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Yuebnblii kypc «MaremaTuka» 1Js o0yyaromuxcs 5-6 Kiaccon
IHOJACHHUTEJBHAS 3AIINCKA

[TpuopureTHBIMU LIETIMHU 00YUEHHSI MaTeMaTHKE B 5—6 Kiaccax sBIISIOTCA:

e TMpOJOIDKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMATUYECKUX MOHSATUI
(uucnmo, BeNMYMHA, TeoMeTpuueckas @urypa), 00€CIeYynBaAIOIINX
IPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTh MAaTEMaTHYEeCKOro 00pa3oBaHUS
o0y4Jarouuxcs;

e Pa3BUTHE MHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN 00 yUdarommxcs,
MO3HABATEJIbHON AKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHUW, MHTEpeca K
U3YYEHUIO MAaTEMATUKU;

e TOJBEACHHE OOYYAIOIIUXCS HAa AOCTYIHOM JUJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MaTEMaTUKU U OKPYKarOL[Ero MUpa;

e (opMupoBaHue QyHKIMOHAIBHOW MAaTEMaTUUECKON I'PaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTEMATUYECKUE OOBEKTHl B pEAJbHBIX >KMU3HEHHBIX
CUTyalHUsX, MPUMEHITb OCBOCHHBIE YMEHHS Ui PELICHUS MPAKTHKO-
OPUEHTUPOBAHHBIX 337]a4, UHTEPIIPETUPOBATH MOJIYyYEHHBIE PE3yJIbTaThl U
OLICHMBATh UX HAa COOTBETCTBHUE MPAKTHYECKOW CUTYaIUH.

OcCHOBHBIE JIMHMM COAEP)KAaHMUS Kypca MaTeMaTUKH B 5—6 Kiaccax —
apupMeTnyeckas 1 TeOMETpHUIECKasi, KOTOpbl€ pa3BUBAIOTCS MMAPAIJIENBbHO, KaX/as
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOMW, OJIHAKO, HE HE3aBUCUMO OJIHA OT JAPYroi,
a B TECHOM KOHTAaKT€ U B3aUMOJAEUCTBUU. Takxe B Kypce MaTEMaTUKH IIPOUCXOIUT
3HAKOMCTBO C AJIEMEHTAMH aJIre€Opbl M OMUCATEIbHON CTaTUCTUKHU.

N3yueHnue apupmMeTHueckoro Marepuaia HadMHaeTcs CO CHUCTeMAaTHU3aluU U
pa3BUTHS 3HAHUN O HATYpalbHBIX YKCIIAX, MOJYYEHHBIX HAa YPOBHE HAYAJILHOIO
oburero oopazoBanusi. [Ipy 3TOM COBEPILIEHCTBOBAHUE BHIYUCIUTEIILHON TEXHUKH U
dbopMupoBaHHE HOBBIX TEOPETUYECKUX 3HAHMI COYETaeTcsi C pPa3BUTHEM
BBIUMCIIUTEIBHON KYJIbTYPhl, B YaCTHOCTU C OOY4YEHHEM MNpPOCTEHIIMM IpUEéMaM
NPUKUJIKH U OLEHKH PEe3ylbTaTOB BbIUMCICHUN. V3yuyeHue HaTypalbHBIX YHCEI
IIpOJOJDKaeTcss B 6 Kiacce 3HAKOMCTBOM C HAYAJIBHBIMU IOHATUSMHM TEOPHU
JEIMMOCTH.

Hauano u3yuyeHus: OOBIKHOBEHHBIX U JECATHYHBIX JpOOE OTHECEHO K 5
KJ1accy. DTO MEPBBIN 3Tall B OCBOCHUM JIPOOEH, KOrja MpoUCXOJUT 3HAKOMCTBO C
OCHOBHBIMU HJI€IMH, MOHATUAMH TeMbI. [Ipu 3ToOM paccMoTpeHue 0ObIKHOBEHHBIX
npobell B MOJHOM OOBEME MPENUIECTBYET M3YYEHHUIO NECATUYHBIX ApoOeH, 4YTo
1EJIeCO00pa3HO C TOYKM 3pPEHMsI JIOTMKM H3JI0KEHHS YHMCIOBOM JIMHUM, KOTJa
MpaBWJIa JEUCTBUN C JECATUYHBIMU JPOOSIMUA MOKHO 0OOCHOBATh YK€ N3BECTHBIMU
aJITOPUTMAMHU BBITIOJIHEHUS IEHCTBUI C OOBIKHOBEHHBIMU JPOOSIMU. 3HAKOMCTBO C
JECATUYHBIMU IPOOSIMH PACUIUPUT BO3MOXKHOCTH AJI MIOHUMAaHUS 00y4arouuMucs
MPUKJIATHOIO IPUMEHEHUS HOBOW 3alMCH NPU U3YYEHHUH IPYrUX MPEAMETOB U IPU



MPaKTUUYECKOM Hcrnoyib30Banuu. K 6 kiaccy OTHECEH BTOPOM 3Tal B U3YYEHUU
npoOei, TJe TMPOUCXOJAUT COBEPIICHCTBOBAHWE HABBIKOB CpPaBHEHUA U
npeoOpa3oBaHus ApoOei, OCBOEGHHE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB,
OTTAYMBAHUE TEXHUKW BBIYMCICHUWA, B TOM YHUCIE 3HAYEHHUW BBIPAKCHUU,
coJiepKaIiuX M OOBIKHOBEHHBIC, M JICCATHYHBIC JPOOM, YCTAHOBJICHHUE CBS3CH
MEX]ly HUMH, PAaCCMOTPEHUE MPUEMOB pEIIeHUs 3a7a4 Ha 1poOu. B Hauane 6 kiacca
MIPOUCXOIUT 3HAKOMCTBO C MOHATUEM ITPOIICHTA.

Oco0EHHOCTBIO N3yUYEHHUS TTOJIOKUTEIIBHBIX U OTPUIATEIBLHBIX Y CET SABJISIETCS
TO, YTO OHHU TAK)KE€ MOTYT pacCMaTpUBAThHCS B HECKOJBKO 3TamoB. B 6 kiacce B
Hayase u3ydeHus: TeMbl «[lonoKuTenbHble U OTPULIATEIBHBIE YKCIIa» BIACISIETCS
noarema «llenpie yucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHULIATEIbHBIMU
yucjaaMyd U JICUCTBUSIMH C TOJOXHUTEIbHBIMU M OTPULIATEIBHBIMU YUCIAMHU
MIPOMCXOAUT HA OCHOBE COJAEPKATEIBHOIO MOJAX0/1a. DTO MO3BOJISIET HA JOCTYITHOM
YpPOBHE TIO3HAKOMUTH OOYYAIOIIUXCS TMPAKTHYECKH CO BCEMH OCHOBHBIMH
MOHSATUSIMA TEMbl, B TOM YHUCJIE M C TMpaBUJaMU 3HAKOB MPU BHINOIHEHUU
apupMeTUUEeCKUX JehcTBUM. M3ydeHue palMoHAIBHBIX 4YHCEI Ha JTOM He
3aKOHUYHUTCSA, a OyJeT MPOIOHKEHO B Kypce anreOpsl 7 Kiacca.

[Ipn oOydeHMHU peIIeHHUI0 TEKCTOBBIX 3a7a4 B 5—6 Kjaccax HCIONb3YIOTCS
apupMeTnueckrue npuémsel pemeHus. [Ipu oTpaboTke BHIYNMCIUTEILHBIX HAaBHIKOB B
5—6 KJlaccax paccMaTpUBaIOTCA TEKCTOBBIE 3a7]a4 CICAYIOIMIMX BUIOB: 3aJlayd Ha
JIBIKCHUE, Ha 4YacTH, Ha IIOKYNKH, Ha paboTy U MPOU3BOJAUTEIHHOCTH, Ha
MPOLICHTHI, HA OTHOIIEHUS U TIpornopiun. OO0yJaronrecs: 3HaKOMATCS ¢ MpuéMamu
pelieHuss 3ajad  nepedopoM BO3MOXKHBIX BapHaHTOB, YydaTcs padoTarh ¢
uHdopmare, mpeacTaBiIeHHONW B popme TabIuUIl WM TUarpaMM.

B  mporpamme  yudeOHoro kypca «MaremaTtuka» — MOpeayCMOTPEHO
dbopMupoBaHuE TPOIEIEBTUYECKUX alreOpandecKux mpecTaBieHuid. bykBa kak
CUMBOJI HEKOTOPOI'0 YHMCJIa B 3aBUCUMOCTH OT MAaTE€MaTUYECKOro KOHTEKCTa
BBOJIUTCS ITOCTENEHHO. DYKBEHHAas CHMBOJMKA WIMPOKO HCIOJB3YETCS MIPEKIE
BCETO JIJIS 3aIMCH OOIIUX YTBEPXKICHUN U MPEIOKEHUHN, (OPMYJI, B YACTHOCTH JIJIsI
BBIYHCIICHUSI T€OMETPUUECKUX BEJIMUNH, B KAUECTBE «3aMECTUTEIISH YHCIA.

B mporpamme yueOGHOro Kypca «MaTtemaTuKa» MpeACTaBiIcHA HarJIsaHas
reoMeTpus, HalpaBJICHHAS Ha pa3BUTHE 00pa3Horo MBIIIICHUS,
MIPOCTPAHCTBEHHOI'0 BOOOPAKECHUS, M300PA3UTEIPHBIX YMEHUN. DTO BaXKHBIN 3TaIl
B U3YYCHUU T'€OMETPHUHU, KOTOPBIM OCYIIECTBISCTCS HA HATJSAIHO-TTPAKTUYECKOM
YPOBHE, ONHPACTCS Ha HaIlJBIHO-00pa3HOe MBINUIeHHE oOydarommxcs. boibias
pOJIb  OTBOAMTCA  MPAKTHUYECKOW  JIESATEIbHOCTH, OMBITY, SKCICPUMEHTY,
MozenupoBanuio. OO0ydaronmecss 3HaAKOMATCS ¢ TEOMETPUYSCKUMH (purypamu Ha
IJIOCKOCTH M B IIPOCTPAHCTBE, C UX MPOCTEHITUMH KOH(PUTYpallUsIMHU, ydaTcs
n300pakaTh MX Ha HEJIMHOBAHHOW M KJIeT4yaTod Oymare, paccMaTpuBarOT HX



IIpoCTeNIINE CBOWCTBA. B mponecce u3ydeHus HarJIIHOW T'€OMETPUM 3HAHWS,
NOJydyeHHble OOYy4YalolMMHUCS Ha YpPOBHE HA4yaJlbHOrO OOIIETO 0O0pa3oBaHus,
CUCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

CornacHo yyeOHOMY IUIaHy B 5—6 Kilaccax HM3y4aeTcsi WHTETrPUPOBAHHBIM
npenmer «Maremarrka», KOTOpBIM BKIIOYaeT apuMETUYECKUN Marepual u
HarJIHYI0 TE€OMETPHUIO, a TakKKe IPOIEJEeBTUUECKUE CBEICHHUS U3 aireOpsl,
AJIEMEHTHI JIOTUKH U Hayalla ONUCATEIbHOM CTaTUCTHKH.

Ha uzyuenne yuebGHOro kypca «Maremaruka» orBoautcs 340 yacoB: B 5
kyacce — 170 gyacoB (5 yacoB B Hejiento), B 6 kinacce — 170 gyacoB (5 4acoB B HEJEIO).



COJEPXXAHUE OBYYEHMUA
5 KIIACC

HarypajibHble 4nc/ia M HYJIb

HatrypansHoe uwncno. Psa nHarypamenbix uucen. Yucno 0. M3zoOpaxenue
HATypaJbHBIX YUCENI TOUKAMU Ha KOOPJUHATHOM (YMCIIOBOM) MPSIMOM.

[lo3ummonHass cucrteMa cuucieHus. PuMmckas Hymepanus Kak MpUMeEp
HETO3UIIMOHHOM CUCTEMBI CUUCIIEHU. [lecaTuuHas cuctemMa CUUCICHUS.

CpaBHEeHME HATypaJbHBIX YMCEJ, CPABHCHUE HATYPaJIbHBIX YHUCET C HYJIEM.
Crioco6s! cpaBHeHUs. OKpyTJIeHUE HaTypalbHBIX YUCEIL.

CnoxxeHue HaTypaJIbHBIX YUCEN, CBOMCTBO HYJS MPU CIIOKEHUU. Brriuntanue
KaK JeiicTBUE, 00paTHOE CIOXKEHHUIO. Y MHOKEHUE HATYpaJbHBIX YUCEN, CBOMCTBA
HYJISl ¥ €IMHULBI TPU YMHOXKEHHH. J[eTieHne Kak 1elcTBre, 00paTHOE YMHOKEHHUIO.
KoMmnoHenTsl  felicTBUi, CBsA3b Mexay Humu. lIpoBepka pe3ynbrara
apudmernaeckoro aecTBus. I[lepemecTuTeIbHOE W COYETATENBHOE CBOWCTBA
(3aKOHBI) CJIOXKEHUSI W YMHOXEHUS, pacHpelIeIUTeIbHOE CBOWCTBO (3aKOH)
YMHOXKECHHUS.

Hcnons3oBanue OyKB J1si 0003HAUEHUS HEU3BECTHOIO KOMITOHEHTA U 3allUCH
CBOMCTB apu(PMETUUECKUX JICHCTBUM.

JlenuTenn M KpaTHbIE 4YMCIA, Pa3joKeHHE Ha MHoxutenu. lIpocTeie u
coctaBHble yucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoMm.

CreneHb ¢ HaTypaJlbHbIM TIOKa3aTeleM. 3alucCh 4YUCIa B BHJIE CYMMBbI
pPa3psSIAHBIX CIaracMbIX.

HucnoBoe BbIpakeHUE. BpluucieHHEe 3HAYEHUN YHCIOBBIX BBIPAXKEHUM,
MOPSAOK  BBIIOJHEHHWS  neucTBuil.  Mcmonb3oBaHWe  Opu BBIUHMCIICHUAX
NEPEMECTUTEIILHOIO UM  COYETATEJIbHOI'0 CBOMCTB (3aKOHOB) CIIOKEHHUS H
YMHOXEHUS, paCPEACIUTEIbHOTO CBOMCTBA YMHOXKECHHUSI.

Jpodu

[IpencraBienne o nApoOM Kak crmocoOe 3alucu YacTH  BEJIUYMHBL
OO6bikHOBEeHHBIE IpoOu. [IpaBuibHbIC U HenlpaBUiIbHBIE IpoOu. CMenianHas 1po0b,
MPEJICTABIICHUE CMEIIaHHON IpoOW B BUJE HEMPABUIBLHOW APOOM U BBIJIEICHUE
LEJI0M YacTH YMClia U3 HENpaBWIbHON Apodu. M300paxenue qpodeil Toukamu Ha
guciaoBoi npsiMoni. OCHOBHOE cBOMCTBO Jipoou. Cokparenue apooei. [lpuBenenue
JIpoOu K HOBOMY 3HaMeHatelo. CpaBHEHUE JpoOei.

CrnoxxeHue U BbIYUTAHUE JIpoOel. YMHOKEHUE U JelIeHue Ipo0ei, B3auMHO
oOpaTHbIe 1poou. Haxoxk1eHre 9acTH 11e10r0 M IIEJIOr0 MO €ro YacTH.

Hecatuunas 3anuch apoOei. IlpencraBieHue necsITUYHON IpoOu B BUIE
OOBIKHOBEHHOU. WM300pakeHue AECATUYHBIX ApoOE TOYKaMU Ha YHCIOBOU
npsimoil. CpaBHEHUE AECATUUHBIX IPOOEH.



Apudmernueckue JEHCTBUS C JACCATUYHBIMH JApoOsiMu. OKpyrieHue
JECSITUUHBIX ApOOeH.

Pelenne TeKCTOBBIX 3aa4

Pemenne TekcToBBIX 3amad  apudmerndeckuM  crocodom. Pemienue
Joruueckux 3anad. Pemenue 3amau mepebOpoM BceX BO3MOXKHBIX BapUaHTOB.
Hcnonb30BaHue Npy PEIIEHUH 33/1a4 TAOJIUIL U CXEM.

Pemenne 3amad, copepKalux 3aBUCUMOCTH, CBSA3BIBAIOLIME BEJIWYMHBIL:
CKOpOCTb, BpEMS, pPACCTOSHUE, L€HA, KOJIMYECTBO, CTOMMOCTb. EIMHUIBI
U3MEpEHUs: Macchl, 00bEMA, IIEHBI, PACCTOSHUSA, BpPEMEHHU, CKOPOCTU. CBSA3b MEXKTY
€IMHULAMU U3MEPEHUS KaK10M BEITMYHHBI.

Pemmennie 0OCHOBHBIX 3a/1a4 Ha JIpOOH.

[IpencraBienre JaHHBIX B BUAE TaOJHII, CTOJIOYATHIX TUArPaAMM.

Harasignasi reomerpus

Harnsgnele npeacraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIyd, YIOJI, JOMaHasi, MHOTOYyTOJIbHUK, OKPYKHOCTb, KpyT. Yrou. IIpsamoi,
OCTPBIH, TYIOW U Pa3BEPHYTHIN YIJIbI.

JlnuHa oTpe3Ka, METPUYECKHE €IWHULBI IUHBL. [[I1Ha ToMaHoM, nepumeTp
MHOT'OyroJIbHHKA. M3MepeHne u moCcTpOeHUE YIriioB ¢ MOMOIIBIO TPAHCIIOPTHUPA.

Harnsgnele npencraBiaeHuss o (uUrypax Ha IUIOCKOCTU: MHOTOYTOJIbHUK,
NPSIMOYTOJIbHUK, KBAaJPaT, TPEYTOJbHUK, O PAaBEHCTBE (DUTYD.

N3o6paxkenue ¢uryp, B TomM uucie Ha kietdaroid Oymare. Iloctpoenme
KOH(pUrypauuidi U3 yacted npsaMon, OKPY)KHOCTH Ha HEJIMHOBAHHOW W KJIETYATOU
Oymare. Vcnonp30BaHne CBOWCTB CTOPOH U YIJI0B MPSIMOYTOJIbHUKA, KBapaTa.

[Inomaas NOpPSIMOYroJbHUKA M  MHOIOYI'OJIBHHKOB, COCTaBJIEHHBIX U3
NPSIMOYTOJIbHUKOB, B TOM 4Hcle QUryp, n300paxEHHBIX Ha KJIeT4yaTol Oymare.
EauHuiel n3MepeHust IIIOMIA IH.

HarnsaHble npencraBiaeHus O MPOCTPAHCTBEHHBIX (PUIypax: MPsIMOYT OJIbHBIHI
napajuieienunes,  Kyo,  MHOrorpaHHukd.  M3o0pakeHne  mpocTeHImx
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamenenunena. Co3maHue Mojemneit
MHOTOTPAaHHUKOB (13 OyMaru, MpoBOJIOKH, IUIACTUIMHA U APYTUX MaTEpHAIOB).

OO0BEM TPSAMOYTOIBHOTO Tapajuienenuneaa, Kyoa. EquHuibl u3mepeHus
o0BEMa.

6 KJIACC

HarypaabHbie uncia

Apudmernyeckue IEUCTBUS C MHOTO3HAUYHBIMU HATypajJbHBIMU YHUCIAMHU.
YucnoBble  BBIpAXKEHUS, TMOPSAOK  JCHCTBUHN,  HUCIOJIB30BaHUE  CKOOOK.
Hcnonp30BaHue npu BEIYUCICHUSX IEPEMECTUTEILHOTO U COYETATEIIbHOTO CBOMCTB
CJIO’KEHUS M1 YMHOXKEHUSI, PACIIPEICIIUTEIHLHOTO CBOMCTBA YMHOXKEHUS. OKpPYyTIeHUE
HATypaJbHbIX YHCEIL



JlenuTenu v KpaTHbIE YUCia, HAMOOJIBIINNA OOIIUHN JEIUTENbh U HAUMEHbIIICE
oO1iee kpatHoe. J[eTMMOCTh CyMMBI U TIpou3BeAeHUs. JleleHrne ¢ OCTaTKOM.

Apodn

OObIKHOBEHHAs1 IpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpallleHUE ApoOeil.
CpaBHeHue u yrnopsijounBanue Apodeit. Pemenue 3a1au Ha HaAXOXKACHUE YaCTH OT
[EJoro M IeJoro mo ero 4actu. J[poOHoe 4Yuciao Kak pe3yiabTar JeieHUs.
[IpencraBienue necAITUYHON ApoOH B BHJI€ OOBIKHOBEHHOM APOOU U BOSMOXKHOCTh
npeAcTaBiIeHUs] OOBIKHOBEHHOM JIpoOU B BUJE ACCATUYHOM. JlecsaTuuHbie 1podu u
MeTpuyeckas cucrema mep. ApupMeTudeckre JeHCTBUS U YUCIIOBBIC BHIPAXKEHUSI C
OOBIKHOBEHHBIMU U JICCATUIHBIMH JIPOOSIMH.

OtHomienue. JleneHue B JaHHOM OTHOLIEHMH. Macitab, Mpomnopius.
IIpuMeHeHune nponopLui TPy PEeIEHNH 3a4au.

[Tonsatue npoueHTa. BeluncneHrne NpoLueHTa OT BEIUYUHBI U BEJTUYUHBI 110 €€
MPOLEHTY. BbIpajkeHre MpOIEHTOB JAECATUYHBIMHU ApoOsimMu. Perienue 3amau Ha
MPOLICHTHI. BhIpaskeHre OTHOIIEHUS BEJIUYUH B MPOIEHTAX.

MHonoxurebHBbIE U OTPULATEIBHbIE YHCIA

[TonoxurenbHble U oTpuLaTenbHble yncha. Llenpie yncna. Moaynp yucna,
reoOMeTpUUeCcKass HWHTEpIpeTanuss Moyl uyucna. M3o0paxkeHue uucen Ha
KOOpIUHATHOW  mpsMod.  UYUucnoBele  npoMexyTku. (CpaBHEHHE  UHCEIL
Apudmernueckue AeHCTBUS C TIOJIOKUTEIBHBIMU U OTPUIIATEIBHBIMU YHCIIAMU.

[IpsimoyroJibHasi cucTemMa KOOpAMHAT Ha IUIOCKOCTU. KoopauHaTsl TOUKH Ha
IJI0CKOCTH, abcuucca u opauHara. IloctpoeHue Touek U GUryp Ha KOOpAUHATHOU
MJIOCKOCTH.

BykBeHHBbIe BbIpaKeHUSA

[IpumeHeHue OyKB /7151 3aIIMCU MAaTEMaTHUYECKUX BBIPAKEHUN U TTPEITIOKEHUM.
CpoiicTBa apudMeTUYECKNX ACHUCTBUNA. ByKBEHHBIE BBIPAKEHUS W YHCIOBBIE
MOJICTAHOBKH. ByKBEHHBIE PAaBEHCTBA, HAXOXKJICHHE HEU3BECTHOI'O KOMIIOHEHTA.
dopmyibl, HOpMYITBI IEPUMETPA | TIIOMAAN MPSIMOYTOJbHUAKA, KBaApaTa, 00béMa
napasuienenuresaa u Kyoa.

Penienne TekCTOBLIX 3a1a4

Pemenne TekcTOBBIX 3amad  apudmermdeckuM  criocoOoMm.  Pemrenwme
Joru4ecKux 3aaad. Pemienue 3aay nepeObopoM Bcex BO3MOXKHBIX BAPHAHTOB.

Pemienne 3agau, coaepKalMx 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEIUYUHBI:
CKOpOCTb, BpEMS, paccTosiHue, LICHA, KOJINYECTBO, CTOMMOCTb,
MPOU3BOIUTEIHLHOCTD, BpeMs, O00BEM paboThl. ENMHMIIBI H3MEpPEeHHs: MaccChl,
CTOMMOCTH, PACCTOSHUSI, BPDEMEHH, CKOPOCTH. CBS3b MEX 1Y €AMHUIIAMU U3MEPEHUS
KaKO0N BEJIMUUHBI.

Pemienne 3amady, CBSI3aHHBIX C OTHOUIEHUWEM, MPONOPHUOHAIBHOCTHIO
BEJIMYWH, MPOIICHTAMHU; PEIICHUE OCHOBHBIX 3aJ1ay Ha JPOOU U MPOIICHTHI.



OueHka W TpHUKUIKA, OKpyriieHHe pe3ynbrara. CocTaBieHue OYKBEHHBIX
BBIPOKEHUH T10 YCIIOBUIO 3a/Ia4H.

[IpencraBieHne JaHHBIX C MOMOIIbIO TaOmUI[ U nuarpamm. CrtonOuateie
JMarpaMMBbl: YTEHHE U ITOCTPOCHHE. UTEHNE KPYTOBBIX JUarpaMM.

Harnsimnas reomerpus

Harnanuele npencraBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIyd, yroi, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK,
OKPYKHOCTb, KPYT.

B3anMmHOe pacnonokeHue IBYX NPSIMBIX Ha IUIOCKOCTH, NapajulelibHbIC
npsiMble, TMEPIECHIUKYJSAPHbIE MpsAMbie. M3MepeHne paccTOSIHUN: MEXIy JBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JJIMHA MapLIpyTa Ha KBAIPATHOW CETKE.

N3mepenne M DOCTpOEHME VYIIOB C MOMOIIBIK TpaHcHopTupa. Buibl
TPEyrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSAAMOYT OJIbHBIMN, TYNOYI'OJIHBIN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEX YT OIbHUK, IIPUMEPHI
YETBIPEX YT OBHUKOB. [IpAMOYyronbHUK, KBaApaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yrioB, nuaronaneil. M3oOpaxeHue reomMeTpuyeckux (GUryp Ha HEJIMHOBAaHHOM
Oymare C UCIOJIb30BAaHUEM LHUPKYJS, JHMHEWKH, YrOJbHHUKA, TPAaHCIOPTUPA.
[TocTpoeHus Ha kieT4aTor Oymare.

[lepumerp MHoroyrojpHuka. [loHstue tuIomanu GUTYpHl, EIUHUIBI
u3Mepenus miomwaau. [Ipudmmk€nHoe n3Mepenue mwionanu Gpuryp, B ToM 4ucie Ha
KBajgipaTHOU ceTke. [IpubmmkéHHOe M3MepeHue JIMHBI OKPYKHOCTHU, ILUIOIIATU
Kpyra.

CummMeTpus: HeHTpanbHas, OCEBas U 3€pKaJIbHAsi CHMMETPUH.

[TocTpoenne cUMMETPUIHBIX PUTYD.

Harnsigaeie npeacTaBieHrs 0 MPOCTPAHCTBEHHBIX QUTypax: napajuieenunen,
KyO, mpu3Ma, NOUpaMHaa, KOHYC, IMWIMHIAp, map u cdepa. M3obOpaxenue
npocTpaHCcTBeHHBIX (uryp. IIpumepsl pa3BEPTOK MHOIONPAaHHUKOB, LUWIMHApPA U
koHyca. Co3nanue Mozenell MpoCcTpaHCTBEHHBIX (uryp (u3 Oymaru, MpoOBOJIOKH,
IUTACTUJIMHA U APYTUX MATEPHUAJIOB).

[lonsitue oOBEMA, eAMHUIBI H3MepeHHs 00BEéMa. OO0BEM MNPAMOYTOIBHOTO
napajieNenurena, Kyoa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl Y4eOHOro Kypca
«MaremaTtrkay XapakTepU3yrTCs:

1) naTrpuoTnyeckoe BoCIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K IMPOLUIOMY M  HACTOALIEMY POCCUKUCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOLUIEHMEM K  JIOCTHXKEHUSIM  POCCHUMCKHX
MAaTEMATUKOB U POCCHUMCKOW MAaTEMATUYECKOM IWIKOJbI, K HCIOJIb30BAHUIO ATHUX
JOCTHXKEHUM B IPYTMX HAyKax M MPUKIAIHBIX cepax;

2) rpa:kIaHCKOe U YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEH I'pakJIaHWHA U peau3alii ero
npaB, TMPEJACTAaBICHUEM O MaTeMaTHYEeCKUX OCHOBax (YHKIMOHUPOBAHUS
pa3IMYHbIX CTPYKTYp, SIBJICHHI, MPOLENYp IPpakJaHCKOro oOliecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYK/IEHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX
C IIPAaKTUYECKUM IIPUMEHEHUEM JOCTYDKEHUM HAyKd, OCO3HAHUEM Ba)XHOCTU
MOPAIBHO-3TUYECKUX IPUHIHUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoOBO€E BOCIMTAHUE:

YCTAaHOBKOW HA AaKTUBHOE YYaCTHE B PCEIICHUM NPAKTUYECKUX 3a7ad
MAaTeMaTU4YECKON HAaIIPAaBJICHHOCTH, OCO3HAHMEM BA)XHOCTH MaTEMaTHYECKOTO
oOpa3oBaHusi Ha NPOTSHKEHUM BCEW KU3HM ISl YCHEMHOW MpodeccuoHalbHON
JESATENbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHIUBUAYAIBHON TPAaeKTOpUK 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIMOHAJIbHOMY H©  3CTETUYECKOMY BOCHPUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, pPEUICHUH, pacCyX JACHUH, YMEHHIO BHJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI O MO3HAHHUS:

OpUEHTAIMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IpEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U
obmiecTBa, MOHUMAHUEM MAaTEMaTHUYECKOM HAayKH Kak cQepbl 4Yel0oBEYECKOM
JEATEIIbHOCTH, JTANOB €€ pa3sBUTHS M 3HAYMMOCTH JUISI Pa3BUTHUS LHUBWIM3ALNH,
OBJIAJICHUEM SI3BIKOM MATEMaTUKU U MATEMAaTHUYECKOW KYJIbTYpOW KaK CPEIACTBOM
IO3HAHUS MUPA, OBJAJEHUEM NPOCTEUIIMMHU HAaBBIKAMH MCCIIEOBATEIbCKON
NEATEIIbHOCTH;



6) ¢duzuyeckoe BocnUTaHUe, (POPMHUPOBAHME KYJILTYPbI 3/10POBbSI H
IMOLMOHATBHOI0 0JIAT OIOJIYYHSI:

TOTOBHOCTBIO TPUMEHSATh MaTeMAaTUYECKUE 3HAHMUS B MHTEPECAX CBOEIO
3I0pOBbs,  BEIEHHUS  3J0pOBOro  oOpa3a JKHU3HM  (340pOBOE  IUTAHUE,
cOATaHCUPOBAHHBIA PEXHUM 3aHATUA W OTIbIXa, peryisipHas Quanyeckas
aKTUBHOCTB ), C(OOPMHUPOBAHHOCTHIO HABbIKA pe(yieKCHH, MPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TaKOT0 K€ MpaBa APYyroro YeioBeKa;

7) 3K0JIOrHYecKoe BOCIIMTAHUE:

OpHEHTallMel Ha IPUMEHEHUE MaTeMaTHIECKUX 3HAHUH JIJIS1 peIleHHs 3a/1a4 B
00JIaCTH COXPAaHHOCTU OKpYKarolllel Cpeibl, MIIAHUPOBAHUS TIOCTYIIKOB U OLIEHKH
UX BO3MOXKHBIX MOCJECTBUM JJIs1 OKpY>KaroIIeil cpesibl, 0OCO3HAaHUEM TII00aIbHOTO
XapakTepa FKOJIOrMYECKUX MPoOIeM U IMyTeH UX pelIeHHUs;

8) apanTanus K M3MEHSIIOIUMCS YCJOBHAM CONMAJIbHOW W MPHUPOTHOH
cpeabl:

TOTOBHOCTBIO K JICWCTBUSM B YCJIOBUSAX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO ACSITeIbHOCTh, B TOM YHUCIIE
YMEHHUE Y4YUThCA Yy APYTHUX JIOACH, MpuoOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHWS, HABBIKM U KOMITCTCHIIUU U3 OIBITA IPYTHX;

HEOOXOAUMOCThIO B (OPMHpPOBAHMM HOBBIX 3HAaHUN, B TOM YHCIIE
dbopmMynmupoBaTh HIEH, TOHITHS, TUIIOTE3bl 00 00BEKTaX M SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb JCPUUUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEM, IJIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaThb  CTPECCOBYIO  CUTYAllMIO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI3OB, TPEOYIOIIMNA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAaeMbIe pEIIeHUs W JCHCTBUs, (OPMYIHpPOBaTh W OILICHWBATH PUCKH U
MOCJIEACTBUS, POPMUPOBATH OMBIT.

METANIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIC Y4eOHbIC NeHCTBUA

ba3oBble JJornueckue aeiicTBUSA:

e BBUIBJLSITh M XaPAaKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMaTUUYECKHUX
OOBEKTOB, TOHSTHH, OTHOIICHUNA MEXIy MOHATUAMH, (POpPMYyIHpPOBATH
ONpe/ACICHUs]  TMOHSATUM, YCTAHABJIMBATH  CYIIECTBEHHBIH  IPU3HAK
KJ1acCU(UKAIlMK, OCHOBaHUS MJisi OOOOILIEHUS W CpPAaBHEHMS, KPUTEPUHU
MIPOBOJAMMOIO aHAJIM3a;

e BOCIpUHHMATh, (QopMynmHpoBaTh MW  NIPEOOPa3OBBIBATh  CYXKJICHHS:
yTBEpAUTEIbHbIE W OTpULIATENIbHbIC, E€IUHUYHBIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISBISTh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunsi B (aKTaX, JIaHHBIX, HAONIOJCHUSIX U YTBEPXKICHUSX,
npeyiaratb KpUTEPUH JJIS BBISBJIICHUS 3aKOHOMEPHOCTEH M IPOTHBOPEUHIA;
JIeNaTh BBIBOJIBI C HCIIONB30BAHWEM 3aKOHOB JIOTUKH, JACTYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOUYEHHUM, YMO3aKIIFOUEHNUN 110 aHAJIOTHUH;

pa30dupaTh JOKA3aTeILCTBA MaTEMAaTUYECKHX YTBEPKIACHUHN (MPSMBIE W OT
POTUBHOT0), TMPOBOJUTH CAMOCTOSITEIIBHO HECJOXKHBIE JI0KAa3aTeIbCTBA
MaTeMaTH4ecKuX (aKTOB, BBICTpaMBaTh AaPTYMCHTAIMIO, TIPUBOIUTH
IIPUMEPHI M KOHTPITPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CHOCOO pelieHusl y4eOHOW 3amadu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BbIOMpATh HaumOoJIee TMOAXOAUMH C y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarebCKue 1eHCTBUSA:

UCIOJb30BaTh BOIPOCH KaK HCCIENOBATEIbCKUM HMHCTPYMEHT I103HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTUBOPEUHUE, MPodIEeMY,
CaMOCTOATENIbHO YCTAHABIMBATh HCKOMOE U JaHHOE, (POpPMHUPOBAThH
TUIOTE3Y, apryMEHTUPOBATh CBOIO MO3UINIO, MHEHHE,

IPOBOJUTH IO CaMOCTOSITENIbHO COCTaBICHHOMY IIJIAaHY HECIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIOE UCCIIEOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEXAY COOOM;
CaMOCTOSITETTLHO (POpMyIHMpOBaTh 00OOIIEHUS U BBIBOJBI M0 pe3yibTaTam
NPOBEAEHHOTO HAONIOCHUS, WCCICIOBAaHUS, OICHUBATH JTOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 0000ILEHNUI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCa, a TaKKe BBIJIBUTATh
MIPEIONI0XKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undgopmanmueii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HWH(OpMAIMK, TaHHBIX,
HEOOXOUMBIX JIJIsl pEIICHUS 3a/1a4H;

BBIOWpATh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
UH(OPMAIINIO Pa3IMYHBIX BHIOB U (POPM IIPEICTaBICHUS;

BEIOMpaTh (GopMy TIpeACTaBICHHS WHPOPMAIMM ¥ WUTIOCTPUPOBATH
pelraeMple 3aJadyd CXEMaMH, JWarpaMMaMd, HWHOH TrpaduKkoil H UX
KOMOWHAITUSAMU;

OIICHWBATh HAA&KHOCTh HMHQPOPMAIMUA IO KPUTEPHSIM, MPEITI0KEHHBIM
YUUTEJIEM WM CHOPMYIHPOBAHHBIM CaMOCTOSTEIIBHO.

KoMMyHuKaTHBHbIC YHHBEpPCAIbHbIC YYeOHbIE 1eHCTBHA:

BOCIIPUHUMATH U (POPMYIHPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSIMU
U LETISIMU OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOIy PEIICHHS
3aJla4yu, KOMMEHTHUPOBATh MOJIYYEHHBIN pe3ysbTarT;

B X0/l 00CYKJE€HHS 33/1aBaTh BOIPOCHI MO CYILIECTBY OOCYXAaeMON TEMBI,
poOJIEMBbI, pelIaeMoi 3a/1a4u, BbICKa3bIBaTh HJIEH, HAICJIEHHBIC HA MOMCK
PEIIeHMUs], COTIOCTABIISATh CBOM CYKJICHHUS C CYKICHUSIMU APYTUX YIACTHHUKOB
nuasnora, oOHapy»KWBaTh PA3IU4YUE U CXOJCTBO IMO3UIUMA, B KOPPEKTHOM
dbopMme hopMynupoOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

MPENICTABIISATh PE3YIbTAaThl PEIICHUS 33/1a41, SKCTICPUMEHTA, UCCIICTOBAHMSI,
MIPOEKTA, CAMOCTOATEIIFHO BHIOMPATh (hOpMaT BBICTYIUUICHUS C YUETOM 33134
MPE3eHTAlMU U OCOOEHHOCTEN ayIuTOPHH;

MOHUMAaTh U MCIOJIb30BATh MPEUMYILECTBA KOMAH/IHON U WHIUBUTyaJIbHON
paboThI MPU PEIIEHUH YYeOHbIX MATEMATUYECKHUX 33]1a4;

NPUHUMATh 1€7Th COBMECTHOU NEATEILHOCTH, TUTAHUPOBATH OPTaHU3AIHIO
COBMECTHOW pPa0OTBI, pacmpeaeiiaTh BUIbI pabOT, JOTOBAPUBATHCA,
00CYXXJ1aTh MPOIECC U pe3yibTaT padoThl, 0000IATh MHEHUSI HECKOIbKUX
JIFOJICH;

y4acTBOBaTb B TIPYNNOBBIX (popMax paboThl (0OCYXIEHHUsA, OOMEH
MHEHHUSIMHU, MO3TOBBIC IITYPMBI B JPYTHE), BHIMOJIHATH CBOIO YaCcTh PabOTHI
U KOOPIWHUPOBATh CBOW JEHCTBUS C JAPYTHMH HYICHAMH KOMAaHJIbI,
OIICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOIIMUA MPOAYKT IO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

PeryasiTuBHbIe YHHBeEpPCAIbHbIE Y4eOHbIE [1e/iCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITH IJIaH, ajJTOPUTM pEIIeHUs 3aayu (WU ero
4acTh), BBIOUpATh CHOCOO pEIIEHUS C Y4ETOM HMMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBaTh U KOPPEKTHUPOBATH
BapUaHThI PELICHUH ¢ Y4ETOM HOBOIM MH(pOPMAIUH.

CaMOKOHTp 0J1b, IMOIIMOH aJIbHBIA MHTEJLJIEKT:

BJIQJIETh CIIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJISI TIPOIecca U pe3ysibTaTa
pELICHUST MAaTEMATUYECKOM 33/1a4H;

IIPEABUIECTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIpU PELLICHUU 3a]1a4H,
BHOCUTb KOPPEKTUBBI B JICSITEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTHA OCTABIIEHHOM LEN U
YCJIOBUSIM, OOBSCHSTh NMPUUYUHBI JOCTHXKCHUS WJIM HEAOCTHXKECHHS 11eJH,
HAXOJUTh OIIMUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K koHiy oOyueHuss B S5 kiacce oOyYaroIIMIICS MOJYYHUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucia v BIYMCICHUS

[ToHuMaTh ¥ IPaBUIIBHO yIOTPEOJIATh TEPMUHBI, CBA3aHHBIE C HATYPaJIbHBIMH
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSMH.

CpaBHUBaTh W YHNOPSAOYMBATH HaTypajbHblE YHUCIA, CpaBHUBAaThb B
MPOCTEHIIINX CITydasx OOBIKHOBEHHBIE APOOH, IECATUYHBIE IPOOH.

COoOTHOCUTHP  TOYKY HA  KOOPJAMHATHOM  (YMCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOLIMM €M 4HMCIOM M H300pakaTh HaTypajbHbIEe YHCIIa TOYKAMU Ha
KOOPJIMHATHOM (YMCIIOBOM) MIPSIMOM.

Boinonuats apudmerndeckue JEHCTBUS C HATypajdbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEHIITNX CIyYasiX.

BrInonHsATh TPOBEPKY, NPUKUJIKY PE3YJIbTATa BEIYUCICHUI.

OKpyrATh HaTypaAJIbHBIC YHCTIA.

Pemienne TeKCTOBBIX 3a1a4

Pemate TekcTOBBIE 3amauM apu(METUYECKUM CIIOCOOOM M C TOMOIUIBIO
OpPraHu30BaHHOT0 KOHEYHOTO Mepedopa BceX BOZMOXKHBIX BAPUAHTOB.

Pemate 3amaum, copepXaiye 3aBUCHMOCTH, CBSI3BIBAIOIIME BEJINYUHBIL:
CKOpPOCTb, BpEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKUE 3aIIMCH, CXEMBI, TaOJIUIIbI, 0003HAYEHUS [IPHU PEILIEHUN
3a1a4.

[lonb30BaTbCs OCHOBHBIMM  €IWMHULIAMH U3MEPEHUs: IIEHbl, Macchl,
paccTosHMs, BPEMEHH, CKOPOCTH, BBIp@XAaThb OJHU EIMHHIBI BEJIMYMHBI 4YEpe3
Jpyrue.

W3BnekaTp, aHAIM3UPOBATH, OLICHUBATh WH(MOPMALIMIO, MPEICTABICHHYIO B
TabnuIe, Ha CTOI0YaTON TuarpaMmme, MHTEPIPETUPOBATh IPEICTaBICHHbIE JaHHBIE,
MCIIOb30BaTh JAHHBIE TP PELLICHUU 3a1a4.

Harasianast reomerpust

[Tonp30BaThCS TEOMETPUYECKUMU MTOHATUSIMH: TOUKA, MPSAMas, OTPE30K, JIyY,
YI0J1, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoaNTs TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHpA, HUMEIOMUX (QopMy
U3YYEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMH: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKaMU: YTOJl, BEpIIHWHA, CTOPOHA, JAHAroHallb, C OKPYKHOCTBIO:
pannyc, TMameTp, UEHTP.

N300paxkaTh M3ydeHHBbIE T€OMETpUYecKHMe (GUIrypbl Ha HEJIMHOBAHHOM H
KJIETYaTOM Oymare ¢ TIOMOIIBIO IIUPKYJIS U JIMHEUKH.



HaxoauTe AiMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOUIBIO
JVMHENKH, CTPOUTh OTPE3KH 3aJaHHOM JUIMHBI, CTPOUTH OKPYXHOCTb 3aJaHHOIO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJbHUKA, KBaJApaTa I UX
MIOCTPOEHUS, BBIUUCICHUS IIJIOMAAN U IIEPUMETPA.

Bbluucnsate mepumeTp M IUIOIIAJb KBaJpara, MNPSMOYroJibHHKA, (uUryp,
COCTaBJICHHBIX U3 MPSMOYTIOJIbHUKOB, B TOM 4YHcie (GUryp, M300pakEHHBIX Ha
KJIeT4aTon oymare.

[Tonb30BaThCsl OCHOBHBIMU METPUYECKHUMH €IUHULAMU U3MEpPEHUs JIUHBI,
IUIOLIA/IM; BBIPAXKaTh OJHU €IUHULBI BEJIMYNHBI YEPE3 IPYIHE.

PacnosnaBare mapasenenunesn, KyO, HCIOIb30BaThb TEPMHUHOJOTHIO:
BEpIIMHA, peOpo, I'paHb, M3MEPEHHUs, HAXOAUTh U3MEPEHUs NapajlJIeseuIe/a,
KyOa.

Boruncnate 00b€M KyOa, Napajuielenunena 0 3aJaHHbIM H3MEpPEHUSM,
M0JIb30BaThCS €AMHUIIAMU U3MEPEHUS 00bEMA.

Pemarp HeclnoXkHBIE 3aJaul HAa H3MEPEHHE TIE€OMETPUYECKHX BEIMYHUH B
MPAKTUYECKUX CUTYalHsX.

K koHmy o0ydyenuss B 6 Kiaacce oOydaromuiics MONYYHUT CIEAYIOLIUE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYHCTIEHUSA

3HaTh W NOHUMAaTb TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMH BUIAMHU YUCET U
CHOCO0aMM MX 3aMHUCH, IEPEXOAUTH (€CIM 3TO BO3MOXKHO) OT OJHOM (hOPMBI 3alucu
4yuciia K Apyrou.

CpaBHHMBaTh U YIOPSAOUYMBATH LIETbIe YHCIIa, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpPaBHUBATH YHCIIA OJJHOTO U PA3HBIX 3HAKOB.

BoinonHsaTh, coderas yCTHbIE M IMHUChMEHHbIE MPUEMBI, apUPMETHUECKHE
JEHCTBUSI C HATypaJIbHBIMU U LIEJIBIMU YUCIIAaMHU, OOBIKHOBEHHBIMU U JECATUYHBIMU
pOOSIMU, TTOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YUCIIAMHU.

BbruucisaTh 3HaUE€HNS YUCIIOBBIX BBIPAXKEHUH, BBITOJIHATH IPUKUKY U OLEHKY
pe3yJibTaTa BBIUMCICHUMN, BBINOIHATh NpeoOpa30BaHUsl YMCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apU(hMETUUECKUX ACHUCTBUM.

COOTHOCUTE TOYKY Ha KOOPAMHATHOW MNPSAMOH C COOTBETCTBYIOIIUM €M
YUCIOM W H300paxkaTb YHUCJIa TOYKAMU Ha KOOPJMHATHOM MpPSAMOM, HaXOAWUTH
MOJYJb YHCIIA.

COOTHOCUTBH TOYKHM B MPSMOYTOJIBHOM CUCTEME KOOPAWHAT ¢ KOOPAWHATAMMU
3TON TOYKH.

OxpyryiAiTh Ledble YHUClia U JAECATUYHBIE OpOOU, HAXOAUTH MPUOIMKEHUS
YHCEJL

YucioBbie M1 OyKBEeHHbIE BbIPAXKEHUS



[lonumate 1 ynoTpedsaTh TEPMUHBI, CBSI3aHHbBIE C 3aMHCHhIO0 CTENEHU YHCIIA,
HAXOJUTh KBaJpaT U KyO 4MCia, BBIUKUCIATH 3HAYEHUS YUCIOBBIX BBIPAXKEHUH,
COJIEpKAIIUX CTEIICHH.

[Tonp30BaTbCs MPU3HAKAMH JETUMOCTH, PACKIAABIBATh HATypaJIbHbIC YUCIA
Ha IPOCThIE MHOXKHUTEIIH.

[Tonb3oBaThCs MacITAOOM, COCTABISATh TPONOPLUUU U OTHOIICHHUS.

Hcnonb3oBaTh OyKBBI 111 0003HAYEHUS YUCEN TIPU 3alMMUCH MAaTEMaTUYECKHUX
BBIPQKEHUM, COCTABJIATH OYKBEHHBIEC BHIPAKEHUS U (POPMYJIbI, HAXOAUTh 3HAUCHHUSI
OYKBEHHBIX  BBIPAKEHUW, OCYHIECTBISIE  HEOOXOIMMbIE  TOACTAHOBKH U
peoOpa3oBaHUsI.

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 3a/1a4

Pemarp MHOromaroBble TEKCTOBBIE 33JaYd apU(PMETHUUYECKUM CIIOCOOOM.

Pemate 3a1aun, CBsI3aHHBIE C OTHOLIEHUEM, IPONIOPLIMOHAIILHOCTHIO BEJIMYMH,
MPOLIEHTAaMH, PEIIaTh TPU OCHOBHBIE 3aJ]a4 HAa JPOOH U MPOLICHTHI.

Pemare 3amaum, coxepkamue 3aBUCHMOCTH, CBSI3BIBAIOIIME BEJIWYHHBI:
CKOPOCTb, BpeMs, paccTosiHue, LICHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOJUTEIBHOCTb, BpeMs, OOBEM pabOThl, HCHOIB3YS apuPpMeTHYeCKue
JNEUCTBUSA,  OLICHKY, [MPUKHUIKY, IOJb30BaTbCs  C€AMHULAMU  U3MEPEHUs
COOTBETCTBYIOIIUX BEJINYNH.

CoctaBiisAiTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHUIO 3aJ[auH.

N3Bnekars uHdOpMaIMio, MNPEICTABICHHYIO B TaliuIlax, Ha JIMHEHHOM,
cToi04YaToll WM KpYroBOM JuarpamMmax, HHTEPIPETHPOBATh MpPEICTaBICHHbIC
JTAHHBIE, UCIIOIb30BaTh JAHHBIC ITPU PELICHUU 3aa4.

[IpencraBnarh nHOpPMAILIMIO C TOMOUIBIO TaOJIUIL, JTUHEHHOW U CTOI0UYATOM
Jarpamm.

Harasiinast reomerpust

[IpuBoauTh mHpUMEpbl OOBEKTOB OKPYXKAIOIIETO MHpa, MMEHIMUX (GopMy
U3YYEHHBIX T€OMETPUUYECKUX IUIOCKUX M TMPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
paBHBIX U CUMMETPUUYHBIX QUTYD.

N300paxkatb € TOMOIIbIO LHUPKYJS, JIMHEHKH, TpaHCHOpPTHpa Ha
HEJIMHOBaHHOM M KJIETYATOM Oymare u3y4eHHbIE IIIOCKHUE T€OMETPUUECKHE (PUTYpBI
U KOH(PUTypaluu, CAMMETPUYHbBIE (PUTYPHIL.

[Tonp30BaThCS TEOMETPUUECKUMH MOHATUAMU: PABEHCTBO (PUTYp, CAMMETPHS,
MCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSA3aHHYIO C CHMMETPHUEN: OCh CHMMETPHH, LICHTP
CUMMETPHHU.

HaxoauTe BeIMYHMHBI YIII0B U3MEPEHHEM C TOMOIIBIO TPAHCIIOPTUPA, CTPOUTD
YIJIBI 33JaHHOW BEJIMUMHBI, ITOJIb30BAThCS MPU PELICHUHN 3aJa4 rpagyCHOU Mepou
YIJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIU, IPAMOM, Pa3BEPHYTHIN U TYIIOH YIJIBL.



BbluucniaTe IIMHY JIOMaHOW, NEPUMETP MHOrOYTOJIBHHMKA, MOJIb30BaThCS
€IMHULAMU U3MEPEHUS JJIMHBI, BEIPAYKATh OJTHU €IUHULBI U3MEPEHHUS JIMHBI Yepe3
JpyTue.

HaxoauTe, ucnonb3yst 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY ABYMS
TOYKaMH, OT TOYKH J0 NPSIMOM, JJIMHY IIyTH HA KBAIPATHOMN CETKE.

Boruucnates  miom@aab  (Uryp, COCTaBIEHHBIX M3 MPSMOYTOJILHUKOB,
UCIIOJIb30BaTh pa30ueHNe Ha MPSIMOYTOJIbHUKY, HA paBHbIE (PUTYpHI, JOCTpauBaHUE
JI0 TIPSIMOYTOJIBHHUKA, TTOJIb30BAaThCSl OCHOBHBIMU €IMHUIIAMH U3MEPEHUS TIJIOLIAAH,
BBIPAYKaTh OJIHU €IMHULIBI U3MEPEHUS MJIOLIAIN Yepe3 IpYyTrHe.

Pacno3naBath Ha MOZENAX U M300paKEHUSIX MUPAMUAY, KOHYC, LMJIUHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxkath Ha KJIeT4aToi Oymare mpsiMOYTOJIbHBIN MapasuieIenues.

Boruucisats 00bEM NPSMOYTOJIBLHOTO Mapaiesienunena, Kyoa, mojib30BaTbCs
OCHOBHBIMU €AMHUIIAMU U3MEPEHUS 00BEMA;

Pemate HecnoxHbIE 337aud Ha HAXOXKJIEHUE IE€OMETPUUYECKHUX BEIMYHMH B
MPAKTUYECKUX CUTYyaIUsX.



TEMATHYECKOE INTAHUPOBAHHUE

5 KUIIACC
i KosnyecrBo yacos JIeKTPOHHbBIE Yder peanuzauuu
AUMECHOBAHUE
Ne (uudgposbIe) NporpaMMel
pa3aesioB U TeM Konrpouabnsie | IIpakruyeckue
n/n Bcero oOpa3zoBare/ibHbIe BOCIIUTAHUA U
NporpamMMel padoThI padoThI
pecypchl npo¢OpHEeHTAIUOHHOT 0
MUHUMYMA
HaTypaJILHLIe yucla. BI)Ipa)KaIOT ITOJIOKHUTEIIBHOC
. OTHOIIIEHUE K MPOLIECCY
1 JelictBud ¢ 43 1 bubimoreka LHOK TO3HAHMS; IPHMEHSTH TPaBHJIa
HaTypaJbHBIMU https://m.edsoo.ru/7f4131ce |1€70BOr0 COTPYAHUIECTBA;
HCTAME OLICHUBATh CBOIO YUEOHYIO
JACATCIIbBHOCTD,
5 Harnsanas reomerpusi. 1 5 bu6moreka ITOK [IpOABIITIOT NONOKHTENLHOE OT-
HOIICHUE K YPOKaM MaTE€MaTHKH,
JIuHuu Ha IUIOCKOCTH https://m.edsoo.ru/7f4131ce [TMPOKHIH HHTEEC K CTTOCO6aM
pelIeHus HOBBIX YIeOHBIX 3a/1ad,
TIOHUMAIOT IPUYNHEBI YCIIEXA B
CBOCH y4eOHOH eI TeThHOCTH
3 OBbIHOBEHHEE DOGH 48 | Bu6moteka [IOK OOBscHSIOT cebe cBou HamboIee
3aMCTHBIC NJOCTHUXKCHU A
P https://m.edsoo.ru/7f4131ce
4 Harnsinaas reomerpus. 10 | bubmmoreka IIOK BHIPAXAIOT NONOKHTENLHOE
OTHOIIIEHUE K MPOLIECCY
MHOroyrojgsHUKN https://m.edsoo.ru/7f4131ce [TO3HAHHSE; PUMEHSTH PABHIA
IeNIOBOTO COTPYIHHUYECTBA,
OLICHUBATh CBOIO YUEOHYIO
JACATCIIBHOCTD,
EI/I6HI/IOTeKa HOK HpOSIBJ'IHIOT IIOJIOKHUTCIIBHOC OT-
5 Jlecstnanbie 1podH 38 1 https://m.edsoo.ru/TfA13 e FOLCHHE K YPOKAM MaTeMATHKH,
pS.//m. : ITUPOKUI HHTEPEC K CII0cO0aM
peIIeHns] HOBBIX YIe€OHBIX 3a/1ad,
TIOHUMAIOT IPUYNHBI YCIIEXa B
CBOCH y4eOHOH eI TeThHOCTH
HarusiaHas reoMeTpusi. OOBscHSIOT cebe cBom Hambolee
6 T b 9 1 bu6moreka [JOK 3aMETHBIC TOCTIDKEHHSI
ena u QUrypsl B
yp https://m.edsoo.ru/7f4131ce
IIPOCTPAHCTBE




[loBTOpCHHE I Bu6mmoreka LIOK OOBACHAIOT ce0e CBOM HanboJee
7 10 3aMETHBIE TOCTH)KEHHS
00001IeHne https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO 170

YACOB IIO ITPOT'PAMME




6 KJIACC

KosmyecrBo yacos JIEKTPOHHBIE Yuer peanuzanuu
HaumeHnoBanue
Ne (uudgposbIe) NMPOrpaMMsblI
pa3aeyoB M TeM Konrpoabsubie | Ilpakruyeckue
n/n Bcero oOpa3zoBare/ibHbIEe BOCIIUTAHUA U
NMPOrpamMmsl padoThI padoThI
pecypcbl Nnpo(opHEeHTALIMOHHOT O
MHUHHUMYMa
| H 20 | Bu6moteka LIOK BBIpaXkaroT MOIOKHTEIEHOE
aTypaJIbHBIE YnClia } OTHOILCHUE K MPOLIECCY
https://m.edsoo.ru/7t414736 HO3HAHHS; PHMEHSTH PABHIA
IIeI0BOTO COTPYAHUYECTBA;
OLICHUBATh CBOIO YUEOHYIO
IeSITeTbHOCTB;
Harnsmmas [IpOSIBIISIOT HOJIOXHTEIEHOE OT-
) nl 7 bubmioreka [IOK HOIIICHHE K ypOKaM MaTeMaTHKH,
reoMeTpust. 1L1pAMBIC https://m.edsoo.ru/7f414736 [WMPOKHi HHTEpEC K criocobam
Ha INTOCKOCTH — ] PpElIeHns] HOBBIX YIeOHBIX 3813,
[MOHUMAIOT IPUYHMHBI YCIIEXa B
CBOCH y4eOHOH eI TeThHOCTH
3 Tpobn - . | Bu6nuorexa [IOK OOBscHSIOT cebe cBou Hamboiee
3aMETHBIC TOCTIKCHHS
https://m.edsoo.ru/7f414736
HarnsHas BBIpaXkaroT MOIOKHTENEHOES
4 6 1 bu6mmoreka [JOK OTHOIIEHHE K IPOLIECCY
reoMETpus. .
P https:/m.edsoo.ru/7f414736 (|MO3HAHMA; TPUMCHATD Npasiiia
Cummerpust IEOBOr0 COTPYIHUYECTBA;
OLICHUBATh CBOIO YUEOHYIO
IeSITeILHOCTB;
BhipaskeHus Bubmmorexa [JOK [IpOSIBISIIOT HOJIOXKUTEIEHOE OT-
5 6 HOILIEHHE K YPOKAM MaTEMAaTHKH,
OykBaMu https://m.edsoo.ru/7f414736 [MpPOKHiT HHTepEC K criocobam
PpCIICHNUS HOBBIX yUeOHBIX 3a/1ad,
[MOHUMAIOT IPUYHMHBI YCIIEXa B
CBOEH y4eOHOH eI TeThHOCTH
Harnsaaas OObBscHSIOT ceOe cBon HanboIee
6 come o 14 1 1 BuommoTexa ]_[OK 3aMETHBIE JOCTHKEHUS
reomeTpusi. DUTrypsl
P P https://m.edsoo.ru/7f414736
Ha IIJIIOCKOCTHU
ITonmosxkuTeabHBIE U Bu6mmoteka LIOK BrIpaxaroT MOJ0KUTEITFHOE
7 40 1 OTHOIIEHHE K HPOLECCY
OTpHULIATENBHBIC UM CIIA https://m.edsoo.ru/7f414736 [O3HAHMS; IPUMEHSTh TPABIIIA




IIEIOBOT'O COTPyIHMYECTBA;
OLIEHUBATh CBOIO YYEOHYIO
IeSITeIILHOCTH;
[IpeacraBieHne Bu6mioreka [IOK [pOSIBIIAIOT MOJIOKUTETLHOE OT-
8 6 HOIIIEHHE K YPOKAM MaTeMaTHKH,
JaHHBIX https://m.edsoo.ru/7f414736 HIMPOKHIT MHTEPEC K Crocobam
PEHICHHA HOBBIX y"{e6HBIX 3aja4,
IMOHNMAarOT NPUYUHEI YCII€Xa B
CBOEi y4eOHOI JIesTeTbHOCTH
Harnsanas OObBsicHsIOT cebe cBor Hanbosee
bu6moreka [IOK 3aMETHBIC IOCTHKECHHS
9 reomeTpusi. PUrypsl B 9
https://m.edsoo.ru/7t414736
MPOCTPAHCTBE
[ToBTOpEHUE, Eu6 10K
nOJIMOTEKA
10 0000111EHE, 20
B https://m.edsoo.ru/7f414736
CUCTEMATU3AIUSA
OBIIEE KOJIMYECTBO 170
YACOBIIO

ITPOTPAMME




YueOHbI Kypc «Ajredpa» (0a30Bblii ypoBeHb) 1AJ15 o0ydyaromuxest 7 — 9
KJIACCOB

HOACHUTEJIBHAS 3AITMCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYPCOB OCHOBHOTO OOIIETO
00pa30BaHusA: OHA O0ECIeUnBAET N3YUCHHUE JAPYIUX AUCLUHUILUIMH, KaK €CTECTBEHHO -
HAydYHOTO, TaK W TYMAHHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO st
IPOJOJKEHUST 00pa30BaHus U B MOBCEIHEBHOM kU3HU. Pa3Butue y oOydaromuxcs
Hay4YHBIX TPEACTABICHUN O TIPOMCXOXKICHUU M CYIIHOCTH anreOpandecKux
abcTpakimii, cnoco0e OTpaKeHUsI MaTeMaTUYECKOM HAYKOH SIBJIEHUI U IIPOLECCOB
B MpPUPOAE U OOILECTBE, POJIM MATEMAaTHUYECKOTO MOJACTUPOBAHUA B HAyYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYUHOI'O MUPOBO33PEHHUS
Y Ka4eCTB MBIIIJICHHSI, HEOOXOUMBIX JJIs aJaNTallid B COBPEMEHHOM LK(pOoBOM
obmiectBe. M3ydenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHUs HaOJ0/aTh,
CpPaBHHMBATh, HAXOAUTh 3aKOHOMEPHOCTHU, TPEeOyeT KPUTHUUYHOCTH MBIILJICHUS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
(dopmynupoBaTh yrBepxkaeHus. OcBoeHUE Kypca aaredpbl 00ecreurBaeT pa3BUTHE
JOTMYECKOTO MBIIUICHUS OOYYalOIIUXCs: OHU HCHOJB3YIOT JCAYKTHUBHBIC U
WHYKTUBHBIC PACCYXICHHs, 0000IIeHNEe U KOHKPETU3AINI0, a0CTparupoBaHue U
anajornto. OOyueHwe  anreOpe  mpeanojaraeT  3HAYUTENBHBIM  O0BEM
CaMOCTOATENIFHOM JIEATENbHOCTH OOYYaIOUIUXCs, MOITOMY CaMOCTOSITEIbHOE
pelleHue 3a/1a4 SABJSIETCS pean3alieil 1esTeIbHOCTHOTO PUHIINUIIA 00yYeHUSI.

B cTpykType nporpammsl yueOHOro Kypca «Anredpa» 1yt OCHOBHOTO 00ILEro
00pa30BaHUs OCHOBHOE MECTO 3aHHUMAIOT COJIEPKATeIbHO-METOANYECKHUE JIMHUU:
«Yucna u BBIUHCIEHUS», «AJTeOpandyecKkue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas U3 3TUX COAEpKATEIbHO-METOIUYECKUX
JVHUNA pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET U3Y4EHUsl Kypca, B3aMMOJICHUCTBYS €
IpYrMMHU €ro JnuHusMH. B Xoxe wu3ydeHus ydyeOHOro Kypca oOydaronmumcs
MPUXOTUTCS JIOTUYECKU PACCYXAaTh, HCIONb30BATh TEOPETUKO-MHOKECTBEHHBIIH
a3bIK. B CBsi3W ¢ 3TUM B mporpamMmy y4eOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpBhIE OCHOBBI JIOTMKH, TPEACTABICHHbBIE BO BCEX OCHOBHBIX pa3jeliax
MaTeMaTU4YeCKoro o0pa3oBaHus U CIOCOOCTBYIOIIUE OBJAJACHUIO 00Yy4YaIOIIMMUCS
OCHOB  YHHMBEPCAJBHOIO  MaTeMaTuyeckoro s3pika. CopepxaTelpHOM U
CTPYKTYPHOH OCOOEHHOCTBIO y4e€OHOro Kypca «AireOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanue muHUM «Yuclia W BBIUHCICHUS CIYXKAT OCHOBOM s
JabHEHIIIETO W3YYCHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYarOIIMXCs
JIOTUYECKOTO MBINUICHUSI, (POPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMAMH, A
TaKXe MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JJIsl TOBCETHEBHOM



KU3HU. Pa3BUTHE MOHATHS O YMCIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMM M HMPPALMOHAIBHBIMU 4YHCIaMH, (OpPMHpPOBaAHHEM
MPECTABICHUN O IEHCTBUTEIILHOM YHUCIIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOM JTMHUN
OTHECEHO K CpeHeMY 00111eMy 00pa30BaHHUIO.

ConeprkaHue AByX alnredpandyeckux JUHUN — « AreOpandeckue BbIPaXKEHUS»
U «YpaBHEHHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYaAOIIKUXCS
MaTeMaTUYeCKOro amnmnapara, HeOOXOAMMOIO ISl PELIeHHs 3a/Jad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U MPAKTUKO-OPUECHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOIO
oOuero oOpa3oBaHMsl Y4eOHbIM Marepuall TPYNIIUPYETCs BOKPYT PALMOHATbHBIX
BhIp@KEHUN. Anredpa JEMOHCTpUPYET 3HAUCHHE MaTEeMaTHKU Kak s3bIKa IS
IOCTPOEHUSI MATEMaTU4YECKUX MOJENEH, OINUCAaHUS IPOLECCOB M  SIBJICHUMU
peanbHOro Mupa. B 3amaun o0yuenus anredpe BXOAAT TaKxkKe JalbHeIee pa3BuTre
AITOPUTMHYECKOTO MBIIIJICHUsI, HEOOXOIMMOT0, B YaCTHOCTH, JJII OCBOCHHUS Kypca
UHPOPMATUKH, U  OBJAJECHUE  HABbIKAMU  JEAYKTUBHBIX  PacCCyXJCHUU.
[Ipeobpa3zoBanre CUMBONBHBIX (HOPM CIIOCOOCTBYET PAa3BUTHUIO BOOOpaKEHUS,
CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Coneprkanue QpyHKIMOHAIBHO-TpapUUIECKON TUHUU HAIEICHO Ha MOTY4YeHHE
Oo0y4JaroMMMUCS 3HaHUW O (PYHKUIMSIX KaK BaKHEHIIeH MaTeMaTU4ecKOW MOJETU
JUIL OMMCAHUS U UCCIIEIOBaHMSI pa3HOOOPA3HBIX MPOLIECCOB U SBJICHUH B PUPOJE U
oOuecTBe. M3yueHne marepuaia crnocoOCTBYET Pa3BUTHIO Y 00yUaIOIIUXCSl YMEHUS
UCMOJIb30BaTh PA3JIMYHBIE BBIPA3UTENbHBIE CPEICTBA S3blKa MAaTeMaTUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIal B (POPMHUpPOBAHUE
NPEJICTaBJICHUI O POJIM MaTEMaTHUKU B Pa3BUTUU ITUBWIN3AINN U KyJIbTYPHI.

CornmacHo ywyebHOMY IulaHy B 7-9 Kiaccax wu3y4aercsi y4eOHbI Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3leNibl COIACPKAHUS:
«Ynucna ® BBIYUCICHUA», «ANreOpandecKkue BBIPAKCHUS», «YPpaBHEHUS U
HEPAaBEHCTBa», « DYHKIIMW.

Ha u3yuenue yueOHoro Kypca «Anredpa» orpoautcs 306 gacoB: B 7 Kitacce —
102 ygaca (3 yaca B Hezeno), B 8 kiacce — 102 gaca (3 vaca B Henento), B 9 kimacce
— 102 gaca (3 yaca B HEJICIIO).



COJEPXXAHUE OBYYEHMUA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE U JI€CATUYHBIE, NIEPEXO] OT OJHOM (hOpMBI 3amucu
npoberi k gpyroi. IloHATHE panyMoOHAIBLHOTO 4YHCIA, 3aluCh, CpaBHEHHUE,
YIOPSAOYMBAHUE  PAlMOHAIBHBIX  Yuced. ApudMernyeckue JeHUCTBUA €
palMOHANILHBIMU 4Ynciaamu. PelieHne 3aiad U3 pealbHOM MPAaKTHKW HA 4YacTH, Ha
poowu.

Crenenb ¢ HaTypajJbHBIM IIOKa3aTeleM: OIpeaesieHHe, IpeodpazoBaHue
BBIPRKECHUN Ha OCHOBE OMpEeNIeHNs, 3aNiCh 00IbIINUX yuceln. [IpoleHTsl, 3anuch
IPOLIEHTOB B BUJE ApoOU U ApoOu B BHUJIE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha
IIPOLICHTBI, pELIEHUE 3a/1a4 U3 PEAIbHOU MPAKTUKH.

[IpumeHeHne NpU3HAKOB  JIEIUMOCTH, pPa3lOKEHHE Ha  MHOXKUTEIH
HaTypajbHBIX YUCEIL

PeanbHble  3aBUCHMOCTH, B TOM uwWcie TpsmMas ©  oOpaTHas
IIPOIIOPLIMOHAIEHOCTH.

AJsireOpanvecKue BbIpaKeHUs

[lepeMeHHBIE, YUCIOBOE 3HAYEHNE BBIPAKEHUS C IEpEMEHHOM. JlomycTuMBbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEKly BEJIMUMHAMHU B BUJIE
(dopmynbl. Beruucnenus no popmynam. [IpeodpazoBanue OyKBEHHbBIX BbIPAXKEHUH,
TOKIECTBEHHO DPAaBHbIE BBIPAXEHHUS, MpaBuia MpeoOpa3oBaHUs CYMM U
IPOU3BEICHUH, MPaBUJIa PAaCKPBITUSL CKOOOK U MPUBEACHUS MOJOOHBIX CIaraéMbiX.

CBolicTBa CTENEHU C HATYPAJIbHBIM MTOKA3aTEJIEM.

OpHounensl 1 MHOroujeHsl. CteneHb MHOrowieHa. CloXeHue, BBIYUTaHuE,
YMHOXXEHUE MHOTOWIECHOB. DOpMyJIbl COKPAIEHHOTO YMHOXKEHUA: KBAJAPAT CyMMBI
1 KBaApar pa3HocTu. Popmyiia pa3HOCTU KBAaIpaToB. Pa3iokeHne MHOTOYIEHOB HA
MHO>KHATEJIN.

YpaBHeHHsI 1 HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHs, MpaBHUiia IPEeoOpa3OBaHUsl YpABHEHUS,
PaBHOCWIBHOCTb YPAaBHECHMIA.

JIuHeliHOE ypaBHEHHME C OJHOW NEPEMEHHOM, YHCIO KOPHEH JMHEWHOIO
YPaBHEHMS, PEIICHHUE JTMHENHBIX ypaBHEeHUI. COCTaBIEeHHE YPABHEHUH 110 YCIIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 ¢ MTOMOIIBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHUE C JBYMs MEPEMEHHBIMU U ero rpaduk. Cucrtema AByxX
JUHEVHBIX YPABHEHUN C JBYMs II€pEeMEHHbIMHU. PemieHue cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKU. [IprMepsl pelieHus: TEKCTOBBIX 337a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHUM.

DyHKIUU



Koopannara Toukn Ha npsaMon. YuciaoBsle TpOMEXKYTKH. PaccTosiHne MexTy
JBYMSI TOUKaMHU KOOPAUHATHOW MPSAMOM.

[TpsimoyronbHas cucrema KoopauHat, ocu Ox u Oy. AGciucca U opAuHara
TOYKHM Ha KOOPJIMHATHOM II0cKOCTU. [Ipumepsl rpadmkoB, 3a1aHHBIX (POpMYyIaMu.
Urenue rpadukoB peanbHbIX 3aBUcUMOcTeil. [lonsitue pynkiuu. ['paduk dhyHkImn.
CaoiictBa ¢ynkumii. JluneitHas ¢ynkus, e€ rpaduk. I'padpuk dyHkunu y = |x|.
I'paduueckoe pernieHue TMHEHHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPaBHECHHUIA.

8 KUIACC

Yuciia v BBIYUCTCHUSA

KBampatueiii kopenb u3 uucna. [loHsitue 00 wupparoHATbLHOM YHCIIE.
JecsTuunble TpUOTMKEHUST UpPAIIMOHATBLHBIX yncesl. CBONCTBA apu(PMETHUECKUX
KBa/IPATHBIX KOPHEH U X MPUMEHEHHE K MMPEOOPA30BAHUIO YUCIIOBBIX BBHIPAKECHUM
Y BBIYUCIICHUSAM. J|eHCTBUTEIIbHBIE YUCIIA.

Crenens ¢ 1enbIM MTOKa3aTeseM U €€ cBoiictBa. CTaHIapTHas 3alIUCh YHCIIA.

AnredOpanyecKkue BbIpaKeHUs

KBanparHblii TpEXUieH, pa3IoKEHUE KBAAPATHOTO TPEXUICHA HA MHOXKHUTEIIH.

AnreOpanueckas ApoOb. OCHOBHOE CBOWCTBO aire0panyeckoil JapoOu.
CnoxxeHue, BbIYUTAHUE, YMHOXEHHUE, JIeJIeHHe anreOpandeckux  JpoOei.
PanronanbHbIe BEIPAKEHUS U UX PeoOpa3oBaHHUE.

YpaBHeHUs] 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmysa KOpHEH KBaIpaTHOTO ypaBHEHUs. Teopema
Buera. Pemenue ypaBHEHMH, CBOASIIMXCA K JIMHEMHBIM W KBAaJPaTHBIM.
[Ipocreiime 1poOHO-pallMOHATLHBIE YPABHEHUS.

['paduueckast uHTEpHIpETAIAS YPaBHEHUN C IBYMS NIEPEMEHHBIMH U CHUCTEM
JUHEWHBIX YpPaBHEHUW C JBYMs NepeMeHHbIMU. [IpuMepbl pemeHus CcHucrem
HEJIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

Pelenue TeKCTOBBIX 3a/1a4 aIre0paniyeckium crocoooM.

YucnoBble HEpaBEHCTBA U MX CBOMCTBA. HepaBeHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucrtemMbl TMHENHBIX HEPABEHCTB C OAHOW NEPEMEHHOM.

DOyHKUMHU

[Tonsitue hynkuuu. O61aCTh ONMpeieTICHUs 1 MHOXKECTBO 3HAYEHUN (PYHKITUH.
CnocoOsbI 3a1aHus P yHKIUH.

I'padpux dynxuuu. Urenune cpoiicTB GyHkuuU 1mo e€ rpapuky. [Ipumepsi
rpaduKoB GYHKIHMA, OTPAXKAIOIIUX peajbHbIC MPOIIECCHI.

@DYHKIIMK, OMUCHIBAIONIME TPAMYI0 U OOpaTHYIO MPOMOPIIMOHAILHEIC
3aBucuMocTH, ux rpaduxu. Oynkmun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelLIeHUEe YPAaBHEHUN U CUCTEM YPaBHEHUM.



9 KUIACC

Yuciia v BBIYMCTICHUS

PanmonanbHble uncna, uppanyoHajibHbIe YKCIa, KOHEUHbIE U O€CKOHEUHbIE
JecITUYHbIE ApoOH. MHOXKECTBO NEWCTBUTENBLHBIX YHCE, IEHUCTBUTENIbHBIE YHCTIA
Kak OECKOHEYHbIE JeCATUYHbIE IpoOH. B3anMHO OIHO3HAYHOE COOTBETCTBUE
MEK1Y MHOKECTBOM JICHCTBUTEIBHBIX YACEN U KOOPAUHATHON IIPAMON.

CpaBHeHHME JCHCTBUTENBHBIX 4HCEd, apupMETHUYECKHe JEWUCTBUSA C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl 0OBEKTOB OKpYXKAIOLIEr0 MHpPA, UIUTEIBHOCTh IPOLECCOB B
OKPYKAarOIEM MUPE.

[TpubmxEéHHOE 3HaYEHNE BEITUYHHBI, TOYHOCTh MpuoOImxeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yabTaToB BIYUCICHUMN.

YpaBHeHUS] M HEPABEHCTBA

JluneriHOE ypaBHEHHE. PemieHne ypaBHEHUM, CBOASIIMXCSA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHUN, CBOIAIIMXCA K KBaIPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHns: ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEH pa3JIOKEHUEM Ha MHOXKUTEIH.

Pemenue npoOHO-pallMOHANbHBIX YpaBHEHUMU. PelieHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ AByMsl MEpEeMEHHBbIMH M ero rpaduk. PemieHue cucrem IByX
JIMHEWHBIX YPaBHEHUN C ABYMS IIEPEMEHHBIMU. Perienue cucrem AByX ypaBHEHH,
OJTHO W3 KOTOpPBIX JHHEHHOe, a JApyroe — BTOpoM cTemeHU. [ 'paduueckas
UHTEpIpETALMs CHCTEMbI YPABHEHUM C JBYMS IEPEMEHHBIMU.

Pemenne TekCcTOBBIX 3a/1a4 adredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOM IIepeMeHHOW. Pemenue cucrem
JMHEHMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wHTepnperanvs HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU.

DOyHKIUU

KBagparnunas ¢ynkuus, e€ rpaduk u coiictBa. [lapabGona, koopauHaThl
BEPLIMHBI 1apaboJibl, 0Cb CHMMETPHUH 11apadoIbl.

I'paduku Gyukumii: y=kx, y=kx +b, y=k/x, y=x3, y=x, y = [x| 1 ux
CBOMCTBA.

YucioBbIe MOC/IEA0BATEIbHOCTH M IIPOrPecCrH

[loHsiTHE YHUCIIOBON NOCIIENOBATENBHOCTH. 3aJaHUE IOCIIEN0BATEIbHOCTH
peKyppeHTHOM dhopmyIion u GopMyioi n-ro djieHa.



Apudpmernyueckass U reoMerpuueckas nporpeccud. PopMynbl n-ro 4jeHa
apu(MeTHYEeCKON U TeOMETPUIYECKON MPOrPEeCCUil, CYMMBI NIEPBBIX 71 UJICHOB.

N300pakeHne YieHOB apu(PMETHUYECKOM W TEOMETPHUYECKOM Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M SKCHOHEHUMAIbHBIA POCT.
CioxHbI€ NPOLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE pe3yabTaThbl OCBOEHHUS MpOrpaMMbl y4eOHOTro Kypca
«AnreOpa» XapaKTepU3yrTCs:

1) naTrpuornyeckoe BoCIUTAHHE:

MPOSIBJICHUEM HMHTEpECa K IMPOIUIOMY UM  HACTOAIIEMY POCCUUCKOU
MAaTeMaTUKH, L[IEHHOCTHbIM OTHOLIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaTEMATUKOB M POCCHMCKOM MAaTEMaTUYE€CKOM IIKOJbI, K MCIOJb30BAHUIO 3TUX
JOCTHXKEHUN B IPYTMX HAyKax M MPUKIAIHBIX cepax;

2) rpaskIaHCKoOe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHHIO O0S3aHHOCTEW IpaKJaHWHA U PEAIU3aLHU €ro
npaB, TMpEACTaBICHUEM O MaTeMaTU4YeCKUX OCHOBax (YHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYP, SBICHHM, MPOIEAYp T'PakIaHCKOro O0IIecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K 0OCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C IPaKTUYECKUM IPUMEHEHUEM JOCTHKCHUN HAyKd, OCO3HAaHUEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX IPUHIHUIIOB B IESITEIBHOCTH YUEHOIO;

3) TpyAOBOE BOCIMTAHUE:

YCTAaHOBKOW HAa AaKTUBHOE Y4YaCTHE B PEIICHUM NPAKTAYECKUX 3ahad
MaTeMaTU4ECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BAXKHOCTU MaTEMaTHUYECKOTO
o0pa30oBaHUsl Ha TPOTSHKEHUM BCEW KW3HM IJIsl YCIEIHON mpodeccuoHaIbHOM
JESTENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
OCTPOEHUEM MHIUBUAYAIBHON TPAaeKTOpUU 00pa30BaHUs U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) scTeTHYeCKOe BOCIIMTAHUE:

CIOCOOHOCTBPIO K OMOIMOHAIBHOMY U 3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, pPEUICHUM, pacCyX JACHU, YMEHHIO BHJIETb
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOI O MIO3HAHUS:

OpPUEHTAIMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
IPEJCTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKa, MIPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUYECKONM HayKH Kak c@epbl 4YelI0BEYECKOU
NEATEIIbHOCTH, ATANoB €€ pa3sBUTHS W 3HAYMMOCTH JUISI PAa3BUTHUS LUBUIN3ALINM,
OBJIAJICHUEM S3BIKOM MAaTEMAaTUKU U MAaTEMAaTHYECKOW KYJIbTYpPOH KAaK CPEICTBOM
NO3HAHHWS MHpPA, OBJAJACHUEM IMPOCTEUINMMHM HAaBBIKAMU HCCIEI0BATEIBCKON
NEeATEIbHOCTH,



6) ¢usuyeckoe BocnuTaHMe, (POPMHPOBAHHE KYJIBbTYPbl 3/10POBbS H
IMOLHMOHAJIBHOI0 0JIAT OMOJIYYHS:

TFOTOBHOCTBIO NIPHUMEHATh MAaTEMaTUYECKUE 3HAHHWS B HHTEPECAX CBOETO
3I0pOBbsl,  BEACHHMS  3J0pOBOro  oOpa3a >KM3HM  (3I0pOBOE  MHUTAaHHE,
cOaaHCUPOBAHHBIA PEXUM 3aHATUH M OTHbIXa, peryispHas (¢uznyeckas
aKTUBHOCTb ), C(OOPMUPOBAHHOCTHIO HaBbIKA peJICKCUU, TPU3HAHUEM CBOETO IIpaBa
Ha OLIMOKY M TaKOTo K€ MpaBa APYroro YeiaoBeKa;

7) 3Kko0JI0rn4YecKoe BOCIIUTAHHE:

OpUEHTAIMEN HA TPUMEHEHUE MaTEMaTUYECKUX 3HAHUMN JJI pellieHus 3a1a4 B
00J1aCTU COXPAaHHOCTU OKPY)KAIOIIEeW Cpe/bl, TUIAHUPOBAHUS MOCTYIIKOB U OLICHKU
UX BO3MOXHBIX MOCIEICTBUM AJI1 OKpYXKArOIIel Cpeibl, OCO3HAHUEM IJI00aTbHOIO
XapakTepa SKOJIOrMUeCKUX MPoOJIeM U IMyTeH UX PEIICHUs;

8) ajanTanusi K U3MEHAIIUMCH YCJIOBHAM COLUUATBHON M NPHUPOIHOI
cpenbl:

TOTOBHOCTBIO K JACHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, IMOBBIILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO ACSITEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTBCS Yy APYTUX JIIOJCH, MpHoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HaHMS, HABBIKMA U KOMIIETEHIIUU U3 ONbITA JPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHUCIIE
(opMynHpOBaTh UJIEU, IOHATHUS, TUIIOTE3bI 00 OOBEKTAX U SABICHUSIX, B TOM YHCIIE
paHee HEHU3BECTHBIX, OCO3HaBaThb JACPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITETEHTHOCTEMW, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBAaThb  CTPECCOBYID  CUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOMIMIA KOHTPMEp, KOPPEKTHPOBAThH
OPUHUMAEMbIE pEIIeHUs] U JCHUCTBUSA, (POPMYIMpPOBAThL M OICHUBATh PUCKU U
nocneACcTBUsA, GOPMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIEe HeiCTBUS

ba3oBble JJornueckue aeiicTBUSA:

e BBISABJISTH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTEMAaTHUYECKUX
OOBEKTOB, TOHSATHUM, OTHOIICHHN MEXIYy MOHATUAMU, (POPMYIUPOBATH
ONpEACIICHUS]  TOHATHH, yCTAHABIMBATh  CYIIECTBCHHBIM  IPU3HAK
KJIacCU(UKaIMU, OCHOBAHUA Uil OOOOIIEHHS W CpaBHEHUS, KPUTEPUH
MPOBOAMMOrO aHAJIN3a;

e BOCHpPUHUMATH, (OPMYIUPOBATH M  MPEeOOPaA30BLIBATH  CYKJCHUS:
YTBEpAUTEIbHBIE W OTpHUIATEIbHBbIC, CIMHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;



BBISIBIISITh ~ MAaTEMAaTUYeCKWEe  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOJIEHUAX U YTBEPKICHUSX,
MpeaJiaraTb KpUTEPHUH IS BBIIBICHUS 3aKOHOMEPHOCTEH 1 TIPOTUBOPCUHIA;
JIeNaTh BBIBOJABI C HMCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JNEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOUYECHUH, YMO3AKJIFOUEHUU 110 aHAJIOTH U,
pa3doupaTh JOKA3aTeIbLCTBA MATEMATHUECKUX YTBEPKACHUHN (TPSIMBIC U OT
MPOTUBHOT0), MPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIE J0Ka3aTellbCTBA
MareMaTH4ecknX (aKkTOB, BBICTpPAUBATh apPryMCHTAIIUI0, TPUBOIHTH
MPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYIKICHUS;
BBIOWpATh Croco0 permieHust y4eOHoOW 3amaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee NOAXOMAIIUNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebCKue 1eHCTBUSA:

UCIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATEIbCKUNA MHCTPYMEHT NO3HAHMS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIIHE MPOTHBOPEUHE, MPOOIEMY,
CaAMOCTOAITEJIbHO YCTAHABIMBaTh MCKOMOE M JaHHOE, (OpMUPOBATh
TUIIOTE3Y, apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHHE;

IPOBOJUTh IO CaMOCTOSITENIbHO COCTABICHHOMY IIJIaHY HECIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE IO YCTAaHOBJIEHNUIO OCOOEHHOCTEH
MaTeMaTU4YecKoro 00beKTa, 3aBUCUMOCTENl OOBEKTOB MEKITY COOOI;
CaMOCTOSITENILHO (POPMYIMPOBATH OOOOIIEHUSI U BBIBOJIBI 110 Pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOJICHUS, MCCIEAOBAHUSA, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BBIBOJOB U 000OIICHUIA;

MPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE Mpolecca, a TaKXKe BBIIBUTATH
MPEON0KEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undgopmanmueii:

BBISIBJIATh HEJOCTATOYHOCTh W H30BITOYHOCTh HH(POpPMALMH, TaHHBIX,
HEOOXOAMMBIX ISl pEILICHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATHU3MPOBATh W HHTEPIPETUPOBATH
UH(POPMALIMIO PA3TMYHBIX BUJIOB U (DOPM MpEICTaBICHUS;

BbIOMpaTh (GopMy MpeAcTaBIeHUS HHOOPMALMM U HILIIOCTPUPOBATH
peliaeMble 3a7adyd  CXeMaMu, JauarpaMMamMi, HHOM Trpadukod H HX
KOMOWHAaIASIMU;

OLIEHWBATh HAAEKHOCTh WH(GOPMAIMU TIO KPUTEPHSIM, TMPEATOKEHHBIM
YUUTENIEM WK CPOPMYIHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuUKaTHBHbIC YHHBEpPCAIbHbIC Y4eOHbIC 1eHCTBHA:

BOCIIPUHUMATH U (POPMYIIUPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJISIMU OOIIEHUSI, SICHO, TOYHO, FPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOAY PEIICHUs
3a/1ayd, KOMMEHTHPOBATh MOJYUYECHHBIN pe3yJIbTarT;

B XOJI€ OOCYXJEHHUSI 337aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIae€MOIl TEMBI,
po0JIeMbl, pelIaeMon 3a1a4i, BbICKa3bIBaTh UJIEU, HALIEJICHHBIE HA MTOUCK
pElIeHUsl, COIOCTaBIIATh CBOM CYXKACHUS C CYKICHHSIMHU JIPYyTUX
YYaCTHUKOB JUAJOra, OOHapyXMBaTh pa3iMuyuMe U CXOACTBO IO3ULIHMM, B
KOPpPEKTHOU popme GopMyIHpoBaTh pa3HOIIACHs, CBOM BO3PAXKEHNUS;
NpEACTaBIATh  pEe3yibTaThl  pEUICHHs  3aJa4d,  JKCIEPUMEHTA,
UCCIIeI0BAaHUs, TPOEKTA, CAMOCTOSITEIHHO BEIOMPAThH (hOpMAT BBICTYIIJICHUS
C y4€TOM 3a/1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayauTOPHH;

MMOHUMATh U MUCIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHON ¥ MHAUBUIYaJIbHOU
palboThI NP PEIICHUU Y4eOHbIX MAaTEMATUYECKHUX 33]1a4;

MPUHUMATh 1I€JIb COBMECTHOM AESATEIbHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboOThI, pacHpeneisTh BHABI pabOT, IOTOBApUBATHCA,
00CYXXJIaTh MPOIECC U PE3yJIbTAT padOThl, 0000IIATh MHEHUSI HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTb B TPYINIOBBIX (popMax paboTel (0OCyXaeHUs, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMbI U JIPYTUE), BBITIOJIHITH CBOIO YaCTh Pa0OTHI
U KOOPJWHHUPOBATH CBOU JCHUCTBHUS C JPYTUMHU YJIEHAMH KOMAaHJbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJia B OOIIMM MPOIYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIE YHUBeEPCAJIbHbIC YUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISTH IUIAH, AJITOPUTM pELIeHUs 3a1adyul (WM €ro
4acTh), BBIOUpATh CIIOCOO PEIHICHHS C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaTh U KOPPEKTHUPOBATH
BapUaHThI PEIICHU ¢ Y4ETOM HOBOM MH(POPMAITIH.

CaMOKOHTp 0J1b, IMOIIMOH AJIbHBIM MHTEJLJIEKT:

BJIaJIETh CIIOCOOaMH CaMOINIPOBEPKU, CAMOKOHTPOJIS MPOLIecca U pe3yibTara
pELICHHs] MaTEMaTUYECKOM 3a1a4H;

IIPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPU PELICHUM 33]1a4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATHh COOTBETCTBUE PE3YJIbTATA AECSITENBHOCTH TOCTABICHHOW LIENIN U
YCIOBUSIM, OOBSICHATh NMPUUUHBI JTOCTHXKEHUS WIM HEJOCTUKEHUS LIEIH,
HaXOJUTh OLIKUOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATDBI



K xoniy obOydeHuss B 7 KJjacce OOYyJArONIUHCSA TONYYUT CICTYIOIINE
IPEIMETHBIE PE3YJIbTaThI:

Yuciaa 1 BIYUCICHUSA

BrinonHsATh, couyeTas YCTHbIE W MHUCHBMEHHBIE MNPUEMBI, apuPMETHUYECKUE
JNEUCTBHS C PALIMOHAIIBHBIMU YUCIIAMU.

HaxoauTe 3HauYeHHs] YUCIOBBIX BBIPAKEHUW, MPUMEHSTH Pa3HOOOpa3HbIE
CrocoObl ¥ MPUEMBI BBIUYMCICHUS 3HAYEHUN JPOOHBIX BBIPAKECHHM, COAEpKAIINX
OOBIKHOBEHHBIE U JECATUYHBIC JPOOH.

[lepexoauTs OT OAHOM (HOPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECSITUUHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU
B OECKOHEUHYIO JICCATUYHYIO TPOOb).

CpaBHUBATH U YIIOPSIIOYMBATH PAllMOHAIBHBIE YHCIIA.

OKpyriasTh yucia.

BhITIONHATS TPUKUIKY U OLICHKY PEe3YJIbTaTa BRIUUCICHUN, OLEHKY 3HAUCHUM
YUCJIOBBIX BbIpaKE€HUU. BBIMOIHATH ACHCTBUSI CO CTENEHSIMU C HATypaJIbHBIMU
MOKa3aTeIIsIMHU.

[IpyMeHsATh NPU3HAKU AEIUMOCTH, PA3JIOKEHUE HA MHOKUATEIN HAaTypalbHBIX
YHUCEIL

Pemiarb mpakTUKO-OPUEHTHPOBAHHBIE 33Ja4H, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIUYMH, NPOLEHTAMHU, HWHTEPIPETHPOBATH
pe3yabTaThl pelICHUs 3a7a4 ¢ y4€TOM OTPAaHUYEHHI, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AsredOpanvecKkue BbIpaKeHUs

Hcnonb3oBaTh anreOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOCHMS y4eOHOr0 MaTrepuaa.

HaxomuTte 3HaueHHs OYKBEHHBIX BBIPOKECHUNW TpU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BoinonHaTs npeodpa3oBaHus UEIOro BEIPAXKEHHS] B MHOTOWIEH MTPUBEICHUEM
MOJIOOHBIX ClIaraeéMbIX, PACKPBHITUEM CKOOOK.

BbIMIONIHATh YyMHOXEHUE OJHOYIEHA Ha MHOTOWIEH M MHOroujieHa Ha
MHOTOYJICH, IPUMEHSITH (POPMYIIBI KBapaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyllecTBIsATh pa3ioKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIUIBIO
BBIHECEHUS 32 CKOOKH OOIIIET0 MHOXKHUTEJSI, TPYIITUPOBKHU ClIaraeMbIX, IPUMEHEHUS
bopMyJ1 COKPAIIEHHOTO YMHOXKEHUS.

[IpumensThs mpeodpa3oBaHMsi MHOTOWICHOB ISl PEIICHUS Pa3IUYHBIX 3a]1a4
U3 MAaTEMATHKH, CMEXHBIX TPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTe CBOMCTBA CTENEHEW C HATyPAIbHBIMU IIOKa3aTEIsIMHU IS
peoOpa3oBaHUs BBIPAKESHUM.

YpaBHeHUs1 H HEPABEHCTBA



Pewars yMHEVHBIE YpaBHEHMS C OAHOW NEPEMEHHOM, NPHUMEHsSA IIpaBUiIa
1epexoia OT UCXOIHOI0 YPaBHEHMS K PaBHOCWIbHOMY eMy. IIpoBepsaTs, aBisercs
JIM YUCJIO0 KOPHEM YpaBHEHHUSI.

[IpumeHsTh rpaguyecKkre METOAbI IPU PEUICHUU JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTs mnpuMepsl Map 4YHKCEN, SABIAIOMIMXCA PELICHUEM JIMHEHHOro
YPaBHEHMUS C IBYMS [IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOMN MJIOCKOCTU IpaUK JIMHEHHOTO YpaBHEHHUSI C IBYMSI
NEePEMEHHBIMHU, MOJIb3YSICh IPadUKOM, MPUBOAUTH TPUMEPHI PELICHUS YPABHEHHUS.

Pemats cucremsl ABYX JINHEMHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU, B TOM
qyucie rpaduuecky.

CocTaBisTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YPaBHEHHM IO YCJIIOBMIO 3a1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4y NIOJIy4ECHHBIN PE3yJIbTar.

DyHKUHMHU

N300paxaTh Ha KOOPJUHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIUCHIBATh YHCIOBbIC IPOMEXYTKH HA
areOpanuecKkoM sI3bIKE.

OtMmedaTh B KOOPIAMHATHOM IUIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH TpauKu TUHEUHBIX QyHKIUH. CTpouTh rpaduk QyHKIUMU y = |X|.

OnuceiBaTh C TMOMOIIbIO (PYHKIHMM H3BECTHbIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, II€HA, KOJMWYECTBO, CTOMMOCTb,
POU3BOJIUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxonutp 3HaueHune GyHKIMN MO 3HAYCHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MPeACTaBICHUS W aHaiIW3a WH(OpMaIuw,
U3BJICKaTh U UHTEPIPETUPOBATH UHPOPMALIUIO U3 TPAPHUKOB PEATBHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

K xonHiy obOydeHus B 8 kJjacce OOyJarOMIMICS TONYYHT CICIYIONIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcrnonbs30BaTe HayajabHBIE MPEACTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX
qyCesl ISl CPaBHEHUsI, OKPYIJIEHUSI U BBIYUCIICHUH, U300paXaTh JE€HCTBUTEIIbHbIE
YHUCJIa TOYKaMU Ha KOOPAUHATHOW MPSMOM.

[IpumeHsATh TOHSATHE apU(PMETUYECKOrO0 KBAAPATHOTO KOPHS, HAXOAWTh
KBaJpaTHbIE KOPHH, MCIIOJIB3YS MpPU HEOOXOJUMOCTH KaJbKYJSTODP, BBIIOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEpPX AIIMX KBaJpaTHbIE KOPHHU, HCIONb3Ys
CBOWCTBA KOPHEM.

Hcnonb30BaTh 3anmucy OOJBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECITUYHBIX
npobeii u creneHelt yucna 10.



AnaredOpanyecKkue BbIpaKeHUs

IIpyuMeHATP TOHATHE CTENEHM C LEJIbIM  I10KAa3aTejieM, BBIIOJHSATH
peoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENIEHU C IIEJIBIM TTOKa3aTeleM.

BrINOIHATE TOXKACCTBEHHBIE MPE0OPa30BaHUS pallMOHATBHBIX BRIPAKCHUM Ha
OCHOBE TpaBWJI ICUCTBUI HaJ MHOTOUYJICHAMH U aIreOpanyecKUMH IPOOSMH.

PackiianipiBaTh KBaapaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpuMeHsaTh MpeoOpa3zoBaHus BEIPAKEHUN JI PEIICHUS Pa3IMUHBIX 3a/1a4 U3
MAaTEMAaTHKH, CMEKHBIX MPEIMETOB, U3 PEAIBHOMN MPAKTUKHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemare nrHENHBbIEC, KBAaJpaTHBIE YPABHEHHS W PAlMOHAIBHBIE YPAaBHEHUS,
CBOASLIMECS K HUM, CUCTEMBI IByX YPaBHEHUN C IBYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIINE UCCIAECAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpadUUIECKUX MPEACTaBICHUN (YyCTaHABINBATh, UMEET
JU YpaBHEHHE WJIA CHUCTEMa YPABHEHHMI pEUICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexonuth OT ciIOBECHOM (POPMYIUPOBKM 3adauM K €€ anreOpandeckoit
MOJIEJIA C TIOMOIIBK) COCTABJICHHS YPAaBHEHUS WIA CHCTEMBl YPaBHECHUHU,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4M MOJYYEHHBIN PE3YNIbTAT.

IIprMeHATh CBOWCTBA YHUCIIOBBIX HEPABEHCTB JIJII CPABHEHUS, OLICHKH, PELIATh
JIMHEHHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, JaBaTh rpad)uuecKyro
WJUTFOCTPALIMIO MHOXECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonuMaTh U UCHOJIb30BaTh (PYHKIIMOHAJIbHBIC TOHSTUSA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHHUSI), OMPECNATh 3HAUYCHHE (DYHKIMHU MO 3HAYEHUIO
aprymeHTa, onpesesisiTb CBOMCTBA (PYHKIMH MO €€ rpaduKy.

Ctpouts rpaduku 3neMeHTapHbIX QYHKIIUNA BUJIA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIIUCHIBATH CBOHCTBA YHCIIOBOM byHKIMN
o e€ rpaduxy.

K xoniy obOydeHus B 9 kjacce OOyJarOIIMICS TONYYHUT CICTYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCICHUS

CpaBHMBATH U yNOPSAI0YMBATH PAllMOHATIBHBIE U HPPAllMOHATIbHBIE YUCIIA.

BreinonHsaTe apudmeTndeckue 1eMCTBUS ¢ PAllMOHAIBHBIMU YUCJIaAMH, COUYETast
YCTHBIE U MHUCBMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UPPALMOHAIbHBIMU
YHCIIaMH.

HaxonuTth 3HaueHKs CTENEHEN C LENbIMU MTOKA3aTEISIMU U KOPHEN, BBIUYMCIIATH
3HAYEHHS YMCIIOBBIX BBIPAXKEHUM.

OKpyriATh JEUCTBUTENbHBIE YHWCIA, BBINOIHATh MPUKHUAKY pe3yibTara
BBIYMCIICHUM, OLICHKY YMCIOBBIX BBIPAXKECHUM.



YpaBHeHHs1 1 HEPABEHCTBA

PermaTe TMHENHbBIE U KBaIpaTHBIE YPaBHEHHUSI, YPABHEHM S, CBOJSALIUECS K HUM,
IpoCTEeNIINe IPOOHO-paIlIOHATIbHbIE YPaBHEHUSI.

Pemate cucreMsl NByX JMHEWHBIX YPABHEHUH C JByMsl NEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SBJISETCS JTMHEHHBIM.

Pemiath TEKCTOBBIE 3a7auyd alreOpadeckKuM CIOCOOOM €  MOMOIIBIO
COCTAaBJICHUS YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

IIpoBOAUTH MPOCTEUIINE UCCIECAOBAHNS YPABHEHUN M CUCTEM YPaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IrpaduyecKuX NpeCcTaBiIeHUN (yCTaHABIMBATh, UMEET
JW ypaBHEHUE WJIM CHCTEMA YPAaBHEHMI DPELICHHUs, €CIIM UMEET, TO CKOJBKO, H
npouee).

Pemarpy nuHeliHble HEpaBEHCTBAa, KBAJpaTHbIE HEPABEHCTBA, H300pakaTh
pELICHHE HEPAaBEHCTB HA YHMCJIOBOM MPSAMOM, 3allMCHIBaTh PELICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate cHucTeMbl JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPaTHOE HEPABEHCTBO, H300pakaTb pPEIIEHHE CUCTEMBI
HEPABEHCTB Ha YMCIIOBOM MPSIMOM, 3aMCBIBATH PEIIEHHE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUH PA3JIMYHBIX 3aa4.

DOyHKIUU

PacnioznaBate (yHKUMHM W3y4eHHbIX BUIOB. [loka3biBaThb CXxeMaTHYECKU

pacrosioKeHne Ha KOOPJIAWHATHOM TUIOCKOCTH rpadrKoB MYHKIUN BUaA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, y = | x|, B 3aBHCHMOCTH OT 3HAUCHMI
K03 (HUITMEHTOB, OMICHIBATH CBOMCTBA (PYHKITUH.

Crpoutb M n300paxkarb CXeMaTHYECKH TpapuKd KBaJAPAaTUUHBIX (PYHKIUH,
OIKCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIIMI 1O UX rpadukam.

Pacno3naBath KBagpaTudHylo (QYHKIHIO 10 (opMylie, TPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX PYHKIMH U3 peaibHOM KU3HHU, (PU3UKHU, TEOMETPHUH.

YuciioBble 0CJI€10BATEIbHOCTH U NPOrPecCHH

Pacno3naBath apuMeTHUECKYIO M TEOMETPUUYECKYIO IPOTPECCUU TIPH Pa3HBIX
crioco0ax 3aJaHusl.

BBINIONIHATG ~ BBIYMCIIEHHUS C  HCNONb30BaHWEM (OPMYJI N-ro 4JeHa
apu(MeTHYECKON U TEOMETPUYECKON MPOrpecCcuii, CyMMBbI IMIEPBBIX N YJICHOB.

N300paxaTh WIEHbl TMOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPAUHATHOM
IUIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YUCIOBBIMU IOCIENOBATEIBHOCTIMHU, B TOM
YUCIIE 33Jla4¥ U3 PEATbHOM JKU3HU (C MCIIOIBb30BAHUEM KaJIbKYISATOPA, LIU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE INTAHUPOBAHHUE
7 KIIACC

Ne Pa3znen, Tema

Koau4yecTBo yacos

Bcero

DJIeKTpOHHBIE (11 (PpoBHIE)
o0pa3oBaTeIbHbIE Pecypchl

YueTpeanuzanuu nNporpaMmbl
BOCIIUTAHUSA U
Npo¢opHEeHTALIOHHOT O
MHHHMYMA

1 Yucna v BeiyucieHus. ParimonaabHbIC YMcia

25

Bubmorexa [JOK
https://m.edsoo.ru/7f415b90

ITpuBnekaTb BHUMaHUE
oOyuaromuxcs K 00Cysk1aeMoit Ha
ypoke nH(opMaImy, aKTHBU3AL UK
MI03HABATEIBEHOM e TeIbHOCTH
o0yJaronmxcsl.

2 AnreGpandecKue BEIPaKEHHS

27

bubmoreka [JOK
https://m.edsoo.ru/7f415b90

Opranu3oBbIBaTh PadOTy
00YYaIOIIUXCS C COMUATEHO
3HAYUMOM HH(OpMAaIKel 1o MOBOIY
MOJTy9aeMOH Ha yPOKEe COUAIBHO —
3HAYUMOU HHPOPMALIIH —
00CyXIaTh, BEICKa3bIBaTh MHEHHE.

3 YpaBHEHHUS U HEPaBEHCTBA

20

bubmmoreka [JOK
https://m.edsoo.ru/7f415b90

[MoGyxnarek oOy4Jarommxcst
cOOJFOIaTh Ha ypOKE OOMICTIPUHSTHIE
HOPMBI TIOBEJICHHS, NIPaBHJIa
OOIIECHNUS CO CTAPIIUMH (YUUTEIISIMH)
1 CBEPCTHUKAMU (00yUaIOIINMHKCS ).

4 Koopaunats! 1 rpadukn. OyHKmm

24

Brubmorexa [JOK
https://m.edsoo.ru/7f415b90

WHunumupoBath 00y4Jalommxcst K
00Cy’XIEHHUIO, BBICKA3bIBAHHIO
CBOETO MHEHUsI, BBIPAOOTKE CBOETO
OTHOILIEHNUS [0 IOBO/Y MOJTy4aeMOH
Ha ypOKe COLHAIBHO 3HAYUMOMN
rHpOpMALUH.

5 IMToBTOpenue u 06o0ImeHNE

Bbubmmoreka [JOK
https://m.edsoo.ru/7f415b90

HaxoauTh IEHHOCTHBIH aCIIeKT
y4eOHOTO 3HAHKS U HHOPMAIIUH,
oOecrneyrBaTh €ro MOHUMaHKue U
nepekKuBaHue 00y YarOIIMUCS.
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8 KVIACC

Paznen, Tema

KoanuyecTBo yacoB

Bcero

DJ1eKTPOHHBIE (1 (PpPOBbBIE)
oGpa3oBaTeIbHbIE Pecypehl

Yuer peanuzanuu nporpaMmsl
BOCIIUTAHUSA U
NnpopopHeHTALHOHHOT O
MHHHMYMa

Yucaa v BBIYUCIICHUS. KBaHpaTHI)Ie KOpHU

15

Brubmorexa [JOK
https://m.edsoo.ru/7f417af8

VIHULMHUPOBATh 00YYaIOIINXCS K
00Cy>XIEHHUIO, BBICKA3bIBAHHIO
CBOET0 MHEHHSI, BBIPAOOTKE CBOETO
OTHOIIEHUsI 110 TOBOY TTOJTydaeMoit
Ha yPOKE COLMAIbHO 3HAUUMOI
nHpOpMALUHL.

Yucna u BeraucieHus. CTeneHs ¢ LEJIBIM IIOKAa3aTCJIEM

Bbubmmoreka [JOK
https://m.edsoo.ru/7f417af8

HaxoauTh IEHHOCTHBIM aCIIEKT
y4e0HOTO 3HaHUS ¥ HHQOpMAIHH,
o0ecrneyrBaTh €ro MOHUMaHue U
TepeKUBaHUE 00YYAIOIIIUMUCS.

Anrebpanueckue BepaxeHns1. KBagpaTHslil TpéxuieH

bubmmoreka [IOK
https://m.edsoo.ru/7f417af8

OpraHu3oBBIBAaTH PAOOTY
00y4aromuxcs ¢ COUUAIbHO
3HAYMMOH HH(OpMaIuel 1o MoBoIy
M0JTy4aeMOil Ha ypOKe COLIMAIBHO —
3HAYMMOM MH(OpMAIHU —
00cyXaTh, BEICKa3bIBaTh MHEHHE.

AnreGpandeckue BeIpakeHHs. Anredpamdeckas Ipoob

15

bubnmmnotexa [JOK
https://m.edsoo.ru/7f417af8

[IpuBnekars BHUMaHUE
oOyuarommuxcs K 00Cyk1aeMoi Ha
YpOKe HHPOPMAIMH, aKTHBU3AL[HI
M03HaBATEIbHOMN JIEATEIbHOCTH
00yJaronmxcsl.

VpaBHeHus 1 HepaBeHCTBaA. KBajgpaTHbIE ypaBHEHHUSA

15

bubaunoreka [JOK
https://m.edsoo.ru/7f417af8

[MoGyxnars 0Oydarommxcst
co0II01aTh Ha YPOKe
0O0IIeNPHUHATEIC HOPMBI ITOBEICHNS,
MpaBUiIa OOLICHUS CO CTAPILIUMU
(YyuuTensimu) v CBepCTHUKAMU
(oOyuaroumMucs).

YpaBueHus 1 HepaBeHCcTBA. CUCTEMBI YpaBHEHUH

13

bub6mmoreka [JOK
https://m.edsoo.ru/7f417af8

[IpuBnekats BHUMaHUE
o0yuaromuxcs K IEeHHOCTHOMY
aCIeKTy U3y4aeMbIX Ha ypOKe
SIBJICHUM, TOHATHH, IPUEMOB.

YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa

12

bubmoreka [JOK
https://m.edsoo.ru/7f417af8

3amumnaTe JOCTOMHCTBO H HHTEPECH
00yJaromuxcs, IOMOTaTh NETIM,




OKa3aBIIMMCS B KOH(IMKTHOM
CHUTYaIUH UM HeOIaronpusATHBIX
YCIIOBHSAIX.

[MoGyxnathk oOy4Jaronmxcst

3 o OCHOBHAIE IO 5 bubmoreka [JOK COOJTF0IaTh HA YPOKE MPUHITHIIBI
HKIK. OCHOBHBIE TOHATHUS N
Yt https://m.edsoo.ru/7f417af8 y4e0HOH UCIHUIITHHBI U
caMOOpTaHU3alUH.
9 Oyukuuu. Yncnosblie QyHKIMH 9 bubamorexa [OK llj(i)nljiii):::ai;z:ez:KOM
YHICHI YA https://m.edsoo.ru/7f417af8 ACTIOBYIO.
IpyXemoOHyro aTMochepy.
Bubmmoreka [JOK AHanu3upoBaTh peabHOe
10 HosToperme 1t 0Go0umenne 6 https://m.edsoo.ru/7f417at8 COCTOSTHHE eI B ydeOHOM roaty.
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




9 KVIACC

KonnyectBo yacos Yuer peanuzanuu nporpaMmsl
DJIeKTPOHHBIE (I (POBHIE BOCIMTAHUS U
Ne Paznen, Tema P (uapp )
Bcero odpa3oBaTebHBIE PeCYPChl npo¢opHeHTAIIHOHHOTO
MHHAMYMa
OpraHu3oBBIBaTh paboOTy
00y4JaIOIUXCs C COLMATBHO
N Bbubmorexa LJOK 3HAYMMOM HH(opMarye o MoBoxy
1 Ywucna u Beraucienus. JleficCTBUTEIbHBIE YHCTa 9 .
https://m.edsoo.ru/7f419d08 H0JTy4aeMoi Ha ypOKe COLUAIBHO —
3HAYMMOW HHPOPMALTUH —
00cy’XnaTh, BHICKa3bIBaTh MHEHHUE.
[IpuBnexaTs BHUMaHUE
N oOygaroImuxcs K 00cyknaeMoi Ha
2 YpaBHeHUs 1 HEpaBEHCTBA. Y paBHEHHUSI C OJTHOM 14 Bbubmmoreka [IOK i H(Ib YA
. oKe HH(pOpMaIMHU, AKTUBU3AI[UH
MepEeMEeHHOM https://m.edsoo.ru/7f419d08 P p uLl ’ !
MO3HABATEIEHOMN JIEATEIBHOCTH
oOyyarormuxcsi.
HaxoauTe IeHHOCTHBIN acleKT
3 v C N 14 bubmmoreka ITOK yueOHOTO 3HaHHA U HHPOPMALIUH,
aBHCHUS U HepaBeHCTBA. CHCTEMBbI ypaBHECHUIH
P P P https://m.edsoo.ru/7f419d08 obecrneunBaTh €ro MOHNMaHUE 1
MepeKUBaHUE 00YTAIOIIMUCS.
WHununposath 00y4daroImuxcs K
00CyKIEeHHIO, BBICKa3bIBAHHIO
bubmoreka [IOK CBOETO MHEHHS, BEIPAOOTKE CBOETO
4 YpaBHeHus ¥ HepaBeHCTBAa. HepaBeHcTBa 16 .
https://m.edsoo.ru/7f419d08 OTHOUIEHUS 110 IOBOTY MOJTy4aeMoi
Ha YPOKE COLHAIbHO 3HAYMMOH
nHOopManum.
TToOy>xnate 00ydaroIuxcst
Bubmmoreka [JOK co0JII0AaTh HA YPOKE MPUHIIUIIBI
5 OyHKIHH 16 11 ¢ Ypokep
https://m.edsoo.ru/7f419d08 y4eOHOH TUCIHUIUIAHEI U
CaMOOpTraHU3aIHH.
HaxoauTs IeHHOCTHBIH aCHeKT
6 q 15 Bubmiorexa [JOK y4eOHOT0 3HaHUsI U HHPOPMAaLHUH,
HCJIOBBIC MOCJICAOBATEIIBHOCTH
8 https://m.edsoo.ru/7f419d08 o0ecreunBaTh ero MOHUMaHUe U
MepEKUBAHUE 00YJAIOLIUMUCS.
. bubnmnotexa I[JOK AHanM3upoBaTh peajibHOe
7 [oBTOpenue, 06001eHNEe, CUCTEMATH3AIIS 3HAHUHA 18
https://m.edsoo.ru/7f419d08 COCTOSTHHUE JIeT B y4eOHOM To1y .
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Y4eonnblii kypce «I'eomeTpus» 1451 odydawmuxcs 7-9 kiaccos

HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWH W3 OCHOBHBIX pAa3AesiOB UIKOJIbHOW MaTeMaTHKH,
UMEIOIINUNA CBOEH I1ebI0 00ECTIeUnTh U3yYEHUE CBOMCTB M pa3MepoB (Puryp, ux
OTHOIIEHWI M  B3aUMHOE pPACHOJIOKEHHE, ONUPAETCS Ha  JIOTHYECKYIO,
JOKAa3aTeJbHYI0 JUHUIO. LIEeHHOCTh M3ydeHHs I€OMETPUM Ha YPOBHE OCHOBHOI'O
oOurero o0pa3oBaHus 3aKIOYAETCS B TOM, YTO OOYYaAIOIIMICS YUYUTCS MPOBOAUTH
J0Ka3aTeJIbHbIE PACCYXKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIIOUEHHUSI, JOKA3bIBaTh
UCTUHHBIE YTBEP)KIECHHMS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJMTH
paccy>KIeHuss «OT TMPOTUBHOTO», OTIMYaTh CBOMCTBA OT  IPHU3HAKOB,
dbopMynHpoBaTH OOpATHBIE YTBEPKIACHUSI.

Bropoii 1enbio M3ydeHUss TE€OMETpPUHU SBIISETCA HCIOJIb30BaHHE €€ Kak
MHCTPYMEHTA MPU PEUICHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTPEUAKOIIUXCA B pealbHOM ku3HU. OOydvaromuiics JTODKEH HayYUThCs
OTIpECNIUTh TEOMETPUYECKYI0 (PUTYpy, ONMUCATh CIOBAMM JIaHHBIA YEepTEX WU
PUCYHOK, HAWTH IUIOMIAb 3€MEIBHOIO y4acTKa, paCCUYUTaTh HEOOXOIUMYIO JITTMHY
OIITOBOJIOKOHHOTO Ka0ens iU TpeOyeMble pa3Mepbl rapaxka ajisi aBTOMOOWJISA.
OTOMy COOTBETCTBYET BTOpAs, BBIYMCIMTEIbHAS JUHUSA B U3yYEHHH TI'€OMETPUH.
[Ipn pemeHun 3ama4 NPaKTUYECKOTO XapakTepa OOYy4aroIIUKUCS YYUTCS CTPOUTH
MaTE€MaTUYECKUE MOJEIM PEAIbHBIX JKU3HEHHBIX CUTyalud, IPOBOJIUTH
BBIUYMCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJYYEHHOI'O PE3YNbTaTa.

KpaitHe BakHO MOAUEPKUBATH CBSI3M T'E€OMETPUU C APYTUMHU Y4e€OHBIMU
npeaMeTaMu, MOTUBUPOBATh HUCIIOJIB30BaTh OMPEACIICHUSI TeOMETPUIECKUX (QUryp
U TIOHSATUH, IEMOHCTPUPOBATh NMPUMEHEHUE MOJYYCHHBIX YMEHHUU B (U3HUKE U
TEXHWKEe. OTH CBI3M HauOoiee SpKO BHAHBI B Temax «BekTopbi»,
«Tpuronomerpuueckre cooTHOUIEHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

YueOHblii kypc «l'eomMeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIC pa3JIEibl
comepkanus: «['eomerpuueckue (¢Gurypsl W UX CBOHCTBa», «M3mepenue
F€OMETPUYECKUX  BEIUUYMH», «JlekapToBbl KOOpAMHATBI HAa  IUIOCKOCTH,
«BexTops», «/IBrxkenus niaockoctuy, «lIpeodpasoBanus mogodus».

Ha u3yuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce
— 68 yacoB (2 yaca B He/IeIH0), B 8 Kjacce — 68 yacoB (2 yaca B HEJIeN0), B 9 Kiacce
— 68 gyacoB (2 Jaca B HEJIEIIIO).



COJEPXXAHUE OBYYEHMUA
7 KIIACC

HaganpHble noHATHA TeoMeTpun. Touka, mpsMasi, OTpe3oK, Jyd. YToia. Buael
yriaoB. BeprukanbHble W CMEXHbIE yribl. buccektpuca yria. Jlomanas,
MHOI'OYTr'OJIbHHUK. IlapasuienbHOCTh M NEPIEHAUKYIIAPHOCTD IIPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA OCeBOM cummeTpud. [Ipumepst
CUMMETPHH B OKPYKAIOIIEM MHUPE.

OCHOBHBIE MOCTPOEHHSI C NOMOLIBIO LUPKYJIS W JUHEHKH. TpeyronbHHK.
BricoTra, Mmenuana, OuccekTprca, X CBOMCTBA.

PaBHOOEnpeHHBII W  PaBHOCTOPOHHUU  TpeyroidbHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBAa M TNpU3HAKU paBHOOEAPEHHOrO0 TpeyroidbHuKa. I[lpusHaku
PaBEHCTBA TPEYTOJILHUKOB.

CBolicTBa M MPU3HAKYU MApAILIENbHBIX NPAMBIX. CyMMa YIJIOB TPEYrojJbHUKA.
BHemHue yrisl TpeyrojabHUKA.

[IpssmoyrosibHbI  TpeyroibHUK. (CBOWCTBO MEIHMAHBI MPSAMOYTOJIBHOTO
TPEYrOJIbHUKA, IPOBENEHHON K TUIIOTEHY3€. [[pr3Haku paBeHCTBA NPSIMOYTOJIbHBIX
TPEYroJbHUKOB. [IpSMOYrOnbHBINA TPEYTOJIBHUK C yIiioM B 30°.

HepaBencTBa B I€OMETpPUU: HEPABEHCTBO TPEYI'OJBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJsbllieM Yriie U OOJbIIEH CTOPOHE TPEYroJIbHHUKA.
IleprieHIUKYIIAp ¥ HAKJIIOHHAS.

I'eomerpruueckoe wmecto ToYek. buccekrtpuca yrina U CEpeAUHHBIN
NEPIEHIUKYJISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb M KpYyr, XOpJa W JAuaMeTp, HX CBoHcTBa. B3auMHoe
PacroJIOKEHHE OKPYXKHOCTH U IpsAMoi. KacarenbHas M ceKkylas K OKpYKHOCTH.
OKpy)XHOCTh, BIHCAaHHAas B Yyrojl. BrnucanHas © onucaHHas OKPYXHOCTH

TPEyTroJIbHUKA.
8 KUIIACC

Yerbipéxyronpauku. [lapannenorpamMm, ero npu3Haku U CBOMCTBa. YacTHbIE
Clly4au TMapajuiesiorpaMMoB (TIpSMOYTOJIBHUK, POMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpamernus, paBHOOOKash Tpamenus, €€ CBOWCTBA U MPU3HAKH.
[IpssMoyroJsibHas Tpanenus.

Meron yasoenuss meauansl. LlenTpanpHas cumMmerpus. Teopema dDaneca u
TEOpEMa O MPOIMOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tpaneunu. LIeHTp Macc TpeyroiabHHUKa.

[logoOue TpeyroabHUKOB, Kod(pduuueHt nomodus. I[lpuszHaku mnogoOus
TPEYroiabHUKOB. [IprMeHeHne no1o00us nNpy pelieHur MPakKTUIECKUX 3a/1ay.



CpoiicTBa momaael reomerpudeckux ¢uryp. Dopmynbl i IUIOMIATA
TPEyroJibHUKa, MapajjenorpaMma, pom6a U Tpaneuuud. OTHOLIEHWE IUIOLIAAEH
MO00HBIX (hUTYP.

Brruncnenne miomanend TpeyroJbHUKOB MU MHOTOYIOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
IPAKTUYECKUX 3a]a4.

CHHyC, KOCHMHYC, TaHIT€HC OCTPOro yria MpSAMOYIOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. T[pPUTOHOMETpUYECKUE (PYHKIIUU
yriaoB B 30, 45 n 60°.

BriricaHHbIE U LIEHTPAJIBHBIE YIJIBI, YTOJI MEXKY KACATEIbHOU U XOPJIOU. Y TJIbI
MEXKIYy XOpAaMU M CEKyIIMMH. BIHMCaHHbIE M ONMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxeHue ABYX OKpykHocTei. Kacanue okpyxHocteil. O6mume

KacaTeJIbHbIE K IBYM OKPY>KHOCTSIM.
9 KUIIACC

Cunyc, kocuHyc, TaHreic yrioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIIBI IPUBEICHHUS.

Pemenue TpeyroiasHuUKoB. TeopeMa KOCHHYCOB U TEOpEMa CUHYCOB. Perienue
MPaKTUYECKUX 337a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue momodus. [logodre cCOOTBETCTBEHHBIX 3JIEMECHTOB.

Teopema 0 mHpPOU3BENEHUH OTPE3KOB XOpA, TEOPEMBI O IPOU3BEICHUH
OTPE3KOB CEKYILHX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, amuHa  (MOIyNlb)  BEKTOpAa,  COHAIIPaBJIEHHBIE  BEKTOPBI,
POTUBOMNOJIOKHO HAMPABJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpallMd HAJ BEKTopamu. PasnoxkeHue BEKTOpa 10 ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunHatel BekTopa. CKalspHOE IpPOU3BEICHHE
BEKTOPOB, IPUMEHEHHUE ISl HAXOXKJICHUS JITMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PaBHEHMS IIPSAMON U OKPYKHOCTH B
KOOpJIMHATaX, MEPECEUEeHUE OKPYXKHOCTEH M MpsAMBIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHHE.

[TpaBunbHBIE MHOTOYTOJIBHUKU. J{JTMHA OKpYKHOCTH. ['pagycHas u paguaHHast
MeEpa yria, BBIUHCIEHUE JUIMH Jyr OKpyxHocte. Ilmomane kpyra, cekrtopa,
CErMeHTa.

JIBUKEHMsI TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (GUryp (djaeMeHTapHbIe
npeacrasienus). [lapannensasiii neperoc. [loBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE pe3yabTaThbl OCBOEHHUS MpOrpaMMbl y4eOHOTro Kypca
«I"eoMeTpus» XapaKTepU3yrOTCs:

1) naTpuoTnyeckoe BoCIUTAHHE:

MPOSIBJICHUEM HMHTEpECa K IMPOIUIOMY U  HACTOALIEMY POCCUUCKOU
MaTeMaTUKH{, LIEHHOCTHbIM OTHOLIEHMEM K  JOCTHKEHHUSIM  POCCHUHCKHX
MAaTEMaTUKOB U POCCHUMCKOM MAaT€MaTH4ECKOM IIKOJIBI, K MCIIOJIb30BAHUIO ITHUX
JOCTHKEHUH B IPYTrUX HayKax U NMPUKIAIHbIX chepax;

2) rpaskaaHCKoOe ¥ JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHHIO O0S3aHHOCTEW IpaklaHWHA U PEAIM3ALNHU €Tr0
OpaB, MpPEICTaBICHUEM O MaTEeMAaTHUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp IPakJaHCKOro 00IlecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K O0OCYK/IEHUIO 3TUUECKUX MPOOJIEM, CBSI3aHHBIX
C IPaKTUYECKUM IPUMEHEHUEM JOCTYIKEHMM HAayKH, OCO3HAHUEM BAaKHOCTH
MOPAJIBHO-3TUYECKUX IPUHIHUIIOB B IESITENBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHUE:

YCTAaHOBKOW HAa AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTU4ECKOM HAIIPABIEHHOCTH, OCO3HAHMEM BAXXKHOCTHM MAaTEMaTU4ECKOI'O
o0pa3oBaHUsl Ha MPOTSXKEHUM BCEW KU3HM JJIsl YCHEUIHOW MpogecCHOHaNbHON
JESTENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHIUBUAYAIBHON TPAaeKTOpUN 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX TOTPEOHOCTEN;

4) scTeTHYEeCKOe BOCIINTAHUE:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M 3CTETHUYECKOMY  BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJlad, PEILICHUW, PACCYKICHHUM, YMEHUIO BUJIEThH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI' 0 TO3HAHUS:

OpUEHTAIMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX
IPEJCTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUYECKOM HayKH Kak c@epbl 4YelI0BEYECKOU
NEATEIbHOCTH, JTAloOB €€ pa3sBUTHS M 3HAYMMOCTH I Pa3BUTHS LWBUIU3ALNH,
OBJIAZICHUEM SI3BIKOM MaTEMaTHUKUA M MAaTEMaTHYECKOW KYJbTYpPOW KaK CpelCTBOM
NO3HAHHWS MHpA, OBJAJACHUEM MPOCTEHUINMMHM HABBIKAMHU HCCIEN0BATEIbCKOM
NEeATEIbHOCTH,



6) ¢usuyeckoe BocnuTaHue, (PopMHpPOBAHHE KYJbLTYPbI 310POBbSA M
IMOLMOHAIBLHOI0 0JIAT OIOJIYYHSI:

TOTOBHOCTBIO TMPUMEHATh MaTeMAaTUYECKUE 3HAHMUS B MHTEPECAX CBOErO
3I0pOBbsl, BEIEHUS  3J0pOBOro  o0pa3a JKHU3HU  (340pOBOE  IUTAHUE,
cOaaHCUPOBAHHBI PEXUM 3aHIATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTb), C()OPMUPOBAHHOCTHIO HaBbIKA pe(IeKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTo K€ MpaBa APYroro YeiaoBeKa;

7) 3KkoJI0rHYecKoe BOCIIUTAHHE:

OpHEHTaIlMel Ha IPUMEHEHNE MaTeMaTHIECKIX 3HAHUH JIJIsl pelIeHUs 3a/1a4 B
00J1aCTU COXPAaHHOCTU OKPY)KAIOIIEeH Cpe/ibl, TUIAHUPOBAHUS MOCTYIIKOB U OLICHKU
UX BO3MOXKHBIX MTOCJIECTBUM I OKpY>KaroIeil cpeibl, 0CO3HAaHUEM TJI00aJIbHOT O
XapakTepa SKOJIOrMUeCKUX MPOOJIeM U IMyTeH UX PEIICHUS;

8) aganTanusi K U3MEHSAIOMUMCS YCJIOBUAM COLMAJIbHOW U NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEOMPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO AESTEIbHOCTh, B TOM UHCIE
YMEHHE YYUThCA Yy JAPYTUX JIOACH, MpuoOpeTaTh B COBMECTHOM JesATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 ONBITA APYTHX;

HEOOXOAMMOCThIO B (POPMHpPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
dbopmMynupoBaTh UIEH, TOHITHS, TUTIOTE3bl 00 00BEKTaX M SBICHUSIX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBHI COOCTBEHHBIX 3HAHUW W
KOMIIETEHTHOCTEM, IUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBAaThb  CTPECCOBYKD  CUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBAThH
NpUHAMAaeMble DPEIIeHUs W ACUCTBUSA, (POPMYIHPOBATh W OLEHWBATH PUCKU H
nocneACcTBUsA, GOPMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHI
Ilo3naBare/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HeiCTBUS

Ba3oBble Jornueckue aeMcTBUs:

e BBUIBIIITh U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXAYy IOHATUAMH, (POPMYIUPOBATH
ONpEACNICHUs]  TOHATHI,  YCTaHaBIMBaTh  CYILIECTBEHHBIA  MPU3HAK
KJaccu(UKalMy, OCHOBaHUS i OOOOIIEHHS W CpPaBHEHHUS, KPUTEPUU
IIPOBOAMMOrO aHAJIN3a;

e BOCHpPUHUMATh, (GOPMYIHpPOBaTH M  MNpeoOpa3oOBbIBATh  CYXKICHHUS:
YTBEpAMUTENbHbIE U OTpULIATENIbHbIE, €IMHUYHBbIC, YacTHbIE W O0IIHuE,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPXKICHHSIX,
MpeayiaraTb KPUTEPUH IS BHIABJICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEIHIA;
JIeNaTh BBIBOJIBI C HCIIONB30BAHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX W
VHAYKTUBHBIX YMO3AKJIFOUYCHUH, YMO3AKIIFOUEHHUM 110 aHAJIOTUH;

pa3doupaTh JOKA3aTeIhLCTBA MaTEMAaTHUYECKUX YTBEPKIACHUH (TMPSIMBIC M OT
MPOTUBHOT0), MPOBOJAUTH CAMOCTOSITEIHHO HECIOXKHBIE J0Ka3aTelbCTBa
MareMaTH4ecknX (PaKToB, BBICTpAaMBATh ApPTyMEHTAIMIO, TPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOWpATh CMOCOO pemieHus] y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pElIeHHs, BbHIOMpaTh Haubonee MOAXONAIUNA C Y4ETOM
CaMOCTOSITETTLHO BBIZICTICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTebCKue 1eHCTBUSA:

UCIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHUA,
dbopmMynupoBaTh BOMPOCH, (PHUKCUPYIOIIHE MPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOAITEJIbHO ~YCTAHABIMBaTh HCKOMOE U JIaHHOE, (HOpPMHPOBATH
THIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3UINIO, MHEHHE;

IPOBOJUTH IO CaMOCTOSTEIBHO COCTABICHHOMY TIJIaHy HECJIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEOBAHUE IO YCTAHOBJIEHNUIO OCOOEHHOCTEM
MaTeMaTU4YecKoro 00beKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOI;
CaMoCTOSITENTLHO (hopMynupoBaTh 000OIIEHUSI U BBIBOJIBI 1O pe3yiabTaTaM
NPOBEAEHHOTO HAONIOACHUS, HCCIEIOBaHUsA, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BIBOJOB U 0000ILEHUI;

POrHO3UPOBATh BO3MOXKHOE pPAa3BUTHE IMPOLIECCA, a TAKXKE BBIIIBUTaTh
MPEIONIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undgopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh W HW30BITOUHOCTh HMH(OpPMAINH, JaHHBIX,
HEOOXOAMMBIX ISl pEILICHUS 3a]auH;

BbIOMpaTh, aHaIM3UPOBaTh, CHCTEMATU3UPOBATb W HHTEPIPETHPOBATH
UH(POPMALIUIO PA3TMYHBIX BUIOB U (DOPM MPEICTaBICHUS;

BbIOMpaTh GopMy TMpEACTaBICHUsS HHPOPMALMM U  WIUIIOCTPUPOBATH
peliaeMble 3aJaydl CXEMaMH, JIuarpaMMaMiy, WHOW Trpadukod H HX
KOMOWHAaIASIMU;

OLIEHMBATh HAAEKHOCTh HMH(POPMALUK MO KPUTEPHSIM, MPEATOKECHHBIM
YUUTENIEM WM CPOPMYIHUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHbIC YHHBEpPCAIbHbIC Y4eOHbIe 1eHCTBHA:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYKJIEHUS B COOTBETCTBUM C YCIOBUSIMU
U LENSIMU OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAY PEUICHUS
3aJ1a4i, KOMMEHTHUPOBATh MMOTYYEHHBIN PE3yibTarT;

e B X0JIe¢ 00CYXICHHS 337]aBaTh BOIPOCHI MO CYIIECTBY OOCYX IaE€MON TEMBI,
poOJIEMBbI, pPelIaeMOoi 3a/lauu, BHICKA3bIBAaTh UJICH, HAIICJICHHBIE HA MOUCK
pELIEHUs1, COTIOCTABIISITE CBOU CYKJEHUS C CYKIECHUSIMU APYTUX YYACTHUKOB
Jyanora, OOHapy>KUBaTh pa3uyue W CXOJICTBO MO3UIUM, B KOPPEKTHOU
dhopme hopmMyIUpOBaTh pa3HOTJIACHSI, CBOM BO3PAYKEHHUS;

e MPEJICTABJISITH PE3YIIbTATHI PEIICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTA, CAMOCTOSTEIILHO BBIOMPATh (hOopMaT BHICTYIJICHUS C YIETOM 3a/1a4
MPE3CHTAIIMU U 0OCOOCHHOCTEH ayaUTOPHH;

e TIOHUMATh U HUCIMOIB30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYATIHHOU
paboThI NP PEIIEHUU YUeOHbIX MAaTEMATUYECKHUX 33]1a4;

e TMPUHUMATH 1EJIb COBMECTHOW MESITENbHOCTH, IMJIAHUPOBATh OpPraHU3AIUIO
COBMECTHOM pa0OThI, pacmpenensTh BHUALI pPadOT, JOTOBapUBATHCH,
00CYXXJIaTh MPOIECC U pe3yibTaT padOThl, 0000IATh MHEHUS! HECKOJIbKUX
JIIOJICH;

e yYacTBOBaTh B TpyHmoBbIX ¢opmax paboTel (oOCcyxkaeHUs, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMbI U JAPYTHE), BBITIOIHATH CBOIO YaCTh PabOThI
U KOOPAWHUPOBATH CBOM JICUCTBUA C JPYTUMH 4YJECHAMH KOMAaH/IbI,
OLICHMBATh KAayeCTBO CBOEr0 BKJajJa B OOIIMNA MPOAYKT IO KPUTEPHUSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1CHCTBUSA

Camoopranusanus:

e CAMOCTOATEJILHO COCTABJATH IUIaH, AITOPUTM pelIeHUs 3a1add (WA €ro
4acTh), BBIOMpATh CHOCOO pEHIeHUS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHpPOBAaTh M KOPPEKTHPOBATH
BapUAHTHI PEIICHUM ¢ y4€TOM HOBOM MHGOPMAITUH.

CaMOKOHTP 0/1b, IMOLMOHAJIbHBIN HHTEJJICKT:

e BJAJETh CIIOCOOAMH CAaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yibTaTa
pelIeHUsI MaTEMaTUYECKOU 3a1a4u;

e MPEIBUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUM 3a]1auH,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOATEILCTB,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBHUE pe3yjbTaTa JACATEILHOCTH MOCTABICHHON 1€ U
YCIIOBUSM, OOBSICHATH MPUYUHBI JIOCTMDKCHHUS WM HEIOCTIIKEHUS IIeIH,
HaxOJIUTh OIIUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHBI



K xoHiy oOyuyeHuss B 7 Kjacce OOydarolIUWCS TOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacno3HaBath W3y4eHHbIE TE€OMETpUUECKHUE (UTYpBI, ONpEACNsITh HX
B3aMMHOE PAacCMoOJIOKEHUE, HM300pakaTh TeOMETpUYeCKue (UTyphl, BBITOIHSTH
YEPTEXKHU MO YCIOBUIO 3a7a4d. M3MepsaTh JIMHEWHBIE U YTII0BBIE BEIMYUHBL. Pemarh
3a/1a4M Ha BBIYKMCIICHHUE JJIMH OTPE3KOB U BEIIMYUH YTJIOB.

Jenatb TpyOyr0 OIEHKY JWHEWHBIX W YIJIOBBIX BEJIWYUH TPEIMETOB B
pealbHOM >KU3HM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Paznmuyarh pasMepbl ITUX
O00BEKTOB TIO MOPSIKY BETMYUHEI.

CTpouTh 4EPTEXKHU K TEOMETPUUECKUM 33/1a4aM.

ITonp30BaTbCsi MNpU3HAKAMM PABEHCTBA TPEYTrOJbHUKOB, HCIIOJIb30BaTh
MIPU3HAKKU ¥ CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJIHHUKOB TIPH PEIICHUH 3a/1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKICHHS C MCIOIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaTbCsl MpU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEIMAHBI, TPOBEAEHHOMN K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F€OMETPUYECKUX 3aa4.

OnpenensaTs MapawieIbHOCTh MPSIMBIX C TTIOMOIIBIO YTIIOB, KOTOpbIE 00pa3yeT
¢ HUMU cexkymasa. OnpeaensaTe NapaieIbHOCTh MPSAMBIX C MTOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK IPYrou MPsIMOM.

Pemiats 3agaum Ha KjeT4aToi Oymare.

[IpoBOIUTE BBIUKCICHUS M HAXOUTh YHCIOBBIC M OYKBEHHbBIC 3HAYEHUS YTJIOB
B F€OMETPUYECKUX 3a/Ja4aX C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpPU TEPECECUCHUU JBYX
napajuieIbHbIX NPSIMBIX CeKylleil. Pemarh mpakTuueckue 3aaud Ha HaXOXKICHUE
YTJIOB.

Bnanerp NOHSATHEM TE€OMETPUYECKOIO MECTA TOYEK. YMETh ONPEACHATH
OMCCEeKTPUCY YIJia U CEPEIMHHBIN MEPHEHANKYISP K OTPE3KY KaK r€OMETPUUYECKHE
MECTa TOYEK.

DopMyIHpPOBaTh ONPEACICHUS OKPYXKHOCTH W Kpyra, XOpAbl U JAUAMETPA
OKPYKHOCTH, TOJIb30BaThCSI UX CBOMCTBAMHU. Y METh MPUMEHSATH 3TU CBOMCTBA MPH
pelIeHuy 3a1a4.

Biiametp MOHATHEM ONMUMCAHHOW OKOJIO TPEYrOJIbHHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lomp3oBarbes (pakTamMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYTroJIbHUKA TIEPECEeKAIOTCsl B OAHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
MEPIICHAUKYJISIPBI K CTOPOHAM TPEYTrOJIbHUKA [IEPECEKAOTCS B OJHOU TOYKE.

Brnanets noHsTHEM KacaTebHOM K OKPYKHOCTH, MOJIb30BATHCA TEOPEMOU O
NEPHEHUKYISIPHOCTU KacaTeIbHOU U pajinyca, MPOBEAEHHOIO K TOUKE KaCaHUSI.



[Tonp30BaThCsl MPOCTEUIIMMH T€OMETPHUYECKUMU HEPABEHCTBAMH, MOHUMATh
UX IPAKTUYECKUN CMBICII.

[IpoBOIUTE OCHOBHBIE N'€OMETPUUECKUE MOCTPOCHHUSI C IMTOMOIIBIO LUPKYJIA U
JIMHEVKHU.

K xoniy obOydeHuss B 8 Kkjacce OOydarOIIMICS TONYYHUT CIETYIOIINE
PEIMETHBIE PE3YyIbTaThI:

Pacrio3HaBaTb OCHOBHBIE BH[bl YETBHIPEXYTOJBHUKOB, WX DJIEMEHTHI,
N0JIb30BAThCS UX CBOMCTBAMM MPYU PELIEHUH T'€OMETPUUYECKUX 3a]1a4.

[IpyuMeHsATh CBOMCTBAa TOYKM IEPECEUYECHMS] MEIHWAH TPeyrojbHUKa (LEHTpa
Macc) B peUICHUH 3aad.

BnageTs nonsitueM cpeHen TMHUM TPEYTOIbHUKA U Tpareluu, MPUMEHSATh UX
CBOICTBA MpHU pelIeHUU reomerpuueckux 3anad. [lomszoBarbca Teopemont daneca
U TEOPEMOM O NPONOPLUUOHAIBHBIX OTpE3KaxX, MPUMEHATh HUX Uil pPELIEHUs
MPAKTUYECKUX 3a/au.

[IpumeHsATh NpU3HAKU MOAOO0US TPEYTrOJIbHUKOB B PEIICHUN I€OMETPHYECKUX
3ajad.

[Tonb3oBatbcst TeopeMoi Iludaropa s pelieHHs] T€OMETPUYECKUX H
MpaKkTUYeCKUX 3a7a4. CTpOUTh MaTeMaTHYECKYIO0 MOJIENb B MPAKTUYECKUX 3a/1a4ax,
CaMOCTOSITEIILHO JI€TaTh YEPTEXK U HAXOIAUTHh COOTBETCTBYIOLIUE JJINHBI.

Brnageth DOHATHSMU CHHYCa, KOCHHYCAa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYroybHUKA. [1071630BaThCd 3TUMU MOHATHSIMU ISl PELLICHHUS
NPAKTUYECKUX 3a/a4.

Beraucnath (paznmuyHbIMUA CIOCOOAMM) TLIOMIA/Ib TPEYroJibHUKA U IUIOIIAAN
MHOTOYTOJIbHBIX ~ (uryp (HOJb3ysiCh, TIA€ HEOOXOAMMO, KaJIbKYJISITOPOM).
[IpuMeHsTh MOoNTydYeHHbIE YMEHUS B IPAKTUYECKUX 3a7adax.

Bianerp MNOHSATUSMM BIHUCAHHOTO M UEHTPAIBHOTO YIJia, HCIOJIb30BATh
TEOPEMbI O BIMCAHHBIX YIJIaX, YIJaX MEXY XOopAamMu (CEeKYLUIUMH) U yIie MEXKIY
KacaTeIbHOM U XOPJOU MPHU PElIeHUH FT€OMETPUUYECKUX 3a]1ay.

BrageTs MOHATHEM OMMCAHHOIO YETHIPEXYTOJbHUKA, MPUMEHITh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TP PEIICHUH 3a7a4.

[IpuMeHATh MONyYEHHbIE 3HAHMSI HAa MPAKTHKE — CTPOUTh MATEMAaTUYECKUE
MOJIETU JUIsl 33]1a4 PeasibHOM KU3HU M TPOBOJIUTH COOTBETCTBYIOIINE BHIYUCIICHHUS
C TpPUMEHEHUEM NoJ00Us W TPUTOHOMETpUHU (TOJB3YsICh, TJE HEOOXOAUMO,
KAJIbKYJISITOPOM).

K kxoHmy oOyduenuss B 9 kiaacce oOydaroIIMHCA MOJYYUT CJEIYIOIIHUE
PEIMETHBIE PE3YyJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJOB, HAaXOIUTh C HX
[OMOIIIbIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYroJibHUKA («pelieHue



MPSIMOYTOJIbHBIX TPEYTOJIBHUKOBY). HaxonuTh (C MOMOIIBIO KaJdbKyIATOpa) AJTUHBI
Y YTJIBI 1711 HETAOJIMYHBIX 3HAUCHUM.

[Tonb3oBaThest hopMyaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM [UUIsI HAXOXKIEHUS COOTHOIICHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcmonp30BaTh TEOPEMBbI CHHYCOB M KOCUHYCOB JIJIsI HAXOXKJACHUS Pa3IMIHbIX
AJIEMEHTOB TPEYroJbHUKA («PEIIeHHE TPEYrOJIbHUKOBY), MPUMEHATh WX TPHU
pELLIEHUU T€OMETPUUECKHUX 3a/1au.

Brnaners monaTHSMEU TIpeoOpa3oBaHus MOI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIx ¢uryp. Ilomp30Barhcsi CBOMCTBAMU MOA00MS MPOU3BOJBHBIX (UTYD,
YMETh BBIYMCIATH IJUHBI M HAXOAUTh YIJIbl y MOAoOHBIX ¢uryp. [lpumeHsTs
CBOWMCTBAa mOMO00MS B TMPAKTUYECKHX 3a7a4aX. YMETh NPUBOAUTH TMPUMEPHI
MoI0OHBIX (PUTYP B OKPY>KAIOLIEM MUDE.

[Tonb30BaThCcsl TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOPJI, O IPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThCsi BEKTOpAMH, MOHUMATh HUX TEOMETPUYECKUM M (U3UUYECKUI
CMBICII, TIPUMEHSATh WX B PEIICHUH TEOMETPHUYCCKUX M (U3UYECKUX 3ajad.
[TpuMeHsTh CKasipHOE MPOU3BECHIE BEKTOPOB JIJIsl HAXOXKIACHHS JJIMH U YTJIOB.

[Tonb30BaThCSt METOJOM KOOPJIMHAT Ha IJIOCKOCTH, IPUMEHSATD €0 B PEIICHUN
TE€OMETPUYECKUX U MPAKTHUECKUX 3a/1a4.

Brnagers MOHATHSMU TPaBUILHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYXHOCTH,
JUTMHBI TyTH OKPY)KHOCTH W PaJHMaHHOW MEpPBI YIjia, YMETh BBIYHCIATH IUIOIIAIb
Kpyra u ero yactei. [[puMeHsATh momydeHHbIe YMEHHSI B MPAKTUYECKHUX 3aauax.

Haxomute ocu (Wnm LEHTPHI) CUMMETPUH (PUTYpP, TPUMEHSTH JIBHKCHUS
IJIOCKOCTU B IPOCTEUIINX CIIydasiX.

[IpumeHsTh MONydYEeHHBIE 3HAHUSI HAa MPAKTHKE — CTPOUTH MATEMaTUYECKUE
MOJIENU JUIsl 33]1a4 peasibHOM U3HU U TPOBOJIUTH COOTBETCTBYIOIIME BHIYUCIICHHUS
C TNPUMEHEHUEM NOJ00US U TPUTOHOMETPUYECKHX (YHKUMHI (MONb3ysCh, TIE
HEO00XOUMO, KAIbKYIISITOPOM ).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Koaunuyecrso yacos DJIEKTPOHHbIE Yuer peanuzanmuu
HaunmeHnoBanue
Ne (uudgposbIe) NpoOrpaMMmel
pas3aesioB U TEM Konrpouabnsie | IIpakruyeckue
n/n Bcero oOpa3zoBare/ibHbIe BOCIIMTAHMS U
NporpamMMaI padoThI padoThI
pecypchl npo¢GOPUECHTAIIHOHHOT 0
MHHMMYMa
IIpocreiimme
F€OMETPUYECKUE
| burypsi u ux 14 bu6mmoteka LIOK
cBolicTtBa. U3mepenue https://m.edsoo.ru/7f415¢e2e
T€OMETPUUYECKUX
BEJIMYMH
bubmoreka [IOK
2 Tpeyroserit 22 ! https://m.edsoo.ru/7f415e2e
[TapamiensHbie
3 psIMbIE, CYMMa YTJIOB 14 1 bubmmorexa [IOK
p i e https://m.edsoo.ru/7f415e2e
TpPEeyrojJbHUKA
OKpY>KHOCTb U KPYT.
by byt bu6moreka [IOK
4 ['eomeTpuueckue 14 1
https://m.edsoo.ru/7f415e2e
IIOCTPOEHUS
5 IToBTOpEHUE, 4 | bubmmoteka LIOK
0000111eH1e 3HaHU I https://m.edsoo.ru/7f415¢2e
OBUIEE KOJIMYECTBO 68 4 0
YACOB IIO ITPOTPAMME




8 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE Yder peanuzaumnu
HaumeHoBanue
Ne (uudposbie) NPorpaMmsblI
pasaesioB M TeM Konrpoabnubie | IIpakrnyeckue
n/m Bcero oOpasoBarejbHbIe BOCIIMTAHHUS H
NPOrpamMMmslI padoThI padoTsI
pecypchl PO OPHUEHTALMOHHOT O
MHMHHMMYMa
b K
1 YeTbIpEXYroJIbHUKN 12 1 nomiotexa LO
https://m.edsoo.ru/7f417e18
Teopema Paneca u
TEOpeMa 0O
bu6moreka [IOK
2 IIPOITOPLUOHAIBHBIX 15 1
https://m.edsoo.ru/7f417e18
OTpe3Kax, Moj00HbIC
TPEYTrOJAbHUKU
[Tnomans. Haxoxnenune
JIomaaei
3 TPEYrOJIbHUKOB H 14 | bubmmoreka [IOK
MHOT'OYT'OJIbHBIX https://m.edsoo.ru/7f417e18
¢uryp. [Lnomaan
MOI00HBIX GUTYD
4 Teopema Ilugaropa u 10 | bubmoreka LIOK
Hayajia TPUrOHOMETPUU https://m.edsoo.ru/7f417e18
VYTI1bl B OKPYKHOCTH.
Bnucannsie u
OINMCAaHHbIE
bu6moreka [JOK
5 YEThIPEXYTOJIbHUKH. 13 1
https://m.edsoo.ru/7f417e18
KacarenbHble K
okpyxHocTH. Kacanue
OKPYXHOCTEMN




IToBTOpEHME,

6

0000111eH1E 3HAHUI

bubmuoreka IIOK
https://m.edsoo.ru/7f417e18

OBUIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

68




9 KVIACC

Kosn4yecrBo yacos DJIeKTPOHHBbIE Yder peanuzaumnu
HaumeHoBanue
Ne (uudgposbie) NPorpaMmsblI
pasaesioB M TeM Konrpoabnbie | Ilpakrnuyeckue
n/m Bcero oOpasoBarejbHbIe BOCIIMTAHHUS H
NPOrpamMMbI padoThI padoTsI
pecypchl PO OPHUEHTALMOHHOT O
MHMHHMMYMa
Tpuronomerpusi.
| TeopeMbl KOCUHYCOB U 16 1 bubmmorexa [IOK
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYTrOJIbHUKOB
[IpeoOpa3oBanue
noo0usl. Eu 10K
noIMoTeKa
2 M 10 1
CTpIrIECIHe https://m.edsoo.ru/7f41al2c
COOTHOIIEHHUS B
OKPY>KHOCTH
bu6mmoreka [JOK
3 B 12 1
CKTOpH https://m.edsoo.ru/7f41al2¢
CKapTOBBI
Hlerap bubmnoreka [IOK
4 KOOpAMHATHI HA 9 1
https://m.edsoo.ru/7f41al2c
MIJIOCKOCTH
IIpaBusibHBIE
MHOT'OYT'OJIbHUKH.
5 JmuHa OKpYKHOCTH U g bu6morexa [IOK
IUIOLIAAb Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenue
Joniaaei
bu6moreka [JOK
6 xKe 0CKOC 6
JABHieHHS M1 b https://m.edsoo.ru/7f41al2¢




[ToBTOpEHUE,
00001IeHHE, 7 bub6muoreka [IOK
CHUCTEMATU3AIIMS https://m.edsoo.ru/7f41al2¢
3HaHUH

OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




YueOHblii Kypce «BeposiTHOCTb M CTATHCTHKA» J1JIM o0yyawmuxcs 7-9 kjiaccon
MHOACHUTEJIBHAS 3AIINCKA

B coBpemenHOM 1M(poBOM MHpe BEPOSTHOCTh M CTATHCTHKA MPUOOPETAIOT
BCE OOJIBITYI0 3HAYMMOCTb, KaK C TOUYKH 3PCHUS TPAKTUUECKUX TPUITIOKEHUHN, TaK U
UX poid B 0Opa3oBaHWU, HEOOXOIMMOM KakIOMy 4deloBeKky. Bospacraer umcio
npodeccuii, Mpu OBJIAJIEHUN KOTOPHIMU TpeOyeTcst Xoporias 6a3oBasi MOATOTOBKA B
00J1acTH BEPOSITHOCTH U CTATUCTUKH, TaKasl MOATOTOBKA BaKHA JJISI IPOJIOJKEHU ST
0o0pa30oBaHus U JUIsl YCIIEUTHOW PO eCcCuOHANTBHON Kapbephl.

Kaxxapiit yenoBek MOCTOSHHO MPUHUMAET PEUICHHUS] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 1T 000CHOBAaHHOTO MPHHSITHSI PEIICHHUS B YCIOBHUSIX HEIOCTaTKa
M U30bITKa WHpOpMAIMu HeOOXOAMMO B TOM YHCJIE XOpoIIo chopMUpOBaHHOE
BEPOSTHOCTHOE U CTATHCTUYECKOE MBIIIICHUE.

MIMeHHO TMO3TOMY OCTpO BcTaja HEOOXOAMMOCTh CcOpMHUPOBATH Y
oOyuaronmxcs: GyHKIIMOHATIBHYIO TPAMOTHOCTb, BKITIOYAIOIIYIO B C€0sl B KAUECTBE
HEOTHEMJIEMOM  COCTABIIAIOIIEH  yMEHHE  BOCIPHHMMATh W KPUTUYECKH
aHAJM3UPOBATh MHPOPMAIIUIO, IPECTABICHHYIO B Pa3MUYHBIX (opMax, MOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTMX peajbHBIX IPOLECCOB U 3aBUCHUMOCTEM,
IPOU3BOAUTD MPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce€ ¢ OCHOBHBIMH MPHUHIIMIIAMU cOOpa, aHaIn3a |
MPEJICTABIICHUS JAHHBIX U3 PA3JUYHBIX cep KU3HU OO0IIeCTBA M TroCyJapcTBa
npuoOIaeT oO0y4arolmuxcsi K OOIIECTBEHHBIM HHTepecaM. HM3ydeHue OCHOB
KOMOWHATOPUKHM Pa3BUBAET HABBIKM OpraHu3aliy Tepedopa W moacuéra 4ucia
BApHAHTOB, B TOM YHUCJIC B MIPUKJIAJHBIX 33/la4aX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co31aET MaTeMaTHUeCKUi GyHAAMEHT JJIs1 JOPMHUPOBAHUS KOMITETEHITHIA B
obOnactu uHGOpMaTUKH U TUGPOBBIX TexHONOTHH. [Ipy M3ydeHUn CTAaTUCTUKH U
BEPOSTHOCTH OOOTAIIAIOTCA TPEICTABICHHUS OOYYalImUXCI O COBPEMEHHOMN
KapTHHE MHpa M METOAAaX €ro HccienoBaHus, (GOpMUpPYETCs MOHMMaHUE POJIU
CTaTUCTUKH KaK UCTOYHHKA COIMAILHO 3HAYMMON MH(OPMAIINU U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHSI.

B cooTBeTcTBUM € JaHHBIMU LESIMU B CTPYKTYpE IMPOrpaMMBbl y4eOHOTO Kypca
«BeposTHOCTP W CTAaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHUsl BbIACICHBI
CleAyrolue coaepkareapbHo-MeTonnyeckue auann: «llpencraBienne MaHHBIX U
ONMcaTellbHAsl CTAaTUCTHKaA», «BepoATHOCTHY», «IJIEMEHTHl KOMOHHATOPUKNY,
«BBenenue B Teopuio rpadoBy.

Conepxanue nmuaun «lIpencraBienre NaHHBIX U OMHCATEIbHAS CTATHCTHUKAY)
CIIY>KUT OCHOBOM 7151 POPMUPOBAHUS HABBIKOB paOOTHI C MH(POPMAIIUEH: OT YTCHUS
¥ MHTepnpeTanuu nHhopMaIiy, MpeJACTaBICHHON B TabMuIaxX, HA AMarpaMMax |
rpadukax, m0 cOopa, MPEACTABICHHS M aHAIW3a JaHHBIX C HCIOJIb30BAHUEM
CTAaTUCTHYECKUX XapaKTEePUCTHK CPEAHUX U paccenBaHus. PaboTas ¢ maHHBIMH,



oOydaromuecs: y4yaTcsi CUMTBIBATb W HWHTEPHPETUPOBATh JAHHBIC, BBIIIBUIATh,
apryMEHTHUPOBAaTb W KPUTHUKOBAaTh IPOCTEUIINE THUIIOTE3bl, PA3MBILUIATE HaJ
(akTOpaMM, BBI3BIBAIOIIMMH W3MEHUMBOCTh, M OLEHUBATh MX BIMAHUE HA
paccMaTpUBaeMble€ BEIMYMHBI U TPOLECCHI.

NHTYyUTUBHOE NpENCTaBICHUE O CIY4YaMHOM W3MEHUYMBOCTH, WCCIICIOBAHUE
3aKOHOMEPHOCTEM W TEHJECHIMHA CTAaHOBHUTCS MOTHMBHUPYIOIIEH OCHOBOM ISt
U3Y4YEHUS] TEOpPUH BEpPOATHOCTEH. bosplioe 3HAaYE€HHE HMMEIT NPAKTUYECKUE
3aJIaHUs, B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOSITHOCTHBIMH MOJEISIMHU.

[loHsiTHEe BEPOATHOCTHM BBOJAUTCA KaK Mepa MpaBIONOIO0OMS CIy4allHOTrO
coobitus. Ilpm wum3ydeHun yuyeOHOro Kypca OOy4aroluecss 3HAKOMSTCS C
IPOCTEUIIMMHA METOJAMHU BBIYMCIIEHUS] BEPOSITHOCTEN B CITy4alHBIX 3KCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HMCXOJAMH, BEPOSTHOCTHBIMHM 3aKOHAMH,
MO3BOJIIIOIIMMU CTaBUTh W pelIaTh Oojee CIOoXKHbIE 3anadu. B yueOHbBIN Kypc
BXOJIAT HAayaJbHbIC MPEICTABICHUS O CIYyYalHBIX BEJIIMYMHAX W HMX YHCIIOBBIX
XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISIETCSI 3HAKOMCTBO OOYYaroOUIUXCsl C
MHOXECTBAMU U OCHOBHBIMHU ONEPALMSIMHU HAJl MHOKECTBAMH, pACCMaTPHUBAIOTCS
IpPUMEPBI NIPUMEHEHUS Ul PEIICHMs 3a]a4, a TaKXXEe HCIIOJIb30BAHUS B JIPYTUX
MaTeMaTUYECKUX KypcaxX U y4eOHbIX IpeaMeTax.

B 7-9 kmaccax u3ydaercs ydueOHbI Kypc «BeposATHOCTb M CTaTUCTHKA», B
KOTOPBIA BXOJAT pasnensl: «lIpencraBieHne 1aHHbIX U onucaTe/bHask CTAaTUCTUKAY,
«BepoaTHOCThY, «DneMeHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadoBy.

Ha usydenue yuebHoro kypca «BeposiTHOCTh U CTaTUCTHKa» oTBoaUTCS 102
yaca: B 7 knacce — 34 yaca (1 yac B Heeno), B 8 kiacce — 34 yaca (1 yac B Hezelnio),
B 9 kiacce — 34 yaca (1 gac B Heenio).



COJEPXXAHUE OBYYEHMUA
7 KIIACC

[IpencraBiienre JaHHBIX B BUAE TaOIUI, AUarpamm, rpadukoB. 3aroiHEHHE
Ta0NMI, YTEHHE W TIOCTPOCHUE auarpaMMm (CTOJIOMKOBBIX (CTOJOYATHIX) H
KpyroBbix). UTeHue rpadukoB peasibHbIX MporieccoB. M3Bneuenue nupopmanuu us3
JMarpaMM U TaOJIHII, UCTIOJIb30BAHUE U MHTEPITPETAIUS JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpeAHee apudmernueckoe, MeAuaHa, pa3Max,
HamOOJbIllee W HAWMEHbINIEC 3HAYEHUsS Habopa YMUCIOBBIX MaHHBIX. [Ipumepsl
CIy4alHOM M3MEHYHUBOCTH.

CrnydyaliHBIN DKCIIEpUMEHT (OMBIT) M CllydailHOe coObiTHe. BeposTtHocTh u
gacTtoTa. Poib MamoBepOATHBIX U MPAKTUUYECKH JOCTOBEPHBIX COOBITHI B MPUpPOIE
u B oO1ecTBe. MoHeTa 1 urpaigbHas KOCTh B TEOPUU BEPOSITHOCTEM.

['pad, BepumHa, pebpo. Crenmenp BepmuHbl. Yuciao pédep M cymmapHas
creneHb BepiuH. [IpeacraBienne o cBs3HocTu rpada. Llenu u nukimsl. [yt B
rpadax. O6xox rpada (siinepoB myth). IlperncraBienne 00 OpHUEHTUPOBAHHOM

rpage. Pemrenue 3a1ay ¢ noMonipo rpados.
8 KUIACC

[IpencraBiieHre JaHHBIX B BUAE TAOJMII, TUAarpaMM, rpaQUKOB.

MHOXeCTBO, 3JIEMEHT MHOXECTBA, MOAMHOXKeCcTBO. Ormnepauuud Haj
MHO>KECTBaMU: 00beIUHEHHE, ITepecedeHue, AonoaHeHne. CBoicTBa onepanuii Haj
MHOXXECTBAMH:  TIEPEMECTUTEIIbHOE,  COUYeTaTeNbHOe,  pacHpeleauTeNbHOE,
BKJIItOUeHUs. Mcnonb3oBaHue Tpaduyeckoro MpeICTaBICHUs] MHOXKECTB IUIs
OTNMCAHMS peabHBIX MPOLIECCOB U SBJICHUMN, IPU PELICHUH 3a]1a4.

W3MepeHne paccemBaHus JaHHBIX. J[HCIIEpCUs U CTAHIAPTHOE OTKIOHEHHE
YHICIIOBBIX HA0OpOB. /[narpamma paccerBaHMUs.

OneMeHTapHble COObITHS  ciaydaiiHoro onbita. ChydaiiHble COOBITHS.
BepositHoctr  coObITHii. OnBITBI € PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
coObITussMU. CiydaiiHbIil BbIOOP. CBSI3b MEX/1y MaJOBEPOSITHBIMU U NPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMHU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoMCTBA I€pPEBHEB: €AMHCTBEHHOCTh MTyTH, CYIIIECTBOBAHNE BUCSYECH
BEPLINHBI, CBSI3b MEXJY YUCIIOM BEPIIMH U uucioM péodep. [IpaBmiio ymMmHOXKEHUS.
Pemienue 3ana4 ¢ momoiipbio rpados.

[TpotuBononoxueie coObITHsA. [uarpamma Oiinepa. OObeAMHEHHE W
nepeceueHue coObiTuil. HecoBmecTHble  coObiTHS. @DopMylia  CIOXEHHS
BEPOSTHOCTEN. YCIOBHasg BEpOATHOCTh. llpaBuno ymHoOxkeHus. HezaBucumsblie
coobitus. [IpencraBienue skcrnepuMeHTa B BUAE JepeBa. Perienue 3amad Ha



HaXO0XJICHUE BEPOSTHOCTEH C IMOMOIMIBIO JAEpEeBa CIYy4alHOTO 3KCIIEPUMEHTA,
nyrarpamm Disepa.
9 KJIACC

[IpencraBineHne JaHHBIX B BUAe Taliui, JuarpamM, TIpauKOB,
UHTEpHpeTanus JaHHbIX. YTeHue u nmoctpoeHue Tadiaul, Auarpamm, rpaukoB 1Mo
peabHbIM JaHHBIM.

[lepecranoBku u (paktopuan. CoueTaHus U YUCIO coueTaHuld. TpeyroabHUK
[Tackans. Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM KOMOWHATOPUKH.

['eomerpuueckass BeposTHOCTh. CiydallHBIA BBIOOp TOYKM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTpPE3Ka U U3 TYTH OKPYKHOCTH.

HcneiTanue. Ycnex u Heyaada. Cepus HCIIbITaHUI 10 iepBoro ycnexa. Cepus
ucneiTanuil bepuymnu. BepositHocTH cOOBITHI B cepun ucnbITaHuii bepHymm.

CnyuaiiHasg BenMYMHA M PACHpEleNICHHE BepOsTHOCTEH. Maremarnyeckoe
o)xkumaHue u gucnepcus. I[IpuMepbl  MaTeMaTHYeCKOrO  OXKHMAAHUSA — KaK
TEOPETHUYECKOI0 CPEAHEr0 3HAYEHUS BEIMYMHBI. MaTeMaThdecKoe OXUIAaHUE U
JUCHEPCHST CIYy4allHOM BEIMYMHBI «YHUCJIO YCIEXOB B CEpUM MCIBITAHUN
beprymmy.

[Tonstue o 3akoHe OonpIMX yucell. M3MepeHue BEpOATHOCTEH € MOMOIIBIO
4yacToT. Posb 1 3HaUeHHe 3aKOHa OOJBIINX YUCEN B IPUPOIE U OOLIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTDBb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE Ppe3yabTaThl OCBOEHHUS MpOrpaMMbl y4eOHOro Kypca
«BeposSTHOCTB M CTaTUCTUKA) XapaKTEPUYIOTCSA:

1) naTpuoTnyeckoe BoCIUTAHHE:

MPOSIBJICHUEM HMHTEpECa K IMPOLUIOMY M  HACTOSIIEMY POCCHUCKOU
MAaTeMaTUKH, LEHHOCTHbIM  OTHOUIEHMEM K  JIOCTHKEHHMSIM  POCCHHUCKUX
MaTEMATUKOB M POCCHMCKOW MAaTEMATHYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3TUX
JOCTHXKEHUN B IPYTMX HAyKax M MPUKIAIHBIX cepax;

2) rpaskaaHCKoOe ¥ JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHHIO O0S3aHHOCTEW IpaKJaHWHA U PEaM3ally €ro
npaB, TMpPEACTaBICHHEM O MAaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYP, SBICHHM, MPOIEAYp T'PakIaHCKOTO OO0IIecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K 0OCYXJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C IpPaKTUYECKUM IPUMEHEHUEM [JOCTHIKEHUNM HAyKH, OCO3HAHUEM BaKHOCTU
MOPAJIBHO-3TUYECKUX TPUHLHUIIOB B IESITENBHOCTH YUYEHOTO;

3) TpyaAOBOE BOCIMTAHUE:

YCTAaHOBKOW HAa AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTHUYECKUX 3a7ay
MaTeMaTU4ECKOM HAIIPABIEHHOCTH, OCO3HAHMEM BAXXKHOCTHM MAaTEMaTU4YECKOIO
o0pa3oBaHUsl Ha MPOTSHKEHUM BCEW KM3HM IJIsl YCHEIIHOM NpodeccroHalbHON
JESTENbHOCTA U PAa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHIUBUAYAIBHON TPAeKTOpUN 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIMTAHUE:

CIOCOOHOCTBPIO K OMOIMOHAIBHOMY M 3CTETHYECKOMY  BOCHPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a/Jau, PEHICHUH, PAaCCYyKIECHUW, YMEHUIO BUICThH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOI O MIO3HAHUS:

OpPUEHTAIMEN B JEATEIBHOCTM HAa COBPEMEHHYKO CHCTEMY HAay4YHBIX
IPEJCTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOJBI U
o0miecTBa, MOHUMAHUEM MATEMaTUUYECKOM HAyKH KakK CQepbl YelIoBEUYECKON
NEATENIbHOCTU, JTANoOB €€ Pa3sBUTHS W 3HAYMMOCTH JUISI PAa3BUTHUS LUBUIN3ALINM,
OBJIAJICHUEM S3BIKOM MATEMAaTUKU U MAaTEMAaTHYECKOM KYyJIbTYPOU KAaK CPEICTBOM
NO3HAHHWS MHPA, OBJAJECHUEM NPOCTEUIINMHU HAaBBIKAMHU HCCIEI0BATENbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHMe, (POPMHPOBAHHE KYJIBbTYPbl 3/10POBbS H
IMOLHMOHAJIBHOI0 0JIAT OMOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUME 3HAHUS B MHTEPECAX CBOETO
3I0pOBbsl,  BEJIEHHUS  3J0pOBOr0  00pa3a JKU3HU  (340pOBOE  IHUTAHUE,
cOaaHCUPOBAHHBI PEXUM 3aHATUH M OTHbIXa, peryisipHas Qundyeckas
aKTUBHOCTb ), C()OPMUPOBAHHOCTHIO HaBbIKA pe(IeKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTo K€ MpaBa APYroro YeiaoBeKa;

7) 3xkoJI0rn4ecKkoe BOCIIUTAHE:

OpUEHTaIMel HAa MPUMEHEHUE MaTeMaTUUECKUX 3HAHUM JJIs1 pellieHus 3a/1a4 B
00J1aCTU COXPaHHOCTU OKPY)KAIOIIEH CPe/bl, TUIAHUPOBAHUS MOCTYIKOB U OLICHKH
UX BO3MOXHBIX TIOCJIEICTBUN JIJIs1 OKPYKAIOIIEN CpPe/ibl, OCO3HAHUEM II00aJIBHOIO
XapakTepa SKOJIOrMYeCKUX MPoOJIeM U IMyTel UX PEIICHUs;

8) ajanranusi K U3MEHAIIUMCSH YCJOBHAM COLHUAJIBHON M NMPHUPOIHOM
cpeabl:

TFOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEONPEACIEHHOCTH, IMOBBIILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO AESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y OPYTUX JIIOJEH, IPUOOpETaTb B COBMECTHOM J€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKMA U KOMIIETEHILIMH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHpPOBAaHMM HOBBIX 3HAHUW, B TOM YHUCIE
(opMynHpoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBICHUSAX, B TOM YHUCIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEMW, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBAThH
OPUHUMAEMble pEIIeHUs] U JCHUCTBUSA, (POPMYIMpPOBaThL M OIEHUBATH PUCKU U
NoCNeACTBUA, POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHBbIC NeHCTBUS

ba3oBble JJornueckue aeiicTBUSA:

e BBUIBJIITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHUYECKHUX
OOBEKTOB, TMOHATHIN, OTHOIICHUW MEXAy MOHATUAMH, (DOPMYyIUPOBATH
ONpENCIICHUS]  TOHSATHUM, YCTAHABJIMBATH  CYIIECTBEHHBIA  IPU3HAK
KJaccu(uKalMy, OCHOBaHUS i OOOOIIEHHS W CpaBHEHMS, KPUTEPUU
MPOBOAMMOrO aHAJIN3a;

e BOCHpPUHUMATH, (GOPMYIMpPOBaTH MW  NPEOOpPa3OBBHIBATh  CYKJICHHS:
YTBEPAUTEIbHbIE W OTpULIATENIbHbIC, E€IWHUYHBIC, YaCTHbIE U OOIIHue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPXKICHHSIX,
MpeajiaraTb KPUTEPUH IS BBISBJICHHS 3aKOHOMEPHOCTEH U TPOTUBOPECUHIA;
JIeNaTh BBIBOJBI C HCIIONB30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTHBHBIX W
VHAYKTUBHBIX YMO3aKJIHOUCHUH, YMO3AKJIIOYEHHUH 10 aHAJIOTUY;

pa3doupaTh JOKA3aTeIhLCTBA MaTEMAaTHUYECKUX YTBEPKIACHUH (MPSMBIC M OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIPHO HECIOXKHBIE JI0Ka3aTeIhCTBa
MaTreMaTH4ecKnX (PaKToB, BBICTpAaWBaTh APryMCHTAIMIO, IPHBOJIUTH
MIPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCy KICHHUS,
BBIOWpATh CMOCOO pelieHusl y4eOHOW 3ama4yu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BbHIOMPATh HaumOojee TMOAXOMAUUMNH C y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarebCKue 1eHCTBUSA:

UCIOJIb30BaTh BOIIPOCHI KaK HMCCIEN0BATEIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PHUKCUPYIOIIHE MPOTUBOPEUYUE, MPOOIEMY,
CaMOCTOAATEJIbHO ~YCTAHaBIMBaTh HCKOMOE U JIaHHOE, (OpMHpOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHHE;

IPOBOJIUTH IO CaMOCTOSTEIBHO COCTABICHHOMY IIJIaHy HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE IO YCTAHOBJIEHNUIO OCOOEHHOCTEH
MaTeMaTUYeCcKoro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKITY COOOI;
CaMOCTOSITENILHO (DOpMyIHMpoBaTh 000OIIEHNS W BBIBOJBI MO pe3yjbTaTaM
MPOBEAEHHOTO HAONIOACHUS, HCCIEIOBaHUsA, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BIBOJOB U 0000IEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE IMPOLIECCa, a TAKXKe BBIIIBUTaTh
MPEONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undgopmanmueii:

BBISIBJIATh HEJOCTATOYHOCTh W HU30BITOUHOCTh HMH(OpPMAINH, JaHHBIX,
HEOOXOAMMBIX ISl pEIICHUS 3a/1a4H;

BbIOMpaTh, aHaIM3UPOBATh, CHCTEMAaTU3UPOBATb W HHTEPIPETHPOBATH
UH(POPMALIMIO PA3TMYHBIX BUJIOB U (HOPM MpEICTaBICHUS;

BbIOUpaTh GopMy MPEACTaBICHUS HHPOPMALMM U HWIUTIOCTPUPOBATH
pemiaeMble 3aJaydl CXEMaMH, JIuarpaMMaMiy, HWHOW Trpadukod H HX
KOMOWHAIASIMU;

OLIEHWBATh HAAEKHOCTh HMH(POPMALUK MO KPUTEPHSIM, MPEATOKECHHBIM
YUUTENIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC YYeOHbIE 1eHCTBHA:

BOCHPUHUMATh U (HOPMYJIMPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBUSIMU
U LENSIMU OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX M TMHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS TIO0 XOIy PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MMOTYYEHHBIN PE3yibTarT;

e B X0JI¢ 00CYKJICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOU TEMBI,
MpoOJIeMBI, pelraeMoln 3a/1aui, BBICKAa3bIBaTh WJICH, HAIICJICHHBIC HA ITOUCK
pEIIeHHUsI, COTIOCTABIISITH CBOM CYXKJICHHUS C CYKICHHUSIMU APYTUX YIACTHUKOB
Jyanora, OOHapy>KUBaTh Pa3iMyuMe U CXOJICTBO IMO3ULIUM, B KOPPEKTHOMU
dhopme hopmMyIUpOBaTh pa3HOTJIACHSI, CBOM BO3PAYKEHUS;

e TPEACTABIIATH PE3YJIbTATHI PEIICHUS 3a]a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CAMOCTOSTEIFHO BRIOMPATh (hOpMAT BBICTYIUJICHHS C y4ETOM 3a1a9
MPE3CHTAIIUN U OCOOCHHOCTEH ayaUTOPHH;

e TIOHUMATh U HUCIOIB30BATh MPEUMYIIECTBA KOMAHAHOW M UHIUBUAYaTbHOU
palboThI NP PEIICHUU YUeOHbIX MAaTEMATUYECKHUX 33]1a4;

e TMPUHUMATH IIEJIb COBMECTHOW NEATEIHHOCTH, TUIAHUPOBATH OPTaHU3AIIUIO
COBMECTHOM pa0OTBI, pAaCIpeAessaTh BUIbI pabOT, TOTOBApPHBATHCH,
o0CyXJIaTh MPOIECC U pe3yibTaT paboThl, 0000IIATh MHEHHUSI HECKOIbKUX
JIIOJICH;

e yYacTBOBaTh B TpyHmoBeIX ¢opMax paboTel (OOCYXIeHHs, OOMEH
MHEHHSIMHU, MO3TOBBIC IITYPMBI M JPYTHE), BHIMOIHATH CBOIO YaCTh pabOTHI
U KOOPIWHHUPOBATh CBOW JEHCTBUS C JPYTUMH WICHAMH KOMAaHJIbI,
OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOIIMH MPOJAYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eHCTBUSA

Camoopranusanus:

e CAMOCTOATEJIbHO COCTABJATH IUIaH, AITOPUTM peIIeHUs 3a1add (WJId €ro
4acTh), BBIOMpATh CIOCOO pEHIeHUS ¢ Y4ETOM HMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh H KOPPEKTHPOBATH
BapUaHTHI PEIICHUM ¢ yU€TOM HOBOM MHGOPMAITUH.

CaMOKOHTP 0/1b, IMOLMOHAJIbHBIN HHTEJJICKT:

e BJAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yibTaTa
pEelIeHUsT MaTEMaTUYECKOU 3a1a4u;

e MPEIBUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh MPU PEIICHUM 3a]1auu,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBHUE pe3yjbTaTa JACATEILHOCTH MOCTABJICHHON eI U
YCIIOBUSIM, OOBSICHSATH MPUYUHBI JTOCTHDKCHHS WM HEIOCTHKEHUS LEJH,
HaxOJIUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHBI



K xoHiy oOyuyeHuss B 7 Kjacce OOydarolIUWCS TOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTAThI:

Yutate uH(OpManMio, MNPEICTABICHHYIO B TaOiMIlaXx, Ha JguarpaMmmax,
NPENICTaBIATh JaHHBIE B BUJE TaOJHI], CTPOUTH JUArpaMMbl (CTOJOMKOBBIC
(cTronbuarsie) ¥ KPYroBbI€) MO MAaCCUBAM 3HAUYCHUH.

OnucelBaTh M UHTEPOPETUPOBATH  peajbHbIE  YUCJIOBBIE  JaHHBIE,
Ipe/icTaBlIeHHbIE B TAOMUIIaX, HA quarpaMMax, rpadukax.

Hcnonws3oBaTh 171 ONMUCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTECPUCTUKH:
cpenHee apudmeTHdeckoe, MeauaHa, HAWOOJbIIEe W HAaWMEHBIEE 3HAYCHUS,
pa3max.

HNmerp mnpencraBieHWe O CIIy4alHOM W3MEHYMBOCTM Ha IIPUMEpax ILIEH,
(bu3nUecKX BEIMYHUH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEACTaBICHHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

K xoniy obOydeHus B 8 KJjacce OOyJarOMIHMICS TONYYHUT CICTYIOIINE
IIPEAMETHBIE PE3YJIbTAThI:

W3BrekaTh U mpeoOpa3oBbIBATH HH(POPMAIUIO, TPEACTABICHHYIO B BHIIC
TabJuIl, TUarpaMm, rpaduKoB, MPEACTABIATh JTaHHBIC B BHUJIE TAOJHII, AMArpamm,
rpadukos.

OnuchiBaTh J@aHHBIC C TMOMOIIBIO CTAaTUCTHUYECKUX TIOKa3aTeNen: CpeaHux
3HAYEHUN U MEp paccenBaHMs (pa3Max, JUCTIEPCUs U CTaHJAPTHOE OTKJIOHEHHE).

Haxonuth 4acTOTHI YMCIOBBIX 3HAUEHUHN U 4aCTOThI COOBITHI, B TOM YHCJIE 11O
pe3yabTaTaM U3MEpEeHU 1 HaOJIIOACHU.

HaxoauTe BEpOSTHOCTH CIy4allHBIX COOBITHI B OIBITaX, 3Has BEPOSTHOCTHU
3JIEMEHTApPHBIX COOBITUH, B TOM UHCJI€ B OMNBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonb3oBath rpaduueckue MOENIU: AEPEBO CIy4alHOTO 3KCIEPUMEHTA,
IyarpamMMebl Diliiepa, YuCcaoBasi mpsiMas.

OnepupoBaTh  MOHATHUSMH: MHOXECTBO, IOAMHOXECTBO,  BBIIOJIHATH
omepaluy HaJ MHOXECTBaMu: OObEJUHEHUE, TIepPeceueHue, IOMOIHEHHUE,
MEePEYUCIATH 3JIEMEHTBI MHOXKECTB, IPUMEHSTH CBOMCTBA MHOMXECTB.

Hcnonb3oBaTh rpaduueckoe mpeicTaBlieHue MHOKECTB U CBA3EH MEX1y HUMU
JUISL ONTMCAHUSI TIPOIIECCOB U SIBICHUM, B TOM YHCJIC TIPU PEIICHUH 3a/1ad U3 IPYTUX
y4€OHBIX IPEIMETOB U KYPCOB.

K xoHiy oOydeHuss B 9 kjacce oOydarOIIMICS TMONYYHUT CIETYIOIINE
peAMETHBIE PE3YJIbTAThI:

N3BnekaTh 1 mpeoOpa3oBbIBaTh MHGOPMAIIUIO, MPEJCTABICHHYIO B pa3JIMYHbIX
HCTOYHUKAX B BUJE TAOJUII, JUarpaMm, rpauKkoB, MpeCTaBIsATh JaHHBIE B BUJIC
TabJIU1l, JUarpaMm, rpaguKoB.



Pemary 3amaunm oOpraHM30BaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
UCMOJIb30BaHUEM KOMOWHATOPHBIX MPaBUI U METOJIOB.

Hcronbp30BaTh ONUCATENBHBIE XAPAKTEPUCTUKU UL MAaCCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUEHUS U MEPBI PACCEHBAHMS.

HaxonuTth 4acToThl 3HaYEHHH M YaCTOThI COOBITUS, B TOM YHCJIE MOJb3YSCh
pe3ynbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHHIA.

HaxoauTe BEpOSTHOCTH CIy4allHBIX COOBITUM B M3YYEHHBIX OMNBITAX, B TOM
YHClie B OMNBITAX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX
VICIIBITAHUU 10 IIEPBOI0 yCIIEXa, B CEPUAX UCIBITAaHUN bepHyIum.

NmeTrp mnpencraBieHUE O CIydYalHOM BEIMYMHE W O PACHpPEICIICHUU
BEPOSITHOCTEM.

Hmetp mnpenctaBieHWe O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYHMBOCTH M O POJIM 3aKOHA OOJBIIMX YHCEN B
IPUPOJIE U OOILECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Yder peajqu3auuu nporpamMmmsbl JIeKTPOHHbIE
HanmeHoBaHHe pa3iesioB H TEM BOCITUTAHMSA U nmudpoBbIe
Ne i/m P KoanuectBo (unpp )
NMporpamMmbl npo¢GopUEeHTANMOHHOT0 MUHUMYMA oOpa3oBare/jibHbIe
JacoB
pecypchbl
Y cTaHaBIMBaTh IOBEPUTEIILHBIC OTHOLICHUS 5 oK
buomoteka
1 [IpencraBnenue faHHBIX 7 MEXKTy yUMTEIEM U 00yHatOmMMUCH, 1
CHOCOGCTBYIOLIX IO3UTHBHOMY https://m.edsoo.ru/7f415fdc
BOCIIPUATHIO YUAIIUMUCS TPeOOBaHHI 1
) 0 2 pPOCKO yUHTEII; but6mmoreka IIOK
fucatenbHas CTaTHCTHKa ITPUBJICKATb BHUMAaHUC 06yHaIOHIHXCH K https://m.edsoo.ru/7f415fdc
00Cyx1aeMoil Ha ypoke uH(OopMaIiH,
AKTUBH3ALMH [TO3HABATEILHON NEATENLHOCTH
. . but6mmoreka [IOK
3 CryuaiiHasi H3MEHYHBOCTD 6 00yJarommxcs; httos:/Jmedsoo.ra/TEA1 56
HOJJIEPIKUBATH B JIETCKOM KOJUIEKTHBE tps://m.edsoo. S
JICTIOBYI0, IPYKeTF00HYI0 aTMochepy;
CTPOHUTH BOCIIUTATEILHYIO NEATEILHOCTE C Bu6morexa IIOK
4 Beenenue B Teoputo rpagos 4 P yio . . H
YYIETOM KYJBTYPHBIX Pa3iMuuil JeTeH, https://m.edsoo.ru/7t415fdc
HOJ'IOBOSpaCTHLIX n I/IHJII/IBI/IJIyaHBHBIX
5 BeposiTHOCTB 1 yacTOTa CIly4allHOT O 4 0CObeHHOCTEH; . 6 bu6motexa LIOK
HaXOJUTh LIEHHOCTHEIH acIEKT y4eOHOro
CoOBITHS TR 1 i https:/m.edsoo.ru/7f415fdc
3HaHMs ¥ HH(OpMaIKH, 00ECIICUNBATE €r0
OHMMAaHHUE U TIEPESKUBAHNE 00YIAFOIIIUMUCS.
. bubmmoreka [IOK
6 O0001IeHnE, CHCTEMATU3ALIMS 3HAHUI 5 s
https://m.edsoo.ru/7f415fdc
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8 KVIACC

Y4er peasiuzaumu nporpamMmmbl DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM BOCIIMTAHMS U uudposbie
Ne i/t P KouauuecTBo (unp )
NMporpaMmbl Npo¢OpHUEeHTALMOHHOT O oOpa3oBare/jibHbIEe
4acoB
MHMHHMYMa pecypcsl
Co3naBarh B y4eOHBIX KJIaccax bubmuotexa [IOK
1 IToBTOpeHue kypca 7 kiacca 4
Pa3HOBO3PACTHBIE JETCKO-B3POCIbIE https://m.edsoo.ru/7f417fb2
5 OnucarenpHas CTaTUCTHKA. 4 OBIIHOCTH OOy4AIOMMXCH; bu6moreka [JOK
PaccenBanue qaHHBIX YCTAHABMBATE AOBCPHTCIBHDIC https://m.edsoo.ru/7f417fb2
OTHOILCHHS MEXIY YIUTEIEeM U
3 MHOKeCTBA 4 00yuaroIIUMHUCS, CHOCOOCTBYIOIINX brbmiorexa LIOK
MO3UTUBHOMY BOCTIPUSITHIO YYAIllUMHCSI https://m.edsoo.ru/7f417£b2
. TpeOOBaHuUit ¥ POCHO yUUTEJIS; bubmorexa [IOK
4 BepostHoCTb city4aifHOro coobITHS 6 P p Y ’ 1
MPUBIICKATh BHUMAaHKE 00yYarOIIXCs K https://m.edsoo.ru/7f417fb2
o0cyKIaeMoii Ha ypoke HH(pOpMaIUH, Bu6mroreka LIOK
. Brezetie b Teopuio rpago 4 AKTHBH3AIMH T103HABATEILHON https://m.edsoo.ru/7f417fb2
eSATEbHOCTH 00YUarOIIUXCS;
6 Crnyuaiinble COOBITHS 8 : erero bubmorexa [IOK
MOJICPXKUBATH B JIETCKOM KOJUICKTHUBE
yi P https://m.edsoo.ru/7f417fb2
JIETIOBYIO, IPYKEIMOOHYI0 aTMocdepy;
AHAM3UPOBATH PEaJbHOE COCTOSHHUE JIEIT
B yueOHOM KJacce;
CTPOHTH BOCITHTATEIIBHYIO ICSATEIBHOCTD
; O6001en1E, CHCTEMaTU3ALHs 4 C YHCTOM KyJIbTYPHBIX pasiiiinn ACTCH, Bubmoreka [IOK
3HAHUU TOIOBO3PACTHBIX | HHIMBHAYAILHBIX https://m.edsoo.ru/7f417{b2
0COOEHHOCTEH;
NPUBJIEKAaTh BHUMAaHUE 00yJaIONIIXCs K
[IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha
YPOKE SIBJICHUI, IOHSATUH, IPUEMOB.
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9 KVIACC

Yder peannzaunu nporpamMmsl JIeKTPOHHBIE
HanmeHnoBaHue pa3iesioB U TeM BOCIIUTAHMSA M IPO(POPUEHTALMOHHOTO ungposbie
Ne ni/nn P KosmuectBo pogop " (unpp )
NPOrpamMmbl MHHHUMYMa oOpa3oBare/jibHbIE
4acoB
pecypchl
[MoxaepKuBaTh B JCTCKOM KOJJICKTHBE bu6mmoreka [IOK
1 IToBTOpeHue kypca 8 kiacca 4
JICIOBYI0, APYXKEIOOHYI0 aTMochepy; https://m.edsoo.ru/7{41a302
CO3/1aBaTh B y4eOHBIX Kilaccax BuGmorexa LOK
2 DneMeHThl KOMOMHATOPUKH 4 .
P Pa3HOBO3PACTHBIE JETCKO-B3POCIIBIE OOIIHOCTH https://m.edsoo.ru/7f41a302
00y4JaroImXcs;
but6mmoreka IIOK
3 I'eomeTpuyeckasi BEpOsSTHOCTh 4 YCTaHABJIMBATh JIOBEPUTEIHHBIC OTHOLICHHS
https://m.edsoo.ru/7f41a302
MEXIY YYHTEJIEM U 00yJarolIuMHUCH,
4 Vicrbitanus Bepaymm 6 CMOCOOCTBYIOIINX TO3UTHUBHOMY BOCIIPUSITHIO bubimorexa LIOK
yJanmmMucs TpeGOBaH it 1 IPOCKO YIHTEIs; https://m.edsoo.ru/7f41a302
. aHaJIU3HPOBATh peajIbHOC COCTOSIHUE ACTI B BubmuoTteka ]_IOK
5 CnyuvaiiHas BeTMYMHA 6 .
yueGHOM Kracce; https://m.edsoo.ru/7f41a302
CTPOHTH BOCITUTATENBHYO JIESITEIBHOCTD C
Y4ETOM KYJBTYPHBIX pa3inyuiid IeTeH,
TIOJIOBO3PACTHBIX U MHIMBHIYaJIbHBIX
0COOEHHOCTEN;
OpraHM30BBIBATh PAOOTy 00yyYarOIIMXCs C Bu6smorexa [TOK
6 Ob6obuienne, KOHTPOIb 10 COIIMAJIbHO 3HAYMMON MH(pOpMAIMEH 110 https://m.edsoo.ru/7f41a302
MIOBOJTY ITOJTy9aeMOi Ha YPOKE COLMAIBHO
3HaYUMOU UH(pOpMAIMA — 00CYXIaTh,
BBICKa3bIBaTh MHECHHE.
OBLIEE KOJIMYECTBO YACOB ITO 34
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