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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yuebHOTO Kypca «I'eomerpus» 6a30Boro ypoBHs ajst o0yyaroruxcs 10
—11 xmaccoB pa3paboraHa Ha ocHOBe DenepalbHOr0 TOCYJAPCTBEHHOTO 00pPa30BaTEIBLHOIO
CTaHJapTa CpeaHero oOmero o0Opa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHI,
MPEIbSIBISEMBIX K MaTEeMAaTHYECKOMY OOpa30BaHUIO, M TPAJAMIUNA POCCHUICKOTO 00pa3OBaHUS.
Peanu3arust mporpaMmel 00ecIieYrBacT OBJIaICHNE KIFOYCBBIMUA KOMIIETCHITHSIMHE, COCTABIISIOIIUMU
OCHOBY JUISI CaMOpPAa3BHTHS M HENPEPHIBHOIO O00pa30BaHUs, IEIOCTHOCTh OOIIEKYJIbTYPHOTO,

JIMYHOCTHOT'O M ITO3HABATCJIIBHOI'O PA3BUTHA ITUYHOCTHU 06yqafonmxca.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca I€OMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUs
00yCJIOBJICHAa TPAKTUYECKON 3HAYMMOCTBHIO METANpEeJMETHBIX W TIPEAMETHBIX PE3yJIbTaTOB
0o0y4YeHHs TEOMETPHHM B HAIPABICHHH JIMYHOCTHOTO Pa3BUTH OOydarommxcs, (OPpMHPOBAHUS
(YHKIMOHATBHOM MaTeMaTHYeCKOW TI'pPaMOTHOCTH, M3Y4Y€HHs JpPYyTruX YYeOHbIX JUCLHUIUIMH.
Pazputune y oOyuwaromuxcs MpaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M IPOUCXOKICHUU
reOMEeTPUYECKUX abCTpaKUUi, COOTHOLIEHUH PEaTbHOIO0 M MJICANBbHOIO, XapaKTepe OTPaKeHUs
MaTE€MaTHYeCKOW HAYKOW SIBJIEHUH W IPOLIECCOB PEAIBHOIO MHpA, MECTE N'€OMETPUM B CHCTEME
HayK M pOJIM MaTeMaTHYeCKOro MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
(GOopMHPOBAHNIO HAYYHOI'O MUPOBO33PEHHS YUAIIUXCS, @ TAK)Ke Ka4eCTB MBILUIECHUS, HEOOXOMMbIX
JUTS aIaliTallik B COBPEMEHHOM OOIIIeCTBE.

['eomeTpus siBiseTcs OAHMM M3 0a30BBIX NPEIMETOB HAa YPOBHE CPEIHEro OOIero
o0pa3oBaHMs, TaK Kak 00eCleuyrnBaeT BO3MOXKHOCTh M3YYEHHS KaK IUCHUIUIMH €CTECTBEHHO-
HAy4HOU HaIlpaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jloruueckoe MblluIeHHE, (POPMUPYEMOE MPU N3YYEHUH 00YyYaroIUMUCS MOHSITUHHBIX OCHOB
Tr€OMETPUU U MOCTPOSHUH IEMOYKU JOTHUYECKUX YTBEPKACHUN B XOJ€ pPEIICHUsS MeOMETPHUYECKHUX
3a/1a4, YMEHHME BBIIBUIATh U ONPOBEPraTh TUIIOTE3bl HENOCPEACTBEHHO MCIOJIb3YIOTCS NpU
pelLIeHUH 33]]a4 €CTECTBEHHO-HAYYHOT'0 LIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHue OpUEeHTUPOBAThCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JaCTAX
NesTeNbHOCTH uenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHU M IPOCTPAHCTBE — HEOOXOIUMOE
YCIIOBHE €r0 COLMAIBLHOrO OBITHS, (hopMa OTPAKEHHsI OKPY’KAIOIIET0 MUPA, YCIOBHE YCHEIIHOTO
MO3HAHUS U aKTHBHOTO MpeoOpa3oBaHus AEHCTBUTEIBHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU

oOpazamMu OOBEIMHSICT Pa3Hble BUABI YUYEOHOW W TPYAOBOW JESITEIBHOCTH, SIBISETCS OJHUM M3



po(heCCHOHATTFHO BaXKHBIX KAueCTB, IOATOMY aKTyallbHa 3a/a4a ()OPMHPOBAHUS Y 00YJArOIIUXCS
MIPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTH OOPA3HOTO MBIIUICHHUS — CYIIECTBEHHOTO
KOMITOHCHTA B TIOJIFOTOBKE K MPAKTUYECKON ACSITETLHOCTH TT0O MHOTUM HATPABICHUSIM.

Llenb ocBoeHHMsI IporpamMmbl yueOHOTo Kypca «I eoMeTpus» Ha 6a30BOM ypoBHE 00yUEHHS —
o0meoOpazoBaTelbHOE M OOIIEKYJIbTYpHOE pa3BHTHE OOydYarolmIuxcsi dYepe3 oOecleueHue
BO3MOXXHOCTH TPHOOPETEHUS M HCIOJIb30BAHUS CHCTEMATHYCCKUX TCOMETPUUYECKUX 3HAHUNA U
JNEUCTBUH, CreU(UIHBIX T€OMETPUH, BO3MOXXHOCTH YCIICITHOTO MPOJOJDKEHUS 00pa3oBaHUs IO
CICIUATBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOJIB30BAaHHEM T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE MpeIHA3HAYCHA Il 00YJarOIIUXCs CPEeIHEH
IIKOJIBI, HE WCHBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPYJHCHHA Ha YpPOBHE OCHOBHOTO OOIIEro
obOpazoBanms. Takum oOpa3om, oOyduaromuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHUs, CBS3aHHBIC CO CHEIM(DHUKON reOMETPUM U HEOOXOJUMBIC JUISl )KU3HH B
coBpeMeHHOM o0riectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh H3YyYHUTh T€OMETPHUIO OoJiee
ryOOKO, €ClM B JajbHEHIIEeM BO3HHUKHET HEOOXOJMMOCTh B TEOMETPUYCCKUX 3HAHUAX B
pohecCHOHATLHOM IS TEIILHOCTH.

JlocTuxkeHne eI OCBOEHUSI MPOrpaMMBbl 00ECTIEUYMBAETCS PEIIEHHEM COOTBETCTBYIOLIUX
3anau. [IpuopuTeTHRIME 3aa4aMu OCBOCHHUsI Kypca «['eomerpum» Ha 6azoBoM ypoBHe B 10—11
KJ1accax sIBIISTIOTCS:

o (dbopMUpOBaHHE TPEICTABICHUS O TSOMETPHUM KAaK YacTH MHPOBOW KYJIBTYPHl H
OCO3HaHUE e€ B3aUMOCBSI3U C OKPYKAFOIIUM MHUPOM;

o dbopMUpOBaHHE TIPEJCTABICHUS O MHOTOTPAHHWKAX W TEJIaX BpAIICHHS KaK o
BaXHEUIIIMX MATEeMaTHYECKUX MOJCIIAX, MO3BOJISIONIMX OMHCHIBATh M W3ydaTh Pa3HbBIC SBICHHS
OKPYIKaIOIIero MHUpPa;

o (dbopMHpOBaHHE YMEHHUS PacliO3HABaTh HA YEPTEKaxX, MOJCISIX U B PEAIbHOM MHUPE
MHOTOTPaHHHUKH U TeJla BPAIICHUS;

o OBJIQJICHUE METOJAMH pCIICHHS 33aJad Ha [OCTPOCHHsS Ha HM300paKECHUAX
MPOCTPAHCTBEHHBIX (PUTYD;

o (dbopMHUpOBaHKUE YMECHHUS ONIEPUPOBATH OCHOBHBIMHU MOHSATUSIMH O MHOTOTPaHHUKAX U
TeJax BpallleHUS U UX OCHOBHBIMHU CBONCTBAaMU;

o OBJIAJICHUE AJITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 33j1a4; GOPMUPOBAHHE YMCHHUS
MIPOBOANTH HECIIOXKHBIE TOKA3aTEIbHBIE PACCYKACHUS B XOJC PEIICHUSI CTEPEOMETPUUECKUX 3a/1a4
M 33/1a4 C IPAaKTUIECKUM COJICPKAHUEM;

o pa3sBUTHE MHTEUICKTYaJlbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyYaroIuxcs,

IM03HABaTEILHOM AKTUBHOCTH, HCCJIICA0BATCIBCKUX YMeHHﬁ, KPUTHYHOCTH MBIIIJICHHAA



o (dopmupoBaHue (PYHKIIMOHAIBHOW I'PAMOTHOCTH, PEJIEBAaHTHON I'€OMETPUM: YMEHHE
pacro3HaBaTh IIPOSBICHUS T€OMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CUTYAIUSIX U MPU U3yUYEHHUH JPYTHX YUYEOHBIX MMPEIMETOB, MIPOSBICHUS 3aBUCHMOCTEH
U 3aKOHOMEpHOCTEH, (OpMYJIHpPOBATh MX Ha S3bIKE TEOMETPUUM M CO3aBAaTh TI'€OMETPHUECKUE
MOJIeJIM, TPUMEHATh OCBOEHHBIH TI'EOMETPUYECKMH ammapar Julsl pelleHHus IMPaKTHUKO-
OPMEHTUPOBAHHBIX 3ajjay, UHTEPIIPETUPOBATh U OLIEHUBAThH IIOJIYUYEHHBIE PE3YJIbTATHI.

OTnu4uTeNbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISETCS BKIIFOUCHHE B KYPC CTEPEOMETPUH B
Hayajie ero M3y4yeHHs 3a/ay, pelIaeMbIX HA YPOBHE MHTYMTHBHOI'O IO3HAHMS, U ONPECIEHHBIM
o0pa3oM opraHu3zoBaHHas pa0oTa HajJg HHMMH, YTO CIOCOOCTBYIOT DPa3BUTHUIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOI'O MBILUIEHUS, CTUMYJIMPYET IPOTEKaHUE UHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET
K JAJIbHEHIIEMY U3YyUYECHHIO MPEIMETA.

[Ipenmourenue oOTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOydYeHus, TO €CTh
TEOPETUYECKHE 3HAaHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTHUECKON
NesTeNbHOCTU. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUHN y YYalIUXCs B Kypce CTEpEOMETpUH
IPOBOJIUTCS 3a CUET peIIeHUs 33Jad Ha CO3JlaHMe NPOCTPAHCTBEHHBIX O0pa3oB M 3agady Ha
ONIepUpPOBAaHUE MPOCTPAHCTBEHHbIMH oOpa3amu. Co3naHue oOpa3a HpPOBOAMUTCA C OMOPOM Ha
HarJIsiJHOCTh, @ ONEpUpPOBaHKE 00pa30M — B YCIIOBUSAX OTBJIEUEHHUS OT HAIJIIJHOCTU, MBICIEHHOIO
WU3MEHEHHUS €r0 UCXOAHOTO COAEPKaHUS.

OcHoBHBIE  conepkaTenbHble JMHUM  Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHukny», «lIpsimble U MmiIOCKOCTH B MpoOCTpaHCTBe», «Tena BpameHus», «Bekropsl u
KOOpJMHATHl B MpocTpaHcTBe». POpMUPOBAHUE JIOTUUECKUX YMEHHI pacnpenensercss He TOJIbKO
[0 COJepXKaTelbHbIM JIMHUSAM, HO M IO TojaM oOOydeHUs Ha YpOBHE CpelHEero oOIIero
oOpa3oBaHMsI.

CopnepxaHune 00pa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3ysibTaTaM OCBOEHUS
paboueil mporpaMMbl, pacipelel€HHbIM [0 rojaM 00y4eHHs], CTPYKTypUPOBAHO TaKUM OOpa3oM,
4TOOBI OBJIAICHUE T€OMETPUUECKUMH MOHATUSAMHU U HAaBBIKAMU OCYIIECTBISUIOCH MOCIEA0BATEIBHO
U TOCTyHaTreiabHO, C COOJIOJEHMEM MpPUHIUIA MPEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHUS
BKJIIOUAINCh B OOIIYI0 CHCTEMY T€OMETPUYECKUX IMpEICTaBICHUN 00ydaromuxcs, pacmupss u

yriryoutsis €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzydenue reomerpun otBoauTcs 2 yaca B Henenmo B 10 kimacce u 1 yac B Hepenmo B 11

KJ1acce, BCero 3a JiBa roga ooyudenus - 102 yuyeOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHS cTepeoMeTpur. Todka, mpsiMas, INIOCKOCTh, MPOCTpaHCcTBO. [ToHsTHE 00
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOE pacnosiokeHue MpsIMBIX B NPOCTPAHCTBE: MEPECEKAIOIIMUECS, MMApAJICIbHBIE U
CKpeluBampomuecss npsmele. IlapamienbHOCTs NpPsAMBIX M IUIOCKOCTEM B NPOCTPAHCTBE:
IapaJuleIbHbIE MPSAMBIE B IPOCTPAHCTBE; MMAPALIEIBHOCTD TPEX MPAMBIX; MAPAJUIEIBHOCTD IPSIMOU
U IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMU CTOPOHAMM; YIOJ MEXAY NPSIMBIMH B IIPOCTPAHCTBE.
[TapamienpHOCTh IUIOCKOCTEH: MapajulejbHbIE IIOCKOCTH; CBOMCTBA MapajlIeIbHBIX IUIOCKOCTEH.
IIpocreiilme mnpocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpasip, KyO, mHapaiielenunen;
MMOCTPOEHUE CEUCHHUIA.

IlepneHauKyIIpHOCTD NPSMOU U IJIOCKOCTH: NIEPIEHANKYJISIPHBIE MIPSMBIE B IIPOCTPAHCTBE,
IpsIMBIE TMAPAJUICNIbHBIE U IEPIEHAUKYJIAPHBIE K IUIOCKOCTH, IPU3HAK IIEPIEHIUKYIAPHOCTH
IIPSAMOM U IUIOCKOCTH, TEOpEMA O NMPAMOU MEPHEHAUKYISAPHON IIIOCKOCTH. YTUIBI B IIPOCTPAHCTBE:
Yrojg MEXIy HIpsMOM M INUIOCKOCTBIO; JIBYI'PAaHHBIM YroJl, JUHEHHBIM YroJl JABYTPaHHOTO YIJIA.
[IepneHuKyIsp M HAKJIOHHBIEC: PACCTOSHHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE OT IPSIMOM 110
IUIOCKOCTH, MpOEKIUs (UTYypbl Ha IUIOCKOCTh. IleprneHAuKyIsIpHOCTh IUIOCKOCTEH: TNpH3HAK
MEPIEHIUKYISAPHOCTH ABYX INIOCKOCTEN. TeopeMa o TpEX MepleHIuKyIIIpax.

MHoOrorpaHHuKHu

ITonsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTI'OT'PaHHUKH; pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yronpHas npusma; I'paHd U OCHOBAHMS
OpU3MbI; TpsMas M HAKJIOHHAs MpPHU3Mbl; OOKOBasg M TIOJHAs TOBEPXHOCTb IPU3MBI.
[Tapamenenunen, NpsAMOYTOIBHBIN IMapauienenuen U ero cpoWcrBa. [Impammpma: N-yrosbHas
nupaMmja, TpaHM M OCHOBAaHHME NHUPaMUJbl; OOKOBas M TOJNHAs IOBEPXHOCTh MHPAMUIbL;
IpaBWIbHAsl M YyCe4€HHas MNHMpaMuga. OJIEMEHThl MNpuU3Mbl W nupamuibl. I[IpaBuibHble
MHOT'OTPAaHHUKH: TIOHATHE IIPABWIBHOIO MHOTOIPDAaHHMKA; IpaBUIIbHAs IpHU3Ma U IPaBUIIbHALA
NUpaMyU/a; MpaBUIIbHASA TPEYrojbHas MUpaMKUIa U MPaBUIIbHBIN TeTpasap; KyO. IlpencraBnenue o
IIPaBWJIBHBIX MHOTOTPaHHMKAX: OKTadAp, NOACKadIp U nKocadap. CedeHns NpU3Mbl U TUPAMHU/BI.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH.

OnEeMEHTHBI CUMMCTpPUU B ITUpaMUJaX, MapauICJICuIcaax, MpaBUuJIbHbIX MHOT'OIPaHHUKAX.



Brruucienune 3i1eMEHTOB MHOTOTPAaHHHKOB: p&Opa, nuaroHanu, yribl. [lmomans OokoBoi
IIOBEPXHOCTHU U IOJIHOM MOBEPXHOCTHU MPSMOM MPU3MBI, IUIOIIAb OCHOBaHMM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU NPAMOM mpu3Mbl. [lmomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH IPABHIBHOU
IUpPaMU/Ibl, TEOPEMa O IUIOIIAAN yceu€HHOM nupamuabl. [lonsrue 06 06béme. OOBEM nupamMusl,
IIPU3MBI.

[TonoGuble Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAIIMH TTOBEPXHOCTEH,

00bEMaMU TTOTOOHBIX TE.

11 KUIIACC

Tesa BpauieHus

[{unuaapuyeckas M[MOBEPXHOCTb, OOpa3yollue IMIMHIPUYECKON TOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepXxHOCTU. LlmnmmHap: ocHOBaHMA U OOKOBasi MOBEPXHOCTh, OOpasyromias u
OCb; IJIO1a1b OOKOBOW U MOJIHON NOBEPXHOCTH.

Konunueckass moBEpXHOCTb, OO0pa3yrolue KOHMYECKONM IOBEPXHOCTH, OCh U BEpIIMHA
KOHMUYECKOH nmoBepxHocTH. KoHyc: ocHOBaHME U BepIlnHA, 00pa3ylomias U OCh; IUIOMIA b OOKOBOH
U TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pasylolide M BBICOTA; OCHOBaHHMS M OOKOBas
MTOBEPXHOCTb.

Cdepa u map: uHeHTp, paauyc, AUAMETp; IUIOLWAAb IMOBEpXHOCTU cdepbl. Biaumuoe
pacrioyio’keHue cepbl U INIOCKOCTH; KacaTesbHas MIIOCKOCTh K cdepe; miaomaas chepsl.

N300pakeHue Tes BpalleHus Ha MI0CKOCTH. Pa3BépTka MIIMHApa U KOHYyCA.

KomOuHanuu Ten BpalleHUss U MHOTOTPAHHUKOB. MHOIOIpaHHUK, OINMCAaHHBIA OKOJO
cdepsl; cdepa, BucaHHasi B MHOTOIPAHHUK, WM TEJIO BpallEHUS.

[TorsitTue 00 o00béMe. OcHOBHBIE cBOWcTBA 00bEMOB Ten. Teopema 00 o00béMe
NPSMOYTOJIBHOTO Mapajuienenunena u cieactsus u3 He€. O6bEM nmmmHapa, Konyca. O6béM mapa
Y TI0MIAh CHEpPHI.

[Tonobubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAJIMU TOBEPXHOCTEH,
o0BEMaMu MOAOOHBIX TETI.

Ceuenuss mmiauHApa (MapajuleIbHO M NEPHIEHIUKYJISAPHO OCH), CEYEHHs KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY ), CeUeHUs 1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocTd U B mpocTpaHcTBe. ClI0XKEHUE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uwucio. PasznoxkeHune BekTopa 1O TpEM HEKOMILIAaHApHBIM BekTopam. IIpaBuio

napajuienenunena. Pemenue 3aaay, CBA3aHHBIX C MPUMEHEHHEM IPAaBUII JIEHCTBUN C BEKTOPaMHU.



[IpsmoyronbHasg cucremMa KoopauHat B npoctpanctBe. Koopaunatel BekTopa. [Ipocteiimue 3anaun
B KOOpJMHaTaX. YT0JI MeXay BekTopamu. CKalsipHOE IPOU3BEAECHUE BEKTOPOB. Brlunicienue yrios
MEXIYy NpsAMBIMA M  IUIOCKOCTAMHM. KOOpAMHATHO-BEKTOPHBIM METOJ IpPU  PELICHUH

reOMCTPHUYCCKUX 3aaa4.



IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pE3yNbTaThl OCBOEHMs IporpaMmbl ydeOHoro mnpenmera «MaremaTuka»
XapaKTepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOM NO3MLMU  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCHMCKOro oO0IIecTBa, MPEACTaBIEHUEM O MATEeMAaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUSl PA3JIMYHBIX CTPYKTYp, SBJICHUH, TPOLENYp TPaKIaHCKOTO oO0mIecTBa
(BBIOOpBI, OHpPOCHI M IIp.), YMEHHEM B3aUMOJIECHUCTBOBaTh C COLMAIBHBIMM HMHCTUTYTAMH B
COOTBETCTBHUHM € UX QYHKIMAMHU M Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUMCKON I'Pak1aHCKOM MIEHTUYHOCTH, YBA)XKEHUS K MPOILJIOMY U
HACTOALLEMY POCCUHCKONM MAaTeMaTHUKH, LIEHHOCTHBIM OTHOILEHHEM K JOCTHIKEHMSIM POCCUMCKHX
MaTEMaTUKOB U POCCHUICKOM MaTEMaTHMYECKON IIKOJbI, K HCIIOJIB30BAHMIO ITHX JOCTH)KEHHUU B
JPYTUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH poccuiickoro Hapona; c(hOpMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMsI, ITHYECKOIO IOBEIEHUS, CBSI3aHHOIO C IPAKTHYECKUM ITPUMEHEHHEM
JOCTUKEHUM HAyKH U JEATEIbHOCTBIO YUYEHOr0; OCO3HAHMEM JIMYHOIO BKJIaZa B IIOCTPOCHUE
YCTOMYMBOTO OYyIIEro.

JcTeTHYEeCKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOIIEHWEM K  MHpY, BKIIOYass  OCTETUKY  MaTeMaTH4YECKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajad, pELIeHUH, pacCyKICHUH; BOCHPUUMUYUBOCTBIO K
MaTeMaTHYeCKUM acleKTaM pa3InyHbIX BHIOB UCKYCCTBA.

du3znyeckoe BOCNIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHUS IPUMEHATh MaTeMaTUYeCKHe 3HaHUS B MHTEPECaxX 37J0POBOTO
u Oe3omacHOro o0Opa3a >KM3HM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0pOBBIO (310pOBOE
NUTaHue, cOaTaHCUPOBAaHHBIM PEXHUM 3aHATHH M OTJbIXa, PEryjspHas (u3nueckas aKTUBHOCTB);
(U3MYECKOT0 COBEPIICHCTBOBAHNUSA, P 3aHATUAX CHOPTUBHO-03/I0POBUTEIBHON JESTEIBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM IIEHHOCTU TPYAONIOOUS; MHTEPECOM K Pa3IUYHBIM

chepaMm mnpodeccHOHANbHON NEATENIbHOCTH, CBSI3aHHBIM C MAaT€MaTHUKOH U e€ MPUIIOKEHUSIMH,



YMEHHEM COBepIaTh OCO3HAHHBIH BBHIOOp OymyIneil mpodeccuu W pean30BbIBATh COOCTBEHHBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PELLIEHUU
MPAKTUYECKHX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJOrH4YecKoe BOCIIUTAHHNE:

C(bOpMI/IpOBaHHOCTbIO 3KOJIOTHYECKOU KYyJbTYpPbl, INOHUMAHWCM BJIMAHHA COLUAJIBHO-
HSKOHOMHYECKUX TPOLECCOB HA COCTOSIHUE MPHPOJHOW U COLMAIBHOM Cpeibl, OCO3HAHHUEM
r7100aIBHOTO XapaKTepa 3KOJIOrHYECKUX MPOo0JieM; OPHEHTAIMeH Ha MPUMEHEHUE MaTeMaTHYECKIX
3HAHWI JJIs pelIeHus 337a4 B 00J1aCTH OKPYXKAIOIMICH Cpeflbl, IUTAHUPOBAHMSI TTOCTYIIKOB M OLIEHKU
MX BO3MOXKHBIX MOCJIEICTBUI JJISl OKPYKAIOILIEH CPEJIbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

C(OPMHUPOBAHHOCTEIO MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKH M OOINECTBEHHOW MPAKTHKH, MOHMMaHUEM MaTEeMaTHYeCKOH HayKH Kak cdepsl
qeJIOBEUECKOU JACATCIIbHOCTH, 3TAaIlOB ee Pa3sBUTHA W 3HAYUMOCTH JIA PA3BUTHUA LHUBUIN3ALIUH,
OBJIAACHUEM SI3BIKOM MAaTEMAaTHKHU U MaTeMaTUYECKOU KyJIBTypOﬁ KaK CpCACTBOM IMO3HAHHA MHPA,
TOTOBHOCTBIO OCYIIIECTBIIATH MPOEKTHYIO M UCCIEI0BATENbCKYIO I€ATEIbHOCTh HHANBUAYATBHO U B

rpymme.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHUS MPOrPaMMbl yUeOHOTO TpeaMera «MaTemaTukay
XapaKTePU3YIOTCSI  OBJQJCHUEM  YHHUBEPCATbHBIMH  HO3HAGAMENbHLIMU  OCliCMEUIMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUGHLIMU — OCUICMBUSIMU, — VHUBEPCAbHLIMU — Pe2YISMUSHbIMU
oeticmeusmu.

1) Vuusepcanvhvie noznasamenwvhole Oeticmsus, obecneyusaiom Gopmuposanue O6A306bix
KOZHUMUGHBIX NPOYecco8 00y uaroumuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYICAIOWe20 Mupd;
nPUMEHEeHUe I02UYECKUX, UCCIe008AMEeNbCKUX ONepayull, yMeHuil pabomams ¢ unpopmayuet).

ba3soBble Jlornyeckue 1ecTBUA:

o BBISIBJIATh U XapaKTEPU30BATh CYIICCTBEHHBIC IPU3HAKH MaTEMAaTHYCCKUX O0OBEKTOB,
MOHSATHUH, OTHOIICHUH MEXIy MOHATUSIME; (OPMYJIMPOBATH OMPEACIICHUS MTOHSATHIA;, YCTaHABIUBAThH
CYIICCTBEHHBIN MPHU3HAK KiacCU(UKAIMK, OCHOBAHHS i1 OOOOIICHHUS W CPAaBHCHHS, KPUTCPUHU
POBOAMMOIO aHAJN3A,;

o BOCIIPUHUMATh, (HOPMYITHPOBATh U MPEOOPA30BBIBATE CYXKICHHS: YTBEPIAUTEIbHbIC U

OTpULATCIIBHBIC, CAMHUYHBIC, YaCTHBIC U O6I_HI/IG; YCIIOBHKIC,



o BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOpEUYUS B
dakTax, IaHHBIX, HAONIONEHMSIX M YTBEP)KICHUAX; IIpe/ylaraTb KPUTEPUM Ui BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

. JIeNIaTh BBIBOJBI C UCTIOJIB30BAHNEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U UHAYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

o IIPOBOJAUTH CAaMOCTOSITEJIBHO  JIOKA3aTeNbCTBA MATEMAaTUUYECKUX  YTBEPKICHUM
(mpsiMBIE ¥ OT IPOTHBHOTO), BEICTPAUBATh ApPTYMEHTAILNIO, TPUBOJAUTH IPUMEPHI B KOHTPIIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHUS U BHIBOJIBI,

o BbIOMpATh cr10co0 pelieHus yueOHOU 3a1auu (CpaBHHUBATh HECKOJIBKO BAapHAHTOB
peleHust, BBIOUpaTh Hanbosee NOAXOAAINHN ¢ YYETOM CaMOCTOSTENbHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble ucciie1oBaTe1bCKUe 1eHCTBHA:

o HCIOJIb30BaTh  BONPOCHl  KaK  MCCIENOBAaTENbCKUI  MHCTPYMEHT  IIO3HAHMS,
(bopMyaMpoBaTh BOIPOCH], (PUKCUPYIOLIME NPOTUBOpEUne, NpodaeMy, yCTaHaBIUBaTh UCKOMOE U
naHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UINIO, MHEHUE;

o IIPOBOJAUTH CAaMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIEIOBaHHUE II0
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCKoro OOBEKTa, SBJICHMS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEHN MeXIy 00beKTaMu, SIBICHUSIMH, IPOLIECCAMU;

o CaMOCTOSITENIbHO  (hopMynupoBaTh OO0OOIIEHMS M BBIBOJBI 1O  pe3yjibTaTam
MIPOBEIEHHOTO HAOIIOACHHUS, UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3yIbTaTOB,
BBIBOJIOB X OOOOIIEHHIH;

o IIPOrHO3UPOBATh  BO3MOXKHOE  pa3BUTHE Ipolecca, a TakkKe  BBIJBUIATh
MPETOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

PabGora ¢ undopmanmeii:

o BBISIBIIAITE Ae(PUIINTHI MHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOIIPOC U
JUIS pellieHus 3a/1auH;

o BBIOMpaTh WHPOPMALMIO W3 HCTOYHHKOB pa3IMYHBIX THUIIOB, aHAIM3UPOBATH,
CHCTEMATH3MpPOBATh W  HWHTEPIPETHPOBATH HWHPOPMALUIO PA3IMYHBIX BUAOB W (opM
MIpe/ICTaBJICHMUS;

o CTPYKTYpUpOBaTh HH(POpPMAILNIO, TMPEJICTaBIATh €€ B pa3IM4YHBIX (QopMax,
WUTIOCTPUPOBATH IpaUuecKy;

o OLIEHUBATh HAAEKHOCTh HMH(POPMALMHU IO CAMOCTOSTENHHO C(HOPMYITUPOBAHHBIM

KPUTEPUSIM.



2) VHueepcanvhvle KOMMYHUKAmMUGHblE Oeticmeus, 0b6ecneyusarom c@hopmuposaHHoCmy
COYUANLHBIX HABLIKOG 00YUAIOUUXCSL.

Oo0wmenne:

o BOCIIPUHMMATh U (HOPMYJMPOBATh CY)XICHHs B COOTBETCTBHUM C YCJIOBUSAMHU U
LEJIIMU OOIIEHUS; ICHO, TOYHO, 'PAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MMChbMEHHBIX
TEKCTaX, 1aBaTh MOSICHEHUS 110 XO/ly peIleHHs 3aJaul, KOMMEHTHPOBATh MOIy4YE€HHBIN pe3ybTarT;

o B Xo0/A€ OOCYXIEHHS 3aJaBaTh BOMNPOCHI IO CYHIECTBY O0OCYXIaeMOil TeMBbl,
po0JIeMBbl, pelaeMoi 3aJjauu, BbICKA3bIBaTh UJEH, HALIEJCHHbBIE HAa TOUCK PELLCHMS; COMIOCTABIIATh
CBOU CYXJICHUS C CYXKICHUSMH JIPYTUX YYaCTHUKOB TUANIOTa, OOHAPYKUBATH PA3JINYHE U CXOJICTBO
MO3UIINI; B KOPPEKTHOM (hopme (popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

o NpPEJCTAaBIATh PE3yJbTaThl pELICHHUsS 3ajaud, HKCIHEPUMEHTa, MCCIeOBaHus,
MIPOEKTa; CAaMOCTOATENBHO BHIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3a7ad TMPE3CHTALUU U
0CcOOEHHOCTEH ay TUTOPUH.

CoTpyaHnuecTBo:

o MOHMMATh W MCIOJIH30BATh MPEUMYIIECTBA KOMAHIHONH M WHAWBHUIYAIbHON pabOTHI
IpU pelIeHUH Y4YeOHBbIX 3a7ay; NPUHUMATh I€JIb COBMECTHOM JAEATeNbHOCTH, IUIAHHUPOBATH
OpraHU3alMi0 COBMECTHOW paboOThI, pachpenesaTb BUILI padOT, JOTOBapHBATHCSA, OOCYXKIATh
MIPOIIECC U Pe3yIbTaT padOThI; 0000IIATh MHEHUS HECKOJIBKUX JIFOICH;

o y4acTBOBaTh B TIpyHNoBbIX (opmax paboTel (0OCykaeHus, oOMEH MHEHHUH,
«MO3TOBBIE HITYPMBI» M UHBIE); BBIMOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JACHCTBUS
C JpyrMMH 4J€HaMH KOMAaH/bl; OLIEHUBAThb KaueCTBO CBOEro BKJaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pecynamuensie Oeiicmeus, obecneuugaom Gopmuposanue cmMulCio8bIxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranuzanus:

o COCTaBJIATH IJIaH, AJITOPUTM pEIICHU 3a/1a4H, BHIOMpPATh COCO0 pelieHus ¢ y4éToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHTHI peUIeHHUH ¢ yu€TOM HOBOM MH(DOpMaLINH.

CaMOKOHTPOJIb:

o BJIaJICTh HaBBIKAMHU II03HABATEIbHOM pedIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTEIbHBIX IPOLECCOB, MX PE3ylbTaTOB; BIAAETh CIOCOOAMHM CaMOIIPOBEPKH,

CaMOKOHTPOJIA MTpOo1eCCa U pE3yJibTaTa PCIICHUA MaTeMaTHUECKOM 3aJa4u,



. MPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPU PEIICHUH 337a4H, BHOCUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBbCTB, JAHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJAHOCTEH;

. OLIEHUBATh COOTBETCTBUE pE3yJbTaTa LEIH M YCIOBUAM, OOBACHATH HPUUYUHEI
JTOCTIDKEHUSI WIIM HEJOCTHKEHHS PE3yJIbTaTOB JIEATENbHOCTH, HAXOIUTh OUIMOKY, AaBaTh OICHKY

PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUYKA, MPsIMasi, IJIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPU PEIICHUH T€OMETPUUYECKUX
3ajad.

OnepupoBaTh NOHATUSAMU: APAILIEIBHOCTh U MEPIEHIUKYIISIPHOCTD MPSAMBIX U IJIOCKOCTEH.

KnaccuduiupoBaTs B3auMHOE paclooKeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TMOHATUSMH: JBYTPAaHHBIA yToJ, TpPaHU JBYIPAHHOTO yria, pedpo
JBYTPAHHOTO yTJIa; TUHEHHBIN yroJl ABYTPAHHOTO yIJa; TpajyCcHasi Mepa JIBYTPaHHOIO yTIia.

OnepupoBaTh MOHSATHUSAMH: MHOTOTPAaHHUK, BBIMYKJIBIA M HEBBIMTYKJIBIM MHOTOIPAHHHK,
3JIEMEHThl MHOTOTPaHHUKA, TPAaBUIIbHBIII MHOTOIPAHHUK.

Pacnio3naBath OCHOBHBIE BHIBI MHOTOTPAHHUKOB (MHpaMHa; MPU3MaA, MPSIMOYTOJbHBIN
napajuiesenumnes, kyo).

KnaccuduimpoBaTs MHOTOTPaHHUKH, BBIOUPAst OCHOBAHHUSI IJIs1 KITACCH(PUKAIIUH (BBITYKJIbIS
Y HEBBIIIYKJIbIE MHOTOTPAHHUKHU; MPaBUJIbHBIE MHOTOTPAHHUKH; IMPSMbIE U HAKJIOHHBIE MPHU3MBI,
napajuIeTIeTUIIC b ).

OrniepupoBaTh MOHIATHAMU: CEKYIIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUATIBI TOCTPOSHUS CEYCHUH, HCTIONB3YSI METO]] CJICIOB.

CTpouTh C€4eHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE) IJIOCKHE
YepTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaAXOXKJICHUE TEOMETPUUYECKUX BEITUYMH MO 00pasiaM WK ajlropuTMam,
MPUMEHSS U3BECTHBIC AHATUTUYECKUE METObI TPU PEIICHUH CTAHJAPTHBIX MAaTEMAaTHYECKHUX 3a]1a4
Ha BBIYHMCIICHHE PACCTOSTHUN MEXIY JBYMS TOYKAMH, OT TOUYKHU JI0 MPSAMOM, OT TOUKH JO IJIOCKOCTH,

MEXIY CKPEIIUBAIOLIIUMUCA NIPSMBIMU.



Pemate 3aaun Ha HaXOXKJICHUE T€OMETPUYCCKUX BEJIHMUYUH MO 00pa3iiaM Wi ajlropuTMam,
MNPUMCHAA U3BCCTHBIC aHAJIUTUYCCKUC MCTOABI ITPHU PCIICHUU CTAHAAPTHBIX MATEMATUYCCKUX 3a1a4
Ha BBIYHUCJICHHUC YIJIOB MCXKAY CKPCIIHBAIOUMIMMHCA MPSAMBIMH, MCKIAY HpHMOﬁ U IINIOCKOCTBIO,
MEKTy IIOCKOCTSIMHU, IBYTPAHHBIX YIJIOB.

Bbrunciasite 00bEMBI M IUTOMIAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IpU3Ma, MHUPaMHUa) ¢
npUMeHeHHEeM (POpMyII; BBIYMCIATH COOTHOUICHUSI MEXAY IUIOIMIASIMHU TOBEPXHOCTEH, 00bEMaMu
HOZ[O6HLIX MHOT'OI'PpaHHUKOB.

OmnepupoBaTh MOHATHSIMH: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCb M IUIOCKOCThH
CUMMETPHH; IIEHTP, OCh U MJIOCKOCTh CHMMETPUH (DUTYPBI.

W3Bnekath, mpeoOpa3oBbIBATh U MHTEPIPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[lpumeHsaTh reomeTpudeckue (aKThl JUISI  PEHICHUS  CTEPEOMETPHUYCCKHUX  3ajad,
[PENOJIararoluX HECKOJbKO IIAroB PEIICHHs, €CJIM YCIOBUSA MPUMEHEHHUS 3aJaHbl B SBHOMN
dopme.

IIpuMeHATh npOCTEHIIME IPOTrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI TIPU PEIICHUU CTEPEOMETPHUYECKHUX 3a71au.

[IlpuBOAUTE TIPUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJIE U  IKU3HH,
pacro3HaBaTh MPOSBJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

IIpuMeHATh TOJIydEHHBIE 3HAHMS HA IPAKTUKE: AHAIM3UPOBATH PEAIbHBIC CUTYallMU W
NPUMEHSITh ~ HM3YYCHHBIC TOHATHUS B Mpollecce  TOMCKA  PEIICHUsS  MaTeMaTHYeCKU
cOpMyYITHPOBaHHOW TPOOJIEMBI, MOJICIUPOBATh pEabHBIE CHUTyallMd Ha SI3bIKE T'€OMETpPUH,
HCCIIEIOBaTh MOCTPOCHHBIC MOJIEIH C HCIOJb30BAHUEM TE€OMETPUYECKMX TOHSITHH H TEOpeM,
arrmapara anre6pI>I; peliaTth MPAKTUYCCKUC 3aJadr, CBA3AHHBIC C HAXOXIACHUCM TI'€COMETPHUUYCCKUX

BCJIIMYMH.

11 KJIACC

OnepupoBaTh MOHATUAMU: [UIUHIPUYECKAs! TOBEPXHOCTb, 00pa3yIOLINe HUINHAPUIECKOM
MOBEPXHOCTH; IMIMHJIP; KOHHYECKass IOBEPXHOCTb, OOpa3ylolMe KOHWYECKOW MOBEPXHOCTH,
KOHYC; chepruieckast TOBEpXHOCTb.

Pacrio3naBate Tena BpameHus (MUIUHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOTyYSHHS TEJI BPALICHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MIOCKOCTH.



OnepupoBaTh MOHATUSAMM: IIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA, BBICOTA CErMEHTA;
LIapPOBOM CJIOM, OCHOBAHUE LIAPOBOTO CJI0s, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Brerancnare 00BEMBI U TUIOMIATU TTOBEPXHOCTEH TEN BPAIICHHS, T€OMETPHUUYECKUX TE C
pUMeHEeHHEeM (HopMyII.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BIHCAHHBIA B cdepy U OMHCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIllCHUSI.

BBI4ucisaTe COOTHOMIEHUS MEKIY TUIOMIAISIMH TOBEPXHOCTEH U 00hEMaMH MOTO0HBIX TETI.

N3o0paxarh wu3yyaemble GUTYpPbl OT PYKH U C MPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BrIToNTHATE (BEIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHHS TEJl BpAIICHUSI.

W3Brekatb, MHTEPIPETUPOBATh U MPEoOPa30BbIBaTh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTypax, MPEACTaBICHHYIO Ha YepTekKaxX U PUCYyHKaX.

OrniepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BpInonHATE 1€MCTBUS CIOKEHUSI BEKTOPOB, BBIYMUTAHUS BEKTOPOB U YMHOKEHHUSI BEKTOpPA HA
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMH OHU 00JIaaloT.

IIprMeHATh NpaBUiIO NapajuIeIenuneaa.

OrnepupoBaTh MOHSATHUAMH: JEKAPTOBHI KOOPJIMWHATHI B MPOCTPAHCTBE, BEKTOP, MOMIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJd MEXIAY BEKTOpPaMHU, CKAISIPHOE
MIPOU3BECHHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.

HaxomuTe cymMy BEKTOPOB M NPOU3BEICHUE BEKTOPA HA YUCIIO, YIOJl MEXIY BEKTOpaMu,
CKQJISIPHOE MPOU3BEICHUE, PACKIIAIbIBATH BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBarh MUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHUCTEME KOOPAUHAT.

[IpumensTb reomeTpuueckue (akThl AN PEIICHUS CTEPEOMETPUUYECKUX — 3ajad,
MPEAIONaralolluX HECKOJBKO IIAaroB PEUIEHUs, €CIIM YCIOBHS NPUMEHEHHUS 3aJaHbl B SIBHOU
dbopwme.

Pemare mpocteiiiie reoMeTpuYecKrue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METO/1a.

Pemare 3amaun Ha JOKa3aTENbCTBO MATEMATUYECKMX OTHOLICHHMM M HAXOXIEHUE
reOMETPUYECKUX BEJIMYUH MO oOpa3laM WIM alropuTMaMm, MPUMEHSsT M3BECTHbIE METOIbl MpPH
pEeLIeHNH CTaHAAPTHBIX MATEMATUYECKUX 3a4a4.

[IpuMeHATh TPOCTEHIIME MPOrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKALMOHHBIE

CHUCTCMBI ITPU PCHICHUHN CTCPCOMCTPUUCCKUX 3aay.



[IpuBoauTh mHpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KHU3HHU,
pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpyuMeHsTh TOJMyYyEHHBIE 3HAHUS Ha IPAKTUKE: aHAJIW3UPOBATh pEAbHbIE CUTyalUud U
MPUMEHATh  W3YYEHHbIE  IOHATUA B  IpoLecce IMOHUCKAa  pEelIeHUs  MaTeMaTUYECKH
chopMyJIMPOBAaHHON MPOOJIEMbl, MOJAEIUPOBATH pealbHbIE CUTyallMM Ha S3bIKE TI'€OMETpPUU,
HCCIIEI0BaTh IOCTPOCHHBIE MOJENHU C HCIOJIb30BAHUEM TIE€OMETPHUUYECKUX HOHATUH U TEOPEM,

arrapara anre6pLI; peliaTh MPAKTUYCCKUC 3ajadr, CBA3AHHBIC C HAXOXKIACHUCM I'COMCTPHUUYCCKUX

BCJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbnbie TpaxTiecke (uudposrbie)
n/n NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypebi
1 Brenenue B ctepeoMeTpuio 10
2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh NPSIMBIX M IIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD NPSMBIX U MJIOCKOCTEN 12
4 VYTIubl MeXAY IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHHMS, PACCTOSHUS U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM (uudposbie)
Ne n/m S — Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06PA30BATENBHBIE
padoThI padoThI pecypesI
1 Temna Bpamenus 12
2 O0BEMBI TET 5 1
3 BekTophl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHME, 00001IIEHNE, CUCTEMATH3AIUS 7 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara nugposeie
Tema ypoka KontpoJububie IIpakTHueckue
n/n yp Bceero p p u3yuyeHusi oOpa3zoBaTe/ibHbIE

padoThbI padoThI pecypesr

OCHOBHBIE TIOHSITHSI CTEPEOMETPUU: TOYKA,
npsiMasi, III0CKOCTh, IpocTpaHcTBO. [IpaBmita
1 M300paKeHUS Ha PUCYHKAX: N300paKeHUsI 1
IJIOCKOCTEH, MapaiIeIbHBIX MIPSIMBIX
(OTpe3KOB), cepeIMHbI OTPE3Ka

Ilonsatus: nepeCceKaromuecs MmiIOCKOCTH,
IepeCcCKaromumecs npsaMas U rnjiI0CKOCTb

IlousTus: MEpeCCKaromurecs mIoCKOCTH,
MNEPCCCKAOIMUCCA IMpsAMasd U IJIOCKOCTb
3HAKOMCTBO C MHOTI'OTrpaHHUKAaMH,

4 n300pa’keHre MHOTOTPAaHHUKOB HA PUCYHKaX, 1
Ha MPOEKLMOHHBIX YepTexax

HauaneHbie cBeieHus 0 KyOe U mupamujie, ux

5 pa3BépTKu U Mojenu. CeueHust 1
MHOTOTPaHHHKOB
HauanbHble cBefieHns 0 KyOe U mupaMue, ux

6 pa3BépTkU U Moaenu. CedeHus 1
MHOTOTPaHHHKOB

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOESHUU
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1
CJIEJICTBHS U3 HUX

[TonsiTre 06 akCMOMaTUYECKOM OCTPOEHUU
8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1
CJIEJICTBHS U3 HUX

9 [TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUU 1




CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUS U3 HUX

Ilonsatue 06 akCHOMaTUYECKOM IMOCTPOCHUHU

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U 1
CIIEICTBUS U3 HUX
B3anmMHoe pacrionoxeHue IpsMbIX B

11 MIPOCTPAHCTBE: NEPECEKAIOIIMECH, 1
napajJiesibHble ¥ CKpeIlMBaoLIMecs IpsMble
[TapanenbHOCTh NPSMBIX U IJIOCKOCTEH B

12 IIPOCTPAHCTBE: Mapajlie/IbHbIE MIPSIMBIE B 1
IIPOCTPAHCTBE; NaPAJJICIbHOCTh TPEX NPAMBIX
[TapanenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npocrpancTse: [lapamienbHOCTh NpsMON U 1
IJIOCKOCTH

14 VYTIIIBI C COHANPABICHHBIMU CTOPOHAMH 1

15 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

16 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

17 [TapamienpHOCTB TUNIOCKOCTEN: MapajlIeIbHbIE 1
IJIOCKOCTH

18 CaolicTBa napamuienbHbIX INIOCKOCTEN 1

19 [Ipocreiimme npocTpaHCTBEHHbIE (PUTYpBI HA 1
IUIOCKOCTH: TETPadp, KyO, mapasiesnenumne

20 ITocTpoenue ceueHmit 1

21 ITocTpoeHue ceueHmit 1
KonrtponbHas padora no teme "[Ipsimblie u

22 IJIOCKOCTH B mpocTpaHcTBe. [lapannenbHocTh 1
MPSIMBIX U IIJIOCKOCTEN"

23 [lepneHIUKyYIAPHOCTH NPSAMON U MIOCKOCTH: 1
MEePIEeHIUKYJISIPHbIE PSIMbIE B TPOCTPAHCTBE

o4 [Ipsimble napasuienbHbIe U NEPIIEHIUKYISIPHBIE 1

K IINIOCKOCTH




IIpsiMble apasienbHble U NEPIEHIUKYIISIPHBIC

25
K IJIOCKOCTHU

26 [Ipu3HaK NepneHuKyISIPHOCTH IPSIMOU U
IJIOCKOCTH

27 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

28 Teopema o mpsMOH NEePIEHANKYISPHON
IIJIOCKOCTH

29 Teopema o npsiMOM NEpIIEH IUKYIIAPHOU
IJIOCKOCTH

30 Teopema o npsiMOM NEpIIEH IUKYIIAPHOU
IJIOCKOCTH
[lepnieHIUKyISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

31 TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT MPSAMOM
JI0 IIJIOCKOCTH
[lepnieHIUKyISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

32 TOYKH J0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOI
710 IIJIOCKOCTH
[lepnieHIUKyISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT

33 TOYKH J0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOI
710 IIJIOCKOCTH
IlepnieHIUKyISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

34 TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOM
710 IIJIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YIod MEXKAY IPSIMON U
IIJIOCKOCTBIO

36 JIByTpaHHBIN yroJI, TMHEHHBIN YroJl
JBYTPaHHOT'O yria

37 JIByTpaHHBIN yroJI, TMHEHHBIN yroi
JBYTPaHHOI'O yria

38 [lepneHIMKyISIPHOCTD MJIOCKOCTEMN: PU3HAK

MEePIEHANKYISIPHOCTH JIBYX IIJIOCKOCTEH




39

40

[TeprieHAMKYIAPHOCTD MIOCKOCTEN: MPU3HAK
MEPIEHIUKYISIPHOCTH JBYX ILUIOCKOCTEN

[lepneH UKy AIPHOCTD IJIOCKOCTEMN: TPU3HAK
MEePHEHIUKYISIPHOCTU JBYX IJIOCKOCTEMN

41

TeopeMa 0 TpEX NEepHEHAUKYIISIPAX

42

TeopeMa 0 TpEX NepHEHAUKYIISIPAX

43

TeopeMa 0 TpEX NEepHEHANKYIISIPAX

e

44

KontposnbHas paboTa mo temam
"[lepneHAUKYISAPHOCTD NMPSAMBIX U
mI0cKOCTeN" U "YTIIbl MEXy IPSIMBIMH U
IUIOCKOCTSIMHU"

45

46

IlonsTue MHOI'OrpaHHHuKa, OCHOBHBIC
QJICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOT'OI'PAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKA

IIpusma: n-yronpHas npusma; rpaHu u
OCHOBAHMS IIPU3MBI; IPsIMasi U HAaKJIOHHAs
pU3MBbI; OOKOBas U MOJIHAs TOBEPXHOCTh
IIPU3MBI

47

48

[Tapamtenenunen, NpsIMOYTrOJIbHBIN
napajuleJIenuIe] 1 €ro CBOMCTBa
IIupamuna: n-yronbHas nupamMuaa, TpaHu v
OCHOBaHUE NMHUpaMUbl; O0KOBas U MOJHAS
MIOBEPXHOCTh TUPAMHU/IBL; TPaBUIIbHAS U
yCeu€HHas nupaMuaa

49

50

[TpaBuIIbHBIE MHOTOTPAHHUKH: TIOHSTHE
MPaBUJILHOTO MHOTOTPAHHUKA; TPABUIIbHAS
NpU3Ma U IpaBUIIbHAS IMPAMUJIA; IPABUIbHASL
TpeyroJbHas MUPaMU/Ia U IPaBUIbHBIH
TeTpa’ap; Kyo

[IpencraBnenne o MpaBUIBHBIX
MHOT'OTpaHHHKAaX: OKTadp, JOJIEKadAp U




UKOCa3IP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIHO TOYKH, IPSIMOM, INIOCKOCTH.

o1 DNeMEHTH CUMMETPUU B IUpaMuax, 1
napajuieNienune1ax, NpaBuiIbHbIX
MHOTOTpaHHHKaX
59 Brruucienue 31€MeHTOB MHOTOTPAaHHHKOB: 1
pEOpa, TuaroHaiu, yribl
[Tnomaas 60KOBOI MOBEPXHOCTH M IOJTHOM
53 MOBEPXHOCTHU MPSMOI IPU3MBI, TUIOIIAIb 1
OCHOBaHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTH
IPSAIMOM IPU3MBI
[Inomanp 60KOBOM NOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIILHON MUPaMUJIbI, TEOpeMa 1
0 TUTOIIAAX OOKOBOM MOBEPXHOCTH YCEUEHHON
MTUPAMHU/IBI
55 'I'<0HTp0HI)Ha$I pabota 1o Teme 1
MHororpaHHuku"
56 [TonsiTre 06 00BEMeE 1
57 O06BEM TUpaMuIbI 1
58 O06BEM TUpaMuIbI 1
59 O0BEM TUpaMuIbI 1
60 O0BEM nupamMuIsI 1
61 O0BEM pU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM mTpU3MBI 1
64 KonTposbnas pa(?voTa 1o Teme "OO0BEMBI 1
MHOTOTPaHHUKOB
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3 AN
65 3HaHuid. [TocTpoeHune ceueHuit B 1

MHOI'OI'PaHHHUKE




[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. Beryucienue paccTOsSHUN: MEXKIY
66 JBYMsI TOUKaMH, OT TOYKH 0 MPSMOH, OT
TOYKH JI0 TUIOCKOCTHU, MEX]TY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

67 HToroBast KOHTpOJIbHAs paboTa

[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. Beraucienue yrioB: MexIy

68 CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEXKAY TPAMOU
Y TUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB, YIJIOB
MEXy TUIOCKOCTSIMHU

Pe3eps

Pe3eps

Pezeps
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME




Ne i/m Tema ypoka

11 KJIACC
KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

Cdepa u map: LHeHTp, paanyc, IuaMeTp;
IJIOMIA/Ib IOBEPXHOCTH Chephl

IIpakTH4eckue
padoThbI

Jlara
U3y4YeHHS

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

B3aumnoe pacnonoxenue chepsl 1

IJIOCKOCTH; KacaTellbHas TII0CKOCTh K cdepe; 1
101 Ib Chephl

N3o6paxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[unuHapudeckas MOBEPXHOCTh, 00pa3yIoIIHe
UWIMHIPUYECKON TTOBEPXHOCTH, OCh 1
LHAJTUHIPUYECKON MOBEPXHOCTH

Hunmuuap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pa3yrolas U OCh; MO 1
OOKOBOM U MOJIHON MOBEPXHOCTH

N300paxeHne nUIMHAPA HA MIIOCKOCTH.
Pa3Béprka nunuaapa. CeueHus MUIMHIPA
(TUIOCKOCTHIO, MapaIICIbHON UITH
MEePIEeHIUKYISIPHON OCH LIMITUH/IPA)
Konnueckast moBepxHOCTh, 00pa3yroime
KOHUYECKOI MOBEPXHOCTH, OCh U BEPIIUHA 1
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHMe 1 BepiInHa, 00pa3yromas
U OCh; IUIOIIAAL OOKOBOI M IMOJIHOM 1
MTOBEPXHOCTH

10

VY ceu€HHbIN KOHYC: 00pa3yrolIne U BbICOTA;
OCHOBaHHs U OOKOBAasi IOBEPXHOCTh

N300paxkeHne KOHyca Ha MIOCKOCTH. 1




Pa3Béprka konyca. CeueHus KoHyca
(MJI0CKOCTBI0, AapajIeIbHON OCHOBaHMIO, U
IJIOCKOCTBIO0, IPOXOASIIEH Yepe3 BEPILUHY )

KomOunanws ten BpameHus u

11 1
MHOTOTPaHHUKOB
MHororpaHHHK, OMUCAHHBIN OKOJIO Chephl;

12 cdepa, BliMcaHHAs B MHOTOTPAHHUK HITH B 1
TEJIO0 BpallleHus

13 [Tonstre 06 06béMe. OCHOBHBIE CBOMCTBA 1
00BEMOB Tel

14 O0BéM uIMHIIpa, KOHYCa 1

15 O6béM 11apa u momaab cepsl 1
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 CoOTHOIIEHUS MKy TUIOIIAIIMHI 1
MOBEPXHOCTEH, 00bEMaMHK MOAOOHBIX TET

17 KOHTponLI:a;I Pa60Ta o TemMam "Tena 1
Bpamenus" u "O0beMbl Ten"

18 BekTop Ha MI0CKOCTH M B TPOCTPAHCTBE 1

19 Crno’xeHue 1 BBIYMTaHNE BEKTOPOB 1

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PasnoxeHne BeKTOpa 1o TpéM

21 HEKOMIUTaHapHBIM BekTopaM. [1paBuiio 1
napauesenunena

29 Pemenue 3aj1a1, CBA3AHHBIX C IPHMEHEHUEM 1
MIPaBUJI JICHCTBHUI C BEKTOPaMHU
[IpsiMoyronbHAs ccTeMa KOOPIMHAT B

23 npoctpancTse. KoopanHaTel BEKTOpA. 1
[Ipocreiimme 3a1a4u B KOOpJIMHATAX

24 VYron mexay Bekropamu. CKalnsipHOE 1
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yriioB Mexy NpsSMbIMU U 1

IIJIOCKOCTAMU




KoopanHaTHO-BEKTOPHBIN METO ITPU

26 pEIlIeHNH T€OMETPUUYECKUX 3a/1a4 .

27 KontposbHas pabota mo TeM?' "BekTopsbl u 1
KOOP/AMHATHI B POCTPAHCTBE
[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS

28 3HaHui. OCHOBHBIC (PUTYPHI, (AKTHI, TEOPEMBI 1
Kypca IIaHUMETPUU
[ToBTOpeHME, 0000IIEHNE 1 CUCTEMATH3AIUS

29 3HaHui. OCHOBHBIC (PUTYPHI, (haKThI, TEOPEMBI 1
Kypca IIaHUMETPUU
[ToBTOpenue, 0000IIEHNE W CUCTEMATH3ALIHS

30 3HAHUM. 3aJ1a4u IJIAHUMETPUU U METOJIbI UX 1
pereHus
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus

31 3HAHUU. 3aa4l IAHUMETPUHU U METOJIbI UX 1
pelieHus
[ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3alus

32 3HaHuil. OCHOBHBIE QUTYPHI, (PAKThI, TEOPEMBI 1
Kypca CTepeoMeTpHH

33 HToroasi KOHTpOJIbHAsA paboTa 1

34 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 1
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

METOANYECKHUE MATEPUAJIBI U151 YYUTEJIA

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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