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HOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamma y4debHOTO Kypca «['eomerpusi» 6a30Boro ypoBHsS miisg oOywaromumxcs 10 —11
KJIaccoB pa3paboTaHa Ha ocHOBe DesepaibHOrO rocy1apCTBEHHOTO 00Pa30BaTENbHOTO CTAHAAPTA CPETHETO
o0m1ero o0pa3oBaHus, C y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHIA, IPEIBSIBIISIEMBIX K MATEMATHUYESCKOMY
00pa3oBaHuIO, U TPAAULUI POCCHIICKOTO 00pa3zoBanus. Peamu3aiws mporpaMMbl 00e€CIICUnBAET OBJIAJACHUE
KITFOYEBBIMH KOMITETEHIIMSIMH, COCTaBIISIONIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMIPEPHIBHOTO 00Opa3oBaHMsI,
[[EJIOCTHOCTH OOIIEKYIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHUS JIMYHOCTH O0YUarOIIHXCS.

PaGouass mporpamma mo ydeOHOMY Kypey '"T'eomerpus" mns oOyuatomuxcs 10-11  xmaccos
pa3paboTaHa Ha OCHOBE:

- Ycraba MAOY COII n. HoBoHMKOIaEBCKHIA;

- ITlomoxkeHus o Qopmax, MMEPUOTUIHOCTH, TIOPSAKE TEKYIIErOo KOHTPOJS YCIIEBAGMOCTH U
MPOMEXYTOUHOM arrectanuu ooydaroniuxcss B MAOY COII . HoBoHuKoIaeBCKUiA;

- Ilpukaza MunoOpnayku Poccum ot 17 mas 2012 1. Ne 413 «O0 yrBepxaeHuu ¢eaepaibHOro
roCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CpenHero oomero odpasoBanus» (3apeructpuponan 07.
06. 2012 r. N 24480)

- Ilpukaza MunucrepctBa npocsemnienus Poccuiickoit ®enepaunn ot 18.05.2023 Ne 371 “O6
yTBEep)KJAeHHH  (defepalibHO  00pa3oBaTeNIbHOM  MpOTpaMMBbI  cpenHero  oOmiero  obOpazoBaHus™
(3apeructpuposan 12.07.2023 Ne 74228)

- [Ipukaza MunucrepctBa npocsemienus PO ot 02.08.2022 Ne 653 «O06 yrBepxkaennn GeaepaabHOTO
MEepPEeYHsT AIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB, IOMYIIEHHBIX K HCIIOJB30BAHHUIO TPU peali3alliu
MMEIOIINX TOCYIApCTBEHHYIO aKKpeauTanuio obpaszoBarenbHbix mporpamm  HOO, OO0, COO»
(3apeructpupoBan 29.08.2022 Ne 69822) B nmporpamme yuTeHBI WIeH U TOJ0KeHUsT KoHIeNuy pa3BUTHS
MareMaTtndeckoro oopasoBanus B Poccuiickoit deneparmm.

HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca reOMETpUM Ha YpPOBHE CpenHero oouiero obpa3zoBaHHs OOYyCIOBIEHA
IIPAKTUYECKOM 3HAYMMOCTBIO METAllPEIMETHBIX U MPEAMETHBIX Ppe3yJIbTaTOB OOYyYEHHS TE€OMETPUMU B
HaIpaBJICHUU JIMYHOCTHOI'O Pa3BUTUS OoOydaromuxcs, GopMUpoBaHUs (YHKIHMOHAIBHON MaTeMaTHYeCKOU
IPaMOTHOCTH, H3YY€HHMs JpYrHX Yy4eOHbIX JIuCHMIUIMH. Pa3zButue y oOydaromuxcss HpaBUIbHBIX
IIPEJCTABICHUN O CYIIHOCTU M MPOUCXOXKAECHUN F€OMETPUUYECKUX a0CTPaKIMHA, COOTHOIIEHUN PEaIbHOTO U
UJCAIIBHOTO, XapaKTepe OTPaKCHNsI MaTEMaTUYECKON HAYKOM SIBJICHUM U IIPOLECCOB PEAIBHOTO MHUPA, MECTE
Ir€OMETPUH B CUCTEME HAYK M POJIM MAaTEMaTHYECKOI0 MOJCINPOBAHNS B HAYYHOM IIO3HAHUU U B NIPAKTUKE
CrocoOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHMPOBO33PEHMs Y4alllUXCs, a TaKKe KayecTB MBbIIUICHUS,
HEOOXOAUMBIX JUISl aJjallTallii B COBPEMEHHOM OOI1IEeCTBE.

I'eometpus sBiseTCs OJHUM U3 0a30BBIX NPEIMETOB Ha YPOBHE CPEAHEro o0Iero oopa3zoBaHus, TakK
Kak 00ecrieyuBaeT BO3MOXKHOCTh M3YU€HHs KaK TUCIMIUIMH €CTECTBEHHO-HAy4YHOI HAIlpaBJIEHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (opMUpyeMoe NpHU H3YYEeHHH OOYYaIOUIUMHCS TOHSATUHHBIX OCHOB
FEOMETPUM U MOCTPOCHUM LIENIOYKU JIOTUYECKUX YTBEPXKICHUN B XOJE PELICHUS T'€OMETPUYECKUX 3aiad,
YMEHUE BBIIBUIaTb WM OIPOBEPrarb THUIIOTE3bl HENOCPEACTBEHHO HCIOJIB3YIOTCS IPU PEIICHUU 3a1a4
€CTECTBEHHO-HAYYHOT'0 LIMKJIa, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHHe OpHUEHTHpPOBAThCA B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pOJIb BO BceX 001acTsaxX
NeATeNbHOCTH yenoBeka. OpHueHTalus YyeJoBeKa BO BpEMEHH U MPOCTPAHCTBE — HEOO0X0AUMOE YCIOBHE €ro
COLIMANIBHOTO OBbITHSA, (hopMa OTPAKEHUS OKPYXKAIOIIEr0 MUPA, YCIOBHE YCHEUIHOTO MO3HAHUS U aKTUBHOTO



npeobpa3oBaHus neicTBUTENbHOCTH. OnepupoBaHue MPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAUHSCT pa3HbIe
BUJBI YU4E€OHOH M TPYHAOBOH IEATENBHOCTH, SBISETCS OJHUM K3 NPO(PECCHOHATBHO BAXKHBIX KAydecCTB,
MO3TOMY aKTyajbHa 3agada (OpPMHUpPOBaHUSA Yy OOYJAIOIUXCS TMPOCTPAHCTBEHHOIO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOPa3HOTO MBILIUICHHS — CYHIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPAKTHYECKOU
JEATETBbHOCTH 10 MHOTHM HAIPaBJICHUSM.

Llens ocBoeHusi mporpammbl ydebHoro Kkypca «l'eomerpus» Ha 0a30BOM YpoBHE OOydeHHS —
00m1eo0pa3oBaTeIbHOC W OOIICKYIBTYPHOE pPa3BUTHE OOydarONIMXCs 4Yepe3 00eCleYeHHe BO3MOXKHOCTHU
NpUOOPETEHUSI U HCIIOJIb30BAHMS CHCTEMAaTHYECKIX T€OMETPUYECKUX 3HAHWUN M JEHCTBHIA, CrIeI(UIHBIX
re€OMETPUH, BO3MOYKHOCTH YCIICIIHOTO MPOJOJDKEHHUS 00pa30BaHMS 10 CHEIHMATBHOCTSM, HE CBS3aHHBIM C
MPUKJIAJHBIM UCHOJIH30BAHUEM F€OMETPHUH.

[Tporpamma mo reomeTrpun Ha 6a30BOM YpOBHE INMpeJHA3HAYCHA IJISi OOYJAIOUINXCS CPEIHEH MIKOJIBI,
HE WCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHEHHWH Ha ypPOBHE OCHOBHOTO oOmiero oOpasoBanus. Takum
o0pa3oM, oOydJaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MaTEMaTUYECKUE YMEHUS, CBSI3aHHbBIC
co crneundukoi reoMeTpur U HEOOXOJMMBbIE JJIsl KU3HU B COBpeMEeHHOM oOmectBe. Kpome 3toro, onu
UMEIOT BO3MOXKHOCTh M3YUUTh TEOMETPHIO OoJiee TITyOOKO, €Cli B JajbHEHIIIeM BOSHUKHET HEOOXOMMOCTh
B T€OMETPHUECKUX 3HAHUAX B IPOPECCHOHATBHOM JIEeITETHHOCTH.

JIoCTIDKEHHME TeNTM OCBOGHHSI MPOTPaMMBI 00ECIIEYMBAETCSl PEIIEHHEM COOTBETCTBYIONIMX 3ajad.
[IpuoputeTHbIMu 3asayamMu OcBOoeHMsI Kypca «l'eomerpum» Ha 0azoBoM ypoBHe B 10—I11 kmaccax
SIBIISTEOTCSI:

e (dopMupoBaHHWE MpPENCTABICHUS O TEOMETPHHM KaK YacTH MHUPOBOW KYJIbTYPHl M OCO3HaHHE €&

B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopMupoBaHHE TMpPEACTABICHUS O MHOTOTPAaHHMKaX M TelaxX BpalleHHs KaKk O Ba)KHEHIINX
MaTeMaTHYEeCKUX MOJIEJISX, MO3BOJISIIOIINX OMUCHIBATh M U3Yy4aTh pa3HbIE SIBJICHHS OKPYKAIOIIETO
MUpa;

e (QopMupoBaHHE YMEHHS pacro3HaBaTh Ha 4YepTekKax, MOJEISIX U B peaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BPAILLECHHS;

e OBJIQJICHHE METOJaMM pEeUICHHsS 3ajJady Ha MOCTPOEHHUS Ha H300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

e (opMupoBaHHE YMEHHS OINEPUPOBATh OCHOBHBIMHM MOHSTUSAMH O MHOTOTPAaHHHMKAX M TeJax
BpAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHHE AJITOPUTMAMH PELIECHUS OCHOBHBIX THUIOB 3aJa4; (OPMUPOBAHHE YMEHUSI MPOBOJIUTH
HECJIOKHbBIE JOKa3aTelIbHbIE PACCY)KJICHUS B XOJ€ PEIICHUs] CTEPEOMETPUUYECKUX 3a/lad U 3a/ad ¢
MIPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE HUHTEIUICKTyalbHBIX M TBOPYECKUX CHOCOOHOCTEH O0O0ydJarolmuxcs, [O3HABATEIbHOU
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KpUTHUYHOCTH MBIIIJICHHUS,

e (opmupoBanue GyHKIHOHATHHONW TPAMOTHOCTH, PEJICBAaHTHONW T'€OMETPUU: YMEHUE PACIO3HABATH
MIPOSIBIIEHUSI TEOMETPUUYECKHUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEalbHBIX KU3HECHHBIX
CUTyallMsiX M TMpPH HU3YYEHUU JPYIHMX Y4YEeOHBIX TMPEAMETOB, IPOSBICHHUS 3aBHUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYyIHpPOBaTh HMX Ha S3bIKE T'€OMETPUM M CO3/1aBaThb I'€OMETPHUYECKHE
MOJIeIM, TPUMEHSATh OCBOEHHBIH TE€OMETPUYECKMH ammapaT /s pelIeHus HPaKTUKO-
OPUEHTUPOBAHHBIX 33J1a4, UHTEPIIPETUPOBATh U OLIEHUBATH MOTY4YE€HHBIE PE3YJIbTATHI.

OTnuuuTeNbHOM 0COOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS. BKIIIOYEHHE B KypC CTEPEOMETPHM B Hauale
€ro M3y4eHHUs 3a/ay, pellaeMbIX Ha YPOBHE HMHTYUTHUBHOTO I[O3HAHUS, M ONPEAETIEHHBIM 00pa3oM
OpraHu3oBaHHas paboTa HAJ HUMH, YTO CIOCOOCTBYIOT PA3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUIEHUS], CTUMYJIUPYET NMPOTEKaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K JaJIbHEUIIEMY U3Y4YEHHUIO
npeaMera.



[Ipenmourenne oTAAETCS HArISIHO-KOHCTPYKTUBHOMY METOJy OOy4YEeHHS, TO €CTh TEOPETHUECKHE
3HaHUS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTUYECKOW MIeATelnbHOCTH. Pa3Butne
MPOCTPAHCTBEHHBIX MPEJCTABICHUN y yJalIUXCS B Kypce CTEPEOMETPUH IMPOBOIUTCS 3a CUET PELICHHS
3aJa4 Ha CO3/IaHUE MPOCTPAHCTBEHHBIX 00Pa30B U 33aJa4 Ha ONEPUPOBAHUE POCTPAHCTBEHHBIMH 00pa3amH.
Co3manue oOpa3za MPOBOAMTCS C ONMOPOM HAa HATISAHOCTh, a ONEPUPOBAHHE O0pa3oM — B YCIOBHSIX
OTBJICUEHHSI OT HATJISIAHOCTH, MBICIIEHHOTO H3MEHEHUS €T0 MCXOHOTO COJICPKAHMSL.

OcHoBHbIE coaepxaTelbHble JUHUKM Kypca «l'eomerpum» B 10-11 kmaccax: «MHOTrOrpaHHUKWY,
«[IpsiMble 1 TUIOCKOCTH B MpocTpaHCcTBe», «Tena BpameHus», «BeKTopsl 1 KOOPAWHATHI B MPOCTPAHCTBEY.
dopMupoBaHUE JOTMYECKHX YMEHHUH paclpeneNnseTcss He TOJBKO IO COACPIKATEeNbHBIM JIMHHUSIM, HO U TIO
roJjiaM oOy4eHHs Ha YPOBHE CPETHET0 00IIero 00pa3oBaHusl.

Conepxannie 00pa3oBaHHs, COOTBETCTBYIONIEE NPEAMETHBIM pe3ylbTaTaM OCBOCHHS paboueit
MIPOTPaMMBI, pacrpeneI€HHBIM 10 ToJaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaJCHHE
T€OMETPUYECKUMHU TOHSATHSAMH WM HaBBIKAMH OCYIIECTBISUIOCH TIOCIEOBATENIbHO W IOCTYNATENBHO, C
COOJIIOJICHHEM TIPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMUS BKIIOYAIMCH B OOILIYIO CHCTEMY

reOMETPHYECKHX MPEJACTABICHAN o0ydarommxces, PacIIUpss W yriyounsas e€, oOpa3ys MpOYHbIE
MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wm3ydenue reomerpun oTBOAMTCS 2 Yaca B Hexenro B 10 kimacce n 2 waca B Henmenmo B 11 kimacce,
BCETo 3a JiBa rojia 00ydeHus - 136 yueOHbIX 4acoB.



COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsimble U IJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, NpsAMas, IUIOCKOCTb, MpocTpaHCTBO. lloHatue 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUU U CICIACTBUS U3 HUX.

B3anMHOe pacnosiokeHue TpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NapajUlelbHbIE U
CKpeuuBampoImuecs npsamsle. IlapamnenbHOCTh NPAMBIX M IUIOCKOCTEM B NPOCTPAHCTBE: NApAJLICIIbHBIC
IpsIMBIE B TIPOCTPAHCTBE; MAapaUIEIbHOCTD TPEX NPSIMBIX; MMAPAUIEIBHOCTh MPSAMOM U INIOCKOCTH. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMHM; YTOJl MEXIY HPSMBIMH B IpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH:
napajuieNibHble MJIOCKOCTH; CBOMCTBA MapauleNbHbIX MIocKocTel. [TpocTeiine npocTpancTBEHHBIE (GUTYPBI
Ha IUIOCKOCTH: TeTpa’p, KyO, napajuieienumnes; IOCTPOCHUE CEYEHU M.

[lepneHMKYISIPHOCTD NPAMON U IJIOCKOCTH: NEPIEHINUKYISPHBIE NMPAMBIE B IPOCTPAHCTBE, NPSIMbIE
MapajuleIbHbIE U NMEPIEHANKYJAPHBIE K IUIOCKOCTH, NMPU3HAK MEPHEHIUKYIIPHOCTH MPSMOM U IIJIOCKOCTH,
TeopeMa O NPSIMOW MNEPIEeHIUKYIIPHOM IUIOCKOCTH. YTIJIBI B IMPOCTPAHCTBE: YroJl MEXAy HNpsAMOM W
IJIOCKOCTBIO; JBYTPAaHHBIM YroJ, JUHEHHBIM yroja ABYIpaHHOro yria. llepnenaumkynsp ¥ HakJIOHHBIE:
paccTosiHHe OT TOYKU JO IUIOCKOCTH, PACCTOSIHME OT MHpPSIMOM 10 IUIOCKOCTH, MpOoeKuus (GUrypbl Ha
IJIOCKOCTh. [lepnenauKyIspHOCTh INIOCKOCTEN: MPU3HAK MEPIICHINKYISIPHOCTH ABYX IUIocKocTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHUKHU

[lonsiTME MHOTOTrpaHHHMKA, OCHOBHBIE DJEMECHTBI MHOTOTPAHHMKA, BBIIMYKIbIE M HEBBIITYKIIbIC
MHOTOTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrospHas npusMa; TpaHU U OCHOBAHUS IPHU3MBI,
npsiMas M HAKJIOHHas Tpu3Mbl; OOKOBas M IOJIHAs TOBEpPXHOCTh mpusMel. [lapamnenenunern,
IIPSIMOYTOJIBHBIN MapajuIeNeNuIe]] U ero cBorcTa. [Iupamuaa: N-yrojapHas nupamMuaa, TpaHU U OCHOBaHUE
nupaMuzbl; OOKOBask M MOJIHAs MOBEPXHOCTh MUPAaMUAbI; IPaBUIbHAA U yCeYEHHAs NMUpPaMUAa. DJIEMEHThI
IIpU3MBbl U upaMubl. [IpaBUIIbHBIE MHOTOIDAaHHUKH: MOHATHE NIPAaBUIIBHOIO MHOIOI'PAHHHUKA; [TPABUJIbHAS
IpU3Ma W NpaBWIbHAs NMUPAMUJA; NpaBUIbHAs TPEYrojbHAas NUpaMHUAA M IPABUIBHBIA TETpa’lp; KyoO.
IIpencraBieHyre O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTa3Ap, AOJEKa’ap U ukoca’ap. CedeHus NPU3MBL U
MIAPaMHUJIBI.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOM, IUIOCKOCTH. OJIEMEHTBI
CUMMETPUH B IUpaMUax, Napajuieicnuneaax, IpaBuabHbIX MHOIOTPaHHUKAX.

Bbluncienue 31e€MEHTOB MHOIOIpDAaHHMKOB: pé&Opa, auaroHanu, yrasl. [lnmomane GokoBoi
MIOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSAMOM MNPU3MBI, IJIOIIAJb OCHOBaHMUN, TeopeMa O OOKOBOMi
MIOBEPXHOCTU MPSMOM mpu3mbl. Ilnomans 60KOBOM MOBEPXHOCTH W MOBEPXHOCTH MPAaBUIIBHOW MUPAMUJBI,
Teopema o Iomaau yceuéHHoi nupamusl. [lonstue 06 06béme. O0bEM MUpaMUIbl, TPU3MBIL.

[TonoOuble Tena B mpocrpaHcTBe. COOTHOIICHUS MEXIy IUIOMAASIMU IOBEPXHOCTEH, oO0bEMamu
M0I00HBIX TeN.

11 KIIACC

Tesna Bpamenus

[unuuapudeckasi MOBEPXHOCTh, 00pa3yroNue HMIMHIPUIECKON MOBEPXHOCTH, OCh IIMJIMHAPHUECKOM
noBepxHoCTU. LlMauHIp: ocHOBaHMS W OOKOBasi MOBEPXHOCTb, OOpa3yroliasi W OCh; IUIOIAAb OOKOBOHW U
IIOJIHOW ITOBEPXHOCTH.



Konnueckass moBepxHOCTb, 00pa3yrolliie KOHUYECKOW INOBEPXHOCTH, OCh U BEpIIMHA KOHHYECKOMN
noBepxHocTd. KoHyc: OCHOBaHME W BepUIMHA, OOpasymomas M OCh; IUIOMAAb OOKOBOW M IOJHOM
MOBEPXHOCTU. Y CCUEHHBIN KOHYC: 00pa3yIOIINe W BRICOTA; OCHOBAHUS U OOKOBasl MOBEPXHOCTb.

Codepa u map: neHTp, paguyc, AUamMeTp; IJIOUIaas MOBEPXHOCTU cepsl. BanMuoe pacnosoxenne
cdepsl U TIOCKOCTH;, KacaTelbHasl INIOCKOCTh K cepe; mIomanb chepsl.

N3006pakeHnue Tes BpaleHus Ha IUIOCKOCTH. Pa3BEpTka UIMHApa U KOHYCA.

KoMOuHarmu ten BpalieHus ¥ MHOTOTPAaHHUKOB. MHOTOT'paHHUK, OIMMCAHHBIN 0KOJIO cepsr; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK, UJIM TEJIO BPAIllCHUS.

[Tonste 06 oO0béme. OcHOBHBIE cBOlicTBa 00BEMOB Ten. Teopema 00 00bEME NPAMOYIOJBLHOTO
napaiesnienumnesa u ciueacTeus u3 He€. O0bpEM muuHIpa, KoHyca. O0BEM mapa u miomaas chepsl.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOIIAAIMU IOBEPXHOCTEH, 00BEMamu
MOJ0OHBIX Tel.

Ceuenust nmnauHApa (mapamieIbHO M HEPIEHIUKYISPHO OCH), CEYeHUs KoHyca (mapasuieabHOoe
OCHOBAHUIO U MPOXOJIlee Yepe3 BEPIIMHY), CEUCHHUs 1Iapa.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. CloXKeHHe U BHIYMTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yrcio. Pa3noxkeHne BekTopa 1o TpéM HEKOMIUIaHApHBIM BekTopaM. IlpaBuino nmapamienenunena. Pemenue
3a/1a4, CBA3aHHBIX C MPUMEHEHUEM IMpaBWIl ACUCTBUI ¢ BekTopamu. [IpsmoyronbpHas cuctema KOOpIUHAT B
npocTtpancTtBe. KoopamHatel BekTopa. lIpocreiimme 3amaum B KOOpAMHATaX. YTOJ MEXAY BEKTOpPaMHU.
CkansipHoe MpoU3BeJeHHE BEKTOPOB. BhIuncieHune yriioB Mexxy NpsSMbIMH U TuIocKocTsIMU. KoopauHaTtHo-
BEKTOPHBINA METOJ] PU PELIEHUH F€OMETPHUUECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI

JIMUYHOCTHBIE PE3YJIbTATBI

JIMdHOCTHBIE  pe3yJdbTaThl  OCBOCHHS  IpOoTpaMMbl  ydeOHOro  mpeamera  «MaTemMaTHKay
XapaKTepU3YIOTCS:

I'paxxnanckoe BocuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKONH TO3HMIMKA OOYYAIOMIEToCs KaK aKTHBHOTO W OTBETCTBEHHOTO
qJIecHa POCCHUUCKOTO OOIIECTBA, NPEJACTABJICHHEM O MATEMaTHYEeCKUX OCHOBaX ()YHKIIMOHUPOBAHHS
Pa3IUYHBIX CTPYKTYp, SIBICHUHU, MPOLEAYpP TPaKIAHCKOTO 00mecTBa (BBIOOPHI, OMPOCHl U TP.), YMEHHEM
B3aUMO/ICHICTBOBATH C COIMAIIBHBIMU MHCTUTYTAMHU B COOTBETCTBUU C MX (DYHKIIMSIMU U HA3HAYCHUEM.

IMaTpuoTHYecKkoe BOCIUTAHME:

c(OPMUPOBAHHOCTBIO POCCUICKON TIpakJaHCKOW HWIEHTHUYHOCTH, YBAXEHUS K MPOUUIOMY U
HACTOSIIIEMY POCCHIICKOM MaTE€MaTHKHA, LEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHUSM POCCUUCKUX
MAaTEMaTUKOB W POCCUUCKON MAaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THUX JOCTUKEHHA B APYrUX
HayKax, TeXHOJIOTHAX, Chepax IKOHOMHUKH.

JAyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUEM JYXOBHBIX I[EHHOCTEH POCCHUHCKOTO Haponaa; cHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUA, ATUYECKOTO TMOBEJCHHUS, CBSA3AHHOTO C MPAKTUYECKUM IPUMEHEHUEM JTOCTHMKECHHN HAyKH H
JESTETFHOCTBIO YUEHOTO; 0CO3HAHMEM JIMYHOTO BKJIaJa B TOCTPOEHNE YCTOWYHUBOTO Oy IyIIETO.

JcTeTuYecKoe BOCIIUTAHME:

JCTETUYECKUM OTHOLIEHHEM K MHpY, BKJIIOYas JCTETHUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJa4, PEIICHUH, PACCYKICHHI; BOCIPUUMYHUBOCTRIO K MAaTEMaTUYECKUM aclleKTaM Pa3iIMYHbIX
BHJIOB HCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTHYeCKWe 3HAHUS B HHTEpecax 3J0pOBOTO U
Oe3omacHoro 00pasza >KM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0pPOBBIO (310pOBOE MHUTAHUE,
cOaaHCUpPOBAaHHBIM PEXUM 3aHATUH M OTIbIXa, peryispHas Qu3nuyeckas aKTUBHOCTB); (HU3HUECKOTO
COBEPILEHCTBOBAHUS, IIPU 3aHATUAX CHOPTUBHO-03JOPOBUTEIIBHOM JEATENBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOJIOOMS; MHTEPECOM K pa3IMYHbIM cdepam
podeccuoHaNbHOM e TENIbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKON U €€ MPUII0KEHUSIMH, YMEHUEM COBEPIIATh
OCO3HAaHHBII BbIOOp Oyaymiedl mnpodeccun W pealn30BBIBATH COOCTBEHHBIE >KW3HEHHBIE IUIaHBI;
TOTOBHOCTBIO U CIHOCOOHOCTBIO K MaTeMaTHUECKOMY 00pa30BaHHIO U CaMOOOPa30BaHHUIO HA MPOTSKEHHUH
BCEM M3HMU; FOTOBHOCTbIO K AKTMBHOMY YYAaCTHIO B PEIICHUM NPAKTUYECKUX 3a/ady MaTeMaTHYeCKOU
HaIpaBJICHHOCTH.

JKO0JI0THYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYpPhl, IOHUMAaHUEM BIHUSHUS COIIMATbHO-OKOHOMHUYECKUX
MPOLIECCOB HA COCTOSHUE MPHUPOJHOM M COLMANTBHONW Cpelbl, OCO3HAaHUEM TI00aTbHOIO XapakTepa
HKOJIOTHYECKUX MpoOJIeM; OpHeHTaluell Ha MpPUMEHEHHE MAaTeMaTUYeCKUX 3HAHWUW A pelleHus 3a1ad B
o0nacTu OKpY)Karoliel cpelbl, MIAHHPOBAHHS MOCTYNKOB M OIICHKHM HMX BO3MOKHBIX MOCIEACTBUN s
OKpYKarollen Cpeibl.

IleHHOCTH HAYYHOIO NMO3HAHUA:

c(hOpPMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH
U OOIIEeCTBEHHOW TPAKTHKH, TOHMMAHWEM MAaTeMaTHYeCKOW Haykh Kak cdepbl YeloBEeYeCKOM
JESATEIbHOCTH, ATAlOB €€ pa3BUTUS U 3HAYUMOCTH U PA3BUTHUS LUBUIM3ALMHU; OBJIAJACHUEM SI3BIKOM



MaTeMaTUKU U MaTeMaTHYeCKOM Ky.HBTypOfI KakK CpCACTBOM IIO3HAHUA MHPA; TOTOBHOCTBbIO OCYIICCTBIIATH
IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATDI

MetanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS IPOTpaMMBI  ydeOHOTO mpeamera «MaTeMaTHKay
XapaKTEepPU3YIOTCSl OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OeUCMEUIMU, VHUBEPCANTbHbIMU
KOMMYHUKAMUSHLIMU OUCMBUAMU, YHUBEPCATLHLIMU PERYIAMUSHBIMU OCUCEUIMU.

1) Vuusepcanvuvie no3nasamenwvuvie Oeiicmeus, obecneuusaiom Gopmuposanue 0OA308bIX
KOCHUMUBHBIX NPOYECCO8 00y4aromuxcs (0ceoeHue memooo8 NO3HAHUA OKPYHCAIOue20 Mupa, npumeHeHue
JI02UHECKUX, UCCIe008amenbCKUX Onepayuil, ymeHui pabomams ¢ ungopmayueti).

Ba3oBble jornueckue aecTBus:

e BBUIBIIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MATEMaTHYECKUX OOBEKTOB, MOHSTHH,
OTHOIIEHUNH MEXIy TOHATUSAIMU, (OPMYIMPOBATH OMPECICHUS TOHATUN; YCTaHABIWUBATH
CYIIIECTBEHHBIM TpU3HAK KIacCHU(UKAIIMKN, OCHOBAHUS i1 O0OOIIEHUS W CPAaBHEHUS, KPUTEPHUH
MMPOBOIMMOTO aHAJIN3A;

e BOCINpUHUMATh, (OPMYIHpPOBATH H MNPEOoOPA3OBBHIBATH CYKJICHHS: yTBEPAUTEIbHBIE W
OTpHUIIATENIbHBIE, CIMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE,

e BBISBIIATh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpPEUUsS B (paKTax, JaHHBIX,
HaONIOACHUSX WM YTBEPXKACHHSX; TpeiaraTh KPUTEPUU JUIS BBIABJICHHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

e JeNlaTh BBIBOABI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHKHM, JEAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH TT0 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSTEIbHO J0Ka3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPXKICHHM (IpsMble U OT
MPOTUBHOT0), BBICTpauMBaTh apPryMEHTAlUIO, TMPUBOAUTH TPUMEPbl U  KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYX/IEHUS U BBIBOJIBI;

e BpIOMpATh croco0 pemieHus: yuyeOHOW 3adauu (CpaBHHMBATh HECKOJHKO BapHAHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOAAMINN ¢ YIETOM CaMOCTOSITENILHO BbIICJICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

e HCINOJb30BaTh BOMPOCHI KAaK HCCIIENOBATEIbCKUM WHCTPYMEHT MO3HAHUS; (DOpMyIUpoBaTh
BONPOCHL, (UKCUPYIOIIME MPOTUBOpeUYHe, MpoOieMy, YCTaHABIMBATh KHCKOMOE M JaHHOE,
(dbopMUpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIINIO, MHEHHUE;

e IPOBOJUTH CaMOCTOATENBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, MCCIIEJOBAHUE MO YCTAaHOBJIEHUIO
0COOCHHOCTE MaTeMaTu4ecKoro o0bEeKTa, IBJICHHUS, MPOIlecca, BBIIBJICHUIO 3aBUCUMOCTENH MEXKITY
0o0BeKTaMU, SIBJICHUSAMH, ITPOLIECCAMH;

e caMOCTOSTENbHO (OPMYIUPOBATH O0OOOIIEHHS M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaAOIOICHUS], HCCIEA0BAHUS, OIICHUBATh TOCTOBEPHOCTh MOJYYEHHBIX PE3YNIbTATOB, BHIBOJOB U
0000I1IeHMI;

e TPOTHO3MPOBATh BO3MOYKHOE PA3BUTHE MPOIECCA, A TAKXKE BBIJIBUTaTh MPEANOJIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanueii:

e BBISIBJIATH JePUIUTH HHGOPMAIIUH, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha BOIIPOC U JJISl PEIICHUs
3a/1auu;

e BBIOMpATh MH(DOPMALUIO W3 UCTOYHUKOB PA3NIUYHBIX THUIIOB, AHATU3UPOBATH, CUCTEMATU3HUPOBAThH
Y UHTEPIPETUPOBATH MHPOPMAIIUIO PA3TUYHBIX BUIOB U (POPM MpeACTaABICHHUS;



CTPYKTYpUpPOBaTh HH(MOPMAIHMIO, TMPEACTABIATH €€ B pPa3lIWYHbIX (POpMax, WILIIOCTPHUPOBATH
rpaduyuecKy;
OILICHUBATh HAAEKHOCTh HH(OPMAIIMH TIO CAMOCTOSTENFHO CHOPMYIMPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHbBLE OClcMEUs, 00eCneyusaiom chopmMuposanHoCns COYUATIbHBIX
HABLIKOB 0OYUAIOUWUXCAL.
Oo0menue:

BOCIIPpMHUMATL U q)OpMy.HI/IpOBaTL CYXXICHUA B COOTBCTCTBUH C YCIOBUAMHU U LCIISIMU O6H16HI/I$I;
SAICHO, TOYHO, 'PAMOTHO BBIpaXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U IMUCbMCHHBIX TCKCTAX, JaBaTb
IIOSICHEHHUS 110 X0y peUIeHUs 3a/1a4i, KOMMEHTUPOBATh NOJyYEHHBIA pE3yJIbTarT;

B X0Ji¢ 00CYX/ICHUS 3a/1aBaTh BOTIPOCHI TI0 CYIIECTBY 00CYXIaeMO#l TeMbI, POOIEMBbI, perraeMon
3aaa4M, BBICKA3bIBATH HJACH, HAUCJICHHBIC Ha IOUCK PCIICHUA; COIOCTABJIATH CBOU CYXICHUSA C
CYXKACHHUAMU [JPYIrux Y4YaCTHUKOB AuaJiora, O6Hap}I)KI/IBaTI) pasinuue U CXOACTBO HO3HHHI>1; B
KOppeKTHOM (hopme PopMyTupoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS,

MMpeACTaBJIATH PE3YJIbTAThI PCIICHUA 3aJ1a4u, OKCIICPUMCHTA, HUCCJIe10BaHuA, IMPOCKTA,
CaMOCTOSITEJILHO BBIOMPATh (DOpMAT BHICTYIUICHHS C YYETOM 3ajad MPE3EeHTAIlMd U 0COOCHHOCTEH
ayIUTOPHUH.

CorpyanunuecrBo:

MMOHUMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON U UHMBUIyalbHOW pabOThI IPHU PELICHUH
y‘-Ie6HI)IX 3aaa4; HOpUHUMATL LEJIb COBMECTHOU ACATCIIBHOCTHU, IUJIAHUPOBATh OpraHu3aluro
COBMECTHOH pa0OTBI, pacmpenensiTh BHUABI paboT, IOrOBapHBATHCS, OOCYKIATh MpPOLECC W
pe3ynbTaT paboThl; 00001IaTh MHEHUST HECKOJIBKUX JTIOJIEH;

y4acTBOBATh B IPYNIOBHIX (popmax paboThl (00CYykIeHUsI, 0OMEH MHEHUHN, «MO3TOBBIE IITYPMBI»
Y WHBIC); BBIMIOJIHATH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH CBOU JICHCTBHS C IPYTUMU YICHAMH
KOMaH/Ibl, OIIEHWBATh KayeCTBO CBOETO BKIaJa B OOHmMIA TPOAYKT TO KPHUTEPHSIM,
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOACHCTBHSL.

3) Vuueepcanvnoie pecynamuensle oeiicmausi, 06ecnedusaiom Gopmuposanue cCMolci08biX YCMAHOBOK
U HCUBHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuszanmsi:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh CIIOCO0 pelIeHus ¢ YIETOM UMEIOIINXCS
PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ ya€ToM HOBOM HH(OPMAITUH.

CaMOKOHTPOJIb:

BJIQJIeTh HABBIKAMH I103HABATEJIbHOM pe(IeKCHH KaK OCO3HAHHUS COBEpLIAEMBbIX ACHCTBUH U
MBICIIMTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelIeHUs] MaTEMAaTUYEeCKON 3a/1auH;

IIPEIBUIIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUN 3a/1a4, BHOCUTh KOPPEKTHUBBI
B JICATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX OLIMOOK, BBISBIECHHBIX
TPYIHOCTEN;

OLIEHUBAaTh COOTBETCTBUE pe3yJibTaTa LU U YCIOBUSAM, OOBSCHATh MPUUYMHBI JOCTHXKEHHS WIN
HEIOCTHXKEHHS Pe3yNbTaTOB JESATEIbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh OLEHKY NpUOOpPEeTEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI
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OnepupoBaTh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHUHU U CIIEJCTBUS U3 HUX IIPU PEIIEHUH T€OMETPUUECKUX 3a/1ad.

OnepupoBaTh NOHATUAMU: APAIIIEIBHOCT U MEPIEHANKYISIPHOCTD NPSMBIX U IUIOCKOCTEH.

KnaccugunuposaTs B3aMMHOE PacIiONOKEHHUE MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSMM: JBYTPAHHBIN YTOJ, FPaHU JABYTPAHHOTO yria, peOpo JBYIpaHHOIO YIJia;
JIMHEMHBIN yroj ABYTPAHHOTO yria; rpaJayCHasl Mepa JIBYrPaHHOIO YIJia.

OnepupoBaTh NOHATUSMU: MHOTOIPAHHHK, BBIMYKJIbIH M HEBBITYKJIBIH MHOTOTPAHHUK, 3JIEMEHTbI
MHOTOT'PaHHUKA, IPAaBUIIbHBII MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOIPDAaHHUKOB (IHMpaMuja; MpU3Ma, HPSIMOYTOJIbHBII
napajuiesienumne, Kyo).

KnaccuguimpoBare MHOTOrpaHHUKH, BbIOMpass OCHOBaHHUS i Kiaccu(UKaUWy (BBITYKIbIE H
HEBBINYKJIblE MHOTOTPAaHHUKH; IpaBWIbHbIE MHOTOTPAaHHHMKH; TMpsIMble U HAKIOHHBIE TPU3MBI,
napajuieNenune/sibl).

OnepupoBaTh NOHATUAMU: CEKYIIasi MIIOCKOCTb, CE4EHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEIOB.

Crpouth cedeHHs] MHOTOTPaHHUKOB METOJIOM CJE/I0B, BBIMOJHATH (BHIHOCHBIE) MJIOCKHE YEPTEXKHU U3
PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3aaun Ha HaXOXKJIEHHE T€OMETPUUYECKUX BEJIMYMH MO 00pa3laM WK aaropuTMaM, MpUMeHsIs
M3BECTHBIE AHAJUTHYECKWE METOJIbl MPH PEIIeHWH CTaHIAPTHBIX MaTeMaTHUeCKHX 3a/1ad Ha BBIYUCIICHUE
paccTOSsHUA MEXIy JBYMS TOYKaMH, OT TOYKH JO MpPSIMOH, OT TOYKHU JI0 IIJIOCKOCTH, MEXIY
CKPEIMBAIOIIUMHUCS MPSIMBIMU.

Pemate 3agaun Ha HaXOKIEHNUE T€OMETPHUUECKUX BEJIMUMH IO 00pa3laM WiId aropuTMam, NIpUMeHss
W3BECTHBIE AHATUTUYECKUE METOJbl IPU PEIIEHUH CTAaHAAPTHBIX MATEMAaTHUYECKHX 3a/lay Ha BBIYHCIICHUE
YIJI0B MEXAY CKpEIIMBAIOUIUMUCA MNPSAMBIMH, MEXAY MNPSAMOH M IJIOCKOCTBIO, MEXIY IUIOCKOCTSMH,
JIBYI'PaHHBIX YIJIOB.

Bbruncnare 00bE€MBI M IIIOLIAZM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, NHpaMHla) C
IpUMEHEHHEM (OPMYIT; BEIUUCIIATE COOTHOIIEHUS MEXy IUIOLIAIIMU TOBEPXHOCTEN, 00bEMaMK OJOOHBIX
MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATHAMU: CUMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHM; LIEHTD,
OCb U IJIOCKOCTb CUMMETPHUHU (PUTYPBHI.

W3Bnekatb, MpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMH(GOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUrypax, IpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

[IpumensTh reomerpuyeckue (akThl Ui PELICHUS CTEPEOMETPUYECKUX 3ajlad, MpeAroararolinux
HECKOJIBKO LI1aroB peleHus, eclid YCIOBUS IPUMEHEHH 3a/1aHbl B SIBHOU GopMme.

[IpuMeHsTH mpocCTeiiine NporpaMMHbBIE CPEICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IPH
peLIeHNH CTEPEOMETPUYECKUX 3a/1auy.

[IpuBoauTH NpHMEpBl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE M JKU3HU, paclo3HaBaTh
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpyMeHATh MOTy4YEHHBIE 3HAHMS Ha NPAKTHUKE: aHAJIM3UPOBATH PEAIbHBIE CUTyallUM W NPUMEHATh
U3yYeHHbIE TOHATHUA B Mpollecce IMOUCKA pPELIeHHs MaTeMaTHYecKH C(HOpPMYINPOBAHHOW NpOOIIEMBI,
MOJEIUPOBATh pPEANbHBIE CHUTYallUM Ha S3bIKE T'€OMETPHUH, HCCIEN0BaTh IIOCTPOECHHBIE MOJEIU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH M TeopeM, amnmapara anredpsl; pelatb MpakTUYecKue 3aJau,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUECKUX BEJTNYHH.
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OnepupoBaTh MNOHATHUSAMH: UWIMHAPUYECKAs IOBEPXHOCTh, OOpa3ymollue HIMHIPUYECKON
MOBEPXHOCTH; IMJIMHAP; KOHUYECKash IOBEPXHOCTh, 0Opa3yroliie KOHHYECKOW MOBEPXHOCTH, KOHYC;
cepuueckas MoOBEPXHOCTD.

Pacnio3znaBats Tena BpaimieHus (UIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJYYEHUSI TEJl BpalllEHUsI.

KrnaccuduimpoBars B3auMHOE paciolioskeHre cephl U MI0CKOCTH.

OmnepupoBaTh MOHATUSMH: IIAPOBOMH CETMEHT, OCHOBAHWUE CETMEHTA, BBICOTA CETMEHTA; IIapOBOM
CIIO#1, OCHOBaHHE IIapOBOTO CJI0SI, BRICOTA IIAPOBOTO CIIOS; IAPOBON CEKTOP.

Boraucnare 00bEMBI U TUIOIIAAN TIOBEPXHOCTEH TEN BPAIICHHUS, TEOMETPHUYECKHX TeJl C MPHUMEHEHHEM
dbopmyiL.

OmnepupoBaTh NOHATUSMH: MHOTOTPAaHHHK, BITMCAHHBINA B cpepy M OmUCaHHBIN OKoJlo chepsl; chepa,
BITMCaHHAS B MHOTOTPAaHHHK WJIH TEJIO BPAIICHUSI.

BBIUUCIATE COOTHOMIEHHSI MEXK Ty TUTOIIA SIMH MTOBEPXHOCTEH 1 00BEMaMU TTOOOHBIX TEIl.

N3006paxkaTs n3ydaembie GUTYpPBI OT PYKH U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BoInosiHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJA CBEPXY,
cOOKyY, CHH3Y; CTPOHUTB CEUCHHSI TEJ BPAIICHHSL.

W3BnekaTh, WHTEPIPETHPOBATH W  TPEOOpPa3OBBIBATE HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE NEWCTBUS CIIOKEHUSI BEKTOPOB, BEIYUTAHUSI BEKTOPOB M YMHOXKCHHUSI BEKTOpA HA YHUCIIO,
OOBSICHATH, KAKAMH CBOMCTBAMH OHH 00JIa/1af0T.

[TpuMeHATH NpaBUIIO NMapajuiesIenune .

OnepupoBaTh MOHATUSAMH: JAEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYlb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, YTOJI MEX]y BEKTOpaMH, CKaSIpPHOE MPOU3BEAECHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMIIAHAPHBIC BEKTOPBI.

HaxonuTh cyMMy BEKTOPOB M MPOU3BEJICHUE BEKTOpPA HA YHUCIIO, YTOJI MEKIY BEKTOPAMHU, CKAJSIPHOE
IIPOU3BEICHNE, PACKJIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B JIEKapTOBON CHCTEME KOOPUHAT.

[IpumensaTh reomerpudeckue (akThl Ui PELICHUs CTEPEOMETPUYECKUX 3ajad, HpeArosararolinx
HECKOJIBKO LI1aroB peIlleHus, eClId YCIOBUs IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemare npocreiiiine reoMeTpuyeckre 3aaud Ha IPUMEHEHNE BEKTOPHO -KOOPIMHATHOTO METO/IA.

Pemare 3amaum Ha 0Ka3aTeIbCTBO MAaT€MaTHUECKMX OTHOLIEHMH M HAXOXKIEHHE T'€OMETPHUYECKUX
BEJIMYMH NO o0pa3liaM WM aJrOpUTMaM, NPUMEHssS H3BECTHbIC METOJbl NPU PELICHUH CTaHIApTHBIX
MaTeMaTUYeCKUX 3ajiay.

[IpuMeHsTH MpocCTeiiine NporpaMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHMKAIIUOHHBIE CUCTEMBI IPH
peLIeHNH CTEPEOMETPUYECKUX 3a/1auy.

[IpuBoauTH NpHMEpBl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE M JKU3HU, paclo3HaBaTh
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONyyeHHbIE 3HAHMS Ha MPAKTUKE: aHAJTU3UPOBATh pealibHble CUTyallud U HPUMEHSThH
U3yYeHHbIE TOHATHUA B Mpollecce IMOUCKA pPELIeHHs MaTeMaTHYecKH C(HOpPMYINPOBAHHOW NpOOIIEMBI,
MOJICIUPOBATh pEAIbHbIE CUTyallUd Ha S3bIKE TE€OMETPUHU, HCCIIEA0BaTh IOCTPOECHHBIE MOJETH C
UCIOJIb30BAHUEM F'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajareOpbl; pelaTh NpakTHUYeCKue 3a/1auH,
CBSI3aHHBIE C HAX0KJICHUEM T'€OMETPUUYECKUX BEIINUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 15 1
[TapanienbHOCTH NPSAMBIX U MIIOCKOCTEN
3 HepneH)ImiynﬂpHOCTb MPSIMBIX 15 1
II0CKOCTE
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
7 PesepBHoe Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 16 1

O06bEMBI TEN 17 1

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 20 1

[ToBTOpeHue, 0600IICHNE, 12 1

CHUCTeMaTH3allusl 3HAHUI

PeszepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBIE TTIOHATHUSI CTCPCOMETPHH: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxeHuss Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,
nepeCceKarommecs npsamMas U MI1I0CKOCTb

IlonsaTHs: MEPECCKAOINECA IIIIOCKOCTH,
nepeceKarmmecs npsamas U MI10CKOCTb

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

HavanbeHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U nupaMue,
uXx pa3BeépTku u Mojenu. CeueHus
MHOTOI'PaHHUKOB

[ToHsiTHE 00 AKCHOMATHYCCKOM
MOCTPOCHUHU CTCPCOMETPHUUN: AKCUOMBI




CTEPEOMETPHUHM U CIICICTBUS U3 HUX

TTonsaTre 00 aKCHOMATUYECKOM

8 MOCTPOEHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIIEJCTBHUS U3 HUX
[onsiTne 06 aKCHOMAaTUYECKOM

9 MOCTPOCHHUH CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUH H CIIEJCTBHS U3 HUX
[TonsiTHE 006 aKCHOMAaTUYECKOM

10 MOCTPOCHHUH CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUH U CIICJCTBHS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B

11 MIPOCTPAHCTBE: MEPECEKAIOIINECS,
napajuieIbHbIE U CKPEIIHBAIOIITHECS
psIMbIE
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B

12 IIPOCTPAHCTBE: MapasliesbHbIEe IPSIMBIC B
IIPOCTPAHCTBE; NapalIeIbBHOCTb TPEX
IPSIMBIX
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEH B

13 npoctpaHctse: [lapannensHocTs npsMoi u
IJIOCKOCTH

14 VYTibl ¢ coHanpaBJieHHBIMU CTOPOHAMU

15 VYron Mexly NpsMbIMU B IPOCTPAHCTBE

16 VYron Mexly NpsMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEH:
napasiesIbHble II0CKOCTH

18 CBoiicTBa mapajieNbHBIX MJIOCKOCTEH

19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI




Ha IUIOCKOCTH: TETPadip, KyoO,

napajuiesienumnes

20 [TocTpoenue ceucHwmid

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

22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHUKyYISIPHOCTD NPSAMOU 1

23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIE TIPSIMBIC B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MEPIEeHIUKYIIIPHBIE K IJIOCKOCTH

o5 [IpsimMble mapayenbHbIe U
NEPIECHIUKYIIAPHBIE K INIOCKOCTU

26 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMON U
IIJIOCKOCTH

97 [Ipu3HaK NeprneHIuKyJIIPHOCTH MPSIMOU 1
IIJIOCKOCTH

28 TeopeMa o mpsiMOI NMEPIICHANKYIISIPHOMN
IIJIOCKOCTH

29 Teopema o npsAMON NEpIIEHAUKYISIPHON
IIJIOCKOCTH

30 Teopema o npsAMON NepHIEeHAUKYISIPHON
IIJIOCKOCTH
[lepnieHIuKyIIIp M HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IIJIIOCKOCTH

32 [lepnieHIuKyIsIp M HAKJIIOHHBIE: PACCTOSIHUE




OT TOYKHU OO0 INIOCKOCTH, PACCTOSHHUEC OT

MPSIMOM 10 IIJIOCKOCTH

[TeprieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT
HPSIMOM 10 IIJIOCKOCTH
[lepnieHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JIO MJIOCKOCTH, PACCTOSIHUE OT
MPSAIMOM 10 IIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MIPSIMOM M TJIOCKOCTBEO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yroj
IBYTPAHHOIO yIJIa
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MPU3HAK TEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTER
[TeprieHAMKYASIPHOCTD MIIOCKOCTEM:

39 IIPU3HAK NEPIECHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN
[lepneHIMKYJIAPHOCTD IJIOCKOCTEH:

40 IIPU3HAK NEPIEHIUKYIIPHOCTH JBYX
IIJIOCKOCTEM

41 Teopema o Tpéx mepneHAUKYIIpax

42 Teopema o0 TpEX nepHeHAUKYIApax

43 Teopema o0 TpEX nepHeHAUKYIIApaX

44 KonTponpHast paboTa o Temam

"[lepneH IMKYISPHOCTD NPSAMBIX U




miockocTel" u "YTIIbl MEXIy OPSIMBIMU U
miockocTaMu"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HECBBIITYKJIBIC MHOT'OT'PAaHHUKHU, pa33épTKa
MHOT'OI'paHHHKa

46

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

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe]l ¥ ero CBoicTBa

48

[Inpamuia: N-yrosipHasi NMpaMuia, TPaH! U
OCHOBaHUE NMHPaMU/Ibl; OOKOBAs U TIOJTHAS
[MOBEPXHOCTh MMPAMHU/IbI; IPABUIIbHAS U
yceu€HHas nupamMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma 1 npaBujibHas MUPaMHUJIa;
MIpaBUJIbHAS TPEYTOJIbHAS MUpAMUAA U
MIPaBUWJIbHBIN TETpadIp; KyO

50

Hpe,[[CTaBJ'ICHI/Ie O IMpaBUJIBHBIX
MHOTI'OI'paHHHUKAX: OKTasAp, J0ACKasAp U
HKOCas’ap.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPU A
OTHOCHUTCIIBHO TOYKH, HpHMOfI, INJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B TUpaMHax,
HapaJuieJICuIeaax, mpaBUJIbHbIX
MHOT'OrpaHHUKaxX




Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB:

52 . 1
pE€Opa, uaroHau, yribl
[Tnomanas 60KOBOM MOBEPXHOCTH U TTOJTHON
53 MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOTIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MIPSIMOU TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MTPABWIIBHOM MUPaMUJIBI, 1
TeopeMa O IO OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUPAMHUIbI
55 KonTponbHas paborta o teme 1
"MHOrorpaHHuKH"
56 [onsitne 06 00BEME 1
57 O06bEM TMpaMu B! 1
58 O06BEM TMpaMuUIBI 1
59 O06BEM TMpaMuUIBI 1
60 O06BEM TMpaMu bl 1
61 O06BEM TPU3MBI 1
62 O06BEM TPU3MBI 1
63 O06BEM TPU3MBI 1
64 Kontponsnas pabota no teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEeHue, 0000IICHNE CUCTEMATH3AIUS
65 3HaHui. [TocTpoeHne ceuenuil B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 0600IIeHNE CUCTEMATH3AIIHS
66 3HaHMW. BeruncineHue paccTosHUN: MEX Y 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKpCUIMBAOIIUMHUCS ITPAMBIMUA

67 Hrorosas koHTpoJbHAs paboTa

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIHS
3HaHUM. BBIYMCIIEHHE YIII0B: MEXIY

68 CKPEIIMBAIOIIUMHUCS MPSIMBIMH, MEXTY
NPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX

YTJI0B, YI'JTIOB MCXKIY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTeNlbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHJIHMHIPUICCKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yIoIas 1 OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne muiInHIpa Ha TII0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUIMHIpA (TJI0OCKOCTHIO, TapauIeIbHOM
WJIY IEPHEHANKYISIPHON OCH LIMJIUHPA)

KoHunueckas noBepXHOCTh, 00pa3yroIiue
KOHMYECKOM MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

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

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300pakeHne KoHyca Ha MIIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM
OCHOBAHUIO, ¥ TUTIOCKOCTBIO, TTPOXOISATIICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

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

13 [Tonsitre 06 06b€Me. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wiomaas chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TTOIIAASIMHU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TEJ

17 KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHUE BEKTOPOB

20 YMHOKEHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsimoyrosbpHas cucteMa KOOpAWHAT B
npocrpancTse. KoopauHarel BekTopa.
[Ipocrenmme 3aga4n B KOOpAMHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepPeOMETPUHU

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEHue, 06001mEeHNE U 1
CHCTeMAaTH3allMs 3HAHUIT

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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