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MOSICHUTEJIBHASA 3AITMCKA

Pabouas mporpamma ydebHoro kypca «['eomeTpus»y 6a30Boro ypoBHs s oOydaroniuxces 10 —11 kimaccoB paspaboTaHa Ha OCHOBE
denepanbHOrO TOCYAaPCTBEHHOIO 00pa30BaTEILHOTO CTaHAAPTa CPEAHEr0 00IIero 00pa3oBaHus, ¢ YIETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUH, NPEABABIICMBIX K MATCMAaTHYECKOMY OOpPa30BaHUIO, U TPATUIIMNA POCCUIICKOTO 0Opa3oBaHus. Peanu3aius nmporpaMMbl
obecrieunBaeT OBNIaICHHE KITFOYEBBIMU KOMIETEHIIUSIMU, COCTABISIIOIMMU OCHOBY JIJIsl CAMOPA3BUTHSI U HETIPEPHIBHOTO 00pa30BaHMs,
L[EJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M IIO3HABATEIILHOTO PA3BUTHS JIMYHOCTH 00YYAFOIIUXCS.

HEJU N3YYEHUS YYEBHOI'O KYPCA

BaxHocTh y4eOHOTO Kypca TeOMETpHMH Ha ypOBHE cpenHero oOmero oOpa3oBaHHS OOYCIIOBIEHAa TNPAKTHYECKOH 3HAYUMOCTBIO
METanpeIMETHBIX M TPEJAMETHBIX PE3yJbTaTOB OOyYeHHs T€OMETPUM B HAIPaBICHHM JIMYHOCTHOTO Pa3BUTHS OO0ydYarOIIUXCS,
¢dopmupoBaHust (YHKIMOHAJIBHOW MaTeMaTHYeCKOW TI'pPaMOTHOCTH, W3YYEHHUs JAPYrHX Yy4yeOHbIX IUCLUMILIMH. PasButne y
00y4Jaronuxcsl MPaBHIGHBIX MPEACTABICHUI O CYITHOCTH U MPOUCXOXKACHHU F€OMETPUISCKHUX a0CTPaKIMil, COOTHOIICHUH PEabHOTO
U HIEABHOT0, XapaKTepe OTPaKeHUs MaTeMaTHISCKOH HayKOI SBJICHUI U IIPOLIECCOB PEabHOTO MUPa, MECTE TEOMETPHH B CUCTEME
HayK U POJIM MaTeMaTHYECKOTO MOJCIMPOBAHHUS B HAayYHOM IO3HAHWUHM M B INPAKTUKE CIOCOOCTBYEeT (pOPMHPOBAHHIO HAY4YHOTO
MHPOBO33PEHHS YUALIUXCS, a TAKXKE KaYeCTB MBIIUICHUS, HEOOXOANMBIX IS alaliTallii B COBPEMEHHOM OOIIECTBe.

['eoMeTpus ABISETCS OTHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEr0 O0LIEro 00pa3oBaHus, TaK KaKk 00eCIeuBaeT BO3MOKHOCTh
N3Yy4YCHU KaK JUCHUITIINH eCTeCTBeHHO-Hay‘IHOﬁ HalpaBJICHHOCTH, TaK U FyMaHHTapHOﬁ.

Jlormueckoe MbiuicHHE, GOPMUPYEMOE MPH H3YUCHUH OOYYAIONIMMHUCS MOHATHWHBIX OCHOB I'€OMETPHUHM U MOCTPOCHUHU IICTIOYKH
JIOTUYECKUX YTBEPIKICHUH B XO/I¢ PELICHHs TeOMETPUUECKUX 3a/lad, YMEHHE BBIIBUIaTh M ONPOBEPIaTh THIOTE3bl HEMOCPEICTBEHHO
HCIIOJNIB3YIOTCS IPU PELICHUH 3a1a4 €CTeCTBEHHO-HAYYHOTO IIMKJIa, B YaCTHOCTH M3 Kypca (DU3HKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE UIPAeT CYIIECTBEHHYIO POJIb BO BCEX OOJIACTSX JEATENBHOCTH denoBeka. OpueHTranus
YeIoBeKa BO BPEMEHH U NPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COLHAIBHOrO OBITHS, (hopMa OTPasKeHHs OKPY)KAIOLIEro MUpA,
YCJIOBHE YCIICIIHOrO MO3HAHWS M aKTHBHOTO NMpeoOpa3oBaHHs JeHCTBHTENBHOCTH. ONepHpoBaHHE MPOCTPAHCTBECHHBIMU 00pa3aMu
O6’I)eILI/IH}IeT Ppa3HbIC€ BUABL yqe6H0ﬁ n prl[OBOfI JCATCIBHOCTH, ABJIACTCA OJHHUM H3 HpO(beCCI/IOHaJ'II)HO BaXXHBIX Ka4Y€CTB, MOOTOMY
aKTyaJbHa 3aada GOPMHUPOBAHUS y OOYYAFOLIMXCS MPOCTPAHCTBEHHOIO MBINUICHHUS KaK Pa3HOBHIHOCTH OOpPa3HOTO MBILUICHUS —
CYIIECTBEHHOIO0 KOMITOHEHTA B MOJATOTOBKE K MPAKTHYECKOI ACATENFHOCTH IO MHOTUM HAIPaBICHHSM.

Ilens ocBoeHMs mporpaMmbl y4deOHOro Kypca «l'coMeTpust»y Ha 0a30BOM ypoBHe oOyueHHs — 0O0I1e00pa3oBareibHOe U
0O0IIEKYIbTYPHOE Pa3BUTHE O0ydarolIUXcs uyepe3 oOecredeHre BO3MOXKHOCTH MPUOOPETEHHs M WCIOJIb30BAaHMS CHCTEMAaTHUYECKHX
TEOMETPUYSCKUX 3HAHUH M ACHCTBHM, CICHM(MUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEHIHOIO MNPOJOJDKCHUS 00pa3oBaHUs IO
CIELMATBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJHBIM HCIIOJIb30BAaHUEM [€OMETPHHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YPOBHE IMpeaHa3HaueHa Jisi OOydalolmUXCsl CpPEeAHEW IIKOJIbI, HE HWCHBITHIBABIINX
3HAYMTEJBHBIX 3aTPYAHCHUH Ha YpOBHE OCHOBHOro obmiero oOpasoBaHus. Takum oOpa3om, oOydvaromuecs Ha 0a30BOM YpOBHE
JOJDKHBI OCBOMTH OOLIME MAaTeMaTHYeCKHE YMEHWs, CBA3aHHBIE CO CHEUU(UKON TreoMeTpuu ¥ HEeOOXOIAMMBIC I JKH3HU B
CcOBpeMeHHOM obmiectBe. Kpome 3TOro, oHM HMMEIOT BO3MOXKHOCTh H3yYHTh I'e€OMETpHI0 Oonee TIyOOKo, ecinu B JalbHEHIIeM
BO3HUKHET HeO6XOJII/IMOCTI> B T€OMETPHUUCCKUX 3HAHUAX B HpO(I)eCCPIOHaHBHOfI JACATCIIBHOCTH.

JloCcTIDKeHHE 1IeTH OCBOCHHS IPOrpaMMBI O00OECIIEUMBACTCS PELIICHHEM COOTBETCTBYIOIIMX 3anad. [IpHOpHTETHBIMU 3agadyaMu
ocBoeHus kypca «['eomeTpun» Ha 6azoBoM ypoBHe B 10—11 kiaccax sSBisirOTCS:

. (hopMHpOBaHUE TPEICTABICHUS O TEOMETPHHM KaK 4YacTH MHUPOBOH KyJbTypbl M OCO3HaHHME €€ B3aMMOCBSI3U C
OKpPY>KalOIIMM MHPOM;

. (opMHpOBaHUE TNPEJCTABICHHS O MHOTOTPAHHHMKAaX M TeJaX BpaIleHWs KaK O BaKHEHIINX MaTeMaTHYECKHX
MOJIENIAX, MO3BOJIIOIIMX ONUCHIBATH M U3yYaTh pa3HbIC SIBJICHHUS OKPY KAIOILIETO MUPA;

. (opMHpOBaHHE YMEHHs paclio3HaBaTh Ha YepTexkaxX, MOJENSIX W B peaJbHOM MHpPE MHOTOTPaHHHKM W Teja
BpalllCHHUS;

. OBJIQJICHHE METOJJaMH PEIICHUS 3a7a4 Ha IOCTPOCHUS Ha N300paKeHUAX MPOCTPAHCTBEHHBIX PHUTYD;

. (¢opMHUpOBaHHE YMEHHS ONEPUPOBATh OCHOBHBIMHM TOHSATHAMH O MHOTOTPAaHHHKAaX W Telax BpameHWs M HUX

OCHOBHBIMH CBOMCTBaMU;
. OBJIaJICHUE alTOPUTMAaMH DEIISHUS OCHOBHBIX THIIOB 3aaad; (OPMUPOBAHHWE YMEHHUS TPOBOJUTH HECIOKHBIC
JIOKa3aTeNbHbIE PACCYKIACHHSI B XO/I€ PEIISHUS CTEPEOMETPUIECKHX 337124 1 3a71a4 ¢ MPAKTHIECKUM COJIEPIKaHUEM;
. pPa3BUTHE WHTCIUICKTYAllbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydYaromuxcsi, IMO3HABATCIILHOW aKTHBHOCTH,
HCCIIEeIOBATENIbCKUX YMEHUN, KPUTUYHOCTU MBILUICHUS;
. (dbopmupoBaHre (QYHKIIMOHAIHHOW TPAMOTHOCTH, PEIEBAHTHOW TEOMETPUHU: YMEHHE DPACIO3HABATH MPOSIBICHUS
TCOMETPUYCCKUX TOHATHIA, 00BEKTOB W 3aKOHOMEPHOCTEH B PeaybHBIX KU3HECHHBIX CUTYAIHAX W NPU H3YYCHUU IPYTHX
Y4eOHBIX TPEJAMETOB, MPOSBIICHUS 3aBHCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyITHUpOBATh UX Ha SI3BIKE T€OMETPHH W
CO371aBaTh TEOMETPUYECKHE MOJENTH, MPUMEHITh OCBOCHHBIH TEOMETPUYECKUU ammapaT JUisl PEIIeHUs TPaKTHKO-
OPHUEHTUPOBAHHBIX 3aJja4, UHTEPIIPETUPOBATH U OLIEHUBATH MIOJyUYEHHBIE PE3YJILTATHI.
OTJIMYHATENEHOW 0COOCHHOCTBIO MIPOTPAMMBI SIBJISICTCS BKIIFOUCHUE B KypC CTEPEOMETPHU B HAYaje ero U3ydeHus 3aad, pemacMbIxX
Ha ypOBHE MHTYWTHBHOTO TIO3HAHU, U OMpPENCIEHHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO



JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYJINPYET IPOTEKaHHE HHTYUTHBHBIX IPOLIECCOB, MOTUBHPYET K JaJbHEHIIEMY
N3YUYCHUIO IPEAMETA.

[Mpeanoyrenue oTnaércs HArJSIHO-KOHCTPYKTHBHOMY METOIY OOYYEHHs, TO €CTh TEOPETHUECKHE 3HAHMS HMEIOT B CBOECH OCHOBE
YyBCTBEHHOCTb IPEAMETHO-IPAKTUUECKON JAedTenbHOCTU. Pa3BuTHE MPOCTPAHCTBEHHBIX NPEACTaBIECHUIl y yudaliuxca B Kypce
CTEPEOMETPUH TPOBOAMTCS 3a CUYET pEHIeHUs 3aJad Ha CO3JaHWE MNPOCTPAHCTBEHHBIX OOpa3oB M 3a7ad Ha ONEPUPOBAHHE
IpOCTPaHCTBEHHBIMU oOpa3amu. Co3aHue oOpasa IPOBOJUTCA € OIOPOIl Ha HAINIAAHOCTB, a OLEPUPOBaHHE 00pa3oM — B YCIOBHAX
OTBJICUEHHSI OT HATJISIAHOCTHU, MBICIEHHOTO U3MEHEHUS €r0 UCXOAHOTO COJepKaHMUs.

OcHOBHBIE conepkaTenbHble JHHUM Kypca «leomerpum» B 10-11 kimaccax: «Muororpanaukm», «IIpsMbie u mockocTd B
mpocTpaHcTBe», «Tema BpameHus», «BekTopel W KoOpAWHATHL B TPOCTpaHCTBE». @DOpPMHPOBAaHME JIOTHUECKHX yMEHHH
pacrpezenseTcs He TOJIBKO M0 COAEpKaTeNIbHBIM JIMHUSAM, HO U 10 F'OiaM 00yuYeHHUs Ha YPOBHE CpeJHEro od1iero oopasoBaHusl.
Conepxxanne oOpa3oBaHUS, COOTBETCTBYIONIEE NMPEAMETHBIM pE3yJbTaTaM OCBOCHHS pabodel MporpamMmbl, paclpeleiEHHBIM 10
rogam oOydeHus, CTPYKTYpPHPOBAaHO TaKMM 00pa3oM, YTOOBI OBIIaJJCHNUE T€OMETPUIECKIMH MTOHATHAMH U HaABBIKAMH OCYIIECTBIISUIOCH
MIOCJIEIOBATENIFHO U IMOCTYNATENIFHO, C COOJIIOJICHHEM IPHHIMIA ITPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAINCH B OOLIYIO
CHCTEMY F€OMETPUYECKHX MPEJCTaBICHUH 00yJarouuXcs, pacuupsis U yriryousis e€, 00pasysl MpOYHbIe MHO)KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha n3yuenune reomerpun orBoaurcs 2 yaca B Henento B 10 kinacce u 1 yac B Henemo B 11 kiacce, Beero 3a ia roga o0y4denus - 102
yueOHBIX Yac

COJEPKAHUE YYEBHOI'O KYPCA

10 KJIACC
IIpsiMble U IVIOCKOCTHU B IPOCTPAHCTBE
OCHOBHBIC TOHATHS CTepeoMeTpud. Touka, TpsMas, IUIOCKOCTh, NMPOCTpaHCTBO. [loHATHE 00 aKCHOMAaTHIECKOM ITOCTPOCHHH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.
B3aumHOe pacnosokeHue IMpsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIUECs, IapajuleibHble W  CKPEUIMBAIOLIUECS IPSMEIE.
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEN B IMPOCTPAHCTBE: NapajuleIbHbIe MPSIMbIE B MPOCTPAHCTBE; NapauIeIbHOCTh TPEX MPSMBIX;
NapajUIe/IbHOCTh IPSIMOM M IUIOCKOCTH. YIVIBI C COHAIpPAaBJICHHBIMH CTOPOHAMM; YIOJd MEXKIY MpSIMBIMU B IIPOCTPAHCTBE.
[TapaynesbHOCTh IUIOCKOCTEH: MapaulelbHble IUIOCKOCTH; CBOMCTBA NapallIesIbHBbIX IUIOCKOCTEH. IIpocrelinine mpocTpaHCTBEHHBIE
(GUTypHI Ha MIIOCKOCTH: TETPA3p, KyO, MapallIeNeuIIe T, TOCTPOSHIE CCUSHHH.
[lepneHIuKyASIpHOCTh MPSAMOM M IJIOCKOCTU: NEPINEHOUKYJSApHbIE MpsMble B IPOCTPAHCTBE, MpsMble MapajuleJbHble U
MEePIEHUKYJSPHbIE K TJIOCKOCTH, MPU3HAK MEPIEeHIUKYJIAPHOCTH NPSIMOM M IUIOCKOCTH, T€OpeMa O MPSIMOM MepreHIUKYISIPHOI
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YO MEXAY NPSMON M IUIOCKOCTBIO; ABYIPAHHBIM yroi, JMHEWHBIM yron ABYrpaHHOIO YIJia.
[epreHIUKYISIp ¥ HAKIOHHEIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE OT MPSIMOH JIO0 IIOCKOCTH, MPOEKIUsS (PUTypHl Ha
IJI0CKOCTb.  llepneHauKyJIIpHOCTb  IIOCKOCTEH: MPHU3HAK MEPIEHIUKYISIPHOCTH JBYyX IUIockocred. Teopema o Tpéx
NepIeHIUKYIspax.
MHoOrorpaHHUKHu
IlondaTE MHOrOrpaHHHUKa, OCHOBHBIE JJIEMEHThl MHOIOTPaHHUKA, BBINYK/IbIE W HEBBINYKIble MHOIOTPAHHUKH; pa3BEPTKA
MHOTOTpaHHUKa. IIpu3ma: N-yronbHas Mpu3Ma; IPaHd W OCHOBAaHHUS MPHU3MBI, MpsMas U HAaKJIOHHAS MPU3MBI; OOKOBas U TOJIHAS
MOBEPXHOCTh Npu3Mbl. [lapamnenenunen, OpsMOYroJbHBIN Napaienenunes 1 ero cpoicrtBa. Ilupamuga: N-yrojbHas nmupamuna,
TpaHN ¥ OCHOBaHHE MHPAMHUIBI; OOKOBas W TOJHAs TOBEPXHOCTh MUPAMUIBL, NPABWIbHAS W yCCUEHHAs MHpaMuIa. JJICMEHTHI
Nnpu3Mbl U nupaMmuabl. [IpaBuiibHble MHOTOTpaHHUKU: MOHSATHE MPAaBUIBHOTO MHOTOIPAaHHMKA; MpaBWIbHAS MpU3Ma U MpPaBHIIbHAS
NUpaMuia; TpaBUIbHAS TPEYToJibHAS MHpaMUa W MPaBWIBHBINA TeTpadnp; KyO. [IpencraBneHne o MpaBUIIBHBIX MHOTOTPAaHHHUKAX:
OKTa’p, 10AeKadIp U ukocasap. CeueHus: Npu3Mbl U TUPAMU/IBL.
CuMMeTpusi B TPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENHO TOYKH, MPSIMOH, IUIOCKOCTH. DJIEMEHTHI CHMMETPHH B THUpaMHUax,
rapa’suiesienuIe 1ax, NpaBUIbHbIX MHOTOIPaHHUKAX.
BrIunciienue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanw, yriabl. [nomans OOKOBOW MOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH
MPSIMOM TPH3MBI, IUIOMIAh OCHOBAaHWI, TeopeMa O OOKOBOH MOBEPXHOCTH MPSMOW Mpu3MbL. [lnommans OOKOBOI IMOBEPXHOCTH U
MMOBEPXHOCTH TPAaBWJIBHOW IMHPaMHIBI, TeopeMa O IUIomanu yced€HHoW mupamuabl. Ilonarue o6 oO0béme. OOBEM MUpPaMHIIBI,
TIPU3MBI.
[MomoOHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKIY ILIOMIAIIMU MOBEPXHOCTEH, 00bEMaMK OJOOHBIX TEIl.



11 KJIACC
Tesa BpameHust
[MunuagpryecKas MOBEPXHOCTh, 00pa3yromue MIINHIPUYECKONH MOBEPXHOCTH, OCh IHMIMHAPHYECKOW moBepxHOcTH. LlmmmHap:
OCHOBaHHS ¥ OOKOBasi IOBEPXHOCTH, 00Pa3yIomIas U OCh; IO OOKOBOH M TIOJTHOH MTOBEPXHOCTH.
Konunueckast moBepXHOCTh, 00pa3yroliie KOHNIECKOH MOBEPXHOCTH, OCh U BEPILIMHA KOHMYECKOH moBepxHOCcTH. KOHYC: OCHOBaHuUE 1
BepLIMHaA, 00pa3yolias U OCh; IIOMIAAb OOKOBOI M MOJTHOM MOBEPXHOCTH. Y CEYEHHBII KOHYC: 00pa3yIolye 1 BHICOTa; OCHOBAHMS U
00KOBast MOBEPXHOCTE.
Ccepa u miap: HeHTp, paauyc, JUaMeTp; IUIoIa b MOBEPXHOCTH chepbl. B3anuMHoe pacronoxeHue cepsl U II0OCKOCTH; KacaTellbHast
IUIOCKOCTH K cepe; miomans chepsl.
W3o0pakeHre Ten BpalleHns Ha IUIOCKOCTH. Pa3BépTKa IMHAPa U KOHYca.
KomOunHanmu Ten BpamieHus] 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, ONMHMCAaHHBIA OKOJIO c(epsl; cdepa, BIICAHHAS B MHOTOTPAaHHUK,
WJIN TEJIO BPALIECHUS.
[Nonsatne 06 06véme. OCHOBHBEIE CBOMCTBa 006EMOB Tel. Teopema 00 00bEME IPSIMOYTOIHFHOTO MapajUIeNieuIela U CIeICTBHI U3
He€. O0BEM nmmHApa, KoHyca. O0BEM mapa U miomans chepsl.
[Tono6usIe Tena B npoctpancTBe. COOTHOLIEHUSI MEKAY IUIOIIAIMHA IOBEPXHOCTEH, 00BbEMaMHK TT0100HBIX TEJl.
Ceuenns nuauHApa (MapauiebHO U NEPIEHIUKYIIPHO OCH), CeYeHUs] KoHyca (TapajuiebHOe OCHOBAHMIO M NPOXOsIIee uepes3
BEpIINHY), CEYSHHUS 1Iapa.
BekTopsl M KOOPAMHATHI B MPOCTPAHCTBE
Bexkrop Ha miockoctu u B npoctpancTBe. C0KeHHE U BHIYUTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4uciio. PasnoxeHue BekTopa
1o TpéM HEKOMIUTaHAPHBIM BeKkTopaM. IIpaBmio mapamnenennnena. Pemenne 3axa4, CBI3aHHBIX ¢ MPUMEHEHHEM TIPABUIT JEHCTBHUH C
BekTopamu. IIpsMoyronpHas cucTeMa KOOpAMHAT B pocTpaHcTBe. Koopaunate! BekTopa. [Ipocreiimme 3anaun B KoopauHaTax. Yoo
MexJTy BekTopaMu. CkaaspHOe NpOW3BEICHHE BEKTOPOB. BrluMcieHHe yrioB MeXAy NpsMBIMH M IUIocKocTsMH. KoopanHaTHO-
BEKTOPHBIA METOJ NIPU PELICHUH T€OMETPHUUYECKHX 3a71ad.



IIJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATBI

JImqHOCTHBIE PE3yJIBTATHI OCBOSHHS IIPOrpaMMBI yueOHOTO npeaMeTa « MaTeMaTHKa) XapaKTepU3YIOTCS:

I'pazxkpanckoe BocniMTaHue:

c(OpPMUPOBAHHOCTHIO I'PAKIAHCKONH MO3WUIMU 00YyYalolerocsi Kak akTHBHOTO M OTBETCTBEHHOTO YIEHA POCCHICKOTO O0IIecTBa,
MPEACTABICHUEM O MAaTEMAaTHYECKHX OCHOBaX ()YyHKIMOHWPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, MPOLEAYpP TI'PakJaHCKOTO
o01ecTBa (BBIOOPBI, OIIPOCHI U IIp.), YMEHHEM B3aUMOJACHCTBOBATH C COLMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBHHU C UX (QYHKIHAMU U
Ha3HaUYEHHUEM.

IHaTpuoTnyeckoe BocnUTaHKE:

c(hOpPMHUPOBAHHOCTHIO POCCHUCKON TPakIaHCKOH MISHTHYHOCTH, YBAXKCHHS K MPOIIJIOMY W HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSM POCCUHCKUX MaTEMAaTUKOB M POCCUICKON MaTeMaTHYECKOW IIKOJBI, K HCIIOJIb30BaHUIO
9THX AOCTH)KEHHH B IPYTHX HayKaX, TEXHOJOTHX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHSA:

OCO3HAHHEM JIyXOBHBIX LIEHHOCTEH POCCHUICKOro Hapozaa; COPMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, 3THUECKOTO MOBEICHUS,
CBA3aHHOTO C TMPAKTHYECKUM IPUMEHEHUEM MAOCTHKEHHUH HAyKM M JAeATeNbHOCTbIO YUEHOrO; OCO3HAaHHEM JIMYHOTO BKJIajga B
MIOCTPOEHHE YCTOMIMBOTO OYXyIIETO.

IcTeTHYecKoe BOCIIMTAHHE:

ACTETHMYECKUM OTHOUIEHHEM K MHpPY, BKIIOYash 3CTETUKY MAaTeMaTHYeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ad, peIICHHH,
paccyKIEHHI; BOCIPHUUMYHUBOCTBIO K MATEMAaTHYECKUM aCIEKTaM PA3JIMYHbIX BUIOB HCKYCCTBA.

PDusuyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBIO YMEHHUSI TPUMEHSTh MaTeMaTH4YeCKue 3HAHWS B WHTEpecax 3/J0pOBOro M 0Oe3omacHOro oOpasa >KH3HH,
OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO (3I0pOBOC NMHUTaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATUN U OTAbIXA, peryyspHas
¢u3nUIecKas aKTUBHOCTBD); (PU3UUECKOTO COBEPIICHCTBOBAHNS, IPH 3aHATHAX CIIOPTHBHO-030POBHUTEIBHON AEATEIBHOCTBIO.
Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJY, OCO3HAHHUEM LIEHHOCTH TPYIOJIOOUS; HHTEPECOM K Pa3iIM4HbIM cdepaM NpodhecCHOHATBHON NesTeNIbHOCTH,
CBSI3aHHBIM C MaTEMaTHKOW M €€ MPHIIOKEHUIMH, YMEHHEM COBEPILIATh OCO3HAHHBIN BBIOOp Oynyrieil mpodeccuu U peann3oBEIBATh
COOCTBCHHBIC J>KU3HCHHBIC IUIaHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO HA
MIPOTAKCHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YaCTHIO B PCIICHUM MPAKTUICCKUX 3alavd MaTeMaTHYCCKOM HalpaBJICHHOCTH.
IKO0JI0THYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTEIO JKOJIOTHYECKON KyJBTYphl, MOHUMAaHWEM BIMSHHUS COLHMAIBHO-DKOHOMHUYECKHX MPOLECCOB Ha COCTOSHHE
MIPUPOIHOIN M COIMANIBHON Cpesbl, OCO3HAHHWEM TI00aJbHOTO XapakTepa 3KOJIOTHYECKHUX MpoOieM; OpHUeHTalMed Ha NMpHMEHEeHHe
MaTeMaTHYCCKUX 3HAHUK JJIA pC€IIC€HU 3a1a4 B obnacTu Oprxca}omeﬁ Cp€abl, IIIAHUPOBAaHUA MOCTYIIKOB W OLCHKU WX BO3MOXHBIX
MOCHEICTBHH AJIST OKPYXKAIOMIEH CPEJIBL.

LenHoCTH HAYYHOT 0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH U OOIIECTBEHHOH NpaKTHKH,
MIOHMMaHUEM MaTeMaTHYeCKOil HayKH Kak c(epbl YeIOBEYECKOH AEATEILHOCTH, 3TAaloB €€ pa3sBUTHS M 3HAYMMOCTH JUIS Pa3BUTHSA
OUBWIN3ALUY; OBIAJCHHEM S3BIKOM MAaTEMaTHKUd U MaTeMAaTUYECKOW KyJIbTYpOH Kak CpPEACTBOM IO3HAHHS MHpPA; FOTOBHOCTBIO
OCYHIECTBJIATDH MPOCKTHYIO U UCCIIEA0OBATEILCKYIO ACATCIIbHOCT MHANBUAYAJIIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpeaqMeTHble pe3ysbTaThl OCBOCHHS IPOrpaMMbl yueOHoro mnpenmera «MareMaTHKa» XapaKTEpU3YIOTCS OBJIaJCHHEM
YHUBEPCAIBHBIMU  HO3HAGAMENbHBIMU  OCUCMEUSIMU, VHUBEPCANbHbIMU KOMMYHUKAMUBHbIMU — OelCMEUsMU, VHUBEPCATbHbIMU
PpecyIsmuBHbIMU OeUCMBUIMU.
1) Vuusepcanvnvie nosnasamenvhsle oeticmaus, 06ecneuuaiom Gopmuposanie 6a308bix KOSHUMUBHBIX NPOYECCO8 0OYUAIOUUXCSL
(oceoeHUe MEMOO08 ROZHAHUSL OKPYIHCAIOUe20 MUPA, NPUMEHEHUE JI02UHECKUX, UCCe008AMeNbCKUX Onepayull, yMeHull pabomams ¢
ungopmayueti).
Ba3oBble ornyeckue JeicTBUs:
. BBISIBIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC PU3HAKA MaTEMAaTHYeCKUX OOBEKTOB, MOHATHH, OTHOIICHUH MEXITY
MOHATUAME, (QOPMYJIMPOBATh OIPEICICHHUS TIOHITHN; YCTAaHABIUBATH CYIICCTBCHHBIH MPH3HAK KIACCU(UKAIINY,
OCHOBaHHs 17151 000OIIEHNS ¥ CPAaBHEHHS, KPUTEPHHU MPOBOJMMOTO aHAIIN3a;
. BOCIIPUHHUMATh, (POPMYJIMPOBATH U MPE0OPA30OBBIBATH CYXKIICHUS: YTBEPIUTENbHbIE U OTPULATEIIBbHbBIE, CIMHUYHbIE,
YacTHBIE M 00IINE; yCIOBHEIE;



. BBISBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M NPOTHBOpeuHs B (akTax, JaHHBIX, HAOIIOACHUIX U
YTBEPXKICHHUSX; TIpeIIaraTh KPUTEPUH /IS BBISIBJICHUS] 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;
. JeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCOYKTHBHBIX M HWHAYKTHUBHBIX YMO3aKIIOYEHHH,
YMO3aKJIIOUEHHH 110 aHAJIOT1H;
. MIPOBOAUTH CaMOCTOSITEIBHO JOKA3aTelIbCTBA MAaTeMaTHYECKUX YTBEPXKAEGHUH (IpsIMBIE M OT IPOTHUBHOIO),
BBICTPANBAaTh apryMEHTALNIO, IPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKACHHS U BHIBOJIBI;
. BEIOMpATH crmocod perreHus y4eOHo# 3amaum (CpaBHHUBATh HECKOJBKO BapHaHTOB PEIICHIHsS, BBIOMpaTh Hambolee
MOJXOSIIHMN C yYETOM CaMOCTOSITEIILHO BIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciieoBaTebCKHE JeHCTBHSA:
. HCTIONB30BaTh BOMIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHUS; ()OPMYJIHPOBATH BOMPOCHI, (PUKCHPYIOIIHE
NIPOTUBOpEYHE, NpOOJIeMy, YCTaHABJIUBATh HCKOMOE M JaHHOE, (OPMHUPOBATh THIIOTE3Y, apryMEHTHUPOBATH CBOIO
MIO3UIINIO, MHEHHE;

. MIPOBOANTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIM 3KCHEPHMEHT, HCCIIEIOBAaHME IO YCTAHOBICHUIO OCOOEHHOCTEH
MaTeMaTH4eCcKOro 00bEKTa, SBJICHHS, IIPOIECcCa, BBIBICHHIO 3aBUCHMOCTEN MEXy OOBEKTaMH, SIBICHUSMH, IIPOLIECCAMH;
. camMocToATeNbHO  (popMynupoBarh 0000IIEHHS ¥ BBIBOABI 10 pe3yjbTaraM IPOBEJEHHOTO HAOJIOJICHMS,
HCCIIEJOBaHMS, OIIEHUBATH JOCTOBEPHOCTH MOMYUICHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ICHNH;
. MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCA, & TAKXKE BBIABHTATH MPEIOJIOKCHNSA O €r0 Pa3BUTHU B HOBBIX
YCIOBUSIX.

Pabora c undopmanueii:
. BBIABIIATE Ne(UIUTHI HHPOpMaNNy, JTaHHBIX, HEOOXOANMBIX AJISI OTBETA HA BOIIPOC U [UISl PEILICHUS 3aJauH;
° BBIOMpaTh MHGOPMALMIO K3 HCTOYHHMKOB pa3iUYHBIX THIIOB, AaHAIN3UPOBATh, CHCTEMaTH3MPOBaTh U
HMHTEPIIPETHPOBATh MHYOPMALMIO PA3IMYHBIX BUAOB M ()OPM IpPEACTABICHUS;
. CTPYKTYPHPOBaTh HH(GOPMALHIO, TIPEJICTABIATE €€ B PA3IMIHBIX (popMax, MIITIOCTPUPOBATH IpapUIecKy;
L OLIEHMBAaTh HAJIEKHOCTh UH(OPMALIUH IO CAMOCTOSITENEHO CPOPMYITUPOBAHHBIM KPUTEPUSIM.

2) Vhueepcanvrbie KOMMYHUKAMUGHbLE OCliCMBUs, 06eCneuusaon chopMupo8aHHOCmb COYUATbHBIX HABIKOG 0OYYAIOUUXCSL.
Oo0menne:
. BOCIIPHHUMATh U (POPMYJIHPOBATH CYXKICHUS B COOTBETCTBHHU C YCIOBUSAMH U IENAMH OOIIEHUS; SICHO, TOYHO,
T'paMOTHO BbIpaXXaTh CBOIO TOYKY 3PCHHUA B YCTHBIX U MUCbMCHHBIX TCKCTAX, JaBaTh MOACHCHUS 1O XO4Y PCIICHUA 3a/1avu,
KOMMEHTHPOBATh MOJYICHHBIA PE3ybTaT,
. B XoJc OOCYXICHHS 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYKIaeMOW TEMBI, MPOOJIEMBI, pelraeMod 3amadyi,
BbICKa3bIBaTh UACH, HALICICHHBIC HAa MTOUCK PCHICHUA; COMOCTABIATh CBOU CYXJICHHUA C CYXKJICHUAMU APYTUX YUYACTHUKOB
Juainora, oOHapy>KMBaTh Pa3iMYMe U CXOJCTBO MO3UIMH; B KOPpPeKTHOH (opme (opMyaupoBaTh pa3HOIJIACHs, CBOM
BO3paKECHHS,
o NPEACTABIIATEL PE3YJIbTAThl PCIICHUA 3aJlavd, SKCIIEPUMCEHTA, UCCIICIOBAHUA, IMTPOCKTA; CAMOCTOATCIIBHO BBI6I/IpaTI)
(dbopMmar BBICTYIJICHUS C YIETOM 3aja4 MPE3CHTAIMH U OCOOCHHOCTEH ayqUTOPHH.
CoTpyaHunuecTBo:
. MMOHUMATh M UCITIONB30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIUBHUIYadbHON pabOTHI IPH PEIICHUH YISOHBIX 3a/1aY;
MIPUHUMAThH I1e]Ib COBMECTHOM JesTENbHOCTH, IJIAHWPOBAaTh OPTaHM3aLMI0 COBMECTHOHM pPalOTHI, pacHpeneisTs BHIBI
paboT, JoroBapuBaThCs, 00CYKIATh MPOIECC M Pe3yIbTaT paOdOTH; 0000IATh MHSHUS HECKOJIBKUX JTFOICH;
. Y4acTBOBATh B TPYMIOBBIX (opMax paboThl (0OCYXIeHWsS, OOMEH MHEHHH, «MO3TOBBIC IITYPMED» H HWHEIC);
BBIIIOJIHATH CBOKO 4aCThb pa6OTbI U KOOPJAWHUPOBATH CBOU I[eﬁCTBPIH C APYIr'MHU YJICHAMU KOMaH/Ibl; OIICHUBATh KAa4€CTBO
CBOETO0 BKJIaJia B OOIIHIA IPOJYKT 110 KPUTEPHUSIM, CHOPMYIIHPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBUSI.
3) Vuueepcanvuvie pezynsmugnvle Oeticmeus, 0Oecneyusarom GOpMUpPosanHie CMbICI08bIX YCMAHOBOK U JHCUSHEHHbIX HABbIKOS
JUYHOCMU.
Camoopranu3anus:
. COCTaBJIATH TIIAH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOHPATh CIIOCO0 PEHICHUs ¢ YIETOM UMEIOIIIXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H KOPPEKTHPOBATh BAPHUAHTHI PEIICHUHN ¢ yIETOM HOBOW MH(OPMAITHH.
CaMOKOHTPOJIb:
. BIIAJICTh HABHIKAMH ITO3HABATEIEHOW PE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHA W MBICIUTEIBHBIX
MPOLIECCOB, MX PE3YJIbTATOB; BIaJeTh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJISI MpOIecca W pe3yibTaTa PeUICHUs
MaTeMaTHU9IECKOM 3a/1auu;
. MIPEBUICTh TPYAHOCTH, KOTOPBIC MOTYT BOHUKHYTH IPH PEHICHUHU 3a]1a4¥, BHOCHTh KOPPEKTHUBHI B JICATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITEIBCTB, TAHHBIX, HAWJCHHBIX OIIHOOK, BBISIBICHHBIX TPYIHOCTEH;
o OIICHUBATh COOTBETCTBUEC pPE3YyJbTaTa IECJIU U YCIOBUAM, OOBSICHATD MPUYUHBI TOCTUXCHHUA WIIHW HECOAOCTUKCHUA
Pe3yIBTaTOB NEATEIHHOCTH, HAXOIUTH OIIHOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.



HPEJMETHBIE PE3YJIbTATBI
10 KJIACC

OmnepupoBaTh MOHATUAMH: TOUKA, IPSIMAast, TTIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIEACTBUSI U3 HUX NPU PELICHUN T€OMETPHUUECKHX 3a71ad.

OnepupoBaTh MOHATUSIMU: MAPAIETBHOCTh U TIEPIEHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH.

Kiaccudunuposats B3aHMHOE PacIioNoKeHHe MPSMBIX U ITIOCKOCTeH B IPOCTPAHCTBE.

OnepupoBarh MOHATHAMH: ABYTPAHHBIA Yroj, TpaHU ABYTPaHHOTO yria, peOpo ABYTpaHHOTO YIia; JIMHEWHBIH YroJl JIBYIpaHHOTO
yIJIa; rpajycHasi Mepa JBYTPaHHOIO yria.

OrnepupoBaTh MOHATHAME: MHOTOTPaHHHK, BBIYKJIBI M HEBBIMIYKIBIH MHOTOTPaHHHUK, 3JIEMEHTHI MHOT'OTPAaHHHUKA, NPaBHIBHBIH
MHOT'OTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BUIbI MHOTOTPaHHUKOB (TIMpaMuJIa; pU3Ma, IPsIMOYTOJIbHBIA MapauiesieuIe, Kyo).

KrnaccudunupoBaTb MHOTrOrpaHHUKH, BBIOMpas OCHOBaHHUS Ul KiacCHU(UKAUuU (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPaHHUKH;
HpaBHIEHBIE MHOTOTPAHHUKH; IPSAMbBIE M HAKJIOHHBIE IPU3MBI, NTapajuIeIIeIHIICIbI).

OnepupoBaTh MOHATUIMU: CEKYIas INIOCKOCTh, CEYEHNE MHOTOTPaHHHUKOB.

OOBSCHATH NPUHIUIIBI TIOCTPOCHUS CEYSHUH, UCTIONB3YSI METOJ CJIE/IOB.

CTpOoUTh CEYCHUST MHOTOTPAaHHUKOB METOJIOM CJICJIOB, BEHIIIOJNHATEH (BBIHOCHBIC) INIOCKHE YEPTEIKH M3 PHCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: BUxI cBepxy, cOOKy, CHU3Y.

Pemars 3amaun Ha HaXOXKAEGHHE FEOMETPUYECKUX BEIMYMH MO 00pa3liaM MM ajJrOpUTMam, NMPHUMEHss N3BECTHBIC aHAJTHTHYECKHE
METOJIbl NPH PEIICHUH CTAaHZAPTHBIX MAaTeMAaTHYSCKHUX 3a/ad HA BEIYHCIICHUE PACCTOSHUA MEXIYy IBYMS TOYKAMH, OT TOYKU IO
HPSIMOMA, OT TOYKH JI0 INIOCKOCTH, MEXIY CKPEIHBAIOLIIMMHUCS MPSIMBIMH.

Pemars 3amaun Ha HaXOXKAECHHE FEOMETPUYECKUX BEIMYMH MO o0pasliaM MM ajJrOpuTMam, NMPHUMEHssl N3BECTHBIC aHAJTHTHYECKHE
METO/IbI IIPH PELICHUH CTaHAAPTHBIX MaTeMaTHYECKHX 3aJa4y Ha BBIYMCICHUE YIJIOB MEXIY CKPEIIMBAIOIINMHUCS NPSMBIMH, MEXKIY
HPSIMOM U TIFIOCKOCTBEO, MEXXAY TNIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB.

Bbrunciare 00bEMBI M IUIONIAZAM IMMOBEPXHOCTEH MHOTOTPaHHHUKOB (TIpH3Ma, NHpPaMUAa) C NPUMEHEHHEM (OpPMYJI; BBIYHCIATH
COOTHOUICHHS MEX/Ty TUIOLIAsIMU TIOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOTDAHHHKOB.

OrnepupoBaTh MOHATUSMHU: CHMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh M INIOCKOCTh CHMMETPUH; IIEHTpP, OCh M IUIOCKOCTh CHMMETPHH
¢burypsi.

W3Bnekath, mpeoOpa3oBbIBaTh KM  HMHTEPIPETUPOBaTh HMHGOPMAIMIO O MPOCTPAHCTBEHHBIX TI'EOMETPUYECKUX  (Urypax,
NPEICTaBICHHYIO Ha YepTekKax U PUCYHKAX.

[TpuMeHATh reomMeTprdecKie GakThl Ul PELICHHS CTEPEOMETPUYECKUX 331a4, NPEIIIONaraloliiX HECKOJIBKO IIAroB PELICHHUs, eCIIU
YCIIOBUSI TPUMEHEHHUS 3a/1aHbI B SIBHOI (hopme.

[TpumeHsTh npocTeiline MPorpaMMHbIE CPEJICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPHUYECKUX
3aj1ad.

[TpyBOIUTE TIPUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPHUPOJE M JKM3HH, PAacIO3HaBaTh NPOSBICHUE 3aKOHOB I€OMETPHH B
UCKYCCTBE.

[IpyMeHATh MONyYCHHBIC 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATh PEAbHBIC CUTYAllMU U MPUMEHATh U3YYCHHBIC IIOHATHS B IIpoLecce
MOMCKA PEIICHUsT MaTeMaTHYecKH c(HOpPMYJIMPOBAHHONW NPOOJIEMBbI, MOJCIMPOBATh PEalbHBIC CHTYAlWH HA S3BIKE T'€OMETpPHH,
UCCJIe0BaTh IOCTPOSHHBIE MOJIENU C HCIIOJIb30BAaHMEM TI'€OMETPUYECKMX IOHSATHH W TEopeM, ammapara anreOpsl; pelaTb
MPaKTHYECKUE 3a]]a4ul, CBSI3aHHbIE C HAX0XKACHHEM reOMEeTPHYECKUX BETUUHH.

11 KJIACC

OHepHpOBaTL TOHATUAMUA: TUWINHAPHUYCCKAsa IMOBEPXHOCTD, 06pa3yronme HHHHHHpH‘IeCKOﬁ MOBEPXHOCTHU, HUIUHIAP, KOHUYECCKasA
MOBEPXHOCTh, 00pa3yolire KOHMYECKOIl MOBEPXHOCTH, KOHYC; cheprueckasi OBEPXHOCTb.

Pacrio3naBath Tena BpamieHus (LWIMHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYICHUS TEJ BpAICHHS.

KnaccugunupoBaTs B3aUMHOE pacrofioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMU: [IAPOBON CErMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMEHTA; LIIaPOBOW CJIOH, OCHOBaHME MIAPOBOTO CIIOS,
BBICOTA [IIAPOBOTO CJIOS; IIAPOBON CEKTOP.

Boraucnsats 005EMBI 1 TUIOIIAIN IIOBEPXHOCTEH TEN BPAIICHMSI, TEOMETPHUECKUX Tell C MpUMeHeHHeM Gopmy.

OnepupoBaTh MOHSATHAMH: MHOT'OIPaHHHK, BITMCAHHBIM B cepy W ONMHMCAHHBIH OKoio cdepsl; cdepa, BOUCaHHAsE B MHOTOI'PAaHHUK
WJIN TEJIO BPALIEHUSL.

BBUUCIATE COOTHONICHUS MEXIY TUIOMIAIIMHU MIOBEPXHOCTEH M 00BEMaMU IOAOOHBIX TETI.

N3o6pakaTs n3ydaemsle QUTYPHI OT PyKH U C TPAMEHEHUEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.



BEIMONHATE (BBIHOCHBIC) TUIOCKUE YEPTEIKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYpP: BHI CBEpPXY, COOKY, CHH3Y; CTPOUTh CCUCHUS
TEJ BPAILCHHUS.

W3BnekaTh, WMHTCPIPETHPOBATh M  IPEOOpPa30BbIBaTH HMHGOPMALKMIO O MPOCTPAHCTBEHHBIX TIE€OMETPHYECKHX  (DUTypax,
MPEJCTABICHHYIO HA YePTEKAaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BBIMOMHATE ACHCTBUSI CII0XKEHHS BEKTOPOB, BHIYUTAHHS BEKTOPOB U YMHO)KEHHSI BEKTOPA HA YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMHU
OHH 00J1a1af0T.

[IpuMeHSTh MPABUJIO MApAIUICICIIHIICAA.

OnepupoBaTh MOHATHAMH: JCKAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIUHATHI
BEKTOPA, YTOJ MEX/y BEKTOPAMH, CKAISIPHOE MPOU3BEICHNIE BEKTOPOB, KOJUIMHEAPHBIC M KOMILUIAHAPHBIC BEKTOPBI.

HaxomuTth cyMMy BEKTOPOB U NMPOU3BEJCHHE BEKTOPA HA YKCJIO, YTOJI MEXAY BEKTOPAaMH, CKAIIPHOE MPOM3BEICHIE, PACKIAIbIBATh
BEKTOP TIO IByM HEKOJUITMHCAPHBIM BEKTOPAM.

3aaBaTh IOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOODP/IHHAT.

[MpumensTh reomerpudeckue (HakThl ISl PELUICHUsS] CTEPEOMETPHUYESCKHX 3a/1a4, MPEAMOIAraroliX HECKOJIBKO IIAroB PEHICHHS, eClT
YCIIOBHSI IPUMECHEHUS 3a/IaHbI B SIBHOU (popme.

Peats npocTeiiiue reoMeTpuIeCcKre 3a/1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOIA.

Pemiath 3amauu Ha J0Ka3aTeNbCTBO MATEMATHYECKUX OTHOILICHUH M HAXO0XKICHHE T'€OMETPHUYECKHUX BEIMYUH 10 00pa3uam WIu
aHFOpI/ITMaM, HpI/IMeHﬂﬂ HU3BCCTHBIC MCTOAbI HpI/I peIHeHI/II/I CTaH[[apTHI)IX MAaTEMAaTUYCCKUX 3aJ1a4.

IIpumensTh NpocTElIe NPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX
3aad.

IIpuBoauTE NpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJIE U KU3HM, PACIO3HABaTh MPOSIBICHUE 3aKOHOB I'€OMETPUU B
HCKYCCTBE.

[MpuMeHsATh NONyUYSHHBIC 3HAHHS HA MPAKTHUKE: aHAU3HUPOBATh PEalibHbIC CUTYAI[MHA M NPUMEHSTh HU3Yy4CHHbIC TOHSITHUS B MPOIECCe
MOUCKA PEIICHHUs MaTeMaTH4eCKH CPOPMYIHPOBAHHON MPOOIEMbI, MOACIUPOBATh PEAlbHbIC CHUTYal[MH HAa SI3bIKE T'€OMETPHH,
HCCIICAIOBATh IMOCTPOCHHBIC MOJCIM C HCIOJB30BAaHHEM TI'€OMETPHUYCCKHX TOHATHA W TEOopeM, ammapara ajireOphl; periarh
MPaKTHYECKUE 33]a4H, CBSI3aHHbBIC C HAX0XKJACHHEM reOMETPHICCKUX BETUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJnuecTBo yacos DJIeKTPOHHBIE
Ne n/m HaumeHoBaHMe pa3aeioB H TeM IPOrPaMMbl KOHTpOJIbHbIE TMpakTuueckue (undpossie)
Bcero o0pa3oBaTeJbHbIE
padoTsI padoThI
pecypcbl
1 BBeneHue B CTEpeOMETPHIO 10
5 TIpsimbie 1 TIOCKOCTH B IIpocTpaHcTBe. [lapamienbHOCTh 12 1
OPSMBIX M TUIOCKOCTEH

3 IleprnieHUKYISAPHOCTH MPAMBIX U IIIIOCKOCTEN 12

4 YTl MEeXTY TIPSMBIMA U THTIOCKOCTSIMHU 10 1

5 MHororpaHHUKH 11 1

6 OO0BEMBI MHOTOTPaHHHUKOB 1

7 IloBTOpEeHuUeE: cedyeHus, pacCTOSHUS U YTIIbI 4 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
11 KJIACC
KoanvectBo yacos DJIeKTPOHHDbIE
Ne ni/m HaumeHoBaHme pa3aesioB H TeM MPOrpaMMbl KOHTpOJIbHBIE MpakTauecke (udpossie)
Bcero o0pa3oBaTeibHbIE
padoThbl padoThI
pecypcesl

1 Tena BpamieHus 12
2 OO0BEMEBI TEN 5 1
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHwue, 0000IICHHE, CUCTEMATH3ALMS 3HAHUH 7 1

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 3 0










IIOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoauuyecTBO 4acoB DJIeKTPOHHbIE
[
Jr:;-n Tema ypoka Beero KOﬁ]—[TpO.H]:Hl:Ie HpﬁalcaneCKne i[:;j J— ::gl;b al;?)l:::e B HbIC
padoTsI padoThI pecypen

OCHOBHEBIE IOHATHS CTEPEOMETPHH: TOUKA, IPIMas,

1 TUIOCKOCTh, TPOCTPaHCTBO. [IpaBrina n3obpaxenns Ha 1
PHUCYHKaX: H300pakeHUsl INTOCKOCTEH, TapaliebHbBIX
OPSMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

2 IonsaTus: nepecekaronuecs MIOCKOCTH, EPEeCeKatoecs 1
psiMasi ¥ TNIOCKOCTh

3 [TonsTHs: IepecekaroIrecs MI0CKOCTH, TePECEKAFOIINECS 1
TpsiMast ¥ TNIOCKOCTh

4 3HaKOMCTBO ¢ MHOTOTpaHHUKAMU, H300paKeHHE 1
MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha POEKIIMOHHBIX YyepTexax

5 HavaneHeie cBefierns o KyOe u mupaMue, uX pa3BEPTKH U 1
Mozenu. CeueHuss MHOTOTPAaHHUKOB

6 HavanbeHbie cBefieHns 0 KyOe U MupaMue, uX pa3BEPTKH U 1
Mozenu. CeueHuss MHOTOTPAaHHUKOB

7 [TonsiTre 00 aKCHOMAaTUYECKOM OCTPOEHUH CTEPEOMETPHH: 1
AKCHOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX

8 [TonsiTre 00 aKCHOMAaTUYECKOM OCTPOEHUH CTEPEOMETPHH: 1
AKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX

9 [TonsTHE 00 aKCMOMAaTUYECKOM IOCTPOSHUH CTEPEOMETPHH: 1
AKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX

10 [TonsATHE 00 aKCHOMATUYECKOM MOCTPOCHUH CTEPEOMETPHH: 1
AaKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX
B3aumHoe pacrnosnokeHue NpsiMbIX B IPOCTPAHCTBE:!

11 MIePECEKAIOIINECS, TTapaJICIIbHBIE M CKPEIIUBAIOIIHECS 1
MpsiIMbIE
ITapamiensHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:

12 NapaJuleabHbIE MPSMBIE B IPOCTPAHCTBE; MAPAIIIETBbHOCTh 1
TPEX NMPSAMBIX

13 [TapaniensHOCTh NPAMBIX M MIIOCKOCTEHN B MPOCTPAHCTBE:! 1
ITapannensHOCTh NPSAMOU U IITIOCKOCTH

14 YTIIBI ¢ COHANpPaBICHHBIME CTOPOHAMU 1

15 Yroa Mexay IpsIMBIMH B IIPOCTPAHCTBE 1




16 Yroa Mexay IpIMbIMH B IPOCTPAHCTBE 1

17 [NapannensHOCTh MIOCKOCTEN: NapajliedbHbIe TUIOCKOCTH 1

18 CRoiicTBa MapauIeIbHbIX TNIOCKOCTEH 1

19 [Ipocreiimme npocTpaHCTBEHHBIE (DUTYPHI Ha IMIIOCKOCTH: 1
TETpadap, KyO, mapaiesienumne 1

20 ITocTpoenue ceuenuit 1

21 [locTpoenue ceueHnit 1

29 Kontponbnas padota no teme "[IpsiMbie 1 MIIOCKOCTH B 1
npoctpascTse. [lapannenpHOCTh IPSAMBIX U IIIOCKOCTEH"

23 IlepnenuKyIApHOCTE NPSMOU U INIOCKOCTH: 1
NEepIEeHIUKYISIPHBIE IPSIMBIE B IPOCTPAHCTBE

24 [Ipsimble mapanienbHble U NepIeHANKYIISIPHbIE K MIIOCKOCTH 1

25 [IpsiMble mapanenbHble H TEPIIEHANKYISPHBIE K TNIOCKOCTH 1

26 [Ipu3Hak neprneHANKyIIPHOCTH MPSIMOM U MIIOCKOCTH 1

27 [Ipu3Hak neprneHANKYIIPHOCTH IPSIMOM U TUIOCKOCTH 1

28 Teopema o psMOIA TIEPTIEHANKYIISIPHOH TIOCKOCTH 1

29 TeopeMma o mpsMO¥i EePIIEHANKYISPHOH TUIOCKOCTH 1

30 Teopema o npsMOiA IEPTICHANKYIISIPHOM IIIOCKOCTH 1

31 [NeprieHanuKysIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 0 1
TUTOCKOCTH, PACCTOSIHHE OT MPSIMO# JI0 TNIOCKOCTH

32 [NeprieHanuKysIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 0 1
TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TJIOCKOCTH

33 [NeprieHanuKySIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 0 1
TUIOCKOCTH, PACCTOSIHHE OT IIPSIMOM 110 TJIOCKOCTH

34 [leprieHaAnKyISp U HAKJIOHHBIE: PACCTOSHUE OT TOUYKH 10 1
TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TJIOCKOCTH

35 YTIBl B IPOCTPAHCTBE: YTOJI MEKIY MPSIMOM U TIOCKOCTBIO

36 JIByrpaHHbIi yroJ1, JIMHEHHBIN YroJl IBYTPaHHOTO yIJia

37 JByrpaHHBbIi yroJ, JMHEWHBII yroJl ABYTPaHHOTO yIJia

38 [eprieHAMKYISIPHOCTH MIIOCKOCTEH: MPU3HAK 1
NEePIEHIUKYISIPHOCTH JABYX TUIOCKOCTEN

39 [eprieHIMKYISIPHOCTH MIIOCKOCTEH: MPU3HAK 1
NEePIEHIUKYISIPHOCTH JABYX TUIOCKOCTEN

40 TlepnieHAMKYASPHOCTH MIJIOCKOCTEMN: MPU3HAK 1
HNEePIEHIUKYIIPHOCTH ABYX IUNIOCKOCTEH

41 Teopema o TpEX NepneHANKYISIPax 1




42

Teopema o TpEX MepIeHANKYIIPAX

43

Teopema o TpEX NepneHANKYIIPax

44

45

KonTponbHas padora o Temam "lleprieHAUKYISIPHOCTh
MPSIMBIX U TUIOCKOCTER" 1 "YTIIBI MEXITy MIPSIMBIMU 1
TUIOCKOCTSIMH"

[lonsiTHE MHOTOTPaHHNKA, OCHOBHBIE 3JIEMEHTHI
MHOTOTPAHHUKA, BBIITYKJIBIC H HEBBIMYKJIbIC MHOTOIPaHHUKHY;
pa3BEPTKAa MHOTOTPAaHHUKA

46

47

48

IIpusma: n-yronbHas mpu3Ma; rpaHd U OCHOBAHUS IIPU3MBI,
npsMast ¥ HaKJIOHHAS TIPU3MBI; OOKOBAs M TTOTHAS
MTOBEPXHOCTD TIPH3MBI

[Tapannenenumen, MpSMOYTONBHBIN MapaIeIenUIIe]] i ero
CBOMCTBA

[Mupamuna: N-yromsHas MApamMuia, TPaHA U OCHOBAHHE
HI/IpaMI/II[I)I; 6OKOBa$I U IIOJIHAA HOBerHOCTI) HI/IpaMI/I)Z[I)I;
IIpaBUJIbHAs U yCEUEHHAS IUPAMKIA

49

HpaBI/IHI)HI)Ie MHOT'OTpaHHUKU: ITOHATUC ITPABUJIIBHOT'O
MHOTOTPAaHHUKA; MPABIIIbHAS TIPH3MA U IPaBUIIbHAS
UpaMKIa; IPABHIbHAS TPEYTOJIbHAS TUPAMH/IA H
NPaBUIIBHBINA TETPadp; Kyo

50

HpeI[CTaBHeHI/Ie O MMpaBUWJIbHBIX MHOT'OTpaHHUKAX: OKTasap,
JIOJICKAdIp M UKOCAdIP.

o1

52

CumMMeTpus B IPOCTPAHCTBE: CHMMETPUS OTHOCUTEIIHHO
TOYKH, IPAMOH, MIIOCKOCTH. DJIEMEHTEl CHMMETPUU B
IUpaMuAax, NapajuleslenuIe ax, MpaBuiIbHbIX
MHOTOIPaHHHUKaX

BrrurciieHre 371eMEHTOB MHOTOTPAHHUKOB: PEOpa,
JIMaroHaju, Yribl

53

54

[Tnomaab 60KOBO# MOBEPXHOCTH M ITOJIHOM MOBEPXHOCTH
MIPSIMOH TIPU3MBI, TUIONIA][hb OCHOBAHHMIA, TeOpeMa 0 OOKOBOM
MTOBEPXHOCTHU NPSIMOU MTPU3MBI

[Tnomaae GOKOBO MOBEPXHOCTHU M MTOBEPXHOCTH
MPaBIJILHOW MTUPAMUJIBI, TEOPEMa O TUIOIIATH OOKOBOH
ITOBEPXHOCTHU YCEUEHHOUN NMUpaMUIbl

55
56

Kontponbnas padora no teme "MHOrorpaHHuKH"

TTousitue 06 00LEME

57

O0BEM upaMubl

58

O0BEM THPAMHUITEI

59

O0BEM THPAMHUITEI

L




60 O0BEM upaMubl 1
61 O0BEM pU3MBI 1
62 O0BEM IIPHU3MBI 1
63 O0BEM mpHU3MBI 1
64 KontponbHas padora 1o Teme "O0bEMBI MHOTOTpaHHUKOB" 1
65 [ToBTOpeHue, 06001eHNE CHCTEMATH3AINS 3HAHHUH. 1
[TocTpoeHue ceueHuil B MHOTOTpaHHUKE
[ToBTOpenue, 06001eHNE CUCTEMATH3AINS 3HAHUH.
66 Beruncienue paccToSHUN: MEXIy IByMS TOUYKaMH, OT TOUKH 1
JI0 TIPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPCIIUBAIOLIMMHCS TPSIMBIMH
67 HtoroBast KOHTpoJIbHAS paboTa 1
[ToBTOpenwue, 0000IIeHNEe CHCTEMAaTH3AIUS 3HAHHA.
68 Brrunciienye yriioB: MeXy CKpPEeIMBaIOIIMMUCS MPSIMBIMU, 1
MEXIY TPSMOHN U TUIOCKOCTBIO, ABYTPAHHBIX YTJIOB, YIJIOB
MEKIY IUIOCKOCTSIMH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Jara uudposBbie
h Tema ypoka
n/n yp Bcero KoﬁﬂTpom’m’le Hl)ﬁaKTquCK“e H3y4YeHHUS o0pa3oBaTeJibHbIE
a00ThI a0oThI
p P pecypcbl
1 Cdepa u map: ueHTp, paauyc, IMaMeTp; IIomaIb 1
MTOBEPXHOCTH chepsl
2 BsanmMHoe pacnionoxeHue cdepsl U MIIOCKOCTH; 1
KacaTellbHas IIOCKOCTh K cepe; Imromaas chepol
3 Nzobpaxenue chepsl, mapa Ha miockocTr. CedeHus mapa 1
Hunuaapuyeckas NOBEPXHOCTh, 00pa3yOIIUe
4 MWIHHIPAYECKON MTOBEPXHOCTH, OCh IIMITHHIPUYECKON 1
MOBEPXHOCTH
[unuaap: ocHOBaHUS ¥ OOKOBAs MOBEPXHOCTh,
5 00pasyrolias ¥ och; IIONaaAb OOKOBOH U TIOITHOM 1
MOBEPXHOCTH
N3o0paxenue uIMHApa Ha MI0CKOCTH. Pa3BépTra
6 muHApa. CedeHnus MUUHAPA (TTIOCKOCTHIO, 1
napajyiebHON MITH MEPIICHIUKYIISIPHON OCH IWJINHIPA)
7 Konnueckasi mOBepXHOCTh, 00pa3yrONUe KOHMYECKOH 1
MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOW MOBEPXHOCTH
8 Konyc: ocHOBaHHE U BepIliHA, 00pa3yrolias U oCh; 1
TUIOIIAAb OOKOBOH M MIOJTHOM MOBEPXHOCTH
9 Y ceuéHHBIM KOHYC: 00pa3yIoIUe U BHICOTA; OCHOBAHUS U 1
OOKOBast MOBEPXHOCTh
N3zobpakeHne KoHyca Ha TIOCKOCTU. Pa3BEépTKa KoHyca.
10 Ceuennst kKoHyca (TUIOCKOCTBIO, TAPAIIEIEHOM 1
OCHOBAHHUIO, U TUIOCKOCTBIO, MPOXOSIIEH Yepe3 BEPIINHY )
11 KomMOwnHanus Ten BpamnieH!us 1 MHOTOTPAaHHUKOB 1
12 MHororpaHHuK, ONMCAaHHBINA 0K0JI0 cdepsl; chepa, 1
BITUCAHHAS] B MHOTOIPAHHUK WJTH B TEJIO BPAI[CHHS
13 [Nonsitue 06 00béMe. OCHOBHBIE CBOIICTBa 0OBEMOB TEI 1
14 O0BEéM nmIMHIpa, KOHYCa 1
15 OO0BéM 111apa u IIOIIA/h CPEphI 1
16 [TopoGHble Tena B mpocTpancTBe. COOTHOIICHUS] MEXKIY 1




TJIONIAISIMU TIOBEPXHOCTEH, 00bEMaMU OJJOOHBIX TN

KoutponsHas padbora o remaM "Tena Bpamenus" u
Tp p p

17 "O6bembl Ter" 1

18 BexTop Ha MII0CKOCTH U B IPOCTPAHCTBE 1

19 CrnoxeHue 1 BEIYUTaHHE BEKTOPOB 1

20 YMHOKEHHE BEKTOPA Ha YHCIIO 1

21 Paznoxenue BekTopa o TpéM HEKOMIUIaHAPHBIM 1
BekTopam. [IpaBuio napamienenumnena

29 PerHeHHei 3aj1ay, CBA3aHHbBIX C IPUMEHEHNEM MPABUI 1
JeHcTBUil ¢ BEKTOpaMu
[IpsMoyrosbHas cucteMa KOOPAWHAT B IPOCTPAHCTBE.

23 Koopaunater Bektopa. [lpocretime 3aqaun B 1
KOOpAWHATax

o4 VYroa mexay Bekropamu. CKaJsipHOE IPOU3BEACHUE 1
BEKTOPOB

25 Brruncnenne yrioB Mex Iy MPsIMBIMHU M ITIOCKOCTSIMH 1

26 KoopanHaTHO-BEKTOPHBINA METO IPU PELLICHUH 1
TeOMETPHUYECKHX 3a]1a4

27 KontponbsHas Pa60Ta 1o Teme "BeKTOphl U KOOPIMHATHI B 1
MPOCTPAHCTBE

28 [ToBTOpeHue, 06001IeHNE U CUCTEMAaTU3allUs 3HAHUH. 1
OcHoBHbIE PUTYDBI, HaKTHI, TEOPEMBI Kypca MIIaHUMETPHN

29 [ToBTOpeHue, 06001IeHNE U CUCTEMAaTU3allUs 3HAHUH. 1
OcHoBHbIe PUTypbl, HaKThl, TEOPEMbI Kypca IJIAHUMETPHH

30 [ToBTOpeHue, 06001IeHNE U CUCTEMAaTU3allUs 3HAaHUH. 1
3a1auu MIIAHUMETPUH U METObI UX PEILICHHS

31 [ToBTOpenue, 0600LIIEHNE U CHCTEMATH3ALMS 3HAHHHA. 1
3a1auu MIIAHUMETPUH U METOJIbl MX PEILICHHS

30 [ToBTOpenue, 0600LUICHNE U CHCTEMATU3ALMS 3HAHUM. 1
OcHoBHbIE PUTYPBI, (HAKTHI, TEOPEMBI Kypca CTEPEOMETPUH

33 Hroropast KOHTpOJIbHAS paboTa 1

34 [ToBTOpeHme, 0600IICHNE U CUCTEMATH3AIINS 3HAHII 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

METOJNYECKUE MATEPHUAJIBI JJIS1 YUUTEJIA

OU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET









