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Pabouast nporpamma no reomerpum, 11 ki

IHosicHuTeIbHAA 3aMICKA
Cratyc JOKyMeHTa
Pabouas oporpaMma 10 MaTeMaTHKEe COCTaBlI€Ha Ha OCHOBE (eaepaJbHOr0 KOMIIOHEHTA
rOCyJapCTBEHHOT'O CTaHAApPTa OCHOBHOI'O 00IIEro 00pa3oBaHMsI.
JHannast pabouasi mporpaMMma OpHEHTHpOBaHa Ha ydamuxcs 11 kiacca u peanusyeTcss Ha OCHOBE

CICAYIONUX JOKYMCHTOB!

1. TIporpamma mnst obmeoOpa3oBaTenbHbIX yupexaeHuii «lIpocsemenuney, 2009, T'eomerpus 10 -11
T.A. bypmucrposa

2. Tlporpamma s 001eoOpa3oBaTeNbHBIX MIKOJI, TAMHA3HM, JIUIEEB:
Coopauk “IIporpammer A 06meo0pa3zoBaTeIBHBIX KO, THMHA3MH, uiieeB: Marematuka. 5-11 ki.””/ Cocr.
I''M.Ky3nenosa, H.I'. Munarok. — 3-¢ u3j., crepeorur.- M. JIpoda, 2002; 4-¢ uzn. — 2004r

3. CranmapT 0CHOBHOTO 00IIero 0Opa3oBaHHs [0 MaTeMaTHKe.
CranaapT ocHOBHOTO 00111ero oopa3zoBanus no maremaruke /Maremaruka B mkose. — 2004r,-Ne4.

4. COopHUK HOpMaTHUBHBIX TOKyMeHTOB. Marematuka / Coct. 3. JI. Inenpos, A. I'. ApkagseB. — M.:
Hpoda, 2004.

5. Ilpumepnas mporpaMma OCHOBHOTO 00IIero oOpa3oBaHUs M0 MaTeMaTUKe Ha 0a30BOM YpOBHE.

PaGouas mporpaMma KOHKpPETH3UPYET COAEpKaHHME MPEIMETHBIX TEM 00pa30BaTEIbHOTO CTaHAapTa U
JaeT pacnpezeneHne y4eOHbIX YacoB M0 pa3jienaM Kypcea.

PaGouas mporpamma BBITOIHSET JBE OCHOBHBIE (DYHKITHH:

Hngopmayuonno-memoouueckas PyHKIUS MO3BOJIIET BCEM y4aCTHHKAM 00pa3oBaTENIbHOTO IpoIlecca
MOJIyYUTh TPEICTABJICHHUE O LENSIX, COAEpKaHHM, OOIIel cTpaTeruu oOydeHUus, BOCIIMTAHUS U Pa3BUTHUA
yUaluxcs CpeICTBaMu JAHHOTO Yy4eOHOTo MpeIMeTa.

Opeanuzayuonno-nianupyrowas — QyHKUUS  OpelycMaTpUBaeT  BBIIEJICHHE JTanoB  oOydyeHwus,
CTPYKTYpUpOBaHHE Y4eOHOTrO Marepuala, OINpeAeNieHHE €ero KOJMYECTBEHHBIX M  KadyeCTBEHHBIX
XapaKTepUCTUK Ha KaXJIOM M3 3TAloB, B TOM YHCIE U1 COAEPKATEIHLHOIO HAIMOJHEHUS MPOMEKYTOUYHOM
aTTecTaluu yJamuxcsl.

[IpumepHas mporpamMma KOHKPETU3UPYET COJAEpKaHUE MPEIMETHBIX TeM 00pa30BaTEIbHOIO CTaHAapTa
U Ja€T MpUMEpHOE pacrpeziesieHue y4eOHbIX YacoB M0 pa3JiesiaM Kypca.

Lenn nzyuenus:

" OBJAJICHUE CHCTEMOM MaTeMaTHYeCKUX 3HAaHUM W YMEHUH, HEOOXOJWMBIX A TMPUMEHEHUs B
MPAKTUYECKON JAESITeNbHOCTH, U3yYEHUS! CMEXKHBIX JTUCIUILINH, POI0JDKEHUS 00pa30BaHus;

"  UHTEIUIEKTyalbHOE pa3BUTHE, (HOPMUPOBAHME KAa4YECTB JIMYHOCTH, HEOOXOJMMBIX YENOBEKY JUIs
MOJIHOIICHHOM KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEeMAaTUYECKOM AESITETbHOCTHU: SICHOCTH U
TOYHOCTH  MBICTH, KPUTUYHOCTH MBIIUICHHUS, MHTYUIUHU, JIOTUYECKOTO  MBIIUICHUS, DJIEMEHTOB
AITOPUTMUYECKON  KYJNbTYpbl, MPOCTPAHCTBEHHBIX NPEICTABICHUN, CIIOCOOHOCTH K MPEO0JIECHHUIO
TPYIHOCTEN;

= (dopmupoBaHHE MpEACTAaBICHUN 00 HAEIX M METOJaX MaTeMaTHKH KaK YHHBEpPCAIbHOTO SI3bIKa
HAyKH U TEXHUKH, CPEACTBA MOJACTUPOBAHUS SBICHUI U MIPOLIECCOB;

" BOCIHUTaHHE KYJIbTYPbl JTUYHOCTH, OTHOIICHHS K MaTeMaTHKe Kak K YacTh OOIIedyeoBeYeCKOn
KYJIBTYpBI, UTparoleil 0coO0yro poJib B OOIIECTBEHHOM Pa3BUTHH.

OCHOBHOE COAEPXXAHUE

PaGouas nporpamMma COCTaBJICHA HAa OCHOBC @enepanLHoro KOMIIOHCHTA IroCyJapCTBEHHOI'O CTaHAapTa



OCHOBHOTO 00111eT0 00pa3oBanus 1 [IpuMepHO TporpaMMbl OCHOBHOTO 001Iero 0Opa3oBaHus,
npeaHa3HaueHa i u3ydenus reometpun B 11 kinaccax. Cornacno ®@enepaibHOMY 0a3MCHOMY yuyeOHOMY
nJa”y JaHHas pabouas mporpamma npeaycMaTpuBaeT OpraHU3aluio npouecca o0ydeHus B oobeme 68
yacoB (2 Jaca B HEJEJI0).
Tpebosanus k yposHio noocomosku yuawuxcs 11 xnacca (6azoswiii ypogetis)

JIOJ>KHBI 3HATD.
MHuororpannuku. [Ipusma, ee ocHoBaHus1, 00KOBbIE pedpa, BbIcOTa, OOKOBasi MOBEPXHOCTh. [Ipsimas u
Haxnounas. tipusma. [IpaBunbnas npusma. [lapamienenunen. Ky6.
[Mupamuya, ee ocHoBaHMEe, OOKOBBIE pedpa, BEICOTA, OOKOBAs MOBEPXHOCTD. TpeyronbpHas mupamMuia.
[IpaBunbHas nupamuna. Yceuennas nupamuoa.
CummMetrpuu B KyOe, B apayljiesienunesne, 8 npusme u nupamuoe. Ilonamue o cummempuu 8 RpOCMpancmee
(yenmpanvnas, ocegas, sepkanvhas). llpumepol cummemputi 6 OKpysHcarouem mupe.
Ceuenust ky0a, IpU3MBI, MUPAMUJIBI.
[IpencraBienue o NpaBUIbLHBIX MHOTOIPAHHUKAX (TE€Tpadp, KyO, OKTa’ap, N0AEKadAp U UKOCAIP).
Tena n noBepxHoctu BpauieHus. Llununap u konyc. Yceuennwiii konyc. OCHOBaHUE, BbICOTa, OOKOBast
MIOBEPXHOCTh, OOpasyromas, pa3BepTka. Ocegvle ceuenus u ceueHus: napaieivbhble OCHOBAHUIO.
[ap u chepa, ux ceueHusi, kacamenbHas NIOCKOCMb K cghepe.
OOBeMBI Tel U TUIONIAN X ToBEepXHOCTEH. [lonsmue 06 obveme mena. Omuoutenue 06veMo8 NOOOOHbBIX
mei.
®opmynsl 06beMa Ky0a, IPSIMOYToJIbHOTO NapaieNenumneia, Ipu3Mbl, unusapa. opmynsl o0bema
nUpaMuibl U KoHyca. @opmyIibl IUIONIaAM TOBEPXHOCTEHN IIIMHAPA U KoHyca. DopMyibl 00beMa 11apa u
mIomasau chepsl.
Koopaunats! 1 BekTOpsI. [lekapToOBbI KOOPAUHATHI B TpOcTpaHcTBE. DOpMyna pacCTOSHUS MEXAY IBYMS
TOYKaMH. YpaBHEHUs cPepsrl u niockocmu. Popmyna paccmoanus om moyku 00 nioCKOCmu.
Bekropel. Moayns BekTopa. PaBeHcTBO BEKTOpPOB. ClI0KEHHE BEKTOPOB M YMHOKEHUE BEKTOPA HA YUCIIO.
Yron mexay Bekropamu. Koopaunatel Bektopa. CKalsipHOE MPOU3BEICHHE BEKTOPOB.
JloJDKHBI yMETh (Ha TPOIYKTUBHOM YPOBHE OCBOCHHS):
pacrno3HaBaTh Ha YepTeKax U MOJEIIAX MPOCTPAHCTBEHHBIE (POPMbI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX
OTHCAHUSAMHU, U300paKEHUIMH;
e AHATU3UPOBAThH B MMPOCTEHIINX CIIy4asiX B3aMMHOE PACIOJIOKEHUE OOBEKTOB B POCTPAHCTBE;
e 1300pa)kaTh OCHOBHbIE MHOTOTPAHHUKHU U KPYTJIbIE TEJa; BBIMOIHATH YEPTEKU 10 YCIOBUSIM 33/1a4;
e  CTPOWTH MPOCTEHIINE CEUCHUSI KyOa, MPU3MBbI, TUPAMU/IBL;
e pemiaTh IJIAHUMETPUYECKHE U MIPOCTEHIIINE CTEPEOMETPUUECKHE 3a/1a4l Ha HAX0XKJICHHE TeOMETPUUECKUX

BEJIMYUH (JIJTUH, YIJIOB, IUIOMIA /e, 00bEMOB);
e  HCIOJb30BaTh IPU PELUICHUH CTEPEOMETPUUECKUX 33/1a4 MIIaHUMEeTpUUecKre (HaKkThl U METO/IbI;
e TMPOBOJUTH JAOKA3aTEIbHBIC PACCYKICHUS B XOJ€ PEIlICHUs 3a/1a4;
Brnanets koMnereHIUsAMU: y4eOHO — [MO3HABATEIBHOMN, IICHHOCTHO — OPUEHTALIMOHHOH, pedIeKCUBHOM,
KOMMYHHUKATHBHOM, HH(OOPMAIIMOHHOH, COITMAIBEHO — TPYAOBOM.
CriocoOHBI UCMOJIB30BaTh TPUOOPETECHHBIE 3HAHUS M YMEHUS B IPAKTUUYECKOM IEATEIHbHOCTH U MOBCEIHEBHON
AKU3HU JJIS:
e HcchenoBaHus (MOJICTUPOBAHHMS) HECIOKHBIX MPAKTUYECKUX CUTYAlUi Ha OCHOBE U3YyYEHHBIX (HOpPMYIT U
CBOMCTB ¢uryp;
e BBIYHCIICHUS 0OBEMOB U IUIONIAAEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEILIEHUH MPAKTUYECKUX
3aj1a4, UCIOJIb3ysl TPH HEOOXOAUMOCTHU CIPABOYHUKH U BBIYUCIUTEIbHBIE YCTPOUCTBA.
Aranacsan JI.C., Byry3os B.®. U3yuenue reomerpuu B 10-11 xnaccax. M., 1999;
3uB. b.I'., Meiinep B.M., baxaunckuit A.I'. 3agaun no reometpuu ans 7-11 knaccos. M., 1991;
Kykapuesa I'.11. COopHuUK 3a7a4 IO TEOMETPUHU B PUCYHKaxX U TecTax, 10-11 kmacc. M.1999;
3BaBuu JI.U. KoutpoabsHbie u mpoBepounbie paboTsl mo reomerpun 10-11 kmace. M., 2001;
Maremaruka B mkose. ExxemecsuHblii HAy4HO-METOIUYECKU I KypHAI.
I'nasnoil yenvio coepemennozo 0bpazoeanus ABISETCSA pa3BUTHE peOeHKa KaK KOMIIETEHTHOMN
JUYHOCTH MyTEM BKJIIOUEHUS €r0 B pa3JIMUHbIE BHU/IbI IEHHOCTHON YeIOBEYECKON IeATeNbHOCTH: yueoa,
MO3HAHUS, KOMMYHHUKAIUsA, MPO(EeCcCHOHAIBHO-TPYI0BON BBIOOD, IMUHOCTHOE CAaMOpa3BUTHE,
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[IEHHOCTHBIE OPUEHTAIINH, IIOUCK CMBICIIOB KHU3HENEATeNbHOCTH. C 3TUX MO3UIUNA 00yUdeHue
paccMaTpuBaeTCs Kak NPOLIECC OBJIAJICHUS HE TOJBKO ONPENCIEHHOW CYMMOM 3HAHUM U CUCTEMOM
COOTBETCTBYIOIINX YMEHUN M HABBIKOB, HO U KaK MPOIECC OBIIAICHUS KOMIIETCHIIUSIMU. ITO
OTIPENIETNIIO 1IeJIM 00yUEHHS 110 TeOMETPHUH, KaK OJJHOTO U3 Pa3esioB MAaTEMATHUKHU:

e (QopmMupoBaHHE NPEACTABICHUHA O MaTEMAaTHKE KaK YHHBEPCAIbHOM S3BIKE HAYKH, CPEIACTBE
MOJICJIMPOBAHUS SBJICHUN U MPOLIECCOB, 00 UAESIX U METOaX MAaTEMaTUKH;

e Dpa3BUTUE JIOTHYECKOTO MBIIUJICHUS, TMPOCTPAHCTBEHHOTO BOOOpPAXKEHUS, AJITOPUTMUYECKOM
KyJbTYpbl, KpUTHYHOCTU MBIIUICHUS HAa YPOBHE, HEOOXOTUMOM Ui Oynymied npodeccuoHalbHON
NEeSATEeIbHOCTHU, a TAK)KE MOCIEIYIOero oOy4eHus B BbICIIEH LIKOJIE;

e OBJIAQJICHUE MAaTEMAaTHUYCCKHUMHU 3HAHUSIMU M YMEHUSIMH, HEOOXOJMMBIMHU B TIOBCECJIHCBHOW JKHU3HH,
JUIS. U3YYCHUS MIKOJHHBIX €CTECTBEHHOHAYYHBIX IUCIUILIMH Ha 0a30BOM YPOBHE, JUIS MMOJIYYCHHS
0o0pa3oBaHus B 00JIaCTAX, HE TPEOYIOMMUX YIIIyOJIEHHON MaTeMaTUUYEeCKON MOATOTOBKY;

e BOCIIHTaHWE CPEJCTBAMH MATEMAaTHUKU KYyJIbTYpbl JUYHOCTH, TOHUMAHUS 3HAYUMOCTH MaTEMaTHKU
JUI. HAYYHO-TEXHUYECKOTO MPOrpecca, OTHOMICHUS K MaTeMaTHKe KaK K 4acTH OOIIeueIOBeUeCKOM
KyJBTYphl 4Y€pe3 3HAKOMCTBO C HCTOPUEH pa3BUTUS MaTEMaTHUKH, JBOJIOIUEH MaTeMaTHYECKUX
Huneu.

Ha ocnoBanuu tpe6oBanuii I'ocynapcTBeHHoro o6paszoBarenbHoro craggapra 2004r. B
cojJep:kaHuu paboyell mporpaMMbl MpeArnoaraeTcs pealn30BaTh aKTyaJbHbIE B HaCTOSIIEE BpeMs
KOMIIETCeHTHOCTHBIN, IMYHOCTHO -OPUCHTUPOBAHHBIN, TCSITETLHOCTHBIA I10IXOJIBI.

B cooTBeTrcTBHU cO cTaHAapTaMu cpeaHero (MoJIHOro) 00mero o0pa3oBaHus MO0 MaTeMaTHKE U
0COOGHHOCTSIMH Kypca T€OMETPUH U3YYEHUE MPOTPAaMMHOTO MaTtepuaina B 11 kimacce HampaBIeHHO Ha
(dbopMupoBaHUE KIFOUYEBBIX KOMIIETSHIIUNA U JTOCTHKEHHUE CISAYIOMMUX IEJICH:

OO6mekynpTypHasi KOMIIETEHTHOCTD

e dopmupoBaHue MNpeACTaBICHUNH 00 wuIAEAX U MeToAax MaTeMaTUKH, O MaTeMaTHKe Kak
YHUBEPCAJIbHOM fI3bIKE  HAyKH, CPEACTBE MOJCIUPOBAHUS SBICHUN U IPOIIECCOB;

e dopMmupoBaHHEe NOHUMAaHUSA, YTO TeOMETpUYECKHE (OpPMBI SBISIOTCS HJICATU3UPOBAHHBIMU
oOpazamMu pealbHbIX 00BEKTOB.

[IpakTHueckas MmaTemMaTuuecKasi KOMIETEHTHOCTD

e OBgnajneHue sA3bIKOM T'€OMETPUHM B YCTHOM M NMHCBMEHHOW (popme, reoOMeTpUYEeCKUMH 3HAHUSIMH U
YMEHUSMH, HEOOXOAUMBIMU JIJI1 U3YYEHUS IIKOJIbHBIX €CTECTBEHHOHAaYUYHBIX JUCLIUIUINH;

e OBnnaneHue MPaKTUUYECKMMHU HaBBIKAMU UCIIOJb30BaHUS T'E€OMETPUYECKUX HHCTPYMEHTOB s
n300paxkeHus: GUryp, HaX0KJACHUS UX Pa3MEPOB.

CouunanbHO-TUYHOCTHAS KOMIIETEHTHOCTh

o Pa3BuTHe  JIOrMYECKOrO0  MBIIJIEHUS,  AJTOPUTMUYECKONH  KYJIbTYpbl, HPOCTPAHCTBEHHOIO
BOOOpa)KEHHUsI, UHTYUIMU, HEOOXOUMBIX ISl IPOJOJDKEHUST 00pa30BaHUs U I CaMOCTOSITEIbHON
NesITeIbHOCTH;

o ®dopmupoBaHUE YMEHUS MPOBOIUTH apIr'yMEHTALMIO CBOETO BHIOOpA MIIM XO0/1a peUICHUs 3aauH;

e Bocnuranue cpeacTBaMM MaTeMaTUKH KyJIbTYypbl JMYHOCTH Yepe3 3HAKOMCTBA C HCTOpuUeH

reOMETPHH, IBOJIIOLMEN FeOMETPUUECKUX UJIEH .

Komnemenmuocmuwiii nooxo0 onpenenser ciaeayonune 0COOeHHOCTH IPeabsIBICHUS COAEPKAHUS
00pa3zoBaHusi: OHO MPEJICTABIEHO B BUJE TPEX TEMAaTUYECKUX OJIOKOB, 00ecreunBarommnX
dbopmupoBaHue KoMneTeHIui. B nmepBom 6i10ke mpeacTaBiIeHbl IUIaKTHYECKUE €IMHUIBI,
obecreynBarole COBEPIICHCTBOBAHUE MaTEMaTHUYECKUX HABBIKOB, Pa3BUTHE JOTHUUECKOTO MBIIIJICHHUS,
MPOCTPAHCTBEHHOI'0 BOOOPaKEHHUs, AITOMETPUUECKON KyIbTYphl. Bo BTOpoM — nuaaKkTHUecKue
€IUHULIBI, KOTOPBIE COAEPKAT CBEACHUS 110 TEOPUU MCIOJIb30BaHUS MAaTEMAaTUUECKOTO anmnapara B
MOBCEIHEBHOM MpakTuKe. ITO cojepkanne oOydeHus apisiercs 0a30il A pa3BUTHS MaTEMaTHYECKOM
(mparmMaTuyeckoi) ¥ KOMMYHMKAaTUBHOM KOMIIETeHIIMH ydamuxcs. B TpeTbem Ooke nmpeacTaBieHbl
IUAAKTHYECKUE €IMHULIBI, OTPaKaroIINe UCTOPHS Pa3BUTHS MaTeMaTH4YeCKOU KyJIbTYphl, KaK 4acTH
oO1reyenoBedyeckoi u obecreynBaoIe pa3BUTHE OOLIEKYIbTYPHOM 1 yueOHO -lT03HaBaTEIbHO I
komneTeHIui. [IpuHIKnIBI 0TOOpPa coMepIKaHMs CBSI3aHbBI C IPEEMCTBEHHOCTHIO 11esieil 0Opa3oBaHus Ha
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Pa3IUYHBIX CTYNEHSIX U YPOBHIX 00yUEHHUs, JIOTUKON BHYTPHUIIPEIMETHBIX CBS3€H, a TaKXkKe ¢
BO3PACTHBIMH OCOOEHHOCTSAMHM pa3BUTHS ydauiuxcs. [IpodunbHoe n3ydeHue aareOpbl U Hadal aHAIH3a
BKJIIOYAET MOATOTOBKY yYalIUXCsl K OCO3HAHHOMY BBIOOPY MyTe# MpOI0KeHHsT 00pa30BaHus U
Oynymiel mpodecCHOHATBHON IeITeITbHOCTH.
Jluunocmnas opuenmayus 00pa3oBaTEILHOrO MPOLIECCA BBIABIAET IPUOPUTET BOCIUTATENBHBIX U
pa3BuBammuX nenei ooydenns. CriocoOHOCTh yHalIuXcsi MOHUMATh MPUYMHBI U JIOTUKY Pa3BUTHUA
MaTEeMaTHYE€CKUX MPOIECCOB OTKPHIBAET BO3MOXHOCTH ISl OCMBICIEHHOTO BOCIPHITHUS BCETO
pazHOO0Opa3uss MUPOBO33PEHUECKUX, COITMOKYIBTYPHBIX CHCTEM, CYIIECTBYIOUIUX B COBPEMEHHOM
mupe. Cucrema yuyeOHBIX 3aHATHH NpHU3BaHa CIIOCOOCTBOBATh Pa3BUTHUIO JIMYHOC THOMN
caMOUACHTU(HUKAIINU, TYMAHUTAPHON KYJIbTYPHI IIKOJBHUKOB, YCUJICHUIO MOTHBAIIMU K COIIMATBHOMY
MO3HAHUIO U TBOPUYECTBY, BOCIIUTAHUIO JIMYHOCTHO M OOIMIECTBEHHO BOCTPEOOBAHHBIX KaueCTB, B TOM
YHCJIe TPAXIAHCTBEHHOCTH, TOJIEPAHTHOCTH.
JleamenvrocmHuulii n0OOX00 OTPAKAET CTPATETHIO COBPEMEHHON 00pa30BaTEIbHOMN MOJUTUKU:
HEO0O0XO0IUMOCTh BOCTIUTAHUS YEIOBEKA M TPaXKJaHINHA, HHTETPHPOBAHHOTO B COBPEMEHHOE EMY
00111eCTBO, HAI[EJIEHHOTO Ha COBEPIIEHCTBOBaHME 3TOTO o0mecTBa. Cucrema ypokoB COPUEHTHPOBaHA
HE CTOJIBKO Ha Iepe/layy «rOTOBBIX 3HAHUI », CKOJIBKO Ha (OPMHPOBAHUE AKTHBHON JTUYHOCTH,
MOTHBHPOBAHHON K caM000pa30BaHUIO, 00aaloMell TOCTATOYHBIMA HABBIKAMH M TICUXOJIOTHIECKUMH
YCTAaHOBKaMH K CaMOCTOSITEIbHOMY TIOUCKY, 0TOOPY, aHAIN3y U HCIOJb30BaHUIO HH(OPMAIIUU. DTO
MTOMOJKET BBIITYCKHUKY aJIallTHPOBATHLCS B MUpE, IJe 00beM HHPOPMAIINU PACTET B TEOMETPUIECKOM
MPOTPECCUH, TJe COolMaNbHas U MpodeccruoHanbHas YCIEITHOCTh HAMPSMYIO 3aBUCST OT MO3UTHBHOTO
OTHOIIEHHUS K HOBAIIMSIM, CAMOCTOSATEIbHOCTH MBIIIUICHUS ¥ MHUIIMATUBHOCTH, OT TOTOBHOCTH
MPOSIBIISATH TBOPUYECKHI TOAXOM K JIENY, HCKaTh HECTaHAAPTHBIE CITOCOOBI pElIeHUs MPooIeM, OT
FOTOBHOCTH K KOHCTPYKTHBHOMY B3aUMOJIEHCTBHUIO C JIOJIbMHU.
Hacrosmas paboyas nporpaMma y4uThIBaeT T'YMaHUTAPHYIO U €CTECTBEHHOHAYYHYIO HalpPaBJIEHHOCTh
11b kmacca, B KOTOpOM OyIET OCYIIECTBIATHCS yUeOHBIN polecc.
C ydeToM HampaBJICHHOCTH Kiacca, pabouas nporpamma B 11b kinacce npeamnonaraer oOydeHune B
o0beMe 68 yacoB (24 B HEAENIO).

B cooTBercTBUHM ¢ 3TUM peanuzyeTcs TunoBas «l'eomerpus, 10-11», aBTopoB
JI.C. Aranacsana, B.®. byry3ora, C.b. Kagomuesa u ap. B o0beme 68 gacos.
B Tom uucne, nis npoBeaeHus:
e KOHTPOJBHBIX PabOT — 5 y4eOHBIX YaCOB;

OTnuuuTenbHble 0COOEHHOCTH padoyuel MPOrpaMMBbI [0 CPABHEHUIO C IPUMEPHOM:

Pasen KomuectBo yacos B KommuectBo yacos B
8 IPUMEPHOI1 ITporpamme paboyeli mporpamme
BEKTOPBI B IPOCTPAHCTBE 6 7
MerTo1 KOOpAMHAT B IPOCTPAHCTBE 15 15
Ly ap, KOHyC, mIap 16 16
OO6beMsbI Ten 17 17
Oo6o06maromniee noBTOpeHue Kypca reomerpuu 10 — 14 13
11 kiacca

Cpoxk peanu3zaruu padoueil yueOHOM mporpaMmbl — OAMH Y4eOHBIN TO/I.




Pa3BépHyTO€ MOYPOUHOE MIAHUPOBAHUE
I1knacc reomerpust JI. C. AtaHacsH 2 yaca B HeJElt0, Bcero 68 yacos

Ne | Tema ypoka eas ypoka Ilnanupyemslii pe3yabTat Jlara npoBeaeHus

n/

n - P
[TonsTue BexkTopa | popmupoBaHue
B IIPOCTPAHCTBE. MpescTaBiIeHu | 3HAIOT Olpe/ielIeHHe BEKTOpa,
PaBenctBo yUYaIlIUMHUCS O croco0 ero n300paxxeHus u
BCKTOPOB BCKTOPC, Ha3BaHWA, YMCIOT OIIPECACITIATH

1 OBJIAJICHHE paBHBIE BEKTOpA.
HaBBIKaMU U OcCymIecTBISIIOT MPOBEPKY
YMEHUSAMU BBIBOJIOB, MOJIOKCHUH,
n300paxarhb 3aKOHOMEPHOCTEH, TeoOpeM
BEKTOPHI .
CrnoxeHnue u OBJIaJIEHUE 3HAIOT NpaBuiia HaX0XKACHUS
BBIYHUTAHHEC HaBBIKaMHU 1 CYMMBI U pa3HOCTHU BEKTOPOB,
BCKTOPOB. CYMMa YMCHUSIMHU IPUMCHSAIOT 3aKOHBI CJIOKCHHA
HECKOJIbKHUX IPUMCHSATH W BBIYUTAHUA JJIA YIIPOIICHHA
o | BEKTOPOB. 3aKOHBI BBIPA)KEHUI, HAXOAT CyMMY
' CIIO’KEHUS U HECKOJIbKUX BEKTOPOB. YMEIOT
BBIUNTAHMS 11 | OPMHUPOBATH BOIIPOCHI,
YIPOLICHUS 3a7lauMl, CO3/1aBaTh
BBIPAXKEHUH. IpOOJIEMHYIO CUTYaIUIO.
YMHOXEHNE dbopmupoBaHue | 3HAIOT MpaBUIIA HAXOXKICHUS
BEKTOpPA HA YMCJIO | MPEACTABJICHUI | CyMMBI U Pa3HOCTU BEKTOPOB,
3 y4aluMucs o IPUMEHSIOT 3aKOHBI CJI0XKEHUS
IpaBUIax Y BBIYMTAHUS JUIs YIIPOLICHUS
YMHOKEHUS BBIP)KEHUH, HAXOAAT CYMMY
BEKTOpa Ha HECKOJIbKUX BEKTOPOB
YHCII0
Kommuianaphusie 3HaloT olpe/iesieHue
BeKTOpbI. [IpaBuio KOMIUIAaHApHBIX BEKTOPOB,
napaiesenumnena qmpMHpOBaHH? YMEIOT BBINOJIHATH 1€HCTBUS
npecTaBiIeHu’
4 yUALIMHCA 0 CJIO’KEHUS] HEKOMIIAHAPHBIX
BEKTOPOB U yMETh
KOMILJIAaHAPHBIX .
BeKTOpaX packiabIBaTh JH000H BEKTOP
110 TPEM HEKOMILJIaHAPHBIM
BEKTOpam
Pasnoxenue OBJIaJICHUE 3HAIOT ONPEIEIIEHNE
BEKTOpa I10 TPEM HaBbIKaMU U KommnnanapHsie BekTOpa,

g | HEKOMIUIaHApHBIM | yMEHHAMHU YMEIOT BBINIOJIHATH JEUCTBUS
BEKTOpam BBINOJIHATD CJIOKEHMSI HEKOMITJIAaHAPHBIX
BBenenue B Temy | nedcTBuUs BEKTOPOB U YMETh

CJIOXKEHUS packKIapIBaTh JH0O0H BEKTOP




Pemmenue 3a1ay 1o
TEME:

HEKOMILJIaHapH
bIX BEKTOPOB U

10 TPEM HEKOMILJIAHAPHBIM
BEKTOpam

Pasznoxenne YMEThb
g | BEKTOpa packiaabiBaTh
11000 BEKTOP
0 TPEM
HEKOMILIaHAPH
bIM BEKTOpaM.
YMeEIT UC01b30BaTh MOHATHS:
napasuiesibHbIE TIPSMbIE B
MPOCTPAHCTBE; NAPaLICIIbHOCTh
7 KonTpouabHas pa6ora Nelnmo Teme | IpsAMOM U IIJIOCKOCTH.

" | «BeKTOpBI B IPOCTPAHCTBE» Bocnpoussenenue
MPOCITYIIAHHON U TPOYUTAHHOMN
uH(popMaIuu ¢ 3alaHHON
CTEMEHBIO CBEPHYTOCTH.

8 | [IpsmoyronpHas | Ypok uzyue- 3Hamb: TOHITUS

cucTema HUSI HOBOTO MPSIMOYTOJILHOU CHCTEMBI
KOOPJHHAT B Marepuana KOOPJMHAT B IPOCTPAHCTBE,
MPOCTPAHCTBE KOOPJAWHAT TOYKH.
Ymems: pematp 3agaum mo
TeMe
9 | Koopaunatet [ToBTOpHUTH 3Hamb: TOHITUE KOOPAUHAT
BEKTODA. MOHSATHE BEKTOpPa B JAaHHOU CHUCTEME
BBeneHue B TeMy | €IMHUYHBIX KOOpAuHAT; popMymny pas-
10 | Pemenue 3anau BEKTOPOB, JI0’KE€HUsI BEKTOpaA MO KOOp-
110 TEME: chopMUpOBAThH | TMHATHBIM BeKTOpaMm |, J, K ;
Koopaunatet HaBBIK npaBuJia CIOKEHUS, BBIUYATA-
BEKTOpa OIpeIeNeHUs HHS U YMHOKEHUS BEKTOpa
KOOpJAMHAT Ha YMCJIO; IOHSATUE PABHBIX
BEKTODpA. BEKTOPOB.
Ymemyw: pemate 3agaum no
TeMe
11 | CBsA3b Mexay CdopmupoBar | 3uams: NOHATUE pAUYC-
KOOpJAWHATaAMU b HaBBIK BEKTOpPa NPOU3BOJIBHOU TOY-
BEKTOPOB U onpeneieHus KM MIPOCTpaHCcTBa; GOPMYIIbI
KooOparnHaTaMu KOoOpanHaT JJIsI HaXO0XJCHUA KOOpAHUHAT
TOYCK BEKTOpa 1o BEKTOpa 0 KOOpAMHATAM TO-
KOOpIMHATAM | yeK KOHIAa U Hayalia
€Iro KOHIOB. BEKTOpa.
Ymemyw: pemats 3a7auu 1o
TeMe
12 | lIpocrenimue copmupoBaTh | 3HaTh: MOHATHE KOOPAUHAT
3aJlayu B KOOp- HaBBIK BEKTOpPa B JJaHHOU CUCTEME
JMHAaTax IPUMEHEHU S KoopauHaT; popmyny paszno-
13 | IlIpocrenmue bopmyn KEHUs BEKTOpa M0 KOOpAu-
3aJlayu B KOOp- KOOpJAMHAT HAaTHBIM BekTOpam I, J, K ;
OUHATax. CepeIUHBI, npaBuJjia CI0KEHUsS, BBIUYUTA-
3akperieHue. BBIYMCIICHUS HHSI 1 YMHOKEHUS BEKTOpa
I HBI Ha YMCJIO; HOHSATHUS paBHBIX,
BEKTOpA, KOJIJIMHEApHBIX U KOMILJIa-
paccTosIHUA HapHBIX BEKTOPOB; (GOPMYITBI
MEXYy ABYMs | IJIsl HAXOXKJEHUS KOOPAUHAT
TOYKaMU BEKTOpa MO KOOpJAUHATAM

TOYCK KOHIIA M Hadajla BCK-
TOpa, KOOpAUHAT CCPCAUHBI
OTpPpC3Ka, BBIYUCIICHUA NJINHBI
BCKTOpa 1o ero
KOoopaAuHaTaM, paCCTOSIHUA
MCXKAY ABYMSA TOYKAMM.




YMeTh: pemarts 3aj1auu 1o
TeMe

14 | KonTpoabnas padora Nel. KoopanHaTbl TOUKH U KOOPAMHATHI BEK-
TOpa

15 | Yroa mexay Bek- | YpoK uzyue- 3Hamy: IOHATHE YyTia MEXIY
TOpamMu HUS HOBOTO BEKTOpaMu; GOPMYIIBI IS

Marepuana, HAXOXJCHUS yriia MEXIy
BBECTH BEKTOPAMHU MO UX
MMOHATHUE yTria | KOOPIAWHATAM.

MEXIY Ymems: pematp 3agaum mo
BEKTOpPaMH TEME

16 | CkanspHoe npo- | chopMuUpPOBATH | 3Hamsb. MOHATHE CKAISIPHOTO
HW3BEICHUE HaBBIK MIPOU3BENICHUS BEKTOPOB; JIBE
BEKTOPOB MIPUMEHEHUS GbopMyIBI A1 HAXOXKICHUS

OIIPCACICHUA CKaJIIpHOT'O NPOU3BECACHUSA

CKAJAPHOTO BEKTOPOB; OCHOBHBIE CBOW-

NPOMU3BEACHHUA | cTBA CKAJIPHOI'O IIPOU3BELE-

npy pCHICHUHU | HUS BEKTOPOB.

3a7a4 Ymems: pematp 3agaum mo
TEME

17 | Beraucnenue Brectn Ymems: pematp 3a1auu HO
YIJIOB MEXIY MOHATHE TeMe
NIPAMBIMHU U HaIlpaBJIAIOUIH
IIOCKOCTSIMU X BEKTOPOB,

18 | Pemenue 3anau bopmyny nus 3Hamb: TOHITUE CKAJISPHOTO
110 TeMe BBIUMCIICHUSA MIPOU3BEJICHUS BEKTOPOB; JIBE
«CkansipHoe yria, bopMyIBI A1 HAXOXKICHUS
IIPOU3BEICHUE c(hopMHUPOBATH | CKAASIPHOTO MPOU3BEIACHHS
BEKTOPOB» HaBBIK BEKTOPOB; OCHOBHBIE CBOM-

NPUMCHCHUS CTBA CKaJSIPHOTO MPOU3BEJIE-
3HAHUU NpU HUS BEKTOPOB.

pelIeHun Ymems: pematp 3agaum 1o
3a1a4 TEME

19 | OceBas u HeHT- O0o06uieHne 3name: NIOHITUE OBUKECHUS
panbHas U IOHATHUSA IIPOCTPAHCTBA; OCHOBHBIE
3epKajibHas napajjieJdIbHbI | BUAbBl IBUKEHUH; ONpeie-
CUMMETPHUU IIEPEHOC U JI€HUS OCEBOM, 3€pKAIbHOMN U

CUMMETPUH LEHTPAJbHOU CUMMETPHUHU,
INPUMEHUTEIBH | IIApaJJIEIBbHOTO IIEPEHOCA.
0K Ymems: pemarp 3a1auu 110
IPOCTPAHCTBY, | TEME

20 | IlapannenbHbii BBCICHHUC 3Hamb: TOHSITUE IBUKEHUS

IIEPEHOC INOHATHU IIPOCTPAHCTBA; OCHOBHBIE
3€pKaJIbHOU BU/JIbI IBUKECHUM; OlIpeae-
CUMMCTpPHH. JICHUS OCEBOM, 3€pKaJIbHON U
LEHTPAJbHOU CUMMETPHUHU,
NapajyIeJbHOTO IEpPEHOCcA.
Ymems: pematp 3a1auu 1o
TeME

21 | Ypox oboOmaro- | Ypok HOBT60'6 3nams. TIOHATUE CKAISIPHOTO
LIEro mo- eHus u 0000- )
BTOpEHHS E.IGHI/ISI MIPOU3BENEHUSA BEKTOPOB; IBE
Penienue 3aJla4 (I)OpMy.]'ILI OJIs1 HAXOXKACHUA
II0 MaTepHualiaM CKaJsIpHOTO NPOU3BEIACHHUA
EL'D BEKTOPOB; OCHOBHBIE CBOW-

22 | Konrposabnas padora Ne 2. Meron

KOOPIMHAT B MPOCTPAHCTBE

CTBa CKAJSIpPHOT'O MPOU3BCIAC




23 | [lonstue BBecTu 3name: IOHATUSA LIUJIUH-
UUIUHIpA MOHSTHE JPUYECKOU MOBEPXHOCTH,
HUJIUHIPA, UUJIUHPA U €TO JIEMEHTOB
U3YYUTh (60KOBOI MOBEPXHOCTH, OC-
3JIEMEHTHI, HOBaHU, 00pa3yrONINX, OCH,
BUJIbl CEUEHUM | BBICOTHI, PaJNycCa); CEUCHUS
HUIWHIPA.
Ymems: pematp 3agaum no
TeMe
24 | Ilnomanp BriBecTn 3Hamy: IOHSTHE Pa3BEPTKHU
MOBEPXHOCTHU LU- | popMymny OOKOBOM MOBEPXHOCTH IU-
TUHIpA IO IIAAU auHIapa; GOPMYIIBI IS BBI-
MOBEPXHOCTH, | YUCJICHUS MIOMAAN OOKOBOM
chopmupoBaTh | M MOJTHON MOBEPXHOCTHU LIH-
HaBBIK JUH]IpA.
pemeH6us Ymemyw: pemats 3a7a4u M0
3ajad Ha TeMe
25 | Pemenue 3amau BBIYHCIICHHE 3Hamob: IOHATHS TUITUH-
10 MaTepuaigaM miomanu JpUYECKOU MOBEPXHOCTH,
ETD NOBECPXHOCTH IUAJIAHIPA U €T0 BIIEMEHTOB
(60KOBO¥ TOBEPXHOCTH, OC-
HOBaHUMU, 00pa3ywoIIuX, OCH,
BBICOTHI, pajgnyca),
pa3BepTKH OOKOBOU
MOBEPXHOCTH LUIUHIPA;
CEeUeHHUS IUIUH]PA;
bopMyInbl AJs BBIUUCICHUS
njaomanau 60KOBOW U MOJTHOM
NOBEPXHOCTH LUIUHApA.
Ymems: pematp 3agaum mo
TeMe
26 | [lonsrtue Beectn 3namob: TIOHATHS KOHHYECKOU
KOHYyca HOHSTHE MOBEPXHOCTH, KOHYCa U €ro
KOHYcCa, 3JIEeMEHTOB (OOKOBOM
U3Y4YUTh MOBEPXHOCTH, OCHOBAHMUA,
3JIEMEHTHI, BEPIIMHBI, 00pa3yIONIUX,
BHUJbl CEYEHUU | OCH, BBICOTHI); CEUCHUS
KOHYca.
Ymemyw: pemats 3agaum no
Teme
27 | Ilnomanp BriBecTu 3Hamy: IOHSATHE Pa3BEPTKHU
MOBEPXHOCTHU bopmyny OOKOBOI MOBEPXHOCTHU
KOHYyca naomagn KOHYyca; GOpMYIIbI TIIOIIATN
MOBEPXHOCTH, | OOKOBOH M MOJIHOM
chopmMupoBaTh | TOBEPXHOCTH KOHYCA.
HaBBIK Ymems: pemars 3agaqyu 1Mo
peueH6mus Teme
3ajay Ha
BBIYMCIICHUE
MJI0IIaau
MMOBEPXHOCTHU
28 | YceueHHBIH Beectu 3Hamb: TOHATHUSL YCEUEHHOTO
KOHYC MOHSTHE KOHYCa U €ro 3JE€MEHTOB
YCEUEHHOTO0 (60KOBOI MOBEPXHOCTH,
KOHYcCa, OCHOBAHUM, BEPIIUHBI,




U3YYUTh
3JIEMECHTHI,
BUJBI CEYeHU N

00pa3yromIux, 0CH, BEICOTHI);
CEUEHHUS] YCEUYEHHOI 0 KOHYcCa.
Ymems: pematp 3agaum o
TeMe

29 | Konyc. CdopmupoBar | 3uams.: MIOHATUS KOHHIECKOM
Pemenue b HaBBIK MOBEPXHOCTH, KOHYCa H €ro
3a7a4 1o peleHus 3JIEMEHTOB, pa3BEePTKHU
matepuanam EI'D | nmpocTpancTBe | G0OKOBOM MOBEPXHOCTH

HHBIX 3a7a4, KOHYyca,
HaBBIK YCEUEHHOT0 KOHYCa M €ro
pelIeHHs a Goxonon M BomHoN fo-
3agad Tuna C2 | gepXHOCTM KOHYCA U yCEdeH-
o HOTO KOHYCa; CCUCHUS
MaTepHanam Egﬁgggin YCEUYCHHOTO
KMos Ymems: pemars 3a1auu 1o
TeMe

30 | Cdhepa u map Beectu 3namse: moHATHS ChEpHI
MOHATHE Y TIapa U uX 2JeMEHTOB
YCEYEeHHOTO (paamyca, nuameTpa);
KOHYca, ypaBHEHUS MOBEPXHOCTH;
U3Y4YUTH BBIBOJI YPaBHEHUS CepHI.
3IEMEHTHI, Ymems: pemiath 3agaun
BUILI CEUYEHUU TTo TeME

31 | Bzaumuoe Paccmotpern 3namo: TpU caydas
pacmoioKeHue BCE cilydau B3aMMHOTO PACIOJIOKEHUS
chepsr B3aMMHOTO cdepsl U MIOCKOCTH;

U TJIOCKOCTH. PacHoJIOKEHHS | MOHSITUS KacaTeJlbHOMN

Kacarenbnas , 10Ka3aTh MJIOCKOCTH K cepe, TOUKH

IJIOCKOCTh K TEOPEMBI KacaHus; CBOWCTBO

chepe CBOWCTBO U U MIpU3HAaK KacaTelbHOM’
npU3HaAK MJIOCKOCTH K cepe ¢
KacaTelbHOU JI0Ka3aTeIbCTBAMMU.
IIJIOCKOCTH Ymems: peuiats 3aga4yu 1Mo

Teme
32 | [lnomans chepsl | chopMupoBath | 3Hams: MOHATHS ChHEPHI,

HaBBIK OTMHCAaHHOMW OKOJIO
peleHus MHOTOTpaHHUKA U
3aJa4d Ha BIMCAaHHOW B MHOTOTPaHHUK;
BBIUKCIICHUE dbopmyny nnomanau chepsl.
naomagn Ymems: pemats 3anaun
chepu o TeMe

33 | Pemenue 3agau ChopmupoBaT | 3uame: nousTus HUJINHIApPA U
o Teme Eéﬁg;ﬁl €r0 JIEMEHTOB, Pa3BePTKH
«C(bepa» nus3 HIPOCTPAHCTBE OOKOBOH MMOBCPXHOCTHU
MatepuanoB EI'D | HHBIX 3a1a4 nunuHapa, Konyca u ero

34 | Pa3uble 3agaun | GopMUpPOBAHU | DJIIEMEHTOB, Pa3BEPTKH
Ha eu OOKOBO# MOBEPXHOCTHU
MHOTOTPAaHHHUKH, | COBEPIIEHCTBO | KOHYCa, YyCEYEHHOTO KOHYCa
HWJIUHAD, ap U | BaHUE U €ro dJIEMEHTOB, c(hepsl U
KOHYC HaBBIKOB nrapa u uX dJIEMEHTOB,

35 | Pa3Hble 3anmau peueHus ypaBHEHUS MOBEPXHOCTH,
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Ha 3ajay Ha KacaTeIbHOM MIOCKOCTH K
MHOTOTPAaHHHUKH, | BEIYUCICHUE chepe, ToukH KacaHuUs;
MWJTHHAD, Map U | DJIEMECHTOB CEeUCHHUS MUIHHIPA,
KOHYC MHOTOTpaHHUK | KOHYCa Hq)ycequHoro
KOHYyca; GOPMYIIBI JJIs
36 | Peurenne 3anau 0B, IMJINHIPA BI)I‘{}I//ICJIGHI/II; H}JIIOHIaIlI/I
Ha 1 niapa OOKOBOU U MOJTHOU
MHOTOT'paHHHUKMU. HOBerHO%TI’I nujinHapa,
rmiomanad O0KOBOW U TOJTHOM
UHJTHHAD, HIap 1 NOBCPXHOCTH KOHYCA U
KOHYC M3 YCEUEHHOTO KOHYyca,
martepuanaoB EI'D miomanu cepol; CBOUCTBO U
NpHU3HAK KacaTeIbHOU
37 | Ypox HJI')IOCKOCTI/I K cdepe; ypas-
00001maromero HEHUEe cepsl.
MOBTOPCHHS Ymems: pemats 3aauu 1o
0 TeMe Teme
«umuuaap,
KOHYC W IIap»
38 | Konurpoubnasn
padora Ne3. IluauHAp, KOHYC U
map
39 | [lonsarue Beectu 3Hamy: IOHITHE 00BEMA;
obobvema. O0beM MOHATHE CBOICTBa 00BHEMOB; TEOPEMY
NpsIMOYTOJILHOTO | 00BEMa, U clieacTBUe 00 oObeMe mps-
napa’e- U3Y4YUTh MOYTOJILHOTO
jJenunena JI0Ka3aTeabCTB | Mapajieenunesaa.
o GopmyHl, Ymems: pemats 3agauu 1o
chopmupoBar | Teme
40 | Pemenue 3amau b HAaBBIK 3nams: IOHSITHE 00BEMa;
no teMe «O0beM | pelieHus CBOMCTBA 00BEMOB; TEOPEMY
NpsIMOYTOJILHOTO | 3a1ad4 Ha U cleAcTBUE 00 oObeme mpsi-
napa’e- BBIYUCIICHHUE MOYTOJIbHOTO
JeTnuIe a» o06bnéma Tena napaieaenuneaa.
Ymems: pemiats 3aauu 1o
Teme
41 | O0bem CdhopmupoBar | 3uams: Teopemy 00 o0Obeme
npsiMoit b HaBbIK OpsSIMOM MPU3MBI € JOKa3a-
MPU3MBI peueHus TEJIHCTBOM.
3aJad Ha Ymems: pemats 3aauu 1o
BBIUNCIICHUE Teme
00bEMa
psSIMOU
IPU3MBI
42 | Oobvem nunungpa | ChopmupoBar | 3uams: TeopeMy 00 oObeme
b HaBBbIK UJINHAPA C J0KA3aTeIbCT-
peleHus BOM.
3aJa4d Ha Ymems: pemats 3aauu 1o
BBIUNCIICHUE Teme
00BéMa
UJINHApPA
43 | Beluucnenue Beectu 3nams: ocHOBHYIO hopMyTy
00BEMOB TeI ¢ OCHOBHYIO IJ1s BBIYMCIIEHUS 00bEMOB
MOMOIIBIO bopmyny Tel.
OTIpEICTICEHHOTO BBIUHMCIICHU S Ymems: pemats 3agaun mo
HHTerpaua 00BEMOB, TeMe
44 | O0bem Ha- chopmupoBaTh | 3nams. TEOpEMy 00 00beMe
KJIOHHOUW MPU3MBI | HABBIK HaKJIOHHOW MPU3MBI C JOKa-
IIpUMEHEHUS 3aTeJIbCTBOM.
(bopMy_]‘[],I npu Ymems: pemars 3aga4u 1o
HaXO0XICHUU TCMC
45 | O0beM nu- 00BEMORB 3namy: TEOpEMY 00 00BEME
paMu bl NUPaAMHUJIbI C JOKA3aTeIbCT-
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pa3IUYHBIX BOM; opmyiy oObema yce-
Tel: YEHHOW MUpaMUIbl. Ymems:
HaKJIOHHOM pemars 3a/1a4u Mo TEME
46 | O0bem kKoHYCa HPU3MBI, 3nams: TEOpEMy 00 00BbeMe
MHPaAMHUIBI, KOHYCa ¢ J0Ka3aTeIbCTBOM;
KOHYycCa, dbopmyny oobema
CEUYCHHOTO KOHYCA.
Memb: pemiaTh 3a4a4M 110
TeMe
47 | Pemenue 3anau 3nams.: TEOpEeMy 00 00BbeMe
no teMe «O0BemM KOHyca; popmMyiry oObema
KOHYyCa» YCEUEeHHOT0 KOHYyca. Ymems:
pemaTh 3aJ1a9M 10 TeMe
48 | Ypox o606marm- | Ypok moBTo- 3nams: TeopeMbl 00 00BbeMe
[ero mo- peHus u 0000- | mupaMuIBl U KOHYCa; GOopMy-
BTOPEHUS I10 ECHUSA 76l 00beMa yCeueHHOU nupa-
TeMe «O6bem MH/IBl U YCEUEHHOTO KOHYCa.
upaMuibl U Ymems: pematp 3agaum mo
KOHYCa» TeMe
49 | Kourpoabnas padora 4. O0bembl
T
50 | O06bem mapa Cdopmupoar | 3nams: Teopemy 00 00beMe
b HaBBIK mapa ¢ J0Ka3aTelbCTBOM.
BBIYUCIICHHS Ymems: pemaTe 3a1aun 1Mo
00BEMOB: TeMe
51 | O0bem mapa, 3Hamb: ONIPEEICHUS 1apo-
apoBOTO IapoBOTO BOTO CETMEHTa, MapoOBOTO
CerMeHTa, CerMeHTa, CJI0SI ¥l IAPOBOTO CEKTOPa;
IIapOBOTO CJIOS 1apoBOTO GopMynbl Ul BEIYMCICHUS
U IIapOBOTO cros u 00BbEMOB YacTel mapa.
CexTopa IapoOBOTO Ymems: pematp 3agaum mo
CEeKTopa. TeME
52 | OObem mapa u 3Hams: onpeneIeHus
ero yacTeu. IapoBOTO CETMEHTA,
Pemenue 3amau IIapOBOTO CJIOSI U MIAPOBOTO
13 MaTepHaIoB cekTopa; GOpMYIbI s
EI'D BEIUMCJICHHS 00BEMOB
yacTeu mapa.
Ymemnw: pemats 3a1a4u 1o
TeMe
53 | [Imomans chepbl 3namu: BBIBO (POPMYIIBI TIJIO-
maau chepbl. YMETh: peniath
3aJ]a4U 110 TeMe
54 | Pemenue 3amau Vmemn: pemaTh 3a1a4n 1Mo
Ha MHOTO- TeMe
IPAaHHUKH,
HJIMH]P, KOHYC
U 1map
55 | KonTpoabnasi padora 5. O0bem
mapa
M IJ1I0IIAAb c(pepbl
56 | IloBTopenue nmo | Ypok 3nams.: TOHATHS
TeMe MOBTOPEHHUS napayielbHbIX IPSIMBIX,

«IlapanmenpHOCT
b

MPSAMBIX

U TIJIOCKOCTEH»

1 00001IeHUS

OTPE3KOB, JIy4eH B
IIPOCTPAHCTBE; TEOPEMY O
napauIeabHbIX IPAMBIX;
JEMMY O IEPECEUYCHUU
IJIOCKOCTH
napauIeJIbHBIMU NIPSMBIMU;
TEOPEMY O TpeX
napauIeIbHbIX IPSIMBIX;
BO3MOJKHBIE ClIydyau
B3aMMHOI'0 PaCIOJIOKEHUS
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INPSIMOW U IIJIOCKOCTHU B IIPO-
CTPAHCTBE; IIOHATHE Iapai-
JICJIBHOCTH NPSMOU U
IJIOCKOCTH; IPU3HAK
apauIeIbHOCTHU NPAMOM U
IJIOCKOCTH. Ymems: pemiaTh
3aJ1a4M 110 TEME

57

[ToBTOpEHME
[0 TeMe
«IleprieHnuKynsp
HOCTb

NPSIMBIX U

IUIOCKOCTEN»

Ypok
IIOBTOPEHHUA
1 00001IeHU

3namu: IOHATUS
NEePIEHANKYIIPHBIX MPAMBIX
B IIPOCTPAHCTBE, NPSIMOHN U
MJIOCKOCTH, IBYX
MMJIO0CKOCTEH,
nepreHanuKyaspa,
MPOBEJIEHHOTO U3 TOYKHU K
MJIOCKOCTH, 1 OCHOBAaHMUS
MEePIEeHAUKYIISPA,
HaKJIOHHOM,

MPOBEJCHHON U3 TOUKH K
TUIOCKOCTH, M1 OCHOBAHHUS
HAKJIOHHOM, NPOEKIUU
HaKJIOHHOM Ha MJIOCKOCTD,
paccTOsIHUSA OT TOYKH J10
IJIOCKOCTH; CBSA3b MEXAY
HAKJOHHOM, €€ MPOEKIUen u
NEPHEHAUKYISIPOM; JIEMMY O
NEPHEHAUKYIIPHOCTH ABYX
napajieJIbHbIX IPSIMBIX K
TpeThbel MPSIMO; TEOPEMBI, B
KOTOPBIX YCTAHABJIHMBAETCS
CBS3b MEXIY
NapajieIbHOCTBIO MPSAMBIX U
UX NEePHEHIUKYIIPHOCTBIO K
IJIOCKOCTH; IPU3HAK
NEePHEeHAUKYIIPHOCTH
NpsIMOU U MIOCKOCTH;
TEOpPEMBI O IJIOCKOCTH,
NEePHEeHAUKYISIPHON NPSIMOH,
U O MPsAMOM, NepueH-
JUKYJISPHOUN MIOCKOCTH;
TEOpeEMY O Tpex
NeprHeHANuKyIsIpax u
oOpaTHYyIO eil TeopeMy; MpHu-
3HaK MEePHNEeHIUKYISIPHOCTH
JBYX MJIOCKOCTEM.

Ymemyw: pemats 3a7aum no
TeMe

58

IToBTOpEHUE 11O

TeEME
«IlepnieHnukynsap
HOCTb

Ypok
MOBTOPCHUS
u 00001IeHUSs

3Hamu: TEOPHIO O
JIBYTPAaHHOM YTJIE.

Ymems: pemats 3agaun 1o
TeMe

13




)41
rnapaajieabHOCTh
Hp?[MI)IX nu
HJIOCKOCTEN)

59

IToBTOpEHnue no
TEME
«/lexapToBsI
KOOPAWHATHI

U BEKTOPBI

B IIPOCTPAHCTBE»

Ypok
IIOBTOPCHUA
1 000011IeHNS

3nams. IOHATUS BEKTOpA B
POCTPAHCTBE, HYJIEBOTO
BEKTOPA, [UIMHBI HEHYJIEBOTO
BEKTOPA; ONPEICTICHHS
KOJJTMHEAPHBIX, PAaBHBIX,
KOMILUIaHAPHBIX BEKTOPOB;
IpaBUjIa CI0KEHUSI BEKTOPOB,
3aKOHBI CJI0KEHHUS; IBa criocoda
no-

CTPOCHHUS Pa3HOCTH JIBYX
BEKTOPOB; NMPABHIIO YMHOKEHHS
BEKTOpa Ha YHCJIO; 3aKOHBI
YMHOYEHUST; IPU3HAK
KOMIUIaHAPHOCTH TPeX
BEKTOPOB; MPABHIIO
napasuiesIenumnesia CI0KEHHS
TPEX HEKOMIUIAaHAPHBIX
BEKTOPOB; TEOPEMY O
Pa3I0KEHUU BEKTOPA IO TPEM
HEKOMILIaHAPHBIM BEKTOPaM;
MOHATHE KOOPIMHAT BEKTOPA B
JAHHOM CUCTEME KOOPIUHAT;
dbopmyny pasiioKeHUs BEKTOpa
0 KOOPJAWHATHBIM BEKTOpaM
MOHSITHE PAaBHBIX BEKTOPOB;
bopMyIBI IsI HAXOXKCHUS
KOOpJMHAT BEKTOPA 110
KOOpJMHATaM TOUYEK KOHIIA U
Hayaja BEKTOpa, KOOPAUHAT
CeperHbI OTpE3Ka,
BBIUYHCIICHUS [UTMHBI BEKTOPa MO
ero

KOOpJMHATaM, PACCTOSIHUS
MEX1y IBYyMsI TOUKaMHU.
Ymems: pemiats 3agauu 1o
TeMe

60

[ToBTOpEHME O
TeMe
«JlekapTOBBI
KOOPAMHATHI U
BEKTOPHI B
MIPOCTPAHCTBE

Ypok
IIOBTOPEHHUS
1 000011eHN

3Hamb: TOHATHE CKAJISIPHOTO
IIPOU3BEICHUS BEKTOPOB; JIBE
(bopMyIBI IIsI HAXOXKICHHS
CKQJISIPHOTO MPOU3BEJCHUS
BEKTOPOB; OCHOBHbBIE CBOMCTBA
CKQJISIPHOTO MPOU3BEJCHUS
BEKTOPOB.

Ymemu: pemats 3amaun

10 TEMC

61

IloBTOpEHUE 110
TeMe «[Tmomanu u
00BEMBL
MHOTOTPaHHUKOB)

Ypok
TIOBTOPEHUS
1 0000I1IeHUS

3namu: HOPMYIIBI IIOIATA
OOKOBOI TOBEPXHOCTH U
TIOJTHOM TMIOBEPXHOCTH
UPaMUJIBI, TUIOINAIH OOKOBOM
MIOBEPXHOCTH TPABUIIBHOM
UPAMUJIBI, TUTOINAIH OOKOBOM
TIOBEPXHOCTHU

YCEUYEHHOW NMUPAMU/IBI,
TUTOINAIM TOBEPXHOCTHU TPSAMOMA
U HaKJIOHHOU MPHU3MBI; TEOPEMY
U clIeACTBHE 00 00hEME
IPSIMOYTOJTBHOTO
napajiesienue/a; TeOpeMbl 00
o0beME

IPSIMOM IIPU3MBI, TUPAMHUJIBL,
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CEUYECHHOM MUpPaMU/Ibl.
Memb. PELIaTh 3a/1a4U 10
TEeMe

62 | [loBTOpenue no Ypok nmoBTO- 3nams.: GOPMYIBI TSI BBI-
teme «llnmomanu | peHus u 0606- | yucieHus miIomaIu 60KoBOM
1 00BEMBI TEI HIEHUS Y TIOJIHOW MOBEPXHOCTH IIH-
BpaIlCHUS» JUHApA, IIomanu O0KOBOU U
IIOJIHOM IIOBEPXHOCTH KOHYCa
U YCEYEHHOTO KOHYca,
miomanu chepol, 06beMOB
niapa u 4yacTeu mapa, [HUINH-
Jpa, KOHyca U YCEUYEHHOTO
KOHYca.
Ymems: pematp 3agaum mo
TemMe
63 | Pemenue 3amau Ypok noBTO- 3Hamb: OCHOBHOM TeOpeTHye-
penus u 0600- | ckuil MaTepuai Kypca
IeHUS CTEpPEOMETPHU.
Ymems: pematp 3agaum mo
Teme
64 | KonTposbHasn YPpOoK KOHT- 3Hamb: OCHOBHOM TeOpeTHye-
pa6ora Ne 6 (uto- | pons 3YH CKHH MaTepual Kypca
roBas) ydaluxcs CTEPEOMETPHH.
Ymems: pemate 3agaun
65 | Pemenue 3amau Ypok 3akpen- | 3wamb: OCHOBHOW TeopeTHye-
JICHUS U3Y4Y€H- | CKUU MaTepHuai Kypca
HOTO CTEpPEOMETPHU.
Ymems: pemiate 3agaun
66 | Pemenue 3agau Ypok 3akpen- | 3uamb: OCHOBHOM TeopeTHye-
J€HUS U3Y4YEH- | CKUI MaTepuan Kypca
HOTO CTEpPEOMETPHU.
Ymems: pemats 3amaun
67 | Pemenue 3amau Ypok 3akpen- | 3nams: OCHOBHOU TE€OpETUYE-
JI€HUS U3Y4YeH- | CKUIl MaTepuan Kypca
HOTO CTEpPEOMETPHU.
Ymems: pemiats 3a1aun
68 | Pemienue 3agau Ypok 3akpen- | 3uamb: OCHOBHOM TeopeTUye-

JICHUSA U3YYCH-
HOTO

CKHU MaTepual Kypca
CTEepPEOMETPHU.
Ymems: pemiats 3aauu
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