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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe  NpU  HU3YYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAY4YHOrO LHMKJIA, B YaCTHOCTU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyYaromuxcs MpH
U3YYEHUU TEOMETPUM Yepe3 O00EeCredyeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[TpuoputreTHBIMM 33JayaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3iery
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMupoBaHHE  YMEHHUS ~ BIAJETh  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHE YMEHHS pAacliO3HABaTh HA YEPTEkKaX, MOACISIX U B peaJbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIaJEThb METOJAMHU JI0Ka3aTEeIbCTB M aJTOPUTMOB
pElIeHUs,, YMEHUSI UX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpECca K U3YUEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHAIEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBbIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATHUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensiercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
MPOrpaMMBbl, pacHpe/eIEHHBIM 10 TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIAET OPTraHW30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEILHO M MOCTYNATEIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  O0ydeHHSs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, oOOecneyuTh yriayOnaeHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyaymiel mpodeccuu, obOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUICIIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢Guryp B mapajuiesibHON MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayneapHOCTh IUIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoekuuss  Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIsIpax.

VYriael B OpOCTPAHCTBE: Yroyl MEXAY NPSAMOW U IIOCKOCTBIO, BYTPaHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbI U MHOTOIPAHHBIE YTJIbL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAsi PU3MbI, OOKOBasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamuiaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuaa, MPaBHIbHAs TPEYroybHAas NUPaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTas3Jp,
JOAEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajy, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMIUTIaHApHbIM  BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTvsi: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHYECKas TOBEPXHOCTH,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munmHapa u KoHyca. CummeTpusi cepbl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OObEM mpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U KoHyca. O0BEM I1apa U 1mapoBOro
CerMEHTa.

KomOunanmu Tenm BpamieHuss ¥ MHOTOTpaHHHKOB. [Ipu3Mma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (mapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ IEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3noxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHUs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OTtoOpakenus. [[BHKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pPKAIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSAMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoLeTyp TPaKJaHCKOTo oOmecTBa (BBIOOPBI, OMPOCHI W APYroe), YMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JPYTUX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, cOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATEJIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs 3CTETUKY MaTeMaTHUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN NS TEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYPhl, TIOHUMAaHWE BIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWUW JUIS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHMAaHUE
MaTeMaTHYECKOM HayKh Kak c]epbl 4YeToBEUeCKOM IesATEebHOCTH, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TO3HAHMUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYID M MCCIEI0BATEIbCKYIO JEATEIBHOCTD
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIAITh M XapaKTePU30BaTh CYIIECTBEHHBICE MPHU3HAKH MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThH CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHUS /7151 00OOIICHHS U CPAaBHEHHsI, KpUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, EAMHIUYHbIE, YaCTHBIE U OOIIIHE, YCIOBHBIC;

BBISIBJIITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIOMCHUIX W YTBEPXKACHHUAX, MpejaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(IpsiIMBIC W OT MPOTUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaregabcKkue 1eHCTBUA:



UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYUEe,  MOpodiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0OBAHUE
10 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, IBJICHHSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecCa, a TaKXKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh UH(POPMALMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAJIU3UPOBATh,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh MH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh Ha/IEKHOCTD uHbOopMauu o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIE AeiCTBUA

Oo0menne:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUs IO XOAY PELICHUs 3aaadd,
KOMMEHTHUPOBATH ITOJy4YECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOJemMbl, pelaeMol 3aJauyd, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IOHMCK
pELIEeHUs, COIOCTABIATh CBOM CYXKACHUS C CYXIACHUSAMHU APYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEICTABIATh PE3yJIbTAThl PELICHUS 3a1a4M, DKCIIEPUMEHTA, UCCIIEI0BaHNs,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3ajaad
MPE3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIBLHON  pediieKCHMH KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCThH
criocobaMu CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTaTa pPEIIeHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEIICHUHU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HalICHHBIX OIMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHWBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBUSAM, OOBSICHATH PUIHNHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl TpU pEHICHUH YYeOHBIX 3a7a4, MPUHUMATh Iedb COBMECTHOMU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHMHOBBIX GopMax paboThl (00CykaeHUS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K xoniry 10 kiacca oOyyaromuics HayquTCs:

e CBOOOAHO OMEPUPOBATH OCHOBHBIMHU TOHSTHSAMH CTEPEOMETPUN TIpU
pEIIeHNH 33729 ¥ IPOBEJICHIUH MaTeMaTHIYECKUX PACcCyKIICHUH;

e IMPHUMEHATH AKCHUOMBI CTEPEOMETPUHU M CJIEACTBUSA U3 HUX IMpPHU PEIIECHUU
reOMETPUUYECKUX 33/1a4;

e KIAcCU(UIMPOBATH B3aUMHOE PACIOJIOKEHHE TMPSAMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B POCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH TOHATHUSAMHU, CBSI3AHHBIMH C yIJIaMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MNpSIMOU U
IUIOCKOCTBIO;

e CBOOOIHO OTEPUPOBATH OHATUSMH, CBSI3aHHBIMU C MHOTOTpaHHUKAMU;

e CBOOOIHO pacmo3HAaBaTh OCHOBHBIE BHUIb MHOTOTPAHHUKOB (TpH3Ma,
nupamua, NpsSMOYToJIbHBINA Napaienenunen, Kyo);



e KJIACCH(PUIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJ1accuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJIHSITH napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BHITIOJHATH W300pakeHus puryp
Ha [JIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TpHU3Ma,
nupamuja), FeOMETPUUYECKUX TEJ ¢ TpUMEHEHUuEM hopmy;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HaXO0XX/ICHUE TE€OMETPUUYECKUX BEIUYMH, MPUMEHSISI U3BECTHBIE METOJbI
IIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECKUX 3a]1a4;

e WU3BJEKaTh, MNPEOOPA3OBBIBATH M WHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPUMEHSATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3YYCHHBIC MOHSATUS B
mpoiiecce  IMOWMCKa  pelIeHUsT MaTeMaTU4ecKd  CPOpMYIMPOBAHHOMN
npoOIeMbl, MOAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJTUYMH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMHU, CBA3aHHBIMU C IMJIMHAPUYECKOM,
KOHMYECKOH U CchEepUYeCKOM TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;



ONEPUPOBATH MOHITUSIMH, CBSI3AHHBIMU C TE€JIaMU BPAILCHUS: [IWJIMHAPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) u
OOBSICHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIOIOKEHNE C(hephl U TIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalleHUs,
O0OBEMBI U IUIONIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBS3aHHBIMU C KOMOWHALMSMU Tel
BpaIeHus] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHUSI MEXY IO IIMHU TTOBEPXHOCTEH U 00bEMaMu
IMOIO0OHBIX TEN;

n3o0paxarbh u3ydaeMble (DUTYpBI, BBIIOJHATH (BBIHOCHBIC) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTexKax U pUCYHKax;

CBOOOJTHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTEpaIiy HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPUHAT;
pelarbh reOMeTpUYECKUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUHCIICHHE PACCTOSSHUM OT TOYKM JI0 IUIOCKOCTH, B
L[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PELIECHUU;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOHATh M300paXK€HUSI MHOTOTPAHHUKOB UM TeJ BpaAIllICHUS MpU
MapajuIeJIbHOM  [EPEHOCE, UEHTPAJIbHOM CUMMETPUHM, 3€pPKAJIbHOMU
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHUS LWJIMHIpA
(mapayienTbHO U MEPIEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M TIPOXOASAIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METO/Abl TOCTPOCHHS CEUECHWI: METOA CIEA0B, METO]
BHYTPEHHETO IPOCKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

MPUMEHSTh TeoMeTpudeckue (aKThl Il PEelIeHUs] CTePEeOMETPUUYECKHUX
3a/1a4, MOPEANOoJIararllnX HECKOJIbKO IIaroB pEeIIeHUs, €CIH YCJIOBUS
IIPUMCHEHHUS 3a/I1aHbI B SIBHOM 1 HESIBHOH (hopme;



pemarh 3aJadd Ha JOKa3aTebCTBO MAaTEMAaTHUYECKHMX OTHOLIEHWW U
HAXO0XKJECHUE T€OMETPUYECKUX BEJIIMUNH;

IIPUMEHATH NPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

IIPUMEHATh  IIOJIyYEHHbIE  3HAaHWA HA  NPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyallMU, IPUMEHATH U3Y4CHHBIE
IIOHATHUS, TEOPEMBI, CBOMCTBAa B  IIpOLlECCE IIOMCKA  PEILICHHUS
MaTeMaTHYeCKu  c(POpPMYJIMPOBaHHOW  MpOOJIEMBI,  MOAEIUPOBATH
peanpHbIE CUTYallMM Ha SI3bIKE T'€OMETPHUH, MCCIEA0BATH IOCTPOCHHBIC
MOJENN C MCIOJIb30BAHUEM TI'€OMETPUYECKUX TOHSATUM M TEOPEM,
anmapata anreOpbl, peuiaTb MPAKTUYECKUE 3aJayd, CBSI3aHHBIE C
HAXO0XKJECHUEM T'€OMETPUYECKUX BEIUYHH;

UMETh NPEJCTAaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUM Kak
COCTAaBHOM YacTu (hyHAaMEHTA pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo 1yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontpoaeneie | Ipaxrireckue o0pa3oBaTe/IbHbIE
padoThI padoTshI pecypen
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOE pacnosiokeHue NpsIMbIX B 6
IIPOCTPAHCTBE
3 [TapannenbHOCTh IPSAMBIX M IJIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepneHamiynﬂpHocn) IPSMBIX U o5 1
IJIOCKOCTEH B MPOCTPAHCTBE
VYriel U paccTossHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
8 HOBToPeHHe, 000011IeHHEe U CUCTEMATHA3AIHS 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
No 11/ HaunmeHoBaHMe pa3je/ioB U TeM Komrponsusre  Tpaxrmsecke (uudpossbie)
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI pecypenI
1 AHaMTHYECKasi TeOMETPHS 15 1
5 [ToBTOpECHHE, O606H16HI:I€ u 15 1
CUCTEeMAaTH3alMsl 3HAaHHHA
3 O0bEM MHOTOTpAaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJBIX TET
6 JBrokeHus 5 1
-, [ToBTOpEHMeE, O606I.L[€HI:IG U 17 2
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHBIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NPOBEPSIEMOr0 .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOUKA, NPsMasi, INIOCKOCTb
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUH W CIEJICTBUS M3 HUX IPU PEIICHUU
' TEOMETPUUCCKHX 33714
73 OnepupoBarh MOHATHUSMH: MapaUICIBHOCTh U TMEPIECHIUKYISIPHOCTh
' OPSIMBIX M TUIOCKOCTEH
74 KnaccuduupoBath B3aMMHOE PACIIONIOKEHHE MPSIMBIX U IUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHSATHSAMHU: IBYIPAaHHBIA Yrojl, TPaHH JBYTPAHHOTO YTJIa,
7.5 peOpo IBYrpaHHOTO YTia, JUHEHHBIM YroJI IBYTPaHHOTO YIiia, TpajycHas
Mepa JIBYTPaHHOTO yTiia
76 OmnepupoBaTh NOHATUSMH: MHOTOTPAaHHHK, BBITYKJIBIA W HEBBITYKIBIIA
' MHOTOTPaHHHK, JIEMEHTHl MHOTOT'PaHHUKA, TPABUIIbHBI MHOTOTPAaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHUKOB (TIHpamuua, IMpH3Ma,
' IPSIMOYTOJIBHBINA Napauieenures, Kyo)
KnaccudunupoBatb ~ MHOTOrpaHHMKM,  BBIOMpass ~ OCHOBaHHUS  JUIs
7.8 Kjaccu(uKanuy (BBIMTYKIIbIE M HEBBIMTYKIIbIE MHOTOTPAaHHUKH, NTPaBUIIbHBIE
MHOTOTPaHHUKH, IPSIMbIE U HAKJIIOHHBIE TPU3MBI, TapaJuIeIeUIe/Ibl)
7.9 OmnepupoBaTh MOHATUSAMH: CEKYILAs MNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBACHATH NPUHIMIBI TOCTPOEHHS CEUEHU MHOTOTPaHHUKOB, MCIIONIb3Ys
' METOJI CJIE/IOB
Ctpouth ceuyeHHss MHOTOIPAaHHMKOB METOJIOM CJIE/IOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (QUTYp:
BUJ] CBEPXY, COOKY, CHU3Y
Pemate 3agaun Ha HaxXOXJAE€HUWE NEOMETPUYECKUX BEIMYMH MO oOpaslam
WIA alTOpUTMaM, TPUMEHSS H3BECTHBIC AHATUTHYECKHE METOMABI TpU
7.12 pelieHNH  CTaHAApPTHHIX MaTeMaTHYeCKHUX 3aJad Ha  BBIYHCIICHHE
paccTOSTHUH MEXIy NBYMsI TOYKaMH, OT TOYKH JIO TPSMOW, OT TOYKHIO
TUTOCKOCTH, MEX/TY CKPEIINBAIOIIMHUCS TIPSIMBIMA
Pemrate 3amaun Ha HaXOXKACHHWE TEOMETPUYECKHX BEIMYHMH 10 00pasiam
WIH alTOpUTMaM, TPUMEHSS H3BECTHBIC AHATUTHYECKHE METOMABl TpU
7.13 pelIeHNH CTaHJApTHBIX MaTeMaTHUECKUX 337a4 Ha BBIYMCICHUE YIJIOB

MCKAY CKPCIIUMBAOIHUMUCA TPAMBIMHU, MCKIAY HpHMOﬁ 1 IJIOCKOCTBIO,
MCKAY IIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB




Boruncnsate 00bEMBI U TIIOIMIAIU TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 MUpaMuia) ¢ MPUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOIIASIMU [TOBEPXHOCTEH, 00bEMaMU IOJOOHBIX MHOIOI'PAaHHUKOB
715 OmnepupoBaTh MOHATUSAMH: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTypBI
W3BnekaTh, npeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHGOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTrypax, MpPEACTaBICHHYIO Ha
YepTekax U pUcyHKax
[TpumensaTh reomerpuueckue (akThl JUIsI PELICHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, OPEANOJIAraloIMX HECKOJBKO IIaroB pELICHUS, €CIIM YCIOBUS
MIPUMEHEHHS 33J]aHbl B ABHOH (popme
718 [IpuMeHATH DIpOCTEHINME IPOTrPaMMHBIE CPEACTBA M JIEKTPOHHO-
' KOMMYHHUKAIIIOHHBIE CHCTEMBI TPU PEIICHUH CTEPEOMETPUYECKHX 3a1a4
719 [IpuBoAMTH TIpUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTECH B NPUPOAE U
' KHU3HH, PACIIO3HABATH MPOSIBIIEHIE 3aKOHOB T€OMETPUH B UCKYCCTBE
[TpuMeHsATh TOTYYEeHHBIC 3HAHUS HA MPAKTHUKE: aHAIM3HPOBATH pealbHbIC
CUTYyallud U MPUMEHATh U3YUYEHHBIE MTOHATHS B IIPOLIECCE TOUCKA PEIICHUS
MaTeMaTH4ecKu c(hopMyIMpoOBaHHOM MPOOIEMBbI, MOJICIUPOBATh peaibHbIE
7.20 CUTyallud Ha sI3bIKE T€OMETPUH, HCCIEA0BaThb IOCTPOCHHbIE MOJIEIU C
UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHATHHM U TeopeM, ammapara aiareopsl,
pemaTb ~ NpPaKTUYECKHE  3aJaud, CBSA3aHHBIE C  HaxXOXKJICHHEM
Tre€OMETPHUECKUX BEITHYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTeJILHOM MPOrPaMMBbl CpelHero 001ero o0pasoBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MOHATUSAMH: LMWIMHIPUYECKAs MOBEPXHOCTb, 0OpazyroIlue
6.1 UWINHAPUYECKOM TOBEPXHOCTH, LMIMHJIpP, KOHUYECKas IOBEPXHOCTb,
' oOpa3yloliue  KOHHYECKOHM  IMOBEpXHOCTH,  KOHYyC,  chepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBath Temna BpaiieHus (IWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALICHUS
6.4 KnaccudunupoBaTb B3aMMHOE PacHookeHHe Chephl U TIOCKOCTH
OmnepupoBaTh MOHATUAMHU: LIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTa CErMEHTA, IIAPOBOW CJIOH, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
IIaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Bbuucnare 00bEMBI M IJIOMIAAM  TOBEPXHOCTEW TNl  BpalleHHS,

T€OMETPUUYECKHUX TEJ C MPUMEHEHHEM (POpMYIT




6.7

OnepupoBaTh TMOHATUSMHU: MHOTOTPAaHHUK, BIIMCAaHHBIA B cdepy U
OIMMCaHHBIN 0KO0JIO0 cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHHUK WIIH TEJIO
BpallleHUS

6.8

BBIYHCIATE COOTHOIICHHS MEXTY TUIOIIAIIMUA TIOBEPXHOCTEH U 00bEMaMuU
OIOOHBIX TE

6.9

N306paxaTts u3ydaemble (GUTYyphl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX HTHCTPYMEHTOB

6.10

BeImonHATE  (BBIHOCHBIC) IUIOCKME YEPTEKH W3 PUCYHKOB IPOCTHIX
00BbEMHBIX (UTYp: BHJ CBEpXY, COOKYy, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpAICHUS

6.11

W3BnekaTh, HMHTEPIPETUPOBATh M NPEOOPa3OBBIBATH WHGPOPMALUIO O
MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTrypax, MpPeICTaBICHHYIO Ha
YepTeKax U pUCYHKax

6.12

[TpumensTe reomerpuueckue (akThl JUISI PEHICHUS CTEPEOMETPHUYECKHIX
3a/a4, IPEANOJaralolIuX HECKOJBbKO IIAaroB pEeUIeHUs, €CIU YCIOBHUSA
IIPUMEHEHMs 3aJJaHbl B ABHOH (popme

6.13

OHCpI/IpOBaTB IMOHATHUECM: BCKTOP B IIPOCTPAHCTBC

6.14

BEBITIONHATE  ACUCTBHSI CIOXKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB H
YMHOXXEHUSI BEKTOpa Ha 4YHCJIO, OOBSICHATh, KAKUMH CBOHCTBAMU OHH
o0JIagaroT

6.15

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUIICAA IIPpU CII0OKCHUHU BCKTOPOB

6.16

OHepI/IpOBaTB MNOHATHUAMMU: JCKAPTOBbBI KOOPAHWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBEHCTBO BEKTOPOB, KOOPAUHATHI BCKTOPA, YroJl
MCXKAY BCKTOpaMHU, CKAJIIPHOC MMPOU3BEACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIIaHAapHBIC BEKTOPBI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB H IIPOU3BCACHUEC BCKTOPAa Ha YHUCIIO, YIoJ
MCXKAY BCKTOpaMH, CKAJIAPHOC IMPOHU3BCACHUC, PACKIIAAbIBATH BCKTOP II0
ABYM HCKOJUIMHCAPHBIM BEKTOPaM

6.18

3aI[aBaTI) IJIOCKOCTh YPaBHCHHUEM B )leKapTOBOﬁ CUCTCME KOOpAHAT

6.19

Pemrats HpOCTefIHIHG FrCOMCTPHUYCCKUC 3aJa4Yu Ha MPUMCHCHUC BCKTOPHO-
KOOPAWHATHOI'O METOJa

6.20

Pemrats 3agad4d Ha J0Ka3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHOIIEHUH W™
HaXOXJICHUC TCOMCTPHUYCCKUX BCJIMYUH I10 06pa3uaM WX ajJIropuT™Mam,
IIPUMCHSA HU3BECTHBIC METOAbI npu PEHICHUA CTaHIapTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

[IpuMeHATH TpocTEHIIME MPOTrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

HpI/IBOI[I/ITL MNpUMEPBI MATCMATUYCCKUX SaKOHOMepHOCTCﬁ B IpUPOAC U
JKHU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeH}ITB IMOJIYYCHHBIC 3HAHUSA Ha IPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC
CUTyallul U IMPUMCHSATH U3YUCHHBIC IMTOHATUSA B IMPOLECCEC MMTONCKA PCIICHUA




MaTeMaTH4ecku chOpMyJIUPOBAHHON MPOOIEMbI, MOAECIUPOBATh peajbHbIE
CUTyallud Ha S3bIKE T€OMETPHUH, HUCCIIEOBATh MOCTPOCHHBIE MOJEIH C
HCIOJIb30BAaHUEM I'€OMETPUUECKUX MOHATUN U TEOpEM, ammnapara aareOpsl,
pemiatb ~ OpakTHYeCKUe  3a7aud,  CBSI3aHHBIE C  HaxOXICHHEM
F€OMETPUYECKUX BETUYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

7

['eometpus

7.1

OCHOBHBIE TIOHATHS CTEPCOMETPHHU. Tqua, npsAMasd, I1IJIOCKOCTb, IIPOCTPAHCTBO.
Ilonsarue 00 akCHOMAaTHYECKOM IMOCTPOCHUHU CTECPCOMETPHUHN: aKCUOMBI CTEPCOMETPUHN
n CJICACTBUA U3 HUX

7.2

B3aumHoOe pacnonoxeHue NpsMbIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, TapAJUICIIbHbIE
U CcKpewmuBaromyecs npsmele. [lapamienbHOCTs INpsAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE: MApAJUICNIbHBIE IIPSMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTb TPEX
NPSMBIX, MAaPaUICIBHOCTh MPAMOM M IUIOCKOCTU. YIVIBIC COHAIIPaBICHHBIMHU
CTOpPOHAMH, yroJ MEXAy HNPsMBIMH B NIPOCTpaHCTBE. [lapajuienpHOCTh IIIOCKOCTEM:
[apajuleJIbHbIE IUIOCKOCTH, CBOWCTBA MapajUleNbHbIX IUIOCKOCTEeH. [Ipocreiimme
IIPOCTPAHCTBEHHbIE (UIypbl Ha IUIOCKOCTH: TeTpa’ap, KyO, Napajienenumnes,
IIOCTPOCHUE CEUECHUN

7.3

[lepneHIUKYIAPHOCTh MHPSIMOM M IUIOCKOCTH: IEPHIEHIUKYJSAPHBIE IpPSMBIE B
IIPOCTPAHCTBE, MPSMBIC NApAJIJICIIBHBIE U NEPIEHIUKYIISAPHBIE K IUIOCKOCTH, IPU3HAK
NIEPIEHIUKYJIIPHOCTH NPSAMOM M IUIOCKOCTH, TeOpeMa O MPAMOM NEPIEeHIUKYIAPHOU
IJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJl MEXIY NPSAMOU U INIOCKOCTBIO, ABYTPAHHBII
YIOJ1, TMHENHBIN yroJl ABYrpaHHOro yria. [lepneHauKymnsap U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TIOCKOCTH, PACCTOSHUE OT MPSIMOM J0 TUIOCKOCTH, MPOEKIHs (PUTypHl Ha
IJIOCKOCTh. [lepneHuKyIspHOCTh TUIOCKOCTEN: MPU3HAK NEPHEHANKYIIPHOCTH JBYX
mockocTeil. Teopema o TpEX MepreHUKYIsIpax

7.4

IlonsATHE MHOrOrpaHHMKAa, OCHOBHBIE DJJIEMEHTbl MHOIOIDAHHMKA, BBINYKIBIE H
HEBBIITYKJIbIE MHOTOTPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosbHas
puU3Ma, TPaHU W OCHOBAaHUS MPU3MBI, IpsMas M HAKJIOHHAs NPU3MBI, OOKOBas U
IIOJIHAs TOBEPXHOCTH NpU3Mbl. [lapauienenunen, NpsMOyroibHbINA MapalieIenues 1
ero cpoicrtBa. Ilupammupaa: n-yronpHas nupamuaa, TPaHW W OCHOBAHME ITHPAMUJIBI,
OOKOBas U TOJIHAsE MOBEPXHOCTh MUPaMU[bl, MpaBUIbHAs U yceu€HHas NMUpamMHa.
OnemMeHTbl MNpU3Mbl W nupamuibl. [IpaBUabHBIE MHOTOIPAaHHUKH: TOHATHE
MIPAaBUJIBHOIO MHOTOIPDAHHMKA, INPAaBWIbHAs MpHU3Ma M IPAaBWIbHAs IHPAMHJA,
MpaBWJIbHAs TPEYyrojibHas MUpaMuAa U MpaBUWIbHBIN TeTpasap, ky0. [Ipencrasnenue o
[IPaBWIBHBIX MHOTOIPDAHHUKAaxX: OKTadJp, JOoJeKa’aAp W wukocadapyrue CedeHus
IIPU3MBI U TUPaAMUIBI

7.5

CI/IMMCTpI/ISI B IMPOCTPAHCTBE: CUMMCTPHUA OTHOCUTCIIBHO TOYKH, HpSIMOI\/'I, TIJIOCKOCTH.
ONIEMEHTBI CUMMCTpPUHU B nupaMmuaax, napaejicnmIic1ax, MpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruuciienne »1€MEHTOB MHOTOTPaHHMKOB: péOpa, auaroHanu, yriael. llmomans
OOKOBOW TOBEPXHOCTM M TIOJHOM MOBEPXHOCTH MpPSIMOM NpPU3MBI, IUIOLIA/lb
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU HpsiMON mpu3Mbl. [lnomans OoxoBoi




MOBEPXHOCTH W TMOBEPXHOCTU MPABWIBHOM NHpaMuIbl, TeopeMa O IUIOIAIu
yceuénnoil nupamuabl. [loustue 06 06béme. OObEM MUPaMUIbL, TPU3MBI

7.7

[TomoOHbIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKTY IUIOIIAIIMHA TOBEPXHOCTEH,
00BEMaMU ITOIO0HBIX TET

11 KIIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

6

I'eomerpus

6.1

[wmHApUYecKas MOBEPXHOCTh, 00pa3yoIUe HINHAPHUECKON TOBEPXHOCTH, OCh
LIHJIHHI[pH‘ICCKOfI IMOBCPXHOCTH. LII/IJII/IHI[pZ OCHOBaHHus U 6OKOBaH IMOBCPXHOCTD,
o0pa3syroias 1 0Ch, IUIOLIaAh OOKOBOI U MOJHOW MTOBEPXHOCTH

6.2

Konnueckast moBepxHOCTb, 00pa3yrolme KOHMUYECKOM MOBEPXHOCTH, OCh U BEPILIUHA
KOHMYECKOU moBepxHocTH. KOHyC: OCHOBaHME W BepIlIMHA, oOpasyromias U OcCh,
IO lb OOKOBOW W TIOJHOW ITOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3yroinue u
BBICOTA, OCHOBAHMSI U OOKOBasi TIOBEPXHOCTh

6.3

Cdepa u map: ueHrp, paauyc, AMaMeTp, IO TOBEPXHOCTH cdeprl. BzaumHoe
pacnionoxeHue chepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIomaab

chepnl

6.4

I/I306pa>KeHHe TCJI BpallCHUA Ha ITIJIOCKOCTH. Pa3BépTKa OUJIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpamCHHUA W MHOI'OI'PAaHHHKOB. MHOFOFpaHHI/IK, OITMCaHHBIN
OKOJIO c@epm, C(bepa, BIIMCAHHAA B MHOT'OI'PAHHHUK, UJIW TCJIO BpalllCHUS

6.6

[Tonstue 06 oO0bEme. OcHoBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJBHOTO MapaIesienunena u cineacTBus u3 He€. O0bEM IIITMH/pPA, KOHYCA.
O06BEéM mapa u miomaas chepsl

6.7

[Tono6ubie Tena B npoctpaHcTBe. COOTHOIIEHUS MEXTY TUIOIMIAIMU TOBEPXHOCTEH,
00BEMaMHU TTOJOOHEIX TEI

6.8

Cevenuss mwinHApa (MapayielbHO M MEPHEeHAMKYISIPHO OCH), CEYeHHsS KOHyca
(mapasuienbHOE OCHOBAHMIO U IIPOXOAIIEe Yepe3 BEPIINHY), CEUEHHUs I1apa

6.9

BexkTop Ha miockoctd M B mpocTpaHcTBe. ClOKEHME U BBIYUTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4Mcilo. PasiokeHue BEKTopa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaM. [IpaBuio napamienenunena. Pemenne 3aiad, CBA3aHHBIX C IPUMEHEHHEM
IIpaBUJI IEUCTBUI C BEKTOPaAMH

6.10

[IpsmMoyronbHas cucremMa KOOpPAMHAT B mpocTpaHcTBe. KoopaumHaTel BeKTOpa.
[Ipocreiimne 3agau B KOOpAMHATax. Yroid MexAy BekTopaMu. CkaspHoe
IIPOU3BE/ICHNE BEKTOPOB. BpIunClIEHHE YIVIOB MEXAy NPSAMBIMH U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBII METOA NPU PELIEHUH FEOMETPUUYECKUX 3a4a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenne MeTomaMu JI0Ka3aTeNbCTB, aJrOPUTMAaMHU pEIICHUS 3a1ad,
yMeHue (GOpPMYIHPOBATH W OINEPHUPOBATH TOHATHSIMH: OIpEACICHHUE,
aKCMOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (POPMYIUPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTH4YeCKOW HWHIAYKIIUH,
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a1a4, OUCHHUBATDb
1 JIOTHYECKYI0  MPAaBHIBHOCTh  PACCY)KICHHI, YMEHHE OIECPUPOBATH
MOHATHUAMU:. MHOKXCECTBO, IMOAMHOXKXCECTBO, OII€pallMd HaJl MHOXCCTBAMMU;
YMEHHE WCIOJIb30BaTh  TCOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OnmrucaHusd p€ajlbHbIX MHPOLECCOB U SIBJICHUU U pu pClICHUM 3a1a4, B TOM
YHCJIC U3 IPYTUX y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMH:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha TUIOCKOCTH, YMEHUE 3a1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMHM; HCIIOIB30BaTh Tpadbl MpU

pelIeHUH 33124

YMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHUCIIO, LEN0E YHUCIIO,
CTENEHb C IIEeJIbIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
palMoOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JACUCTBUTEIbHBIM IOKA3aTEIIEM,
jJorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK 10 MOAYJI0, PALMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, ILEIbIX, pPALUOHAIBHBIX, JEHCTBUTEIbHBIX
YHCeN; YMEHHE MCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHbBIINH 00IIuii
JIenuTedb W HauMeHbliee oOliee KpaTHOe, airoputM EBkimna npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBHINIOJIHAThH BbIUMCICHHE 3HAU€HUH U peoOpa3oBaHUs
BBIDQKEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHHE  ONEpUpOBaThb  MOHATHSIMHU:
MOCJIEI0BATENbHOCTh, apu(MeTHUecKass MpOrpeccusi, TreoMeTpuyecKas

nporpeccusi, OECKOHEYHO YOBbIBAIOIIAas TIE€OMETPUYECKas IMPOrpeccus;




YMEHHUE 3a/laBaTh IMOCJIEOBATEILHOCTH, B TOM YHCJIE€ C MOMOUIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE UHMCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOJUTH apU(PMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIaMU;
MPUBOAUTH MPUMEPHI UCTOIB30BAaHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuia 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MOHATHUAMHU: PALUOHAIBHBIC, HWPpAlUOHAJIBHEBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHI/II‘/‘I, HCpPaBCHCTB W CHUCTECM, YMCHHUC PpCHIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMbBI C IIapaMCTPOM; MPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI JId PCIICHUA MATEMATUUYCCKHX

3aJlad 1 3aaa4 M3 pa3JINIHbIX obnacrei HAaYKH U peaﬂBHOﬁ KHN3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
byHKIMHA, KCTpeMyM (DYHKIIMU, HauOOJbIIee W HAMMEHBIIEE 3HAUYCHHS
(GyHKLIMK Ha MPOMEXYTKE, HenpepbIBHas (PYHKIMs, aCUMIITOTHI rpaduka
GyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUYECKUI U
¢u3nyeckuif CMBICT TNPOU3BOJHOM, TepBOOOpa3Has, ONpeneaEHHbIH
UHTETpall; YMEHUE HaXOAUThb ACUMNTOTHl rpapuka (QyHKIHUH; yMEHHUE
BBIUNCIATh  NPOU3BOAHBIE  CYMMBI, IIPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKLIMU; YMEHHE HAaXOOUTh MPOM3BOJHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIEJOBaHMUS (QYHKIMH,
HaXO/JUTh HauOONbIINE W HAaUMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTH
rpauKd MHOTOUYJIEHOB C HCIOJIb30BAHHMEM ammapara MaTeMaTH4ecKOro
aHaJINM3a; MPUMEHATh MPOU3BOJAHYIO ISl HAxXOXKICHMUS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIE COLUUAIbHO-DKOHOMHYECKUX H
¢du3nyeckux 3aaayax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MMOMOIIBIO

HHTErpaga; MNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOroO MOACIMPOBAHUA C




noMoIbI0 AU depeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, OOpaTHAs (YHKUINS,
KOMITO3UIMST (DYyHKUMH, JTUHEHHas QYHKOMSA, KBajgpaTu4Has (QyHKOus,
pauuvoHanbHass (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPHUUECKUE
GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTeIbHAs M
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3YYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTOJIB30BaTh Tpa(UKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3a7ad U3 pealbHOU
KU3HH; BBIpaKaTh (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIWYHMHAMU;
UCIIOJIb30BATh CBOWMCTBA W rpaduKu (QyHKUMH U pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300pakaTb Ha KOOPAWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbBIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JA0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOTH, 33a4d U3 00JIaCTH YIpPaBJICHUS JIMYHBIMU U CEMEUHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAKEHUS, YpPaBHEHHUs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBMIO 3a1a4d, HCCIENOBATh IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylbTAaTOB; YMEHHME MOJEIUPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aa4M, UCCIIEA0BATh
IIOCTPOCHHBIE  MOJIEIM C  HUCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIEepPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAOOpa; yMEeHHE HU3BJIeKaTb, MHTEPIPETUPOBATH
nH(pOopMalLKIo, MPEACTAaBICHHYIO0 B TaOIUIaX, Ha Auarpammax, rpaukax,
OTpaXKarOIlYI0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
uHpopMaIMi0O C TOMOIIBID TabJMIl ¥ JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TpadUuIecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; Irpa)UyecKu HCCIeA0BaTh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHne onepupoBaTh MOHATHSAMU: CIyYalHBIA ONBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYUCIATH

BEPOATHOCTh C HCIOJb30BaHUEM TIpapuiyecKUX METOJO0B; MPUMEHSATh




GOpMyIBI CIOKEHHSI U YMHOXEHHUS BEPOSITHOCTEH, (OopMyNy MOIHOM
BeposATHOCTH, (hopmyny bepHymm, koMOMHATOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, pACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, NUCIEPCHS W CTaHJAPTHOE OTKJIOHEHHUE
CIIyuallHOW  BENWYMHBI, (QYHKIHUW pACHpENCICHUS W  IUJIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeelieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpeACICHUN ISl PEHICHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YHCEN, METOABI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUYCTAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIE (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OILICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTar

YMeHHe onepupoBaTb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYHUHA yIJja, IDIOCKUN YroJl, IBYIPaHHbIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAIOIIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IIPAMBIX H HHOCKOCTefI, yrojia MeExXAay IpsIMbIMH,
Yroa MEXAy IpsAMOH U IIIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTAMH,
paccTostHUE OT TOYKM [JO IUIOCKOCTH, PACCTOSIHUE MEXAY HNPSIMbIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (1)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C MOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4U
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YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYDHI,
MHOIOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapajuienenunesa, MOpu3Ma, NOUpaMuia, (urypa M TOBEPXHOCTh
BpallleHHs, UMIMHIpP, KOHyc, map, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O0bEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefIenuIena, MNUPaMHUIbl, NPU3MBI, IMINHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M IMJIMHAPA,
NapajuleJbHbIE OCH WJIM OCHOBAHMIO, CEYEHHME IIapa, IIJIOCKOCTD,

Kacaromiasics CCbepI)I, OUIMHApa, KOHYCAa, YMCHHUC CTPOHUTHL CCUYCHHC




MHOTOTpaHHHKa, U300paXkaTb MHOTOTPAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C TOMOILBIO IEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeaeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKaX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YMEHHE NPOBOAUTH Kiaccudukanuioo Guryp 1o
pa3IMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA
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YMeHue omnepupoBaTh IOHSATHSAMH: JIBIDKEHHE B IPOCTPAHCTBE,
NapajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TOAOOHBIE (UTYPBI; YMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B TPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh T€OMETPUICCKHE OTHOIICHUS TIPH
peIICHUN 3a/la4y; HAaXOJWUTh T'COMETPHUYSCKHE BEIUYHMHBI (JTMHA, YTOJI,
IoIaab, 00BEM) NIPU PEHICHUH 3a/1a4 U3 IPYTUX YUYCOHBIX MPEIAMETOB U
U3 pealbHOW JKU3HU;, YMEHHE BBIUUCISTH T€OMETPUUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAIbL, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOJIB3YsI
W3YYCHHBIC (OPMYJBI MU METOABI, B TOM YHCIE: IUIONIaJlb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUionaas chepsl; 00bEM Kyoa,
MPSIMOYTOJBHOTO — TApaUICNICIUIeIa, TUPAMUIBI, TPU3MBI, THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHne ornepupoBaTh MOHATHSMU: MPSAMOYTOJIbHAS CHCTEMa KOOPAHMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpa Ha 4YHCIIO, pa3lIoKEHUE BEKTOpa Mo 0aswucy,
CKAJIIPHOE MPOU3BEACHUE, BEKTOPHOE NPOU3ZBEACHUE, YIrOJd MEXIY
BEKTOpAaMU;, YMEHHUE HCIOJIb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO]

AJI peHICHUA TCOMCTPHUICCKUX 3adav U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB

13

YMmenue BLI6I/IpaTL HO,I[XO,I[?IH_II/Iﬁ METOJ Ui pCHICHUA 3ada4u, TIOHUMAHUC
SHAYUMOCTH MATCMATUKH B HU3Y4YCHHU NPHUPOAHBIX H O6HI€CTB€HHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NMPUMEPLI MATEMATHUICCKUX

OTKPBITUI POCCUICKON U MUPOBOM MaTeMAaTHUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1 Yucna u BBIYUCIECHUSA

11 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel

12 Panyonanenele  uyncna. OOBIKHOBEHHBIE U JIECATHYHBIE JpPOOM, IPOLICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypallbHOW cTeneHHu. J[elcTBus ¢ apuMEeTHISCKUMU
' KOpPHSIMU HaTypaJIbHOW CTENIEHU

14 Crenens ¢ 1enpIM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI

JleiictButenbHbie  4uCia. ApuMeTHUECKHE ONepanuud C JICHCTBUTCIBHBIMU
17 yuciaamu. [IpuOGnuxéHHble BBIYMCICHUS, TPaBUila OKPYIJICHUs, IPUKHUJIKA U OLEHKa
pe3yibTara BBIYMCICHUN

1.8 [IpeoOpa3oBaHue BbIpaKECHUN

1.9 KommuiekcHbie uncia
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPABHEHUS

2.2 HppanyonaibHble ypaBHEHUS

2.3 TpuroHomerpudeckue ypaBHeHUs

24 [TokazaTenbHbIe U JTOTapU(PMHUUECKIE YPAaBHEHUS

2.5 Hensle n 1poOHO-paIiiOHaIbHbIE HEPABEHCTBA

2.6 HppanyoHanbHble HEPAaBEHCTBA

2.7 [TokazarenbHble U JIorapupMuUIecKe HEpaBEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Matpuna cucTeMsl IMHEWHBIX ypaBHeHUN. ONpenennTenb MaTpHULIbL
3 OyHKIUHU U TpadUKU

3.1 OynHkuus, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aunmuo oOpaTHBIE




byakuun. YErHbie 1 Heu€THBIC QyHKIMU. [leproanyeckue GyHKIIN

OO6nacTp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkuumu. Hymu ¢ynknuu.

[TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXyTKM  MOHOTOHHOCTH  ()YHKIUH.

3 Makcumymbl U MUHUMYMBI GyHKIuu. Haubonbliee u HauMeHblllee 3HAUYCHUE
(GyHKINU Ha TPOMEXKYTKE
33 Crenennass ¢yHKUMS C HaTypalbHBIM M LENbIM Moka3ateneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIMU, KX CBOWCTBA U IpauKu
36 Toukm paspeiBa. Acumntotel rpadukoB (ynkruii. CBoiictBa  (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 ApudmeTrndeckasi U reoMmeTpuueckas nporpeccuu. opmyna ciI0XKHBIX TPOIICHTOB
4 Hauana marematnyeckoro anammsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHre NPOU3BOAHON K UCCIENOBaHHIO (YHKUMA HAa MOHOTOHHOCTH U
4.2 IKCTpeMyMbl. Haxoxmenue HanOOIbIIEr0 U HAUMEHBINETO 3HAYCHUs (YHKIMU Ha
OTpe3Ke
4.3 ITepBooOpa3znas. MuaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTH
6.3 KomOunatopuka
7 TeomeTpust
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopaunaTs! 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTuka: anredpa U Hadajga MaTEeMaTHUYECKOTO aHallu3a, TeoMeTpusi. Anredpa
1 Hayajia MaTeMaTtuueckoro a"ainmza. 10-11 kmacc. Anumon HI.A., Koxsarun
FO.M., TkaueBa M.B. u ap. AkuuonepHoe o0iiecTBo «M31aTEIHCTBO
«IIpocemenue»

* MaTeMaruka: anredpa v Hauajia MaTeMaTUYECKOTO aHaIu3a, FEOMETPHSL.
I'eomeTpus. 10-11 knacc. Atanacsa JI.C., byry3oB B.®., Kagomuer C.b. u np.
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