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IHosicHuTEeALHAS 3aIHCKA

CraTtyc 1o0KyMeHTa
PaGouass mporpaMmMa Mo reoMeTpuM COCTaBlIeHA Ha OCHOBE (pelepalbHOTO KOMIIOHEHTa
roCyIapCcTBEHHOIO CTaHAapTa CpeHero oomiero oopa3oBaHusl.

Jlannast paboyasi mporpamMMa opueHTHpoBaHa Ha ydamuxcs 10-11 kiiaccoB u peanusyercs Ha
OCHOBE CIIEIYIOIINX JOKYMEHTOB:

- @enepanpHoro 3akoHa «O0 oOpazoBanuu B Poccuiickoit denepanum» ot 29.12.2012 O3-
273

—  @enepanbHOro 0a3MCHOTO y4eOHOTO IUIaHA, YTBEPKACHHOTO MPHKa30M MUHHCTEpCTBa
obpazoBanus Poccuiickoit @eneparnuu ot 09.03.2004 Ne 1312 (manee ®bYII-2004);

— @enepallbHOTO KOMIIOHEHTa TOCYIAapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB OOIIETO
oOpa3oBaHUs, YTBEpXKACHHOTO  MpHKa3oM MuHuctepctBa  obOpa3zoBanusi  Poccuiickoit
Oeneparnu ot 05.03.2004 Ne 1089 «OO6 yrBepxaeHuu ¢eneparbHOT0 KOMIIOHEHTA
rOCyIapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB HAYAIBLHOTO OOIEro, OCHOBHOTO OOIIEro U
cpenHero (mosHoro) oomero oopazoBanusy (manee - ®KI'OC) (mrs 1X-XI (XII) kmaccoB);

- IIporpamm oOmieoOpa3oBarenbHbIX yupexaeHuit. ['eomerpus. 10-11  xmaccel.  Cocr.
Bypmuctpona T.A.
- Yye6Horo rutana ['bOY mikona Ne 413 IlerpoasoprioBoro paiiona Cankr-IlerepOypra

Pabouass mporpamMmMa KOHKPETHU3UpPYET COJAEp)KaHHWE MPEeIMETHBIX TeM 00pa30BaTeIbHOIO
CTaHJapTa U JaeT pacrpeaeseHrue Y4eOHbIX YacoB IO pasJienaM Kypca.

PaGouas mporpamma BBITIOJIHSIET JBE OCHOBHBIC (DYHKITHH:

Hugpopmayuonno-memoouuecxkasn byHKIHSA MO3BOJISIET BCEM y4aCTHHKaM
00pa30BaTeNbHOTO Mpoliecca MONIYYUTh MPEACTaBICHUE O LIENAX, COAEpKAaHUU, OOl cTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHsI YUAIIUXCS CPEJICTBAMU JAHHOTO y4eOHOTO MpeIMeTa.

Opzanuzayuonno-nnanupyrouiana  GyHKUMS  TpeAyCMaTpUBAeT  BBIJCIIEHUE  ATAloB
oOyueHusi, CTPYKTypHUpOBaHUE y4yeOHOro Marepuasa, OIMpeeNieHHE ero KOJIMYECTBEHHBIX U
KaueCTBEHHBIX XapaKTePUCTHK HAa KaXKIOM H3 ATAloOB, B TOM YHCIE ISl COAEPKATEIBHOTO
HAIMOJIHEHUS MPOMEXKYTOYHOM aTTECTAlMU yYaIUXCsl.

MecTto npeamera B geaepajbHOM 0a3MCHOM Y4eOHOM IJIaHe

CornacHo ¢enepanbHOMy 0a3ucHOMY ydeOHOMY TIUIaHy i oOpa3oBaTeNIbHBIX
yupexaeHuit Poccuiickoit denepanuy Ha U3ydeHWE MAaTEMAaTUKH Ha CTYIIEHU CPETHETro OOIIero
oOpazoBanust orBoauTCsA 5 4 B Hexenmo 10 m 11 wiraccax. M3 HuX Ha reoMerpuio mo 2 yaca B
Henenro win 68 yacos B 10 kiacce u 68 yacos B 11 xiacce.

Jlnsa peanuzanuu paboydeid IporpaMMBbl UCMIONIB3YETCS Y4eOHO-MeTOAUYECKUI KOMILIEKC:
e yueOHUK AtanacsH JI. C., Byry3oB B. ®@., Kagomuies C. b. u np. / [lox Hay4.pyk.
TuxonoBa A. H. I'eomerpust. 10-11 kmaccel. ba3oBbiii 1 TpoGMIIBHBIA YPOBHU
® IIaKTUYECKUE MaTeprabl
Y4eOHUK COOTBETCTBYET (efepanbHbIM KOMIOHEHTaM [ 0CyaapCTBEHHOTO CcTaHIapTa
obmiero oOpa3oBaHMsI MO MaTeMaThke. B HeM peanu3oBaH NPUHIUII TPEEMCTBEHHOCTH C
TpaAUMLUAMU PpOCCHICKOro oOpa3oBaHus B obmactu reomerpun. OH  XapakTepuszyeTcs
JOCTYITHOCTBIO M3JI0KEHHSI MaTepuaa, COUETaIoIIECs ¢ JOCTaTOUHOM CTPOTOCThIO, KPATKOCTHIO,
cxeMaTH4YHOCThI0. Ero otnuuaer xopomio nogoOpaHHas cucTeMa 3a/ad, BKIIOYAIonas TUIIOBBIC
3a/laud K KoMy naparpady, JOMOJTHUTENbHbIC 3aJa4l K KaXK/I0# TJlaBe U 3a/1a4M TOBBIIICHHOMN
TPYOHOCTH B  KOHIE Yy4eOHHMKAa. Y4YeOHHMK TIO3BOJIAET OOECHeunuTh BapUATHBHOCTD,
muhdepeHITMPOBAHHOCTD U IPYTUE MPUHIIUIIBI 00yUEHUS.
JlunakTHyecKkue MaTepuanbl CoJEep>KaT CaMOCTOSITENIbHBIE W KOHTPOJIbHBIE pPaboThI,
paboThl Ha MOBTOPEHHE U MaTEMaTHUYECKHE TUKTAHThl B HECKOJBKUX BapUaHTaX M Pa3IUYHBIX
YpOBHEH CI0KHOCTH, a TAaKXKe 33Ja4¥ MOBBIIICHHOW TPYJHOCTH U MPUMEPHBIE 337a4u K SK3aMEHY.



ean

H3yuenue mamemamuku 6 cmapuieii wiKojile HA 0A3060M ypOGHe HANPAGIEHO HA
docmudiceHue cnedyiouux yeei:

e ¢dopmMupoBaHHe NpeACTABJIEHMI O MATEMAaTHKE KaK YHUBEPCAIILHOM SI3bIKE HAyKH, CPEACTBE
MOJETUPOBAHUS SBJICHHUH U IPOIECCOB, 00 UESIX U METOJaX MaTeMaTHUKH;

e pa3BHTHe JIOTHYECKOTO MBIIUICHHS], TPOCTPAHCTBEHHOTO BOOOPaXKEHUS, aNTOPUTMUYECKOM
KYJIbTYpPbl, KpUTUYHOCTH MBIIUJICHUS Ha ypOBHE, HEOOXOAMMOM MJisi OOy4eHHsS B BBICIICH
IIKOJIE [0 COOTBETCTBYIOIIEH  CHENHalbHOCTH, B Oyaymieid mpodeccHoHanbHOU
NESATENBHOCTH;

e OBJAJeHHEe MATEeMATHYECKMMH 3HAHUSAIMH U YMEHHUSIMH, HEOOXOIUMBIMU B TIOBCETHEBHOM
KU3HU, JJI U3YYECHUS IIKOJIbHBIX €CTeCTBEHHOHAYYHBIX TUCIUIUIMH Ha 0a30BOM ypOBHE, VIS
noyiyueHus: oOpa3oBaHus B o00nacTax, He TpeOyromux yriayOJIeHHOW MaTeMaTH4YeCKOi
MMOJIrOTOBKH,

e BOCIHHMTAHHE CPEJCTBAMHM MAaTEMAaTHUKU KyIbTYpbI JINYHOCTU: OTHOILIEHUS K MaTEeMaTHKE Kak
4acTH OOIIEYEIIOBEUECKOW KYIbTYpPhl: 3HAKOMCTBO C HMCTOPHUEH pa3BUTHUS MaTeMaTHKH,
IBOJIIONIMEH  MaTeMaTHYeCKHX MW, TIMOHWMaHHUs 3HAYMMOCTH  MAaTeMaTUKH s
00IIeCTBEHHOTO IpoTpecca.

3agaum y4eOHOro0 npeamMera
e l3ydyeHue CBOWCTB MPOCTPAHCTBEHHBIX TeEIl
e dopmupoBaHUE YMECHHS IPUMEHSTh TIOJIYUCHHBIC 3HAHMS VISl PEIICHUS MPAKTHYECKUX 3a/1a4

OO0mey4yeOHbIe YMEHHUSI, HABBIKH M CIIOCOOBI 1A TEJIbHOCTH

B xome ocBoeHus coiepxkaHHs MaTEeMaTHUYECKOTO 0Opa30oBaHUs ydalllMecs OBJIAJEBAIOT
pa3zHoo0pa3HBIMU CIOCOOAMHU JIESITENILHOCTH, TPUOOPETAIOT U COBEPILIEHCTBYIOT OIIBIT:

MOCTPOCHUST M HCCIENOBaHUS MaTeMaTHUYeCKUX MOJeTIed M OMUCaHHS UM pPelleHHs
MPUKIAIHBIX 3a71a4, 337]a4 U3 CMEXHBIX TUCIUILINH;

BBINOJIHEHHS] U CAMOCTOSITEJILHOIO COCTABJICHUSI AJTOPUTMHYECKHX NpeInucaHuil u
HHCTPYKIMA HAa MaTeMaTH4YeCKOM MaTepuaJjie; BbINOJHEHHS PACYeTOB MNPAKTHYECKOI0
XapakTepa; UCNOJb30BAHUSI MaTeMAaTH4YeCKHX (POPMYJ M CAMOCTOATEJHHOI0 COCTABJIEHHS
¢opmy.s1 HA 0OCHOBe 0000IIEHUSI YACTHBIX CJIy4YaeB M IKCIIEPUMEHTA;

CaMOCTOSITEIPHONW pabOTHl ¢ MCTOYHMKAMHU WH(OpMaiuu, o000IMIEeHUs U CUCTeMaTH3aIlun
MOJIy4eHHOU MH(pOpMAaLMK, UHTETPUPOBAHUS €€ B JIMYHBIHN OTIBIT;

MPOBEACHUS  J0Ka3aTeIbHBIX PACCY)KJACHUH, JIOTMUYECKOr0 OOOCHOBAHHUS BBIBOJIOB,
pa3IuUeHUs JT0Ka3aHHBIX M HEJOKAa3aHHBIX YTBEP)KJICHUH, apryMEHTUPOBAHHBIX M AMOITMOHAIBHO
yOeIUTENBbHBIX CY)KICHHI;

CaMOCTOSITCIIPHOW W KOJUIGKTUBHOW JIESITEIILHOCTH, BKIIOUEHHS CBOHMX pPE3yJbTaTOB B
pe3ynbTaThl PabOThI TPYMIBI, COOTHECEHHE CBOCTO MHEHHUS C MHEHHMEM JPYrHX YYaCTHHKOB
y4eOHOTO KOJIJIEKTHBA 1 MHEHHUEM aBTOPUTETHBIX HCTOUYHHUKOB.

IInanupyemMble pe3yJbTaThbl 0CBOEHHS Y4eOHOI0 NMpeaMeTa
Bpesyﬂbmame U3yuerHus mamemamuKy Ha oazoeom YDo6HE YHEHUK 00./1JICeH

3HATHL/TIOHUMATE

° 3HAUEHNE MAaTEeMAaTHYeCKOW HAayKW JUIS peIIeHUs 3a/lady, BO3HUKAIONIMX B TEOPHH W MPAKTHKE;
IMAPOTY U B TO K€ BPEMS OIPaHUYCHHOCTh NMPUMEHEHHS MaTeMAaTHYECKHX METOIOB K aHAIN3y U
HCCIICIOBAHMIO TIPOIIECCOB M SIBJICHUH B MPUPOE W OOIIECTBE;

IToMuMO yKa3aHHBIX B JIaHHOM pasjielie 3HaHUH, B TPeOOBaHMSA K YPOBHIO MOATOTOBKH BKJIIOYAIOTCS TaKKe 3HAHMS,
HEO0OXOUMBbIE JJI1 OCBOCHHS IIEPEUUCICHHBIX HU)KE YMEHUH.



3HAYCHUC TPAKTUKU U BOIIPOCOB, BO3HUKAIONIUX B caMOMl MaTeMaTHKe JJIA q)OpMI/IpOBaHI/Iﬂ u
pa3BUTUA MaTEeMaTHISCKON HayKH; UCTOPUIO pa3BUTUA IMMOHATHA YHCJIa, CO3JaHUA MATEMATUICCKOI'O
aHaJin3a, BOSBHUKHOBEHUS U PA3BUTUS T€COMETPUU,

YHHMBEPCAIBHBIA XapaKTep 3aKOHOB JIOTMKH MAaTEMaTH4ECKUX PacCCY)KICHUH, UX NPUMEHHUMOCTb BO
BCEX 00JIaCTAX YEeTIOBEUECKOH NEeATENbHOCTH;

IF'EOMETPUA

yMeThb
pacrmo3HaBaTh Ha 4YepTeXXKaX W MOJENIAX MPOCTPAHCTBEHHBIC (OPMBI, COOTHOCHTH TPEXMEPHBIE
OO0BEKTHI C MX OMUCAHHUSIMH, N300paKEHUSIMHU;

ONMChIBATH B3aMMHOC PACIIOJIOKCHUC TIPSAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBE, aApcymMeHmupoeams
ceou Cy.?fC()eHuﬂ 06 smom PACnON0MNCERUU;

aHAJM3UPOBATH B IPOCTEHIINX CIIydyasiX B3aUMHOE PACIOJIOKEHHE O0bEKTOB B IPOCTPAHCTBE;
n300pakaTb OCHOBHBIE MHOI'OTPAHHHUKH U KPYTJIbIE T€Ja; BBITOJIHATH YSPTEXKH 110 YCIOBHUSIM 3a1ad;
cmpoums npocmeuuiue cevyeHust Kyoa, npusmol, nupamuosl;

pemaTs TUIAHUMETPHYECKHE W IPOCTEUINE CTEPeOMETpHYECKHe 3aJayd Ha HaxOoXKJIeHUe
TeOMETPUIECKHUX BEIWYHNH (IUIMH, YTIIOB, TUIOMAeH, 00HEMOB);

HCIOJIb30BaTh NPU PEIICHUU CTEPECOMETPHUICCKUX 3a/iav IINIAHUMETPUICCKUE q)aKTLI U MCTOJBI,

MIPOBOMIUTH JIOKA3aTeIIbHEIE PACCYK/ISHHS B XO/I€ PEIICHHs 33134,

HCIMOJIL30BAaTh NpPUHOOPeTeHHbIe 3HAHUSL M YMEHHA B TMPAKTHYECKONl JdeATeIbHOCTH U
NOBCEeTHEBHOM KH3HHU I

UCCcIenoBaHus (MOJCTMPOBAHKS) HECIOKHBIX NPAKTUYECKHX CHUTyallMd Ha OCHOBE H3y4YEHHBIX
(hopmyn u cBOHCTB uryp;
BBIYHCIICHHS OOBEMOB W IUIOIIAJEH ITOBEPXHOCTEH TIPOCTPAHCTBEHHBIX TN TIPH PEIICHUU

NPAaKTUYECKUX 3ajad, HCIOAb3yd IIpM HEOOXOIMMOCTH CHPAaBOYHUKHM U  BBIYMCIUTEIbHbBIC
YCTpOICTBA.

B pesyabTare uzyuenusi reomerpuu B 10 kjiacce ydeHHK /10/:KeH 3HATH U YMETh:
COOTHOCHTH TJIOCKHE TeoMeTpuuecKue GUrypsl U TpeXMEpHbIE OOBEKTHI C UX
OTHCAHUSAMH, YEPTEIKAMHU, U300pAKEHUSIMU; pa3INyuaTh U aHAJIM3UPOBATh B3aHMHOE
pacnosoxxeHue Guryp;
n300paxaTh reoMeTpruuecKkre (pUrypsl u Tela, BBIIOIHITh YePTEX M0 YCIOBUIO 33/1a4H;
pelaTh reoMeTpUYecKre 3aJauu, OMUPasiCh Ha U3YYEHHbBIE CBOMCTBA MIIAHUMETPUYECKUX
U CTepeOMETpUYEeCKUX (UTYP U OTHOLICHUI MEXKy HUMH, IPUMEHSS alreOpandeckuii u
TPUTOHOMETPHYECKUH armapar;

MIPOBOJMTD JIOKA3aTENbHbBIE PACCYXACHUS NP PEIICHUU 3a]1a4, JOKa3bIBaTh OCHOBHBIE
TEOPEMBI Kypca;

BBIYHCIISTH JINHEWHBIC AJIEMEHTHI U YTJIbI B TPOCTPAHCTBEHHBIX KOHPUTYpaUsX,
IJIOUIA/I TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN M UX MPOCTEUIINX KOMOMHAIIHIA;
MPUMEHSTH KOOPIUHATHO-BEKTOPHBIN METOJI ISl BHIYMCIEHUS! OTHOILICHUHN, PACCTOSIHUN U
YTJIOB;

CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB;



OBA3ATEJIbHBIH MUHHUMYM COJAEPKAHUA
OCHOBHBIX OBPA30OBATE/IBHBIX IIPOI' PAMM

T'EOMETPUSA
10 kxacce

IIpsimble U 1MJIockocTH B mNpocTpaHcTBe. OCHOBHBIE IOHSTHSA CTEPEOMETPUU (TOUKa, NIpsMasi,
IUIOCKOCTb, IPOCTPAHCTBO).

[lepecekaromuecsi, mnapasieNbHBIE W CKPELIMBAIOIIMECS MpsiMble. YTOJI MEKAYy MpsIMbIMH B
npoctpancTBe. llepneHaukynspHOCTh HpsAMBIX. llapamiensHOCT M HEPIEHAUKYISPHOCTh MPSIMOM U
IUTOCKOCTH, IPU3HAKU M CBOWCTBa. Teopema o Tpex meprneHAMKyisipax. lleprneHauKkyasip ¥ HakJIOHHAsl.
Yron Mexay OpsiMOM U IIIOCKOCTBIO.

[lapannenpbHOCTE MJIOCKOCTEH, MEPIEHAMKYISIPHOCTh IJIOCKOCTEH, IPU3HAKM M CBOICTBA.
eyepannulii yeon, iunelnslll Y2oi 08Y2PaHHO20 Yaid.

PaccTossHUs OT TOYKM O MIOCKOCTH. PaccTosHME OT mpsAMON A0 IUTOCKOCTH. PaccTosHme Mexny
napajyiebHBIMU IUIOCKOCTAMU. Paccmosinue mexncoy cKpeujusarouumMucs nPSIMbIMU.

[lapannensHoe mpoekTHpoBaHUE. [l10wade  OpMOSOHANLHOU — NPOEKYUU  MHO20V20JbHUKA.
N3obpakeHne mpocTpaHCTBEHHBIX (QUTYD.

MmuororpanHuxku. Bepmmnel, pebpa, rpaHd MHOTOrpaHHUKa. Pazeéepmka. Muozocpannvie yaubl.
Buinykneie mnozoepannuxu. Teopema Jiinepa.

[Ipusma, ee ocHoBaHus, OOKOBBIE peOpa, BBICOTa, OOKOBas MOBEPXHOCTb. llpsmast u makionHas
mpu3ma. [IpasunbHas npusma. [Tapannenenumen. Kyo6.

[Mupamuna, ee ocHoBaHUE, OOKOBEIE pedpa, BHICOTa, OOKOBas MMOBEPXHOCTh. | peyroibHas MUpaMHuIa.
[IpaBunbHas nupaMuaa. Yceuennas nupamuoa.

Cummerpun B KyOe, B MapajulelenuIiene, 6 npusme u nupamuoe. llowsmue o cummempuu 6
npocmpancmee (YenmpanoHas, ocesds, sepkanvias). llpumepol cummempuii ¢ OKpysscaiowsem mupe.

Ceuenust Ky0a, IPU3MBbI, TUPAMHIBL.

[IpencraBnenue o mpaBUIbHBIX MHOIOIPAaHHUKAX (TETPadp, KyO, OKTa’p, AOAEKa3Ap U UKOCAdIP).

11 kiaace

Tesa u moBepxHocTu BpameHus. L{mwmHap u KoHyC. Vceuwewnwii xonyc. OcHOBaHHE, BBICOTA,
O0KOBasi HIOBEPXHOCTh, 0Opa3yowias, pa3BepTka. Ocesbie ceueHusi U cedeHuss NapaiebHule OCHOBAHUIO.
[ap u chepa, ux ceueHus, kacamenbHas NIOCKOCMb K cepe.

O0beMbl Tel M MJIOMIAAU UX MOBepXHOcTell. [lonamue 06 obveme mena. OmuoueHue 06vemo8
noo0obHBIX mei.

®opmynpl 00bema Kyba, MPSIMOYTOIBHOIO Mapajuiefienuieaa, MPU3MbL, MMHAPa. Dopmyisl
o0beMa mupaMuIbl U KoHyca. DopMysibl MIJIOMAAN MOBEPXHOCTEN IUIMHIpA U KoHyca. Dopmyiel o0bema
mapa ¥ romanu cepsl.

Koopaunatsl n BeKTOpBI. [leKapTOBBI KOOPAWHATHI B TpocTpaHcTBe. DopMyia pacCTOSHUS MEXKITY
JBYMS TOUYKaMU. Y paBHEHUs cPepbl u niockocmu. @opmyna paccmosnus om mouku 00 HA0CKOCHIU.

Bektoprel. Moayne BekTopa. PaBeHcTBO BekTOpoB. CloKeHHE BEKTOPOB M YMHOXKEHHE BEKTOpa Ha
yrcio. Yroa wMexay BekTopamu. KoopauHaTel BekTopa. CKalsipHOE TPOM3BEACHHE BEKTOPOB.
Konnuueapuble BeKTOphI. Pa3noxeHne BeKkTOopa MO JABYM HEKOJUTMHEAPHBIM BekTopaMm. KomrmaHapHbie
BEKTOPHI. Pa3noxeHue o TpeM HEeKOMIUTAHAPHBIM BEKTOPAM.



OCHOBHOE COJEPKAHHUE
IF'EOMETPUSI

IIpsimble ¥ NJ10CKOCTH B pocTpaHcTBe. OCHOBHBIE MOHITHS CTEPEOMETPUN (TOUKA, psIMai,
IJIOCKOCTh, IPOCTPAHCTBO).

Iepecexaromuecs, mapauielbHbIE H CKPEIINBAIOLINECS IPSAMBIE. YTOI MEXIY IPSIMBIMU B
npocrpancTse. [lepnenaukynsapHocTs npsAMbIX. [lapamienbHOCTs M NEPIeHIUKYISIPHOCTD MPSIMON 1
IUTOCKOCTH, IPU3HAKH U CBOMCTBA. Teopema o Tpex mepneHaAuKysipax. [lepneHauKkynsap u HaKIoHHas.
Yron Mexay OpsiMOd U IIIOCKOCTBIO.

[TapannenbHOCT MIIOCKOCTEH, NEPIEHAUKYISIPHOCTh IUNIOCKOCTEH, IPU3HAKU U CBOICTBA.
Heyepannulii yeon, nuHelnbili y2on 08Y2PanHO20 Yaid.

PaccrostHust oT TOukHM 10 TIOcKOCTH. PaccTosiHre oT mpsMoi 10 riockocTH. PaccrosHue Mexay
napajieIbHBIMU IUIOCKOCTAMU. Paccmosnue mexcoy cKpeuusarouumucs nPImMulMu.

[TapannensHoe MpOeKTUPOBAHUE. [11014a0b OPMOOHANLHOU NPOEKYUU MHO20V2O0NbHUKA.
N3obpaskeHre mpocTpaHCTBEHHBIX UTYP.

MmuororpanHuku. Bepmasl, pedpa, rpaHd MHOTOTpaHHUKA. Paszeepmka. Muozoepannvie yenui.
Buinyxnvie muocoepannuxu. Teopema Diinepa.

[Ipu3ma, ee ocHoBaHMsI, OOKOBBIE pebpa, BbIcOTa, OOKOBAs MOBEPXHOCT. [IpsiMast u HakionHas
npusma. [lpaBunsHas npusMma. [lapamnenenunen. Kyo6.

[Tupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BEICOTA, OOKOBAs IOBEPXHOCTh. 1 peyroibHas MHpaMuaa.
[IpaBunbHas nupaMuga. Yceuennas nupamuoa.

Cummerpuu B Ky0Oe, B MapaJulelienuIesie, 8 npusme u nupamuoe. Ilonamue o cummempuu 6
npocmpancmee (YyeHmpanoHas, ocesdsl, sepkanvhas). [lpumepvl cummempuii 8 OKpydcaioujem mupe.

Ceuenus ky0a, IpHU3MBI, TMPAMHU/IBL.

[IpeacraBnenue o MpaBUIBHBIX MHOI'OTPAHHUKAX (TETPa’ap, Ky0, OKTasap, NOACKAadAP U UKOCAID).

Tesa u noBepxnocTu Bpamenusi. [{lumunap u konyc. Yceuennsiii konyc. OCHOBaHUE, BBICOTA,
00KOBasi HOBEPXHOCTh, 0Opa3ymowiast, pa3Beprka. Ocesbie ceueHus u ceuenHus napaiiebHble 0CHOSAHUIO.

[Hap u cdepa, ux ceueHus, kacamenbHas NAOCKOCMb K cepe.

O0beMbl TeJT M IJTOIAAN UX MOoBepXHocTeil. [lonamue 06 ob6veme mena. Omuoutenue 00vbemos
noo0obHbIX mei.

dopmyibl 00beMa Ky0Oa, MPSAMOYTOIEHOr0 Tapaieenunena, MpUu3Mbl, IUIHHIpa. DopMysl
o0bemMa nmupaMubl U KoHyca. GopMyIThI TUTOMAN MTOBEPXHOCTEH IWINHAPA U KoHyca. PopMyIisl o0bemMa
apa ¥ rmiomany cepsl.

Koopannats! 1 BekTOpBI. [leKapTOBBI KOOPIUHATHI B IpocTpaHCTBE. DOPMYITa pacCTOSHIS MEXIY
IBYMS TOYKaMU. Y paBHEHHS chephl u niockocmu. Dopmyna paccmosanus om mouku 00 nioCKOCU.
Bekrtopsl. Monyns BekTopa. PaBerHcTBO BeKTOpOB. Clio)KeHHE BEKTOPOB M YMHOXKEHHE BEKTOpa
Ha 4ncio. Yroa Mexay Bekropamu. KoopanHate BekTopa. CKansipHOE MTPOM3BEACHNE BEKTOPOB.
KonnuueapHbie BEKTOPHI.



COILEPXAHUE TEM YUYEBHOI'O KYPCA
10 kaace (2 4 B Hemen10, Beero 68 u)
1. BBeneHue (AKCHOMBI CTEPEOMETPHH U UX CJIeJICTBHSA)

[IpencraBienue pasnena reoMeTpun — ctepeoMeTpuu. OCHOBHbBIE IOHITHSI CTEPEOMETPHH.
AKCHOMBI ~CTEpEOMETPUH W HUX CIEACTBUSA. MHOTOTpaHHMKHU: KyO, Mapaienenumnes,
MPSMOYTOJIbHBIN TapaiieNenune], npu3Ma, mnpsmas npusMa, MpaBUIbHAs MpU3Ma, TUPaMUIA,
MpaBWIbHAS MUpaMuaa. MoAenupoBaHWEe MHOTOTPAHHUKOB U3 Pa3BEPTOK U C IOMOIIBIO
Tre€OMETPHUECKOTO KOHCTPYKTOPA.

Heab: osnaxkomums yuawuxcsi ¢ OCHOBHbIMU CEOUCMBAMU U CHOCOOAMU 3A0AHUS
njiocKkocmu Ha baze 2pynn aKkcuom cmepeomempuu U ux c1eocmeutl.

OcHOoOBHAas 1eab— chopMupoBaTh MPEACTABICHUS y4alIUXcsi 00 OCHOBHBIX
MOHATHSX W aKCHOMaxX CTEePeOMETPHUM, IMO3HAKOMHUTh C OCHOBHBIMU MPOCTPAHCTBEHHBIMU
burypamMmu 1 MOJAETUPOBAHUEM MHOTOTPAHHUKOB.

OcoOeHHOCThIO Y4YeOHUKa SBISETCS paHHEe BBEICHHE OCHOBHBIX IPOCTPAHCTBEHHBIX
¢dburyp, B TOM 4YKclie, MHOTOI'PAaHHUKOB. JlatoTcsl HECKOJIBKO CHOCOOOB M3TOTOBJICHHS MOJeNei
MHOTOTPAaHHUKOB M3 Pa3BEpPTOK U TEOMETPUYECKOTO0 KOHCTpyKTOpa. MozaenupoBanue
MHOTOTPAaHHUKOB CIY)KUT BaKHBIM (DaKTOPOM Pa3BUTHS MPOCTPAHCTBEHHBIX MPEICTABICHUN
yUaIIHXCS.

2. [TapaiiebHOCTh NPSIMBIX U IJIOCKOCTEIH.

[lepecekaromuecs, mapajieNbHble M CKPEIIMBAIOIIUECS TMpsMbIE B IPOCTPAHCTBE.
Knaccudukanuss B3auMHOTO PACIOJIOKEHHs] JABYX TPAMBIX B MpocTpaHcTBe. [Ipu3Hak
CKpEIIMBAIOIIUXCS TpsMbIX. [lapannenbHOCTs MpsAMOM M IUIOCKOCTH B MPOCTPAHCTBE.
Knaccudukanuss B3aMHOTO PacloNIOkKEHHUS MPpsAMOM U TiockocTH. [Ipu3Hak mapaiienbHOCTH
npsaMoii U 1wiockocTH. [lapamnensHocTh nABYX Iiockocteidl. Kiaccudukanus B3anMHOTO
pacmoiokeHust JAByX IUIockocTed. [Ipu3Hak mapamuienbHOCTH ABYX Iockocted. [lpusnaku
MapajuIebHOCTH JBYX MPSAMBIX B IPOCTPAHCTBE.

Heab: oamv yuawumca cucmemamuyeckue 3HAHUL O NAPAIENbHOCMU HPAMbIX U
njiockocmeti 8 NPOCMpPancmae.

OcHoBHasg 1ueab— chopMUPOBATh MPEICTABICHUS yYAIIUXCS O TOHATUU
MapajuielbHOCTY U O B3aUMHOM pPACMOJIOKEHUM MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE,
CUCTEeMAaTUYECKU HM3YYUTh CBOICTBA MapajUIeNbHBIX NPSIMBIX MU IUIOCKOCTEH, MO3HAKOMHUTH C
MOHATHAMH BEKTOpPa, MapajUIeIbHOTO IMEepeHoca, MapajuleNIbHOTO MPOEKTUPOBAHUS M HAYYUTh
n300paxaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA MJIOCKOCTH B MAPAIJIEIbHON MPOESKIUH.

B nanno#t Teme 0000LIAIOTCS W3BECTHBIC W3 TUIAHUMETPUU CBEJIEHUS O MapaiiesbHBIX
MpsMBIX. BONbIIYI0O MOMOIIE MPU WILTIOCTPAIIMHU CBOMCTB MapauIeNbHOCTA U MIPU PELICHUH 33134
MOTYT OKa3aTh MOJIEJIM MHOTOTPAHHUKOB.

31ech ke ydamuecs 3HAKOMATCS C METOJOM H300pa)K€HUs MPOCTPAHCTBEHHBIX (uryp,
OCHOBAaHHOM Ha TMapaJlJIeIbHOM MPOEKTUPOBAHUHU, TOIY4al0oT HEOOXOJUMBbIE MPAKTUUYECKUE
HABBIKM 10 H300paXEHHIO MPOCTPAHCTBEHHBIX (UIyp Ha IUIOCKOCTU. JIns yriyOineHHOTo
M3YYEHHUS MOTYT CIYXUTh 3a7]aud Ha OCTPOEHUE CEYCHUI MHOTOTPAaHHUKOB TJIOCKOCTHIO.

3. llepneHINKYJIAPHOCTH MPSIMbBIX U MJIOCKOCTEIA.

Yron wMexay TnOpsMbIMH B TpocTpaHcTBe.  [lepneHIUKYNSIpHOCTh  MPSMBIX.
[lepnieHIUKYIApHOCTh TPSIMOW M IUIOCKOCTH. lIpM3HaK mNepneHAUKYIIPHOCTH MPSAMOM U
mwiockoctu. OpToroHanbHOE MNpOeKTUpoBaHME. [lepmeHIuKynsap W HaKJIOHHAs. YTOI MEXIy
NpsAMOM M TUIOCKOCThIO. JIByrpaHHblid yroJi. JIMHEHHBI yroa ABYTpaHHOTO yria.
[lepnennukynsapHocTh MiaockocTed. [Ipu3Hak mNepHeHAUKYISIPHOCTH JIBYX TUIOCKOCTEH.
PaccrosiHre Mex 1y TOUKaMu, MPSIMBIMH U TIOCKOCTSIMHU.

Heab: damov yuawumcs cucmemamuueckue 3HAHUL O NEPHREHOUKVIAPHOCU NPAMBIX U
njiocKkocmeti 8 NPOCMPAHCmMee; 66eCu NOHAMUE Y2108 MeHCOY NPAMBIMU U NIOCKOCHAMU.

OcHOBHas 1 edb— chopMUPOBATh MPEICTABICHUS YyYalIUXCS O TMOHSATHIX
MEPIEeHIUKYIIPHOCTH TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE, CHUCTEMAaTHYECKH H3YYUTh
CBOMCTBa MEPIEHAUKYISPHBIX MPSAMBIX U IJIOCKOCTEH, MO3HAKOMUTDH C MOHATHEM IIEHTPAIbHOTO
MPOEKTUPOBAHUSI W HAYYUTh U300pakaTb MPOCTPAHCTBEHHbIE (UTYpPHl HAa IUIOCKOCTH B
LEHTPAIBHOM MPOEKIIUH.



B  nmaHHOit Teme 0000maroTcs  W3BECTHBIE W3  IUIAHUMETPUH  CBEACHUS O
NEPHeHIUKYIAPHBIX ~ OpSIMBIX.  bonbllylo  HOMOIIb  MOpU  WJUIIOCTPAIlMM  CBOMCTB
MEPIEeHIUKYIIPHOCTH U IPU PELICHUH 337a4 MOTYT OKa3aTh MOJIEIM MHOTOTPAaHHHUKOB.

B kauecTBe JOMONHUTENBHOrO MaTepuaja ydalluecs 3HAKOMSITCI C METOJOM
M300paKeHUs] MPOCTPAHCTBEHHBIX (DUTYP, OCHOBAHHOM Ha IEHTPAIbHOM MpoeKkTupoBaHuu. OHU
Y3HAIOT, YTO LEHTPAJIbHOE MPOEKTUPOBAHUE HCIOJIB3YETCS HE TOJIBKO B T€OMETPUM, HO U B
xKuBomucH, Qororpadud U T.J., UYTO BOCIHPHUATHE UEIOBEKOM OKPYXAIOMIMX MPEeJIMETOB
MOCPEJICTBOM 3PEHHSI OCYIIECTBISIETCS MO 3aKOHAM LEHTPAIbHOTO MPOEKTUPOBAHUA. YUalluecs
MOJIy4al0T HEOOXOAUMBIE MPAKTHUECKHUE HABBIKU 1O U300PaXKEHUIO MPOCTPAHCTBEHHBIX (PUTYp Ha
IJIOCKOCTH B LIEHTPAJIBHOM MPOEKITNH.

4. MHOTOTpaHHUKH

MHuororpaHHbie yriabl. BbIMykiible MHOTOTpaHHHKH M UX CBoicTBa. IlpaBuibHBIC
MHOTOTpaHHHKH.

Heab: chopmuposams y yuawuxcs npedcmasieHue 06 OCHOBHbIX BUOAX MHO202PAHHUKOS
U UX CBOLICMBAX, pACCMOMPEmsb NPABUNbHbLE MHO202PAHHUKU.

OcHOBHAaS II€Jb— MO3HAKOMUTH YYAITUXCS C MOHATUSIMU MHOTOTPAHHOTO yrja U
BBIMTYKJIOTO MHOTOTPaHHHUKA, PACCMOTPETh TeopeMy Dilliepa U ee MPHUIIOKEHUS K PEIISHUIO 3a/1aY,
chopMUpoBaTh  TPEACTABICHUS O  MPABWIBHBIX,  TMOJYNPAaBHIBHBIX M  3BE3AUaThIX
MHOTOTpaHHHUKaX, MOKa3aTh MPOSBICHUS MHOTOIPaHHUKOB B IPUPOJIE B BUIE€ KPUCTAIIIOB.

Cpenu mpocCTpaHCTBEHHBIX (UTYp 0co0O€ 3HAUEHHWE HMMEIOT BBINYKIbIE (DUTYpPHI U, B
YaCTHOCTH, BBINYKJIbIE MHOTOTpaHHUKH. Teopema Diinepa 0 uucie BeplIMH, pedep M rpaHen
BBINIYKJIOTO MHOTOTPAaHHUKA WTPaeT BaXKHYIO POJIb B PA3IMYHBIX OONIACTAX MaTEeMaTHKU U €e
npuioxxkeHusx. [Ipu u3ydeHun npaBUIIBHBIX, MOJYNPABUIBHBIX M 3BE34aThIX MHOTOTPAHHUKOB
CIIeIyeT HCIOJIb30BaTh MOJENU STHUX MHOTOTPAaHHHKOB, HM3TOTOBJIICHHE KOTOPBIX OIMKHCAHO B
yueOHHKE, a TakKe TpaduiecKre KOMIbIOTEPHBIE CPECTBA.

S5.BekTOpbI B NIPOCTPAHCTBE

Bektopsl B mpoctpancTtBe. KonnmmHeapHsle W KOMIUTaHapHbIe BeKTOpHI. [lapanienbHslii
nepenoc. [lapannenbHoe mpoeKkTUpoBaHUE U ero cBoicTBa. [lapannenbHble MPOEKIUU MIIOCKUX
¢buryp. NzobpaxeHne mpocTpaHCTBEHHBIX (UTyp Ha miockocTH. CedeHus MHOTOTPAHHUKOB.
HcTtopuueckue cBeeHuUs.

Heab: cpopmuposams y yuawuxcsa nonsamue 6ekmopa 6 npocmpancmee;, paccmMompems
OCHOBHble Onepayuu Hao 8eKmMopamu.

6.IloBTOpeHne

Hean: nosmopums u 0606wWums mamepuan, uzyuennwiil 6 10 xnacce.

11 kaacce (24 B Hexe10, Bcero 68 )

1. KoopauHaThl TOYKH W KOOPANHATHI BEKTOPOB NMPOCTPAHCTBE.

[IpsiMmoyronpHast cucTeMa KOOpPJMHAT B MPOCTPAaHCTBE. PaccTosiHMe MEXIy TOYKaMU B
npocTpaHcTBe. Bektopbl B mpoctpaHctBe. [lyimHa BekTopa. PaBeHcTBO BekTOpoB. CliokeHHE
BEKTOpOB. YMHOXCHHE BeKTOpa Ha umcio. KoopamHatel Bekropa. CKasIpHOE MPOU3BEICHHE
BEKTOPOB.

Hean: 6seoeHue nomsmue npsAMOY2ONbHOU CUCHEMbl KOOPOUHAM 6 NPOCMPAHCMEe;
3HAKOMCMBO € KOOPOUHAMHO-8EKMOPHLIM MEMOOOM peueHUsl 3a0ay.

Hemn: chopMupoBaTh y ydamuxcsi yMEHHsS TPUMEHSITh KOOPAMHATHBIA M BEKTOPHBIH
METOJBl K PEIICHHIO 3a/la4 Ha HAXOXKJCHHUE JIMH OTPE3KOB M YIIIOB MEXIY NPSMBIMH U
BEKTOpaMH B TPOCTPAHCTBE. B Xoje M3ydeHHs TeMBbI Ie1eco00pa3HO HCIOJIB30BATh aHAIOTHIO
MEXIy pPacCMaTpUBACMbIMHU TOHSTHSIMU Ha IUIOCKOCTH M B IPOCTPAHCTBE. IJTO IMOMOXKET
ydamumcs 0oJiee TIyOOKO M OCO3HAHHO YCBOUTH M3Y4aeMblii MaTepuall, YICHUTh COJICPIKAHHE U
MECTO BEKTOPHOTO M KOOPAWHATHOTO METOJIOB B KypCE€ T€OMETPHH

OcHOBHas 1I1€Jb— 0000IUTh U CUCTEMATH3UPOBATH MPEICTABJICHUS YUAIIUXCS O
JEKapTOBBIX KOOpJAWHATaX M BEKTOpaxX, IO3HAKOMUTh C TOJSPHBIMA U CHEepUYCCKHUMHU
KOOPJAMHATAMH.



I/IsyquI/Ie KOOpAUHAT U BEKTOPOB B IPOCTPAHCTBE, C OJTHOM CTOPOHBI, BO MHOI'OM
MOBTOPSACT HU3YUCHUC COOTBCTCTBYIOIIUX TEM IUIAHUMCTPHU, a C ,Z[perfI CTOpPOHBI, OacT
aHFC6pquCCKHﬁ MCTOA pCHICHUA CTCPCOMCTPHUUCCKUX 3a/a4.

2.1lnauHap, KoOHyc, map

OcHoBHbIe 37eMeHTHl cepbl U mapa. B3zaumHoe pacrnonioskeHue cdepbl U MIOCKOCTH.
MHororpaHHUKH, BOUCaHHbIE B cepy. MHOTOTpaHHHUKH, OMUCaHHbIE OKoJio chepsl. [lununap u
KoHyc. QUTYpHI BpaleHUS.

Henab: gvipabomka y yuawuxca cucmemamudeckux c@eOeHull 00 OCHOBHbIX 8UOAX mell
epaujenusl.

Heau: nate yyammmcs CUCTEMAaTUYECKUE CBEJIEHHS 00 OCHOBHBIX BHIAaX TeJ BpalllEHHUS.
W3ydenue kpyriaeix Ten (UWIMHApA, KOHYCa, IIapa) 3aBeplIaeT U3yuYeHUE CHUCTEMBbI OCHOBHBIX
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX Tel. B XoJe 3HaKoMCTBa C TEOPETHUECKUM MaTepuaioM
TE€Mbl 3HAUUTEIHHO PAa3BUBAIOTCS MPOCTPAHCTBEHHBIC MPEACTABICHUS YUYalllUXCs: KPYTJbIe Tena
paccMarpuBaTh Ha IPUMEpPE KOHKPETHBIX T€OMETPUUYECKUX TEJ, U3y4aTh B3AUMHOE PACIOIOKEHUE
KPYIJIBIX TeNl U TUIOCKOCTEW (KacaTelbHbIE M CEKYIIHEe IIIOCKOCTH), O3HAKOMHUTH C MOHATUSMU
OTHMCAHHBIX U BIIMCAHHBIX MPU3M U nupamu. Pemars 0oblioe KOJIMYECTBO 3aa4, YTO MO3BOJISET
MPOJIOJKUTH paboTy 0 (POPMHUPOBAHHIO JIOTUYECKUX U TPAQUUECKUX YMEHHIA.

OcHoOoBHasa 1ensb— chopMuUpoBaTh MPEACTABICHUS YUAIIUXCA O KPYIJIBIX TENaXx,
M3YYUTH CIy4al UX B3aMMHOTO PACIOJIOXKEHHS, HAYYUTh M300pakaTh BIHCAHHBIE M OMMCAHHBIC
burypsl.

B nanHoii Teme 000OmIarOTCS CBENEHUS W3 IJIAHUMETPUU 00 OKPYKHOCTH U KpYyTe, O
B3aMMHOM PACIOJIOKEHUU MPSMON U OKPYKHOCTH, O BIHCAHHBIX M OMHCAHHBIX OKPYKHOCTSX.
3mech ydvaimiuecss 3HAKOMSTCS C OCHOBHBIMU (PUTypamMH BpaIIeHHs], BBISICHSIOT WX CBOICTBa,
yyaTcsi MX H300pakaTh M pemaTh 3aJaud Ha Qurypsl BpamieHus. DopmupoBaHHio Oolee
rI1yOOKUX MPEJCTaBICHUHN yYalIuXCsi MOTYT CIIY>)KUTh 337]aui Ha KOMOMHAIIMM MHOTOTPaHHUKOB U
(buryp BpamieHus.

3. O0beM 1 MJIOIAAb MOBEPXHOCTH

[Tonsitne o6beMa u ero coiictBa. OObeM HUIMHAPA, MPSIMOYTOJIBHOTO Hapasuiesenunena
u npusMsbl. [Ipunnun Kasanbepu. O6beM mupamuabl. O0beM KOHYca M YCEUYEHHOTO KOHYyca.
O6beM miapa u ero uacteil. Ilnomane MOBEpXHOCTHM MHOTOTPAaHHHMKA, LUIUHIApA, KOHYCA,
yceueHHOTOo KoHyca. [Iimomaas moBepXHOCTH Iapa U €ro 4yacTeil.

Henab: cucmemamusayus u3yyeHus MHO202PAHHUKOS U MeJl 8PAUeHUsl 8 X00e peuleHusl
3a0a4 HA 8bIYUCTEHUE UX 00BLEMOB.

Llesm: mpoaOKUTh CUCTEMATHUECKOE HM3yYeHHE MHOTOTPAHHUKOB U TeN BpallleHUS B
XOJI€ pelIeHHs 33/1a4 Ha BHIYMCIICHUE UX 00BEMOB.

[TonsTe oObemMa BBOJAUTH MO AHAJNOTUM C TOHSATHEM IUIOMIAAM IUIOCKOW (GUTYpHl U
(dbopMynupoBaTh OCHOBHBIE CBOMCTBA 0OBEMOB.

CyilecTBOBaHHE M €IUHCTBEHHOCTh O0bEeMa Tella B IIKOJHLHOM Kypce MaTeMaTHUKH
MPUXOAUTCS IPUHUMATH O€3 10Ka3aTeNbCTBa,

Tak Kak Bompoc 00 o0beMax MPUHAIJICKHT, MO CYLIECTBY, K TPYAHBIM pa3jeiaM BbICIICH
MatemaTuku. [loaTomMy HyXHBIE pe3yiabTaThl YCTaHABIMUBATh, PYKOBOJCTBYSCH OOJIbIIE
HaTJTHBIMH COOOpaKeHUSIMH. Y4eOHBI MaTepuan IJIaBbl B OCHOBHOM JIOJDKEH YCBOMTHCS B
MPOLIECCE pelIeHHs 3a/1aY.

OcHoBHasf 1 €1b— cPopMUPOBATH NPEICTABICHUS yUAIIMXCS O MOHATUSAX 00beMa U
IUIOUIAAM MOBEPXHOCTH, BBIBECTH (GOpMysabl 00bEMOB M IUIOLIAACH MOBEPXHOCTEH OCHOBHBIX
MPOCTPAHCTBEHHBIX (Uryp, HAy4yUTh peEllaTh 3a/ayd Ha HaX0XkJAeHHe 00beMOB U IUIOLIajeh
MOBEPXHOCTEH.

N3ydenrne 06beMOB 0000IIaET M CHUCTEMATU3UPYET MaTepual IIAHUMETPUH O TIIOMIAISIX
wiockux ¢uryp. Ilpu BeBome dopmyn oObemMoB wucnonsdyercs npunHuun Kaambepu. IT1o
MO3BOJISIET YUCTO FEOMETPHUUYECKUMH METOAaMHU, O3 MCIOJIb30BAHUS UHTErpaia Ui MpeaeabHOro
nepexojia, HallTH 0O0bEeMbl OCHOBHBIX IMPOCTPAHCTBEHHBIX (DUTYyp, BKIIOYAs 00BbEM Iapa U €ro
JacTeu.



[IpakTideckas HaMpaBICHHOCTh JTOH TEeMbl OIpeaeseTcss OOJBIIUM KOJIUYECTBOM
pa3zHooOpa3HBIX 33/1a4 Ha BBIYUCIIEHUE O0BEMOB U TUIOINIA/IEH TOBEPXHOCTEN.

IToBTOpEHME

ue.ﬂb: noemoperue u cucmemamusayusil mamepuaia 11 xnacca.

Hean: noBTOpUTh ¥ OO0OOIIUTH 3HAHMUS U YMEHHS, y4YalllUXCS 4Yepe3 pelieHue 3aiad Io
CJIEYIOIIUM T€MaM: METOJ KOOPJMHAT B IPOCTPAHCTBE; MHOTOTPAHHHKH; TeJla BpaIIeHUs; 00bEMBI
MHOTOI'PaHHUKOB U T€J BpPALIECHUS

TemaTn4eckoe NJIAHUPOBAHUE

10 kaacce
Ne Tema KonunuectBo dopma TEeKyIIero 1 UTOrOBOro
4acoB KOHTPOJIS
1. | TlapaysienbHOCTH B MPOCTPAHCTBE 12 KontponbHas padora Nel
2. | 3ajgayu Ha MOCTPOEHUE CEUCHUH 10 KonTtponbHas padoTa No2
3auer Nol
3. | llepneHAUKYASIPHOCTH B 17 KonTpomsnas pabora Ne3
IIPOCTPAHCTBE 3auet No2
4. | MHOTOrpaHHUKHU 10 KontponbHas padorta Ned
5. | Bektopbl B IpoCTpaHCTBE 6 3auet Ne3
6. | UtoroBoe nmoBTopeHue 13 HroroBast koHTpoJIbHAs paboTa
Uroro: 68 5 x.p., 3 3adera
11 kaace
No Tema KonunuectBo dopma TeKylIero 1 K”TOroBoro
4acoB KOHTPOJIS
1. | IloBropenue. Bektopsl B 2 Onpoc
MIPOCTPAHCTBE
2. | KoopnuHatsl BeKTOpa 8 KontponbHas paboTta Nel
3. | KoopauHaTHBII MeTO 12 KonTtponbHas padoTta No2
4. | Tena BpamieHust 18 KontponpHas padora Ne3
5. | O6bembl 14 KonTtponbHas padota Ned
6. | O0bem mapa 8 KontposnbHas padoTa Ne5
7. | Pemenue 3ana 1o Kypcy reOMETpUH 6 [IpakTukym
Hroro: 68 6 paboT




