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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomeTpus» 0a30BOro ypoBHS IS
oOyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DeaepanbHOTO
rOCy/IapCTBEHHOI'0 00pa30BaTeNIbHOTO CTaHJapTa CPEeIHEro o0IIero oopa3oBaHus,
C Yu€TOM COBpPEMEHHBIX MHUPOBBIX TpEeOOBaHMI, MPEIBABISIEMBIX K
MaTeMaTUYeCKOMy OOpa3oBaHHMIO, W TPAAMLMNA POCCUIICKOro 00pa3oBaHUS.
Peanuzauus nporpamMMbl 00€CIEUUBAET OBJIAJICHUE KIIFOUEBBIMH KOMIETEHIUSIMU,
COCTaBJISIIOLIMMHM OCHOBY JUIS CaMOPAa3BUTHSI U HENPEPBIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO M TIO3HABAaTEIbHOIO pa3BUTHSA
JUYHOCTU 00yYarOIXCsl.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca T€OMETpUM HAa YPOBHE CpPEIHEro OOLIEro
oOpa3zoBaHusi OOYyCJIOBJIEHA TMPAKTHUYECKOW 3HAYUMOCTBHIO METANpPEeIMETHBIX M
MPEAMETHBIX PEe3YyJbTaTOB OOYUYEHMsS] T€OMETPUU B HAINpPaBICHUM JUYHOCTHOTO
pa3BuTHs oOOydarommxcs, (HOpMUPOBaHUS (PYHKIIMOHAIBHOW MaTeMaTUYeCKOU
IPaMOTHOCTH, U3YUYCHUS NPYTUX YUCOHBIX TUCIUILINH. Pa3zButre y oOydaronumxcs
MPaBUJIBHBIX TMPEACTABICHUM O CYITHOCTH W TPOUCXOXKICHUH TEOMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHUH PEATbHOTO W UJEATbHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOM SIBJIECHHW W TMPOLECCOB PEAIBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMAaTHYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYaIUXCs, a TaKXe KadeCTB MBIIUICHUS, HEOOXOMUMBIX IS aJanTaiud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBnsieTCss OMHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPETHETO
oOmero oOpa3oBaHMs, TaKk Kak OOeCleurBaeT BO3MOXKHOCTh M3YYEHHUS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOW HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.



Jlornueckoe MbIIIIEHUE, (OPMUPYEMOE MpPU H3YYEHUH OO0YYarOUIMMUCS
MOHSTUWHBIX OCHOB TEOMETPHUH U MOCTPOCHHUH LIETIOUKH JIOTUYECKUX YTBEPKIACHHI
B XOJE pEIICHUS T€OMETPUYECKUX 3aJlady, YMEHHME BBIIBUIaTh U ONPOBEPraTh
TUIOTE3bl  HEMOCPEICTBEHHO  MCIOJIB3YIOTCS ~ HpU  PEIIEHHH  3aj1ay
€CTECTBEHHOHAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3MKH.
YMeHrne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00JIACTAX AEATENbHOCTH 4YesoBeka. OpueHTalMsl 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHUAIBLHOTO ObITHA, (opma
OTPaXEHUS OKPY’KAIOLIET0 MHUpA, YCIOBUE YCIEHIHOIO IMO3HAHUS U aKTUBHOTO
npeoOpazoBanusi  AeicTBUTENbHOCTH.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEIUHSET pa3Hble BHIbl y4eOHOM U TpPYAOBOH N€ATEIBHOCTH,
ABJIAETCSI OAHUM M3 MPO(ECCUOHANIBHO Ba)KHBIX KayeCTB, MO3TOMY aKTyaJlbHa
3ajaya (OpPMHUPOBAaHUS Yy OOYyYaroIIMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOIO MBIIUIEHHSI — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.
[lens ocBoeHus mporpamMmbl ydueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00ydeHus — o00meo0pa3oBaTeIbHOE M OOUIEKYJIbTYPHOE pa3BUTHE
oOyuaroluxcs yepe3 obecrneyeHne BO3MOKHOCTH TPUOOPETEHUS M UCTIOIb30BaHMS
CUCTEMAaTUYECKUX TEOMETPUUYECKUX 3HAHUM W  JCHUCTBUN, CHEHUPUYHBIX
rE€OMETPUH, BO3MOXHOCTH  YCIHEIIHOTO  MPOJOJDKEHUS  00pa3oBaHuA  TIO
CHEIUATBHOCTSAM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.
[IporpaMmMa no reomeTpuun Ha ©0a30BOM YpOBHE IIpelHA3HayeHa IS
oOy4Jaronmxcs CpeHEN IKOJbl, HE UCTIBITHIBABIIMX 3HAYUTENbHBIX 3aTPyIHEHHM
Ha YpOBHE OCHOBHOTr'0 00Iero obpasoBanus. Takum oOpa3om, oOydaronigecs Ha
0a30BOM YpPOBHE JIOJDKHBI OCBOMTH OOIIME MATEMAaTUUECKUE YMEHUS, CBA3aHHBIE CO
celMPUKON TeOMETpUU U HEOOXOIUMBIE IJIsl AKU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3Toro, oHu UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPUIO OoJiee IIyOoKo, eciin
B JaJbHEWIIEM BO3HUKHET HEOOXOJWMOCTh B T'€OMETPUUECKHUX 3HAHUAX B
poeCCUOHATIBHON JIeATEIIbHOCTH.
JlocTmkeHre 1Lead OCBOEHHUS NPOrpaMMbl OOECIIEUYMBAETCS pPELICHUEM
COOTBETCTBYIOIIMX 3a1ay. [IpuopuTeTHbIMU 3aJadyaMd  OCBOEHHUS  Kypca
«I'eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:
- (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK 4YacTd MHUPOBOU
KYJIbTYpbI U OCO3HaHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

 (opMupoBaHHE MPEACTABICHUS O MHOTOTPAaHHMKAX W TeJlaX BpaLICHUS
KaK 0 BaXHEHUIIMX MATeMaTHUYECKUX MOJIENSAX, MO3BOJIAIONIMX ONMUCHIBAThH
U U3y4aTh pa3Hble SBICHUS OKPYKAIOIIEro MUPA;



« (opMHpOBaHME YMEHMsI paclO3HaBaTb Ha YEPTEkKaX, MOJEISIX U B
peanbHOM MHPE MHOTOI'PAaHHHUKY U TeJla BpalleHUS;

* OBJIaJICHUE METOJIaMHU PEIICHUS 33Ja4 Ha IMOCTPOEHUS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

« (opMHpOBaHME YMEHHUS ONEPUPOBATb OCHOBHBIMU IOHATUSMU O
MHOTOIPAaHHHUKAX M TeJaX BPALLECHUS U UX OCHOBHBIMU CBOMCTBaMU;

« OBJIAJCHUE  QITOPUTMAMH  pELIEHUS  OCHOBHBIX  THUIIOB  3aj]ady;
dbopMupoBaHHEe yMEHHUS TPOBOAWTH  HECIOXKHBIE JOKa3aTelbHBIC
pacCcyeHHs B XOJAE pEIICHUS CTEPEOMETPUUECKUX 3a/Jad MU 3agad C
PaKTUYECKUM COAEPKAHHUEM;

© Ppa3BUTHE  HHTEIUIEKTy&IbHBIX W TBOPYECKHX CHOCOOHOCTEM
oOy4Jaronmmxcs, MO3HABaTEIbHOM  AKTUBHOCTH,  HCCIIEJOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIUICHHUS;

« (¢opmupoBaHue (yHKIIMOHATBLHOM TPaMOTHOCTH, pEeNeBaHTHOM
F€OMETPUU: yMEHUE pPaClO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEANbHBIX KU3HEHHBIX
CUTyallUsiX U IMpH U3YYEHUU JIPYTHMX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEW, (HOpMyaupoBaTh HX Ha A3BIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHE MOJIEIH, IPUMEHSATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar Jjs pEelIeHHUs] NPaKTUKO-OpPHEHTHPOBAHHBIX
3aJlay, MHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YIbTATHI.

OTIUYUTENEHON OCOOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOYEHHE B Kype

CTEpEOMETPUM B Hayaje €ro M3y4eHus 3aJady, pelaeMblX Ha YpOBHE
UHTYWUTUBHOTO MO3HAHUS, U ONpPEeTIEHHBIM 00pa30M OpraHM30BaHHAas paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIAPYET NMPOTEKAHNE MHTYUTHUBHBIX IPOLIECCOB, MOTUBHUPYET K
JaJbHEUIIEMY HU3yUYEHUIO ITPEIMETA.

[Tpennourenue oTAAETCA HATJIAJHO-KOHCTPYKTUBHOMY METONY OOy4YeHUs, TO
€CTh TEOPETHYECKHME 3HAaHMSI HMEIT B CBOE OCHOBE YYBCTBEHHOCTb
IPEIMETHOIIPAKTUYECKONM  JI€ATEIBbHOCTH. Pa3Bute  mpOCTPaHCTBEHHBIX
MPEICTABICHUN Y yYallluXca B Kypce CTEPEOMETPUHN MPOBOAUTCS 3a CUET PEIICHUS
3aJa4 Ha CO3JaHHe MPOCTPAHCTBEHHBIX O0Opa3oB M 3ajad Ha OMNEPUPOBAHUE
MPOCTPAaHCTBEHHbIMU o0Opa3amu. Co3naHue oOpa3a MPOBOJUTCA C OMOPOM Ha
HarJISIIHOCTh, a ONEepUpOBaHUE O00pa3oM — B YCIOBUSAX OTBICYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHSI €T0 HCXOJAHOIO COAECP/KAHUS.

OcHoBHBIE copepkarenbHble TUHUM Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukmn», «lIpsiMble U IIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus,
«BekTopsl 1 KOOpAUHATEI B IPOCTpaHCTBE». DOpMUPOBAHKE JIOTUYECKUX YMEHUM



pacmpenenserca He TOJIBKO IO COJAEpXAaTeNbHBIM JIMHUSM, HO M 1O TOoJam
oOy4eHHs Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl.

Copnepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOCHHsI pabouell TpOrpaMMbl, paCHpeAeICHHBIM TI0 TojaM OOydYeHHS,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, UTOOBl OBJIQJIEHUE T'COMETPUUYECKUMHU
MOHATUSIMU U HaBBIKAMH OCYIIECTBIISIIIOCH MOCIEA0BATEIBLHO U MOCTYIATENIbHO, C
COOJIIO/ICHUEM TPUHIIUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIKCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKHX MPEICTABICHUNA OOYYaIONIUXCs, PACIIUPSS |
yriyossis e€, o0pasys poYHble MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha un3yuyenue reomeTpuu oTBOAUTCS 2 yaca B HeAento B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.

COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEPEOMETpPUM. Touka, TmpsAmas, IUIOCKOCTb,
npoctpancTBo. IloHsATHE 00 aKCMOMATUYECKOM MOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHHEe NPSMBIX B IIPOCTPAHCTBE: IIEpECEKarolIuecs,
napajulelIbHble W CKpeluuBaromuecss npsaMele. [lapamienbHOCTh MNpsAMBIX U
IUIOCKOCTEW B IIPOCTPAHCTBE: NApajUIeNIbHbIE NPSAMBIE B  IPOCTPAHCTBE;
MapaAJUIEIBHOCTh TPEX MPSIMBIX; MMapaUIeIbHOCTh NPSIMOW M IUIOCKOCTU. YTIIBI C
COHAIIPaBJICHHBIMA CTOPOHAMH; YTOJ MEXKAYy TMpsAMBIMU B TNPOCTPAHCTBE.
[TapayutenbHOCTH IJIOCKOCTEM: [apaJUIeIIbHbIE IJIOCKOCTH; CBONCTBA
napajienbHbIX IIockoctei. IlpocTeifinie mnpocTpaHCTBEHHbIE (GUTYpPH Ha
IUIOCKOCTH: TETPadp, KyO, napajjiesienunesa; IoCTPOCHHE CEUSHUI.

[TepnieHAUKYISAPHOCTD ONPSIMOW M TIJIOCKOCTH: MEPHEHIUKYISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, MPAMBIE NApPAUIEIbHBIE W MEPHEHIUKYISPHbIE K IUIOCKOCTH,
MPU3HAK NEPHNEHAUKYJIAPHOCTH MNPSIMOM W IUIOCKOCTH, TEOpEMa O NPsIMOM
MEPIIEHANKYJISIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJ MEXAY HPSMOU U
IUIOCKOCTBIO;  JBYTPAHHBIM  YTOJI, JIMHEWHBIA YyTOJI  JABYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSITHUE
OT TMpsAMOM 110  IJIOCKOCTH,  MpOEKUHs  (Qurypsl Ha  IJIOCKOCTb.



[lepneHANKYISIPHOCTh  TJIOCKOCTEM: NpPHU3HAK  MEPIEeHIUKYISIPHOCTH  JIBYX
IJIOCKOCTEN. Teopema o TpEX NMepHeHIUKYIsIpax.

MHoOrorpaHHuKHU

[ToHsiTHE MHOTOrpaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHUKA, BBIMTYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpaHHuka. [Ipusma: n-yroiabHas
NpU3Ma; TPAaHU U OCHOBAHUA MPU3MBI;, IIpsiMasi U HaKJIOHHAs MPU3MbI; OOKOBas U
MOJIHAS OBEPXHOCTh MIPU3MBI. [Tapamnenenunen, PSIMOYTOJIbHBIN
napajienenunea U ero cpoicta. [lupammpa: N-yrosibHas nUpaMua, TPaHU U
OCHOBaHHUE MUPaMUIbI; OOKOBAs M TIOJTHAS TOBEPXHOCTh MUPAMU/IBL; PABUIIbHAS U
yceu€HHas mnHpaMujia. OJEMEHThl TMpu3Mbl U nupamuibl. [IpaBuiibHbBIE
MHOTOTPAHHHUKU: MOHSITUE NPABWIBHOIO MHOTOTPAaHHUKA; MPAaBWIIbHAS MpU3Ma U
npaBWibHAs NUpamMuAa; NpaBWIbHAs TPEYroJibHAs NUPAMHUAA M MPaBHIIbHBII
teTpasap; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPaHHHMKAX: OKTasp,
nonexasap u ukocasap. CeueHus: IpuU3Mbl U MUPAMHUIBIL.

CuMmMmeTprs B IIPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOMH,
IUIOCKOCTH.  DJEMEHThl CUMMETPUM B MNHpaMUax, MapajieJenunenax,
MPaBUIILHBIX MHOTOIPAHHUKAX.

Bbluncienre 3J€MEHTOB MHOTOIPaHHHUKOB: péOpa, [WaroHalld, YTJIbL.
[Tnomans OOKOBOM NOBEPXHOCTH M IOJHOM IOBEPXHOCTH NPSAMON MPU3MBI,
IUJIOLIAJh OCHOBAHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSAMON MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOW MHPaMUIbI,
TeopeMa o IUIomaaAu yced€éHHod mnupamuabl. [lonsatue o6 o0BéMe. OO0BEM
UpaMUIbl, TPU3MBI.

[TonoGHpie Tena B mnpocTpaHcTBE. COOTHOHIEHUS MEXAY IUIOLIAASMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tena Bpamenust

[unuHaapuyeckas MIOBEPXHOCTH, oOpazyroriue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh MWIMHAPUYECKON moBepXHOCTH. LlunuHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTb, OOpa3ylomias W OCh, IUIOMIATb OOKOBOM U TOJHOM
MMOBEPXHOCTH.

Konunueckasi moBEpXHOCTh, 00pa3yroIre KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOocTU. KOHYyC: OCHOBaHUE W BepliliiHa, 00pa3yromias
U OCh; IUIOMAAb OOKOBOW U TIOMHOW TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpa3ylollue U BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.



Chepa u map: meHtp, paauyc, ITUaMeTp; IUIOLIAAb MOBEPXHOCTH CQEpHIL.
B3aumnoe pacnonoxenue chepbl U MIOCKOCTH; KacaTelabHas MIOCKOCTh K cdepe;
II01a1b Chephl.

N306paxenne Tea BpallleHus Ha TWIOCKOCTH. Pa3BEpTka nuamHapa u KoHyca.

KoMmOuHanum Ten BpallleHus W MHOTOIPAaHHUKOB. MHOTOTpaHHUK,
ONHKCaHHBIM OKOJO cdeprl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WM TEJO
BpAILCHUS.

[Tonsitue 06 0o6BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
MPSIMOYTOJILHOTO Tapajiesnienunena u ciaeactBus u3 He€. OObEM IMIMHIpA,
konyca. O0BEM Mmapa u mIomass chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOAISIMU
MOBEPXHOCTEHN, 00bEMaMU NTOI00HBIX TEJL.

Ceuenust mwIMHApa (MapajyieIbHO U MEPHEHAMKYJISPHO OCH), CEUCHUS
KOHyca (MapajuieIbHOE OCHOBAHHUIO M MPOXOMSAIIEe Yepe3 BEPIIMHY), CEUEHUS
miapa.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha muiockocTy U B mpocTpaHcTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. PaznoxeHue BeKTopa no TpéM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamtenenunena. PemieHue 3amad,  CBS3aHHBIX  C
NIPUMEHEHUEM TIPAaBWJI JEUCTBUM C BekTopamu. [IpsimoyronpHas cucrema
KoopauHaTt B mnpocrtpaHcTtBe. Koopaunatel Bekropa. lIpocredmme 3amadn B
KOOpJIMHATax. YToJ Mexay BekTopamu. CKaJasipHOE MPOU3BEEHUE BEKTOPOB.
Beluncienre yrioB Mexay NMpsSMBIMU U IUIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/1 TIPH PEIICHUH T€OMETPUUYECKUX 3a]1aY.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUSI MPOTpaMMbl y4EOHOro MpeameTa
«MaremMaTnka» XapaKTEepU3YyIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAXKAAHCKOHN MO3UIIMKH 00YyYArOUIErocss Kak akKTUBHOTO
U OTBETCTBEHHOTO 4YJE€HA POCCHUMCKOro oOOIlecTBa, MPEJACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleAyp TpakJaHCKOTO ofmiecTBa (BBIOOpPHI, OMNPOCHI W Mp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJIBbHBIMH HMHCTUTYyTaMHU B COOTBETCTBUH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKTAHCKON UIEHTUYHOCTH, YBAKECHUS K
MPOIIIOMY U HACTOSIIEMY POCCUMCKON MATEMATUKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMATUYECKOM IIKOJBI,
K HCIOJb30BAHUIO ITHX JOCTIKEHUM B JPYTUX HayKaxX, TEXHOJIOTHsX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO Hapoja;
chOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTHYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTH)XKEHUN HAYKU U JESTEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIIIOYasi ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, pEIIEHU, PACCYXKICHU;
BOCIPUHUMYHUBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fInyHbIX BUJOB UCKYCCTBA.

Ddu3nyecKoe BOCIIUTAHNE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
WHTEpecax 30pPOBOTO M OE30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0pOBBIO (3I0pOBOE MHUTAHWE, COATAaHCUPOBAHHBIA PEKUM 3aHATUN U

OT/IbIXa, peryJisipHas busngeckas AKTUBHOCTb); (bU3IIEeCKOTO
COBEPIIICHCTBOBAHHSI, npu 3AHATHAX CIIOPTHUBHO-03/T0POBUTEIHLHOM
NeSATEeITLHOCTHIO.

TpynoBoe BocnuTanue:
TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOIIO0US; MHTEPECOM K
pazmuuHbiM  chepaM  NpodeccCHoHaTbHON  JEATeNbHOCTH, CBSI3aHHBIM  C



MaTEeMaTHKOW W €€ TPHUIOKEHUSMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymeli mpodeccun © peann3oBbIBAaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMYy OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWHW BCEW JKM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYacTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MATEMAaTUIECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO JKOJOTUYECKONW KYJIbTYphl, TOHUMAHHUEM BIIHSTHUS
COILIMATbHO-PKOHOMUYECKUX TPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COIMATBHOM
CpeIpl, OCO3HAHMEM TJIOOANBFHOTO  XapakTepa dSKOJIOTMYECKUX MpoOieM;
OpUCHTAIMEH Ha NMPUMEHEHHE MaTeMaTHYeCKHX 3HAHWUU NJIs pelicHHs 3aaad B
0o0JaCTH  OKpyXKalomiel Cpenbl, IUIAaHUPOBAaHUS TIOCTYNIKOB W OICHKA UX
BO3MOYKHBIX TTOCJICICTBHM VISl OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOI0 TIO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH ©  OOINECTBEHHOW TMPAKTUKH, MOHUMAaHUEM
MaTEeMaTHYeCKOW HayKH Kak cdepbl YeIOBEUECKOW MeATeITbHOCTH, JITaloB ef
pPa3BUTUSL W 3HAUYUMOCTU JUISl Pa3BUTHSA [HMBWIM3AIMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KYyJIbTypOH KaK CpPEICTBOM ITO3HAHHS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO W HCCJIENOBATEIBCKYIO NEATEIbHOCTh
WHUBUyaJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe pe3ysbTaThl OCBOCHHUS IMPOrPaMMbl y4eOHOTO Ipeamera
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OClCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
oeticmseusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanvuvie  nosmasamenvnvie  Oelicmeus, — 0Oecneuusaom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECco8 o0byuarowuxcs (oceoeHue
Memo008  NO3HAHUSL  OKpYyCcawoujeco  Mupa,  HpUMeHeHue  JI02UYeCcKUx,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble Jijornueckue aeiicTBUA:

BBIABJSITH M XapaKTEPU30BaTh CYIIECTBCHHBIC MMPU3HAKK MAaTEeMaTHICCKUX
OOBEKTOB, TOHSATWUN, OTHOIIEHWW MEXIY MOHATHIMU; (DopMyIupoBaTh
OTpECICHUS  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIIEHUS W CPAaBHEHUS, KPUTECPUHU
MPOBOJAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYJIMPOBATb U  NPEOOpPa3OBBIBATH  CYXKICHMUS:
yTBEpAUTENbHbIE W OTpULIATEIbHBIC, €JUHUYHBIC, YacTHbIE U OOIIuE;
YCIIOBHBIE;

BBISIBISITH ~ MAaTEMaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
OpoTUBOpeuMss B (akTax, JAHHBIX, HAONIONEHUSAX U YTBEPKICHUSX;
npemjiaraTb ~ KpUTEPUM  JUIsL  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEIyKTUBHBIX WU
WHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3aKJIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH  CAMOCTOSTEIBHO JIOKA3aTEIbCTBA  MATEMATUUYECKUX
YTBEPKJICHUN (MPSMbIE U OT MPOTUBHOIO), BBICTPAUBATh apryMEHTALUIO,
NPUBOAUTH TPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJBL;

BBIOMpATh CrMOco0 penieHus: yd4eOHOM 3amauM (CpaBHMBATh HECKOJBKO
BapUAaHTOB pEUIeHMs, BbIOMpaTh Hauboiee NOAXOIAMMNA C y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCITIOJIb30BaTh BOMPOCHI KaK UCCIENI0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
(GopMyIIMpoBaTh BOINPOCH], (UKCHUPYIOIIKME MPOTUBOPEUYUE, MPodIEMYy,
yCTaHaBJIMBAaThb HWCKOMOE€ W  JaHHOe, (OPMHUPOBaTH  TUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SBJIECHMS, MPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIICHUS U BBIBOJIBI 1O pPe3yJIbTaTaM
IPOBEAEHHOIO HAOIOEHUS, UCCIEN0OBaHMs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE NPOLECCa, a TAKXKE BBIABUTATh
IPEATOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pa6ora c nundopmanueii:

BBISIBIIATH Je(ULIMTHI MHGOPMAIIMH, TaHHBIX, HEOOXOANUMBIX JJIs OTBETA Ha
BOIIPOC U IS PEILLICHUS 3a/1a4u;

BbIOMpaTh  WMHGOpPMAIMI0O M3  MCTOYHUKOB  PAa3IUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (OPM IPEACTABICHHUS,

CTPYKTYpHpPOBaTh UH(POPMAIIHIO, IPEACTABIATH €€ B Pa3IMYHBIX (PopMax,
WLTIOCTPUPOBATH TpadUuecKy;



2)

OILICHUBATh HaJIE)KHOCTD uHpopMaru 10
CaMOCTOSTEIEHO C(OPMYITHPOBAHHBIM KPUTEPHSIM.

YHueepcaﬂbele KOMMyHUKamuerbovle 06126‘17’1614)1, obecneyusaiom

cqbopmupoeaﬂﬂocmb COYUAIbHBIX HABLIKOB 06y'{(li0WMXCﬂ.

OO01menue:

BOCIIPUHUMAaTh M  (OPMYJIHpPOBATH CYXIECHHS B COOTBETCTBUH C
YCIIOBUSIMU M LIEJISIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PCHUS

B YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS M0 XOIy PEIICHUS
3a/1a4v, KOMMEHTHUPOBATh IIOJyYEHHBIN PE3YJIbTaT;

B X0J1€ 00CYKJI€HUS 3a/1aBaTh BOIIPOCHI IO CYILIECTBY 00CYkKIAEMOU TEMBI,
po0JIeMBbI, pelIaeMoi 3a/1auu, BBICKAa3bIBaTh UJEH, HALIEJICHHbIE HA TTIOMCK
pelIeHus; COMOCTABIATh CBOM CYXACHUS C CYXXICHUSMHU JPYTUX
YYACTHHKOB JHUanora, oOOHapy>KMBaTh pa3IMuyue U CXOJCTBO IMO3HIIMMA; B
KOPPEKTHOU GopMme (hopMyIMpoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3yJIbTaThl  PEIIEHWs  3aJadd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaThb  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ectsBo:

3)

MOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUTyJIbHON pabOThI MPU PEIICHUH YU4eOHBIX 3a/1a4; MPUHUMATH 11EITh
COBMECTHOM JESATEIBHOCTH, TUIAHUPOBATh OPTraHU3allUI0 COBMECTHOU
paboThI, pacnpenensTh BUAbl padoT, JOTOBAPUBATHCA, 00CYXKIAaTh MPOIIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;

y4acCTBOBATh B IPYMMNOBBIX (popMax paboThl (00CYKIeHHS, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOIO YacTh padOTHl U
KOOPJIMHUPOBATh CBOM JIEUCTBHS C JPYTUMU WICHAMH KOMAH/]IbI;
OIICHMBATh KA4ECTBO CBOETr0 BKJIaJa B OOIIMA MPOAYKT MO KPUTEPUSIM,
chOpMyTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBUSI.

Yuueepcanvnvie  pecynamugeHuvle oeticmeus, obecneuusarom

qbopMupoeaHue CMbBICIIO6bIX YCNMAHOBOK U HCUSHEHHbIX HABLIKOB JTUYHOCNIU.

Camoopranusanus:

COCTaBJISITh IUIaH, AITOPUTM PELICHUS 3a]aud, BEIOUpaTh COCO0 pelIeHus
C Y4Y€TOM HMEIOIIUXCS pPEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUMN ¢ YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:



« BIIQJIETh HAaBbIKaMHU I[IO3HABATEJILHOM peQIeKCUU KaK OCO3HAHUs
COBEPIIAEMBIX JICMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIAJE€Th CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA TMpolecca |
pe3ysibTaTa pEeUICHUsI MAaTEMATUYECKOMN 3a/1a4H;

« NOPEeIBUAETh TPYOHOCTH, KOTOpPBIE MOTYT BO3HHKHYTh IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

+ OILICHUBAaTh COOTBETCTBUE pe3yJibTaTa IEJIH U YCIOBHUSIM, OOBACHATH
MPUYUHBl TOCTHKEHUS WM HEAOCTHXKEHUS PE3YJbTATOB JESITEIbHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATDBI
10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMasi, IJIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM W CICACTBUS M3 HUX MPU PEIICHUU
reOMETPUUECKHX 3a]1ad.

OnepupoBaTh MOHATUSIMU: MAPAIUICTBHOCTD U NEPHEHIUKYIISIPHOCTD MPSIMBIX
U TTOCKOCTEHM.

KnaccupunmpoBats B3aUMHOE pPAaCIOJIOKEHHE MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATUSMH: JBYTPaHHBIM yToJ, TpaHU JBYTPaHHOTO YIJIa,
pedpo NBYTPaHHOIO Yrja; JUHEHHBIM yrojl JBYTPaHHOTO YIJa; IpajycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh NOHATUSIMH: MHOTOTPAHHMK, BBITYKJIBIM W  HEBBITYKIIBIMI
MHOT'OTPaHHHUK, HJIEMEHTHI MHOTOIpaHHUKA, MPABUILHBIA MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (MMUpaMuia; TPHU3Ma,
MPSMOYTOJIBHBIN TTapaJlieenunes, Ky0).

KnaccudunumpoBarb ~ MHOTOTpaHHHWKH,  BBIOMpas ~ OCHOBAaHHS IS
Kiaccuukanuy  (BBIMYKIBIE W HEBBINYKIbIE MHOTOTPAHHHWKH; TPaBUJIbHBIE
MHOTOTPAHHHKH; TIPAMBIC ¥ HAKJIOHHBIC TIPU3MBI, TTApaJLICICTTUTICBI).

OnepupoBaTh MOHATUSMHU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH TPUHITUIIBI TOCTPOCHUS CEUSHUH, UCTIONB3YSI METO/I CIICIOB.

CTpoWTh CEUCHHS MHOTOTPAHHUKOB METOIOM  CJIEJIOB,  BBITIOJTHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEkKH U3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.



Pemarp 3ajaun Ha HaX0XK/I€HUE TEOMETPUUECKHUX BEJIMYMH IO 00pa3lam Wiu
QIrOpUTMaM, NPHUMEHSS W3BECTHBIE AHAIMTHYECKHME METOAbl MPU PEILICHUH
CTaHJIAPTHBIX MATEMAaTUYECKUX 3a/1ay Ha BBIUMCICHHUE PACCTOSHUN MEXAY JABYMs
TOYKaMH, OT TOYKH JO MpsAMOH, OT TOYKA JO IUIOCKOCTH, MEXKIY
CKPEILMBAIOIUMUCS IPSIMBIMHU.

PemaTp 3a1a4n Ha Hax0JI€HUE T€OMETPUYECKUX BETUYHH IO 00pa3lam Wiu
aJITOpUTMaM, TPUMEHSS W3BECTHBIE AHAJIUTUYECKHUE METOAbl IPU PELICHUU
CTaHJAAPTHBIX MAaTEMaTUYECKUX 3aJad Ha  BBIUMCIEHUE YIJIOB  MEXIY
CKPEIMBAIOIIUMUCS OPSIMBIMU, MEXIy NpAMOH U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI U IUIOIIAAM NOBEPXHOCTEH MHOTOIPaHHUKOB (TpU3Ma,
nupamMya) € M[OpUMEHEHHEM (OpPMYJ; BBIYUCIATH COOTHOIICHHS MEXIY
IUIOHIA/IIMU NTOBEPXHOCTEH, 00bEMAMHU MTOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHUMMETPHUS B MPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3BnekaTh, MOpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTypax, NMPEACTABICHHYIO Ha yepTekax U
PUCYHKaX.

[TpumeHsaTh TreoMeTpuyeckue QaxkThl A PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, NpeAnoaralouMx HECKOJIbKO 11aroB pelIeHus], €ClId YCI0BUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTH IPOCTENIINE [IPOrpaMMHBIE cpeacraa u
AIIEKTPOHHOKOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX
3az1ad.

IIpuBOAUTE NpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MNPUPOAE H
YKW3HU, PACTIO3HABATh ITPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJy4YEHHBIE 3HAHUSA HAa IIPAKTHKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHSTh HW3YUYCHHBIC IIOHATHS B IIPOLIECCE IOMCKA PELICHUS
MaTeMaTHYeCKd C(OpPMYIUPOBAHHOW MPOOIEMBbl, MOJEIUPOBATh pealbHbIE
CUTyallud Ha $3bIKE TE€OMETPUM, HCCIEA0BATh ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUHI U TEOpeM, armapara aareOpbl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJIMUHH.

11 KJIACC

OmneprpoBaTh MOHATUSAMU: IWJIMHApPUYECKAs TOBEPXHOCTb, OOpa3yrolne
UWIMHAPUYECKOM  TMOBEPXHOCTH;  UWIMHAP;,  KOHMYECKass  MOBEPXHOCTD,
oOpa3yrolre KOHUYeCKOH MOBEPXHOCTH, KOHYC; ChepruyecKas MOBEPXHOCTb.



Pacnio3naBath Tena BpamieHus (IUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI TIOTYUEHUS TEJ BPAIICHUSI.

KnaccudummpoBats B3auMHOE pacosiokeHne chepbl U MITOCKOCTH.

OmnepupoBaTh MOHATHUSIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBHICOTA
CeTMEHTA; IIAPOBOW CJIOW, OCHOBAaHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Bbraucnsate  00BEMBI M TUIOMIAAM  MOBEPXHOCTEH Tel  BpaIlCHHS,
TCOMETPHUCCKHX TEJl C MPUMEHEHHEM (PopMy.I.

OmnepupoBaTh TMOHATHSIMH: MHOTOTPAaHHUK, BIMCaHHBIA B cdepy U
ONMMCaHHBIA OKOJIO cdepsl; cdepa, BIUCAHHAS B MHOTOIDAHHUK WJIH TEIIO
BpaIIlCHUS.

BBIMHCIATE COOTHOMIEHUSI MEXAY IUIOMIAJSIMH TIOBEPXHOCTEH M 00BEMaMU
MOAOOHBIX TEI.

N300paxaTh m3ydaeMbie (GUTYPBl OT PyKH W C NPUMEHEHHEM TIPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BBIMonHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB TIPOCTHIX 00HEMHBIX
buryp: BUJI CBEpXy, COOKY, CHU3Y; CTPOUTH CCUCHHMSI TEJI BPAIIICHHS.

W3Brnekatb, WHTEPIPETUPOBATh M TPEeoOpa3oBBIBATH HHMOPMAIHUIO O
IIPOCTPAHCTBEHHBIX T'EOMETPUYCCKUX (UTYpax, MPEACTABICHHYIO Ha YepTekax U
pPHUCYHKaXx.

OnepupoBaTh MOHITHEM BEKTOP B MPOCTPAHCTRBE.

BBIOTHATE  JIEHCTBUSL  CIIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHS BEKTOpPA Ha YUCIIO0, OOBSICHATH, KAKUMH CBOMCTBaMH OHU 00J1a/1af0T.

[TpuMeHSTh TPaBWIIO IMapalIeIIeIUIIea.

OnepupoBaTh MOHATHSMU: JIEKAPTOBBI KOOPJAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpa, Yroll MEXKIy
BEKTOPAMH, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJTMHEAPHBIC M KOMIIAHAPHBIC
BEKTODBI.

HaxoauTh CyMMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YMCIIO, YTOJI MEKIY
BEKTOpPAMH, CKAJIIPHOE TMPOM3BEACHHWE, pacKiaJblBaTh BEKTOP IO JIBYM
HEKOJJTMHCAPHBIM BEKTOpaM.

3anmaBatrh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT.

[TpuMeHATh TeoMeTpuyecKue (aKThl I PEHICHUS CTEPEOMETPHUYCCKUX
3ajJ1a4, TPEIoJIaraouX HeCKOJIBKO IIIaroB PEIICHUs, €CIIU YCIOBUS IPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

Pemate  mpocteiiine  reoMeTpUYEeCKHE — 3aJayd  Ha  [IPUMEHEHUE
BEKTOPHOKOOPJIMHATHOTO METO/IA.



Pematsp 3aJadyn Ha J0Ka3aTCJIbCTBO MATCMAaTHUYCCKHUX OTHOILICHUNW M
HaX0XACHUC I'COMCTPHUICCKUX BCINMYUH 110 06pa3uaM HIIA aJITOpUTMaM, IIPUMCHSAA
HN3BCCTHBIC MCTOABI ITPU PCHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a1a1.

[IpumeHATH npocTenmme MIPOrpaMMHbIE CpencTBa u
AIEKTPOHHOKOMMYHMKAIIMOHHBIE CHUCTEMBI IPU PELIEHUH CTEPEOMETPUUYECKHUX
3a1ad.

[IpuBOIMTH NPHUMEPBHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MNPUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJy4YeHHBIE 3HAHUS Ha IPAKTUKE: AHAIM3UPOBATH PEABHBIC
CUTyalldd W TPUMEHSTh HW3YUYCHHbBIC IIOHATHUS B IIPOLIECCE IOMCKA PELICHUS
MaTeMaTU4ecKu CHOPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATh pEaJIbHbIE
CUTyallud Ha s3bIKE TIE€OMETPUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
MCIT0JIb30BAaHUEM F€OMETPUUYECKHX MOHATUN U TEOPEM, anmapara aareOphl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoimuectBo * DJIEeKTPOHHbBIE
Ne HaumeHnoBaHue pa3/ieiioB U TeM (ngposkie)
w/n DOIDAMMEL o0pa3oBaTe/bHbIC
poTP Beero Konrtpoubnbsie IIpakTnyeckne | pecypchl
padoThI padoThbI
1 BBenenue B ctepeoMeTpuio 10
IIpsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE.
2 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN 12 1
[TepnieHAUKYIAPHOCTD MPSIMBIX U
3 IJIOCKOCTEMN 12
4 VYrisl MexAy NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHororpanHuKu 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KVIACC
Ne n/n HaumeHoBaHMe pa3/ieJoB H TeM KoamaecTso wacos JJIeKTPOHHbIE




MPOTPANMMET Konrpoabnsie | IlpakTHyeckue (ungppossie)
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Tena BpareHus 12
2 OO0BEMBI TEN 5 1
3 BexTophl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
[ToBTOpenue, 06001ICHNE,
4 cucTeMaru3anus 3HaHUN / 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IVTAHUPOBAHUE 10 KJIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctBo. [IpaBuia nzoOpakeHus Ha
PUCYHKaX: U300paKeHHsI IIIOCKOCTEH,
NapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeaHbI OTPE3Ka

IlousTus: MEpECCKaAromMMreCs MmI0CKOCTH,
InepeceKaromumecs npsaMas U rniI0CKOCTb

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
nepeceKkarommecs npsaMast 1 rjiI0CKOCTb

3HAKOMCTBO C MHOI'OrpaHHUKAaMH,
I/I306pa)KGHI/IC MHOI'OI'PpaHHHUKOB Ha
PUCYHKAX, HAa IPOCKIUOHHBIX Y€PTEIKAX

HauanpHabie cBenenns o kyoe u
MUpaMuie, X Pa3BEPTKU U MOJIEIH.
CeueHnsi MHOTOTPaHHUKOB

HauanpHabie cBenenns o kyoe u
MMUPAMUIE, UX PA3BEPTKU U MOJECIIH.
Ceuennst MHOTOIpaHHUKOB




IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

TToustue 00 aKCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

10

[Tonsatue 06 akCHOMATUYECKOM
IIOCTPOCHUH CTCPCOMCTPUHU: AKCHUOMBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

11

Bzaumnoe PacCIIOJIOKCHUC TTPSAMBIX B
MMPOCTPAHCTBE: IIEPECCKAIOIINECCH,
apaJiuICJIbHBIC U CKPCITHUBAOIIUCCA
IpsAMBIC

12

[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN
B [IPOCTPAHCTBE: MapaJljiesIbHbIE MPSMBbIE
B [IPOCTPAHCTBE; MapajIeIbHOCTh TPEX
MPSIMBIX

13

[TapanienbHOCTb NPSAMBIX U IIIOCKOCTEN
B npoctpancTie: [lapannensHOCTh
MPSIMOM U TUIOCKOCTH

14

Vw1 ¢ COHaIIpaBJICHHBIMU CTOPOHAMU

15

VYron Mexay npsiMbIMU B IPOCTPAaHCTBE




16

VYron Mexay npsIMbIMU B IIPOCTPAHCTBE

[TapayienbHOCTB IIOCKOCTEN:

17
napaJuieNbHbIe II0CKOCTH

18 CBoiicTBa mapayICIbHBIX TIOCKOCTEH
[Ipocreiinre npocTpaHCTBEHHbBIE

19 (burypsl Ha MIOCKOCTU: TETPadAp, KyO,
napasuiesenumnes

20 [TocTpoenue ceueHuii

21 [TocTpoenue ceueHunii
KonTponbhas padota no teme "lIpsambie

22 Y TUIOCKOCTH B POCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U MJIOCKOCTER"
[lepneH MKy IAPHOCTD NPSMOUN U

23 IJIOCKOCTH: MEPIEHANKYIISIPHBIE TIPSIMbIE
B IIPOCTPAHCTBE

Y [Tpsimble napajulesIbHbIE "
MEPIEHIUKYJISIPHBIE K IIJIOCKOCTH

5 [Tpsimble napajulesbHbIE "

5 MEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

[Ipu3Hak nepneHaAuKyJISIpPHOCTH IPSIMOU

26 U TUIOCKOCTH

57 IIpu3Hak nepneHuKyISIpHOCTH MPSIMON

" IJIOCKOCTH




Teopema o IpsSMOM NEePICHANKYISPHON

28 IIJIOCKOCTH

20 Teopema o IpsMOH NEePIECHANKYISIPHON
IJIOCKOCTH

30 TeopeMa 0 npsIMOM NEpIIEHIUKYIIAPHOU
IIJIOCKOCTH
[lepnieHIUKY ISP U HAKJIOHHBIE:

31 paccTosiHuE OT TOYKH [0 IJIOCKOCTH,
paccTostHue OT NMPSAMOM 10 IIIOCKOCTH
[lepnieHIUKYISp U HAKJIOHHBIE:

32 PacCTOsTHHUE OT TOYKM OO0 NIOCKOCTH,
paccTostHue OT NMPSAMOM 10 IIIOCKOCTH
[lepnieHIUKYISAp U HAKJIOHHBIE:

33 paccTostHue OT TOYKHU J0 IIIOCKOCTH,
paccTostHue OT NMPSMOM 10 IIIOCKOCTH
[IepneHuKysip U HAKJIOHHBIE:

34 paccTostHue OT TOYKHU J0 IIIOCKOCTH,
paccTostHue OT NMPSMOU 10 MIIOCKOCTH

35 VYTIIBI B IPOCTPAHCTBE: YIOJl MEXKAY
MPSIMOM M TUIOCKOCTBEO

36 JIByTpaHHBIN yroJl, TMHEHHBIN Yroil
JBYTPaHHOI'O yria

37 JIByTpaHHBIN yroJI, TMHEHHBIN Yroil

JIBYTPaHHOT'O yria




38

[leprieHAMKYIAPHOCTD MIOCKOCTEH:
MPU3HAK NEPIEHAUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

39

IlepneHuKyIAPHOCTD MJIOCKOCTEM:
IIPU3HAK NEPIEHAUKYISIPHOCTH JIBYX
IIJIOCKOCTEN

40

[lepnenuKyIspHOCTD IJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

41

Teopema 0 TpEX NMepreHAuKyIIpax

42

Teopema 0 TpEX NMepreHauKyJIsIpax

43

Teopema o Tpéx nepneHAUKyIApax

44

KonrtponbHas pabota no remam

"[lepneHIMKYIAPHOCTD NPSAMBIX U
miockocTel" u "YTIIbl MEXKIY MPSIMBIMU
U TUIOCKOCTSIMH"

45

IlonsTue MHOTI'OT'paHHHUKA, OCHOBHBIC

QJICMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBLIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépT1<a

MHOTr'OrpaHHUKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IPU3MBI; IIpsiMast U

HaKJIOHHAs IPU3MbI; OOKOBAasl U MOJIHAS
IIOBEPXHOCTD MPU3MBI




47

[Tapannenenumnen, NpaMOYTroJIbHbII
napajuiesienune/1 U ero CBoicTaa

48

[Tupamuna: N-yronbHasi nupamMuaa, TpaHu
Y OCHOBaHUE MUPaMUIbl; OOKOBAs U
TI0JIHASI TOBEPXHOCTh MTUPAMU/IBL;
MpaBWIbHAA U yCeUEHHAsI MUpaMuia

49

[IpaBuIbHBIE MHOTOI'PAaHHUKU: ITOHATHE
IIPAaBUJILHOIO MHOTOI'PAHHUKA;
IIpaBUJIbHAA NIPU3Ma U NIPaBUJIbHAS
NApaMUJa; IpaBUIIbHAS TPEYTOJIbHAS
MUpPaMUIa ¥ PaBUIILHBINA TETPadap; KyO

50

[IpencraBneHne o NpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTAdIP, TOJEKAdIP U
MKOCadI.

51

CI/IMMeTpI/ISI B IIPOCTPAaHCTBEC: CUMMCTPUA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DIIEMEHTHI CUMMCTpPUU B
InmupaMuaax, nmapajuiejcruicaax,
IpaBHUJILHBIX MHOTOTPAHHUKAX

52

Briuucienue 21eMeHTOB
MHOTOTPaHHUKOB: p&0pa, TuaroHasiu,
YIJIBI

53

[Tnomanas 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSMOM IPU3MBI,
IUIOIIAJb OCHOBAHUM, TeopeMa 0 6OKOBOM
IIOBEPXHOCTHU MPSAMOH IIPU3MBI




[Tnomaae 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHON MUPAMHUIBI,

54 TeopeMa o IIomaan OOKOBOU 1
IIOBEPXHOCTU YCECUEHHON ITUPaAMUIBI
KontponbHas pabora no teme
55 "M n 1
HOTOTPaHHUKHU
56 [Tonsarue 06 006BEMeE 1
57 O06BEM TUpaMuIBI 1
58 O0BEM nupamMuIbI 1
59 O06BEM TUpaMuIBI 1
60 O0BEM nupamMuIbI 1
61 O06BEM TPU3MBI 1
62 O0BEM IpU3MBI 1
63 O0BEM npu3MBbI 1
KonrtponsHas padota no reme "O6bEMBI
64 MHOTOTPaHHHUKOB" 1
[ToBTOpenue, 0600IIEHNE
65 cucremaTusanus 3Hanuil. [Toctpoenue 1

CE€YEHUI B MHOTOI'PAHHUKE




66

[ToBTOpeHME, 0600IIEHNE
cucTeMaru3alys 3HaHu. Berauciienue
paCCTOSIHUI: MEXAY IBYMSI TOUKAMH, OT
TOYKH J0 NPSIMOM, OT TOYKH 10
IJIOCKOCTH, MEXAY CKPELIMBAOLIIMMHUCS
MPSIMBIMU

67

Wrorosas KoHTpOJIBbHASA paboTa

68

[ToBTopenue, 0600mIEHNE
cucTeMaru3alys 3HaHui. Berauciienue
YIJIOB: MEXKIY CKPEIIUBAIOIUMUCS
HPSIMBIMH, MEXy TIPSIMOU U
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXAY MIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

11 KJIACC

Ne i/

Tema ypoka

KoJsnuyecTBo yacoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThbl

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, AMaMeTp;
IUIOINAb MOBEPXHOCTHU Cepshl

B3anmHoe pacnonoxenue cepsl 1
IUTOCKOCTH; KacaTelbHas TNIOCKOCTh K
cdepe; momanb chepsl




N3o0pakenue cdepsl, mapa Ha
wiockoctd. CeueHus mapa

[{umuHaprdeckas TOBEPXHOCTb,
00pasyroIue MUJIHHIPUICCKOM
MOBEPXHOCTH, OCh IIMIIMHIPUICCKOMN
MMOBEPXHOCTHU

Hunuuap: ocHOBaHMS B OOKOBas
MOBEPXHOCTh, 00pa3yrollas u och;
Iomaabs OOKOBOU M HOJIHOMI
MMOBEPXHOCTH

N3o00parkenne muimHApPa HA MIOCKOCTH.
Pa3zBéprka munmunapa. Cedenus
IUIUHAPA (TI0OCKOCTHIO, MapalIeIbHON
WM TIePIEHIUKYIISIPHON OCH
HUJTUHAPA)

Konnueckas moBepXHOCTh, 00Opa3yrolre
KOHUYECKOU

IMOBCPXHOCTH, OChb n BCpIINHA
KOHHYECKOM TMOBCPXHOCTU

KoHyc: ocHOBaHME U BEpIINHA,
00pa3yromiasi ¥ OCh; IO OOKOBOM
Y TIOJTHOW TTOBEPXHOCTHU

VYceuéHHblil KOHyC: 00pasyrolye u
BBICOTA; OCHOBaHUA U OOKOBas
MIOBEPXHOCTH




N300pakeHne KoHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

10 (TJI0CKOCTHI0, MapasuIeIbHON
OCHOBAHHIO, 1 IJIOCKOCTHIO,
IIPOXOJSIIEH Yepe3 BEPIIHHY)

1 KombOunanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsl; chepa, BMcaHHas B
MHOTOTPaHHHK WU B TEJIO BPALCHUS

13 [onsarue 06 06véme. OCHOBHBIE
CBOICTBa 0OBEMOB Tel

14 O0béM HMIMHIpa, KOHYCa

15 O0BEM m1apa u omaas chepsl
[TonoOHbIe Tena B MPOCTPAHCTBE.
COOTHOIIEHUS MEX/Ty TUIOIAIIMU

16 MOBEpXHOCTEH, 00bEMAMHU MTOTOOHBIX
TN

17 KonrtponsHas padora no remam "Tena
BpaieHus" u "OO0beMbl Ten"

18 Bekrop Ha mII0CKOCTH U B
IPOCTPAHCTBE

19 CrnoxeHre ¥ BEIMUTaHUE BEKTOPOB

20 YMHOKEHNE BEKTOpa Ha YNCIIO0




21

PaznmoxxeHne  BekTOpa 1O TpéM
HCKOMIIJIaHApHBIM BCKTOpaM.
[IpaBuio napasenenumnena

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMH

23

[TpsimoyTonbHAs cUCTEMa KOOPAUHAT B
npoctpanctse. KoopauHaTel BeKTOpa.
[Ipocreiimue 3agaun B KOOpAUHATAX

24

VYron mexay BekTopamu. CKaisipHoe
MIPOU3BEIEHUE BEKTOPOB

25

Brruucnenue YIJI0B MEKAY MPAMBIMHA U
INJIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METOJI ITPU
pELIEHNN TEOMETPUYECKUX 3a1a4

27

KonTponbHas pabora no teme
"BeKkTophl 1 KOOPAMHATHI B
npoctpaHcTae"”

28

[ToBTOpenue, 06001IeHUE U
cucreMaTtu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUITAaHUMETPUH

29

[ToBTOpeHnue, 0600IIEeHNE U
cucreMaTu3anus 3HaHui. OCHOBHBIC




¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpeHuE, 0600IIEHNE U

30 cUcTeEMaTH3alMs 3HaHUH. 3agauu 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpeHUE, 0600IICHNE 1

31 cUCTeMaTu3alus 3HaHui. 3a1auu 1
TUTAHUMETPUH U METOJIbI X PEIICHHS
[ToBTOpeHME, 0600IICHNE 1
cucremMaru3anus 3HaHuin. OCHOBHbBIE

32 ¢burypsl, GakThl, TEOPEMBI Kypca 1
CTepEOMETPUH

33 HToroBast KOHTpOJIbHAS paboTa 1

" IToBTOpenue, 00o01IEHNE U 1
CUCTeMaTH3aIusl 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I1O0 Y

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI IJ1S1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET






