO KPUBYIO, KOTOpas U OyIeT TMHUEN npoii-
MbI CIMHKH (puc. 4.47).

Pacuém no ceoum mepkam:

LIL =Crl: 12403« Map=...: 2+0,3..=..cM;

a=0,15-MIp +1,5=0,15-... +1,5=...cMm.

7. [Tonoxenue nuHuK 60KoBOTO 1IBa (Touka I's) paccuuThiBaloT no ¢op-
MyJie

LI,=IImp:3=129:3=43cM.

M3 touku ['s mpoBecTH BEPTUKAIbHYIO NHHUIO. TOoukM mepeceyeHUs
C IUMHUAMM MPOIMBI, TaMUK, OEOEep U HU3a 0003HAYUTH COOTBETCTBEHHO [,
T,, b,, H, (puc. 4.47).

Pacuém no ceoum mepkam:

LI,=IOmp:3=..:3=..cM.

108 "W

material100.tlda.ws



ITocTpoeHHne YepTeska MoJOYKH

8. YToObl HAalTH BEPXHIO TOYKY TFOPJIOBUHBI TMOJOYKM, IMPOAJIECBAIOT
BBEPX JIMHUIO CEpeIuHbI Tnepena (MMHUIO MOAy3aHoca) U OTKIaabIBalOT Ha
Heil IMHy oTpeska T | Ag:

T,A;=Orn + Ilntn — Cm : 3=49,8+ 0,5 —17,0: 3 =44,6 cm.

Yepes TOUKY A IPOBOAAT TOPU30HTAIIBHYIO IMHUIO, HA KOTOPOM OTKJIa-
ABIBAIOT OTPE30K AsA, paBHbBIM TMPUHE NOPIOBUHBI CTIMHKH:

AA,=AA,= 6,7 cM.

[1yOMHY ropJioBUHBI paCCYUTBLIBAIOT MO (hopmyie

AA,=0,45-Cm=0,45-17,0=7,7 cm.

U3 Touek Ag U A, IENAlOT 3aCeYKM paguMyCcoM, PABHBIM OTPE3KY AA,
(Touka O). Y3 Touku O mpoBOASAT TEM XKe paJuycoM JIMHUIO NOPI0BUHBI MO-
JIOYKHM MEXIy TouKamMu Ag U A, (puc. 4.48).

Pacuém no ceoum mepram:

TA=Odm+IIgtn —Cm:3=..+05—..:3=..cMm;
AA,=AA, = .. cM;
AA,=045-Cu=045-...=..cM.

9. BoiTauka Ha YepTexKe OCHOBBI MOJOYKH HAlpaB/eHa OT LIEHTPpa Ipyau
K reueBoMy cpesy. [lonoxeHue BHITAYKU onpenensior AByMs mepkamu: Lir
u Br. Or Touku I', om10XuTh BI€BO OTpe30K, paBHblil Mepke LIr, u mocra-
BUTDb TOUKY ', — LIEHTp Ipyau:

[\[;=ILr=93cmM.

JI1si HaXoXIeHUs MOJOXKEHUA KOHIIA BBITAYKU U3 TOYKH Ay paguycoM,
paBHbIM MepKke Br 6e3 mupuHbl rOpJIOBUHBI, A€/1al0T 3aCEYKY Ha BepTUKAIIH,
[POBENEHHOM Yepe3 TOUKY '

AJlg=Br—Cm:3=32,6—17,0:3=26,9cm.

Otpesok npsiMo#, coenuHsOMME Touku A, U [y, — mpasasi cTopoHa
BbITAYKH (puc. 4.48).

Pacuém no ceoum mepram:

I'[,=Lr=...cM;

Adg=Br—Cm:3=..—..:3=..cM.

10. PactBop BbiTauku AgAg 3aBucut ot pazHocTu Mepok Crll — Crl:

AA;=2-(Crl1 —CrI) +2,0=2- (44,2 —41,1) +2,0=8,2 cMm.

[TonoxeHue JeBOM CTOPOHBI BBITAYKH OMPEAEIASIOT IBYMS 3aCe€UKaMU: U3
Touku I'y — muHa cTopoHsl BeiTauku ['(A; = [ A, M3 TOUKM A, — BETUYUHA
pacTBOpa BITAYKKM A A,

Pacuém no ceoum mepkam:.

AA;=2-(CrlI -CrI) +2,0=2- (... —...) +2,0=... cMm.

Cradan € material 100 tilda.ws
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Jvnua Jlwnauga
ropaoeunel  JInHus  HarpyiHasi ropaoBHHbBI
CTIHHKH nueda  BHETAYKA OO KH
& !. ’/\ \
JuHus
IMpOHMBI
r JIuHuA rpyau
\
=
g
Cnunka IMoxouka I
8
S B
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T T, i = JIuHus TaHU =
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T g S
= g
= e
o o 5y
=9 o =
3 2 5
b, T c & =
B 2 B, E JluHns g Oeénep >
= L= g
= &
= o
= =
=
=
=
H
H 2 H, JluHus HW3a
Puc. 4.48. TlocTpoeHue NOJOYKH Puc. 4.49. ToToBblii 4epTEXK
yeprexa ILIEYEBOT0 U3AEIHA

11. Yto0OBl BhICOTA MpOMMBI Mepena Oblia paBHA BBICOTE IIPOHMMBI
CIIMHKH, MPOBECTU FOPU3OHTAIBHYIO JUHMIO U3 TouKH Il BipaBo a0 nepe-
ceueHMs ¢ BepTUKanbio A;I';. O6o3HauuTh Touky nepeceuenus Il,. Touky
KacaHus npoumel I, ¢ Beptukaneio A,I'; Haxoodar mo dopmyiie

LIL=03-Mmp+ 1,2=0,3-129+ 1,2=5,1 cm.

BcriomorarensHast Touka [1,, pacnonoxena Ha 0,6 cm nnpaBee Touku [1;.
[MneyeBas Touka I, HaxomuTca ABYMs 3aceuykaMM: U3 TOUKU Ag paauycoM
I 1 u3 Touku I1,, panuycom I1,,11,.

Orpesox I1,Ag — MMHKSA nieya MONTOYKH.
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Pacuém no ceoum mepxam:

I, =03-Imp +1,2=0,3-...+1,2=..cMm.

12. YTto6BI npoBECTH TUHHIO MPOHMBI MMOMOYKH, HYKHO pasMETUTh Ha
YyepTexke ABE BCIOMOrarelbHbIC TOYKM: TOYKAa O HaXOOUTCS Ha OMCCeKTpuce
yra I'; Ha paccrosHuM 2,3 €M, a TOYKa B — Ha PacCTOSHUM 1 cM OT To4Y-
ki Il — cepeauHbl BCioMoraTeIbHOHW MPAMOM, IMPOBEAEHHOM Yepe3 TOUKHU
I1,I1,. Yepes touku I1,, B, I1;, 6 u [, npoBecTH MIaBHYIO JIUHUIO MTPOHUMBI
rmoyiouku (puc. 4.48).

13. IlocTtpoenue veptexka 3akoHueHo. Ocranochk qulIb yOpaTh TUHUHU
MOCTPOEHUSI U OOBECTH KOHTYpP 4YepTexka CIUIOUIHOM OCHOBHOM JTHHHEH
(puc. 4.49).

~MNpakTu4yeckas pabota N2 11
«MocTpoeHue YyepTexxa OCHOBbI NNe4YEBOro U3genuns
C BTA4YHbIM pyKaBoOM»

Lleav pabombi: MOCTPOUTH YEPTEK OCHOBLI IUICUYEBOr0 M3IEIMs C BTau-

HBIM PYKABOM.
Hucmpymenmol u npunadaexcHocmu: MTAHEHKA, YIOJbHUK, LTUPKYIb,

nexano, Kapauaum TM, 2M, TacTHK, KaTbKyIsSITop.

llopsdok ebinoanenus pabomol

PyKOBOICTBYSICh TIOC/IENOBATENbLHOCTBIO TTOCTPOEHUS YepTexka OCHOBBI
[UIEYEBOrO M3Ae/IMsA C BTAYHBIM PYKAaBOM B yuebHuKe (puc. 4.46—4.49), no-
CTpOJiTe B TETPAIH YEPTEX OCHOBHI IJICYEBOTO M3MEINS C BTAYHBIM PYKABOM

110 CBOMM MepKaM B Maciurabe 1 : 4.

OCHOBHbIE MNOHATUA U TEPMMWHDbI:
0asucHas ceTKa, CIMHKA, MMOJI0OYKa, IMHUSA IToJIy3aHoca, IpoimMa.

BOI'IpOCbI M 3aflaHAN A

1. HanguTe Ha yepTexax nepega v CNMHKU NMMHUK Nneva, Tanmm, H1u3a, boko-
BOro Cpe3a, cepefuHbl nepena, cepeanHbl CNMHKW. 2. N3 kaknux getanemn cocTouT
YEepTEX MNe4YeBOro msagenus C BTadHbim pykasom? 3. Yem oTnuvuyaeTca 4eprex
CNMHKKW OT YepTexa nepega? 4. OT KakMx MepOK 3aBMCUT pa3Mep CETKW YepTexa?
5. Kakme mepku onpepensioT obwmin pasmep usgenva No WUpuHe U AnvHe?
6. Kakaa mepka onpegensieT WAPWHY rOpNoBUHBbI CMHKK? 7. Kak paccunTbiBaeTcs
pacTBOP HarpyaHoMn BbiTa4yku?

Cxadan € material 100 tlda.w
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§ 20. IlocTpoeHue yepTexka OCHOBBI
OTHOILIOBHOTO PyKaBa

AT R g AP G
I

[NepeunciuTe OCHOBHBIC AETAIM ILIAThS U1K OJIy3KU C BTAYHBIM PYKa- |
| BoM. Kak Bbl aymaere, 3JIeMEHTOM KOHCTPYKLIMM U3MIE/IUS WIU Dle- |
| MEHTOM OTHEJIKU ABIseTCs pyKaB? |

Dransl NOCTPOEHUA YEPTeKa OCHOBBI OTHOMIOBHOrO pykasa. Ilo-
CTpoeHHe 0A3MCHOM CeTKHM pyKaBa

1. [TocTpouTsb MPSIMOM Yroil ¢ BeplIrMHOM B Touke O.

ITo ropu3soHTanM BpaBo OTNOXUTH LIMPUHY pykaBa OO0, :

00O, =On + ITon = 25,2 + 6,0 = 31,2 cm.

[To BepTUKanu BHU3 OTIOKUTH IIUHY pykasa OH = JIp = 52,8 cM.

JocTpouTh 4epTEXK 00 MOMTHOIO rpsaMoyrojibHuKa (puc. 4.50).

Pacuém no ceoum meprkam:

00,=On+Ilon=..+..=..

OH=dp=...cM.

CM;

2. Iloctpoutsb ocesyio auuuio O,H, uepes BbICIIIyIO0 TOYKY OKaTa pyka-

Ba O,:

R
00,=00,:2+0,5=31,2:2+0,5=16,1 cm.

[TpoBecTy MHUIO JoKTeBOro nepekara O, H; yepes Touky Os:

0 O, 0 0,
JIMHKua IMpPUHBL pYKaBa
p noa np'oﬁ.\ioii
PI Pif PII
JluHus nokrs
i T, |0,
H H H, H

3 4

Puc. 4.50. IToctpoeHue
Da3ucHOl ceTKu pyKaBa

112 "W

00;=0;0,=00,:2=16,1:2=28,1 cM.

IIpoBecTM NUHUIO IJIEYEBOro IepeKata
O,H, uepes Touxy O,:

0,0, = 0,0, : 2 = (00, — 00, =
=(31,2—16,1)=15,1:2=7,6 cMm.

Pacuém no ceoum mepxam.

00,=00,:2+0,5=..:2+0,5=...cm™m;

00;=00,:2=,,:2=_,cM;
0,0,=0,0;:2=,,:2=.cM.

3. IlocTtpouths ropu3oHTAlIbHBIE JIUHUHU
CETKM, JTUHUIO LIMPUHBI pyKaBa Mo/ rmpoimMoi
PP, na paccrosnum OP oT nuHUM BBICOTHI
oKarta.

OP = BepTUKalbHbLIM OIUAMETP IPOMMBI
¢ yepTexa cnuHKU, T. €. OP = Al (c yeprexa
cnuHKkK) — 2,5ecm=17,0 —2,5=14,5 cm.

[TonoxeHnue muHuu 1okt JUI

OI=0H:2+50=528:2+50=
= 31,4 cM.

material100.

filda.ws



Touku mepeceyeHUs] TOPU3OHTATBHBIX U BEPTUKATBHBIX JTUHUN CETKHU
0003HAYMTh TaK, KaK MMOKa3aHO Ha YepTEKe.

Pacuém no ceoum mepkam:.

OP = BepTUKaJIbHBII JUAMETP IPOMMBI C YepTexXa CIMHKH — 2,5 cM =
=..—25=..cM;

OI=0H:2+5,0=..:2+5,0=...cM.

ITocTpoeHue oKaTa M JIMHMKM HH3Aa PyKaBa

4. Paccuntarh mojoxeHue BeriomorareabHbIX Touek Os, Of, O, u Og:

0,0,=0;0,:2=8,1:2=4,1cMm;

0,0,=0,04:2+1,5=76:2+15=53cM;

PnO, = I',I1, c yeprexa ciMHKU = 6,9 cMm;

PnO, = I';I1; ¢ yeprexa nonouku = 4,6 cMm.

Pacuém no ceoum mepkam:.

0,0, =0,0,:2=...cMm;

0,0, =0,0,:2+15=..:24 15=..¢eM;
PnO, = I,I1, c yepTexa CIMHKH = ... CM;
PnOg = I';I1; ¢ yeprexa molno4ku = ... CM.

5. BoINoAHUTH MOCTPOEHHE BCIIOMOraTelbHBIX TOYeK a, O, B, I, O, €
(puc. 4.51).

Touka a orcrout ot O, BieBo Ha 0,5 cMm.

Touka 6 orcrout ot Oy BripaBo Ha 0,5 cM.

Touka B — Ha MepNeHIUKY/ISIPE U3 cepe-

OuHbI oTpe3ka Pa Ha 1,0 cM. /,f,:l/ \c\

Touka r — Ha neprneHIUKYIAPE U3 cepe-
nuHbI oTpe3ka P 6 Ha 2,0 cm.

Touka 1 — Ha 6uccekTpuce yrma Os Ha B r
1,0 cm. P, P, Py '

Touka e — Ha OGuccektpuce yria Og Ha
2,0 cm.

6. IIpoBecTy TUHUIO OKaTa pyKaBa 4epes
OCHOBHBIE M BCIOMOTATEIbHbIE TOYKM, Kak 1, I
rokKasaHo Ha yepTexe (puc. 4.51).

7. YIIMHUTL HU3 pyKaBa IO JOKTEBOMY
nepekary (Touka H,) Ha 1 cM, a o nepenne-
My nepekary (tTouka H,) ykoporuts Ha 1 cMm.
OdopMHUTL HHU3 pyKaBa IJIABHOM JIMHHEH
(puc. 4.52).

8. Ybparp 1MHUM MOCTPOEHUS U 00Be-
CTH KOHTYp 4epTexa CIUIOIIHON OCHOBHOW  Pyc. 4.5]. TocTpoeHue TUHUHA

auHuein (puc. 4.53). OKaTa pyKaBa

ha
=

H H, H, H, H,

Cxadan € material 100 tlda.w
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0 0,0,0, 0,0, 0o, /_ \
/éﬁ' \é\
140, 05&
B r
P P.‘I PZ Pn Pl
Pykas
n i R
H
H, :
H H. H H
H, r | " | e
Puc. 4.52. TloctpoeHue Puc. 4.53. ToroBblit yepTéx
JUMHUM HU3a pPYKaBa BTAa4HOTO pyKaBa

i MpakTnyeckan paborta N2 12
- «lMocTpoeHne YepTexxa 0OCHOBbI O4HOLLOBHOIO pyKaBa»
Ileaw pabombi: NOCTPOUTH YEPTEK OCHOBLI OJIHOLIIOBHOIO PyKaBa.

nekano, kapangamu TM, 2M, nacTuk, KaabKyasTop.
Iopsadox evinoanenus pabomol

PYKOBOHCTBYHCB [MOCNEn0BATEIBHOCTBIO MMOCTPOCHMKA YepTeXkKa OCHOBBI

pykaBa B yueoHuKe (puc. 4.50—4.53), nocTpoiiTe B TeTpaayu YepTEXK OCHOBBI
OIHOIIIOBHOTO PYKaBa 10 CBOMM MepKaM B Macuitabe 1 : 4.

OcHOBHbIE NOHATUA U TepMHWHbI.

Oa3ucHasd ceTKa pykaBa, OKaT pyKaBa, JUHUM JIOKTEBOro fepeKara, JUHUs
NepenHero rnepekara, oceBasi JIMHUS pyKaBa, JIMHUS JIOKTS, TUHUS LIUPU-
HbI pYKaBa Mo NporuMO.

BOI'IpOCbI M 3aflaHNA

1. Mo Kakum MepKam CTPOUTCA YepPTEX OCHOBbI OAHOLWOBHOTO pykaBa? 2. Han-
OWUTe Ha YepTexe BTA4YHOroO pykasa NWMHUW NepefHero U NOKTeBOro rnepekaTos,
oKaT pykKaga, NMHWIO HM3a, NOKTH, BOKOBbLIe NUHUK.
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MO,[[CJIHDOBELHH@ IJIEYEBOTIO U3AEITHUA

______________________________ -
| ‘1’1‘0 o3HauaeT MoaenMpoBaHue ogexabl? Kakue crmocodsl Momenupo- |

I BaHu4 Bbl 3HaeTe? I

[Ipy MonenupoBaHUM IUICYEBbIX W3Ae11il, HAaIpUMep Omy30K (puc. 4.54)
C BTaYHBIM PYKAaBOM, MCMOJIB3YIOTCS MPUEMBI MOJIEJTHPOBAHUS — TIEpeMe-
meHue (puc. 4.55) 1 npeobpazoBaHUE OCHOBHOM (HATPYIHOI) BHITAYKH.

N

Puc. 4.54. Mopaenu 6iy30K
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(53
TOpPJOBUHEL
=
255
z28
=32
JIuHusa Tanuu
a
)
2 d

Puc. 4.55. TlepemenieHHe OCHOBHOI HArPYIHOM BBITAYKH:
a — YepTEX OCHOBHI; 6 — B JIMHUIO MPOMMBI; 8 — B JIMHUIO FOPJIOBUHBI;
2 — B JIMHUIO BOKOBOTO cpe3a; d — B JIMHMIO CEPEIUHEI Mepena
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IMonouka

a 7] 8

Puc. 4.56. MopenupoBaHue 61y3Ku co cOOpPKO# MO THHUM FOPJIOBUHBL:
a — BCKHU3 MoAenu; 6 — nepeMelieHUe OCHOBHOM HATPYIHOM BBITAYKHA
10 TUHUH FOPJIOBUHEI, 8 — IOTOBask BEIKPOitKa

Koketka
:_:l Hixuan
4aCTh OTY3KH
a
7] &

Puc. 4.57. MonenupopaHue 01y3Ku ¢ GUTrypHOH KOKETKOM: @ — 3CKU3 MOJIEIH;
6 — nepeMenieHe OCHOBHOM HArPYAHOM BHITAYKY MO JIUHUM KOKETKH
6 — rOTOBas BhIKpOiKa

Y1o0bl HayaTh MOOEIMPOBAHME M3AEAUSA, HEOoOXOOMMO CKOMUPOBATh
YepTEeXH Tepeaa M CIIMHKKA Ha JTUCT TUIOTHOM OyMaru M BbIpe3aTh JeKala.

MoaenupoBaHue Mjiev4eBoro u3aeams

Mogaens 1. IIpeobpaszoBaHue OCHOBHOM HArpyaHOM BbLITAYKH B COOpKY
10 IMHUU FOpJIOBUHEI (puc. 4.56).

Moaens 2. [Ipeobpa3oBaHrMe OCHOBHOM HArpyIHOMH BBLITAYKH B 1LIOB IO
TUHUU GUTrypHOU KoKeTKH (puc. 4.57).

OCHOBHbIE MOHATUA U TEPMMUHbDI:
MOIeTMpOBaHUe, Mpeobpa3zoBaHue U MepeMellleHHe OCHOBHOM (Harpyn-
HOM) BBITAYKH.
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BOI'IpOCbI M 3aflaHNA

1. Kakue HoBbie Ans Bac NpUéMbl MOAENMPOBAHWA NPUMEHSAIOTCA Ha Nnneve-
BbIX M3ennsax ¢ BTa4HbiM pykaBom? 2. Kak M3MeHseTcs NonoXxeHwe LeHTpa Ha-
rpyaHon BbiTauyky npu eé nepemelleHnun? 3. Kakoe BnuaHue Ha Bbibop mogenu
OKa3biBaeT TKaHb, M3 KOTOPOM NpeanonaraeTcs U3roToeuTb nsgenue? 4. Kak cne-
ayeT BbibMpaTe MOfens Nnarbs B 3aBUCMMOCTM OT ero HasHadeHusa? ® 5. Kakoe
BNUSHWE OKa3biBaeT MOAa Ha MOKPON U CUNY3T n3aenmna?

§ 22. MopenupoBaHue BTAYHOTO
OJTHOIIIOBHOTO pyKaBa

I Kaxk BbI nymMaeTe, KaKoi JUTMHBI MOXET OBITh PYKaB B IJIaThe WX O/1y3- |
| ke? OT 4ero 3To 3aBUCUT? [

BuemrHuii BUI nie4eBOro U3Aeius ¢ BTAYHBIM PYKABOM MOXKHO HM3Me-
HUTb C TIOMOIIBLIO MIPUEMOB MOJIEIMPOBAHMS BTAYHOIO pyKaBa, OObIKHOBEH-
HBII pyKaB MOXET CTaTh [MIABHBIM YKpallleHUEM IJ1aThs.

Mognens 1. Pacimupenue pykasa 1mo TMHHUM HUA3A.

BrauHoi1 pykaB, pacKiaenI€HHbLIN MO TMHUM HU3a 0e3 mMocaJaKu 1Mo OKaTy
(puc. 4.58).

Mouaenb 2. PacuirpeHue pykaBa o JMHMKA HU3a ¢ JOMOJTHUTEIbHBIM Ha-
ITYCKOM.

BrayHoii pykaB ¢ 0ObIYHBIM OKaToM. K JTMHMM HM3a pyKaB paclliUMpeH
M yBeIMYEeH JOIMOIHUTE/IbHbIIA HAITyCK Ha MaHXKeTy (puc. 4.59).

Mognens 3. [NapannenbHoe pacliMpeHUE PyKaBa ¢ JOMOJHUTEIbHBIM Ha-
MTYCKOM.

Paszpesath, pa3siBUHYTh &
7]

Puc. 4.585. MonenupoBaHue BTAYHOIO PyKaBa, paclIMpPeHHOro Mo JTUHUYA HU3a:
a — 3CKU3 MOJIENN; 6 — MOAETUPOBAHUE PYKABA C pACHIMPEHUEM 10 TUHUM HU34;
8 — roToBasi BEIKpOiika
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Pa3pesats, pa3snBuHYThH

a (7] 8

Puc. 4.59. MonenupoBaHue BTaYHOr0 pyKaBa C IOMOIHUTEIbHBIM HAITYCKOM:
a — 3CKU3 MOMEIH; 6 — MOAETUPOBAHUE PyKaBa C paclIiupeHUeM 1Mo TUHUM HU3a
C TOMOMHUTENIBHBIM HAITYCKOM; 8 — T'OTOBasi BRIKPOIiKa

I
WL

Paspesats,
pazaABMHYThL Ha 15—20 cM

6

a

Puc. 4.60. MonenupoBaHue pyKapa «(DpOHapHK»:
a — BCKU3 MOIEeNH; 6 — MOIEeTUPOBAHUE PYKABa ¢ pacHIMpeHHUEM T10 JMHUHU 0KaTa
M HM3a C JOMOJIHUTEIBHBIM HAIIYCKOM; 8 — I'OTOBAasl BEIKPOMKa

BrauHoli pykas ¢ yBeJIMYEHHBIM OKaToM M cOopkoii. [To nuHuM HU3a py-
KaB paclIMpeH U YBeJIWYeH HAIyCK Ha MaHXeTy (puc. 4.60).

OcCHOBHbIE NOHATUA U TEPMMWHDbI:
MOAEIMpPOBaHME BTAYHOIO pyKaBa, pacllMpeHMEe oKaTa pykKaBsa, napai-
JIeJIbHOE paclIMpeHue.

BOI'IpOCb! M 3aflaHNA

1. Kyaa moxeT ObiThb NepeHeceHa OCHOBHas BbiTayka B Npouecce Mogenupo-
BaHuA Ony3kmn? 2. B Kakne KOHCTPYKTUBHbIE 3NeMeHTbl MoryT ObiTb Npeobpasoea-
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Hbl BbiTaukm? 3. Ha ckonbkKo AnuHa okata pykaBa bonble OnuHbl NporMbi?
® 4. Yem, kpome Mepok, onpeaensieTca AnuHa pykasa bnysku? ® 5. Hasosute Bu-
Abl OTAENKW, NPUMEHAEeMble NPU M3rOTOBNEHUM LUBEMNHbIX M3AENVNA.

§ 23. IlocTtpoeHue uepTexka BOPOTHUKA

| l'lepe'-mcm:re OCHOBHBIE OE€Ta/IM IJ1IaThsl WM OIy3KM C LICIbHOKPOE- |
| HBIM pykaBoM. Kakue 371eMeHThI OTAEIKH MOXHO MIPUMEHUTD IPU U3- |
| POTOBJIEHUHM TIaThbA WK OY3KH € LeIbHOKpOoeHbIM pyKaBoM? Kak BhI |
| | IyMaeTe, ABIACTCA T BOPOTHUK 2/IEMEHTOM OTHEIKH? |

BopoTHHK B OOEXIE UIPaeT BaXKHYIO JEKOPAaTUBHYIO poib. BopoTHUKM
MJIeYEBbIX U3ACIUN JOBOIBHO pa3HoOOpa3Hbl o dopme. B KeHCKol ogexe
OHM MOTYT BBIKpAauMBaThLCS OTAEIbHO OT OCHOBHBIX JieTajleil (BTauHbIe), BMe-
CTE€ C HUMHU (1LIEIbHOKPOEHBIE) WIX BMECTE C OOHOM U3 AeTaler (KOMOMHUPO-
BaHHbIe). PaznuyaloT TpM OCHOBHBIX BH1a BOPOTHUKA: CTOMKA, OTI0KHOM
4 maockoaexkammii. [Ipu nmocrpoeHuun yeprexka BOPOTHUKA KOHCTPYKTHB-
HOe 3HaueHWe umeeT opMa JTUMHUM BTaYMBAaHWUS BOPOTHMKA B TOPJIOBUHY:
yeM IpsiMee 3Ta JIMHMS, TEM BbIllIe CTOMKA BOPOTHUKA M IUIOTHEE Mpujera-
HHE €ro K Luee, yeM Oojiee BOrHyTasi, TEM MEHbIIE CTOMKA U OoJee ITOCKUIA
BOpOTHMK. [Ipu TOUHOM COBMageHUH JUHUM BTAUMBAHMS BOPOTHUKA B TOp-
JJOBUHY C caMoOi JTMHHWEH TOpJIOBHMHBI BOPOTHUK CTAHOBMUTCS ILUIOCKOJEXa-
muM. OcTanbHbIE YYaCTKHM BOPOTHUKA, UX (hopMa U pa3Mephbl ONpPeaeIsioTCsa
MOJIEJIbIO.

st eopomHuka-cmoiiky XapakTepHO TMOYTH BepTHUKAJIbHOE I10JI0XKe-
HUE Yy OCHOBaHUA wIeu. KOHIBI BOPOTHHMKA MOTYT HMEThH pPa3IMYHYIO
dopmy (puc. 4.61, a—e). OHU MOIYT TakKXe IIEpeXOOIuTh B OAHT, raacTykK
U T. I

BopoTHUK siBAS€TCS CUMMETPUYHOM OEeTAIbIO, IIO3TOMY YEPTEXK CTPOAT
Ha MOJIOBUHY €ro MIWHBL. JJOMoITHUTEIbHBIX MEPOK C (Uryphl YeTIOBEeKa He
CHUMAIOT.

a 7] 8

Puc. 4.61. ®opmbl BOPOTHHUKA-CTOMKU: @ — MPSMasl;
6 — npuierawonias; € — OTCTAroLIas OT LIeH
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Junus BEPXHETO KpaH

Ay
B, C,

B, C
A

A,
A 1 ]
BL = A /B C \\A
|

C CIJEIIHHFI JIMHKA JluHWA BTAaYMBaAHU

a 7]

Puc. 4.62. TToctpoeHue yepTeka BOPOTHUKA-CTOMKHU

IHocTpoeHue yepTeska BOPOTHUKA-CTOMKH,
NpPUIerawilero K mee

1. IToctpoiiTe mpamMoii yron B Touke A. OTI0XHUTE BBEPX MO BEPTUKATHU
BETMUMHY MoabEMA CTOMKM AA, (puc. 4.62, a):

AA, =0—1,0cmM.

W3 Touku A, coenaiTe 3acedkKy Ha TOPU3OHTAlW PaguyCOM, PaBHBIM
Lropa — 0,5AA |, u noctasbTe Touky B. (M3Mepsre rubKoii TMHEHKOH 1TUHY
rOpJIOBUHBI HAa YepTeXax CIUHKU M Mepena, a uX cyMmy o003HaubTe Kak
Lropan.) Lropa = 20 cM.

2. Paznenute orpe3ok AB momosaMm u noctaBere Touky C. CoeaguHure
Touku A, u C.

[IpoBeauTe TUHUIO BTaYMBAHUS BOPOTHHUKA-CTOMKHU B TOPJIOBUHY Yepes
Ttouku A, C, B, Ha cepenune yyactka A,C ¢ nporubom Buu3 Ha 0,3—0,5 cM,
a manee o npsmoi CB.

3. U3 Touek A, C, B BoccTaBbTe NEprieHAUKYISAPBI K JIMHUM BTauMBa-
HUS BOPOTHUKA U OTIOXHUTE HAa HUX OTPE3KHU, paBHbIE LUIMPUHE (BBLICOTE)
CTOMKH:

AA,=CC,;=BB,=3,0—-5,0 cm.

4. IIpoBenuTe TUHUIO BEPXHEro Kpasi CTOMKM Yepe3 TOUKU A,, C,, B, ma-
pajUiebHO TUHUKA BTAYMBAHUsI BODOTHUKA-CTOMKM B TOPJIOBHHY.

5. O0BeauTe KOHTYpP 4epTeXa CIUIOIIHOW OCHOBHOH JIMHUEH
(puc. 4.62, 6).

XapakTepHOU YepTOi KOHCTPYKLIUU OMAI0HCHO20 80OPOMHUKA HA CMOTI-
Ke siBasieTcs Hanuvyue ctoiku. CToiika oOpa3yeT BHYTPEHHIOI YacTh BOPOT-
HUKA U MOXET ObITh KaK 11eIbHOKPOEHOM C BOPOTHUKOM, TaK U OTPE3HOIA.
Ot1iéT 0b6pasyeT HapyXHYIO 4acTb BopoTHHKA. Pasmepsl, hopMbl U neKopa-
TUBHOE OopMIIEHUE JTUHUU OTJIETA BOPOTHUKA OMNMPEAEISIOTCS MOIE/bIO U
MOTYT OBITH OYEeHbh MHOTO00Opa3HbI (puc. 4.63).
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a 6 8

Puc. 4.63. PopMbI OTIIOXKHBIX BOPOTHUKOB: @ — ILJIOTHO NPUJIEralONIMii K I1Iee;
6 — CO CpemHHMM IpUIeraHUEM; 8 — OTCTAMOIIUIL OT IIen

IMocTpoeHne YepTeka OTI0KHOIO BOPOTHHKA
CO CpeIHHM MPUIeraHHeM K mee

1. ITocTpoiite npamoii yroa B Touke O. Ot Toukn O OTJIOXUTE BBEpX
BEJIMYMHY IMOABEMA CEPEAMHBI BODOTHUKA:

OB =4,0—6,0 cMm.

Yem Oomblre orpesok OB, TeM MeHbIe cToiika. OT Touku B oTiioxure
BBEPX BBICOTY CTOMKM:

BB, =2,0—3,0 cm.

Ot Touku B, oroxuTe BBEpX LIMPHHY OTIIETa BOpOTHUKA B B,, KoTOpas
3aBUCUT OT Moneinu. BB, — mupuHa BopoTHHKa nocepeauHe pasHa 8,0—
14,0 cMm (o monmenu) (puc. 4.64, a).

2. U3 Touku B panuycom BA = Lropu caenaiiTe 3acedKky Ha FOpHU30HTA-
au. Ob6o3HaubTe TOUKY mnepecedeHus oykBoit A. CoenuHute Touku B u A
npsaMoil JuHMed ¢ nporubom nocepeauHe Ha 1,0—2.5 cMm. Yem OGonblie
MoabEéM cepeauHbl BopoTHUKa OB, TeMm Gonblile BeTUYMHA NMporubdba TMHUU
BraumBaHus BA. K cepenune BopotHuka (BB,) nmuHus BrauusaHus (BA)
MOABOAUTCS MO MPSIMbIM YIJIOM.

3. IIposenuTe IMHUIO cruba cToilKY OT Touku B, 10 Touku A.

4. W3 Touku A TIepreHIMKY/ISIpHO BBEPX OTJIOXUTE BEIMYMHY MOObEMa
nepenHero KoHila BopoTHUKa AA, (1o Mmonenu, B cpenHem AA, = BB, + 1,0).
M3 ToukM A, OTIIOXHUTE TOPU3OHTATHHO BIPABO BETUYMHY BBICTYIIA MEPEAHE-
ro KOH1la BOpoTHUKA A A, = 4,0—5,0 cm. HauepTuTe TMHUIO NIepeIHero KOH-
11a BOPOTHHUKA, COENMHUB TOUKU A U A,.

5. Coenunute Touku B, U A, psAMoi IMHKEH, a 3aTEM IIPOBENUTE MEX-
Oy 3TUMH TOYKaMU IUIABHYIO TMHUIO OTJIETA BOPOTHUKA C MPpOruboM rnocepe-
auHe Ha 1,0—2,5 cM (puc. 4.64, a).

6. OOBenUTE KOHTYP 4YepTeXa CIUIONIHOM OCHOBHOM NUHHel (puc.

4.64, 6).
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JIMHKS BTauMBaHWs BOPOTHHUKA
6 BricoTa CTOHKH Konen BopoTHHKA

Puc. 4.64. TlocTpoeHue yepTeka OTI0XKHOTO BOPOTHHKA

~MNpakTu4yeckas pabota N2 13
«lMocTpoeHMe YepTeXxa BOPOTHUKA»

Ileav pabombr: IOCTPOUTH YEPTEXK BOPOTHUKA.

u 2M, 1acTUK, MUJLTUMETpOBas Oymara.
Ilopadok evinoanenus pabomat

1. ITonb3ysick pucyHkamu 4.62, 4.64 1 ormcanueM Ha c. 128 u 129, mo-
CTPOMTE UEPTEXK BOPOTHUKA BeIOpaHHOTO hacoHa B MacuiTabe 1 : 1.
2. Coenaiite BIBOI O IIpoAe/IaHHOM pabore.

OCHOBHbIE MOHATUA U TEPMMWHDbI:
BOPOTHHMK-CTOMKA, OTVIOXHOH M IUIOCKOJIeXAIIMH BOPOTHUKH.

BOI'IpOCbI M 3aflaHN A

1. HazoBuUTe OCHOBHbIE KOHCTPYKTUBHLIE OPMbI BOPOTHMKOB. 2. Yem OT-
NNYaKTCA BOPOTHUKMU-CTOMKW OT OTNOXHbIX? 3. MNepeyncnute KOHCTPYKTUBHbIE
NUHUW OTNOXHOro BOPOTHUKA. 4. OT yero 3aBUCUT KOHPUrypauua KOHUOB BOPOT-

HUkKa?
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§ 24. Pabora ¢ TOTOBBIMU BBIKPOiKaMu
[IIBEUHBIX N3IETAIN

| Cnenute nu Bbl 3a Monoi? Eciu ma, To kak? Ilonb3yerech JIM Bbl 4714 |
I CO3MaHUA CBOETO CTUIA XypHaaaMu Mo? I

Bo3bMmute moboi xypHan MO, TTOCMOTPUTE KOHCTPYKTUBHYIO CXEMY
BCEX MOJIEJIei, MpeacTaBJIeHHBIX B XXypHale (OHa, KaK NMpaBujo, BCerma pac-
MonaraeTcss B CEpeauHe XYpHala BMECTe ¢ MPUKPEIIEHHBIMU TUCTAMU-CXe-
MaMH BBIKPO€EK), U BhIOEpUTE MMOHPaBUBLIYIOCS Moaenb (puc. 4.65).

Bce mopenu, npencTaBiieHHbIE B XypHalie, MMEIOT CBOM HOMEpa, U MO
3TUMH HOMEpaMM B IMPUIONKEHUU BCEIIa €CThb MHCTPYKLIHS MO U3rOTOBIIE-
HUIO TOM UM MHOM MOJe/In. 3eCh XKe MpeACcTaBieH pUCYHOK MOJIENIHU, [JI€ Bbl
MOXKETE PaCCMOTPETh BCE AETAU, LIBbI, KOTOPhIEC MOPOM HE BUIHLI HA HOTO-
rpaduu Momenu. B 3ToM Xe MPUIOXKEHUM Bbl MOXETE Y3HATb JaHHBLIE IO
pacxony OCHOBHOMW TKaHW M JAOMOJHMTEIbHBIX MaTepUaIoB — (QYPHUTYPHI,
KJIEEBOM TKAHU U T. 1.

3ateM HeoOXOIMMO MPaBWJIbHO ONpeneMTh CBOM pasmep. OObIYHO
BO BCEX KYypHa/laX €CTh TaOJIK1IbI, C MOMOIIbBIO KOTOPBIX 3TO JIETKO CAENaTh,
[JIS1 3TOr0 HYKHO JIMIIIb 3HaTh CBOM POCT M TPU MEPKM: 0OXBaT rpyau, ob-
XBaT TaauMu U obxBar 6€nep. Tenepb nocMoTpuTe B Tabnuuy (puc. 4.66) u
HAWIUTE MOAXOAS UK CTOJIOe 1l — C IMMOXOXHUMU BeJIMUMHAMM.

I[Ipy wmwuTHE TMUIEYEBOrO0 H3OEIMS
(Gmy3Kku, TOMAa, TUIAThsI) OPUEHTUPYHUTECH
B IEepBYIO ouyepeab Ha 00XBaT rpyaud BTO-
poii (Orll).

Omnpenenus cBOM pa3Mep, BepHUTECH
K OMNMCAHWIO TOHPaBUBIICHCS MOIEIH.
1151 mepecHITUss KOHTYPOB J€Kal HE0D-
XOOUM MUHUMYM MHPOpMALlUU — KO-
JUYECTBO JeTajIeii Kposi 1 000o3Ha4Ye-
Hue. OOBIMHO I8 Kaxmoro pasmMmepa
KOHTYpPBI JeKajla 0003HayaloTcsi CBOeH
JUHHEH (ITYHKTUPOM, IITPUXITYHKTUPOM
U T. [1.), Kaxjaasl 1etanb obo3HaueHa Oyk-

Puc. 4.65. Xypnansl Moaenei Boi unu undpon (puc. 4.67). Hainure,
OEXKIIBI Ha KakKOM MMEHHO JIMCT€ HaxOoJUTCs
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XXEHLWWHBI, POCT 168 cm

Paamep 34 36 38 40 42 44 46 48 50 52
O6xBaT rpyau cM 80 84 88 92 9% 100 104 110 116 122
O0xear Tanuia cM 62 66 70 74 78 82 86 92 98 104
ObxBat DEpep CM 86 90 94 98 102 106 110 116 122 128
BuicoTta rpyown cmM 25 26 27 28 29 30 31 32 33 34
OnvHa nepena cM 43 44 45 46 47 48 49 50 51 52
OnuHa cnuHbl CM 41 41 42 42 43 43 44 44 45 45
LLupuHa crnuHel cv 335 345 355 365 375 385 395 41 425 44
AnwHa nneya cMm 12 12 12 13 13 13 13 14 14 14
OnuHa pykaea cM 59 59 60 60 61 61 61 61 62 62
ObxeaT B.4. PYKM  CM 26 27 28 29 30 a1 32 34 36 38
Obxear weu CM 34 35 36 37 38 39 40 4 42 43
AEBOYKHU, AEBYLUKWA

Poct (cm) =pasmep 122 128 134 140 146 152 158 164 170 176
O6xBaT rpyam 62 64 66 68 T2 76 80 84 B8 a2
O6xBat Tanuun 57 58 59 61 63 65 67 69 71 73
O6xBaT BEnep 67 69 72 74 78 82 86 90 a4 98
LnuHa cnuvHel 29 30 31 32 34 36 38 40 42 43
OnwuHa pykaea 43 46 48 51 53 55 57 59 61 63
O6xeat wewn 30 30 31 31 32 33 34 35 36 37

Puc. 4.66. Tabnuiia pazmeposn

HYKHAasl BBIKpOMKa (OOBIMHO B IIPUIIONKE-
HUM XYypHalla HECKOJIbKO OTHEIbHbIX JIM-
CTOB, 0003Ha4YeHHbIX OYKBaMM JJaTHUHCKOIO
andaBuTa).

M3yyuB BHMMAaTeIbHO HMHGOpMAaLMIO,
repexoauTe K JUCTaM BBIKPOEK, Ha KOTO-
PBIX MOXHO JErKO HAaWTU COOTBETCTBYIO-
LIYIO JeTadb MO HOMEPY Ha MPUIOXKEHHOM
yeprexe BeikpoekK. Homep HyxXHOUI BaM ne-
Talu BCErIa BLIIEISETCS XKUPHBIM IIpUd-
TOM W pacnojiaraercs Mnoa KOHTYPHOM JTu-
HUel BbIOpaHHOM BaMU BeIKpoiiku. CBepsi-
SICb C YMEHBIIEHHOM KOMUWel uvepTrexa
BBIKPOMKM, BBl MOMMETE, UTO CIEAVET NMepe-
CHSITh C JIMCTA BHIKPOEK.

[lepem TeM Kak mepecHSTh BBEIKPOMKY
Ha KaJibKy, OOBeIMTE KOHTYpPbl JeTajei
BBIKPOMKHU (hioMacTepoM, OTMeYasi BCE yC-

Bhikpoiika ¢ KpacHBIMM
KOHTYPaM#K Ha NUcTe Beikpoek G
Deranm 1—3 w79

paamep 34
paamep 36 ©
pasmMep 3 - —-—-—-——-——-——
pasmep 40
pasmep 42 ------====scccccoae-

pasmep 44
L B9 3= —7 .3
e

‘sma
A

3

Puc. 4.67. letanu kpos 01y3Ku

Cxadan € material 100 tlda.w
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JIOBHbIE 000O3HAYEHUS U JUHUU, — Tak
BaM OyJeT jerye 4YUTaTb CXeMy, He MyTa-
SICh B MEPECeYCHMsIX MHOXECTBA JIMHUA.

‘-- i

s ‘ IMocne sToro kapaHmamoMm (py4dkoi) me-
|" A

» f peBeaUTe OeTald BBIKPOMKM Ha KallbKy
i e

» / (MOMUATUIIEHOBYIO TJIEHKY), TIIOJO0XEH-
h ]

. / HYIO Ha JIMCT BbIKpOWKU. PaboTy 3Ty Hago
e ! BBIMOJHATL OY€Hb BHMMATEIbHO M IIpe-
e NeJIbHO aKKypaTHO.

?—p

[Ipu nepecHATUM NTHMHUHK He 3a0yabTe

MEPEBECTH pPa3sMeTKy KOHTPOIbHBIX TO-

Puc. 4.68. Crpanuua YEK, PacIoOoXeHUE KOHCTPYKTUBHBIX

C 3CKM30M MOIEIH JIMHUI, HATIpaBJIEHUE T0JIEBOM HUTHU. BhI-

pe3aB neKana U3 KaJabKHd, OTMETHTE TAKXKe

HajJceyku. Temepb, KOIrja Bbl COe/lajld KOMIUIEKT JieKall, CHOBa OTKpOiiTe

KYpHAal U CBEpbTE MOJYYMBIIMECS AeTald C UX YMEHbIIEHHONH Komuen —

MMPOBEPHTE UX KOJIUYECTBO, YTOUHUTE pacKiaaaky Ha TKaHu. W npucrymnaiite
K packpolo.

11 MU3roTOBJIEHUS BBIKPOEK MOHPABUBILIEHCS MOOEIM Bbl MOXETE BOC-
MOJb30BATLCS KOMMIAKT-IMCKOM C BBIKPOMKAMM, OHU IPOCTHI U YIOOHBI B
o0OpalleHUH.

[IporpamMma, Kak rpaBUJIO, 3allyCKaeTCs caMa, KaK TOJbKO JMUCK Oyaer
BCTAaB/IEH B IUCKOBOJ. OOHAKO B HEKOTOPBIX C/Iydyasx (B 3aBUCMMOCTH OT Ba-
LIei onepalMOHHOW CHCTEMBI) MpOorpaMMy OPUIAETCS 3aMYCTUTh BPYYHYIO
yepes «IIpoBoaHUK».

Janee HaxXMUTE Ha KHOMNKY «Moaenu + BEIKpOMKU», U IIpOrpaMMa pac-
KPOET mnepen BaMM ajibOOM € 3CKM3aMU MoJAelel gfaHHoro aucka. Ha nesoit
CTpaHULIe OoTOOpaxaeTcs MPOJMCTbIBAEMBbI BHM3 CIIMCOK MOIEICH, a Ha
MpaBoi — ILIBETHOI 3CKU3 IS BbIOpaHHOM M3 crmucka momenu (puc. 4.68).
K xaxnoit Momenu npuiaraeTcs MHCTPYKLUSA no nomuBy. OQHAKO 3TOT pe-
CYpC VXOOMT B MPOILUIOE, U Bbl MOXETE, BOCMOJb30BaBIIKMCh MIHTEpHETOM,
HAWTH caiiTbl, Ha KOTOPBIX MpeaiaracTcss MHOXECTBO MOJIENE OaeXKabl C Io-
TOBLIMM BBIKPOMKAMM.

[oroBbie Nekana MOXHO pacrieyatarb Ha IpuHTepe. Bee cTpaHUIIBI BBI-
KPOMKM MPOHYMEPOBAHBI, U BAM HEOOXOAUMO MX TOJBKO IMPaBUJIBHO CKJIE-
UTh MexXay coboit. [Tocne Toro kKak BHIKpOUMKa OyIeT roToBa, MOXeTe [MPUCTY-
[aTh K Packpolo.

material100.tlda.w



OCHOBHbIE MNOHATHUA U TEPMMWHbDbI:
BBIKpOMKA, XXypHaJI MO/,

BOI'IpOCbI M 3aflaHN A

1. C Yero HaYMHaKT NPW CHATUM BbIKPOMKKM U3 XypHana moa? 2. Kakon pas-
mep durypbl Yyenoseka DepéTca 3a OCHOBY MPU CHATUU BbIKPOMKU NNEYEBOro 13-
penua? 3. MOXHO N1 BOCNONbL30BaThLCA FOTOBLIMU YepTeXaMu BbIKPOEK Ha KOM-
nakT-gucke? Kak?

Bocnonb3oBaBWUCL XypHanamu Mo, NepecHUMUTE BbIKPOMKWU MOHPaBUWB-
wencs Bam Mmoaenu ogexabl. Paccuntante Heobxogumoe KONMYECcTBO TKaHU, Nog-
DepuTe COOTBETCTBYIOLLYIO TKaHb MO ONUCAaHUIO U COeNanTe nekana.

§ 25. TexHomOrus U3roToBJICHUS
IUICYEBOTO U3NCIIUS
C LIEJIbBHOKPOEHBIM PYKaBOM

| Kakye omepanyy BBIMOJHSIOT TPH IMOATOTOBKE BBIKPOWMKW M TKAaHU |
| K packpoio? C Kakoii 11e/1bI0 BLITOJIHAIOT JeKaTUPOBaHHUE TKaHU? |

PaccMOTpHM TEXHOIOTUIO U3TOTOBICHUS TJICUEBOI0 U3IEIMs Ha IPpHUMe-
pe 6/1y3KH ¢ LIeTbHOKPOEHBIM PYKABOM.

1. Ing moaAroToBKH BBIKPOMKH K PACKPOIO, HAa BCE AEeTATM BBIKPOUKH
HaHEeCUTE Ha3BaHUS U KOIMYECTBO AeTaleil, HampaBleHUEe HUTH OCHOBLI
(H. O.), KOHTpO/IbHbIE THHUKM U TOUKH, JUHHIO Cruba, YKaxKUTe BEIUIUHEI
MMPUITYCKOB Ha 00paboTKy Mo KaxXXI0oMYy cpe3y JeTajleil.

2. I[IponekaTupyiiTe TKaHb, OMpPEOCIUTE JULIEBYID CTOPOHY TKAHU, OT-
METBTE MEJIOM BO3MOXHbIE Ae(EeKThI, OMpENe/MTe HAlpaBIeHUe HUTH OCHO-
Bbl. CJIOXXHTE TKaHb BABOE JIMIIOM BHYTPb T10 J0JI€BOH HUTH, KPOMKH YPOB-
HSHUTE.

3. Pasnoxute OeTali BBIKPOMKM HAa TKAHM C YYETOM HampaBIeHUs HH-
Teld OCHOBBLI, MPUITYCKOB Ha IIIBBI M, €CJIM 3TO HEOOXOMUMO, HANpaB/JIeHUs
pucyHkKa. Packnagky clienyeT HaUMHATh C KPYNHBIX AeTalei, a 3aTeM pasMme-
1IATh BCE MEJIKUE AeTalu.

Cxadan € material 100 tlda.w
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CepelHHa CIHHKH, CTHD

-~ [oprosuHal’
"""" - CTIMHKM

[(CepenrHa T
mepema; crud’

Il
REHH BUHK] |
EMHHLD)

QUL [

o EavosonrmoBl IS H

a 6

Puc. 4.69. Packnanka BoIKPOHKM Ha TKAHU:
a — HaHeCceHUe MPUITYCKOB Ha IIBHI;
6 — netanu OIIy3KH ¢ HAMEUEHHBIMHU MPUITYCKAMM Ha LIBHI

CepeanHa nepeaa, :'; ‘

@:ri’,{ﬁ' (1010000 0 1 O O 1
T =]

0
i,':SZI'!I-I'HilHI.llF: {8
areLar |
wadap]

Puc. 4.70. Packpoii netaneit:
a — CIUHKU, 6 — Tiepena

[MTpukonuTe neTaau BEIKPOMKU K TKaHU. OOBenUTE MOPTHOBCKUM MEIOM
WJIM MBLIIOM CHayalia KOHTYPBI JeTajei, a 3aTeM MPUITYCKU Ha 1Bbl. OTMETh-
T€ KOHTPOJbHBIE TOUKH Ha TMHUH Taauu (puc. 4.69).

PackpouTe metaiu 1o JUHUAM MPUITYCKOB Ha LIBbI (puc. 4.70).

[lo kapram moonepanMOHHOI0 KOHTPOJIA, BELIAHHBIM YUMTE/IEM, ca-
MOCTOSITENBHO MNPOBEPLTE NMPABUIBHOCTHh BBITOTHEHUSI TEXHOIOTHYECKUX

onepatmi. [IpuBogum mpumep KapThl packKiaaaKyu BHIKPOWKU OJTY3KHM Ha TKa-
HU (Tabdmn. 4.3).
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Tabnuua 4.3. I(ap'ra noornepauynoHHOro KOHTpons

«Packnapka BbIKPOﬁKH 61'!}/31(1»1 Ha TKaHu»

MpoBepaemMbie NapamMmeTpbl o “kn
Gannos MITA «=»
JKOHOMHaf packnagka 1
BbIKPOMKUW Ha TKaHU
Mono>eHne BbIKPOUKMU Ob6Tauka cnUHKK 0,5
C YY4ETOM HanpasneHus
pUCyHKa ObTauka nepena 0,5
CnumHKa 0,5
Mepég 0,5
CoBnageHwWe NUHUMN ObTauka CnNUHKKU 0,5
cruboB Ha BbIKpoMKe 06 -
co crmbamu Ha TKaHu larka lBpena :
CnuHkKa 0,5
Mepég 0,5
CooTBeTcTBUE Hanpaene- | ObTa4yka CNMHKK 0,5
HWA JONEBON HUTH 55 e
Ha BbIKPOMKE U TKaHU TEAALIICREN .
CnuvHKa 0,5
Mepén 0,5

BTO TkaHu nepep packpoem

1

PoBHOCTL cknagbiBaHWA TKaHK nepeq packpoem

OanﬂEﬂEHbl nmueead n MK3HaHOYHad CTOPOHGI

Onpe,qenmml M OTMEe4eHbl ,ﬂquEKTbI TKaHU

6annos — 11)

Cymma 6annos (MEKCHMaHbHDE KOonn4ecrteo

11

4. [NepeBenure KOHTYPbI BRIKPOMKM Ha MAapHbIE JETald C MIOMOIIbLIO pe3-
1la ¥ KonupoBaiabHOIi 6ymaru (puc. 4.71). IIpojoxuTe CTPOUYKH MPSIMOTO

Cradan € material 100 tilda.ws
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Puc. 4.71. TlepeBon KOHTYPOB BEIKPOMKH:
a — WHCTPYMEHTHI U AeTalu Kpos; 6 — npuém paboTel pesliom

Puc. 4. 72. [IpoknaneiBaHHE PYYHEIX
CTEXKKOB I10 JIMHHUU CepeIUHbl CITUHKHI

a 7] ‘

Puc. 4.73. [leTanu c npojaokXeHHbIMH TUHUSIMHU CEpPeIMHEL:
a — CIIUHKA 1 00Tauka CTIMHKK; 6 — nepén U odTayka nepena

— —
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CTEeXKA MO TMHUAM CepeauHbl nepena, ce-
penuMHbI CMMHKU, CepeauHbl 0OTaYKH Tie-
pena M cepeauHbl O0O0TaYKM CIMHKH
(puc. 4.72, 4.73).

5. OOmeraiiTe IUIeYeBbIe Cpe3bl JeTa-
JIeH 1epena ¥ CIOMHKH M cpe3bl 00Tayku
nepega M CIMHKKM Ha KpacoOMETOYHOM
MainuHe (puc. 4.74).

6. B mporiecce M3roTOBIeHUS OIY3KH
HY>KHO TIPOBECTM TNPUMEPKY, IpeaBapu-
TEILHO CKOJMOB M CMETaB meTanu Onysku  Luc. 4.74. Ofilf“é"fbm%m‘e Cpe3oB
IO IJIeYeBBLIM U OOKOBBIM cpe3aM (puc. 4.75 Ha KpacoOMETOTHON MAMIHHE
a,b).

IIpumepky npoeodume & caedyroueit Nocaeoo8ameNbHOCHIU:

— HANEHbTE U3IEITUE;

— YTOUHMTE IIUPUHY U3AETUS 1O JTMHUMU TPYAU, TATUU, HU3a OIy3KU;

— MPOBEPHLTE BEPTHKAIbHOE MMOJIOXEHHME CepeauHbl mepena, CepeauHbl
CIOUHKHU U HOKOBBIX 11IBOB;

— npoBepbTe (OpMY BhIpe3a U MOJ0XEHUE TOPJIOBUHBI;

— MOJOTrHUTE HM3 OJIYy3KM Ha XejJaeMylo [JJIMHY M 3akpernure OyiaB-
KaMu;

— €CJIM BO BpeMsl IIPUMEPKHU Bbl 00HAPYKUIU Ae(EKThI, 1IIIOB PACTIOPUTE
U UCMPABLTE C MOMOIIbLIO OYJIaBOK Ha MpaBol CTOPOHE (pUTYpPHI;

— nocjie NpUuMepKH BCE MCMpaBIeHUS TIEpeHeCUTe CHMMETPUYHO Ha Jie-
BYIO CTOPOHY OJIY3KM C MOMOIIBIO KOMMMPOBAIBLHBIX CTPOUEK;

— cMeTaiiTe 61y3KY 10 HOBBIM 1IIBaM U CHOBA IMpUMeEpETE.

O0paTute BHUMaHUE, ecId (hUrypa HeCUMMETpUYHas, TO UCIIpaBIeHUS
BBITIOJIHSAIOT KakK I10 [PaBoOM, TaK U M0 JIEBOM CTOpOHE (QUTYPHI.

7. i oOpabOTKH rop,JIOBHHBI OJY3KHM CTauyalTe IIeYeBhbIe IIBLI 1M -
puHoi 20 MM (puc. 4.75, ). 3aTeM yaaaiuTe HAMETKY M pa3yTIOXbTe LIIBHI.

[TponyonupyiiTe 00TAYKK KieeBou npokiaankoil (puc. 4.76). ObMmeTaiiTe
BHEIIIHME Cpe3bl 00TaYeK rOpJOBMHBI IIIBOM «3MI3ar» WM Ha KpacobMeEéTou-
HOM MalllUHE.

CkonuTte, cMeTaiiTe M cTadaiTe JeTaad oO0TauyKy TOp/JIOBMHBI IIMPUHOM
mBa 10 MM (puc. 4.77). 3ateM ymanute HaMETKY U Pa3yTIOXKbTE 1B

OTMeETETE pacriojloXXeHue OOKOBBIX LIIBOB M PaclOpUTE HAMETKY, YTOOBI
ObL10 yaoOHee 0OpabaTbiBaTh FOPJIOBUHY.

Cradal ¢ material 100.tlda.w
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Puc. 4.75. ObpaboTKa 11e4eBbIX CPE30B OTy3KU:
a — CKalbIBaHUE Cpe30B OylaBKaMK; 6 — CMETbIBAHME; 8 — CTaUMBaHUE

NS

\y7 \

a (i)

a — GynaBKaMu; 6 — pPYy4YHBIMM CTEXKAMH; ¢ — Ha IIBEHO MallHe

Hanoxwurte o0Orauky JHIIeBOI CTOPOHOM Ha JMIEBYK CTOPOHY BbIpe3a
ropaoBuHbI 0my3ku. HakonuTte 00Tauky, coBMelas IUieYeBbIe LIBbI, CEPeau-
HBI neTajnei u cpessl (puc. 4.78).

<:> Puc. 4.77. CoenuHeHue aeTaleii o0TauKu:
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Hameraiite ob6Tauky u obTavaiite au-
HUIO TOPIOBUHBI IMPUHOM 11Ba 10 X 1 MM,
Jlnsi KayeCTBEHHOIO BBIIOJIHEHUS YIJIOB
BbIpe3a TOPJIOBUHBI TPHU TMOBOPOTE Ma-
IIMHHOH CTPOYKH HEOOXOAUMO ITPH HUXK-
HEM TIOJIOKEHHUM MINIbl MOAHSTH IIpU-
KUMHYIO JIallKy W IIOBEpPHYTb JeTallb
(puc. 4.79).

Vnanute HamérouHyioo crpoky. Cre-
JlaiiTe HaACEeYKd 110 FOpPJIOBUHE IMepena B
yrjlaX U Ha CIIUMHKEC B MECTax KpyTOro no-  Pyc. 4.78. CoenuHeHue netanei N
BOPOTA, HE JOXOAsA [0 CTPOuKU 1 MM C TOPJIOBHHOM R
(puc. 4.80). BriBepHuTEe 00Ta4yKy ropio-

BHUHbI HA U3HAHOYHYIO CTOPpOHY 01y3Ku (puc. 4.81). BeiMeTaliTe KaHT U3 OC-
HOBHOM JeTaaud mmpuHoH 1 MM, npuyTioxesre (puc. 4.82). I[pu xenanuu

Puc. 4.79. ObpaboTKa ropIOBUHBL: @ — IPUMETEIBAHUE 00TAYKH; e
6 — TOPIOBMHA, MOArOTOBJAEHHAS K 00TAYUBAHUIO; 8 — 00TaAYMBAHUE FOPJIOBHHEI

a

Puc. 4.80. BeinonHeHue HaacedYeK: @ — Mo cpe3y ropJioBUHLI U B YIIIax;
6 — B MecTax KpyToro 1oBopota
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Puc. 4.81. BeiepHyras  Puc. 4.82. I1lpuyTioxuBa- Puc. 4.83. Bun
obrauka HHe 00Tauku TOPJOBUHEI U3IETHs
C OTNENOYHOM CTPOUYKOMR

MOXHO TPOJIOXUTH IO KPaK ropJIOBUHBI OTAEIOYHYIO CTPOUYKY Ha PaccTos-
HuH oT Kpast 5—10 mm (puc. 4.83).

8. ObpaboTaiiTe HU3 PYKABOB IIIBOM BIIOATMOKY C 3aKPBITBIM CPE30M.
ITupuna nepBoit moarubxku 10 MM, mmpuHa Bropoi moarubku 15 mMm. Pac-
crogHue oT cruba mo crpouku 2 M. IlupuHa nmoarubku B roTOBOM BHE
15 MM (puc. 4.84). [IpuyTioxeTe HU3 PYKaBOB. B M3aeIMsaxX U3 IUIOTHBIX TKA-
HeH NPUMEHSIOT 1110B BIIOATHOKY C OTKPBITBIM CPE30M.

9. Ckonure, cMeTaiTe, yiaaadre OyJIaBKM M cradailte OOKOBbIE IIBbI
(puc. 4.85). TexHonorus od6padoOTK OOKOBBIX LIBOB 3aBMCHUT OT MOIEIU U
TOJIIMHBI TKaHU. CTayHOM IIOB BPa3yTIOKKY MPUMEHSETCS B M3IEIUIX U3
MJIOTHOM TKaHU. B U3genuax u3 TOHKHUX TKaHe MOXHO BBIMIOJIHUTH CTAYHOU
LIOB B3ayTOXKY. OTTSHHUTe GOKOBOI LIOB ¢ MOMOILBIO YTIOra B MeCTaxX Kpy-
Toro nosoporta (puc. 4.86).

10. O6paboTraiiTe HM3 OIY3KM WIIBOM BIOATMOKY C 3aKpPBITBIM CpPe30M
(mrupuHa mBa 2 mm). llupuna noarubku B roroBoM Buae 20 MM (puc. 4.87).
Ipu xenaHuu B NOArMOKY HU3a MOXHO BCTABUTH TEChbMY-PE3UHKY WIH LIHYP
C MOMOILIbIO AHINIMKHCKOM OyJIaBKH, Mepe/l 3TUM OCTaBHB HECTa4aHHBIE YYacT-

=

®

Puc. 4.54. Obpaborka HU3a pyKaBa: @ — CKaJibIBaHHE DyTaBKaMu;
6 — 3aMETbIBaHUE; 6 — 3aCcTpauyMBaHHE HU3a pyKaBa

%,
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a

Puc. 4.85. ObpaboTka 60OKOBBIX IIBOB OJIY3KM: @ — CKalibiBaHUE DylaBKaMu;
6 — cMETblBaHME, 8 — CTaYUBaHUE

KM HM3a U3feaus 1mo 00oKoBbeIM mBaM (puc. 4.88). B u3nenusix U3 rIoTHBIX
TKaHEW MPUMEHSIOT 1II0B BIIOATUOKY C OTKPBITBIM CPE3OM.

11. Obpexbre HUTKU, YIAIUTE CTPOYKHM BPEeMEHHOIO Ha3HadyeHUs, OT-
YTIOXKBTE BJIY3KY, IPOBEPLTE KaueCcTBO roToBoro usaenus (puc. 4.89).

Puc. 4.86. OrtarusaHue Puc. 4.87. O6paboTka HU3a OIY3KH
6okoBoro msa BIOArHOKY € 3aKPBITEIM Cpe3oM

W

Puc. 4.88. bnyska co ntHypoMm

10 THHHM HIU3a Puc. 4.89. Torosas 6ny3ka
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I MpakTuyeckan paborta N2 14
—«W3roToBneHne usgenua
C LlefIbHOKpPOEeHbIM pyKaBoOM»

1leas pabombwi: OCBOUTH TEXHONOTUIO 00OPAOOTKHU U3/ENUA C LENHHOKPO-
€HbIM PYKaBOM.

Obopydosanue, uncmpymenmol u Mamepuaabt: yTior, TMHEHKa, TKaHb,
BBIKpOMKa u:meﬂmi, OynaBKM, HOXHUIIBI, pe3ell, MOPTHOBCKUMN MeN, KOMu-
poBaibHas Gymara, urjia, HUTKW, KapaHaall, LIBeiHas MalluHa, pacrapbi-
BaTeJb.

ITlopsadok evtnoanenus pabomot

i l_'l_c;n_ﬁ_eb_l-l_tré _niE[T_ebh_ath . Héciﬁynoaaune 1 UHCTPYMEHTHI. [ToaroToBbTe
BBIKPOMKY.

2. OnpenenuTe IMOC/IENOBATEIbHOCTL TeXHOJMOrMYeCcKUX onepaiuii. Co-
CTaBbTE€ TEXHOJIOTMYECKYIO KAPTY U3TOTOBICHUS CBOETO U3IE/IMSA.

3. BelnomHUTE HIBEMHOE U3NETHE.

4. [IpoBepbTe MNPaBUIBHOCTb BLIMOJHEHUsT pabOTBI IO KapTe TIo-
OnepaLuMoOHHON0 KOHTPOJIA, BBIAAHHOMN YYMUTEIICM.

5. JlaiTe OLIEHKY MMpojae/iaHHOW padore.

OCHOBHbIE NOHATUA U TEPMMUHbDbI:

KapTa rnooneparMoHHOro KOHTPOJIs, MOATOTOBKA AeTalei KPOs K MOIITUBY,
MmpuMepka usnenusi, oopaboTka ruieuyeBbiX, OOKOBBIX IIIBOB, TOPJIOBUHBI,
HKM3a pyKaBa U U3Ieus, OKOHYATe/IbHAasA OT/e/Ka, KOHTPOJIb KauyecTBa ro-
TOBOTO U3AETUSL.

BOHpOCbI M 3aflaHANA

1. Pacckaxkute, Kak NOAroTOBUTL BbIKPOMKY LWBEWMHONO M3[enus K packpoto.
2. Mepeyncnute nowiegoBaTeNbLHOCTL NPoBeAeHUsA Nepsor npumepku. 3. C nomo-
UL KaKux npucnocobneHnii NnepeBoasT KOHTYPbl BLIKPOMKW Ha NapHbIe U CUM-
MeTpudHble getanu? 4. MNepeyncnute NUHUKM, MO KOTOPbLIM MPOKNaALIBAIOT Nps-
Mble CTeXKMW. 5. Kakum WwBomM MoxHo obpaboTtaTth HM3 pykaBa v usgenua?

MNpoeepkTe, COOTBETCTBYET NU KauyecTBO BbINOMHEHHOW paboTbl Bcem Tpebo-
BaHWAM. Ecnu HeT, yKkaXxuTe NpU4uHbI.

material100.tlda.w
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§ 26. TexHosoruss 06pabOTKM 3aCTEXKKHU T1JICYEBOTO
U3IEeAUs C IPUTAYHBIM MTOAOOPTOM

| B xakux mBeiHbIX u3aeauax oopabarsiBaeTcs 3actéxka? Ilepeunc- |
| IUTEe BHAbI 3aCTEXEK, KOTOPHIEC Bbl 3HAETE. |

Ecnu Bel XOTUTE CIIUTHL OTy3KY WM XKAKET Ha 3aCTEXKe, TO cpe3 bopra
Bbl MOXeTe 00paboTaTh C IMOMOIIBIO UEAbHOEbIKPOEHHO020 WIW OMPEe3H020

nodbopma (puc. 4.90).

Puc. 4.90. IloaroroBka K BEIKpauBaHUIO Moa6opTa: @ — HAKIAAbIBAHUE
BBIKPOIKHY Ha TKaHb, 6 — NpUKaJIbIBAHUE NoadopTa Oyl1aBKaMK

Ha ocHoOBe BBIKPOMKH MOJOYKHM U CIIMHKH CAe/IaiTe BBIKPOMKY 1moadop-
Ta ¥ 00TaYKK TOPIOBMHBI CIIMHKM, C/IOXKUWTE TKaHb BABOE I10 J0JEBOM HUTH,
MPUKOJINTE BBIKPOMKY rnoadopra ¥ 00TAaYKH U BbIPEXKUTE.

YT1o06bI M30€/ME MO JMHUU TOPJAOBHHLI U 6opTa uMesno YéTKue hopMbl,
noadopTa ¥ 00TaYKy rOpJIOBHMHBI CIIMHKH AYOJIMPYIOT KJIEEBbIMH MPOKJIaaKa-

MH. L1 3TOro nmo BeIKpOHMKaM o0O0Tayku
rOpJAOBMHBI M OAOOpPTa HEOOXOAUMO BbI-
KPOMTb KJIEeBble MPOKJIAAKH, HAJIOXWUTh
MX KIEEeBOM CTOPOHOM Ha W3HAHOYHBLIE
CTOPOHBI MOAGOPTOB U OOTAYKU U 3aPUK-
cupoBaTh yTioToM (puc. 4.91).

BHyTpeHHuii cpe3 nmoadbopra obpaba-
ThIBAIOT:

a) IIBOM BITOATMOKY C OTKPBITBIM 00-
METaHHBIM cpe3oM (puc. 4.92);

0) WIBOM BIOATMOKY C 3aKpbIThIM
cpe3oM (I TOHKMX TKaHell ¢ OOIbIIon
OCBINAEMOCTBIO).

Puc. 4.91. JybnupoBaHue
noabopTta KineeBoii MPoKJIaaKoi
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Puc. 4.92. O6paborKa BHYTPEHHero cpesa noabdopTa:
a — 3aMEThIBaHMe cpe3a; 6 — 3acTpauuMBaHue cpesa

————
— —
p———

Crnnga
[Monouka
Z 2y
o A ar C_‘_uﬁ‘
Puc. 4.93. Coenunenue Puc. 4.94. HaméTtbiBaHue
noadopra ¢ 06TavYKoil CIMHKKH nondopTa U 006TaYKM CITUHKHA

CkonTe, CMeTaiTe U cTadyaiTe 110 [JIeYeBhIM ILIIBaM moabopra 1 o0Tauky
rOpPJIOBUHBI CIIMHKK. YIaIMTE HAMETKY W pa3yTIOXbTe IBHI (puUc. 4.93).

[Ton6opTta 1 06TauKy ropJIOBUHBI HAJIOXKUTE Ha M3J1e/IUe JTULIEBBIMU CTO-
pOHaMM BHYTPb, COBMelllasg KOHTPOIbHBIE TOYKH, M HaMeTaiTe (puc. 4.94)
LIUPUHOM 1IBa 6—8 MM.

Cpesbl ropJIOBUHBI, OopTa, HMXHero yria oOrayaiiTe IIMPUHOM IIBA
5—7 MM. Ynanute pydyHbie cTeXKKU. [locie BbiCeKaHUsI YIJIOB BbIBEPHUTE,
BBITNIPABLTE 1110B, BBIMETalTEe ¢ 00Opa3oBaHMEM KaHTa IIHUPUHOK 1 MM M3 OC-
HOBHOM AeTaiu U npuyTioxkbeTe (puc. 4.95). [lo XkemaHUO TPOIOKUTE MO
Kpal OTAEJI0YHYIO CTPOYKY.

O6paboTaiiTe HU3 M3AETUS HIBOM BIIOATMOKY C 3aKpBITBIM CPE30M.
PasMmeTsTe pacrnonoxeHue mereib, odpaboraiiTe MX Ha LIBEHHOH MallWHE
C MOMOIIBIO crienuanbHoi nanku. [Ipunreiite myroBuiibl. OTYTIOKbTE M3-
aenue.
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B
N
Puc. 4.95. Coenunenue nmondbopra ¢ U3ALNUEM: @ — 00TaUMBaHUE; \'\
6 — HaJceKaHWe 111Ba B YI/IaX; 8 — BbICEKAHME TKAHH B yIax; “\j
2 — BBIBEPTBHIBAHUE U NIPUYTIOXUBAHUE 1IBA 00TAYMBAHUS
. N [
TopnoBuHY U mpolMy XWIETKM MOXHO 00paborarh Kak IMOAKPOWUHOM
o0Taukoil, TaK U Kocoll belikoli B 3aBUCUMOCTH OT MaTepuana U MOIEIH
L
(puc. 4.96). -
7
/‘,-‘
[\
[\
)
k\- '{l’

a 6 /
Puc. 4.96. U3nenusi, odopaboTaHHbIe: @ — MOAKPOHHOI 00TAYKOIH;
6 — xocoit 6eifkoit
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Puc. 4.98. O6paborka u OTTArUBaHUE KOCOM Beitku

PasmeTsTe HAa TKAaHU MOJIOCKU HEOOXOOMMOM IIMPUHBI IMOA yIIIoM 45°
K HUTSIM OCHOBBI. [1J1 3TOro yno6HO IMo/Ib30BaThC CNEUATIbHBIMU pa3Me-
TOYHBIMHU JTHHEHKaMU. PackpouTe MOJOCKHM TKAHM M CTAYaWTe UX MEXIY
co00ii, pa3yTIOXKETe MPUIMYCKHU Ha IIBH (puc. 4.97).

CnoxuTe MOArOTOBIEHHYIO IMOMIOCKY IOMOJaM I10 BCel MIMHE W MpU-
yTIOXETE (puc. 4.98, a). 3ateM Kpasi KOCcoil OeKM ITOAOTHUTE BOBHYTPb K Ce-
penMHe M ellé pa3 npuyTioxbre (puc. 4.98, 6, €). OTTIHUTE KOCylo OelKy
¢ IIOMOILIBIO YTIOTA ¢ napoyBiaxHuTeaeM (puc. 4.98, ). ObpaboTaiiTe ropio-
BUHY U IIPOMMBbI U31eIMs KOCOH DeMKOM.

OCHOBHbIE MOHATUA U TEPMMUHbI:
npuTadyHou noabopt, cpes bopra, Kocas belika.
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BOI'IpOCI::I M 3aflaHAN A

1. YTO HyXHO coenaTtb ¢ NoAboOpPTOM M 0BTAYKOW rOPNOBMHLI CNMHKW, YTODLI
mn3genue Boirnageno bonee akkypatHo? 2. Kakum wBom obpabatbiBaloT BHyTpeH-
HWKM cpe3 nogbopTa? 3. Kakme onepaunmn Heobxoaumo BbINONHUTL Nocne obTaum-
BaHusa nogbopTa? 4. Kakoea wupuHa wea obtaumeanua nogbopra? 5. Kakue gera-
N1 n3genma Unu y3nesl MoryT obpabatsiBaTbca Kocon benkon?

1. Ucnonb3ys gononHuTenbHblie NCTOMHUKYU nHpopmaummu n MHtepHert, nogbe-
puTe Mmogens 6ny3kM CNOPTUBHOIO CTUNA.

2. O3HaKoMbETeck C TEXHONOrMen KOHBEeWepHOro Npou3BOACTBA B LUBEMHOW
NPOMBbILLNEHHOCTH.

HapeHbTe nonyymelieeca usgenue Ha cebna, chotorpadupyntecs. PoTtorpa-

pno NnoMecTUTe B NOACHATENBbHYIO 3aMMCKy K MPOEKTHOMY U3eNnuio Unu B NopT-
donNmio y4eHuKa.

Hnes 1. Hapsinaas 6iy3ka.

Hnes 2. BerpoBka.

HUnes 3. Monenb u3aeaus U3 XypHana Mo,
Mnes 4. CnopTuBHAag oaexaa.

§ 27. OCHOBHBIE 3TaIlbl U3rOTOBICHUS
OIIE>K/IbI HA IIBEMTHOM ITPOU3BOJICTBE

Kak BbI AfymMaeTe, B UEM OTJIUYME U3TOTOBICHHUS IBEUHBIX U3AETUN HA
MMPOM3BOJACTBE U B OBITY?

[Ipouecc Npou3BOACTBA OAEXKIbI CHELMATIM3UPOBAH U MOApa3ae/cH Ha
HECKOJIbKO 3TanoB. B HEM yyacTByIOT LIBeHHBIC (habpuKK, JoMa MOJENEH,
pasIuYHble UCCIEN0BATENbCKME MHCTUTYThl U OMNBITHO-TEXHUYECKUE j1abo-
paTopUU, KOTOPbIE UCC/IEIYIOT CBOMCTBA TKAHEH U OEXKIbI, CIIOCOOBI €€ U3-
FrOTOBJIEHUS, CO30AI0T MOJEIN OJEXKIbl, HOPMUPYIOT pacxod TKaHeu, paspa-
DaThIBAIOT HOBBIE KOHCTPYKIIMM AeTaleu oaexnabl U T. A. [I1s co3naHus He-
MPEPLIBHOM W PUTMUYHOM paboTbl HA UIBEMHBIX (abpukax BbIAETIEHBI
CIIELIMATbHBIE LIeXa: IKCHEPUMEHMAAbHbBII, HO020MO8UMEAbHO-PACKPOU -
HbIL, WEECLIHDIL.

Cxadan € material 100 tlda.w
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Puc. 4.99. Pabora sKcniepUMEHTAIBHOTIO 1IeXa: @ — pa3pabdoTKa KOHCTPYKIUH;, 6 —
co3/1aHue KCIepUMEeHTAILHOro 06pasiia MOIEIU; € — TOTOBHIE JIEKaa

PaccMoTtpum, B 4€M 3aKTI09aETCA paboTa SKCIEPUMEHTAILHOTO 11exa.

Dran MoaeIMPOBAHUS OIEXbI MIPEACTABISET COOOM co3gaHue MOIETH
KaKoro-aubo 1mIBEeMHOTO U3AETUsl, KOTOPOE MOXKET ObITh MPEACTABIeHO B BU-
Je 3CKM3a, U3rOTOBJIEHHOrO C MOMOIIBIO IMHUI U KPACOK WX CelMaTIbHbIX
nporpaMM KOMITBIOTEpHOTO MoaenupoBaHus (puc. 4.99, a, 6), nubo B BuIe
00BEMHOIM KOMIIO3ULIMU ITyTEM HAKOJKHM TKaHei Ha MaHekeHe. Crielidani-
cTa, 3aHUMAIIIErOCd JaHHBIM MPOLIECCOM, Ha3bIBAIOT XYO0HCHUKOM-Mode-
Abepom. B ero 00513aHHOCTH TaKXKe BXOAUT Moadop Marepualia, hypHUTYDHI,
OTIEIOK, IMPOAYMbIBAHUE COIYTCTBYIOIIMX aKCECCyapoB M JOMNOJHEHMH, 3a-
BEPILAIOIIUX KOMITO3UIIMIO MOJEIIH.

[Ipexne yeM MpUCTYIIUTL K paboTe, XydoxcHUK-Mmodeabep 3aHUMAETCS
HM3yYeHHUEM MOJIbI TEKYIIEro M OYAYILIEro Ce30HOB, MOTPEOUTENBCKOTO CIIPO-
Cca Ha JaHHBIW BUI U3[E/IMI 1 €r0 0COOEHHOCTE, OIPOCOM MOXeTaHUM KU~
€HTOB, TMOCEIIAeT MOKa3bl MO/, BEICTABKU, spMapku oaexbl. [Tocie 3aBep-
LIeHUsI paboT Mo CO3JaHMI0 MOAEIM 3CKM3 BMecTe ¢ oOpasuaMu TKaHM M
OIMUCAHUEM U3MIETTUS NEePENAETCA KOHCMPYKMOpY.

Dran KOHCTPYMPOBAHMA TIPEACTaBlIsieT cO00M pealu3alldio 3aMbIciia
XYIOXKHWUKA-MOIEIbepa B BUIE TOTOBOTO U3AEIMS U pa3paboTKy A1 MOAE/IH
MMOTHON KOHCTPYKTOPCKOM OJOKYMEHTALIMKM, 00ecrnevyrnBalolleil MakCuMallb-
HO TOYHOE€ BOCIIPOM3BOJACTBO KOIMUMN MCXOAHOU MOJEIH B YCIOBHUSIX CEpUii-
HOI'O IIPOM3BOACTBA, U3rotosieHue aexkan (puc. 4.99, g). Cneumanucra,
BBITIO/THSIOIIEr0 JaHHYIO paboTy, Ha3bIBAIOT KOHCIPYKHOPOM-MEeXH0A020M
ONEXKIbI.

[Ipu mouMBe M3AeaIMsA, TIOMUMO TOYMHOM pealu3alluM 3aIyMKU XyI0XK-
HHUKa-MOdeIbepa, pellaeTcs psa APYTUX TEXHUKO-3KOHOMHWYECKUX 3a1a4 6e3
yiep0a 1415 KauecTBa M BHELIHEro BMAa ogekabl. 1 MCKITIOYeHHs OlIMO0K
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Mocse MoAroTOBKU MOMHOM AOKYMEHTAILIMU Ha e€ OCHOBAHUU HOPMHOU-1a -

bopanm WLET IKCHEPUMEHMAAbHBII 00pa3el, U31eTUs.

DTan NOAroTOBKM MATEPHAJIOB s PACKPOs 3aK/II0YaeTCs B MPOBe-
OEHUWHU psiia MOATOTOBUTEIbHBIX pabOT, IPU 3TOM /I YAYUILICHUS KadyecTBa
paboT U COKpalleHMs BPEMEHU MPUMEHSIOT MEPUIbHO-OPaKOBOYHbBIC Ma-
HeI (puc. 4.100):
®  NpuUémM mMamepuasos, a UMEHHO TMpOBepKa LEI0CTH YIIaKOBKH, COOTBET-

CTBUSI HOMEPOB TMapTHi U KOIUYECTBa MaTepyaia JaHHBIM COMPOBOAU-

TEIbHOMN KapThl;

*  pazbpakogéka mamepuansog — OCMOTP TKaHU C JIULIEBOI CTOPOHBI TIPU
PaBHOMEPHOM €€ MepeaBHKEeHUH I10 CTOY MEPHUIBLHO-0paKOBOYHOM Ma-
LIMHBI HA MpeaMeT BbisiBaeHUs AedexToB. [Ipu obHapykeHuu Opaka ero
OTMEUAIOT U YUMTHIBAIOT MPU pacKpoe (packiaaabiBalOT Tak, YTOObLI Opak
OKAa3bIBAJICS MEXKIY BHIKPOMKAMM);

®  ppomMep WUPUHbL U OAUHBI MKAHU 6 PYAOHE.

DTan pacKposi U3Ae/Ius — MPOLIECC BhIPE3aHus U3 HACTUIA MaTepHua-
7a AeTanaeil u3neaus B COOTBETCTBUM C AETANSIMU BHIKPOUKU M YUETOM MPU-
MyCKOB Ha MIBbl. PacyéTr palimoHalIbLHOTO, 3KOHOMHOTO PACION0XEeHU S e -
Taje BHIKPOUKM HA OTpe3Ke TKAHU MPOU3BOAUTCS C MOMOIIbLIO BHIYUCIHU-
TE/IbHBIX MporpaMM Ha Komiblotepe (puc. 4.101), npu packianke nexkal
YYUTHIBAIOT HallpaB/leHUE HUTECH OCHOBBI U YTKA, 4 TAKXKE MOJIOXKEHUE PU-
CyHKA.

Janee B paboTy BKJIIOYAeTCS LIBEHHBIN (MM MOLIMBOYHBIN) LIEX.

Ha sTane M3roroB/ieHUsI OAEKIbI Wiges TPOU3BOIUT COSNMHEHUE BbI-
KPOEHHBbIX AeTalleil OfeXAbl C LEJbIO IMOJAYYEHUS TOTOBOIO U3IEIHs B COOT-

Puc. 4.100. MepunbHO-06pakoBoYHas Puc. 4.101. ABToMaTU3UpPOBaHHBIA
MaliMHa PACKPOUHBIA KOMIUTEKC

CradaH © material 100 tlda.ws

143
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BETCTBUH C 3aJaHHOUN Moaenblo. Bece nelicTBUSA BBIMOMHAIOTCS COINIACHO TEX-
HUYECKOI MOKYMEHTALMU W3OC/IUSA, CACIAHHOU KOHCMPYKMOPOM-HIEeXHO-
A020M.

K u3rotaBnuBaeMoii ogexae NpeabsaBIdioT Pl TPeOOBaHMIA.

Tucuenuveckue mpeboeanus HaIpaBlieHbl Ha obecrieueHue yao0CcTBa U
0€30MacHOCTH 4Ye/IOBEKA B pas3/IMYHbIX YC/IOBUAX Tpyda. Pabouasi ogexna He
JOJDKHA CKOBBIBATh ABUXKCHMS, 3aTPYAHSTh ObIXaHUME M KPOBOOOpallleHUE,
J0JDKHA 00J1a0aTh XOPOIIMMM TMTHEHUYECKUMU CBOMCTBAMH.

BDrcnayamayuonHbie mpeboeanus HaNpaBleHbl Ha obecrieyeHue mpo-
TOJDKUTEJIBHOCTH CPOKa CIYKOBI oaexabl. JJIMTeIbHOCTD 3KCILTyaTalluK pa-
Oouelt oeKabl 3aBUCUT OT YCIOBUM €€ UCIOJIb30BaHUS, KaUueCcTBa U CBOMCTB
Marepualia, 3 KOTOPOIro OHa M3roTOB/IeHA, XapakKTrepa U Buaa o0paboTKu.

Bcmemuueckue mpeboeaHus HaIpaBlieHbl Ha COOTBETCTBHUE MOJE
U obecrneyeHUe rapMOHUYHOTO U MPHUBIEKATEILHOTO 00JIHMKA YeJI0OBeKa.

Ha Bcex mBeiHbIX (haOpUKax cepuHHOro MpOU3BOACTBA OAEXKIbI MO~
BOYHBIN MPOLIECC OPraHU3YeTCs HOMOYHBIM MEMOOJOM — TO METO IPOU3-
BOACTBA, TPU KOTOPOM BCE omnepaiui oopaboTku ¥ COOPKU U3AETUI 3aKpe-
IUIEHBI 3a onpeaenéHHBIM 000pyaI0BaHUEM U paOOYUMHU MECTAMM, ITPU STOM
KaKIbIH COTPYAHMK OTBEYaeT 3a KOHKPETHYIO YyacTb paboThl, 0€3 1epexona
OT OOHOro 00Opya0BaHHUs K ApyromMy. B To ke BpeMsi 3J1IeMEHTbI M3ACIUs e~
penarnTCcs C OAHOM OMepalMy Ha APYTYIO CPpa3y Ke MOC/ie BbIIOJIHEHUS IIpeI-
LIECTBYIOILIEH OMNepalMu, KaK IIpaBUiio, ¢ MIOMOILLbIO Pa3/IMYHBIX TPAHCIIOPT-
HBIX CpeacTB (Harpumep, KoOHBelepa).

[Ipu nommMBe MCHOJB3YIOTCS CIIELMA/IbHbIE AaBTOMATU3MPOBAHHLBIE Ma-
LIMHBI, OBICTPO M KAYECTBEHHO BBIMOJIHSIOLIME HEOOXONMMBbIE OIepalluu,

,.-ﬂ o

ay. .
® o
a. L A
- :
Puc. 4. 102. TletenbHEI Pue. 4.103. Apromar
aBTOMAT IUIS1 TIPUIITUBAHUS TTYTOBUILI
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Puc. 4. 104. ObopynoBaHue JIsl BTaXHO-TEIUTOBBIX paboT:
a — Ipecc; 6 — MapoBO3AYIIHbBIIA MAHEKEH

HAMpUMep HMIBelHble aBTOMATHI: Ui 00paboTku netenb (puc. 4.102), npu-
IIMBaHMs TIyroBull (puc. 4.103).

BraxHo-TermioByo 00pabOTKy H3HeMUA OCYLUIECTBIAIOT C IOMOILBIO
yTIora, IIpecca Wi IIapoBO3OYITHOIO MaHeKeHa (puc. 4.104).

3aTeM M30eNHs MAPKUPYIOT, VIIAKOBBIBAIOT U OTIIPABJISIIOT B Mara3MHbIL.

Cnocobbl yxoaa 3a LIBSHHBIM M3AETHEM 3aBUCAT OT CBOMCTB TEKCTH/Ib-
HBIX MaTepHaIOB, UCMOJIb3YEeMBbIX /ISl €r0 MOLIKWBA.

K 1miBeifHbIM U3IeIMSIM, U3TOTOB/IEHHBIM Ha HIBEHHBIX habpuKax, Bcer-
[a MPUKPETUISIOTCS SIPJAbIMKH, Ha KOTOPBIX YKa3aH cocmae mKanu uzoeaus
U pekomenoayuu no yxody 3a HUM. Ha HUX HapHCOBaHbI yCJIOBHbIE 0003HA-
yeHUs (MeXIyHApOIHbIE CUMBOJIBI), ONPEIeIsSiolIue YCIOBUS yXona 3a U3-
JIeTUeM.

OcCHOBHbIE NMNOHATUSA U TEPMMWUHDI:
crnelraaTbHOe TeXHOJIOrMuYeckoe obopynoBaHue, TMTMEHUYECKUEe, BCTeTU-
YeCKMe U IKCIUIyaTallMOHHbIE TpeOGOBaHUS K OHEXIe, IKCHEPUMEHTAIb-
HblM, MMOATOTOBUTEIbHO-PACKPOMHBbIN, IIBEHHBIM I1€Xa, aBTOMATU3UPO-
BaHHBIM PAacKpOMHBIA KOMIUIEKC, MPUEM M pa3dpakoBKa MaTepHalioB,
9KCNEepUMEHTAIbHbIA 00paszell, JeKaa.

BOI'IpOCbI M 3aflaHAN A

1. MNpouecc M3roToBNeHWs odexabl nNpeacraenseT cobon HecKonbLKO camo-
cToaTenbHbIX 3TanoB. HazosuTe ux. 2. MNepeyncnure OCHOBHbIE LeXa LWBEUHOM
habpukn. Yem 3aHMMaeTcs 3kcnepuMeHTanbHbiK Uex? 3. Pacckaxute ob opraHu-
3aUMM NOTOYHOro MeToja MNOWMBOYHOIO Mpouecca CepMUHOro NPOM3BOACTBA

oaexabl.
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NMABA 5

TexHonornm obpadoTkn
:¥ nuweBbIX NPOAYKTOB

JIio6oi XKUBOM OpraHM3M IpeacTaBisieT coboi eaMHOe 1eI0e, B KOTO-
POM KaXXIbli OpraH, KaxK/aas KJIeTKa HaXOOdaTCS B TECHEHIEd B3aUMOCBS3U
M HEPa3pbIBHOM B3aUMOJAEHUCTBUH.

[IuieBbie MpOAYKTbI — HMCTOYHMK MMTATEAbHBIX BELIECTB, HEOOXOoM-
MBbIX OpraHU3My /151 HOPMaJlbHOM XHU3HEAeATeIbHOCTH. BaXKHO 3HaTh, Kakoe
3HAYEHME MMEIOT T€ WM UHBIE IPOAYKThI, MPaBUILHO HUX 00pabaTteiBaTh
U YMETb IPAMOTHO COCTABJISTH CBOM PALIMOH ITUTaHUS

[TutaHue — 3TO CIOXKHBIH MPOLIECC B3AUMOASHUCTBUS YeI0BEYeCKOI0 Op-
raHvM3Ma C MUIlIei, B pe3yibTaTe KOTOPOIro YeJIOBEK MOKET CYILIEeCTBOBAaTb
buznyecku.

§ 28. Dusuonorus MUTAHUS.
PacuéTt KanopuiHOCTH OJII01

3HaeTe M Bbl, KAKHE MUTATEIbHBIE BELIECTBA HEOOXOAUMBI YEI0BEKY
IJ151 HOpMaJIbHOM XXKU3HEAeSATETbHOCTH OpraHu3Ma?
Kak Bbl AyMaeTe, MOXHO 14, U3MEHUB IMTUTaHUE, MPOATUTD XKHU3Hb?

Y10065b1 YenoBeK ObL 310POB M HALOIIO COXpaHWI paboTOCoCOOHOCTD,
OH JOJDKEH IOJIydaTh C MUILIEH Bce HeoOXoAMMbIe BEIECTBA B HY2KHOM KOJIM-
yecTBe. M3yueHreM 3Toi mpobieMbl 3aHMMAaeTCs HayKa, KOTopasi Ha3bIBaeT-
ca dhysmonorus nutanusg., OHa U3yYaeT yCIOBHS ONTUMAaJbHOTO YCBOEHUS
OpraHM3MOM MUTATEJbLHBIX BEILECTB B COOTBETCTBMM C BO3PacTOM, MOJIOM,
COCTOSIHHEM 3/I0POBbs YeJIOBEKA, XapaKTepOM TPYAOBOM IesiTeJIbHOCTH, pe-
KMMOM IMUTAHUS U Ip.

B cocrtaB muiiu BXOAAT pa3IMYHbIE MUTATE/IbHbIE BEIIECTBA PACTUTEIb-
HOTO M XXMBOTHOIO MPOUCXOKIAEHUA. DTO OENKH, XXUPBI, VINIEBOOHI, 4 TAKKE
MUHEpaJIbHbIE BENIECTBA, BUTAMUHBI U Boaa (puc. 5.1).

1‘46 3 ‘\\ 1



YriaeBoisl
[ —_— UCTOYHUKU

K SHEPI'UH
UPEI

P —

PETVIIALLNUA
OBMEHA BEIIECTB

ButamMmHBbI -— benku

MuHepanbHbIe
setiectsa | | 'poeT i OBHOBJIEHUE

Roma TKAHEM

Puc. 5. 1. OcHOBHBIE KOMITOHEHTEI MUK

benku akTUBHO yJacTBYIOT B 0OMEHE BEIIECTB U HEOOXOAMMBI /IS TIO-
CTPOE€HUSI HOBBIX KJIETOK U TKaHeu. [loMuMo Momoka U MOJTOYHBIX TTPOAYK-
TOB, NTABHBIMU UCTOYHUKAMU OETKOB SIBIISIIOTCS TIPOAYKTHI XKMBOTHOTO (M-
co, pbiDa, si1Ia) U pacTUTENLHOro (ropox, acoib, COs) MPOUCXOXKICHUS.

ZKupbl — UCTOYHUK BHEPTUU U PETYASATOP MPOHUKHOBEHMUS B KIETKU
BOIbI, COJIEH U APYTUX BaXKHBIX BELISCTB. YemoBeKy HEOOXOMUMO yoTpeo-
JIATH KUPBI KaK JKMUBOTHOTO (CIMBKH, CMETaHa, calno, CJIMBOYHOE MAacio), Tak
U PaCTUTEIBHOTO (PAacCTUTEILHOE MACIO, Opexu) MpoucxoxnaeHus. OmHako
ClleayeT MOMHMTB, YTO YpEe3MEPHOE YIIOTPEeOIEHUE KUPOB IIPUBOIUT K YBE-
JTUYEHUIO MACCHI TeJ1a.

YrieBoabl — OCHOBHOM MCTOYHUK 00ECIIEYeHUsA OpraHu3Ma SHEPIUECH.
OHM MOMOralT OPraHU3My JIy4llle yCBauBaTh XuUpPbl. MCTOYHUKM yIIeBO-
OB — MPOAYKTHI PACTUTEILHOIO MPOMCXOXICHUSA. DTO MILEHUYHBIA U pXa-
HOM xJ1e0, MyYHBIE U KOHAUTEPCKUE U3AEIUS, KPYIIbl, (DPYKThI, ATONbI, Kap-
To(hens, caxap. B npoaykrax XXMBOTHOTO MPOUCXO0XKIEHUS COAepPXKaHUE YIIe-
BOJIOB HEBEUKO.

BaxXHBIM ycl10BMEM MPaBUJIBHOTO 0OMEHA BEIIECTB B OPraHU3Me SIBJISIeT-
Cs HAJIMYHUE B MULIE MAHE PAJIBHBIX COJI€i, KOTOPLIE PETrYJIUPYIOT OOMEH Be-
IIECTB, 4 TAKXKE BUTAMHHOB, O YéM MBI YK€ TOBOPUJIM B 5 U 6 Kjiaccax Ha
YPOKax TEXHOJIOTUH.

B opranusme yenoBeka MUTaTeIbHbIE BEILIECTBA MOABEPraloTCsa CI0XKHBIM
U3MEHEHUSIM, B pe3yJbTaTeé KOTOPBIX OHU MOCTENeHHO MpEeBpalialTcs B Be-
IIECTBA CAMOIO OpraHM3Ma, €ro KIeTOK U TKaHe, T. €. yCBauBaloTCsl HM. DTOT
MpOoLIeCC Ha3biBaeTCs acCuMMIsimeii. OnHOBpeMeHHO ¢ 00pa3oBaHUEM B Op-
raHM3Me HOBBIX KJIETOK M TKAHEH MPOUCXOAUT MOCTEINIEHHOE pa3pyLleHMe cTa-
poix. [Ipouecc pacniaga BELIECTB, BXOAAIINX B COCTAaB KJIETOK M TKaHEH, Ha3bl-
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BaeTCsd OUCCHUMMWIAIME. [IUcCUMUIALIUS COMPOBOXKIAECTCS BbIAEIEHUEM
DHEpPruu, 3aTpadyrBaeMoOil Ha pabOTy OpraHoB W MOAAEpPXKAHUE MMOCTOSHHOM
TeMreparypsl Tena. O6a npoliecca B3aMMOCBA3aHbl U HA3LIBAIOTCS 0OMEHOM
BeILIeCTB.

Tonbko NpaBWIbHO OPraHM30BAHHOE U CBOCBPEMEHHOE MUTAHUE, BKIIIO-
yamllee cbOalaHCUPOBAHHBIM KOMILIEKC IMMTATe/IbHBIX BEIIECTB, IMO3BOJISIET
YEIOBEKY Hal0JIM0 COXPaHUThb 3[0POBbe U pabOTOCIIOCOOHOCTb.

KanopuiiHoCTh — 3TO 3HepreTUYeCcKas LIeHHOCTb MUIIEBLIX MTPOAYKTOB
WM pallMOHAa MUTAHMS, T. €. KOJUYECTBO YHEPIUM, COAEpXKallleecs B MUTa-
TEJIbHBIX BEIIeCTBaX, MOJy4aeMbIX YEJIOBEKOM C MUILEHH.

BrHepeusi, KOTOpasi COOEPXKUTCS B YINIeBOOaxX, XKUpax, Oenkax, M3MepsieTcs
kunokanopusiMu (kkan). [Ipouecc npeodpazoBaHus 9TUX BEILECTB B OpraHu3-
Me HAITOMMHAEeT MPOLIeCC TOPeHUsl, MOITOMY MX YaCTO Ha3biBaIOT «TOILJIMBOM»
s opraHu3mMa (Taou. 5.1).

Tabnuua 5.1. PAcC4€T KaNnopUMUHOCTY Kally MAaHHOMN MOJIO4YHOW

Q Q
= I = |
Cocras Gnopga E g_ ﬁ E g_ E
= =
[, O
w | X | 5 2 % >
Ha 100 r (cMm. KanopuAHOCTb
Kalla MEHHAR NPOoAYKTOB B KYNMHaPHbIX KHUrax
MonouYHas ROy Y F
unu B HTepHeTe)
1. Kpyna 30r | 10,3 1 67,6 3,09 0,3 20,25
MaHHas
2.Monoko | 200r | 28 | 3,2 | 4,7 5,6 6,4 9,4
3. Caxap 5r — — 99,8 — — 4,99
4. Macno 5r 08 | 725 1,3 0,04 3,62 0,06
CNMUBOYHOE
260=28,73 | 2x=10,32 | Xy =347
8,73x4,1=|10,32x9,3=|34,7x4,1=
=35,79 =95,97 = 142,27
Hroro: 2o00m. = 274,03 gKxaxn
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[Ipy okKMCIEHUU B OpTaHU3ME KAJTOPUMHOCTD | T yIIEBOAOB COCTABIISICT
4.1 kkan, 1 r xupoB — 9,3 kkan, 1 r 6enka — 4,1 kkan. CnegoBaTeabHO, Bbl-
COKOKAIIOPUHUHBIMU SBJISIOTCS MMPOAYKTHI, COAepxXaliue 00JIbIIOEe KOIUYe-
CTBO XXHPOB (MX ynoTpeOeHUE B MULLY CJIEAYET OTPaHUYMBATh).

DHepeemu4ecKas YeHHOCMb MU PACCUYUTHIBAETCH T10 MPOLEHTHOMY
colepKaHHIO B HEH YIVIEBOIOB, XHUPOB, 0e1KOoB U KoddduueHtaMm du3uo-
JIOTMYECKOM DHEPreTUYecKou LeHHOoCTU. CylLIeCcTBYIOT ClipaBOYHbIC Tabau-
1Bl KAJIOPUHUHOCTH MPOAYKTOB.

JInst Toro 4ToOBI MPaBUIBHO, pallMOHAIBHO MUTATHLCS, XKETaTeAbHO 3a-
paHee COCTaBIsATh CBOE MEHIO. DTO MOMOXET pa3HOoOpasuTh NUTAHUE
1 MPaBUJIILHO PEryJIMPOBaTh COCTAB MUILIEBBIX BEIIECTB.

BaxHoe 3HaueHUE UMEET PEXUM MUTAHUS, KOTOPbINA OMpENeIsieT KOIU-
YECTBO MPUEMOB MUIILH, & TAKXKE UHTEPBAIbl MEXI1Yy HUMMU, TIPAaBUILHOE pac-
[peaejeHue paoHa B TEYEHUE THA.

JL71s1 B3pOCIBIX TI0ACH peKOMEHIYeTCS TPEX-, YETBIPEXPA30BOE MMUTAHUE,
IJIs1 AETEU U TIOAPOCTKOB — YETBIPEX-, MATUPA3OBOE.

CneunanucrtamMu B 001acTM MUTaHUS ObLTM pa3paboTaHbl CYTOYHEBIE
Habopbl MPOAYKTOB AAS IIKOJIbHUKOB. B HUX coaepXuTcd HOpMUpOBaH-
HOE TSl KaXI0W BO3PACTHOU IPYIIbI KOJIMYECTBO SHEPTUM U MULIEBLIX Be-
LLIECTB.

JeHb LIKOIBHMKA HAYMHAETCA C JOMallUHero 3aBTpaka. [lepBbiii 3aBrpak
OODKEH ObITh MJIOTHBIM M KanopuMHBIM. PekoMeHayeMblie 0J1104a, KOTOpPbIE
HECI0XHO TIPUTOTOBUTH YTPOM: MOJIOYHAsl Kallla, COCUCKH, OMIET, Kode,
KakKao, 4aii, OytepOposl.

O6en MoXeT BKJIIOYATh 3aKYCKy, MEPBOE, BTOpOE M crnaakoe Oaioma. 3a-
KYyCKa Tepe/ IMepBbIM OJIF0A0M CIIOCOOCTBYET BBIAEIEHUIO XKETYI0YHOr0 CoKa
W JIydlllEMY MepeBapUBaHUIO MACHBIX U pbIOHBIX Ooa. Ha 3akycKy peko-
MEHOYIOTCA CajlaTbl U BUHETPEThI U3 ChIPBIX WJIM BapEHbIX OBOLLEH, 3anpaB-
JIEHHbIE pacTUTEIbHBIM MaciaoM. [lepBoe 6000 — Cymn MSCHOM, PbIOHBIM,
Ha KypUHOM Oy/IbOHe, BereTapyuaHCcKuil. Bropoe 61110m0 — oTBapHOe WK TY-
LIEHOE MSICO, pbIDa ¢ rapHUpPOM M3 oBollel uiau Kpyn. Eciau cyn Obi1 3anpaB-
JIeH BEPMUIIENBIO UM KPYIOUW, rapHUpP KO BTOPOMY OI10ay AO/DKEH OBITh
U3 OBollIEeM, U HA00opoT. Ha cnaakoe — Kucellb, KOMIIOT, XeJie.

[TongHUK MOXET COCTOSATh M3 CTakaHa MoJioka, Kedupa ¢ OyI04YKOi,
dbpykTOB.

V3KUH 00/IKeH ObITh IETKUM — KPYIISIHOE, OBOLIIHOE, TBOPOXHOE 011010,
yal MU MOJIOKO.
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151 TOTO YTOOBI MPABUABHO COCMABAAMb MEHI0, HATO 3HATh HE0bX0-
OUMBIH HaOGOp MPOAYKTOB HAa OJUH [A€Hb /I B3pOCIOro 4yejaoBeKa U IMoa-
poctka. OueHb BaXHO 3HATb U COBMECTHUMOCTb NMpoayKToB. IIpaBunbHOE
MM HEMpaBW/IbHOE COYETAaHMUE IMPOAYKTOB OKa3biBaeT CUJIbHOE BIUSIHUE
Ha 3/I0pOBbE YEJIOBEKA.

Pabota Bcex opraHoB 4elOBeKa U CUCTEM XKU3HEeAEsI TeJIbHOCTH MOCTO-
STHHO TpeOyeT onpeaenéHHOro KoauyecTsa sHepruu. [umesapeHue oTHU-
MaeT y opraHu3Ma 2Hepruu Oonbiine, yeMm mobas du3Myeckass Harpyska
(Oer, e3na Ha BeJocuIenae U T. A.). YToObl monyyarb JOMOJIHUTEIBHYIO 3HEP-
M0, YEJI0BEKY ClIeayeT ynoTpebasaTh JIerKOyCBOsIEMYIO TIUIIY, Ha TIEpeBa-
pUBaHUE KOTOPOUW OpPraHM3M 3aTpauyMBacT MEHbIIE DHEPTUM U BPEMEHH,
a TAK>Ke MPaBUJIbHO COYETATh MPOAYKTHI.

YcnoBusi, HeoOXooMMbIE sl IepeBapUBaHUMs pa3/IMYHbIX BUIOB MpO-
OYKTOB, paznuuatorcs. g pacuienaeHus 6en1koB HeobxoquMa KHUCasi cpe-
aa, [Uisl YIJIEBOJOB — IIIEI0YHAas.

Ecau Mbl OIHOBpEMEHHO €IUM IMIIY, COAEePXKalIyl0 MHOTO OeJIKOB U
YIJIEBOOOB, TO KAKHE-TO U3 3TUX BELLIECTB YCBOATCA XyKe. Tak, CbeIeHHOE Ha
MYCTOM KeNyaoK s10J10K0 MOKUIAEeT ero yxe cnyctsa 15—20 MHH, eC/Ih CheCThb
ero mocijie Msca, OHO 3aJAEPXKUTCS B XKEIYAKE U CTAHET MPUYUHOU OGpOKeHUST
M THUEHUSI.

OcHOBHBIE€ IPHUHIHUIBI 3I0POBOr0 NMHUTAHUS TIPUBEIEHBLI HIDKE. DHEp-
reTMyeckas EHHOCTh MUIIKU A0/DKHA COOTBETCTBOBATH QHEPTreTUYECKUM 3a-
TpaTaM OpraHU3Ma — CK0.AbK0 HAdo echib.

XHMHYECKMH COCTaB MUILEBLIX MPOAYKTOB JO/LKEH COOTBETCTBOBATh
(bM3MOIOrMYe CKUM MOTPEOHOCTIM OpraHu3Ma — 4mo HAdo ecib.

[Muma pomkHa MocTynath B OPraHUM3M PEryasipHO, B OMpeneiéHHOM
pexume — KaK Hado ecmb.

i" MpakTnyeckan pabota N2 15
- «Pac4éTt KanopunHocTu oo g»

Ileav pabomui: COBEpPIICHCTBOBATh YMEHHE paboTaTh CO CIIPABOYHBIMU
TabIHIIAMH, PACCYUTBLIBATH KAJTOPUMHOCTL O110aa (1o BLIOOpPY).

Obopydoeanue u mamepuaabl: KAIbKYISTOP U TabIULIA KATOPUUHOCTH
MUIIEBBIX MPOAYKTOB.

Tlopsadok eévinoanenus pabomut

1. PaccuuTaiite KanopuiiHocTb canara «PpykroBas haHTa3usA», UCIIOIb-
3ysl Tabmuiy 5.2.
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Tabnuua 5.2. Pac4ér kanopunHocru canara «@pykroBas paHTasmusa»

Q Q
= i = ]
T | 2| @ 2 4 -
Canar «®pyKToBas S i s S i +
cdaHTaznA» " > A &
Ha 100 r (cm. KaNnOpUMHOCTbL
NPOAYKTOB B KYNMHAPHbIX
KHUrax unm B UHTepHerte)
1. MNepcnk 100r | 0,9 0,1 9,5
2. Tpywa 100r | 04 | 0,3 9,5
3. NumoH 25r 0,9 02 | 10,3
4. CaxapHa# 25r — — | 99,8
nyapa
20x4,1= |Zxx93= | Xyx4,1=
Hroro: 2 KKaJj

2. Beibepute B cOopHuKe penenToB und MHTepHeTe peuent Oitona, pac-
CUMTAMNTE €ro KAJIOPUHUHOCTb U 3aMoJHUTe Tabauily 3.3.

Tabnuua 5.3. Pac4yér kanopunHocTu bniopa

Cxadad ¢ material10

: :
= . = ]

g ~ - 2 a o

HazeaHue Gnio- 3 = - o S =

na 10 x > T x >

Ha 100 r (cm. KanOpMMHOCTDb
NPoOAYKTOB B KYNNMHAPHbIX KHWU-
rax unu B IHTepHeTe)
1.
2.
Hroro: ) KKAaJa

3. CoenaiiTe BbIBO/ O ITpOJE/IaHHOM padore.
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CradaH C

OcHOBHbIE MOHATUA U TEPMMWHbI:

dbusronorus NUTAHUs, MUTATEAbHBIE BELISCTBA, aCCUMWISILIUS, AUCCUMU-
Jisiiusi, oOMeH BelllecTB, KaTOpUHHOCTb, SHEPTUsl, IHepreTUYeCcKas 1eH-
HOCTb, MPUHIIUITEL 3MIOPOBOTO MUTAHUS.

BOI'IpOCbI M 3aflaHANA

1. JanTe onpegeneHue NOHATUA «pauUoOHanbHoOe nNMuTaHwe». HasoBwuTe ero
OCHOBHble NPUHLUMUNLL. 2. YTO Takoe 3HepreTuyeckas LeHHOCTb bnioga? B kakux
eanHMLUAax oHa uamepnaeTca? 3. YuuTeiBaeTca N1 BpeMs roga Nnpyv cocTaBNeHuy me-
HiO? MNpueeauTte npumepsl. 4. Kakve nuvuiessie NpoayKThl AOMKHbLI BXOAUTL B pa-
uUMoH nogpoctka? 5. Noyemy, cocraBnas payyvoH NMTaHWsA, BaXXHO 3HaTb COBMECTH-
MOCTb NpoaykTos? 6. Yem omnuuaetcas accumunsauma ot guccumunaumum? ® 7. Yro
BXOAUT B MOHATUE «PEXUM NUTAHMA» U OT KakKuUX (pakTOPOB OH 3aBUCUT?

BoinonHuTe npakTuyeckyto paboty «PacyéTt kanopurHocT bniogy. Ecnn y Bac
ecTb gocTyn B IHTepHeT, Bbl MOXETe, MCNOoNb3ys Nnporpammy « CYHETYMK Kanopum»
unn «KanbkynaTop Kanopumn», paccyMtaTb KanopumnHOCTL bnioga, a Takxe npoms-
BECTU PAc4ET Kafiopun Ha feHb.

SapaHue 2

Wcnonb3ys pecypcbl UHTepHeTa U gpyrMe ncrodHUKU MHpopMaumvu:
a) cocraBbTe NPUMEPHBLIA PEXUM NMUTAaHUA WKONbHUKA, YYallerocs B Nepeyio
CMeHy, NPpU YeTbIPEXPa3soBOM NUTAHMK, U 3aNULWIKTe AaHHble B Tabnuuy 5.4;

Tabnuua 5.4. MpruMepHbIA peXXM NUTAHUSA LLUKOJIbHUKA

Bpemsa npuéma nuum

Mpuém nuwm
1-A cmeHa 2-9 CMeHa

3aBTpak goma

3aBTpak B WKone

Obepn

MonpgHWK B WKoNne

YokuH noma

6) pacnpegennTe KANOPUMHOCTL CYTOYHOIO PauMoOHa B NMPOLE@HTHOM COOTHO-
WeHUW NpyY YeTbipEXPa30BOM NUTaHUM LWKONbHUKA, yUYallerocs B Nepeylo CMEHY,
M 3anuimMTe AaHHbie B Tabnuuy 5.5.
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Tabnuua 5.5. PacnpepeneHne KanopumHOCTU CYTOYHOTO paluoHa
npw pasHbIX pexumax nuraHus, %

Yerbipéxpa3soBoe nurtaHne | MNarnpasoBoe nutaHue
Mpuém nuwm
1-A cmeHa 2-A cMeHa 1-A cmeHa | 2-A cMeHa
MepBbi 3aBTPak 20 25
Bropow 3aBTpak 10—15 —
Oben 30—35 35
MonaHuk 10—15 10
YuH 20 20
Kedup Ha HOYb — 10

Hcnonb3ya pecypcbl MHTepHeTa n gpyrme MCTOYHUKKU MHGOPMaLUUK, BbINULLIX-
Te peKoMeHyeMble CyTOYHble HOPMbl NOTPebNneHna OCHOBHLIX NMUTATENbHLIX Be-
wecrs (benkos, XuUpoB, yrnesoaos) U obLLYIO X KanOPUNHOCTbL ANA Manb4ynKoB
u neso4ek 13 neT, oHowWwewn v gesylwek 14—17 ner.

MoarotoekTe coobueHne 0b ncropun ynotpebneHus msca. CBow pacckas Mo-
XeTe CONpoBOAUTL KOMIMbIOTEPHOW Npe3eHTalnen.

§ 29. MscHas MPpOMBILNIIEHHOCTb. TeXHOJIOTUN
00padOTKM ¥ MPUTOTOBAECHUS OJIIO
13 CEJIbCKOXO3SMCTBEHHON ITULIBI

IMouemMy MsICO Kyp ¥ MHAEEK CUMUTAIOT JTUETHIECKUM?
Kak BBl AyMaeTe, Kakue BHAbI TEILUIOBOI 06paboTKM MOXHO HMCITO/Ib-
30BaTh ISl IPUTOTORIEHUS O1100 U3 ITULIBI?

Msico — apeBHEHIIMI NMUILEBONH MPOAYKT, UCIOJIb3YEMbIH YETOBEKOM.
Ero umpokoe KyJiMHapHOe MpUMEHEHUE HACYUTBIBAET CTOJIBKO XK€ ThiCsa4e-
JIETUM, CKOJIbKO M MCIIOJIb30BaHUE OrHA (puc. 5.2).

U cam akT ynotpe61eHUS YETOBEKOM B MUIILY ITPUTOTOBJIEHHOTO Ha Or-
He Msica MMEJT TAKOE K€ KOJIOCCAIbHOE UCTOPUUYECKOE 3HaUYeHUe, KaK U U30-
OpeTeHue OrHsl.

Cradad © material
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MsicHasi MNPOMBILIIEHHOCTh THpea-
CTaBJSIET COOOM OAHY M3 KPYIMHEHIIHUX OT-
paciieii B MUIIEBOH IPOMBINLUIEHHOCTH.
DTa oTpacib OCYLIECTBISIET CTOXHYIO Te-
pepaboTKy Msca, €€ Le/lb — obecrneyeHue
HacCeleHUWs IMUILIEBBIMU I[IPOAYKTAMHU —
OCHOBHBIMM MCTOYHUKAMHU OEIKOB.

BMecTte ¢ nMILEBBIMM MNPOOYKTaMHU
MsICHAsI TPOMBIILIEHHOCTh 3aHUMAaeTCs
MPOU3BOACTBOM CYXMX XMBOTHBIX KOp-
MOB, IIEHHBIX MEIUIIMHCKUX TipernapaTtoB  Puc. 5.2. Msico U MSICONIPOIYKTEI
(rermapvH, WHCYJIMH), pa3/IMYHbIX BUIOB
KJIesl, MbL1, JKe/IaTUHA, MePO-TIYXOBbIX U3ACIUIA.

B cocTtaB MSICHOM MpPOMBINIJIEHHOCTU BXOIAT NMOAOTPACIM: pa3BeleHue
ckoTa (CKMBOTHOBOICTBO), Msiconepepabortka. [Ipennpusituss naHHoM Ipo-
MBIINIJIEHHOCTH 3aHMMAalOTCs 3aroTOBKOM M yOoeM CKOoTa, KpOJMKOB, IITHLILI,
IMPOM3BOACTBOM Msica, MSICHBIX KOHCEPBOB, KOJI0ACHBIX HU3Aeauii, monyda-
6puKkaToB (KOTHET, MeabMeHel U ap.).

MsicoM Ha3BIBAIOT MBILLIEYHYIO H COCIMHUTEIbHYIO TKAaHb YOOMHBIX K1 -
BOTHBIX M MNTHII, 2 TAKXKE MYCKYIaTypy C KOCTSIMM M CBSI3KaMM, XHMPOBLIMH
NpPOCI0MKAMM, KPOBEHOCHBIMU U TUMGaTUIeCKHUMM COCYIaMHU.

B xymuHapuu K OTHLE OTHOCAT Kyp, UBIIUIAT, MHOEEK, Iyced, YTOK
(puc. 5.3); K 1Uuud — psaOYMKOB, TETEPEBOB, Iyxapei, Oe/lbIX KypomnaTok,
IPO3MI0B, BAJBIIIHEIOB (JIeCHas); CepbIX U KPACHBIX KypPOIIaTOK, KOpOCTe-
7el, neperneioB (mojieBasi); 6eKacoB, KPOHIIHENOB, 60IOTHBIX Kypouek (60-
JI0THAA); IMKUX r'yceil ¥ yTOK (BOOOIUIaBaloLas).

$

Puc. 5.3. JomalnHss nTuua
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Msico nTulbl 0071a0aeT BbICOKOM MUIILEBOM LIEHHOCTHIO U XOPOILIUM BKY-
coM. OHo conepxut 20—25% 6enkoB, 1% MuHepaabHbIX BeniecTs, 0,9—1,2%
9KCTPAKTUBHLIX BellecTB, 4,5—20% XupoB.

CoaepaHue IMOJHOLICHHBIX OC/IKOB B IITHUILIE BbILIE, YEM B IOBSIUHE,
a MUX XKUp JIETKOILUIABKUM, TOITOMY MSICO NTHMILIBI JIETY€ YCBAUBAETCS OpraHU3-
MOM 4eoBeKa. bonbliioe KOJIMYeCcTBO IKCTPAKTUBHBIX BE1ECTB 00YCIOBIH-
BaeT ocoOble BKYCOBBIE KauecTBa NTUIlBI. OcobeHHO LieHaTcsa Omoaa us dune
MTULIBI, TAK KAK OHM HMMEIOT 00Jiee HEXHYIO0 KOHCHCTEHLIMIO M Ccomepxkar
GoJibllle a30TUCTLIX BelllecTB. Msico IMYM OTIMYAETCS TOPbKOBATHIM IIPUBKY -
COM, B HEM COIEPXKUTCS OONbIIOE KOIUYECTBO BENIECTB, BO30YKIAIOIIMX
arnmneTuT.

Mexannueckasi 00pad0TKa NTHIIBI COCTOMT U3 HECKOJILKUX 3TAIlOB.

Ommauearue. TyLIKM NTULIBL IIPOAAIOTCH OXIAXKICHHBIMHA MIM 3aMOPO-
JKeHHBIMH. MopoxkeHy0 NTULY KJIaayT CIMHKOM BHU3, MO BO3MOXHOCTHU
pacripaBJisioT €KY U HOXKHM M OTTauBalOT IIPM KOMHATHOM TeMIiepartype.

Owunviearnue — ynaaeHue BOJIOCKOB, OCTATKOB MEPLEB U MyXa ¢ TYLIKH
[ITULLDL.

Ilompowernue — ynaneHue BHYyTPEeHHHUX OPraHOB M CaJIbHUKA.

B HacTosIee BpeMs B MarasMHbl MOCTYMNAIOT YK€ OIIMIIAHHBIE W BBITO-
TPOIIEHHBIE TYLIKHU MTUILL.

Ilpombieanue BbITOTPOILIEHHOW MTHUIBI BBITIOTHAOT MPOTOYHOM BOMOU
rpu TeMmeparype He Boiie 15 °C. [1pu npoMbIBaHUM YIAJISAIOT CIYCTKH KPO-
BM, 3arpsA3HEHHBIC OCTATKU BHYTPEHHOCTEM.

“ None3Hbin coBeT

[IpoMbIBaTh TYILUKY MPONO/DKUTEIBHOE BpeMs HE PEKOMEHOYEeTCs, Tak
KaK IIpHY 3TOM MPOMUCXOAST OONbIINE MOTEPU MUTATEIbHBIX BEIIECTB.

[1poMBITYIO TYLIKY OOCYILIMBAIOT.

Cnocob TeruioBoit 00pabOTKKM 3aBUCUT OT BUAA NTHULIBI U AMYM, UX YIIH-
TAHHOCTH, BO3pacTa U Apyrux (paktopoB. Monoabix Kyp, UBIILIST U UHAEEK
BapsT, KAPAT, TYLIAT, 3aMeKaloT, a Tycel M YTOK [IJIs1 BTOPBIX OO Yalle Xa-
paT U Tywar. Juub B OCHOBHOM KapsiT U O4eHb peako BapsaT. Msico crapoi
JOMAIITHEW NTUILBI BAPAT WK TYIIAT, TIOTOMY YTO OHO O4Y€Hb KECTKOE U MPU
JKapKe HemocTtaTouHo pasmsirdaercsa. CriocoObl pasme/ikKu KypHlibl 11 ITpU-
rOTOBRJIeHUS NoaydhadpuKaTOB U cyONpOOyKThl MOKa3aHbl HA pUCYHKe 5.4.
Haubonee 1ieHHbIE KypUHBIE CYOMPOAYKTHI — 3TO CEp/lie, TeYeHb U XKEeIYI0K
(1acTo ero Ha3bIBAIOT ITYTIKOM).

Cxadad € material 100 tlda.w
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Puc. 5.4. Paznenka Kypulisl

O0paboTaHHbBIE TYLIKHU MTULIBI UCITOJB3YIOT A5 BAPKM WU XXapEHbS Lie-
JTUKOM WM MPUTOTABIUBAIOT MOPLMOHHBIE MOMy(dadpUKaThl, a TAKXKE KOT-
JIETHYIO Maccy.

[ITuLy, npeaHazHaAvYeHHYIO IS TEIJIOBOM 00pabOoTKH LISTMKOM, ITpeaBa-
pUTEIbHO QOPMUPYIOT (3ampaBJisiioT), [ TOro 4ToObl NPHAATh KOMITAKT-
HY10, KpacuBy1o GopMy 1151 paBHOMEPHOM TEIIOBOM 00paboTKU U a5 ynoo-
CTBa Hape3KH Ha MOPLMOHHbIE KYCKH.

Tymku gomaliHEeW MNOTULIBL 3alpaBlisAlOT «8 KapMmdauwiek» — Haubonee
IIPOCTBLIM M pacripocTpaHEHHBIM criocoboM. [ 3Toro menaioT pa3pe3bl KO-
XU Ha OprolIke ¢ JABYX CTOPOH («KapMalllKW») U BIPABISIOT B 3TH MPOpE3U
KOHIIbl HOXKEK, KOXEM OT IlIed 3arpaB/isiioT LIeiHOe OTBePCTUE, KPBUILIIIKH
MOABEPTHIBAIOT K CIIMHKE, YTOObI OHU MPUAECPXKHUBAIM KOXY IIIEH.

Jl1si BTOpBIX O/1K00 BapsaT Kyp, LBIIUIAT, HHACEK, peXe — ryceil U yTOK,
JJISI XOJOAHBIX OJIF0 MOXHO MCIIOIb30BaTh AWYb. M3 OyiboHa, MolydeHHOro
MpHU Bapke, MpUrotasauBaioT coyc. [IponomkurenbHOCTh BApKU 3aBUCUT OT
BUIA MTHUILIbI, Bo3pacTa U Konebnetcs ot 20 muH g0 1,5 4. [Torepu Mmaccel mpu
BapKe MTUIIBI cOCTABIAIOT 25%.

Bapka ocyuiectBisieTcs B 00JIbILIOM KOJIMUYECTBE KUIAKOCTHU (OCHO8HBIM
cnocobom), Ha napy U NYTEM HPURYCKAHUA .

[Tpu Bapke OCHOBHBIM CITOCOOOM 3arpaBJIeHHYIO LIEAVIO TYLIKY MTHIIbI
KJIaayT B KaCTPIOIIO, 3a/IMBAIOT XOJIOAHOM Bomoit (2—2,5 1 Ha 1 Kr npoaykTa)



1 noBoaat no kuneHus (100 °C), cHUMAIOT NeHY, 100aBNAIOT permJaThlil TyK,
Hape3aHHbIe KOPEHbs, COJIb, HArPEB YMEHbIIAIOT U BapAaT MPU TeMIepaType
85—90 °C. Conb 106aBIsIIOT B KOHILIE BApKH.

I'oTOBHOCTB NTHULIBI OIPENLIAIOT IIPOKOJIOM MOBAPCKOM UITIOH B TOJICTOM
YacTU MSIKOTH HOXKH. Ecnu urna cBoOOIHO MPOXOOUT, a BHITEKAIOIIMA M3
MPOKOJIa COK IpO3padyHblii — mTulla roroBa. Bpems Bapku ubimasatr 20—
30 muH, Monoabix Kyp — 50—60 mMuH.

CBapeHHYIO ITUIlY BBIHUMAIOT, Jal0T € OCTBITh U Pa3/e/ibiBaloT Ha Mop-
LI TI0 ABa KycouKa (OAMH OT OKOPOYKa U ApYyroi oT due).

[1pu mogaye K cTONMy B TAPEIKY KIaAyT NPUIMYILIEHHBIA pUC, KapTodenb-
HOE IMIOpe WM OTBapHOM Kaprodenb, pAaoM IOPLMIO MNTHULBI, MOJIMBAIOT
COYCOM WJIM CITMBOYHBIM MAaCJIOM.

[ITuy ocapsam UenbIMU TYUIKAMU WX MOPLIMOHHBIMM KYCKaMU OCHOB-
HbIM crocoboM B XapouyHoM 1ikady M pexe Bo (dpuriope. KMIKOCTD,
OCTaBUIYIOCS Ha MPOTUBHE, UCIOAB3YIOT ISl MOJUBKHU IITHULLI IPU MMOAaYe
K CTOJy.

Lenyio TylIKy NTUIIBI HATUPAIOT COMbIO CBEPXY U U3HYTPU, YKIIaAbIBa-
10T Ha MPOTUBEHb CMMHKOK BHU3. [lepBoHavanbHas TeMIepaTypa B OyXO-
BoM mkady gomkHa 66T 200—250 °C, yepes 10 MUH TeMnepaTypy CHUXA -
10T g0 160 °C 1 1oBOAAT NTHULY A0 FOTOBHOCTU. Bo BpeMs XapeHbs TYLIKY
HY2KHO MEePUOAUYECKH MOJIUBATH BHIASTUBLIMMCS XXUPOM M COKOM.

J171st MOpLMOHUPOBAHUS TYHIKY pa3py0daloT MomnojiaM B IMPOa0JIbHOM Ha-
MpaBIeHUH, KaXIyio MOJOBHHY ASIAT Ha (DUie U HOXKY W pa3aenbIBaloT Ha
OIMHAKOBOE KOJMYECTBO KyCKOB. [apHHPOM MOXET OBITh XKapeHblii KapTo-
(henb, Tymi€Has Kanycra u T. 1.

Puc. 5.5. OdbopmieHue 61101 U3 KYPHLIBL

CradaH ¢ material 100 tlda.ws
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Puc. 5.6. bmona u3 py6raeHoro mMsica NTUILBI

JlOoMOMHUTEILHO MOXHO TIOIaTh CaJlaThl U3 CHIPBIX OBOILIEH, COJEHLIE U
MapHMHOBaHHBIE OTYpLbl, IOMUIOPLI, MOUEHBIe 9010KH. Bapuantel oopMm-
JIeHHs1 O/II0 U3 KYPHLIBI [IPEACTABIEHBI HA PUCYHKE 5.5.

[MTvuy ¥ [UYb Mywam TOPLIUOHHBIMA U MEMTKMMHU KYCKAMU, MHOT/A Lie-
JIBIMH TYLIKAMH (LIbIIUIAT). BHAaYaIe ux KapaT Le/IMKOM WK HapyO/lIe HHBIMHA
KYCKaMH, 3aTeM TYLIAT B COyce WM OynboHe ¢ J100aBIeHUEM KOPEHLEB, Y-
Ka, CTIeLIUA.

[Mpu Tymenuu Onroma npuodpeTarT 0coOBIM BKYC M COYHOCTb; KPOME
TOTO, MPOAYKTHI, KOTOPBIE HE PA3MSTYAIOTCA MPU XapKe (cTapas NTU1IA), IPU
TYLIEHUU JOBOAATCS 10 TOTOBHOCTH.

15t TyLIeHUS UCIONb3YIOT KACTPIOJIM U COTEMHUKM, a TAKXKE TOPLIMOH-
HbIE€ OTHEYIOPHBIE KEPAaMUYECKUE TOPLLIOYKH.

M3 nruns: v guuu (M3 duae U Msaca HOXEK) TOTOBAT KOTJIETHYIO Maccy,
(hopMyIOT KOTIEThI WJIKM OMTOYKY U MAHUPYIOT UX B cyxapsix (puc. 5.6). O6xa-
PHUBaIOT ¢ 00EUX CTOPOH A0 PYMSHOH KOPOYKH, 3aTEM JOBOASAT 10 FTOTOBHOCTH
B AYXOBOM IKady.

rﬂaﬁopaTopHO-npaKTHHECKaﬂ paboTta N2 16
—«OnpepeneHne cBeXXecTtn MAca NTULbI?

Ieav pabompbi: HayuUTHCS OMPEENISTh KAYECTBO MSICA MTHIIBIL.

Obopydosanue u mamepuansl: IOOHOC WIH Tapeiaka, MepyaTKu, MsIco
[ITULIBL.

Tlopadok evtnoanenus pabomot

1. [l npoBeneHust OPraHOIeNITUYECKOM OLIEHKN MsICA ITHULIBI UCIIONb-
3yiiTe Tabnuily 5.6. (3HAKOM «+» OTMeualTe MONOXUTENbHbIE (haKTOphI, 3HA-
KOM «—» — OTpPUILIATEIbHEIE.)
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Tabnuua 5.6. OpraHonenTu4yeckas oLeHKa Msca NTULLbI

Homep oGpa3ua
1 2 3 4

Nokazarenb KadecrBa

LiseT ko1 6enoBaTo-XenToBaTbii, MECTaMW
C PO30BaThLIM OTTEHKOM

MoBepXHOCTL KOXMW Cyxas

MoAKOXHBIN U BHYTPEHHUW XUp benbin,
cnerka XenToBaThii, 6e3 NOCTOPOHHero 3anaxa

MelweyHas TkaHb NNoTHasn, ynpyras (onpeaenseTcs
NPV HaXXaTUK Nanbuem)

HOBEP}(HOCTI: MbILLEYHOW TKaHW Cnerka BnaXxHa#s,
HO HE NUNKad

2. CoenaiiTe BEIBOI O CBEXECTH MSCA U MIPUINOAHOCTH €r0 IS MCIOIb30-
BaHUS B KYJIMHAPHbBIX LIEJSIX.

Haubomnee noctoBepHy10o HHGOPMALIKIO O CBEXECTH MsCA TITULIBI MOXHO
MOJYYUTh, MCMOIb3YS 3KCIPECC-METOA XMMMUYECKOro aHamu3a TMUIIEBOro

MPOAYKTA.

—JlabopatopHo-npakTuyeckasa pabota N2 17
«OnpepeneHne cBeXecTn MsAca n CyonpoaykTos.
OnpepeneHune pH punbTpaTta MACHOTO 3KCTpaKTa»

Ileav pabombi: COBEPLIEHCTBOBATh YMEHUS [0 ONPEACICHHUIO KAaueCcTBa
Msica U CYOTIpOOYKTOB.

Ob6opyodoearnue CIIZJ/I-Y: nogHOC NMIACTUKOBBIM, MEPYATKH, MUHIIET,
CTEK/ISHHAsl Majoyka, KOHW4eckas kKonba, mraTuB, NMpoOUpKH, BOPOHKA
nabopartopHasi, UMeTKa-KaneabHUIIa, HOX, TApeIKu.

Peaxmuevt u mamepuans: uHAUKaTopHas Oymara «Pudan», nepekucs
BoAOpoaa, OyMaxKHblii GUILTP, MSACO WIK CYONPOAYKThI /sl IIPOBEACHMS HUC-
C/eAOBaAHUS.

Ilopadok evinonnenus pabomaul

Otan 1. IIpurorosieHue MSICHOTO IKCTPAKTA.

1. ITonmoxwute 5 r (1 9aliHYI0 TOXKY) U3MeIbuYeHHOTO Msca (¢dapiia) B KO-
HUYECKYIO KOJI0Y.

2. lo6asbTe B Koaby 50 M1 mUcTUNIMPOBAHHOM BOABI U JalTe HACTO-
aThcs B TeueHue 30 MUH NPU NMEPUOAUYECKOM MepeMeIIMBAHUM.

3. IIpodunsrpyiite yepe3 OyMaKHbIH (HUIBTP CMeCh B IIPOOUPKY.

Cxadad € material 100 tlda.w
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Bran 2. Onpenenenue pH huasrpara MICHOTO 3KCTPAKTA.

1. Ilonocky uHaukatopHou Oymaru «PudanH» OnycTuTe INMUHLIETOM B
(buabTpaT MICHOrO 3KCTpaKTa TakK, 4ToObl BCe €€ LBEeTHBbIE MOJOCKH OBLIM
OMMHAKOBO CMOYEHbI XXUIKOCTbIO.

2. Yepes 10 ¢ MHOAMKATOPHYIO ITOJIOCKY M3BJACKUTE M CPaBHUTE LIBET Cpel-
Hel nmonocku (6e3 uudpoBbiX 0003HAYEHMIT) C LIBETHOM 1IKAIOM, UMEIOLLIEH
uudposbie obo3HaveHuss pH. Onpenenure OIMXAKMIIYIO MO OKpacke IOJ0-
CKY LIKAaJIbl M COOTBETCTBYIOLIIEE €1 3HaYeHue pH.

IIpu pH > 6,5 Msico cuuTaerca HenoOpoKauyeCTBEHHBIM, TAK KAK KMC/I0T-
HOCTH NMEPBUYHBIX MPOAYKTOB pacriana 0e/1KoB (coaepxkaHue aMMHUaKa U ap.)
npessilaeT pH cpensr.

3. CaenaiiTe BbIBOA O MPUIOAHOCTH JaHHOIO o0pasiia Msica MTHULIbI B Ky-
JIMHAPHBIX LIEJISIX.

NpaBuna bezonacHon paboTkl Npy NpoBeaeHUU
nabopaTtopHo-npakTU4eckux pabot

1. He nomyckath mormnamaHusi paCTBOPOB M XMMHMYECKHUX pPEaKTUBOB Ha
CIU3UCTBIC 000JIOUKH, KOXKY, OIEKIY.

2. OnbITHI BBIMTOIHSTE B 3allIMTHBIX [IepYaTKax.

3. [Ipu paboTe cO CTEKISHHBIMM M3AEIUAMU M IMOCYIoH colmonarb
OCTOPOXKHOCTb BO U30eXKaHUE TTOPE30B.

4. O0pa3sLibl MUIIEBLIX IPOAYKTOB, OTOOpaHHbBIE A1 XMMUYECKOIO aHa-
JIKu3a, rocje aHaIu3a HeoOX0AUMO YTHUIU3UPOBATh.

B MpakTnyeckan padborta Ne 18
- «[puUrotoBneHue KynnHapHoro onoga ns msaca nTuubi»

Ileav pabombt: HaydUThCA TOTOBUTH OO U3 MSCa MTULILI U OMpeae-
JISTh UX KAIOPUIKHOCTb.

Ilopsidok evitnoanenus pabomeol

1. 17151 MpUroTOBIEHUS KYIMHAPHOrO 011013 U3 Mica (IITULIbI) MOXHO MC-
MoJIL30BaTh pelenT U3 cOOpHUKA KyIMHApHBIX perentoB, MHTepHera, a Tak-
2Ke MpeAcTaBIeHHbIN B yUeOHUKE (coeaacyiime ceoll 6blOOp ¢ yHumenem).

2. OnpenenuTe KaJlopUHOCTb O/100a, BpeMsl ero MpUTOTOBICHMS, B
TeruioBoi o6paborku. CocTaBesTe nNepedeHb HEOOXOAMMOro 000pyIOBaHU.

3. BeInMoTHUTE OpraHONENTHYECKYIO OLIEHKY CBEXeCTH Msica (ITULIBI).

4. OLieHUTEe Ka4yeCTBO IMPUIOTOBIEHHOro 6mona. Bul JOBONBHBI pe3yib-
tatoM? XOTUTE YTO-HUOYAb U3MEHUTh B pelientype?
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OCHOBHbIE MNOHATHUA U TEPMMWHbDbI:

MexaHudeckasi o0paboTKa NTHIIbI, OUIUITLIBAHKWE, MOTPOLISHUE, IIPOMBI-
BaHuWe, pasneika, IaHUPOBKa, BapkKa, XapeHbe, TYlLIeHWe, IIPUIyCKaHHue,
3areKaHue.

BOI'IpOCbI M 3aflaHANA

1. Kakue Bvabl NTMLELI OTHOCATCA K AJOMALLHMM, a Kakne — K auumn? 2. Paccka-
XWUTe 0 NnpeaBapuTensHon obpaboTke nTuubl. 3. [lna 4ero n kakum obpasom npo-
M3BOAMUTCA 3anpaBka Tywku nTuusl? 4. Kakve bnioga MOXHO NPUroTOBUTbL U3 MTU-
ubl? 5. Mo KakMm NpusHakam onpeaensior ceexects Maca ntuubi? ® 6. Kakyio au-
KYI0 ahpUKaHCKYIO NTULY pa3eoaaT Ha dgepmax B Poccun?

BoinonHuTe nabopaTopHo-npakTudeckyto paboTy no onpegeneHuio ceexecrTy
Msica NTULbI OpraHonenTuyeckum MeToaom U nabopaTopHo-npakTuyeckyto pabo-
Ty No onpefeneHMIo CBEXeCTn MsAca NTULLl 3KCNpecc-MeToAamMu XUMUYECKoro
aHanu3sa.

3 = ey = ac

Bbibepute peuent Bnioga (B kynMHapHOW KHUre unu B MIHTepHeTe) 1 BbiNon-
HUTe MpakTuyeckyio paboTy Mo NPUroToBNeHUI0 KynuHapHoro dnioga v3 msaca
nTuusl (no seibopy). CornacynTe BLIDOP Bnioga ¢ yumntenem.

3apaHue 3

MoarotoBbTE COOEIJ.{EHI!‘IE O 3HA4YeHMU MACa B NUTaHUM Yyenoseka. Ceown pac-
CKa3 MOXeTe CONnpoBoanNTh KOMMbBOTEDH oW npezeHTaumu en.

§ 30. 3HaueHuMe Msica 1 CyONpoOIyKTOB
B MMTAaHUU YEJIOBEKA.
MexaHundeckasa oopadoTka
Ms$ICa XKMBOTHBIX

[MouemMy MsicO HA3BIBAIOT ApPEeBHEUIIUM MHILEBLIM MPOAYKTOM, UC-
MOJIb3yeMbIM YeT0BEKOM?

Msico, MSICOIIPOAYKTHI MIPAIOT BAXKHYIO POJIb B MIMTAHHUM YEI0BEKA M3-3a
COMEPXKAHUS B HUX BbICOKOLIEHHBIX OEMKOB, 3HAYUMBIX B DHEPreTMYECKOM
M TUTACTHYECKOM OTHOILUECHUSIX XUPOB, psja BUTAMMHOB, MakKpo- U MHUKpO-

Cxadad € material 100 tlda.w
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a3neMeHToB. B cocTaB msica, moMUMO COBCTBEHHO CKENETHBIX MBIIIL, BXOAST
TaKXKe JIEMEHThI COCTMHUTEIbHOM, 2KUPOBOI, HEPBHOM TKAHM, a B TAK Ha3bI-
BaeMoOe TOBapHOe Msico — U KocTu. KauecTBo Msica, Kak U APYTUX MUIIEBbIX
[IPOOYKTOB, OIPEAC/IACTCH €ro MUILEBON LEHHOCTBIO, 0€30MacHOCTBIO U MO~
TpeOUTEIbCKUMHU XapaKTEPUCTUKAMH.

[Tuiesas LeHHOCTL MsICA 3aBUCHUT OT €ro XUMHUYECKOI0 cocTaBa — CO-
OepxaHusA OEIKOB M MX OMOMOTMYECKOM 1IEHHOCTH, COAEpXKaHUs XUPOB,
BUTAMMHOB, 9KCTPAKTUBHBIX BEIIECTB, MAaKpO- U MUKPO3JIEMEHTOB.

DHepreTuyeckas eHHOCTh Msica coctabisier 100—500 kxan/100 r B 3a-
BUCHMOCTH OT ero Buja, Kateropuu v copta. ConepxxaHue 6eI1KOB B MsICE CO-
crapisieT npumepHo 1,5—21% (B xupHo# cBuHUHEe — 11,7%).

B 3aBUCUMOCTM OT BHMja XMBOTHOTO pa3ivyaiOT TOBSAMHY, CBUHUHY,
OapaHUHY, KO3/IATUHY, KOHUHY, OJICHHWHY, MSICO KPOJIMKOB, MSCO AMKHMX
KUBOTHBIX.

ToBsiaMHA — 3TO MSICO KPYITHOI'O pOraTroro ckora (ObIKOB, TEIOK, KOPOB,
Ob1YKOB 1 Bos10B). KauecTBO MX Msica 3aBUCHUT OT BO3pacTa, BUJa KOPMOB, CO-
JepXKaHUA U [10J1a KUBOTHOTO.

loBsinnHa noaxkHa ObITh COYHO-KPACHOIO LBETa, UMETh MPUATHBIU 3a-
rMmax CBEXEro Msica, a TakKXKe HEXHO-BOJOKHUCTYIO MPaMOPHYIO CTPYKTYpY.
Kup nipu 3TOoM J0XKeH ObITh MSATKMM M MMeTh 0€10BAaTO-KPEMOBLIi LIBET.
IIpu HagaBIMBaHUKM U pa3pe3aHUM MSCO JO/DKHO ObITh JOCTATOYHO YIIPYTHUM
M B MecTax paspesda — OJIEeCTALIMM, JIETKO MOANAIIIHUMCA HAJABIUBaAHUIO
najablieM, MPUYEM MECTO HANABIUBAHUS UYepe3 HEKOTOPOE Bpems MOIKHO
CaMoO BbIPOBHATLCA. MsICO CTApOro >KUBOTHOIO OT/IMYAETCA TEMHO-KPACHbBIM
OTTEHKOM, >XXKUP UMeeT O0MIIME TUIEHOK, a TKaHU Msica apsdiibie.

BapaumHa — 3T0 Msico oBell, bapaHoB. M3mobreHHoe Msico Hapo-
n1oB Bocroka. HaubGonee 1LeHHBIM SIBJSIETCS MSICO MOJOAbIX (10 18 Mecs-
1IEB) WK XOPOIIIO OTKOPMIIEHHbIX OBE1l, He cTapile Tpex jieT. OHO oTmu4vaeTcs
CBET/IO-KpPacCHbIM OTTEHKOM, KM YIIPYTHii ¥ Oenblii. ¥ Msica cTapbiX WU 110~
XO OTKOPMJIEHHBIX OBELl — TEMHO-KPACHBIN OTTEHOK, JKUP XKENTBIH. DTO Ms-
CO XKWIMCTOE, U MOITOMY €TI0 JIy4llle BCero ynorpedasaTh B BUIe dapiia.

Conepxanue xupa B OapaHuHe B 2—3 pasa MeHbIlIe, 4YeM B CBHU-
HUHE.

[TpeumyliecTBO 3TOro Buaa Msica B TOM, YTO B OapaHbEM XHUpE XoJie-
cTepyMHa B 2,5 pa3a MeHbllIe, YeM B TOBSDKbeM, U B 4 pa3za MeHbIIIe, YeM
B CBUHOM.

B HacTosiee BpeMsl pa3BeieHHE KO3 CTaj0 I0BOJbHO MOMYISPHBIM 3a-
HSTHEM 10 BeeMy MUPY. OCHOBHBIM MPEUMYIIECTBOM 3TOr0 XXUBOTHOIO SIB-
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JsieTCd HENPUXOTIMBOCTb B mnuile U yxoae. [lomMumo Msica, MCnonab3yeTcs
TAK>KE€ MOJIOKO, LIIKYpa U IIEPCTh.

M3 nMKUX KUBOTHBIX HAUTYYIIIUM MSICOM 00/1a1a10T IOCH, TUKHE KO3bI,
KabaHbl. YIOTpeOISIOT B IMUIILY MSCO SKOB U MeABeAer. B KylTuHapuu Msco
OIUKUX XMWBOTHBIX MCIOJbL3YETCS [JIs XXKapKu, TYIIeHUs IOc/e IpeaBapu-
TeJIbHOIO MapMHOBAaHMWS, TaK KaK OHO MMeeT cIeuudUUYECKHIl IIPMBKYC
4 3amnax.

Msico oOpabaTbiBalOT B MACHOM (3aroTOBOYHOM) 1LI€Xe, KOTOPBIM J0DKEH
OBITH PACIIOJIOXKEH PSLIOM C KaMepaMHu XpaHeHus Mmsca. Llex obopynyioT moa-
BECHBIMM MYTSIMHM, MsicOpyOkaMu, dapuieMeniaikaMu, MalllMHAMU U Ha-
PE3KH U pa3phIXJICHUS Msca, KOTJIETHBIM U TeJIbMeHHBIM aBTOMaTaMM, X0JI0-
IUIbHBIMHU IKapamu. M3 HeMexaHuuecKoro obopya1oBaHUs yCTaHABIMBAIOT
paboure CTOJIbl, BAHHBI, CTe/ulaxu U ap. (puc. 5.7). ObopynoBaHue pasMme-
1IAIOT B COOTBETCTBUM C TEXHOJOTMYECKUM MPOLIECCOM 00paboTKH Msica U C
cobmoaeHueM Oe30MacHbIX YCJIOBUH Tpyaa.

TexHOIOrH4YeCKHii NpoHece MeXaHUu4eCcKoii 00padoTKH Msica COCTO-
WUT M3 CIEOYIOLIMX 3TAOB: pa3MoOpaXuBaHue, OOMbIBAHWE U OOCYILIMBAHUE;
pasgenka Tyl (aeaeHue Ha oTpyba, ux oOBajiKa, BhIIEIeHHUE KPYIMHOKYCKO-
BbIX YaCcTeM, JKMJIOBKA U 3a4MCTKa Msca, MPUroTOBIeHHE moaydadbpruKaToB)
(puc. 5.8).

[TonyueHHbIe B pe3yibTaTe 0OBaJKU M 3a4MCTKH YacTH TYIUM MpPeacTaB-
JISII0T cO00M KpYMHOKYCKOBBIE MoJydadbpukarsl. JanbHeilee UCIIOIb30Ba-
HHE KaXMoro U3 HUX ONpEeNessiioT Mo MUIIEeBOM LIEeHHOCTH M KYJIWHApHbLIM
CBOMCTBaM, KOTOpPbIE 3aBUCAT OT KOJMYECTBA U BUIA COCMMHUTE/ILHOM TKa-
HU, coaepxalleicsa B msce. Boipe3ka, TOHKUIT M TOJCTbIA Kpasi, BEpPXHASA
Y BHYTPEHHSSI YACTH 3a/IHE HOTU FOBSAUHBI UMEIOT Malio COeIUHHUTENbHOMN
TKaHu. [loaTOMYy MX MCHOJB3YIOT A/ XKapeHbs, B MPOLIECCe KOTOPOro OHU
OBICTPO pa3MsSITIaAKOTCS .

JlonaTtka, GokoBasi ¥ HapyXHas YacTH 3aJHEW HOIM CcoAepxXaT 3Ha4M-
TeJIbHOE KOJIUYECTBO COCAMHUTEIbHOM TKAHU M pa3sMsITYaloTcs P IIPOaoi-
XKUTEIbHOU Bapke wiM TylieHuu. Illles, mamuHa ¥ MOKpOMKa TYI XUBOT-
HBIX HU3KOW YIIUTAHHOCTH, KPOME CBMHUHBI, UMeIoT 10 80% coemuHUTENb-
HoM TKaHu. [losTOMY 3TH YacTu nepean TeIuioBoii 06paboTKoil rmoaBepraoT
MEXaHUYEeCKOMY U3MEIBYEHUIO B MSICOPYKE.

ITo TepMUYEeCcKOMY COCTOSSHMIO MSICO MOAPAa3AensioT Ha HapHoe, coXpa-
HHUBILIEE TEMIIEPATYpPy Te/ia JKUBOTHOTO, ocmbléuiee, UMEIOIIee TeMIIEpaTypy
He Boille 12 °C, oxaamcoénnoe — ¢ TeMIIEpAaTypOM B TOJIIE MBINIL OT 4 10
0 °C u zamopoxcernnoe, UMeEIO1LIee TeMIIEpaTypy He Bolle —8 °C.,
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Puc. 5.7 ObopynoBaHue 1151 MeXxaHUUecKoi o6paboTku Msica:
a — TIpOMBITIUIEHHAas MsicopybKa; 6 — dapiieMernanka; 8 — KOTJISTHBIM aBTOMAT;
2 — BaHHA TPEXCEeKIIMOHHAsi MOeuHast

IToka3zaTeisiMH CBEKeCTH OXJIAXKIEHHOI0 MACA SABIAIOTCH er0 GHell -
HUUl eud, okpacka, 3anax, yeem, koHcucmenyus. OOIHAKO orpeneacHue
CBEXECTH OXJTAXIECHHOIO U 3aMOPOXEHHOIO Msca M0 3TUM NpHU3HAKaAM He
BCErIa JO0CTaTOYHO, TaK KakK, HalIlpUMEP, COBEPIIEHHO HEIPUIOIHOE B MUIITY
MSICO B 3aMOpPOXEHHOM BUJIe HE UMEET 3araxa.

[IpobHas Bapka oxnaxXagHHOro Msica oOHapyXMBaeT ero HeCBeXeCTb,
YTO HE BCEINa MOXET ObITh BBISIBIEHO TOJIBKO HAPYKHBIM OCMOTPOM.

[TpoTbiKaHMe OXJIAXKIAEHHOIO MsiCA Pa30rpeThiM HOXKOM TAKXKE MOXET
MOMOYb OIpPEIeIuTh ero HeNOoOpPOKAYeCTBEHHOCTh, TAK KaK ObIBaeT, HANpu-
MEp, YTO 3amaxX HapyXHBIX CIOEB HOpMajieH, a B TOJILE MBI YXe
Hayvajicd npoliecc rHueHus. HemocTtaTouyHo cBexee OXJAXKIEHHOE MSICO He
TOIBKO HEBKYCHO, OHO MOXET CTaTh MPUYMHOM 3a00IeBaHMsI, a UCIIOPUYEH-
HO€ OXJaXIEHHOE MSICO — MPUYUHOM CMEPTEJIBLHOIO OTPABIEHMS .

%,
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Msco roBaAMHbLI, CBHHHHLI, OApPAHHHBI
|

¢ ' #

[TonmopoxeHHoe JaMopoxeHHOE OxnaxnéHHoe
* PasmopaxuBaHue ;
BricTpoe MemieHHoe

f f

Cpcaaune KJIEMMa M 3a4MCTKa MOBEPXHOCTH OT 3arps3HEHHI

|

Ob0MmbIBaHUE

|

OO6cyuimBanue

|

Pasnenka Ty

V

Henenue Ha orpybda

|

O6GBanka orpybos

|

BoineneHue KPYITHOKYCKOBBIX Mony(pabpHKaToB

%

[NpuroToBnenune nonydadbpukaTon

Y | Y

[TopumonHbie MenkokyckoBble Pybnensie
i 1 ! i
HartypanbHble INanupoBannsie C HaAMOJTHUTETEM HatypanbHbie

Puc. 5.8 Mexanuueckast o6paborka msica

Bo Bcex ciyuyasix, KOrja CBeXeCThb MsiCa BbI3bIBaeT XOTh MaJeillee co-
MHEHME, HY>KHO 00paTUThCs 3a MOMOIIBIO K MPEACTABUTEIIO CAHUTAPHO -~
LIEBOI0 HaA30pa WIKM B CAHUTapHO-IUIIEBYIO JabopaTtopuio. Msco XKHUBOT-
HBIX, ITOPaXXEHHBIX 00JIE3HSIMM, KOTOPBIE MOTYT IepeaaBaThCsl YeJI0BeKY (CH-
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MPEOBAPUTEIBHLIN
OCMOTP
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Puc. 5.9. Kneiimo

CradaH C

Oupckas s3Ba, car, TYOepKynae3, Opyuennes,
AlIyp, OCHa, poXa CBHHEH, TyIspeMus
OBell), B ITHIITY He JOMYCKAESTCH.

MapkupyloT MsCO Ha Msiconepepabartbli-
BAIOILIMX MPEANPUATUIX IIPU IMPOBEICHUM
BETEPUHAPHOM M TOBApPOBEOHOM BKCIIEPTHU3.
Ha xaxnayio Tyury, MoayTyuy Uid 4eTBepPTU-
HY BCeX BUIOB YOOMHBIX >KMBOTHBIX KpPacKou
(broneToOBOIO 1IBETA HAHOCAT KAEUMO 08Aa.1b-
HOU hopmbi.

Kneiimo umeer pasmep 40 X 60 MM U B
LIEHTpPe — TPHU Napbl ABY3HAYHbIX YMCEJI: TIEP-
Basi 0003HA4YaeT MOPSAAKOBBIMH HOMED pEcCIly-
bauku, kpas, obnactu B coctaBe Poccuii-
ckoii Denepannu; BTopasgs — HOMep paiioHa
HWJIK TOPOJa U TPEThS — HOMED IIPeANPUSTHUS.
B BepxHe# yacTu KieliMa MMEETCs HaOIIUCh

«Poccuiickaa Peaepanus», B HHXKHeil — «TocBeTHanzop» (puc. 5.9).
Bemepunapnoe kaeiimo npPAMOYTOIbHOW (OpMBI, HMEET pasMmep
40 x 60 MM 1 BBepxy Hanmuck «Bercinyxba», B ueHTpe — «[IpenBapurens-
HBIA OCMOTp», BHU3Y — TPM Mapbl ABY3HAauHbIX HU(pP, KaK U B KJeliMe
OBaJIbHOM (hopMBI. DTO NPSAMOYTOAbHOE KIeHMO MOOTBEPXKAAET, UTO MACO
MOJIYYEeHO OT XXKMBOTHBIX, MPOLIEAIIUX BEeTepUHAPHBIA OCMOTP B XO35IMCTBAX,
0JIaronoay4YHbIX MO KapaHTUHHBIM 3a00/IEBaHMSAM, HO 3TO KJIIEMMO HE Oa€T
MpaBa Ha peanu3aluio Msica 6e3 npoBeaeHUus BeTCaAH3KCIEePTU3bl B MTOJTHOM

00BEME.

| NabopaTtopHo-npakTu4yeckas pabota N2 19

«Onpenenel-me cBeXectun MscCa
opraHonenTM4ecKMm MmeTogom»

Leav pabomutl: HAYyYUTBCA OIPEAEIATh KaUeCTBO MsACA.

Obopydoeanue u mamepuansi: TOAHOC WK Tapeika, Mep4yaTku, MsICO.

Topadox evbinoanenus pabomol

1. 118 npoBeAgeHMs OPraHOJEeNTUYECKOM OLIEHKH MsiCa MCIIONb3YHTE Ta-
omuuy 5.7. (3HakOM «+» OTMeuaiiTe TMONOXUTENbHbIE (DaKTOPhI, 3HAKOM

«—» — OTpHULIATE/IbHBIE.)
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Tabnuua 5.7. OpraHonenTu4yeckas oLeHKa Msca

Homep oGpaszua

MNokazarenb KavyecTrsa
1 2 3 4

MoBepxHOCTL UMEET KOPOUKY NoACkbIXxaHnsa bneaHo-
po30BOro unu bnegHo-kKpacHoro ugeTa. XKXuUp MArkun,
YacTUYHO OKpalleH B PO30BbLIM UBET

MbllweYyHan TKaHb Ha pa3pese cnerka BnaxHas, He ocTaB-
nsieT BNaXHoro nNaATHa Ha punsTpoBansHon bymare

LlBeT — cBOMCTBEHHbIN l@aHHOMY BUOY Msica

Ha paspe3e Mmsaco nnoTHoe, ynpyroe; obpasyiowancs npwm
HaJaBNMBaHUM NanbLUeM aMKa BbICTPO BbipaBHUBaETCA

3anax cneymnduyeckMin, CBONCTBEHHBIN KaXA0My BUAY
CBeXero Msaca

2. CnenaiiTe BBIBOJ O CBEXKECTH MsICA M TIPUTOJHOCTH €ro [IsI MCTIOIb30-
BaHUS B KYJIMHAPHbBIX LIETISIX.

HanomuHaeMm, yto Haubosiee NOCTOBEPHYIO UH(MOPMALIMIO O CBEXECTH
MsICA MOXHO TOJTYy4YUTh, UCIIOJb3Ys IKCIPECC-METOA XUMMUYECKOTO aHaIu3a
MUILEBOTO MPOAYKTA.

OCHOBHbIE NOHATUA U TEPMWHDI:

MSICO XXUBOTHBIX; MeXaHu4YecKasi 00paborka Msca: pa3MopaxuBaHue, 06~
MBbIBaHME U OOCYIIMBAHUE, pa3aeiKa TYyII, TEpMHYECKOE COCTOTHHE TYIII:
napHoe, OCTBIBIIIEE, OXJIAXIEHHOE, 3aMOPOXEHHOE; MapKHpOBKa Msca,
KIIeMMO.

BOI'IpOCI::I M 3aflaHN A

1. MAaco Kakmx BUAOB XUBOTHbLIX YenoBek ynotpebnseTt B nuwy? 2. Pacckaxu-
Te, NoYemMy MACO U MSACONPOAYKTEI UrPaloT BaXHYK ponb B MMTAHUU YenoBeka.
3. OT yero 3aBMCUT NULLEBAA LeHHOCTL MAca? 4. KakoBbl NOKa3aTenn cBeXXecTu M-
ca? Kak MoxHo onpepenuTtst AobpokavecrBeHHoCTb MAca? 5. KakoBa nocnegoBa-
TeNbHOCTb TEXHONOINMYECKUX ONnepaumim mexaHmdeckon obpabotkm msaca? 6. MNepe-
yucnute obopynoBaHWe MACHOIO 3aroToBOYHOro Lexa. 7. C Kakow uenbio Mapku-
pytoT MAco?
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BeinonHuTte naﬁopaTopHonnpaKTqucxue paEOTbI no onpegeneHUo CBeXecTn
MACa opraHonenTMyeckMm MeToaom M 3Kdnpecc-mMmeTogomM XMmMm4yeckoro aHanmsa
NMAWEBOIo NpoaykKTa.

§ 31. TeruioBasg oOpaboTKa Mdca.
ITpousBoacTBO KoONOAC

Kakue 6m00a MOXHO MMPUNOTOBUTH M3 Msaca? Kakue BUABI TEMJIOBOM
00paboTKM IMIPUMEHAIOTCS U1 UX [IPUTOTOBICHUSA?

Msico XOpoIIIo COYETaeTCsl C Pa3MUYHBIMHU IMUILIEBBIMU MPOAYKTAMMU, MO~
3TOMY M3 HETO MOXHO MPUIOTOBUTH 0OJIBIIOE KOJIMYECTBO Pa3sHOOOpa3HbIX
6moa. K MCHBIM MPOAYKTAM, COCTOSIIIIUM B OCHOBHOM U3 OENKOB, MOJAIOT
rapHypsbl (OBOIIHBIE, KPYIISHbIE U My4YHBIE), COAepKalllie MPEeUMYIIeCTBEH-
HO yrieBoabl. OBOIIHBIE TAPHUPHI COMEPKAT MUHEPAIbHBIE BEILIeCTBA U BU-
TaMHHbI. bonbIIMHCTBO 01104 M3 MSCHBIX MPOAYKTOB IIPUIOTOBJSIOT C CO-
ycaMu, Oiarogaps 4yeMy MOXHO HEOrpaHMYEeHHO pa3sHOOOpa3suTh BKYCOBLIE
0COOEHHOCTH 3THUX 01101,

CylLeCcTBYIOT CIAEAYIOLUIUE BU/IbI TEILIOBOM 00paboTku msica: BapKa, MpH-
MMyCKAaHHUE, XapKa, TYLICHUE U 3alieKaHue.

[oBsimuHy, GapaHUHY, MSICO KPOJIMKOB U CBUHUHY /151 BTOPBIX 01101 6a-
pam B HebONbIIOM KonudyecTBe Boabl (1—1,5 1 Ha | kr Msica).

[loaroroBneHHbIe MJIs1 BApKU MSCO, PEMYaThii JIYK, MEeTPYIIKY, MOPKOBb
U cenpaepeit (15 r oBouiei Ha 1 Kr Msca) 3aK/J1aAbIBalOT B XOJOJHYIO BOIY
M HarpeBaroT 10 KUIIEHU, TIOCJIE YEro MPOa0/KAIOT BapKy MPU TeEMIIEpaType
90—95 °C mo roroBHOCTH Msica. B pesynbrare Takoro crnocoba obpaborku
MsICa YMEHbIIIAeTCsI U3BIEYEeHUE U3 HEero pacTBOpUMBIX BellecTB. K koHIy
BapKu KJIaayT cojib. ByJIbOH Mociie BapKu MSICHBIX ITPOAYKTOB MCIIOIb3YIOT
IUTS1 TIDUTOTOBIEHUS CYIIOB WIH COYCOB.

[IpomoxkuTeIbHOCTh BAPKU MsICa pa3jiuMyHa M 3aBHCHUT INIaBHBIM 00pa-
30M OT BU/IA JKMBOTHBIX, UX BO3pacTa U YIIUTAHHOCTH. 1151 onpeneneHus ro-
TOBHOCTH YYUTBIBAIOT BpeMs BapKH Msica, a TAKXKe MCIOJb3YIOT IPOKaIbIiBa-
HHE MOBAapPCKOM MINIONM Haubojee TOJICTOM 4acTH KYCKa: €CJIM MIJIa BXOIUT
C HEKOTOPLIM YCUIMEM U Ha MECTe MPOKOJIa MOSBSIETCS COK KPAaCHOTO 1iBe-
Ta, CBEPTHIBAIOLIMICS B KMIISIIEH BOAE, 3HAYUT, MSICO €1LIE HEe CBApUIOCh.



Ecnu roBsaauHy (BbIpe3Ky, CIIMHHYIO U TIOSICHUYHYIO YacTW) Hcapsam
KPYIHBIMH KYCKaMH, TO MSCO MOCHINAIOT COJIbIO, MEpLEM, KJIaayT Ha Mpo-
TUBHU C TOPIYUM XHUpoM (cmoit xxupa 1—1,5 cM) 1 06KapuBaloT HA CUIBHOM
OrHe 10 obpasoBaHus Kopouku. [Tocie oOXxapKu Ha IIUTE MSICO JOXapUBa-
0T B XapoyHoM Likady. Bo BpeMs xapku Msico yepe3 Kaxasie 10—15 MuH
MOMMBAIOT XKUPOM, C KOTOPBIM OHO KapuTcs (puc. 5.10).

Ecnu uMeeTcss BO3MOXHOCTD B Hadaje Xapku HarpeTh mkad po 300—
350 °C, To mpoTHBEHb C MSICOM MOXKHO ITIOMECTUTh B HErO cpaasy, 0e3 mpeasa-
pUTEILHOrO o0XapuBaHUs KycKOB Msca Ha ruuTe. [Ipu 3ToM Kopouyka Ha M-
ce obpa3yercs 3HAYUTEIbHO OBLICTpEe U paBHOMEPHEE, YeEM TIPU 00KapUBaAaHUU
Ha mwuTte. [1pono/LKUTEIbHOCTD XKAPKH 3aBUCUT OT BEJIMYMHBI KYcKoOB. s
XKAPKU KPYIMHBIMU KYCKAaMHM TeISTUHBI, OapaHUHBI, CBUHMHBI HUCIIOJIbL3YIOT
OKOpPOKa, JIONAaTKu, KOpeHKU, IrPyIMHKHU.

Ha nporuBeHb K1aayT ogHOpoOaHbIe MO Becy U dhopme kycku. [ToBepx-
HOCTb KYCKOB IOJIMBAIOT XUPOM (KMUPHYIO CBUHUHY IOIMUBAIOT Boaou). Ky-
CKM Mfca 00XApMBAIOT B XXKAPOYHOM LIKady J0 MOJHOro MpoXapuBaHUS.
Bo Bpems XxapKu Msica XXUIKOCTH Ha MPOTHUBHE JO/LKHO OBITh HEMHOTO, TaK

Sy

Puec. 5. 10. bmona us Msica
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CradaH C

KaK M3JIMILeK €€ MellaeT oOpa3oBaHUIO KOPOYKH Ha 00XKapUBaeMbIX KyCKax
Msca. [ToaroMy nomiMBarTh BOAYy WIKM OyJ1bOH K MSICY BO BPEMS XKAapKHU Clleay-
eT HEOOMBIIUMU TTOPHUAMU U TOIBKO [JIS1 TOTO, YTOOBI BBIAETUBIIUNACSA U3
MsICA COK HE IIPUTOpel K IPOTUBHIO.

[TopumonHbie U OoOJice MENKME KYCKH Yallle BCETO XKapsaT ¢ HeOOoIbIMM
KOJIMYECTBOM XKHpa U pexke B OoblIoM KonudecTBe xupa (bputiope). Ilep-
BBIM CIIOCOOOM XapsAT HATypalbHbIE U MAaHUPOBAHHBIE KYCKHM CBIPOTO MsCa,
a4 BTOPBIM — TOJIbKO ITAaHMPOBAHHbIE. 3HAYUTEILHO peXe MPUMEHSIOT 00-
JKapKy Ha Beprelie wiu peuietke. HatypaabHble CBUHBIE U TEASYbH KOTIETHI,
hune, GudILITEKCH pPEKOMEHAYETCS XapuTh B coTeiHMKax. [lopluoHHBIE
MaHMupOBaHHbIE KYCKM KapsAT Ha CKOBOpodax WM mpoTuBHsAX. Henocpen-
CTBEHHO Mepe/l KApPKOU MSICO MOCKINAIOT COMbI0 U nepueM. 111 JKapKu KyCKHA
YKJIAIbIBAlOT B IMOCYAY C XKUPOM, IPEABAPUTENBHO PA30IPEThIM A0 TEMIIEpa-
Typhl 130—140 °C.

Hist Xapku Bo (hpUTIOpE CBApPEHHBIE WK XapeHbIE MPOAYKTHI IAHUDPYIOT
B MYKeE, SHILIE U cyXapsiX.

Han yriisamu Ha pelmeTke Ui 0€3 He€ B MIAllUVIBIMHOM MeYd 00XKapUuBaloT
HaTypajibHOE M MaHUPOBAHHOE MSICO; MPOAO/DKUTEIbHOCTh KapKH KOae0-
netcs oT 8 1o 20 MuH. [0TOBHOCTB MsICa OTIPEE/ISAIOT 10 OTCYTCTBUIO KPOBSI-
HUCTOrO COKa MpPH MPOKOJIE MIVIOW WIH IO CTEIEHU YIPYTOCTHU KYCKOB ITpU
HaXXMMe.

KpynHbie, a TakKe MOPLUMUOHHBIE U 00Jiee MEJIKHUE KYCKU Msca myuwam.
Ilepen TymeHueMm msico obxapuBalOT A0 00pa3’oBaHUS KOPOYKHA U TOCIIE
3TOrO BapsT C HEOOJbIKUM KOJTMYECTBOM KHUAKOCTH B 3aKPhITOM mocyae (Ty-
11aT), 100aBIsIOT NPAHOCTU U MPUIIPABbl, 2 UHOIIA NOTOBLIM COYC.

Msico TyiIaT KpyImHBIMUA KYCKaMM, HO BecoM He bonee 1,5 kr. [lna Tyie-
HHS1 MCIIOJIB3YIOT [JIaBHBIM 00pa3oM BEPXHIOK, BHYTPEHHIO0, 0OKOBYIO U Ha-
PYKHYIO YaCTH 3aJHEH HOTM, YaCTH JIOMATKHU, a UHOIIA MOSICHUYHYIO U CTIMH-
HVIO YaCTH roBsLKbEH TYILM, OKOPOKA M Kopeilki OapaHMHbI. BKyc 1 apomar
Msica U coyca JAOMOJHSIOT IMPMIIPaBbl, apOMAaTUYECKHE OBOLIMA W MPSHOCTH.
ApoMaTH4YeCKHME OBOLIM (JIYK, MOPKOBb, CEJIbIEPEei U IMEeTPYLIKY) KJIaayT U3
pacuéTa 100 r oBoreit Ha 1 kr Msca.

M1t TylIeHUs Msica MOPLIMOHHBIMM M MEJIKUMM KYCKAMU MCIIOJIb3YIOT
MSIKOTh 3aHEH M MEPENHEN HOr U MIOKPOMKM TOBSDKbHX TYIIL, LIEK, TPYIUH-
Ky ¥ 1onaTtky 0apaHuHsbl, TeASTUHBIL. [lopliMOHHEBIE KYCKU Cllerka OTOMBalOT
M 3aTe€M HaOpes3alT y HUX cyXxoxunus. Ha Melnkue KyCKu MsICO Hape3aloT Ky-
oukamu BecoM 110 25—40 r. ITpu TynieHUHU B rocyay ¢ MICOM KJIaayT yKa3aH-
HbI€ Bbilll¢ NPAHOCTU. IloChIMMaHHbIE CONbIO U MEPLIEM KYCKU Msica obxapu-
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BAIOT HA CKOBOpoOAEe 10 00pa3oBaHUsl KOPOUKH, a 3aTeM TymiaTt 40—50 MuH
TaK XK€, KaK U KPYIHbIE KYCKH.

Banexarom Msco B XapodHoM kady mpu Beicokoi Temneparype (300—
350 °C). MscHble NpoayKThl Hepel 3aleKaHUeM BapsiT, MPUIYCKAIOT WU
KApAT 0 MOJTHOM roTOBHOCTH. [TpoayKThl CYUTAIOTCSA NOTOBBIMM, KOIJIA OHHU
nporpeBaiorces 1o 80—85 °C, a Ha UX MOBEPXHOCTHU 0bpa3yeTcs Kopouka. [o-
TOBBIE OJII0J1a HE CIeAYET XPAaHUTh, TAK KaK UX Ka4eCTBO OBICTPO YXYAIIAeTCs.

ACCOPTHMEHT MSICHBIX NoJy(dabpUKAaTOB MPOMBILLJIEHHOIO MPOU3BOI-
CTBa B HacTosllIee BpeMs BeJIUK (puc. 5.11).

MscHbie moay(abpuMKaTsl — 3TO ChIPbIE MSICOMPOAYKTHI, MOATOTOB-
JeHHbIe K TepMHYeCcKol obpaborke (Bapke, xkapke). LleHTpanusoBaHHOE
MIPOU3BOJCTBO TOIYy(adpuKaTOB Ha COBPEeMEHHLIX MpPeanpUsITUSX B BUIE
MNOpLUMN B TMIMEHUYECKOM YIIAKOBKE BEIET K CHMIKEHHIO CeO0eCTOMMOCTH
MOPLIMOHHBIX OJTI0M, a TAKKE MOBBIIIAET MMPOU3BOIUTENIEHOCTD TPYAA U KYib-
TYpy OOCIyXKMBaHUsS HA MPEANPUATHUIX TOProBOro ¥ o0LIECTBEHHOIO NMUTAa-
HUS, CIMOCOOCTBYET PAa3BUTHUIO MPOTPECCUBHBIX METONOB peaju3aliuy MsC-
HBIX MPOAYKTOB U 00/Meryaer TEXHOJOTMIO MPUTrOTOBJICHUS ITHIIU B JOMalll-
HUX YCITOBUSIX.

MsicHbl€ KOHCEPBbI — 3TO MPOAYKThI U3 MsCAa U MSICOTIPOAYKTOB WIHU
HX COYETaHHUE C APYTMMM MUILIEBLIMU MPOAYKTAMM, KOTOPBIE YKIAAbIBAIOT B
KEeCTSHBIe WIU CTeK/ISIHHBIe 0aHKH, TepMeTUYHO YKYTIOPUBAIOT U MOJABEpTra-
10T TepMUYecKoi obpaGotke. [IuMieBass 1 BKycoBasi LIEHHOCTb KOHCEPBOB
BbIllle, YeM MCXOMTHOTO ChHIPbsl, TAK KaK MPU UX MPOU3BOACTBE yIaNsiOT He-
ChenoOHbIE MM MAJIOMUTATE/IbHBIC YACTH MSICA U BHOCAT pa3/IM4HbIe BKYCO-
Bble mo0aBku. OHM 00/1aJaI0T BBICOKOM NMUTATEIBHOW LIEHHOCTBIO (240—
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CradaH C

350 xkan Ha 100 ). Cpok uX XpaHeHUs] 3HAYUTEILHO TIPEBLIIIAeT CPOKHU Xpa-
HEHMS MCXOTHOTO ChIPbS.

ChIpbEM 17151 MPOU3BOACTBA MSICHBIX KOHCEPBOB SIB/ISIETCS MSICO pa3Iuy-
HBIX BUIOB YOOMHBIX JXKMBOTHBIX U MTHLIBI, CYOIIPOAYKTbI, pACTUTE/IbHOE ChI-
pbé (Kpymbl, MAKApOHHBIE U3/EJIKs, OBOIIH), caxap, NPAHOCTH, COJIb U JIp.

[Ipou3BOACTBO MSICHBIX KOHCEPBOB COCTOMT M3 CJCAYIOLIMX OIEepallMii:
MOArOTOBKHU ChIPbS U Taphbl, MOPLIMOHUPOBAHUS, 3aKaTKHU, MMPOBEPKU DaHOK
Ha repMETUYHOCTh, CTEPUIM3aLlMM, TEPMOCTATHOMN BbIICPXKKH, I TUKETUPOB-
KM U YIIAKOBKH.

Ha xpbimiku 6aHOK HAHOCAT METOAOM pellbedHOro MapKUpOBaAHUS WU
HECMBbIBAEMOM KpacKoil Cleaylouiue yCJIOBHbIe 0003HaUYeHUs: JaTy (YMUCIIO,
Mecsll, roji) BBIpabOTKM KOHCEPBOB, HOMEP CMEHbI, HOMEpP IPeaIpPUATUSI-
MU3rOTOBUTEISA, MHAEKC cucTeMbl. Ha Kpbilliku HenuTtorpadupoBaHHBIX 6a-
HOK METOJ0M pelbedHOro MapKUpOBaHUS WM HeCMbIBAeMOM KPaCcKOii Ha-
HOCST 3HAKH YCIOBHBIX 0003HAYEeHUM B CIIEAYIOLIEM IOPSIKe:

YMCI0 BhIpaOOTKM — aBe HU(PLI (10 JEBATOr0 BKIIOYUTE/ILHO BIIEpEIU
craButcd 0);

MecCslLl BbIpaOOTKU — [ABe UMMPHI (10 AEBATOrO BKJIIOYUTEIBHO BIIEpPEaU
craBuTtcs 0);

ro BeIpaboTKU — JBe nocjaeaHue Hudpsol;

HOMEp CMeHbI — oiHa Ludpa;

ACCOPTUMEHTHBIM HOMEP — OHA — TPU LU(PHI.

J111si KOHCEepBOB BBICIIIEr0 COPTa K ACCOPTUMEHTHOMY HOMepy 100aBIsioT
OykBy «B»; MHOEKC CUCTEMBI, B BEACHUM KOTOPOM HAXOAUTCH IPEANpUATHE
(00bEMMHEHUE )-M3TOTOBUTE/Ib, — OJHA-ABE OYKBbI; HOMEP IMpPEAITPUSTUSI-
WU3rOTOBUTENST — oAHA — Tpu tmdpsl. [Ipu 0603HaYeHUH aCCOPTUMEHTHOTO
HOMepa OOHUM WJIU ABYMs 3HAKaMM MeXIY HUM U HOMEPOM CMEHbI OCTaBIIsI-
10T TPOTIYCK COOTBETCTBEHHO B IBA UM OJIMH 3HAK.

KonbacHple u3neiusd MpeAcTaBIsiOT coO0M MpoOOyKT, npeaHasHadyeH-
HbIH 118 ynoTpebdjieHUs B Uiy 6e3 JONOoJHUTENbHOM TEILU10BOi 00paboT-
KU. DTO 00CTOATENBCTBO O0YCIOBIMBAET HEOOXOAUMMOCTh MPEIbABIATh K
M3TOTOBIEHUIO KOJ0Ac CTpOrMe caHuTapHbie TpeOoOBaHUS, Kacalolluecs
n100pOKaYeCTBEHHOCTH ChIpbs M IMPaBWJILHOCTH TEXHOJOTMYECKOro Ipo-
uecca (puc. 5.12).

OCHOBHBIM CBIPbEM B KOJIOACHOM TIPOU3BOACTBE SABISETCS MSCO XHUBOT-
HBIX, MsicHas1 00pe3b, CYONMPOAYKThI; U3 BCIIOMOraTe/IbHbIX MAaTEPHUAJIOB MPH-
MEHSIIOT MOBAPEHHYVIO COJIb, HUTPUTHI, caxap, MOJIOYHbIe TIPOAYKThI, CIIeIIHH,
MPAHOCTH, KOJIOACHbIE 000IOYKH.
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BcrioMoraTenbHble MaTepUanbl YIy4IIAOT
BKYC M 3arax KoJOaCHBIX U3OEeIHMH, NpUIaloT
HEXHOCTb M CBSI3HOCTH (hbapiry ¥ MOBBINIAIOT
YCBOSIEMOCTb mpoaykTa. Jlydniero ka4decTsa
KojIbacHbIE M3Meausl MOJydyaloT M3 IMapHOro,
OCTBIBLIETO M OXJIAXKAEHHOIO Msca, TaK Kak \
OHO JAET XOPOIIMUH MO BKYCY U Ooliee CBA3HBIA |
dapi.

TexHonoruss npou3BOJACTBA Koabac coCTo-
WUT U3 CIEAYIOLUIMX OCHOBHBIX OMepaluit: ob-
BaJIKU, XHUJIOBKH U COPTUPOBKM Msica, IEPBOTO
M3MeJIbYeHUS, TT0COJIA U BBIAEPXKKH MsIica, TTO/I-
FOTOBKM KHUILIEYHBIX 000J/104€K, BTOPUYHOIO ;
U3MeNbYeHUs, MPUroToBaeHus dapina, obdbpa- Puc. 5.12. Tlex
6oTku (papiuia B Mellaakax, HaOMBKHU B 000- [0 MPOU3BONCTBY KONIGAC
JIOUKY (LIMpUIIOBKA), BA3KU OAaTOHOB, 00Xap-

KU, BApKH U OXNaXICHUA U3ETUN.

B 3aBMCHMMOCTH OT CIocOOO0B MPUroTOBICHUS KOAOACH! AEIAT Ha Cleny-
IOLIIME TPVIILL BapéHble, MOJYKOMYEHbIE, ChIPOKOMYEHbIE, (haplIMpoBaH-
HbIE U JIMBEPHBIE.

OCHOBHbIE NMOHATUA U TEPMMUHDI:

BUJIbI TETUIOBOM 00pabOTKM Msica: BapKa, XapKa, IIpUIyCKaAHUE, TYLIEHUE,
3aleKaHue; MACHBIe MnoaydadpuKaThl; MSACHBIE KOHCEPBbBI; TEXHOJIOTHS
MPOM3BOJICTBA Koabac.

BOI'IpOCbI M 3aflaHN A

1. Kakue rapHupbl MOXHO NpUroToBuTs Ans Bniog ns maca? 2. Kakme Buabi
Tennosoi o6paboTku NpumeHaOTCA AN KyNMHapHbIX bniog u3 maca? 3. OT yero
3aBUCUT MPOAONXUTENLHOCTE TENNOBOW 0bpaboTku msaca? 4. Kakve nuuieBbie
NpoaykKThl ABNAIOTCA ChipbEM AN npoussoacTsa konbac? Kakwe rpynnsl konbac
BbINyCKaeT nuuiesas NpoMbllneHHocTb? 5. PacckaxuTte o TeXHONOrMM Npounssom-
CTBa MSCHbIX KOHCepBOB. 6. Kak ocyulecTBnsaeTcs MapKUpoOBKa MACHBIX KOHCEPBOB?
7. MNepeuyncnnTe oCHOBHbIE TEXHONOIM4YecK1e onepaunmn B NpoM3BoACTBe Konbac.

3aparune 1
Boibepute peuent 13 MHTepHeTa U BbiNONHWTE npakTUyeckyro paboty no

NnpUroToBneHuIo KynuHapHoro bnioaa us msaca (no eeibopy). Cornacynte Bbibop
bnioga c yumtenem.
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CradaH C

MogroToBsTe coobuleHWe o Mecre nMepBbix DML B HAaUMOHANbHBIX KYXHAX
Mupa. CBOW pacckas MOXeTe CONPOBOAUTL KOMMbIOTEPHOW Npe3eHTalnen.

§ 32. baoma HauMoOHAaJIbHOM KyXHHA
Ha MpUMepe NepPBbIX OO/,
CepBupoBka cTona K ooeny

bmoaa Kakoi HallMoOHAJIbHON KyXHH MPUHSATO FOTOBUTH B BalllEM pe-
ruoHe? Kakue rnepsble 6/1101a MPUHATO FOTOBUTH B Ballieii ceMbe?

VY Kaxmoro Hapoma HaluoHalbHAS KyXH$ CKJIaAbIBAeTCs oM BO3MAEi-
CTBUEM pas3IMuHbIX (HaKTOPOB: reorpaduyeckoro rnojaoXxeHus, ypoBHs pas-
BUTUS HACEJEHUS, €r0 UCTOPUYECKHUX U PEJIUTMO3HBIX TpaauLiuii. OCHOBOI
KYXHM ¥ HEKOTOPbIX HAPOIOB SABJSIOTCS CYIIbI.

Cyn — xunkoe nepBoe 6m010. MHOrMe pa3sHOBUAHOCTH CYTIOB MOIYUH-
JIM CaMOCTOSATE/IbHbIC HAMMEHOBAaHMs, HEKOTOPbIE COXPAHU/IM B CBOEM Ha-
3BAHUU CIIOBO «CYII».

I[To HAIWYMIO XapPaKTEepPHOM OCHOBBI FKHIKOro O/moaa pa3iuyaior
MSICHOM, BereTapMaHCKUi, OBOLLIHOM, pbIOHBIN M rpubOHOM cy1ibl. B KauecTBe
KUIKOW OCHOBBI UCTIOIb3YIOT OY/ILOHBI, MOJIOKO U MOJIOYHbBIE HATTUTKH, OT-
Bapbl U3 OBOILIEH, (DPYKTOB, KPYII, KBAC XJI€OHBIM.

OcHOBOI1 6OTBIITMHCTBA CYTIOB ABISIIOTCS OVAbOHbBL: KOCTHBIM, MSICOKOCT-
HbIH, PBIOHBIN, TPUOHOM.

ITo cnoco®y MpUroToBJIEHHs CYMbI MOAPa3AEIAIOT Ha IIpo3padHble, 3a-
[paBoYHLIE, MOpeobpasHbie (CYI-MIOPe U CyI-KpeM), MOJOYHbIC, XOJIOI-
Hble, ciaakue. Kaxablil U3 nepevyucieHHBIX BUIOB UMEET HE TOJIbKO CBOIO
HEMOBTOPUMYIO PELeTITYPY, HO U YHUKAIbHYIO MCTOPUIO MOSIBIEHUS B Ha-
1ieM pauuoHe (puc. 5.13).

Ilpo3paurvie cynbr mosiBUIIUCH B HalleM pauroHe B XVII B. Ha uctopu-
yecKoi ponuHe, B0O @paHLMK, MX HA3BIBAIOT KOHCcoMe. biaromapst BoiIcokomMy
COAEPKAHUIO SKCTPAKTUBHBIX BEIIECTB MpO3pavyHbie Cyrbl 0061aaal0T CUITb-
HbIM COKOTOHHBIM AeMCTBUEM, aKTUBHO BO30YKIAIOT anneTuT. [0ToOBAT npo-
3payHble CYIIbl TOJILKO C MOMOIIbLIO BAPDKH — HEPEAKO, ISl TOro 4ToObl J10-
OUTBCSA KPUCTATIBHOU YUCTOThI, OY/IbOH OCBET/IAIOT.

K npospauHbIM cynaM OTHOCSTCS ciaeayrolue Oarona: OyiboH U3 KypU-
LIbI, MSICHOW U PBIOHBIH Oy TbOHBI.
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¢— Cynbl _L

Topsiune XoJ10/1HBIE
¢ ' . J

Ha 6yabonax Ha kBace, kedmupe,

JIOUHBI

M OTBapax MonoHHEE Cnanxue CBEKOJILHOM OTBape
|

3anpaBo4yHbIe [IpotépTeie IMpospauHsbie

Puc. 5. 13. Knaccudukanus cyrnoB

3anpaeovHbie Cynbl CYUTAKOTCI YUCTO PYCCKUM H300pereHueM. OHU
BCEIa BbI3bIBAIM W BBI3bIBAIOT BOCTOPT U YAMBIEHUE Y MHOCTpaHIIeB. B mpo-
LIECCe MX MPUTOTOBICHUS COBEPIIAIOT AOMOJIHUTEIbHYIO Olepalliio — Iac-
cepoBaHHE OBOILEH (MIPUrOTOBJICHUE 3arpaBKM), YTO NPUOAET CYMNy Hachl-
LIEHHbIM I'YCTOM LIBET U IMOBLIIIAECT KAJTOPMHUHOCTb NIOTOBOrO 0/110a.

K 3anmpaBoyHBIM CylnaM OTHOCSTCS ClEAyIolIMe OJioaa. paccolbHUKH,
OopiM, 114, COJSHKHU, KpyIsiHbie, cOOpHbIE OBOILIHbIE U KapTodeabHbie
CYIIbI; CYIIbl C MAKAPOHHBIMH U3IETUSIMH.

[Ipor€pThie nIopeobpasHbie cynesl U3 TOpoxa, haconu, YedyeBUllbl, a 3a-
TeM M U3 Kaptodeas Halli MPeaKy TOTOBUJIM He omHo croneTtue. OmHako
B XIX B. aCCOPTUMEHT UX 3HAYUTEJILHO PACUIMPUICH 3a CUET CYMOB-MIOPE,
3auMcTBOBaHHbBIX U3 Ppaniuuu. [To BUAaM MpUroToBIeHUs TAKUE CYIbI MO~
pa3fensioT Ha CYIbI-MIOpe, cynbl-KpeMbl. CynbI-MIOpe U CYyTNbl-KPeMbI Mpei-
CTaBJS0T coboM ocobyio rpynny nepsbix Omoa. [maBHas X oCOOEHHOCTh —
KOHeYHasi KOHCHUCTEHIIMSI, KOTOpasi B OOJBIIMHCTBE CIy4YaeB AOCTUTAETCS
MeXaHMYeCKMM BO3AeCTBUEM, HanpuMep u3MenbueHueM B oneHaepe. Mc-
KJIIOYEHUE COCTABJISIET TOPOXOBBINM CYIT — OH JOCTUTAET HYXKHOM KOHCUCTEH-
1IMM CAMOCTOSITENIbHO, B Mpoliecce pazBapuBaHusi. OCHOBOU TSI CYTIOB 3TOM
TPYINbI CAYXKAT TAKWE MPOAYKThI, KAK MOJOKO (LIeJIbHOE, CyXOe, CIyUIEH-
HOE€), BoJa, XJIeOHbIN KBAac, OTBaphbl U3 OBOILLICH.

[TropeoOpasHbie CyIIbl (CYMNbI-MIOPE, CYMNbl-KPeMbl) FTOTOBSIT U3 OBOILLEH;
00 OOBbBIX U KPYIL; Msica U CyONpPOAYKTOB, NTHLIbIL, PbIOLI.

Tpaguuuy OpUTOTOBIEHUS MOAOYHBIX CYHOE CYLIECTBYIOT ¥ pa3HbIX Ha-
ponoB Bo MHOTHUX cTpaHax. B Poccuu uMX roToBsT Ha 1LIeIbHOM MOJIOKE MM Ha
CMEeCH MOJIOKA M BOJIBI.

K rpynne xoaodnbix cynoé TIPUYMCIAIOT CYNbl, TIPUTOTOBJISEMbIE M3
OBOIIEH M OpPYrMX MNPOAYKTOB Ha XJIEOHOM KBaceé M OBOIIHBIX OTBapax:
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OKPOIIIKH, OOPIIX XOJIOAHBIE, CBEKOIbHUK, OOTBUHLIO, 11 3el1EHbIe. X0I0I-
HbIE CYTbl OOBIYHO NOTOBAT B BECEHHUU U JIETHUI MEPUO/bI, pacIipocTpaHe-
HbI TaKMe O/10aa B palioHaxX € XKApKUM KITMMATOM.

Craodkue cynbt n3BecTHBI Ha Pycu ¢ miybokoit npeBsHocTu. [Ipororunom
MX MOXHO Ha3BaTh CbITh — pa3BeldEHHBIM MEN, KOTOPBIH MMOAABAIM B KOHILIE
Tpamnesbl. Cllaakue CyIbl MOTYT OBITh TOPSTYMMHU M XOJOAHBIMU B 3aBUCHUMO-
CTH OT ce30Ha roga. Cymbl TOTOBSIT U3 CBEXKUX, KOHCEPBUPOBAHHBIX U CYIIIE-
HBIX IU10A0B M sArof. lJisi MPUroTOBIEHUS CYIIOB 3TOM IPYIIbl UCIOIb3YIOT
TakKe (PpyKTOBO-ATOIHBIE COKM, MIOPE, CUPOIbl, 3KCTPAKThI, BLITYCKAEMBbIE
MUILLIEBON TIPOMBIIILIEHHOCTBIO.

1t IpUTOTOBIEHUS C/IAAKMX CYMOB MCIOAb3YIOT CBEXUE U CYLIEHBIE
M0/l U STOABI; (DPYKTOBO-SITOAHBIE COKM; (DpyKTOBbIE OTBaphl; (hpyKTOBLIE
[MIOPE U CUPOIIbI.

n lMone3Hble coBeThbl Nnpuv NpUroToeneHNX 3anpaBoYyHbIX Cynos

¢ [loaroroB/ieHHbIE MMUIIEBbIE MPOAYKThI 3aK1aAbIBATh TOJBKO B KUITSAILYIO
>KMAKOCTb B MOC/IEA0BATEIbHOCTH, OTNPEAEIsieMOil BpeMEHEM ITPUTOTOB-
JIEHUS.

e Jlyk penuarblii, MOPKOBb, TOMATHOE ITIOpE CieayeT 100aBIsiTh B CYII Iac-
cepoBaHHBLIMU U 3a 15—20 MHMH 10 TOTOBHOCTH.

¢ B zanpaBouHbie cyIbl (KpoMe KapTO(deabHbIX, KPYISHBIX, C MyYHbIMU
U3AEIUSIMU) MYyYHYIO TIACCEPOBKY BBOMAT 32 5 MMH 10 OKOHYaHUSI BaApKH.

e Baputh cynbl HyXHO TpU c1aboM KUTMEHWU, B MPOTUBHOM CIy4ae OBO-
IIIM CWJILHO pa3BapUBalOTCs, He COXpaHSIOT (popMy, KpOMe TOTO, YVIIEeTy-
YUBAIOTCA apOMaTUYECKUE BEILECTBA.

e [Ipu nIMTENBHOM KMISIYEHWU JIABPOBLIN JIMCT M TEpell yXYAIIaT BKY-
COBBIE U ApOMaTUYEeCKHE CBOMCTBA Cyra, MO3TOMY CMEUUWU U COMb HAI0
3aK/1aabIBaTh 3a 5—7 MMH 10 OKOHYaHMUSI
BapKH.

e Ha nmpeanpusiTusix 00I1LIECTBEHHOIO MUTa-
HUSI CBApEHHBIE CYIbl CJIEAYEeT OCTABJSATb
Ha IUTMTe WK MapMuTe (puc. 5.14) 6e3 Kku-
neHusd Ha 10—15 MuH 115 TOoro, YToObI OHU

" J’

HaCTOA/IMCh.

¢ [JIpu nopadye cynoB HEOOXOOAMMO CTPOIO
COOJIIONATh TEMIIEPATYPHBIA PEXUM, TaK Puc. 5.14. Mapmut
KaK OT 3TOr0O 3aBHUCAT MX BKYCOBBIE Kaye- IUTs1 TIepPBBIX G110
CTBa. O]l 3MEKTPOCYTTHUIIBI



e  CyIbl cleAyeT HaIMBaTh B [OAOIPETYIO IOCYAY — TapeKU WK CYTOBbIE
MHCKH, BHAYAJIE MOJIOKUB B HEE MMOAOIPETHIE KYCOUYKH MsCa, PhIObI, ITH-
LIbI.

e Jlnsa npuaaHUs TMIPUBIEKATEIBHOIO BUA U YIYYILIEHUS BKycCa CYIIbI TIpU
rnojaye CJACAYET MOCHINATh MEJKO Hape3aHHOW 3€JIEHbK yKpomna, Ine-
TPYIIKH.

e [lpu ormycke cyma CO CMeTaHOM €€ MOXHO K/IacTh B TApeIKy C CYINOM
WJIY TOAABaTh OTAEIbHO B COYCHUKE.

MNpaeuna 6beszonacHor paboTbl Ha KyxHe C ropsayein Nocyaon

1. Bo u3bexaHue OXOTOB HE PEKOMEHAYETCS MOJIb30BaTbCS KaCTPIOJIs-
MU C HEMNPOYHBIMM, TEPEKOUIEHHBIMM WMIM BBITHYTBIMHA JTHHUILIAMH,
C HEPOBHBIMH CTEHKAMU, HETIPOYHBIMU PYYKAMHU.

2. CobmonaiiTe OCTOPOXHOCTH MPH IMEpeHOCe KacTploidb C Tropsyei
JKUJIKOCTBIO.

3. KpbIllIKY KacTpIOJM OTKPbIBAMTE OT celsl.

4. He 3a06pIBaliTe MOMB30BAThCs TIPUXBATKAMH.

ITo TemMnepaType moaa4M cyribl ObIBAIOT XOJI0AHBIE U ropsuue. Xoaod-
Hble cynbl UACANbHBI A1 yIoTpebieHus B xxapkoe Bpems roma. MIx ocHoBa
(kedup, KBac, CLIBOPOTKA), KaK MpaBUIO, HECOBMECTUMA C TEIJIOBOM obpa-
borkoit. MHrpeaueHThl, BXOASNIME B COCTAB XOJTOAHBIX CYIMOB, MOTYT ObITh
KaK ChIpbIMU (peouc, JIYK, Orypell), TaK U BapE€HbIMU (KapTodenb, CBEKIA
UT. O.).

Topauue cyner (Dopiu, 1M, PaccOJIbHUKHA) YHUBEPCAIIbBHBI — WX FOTO-
BST Ha OyJIbOHE WM BO/IE U IMOJAl0T KaK B TOPSYEM, TAK U B OCTHIBLIIEM BUJIE.
B oTuMuue OT XOMOAHBIX CYINOB BCE MHTPEAUEHTHI, BXOASIIUE B PELIENTYPY
ropsiyero cymna, HeobxoauMMo MoABEPraTh TEILIOBOM 00paboTke.

Cnagkue cynbl B BECEHHE-JIETHME MECSLbl MONAIOTCH XOJIOIHBIMH,
a B OCEHHE-3UMHUI NMepUoa — XOTOAHBIMU U TOPSIIUMMU.

[1pu nmopave TeMriepaTypa ropsiuMx CyroB JoJIKHA ObITh He Huke 75 °C,
xonmoaHbIX — He Bbiiie 14 °C. OtoenbHbIE CYITbl B XOMIOAHBIA MEPUOI Toaa
MOXHO ToaaBaTh TEIIBIMU (55—60 °C).

HaubGosee oTBETCTBEHHBIM M CIOXKHBINA BUI CEPBUPOBKH — CEPBUPOBKA
obeneHHoro croJa (puc. 5.15). Croi, Kak npaBWIo, HAKpLIBAIOT Oenoil Ha-
KpaxMaJeHHOMW CKATEPTbIO UM OMHOTOHHOM CBETIOM.

KonuuectBo cTOM0BBIX MPUOOPOB 00€IEHHOIO CTOJAa 3aBUCUT OT TMpe/-
Jaraembix ontoa. Eciu 3a obenoM npearnoiaaraeTcs 0O0ObMHBIN MOPSaoK 01100
(3aKycka, Oy/1bOH WIM CYII, Topsitiee), TO CTOJI CepPBUPYIOT TPaAMLIMOHHO.
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Puc. 5.15. CepBupoBka obeneHHoOro crona: I — nmoacrapHas Tapesnka;
2 — Tapenka s BToporo 6iaona; 3 — Tapenka s 3aKyCok;
4 — NUpPOXKOBas Tapeika;, 5 — HOX H BUJIKA U1 3aKYCOK; 6 — JIOXKKa U1 CyIa;
7 — HOX M BUJIKA 11 pBIOBI; & — HOX M BIIKA 1151 MsICHOTO B1toa;
9 — HOX, BUJIKA U JIOXKKA JUId aecepra; /0 — GoKaJ 111 HallUTKOB;
11 — candetka; 12 — Habop nnd crienuii; 13 — 611000 C NPOAYKTOM

Ha cton cTaBAT MEIKyI0 CTOJIOBYIO TAPEJIKY, HA KOTOPOI pa3sMellaloT Ta-
peiKy s 3aKycoK. Ha 3aKyCOuHyI0 Tapenky KIaayT CIOXKEHHYIO CaldeTKy.
C neBoil CTOPOHBI OT TAPENOK CTaBAT MUPOXKKOBYIO TAPEIKY WM MOPIUOH-
HbIH cajaT B Ba304YKe.

K canaty MOXHO 110aaTh OTAE/IbHBIA MPUOOp — AeCepTHYI0 WIH YaHHYIO
JIOXKKY WIM MaJIeHbKYI0 BUIOUKY. [1o mpaByio cTopoHy O/MKe K Tapesike Kia-
OYT CTOJIOBBIM HOX, 3aTeM HOXMH JJIs1 phIObI M 3aKyCOK (JIE3BUAMM K TapesiKe).
Mexny HOXKaMM KJIaAyT JIOXKKY BOTHYTOM cTopoHOM BBepX. [10 n1eByi0 CTOpOHY
OnmKe K Tapesike KIaayT CTOMOBYIO BUJIKY, 32 HEM BUIKU A/ pbIObl U 3aKyCOK
(3yOumkamu BBepX). JlecepTHbie JT0XKKY, HOX M BWIKY PAcIlojiaraloT BbILIE Ta-
penku. X packiaabiBaloT B TAKOM MOPSIKe: OIMXKe K TApeaKe HOX — PYYKOH
BIIPaBO, BhIlLI€ — BUJIKY PYYKOM BII€BO, €1E BhILIE — JIOXKKY PY4YKOM BIIpaBoO.

Ecnu nepen ropsumM 611040M BMECTO XOJIOAHBIX 3aKYCOK MOAAKOT cana-
Thl U3 3ejeHU (0e3 mpUIIpaB M COYCOB; COYCHI MOAAIOTCHA OTAEILHO), TO Ha
CTOJI 11 KaXKJI0TO rocTs KJIaayT JiBe BUJIKHU (OOHY JJId cajaTa, JAPYryio s
ropsiuero) ¥ OOMH HOX. Takoil XKe BapMaHT MOXET OBITb B clIydae, Koraa
MOJaloT ropsuyio pbiOy 6e3 OTAe/IbHOIO HOXKA IS PhIOBI.
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Cym yaille BCero pasiMBaloT B TIyOOKHE CTOIOBBIC TAPEIKU U IMOJAIOT
KaxaoMy roctio. CyroBylo Tapenky CTaBsAT Ha MEIKYIO CTOJIOBYIO Tapenky.
CymnoBble TapeJIKd HHOIIA 3apaHee CTaBST HA CTOJI CTOMKOM, PSIIOM C CYITHU-
LICi, 30eCh Xe KJIaayT U CYIIOBYIO JIOXKKY.

[IoMHHTE, YTO CEpPBUPOBAHHBIM CTOJ JOJ/DKEH MPEACTaBIsaATh CO00M 3a-
KOHYEHHbIU aHcaM0Jib, B KOTOPOM HE JIOJEKHO ObITh HUYETO JUIIHETO.

OcobGoe BHUMaHue cieayeT yaeauth odopmiaeHuro 6mon. Kpacupo
odopmieHHOe 0611010 BBIIISAAT MPasgHUYHO U alllleTUTHO.

TopxecTBeHHOCTh 0O€IEHHOMY CTOMY MPUAANYT KpacuBbie camndeTk,
CNOXEHHBIE B OPUTMHANTBHBIE Urypsl. BymaxkHsie candeTku Takke MOXHO
CKJIaabIBaTh pa3HbIMU criocobamu. Ceiiuac B Mmpoaaxke MMEIOTCS calheTKu
CaMBbIX pa3HbIX PAaCLIBETOK U PUCYHKOB. BaxkHo npaBuiIbHO Moao0paTh cai-
(hbeTKM MO TeMAaTHKE TOPXKECTBA U LIBETOBOM raMMe CTOJIa.

TpakTnyeckasa pabota N2 20
«OdopmneHue crona canderkammu»
(BapuaHTbl cknagblBaHua candeTtok) (puc. 5.16)

Ieav pabomsi: HayuuThcss 0OPMIIATE U CEPBUPOBATh CTON candeTka-
MMU.

Obopydoearue u mamepuanbl: Tapelku, caleTKu TKaHeBble WIH Oy-
MaKHbI€; IMTOACTABKU oA candeTku.

Iopadok evinoanerus pabomai

1. Beibepute moboit BapMaHT candeTok, CIOXHUTE X IM0 PUCYHKY 5.16
1 yKpacbTe CTOI.

2. BeImomHMTEe CepBUPOBKY CTOJA K 00eny.

OCHOBHbIE MNOHATUA U TePMWHDI:
CYIbl: TOpsiYME, XOJIOAHbIE, 3allpaBOYHbIE, MMPOTEPTHIE, MPO3pPAYHbBIE, MO-
TIOYHBbIE, CNTAJAKHUE; CEPBUPOBKA 00eIeHHOro CToMNA.

BOI'IpOCI::I M 3aflaHN A

1. Kakue cdakTOopbl OKa3biBalOT BAMAHME Ha HaUMOHaNbHYIO KYXHIO KaXXaoro
Hapopa? 2. Kakoe KynuHapHoe bnioo HasbiBaeTcs cynom? Ha kakme rpynnbl Knac-
cucbrumpytoT cynbl no cnocoby npurotoBneHma? 3. Kakve npaBuna Bapku Cynos
Bbl 3HaeTe? 4. [1na yero ceapeHHble Cynbl cnegyeT OCTaBNATL Ha NAUTE UNKU MapMK-
Te be3 kuneHus Ha 10—15 muH? 5. Pacckaxunte 06 0cobeHHOCTAX CepBUPOBKMN CTO-
na k obeny. 6. [ina yero ykpalialoT KynuHapHble bnioga nepeg nogayen Kk crony?
Kakue npaBuna cnegyeT cobniogate Nnpu Boibope ykpalleHunn?
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Puc. 5.16. BapuaHThI cKJIagbIBaHUsA candeTok:
a — NWius; 6 — Beep B KOJIbLIE; 8 — HACTOJIBHBIH Beep

MoaroToBbTe coobuleHe o nNuueBbIX aobaekax. CBOW pacckas MOXeTe Co-
NPOBOAUTL KOMIMbIOTE PHOW Npe3eHTaumnen.

BeinonHUTe npakTudeckyrdo paboTy no npurotoBneHwio nepsoro Bnwopa
(no BbIbOpy). [InA BbINONHEHWS NPAKTUYECKOM pPaboTbl Bbl MOXETe BOCMONb30-
BaTbCs peuenTom, B3ATbiM U3 cOopHUKa KyNnMHapHbIX peuenToB unn MHTepHeTa
(cornacyure cBou BbiOOPp C yuuTenem).
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§ 33. IluiesBnle 10OABKHU.
YnakoBKa NuILEBbIX IPOAYKTOB U TOBAPOB

Obpaiaere 14 Bbl BHUMAHHME TPU MOKYIKE MHUIIEBLIX TPOIYKTOB
Ha uHdopMmanuio Ha ynakoBke? Ecim ga, To Ha uto uMeHHO? 3a-
YyeM, IO BallleMy MHEHHUIO, HY>KEH IITPUXOBOW KO Ha YIMaKOBKE TO-
Bapa?

OTHKETKM M HaAllMCH HAa VIIAKOBKAX TOBapa COMEpPXaT MHOr0 BaXKHOU
uHbopMaLIMK: O COCTaBe MPOAYKTA, MHOrAa O crnocobax IPUTroTOBJIEHHUS
Omon U3 HEro, 0 TOM, Kak rnmoaaTth Ux Ha ctoii. Haubonee BaxxHa nuHndopmalms
O THIIEBOM LIeHHOCTU npoaykTa. OHa rmoMoraeT MOKyIaTeao caenarhb mpa-
BWJIbHbIMA BEIOOP U MOHSATh, HACKOJAbBKO 3TOT MPOAYKT COOTBETCTBYET €ro pa-
LIMOHY.

Bo MHOTUX eBpomneicKUX cTpaHax BBeAeHbI IpaBuia nogauyu uHdopmMa-
LIMH Ha YIAKOBKaX MPOAYKTOB, KOTopas A0/DKHa 00si3aTeIbHO YKAa3bIBATh Be-
LIECTBA, U3 KOTOPBIX COCTOMT MPOAYKT, BK/IIOUasi MUIIEBbie 100aBKU.

[Tuiressie tobaBKi — 9T0 HE M300peTeHUE HALIIETO BBICOKOTEXHOJIOTH-
yeckoro Beka. Conb, coga, MPAHOCTH M3BECTHBI JIOAAM C He3amaMsTHBIX
BpeMEH. Ho BOT NOAIMHHBII paclBeT UX MCIIOJIb30BAHMUS HAyajcsd BCE-TaKU
B XX B. — Beke nuiueBoil xumMuu. Ha noGaBkKM ObLIM BO3/I0XEHBI OOJIbIINE
Hagexnbl. M1 oHu omnpaBaanu oxXuoaHusd B noaHoi mepe. C MX MOMOLIBIO
yaaaoch co34aTh OOMBIION ACCOPTUMEHT AlIEeTUTHBIX, AOATOXpPaHSIIUXCS
W [IPH 3TOM MeHee TPYA0EMKHUX B IIPOM3BOACTBE IMTPOAYKTOB.

3aBoeBaB IIPU3HAHUE, «yIYUIIMTEIW» ObLIU MTOCTAaBIeHbI HA NMOTOK. KoJi-
Gachl CTATIM HEXHO-PO30BBIMH, HOTYPTHI CBEXe(MPYKTOBLIMH, a KEKChl HE-
YepCTBEIMMHU. «MomoaocTb» M MPUBIEKATEIBHOCTh MTPOAYKTAM obecrie-
YMIM MMEHHO J00aBKHU, KOTOpPbIE HCMOJIbL3YIOT B KauyeCTBE KpacUTesei,
SMYIbLraTOpOB, YIUIOTHUTENEH, 3arycTuTeNnei, Keneobpa3oBarenei, rina3u-
poBaTenei, yCUIUTEIe BKyca U 3araxa, KOHCEpPBAaHTOB.

MexaHu3M NOsIBIEHUS U TIPUMEHEHUSI MUILEeBO 100aBKU TaKOB: BHAYAa-
ne nobaBka pa3pabaTbiBaeTCsl, 3aTEM ITPOXOIUT MPOBEPKY OT HECKOIbLKUX He-
Jelb 10 HECKOJIbKUX MeCslIeB, MHOoraa U jneT. Eciau TecThl Mpolin YCHelHo,
TO KOHTPOJIMpYIOIllas OpraHu3alus CTpaHbl, rae ObLla paspaboraHa nobas-
Ka, PEKOMEHIYET €€ K HIMPOKOMY MpUMeHeHU10. [lanee gobaBKa nMpoxXoauT
MMPOBEPKY COOTBETCTBYIOIIUX OPraHOB B Kaxnou crpaHe. B Poccuu, Hanmpu-
Mep, e€ nomkeH onobputh PoctecT 1 nabopaTopusi Mo Ka4ecTBY MPOAVKTOB
nutaHuss HWUW nuranus PAMH.
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CradaH C

B EBpone npaBuaa 6e30macHOCTH TpeOylOT B 0043aTEIbHOM IOPSOKE
yKa3blBaTh HAa YIAKOBKE B IMEPEYHE MHIPEAUEHTOB HAIWYME IMUILEBOM M0-
0aBKH.

[1o npuHsiTO¥ eBponeicKon Kiaccudukaluu Bce 100aBKu 0003HAYalOT
oyksoii E (HauanbHag 0yksa B ciioBe Europe — EBporma).

Hanee 3a OykBoii ciemyer uyuciao. OHO IO3BOJSET OPUEHTHPOBATHCH
B MHOroo0Opa3uu 106aBoK, SIBIsSICh, corlacHo EnuHoi eBponeiickoi Kiac-
cudHrKalLMH, KOOOM KOHKPETHOIO BELLECTBa.

Hanpumep, E152 — coBepmieHHO 6e300MaHbIN aKTUBUPOBAHHBIH YTOIIb,
E1404 — xpaxman, a E500 — cona.

Camas Oonblliasg rpymnmna MmUiIeBbIX 106aBok nocie 0yksbl E comepxur
BCETO TPU LUMDPBI.

O06o03HaYeHUA NUIleBbIX 100aBOK Ha OykBy E mosBuimce Ha Bcex yia-
KOBKAaX MpoaykToB nmutaHus B Poccuu mocne 1996 r. Hannuck Ha ymakoBke
«E 124 aBnsaercs 6e3omacHo MullieBoi 100aBKOI, pa3pelIéHHOM cTaHIapTa-
MU ES» He rapanTupyeT 0e30nacHOCTb 100aBKH. Bo-mepBbIX, 3TO HE O3HA4Ya-
€T, YTO JAaHHYI O00aBKY MOXHO yrnoTpebisaTh B a000M kKoau4vectBe. Bo-
BTOpBIX, HE BCE paspeuieHHoe B EBpone paspeuieHo B Poccuu. Pe3ynbsraThl
HOBBIX HAYYHBIX UCCIEIOBAHHUM BEOYT K CO30AaHUIO OMHUX U OTPaHUYECHUIO
norpebieHUs ApYyrux 100aBOK, MYCTh JaXe CUMTABIIMXCS mpexne 6esornac-
HBIMH.

KpaTkas knaccugpukaums
NuULLEBbIX A,06aBOK N UX XapaKTepUCTUKa

E100— 199 — kpacumeau.

YcranaBnuBalOT WM BOCCTAHABIMBAIOT LIBET MPOAYKTA.

[MponykThl ¢ KpacHBIMU U XENTBIMU KPacUTEIsIMM, HAIIPUMEP TapTpa-
3uHoM E102, Hepenko BBI3BIBAIOT MUILEBYIO a/UIEPrHi0. DTOT KpPacUTEb
MUCMOIB3YIOT B KOH(eTax, MOPOXEHOM, KOHAUTEPCKUX WU3AETUSIX, HATIUT-
Kax.
E200— 299 — xoncepsearmui.

[loBbiIalOT CPOK XpaHEeHUs MPOAYVKTOB, 3allMIlas UX OT MHUKpPOOOB,
rpubkKoB, bakTepuodaroB; 1e3MH(MEKTAHTHI.

[MeyanpHO 3HAMEHUTHIE HUTPUTHI U HUTpaThl HaTpusa — 3To E250 u
E251. OHM 00 cHMX IMOp IMIPUMEHSIIOTCA MOBCEMECTHO, HECMOTPS Ha TO YTO
BBI3bIBAIOT Pa3sHOOOpa3HbIC a/VIEPrUYEeCKHMe W BOCHAIMUTE/NbHbIE peakKlIuu,
rOJIOBHYIO 00Jib, MEYEHOYHBIE KOJIMKH, PpasapakKUTeJIbHOCTh U YTOMIIsIe-
MOCTb.
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E300—399 — anmuoxuciumenu.

AHTHOKMCIUTENMM (MX elllé Ha3bIBAIOT aHTMOKCHUIAHTAMHU) 3aMeisiioT
OKMCIUTEIbHbINA MPOoLECC B KUPOBBIX U MACJISHBIX 3MYIbcUsX. 2KUpbl, Ta-
KHM 00pa3oM, He MPOropKaloT ¥ He MEHSIOT CO BpEMEHEM CBOM IIBET.

E400—499 — 3acycmumenu, cmadbuauzamopoi.

3arycTuTeId MOBBILIAKT BA3KOCTh, CTAOMIM3AaTOPbl COXPAaHIIOT 3aJaH-
HYI0 KOHCHUCTEHLIMIO. [YCcTass KOHCUCTEHIIUS CO3AaET WLTIO3MI0 «KAauYeCTBeH-
HOIO TIPOAYKTA», OJJTHAKO MOXKET CIIPOBOLIMPOBATH DONE3HU MUILIEBAPUTEIb-
HOM cucTeMbl. [IpakTUyeckKu Bceraa ux Jo00aBsiiOT B MPOAYKThI C TIOHMXKEeH -
HOM KHMPHOCTBI) — MalOHE3bl M MHMOryprhl. 3arycTuTelu VJIy4lIaioT
KOHCHCTEHIIMIO TAKUX MPOAYKTOB, KaK ChIPBI, coychl, muporu. Camblii pac-
MIPOCTPAHEHHBIN 3aryCTUTENb — KpaxMall.

E500—599 — amyaveamopet.

DOMYIbraTopbl CO34al0T OJHOPOOHYIO CMECh M3 HECMEIIMBAaeMBbIX MpoO-
OYVKTOB, HAIIpUMep BoAbl U Macja. OTpuliaTeIbHO BAUSIOT HA MeUYeHb, BhI3bI-
BalOT pacCTPOMCTBO Xenyaka. OcoGeHHO OnmacHbI B 3TOM OTHONIEHUH SMYIIb-
ratopsl E510, E513 u E527.

E600—699 — ycuaumenu exyca u apomama.

«Yyno-npurmnpaBa» MO3BOJSIET COKOHOMUTL HAa HATYpaJlbHOM Msice, IITU-
e, peibe, rpubax, Mopernpoaykrax. B 611010 100aB/IsIlOT HECKOIBKO U3MEb-
YE€HHBIX BOJIOKOH HATYPaIbHOIO MPOAYKTA WM JaXe €ro 3KCTPakT, LIeapo
cnabpUBalOT YCUIIUTENEM, U MOJIYYAEeTCsA «HACTOsiIUii» BKyc. JlobaBka yc-
MEeNHO MAaCKMPYET HU3KOE KaueCTBO MCXOJHOro IMPOAYKTa, HANMPUMEP CTa-
poe MM HU3KOCOPTHOE MSCO. YCUIMTEb BKyCa €CTh IOYTH BO BCEX pbIO-
HBIX, KYpPUHbLIX, TPUOHBIX, coeBbIX mnojydabpukarax, a TakXke B YMUIICAX,
CyXapdKax, coycax, pa3/JIM4YHbIX CYXUX NpUIIpaBax, OyJIbOHHBIX KyOUKaX U Cy-
XuX cynax. be3 ycunurenei Bkyca He 0OXoOUTCAd HM OOMH pPELENT B pecTo-
paHe ObicTporo muTaHus. I[Ipu 3TOM moOmycTUMBIE HOPMbI MOIYT OBITh
MPeBLILIEHBI B HECKOJBKO pa3, MPOBOLUPYS O0JIE3HU MUILIEBAPUTENBHOMN CU-
CTEMBI.

E900—999 — nenoeacumeanu, enazupoeamenu, noocaacmumenu, pas-
pouixaumenu.

DTH N00aBKM NpeaynpexnalT WM CHUXAIT o0pa3oBaHUe MEeHbl, CO3-
JAal0T OJeCTALIYI0 MMaakylo 000/104Ky, 00ecrieuyuBalOT IPOAYKTY CIaaKUu
BKYC M JeJIal0T TeCTO D0jiee MbIIIHBIM.

[Tokynasi mpoayKThl, COAepKalllie pa3/IMuyHbIE NMUIEeBbIe 10OaABKU: KOH-
CepBaHThI, KPACUTE/IN, IMYJILraTOphbl, 0Opaniaiite BHUMaHUE Ha TEPBbIE Ye-
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CradaH C

Teipe cuMBoia (E102) Ha ynmakoBke. MccnenoBaHus MOATBEPIUIN, YTO MPH
4acTOM yNoTpeOJIeHHU U LEbIi P TAKMX BEIIECTB MPEACTABISET CEPbE3HYIO
yIrpo3y 3A0pOBbIO (TIpUIoXeHue 1).

NHcdopmayuna, yKkasaHHaa Ha 3TUKETKE NULLLEBbLIX NPOAYKTOB

Haumenosanue u onucanue. O0s3aTe/IbHO YKas3bIBAlOTCA JaHHBIE O
MMPOU3BOAMTEIIE, HA3BAaHUM MPOAYKTA.

Hugopmayua o numameawvnou uyennocmu. llpousBoauTtens o0s3aH
yKa3aThb 3HEPreTUYECKYIO LIEHHOCTh MPOAYKTAa, CoAepXkaHue OETKOB, KHUPOB,
YIJIEBOMOB, caxapa, KJIETYaTKH.

Hnepeduenmol TiepevUCIISIIOTCS B MOPSAAKe yObIBAHUS BEca, B TOM YUCIIE
AHMUOKCUOGHmMbL, Kpacumenu, ImMyabeamopsl, eKycoebie 000asKu, KoH-
cepeaHmbl, CMabUIU3aAmMopst, 3a2ycmument.

Ha ynakoBke O0/IKHBI ObITh YKa3aHbI: BEC COAEPXKMMOIO IPOAYKTa, OT-
METKA O CPOKE NOAHOCTHU («YNOoTpeOuTs A0...», «[01eH 110...»), yCI0BUS Xpa-
HEHMS Y JaTa U3TOTOBJICHUA.

Ha ynakoBKax nuileBbIX IPOAYKTOB U TOBAPOB B 00s3aTe/IbHOM MOPSi/I-
Ke MpOocCTaBisgeTcs MTpuxoBoi Koa. OH coctouT u3 13 mudp 1 cumBona —
MIPSAMOYTOJIbHMKA, MPENCTaB/ISIOIIEero coboi yepeaqoBaHKe TEMHBIX M CBET-
abIX monoc. ToBapbl OOMBIIMX pPa3sMEPOB UMEIOT CHElMaTIbHbIM KOPOTKHUU
HOMED M3 BOCBMH LIUDD.

C noMolIbiO IITPUXOBOrO Koaa 3amudpoBaHa uHdopMalMsg 0 HEKOTO-
pbIX HauboJee CyLIECTBEHHBIX MTapaMeTpax NpoaykKiuud. B nmpakTuke MUpo-
BOI TOProB/IM AJ1S MapKHUPOBKHM TOBAPOB IPUHATO MCIIOJIb30BAHUE LITPUX-
komoB EBpomeiickoit cuctembl kogupoBaHusi (EAN). CornacHo 1o unu
MHOM CHUCTEeME, KaXXI0MY BUIY U3 IIPUCBAMBAETCS CBOM HOMED, COCTO-
auruit yame Bcero u3 13 uudp (EAN-13) (puc. 5.17).

ITpumep mudposoro kona 4611721110013. INepsoie aBe udpsb! (46) 03-
HA4YalT CTPaHy NPOMCXOXIAEHUS (M3roTOBUTEIS WM MpoJaBlia) MPOIYKTA,
crenyiomue mATe (11721) — mnpeanpuaTHe-M3rOTOBUTENb, €LIE€ ISTh
(11001) — HauMeHOBaHMe TOBapa, ero NorpeduTe/ILCKUE CBOMCTBA, pa3Me-
pbl, Maccy, uset. Iocnennss uudpa (3) KOHTpOIbHAsE — MCIOIb3YETCH 115
IIPOBEPKMH NPABUIbHOCTH CYUTBIBAHUS LITPUXOB CKAHEPOM.

s kona toBapa: 1-a uudpa — HamMMeHOBaHUE ToBapa; 2-a uudpa —
[MOTpeOUTEIbCKIE CBOMCTBA; 3-a1 mudpa — pasMepsbl, Macca; 4-a uudpa —
UHTPEOUEHTHI; 5-g uudpa — LBET.

[Tpumep BBIUMCIEHUA KOHTPOJIBHOW LMMPHI 11 ONpeacieHus NoaJIuH-
HOCTH TOBapa o pucyHky 5.17.
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M3TrOTOBJICHHOIO

4"611721"110013 >~ 110 TMUEH3UH
| | | | | IL_|

Kon Kon Kon KoHTponeHas nuudgpa
CTpaHbl M3rOTOBUTENA TOBapa

Puc. 5.17. lItpuxopoii kon EAN-13

1. CknagbiBaeM HU@PHI, CTOSALIME HAa YETHBIX MECTaX:
6+1+2+1+0+1=11.

2. IlonyueHHYI0 CYyMMY YMHOXaeM Ha 3:

11 x 3= 33.

3. CknanpiBaeM LHUQPHI, CTOALIME Ha HEYETHBIX MecTax, 6e3 KOHTPOJIb-

HOU HUGpH-I:

4+1+7+1+1+0=14.

4. CknaapiBaeM YMcCila, yKa3zaHHbIEC B MYHKTax 2 U 3:

33+ 14 =47.

5. OtbpaceiBaeM OecAaTKH, MojIydaeM 7.

6. U3 10 BoiuuTaeM 7, mojiydeHHOE B IIYHKTE 3:

10—7=3.

Eciu moaydyeHHasi mocie pacuéra uudpa He COBMIANAET C KOHTPOJbHOM
LM pPOo¥ B IITPUXOBOM KOJIg, 9TO 3HAYMT, YTO TOBAP ITPOU3BEAEH HE3aKOHHO.

BosmoxeH Takke BapMaHT, KOraa MUl Koda CTpPaHbI-U3TOTOBUTENS OT-
BOMMTCS TpM 3HaKa, a AJis Koja Mmpeanpusitus — 4deTeipe. Kak mpaBuiio,
KOJI TIPOM3BOAMTEISI IPUCBAUBAETCS perMoHaIbHBIM oTaeieHueM EAN.

Dronoeuveckue 3HaKu npedHasHaveHvl 8 nepayro ovepeds 015 UHPOp-
MUposaHus npuobpemamenei 06 3K0.102UMeCKoU Hucmome moeapos (pa-
bom, ycaye), a makce o 6e30nacHbiX 048 oOKpyscaroueil cpedsi chocobax
UX UCNOAB308AHUA U YMUAU3AUUU. Pmu 3HaAKU pa3deasrom Ha mpu euoa.

1. 3naku, eosopauiue 06 sK0102UHECKOU YUCIMOME MOBAPOS.

2. 3nakxu, ungopmupyrowue o6 IKoA02UHECKH YUCMbIX cHocoOax ymiu -
AUBAUUU CAMO20 MO8apa U e20 YVHAaKo8KU.

3. 3naku, npedynpexcoarouiue o mom, Ymo NpooyKuUs Modcem HaHe -
cmu épeo okpyicaroueil cpede uau 300poawio.
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3Haku, 2osopAuiiue 06 3K0102UMECKOU HlUCHmonle
moeapoe, a makxyce 0 6e30nacHOCmU Ux 045 OKpyica-
rouyeit cpedst, urgopmupyrom npuobpemameneil o 6e3-
ONAcHOCMU HNPOOYKUUU 8 UEAOM UAU ee COCIMABHLIX
uacmeli 045 HCU3HU, 300p08bs, UMyUecmea nompebu-
Puc. 5.18. meaneil u okpyxycarouieii cpedvl. Takyro akoaozuueckKyro
MAPKUPOBKY MOMdcem HOAYHUMb MOAbKO ma KoMna-
HUsl, KOmMopas npowiaa 3Kcnepmusy U dokasania 3Ko-
JA02u4eckyro bezonacHocms U ébicokoe Kadecmeo ceoei npodyxyuu. Celi-
yac ¢ mupe cyujecmgyem bonee 30 paszauyvHbIX 3K0A02UHMECKUX 3HAKOG.
wAucmor sycusnu“ — nepeas poccuiickasn saxomaprkuposka (puc. 118). Cu-
cmema 0oOpo8oabHOU IK0A0cUMecKoll cepmuurayuu «Tucmox 2Kuznu»
ovina paspabomana Caukm-IlemepbOypeckum 35K0A02UMECKUM COHI30M
¢ 2001 200y. </Tucmox 2Kuznu» moxcem noayuume 21006as, KaxK nulesas,
makx u Henuuwjeedas nompebumenbckas NpodyKuus, YCHEeUlHo npouieduiasn
cepmugpuxayuro. <«/lucmok ocusnu» nodmeeprycoaem 3IKOA0SUMHOCID
NPOOYKmMa u 3K0A02U4ecKyro 6e3onacHocmos ecex 3Manoe €20 Npou3eoo-
cmaa.

Ha pucynke 5.19 npedcmaenensl 3naku, ungopmupyrowiue nompebu-
measa 06 3IK0A02UHECKUX 0COOEHHOCMAX M020 UAU UHO20 Mmoéapa.

SOV

«JIMCTOK XKMU3HU»

2 Jd e

Puc. 5. 19. 3nakunndopmupylonme: a — aeHTa (netwist) Mebuyca;
6 — 3HAK 3aMKHYTOI'O IUKJ: CO3aH1e — NMPUMEHEHUE — YTUIU3AIUSL;
6 — 3HakK «bokan-sunka»; ¢ — «CsobomHo ot xjopa»; d — «Cofepxku CBOIO CTpaHy
BuyucTOTE!»; € — «He BriOpackBaTs! Cnath B crnieliMaibHbI MTYHKT 10 YTHIU3AMHU»
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Ironoeuveckuu 3nak Jlenma (nemasn) Mebuyca (3nax eémopuvHol
nepepabomkiu) ykasvieaem Ha mo, 4mo 0aHHas npodyKuus (Uil ynakoe-
Ka) uzeomoenena u3 nepepabomantHo2o0 Mamepualia u/uliu npueodeH ois
nocaedyrouwieii nepepabomru. Ilpouszsodumenam pexomenodyemcs padom
CO 3HAKOM YMO4YHAMb NPOUEHN «8MOpUMHOCmMU» , Hanpumep «H3eomoene-
Ho Ha 95% u3z nepepabomarH020 KapmoHa».

3HaK «3aMKHYmbll UUKA: CO30aHUEe — NPpUMEHEHUe — YMmuAu3d-
Uua» cmasumcsa HA YRAKOSKY UAU MO8ap U3 HOAUMEPHbIX Mamepuanlos
U uHgopmupyem o mom, ¥mo YnaxKoska Uil moeap npuz2ooHsi 041 6mMo-
PUYHOU nepepadomiu.

3Hak «boxar-euarxa» HaHocumcs HA NAACMUKOEYIO ROCYOY U UH@OpP-
Mupyem o npusooHoCmu NAACMUKO8020 U3deaus 041 KOHmaKkma c nuuje-
@bIMU RPOOYKMAaMU.

Ilpodykuyusa, npu npouzeodcmee, nepepabomie uiu obpabomre KOmo-
POil He NPUMEHANUCH 8 Kadecmeae UCXOOH020 CbiPbs XA0p, XAopcodepiica-
e oKucaIumenu U x10popeanuveckue coeduleHnus 6 npedycmompeHHoOM
nopsadke mapkupyemcs snakom «Ceo0600no om xaopa». 3HaK HAHOCUMCA
e coomeemcmeuiu ¢ F'OCT P 51150—98 «Ilpodykuus, ceobodnas om x10-
POpPeaHUHeCcKUX COeOUHEHULD .

3nax “Codepxcu ceoro cmpany 6 uwucmome!*“ oznavaem, wmo yna-
Ko8Ky ciedyem ablOpocums & ypHy. beieaem ¢ nadnucwro «Cnacubo»

3Snax “He evtopaceieams! Cdamos 6 cneyuaabHbiii RYHKI N0 YIMUAU-
3auuu’” yKasvieaem Ha He0OXo0UMOCHb 0MOeabHo20 cOopa U YmUAUu3auuu
Mo20, YMO MOMCEM COOeprHcamp HEKOMOPbIE ONACHbIE 8eULeCEa: PMymb,
Kaomuli ceurney u m. n. 3mo, Hanpumep, UCNOAb308AHHbIE UCIMOYHUKU NU-
manua (bamapeiKu u AKKYMyAamopsl), pmymHble U 2a102€H08ble 1aMNbl.

Cywecmayrom 3HaKu, npedynpecoarouiue o Hom, 4mo NpooyKuus
MOdHcem HaHnechu eped 300poablo OKpycarouieil cpede (puc. 5.20).

& @

6
Puc. 5.20. Tlpenynpexnarolnine 3HaKi: @ — OTIACHO U OKPYXAalolie cpesl;
6 — 3arpernaeTcs UCMOIB30BAThH B KAYECTBE MUThEBON BOIBL
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Puc. 5.21. 3HaKu COOTBETCTBUSA: @ — IIpH 00s3aTeIbHOM cepTU(UKALIUHA;
6 — TpebOoBaHUAM rocyIapCTBEHHBIX CTAHAAPTOB; € — CUCTEMBI cepTUdUKAITUM
CHUCTEM KA4ecTBa; 2 — Ipu N0OpoBOIbHOM cepTrdUKaLUK

Ilpodykyusn, Ha komopyro evldan cepmuduxkam, MapKupyemcs 3Hda-
KoM coomeemcmeus, npunamsim 6 cucmeme cepmupuxayuu I'OCT Poc-
cuu (puc. 5.21).

— MpakTunueckas pabota N2 21
«YTeHne nHpopmMaLuUUn Ha 3TUKETKe ynakoBaHHOro ToBapa
W U3y4yeHue ero NoANNHHOCTU MO LUTPUXOBOMY KOAy»

Ileaw pabombt: HAYIUTHCS YMTATh UH(OPMALIMIO HA 3TUKETKE MUILIEBOIO
MPOAYKTA U U3BJIEKATh UH(OPMAIIUIO TIO IIITPUXOBOMY KOIY.

Obopydosanue u mamepuansi. TETPAab, yIIAKOBKA MUIIIEBOr0 TIPOAYKTA.

Iopadox evbinoanenus pabomul

1. PaccMoTrpuTe M M3yuuTe JI00VIO YIIAaKOBKY MHUIIEBOro npoaykra. Pac-
CKaXMTe, KAaKME CBEICHMS COAepKaTCs Ha YIIAKOBKE JAaHHOIO TOBapa.

2. Pacckaxure, Kakue CBeIeHHUS MOTYT CO/epKaThcs B 3alllM(ppOBaHHBIX
cumMBoiaax (E) Ha ymakoBKe IMPOAYKTOB.

3. Mcnionb3ys MHTepHET caenaiTe BBIBOA O MUILEBLIX J00aBKax, coaep-
JKAlIMXCcs B JAHHOM MPOAYKTE.

4. Kakue 3Konorvyeckue 3Haku M300pakeHbl Ha YIIAKOBKE M KaKyl MH-
(hbopmManvio OHU HecyT?

5. Ucnonb3ys croco®d BBIMMCIECHUS KOHTPOJIBHOM LIMMPHI, ONpeaeauTe
10 LITPUXOBOMY KOIY IMOJJIMHHOCTh TOBapa U CTPaHy-MU3IOTOBUTEb.

OcHOBHbIE MNOHATUA U TEPMMWHbI:

MUIleBbIe 10OABKU: KPAaCUTETU, KOHCEPBAHTHI, AHTUOKUCIIUTEM, 3aryCTU-
TeIU, CTaOUIM3ATOPbI, IMY/IbIaTOPhl, YCWINTEIHU BKyCa, IEHOraCUTE/IH, [Jla-
3UpPOBATE/IM, MOACTACTUTENN, Pa3PBIXJIMTENN; IITPUXOBOM KO/,
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BOI'IpOCI::I M 3aflaHAN A

1. Kakyio vHdopmaumio Bbl MOXeTe Yy3HaTb O NMLLEeBOM NpoAyKTe No ero yna-
KoBKe? 2. [lng Yero B NULLEBON NPOMbLILUNEHHOCTU UCMONb3YIOTCA KpacuTenu, nu-
weebie gobaskun? ® 3. Yto 03HayalOT B COCTaBe LWOKONAaAHbIX KOHpeT obo3Haue-
Hua E102, E322, E476? Yem oHM onacHbl Ans 3aqopoBba? 4. C kakon Lenbio bbin BBe-
OEH WTPUXOBOW KOA Ha ynakoBke ToBapoB? 5. Kakyio wHpopmauuio Hecért
wTpuxoBor koa? 6. YTo Takoe 3KOMapKUpoOBKa?

Ncnons3ys pecypcsl UHTepHeTa v gpyrue McTo4HnKM MHGopmMaLmm, coctasbre
PEWTUHT cambiX BPeAHbIX NULEeBbiX 400aBOK M NPOAYKTOB, B KOTOPbIX OHUW coaep-
xarcs.

_

MoprotoBbTe coobuieHre o Bpeae dacrhyna Ansa 300poBbA Yenoeeka. CBon
pacckas conpoBoagnTe KOMMNbLIOTEPHOW Npe3eHTaLuen.

Ncnons3aya MHTepHeT 1 apyrve UCTOYHUKU MHGpOPMaL UM, NOAroTOBLTE CO00-
LEHWE O COBPEMEHHbIX TeXHOoNormax obpaboTkm nuuwessbix NpoaykTos (pagypwusa-
umna, YO obpabotka-(ynstpadmonetosasn), MK Harpes-(MHppakpacHbin), AManek-
TPUYECKMIA HarpeB, MHAYKUMOHHbLIN Harpes, Kpuo3zamopo3ka). CBol pacckas Mo-
XeTe CoONnPOoBOANTL KOMMBLIOTE PHOW Npe3eHTaumen.

§ 34. CoBpeMeHHbIE TEXHOJIOTUH B IIPOU3BONCTBE
1 YITAKOBKE MUIIEBLIX TPOIYKTOB

Pacckaxure o TOM, KAK IMPOANMUTEL CPOK r'OOJHOCTH IMHUIIEBLIX [TPOOVK-
TOB. BnusieT 11 VYIIdKOBKd Hd CPOK 'OOIHOCTH ITHITICBbIX l'lpOIlYKTOB?

B HacTosee BpEM:I 6.?'[?11"0,[[211)51 COBpPEMEHHLIM TEXHOJIOIHAM IIPOMU3BOI-
CTBa IMHIIEBAA NMPOMBIINIMTEHHOCTb U PHIHOK BO BCEX CTpaHax MHpa BCE 00JIb-
e mpennaraloT 1 akTHBHO NPOJBHUTaloT BblCOKOKEUIDpHﬁHbIE, JIETKOYCBOA-
EMbLIEC TdK Ha3bIBaAEMbIC pall)l‘ll-l]ipﬂBaHHble NHMIIEeBbIE NMPOAYKTHI C BBICOKHM
ComepXaHHEM KHpa U caxapa M C HU3KHM COIEpXKaHHUEM MHUINIEBBIX BOTOKOH,
BHTaMMHOB H MHHEPAaIbHbBIX BEIIIECTB.

FEHHD-MOI[Hd]H]_[HpDBaHHblﬂ MUIIEBBIE MPOIYKIbBI BOT YK€ HECKOIbKO
JIET ABMAKOTCA NPEOMETOM HEVTHXAIOIITHUX CIIOPOB. CHDPHU_[HB pa3genuinuch
Hd OBd4 JddrcpA. OI[H.H YTBCPKIOAKOT, YTO 3TH INPOOYKThBI HAHOCAT HCIIOIIPpaBH-
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CradaH C

MBI Bpea 300POBLIO, APYTUE Ke TOBOPST, YTO HU OJHUM JOCTOBEPHO MPOBE-
OEHHBLIM MCCIIEAOBAaHUEM Bpel MPUMEHEHUS TNeHHO-MOIUMULIMPOBAHHBIX
MMPOAYKTOB HE MOATBEePXKIEH.

IenHo-MoauUIIMPOBAHHBIMM WUJIM TPAHCTéHHBIMH HA3bIBAIOT TaKue
opraHusmbl (FMQ), B KOTOPBIX MPUCYTCTBYIOT T€HbI, TIEpecakeHHbIe U3 APY-
r'MX BUAOB PACTEHUN MUJIU KUBOTHBIX.

DTO HEOOXOAUMO [J15I TOTO, YTOOBI paACTEHHE CMOIJIO TOJYIUTh KAKHE-TO
Opyrue, JOMOAHUTEIbHbIE CBOMCTBA, HAIIPUMED YCTOMYMBOCTL 1O OTHOILE-
HUIO K KaKUM-TO 3a00/eBaHUsIM, HACEKOMbIM-BpeaUTeasiM U T. 1. MoxHO
YJIYYIIWTh BKYCOBbI€ KauecTBa TAKHUX PACTeHUM, IMPOMJIUTh CPOK MUX XpaHe-
HUS1, YBEJIMYUTh YPOXKAUHOCTD U MP.

[TpousBoauTenb 00si3aH yKa3blBaTh HAa YMAKOBKE MUIIEBBLIX TMTPOAYKTOB
HHbOPMALIUIO O COAEPXKAHUM TEHETUYSCKU MOAUMHUIIMPOBAHHBIX OpraHmM3-
MOB (puc. 5.22).

OaHUM M3 NPUOPUTETHBIX HAITPABICHUMN Pa3BUTUS MMUILEBOI ITPOMBILII-
neHHocTu Poccuiickoit Penepaliiu aBIsieTcs BHEAPEHUE MHHOBALIMOHHBIX
METOJ0B B TEXHOJIOTUH 0OpaGOTKU ChIPbs U MUILLEBBIX MPOAYKTOB.

Panypuszamusa — o0paboTka NpOAYKTOB METOAOM pagualiud, IIHMPOKO
MCIIOIb3YETCs MPU BSUIEHUU U CYILUKE, HAIIPUMEDP CIELUM, I YHUITOXKECHUA
MaTOreHHbIX DAKTEPUI, 3aAePXKKU CO3peBaHM IJIONO0B U 3aMe/IeHUs Ipopac-
TaHWsI HEKOTOpbIX oBouieid. ObiyyeHue okasbiBaeT 2(hdeKT, aHaAJIOrHIHbIN
moboi apyroi TepMHYECKOil 00paboTke, HE U3MEHSsl BHEIIIHErO BMIa U BKY-
COBBIX KAUeCTB ITPOAYKTa U YBEJIMUMBAasi CPOK XpaHEHUS.

Y®-06paboTKa — nuIIeBas TeXHOJOIHWs, KOTOpasi NIMPOKO TIPUMEHSI-
eTcs ans ob6e33apakuBaHUS MOJIOYHBIX U3AETUMN, BOMLI U CHIMyYUX MPOAYK-
TOB. B oT/iMuKe OT BO3NEHCTBUS XUMUUYECKUX peareHToB, YM-usnyueHue He
BbI3bIBaeT 0Opa30BaHUsA TOKCUMHOB U HE U3MEHSET XMMUYECKUU COCTaB Mpo-
IYKTOB.

HMK-HarpeB (HarpeB NpOAYKTOB C MOMOIIbIO
UH(MPaKpaCHOTO U3TYYEHUS) UCTIONB3YETCS B MU-
1LIEBOM MPOM3BOJACTBE I BbIMEYKH, CYIIKHA, 00-
KApKH, KOMYEHHA M CTUMYJIALUMM OMOXUMMMYE-
CKMX MpoieccoB. JaHHbIIl MeTOd MpeaocTaBisieT
BO3MOXHOCTbB BBIMYCKATh MPOAYKThI, HE COAEPXKa-
IIIME KOHCEePBAHTbI U APYrde XMMMUUYECKUE Bellle-
crBa. [lpu mnocneayolleM 3aMauyuMBaHUM BBICY-

HE
COAEPXMWT

rMmo!

Puc. 5.22. 3Hak LIEHHBIE MPOAYKTHEI BOCCTAHABIWBAlOT BCE CBOM
00 OTCYTCTBMM B cocTaBe  HAaTypalbHble OPraHOJIENTHYECKUE, (DU3UUYECKUE
nponykros IMO U XMMHUYECKHE CBOMCTBA.
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JIH3IeKTPUIECKHIi HArpeB — METOJ HarpeBa MepeMeHHBIM 3JIEKTPU-
YEeCKUM I1o/ieM. B MUIieBOM MPOU3BOACTBE UCIIONb3YETCA CBEPXUACTOTHBIN
(CBY) HarpeB, MMEIOILIHI psia IPEUMYILECTB Mepel TpaIullMOHHBIMU METO-
JaMH TepMH4Yeckoi oOpaboTKu: BbICOKAasi CKOPOCTh HarpeBa, COXpaHeHHe
BUTAMMHOB W JAPYrUX MOMAE3HBIX BEIIECTB B IMPOAYKTAX; 3KOHOMHYHOCTb
rpoliecca; BO3MOXHOCTb CO3IaHUs TEMIEPATYPHOI HEPABHOMEPHOCTH.

IMpumenenue CBY-HarpeBa mo3BojisieT HJOOMTHCH MOYTH TMOTHOTO U3-
BJIEUCHHS MACe/l U3 PACTUTEIbHOIO ChIPbS, 4 TAKXKE COXPAaHUTh UX IMUILEBYIO
1 OMOIOrMYECKYI0 LHEHHOCTh. B x/1ebonekapHoi U KOHAUTEPCKOM MPOMBILII-
JeHHoctu CBY-00paborka LIMPOKO HNpUMEHsieTcs Wit o0e33apakuBaHUs
W YIYUIIEHUS MUIIEBOM 1IIEHHOCTU 3e€pHa.

HMNHAYKIMOHHBIH HATPeB UCIOIb3YETCs IJIS1 MIPOAYKTOB C MOBBILIEHHOM
BJIAXXHOCTHI0. PeannsyeTcs ¢ MMOMOILbIO BHELIHErO MepeMeHHONO MAarHUTHO-
ro Mmojsi. DAeKTpOMarHUTHas dHepIrus pacceuBaercs B 00bEMe MPOAYKTa,
BbI3bIBasi HarpeB. MHOYKIIMOHHBIE YCTAHOBKHM MOKA €11¢ HE MOMYYM/IM LI~
POKOro pacripocTpaHeHus] Ha POCCUMCKUX TMpeanpUsTHUsAX, OMHAKO JaHHas
MuileBasi TexHojorusi o6j1amaeT 3HAYUTEIbHBIMM 3KOHOMHUYECKMMM BO3-
MOXHOCTSIMMU /TS YCTELUIHOTO MPUMEHEHUs1 B Oy yIileM.

Kpuo3zamMopo3ka (1I0KOBasi) — OOWH M3 COBPEMEHHBIX CIIOCOOOB cO-
XpaHeHMS MPOAYKTOB MUTaHus. JlaHHbBIN MeTOI 3aMOPO3KH OCYIIECTBISETCS
MOCPEACTBOM MCIIOJIL30BAaH M KPUOTeHHbBIX ra30B B XKUAKOU ha3ze — KUIKO-
ro a3ora Y yrieKMcloThl. biaronaps 1I10KoBoOM 3aMOpO3Ke CPOK XpaHeHHSs
MMPOAYKTOB 3HAYMTENbHO Bo3pacTaet (puc. 5.23).

Bricokue TpeboBaHUS K Ka4eCTBY MPOAYKTOB 3aCTaB/IsiiOT Hojlee aKTHUB-
HO HCMOJB30BaTh HOBEHIIIME HaydHble pa3paboTKU B MUIIEBOI MPOMBILII-
JIEHHOCTH, 0COOEHHOCTU COBPEMEHHOI0 MPOMU3BOACTBA IMUILIEBOM YITAKOBKH,
Beb YHAKOGOYHAA UHOYCMPUs SIBIISIETCS HE3aMEHUMbIM 3JIEMEHTOM IHUIlIe-
BOI'O IIPOM3BOACTBA.

CoBpeMeHHBIE TUIIEBbIE VIIAKOBKHU
MO3BOJISIIOT  CYILECTBEHHO VYBEIWYUBATh
CPOK XpaHeHHUs IMPOAYKTOB, cOeperas MX
BKYCOBbIE KauyecTBa M BHeIIHUW Bua. Ha
CerOOHSIIHUN A¢Hb BBIASISIOT TPU KO-
YeBbLIX METOJAa YIAKOBKM MUIIEBBIX IPO-
IVKTOB.

TexHo/IOTHSI BAKYYMM3AIMHA IIHUPO-
KO HCHOJIB3YETCA B IMUILEBON IMPOMBILII-
JCHHOCTH [/ 3aKaTKH 3aloJHEHHOH  py,. 523 KaMepa U151 HTOKOBOI
MPOAYKTOM Taphl. OT HE€ 3aBUCUT repMe- 3aMOpO3KH

-
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TUYHOCTh DaHKM, a CJIeaoBaTelbHO, CO-
XpaHHOCTh Ka4yeCTBa MMUILEBOTO MPOAYK-
Ta npu XpaHeHUU. Kpome Toro, oHa npu-
MEHSETCH IMPpU CyOIUMALIMOHHOW CYIIKE
MUILEBbIX MPOAYKTOB, KOTOPBIE B PE3Yib-
TaTe BaKyyMU3allMM COXPaHSIOT BKYCO-
Bble KaudecTBa, MNUTaTe/ibHbie CBOMCTBA
U JIOJITO XpaHATCS B OOBIYHBIX YCIOBUSIX.
TexHonoruss acenTHYecKoii yna-
KOBKHM 3aK/TIO4aeTCs B TOM, UYTO MPOAYKT
Puc. 5.24. CoppeMmeHHasi TuHHUsT U YIMAKOBKa CTEPUIM3YIOTCH OTIEJILHO,
110 nepepaboTKe U YITAKOBKE a 3aTeM YMakKOBKa HAMoOJIHIETCS MpPOaAyK-
KUIKUX MUINEBBIX TTPOAYKTOB TOM M 3aKYIOpPUBAeTCs B CTEPUIIBHBIX yC-
noBusx. Takoil mnpouecc obecrneyuBaeT
OOJITYIO COXPAaHHOCTb MpOAYyKTa 6e3 He0oOXOMUMOCTH UCTONb30BAHUS KOH-
CepBaHTOB. AcernTUYecKas YIMaKOBKa UCMOJb3YeTCs AJISi MOJTOYHBIX IMPO-
AYKTOB, HANMMTKOB HAa OCHOBE COU, 0€3aIKOTrOJBHLIX U CIIUPTHBIX HATIUT-
KOB, CYIIOB, COYCOB U JAPYTUX XUIKUX MPOAYKTOB (puc. 5.24).
UcnonbzoBaHue eakyyma u MoouguuyupoeanHoi 2azoeoll cpedvi 1o-
3BOJISIET YBEIUYUTh CPOK XpaHEHUsl MULIEBbIX MPOAYKTOB Oaroaaps CHHU-

Puc. 5.25. Y1akoBOYHBIIL ABTOMAT

Puc. 5.26. Cranuu yrakoBKu
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XeHUI0 pa3sBUTUS MUKpodiopbl. OHAa HUCMONB3yeTCa B MUIIEBOM IIPOU3-
BOACTBE I[JIaBHBIM 0O0pa3oM I TPAHCHOPTUPOBKU U XPaHEHHS CBEXUX
Msica, pbIObI U TITUIIBI, a TaKXKe MoaydadpuKaTOB, KOJIOACHBIX W3ACTUM,
cBexero xiueba, dpykroB u oBouel. C MOMOIIbIO CIICLIMATBLHOM ra30BoM
cpelbl BOKPYT IMPOAYKTa co3gaércs ocobasi atmMocdepa, KoTopasi Mpensr-
CTBYET Pa3sMHOXEHHUIO DaKTepUi ¥ OKHMCIEHUIO XHUPoB (puc. 5.25, 5.26).

OCHOBHbIE MNOHATUA U TEPMMWHDbI:

padHUHHUPOBAHHBIE IMUIIEBBIC MPOAYKThI, FEHHO-MOAU(MUIIMPOBAHHbIE ITH-
LLIeBbIE MPOAYKTHI; panypu3auusi, YD-obpaborka, MK-Harpes, nusnekr-
pUYeCKUIA HArpeB, MHAYKIIMOHHBIM HATpeB, KPUO3aMOPO3Ka; TeXHOIOIHH
BaKyyMH3allUM, acelTHUYeCKOH YIIaKOBKH, MOOUMUIIMPOBAHHOM ra3oBoi
Cpelbl.

BOI'IpOCb! M 3aflaHN A

1. Pacckaxute, 4emM onacHbi Ana 340P0BbA paHUPOBaHHbIE NULLEBbIE MPO-
OykThl. 2. Kakve nuiieBble NpoaykKTbl HasbiBaOT reHHo-MoanduumMpoBaHHbIMW?
3. Kakue MeTobl B TEXHONOrMKU 06 paboTKK Cbipba U NULLEBLIX NPOAYKTOB BHELpe-
Hbl B NMULLEBOW NPOMbIWNEHHOCTU? 4. YTO Bbl 3HaeTe O COBPEMEHHOWN YNakoBOY-
HOW MHAaycTpun? 5. PacckaxuTte 06 acenTM4eckou ynakoBKe MuileBbiX NPoayKTOB.
Kakune nuiiesble NpoayKTbl B HEE MOXHO ynakoBbiBaTk? 6. YTo npeacrasnser co-
bon mogudumumupoBaHHan razosas cpena? Kakve nuuessie NnpoayKThl MOXHO yna-
KOBbIBaTb, UCMOMNb3Y# 3TY TEXHONOrUI0?

w % LT

Mnes 1. HaunuvoHanbHas KyXH.

Hnesa 2. U3yuyeHue ocoOEHHOCTEH MPUIOTOBIEHUA KYJIMHAPHBIX 01101
M3 Msica B HALIMOHAIbHBIX KyXHSX HAPOJAOB MHpa.

Hpesa 3. Opranusalyg Mpa3aHOBAHUS AHS POXICHMS.

Hnesa 4. «<Ectb wu He ecth? Bot B uéM Borpoc...»

Hnea 5. 'eHHo-MonuduLIMpoBaHHbIE rTpoayKThl. ITonb3a wiu Bpen?!

Hnesa 6. Pactdya — 3to aa! Unu Her?

HMpesa 7. CepBUPOBKA TEMATHYECKOTO CTOJIA.
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[NMABA 6

one KTPOTEXHUKA,
NNIeKTpOo3HepreTuka
N 3NEeKTPOHUKa

DIeKTPOTeXHUKA — 00/1aCThb HAayKM U TEeXHUKH, MCIOMb3YIOLIAs 3JIeK-
TPUYECKHME M MAarHWTHbIC SABJICHUS Ui MpakTUYecKuX uesei. Mcrtopusi pas-
BUTHSI 9TOM HAayKHW HACUMTBIBAcT OoJiee ABYX CTONECTUI. 3apoXIeHUEM 3JIeK-
TPOTEXHUKU MOXKHO CUYUTATh U300peTEHHE MEPBOTro JEKTPOXUMHYECKOIO MC-
TOYHHMKA JIEKTPUIeCcKoi sHepruu B 1799 r. ©UmeHHO Tora Ha4ajioch U3y4eHue
CBOMCTB 3JIEKTPUYECKOIro TOKa, ObLIM YCTaHOBIEHBI OCHOBHBIE 3aKOHbI 3J1eK-
TPUYECKUX LIeTei, JeKTPUIYECKUe M MAarHUTHbBIE SIBJICHUSI CTali MCIOJB30-
BaTbCs A5l TIPaKTUYECKUX 1ieneid, Ob11u pa3paboTaHbl MepBble KOHCTPYKIIMU
3MIEKTPUYECKHUX MAIlIMH U MPUOOPOB.

Bcé Bospacraloniasg notpeOHOCTH B MCMOJIb30BAHUM BIEKTPUYECKOM
9HEPruM 3acTaBU/Ia YEIOBEYECTBO pelIaTh NMPobaeMbl €€ LIeHTPaTUu30BaHHO-
ro NMpoM3BOACTBA, TMEpedayud Ha AajlbHUE PACCTOSHUS, pacrnpeneieHus M
HKOHOMUYHOrO UCTIOIb30BAHUS.

B HacTosimge BpeMsi aneKTpUYecKasi SHEPTUsl UCIONb3YETCS B TEXHUKE
CBsI3M, aBTOMATUKE, U3MEPUTEILHOM TeXHUKe, Hapuraimu. OHa MpuUMeHsIeT-
Cs1 1Sl BHITIOJTHEHUSI MEXaHUYeCKO paboThl, HarpeBa, OCBEIIeHUS, UCTTONb-
3yeTCs B TEXHOJIOTMYECKUX Mpolieccax, MeauluHe, 6MOJIOrMu, aCTPOHOMUH,
reoJoruu U ap.

§ 35. IlpousBoacTBoO, nepenayva
1} HOTpe6HeHHe 3neKrpuqec:K0H SHEeprum

| B KEDKILOI-‘I lCBElpTHpB B Kamom II,OMC 06ﬂ3aTeﬂbH0 MMEIOTCS BJICKTpH- |
| yveckue po3eTku. K poserkam no npoBogaM IHEM W HOYLIO nonaeTcsi |
! C-)JIBK'I])H‘-IBCKHH TOK. OTlcyna OH ﬁepeTCH‘? |

Mgl He pa3 roBopHMJIH O TOM, KaKyl HCKITIIOYHUTCIBHO BaXHYIO pPOJIb
B > KM3HH COBPEMCHHOI'O oburecTBa HIrpacT NICKTPHUCCKAaA 3HCPIrii.
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ITorpebuTem 3Heprum

Puc. 6. 1. TexHonorust MIpou3BOACTBA, TIepeIayu, paciipeneieHus
M MCIIO/Ib30BAHMS 3JIEKTPHYECKOI 3HEpPruu

[Iupokoe MpUMEHEHUE DJIEKTPOSHEPIUM OOYCIOBIEHO IPEXIE BCETO
TEM, YTO TMOJyYeHUEe €€ OCYIISCTBISETCS C MOMOIIbIO HECTOXHBIX MO KOH-
CTPYKLIMM YCTPOMCTB, BO3MOXHA ObICTpasi U 9KOHOMUYHAas Iepenava 3jeK-
TPOSHEPIUM Ha OOJbIIWE PACCTOSHMS; OHA JIETKO mpeobpasyeTcs B Apyrue
BUJIbI BHEPTUM (MEXaHMYECKYIO, TETJIOBYIO, CBETOBYIO, XUMUYECKYIO).

PaccMOTpHMM KpaTKO TEXHOJIOTMM IPOU3BOACTBA, Mepeaayu, pacrnpeie-
JIEHWS U UCTIOIb30BAHMS DNIEKTPUUECKOl 3Hepruu (puc. 6.1).

DNeKTPUUYECKYIO IHEPIrUIO MPOU3BOAAT Ha 3NMeKTpocTaHLusaX. OCHOBOM
KAXJI0M 3MEKTPOCTAHIIUMHU SBISETCH 2eHepamop, KOTOPbIU NMPUBOIUT B Jieii-
cTBUE mypbura. B 3aBUCHMOCTHU OT TOro, KaKMM o0pa3soM MPUBOAMUTCS BO

Cradan € materia! 100 tilda.ws
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BpallleHWe TYpOMHA, pa3uyalT TEIUIOBbIE 3JIEKTPOCTAHLIMM, TUAPO3IECK-
TPOCTAHLIMM, AaTOMHBIE, COJIHEYHbIC, BETPOBbLIE, MPUIUBHLIC, reOTEpMailb-
HbIE 3JIEKTPOCTAHILIMHU U T. 1.

Tun 37eKTpOCTAaHLIMKM OMNPENEIsIeTcs BUAOM HCIIONb3YEMbIX HEprope-
CYPCOB. DHEpPropecypchl noapasae/isioT Ha NepBUYHBIE M BTOPUYHBIE, BO3-
OOHOBJIsIEMbIE U HEBO30OHOBJISIEMbIE.

IlepBuyuHbIE 9HEPrOHOCUTEM — 3TO CHIPbE 10 MPOBEACHUA KAKOU-TTU-
00 TeXHOJIOru4YecKom o0paboTKu, HaNnpUMEP KAMEHHBIN Yroiib, He (PTh, IMpU-
pONHBINA ra3 u ypaHoBas pyda. BropuuHbie 3HEeproHOCHMTENH — 3TO Mpo-
OVKTHI epepaboTKu MEPBUYHBIX, HATpUMEP OEH3MH, Ma3yT, SAepPHOE TOII-
JIMBO.

DHepropecypchbl, KOTOpble MOT'YT OTHOCUTEIBLHO OBICTPO BOCCTAHOBUTD-
cs B MPUPOJIe, HA3bIBAIOTCS BO300HOBAsieMbIMH. K HUM OTHOCATCS ApOBa,
KaMblilll, Topd ¥ npoyue BUAbI OMOTOIUIMBA, THAPONOTEeHIIMA peK. Pecypchl,
He oOnajaloniMe TaKUM KavyecTBOM, HA3bIBAIOTCS HEBO30OHOB/ISI€MBIMM.
I1o Gonbireit yacT HeBO30OHOBISIEMbIE PECYPChI SBJISIIOTCS MOJAe3HBIMU UC-
KOIMaeMbIMHU — 3TO Yrojib, Chipasi HedTh, NPUPOAHLIH ra3, He(TeHOCHBIU
claHel, ypaHoBas pyaa. DHeprua CojHIila, BeTpa, MOPCKUX TIPUIMBOB OT-
HOCHTCS K Heuc4epnaembiM 80300H0612eMbiM SHEPTETUIECKUM pecypcaMm.

OCHOBHBIM TUIIOM 3JIEKTPUYECKUX CTaH LM B Poccum sABIAIOTCS TEmno -
Bbie (TOC). Ha Hux BeipabarbiBaeTcss 0K0I0 68% 3/1eKTpHUIECKO 3HEPIHH.

TernoBas a/ieKTpUUYeCKasi CTAHLIMS UMEET TPU OCHOBHBIX 2JICMEHTA: Ma-
POBOM KOTE]I, MApOBYK TYpOHMHY M TIeHEpaTop 3JEKTPUYECKOW JHEpPruu
(puc. 6.2). B Tonky kotmia nonaércst TOIUIMBO (yrojib, MPUPOOHBIA ra3, Ma-
3yT), [[e MNP €ro CropaHuy BoAa HarpeBaeTcs 10 KUIIEHMS U [peBpallaeTcs
B nap. Ilap M3 KoTaa nmoa naBjIeHUEM MOJAETCS Ha JIOMACTH ITapoBOM TypOu-
Hbl M IPUBOIMT BO BpallieHUEe €€ porop. Takum obpa3om, sHeprusi TOILUIMBA
MEePEXOIUT BO BHYTPEHHIOIO 3HEPIUIO Mapa, KoTopas npeodpa3yeTcs B Mexa-

ﬂ Korén Typbuna [I'enepatop
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Puc. 6.2 Ternnosas 31eKTpoOCTaHIIUS
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7 [enepatop TypOuHa

Puc. 6.3. TuaposnekrpocTaHUs

HUYECKYIO SHEPIrui0 BpallleHUs TypOuHbI. MexaHuueckas 3Heprusi poropa
TYpOUHBI TIOCPEACTBOM Baja Mnepenaercs 2JeKTpUYECKOMY IeHepaTtopy, rie
U TIpeBpalllaeTcs B 2JeKTPUYECKYI0 3Hepruio. Bce 31U sHepreTuyeckue npe-
o0Opa3oBaHUs MMPOUCXOAAT CO 3HAUYMTEAbHBIMM MOTEPSAMU, U KO UIIMEeHT
MOJIE3HOTO JEMCTBUS TEIJIOBOM 3MeKTPOCTAHLMU paBeH npumepHo 40%.
B nensax nosbimeHus KIIJ TenaoBBIX 3JEKTPUYECKHX CTAHLIMH OCYIIECT-
BJISIOT MpeABapUTe/IbHbIH OTOOP Mapa B TypOMHAaX sl CHaOXeHUs moTpeOu-
Tejel ropsye Boaou. DTo AAET BO3MOXHOCTH MOBbICUTH o0mui KII/ te-
IUIOBOM 3JIeKTpocTaHUUU 10 66%. Takue cTaHLIMM HA3LIBAIOT TEILIOAJIEK-
TpoueHTpassimu (TDL).

I'mnpoanekTpudeckue ctanmuu (['9C) cTposT Ha pekax (puc. 6.3). g
UX paboThl HEOOXOOAMMA Pa3HOCTh YPOBHEM BOJHOrO ITOTOKA, YTO OOBIYHO
JOCTUTaeTCs CO3JaHMeM IUIOTUHBI M BOMOXpaHUIUIIIA.

[aposnekTpocTaHIIMsS MMeeT TPU OCHOBHBIX 3JIEMEHTA: MJIOTHHY, TH-
OpaBIUYECKYI0 TypOMHY, 3JIEKTpUYECKUI IeHEepaTrop C BEpPTUKA/ILHBIM Ba-
oM. Boaa ¢ BepxHero ypoBHS M0 KaHaJIy MOCTYNaeT Ha JIONaTKu poTopa Typ-
OMHBI U IIPUBOIMUT €ro BO BpalieHue. [Ipu 3ToM KMHeTH4YeCKast DHEPTrUs BOI-
HOIO MOTOKA B TypOMHE mpeobpasyercs B MEXaHMYECKYIO SHEPTUIO poTopa
TYpOUHBI, KOTOpasi ¥ Mepeaagrcs 3EeKTPUUYeCKOMY TeHepaTopy BepTUKAIIb-
HBIM BaJIOM.

AtomHble 3jeKTpocTaHHH (ADC) OTHOCATCS TakKke K TEIUIOBbIM
MCKTPUYECKHUM cTaHUUAM (puc. 6.4), HO y HHX MapoBOM KOTEIT 3aMEHEH
aTOMHBIM peakTopoM. MCTOYHMKOM MEPBUYHOU DHEPTUM B peakTope SIB/IA-
eTCs siiepHas dYHeprusi, ocBoboXKIaeMas IpHu AeJieHUH siaep ypaHa. Tensora,

Cradan € materiz!100.T
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ATOMHBII peakTop

Typouna T'enepatop

Lens

_ — — — - . .
—

Puc. 6.4. AtoMHast 31eKTpoCcTaHIHUs

BhiZe/sieMasi B aKTUBHOM 30HE peakTopa TEIUIOHOCHUTeNIeM (Boja, ra3 WM
KMIKMH MeTal), rno TpydonpoBoay nepenaercs B naporeHeparop. LIupky-
JISI1MSA TEIUIOHOCUTEIA 00ecIieuMBaeTCa HACOCOM. B nmaporeHeparope Teruio-
HOCHTE/Ib OMBIBaeT TpyObl 3MEeBUKA, B KOTOPOM BOAa HarpeBaeTcs M Ipe-
Bpaumiaetcss B map. [lap mo tpybe mocTtymaer B TypOMHY, KOTOpasl BpallaeT
poTOp reHepaTopa.

Bce nmepeuncieHHbIe 371eKTPpUYECKHUE CTAHIIMK B MpOLiecce MPoOM3BOACTBA
3JIEKTPUYECKOM SHEPIrUM OTPHULIATEIbHO BIMSIOT Ha OKPYXKAIOLIYIO Cpely, X0-
TSI M B pasHOU cteneHu. TerioBbie 3/IEKTPHYECKUE CTAHLIMU MPU CKUTaHUU
TOILTHMBA BbIOpachIBalOT B aTMochepy BpeaHbie IMMPOAYKThl CrOpaHUs TOIIKMBA
(okcunpl yriepona, Cephbl, a30Ta), MaryoHoO OeMCTBYIOIIME Ha JXUBOTHBIN
W pacTUTEIbHBIM MUP U SBJSIOLIAECS MPUYMHOM KUCIOTHBIX JOXIei, KOTO-
pble YHUUTOXAIOT ypoxau. Ilonaganue B atMmochepy 0onbLINX OOBEMOB IBY-
OKMCH yIJIepoJa MPpUBOAUT K YCHICHUIO MapHUKOBOTo 3¢ dekTa.

Kpome toro, okono 60% nepBUYHOM 3HEPIMM TOILUIMBA pacCeMBaeTCs
B OKpYXKaloLIeM IMPOCTPaHCTBE.

ATOMHBIE DJIEKTPUYECKME CTAHIIMM HE WMEIOT ra30BBIX BLIOPOCOB, HO
HECYT OMAaCHOCTh BO3MOXHOCTU YTEUKH paJHMOAKTUBHBIX BEILECTB M IMOBBI-
LIEHMSI paJHOaKTUBHOIO (oHa B OKpyxXaroleil cpene. boabliine TpymHOCTH
BO3HMKAIOT C 3aXOpOHEeHHEeM 0TpaboTaHHOro ToriuBa. OcoOeHHO OIAacHBI
aBapMM Ha aTOMHBIX 2JIEKTPUYECKHX CTaHILIUAX. TerioBbie BBIOPOCHl ¥ 3THUX
CTaHIIMM aHANOTUYHbI BEIOpOCAM CTaHLIMIA HA OPraHUYECKOM ropioyeM (yoie,
Topce U T. 1.).

Ha rmuaposnekTpocTaHUMsAX MNpeoOpa3oBaHUE IIEPBUYHOW 3HEPIUM
B 2JIEKTPUYECKYIO HE OKAa3bIBAET BPEAHOr0 BO3ACHCTBUSA HA BO3AYIIIHYIO Cpe-
ay. Ho cosmaHue naoTHH BeOET K OOLIMpHOMY 3aTOIUICHMIO JIYYIIUX ITOM-
MEHHBIX 3eMe/lb, U TeM CaMbIM HAHOCHUTCS OTPOMHBIN Bped CEIbCKOMY XO-
3s1icTBY. CTPOMTENBLCTBO IIOTHH HapyllaeT MPoXo/1 pblObl HAa HEPECT U BEET
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DJeKTpOoCcTaHLLHS [ToncraHums ITorpeburens

Puc. 6.5. Cxema nepegayu 3JIeKTPO3HEPruu

K COKpallleHU10 pelOHBLIX 60rarcTs, a co3gaHue BOAOXPaHUIUIL Tepe IIo-
TUHAMH HapylllaeT MUKPOKJIUMAT B MIpUJICTalOIIeM paiioHe.

DKOJIOrMYECKH YMCTBIMHU MOXHO CUMTATh COJIHEYHbIE Npeobpa3oBaTenu
SHEePIruM, B KOTOPLIX COMHEYHAsl YHEePrusi HeMmocpeacTBEeHHO MpeBpallaeTcs
B 9N EKTPUUYECKYIO.

Emé omna npobiema, KoTopass BOSHUKAET IIpH padoTe 3JeKTPOCTaH-
LM, — HCTOIIeHHE TMPUPOAHBIX pecypcoB. YenoBeuecTBo paboTaeT Han
TeM, YTOOBI OTKAa3aThbCd OT BJIEKTPOCTAHLIMHK, paboTalouiMx Ha HEBO300-
HOBJISIEMBIX pecypcax, TaKUX KakK yrojib, HeTh ¥ Apyrue BUIbLI TOILUIMBA, U
MCMOJIb30BaTh 3JIEKTPOCTAHIIMM HA BO300OHOBISIEMBIX pecypcax. COJIHed-
HOM B3HEPIruH, 3HEPruu BEeTpa, reoTepMaibHbIX UCTOYHUKOB, IMPUJIHBOB
MT I

DNeKTPOIHEPIHIO, BhIPAOOTAHHYIO HAa 3JIEKTPOCTAHLIMH, HEeOoOXOMHMO
rnepenarb MmoTpeduTento. BaM xopolllo U3BECTHO, YTO 3JEKTPUUECKAS IHep-
I'Msi MOCTYMAET K MOTpeOUTeIsIM MO MPOBOAaM JUHUMI 3eKTpoIiepeaauu UiIin
no kabemnw. Ilepenaerca snekTpuyecKkas 3Heprus Ha OOJbLIME PacCTOSHUA
[MPU BLICOKOM HATIPSDKEHU U, B IECITKM THICSY pa3 MpeBLIIIAIOIIEM HalpsKe-
Hue y Bac goma. IIpeobpasyercs HanpsokeHHe 10 HEOOXOMMMBbBIX 3HAYEHUN
Ha TpaHchOpPMaTOPHBIX MOACTAHIIUAX (pHC. 6.5).

HasBath nmoTpedbuTesieil 2IeKTPHUYECKOM SHEPruu I Bac HE COCTABMUT
Tpyda — 3TO TeIUIOBbIE€, OCBETUTE/IbHbIE U JPYrHe OLITOBLIe MPUOOPHI, TIPO-
MBIIUIEHHBIE M TPAHCIIOPTHLIE MPEATIPUSITHS.

OCHOBHbIE NOHATUA U TEPMUWUHDI:

SHEPIrOpecypPChl, MEKTPOIHEPrUsl, UCTOYHUK IJIEKTPOIHEPIrUU, 3JIEKTPO-
CTAHLIMsA, JTUHUS 3JIeKTponepenayu, MpueéMHUK (IOTpeOUTeNlb) 3JEeKTPO-
SHEePIUH.
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BOI'IpOCbI M 3aflaHNA

1. Kakne BUAbl 3NeKTPOCTaHUMIA BaM M3BeCTHbI? 2. Y3HaWTe, Kakasa anekTpo-
CTaHuMA cHabXXaeT 3neKTpo3Heprvew Bawy KBapTupy (gom). OnuwmTe NpuUHUMN
eé paboTbl. ODbACHUTE, NOYEMY 3NEKTPOCTAaHUMA UMEHHO 3TOro TUMNa NocTpoeHa
B Bawem pavoHe. 3. Kakue 3nekTpobuIToBblie Npubopbl MCNONbL3YIOTCA Yy Bac A0OMa,
B wkone? 4. KakMW BUAAMW 3NeKTPOTPAaHCNopPTa Bbl NONb3yeTeck?

Hargute B MIHTepHeTe U ApYrux UCTOYHUKaAX MHPOPMaLMK XapaKTepUCTUKMH
COBpPEMEHHbIX TEMNOBbIX U aTOMHbIX 3MeKTPOCTaHLUA, CONHEYHBLIX U BETPO3Nek-
TpoOCTaHUMK, rMapo3anekTpocTaHumi. CocTaBbTe cpaBHUTENbHYIO Tabnuuy.

Cpoenante ¢otoansbom «lyTb 3neKTpUYECKOro ToKa OT 3NeKTPoCTaHUMK A0
KBapTUpbLI», UCNONb3yA cobcrBeHHble doTorpadmm 1 nnnCcTpaLmmn, HanaeHHble
B MHTepHeTe. ®oToansbom mMoxeT ObiTh B 3N1€eKTPOHHOM BUAE.

§ 36. IlepeMeHHBIN U TTOCTOSTHHBIN TOK

— e e e s g e e g e — e — — = —

| DNeKTPUYECKU TOK B Mpoliecce TNepegayd MOTpeOUTeNo HEOOHO- |
| KpaTHO MpeobpasyeTcd U, KaK OKa3bIBaeTCHd, HE TONMBKO M0 BETUYUHE. |
| DIEKTPUUYECKUH TOK MOXET ObITh ITOCTOSHHBIM WM NMEpeMEHHBIM. |
| B uém mexay Humu pasHuua? Ine kakoi u3 Hux nnpumenserca? U za- |
' yeM npeobpazoBbIBATH OUH TOK B ApYyroi? [

DIIeKTpOCTaHLIMM, KaK MPaBUJIo, BEIpabaThIBAIOT NepeMeHHBIN TOK.
3aBMCHMMOCTL IEPEMEHHOIO TOKa OT BpPEMEHM MpHMBeIeHA Ha pPHCYH-
ke 6.6. [Ipoananusupyem rpaduk. B HauaibHbI MOMEHT BpeMEHHM CHIa ToKa
paBHa Hymo. C TeyeHHeM BpeMEHU OHA IUIABHO YBETUYUBAETCH J0 MaKCHU-
MAaJIbHOIO 3HAYeHUs, 3aTeM YMEHBIIASTCS 40 HYJI. A 9TO MPOMUCXOAUT MOTOM?
[padmk nmomen BHU3, B 00JacTh OTpUlIA-

i Te/IbHbIX 3HaYeHU. YTO 3TO 3HAYMUT?
V- M3 kypca (pU3MKH BaM U3BECTHO, YTO
_ TOKOM Ha3blBalOT HAaMpaBIeHHOE [BH-
0 U \/ ! KeHUe 3apsDKeHHbIX yacTul. O61acThb oT-
i i - I pullaTe/bHbIX 3HAYEHWM CHUJIBI TOKa CO-
- -

|
= OTBETCTBYET MH3MCHCHMIO HallpaBICHUA

Puc. 6.6. Tpabuk 3aBUCUMOCTA JBWXKEHHS YacTHIL B CpaBHEHHH C TIEPBO-
CHIIBI TOKA OT BpEMCHH HavYalbHbIM.
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Ilepemenrnbim HaA3LIBAIOT TOK, KOTO- ik 2 ;
PBI U3MEHAETCA 10 BEJIMYMHE U HampaB- |

JIEHUIO. = ﬂ

Bepuémcss kK  aHaiau3y rpaduka 0 /"]‘;r
(puc. 6.6). MrHoBeHHOEe 3HaYeHHE CHJIbI \_/ \‘/’//
TOKAa i (3HAYEHME CHJIbl TOKA B JAHHBIW
MOMEHT BPEMEHM) C T€YECHHUEM BPEMEHH
H3MEHAETCH 10 MAKCHUMAlIbHOIO Imax, 3a- Bl W I'pacbuxuﬂ HepEMEHHOro

TOKA Pa3HOU YaCTOTEI
TEM YMEHBIIAETCS A0 HYIS, MEHSET 3HAK,
yBEIU4YMBaeTca 10 3HayeHud [, B obla-
CTH OTpULIATEIbHBLIX 3HAYEHHUI U CHOBA YMEHbIaeTcs o Hynad. lanee mpo-
LIeCC TIOBTOPSIETCS.

[lepeMeHHBII TOK XapaKTEpU3YIOT C MOMOIIbIO BEJIMYHMH, HA3biBaEMBbIX
napaMetpamu. [lapaMeTpaMu 371eKTPUYECKOro IMEPEMEHHOIO TOKA SBISIOTCSA
aMILUTATYAa CUJIbl TOKA, IEPUOO U 4aCTOTA.

MaxkcumanbHOe 3HaYeHHE CUJIbI TOKA [, . Ha3bIBAIOT aMILIMTYIHBIM UK
ammummTyaoi. Bpemsi 7, yepe3 KOTOpoe IpOLIECC MOBTOPSAETCS, Ha3bIBAKOT
nepuonom. IlocMoTpuTe Ha pucyHok 6.7: culla TOKa, COOTBETCTBYIOLIASA
rpaduky /, 3a 1 ¢ npyHUMAaET aMILIMTYIHOE 3HaYeHMe Yyalle, YeM CHUjIa TOKa,
coorBeTcTByIONIasA rpacuky 2. [oBopdT, 4TO WacToTa VvV IEpeMEHHOIo TO-
kKa / Gonble, yeM yacToTra repeMeHHoro Toka 2. U3MepsioT 4acToTy B rep-
uax (I'). Yacrora cBg3aHa ¢ mepuoaoOM COOTHOLIIEHUEM

vV=r

Yactora 1 I'u coorBercTByeT nepuony 1 c. B EBpone u B Poccuu yacrora
repeMeHHOro ToKa B 3jeKTpudeckoii cetu paBHa 50 ', B CILHA — 60 I.

B Hauane maparpada Mbl cKasajiM, YTO 3JEeKTPOCTaHIIMK, KaK IMpaBUiIo,
BbIPa0ATHIBAIOT MEPEMEHHBII TOK. 3HAYUT, CYLIECTBYIOT 3M1eKTPOCTAHIIMHU,
KOTOPBIE BhIPAOATHIBAIOT 3EKTPUYECKHIA TOK JPYTOro TUIMA — MOCTOSHHBIIH,
JleficTBUTENBHO, COMHEYHBIE 3/IEKTPOCTAHIIMU MO3BOISIOT MOMYYUTh MOCTO-
SIHHBIH 2ME€KTPUYECKHUM TOK.

IlocTOAHHBIM HA3bIBAKOT 3JEKTPUUCCKUNA
TOK, 3Ha4YEHKE U HalpaBJIEHUE KOTOPOIO C Te-
yeHUEM BpeMeHU He U3MeHs10TcA (puc. 6.8).

M3 Kypca dHU3MKH BaM U3BECTHO, YTO CUILY
TOKa U3MEPSIOT C MOMOIIIBIO aMIlepMeTpa. AM-
MepMeTp B LieNM IOCTOSIHHOIO TOKa mokaxer U
CHUJIy TOKA, 3HAaYEHHE KOTOPOM HE MEHSIETCS CO Puc. 6.8. Tpaduk
BpemeHeM. [lepeMeHHBII Xe TOK B Te4YeHME MOCTOSHHOIO TOKa

~
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CradaH C

Mepuoaa UMeEET pas3Hbie 3HaueHUsi. Eciu B 1ienb MepeMeHHOTO TOKAa MOAKITIO-
YUTb AMIIEPMETP, KAKOE 3HAYEHHE OH MOKaXeT?

[Tpu pacuéte ueneit nepeMeHHOTNO TOKa HEYAOOHO MOJIb30BaThCsl MTHO-
BEHHOM WJIM aMILUTMTYIHOU CUJION TOKa, CpelHee XKe 3HaYeHUE CHUJIbI TOKA 3a
nepuon (puc. 6.6) paBHo Hymo. Hy>XXHO BBeCTH €lIE KaKyI-TO XapaKTepH-
CTUKY MMepeMEHHOro 3JIEKTPUUECKOIo TOKa. Takoi BEIUYMHON SIBIISIETCS
JeMCTBYIOIIEEe 3HAYEHHEe CHJIbI TOKA.

DNeKTpUYECKUI TOK MOXET OKA3bIBaTh XUMHYECKOE, MArHUTHOE U Te-
rioBoe nelictBue. CpaBHMBATL MEPEMEHHBIN U MOCTOSIHHBIN TOK 0Ka3aJIoCh
ynoOHO MO TETIOBOMY AeMCTBUIO, TIOCKOIBKY OHO He 3aBUCUT OT HaIlpaBlie-
Hus ToKa. Jeiicmeyroujee 3Ha1eHue cuabl NePeMeHH020 MOKA paeHo 3Ha4e-
HUIO CUAbI NOCMOAHHO20 MOKA, RPU KOMOPOM 3a 8peMs, pagHoe nepuody
nepeMeHH020 MoKd, 8 NPOBOOHUKE 8bldeasemcs MaKoe Hce KOAUHecmeaeo
men.10msi, KAk u RPU nepemMeHHoOM mokKe.

KonuuyecTtBo TeIwioThl, KOTOPOE BBLIEISAETCS B 3JICKTPUYECKOH LIeru,
M0 3aKOHY COXpaHEeHHUS SHEepruM paBHO paboTe, COBEPILIEHHON 3JIeKTpUYe-
ckuM TokoM. PabGota ke cBsi3aHa ¢ BEIMYMHOMH, KOTOPOM YaCcTO XapaKTepu3y-
10T 2JIEKTPUYECKKME YCTPOMCTBA, B TOM YHMcCiIe ObITOBbIE MTPUOOPBI, — MOIIL-
HOCTBIO.

MolIHOCTb B LIEMH MOCTOSIHHOIO TOKa pacCUUThIBaeTCs1 o opmyiie

P=UI,

rne U — HanpsbkeHUe B 37eKTpu4decKow 1enu, / — cuia toka. MoiHocTh
u3Mepsiercs B BaTtax (B1).

CpenHsis MOIIHOCTh B LIeNM MepeMEHHOr0 TOKA OMUCBLIBAETCS APYrou
b opmyiou:
U max 1 max

2 2
rne U, ¥ I, —COOTBETCTBEHHO aAMIUIMTYIHbIE 3HAYCHUs HaIpPsDKEHUs
M CHJIbI TOKA. ECiiy MOIITHOCTH MOCTOSSIHHOTO U MEpeMEeHHOI0 TOKA paBHbI, TO

P:

2 2
OTKYO4a IMoJIiydacM I[BflCTBYlOlJ_[HB 3HAYEHUWHA CHIIbI TOKA W HANPAKEHWUA!

— :Imax = :U[ﬂﬂ}(
L=1="p U=U="p>.

JleficTBylO11Ie€ 3HAYEHHUE IEKTPUIECKOTO HAMPSKEHUS B OBITOBOI CEeTH
paBHo 220 B. MakcuManbHOe 3Ha4ueHUe HamnpsiKeHUs ObITOBOM LieNM eLé
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bonbiie — 311 B. DTo HanpsXXeHUe CMePTEIHLHO OMACHO J/1d YyenoBeka. OT-
HOCHUTEJIbHO 0€30IacHbIM ABIAETCA HanpsokeHue 36—42 B.

[lepemMeHHBIId TOK Bbipa0aTbIBA€TCA Ha 3JIEKTPOCTAHLIMSX FreHepaTopaMu
[IEPEMEHHOIO TOKA M [0 MPOBOAAM JIMHMK 3JIEKTponepenadyu rnepenacrcs no-
tpedbutensm. [locmorpute Ha dopMyny MOLITHOCTH: OTHO M TO XK€ 3HAaYeHUE
MOXHO TOJYYUTh MPHU BBICOKOM HAMNPSDKEHUM U MATOM CUJIe TOKA UMW TIPU
MAaa0OM HarpsKeHUU U 60b10Mi cuie Toka. [1pu 60abliIoi cuie Toka nmpoBoaa
HArpeBarTCs, 4YTO BEAET K TEIUIOBBIM IOTEpsSM IE€pefaBacMOl MOILHOCTH.
Y1006bl YMEHBIIWTh MOTEPU B MIPOBOAAX, CTAPAIOTCS YBEIMYMTh HANIPSKEHUE
B JIMHMSIX 2JIEKTpPONepeaaydu.

OcobeHHOCTHIO MPOMBIIIJIEHHOTO ITPOU3BOACTBA 3IEKTPUUECKOMH YHEP-
MU SIBISIETCS HEBO3MOXHOCTh HAKOILIEHUS €€ B DOJIbIIMX KomudyecTBax. To,
YTO NPOU3BEACHO, JOJDKHO ObITh JOCTABICHO MMOTPEOUTENIO.

A Kak Xe Mbl MCIIOJb3YeM MOOWIIbHBIE 2JIEKTPOHHBIE YCTPOMCTBA: ILIE-
epsbl, TenedoHbl U T. 4.7 OTKyna O6epeTcs 3Heprus B 3THX YCTPOMCTBax, Koraa
OHM OTKJIKOYEHBI OT ceTu? Bam, KOHEYHO, XOPOIIO U3BECTHO, YTO OTKIKYEH-
HbIE OT CETH YCTPOMCTBA pabOTAIOT OT AKKYMYASAMOPOE.

[1o cBOEMY YCTPOMCTBY aKKYMYISATOP IMOXOXK HA ralbBaHUYECKHHA 3J1e-
MeHT. OH TakKe UMEeT IBa JIEKTPoaa, MOMENIEHHBIe B 2JIEKTPOJIUT — pac-
TBOP CEPHOM KUCIOThI. B KauecTBe 2JIeKTPOAOB OEpyT ABE CBUHIIOBBIC IJ1a-
CTHUHBI, B OOBIYHBIX YCIIOBUSX MOKPLIThIE IUIEHKOM OKCUIAa CBUHILIA.

[Ipu nponycKaHWU TOKA Yepe3 JIEKTPOIUT M3 CEPHOU KUCJIOThI HA CBUH-
LIOBOM MJIACTMHE, COEAMHEHHOW C OTPUILIATEIbHBIM TOJII0OCOM MCTOYHMKA TO-
Ka — KaToaoM, BBIIENSeTCS BOAOPO/, KOTOPLIM BOCCTAHABIMBAET OKCH/I CBUH-
11a 10 YKMcToro cBuHiia. Ha anekrtpone, cCoeMMHEHHOM C MOMOXUTENBHBIM T10-
JIIOCOM — aHOIOM, BBLIEISAETCS KUCIOPOO, KOTOPbI OKHUC/ISET OKCH CBUHILIA
10 TUOKCHAA. AKKYMY/ISATOP 3apsAUTCS, KOIa KaTo LI TMKOM CTaHET YMCThIM
CBUHILIOM, 4 aHOO — AMOKCHIOM CBHHILIA. Torna Mexny 3/1eKTpoJdaMU OKaXKeT-
cs1 HAauOobllIee HATIPSDKEHME.

Korna nmiaacTUHBI-2/IEKTPOALI COEAUHEHBI MPOBOAJHUKOM C MOTpeOUTE-
JieM, aKKyMYJISITOp pa3psixXaeTcs, pacxoayd sHeprui. HamnpasieHue Toka
IIpU paspsake NPOTUBOIOIOXKHO TOMY, YTO ObLIO mpu 3apsiake. [lomoxwu-
TEJbHO 3apsDKEHHAas IUIacTUHA OyIeT BOCCTAHABIMBATbCSA BONOPOIOM, a OT-
puliaTelbHasd OKUCIATbCS KucaopoaoM. Kak TONbKO IUIACTUHBI CTAHYT
ONMHAKOBBIMH, aKKyMVJISTOpP MpeKpaTuT aaBaTh TOK. Hamo moBTOpUTH 3a-
PAIKY.

CBHHILIOBO-KHCIOTHBIE aKKYMY/ISTOPBI MCIIOIbL3YIOTCS, KAaK IMPaBUiIo, IMpU
HEOOXONUMOCTH 3allacaTb JOCTATOYHO OOJIBIIYIO 3HEPIUI0 (IIpUMEP — aBTO-
MoOwiIb). OHM UMEIOT HeMaJsible rabapuThl U, IaBHOe, DoJblIyIo Maccy. Eciu
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Xe HeoOXonuM HAKOIMUTENb 3HEPrud Majioit Macchl U HeDONbIIUMX pa3MEpoOB
OJ1s1 MOOMIIBHOTO YCTPOMCTBA, TO MCIIONBL3YIOTCS 00/ee COBpEMEHHBIE THUIIHI
AKKYMVJISITOPOB — HMKeIb-KaJMUEBbIE, META/UI-TUAPUAHBIE, TUTUI-UOHHBIE,
MoJIMMepP-HOHHBIE U Ip. OHU CITOCOOHBI HAKOMUTH 0OJIbIlIE YHEPrUM, OJIHAKO
JOPOTr¥ B MCIIOJHEHUM, MOITOMY UX NMPUMeHeHHe OOBbIMHO OrpaHUYUBACTCS
OTHOCHUTEIbHO HEOOIBIIMMHU U SKOHOMWUYHBIMM YCTPOMCTBAMM, TAKUMM KAk
MOOMJIBHBIE TeaedhoHbl, HOTO- U BUIEOKAMEPLI, HOYTOYKH M T. I1.

bonbiine BO3MOXHOCTH OTKPBIBAIOTCS B 3JIEKTPOHUKE IIPH MCITOIb30-
BaHUM HAHOTEXHOJIOTWW, HAllpUMEp IS CO3NaHUA HaHOMNPOBOIHUKOBBIX
AKKYMYJIATOPOB ITOBBIILIEHHOW €MKOCTH, MaJIOM MacChl U rabapuToB. AHOA
TAKOTO aKKyMYJISSTOpa U3 HepxKaBellllel CTalu IMOKPLIT KpeMHUEBBIM HAHO-
MPOBOOAHUKOM, uTO B 10 pa3 yBenuuuBaeT IUIOTHOCTh BHEPTMM HA aHOME.
(U3obperenue Crandopackoro yausepcutera, 2007 r.) PaspabarbiBaloTcs
aKKyMYJISITOpbl Ha OCHOBe rpadeHa — ciaos yrnepoja TOMIIMHOM B OOUH
aToOM.

Xopollio BaM U3BECTHBIE 6aTapeiKy U aKKyMY/ISITOPEI, TaK XK€ KaK r'eHe-
paTopbl MOCTOSTHHOI'O TOKA, SIB/ISIIOTCS UCTOYHUMKOM MOCTOSHHOTO TOKA.

JNCamar

B anexkmpomexnuueckux ycmpou- |
CMeax WUpPoKo UCROAL3YEMCa mpex- I I3

gaznas cucmema nepemeHHbIX NMOKOE, :m
gblpabambléaembix HA INEKMPOCMAan- m -
|

uusax. Tlax Ha3viearomcs mpu nepe- 0 | | 4
MEHHBIX MOKd, MAKCUMYMbl KOMOPbIX | 7 ! T |
cO8UHYMbL OpYe OMHOCUMENbHO Opyed e IB

Ha mpems nepuoda (puc. 6.9). Puc. 6.9. 3aBUCUMOCTD CUITBL
C nomouwbto maKkou cucmembl MOKO8 TOKa OT BpEMEHH U1

A€2K0 peanuzyemcs epawjarouieecs TPEXPasHOK CUCTEMbI TOKOB

MazsHummnoe noae, Heobxodumoe dis

pabomsl WUPOKO PpACHPOCMPAHEHHBIX ACUHXPOHHbIX O08uzamenel.
Tpéxghazmyro cucmemy mokoe pazpaboman pycckuii yuénwiii M. O. o~
aueo-obposoavckuii 6 1891 2. Tpéxghaznvie AuHUU 3aeKMPponepedayu
nO3804310M NPU MOM dce pacxode npoeodoe nepedams boabuie IHep-
euu, yem ooHoghasHble.

OcCHOBHbIE MNOHATUA U TEPMMWHDbI:
MOCTOSIHHBIN TOK, MepeMeHHbIH TOK, aMILUIMTy/Ia, YacToTa, Mepuo, Aei-
CTBYIOlLIIEe 3HAYEHHE CUJIbI MePEeMEHHOTO TOKA, MOIITHOCTh TOKA.
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BOI'IpOCI::I M 3aflaHAN A

1. YeM nepemeHHbIN TOK OTNIUYAETCA OT NOCTOAHHOIO Toka? 2. YTo Ha3biBalOT
nepyoaom nepeMeHHoro Toka; 4acrtoron? 3. KakoBa Yyacrota nepemMeHHOro Toka
B Poccuun v B EBpone? 4. Yto Takoe AencTBylOLLEe 3HAYEeHWE CUNbl NEPEMEHHOI0
Toka? 5. ChopmynupynTe onpegeneHne A4enCTBYIOWEro 3Ha4eHUs NepemMeHHOoro
Hanps>xeHusa. 6. CKonbKo pa3 3a nepuop cMna TOKa B po3eTKe Baller KBapTUPHI
NPMHUMaeT MakcumanbHoe 3HavyeHue? 7. NpuBeguTe NnpyMepbl UCTOYHUKOB MO-
CTOSIHHOIO M NepeMeHHOro ToKa, KOTOpble UCNONbL3YIOTCA Yy Bac AoMa.

PaccumTtanTe cuny Toka, NPOTEKaKLWEro B 31eKTPUYeckon NamMne MOLLHOCTbIO
60 BT, B ObITOBOM 3neKTPUYECKON ceTu.

._

N3yuute akkymynsatTop mobunsHoro TenegoHa. Kakyto MHMOoOpMaLmio MOXHO
HanTK Ha kopnyce akkymynatopa? C nomoupio VIHTepHeTa unu Apyrux UCTOYHU-
KOB MHOPMaLMKM ONULLMTE XapaKTepUCTUKK aKKyMynaTopa.

3apaHue 3

CocTaBbTe CpaBHUTENbHYK Tabnuuy XapakTepucTUK akKyMynaTOpOB YCT-
POWCTB, UMelLWKnxXca y Bac goma (MobunbHbIX TenedoHOB, WYpPYNnoBEpTa, HOYT-
byka, nnaHweTauT. 4.).

§ 37. DnekTpuuecKue JBUTaTeIu

| Ucnmonb3oBaHUE 3IEKTPUYECKUX TIPUOOPOB: 3JIEKTPOAPEIH, IIypymo- |
| BEpTa, pybaHKa, IMuibl, OJeHIepa, MICOPYOKM — MO3BOAsET ober- |
| YUTh PYYHOM TPYA U clenaTh ero 0ojiee MPOU3BOAUTEIBHBIM. OIHUM |
| U3 OCHOBHBIX 3JIEMEHTOB 3THX MPUOOPOB SBISIETCH IJIEKTPUYECKUM |
| IBUraTeib. |

B ripoMbINUIEHHOCTH, HAa TPAHCIIOPTE U B OBITY LIIMPOKO MCIIONb3YIOTCS
CHeLMalbHbIE AIEKTPUUECKHUE MALUMHBI — 2/1CKTPOABUIATE/M, IIPe0odpa3yio-
LIME JIEKTPUUYECKYIO 3HEPIUI0 B MEXaHUYECKYIO. DIeKTPOABUIATEIH MOTYT
paboTarh OT MOCTOSIHHOIO U MEPEMEHHOI0 TOKA.

DNeKTpOABUraTe i MPUBOIAT B IBMXKEHHME U paboTy CTaHKM (31eKTpo-
MMPUBOMA), IMEKTPUMUIIMPOBAHHBIA TPAHCIOPT (3AEKTPOTIAra), BEHTUISATO-
pbl, bapadaH cTUpalbHBIX MAllIMH, IJIeepbl, MATHUTOMOHBI U APYTHe YCTPOi-
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CTBA. DJIEKTPUYECKUE IBUTATETA OBIBAIOT
MaJIeHbKMMU U OTPOMHBIMM, B 3aBUCUMO-
CTH OT Ha3HA4YeHUs U MollHocTH. [ei-
CTBME MPOCTEHIIIEro 3JIeKTPOABUIATES
(koanexmopnozo deuzamens) NOCTOSH-
HOTO TOKA OCHOBAHO Ha cleayioleM Gu-
3UYECKOM SIBIEHUM: MIPU MPOTEKAHUM TO-
~ IIETKH Ka uepes MPOBOAHUK, KOTOPLIH pacroio-

EH B MarHUTHOM IIOJI€, HAa IIPOBOOHUK
™ KoHTakTsI- i
P NEMCTBYET MeXaHMUYecKas CWIa, CTpeMsi-
WU 7 TIOYKOIbIIA
Hiasicss CABUHYTh 3TOT MPOBOAHUK B CTO-
Pyc. 6.10. TIpuHuMn NeACTBUS pony. [Ipu U3MEeHEeHUU HaMpaBIeHUs TO-

KOJLIEKTOPHOTIO SNCKTPONBUIATENA g yanpaB/ieHUE AEHCTBUS MEXaHUYECKOM
CWJIBI MEHSIETCS, U OHA CTPEMMUTCS CABU-

HYTb IIPOBOIHHUK B MPOTUBOIMOIO0XHYIO CTOpOHY. ECIM MpOBOAHUK 3aMEHUTD
BUTKOM, TO OH OyJeT MoBOpayMBaThCs B MarHUTHOM 1ojie (puc. 6.10). dnsa
YBEJIMYEeHHS] BPalllalollero MOMeHTa BUTOK 3aMEHSIIOT KaTYLIKOI.

Kaxnpiii 31ekTponBurate/ib UMEET CTATOP — HENOABUXHYIO 4YacTh
1 pOTOP — Bpallalollyiocs YyacThb (puc. 6.11).

MarsuTHoe noJjie co3AaéTcs B CTAaTOPE C MTOMOILBIO MOCTOSHHBIX MATHH -
TOB MJIM JIEKTpOMArHUTOB. Yepes Bpalalolyiocs oOMOTKY poTopa I0/DKeH
MPOTEKATh TOK. DTOT TOK IOABOAUTCI K POTOPY Yepe3 IIETKU W IJIACTUHBI
KOJUIEKTOpa — CIIeLMaIbHOTO y3a snekTpoasurarens. LIETKu pacnonoxe-
HbI Ha CTATOPE, a KOJIEKTOP — Ha POTOpE.

4

Puc. 6.11. CxeMa KOLTEKTOPHOTO ABUTaTens1: / — poTtop; 2 — cepaeyHUK TOI0Cca;
3 — obmoTKa nojtoca; 4 — cTaTop; 5 — BEHTHUIATOD; 6 — IETKH, 7 — KOJUIEKTOP
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U3MeHUB HampaBleHHE TOKa poTopa, J_
MOXHO M3MEHMTh HAIlpaBJieHHE ero Bpallle- GB~
HUSI, T. €. OCYILIeCTBUTb pesepcuposanue @]
JIBUTATEJIs. FU R
KonekropHble OBUraTelid LIMPOKO HC- %

MOJIL3YIOTCS. HAa TpaHCIopTe (3JeKTPOIoe3-
oax, roesnax MeTpo, TpaMBasix, TpoJIendy-
cax), Tak Kak MO3BOJISIOT B LIMPOKUX Mpejie-

Puc. 6. 12. TlpuHuunuanbHas
MEKTPUYECKAs: cxema

MOIKITIOYEHHS
Jax M3MEHSATh CKOPOCTb BpalleHMs POTOpA, SMeKTPONBUTATEST
CIeO0BaTEbHO, CKOPOCTh ABVXKEHUS DIIeK-

TPOTPAHCIIOPTA.

[IpyHUIMIIKAIbHAS 2JIEKTPUYECKasad CXeMa LIENU, colepXKalleid MCTOYHUK
MUTAHUS, IEPEMEHHOE CONPOTUBICHUE — PEOCTAT, MPEeaAoXpaHUTEIb U IBU-
raTenb MOCTOAHHOTO TOKa, IpUBeaeHA Ha pucyHke 6.12. U3MmeHss conpoTUs-
JIeHHWe peocTara, MOXHO MEHsTh CKOPOCTb BpallieHHs potopa. [IpumepHo
9TO Y JenaeT BOJAUTE b TPoJUIeilyca, U3MeHsIs CKOPOCTb €ro JBUXKEHUsI.

OO6paTtuTe BHUMaHKEe, YTO Ha 3JIEKTPOTEXHUYECKHUX CXeMaX, B OT/IMYME
OT CXeM, C KOTOpPbIMHM Bbl paboTaeTe Ha ypoKax (pU3UKH, PSIOM C YCIOBHBIM
obo3HauYeHUEM IEeMEHTa LIEMU UMEETCsl JOMOMHUTeNbHOe OyKkBeHHOe 000-
3HaueHue. HekoTtopele 0603HaueHUs IpUBeaeHbI B Tabnuue 6.1.

KpoMe snekTpoaBurare/ieid MOCTOSHHOIO TOKA, B MPOMBIIIJIEHHOCTH
LIMPOKO MCIIOIb3YIOTCS 3JEKTPOABUIaTe /I MepeMeHHoro Toka. K HuM ot-
HOCSITCSI KOMJIEKTOPHBIE ABUTraTeId MEepPeMEeHHOro TOKa € BJIEKTPOMArHuT-
HbIM BO30yKIeHueM. B momoOHBIX ABMraTe/JsiX MarHUTHOE IIOJIE cTaTropa
co31a€TCs TOKOM, MPOTEKAIONIMM Yepe3 ero 0OMOTKY, OT 2JIEKTPUYECKOM ce-
ti. Korna HanpaBiaeHue nepeMeHHOIo TOKa MeHsIeTCs, M3MEHSIeTCs Harpas-
JIeHWe MarHuTHoro nonsd craropa. OJHOBpeMEHHO HM3MEHSETCS Harpas-
JeHWe ToKa poTopa, MOCKOMbKY OOMOTKAa poTopa TakXke IMOIKIIoYeHa K
3JIEKTPUYECKOI ceT. B pesyabraTe cuia, Bpallaloliasi poTop, HE MEHSIeT Ha-
MpaBjieHKsI, 1 pOTOP BpalllaeTcs.

Llupokoe rnmpuMeHeHUEe MOJIYIUIN aCHUH -
XpOHHBIE [BMUTATEeIM MEepPEeMEeHHOIro TOKa.
B »TuX nBuraTeisx cTaTtop Co3aaéT Bpallaio-
1ieecss MarHMTHoe roje. Eciu moMecTuTh B
3TO MOJie MATHUTHVYIO CTPENKY, OHa HAYHET
Bpamiarbesa. OOHAKO BHYTIPb CTaTOpa no: Puc. 6. 13. KOpOTKO3aMKHYTas
MELIAIT He CTPeiKy, a KOPOTKO3aMKHYThIH 06MOTKa poTopa
porop (puc. 6.13). B HEM BO3HHMKAIT TOKH, ACMHXPOHHOTO JIBUrATENIs

Cxadal € materig! 100 tlda.w
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CradaH C

Tabnuuya 6.1. O6o3Ha4YeHUN 3NeMeHTOB uenu

ByKBeHHbIA Ko AnemeHT O6Go3HaYeHUe 31eMeHTa
GB Barapes o |+_
FU MpepoxpaHuTens ———
M Oesuratens @]

HL Jlamna HakanveaHus

P(A, VuT.n) Mpubop (amnepmeTp,
BONLTMETP U T. A.)

R Peaucrop —{
_./’/_

SA Bbiknwo4artens

B3aUMOJEHCTBYIOLIUE C BpallalOMIMMCS MAaTHUTHBIM MOJIEM CTaTOpa U CO3-
nalpouiMe Bpauanouuiia MoMeHT. Potop BpaliaeTcs. DTU ABUraTe/Id HIMPOKO
HMCIMOJb3YIOTCS ISl IPUBEACHUS B IBHXEHUE CTAHKOB — TOKAapHBIX, (hpesep-
HBIX, CBEPIMIbHBIX U APYTUX (37eKTPOIPHUBOI CTAHKOB), a TAKXKE B 3JIEKTPO-
OBITOBLIX ITPpUOOpaXx.

B anekTpoaBuraTeisix MPOMCXOOAMT Mpeobpa3oBaHUE 3SIEKTPUYECKOU
9HEPruM B MEXaHUYECKYIO pabory.

DrexTpoaBUraTeIm oo61aaaoT OUeHb UHTEPECHOM 0COOEHHOCThRIO — 00-
patuMocThio. Eciiu Bpalath paMKy (poTop), TO B HEH BO3ZHHUKHET 2JIEKTPU-
yecKMU ToK. TakuM obpa3oM, 21eKTPOABUTaTENb MOXET paboTaTh B pexXuMe
reHepaTopa 3/J1eKTpUieCKOro TokKa.

Tlepsuiit 210exmpodsuzamens NOCMOAHHO20 MOKA HOCMPOUA PYCCKUU
axademurx b. C. dxobu 6 1834 . Dmom dseuzamenv paboman om ba-
mapeu 2a1b8aAHUYECKUX 31eMEHMOoE8 U NOoOHUMAaa 2py3 eecom 5 Ke
Ha esicomy 0,3 M 3a ceKyHOY.
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MpakTuyeckas pabota N2 22
—«JlBurartenn NOCTOAHHOIO TOKa € BO30yXxaeHuem
OT NMOCTOSAHHbIX MAarHNTOB»

Ileab pabombl: U3YYUTh YCTPOMCTBO M MIPUHIIUIT pabOTHI 3JIeKTPOABUTA-

TeJIst TIOCTOSIHHOTO TOKA.

Obopydoearue u mamepuansvi: OIOK IMUTAHUS, JaMIla HaKaJldBaHMS,
9IEeKTPOIABUTATEIb MTOCTOSHHOIO TOKA, MepeMEHHBI Pe3ncTop, Mpenoxpa-
HUTEJIb, KJIIOY, IPOBOIA U MEPEMBIYKH, MUJLIMAMIIEPMETP, BOJIBTMETD.

Tlopsadok ebinoanenus pabomaut

1. Hapucyiite B TeTpaaud cXeMy 3JIeK- a4 % @PA
TPUYECKOM LIeTu, coAepXKallei MCTOYHHK l Nt
MUTAHUS, [OBUTATe/Ib NOCTOSHHOIO TOKA, bB
3JIEMEHT pEeryJiMpoBKU, IPEeIOXpaHUTEIb, T FU R
KJII0Y, 9JIEKTPOIAMITY AJIsi MHOAMKALIMKA CUIbL — 5

TOKa, MUIIHamMnepmMerp (puc. 6.14). Puc. 6.14. TIpuHuMIMaTbHAS
2. Cobepute 3neKTpUUecKyIo 1enb. M3- cXeMa 3JIeKTPUYEcKOii 1enu

MEHSISl 3HaYEHHUE COTIPOTUBICHMS MEPEMEH-
HOIO pe3ucTOpa, OMNpeaeinuTe, Kak CBI3aHbl MeXIy coD0i CKOpOCTh Bpallle-
HUSI pOTOpPA 3AEKTPOABUTATENISI U CUJIa MOTPeb/IsIeMOro UM TOKa.

3. [IpuTOpMO3KTE POTOP IEKTpoABMraTe/isi pykoi. Kak u3sMmeHsieTcs cu-
Ja noTpeb/IsIeMOro ToKa B OTBET Ha YBE/IMUEHHE HArPy3Ku?

4. ITomeHsiiTe MOJSAPHOCTD MOJABAEMOT0 Ha 3JIEKTPOJBUraTe/Ib HaNps-
xkeHus. M3MeHMIoch 1u pU 3TOM HAIpaBlieHUue BpaileHus poropa? Obe-
CTOYBTE lIeMb C MOMOIIBIO Kmoua SA. BHuMatensHo Habmogas 3a JaMIoi
HAKaJIMBAaHUWS, BKIIOYUTE 3NeKTpoaBurarens. Cuenaiite BHIBOI, KaK COOTHO-
CSTCsI MEXIY cO00M CUIBI TIYCKOBOro U pabo4yero Toka IBUraTens.

5. IlpoBepkTe, paboTaeT iU 3JIEKTPOABUTATE/b IIOCTOSIHHOIO TOKA OT MC-
TOYHHKA MEPEMEHHOTI0 HaMpsKEeHUS.

6. Pasoepure nens. [NogkmouuTe napajijebHO K 3JIEKTPOIBUTATENIIO
BOJIBTMETp. Bpailiasi pyKo#i poTop IBUraTe/ls cHavasa B OIHY, a IIOTOM B Apy-
ryI0O CTOpPOHY, yOeouTech B TOM, YTO Telephb 2MEKTpOoABUraTe/ib paboraet
B KauecTBe 2JeKTporeHeparopa, T. €. mpeobpa3yer MeXaHU4YECKYIO SHEPTHIO
B DIeKTPUUECKYIO.

OCHOBHbIE NOHATUA U TEPMMWHDI:

9JIEKTPOABUTATE/Ib MOCTOSHHOIO TOKA, 3JEKTPOABUIaTe/b [EPEMEHHOIO
TOKa, KOJUIEKTOPHBbIE JBUTATE/U, CTATOP, POTOP, KOIEKTOp, HIETKH, pe-
BEPCUPOBAHUE ABUTATENS, ACMHXPOHHBINA TBUTATETb.
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CradaH C

BOI'IpOCbI M 3aflaHNA

1. Kak gencreyioT aneK TpoaBUraTenm noctoaHHoro Toka? 2. Kak MUaMeHUTb Ha-
npasneHWe BpalleHWUs poTopa 3NeKTpoasurarens NocrtoaHHoro Toka? 3. [ge umc-
NONL3YTCA KONnekTopHble asuratenn? 4. Kakve gsuvratenm nepemMeHHoOro Toka
Bbl 3HaeTe? 5. [lpuBeguTe Nnprumepbl 3NeKTPobbLITOBLIX NPUMBOpPOB, B KOTOPLIX NPU-
CYyTCTBYET 3NIeKTPUYECKUIA ABUTraTeNb.

§ 38. WMs3meputenbHble IPUOOPHI

| DJIeKTpUYecKas ceThb, KaK JII000# TeXHOJIOTMYECKUN 00BEKT, UMeeT |
| CBOM XapakKTepUCTUKHU. [11g u3MepeHUs 3TUX XapaKTEPUCTUK CO3IaHbI |
| cmeuMaabHbIE 3JeKTpOM3MepUTenbHble NMpubopel. Kakue usmepu- |
TeAbHbIE MPUOOPHI BbI UCMIONL3YETE HA YPOKaX HU3UKU? f

Kak BaM UM3BECTHO, 2JIEKTPUYECKHUI TOK IpeacTaBIsieT coboil yropsano-
YEeHHOE ABMIKCHUE 3apsKeHHbIX YacTUll. BelnynHa, KOJTMYECTBEHHO Xapak-
TepU3ylollas 3JIEKTPUYECKHMII TOK, — cuaa moxka obo3HadaeTcsd OykBou [/,
usMepsiercs B ammnepax (A), uHoraa B Muuimamnepax (1 MA = 1073 A).

Ha ypokax ¢u3MKH Bbl U3MEPSUIM CUIY TOKA MpuUOOpOM, Ha3bIBaeMbIM
amrepMerpoM (MULTMAMIIEPMETPOM). AMIIEpMETP BK/IKOYAeTCsl MOoCenoBa-
TEJIbHO C MOTPeOUTENEeM 3JIEKTPUUYECKOM IHEpPruM, TOraa 4epe3 aMIepMeTp
IIPOXOAMT TOT K€ TOK, YTO M Uepe3 nmorpedureip K. YcioBHoe 0003HaUeHKE
aMIIEpMETpa M CXeMa €ro BK/IIUYEHUS MpPHUBeAeHbl HAa pucyHke 6.15, a. s
H3MEPEHUS MaJIbIX TOKOB HUCIIOJIL3YIOT MUJLTHAMIIEpMeETphI (puc. 6.15, 6).

Emé omHoi XxapakKTepUCTUKOM 2MEKTPUUYECKOHM LIeNU SIBIISIETCS HAnps-
JceHue, KoTopoe obo3Havaercs Oyksoit U/ u usMepsieTcs B BoabTax (B), uHo-
rna B MuutnBosbrax (1 MB = 102 B).

PA R HanpsckeHue usMmepsiioT posibrMmerposm. Boasr-
f;\ —  METp MOAKIIOYAIOT MAPAIENbHO ¢ TeM INEMEHTOM
S LT, HA KOTOPOM HEe0oOX0nMMO U3MEPUTh HATIPsKe-

- Hue (puc. 6.16). Hanpsokenue Ha 3meMeHTax LIeMu,
PA COeMMHEHHBIX Mapalie/IbHO, OYIeT OMMHAKOBBIM.
@ [Mpu ucnonb30BaHUM aAMIEPMETPOB U BOJBT-
—/ METPOB Ha MOCTOSSHHOM TOKe Heobxoaumo cobiio-
6 JaTh MOJSIPHOCTh MX MOOKIIOYMEHUs B 1ernb. [Tomoc
Piie: BI85 VoSG «+» U3MEPUTEILHOIO IMpubopa A0JXKeH ObITh MOMI-
oB0aHATeHIe: KJIIOUEH K II0JI0CY MCTOYHUKA WIM MOTpeOuTess
a — aMIepMeTpa; JEKTPUYECKON SHEPIrUUM CO 3HAKOM «+». Takoe Xe

6 — MUJUIMaMIiepMeTpa  IPABUJIO CYLIECTBYET IS MOA0Ca, 0003HAYEHHOIO
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Puc. 6.18. Cxema
Puc. 6.16. Cxema Puc. 6.17. Cxema H3MepeHUs
NOAKJTIOYEHUS MONKITIOYEHUS HATPSDKeHUS
BOJIBTMETpa oMMeTpa HCTOYHMKA MTUTAHUS

3HAKOM MUHYC «—». [Ipy M3MepeHHUH MepeMeHHBIX HAmnpsXKeHUH U TOKOB
MOJIIPHOCTb MOAKJIIOYEHUS] U3MEPUTEIbHOro Mpubopa 3HaYeHUS] HE UMEET.

Bce mMpoBOAHUKU U MOTPEeOUTENM BIEKTPUUECKON IHEPTUM OKa3bIBAIOT
COMPOTUBICHHE MPOTEKAIIEeMy 4Yepe3 HUX 3nekTpudeckomy Toky. Co-
MpOTUBIeHUe U3MepsaoT B oMax (Om), obo3Ha4aoT OVKBOM R U U3MeEPSIOT
omMmeTpoM (puc. 6.17). B 3aBUCUMOCTH OT AMATIa30HA U3MEPSEMBIX COMPO-
TUBJAEHUN pa3nUyalOT MHUKPOOMMETpPBI, MUITUOMMETPbI, MEraoMMETpPhI
UT. O

B HacTos1iee BpeMs 4715 AMEKTPUUECKUX U3MEPEHUH ITUPOKO UCTIONb3Y-
10T KOMOMHUpOBaHHBIE TIpUbopsL. [Ipubop asomemp (aMnepBOIBETOMMETD)
o0benuHSET B cebe aMIiepMeETP, BOJIBTMETP U OMMETP C pa3HBIMU MIpeaeIaMu
u3MepeHuit. MHOrIa OH Ha3bIBaETCsl Mecmepom WU MYAbIMUMEMPOM.

Bce wusMmeputenbHbie MPUOOPHI XapaKTepU3YIOTCS IIpPEaeioM u3Mepe-
HUH — MaKCUMA/IbHO BO3MOXHBIM 3HAYEHUEM W3MEPSieMOM BEIUUMHBI,
a CTpeJIOUHbIE EI1IE U LIEHOM JeJieHus. B HacTos11Iee BpeMs ILIMPOKO UCTTOb3Y-
0TCS HM(DPOBBIE U3MEPUTENBHBIE IPUOOPHI. ¥ TaKUX NPpUOOPOB BMECTO 1IKa-
JIbl — 3KpaH, Ha KOTOPOM Pe3y/IbTaTbl USMEPEHUIA BBICBEUMBAIOTCS LMD paMU.

HNHorga HeoOX0AMMO y3HaTh, KAKOE HATPSXKEHUE BBLIIAET TOT WJIM MHOM
MCTOYHMK, HAIIPUMEDP HY>KHO IMOHATh, HE Pa3pshKeH MU akkymyasTop. Cxema

U3MEPEHUS] HANPSDKEHUs MCTOYHUKA MUTa- PV

HUA TIPUBEIEHA HA pUCYHKe 6.18. /";,\
[1puHUMNMAIbHAS 3/IEKTPUYECKAsl CXeMa A

COENMHEHMUS MCTOYHMKA ITMTAHUS, JIAMIIbI L

HAKaJIMBAHUS, 2JIEMEHTA YIIPABIIEHHUS U 3J1€- ®—'

MEHTa 3allUTI, IOTIOHEHHAs AMIIEPMETPOM . =+ | & N

(U1 U3MEPEHUS CHJIBI TOKA B LIEMH) U BOJIBT- FU SA

METpPOM (I M3MEPEHUs] HANpPSDKEHUs Ha ——

llaMIle HaKaIMBaHWUs1), TIPUBEICHA HA PUCYH-  Pyc. 6. 19. TlpunnunuansHas

Ke 6.19. 3MEKTPUYECKasl CXeMa
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CradaH C

Ecnu HeT omMeTpa, U3MEPUTh HAMPSKEHUE HA TaMIIe U CUJTY MPOTeKAalo-

LLIEro Yyepes3 HeE TOKA MOXHO, pACCUYMTAB COMPOTUBIIEHUE JIAMIIbI 10 hopMy-
je 3akoHa OMa [U1s ydacTKa Lenu. B 31eKTpoTeXHUKe U 3JIeKTPOHHKE LIMPO-
KO MCMoib3yeTcs 3aKoH OMma JJ1d yyacTKa 1IeNM, CBA3BIBAIOIIMI CUITY TOKA,

U
HamnpAKEHHUE M COIIPOTHUBIACHHME 3TON0 y4acCTKa: sz C ero MOMOIIIbIO,

3Had NBE€ BEMIHYHMHBI, MOXKHO PACCUHUTATh TPETHIO.

Mpaeuna besonacHown paboThbl
C ANeKTpon3MepuTenbHbIMM Npubopamm

212

1. Ilpu mookMOYeHUH aMIlEpMETPa U BOJIBTMETPA B 1IEIb ITOCTOSTHHOTO
TOKAa HeobXoauMo cob10aaTh MOASPHOCTb.

2. AMniepMeTp BKJIIOYAIOT B LieMb TOJBKO ¢ Harpyskou. Hemonmyctumo
MOAK/IIOYEeHHE aMIlepMeTpa K MCTOYHMKY ToKa 0e3 ApYrux 3J1eMEHTOB
ernu!

Teno uenoaexa seasemcs xopowum NPoO8OOHUKOM (Modceme MY Abmu-
MempoM U3IMepUms conpomus.neHue ceoezo mena). OnacHocms 803-
deticm s I1eKmpu4ecKo20 MoKd Ha YeaoeeKd 3a8ucunl om XxapaxKme-
PUCMUK MOKA, UHOUBUOYANbHBIX 0CObeHHOCmell 0peanu3mMa, cocmos -
HUA U 300po8bs Yeao8exkd, YCA08UIl oOKpyxcaiouiei cpedsi. Tak,
CORpoOmMUEAeHIe YeN068eKa C 8A1ANCHbBIMU PYKAMU UAU 8 MOKPOU odedxc-
de yMeHbuwiaemcs, 3HAYUmM, CUAA NOPANCAOWe20 MoKd yeeiuuusaen -
ca. Ocaabasemcsa 6HUMAHUE U CKOPOCHb peaKyiu, Ko2da 4ea06ex He-
300poé UAU yemada, 3mo modxce caedyem Yyumbwieams nNpu pabome
c anexmponpubopamu. Llpu pabome e cyxom nomeuwieHuu 6e30NACHBIM
cuumaemcs Hanpsaxcenue 36 B, 8 nomeweHusIx ¢ NOBbILUEHHOU 81a4C-
Hocmeto — 12 B. Bei, HasepHoe, cabliiaau 0 HeCHACMHbIX CAYHAAX,
C8A3AHHBIX € HEOCMOPONCHbIM oOpauieHueM é 6aHHOU KomMHame ¢ e-
Hamu, mazHumo@oHamu u m. n., UAU OWYWAiu NOKAAbl8AHUs Npu
NPUKOCHOBEHUU K CHIUPAABHOU MAWUHE Ul OpyeoMY ObIM08OMY €K -
mponpubopy ? DaekmpuuecKuili mok Mocem 8bl36aMb HE MOAbKO He-
npusmMHble oOUyuieHus, Ho U bonee cepbésrble Nocredcmaus 01 4eao-
aexka: oxcozu, oOMopok, cydopozu, npekpauierHue ObiXaHusa U 0axce
cmepms. Honyemumvim cuumarom cuay moka oo 0,5 mA. Ilpu cune
moka 6 10— 15 mMA uenosex He cModcem camocmoamenbHo Omopeanb-
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¢ om nposodoa, pazopeas uensv. Tox 8 50 MA nopasxcaem opeanwl Obl-
XaHua u cepoeuHo-cocyoucmyro cucmemy, mok ¢ 100 mA u boaee cmep-
menbHo onacer. B 6bimosoil anekmpocemu cuaa moka cocmasnsiem
5—10 A, yumo nHamnHozo npegviuiaem Oezonacusiii mok. [losmomy npu
obpaweHuu ¢ Inexmponpubopamu Heobxoo0umo cobarodame mepel npe-
00CmOpPONICHOCMU.

Mpaeuna bezonacHow paboTkl c anekTponpubopamm

1. ITpu MBITHE XOIOMMIBHUKA U APYTUX EKTPONpPUOOPOB, 3aMeHe 3J1eK-
TPUYECKOM JJaMIThl WJIU MPeAoXpaHUTE s OTKII0UalTe mMpubophbl OT CETH.
2. He nonp3yiiTech 2/1eKTpornpubopaMy B BAHHOM MpU KyIIaHUH.

3. He mnonb3yiiTech 3/eKTpoIrpubOpaMy, HUMEIOLIMMH IMOBPEXIeHUS
IMPOBOIOB.

4. He TporaiiTe BKIIIOUEHHbIE BJIEKTPONPUOOPHI MOKPBIMH PYKAMH.

5. Beikmouasi mpuGopsl U3 PO3ETKH, HE TIHUTE 34 LIHYP, BBIHUMAMTE,
JIepXKach 3a BUJKY.

6. Boimmo/nHAsL 2/1eKTpOoTeXHUYeCcKUue paboThl, CTOMTE HA pPEe3MHOBOM
KOBPUKE.

7. BeINOJIHAS 3JIeKTPOTEXHUYECKME paldOThl, HE AEPXMUTECh 3a TpyOy
OTOILIEHMS WM BOAOIIPOBO/AA.

~lMpakTnyeckasa pabota N2 23
«3mepuTtenbHbie Nnpubopbl: amnepmeTp, BONLTMETP,
OMMeTp (aBOMeTp)»

Ileav pabompi: 03HAKOMUTHCS C MYTBTUMETPOM, U3YYUTh IPUEMBI pabo-
Thl C BOJILTMETPOM, aMIIEPMETPOM M OMMETPOM.

Obopydosarue u mamepuansl. YHUBEPCATbHbIA UCTOYHUK MUTAHUS,
JlaMIia HaKaJduBaHUs, pe3UCTOP, KJIIo4, IMpeaoXpaHUTe b, HAO0p MPOBOAOB
U TIEPEMBIYEK, CTPENOYHbI aBOMETP, LUMPOBOI MYJTBTUMETP.

Ilopadok evinoarnenus pabomot

1. M3ayuure naHeas MyasTUMeTpa (puc. 6.20).

2. 3apucyiiTe B TeTpadu CXeMY U3MEPEH U HATNIPSLKEeHUH YHUBEPCAJIbHO-
ro MCTOYHUKA MUTAHUS U MPOU3BEAUTE U3MEPEHUS C MOMOILBIO MYJILTHUME-
Tpa Ha MOCTOSAHHOM U IIepeMeHHOM Toke (puc. 6.21).

3. C noMollIbl0 OMMETPpa U3MEPETE COMPOTUBIEHHUE MMOCTOSIHHOTO pPe3H-

cropa R, ¥ 3anuIIuTe NOJy4eHHBIN pe3yasTar B Tabuity 6.2.
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ITepemenHoe
HATIPSIKEHUE

ITocTrostHHBII TOK

KORTHORAT- IMpoBepka oIy npoBoI-
JTWYECKMIA QUCIUTeit
HUKOB U NIPOBOIOB
HocrosHHoe H3MepeHue TeMIepaTyphl
HarpsbKkeHHe
IMocrosiHHeLil TOK 10 10 A
HUismepenue H3mepeHue HanpskeHU
COINPOTUB/ICHUH COIIPOTHBJIEHUI M TOKOB
oo 200 MA
ITposepka
TpaH3MCTOpa INoaxmoyeHue
TEPMOTIAPhI
O6mmii
Puc. 6.20. ITanens MyTsTUMETpA
+J, 4. 3apucyiiTe B TETpaay MPUHIIUMUAIbHYIO 31eK-
5B PV TPUYECKYIO CXEMY [UIA ONpee/IeHUs CONIPOTUBIICHUSA
_T pEe3UCTOpa C MOMOIIBID MULIMAMIIEPMETPA U BOJIb-

T™eTpa (puc. 6.22).

5.Cobepute uenb no cxeme (puc. 6.22) u us-
MepbTe CUTy ToKa B lenu [ u HanpsokeHue U Ha pe-
3ucTope. BhluMcIMTe COMPOTHUBIEHHUE PE3UCTOpPA I10

Puc. 6.21. Cxema
H3MEpEeHUs
HaMpsKeHUs

dbopmynne R= % CormnocTaBbTe pacCUMTAHHYIO BeTHUUHY R ¢ paHee MoTy4eH-

HBIMM IOKa3aHUsMM OMMeTpa R,

6. IloBTOpMUTE M3MEepEeHHE COMPOTUBJICHUS PEe3UCTOpa Ha MEPeMEHHOM
TOKe, MPEeABapUTEIbHO CAeIaB HeoOXomMMbie MEepeK/IIOYeHUs Ha M3MEepu-
TeNbHLIX TIPpUOOpax U 3aMEHUB B CX€Me MCTOYHMK TMOCTOSIHHOIrO Harpsike-
HUSI UCTOYHUKOM TMepeMeHHoro HamnpsokeHus. C moMonibio 3akoHa Oma
paccuuTalTe 3HaYeHUe COMPOTUBIEHUS R_ U CpaBHUTE Pe3yIbTaT C IMOJy-
YeHHBIMHU paHee BeTMuMHaMu Ry u R.

Tabnuua 6.2

I ] R R, R.
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SA SA
@A) P4 ()
+0 +0
5B 5
—0 o]
1,5 KR (v)pv ar&) (v)ev
FU FU
1 2] | I
Puc. 6.22. Cxema 114 onpeneieHUs Puc. 6.23. Cxema coequHEHUS
COIMPOTHBIIEHUS PE3UCTOPA 37€MEHTOB LIETTH /151 ONpeneIeHUS

COIIPOTHUBJIICHUSA JIaMIIbL

7. U3mepbre UMGPOBBIM OMMETPOM COIPOTHUBICHUE JIAMITBI HaKa/IMBa-
HUsA R, B Hepabo4yeM COCTOSHUM (JlaMIla HE CBETUTCA) U 3aHECHUTE Pe3yJIbTaT
B Tabmy 6.3.

8. Hapucyiite B TeTpaay NPUHILIUITHAIBHYIO 2JIEKTPUUECKYIO CXEMY COe-
AUHEHUWS UCTOYHMKA IMUTAHUA, TaMIIbl HAKAJTUBAHUA, dJIEMEHTA YIIpaBIeHUs
M 3JIEMEHTA 3aLIMThI, JOMOJIHUB €€ aMIIEpMETPOM A1 U3MEPEHUS CHIIBI TOKA
B LIEMU W BOJBTMETPOM I M3MEPEHUsl HANpSKEHUs Ha JaMIle HakajluBa-
Hus (puc. 6.23).

9. CobepuTe 3MEeKTPUYECKYIO LIEMb 1Mo cxeMe (pHc. 6.23) 1 u3MepbTe Ha-
npsokeHue Ha namnie Uu cuny Toka B Heit /. JlanHble 3aHecuTe B Tabmuiry 6.3.

Tabnuua 6.3

I v R R, I

10. Ucmronb3ysa dopmyny 3akoHa OMa s y4acTKa Lenu, BLIYUCTUTE CO-
MpOTHUBIIEHUE JIaMIIbl B paboueM pexume R U cpaBHuUte ero ¢ R, Crenaiite
BbIBO/I, B KAKOI MOMEHT COIMPOTUBJIEHUE JIaMIIbl HAKAJTMBAHUSA MEHBIIIE.

11. Onpenenure CUIIY MMYCKOBOIO TOKA JIAMIIbl B MOMEHT €€ BKJIIOYEHUS

U ,
no dopmyne 3akoHa Oma: [, :}Tﬂ' CpaBHute cuny Toka /, ¢ cuioit Toka /

B paboueM pexume. CaenaiiTe BLIBOI, BO CKOIBKO pa3 MYyCKOBOIM TOK B MO-
MEHT BKJIIOUEHMS JTaMIIbl IMPEBLILIAET €€ paboumii TOK. YeM 3To onmacHO s
JTaMIibI?

OCHOBHbIE MOHATHUA U TEPMMHDbI:
9JIEKTPOU3MEpUTEIbHbIE TPUOOPLI, aMIIEPMETP, BOJABTMETP, OMMETD, aBO-
METP, TECTEP, MYJIBTUMETD, MIPEIel U3MEPEHMS.
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BOﬂpOCbI M 3aflaHNA

1. B kakux eguMHMLAX U3MepAeTCA cvna ToKa; HanpsiXXeHue; conpoTusneHue?
2. Kakve nameputenbHbie Npnbopsbl Bbl 3HaeTe? 3. Kak BKNKOYaeTca aMmnepmeTrp
Mo OTHOLLEHUIO K NPUBoPY, Ha KOTOPOM HeobxoaMMo U3mepuTb cuny Toka? 4. Kak
BK/OYAETCs B Lenb BONLTMETP?

3agaHue 1

Mamepre MYyNETMUMETPDOM COMNPOTUBNEHWE CBOErO Tena. Hamouute PYKK K
MNOBTOPUTE M3MEPEHWMA. C,ELEHHI:ITE BbiBOA.

3apaHue 2

PaccuntanTe conpoTUBNEHUME MUKCEPa, eC/U CUia ToKa NPW MCNoNb30BaHUK
ero B ObiToOBOM ceTu paBHa 4,5 A.

§39. TenpeHuuu pasBuTus
97EKTPOIHEPTETUKHU U ITEKTPOHUKHI

B nocnemHue roabl MIMPOKOE Pa3BUTHE B MUPE MOMYYMIN aIbTepHATHB-
Hbl¢ (OTIMYAIOLIMECs OT JIEKTPOCTaHLIMM, paboTaloIMX Ha HEBO30OHOBIIS-
€MbIX IIPUPOOHBIX pecypcax) MCTOYHUKH 3JIEKTPUYECKOM SHEPIruM, B IEPBYIO
odyepelb COMHEUHBIE DJCKTPOCTAHLIMK H BETPOIJACKTPOCTAHLIMNU, DTH IJIEK-
TPOCTAHLIMM MCIIOAb3YIOT MpPakKTUYeCKH HeucdepriaeMmyio 3Hepruro CosHia
M HE CO31al0T ITapHUKOBLIX a30B.

CoHeuyHas1 3JIEKTPOCTAHIMUA KCIIONb3YET ISl BbIPAOOTKU 3IEKTPO-
9HEPrdM COJTHEYHYIO paavauuio. PasnuuaiT TepMoauHaMHUYecKue U GoTto-
3EKTPUYECKHE COTHEUHbIE 3JIEKTPOCTAHLIMU (pHC. 6.24).

Puc. 6.24. Tepmonunamudeckas (a) u hoTtosnekrpudeckas (6) 37eKTpOCTaHIIMKU

2 1 6 /.‘//- \\\ /!

=



B TepMoaMHaMUYECKMX 3MEKTPOCTAHIIMSAX COJIHEYHAsl SHEePrus Iocie-
JOBaTEJIBHO Mpeodpa3yeTcsd B TEILUIOBYIO, a 3aTéM B 3JICKTPUYECKYIO 3HEp-
rMI0, HarpuMmep, Mo MnapoTypOMHHOMY LMKIIY (COJMHEYHas paaualuda —
MMapoBOM KOTEI — TypOMHA — 3jeKTporeHeparop). TepMoauHaMHYecKHe
reJIMOCTAHIIMM OOBIYMHO KOHCTPYKTUBHO BBIMOJHSIOTCS B BuUAe OallHW, Ha
KOTOpPOM pa3MelllaeTcs nmaporeHeparop, a BOKpPYI — CHUCTeMa 3€pKalbHbIX
3JIEMEHTOB (re/IMOCTaTOB), OTPAXKAIOIUIMX U KOHLUEHTPUPYIOLIUX COJIHEUHBIE
Jydyu Ha HEM. M3 maporeHeparopa (KoT/ia) map nocTymnaer K TypOuHe, KOTO-
pasi BpalllaeT BaJl TeHepaTopa, BeIpadaThIBAIOLIETO JIEKTPHUYECKUN TOK.

DoTOo21EeKTPUUECKHUE CTAHLIMM HEMMOCPEICTBEHHO NPeo0pasyoT COTHEY -
HYIO DHEPTUIO0 B 3JIeKTpUYecKylo. DoToz/eKTpudecKue reJJMOCTaHIIMKU CO-
cToIT U3 (DOTOBIEMEHTOB, COOpaHHLIX B ODaTapeH, KOTOPbIE MPOU3BOAATCA
B BUJIE TUIOCKMX MaHeJel, 3alUIIEHHBIX IIPO3payHbIM MOKpEITHEM. UMeHHO
TaKM€ COJIHEYHBbIE ODaTapeu MCIIOb3YIOTCS IS JEKTPOCHAOKEHUS KOCMU-
YeCKMX CTAaHLIUH.

I[MockonbKy COMHIIE CBETUT HE BCEraa, reJIMOCTAHLIMSAM HEeoOXoouM ak-
KYMY/ISTOP, KOTOPbIM OyIeT HaKarnIuBaTh COTHEYHYIO 3HEPTUIO, YTOOBI pac-
XOJIOBaTh €€ B macMypHbIe THU. Ho B HacTosdlliee BpeMs UCITO/Tb30BaHUE COJI-
HEYHOM ZHEPruM B MPOMBILLUICHHBIX MacuiTabax B OOJBIIMHCTBE CIy4dacB
oKa3biBaercs MeHee 3(deKTUBHBIM B CPABHEHWU C TpaAULIMOHHBIMU BHIA-
MH PECYpPCOB.

BerposjieKTpocTaHUMss — OTO HECKOJBbKO BETPOreHepaTopoOB
(puc. 6.25), cobpaHHBIX B ODIHOM MM HECKOIBKUX MecTax. KpynHble BeTpsi-
HbI€ IeKTPOCTAHLIMM MOTYT COCTOSITb M3 CcTa U Oojiee BETPOreHEepaTopOB.
BerpsHbie 371€KTPOCTaHIIMKU CTPOSAT B MECTax C BHICOKOI M CpelHel CKOopo-
CThbio BeTpa — oT 4,5 M/c u Bbile. [10CKOIbKY CKOPOCTh BeTpa C BBICOTOI

Puc. 6.25. HazeMHas BETpPO3JeKTpOCTAHIIUS (a)
M BETPO3JIEKTpOCTaHIUs (6) B MOpe
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BO3pacTaeT, BETPSAHBIE 3MEKTPOCTAHLIUU BO3BOMOSAT Ha BEpPIIMHAX XOIMOB
WJIA BO3BBIIIEHHOCTEM, a F’EHepaTophbl YCTAHABIMBAKOT Ha OallIHAX BBICOTOM
75 M.

YTo KacaeTcsi 9HEpPIMU BETpa, B Pa3BUTHIX CTpaHax (Mpexie BCEro mona
BJIMSIHUEM 3KOJOTUYECKUX IBUXKEHUM) €€ NPUMEHEHUE B 3JIEKTPOIHEPreTU-
K€ 3HAYUTEbHO YBEIUIUIOCH.

Henb3st He yOMSIHYTh TAKXKE T€0TePMaJlbHYIO SHEPIUIO, UCIIOIb30BaHUE
KOTOPOM MOXET HMEeTh CepbE3HO€ 3HauyeHUEe [Jis OTIAE/IbHbIX PErMOHOB
(B Poccuu — nima Kamuatku, CraBpononbckoro u KpacHomapckoro Kpaés,
KanunuHrpanckoi obnactu).

BaxHyio posb B 00pb0e ¢ mapHUKOBBIM 3 eKTOM MUIPAET UCIIOIbL30Ba-
HUe OMOTOTUIMBA AJ1s MOJy4eHUS] TEIUIOBOM M 9JIEeKTPUYECKO sHepruu. buo-
TOIJIMBO TI0JIy4alOT U3 OMOJIOTMYECKOrO ChIpbsi, B YACTHOCTH M3 pacTEHUH
M ApeBeCUHBbI, KOTOPbIE BO BpeMs CBOEr0 poCTa IMOMIOLIAIT U3 atMochephl
MapHUKOBBIM ra3 — JBYOKMCHb yIjlepoda, a Iocjie cropaHusi OMOTOILIMBA
MOIMOIEHHAS paHee ABYOKMUCHh YIJIEpOda Bo3BpaiiaeTcss B atMocdepy, HO
o011IEe KOMUYECTBO JABYOKHUCHU YITIEpOaa He YBEIUYUBAETCS, U MapHUKOBLIN
3 dEeKT HEe YCUITUBAETCS.

B uensx coxpaHeHus KiimMaTta Ha [iaHeTe pa3spadoTraHbl ILUIaHbI 10 CHU-
JKEHHIO0 BbIOPOCOB MapHUKOBBIX Ia30B U MOJHOMY MEPEXOay K UCII0/Ib30Ba-
HUIO TONBbKO ajbTrepHaTUBHOM 3HepreTuku B 2060 r. K aTtomy BpeMeHH yué-
HbIE U MHXEHEPbl MJIaHUPYIOT CO30aTh TEPMOSIAEPHbIE PEAKTOPbI, KOTOPKIE
OOJDKHBI PELIUTD BOIIPOC obecneueHus YeloBeYeCTBa 31eKTpodHeprueii. Be-
ayTcst paboThl M0 CO3TaHMIO CBEPXMPOBOASIIMX JUHUN Mepenayu 3JIeKTpo-
9HEPruM, KOTopble MOryT paboTath npu o6b14yHOM TemnepaType. ConpoTUs-
JIEHHEe 3TUX JTMHUI OJIM3KO K HYJIIO, U, COOTBETCTBEHHO, O/IM3KU K HYIIIO I10-
TepH MOLIHOCTH MPHU Iepegaye 3MeKTPUIECKOM IHEPTUH.

BaxkHbIM HarpaBiIeHMEM pPa3sBUTHUS COBPEMEHHOM 2J1€KTPOIHEpPreTUKHU
sIBJIsSIeTCS pa3paboTKa M BHEApEHUE dHeprocoeperaommx rexHonoru. [pu-
HSITO pellIeHUe COKPATUTD IMOTEPU SNEKTPUUECKOM IHePruM B HallIel cTpaHe.
Jns peiieHUs 3TOW MpoOlIeMbl B CUCTEMaX OCBEIEHUs] OTKA3bIBAIOTCS OT
HMCIMOMb30BaHUS JIaMI HaKATUBAHUS W MEePEXOasT K UCMOMb30BAHUIO SHep-
rocGeperaloniux U CBETOAMOAHBIX JTAMII.

Hapsny ¢ pa3paboTkoit HOBBIX TEXHOIOTUIM BETPOIHEPIreTUKHU U COTHEY-
HOU DHEPreTUKU CTOMT 3ajaya co3aaHus donee 3 eKTUBHBIX, B TOM YUCIIE
opraHuyeckux, comHeuHslx barapeii ¢ KI1/I 6onee 30%.

B HacTosge BpeMsi HEBO3MOXHO TPEACTaBUThL cebe HU ogHYy 0671acTh
Ye/IOBEYECKON AeaTeTbHOCTH 663 UCMOMb30BAHUS KOMITBIOTEPHBIX U PaNO-
3JICKTPOHHBIX TEXHOJOTMM M YCTPOMCTB. DIEKTPOHHAS BBIYHUCIMTEIBHAS
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TEXHHUKA, B TOM YMCJIe MEPCOHANIBHBIE KOMMBIOTEPLI, PAIUO U TEIEBU3HOH-
HOE€ BelllaHWe, MOOUIbHAasA COTOBasA TeledoHHas CBA3b SIBIAIOTCA HAIJISIHbI-
MU [IpUMEpaMHU BHEAPEHUA MIPOAYKTOB PagUO3IEKTPOHUKHU B IIOBCEIHEBHYIO
XKU3Hb. HEYKIIOHHO BO3pacTaeT CI0XHOCTb PaaUOIIEKTPOHHEIX YCTPOMCTB,
YMEHBIIIAITCS pasMepbl 2JIEMEHTOB 3TUX YCTPOMCTB Giarogaps pa3sBUTHIO,
B YaCTHOCTH, HAHOTEXHOJIOTUH.

Paguo m TteneBuacHue nepexomdaT Ha uuMdposbie dopMaTbl BELLAHUA,
MpUUYEM CJIeAyeT OTMETUThb, UYTO CIIYTHUKOBOE TEJIEBUIEHHE CO3[1aBajioCh
cpasy B uupposomM Bune. OcBauBaloTCs HOBBIE AMAIa30Hbl YacToT. Tak, Ha-
MpuUMep, BeAYTCSI MHTEHCUBHBIE paboThI MO CO3MAHUIO0 TEXHUKH CBI3U B MHU-
KPOBOJIHOBOM JIMara3oHe.

TpanuuuoHHas npoBoaHas TenedOHU MEPEXOAUT HA ONTOBOJIOKOHHBIE
JTMHUM CBA3U UM aKTMBHO OCBaWBaeT LMppoBbie TexHOI0TuU. CoBpeMeHHBII
JoMallHUM TenedOoHHLIM anmnapar ¢ 6ecrpoBOAHOK TPYOKOM pa3sUTeIbHO OT-
JMYAETCH OT MepBbiX TejedOHHBIX arapaToB HE TOAbLKO BHEIIHUM BUIOM,
HO U 3HAYUTEIbHO BO3POCUIMM HaG0poM (hyHKIIMOHAIBHBIX BO3MOXHOCTEIA.
CrpeMUTEIBbHOE pa3sBUTHE MOOMIBHOM TenedOHHOMH CBSA3M MPUBEIO K TIpe-
BpalllEeHUIO MTPOCTOU TenedoHHOM TPYOKHU B COBpeMEHHOE MHOTO(MYHKIIMO-
HaJbHOE ycTpoucTBO — cMapTdoH. B Tenedone nossuiaca MoounbHbii MH-
TEpPHET, NPUYEM C KaXKIbIM HOBBIM (hopMaTOM CBSI3M BO3pacTaeT CKOPOCTb
nepenaur gaHHbiX. [lonyyaloT mMpokoe pacnpocTpaHeHUe OecrpOBOAHbBIE
Wi-Fi-cetu nocryna Kk MHTepHeTy.

Ecnu 3aMeHuUTh BCe MPOBOAA, KOTOPbIe UMEIOTCS B MUKPOIIPOLIECCOpE,
HMITYJIbCAMH FrépMaHMEBBIX JIa3epOB, MOXKHO OyIeT yBE/IMYUTb CKOPOCTb Ie-
penauu uHbopmauru B 100 pa3. D10 0cOOeHHO BAXHO IS CBSI3U MEXIY
gapaMy Mpoleccopa U ero naMsaTbio. Tak Xe Kak ONTOBOJOKOHHbBIE TUHUM
yaydimuian 3ddekTUuBHOCTD TenedOHHOM CBSI3M, MCIIOJIb30BaHHUE J1a3epoOB
B MHUKpPOITpOLIECCOpPAX MOXET MOAHATH 00paboTKy JaHHBIX Ha HeObIBajlbie
BbICOTBI.

CoueTaHue TPaAULIMOHHON KPEeMHHEBOM EKTPOHUKHU C ONTHYECKUMU
KOMITOHEHTAMM, U3BECTHOE KaK KpeMHUesédas (omoHUKA, MOXET CIOeIaTh
KOMITIBIOTEPHI DoNlee 3KonorudHbIMU. M BCcE moToMy, 4TO Ja3epbl moTpedisi-
I0T MEHBILIE SHEPTrUM, YEM MPOBOAA, U U3Ty4alOT MEHBIIIE TETIa B OKPYXalo-
1Iee MPOCTPAHCTBO.

CoBpeMeHHass MeOuIIMHA, 0AHKOBCKOE [e10, MPOU3BOACTBO TOBApPOB
M YCIIYT, TPAHCMOPT, CBSI3b, BJIEKTPOHHBIE OUOIMOTEKM, CUCTEMA «YMHBIN
o0M», PODOTOTEXHUKA U HAHOTEXHOIOTUM MCTILITHIBAIOT MOCTOSHHYIO TTO-
TpeOHOCTb B HOBEHIIIMX PAgUO3IEKTPOHHBIX U3NETUSAX.
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JlanbHeililiee pa3BUTHE KOCMOHABTUKU, aCTpO(MU3IHUKHU, paguoacTpOHO-
MUM HEMBICIUMO 0€3 UCIOIb30BaHUA PaaUO3IeKTPOHHBIX U KOMNBIOTEPHBIX
TexHoJiorui. Ha ux ocHoBe Tenepb paboTaloT KOCMUYECKHUE CTAHLIMM U Op-
OUTAIbHBIC TEIECKOIbI ¢ BO3BMOXHOCTBIO MPOBOAUTL UCCAEIOBAHUS OIMXK-
HETrO M JaJIbHETO KOCMOCA B pa3/IMYHbIX AUana3oHax BOJIH.

[1pu 3TOM ABHO MPOCIEKMBACTCA TCHACHLINA K JaJIbHEUILIEMY YMEHBILIC-
HHUIO MacChl M radapuroB BCEX BUIOB JICKTPOHHOW TEXHUKHU M YCTPOMCTB.
KoHeuHo, panuoa1eKTpOHUKA HAXOAUT NPUMEHEHUE HE TOJBKO B IpaxKiaH-
cKoi obsactu. HeBO3MOXHO mpeacTaBUTh cebe COBpeMEHHBIE A3POKOCMMU-
YECKHE BOOPYXKEHHBIE CWJIbI, apMMIO, aBUALIMKO U MOPCKOH (ioT 6e3 a1eKk-
TPOHHBIX CUCTEM Pa3/IMMHOINO Ha3HAYEHUH.

[TosToMy HEOOXONUMO aKTUBHO CO30aBaTh U Pa3BUBATh COBPEMEHHYIO
HAYyYHO-TEXHUYECKYIO U [IPOU3BOACTBEHH O-TEXHOJIOTMYECKYIO Da3y 1S pa3-
padOTKH U MPOU3BOACTBA MEPCIEKTUBHBIX PAAUO3IEKTPOHHBIX U3IETHI.

OCHOBHbIE MOHATUA U TEPMMWHDbI:

COJTHeYHasl B3JeKTPOCTAHIIMS, BETPOMEKTPOCTaHIIUSA, 3Heprocbeperaio-
1IIMEe TeXHOJIOTMH, KpeMHHeBasi HOTOHMKA, OMOTOIUIMBO, albTepHATUBHAS
SHEPreTHKa, NepCreKTUBHbIE PAAUOTEXHUYEeCKHUe U3IETHs.

BOI'IpOCbI M 3aflaHNA

1. HazoBuTe ansTepHATUBHbIE MCTOYHUKM 3NEeKTpo3Hepruu. 2. YTo Takoe buo-
Tonnueo? MNoyemy nocneagHee Bpema emy yaensioT Bcé bonblue BHUMaHua? 3. Kak
Bbl ocyulecTBnsAeTe 3HeprocbepexeHne B cBoEM aome (kBapTtupe)? 4. Kakue co-
BpEeMeHHbIe TEXHONOMMM NOMOraloT peLaTs Npobnemsi 3HeprocbepexeHus?

Hangute B UHTepHeTe MHpOPMaALMIO O TOM, YTO TaKoe «3enéHble 34aHua».
PacckaxkuTe, Kak 3TO CBA3aHO ¢ npobnemMamum sHeprocbepexeHus.

Wcnonb3ys MHTepHeT 1 gpyrue UCTOYHMKK MHGOPMauuK, NoaroToBkTe Npe-
3eHTauuio no teme «CoBpemMeHHble TEXHONOMMU MEeHAIOT MUpP».

Tl B -Ta s lffl=TaTdlL"
ACM IBUMNHMECHKVIA |

HUnea 1. HouHuk co cBeTONUOIHOM MOACBETKOM.
Hnea 2. CurHanusanus Ha OCHOBE CTaporo MoOuibHOro tenedoHa.
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[NTABA 7

CyllecTBYIOT pa3iuyHble OMNpeneneHUus] 3KOHOMMKM, CMBICI KOTOPbIX
CBOOMTCS K CHAEOYIONLIEMY: JKOHOMIKA — HayKa, KOTopasi u3ydaeT, Kak 00-
IIECTBO HCMOIB3YET OrpaHUYEHHBIE PECYpChbl AJIs1 MPOM3BOACTBA TOBApOB
M YCIIYT B Lie/sIX HauboJliee MOJIHOro yIOBJAeTBOPEHUS CBOMX MOTPEOHOCTEM.

JeHcTBUTENBHO, COBpEMEHHAsl 3KOHOMMKA MCCJIeAyeT M pellaeT Mmpo-
bneMy MakKCMMAaabHO BO3MOXHOIO YIOBIETBOPEHUSI MOCTOSIHHO M3MEHSIO-
miMxcs morpebHocTel oOlecTBa NpU ONTUMAIBHOM MCIOJbB30BAHUM Or-
paHMYEHHBIX pecypcoB. eHCTBYIOLIMMU JTULAMU (cybsexkmamu) 3KOHO-
MUKM SIBJISIIOTCS CEMbs (JOMAIlHEee XO3SHMCTBO), (Gupma (MpearpusiTHE)
A TOCyIapCTBO, KaXI0€ U3 KOTOPBIX BBIMOJHSAET CBOM DKOHOMUYECKHUE
byHK1IMH.

Lenu y kaxaoro cydbekTa 3KOHOMHMKH pas3/IMuHbIe: 119 (PUPMBI — 3TO
rnonyyeHue MpUObIIN OT MPOU3BOACTBA TOBAPOB U YCIVT, YVIOBIETBOPS IOIIMX
MOTpeOHOCTH CEMbM, U1 rOoCydapcTBa — 3T0 obecrieueHHUe ceMbd U (PUPMBI
0011IeCTBeHHBIMH YCIIyTaMK U 3a00Ta O MOBLILIEHUH 0/1ar0COCTOSIHUS CEMbH,
a 118l CeMbH — 3TO YIOBJIETBOpPEHME MOTpedHOCcTeM e€ uineHoB. [Ipu sTom
BCE pelIAOT [VIABHYIO 3alady — YIOBJIE€TBOpPeHHEe MOTpebHocTeil o0umie-
CTBA C NOMOUIbIO UMEIOIMXCHA PECYPCOB.

§ 40. CemeliHasg PKOHOMUKA

B noBcenHeBHOI XXKU3HU Bbl YACTO CJIBILIIMTE, YTO HAAO0 ObIThH SKOHOM-
| HBIM BO BcéM. Kak BbI AyMaeTe, 4YTO 3TO 3HAYMUT?

Cembsl (IOMallIHee XO3SIMCTBO) — BAXXKHEWIIHWI{ HCTOYHUK COLIMAIBHOIO
1 SKOHOMMYECKOTO pa3BUTHUs obuiecTBa. CeMeiiHas 9KOHOMHUKA TTOJTOXKUIIA
Ha4yaJi0 COBPEMEHHOU 9KOHOMUKE.
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CradaH C

CeMbM OTIMYAIOTCS APYT OT APYyra: UMEIOT pa3HbIi COCTaB, pa3Mep 10-
X013, YypoBeHb 00pa30BaHus €€ WICHOB, COLMaNbHbLIN cTaTyc U ap. OmHu ce-
MbU OPUEHTUPOBaHbI Ha MOTpebaeHUe AYXOBHLIX Omar, apyrue, Haobopor,
CTPEMSATCS K HEMOMEPHOMY HAKOIUIEHUIO IPECTUKHBIX Bellleli, T. €. CeMbH
HMMEIOT pa3Hbie LIEJIH.

OcHOBHas 1e/Ib COBPEMEHHOM CeMbH — CTPEMJIEHHE K COI03Y JIOICH,
MOOSIIUX APYT APYra U UMEIOIIUX O0IIYI0 CUCTEMY B3I/ISIAOB Ha XXKU3HEHHBIE
M 3KOHOMMYECKME BOIMPOCHI, CIIOCOOCTBYIOIIME YAOBIETBOPEHUIO MOTPEO-
HOCTEU BCEX WIEHOB CEMbH.

Taxcke cyniecTByeT Gosblilasi pa3HKUIla B OCOOEHHOCTSAX CEMEU, B 3aBUCH-
MOCTH OT MecTa MX npoxupaHus. Hanpumep, eciid ogHa ceMbsl XKMBET Ha
Iore, a Apyrasi Ha CéBepe CTpaHbl, TO 3TOT (akT OyneT onpenensith U pasiu-
YKsl B BEACHUM MMU JOMALIHUX XO35IMCTB, a 3HA4YUT, U B UX CEMEUHOU 9KOHO-
MMKE.

OnHako CyILIECTBYIOT OOIIIME COCTARISIONIME COBPEMEHHOIO CEMEMHOTO
XO35MCTBA:

*  KMIIbE;

¢ MeOenb, ObITOBAs TEXHUKA, BJIEKTPOHUKA;

e cpenctsBa cBs3M (TenedoH);

*  TPaHCIIOPTHbIE CPE/ICTBA;

* (huHaHCOBBIE CpeacTBa, oOecreuuBalOIIUe TEKYILIME pacXo/bl (MATAHUE,
omexnaa);

* (uHaHCcOBBIE cpencTBa, cheperaeMble MJIs1 MOCAEAYIOIIET0 UCITOIb30Ba-

HUs1 (HAKOTLIEHUS ).

Baxneiimasa GyHKuUsA ceMbH — 3KOHOMMYECKAS (XO3SMCTBEHHAS), U3
KOTOPOM MOXHO BBIICTUTH CAEAYIOIIHME COCTABHbBIC YACTH:

*  OpraHusanus ceMeuHOro rnorpebieHus U BEASHUE AOMAIIIHETO XO3sii-

CTBa;

*  HAKOIUICHUE UMYIIIECTBA U 0OECIIEYEHKE €ro Hac/leJOBaHUA

s (uHaHCOBasA AESTEJBHOCTb MO (HOPMUPOBAHUIO U MUCIOJIB30BAHHUIO JIE-
HET U LIEHHOCTEHU CEMBbH;

*  YYacTME YIeHOB CEMbH B ITPOU3BOICTRBE;

s  TIOANOTOBKA JETEH K TPydy, 9KOHOMHUYECKOE BOCIUTaHue, (hopMuposa-

HHE Ka4eCTB XO35IMHa;

e  BOCMPOU3BOACTBO YeJ0OBEKA KaK JIMYHOCTH U KaK UCTOYHUKA pabouei

CHJIBIL.

[ToTpeOHOCTH O0OIIECTBA B LIEJIOM OMNPEIEISIOTCS MOTPEOHOCTAMU Ce-
MbHU, YIOBIETBOPEHHE KOTOPBIX U JIEKUT B OCHOBE CEMEHHOU SKOHOMMKMU.
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HpyruMu cIoBaMM, ceMeiiHag SKOHOMUKA — 3TO YMEHMe pa3obparbkes co
CBOMMHM MOTPeOHOCTAMM U BbIOpATh ONTUMAIbHBIE CPEACTBA UX YIAOBIETBO-
peHUs.

ITorpedHOCTH — 3TO 0OCO3HAHHAS HEOOXOIMMOCTh UMETh YTO-IM00 Ma-
TEPUATbHOE WIH OAYXOBHOE. Ye/I0OBEK UCIBLITBIBAET MOTPEOHOCTH B €€, XKU-
lbe, oaexne, OOILIEHUH, MOAYYEHUM 3HAHWUM, CO3EpPLAHUM IIPOU3BEICHUU
UcKyccTBa U T. A. [loTpebHOCTU ceMbU CKIaAbIBAIOTCH U3 MOTPEOHOCTEH €€
OTHE/IbHBIX WIeHOB. BCIOMHMTE, HaBEpHsKAa B Ballleid ceMbe ObLIM CUTya-
LIMH, KOTJIa POAUTEIM, 0a0YyILIKY U IEAYILIKK OTKAa3bIBaliu Ce0E B YEM-TO, YTO-
Obl YIOBIETBOPUTH BalllM MOTpeOHOCTU. [MaBHOE COCTOMT B TOM, YTOOBI
YAOBJIETBOPEHUE MOTPEOHOCTEM OMHOI0 M3 WICHOB CEMbU HE 3aCTaBJIsIO
IPYTUX OTKA3bIBaTh ce0e B HEOOXOMUMOM IJ15 XKU3HMU.

[IoTpeOHOCTH MOXHO pa3ae/IuTh HA HECKOJIBKO I'DPYIIIL.

Hanpumep, ncuxonor A. Macinoy BbIIETWI MSATh TPYNIN MOTpedHOCTEN
U «CJIOXKWJI» UX B IMpaMHay, pACCMOTPEHHYIO BaMH B S KJIacce.

B nupamMuie K 9KOHOMHUYECKUM IMMOTPeOHOCTAM OTHOCATCS MOTPeOHOCTU
1-#1 rpynmsl (hU3HoIOrHuecKkue) U 2-it rpyImsl (MoTpedHOCTh B 6e30macHo-
ctu). M Te u ipyrue B OCHOBHOM PeaIM3YIOTCA MOKYINKOM COOTBETCTBY FOILIMX
TOBapoB Wiu yciayr. @usnonoruueckue NoTpedbHOCTH — 3TO MOTPEOHOCTH
B €Ie, oJexKe, NpeaMeTax CAaHUTAPHO-TUTMEHUYECKOI0 Ha3HAUYEHUS — BCE
3TO TOBApbl KPAMKO8pPEeMEeHH020 TOJNb30BaHUS, UX MOKYNAKT 4acTo, OHU
TPeOVIOT HOCMOAHHbBIX pacxodos. A, HalIpuMep, Me0ellb, ObITOBas TEXHHUKA,
KUMbE — TOBapbl, KOTOPHLIE TOXE YIOBIETBOPSIOT (PU3HMOJIOTMYECKHUE I10-
TPeOHOCTH, — SIB/ISIIOTCS TOBapaMM O0umeAbHo20 T0JIb30BaHUsA H TPEeOYIOT
HE YacThIX, HO KPYIHBIX pacxonoB. OTAbIX, pa3BieyeHUs TpeOYIOT nepemen -
HbIX pacxo0oé (MOTyT ObITh, A MOTYT U He OBITh).

ITotpebHocTH B 6Ge30MacHOCTH YacTo obecreuyuBaloTcs (YIOBIETBOPSIOT-
Cs1) TIOKYTIKOHM YCIyr 1o obecriedyeHHU0 Oe30macHOCTH: (PYHKIIMOHUPOBAHUE
aoModoHa, CUCTEMbI CUTHAIM3AlIMU; [0 YKPEIUICHUIO 3J0POBbs: MOCEILICHUE
bacceliHa, MpoKaT BeJIOCUIEeNoB U T. 4. HekoTopeie U3 pacxonoB Ha TaKue yc-
JIYTU TOXE MOTYT OBITh IIOCTOSHHBIMM (3a11MTa OT 00Ne3Hel), a HEKOTOpbIe —
rnepeMeHHBIMH (1oMOGhOH, CUTHATTU3A1IUs).

Kpome knaccudukailimu norpedbHoCTEH, npemiokeHHoil A. Macioy,
CYILLECTBYIOT U JIPYTHE MOAX0Abl, HAIIpUMEP KilaccudUKaLM M0 NPUHLIUAITY
pa3syMHOCTH: pallMOHAIbHBIE (PAa3yMHBIE) U JTOXHbIe (HepasyMHbie). Cre-
[eHb PALMOHAIBHOCTH NOTPEOHOCTEM YeJIOBEKA U CEMbU IMOCTOSSHHO Me-
HSIETCS, HAIIPUMEP B 3aBUCHMMOCTH OT YPOBHS MaTe pUaIbHOIO U HAYYHO-
TEXHHYECKOro pasBuTHs obuiectBa. Bamm cBepctHuku 50 et Hasan
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CradaH C

He MedTanu o cMaprdoHe, a Ballla MaMa He 3aJyMbIBajiach 0 npuobpere-
HUU MYJIBTUBAPKH, TAK KaK 3TH MPEAMETHI BOLLIA B HAIIY XHW3Hb ropas3ao
Mo3aHee.

HUHorga moTrpeOHOCTH pasnensiloT Ha MamepudaavHbvle U JyXOo8Hble.
K mamepuansvneim oTHOCATCSA NOTpeOHOCTH B €€, 0aeXae, o0yBU, XKUJIbE.
OHH SIBISIOTCS OCHOBOM [UIsI BCEX APYIrUX BUAOB NoTtpebHocTeil. JyxosHste
MOoTPeOHOCTH — TMOTPEOHOCTH B KYAbType, OOIIEeHUM, 3HAHUSX, HacIaxae-
HUM UCKYCCTBOM M T. 1.

OaHOM M3 MepeYrCIeHHBIX BbIIIE 9KOHOMUYECKUX (DYHKIIM CEMbH MBI
Ha3Banu (hMHAHCOBYIO AESTENbHOCTb, KOTOPAasi COCTOMT U3 HAKOIUJIEHUS 10-
XOIOB M OCYHIECTBJICHUS PAcXOAOB MOJYYEHHBIX OEHEXKHBIX CPENCTB AJIsd
YIOBIETBOPEHUS MOTPEOHOCTEN CEMbH.

Pacxoabl — 5TO AeHEXHbIE 3aTpaThl Ha MOKYMKY pasiU4HbIX TOBAPOB
W YCIYT.

OCHOBHBIE PAcXO/bl CEMbH HAIPAB/ICHLI:

— Ha meKyuiee hompebaeHue — MOKYIKa TOBAPOB U YCIVT, IpeaHa3Ha-
YEHHBIX 14 MOBCEAHEBHOIO MOTPEO/ICHUSA,;

— cbepesxcenuss — HAKOIJIEHWE NEHEer WM HEeAEHEXHBIX LIEHHOCTEMH
C pac4yéToOM MX HUCMOIb30BaHUsI B OyaylieM, HanpuMep npuoOpeTeHue Ui
PEMOHT HEABUKMUMOCTH, TPAHCIOPTHBIX CPEACTB, PACX0OAbl HA OOyUeHUE [e-
TEMH, JOPOroCTOSIIIIEE JeUeHue, MOKYIKA MPOU3BEASHUH UCKYCCTBA U T. [1.;

— Opyeue pacxodvl CeMbU — HAJIOrM U COOpBI, MIATEXU IO CTpaxoBa-
HUIO, MPOLEHTHI MO KPEeauTaM, a TakKKe alMMEHThI, JeHEeXHbIe MepeBOabl
U ap.

Pacxonbl ceMbH, KaKk Mbl YK€ TOBOPWJIM, MOXHO pa3feiuTh Ha JABE OC-
HOBHBIE TPYIIIBI: MOCTOSIHHBIE U MepeMeHHbIe. K MOCTOSTHHBIM pacxoaam ce-
MbU OTHOCSIT: pacXo/ibl Ha MUTAHUE, TPAHCIIOPT, OILJIATY 3AHATUU B CIIOPTUB-
HBIX CEeKIIUSX, MY3bIKATLHOM MIKOJE U Ap. BaxkHoii cocTaBasAIOIIEN TOCTOSTH-
HbIX pacxomoB sBasiercsa oruiata yciayr KKX. YMeHbUIMTb MOCTOSHHbIE
pacxo/ibl TPYAHO, HO MOXHO. [Ip1 3KOHOMUWHM 2JIEKTPOSHEPIUM, BOJIbI, ra3a
OyaeT MeHbllIe OIUlaTa KOMMYHA/IbHBIX YCIIYT. YMEPEHHOCTb B €€ COKPATUT
pacxofibl Ha MUTAHUE; X0ab0a MENIKOM MPUBEIET K COKpAIIEHUIO 3aTpaT Ha
[poesa B 00LIECTBEHHOM U IMMHOM TPAHCIIOPTE.

[lepemeHHbIe pacXoabl CeMbH OBIBAIOT MEPUOAMYECKUMHU M (WJIU) €Ou-
HOBpeMEHHBIMU. K HUM OTHOCATCS: MOKynka mMebenu, OLITOBOM TEXHUKMU,
aBTOMOOMIIeH, MocelieHUe KUHO, TeaTpOB, KOHLEPTOB, IMOE3AKU B OTIIYCK
U T. 4. [TepeMeHHBbIe pacXo/bl MOJHOCTBIO 3aBUCAT OT IOX0OA0B ceMbu. Kax-
Iasi ceMbsi JO/DKHA 3apaHee IUTaHUpOBaTh CBOM IMEPEMEHHbBIE PacXodbl. DTO
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MO3BOJIMT €1 00AYMbIBATh CBOM MOTPEOHOCTU U MUCKIIOYATh TO JHIIIHEee, 6e3
4YEro MOXHO ODOMTHUCH.

Y100bI COBEPUIUTEL TAKUE TOPOTOCTOSINE MOKYITKH, CEMbsI MOXET JTU00
B35ATb J€HBI'U B JOJT, TIMOO HAKONMUTL UX. Y1 B TOM U B ApyroM ciiydyae oHa MO-
JKET BOCIIOJIb30BaThCA yCJIyraMu OaHKa: B3STh KPEIWUT WJIM OTKPBITh BKJIAJA
[J151 HAKOIUJIEHUS JeHer U Oyayuiux Tpar.

BaxuHeniei coctapiasiome GMHaAHCOBOU AeATEIbHOCTU CEMbM SBISIET-
Csl IIOIYYEHME TOXOIO0B.

Jdoxoa cemMb — CyMMa BCeX MOCTYIUIEHUM OeHEXHBIX CPEACTB B O10/1-
JKET CEMBU 3a OMpPeNeIEHHbIM IMEPUO.

UcTtouHMKaMM CeMEHMHOIO [10X0oda SBIAIOTCS MNPUHALIEXKALIUe CeMbe
TPYAOBBLIE pecypchl (3apaboTHas IUiaTa), MpeanpUHUMATeIbCKUE PECYPCHI
(mpuObLIb), 4 TAKXKE MPUPOIHBIE PECYPCHI (PEHTa) U UMYILECTBO (apeHaHast
riara), TIEHCUHM, MOCcoOus, CTUTIEHAUU U ap. B noxoasl ceMbU BKIIOYAKOTCSA
rnoayyaeMble B OaHKax MPOLIEHTHI MO BKJIaaaM, J0XOAbl OT LIEHHBIX OyMmar,
MoAapKHu, MOJYyYaeMbI€ OT APYTUX JIUIL, U Ap.

1pydoevie pecypcbi — OCHOBHOW MCTOYHMK ceMeliHoro goxona. Ecnu
4YeJIOBEK HAaHMMAETCS Ha padoTy, MpoaaBas yCjayru CBOEro Tpyaa, To €ro m10-
XonomMm Oynet 3apabomnasn naama. E€ BemuuuHa 3aBUCUT OT XapakTepa pa-
00ThbI, CrIOCOOHOCTENH pabOTHUKA, €r0 HAaBbIKOB, ONbITa U HEKOTOPBIX APYTHX
(hakTopoB. MHOroe 3aBMCHUT Takke OT 00pazoBaHUS U MpodeccCUOoHATbHOM
[MOArOTOBKM Ye/IOBEKa.

Ecnu npeanpuHuMaTenb OpraHU3yeT CBOE €10, BKIaAbiBasi COOCTBEH-
HBbIC WJIM B3ATbIC B3aMMBI CPEACTBA, pealu3ys HOBbIC MIEH, PACXOAYHA DHEpP-
UI0, CUJIbI, BDEMSI, TO OH TOJIy4aeT npuoObLis. J1oXonsl ceMbU OT MpEANpU-
HUMATEIbCKOM AesATeTbHOCTU MOTYT BKITIOYATh AOXObl OT MMPUHAIIEKAITHAX
CEMbE YACTHBIX MPEANpUITHI U DepMEepPCKUX XO3SUMCTB, JOXO0Abl OT YACTHOM
TOProB/IM, HAAOMHOTO M KYCTapHOTO MPOU3BOACTBA, OKA3aHUS YaCTHBIX yC-
JIyT U Op.

Ecnu ceMbss uMeer cOOCTBEHHBINW Y4acTOK 3€MJIM, TO OHA MOXET MOJTy-
4yaTh JOXO0 OT €ro UCMOoab30oBaHus B hopMme permeol. HacTo CEMbU YBEITHYU-
BalOT CBOW A0XOM, BbIpaliuBas (GpyKThbl, OBOII[U, LIBETHI HA CBOUX MpUyca-
JeOHBIX Y4acTKax. YBE/JIMYECHUE JOX0Oa TAKMM CIIOCODOM MPOMCXOOUT TONBKO
B CJIydae, €C/IY MPoAaH BECh YPOXKal WM €ro 4acTh, HO 3TO OyIeT yXe J10X0M
OT TIPEeANPUHUMATETbCKOU AeSTETbHOCTH.

Jloxon MOXHO TIOJIYYUTh, CAaBas B apeHAy NpUHALIEXKAILEee CEMbE UMY~
IIECTBO (I0OM, KBapTUPY, a4y, aBTOMOOM/IbL U Ap.). Takoi Joxoa Ha3bIBaeTCs
apeHonas naama.
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JIronu He Bcerma TpaTaT BeCh CBOM I0XOM, YacTh ieHEer MOXKeT cheperaTh-
csl, mpeacTapissg cobol BpeMeHHO CBOOOAHbBIE JeHEXHbIE cpeacTBa. Ha Hux
CeMbsl TAKXKE MOXET IMOIy4daTh JOXOAbI: HpoleHmbl HA TOIOXKEeHHbIE B DaHK
OeHbIM; TUIATY 3a AEHbIW, OTAAHHBIEC B3aliMbl; BO3HArpaXiaeHue 3a rpuobpe-
TEHHBIE LIEHHbIE OyMaru NMpeanpusaTUil UM rocy1apCcTBa.

MHorue ceMbH MOJIYy4YaloT JO0XO/bI OT FOCYAApCTBa B BUJE IIEHCHI, [TOCO-
Oui Ha geTe, mocoOuii mo Ge3padboTulle U UHBATMAHOCTH, PA3IUYHBIX 10~
TallUi ¥ BBIILIAT.

Ilencus — 3TO peryasipHble JeHEXHbIE BBIIUIATHI U3 FOCYAapCTBEHHBIX
WU YacTHBIX (DOHMOB OTOENbHBIM KaTeropusMm rpaxnaH. [leHcum MoryT
OBITH TPYAOBBIE (1O CTAPOCTH MM 3a BBICIYTY JIET) U COLMaNbHbIE (MO CIIy-
4yalo MOTePU KOPMUJIbLIA WJIM MO UHBAJTUJIHOCTH).

Ilocobus — 3T0 COLIMA/IbHBIC BBIILIATBI, IPEAOCTAB/ISAEMbIE FOCYAaPCTBOM
HauMeHee 3alMIIEHHBIM B SKOHOMUYECKOM CMBICHE CI10sIM HaceneHus. [1pu-
MepaMH MOTYT CIYKHMTb AETCKHUE MOocobus, nmocobus mo 6e3paboTuLie U aAp.

Cmunenduu — 3TO cOLIMAIbHBIE BBITUIATHI, IIPEJOCTAB/ISIEMBIE TOCYAAp-
CTBOM CTYIEHTAM OYHBIX OTACJICHUI BBICIIMX U CPEIHUX CHeHHUATIbHBIX y4eh-
HbIX 3aBEICHUM.

HekoTopble ceMbU yBEIMUYUMBAIOT CBOM Aoxon Oi1arogapsi 4aCTHBIM Ona-
rOTBOPHUTE/IbHBIM IMOXEPTBOBAHUSAM. DTH BLIILIATHI MPEACTABIAIOT cOoOOi
He3apaboTaHHBIE CPeNCcTBA U SBJSIIOTCS AOMOJTHUTEIbHBIMM MCTOYHMKAMM
JOXOIOB.

Bce cembu, gpasiiommecss nmotpedUTeNssMU Ha PbIHKE TOBApOB U YCHYT,
OrpaHMWYEHbI B CBOMX pacxoiax UMelMMucs goxonaMu. [losromy uM mpu-
XOUTCS BBIOMpPATh U3 BCEro MHOroo0bpasusi TOBapOB M YCIYT TO, YTO MPUHO-
cUT Hauboblliee YIOBIETBOPEHUE WU MAaKCUMAaJIBLHYI0 Monb3y. KomuyecTso
M LIEHHOCTD BE1LICi1, KOTOPbIE KAXIbIA U3 MOTPeOUTENECH MOXKET IPUOOPECTH,
3aBUCAT OT BEIMYMHBI JOX0AA U OT TOIO, HACKOJIBKO Pa3yMHO 9TH CpencTBa
MM HCITOJIb3YIOTCSI.

Kaxpasa cembsi umeeT cBoM OromkeT. BrogKeTr — cMera J0X040B U pac-
XOI0B Ha oNnpeaeeHHbIN CpoK.

CemeiliHblii OI0KeT — 3TO IUIAaHHUpPyeMasi CyMMa JTOXOIOB U PACXOJOB
CeMbM 3a OIpeAcIEHHbIH Mepuoa BpeMeHH (0O0bIYHO 3a Mecsl) (puc. 7.1).

CoctaBneHue 010KeTa BKIIOYaeT TP OCHOBHBIX 3Talla:

1) noctaHoBKa (hMHAHCOBBIX LIEJIEH (HATPUMED, MOKYITKA KBAPTUPBI WA
aBTOMOOWJIA, MOJIydeHHe 0Opa3oBaHMsl, OpraHM3alus cOOCTBEHHOrO [eMa);

2) ollgHKa JOXON0B U BO3MOXHOCTEHN YBEJIUYMTH JOXOJHYIO YacTh O10/1-
XeTa;
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3) nnaHupoBaHUE PACXOOOB, B MEPBYIO odepenb 00s3aTeIbHBIX MJIATEXKEH
1 MOKYIKHA TOBApOB MepBOii HEOOXOAUMOCTH.

MHorue ceMbH CIeLMATbHO HE 3allUCBIBAIOT CBOH OXOAbl U PacXofbl,
HO 3TO HE 3HAYUT, UTO Y TAKMX ceéMel HeT OomxkeTa. [IpocTo 0101KeT B TAKUX
CEMbsIX COCTABJISIETCS B yMe U BeCbMa IMPUOIU3UTEIbHO.

Bo3MOXHBI pasHble cocmosHUs 0l0dxcema B 3aBUCUMOCTH OT COOTHO-
LIEHWS JOXOJ0B M pacxoaoB (puc. 7.1).

bromxet coarancuposannwiii: Jloxon = Pacxony

bromxeT dechuyummnniii: JJoxon < Pacxona

bromxkeT uzbbimounsiii (npogpuyumnuntiz): loxon > Pacxona

Camoe HeOnaronpusTHOE COCTOSIHUE Oro[KeTa Ipu ero aeduiuTe, Kor-
[a 10XOAbl He MOKPBIBAIOT PacXoa0B CEMbH.

DKOHOMHUYECKYIO CTAaOMJIBHOCTE CeMbe TIOMOXKET 00eCcneuynTh IJIAHHPO-
BaHHEe ceMeiiHoro 0rwmkera. YToObl JeHer XBaTW/I0 Ha YIOBIETBOpPEHHE
MoTpedHOCTEN CeMbM, HEOOXOMMMO MPAaBUILHO pPacCcYMUTaTh OyayILIUe JOXO0-
Obl U pacxoibl, He JOMYCTUTD MPEBLIIIEHUS PACXOA0B HAI A0X0AAMU U YUECThb
MPU 3TOM MOTPEOHOCTU U CPEICTBA BCEX YJIEHOB CEMbM.

Cemeilinblii O101KeT
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Jloxoapl ceMbH

|

= 38.1)3501‘]-[35[ riaTa 4WicHOB CEMbBH.

« IleHcwu, cTUNEHAWH, TOCOOUS.

* Jloxon ot npuycanedHOroO
X034MCTBA.

« Jloxoasl OT APYTHX HCTOYHHUKOB
(eHHBIE OYyMaru, ciava
HEIBUKMMOCTH U JIPYTHUX CPEICTB
B ApPEHAY, BBITUIATEI U JILFOTHI OT
oOIIeCTBEHHBIX OpraHu3altuii,
npearnpuHHUMaTEIbCKad
NeATEIbHOCTh, COepeXEeHMNS,
MPHOEITE OT UHBECTULIMA,
AeHEKHas MOMOIIb OJTM3KHX,
MoBoro pojia BHIMIPHIIIK U JIp.)

Pacxonpl ceMbH

[Mnarexu (Hanorosele, OMNJaTa

3a JKWUJbE, CTPAXOBbIE, KPEIUTHBIE
uap.).

Pacxonpl Ha nUTaHKe.

Pacxonel Ha nevyeHue, obpasoBa-
HUE, OTIBIX.

[Tokynka HENMPOIOBOIBCTBEHHBIX
TOBApOB (oaexaa, obyeb, MebeNb,
MPEaMeThl TOMaIIIHETO 00MXoIa).
Pacxonbl Ha KyJIBTYpHbIE MOTPeD-
HOCTH (KMHO, TeaTp, My3€#).
Pacxonbl Ha TpaHCTOPT M CBSA3bL
(coroBag cBsA3b, MHTepHET).
Jpyrue pacxoJibl

Puc. 7 1. CocTraBasiionive ceMeiHoOro dDromxkerta
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CradaH C

B OTOENbHBIX CEMbBAX ObIBaeT CHTyallld, KOrga o 3apriiaTthl ocTaeTcs

elIé Henend, a GuHaHChl yKe Ha ucxone. Miu ecth XKejlaHue HAaKOMUTh Cped-
CTBa Ha KPYIIHYIO MMOKVIIKY, a OTKJIaJAbIBaTh HE MMOJAYYAaeTCsd — JACHBIU «yTEeKa-
0T CKBO3b Hajblibl». KaKk mpaBuio, B TAKOW CUTYallMM MOMOTAalOT aHalu3
U IVTaHUPOBaHUE CeEMeHOro 01oIKeTa.

I'Ipaamna nnaHMpoeaHWA CEMEWNHOro 6IO,Q)KET3

228

Illae 1. 3anucsvieaem pacxodst u 0oxoodbt.

[lepBbIM 1IaroM K palMOHAJIbLHOMY BEAEHMIO TUYHOTO MM CEMEMHOIO
OromxeTa SIB/ISETCA XECTKMIM KOHTPOJIb Hall BCEMU J0XOOAaMU U pacxoia-
MU. BecTu y4€T neHeXHBIX CPEICTB MOXHO HECKOJIBKUMM criocobamMu,
Kaxaasi ceMbsl BRIOUpAeT MAKCUMANbHO YIOOHBIN J/1g cebsi. DTO MOTYyT
OBITH M 3MEKTPOHHbIE TAOIULILI, U OOBIYHAS TOJACTAasl YYETHASA TeTpalb,
U €XXEeMHEBHUK WTH JIEKTPOHHBIN THEBHUK.

[Tpu cocTaBneHuu OIOMKETA caMOe IMTaBHOE — MPaBUIbHO PacCUUTATh
MPUXOI AEHEXKHBIX CYMM, TaK KaK OT STOH BeMUYMHBLI OYIYyT 3aBUCETh
BalllM [UIaHbI PacXOJ0BaHUA NCHET HA CEMEMHbIE HYXKIbI.

Illae 2. Anaauzupyem pacxoost.

MoxHo pa3ObuTh pacxodbl MO BaXHOCTA W CPOYHOCTH, HaNpUMEp,
Ha YeTbIpe IPYMIIbI:

1) BaxKHbBIC U CPOYHBIE (KBApTIUIATa, KPEAUTHI, MPOAYKTHI MUTAHMA );

2) BaxKHBIe, HO HE CpOYHBbIe (HAKOIUIEHUS], MHBECTHULIMU, BIIOXEHMS
B cebs);

3) cpouHble, HO He BaXHble (HEOXMAAHHbIE TPaThl, CTOMATOJOr, pa3-
JIMYHBIN METKUNA PEMOHT);

4) He cpouHble U He TaKWe YK U BaXKHbIe (pa3BieuyeHusi, TIOXOObl B pe-
CTOpaH, TOBApPhI A 1OMa, OTITYCK, ONexKaa).

Pexomendauyuu no 3KoHOMUU cpedcmaE, CYLIECTBEHHO CHIDKAIOLIMe
pacxoabl CEMbH.

1. KoMMyHanbHbIe MIATEXM MOXHO 3HAYMTEIbHO COKPATUTb, €C/IH
YCTAHOBUTL B IOME CYETYMKH pacxola BOIbI, ra3a, COBpEMEHHBIE CYET-
YUKH 2JIEKTPOIHEPIUH.

2. Pacxonpl Ha mpoe3a MOXHO COKPATUTh, €CIH KYIIUTh €IUHbIIA IIPo-
€30HOM OUIIeT.

3. 3arparbl Ha TeJ1edOH MOXKHO COKPAaTHUTh, €CIIH Y BCEX UJIEHOB CEMbH
OIMH M TOT X€E OINepaTop CBSA3U.

4. 310poBbIid 00pa3 XU3HU MO3BOIUT 3HAYUTEIBHO C3KOHOMUThL Ha Me-
IUKaMeHTaxX U pacxofax Ha yCIyrd Bpadei.
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5. 3aTpaTthl Ha MOKYIKY IPOMBIILIEHHBIX TOBAPOB MOXKHO 3aMETHO
YMEHBILIUTh, €C/IM MpuobpeTraTh TOBapbl B MHTEPHET-MarasMHax, Tak
KaK B CTOUMOCTb 3TUX TOBAPOB HE 3aK/1aAbIBAETCS apeH/1a MOMEIIEHUS,
KOMMYHAa/IbHbIE€ YCIIYIM, KOTOpbIE OILUIaYMBAIOT Bjade/iblibl Mara3uHa,
3apaboTHas ruiata npoaaBliOB.

6. Hepenko cTOMMOCTE HEKOTOPBIX MPOAYKTOB MUTAHUSA, ObITOBOI XU~
MHUU, TIPEAMETOB TMTMEHbl B OOMBIIMX YIMAKOBKAX HEMHOIO MEHbIIIE
CTOMMOCTHM TOBapa B MUHU-YITAKOBKAX.

7. JUCKOHTHBIE KapThl MO3BOJAIOT cOKOHOMUTH oT 10 mo 20% ot cTtou-
MOCTH TOBapa WM YCIIYTH.

Illae 3. Ilnanupyem 6rodacem.

[1nanupoBaHue OrOIXKETa COCTOUT B 00s13aTETbHOM eXeMecI4YHOM che-
PEeXEHMH 4YacTU JEHEXHbIX CPeACTB (HarpuMep, BKiIad B OaHKe) U OT-
Ka3e OT HEKOTOPOM YaCTU MPUBLIYHBIX PACXOA0B, OT KOTOPLIX €CTh BO3-
MOXKHOCTB OTKAa3aThCsl.

Lleab0 ceMbM SBISAETCS OOCTHXKEHMEe e€ OmarococtosHus. [IpuHLMIIBL
3¢ HEeKTUBHOTO BeAeHUS JOMAIIHEro X03s1MCTBa ObLIM MOJIOXKEHBI B OCHOBY
9KOHOMMKH rocygapctsa. Llebio 95KOHOMUKH TOoCyAapCcTBa TAaKKe SIBISETCS
rnoBeilIcHHE OarococTosiHus obuiecTtBa. Peanusysi 3Ty 1ie/ib, rocyaapcTBO
yCTaHABIMBAeT MUHUMAIbHO HEOOXONMMBIN YpOBEeHb DJIaroCOCTOSIHUS, KO-
TOpbI 00s13aTeIbHO OyaeT obecrneueH. DTOT YypOBeHb 01arocOCTOSHUS 3a-
KperuiéH 3aKOHOIaTe/IbHO.

KioueBasi posib OTBEIEHA CIEAYIONINM MMOKA3aTE/IsIM

1) moTpebuTenbCcKass KOp3UHa,

2) MPOXKUTOUYHBIN MUHHUMYM;

3) MUHUMaIbHBIN pa3Mep oriaTtel Tpyaa (MPOT).

IMToTpeduTenbCKaa KOP3MHA — HEOOXOOUMBIE [IJIS1 COXPAHEHUS 30pPO-
Bbsl YeMOBeKa U obecrnedyeHUs ero XKU3HenesaTeIbHOCTU MUHUMAIbHBIM Ha-
0Op MPOAYKTOB MUTAHMS, 4 TAKXKE HEMPOAOBOJIbCTBEHHbBIE TOBAPbI M YCIIYTH,
CTOMMOCTB KOTOPBIX ONpPEIessieTcs B COOTHOIIEHUH CO CTOMMOCTbIO MUHMU-
MajIbHOro Habopa IMPOAYKTOB ITUTAHUS:

1) MpoaOBOILCTBEHHLIE TOBAaphl, HANIPUMep MY4YHbIe U3AEIUsl, KPYIIbI,
OBOIIHbIE KYILTYpPbI, MSICHbIE, PbIOHBIE ¥ MOJIOYHBIE MTPOAYKTHI;

2) HENnpomoBOJbLCTBEHHBIE TOBAphI: OJEX/a, JIeKAPCTBEHHBIE Mpenapa-
Thl, TEXHHUKA,

3) yCyTH IO OILIaTe XWIbs, TeIUla, BOJbI, CBETA, 3aTPaThl HA TPAHCIIOPT,
KYJIBTYPHbBIC MEPOIIPUSTHS U AP.
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[IpoXuTouyHbIii MUHUMYM — CTOMMOCTHAasi OlLIEHKA MOTPeOUTEIbCKOM
KOP3UHBI, a TAKXKE 00s3aTe/IbHbIE TLUTATEXKU U COOPBI.

BenvnuuHa rpoXMUTOYHOr0O MUHMMYyMa Ha OYIIY HACEJIEHMS M I10 CpyIi-
[aM HaceJIeHUs B LIEJIOM IO CTpaHE U B PErHOHAX OIPEHe/IsieTCd UCXOOs U3
noTpeOUTENbCKOM KOP3UMHBI U JaHHBIX Poccrara o0 ypoBHe NmoTpedUTENb-
CKHMX 1IEH Ha TOBapbl M YCIYIM M PAcXOIOB MO 00s3aTe/bHBIM ILIaTexam
U cbopam.

Kpome Toro, npoxXuToYHbIH MMHUMYM HAaXOIUT OTPaKeHUE B TAKOM [0-
Kazartesne, Kak MUHUMaIbHBIN pa3Mep oratel Tpyaa (MPOT). Ero BenuunHa
ycTaHaB/IMBaeTcs (eaepalbHbIM 3aKOHOM M Yepe3 OIIpede/iEHHOE BpeMs
KoppekTupyeTcss B cBsi3u ¢ uHbmsguueii. MPOT ucnonb3yercst oas peryim-
pOBaHM4 OILIAThI Tpyda, A1 pacyéTa NocoOui Mo BpeMEHHOH HeTpYIOCIo-
COOHOCTH Y /18 MHBIX 1IeJei 00513aTeILHOr0 COLMalbHOIO CTPaXOBaHMSI.

OcHOBHbIE MNOHATUA U TEPMMWHDI:

ceMeiHasi 9KOHOMMKA, MOTpeOHOCTU, MOXO0/, pacxoa, Oiomker: cbalaHCHU-
pOBaHHbIM, HeDUUNTHBINA, H30BITOUHBIN (MPOMULIMTHLIN), TOTPEOUTEIb-
cKasl KOp3MHa, MPOXUTOYHBII MUHUMYM, MUHMMAJIBHBIIA pa3Mep OIUIaThbl
tpyaa (MPOT).

BOI'IpOCbI M 3aflaHNA

1. Kakyio ocHOBHYO Nnpobnemy pelwaeT cemenHas 3KoHoMuka? 2. MNepeuncnu-
Te ocHOBHble NoTpebHocTn cembu. 3. KakoBa ocHoBHaa QyHKUMS CEMbU U B YEM
oHa 3aknoudaetca? 4. HazoBuUTe UCTOYHUKM ceMenHoro goxopa. 5. Yto Takoe no-
TpebuTtenbckas kop3uHa? 6. Kakve npasuna Heobxoaumo cobniogats Npy NNaHu-
poBaHMM cemenHoro biogxera?

Mo3HakombTeCh € NUpamuaown notpebHocTen. OnpegenuTe, Kakue rpynnb
noTpebHoCTel ecTb y YenoBeka, a Kakme — y ceMbW. ECTb N paznuumns?

2apgaHuve 2

Cocraebre nepevyeHb H806)(0,I1HMI:IX TOBapoOB W ycnyr ang Bawewn cembun. Paz-
nennTte MxX Ha NOCTOoAHHbBIE U NepeMeHHbBIE PpacxXobl.

PaccuutanTe BlompkeT cBoer ceMbm 3a Mecay,. CaenanTe BbIBOJ O Ballem ce-
menHom bropxeTe. CocTaBbTe NepeyeHbs He0DXOAMMBIX peKoOMeHAaLUMMN N0 3KOHO-
MWW CPefcCTB.
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§ 41. OcHOBBI IpeANPUHUMATEIBCTBA

Kaxk BbI fymMaeTe, ecTh 1M Y BAC CKITOHHOCTD K IIPeANTPUHUMATENbCTBY?
B kakoii chepe nesaTenbHOCTH BbI XOTEIH OBl €€ MPOSBUTH?

OpHuM U3 Haubonee 3¢ HEeKTUBHBIX CIIOCOO0B MOMOTHEHUS CEMEMHOTO
Gromkera SIBASETCS MPenpuHUMATEILCTE0. ZKemaHue cOOCTBEHHBIMU pyKa-
MH, Ha COOCTBEHHBIC CPEACTBA U IMOA COOCTBEHHYIO OTBETCTBEHHOCTH CO3-
J1aTh HOBOE TPeANpUsSITHE, HOBbIE TOBAPhI MJIH YCIIYVITM, HOBBIE CIIOCOOLI MpOo-
M3BOICTBA WM TOPTOBIM BIOXHOBIISAET MHOIUX Jitofacii. He Bce U3 Takux no-
MBITOK YBEHYMBAIOTCS YCIIEXOM, HO HEKOTOPbIE MPEBOCXOIAT CaMbl€ CMEIbIe
OXKMIAHUS.

IIpennpuHMMAaTEIBCKAA NeATEIbHOCTh — CAMOCTOSITE/IbHAS, OCYILECT-
BJIsiEMasi Ha CBOM pPMCK JesATe/IbHOCThb, HanpaBjeHHas Ha CHCTeMaTU4ecKoe
MnoayyeHue NpUObLTH OT MOJIL30BaHUS UMYIIIECTBOM, MPOAAXKH TOBAPOB, BbI-
MonHeHWs paboT MAM OKa3aHWs YCIyr TULaMM, 3aperucTpUpOBaAHHBIMH
B 3TOM KA4YeCTBE B YCTAHOBJICHHOM 3aKOHOM MoOpsiake [ paxmaHcKUM KOIeK-
coM Poccuiickoit @enepanum (m. 1 cT. 2).

[ToHATHE <«IIPEANPUHUMATENbCTBO» POACTBEHHO IIOHATUIO «OU3HEC»,
OIHAKO 0 OM3HECe NrOBOPST KakK 00 YCTOSBIIEHCA X035UCTBEHHOM IESITEIbHO-
CTH, HanpaBIeHHOM Ha MolyyeHue MPUOLLIH, TOrIa KaK MOHSITHE «IPearpu-
HUMATE/IbCTBO» LIKpe ¥ 003aTe/IbHO CBA3aHO C HOBATOPCTBOM M IMOBBILICH-
HbIMM puckaMu. [IpeanpuHUMAaTENbCTBO, KPOME XO3SIMCTBEHHON NesITeb-
HOCTH, MOXET OBIThb HAIIPaB/IEHO Ha peajM3allMi0 COLMAIbHBIX ITPOEKTOB
(coumalbHOe MpeanpUHUMATEILCTBO), MOXET OBITh «BHYTPEHHUM» — UH-
mpanperépcmeo (HanpuMep, B JIMLE paDOTHUKA MPEANPUATUSA, OTHOCHLILE-
rocsi K CBOMM 00s13aHHOCTSIM TBOPYECKH, C MHULIMATUBOM, IIPUHUMAIOIIETO
HecTaHmapTHele pemieHusi). ColUanbHBIMU TIPEANPUHUMATEISIMU MOXHO
Ha3BaTh T€X, KTO CTPOMUT WU (pMHAHCHUpPYET IKOAEepeBHHU, peabUIUTALIMOH -
Hbl€ LIEHTPbI I OOJIbHBIX JETeH, OTKPbIBAET 300MapKH, LIKO/IbI (pepMepoOB
1 MHoroe apyroe. OgHako I'paxnaHckuii kogeke PP oToxXaecTBaseT MOHA-
TUS «IIPpeANPUHUMATEIbCKAS IEATETbHOCTb» U «OM3HECH.

MMeHHO X0351liCTBEHHAS AESATEIbHOCTD SAB/ISETCS ONHUM M3 CYIIeCTBEH-
HBIX UICTOYHUMKOB JIOXOa /1 ceMbU. DTa AeITe/IbHOCTb MOXET ObITh HAIpaB-
JIeHa HAa MPOU3BOACTBO TOBAPOB, YCIYT, KOMMEPILIMIO U KOHCAJITUHT.

KomMepuuss — TOProBo-nocpeaHuyeckKuii Ou3Hec.

KoHcanaTUHr — [esITeTbHOCTh MO OKAa3aHUI0 KOHCY/IbTAlIMOHHO-3KC-
MEPTHLIX YCIIYT.
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PDopMbl MpeANPUHUMATENBCKOM AeSTEeIbHOCTH pasnuyHbl IIpeanpus-
THUS B paMKaxX OgHOM M3 (hopM MOryT OOBbEAUHSATH OOMBIIOE YUCIO TIOAEH
UM HeDOJbIIYIO Ipynmny (HalpuMep, WICHOB OJIHOM CeéMbM) JTHUOO MOTIYT
OBITh MpeACTaBIEHBI OTHUM YetoBeKoM. CaMoi MpoCToi M pacnpocTpaHEeH-
HOU (QOpPMOH CeMEeMHOro MpearnpusaTUs SBISETCS UHAUBMIAYyaJlbHOE IMpen-
npuHumMmatenbecTBo (MI1). Coszmarens u Bnanenen MII (MHOuMBUAyaIbHBIN
MnpeanpuHUMAaTe/Ib) — OOWH YEI0BEK, HECYLIWH MOJHYI OTBETCTBEHHOCTD
3a IeSITeIbHOCTD MPEANPUATHUS U MOJIYYAIOLIHI BCIO MTPUOBLIL.

Ewme onHoit pacnpocrpaHéHHOM hopMoil NpeanpUuaTHUs A5 BEIEH U ce-
MEHMHOro OM3Heca SAB/ISAETCS O0IIECTBO C OrpaHUYEHHOM OTBETCTBEHHOCTBIO
(O00). D10 yupexméHHOEe OTHUM MIH HECKOTbKUMM OPUAUYECKUMU
u (M) dU3HIeCKHMMU JTULIAMU X03SMCTBEeHHOE 001eCTBO, YCTABHbINA Kalli-
TaJl KOTOPOro pa3feiiéH Ha J0JIU; YYaCTHUKU ODIIeCTBA HE OTBEYAIOT I10 €ro
00s13aTenbCTBAM M HECYT PUCK YOBITKOB, CBSI3aHHBIX C JeATEeIbHOCTbIO 00-
LIECTBA, B Mpeaenax CTOMMOCTHU IMpUHALIEXANMX UM JOJel WM akIUi
B yCcTaBHOM KanuTane obmiectsa (I'paxxnaHckuii kogekc P®, cT. 87).

[Mpu ocymecTBIeHUU CEMEMHOro MpeANnpUHUMATEILCTBA YacTO HC-
nojab3yercs popma ToBapuiliecTBa. ToBapuIIecTBO — 3TO IpednpUsiTHE,
KOTOPBIM BIAACIOT ABa WJIM HECKOJIbKO Ye/IOBEK, YUaCTBYIOIIUX B €ro ypaB-
aeHuu. OHU MOTYT 00BEIUHATE CBOM CIIOCOOHOCTU, WU, YCUIUS U Kallu-
Tajbl.

[IpeumyliecTBa M HEOOCTaTKM pPa3HBIX OpPraHMU3allMOHHO-TPABOBBIX
dbopm BeaeHus GU3Heca npeacTaBiaeHbl B Tabauiie 7.1.

Jliobass nesaTenbHOCTh TpeOyeT TIIATEAbHOM IIOATOTOBKH, OCODEHHO
npeanpuHUMAaTeIbCKasl, TaK KaK OHa CBA3aHa ¢ BBICOKMMMU puckaMmu. [loato-
MY, HaYMHAasl CBOI OM3HEeC, KaX bl MpeanpuHUMaTe b COCTABISET OM3HeC -
IJIAH, KOTOPBIN 3aK/I049aeTcs B pa3paborke U 000CHOBAHUM MpeANpUHUMA-
TEMbCKOIO MPOEKTA B LIEJIOM UM TOMOraeT OTBETUTh HA BOIPOCHKI: CTOUT JIU OT-
KpBIBATh MPEINpUITUe, CTOUT JW BKJIaAbIBATh B HETO JAEHbLIW, OKYIISITCS JIU
3aTparhl ¥ T. A. BU3HEeC-MIaH — 3TO UHCTPYMEHT, MO3BOJISIONIHIA CIIPOrHO-
3MpOBaTh HE TOJAbLKO IUIAaHMPOBaHME OM3HECa IMpPH €ro OTKPLITUM, HO M ero
pa3sBUTHUE B Ja/IbHEUIILIEM.

bu3Hec-mIaH — 3TO KpaTKoe, TOYHOE, JOCTYITHOE U MOHSTHOE OMuca-
HHE MpearojaaracMoro 6M3Heca, BaXXHEUIIUH UHCTPYMEHT IIPM paccMOTpe-
HUK OOJIBIIOr0 KOJIUYECTBA Pa3IMYHbIX CUTYALIUM, MO3BOJIAIOLIUN BhIOpaTh
Haubonee NepcrieKTUBHLIE PEIIeHUs] U OMPEae/IUuTh CPENACTBa IS UX JOCTH-
KEHUS.
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Tabnunua 7.1. NMpeumyuiecTsa U HEAOCTAaTKM pPa3HbIX
OpraHu3auMoHHO-NpPaBoBbIX hopM BegeHns Ou3Heca

OpraHnszauMoHHO-
npasoBas opma Mpemyuwecrea Hepocratkmn
npeanpyuAaTUA
MHomBuayaneHoe Jlerko yupeguTs; OrpaHuU4eHHOCTb
npeanpuaTne 3HauMTensHas ceobopa (hHaHCOBLIX CPeAcCTs;
JeNCTBWIA; TPYAHOCTU COBMELLEHUS
CyLEeCTBEHHbIE CTUMYIbI ¢hyHKUWI KOHTpONA U
3 ek TUBHOU ynpasneHus;
AefATenbHOCTH NonHas MMyLlecTBeHHas
OTBETCTBEHHOCTb
ToBapuulecrso Jlerko yupeauTs; bonee Bo3M0XHOCTE BO3HUKHOBE-
BbICOKas, 4eM B MHOANBU- HWA HECOBMECTMMbIX
AyanbHOM NpeanpuaTun, | MHTEpPecoB B yrpaBneHuu,
cneumanusaums HEeCOornacoBaHHOCTH
B ynpasneHuu v bonee OEeWCTBUK; PUCK pacnaga
Wrpokne PUHaAHCOBbIE ¢pvpmMbl Npu BeiXxOge
BO3MOXHOCTH OAHOTO U3 BNagenbues
Obuwecreo Linpokre BO3IMOXHOCTH OpraHv3ayMoHHblie
C OrpaHU4eHHOM npUBNeYeHMn KanuTana; M PMHaAHCOBbIE CNOXHOCTK;
OTBETCTBEHHOCTLIO | OrpaHuW4YyeHHas OBOWHOE Hanoroobnoxe-
OTBETCTBEHHOCTh; HUe;
npevMylliecrea pacxoxpgeHus B QyHKLUMaX
obbeaAuHeHWs KanuTanoB | KOHTpPONs W ynpasneHus

Crpykrypa OM3Hec-I1aHAa:

— pesloMe;

— OIMUCAHUE OTPACIH, B KOTOPOI OyIeT OCyLIeCTBASITbCS OU3HEC;
— OIMMMCAHKE TOBapa WM YCIIYTH;

— OIMUCaHUEe pbIHKA CObITA U KOHKYPEHLIMHU;

— IUIaH MapKeTUHra, B TOM YMCiIe co3aaHue 6peHaa (MapkKu);
— 000CHOBaHKE OPraHU3alMOHHO-TIPABOBOM (hOPMbI MPEANIPUSITHS

— OIMUCAHHUE MPOHUIBOACTBCHHOIO MPOILIECCa,

— (uHAHCOBBIM IJ1aH;
— ONnMcCaHHe UCTOYHUKOB (pMHAHCUpPOBaHUS OU3HECA;
— OMnucaHHe PHCKOB.

busHec-maaH Kak MpearnpuHUMaTe/IbCKUM MMPOEKT HauMHAeTCsl C 0COo-
3HaHUsA MMpoOJIeMbl, IOCTAHOBKU YETKOM KOHKPETHOM LiejM, ONMMCaHUs He-
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00XOOUMBIX PECYpCcOB, OMUCAHMUSA BO3MOXHOCTEH WM Yrpos, IJIaHUPOBAHUS
rmpoueccau T. 1.

B ocHoBe ycneurHocTu OM3Heca JexXuT OusHec-uaes. Yem 0oliee opuru-
HajlbHA, YHUKaJlbHA WM BOCTpeOoBaHa Ha pbiHKe OM3Hec-uaesi, TeM bosee
YCIEITHBIM MOXeT ObITh Ou3Hec. [ouck axmyaavroli 6uzHec-udeu — K-
yeBas 3aJa4a Jio60ro HAaYMHAIOIETO NpeaAnpUHUMATES.

B egpepe npouzeodcmeaa 310 MOTyT OBITH aTe/be WIM MAaCTEPCKHUE MO U3T0-
TOBJIEHUIO OEXKIbI, MPEIMETOB MHTEPbEPA; MEKAPHUW; MUHHU-1IEX 10 MTPOU3BO/I-
CTBY KOHCEPBUPOBAHHLIX OBOIEH M (DPYKTOB MO JOMALIHUM PELIETITaM M JIp.

B cghepe ycaye — opranmsaiiusi pasBiieueHUid, MpeaocTasieHe oopaso-
BaTeJbHBIX, KITMHUHTOBBIX YCIyT (npodeccuoHanbHast yoopka cujlaMu cre-
LHAaJIM3MPOBAHHBIX KOMIIAHUIM), OKa3aHHUeE YCIyT B chepe KpacoThl U 340p0-
Bbs U T. .

B mupe komnvromepnoix mexHoaoz2uti aKTyallbHBIMU CTaJlW YCIYTH
B cchepe aneKTpoHHOro 6M3Heca: OHIalH-KOHCY/IbTALIMU pa3HbIX CIIeLHaIuc-
TOB, TOKYNKU Yepe3 UHTEPHET-MAara3uHbl, 3aKa3 YCJIYT WIM OOCTABKA €bl
yepes CepBMCHI CAUTOB, OM3HEC, OCHOBAHHLIN Ha 3D-TexHomorusax, v ap.

Takum obpazoMm, MpeanpUHUMATEILCKUM MTPOEKT B LIEIOM OO/DKEH CO-
aepxath OM3Hec-TUIaH Kak 000CHOBaHUe Mpoliecca Co3AaHus ToBapa Wiu yC-
JYTU U COOCTBEHHO TEXHOJIOTUYECKHUI MPOIIECC MO U3TOTOBJIEHUIO 3TOrO TO-
Bapa. [lo 3aBepieHUMM LMKIIA NMPEANPUHUMATEIBCKOrO IMPOEeKTa MOay4aeTcs
rOTOBBIN MPOAYKT, KOTOPLIH COOTHOCHUTCS C MpeacTaBleHHbIM B OM3HeC-T1a-
He MpeIBapUTeIbHbIM 00pa30oM U MpU HEOOXOAUMOCTH BHOCSTCH U3MEHEHUS.

busHec-naH oJMXKEH coaepXaTh CIAEAYIOIIUE pas3fieiibl, B KOTOPbIX Oy-
ayT paspaboTaHbl BCe aCMeKThl MpeanoaaraeMoro 6usHeca.

1. PestoMe — coOOepXUT KpaTkoe ornucaHue Gupmbl, DpeuMyllecTBa
MPOEKTa U OXXUIAEMbIE PE3y/IbTaThl.

2. OnucaHue OTpac/iv, B KOTOPO# OyaeT OCyLIeCTBIATLCA OHU3HEC.

3. OnucaHue TOBapa WK YCIIyTH:

s  HauboJee MOJHOE ONMUCAHKWE TOBApa WU YCIIYTH;

e  [IpUMEpHas LieHa;

*  YHUKa/IbHbIe OCOOEHHOCTH MpeanoaaraeMoro npoaykra,
e TIOCHEnpogaXxkHoe obcayKuBaHUe (CepBUC).

4. OnucaHue pbIHKAa cObITA — XapaKTepu3yeT OCOOEHHOCTH pbIHKA U
MO3BOJISIET NMPEANPUHUMATENIO YETKO NMPEACTaBUThL CBOETO MOTpeduTens.

5. KoHKypeH1IMsT — XapaKTepuCTUKa KOHKYPEHTOB: BBISBIEHUE KPYII-
HEHWIIIUX KOMMAaHUN-KOHKYPEHTOB U MpeaMeTa KOHKYPEHIIMU, OTpeneIeHue
YPOBHS LIeH Ha NPOAYKT Y KOHKYPEHTOB.

6. Ilnan mMapkeTHHra, B TOM 4HMcClIe co3gaHue OpeHma (MapkKu ToBapa),
pacKphIBAIOIIMK CXEMY pacIlipocTpaHEeHUs TOBapa, LIEHOBYIO MOJTUTUKY, Me-

234 PN

materialld




TOAbl CTUMYVIMUPOBAHUS TMPOAAXK, OPraHU3alldIo0 MOCAENPOIAXHOTO rapaH-
TUMHOrO O0CIyKUBaHUSA, peKiIaMy U (opMUpOBaHHE OOIIECTBEHHOIO MHE-
HUs, hopMUpoBaHUe OpeHaa.

7. OGocHOBaHHE OPraHU3allMOHHO-TTPAaBOBOI (hOPMBI MIPEAITPUSTHS.

8. OnucaHue MpOU3BOACTBEHHOIO Mpoliecca, B TOM YHUCIE ONMMCaHUE
MOMeEIeHUs, rae OyaeT MPOU3BOAUTLCS TOBap, 060pynOBaHUSs, TMMOCTABIIU-
KOB CBIpbSl, MAaT€pPUAIOB, KOMILIEKTYIOIIMX, TeXHOJIOrHYECKOro mpolecca,
HU30epKeK IMPOU3BOACTBA.

9. OuHAHCOBBIM IUIaH, colepXKalllWii IUiaH ABWXKEeHUS (UHAHCOBbLIX
CpEeACTB IO MECSLIAM M PacyeT IMpearoaaraéMoii BeIpYYKM, NPUObLIU U YOBIT-
KOB.

10. OnuMcaHMe MCTOYHMKOB (DMHAHCHUpPOBAaHMS OHM3HEca C yKa3aHHEM
BHEIIHUX (DaHK, rocyaapcTBEHHbIE CyOCHIMM, APYyrue KpeauTHbIE OpraHu-
3allMMd) WM BHYTPEHHHUX (COOCTBEHHLIE CPEACTBA) MCTOMHUKOB (DMHAHCHU-
poBaHUs.

11. OnucaHue pHUCKOB, [[e¢ AHATU3ZUPYIOTCS MAKCUMAIBHO BO3MOXHOE
KOJIMYECTBO YIPO3, KOTOPbIE MOTYT IMOACTEPEraTh Balll OU3HEC, U CIIOCOOLI MX
CHUKEHUSI.

JIr060ii GU3HEC CYLLIECTBYET B paMKaX OMpPeNeIeé HHbIX IOPUANYECKHUX HOPM
U TIPaBOBbIX OTHOLIEHUI. [To3TOMY MOC/Ie TOro Kak BaMUu MPUHSTO pellieHUue
0 Havajge IpellpUHUMAaTe/IbCKOM [esaTelbHOCTH, BblOpaHa OM3Hec-Maes,
ornpeneneHa opraHu3allMOHHO-INpaBoBas (hopMa BeeHUsA OU3Heca, pa3pado-
TaH OM3HEC-IJIaH, HEOOXOAUMO MPOUTHU roCyJAPCTBEHHYIO PETHCTPALHIO —
3apeructpupoBats npeanpuatue B YOHC Poccuu (Vnpasnenue Penepainb-
HOM HAJIOroBOM CIyKO0b1). BCce BOIpOCKH], CBA3aHHbBIE ¢ NMPOLEAYPOH rocyaap-
CTBEHHOM perucrpalmu, oTpaxeHsl B [paxnaHckoMm konekce PD (ct. 51).

Tlpednpunumamenvcmeo 6e3 pecucmpauluu He3aKOHHO U 81e4ém ao-
MUHUCMPAMUBHYIO, d UHO20d U Y20A08HYI0 OMEemCMeeHHOCMb.!

AIropMT™M perucTpaniy npeanpuaTHa

1. Boibpath cnocod odopMIeHUs U NMOoga4Yu JOKYMEHTOB. JJOKYMEHThI
MOTYT OBITh TMOArOTOB/IEHBI M IMOJAHBLI B HAJOrOBYI0 MHCIEKIMIO JTHO0BIM
yIOOHBIM CIOcOO0OM: Ha GyMare Wid ¢ MCIOJIb30BAHMEM CIIELIMaIbHBIX 3JIEK-
TPOHHBIX CepBUCOB, pa3paboraHHbix YOHC Poccun.

CepBucsl perucTpaLum:

«Ilomaya 3asiBKM Ha rOCyJIapCTBEHHYIO PErMCTPAllMIO B Ka4eCTBEe MHIU-
BUAYAJIbHOr0 NPearpUHUMATENSI».

«ITopaya 37MeKTPOHHBIX JOKYMEHTOB Ha rOCYIaPCTBEHHYIO PErUCTPALIMIO».

CrayaH ¢ material100.tlda.w
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2. ChopMupoBaTh MAKET JOKYMEHTOB, KOTOPBII 3aBUCUT OT BhIOpaHHOM
OpraHu3alMOHHO-TIpaBOBOM (pOpMbI OM3HECA H CITIOCcO0a MogaYr JOKYMEHTOB.

3. Coarb JOKYMEHTBI JIMYHO, Yepe3 MpeACTABUTE/Is] MO JOBEPEHHOCTH,
I10 TOYTE C 00BABICHHOM LHIEHHOCTBIO U OMUCHIO BJIOXKEHUS WU B DJIEKTPOH-
HOM BHIE.

4. IMony4yuTh CBUAETEILCTBO O FOCYIaPCTBEHHOM perucTpaluu, Harpu-
MEpP B Ka4eCTBE MHAMBUAYAJIBHOIO NMpeanpuHuMaresis. Eciu Bce OKyMEHTEI
o(OopMIIEHBI MTIPABUJILHO, TO MpOLIEAYypPa PETUCTPALIUM MPOUAET B HAJIOTOBOM
WHCHEKILIMU B TEYCHHUE TIATU pabOUYUX THEH.

5. IlpeanpuHMUMATEIL UMEET MPABO OTKPLITh CYET B OAHKE M 3aKa3aThb
COOCTBEHHYIO MEYaTh.

[Tocne sroro maHHoe npeanpusaTHe (€CIU 3TO MpPeanpusaTue ¢ odbpaso-
BaHMEM IOPHAUYECKOro Jula) OymneT BHeceHO B EMWHBIN rocymapcTBeHHBIN
peectp opuauyeckux jgull (ECPHOJI).

OcCHOBHBIE MOHATUA U TEPMMUHbI:

npeanpuHUMaTeIbCKasi AeSTeIbHOCTb, KOMMEpPLIUs, KOHCAJITUHI, OU3HEC-
ILUIaH, UHTpanpeHepcTBO, MHAuMBUAYaAIbHOe npeanpusatue (MII), obuie-
CTBO C OTpaHMYeHHOM OTBeTcTBeHHOCThI0 (O0O0), peslome, rocymap-
CTBEHHAas perucTpalus IpUINIYeCKUX JIULI.

BOI'IpOCbI M 3aflaHNA

1. anTe onpegeneHve nNpeanpuHMMaTENLCKON AeATensHocTu. 2. Hasosute
thopmMbl NpeanpUHUMaTeNnbLCKOW AeATENbHOCTU U OXapakTepusynTe ux. 3. Yto He-
obxoamMmMo caenartb B NepByrO o4epeib NPM opraHM3auumn npeanpuHMMaTenLCKon
neATensHoCTH?

CocraBbTe ODM3Hec-NNaH npegnonaraeMou GuUpMmel: 1) pesrome cBoern GUpPMbI;
2) onwucaHue oTpacu, B KOTopow bByaeT ocyuecTBnaTbCcA bBusHec; 3) onucaHue To-
Bapa nnu ycnyru; 4) onucaHune peiHka cbbita; 5) KoHkypeHUMKM B M3bpaHHon oTpac-
nu; 6) NNaH MapKeTUHra, B TOM Yidie cosgaHue bpeHaa (mapku); 7) obocHoBaHue
OopraHu3auMoHHO-NpaBoBoK GopMbl NpeanpuaTus; 8) onucaHMe NPoU3BOACTBEH-
Horo npouecca; 9) ¢puHaHcoBbir nNnad; 10) onncaHne UCTOYHMKOB PMHaAHCMpPOBA-
HuAa Bru3Heca; 11) onucaHne npegnonaraeMbix PUCKOB.

L8 b L%
i

HNnena 1. Pacyér OomKera ceMbu.
Nnea 2. [pennpuHuMare/IbcKas 1eSTe/IbHOCTb.
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[NTABA 8

NMpodopuneHTauns
n npogeccnoHanbHoe
camoonpeneneHue

Bribop Oyayiiei npodeccu — OTBETCTBEHHbIM MOMEHT B XKHM3HU MOJIO-
noro yenoseka. [Insa toro yroObl BeIOpaHHasa mpodeccus MpUHOCUIA pa-
O0CTh, AOCTOMHO OrtauMBajIach U 6bL1a BocTpeboBaHa, HY>KHO BIIAaIeTh UH-
opmanireit o peiHKe Tpyaa, IOHKMMaTh CBOM BO3MOXHOCTH U COOTHOCHUTD HX
CO CBOMMM XelaHUSAMU, TpeboBaHUsAMMU 001lIeCTBa U paboToaaTe/Ie.

§ 42. OcHoOBHI BEIOOpaA npodeccum

3HaeTe JM Bbl, KeM paboTaloT BalllM pOAUTEIH, OAOYILLIKHY U JeayIKu?
IToyemy M B KaKkoM BO3pacTe OHM cjesalu cBoH npodeccuoHalbHbII
BbIOOP? Kak oHu BuiOpanu yaebHOe 3aBeleHUE, B KOTOPOM ITOIYYHIIH
cBoi0 npodeccuio? 3anyMbIBAJIMCH JIM BBl O BbiOOpe Oyayiiei mpo-
(peccun? YeM BBl pyKOBOJICTBOBATUCH?

Bbl, KOHEYHO 3HAETE, YTO BCE B3POCIbIC JIOAU XOOSAT Ha paboTy U Tpy-
OATCcsa Mo cBoeil npodeccuu B onpeneéHHON NOMXHOCTH. Te U3 HUX, KTO
MobUT cBOlO paboTy M OosieeT 3a pe3yabTaThl Tpylda, pacCKasbiBalOT O HEH
CBOMM POJICTBEHHUKAM U JAPY3bsIM.

[1o okoHYaHuUU THOOOrO yueOHOro 3aBeaeHus npodeccuoHaIbHOro 00-
pa3oBaHKs YEJIOBEK HAaUMHAaeT UCKATh paboTy — mpemiaraTtb CBOM YCIYIM Ha
PBIHKE Tpyda, CTAHOBSACH [IPH 3TOM TPYAOBBIM PECYPCOM.

PoiHOK Tpyna — 3t1o chepa hopMUpOBaHUS CIIPOCA U MPEIOKEHUS HA
pabouyio cuity. Ha peiHKe Tpyaa ocyllecTBIsIeTCs «IpoaaXa» paboueil CUIbL.
PoiHOK neiicTBYeT Ha OCHOBE KOHKYPEHTHOIO B3auMOAEUCTBUS cnpoca (1mo-
TpebHOCTel paboTomareneid B HaWMe paOOTHHMKOB OIIpene/I€eHHOH IIpo-
(heccuu u KBanubUKALKMK) U MPeAI0kKeHHs Ha pabouyio CUIY U pPeryIupy-
€TCS YPOBHEM 3aHATOCTU M oruiaToi Tpyna. OTHOILIEHUSA Ha PBIHKE Tpyla
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PEryIupyIOTCca OOILIECTBEHHBIMU U TOCYIAPCTBEHHBIMU WHCTUTYTAMM, 3aKO0-
Hamu PO.

@DyHKIMHM PbIHKA TPyAa: colMaabHasg — obecreyeHUe HOPMAJIbLHOIO
YPOBHS J10X0A0B pabOTHUKOB; 3KOHOMHUYECKAsl — pallMOHalbHOE BOBJIEYE-
HUE, pacripeneneHue, peryMpoBaHiue U UCIOAb30BaHUE Tpyaa. PeIHOK Tpy-
1a SIBISETCS JeTEKTOPOM (IaTYMKOM TIPOBEPKM) COLIMATBHOTO IMONIOXEHUS
HaceJIeHUsl CTPaHBbl.

Ha coBpemeHHOM pBIHKE TpyAa B JaHHbIM MOMEHT Habiogaercs Imepe-
HM30BITOK 9KOHOMMUCTOB U IOPUCTOB IPU AeDUILIUTE MHXKEHEPOB, KBATHDUIIK-
POBaHHLIX pabOYUX U TEXHOJIOIOB, YTO HEOOXOMMMO YYMTLIBATh MPU BeIOOpE
npodeccuu.

TpynoBbie pecypchbl — 3TO YacTh HACcElIeHUs! CTpaHbl, KoTopas no du-
3UYECKOMY pPa3BMTHIO, MpUHOOpeTéHHOMY 00pa30BaHHIO, NpodeccuoHallb-
HO-KBalTM(UKALIMOHHOMY VPOBHIO CIOCOOHA 3aHMMAThCS TPYIOBOM Oesi-
TEIbHOCTBIO, Oo0ecreurBasi 3KOHOMUYECKOE pa3BuTHe cTpaHbl. B Poccum
TPYAOBOM pecypc COCTaBISIOT XKEHIIIMHBI U MYX4YUHBI OoT 16 mo 60/65 ner,
T. €. IO JOCTHUKEHUS UMH MEHCUOHHOTO Bo3pacTta. OCHOBHBIMM MCTOYHUKA-
MU TOMOJTHEHUS TPYJAOBLIX PECYPCOB SIBIISIETCH MONOAEXb, MUTPAHTHI U BbI-
HYXIEHHBIC MePECeICHIIbL.

CoBpeMeHHBIM PBIHOK TpyAa MPeNbsBIAET ClEAylolihe TpeboBaHUA
K MOArOTOBKE KaApoB: rnpodeccuoHalbHasi KOMIIETEHTHOCTb M CaAMOCTOSI-
TEIbHOCTb, KOHKYPEHTOCIIOCOOHOCTb, MOOMILHOCTh, MOCTOSIHHAS MOTpeb-
HOCTb B TOBBILIEHUM KBanu(uKaluu, UHHOPMAIIMOHHO-TEXHOIOTHYECKASs
KYJAbTYypa, THOKOCTh MBIIITEHUSI, KOMMYHUKAOEIbHOCTh, 3HAHUE MHOCTPaH-
HBIX SI3BIKOB, MPEANPUMMYUBOCTL, CIIOCOOHOCTh K MPearnpHHUMATETbCTRY,
OTBETCTBEHHOCTb, KPEaTUBHOCTb, pediekcus pe3yIbTaTOB CBOEro Tpyaa
M UX afieKBaTHas CaMOOILICHKA.

Ha pucynke 8.1 nmpencraBieHbl BO3MOXHBIE IIYTH MOAydYeHUs1 npodec-
CUOHAJILHOro 00pa3oBaHMs.

15t Toro yToObl caenaTh MPaBUIbLHBINA BLIOOD, HEOOXOAUMO OIPEIEIUTD
obaracme 6ydyweil npogeccuoHalbHol deameabHOCMU: TIPOMBbILUIEHHAs!
(n€rkas, TsoKEnas, NuiieBas U Ap.), CTPOMTENbHAs, CEPBUC, MEIMIIMHCKAs,
regaroruyeckasi, SKOHOMHYECKasl, IopuarudecKas M ap. 3aTeM 3a Bpemsi 00y-
YeHMSI B IIKOJIE, HA 3aHATUSIX B KpPyXKKaxX M CEKIIMSX Ha OCHOBAaHUM ICHU-
XOJIOrO-MeJaroru4eckKoro TeCTUPOBaHUS, MEIUILIMHCKOro o0cienoBaHus,
caMoo0pa3oBaHMsl, OOILEHUS C POAUTEISIMU, YIUTEISIMH, IICUXOJIOraMu,
OpY3bsIMU, MPEACTABUTE/ISIMU pas3iuYHbIX Mpodeccuii ciaeayeT yOeOUTBLCS
B MpaBUJIbHOCTH II€PBOHAYAIBHOIO BBIOOpa (COOTBETCTBUS KEIAEMOIO
U BO3MOXHOTO).
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Obmeo6paszoBaTe/ibHble OPraHM3allMd OCHOBHOTO
001mero odpa3oBaHMA, OCYHIECTR/IAIONINE 00PA30BATE/IbHYIO
AeSITeNbHOCTD 10 00pA30BATE/IbHBIM NPOrPpAMMAM OCHOBHOTO

odmero odopazosanus (5-9 Kiaaccen)

Tpynosas
NeATENBHOCTS,
Mnojgy4eHue
pabouyei
KBaJTU(HUKaALIUK
Ha MPOM3BOICTBE

O61ieobpa-
30BaTENbHbIE
OopraHu3arun

CpeaHero obLero
obpa3oBaHus
(10-11 kmaccsl,
OYHO-3a0YHasl,
3a04Has POpPMBL
obyueHHs)

[ToBblIeHHE KBaTU(PHUKAIIHHA,
MOJIYHYCHHE JTOTTOJTHUTEIBEHOTO
npodgeccHoHaAIBHOTO 0b6pa3oBaHMs

'

[MpodeccuonanbHbie
obpa3oBaTe/bHBIE

~a OPraHHu3alym, pealHu3yIOLIre

nporpaMmbl CpeJIHEro
MpoheCCHOHANTLHOTO
obpasoBaHus U/HUIH
npoeccuoHaIbHOTO
0by4YeHU (KOMIeaxKH,
TeXHUKYMBI M JIp.)
nocjae OKoHYaHus 9 u/mim
11 knaccog. [Toaroroska
pabouux, CIyXalMx U

é

ObuieobpasoBa-
TeJbHbIE OpPraHU3alNK
cpeaHero obuiero
obpasoanus (10-11
MPO(HUILHBIE KIACCHI)

O0pa3zoBarenbHbie
OpPraHM3alyiu BRICIIETO

oOpa3oBaHHs
SlCaTHE TON (rocynapcTBeHHBIE,
CpeIHEero 3BeHa MYHHMIHMTATBHbIE
¢ H YACTHBIE):
DakanaBpMar,
Tpyaosas npodgeccrHoHalb- CTIELIMAJIUTET,
Has J1esATe/IbHOCTh MarmcTparypa
Tpynopasi HayuHas
npogeccuoHaIbHas JeATe/IbHOCTD
JesATeNbHOCTh

(KYpChI, CTaXXUPOBKH, ripodec-
CHOHAJIbHAas MeperoAroToBKa)

f

[ToBbllieHHE KBaNUPUKALLAK, TOTYUYCHHUE

JOTIOJTHHTEIBEHOTO HpOd]ECCHDHEUTbHOTD OﬁpﬂBDBHHHH

(Kypchl, CTAXKMPOBKH, TIpodheccuoHanbLHas
MEPEIoAroToBKa), BTOPOE BhICIee 00pa3oBaHue

[MoBbllIeHUE
KBaTM(pUKALINHU
(acmupaHTypa,
NOKTOpaHTypa)

Puc. 8. 1. Bo3aMOXHBIE TYTH
noyiydeHus: npodeccuoHaATLHOTO 00pa30BaHUs
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[Ipu BeIOOpE npodeccuoHanbHONM 00pa3oBaTe/IbHOW OpraHU3alluu Mpo-
(heccuoHanbHOro 00pa3zoBaHMs YYUTBIBAIOT CICAYIOIIME OCHOBHbBIE KPUTE-
pUH:

— ypoOBeHb IpodeccuoHaIbHOIO 00pa3oBaHus (CpeaHee, BbICLIee);

— ¢hopma 00yueHUs (OUHad, OYHO-3a049HAasI, 3a04HA);

— BMI yuypenuTesss o0pa30BaTeIbHOM OpraHM3aliuy (rocygapcTBeHHasi,
MYHUIIUNATbHASA, KOMMepUYECKHEe U HEKOMMEpPUYECKME OpraHu3aluu, HpU-
auYecKue ¥ QU3MYCCKUe JTHLIA);

— MPEeCTUAKHOCTh KOHKPETHOIO0 Y4eOHOro 3aBedeHMs, €ro OCHAallEH-
HOCTH COBpeMeHHBIMU CpeACcTBaMU 00yueHUs1, 000pyI0BaHHUEM, a4 TAKXKE Me-
CTOIOJIOXeHHEe (OJIM30CTh K JOMY, YA0OCTBO moabe3aa M ap.).

Kaxnapiii nyTh noJiydeHus npodeccuu uMeeT CBOM IPEeUMYIIECTBA U He-
JOCTaTKHU.

TpynoBas nedTeTbHOCTb Cpa3y Mo OKOHYaHUM 9 Knacca (OCHOBHOTO 06-
uiero obpasoBaHus), T. €. MojydeHHe pabouei kBaauduUKalUK Ha MPOU3-
BOACTBE (MJIM Ha KPAaTKOCPOYHBIX KypCax), KaK IMpaBW/io, CBOAUTCS K BbIpa-
0oTke npodecCUOHAIbHBIX HABBIKOB 0€3 CUCTEMHOIO M3y4YeHUS CIelhalb-
HbIX HaykKk Mo wu3bpanHoil mnpodeccuu. YenoBeka ydar paborartb Ha
MPOCTEHIIIEM B IKCIUIyaTallid 000pynoBaHUU KOHKPETHOTO TPEANpUATUS.
OH paHO HauMHaeT 3apabaTbiBaTh, HO 3apaboTHas I1ara Takoro pabodero
HeBeauka. [Ipu cokpallleHud HITATOB OPEANPUSTUS TAKOM padOTHUK HM3-3a
HU3KOH KBATU(UKALIMU — TEPBbIA KAHIUAAT HA YBOJIbHEHHE.

Obpa3oBaTebHble 00pA30BATE/IbHbIE OPraHM3alMH — KOJUTEIKU,
TEXHUKYMbI 3aHUMAIOTCS IMOATOTOBKOM BbICOKOKBa/IU(pULIMPOBAHHLIX pabo-
YMX, CIYXKAILMX U CIIELMATUCTOB M3 YMCJIA BBIMYCKHUKOB 9 1 11 Kiaccos.

CoBpeMeHHBIH pabounii — 3TO He TOT YelOBeK, KOTOPhIil M3roTOBIsSIET
JETAIM C TMOMOILIBI PYYHbIX MHCTPYMEHTOB M MEXaHUYECKMX CTAHKOB BO
BPEIHBIX TSI 30POBbS YCIIOBUSIX.

CoBpeMeHHOE BBICOKOTEXHOJIOIMYHOEe aBTOMAaTU3UMPOBAHHOE I[IPOU3-
BOACTBO NpPENbABIAET K padouyuMM HOBBIE TpeOOBaHMS, TaK KaK (U3UICCKHUIA
XapakTep Tpyda CMEeHMJICS Ha YMCTBEHHBIN, CBA3aHHbIN ¢ HaJIaaKoi obopy-
JOBaHUs, 3alaHUEM U KOHTPOJIEM Ha HEM MapaMeTpPoOB, 00ecrneYyMBarOIINX
Ka4yeCTBO Oymyllero u3aeius.

CoBpeMeHHbIH paboYyMi TPYIUTCS HAa aBTOMATU3MPOBAHHBIX JIMHUSX,
crankax ¢ YITV, npomblilineHHBIX poboTax U ApyroM obopynoBaHuM, pabo-
TAKOILEM Ha OCHOBE JOCTHXKECHUN MHXKEHEPHBIX, MHOOPMAaLlMOHHBIX U XUMH-
yecKUX TexHonorui. [Ipu 3ToM Bce TpyaIoBbIE ONepalMu TPeOYIOT OYKBaIbHO
CTEPUJIbHBIX YCIIOBUI BO U30€KaHME MOJOMKM 000pynoBaHUS U /IS JOCTH-
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JKEHUSI Ka4ecTBa BbIMYCKaeMoOi mpoaykKuuu. YTobwl paboTtath Ha COBpEMEH -
HOM 000pyIOBaHUM, HEAOCTATOYHO YMETh «HAXKUMATh HA pa3HbIC KHOTIKHU».

CoBpeMeHHBbIH pabouMii NOIXKEH BIaAeTh KOMIIETEHLIMSAMH B 00J1acTH
TEXHOJIOIrMI BBINYCKA M3Aenuii U1 o0paboOTKM MaTepuaia Ha MPUMEHSEMBbIX
MHCTpyMeHTaxX U obopyaoBaHMM, 3HATH OCHOBBLI IMPOrpaMMMPOBAHUS OIS
obecnevyeHus U3rOTOBIEHUSA u3aenus. Tpya paboyero Ha COBpEMEHHOM IIPO-
M3BOJCTBE HOCUT TBOPUYECKHIi, a HE MOHOTOHHBIM XapakTep. Hemanéxk Tort
IeHb, KOraa o0CnyKMBaHUE COBPEMEHHOI0 BbICOKOTEXHOIOTHYHOTO aBTOMA -
TU3UPOBAHHOTO MIPOU3BOACTBA MOTPEeOYET OoT pabouero BeicLIero nmpodeccu-
OHaJILHOrO 00pa30BaHMS.

KpanuduiimpoBaHHsle yHUBepcalbHbIE B paMKax Mpodeccuu pabouue
(TOKApb, MEPEMIETYMK, 1IBES, MIOPTHOM, MapuKMaxep U [p.) O4eHb BOCTpe-
OoBaHbl Ha pbIHKE Tpyaa U npodeccuii, 3apaboTHas riata Takux paboumx
BbIllIE cpeaHel 3apaboTHOM 11aThl 1o crpaHe. Pabouuii BeicoKOM KBanudu-
KallMM HUKOTa He ocTaHeTcs 0e3 paboThl.

CrieiMaaIucThl U ciayxaiiue (MeIUIIMHCKUE CECTPBI, CTPAXOBhLIE areHThI,
MOAEIbEPbl-KOHCTPYKTOPbI, OMOIMOTEKAPH, BHU3AXKMUCThI-CTUIMCTBI U P.)
TakXe O4eHb BOCTPeOOBAHBI M PEAKO CTAHOBATCHA Oe3paboTHBIMU. 3apaboT-
Has IUlaTa COCLMATIMCTOB M CIyKAIIMX OHOMKETHOM cdepbl HEBBICOKA, HO
crabuiabHa. doxoa creumanucToB, paboTtalolux B cdepe cepBuca, 3aHUMa-
IOLIUXCS YacCTHBIM IPEANPUHUMATEIbCTBOM, BBILIE CPEIHENO IO CTPaHE.
OHu uMeT O006ablIMe BO3MOXHOCTH IS AOMNOJHMTENBHOrNO 3apaboTrka
B CBOOOAHOE OT OCHOBHOM paboTbl BpeMsi.

Cpok obyueHus B nnpodeccuoHaNbHBIX 00pa30BaTeIbHbLIX OpraHu3aly-
sXx cocTaBisieT or 2 mo 5 jer. B cpenHeM — 3—4 rona. Cpok y4€0bI 3aBUCUT
OT CHeLMaIbHOCTH, (hDOpMBI OOY4EHUMS M OT TOro, IOC/IE KaKOT0 KJIacca Bbl
MOCTYMWIX B OPraHU3alHIo.

CnenuajJucToB C BRICIIIMM 00pa3zoBaHUeM (MHXKEHEPOB, MeNaroros, Bpa-
yeil, OPUCTOB, 9KOHOMUCTOB, IIPOrPpaMMMCTOB, AUIIJIOMATOB, MTEPEBOIYUKOB
M 1p.) Ha Oase mojHoro obuero l1-neTHero obpa3oBaHMs A1 Pa3IUYHbBIX
oTpaciie MPOMBILLUIEHHOCTH, CEpBUCA NOTOBST 00pa3oBaTelbHbBIE OPTaHU-
3allMU BBICIIEr0 00PA30BAHMA — MHCTUTYThI, YHUBEPCUTEThI, AKAJICMHUH.

B Poccuiickoii ®enepaliiu yCTAaHOBJIEHBI CIEAYIONINE YPOBHU BBICIIETO
obpa3zoBaHUA:

— BbICIIee 0OOpa3oBaHUe — DAKAJABPHAT, MMOATBEPXIAaEMOE MPUCBOE-
HUEM KBanudUuKaluu (CTeneHu) «0axKanaBp», — OT YETBLIPEX JIET O0OyUeHUS;

— BbIClIEE 00pa3oBaHUE — CHEHNHATHMTET, MOATBEPXKIAEMOE MIPUCBOE-
HUEM KBaTU(UKALIUU <«IUITUIOMUPOBAHHLIA CHELMATUCT» MM <«CIeLMa-
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JUCT» — BbICIIIee 0Opa30BaHUe — MATUCTPaTypa, NMoATBEepXKIaeMble TIPUCBO-
€HUEM KBanudHUKalIMM «MarucTp», — OT JABYX JeT. Cneuuanurer — Tpaau-
LIMOHHOE BhIclIee obpazoBaHue B Poccum.

K ocBoeHuI0 mporpaMM MarvcTpaTrypbl AOMyCKAlOTCs JIMlia, UMEIOIIMe
BbICLIIEe 0Opa3zoBaHUE JIIOOOr0 YPOBHS.

CreneHH «MarucTp» U «CIIELMAIMCT» MO3BOJISIOT B JajJbHEHIIEM IIO-
CTYNMUTL B acnupaHTypy. bonbmuHcTBO paborogareneil MpennovyMTaIOT
OpaTh Ha paboTy IUIJIOMUPOBAHHBIX CIIEIIHAIMCTOB U MAaruCTPOB.

[To ucTteyeHMH NepPBBIX YETBIPEX JIET 00YYEHUS B BYy3€ HEOOXOAMMO Ompe-
JeMUThCS, KAKYIO CTYIIEHb BhICIIEro o6pa3zoBaHus Bl OyaeTe ocBauBath. Ec-
71 Bbl HE MJIAaHUPYETE MPOA0/LKaTh 00yYeHue WM Bbl B JaTbHEHIIIEM HE CO-
OupaeTech CBA3bIBAThH CBOIO KM3Hb C HAYKOUW WJIM pabOTOM B By3€, TO MOXHO
OCTAHOBHUTLCS Ha AUIJIOMEe OaKalaBpa WM CIIEHUATHCTA.

JIUTIIOM MarucTpa MOXHO MONIYYUTh, TOJBKO YK€ UMesl TUTIIOM CIelr-
anucTa WiId DakanaBpa, Ha OCHOBE KOHKYPCHOro otbopa (BCTYMUTEIbHBIX
9K3aMEHOB) He B KaXJIOM YUYpeJeHUH BBICILIEro npodeccuoHaabHOro 00-
pa30oBaHUsl, a TAKIKE HE 110 BCEM HAIlpaBJACHUSIM M CIIELIUATbHOCTAM.

HNudopmaiimio o cTyneHsa X BbIC1Iero rnmpodeccuoHalbHOro obpasoBaHus
O KaXKJI0M CrelralbHOCTH MOXHO HAWUTH Ha caiiTe By3a, B PeKJIAMHBIX MTPO-
CHEeKTaX WM Y3HATh HEMOCPEACTBEHHO B IPUEMHOI KOMUCCHHU By3a.

B nameit ctpaHe Beiciiee oOpa3oBaHUE SIBISETCS OUYeHb MPECTHXKHBIM.
BroicokokBanuduumnpoBanHblie [T-cnenuanucThl (CMeMUATIUCTDI, CBA3aHHBIE
¢ oOcayXMBaHUEM KOMIBIOTEPHOIO oO0OpynoBaHMsI, HANUMCAHHUEM TMpPO-
rpaMMHOro obecreueHus, Co3daHueM MHTEpPHET-caluToB, 00paboTKOH M 3a-
HIMTOM MH(OpPMALIMK), HHXEHEPBI, Bpauyu, IOPHUCTBI OYeHb BOCTPEOOBAHbI.
Mx Tpyn BhICOKO OIIAYMBAETCA. YPOBEHb pa3BUTHUs 00IIeCTBA, TIPECTUX TO-
cylapcTBa ONpPENessioTcs B TOM YHC/IE YPOBHEM pa3sBUTHS MPOMU3BO/ACTBA,
TEXHUKH U TEXHOJIOTUH. A 3TO 3aciiyra y4€HbIX, CTaTh KOTOPbIMU HEBO3MOXK-
HO 0€3 IMoJIyYeHHs BhICILIEro oOpa3oBaHUs.

Bribupas Oyaymyo npodeccuio, THATEAbHO MPOAHAIU3UPYHTE CBOM
CIIOCOOHOCTM M BO3MOXHOCTH, IMPOKOHCYJIBTUPYUTECh C IICHUXOJOTaMu,
YUUTEAIMU, poauTenssMu, BpadaMu. [ToapoOHO U3YYUTE MOHPABUBIIYIOCS
BaM Mpodeccuio, OLeHUTE BOSMOXHOCTHU (IyTH) e€ monyueHusi. BoiOupaii-
Te yueOHOe 3aBe/lcHUe, BBIMNYCKHUKHM KOTOpOro (1o BeIOpaHHOM BaMU Mpo-
(heccum) MoaB3YIOTCS CIIPOCOM Y paboToaaTeneii.

BribpaBs npodeccuio, Oyabre HACTOMYMBBLI B CTPEMJIEHUHM CTaTb B HeH
JIyd1mMm!
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Ilpu evibope yuebHoco 3asedenusn Ar06020 yposHsa oOpazoeanus (WKo-
Abl, Koanedca, 8y3a) caedyem oOa3amenbHo yoedumuscsa 8 HAIUMUU Y
He2o aKkkpedumayuu U AUYEeH3UU HA KOHKPEMHYI0 PopheccuoHalbHyo
deamenbHOCMb (NoayHeHUe KOHKPemHoU npogeccuu Ual cneyuatbHo-
cmu), nposepums cpoKu delicmeaus 3mux doKymenmoea. B npomueHom
caydde noay4eHHble ammecmam uau Ounaom mozym Ovlme RPUIHAHbL
HedellcmeumeabHbiMU, d OeHbeUu U épems Oydym nompaueHvl 6ny-
cmyio.

B coomeemcmeuu co cmamuéil 71 Pedepanvroeo 3axora om 29 deka-
6pa 2012 2. Ne 273-D3 «06 obpazoseanuu ¢ Poccuiickoii Dedepauuu»
npu npuéme Ha obyuerue no npozpammam baxkasraepuama u cneyua-
Aumema 6 20cyoapcmeeltble 8y3bl 3a CHEM OI00HCEMHbIX ACCUSHO8a -
HUil pad kameeopuil epacdarn (nobedumenu U NPU3EPLI 3AKAIOYU-
MeAbHO20 3MANA CEePOCCULICKOU OAUMNUAOLI WKOAbHUKO8, YEMNUOHbI
u npuzépsl Oaumnuiickux uep, unearudsl I u Il epynn u dp.) umerom
Ab20MbL: NPUEM De3 8CMYRUM eAbHBIX UCNbIMAHUI U NPeUMYUiecn et
HOe Npaso 3avuUcIeHUs.

MpakTuyeckas pabota N2 24
-«BbIOOp HanpaBneHus ganbHewnwlero oopasoBaHNA»

Ileav pabomsi: onipenenuTh BO3MOXHBIE MYTU MOTy4eHUsT 0Opa3oBaHUs
1o BeIOpaHHOM Mpodeccumn.

Oébopydosarue u mamepuasl. yieOHUK, KOMIIbIOTED C IOCTYIIOM B CEThb
HurepHer.

Iopsodok ebtnoanenus pabomaot

1. Pa3bepute mo pucyHKY 8.1 BO3MOXHBIE BapMaHThl BAllIErO >KM3HEH -
HOIO MYTH MOCJIe MOJyYeHUsI OCHOBHOIO ob1ero o6pasoBaHus (OKOHYAH s
9 xnacca).

2. OuLeHUTE JOCTOMHCTBA U HEIOCTATKH KaK10ro U3 BApMAHTOB I10 CJIeay-
IOLIMM TIO3ULIMSAM: CPOKU 00yueHUs, TIpeArojaaraeMble KauecTBO U YPOBEHb
rnpodeccuoHaNIbHbIX 3HAHUM U YMEHUI, BOSMOXHOCTHU U BAPUATUBHOCTD MPU
TPYAOYCTPOMCTBE, YPOBEHb 3apabOTHOM MaThl, NPEeCTHXKHOCTb, KapbepHbIN
poct. /1151 9TOro BOCNoiab3yuTeCh ceThbio MHTEpHET.

3. Ha ocHoBe noydyeHHOM HH(MOPMAaLIMK HAYEPTUTE B TETPAIM W 3aMo-
HuTe Tabnuuy 8.1 M caenaliTe apryMeHTHPOBAHHBLIM BBIBOA O BO3MOXKHbIX
M ONTHUMAIbHBIX (HAMIYYIINX) BApUAHTAaX TOJIYIeH s BaMHU MPo(deccHu.
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Tabnuuya 8.1. NMyTn 1 BapuaHThI

nony4eHus npodeccnu

CradaH ¢ material100.tlda.ws

BapuaHTbl nony4eHMs npodgeccun

BeHb npodec-
CMOHaNbHbIX
3HaHUM

M YMEHUI

Kputepun 9 K.I'I;CCOB. 11 knac- 11 knac-
BbiGopa pabota 9 knac- 11 knac- COB, ——
npodeccum Ha npepg- COB, COB, OO0 BINO 00 BMO

npMaTUA Kon- Kon- (caka- (enaiis-
(B opranmn- nempx nemx naspmu- nal
nureT)
Iauumn) ar)
Cpoku
obyueHus
MNpeanona-
raemsie Kaye-
CTBO W YypO-

Bo3moxxHoCTH
M BapuaTtue-
HOCTb Npw
TPYAOYCTPOU-
cTBe

YpoeeHb
3apaboTHomn
nnarhbl

MpecTUXXHOCTL

KapbepHbin
poct

BeiBOA:
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OCHOBHbIE MNOHATUA U TEPMMWHDbI:

PBIHOK Tpyda, XapakKTepUCTUKU PbIHKA Tpyaa, TPYAOBLIE pecypchl, Tpebo-
BaHMs K IMOArOTOBKE KaApOB, MYTH MOAyYeHUs MpodeccuoHalIbHOro 06-
pasoBaHusl, oOpasoBaTe/ibHbIE OpraHU3aluu npodeccuoHanbHOTO 0bpa-
30BaHMs, YPOBHH NnpodeccuoHalbHOro oopasoBanus, hopMbl 0Oy4YeHMs,
BU yupenuTenas oOpa3oBaTe/ibHOM opraHusaliuu, pabouue, ciayxallue,
criellMaaucThl, DaKanaBpuar, CriellMaJIuTeT, MarucTpaTypa, JULeH3us, ak-
KpeauTalus.

BOI'IpOCbI M 3aaHNA

1. Kakne TpeboBaHMA NpeabasnsaioT K COBpemMeHHbIM paboymm kagpam v no-
yemy? 2. Kakue popmbi 0bydeHMs Bbi 3HaeTe? Kakaa M3 HUX KaXKeTcsa Bam Nydlien
1 noyemy? 3. HaszoBuTe nyTn nonyyeHus npodeccnoHanbHoro obpasosanus, fo-
CTynHble B Bawem pervoHe. 4. Kakme npodeccnm nonb3yoTCa NONYNAPHOCTLIO HA
pbiHKe TpyAa B MecTe Ballero npoxusaHusa? 5. [epeuncnuTe, 4TO AOMXKEH YMETb
genate KBanupuuMpoBaHHbIM pabo4yuin B YyCNOBUAX COBPEMEHHOro aBToOMaTU3U-
poBaHHOro Nnpoussoacrea’?

Ncnonb3ys pecypcbl IHTepHeTa, ulyumTe, Nioau Kakmx npodeccnin HyXHbl Ba-
wemy ropogy (nocénky) cerogHs, dyayT Hy>XHbl Yepe3 5—10 net. HyxHa nu byger
TaMm, rge Bbl XUBETe, BbiIDpaHHaa Bamu npodeccusa? Ecnm HeT, TO rae bl npenno-
naraete TPYAOYCTPOMTLCA NO npodeccnn?

§ 43. Kinaccudukauus npodeccui

Brbl He pa3 cibllIanu ciaoBa «npodeccus», «CrelHaaIbHOCTb», «I0IXK-
HOCTb». B 4€M 3aKi04aeTcsa CMBICI KaXI0ro u3 3Tux noHsatui? Kak
BbI JIyMaeTe, M0 KaKuMM MpH3HAKaM (KPpUTEpPUSM) MOXHO pa3ielvThb
Bce npoceccumn Ha rpynnsl? Ob0ocHyliTe cBoii orBeT. Kakue npodec-
CHMU YMCTBEHHOTO U (hM3MUYECKOTO TPy/ia Bbl 3HaeTe?

Paznenenue Tpyaa B COBpeMEHHOM OOIIIECTBE 110 OTpac/siM obIecTBeH-
HOIO MPOM3BOACTBA, BHYTPU OTpac/ieil U BHYTPU OpraHU3alMi 110 TEXHOJI0-
TMYeCKUM, KBaTU(pUKALMOHHBIM U (DYHKIIMOHAIbHBIM MpPU3HAKaM IPUBO-
OUT K TOMY, YTO B MUPE MOCTOSHHO IMOSAB/ISIOTCSA MM UCYE3aI0T pa3jiMyHbIe
npodeccun U cneuranbHocTi. CylrecTBoBaHue Mpodeccum OT €€ BO3SHUK-
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HOBEHMS 0 MOJTHOTO UCYE3HOBEHUS HA3BIBAIOT UUKAOM HCUSHU Npogheccuil.
DTOT LHUKIT COCTOMUT U3 CIEOVIOIIMX ITAMOB: POXICHUE, PACLBET, ObITOBas
[MOBCEAHEBHOCTb, YMUPAHUE, UCUC3HOBEHUE. B mMpolioM CTONETUM TaKOM
uuKa pmunca okoso 60 ner. Ceityac IIMTENTBHOCTb LIMKJIA CYLIECTBOBAHUS
rnpodgeccur MOCTOSIHHO COKPAalllaeTcs B CBA3U C OypHBIM BHEIAPEHMEM MH-
b opMallMOHHBIX, FEHHBIX U APYTrUX TexHoaorui. Ha naHHbIH MOMEHT HAC4YU-
ThiBaeTcs bonee 40 Thic. mpodeccuii U crieuranbHocTel, okono 500 u3 koto-
PBIX €XEeroaHo ycTapeBaeT U BO3HUKAET BHOBb.

[Ipodeccus — 23To pon AeITENBHOCTH, CBA3aHHBIN C ONpeaeaéHHOM 00-
JACTBIO 00IIECTBEHHOTO MPOU3BOACTBA (TIEAaror, Bpady, My3bIKaHT).
Crienmansiocth — BUA 3aHSATUM B paMKax npodeccuu (yYUTe/Ib TEXHO-

JIOTUM, BPa4y-CTOMATOJIOL, CKpHUIIay).

B pamkax mpodeccuit U crnenuanbHOCTEH pasjiMvyalT JOZKHOCTh —
CTAaTyC B CTPYKTYPE KOHKPETHOIO MpeanpusaTus (CTapllivi rnpenogaBaTeib,
OUPEKTOP, 3aBENYIOI[UIA OTIEIOM).

B kaxnoit mpodeccun BeIIEIAIOT KBaJuHUKamuo (pa3psia, KaTeropuio,
KJlacC) — cCTeneHb BlaaeHus paboTHMKOM NpodecCHOHAIbLHBIM MacTep-
cTBOM. YeM Bhillle KBamuUKAaLIMSA, TEM BbIlIEe MpodeccCuoHATbHBIN pa3psia
4 oruiata Tpyna. KeanudukKallMOHHBIA pa3psi NPUCYXKIACTCs OTpaciieBOM
aTTeCTAllMOHHOM KOMUCCHUEH Ha OCHOBE 3aKOHOAATE/IbCTRA.

Y1006b1 OpUeHTUPOBAThCAd B MUpe npodeccuii, UX CUCTEMaTU3UPOBaIU
U KnaccudunupoBanu. i pykKoBoaUTe e MpeanpusaTHii, rocylapCTBEeH-
HBbIX YMHOBHHKOB yaoOHa KjaccudukKauus Mo NpUHALIEXKHOCTH K KaKoi-
MO0 9KOHOMMHYECKOM OTPaciau: MPOMBIILIEHHOCTb, TOProBJis, 34paBooxpa-
HEHUE, TPaHCHOoPT, 00pa3zoBaHUe, KYIbTypa U [p.

s yenoBeka, BbIOMparoliero rnpodeccuio, yaodHo mojib30BaTbes Kjiac-
cudukanuei akagemuka E. A. KnumMoBa, no KoTopoi TUIl npodeccuu onpe-
OeAeTCA MPeIMeTOM, LEeNbl0, YCIIOBUAMHU U opyausiMu Tpyna. [1aTe ocHOB-
HbIX THIOB NpodecCHii:

«yenoeex — mexHuKa» — obCIyKUBaHUe TEXHUKH, MPOU3BOACTBO U 00-
paboTKa U3Nenui U T. 1. (craecapb, pAIMOMOHTAXHUK, ITOMDEP, UHKEHEP U 1P.);

«yen06eK — uvenoéek» — BOCIIUTAHUE, OOyYeHHe, CEpPBUCHBIE YCIYTH
(yauTensb, MpoJaaBell, MNapUKMaxep, O(UIMUAHT, MEHEIXEp, XYPHAIMUCT,
IOPUCT U Jp.);

«4en08ex — Npupoda» — B3aUMOAEUCTBUE C PACTEHUSIMU U KUBOTHBI-
MU (bepMmep, arpoHOM, Te0JI0T, IKOJIOT, UXTHUOJIOT U Jp.);

«yen0éeKx — 3HAKO0E8As CcmeMa» — YCTHas U MUCbMeHHasi pedb, XUMH-
YyecKHe M MaTeMaTuueckue dopMyibl, KapThl, HOThI, rpaduku, cxeMsbl (Oyx-
raarep, IporpaMMHCT, KOHCTPYKTOp, CEKpeTaphb, oriepatrop 2BM u ap.);
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«yeno8ex — XydodxcecmeeHHbllli 0bpaz» — MY3bIKAJIBHOE, U300pa3u-
TEJIbHOE, ACKOPAaTUBHO-MPUKIAOHOE, JIMTEpaTypHOe, TeaTpalbHOE HCKYC-
CTBO (apTUCT, apXUTEKTOp, hoTorpad, My3bIKaHT, MOAECILED, BEILIMBAIBLIH-
11a, ITMCATENhb, IOBEIHP U Op.).

BHyTpu Kaxnoro tumna npodeccuii BbLASASIOT KJIACChl B COOTBETCTBUM
C LeJIAMHM TPyJa:

SHOCMu4ecKue — Yy3HaTb, paclio3HaTb, MPOBEPUTb, OLIEHUTb, KJ1acCH-
(bMLIMpOBaTh, MPOKOHTPOIMPOBATh (YUEHBIH, 1aDOpaHT, KOHTPOIED);

npeobpa3syroujue — U3TOTOBUTh, IEKOPUPOBATh, HAJIAIUTH, OTPEMOHTHU-
poBaTh ((ppe3epoBLIMK, IIBES, HATATYUK, TAPUKMAaXEp);

u3bickamenbckue — W300pecTy, NpUayMaTb, HAWTH pellieHue (TexHOo-
JIOT, MHXKEHEP-KOHCTPYKTOP, apXUTEKTOpP, AU3aiHEDP, SKOHOMUMCT).

ITo opyausim Tpyaa ¥ cpeCTBAM Pa3IMYaloT OTAENbI Hpogheccuii:

— PYYHOrO TpyJa — BBIIIUBAJILIIUIIA BPYYHYIO, TADUKMAaXep;

— MEXaHU3UPOBAHHOTO Tpyaa — WodeEp, LIBes, TOKAPb,

— aBTOMATU3MPOBAHHOTO Tpyda — 3BYKOPEXKUCCEP, OMEpPaTOp CTAHKOB
c YITY;

— (byHKIIMOHAIBHBIX CPENCTB OpraHW3Ma 4YejloBeKa — TIeBEell, akKTep,
apTycCT Dajiera M LMpPKa, CIIOPTCMEH.

Kpome Toro, rpynnsl npodeccuii pa3iMyaT U B 3aBUCHMMOCTH OT yC-
JIOBMH Tpyaa:

— Tpyad B OOBIYHBIX OBITOBBIX YCIIOBUSX — MMapUKMaxep, KOHAUTEpP, UH-
XKEHep;

— TPYyA Ha OTKPBITOM BO3[AYXE — arpOHOM, I'€0JIOT, JIECHUK, [TOYTaIbOH;

— Tpyd B HEOOBIYHBIX YCIOBUSX (Ha BBICOTE, IMOA BOAOW M Op.) — MO-
psSIK, IIaXTEpP, KPpaHOBLIMK, BOJOJIA3, cllacaresib, MOXApHbIM, MOJHLIEHCKHUH,
JIETYUK;

— TPy € NMOBBILIEHHOW MOpPaJbHOM OTBETCTBEHHOCTHIO (3a XU3Hb, 3[10-
pOBbE, BOCMUTAHUE) — aBUAAMCIIETYED, BOCMUTATEND, Bpay.

Monaa u cripoc Ha npodheccUU MOCTOSTHHO MEHSAIOTCS: OMHU TepsI0T BOC-
TpebOoBaHHOCTD, IPYTUe €€ MpuobpeTaloT. B HacToslEee BpeMs B CBSI3U C pO-
CTOM MHTEPHET-TEXHOIOTUM MHOTO mnpodeccuit B faHHOU cdepe moyunim
bonbinyio monynsapHocTs. CaMmbie BocTpeboBaHHbIe Tipodeccuu B Poccun
B HACTOSIIIUI MEePUOI: CMEHUATUCTBI B 001acTU UH(MOPMAIIMOHHBIX TEXHO-
JoTUM (MIpPOrpaMMMCTBI, CUCTEMHbIE aJIMMHUCTPATOPHI, BeO-AM3aliHEpHI);
WHXKeHepbl (MPOeKTUPOBIIUKH, TEXHOIOTH, apXUTEKTOPHI); KBATU(MUIIUPO-
BaHHBbIE pabouure Kaapsl (onepatopsl ctaHkoB ¢ YIIV u apyroro BeICOKOTEX-
HOJIOTUYHOTO obopyaoBaHus); pabOTHUKMU cdepbl cepBUCa — HHAYCTPUU
KpacoTbl U MOAbI (OU3aMHEpPbl, KOCMETO/JIOTH); MEIHLIMHCKHE PaOOTHUKHU
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(CTOMATOJIOTH, XMPYPrH, TeParneBThl); KBaTU(GULIUPOBAHHBIE OPUCTHI M 3KO-
HOMMCTBI.

K nepcnektuBHbIM nipodeccusiM OTHOCATCA: OMOTEXHOIOr, OMOUHXKE-
HEp, TEXHOJOI aBTOMATU3UPOBAHHBIX TEXHOJOTUMYECKUX CUCTEM; HAHOME-
muK (paboTa Ha pOOOTU3UPOBAHHOM M APYTOM BBEICOKOTEXHOJIOTUYHOM Me-
OULIMHCKOM 000pyI0BaHUM); IKCIEPT B chepe anbTe pHATUBHOMN YHEPreTH-
KW U JIp.

[Ipu BcéM MHOrooOpaszum npodeccuii cieayeT MOMHUTb, YTO IIPECTHXK
npodeccuM 3aBUCHUT OT KOHKpeTHOro paborHuka. B kaxnoin mpodeccum
MOXHO CTaTh YCIEIIHbIM!

l MpakTun4yeckaa paborta Ne 25
—«OnpepeneHue cepbl UHTEPECOB»

Ileav pabomul: onipeneauTh CBOU CIIOCOOHOCTU K NPO(eccusim.
Obopydoeanue u Mmamepuansi. y4eOHUK, KaTbKyJISTOP, KapaHaalll.
ITlopadok eévtnoanerus pabomot

1. Azyuute Tabmuiy 8.2. EcaM BbI comtacHbBI ¢ KAKMM-TU00 YTBEPXKIe-
HUeM, o0OBeauTe KPYXKOUKOM LMdpy, KOTOopasi CTOMT B COOTBETCTBYIOLIEH
rpade Ha 9TOU CTPOKE.

2. TloacuuraiTe KoiuuecTBo 6ba/U10oB o rpadam (oTae/bHO cyMMy Dajl-
JIOB B KOJIOHKAX «II» («4YETOBEK — TIPHPOOA»), «T» («UEIOBEK — TEXHMKa»),
«3» («4EJIOBEK — 3HAKOBasl CUCTEMa»), «X» («4Y€JOBEK — XYI0XECTBEHHbIN
0o0pas») U «4» («4eTOBEK — YE/IOBEK» ).

Tabnuya 8.2

YTrBepXaeHvnA n| T3 | x| 4

fl nerko BCTynatw B obWeHMe C HOBbIMW NKDALMMW 1

A nrobnio macTepuTh (WWKTL, BA3aTb U OP.) 1

fl cTapaloch yKpacuTh OKPYXKaloLLYIO MeHs cpeay 1

A nrobnio YXaxXMeaThb 2a pacreHaAMK U XXKMBOTHBIMM 1

1 nrobnio cynTaTh, HEPTUTDL 1

fl C yaoBONLCTBMEM NPOBOXY BPEMS CO CBEPCTHMKaMM 1
Unu MNagawumMm rno Bo3pacTy, Koraa ux HyXHo 4em-To
3aHATb, B Y8M-TO MOMOMb
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MpogonxeHue Tabn. 8.2

YrBepxaeHun

n T

3

X

b |

fl oxoTHO Nnomorar CTaplMmM yxXaxKmBaThb 3a pacTeEHNAMM

fl penawo mano OWKNOOK B NUCbMEHHbIX paﬁcnax

CaenaHHble MHOIO U3Oenns HPaBATCH TOBapuvlam
W B3pOodibiM

B3pocnbie cunTaloT, 4TO Y MEHSA €CTh CrocobHOoCTH
K onpepgenéHHon obnactu nckyccrea

Al niobNIo YMTaTh KHUTK O pPacTeHUAX N XKMBOTHBIX

fl aKTMBHO Yy4acTBYIO B XyA0OXXeCTBEHHOMN
caMoeAaTeNnbHOCTHU U APYrMX MEpPONpPUATUAX

Al niobnio YMTaTh KHUrKM 06 yCTpoNCTBE MaLLUWH
n npubopos

4 nobnio pewaTtbk ronOBONOMKW, 3aragk1 1 3afadm
Ha CMeKankKy

4 YMeEKD YNna*XMeaTk padHOrmacia mexxay cee pCTHMKaMK
nnn Mmnaguwmim

B3pocnbie cunTaloT, 4TO Y MEHS €CTh CNocobHOCTH
K paboTe ¢ TexHUKOM

Pe3ynsTaThl MOEro Xy[40XeCTBEHHOIrO TBOpYecTBa
HpaBATCA APYrvUM Nioaam

B3POCJ’II:IE CHUTAKOT, HTO ¥ MeHA eCTb cnocobHocTn
K paﬁo"re C pacteHnamMmm Mnm XMBOTHbIMUA

fl ymeio nogpobHO 1 ACHO U3naraTb MbiCIX
B NUCbMeHHON hopme

A nouTtn HUWUKOIrga He cCoprocb

Pe3synstathl Moei paboTkl ¢ TexHUKOW ogobpsaioT
He3HaKoMble nioau

fl be3 Tpyna ycBavBalo MHOCTPaHHbIE CNOBaA

fl YacTo NnomMoraro He3HakKoOMbIM NIOAAM

f1 nobnio 3aHMMaTLCS MY3bIKOW, pPUCOBAHWEM U [p.
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OxkoH4yaHue Tabn. 8.2

YTrBepXaeHVnA n|rT| 3| x| 4
Al niobnio pazbuparkca B yCTpoOMCTBE MalLvH, Nnpubopos 1
MHe obbI4HO yaaéTca yoeauTs CBEPCTHUKOB MM MNaaLLInx 1

B LienecoobpasHoCTV TOro UM MHOTO NiaHa AeNCTBUNA

fl nioONo YMTaTL HayYyHO-NONYNAPHYIO NUTepaTypy, 1
KPUTUYECKY 10 NyOnnumcTuky

MHe HpaBUTCA NO3HaBaTb CEKPEeThLl MacTepcTea 1
paboTHMKOB UCKYCCTBA

KonuyectBo GannoB B Kaxnoi rpade omnpeneasieT Balld MHTEPECHI
U CrIoCOOHOCTH B mpodeccusx Ha3BaHHBLIX TUIOB. Eciu B Kakou-1ubo U3
rpacd cymma 6a/U10B 3HAYUTE/ILHO BBILIE, YEM B APYTUX, Y BaC BhIpaXXEHHBIE
CKJIOHHOCTH K 2TOM cdepe npodeccuoHanbHbIX MHTEpecoB. [lpu paBHOM
KonuuecTBe OaioB B AByX U 0oJiee rpadax BaM ClI€AyeT MCKaTb CBOIO Oyay-
Iyio npodeccuio Ha CThIKE 3TUX 00J1acTeH.

3. Coenaiite BBIBOM O MPOLEIAHHOM paboTe.

I—' MpakTnyeckan pabota N2 26
— «lMpodeccnoHanbHbie NPoobLI»

Ileav pabomotl: BBIMMOIHUTE NMpOo(decCUOHaIbHbIE UCIILITAHUS, MOIEIH-
pVIOILIIME 3J1eMEeHThl TPYAOBON AEATEIbHOCTH IO KAXIOMY U3 ISAITH TUIIOB
npodeccuii: «JeloBeK — IPUPOAa», «4elOBEK — TeXHUKa», «4eJOBEeK —
3HAKOBasl CUCTEMa», «4YeJIOBEK — XYAOXEeCTBeHHbIH 00pa3» U «UeIOBEK —
YeJIOBEK».

Obopydosanue u mamepuanvl. yicOHUK, KOMIIbIOTEP, KOMHATHOE pac-
TeHue, lIBeHHas MalllMHa, MUIJIMMeTpoBas Oymara, anbboM, TeTpaib U Ip.

Ilopsidok evitnoanenus pabomol

BoImmoHUTe OHO M3 IISITH 3alaHUi B YPOUHOE U BHEYPOYHOE BpeMsl.

3adanue 1. «Henosex — npupoda»

HM3yuyure TEXHOMOTUIO MOCAAKU M yXOda 3a KOMHATHBIM pacTeHueM (1o
BaleMy BeiOoOpy). [lepecaguTe KOMHAaTHOE pacTeHHUE B COOTBETCTBUH C HU3Y-
yeHHOM TexHojoruel. CaenaiTe KOMIBIOTEPHYIO MPE3eHTAllMI0, OTpaxkalo-
LIYIO BCE TEXHOJIOTMYECKHE ITallbl MIPOBEAEHHOM BaMU nepecagku (¢ doto-
rpadusimMu BallMx 1eHCTBUI).
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Baodanue 2. «Yeaosex — mexHuxa»

BpinosHUTE OAHO M3 3aJJaHUH:

HAuepTUTE IUIaH KBapTUPHI (IETCKOM MIOMIAAKH, HIKOIbHOTO YYACTKA);
CMOHTUPYHTE BUACOPOJIUMK WK MyJAbThUIbM «Bce npodeccuu HyKHbI».

3adanue 3. «Uenosex — 3Hakosas cucmema»

BbinonHuTe 04HO U3 3aJaHUM:

paccuMTaiTe CTOMMOCTB IPOAYKTOB IS IPa3sqIHUYHOIO CTOJIA HA OCHOBE
MEHIO; CUCTeMaTU3UPYITe JaHHYI0 HHMbOpMalIKIO (TEKCT) B BUAE CXEMBI MU
TabIM1IBI,

3adanue 4. «Henrosex — xydosxcecmeaeHnHblil 06paz»

BeinmonHUTe OAHO U3 3aJaHUI:

M3rOTOBLTE CYBEHMP W BBIMOJHUTE €0 XYI0XECTBEHHYIO OTIENKY, pas3-
paboTaiTe IU3alH-IIPOEKT JTI0OO0T0 U3AEIUA WU KOMIILIOTEPHOIO camTa.

3adanue 5. «Heaosex — uerogekx»
HenoBas urpa «MHTEepBBIO NMPHU YCTPOUCTBE Ha padOTy» BBIITOIHACTCH
OTHOBPEMEHHO 1IeJIbIM KJ1aCCOM WJIM IPYIION.

OcHOBHbIE NOHATUA U TEPMMUHDI:

npodeccus, UMKI XKHU3HU OpodeccuM, CneuuanbHOCTb, AOJXKHOCTb,
kBanudukauus, Kinaccudukaimsa npodeccuit, OCHOBHbIE THUIIbI MPO-
(heccui, kiaccel npodeccuii, oTmensl npodeccuii, yCaIoBUs Tpyaa, BOC-
TpeOOBaHHBIE M IMEPCHEKTUBHBIE Mpodeccur, Moda U COpPOC Ha Opo-
theccuu, mpecTuk npodeccuu.

BOI'IpOCbI M 3afaHNA

1. Kakue npodeccun Hanbonee BoctpeboBaHbl B BalleM perMoHe B HacTos-
wee Bpemsa? 2. Has3oBWUTe OCHOBHbIE TWUNbl Mpodeccui No KnaccnprKauum
E. A. KnumoBa. 3. B 4ém pasznuune mexay npodeccmen M cneuranbHOCTbH?
4. C yem cBsizaHbl MOJA W cnpoc Ha npodgeccun? 5. Nodyemy Moga v CNpoc Ha Npo-
deccun Yacto MeHATCA? 6. Kak Bbl oyMaeTe, 3aBMCUT N NpPecTuX npodeccrmn
OT KOHKpeTHoro paboTHuka?

MpueeanTe npumepbl Npodeccuii, KOTOpbie Bac 3aMHTepecoBanu kak byay-

w1 BUA npodeccnoHanbHoW aeaTensHocTu. MNogrotoesTe coobueHne ob ogHom
(vnn aByX) 3auHTe pecoBaBLUen Bac npodgeccnn.
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§ 44. TpebOoBaHMd K KayecTBaM JIMYHOCTU
IpU BeIOOpE npodeccuu

Bribop npodeccu BO MHOTOM 3aBUCHUT OT IMMHOCTHBLIX 0COOEHHOCTEN
Ye/IOBEKA: ero Xapakrepa u TemrnepaMeHTa. OIHM TOaAH aKTUBHBIL U JTI0-
0T ob1IaThCA, APYyTUe NPEANOYUTAIOT OAUHOYECTBO U HE TI00AT nepe-
MEHY NPUBBIMHOK 00cTaHOBKHU. ECTh M0AM, KOTOpBIE MOTYT ITpH 0DIIe-
HHUHU COEPXKMUBaTb CBOM 3MOLIMHU, OPYTHE MO3BOJIAIOT cebe CE3bl, KPHK,
rPOMKUIA CMeX, OCKOpOIeHHe cobeceqHUKA. 3HAeTe TU Bbl, K KAKOMY TH-

[y TEMIIEpaMeHTAa Bbl OTHOCUTECH? KaK 3TO MOXET B/IMSATH Ha Balll BbIOOD
oynyieit npodeccuu?

[1pu BLIOOpE npodeccun oueHb BaXKHO YYUTHIBATH 0COOEHHOCTU CBOETO

XdpaKTepa U TEMIIEpaMEHTA.

Tabnuuya 8.3. AHanu3 TeMnepamMeHTOB

TeMmnepamMmeHT HocrouHCcTBA Hepocratkm

Xonepuk AKTUBHOCTb, TPYAOCNO- [OpAYHOCTb, HETEPNENUBOCTb,
CODHOCTb, ONTUMU3M, HEMNOCTOAHCTBO,
ueneycrpeMnéHHoCTb becnokoncreo

CaHrBMHUK MobunbHOCTBL, ONTUMUN3M, 3a3HaWncTBoO, pasaeneHue
oDWKMTEeNbHOCTL, OT3bIBYMK- paboT Ha UHTepecHbie
BOCTb, TPYAOCNOCOBHOCT, M HEMHTepecHbIe, NerkoMbIC-
nuaepcreo nve, NOBEPXHOCTHOCTb

dnermaTturk MNMocTtoaHcTBO, TepnenuBOCTL, | NaccuBHOCTS,
HaOEXHOCTb, OCMOTPUTENb- MeANMTenbLHOCTb
HOCTb, MUPONIOOUBOCTL

MenaHxonuk YyBCTBUTENBHOCTL, MATKOCTL, | MHUTENbBHOCTL, HU3Kasn
paccyauTenbHOCTh, paboToCnocoOHOCTS,
nobpoxenaTenbHOCTb PaHMMOCTb, TPEBOXHOCTb

Tak, aBuaaucrieT4ep UK JETYUK J0DKEeH 00,1a0aTh MOABWXKHBIM M CUITh-
HBIM TUTIOM HEPBHOM CUCTEMBI; YIUTEIO, TIPOAABIY U MMAPUKMaXepy HYXKHBI
OOILIUTENLHOCTh, BBIIEPXKKA, NO0OpOXeIaTeNbHOCTh, a (oTorpady, My3bI-
KaHTY, aKTEPY He0OXOAUMBI IMOIIMOHATBHOCTh, MOABUKHOCTh HEPBHOM CH-

CTEMBI.
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TemMnepaMeHT — 3TO 3MOLMOHANBHAS BO30YIMMOCTbL YEIOBEKA U €ro
peaklisd Ha BHELIHUE COObITHSA. TeMIepaMeHT 3aBUCUT OT BPOXKIEHHBIX
Ka4eCTB HEepBHOM cucTeMbl. [dpeBHerpedyeckuii Bpady [UMmokpar BbLOCTM/I
yeThIpe THIMA TeMIepaMeHTa (Tab. 8.3).

XoepuK — 4eI0BeK ObICTpbIM, MMITYIbCUBHBIN, CTPAacTHBIM, He-
YpaBHOBELIEHHbIN, CKJIOHHBIM K PE3KOW CMEHE HaCTpOeHHUs. XojlepHKaM
rnoaouaer pabora, cBsA3aHHas C ABUraTeIbHOM aKTUBHOCTBIO.

CaHrBMHHMK — Y€/IOBEK MOIBWXXHBIN, AKTUBHBIN, OBICTPO pearupyrouiuin
Ha COOBITHS, CIIOKOWHO MEPEXUBAIOLIMK HEyIauyu M HEenpUsITHOCTH. Emy
MOJOMAET paboTra, CBA3aHHAS C IEpPeroBopamMu, OOLIIEHUEM C TIOAbMH.

MdaerMaTHK — 4YeJOBEK MEUIUTENbHbIH, HEBO3MYTHUMBIM, HACTOHYH-
BbIi, 00JagaloIMi CTA0OMIbHBIM HACTPOEHUEM, €/1a00 MPOSBISIOIIHA 3MO-
uuu. GrerMaTUKu YCUAYMBBL M MOTYT 3aHMMAThCs KPOMOTIMBOM paboToid,
n1o0uBasich KOHKPETHOTO pe3y/ibrara.

MenaHX0JMK — 4YEJI0BEK JIerKOpaHUMbIM, IIIYOOKO IepexxXHuBalOlIUid
Heyda4yd, BSUIO pearupyoluid Ha cOObITUS. DTO YeI0BEK TBOPYECKHI, eMy
rnoaouayT npodeccuu, CBA3aHHbIE C UCKYCCTBOM.

B uucToM BUIe JaHHbIE THIBI TEMIIEPAMEHTOB BCTPEUAIOTCS PENKO, I0-
3TOMY MOXKHO FOBOPUTbH O Mpeob/1afaHuy TOro WM MHOTO TUIIA.

Xapakmep — WHIUMBUAYaJIbHOE YCTOMYMBOE COYETAHUE TMCUXMUYECKHUX
0CODEHHOCTEN YelloBeKa, MPOSBISIONIMXCS B €0 MOCTYNKaX U MOBEACHUM.
MHorue 4epThl XapakTepa repenaoTcs 1mo Hacaenctsy. Ho ¢ moMoiibio Boc-
[MUTAHUS YU CAMOBOCIIMTAHUS, YCUIIMEM BOJIM YEIOBEK B COCTOSIHUU KOPPEK-
TUPOBATh CBOM XapakTep.

XapakTep TECHO CBSI3aH C TEMIIEPAMEHTOM, HO YECTHBIM, CMEJIbIM, BEX-
JTUBBIM WU JIXKUBBIM, TPYCITUBBIM U IPyOBIM MOXeT ObITh YenoBeK TH000ro
TeMIepaMeHTa.

—MNpakTuyeckas pabota N2 27
«OnpepeneHne TeMmnepamMmeHTa»

Ileab pabomsi: onpeaeTUTh COOTBETCTBUE TMYHOCTHBIX KAYeCTB U Tpe-
boBaHUil K podeccuu.

Mamepuanwsr u uncmpymenmol: y4deOHUK, TeTpalb, JUHEHKa, KapaH-
Jaii, JacTHK.

Ilopadok evinoanenus pabomt

1. Pacnpenenure U3BECTHBLIX BaM JUTEPaTYPHLIX TepOEB U MepcoHaXei
(Konobok, I'epacum, Banbka XKykos, baszapos, Yankuit) mo Tunmam temre-
pameHTa. OOOCHYITE CBOI1 OTBET.
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Onpenenure CBOM TeMIepaMEHT, OTBETUB Ha Bompockl Tecta. [Lis

3TONO BBIMHUILUKMTE B TETpalb HOMEpa BONPOCOB. ECiM BBl oTBeYaeTe Ha BO-
[IPOC MOJOXMTEIbHO, MALIMTE PSAOM C €r0 MOPSAKOBBIM HOMEPOM «aa» (U1
3HAaK «+»), €ClIM OTPULIATEIbHO — «HET» (3HAK «—»).

Tect. Onpenenenue TeMnepaMeHTa
1. JTio6uTe 11 BbI LIIYM U CYETY BOKPYT cebs?

DN AW

10

. HacTo /i1 Bbl HYXKIaeTech B MOAAEPXKKe Apy3eid?

. Bcerna /i Bbl HAXOMUTE OTBETHI HA BOMIPOCHI?

. HacTo nmu Bac yTo-HUOYAbL pasapaxaet?

. HacTo nmu y Bac MeHSIETCSL HACTpOeHUe?

. BaM uHTepecHee YUTATh KHUTH, YeM 00LIATHCS C APY3bMU?

YacTo 14 BaM MEIIaloT YCHYTh pa3HbIe MbICTU?

. Bbl Bcerma genaere Tak, Kak BaM roBopsiT?
. JItobuTe J1X BHI MOANIYYUBATh HaJl KeM-HUOYIb?

. UyBcTBYyeTe Ji Bbl Ce0s1 HeCYaCTHBLIM 0€3 BECKHUX MPUIHUH?

11. Bel Bec€nbiii M KH3HEPaaOCTHBIN Ye10BeK?

12
13
14

. Bel Hapyliaere AUCHMUILIMHY U MpaBU/Ia MOBEACHUA B IIKOIE?
. HpaBuTcs 11 BaM BCE aenath ObICTPO?
. [lepexxuBaeTe i1 Bbl M3-3a CTpAllIHBIX COOBITHI, KOTOpPBIE BCE XKe 3a-

KOHYHWIHCB XDpO]_L[O?
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5 8
16.
17.
18.
19.
20.
21.
22.
23,
24.
20
26.
21,
28.
29.
30.
31.

32

Bam MOXHO 1OBepUTSH TaliHy?

Bbl MoXeTe pa3BeceIUTh CKYYHYIO KOMIIAHUIO?

Yyaniaercs 4 y Bac MyJbC MPU 3aHATUU DUIKYIBTYPO?

MoxeTe /1M Bbl [IEPBBLIM MOAPYKUTHCS?

Bei roBopure HenpaBay?

Br1 nerko paccrpaMBaerech, KOraa KpUTHKYIOT Bac U Baury padbory?
Bob1 yacTo mryTuTe, pacckasbiBaeTe aHeKIOThl B KOMITAHUM Ipy3eii?
Bu1 yacTo ycraére?

Bbi cHauyana genaeTe YpoKH, a IMMOTOM BCE OCTa/ibHOe?

Bo1 00bI4HO ObIBaeTe B XOpOILIEM HACTPOESHUM?

O6UaYMBLI J1U BbI?

Bo1 m106UTe 00111aThCA C APYTUMHU pedstaMu?

Bcerna v BBI BEITTOHAETE TIPOCHOBI POJHLIX TOMOYb IO XO3SHCTBY?
Y Bac OBIBAIOT TOJIOBOKPYKEHUA?

CTaBsT 14 BalllM TTOCTYINKU APYTUX JTIOAEH B HEJIOBKOE MMOJIOXKEHHE?
VY Bac yacTo OGbIBaeT OLIYIIEHUE, YTO BaM BCE HATOeo?

JI1o0uTe 11 Bbl MHOTAA MOXBACTAThCs?

. B ob11ecTBe HE3HAKOMBIX JIIO/IEH BBl Yallle BCEro Moumure?
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33. BonHyeTech 14 BHI TaK, YTO HE MOXETe YCUIETh HA MecTe?

34. Bbl ObICTpO NIpUHUMAETE pelIecHUs?

35. Bel HUKOIIA HE LIYMUTE B KJ1acCe B OTCYTCTBHE YUMTE/IA?

36. BaM yacTo CHATCS CTpallHbIe CHbI?

37. YacTo M1 BBl BECETUTECH B KOMIIAHUM JIpy3eit?

38. Bac nerko oropumuTh?

39. Cayuasnochk JIM BaM TIJIOXO TOBOPUTH O KOM-HUOYIH?

40. Bel roBopuTe 1 aeiicTByeTe ObICTPO?

41. Bol goaro nepexuBaeTe, €CIM OKa3bIBA€TECh B [IYIIOM ITOJIOXEHHUU?

42. BaM HpaBATCA LLIYMHBIE U BeCEIbie UTPbl?

43. Bul Bcerma emuTe TO, YTO BaM MoaaloT?

44. BaMm TpyIHO OTBETUTH «HET» HA MPOCHOY?

45. Bol mo6uTe XOOUThb B rocT?

46. beIBalOT 1M MOMEHTbI, KOIJa BAM HE XO4eTCS XXKUTh?

47. I'pybuTe 11 BBl pOOUTEISAM?

48. CuMTaloT i1 Bac pebsTa BeCE/IbIM YeJIOBEKOM?

49. Bl yacTO OTBIEKAETECH, KOTJA JelaeTe YPOKU?

50. B xoMnaHuM Bbl Yallle BCEr0 MOIYUTE, YeM MPUHUMAeTe aKTUBHOE
yJacTHe B Becesibe?

51. Bam ObIBaeT TpyIHO YCHYTh M3-3a pa3HbIX MbIC/ICH ?

52. Bbl Bcerna yBepeHbI B TOM, UTO CIIPABUTECH C MOPYYEHHBIM JAe/I0M?

53. Bol mHOIOa 4yBCTBYeTE ce0s OAMHOKHUM?

54. CtecHsieTeCh JIM Bbl 3arOBOPUTh MEPBBIM C HE3HAKOMbIMH?

55. Bbl yacTo crioxBaTbIBaeTeCh, KOIIA MO3JHO YTO-JIM00 UCTIPaBIATh?

56. Korma kTo-HHOYOb U3 pedaT KpUYUT Ha Bac, Bbl TOXKE KPUUHUTE B OT-
BET?

57. beiBaeTe J1M Bbl BECE/IbIM WJIH IM€YalbHbIM 0€3 BCIKOU NMPUYUHBI?

58. BaMm TpyaHO nmoay4yaTh YIOBOJbBCTBUE B KOMITAHMH CBEPCTHHUKOB?

59. Bnl yacTo BOJHYyeTeCh M3-3a TOIO, YTO CAENANMU YTO-HUOYAbL HE MOo-

aymaB?

Y106bI MPOBEPUTH, HACKOILKO BbI ObLIM UCKPEHHU B OTBETAX, MOCTaBb-
Te cebe Mo ooHOMY Dasuly 3a OTBETHI «Ia» Ha Bompocsl 8, 15, 23, 27, 35, 43
M 3a OTBEThl «HET» Ha Bomnpockl 4, 12, 19, 31, 39, 47. Ecau cymma GanioB
Dosbilie 7, TO BbI TUIOXO 3HaeTe cebsl U pe3y/IbTaThl TECTA MOT'YT ObITh HETOY-
HBIMHU.

OnpenenunTe, Kyla Halmpas/ieHa Ballla OOILIMTEIbHOCTh: HapyXKy (2KCcTpa-
BEpPThI) WU B IIyOb ce0s (MHTPOBEPTHI). DKCTPABEPThI JIIOOST KOMITAHUH,
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Ipy3eif, a UHTPOBEPTbl — MOOBITh OAHU, YCTAIOT OT IIYMHBIX COOpUII, UM
BaxKHee oO01eHue ¢ cobOI.

[MocuuTaiiTe cymMy 6a/U10B 3a OTBETHI «da» Ha Bompock! 1, 3, 9, 11, 13,
16, 18, 21, 24, 26, 29, 34, 37, 40, 42, 45, 48, 52, 56 u 3a OTBETHI «HET» Ha BO-
npockl 6, 32, 50, 54, 58. Ecaiu cymma GannoB MeHee 11, To Bbl HHTPOBEPT,
bonee 12 — 3KkcTpaBeprT.

Onpenenure NOABHZKHOCTh CBO€H HEpPBHON cucrTeMmbl. Jlioagu ¢ no-
ABWXKHOM HEPBHOM CUCTEMOM UMITYJILCUBHBI, M3MEHYHBLI B HACTPOSHUHM, 3a-
BUCAT OT BHELIHUX 00CTOATE/ILCTB, YYBCTBUTE/ILHEL. Yen0BeK cO cTaOMIbHOMU
HEPBHOIM CHCTEMOM MEHEE OCTPO pearupyeT Ha BHEIIHUE COOLITHUS, YacTO
«tojicToKOX». [locraBbTe cebe mo omHoOMY Oasly 3a OTBETHI «/1a» HA BOMPOCHI
2,5,7, 10, 14, 17, 20, 22, 25, 27, 30, 33, 36, 38, 41, 44, 46, 49, 51, 53, 55, 57,
59. Ecnu cymMma 6amnoB MeHee 12, y Bac ycTouurBasi HepBHasi CMcTeMa, bosee
12 — moaBHIKHAS U HEYCTOMYMBA.

Tenepnb onpenenure TemnepamMeHT. [ 3TOro Hajo MOCTPOUTE B TeTpa-
nu rpaduk TeMmriepaMeHTa (puc. 8.2).

[1o ropusoHTanbHOM OCHU rpadHKa OTIOXUTE CBOM HoKazamenv oOuiU-
meabHocmu (M MPOBEIUTEe BEPTHKAIBHYIO JTMHMUIO), a 10 BEPTUKAIbHOM —
nokazamenb NOOBUNCHOCMU HepeHOoU cucmemsl (U TIPOBEIUTE TOPU3OH-
TanbHYI0 TMHUI0). O6macTs Ha rpaduke, e TMHUK MEPECEKYTCs, TTOKAXET,
KaKoii TeMIiepaMeHT npeobnanaet. B HaneM npuMepe 4eloBeK — XOIEepUK.

A
M- — —— = — = = — - T Tl iR = = m
MenaHxonuk | Xonepuk |
3 JIEI'KOPEHMHMI:II:L rnyboko nepe- | ﬁbIE’prlﬁ,MMHyﬂbCMBHbIIE, crpacr- |
2 XMBAOLWMWA  Heyaayu, BANO pe- ' Hbli, HeypaBHOBELIEHHbIN, CKNOH-
5 arvpylolwmim Ha cobbiTus, neccu- | Hbll K peskor cMeHe HacTpoe- |
S MHCTMHHbIﬁ,H TPEBOXHbIN, KOH- | Hus, arpeccwayblﬁ, aKTUBHbIM, |
s CEPBATUBHbLIA, HeobWMWTENbHbINA, OMNTUMWCTUYHBIN, YYBCTBUTENb-
S AylwieBHbIN | HbI, BecnoKoMHbIN |
@12+ | |
= ®nermatmk o CaHrBUHMK _ |
2 MEANUTENbHBIN, HEBOSMYTUMbIW, | MOABUXHLINA, aKTUBHLIA, BbicTpo |
8 HacToM4MBbLIA, obnapjalwmi cTa- ' pearvpylolWmMin Ha cobbITUd, Ccno-
I OunbHBIM  HacTpoeHuem, cnabo | KOMHO nNepexwuBalOWMA Heyaauu |
§ MPOSIBNSAIOWNIA  3MOLMK, MACCUB- | U HEMPUATHOCTH, CKIOHHBIN K M- |
@ HbIA, OCMOTpUTENbHbIW, LODpoOXe- AepcTBy, HE CKNOHHbLIM K Decno-

0 natenbHbIN, yNpasnseMbii | KOWCTBY |
= | | >
0| 12 24

OBLWUTeNnbHOCTL
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OCHOBHbIE MNOHATUA U TEPMMWHDbI:
TeMIIepaMeHT,; TUIbl TeMIIEpaMEHTa. XOJEPUK, CAHTBUHMK, (IerMaTuk,
MENAHXOJIUK; XapaKTep.

BOI'IpOCbI M 3aflaHNA

1. HazoBuTe OCHOBHbIe TUNbI TemnepameHTa. 2. Kakve 4epThl XapakTepa Bbl
xoTenu bbl B cebe nameHuTts? 3. MoxeT nu yenoBek NyTEM cneumanbHbIX ynpax-
HEHWW U3MEHUTb CBOWN TeMnepamMmeHT?

-

MogymanTe, KakMe 4yepThbl XapakTepa BaMm MeLwwatoT 1, HaobopoT, nomoratoT
ObITb yCcnewHbIM. HanuwnTe, Kak MOXHO CKOpPpeKTUpoBaTb 4epThl XapakTepa,
Mellaloue BaM AOCTUYb CBOMX XXM3HEHHbIX Lienen.

§ 45. TlocTpoeHue npodeCcCUuoOHaATbHON Kapbephl

Hyx#Ho 14 riaHupoBaTh CBOIO KM3Hb, O/IMKaliee Oyayiiee Uiu Ha-
10 XUTh ogHUM OHEM? Kakag u3 3TUX MoIe/lnel MoBeaeHus MPUBEIET
K TUYHOMY M TIpodeccuoHanbHOMY ycrexy? ApryMeHTHUpPYHTe CBOM
oTBeT. YTO HeoOX0MMMO M YTO HEe Haao AenaTh, €ClIU HE yIala0oCh J0-
CTUYb 3aIIaHupoBaHHOro? Jlymanu v Bbl O CBOEM OyayllieM Kapbep-
HOM poOcCTe B BeIOpaHHOM npodeccuu?

He BceM BbIMYCKHMKAM IIKOJ, MpodecCUOHANBHBIX KOJIEIKEN, BY30B
yaaéTcsl JOCTUY b B XXU3HU U NTPodecCcuu XKeaaeMbIX pe3yIbTaTOB. DTO MOXET
MMPOMCXOAUTh M3-3a TOr0, YTO JIMYHbIE U NMpodeccuoHanbHbIe MJIAHbI COCTaB-
JIeHbl 0€3 y4yéTa MHIMBUIYAJIbHBIX CIIOCOOHOCTEH M BO3MOXHBIX IpENAaT-
CTBUIA.

ZKu3HeHHbII IJIAH — 3TO MPENACTABICHUE YEIOBEKA O XKejlaeMoM obpa-
3¢ KM3HU (COoLMalibHbIM, MPOMECCHOHAIbHBINM, CEMEUHBIN CTATYC) U MyTSIX
€ro JOCTIKEeHHSI.

IIpodeccunonabHblii ILIAH — O0OCHOBAHHOE MpeEAcTaB/IeHUE 00 U3-
OMpaeMoi 0061aCTH TPYAOBOM AEATEIBHOCTH, CIIOCO0aX MoayyeHUs Oyaylieil
npodeccun U nepcrnekTuBax npodeccuoHalbHOro pocra. IlpasuiabHO cO-
CTaB/IeHHbIU NpodeccHoOHaNbHBIN MJIaH — 3aJI0T YCIEIIHOM Kapbephl.

OcHOBHBIE 3TAllbl COCTaBIeH s NPodecCHOHAILHOIO IJ1IaHA MOTYT ObITh
CIIEAYIOIIMMH.
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Iodeomoseka 2aaeHoill yeau: yeM s1 Oyay 3aHUMAaThCs, KeM Oyay, rae oy-
Iy, Y€ro JOCTUTHY, Ha KOTro Oyay paBHSTHCS.

Peuwtenue baudcaiiux u nepcneKkmueéHsix 3aday:. BbIOOp mpodeccuu,
CHELMAIbHOCTH, OMpENe/icHUe MEePCIEeKTUB IMOBBIIIEHUA MpodecCuoHalb-
HOI'O MacTepCTBa U KApDbEPHOTO POCTA.

Ilymu docmuowcerusa yeau: nonydyeHue MHOOPMALIMK U3 JTUTEPATYpPHI,
HMHTepHeTa, OT CHNEUMANMCTOB, IMOCTYIUIEHUWE Ha KYypChbl, B OpraHM3alluu
npodeccuoHaIbHOro 00pa3zoBaHus (KOJLIEMXK, BY3).

Bozmoocnbie npensmcemeus Ha Nymu K yeau: TPYIHOCTA B OCBOEHUM
npodeccuu, NpernaTCTBUS CO CTOPOHLI APYTUX JTIOACH.

Yeaoeus docmuoicenus yeau: 310pOBbE, CIIOCOOHOCTH K OOYYEHHIO,
TEeMIIepaMeHT, BOJIsI, HACTOMYMBOCTh U APYyrHe KauecTBa, HeOOXONUMBbIE [JIS
paboTHhI 110 JAHHOM CIELMAIBHOCTH.

CienyeT npoayMaTb M 3allaCHOM BapUaHT JOCTHMXKEHMS LIEIM — eC/IM
He TOCTYILIIO B BY3, YTO Oyay AenaThb.

Kapuepa (bp. carriere) — npoaBUXKeHKWE BBEPX MO CIYKEOHOM JIECTHHU-
11e, YyCIeX B XXKM3HU.

[TpodeccruonanbHas Kapbepa — POCT KOMIMETEHTHOCTHU, T. €. MPaKTUKO-
OPMEHTHUPOBAHHBIX 3HAHHWH, YMEHHMI, HABLIKOB, B TeueHHe KU3HU. [Ipodec-
CHOHA/JIbHAsA Kapbepa TECHO CBsi3aHa ¢ NpodeCCUOHAIbHBIM POCTOM M Ma-
crepcTtBoM. KpoMme Toro, ycrnieniHas Kapbepa rpearnojiaraet BICOKYIO OIUiaTy
Tpyla, MIPOABMKEHUE 110 CIYKEeOHOM JeCTHULIE, 3aHATHE ONMpPEAE/IEHHbBIX I10-
CTOB M JO/LKHOCTEH, mMpuobpeTeHue ¢BOOOAbI B IPMHUMAEMBbIX Mpodeccuo-
HaJIbHBIX PELICHUX, OLIEHKY OOLIECTBOM TPYIOBBIX 3aC/IyT, JUYHYIO YAOB-
JIETBOPEHHOCTD MpodeCcCuOHATbHOM AeSATE/IbHOCThIO.

[IpodeccuonanbHas Kapbepa MMeET TMOKMI XapakTep M CBS3aHa C Mo-
CTOSIHHOI cuTyauueii Beibopa. Cmpameeus npogeccuoranrbHoill Kapbepst —
3TO MPOLECC CO3HATEABbHOM M pallMOHAIbHOW HESATENIbHOCTH JIMYHOCTH IO
BbIOOpY CIIOCOOOB AOCTHKEHMS Lielei B MpodeCCUMOHAIbHON AeATE/IbHOCTH
B JOATOCPOYHOMH BPEMEHHOM TMEPCMNEeKTUBE C YYETOM COOTHECEHMSI CBOMX
BO3MOXHOCTEM.

YeTblipe TUNa npogeccuoHanbHbIX cTpaTernm

1. «[lomernyuanstvie npogheccuoranvr» — IIEHHOCTHO OPUEHTUP OBAHBI
B CBOEH nmpodeccuu, BBICOKOMOTUBUPOBAHHBI. JLOCTAaTOYHO paHO CaMOCTO-
STEIbHO U OCO3HAaHHO BbIOMpaloT mpodeccurn. BocnmpuHumalotr npodec-
CHIO KaK >XXWU3HEHHOE MpU3BaHUE U HE MOTyT cebsl MpeacTaBUTh BHE CBOeH
paboThsl u npodeccun. Jlroggm 3TOro TUra HeCBOMCTBEHHO MepedupaTs Ba-
puaHThl npodeccuil, HaNMpPaBIsATh JOKYMEHTHI B HECKOJIBKO BY30B B pacyéTe
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MOCTYNUTh Mo 6amnam. CTpaTerusi CTpOMTCS CAEOYIOUIUM 00pa3oM: YETKO
BbIOpaB €MUHCTBEHHBIN MPO(ECCUOHAIBHBIA MYTh, MPUJIOXKUTHL MAKCUMYM
YCUIMHA A4 ero ocyuectsiieHus. IlpodeccuoHansl geraibHO U KPacO4HO
OIMMUCHIBAIOT CBOKO paboTy, MOAPOOHO pacCKa3bIBalOT O CBOUX 00A3aHHOCTAX
y goctkeHusx. OHM OpUEHTUPOBAHBI Ha poCT B npodeccuu, a Kapbepa
[JI HUX JIMLIB CTIOCO0 MPOABUXKEHUs BIIEpen, Oyayllee NMPpOeKTUPYIOT KOH-
KPETHO.

2. « MobuavHbie Kapvepucmb» — TIPAKTUKYIOT HEJIMHEHHBIA POCT Ka-
pbephl. 11 HUX XapakKTepHbl pe3Kue CMeHbI npodeccuii, chep aearebHO-
CTU U MecT paboTel. Ha HOBOM MeCTe OHM YBJIEKAIOTCH HOBBIM JIEJIOM U J10-
CTUraloT B HEM ycrexoB. KapbepucThl OpHEHTUPOBAHBI Ha «ITpodeccHIo as
cedsa» (mpodeccus A1 caMopeau3aliui), a He Ha «ITpogeCcculio I APYTUx»
(uTo s Mor ObI coenaTh s awaeii). [1pu Beibope oOpa3oBaTe IbHOM OpraHU-
3allMM UM BaXKEH MPECTUX U KaYeCTBO 00pa3zoBaHUs. XapakKTepHa 3aHITOCTb
B CTYI€HYECKHUE TOIbl, HE CBI3aHHAas C nojaydyeHueM npodeccuu. Haundonee
CKJIOHHBI K CaMOCTOSITETbHOMY TMOMCKY pabotel. Yepta 3TOM rpynmnbl —
CTPEMJIEHUE Pa3BUBATHLCH, TTOTy4Yas MOBHIIIEHUE B JODKHOCTH U YBEIUYEHUE
sapratel. [IpodeccuoHanbHbie IUIaHBL YETKWE, CAMOOINPENesioTCSa B Oonee
3pe/IoM BO3pacTe, MO3TOMY MEHBILE MMPUBEPXKEHbI KOHKPETHOM Ipodeccuu
U 6o/1ee MODWIIbHBI B IMTOMCKax paboOThbI.

3. «CmabuavHo 3aHamble» — KpaiHe PEIKO I10 CBOEM BOJe MEHSIOT
MecTo paborel. CTpeMileHME CAeNaTh Kapbepy BBIPAXeHO c1abo, CHIbHOM
3aMHTEPECOBAHHOCTU B pabOTE HET, pealIU3yeTCs CTpaTerus u30eraHus Tpya-
HocTtel. Beibop nmpodeccuu 3a4acTyro ¢aejiaH He CaMOCTOSTEIbHO, a [0 Mps-
MOMY YKasaHMI0 poautesiei. [Ipu TpynoycTpoicTBe 3a4acTyi0 MCIOIB3YIOT
pOACTBEHHBIE CBA3W. Mano roBopsT O HOCTHKEHUSIX, IUIaHbl Mpodeccuo-
HaJIbHOIO POCTa OTCYTCTBYIOT, BaXKe€H CTA0OMJIbHBIU JOXO.

4. «Heonpedeauswiueca (denpogpeccuonarusuposartusie)» — cnabo
OPUEHTUPOBAHBI HAa CBOK CHNELMAIBHOCTH (MOJYyYeHUE KOTOPOH 3aBEIOMO
HE MHTEPECOBAJIO, YIUIUCH I AUTLIOMa B O/1U3iexallieM yuebOHoM 3aBee-
HUM), He UMEIOT XelaHUsl CaelaTh Kapbepy, MPeycIeTbh B Mpodeccur, Ux
npodeccuoHanbHbBIE 1IEIM KpaTKOCpouHbl U paciuibiByaThl. [Ipodeccuo-
HaJIbHBIN MYTh HEOMPEIETUBIIMUXCS HECTA0OWIEH, OHU YacTO MEHSIOT paboTy.
Kak nmpaBuiio, 3aHSTHI Ha paboTax, He TpeOYIOLIMX KBaTU(UKALIUH.

[IepBbie ABE CTpaTErUM MO3BOASIOT AOCTUYD YCIIEXOB B podecc uoHaTb-
HOM Kapbepe.

Kapbepa HauMHaeTcsa ¢ 0CO3HAHHOTO BbiOOpa nmpodeccuu, U €€ cleayeT
OTIMYaTh OT KApbepU3Ma, MO KOTOPbIM MOHUMAETCA JOCTUXEHUE YCIEXOB
B JTIOOBIX BUAAX ACATEIbHOCTU, BBI3BAHHOE CTPEMIIEHHEM K JIMYHOMY OJ1aro-
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nonyuyuio. Kapbepuct oTaaét CBOK 3HEPrUio CIIYKEOHOMY POCTY, a HE POCTY
npodeccCHoHaIBHOI0 MacTEPCTBA.

Bapuantsl npo()ecCHOHAJIBHOIO PAa3BUTHA U KAPLEPHOTO POCTA:

npodeudceHUe No 20pU30HmMAll — TIOBBIIEHUE NMPOodeCcCHOHATBHOIO
MacTepcTBa (HarpuMep, MoBhIlIeHU e pabouero pa3psiaa, KaTeropuu, Imojy-
YyeHME Harpaibl, IMOYETHOrO 3BaHHs, YYEHOM CTEIIEHH), IEepeMEllcHHS,
CBsi3aHHBIE C YAYYIICHMEM YCJIOBUUH Tpyjaa, mecrta paboTel, 3apabOTHOM
I1aThi;

npoosudiceHe O eepmuKali — TI0 UepapXUYeCKOW JIECTHUIIE CTaTy-
COB, NO/DKHOCTEHM, CBS3aHHBIX C PYKOBOJICTBOM JIIObMM, YYacTKaMM [esi-
TEIbHOCTU (HampUMep, BOAUTENb — Ha4YaJlbHUK aBTOKOJIOHHBI — JUPEKTOP
aBTOMNapkKa).

VYcioBuS YCNEIIHOM Kapbepbl:

Momueayus — 1o0yxXIeHue K AeicTBUI0 (OJiaromnojyyue, cripaBeniu-
BOCTb, BJIaCTh, AeHbrd). OHa JODKHA OBITH IMPHUCYIIA YETOBEKY, a He UATHU
M3BHE — OT POACTBEHHUKOB, APY3EH;

PeaibHOCmb ébl08UeaeMbiX Ueieli — TIPaBUJIbHOE COOTHOUIEHUE CBOUX
BO3MOXKHOCTEM C TPYIHOCTbIO JOCTHKeHUs1 Lenu. HanmpumMep, 4ytobbl cTaTh
npesuaeHToM Poccuu, Hago A0CTUYbL 35-JI€THENO BO3pacTa, MMeTh BBICIILICE
MOIMTUYECKOE, DKOHOMMYECKOE WM IopuIuyvecKoe obpaszoBaHHE, MMETh
OMBIT pabOThI B rocyIapCTBEHHbIX OpraHax BiIacTH, ObITh U30paHHBIM HapoO-
IOM;

B803MONCHOCMU AUYHOCMU — Haludyue crnocobHocTter (PU3MUECKHX,
IICHUXOJIOrHYeCKUX, NpodeCcCHOoHAaIbHbBIX) B M30paHHOM JeITE/IbHOCTH.

[IpodeccrnonanbHasa AeaTEIbHOCTh U Kapbepa OyayT yCIEelIHbIMU JTHIIb
B TOM CJIy4yae, eC/Ii CMOCOOHOCTH U BO3MOXHOCTH Ye/IOBEKA COOTBETCTBYIOT
BbIOpaHHOH MmpodeccHu.

IIpodeccuoHaibHasi NPUrOIHOCTL — COOTBETCTBME 33JaTKOB, CIIO-
cobHocTel, XelaHMM uejoBeka U TpeboBaHui npodeccun. Hanpumep,
JKEHIIIMHBI HE MOTYT OBITh LIaXTEpPaMU U3-3a TSOKETOro (hU3M4eCcKoro Xxapak-
Tepa Tpynaa, 00abHbIE JaTBTOHU3MOM HE CMOTYT CTaTh IMpodeccuoHaTbHBIMU
XYIOXHUKAMM, a 11004 ¢ 3a00/1eBaHUsIMU cepala — NETYMKAMM U T. 1.

CyliecTBYET HECKOJIBKO CTENeHel mpogheccuoHarbHol npueoOHOCMU:
HETMPUTOAHOCTH K Mpodeccuu, romHOCTb, COOTBETCTBUE NMpodecCuu U mpu-
3BaHUE.

O HenpuzodHocmu TOBOPAT B TeX CIy4asix, KOTJa UMEIOTCS OTKIIOHEHUS
B COCTOSIHUM 3I0POBbsI, KOTOPbIE HECOBMECTUMBI C paboToil o nmpodeccuu,
CrelMaaIbHOCTH, WK Koraa paboTa MOXeT YCYTYOUTh UMEKOIIHECS OTKIOHE-
HUA B 310POBbE (HampUMep, YXYILIEHUE 3pEHHA, CIyXa).
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T'oagHOCTHh — CNOCOOHOCTBL YE€I0BEKA OCBOUTH MPodECcCUIo TIPU OTCYT-
CTBUH OCOOBIX K HEl CIIOCOOHOCTEHM.

Coomeemcmeue 4YeNOBEKa OIIPeacléHHON mnpodeccCuoHalbHON Oes-
TENbHOCTHU — HAIUYUE TUYHOCTHBIX KAa4YE€CTB U CIIOCOOHOCTEM, COOTBETCTBY -
IOLIKX Ipodeccuu.

IIpu3Banme — Maca/IbHOE COYETAHME, KOMILIEKC KauecTB (IICUXOJIOTHU-
YeCKUX, QU3NYECKHUX, MOPaA/IbHbIX), 00eCrevYruBalolUX yCIex B rpo deccuH.

Y100bI HAMTU CBOE MpU3BaHKME, HEOOXOMMMO TMMpoOOBaThL ce0s B pasivy-
HbIX 00JIaCTSIX AEATEIbHOCTH, 3aHMMAaThCs caM0O00pa3oBaHMEM, KOHCYJIBTH-
pOBaThCA C MeJaroraMu, MNCUXoJI0raMu, BpadaMHu.

[Ipu pa3paboTke XXKMU3HEHHOTO M NMpodecCHOHAILHOIO JIAHOB, CTpaTe-
MM 1npodeCcCUOHAIBHON Kapbephl CIEAYET YUeCTb, YTO LMK/ KM3HHU IPO-
(heccuii mocTosIHHO cokpaulaeTcs. Eciau paHbile noaydeHHOro npodeccuo-
HaJIbHOro 00pa30BaHMS XBATAJIO «HA BCIO XXKU3Hb», TO TEMepb [JIsi COXpaHe-
HUS KOHKYPEHTOCIIOOHOCTH Ha pbIHKE Tpyda 4YelI0oBeKY HeoOXoaumMo
MOCTOSIHHO ObITH TOTOBLIM KaK K TOBBILIEHUIO CBOeHW MnpodeccuoHaTbHOM
KBamuduKalu B paMkKax npodeccuu, Tak ¥ K cMeHe npodeccuu.

O6yueHue «Ha BCIO XM3Hb» («IJ1 XKHU3HU») MMOCTENEHHO, C pPa3BUTHEM
[IPOU3BOACTBEHHbBIX U MHGMDOPMALIMOHHBIX TEXHOJIOTHU MEHSIETCA Ha obDyue-
HHE «4epe3 BCIO XU3Hb».

B Hamieii ctpaHe IS yOOBJIETBOPEHUS WHAIMBMOyalbHBIX ODOpa3oBa-
TeJIbHBIX MOTpeOdHOCTel KOHKpeTHBIX obyuarommxcsa 10—I11 kmaaccoB, MX
npodeccHOHANBHOI0 CaMOOIpeae/IeHUsT U JIMYHOCTHOro passutus Pene-
panbHBIM 3aKoHOM «06 obpazoBanuu B Poccuiickoit Menepatmu» npeny-
cMoTpeHo npoduiabHoe 00yueHMe, KOTOpoe obecreuuBaeT yriayoJeHHOEe
U3yYeHUE OTHE/IbHBIX YUeOHBIX IMpeaMeTOB, MHAWBHUAYa/IbHbIA O0Opa3oBa-
TeAbHbI MapUIpyT 0O0y4Yalollerocsi, CETEBOE B3aMMOACHCTBUE IIKOJIbI
C KOJ/LIeKaMU, By3aMM, LLIEHTpaMH JOMOJHUTEIBHOTIO 00pa3oBaHus, IIpea-
NpUATUSAMH M OpraHM3alMsaAMM B MHTepecax oOyuawmmuxcsa. Takum obpa-
30M, Ha ypokax, npod@uIbHBEIX KypcaX, 3aHATHAX B KPYXKKaX U CEKLIHX,
SKCKYPCHUSIX KaXKIbIH M3 CTaplLIEKIAaCCHUKOB MOXET IMOJY4UuTbh MHbOpMa-
LIMI0, 3HAHUS U YMEHUSI B UHTepecylollel ero chepe Oyayiiei mpodeccuo-
HanbHOU meATenbHOCTU. [Ipu TakoM oOydyeHUHM HEOOXOMHUMBIE ITPEIMEThI
U3y4alTcd Ha npodUuIbHOM YPOBHE, a OCTalbHble — Ha 6azoBoM. Haubo-
nee BOoCcTpeOoBaHbI ciaenylolire nmpo@uUuin: eCTeCTBEHHO-HaAyYHbIN, GhU3n-
KO-MaTeMaTUYEeCKU, MHGOPMAIIMOHHO-TEXHOIOTUYECKHW, COILIMATbHO-
rYMaHUTAPHBIN.

Kak npaBuno, B KaxXI0oi 1Koje odydalouiuecs U UX poauTe/Id, Ieaaro-
TMYECKMH KOUIEKTUB M aAMUHUCTpALMA IIKOJIBI MPUHUMAIOT COBMECTHOE
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pelieHUe 0 BeIOope mpoduns(eii) obydyeHuss B CTApPUIMX KIaccax ¢ y4ETOM
CODMI0AEH U MHTEPECOB U BO3MOXHOCTEM BCEX CTOPOH.

[IpaBuabHO BbIOpaHHOE NpodUIbHOE 00YIEHHUE MTOMOXET BaM OKOHYA-
TEJIbHO YTBEPAUTBHCA B CBOEM IPOGECCUOHAIBHOM BBIOOPE U MOCTYIIUTH
B KOJLIEIK WU BY3.

B MpakTnyeckan pabora N2 28
- «CocTtaBneHne XXU3HeHHoTo U NpodgeccMoHanbHOro NaHoB»

Ileav pabomubt: cOCTaBUTb JKU3HEHHBIN U MpodecCUoHANbHbBIN MJIaHBI.

Obopydosanue u Mmamepuaibi: yieOHUK, KOMITbIOTEp ¢ gocTynoM B UH-
TEPHET, TETPa/b.

3adanue 1

[IpoaHanu3upyiTe COOTBETCTBHE CBOMX BO3MOXHOCTEH, KeJIaHUH U
croco0OHocTed mpodecCUOHANbHBIM XapaKTEPUCTUKAM [epeYMCIeHHbIX
HUKe podeccuii (XapaKTEpUCTUKU Mpo@decCuii yKa3biBalOT MO OTpaciasM
B EnuHoMm TapudHoO-KBaIubUKAIIMOHHOM CIIpaBOYHKMKE paboT u nmpodec-
cuit — ETKC. BrisscHuTe MEOMIIMHCKHE OrpaHM4YeHus K nmpodeccuu, pe-
[JIaMEHTUPOBAHHBIE MEPEYHEM MEAMLIMHCKUX MPOTUBOIOKAa3aHUU MuHu-
cTepcTBa 3apaBooxpaHeHus Poccuiickoi @egepanuu).

Beb-mu3aiiHep — cneLMaaucT B 00J1aCTH KOMIBIOTEPHBIX TEXHOIOTHH,
KOTODBIM OTBEYAET 3a TO, KAK BHIIISIAUT U BOCTIpUHUMAETCS calT. OH mpu-
OYMBIBAET JIOTOTUIILI, 0AHHEPBI U IPYTUE 3NeMEeHThI Tpad UKU, MPOAYMBIBAET
HaBUrALMIO T10 CAWTy, ONPEOE/IAeT, [Ae CIACAYEeT PasMECTUTh TeKCT. [1aBHas
3agaua BeO-mu3aiiHepa — OMOPMUTH MHTEPHET-MPOEKT Tak, 4YTODOBI Kak
MOXHO O0JbIlIe MOJIb30BaTeNe UM 3aUMHTEPECOBAIOC.

Moaeabep 3aHHMaeTcs pa3paboOTKOM 3CKU3HOIO IPOEKTa MOASIH
LIBEHMHOr0 M3Oe/JMs C YYETOM HaMpaBjeHWH MOJbI U TOTPeOUTEIHLCKOIO
cnpoca. JloJkKeH 3HaTh: 3aKOHbI KOMITO3UMIIMM KOCTIOMA, TPUEMBI XYI0XKe-
CTBEHHOTO OMOPMIECHUS U3AECTUN, CUCTEMBbI KOHCTPYMPOBAHUS OIEXIbI
M TEXHOJIOTHM €€ U3rOTOBJIEHUS.

IMosap roToBUT ¥ 0 OpMILET MUILY HA NMPEANPUATUSIX OOIIECTBEHHO-
ro MUTaHUs: B CTONOBBIX, Kade, pecTopaHax, a Takxke B 00pa3oBaTelbHbIX
OpraHM3alMaX, Ha KPYIIHBIX MPEANPUATUAX U B OpraHu3aluax (B I1ETCKUX
cajax, 1Koiax, Ha 3aBogax, ¢dabpukax u T. A.). JlomkeH 3HaTh: MPU3HAKU
M OPraHOJIENITUYECKUE METOAbI OMpeae/ieHUus 100pOoKaYeCTBEHHOCTH MMpo-
OYKTOB; MpaBWJia MepBUYHON 00pabOTKU MCXOMHOTO ChIpbS U MNPOAYKTOB;
TpebOBaHUA, NMPEAbABIAEMBIE K KQ4eCTBY I101y(dadpUKaTOB U3 HUX; PELIETI-
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TYpbl, OCHOBBI TEXHOMOTUM MMPUTOTOBICHUS, TpeOOBaHUS K KA4YeCTBY, Ipa-
BWJIa pa3nayu (KOMILIEKTAallWii); CPOKM U YCI0BUS XpaHeHUd OJ1I0; TIpaBu -
Jla Hape3Ku MPOAYKTOB; CPOKM M YCIOBUSI XpaHeHMs monydabpukaTos,
KOHCEpBOB; YCTPOMCTBO, IMpaBW/ia 3KCILIyaTallMM TEXHOJOrH4YecKoro ooo-
pyIOBaHUs, MPOU3BOACTBEHHOI0O MHBEHTApPs, HUHCTPYMEHTA, BECOU3MEPHU -
TeJIbHBIX IPUOOPOB.

3adanue 2

CocTaBbTe CBOM XXKU3HEHHBIH ILIaH.

3adanue 3

CocTaBsere cBOM TTpodeCcCUOHATLHBIN TITAH.

3adanue 4

C nomoursio MHTEpHETA HaliguTe yuyeOHBIe 3aBeleHUs, KOTOpPble rOTO-
BAT CIELIMAIUCTOB 110 BbhiOpaHHOM BaMu npodeccuu. [IpoBepsre Ha calTax
3THUX 3aBEIeHUIl HaTMYUe TUIIEH3UU U aKKPeAUTAlIMU Mo BbIOpaHHOMH BaMM
npodeccuu (CreuMajbHOCTH). Beinuinute TpeOoBaHMS s IMOCTYNAKOIIMX,
CpOKM 00y4YeHMsI, CXOAUTe Ha JHU OTKPLITBIX ABEpeid.

OCHOBHbIE MNOHATUA U TEPMMWHbI:

J)KU3HEeHHBIN IUIaH, MpodeccHoHAMbHBIN IJIaH, OCHOBHLIE 3TAlbl COCTAB-
JieHus 1podeCCMOHAIBHOrO IUIaHa, npodeccuoHalbHas Kapbepa, cTpare-
rMv npodeccuoHaAIBHONM Kapbephbl, KAPbePHBII POCT, YCIOBHS YCIELIHOM
Kapbepbl, CIOCOOHOCTM U BO3MOXHOCTH, MpodeccuoHanbHasi TPUTO/-
HOCTb, CTEIeHHM MNpodeCcCHOHAIbHOM IPUINOAHOCTH, MpU3BaHUE, 0byde-
HUE «Ha BCIO XXU3Hb», 00y4YeHUE «4epe3 BCIO XKU3Hb», IpoduIibHOe 00yde-
HUE.

BOI'IpOCbI M 3aflaHAN A

1. NpuBeauTe Npumepbl Npodeccnii, UMeILUMX NoBbilleHHble TpeboBaHus
K 3a0poebio. ObocHyWTe cBoM oTBeT. 2. YTO Takoe Kapbepa U Kapbepusm? Yem
OHM paznuyatotca? 3. MNepeuncnuTe YyeTbipe TUMNa NpodeccoHanbHbIX CTpaTerui.
OxapakTepun3ynTe Kaxabii Tun. 4. Kak Bbl c4UTaeTe, OT KaKUX BHELLHWUX YCNOBUMN
MOXET 3aBMCETb YCMEWHOCTb Ballen Kapbepbl? 5. YTo noHMmaloT noa npodec-
CMOHaNbHOW NPUroAHOCTLIO?

C nomouwbio MHTepHeTa npongute TecT Ha npodopueHTauuio. Boibepute
npodeccuto (Mnu ase-Tpu npodeccuun), KoTopas BaMm Hanbonee noaxoauT.
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[TABA 9

YacTo B HallIel XKM3HW BO3HMKAKOT CUTYAllMM, KOrda HEO0OXOAUMO BbI-
MOJTHUTh MOJAPOK CBOMMHU pyKaMu. [Ipu aToMm Hcnonb3yioT pazHooOpa3HbIe
BHUbI XyI0XECTBEHHOM 00pabOTKKU U MaTepuabl.

B 3TOM roay BBl NMPOOOJKUTE OCBAHMBaTh pe3b0y 110 JepeBY U MO3HAKO-
MUTECh C TEXHOJIOTMEM XyI0XeCTBEHHOM 00pabOTKM TOHKOJIMCTOBOIO Me-
taana. Hageemcs, nmoaydyeHHbIC 3HaHMS M YMEHHS IOMOTYT BaM B BbIOOpE
U3AeIus U1 mogapKa ¥ Oyayliero npoekTa.

§ 46. OCHOBBI TEOMETPUYECKOM PE3bObI

EcTh 14 y Bac moMa MpeaMeThbl, BHIMOJIHEHHBIE C MOMONIBIO Pe3b0ObI?
PaccmoTpute ux. Kakue ¢hurypsl BaM HarilOMMHAIOT 3/IeMEHThI OTAEI-
KM Ha 3TUX U3IeTUsIX?

B 7 xnmacce BBl paccMaTpuBa/Id pa3jMyHbie BUIbI ILJIOCKOBBIE MOYHOM
pe3b0bl U HAYYMUIMCh BBIMOJHATL OTACIKY M3ICIMU B TEXHUKE CKOO4YaTOM
pe3b0bl. B 3TOM roay Bbl MO3HAKOMMTECH M BBITIOJHUTE pabOThl B TEXHUKE
reoMeTpuueckoi pessdnl. OBlIaaeB HaBbIKAMU pe3bObl MO JIEPEBY, BBl CMO-
KEeT€ BBIMOJHUTh UHTEPECHbIE TBOpPUYECKME MPOEKThl C MCIOJIL30BaHUEM
U3Y4YEeHHBIX TEXHUK — IIPOMMWIBHOM JOMOBOM, KOHTYPHOM, CKOOYATOM, reo-
METPUYECKOU U KOMOMHUPOBAHHOU pe3bObl.

[eomeTpuueckas pesbba — OAMH M3 caMbIX APEBHUX BUIOB Pe3bObI IO
JepeBy, MPUMEHSETCS Ul BHYTPEHHEW M HApYKHOM OTHEIKM OOMOB, AJIS
yKpallleHUus] OBITOBBIX MPEAMETOB — II0JIOK, IIKATYJIOK, XO3SiCTBEHHBIX
nocok (puc. 9.1). Ilpu BbIMOJHEHUH T€OMETPHYECKOM pe3bObl M300paxae-
Mble QUTYPbl UMEIOT F€OMETPHUUECKYIO (hOPMY U BBITIOIHSIOTCS, KaK IpaBu-
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710, B BUJe TIPAMOIUHENHBIX U TyTOoobpa3HbIX 3/1eMeHTOB. Pe3n0a BhITTOMHSI -
€TCS B BUJIE ABYX-, TPEX- U YETBIPEXTPAHHBIX BBIEMOK, 00pa3yIoluMX Ha Mo-
BEPXHOCTHU Y30p U3 T€OMETPUYECKUX (Uryp — TPEYroJlbHUKOB, KBaApaToOB,
poMOOB, OKPYKHOCTEH.

BeinonHeHue reoMeTpUIECKOM pe3b0bl TPeOyeT OCBOSHUS [IPUEMOB pas3-
METKH, MOCTPOECHUS OpHAMEHma U KOMRO3Uyuil, IPUMEHEHUsT MHOINoo0-
pasHbIX TEXHUK pabOThl PEXYIIUM MHCTPYMEHTOM 11 AEKOPUPOBAHUS pas3-
JUYHBIX TPEIMETOB U3 AIPEBECHUHBI.

[1pu e€ BbIMOTHEHUH HEOOXOIUMO YUUTHIBaTh (DYHKIIMOHAIBHOE Ha3Ha-
yeHUEe M3Ne/IMs, TMOPOAY M TEKCTYpY APEBECHMHBI, pasMeEpbl, BUI OTIEIKU.
Yewm Oonblile mpeaMeT, TeM KpyITHee JOo/DKHA ObITh pe3n0a.

B ocHoBe reoMeTpuueckoil pe3b0Obl JieKaT BCEBO3MOXHBIE 2eoMempuye-
CKue 3AemMeHmbl — TPEyrolbHUKUA, MHOIOYIrOJbHWKU, POMOBI, OBaJbl,
OKpYKHOCTH (puc. 9.2).

M3 reomeTpuuecKuX 3/1eMEHTOB (DOPMUPYIOTCS CII0XKHbBIE MOTUBBI PE3b-
Obl: s1leceHKU, UM EUKU , OYCUHKU , BMEUKU, CUAHUA, CKOABIIUKU, COYeTaHU
KOTOPBIX APYT C APYTOM CO3MAI0T €€ MOTHUBHI (pUc. 9.3).

R\
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Puc. 9. 1. BeiTOBBIE NPENMETHI:
a — XO3AWCTBEHHAs I0CKa, IEKOPUPOBAHHAS B TEXHUKE I€OMETP MY ECKOit
H IIPOMWILHOM pe3b0bI;
6 — X03giicTBEHHAs T0CKA, IeKOPUPOBAaHHAS B TEXHUKE TeOMETPUUYECKOM Pe3bObI
10 TOHUPOBAHHOM IpeBeCUHE;
68 — IKATYJIKa, IeKOPUPOBaHHAs B TEXHUKE Pe3b0bl CKOTBIIIIKOB
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Puc. 9.2 DneMeHTbI FTeOMETPUYECKON pe3s0bi:
a — TPEeYrOJNbHUKHU C NPSIMBIMU, KPUBEIMH,
OBaJIbHBIMHM M BOTHYTBIMU CTOPOHAMM; & — poMD;
6 — KBaJIpaT; 2 — YEThIPEXYTOIbHUK «COThI»;

d — OBAall «Ma30K»; € — (hoHApUK

O6paTtuMcs K TEXHHUKE BbINOJTHE HUsI TeOMeTPHYECKOi pe3bObl.

CaMmblii pacripocTpaHEHHBIN 3/IEMEHT B reOMEeTpUdecKoil pe3pbe — cko-
Abllier, 3TO pa3sHOBUIHOCTh TPEXTPAHHO-BbIEMOYHOM MUpaMUAKu (puc. 9.4).
Texuuka pe3bObl CKOMBILIKOB COCTOMT U3 ABYX OMNEpalliii — HAKOAKU 08YX
CMOpPOH MpeyeoabHUKA C BEPIIUHBI B CTOPOHY ocHoBaHust OA u Ob u nod-
pesku ocHosaHus (Ab unmu bA). Ha cxeme Touka B cepeauHe TpeyrojibHUKa
0003Ha4aeT, UTO JaHHas MUPAMUIKA MMOMIEKUT YAAJICHUIO.

Puc. 9.3. Motussl 06pa3oBaHus reOMeTPUUECKON pe3b0HbI:
a — JNeceHkKa; 6 — BUTeiKa; @ — OYCUHBI; 2 — 3MeHKa;
0 — CHSTHUE, € — CKOJIBIIIKH



[Ipy BBLINOTHEHUM TEOMETPUYECKOH pe3bObl MPUMEHSIOT pPa3IUYHbIE
TEXHUKHU ISl HAKOAKU U NOOpe3KU 8bleMOK , KaK 8 mexXHUKe «Ha cebs», TaK
U 8 mexXHUKe «0m cebsa».

[110cKOCTh pe3aHus NMPH MOAPE3Ke IMOAOMpaeTCss B 3aBUCUMOCTH OT
(bYHKIMOHAILHOIO Ha3HAYeHUs U3E/IHs, 4 YI0JI €€ MOXeT ObITh OT 25 1o 45°
(puc. 9.5).

Pe3bba CKOJBILIKOB COCTOUT U3 ABYX ONEpaLUii: HAKOAKU U NOOpPe3KU.
I1pu BeInoIHeHUM paboOThI pyKa, VIEpXKUBaIOIIas HOX-KOCSK, TOJDKHA ObITh
IJIOTHO MPHXKATA K CTOJY M K 3arOTOBKE.

ITepBas onepauus — HAKOJIKA (IBYX CTOPOH).

1. Bo3pMHUTE HOX-KOCAK B MpPaByl pYKYy (JIeBLIAM clieayeT AenaTh BCE
HaoOopot). bonbioii nanen JO/DKeH J1edb Ha CKOLIEHHYIO YacTh PYYKH.

2. CoBMecTHUTE HOCOK HOXAa-KOcsKa ¢ BepIIMHOM O CKOJBIIIKA, a pexy-
LIYI0 KPOMKY HampaBbTe TOYHO IO JIMHUM TNPaBoil CTOpOHEI (purypel OBF.
Jlepa HOX-KOCSIK BEepTUKaIbHO, CUJILHO HaJaBUTe Ha HEro, Yrobbl HOCOK
yrnyouicsa Ha 2—4 MM, TTOTOM OMYCTUTE MATKY HOXAa-KOCSAKa 0 Tepeceue-
HUsI OOKOBOM JTUMHHUU CKOJIBIIIKA C TOPU3OHTATLHOM JTUHUEN pa3sMeTKu Ab.
IMTocne 3TOro BepHUTE HOX-KOCSK B BEPTUKAIbHOE MOJIOXKEHUE.

3. CpenaiiTe HAKOJIKY IIPaBOM CTOPOHBI CISAYIOIIETO CKOMbILIKA — M TaK
10 KOHl1Ia psaa.

4, TakuMm xe obpa3oM caesaiTe HAKOJIKY JIEBOM CTOPOHBI KaXI0ro CKO-
abiika OA.

Bropas onepauusi — noape3ka. E€ MOXHO BBINOJHATL KAaK ¢ IIpaBoM
CTOPOHBI «Ha ce0s», TaAK U C JIEBOM CTOPOHLI TPEYTOJIbHUKA «OT cebsi». [Lis ee
BBIMTOJIHEHHS HEOOXOOUMO:

25—45°
- <
[Toapeska
Puc. 9.4. Cxema HAKOIKU Puc. 9.5. Yron pesanus
Y 0 Pe3KU CKOIBIIIKA (HAKJIOHA) HOXA-KOCSIKa
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1) OPUIOKUTE PEXKYIIYI0 KPOMKY HOXa-KOCSIKA K MPaBOil CTOPOHE CKO-
JBIIIKA TaK, 4YTOOBI HOCOK HOXKA-KOCSKA COBMECTW/ICA C BeplIMHOM O
(puc. 9.4);

2) OTBECTH PYKY C HOXOM-KOCSIKOM Ha3aj, Cliens 3a TeM, YTOObI coxpa-
HUJIAach MapajljIeIbHOCTh MEXIAY pEexXylleid KpPpOMKOH M IpaBOH CTOPOHOM
cKosblika OF (0bpaTuTe BHUMaHUE Ha TO, YTOOBI 3TO ABUXKEHHE ObLIO Cle-
JIAHO KHCTBIO PYKH);

3) HamaBUTb HA HOX-KOCSK, BO3Bpalllas KMCTh B IEpPBOHAYaJIbHOE T10JIO-
KEeHHME; HOCOK HOXAa-KOCAKAa OKaXeTCd B BepIHIMHE TPEYrOJIbHUKA, 4 PeXy-
1asg KpOMKa — Ha IpaBoil CTOPOHE TPEYroJbHHKA.

JIuHuM pa3MeTKH NpU pe3nbe cpe3aroT.

Puc. 9.6. Obpasenr yuebHOI 3ar0TOBKH,
BBIIOJIHEHHBII B TEXHUKE pe3b0bl CKOIBIIIKOB MOMNEPEK,
BIOJTb U TI0/] YTJIOM K BOJTOKHAM

2

7 = VEANY 4 N\ \ 0 (

8 e

Puc. 9.7. Obpa3siiel MOTHBOB 06pa30BaHMsI TeOMETPUIECKOM pe3nObl:
a — CKOJBIIIKHA; 6 — pOMOBI, 8 — BUTEIHKA; ¢ — OYCHHKH
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n MonesHbin coBeT

Eciu nupamMuaka rpu 1oJipe3ke He YAalIsieTcsl U3 BhIEMKM, CJENyeT I10-
BTOPHUTH HAKOJIKY.

OcBoeHMe reoOMeTPUYECKOI pe3bObl MO AepeBY HAYMHAETCS HA Y4eOHbIX
3aeomosrax (puc. 9.6) ¢ pe3sObl OpHAMEHIN06 U KOMHO3ULUI , COYETAIONIUX
B cebe cxoawviuxu (puc. 9.7, a), pombur (puc. 9.7, 6), 6ycunkxu (puc. 9.7, 8),
eumetixu (puc. 9.7, &), monepék, BOOJIb U MO YIIIOM K BonokHam. [lo mepe
OTpabOTKU HABLIKOB pe3b0bl €€ MOXKHO MPUMEHSITH A5 AEKOPUPOBAHUS pa3-
JUYHBIX U3AE/IUNA: XO3IUCTBEHHbIX JIOMAaTOYEK M pa3aelouHbIX JOCOK, pAMOK
s pororpaduil M KajleHOAApeE, 3JIEMEHTOB BHYTPEHHETO YKPAILIEHUS UHTE-
pbepa 1oMa.

[paemna bezonacHon paboThl
Npw BbiINONHEHWM pe3bbbl NO aepeBy

1. Ilepen HayanoM paboThl HEOOXOMUMO OCMOTPETh PEXYIIUN UHCTPY-
MEHT U YOeIUThCs B €10 UCIIPaBHOCTH.

2. 3amnpeniaeTcs MPOBEPSTbh OCTPOTY HOXA-KOCSKa MalbliaMU pyK.

3. Pexyluuii MHCTPYMEHT HYKHO JAepKaTh B PYKe KPEIKO U YBEPEHHO.
4. Henb3s pe3aTh Ha BECy, Ha KOJICHSX, YIIUPAsiCh 3arOTOBKOM B rpylb.
[Ip¥ BHIMOMTHEHUU pe3bObI 3arOTOBKA MO/DKHA 3aHMMAaTh YCTOMYMBOE
MOJIOKEHWE Ha BEPCTaKe.

5. CBobOoaHbIe pexXyIlIue HHCTPYMEHTBI CIeAyeT pacriojaraT Ha pabo-
yeM MeCTe CIpaBa, JIe3BUSMU OT ceOsl.

6. Henw3s oTBlekarbcsi BO BpeMsl pab0OThl, pa3MaXMBaTh MHCTPYMEHTa-
MU, XOOUTb C PEXYIIUM HHCTPYMEHTOM B pyKax.

7. Bo Bpems pe3bbbl pabouas (mpaBas UM JieBasi) pykKa J0JDKHA HaXxo-
AUTBCS C3a/IU WK B CTOPOHE OT ABMIKEHUS HOXaA-KOCSKa.

—MNpakTu4yeckas pabota N2 29
«KOoHCTpynpoBaHue U U3rotoBneHue
XO3AMCTBEHHOW NONaTo4Ky,
AeKopupoBaHHOW pe3bbon no gepeBy»

Ileab pabombi: CKOHCTPYMPOBATh U U3TOTOBUTH XO3SMCTBEHHYIO J0MAa-
TOYKY, I€KOPUPOBATh €€ pe3b0oii Mo AepeBY B TEXHUKE CKOJIBIIIKOB.

ObopydoseaHue, UHCMPYMeHMbl U Mamepualsl: CTOISIPHBIA BepCTak,
CTOJISIPHbIE MHCTPYMEHTHI, 3arotoBkKa 220 x 45 x 12 MM, KapaHaalll, JIMHEH-
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KA, YTOJIbHUK, IUPKY/lb, TACTUK, HOX-KOCSK, LIMKIIS, LIETKA C XXKECTKUM BOpP-
COM.

Iopadox ebinoanenus pabomoi

Hcnonb3ys MHTepHET M Apyrue UCTOYHUKU uHbopMaLMu, paspabdboraii-
T€ W U3rOTOBBTE XO34MCTBEHHYIO JIOMAaTouKy. MOXHO MCIIOIb30BaTh 00pa3ell
JIOTIATOYKM Ha PUCYHKeE 9.8.

Texnuueckue ycnoeus: rabapuTHbeie pasMmepsl 200 x 40 x 8§ mMm. Mate-
pHa U3rOTOBJIEHUS] — JIMIA UK Oepesa.

1. BbINOJHUTE YepTEXK X039 HCTBEHHOM JI0MAaTOYKH B TETpaau B MaclUTa-
bel:2.

2. PaszpaboraiiTe KOMIO3ULUIO IJIS1 JIOMATOYKHM B TEXHUKE CKOJIBIIIKOB
B TeTpaau B Macuitade 1 : 1.

3. BBINOMHUTE HA JTONATOYKE Pa3METKY pPe3bObl B TEXHUKE CKOMBIIIKOB.

4. BeinonHuTe pe3ndy U YUCTOBYIO 00paboTKYy.

5. TIpoBepbTe Ka4eCTBO U OLIEHUTE BHIMOJIHEHHYIO paboTy.

H30eaus uz dpesecumnvi 6e3 coomeemcemayrouieli omoeaxku noosepiice-
Hbl 8PEOHOMY BAUAHUIO NPAMO20 COAHEYHO020 ceema U eaaeu. /las 3a-
UMbl U30eaull U NPUCAHUA UM 0eKopamueHo20 8U0A UX NOKDbIEAIOM
AaKamu, Kpackamu, 3auumnsimu niénkamu. K uzdeauam, yxpauien-
HbIM pe3bboil no depesy, MONCHO NPUMEHAMb pa3au4Hble 6UdbI OM-
Oeaku: npo3paqHylo (nokpovimue), waugosanue, noAupoeanue, om-
deaky pacmumenbHbiM (ROOCOAHEHHBIM)

UAU AbHAHBIM MACAOM, 80UIEHUE, NMOHU -

posarnue. Ilpospaunan omoeaka (no- [ j
Kpbimue) 3aKA4aemcs 6 HaHeceHUuU Ha

HOBEPXHOCIMb 20M 06020 U3deaus u3 ope- Puc. 9.9. O6pasen
6eCUHbL 6€CI{3€meUC RpO3pAYHbLX omoe- JIOIIATOYKH, oﬁpaﬁoTaH}]oﬁ
AOYHBIX MamMepuaios — aKkeandkos. JTLHSAHBIM MacIoM
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n MonesHbin coBeT

[Ipo3pauHyio OTAEeNIKY OBITOBBIX IMPEAMETOB U3 IPEBECUHBI (JIOXKEK, CO-
JIOHOK, XO3SMCTBEHHBIX JIONMATOYEK, pa3nejoYHbIX JOCOK) MOXHO BBI-
IMOJIHUTD JIbHSIHBIM MAacJIOM, HAHOCS €r0 MSATKOM KUCThIO B IBA-TPU MPHU-
éMma. [locne HaHeceHUsA Kaxaoro ciaos TpedyeTca MpOoCyLIMTh U3AEIue
B TeueHue 20—30 muH. Macio, BIUTHIBAsACH, HAOEXKHO 3allUTUT IpeBe-
CHHY OT BJIaTM ¥ MPUIACT 30JIOTUCTBIN OTTEHOK U3aeauio (puc. 9.9).

OcCHOBHbIE MOHATUA U TEPMMWHDbI:
reoMeTpuueckasi pesbba, MOTUBBEI 00pa30BaHMs, FreOMETPUUYECKHE OpHa-
MEHTBI, CKOJILIIIKH, pOMObI, OYCMHKH, BUTEMKH, KOMIIO3UIIMSI, OPHAMEHT.

BOI'IpOCI::I M 3aflaHNA

1. Kakme onepauyum (aencreua) Heobxogumo nNpoBecTy Ana yaaneHus CcKo-
neiwka? MoyemMy BbINONHAIOT HAKONKY U3 BEPLUMHBbI TPEYronbHUKa, T. €. U3 To4ku O
(prc. 9.4)? 2. Novyemy Npu pe3bbe CKONbIWKOB PEKOMEHAYIOT MPOBEeCTU HAKONKY
BCEro pesHoro nons, a 3aTeM BbiNOoNHWUTL nogpesky? 3. YTo o3HauyaeT TOuYKa B ce-
peauHe TpeyronbHUKa Ha CXeMe reoMeTpuyeckor pe3bbbl ckonbilwka? 4. B yém oT1-
nuuyne pe3bbbl Nonepék BOMOKOH OT pe3bbbl BAONL BONOKOH MW NMOA YrNOM K BO-
nokHam?

§ 47. TIpu€mbl pa3MeTKH U TEXHUKA PE3bObI
TPEYTOJIbHUKOB U CUSIHUM

BcnomHuTe, KaK BRIMISIAST U3E/IMS, BHITOUEHHbIE HA TOKAPHOM CTaH-
K& ¥ MMelolue o0beMHYI0 hopMy, HAaTpUMEP Ba3bl 1151 CYXUX LIBETOB,
COMOHKHM. MOXHO JIM UX JEKOPHPOBaTh pe3b00i B TEXHUKE TPEYTO/b-
HUKOB U CUSIHUI?

B oTtnuyuMe oT CKOABINIKOB, MPU pe3nLbe TpeyronbLHUKOB He06X0AUMO Bbl-
[MOJHUTh TPHM HAKOJIKHW M3 LIEHTpa MUMpPaMUAKHW K BEpIIMHAM TPEYroibHUKA
M TpU MOAPE3KHU K TEXHUKE «OT cedsi» Uiu «Ha cebsi» (B 3aBUCMMOCTH OT Ha-
rpaBiIeHus BOJIOKOH) (puc. 9.10).

Iupamudxa cocTOUT U3 TPEX TPeYroJIbHUKOB (1, 2, 3), UMEIOLIUX Bep-
mMHy O, B KOTOPYIO TPU pa3a YCTaHABIMBAETCS HOX-KOCAK IMPH HAKOIKE

(puc. 9.10, a).
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a 7] 8

Puc. 9.10. Cxema pe3p0bl TPEYTOIBHUKOB: @ — CXeMa HAKOJIKH;
6 — cxeMa TOIPe3KH; 8 — rOTOBBIE TPEYTOIBHUKHU

[Monpeska nomkHA BBIMOIHATHCS 110 HATIPABJIEHUIO (BIOJb) BOJIOKOH Ape-

BecuHbl. Pe3nba, BhIMOMTHEHHAs MO HAMpaBlIeHUI0 BOJIOKOH, MoydaeTcs Oe-
CTSIIEeH U IMaaKoM, a MOMepeK — IIePOXOBATOM, MJIOXO MOAAAIONIEHCS OTaen-
ke. TpeyronbHuku 1, 2, 3 B nupaMUAKe pacnoONOXeHbI BAOJb, MONEPEK U MO
YIJIOM K BOJIOKHaM (cinosM) apeBecuHbl (puc. 9.10, 6).

Camoe c1oXHoOe B p63b6€ TPEYTOJIBHHUKOB — KaA4YCCTBO M YHCTOTA CpPC3a

n Monesxbin coBet

B npouecce pe3bbbl 10 AEpEeBY MHOIIA CPe3aeTC WU
OTKAJIbIBAETCS 3JI€MEHT, KOTOPHIM IO 3aMBbIC/TY J0JI-
XK€H TIPUCYTCTBOBATh B KOMMO3UILIMKM. Cpe3aHHbIH
3JIEMEHT HEOoOXOAMMO COXpaHUTb M IIPUKIIEUTb.
B apcenane peszuunka mo aepeBy OO/DKEH OBITh K€
[1BA B TI00MKe, TOHKas UTONKa U 3ybouucTtka. OgHy
Karuiio kKiaed [IBA BblmaBuTh Ha OTXOObl OyMaru,
OCTOPOXHBIM [JABMIKEHHMEM HAKOJIOTh MIJIOM CKOI,
cnerka oOMakHyThb B KJIeH, IEpEeHEeCTH HA MECTO CKO-
Jla U npuxkath 3ybourctkoi. Beuaepxats 20—30 c,
yOpaTe Uy U JaTh U3AEIMIO MPOCOXHYTh B TEUCHUE
20—30 muH. M3mumuky Kiesi yaaauTh 3y004MCTKOM
(puc. 9.11).

Mpuémbl pasMeTKU N TeXHUKA pe3bbbl cusiHUI

(puc. 9.10, &). Ecnu nupamMuaka He yoaluiiach, IIOBTOPUTE HAKOJIKY W IOO-
pE3KYy.

1
1
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Puc. 9.11. Cxema
CKIIEUBAHUS
cKola

CusitHue — 3TO «Beep», COCTOSIIUMN U3 TPEYTONBHUKOB — JIydei, KOTO-

pble CXOASTCA CBOMMM BEPIIMHAMM B LIEHTPE, 4 OCHOBAHHUE BIIMCAHO HA CTO-
poHax reoMeTpudeckoi durypsl (Kpyra, pomba, kBampara) (puc. 9.12).



Texuuka pe3b0bl cCUSHU (Tydeit) sB-
JseTcs Oosiee CIOXKHOM M TpeOyeT akkKy-
PaTHOCTU TIPU pa3MeTKe U OOJbllIer co-
CPEAOTOYEHHOCTU IPU  BLIITOJHEHUH
pe3b0bl. IIpu BBIMOMHEHUMH y30pa «CHS-
HUE» HEeoOXONUMO CIeAUTh 3a HallpaBlie-
HUEM JABMKEHHsSI HOXa-Kocska (puc. 9.13,
a—e), Tak Kak BO BpeMs pabOThbl BO3HHU-
KalT TPYAHOCTH B OIpeae/ieHUU Hamnpas-
JeHus pesaHusi. HeobxonuMo HayuUTbCS
pe3aTh MO BOJOKHAM WM MO «CTPEJKe»
(puc. 9.13). «Ctpenka» — 3TO OTpeE30K
MNpsAMO JMHUM, COOTBETCTBYIOLIUI Ha-

Puc. 9.12. O6paszen MIKATYIKH
(BUI CBEPXY), 1EKOPUPOBAHHOM
MOTHUBaMU CUSTHUS

MpaBJIE€HUIO BOJOKOH Ha 3arotoBke. «CTpenky» HAHOCAT Ha OCHOBaHHE
TpeyroabHuka. Eciu oHa coBmamaeT WM meprieHIMKY/IsSpHa ero OCHOBa-
HUIO, TO pe3aTb MOXHO B Mo0yio ctopoHy. Eciu Xe «cTpenka» oOpa3syer
C OCHOBaAHHEM TPEYTOJbHHUKA CMEXHBIE YITIBI, TO pe3aTh HE0OX0OMMO B CTO-

pPOHY OCTpPOro yria.

I1pu pe3nbe reomerpuyeckux GUryp HeOONbIIMX Pa3sMEPOB, TAK Ha3biBae-
Masi MeaKas nopeska, oape3Ka MUpaMUAKH BITIOTHAETCS 3a OMUH MPUEM, TTPU

Puc. 9. 13. BellIOJIHEHHE Y30pa «CUSTHIE»: @—2 — HalpaBIeHUs IBUKeHM HOXa
[IPH BEIPE3aHUM Y30pa «CUSHUE», BIMCAHHOIO B Pa3JIHYHBIC FTEOMETPHYCCKHE
(dburypsl (cTpesnka yKasblBaeT HanpaBleHUE BOJIOKOH JIPEBECHHBI)
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pe3bbe KPYIMHBIX MUPAMUIOK MOAPE3KY MOXHO BBITIOHATHL B IBA-TPU MpUEMaA
(3a OOMH MPOXOA CHUMAETCS YaCTh MUPAMUIKH).

Mpasuna npu pessbe cuaHMI

1. IIpu Hakoake CIOXKHBIX FTEOMETPUYECKUX (DUTYp MPaBUILHO OMpeae-
JIUTE TOYKY HAKOIKH.

2. Ilpu nodpesxe CIOXHBIX reOMETPpUIECKUX (DUTYp HE TOBOIUTE HOX-
KOCSIK [0 LIEHTpa Kpyra, BepIlUUHbI 8 npedeaax I—2 mm, MHa4ue LICHTP
PO3eTKM UIM MECTO CIUSHUS Nydeil OyayT pa3spylleHbl.

n Mone3HbIn coBer

e Bo Bpems paborel cienurte 3a yucToTOM cpesa. Eciu cpes monyuuncs
«TPA3HBIM», HAMAUTE CBOIO OIIUOKY M YCTPaHUTE €€.

e Ecnu Ha cpese BUAHBI «llapariMHbl», MPOBEPBLTE BU3yaJlbHO HOCHK WU
2KaJI0 HOXKA-KOCSKa U TPU MOMOIIM YYUTENIA YCTPAHUTE HEUCIIPABHOCTb.

MpakTnyeckan pabota N2 30
«KoHcTpynpoBaHue n N3rotoBneHne AeKopaTuBHom
noasecku (noacraBKkm)»

Ileab pabompei: oTpadOTAaTh NPUEMBI Da3METKHU U JEKOPUPOBAHUS U31E-
JIUH B TEXHHUKE Pe3bObl TPEYTOJIbHUKOB JIyIeH-CUSIHUU.

Obopydosanue, UHCMPYMeHmMbl U Mamepudabl. CTOISAPHLIA BepcTak,
pa3MeTOUHbIE U CTOSIPHBIE MHCTPYMeHTHI, 3arotoBka 100 x 60 x 20 MM, HOX-
KOCSK, LUTHdOBalbHAsA LIKYPKA, LMK, JACTUK, LIETKA C XKECTKHUM BOPCOM.

Texnuueckue ycaoeus: rabapuTHbie pasMepsl 90 < 435 x 15 mm. MaTepu-
a1l U3rOTOBJIEHUS — JIMIIa UM Oepesa.

Ilopadok eslnoanenus pa-

bomui \
Hcnionszys MuTEpHET M Opy- '*7{\
rM€é MCTOYHUKU UHbOpMaALIUHU, ‘_J\ \{\
paspadboTaiTe U M3rOTOBLTE JEKO- g—}-—-—‘}
PaTUBHYIO MOABECKY AJISI KIIOYEer U 1\/&‘
OperokoB. Jl1d  M3roToBIIEHUS \\J A E

MOKHO HMCIIOJIb30BaTh 00pasiibl Ae-
KOpPaTUBHBIX NMoaBecok (puc. 9.14).
1. B Tetpanu cocTaBbI€ TEXHO-

JIOTMYCCKYI0 KapTy H3TOTOBICHUA Puc. 9. 14. O6pa3iibl 1eKOPaTUBHBIX
BBIOPAHHOTO M3IEIHSI. MOIBECOK
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2. B retpanu B MacuiTate 1 : 1 BLIMOIHUTE YEPTEXK BEIOpAHHOTO U3AETUS.

3. U3roTOBBTE B COOTBETCTBUM C TEXHOJIOTMUYECKOM KAPTOU U3IEIUE.

4, I1nacth (cTOpoHAa), HA KOTOpOM OyaeT pe3nba, oOpaboTaiiTe HANMUIb-
HUKAMU U LIUKJIICH.

5. CKOHCTPYMPYITE CrIOCO0 KperjieHUs Ha CTeHY M BO3MOXHOCTb IO~
BECKM KJIIOYEH U OpeIoKOB.

6. B TeTpanu B MaciuTabe 1 : 1 pazpaboTaiiTe KOMITO3ULIHIO Pe3bOBI B TEX-
HUKE TPEYTroJIbHUKOB, JTYy4YeH-CUSTHUH.

7. BbIIMOJHUTE pa3MeTKy pe3bObl Ha 3ar0TOBKE.

8. BeinonHuTe pe3ndy U YMCTOBYIO 00paboTKYy.

9. BeimomHuTe COOPKY.

10. IIpoBepbTe KAYECTBO M OLIEHUTE BBIMIOIHEHHYIO paboTy.

OCHOBHbIE MNOHATUA U TEPMMWHDI:
pe3bba TpeyrojibHUKOB, pe3b0a J1yden-CUsTHUM.

BOHpOCbI M 3aflaHN A

1. B 4ém oTnymMe TeXHUKU pe3bDbl CKOMbIWKOB OT pe3bbbl TPeyronbHUKoB?
2. B kako# nocneqoBaTenbHOCTU BhiNONHAETCA pe3bba TpeyronsHUKOB? 3. B Kakue
reomeTpuyeckue (purypbl MOXHO BNucate MOTUB «cuaHue»? 4. Ha3zoBunTe OCHOB-
Hble TpeboBaHWA, NpedbABNAeMble K KayecTsy pe3bbbl. 5. Mcnonb3ya MHTepHeT
W Apyrme NCTOYHMKU MHopMauum, nogbepute matepman n caenamte coobueHmne

O CKyNbNTypHOM pe3bbe nNo gepeBy n BapyvaHTax eé npumeHeHUs. CBOM pacckas
MOXeTe CONPOBOAUTL KOMIMbIOTEPHOW Npe3eHTauuen.

§ 48. HMcnonb3oBaHMeE MJIOCKOBBIEMOYHOM
KOMOMHHPOBAHHOM pe3b0bI
B [IPAKTUYECKUX padoTax
1 TBOPUYECKHMX MPOEKTAX
Kakue H30E/THUA TBOPYECKHX MMPOEKTOB U3 APEBECHHBI, IEKOPHPOBAH-
Hbl€ ILIOCKOBBIEMOYHOM pe3b00M, BBl MOXETe TPELIOXUThL IS

odopMIeHN CTOISIPHON MaCTEPCKOM HIKOIbI?

[T10ockoBBIeMOYHAs KOMOMHMpOBaHHAs pe3bba 1o JepeBy COYETaeT B Ce-
Oe pasmU4YHbIE MOMUEbI — CKOJIBIIIIKU, pPOMOUKHU, OYCUHKH, CHEXKUHKU, BU-
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TEeWKH, TPEYrOAbHUKH, 3BE3I0YKM, CUSHHS, PO3ETKU-CUSIHUS, CKOO4YaThie
mopesku u T. a. (puc. 9.15, a, 6).

[Mpu mexopUpoBaHUM U3NENHH C TUIOCKOBLIEMOYHOM KOMOMHMpOBaH-
HOU pe3bboil MOTyT cowemamucs paszauyvHble 6Udbl 0eKOpamueHo-npu-
KAAOHO20 UCKyccmed, HalpUMep JApeBecuHa U Koxa (puc. 9.15, g).

Panee BbI yXe pazpabaTbiBa/iv IMIPOEKTH M B COOTBETCTBUU C HUMU HU3T0-
TaBAUBAIU U3JETUS B PAa3TUYHBIX TEXHUKAX T€KOPATUBHO-MPUKIIATHOTO UC-
KyccTBa. Bel Moxere pa3paboraTh U M3TOTOBUTH KOJUICKTHBHBINH MPOEKT I
LIKOJIBHOTO KabMHeTa TEXHOJIOTHM, UCTIOJNb3YS U151 3TOr0 APEBHECIaBIHCKUE
cuMBosI (puc. 9.16).

@ Nonesxasa nHdopmaumnna

*  Chnoeo «cumeoa» umeem zpeveckue KOpHU. AHMuUYHbIE dDcumeau Ha-
3bl6aNU MAK 3HAKU, KOMOpble UMeAU MAUHbIU CMbICA, U38eCMHbIL
onpeodenénHbim epynnam arodeti. Ceou cumeoavt Ovlau U 'y OpesHuUx
cnaesan. OHU maksce 60CHPoU3800UU 8 3PUMENbHBIX 00pa3ax ceoro
aepy 6o umo-aubo. Hawu npedxu eepuau & cunbvt npupoosi, 060icecm-
easaau ux. [labvl cmuxuu He paspywiaau, He uccywaiu, d, HQanpomus,
HOMO2aAU 6 HCU3ZHU, PYCUYU 3dPUCO8bIBAAU UX 8 8Ude 3HAK0E. Imu
3HAKU pasMewianu Ha odexcde, opyxcuu, domax. Tak craeamne dobusa-
AUCH PACNONONCEHUS 8bICHIUX CUA, NPOCUAU Y HUX 3AUUMBL.

* JIpeenecaasanckuil obGepez depeso HcuzHUu UMeem Mazu4eckoe 3Have-
Hue. OHO cumaoau3Upyem MUupo3oanue, HOCK0AbKY e20 KopeHb — 3eM-
A, a KpoHa — Hebo. Jlpesnue caaeste He cAYHAHO NOKAOHAAUCH
connyy. byoyuu zemaedenvyamu no ceoemy 0CHO8HOMY 3AHAMUIO, OHU
HANpAMYI0 3aguceau om 01d20cKAOHHOCIU 21agHozo ceemuaa. [Toa-
momy coAaspHsle amyaemsl Obiau & Kaxcoom dome. Hx uzecomaeaueanu
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CuMBO.JIBI reoMeTpHYEeCKHX (hHTYyp:

po3erka ¢ JIy4aMH WM NMPOCTO KPYT — CUMBOJI COTHIIA,
KHM3HH

CIHPAJIb — BUXPh, 0ECIIOKOHCTBO, Oypst

Kanjada — Boaa, 3€pHO, CUMBOJ 2KHM3HH

KJIIeTKa — II0JIE, Kakoe-1ubo NpocTpaHCTBO

<> pom0 — Molllk, cuia, yaada
—|— KpecT — 4YejIioBeK, Ayiia

@ TOYKA — [IE€PBOOCHOBA BCETO

Puc. 9.16. [IpepHecnaBsIHCKHE CUMBOJIBI

ceoumu pykamu. CoaapHvle 3HAKU — CMUAU3OEAHHbIE CUMEBOAUYE-
ckue uzobpancenus boncecmea. Ilpumep — coanue & sude poszemku
CMUAU3068AHHO20 U8emKa, enucanHozo 6 kpye. Ilo npedcmaenenusm
dpeeHux caaéaH, U300padceHue coaHya — obepes om paziuyHbix Oeo.
Ezo cmuauzoeannble u300pasxcenus 3aHUMarom UeHmpanbHoe Mecmo
8 VKPAuieHUU HCUAUUA: CBeMENKU, KPblabld, HAGepuils HAAUYHUKA
OKHa, hpormona doma.

MpakTuyeckas pabota N2 31
— «KOHCTpynpoBaHMe 1 U3rotoBrieHne AeKopaTtuBHON
pasaenoYyHown Aocku “Kanenbka’»

Ileav pabomui: pazpaboTaTh U UBTOTOBUTH PA3AEIOYHYIO JOCKY, NEKOPHU-
POBaHHYIO B TEXHUKE IMJIOCKOBBIEMOYHOMN pe3bObI.

Obopydoearue, uHCmMpyMeHmMbl U Mamepuaabl: CTONSPHBIA BEPCTaK,
CTONSIPHBIE MHCTPYMEHTHI, 3arotoBka 160 £ 10 x 100 x 15 MM, xapaHpari,
JMHEeMKa, JaCTUK, LIMPKY/b, YTOJIbHUK, HOX-KOCSK, UMK, HUindoBaabHas
LIKYpPKa, IIETKA C XKECTKUM BOPCOM.
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\ Ilopsadoxk evitnoamnerus pabomst
1@ Hcnonb3ys MHTepHET U Apyrue MCTOUYHUKH MH-
dopmaiuu, paspaboraiiTe ¥ U3rOTOBBTE AEKOpPaTUB-
HYIO Pa3ae/IOuHYIO JOCKY «KaleabKa». 1t u3roroB-
JIeHUs MOXHO MCIOJb30BaTh o06pa3ell 1eKopaTUuBHOMU
pasaenodHoii nocku (puc. 9.17).
Texnuueckue ycaoeusa. rabapUTHbIE pasMeEphl
160 £ 10 x 100 x 15 MM. MaTtepuan U3roTOBIEHUS —
numna, 6epésa, TOnoAb U T. 1.
1. B Terpagu B macumrabe 1 : 1 BbIIOJHUTE 4Yep-
Puc. 9.17. Obpasen  1¢x nekopaTUBHOI Pa31eIOYHOM TOCKHU.
JeKOpaTHRHON 2. PaspabortaiiTe TEXHOJIOTMYECKYIO KapTy M3ro-
PAsACIOTHON AOCKM 1o penusa pasaenouHoit nocku.
IR 3. B COOTBETCTBMM C TEXHOJIOTMYECKOH KapToH
U3rOTOBBTE pasaeaouHylo mocky. Ilmacte (cTopoHa),
Ha KOTOpo# OyaeT pe3nba, obpaboTaiiTe HaNMMJIbHUKAMHU M LIMKJICH,
4. CKOHCTPYUPYHUTE M H3rOTOBBTE CIIOCOO KperjieHUs 3aroToBKM Ha
CTEHY.
5. B Terpanu B macutabe 1 : 1 pazpabotaiiTe KOMIO3UILIUU C TIPUMEHE-
HUEM MOTHUBOB ILUIOCKOBBIEMOYH O Pe3b0ObI.
6. BrinmonHuTe pa3MeTKy U pe3b0y Ha 3arOTOBKE.
7. BbINOJIHMTE YUCTOBYIO 00pabOTKY rOTOBOrO U3IEIUS.
8. IIpoBepsre U OLIEHUTE KA4Y€CTBO BHIMIOJJHEHHOU pabOTHI.

I—' MpakTuyeckaa konnekTueHasa paborta Ne 32
«Pa3paboTka n n3rotoBneHne AeKopaTMBHOro anemMeHTa
“"ConsipHbIN 3HaK"»

Ileav pabomsi: pazpabotaTh U U3rOTOBUTH 3MEMEHT JAEKOPATUBHOU OT-
OEeNKWA W3 IPEBECHHBI C MCIOMAB30BAHMEM M3YYEHHBIX TEXHMK ILJIOCKOBBI-
€MOYHOU pPe3b0bI.

Obopydosanue, uHCMpPYyMeHmMbl U Mamepuansvi: CTOISIPHBIM BEPCTakK,
CTOMSIPHBbIE MHCTPYMEHTBI, 3arOTOBKM, KapaHaalll, JUHEMKa, JTaCTUK, LIUpP-
Kyl1b, YIOJbHUK, LMKIA, HOX-KOCAK, HUTU(dOBaTbHas NIKYpKa, MIETKA
C XECTKHM BOPCOM.

Iopsidox ebtnoanerus pabomol

1. ITonb3ysichk obpasuamu, MHoOpMallMed U3 pa3IMYHbIX UCTOYHUKOB U
coOCTBEHHBIMM HIeAMHU, pazpabortaiiTe 3cku3 sneMeHTa «ConsgpHbIA 3HaK»
(puc. 9.18).
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Puc. 9.18. O6Gpa3sel CoNSIPHOTO 3HAKA U JIy4eii

2. B tetpanu B macmtabe 1 : 1 Kaxnablii y9acTHHUK pa3pabaTeiBaeT CBOM
yeptek «ayda». [locne obcyxkneHus BhIOMpaeTCs AYYIIMH 4YEepTEXK <«JIyda»
C TOYKH 3PEeHUSI TEXHOIOTMYHOCTU U IM3aiiHa.

3. PazpaboraiiTe criocod moaBecKHU COISIPHOTo 3HAKA.

4. PazpaboTaiiTe TEXHOTOTHYECKYIO KAPTY Ha U3TOTOBIEHUE U3IE/TU.

5. B COOTBETCTBHUHU C TEXHOJOTMYECKOM KapTOH M3rOTOBLTE «Iy4M» (BCE
YYaCTHUKH BBITIOJIHAIOT OAUHAKOBEIE JIYUM).

6. BbINmoJHUTE YHUCTOBYIO 00pabOTKy «iydei» A pe3bObl MO AepeBy
C TTOMOII[bI0 HAMUIbHUKOB U 1TUKIIEH.

7. BeInmonHuTe pe3bdy Ha «Iydax» U YHUCTOBYIO 00pabOTKY rOTOBOIO M3-
JeJusl.

8. BrimoaHuTe cOOPKY CONSIPHOro 3HaKa.

9. BrmoaHuTte GUHUILIHYIO 06pabOTKY FOTOBOIO M3IE/IU.

[1pu pa3paboTKe U BBITIOJIHEHUM AEKOPATUBHOTO 31eMeHTa «COoNspHBIMA
3HaK» 00paTUTe BHUMAHUE, YTO KOMHO3ULUA HaA 8CeX AYHaAX 00ANCHA ObiMb
odunakoeoli. Ha pucynke 9.18 npencraBieH colsipHbIM 3HaK Ha 16 mydeid.
Bce nyuu kpensitcs Ha ocHosy, a 8 uenmpe pasmeuiera pozemia. OCHOBOMU
cayxut daHepHaa saroroBka @100—120 mm, TomuuHoi 10 MM, KoTopas
pasmMellieHa ¢ 00paTHOM CTOPOHLI COJISIPHOTO 3HaKa. COOpPKY MOXHO BBITION -
HUTHb Ha KI€10, cCaMope3ax WU MEIKUX TBO3/IsX.

OCHOBHbIE NOHATUA U TEPMMWUHBDI:
KOMOMHHMpOBaHHasl IIJIOCKOBbIEMOYHAas pe3bba, MOTHUBBI 00pa3oBaHUs
KOMOMHUPOBAHHOM pe3bObl.
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Pe3zuux no depeay — camas pacnpocmpaHénHas npogheccusn é obaacmu
xydoxcecmeeHHol obpabomiu dpesecunbl. Pezuuku no depesy paboma-
0om 8 Xyo0oxucecmeeHHbIX U 0gopMUMeAbCcKUX KOMOUHamax, Ha npeo-
NPUSIMUAX HAPOOHBIX XY00HCECMBEHHBIX NPOMBICAOE, 8 OP2AHU3AULSX,
3AHUMAIOUWUXCA pecmaespaylieli 30aHull, NAMAMHUKOS KYAbMYpPbl U
CIMAPUHHBIX RPEOMEMO08.

Yexon 045 XpaHeHUs HOMWCA-KOCAKA MOMNCHO U320MO8UMb U3 Henpu-
200HOI 015 HOWeHUs KoXcaHol obyeu. /s 3moeo ébipedcbme NOAOCKY
140x< 110 mm, coenume eé nonoaam no opme Hoxwca-xkocsaka. Kpas
MOJNCHO NPOWLIUMb UAU YKPEeRUMb U30AAUUOHHOU AeHMOU.

3acomoekxy Oas pe3vbbi no depegy obpabamwvieams WAUPOBANLHOU
WKYPKOU Heab3s: abpa3ueHsle yacmuybi 3a6usaromcs 8 nopwl dpege-
CUHBL U Je38Ue pelcyuieco UHCmPyMeHma Obicmpo 3amyRnasiemcs.
Hyosicno ebinoanume wucmoegoe cmpozanue pybankom, obpabomamo
HANUABHUKAMU UAU UUKAAMU.

Ilocae nepegoda pucyHka uepes KonupoeanvHyro b6ymazy, umobbi O He
cmepcs 80 8pemMs 8bINOAHEHUA pe3bObl, NOKPOIime 3a20moe8Ky pacmeo-
pom Kkaea ITBA, uz pacuema 10 xaneawv xkaea na 100 e eoowt. Ilocae
gvicbixanus Kaea (30— 40 mun) moxcHo npucmynams K pesboe.

BOI'IpOCbI M 3aflaHNA

1. HazoBuTte mMoTMBbl 0bpa3oBaHMa KOMBMHMPOBAHHOW NNOCKOBbIEMOYHOMN
pe3bbbl. 2. C KakMMK HanpaBneHUSMWU [OeKOpPaTUBHO-NMPUKNAAHOrO MCKycCTBa
MOXHO coyeTaTb KOMBUHUPOBaHHYIO NNOCKOBbIEMOYHYIO pe3bboin? 3. YTo MoXHO
OEeKOPUPOBaTk KOMODWHMpPOBaHHOW NNOCKOBbLIEMOYHOW pe3bbon? 4. Hanaute
B WHTepHeTe uMHdopmauuio o6 nCnonb3oBaHUU ApeBHeC1aBAHCKUX CMMBONOB
ANA 3aluTel JoMa U geTen. Kakue M3 HUX MOXHO BCTPETUTL B YKpalleHUu aepe-
BAHHbIX AJOMOB?

HNpes 1. DneMeHTBI HAPYKHOTO yKpallleHUs 1oMa (mpuioxkeHue 2, puc. 1).

Wnen 2. DneMeHTbI BHYTPEHHETO YKpallleHUsl MHTepbepa AoMa (KBapTH-
PbI, LIKOJIBLHBIX MACTEPCKHUX) (TIpUIoXeHuUe 2, puc. 4).

Nnea 3. XossaiicTBeHHBIe HAOOPHI 151 KYXHU (MpUIoXeHue 2, puc. 2),
OBITOBBIE U3AEMUS, KOMITO3ULIMM A8 IIKATYI0K (ITpUunoxeHue 2, puc. 3).

Hnes 4. @onbKIOpHbIE MBI3BIKAIbHBIE HHCTPYMEHTHI (TIpUIOXKeHHE 2,
puc. 5).

Nnea 5. KopMmyiku 11 nTull (MpuaoxeHue 2, puc. 6).
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§ 49. XynoxXXeCTBEHHOE KOHCTPYMPOBAHUE
U3IEAUI B TEXHUKE MPOCEYHOTO
Y MPOITMJIBHOrO MeTaslia

B e et e a T e P, T HTE_ i, e, e o e e e B e T Tty B e Ty [ S i 1
| BcmomHHMTe, KakHe onepaliiu, cBsisaHHbIe ¢ 00paboTKOM MeTa/lIoB, |

| BbI 3HaeTe. B Kakux onepanusax 1 11 4ero NpUuMeHsI0T [abIoHbI? |

JIucToBOM MeTa/ll LIMPOKO MCMOJIb3YETCA KaK KPOBEJIbHbIH MaTepuall
HauvHas ¢ KoHa XVIII B. Texnurka axXypHOro npoceqyHoro ¥ NponuibHOro
MeTaJlyia JaBHO u3BecTHA Ha Pycu (puc. 9.19).

HepeBAHHBIE IOMAa U YTBaph Pe3HBIM IEKOPOM YKpalllaloT, KaK Bbl 3Hae-
Te, pe3uuKu no depegy. Macrtepa 1o MeTajLTy, KOTOpbIE Ha3bIBAIOTCS Macme-
pa-scecmaHuuKu N Ky3Heysbl, CO31aI0T BEIPpA3UTEIbHbIe aXKypPHbIE KpyXKeBa
M3 MeTa/Ula ISl IEKOPAaTUBHOM OTHENKM JOMALIHEW YyTBapu, CBECOB KPbIlll
U (arorepoB, CIMBOB U HABEPIUWK BOOJOCTOYHLIX TPYD, BCEBO3MOXKHLIX (DO-
Hapeil U MOJICBEYHUKOB.

TexHuka NnpoceyHOro ¥ MPONWIbHONO MeTajljia — 3TO MPEXE BCEro TeX-
HUKA M MCKYCCTBO CO30aHUsi OpHaMEHTOB. TpaauMllMOHHbIE OPHAMEHThI
M KOMIIO3ULIMOHHBIE PELIeHUS YKpalIeHUH MPOLLIN [UIMTE/IbHBIA MyTh pa3-
BUTUS U cOBeplIeHCTBOBaHMs. M ceifuyac TexHMKa XyIoXecTBeHHOM obpa-
BOTKM TOHKOJMCTOBOrO MeETajja IMpoaoia-
JKAeT pa3sBUBAThCS BO BCEX Yrojikax Haieu
CTpaHbl. AKYpHBIE KpyXeBa M3 MeTalla
JIETKO COYETAI0TCS KaK C KUPIMUYHOM, Tak
W C JEPEeBSHHOU apXUTeKTypoi. B HacTos-
1iee BpeMsi MOXHO BCTPETUTb MPOCEUYHbIE
U IPONWIbHbIE U3aeausi B 0hOpMIEHUH A0~
MOB pa3iM4yHbIX TUMOB (puc. 9.20), uHTe-
pbepoB (puc. 9.21), pasnUUHBIX TPEIMETOB
ObITa U CYBEHHUPOB, KOTODbIE B TOM YMUC/IE
MOTYT ObITH M3TOTOBJIEHBI HA YPOKAX TEXHO-
sgorud (puc. 9.22).

Puc. 9.19. IlnacTHa-HaKIa1Ka, IIpoceyHo# M NPOITUILHBIN AEKOD Bbl-
ARTHNHCERRA TIOJTHAETCS U3 MOHKOAUCMOB020 YEPHO20

M3 MeTa/lJIa B TEXHUKE o
s, DOV, u uyeemnoeo memainra. C 3TOU LEIbIO
SKCTIOHAT BeTUKOYCTIONCKOro MOXKHO HCIIOJb30BaTh KPOGEAbHYIO CIMAAb
HCTOPHKO-APXUTEKTYPHOTO (KpOBeJIbHOE 3Kejie30), KOTopasi HMeeT
My3esi-3aI10BeIHUKA TomuuHy 0,35—0,8 mM. B cBsA3u ¢ TeMm uTo
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Puc. 9.20. U3nenus, BLITIOJHEHHBIE B TEXHUKE
MPOCEYHOTr0 U MPOIMWILHOTO MeTaLIa

B HeH COOEPXWUTCH Majo yriepoja, oHa o0jaJgaeT BBICOKOH IJIaCTUYHO-
CTbIO — JIETKO THETCSI, PEXETCsE HOXHUIIAMU, ITPOCEKAeTCsl CTalbHbIMU 3Y-
OMIbLAMM M CEYKaMM, CBEP/IMTCS, OMMIMBaeTCsd HanuabHuKaMu, [ToMumo
KPOBEJIbLHOM CTAIU, MOXHO MPUMEHSTb OUUHKO8AHHYIO CH1d1b, UMEIONIYIO
BBICOKYI) AaHTUKOPPO3UOHHYIO CTOMKOCTh. JIJIs1 U3roTOBNEHUST Pa3TUYHbIX
OBITOBBIX U3IETUNA MPUMEHSIOT TOHKOIMCTOBBIE CTa/lb, IaTYHb, Me/lb, aTl0-
MUHMMA.

OCHOBHBIMHM MHCTPYMEHTAMM, TIPUMEHSAEMBIMU ITIPpU paboTe B TEXHUKE
NPONUWIBHOTO U TIPOCEYHOr0 METaslja, SBASIOTCS: MTMHEIKU, YePTUIKU, PO~
CThie KapaHOallu, LIMPKY/IU, 3yOuiIblia, CEUKH, CliecapHbIe HOXHHIIBI, 00-
POOKHM, KEpHEpbl, KUSAHKHW, MOJIOTKHM, HANWIbHUKH, Handuid, K-
(¢doBanbHas wIKypka. KpoMe pydyHbIX MHCTPYMEHTOB, Uil MOBBILICHUS
MNPOM3BOAUTEILHOCTH TPYAa M YIVYILIEHUS KayecTBa M3ACIWI HMCIOIb3YIOT
NEKTPUYECKHE U aKKYMYISTOPHBIE APETd, CBEPIUIbHbIE CTAHKMU, PhlUuaX-
Hble HOXHHUIIBI. Ha ypoKax TeXHOJIOruM Bbl YK€ MO3HAKOMUJIMCEH MpaKTHye-
CKM CO BCEM IIEpeyYMCclIeHHBIM 000pyIOoBaHUEM
M MHCTPYMEHTApHEM, a TAKXKE C MMpueéMaMu pabo-
Thl C HUMHM.

[Ipu obpaboTKe U3OEeNUIl, UMEIOIIUX CJIOX-
Hbleé KOHCTPYKTHUBHBLIE 2JIeMEHTBLI IO BHELIHEeMY
A BHYTPEHHEMY KOHTYpPY, MPUMEHSIOT CIIelIHalb-
HbIE UHCTPYMEHTBI — 3V0unbla, ceuku i 6opodku

Puc. 9.21. BxogHasi ABEpPb B CTOISIPHYIO MAaCTEPCKYIO
LIKOIbI, 0(pOpMIEHHAs: B TEXHUKE ITPOCEYHOr0
M TIPOMUIBLHOTO METAILIA, XYI0XECTBEHHOM KOBKHU
H pe3s0HI 110 IepeBy
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Puc. 9.22. Obpasiibl U31eNUii, BBIIOTHEHHBIX B TEXHUKE
IPOCEYHOro U NPOIUIBHOIO MeTaia

(puc. 3.23). Ceuka npeacrapisgeT co0oil HeOonbIIOE 3yOUIIO C IIMPUHOM pa-
Boueit yactu ot 4 1o 30 MM. PyKoaTKy uU3rotaBauBaloT U3 Oepésbl, OykKa UiIiu
kinéHa. Ha ynapHyio yacTh pydkM HacaxXKMBalOT MeTa/uTHueckoe kKonbio. Ceu-
KW M3rOTaBJAMBAIOT C IMPAMBIMH, XKeI004aTBIMUA U MOJIYKPYIJIBIMU PEXYLIIUMU
KPOMKaMH (JIE3BHUSIMM).

Jns pocevyku NpsIMOJIMHEMHBIX TMHUM TIPUMEHSIOT cllecapHble 3youna
C MPSIMBIMU U MOJYKPYIIbIMU JIe3BUsIMU. KOHCTPYKTHBHBIE 2JIEMEHThI B 3a-
roToBKax 00pabdaTkiBalOT C MOMOIIBIO 3YOUNIBLIEB, Ce4YeK, OOPOAKOB HA CBUH-
LIOBOM ITLIMTE WM Ha TOpLE AepeBAHHOIo OpycKa WM OpeBHa, KOTOPbI Ha-
3BIBAIOT «CTYJIOM» WJIM <«TormuaHoM» (puc. 9.23, 2). Jlyummii matepuan L
Opycka — ApeBecHHa TBEpABIX mopon (ayo, Ovk).

Pa30epéM OCHOBBI TEXHMKM MPOCEYHOIO M MPOIIMILHOINO MeTajlla Ha
MIpUMEPE M3rOTOBJICHUS AEKOPATUBHOM JTUYMHBI (HAK/IAAKH) /ISl BPE3HOTO
3aMKa (puc. 9.24).
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Puc. 9.23. UHCTpyMEHTBI U NPUEMBI pabOTHI:
a — MOIYKpyITias U xkejlio0yaTasi CeukH;
6 — 6OpoNOK clecapHblil ¢ HWIMHAPUYECKOH paboueii 4acThio;
6 — Ce4YKHM (3yOUblia) ¢ MPAMBIM U TTOTYKPYTJIBIM JIE3BUSMU
2 — MpUEM MpOCcCeKaHUs JTUCTOBOIO METallIa Ha Toplie OpeBHa

CradaH ¢ material100.tlda.w
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Puc. 9.24. O6pa3subl AeKOpATUBHBIX HAKJIAA0K [J1s1 Bpe3HOro 3aMKa:
a — JeKOpaTUBHBIE HAKJIAAKH, M3rOTOBJIEHHBIE B IIKOJIbHBIX MACTEPCKHX;
6 — NMpoMBINUTEHHBIH 006pa3en HaKIaakKu

MNocnepoBarelbHOCTE M3roTOBNEHUA EKOPATUBHOW NUYUHbI
(Haknagku) onsa Bpe3Horo 3amka

1. [Tonobpatk MaTepHan ¢ y4ETOM TOIO, YTO H3[e/IMe B 3aKOHYEHHOM
BUE OyAEeT MOIUpOBaTHC.

2. Pa3aMeTuTh 3aroTOBKY 10 4epTexy (11ab/I0HY), HAKEPHUTH LIEHTPHI
orBepcTuii. TaM, roe He ykKasaHbl pa3Mepbl, CKOHCTPYUPOBATb UX I10
CBOEMY YCMOTPEHHUIO.

3. IIpocBepauTh OTBEPCTUS, 3aKPENUB U3NEIHE B 3aKMMHBIX IPUCIIO-
coOneHUsIX.

4. BeipyOUTDH 3yOUIbLIAMUY M 00paboTaTh HAMWIBHUKAMY U HaahWIIMHU
BHYTPEHHHE M BHEIIHME KOHCTPYKTUBHbIC 371eMeHThl. O0paboTKy BbI-
MOJHATH B CJIECAPHBIX THCKAX, IIPUMEHSIS IepEeBAHHbIC TYOKHU.

5. CHaTb 3ayceHubl. IIpoBecTH YMCTOBYIO 00pabOTKY MeIKoi nutHdo-
BaJIbHOM ILIKYPKOM U OTIOJIUPOBATh.

[Mpaeuna besonacHown paboThbl
B TEXHUKE NMPOCEYHOro U NPOoNMALHOro MeTanna

1. PaboTy HE0OX0AMMO BBITIOIHATh UCTIPaBHBIMU UHCTPYMEHTAMMU.

2. CBepiieHue M pyOKy 3aroTOBKM C/IeIyeT IPOM3BOIHWTL B 3allMTHBIX
O4YKax.

3. Ilpu cBepieHUM HYKHO HaJEXHO 3aKPEIUIATh 3aroTOBKY B CHE1IMAIb-
HBIX 32KUMax.

4. lo Hauyana ¥ BO BpeMsi paboThl HEOOXOAUMO CHUMATE 3ayCEHIIbI U 06-
pabaTeIiBaTh OCTPbIE KPOMKH.
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MpakTuyeckas pabota N2 33
«KoHcTpynpoBaHue 1 usrotosneHue wabdbnoHa
ONS BbDKUraHna»

Ileav pabomsi: CKOHCTPYUPOBATh U U3rOTOBUTH MIAOJIOH A5 BBIKUTA-
HUS.

Obopydoearue u mamepud.ibl: CIeCapHbIA BEPCTAK, 3aTOTOBKH, pa3Me-
TOYHbIE MHCTPYMEHTbI, HAMWIbHUKKU, Haaduid, 60poaoK, ceuyku, ciaecap-
HbIM MOJIOTOK, CBEPJIWIbHBINH CTAHOK, CBEpJia & 3—5 MM, fepeBsIHHbII Opy-
COK, uudoBanbHas IKypKa.

Ilopsadok evinoanenus pabomot

1. PaspaboraiiTe mabnoH (Tpadaper) nia Bepkuranus (puc. 9.25).

2. CnenaiiTe 3CKH3bI U3IETHS.

3. Onpenenute rabapuTHBIE pasMepbl, MATEPHUATI, TEXHOIOTHIO U3TOTOB-
JIEHUS, BUI OTAEIKH.

4. CocTaBbTe TEXHOIOTUYECKYIO KAPTY.

5. U3roToBbTE 111a0JIOH.

CradaH ¢ material100. tilda.ws
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Puc. 9.25. Obpasen mabnoHa [1s BEIKMTAaHUSA
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*  Hoocuuyst npoceunsie (puc. 9.26) npu-
MeHAOM 043 NPAMOU U (ueypHOU pe3KuU
AUCMO8020 Memanaa moawunonu 0,5—
1,2 mm. OHu ocmaeasarom YUcmblil cpes
be3 degpopmauuu paspezaemozo meman-

ada.
¢  Kysneuy — cneuyuanucm, 3aHUMAIOUWULCA Puc. 9.26. HoxHu1bl
obpabomKoii eopsite20 U X0A00H020 Me- MpoceYHbIe

manna. Ilpogeccus kysney exodum &

yuciao Hauboaee dpeenux. Yuewnbte cuu-

marom, 4mo oHa 803HUKAA 6 Nepuood Hcene3H020 8eKd, 0X8amblealo-
weeo 9— 7 gex do H. 3. [lpogheccus Ky3Heya umeem HecKoAbKO chelu-
aausayuii: Ky3Hey py4Hol KO8KU, Ky3Hel WUPOoK020 npoduas, Ky3Hely-
WMamMnosuwiuK, onepamop-Kystey, KysmHey opazoyeHHblX Memanios.
ITpodyxmom desamenvHocmu Ky3Heyua saaa0mcsa pasiudtblie Koeamble
uzdeaus: nooOKo8vl, MOAOMKU, MONOPbL, OeKopamuérvie 6opoma, 3d-
boput, ghorapu, nodceeunuKku, Koeanas mebeab, npeomemol UHMepPbe-
pa. [haenbim mamepuasom 0as pabomsl Ky3Heya A6AAIOMCA HCeaeso,
uyeyH, cmaawv, OpoHza, medb. Ceoro pabomy macmep 6biHOAHAEM
& Ky3HUlUe, 8 KOmopol npoeodumcs pyuHas Koexa memaina. Takoice
cyuiecmayrom Ky3HeuHbvle Uexa ¢ MeEXAHUYeCKUMU U 2UOpasAuMecKUMU
Moaomamu u op.

OcCHOBHBbIE MOHATUA U TEPMMUHbI:
IMPOCEYHOM MeTaJlJ1, [IPOIMWIbHBIMH MEeTaJL, IIPOCEUYKa, BhIpYOKa, CeYKH.

BOI'IpOCbI M 3aflaHNA

1. Kakne apxuTekTypHble 3MeMeHTbl JOMa MOXHO yKpacuTb U3AENUAMU U3
NPOCeYHOro 1 NponuneHoro metanna? 2. HazoBuTe maTtepuansl, NpUMeHseMbie
ANA NPOCeYHbIX U NponunbHbIX paboT. 3. Nepeuncnute npasuna 6esonacHon pa-
DOTbI MpU NPOCEYHbIX U NPONUNbLHLIX paboTax.

S b e
N 3apaHwve

Hangute B MHTepHeTe obpa3ubl wabnoHoB ansa BbixXuraHua. Pazpabortante
3CKM3 U TeXHONOrMYEeCKYIO KapTy ANS M3roTOBNEHUA O4HOTO U3 HUX.

o



NMTABA 10

PoGoToTexHuka

CnoBo «poHOT» MPOYHO BOIIJIO B COBPEMEHHYIO pedb U COBPEMEHHYIO
XHN3Hb. becnu/IoOTHBIE CaMOJIEThl, UCKYCCTBEHHBIE CIIYTHHUKM, cTpaTtocdep-
HbI€ 30HIbI, CAaNlépHbIE TPajibl, 3HAMEHUTBIE COBETCKHE JIYHOXOIbI — BCE 3TO
poboTbl. POGOTHI CTa/IM YaCThIO COBPEMEHHOM MPOMBILILUIEHHOM PEBOMIOLIMH.
CeromHsa yxXe HHKOIO He YJIMBISET 3aBOJ, HA KOTOPOM paboTaeT BCEro He-
CKOJIBKO JIECSTKOB Y€J10BEK, @ BCIO OCHOBHYIO paboTy BbINMOIHSIIOT pOOOTHI.
Pob6oThl MOTYT mepeMellaThb rpy3bl, paboTaTk BMECTE C XMPYPIroM B OIlepalu-
OHHOM, MPUHUMATh YYAaCTHE B CIIACEHUM JIIOJEH NP Ype3BbIYAMHBIX CUTYa-
LMSIX M MHOroe apyroe. Bam mpencTouT chaenaThk MepBhIi 1Iar K cO3JaHUIO
«YMHBIX» MAalllMH, MO3HAKOMMUTBLCS C MX YCTPOMCTBOM M HaAyYMUThCS MMM
VIIPABJISATh.

§ 50. KoHTposnep 1 JaTYMKU —
OCHOBA YIIPaBJISIEMOI MOIEe/In po0oTa.
DneMeHTHas 0a3a poGOTOTGXHHKH

. PElCCMOTpH.M pas3/iMuHbIC TUIIBI KOHTPOJUIEPOB, qumm pO/Ib KOH- |
| TpOJUIEpa ¥ JaTYMKOB /U151 pob6oTa, OOBEAMHUM CBEASHUS MPO 3JICK- |
| TPOHHBIE KOMITOHEHTHI, YIIPaBJI€HUE KOTOPBIMU OCYUIECTBJISETCSH C |
| IOMOILbLID KOHTpOJUIEpa pobora, HAyYuMcs cobupatbh U MOAeIupo- |
'L BaTh pabOTy MPOCTEUIIIUX DTEKTPHUIECKMX LICTICH.

Kontponiniep — rnaBHas 4YacTth podora. PaHee Mbl oOcykaanu, 4To
poboTOM OYIET ABJIATHCA aBTOMAaTUYECKOE YCTPOMCTBO, KOTOPOE MOIKET pa-
OoTaTh MO 3aAaHHOU eMy Iporpamme. B oTiMyMe OT MEXaHUYECKMX W paauo-
yIpaBasIeMbIX YCTPOUCTB poOOT 3amOMMHAET 3aJaHHbIE €My aJITOPUTMBbI
M peaju3yeT MoJy4YeHHbIe KOMaHAbl. DTU 3aJa4M MO3BOJISAET pellaTh TaKas

Cra4an € materia! 100 tlda.w
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4yacTh pobOTa, KaK KOHTPOJJIEP — YCTPOMCTBO,
KOTOPOE MCIIONb3YEeTCA [/ YIPABJICHUS, B
BEKTPOHUKE U BBIYUCTUTETbHON TEXHUKE.
PasHbie uM3roroBUTENM pa3padbaTbiBalOT ca-
MbI€ pa3Hble KOHTpo/LIepsl. HekoTophie MOTYT
BBIIIOJIHATD 3HAYUTEIbHO O0/bLIEe KOTHUYECTBO
ornepaluii Mo CPaBHEHUIO C OCTAILHBIMU U 00-

Puc. 10.1. Koutponep 7aJalT MNOBBILUEHHOW MOILIHOCTBIO, Apyrue
Arduino Uno MMEIOT MEHBbIIIE BO3MOXHOCTEN, HO OYEHb Ma-
Jibl IO pa3Mepy U 3HAYUTEIbHO JEIIEBIIE B U3-

TOTOBJICHUH.

Hanpumep, kouTponaep Arduino Uno mo-
3BOJISIET PELIUTh OONBIIMHCTBO JTHOOUTEIbCKUX
3ama4 B 06/1aCTU MUKPOKOHTPOJUIEPHON TEXHU-
KW U BITOJIHE MOAXOOMT [Jisi MEPBbIX IIArOB B
pobororexHuke (puc. 10.1).

Arduino Nano — (yHKUMOHA/IBHBIA aHa-
JIOr MpeabLAyLIero ycTpoucrBa, Ho Gojee Mu-
HUATIOPEH MO pasMepaM U Oonee AEIIEBBIN,
[IPX TOM JIETKO pa3MellaeTcs Ha ClielMaJIbHO M
iate ¢ JOMOJHUTEIbHBIMH KOMIIOHEHTaAMHU
(puc. 10.2).

KonTtponnep Arduino Mega (puc. 10.3) pas-
paboraH Ha 0Oa3e Oolee MOLIHONO MHKpPOIIPO-
Lieccopa. Takoii KOHTpOJLUIep MOAXOOMUT B C/Iy4ae,
KOI/Ia He XBaTaeT Bo3MoxHocTei Arduino Uno.
Puc. 10.3. Koutpomniep OnHomnatHbld KoMmIbloTep Raspberry Pi

Arduino Mega (puc. 10.4) — ManeHbKMI rakeT B BUIE OT-
KPBITOM ILIaThl, pa3Mep KOTOPOH COOTBETCTBY-
eT 0AaHKOBCKOM KapToudke, 00/1amaeT MHUPOKHUM
CIIEKTPOM BO3MOXHOCTEH M MCIOAb3yeTCs
MHOTMMHU JTIOOUTEISIMHU I CAMOCTOSITETbHBIX
pa3paboToK.

Kourponnep Xbee (puc. 10.5) mosBoisier
OpPraHU30BaTh TPYMIIOBOE YMPABIEeHUE MHOXE-
CTBOM OOBLEKTOB, NPHYEM KaxXObld H3 3THX
00bEKTOB MOXET 00OMEHUBATLCS HH(MOpMaLIUEe

Puc. 10.2. KonTtponiaep
Arduino Nano

Puc. 10.4. Kontponnep
Raspberry Pi C 1100BIM OOBLEKTOM B IPYIIIIE.
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Puc. 10.5. Koutponnep Xbee N :

Bce MaHunynsuuu, orpenensonue GyHKIMOHAI podoTa, NPOUCXOAAT
Onaromapsi KOHTpOJLIEpY, KOTOPbLIM padoTaeT ¢ CUrHajJaMM: IOJy4aeT U OT-
OpaBiIseT UX, U3MEHSET BEIUYMHY HaMpsDKeHMs Ha BbIBOJAX IMpolieccopa.
MMeHHO K 3TUM KOHTAKTaM MOJKJIHOYAIOTCHA YIIPaBISIONINE DJIEeMEHTHI, Ta-
KHE KaK CBETOAUOAbI, 3JIEKTPO-, CEPBOMOTOPEI U ApyTrUe, KOTOPhLIE B 3aBUCHU-
MOCTH OT HaJIMUMs CUTrHajla BBIMOJIHSIOT ONpeaeaéHHbIe 1eCTBUS.

Peakimusi poGoTta Ha BHelllHEe BO3NEMCTBME MPOUCXOIUT C MOMOIIBIO
CreLMalbHBIX YCTPOMCTB — JaTYUKOB. o

JdaTyuku — oprasHsl 4yBcTB pobora. Eciu 3amymarses, KakuMm obpa- 3
30M 4Ye/IOBeK MojaydaeT UH(OpMAaLIUIO, eCTECTBEHHO, Bbl OTBETUTE, YTO C MO~
MOILIbIO0 OpraHoB YyBCTB. Korma Mbl XOTUM MOHSTb, YTO TIPOUCXOAUT BOKPYT [
Hac, HaM MNpuxoauTcs obpabarbiBaTh HHGOPMALIMIO, KOTOPYIO HALll MO3I [0~ \ |
JIy4aeT OT BHEUIHUX pa3apaxuTeiaei yepes opraHbl YYBCTB: C MOMOIIIBIO I71a3, wt
yIlIeid, HOCca, KOXH.

MoaenupyeM CUTyallMK.

e Bri unére mo gopore U BuouTe aMmy. Yro HyxHo cnenats? [Ipexne Bcero

OCTAHOBUTBCS, 3aTeM ODOUTH e€.

e Jlpyr u3ganu okinukaeT Bac. OINIFHYBLIMCH Ha 3BYK, Bbl IPUBETIHUBO

MallleTe pyKoi, 3aTeM MEHsIeTe HallpaBJIeHHe MYTH U MOIXONUTe K HEMY. \ /
e Bpliigg Ha yJIdIy MONOXKUM BECEHHMM JHEM, Bbl PACCTErMBAETE KYPTKY

U UOETE, paaysich TEIUIOMY BECEHHEMY BETEPKY.

YenoBeyecKuii MO3I pearupyeT Ha BHEIUHME pasgpaxuTe/Id. A Kak Ha
OKPYKAIOUIYIO Cpely MOXET OTpearMpoBaTh MeXaHU4YeckKoe YCTPOMCTBO? ,__f'
Benpb y poboTa HU I/1a3, HM YIISH, HU KOXH HeT?

AHaIoroM OopraHoB YyBCTB 4ejloBeKa Y po0oTa MOXHO CUMTATh JaTYUKH. '
Hanpumep, usMeHWsICcs ypoOBeHb OCBEIIEHHOCTH — JaTYUK CBeTa MOChLIAeT
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CUTHAJl HA KOHTPOJUIEP; KOCHYJICS poOOT NpensTCTBUS — KOHTPOJLIEP MOy~
4YaeT CMICHaI OT JaTYMKa KacaHus ; UBMEeHEHUsI TeMIIepaTyphl (GUKCHPYET JaT-
YUK TeMIepaTypbl. DTU CUTHAIBLI 0OpabaThIBaeT mpoleccop KOHTpoiepa,
BBIMOJIHSAS Pa3/IMYHbIC &/ITOPUTMBI B 3aBUCUMOCTH OT TOr0, YTO MPEIIMCcaHO
IpOrpaMMoii.

EcTecTBEHHO, KaXKIblii JaTYMK MMeeT COOCTBEHHOE YCTPOMCTBO M pas-
JTUYHYIO CTOMMOCTD, MO3TOMY Ha po0OTa YCTAaHABIMBAIOT TOJBKO T€ JaT4u-
KM, KOTOpbI€ 00YCIIOB/I€HbI €ro (hyHKIIMOHA/IbHBIMU OCOOCHHOCTSAMM, W BPsi
M pobOTY HAa KOHBEMepe aBTOMOOMIILHOIO 3aBOIa HEOOXOMMMBI TE€ XK€ JaT-
YUKU, YTO U pOOOTY-UCCIIeAOBATENIO HA IPYTUX IMJIaHETaX.

JaTuyMKy MOTYT DOAK/TIOUATLCS OTAEABHO, @ MOTYT ObITh YK€ BCTPOSHHBI-
MM B IUIaTy KOHTpoJuiepa. Torga 3ajgaya CBOAUTCS TOJIBKO K HEOOXOIMMOCTH
[MOArOTOBUTH MPOIrpaMMHbBIN KOO [AJisi UCMOJAb30BaHus aardyvka. [loakmoue-
HHE BHEUIHUX JATYUKOB 3HAYUTEIBHO YBEIMYMBAET CTOMMOCTb 00OpymoBa-
HUSI, yMEHbIlIass HaaE€XKHOCTh paboThl 34 CYET JOMOJIHUTEIbHBIX Pa3bEMOB, HO
Ja€T JYYIIYI0 BO3MOXHOCTE MOOMILHOIO yrpaBiaeHus. [1lo nporpamMMe KOH-
TPOJLUIEP OTIPALIMUBAET COCTOSSHUE NaTYMUKA, IT0Iy4YaeT pe3y/ibrar, oopadaTbiBa-
€T €ro ¥ OTIpaBIsAeT UH(HOPMALIUIO IPYTUM YCTPOUCTBaM.

DnemeHnTHas 0a3a podororexHuku. M cam KoHTpomnep, U JaTIYUKHU
COCTOST U3 OTAE/IbHBIX 3JIEKTPOHHBIX KOMITOHEHTOB.

JlJ1s1 3HAKOMCTBA ¢ OCHOBaMU pOOOTOTEXHUKU 00sI3aTe/IbHO HYXKHBI Ta-
KHE 3/ICKTPOHHBIC KOMITOHEHThI Kak MOTOp M cBeToguod. COBOKYIHOCTH
pa3TUYHBbIX 3IEKTPOHHBLIX KOMIIOHEHTOB coOMpaeTcsi B DIEKTPUYECKYIO
LieIlb, B KOTOPOM MpoTeKaeT ToK. COOTBETCTBEHHO MOTPEOYIOTCS MCTOYHMK
SHEPruU M K104, KOTOPBIK pa3pbeiBaeT 3Ty Lenb (Tada. 10.1).

Tabnuua 10.1.

NeKTPOHHbIN YcnoBHOe BHewHWA BMA
KOMMOHEHT obo3HavyeHmne

MakeTHas nnara — none

¢ bonbwKUM KonnyecTteomM
OTBEPCTUM, B KOTOPLIE
BCTABNAIOTCA 3NEKTPOHHbLIE
KOMMOHEHTHI
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MNpogomxeHne tabn. 10.1

3NeKTPOHHbINA YcnoBHoOe BHewWwHWA BUA
KOMMOHEHT obo3zHaueHme
CeeToanoa — 3NeKTPOHHbLIN + i
MNonynpoBOAHUKOBLINA NPU- l\l / q

Gop, BHYTPU KOTOPOro Haxo-
AUTCA NONYNpOBOAHUKOBbIN
KPWUCTann, u3ny4yarolmm ceeT
NPy NPOXoXAEHWUU INeKTPU-
yeckoro Toka. Y ceetogmoa
JBa KOHTaKTa: OWH NOAKIK-
YaeTcs K MonoXuUTenbHOMY
KOHTaKTY NuTaHus (aHopn),
APYron — K oTpULaTenbHOMY
(kaTon). CeeTogmopn obaza-
TENbHO HY>XHO MOAKNIOYaTL K
MCTOYHUKY NUTaHUA ¢ cobnio-
AeHWeM NoNAPHOCTU: aHOoM K
NICY UICTOYHUKA NUTaH WA,
Karofd — K MUHyCY

1

Pe3ucTop ncnones3yeTtca ans
OrpaHU4YeHus ToKa B Lenu.
CeeToanoa HENb3A NOAKNIO-
YyaTb B 3NEKTPUYECKYIO Lenb
Be3 orpaHMYmMBaloLWero pe-
3ucropa

3NeKTPOMOTOP — YCTPOW-
CTBO, NpeBpallaloLLee 3neK-
TPUYECKYIO 3HepPruio B Mexa-
Hu4yeckyto. Mpu nogknioye-
HUM MOTOpPA K UCTOYHUKY
NATaHUsA NOASIPHOCTb onpe-
AensieT HanpasneHue Bpa-
wenHua. NMpu n3ameHeHUn no-
NAPHOCTU BpalleHne MoTopa
byneT npoucxoauTs B obpat-
Hy10 cTopoHy. CkopocTb Bpa-
LWEeHUA MOTOpPa 3aBUCUT OT
HanpAKeHWs UCTOYHUKA MU-
TaHus
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OxkoH4yaHue Tabn. 10.1

d

9
\

NpoTUBNEHWE B 3aBUCUMO-
CTU OT CBeTa, KOTOpPbLIM Ha
Hero rnonagaeTt

3NeKTPOHHbINA YcnoBHoOe BHewHM BMA
KOMMOHEHT obo3Ha4yeHMme
doTOpPE3nCTOP — 3NEMEHT, \
CNOCOBHLIM MEeHATL CBOE Co- \

KHonka-knio4 TakToBas Uc-

nonb3yeTcs Ans paspbiBa J—
N CoeauHEHUA INeKTpruYye-
CKOW Lienu

KoHceTpykuusi MakeTHO# maatsl. Ytobbl u3bexaTh naiiku npu cosua-
HUM MOJeel ¢ 3JIeKTPOHHbIMU KOMIIOHEHTAMHU, YA00HO UCTIOIb30BaTh CIie-
LMA/IbHYI0 MAaKETHYIO IJIaTy, OTBEPCTUS B KOTOPOH COEIUHEHBI IPOBOIHU-

kamu (puc. 10.6).

Cxema coenuHeHU N CxeMa coeTMHEHUI
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JIBa psima OTBEPCTUM CBEPXY U CHU3Y MEXIY CUHEH U KpacHOM TUHUSA -
MU (MapKHpPOBKA +, —) COeAUHEHBI APYT C APYTOM MO ropusoHTanu. OTBep-
CTUS CpeOHEH YacTU MAKETHOM IJ1aThl ¢ YUC/IOBOM MAapKUPOBKOM 00pa3yioT
IpYIIy KOHTAKTOB, CBA3aHHBIX MeXay co0oit BepTUuKanbHO. CUHSS U Kpac-
Hasdi FOPU30HTAAbHBIC JIMHUM CIyXKAT MarucTpajsaMU Ui IOAKIIOYEeHHUS
MMUTAaHUA: Ha KPACHYIO MIPUHATO MOAK/II0YATh IUIIOC, @ HA CHHIOK — MHUHYC.

IIpaBuna Texnuku Oe3onmacHocTH. [Ipu pabote ¢ 3MeKTPOHHBIMU
KOMIIOHEHTAMU HeOoOX0AUMO COOMIOAEHUE TIPAaBUI TEXHUKU 0€30MaCHOCTH,
yTOOBI M30€XaTh TPABMUPOBAHUSA U MTOPYU 0DOPYIOBAHUS.

ITpu cOopke 371eKTPOHHBIX CXeM HEOOXOMUMO COOII0IATh AKKYPATHOCTD,
HE TEPSTh MEJIKME KOMITOHEHTHI, IOCJIE 3aBepLIeHUs padOThI pa300paTb KOH-
CTPYKLMU MO0 yOpaTh HA XpaHEHUE /U UCTIOIb30BAHUS B IAJIbHEHUIIIEM.

[Ipu cOopke e HEeIb3s JOIMYCKATh 3aMbIKAHWE KOHTAKTOB UCTOYHM-
KOB IMUTAHUs 0€3 HArpy3KH.

Heobxonumo cneauts 3a TeM, 4YTOOBI MPU MPOBEAEHUU DKCIIEPUMEHTOB
DNIEKTPOHHBIE KOMITIOHEHTHI HE HarpeBaiuch. B ciyyae HarpeBa OTIEIbHBIX
KOMIIOHEHTOB HEOOXOAMMO OTKJIIOYMTH MUTAHWE U MPOBEPUTH IMPABUIIb-
HOCTb COOPKM CXE€MBI.

[Ipu pabore ¢ 3N1EeKTPOMOTOPOM HENb35 NbITATHCA OCTAHOBUTL €r0 ABU-
XKE€HHE, TaK KaK BO3MOXHBI TPAaBMUPOBAaHHE, a TAKXKE HEOOpaTUMBbIE MOCea-
CTBUS 1J1s1 pabOTOCIIOCOOHOCTH MOTOpA.

Bce paccmMaTrpuBaemMblie B JAHHOM pasaesie JeKTPOHHBIE CXeMbI HU B KO-
€M C/Iyuyae HE MOOKJIIYAKOTCA K 3JEKTPUUYECKUM CEeTSM C NEpEeMEHHBIM Ha-
npsckeHueM 220 B. D1o npuBenéT K BHIXOAY U3 CTPOS KOMITIOHEHTOB CXEMBI,
a TAKXKEe MOXET IMPUBECTU K MOPAXKEHUIO IJEKTPHUUYECKUM TOKOM M MOXapy
M3-3a [eperpesa.

MpakTuyeckas pabota N2 34
«3NeKTPOHHbIEe KOMMOHEHTbI»

Ileab pabombl. MO3HAKOMUTLCS CO CBOMCTBAMHM 3JIEKTPOHHBIX KOMIIO-
HEHTOB, COOMPATh MPOCThIEC 3JIEKTPOHHBIE LISTIH.

Oﬁopydoeauue U mamepuansvl. MaKeTHasl IUIaTa, UCTOYHUKHU MUTAHUS
ot 3 1o 9 B, cBeTtoguon, pesuctopbl 100—500 Om, TakTOBas KHOIKA MM Ie-
peKITIouaTe/b, eKTPOMOTOP, (hoTope3ncTop.

Ecau y Bac oTCYTCTBYIOT HEOOXOAMMBIE AETAIM, SKCIIepUMEHTbl MOXHO
npoBecTd B BUpTYaabHO#M cpene Tinkercad (OGecniatHas oHIaWH-KOJ-
JeKI[MsI MPOrpaMMHbBIX HHCTPYMEHTOB, KOTOPbIE MMOMOTal0T OCBOUTHL 6a30-
Bble HABbIKM B 00sactd 3D-npoekTUpoBaHUS, JIEKTPOHUKH U TporpaM-

mupoBaHus). [locne peructpanuu Ha caiiTe HeoOXonUMO TMepeiTH B pa3aen

Cxadal € materig! 100 tlda.w

293



CradaH C

Knaccw Fanepea Bnor Obyuenne

Tinkercad Lesson Plans
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Puc. 10.7. BupryansHas cpena Tinkercad

Lemu, roe cos3ma€rcd BUPTyalbHAasi MOIEIb COOPKM 3IEKTPOHHON LeIu
(puc. 10.7).

ITlopadok evitnoanenus pabomsi

M3 naHenu MHCTPYMEHTOB, PacHojoXeHHON cIipaBa, BeIOMpAIOTCS He-
00XonuMBbIe 3JIEKTPOHHBIE KOMITOHEHTHI (TAKXKe TaM MOXKHO HAWTHU KOHTPOJI-

Jepbl Arduino), pasMellalTcs Ha pabodeM 1ojae, HacTpauBalOTCa UX Xapak-

Mopeab GoHapHIa B MSAA DR GO u — n
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Puc. 10.8. Hauano Moae1MpoBaHUs
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Puc. 10.9. Cxema, UMUTHPYIOLLIAS 3/IeKTpUYecKUil poHapUK

TePUMCTUKHM M IOCIe 3amycka koMaHabl «HauaTe MoaeiuMpoBaHHEe» MOXHO
BU3yalbHO Habmonarth 3arlaHupoBaHHbIE 3 EGEKTbl UIM HAWTH OILIMOKY
cObopku cxeMbl U rporpammupoBanus (puc. 10.8).

HanpHeu1lue 3KCEPUMEHTEI MBI OyIEM pacCcMaTpuBaTh, MOApPa3yMeBas
HCMOIb30BaHKe HAOOPOB pealbHbIX 3JEKTPOHHBIX KOMIIOHEHTOB, pacrnojia-
rasi UX Ha MakKeTHOI TuiaTe.

[IpoBenuTe cepuio IKCIEPUMEHTOB [0 MCCICOOBAHMIO BO3MOXHOCTEM
repevrcAeHHBIX BbIIIE 3JIeKTPOHHBIX KOMIIOHEHTOB.

1. Mopens anekTpudeckoro hoHapukKa.

Cobepure cxeMy, MOJ€e/ib, UMUTHPYIOILYIO paboTy 3JIeKTpHuYecKoro (o-
Hapuka (puc. 10.9).

IIpoBenure HabawaeHUA U3MeHEeHUU 3¢ddeKTa Npu yCTaHOBKE MCTOY-
HUKOB IMUTAHUS Pa3IMYHOI0 HAMPSDKEHUS U MTOAKTIOYEHUU PE3UCTOPOB pas3-
JTWYHBIX HOMUHA0B. BCIIOMHUMTE 3aKOH, CBSA3LIBAIOIIMI MapaMeTphl IpUMe-
HSIEMBbIX 3JIEKTPOHHLIX KOMITOHEHTOB, U 00BICHUTE Pe3Y/IbTAThI.

2. PaboTta snekTpoMmoTtopa.

Cobepure cxemy, IMOCJeI0BaTEIbHO COEIMHUB 3JIEKTPOMOTOP U UCTOY-
HUK MUTAHUs, TIepeKmouaTenb uiu KHonky (puc. 10.10).

[IpoBenure HabmoaeHUs 3a pabOTOM JEKTPOMOTOPA MOAKIIOUMB K MC-
TOYHUKY NMUTaHHUS, 3aT€M MOMEHSB IMOJSPHOCTh IMonkaoueHus. JlobaBbre
B LI€TTb JOIOJIHUTE/ILHYIO HArPy3Ky B BUJIE PE3UCTOPOB pa3IMIHbIX HOMMHA -
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Puc. 10.10. Cxema ¢ 371eKTPOMOTOPOM

o
¢ e
‘e
x
-
L3

+
@ e
&
.
‘e
X
e
[ &
e
[ 3
¢ e
S

4 9 8 8 @
LG L N I IRE
L T

296 \\\ l//_.-



7oB. [IpokoMMeHTHpYIITE HADMIOAEHHUS U OOBSACHUTE MX C TOYKU 3PEHUS 3a-
koHa OMma.

3. Pabora dorope3ucropa.

Cobepute uenb ¢ GoOTOPEe3UCTOPOM U MPOKOMMEHTUPYUTE HM3MEHEHUE
SIPKOCTU CBEYEHUS CBETOAMOAa B 3aBUCMMOCTH OT IOTOKA cBeTa Ha (oTope-
suctope (puc. 10.11).

OCHOBHbIE NMOHATUA U TEPMMUHDI:
KOHTPOJLIEpP, CBETOAMOAbI, PE3UCTOPbI, (HOTOPE3UCTOP, INEKTPOMOTOD,
WCTOUYHUK MUTAH WS, KHOTIKA, IMEPEKITIOUaTe b,

BOHpOCbI M 3aaHNA

1. [lnfa 4ero HyXHbI pa3Hble KOHTponnepsbi? 2. Kakuve aneK TpOHHbIE KOMMOHEeH-
Tbl KPOME pPacCMOTPEeHHbIX B y4ebHuke Bbl 3HaeTe? 3. BeinonHUTe npakTM4eckne
3aflaHVA Mo CO34aHUI MOAenen C 3NeKTPOHHLIMWU KOMMOHEHTaMM U npoBeguTe
HabnogeHws, kKak MmeHseTcs paboTa cxemMbl NPY M3MEHEHWU pPa3NMyYHbIX Napame-
TPOB yCTPOMCTB. 4. HalnguTe ¢ NOMOLLLIO MOMCKOBLIX CUCTeM B MHTepHeTe OHNanH-
Konnekuuo MHcTpymeHToB Tinkercad, 3aperncrpyupynteck B cMcteme, B pasgene
Lenwu, co3gante BUpTyanbHble MOAENU 3NEeKTPOHHLIX LUener, paccMoOTpeHHble
B yuebHUKe, M NpoBeguTe MOJenMpoBaHUe.

§ 51. Cucrema komaHa poboTa.
A3bIKM MpOrpaMMUPOBAHUS
Y BU3yaJIbHBIN SI3bIK YIIPABICHUS POOOTOM.
[TporpammupoBaHue paboOThl MOIEIN
pOOOTHU3UPOBAHHOM CUCTEMBI CBETOIMOIOB

e e e e e e —

| PoboroM HYXKHO YMETb YIIpaBiIsTh — OTAaBaTh €My KOMaHbI, KOTO- |
| pble OH MOXET IMMOHUMAaTh. MBI TIOBHAKOMUMCS C Pa3JIMYHbLIMU SI3bIKA- |
| MU ITporpaMMHUpPOBaHMSA, HAYYUMCS IIPUMEHATh IEPEMEHHYIO IS OIl- |
| TUMM3AalMK TIPOrPaAaMMHOTO KOd4a, HAyYUMCS YIIPABIATbh 3JIEKTpUUe- |
| CKOM LIeNbIO C TMHEWMKOH CBETOAMOIOB. '
Kak MblI BBISCHUIIM B MPEAbLAYLIIUX Kiaccax, poOoThl MOTYT BbIIMIOJHUTh
caMble 3aMBICIOBATHIE JEMCTBUS, MOAYUHSSICH BOJIE Ye/lOBEKa, €ClIM OHa
npaBuibHO odopmieHa. OdopmileHHe 3TUX IMOXEIAHUNW B MPOrpaMMHOM
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Kofe, Ha S3bIKE, MTOHITHOM pOoDOTY-UCTIOTHUTENIO, U SIBJISIETCS MporpaMMu-
poBaHueM. CylleCTBYET BEJIMKOE MHOXECTBO SI3bIKOB IMPOrpaMMHPOBaHUS.
Hexkoropbie U3 HUX NMOSIBISIIOTCS, IOCTUTalOT CBOETO pacliBeTa U MOCTENEeHHO
[pefaarTcs 3a0BEeHUIO.

[Ipu nporpammupoBaHuM poOOTOB Kiacca Arduino MCOONb3YETCS
SI3bIK, O4YeHb MoXoXuil Ha s13bIK Cu. Eciu Bl 3HaKOMBI ¢ si3biIKkoM CH, TO
BaM OyJeT Jerko MOHSTh KOMAaH/bl, KOTOPbI€ MCIOJL3YIOTCS B Arduino,
M HaoOOPOT, €ClIK Bbl HAyYUTEeCh MUCaATh IMporpaMMbl B Arduino, To [j1si Bac
HE COCTaBUT GOJBIIOTO TPyAa MOHATH MPOrpaMMbl, HAlTMCAHHbIE HA SI3bIKE
Cu. [IpeumyuiectBoM Arduino nepen ApyruMu niaatdopMaMu SBISIeTCS TO,
4YTO [JI HEE HAMMCAHO OrPOMHOE KOJIMYECTBO OMOIMOTEK U TOTOBLIX MPO-
rpaMM C IpUMMepaMu, U BCe OHM BbUIOXEHBI B OTKPBITHIN docTym B UHTEp-
HETe.

Korma nporpaMMUCT BEIOMpAET, HA KAKOM SI3bIKE IMUCATh MpOrpaMMmy, OH
HE BCeraa 3alyMbIBaeTcCsi, KaKk oHa OyaeT orpadaTbiBaThCsl KOHKPETHBIM MC-
MOJTHUTEAEM, HO [Jisi paboThl CO BCTpauBaeMOM MMKPO3JEKTPOHUKOM 3TO
ObIBaeT BaXKHO.

EcTh B nporpaMMupoBaHUHU A3BIKH-KOMIUIATOPHI, Takue Kak Cu, [1a-
ckanb ¥ aAp. Ho cyuiecTByeT U anbTepHaTUBa — SI3bIK-UHTEpHpeTaTop, Ha-
npumep Basic, KyMup, Java, IIuton. Ilpuuém sa3biku Java u IInToH emié
Y T1aT(OpMOHe3aBUCUMBIE. DTO 3HAYMT, YTO KOI OyJeT ogMHaKoBO pabo-
TaTh B M000# onepaudoHHoM cucteMe: MacOS, Linux, Windows, Android.
Taxcke ObIBalOT He aITOPUTMUYECKHE, a TIPOLIEAYPHbIe A3bIKU, Takue Kak Pl
1 SQL, KoTopbie UCIIOIB3YIOTCS HE IS YIIpaBIeHUs TEXHUKOI, a I 00-
paboTku O00abILIMX O0BEMOB JAHHLIX, [JI aHAIKM3a [MOBEAEHUS Pa3HbIX Ma-
LIUH.

HecmoTtpst Ha TO 4TO SA3bIKOB MPOrpaMMKMpPOBAHKMS MHOI0, caMOe€ IJ1aB-
HOe UIg pa3paboTyuka — MPelTOXKUTh alrTOPUTM, KOTOPLIH OyaeT ucrnomn-
HATb PODOT, peau3ys MocTaBleHHYI0 3aaa4y. [loaToMy BioIHEe MOXHO Ha-
YaTh YYUTHCS CO Cpelbl IpOrpaMMUPOBaHMS, B KOTOPOUW KOMaH/Ibl 3a/1a10T-
csl OJIOKaMH M LICTUISIOTCS OJIHA K APYroM, KakK AeTalu B KOHCTpyKTope. s
3HAKOMCTBA C TIPOrpaMMUpPOBAHUEM CYIIECTBYIOT ClelUalbHbie S3bIKU
[porpaMMMpPOBaHKMs, KOTOPbIC MOHATHBI UMEHHO HAaYWMHAKOIIKUM, Halpu-
Mep TakKHe cpenbl BU3YAJIbHOro MporpaMMupoBaHusa Kak Scratch, mBlock,
Snap, Snap4Arduino, a Takke BUPTyadbHas KOMJIEKIIWS MHCTPYMEHTOB
Tinkercad.

HUnrepdeiicel mporpaMMm atoro kiacca (puc. 10.12) oueHb CXO0XHU MeX-
ny coboii: ecTh Pa3sHOLIBETHBIC AUUKU C KOMAHOAMU, U3 KOTOPBIX MPO-
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Puc. 10. 12. Uutepdeiic cpen nporpaMMupoBaHus Tumna Scratch, mBlock, Snap,
Snap4Arduino, Tinkercad

rpaMma COCTaBJ/ISIETCA Ha COELMAlbHOM HO.1€ CKpUnmoe, a UCIOJIHUTE/b
MOXET TMepeMellaTbcs 1Mo pabouyeMy MOJII0, BBIMIOAHSS T€ AeMCTBUSA, KOTO-
pble 3anaiTcsa HabopoM 6nokoB. Bee 3T mporpaMMsel OecriaTHble, U Bbl
MoXxeTe 00y yCTaHABJIMBAaTh HA CBOM KOMIIbIOTEp WM paboTaTh B pe-
KuMe online.

B HekoTophix cpenax, HanpuMep Tinkercad, cyiiecTByeT BO3MOXHOCTD
npeobpa3oBaTh IMIporpaMMy, COCTaBJIEHHYIO B 0J10Kax, B KO/bI 93biKa Arduino
IDE, 4T0 mo3BojisieT NpoaHaJIM3upoBaTh pa3paboTaHHyIO IporpaMmy, pac-
CMOTpEB €€ cpa3y Ha JABYX A3bIKax nmporpaMMupoBaHud (puc. 10.13).

Takum oOGpaszom, IJIs IMEPBOrO 3HAKOMCTBA C IIpOorpaMMUpPOBaHUEM HE-
NPUHLMIIHAIBHO, KAaKOH Cpeaol Bbl OyaeTe Mojab30BaThcs: OOIlIHEe MpUH-
LIMITBI paboThl B Cpemax BU3YadbHOIO MPOrpaMMMUMPOBAHUS OJIMHAKOBBI.
JanbHeine npUuMepbl Mbl OyIeM paccMaTpUBaTh Ha si3bIKe Snap4Arduino,
HO BBl MOXETe I0Jb30BaThcsa M0ObIM. OOparure BHUMaHUE, UYTO Bepcus
g3blKa TPOrpaMMUPOBAHUS JO/DKHA AOMYCKATh BO3MOXHOCTbL YIIpaBiie-
HUS (PU3UYECKHUM YCTPOMCTBOM M, COOTBETCTBEHHO, B MHTepdeiice aos-
K€H MPUCYTCTBOBATh SIIMK KOMaHA ¢ HasBaHueM Tumna «Pobor» wuiu
«Arduino», KOMaHIbl KOTOpPOIO IIO3BOJISIOT CBSI3aTbCA € (PUIMYECKHUM
YCTPOMCTBOM U VIIPaBASITh HEMOCPEACTBEHHO KOHKPETHBIM 3JIEKTPOHHBIM
KOMIIOHEHTOM.

Cradal c material100.tlda.w
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AvGTYr
BRoku ¢ TRKCTOM - 3 =2 Y 1 {Arduino Uno R3)
P Buxop O ¥npaenenne O i oo )
P Bxon @ Mar gannue g
D Zamevarmwe @ Nepemersbe R ey e S0 i

pinMede(l, SUTMUT)
HESHEYWTE EHEON d pinMode {2, SUIPUT):
piaMedai(ld,
HAIHEYHTE BERBOS pinMode (4, OUTFUT):

pinModell, SUTPUT) 2

HACIHIM T BCTRORHHER CreToapaag e |

HAZHTIHTE REB00

omngars @B cv

HWaaHasHTe meron 1+ wa B
HATHIYWTE Bdnog 2% Ha
HATHFYNTE BWE0N 3 ¥ Ha

HESHEUMTE RME0n 4 Ha

L
i]iel;

HAZHEYWTE ERIEDA 5% HE

Puc. 10. 13. Uatepdeiic cpensl Tinkercad, roka3siBaloliiii BO3MOXHOCTE
npeobpa3oBaHus MporpaMMel B 6;1okax B konsl Arduino IDE

151 TOoro 4ToOBl KOHTPOJLIEP MOT BBHIIIOJHATH MPOrpaMMbl, MepeaaBae-
MBIE C Balllero KOMIbIOTEpPa, HEOOXOAMMO YCTAHOBMThL MporpaMMHoe obe-
criedeHue. Bo-mepBbIX, HYXXHO MOCTaBUTb OMHUMAIBHYIO MOpOrpamMmy
Arduino IDE, Bo-BTOpBIX, caMy IporpaMMy BU3YaJILHOIO YIpaBIeHUs, MO-
CJIE YCTAHOBKH KOTOPOH HEOOXOMMMO 3arpy3uTh CHELMAIbHYIO OMOIMOTEKY
StadardFirmata. Kpome Toro, 4to6b1 po60T MOT MOAKIIOYUTHCHI K KOMITbIO-
tepy uepe3 mopt USB, nmonago6urcsa ycraHoBka apaiiepa CH340 USB serial.
Teneps, nocne mooknoueHus ¢ nmomourbio kabeass USB, Mbl cMoxeM mnepe-
JaBaTh KOMaHIbl HA KOHTpoJuiep Arduino.

Hamia 3apaya — HayyMThCs peaiu30BbIBATh 0a30Bbie AITOPUTMUYECKHE
CTPYKTYPhl, KOTOPBIE MBI pacCMaTpPUBaIM B 7 Kjacce U KOTOpbie MOApoOHO
U3y4aloT B Kypce nHGopMaTHKH. [lepedncium ux eune pas.

JIMHEe HbI AJITOPUTM — OMMCAHUE NeUCTBUM, KOTOPbIE BBIMOIHSIOTCS
OMHOKPATHO B 3aJlaHHOM MOPSIIKE.

VYe10BHBIH AITOPUTM — AJITOPUTM, B KOTOPOM, B 3aBUCMMOCTH OT YCJIO-
BHS, BBITIOJTHSETCS OAHA WM APYyTasi MOCAeA0BaTe/IbHOCTb NeHCTBUMA.

[uKnu4ecKuii aJaropuTM — aJIrOpUT™M, B KOTOPOM MOXHO BBIAEIUTH
MOCIEN0BATEIbHOCTh IEHCTBUA, BBITIOTHSIEMYIO HECKOILKO pa3.

Vopasjienue aBymsi cBeroguonamu. B 7 knacce Mbl MO3HAKOMUIIKCH C

yIpaBAeHUEM OTHUM CBETOMMOIOM C TOMOIIBID KOHTposuepa Arduino
(puc. 10.14).
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Puc. 10. 14. Cxema ¥ nnporpaMMa yrpasleHUS OMHUM CBETOIUOIOM

CBeroguon B COOpaHHOM YCTPOMCTBE MOAKTIONEH K TPUHAALIATOMY KOH-
TAKTy KOHTpOJLUIEpa, U MO [porpaMMe AeCSITh pa3 BHIMOIHSIETCS CIAEAYIOUIUIA
HaOOp AeMCTBUM: HA TPUHAMLATHIA KOHTAKT MOJAETCS CUTHA HATIPSDKEHUEM
5 B — cBeToauon 3aropaercs; uepes 1 ¢ CUrHajl CTAaHOBMTCS paBHbIM HY/TIO —
cBeToguoa Ha 1 ¢ racHer. B pesyibTaTe BBIMOJHEHUS] JAaHHOW TPOTrpaMMBbl
CBETOOMO MUTHET AECATH pas.

byaeM nocTeneHHO yCIOXHATH COOpaHHOE YCTPOMCTBO U COOTBETCTBEH -
HO MporpaMmy, Mepexoas Ot yIpaB/IeHUs MPOCTOU MOIE/IbIO ¢ OAHUM CBETO-
AUOMOM K MOJAETU TUPASHABI U3 MHOXECTBA CBETOAMOIHBIX MOIYIEH.

MpakTuyeckas pabota N 35
«[lporpammHoe ynpasneHue aBymMms cBetoanogamm»

Ileav pabombl: HAYYUTHCS YIIPABISATh MOMEABIO TUPISHILI U3 MHOXE-

CTBA CBETOAMOAHBIX MOAYICH.
Obopydosarue u mamepuansl: KOHTposiep Arduino, CBETOIUObI, pe-

3UCTOPBHL.

CradaH ¢ material 100.tlda.ws
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.. M3MeHWUTh cTaTyc undpoeoro pasvema @ERD Ha ~(_mc'mua ‘-

/ : W3MEeHWTb CTaTycC ul-'lq:rpDBDl'D paisema @ Ha W
ke —

A M3MeHuTk cTaTyc wudposoro passema &R Ha @-

M3MEeHWUTb cTaTyc undposoro passema @R Ha @

Puc. 10.15. Cxema 1 nmporpaMMa yIipaslIeHUs] IBYMS CBETOIUOIAMH.
CBeTOAUOIBI MUTAIOT CHHXPOHHO

USMeHUTs cTaTyc uudposoro passema EERD Ha € mc'mua
W3MEeHUTB cTaTyc uudposoro paasema R Ha Q Noxs *

Puc. 10.16. TIporpaMma ynpasieHus JUHENKO CBETOIHOIOB.
CBeToIMONbI MUTAIOT MOTMEPEMEHHO
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TTopadox evinoanenus pabombo

1. CobepuTe U 3anporpaMMHUpPYITe YCTPOMCTBO YIIpaBIeHUsI OIHUM CBe-
TOOMOMOM M yOenuTech B €ro padoToCcrmocoOHOCTH.

2. YCNoXHUTEe KOHCTPYKLIMIO M IIporpaMmy, 100aBUB B CXeMY BTOpPOM
CBETOMMOM, MOAKIIIOYMB €r0, HaripuMep, K AecaToMy KOHTakKTy Arduino.

3. CocraBbre NporpaMMy, B KOTOPO# OIHOBPEMEHHO MHUTalOT CBETOAMO-
nbl Ha 13 u 10 koHTakTax koHTposepa (puc. 10.15).

4. U3MeHUTE NpOorpaMmy, 3aCTABUMB CBETOAMOIbLI MUIaTh B IpoTUBOda3e:
KOTda CBETUT AMO] Ha TPMHAMLIATOM KOHTAKTE, HAa JIECATOM KOHTAKTe CUTHAJI
OTCYTCTBYET M BTOPOI CBETOAMON HE TFOPUT; 4Yepe3 1 ¢ mepBbIi CBETOMHUOMI
FACHET, U B 2TOT X€ MOMEHT 3aropaercs CBEeTOAMOI Ha JAeCSITOM KOHTAKTe.
Bce nevictBus noBtopstoTcd. Eciu 3agaTh 0€6CKOHEYHbIH LIMKJ TOBTOPEHUS
IEUCTBUI, TO IporpaMma IMpUMeET BUI, IpeIcTaBleHHbIM Ha pucyHke 10.16.

Taxk MOXHO YCIOXHATH KOHCTPYKIIMIO U TIPOrpaMMy, 100aB/sis elllé cBe-
tonuonsl. Co3aaiTe KOHCTPYKLIMIO U3 TPEX, YeThIPEX, MATH CBETOAUOIOB, 3a-
nporpaMmMmupoBaB 3¢dekr «beryiiero orHsi»: B TUpPJSHAE M3 HECKOJIbKMX
CBETOIMOIOB [0 OoYepenu 3aropaercsa oauH ceeroauon. [Tockonbky Bce HC-
TOYHHUKM CBETA PACIOJJIOXEHBI [0 OMHOM THHUM, KAaXKETCs, YTO OTOHEK Mnepe-
MEIIAETCA MO LIEMNOYKEe CBETOAUOIOB.

Jl1s1 Tp€x CBETOAMOMOB CXeMa M IIporpaMma padoTrhbl yCTpoMCTBa Mpei-
craBieHbl Ha pucyHkax 10.17, 10.18.

esaviiilhc by voves senes we see
I WpfE A v v v ees wawew

R T T r T T b L o R T T
A md AN EAS EARAR A LR SRR A SRR A A

b ol b ol FE R e e Ee
£ voeww flovwsw wwwww

Puc. 10.17. Cxema ycTpoiicTBa ¢ TpeMs CBETONMOIAMU

agaHIe
>cilicdHME

YnpaBneHue Tpems cBeTognoaamMmun. BHecMTe UaMeHeHUa B Nporpammy, yBe-
NnuyuBaa M yMeHbllas CKOPOCTb MUTaHuUa CBeTOAMOA0B, AobaBkTe B Nporpammy
kKomaHgy «OcTtaHoB paboTbl rMpnsaHabI».

303



CradaH ¢ material100.tlda.ws

WM3MeHUTb cTaTyc undpoeoro pazsema EERD Ha
. u3meHuTs cTaTyc umdposoro passema K9 Ha
namenuTs cratyc undpoeoro pasvema @R Ha

o

| M3MEeHWTb CTaTyC undpoBOro passema 13 v
| namenuTs cTaTyc uudpoeoro passema @9 Ha
| uameHuTs cratyc yndposoro passema @R Ha

\/‘\

" uaMenuTs cTaTyc uudpoeoro passema EER Ha
M3MeHWUTh cTaTyc udpoeoro passema @R Ha
| u3ameHuTs cTaTyc undposoro passema LD va

xnats (1) cex.

Puc. 10.18. IIporpamma paboThl yCTPOMCTBA ¢ TPEMsI CBETOMHOIAMH.
BddexT «beryliero oras»

HaMu nporpaMmbl. Hanmpumep, nmporpaMma JJjisi OOHOIO CBETOAMOAA OYEHb
KOPOTKa, a B [IporpaMMe s MSATH CBETONMONOB JaXe UCKaTh OIIMOKM OKa-
XKeTcsl BecbMa mpobsmeMaTUUHbIM. A eciiu y Hac 6ynet 10—20 cBeTOOMOOOB,
M3 KOTOPBIX MBI 3aXOTHUM COCTABISATH HOBorogHue rupnssabi? Koneyno, pa-
300paThes B JIOTMKE M TaKOM MPOrpaMMbl BO3MOXHO, M KTO-TO JaXe PEeilIuT
CTPOMTH JUTMHHBIE LIS KOMaH/, aKKypaTHO MPUKPEIUIsis MOCIeayIONIHMe KO-
MaHbl, HO HYKHO HayYUTbCH LIEHUTH CBOM Tpya. HaMm B 3TOM nmoMoxXeT Ta-
Koe ToHsATHe, Kak «[lepeMeHHas ».

Bo3MmoxHO B HeTCTBE Bbl UUTAIU CTUXOTBOpeHHe-1IyTKY Ienpuxa Car-
rupa «[IpuHIliecca 1 moaoea» UM BUIEIU CHATBIM MO 3TOMY MPOU3BENEHUIO
MYJIBT(HhUIBM TIPO MPUHIIECCY, KOTOpPas MOollLIa I'yJIsaTh U, 3a0/IyIUBIIUCS, TTO-
naja B 3eMJISHKY K aiogoeny. CTUXOTBOpeHHMEe COCTOUT U3 ABYX YacTeil. TeKcT
M3 MEPBOM YaCTU CTUXOTBOPEHHUS MMPUBEAEH B JIEBOM CTOI01IE, 2 B MPaBOM —
TEKCT U3 BTOPOU YacTu:

4| IMousitTue nepemeHHoi. [laBaiiTe INpoaHaIU3UpPyeM pa3paboTaHHbIE

2 EoaNA
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...A B 3eMNAHKe — niogoen:
— 3axoauM-Ka

Ha obepn! —

OH XBaTaeT HOX,

Heno AcHoe.

Bopyr yBuaen, kakas...
MNpekpacHasn!

Iopoepy cpa3sy ctano

Xyno.

— ¥xoau, — roBopuT, —
OTcropa.

AnNneTuT, — rOBOPUT, —
YXKacHbln.

CNUILKOM BUA, — rOBOPUT, —
MpekpacHbIn. —

...A moxeT DbiTb, bbino Bcé HaobopoT?

...A B 3eMnAHKe — niogoen;
— 3axoaM-Ka

Ha obep! —

OH XBaTaeT HOX,

Oeno acHoe.

Baopyr yBuaen, kakas...

YxacHasn!

llopoeny cpasy crano
Xyno.

— ¥xoou, — ropopuT, —
OTcropa.

AnNneTuT, — roBOpUT, —

Mpek pacHbIn.

Cnuwikom Buj, — roBopuT, —
YxacHbIA. —

...A MmoxeT DbITb, BbINo BCE HaobopoT?

YeM omiMyaeTcs mmepBasi 4acTb OT Bropoi? B 9THX 4acTsx cjioBa «Iipe-
KpacHasi» M «yxXacHasi» 3aMeHsiloT apyr apyra. Kak ecium Obl BMeCTO 3THX
CJIOB CTOsUIM OBl 3Ha4yKM, Hanpumep 1 U 2, a 3TU ABa ClIOBa JieXaaud Obl
B SIIMYKAX C TAKUMHU XKe HoMepaMu. U eciu mepBobIid pa3 CI0BO «IpeKpac-
Hasi» BBIHUMAaJIM Obl U3 SAIIMYKA ¢ HOMEPOM | U cTaBUIM Obl HA HY>KHOE Me-
CTO, TO BO BTOPOM C/Iy4ae MOXHO MPOCTO MOMEHSATh HOMEpa Ha SIIUYKaX
M Ha MECTe, [[e MepBOHaYalbHO Pa3sMeNIaioCh CJIOBO «IIpeKpacHas», Tpu-
IIJTOCh OBl PaCIoJIOXKHUTL CJIOBO «yKacHast» (puc. 10.19).

Cradal c material100.tlda.w
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MpuHuecca bbina

1 = NpekpacHasn.
2 =YxacHasq

MpuHUecca bObina

AnneTuT, roBOPMUT, J ,

CnuwkoM BUJ, roBOPMUT, J "

AnNneTuT, roBOPMUT, E s

CnvwKOM BU, rOBOPMUT, } )

Puc. 10.19. IIpuHUUO UCTIOT30BAHUS MIEPEMEHHOH
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[TocMoTpuTe, CKa3Ka COKPATUIIACH B ABa pa3a: YToObl MOSIBUIACH BTOpas
4acTb, HAM JOCTATOYHO HU3MEHUTH COMEPKUMOE SIIMYKOB: B AUIMK 1 1ono-
XKUTh MapaMeTp «yKacHasi», a B SLIUK 2 — «IIpeKpacHasi».

To ecTb TONBKO OT TOro, YTO JIEKUT B ALIMYKE C HOMepoM, OyneT 3aBu-
CeTh, MPEKPACHYIO WUJIH YKACHYIO CKAa3Ky MBI C BaMU Oy/ieM YMTaTh, MpeKpac-
Hasl UJIK yKacHas OyaeT y Hac MpUHIIecca.

IIpyMeHeHHe MepeMeHHbIX B KOMNbIOTEepPHbIX Mrpax. Kak cuurars
oukHM. Takke rnepeMeHHbIE OYEHb YIOOHO TPUMEHSITH B KOMMbIOTEPHBIX
urpax. PaccmorpuMm 3amady: B KaKOM-HHUOYIb KOMAHIHOI MIPEe YYaCTBYIOT
IBE KOMaHIbl, U HEOOXOMMMO MOACYUTHIBATh OYKH. [TycTh MMEIOTCS ABE KO-
MaHabl, « BeiMmien» U «MeTeop» M KaXOblii Y4ACTHUK CTPEMUTCH 3a0UTh rof
B BOpOTa MPOTUBHUKA, YBEIMUMBAs y CeOs1 KOTUYECTBO OUKOB.

Cnauasna Ha Tabio otobpaxaercs cuét 0:0. Ouku Kaxkaoi KOMaHIbI HYX-
HO [Ie-TO 3alIOMMHATh U XPaHUTh, IO3TOMY MOXHO MPEACTaBUTh, YTO MbI 3a-
BEJIM JUIS HUX CrieuuaabHble Auuuyky. CHavana B sSMYkax KoMaHa «Beim-
nen» (B) u «Meteop» (M). Takum ob6pa3om, B Hauane Urpbl Mbl MOXEM Ha-
nmucats, uto M =0 u B = 0 (puc. 10.20).

3arem komaHma «MeTeop» 3a0MBaeT roji, U YMCIOBOE 3HAYEHUE B SLIUY-
ke M yBenmnmuuBaercs Ha equHuily (puc. 10.21).

Mereop Buimnen Boimnen

~ . ) - A
ol ' iy ' |
L < L L
Puc. 10.20. Conepxumoe Puc. 10.21. YBenuyeHue YMCI0BOTO
repeMeHHBIX Ha HAYaJl0 UrPhI 3HAYEHWsI Ha eIMHULLY

B OOHOI NepeMeHHO!

Torna nist kKoMaHabl « MeTeop» MOXHO HanucaTh O4eHb HHTEPECHOE BbI-
paxenue: M = M + 1. C Touku 3peHUsi MaTeMaTHKHM TaKOe BbIPaXXEHHE Bbi-
AT 6eCCMBbICIEHHBIM, HO C TOUKM 3pEHUS TOACYETA OYKOB M COOTBET-
CTBEHHO C TOYKM 3PEHUS MNPOTPpaMMUPOBAHUS 3TA KOHCTPYKLIUS MMEET
onpenenéHHbIM CMbBICT — YBEIMYUBAETCH 3HAUEHUE, KOTOPOE JIEXKUT B SIIIAY-
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ke M, Ha emuHUIY. 3alIOMHUM BUJ KOHCTpYKIIMM M = M + 1 (oH Tak 4 Ha-
3bIBAETCA — CYETYMK), B JajibHellleM elé He pa3 OyayT UCIIOIb30BaThCA
KOHCTPYKLIMU TOO0OHOro TUMA.

YT1o0bl K nepeMeHHOH MOXHO ObL10 0OpaTHUThCH, ¥V HEE 00s3aTe/IbHO
nokHO ObITh MM, Cpasy nmociie co3gaHusg HUKAaKOro KOHKPETHOTO 3Haue-
HUS TIEPpEMEHHON B suelike nmaMaTu HeT. [loaToMy Kyibsrypa nporpaMMHUpoO-
BaHUs TpeOyeT repen MCOoAb30BaHHUEM MEePEeMEHHBIX 00s13aTe/IbHO OMNpeae-
UTH € 3HaueHUe. B KaxxaoM si3bIKe MporpaMMHUpPOBaHMS CYILIECTBYET Habop
OIepPaTOPOB, MO3BOJIMIOIIMX 3a1aBaTh EePEeMEHHBIM 3HaYeHUs. [U1s SA3bIKOB
BU3YAJIbHOIO IMPOrpaMMMPOBaHMSA KOMaHIa MpyMcBauBaHUs nepeMeHHoM M
3HaYeHus () MOXKET UMETh BUJI THUIA:

OnpeneneHue nepeMeHHOM BBIIISAUT TAKUM 00pa3oM: mepeMeHHAs —
o0nacTh MaMsAaTH, KOTOpasi UMEET UMS U MpeaHa3HavYeHa JJis1 XpaHeHUs JaH-
HbIX. B Xonme BbIMOAHEHMS MporpaMMbl IMepeMeHHasi MOXET MEHSITb CBOE
3HaYeHUE.

OnTumMusanus OporpaMM ¢ MCMHOJIb30BaHHeM mnepemMeHHbIX. CocTa-
BUM IIPOTrpaMMy JUISl TMHEUKUW U3 NSITH CBETOAUOIAO0B, B KOTOPOM IoCaea0Ba-
TEJIbHO 3aropaeTcs MOCAeayIOIMA CBETOAMOA: CHavYala TOpUT OOUH CBETOOU-
Oll, 3aTeM JBa, MOTOM TpH U T. A. ONTUMU3UPYEM COCTABIEHHYIO IIPOrpaMMy
C MCIIONb30BaHUEM MepeMEeHHBLIX. 3aBedeéM MepeMeHHylo ¢ uMeHeM diod,
B KOTOPOH pa3sMecTUM HOMEpD KOHTaKTa KOHTpouiepa 13, u B uukie Oyaem
yMeHbIIaTh 3TO 3HAYEHUE Ha €IMHUILY, MOCHLIAs CUTHAI Ha KaXIblid KOH-
TaKT, 3HAYEHUE KOTOPOro MpuHHUMAaeT nepemMeHHas diod.

BOI'IpOCb! M 3aflaHNA

1. NpuBeguTe NpUMepPbI CUTYaUMi, rae B NPorpamMMMpoBaHMM MOXET NpUro-
ANTBCA UCNONb30BaHUe NepeMeHHOM. 2. C NOMOLLBIO MOMCKOBLIX CUCTEM HanguTe
B MHTepHeTe n ycTaHOBUTE Ha KOMMbLIOTEP NPOrpaMmbl Ans yrpasneHUs KOHTPOon-
nepom Arduino: Arduino IDE, Snap4Arduino. 3arpysurte B Arduino IDE bubnunoTe-
Ky StandardFirmfta v 3anyctuTte ogwH pa3s. B pansHenwem ana paboTbl UCNONbL30-
BaHue Arduino IDE He HyXxHo. [Tpy HeobxoguMOCTH ycTaHOBUTE ApariBep NopTa
CH340 USB serial. 3. MpoaHanu3upynTe, Kakas U3 AByX NporpaMm — C UCMONb30-
BaHueM unu bes nepemerHon (puc. 10.22) ynobHee ana noHMmaHusa u bonee Ha-
rnagHa. 4. MogymanTte, kak gopaboTark nporpammy, 4Tobbl Nocne BbiNONHEHUS
NepeBOM YacTu WO NociedoBaTeNbHOe OTKNIoYeHWe CBEeTOANOLOB: CHavana ropar
BCe NATb, 3aTeM YeTblpe M T. 4. 40 OAHOro ceeTogmogaa. 5. B cpene ynpaeneHus po-

Cxadal € materig! 100 tlda.w
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Nporpamma 6e3 ncnonb3oBaHUs MporpaMmma Cc UCNONb30BaHNEM
nepemMeHHbIX nepemeHHbIX

M3MEeHMTL eTaTyc uudpoBoro passema

diod  na @@=

HaIMEHMTE CTaTyC q«d)pnaoro paawema

M3MeHMTL eTaTyc uudpoBoro pazsema

M3MEHUTE CTATYC UMDPOBOro passema
HamMeHuTE cTatyc yndposoro pazsema diod

Ha J.

WIMEHWTL CTATYC UWDPOBOro paswema

M3MEHMTE CTaTYC uMGPOBOro pazsema

wamennTs diod

MAMEHMTE CTATYC uWdPOBOro pazsema
HIMEHWTE CTATYC UM POBOro pa3sema
M3MEHUTL CTaTyC uudpPoBOro pazwema
M3MEHMTL CTATYC UMPPOBOro pazsema
MIMEHMTL CTATYC UMBPOBOro pazuema

M3MEHMTL CTaTYC UM POBOro passema

HAMBHWTE CTATYC UuhpoRoro passema
HIMEMMTE CTATYC UMpoBOro paasema

MIMEHMTE CTaTYC UM PoBOro passema

HIMEHWTE CTATYC undipoBoro passema
HIMEHMWTE CTATYC U POBOrD pa3bema
M3IMEHMTE CTATYC UWPPOROro pazbema
HIMEHWTE CTATYC UWPOEOro pashema

M3IMEHWTL CTATYC UM POBOIro paswema

H:;MEHHTI: cTaTyc uwdposoro passema
WIMEHWTL CTATYC UuwdpPosoro pazvemsa
WIMEHWTb CTaTYC UKD POBOro pasLema
WIMEHMTh CTaTyC UG POBOro paswema
WIMEHWTh CTaTYC UG POBOro pashema
MIMEHMTL CTaTyC uudposoro passema
M3MEHUTE CTATYC UMdPOBOro pazsema

M3IMEHWTE CTATYC UG POBOro paswema

MIMEHWTb CTATYC UKGPOBOro paswema
HIMEHWUTh CTATYC UKW POROro paswema

Puc. 10.22. TIporpamMma yrpaBieHUsI TMHEH KO CBETOIMONOB C UCMOIb30BAHUEM
u 6e3 UCTIOIB30BaHMS TTEPEMEHHBIX
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BoTom Unu B cpefle BUPTYanbHOro MogenmpoBaHUA COCTaBLTE NMporpamMmy ynpas-
NneHusi NMHEeMKOW CBETOAMOAOB B pasNuyHbIX pexumax. 6. MsmeHuTe B paspabo-
TaHHOW MOJEeNU KONWYECTBO CBETOAWMOAOB WU MOAEPHU3IMPYWTE NporpaMmmy c
MCNoNb3oBaHMEM NepemMeHHbiX. 7. M3ameHuTe nporpammy, mogenuvpys g dgekT
«berywero orHa» (BAonb NUHEWKW CBETOAMOAOB NOCNefOBaTeNbHO 3aXuraercs
oavH ceeToguog). 8. MameHuTe nporpammy, mogenvpys 3dgekT «berywas TeHb»
(B nuHelke ropawmMx CBETOAMOAOB MOCNeAoBaTeNLHO racHeT oAMH CBeToAnOon).
9. UameHWnTe nporpammel «berywmin oroHs» U «beryuan TeHb», MEHAA CKOPOCTb U
NopAAOK 3aXMraHUs CBeTOAUOO0B.

§ 52. VnpasaeHue NBUXKYILIECWUCS MOIENbIO poOOTa
B KOMIIBIOTEPHO-YIIPaBJISICMOM Cpele

| Teriepb MBI HayuYHMMCsl VIIPaBISATb BpallleHHUEM 3JIEKTPOMOTOpa U 00- |

| y4MM pobOTa ABUraThCs MPSIMOJIMHEMHO U MoBopayuBaTh. Heobxomu- |

| MO IMO3HAKOMHUTBCS C MOHATUEM IIUPOTHO-UMITYILCHONH MOAYISLIMU |
| M BBISICHUTD, JJI51 Y€r0 HYKHbI ApaiBephl. !

MBI yKe 3HaeM OJHO M3 BaXXHBIX Ha3HauYeHU poboTa — MOMOIIb YeJI0-
BEKY B OITACHLIX YCIOBUSIX: IIPU MoXape, MpH pa3MUHUPOBAHUHM, B 30HAX IO~
BBIIIIEHHOM pagvalMy U T. 1. DTO O3HAYAET, UYTO MPHU MOJAHHLIX KOMaHIaxX
po0OT AO/KEH MMETh BO3MOXHOCTL TepeMellaTbcsi B HYXXHOM Hallpaslie-
HUU. [Ins Toro 4To0Obl NpUBECTU pOoOOTA B ABUXKEHHUE, HEOOXOAMMbI MOTOPHI.
OnHaKo MOAKIIYUTL MOTOP HATIPSIMYIO K ILIATe KOHTPOJLIEpa aHAJIOTHYIHO
CBETOMUONY He monayuurcs. PazbepémMcsa B NpUYMHE 3TOTO.

[Ipu 3anycke MOoTOpa AaXKe UTPYLIEYHOro aBTOMOOMWIS Tpebyercsa 60/b-
1Iasl CUJIa TOKa, KOTopasi ClmocoOHa BEIBECTU U3 CTPOSI MUKPOYUTI KOHTPOJLIE-
pa. YToObl 4Yepe3 KOHTPOJUIEp HE MPOXOAMId OOJbIINWe TOKH, MCIIOIb3YeTCs
cuioBas a7ekTpuka. s ynpaBieHus riatrdopMoil ¢ MOTOpaMu, KOTOpPbIE
CTaHYT BpalllaTh KOJeca, HY>KHO CIELMAIbHOE YCTPOMCTBO, ODecneuyuBaro-
mee IpeobpasoBaHME MEKTPUUESCKMX OBOMYHBIX (LU(POBLIX) CHUIHAIOB
B CUTHAJIbl, MPUTOMHbLIE [UIS YIIPpaBIeHUs MOTOPOM. Takoe yCTpOiCTBO Ha3bl-
BaeTcs apaisBepom. [loaToMy MOTOPBI NoaKIw4YarTCsd K Arduino rnpu nomo-
LM CHeLMATbHBIX MUKPOCXEM-K/IIOUEH MM annapaTHbIX ApaiBepoB, yIIpaB-
JISIFOLIMX CKOPOCTBIO M HallpaBIeHUMEM BpallieHMs 3JIeKTpOMOTOpa.

PaccMOTpUM YCTPOMCTBO M MPUHLIMIT pabOThl YIIPaBIMIOIIEH IL1aThl IS
KoHTposutepa Arduino Ha rpuMepe monyiass UMKI-K6. B Takux yripaB/isionimx
I1aTax pacrnojioXeHbl pa3IMdHbIe 3JIEKTPOHHbIE KOMIMOHEHThI, CTAOMIM3aTop
MUTAHUS, MHKPOCXEMbI-ApPaiiBepbl 3IEKTPOMOTOPOB W MHOXECTBO NPYrUx

Cxadal € materig! 100 tlda.w
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Puc. 10.23. Koutpomtep Arduino ¢ moaynem UMKI-K6:
a — obwmwuii Bux, 6 — cxema monyiss UMKI-K6

ycTpoicTB. KOHTaKTBl KOHTpO/LIepa OOBIMHO BBIBOASTCS Ha yIOOHBIE pa3be-
MBI, Takske Ha yrpasJgIolIei riaTe NMPUCYTCTBYET KHOIIKA MOAKIIOYEHUS 10-
MOJTHUTE/ILHOIO MUTaHUsI, 063 KOTOPOro 3/IEKTPOMOTOPEI He OyayT paborars.

MmeHHO Takas yrnpaBisonias raTta (MM aHaToriuHas ) No3BoJIseT co-
rJlacoBaTh paboTy KOHTpoO/LUIEpa ¢ JaTYMKAMM, UCIIOJHUTEIbHBIMU YCTPOIi-
cTBaMU U MexaHusmamu (puc. 10.23, a).

PaccmorpuMm mnoapoOHee 327aeMEHThl TakKOW VYIPaBISIOIIed IUIaThbl
(puc. 10.23, 6): 1 1 2 — Konooku uMdpPOBLEIX U AHATOTOBBIX BBIXOJOB KOH-
Tpouiepa Arduino; 3 — pa3beéM IS MOOKTIOYEHUS aBTOHOMHOM OGarapeu;
4 — KHOMNKa BKJIIOYeHHsA aBTOHOMHOIO MUTaHus; 5, 6, 7, § — pa3beéMbl L1
MOAK/TIOUEHUS IEKTPOMOTOPOB, KOTOPhIE COOTBETCTBYIOT BTOPOMY, YETBEP-
TOMY, LIECTOMY M CEeIbMOMY KOHTAaKTaM KOHTpoJuiepa; 9 — amnmnapaTHbIe
IpaiBepsl YIIPABIeHUS. MOTOpaMU — MUKpocxemsl 1L.293D.

Takyio ynpasisOlIyio ILIaTy MOXHO yCTaHaBAMBaTh Ha M00Oyi0 ILiaT-
dbopmMmy ¢ MOTOpPaMH U KOJIECAMM, U ITOJYYUTCS poOOT, rOTOBLIM K IIporpam-
MHUPOBAHMIO U 3AMYCKY.

IIpo gpaiiBepnl. McTounuku B MHTepHETe 1alOT O4eHb MHOTO OMpene-
JIEHUM TepMHHa «IpaiBep», HO 15 TeMbl «PoboToTexHuka» Haubosee noa-
XOJISIT IBA.

JlpaiiBep — KOMIIBIOTEpHAs MPOTpaMMa, C IMOMOIIBI KOTOPOMH Ipyrue
IporpaMMBbl NIOJIYYalOT JOCTYII K anmnapaTHoMmy obecnieueHuto. Panee, B § 50,
MBI OMpeaeTuIn, 4To 0e3 Takoi mporpaMMel-apaisepa nopra USB koMrbio-
TEP HE CMOXET YBUIETh MOAKTIOYEHHOr0 K HeMy pobora.

[paiiBep — yCTpoHCTBO MpeoOpa3oBaHWUs KAKUX-JIMOO CHUTHAIOB [0
onpenenéHHBIX MapaMeTpoB. B y3KoM cMbICIe — MCTOYHUK BBICOKMX HaMpsi-
KEHMM WX TOKOB, VIIpaBiasieMblil MalbIM HaINpsDKeHUEM WM TOKOM. Takoi
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Puc. 10.24. Ynpasnsionias 1iata ¢ NoIKTIOUEHHBIMIA MOTOpaMU
B pa3séMbel ML-1u MR-1

JpaiiBep NpUMEHSETCH Ul YIIpaBJIeHUs 3JIEKTPOMOTOpPOM (JAparBep MOTO-
pa), KpyImHOI CBeTONMOAHON cOOpKO# (apaiiBep cBeTOAMONA) M T. II.

ITporpamMHoe ynpasjieHue OJHUM 1eKTpomMoTopom. Kak BUIHO Ha
ynpasasioniei mnare (puc. 10.24), KOHTAKTHI YIIPaBIEHUS 3IeKTPOMOTOpa-
MM BbIBEIEeHBI OTIAETbHO Ha creuuanbHble pazseMbl ML-1 u MR-1, kyma
MOXHO MOAK/TIOYUTH TOJIBKO MOTOPBI.

DKCIePUMEHTHI ¢ BpallleHUeM MOTOpa, YI0OHO MPOBOOWTh, HAAEB Ha
Ban MOTOpa Hacagky ¢ nonactaMu. CobepéM 3MEeKTPOHHYIO CXeMY C DJIeK-
TPOMOTOPOM, TTOOKTIOUYUB ero K pasbéMy MR-1.

3amaguM KOMaHbl, YIIpaBIAIONIME BpalllecHUEM MOTOpa: MPU HaXKaTUHU
Ha KJIaBHAType KOMITbIOTepa KJIABUILIM «1» Ha TpeTHIl KOHTAKT KOHTpoJUIepa
WOET CUTHAJ, a IIPHU HaXaTuM KiaaBuinu «0» cCUrHaja MpMHUMAET 3HaYeHHE
«10Xb» (puc. 10.25).

Ho xak 6bl Bbl HM pa3mIsiabIBald PUCYHOK yIIpasisitomiei maatsl K-6,
pa3bémMa 3 Ha Hell He HaiaeéTe. DTOT KOHTAKT OTBe4YaeT 34 BpallleHUe IPaBoro

WamMEHKTE CTATYC Undposoro passama [EE) va

e cratyc undposoro passema (BRI va ‘ nowe }

Puc. 10.25. TIporpamMMa pa3peliieHUs U 3anpenieHus BpalleHus MoTopa,
MOAKIIOUYEHHOTO K passémy MR-1

CradaH c materig! 100 tlda.ws
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MOTOpA, U YIIPaBJgeTcsl OH TOIbKO ¢ TIOMOUIBIO ApaiiBepa. s pazséma ML1
(neBBIM MOTOP) aHAIOTHYHBIM OymeT KoHTakT No 5. HyXXHO OoTMETHTh, YTO
paboTa KOMaH B TAKOM IporpaMMe BO3MOXKHA TOJIBKO B Mape: KIaBUIIEH «1»
3aIyCTUIM BpallleHHe MOTOpa, KinaBumiei «0» ocTaHOBUIN.

3apanume 1

1. MNpoTtecrnpynte paboTocnocobHOCTL NporpamMmbl AN NeBOro U Npasoro
MOTOPOE MO OTAENLHOCTU. [inf 3TOro nepexknioynTe MOTOp Ha pa3bém ML1 1 BHe-
cuTe HeobxoauMbie M3MeHeHUs B nporpammy. Ecnn moTop He BpawaeTcs, npo-
BepbTe, He 3abbinv N1 Bbl BKNIOYUTE JONONHUTENbHOE NUTaHNne KOHTponnepa.

2. [poeeptTe, U3AMEHUTCA NY HanpasneHWe BpalleHUs MoTopa NpuU U3meHe-
HUW NONAPHOCTU NOAKNIOYEHUS.

Kazanock 651, y2Xe MOXHO cOOMpaTh MOAENL ABMKYILIErOCcs podbora, HO
peryiMpoBaTh IBUXEHUE, TIEPEBOpaurBasi pa3beMbl TO HA OAHOM, TO Ha ApY-
roM MOTOpe, HepallmoHanbHO. Heob-

- = XOMUMO HAyUYUTHCS MPOrpaMMHO Me-

A = A &

P ey HSTh HAIpaBlIEHHE BpallleHUS 3eK-
M3IMEHWTS CTATYC Wadposoro paswema 9 Ha TpOMDTOpa.

-’,—""_""--,__L

I —— IMoaknio4yuM MOTOP K KOHTAKTY
m"mmmwpm“a —=s MR-1, ¢ koToporo apaiBepbl-MUKPO-
P e = |  CXCMBI YIPAB/SIOT BTOPbIM KOHTaK-
P - ToM KoHTposuepa Arduino (D2). Te-
L ' [epb B IIPOrpaMMy HYKHO BBECTH KO-
it SN, T 3 i1 CUTHATY Ha KOHTakTe 2. [TycTb
Puc. 10.26. Tiporpamma MpY HAXATUM HA KJIABUATYpe KJIABH-
VIIpaBIeHHs HAMPABIeHUEM i «CTpesika BBEpX» MOTOP BpallaeT-
BpalIeHUs] MOTOpa C# 10 YaCOBOM CTpeJIKe, IIPH HAXaTH!

«CTpe/Ku BHM3» BpallleHWE MPOHCX0-
OUT MPOTUB YaCOBOM CTPEIKHU, a MPU HaxaTuu KiaBuilu «[1poben» Bpaiie-
HHE MOTOpa Ipekpauiaercsa. B aTom ciydyae nmporpaMma IMpUMET BUA KakK Ha
pucyHke 10.26.

3apaHue 2

M3meHuTe nporpammy Takum obpaszom, 4yTobbl anekTpomoTop 1 ¢ Bpawancs
BNpaso, 3aTemM naysa Ha 1 ¢, nocne 3Toro motop 1 ¢ AOMKEeH BpallaTbCa B NPOTUBO-
MONOXHYIO CTOPOHY, U BHOBb Nay3a. [laHHble AeNCTBUSA AONXKHbI NOBTOPATLCA Ae-
CATb pas.

MepexkniouynTe MOTOp Ha pa3bém ML1 u npoeepbTe paboTocnocobHOCTL CU-
cTembl Ans nesBoro koneca. Npu HeobxoaMmMocT BHecuTe HeobxoaMmebie u3MeHe-
HUS B Nporpammy.
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Mogcka3ka: 3a HanpaBneHue BpalleHna OTBeYaeT KOHTAKT 4, pa3peluaeT Bpa-
LieHMe KOHTaKT KoHTponnepa 5. CMoXxeTe Ny Bbl K3AMEeHWTL NporpaMmmy Takum ob-
pa3om, 4ToObl MOTOP U3MEHSAN CKOPOCTb BpallueHWa?

Moaens poboronaardgopmbl. YnpasjieHie AByMs MoTopamu. MTak,
Mbl HAYYUIIUCH paboTaTh C KOHTPOJIJIEPOM, 3aJaBasi pa3aUuuHbIe MPOrpaMMbl
JUISE TAKUX 3JIEKTPOHHBIX YCTPOMCTB KaK 31EKTPOMOTOpP U cBeToauon. Ecau
B35ITh IIaTHOPMY C ABYMS 3JIEKTPOMOTOPAMM M HAa Bajl MOTOPOB HACAAUTh
KoOJIEca, TO, COCTABJIAA MIPOTrpaMMy A Mapbl MOTOPOB, MOJIYYUM HACTOALLE-
ro po6ora (YMHYI MallMHKY), KOTOPBIH MOXKET BBIMOJIHATh 3adaHHBIE a/IT0-
PUTMEI.

Jist Mmogenu pobota HeoOXOOMMO: ABa MOTOpa, ABE Mapbl KOJIEC M ILIaT-
¢hopma, Ha KOTOPOU BCe 3TH KOMIIOHEHTHI OyayT Kpenutbes (puc. 10.27).

Coenunus uiaty Arduino ¥ ratdopMy ¢ Kojl€caMu, IMOAKIIYUM MOTO-
pbl K pasbemam ML-1 u MR-1 (puc. 10.27, 6). CurHan ¢ ogHoro pasbéMa
OyIneT ynpasisiTh JIEBBIM KOJIECOM, C IPYTOro — MpaBbiM.

B maHHOW cuUTyauuu Helb3si O0OMTHUCH 03 MHUKpOCXeM-ApalBEpPOB U
BHEIIHErO MUTAHMS: €CJIM B HEKOTOPBIX CIy4yasix HabMoaaTh BpallleHHUe O~
HOIN0 MOTOpa BO3MOXKHO IPU Mojaye HamnpskeHus 5 B ¢ KkoHTposiepa, TO
(husuueckas poboromnardopma He noeaeT 0e3 crielraJlbHOM IIaThl C Apai-
BepaMU U JOMOJIHUTEIbHOTO NMUuTaHusg. Eciu Bel paboraeTe ¢ KakKMM-I1U00
IPYTUM KOHTPOJLIEpOM, HOMepa KOHTAaKTOB YIpaBjeHUs MOTOpaMM MOTYT
OBITh MHBIMM.

Puc. 10.27. Monens pobora: a — cxema;
6 — cobpaHHBIIA BApUAHT

Cradal c material100.tlda.ws
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B cnygae co3paHusa BUPTyaabHOM Monenu, HanpuMep B cpene Tinkerkad,
OOCTATOYHO TMOIKIIOYUTD ABA MOTOpa Ha MAakKeTHOM IiaTe, KaXnbli K pas-
HbIM KOHTakTaM Arduino. Konéca mpuaeTcs noacTaBUTh CAMOCTOSITEIBHO.

I[IpamonuHeiiHoe aBMzKeHue podora. CHavana UBMEHUM IPEbLIYIILYIO
MporpaMmy ¢ Y4€ToM TOro, YTO K KOHTPOJUIEPY MOAKITIOYAlOTCHd YXKe IBa
3JIEKTpOMOTOPA (OOMH MOTOP MOAK/TIOYEH K KOHTAKTY 2, IpYroil — K KOHTaK-
Ty 4 KoHTposuiepa Arduino). Koneu-
HO, K OCHOBHBIM KOMaHIaM HallpaB-
" T —TE JIEHMS BpallleHWs HYXHO [100aBUThH
e s I 1 | KOMaHIbl M pa3pelieHusi BpallleHUs
PRSI REE s IRl 4 MOTOpOB Ha Bbixogax S u 3 (puc. 10.28).
wanenwTs craTyC wbposoro pasvema XD va Lneriva @ I[lpu paGore c peanbHBIM KOH-
CTPYKTOPOM BCE€ IKCHEPUMEHTBI JIy4-
111€ TIPOBOAUTL Ha CMELMATBLHOM TI0JIe

M3IMEHNTE cTaTyc uMdposoro paswenma XS Ha
PRSI, WO Y LUTM Ha IOy — C OOBIYHOIO CTOJIA Ma-
P NE TS s PRI ¥ [IIMHKA JIErKO cKaTtuTca M ynanér. Ho

s et el 3 TR, naske B 9TOM CIIyYae CTOMUT MPOBEPUTb,

Puc. 10.28. TIporpamma HE JAOmNyCcKasi ABHXCHWsA, HANPHMCD

MpPSIMOTHHEHOTO ABUXeHusi pobora ~ NEPEBEPHYB MIaTdOpMy BBEPX KOIE-
caMM, COOTBETCTBYET /M BpalleHue

KoJieéc Bamum oxuaanusam. Ecnu oka-
JKETCs, YTO KOJIEcAa BpalllaloTCAd B pa3HbIe CTOPOHBI, TO HY>KHO U3MEHMUTB I10-
JASPHOCTb TMOAK/TIOUEHUS (TepEeBEPHYTH) OAHOTO U3 Pa3beéMOB YIpaBIEHUS
MOTOpaMH.

YpaBieHUe MallIMHKOM OyJeT NpOMCXOAUTh TAKHMM 00pa3oM: KOraa Mbl
HaxkuMaeM Ha KinaBuaType «CTpelnky BBepX», MalllMHKA €aeT BIepeén; Mmpu
HaxaTuu kiaBuiid «CTpesika BHU3» — Haszan. [Toka ocTaHOBUTHL €€ MOXHO
TOJILKO KHOTIKOM MpeKpaiieHus: MporpaMMbl.

3apaHuve 3

HdopaboTtanTe nporpammy NpaAMonMHe MHOro ABMXeHua poboTa Takum obpa-
30M, 4ToDbI MalWlMHKA OCTaHaBNMBanack NpU HaxaTuu Ha knaeuiy «Mpoben». U3-
MeHuUTe nporpammy Takmm obpasom, ytobsl pobotonnatdopma Teneps pabotana
aBToMaTtuyecku: 1 ¢ nnatpopma gonxHa exaTb Brnepén, 3atem naysa 1 ¢, notom
MallMHKa egeT Hasag 1 ¢, U cHOBa nay3a. 3TU AerCTBUA OONMXHbI MOBTOPATLCA Ae-
CATb pa3, NpeKpallasck B cnydae Haxatua knasuwm «Mpobeny.

Moackaska: B Kaxayw nporpammy yrnpagneHus pobotom pekomeHgyeTcs
BCTaBNATb TaKyl KOHCTPYKLWUIO OCTaHOBA paboTbl NporpaMmbl; OHa NO3BONWT aBa-
pPWAHO OCTaHOBUTL poboTa, ecnu BAPYr YTO-TO MOLUNO He TakK, Kak NNaHWpoBanock.
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IIporpamMupoBaHue noBopoToB. UTo npousoiinér, ecnu konéca war-
dopMmbl OyayT BpalllaThbCsl B pa3HbIX HanpasieHusax? Eciu oauH MoTop OynoeT
BpalaTh OMHO KOJIECO BIMEPEN, a APYroi TOYHO TaKOW ke MoTop Oynmer Bpa-
LIaTh COCENHEEe KOoJIeco Ha3al, To poboromiatdopMa HAYHET BpallaThbCs Ha /
MECTE. /

Hi3meHuM Ko pa3paboTaHHOM paHee MporpaMMbl TAKUM 00pa3oM, 4To-
Obl 3aCTaBUTHL BpallaTthcs poboToratdopmy Ha MecTe. BapuaHT nporpam-
MBI MOXET MPUHAThL BUJ KakK Ha pu-
cynke 10.29.

[MpoaHanusupyeM Kom: mporpam- RSN Crenawnposs: |

Ma BBITIONHSETCS, TIOKA HAXATA Kia- el edss /1
MamenuTh cTaTyc ydposoro paasema R wa g
Bumia «Ctpenka BrnpaBo». CurHanbl — (HESEEEEERSEERER - [ %

Ha KOHTaKTax 5 U 3 paspeliaiorT Bpa- [[RUreeusenrmm s e o
IIeHUe MOTOPOB. Tak KaK CUTHaJIbl Ha
KOHTAKTax 2 1 4 MpOTHUBOMOJIOXHBI 10
3HAYEHMIO, BpallleHue MOTOPOB IMpPO-
MCXOOUT TAaKXKE MPOTUBOIIONIOXHO —
OIMH BpalllaeT KoJjiéca o 4acoBOM CTpejiKe, BTopoi — npoTuB. PoboTomnnar-

dopma Takke OYIET MOBOpaYyMBAThCs, KOIJa 3aaHO BpallleHUe TOIbKO Of1-

HOIO MOTOPAa, @ BTOPO# B 3TOT MOMEHT OTKJIKOUEH.

3apaHue 4

MameHUTe nporpammy, YTOOBbI BpalleHWe OoCyLWeCcTBNANOCE B NPOTUMEONMONOX- m
HOM HanpaeneHmA. [

Puc. 10.29. Ilporpamma BpanieHUsl
pob6oToriatdopMbl Ha MECTe

JIBmkenne poGoTomnaTdopmsbl
B ABTOMATHYECKOM pexkume. Ternepb S
OUYEHb JIEIKO MEpPEerTH K MporpaMMu- wsmeTS CTATYG U dbposoro passema (ERD) wa {ncrma G

pPOBaHMIO aBTOMATHYECKOIrO [BHXKE- usmenwrs craTyo undposoro passeva D wa Lucrmia @i

o mmm&wwwamm
HUs pobora. PaccMoOTpeHHBIM BBILLIE R . €D e el -
CKPMNT AO/DKEH BBIMOIHSTLCS, Ha-

[IPUMEP, IIPU LIETYKE Ha KHOIIKY C 3€- wamenwTs craTyc uudposoro paskema €I wa ncruma @i

JnéHbIM ¢himaroM. B aToM ciayyae Ko- e e T ] DSk ST
wamMeHnTs cTaTye iudposoro pazsema KD va

MaHIbl MOT'YT BBIIIOJHATHCA B LIMKIIE, [ e e

a MeKIy 3TaraMH JABUXKEHHS — I1ay3a,

omnpenensieMas komaHaoi «Knatb». o 2

BapuaHT mporpaMMbl JBHXKEHUs Puc. 10.30. TIporpamma
pobororuiatdopMel 1O KBaJApaTy MO-  aBTOMATHYECKOro ABMXeHHUs poboTa
JKET BBIINISANETh Kak Ha pucyHke 10.30. 1o KBaapary
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AHanu3upyeM rmporpaMmy: podoTtoraaTdopMa IBUTAETCS Briepen 1 ¢, 3a-
TeM 3a nepuo B 0,1 ¢ MporMcXomuT MOBOPOT, U BCE 3TH ACHCTBUS MOBTOPSIOT-
cs 4YeTbIpe pa3a. To ecTh MallIMHKA MOBEpHETCs Ha 90° yeThipe pa3a, MpoeaeT
[0 NEepUMETPY KBaapara MU BEPHETCA HAa MCXOAHOE MECTO, OTKyda Ha4yaTto
npuxkeHue. HyxXHO oTMeTUTBh, 4TO nipu pabore ¢ (PU3UIECKUM UCIIOJIHUTE-
JleM, Bps/ JIM 3TO IIporpaMma ¢ MepBOro pasa Mo3BOJUT TOYHO OTpaboTaTh
TpaekTopuio B (hopMe KBaapaTta. B 3aBUCMMOCTH OT TOrO, HACKOJIBLKO 3apsi-
JKeHbl 0DaTapeu NUTaHUs, KAKOBO CLIEIUIEHHUE KOJIEC C IOBEPXHOCTBIO, KAKOU
MOIITHOCTU MOTOPBI ¥ BAC B HAJIMYUM, U PSAa APYTUX MPUYUH, ONIPENCIseTCs
BpeMsl, 3a7I0XKEHHOE B TapaMeTp BTOpPOU KoMaHIbl «KaaTb» (BpeMsi BBITIOJ-
HEHHs MOBOPOTA), KOTOpas AO/DKHA TMOBEPHYTh poOOTa Ha yroj, OMM3Kuil
K TpsMoMy. [1o3ToMy TOYHOE BBLIMMOJIHEHUE TaKOW MpOorpaMMbl BO3MOXKHO
TOJILKO IIOCJIE TECTUPOBAaHUA pabOTHI MpOorpaMMbl B pealbHBIX YCIOBHAX
C KOHKPETHBIM 000pYI0BaAaHUEM.

PeryimpoBka CKOpPOCTH BpallleHUsi MOTOPA

C NOMOULIbI0 HIMPOTHO-UMIY.IbCHOM Moayasauuu (IIIHM)

Haxe Takoil mpOCTO BapHUaHT IBWXKEHUA IO TPAEKTOPUU B BUOE KBa-
ApaTa Ha MNpakTUKe TpeOyeT OO0JIBLIOro KOJIMYECTBA IKCIiepuMeHTOB. [lpu
OBUIKEHUM BIIEPEN MO OMHOW U TOM Xe MporpamMme pasHble maaTdopMbl MO-
I'YT [POeXaTh pas3andyHoe paccrossHue. CKOpOCTb, a CleloBaTeIbHO, U MpOoii-
JE€HHOE PACCTOSHUE CUJILHO 3aBUCAT OT 3apsa Oarapei UM aKKyMyJISSTOPOB
nutaHus. Ha «cBexux» datapeikax miaatdopma moeaeT 3HAYUTEeIbHO ObI-
CcTpee, HeXeu Ha yxke rnoosiBaBmmx B padote. [logperynupoBath CKOPOCTH
OBUIKEHUSA, YTOOBI JOOUTBHCA TOHKOCTU YIPaBI€HHUA M3BECTHLIMMU HaM MpPO-
rpaMMHBIMU criocobamMu, MokKa BecbMa npobiemMaTu4Ho. s peuieHus ta-
KOU 3amauu HEOOXOOAMMO MCIIOIb30BAHUE HIMPOTHO-UMITYIBCHOM MOMYJIs-
uuu (aHr. pulse-width modulation — PWM).

B poboToTexHuKe U BIEKTPOTEXHUKE yIIpaBiaeHUe mpu nmomomu LI M-
CUCTEM IIOJIYYWIO LIMPOKOE PacpOCTPaHEHUE, MOCKOIbKY C UX MOMOLIbIO
04YeHb YI0OHO IJIABHO PEeTyJIMpOBaTh BpallleHUE JIEKTPOMOTOPOB. DIEKTPU-
yeckad cxema ¢ LHIMM ocHoBaHa Ha MCTOYHUKE TOKa, 3JIEKTPOMOTOPE
M KJII0Ye-TPaH3UCTOpe, KOTOPBIM OTKphIBaeTca U 3akpbiBaetcsa mo 1000 pas
B CEKYHAY, IIPUYEM BCE YIIPaBIACTCA KOHTPOJUIEPOM I10 IporpamMme. B anek-
TPUYECKOU cxeMe (HOPMUPYIOTCS CUTHaJIbl, HA3bIBAEMBIE UMITYJIbLCAMHU,
a BpeMsi, B TeU€HUE KOTOPOTro MPOXOOAUT UMITY/JIbC, HA3bIBAETCS HIMPUHOM,
OTCIO[IAa M HA3BaHUME 3TOW MOOYISLIMU — LIUPOTHO-UMITYJIbCHAsl. I1oCKONbBKY
MMITYIbCBI MOTYT OBITH Pa3HOM LIMPUHLI, TO HMana3oH uaMeHeHus LHIMUM
HaxoouTcs B nipenenax ot 0 mo 255.

3 16 3 ‘\\_
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3anporpaMMUpyeM ABUXKeHHe podonaardopMbl ¢ pa3IMYHON CKOPO-
cThi0. 151 3TOro mpu nporpaMMHUpPOBAHUU ABUXKEHUS MCITOJIb3YEM KOMAaHIy
«3menuts ctatyc pasbéma PWM», 3agaBag pasnuuHble 3HaUYeHusi. B 3ToMm
ciydyae Mbl MMEeM [E/I0 ¢ aHAIOrOBbIMM CHUIHAIaMM, MO3TOMY Ha pasbeéM
PWM wunér curnan He «Mctuna» min «JIoxb», a HEKOTOPOE YHCIOBOE 3HAYE-
Hue. MakcumanbHas CKOpPOCTh Bpalle-
HUSI MOTOpa BO3MOXHA TpPU 3HAYEHUU
PWM = 255, a MUHUMAJIBHAS CKOPOCTD, [Py, Yy
3aBUCHIIAA OT MOUIHOCTU MOTOPOB, 3a-  [LEICERe s =i 3 v I 128
psana 6bartapei U aIpyrux ¢pakToposB, OyneT
peaiu3oBaHa npu 3HaueHuu PWM oko-
10 60—80.

B xkoHTponepe Arduino chopmMupo-
BaTb CUTHal C IIMUPOTHO-UMITY/TbCHOM
MOIYJISILIMENH TMO3BOJISIOT KOHTAKThI 3 U
5, KOMaHJAaMH4 Ha KOTOpbI€ B IMpPeabioy-
LIMX [IporpaMmMax Mbl paspeliaid Wi RO R T W npoben
3aripella/id BPALLEHHE JIEKTPOMOTODOB. bbbt b i ket 3 A, o
H3menuM paspaboTaHHbIE paHee IIpo- Puc. 10.31. Tiporpamva
rpaMMBbl BpallleHUs 3JIeKTPOMOTOpa, MC- VTIpaBITEHHs ABIXEHHEM PoGOTa
nonb3ys kKomaHay <«M3meHuTH craryc C PA3HOIA CKOPOCTBIO
pa3bémMa PWMb».

3agaguM HeCKOIbKO pa3HbIX 3HaueHuit PWM u ycTaHOBUM 3amycK Kax-
IO IMOAINpOrpaMMbl pa3HbIMM KJIaBUIIAMK KoMIisloTepa (puc. 10.31).

IMpu Haxatuu knaBumu «l» PWM npuHuMaer 3HaueHue 128 u pobot
HAYMHAET OBMXKCHME; MPU HAXATUM KIaBUIIK «2» PWM craHOBUTCS paB-
HbIM 190 1 BpallleHHe KOJIEC MPOUCXOAUT 3HAYUTENbHO ObICTpEe; MPU HaXka-
TUHM KJIABHMIIIM «3» MOTOPBI BpalllaloTCsl ¢ MAKCMMAaIbHOM cKopocThio. He 3a-
ObIBaliTe KOMaHOy aBapMHHOIO OcTaHOBa — Ipu Haxatuu «[Ipobena» 3a-
npenaercs BpaneHue MOTOPOB.

N3MeHnTs cTaTyc undiposoro passema B9 va /|

uamennTs craTyc passenma PWM EE va €3

M3MEHNTB CTaTYC uMdposoro paseema PR na W
namennts cratyc passema PWM EED va €D

3apaHue 5

PazpaboTtaite nporpammy ynpasneHus pobBoTonnatopmMon ¢ NoOMOLLIO
KNnaBuarypbl KOMnbioTepa, AobaBuB KNaBuLLM 3aaHWsA Pa3NUYHOM CKOPOCTU ABU-
XKeHud.

Ecnu y Bac umeetca USB-kabenb gocratoyHoM AnuHbI, Bbl MOXeTe NpOBECTU
COpeBHOBaHMA Ha ABWXeHWe poboTa no cnoxHor TpaekTopuu (c obxogom npe-
NATCTBMIA Ha Tpacce). HyXHo BbiIbMpaTh ONTUMAaNbHYIO CKOPOCTL ANS MPOXOXAEHUA

CradaH ¢ material 100.tlda.ws

317



CradaH ¢ material100.tlda.ws

TpacCbl 3a MMHMUMaNbHOE BpemMA, 4TOOBI pOGOT He CXoOun C Tpaccbl 1 He 3aaeBan
NPenATCTBMA.
C,D,EIIHI:'ITE BbIBOAbI, KaKafd CKOPOCTbk Ha KakKMX y4acTKax TpacCkl ONTUManbHa.

JIBuzKeHue ¢ yckopeHumem. Pa3zbepéM mpHMHIMIT paGoThl IIPOrpaMMBbI
MpU ABUKEHUH poOOTA C yCKOPEHUEM.

Kak opraHuMzoBaHO ABMXKEHME: MPU 3aIyCKe MporpaMMbl poboToIUiaT-
(opma HauMHAET ABMXKEHUE, TMOCTENEHHO YCKOPSISACH, 3aTEM OCTaHAB/IMBa-
ercs. BpeMs nBUXKeHUS — HECKOJIbKO CEKYH/I.

Jist peanusaiMy TaKOTO alropuTMa HeoOXOoOUMO MOCIeI0BaTEIbHO W3-
MeHATh 3HadeHue IIIMM. Ipu 3anycke mporpaMMbl U3MEHUM 3HayeHHE
WM c 0 no 80. ITpu 3TOM 3HAYEHUM HAYMHAETCS MeIIEHHOEe BpallleHHue
KoN€c, HO TuaTdopMa MOXeT JaKe U He HadyaTh ABMKeHHe. Yepes mapy ce-
KyHa yBenuuuM 3HaueHue M po 160, mpu 3ToM Konéca BpamiaioTcs co
cpenHel cKopocThio M Iutatdopma aBuxercsa Bnepén. Enié uepes 2 ¢ 3anga-
IUM 3HaueHue, O/IM3Koe K MakcuManbHOMY, ycTaHOBUB PWM = 240, moTo-
pbI TIPU 3TOM OYIYT BpallaThbCsl ¢ MAKCUMAIbHOM CKOpPOCTbIO. OCTaHOBUM

mardopmy, 3arpeTUB BpallleHHE MO-
m TopoB. IlonoOHBINH alropuT™M yaodOHO
e o peajiu30oBaTh C HCMIOJAb30BAHUEM IIe-
pPEMEHHBIX.

Co3maguM Takue TIIepeMEeHHBIE:

WIMEHWTE CTaTYC Undposoro passema R Ha v

npuasTe  mR
m nyctb mL (71eBblii MOTOpP) yrpaBisier
BpallleHHeM MOTOpa Ha TPEThEM KOH-
Puc. 10.32. Hauano nporpaMMsl — TakTe, a mR (mpaBeiit MOTOp) yrpas-
naaTdopMa CTOUT Ha MecTe JISET BpalieHWMEM MOTOpa Ha MITOM
WU MBUKETCS C MUHUMATBEHOMU KOHTAaKTe.
CKOpOCTBIO [Ipu 3anycke TmiporpaMMbl 3TH

rnepeMeHHble paBHbl Hymo. [lTomaém
_ CUTHAT Ha pa3béMsl 2 U 4, 3amgaBas
wamennTs cratyc pasbema PWM @D na MR HampaBjJeHUE  ABUXKCHUS  BHOEpEN
WSMeHNTE CTaTyC pasLema PWM € va mL (puc. 1032)

YT10OBl IBUraThCS C YCKOPEHUEM,
HYKHO M3MEHMTb 3HA4YeHMs] Ha pasb-
émax PWM. Tak Kak y Hac IJilaHUpY-
eTCS TPM COCTOSIHMS: CHavdaja IUiaT-

Puc. 10.33. Bropoii stan mporpamMmer~ POPMa 2 ¢ CTOUT Ha MeCTe WU [BUTa-

IBIKEHHSI ¢ YCKOPEHHUEM — eTCcsAd ¢ caMOM MHMHHUMAaJIbHOMH CKOpO-
IBUKEHUE CO CPENHEeH, a 3aTeM CTbIO, 3aTEM 2¢ emer co cpeaHen
¢ MaKCHMaJIbHOM CKOpPOCTBIO CKOPOCTBIO U 2 C C MaKCHUMAaJIbHOIA,
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TO TIEpeYMCIEeHHBIM Habop aeicTBUI m
OyaeT MOBTOPATLCS TPU pasa, a mepe-

M3MEHWTb CTaTyc undposoro passema R va v @

MEeHHBIE U3MEHSIT CBOE 3HaueHMe B pe-

M3AMEHWTE CTATYC U PoBOro pasbema va v@ f

KHMe «CYETYMK»>, yBeanauBasch Ha 80 PRy /
(puc. 10.33). Yrs o "
[locie BbIIONIHEHUs LUKIAa ocTa- | '
HaB/JMBacM BpalieHUE MOTOpPOB, H WEMeHHTS cratyc passema PWM @ED va mR
B MTOre¢ ImporpamMma IIpUMET CIeayio- uamenuTs cTaTyc pasuema PWM D na mL
it Bun (puc. 10.34). N
IMporecTtupyiite paboTy mporpam- \
Mbl M IpPOAHAM3UPYUTE PE3yIbTaThl, \‘
M3MeHSISl mapaMeTp LIMKJIA U 1Iar u3me- N
HCHMA HepeMe]ﬂ{Oﬁ. OﬁpaTHTE BHUMAa- na_ueurhcfarycunq;poanro pasvema B9 va @ =
HUE, YTO IS BBIMOIHEHMS MOA0OHOMI WaMEHWTL cTaTYC undposuro pasvema ERD na @ x
nporpaMMbl Heobxonum kabens USB Puc. 10.34. 10
OCTATOUHOM JUTAHEL c. 10.34. TIporpamMma JABIKEHUSI
pobora ¢ yckopeHueMm
3apaHue 6
OsuxeHue poboTa ¢ 3ameanenuem. [lopaboTanTte NnporpaMmy ycKOpeHHOro \
OBHMXEeHWA, YTOOBI pDﬁOT OCTaHaBNMBanNca He cpa3y, a cﬁpacmaan CKOpPOCTE NOCTE- . \\\
N b3
NeHHo.

Moackaska: pobasbTe B NporpaMmy eLweé oavH UMK, TONbKO CYETUYMK MNOCTaBb-
Te He C YBeNUYEeHUEM, a C yMeHbLUEHUEM NepeMeHHON.

3apaHue 7 L

Perynupoeka To4HOCTM NOBOpOTa ¢ ucnone3osaHuem WM. BcnomHnTe npo-
rpammy AsmxeHust pobotonnatgopmel no keagpaty. Mcnonesysa WM, nonpobyn- e
Te COCTaBWUTb NPOrpaMmy TOYHOro NOBOPOTA Ha 3afaHHbIK yron. [ins 3Toro Heob-
XOAWMO 3aflaBaTb pa3Hble 3Ha4YeHWa nepemeHHbix PWM ana npasoro u nesoro

Koneca. /
0
3apaHue 8 )

Espa 3meinkon. MNonepemeHHO ycTaHaBnuBas pasHoe 3HaveHwe LLWUM ans
npaBoro 1M NeBoro Konéc, MoOXHo 3acTaBuTb nnatdopmy ABUraThCs 3MeMKon 3a
CY€T TOro, 4To Konéca byayT BpawarbCa ¢ pasHOM CKOpoCTbio. CaMoCToATENbHO 7
pa3paboTaiTe nporpammy ABuxeHus poboTa No U3BUNUCTON TPaeKTOPUM. /
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CradaH C

BOI'IpOCbI M 3aflaHNA

1. lnfA Yyero HyXHb! ApanBepbi? 2. Kak DygeT paznuyatsca BpalleHe MOTOPOB
npu ABMXeHnn poboTtonnathopmbl NPAMONMHENHO M Ha noBopoTe? 3. B kakux
cnyyasax HeobxogUMO MCNONbL30BaTh WKMPOKO-UMMNYNLCHYO Moaynauuio (PWM)?
4. Co3pganTe mogenb ABuxXeHus poboTa Nno TpaeKTopMK C HECKONBLKMMUK NOBOpPOTa-
Mu. 5. Ncnonb3ysa pasznuuHbie 3NeKTPOHHbIE KOMMOHEHTLI, YCNOXHUTE KOHCTPYK-
umio poboTa, YCTaHOBUB Ha MaKeTHYIO NnaTy ceetogmoabl. MiameHuTe nporpammy
Takum obpa3som, 4Tobsl, B cnydae korga poboTtonnatpopma eqet Bnepén, CBeTo-
avona uanyydan Obl CBET, a NpU ABUXEeHUU Ha3ag Obin BeiknoyeH. 6. MNMpuaymanTe
M COCTaBbTE anropuUTMbl ABUXEHUA C CUrHanuM3auueu, HanpuMep Npy ABUXeHUU
BNepén ropuT 3enéHbl CBeToamo[, Npu ABMXXEHUU Ha3a] — KpacCHbIN, MOBOPOTHI
Hanpageo M HaneBo NOACBETUTE COOTBETCTBYIOLWMMW CBETOAMOAAMM.

§ 53. IIpuHUMIIEI paOOThI JATYMKOB, UX ITApaMETPLI
1 npuMeHeHue. OOpaTHasi CBSI3b.
JlaTyuK pacCcTOSSHUS U JAaTYUK JTMHUU

' PasbepéMcs ¢ mpUHLIMNIAMK paboThl JaTYMKa PACCTOSAHUA M JaTyukKa |
| CBeTa, 3alporpaMMUpPyeM MOJIE/Ib po0OTa, YIIPABISEMOTO C MOMOIIBIO |
! |
. Takux JgatyukoB. CMomenupyeM ocTaHOB poboTa mepen NpensTCTBU- |

| EM M E€ro IBHUXKEHME MO THHMH. |

KpoMe mnpsMbIX KOMaHI VIpaBIeHUs OT KOHTpo/Uiepa J100oH podor
MpearnojaraeT Hamuuue obpaTHoM cBsi3u. Bo3MoHBIE aarOpUTMbl pabOThI
poboTa JODKHBI U3MEHSATHCSA B 3aBUCUMOCTU OT M3MEHEHUsI BHEUTHUX YCIIO-
BUIl: MOSIBUIOCH Mepen poOOTOM TMpENnATCTBUE WIM U3MEHWJIOCH OCBEIIE-
HHUE — 3TO CUTHAJIbl, HA KOTOPbIE MOXHO pearupoBaTb. UMeHHO a1 TOro 4TO-
Obl pOOOT pearMpoBajl Ha BHELIIHUE YCIIOBUSA, HEOOXOMUMBI JaTYMKU, KOTOPBIE
OTITPABJIAIOT KOHTPOJUIEpY MHMOPMALIKIO O TOM, YTO IIPOMCXOAUT BOKPYT.

[Tonpobyem HayuuTh poboTa OcTaHAaBIMBATBLCS, KOTrAa TEepea HUM BO3-
HUKAaEeT MPENSITCTBUE.

BupryaasHas Moae/ib OCTAHOBKH MCIIOJTHUT €J1s1

nepej NpensaTcCTBUEM

CHauana cMOAe/IMpPYeM CHUTYallMK OCTAHOBKM BUPTYAJIbHOIO UCIOIHU-
TE/Ns, KOraa Mepen HUM OKa3blBaeTcs npensaTcTBue. B cpene mporpaMmupo-
BaHUS CO30aAUM IBa 0OBEKTA: UCTIOMHUTEND (MMEET BUI CTPEIOYKH), KOTO-
pbIi TepeMeniaeTcs no pabouyemMy Moo, U 00bEeKT-TIPENSITCTBUE, KOTOPBIH
HEMOABUXXHO pAcCMON0oXeH Ha paboyeM roJie. 3ajaya: UCHOMHUTENb-CTPE-
JIoYKa JO/KEH OCTAHOBUTBCS, KOTAa KOCHETCS MPEnsiTCTBUS.
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Puc. 10.35. Monens octaHoBa repe NpensaTcTBHeM

3aBenéM mepeMeHHYIO, 3a1aB eif uMs speed, 1 pa3MeCTHM B HEM KOIH-
YeCTBO 11IaroB, Ha KOTOpoe OyAeT repeMeNniaTbcs UCNoMHUTeNb. Kak BuauTe,
3TOM TepeMeHHOM MBI 3aJald 3Ha4YeHUE 3 M MOMECTUIM B HENpepbIBHLIN
uuki. To ecTh mocie 3anmycka ImporpaMMbl UCIIOMHUTETb MOCTOSIHHO Mepe-
MelllaeTcsa Ha TPU oYeHb ManeHbKuX 1ara (puc. 10.35).

Jljiss MoneIMpoBaHUsl OCTAHOBA UCMOJB3YEM YCIOBUE «Kacaemcs npe-
namcmeun » u3 suuka Cencopsl. B MoMeHT, Korma o6beKT UCTIOTHUTED
KOCHETCH 00BeKkTa Stop (uMMs, KOTOpoe 3aJanu IS oObeKTa-mpensT-
CTBHMSI) — KOJMYECTBO IIaroB B mepeMeHHOU speed, nmpuHuMaeT 3HayeHue ()
U nepeMelleHe 00beKTa MpeKpalaeTcs.

3apaHue 1

OcTtaHoB BUPTYalnbHONO MCNONMHWUTENA Nepen nNpenaTcrtBMem. c03|qa|7|TE no-
pobHylo NnporpaMmy B cpefie NPOrpaMMUPOBaHUs U NPOTECTUPYNTE MOAENb, U3-
MeHsis napameTpbl AaHHbIX NporpaMMbl. MpoaHanM3npyinTe pesynsraTbl 3KCNepu-
MeHTOB.

IMpuHumn padoTsl YIbTPA3BYKOBOTO JATYHKA PACCTOAHUSA

OueHb XOpPOIII0, KOIIa BUPTYaJIbHbIH HCIIOJHUTEb B IIPOrpaMMHOI Ccpe-
Ie OCTaHaBIMBaeTcd nepen npensrcrBueM. Ho kak 3acTaBUTh OCTAHOBUTBLCS
HacTosIero pooora?

[IpoaHanusupyem 3aia4dy: cCHauaja Ha KOHTAKThI yIIpaB/IeHUs MOTOpaMH
HUAET CUTHAJ, HO KaK TOJIBKO MOSIBUJIOCH MPENSATCTBUE, CUTHAJI MIpeKpallaeT-
cd. s Toro 4roObl poOOT CMOr ONpEeaeuTh, YTO Meped HUM TMOSBHUIOCH
MpensaTCTBUE, MOHAA0OUTCS YIBTPa3ByKOBOM JaTYUK PACCTOSTHUS.

CradaH € material 100.tlda.ws
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Arduino

Puc. 10.36. ITpunuun paboTsl yIBETPa3ByKOBOTO JaTYMKA!
a — KOHTPOJIUIep ONpaniuBaeT COCTOSTHUE NaTYMKa,
6 — KOHTpOJUIED MOJIyUYaeT pe3yasraT U 0O6pabarsiBaeT ero

Ha ypokax 6M010TUH BbI M3YyYalil, KAK OPUEHTUPYIOTCS IO BOIOM 1€/Ib-
(bUHBI ¥ JTOBAT AO0BIUY JIETYYUE MBbIIIK. DTU XKUBOTHbBIE MOCTOSHHO MCITY-
CKalT 3BYKH, HO HE MMPOCThIE, & O4EHb BBICOKOM YaCTOThI, T. €. TAKOM TOHKUIA
[MKCK, YTO YEIOBEYECKOE YXO HE B COCTOSSHUM YC/BIIIATh 3TOT CUrHaa. Korma
CUTHAJI JOCTUTAET MPENITCTBUSA, OH OTPAXaeTCsd OT HEro U MAET oOpaTHO.
[MonyuuB oTpaxKE€HHBII CUTHAJ, JIeTy4asl MbILIb OMPEAe/IseT, UTO 3TO 3a Ipe-
NATCTBUE, KAKOE 40 HErO PaCCTOAHUE U MOXKHO JIM €0 CheCTh UJIM CTOUT ObI-
cTpee yneTeTh U3 omnacHoro mecta. [Ipupona cosnana tTakue coBepliieHHbIE
MpubOpPHLI 3XOMOKAIIMK, YTO JIOASIM HYXKHO OYE€Hb MOCTApaThbCs, YTOOBI 10-
CTUYb XOTb KAKHUX-TO YCIEXOB B 9TOM HalpaBIeHUH.

YnbTpa3ByKOBOUM JAaTYUK PACCTOSIHUS pabOoOTaeT Mo TaKOMY Ke IMPUHIIU-
my. JlaTYuK COCTOUT U3 NMepeaaTivka, NpueéMHUKA U cxeMsl yripasineHus. [lo
COelUaTbHOM MporpaMMe KOHTPOJLJIEpP OMpalllMBacT COCTOSIHME OaT4yuKa,
Moay4vaeT pes3yasTaT, obOpabaThiBaeT ero
(puc. 10.36).

PaccmoTpuM  yCcTpoMCTBO  gaT4yMKa
pacctosgHus (puc. 10.37).

¥ matyuka pacCTOSHUS eCTh ClIeAyIIIne
BBIBO/IbI:

Vee — «rutioc» barapeu nuTaHus (moa-
KTIOUMM €ro KpacHbIM ITPOBOIHMKOM);
Puc. 10.37. Jatuuk pacctosiHuss  Irig — BXOJ CUrHajla ynpaBJeHMS JaT4yM-
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KOM (3enéHbiii mpoBoaHMK); Echo — BBIXOO curHana u3MepeHuUs (Oenblid
npoBogHuK); Gnd — «3emiig» — «MHHYC» OarapeM NMUTaHUs (TOJKIIOYUM
YEPHBIM MIPOBOIHUKOM).

Ilns 3amycka JaTddMkKa Heobxonumo Ha Bxon Trig moaaTh ¢ KOHTpoJUiepa
MMITY/IBC JJIUTEbHOCTHIO 10 MMKPOCEKYHI. DTOT UMIIYJILC 3aIlyCKaeT Y/ib-
TPa3BYKOBOI reHepaTop, KOTOPBIM U3ydaeT CUTHATBL. OTpaXEéHHBIH OT 00b-
€KTa CUrHaJl MPpUHUMAaETCs MPUEMHUKOM U Ipeobpa3yeTcs B 3JIeKTPUYECKHUNA
CUTHAII, KOTOPBIN nossiisieTcd Ha KoHTakTe Echo. JITUTEIBHOCTb 3TOr0 CUT-
HaJla IPONOPLIMOHAIBHA PACCTOSHUIO 10 O0OBLEKTA.

VupasiieHue CBeTOAMOA0M € NOMOIIBI0 JATYUKA PACCTOAHUA

Jns Havana nNpoBeOEM 3KCIIEPUMEHTBI CO CBETOAMOAOM: IYCTh KOH-
CTPYKLIMS pearupyeT Ha HEKOTOPbIM 00bEKT, MPpUOIMKAIOLIMICI K Hel: moa-
HEC/IU PYKY — CBETOIUOM 3aropesicd, OTOABUHYJIM — Morac.

VipasneHue CBETOAMONOM OT KOHTPOJUIEpA IIPOUCXOIUT CIEAYIONIUM 00-
pa3oM: Korfa Ha cBeToguoa UaeT curHan « MeTuHa» , CBETOAMO FOPUT; KOTaa
curHal «JIoKb» — He TOpUT. DTU CUrHaIbI OyayT hopMHpPOBaTh YIBTpa3By-
KOBOM JaTYMK B 3aBUCUMOCTH OT TOI0, €CTh Meped HUM IMPENsSTCTBUE WU HET.

Cobepém cxeMy cO CBETOAMOAOM, MOAK/IIOUYEHHBIM K 13-MY KOHTAKTY KOH-
TpoJjiepa, U A00aBUM JaTYMK PAcCTOSHHS, MOMKIIOYMB Bxoa Trig Ha 9 nmuH

Y
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Puc. 10.38. JaT4uK pacCTOSTHUS CO CBETOAMOIOM

C

I

d

JaH ¢ material 100.tlda.ws

323



7

N

A, NGRS

CradaH ¢ material100.tlda.ws

KOHTpoJUlepa, a Beixog Echo — Ha
8 koHtakT. YTOoOBI 3apaboran maTuuk
paccTosiHUS, MOXET MOTpeOdOoBaThCa He
cTaHgapTHasg OumbOnuoreka, a Firmata
Ultrasonic HC-SR04. ITocne uMmopra
B Cpefy BU3YaIbHOIO IMporpaMMHUpoBa-
Huss o6ubmmoreku Ultrasound HC
B SR04 blocks B smiiuke Arduino mosis-
e ngercsa HoBasg komanga Ultrasound
Puc. 10.39. TIporpamma ynpasnenuss ~ distance ready, KoTopasi O3BOJIAET UC-
CBETOIMOOM C JaTYMKa paccTosgHus  MOJb30Barh UHbOpMaLMIO C JaTyMka
paccrosiHus (puc. 10.38).
3aBenéM nepeMeHHYIO rast, KOTOpOi MpHCBOMM 3Ha4eHUE, paBHOE PaccTo-
STHUIO JI0 NPEensTCTBUS, CYUTBIBAEMOE C JaTyuKa paccroaHus. Ecinu aTa Benu-
yuHa 6obie 50 — cBeTomuon roput, uHaue He roput. [IporpamMma st yrpas-
JIeHWs CBETOIMOIOM C JaTYMKa pacCTOSSHUA UMeeT BHI KakK Ha pucyHke 10.39

3apaHue 2

YcnoxHeHuWe ynpasneHMs cBeTOAMOAaMU C MOMOLLLIO AaTyuMKa ynbTpasByKa.
YcnoxHuTte cxemy, nobaBMB HECKONLKO CBETOAMOA0B Pa3HOro UuBeTa, Takum obpa-
30M, YTOObI B 3aBUCMMOCTM OT PacCTOAHWA A0 NPEenATCTBMA 3aXXUranucb pasHbie
CBETOAMObI.

npMaaTs rast ‘aMasenwe ultrasound distance reading

o D

uamMenuTs cTaTyc undposoro passema EERD va v

npHpaTe rast axaqedke  ultrasound distance reading

ecnm rﬂlbm

MIMEHWTE CTATYC Undpororo passema R ua v
M3MEHMTL CTaTYE undposore passena ERY wa v

HHa4e

W3IMEHWTE CTATYC Ldposaro passema B9 Ha @ x
MaMBHWTR CTaTYC UM poBoro pasbema R va @
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o
®
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E
=
B
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Puc. 10.40. Cxema u nporpaMma yripasleHHUs 3JeKTPOMOTOPOM C MOMOIIIbIO
JaTYHM KA paCcCTOAHUA
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YunpasjieHue 3J1eKTPOMOTOPOM € MOMOIIBIO JATYUKA PACCTOAHUA

IMocne Toro Kak Bbl HAYYWIW CBETOIUO/ pearipoBaTh Ha KOMaH/Ibl, MO~
JydyaeMble OT JaTYMKa pPacCTOSIHMUSI, U3MEHUTE CXeMy, 3aMEHMB CBETOIMOJ
MOTOPOM: KOTra paccTosiHUe Oonblie 50 cM — 31eKTpOMOTOp HAYMHAET Bpa-
IAaThesi; MeHbllle 50 cM — 37eKTpoMOTOp He BpaulaeTca. BHecuTe Heobxo-
OUMBIE TIONPABKHU B IPOrpaMMmy.

[TporpaMma MoXeT MMeTh BU Kak Ha pucyHke 10.40.

JABmoKeHue no JuHMM. J1aTdMK JTUHUK

PoboTbl MOIyT KOMIJIEKTOBAThLCS HE TOJBKO JaTYMKOM PAacCTOSIHUS, HO
W ApYrMMHU pa3HOOoOpa3HbIMU AaTYMKaMU. OQHUM U3 TAKUX SBISETCH JaTYUK
auHuM (puc.10.41). Takoi 1aTUMK MOXHO PACIHOJOXKUTh HA HIDKHEH TI0CKO-
cTd poboTtomnardopMbl MAaIIMHKU-pO0OOTAa U HAIpaBUTh BHU3. B 3TOM ciy-
yae MpU CBOEM ABUXKEHUH IO [UIOCKOM MOBEPXHOCTHU po0OOT OyaeT CYUThIBATD
HHMhOPMaLIMIO, KOTOPYIO MOJYYUT KOHTPOJLIED.

Puc. 10.41. JaTayuk THHUHA

HauepTuB Ha MOBEPXHOCTH ABUXKEHUS JTUHUIO YEPHOIO lIBETa, MOXHO
nepeaaT KOMaHIbl A8 pobora. JlaTyuk pasauyuT IUHUIO, U poboT Oyaet
OBUTaTbhCS BAOIb HEE, KOPPEKTUPYS HalpaB/ieHUE IBWKEHUS B COOTBETCTBUHU
C U3rubamMu JUHUMU.

Kak xe pobot BocnpuHumMmaeT mHGopMmauuio? Ha pucynke 10.42 cxema-
TUYHO MOKa3aH MPpUHLMUI paboThl faTuvMKa JUHUU. [JJaTIMK uMeeT ABe JIUH-
3bl. [IyHKTUpHOM NTUHHENW o0O3HaueHa TpaHMIla AaTuvka. YepHas TUHUS
CHU3Y — IMHUS, HAaHEeCEHHAs Ha MOBEPXHOCTh, MO KOTOPOi IBUXKETCS poOOT.
Jlyu ot uctouHuKa MHGpaKpacHOTO U3JIy4EeHMS — AMOAA MPOXOAUT Yepes
JUH3Y U MajJaeT Ha MOBEPXHOCTh ABMXKeHUs. Eciu ay4 magaer Ha CBETIYIO,
OoTpaxarolyo o6/1acTb MOBEPXHOCTH, TO OH XOPOILIO OTpaxaeTcd, U OTpas-
MUBIIUCH, TTOMAAAET YEPE3 BTOPYIO TUH3Y B MpuéMHUK. [Ipu mageHuu Ha y€p-
HYIO JIUHMIO JIy4 MPEeUMYLIECTBEHHO MOMIONIAETCS M, COOTBETCTBEHHO, HE
rnonagaer B NMpuéMHUK. OCHOBBIBAsSICh HA 3TOM MOXHO (hOpMHUpPOBaTh KO-
MaH/bl yIIpaBiaeHHs poOOTOM-MalllMHKOM.

Cradal c material100.tlda.w
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) HeTounuk [TpuéMHUK /

Puc. 10.42. Cxema nipuHUHIIA paboThl JaTYUKA TUHUH

/ BupryajibsHas Moaelb ABHKEHU A UCTOJIHUTEIS N0 JIMHUK
| C ynpas/ieHHMEM ABYMSA JATYUKAMH JTHHUA
N PaccmoTpum Moaenb nepeMellIeHUs 0 TMHUU BUPTYaaIbHOIO UCTIOTHU-
/f’ TeJssl, OCHAIIEHHOTO NBYyMs AaT4yuKaMu TuHuu (puc. 10.43).
[Mpoananusupyem nporpammy. UMeeTcss UCTIOTHUTETh — CIIOXHBIN 00b-
€KT, COCTOSIILIMN M3 CTPEIOYKH U ABYX JAaTYMKOB: KPACHOIO U 3€J1E€HOIr0 1IBe-
Ta. B HempepbIBHOM 1LIMKJI€ HUCIOIHUTENb MPSIMOIUHENHO IepeMeliaeTcsa
¢ maroM 3. B 3TOM Xe 1IMKIIe IPOUCXOAUT MOCTOSTHHAS MPOBEPKA YCIOBUS,
KacaeTcs JIM KaXIbIM JaTyuK o06bekTa Road (juHuM uépHoro uBeta). Eciu
JaTYMK 3€J6HOro LiBeTa KacaeTcs YEPHOM JIMHUHK, MMPOUCXOIUT KOPPEKTHU-
pPOBKa JABMKEHUS MOBOPOTOM HA OJMH rpaayc Mo YacOBOM CTpeKe; MpH Ka-

ykaswmeate & Hanpasnexvn 05D
[| 5 -

- T |
o

NOBEPHYTE F:l Ha n rpagycos
e CEIMCEINE)

nosepryte (Y Ha P rpanycos

nepeasnHyTs va () waros

Puc. 10.43. Monenb ABMXKeHUS UCIIOJIHUTENS C IBYMS 1aTYMKAMU CBETa

<l [
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Puc. 10.44. Cxema ynpapjieHHUs MOTOPOM
C TMOMOIIBIO (hoTope3ucTopa

CaHUM JTMHUM JaTYUKOM KPacHOTO LIBETa UCIMOJHUTE/b YyTh MOBOPAYMUBAET-
Csl MPOTUB YaCOBOM cTpeaku. TakuM o0pa3oM, IBUXKEHUE UCIIOJIHUTES ITPO-

MCXOOMUT BAOJIb YEPHOM TUHUH.

VnpasjieHue MOTOPaMH C MOMOIIbIO JATYHKOB CBeTa
aBaiiTe cMomenupyeM paboTy He BUPTYanbHOTO, a (PU3UUECKOTO UCIION -

HUTEIIA.

J171s1 Hayana co3JaauM MporpaMMy yIIpaBJieHUs BpallleHueM MOTopa IpU
H3MEHEeHHMH OCBEeIIEHHOCTH Ha doTopesucTope. Potopesuctop hakTudecku

ABJIIETCS JATYMKOM CBETa M BCE pac-
CMATpUBaeMbIe C HUM MMPUMEPHI MPU-
MEHMMBbI LS gaTyuka auHuu. [loa-
KIIOYUM MoTOp K pasbémy MRI, a
dboTopesucTop uepe3 MOATATUBAIO-
LIl pe3ucTOp, COCAUHHUM C KOHTaK-
ToM 9 KoHTponepa (puc. 10.44).

Kon mporpaMMbl MOXET HMETH
BHUI, IMpPEACTaB/JIeHHbIA Ha PUCYH-
ke 10.45.

Bynem cuuTaTh, UTO Y HAC MIPOUC-
XOJHUT YIIpaBlieHUE MPaBbIM MOTOPOM.
3aBenéM mepeMmeHHYyIO right light, roe
OyneMm pasMellaTh 3HaYEHHE, KOTOPOe
CUMTBIBAETCS C KOHTAaKTa C IMOIKIIO-

nphaate right light  awauswwe uwiposoe suauenwe L)

W3MEHNTE CTATYC UMbpoBoro passema ERY va @

WIMEHWTS CTATYC UWpposoro passema RS va v

HHaYe

WaMeHUTE cTaTye unposoro passema (R va @ =

W3MEHWTE cTaTye undiposoro passema ERD va v @

Puc. 10.45. IIporpamMma
yIpaBleHHs MOTOpa
C TIOMO11IBIO (hoTOpE3UCTOpA

CradaH c materig! 100 tlda.ws
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"m right_light  auasesme  uwdposoe anaverve 5

npHgaTE lER_ﬁ.c;I'lt IHEYEHNS nmolm:mwamn

MIMEHMTL CTATYC UWDPONOrD pagbema

MAMEHHTE CTATYC WHpPOROTD pasbema

MIMEHMTE CTATYC UWPPOROTD paFbema

M3IMEHWTE CTATYC UWhPOBOTD pasbema

MIMEHWTE CTATYG UMPPOROTD pasbhema

HIMEHHTE CTATYE WpPODOro pashema

MAIMEHHTE CTATYC WHpPODOTD pashema

M3IMEHHTH CTATYGC WWPPOBOTD pasbema

CradaH ¢ material100.tlda.ws

yeéHHBIM (hoTopesucTopoM. [Toka 065-
€KT JIBUraeTCs Hal CBETIbIM TOJIEM, HA
hoTope3srcTop MAET CBETOBOM MOTOK,
M COOTBETCTBEHHO paspellaeTcs Bpa-
uieHue moropa. Korma xe cBetoBou
IIOTOK MepeKphIT (aHajaor 3axola Ha
YEPHYIO JTUHUIO), ¢ pa3béMa 5 KOH-
TpoJUlepa NOCTyNaeT KoMaHaa, 3anpe-
LIA01Iasl BpalleHUe 3JIEKTPOMOTOpa.

3apaHue 3

Mopgens ynpasneHus ¢ ABymMA MOTO-
pamu. Ponb npasoro v NeBoro AaT4ymMkos
y Hac ByayT BbINONHATL (POTOPE3UCTOPLI,
KOTOpbie NPy NonagaHUM Ha HWX cBeTa
OyayT BKKOYATH W BBIKMIOYATh CBOU 3MeK-
TPOMOTOpbI.

B aToMm cnyyae Ham noTpebyeTca eweé

ogHa nepemeHHas. Hazoeém eé left
light. MopxkniounTe kK ycTpowncTBy ewé
oguvH moTtop W dotopesnctop K 10-my
KOHTaKTy KOHTponnepa. [opabortaiTe
nporpaMmmy, comMmogenvpoeas 3gdekT,
Korga kaxabii u3 ¢oTopesncTopos
ynpasnseT cobCTBEHHLIM MOTOPOM.

Puc. 10.46. BoamoxHast nporpaMmma
YIpaBJIeHUsI IBYMSI MOTOpaMHU
C noMoIIbi GoTOPE3UCTOPOB

3apanne 4

MO,U,EHHPOBE!HHQ OTKaTa Ha3aj Npv Hae3ae Ha NMHWIO. NameHnTe nporpammy
TaKMM OEPHBOM, 4yTOObI pOEOT OTbE3XKan Ha3ad nNpv Hae3gae Ha NMHWIO. lNogckas-
Ka. paccMOTpUTE HalnpaeneHWA epalleHd MOTOPOB.

BOﬂpOCbI M 3afjaHNA

1. NpuBeguTe NpUMepbl MCNONL30BaHMA B peanbHbIX YCNOBUAX AaTYMKOB pac-
CTOSIHWA WM cBeTa. 2. [lns Yero MoryT npuroguTbcs poboThl, KOTOpPble YMeKoT ABU-
rateca Baons nuHnn? 3. Kakue ewé aatimkm MOXHO yCTaHOBUTL Ha poboTtonnat-
¢opmbi? 4. Ha ocHOBe NporpamMmmbl ynpaeneHMsa ogHUM CBETOOMOO0M C MOMOLLLIO
AaTYMKa paccToaHus paspaboTanTe YCTPOWCTBO C HECKONbKUMW CBETOANOAAMU
U coCTaBbTe NpOrpammy, No KOTOPOW B 3aBUCUMMOCTU OT M3MEHEeHUs paccToAHUA
3aropaloTcs CBeTOANOAbLI pasHoro ugeta. 5. UsmeHnTe nporpammy ynpasneHwus
ABYMSAl AlaT4MKaMu NUHUM ABYX MOTOPOB Takum obpa3om, 4ToDbl nesbir Aar4ymk
ynpasnsn npasbiM MOTOPOM, a Npasbi — nesBbIM. [Tofgcka3ka: oAvH U3 BapUaHTOB
nporpammbl yrnpasneHus AsyMs MOoTopaMu cMm. Ha pucyHke 10.46.
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MpunoxeHue 1

MuweBsble pobaBkKn, NpeacTaBnaoWmMe yrpo3y 340POBbIO

MPNITOXEHWA

E102| O |E142| P |E216 | P | E270 | O | E403 | O E527 | OO
E103 | 3 |E150 | M | E219 | P | E280 P | E404 | O E620 O
E104 | 1T | E151 | BK | E220 | O | E281 P | E405| O E626 | PK
E105| 3 | E152 | 3 | E222 | O | E282 P | E450 | P>XK | E627 | PK
E110 | O | E153 | P | E223 | O | E283 P | E451 | PK | E628 | PK
ET111 3 |E154 | PK | E224 | O | E310 C | E452 | PXX | E629 | PK
E120| O PO | E228 | O | E311 C | E453 | PK | E630 | PK
E121 3 |E155 | O | E230 | P | E312 C | E454 | PX | E631 PK
E122 | N | E160 | BK | E231 | BK | E320 X | E461 | PXX | E632 | PK
E123 | OO | E171 | T | E232 | BK | E321 X | E462 | PXX | E633 | PK
3 |E173 | N | E233 | O | E330 P | E463 | PXK | E634 | PK
E124 | O | E180 | O | E239 | BK | E338 | PX | E465 | PXK | E635 | PK
E125 | 3 | E201 | O | E240 | P | E339 | PXK | E466 | PXX | E636 O
E126 | 3 | E210 | P | E241 | 1 | E340 | PXX [ E477 | 1 E637
E127 | O | E211 | P | E242 | O | E341 | PK | E501 | O E907 C
E129 | O | E212 | P | E249 | P | E343 | PK | E502 | O E951 BK
E130 | 3 | E213 | P | E250 | PO | E400 | O [E503| O E952 3
E131 P | E214 | P | E251 | PO | E401 O | E510 | OO | E954 P
E141 nm | E215| P | E252 | P | E402 O | E513 | OO | E1105 | BK

VYciaosHble 0003HAYEHHUA BPeJHbLIX BO3IE€iiCTBHII 100aBOK:

BK — Bpeana nna koxu; 3 — 3anpeuéHnas; P — pakoo6pasyiomas; OO0 —
ouyeHb onacHast; I1 — nonospurensHas; P2K — BEI3BIBAET pacCTPOMCTBO XKENyIKa;
P — noBeinaer aprepuaibHoe gaBieHue; C — BBI3BIBAET Chillb; X — MOBBINIAET

xonectepuH; PK — BbI3bIBaeT KHIIIEUHBIE paccTpoliicTBa; O — omnacHas.

Cradan ¢ material100.tilda.ws
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MpunoxeHue 2
Ob6beKkTbl AN TBOPYECKUX MNPOEKTOB

=0

a 7] 8

Puc. 1. DneMeHTHI yKpalleHUs IePeBSIHHOTO 10MA, BhIMOTHEHHEIE:
a — B TEXHHUKE MMPOMUILHON U MI0CKOBEIEMOYHOM pe3bibl;
6 — B TEXHUKE MPOIMIILHON aXXypHOI pe3s0khl;
6 — HAKJIAJAHOM 3JIEMEHT B MHTEphbepe AePEeBIHHOIO 10Ma

Puc. 2. TokapHas paboTa, neKkopupoBaHHas pe3b00ii 1o aepeBy:
a — MIKATY/IKA-11ap; 6 — MIKATY/IKA; 8 — COJIOHKA Ge3 KPBIIIKK; 2 — CTYMA ¢ MECTUKOM

Puc. 3. [lepeBsiHHbBIC U31eTUsI, IEKOPUPOBAHHEIE B Pa3TUYHBIX TEXHUKAX
IUTIOCKOBHIEMOYHO pe3b0bl

30 N\
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Puc. 4. [lekopaTuBHas rnoapecka Puc. 5. Tpemorka-eprynika
17151 UICKYCCTBEHHBIX LIBETOB, BBIIIOJIHEHHAS Kpyrosast
B COYETAHHU C pe3b0oif, XynoXeCcTBEeHHOIM
KOBKOM U KEPAMHUKOMH

Puc. 6. KopMmymika 1jisi CHHUIL ¢ KpbIlllei U3 TOHKOIUCTOBOTO MEeTA/LIA

331



CradaH C

buonuka — Hayka 0 NPUMEHEHUH B TEXHHUYECKUX YCTPOMCTBAX U CUCTE-
Max MPUHLMIIOB OpraHu3allMM, CBOMCTB, (DYHKLUMHA U CTPYKTYPbI KHMBOM
[IPUPOIHI.

BronzkeT — CBOAHBIN IJ1aH JOXOA0B U PacXoI0B.

JOMKHOCTh — CTaTyC B CTPYKTYPE KOHKPETHOTO MPEarnpusTus (crap-
LIIMK TIpenoaaBaTellb, AUPEKTOpP, 3aBEAVIOIIUM OTAEIOM) B paMKax npodec-
CUil ¥ CIeLUATbHOCTEN.

ZKn3HeHHBIN MJAH — MpEICcTaBIeHUS 4YelOoBeKa O XemaeMoM obOpase
KXKU3HU (COLMAMbHBIN, MPodeCcCHOHATbHBIN, CEMEMHBIM CTATYC) U MYTAX €ro
OOCTVDKEHMUS.

KavecTBO MPOAYKIMH XapaKTEpU3yeTCsl COBOKYITHOCTbIO CBOMCTB, 00-
YCIIOBJIMBAIOLIUX CIOCOOHOCTh MPOAYKLUH YIOBIETBOPATH OINpPENEeI€HHBIM
MoTpeOHOCTAM B COOTBETCTBHMH C €€ HazHauYeHUEM. KauyecTBO mMpoayKIIMH 3a-
Ja€TCd CTaHAapTaMM.

IIpennpuHUMATEL — IE/I0BOM YEJIOBEK, UMEIOLIUNA CBOE JE/I0 B LIEIAX
MOJAYYEHUS] MPUOBLIM WM UHOW BBITO/BI.

IIponopuusi — COOTHOIIEHHUE OTAEIbHBIX YacTeH MeXIy cCO0OM M B 11e-
oM. PucyHoK Hans1mHO u3o00paxaeT U3AEIUE, TIO3BOJISIET IIPEACTABUTE cebe
ero hopmy.

IIpodeccnoHanbHbINi NJIAH — 000CHOBAHHOE IMPEACTABIEHHE YETOBEKA
00 u30MpaeMoi 00J1aCTH TPYIAOBOM AEATEIBLHOCTH, Crioco0ax ImoaydyeHus Oymy-
uiei npodeccuu ¥ nepcrnekTuBax rmpodeccuoHalILHOIO pocTa.

Cruausanmms — TMOAYMHEHHE XYI0XeCTBEHHOTo M300paXkeHUs YCIO0B-
HBIM, OpPHAMEHTAJIbHBLIM (hOpMaM.

CounnaibHasi TEXHOJIOTHS — BbIpaXkeHUe HayYHbIX 3HAHWH U MpaKTH-
YeCKOro OTIbITa, MO3BOJIAIONINE pallMOHAIBHBIM 00pa3oM MPOrHO3UPOBATH
KOHKPETHBIN COLIMaIbHbIN MTpOrpecc.

TexHoi0rn4ecKue MallMHbl — MAlllMHBI, C TTIOMOLLIBIO KOTOPBIX ITPeod-
pasyloT, u3MeHsoT GopMy, pasMepbl WM BUI oOpabaTbiBaeMbIX O00BEKTOB
Tpyaa.

VipasjieH4eCKHe TEXHOIOTMM — HAa0op ypaB/leHYECKHMX CPEICTB K Me-
TONOB JOCTHIKEHMS MOCTABJICHHBIX LI€/IEd OpraHu3alyM, BKIIOYAKOLIUNA: Me-
TOObL M cpeacTBa coopa u 06paboTku uHbopMauuu; nmpuéMbl 3¢hdeKTUBHO-
ro BO3AEHCTBUS Ha paOOTHUKOB; MPUHLIUIILI, 3aKOHBl U 3aKOHOMEPHOCTHU
OpraHMU3alMM U YIIPaBJACHUS; CUCTEMbI KOHTPOJIA.

332 -
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bpena-MeHemKep — CHELMATIMCT, 3aHUMAIOLIUICA HA PbIHKE OIpe/e-
JIEHHOH TpyMnmoi ToBapoB, 00BbeAUMHEHHBIX MO OpeHAY (TOProBOM Mapke).
Lens geatenbHOCTH — JOOMTHCS TOrO, YTOOBI €r0 KOMIIAHMS CTajla y3HaBae-
MO M MMeJIa MOJOXUTEIbHbIA UMHUIXK. [JJO/DKEH 3HATh 3aKOHOMEPHOCTH pas-
BUTHUS pbIHKA U GOPMUPOBAHMS CIIPOCA HA TOBAPHI.

HNHxkeHep-0MOTEXHOIOT — COELMATHCT, 3aHUMAIONIUICS CO3MaHueM
CIOXHBIX OpraHMYeCKUX BEIIeCTB MUKPOOHMOIOTMYECKMMHU METOIaMU B cde-
pax MEAULIMHBI U CETbCKOTr0 X03sMCTBA.

HMHKeHep MO JIa3epPHO TeXHHKE U JIa3epPHBIM TEXHOJOrMsAM — CIie-
LIMATUCT, 3aHUMAIOLIUIICS CO3JaHUEM, BHEIPEHUEM U UCIOIbL30BAHUEM J1a-
3€pHOM TEXHUKU U Ja3epHBIX TEXHOIOrui. KoHTponupyer paboTy, HacTpoii-
KY, PErYIUPOBKY U PEMOHT MPUOOPOB, YCTPOMCTB U cucteM. [IpuHMMaeT
Y4aCTHUE B UCTIBITAHUSAX B 1ab0OpaTOpUU WUITH LIEXE.

MapkeToJior — CIELUHAAIUCT M0 M3YYEHUIKO PbIHKA MOTPEOHOCTEN M
MIPEeANOUYTeHUM MoTpebuTeneil. 3aHuMMaeTcd pa3paboOTKOM cTpaTerMu s
BbIBO/Ia HOBbIX TOBAPOB HA PLIHOK M MPOABMXEHHEM MX. [1aBHAsA Lelb Aes-
TENbHOCTU: MPEATOXUTL 00JIe€ BBITOAHBIE YCIOBUS MOKYIKH, YEM Y KOHKY-
PEHTOB, IEPEMAHUTD LIENTEBYIO ayITUTOPHUIO.

Menenxkep — crneuuaivcTt, odbiagaluuii npodeccuoHaJIbHBIMU 3HA-
HUSIMM 110 OpraHM3aluy U YIIPaBIECHHIO IIPOU3BOACTBOM.

Oneparop CTAHKOB C YHMCJOBBIM NPOTrPaAMMHBIM YNpPAaBJIEeHMEM —
KBaIM(PULIMPOBAHHbIM pabouyuii, 3aHUMAIOLIUKMCS 00CTYyKMBAHUEM U Halad-
KO CTaHKOB II0 00paboTKe pa3IuYHbIX KOHCTPYKIIMOHHBIX MaTepua-
JI0B ((ppe3epHbIX, CBEPIUIbHBIX, TOKAPHBIX, PACTOYHBIX) C KOMIIbIOTEPHBIM
YIIpaBJIeHUEM.

ITporpaMmucT — CrielMaIMcT B 00JaCTU BBHIMMCIUTEILHOU TEXHUKH,
COBPEMEHHOI0 MpOrpaMMHOIO o0ecreyeHus, aBTOMaTU3allMK MIPOU3BOACT-
BEHHbLIX U JIPYTUX [IPOLIECCOB.

@pe3epoBUIMK — OAHA U3 BeaylIux npodeccuii, cBA3aHHBIX ¢ 00pa-
boTKoOM MeTa/IoB pe3daHueM. PaGoTaeT Ha cTaHKax pa3HbIX MoAe/Iei — ropu-
30HTAIbHLIX, BEPTUKAJIbHbIX, KOIMIMPOBAIbHbIX, MHOTOLIMTUHAE/IbHBIX, YHHU-
BEpCa/IbHbIX U CeLUATbHBIX.

DKOJOr — chneuuanuct B o61acTd OHOMOrMYECKUX CHCTEM, OXPaHbl
OKPYKAIIIEH Cpenbl.

DaeKTpHK — pabounii, OTBETCTBEHHBIN 3a IMOIIepXKaHue B paborto-
CriocoOHOM U 06€30MacHOM COCTOSIHMM OBITOBOIrO U IIPOMBILLIEHHOIO 3JIEK-
TpooOOpyaOBaHHUS.

Cxayan ¢ material100.tlda.w
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haBa 1. Mopgenum YenoBe4eCcKon AeATeNIbHOCTU

MO,EEEHHDOBEHHE KakK OCHOBa No3HaHWA
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