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HHOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomerpusi» 6a3oBoro ypoBHs it ooydatonuxcs 10 —11
KJlaccoB pa3paboraHa Ha ocHoBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa cpenHero oOmero o0pa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
IPEIbSBIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, M TPaJAULUN POCCUHCKOro 0Opa3oBaHMUS.
Peanmuzanmss  mporpammbl  o0ecrieyMBaeT — OBJAJCHHE  KJIIOUEBBIMH  KOMIETECHIUSIMH,
COCTABJIIOLIMMHM OCHOBY JJIsi CaMOpa3BUTHS M HENPEPhIBHOIO 0O0pa30BaHUs, LEIOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS TMYHOCTH 00YUaIOIIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp ydeOHOro Kypca TeOMETpUHM Ha YPOBHE CpelHero ooumiero oOpa3oBaHUs
00yCJIOBJI€HAa NPAKTUYECKOH 3HAUYMMOCTBIO METANPEIMETHBIX M TPEIAMETHBIX pe3ylIbTaTOB
oOyueHusi TeOMETPUM B HAMPaBICHUH JIMYHOCTHOTO Pa3BUTHUs OOydarommxcs, GOpMUPOBAHUS
(YHKIMOHATHPHOH MaTeMaTHYeCKOW T'PaMOTHOCTH, HW3YYEHHs IPYIHX Yy4eOHBIX IHCLUIUIMH.
Pa3Butne y 0Oydaromuxcsi NPaBUWIBHBIX MPEACTABICHHM O CYIIHOCTH U TMPOUCXOXKICHUH
reOMETPUUYECKUX aOCTPaKIMi, COOTHOLIEHUH PEAJbHOTO U MJI€ATbHOI0, XapaKTepe OTPaKEHUs
MaTeMaTUYeCKOW HAYKOW SBJICHHM M MPOLECCOB PEAIbHOIO MHPA, MECTE€ F€OMETPUU B CUCTEME
HAayK M pPOJM MaTEMaTHYECKOIO MOJEIUPOBaHUS B HAyYHOM I[IO3HAHUUM MU B IIPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS YdYallUXCs, a TakKkKe KadecTB
MBIIUICHUS, HEOOXOAUMBIX JUTSI a[aNTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus aBiseTcss OAHUM U3 0a30BBIX MMPEAMETOB Ha YPOBHE CPEAHETO 00IIero oOpa3oBaHus,
TaKk Kak o0ecrneuynBaeT BO3MOXKHOCTb H3YYEHHS KaK JUCLUIUINH €CTECTBEHHO-HAYyYHOU
HaIlpaBJIEHHOCTH, TAK U TYMaHUTaPHOM.

Jlornyeckoe MbIIUIICHHE, (HOPMHUPYEMOE IMPH HM3YYCHUH OOYYAIOUIMMUCS MOHATHHHBIX OCHOB
T€OMETPUHU U NMOCTPOCHUHU LIETIOYKH JJIOTUYECKHUX YTBEPKJICHUN B XO/€ PELICHUSI TEOMETPUUYECKUX
3a/la4, YMEHUE BBIJBUTraTb W OIPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO HCIIOJIB3YIOTCA MpU
pEIIeHNH 3a]]a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (DU3HKH.

YMeHue opueHTHPOBATHCA B NMPOCTPAHCTBE UIPAET CYILIECTBEHHYIO POJIb BO BCEX 00JacTIX
NesITeIbHOCTH YenoBeka. OpueHTalus 4eloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOO0XOAUMOE
YCIJIOBUE €r0 COLMAILHOTO ObITHS, (hOpMa OTPaXKEHHS OKPYKAIOIIEr0 MUpPa, YCIOBHUE YCIEIIHOTO
MIO3HAHUSA " AKTUBHOTO npeoOpa3oBaHus JNENCTBUTEIBHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMH 00pa3zaMu 0ObEIMHSAET pa3Hble BUJIbI YU€OHON U TPYAOBOM N1€ATEIbHOCTH,
ABIISICTCS OJHUM U3 TNPO(PECCHOHANTbHO BaXKHBIX KayecTB, II03TOMY aKTyajlbHa 3ajada
¢opMupoBaHusl Yy OOydYarOIIMXCSl MPOCTPAHCTBEHHOTO MBIIUIEHHUS KaK pPa3HOBUAHOCTH
O00pa3HOTO MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B TIOATOTOBKE K MPAKTUYECKOH
JEeSITEIbHOCTH 110 MHOTMM HaIlPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl yaeOHOTO Kypca «l'eoMeTpusi» Ha 6a30BOM YpOBHE 00yUYeHUs
— o0meo0pa3oBareabHOEe U OOILIEKYJIBTYPHOE DPa3BUTHE OOydaroOUIMXcS uepe3 oOecredeHue
BO3MOXHOCTHU HpI/IO6peTeHI/I${ N HCIIOJIB30BAHUA CUCTEMATUYCCKHUX T'COMETPUUCCKUX 3HAaHUU "
JCUCTBUH, CIENU(UIHBIX TEOMETPUHU, BO3MOKHOCTH YCIICUITHOTO MPOOKEHHS 00pa30BaHUs 10
CIICUAJIBHOCTAM, HE CBA3aHHBIM C IMMPHUKJIAAHBIM HCIIOJIB30BAHUEM I'COMETPUH.

[TporpaMmMa 10 TeoMeTpuHM Ha 0a30BOM YpOBHE TpeIHA3HAYCHA I OOydJaroNIUXCs
CpeIHEH IIKOJIBI, HE HCIIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHEHUH Ha YPOBHE OCHOBHOT'O OOIIETO
obOpazoBanus. Takum oOpazom, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOMUTH OOIIHE
MaTeMaTHYECKHE YMEHUs, CBSI3aHHBIC CO CIEIU(UKON reOMETPUH U HEOOXOIUMBIC JIJIS JKU3HU B
coBpeMeHHOM o01iecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHUTh T€OMETPUIO Ooliee



FHYGOKO, cCiinu B ILaJIBHefIL[IeM BO3HUKHET HGOGXOIII/IMOCTB B T'COMCTPHUYCCKUX 3HAHUAX B
po¢eCCHOHAIBHON e TENHHOCTH. []

JlocTrkeHue 1€ OCBOEHUS IIPOrpaMMbl 00€CIIEYMBAETCS PELIEHHEM COOTBETCTBYIOLIUX
3agad. [IpuopureTHbIME 3a1a4aMu OCBOeHUS Kypca «I eomeTpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sIBJISIOTCS:

dbopMupoBaHUE TMPEACTaBICHUS O TEOMETPHUM KaK 4YacTH MHPOBOM KYyJIbTYphl U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

dbopMupoBaHHE TPEJICTaBICHUS O MHOTOIPAaHHHMKAX M TelaX BpalleHUs Kak o
BAKHEUIIUX MATEMAaTUYECKUX MOJIETISX, MO3BOJISIIOUIUX OMUCHIBATh U U3y4yaTh Pa3HbIC SIBJICHUS
OKPY’KaroIllero Mupa;

dbopMUpOBaHHE YMEHUSI paclo3HAaBaTh Ha YepTekaxX, MOJACISIX U B PEATLHOM MHUPE
MHOTOTPaHHUKH U TeJla BpallCHHUS,;

OBIIQJICHUE METOJaMM peIIeHUs 3aJad Ha IOCTPOCHUS Ha  HM300paKEHUsX
MPOCTPAHCTBEHHBIX (UTYD;

dbopMHUpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU IMOHATUSIMH O MHOTOTPAHHHUKAX H
TeJax BpallleHUsl U X OCHOBHBIMH CBOHCTBaMU;

OBJIAJICHUE QITOPUTMAMH PEIICHHSI OCHOBHBIX THIIOB 3a/1a4; ()OPMHUPOBAHHUE YMCHHS
MIPOBOAMUTH HECIOXKHBIE J0KA3aTeNbHBIE PACCYXKACHUS B XOJE PELICHHUS CTEPEOMETPUUYECKHX
3a/1a4 U 3a/1a4 ¢ IPaKTUUYECKUM CO/IEPKAHUEM;

pa3BUTHE  MHTEJUIEKTYaJIbHBIX W  TBOPUECKHUX  CIIOCOOHOCTEH  O0Oydarommxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHHUM, KPUTUUHOCTH MBIIIJICHUS;

dbopMupoBaHre (QYHKIHOHAIBHONH TPaMOTHOCTH, pEJICBAaHTHOW TI'E€OMETPHH: YyMEHHE
pacmo3HaBaTh TPOSBICHHUS T'€OMETPHUYCCKHX TOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peallbHBIX JKU3HEHHBIX CUTYalUSX W MPH MU3yUYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEW, (OPMYIHPOBATh MX Ha S3bIKE T€OMETPUU M CO37aBaTh
FeOMETPUUECKUE MOJIETH, MPUMEHATh OCBOCHHBIM T'€OMETPUYECKUN ammapar A pelieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 33714, MHTEPIPETUPOBATH U OIICHUBATH MOTYYEHHBIC PE3YJIbTaThI.

OTnMuuTENbHON 0COOEHHOCTHIO TPOrPAMMBI SIBISIETCS BKIIOUEHHE B KYpC CTEPEOMETPUH B
HayaJjle €ro M3y4eHus 3a/1ad, peulaéMbIX Ha YPOBHE UHTYHTHBHOTO MO3HAHUS, U ONPEACIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJl HUMM, YTO CIIOCOOCTBYIOT PA3BUTHIO JIOTMYECKOTO U
IIPOCTPAHCTBEHHOTO  MBIIUICHHS, CTUMYJIHPYET MPOTEKAHWE HWHTYUTHBHBIX IIPOLECCOB,
MOTUBHPYET K JAIBHEUILIEMY U3YYECHUIO IIpEAMETA.

[Ipenmourenue oOTAAETCS HATNIATHO-KOHCTPYKTHUBHOMY METOAYy OOy4YeHUs, TO €cTh
TEOPETHYECKUE 3HAHWUS HMEIOT B CBOCH OCHOBE UYYBCTBEHHOCTH MPEAMETHO-TIPAKTHUYECKOM
NEeSATEIbHOCTH. Pa3BUTHE TNPOCTPAHCTBEHHBIX MPEJACTABICHUM Yy y4YallUXCi B  Kypce
CTEpPEOMETPHUU MPOBOJIUTCS 3a CUET PELIECHUS 3a7a4d Ha CO3JaHHME IMPOCTPAHCTBEHHBIX 00pa3oB U
3alad Ha ONEepUPOBAHME MPOCTPAHCTBEHHBIMH oOpazamu. Co3naHue oOpasza MPOBOJIUTCS C
OTIOPOI Ha HATJISHOCTH, & ONIEPUPOBAHUE 0OPAa30M — B YCJIOBHSIX OTBJICUYCHHSI OT HATJISIAHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOAHOTO COJEPKAHMS.

OcHoBHBIE  coaepkarenbHble JuHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmny, «lIpsiMple U MIOCKOCTH B MpocTpaHcTBey, «Tena BpaiieHus», «BekTopsl u
KOOPJAMHATHI B IPOCTPAHCTBE». DOpMUPOBAHNE TOTUUECKUX YMEHHUM pacTpeiessieTCs] He TOIbKO
M0 CcOoJAep)KaTelbHBIM JIMHUSAM, HO W IO ToAaM OOydYeHHUss Ha YpPOBHE CpEIAHEro OoOIIero
obOpazoBanms. Cojaepxanue oOpa3oOBaHMs, COOTBETCTBYIONEE NPEIAMETHBIM pe3yIbTaTam
OCBOEHUS pabouelt mMporpaMMbl, pacrpeeIEHHBIM MO To/IaM 00yUeHUsl, CTPYKTYPHUPOBAHO TAKUM
o0pa3oM, 4YTOOBI OBIAJICHHE TEOMETPUUYECKUMH TOHATHSIMH W HaBBIKAMH OCYIIECTBIISIIOCH
MOCIIE0BATEIbHO W TIOCTYMATeIbHO, C COONIOJIEHHEM TPUHIMINA TPEEMCTBEHHOCTH, UYTOOBI



HOBBIC 3HAHUS BKIIIOYAIHCH B OOIIYI0 CHCTEMY T€OMETPUUECKUX MPEICTABICHUN 00yJaroIImnXcs,
paciupss ¥ yriuyomss e€, 00paszys IpOUYHbIE MHOXXECTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenue reomerpuun orBoaurtcs 2 yaca B Heaento B 10 kiacce n 1 yac B Hegento B 11
KJIacce, BCero 3a JiBa roga ooydenwus - 102 yueOHBIX daca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS cTepeoMeTpun. Touka, npsMasi, II0CKOCTh, NpocTpaHCcTBO. [loHsTHE
00 aKkcHOMaTHYeCKOM MOCTPOCHUHU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.
B3anMHOe pacnonoxkeHne MNpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIUEcs, IapauIelIbHbIE U
cKpelmuBawmuecss npambie. llapannenbHOCTh NpPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBIE B IPOCTPAHCTBE; IAPAIUIEIBHOCTh TPEX NPIMBIX; NapaJUICIBHOCTD
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPAaBICHHBIMH CTOPOHAMHM; Yrojl MEXIy HIpsIMBIMH B
npoctpancTBe.  I[lapannenbHOCTh  IUIOCKOCTEW:  IMapajielbHble  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIocKkocTel. [IpocTeiimue mpocTpaHcTBEHHbBIE PUTYPBI HA MIIOCKOCTHU: TETPAdIP,
KyO0, Tapajulelienurel; MoCcTpoeHrue ceueHuil. [lepneHIuKyISIpHOCTh TPSMOW U IUIOCKOCTH:
NEPHEHANKYIISIPHBIE NIPSIMbIE B IPOCTPAHCTBE, MPSMbIE NapaJlIeibHbIe U MEPHEHANKYIISAPHBIE K
IUIOCKOCTH, NPHU3HAK IEPHEHAMKYJSAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsSMOH
NEePHEHANKYIISIPHON TJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJl MEXAY MPSMOM U IUIOCKOCTHIO;
JBYI'PAHHBIA YIOJl, JMHEWHBIA Yroja JBYIpaHHOro yria. IlepneHgukyinsp ¥ HakJIOHHBIE:
paccTosiHue OT TOUKH JO TUIOCKOCTH, PACCTOSHUE OT MPSMOM 10 TUIOCKOCTH, IPOEKUUs HUTYpPbI
Ha IUIOCKOCTb. [leprneHIuKyIsIpHOCTh IIIOCKOCTEW: IPU3HAK IIEPIECHIUKYISPHOCTH JABYX
mrockocren. Teopema 0 TpEX NEPIEHAUKYIIAPAX.

MHuororpanHuKu

[lonsiTue MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPAHHMKA, BBINYKJbIE MU
HEBBIMYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronbHas npusMa; rpaHu
1 OCHOBaHMS MIPU3MBIL; IpAMasi U HAaKJIOHHAs IPU3MbL; OOKOBasi M MOJTHAsS MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsMOYroJabHBIM Mapaielenunex U ero cpoiicrBa. IIupamupa: n-yromapHas
nupaMuzia, 'paHd M OCHOBaHHE NHUPaMUJbl; OOKOBas M TMOJHAs MOBEPXHOCTh IMHUPaMUJBbI;
NpaBUIbHAs M YyCEUEHHas NHpamMHIa. OJIEMEHThl Npu3Mbl W nupamuisl. [IpaBuibHBIE
MHOTOTPaHHUKU: TOHSATHE MPAaBWJIBHOIO MHOTOIpAaHHUKA; MpaBUJIbHAs MpPU3Ma M IpaBHIIbHAsS
NUpaMyU/Ia; IpaBUIbHAs TPEYroybHas MUpaMHJia U MPaBUIbHBIN TeTpa’p; KyO. IlpeacraBnenue
O TMpaBWIbHBIX MHOTOTPAaHHUKAX: OKTadJp, AoAeKka’ap Hu uxocadap. CedeHHs] NPUBMBI U

nupaMubl. CI/IMMCTpI/IH B TIPOCTPAHCTBC: CHMMETpPUA OTHOCHUTCIBHO TOYKH, HpHMOP’I,
TIIJIOCKOCTH. ONEeMEHTHI CUMMECTpUHU B I[HpaMuaax, MapalyICICIuICaax, IIpaBUJIIBHBIX
MHOT'OrpaHHUKax. Briunciaenue 31eMeHTOB MHOT'OT'PaHHUKOB: pe6pa, JAuaroHajiv, YrJIbI.

[Tnomans OOKOBOM TMOBEPXHOCTHM W TOJHOM TOBEPXHOCTH MPSIMOW MPU3MBI, ILUIOLIAIb
OCHOBAaHHH, TeopeMa O OOKOBOW MOBEPXHOCTH mpsAMol mpusMmbl. I[lnomans OGokoBoi
IIOBEPXHOCTH M TOBEPXHOCTH IPAaBUJIBHOM IHPAMHUJIBI, TEOpeMa O IUIOMAJA YCEUYEHHOU
nupamubl. [lorarue 06 06béme. OOBEM nMUpaMuIbl, IPU3MBIL.

[Tonobupie Tena B mpocTpaHcTBE. COOTHONICHUS MEXKAY IUIOMAASIMH TOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TEN.



11 KJIACC
Tena Bpauenus

[umHapuyeckass TOBEPXHOCTh, OO0pa3yloIlue IMIUHAPHYECKOW MOBEPXHOCTH, OCh
LWINHAPUYECKON noBepxHocTu. Lunuuap: ocHoBaHUs U OOKOBasi HOBEPXHOCTh, OOpasyroLias u
OCh; MJIOIIAAb OOKOBOM U MOJIHOM TOBEPXHOCTH.

KoHunveckasi MOBEpXHOCTb, 00pa3ylOIIMe KOHUYECKOW MOBEPXHOCTH, OChb M BEpIIMHA
KOHMYECKOH moBepxHOCTH. KOHyC: OCHOBaHWE M BeplIMHA, OOpasyromas M OCh; IUIOMIAJIb
OOKOBOM M MOJHOW MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yroliue M BBICOTA; OCHOBaHHS U
OOKOBast MOBEPXHOCTb.

Cdepa w map: meHTtp, pagmyc, OUaMeTp; IUIOUIaIb HOBEPXHOCTH cdepsl. Bzaumuoe
pacnosoxeHue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miouanb chepsl.

I/I306pa>KeHHe TCJI BpallCHUA Ha ITIJIOCKOCTH. PaSBépTKa ONUINHAPpA U KOHYCA.

KomOuHanmu Ten BpalieHus W MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMUCAHHBIA OKOJIO
cdepsl; cdepa, BiucaHHas B MHOTOTPAHHUK, WM TEJIO BpalllCHUSI.

[Tonstue 06 o00bEMe. OcHOBHBIE CcBOHCTBA 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJIBHOTO Tapaiuiesnenunena u ciueacrsus u3 He€. OObEM munmuHIpa, koHyca. OO0BEM
apa v Iiomaab cepsl.

[TomoOHble Tenma B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISMH ITOBEPXHOCTEH,
00bEMaMU ITO00HBIX TE.

Ceuennss wnwiIMHApa (mapajuleIbHO M HEPIEHIUKYJISIPHO OCH), CEYEHHUs KOHyca
(mapajuieabHOE OCHOBAHUIO U IIPOXOAAIIEE YepPe3 BEPLIMHY ), CEUCHUS LIapa.

BeKTOpLI U KOOPAMHATHI B IIPOCTPAHCTBE

BexTop Ha miockocTu U B pocTpaHcTBe. CloKeHNE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTOpa MO TpEM HEKOMIUIAaHApHBIM BekTopaM. IIpaBumiio
napajuienenunesna. Pemenue 3agay, cBsI3aHHBIX ¢ IPUMEHEHHEM MPaBUJI JEMCTBUI C BEKTOPaMHU.
[IpsamoyronbHast cuctema KoopaumHaT B mpocTpaHcTBe. Koopamnatel Bektopa. IIpocreitmne
3aJa4d B KOOpAMHATax. Yroia Mexay BekTopamMu. CKalspHOE IpOU3BEACHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsSMBIMH U IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOA IpHU
pelIeHNY TeOMEeTPUYECKUX 3a/1a4.
IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNbTaThl OCBOEHHS NporpaMMbl ydyeOHOro mnpeamera «MareMaTuka»
XapaKTepU3YIOTCS:

I'pa:knanckoe BocnuTaHue:
Cc(HhOPMUPOBAHHOCTBIO TPAXKIAHCKOW TO3HMIMH OOydYalomIerocss Kak aKTHBHOTO U

OTBETCTBEHHOI'0 WJIEHAa POCCHHMCKOIo OOILIECTBa, NMPEICTABIEHUEM O MAaTeMaTHYECKUX OCHOBAX
(YHKIIMOHMPOBAHUSL PA3IMYHBIX CTPYKTYp, SBJICHHUH, MpPOLENyp TIpa)kJIaHCKOro oOIecTBa



(BBIOOpBI, OMPOCHI M IIp.), YMEHHEM B3aUMOJCHCTBOBaTh C COLUAIBHBIMA HHCTUTYTaMH B
COOTBETCTBHUH € UX QYHKIMAMHU M Ha3HAYEHUEM.

HanI/IOTI/I'leCKOC BOCIIMTAHMEC:

c(hOpMHUPOBAHHOCTHIO POCCUUCKON TpakTaHCKON MICHTHYHOCTH, YBOKCHHS K MTPOILJIOMY U
HACTOSIIEMY POCCUMCKON MaTEMATUKH, LIECHHOCTHBIM OTHOILLIEHUEM K JIOCTHKEHUSM POCCUUCKUX
MaTeMaTUKOB M POCCUUCKONM MAaTEMATHUYECKOW IIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTHUXKEHUA B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMHUKH.

I[yXOBHO-HpaBCTBeHHOI‘O BOCIIMTAHUA:

OCO3HAHUEM JIYXOBHBIX IIEHHOCTEH pPOCCHHCKOro Hapoma;, c(HOPMHPOBAHHOCTHIO
HPaBCTBCHHOI'O CO3HAHHA, 3TUYCCKOI'0 MOBCACHMA, CBA3AHHOTO C MPAKTHUYCCKUM IPUMCHCHUCM
JOCTHXKEHUI HAyKH W JCATCIbHOCThIO YUEHOr0; OCO3HAHHEM JIMYHOTO BKJAaJa B IMOCTPOCHHE
YCTONYHMBOTO Oy TyIIEro.

cTeTHYECKOE BOCIUTAHHE:

OCTETUYCCKUM  OTHOIICHUEM K  MHpYy, BKJIIOYas  OCTCTHKY  MaTeMaTHYCCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, pEIICHUH, pacCyKIACHUM; BOCHPUMMUYUBOCTBIO K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJIOB HCKYCCTBA.

Pdusnyeckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHUS NPHUMEHATh MaTeMaTHYeCKUe 3HaHHWA B UHTepecax
310pOBOT0 U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBbIO
(3mopoBoe muTaHHe, cOANIAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA, peryisipHas (usmdeckas
aKTHUBHOCTb); (PU3MUYECKOTO COBEPIIEHCTBOBAHUS, NMPH 3AHATHUAX CIIOPTUBHO-0310POBUTEIHHOMN
JEeSATEIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIEHHOCTH TPYAOIIOOUS, MHTEPECOM K Pa3IuYHBIM
chepam mpodeccnoHaNbHON NeATeTbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW M €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BBIOOP Oyaymiel mpodeccuu u pean3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIaHBI, TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTUYeCcKOMY OOpa3OBaHUIO U
caMOOOpa30BaHUI0 HA TPOTSDKEHHH BCEM KU3HHM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pelIeHNU TPaKTUYECKUX 3a]1a4 MaTEMaTHYECKON HAIIPaBIEHHOCTH.

IK0JI0THYeCKOe BOCIUTAHUE:

Cc(OPMHPOBAHHOCTBIO 3KOJIOTMYECKON KYJIBTYphbl, MOHMMAaHUEM BIUSHHUS COLUAIBHO-
SKOHOMMYECKUX IPOIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOW CpENbl, OCO3HAHUEM
rJI00amBPHOTO  XapakTepa  SKOJOTMYECKMX  MpoOsieM; OpueHTaled Ha  IpHUMEHEHUue
MaTeMaTHYeCKUX 3HAHUM Ui pelIeHus 3aJad B 00JIACTH OKpYKarolled cpelibl, MIaHUpPOBAHUS
MTOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUMN ISl OKPY>KAIOIIEH CPEeIbl.

HCHHOCTI/I HAy4YHOI'0 NIO3HAHUA

C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS,, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON MPaKTUKH, MTOHMMAHUEM MaTeMaTHMYeCKON HayKH Kak c(epbl



YeJI0OBEUYECKOM JACATCIIbHOCTH, 3TAaIlOB ec Pa3sBUTHUA U 3HAYUMOCTH IJId PA3BUTHA HUBUIIA3ALUU;
OBJIAICHUEM SA3BIKOM MAaTCMaTHUKH U MaTeMaTHUEeCKOM KyanypOfI KakK CpE€ACTBOM IIO3HAHUSA
MHpa; TOTOBHOCTBIO OCYHICCTBIIATL HNPOCKTHYHO W HCCICHOBATCIILCKYIO JICATCIBHOCTDH
HUHAWBUAYAJIIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTaHpeI{MeTHHC PE3YIbTATEI OCBOCHHUA IIPOrpaMMBbI yLI€6HOl"O npeamMeTa «MaremaTnka»

XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCATIbHBIMU HO3HABAMEIbHBIMU OCUCMBEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY,  VHUBEPCANbHLIMU — Pe2yIsimMUEHbIMU
oelicmeusamu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yYaowuxcs (0ceoeHue Memooo8 NO3HAHUSA OKPYHCAouje2o Mupa,
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgpopmayueti).

ba3oBble Jlornyeckune AefcTBUA:

. BBISBIISATh M XAPaKTEPU30BATh CYLIECTBEHHBbIE MPHU3HAKUM MaTeMaTHYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHUN MEXIy MNOHATHAMH; (QOPMYJIUPOBAaTH OINPEAEICHUS  IMOHATUM;
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHA U
CpPaBHEHUs1, KPUTEPUU IIPOBOJIMMOIO aHAJIU3A;

o BOCIIPHHUMATD, (I)OpMYJ'II/IpOBaTL u Hp606paSOBBIBaTB CYKACHUA: YTBCPAUTCIBHBIC U
OTpUIATCIIbHBIC, CIUMHUYHBIC, YACTHBIC U O6HII/IG; YCJIOBHBIC;
o BBIABJIATh MATCMATUYCCKHUEC 3aKOHOMCPHOCTH, B3AMMOCBA3HW U IMPOTHUBOPCYHA B (baKTaX,

JNAHHBIX, HAONIOJCHMSIX W  YTBEPXKICHMSX;, TMpeajiaraTh KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEH U POTUBOPEUHIA;

. JiefaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

. IPOBOJUTH CAMOCTOSITEIIBLHO JJOKAa3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKACHUHN (IpsSMBbIE U
OT TPOTUBHOTO), BBICTpauBaThb apryMEHTAlMI0, MPHUBOJIUTH IMPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXAEHHSI U BHIBOJIBI;

. BBIOMpaTh cHoco0 pemeHus Yy4eOHOM 3ajjauu (CpaBHMBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HamOoJee MOMXOMSIIMUN C YYETOM CaMOCTOSITETIHHO —BBIICICHHBIX
KPUTEPHEB).

Bba3oBbie nccienoBarenLCcKHue 1eHCTBUS:

. UCIIOJB30BaTh  BOINPOCHI KAk  MCCIEAOBATEIbCKUNM  MHCTPYMEHT  IO3HAHMS,
(dbopMynHupoBaTh BONPOCHL, (PUKCUPYIOIIKME IPOTUBOPEUHE, TPodIeMy, YCTaHaBIMBATh HCKOMOE
U JIaHHO€, (POPMHUPOBATh TMIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

. IIPOBOAMTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIM DKCIEPUMEHT, HCCIEI0BaHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OObEKTa, SIBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSAMH, TPOIIECCaMH;

. CaMOCTOSITEIILHO (POPMYIIMPOBATH OOOOIICHHS W BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaAOII0IEHUsI, UCCIIeIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOTYYCHHBIX PE3yIbTaTOB, BBIBOJOB U
00001IeHNI];

. MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEOI0KEHUS O

€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Pa6Gora ¢ unopmaumeii:



BBISBJIATH AeUINUTHI MHPOpPMALINK, JTaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOMIPOC U JIJIS
pelleHus 3aauu;

BEIOMpaTh WHGOPMALMIO W3 WCTOYHMKOB DPA3JIMYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH MH(POPMALMIO PA3IMYHBIX BHJIOB U  (QOpM
MIPE/ICTABJICHHUS;

CTPYKTYypUpOBaTh  MHGOpMaIMIO, TPEACTaBIATH €€ B  pa3duuHbIX  (opmax,
WLTIOCTPUPOBATH TPadUIeCKH;

OLICHUBATh HAA&KHOCTh HMHGPOPMAIMM IO CaMOCTOSITENbHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) YVuusepcanvivie KOMMYHUKAmMuUHbIE Oelicmeuss, 00ecneyusarm chopmMupo8anHoOCmb
COYUANBHBIX HABLIKOS 00YUAIOUUXCAL.

Oo0menue:

BOCIIPUHUMATh U (HOPMYJIHUPOBATh CYKIEHUS B COOTBETCTBHHM C YCJIOBHUSMH U LEISMHU
OOIIeHHs; SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCHhMEHHBIX
TCKCTaxX, JaBaTb IOACHCHUA II0 XOAY pCelICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-ICHHBIﬁ
pe3yIbTarT;

B X0Ji¢ OOCYXJICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMbI, TPOOIICMEI,
perraeMoi 3ajaud, BBICKAa3bIBaTh WJCH, HAIICIICHHBIC HA IOMCK PEIICHHS; COIOCTABJISATH CBOU
CYXJIEHUS C CY)KACHUSMHU APYrHUX YYaCTHHKOB JUANOTa, OOHAPYKUBATh PAa3IM4YUe U CXOICTBO
MO3UIHI; B KOPPEKTHOMH (hopme HopMyIUpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

MNpEACTAaBIATL PE3YyJIbTaTbl PCHICHUA 3adavdd, SKCIICPUMCHTA, HUCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3alad MpPE3CHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTrpyanunuecTBo:

NOHUMATh U WCIOJIB30BaTh NMPEUMYIIECTBA KOMAaHAHOW W MHIMBUIAYaAJIbHON PabOTHI pH
pemieHnM y4eOHBIX 3aja4; MPUHUMATh LEIb COBMECTHOM JeSTENbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpeleniTh BUIbl padOT, JOrOBapHBAThCs, OOCYXIaTh
MIPOIIECC U Pe3ynbTaT pabOThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (Gopmax paboThl (00CykaeHHs, 0OOMEH MHEHHMH, «MO3TOBbIE
IITYpPMBI» W WHBIC); BBIIOJIHITH CBOIO YacTh pabOTBI M KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OIIEHMBAaTh KadyecTBO CBOEro BKJaJa B OOMIMH NPOIYKT MO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aNMOICHCTBUSI.

3) Yuusepcanvnvie pecynamuenie oeiicmeust, obecneuusarom Gopmuposanue cMulCi06biX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTaBJIATh IJIaH, AJITOPUTM pEILIEHUs 3a/adyd, BBIOMpaTh CHOCO0 peHieHusl ¢ y4éToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTpPOJIb:

BIQ/ICTh HAaBBIKAMHM TIO3HABATENILHON pedUIeKCHH KaK OCO3HAHMS COBEPIIIAEMBIX
JNENCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YNIbTATOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHrs MaTeMaTHueCcKoH 3aauu;



. IPEABUACTh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPU PELICHUU 3a4a4¥, BHOCUTH
KOPPEKTHBBI B JE€SITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JaHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

. OLICHUBAaTb COOTBETCTBHE pe3yjbTaTa LEIM U YCIOBHUSM, OOBACHATh NPUYMHBI
JOCTMDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB NESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJTACC
OnepupoBarh NOHATUAMU: TOYKA, IPSAMAs, INIOCKOCTb.

IIpuMeHATH aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELIEHUU IN€OMETPUYECKHUX
3a1a4.

OnepupoBaTb NOHATUSMHU: NAPAJUICIBHOCTh M MNEPIEHAUKYISPHOCTh NPSIMBIX U
IJIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacloiI0kKEeHNE PSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TMOHSATHSAMH: JBYTPaHHBIA yrojl, TpaHH [BYTpaHHOrO yria, pedpo
JBYTPAHHOT'O yIJIa; JUHEHHBIN yrojl IBYIpaHHOrO yIjia; TpajycHas Mepa ABYTPAHHOIO yIJia.

OHGpI/IpOBaTI) IMMOHATHUAMM: MHOTOI'paHHUK, BBIHYKHLIﬁ n HCBLIHYKHBIfI MHOI'OrpaHHUK,
QJICMCHTBI MHOI'OI'PaHHHKA, HpaBHJ’IBHBIﬁ MHOI'OI'paHHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHJIbI MHOTOTDAaHHHMKOB (IMpaMuia; MPHU3Ma, MPSMOYTOJIbHBIN
napajuiesnienumnesn, Kyo).

KnaccupunupoBarb MHOTOrpaHHMKH, BBIOMpasi OCHOBaHUS JJIs  KJacCH(UKaLUU
(BBIIYKJTBIE ¥ HEBBINTYKJIBIE MHOTOTPAHHUKH; TPABHJIbHBIE MHOTOTPAaHHHUKH, WpPSIMbBIE U
HaKJIOHHBIE MPU3MBI, TapaJlIeTIeTIUIIE b ).

OHepI/IpOBaTB IMOHATHAMUA: CEKYIas INIOCKOCTh, CCHCHUEC MHOTOI'PAHHHUKOB.
OOBICHATH IMPUHIHUIIBI TOCTPOCHUA CC‘ICHHIZ, HCIIOJIB3YA METO CJIICHOB.

Ctpouth cedeHHs] MHOTOIPAaHHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP: BUJ] CBEPXY, COOKY, CHHU3Y.

Peniate 3ala4ui Ha HaXO0XJACHUC I'COMCTPUUCCKUX BCIUYHH I10 o6pa3uaM HJIN aJITOpUTMaM,
MNPUMCHAA HM3BCCTHBIC AHAJIMUTHUYCCKHUEC MCTOABI IMPU PCIICHHU CTAHAAPTHBIX MATEMATHYCCKHUX
3aaa4 Ha BBIYUCJIICHUC paCCTO}IHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKHU 0 HpﬂMOfI, OT TOYKH J0O
IIOCKOCTH, MEKAY CKPCHIUBAOITUMUCA ITPAMBIMHU.

Pemarp 3a1aun Ha HaXOX/I€HUE FEOMETPUUECKUX BEJTUYMH 110 00pa3liaM Wil alfoOpuTMam,
MIPUMEHSSI W3BECTHBIE AHAMTUYECKHE METOJAbl IPH PEUICHUH CTAHJAPTHBIX MAaTEMATHYECKHX
3a/lad Ha BBIYMCIICHHE YIJIOB MEXKIY CKPCLIMBAIOLIIUMUCA NPSIMBIMH, MEXIY IPIMOU U
IIJIOCKOCTBIO, MEXAY IIJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IJIOLIAAN TTOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MHpaMuia) C
NpUMEeHeHHEeM (OpMyN; BBIYUCIATH COOTHOIICHUS MEXAY IUIOHIAASMHU TOBEPXHOCTEH,
00BbEMaMU MTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHSATHUSIMU: CHUMMETpPUS B TNIPOCTPAHCTBE; LIEHTP, OCb M IUIOCKOCTh
CUMMETPHUU; HEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh U UHTEPHPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKaX.

[TIpumensTp reoMerpuyeckue (aKTbl AN pEUICHHS CTEPEOMETPHUECKUX — 3ajad,
IIPEATOJIAralolMX HECKOJIBKO IIaroB pPELICHHUs, €CIM YCJIOBMs IPUMEHEHMs 3aJaHbl B SIBHOU

dbopwme.

HpI/IMeHHTB HpOCTeﬁHIPIe IIporpaMMHEBIE CPEACTBA M JJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTCMBI ITPU PCHICHUHN CTCPCOMETPUUCCKUX 3a/1a4.

IIpuBoauTh mNpHUMEpPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B INPUPOAEC U KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh MOJIyYEHHBIE 3HAHUSI Ha IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIE CUTyalUUd U
IPUMEHATh  M3YYEHHbIE IIOHATUA B  IPOLECCE IOMCKA  PELICHUS  MaTEeMaTHU4YECKU
chOpMYyIMPOBAHHON TPOOJIEMBI, MOJCIHPOBATh peaTbHBIC CUTYallMd Ha SI3bIKE TEOMETPHH,
HCCIIEI0BATh IOCTPOCHHBIE MOJEIMU C HCIIOJIb30BAHMEM I€OMETPUUYECKUX MOHATUU U TEOPEM,

arrapara anre6p1)1; peiaTb NPaKTUYICCKUEC 3aa4u, CBA3AHHBIC C HAXOXKIACHUCM I'COMETPUUCCKHUX
BCIINYHH.

11 KJIACC
OnepupoBaTh NOHATUSAMM: LMJIMHAPUYECKAsi TIOBEPXHOCTh, 00pa3yroLie INHAPUIECKOH
MOBEPXHOCTH; LWIMHJP; KOHUYECKAash MOBEPXHOCTh, OOpa3yroliue KOHHYECKOW IMOBEPXHOCTH,
KOHYC; chepruecKasi TOBEpXHOCTb.
PacnioznaBath Tena BpaueHus (UIMHIDP, KOHYC, cdepa u map).
OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccudumupoBars B3auMHOE pacmtoiiokeHHe CPephl U TIIOCKOCTH.

OrniepupoBaTh MOHATUSIMH: IIIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA CETMEHTA;
apOBOM CJIOM, OCHOBAHUE IIAPOBOTO CIIOS, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Beruucasate 00bEMBI M TIJIOMIAN TTOBEPXHOCTEH T BpaIICHHS, TEOMETPUUECKUX TEI C
MpUMEeHEHHEeM (HOPMYIL.

OnepupoBaTh MOHSITUSIMU: MHOTOTPAHHUK, BIUCAHHBIA B Chepy U OMHCAHHBIN OKOIO
cdepsr; cdepa, BnucaHHAsT B MHOTOTPAHHUK WJTU TEJIO BPAIIICHHS.

BBIYuCIsITE COOTHOMICHHSI MEXTY TUTOIIAASIMU TTOBEPXHOCTEN N 00bEMaMK MOJOOHBIX TEJT.

N300paxkaTh u3ydaemble (GUIYypbl OT PYKM M C NPUMEHEHHEM IPOCTBIX YEepTEKHBIX
MHCTPYMEHTOB.



BrITIOTHATE (BBIHOCHBIE) TIJIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHUIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHUS TEI BPAIICHUSI.

W3Briekatb, UHTEPIPETUPOBATh U MPEOOPa30BbIBATh MH(GOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonaHsATh 1EUCTBUS CIOXKEHUS BEKTOPOB, BHIUUTAHUSI BEKTOPOB U YMHOXKEHHUSI BEKTOpa
Ha YHCII0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/1af0T.

IIpuMeHATh paBUIIO NapaJuIeICIUIIEIA.

OnepupoBaTh NOHATHSMM: JEKAPTOBbI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, Yol MEXAY BEKTOPAMH, CKaJSpPHOE
[IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE BEKTOPHI.

HaxonuTte cymMMy BEKTOpPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJl MEXJY BEKTOpaMH,
CKaJISIpHOE MPOU3BECHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

BaIlaBaTb IIJIOCKOCTH YPABHCHHUEM B I[CK&pTOBOﬁ CUCTCMEC KOOpAWHAT.

[lpumensTp reoMerpudeckne (AaKTBl I PEHICHHS CTEPEOMETPHUYECKUX — 3aad,
IIPEAIIOJIAraloIMX HECKOJIbKO IIAroB PELICHMs, €CIU YCJIOBUS IPHUMEHEHUS 3aJaHbl B SBHOU

dopme.

Pemate HpOCTGfIHIPIC TCOMCTPHUYCCKUC 3aJa4Yu Ha IMPUMCHCHHUEC BCKTOPHO-KOOPAWHATHOI'O
METoJa.

Pemate 3aJa4yd Ha O0Kas3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIICHUU U HaXO0XICHUC
TeOMCTPHUICCKUX BCIUYHH I10 06pa3uaM W aJIrOpuTMaM, NPpUMCHAA H3BCCTHBIC MCTOIbI ITPU
PEIICHUU CTAHAAPTHBIX MAaTEMAaTUUCCKUX 3a/1a4.

IIpuMeHATh NpOCTEHIINE NPOTrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIMOHHBIE
CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1ay.

HpI/IBOI[I/ITB MNpUMEPbl MATCMATUUYCCKHUX 3aKOHOMepHOCTeﬁ B Ipupoac U IKU3HU,
pacnio3HaBaThb MPOABJICHUC 3dKOHOB T'COMETPUHN B UCKYCCTBC.

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUA Ha MNPAKTHUKE: aHAJIU3UPOBATHL PCAJIBHBIC CUTYyAllUN U
MIPHUMCHATH HU3YUCHHBIC TIOHATHSA B mpounecce IIOHCKa peICHUA MaTCMaTHYCCKH
C(l)OpMy.TII/IpOBaHHOI\/'I HpO6JICMLI, MOZCIIMPOBATh PCAJIBHBIC CUTYyAllMU Ha A3BIKEC TI'COMCTPHUH,
HCCICA0BATh IMOCTPOCHHBIC MOACIN C HUCIOJB30BAHUEM T'COMETPHUYCCKUX MMOHATHH H TCOpPEM,
arrapara aJlFC6pBI; peiaThb NPakKTUUICCKUEC 3aaa4U, CBA3AHHBIC C HAXOXKACHUCM I'COMETPUUCCKUX
BCJIIMYHH.






TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne HanmMeHnoBaHue pa3ienoB U TeM IPOrpaMMEI ‘ KonnuectBo yacos ‘ DnekTpoHHbIE (LUPPOBHIC)
n/n Beero Kontponuete| IIpaktuueckue| ©0P330BaTENbHEIE PeCypChI
paboThl paboThl
‘ H BBenenue B ctepeoMeTpuio H 10 H H H |
[lpsmble m 1utockoctw B mpoctpaHcTBe. [lapammensHocTs| 12 1
[IPSIMBIX M INIOCKOCTEHN
‘ H [lepnieHAUKYISAPHOCTD MPSIMBIX M TUIOCKOCTEH H 12 H H H |
‘ H VYTIbl MEXKIY TPSIMBIMU U TUIOCKOCTSIMH H 10 H 1 H H |
‘ H MHororpaHHUKH H 11 H 1 H H |
‘ H OO0bEMBI MHOTOI'PaHHUKOB H 9 H 1 H H |
‘ H [lIoBTOpEHME: CEeUueHMs, pACCTOSIHUS U YTIJIbI H 4 H 1 H H |
| OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 5 | o | |
11 KJIACC
Ne HaumeHoBaHue pa3/iesioB U TEM MPOrpaMMbl ‘ KonuyectBo yacos ‘ OnexTpoHHbIe (LIU(POBLIC)
n/m Beero Konrponbrsie | [Ipaktudeckue 0bpazoBaTenbHbIC PECypCEI
paboTHI paboTHI
||| Tena spamenns 12 | | | |
||| OB rex ER | | |
‘ H BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE H 10 H 1 H H |
‘ H [ToBTOpeHmEe, 0600IIEHNE, CHCTEMAaTH3alIisI 3HAHUM H 7 H 1 H H |
ILIEE KOJIMYECTBO YACOB T10 [IPOTPAMME | 34 [E | o [ |




ITOYPOYHOE IIJTAHUPOBAHUE 10 KJIACC

No Tema ypoka KomnuectBo|| JlaTa nusyuenus
n/n 4acoB
| Bceero “ I1nan H daxkr

1 OCHOBHbIE MIOHATHUS CTEPEOMETPUU: TOUKA, IPAMasi, INIOCKOCTb, 1

npoctpaHcTBo. [IpaBuia n3o0paxeHns Ha pUCYHKaX:

M300pakeHMs MIIOCKOCTEH, MapauIeIbHbIX IPSIMBIX (OTPE3KOB),

CepeIMHbl OTpe3Ka
2 [TonsaTus: nepecekaromuecs MIOCKOCTH, IEPECEKAIOLIUECS 1

npsiMasi ¥ TIIOCKOCTb
3 [TonsaTus: nepecekarouuecs MIOCKOCTH, IEPECEKAIOLIUECS 1

npsiMasi ¥ TIIOCKOCTh
4 3HaKOMCTBO C MHOT'OI'paHHUKAaMHU, U300paxeHHe 1

MHOT'OI'PaHHUKOB Ha PUCYHKaX, Ha MMPOEKLMOHHBIX YepTexax
5 HauanbHble cBefieHns 0 KyOe U upaMuje, X pa3BEPTKU U 1

Mozienu. CeueHuss MHOTOTpaHHUKOB
6 HauanbHble cBefieHns 0 KyOe U upaMujie, X pa3BEPTKU U 1

Mozenu. CeueHuss MHOTOTpaHHUKOB
7 [TonsiTre 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: 1

aKCHUOMBI CTEPEOMETPUU U CIEJCTBHS U3 HUX
8 [TonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1

AKCHOMBI CTEPEOMETPUH U CICICTBHS U3 HUX
9 [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUU: 1

AKCHOMBI CTEPEOMETPUH H CICICTBHS U3 HUX
10 [TonsiTHe 06 aKCHOMaTUYECKOM IOCTPOEHUHU CTEPEOMETPHUU: 1

aKCHOMBI CTEPEOMETPUH U CIEJICTBHS U3 HUX
11 B3anMHoe pacnosioxkeHue NpsMbIX B IPOCTPAHCTBE: 1

nepeceKarommecs, napauleabHble U CKPEIUBAIOIINECS MIPsIMbIe
12 [TapannenbHOCTh NPSAMBIX M IIOCKOCTEH B IPOCTPAHCTBE: 1

napajuleNbHbIe MPsIMbIE B IPOCTPAHCTBE; MAapaAJUIEIbHOCTh TPEX

MPSIMBIX
13 [TapannenbHOCTh NPSAMBIX U IIOCKOCTEH B IPOCTPAHCTBE: 1

[TapannenbHOCTh NPSIMOM U TTIOCKOCTH
|14 ”anm C COHAIPABIICHHBIMU CTOPOHAMH H 1 H H ‘
|15 ”Yron MEXy MPSIMBIMU B IPOCTPAHCTBE H 1 H H ‘
|16 ”Yron MEXy IPSIMBIMH B IIPOCTPAHCTBE H 1 H H ‘
|17 ”HapaJ'IJ'IeJILHOCTL IUIOCKOCTEH: MapasuiebHble MIIOCKOCTH H 1 H H ‘
|18 HCBOﬁCTBa HapajuleNIbHBIX IIOCKOCTEN H 1 H H ‘
19 [Ipocreiimme mpocTpaHCTBEHHbIE (PUTYpBI HA TUIOCKOCTH: 1

TeTpa’ip, KyO, nmapasuiesenumes
|20 ”HOCTpOCHI/Ie CeueHHi H 1 H H ‘
|21 ”HOCTpOCHI/Ie CEUYEHUH H H H ‘
|22 ”KOHTponBHasI paborta no Teme "lIpsiMble U MIIOCKOCTH B H H H ‘




Ne Tema ypoka KonuuectBo|| JlaTa uzyuenus
n/n 4acoB
‘ Bceero H I1nan H daxr ‘

| ”HpOCTpaHCTBe. [TapannenbHOCTh NPAMBIX U IUIOCKOCTEM" H H H ‘
23 [lepneHIUKYISIPHOCTD NMPSAMOM U MJIOCKOCTH: 1

NEePIEHANKYIIPHBIE NIPSIMbIE B IPOCTPAHCTBE
|24 ”HpﬂMBIe napaielibHble U MEePIEeHIUKYIISIPHbIE K TNIOCKOCTH H 1 H H ‘
|25 ”HpﬂMBIe napaielibHble U MEePIEeHIUKYIISIPHbIE K TNIOCKOCTH H 1 H H ‘
|26 ”HpI/BHaK NEPIEHIUKYIIPHOCTH MPSIMON U TIOCKOCTH H 1 H H ‘
|27 ”HpI/BHaK NEPIEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH H 1 H H ‘
|28 ”TeopeMa 0 IPSMOM MEePIEeHAUKYIAPHON TIIOCKOCTH “ 1 “ H ‘
|29 ”TeopeMa 0 TIPSIMOM MEePIEeHANKYIAPHON TIIOCKOCTH “ 1 “ H ‘
|3O ”TeopeMa 0 MPSAMOM MEePIEHANKYIISIPHOHN TIIOCKOCTH “ 1 “ H ‘
31 [leprieHAMKYNIAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH J10 1

TUIOCKOCTH, PACCTOSIHHE OT MPSAMOMA 70 TNIOCKOCTH
32 [eprieHAUKYIAp U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 1

IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 MIIOCKOCTH
33 [eprieHAUKYIAp U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 1

IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MIIOCKOCTH
34 [leprieHAMKYNIAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH J10 1

TUIOCKOCTH, PACCTOSTHHE OT MPSMOMA 70 TNIOCKOCTH
|35 HYFJII)I B MPOCTPAHCTBE: YIOJI MEKIY MPSAMON U TIIOCKOCTHIO H 1 H H ‘
|36 ”Z[ByrpaHHbH?I yroJl, IMHEWHBIN yToJI JBYTPAaHHOTO yria H 1 H H ‘
|37 ”Z[ByrpaHHbH?I yroJl, IMHEWHBIN YToJI IBYTPAaHHOTO yria H 1 H H ‘
38 [lepnieHIUKYISIPHOCTD MJIOCKOCTEN: IPU3HAK 1

MEPIIEHIUKYIIIPHOCTH JIBYX IJIOCKOCTEH
39 [lepnieHIUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK 1

MEPIIEHIUKYIISIPHOCTH JIBYX IJIOCKOCTEH
40 [lepneHMKyISAPHOCTD IIJIOCKOCTEN: TPU3HAK 1

NEePIEHAUKYIIPHOCTH BYX MJIOCKOCTEN
|41 ”TeopeMa 0 TpPEX NMEPIEHIUKYIIApax H 1 H H ‘
|42 HTeopeMa 0 TpEX MepIeHANKYIIpax H 1 H H ‘
|43 HTeopeMa 0 TpEX MepIeHANKYIIpax H 1 H H ‘
44 KonTponbhas padota no temam "lleprieHAuKyIspHOCTD 1

MPSMBIX U III0cKocTel" 1 "YTIIbl MEXIY NPSMBIMU U

miockocTsMu"
45 IloHsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI 1

MHOTOTPaHHHKA, BBIITYKJIBIE U HEBBITYKIIbIE MHOTOTPaHHUKH;

pa3BEPTKAa MHOTOI'paHHHUKA
46 [Tpu3ma: n-yronapHast mpu3Ma; rpaHd ¥ OCHOBAHMSI IPU3MBI; 1

npsiMasi ¥ HaKJIOHHAS TIPU3MBL; OOKOBAs M TTOJTHAS TOBEPXHOCTh

TIPU3MBI
47 [Tapannenenunen, NpsiMOYToJIbHBIN MapajuIeIenuIes U ero 1

CBOMCTBa




Ne Tema ypoka KonuuectBo|| JlaTa uzyuenus
n/m 4acoB
Bcero H [1nan H daxkr

48 [Tupamua: n-yrojgpHas MupaMuia, TpaHu 1 OCHOBaHHUE 1

UpaMuIbl; OOKOBAs M IMOJIHAS TOBEPXHOCTh MTUPAMU/IBI;

MpaBWIbHAA U yCeUEHHAS MUpaMKIa
49 [TpaBuIIbHBIE MHOTOTPAHHUKH: OHSTHE MPABUIHLHOTO 1

MHOTOTpaHHUKA; IPaBUJIbHAS IIPU3Ma U MTPaBUIIbHAS

MUpaMuJIa; TPABHIIbHAS TPEYTOJIbHAS TMPaMU/Ia U TIPABHIIbHBIMA

TETpadaAp; Kyo
50 [IpencraBieHue o MPaBUILHBIX MHOTOTPAHHUKAX: OKTAd/Ip, 1

JOJCKadIP U UKOCAIP.
o1 CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO 1

TOYKH, PSMOM, TIIOCKOCTH. DJIEMEHThI CHMMETPUU B

MUpaMHIax, MapayuIesIenUuIeaax, MPaBUIbHBIX

MHOTOTpaHHUKAX
52 Brruucienue 3;1eMeHTOB MHOTOTPaHHUKOB: pEé0pa, TuaroHasiu, 1

YTITBI
53 [Tnomaae 60KOBOI MOBEPXHOCTH M IMOJTHOM MTOBEPXHOCTH 1

MPSIMO¥ IPHU3MBI, IIONIAIb OCHOBAHUH, TeOpeMa 0 OOKOBOA

MMOBEPXHOCTU MPSIMON MPU3MBI
54 [Tnomaae 60KOBOI MOBEPXHOCTH M IIOBEPXHOCTH MPABHIIBHON 1

MMMPaMHUJIBI, TEOpEMa O TUIOMIAU OOKOBOH TTOBEPXHOCTH

YCEYEHHOU MUPAMUBI
|55 ”KOHTpOJ‘ILHa}I pabora 1o reme "MHOrorpaHHUKH" H 1 H H ‘
|56 ”HOHHTI/IG 00 00BéMe H 1 H H ‘
|57 ”O6T)éM MUPAMU/IBI H 1 H H ‘
|58 ”O6’béM TUPaMUJIBI H 1 H H ‘
|59 ”O6’béM UpaMU/IbI H 1 H H ‘
|60 ”O6’béM UpaMUIbI H 1 H H ‘
|61 ”O6’béM IIPU3MBI H 1 H H ‘
|62 ”O6T)éM TIPU3MBI H 1 H H ‘
|63 ”O6’béM TIPU3MBI H 1 H H ‘
|64 HKOHTpoanas[ paborta no Teme "OOBbEMBI MHOIOI'PaHHUKOB" H 1 H H ‘
65 [ToBTOpEeHme, 06001IeHNE cCTeMaTH3allks 3HAHUH. 1

[TocTpoeHne ceueHnii B MHOrOTpaHHUKE
66 [ToBTOpEeHME, 0000IIEHNE CHCTEeMAaTU3aIls 3HAHU. 1

Brruncnenue pacCTOSHUN: MEXAY IBYMSI TOUKaMH, OT TOUKH

JI0 TIPSIMOM, OT TOYKH JIO TIOCKOCTH, MEXKTY

CKPEIIMBAIOIIUMUCS TIPSIMBIMU
|67 ‘I/ITOFOBaH KOHTpOJIbHAs paboTa H H H
68 [ToBTOpEeHME, 0000IIEHNE CHCTEeMAaTH3aIlNs 3HAHU.

Brruncnenue yrioB: MeX1y CKpeUIUBAIOIIUMUCS TPSIMBIMHU,

MEXy MPSMOH U MIIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB

MEXTy TUTOCKOCTSIMH




Ne Tema ypoka KonuuectBo|| JlaTa uzyuenus
n/n 4acoB
‘ Bcero H [1nan H daxkr ‘
IOBIIEE KOJIMYECTBO YACOB T10 [IPOTPAMME | 68 | I |
11 KJIACC
Ne /it Tema ypoka KomnuectBo|| JlaTa nusyuenus
4acoB
Bcero “ [Inan H daxkr

1 Cdepa u map: neHTp, paanyc, IMaMeTp; IJI0IIa b 1

MOBEPXHOCTHU Cepsl
2 B3aumnoe pacrionoxenne chepsl U TUIOCKOCTH; KacaTeabHas 1

IJIOCKOCTH K cepe; miomaasb chepsl
|3 HI/IsoGpa)KeHHe ceprl, mapa Ha naockocTu. CeueHus 1mapa H H H
4 [unuuapudeckas TOBEPXHOCTh, 00pa3yromue

LWINHAPUYECKOM MOBEPXHOCTH, OCh LIMJIMHIPUYECKON

MOBEPXHOCTHU
5) Hununaap: ocHoBaHUS U OOKOBasi IOBEPXHOCTb, 00pa3yroIas u 1

0Cb; IUIOIAAb OOKOBOM U IMOJHOM MOBEPXHOCTH
6 N300pakeHne NWIMHAPA HA TUIOCKOCTH. Pa3BEépTka nmnuHapa. 1

Ceuenus IMIMHIPA (TIOCKOCTbIO, ApaICIbHOW WIIN

MEPIIEHANKYISIPHON OCH IUIIMHIIPA)
7 Konunyeckas moBepXHOCTb, 00pa3yrolre KOHNYECKOM 1

[IOBEPXHOCTHU, OCh U BEPLIMHA KOHUUECKOW MOBEPXHOCTH
8 Konyc: ocHOBaHue U BeplInHa, 00pa3yrolias U OCh; MIOLIA/1b 1

OOKOBOH U MOJIHOW TOBEPXHOCTH
9 VYceu€HHbI KOHYC: 00pa3yroIiye U BbICOTA; OCHOBAHUS U 1

O0KOBast MOBEPXHOCTb
10 N300paxenune koHyca Ha MI0cKocTH. Pa3BépTka KoHYca. 1

CeueHus KoHYyca (TIIOCKOCTBIO, APAIEIbHON OCHOBAHHIO, U

TUTOCKOCTBIO, IIPOXOIAIIEH Yyepe3 BEPIINHY)
|11 ”KOM6I/IHaHI/I$I TE€JI BPAILllEHUS] U MHOTOTPaHHUKOB H H H ‘
12 MHororpaHHuK, OMUCaHHBIN 0KOJI0 ceprl; chepa, BIUcaHHAS

B MHOT'OI'PaHHMK MJIM B TEJIO BpaIllEHHs
|13 HHOHﬂTHe 00 00bEMe. OCHOBHEIE CBOWCTBA 00BEMOB TN H 1 H H ‘
|14 ”O6’béM HWIAHIPA, KOHYCa H 1 H H ‘
|15 ”O6’béM miapa v miaomajb chepol H 1 H H ‘
16 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY 1

TIJIOIIAISIMUA TTOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEIl
17 KonTponbnas padota no temam "Tena Bpamenus" u "O0beMbl 1

Ten"
|18 HBeKTop Ha TUIOCKOCTH U B IPOCTPAHCTBE H 1 H H ‘
|19 ”CJ‘IO)KGHI/IG Y BBIYUTaHNE BEKTOPOB H 1 H H ‘
|20 ”yMHO)KeHI/Ie BEKTOpA Ha YHCIIO H 1 H H ‘
|21 ”Pasnox(eHHe BEKTOpA 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM. H 1 H H ‘




Ne mi/mm Tema ypoka KonuuectBo|| JlaTa uzyuenus
4acoB
‘ Bcero H IIman H dakt ‘

| ”HpaBI/IJ'IO napajuiesenumesa H H H ‘
22 Pemenue 3agay, cB3aHHBIX C HPUMEHEHUEM ITPABUII ICUCTBUN 1

C BEKTOpaMu
23 [IpsiMoyronpHas cucTeMa KOOPJIMHAT B MMPOCTPAHCTBE. 1

Koopaunarsl Bextopa. [Ipocreiimue 3agaun B KOOpAUHATAX
|24 ”Vron Mexay BekTopamu. CKaipHOE MPOU3BEACHHE BEKTOPOB “ 1 “ H ‘
|25 HBHqucneHHe YIJI0B MEXKIY PSIMBIMHU U TIOCKOCTSIMH “ 1 “ H ‘
26 KoopanHaTHO-BEKTOPHBIN METOT IIPH PELICHUN

T€OMETPHUUYECKUX 3a7a4
27 Konrtponsnas pabora o teme "BeKTopbl 1 KOOPAWHATHI B 1

npocrtpaHcTae"
28 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHHH. 1

OcHoBHbIE QUTYPHI, PAKTHI, TECOPEMBI Kypca IUTAHUMETPUHU
29 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AINS 3HAHHM. 1

OcHoBHbIE QUTYPHI, (PAKTHI, TECOPEMBI Kypca IUTAHUMETPUHU
30 [ToBTOpeHME, 0000IIEHNE ¥ CUCTEMAaTH3aIUs 3HAHUH. 3a1auun 1

IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS
31 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMA 3HAHUHA. 3a1a9u 1

TUTAHUMETPUHU B METOJIBI HX PEIICHUS
32 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHHM. 1

OcHoBHBIE QUTYPHI, PaKTHI, TEOPEMBI Kypca CTEPEOMETPHH
|33 ”I/ITOFOBaH KOHTpOJIbHAst paboTa H 1 H H ‘
|34 HHOBTopeHHe, 000011IeHIE U cUCTeMaTH3allusl 3HAHUT H 1 H H ‘
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34

YYEBHO-METOJUYECKOE OBECIEYEHHME OBPA30BATEJBLHOI'O
MPOLIECCA




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaTtematuka: anredpa U Hayajia MaTeMaTHIecKOro aHainusa, reomerpusi. ['eomerpus, 10-11
knaccel/ Atanacsia JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AKIuoHEpHOE 00IIECTBO
«M3natensctBo «IIpocBerienuey

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

3uB b.I'. lnnaktuyeckue marepuainsl. I'eomerpus. 10 knacc.- M.: IIpocsemenne, 2009.
3uB b.I'. lnnaktuyeckue marepuainsl. I'eomerpus. 11 knacc.- M.: IIpocsemenne, 2009.
3uB b. I'., Meiinep B. M. 3agaun no reometpun. 7-11 knaccsl. - Mocksa. [Ipocsemenne. 2003.

1O. A. I'nmazkos, U. U. FOnuna, B. ®. byry3os ['eomerpus: Pabouas terpans. 10 kimacc: mocodue
JUISL ydaruxcsi o0reo0pa3oBaTeabHbIX yapexaeHui. - M.: [Ipocsemenue, 2010.

10. A. I'maszkos, U. U. FOauna, B. ®@. byry3os ['eomerpus: Pabodas terpaas. 11 kmacc: mocobue
JUTSL ydaruxcsi o0mieo0pa3zoBarenbHbIX yupexaeHui. - M.: [Ipocsemienue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://fcior.edu.ru
http://school-collection.edu.ru
http://www.numbernut.com/
http://www.math.ru

http://teacher.ru
https://math-ege.sdamgia.ru
http://alexlarin.net
http://www.alleng.ru/edu/mathl.htm
http://www.fipi.ru/

http://mathege.ru
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