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IlosicHuTe ILHAA 3aIMCKA

[IporpamMma peanuzyercst B mpopuIbHOM YHUBEPCAIILHOM Kilacce Ha 0a30BOM ypOBHE.
ITporpaMMma coctaBiieHa Ha OCHOBE CJIEIYIOIIMX MaTepUaOB:
- (penepanbHOr0 KOMIIOHEHTA FOCYAAPCTBEHHOTO CTaHAApTa CPEeAHEro (IOJIHOT0) 001Iero oopa3oBaHus,
- IPUMEPHOI NPOrpamMMbl 10 MaTEMaTUKE OCHOBHOT'O 00I11€ro 00pa3oBaHus,
- aBTOpcKoi nporpammel «I'eometpus, 10 — 11», aprop JI.C. Atanacsx u np.,
[IpencraBieHHas mporpaMMa BBIIOJIHSET ABE OCHOBHBIC (DYHKIINH.
HNudopmannmonHo-mMeToaudeckas GyHKIMS MO3BOJISET BCEM YYacCTHHKAM 00pa30BaTeIbHOrO Mpollecca MONTYYUTh MPEACTaBICHUE O IIENsX,
CoJIep’KaHuu, O0IIel cTpaTeruy 00y4eHUsl, BOCIUTaHUs U pa3BuTuUs ydamuxcs 10 kinacca cpeacTBaMu JaHHOTO Y4eOHOTO IpeMeTa.
Opranu3zalliOHHO-IUIaHUPYIomas GYHKIUS IpPEeaycMaTpUBaeT BbIJECIIEHUE STaloB OOYy4eHHs, CTPYKTYpHpPOBaHHE yueOHOro Marepuaina,
OIPE/ICNIEHUE €r0 KOJMYECTBEHHBIX M KaueCTBEHHBIX XAPAKTEPUCTUK HAa KaKJOM M3 3TallOB, B TOM 4YMCIE JJIS COJEP>KaTeIbHOIO HAIOJIHEHUS
MIPOMEKYTOUHOM aTTEeCTAI[MHN YUAIUXCS.
OO0mas xapakrepucTuka yue0HOro npeamera
I'eomeTpust — OJJMH U3 BaXKHEWIIMX KOMIOHEHTOB MaTeMaTHYeCKOro oOpa3oBaHus, OHa HEOOXOMMa /ISl MPUOOPETEHUs] KOHKPETHBIX 3HAaHUM O
IPOCTPAHCTBE U NMPAKTUYECKU 3HAYUMBIX YMEHHUH, (OPMUPOBAHUS A3bIKA ONMKCAHUS OOBEKTOB OKPYXKAIOIIEr0 MUPA, Pa3BUTHS MPOCTPAHCTBEHHOTO
BOOOPaKEHUSI U MHTYHUIIMH, MATEMaTUYECKOM KYJIbTYpPhl M ACTETUYECKOTO BOCIIUTAHMS ydamuxcs. M3ydeHne reoMeTpiuy BHOCHT BKJIaJl B Pa3BUTHE
JIOTUYECKOI0 MBIIUIEHUS U (POPMHUPOBAHHE MTOHATHS I0KA3aTEIbCTBA.
W3yuenue mpeamera B cTapiuei mkose Ha 6a30BOM YPOBHE HAIIPABICHO Ha JOCTHXKEHUE CIEeOYIOuiUX yenei:

e(OpMUpOBAHHUE TMPEJCTaBICHUA 00 HUAESIX U METOAAaX TIE€OMETPUU; O TIEOMETPUM KaK YHUBEPCAJIbHOM SI3bIKE€ HAYKH, CPEICTBE
MOJICIINPOBAHUS ABJICHUN U IIPOLIECCOB;

®pa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS, MATEMATHMUYECKOTO MBIIUICHUS W HMHTYUIIUH, TBOPUYECKHUX
CIOCOOHOCTEHN, HEOOXOUMBIX JJISI MPOAOHKEHUST 00pa30BaHMS U JJII CAMOCTOSITEIFHOM JESITEIbHOCTH B 00JIACTH MAaTeMaTHKU U €€
MPUIOKEHUH B OyayIei npodeccuoHaANbHON 1eATeIbHOCTH;

eBocnuTaHue KyIbTYypbl JTUYHOCTH, OTHOIICHHE K T€OMETPUU KaK K YacTU OOIICUYEIOBEYECKON KyIbTyphl, TOHHUMaHWE 3HAYUMOCTH
TEOMETPHUH VISl HAyYHO-TEXHMUECKOTO Mporpecca.
Ocobennocmu uzy4yeHusn 2eomempuu 6 Cmapuiux Kuaccax
Lenps u3yuenust kypca reometpun B 10-11 kiaccax - cuctemMaTH4ecKOe U3yYE€HUE CBOMCTB Fr€OMETPUYECKUX TE B MIPOCTPAHCTBE, Pa3BUTHE
MMPOCTPAHCTBCHHBIX HpeJICTaBJ'IeHI/Iﬁ ydamuxcs, OCBOCHUC CII0CO0OB BBIYHMCIIEHHUS MPAKTUYCCKU BAXKHBIX TCOMETPUUCCKUX BEJIINYUH U )IaJ'IBHeI\/’IIHee
Pa3BUTHUC JIOTHYCCKOT'O MBIIIJICHUS YUallIUXCA.
Kypcy mpucymuy cucteMaTu3upyonmii 1 0000maronuii XxapakTep M3JI0KCHUH, HAIPaBICHHOCTh HA 3aKpEIUICHUE W Pa3BUTHE YMEHUH U
HAaBBIKOB, MTOJYUCHHBIX B HEIIOJIHOH CpGI[HCfI HIKOJIC. HpI/I AO0KAa3aTCJIbCTBC TCOPEM U PCHICHUU 3a/ld4 aKTHUBHO HCIIOJIB3YIOTCA U3YUYCHHBIC B KYPCC
IUTAHUMETPHUH CBOMCTBA TeOMETpUYEeCKuX (UTYyp, IPUMEHSIOTCS T€OMETPUYECKUE MPeoO0pa3oBaHUs, BEKTOPhl U KOOPAUHATHI. BhICOKUN YpOBEHBb



a0CTPaKTHOCTH HM3y4aeMOIo MaTepHalia, JIOTHYECKash CTPOroCTh CHUCTEMATHMUYECKOTO H3JI0KEHUS COCIUHSIIOTCSA C MPUBJICYCHUEM HATJIIHOCTH Ha
BCEX 9Talrax y4eOHOro mpoliecca M MOCTOSHHBIM OOpAIleHHEM K OMbBITYy y4Yalluxcs. YMEHHsI W300pakaTh BaKHEHITHE T€OMETPUUYECKHE Tela,
BBIUUCIIATH KX 00BEMBI U TIOIIAIN TTOBEPXHOCTH UMEIOT OOJIBIIYIO MTPAKTHIECKYIO 3HAYUMOCTb.
MecTto npeamera B ¢enepajbHOM 0A3UCHOM Y4eOHOM IJIaHE

Tunosasi rocynapcTBeHHas mporpamma 1o maremaruke B 11 kiacce paccuurana Ha 6 yacoB B Hezaenmto, 204 yaca B roa. B coorBercTBuu C
yaeOnbM mmanoM MKOY COIII Nel r. MimatoBo B 11 kinacce BeieneHo 6 yacoB B Henento, 136 yacoB B roj (4 yaca B Henento — Anredpa 1 Havaina
MaTEeMaTHYECKOTO aHanu3a, 2 4yaca B Henenmo — ['eomerpus. Takum oOpa3oM, Ha mpemnoiaBaHue TeOMETPUN OTBEJICHO BCero 68 4acoB.

YMK BkJ1ouaer B ceds:

OCHOBHOU yYEOHUK:

I'eomerpus. YueOnuk mns 10-11 kmaccoB obmieoOpaszoBarenbHbix opranusanuid. /JI.C. Atamacsn, B. ®@. byry3os, C.b. Kagomues u ap. /
«IIpocBemenne». Mockna. 2018 r.

Memoouueckue nocoous ons yuumens:

¢COOpHMK HOpPMAaTHBHBIX JTOKyMEHTOB. Maremarnka. denepainbHblii KOMIIOHEHT TOCYJapCTBEHHOTrO cTaHmapra. dexepainbHblii Oa3WCHBINA
y4eOHBI IJIaH U IpUMEpHbIe yueOHble manbl. [IpuMepHsie nporpammel o Mmarematuke. M. «Zlpoday, 2018 .

e[Iporpammer ob1eoOpazoBarenbubix yupexaeHuit [EOMETPUS 10-11 knaccel. CoctaButens: T.A. BypmucrpoBa. MockBa

B agmopckywo npozpammy uzmenenuil 6HeceHo He ObLio.
TpeGoBanus K ypOBHIO MOATOTOBKH YYAIIUXCS

Bpe3yﬂbmame usyuenusa wamemamuKku 6 cmapmeﬁ UWiKo1€ y4€eHUK 00J13iceH
3HAMb/NOHUMAMDb:

e3HAUCHHE MaTeMaTHUYeCKOM HayKu JIs1 PCIICHUA 3aa4, BO3ZHHUKAOIMIHUX B TCOPHUHU U MPAKTUKC, HIUPOTY U OTPAHUYCHHOCTH INMPHUMCHCHUA
MAaTEMATUYCCKHUX METOAO0B K aHAJIM3y U UCCICJOBAaHHIO ITPOLECCOB U SIBJICHHI B npupoac u O6H.[CCTB€;

®3HAYCHHC MMPAKTUKHU U BOIIPOCOB, BOSHUKAIOIIUX B camMou MaTe€MaTuke, A4 CbopMI/IpOBaHI/IH " pa3BUTHA MaTeMaTHYECKON HAyKH;
®BO3MOKHOCTH I'COMETPUUCCKOI'O A3bIKa KaK CPEACTBA OITMCAHUA CBOICTB PCATBHBIX MPEAMCETOB U UX B3AUMHOT'O PACITIOJIOKCHUS,

®YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTMKM MaTEeMaTHYECKHUX PpACCYXJACHHUH, MX NPUMEHUMOCTb B Pa3IMUYHBIX OOJIACTAX YelOBEUYECKON
JeATEIbHOCTH;

epazinuue TpeOOBaHMM, MPEABABIAEMBIX K JOKa3aTeNbCTBAM B MaT€MAaTHUKE, €CTECTBEHHBIX, COLMAIbHO-3KOHOMHUYECKUX W T'yMaHUTapHBIX
HayKax, Ha MPaKTUKE;

®pOJIb AKCHOMATHKH B MATEMATHKE; BO3MOXXHOCTh IMTOCTPOEHHUS MAaTEMAaTHYECKUX TEOPUN Ha aKCHOMATHYECKON OCHOBE; 3HaUCHUE aKCHOMATHUKH
JUTSL APYTUX 00J1acTel 3HAHMS M 711 TPAKTHKH;



B pesynomame uzyuenus Kypca zeomempuu yuauwjueca 11 knacca 001x#cnol ymems:

®TIOHMMATh, YTO TeOMETpUYecKue (OPMBI SBISAIOTCS HICATU3MPOBAHHBIMU 00pa3aMu pEAIbHBIX OOBEKTOB; HAYUHUTHCS HCIIOJIb30BATh
IreOMETPUYECKUH SI3bIK Ul ONUCAHMS IPEIMETOB OKPYXKAIOLIEr0 MUPA; MOJYYUTh IPEICTABICHUE O HEKOTOPBIX 00JACTAX MPUMEHEHHs
reoMeTpHuH B OBITY, HaAYKe, TEXHHUKE, UCKYCCTBE;

®COOTHOCHUTH IUIOCKHE TE€OMETpUYecKHe (UIypbl U TpeXMEpHbIE OOBEKTHI C WX OMHUCAHHMIMHM, YEpTEKaMH, W300paKEHUSMH; pa3anyaTb U
aHAJTM3UPOBATh B3aMMHOE PACIIONIOXKEHHUE PUTYD;

01/1306pa>1<aTL reoOMCTPHUICCKUC (1)I/IprI)I " TCJIa, BBIMIOJIHATE YCPTCK MO YCIIOBHIO 3ada4Hu,
OIIOHUMATh CTCPECOMETPUUYCCKHUEC YCPTCIKH,

epelIaTh FreOMETPUUECKUE 3a7au, OMUPAsACh HA M3YYCHHbBIE CBOMCTBA IJIAHUMETPUUYECKUX U CTEPEOMETPHUECKUX (PUTYp M OTHOIICHUN MEXITY
HUMHU, IPUMEHSS areOpandeckuii U TPUrOHOMETPUYECKUH anmapar;

OIIPOBOAUTDH JOKA3ATCIILHBIC PACCYKACHUS IIPHU PCIICHUHU 3a1a4, JOKa3blBATb OCHOBHBIC TCOPEMBI KypCa;

®BLIUMCIISITH JIMHEHHBIC AJIEMEHTHI U YTJIbl B IPOCTPAHCTBEHHBIX KOH(UTYpaIusaxX, 00beMbI U IIOMIAIN TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ U
UX MPOCTEHIITMX KOMOWHAIIHIA,

®IIPUMEHATH KOOPJAMHATHO-BEKTOPHBIN METOJ JUISl BBIYMCIIEHUSI OTHOILIEHNUH, PACCTOSHUM U YIJIOB;
®aHAJIM3UPOBATh B MPOCTEUIINX CIIydasiX B3aMMHOE PacIoyiokeHne 00bEKTOB B POCTPAHCTBE;
®CTPOUTH CEYEHHS MHOTOI'PAaHHUKOB U M300pa)aTh CEUSHUS TEJl BPALICHHUS.

Hcnonvzoeamo npuoﬁpemeuubw 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ oessmenbHOCmU U NOGCEOHEGHOUL HCUZHU ONiA:

eyiCClIeZIOBaHUS (MOJIETMPOBAHUS) HECTIOKHBIX MPAKTUUECKUX CUTYallMi Ha OCHOBE U3yUeHHBIX (JOpMYJ U CBOUCTB (UTYD;

®BLIYMCIICHUSI O0BEMOB M HHOIIIa)Ieﬁ HOBerHOCTeﬁ IMPOCTPAaHCTBECHHBIX TCJI MNpPU PEHICHUM IMPAKTUYCCKUX 3alay, HCIOJIb3ysd IpHU HGOGXO}II/IMOCTI/I
CIIPAaBOYHUKHU W BBIYUCIUTCIILHBIC YCTPOﬁCTBa.

Conep:kaHue y4eGHOr0 MaTepuasia

e Bekmopul 6 npocmpancmee (6 yacoB)
[TonsiTre BekTopa B mpocTpaHcTBe. ClIOXKeHNE U BBIYUTAHNE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4yncio. KoMIuiaHapHbIe BEKTOPEI.

o  Memoo koopounam é npocmpancmee. Koopounamet u éexkmopot (15 4yacon)



JlekapToBBl KOOpAMHATHL B mIpocTpaHcTBe. Dopmysna pacCTOSHUS MEXKIy ABYMS TOUYKaMU. YpaBHeHHs chepbl U Iuiockoctu. Popmyna
PacCTOSIHUS OT TOYKHU JO IJIOCKOCTH.
Bektopsl. Yron Mexny Bekropamu. Koopaunars! Bekropa. CkansipHOe IpOU3BeIeHUE BEKTOPOB. [[i1Ha BEKTOpa B KOOPANHATAX, YrOJl MEXIY
BEKTOpaMH B KoopauHaTax. KosuinmHeapHble BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB B KOOPAMUHATAX.

eTena u nogepxnocmu epauienus. Lununop, konyc u wap (16 uacos)

Hunuaap u koHyc. YceueHHBIH KoHyc. OCHOBaHME, BbICOTa, OOKOBasl MOBEPXHOCTh, 0Opa3yromias, pa3Beprka. OceBble CEYCHHS U CEUECHUS
napajulebHble OCHOBAHUIO.
ap u cdepa, ux ceueHus, kacateabHas TNIOCKOCTh K cdepe.

e Oovembl men u nnowyaou ux nogepxuocmeit (17 wacos)

IToustue 06 00beMe Tena. OTHOIIEHHE 00BEMOB IMOAOOHBIX TEI.
@opmynsl 00bemMa Kyba, MPSMOYrOJBHOTO IMapajiesienuIeaa, Mpu3Mbl, IMMHAPAa. Popmynsl oO0beMa MUpaMUABl U KoHyca. DopMyIIbI
IUTOINAM TOBEPXHOCTEH IIMIMHIPA U KOHyca. DopMyiiel 00beMa IIapa U IO CHEPHI.

olloemopenue Kypca zeomempuu 3a 10 knacc  (14uacos)

TemaTn4yeckoe nuIannpoBanue no reomerpun B 11 kiaacce
24 B HeeJII0, Bcero 684., k yueonuky JI. C. ATaHacsid u ap.

No Hara Tema ypoka KnroueBbie KOMIIETEHIINU [Tpumevanus
ypOKa
elloemopenue (3 uacos) (U3 umoz06020 noemopenus)
1 MHororpanHuKu 3HaTh: NOHATUS MHOTOIPAaHHUKOB, T€OMETPUYECKO
ro Tela.
YMeTh: pemats 3a1a4u 110 TeEMe
2 ITpu3ma, mupamuaa 3HaTh: MOHATHUS IPU3MbI U TUPAMUIbI, TOBTOPUTD
MPOCTpaHCTBeHHYIO Teopemy [Iudaropa, monstue
MPaBUIILHON TUPaMUbI, TPOBUIBHOTO




MHOIr'OrpaHHuka M 3JICMCHTbBI CUMMCTPUU
MPaBHWJIbHBIX MHOTOTPAaHHUKOB.
YMeTh: pemaTh 3a4a4M 10 TEME

Bxoonaa konmponvnasa paboma

VYmMmeTn O606H_IaTB N CUCTEMATU3HUPOBATH 3HAHUA 110
HpOfII[GHHBIM TEMaM U HCII0JIb30BATh UX IIPpU
PEIICHUHU 3a1a4

eBexmoput 6 npocmpancmee (6 uacoes)

[TonsiTue BexkTopa B
MIPOCTPAHCTBE

3HaTh: MOHATHUS BEKTOpPA, PABEHCTBA BEKTOPOB
YMeTh: peuars 3aa4u 110 TeMe

CrnosxeHue v BBIYMTAHNE
BEKTOPOB. Y MHOXKEHHUE BEKTOpA
Ha YHCJIO.

3HATh: MOHATHSI CJIOKEHUS U BBIYUTAHTS BEKTOPOB.
CyMMBI HECKOJIBKUX BEKTOPOB. Y MHOKEHUE
BEKTOPA HA YHCIIO.

YMerTh: pemaTh 3aa4M 110 TeEME

KOMHJIaHaprIe BCKTOPBI

Pamenue 3azgay mo teme:
«BeKTopsI B IPOCTPAHCTBE)

Pamrenue 3agad mo treme:
«BeKTopsI B IPOCTPAHCTBE)

3HAaTh: MOHATHS KOMIUTAHAPHBIX BEKTOPOB, TIPABHIIO
napajuiesiorpaMma, pa3ioratb BEKTOpP 10 TPEM
HEKOMIUTAaHAPHBIM BEKTOPAM.

YMeTh: pemath 3a7a4u 1o TeMe

YMeTb 000011aTh U CUCTEMATU3UPOBATH 3HAHUS 110
MPOWICHHBIM TEMaM U UCIOJIB30BaTh UX MPH
pelIeHnH 3a1a49

YMeTb 000011aTh U CUCTEMATU3UPOBATH 3HAHUS 110
MIPOWICHHBIM TEMaM U UCTIOJB30BaTh UX MPH
pelIeHnH 3a1a49

3auem no meme: « Bekmopuol 6
npocmpancmee

YMeTb 000011aTh U CUCTEMATU3UPOBATH 3HAHUS 110
MIPOWICHHBIM TEMaM U UCTIOJB30BaTh UX MPH
pelIeHnH 3a1a4

eMemoo koopounam é npocmpancmee (15uacoes)




IIpssMoyronbHas cucreMa
KOOpJMHAT B IPOCTPAHCTBE

3HaTh: MOHATHUS NPSIMOYIOJIbHON CUCTEMBI
KOOpJUHAT B MPOCTPAHCTBE, KOOPAMHAT TOUKH
YMeTh: pemats 3a1a4u 110 TeEME

Koopounamur mouxku u
Koopounamol éekmopa 6 u

Koopaunats! BekTopa

Pemenue 3amay Ha IIPUMCHCHUC

KOOpAuHAT BECKTOpa

CBs3b MCKAY KOOpAWHaTaMu
BCKTOPOB U KOOPpAHWHATAMHA
TOYCK

[Ipocreiimme 3aga4yu B
KOOpJAMHATAX

3HaTh: MOHATHE KOOPJAUHAT BEKTOPA B JAHHOU
CUCTEME KOOpJIUHAT, (HOPMYITY pa3IoKCHHUS
BEKTOpa M0 KOOPJAUHATHBIM BEKTOPaM, IPaBHJIa
CJIOKCHUA, BBIYUTAaHUA U YMHO)KeHI/ISI BeKTOpa Ha
YHUCJI0, TOHATHE PABHBIX BEKTOPOB

YMeTh: pemats 3a1a4u 1o TeMe

3HaTh: MOHATHE KOOPAUMHAT BEKTOpa B JAHHOU
CUCTEME KOOpIUHAT, (HOPMYITY pa3JIoKCHHUS
BEKTOpA 10 KOOPJUHATHBIM BEKTOPaM, IpaBHJIa
CJIOKCHU, BBIYUTAaHUSA U YMHO)KeHI/DI BCKTOpa Ha
YHUCJI0, TOHATHE PABHBIX BEKTOPOB

YMeTh: pemath 3a7a4u 10 TeMe

3HaTh: MOHATHE PaJANYC-BEKTOpa IPOU3BOIBHON
TOUYKH MPOCTPAHCTBA, (DOPMYIIBI 11 HAXOXKICHUS
KOOpI[I/IHaT BCKTOpa 110 KOOpI[I/IHaTaM TOYCK KOHIIa
Y Hayaya BeKTOpa.

YMeTh: pemats 3a7a4u 10 TeMe

3HaTh: HOPMYIIBI 711 HAXOXKIEHUSI KOOPAUHAT
CepelHbl OTPE3Ka, JJIMHBI BEKTOPA, PACCTOSHUS
MC)K)Iy ABYMS TOYKaAMHU

YMeTb: pemaTh 3aJja4M 0 TeEMeE

Camocmoamenvhuas paboma
«Koopounamul mouku u
KOOpOuHambul 6eKmopay

YMmeTh 0606H_IaTL U CUCTCMATU3UPOBATb 3HAHUA 110
HpOﬁ)IGHHBIM TEMaM U HCIIOJIB30BaTh UX ITPU
pCeUICHUHN ITPUMCPOB U 3aJ1a4

AHanu3 caMoCTOATENbHOM
paboThI

YMmeTh 0606H_IaTL U CUCTCMATU3UPOBATb 3HAHUA 110
HpOﬁ)IGHHBIM TEMaM U HCII0JIB30BAaTh UX ITPpU
peUICHUHU ITPUMCPOB U 3aJ1a4

Yron Mexay BEKTOpaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

3HAaTh: MOHATHUS yIJIa MEXAY BEKTOpaMHU U
CKaJISIPHOTO TIPOU3BEICHUS BEKTOPOB, (POPMYJIBI
HaxO0JICHUS YTJia MEXAY BEKTOPAMHU 10 UX
KOOpJIuHAaTaM U (hOPMYJIbI CKAJIIPHOTO

Ckanapnoe npouseedenue
6eKmopoe 7 4




IIPOU3BCACHUSA, OCHOBHBIC CBOMCTBaA CKAJIPpHOTO
IIPOU3BCACHUS.
VYMeTs: peiiaTth 3aJa4u 110 TEME

9 Pemenue 3a1a4y Ha IpUMeHEeHHe ~ 3HATh: MOHATHUS yIJIa MEXAy BEKTOpaMU U
CKaJISIPHOTO IIPOU3BEICHUS CKaJIIPHOTO TIPOU3BEIEHUS BEKTOPOB, (POPMYIIBI
BEKTOPOB HaXO0XJACHUS yria MKy BEKTOPaMH 0 MX
KOOpAMHATaM U (OPMYIIBI CKaJISIPHOTO
MIPOU3BE/ICHNUS, OCHOBHBIEC CBOICTBA CKAJIIPHOTO
IIPOU3BEIECHUS
YMeTh: pemath 3a/1a4u 10 TeMe
10 Brruncnenue yrioB Mexay 3HAaTh: aJITOPUTM BBIUUCIICHUS YTIIOB MEXKIY
IPSIMBIMH U TUTOCKOCTSIMU MPSIMBIMH Y TUTOCKOCTSIMH
YMeTh: pemath 3a/1a4u 10 TeMe
11 Pemenuie 3a1a4y Ha BBIUMCIIEHUE = 3HATh: alTOPUTM BBIYHUCIICHUS YTTIOB MEXIY
YIJI0B MEXAY IPSIMBIMU U MPSIMBIMU U TIOCKOCTSIMU
IJIOCKOCTSIMU YMeTh: pemath 3a/1a4M 10 TEME
12 LenTpanibHas CHMMETPHS. 3HaTh: IOHSATUE ABUKEHUS TPOCTPAHCTBA, Meuxncenusn 3u
OceBas cummeTpusi. 3epKajibHasi = OCHOBHBIE BUbI ABM)KEHUH, ONPEIEICHUS
CUMMETpUS LEHTPAJILHOM, OCEBOM U 3€pKaJIbBHON CUMMETPHH,
YMeTh: pemate 3a7a4u 1o TeMe
13 [TapannensHbIN IEpEHOC 3HaTh: ompeeNeHNne apaJlJIeIbHOTO TIEPeHOca
YMeTh: pemars 3a1a4u 110 TEME
14 Oo6o0maromuit ypok no Teme 3HAaTh: MOHATHS YIJIa MEX/y BEKTOpaMH U
«MeTos1 KOOpJHAT B CKaJISIPHOTO TIPOU3BEICHUS BEKTOPOB, (POPMYJIBI
IIPOCTPAHCTBE HaXO0XKJICHUS yTJIa MEKy BEKTOPaMH IO UX
KOOpJIuHATaM U (hOPMYJIbI CKAJIIPHOTO
IIPOU3BE/ICHNUS, OCHOBHBIE CBOICTBA CKAJIIPHOTO
MIPOU3BEICHUS
YMeTh: pemars 3a1a4u 10 TEME
15 Konmponvnas paooma Nel YMmetb 0000111aTh M CHCTEMAaTH3UPOBATh 3HAHUS 110

«Ckanapnoe npouseedenue
6exmopos. /leusicenusn

IIPOMJCHHBIM TEMAM U UCIIOJIb30BaTh UX IIPU
peLIeHUU IPUMEPOB U 3a/1a4

ol [ununop, konyc u wap (16 uacoe)




Jlonarue nunuHIpa

3HaTh: TOHATHUSA I.[HJ'IHHI[pPI‘ICCKOﬁ IIOBEPXHOCTH,
oujimHApa 1 €ro 3JICMCHTOB
VYMeTs: pe€maTh 3aja4M 110 TEME

Hununop 3u

[Inomane moBepxHOCTH
HWIAHAPA

Pemrenue 3agad mo reMe
«lTonsitne nmunuuapa. [Inomanae
MMOBEPXHOCTH LIMJITUHAPAY

[TonsiTue Konyca

[Inomane MoBepXHOCTH KOHYCa

VY ceu€HHbI KOHYC
Pemrenue 3agad mo reme

«Konyc»

Cdepa u map. YpaBHeHue
cepsl

3HaTh: MOHATHE Pa3BEPTKU OOKOBOIl MOBEPXHOCTH
MWIAHIPA, GOPMYIIBI IJIsl BEIYUCICHUS OOKOBOW U
MIOJTHOW MMOBEPXHOCTU LUJIUHIPA

YMeTh: pemaTh 3a1a4M 110 TeEME

3HaTh: MOHATHUS UIUHAPUYECKON MTOBEPXHOCTH,
LUJIMHIPA U €T0 3JIEMEHTOB; IOHIATHE Pa3BEPTKU
OOKOBOI MOBEPXHOCTH LUIUHAPA, POPMYJIBI AJIs
BBIYMCIICHHS] OOKOBOM U TTOJTHOW MTOBEPXHOCTHU
LUAJTUHIpA

YMeTh: pemats 3a1a4u 10 TeEMe

3HaTh: MOHATHUSI KOHUYECKOW MOBEPXHOCTH, KOHYCa
U €ro 3JIEMEHTOB, CEUECHHUsI KOHYCa

YMeTh: pemats 3aJa4u 10 TEME.

3HaTh: MOHATHE Pa3BEPTKHU OOKOBOM MOBEPXHOCTH
KOHYca, (OpMYJIbI JUIsl BEIYUCIIEHUS OOKOBOM 1
MIOJTHOW MOBEPXHOCTU KOHYCa

YMeTh: pemate 3a7a4u 1o TeMe

3HaTh: IOHATHUS YCEUEHHOT'O KOHYCa U €T0
3JIEMEHTOB, CEUYEHHUSI YCEYEHHOT0 KOHYyCa

YMeTh: pemate 3a7a4u 1o TeMe

3HaTh: MOHATHSI KOHUYECKON TOBEPXHOCTH, KOHYCa
U €T0 DJIEMEHTOB; Pa3BEPTKH OOKOBOI MOBEPXHOCTH
KOHYca, (hOpMYIIBI 1711 BEIYUCIICHUS OOKOBOU U
TTOJTHOU TMTOBEPXHOCTH KOHYCA M YCEUEHHOTO
KOHYCa, CEUeHHsI KOHYCa U YCEUEHHOr0 KOHYCa
YMeTh: pemate 3a7a4u 1o TeMe

3HaTh: MOHATHUS C(HEPHI U MIapa U UX FJIEMEHTOB,;
ypaBHEHUS TOBEPXHOCTHU

YMeTh: pemiath 3a7a4u 10 TeEMe

Konyc 4u

Cohepa 4u

B3anMHoe pacrionoxeHue cepsl
U TUTOCKOCTH

3HaTh: TPU CIy4yas B3aMMHOI'O PaCIOJIOKEHUS
cdepbl U IIIOCKOCTH, IOHATHUS KacaTenbHOU




10

KacarenbHast IIIOCKOCTB K cepe

IJIOCKOCTH K cdepe, TOUKHU KacaHus

YMeTh: pemath 3aa4u 110 TEME

3HaTh: TPU Ciydasi B3AUMHOI'O pPacIOJI0KEHUs
cdepbl ¥ IIIOCKOCTH, TIOHATHUS KacaTeIbHON
IJIOCKOCTH K cdepe, TOUKU KacaHus, CBOMCTBO U
MPU3HAK KacaTeJIbHOU IUIOCKOCTH K cepe
YMeTh: pemarh 3a/1a4u 10 TeMe

11

[Tnomane chepor

3HaTh: MOHATHUS Cephl, OMUCAHHOW OKOJIO
MHOTOTPaHHHMKA U BIIMCAHHOW B MHOTOIPaHHHUK,
dbopmyity Tomamy cepol

YMeTh: pemarp 3aJauu 1o TeMe

12

Pemienvie 3a1a4 Ha pa3IMuHbIC
KOMOWHALIUY Tell

3HATh: MOHATHS LIMJIUHAPUYECKON TOBEPXHOCTH,
LWIMHJIPA U €r0 JIEMEHTOB; MIOHSATUE PAa3BEPTKU
OOKOBOW OBEPXHOCTHU LIUIMHIPA, POPMYIIbI IS
BBIYHCIIEHUS] OOKOBOW 1 IOJIHOW MTOBEPXHOCTU
LWIVH/PA; TOHATUS KOHUYECKON ITOBEPXHOCTH,
KOHYCa U €ro 3JIEMEHTOB; pa3BepTKU OOKOBOM
MIOBEPXHOCTU KOHYCA, (POPMYJIbI 115l BBIYUCICHUS
OOKOBOM U MMOJIHOIM MOBEPXHOCTH KOHYCA U
YCEUEHHOT'0 KOHYCAa, CEYEHHsI KOHYCa U YCEUEHHOTO
KOHYCa; OHATHS CPepbl, ONMCAHHON OKOJIO
MHOTOTpaHHHUKA ¥ BIIMCAHHON B MHOT'OT'PAHHUK,
dhopmyny mrormaau cepsl

YMeTh: pemarh 3a/1a4u 10 TEME

Pewienue 3a0au 54

13

Pemrenue 3agaq Ha
MHOTOT'PAHHUKH, [IUIUHIP

3HaTh: MOHATHUS HUIUHAPUYECKON ITOBEPXHOCTH,
LUIMHJPA U €r0 JJIEMEHTOB; MIOHSATUE PA3BEPTKH
OOKOBOI MOBEPXHOCTH LIUIUHAPA, POPMYJIBI IS
BBIUUCIIEHUS] OOKOBOM M MOJTHOM MOBEPXHOCTH
LHWIMH]IPA; TOHATHUS Cepbl, OMMCAHHON OKOJIO
MHOTOTpaHHHUKA U BIIMCAHHON B MHOT'OT'PAHHUK,
dhopmyny mromanu chepsl

YMeTh: pemath 3aa4u 110 TEME

14

Pemenue 3anau Ha KOHYC, 1IAp

3HATh: IOHATHSI KOHUYECKOMI MMOBCPXHOCTHU, KOHYCA
U €r0 AJIEMEHTOB; Pa3BEPTKH OOKOBOH MOBEPXHOCTH




KOHYca, (POPMYJIbI JJIsl BEIYHCIICHHsI OOKOBOM U
MOJTHOM MOBEPXHOCTH KOHYCA U YCEUCHHOTO
KOHYCa, CCYCHHsI KOHYCa U YCEUEHHOTO KOHYCa;
MOHATHUS cepbl, OMUCAHHON OKOJIO MHOTOI'PaHHUKA
Y BIIUCaHHOW B MHOTOTPaHHUK, (HOPMYITY ILIOLIA K
cepsl

VMeTb: pelarh 3a1a4u 1o TeMe

15 Ypok 060061maromiero 3HaTh: MOHATHS [WJIMHIPUICCKON ITOBEPXHOCTH,
NOBTOpeHUs 110 TeMe «L{WInmHAp, = HMIMHIpPA ¥ ero DIIEMEHTOB; MOHITHE Pa3BEPTKU
KOHYC U ILIap» OOKOBOI MOBEPXHOCTH MUJIUHAPA, POPMYIIBI IS

BBIYHCIICHHS] OOKOBOM U MOJTHOM MOBEPXHOCTHU
UWIMHAPA; TIOHATHS KOHMYECKOW TTOBEPXHOCTH,
KOHYCa U €ro 3JIEMEHTOB; pa3BepTKU OOKOBOMU
MOBEPXHOCTH KOHYCA, (POPMYITBI ISl BRIYUCIICHUS
OOKOBOM U MOJHOI MOBEPXHOCTH KOHYCA U
YCEUEHHOTO KOHYCa, CEYEHHsI KOHYCa H YCEYSHHOTO
KOHYCa; MOHATHS c(epbl, ONIMCAHHON OKOJIO
MHOTOTpaHHHUKA ¥ BIIUCAHHON B MHOTOT'PAHHUK,
dhopmyny momaau cepol

YMeTh: pemate 3a7a4u 1o TeMe

16 Konmponvnaa pavoma Ne2 YMmeTs 000011aTh U CUCTEMATU3UPOBATH 3HAHUS 110
no meme MPOWICHHBIM TEMaM U UCIIONIB30BaTh UX MPH

«ununop, konyc, wap» pelIeHIH TPUMEPOB U 3a/1a4
e0ovémvlt men. (20 uacog)

1 [Tonstue 06bpéMa. OOBEM 3HaTh: MOHsATHE 00BEMa, CBONCTBA 0OHEMOB, 00vém npamoyzo/iv u
IPSIMOYTOJIBHOTO TEOpeMY U CleJICTBHE 00 00beMe MPSMOYTOJIBHOTO
napaiesienumne1a napaJiesienumnesa

YMeTh: pemarp 3aJauu 1o TeMe
2 OO6BEM NPAMOYTOIBEHOTO 3HaTh: TEOpPEMY U CIIe/ICTBUE 00 00beme

napajjicicnuicaa

MPSIMOYTOJIBHOTO Mapajuiesienumne1a
YMeTh: pemath 3aa4u 110 TEME




Pemenue 3amay o reme «O0BEM
MPSIMOYTOJIBHOTO
napajuieIeuIe/1a»

3HaTh: MOHATHE 00beMa, CBOWCTBA 00BEMOB,
TEOpEeMY H CJIeJICTBHE 00 00beMe MPSMOYTOJIEHOTO
napajuiesienuneaa

YMeTh: pemath 3aJa4u 110 TEME

4 OO0BEM TIPSIMOI TIPU3MBI 3Hath: TeopeMy 00 00beMe PSIMON TTPU3MBI 00vém npamoit npuzmol u
YMeTh: pemiaTh 3aJa4M 0 TEME yuauHopa 3 4
5 O0BEM HuIMHIpa 3HaTh: TeopeMy 00 oObeMe UITUHIPA
YMeTh: pemats 3a1a4u 10 TeEMe
6 Pemrenue 3aa4 Ha BeIYKMCICHUE | 3HATh: TeopeMy 00 oObemMe MPsIMOil MPU3MBI U
00BEMOB MPSAMOI IPUMBI U UWIMHIIpA
MWIMHAPA YMeTh: pemarp 3a7auu 1Mo TeMe
7 Berancnenmne o0bEMOB TeII ¢ 3HaTh: OCHOBHYIO (DOPMYITY /ISl BEIYUCIICHHSI 00vém HAKNOHHOU RPU3MBL,
MTOMOMIBIO OMPEAEeNIEHHOTO 00BEMOB Tel nupamuowt u konyca 14 u
UHTETpajga YMeTh: pemarp 3a7auu 1Mo TeMe
8 O0BbEM HAKJIOHHOH MPU3MBI 3HaTh: TeopeMy 00 00beMe HAaKJIOHHOM MPU3MBbI
YMeTh: pemate 3a7a4u 1o TeMe
9 OO6BbEM upaMuIsl 3Hathb: TeopeMy 00 00beMe MUPAMU/IBI
YMeTh: pemars 3aJauu 1o TeMe
10 O0BEM yceueHHOH MUpaMu/Ibl 3HaTh hopMyy 00beMa yCeUEHHOM MUPaMUIbI
YMeTb: pemaTsh 3aJa4u M0 TeMe
11 Pemienue 3a1a4 Ha BeIUMCICHUE | 3HaTh: TeopeMy 00 oObeme nmupaMuibl, Gopmyny
o0BbEMa nupamMuabl o0bemMa yCe4eHHON MUpaMuIbl
YMeTh: pemarp 3aJauu 1o TeMe
12 O0BEM KoHyCa 3HaTh: TeopeMy 00 oObeMe KoHyca, GopMyITy
o0bemMa yCEYeHHOT 0 KOHyca
YMeTh: pemarp 3aJauu 1o TeMe
13 3auem no meme: «O0véMBL YMeTb 000011aTh U CUCTEMATU3UPOBATH 3HAHUS 110
npU3IMBbL, RUPAMUObL, UUTUHOPA, TIPOWJICHHBIM TEMaM U HCII0JIb30BaTh UX MPH
KoHycay pelIeHIH TPUMEPOB U 3a/1a4
14 OOBEMBI IIAPOBOTO CETMEHTA, 3HaTh: ONpEIeSICHNS IAPOBOT0 CETMEHTA,
IIAPOBOTO CJIOs, IIAPOBOTO IapOBOTO CJIO0SI, IIAPOBOTO CEKTOPa; POPMYJIbI IS
CeKTopa BBIUUCIICHUS] 00bEMOB YacTeil mapa
YMeTh: pemiaTh 3aa4u 10 TeMe
15 O06bEM mapa. Pemmenue 3amaq 3HaTh: TeopeMy 00 oObemMe mapa




VMern: peaTth 3aJa4u 110 TEME

16 OOBEMBI MIAPOBOTO CETMEHTA, 3HaTh: ONpEeIeTICHUs IIAPOBOIO CErMEHTA,
IapOBOTO CJI0, IIAPOBOTO IapOBOTO CJI0SI, IIAPOBOTO CEKTOPa; POPMYJIbI IS
cexropa. Pemenue 3anau BBIYHCIIEHUS] 00BbEMOB YacTel 11apa

YMeTh: pemarhb 3a/1a4u 10 TeMe
17 [Tnomane chepnr 3HaTh: BBIBOA (hOPMYIIBI TUIOMIAAN CHEPHI
YMeTh: pemath 3aJa4u 110 TEME

18 Pemrenue 3aa4 Ha BeIYMCICHWE | 3HATh: BBIBOJ (POPMYIIBI IO chepbl
wiomaau chepsl YMeTh: pemath 3a/1a4u 1Mo TeMe

19 O60061maronuit ypok 1o Teme 3HaTh: TeopeMy 00 obbeMe 1apa; Gopmyssl Ais
«O0BEM mapa u mioanb BBIYHCIICHUS 00bEMOB YacTel mapa; Gopmymiy
chepni» Iomaau chepol

YMeTh: pemats 3aJa4u 10 TeEMe

20 Konmponvnas paboma Ne3 YMeTs 000011aTh U CUCTEMATU3UPOBATH 3HAHUS 110
«00vém wmapa u niowads MIPOMICHHBIM TEMaM U MCII0Ib30BATh UX TIPH
chepory peleHrH MPUMEPOB U 3a/1a4

ollogmopenue (11 uacos)

1 AKCHOMBI CTEPEOMETPHUH U UX YMmeTb 0000111aTh ¥ CHCTEMAaTU3UPOBATh 3HAHUSA 110
crneactBus. [lapamiensHOCT MPOI/IGHHBIM TEMaM M UCTIOIh30BATh MX TPU
HPSIMBIX, IPSAMOMN U MJIOCKOCTU. | pEIIeHUH MPUMEPOB U 3a/1a4
Pemenne 3anau

2 VYT0o1 MEXIY TPSIMBIMH. YMetb 000011aTh M CHCTEMAaTH3UPOBATH 3HAHUS 110
Pemenue 3anau MIPOWICHHBIM TEMaM U UCTIIOJB30BaTh UX MPH

pelIeHIH TPUMEPOB U 3a/1a9

3 [TapannenbHOCTb YMmeTs 000011aTh U CUCTEMATU3UPOBATH 3HAHUS 110
iockocteit. Teopema o Tpéx MIPOUICHHBIM TEMaM U UCTIIOJB30BaTh UX MPH
MePIIeHIUKYIISIpax pelIeHIH MTPUMEPOB U 3a/1a9
Pemenue 3anau

4 [TocTpoenue ceuenuii B YMmerb 0000111aTh M CUCTEMAaTH3UPOBATh 3HAHUS 110
TETpadIpe U Nnapasuiesenunene MPOUICHHBIM TEMaM U UCIOJIb30BaTh UX MPH

pelIeHNH TPUMEPOB U 3a/1a4

S) [Tnomans MOBEepXHOCTH M 00BbEM | YMeTh 000011aTh U CHCTEMAaTU3UPOBATH 3HAHUS O

MUpaMHJIbl U TpU3MBbL. Perienue

HpOﬁILCHHBIM TEMaM U HUCII0JIB30BAaTh UX ITPpU




3a1a4

pelIeHuH TPUMEPOB U 3a/1a4

[Tnomans MOBEpXHOCTU U 00BEM
LUJIUHAPA U KOHYca. Penienue
3aja4

YMmeTs 000011aTh U CUCTEMATU3UPOBATH 3HAHUS IO
MPOMICHHBIM TEMaM U UCII0Ib30BATh UX IIPU
pelIeHuH TPUMEPOB U 3a/1a4

[Tnomane MoBepXHOCTH ChEphl U
00BEM mapa. Permenne 3amaq

YMeTs 000011aTh U CUCTEMATU3UPOBATH 3HAHUS 110
MPOMICHHBIM TEMaM U UCII0Ib30BATh UX MIPU
pelIeHUH TPUMEPOB U 3a/1a4

Hmozosan KOHmpoJibHan

YMeThb O606H_IaTL U CUCTCMATHU3UPOBATL 3HAHUS 110

paboma MPOMJICHHBIM TEMaM U UCMOJIb30BATh UX MPU
pElIeHUU TPUMEPOB U 3a/1a4
IIpoao/KUTEeILHOCTH peaau3anuu y4e0Hoil mporpaMMsl 0 reOMeTPUH

Ne Tema Kon-Bo yacos N3 nux:
n/n KOHTPOJIbHbIE pa0doThI

1 [ToBTOpeHue 3 1

2 BekTopsl B mpocTpaHcTBE 6 0

3 MeTo1 KOOpAWHAT B TPOCTPAHCTBE 15 1

4 Hunuuap, KOHYC U map 16 1

5 OOBEMBI TET 20 1

6 IToBTOpenue 3a kypc 10-11 knaccos 8 1

7 Hroro 68 5




Cnucok sureparypsl 1 YMK

OCHOBHOU YUeOHHUK:

['eometpus. Yueonuk mis 10-11 knaccoB obmieoopazoBarenbubix opranusanuid. /JI.C. AranacsiH, B. @. byryzos, C.b. Kagomues u ap. /
«IIpocBemenne». Mockna. 2018 r.
Memoouueckue nocoous ons yuumens:

COopHHK HOPMATHBHBIX JOKYMEHTOB. MartemaTrka. ®enepaabHblii KOMIIOHEHT rOCyIapCTBEHHOTo cTanaapra. denepanbHblil 0a3UCHBINA Y4eOHBII
IUIaH ¥ IpUMepHbIe yueOHble rianbl. [IpuMepHbie nporpammel o Matematuke. M. «/Ipoda», 2015 r.

[Iporpammel obmieobpazoBatenbHbix yupexaeHuit TEOMETPUA 10-11 kmaccel. CocraButens: T.A. Bypmuctpoa. MockBa «lIpocBemienue,
2013 rox;






