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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOTro Kypca «I'eomerpus» 6a30BOTO ypOBHS IS
oOyuarormuxcst  10—11  xmaccoB paspaborana Ha ocHOBe DenepaabHOTO
roCyAapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHJApTa CPeHEro O0IIero oopa3oBaHUs
u TpeboBanuii k pesynbTataM ocBoeHHss DPOII COO, ¢ yuéToM COBpEMEHHBIX
MUPOBBIX TpeOOBAaHUMU, MPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa3oBaHHIO, U
TpaJMLMI  POCCHIICKOTO 00pa3oBaHWs B COOTBETCTBUM C  (helepanbHOU
[Iporpammoii BocnuTaHus. Peanmuzanms mporpamMmbl 0O€CIIEUMBAET OBJIAJICHUE
KJIFOUEBBIMA KOMIETEHIIUSIMU, COCTABJISIOUIMMU OCHOBY [JIi CaMOpa3BUTHS U
HENPEPBIBHOIO 00pa30BaHUs, LEJIOCTHOCTh OOIIEKYJIbTYpHOTO, JIMYHOCTHOTO U
MO3HABATEJILHOTO Pa3BUTHSI INYHOCTH O0YYaIOIIUXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HANPABIEHUU JUYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (popMHUpOBaHUS (YHKIMOHATIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTrUX Y4eOHbIX AUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOIO0 M HJIEATBHOI0, XapakTepe OTPaKEHUs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIJICHUS, HEOOXOAMMBIX I aJanTaludd B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUH U MIOCTPOCHUH LIETIOYKU JOTUYECKUX YTBEPKICHUI
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHaIbHOTO ObITHS, (opMa
OTPaXEHUSI OKPYXAlOIIEero MHpa, YCJIOBHUE YCIELIHOTO IO3HAHUS U aKTUBHOIO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBENMHAET pa3Hble BUABl y4E€OHOM U TPYIOBON N1E€ATEIBLHOCTH,
ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BAXKHBIX KAdyeCTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIMXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH M0 MHOTUM HAPABICHUSM.

[leas ocBoeHust mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 06azoBOM
ypoBHE 00yueHus — o0O0IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcss  4epe3  OOCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W JCHUCTBUI,
cnenupUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOIOJDKEHHST 00pa3oBaHUs
10 CIEUUAIBHOCTSM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YypOBHE TWIpeJHAa3HA4YeHa JIsl
00y4Yaromuxcsi CPeIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEBHBIX 3aTPYyIHCHUIN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3zoM, oOydaroniuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crnenu@uKod TEOMETPUHM U HEOOXOAMUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3Y4YUTh T'€OMETpHUIO Oosee
r1y0OKO, €cii B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOU ESITEILHOCTH.

JlocTikeHne 1enu OCBOCHMSI TMPOTpaMMbl  O0OECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3amad. IlpropureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMupoBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuE TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOXHEHIINX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMHUCHIBAThH
Y M3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIET0 MUPA;

e (QopMupOBaHHME YyMEHHUSI paCIO3HABATh Ha YEPTEkKaX, MOJACISIX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlad Ha TIOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (QopMupOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMHU TIOHATHUAMH O
MHOTOTPAHHHUKAX U TeJaxX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMU  PEIIEHUSI  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHupoBaHWEe yMEHHUS MPOBOJIUTH  HECJOXKHBIE JIOKAa3aTEIbHBIC
paccyXJeHus B XOJE PCIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJIEPKAHUEM;



e pa3BUTHE  HUHTEJUIGKTYaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEMN
oOy4Jarommxcs, IMO3HaBaTEJIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS,

e (opmupoBanue (byHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TeOMETPUM: YMEHHE pPaClO3HAaBaThb IMPOSBICHUS T€OMETPUUYCCKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YUYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
T€OMETPHUH M CO3/1aBaTh FT€OMETPUUECKHE MOJICIH, IPUMEHSITH OCBOCHHBIN
TeOMETPUUECKUN ammapar Uil peHIeHUs MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YyJIbTaThI.

OTIUYUTENEHON OCOOEHHOCTBIO MPOTPaMMbl SIBJISIETCS BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pelIlaeMblX Ha YPOBHE
WHTYWTHUBHOTO TO3HAHUS, M ONPEACIEHHBIM 00pa30oM OpraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIJICHUS, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
NaNbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOIY OOYYEeHHs, TO
€CTh TEOPETUUYECKNE 3HAHUSA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yyalxcsd B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pElIeHUs 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX 00pa3oB M  33aJa4 Ha  ONEpUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HarJIsJHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOIHOTO COACpHKaHMS.

OcHoBHbBIE cozeprkarelibHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BexTopsl U KOOpIMHATHI B MPOCTpaHCTBe». DOPMUPOBAHHE JTIOTHUECKUX YMEHHM
pacnpezieniieTcss He TOJIbKO IO COJIep)KaTelbHbIM JIMHUSAM, HO M IO TojaM
oOy4YeHHs Ha YPOBHE CpeTHEro 0011ero oopa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3ylbTaTaM
ocBoeHHUs pabodeil TporpamMMbl, paCHpPEeNEHHBIM TI0 TOAaM OOy4YeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4dYTOOBI OBJIAJEHHUE TE€OMETPUUCCKIMHU
MNOHSTUSAMU U HAaBbIKAMHU OCYIIECTBISIIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPECTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yrayOnsis e€, o0pasysi MpOUYHbIe MHO>KECTBEHHbIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydeHne reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 y4eOHbIX daca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMETpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHbBIX IuIockocTed. Ilpocteiline npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIBHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; NpPaBUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CuMmMmeTprss B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, IMPSMOH,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, NapajuieJenunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTU MPSIMOM TMPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPaMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
nUpamMubl, TPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
NOBEPXHOCTEHN, 00BEMAMU MOJOOHBIX TEN.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOcTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyronue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUAMETp; IUIOLIAJb MOBEPXHOCTU CQEphl.
B3aumnoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TogoOuble Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B ipocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. Pemenwe 3agay, CBS3aHHBIX — C
MPUMEHCHUEM TMpaBUJ JACUCTBUA ¢ BekTopamu. [IpsimoyrosibHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTon Mexay BekTopamu. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yj€Ha POCCHUHCKOro OOIIeCTBa, NPENCTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMY U Ha3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpLIaThb OCO3HAHHBIA BBIOOP
Oyaymeil mnpodeccun U peanu30BbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSIKCHUU BCEH JKU3HHM; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPHUPOJTHON M COIMAILHOMN
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIIEH CPEJIbl.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYUMOCTH IS PAa3BUTHS IUBUIM3AIMHU; OBJAJICHHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IMPOrPaMMBI YYeOHOTO MpeaMeTa
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCMEUIMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOUECCO8 00VUaOwWuUxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBISBJIATH U XapaKTEPH30BaTh CYIIECCTBEHHBIC MPU3HAKH MAaTEeMAaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHONICHWA MEXIYy HOHIATHIMH, (DOPMYIHpPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCHPHUHHMATH, (OPMYJIUPOBATH W  MPeOOpPa3OBLIBATh  CYXKICHHS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U M
npoTUBOpeYrs B (aKTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KPUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSATENILHO BBIICNIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIIEHUSI M BBIBOJIBI 110 pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunpopmanueii:

e BBIABIATH AehUIMUTH UHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHPOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXHBaTh Pa3U4He€ U CXOJCTBO IMO3UIIMIA; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJIEH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMU KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJIaJla B OOUIMN MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPaTh CIIOCO0 peleHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduimpoBare B3aMMHOE pPAaCHOJIOKEHHE TMPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTpaHHUKA, MPABUIIbHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuia; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIBIE MHOTOTPAHHUKW, MPABUIIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CtpouTh CeYeHUsT MHOTOIPAHHUKOB METOJOM  CI€AOB, BBINOIHATh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXIY IBYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJAbl MPHU pELICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
ngpamMuga) ¢ TOpUMEHEHHEeM (OpMYJ; BBIYHMCIATH COOTHOIICHUS MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMU TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TIPOCTPAHCTBE;, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, MpeoOpa3oBBIBATh M HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpEeACTaBICHHYIO Ha YepTexkax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl IS PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATNOIararouX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHAT,  MpoOCTEHIlIMEe TPOrpaMMHBIE  CpEICTBA M AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKW3HH, PACIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TOJIyYEeHHBIC 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh pPeabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
HCIIOJIb30BaHUEM I'eOMETPHUUYSCKUX MOHITHI U TEOpeM, arlrapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a9H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYNH.

11 KJIACC

OnepupoBaTh TOHATHSIMH: LHWJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yroIIHe
IMUIMHAPUYECKOH  TOBEPXHOCTH;  IWJIMHIAP;,  KOHUYECKas  IMOBEPXHOCTD,
oOpa3yrolue KOHNIECKON TOBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOW CJIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHHWK, BIIMCAaHHBIH B cdepy W
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BbIYUCHIATE COOTHOIICHHSI MEXAY IUIOLIAASMU MOBEPXHOCTEH W 00BbEMAMHU
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: J1E€KAPTOBBI KOOPJAMUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOE IIPOM3BEIAEHUE, PpACKIAIbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTs TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaraliuX HECKOJIBKO 1IaroB PELIECHUs, €CIU YCIOBHs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
W3BECTHBIE METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOONTHE NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUHU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMd Ha S3bIKE T'E€OMETPUHU, MCCIEA0BaTh IOCTPOCHHBIE MOJEIH C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 bubmorexa HOK
p ' P A https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHUi https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37

HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
undgposbie
Ne n/m Tema ypoka KonrTpoabsubie  IIpakruueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPHUU: TOYKA,
npsiMasi, IJI0CKOCTh, mpocTpancTBo. IIpapuia
1 1/1506 QXXEHUS Ha PHC pKaIE 1300 axcepHH;[ 1 0 bubmorexa HOK
p N pHcyHKax: p https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapaiIeIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
) [TonsATHS: Mepecekaronecs MIOCKOCTH, 1 0 bubmuorexa [JOK
MEPECEKAIOIINECS MPAMAs U INIOCKOCTh https://m.edso00.ru/2d8a9c99
3 [TonsATHA: epecekarouecs MI0CKOCTH, 1 0 bubnnorexka [JOK
[IEPECEKAIOIIMECS IPSIMast U IIOCKOCTh https://m.edso00.ru/db685e73
3HaKOMCTBO C MHOT'OIPaHHUKaMH,
4 n300pakeHNEe MHOTOTPAHHUKOB Ha 1 0 bubmorexa [JOK
P p https://m.edso0.ru/a63959ed
PUCYHKAX, Ha MMPOCKIIMOHHBIX YePTEIKAX
HauanbHble cBeIeHHS O KyOe U TUpaMHJIE,
5 UX Pa3BEPTKU U MOJICIIH éequHﬂp 1 0 bubmotexa [JOK
basBep ACTH: https://m.eds00.ru/b30dff38
MHOTOTPaHHUKOB
HavansHbie cBeieHNS 0 KyOe U MUpaMu/e,
6 ux pa3BépTku U Moaenu. CeueHns 1 0 bubmorexa [IOK
PasBep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsTHE 06 aKCHOMATUYECKOM TOCTPOSHUHU
7 CTEPEOMETPHUHU: aKCUOMBI CTEPEOMETPUU U 1 0 bubmorexa HOK
P pHi: P P https://m.edsoo.ru/Occ5c4fe
CJICJICTBHS M3 HUX



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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[TonsaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH

8 CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPUU U buGnnorexa LIOK
p PHH: p p https://m.eds00.ru/239c8ch4
CJIEICTBUS U3 HUX
[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOCHUH
9 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUN U bubnnorexa LIOK
p PHH: p p https://m.eds00.ru/65c6b106
CIIEICTBUS U3 HUX
[TonsiTHe 006 aKCMOMATHYECKOM IMTOCTPOCHUH
10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUN U bubmnorexa [IOK
P pHH: p p https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHOe pacnoiokeHHe NPsSMbIX B
11 IIPOCTPAHCTBE: [IEPECEKAFOLINECS Bubmorexa ITOK
pocTp - 1ep B ’ https://m.edso00.ru/1a2520f6
napajuieJIbHbIC ¥ CKPEIIUBAIOLIUECS MTPSMbIS
[TapannenbHOCTh IPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: NapajuIeJIbHBIE IIPSIMBIE B bubnuorexa [JOK
MIPOCTPAHCTBE; NAapaUIEIIbHOCTh TPEX https://m.eds00.ru/93ad36b3
MIPSIMBIX
[TapamiensHOCTh MPSMBIX U TUIOCKOCTEH B
13 npocTtpancTBe: [lapaaaenbHOCTh IPSAMON U bubmorexa [TOK
poctp - ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTIIBI ¢ cOHApaBIeHHBIMU CTOPOHAMHU bubmmorexa LHOK
P P https://m.edso0.ru/9f4071b9
15 VYron MeXay npsIMBIMH B IPOCTPAHCTBE bubmmorexa [TOK
Ay 1p pocip https://m.edsoo.ru/fe733862
16 VYron MexXay npsIMBIMH B IPOCTPAHCTBE bubmmorexa [TOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapaenbHOCTB IIOCKOCTEN: bubnnorexka [JOK
rapajieinbHble IIJIOCKOCTH https://m.eds00.ru/2e18f255
18 CaoiicTBa napamieiabHbIX MIOCKOCTEN bubnnorexa [JOK
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https://m.edsoo.ru/e504d656

19 [Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI HA bubmumoreka [IOK
IJIOCKOCTH: TETPadIp, KyO, mapajieIeuie/I https://m.edso0.ru/4a28dc02
. bubnmoreka [JOK
20 Hoetpoerme ceneriti https://m.edsogru/1d434d0f
. bubnmoreka [JOK
21 Hoctpoertne ceernit https://m.edsocI)l.ru/eCZGfeSd
KounrtpoabHnas padora no teme "[Ipsimbie
22 /| I[JIOI()tKOCTI/I BI;[pOCTpaHCTBe. ' bubmmorexa LOK
IMapajuieIbHOCTh NPSAAMBIX M IJI0CKOCTEH" httas://m.edso0. /9202956
93 [lepneHUKyYISAPHOCTD NPSIMOM U IVIOCKOCTH: bubnuoreka [IOK
NEPIEHIUKYISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE https://m.edso0.ru/b19f6asd
24 [IpsimMble mapaienbHbIe U bubnnoreka [JOK
MEePIEHIUKYISIPHbIE K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapasienbHble U bubnnorexka [JOK
MEPIIEHAUKYISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 [Tpu3Hak nepneHAUKYIIPHOCTH IPSIMON U bubnunoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHANKYIIPHOCTH TPSIMOU U bubnunorexa [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
78 Teopema o npssMO NepHIEHAUKYISIPHON bubnnorexka [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsMoil neprneHAUKYIIPHON bubnuorexa [IOK
IJIOCKOCTH https://m.eds00.ru/bd3745f8
30 Teopema o npsAMOil NepHIEHAUKYIAPHON bubmuoreka [IOK
IUIOCKOCTHU https://m.edso00.ru/7d18834b
31 [lepneHquKymsp ¥ HAKIIOHHBIE: PACCTOSIHUE bubnnorexa [JOK

OT TOYKHU OO INIOCKOCTHU, paCCTOAHUC OT

https://m.edsoo.ru/33c477d3
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IPSIMOM A0 IIJIOCKOCTH

[lepnieHIuKyNsp M HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT bubmmorexa LIOK
. A P https://m.edsoo.ru/66fefadd
MPSIMOM 0 TJIOCKOCTH
[lepnienIuKynsp U HAKIOHHBIE: PACCTOSTHUE
33 oT iqui OyHJII())CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa [TOK
. a P https://m.edsoo.ru/a5b7b8e3
MPSIMOM JI0 TIOCKOCTH
[lepnieHIuKyNSp M HAKIOHHBIE: PACCTOSTHUE
34 oT iOHKIi Oyl'[J'Il(:))CKOCTI/I aCCTO}I;)HI/Ie oT bubmmorexa LOK
. a P https://m.edsoo.ru/dbee22bc
MPSIMOM 710 TIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXAY MPAMOM bubnuorexa [JOK
U IUIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByrpaHHbIN yroJi, JMHEHHBIN yroi bubnuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yTroJl, TMHEHHBIN Yroi bubnnoreka [JOK
JBYTPaHHOTI'O yIJia https://m.edsoo.ru/c7c777ed
38 [lepneHMKyISpPHOCTD IJIOCKOCTEM: TPU3HAK bubnnoreka [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHuKyISIPHOCTD MJIOCKOCTEMN: TPU3HAK bubnunorexa [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepnieH IUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK bubnnoreka [JOK
MEPIIEHANKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 TeopeMa o TpEx nepHeHANKYIApAX brbmmorexa [OK
P P PHEHHIRYLIP https://m.edsoo.ru/e4972cdc
42 TeopeMa o TpEx nepHeHANKYIAPAX bubmmorexa [OK
P P PHEHHIRYLIP https://m.edsoo0.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIpax bubmmorexa LIOK

https://m.edso0.ru/9f246736
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KourtpoabsHas padora no remam
"IlepneHAUKYJISIPHOCTD MPSIMbIX H

bubmuoreka [JOK

44 mIockocTei" u " Yribl Mexka1y NpsiMbIMHU https://m.edsoo.ru/5b971ef3
U IJIOCKOCTAMM "
IToHsiTHIE MHOTOIpAaHHUKA, OCHOBHBIE

45 3JIEMEHTHl MHOTOI'PaHHUKA, BBIITYKJIbIE U bubmumoreka [IOK
HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHUKA
[Ipu3ma: N-yrosipHas npu3Ma; rpaHu U

46 OCHOBAaHHMS IPU3MBI; IIPsIMast U HAKJIOHHAS bubnuorexa [JOK
IIpU3MbI; OOKOBasi U MOJIHASL TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, TpsMOYTOJIbHBII bubnnoreka [JOK
MapajuiesenuIiel U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHas nupamuaa, TpaHu v

48 OCHOBaHHE MUPaMM/Ibl; OOKOBas U MOJTHAs bubnuoreka [IOK
[IOBEPXHOCTh IMUPAMU/IbI; IIPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yced€HHAas MUpamMuIa
[IpaBuUnbHBIE MHOTOIPAHHUKU: TOHSATHE
MPaBIJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS

49 Mpu3Ma U MpaBUiIbHAS MUPAMUJIA; bubmmorexa [JOK

https://m.eds00.ru/074c8865

MpaBWJIbHAS TPEYToJibHAs MUpaMUAa U
MPaBUIILHBIN TETPAdIP; KyO
[Ipeacrasnenue o MpaBUIbHBIX

50 MHOTOTPaHHHUKAX: OKTa’p, NOACKa Ip U bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5bf

HKOCa’Ip.
CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS

51 OTHOCHUTENIBHO TOYKH, TPSIMOM, TNIOCKOCTH. bubmmorexa LIOK

OneMEHTBI CUMMCTpPUU B ITUpaMUIaX,

https://m.edsoo.ru/b9e777d9
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Inapajjiejacnmicaax, rnmpaBUJIbHbIX

MHOTOTpaHHUKAX
59 BrrunciieHne 31eMEHTOB MHOTOTPaHHUKOB: bubnunoreka [HOK
pEOpa, muaroHa u, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M IOTHOM
53 MOBEPXHOCTH MPSIMOM MPU3MBI, IIOIIAb bubnunoreka [HOK
OCHOBaHMH, TeopeMa 0 OOKOBOM https://m.edso00.ru/37d84157
MMOBEPXHOCTHU MPSMOU TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPaBUIILHON MUPAMUIBI, bubnuorexa [JOK
Teopema O IJIOMAIu OOKOBOM IMMOBEPXHOCTH https://m.edsoo.ru/5603e30b
yCeuEHHOM MUPaMHIbI
55 KonTposabHasi padora no reme bubnuorexa [JOK
"MHororpaHHuku" https://m.edso00.ru/a95f5c04
N bubnuotexa [JOK
IT
56 onsitie 06 00nEMe https://m.edso0.ru/7ad0020b
" bubnuotexa [JOK
S OnEm nHpavi b https://m.eds00.ru/235171b3
" bubnuoteka [JOK
58
OnEm nHpavi b https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59
Onem Hpavib! https://m.eds00.ru/79c10312
" bubnmnoreka [JOK
60 OOnEM MupaMue! https://m.edsoo.ru/2faadc3f
" bubnmoreka [JOK
61 06
DEM TIPUSMBL https://m.eds00.ru/79853608
62 OOBEM TTPU3MBI bubmorera [JOK

https://m.edsoo.ru/1e053890
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bubmuorexa [JOK

63 O61é 1
PEM TPHSMET https://m.edso0.ru/482d3f51
KoutpoJabHas padora no teme "O0béMbI bubnmoreka [JOK
64 " 1
MHOTOTPAHHUKOB https://m.edso00.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
65 3Hanuil. [loctpoenue ceueHwuii B 1 bubmorexa LOK
' https://m.edso00.ru/098bedad
MHOT'OI'paHHUKC
[ToBTOpEeHME, 06001IEHNE CHCTEeMAaTU3ALIUS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXAY
66 ABYMs TOYKaMH, OT TOYKHU 0 II sIMOU, OT 1 Bubmorexa HOK
Y ’ P ’ https://m.edso0.ru/f7792ba9
TOYKH O0 IJIIOCKOCTH, MCKAY
CKpCHIUBAOIIHUMUCSA ITPAMBIMU
bu6mmoreka [IOK
67 n 1
TOTOBAs KOHTPO.ILHAS pagoTa https://m.edso00.ru/b9146bc0
[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3AITUS
3HaHUU. BelunucieHne yrioB: Mexay
68 CKPEIIHUBAOIIUMUCS TIPSIMBIMU, MEK]T 1 Brbmuozexa [IOK
. ’ Y https://m.eds00.ru/56765e8b
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJI0B MEXAY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema YpoKa B KOHTpOJ‘IbHLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeanble
cero
padoThbI padoTbI pecypcbl

1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1 bubnnoreka HOK
TUTOIIAb TIOBEPXHOCTH CephI https://m.edso00.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl U

bubmuorexa [JOK
2 TJIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; iomaab chepsl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubnuorexa [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7f2
[unuHapudeckas MOBEPXHOCTD,

4 oOpa3zyromue NUINHIPHIECKOM 1 bubnuorexa [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso00.ru/6054b8c1
MTOBEPXHOCTHU
[Hunmmuap: ocHOBaHUS  OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIasi 1 OCh; 1 bubmmorexa [JOK

> OPPASYIOMA 1 O¢b; https://m.eds00.ru/188f6216
iona b 60KOBOW U MOJTHON MOBEPXHOCTH
N3006paxkeHne NUIMHAPA HA TIIOCKOCTH.

5 Pa3Béprka nununapa. CeueHus MWINHAPA 1 bubmuoreka [IOK
(TUTOCKOCTBIO, TTAPAIICIIBHON WITH https://m.edsoo.ru/016e25eb
MIEPIICHIUKYJIIPHOW OCH IHJIUH/IPA)

Konundeckast moBepXHOCTh, 00pa3yroIime
7 KOHUYECKOM HOBerHOCTI/I ocf 1/1}1]3}: [IMHA 1 bubmmorexa [JOK
. p ’ p https://m.edso0o.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH
8 Konyc: ocHOBaHME U BEpILINHA, 1 bubnnorexka [JOK

00pa3yronias U OCh; TIOMIAb OOKOBOW U

https://m.edso00.ru/897dd3b2
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IIOJTHOW ITOBEPXHOCTH

VYceu€HHBbIN KOHYC: 00pa3yroIue u

bu6mmoreka [IOK

o BBICOTa; OCHOBAHMA H 60KOBA https://m.edso0.ru/1468bab3
MMOBEPXHOCTh
N3o0pakeHne KoHyca Ha MIIOCKOCTH.

Pa3Béptka konyca. CeueHus KoHyca
10 (TUTOCKOCTBIO, MapauIeIbHONH OCHOBAHHUIO bubmorexa HOK
- 11ap . ’ https://m.edsoo.ru/Obdelbe8
1 TUTOCKOCTBIO, IPOXO/ISIIEH uepe3
BEPILUHY)

1 KomOunanums Ten BpamieHus u bu6mmoreka [IOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoTrorpaHHHK, OTIMCAaHHBIN OKOJIO chepsl;

12 cdepa, BUcaHHas B MHOTOTPaHHUK WJIU B bubmorexa [JOK

pa, p https://m.eds00.ru/0b136158
TEJIO0 BPAIICHUS
13 [TonsiTue 06 06BéMe. OCHOBHBIEC CBOMCTBA bubmuorexa [JOK
00BEMOB TEN https://m.edso0.ru/26a03fb7
N bubmuorexa [JOK
14 06
POM IHITHRAPa, XOHYyCa https://m.eds00.ru/5513d87b
N bubmuorexa [JOK
15 06
BEM LLapa i ILIOAZb Chepbl https://m.edsoo.ru/d189bde2
[Tomo6HBIC TEMA B TPOCTPAHCTBE.
16 CO();[THOHIGHI/ISI Me>1<p ;Jfo agsIMu bubmotexa [JOK
N %.Iy e https://m.edso00.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonTtpoabnas pa6ora no remam "Tesna bubmuoreka [IOK
ppamenus' u "O0bembI TEa" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha IMJI0OCKOCTH M B IPOCTPAHCTBE bubmoreia HOK

p poCTp https://m.edsoo.ru/5caefclb

19 Cno>xeHue 1 BbIYMTaHHUE BEKTOPOB bubnmnoreka [JOK
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https://m.edsoo.ru/23f4f089
bubmuorexa [JOK

20 v €HHE BC
MHOICITHE BEKTOpa Ha JHCIO https://m.edsoo.ru/dee379eb
Paznosxenue BekTopa 1o Tpém
21 HEKOMILJIaHapHBIM BekTopaM. [IpaBuiio bubmorexa OK
P paM. ’p https://m.edsoo.ru/a28fd74e
napajuiesenumea
Pemienue 3ama4, CBSI3aHHBIX C
22 MIPUMEHEHUEM IIPABIII JEHUCTBUH C bubnmorexa LHOK
p p https://m.edso00.ru/5a827900
BEKTOpAMH
93 KoopannaTHO-BEeKTOPHBIN METOJT TIPU bubnunoreka [JOK
pELIEHNH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpssmoyronbpHas cHCTEMa KOOPJIUHAT B
24 I p0(:T ZLII:ICTBG Koopaunaatsr Bpr[(TO a bubmorexa [JOK
pocTp N ' P pa- https://m.edso00.ru/48db7058
[Ipocreiimme 3a1aun B KOOpIMHATAX
o5 VYron mexay Bektopamu. CkasipHOE bubnuorexa [JOK
MIPOU3BEIECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mex1y IpsIMbIMHA U bubnmnoreka [JOK
IUIOCKOCTSIMHU https://m.edsoo.ru/8efbe78e
KonTposabHasi paboTra no reme
27 "Bekfo bl U K(l))o MHAThI B bubmorexa HOK
P " PA https://m.edso0.ru/77c22fc5
NMPOCTPAHCTBE
[ToBTOpEeHUE, 06001ICHNE 1
78 cucreMaru3anus 3HaHuil. OCHOBHbIE bubnuoreka [IOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
IToBTOpenue, 0600IIIEHNE U
P . bubnuorexa [JOK
29 cucTeMaTtu3anus 3HaHui. OCHOBHBIC

¢burypsl, ¢pakThl, TEOPEMBI Kypca

https://m.edsoo.ru/078cd184
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IIaHUMETPUHN

[ToBTOpEeHME, 0000IIEHNE U

30 CHCTEMATH3alMs 3HAHUH. 3agaun 1 bubmorexa [IOK
. e https://m.edso0o.ru/7491efe0
TUTAHUMETPUU H METOJIBI HX PEIICHUS
[ToBTOpeHuE, 0600IIEHNE U
31 chcTeMaTu3alus 3HaHui. 3agaun 1 bubmorexa [IOK
. - el https://m.edsoo.ru/4dffda97
IJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpEeHME, 0000IIEHNE 1
cucreMaTtu3anus 3HaHuil. OCHOBHbIE bubnuorexa [JOK
32 1
¢burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH
bu6mmoreka [IOK
33 Wrorosast koHTpoaLHas padoTa ! https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 bubnuorexa [JOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Yyebnoe mocobue «I'eomerpust 10-11 xm», JI.C. Atanacsu

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6morexa [IOK
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