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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yudeOHOro kypca «l'eoMerpusi» 0a30BOTr0 ypOBHS IJis
oOyuaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOTO
roCyJapCTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa CPEeIHEro o0Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA, TMPEIBABIIEMBIX K
MaTeMaTH4eCcKOMY OO0pa3oBaHUI0, W Tpaaulluidi pPOCCHIMCKOrOo 00pa3oBaHMs.
Peanmzanust mporpamMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMU KOMIIETCHIIUSIMU,
COCTaBJISIIOIIMMH OCHOBY ISl CaMOpPa3BUTHUS M HEMPEpPBIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH OOYYAIOIIMXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHHs OOYCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYCHHsS TEOMETPHHM B HANPAaBICHUH JIMYHOCTHOTO
pa3BuTHs oOywaromuxcsi, (QopMupoBaHUs (YHKIMOHAIBHOW MaTEMaTUYECKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCHUIUINH. Pa3BuTHe y o0yuaromuxcs
NPABWIbHBIX MPEICTABIECHUNH O CYIIHOCTH M MPOUCXOXKICHUH T€OMETPHUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTpaKeHHUs
MAaTEMATUYECKOW HAYKOW SBJIECHHMM M IIPOLECCOB PEATbHOIO MHpPa, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MAaTEMAaTHUECKOT'O0 MOJICTUPOBAHMS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomerpust sBisieTcss oMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, TaK Kak OOECNeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE€ TPU H3YyUYCHUU OO0YUYaAIOIIUMHUCS
MOHSITHIHBIX OCHOB TE€OMETPUHU Y TTOCTPOSHUH IEMOYKH JIOTHUECKUX YTBEPKIACHUIH
B XOJE pEHICHUS TeOMETPHUECKUX 3a/lad, YMEHHE BBIIBUTATh W OMPOBEPTaTh
TUTOTE3bl HEMOCPEICTBEHHO HCIOB3YIOTCA TMPHU PEIICHUH 3a/7a9 €CTeCTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHre OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX MESITEIBHOCTH 4YeloBeka. OpHEHTAIMs 4YellOBEeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMalbHOrO ObITHSA, ¢dopma
OTPaXCHHUS OKPYKAIOMIETO0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHuss  JAeHCTBUTENBHOCTH. OmepupoBaHUE  TPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4E€OHON M TPYIOBOH [EATEIBLHOCTH,



ABIISIETCS OJHUM M3 TMPO(EecCHOHANBHO BAXKHBIX KAadecTB, MOXTOMY aKTyalbHa
3aja4a (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBHIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUECKOH eATEIHbHOCTH TI0 MHOTUM HaTpPaBICHHSIM.

Llenp ocBoeHuss mporpamMMmbl yueOHoOro Kypca «leomerpus» Ha 0a30BOM
ypoBHE 00y4yeHus: — oO0nieo0pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcsa  4yepe3  oOecredeHHe  BO3MOXKHOCTHM  NMPUOOpPETEeHHs U
UCTIOJB30BaHMUS CHCTEMAaTHYECKUX TEOMETPHUECKUX 3HAHUH W JICHCTBUH,
crenuUUHBIX TEOMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOAOKEHHUS 00pa30BaHMUS
0 CIIEIUAIEHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAHHEM I€OMETPHH.

[IporpaMmMa 1o reoMeTpun Ha ©0a30BOM YpOBHE IpeIHA3HA4YeHa s
00yJaroIMXCcsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00ImIero odpaszoBaHusi. TakuM oOpazoMm, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHenupUKON TeOMETpHH W HEOOXOIUMBIC JUIS JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETPHUIO OoJjiee
riIyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUUYECKUX
3HAHUSX B MPOPECCUOHATBHON JEATEIHHOCTH.

JlocTkeHne 1enu OCBOEHUS TMPOrpaMMbl  OOECIEYMBACTCS pelICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOCHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS :

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOIPAaHHUKAX M Telax BpPAICHUS
KaK O BOXHEMIIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMKCHIBATDH
U U3y4yaTh pa3HbIC SIBICHUS OKPYXAIOIIET0 MHUpA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKax, MOJAENHAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELIEHUsS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsAX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMHpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHSTHUAMHU O
MHOTOTPaHHUKAX U TeJlaX BPAIICHUs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  AQJrOPUTMAMM  pEIICHHS  OCHOBHBIX  THIOB  3ajady;
dopMupoBaHuEe yMEHHUS TPOBOJUTH  HECIOXKHBIE  JJOKa3aTelIbHbIC
paccyXIeHusi B XOJl¢ PEIICHHS CTePEeOMETPUYECKHX 3ajad M 3a1ad ¢
MPAKTHYECKUM COJIEPIKaHUEM;

e Dpa3BUTHE  MHTEJUIEKTYaJbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEH
OoOy4arouuxcs, IO3HABATENIbHOM  AKTUBHOCTH,  HCCJIEIOBATEIBCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBaHue (G yHKITMOHATBHOM TPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHHUE pacClo3HABaTh MPOSBICHUS T'€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEeH, GOpMyIUpOBaTh HX Ha S3bIKE
TEOMETPUH U CO3aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FCOMETPUYECKUN amnmapaT Uil pelieHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIIOYEHUE B KYpC
CTEpEOMETPUM B Hauajlie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEICIEHHBIM 00pa30M OpraHu3OBaHHasi padoTa HaJl
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIUICHHS, CTUMYJIMPYET MPOTEKAHUE MHTYUTHBHBIX IMPOIECCOB, MOTUBUPYET K
JTagbHENIIIeMy U3YUCHUIO TIpeaMeTa.

[Ipeanourenue oTaaércst HArIsHO-KOHCTPYKTHBHOMY METOMY OOY4YEHUS, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEJIMETHO-
NPaKTUYECKON NesTeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
yYalluxcs B Kypce CTEpEOMETpUU NPOBOAMUTCS 3a CYET pelIeHHs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7ad Ha  ONEpHUpPOBAHUE
pOCTpaHCTBEHHBIMU oOpa3zamu. Co3manue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIATHOCTh, a OINEpUpoBaHMEe oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEPKaHUSI.

OcHoBHBIE cojepkaTelbHble TUHUU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble W MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MIPOCTPAHCTBE». DOPMUPOBAHUE JIOTHYECKUX YMECHUN
pacrpenensiercs He TOJbKO [0 COAEpP)KATeNbHBbIM JIMHUSIM, HO M 1O rojam
00y4eHHUS Ha YPOBHE CPEIHET0 O0IIEro 00pa3oBaHMS.

Conep:xanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
ocBOeHHS pabodeil mporpamMMbl, pacupenelEHHBIM 10 ToJaM OOydYeHHs,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'ECOMETPUUYECKUMHU
MOHSATUSMU Y HaBBIKAMH OCYLIECTBIISIOCH MOCIEA0BATEIbHO U MOCTYNATENbHO, C
cOOI0/IeHNEM TPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIOYAINCH B
O0IIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYJYaIOUUXCs, PACHIUpSIS H
yrayOsisi e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenue reomerpumn orBoautcs 2 yaca B Heaemo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpadHcTBO. IloHsATHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHM:
AKCHUOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsIMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuieJIbHble W CKpellMBaroluecs ImpsMble. [lapanienbHOCTh NPSIMBIX H
IJIOCKOCTEN B MPOCTPAHCTBE: MApaUIECIbHBIE TMpsSMbIE B MPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MAapauIeIbHOCTh NPSIMOM M INIOCKOCTH. YTJBI C
COHANPaBJIECHHBIMA CTOPOHAMHU; YroJ MEXAy NpsSIMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH MJIOCKOCTEM napaJsuiesibHbIC MJI0OCKOCTH; CBOMCTBa
napajuieNibHbIX  miockocTed. [lpocreiimne mnpocTpaHCTBeHHbIE (UTYypbl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayiesenurne; MoCTpPOSHUEe CeYeHHIA.

[lepneHAUKyISPHOCTD MPAMON U IUIOCKOCTH: NEPNEHAUKYJIIIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MpPsIMbIE MAPAJUICIBbHBIE W MEPIEHAUKYJSIPHBIE K IIJIOCKOCTH,
[IPU3HAK [EPIEHAUKYJSIPHOCTA IIPSAMOM M IUIOCKOCTH, TeOopeMa O MNpsIMOu
NIEPIICHAUKYJISIPHON IIJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YrOJ MEXAY IPSMOU U
IUDIOCKOCTBIO;  JIBYTPAHHBIM  yroJI, JIMHEHMHBIM yroJl  JABYTPAHHOIO  yIJia.
[leprieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 0 INIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  TUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJSPHOCTH  JIBYX
mIockocTenl. Teopema o TpEX NEPIEHAUKYIIAPAX.

MHoOrorpaHHuKH

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIC DJIEMEHTHI MHOIOTPAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOIOTPAaHHUKY; Pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yronpHas
IpU3Ma; FPaHU U OCHOBAHMS MPU3MBI; MpsiMasi U HAKJIOHHAS MPU3MbI; OOKOBas U
IIOJIHAS IIOBEPXHOCTh IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajieJenunes; 1 ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIBI; OOKOBAs ¥ TIOJTHAS TIOBEPXHOCTH MUPAMUJIBL;, TIPABUIIBHAS U
yceu€HHas MNUpaMHaa. OJIEMEHThl npu3Mbl U nupamuasl. lIpaBusibHble
MHOTOI'PaHHUKH: MOHSATHE NPAaBWIBHOTO MHOTOTPAaHHMKA; NMPAaBWIbHAs NPU3Ma U
MpaBWIbHAS THPAMUIA; NpPaBWIbHAsA TPEYrojabHAS MNHPAMUIA W TPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o mNpaBWIBHBIX MHOIOTPAHHUKAaX: OKTadIp,
noneKa’ap u ukocasap. CeueHus NprU3Mbl M TUPaAMULBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOMH,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUM B IIHpaMHJAX, NapaJIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPAaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOIAJb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABWIBHOM MHUPaMHIBI,
TeopemMa o MiIom@aau yceu€HHou mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJia BpalueHus

Hunuaapudeckas MTOBEPXHOCTD, obpazyroriue ATUHIPUIECKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKONW TOBEpXHOCTH. [lwnmmHAp: OCHOBaHHS W
OOKOBasi TOBEPXHOCTh, OOpa3yrolas W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHUE U BepllnHa, 00pa3yromas
U OCh;, IUIONaAb OOKOBOM M TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIiue U BBICOTa; OCHOBAHUS M OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIONIAJb MOBEPXHOCTH CEPHI.
B3aumuoe pacrnonoxenue cepbl U TNIOCKOCTH; KacaTtelbHas MIOCKOCTh K cdepe;
10 b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMOuHanuy Tenm BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIA OKOJO cdepsl; cdepa, BIHMCAHHAS B MHOTOTPAHHHUK, WJIH TEJO
BpAIICHHUS.

[Tonsitue 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Tenn. Teopema 006 00béMe
OPSMOYTOJBHOTO TNapajuieNienunena v cieacTBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM mIapa u miomaasb chepsl.

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJL.

Cedennsi nwiMHApa (MapaJiieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajiyieTbHOE OCHOBAHUIO W MPOXOASIIEE 4Yepe3 BEpIIMHY), CEUCHHS
mapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Kcio. PaznoxeHne BeKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBuno mnapamnenenunena. Pemienue 3amad, CBSI3aHHBIX C
MPUMEHEHUEM TIpaBUi JAeHCTBUM ¢ Bekrtopamu. IIpsiMmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumuatel BekTtopa. Ilpocteiimine 3agaun B
KOOpJMHATax. YToi MexIy Bekropamu. CKalsipHOe NpOU3BEIEHUE BEKTOPOB.
Borunciienne yrioB MexJy OpsIMbIMH M TJIOCKOCTAMH. KoopAMHATHO-BEKTOPHBIN
METO]I IIPH PEILIEHUU T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3YyJbTAaThl OCBOCHHUS MPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUHA O0YYAIOIIETrOoCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HA POCCHUMCKOro oOIIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS DPA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TrpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aMMOJICIICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C HUX
GYyHKIUSAMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXk1aHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILIOMY U HAaCTOSILIEMY POCCUHUCKON MaTEMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUUCKUX MAaTEMaTUKOB U POCCUHCKON MaTEMAaTUYECKOM IIKOJIbI,
K HCIOJB30BAaHUIO ITHX JIOCTHIKEHHH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHCHUEM JOCTHKEHUM HAYKU U JACATEIHbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKJIIOYas 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 0e30macHoOro odpasa KHU3HH, OTBETCTBEHHOTO OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBO€ MUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U

OT/ABIXA, perynspHas ¢duznueckas aKTUBHOCTb); bu3IIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHON
JNEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US;, UHTEPECOM K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccun U peanu30OBbIBATH COOCTBEHHbIC KWU3HEHHBIC ILIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTUICCKUX 3a]]a4 MAaTeMAaTHUECKON HAIIPaBICHHOCTH.

JKoJI0rn4YecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJIbTYpPbhI, IMOHUMAaHHUEM BIUSHUS
COIMAITEHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBHOM
Cpenmpl, OCO3HaHWEM TJ00AaTBFHOTO XapakTepa OSKOJOTHYECKHX IpoOjeMm;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMaTWYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
00JIaCTH  OKpY’KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUH JIsI OKPYKAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOINECTBEHHOW TIPAaKTUKW, TOHUMaHHUEM
MaTEMaTUYCCKOM HAyKu KakK c(epbl 4YelIOBEYECKOH IeATEIBbHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUJII PA3BUTHS IMBWJIM3AIMU; OBJIAJICHHEM SI3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIBTYpPOH KaK CPEJCTBOM IIO3HAHHS MUPAa;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAITBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE PE3yabTaThl OCBOEHHUSI MPOTPAMMBbl Yy4EOHOTO Mpeamera
«MartemaTuka» XapaKTepHU3YyIOTCA OBJIaJICHUEM YHUBEPCATIbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmBUAMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCEUIMU.

1) VHusepcanvnvie = noznasamenvHvle  Oelicmaus, obecneyusaom
Gdopmuposanue 6a308bIX KOSHUMUBHBLIX NPOYECCO8 0OVYAIOWUXC (0CBOeHUe
Memo0o08  NO3HAHUSL — OKpYydCawoue2o  Mupa,  NpuUMeHeHue  JI02UYeCKUXx,
uccie008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eicTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKK MaTeMaTUUECKUX
O0OBEKTOB, TOHATHHA, OTHONICHWH MEXAY MOHATHSAMH, (OpPMYIUPOBATH
ompeieieHUs] TOHSATHUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KIaccu(UKaIuu, OCHOBAaHUS s OOOONICHWS W CPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO aHAIIN3A;

e BOCIpUHUMATH, (POPMYyIHpPOBaTH W  MPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPJAUTEIbHBIE W OTPHUIATENIbHBIC, €AMHUYHBIC, YaCTHBIE M OOIIHE;
YCIIOBHBIC;

e BBUIBJITH  MaTeéMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
NpoTUBOpeursi B (paKkTaX, JAHHBIX, HAOJIOJNCHUSIX U YTBEPKIACHUSX;



npeajiaraTb ~ KpUTEpUM I BBIABJICHHUS  3aKOHOMEPHOCTEH U
[IPOTUBOPEYHNIL;

e JeNaTh BBIBOJBI C MCIOJb30BAHHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJIEHUS U BbIBOJIbI;

e BBIOMpATH crmoco0 penieHUs yuyeOHOW 3ajaunM (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHHs, BbHIOUPATh Hauboyiee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMHUpOBATH  THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
0o0BeKTa, SBJICHUS, TPOIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SBJICHUSIMH, POIIECCAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, UCCIENOBAaHUS, OIEHHWBATH JTIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

e IIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKKE BBIJIBUTATH
MIPEINONIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

e BBUIBJIATH JeDUUUTH UHOOPMALIUU, JAHHBIX, HEOOXOIUMBIX Jii OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbBIOMpaTh HMHQOPMAIMIO U3  HCTOYHUKOB  Pa3IUYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IUYHBIX BUIAOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, PEACTABIATH €€ B pa3sNuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu 1o CaMOCTOSITEIBHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.

2)  Vuusepcanvhvle KOMMYyHUKamueHwvle  Oelicmeéus, o0becneuusarom

chopMuUpo8aHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

Oomenne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSAMH U LETSMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHMCBMEHHBIX TEKCTAX, JABaTh IOSACHEHUS II0
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYy4YECHHBIN pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0sieMbl, pelraeMoin 3aJaun, BbICKa3bIBaTh UJIEU, HAIIEJICHHBIE HA MOUCK
pEelIeHns; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JpPYTUX
YYaCTHUKOB JMAaNiora, OOHApYXMBaTh pa3juyve M CXOACTBO MO3HIMUI; B
KOppEKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPUMEHTA,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ]]a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTLHON paOOTHI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1eJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThl, pactpenesaTh BUABI padoT, JOTOBAPUBATECS, 00CYXKIATh MPOIIECC
¥ pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B TPYIIOBHIX hopMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHITH CBOIO YacTh pabOTHl U
KOOPJAMHUPOBATh CBOW JCWCTBHS C JPYTUMH WICHAMH KOMAaH/IbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

Vuueepcanrvnvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

dopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3aauH, BEIOUPATh CIIOCO0 pPEeIICHUS
C y4€TOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YYETOM HOBOM
WH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH IIO3HABAaTCIbHOW pe(dIeKCHH KaKk OCO3HAHHS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IMPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa pelieHus MaTeEMaTUYEeCKOM 3a1a4uH;

NPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [IESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
MIPUYUHBI JTOCTMKEHHSI WIM HEIOCTHKECHHUS PE3YJIbTAaTOB JESATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HNPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh MOHATUSMH: MAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y MJIOCKOCTEHM.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU ABYIPAHHOTO Yria,
pedpo BYrpaHHOTO YIJja; JUHEWHBIA YroJ JABYTPAHHOTO yrja; TpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBINYKIBIA W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIC BHIbI MHOTOT'PAHHUKOB (NHpaMuaa; TMpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuIeNIeIuIe, Ky0).

KimaccupunmpoBath ~ MHOTOTPaHHUKH, BHIOMpAass ~ OCHOBaHUSA  JUIS
KiaccupuKauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOIPAHHUKH; TPABWIHHBIC
MHOTOTPaHHUKH; TIPSMBIC U HAKJIOHHBIC MPU3MBI, TTapaJIICICITATIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIasl IIIOCKOCTh, CEYEHUEe MHOTOTPAaHHHUKOB.

OOBSACHITH IPHUHITUTIBI TTOCTPOCHUS CEUCHU M, UCITOIB3Ys METO/T CIEOB.

Ctpoutrh CceYeHMsI MHOTOIPAHHMKOB METOJIOM  CJICJOB,  BBIMOJHSTH
(BBIHOCHBIC) IUIOCKHE YEPTEKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (HUTYpP: BHJ
CBEpXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HAX0XKAEHUE TEOMETPUUECKUX BEJIMYMH MO 00pa3iiaM Uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUUYECKUE METOJbl MPH PElICHUHU
CTaHJIAPTHBIX MaTEeMAaTHYECKUX 3a7ay Ha BBIYUCICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

Pemate 3a1aun Ha HAXO0XKACHHUE TEOMETPHUUECKUX BEJIUYHH IO 00pasiaM uin
ajqropuTMaM, TPUMEHSS W3BECTHBIE aHAJTUTUYECKUE METOJbl NPH pEIICHUHU
CTAHJAPTHBIX MaTEeMaTHYECKMX 3a7ad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCS TIPSIMBIMH, MEXIYy MNpPsIMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, JIByTPaHHBIX YTJIOB.



Boruncnsate 00bEMBI U TUIOMIAIA MOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpuMEHEHUueM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXIY
IJIOIIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOJJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATHUSIMU: CUMMETPUA B MPOCTPAHCTBE; ILIEHTP, OChb H
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HHOOpPMALUIO O
POCTPAHCTBEHHBIX FEOMETPUYECKUX (UTypaxX, MPEACTABICHHYIO HA YepTEkKax U
PUCYHKax.

[IpumensTs reoMerpuueckue (QakThl ST PEHICHHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANoaraloMx HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbl B SIBHOU (hopme.

[IpumensAT,  mpoOCTEWIIME MPOTPAMMHBIE CPEICTBA W DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOaUTE TpPUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPHUPOIE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallUM W NPUMEHATh HU3YUYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA PELICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MpOOJIEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPUM, MWCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIM U TEOpEM, arrapara ainreopbl; pemarhb
IIPAKTUYECKUE 3a71a4H, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs TOBEPXHOCTh, OOpasyromue
IWIMHIPUYECKON  TMOBEPXHOCTH,  [WJIWHIP,  KOHHYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKOI TOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdhepa u map).

OOBICHATH CIIOCOOBI MTOTYYEHUS TEN BPAICHUS.

KnaccudummpoBats B3auMHOE pacroioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMH: IMAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEHTa; IIAapOBOM CIIOH, OCHOBAaHWE MIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CJIOS,
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOMIAMM  TOBEPXHOCTEH  TeNM  BpallCHWS,
TCOMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIA B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIIICHMS.

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMIAASMU MOBEPXHOCTEH W 00BEMaMu
MOAOOHBIX TEll.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekatb, HHTEPNPETUPOBATH U MNPEOOPa3OBBIBATH HWH(OOpPMALUIO O
POCTPAHCTBEHHBIX FeOMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha YepTekKax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YUCJIO, OOBSICHIThH, KAKUMU CBOMCTBAMU OHU 00J1a/1af0T.

[TpuMeHsTh TpaBUIIO NapaiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJl MEXIY
BEKTOpaMHM, CKUISIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIaHAPHbIC
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAaMH, CKaJSIPHOE NPOM3BEICHHUE, pACKIAAbIBaTh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAMHAT.

[IpumensTe reomeTpuueckue (akThl I PELIEHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEIIEHUs, €CIN YCIOBHUS NPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiline reoMeTpuyYecKHe 3ajladyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTelbCTBO MATEMATHYECKUX OTHOLIEHHM H
HAX0XJICHHE TEOMETPUUECCKUX BEJIMYHMH 10 00pa3iiaM WM airOpUTMaM, IPUMEHSISI
U3BECTHBIE METO/bI IPU PELICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpuMmeHAT, mpocTeMe NPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH NMPOSABICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyalluM W NPUMEHATh HM3YYCHHBIE IIOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTu4eckd Cc(HOpMyIUpPOBAHHOW MPOOIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh IOCTPOCHHBIE MOJEIN C
WCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHIATUN U TEOpEM, ammnapara aareOpbl; pemarhb
MPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJIECHUEM F€OMETPUUECKUX BEJIMUHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbl padoThbI pecypest
1 BBenenue B ctepeomMeTpuio 10
) [Ipsimble ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 HepneHumiynﬂpHOCTb TIPSIMBIX U 2
IJI0CKOCTEH
4 VYTl MKy NPAMBIMU U TIIOCKOCTSIMU 10 1
5 MHororpaHHuKH 11 1
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1
7 [ToBTOpEHME: CeueHUs], pACCTOSIHUA U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE

HaumeHnoBanmue pa3jesioB U TeM uu(poBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )

NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE

padoThI padoTsbI
pecypcnbl

Tena Bpamenus 12

OO6bEMBI TEN 5 1

BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpEeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsl

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
n300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTus: MEPECCKAOINECH IIIIOCKOCTH,
nepeceKaronmecs npsamas U MmI10CKOCTb

IlonsTHs: MEPECCKAOIMECH IIIIOCKOCTH,
nepeceKarommecs npsamas U MI10CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}KeHI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

HavaneHbie cBenieHus 0 Kyde U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe U nupaMue,
uX pa3BEpTKU U Mojenn. CeueHus
MHOTOI'PaHHUKOB

[TousiTHE 00 AKCHOMATHYECKOM
NMOCTPOCHUHU CTCPCOMETPHUUN: AKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX




TTonsaTre 00 aKCHOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI
CTCPEOMETPHUH U CICACTBHS U3 HAX

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS W3 HAX

10

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

11

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEpeCceKaroIuecs,
napajiesIbHble U CKPEIIUBAIOLINECS
HpsIMbIE

12

[TapannenbHOCTh NPSMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljiebHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapaIeIbHOCTDh TPEX
MPSIMBIX

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHcTse: [lapannenbHOCTh NpAMOil U
IJI0CKOCTH

14

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMHU

15

VYron MCXKAY MIPAMBIMHA B ITPOCTPAHCTBE

16

Yroa Mex Iy NpsIMBIMH B IIPOCTPAHCTBE

17

[TapannenbHOCTh IIIOCKOCTEN:
NapajuleNIbHbIE ITIOCKOCTH

18

CBoiicTBa napaJijiCJIbHBIX IUIOCKOCTEH

19

[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTH: TETpa’p, KyO,




napaJuieseuIe/]

20 [TocTpoenue ceuenuit

21 [TocTpoenue ceuennit
KonTpomnsHas padora o teme "[Ipsimbie u

22 IUIOCKOCTH B ITPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U IIIOCKOCTER"
[lepneHIMKyYISIPHOCTD NPSAMOU U

23 IJIOCKOCTU: TIEPIIEHANKYIISIPHBIE PSIMbIE B
MIPOCTPAHCTBE

4 [IpsiMble mapaiienbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

)5 [Ipsimbie mapanienbHbie U
MEPIEHIUKYISIPHBIE K IUNTIOCKOCTH

26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

7 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMOU U
IIJIOCKOCTH

)3 TeopeMa o mpsiMOi EPNEHAUKYIISIPHO N
IIJIOCKOCTH

29 Teopema o psIMOI EPIIEHIUKYIAPHON
IIJIOCKOCTH

30 Teopema o psIMOI EPIIEHIUKYIIAPHON
IIJIOCKOCTH
[lepnieHIuKyIIIp 1 HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT
MPSIMOM JI0 IIJIOCKOCTH

3 [lepneHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSIHUE

OT TOYKHU N0 IUIOCKOCTH, PACCTOSIHHUEC OT




HPSIMOM 10 IIJIOCKOCTH

[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT
PSIMOM 10 IIJIOCKOCTH
[lepnieHIuKysIp 1 HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM J0 MIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPSIMOM M TJIOCKOCTBEO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JIBYTPAHHOIO yIJla
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MPU3HAK NEPIECHIUKYIIPHOCTH JABYX
IIJIOCKOCTEMN
[leprieHAMKYASIPHOCTD MIIOCKOCTEM:

39 IIPU3HAK NEPIECHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN
[lepneHIMKYJIAPHOCTD IJIOCKOCTEH:

40 IIPU3HAK NEPIEHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

41 Teopema o0 TpEX nepHEeHAUKYIIApAX

42 Teopema o0 TpEX nepHEeHAUKYIIApAX

43 Teopema o Tp€x nmepneHAUKyYIApax
KonTtponpHast paboTa no Temam

44 "[lepneH IMKYISIPHOCTD NPSMBIX U

Al

rwiockocTel" u "YTibl MeXAY NPSIMBIMU U




IOCKOCTSIMHA"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHEIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OT'PAaHHUKU, pa313épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: n-yronpHas npusma; rpaHu u
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajiesIenuIe] ¥ ero CBoicTaa

48

[Inpamuia: n-yrosipHasi IMpaMuia, TpaHu u
OCHOBaHUE NMHPaMUIbl; OOKOBAS U TIOJTHAS
[TOBEPXHOCTh MUPAMHU/JIbI; IPABUIIbHAS U
ycedu€HHas nupamMuaa

49

[IpaBunbHbIC MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMUIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpAMUAA U
MIpaBUWJIbHBIN TETpadIp; KyO

50

[IpencraBieHue o MpaBHIbHBIX
MHOTOT'PaHHUKAX: OKTadp, NOJCKadp U
MKOCadIp.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBEC: CUMMETPH
OTHOCHUTCIIBHO TOYKH, HpHMOfI, INJIOCKOCTH.
ONeMEHThI CUMMCTpPUU B TUpaMHUax,
HapaJjuieJICmIeaax, rnmpaBUJIbHbIX
MHOT'OrpaHHUKax




Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB!

52 . 1
pEOpa, TMaroHaH, yriibl
[Tnomanas 60KOBOI MOBEPXHOCTH M ITOJTHON
53 MOBEPXHOCTHU MPSMOU MPU3MBI, TUTOIIAb !
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTHU TPSMOU MPHU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHON MTUPAMUJIBI, |
TeopeMa O IJIOMIA I OOKOBOW MOBEPXHOCTH
YCEYEHHOM MUPaMHUIbI
55 KonTponbHas pabota no teme 1
"MHOrorpaHHuKH"
56 [Tonsitre 06 06BEME 1
57 O06BEM TUpamMuIbI 1
58 O06bEM TUpaMuUIBI 1
59 O06BEM TUpaMuUIbI 1
60 O06BEM TMpaMu bl 1
61 O06BEM TTPU3MBI 1
62 OO6BEM MTPU3MBI 1
63 O0BEM MTPU3MBI 1
64 Kontponsnas pabota no teme "OO0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpEHue, 0600IIeHNE CUCTEMATHU3AIIHS
65 3HaHui. [TocTpoeHne ceuenuil B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 0600IIeHNE CUCTEMATU3AIIHS
66 3HaHUU. BbIYKCIIEHHE PACCTOSHUN: MEXIY 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT




TOYKH 10 IJIOCKOCTU, MCIKAY
CKPpCHIMBAOIIUMHUCS ITPAMBIMUA

67 Wrorosas koHTpoJsibHas paboTa

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIIHS
3HaHUU. BBIYMCIIEHHE YITI0B: MEXIY

68 CKPEILMBAIOIIUMHUCS MIPSIMBIMHU, MEXKTY
MPSIMOH U TUIOCKOCTBIO, IBYTPaHHBIX

YTJI0B, YI'JTIOB MCXKIY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH CHephl

Bsaumnoe pacnonoxenue cheps! u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab cheps

N3obpaxenue chepsl, mapa Ha
mwiockoctu. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pasyromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMJIHMHIPUYCCKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IIoIIaas OOKOBOM U ITOJIHOU
MMOBEPXHOCTHU

N306paxenue HMIMHApPa HA IUIOCKOCTH.
Pa3Béprka nununapa. Cedenus

HUIMHApPA (TUIOCKOCTBIO, MapajlIeIbHON
WM NEPIIEeHANKYIIPHON OCH LUIMHApPA)

Konunueckas HoBepXHOCTh, 00pa3yroIiue
KOHMYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MOBEPXHOCTU




Konyc: ocHOBaHue 1 BepIIMHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHbli KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHMUS U OOKOBast
TTOBEPXHOCTH
N3obpaxenue KoHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CeueHust KOHyca

10 (TUTOCKOCTHIO, MapaIeIbHON
OCHOBAHUIO, U TIJIOCKOCTHIO, TIPOXOISAIIEH
yepe3 BEpUINHY)

1 KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS

13 [Tonsarue 06 06bEMe. OCHOBHBIE
CBOMCTBa 0OBEMOB Tl

14 O06BEM IIUIMHAPA, KOHYCa

15 O6bEM 1mapa u mIomaas cepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOTHOIIEHUS MEXTy TLTOIIAASIMHU
MOBEPXHOCTEH, 00bEMAMHU MOJOOHBIX T

17 KonTponeHas padota no temam "Tena
Bpamenus" u "O0bemsI Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue ¥ BBIUUTaHUE BEKTOPOB

20 YMHOX€EHHE BEKTOPa Ha YUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILUTaHapHbIM BeKTopaMm. [IpaBuio
napajiesenumnesa

22

Pemenne 3amad, CB3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMoyroipHas cucTeMa KOOpIMHAT B
npocTtpancTBe. KoopaumHaThl BEKTOpA.
[Ipocreitmue 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y NpsMbIMU U
IIJIOCKOCTSAMH

26

KoopnHaTHO-BEKTOPHBIM METOI TPU
pELIeHUH TeOMETPUUECKUX 3a/1a4

27

KonTtponpHas padoTa o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHuid. OCHOBHEBIC
¢burypsl, GhakThl, TCOPEMBI Kypca
IJIAHUMETPU U

29

[ToBTOpEeHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbBIE
¢burypsl, (akThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3alys 3HaHUi. 3a1aun
TUTAHUMETPUHU U METOJIbI X PEIICHUS




[ToBTOpEHue, 0600IICHNE U

31 cUCTeMaTH3aIus 3HaHUH. 3a1auun 1
TUTAHUMETPUH U METObI UX PEIICHHUS
[ToBTOpEHUEe, 0000IICHNE U

0 cucremMaTru3anus 3HaHui. OCHOBHBIE |
¢burypsl, GakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

33 Hrorosas koHTposbHas paboTa 1

34 [ToBTOpEeHuUe, 0600IIeHNE 1 1
cUCTeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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