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MNOACHUTEJIbHASA 3AIINCKA

PaGouas mporpamma yuebHoro Kypca «I'eomerpus» 6a3oBoro ypoBHs i oOygatoruxces 10 —11
KJaccoB pazpaboTrana Ha ocHoBe DenepajabHOTO TOCYIAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa
cpeanero obmero odpa3oBaHusi, ¢ yUETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMIA, MPEIBIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30oBaHMIO, M TPAIULIUNA POCCUHCKOrO oOpa3oBaHMs. Peanmmzaiusi mporpamMMbl
o0ecrieynBaeT OBJIaJICHHE KITIOUEBBIMA KOMIIETCHIIUSIMH, COCTABIISIOUIMMU OCHOBY JJISI CAMOPA3BUTHS
U HETPEPhIBHOTO 00pa30oBaHUsI, HEIOCTHOCTh OOIMIEKYJIBTYPHOTO, JIUYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHS TMYHOCTH OOYUAOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca T€OMETPHH Ha YPOBHE CPEIAHEr0 O0IIero oOpazoBaHus 00yCIOBIICHA
MPAKTUYECKOW 3HAYUMOCTBIO METANPEIMETHBIX M MPEIMETHBIX PEe3yabTaTOB OOyUEHHUS TE€OMETPUU B
HalpaBJICHUHW  JIMYHOCTHOTO  pa3BUTHA  oOyvarommuxcsi, (QopMupoBaHus  (YHKIHMOHAIbHON
MaTeMaTH4YeCKOW T'PaMOTHOCTH, W3YYCHHS IPYruX Y4eOHBIX TUCHUIIINH. Pa3zButue y oOydarommxcs
MPaBUWIBHBIX TIPEJACTABICHUN O CYIIHOCTH U TPOUCXOXKACHUHM TEOMETPUUYECKUX aOCTpaKIHid,
COOTHOULIEHUH PEATBHOTO U UCAIBHOTO, XapaKTEPE OTPAXKEHUS MATEMAaTUYECKOW HAyKOM SIBICHUN U
MIPOLIECCOB PEANbHOIO MHpa, MECT€ TIE€OMETpUHM B CHCTEME€ HAayK M pOJIM MaTeMaTHYeCKOIo
MOJENUPOBAaHUS B HAayyHOM TO3HAHMM U B MPAKTHKE CHOCOOCTBYET (OPMHUPOBAHHIO HAYYHOTO
MHPOBO33PCHHS y4aIIUXCs, a TakKKe KadeCTB MBIIUICHUS, HEOOXOIMMBIX HJIsl aJanTaldd B
COBPEMEHHOM OOIIIECTRE.

I'eometpus sBisercs oHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEAHEro o01iero odOpa3zoBaHus,
Tak Kak o0ecleyuBaeT BO3MOXXHOCTh HW3YYEHHS Kak JUCHUIUIMH  €CTECTBEHHO-HAay4yHOM
HaIpPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MbIIUIEHHE, (POPMUPYEMOE NpPU H3YyYEHUH OO0YYaroIUMUCA MOHSATHHHBIX OCHOB
T€OMETPUH U TMOCTPOCHUHM LEMOYKH JIOTMUECKUX YTBEPXKICHHHM B XOJE PELIECHUS TeOMETPUUYECKHX
3a/1a4, YMEHHUE BBIJBUTATH U ONPOBEPraTh FUIOTE3bl HEMOCPEICTBEHHO UCIOJIB3YIOTCS MPH PELICHUN
3a/1a4 eCTeCTBEHHO-HAyYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEeHTHPOBATHCA B IMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX O00JACTIX
NesTeNbHOCTH dYenoBeka. OpueHTalusl 4eloBeKa BO BPEMEHM U TMPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBUE €ro COLMAalIbHOrO ObITHS, OpMa OTPaKEHHUS OKPYKAIOIIEr0 MHpA, YCIOBHE YCHEIIHOIO
MO3HAHUSI M aKTHBHOTO MpeoOpa3oBaHus AeicTBUTENbHOCTH. OnepupoBaHuEe MPOCTPAHCTBEHHBIMU
oOpa3zamMu OObEIMHSET pa3Hble BUABI Y4eOHON U TpPYIOBON NEATEIbHOCTH, SBIAETCS OJHUM U3
podeccHoHaAIbHO BaXHBIX KA4yeCTB, MOITOMY aKTyajdbHa 3agadya (OpMUPOBAHHS y OOydaromuxcs
MIPOCTPAHCTBEHHOTO MBIIIJICHUS! KaK PAa3sHOBUAHOCTH OOpPa3HOrO MBIIUIEHUSI — CYIIECTBEHHOI'O
KOMITOHEHTA B MOJATOTOBKE K MPAKTUYECKON AESITEIbHOCTH IO MHOTUM HAIPaBICHUSM.

Llenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomeTpus» Ha 0a30BOM ypoBHE OOydeHUS —
oOmieo0pa3oBareTbHOE M OOIIEKYJIBTYpHOE pa3BUTHE oOOydarolmuxcs uepe3 oOecreyeHue
BO3MOHOCTH TPUOOPETEHHUS M UCIHOJIb30BAHUS CHCTEMAaTHYECKHMX TEeOMETPHUYECKHX 3HaHUM U
NeUCTBUM, crenu(UYHBIX T€OMETPUH, BO3MOXHOCTH YCHEIIHOTO MPOJODKEHHsS 00pa30BaHUA IO
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPUH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM YpOBHE IpelHA3HaueHa A oOydarouuxcs cpeaHen
IITKOJIbI, HE UCIIBITHIBABIINX 3HAYUTENBHBIX 3aTPyTHEHU Ha YpOBHE OCHOBHOTO OOIIEro 00Opa3oBaHuUsI.
Takum oOpa3om, oOywaromuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOWUTH OOIIME MaTeMaTHYecKue
YMEHHUsI, CBSI3aHHBIE CO CHENU(UKONH TeOMETpUM M HEOOXOAWMBbIE Il KU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, oHH MMEIOT BO3MOKHOCTh H3YYUTh I'€OMETpHI0 Oojiee riayOoKo, €ciiu B
JalbHEUIIIeM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPUYECKHX 3HAHUSX B NpodecCHOHATBHOU
JeSITeIbHOCTH.

JlocTIKeHHe 11 OCBOEHHSI MPOrpaMMbl 00ECTIEUHBAETCS PEIIEHHEM COOTBETCTBYIOIMX 3a/1ady.
[IpuoputeTHRIMHU 3aauyaMu OCBOEHHUs Kypca «l'eomerpum» Ha 6azoBoMm ypoBHe B 10—11 kmaccax
SIBJISTFOTCSI:

e (opmupoBaHue TpeACTaBIECHUS O TEOMETPUU KaK YacTHU MHUPOBOW KyJIbTYpPhl U OCO3HaHUE €&

B3aMMOCBSI3U C OKPYKarOIIUM MUPOM;



e (opmupoBaHuEe MpeACTaBICHUS O MHOTOTPAHHMKAX M TEJIaX BpAIICHUS KaK O BaXHEHIINX
MAaTeMaTHYE€CKUX MOJECIISAX, MO3BOJISIIONIUX OMUCHIBATh U U3Y4aTh Pa3HbIC SIBJIICHUS OKPYKAIOIIETO
MHUpA;

e (opmupoBaHume yMeHHUS pacro3HaBaTh Ha YEPTEkKaX, MOJCIIX U B pPEATbHOM MHUPE
MHOTOTPaHHUKH U TeJIa BpalleHHUS;

® OBJIQJCHHC METOJAaMH PEHICHHS 3a7ad Ha IOCTPOCHUS Ha H300pKCHHSIX MPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHue yMCHHS ONEPUPOBATH OCHOBHBIMH TIOHATHSIMH O MHOTOTPAaHHHKAX M Teiax
BpaIllEHUs U UX OCHOBHBIMU CBOMCTBAMH;

® OBIQJICHHC AITOPUTMAMH PEUICHUS OCHOBHBIX THIIOB 3a1ad; (GOpMUPOBAHWE YMECHHS MPOBOIUTH
HECJIOKHBIE JIOKA3aTeNIbHBIE PACCY)KICHUS B XOJE PEIICHUs] CTEPEOMETPHUECKUX 3a/1ay U 3a7ad C
MPAKTUYECKUM COJIEPKaHUEM;

® Ppa3BUTHE HWHTEUICKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEH OOydaromuxcs, MO3HABATEIbHOU
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS;

e ¢opmupoBaHue (PyHKIIMOHAILHON TPaMOTHOCTH, PEJIEBAHTHOM F€OMETPUU: YMEHUE PACIIO3HABATH
MPOSIBJICHUSI T€OMETPUUYECKUX MOHATHIA, OOBEKTOB U 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX
CUTyallUsIX M TPU HU3YUYCHHH JPYruxX YUeOHBIX TIPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpPMyIUpPOBATH WX HA S3BIKE TEOMETPUHU W CO3/1aBaTh T'E€OMETPUUYECKHE
MOJIENM, TPUMEHSATh OCBOCHHBIH T'E€OMETPUYECKMA ammaparT Jjsi PpenieHdus IPaKTHUKO-
OPHEHTUPOBAHHBIX 33/1a4, MHTEPIIPETUPOBATH U OIICHUBATH TIOJYYCHHBIE PE3YIbTATHI.
OTnMYUTEeIbHOH OCOOCHHOCTBIO TPOTPAMMBI SBJISIETCSI BKJIIIOYEHHE B KYpC CTEPEOMETPUU B

Hayaje €ro M3y4deHus 3ajad, peniaeMblX Ha YPOBHE WHTYUTHBHOTO IIO3HAHWS, W OIPEAIEHHBIM

o0pa3oM opraHm3oBaHHas paboOTa HaJg HUMH, YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO |

MIPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET MPOTEKaHHE WHTYUTUBHBIX IPOIIECCOB, MOTUBUPYET K

JalbHENIIeMy U3Y4YEHUIO MTpeIMeTa.

[Ipenmnourenue oTHAETCS HATJIATHO-KOHCTPYKTUBHOMY METOAY OOyU€HUSsl, TO €CTh TEOPETUUECKUE
3HAHUSI UMEIOT B CBOEH OCHOBE UYyBCTBEHHOCTbH NMPEAMETHO-MPAKTHUECKON NesTeNbHOCTH. PazButue
MIPOCTPAHCTBEHHBIX MPEJICTaBICHUNA Yy yYalllUXCs B Kypce CTEPEOMETPHHM MPOBOAMUTCA 3a CUET
pelieHrus 3aJad  Ha CO3JaHHME MPOCTPAHCTBEHHBIX OOpa3oB MW 3ajad Ha ONEpUpPOBaHHE
MPOCTPaHCTBEHHbIMU oOpa3amu. Co3naHue oOpa3a MPOBOJUTCS C OMOPOM HAa HArJIATHOCTb, a
ornepupoBaHrue o0pa3oM — B YCIOBHUSX OTBJICYEHHS OT HArJIAJHOCTH, MBICIEHHOTO W3MEHEHHUS €ro
UCXOJHOTO COJIEPKAHHUS.

OcHoBHBIE coaepkaTeabHble JIMHUU Kypca «I'eomeTpun» B 10—11 kimaccax: «MHOrorpaHHUKNY,
«[IpsiMple U TUIOCKOCTH B IMpocTpaHcTBe», «Tena BpamieHus», «BekTopbl M KOOpAUHATHI B
npoctpaHcTBe». DopMuUpOBaHHME JIOTUYECKMX YMEHHHM  pacmpeiensieTcss He TOJbKO IO
COJIepKaTeIbHBIM JIMHUAM, HO U IO ToJaM 00y4YeHHs Ha YPOBHE CpeJHEro o01iero oopa3oBaHusl.

Copepxannie oOpa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylibTaTaM OCBOEHHS paboueit
MPOrpaMMBbI, paclpenei€HHbIM M0 TojaM OOy4eHUs, CTPYKTypUPOBAHO TaKUM 0OpazoM, YTOOBI
OBJIAJICHUE TEOMETPUYECKUMH TMOHITUSIMH U HaBBIKAMH OCYILECTBISUIOCH MOCIEAOBATENBHO U
MOCTYNATENbHO, C COOMIOJICHHEM MPUHIUIIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHHS BKJIIOYAIUCH B
0OLIYyI0 cUCTEMY T€OMETPUUECKUX MPEICTABICHUM 00yJaronXcs, pacupsis u yrayoss e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun otBoautcs 2 yaca B Henenmto B 10 knacce u 1 yac B Henento B 11 kimaccee,
BCEro 3a JiBa roja o0ydeHus - 102 yueGHbIX Haca.



COJEPKAHUE YYEBHOT' O KYPCA

10 KJIACC

IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

OcHoBHblE NOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, IpocTpaHcTBo. llonatne 00
aKCMOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPHUM: aKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3anMHOe pacrosiokeHue IpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECs, NapajlIebHbIE U
CKpeluBaromuecs npsamsle. [lapaieabHOCTh NPSAMBIX U INIOCKOCTEH B IMPOCTPAHCTBE: ITApaJUICIIbHbIE
IpsIMblE B MPOCTPAHCTBE; MapaJIEIbHOCTh TPEX MPSAMBIX; MAPAIEIbHOCTh HPAMON U IUIOCKOCTH.
VYIibl ¢ COHalpaBIEHHBIMH CTOPOHAMU; yroJl MEXAY HpsSMbIMU B mIpocTpaHcTBe. IlapamienbHocTh
IJIOCKOCTEN: IMapajulelbHbIE IUIOCKOCTH; CBOMCTBAa MapajulesbHBIX ILIOCKOCTEH. IIpocreiimme
MPOCTPAHCTBEHHBIEC (PUTYPHI HA INIOCKOCTH: TETPAdIP, KyO, Mapajuieenune/1; TOCTPOSCHHE CeUCHHH.

[lepneHIUKyIApHOCTh NPSAMOM M IJIOCKOCTU: NEPIEHIUKYJISPHbIE IpsIMblE B IPOCTPAHCTBE,
MpsIMbI€ MapajUIeNIbHbIE U NEPIEHIUKYIISIPHbBIE K IUIOCKOCTH, MPU3HAK MEPHIEHAUKYISIPHOCTH MPSAMOI U
IIJIOCKOCTH, TEOPEMA O MPSIMON MEPIEHIUKYISIPHON IUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEKIY
NPSIMOM M IUIOCKOCTBIO; JBYI'PAaHHBIA YroJj, JIMHEWHBIM yroJl AByrpaHHoro yria. llepnenaukynsap u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE OT MPAMOM JI0 IJIOCKOCTH, MPOEKIMS
¢burypsl Ha IUIOCKOCTb. IlepneHIuKyIspHOCTh IUIOCKOCTEW: NpPHU3HAK MEPHEHAUKYISIPHOCTH IBYX
mrockocteil. Teopema 0 TpEX MEepHEHIUKYIIAPaAX.

MHOrorpaHHUKHU

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHHMKA, BBIMYKIbIE WU HEBBIMYKJIbIE
MHOTOTPaHHUKHU; DPa3BEPTKa MHOTOTpaHHUKA. [Ipu3ma: N-yroiapHas npu3Ma; I'paHd U OCHOBAHHUSA
MIPU3MBI; MpsiMasi U HAKJIOHHAs NpU3Mbl; OOKOBas U IMOJIHAS MOBEPXHOCTH Mpu3Mel. [lapamnenenunern,
MPSIMOYTOJIbHBINA Mapajienenuneq U ero cBoicrBa. [lupamupa: N-yronbHas muUpaMuzia, TPaHd M
OCHOBaHME MUpPaMUJbl; OOKOBas W IMOJHAS MOBEPXHOCTh MUPAMMJIbI; MpPaBUIbHAS U yCEUEHHAS
UpaMua. DJIEMEHTBl IPU3Mbl U NupaMuabl. [IpaBUiIbHBIE MHOTOTpaHHHMKH: MOHATHE MPABHIIBHOTO
MHOTOTPaHHUKA; IPAaBUJIbHAS MPU3Ma U IPaBUJIbHAS NMUPAMUIA; IPABUIIbHASA TPEYrOJIbHAS MUpaMHIa
U NIPaBWIBHBIN TeTpa’p; Ky0. IIpencraBienne o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa’p, J0JEKadIp
n ukocadp. CeueHus NpU3Mbl U IUPAMUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBLHO TOYKH, MPSAMOMU, INIOCKOCTH. DJIEMEHTBI
CUMMETPHH B IUPAMHUJAX, TapajuIeICIMIIEeIaX, TPaBUIbHBIX MHOTOIPAaHHUKAX.

Bbluncienue 31eMEHTOB MHOIOIpDAaHHMKOB: pEOpa, auaroHanu, yriel. Ilnomans OGokoBoit
IIOBEPXHOCTU U IOJIHOW MOBEPXHOCTH NPSAMON IPU3MBI, IUIOLIAJb OCHOBaHUH, Teopema O OOKOBOM
IIOBEPXHOCTU MpsAMON mnpu3Mbl. [lnomane OOKOBOM NOBEPXHOCTM M MOBEPXHOCTH IPaBUIBHON
NUpaMubl, TeopemMa O Iuomaau ycedéHHol nupamujbl. [lonarue o6 o6béme. OOBEM mupamuipbl,
IIPU3MBL.

ITonoOHble Tena B mpoctpancTBe. COOTHOIIEHUS MEXIY IJIOLIAJIMU NOBEPXHOCTEH, 00bEMaMU
OoI0OHBIX TEIL.

11 KJIACC

Tesia BpanieHust

[Munuuapuyeckass  MOBEPXHOCTb,  OOpasylollMe  LMIMHAPUYECKOH  IOBEPXHOCTH,  OCh
LHWIMHAPUYECKOH noBepxHoCTH. LlunuHap: ocHOBaHMs U OOKOBasi MOBEPXHOCTb, 0Opa3youas 1 och;
IUI0IA/Jb OOKOBO 1 MOJHOM MOBEPXHOCTH.

Konnueckast moBepxHOCTb, 00pa3yroline KOHNIECKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOU
noBepxHocTU. KoHyc: ocHOBaHME W BeplIMHA, oOpasylolias M OCbh; IUIOIAAb OOKOBOW M TOJIHOMN
MOBEPXHOCTHU. Y CeUEHHBINA KOHYC: 00pa3ylolie U BbICOTa; OCHOBaHMS U OOKOBast IOBEPXHOCTb.

Cdepa wu map: UEHTp, paauyc, AUaMeTp; IUIOLIaJb MOBEPXHOCTH cdepbl. BzanmHoe
pacrionoxxenue chepbl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MIouaas chepsl.

N3006pakeHue Ten BpallleHHUsl Ha MII0CKOCTH. Pa3BépTka UIUHAPA U KOHYCA.

KomOuHammu Ten BpalleHduss ¥ MHOTOTPAaHHMKOB. MHOTOIpaHHMK, ONHCAHHBIM OKOJIO CQephl;
cdepa, BMcaHHasi B MHOTOT'PaHHUK, UM TEJIO BPAILICHHS.

[Tonsitue 06 o0bEMe. OcHOBHBIE cBOIicTBa 00BEMOB Tel. Teopema 06 00BEME MPAMOYTOJILHOTO
napasuenenunea u ciueacTsus u3 He€. O6bEM nunmMHApa, Konyca. O0bEM I1apa U Iomaab chepsl.



[Tono6usie Tena B mpoctpancTBe. COOTHOIICHUS MEXIY IJIOMIAIIMU OBEPXHOCTEH, 00bEMamMu
0I00HBIX TE.

Ceuenust mIMHApa (MapajuleIbHO M NEPIIEHIUKYJISPHO OCH), CEYEHMs] KOHyca (MapajuiebHOe
OCHOBAHUIO U IPOXOJSILEE YEPE3 BEPILNHY), CEUEHUS 11apa.

BexkTopbl 1 KOOPAUHATHLI B IPOCTPAHCTBE

Bexrop Ha muockoctu M B mpocrpaHcTBe. Cll0KEHME U BBIUMTAHUE BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha 4ucio. Pasnoxxkenne BekTopa IO TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3anad, CBA3aHHBIX C IIPUMEHEHHEM IPAaBWII JEHCTBHA C BEKTOpPaMH.
[IpssMoyronpHas cucrema KOOpAuHAT B npocTtpaHcTBe. KoopanHatel Bekropa. [Ipocreiimme 3agaun B
KoopJauHaTax. Yroj Mexay Bekropamu. CKansipHOE NpOU3BEICHHE BEKTOPOB. BrlumcieHnue yrios
MEXKy NPSIMBIMU U IUIOCKOCTAMH. KOOPIMHATHO-BEKTOPHBIM METOJ IIPU PELICHUH I'€OMETPUUYECKUX
3az1a4.



INJIAHUPYEMBIE PE3YJIbTATDBI
JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJabTaThl OCBOCHHSI IporpaMMbl ydeOHOro mnpeamera «MaremaTuka
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAAHCKOW MO3UIIMK 00YUYAIOMIErocs KaKk aKTHBHOTO M OTBETCTBEHHOTO
qJIeHa POCCHICKOr0 OOIIEeCcTBa, MPEACTABICHUEM O MAaTEMaTHYECKHX OCHOBAaX (DYHKIIMOHUPOBAHHS
Pa3NUYHBIX CTPYKTYp, SBICHUH, MPOIEIyp TPaXIaHCKOTO oOImecTBa (BBIOOPHI, OMPOCH W TIp.),
YMEHHEM B3aMMOJICHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHHM C WX (YHKIHSIMH U
Ha3HA4YCHHEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

C(OPMHUPOBAHHOCTHIO POCCHUICKON TPaKTAHCKOW HICHTUYHOCTH, YBAXKEHHSI K MPOILIOMY U
HACTOSIIEMY POCCHUUCKOW MAaTeMAaTHUKH, IIEHHOCTHBIM OTHOIIEHHWEM K JIOCTHIKEHUSM POCCHUCKUX
MAaTEMAaTUKOB U POCCUICKOM MaTeMaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THX JIOCTHKEHUN B APYTUX
HayKax, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja; cOPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, ITUYECKOTO MOBEJICHHUS, CBA3AHHOTO C MPAKTUYCCKUM MPUMEHEHUEM JIOCTHKEHUN HAYKU U
JESTEHFHOCTBIO YUEHOTO; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OyayIIero.

JcTeTuYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIOUas 3CTETUKY MAaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lad, PEIICHHH, pPACCYKICHHI; BOCIPUUMYUBOCTBIO K MaTEMaTHYECKUM acCIHeKTaM
pPa3IUYHBIX BHJIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHUSI NPUMEHATh MaTeMaTHYeCKUE 3HAHUS B MHTEpEcax 3I0pOBOTO U
0e30macHOT0 00pasa KHU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3JI0pPOBBIO (30pOBOE MHUTAHUE,
cOalaHCUPOBAHHBIN PEXXUM 3aHITHI W OTIbIXa, peryispHas (u3andeckas aKTUBHOCTD); (U3UUIECKOTO
COBEPILEHCTBOBAHUS, IIPU 3aHATUAX COPTUBHO-03JOPOBUTEIIBHON JEATENBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYIOJIOOWS; HHTEPECOM K Pa3MYHbIM cdepam
podeccHoHAIbHON /eATENbHOCTH, CBSI3aHHBIM C MAaTE€MaTHKONM M €€ MPUIOKEHHUSIMH, YMEHHEM
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymieid mpodeccuu U peanu3oBbHIBATH COOCTBEHHBIE >KM3HEHHBIE
IJIaHbl; TOTOBHOCTBHIO M CHOCOOHOCTHIO K MaTeMaTH4YECKOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO Ha
MPOTSHKEHUU BCEM KU3HHM; FOTOBHOCTBIO K AKTMBHOMY YYacTHIO B PEIICHMM MPAKTHUYECKUX 3a1ad
MaTeMaTH4ECKOUN HAPaBICHHOCTH.

JKO0JI0TrHYeCKOe BOCIIUTAHHE:

cOPMUPOBAHHOCTHIO ~ DKOJIOTUYECKOW  KyJAbTYphl, TMOHMMAaHHUEM  BJIHMSHHUS  COIHMAJIBHO-
SKOHOMUYECKHX IPOIECCOB HA COCTOSIHUE MPUPOJHONM M COLMAIBHOM Cpellbl, OCO3HaHUEM
rJI00aTBPHOTO XapakTepa SKOJOTHYECKHX MpoO0seM; OpueHTalled Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHWN AJIS pelieHus 3a7a4d B 00JacTU OKpYy>Karollel cpebl, IITAaHUPOBAHUSI IOCTYIIKOB U OLEHKU HX
BO3MO>KHBIX MOCIEACTBUH ISl OKPYKAIOIIEH Cpe/bl.

IleHHOCTH HAYYHOI'O NTO3HAHHUA:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTH
HayKH ¥ OOIIECTBEHHON MPaKTUKW, MTOHUMAaHUEM MaTeMaTH4YeCKOW HayKH Kak cepbl 4eI0oBeUecKOn
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAUMMOCTHU JJI1 Pa3BUTHS LIMBUIIM3ALNN; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKd M MaTEeMaTHYEeCKOM KyJbTypOd KaK CpEICTBOM TMO3HAaHUS MHUPA; TOTOBHOCTHIO
OCYIIECTBJISITh MPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATEIbHOCTh MHAUBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaqMeTHble pe3ylbTaThl OCBOCHHUS IporpamMMmbl yueOHoOro mnpenmera «MaremaTHKa»
XapaKTepU3yIOTCs OBJIAICHUEM YHUBEPCAIbHBIMU HO3HAGAM ENbHBIMU OCLICMBUAMU, YHUBEPCATILHBIMU
KOMMYHUKAMUBHLIMU OCUICIBUAMU, YHUBEPCATbHLIMU PeYIAMUBHBIMU OeUCHEUAMU.



1) Vuusepcanvuvie nosnasamenwvhwvle Oelicmeus, obecneuusaiom opmuposanue 0OA3068bIX
KOCHUMUBHBIX NPOYECCO8 00yuaouuxcs (0ceoeHue Mmemooo8 NO3HAHUSL OKPYHCaAowezo Mupa,
npuMeHenue 102UYeCKUX, UCCIe008amelbCKUX Onepayull, yMmeHuti pabomamo ¢ uH@opmayuel).

ba3oBble joruyeckue a1ecTBUsA:

® BBIABIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC NMPU3HAKK MAaTEMATHUYECKUX OOBEKTOB, TOHSATHUH,
OTHOIICHWIA MEXAYy TOHATUSIMH, (QOPMYIHPOBATH OMPEICICHHUS TOHSATUH; YCTaHABJIMBATH
CYIIECTBCHHBIN TMPH3HAK KJIACCU(UKAIINN, OCHOBAHUS I OOOOINCHUS W CPaBHCHHS, KPUTCPHH
MIPOBOJIMMOTO aHATN3a,;

® BOCIPUHWMATH, (OPMYIUPOBATH H IPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIBbHBIC H
OTpHUIATEIIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

® BBIABIIATh MaTEMaTUYECCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHs B (aKTaX, JAHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSX;, MpeliaraTh KPUTCPUU IS BBISBICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUNI;

e JelaTh BBIBOJABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX ¥ HWHJIYKTHBHBIX
YMO3aKIIFOYCHNH, YMO3AKIIOUYSHUH TI0 aHAJIOTUH;

® T[POBOJUTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MATEMATHUYECKUX YTBEPKJICHUH (MpsAMbIE U OT
MPOTUBHOTO), BBICTpAaMBATh APryMEHTAIIMIO, TIPUBOJAWTH TIPUMEPHl H  KOHTPIPHMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHUS U BBIBOJIBI,

e BBIOMpaTh croco0 pelmieHuss yuyeOHOW 3adauu (CpaBHHMBATh HECKOJIbKO BapHAHTOB pEIIEHUS,
BBIOMpATH HAH00JIee TIOIXOISIIHN ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPHEB).

Ba3oBble uccienoBartesbcKue 1eHCTBUS:

® HCIIOJIB30BaTh BOMPOCHI KaK HCCIICOBATCIbCKANM HWHCTPYMEHT TO3HaHHS, (HOPMYINPOBAThH
BOIIPOCHI, (DUKCHUPYIOIIKE MPOTHBOpEUYUE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE H JIaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

® [POBOJUTH CAMOCTOSITENIBHO CIUIAHMPOBAHHBIN SKCHEPUMEHT, MCCIEIOBAHUE IO YCTAHOBJICHUIO
0COOEHHOCTE MaTeMaTuyeckoro o0bEeKTa, IBJICHHUS, MPOIiecca, BBIIBICHUIO 3aBUCUMOCTEH MEXTy
0o0BbeKTaMu, SIBJICHUSAMH, ITPOLIECCAMU;

® CaMOCTOATENIbHO (QOPMYIHPOBATH OOOOIIEHUS W BBIBOJABI IO pe3ylibTaTaM MPOBEAEHHOTO
HaOJIO/ICHUS], HCCIIE0BAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011IeHMIT;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MpPOIECCa, a TAKXKE BBIIBUTATH IMPEANOJIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

®  BBIABIATH ACPUIMUTH HHPOPMAINH, JTAHHBIX, HEOOXOIUMBIX JJISl OTBETA Ha BOIPOC U JIJISl PELICHUS
3a/1a4u;

e BBIOMpaTh MH(GOPMALIMIO U3 UCTOYHHUKOB Pa3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATH
Y UHTEPIPETUPOBATh HH(POPMALIMIO PA3TUYHBIX BUAOB U (GOPM MPE/ICTaBICHHUS,

® CTPYKTypUpOBaTh HH(OPMALMIO, TPEACTABISATh €€ B pa3iMYHBIX (opMmax, HILTIOCTPUPOBATH
rpagu4ecKu;

® OIlEHUBATh HAJIEKHOCTH MHPOPMAIIUU 110 CAMOCTOSTEIHHO CPOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE OeCUCmEUs, 00ecneyusaiom CcoopmMuposaHHocms

COYUANBHBIX HABLIKOE 00YUAOUUXCAL.

OO0menne:
® BOCIPUHUMATH M (POPMYIHPOBATH CYXKICHHSI B COOTBETCTBHU C YCIOBUSMHU U LIETSIMU OOIICHHUS;

SICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh

MOSICHEHHMSI TI0 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBATh MOJMyYCHHBIN PEe3yibTar;

e B x0Je 00CYKJEHHS 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbl, IPOOIEMBI, peraeMoi
3a/la4uM, BBICKA3bIBATh WJCH, HAICJICHHBIE HA MOUCK PEIICHUS;, COTIOCTABJISATh CBOM CYXKICHHS C
CYXJCHUSAMH JPYTUX YYaCTHHKOB JWanora, oOHapyXKHBaTh pazIU4Me€ W CXOJICTBO TMO3WIIHIA; B
KOPpPEKTHOH (opMe hopMyTHUpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUS;



® IIPEACTaBIATh PpE3YyNbTaThl pEIICHUS 3aJaud, OJKCIEPHUMEHTA, MCCIEA0BAaHUA, IPOEKTa;
CaMOCTOSITEIIbHO BBIOMPATh (POpPMAT BBICTYIUICHHS C YUIETOM 3aJau MPE3CHTALUU U 0COOCHHOCTEN
ayJIUTOpUHU.

CotpyannuectBo:

® [IOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW ¥ MHIUBUAYaTbHON pabOThI IPU PEIICHUN
y4eOHBIX 3aJla4; NPUHUMATh [EJIb COBMECTHOW JESATEIBHOCTH, IUIAHHMPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThI, pacupeAeisaTh BHUABI paboT, IOroBapHBATHCS, OOCYXKIATh IMpoOIEcC MU
pe3ynbTaT paboThl; 0000aTh MHEHHUST HECKOJIBKHX JIFOJICH;

® y4acTBOBATh B I'PYMIOBBIX (popMax paboThl (0OCYXIeHHsI, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBI»
Y WHBIC); BBITIOJIHATH CBOIO YaCTh PAOOTHI U KOOPAMHUPOBATH CBOM JICHCTBHSI C APYTUMHU WICHAMH
KOMaH/bl, OILIEHUBAaTh KayeCTBO CBOETO BKIaJa B OOMHUH MPOAYKT 1O KPUTEPHUSIM,
cOpMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHSL.

3) Vhusepcanvhvle pezynsmuenwvie Oeiicmeus, o0b6ecneuusaiom @GopMuposanue CMblCI0GbIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anusi:

® COCTaBJIATH IUIAH, AJITOPUTM PELIEHUS 3a]lauM, BBIOUPATh CIOCO0 pelIeHus ¢ Y4€TOM MMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaTh W KOPPEKTUPOBATb BapHUAHTHI
pelieHnii ¢ yaéToM HOBOW MH(pOpMaIUH.

CaMOKOHTPOJIb:

e BIJIJIETh HAaBBIKAMHM [I03HABATEIbHOW peQUIeKCMM KaK OCO3HAHMSI COBEpIIAEMbIX IEHCTBUI U
MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB; BJIAJETh CIIOCOOaMU CaMOTPOBEPKHU, CAMOKOHTPOJIS
rpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTHYecKon 3a/1auu;

® MpeABHUJETh TPYJHOCTU, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 33/1a4l, BHOCUTh KOPPEKTUBBI
B JIESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX, HAMJIEHHBIX OUIMOOK, BBISBICHHBIX
TPYAHOCTEM;

® OIEHMBATh COOTBETCTBHE PE3YJIbTaTa LENU M YCIOBUAM, OOBSICHITH MPUUMHBI JOCTUKECHUS WIIU
HEJOCTHKEHHS Pe3yJbTaTOB AEATEIbHOCTH, HAXOIUTh OUINOKY, AaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

NPEAMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, TPsAMasi, TUIOCKOCTb.

[TpuMeHsATh aKCHOMBI CTEPEOMETPHUH U CIICICTBUS M3 HUX MPH PEIICHHHA T€OMETPHUECKUX 3a/1a4.

OnepupoBaTh MOHATUSAMHE: MTAPATUICITBHOCTD U TIEPIICHIUKYISIPHOCTD TPSMBIX U TIOCKOCTEH.

KnaccugunuposaTh B3aMMHOE PACIIOIOKEHHUE PSIMBIX M IDIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JIBYIpAaHHBIA Yroj, TpPaHH IBYIPAaHHOTO yria, pedpo IBYrpaHHOTO
yIJIa; TMHEHHBINA YTOJI IBYrPAHHOTO YIiia; TpalyCHasi Mepa JIByrPaHHOTO YyIia.

OnepupoBaTh MOHATHSAME: MHOTOTPAHHHK, BBITYKJIbI U HEBBITYKIIbI MHOTOTPAHHUK, 3JICMEHTBI
MHOTOI'paHHHKA, TPABUIIBHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIC BHUJBI MHOTOTPAaHHHKOB (TMHpamMuia, MpPHU3Ma, TMPSIMOYTOJIbHBINA
napajuiefnienumnes, Kyo).

KnaccugunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBAHHUsS JUIs KiacCU(UKAIMK (BBITYKIbIC U
HEBBIMYKJIbIE MHOTOTPAHHHUKH; TPABUIbHBIE MHOTOTPAHHUKH, TPSIMbIE M HAKIOHHBIE MPU3MBIL,
napauieNenune/ibl).

OnepupoBath MOHATHUAME: CEKYIIasl IIIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMITBI TIOCTPOCHUS CEUEHUH, UCTIOIB3Ysl METOJI CIIEIOB.

Ctpouth ceueHuss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BHIMOIHATH (BRIHOCHBIC) TIIOCKHUE YEPTEKHU
W3 PUCYHKOB MPOCTBHIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKJEHUE T'E€OMETPHYECKHUX BEJIMYMH MO O0pa3laM WM ajiropuTMam,
MIPUMEHSIS] U3BECTHBIC aHATTMTUUYECKUE METOIBI PH PEIICHUH CTaHIAPTHBIX MAaTeMaTHUECKUX 3a7a4 Ha
BBIYHCIICHUE PACCTOSIHUNA MEXAY ABYMS TOYKAMHU, OT TOYKH JO TPSMOHN, OT TOYKH JI0 TUIOCKOCTH,
MEXIY CKPEUIUBAIOIIUMUCS TPSIMBIMHU.



Pemate 3asaun Ha HaXOXXJCHHE TE€OMETPUYECKHUX BEIMYMH MO O0paslaM WM aJrOpUTMaM,
IIPUMEHSISI U3BECTHBIC AHATMTUYECKUE METO/bI IIPU PEIICHUM CTaHAAPTHBIX MATEMaTUYECKUX 3a1a4 Ha
BBIYUCIICHUE YIJIOB MEXIY CKPCIIMBAIOLIUMUCA NPAMBIMH, MEXKIY NPAMOM U IIJIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMH, ABYIPAHHBIX YIJIOB.

Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHHMKOB (IpU3Ma, NHpaMHIa) C
npuMeHeHreM (HopMys; BBIYHCISATH COOTHOIIEHHS MEXIY IUIOMAAIMU IOBEPXHOCTEH, 00bEMaMu
10100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh HNOHATUSMU: CUMMETPHSI B IPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh CHUMMETPHH;
LEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMALKIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

[IpumensTh reomeTpuyeckue (paxThl JUIsl pELIEHUS] CTEPEOMETPUUECKUX 3a/1ad, IPEAoJararoinx
HECKOJIbKO LIaroB PelleHus], €CJIU YCIIOBUS IPUMEHEHNUS 3a/laHbl B IBHOU dopMe.

[IpuMeHATH poCTENIINE IPOrPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHUCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBOIMTE NpUMEpPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPHUPOJAE W KU3HH, PACIIO3HABATh
MIPOSIBJIEHUE 3aKOHOB '€OMETPHUH B UCKYCCTBE.

[IpuMeHATH NOJydYEHHBIE 3HAHUS HA MIPAKTHUKE: aHAJIM3UPOBATh PEAIbHBIE CUTYAllUU U IIPUMEHATH
W3YYEHHbIE MOHATHS B MpOIecce MOUCKa PElIeHUs MaTeMaTUyecKu c(popMylInpoBaHHOW MpoOIeMsbl,
MOJIENIMPOBATh PEATBHBIE CHTYyallMd Ha S3bIKE T'€OMETPUHU, HCCIENOBaTh IMOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM T€OMETPUYECKHX MOHATUN M TeopeM, ammapara anreOpbl; pemiarb MpakTHYecKue
3a/1auy, CBSA3aHHBIE C HAXO0K/ICHUEM I€OMETPUUECKUX BEJINYUH.

11 KJIACC

OmnepupoBaTh MOHATHAMHU: IMIIMHAPUYECKAs TOBEPXHOCTh, OOpa3ylOIMUe IMINHAPHUECKON
MOBEPXHOCTH; IWJIMHIP; KOHMYECKAsi TIOBEPXHOCTh, 00pa3yoliue KOHMYECKOH MOBEPXHOCTH, KOHYC;
chepudeckas MmoBepxXHOCTb.

Pacmo3naBate Tena Bpamenust (MUIMHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI TIOJIYUYEHHUS TEJ BPAIICHUS.

KnaccudumupopaTs B3auMHOE pacmosiokeHue chepsl U MII0CKOCTH.

OmnepupoBaTh NOHATHSIMHU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA; IIapOBOU
CJIO#, OCHOBAHHME IIaPOBOTO CJI0SI, BRICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH TEN BpalICHHS, TEOMETPUYECKUX Tell C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh TMOHSATHSIMH: MHOTOTPAHHUK, BIIMCAHHBINH B cepy WM ONMHCAHHBIA OKOJIO CQEephl;
cdepa, BiMCaHHAsi B MHOTOTPaHHUK MJIH TEJIO BPAIICHUSI.

BBIUMCIIATE COOTHOIIEHUS MEX/Ty TUTOIIAIIMH ITOBEPXHOCTEH ¥ 00bEMaMK IOJOOHBIX TEJ.

N3o0paxkaTte u3yyaemble (QUTYpBI OT PYKH H C NPUMEHCHHEM TPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BhINOIHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJI CBEPXY,
cOOKyY, CHH3Y; CTPOHUTbH CCUCHHSI TEJI BPALICHHSL.

W3BnekaTh, WHTEPHPETHPOBATh W IMPEOOPA30BbIBATE HWHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMEeTpPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrImonHATh A€WcTBUSI CNOXKEHUST BEKTOPOB, BBIUUTAHHS BEKTOPOB U YMHOJKEHHS BEKTOpa Ha
YHCII0, 00BACHATh, KAKUMH CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh MpaBUIO Napasuieenunena.

OnepupoBaTh MOHATHUSMH: JE€KaPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIL BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXIy BEKTOPAMH, CKaISIPHOE MPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPBHI.

Haxonuth cymmy BEKTOPOB M TMPOU3BEIACHHE BEKTOpa Ha YHWCIO, YTOJ MEXIy BEKTOpamH,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBath MIOCKOCTh YPABHEHHEM B JIEKAPTOBON CHCTEME KOOPIUHAT.



[TpumensTh reomMeTpruecKue (HaKThl U PEIICHUs] CTEPEOMETPUUECKHIX 3aau, MPEnoIaralmmnx
HECKOJIBKO LIaroB PEIIeHUs, eCJId YCIOBUS MPUMEHEHHS 3a/1aHbl B SIBHOK (opMme.

Pemrats npocreiime reoMeTpuIecKue 3a1a4i Ha IPUMEHEHNUE BEKTOPHO -KOOPAUHATHOIO METOA.

Pemare 3agauMm  Ha  0KA3aTeIbCTBO  MATEMAaTUYECKUX  OTHOLICHMH M HAXOXICHUE
Tr€OMETPUYECKUX BEIUYMH 10 o0pa3laM WIM aIrOpUTMaM, MPUMEHSS W3BECTHBIE METOJbl TpPH
peLIeHN CTaHJAPTHBIX MATEMaTHYECKUX 3a1a4.

[IpuMeHATH IpOoCTENUIINE IPOrPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHMKALMOHHBIE CHUCTEMBI
IIPU PELICHUH CTEPEOMETPUUECKHX 3a/1a4.

[IpuBOUTE NpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B INPUPOJE WM KU3HHU, PACIO3HABATh
IIPOSIBJIEHUE 3aKOHOB '€OMETPHUU B UCKYCCTBE.

[IpuMeHATH NOJydYEHHBIE 3HAaHUS HA NIPAKTHUKE: aHAJIM3UPOBATh PEAIbHBIE CUTYAllMU U IPUMEHSATH
M3yYeHHBIE MOHATHUS B MPOIIECCE MOUCKA PEIICHUS MAaTeMaTHYECKH C(HOPMYIUPOBAHHOW MPOOIIEMBI,
MOJIENIMPOBATh PEAJBHBIE CHUTYyAallMM Ha S3bIKE T'€OMETPUH, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIH C
HCII0JIb30BAHUEM T€OMETPUYECKUX MOHATUN M TEOpeM, ammapara anreOpbl; pemarbh MPaKTHYecKue
3a/1a4y, CBA3aHHBIE C HAXO0KICHUEM I€OMETPUYECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Konuuecmeo uacos dnekmponnvie
No Haumenoeanue pazoenoe u mem npozpammol Beezo Konumponvuvie | Ilpaxkmuueckue (uughposvie)
padomut pabombl oopazoeam. pecypcol
1 BBenenue B ctepeoMeTpurIo 10
9 [Ipsimbie u \{'IJ'IOCKOCTI/I B MpocTpaHcTBe. [lapamienbHOCTh NPSMBIX U 12 1
MIJIOCKOCTEH
3 [lepneHIuKyIApHOCTH NPSAMBIX U MJIOCKOCTEN 12
4 YTrubl MeXy NIPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpasHuku 11 1
6 OO6BEMBI MHOTOI'PAaHHUKOB 1
7 [ToBTOpEHME: CEeueHMs, paCCTOSTHUS U YTJIbl 4 1
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 5 0
11 KUIIACC
Konuuecmeo uacos Inekmponnvie
Ne Haumenoeanue pazoenos u mem npozpammot Beeso Konmponbsnusie Ipakmuueckue (uudghposuie)
pabompi pabomul o0pazoeam. pecypcol
1 Tena Bpamenus 12
2 OO6BbEMBI TEN 5 1
3 BekTopsl ¥ KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN 7 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




Hoypoqﬂoe INIAHUPOBAHUE YPOKOB reOMETPpUHU

10 kaace
Konuuecmeo uacog Jama Onexmponnvie
Ne Tema ypoka Beezo Konumponvuvie | Ilpakmuueckue usyuenus uugposvie
padomut padomul oopaszosam. pecypcol

BBenenue B crepeomerpuio - 10 yacos

OcCHOBHEIE TIOHATHA CTCPCOMETPHU: TOYKa, nmpsamas, TIJIOCKOCTB,

1 | npoctpanctBo. [IpaBuma wu300pakeHMs Ha pPHCYHKaxX: H300pa)KeHUs 1
TJTOCKOCTEH, TapaJJICIBHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

2 [NousTHsi: Tepecekaromyecss IJIOCKOCTH, TepeceKalolecss npsMas H 1
MJIOCKOCTh

3 [NousTHsi: Tepecekaromecss IJIOCKOCTH, TMepeceKalonecs: mpsMas | 1
TJIOCKOCTh

4 3HAKOMCTBO C MHOTOIpaHHHKAMH, HW300paKeHHE MHOTOTPAHHHKOB Ha 1
PHUCYHKaX, Ha MPOSKITMOHHBIX YePTEeKaX

5 HauvanbHble cBenieHHs 0 KyOe U mupaMujie, UX pa3BEpTkU U Monenu. CedeHust 1
MHOTOTPaHHUKOB

6 HauanbHble cBeneHus 0 KyOe U nupamujie, MX pa3BEépTku u Monenu. CedeHus 1
MHOTOTPaHHUKOB

7 [TonsitTne 00 AaKCHOMATHYECKOM IIOCTPOCHHM CTEPEOMETPHH: aKCHOMBI 1
CTEPEOMETPUH U CIEACTBUS U3 HUX

8 [lonsTe 00 aKCMOMAaTHYECKOM IIOCTPOEHMH CTE€PEOMETPUHU: AKCHOMBI 1
CTEPEOMETPUH U CIEACTBUS U3 HUX

9 [lonsTe 00 aKCMOMAaTHYECKOM IIOCTPOEHHH CTE€PEOMETPUHU: AKCHOMBI 1
CTEPEOMETPUH U CIEACTBUS U3 HUX

10 [lonsTe 00 aKCMOMAaTHYECKOM IIOCTPOGHHH CTE€PEOMETPUHU: AKCHOMBI 1
CTEPEOMETPUH U CIEACTBUS U3 HUX. TecT.

Ilpamole u nnockocmu 6 npocmpancmee. Ilapannenvrhocmey npameix u naockocmei - 12 uacoe

11 B3auMHoe pacnonoxeHue NPSAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECs, 1
napajuieNbHbIC U CKPEIIMBAIOIINECS IPSIMbIC

12 [lapannenbHOCTE NPSIMBIX M IUIOCKOCTEH B _TIPOCTPAHCTBE: MapajlielbHble 1
IpsIMbIE B IPOCTPAHCTBE; NAPAJIIEIBHOCTD TPEX MPSIMBIX

13 HapaHJEeJ'IBHOCTL NOpSAMBIX U TJIOCKOCTEH B mpocTpaHcTse: [lapamuiensHocTb 1
MPSIMOH U TFIOCKOCTH

14 | Yrubl ¢ coHanpaBiIeHHBIMH CTOPOHAMHU 1

15 | Yron Mexay npsiMbIMH B IPOCTPAHCTBE 1

16 | Yron mMexxay npsiMbIMH B TPOCTPAHCTBE 1




Konuuecmeo uacos Dnexmponnvie
Ne Tema ypoka Beezo Konumponwvuvie | Ilpakmuueckue u :fyIZZ:; - uugpposvle
pa6omb1 paﬁombz oﬁpasoeam. pecypcot

17 | [lapayuienbHOCTh IJIOCKOCTEH: TapaJlIeIbHbIC TNIOCKOCTH 1
18 | CaoiicTBa mapaJIeIbHBIX TUIOCKOCTEH 1
19 [pocreiimme npocTpaHCTBEHHBIE (UTYpHl HA IUIOCKOCTH: TETpa’lp, KyoO, 1

napasuieNenumnes
20 | IMocTpoenue ceueHwmit 1
21 | TloctpoeHue cedeHU i 1
22 Koumponvuaa paooma Nel no meme '"llpamvie u naockocmu 6 1 1

npocmpancmee. Ilapannenvnocms npamvix u naockocmeii"

IepneHMKYJISIPHOCTD MPSIMBIX H IUIOCKOCTEH - 12 yacoB

23 [lepnenAMKyIApHOCTD MPSMOM U IUIOCKOCTH: MEPIEHAUKYIISIPHBIE NPSMBIE B 1

MIPOCTPAHCTBE
24 | Tlpsimble apaJulelibHbIC M IEPIICHIUKYIISPHBIC K TNIOCKOCTH 1
25 | Tlpsimble napajuieNbHbIe H EPICHINKYIISPHBIC K TNIOCKOCTH 1
26 | [Ipu3Hak nepreHIUKYIIPHOCTH MPSIMON U IIOCKOCTH 1
27 | Ilpu3Hak nepreHIUKYIIPHOCTH MPSIMON U IIOCKOCTH 1
28 | Teopema o mpsAMOH MEPIEHAMKYIISIPHOM IMIOCKOCTH 1
29 | Teopema o mpsAMOH MEPIEHAUKYIISIPHOMN MIOCKOCTH 1
30 | Teopema o psiMOM TEPIEHAMKYISIPHOMN MIOCKOCTH 1
31 [epnieHaUKyYISIp © HAUIOHHEIC:  PACCTOSHUE OT TOUKM /IO MJIOCKOCTH, 1

paccTosiHUe OT MPSMOM JIO TIIOCKOCTH
30 [epneHauKyYISIp © HAIOHHEIC:  PACCTOSHUE OT TOUKM /IO MJIOCKOCTH, 1

paccTosiHUe OT MPSMOM JIO TIIOCKOCTH
33 [eprieHOUKYISIp © HAK/IOHHbIC: PAacCTOSHUE OT TOYKH JO ILIOCKOCTH, 1

paccTossHUE OT MPSMOU JIO TIIOCKOCTH
34 [eprieHOUKYIS)p W HAKIOHHBIC: PACCTOSHHUE OT TOYKU JO IIJIOCKOCTH, 1

paccTosiHUE OT IPSIMOM 0 MIIOCKOCTHU. TecT.

Yribl MexRAy NPIMBIMH M IIOCKOCTSMH - 10 yacoB

35 | Vbl B pOCTPaHCTBE: YIOJI MEXKY MPAMOHN U TIOCKOCTHIO 1
36 | [IByrpaHHBI yToJ, IMHEHHBIN YrOJI JBYTPAaHHOTO yria 1
37 | JAByrpaHHBI yToOJ, IMHEHHBIN YrOJI JBYTPaHHOTO yria 1
38 HepneHz[mSmepHocn, TUIOCKOCTEH: MpPU3HAK MEPIEeHANKYIIPHOCTH JIBYX 1

IJIOCKOCTEN
39 | [epneHIUKYIIPHOCTh IUIOCKOCTEH: MpPU3HAK MEPIEHAUKYISPHOCTH JIBYX 1




Konuuecmeo uacog Dnexmponnvie
Ne Tema ypoka Beezo Konumponwvuvie | Ilpakmuueckue u ;VIZZ; - uugpposvle
paﬁombl paﬁombl oﬁpasoeam. pecypcot
IJIOCKOCTEN
40 HepHeHﬂHEynﬂpHOCTb IJIOCKOCTEN: MpU3HAK MEPIEHAUKYISIPHOCTH JBYX 1
TJIOCKOCTEH
41 | Teopema o Tpéx MepHEHIUKYIAPaxX 1
42 | Teopema o TpEX NMepHEHIUKYIAPAX 1
43 | Teopema o Tpéx nepreHAMKYIsIpax. Pemenne 3amau 1
44 Koumponvuan paboma No2 no memam "IlepnenOuxynapnocms npamuix u 1 1
naockocmeii” u " Yenvt mexcoy npamovimu u naockocmanu'’
Mnozoepannuxu - 11uacos
45 ITonsiTue MHOI'OrpaHHHKa, OCHOBHBIC ?J’[eMeHTBI MHOT'OI'paHHHKA, BBITYKIIBIC 1
1 HEBBIITYKJIBIC MHOT'OI'PAaHHUKH, Pa3BEPTKa MHOI'OI'paHHUKA
46 HpI/I3Ma: n'yTOJII)HaSI mnmpusMa; r'paHld W OCHOBAHHA IIPU3MBI; IIpiAMasd H 1
HaKJIOHHAs IIPHU3MBI; OOKOBAast ¥ MOJTHAS ITOBEPXHOCTH NIPHU3MBI
47 | [Napanmenenuiesn, TPsIMOYTOJBHBIN MTAPAJLICIICITATIC M €T0 CBOWCTBA 1
48 [Mupamuga: N-yronbHas nmupaMua, TPaHH U OCHOBAHWE MHPAMHIEL; OokoBast 1
Y TIOJTHASI IOBEPXHOCTH MUPAMU/IbI; IPAaBIIIbHASA U YCeuEHHAS TMpaMuia
[IpaBuibHBIE MHOTOTPAaHHUKH: IIOHSATHE MPABUJIBHOTO MHOTOTPAaHHHKA;
49 | mpaBWiBbHAs TpU3Ma W TPaBWIbHAS MHPAMUJA; MPaBUIbHAS TPEYroNbHAs 1
MMpaMHJIa ¥ TPABIIIGHBIN TETPadIp; Kyo
50 [IpencraBnenue o MPaBWIIBHBIX MHOTOTPAHHHKAX: OKTadp, MOAEKa’daAp H 1
HKOCadIp.
CuMmMeTprss B TPOCTPAHCTBE: CHMMETPHSI OTHOCHUTEIBHO TOYKH, MPIMOH,
51 | mmockocTH. ONEMEHTHl CHMMETPUH B TNHpaMHUAAX, IapajuieNennienax, 1
MIPaBIJIBHBIX MHOTOTPaHHHUKAX
52 | BeruncneHne IeMeHTOB MHOTOTPAaHHUKOB: péOpa, THaroHal, yriibl 1
53 [Inomans OOKOBOI MOBEPXHOCTH W ITONHOW TOBEPXHOCTH MPSIMON MPU3MBL, 1
IJIOMIATh OCHOBAHHIA, TeOpeMa 0 OOKOBOMW MOBEPXHOCTH MPSIMON MTPU3MBI
54 [Inomans OOKOBOI MOBEPXHOCTH W IMOBEPXHOCTH NPABHIBHOW IMHPAMHUIIBI, 1
TeopeMa O IO OOKOBOW MOBEPXHOCTH YCEUEHHON MTUPAMUIBI
55 | Konmponwvnas paboma Ne3 no meme "Muozozpannuxu'’ 1 1
O0BbEMBI MHOTOTPAHHHMKOB - 9 yacoB
56 | Ilousitue 06 00béMe 1
57 | OcHoBHbIe cBOMCTBa 00pEMOB. O0BEM MapallIesenuIesa. 1




Konuuecmeo uacos Dnexmponnvie
Ne Tema ypoka Beezo Konumponwvuvie | Ilpakmuueckue u :fyIZZ:; - uugpposvle
padomul pabomul obpazoseam. pecypcol
58 | OObEM npaBUIIBHON THPAMUIBL. 1
59 | OObéM yceu€HHOW MUPaMHUIbI 1
60 | OObEM MUpaMKIBI PEIICHHUE 33]1a4. 1
61 | OObEM mpsMOI TPU3MBL 1
62 | Beruncienue 006éMoB Ten. O0BbEM IPU3MBIL. 1
63 | Pemenue 3aqa4. O0BbEM MPU3MBL THPAMUJIBI. 1
64 | Konmponvnas paboma Ne4 no meme ""Oovémbl mnozozpannuxos” 1 1
IloBTOpEHMe - 4 yaca

65 [ToBTOpenue, 0600MIeHNE cucTeMarn3alys 3HaHui. [locTpoeHne cedeHud B 1

MHOT'OT'paHHHKE

IToBTOpenne, o00O0OmIEHHWE  CHCTEMAaTHW3allds  3HAHWW.  BeramciieHue
66 | paccTosHMIT: MEKIY IBYMsS TOYKAMH, OT TOYKH O MPSAMOH, OT TOYKH [0 1

IIJIOCKOCTH, MCXKY CKPCHIUMBAOIIMMUCA ITPAMbIMU
67 | Hmozoeasn konmponvnasa paboma No5 1 1

[ToBTOpEeHue, OOOOICHNE CHUCTEMATH3alMs 3HAHWHA. BBIUHCIICHHE YTJIOB:
68 | MeXIy CKpENIMBAIOIMMHUCSA TPAMBIMH, MEXIY MPSIMOW U TUIOCKOCTHIO, 1

JIBYTPAaHHBIX YTJIOB, YTJIOB MEXKAY ITOCKOCTSIMHU

OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 0




Hoypoqﬂoe IJIAHUPOBAHUEC YPOKOB reOMETPpUHU

11 kmacc
Konuuecmeo uacos Dnexkmponnsle
No Tema ypoka Beezo Konmponouwvie | Ilpakmuueckue uj;z::; - uugpposvle
paﬁombl paﬁombl oﬁpasoeam. pecypcot
Tena epawienus - 12 yacoes
1 Cdepa u map: 1ieHTp, paauyc, AMAMETp; IUIOIIAlb TOBEPXHOCTH CephI 1
2 B3aumHoe pacriosiokenue cdepbl M IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K 1
cdepe; iomaab cheps
3 N3zobpaskeHue cdepsl, mapa Ha miaockoctu. CevueHus mapa 1
4 Hunuaapuueckas TIOBEPXHOCT, oOpa3sytorue LUJTAHIPUYECKON 1
ITOBEPXHOCTHU, OCh HUJIIMHAPHUYICCKOU IMOBEPXHOCTHU
5 Huauaap: ocHOBaHUS U OOKOBasl IOBEPXHOCTh, 00pa3yrollas U 0Ch; IJIOIIA b 1
OOKOBOH W TIOJTHOM MTOBEPXHOCTH
Nzobpaxenne nuimHApa Ha TUiockocTH. Paspéprka mummHzpa. CeueHus
6 nuiIuHApa (IJIOCKOCTRI0, TapaUIebHONM WM TEPICHIUKYIIAPHON OCH 1
AJTUHIPA)
7 Konnueckas MOBEPXHOCTB, o0pa3yrole KOHHYECKOW IOBEPXHOCTH, OCh U 1
BepIIMHA KOHMYECKON ITOBEPXHOCTH
8 KOHyCi OCHOBaHHE W BepIMHa, o0pa3yiomas W OCh; IUIOMAIs, OOKOBOW H 1
ITOJIHOM ITOBEPXHOCTH
9 VYceuéHHBIE KOHyC: OOpasylolme W BBICOTa; OCHOBaHHA W OOKOBas 1
ITOBEPXHOCTh
Nzobpaxenne koHyca Ha miockocTH. Pa3Béprka koHyca. CedeHHsl KOHyca
10 | (mmockocThiO, TMapaiieTbHOH OCHOBAaHWIO, W IUIOCKOCTBIO, TPOXOISAIIEH 1
4yepe3 BepITNHY)
11 | KomOuHanys Ten BpaiieHusi © MHOTOTPaHHUKOB 1
12 MHororpaHHUK, OINUCAaHHBIA OKOMO cdepbl; cdepa, BOHCAHHAS B 1
MHOTOTPaHHHUK WM B TEJIO BPAIICHUS
Oo0vémut men - 5 uacos
13 | INousTue 06 00bEMe. OCHOBHBIE CBOMCTBA 0OBEMOB TEl 1
14 O0BéM nuMHApa, KOHYyCca 1
15 | OObém mapa u niomaap cheps 1
16 [lomoOubie Tena B mpocrpaHcTBe. COOTHOIIGHUS MEKIY IUIOIMIAISIMHU 1
MTOBEPXHOCTEN, 00bEMaMHU MOIOOHBIX TEI
17 Konmponvnaa paooma Nel no memam "Tena epawenua” u "Ob6vemut 1 1

144

men




Konuuecmeo uacog Dnexmponnvie
Ne Tema ypoka Beezo Konumponwvuwvie | Ilpakmuueckue u ;){Z:Z’:Zl - uugpposvle
padomul pabomul obpazoseam. pecypcol
Bexmopuot u koopounamel ¢ npocmpancmee - 10 uacos

18 | BekTop Ha MIOCKOCTH U B MPOCTPAHCTBE 1
19 | CnoxxeHne M BHIYMTAHUE BEKTOPOB 1
20 | YMHOXEHUE BEKTOPA HA YKCIIO 1
21 Paznoxxenne BekTOopa MO TPEM HEKOMIUIAaHAPHBIM BekTopam. I[IpaBuiio 1

napaJuiesenunesnaa
22 | PemeHue 3a/1a4, CBI3aHHBIX C MPUMEHEHUEM TPABUII ACHCTBUH C BEKTOPaMHU 1
23 [IpsMoyronpHas cucTema KOOpAMHAT B TpocTpaHcTBe. KoopuHAaThl BEKTOpA. 1

IIpocTeitime 3a1aun B KOOpJUHATAX
24 | Yron mexnay BekTopamu. CKasipHOe IPOU3BEACHNE BEKTOPOB 1
25 | BolunciieHHE YIII0B MEXKIY NPSMBIMH U TUIOCKOCTSIMH 1
26 | KoopriHaTHO-BEKTOPHBINA METO/I P PEIICHUN IreOMETPHYUECKHX 33144 1
27 Koumponvuaa paooma Ne2 no meme '"Bexkmopvt u kKoopounamoel 6 1 1

npocmpancmee'

Iloemopenue, 0606wenue u cucmemamu3ayus 3HAHUIL - 7 4a4cos

28 [ToBTOpeHue, 000OIMEeHNE U cucTeMaTH3alusl 3HaHui. OCHOBHBIC (UTYPHI, 1

(haKThI, TEOPEMBI Kypca ITaHUMETPHH
29 [loBTOpenue, o0obmenne n cucremartn3awsl 3HaHWH. OCHOBHBIE (DHUTYPHI, 1

(haKThI, TEOPEMBI Kypca ITaHUMETPHH
30 [ToBTOpeHne, 0000MEHe W cCHUCTEMaTH3aMsl 3HaHWH. 3a1auu IIaHUMETPUH 1

Y METOMBI X PElIeHUS
31 [loBTOpeHue, 0000IIEHNE 1 cHCTeMaTH3aIlks 3HAHUN. 3a/a9n TUIaHUMETPUU 1

Y METOMBI X PElIeHUs
32 [loBTOpenue, o0oOImenne n cucremaTtn3anys 3HaHU. OCHOBHBIE (DHUTYDHI, 1

(haKThI, TEOPEMBI Kypca CTepeOMETPUH
33 | Hmozosas konmponvnasa paboma Ne3 1 1
34 [loBTOpeHue, 0600IIeHNE U CHCTeMAaTH3aINs 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB 11O [TPOTPAMME 34 3 0
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