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1. llosicHUTe/IbHAS 3aIIHCKA
1.1 Hopmamuenwvie 00Kymenmel, 00ecnedusarouiue peaiu3ayuio npozpammol.

li\/rgn HopmaTtuBHbIe TOKyMEHTBI
1 3akon 00 obpazoBanuu PO.
@DenepalibHbIIl KOMIIOHEHT TOCYJapCTBEHHOIO CTaHAapTa 00IIero oopa3oBaHusl.
2 | CranmapT OCHOBHOTO 00mIero oOpazoBaHus 1Mo maremaruke. (BecTHuk oOpa3zoBaHus
Poccun. 2004r. Nel12)
3 OO0s3aTenbHBII MUHUMYM COJIEp)KaHHSI OCHOBHOTO 0OmIero oOpa3oBaHUS 10
MaTeMaTHKe.
4 [Iporpammsl 11t 00111€00pa30BaTENBHBIX LIKOJI, THMHA3UH, TUIeeB. MaTreMaTuka.
«Ipoda». Mockga. 2004.
5 PervonanbHbIil KOMIOHEHT CTaHIapTa 001Iero 00pa3oBaHMUsL.
6 O TUpHOPHUTETHBIX HANPABICHUSX Pa3BUTHS 00pa3oBaTeNbHON cuctembl PO.
Konnenmus moaepHu3amnuu o0pa3oBaTeaIbHON MOTUTUKH PD.
7 COOpHUK HOPMATHBHBIX JOKYMEHTOB ISl 00pa30BaTEIbHBIX YUPEKICHUN
8 [TpumepHas mporpamMmma OCHOBHOTO 001IIEro o0pa3oBaHMsl 10 MATEMATHKE.
9 basucuepiii yueOnsii mran MOY «lllymunosckas COLI» na 2018-2019 yuebnsrit
TOJI.
10 Oo6pazoBarenpHas nporpamma MOY «lllymumnosckas COI» wa 2018-2019
y4eOHBIN TOJ.
11 [Tonoxxenue o paboueii mporpamme negarora MOY «llymunosckas COILD»

1.2 Obowana xapaxmepucmuka yueonoz2o npeomema

Pabouas npocpamma no ceomempuu 10-11kn cocmasnena na 0cHo8e a8MOPCKOU NPOSPAMMbL
noo peoaxyueii JI.C. Amanacana, B.@. bymysosa, C.b. Kaovimyesa u op.

[IporpamMma cocraBieHa Ha OCHOBE ()eCpaATHPHOI0 KOMIIOHEHTA TOCYIAPCTBEHHOT'O CTaH1apTa
o0rmiero 06pazoBaHUM, KOHKPETH3UPYET COJIEpKaHNe MPEAMETHBIX TeM 00pa30BaTeNbHOTO CTaHAapTa
Y JJaeT MPUMEPHOE pacrpe/ereHrue y4eOHbIX YacoB MO pa3jienam Kypca.

EctecTBeHHO-MaTeMaTndeckoe oOpa3oBaHHE B CHCTEME OOIEro CpeaHEero oOpa3oBaHUs,
3aHUMAaEeT OJHO M3 BEIYIIMX MeCT. MareMaTuka, SBISISICh 00S3aTeNIbHOW COCTaBHOM YacThIO
BCceoOIero cpeaHero oOpa3oBaHUs, OJHOBPEMEHHO 00pa3yeT MpoYHbId (yHIaMEHT BCEro
€CTeCTBO3HaHHUA. BkioueHue ee B KauecTBE OCHOBHOTO y4EOHOT0O MpeAMeTa B IIKOJIbHBIN yueOHbII
MPOLIECC HHU Y KOTO HE BHI3bIBAET COMHEHHSI.

Pabouas mporpaMma BBITIOHSIET JBE OCHOBHBIC (DYHKITUH:

Hngpopmayuonno-memoouueckas HyHKIMs MO3BOJSIET BCEM yYaCTHHKaM 00pa3oBaTeIbHOIO
poriecca MoJyduTh MPEJICTABICHHE O MEJISAX, COJCPIKAHUH, OOIICH CTpaTeTUH 00YICHHUS, BOCITUTAHUS
Y Pa3BUTHS YYAIIUXCs CPEACTBAMH JAaHHOTO y4eOHOTO MpeaMeTa.

Opeanuzayuonno-nianupyrowas QyHKIUs MpeIycMaTpyUBaeT BbIICICHUE 3TAarloB OOy4eHHS,
CTPYKTypUpOBaHHE Y4eOHOTO MaTepuala, OMpeielieHHe ero KOIWYECTBEHHBIX M KaueCTBEHHBIX
XapaKTePUCTHK Ha KKIOM U3 JTAaloOB, B TOM YHCIE JUIS COJEPHKATEIHHOTO HATOJHEHHS
MIPOMEXYTOYHOM aTTeCTAIlUU YIaIUXCsl.

l'eomempuss — OAWH W3 BAXHEUIINX KOMIIOHEHTOB MAaT€MaTHYECKOTO OOpa30BaHMsI,
HEOOXOIUMBIH TSI IPUOOPETCHHSI KOHKPETHBIX 3HAHHWA O MTPOCTPAHCTBE M MPAKTUICCKH 3HAYUMBIX
yMeHHH, (OPMUPOBAHUS S3bIKA OMHUCAHUS OOBEKTOB OKPYXKAIOMIETO MHUpa, MM Pa3BUTHS
MIPOCTPAHCTBEHHOTO BOOOPAKEHUS M WHTYHUIIUH, MaTEMAaTHICCKOW KYJIBTYPBI, JUII ICTCTHUECKOTO
BocnUTaHusl oOydaromuxcs. V3ydeHune TreoMeTpud BHOCUT BKJIQJ B Pa3BUTHE JIOTHYECKOTO
MBIIIICHHS, B (OPMHUpPOBAHUE IMMOHSATHUS JIOKA3aTEILCTRA.

1.3 Ileau u 3a0auu yueonozo Kypca
Lenv usyuenusa xypca ceomempuu 6 X-X| knaccax - CUCTEMATHUECKOE U3yUEHHE CBOMICTB
TF€OMETPUUYECKUX TeJd B IPOCTPAHCTBE, Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEACTABICHUM ydaluxcs,



OCBOCHHE CIOCOOOB BBIYMCIICHHS MPAKTHUYECKH BaXKHBIX FCOMETPHUUECKUX BEIUYMH W JalibHEHIICE
Pa3BUTHE JIOTHUYECKOTO MBIIICHHS YUAIIUXCSL.

Hsyuenue mamemamuxu 6 cmapuieli wikoie Ha 6a3060M YPOSHE HANPABICHO HA OOCMUNCCHUE
cnedyiowux yeneti:

o Gopmuposanue npeocmasieHull 0 MaTeMaTHKE KaK YHUBEPCAJIBLHOM SI3bIKE HayKH,
CPEICTBE MOJECIUPOBAHHUS SIBJICHUN U MPOIIECCOB, 00 HAEAX U METO/IaX MaTeMaTUKH;
o pazéumue  JOTMYECKOTO  MBIIUICHUS,  HPOCTPAHCTBEHHOTO  BOOOpa)keHHUs,

AITOPUTMUYECKOHN KyJIbTYPbl, KpHTUYHOCTH MBIIIJICHUS HAa YPOBHE, HEOOXOIMMOM il 0OyueHHs B
BbICIIEM IIKOJE IO COOTBETCTBYIOIIEH CIELUAIbHOCTH, B Oyaymed mnpodeccuoHalIbHON
NESITENIbHOCTH;

o o6ladeHue MamemMamuyecKumMu 3HAHUAMU U  YMeHUusMu, HEOOXOJUMBIMH B
MIOBCEJHEBHOM JKM3HHU, JJIS U3YyYEHMs LIKOJIbHBIX €CTECTBEHHOHAYUYHBIX JAUCLUUILUIMH HAa 0a30BOM
YPOBHE, JUIS TIOy4eHHUs 00pa30BaHUs B 001aCTAX, HE TPEOYIOMMX YIiayOJIeHHOW MaTeMaTHYecKon
MIOJITOTOBKH;

o gocnumanue CpPeICTBAMU MAaTEMATUKH KyJIbTYypbl JIMYHOCTH: OTHOLIEHHUS K
MaTeMaTHKe KaK 4YacTH OOIIEYeOBEYECKON KYIBTYphl: 3HAKOMCTBO C HCTOpUEH pa3BUTHS
MaTeMaTHKH, 3BOJIIOLMEH MaTeMaTHYeCKUX WJeH, MOHUMAaHHsA 3HAYUMOCTH MaTeMaTUKU IS
OOIIECTBEHHOTO IPOTpecca.

T'eomempuueckue mena u ux ceoticmaa.

H3zmepenue ceomempuyeckux 6eIuduH.
B pe3ynbrate u3ydeHus Kypca MaTeMaTUKU yJalluecs JOKHBI:
BBITOJIHATH YEPTEXK 0 YCIOBUIO CTEPEOMETPUUECKON 3a/1auH;

v IMOHHUMATb CTCPCOMCTPHUUCCKUC YCPTCIKU,

v pemaTth 3aga4 Ha BBIYHUCICHUEC '’COMCTPUYCCKUX BCIMYHH, ITPOBOIA HGO6XOI[I/IMYIO
APTYMCHTALIUIO;

v peiiaTh HECCIIOKHBIC 3a/1a4r HAa 1OKA3aTCIbCTBO,

v CTPOUTDb CCUCHUA I'’COMCTPHUUCCKUX TCJI.

1.4  Hcnonvzyemwrii YMK.

. I'eomertpus, 10-11: yueb. nis oOmreoOpazoBar. yupexaeHu:0a30BbIH U TPODUIL.
VYporuu/[JI.C.Atanacsix, B.®.byry3os, C.b.Kagomies u ap. -17-e uzn.-M.: Ilpoceemenue, 2008-
255¢.: un.

. C.M. Caaksn, B.®. byry3oB. U3yuenue reomerpuu B 10 — 11 kiaccax:
Meroanueckue pekomeHaanuu k ['eomerpus, 10—11: Yueb. nns o6meodbpazoBat. YupekaeHHi:
6a30BbIii 1 mpodui. yposau/ JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues u np. —17-e uza.- M.
[Tpoceemenue, 2008-255c.

° b.T'. 3uB. /Innaktuueckue marepuaisl no reomerpuu s 10 knacca. — M.
[Ipocsemenue, 2003.

. b.I'. 3uB. /Ilunaktuueckue Matepuaisl mo reomerpuu st 11 kimacca. — M.
IIpocemienue, 2003.

° Knura qys yunrensa. — M.: IIpocsemienue, 2001.

. B.A SIposenko. [loypounsie pazpabotku o reomerpuu 10, 11 xnacesi-M.Bako,2006.

1.5 Ocnoenvie mexnonozuu, popmol u menmoowvt ooyuenus

®opMBbI M METOABI, IPUMEHsIeMbIe IIPH 00YYCHHH.

o UHIUBUYaJIbHBIE;

o IPYNIOBHIE;

o WHAUBHUYaJIbHO-TPYIIOBBIE;
. (bpoHTaNbHbIE;

o IIPAKTUKYMBI.

®opMbl KOHTPOJISI 3HAHU A, YMEHUH, HABBIKOB:



° HaOII0EHUE;

° Oecena;

. (pOHTABHBIN OTIPOC;
° TECTUPOBAHUE;

° 3a4eT

° KOHTpPOJIbHAs paboTa,
° MIPAKTUKYM.
TexHOJIOTHMN:

e TexHOJOTHs UTPOBOTO OOYUECHUS

KonnexTuBHas cucrema o0y4eHus
WudpopMannoHHO-KOMMYHHUKALMOHHBIE TEXHOJIOTHU
PasButue nccinenoBaTebCKUX HABBIKOB

HpOeKTHBIC METOAbI 06yqu1/I$[

1.6 Konuuecmeo uacos, Ha Komopoe paccuumana padouas npozpamma u CPoKu eé peanuzayuu
CornacHo denepanbHOMy 0a3UCHOMY ydeOHOMY IIIaHy s OOpa3oBaTENbHBIX YUPEKICHUI
Poccuiickoit Denepanyii Ha W3Y4YCHHE TEOMETPUM HA CTYINEHU CpeaHero (IMOJHOro) oO0Iero
oOpasoBanus orBoautTes 2 4 B Heaeno 10 u 11 kimaccax. M3 Hux Ha reometpuro 10 kimacca -70 gacoB
(2 yaca B Hezemno), B 11 kinacce - 68 yacos (2 yaca B HEJIEINIO).
l'ogoBoit kanenmapubiii rpapux MOY «lllymunosckas COI» mnpemycmarpuBaeT HU3ydeHUE
reometrpuu B 10 kacce B konmuectBe 70 yacos, B 11 kiacce — 68 gacoB ( 3a CYET YaCOB OTBEICHHBIX
Ha TIOBTOPEHHE B KOHIIE r0/1a).

KoppektupoBka aomamHux 3aJaHUN MOXET MPOU3BOIUTHCA C Y4YETOM NPOOETIOB B 3HAHMSIX
ydalmxcs, KIMMaTHUYeCKUX YCIOBUN U APYTUX OOBbEKTUBHBIX MPUYHH.

YueOHO-MeTOANYECKOE H MaTePUHAJIBbHO-TEXHUYECCKOEC odecrneuyeHue

Jlyist mpoBeIeHUsT yPOKOB IT€OMETPHH HMEETCsl KAOWHET MaTeMaTHKH.

OcHamenue mporecca oOydeHHs MaTeMmaThke oOecrieunBaeTcs OUOMMOTEYHBIM (HOHAOM,
MEYaTHBIMU  TMOCOOMSIMH, a Takke HHPOPMAIMOHHO-KOMMYHUKATUBHBIMU  CPEJICTBAMH,
TEXHUUYECKUMU CPEJCTBAMHU O0yUYeHHs, yI€OHO-TIPAKTUYECKUM O00O0PYIOBaHHEM.

1. Buébnuomeunsiit pono (knuzoneuamnas npooyKuus):

e T'eomerpus, 10-11: yuel. aisa 061meoOpa3oBaT. yupexaeHni:0a30BbIi U TPOQUIL.
Yporuu/[JI.C.Atanacsix, B.®.byrycos, C.b.KagomiieB u ap. -17-e u3a.-M.: [Ipocsemienue,
2008-255c.: un.

e C.M. Caaksn, B.®. byry3oB. M3yuenne reomerpun B 10 — 11 kmaccax: Merogumueckue

pexomennauuu k I'eomerpus, 10-11: Yueb. ans obmeoOpazoBaT. YupexaeHuil: 6a30Bbld U

npodwmin. ypouu/ JI.C. Aranacsn, B.®. byryzos, C.b. Kagomues u ap. —17-e uzn.- M.:

[Ipocsemenne, 2008-255c¢.

HayuHo-TeopeTnueckuii 1 METOAMYECKUH KypHal «MaremaTuka B IIKOJIEe»

ExxenenenpHOe yueOHO-METOAMYECKOE TPUIIOXKEeHHE K razete «IlepBoe ceHTsa0ps» MaTtemaTuka

b.I'. 3uB. lnnaktudeckue Mmarepuainsl 1o reomerpun ans 10 knacca. — M. Ipocsemenune, 2003.

b.I'. 3uB. lnnaktudeckue Marepuaisl o reomerpuu ais 11 xnacca. — M. Ilpocsemenne, 2003.

yueOHuKky. Kuura ans yuurens. — M.: [Ipocsemenue, 2001.

B.A SIposenko. [Toypounsie pazpabotku no reomerpuu 10, 11 kmaccesi-M.Bako,2006.

Hay4nasi, Hay9HO-TIOMYJISIpHAst, UCTOpUYECKast JTUTEepaTypa.
CrnpaBouHble ocoOust (3HLUKIIONEINH, CIIPABOYHUKH 110 MATEMATHKE).
Metoandeckre mocoOust sl YIUTEIS.

2. Ileuamnwvie nocoous:
e Tabmuupl mo reometpun 11 10-11 kimaccos.



e [lopTpeTsl BeIAAIOMIUXCS ACSITEIEH MaTEMaTUKHU.

3. Texnuueckue cpeocmea odyuenus:
e KommnbroTep, MpoeKTop, MPUHTEP, KOJTOHKH

4. Yueono-npaxmuueckoe obopyoosanue:
e KoMmuekT 4epTéKHEIX HHCTPYMEHTOB KIACCHBIX: MHEiKa, TpaHcnopTup, yromsauk (30°, 60°),
yrompHuK (45° 45%), upkyib.
e [laprsl, cTyibA.

Cucrema oneHUBaHHA

Pexomenoayuu no oyenke 3HaHUil, YMEHUIL U HABLIKOE YUAUUXCA NO MAMeEMAMUKe:

Onwupasch Ha 3TH PEKOMEHAIMH, YUUTENb OLICHUBACT 3HAHUS, YMEHUS U HABBIKU YYaILIUXCS
C Y4ETOM UX WHAWBUIYAIbHBIX OCOOCHHOCTEH.

1.Cognepxanue u 00beM MaTepualla, MOAJIEKAILEro IPOBEPKE, OIPEEIAeTCs IPOrpaMMOi.
[Ipu npoBepke ycBOEHUs MaTepuajia HYy’KHO BbISBJISATh MOJIHOTY, IPOYHOCTh YCBOSHUS YUalllUMUCS
TEOPUH U YMEHUsI IPUMEHSATh €€ Ha IPaKTHKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaLlUsAX.

2.0OcHOBHBIMH (hopMamMU MPOBEPKHU 3HAHUN M YMEHUH, YIaIIUXCS 10 MATEMATUKE SBIISIFOTCS
IIUCbMEHHAs! KOHTPOJIbHAS paboTa U YCTHBIN OIpocC.

3.Cpenu morpenrHocTe BBIISNAIOTCS OUTMOKHA U HEJIOYETHI.

[TorpemHocTs cuuTaeTcs OLMOKOM, €CIIM OHA CBUIETENILCTBYET O TOM, YTO YYEHUK He
OBJIaJIEJl OCHOBHBIMU 3HAHUSIMH, YMEHUSMH, YKa3aHHBIMU B IIPOTpamMMme.

K HenoueTam OTHOCSTCS NOTPEIIHOCTH, CBUJETEILCTBYIOIINE O HEOCTATOYHO OJTHOM
WM HEJJOCTATOYHO IPOYHOM YCBOEHMH OCHOBHBIX 3HAHUW U YMEHUHN WK 00 OTCYTCTBUM 3HAHUI,
KOTOpbIE B IPOrpaMMe He CUMTAIOTCSl OCHOBHBIMU. HejoueTaMu Taxkke CUMTaroTCs: NOTPELIHOCTH,
KOTOpBIE€ HE IPUBEIIN K UCKAKEHHUIO CMbICIIA [TOJIYYEHHOTO YYEHUKOM 3a/IaHUs WIH cr1ocoda ero
BBINOJIHEHUS: HEAKKypaTHasl 3alliCh, HEOPEKHOE BBIIIOJIHEHUE YepTexa.

4.3anaHus A1 yCTHOTO U MMUCbMEHHOTO OIIPOCa YYaIIUXCsl COCTOSIT U3 TEOPETUUECKUX
BOIIPOCOB U 3a/1a4.

OTBeT Ha TEOPETUUECKHI BOIIPOC CUUTAETCS OE€3YIPEUHBIM, €CIIH 10 CBOEMY
COJIEp’KaHUIO IOJTHOCTHIO COOTBETCTBYET BOIPOCY, COJIEPKUT BCe HEOOXOIMMBbIE TEOPETHUECKUE
(bakThl 1 000CHOBAHHBIE BHIBOJIBI, 4 €I'0 U3JI0KEHUE U MUCbMEHHAs 3alliCh MaTEMaTUYECKU
I'PaMOTHBI M OTJIMYAIOTCS TIOCIIEN0BATENBHOCTBIO U AKKYPAaTHOCTHIO.

Pemenue 3anaun cuntaeTcst 0e3ynpeyHbIM, €CJIM MTPABHIIBHO BBIOpaH CIIOCOO pelIeHus, camo
peleHre COPOBOXKIAECTCS HEOOXOIMMBIMU O0BSICHEHUSIMHU, BEPHO, BBIITOJHEHBI HY)KHBIE
BBIUHCIICHUS U TPeoOpa30BaHUsl, IOJyUY€H BEPHBIN OTBET, OCIEA0BATENbHO U aKKYpaTHO 3allMCaHO
pelieHue.

5.01eHKa OTBeTa y4YalluXcsl Py YCTHOM U MMHCbMEHHOM OIIPOCE MPOU3BOAUTCS IO
ATHOAITLHOM CHCTEME.

6. Yuurenah MOXKET MMOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET HA BOIIPOC HITH
OPUTMHAIIBHOE PEILIEHUE 3a7a4l, KOTOPbIE CBUAETEILCTBYIOT O BBICOKOM MaTeMAaTUYECKOM
Pa3BUTHH yYalllerocs, 3a pelieHne 6osee CI0XKHOM 3a/1a4u UM OTBET Ha 0oJiee CII0XKHBIN BOIpoC,
IIPETIOKEHHBIE YUaIIEMYCsl JTOIOJHUTENBHO TOCIIE BHIITOJHEHUS UM 3aJaHHUS.

7.IToroBble OTMETKH (3a TEMY, UETBEPTh, KYPC) BBICTABIISAIOTCS 110 COCTOSIHUIO 3HAaHUHN Ha
KOHeIl Tana o0y4eHHs C y4eTOM TEKYIIHUX OTMETOK.

Ouenka ycmuvlx 0meemaog yuaujuxcs.

Omeem oyenusaemcsi Ommemxou «5», eciu yueHux:

® [IOJHO PACKpbUI COJIEp:KaHne MaTepuana B 00beMe, MPeayCMOTPEHHOM MTPOTrPaMMOi 1
Y4eOHHUKOM;

® M3JI0KWJI MaTEpHUaJl TPAMOTHBIM SI3IKOM B OIPEJEIIEHHOM JIOTHYECKON MTOCIEA0BATENbHOCTH,
TOYHO HUCIIOJIb3Yysl MaTEMATUUECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY;

® [PaBWJIBHO BBINOJHWI PUCYHKH, YEPTEXKH, IpadUKU, COIYTCTBYIOIIHNE OTBETY;



® [I0Ka3aJl YMEHHE WLTFOCTPUPOBATH TEOPETHUECKHE MOJI0KECHHSI KOHKPETHBIMH MPUMEPaAMH,
MIPUMEHATh UX B HOBOM CHUTYallMH MPHY BBITIOJIHEHUH MMPAKTHYECKOTO 3aaHus;

® TIPOJAEMOHCTPUPOBAII YCBOCHUE paHEEe H3yUYECHHBIX COMYTCTBYIONINX BOMIPOCOB,
c(hOPMHUPOBAHHOCTH H YCTOWYHBOCTh UCTIOJB30BAHHBIX MPU OTBETEC YMEHU U HABBIKOB,

® OTBEYAJI CAMOCTOSTEIIPHO 0€3 HaBOIAIIUX BOTIPOCOB YUUTEJIS.

Bo3MoxHBI 0J1HAa — IB€ HETOYHOCTH MPH OCBEIIEHUH BTOPOCTEIICHHBIX BOMPOCOB WJIM B BBIKJIAIKaX,
KOTOPBIC YUCHHUK JIETKO UCIIPABHII TI0 3aMEUAHUIO YIUTEIIS.

Omeem oyenusaemcs ommemrou «4», €ClIi OH yIOBJIETBOPEH B OCHOBHOM TPEOOBAHUSIM Ha
OTMETKY «5», HO IPU 3TOM UMEET OJIUH U3 HEJOCTATKOB:

® B M3JIOXKEHUH JOIMYIICHBI HEOOJIBIIIHNE MPOOEITbI, HE NCKA3UBIIIME MATEMATHUYECKOTO COJCPIKAHMS
OTBETA, UCTIPABJICHHBIC TI0 3aMEUaAHUIO YUUTEIIA.

® JIOMYIIEHBI OMUOKU WK OOJiee IBYX HEJOUYETOB MPU OCBEIICHUH BTOPOCTETICHHBIX BOIIPOCOB HIIH
B BBIKJIQJIKaX, KOTOPBIC YUEHUK JIETKO UCTIPABUII 110 3aMEYAHHUIO YIUTEIIS.

Ommemxa «3» cmasumcst 6 C1e0yrouux Cryuasx:

® HEIMOJHO WJIN HEMOCIIEI0BATEIFHO PACKPHITO COJIEp)KaHUE MaTepralia, HO MOKa3aHo o0IIee
MMOHMMAaHKE BOIPOCa U MPOJEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOYHBIE LIS JAIBHEUIIETO YCBOCHUS
MpOorpaMMHOTO MaTepuaa (onpeaeiaeHHbie «TpeOOBaHUAMU K MATEMATHYECKOM IMOTOTOBKE
YUAIIUXCS).

® UMEINCh 3aTPYJHEHUS WU JOMYIIEHbI OMMOKY B OMPECICHUU TIOHATUH U, UCIIOJIb30BAHUN
MaTeMaTHYECKOH TEPMUHOJIOTHH, YePTEKAX, BRIKIIA/IKaX, UCIIPABICHHBIC TTOCIIE HECKOJIBKHUX
HABOJISIIIUX BOIIPOCOB YUUTEIS;

® VYYCHHK HE CIIPABWIICS C MPUMECHEHHUEM TCOPHH B HOBOM CHTYAIIMH ITPH BBITOJIHEHUU
MIPAKTUIECKOTO 33JIaHUs, HO BBITOTHIII 3aJaHMsI 00s13aTEIIBHOTO YPOBHSI CJIOKHOCTH IO TAHHOM
TeMeE;

® TIpU 3HAHWU TCOPETHYECKOTO MaTepualia BEISIBICHA HEJOCTATOYHAS CHOPMUPOBAHHOCTh YMEHUH
1 HaBBIKOB.

Ommemxa «2» cmasumcst 8 cledyouux Cayuasx:

® HE PacKpBITO OCHOBHOE COJIEpKaHNe YIeOHOTO MaTeprana;

e O0HAPY)XCHO HE3HAHUE WM HETIOHUMaHUE YICHHKOM OOJIBIICH MTH HanOoJiee BAXKHOM J4acTH
y4eOHOro MarepHana;

® JIOMYIIEHBI OMUOKY B OTPEAeIEHUU TTOHATUH, TIPU UCTIOJIH30BAHUN MaTeMaTHYECKOU
TEPMHUHOJIOTHH, B PUCYHKAX, UepPTeKax WU rpaduKkax, B BEIKIAAKaX, KOTOPbIE HE UCTIPABICHbI
MOCJIe HECKOJLKHMX HABOJISANINX BOIIPOCOB YUHUTEIIS.

Ouenka «1» cmaseumcsa 6 ciyuae, eciu:

e YYCHHUK OOHAPYKIJI TTOJTHOC He3HAHWE W HEIMIOHWMAaHUE H3y4aeMOro MaTepralia WA He CMOT
OTBETUThH HU HA OJIMH U3 MMOCTABIEHHBIX BOMPOCOB M0 U3y4aeMOMY MaTepHaIy.

Ouenka nucbMeHHbIX KOHMPOTALHBIX PADOM YUAUUXCA.

Ommemxa «5» cmasumcsi 6 C1e0yrouux Cryuasx:
e paboTa BHIMOJIHEHA MOJHOCTHIO.
® B IJIOTMYECKUX PACCYKICHHUSIX U 000CHOBAHUAX HET MPOOEIIOB U OIINOOK;
® B PEHICHUH HET MATEMAaTHYECKUX OMIHOOK (BO3MOXKHA OJTHA HETOYHOCTh, OMTUCKA, HE SBIISIOIIASCS
CIIEJICTBUEM HE3HAHUS WM HEMOHUMaHUs y4eOHOTO MaTepuana);

Ommemxka «4» cmasumcs, eciu.
e paboTa BHIMOJIHEHA MMOJHOCTHIO, HO 00OCHOBAHUS IIAr0B PEIICHHsI HEJOCTATOUHBI (€CIIM YMEHHS
00OCHOBBIBATh PACCYKICHUS HE SBIISITUCH CIICIUATBHBIM O0BEKTOM MPOBEPKH);
e JIOmMyIIeHa O{Ha OIMOKA WJTH JIBA-TPH HEJJ0YeTa B BBIKIIAJKAX, YepTexkax WiH rpadukax (eciu
3TH BU/IbI pabOThI HE SBISUIMCH CIIEHUATBHBIM O0BEKTOM ITPOBEPKH);

Ommemxka «3» cmasumcs, eciil.
e JOMyIIEHBI 00JIee OAHOM OMTMOKY MM O0Jiee IBYX- TPEX HEAOUYETOB B BBIKIIAKAX, YEPTEkKAX WU
rpaduka, HO y4Jaluiics BiIaJeeT 00sA3aTeIbHIMA YMEHUSIMH 10 TTPOBEPSIEMOU TEME.

Ommemka «2» cmagumcs, eciil.



e JIONYIIEHBI CYIIECTBEHHBIC OIMMOKH, TIOKA3aBIINE, YTO yYAIIHICS HE BiaJieeT 00A3aTeIbHBIMU
3HAHUSIMU 110 JAHHOM T€ME B TIOJIHOM Mepe.

Ommemxka «1» cmasumcs, ecii.
e paboTa nmokasaja IOJIHOE OTCYTCTBHE Y YYAIIETrocs 00sA3aTeIbHbIX 3HAHUH, YMCHHH 110
MIPOBEPSAEMOM TeME WIIM 3HAYUTENIbHAS YacTh PAa0OTHI BHIMOJIHEHA HE CAMOCTOSITEIIBHO.

Ilepeuenv konmpoavuvix padom u 3auemos no mooyaam, 10 knacc
Beenenune
KontponbHas padota Nel o rTeme «AKCHOMBI CTEPEOMETPUI»
Il. MapanieabHOCTH NPSIMOI U MJIOCKOCTH
KontponbHas padota No2 o teme «llapaieabHOCTh IPSIMOM M IJTIOCKOCTH
KonTponbnas padota Ne3 mo teme «llapamienbHbie IIOCKOCTHY
3ayet Nelno teme «Axkcuomsl. [lapaiienbHOCTh IPSIMBIX U TJIOCKOCTEN)
Il. [lepneHAUKYJSIPHOCTH NPSAMBIX U IJIOCKOCTEM
Kontponbnas padota Ne4 o reme «llepneHaAnKyISIPHOCTD MPSAMBIX U TIJIOCKOCTEH»
3auet Ne2 no teme «lleprneHauKynIspHOCTD NPSIMBIX U IIJIOCKOCTEN»
I11. MHOTrOrpaHHUKH
Kontponbnas padota NeS o reme « MHOTOrpaHHHUK»
3auet Ne3 no Teme «MHOrOrpaHHUK
V. BekTopsb! B IpocTpaHCcTBe
3auet Ne4 o Teme «BeKTOphI B IPOCTPAHCTBE
IToBTOpPEHME
HroroBas koHTpobHAs paboTa



1. Ilnanupyemble pe3yabTaThl OCBOEHHUS MPOTPAMMBI.
TpeboBanus K YypOBHIO NOATOTOBKH BbHINYCKHUKOB

B pesynomame usyuenus mamemamuxku Ha 06a3080M ypoeHe yUeHUK 00NHCEH
3HATH/TIOHUMATH
3HaYCHUE MaTEMATHYECKOW HAYKH JIJISl PEIICHUS 3a/1a4, BO3HUKAIONIUX B TCOPUH U TIPAKTUKE; IAPOTY
U B TO € BpeMs OTPaHHYEHHOCTh NPUMEHEHUSI MAaTEMAaTHIECKUX METOIOB K aHAJIN3Y U UCCIICOBAHUIO
MIPOIIECCOB H SIBJICHU B TIPUPOJIC U OOIIECTBE;
3HAa4YEeHHUE MPAKTHKHU U BOIIPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHKe It (POPMUPOBAHUS U PA3BUTHSA
MaTeMaTHYECKOW HAYKH; UCTOPUIO Pa3BUTHS TMOHSATHS YUCIIA, CO3JIAaHHMsI MAaTEeMAaTHYECKOrO aHAln3a,
BO3HUKHOBEHUS M Pa3BUTHS T€OMETPHH;
YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTMKH MAaTEMaTHYECKUX PACCYKIACHUU, UX MPUMEHUMOCTh BO
BCeX 00JIaCTAX YEOBEUECKON ACATEIbHOCTH;
TFEOMETPUS
yMeThb
pacro3HaBaTh Ha YepTEXkKax U MOJICIISAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTD TPEXMEPHBIC OO BEKTHI
C UX ONHMCAHUSAMU, U300pKECHUSIMU;
OIMCHIBATH B3aUMHOE PACIIOJIOKEHHUE MPSMBIX M TNIOCKOCTEH B IIPOCTPAHCTBE, AP2yMEHMUPOSANsb C60U
cyarcoenusi 06 IMOM pacnoloHCeHuu,
AHAJTM3UPOBATh B MPOCTCUIINX CIy4asX B3aUMHOE PACIIOII0KEHNE OOBEKTOB B IPOCTPAHCTBE;
n300pakaTh OCHOBHBIE MHOTOI'PAaHHHUKH U KPYTJIbIE TeJa; BBIMOIHATH YEPTEXKH M0 YCIOBHAM 3371ay;
cmpoums npocmetiuiue ceverus Kyoa, npusmvl, NUPAMuosL,
pemarh TUIAHUMETPHYECKHE M TPOCTEHIINE CTEPEeOMETPUYECKHE 3aJaud Ha HaXOXKICHHE
TeOMETPUUCCKUX BEITMYUH (JTUH, YIJIOB, IUIOMIAJICH, 00HEMOB);
WCTIOJIB30BATh P PEIICHUH CTEPEOMETPUUYECKHX 33/1a4 IJITAHUMETPUIEeCKHEe (PaKThl U METOJIBI;
MIPOBOJIUTH JTOKA3aTEIbHBIC PACCY)KICHHS B XOJIC PCIICHHS 33]1a4;
UCNOJIb30BaTh NPUHOOpPETeHHbIe 3HAHMA M YMEHHSI B NPAKTHYECKOW /IesiTeIbHOCTH H
MOBCEHEBHOM KM3HM IS
HCCIIeTOBaHMS (MOICIMPOBAHUS ) HECIIOKHBIX MMPAKTHYECKUX CUTYAIM Ha OCHOBE H3y4YEHHBIX (hOpMYIT
U CBOMCTB (puryp;
BBIUUCIICHUSI OOBEMOB U IUIOHIAJIEH TMOBEPXHOCTEH TPOCTPAHCTBEHHBIX TEN TMPH PEIICHUN
MPAKTUYECKHX 3a/1a4, UCTIOJIb3Ys P HEOOXOIUMOCTH CIIPABOYHUKHU M BBIUMCIIUTENIBHBIE YCTPOICTBA.

2. Conep:xaHue y4eOHOT0 NMpeaMeTa, Kypca



2.1 Cmpykmypa Kypc

10 knacc
Ne riiaBbl Tema pa3nena (Moay.Jab) KosauyecTBo yacos
BBenenue | AKCHOMBI CTEPEOMETPUU U UX CIEICTBUS 5
l. ITapajueIbHOCTB IPSIMOM U IIJIOCKOCTH 19
Il. [TepnieHIUKYISPHOCTD NMPSMBIX M IIOCKOCTEH 20
1. MHororpaHHuKu 12
V. BekTopsbl B mpocTpaHCTBE 6
IToBTOpEeHME 8
11 knacc
Ne rnaBel Tema pazaesna (MoayJib) KonuyecTBo yacos
V. MeTo KoOpAMHAT B IPOCTPAHCTBE 15
VI. [{unuHap, KOHYC U map 17
VII. OGbeMBI TEll 22
[ToBTOpEHME 14

2.2 Munumym cooeprcanus no pazoenam

10 knacc

Monyab

Komnerenuuu

BBenenue

[Ipenmer crepeomeTpuu. AKCHOMBI
CTEpEOMETPHH.

HSy‘II/ITB OCHOBHBIC aKCHOMBI IIJIOCKOCTH

HeKOTopHe CJIICACTBHA U3 aKCHUOM

YMeHune n1oka3biBaTh HCKOTOPLIC CJICACTBUA U3 aKCHOM

|. [lapanjieJbHOCTH NPSAMBIX H
IJIOCKOCTEH

[TapamiensHble IpsIMBbIE B
npoctpanctse. [lapamiensHOCT
TpEX IPSAMBIX.

N3yunTh B3aMMHOE PACIIOIOKEHHE JIBYX NPAMBIX B
IIPOCTPAHCTBE. BBECTH NOHATHE NTApAIIIENIbHBIX U
CKPEUIMBAIOIINXCS MPSMBIX

[TapaienbHOCTh IPSAMOU U
IIJIOCKOCTH.

N3y4nTh BO3MOKHBIE CIIy4ad B3aUMHOT'O PACIIOJIOKEHUS
MIPSIMOM M TUIOCKOCTH B IIPOCTPAHCTBE

CerH_[I/IBaIOH_[I/IeCH IIpsAMBbIC.

N3y4unTh Npu3HaK CKPELMBAIOIINXCS IPAMBIX U TEOPEMY O
MIPOBEJICHUH YEpe3 OJIHY U3 CKPELIUBAIOIINXCS IPSIMbIX
IJIOCKOCTH, MApaJIJIEIbHOM IPYroy MPsIMON U IPUMEHSATH
UX Ha MTPaKTHKE

VYTIuIBl ¢ COHANPABIEHHBIMU
CTOpPOHaMU. YTOJ MEXAY IPSIMBIMU

I/I3y‘II/ITB TEOpEMY 00 yriax ¢ COHallpaBJICHHBIMU
CTOPOHAMU U NIPUMCHATH €€ IMPU PCUICHUH 3aJiayd

Terparap. [lapaenenunes.
CaolicTBa rpaHell U quaroHanen
napajuleJIenuIe/a.

Beectn nonsTHE TETpadapa, NapauIeIcuIe A,
paccMOTpeTh CBOMCTBa pedep, rpaHeil, quaroHanen
napajuleJIenuIe/a.

3ajaun Ha MOCTPOEHUE CEUEHU .

CdhopMupoBaTh HaBBIK PEIICHHSI TPOCTSHINNX 337124 Ha
MOCTPOCHHUE CEUCHUH TETpad/ipa U Napauieyienuneaa

Il. IlepnieHAUKYJISIPHOCTH NPAMBIX
U IJIOCKOCTel

[lepnenaukynspHble TPsIMbIE B
npoctpaHctse. [lapamienbabie
MpsIMbIE, MEPIICHIUKYIISPHBIE K
TJIOCKOCTH.

Jlokazars JIeMMy O IEPIEHIUKYIAPHOCTH IBYX
MapajuIeIbHbIX MPSAMBIX K TpEeThel npsMon. Jats
OIpeIeJICHUE TIPSIMOM, IEPIIEHAUKYIISAPHON K IUNIOCKOCTH.

[Ipu3Hak nepneHANKYIIPHOCTH
MPSAMON U TJIOCKOCTH

Jlokasath Npu3HaK NePHIEHIUKYISIPHOCTH IPIMOM 1
IUIOCKOCTU M YMETh IIPUMEHSIT €r0 NPH PEIeHUH 3a1a4

TeopeMma o npsiMoi,
NEePIEHANKYIPHOH K INIOCKOCTH

I[OKa3aTb TCOPEMBI CYICCTBOBAHUA U CIUHCTBCHHOCTU
NPAMOM, NEPHEHIUKYISIPHON K TIIOCKOCTH




PaccrosiHre 0T TOUKH 10 MIOCKOCTH.
TeopeMa 0 Tpex neprneHauKyJIsIpax

BBectn nmoHATHE PACCTOSHUSA OT TOYKH [0 IIIOCKOCTH,
MEPIEHIUKYIISIPA K IUIOCKOCTH U3 TOYKH, HAKIIOHHOM,
IIPOBEJIEHHON U3 TOYKH K INIOCKOCTH, OCHOBAHUS
HAaKJIOHHOH, IPOEKIIMY HAKJIOHHOH. PaccMOTpeTh CB3b
MEXly HAKJIOHHOM, €€ IPOEKIUEN U NIEPIEHANKYIISIPOM.
Jlokasars TeopemMy 0 TpeX NepHeHIUKYISIpax

VYron Mmexay npsmMoi ¥ MI0CKOCTHIO.

BBectu noHsTHE MPSAMOYTOJIBHON MPOEKUUU (QUTYDBI.
JlaTh onpeneneHue yria Mexy NpsiMON U MIIOCKOCTHIO

JByrpanueiii yroi. [Ipusznak
MEePIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEM.

BecTu onpenenenue AByrpaHHOro yria, U3y4uThb
CBOMCTBA ABYI'PAHHOTO yIJIa

[IpssMOyTONBHBIN ITapasuIeIeIuIIe ]

BBectu noHsTHE NPAMOYIOIBHOIO MapaIJIeICIUIENAA,
JI0Ka3aTh CBOWCTBA IMaroHajei npsiMoyrojabHOro
napajulesienumnena

I1l. MHOTOrpaHHUKH.

[Tousitue Muororpannuka. [Ipusma,
TIJIOIA/b TTOBEPXHOCTHU MTPU3Ma

BBectu noustue MHOT'OI'paHHHKaA, ITPU3MBbI 1 UX
9JICMCHTOB. PaCCMOTpeTB BU/IbI [TPU3M, BBECTU ITIOHATHEC
I1o0ma i MOBEPXHOCTHU IMPHU3MbI

[Inpamnpa. IIpaBunbHas nupamuaa.
Yceuennas nupamuaa. Llmomans
MOBEPXHOCTH MUPAMUJIbI

BsecTtu nonsTue nupamMuabl, IpaBUIbHON MMPAMHUIBI,
YCEUEHHOU MMUPAMHU/IbI, ILIOIIAN TIOBEPXHOCTH TUPAMUBI

CuMMeTpust B IPOCTPAHCTBE.
[TonsATHE IPAaBUIBHOTO
MHOTOTPaHHUKA, 3JIEMEHTBI
CUMMETPHUU IIPABUIIBHBIX
MHOTOI'PaHHUKOB

Bgectu nounsitue IMPpaBUJIbHOI'O MHOI'OI'paHHHUKA

IV.BekTOpHI B IPOCTPAHCTBEK

ITonsitue BexTopa. PaBeHCcTBO
BEKTOPOB.

Bgectu nounsitue BCKTOpa B IPOCTPAHCTBEC

CrnoXeHHe U BIUNTAaHHUE BCKTOPOB.
CYMMa HECKOJIbKMX BCKTOPOB.
YMHOXKEHHE BCKTOPA HA YUCJIO

CdopmupoBaTh HaBbIK JIeHCTBUI HaJl BEKTOPaMHU B
MIPOCTPAHCTBE

Kommnanapusie BexkTopsl. [IpaBuio
napaienenumnena. Pazmoxenue
BEKTOpA IO TPEM HEKOMIUIaHAPHBIM
BEKTOpaM

BBecTn nonstue KOMIUTAHAPHBIX BEKTOPOB, IIPAaBUJIO
CIIO’KEHUS TSl TPEX HEKOMILIAaHAPHBIX BEKTOPOB, I0KAa3aTh
TEOpEMY O Pa3JIoKEHHH JIF0OOT0 BEKTOpa IO TPEM
HEKOMILJIAHAPHBIM BEKTOPaM

11 knacc
Monayab Komnerennun
V. Merox  koopauHaT B
NPOCTPAHCTBE
[IpssmoyronbHas cucteMa | 3HaTh: [loHATHE NPSIMOYTrOJBHONW CHUCTEMBI KOOPAMHAT B

KOOpAWHAT B ITPOCTPAHCTBE

Koopaunate! BekTopa.

Cs13p MeXAy  KOOpIMHATaMHU
BEKTOPOB M KOOPJAWHATaMU TOUYEK
IIpocreimne 3a/1auu B
KOOpJMHATax

Koumponvnas paboma Nel

VYron MEXIY BEKTOpPAMH.
CkanspHoe IIPOU3BEJICHUE
BEKTOPOB

MPOCTPAHCTBE, KOOPAMHAT BEKTOpPAa B JIAHHOM CHUCTEME
KoopauHat. OnpenesieHue paanyc — BEKTOpa MPOU3BOJIBHOMN
TOYKH NIPOCTPAHCTBA, PABEHCTBO KOOPAMHAT  TOYKHU
COOTBETCTBYIOIINM KOOPJAMHATAM PAINYC BEKTOPa, POPMYITBI
KOOpPJAMHAT CEpPEOUHBbl OTPE3Ka, UIMHBI BEKTOpA 4Yepe3 €ro
KOOPJIMHATHI U pACCTOSIHUA MEXKy IByMs ToukaMu. [loHaTre
yrjla MEXAY BEKTOpaMHU U CKaJISPHOTO IPOU3BEIAECHUS
BEKTOPOB, (GOpMYJTy  CKISIPHOTO  TPOM3BEIACHUS B
KOOpJAMHATaX M CBOWCTBAa CKAJISIPHOIO ITPOU3BEIACHHUS.
[TonsiTue  OBMXKEHUS MPOCTPAHCTBA W OCHOBHBIE BH/IbI
JIBMOKCHUH.
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Boeruucnenue YIJIOB
MMPAMBIMHA U TINIOCKOCTAMU

MEXTY

Pemenue 3amay.

JBuxeHnue

Koumponvnas paboma Ne2

3auem Ne 1

Ymerb: CTpouTh TOUKY MO 3aJaHHBIM €€ KOOpAMHATaM M
HaXOJUTh KOOPAMHATHI TOYKH, M300paKeHHOH B 3aJaHHOU
cucreMe KoopauHaT. PaznaxxuBaTh NpOU3BOIBHBII BEKTOP MO

> - —

KOOpJMHATHBIM BekTopaM 1, |,K , BBIIONHATH mefcTBuS Ha

BEKTOPaMH C 3aJaHHBIMH KOOpAWHATAMH, HaXOAUTh
KOOPJIMHATHL  JF00OTO BEKTOpA, KaKk  pa3sHOCTh
COOTBETCTBYIOIINX KOOPJHMHAT €ro KOHIIA M Hayaia; periaTh
CTEPEOMETPUYECKUE  3aaud  KOOPIHMHATHO-BEKTOPHBIM
METOJIOM. BeIaHcIATE CKansipHOE NPOU3BEICHNE BEKTOPOB U
HaxOoquThb Yrojql MCXKAY BCKTOpaMH II0 HUX KOOpAWHATAM.
Hcnonp30BaTe  CKaNsIpHOE IPOHM3BEICHHE BEKTOPOB IIPH
peIICHUM 3aa4 Ha BBIYUCICHUC YIJIOB MCKAY ABYMS
IPSMBIMH, @ TAKXKE MEXKIY MPSIMON U IMIIOCKOCTHIO

VI. uauHap, KOHYC U map

[Tonatne  uuauHApa.  IUIOLIAIbL
MTOBEPXHOCTH LIWJIMHJPA.
[Tonsatue KOHYCa. [Tnomane

ITOBCPXHOCTHU KOHYCa

Y ceyeHHbI KOHYC

Cdepa u map. YpaBHeHUsI chepbl

B3anmnoe pacrionoxenue chepsl u
TUIOCKOCTH

KacarenbHast IIIOCKOCTB K cepe

[Tnomans chepor

Pemenue 3agau

Konumponvnas paboma Ne3

3auem Ne2

3uate: [loHaTHEe HUIUHIPUYECKON TOBEPXHOCTH, LIUITUHIPA
1 €r0 2JIEMEHTOB, (DOPMYJIbI AJIsl BEIUMCICHUS OOKOBOU U
IIOJIHOW ITOBEPXHOCTEN NuauHApa. [loHsATHE KOHHYECKOH
MMOBEPXHOCTH, KOHYCA U €r0 3JIEMEHTOB, YCEUEHHOTO
KOHYyca, (DOpMYJIBI JJIs1 BBIYMCIICHHS TUIOMIAJIe OOKOBOW 1
MOJTHOW MMOBEPXHOCTEW KOHYCA U YCEUEHHOI'0 KOHYCa.
[TonsiTue cepsl, mapa v UX JIEMEHTOB, ypaBHEHUE CPeEpbI
B 33IaHHOM MPSMOYTOJILHOM CHCTEME KOOPAUHAT, CIIydau
B3aMMHOTO PACIIONIOKEHHSI C(HEphl U TUIOCKOCTH, TEOPEMY O
KacaTeIbHOU IIIOCKOCTH K cdepe, GopMyny MIomaan
cdepsl.

YMmern: Pemiate 3ajaun  «Ha HaX0XAeHUE OOKOBOH U
MOJIHOM MOBEPXHOCTEN LIMJIMHAPA, KOHYCA U YCEUEHHOTO
KOHYCa», BBIBOJIUTh YpaBHEHUE cepsl B 3a1aHHON
MPSIMOYTOJIBHOW CHCTEME KOOPANHAT, UCII0Ib30BATh
TEOpeMy O KacaTeJIbHOH MJIOCKOCTH K cdepe U popmyny
omaau chepsl npu pemennn 3aaa4 1o teme «lllap u

cepar.

VII. O0nemsbI Tea

O0beM
napaJuiesienurnesa

IPSAMOYTOJIBHOTO

O0BeM npsiMoit TPU3MBI

O6bem muIMHApa

O06BeM HaKJIOHHOW MTPU3MBbI

O6beM nupaMuIbl

O06bem KoHyCca

Konmponvnas paboma No4

O6bem mapa

O0veM  mIAapOBOTO  CErMEHTAa,
IapoOBOrO0  CJOS W HIapOBOTO
CEKTOpa

[Tnomans chepor

Konmponvnaa pavoma Ne§

3auem Ne3

3nartb: [lonstue oOGbema Terna, CBOMCTBA 00BEMOB, TEOPEMY
00 00beMe MPSAMOYToJIbHOTO Napajiesienunea U CleCTBUE
00 00beMe MPAMOU MPU3MBI, OCHOBAHHEM KOTOPOH SBIISIETCS
NPSIMOYTOJIbHBIHN TpeyroyibHUK. Teopembl 00 oobemax
NpsIMON MTpU3MBI U IIHHApPa. opmyiny oObemMa HaKIOHHOM
npu3Mbl. Teopemy 06 00bemMe mupaMubl U GopMyiTy
o0beMa yceueHHOM nupaMuipl. Teopemy 006 o0bemMe KoHyca
u ee cieacteue. Popmyisl 00beMa Iapa, IIomaan chepsl u
JUTSI BBIYUCTIEHUS 00bEMOB YacTel 1mapa.

YmMmersb: PemaTh 3a1auu ¢ UCHOIB30BaHUEM (OPMYIT
00BEMOB TPSMOYTOJILHOTO TapaJUIeIICTUIIE A, TPSIMOI
MIPU3MBI, OCHOBAaHHEM KOTOPOIl SIBJISI€TCS MPSIMOYTOJIbHBIN
TPEYTOJIBHUK, MPSMOHN MPU3MBI U IIWJIHH/PA, HAKIIOHHOM
MIPU3MBI; IPUMEHATH OIpeeICHHBIN HHTETpas s
BBIYUCIICHUS] 00bEMOB TEJI. pelIaTh THITOBBIC 33/1a4H Ha
npuMeHeHue GopmMys 00beMOB MUPAMUIBI U YCEUEHHOM
MUPaMUJIbI, KOHYCa U YCEYEHHOTO KoHyca. [IpuMeHsTs mpu
peneHnH 3a1a4 GopMyssl 00beMa mapa, MmIomanu cepsl,
00BEMOB IIAPOBOTO CEKTOPA, IIAPOBOTO CIIOS, APOBOTO
CErMEHTA.

IToBTOpEHUE
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3. TemaTu4ueckoe NJIAHUPOBAHKE

10 xknacc
Tema ypoka Koa-Bo Hara
Ne 4acoB NpoBedeHUs
yp
OK miaH | ¢akr
a
1 AKCHOMBI CTEPEOMETPHH. 1
2 CraencTBus U3 aKCHOM. 1
3-4 | [IpuMeHeHnEe aKCHOM CTEPEOMETPHN 2
5 KonTpoabnas padora Nelmo TeMe «AKCHOMBI CTepeoMeTPUM
6 AHanu3 KOHTPOJIHHOH pabOTHL. 1
[TapannenbHble MIPSIMbIE B IPOCTPAHCTBE
7 [apamiensHOCT TPEX MPSIMBIX 1
8 [TapannensHOCTH MPSAMOM U IJIOCKOCTHU. PellieHne 3a/1a4 Ha napauiebHOCTh 1
IIPSIMO M IIJIOCKOCTH.
9 Pewienune 3amay Ha mapajuieaIbHOCTh NPAMOM U IIOCKOCTH [lapannenbHOCTh 1
IPAMBIX, IPAMOM U INIOCKOCTH
10 | IMapamnenbHOCT IPSMBIX, IPSIMON M TUIOCKOCTH. 1
11 | CkpeuruBarommecs IpsMble 1
11 | Yrusl ¢ coHanpaBIeHHBIMA CTOPOHAMH. YTOJ MEXIY MNPSIMBIMH. 1
12 | Pewenue 3a1a4 Ha HAXOXKACHUE YIiIa MEXKIY NPSMBIMH 1
13 | Pemenue 3a1a4 Ha HAXOXKJICHUE YTIIa MEXY TPSIMBIMHU 2
14
15 | Konrpoasnas pagora Nel no teme: «B3anMHoe pacnoJioskeHue MPsIMBIX 1
B IPOCTPAHCTBEY
16 | AHanu3 KOHTPOJIBHOU PabOTHI. 1
[TapannensHOCTb I0CKOCTEH. [IpU3HAK NapaIeTbHOCTH ABYX IJIOCKOCTEH
17 | CpoiicTBa napamienbHbIX INIOCKOCTEH 1
18 | Terpasap 1
19 | Hapamnenenunes. 1
20 | 3agauu Ha MOCTPOCHUE CEUCHHIA 2
21
22 | Pemenue 3amay no reme «IlapamienbHbie IOCKOCTH 1
23 | KontpoabHasi padora Ne2 mo teme: «IlapamieJbHOCTD NPSIMBIX H 1
IVIOCKOCTEH.
24 | 3auet Nelno Teme «Akcuombl. [TapanieJbHOCTh NPSIMBIX H IVIOCKOCTEH» 1
25 | IlepnenaukyssipHbIe IpsiMble B ipocTpaHcTee. [lapamiensHble npsaMble 1
TMEPNICHAUKYIIIPHBIC K INIOCKOCTH
26 | Ilpu3Hak NepHeHANKYJISIPHOCTH IPSMON M TUIOCKOCTH 1
27 | Teopema 0 IpsIMOH, MEPIECHIUKYJIAPHOHN MIIOCKOCTH 1
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28

Pemenne 3ama4 1mo TeMe MepHeHIUKYIAPHOCT MPSIMOU U TUIOCKOCTH

29

30 | PaccTosiHME OT TOUKH /0 IIOCKOCTH

31 | TeopeMa o 3 epHEHAUKYISAPAX

32 | Yron Mexay npsIMOil M MIOCKOCTBIO

33 | Pemrenue 3aau no teme: «Teopema o TpexX MEPHCHIUKYIISIPaX»

34

35 | Pemrenue 3agau no teme «llepneHANKYISAp U HAKIIOHHBIE. YTOJ MEXKAY
NPSMOM U TIIOCKOCTBIO

36 | JIabopatopHO - mpakTHueckas pabota no teme: «llepnenaukynsp u
HaKJIOHHBIE. YTOJ MEXIy NPSMON U IIOCKOCTHIOM

37 | AByrpaHHbIi yrod.

38 | llepnieHANKYISPHOCTP MIIOCKOCTEH.

39 | llpsMoyroipHBIN Mapaienenune/

40

41 | Pemenue 3ama4d o TeMe «llepneHUKYISIPHOCTD TIOCKOCTE

42

43 | KonTpoabHasi pa6ora Ne3 no teme «IlepneHinKyJIsIpHOCTD NPSIMBIX U
II0CKOCTE»

44 | 3auver Ne2 no Teme «IlepnieHAUKYIAPHOCTH NPSIMBIX H ILI0CKOCTEI

45 | Amnanu3 KOHTPOJILHOH paboThl u 3auéta. [lonsTre MHOTOrpanHuKa. [Tpru3Mma.

46 | [Tpm3ma. [Tnomrame MOBEPXHOCTH PU3MEL

47 | IIpusma. HaknonHas npu3Mma.

48 | Pemenue 3a1a4 Ha HAXOXACHHUE TUIOIIAAN TIOJIHOM M OOKOBOW OBEPXHOCTU
PU3MBI

49 | Tlupamupa. TpeyronsHas nupamua. [IpaBunbHas nupamuna

50 | [Inomaap NOBEPXHOCTH MUPAMHIBL.

51 | Yceuennas nupammuna

52 | Pemenue 3a1a4 Ha HAXOXAEHHUE TUIOMAAN OOKOBOM MOBEPXHOCTH MUPAMHIBL.

53 | [IpaBuibHBIE MHOTOTPaHHUKH.

54 | DneMeHTB CHMMETPHH NPaBHIBHBIX MHOTOTPAHHUKOB

55 | Kontposannasi padora Ned4 o teme «MHOrOrpaHHUKH

56 | 3ader Ne3 mo Teme «MHOTOrpPaHHUK

57 | AHanmu3 KOHTpOJILHOU paboThl U 3auéta. [ToHsTHE BekTOpa. PaBeHCcTBO
BEKTOPOB.

58 | Cnoxenue u BelYMTaHUE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB

59 | YMHOXEHHEe BEKTOpa Ha YUCIIO

60 | Kommianapasie BekTopsl [IpaBuiio napamienenunena

61 | Pa3nokeHne BEKTOpa Mo TPeM HEKOMILJIAHAPHBIM BEKTOpPaM
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62

3auyer Ne4 no Teme «BeKTOpBI B MpOCTPaHCTBE»

63 | AKCHOMBI CTEPEOMETPUH U UX CIICIACTBHS

64 | IlapamnenbHOCTD OPSIMBIX U IJIOCKOCTEH

65 | IlepneHaUKYISIPHOCTD MPSIMBIX U TUTOCKOCTEH
66 | MHOrorpaHHHKH

67 | UToroBasi KOHTPoOJbHasi paboTa

68 | [ToBTOpenue kypca reomerpuu 10 kacca

69

70
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3. TemaTnuyeckoe NJaHMPOBAHUE.

11 xknacc
Jlara
Ne Konn-
Pazpnen, Ha3BaHMe ypoka B
n/ 4ecTB o
NOYPOYHOM IJIAHUPOBAHUHU dakT
n o 1Ay
4acoB

§ 1. KoopanHaTbl TOYKM M KOOpAUHATLI BEKTOpa. 7

1 | IIpsamoyronpHas cucteMa KOOPAWHAT B IPOCTPAHCTBE, II. 42. 1

2

3 Koopaunate! BekTopa, 1. 43. 2
CBs3b MEXIy KOOPIUHATAMH BEKTOPOB

4 1
Y KOOpJAMHATaMU TOYEK, 1. 44.

5 | [Ipocteiimue 3axa4u B KOOpAMHATAX, II. 45. 1

6 | Pewenue 3amau. 1

7 Kountpoabsnas padora Nel «KoopauHaTsl TOYKH U KOOPIMHATH BEKTOPa» 1
.42 — 45.
§ 2. CkansipHoe npon3BeaeHUe BEKTOPOB. 4

8 Yron Mexay BEKTOpamHu.

9 2
CKaJsipHOE TIPOU3BEICHHE BEKTOPOB, 1. 46, 47.

10 | Beruncnenue yriaoB Mexay NPSMBIMU U INIOCKOCTSIMH, 1. 48. 1

11 | TloBTOpPEHME TEOPUH, PELLIEHHE 33144 11O TEME. 1
§ 3. IBxxeHuA. 4

12 Lentpanbaas cumMeTpusi. OceBas CUMMETpUSsl. 3epKalbHasi CHMMETPHSL. 1
[MapannensHbIi IepeHoc, 1. 49-52.

13 | TloBTOpEHME TEOPUH, PELLIEHHE 3a]1a4 110 TEME. 1

14 KontpoabsHasi padora Ne2 «CkaisipHoe IpOM3BEICHHE BEKTOPOB. 1
JBwxenus.» m.46 — 52.

15 | BAYETNe1 o teme «MeTo KOOPIUHAT B MTPOCTPAHCTBE. 1
§ 1. Uunuupgp. 3

16 | Honustue uunuuapa. [Inomaas NOBepXHOCTU UWIUHApA, 1. 53, 54. 1
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17

18 Pemenue 3anau no teme «{umusapy. 2
§ 2. Konyc. 3
19 | TlonsTHe KoHyca. [In0mans MoBepxXHOCTH KOHYca I1. 55-56. 1
20 | YceueHHslii KOHYC, II. 57. 1
21 | Pemenue 3amau nmo teme «Konycy. 1
§ 3. Coepa. 11
22 | Cdepa u map. Ypapaenue cepbl, 1. 58 — 59. 1
23 | B3aumHoe pacnonoxeHue cepsl 1 IIOCKOCTH, 1. 60. 1
24 | KacarenbHas IIIOCKOCTH K cdepe, 1. 61. 1
25 | IInomaxs chepsl, 1. 62. 1
26
27 Peuienue 3a1au Ha MHOTOTpaHHUKHU, UAJIUH]IP, KOHYC U 1map. [loBropenue 3
BOIIPOCOB TECOPHH.
28
29 | 3AYETNe2 no teme «Llunusaap, KOHyC U map». 1
30 | KouTponsHass pabora N3 «lunuHap, KOHYC U map», m.53 — 62. 1
31 | Pemenue 3agau, MOBTOpEHHE BEAYIIUX BOIIPOCOB Kypca F€OMETPHH 3a IIEPBOE 2
32 | moayrojue.
§ 1. O6bem npsAsaMoyronbLHOro napannenenvnena. 3
33 | [HonsTne o0bema. OObEM MPSIMOYTOJILHOTO Napajuieenunena, 1. 63. 1
34 O06beM psIMOi TPU3MBI, OCHOBAaHHEM KOTOPOH SBISETCS MIPSIMOYTOJIBHBIN 1
TPEYroJbHHUK, 1. 64.
35 | IloBTOpeHue BOMPOCOB TEOPHH U PEIIEHHUE 3a1ad. 1
§ 2. O6bem npAMON NPU3MbI U LUNUHAPA. 3
36 .
37 Teopembl 00 0O0BeMe TIPSIMOM TTPU3MEI M IFITUHAPA, 11. 65, 66. 2
38 | IloBTOpeHue BOIIPOCOB TEOPUH U PEIIEHHUE 3a1ad. 1
§ 3. O6bem HakKNOHHOM NpPU3MbI, NTUPaMUAbl U KOHYycCa. 8

16



39

Brruncienne 00beMOB TEJ ¢ ITOMOIIBIO ONpeAeIIeHHOTo nHTerpaia. O0bem

40 | HakJIOHHOH Npu3MBL 1. 67, 68.
41
42 | O0beM nupamMupbl, 1. 69.
43
44
O0mnem konyca, 1. 70.
45
46 | KouTponeHas pabora N4 «O6wvemsl Tenm», .63 — 70.
§ 4. O6bem wapa v nnowanb chepbl.
47
O6mwem mapa, m. 71.
48 pa.
49
50 O0BeM m1apoBOTO CErMEHTA, IAPOBOTO CJIOS M IAPOBOTO CEKTOPa, I1.72.
51 | IInomaxs chepst, m. 73.
52 | Penrenue 3amau.
53 | KouTponsHass pabora N5 «unuHap, KoHyc U map», m.71 — 73.
54 | 3AYETNe3 no Teme «OOBEMBI TEI».
55 | AKCHOMBI CTEPEOMETPUH U UX caeacTBUs. [lapanensHOCTh NpAMBIX, IPAMOM 1
56 | mnockoctu. CkpemuBaromuecs npsmele. [lapamiensHOCTh IIOCKOCTEH.
57 IlepnenauKyJIApHOCTb NPSMOM U INIOCKOCTHU. Teopema o Tpex
NEepIeHIUKYIIIpax. Yol MeXIY IPsSIMON M TNIOCKOCTBIO.
58 | JAByrpansslii yroi. [lepnenauKyasspHOCT MIIIOCKOCTEH.
59 | MHororpaHHUKH: MapajuieNienuIne]], MprU3Ma, MUpaMuia, IIOIAAH UX
60 | moBepxHOCTEI.
61 BexTtops! B mpocTpancTse. JleiicTBus Haa BekTopamu. CkansspHoe
NPOM3BEICHHE BEKTOPOB.
62 | Humuaap, KOHYC | map, IOMAaAN UX TOBEPXHOCTEH.
63
O0BemslI Tel.
64
65
66
67 [ToBTOpEHNE TEOPUH U pelICHHE 3a7ay 110 BCEMY KypCy Fr€OMEeTpHUH.
68
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