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INOACHUTEJIbBHASA 3AIINCKA

PaGouwast mporpamma yuebHOTO Kypca «I['eomeTpusi» 0a30BOro ypoOBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3pabotaHa Ha ocHOBe DenepaabHOro
rOCyIapCTBEHHOT'O 00pa30BaTEeNLHOTO CTaHAAapTa CPEAHEro o0Iero oopa3oBaHus,
C yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEABIBISIEMBIX K
MaTEMaTUYeCKOMYy OOpa30BaHUIO, W TPAAMINN POCCHICKOTO 0O0pa30oBaHUS.
Peanu3arus mporpaMMbl 00€CIIeYMBACT OBJIAJICHAE KITIOYSBBIMH KOMITCTCHITUSIMU,
COCTABJISIFOIIMMH OCHOBY JIJISI CaMOPAa3BHTHS M HENPEPHIBHOIO 00pa30BaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO W TI03HABATEIHLHOTO Pa3BUTHSA
JUYHOCTH 00YYaroIIMXCSl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Baxxnocth y4eOHOro Kypca TreOMETpMH Ha YpPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusi OO0YCJIOBJIEHAa MPAKTUYECKOW 3HAYMMOCTBIO METAaNpeAMETHBIX WU
NPEIMETHBIX PE3yJIbTaTOB OOYYEHHS T€OMETPUU B HANPABICHUU JMYHOCTHOTO
pa3BuTUsl OO0y4aroumxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTHYeCKOU
IPaMOTHOCTH, U3yUEHUS APYTUX Y4eOHBIX AUCUUIUIMH. PasButne y oOydarommxcs
NPaBUIBHBIX TPEJCTABICHUA O CYIIHOCTH M IMPOUCXOXKICHHUA T'€OMETPHYECKUX
abcTpakiuii, COOTHOIICHUH pPEaTbHOTO W WACATBHOTO, XapakTepe OTPaKEHUS
MAaTEMaTUYECKOM HAyKOW SABJICHUWA M IMPOLECCOB pPEAIbHOTO MHpPA, MECTE
TE€OMETPUH B CUCTEME HAyK U POJIM MaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MIO3HAHWU U B MIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
yUalIUXCs, a TaKXe KauyeCTB MBbIIUICHHUs, HEOOXOAMMBIX Ui aJanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBiseTcss OOHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmiero o00pa3oBaHus, TaK Kak O00ECIEeYMBAET BO3MOXKHOCTh M3yUYEHHUS Kak
JTVICIUTUTHH €CTeCTBEHHO-HAYYHOUW HANPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblnUIeHHE, (HOpMUpYyEMOe MpPU H3YYECHHH OOYyUYaIOIIMMUCS
HOHSATUIHBIX OCHOB T€OMETPHUHU U MIOCTPOCHUH IIETIOUKH JIOTHYECKUX yTBEPIKIACHHIA
B XOJI¢ PEIICHUS TCOMETPUYECKUX 3a]ad, YMEHHE BBIIBUTATh W ONPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCA IMPH PEHICHUH 3a/lad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHHne OpueHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX OOJIACTAX MAEATENBHOCTU uenoBeka. OpHeHTalMs 4ejJoBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUaIbHOTrO ObITHs, (opma
OTPaXEHUS OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO MO3HAHUS M aKTHBHOIO
npeoOpa3oBaHusi  JeiicTBUTENbHOCTH.  OnepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATEIBHOCTH,
ABIIACTCA OJHUM U3 MNPOPECCHOHATHHO BAXKHBIX KayecTB, MOATOMY aKTyajbHa
3ajaya (POpMHUpPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JAEATEIHHOCTU 10 MHOTUM HaIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE o0OyueHusi — 00Omeo0pa3oBaTebHOE U OOIIEKYJIbTYpPHOE pa3BUTHE
oOyvarommxcsi  4epe3  OOeCleYeHHE  BO3MOXKHOCTH  MPUOOPETEHUS U
UCIIOJIb30BAHUSI CUCTEMATHMYECKHX TIE€OMETPUYECKUX 3HAHUW W JEeHCTBHUI,
crenu@UUHBIX TEOMETPUHU, BO3MOXKHOCTH YCIICIIHOTO MPOAOIKEHUSI 00pa30BaHus
0 CIIEUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIOIb30BAaHUEM F€OMETPHUH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayYeHa Jis
o0yyJarommxcsi Cpe/IHel MIKOJIbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum oOpa3zoM, oOydaroniygecss Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTUYECKHE YMEHHs, CBSI3aHHbIC
co cnenu(pUKONd TeoMEeTpud M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, oHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpUI0 Oolee
rIIyOOKO, €ClM B JAJbHEWUIIEM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX
3HaHUSAX B NPO(eCCUOHATBHOU IEATETbHOCTH.

JlocTmxkeHre UeAr OCBOCHHUS MPOrpaMMbl OOECIEUMBACTCS PELICHHEM
COOTBETCTBYIOIIMX 3aday. [IpHOpUTETHBIMM 3aJadyaMH  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBISIIOTCS:

e (opmupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KYJIBTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAHHHUKAX U TelaX BpaIICHUS
KaK O BOXHEHIINX MAaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBATDH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOLIEro MUPa;

e (opmupoBaHuMe yMEHHsI paclo3HaBaThb Ha YEpPTEkKax, MOJCISIX U B
pealbHOM MHpPE MHOTOTPAHHUKH U TeJla BPAIlCHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATh OCHOBHBIMH TMOHSTHSIMH O
MHOTOIPAaHHHUKAX U TeJlaX BPAILEHUS U UX OCHOBHBIMU CBOICTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yYMEHHA TPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCyXJIeHUsT B XOJI€ PEIICHUS CTEPEOMETPUUYECKUX 3aJad W 3ajad ¢
IPAKTUYECKUM COJEPKaHUEM;



e pa3BuTHE WHTEJUIEKTY AJTbHBIX U TBOPYECKUX CIoCcOOHOCTEH
oOydJamuxcsi, TO3HABATEIbHOW  aKTUBHOCTH, MCCIEA0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS;

e (opmupoBaHUE (YHKIMOHAIBHOU I'PaMOTHOCTH, peIeBaHTHOU
Ir€OMETPUU: yMEHUE PACIO3HaBaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUNH, OOBEKTOB U 3aKOHOMEPHOCTEH B pPEANbHBIX KU3HEHHBIX
CUTyalUsIX U MPH U3YYCHUU JIPYTUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (opMyaupoBaTh HX Ha S3bIKE
TE€OMETPUU U CO3/1aBaTh FEOMETPUUECKUE MOJEIIHN, IPUMEHATh OCBOCHHBIN
Tr€OMETPUYECKUAN aIIapar Juisl PELICHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHUBATh MOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO IPOrPaMMBbI SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4eHWs 3aJad, pellacMblX Ha YpOBHE
UHTYUTUBHOTO MIO3HAHUS, U ONpEAEIEHHBIM 00pa30M OpraHu3oBaHHas padoTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOIO U IMPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIAPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAJbHEUIIEMY U3Yy4YEHHIO IPEIMETA.

[Tpennourenue oTAAETCA HAMSIIHO-KOHCTPYKTUBHOMY METO/Y OOYYEHMs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IIPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IIPEACTABICHUMU Y
ydalmmxcsi B Kypc€ CTEPEOMETPUM IPOBOAUTCA 3a CUET peuleHus 3aaad Ha
CO3JaHHE  IMPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za IPOBOAUTCA C ONOPOM Ha
HarjsgHOCTh, @ OIEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBICYEHMS] OT
HarJIsiAHOCTH, MBICJIEHHOT'O U3MEHEHHUSI €70 UCXOIHOTO COJEPKAHHUS.

OcHOBHBIE copaepxaTenbHble TUHUKM Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY, « Tena BpameHus»,
«BekTopsl 1 KOOpAMHATBI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacrpenensercs He TOJBKO II0 COAEPKATENbHBIM JIMHUSAM, HO M II0 TOJaM
00ydeHHs Ha YPOBHE CPEIHETO 00IIEeTr0 00pa3oBaHusI.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mIporpaMMmbl, pacHpeneia€HHbIM 10 TrojaM OOy4YeHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oM, 4TOObl OBJAJACHHE T'€OMETPUUECKUMHU
MOHATHSIMU Y HABBIKAMM OCYILECTBIUIOCH MOCJIEI0BATENIBHO U MOCTYIIATENBHO, C
COOJII0ICHHEM NPUHLIUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOUAJINCH B
OOIIyI0 CUCTEMY I€OMETPUYECKHUX MPE/ICTABICHUNA OOyYarouuxcs, paclupss u
yriIyosisist €€, 00pa3ysi MpOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha uzyuenue reometpun otBoautcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Hezemo B 11 kmacce, Bcero 3a nBa roga ooyuenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touyka, TIpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM TMOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesIbHble M CKpemmBarommecs npsmele. [lapamtensHOCTs NpAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpsAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKkocTei. [lpocreiimine mpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: TETpa’ap, KyO, mapasuiesenume]]; HOCTpPOSHUE CEUSHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBbIE NapAUICIBHBIE M IEPIEHAMKYISAPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY MPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEWHBIM YroJ  JBYTPAHHOTO  yrIJIA.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TmpsAMOM 70  IUJIOCKOCTH,  MpoeKuuss  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHINKYIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs U MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yceu€HHas MNHpaMuja. OJEMEHTbl Npu3Mbl M nupamuasl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPABUJIbHAS MpPU3MaA U
NpaBWIbHAS NHPAMUIA; NPABUIIbHAs TPEYroJibHas MNHUpPaMHUAA W TPaBUJIbHBIN
teTpa’dap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
nojexa’ip u ukocasap. CeueHus: Mpu3Mbl U TUPAMHUJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPHUM B MNHpaMUAaX, Mapauielienunenax,
MIPAaBWJIBHBIX MHOT'OTPAHHUKAX.



Brruucienne »SaeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMAroHAIM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU MPSIMON IPU3MBI,
IJIOMAh OCHOBAaHM, TeopemMa O OOKOBOW TMOBEPXHOCTH TMIPSIMOM TPU3MBL.
[Imomaasr OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MUPaMU/IbI,
TeopeMa O IUIomanu yceu€éHHoul mnupamuabl. [loHstue 06 o0béMe. OOBEM
MAPAMU/JIBI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpalenus

Hunuaapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUYECKOU
MOBEPXHOCTH, OCh IWIMHJIPUYECKON TMOBepXHOCTU. [lunmHnap: ocHOBaHus u
OOKOBasi TMOBEPXHOCTh, OOpa3ywIIas W OCh, IUIONIAAb OOKOBOW W TOJHON
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MmoBepXHOCTH. KOoHyC: OCHOBaHME U BeplInHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
00pa3yrolye U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aumMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
10 hL CHEpHI.

N306paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BHUCaHHAsT B MHOTOIPAHHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00HEMOB Ten. Teopema 06 00BEME
OpsIMOYTOJIBHOTO Tapaijenenumnea u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa U II0IIaAb Chephl.

[TonoGubeie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenus wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJIPHO OCH), CEYEHHS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpancTBe. ClI0KeHUe U BRIYMTAaHHE BEKTOPOB.
YMHOKeHue BeKTOopa Ha yucio. Pa3noxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBwil JACUCTBUM C BekTopamu. lIpsimoyrosibHas cucrema



KoopauHaTt B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKalsipHOE MNpPOU3BEIICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay NpsIMBIMU U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro TMpeameTa
«MaremMaTnka» XapaKTEpU3YHOTCH:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUM,
NporeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
(GYHKIUSAMU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIUIOMY U HAaCTOSIIIEMY POCCUHCKON MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKON IKOJIbI,
K HCIIOJh30BAHUIO 3THUX JOCTKEHWW B JPYTHX HayKax, TEXHOJOTHUAX, cdepax
HKOHOMMUKHU.

JAyX0BHO-HPABCTBEHHOI0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKU U JIEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj7ay, pELICHNH, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM acCIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHSITHU U

OT/IbIXa, peryisipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEpILIEHCTBOBAHUS, npu 3aHATHUAIX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHe:

c(hOPMUPOBAHHOCTHIO HKOJOTHMUYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIbHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlME Ha NMPUMEHEHHWE MATEeMaTUYECKHUX 3HAHWM ISl pElIeHUs 3a1ad B
00JIaCTH  OKpY’KalIlel cpeapl, IJIaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKd M OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKh Kak c]epbl 4eIoBEYeCKOM JesATEeNIbHOCTU, JTaroB €€
pa3sBUTUS M 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMU; OBJIAJCHHEM S3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM IMO3HAHUA MHPA;
TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JIESITEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OeliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elCmeUusMU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYXHCAIOWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008amMeNbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJoruueckue aeiicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUW MEXIy TMOHITHAMU; (HOPMYIUPOBATH
OTIpeNIeTICHUs] ~ TMOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJaccuduKalu, OCHOBaHUs JiJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (OpMynIHpOBaTH U  MNPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIC;

e BBIBIATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C WCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHU M, YMO3aKIIIOUEHHUH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJbI;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJBKO
BApUMAHTOB peElIeHUs, BHIOUpATh HauboJee MOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble HcciiegoBaTeIbCKUE AeHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMNPOCH], (UKCUPYIOLIKME MPOTUBOpEUUe, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENPHO (HOPMYTUPOBATH OOOOIICHUSI M BBIBOJBI IO pe3yjIbTaTaM
POBENEHHOTO HAOIIO/IEHUS, HCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIleCcCa, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

e BBIABISTH ACPUUUTH UHGOPMALIMH, JTAHHBIX, HEOOXOJIMUMBIX HJisi OTBETA
Ha BOIIPOC U JJIsl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHIS;

e CTPYKTYpUpOBaTh MH(GOpPMAIIUIO, IPEACTABIATh €€ B pa3NUyHbIX (opmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VYHuueepcanvubie KOMMYHUKamu@Hble Oelicméus, 0Oecnevyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYyJIHUPOBATh CYXXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOJTY4YECHHBINH Pe3yiIbTaT;

B X0/i€ 00CY>KJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, penraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3Iu4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJadd,  OKCIEpHUMEHTa,
UCCIIEJIOBaHMsI,  TMPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (popmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ayIMTOPUH.

CoTpyaHuyvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHUBUTyTBHON pabOThI pU pENICHUH YUYeOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOUM JEeATEIBbHOCTH, IUIAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeAeNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3ysbTaT padoThl; 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acCTBOBATh B I'PYMIOBBIX (popMax paboThl (00CYkIeHHS, 0OOMEH MHEHHUM,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IHI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YUYACTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusanus:

COCTABJISTH TUIAH, aJITOPUTM PEIICHUS 33a/1a4H, BRIOUPATh CIIOCO0 pelieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI C YU4ETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHus] MaTeMaTHIYEeCKOH 3a/1auu;

NpEABUNIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJACHHBIX OLINOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OIIMUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHHUH
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YTroJi, TpaHU JBYTPaHHOTO YIJia,
pebpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3MA,
PSIMOYTOJIBHBIN TIapalJIeNIeue I, Kyo0).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBaHUS JUISL
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHUKH; MPSAMbIC U HAKJIOHHBIE MPU3MBbI, TTapajlIeJICITUICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU HU3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMYMH 1O 00pas3IaM Win
aIropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMTUYECKUE METOAbl NPU PEIICHUU
CTaHJAPTHBIX MaTEMaTUUYECKUX 3a/1ad Ha BBIYMCIICHUE PACCTOSHHUN MEXITY JABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS IPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl MpPU PEUICHUU
CTAHJAPTHBIX MAaTeMaTHYECKMX 3aJlad Ha BBIYHCICHHUE YIJOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAY MNOPSIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MJIOMAAN MMOBEPXHOCTE MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) € TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOILIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEeXax U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl Ui PELIEHHs] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (opMe.

[IppuMeHATH NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUU B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYCHHBIC IIOHATHS B IPOLECCE IOHUCKA PELICHUS
MaTeMaTHYeCKu C(OPMYIMPOBAaHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUd Ha S3bIKE T[E€OMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a49M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, O0Opa3yroue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTh,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpAILCHUSI.

KnaccudumupoBaTs B3aMHOE pacrosoxeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOIIAJM  TOBEPXHOCTEH Tel  BpalIeHWS,
reOMETPHYECKUX TeJ C MPUMEHEHNEM (OPMYIL.

OnepupoBaTh TOHATHSMHM: MHOTOTPAaHHHMK, BIIMCaHHBIM B chepy ¥
ONMMCaHHBIM OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCIATE COOTHOIICHUSI MEXIY IUIOMIAJSAMH MOBEPXHOCTEH U 00BbEMaMu
MOJIOOHBIX TEJI.



N3o0paxaTh u3yuaemble (QUIypbl OT PYKHM M C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TNTIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTb, HHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJalO0T.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHIMU: I€KAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXKIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, pPACKIa[bIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe reomeTpuueckue (akTbl Ui PEUICHHs CTePEOMETPUUECKUX
3aJ1a4, MPEANOIaratoinX HECKOIbKO AroB PEIICHHUs], ECIIM YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiimme reoMeTpuuecKkue 3adaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSsS
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HUCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIUM3UPOBATH pPEalbHBIC
CUTyallUh W TPUMEHSTh W3YUYCHHBIC IOHATHUS B IPOLIECCE MOMCKA PEUICHUS
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JyieKTpoHHBbIe (LM pOoBbIE)
n/n NPOrpamMMbl Bcero Konrpoatubie o0pa3oBaTe/bHbIE PecypChl
padoThI
1 BBenenue B cTepeoMeTpuio 10 0
) [IpsiMble U MIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapannenbHOCTh NMPSIMBIX U MIOCKOCTEN
3 HepneH):[mfynﬂpHOCTb MPSIMBIX U 12 0
MJI0CKOCTEN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSIMHU 10 1
5 MHoOrorpaHHuK" 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: ceueHUsl, paCCTOSIHUSA U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

JyeKTpoHHBbIe (LM pOoBbIE)

Ne ni/mn KonTtpoabHubie
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
Tena Bpaienus 12 0
OOBEMEBI TET 5 1
BekTopsl 1 KOOpIMHATHI B IIPOCTPAHCTBE 10 1
[ToBTOpenue, 0600mIEH e, 7 |
cucTeMaTH3allus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
uu¢poBbIe
Nen/m | Tema ypoka KouTtpoJsbHbIe p
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcsl

OcHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, III0CKOCTb, MPOCTPAHCTBO.
[TpaBuina n300pakeHUs Ha PUCYHKAX:
M300paXeHUs TIOCKOCTEH, MapaieTbHbIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IMousTus: MEPECCKAIMNECH IIIIOCKOCTH,
NnepeceKkarommecs npsaMas 1 rmjiIoCKOCTb

[TonsTus: MEPECEKAIMNECH IIIIOCKOCTH,
MNEepeCCKarmurecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
pPHCYHKaXx, Ha MMPOCKIIMOHHBIX YePTEkKax

HauanbHble cBeieHHs 0 KyOe U pamue,
ux pa3BEépTKu U Mojenu. CedeHus
MHOT'OI'PAHHUKOB

HavanpHbie cBeneHus 0 KyOe U mupamuie,
ux pa3BEpTKU U Mojaenu. CeueHus
MHOTOIPAaHHUKOB

[ToHsiTHE 00 AKCHOMATHYECKOM MTOCTPOCHHUH
CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH H
CIICZICTBUS U3 HUX




[onsaTne 06 akcHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH H
CJICZICTBUS U3 HUX

[onsaTne 06 akcHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

10

[TonsiTrie 06 akcMOMaTUYECKOM TOCTPOECHUU
CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUU U
CJIE/ICTBUS U3 HUX

11

B3anmHoe pacronioskeHue mpsiMbIX B
IIPOCTPAHCTBE: TIEPECEKAIOIINECS,
napajieNbHbIC ¥ CKPEIINBAIOIIHECS TPSMBbIC

12

[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE: MapauiebHbIE IPSIMbIC B
IIPOCTPAHCTBE; MapaJUIETbHOCTD TPEX
IPSIMBIX

13

[TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B
npocTtpaHcTie: [lapamienbHOCTh PAMON 1
IUIOCKOCTH

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsMbIMU B TPOCTPAHCTBE

16

Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

17

[TapanienbHOCTh MIOCKOCTEH:
napasuieJIbHbIe MIIOCKOCTH

18

CBolicTBa napasuIeIbHBIX TIOCKOCTEN

19

[Ipocreiimme MpocTpaHCTBEHHBIE (PUTYPBI
Ha TUIOCKOCTH: TETPadp, KyO,
HapaJuIeIeuIe]




20

[Toctpoenue ceuenuit

21 [TocTpoenue ceuenunit
KonTponsHas padora o Teme "IIpsimbie u

22 MJIOCKOCTH B TPOCTPAHCTBE.
[TapannenbHOCTh NMPSIMBIX U TNIOCKOCTEN"
[lepnieHIUKyYIIAPHOCTD NPSIMOU U

23 IUIOCKOCTH: MEPIEHANKYJIISPHBIE NIPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napaienbHbIe U
NEPIEHIUKYIISPHBIE K IIJIOCKOCTH

)5 [Ipsmbie mapasienbHbIe U
NEePHEHAUKYIISIPHBIE K INTIOCKOCTH

2 [Ipu3Hak nepnesuKyIsApHOCTH IPSMOM U
IJIOCKOCTH

27 [Ipu3Hak nepnesuKyIsIPHOCTH IPAMOM U
IJIOCKOCTH

)3 Teopema o mpsMOH NMEPNECHANKYIISIPHON
IIJIOCKOCTH

29 TeopeMa 0 IpsIMOM EPIIEHIUKYJIIIPHOMN
IJIOCKOCTH

30 Teopema o0 mpsMOM NMEPNEHANKYIISIPHON
IJIOCKOCTH
[lepnenauKyIsp U HAKIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUAE OT
MPSAMOM 10 TIIIOCKOCTH
[lepnennuKymsp U HaKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT

MPSAMOM 10 TIIIOCKOCTH




[lepnieHguKysip 1 HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUAE OT
MPSMOM 10 TIIIOCKOCTH
[lepnieHguKysip 1 HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYrael B IpOCTPAHCTBE: YTOd MEXIY NPsIMOU
Y TUIOCKOCTBIO

16 JIByrpaHHbIi yroJi, TMHEHHBIA YTroJl
JIBYTPaHHOI'O yTJla

37 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JIBYT'PAHHOT'O yTiia

13 [leprieHAMKYIAPHOCTD IUIOCKOCTEM: MPU3HAK
NEepPHEHANKYISIPHOCTU ABYX MJIOCKOCTEHN

19 [leprieHAMKYIAPHOCTD IUIOCKOCTEM: MPU3HAK
NEePHEHAUKYISIPHOCTU JBYX IJIOCKOCTEMN

40 [IepnieHAUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK
NEepPHEHANKYISIPHOCTU ABYX MJIOCKOCTEHN

41 Teopema o0 TpEX nmepneHIUKYIIsIpax

42 TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

43 Teopema o0 TpEX nmepneHIUKYIIsIpax
KoHTposbHas paboTa 1mo Temam

44 "IlepnieHAUKYJISIPHOCTD OPSIMBIX U
mIockocTe" v "YTibl MeXAy NPSIMbIMU U
IJI0CKOCTSMU"
[TonsaTe MHOTOTpaHHUKA, OCHOBHBIE

45 3JIEMEHTBHI MHOTOT'PAaHHHUKA, BBITYKJIBIE U

HEBBIITYKJIbIe MHOTOIPaHHUKH; Pa3BEPTKA




MHOT'OrpaHHHUKa

46

[Tpusma: n-yronpHas npusma; TpaHu v
OCHOBaHUs IPU3MBI; MIPsIMasi U HAKJIIOHHAs
npu3Mbl; OOKOBas U TOJIHAS TIOBEPXHOCTh
MPU3MBI

47

[Tapannenenunen, NpsMOyTroJIbHBIN
napa’sulesienuIie]l U ero CBOMCTBa

48

[Iupamupa: n-yroiapHas NUpaMuia, TPaHU U
OCHOBaHUE MUPaMUJIbl; OOKOBAsI U MOJIHAS
MIOBEPXHOCTh NMUPAMU/IbI; IPABHIIbHAS U
yCeuE€HHas MAPAMUIA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSTUE
MPAaBUJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
npu3Ma U NpaBuiIbHAS IHPaAMKIA;
IpaBUJIbHAS TPEYrojibHas MUpaMuaa u
MPaBUIBHBIN TeTpasap; KyO

50

[IpencraBnenue o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadAp, AOJEKadIp U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOH, IUIOCKOCTH.
DNEeMEHTH CUMMETPUH B TUpaMuax,
napajuienenunenax, npaBuabHbIX
MHOI'OIPaHHHUKAX

52

Brraucnenne 31eMeHTOB MHOT'OI'PpaHHUKOB:
p€Opa, TuaroHasu, yrisl

53

[Tnomaas 60KOBOWM MOBEPXHOCTH M MOTHOU
MOBEPXHOCTHU MPSMOM TIPU3MBI, TUTOIIA/Tb




OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTHU MPSIMOMN MPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH MPABUIIbHON MTUPAMUJIBI,

>4 TeopeMa O TUIOIMIAIN OOKOBOM MOBEPXHOCTH !
YCEUYEHHOU MUPAMUIBI
55 KoHnTtponbHast paborta mo Teme 1
"MHoOrorpaHHuku"
56 [TonsiTrie 06 06BEME 1
57 O06BEM nupamMust 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupamMust 1
60 O0BEM TUpamMuIbI 1
61 O0BEM TPU3MBI 1
62 O06BEM IpU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbnas padota mo teme "OObEMBI |
MHOTOTPaHHHUKOB"
[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
65 3HaHui. [locTtpoeHne ceueHuii B 1
MHOTOTpaHHHUKE
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
3HaHUU. BbIYKMCIIEHHE PACCTOSTHUM: MEXKIY
66 JIBYMsI TOUKaMH, OT TOYKH JI0 IPSIMOM, OT 1
TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEIINBAIOIIUMHUCS MTPSIMBIMU
67 Hrorosas kKoHTpoJbHASA paboTa 1




[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
3HaHUW. BeruncieHue yrioB: MExXIy

68 CKpPEIIMBAOIIUMHUCS TPSIMBIMH, MEXTY 1
MIPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXAY TJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypchl

Cdepa u map: neHTp, paauyc, Iuamerp;
TUTOIIAb IOBEPXHOCTH CHEPHI

B3aunmHuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTenbHas INIOCKOCTh K
chepe; iomanb chepsl

N3obpaxenue chepsl, mapa Ha
mockocTd. CeyeHus mapa

[y apruveckas MOBEPXHOCTD,
00pa3yromIne UIHHIPHIECKON
MMOBCPXHOCTHU, OCb HHHHHHPH‘ICCKOﬁ
IIOBEPXHOCTH

[unwHap: ocHOBaHUS B OOKOBasI
MMOBEPXHOCTh, 00pa3yroIias U 0Ch;

IUIOIIAb OOKOBO U MOJIHOM MOBEPXHOCTH

N3o0pakeHune MuIMHApPa HA TUIOCKOCTH.

Pazpéprka nmmnapa. CeyeHus HuiIMHIpa

(TITOCKOCTHI0, MapaIeIbHON HITN
MEPIEeHIUKYIISIPHON OCH LIMITUHAPA)

Konnueckas moBepxHOCTh, 00pa3yromue

KOHUYECKOM MOBEPXHOCTH, OCh U BEpILIMHA

KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,




o0pa3yromias U 0Ch; IJIOMAab OOKOBOW U
MOJTHON MOBEPXHOCTH

VYceu€HHbI KOHYC: 00pa3yronme u

9 BBICOTA; OCHOBAHUS M OOKOBas 1
MOBEPXHOCTh
N3006paxkeHne KoHyca Ha MI0CKOCTH.
Pa3BépTka konyca. CeueHust KOHyca

10 (TJI0CKOCTHI0, MapajuieIbHOW OCHOBAHUIO, 1
U IUIOCKOCTBIO, MPOXOISIIEH yepes
BEPIINHY)

1 KombOunanus ten BpaieHus u |
MHOTOTPaHHUKOB
MHoOrorpaHHuK, ONMMUCaHHbBINA OKOJIO

12 cdepsr; cdepa, BUcaHHAS B 1
MHOTOTPaHHUK WX B TEJIO BPALECHUS

13 [Tonstre 06 06béMe. OCHOBHBIE CBOKCTBA 1
00BEMOB TeT

14 O0BEM UIMHIpA, KOHYCa 1

15 O0BéM 1apa ¥ miomazb cepol 1
[Tomo6HbIE TeNa B MPOCTPAHCTBE.

16 CooTHoIIEHNs MEXy TUIOIAASIMHU 1
MOBEPXHOCTEH, 00BEMaMH MMOAOOHBIX TET

17 Kontponbnas padota mo temam "Tena 1
BpamieHus" u "O0bemMbl Ten"

18 BekTop Ha IIIOCKOCTH U B IIPOCTPAHCTBE 1

19 ClioxeHne 1 BBIYMTaHUE BEKTOPOB 1

20 YMHOKEHUE BEKTOpa Ha YUCIIO 1

21 PasnosxeHne BekTopa 1o TpéM 1




HEKOMINUIaHAPHBIM BeKTopaMm. [IpaBuio
napajuienenunesa

22

Pemenue 3amad, CBI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JEHUCTBUN C
BEKTOPaMHU

23

[TpsmoyronbHas cucreMa KOOpJUHAT B
npoctpaHcTBe. KoopauHatel BeKTopa.
IIpocreiimne 3ana4u B KOOpAUMHATAX

24

VYron mexay Bekropamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluncnenue yrioB M1y IPsIMbIMU U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBINA METOT TPU
pElIeHNU T€OMETPUUECKUX 3a]1a4

27

Kontponbras padota mo teme "BekTopsr u
KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHue, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHue, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHue, 06001IeHNE 1
cUcTeMAaTHU3alnsI 3HaHUH. 3amaun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS

31

[ToBTOpeHmEe, 0600IIEHNE U




cucTEMAaTH3allMs 3HAaHUH. 3a1a9u
TJIAHUMETPUHU U METOJIBI MX PEIICHHS

[ToBTOpeHue, 06001IEeHNE 1
CUCTEMAaTU3aluA sHaHuii. OCHOBHEIE

32 1
¢burypsl, pakTel, TEOPEMBI Kypca
CTEPEOMETPUH
33 HroroBast koHTpOIBHAS paboTa 1
14 [ToBTOpEHME, 0606H_IGHI:IG u |
CHCTEeMaTH3alns 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» MaTtemaTuka: anrebpa 1 Hayana MaTeMaTHUYECKOTO aHaJIN3a, TeOMETPHSL.
['eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3os B.®., Kagomiuies C.b. u

npyrue, AkiimonepHoe obmectBo «M3narenscTBo «IIpocBemienue»

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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