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IHosicuuTeanLHAd 3aNUCKA

Craryc 10KyMeHTa
[Iporpamma coorBercTBYyeT yueObHuky «I'eomerpusi» s 10-11 kimacca o6pazoBarenbHbIX yupexaenuii: ABtopsl JI.C. Aranacsu, B.®. byry3os, C.b.
Kanomues,— M: «IIpocBemenue», 2009 -2011 r.r.

Paboudas mporpamMma KOHKPETH3HPYET COMIEPIKaHKE MPEIMETHBIX TeM 00pa30BaTEIbHOTO CTaHAaPTA U IAET pacipe/esieHre Y4eOHbIX 9acoB 110 pa3ienaM
Kypca.

Pabouas nporpamMmMa BBITOTHSET JBE OCHOBHBIEC (DYHKIIMHU:

Hunghopmayuonno-memoouueckan GyHKIUS TIO3BOJISIET BCEM YYAaCTHHKAM OOpa30OBaTENBHOrO IPOIECCa TONYYHTh IPENCTABICHUE O IIEIsX,
CoZIepKaHMH, o0IIeil cTpaTeruu 00y4eHus, BOCHUTAHUS U Pa3BUTHS 00YJaIOMINXCS CPEICTBAMU TAHHOTO y4eOHOro IpeaMeTa.
Opzanuzayuonno-naanupyrowas GyHKIMS PeTycMaTPUBAET BbIICIEHUE 3TANIOB 00YUYEHHUS, CTPYKTYPUPOBAaHUE y4eOHOr0 MaTepuaa, orpeieleHue
€ro KOJIMYECTBEHHBIX W KAUYEeCTBEHHBIX XAPAKTEPUCTHK HA KAXKIOM M3 JTAllOB, B TOM YHCJE Uil COACPIKATEIHHOTO HAIOIHEHUS MPOMEXYTOYHOH
aTTeCTaIluu O0YyJarOIIIXCS.

Hean

H3yuenue mamemamuxu ¢ cmapuieil wiKoje Ha 6A3080M yPOGHe HANPAGIIEHO HA OOCMUNCEHUE CTIEOYIOWUX YeTlell:

e (opmupoBaHHe NpeaCTABJIEHUNA O MATEMATUKE KaK YHUBEPCAIHHOM SI3bIKE€ HAYKH, CPEJICTBE MOJICIIMPOBAHUS SIBIICHUN U MPOIIECCOB, 00 UALIX U
METOJ]aX MaTEeMaTHKHU;

¢ pa3BUTHE JIOTUYECKOT'O MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, aNTOPUTMUYECKOW KYIbTYPhl, KPUTUYHOCTH MBIIIJICHUS Ha ypPOBHE,
HE00XO0MMOM JJIs1 OOYYEHHS B BBICIICH IIKOJIE IO COOTBETCTBYIOIIEH CHEIUATBHOCTH, B Oyaymieit mpodecCuoHaIbHOM eI TeTbHOCTH;

e oOBJaJleHHe MATeMATHYECKMMH 3HAHUSIMH W YMEHHUSIMM, HEOOXOMUMBIMH B TOBCEJAHEBHOW JKM3HHU, [UISI HW3Y4YCHHs IIKOJbHBIX
€CTECTBCHHOHAYYHBIX TUCIIUIUIMH Ha 0a30BOM YpPOBHE, JJIs MOJTY4YSHHsS 0Opa3oBaHUs B 00JACTsIX, HE TPeOYIOIIUX YriayOJIeHHON MareMaTH4YeCKOon
MOJTOTOBKU;

e BOCNHTAHHE CPEICTBAMH MAaTEMATHKHU KyJIbTYphl JIMYHOCTH: OTHOIICHUS K MaTeMaTHKe KaK 4acTH OOIIEeUYEeIIOBEYECKONW KYJIbTYpPhl: 3HAKOMCTBO C
UCTOpUEN pa3BUTHUSI MATEMATUKH, SBOJTIOLMEH MaTEMaTHUYECKUX UJIeH, TOHUMAaHUs 3HAUUMOCTH MaTEMAaTUKH JIJIsi OOIIIECTBEHHOI0 ITporpecca.

MecTo npeameTa B y4eOHOM IJIaHe

Cornacuao yue6HOMY miany MOY «bebenesckas COILl» Ha u3zyuenue reomerpuu B 10-11 kmaccax oTBoautes:

2 yaca B Hegenmo B 10 kimacce (Bcero 68 wacoB)

2 gaca B Henenmo B 11 kimacce (Bcero 68 4dacoB)

Bcero 3a kypc o0yuenus 136 gacos.



Y4yeOHO-TeMATHYECKUH TJIAH

10 kaacc
Ne i/ Ha3Banue pa3znesia, TeMbl Bcero yacosn
Brenenune. AKCHOMBI CTEPEOMETPHUH M MX CIEACTBUS 3
I'naa 1. IlapajyienbHOCTh NPSIMBIX M IUI0CKOCTel - 20 yacoB
1 [TapamieapHOCTh NPAMBIX , IPSIMOU U IIJIOCKOCTH 6
2 B3anMHoOe pacnonokeHue NpsiIMbIX B MPOCTPAHCTBE. YTOJI MEXKY MPSIMBIMH. 5
Koumponvnaa paoboma Nel 1
3 [TapaieabHOCTh IIOCKOCTEH 3
4. TeTtpasip u mapajuienenumne 3
Pemenue 3amau 1
Konumponvnas paooma Ne2 1
I'naBa 2. IlepneHAMKYJISIPHOCTHh NPAMBIX H IJIOCKOCTE-2() 4acoB
1. [TepneHAMKYISPHOCTD MPSMOU U IJIOCKOCTH 6
2. [TepieHAMKYNSIP M HAKJIIOHHBIC. YTOJI MEXAY MPSIMON U IIOCKOCTHIO 6
3. JByrpanHbii yroi. llepneHIuKyIsIpHOCTh IIIOCKOCTEM 6
Pemenue 3anay 1
Koumponvnasn paboma Ne3 1
I'naBa 3. Muororpaniuku-13 yacon
1. [Tonsitue MHOrOrpannuka. [lpusma 4
2. ITupamua 6
3. [TpaBUSIbHBIE MHOTOTPAHHUKHI 1
Pemenue 3amau 1
Koumponvnas paboma Ned 1
I'naBa 4. BekTopsbl B IpocTpaHcTBe — 7 4acoB
1. [ToHsiTHE BEKTOpa B IPOCTPAHCTBE 1
2. CrnoxeHHe U BRIYUTAHUE BEKTOPOB. Y MHOKEHHME BEKTOPa Ha YHCIIO 2
3. KomMmmanapHbie BEKTOPbI 2
Pemenue 3amau 1
Konumponvnasa paboma Ne5 1
IloBTOpenue kypca reomerpun 10 kiaacca- 3 yacon
Uroro: 68 yacos

11 kiaace




Ne ni/n

\ Ha3Banue pa3zaeJia, TeMbl

Bcero uacos

I'naBa 5. MeToa KOOpPAMHAT B NPOCTPAHCTBE-15 yacoB

KOOp)II/IHaTI)I TOYKH Y KOOPAHWHATEI BEKTOpa

Konmponvnasa paooma Nel

CxasisipHO€ TPOU3BEEHUE BEKTOPOB

JIBM>KeHHe

Pemenue 3agau

Koumponvnasa paooma Ne2

Rl NS |o

I'nasa 6. llnaunap. Konyec. [llap- 17 yacos

JR0Z050%050110)

Konyc

Cdepa

LN

Pasunie 3aaa4i Ha MHOT'OT'paHHHUKHU, OUJIMHAP, KOHYC W 1Iap

Pemenue 3agau

Koumponvnasn paboma Ne3

RPINWIA~|A~W

T'naBa 7. O0béMBI TEJI-23 YacoB

O0BEM IPSIMOYTOJILHOTO MapaJUIeNIeIUIeIa

no

O6BEM IpsIMOM IPU3MBI U IIMJIKHIPA

OO0bEM HaKIOHHON MPU3MBL, TUPAMHJIBI U KOHYCA

Permenue 3agau

Koumponvnasa paboma Ne4

O0BEM 1mIapa u miomaab chepsl

Pa3Hble 3a1a41 HAa MHOTOI'PaHHUKH, IWJIMHJIP, KOHYC U I1ap

Pemenue 3agau

Koumponvnas paboma NeS

RN RPN w|w

IloBTOpeHHne Kypca crepeomerpuu — 13 yacoB

[ToBTOpenue. Pemenue 3agau

12

Konmponvnasa paooma Neb (umozoeas)

1

Hroro:

68 yacoB




Coaepikanue TeM y4e0HOr0 Kypca

10 knace

1.BBeneHue (AaKCHOMBI CTEPEOMETPHUHU M UX CJIEICTBHS).

[IpencraBnenue pasgena reomeTpun — crepeomeTpun. OCHOBHBIE OHATHS CTEPEOMETPUN. AKCUOMBI CTEPEOMETPHUM U UX CIIEICTBUSA. MHOIOIrpaHHUKH:
KyO, mapajuieienune], NpsSMOYIroibHBIM Napajulelenunesn, Npu3Ma, OpsMas NpU3Ma, NpaBUIbHAs MpU3Ma, NHUpaMUA, NpaBUIbHAs NUpaMUia.
MonenupoBaHue MHOTOTPAaHHUKOB M3 Pa3BEPTOK U C MOMOIIBIO T€OMETPUUECKOr0 KOHCTPYKTOPA.

Leab: o3Hakomums yuawuxcs ¢ OCHOBHbLIMU C8OUCMBAMU U CNOCOOAMU 3A0AHUSL NIOCKOCMU HA Oa3e 2PYNN AKCUOM CIepeoMempuul U UX Cie0Cmeutl.
OcHoBHas 1enb — cHOpMHUPOBATH MPEACTABICHUS yJalUXCs 00 OCHOBHBIX IMOHATHSAX W aKCHOMaxX CTEPEOMETPHH, MO3HAKOMHTH C OCHOBHBIMHU
MPOCTPAHCTBEHHBIMU (PUTypaMH U MOJICTUPOBAHUEM MHOI'OTPAHHUKOB.

Oco0eHHOCTRIO y4eOHUKa SIBIISICTCSl paHHEE BBEIACHHE OCHOBHBIX MPOCTPAHCTBEHHBIX (UTYp, B TOM YHCIIE, MHOTOI'PDAaHHUKOB. J[al0TCs HECKOIBKO
CIOCOOOB M3TOTOBJICHHUS MOJIENE MHOTOTPAaHHHUKOB M3 PAa3BEPTOK M T'€OMETPUYECKOr0 KOHCTPYKTOpa. MozenrpoBaHHe MHOTOTPAaHHUKOB CIYXKHT
BaXHBIM (PaKTOPOM Pa3BUTHS MPOCTPAHCTBEHHBIX MPEACTABICHUM ydaluxcs.

2. [TapanjieibHOCTB NPSIMBIX U MJIOCKOCTEI.

[epecekaromumecs;, mapajuieibHble M CKpEIIMBAIOLIMECs MpsMble B MpocTpaHcTBe. Kiaccuukaius B3aMMHOTO PACHOJOXKEHHUS IBYX NPSAMBIX B
npoctpancTBe. [lpu3Hak ckpemuBaronuxcs nOpsMbiX. [lapamiensHocTh mpsiMONM M IJIOCKOCTHM B mpocTpaHcTBe. Kitaccuduxanuss B3auMHOIrO
pacmonoKeHus IPSIMOH U MI0cKoCcTH. [Ipr3Hak napaiienbHOCTU NpsMOii 1 ruiockocTH. [TapannenbHoCTh ABYX miockocteil. Kinaccuduxkarus B3auMHOro
pacnoIoKeHUs ABYX IUI0CKOCTe!. [Ipu3Hak mapajuieIbHOCTH IBYX IUIOCKOCTEN. 1Ipu3HaKky napamieslbHOCTH ABYX MPSIMBIX B IPOCTPAHCTBE.

Hean: oame obyuarowumcs cucmemamuyeckue 3Hanus 0 NAPALLETbHOCIU NPAMBIX U NIOCKOCMeEll 8 NPOCMPAHCMEe.

OcHoBHas 11e71b — COPMHUPOBATH MPEICTABICHHS 00YUYaAIOLIUXCS O TOHATUHU MapalieIbHOCTH M O B3aUMHOM PACIOIOKEHUU MPSIMBIX U MIIOCKOCTEH B
IIPOCTPAHCTBE, CUCTEMATHUYECKU HM3Y4UTh CBOMCTBA MApPAUICIBHBIX MPSAMBIX U IJIOCKOCTEH, IO3HAKOMHUTH C IOHATUAMM BEKTOPA, MapalIeIbHOIO
nepeHoca, NapajuieJIbHOro MPOSKTUPOBAHUS U HAYYUTh H300pakaTh IPOCTPAHCTBEHHbIE (PUTYphI HA IUIOCKOCTH B MapajlieIbHON MPOESKIUH.

B nanHOl Teme 00001IAIOTCS WM3BECTHBIC U3 IUIAHUMETPUU CBEICHHS O MapaUIeTbHBIX MPSIMBIX. BoNblIyi0 mMOMOIIb MPU WIUTIOCTPAIIMH CBOMCTB
NnapajyieIbHOCTU U MPHU PEIICHUH 331a4 MOT'YT 0Ka3aTh MOJIEIM MHOTOTPAaHHUKOB.

31ech ke 00ydaroIuecs 3HaKOMSITCS ¢ METO/I0M N300paKEeHHS TPOCTPAHCTBEHHBIX (PUT'YP, OCHOBAaHHOM Ha MapauIeIbHOM IPOEKTUPOBAHUH, TOTYyUYaOT
HEOO0XOMMBbIE MTPAKTUUECKHE HABBIKU 110 H300PaKEHUIO MPOCTPAHCTBEHHBIX (PUTYp HA MIOCKOCTH. J1Jis yTri1yOJIeHHOT0 U3yYEHHSI MOTYT CITY>KUTb 3a/1a4u
Ha IIOCTPOCHUE CEYEHUI MHOIOTPAaHHUKOB INIOCKOCTBIO.

3. llepnieHAMKYJISPHOCTD NPSAMBIX M IIJIOCKOCTEH.

VYron Mexay npsMbIMH B TpocTpaHcTBe. llepnenaukynapHocTs npsmbIX. [lepnenauKyIspHOCTs IpsIMON U IITOCKOCTH. [Ipru3Hak nepneHuKyIsspHOCTH
npsIMOM U TUIOCKOCTH. OpPTOrOHAIBbHOE MPOEKTUPOBAaHUE. [lepneHauKymsip U HaKJIOHHAs. Yol MEXAY NPAMOM M INIOCKOCTBIO. /[ByrpaHHBIN Yroi.
JIuHenHp yron AByrpaHHoro yria. [lepneHauKyIsapHOCTh IUIOCKOCTe. [Ipu3Hak mepneHauKyasspHOCTH JIBYX IUIOCKOCTE. PaccrosHue Mexnay
TOYKaMHU, IPSIMBIMH U TNIOCKOCTSIMU.

Hean: oams obyuarowumcsa cucmemamuieckue 3HaAHUs 0 NEPREHOUKYIAPHOCIU NPAMbBIX U NIOCKOCMEU 8 NPOCMpancmee, 88eCmu NOHsAmue y2io8
MeHcoy NPAMBIMU U NIOCKOCHAMU.




OcHoBHas 1enb — cOpMHUPOBATH IPEACTABICHUS OOYYarOIIMXCS O MOHATHUAX HNEPHEHAUKYISIPHOCTH MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE,
CHUCTEMAaTUYECKU U3YUUTh CBOMCTBA NEPIEHIUKYJISIPHBIX IPAMBIX U IUIOCKOCTEH, TO3HAKOMUTD C TIOHATUEM LIEHTPAJIILHOTO IPOEKTUPOBAHUS U HAYUUTh
n300paXkaTh MPOCTPAHCTBEHHBIC (PUTYPHI HA INIOCKOCTH B IIEHTPAIbHON POCKIINH.

B nanHoil TeMe 0000111at0TCSI U3BECTHBIE U3 TUIAHUMETPHUH CBEICHMS O MEPIIEHINKYISIPHBIX MPSAMBIX. Boibllyio moMols npy WILTIOCTPALUU CBOMCTB
NEPIEHIUKYIIPHOCTH U NIPU PELIEHUH 3a/1a4 MOT'YT OKa3aTh MOJIEJIM MHOTOTPaHHUKOB.

B kayecTBe JOMONHUTENBHOTO MaTepualia OO0y4aroIMecss 3HAKOMATCS C METOAOM M300paXEeHUs MPOCTPAHCTBEHHBIX (UTYp, OCHOBAHHOM Ha
LEHTPaJIbHOM HPOEKTHpOBaHWM. OHHM y3HAIOT, YTO LEHTPAIbHOE IPOCKTUPOBAHUE HCIOIB3YETCS HE TOJBKO B T€OMETPUH, HO U B JKUBOIIMCH,
¢ororpaduu M T.A., YTO BOCHPHUSATHE YEIOBEKOM OKDPY)KAIOLIUX MPEIMETOB IOCPEICTBOM 3PEHHUS OCYILECTBIIAETCS IO 3aKOHAM IIEHTPaJbHOI'O
npoektupoBanusi. OOyyaromuecs: MOITy4aloT HEOOXOIUMbIE NMPAKTUYECKHE HABBIKH 1O M300paKEHUIO MPOCTPAHCTBEHHBIX (HUIyp Ha IUIOCKOCTH B
LEHTPAIBHON MTPOEKIIUU.

4. MHOrOrpaHHUKH

MHororpasnsslie yrisl. BellTykiible MHOTOTpaHHUKHU U UX CBOMCTBA. [IpaBUIIbHBIE MHOIOTPaHHUKH.

Heab: cgopmuposamv y obyuarowuxca npedcmasnenue 00 OCHOBHLIX BUOAX MHO202PAHHUKOG U UX CEOUCMBAX, pACCMOMpemsb NPASUNbHbLE
MHO202PAHHUKU.

OcHOBHasi 11eJ1b — O3HAKOMHTDH 00YYAIOIIUXCS € MOHATUSAMU MHOTOTPAaHHOT'O YTIJjla U BBITYKJIOTO MHOTOTPaHHUKA, pACCMOTPETh TeopeMy Diijiepa U ee
NPWIOKEHUSI K PELIEHUI0 3aj1ay, cHOpMUPOBATH MPEJCTABICHUS O MPAaBUJIBHBIX, MOJYNPABUIbHBIX M 3BE3JYaThIX MHOI'OIPAHHUKAX, MOKa3aTh
IIPOSIBJICHUS] MHOTOI'PaHHUKOB B IIPUPOJIE B BUJE KPUCTAJIOB.

Cpenu npocTpaHCTBEHHBIX GUTYp 0c000€ 3HAUEHUE UMEIOT BBINYKIIbIE (PUTYPHI U, B YaCTHOCTH, BBITYKJIbIE MHOTOIpaHHUKH. Teopema Ditnepa o uucie
BEPIINH, pedep U rpaHeil BHITYKIOr0 MHOIOIPAaHHHUKA UTPAET BAKHYIO POJIb B PA3JIMYHBIX 00JIACTAX MAaTEeMaTHKH U €€ MpHIoxkeHusx. [1pu u3ydenun
IIPABWIBHBIX, IOJYIPAaBUIBHBIX W 3BE314aTbIX MHOIOTPAHHMKOB CIIELYET HCIIOJIB30BaThb MOJEIM ITHUX MHOTOI'PDAaHHUKOB, M3TOTOBJICHHE KOTOPBIX
OIMCAaHO B YUeOHHKE, a TAKXKe rpapuueckre KOMIbIOTEpHbIE CPEICTBA.

5. BeKTOpbI B IPOCTPAHCTBE.

Bekropsl B npoctpanctBe. KomnHeapHsie 1 KoMILiaHapHble BeKTOphl. [lapanmnensHbiii iepeHoc. [lapaienbHOe TPOSKTUPOBAHUE M €r0 CBOMCTBA.
[MapannenbHble npoekuuu miockux ¢uryp. M3o0paxeHne NMpoCTpaHCTBEHHBIX (uryp Ha miockocTd. CedyeHuss MHOrOrpaHHUKOB. Vcropuueckue
CBEJICHUS.

Heab: cdhopmuposame y obyuarowuxca nonamue 6eKmopa 6 npoCmpancmee, paccmompeny 0CHO8HbLE ONePayUL HaA0 6eKMOPaMU.

11 kaacce

1. KoopauHaThl TOYKHM U KOOPAUHATHI BEKTOPOB NpocTPpaHcTBe. IBukeHust

[IpssmoyronbHas cuctemMa KOOpJIMHAT B MpOCTpaHCTBE. PaccrosiHue MeXay TOYKaMu B MPOCTpaHCTBE. BekTopsl B mpoctpaHcTBe. [[nmHa BekTopa.
PaBenctBo BekTOpoB. CiiokeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha unciio. KoopauHatel Bektopa. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.

Heasb: 6sedenue nonamue npamoy20ibHOU cucmemsvl KOOPOUHAM 8 NPOCMPAHCIEe; 3HAKOMCMBO ¢ KOOPOUHAMHO-8EKMOPHbIM MEMOOOM DeuleHus]
3a0ad.



Lean: chopmupoBaTh y 00y4aromuUXcsi yMEHUS IPUMEHSITh KOOPAUHATHBINA M BEKTOPHBIM METO/IbI K PELISHUIO 3a]ja4 Ha HAXOXKJICHHUE JUIMH OTPE3KOB U
YIJI0B MEXIYy MPSIMBIMUA M BEKTOpaMHU B MPOCTpaHCTBE. B Xo/e u3yueHus: TeMbl 1e1eco00pa3Ho UCTONb30BaTh aHATOTHUIO MEX]Y paccMaTpHUBAaCMbIMU
MNOHATHAMH Ha TIOCKOCTH M B MPOCTPAHCTBE. JTO MOMOXET 0oOydaromuMmcsi 0ojiee rIyOOKO M OCO3HAHHO YCBOUTH M3Yy4aeMblii MaTepHuall, YSICHUTh
coJiepy)KaHre ¥ MECTO BEKTOPHOTO M KOOPAWHATHOTO METOJIOB B KypCe T€OMETPHH.

OcHoBHasl 11e71b — 0000IUTh U CUCTEMATH3UPOBATH MPEACTABICHHS 00YJaIOIIUXCS O IEKAPTOBBIX KOOPAMHATAX U BEKTOPAX, TO3HAKOMHTH C OJISPHBIMU
U CepUIECKUMH KOOPAUHATAMH.

N3ydeHrne KOOpAMHAT U BEKTOPOB B MPOCTPAHCTBE, C OAHON CTOPOHBI, BO MHOI'OM IOBTOPSIET M3YUYEHHE COOTBETCTBYIOUIMX TE€M IJIAHUMETPHUH, a C
JPYTOil CTOPOHBI, AaeT anredpandecKuil MeTO ] PEIICHHs CTePEOMETPUUYECKUX 3a/1ay.

2. lnauuap, KoHYC, IIap

OcHoBHBIE 21IeMeHTHI cepsl U mmapa. BzanMHoe pacrionoxeHune chepbl M TUIOCKOCTH. MHOTOIpaHHHUKH, BIHCAaHHBIE B cepy. MHOrorpaHHHKH,
ornucaHHble 0Koo ceprl. [{unuuap u konyc. @Urypsl BpalieHusl.

Heanb: seipabomka y obyuaowuxcs cucmemamuideckux céedeHuil 06 0CHOBHbIX 8UOAX Mell BDAUJCHUS.

Henu: nate 00y4arommMcs CHCTEMATHUECKHE CBEJCHHUsS 00 OCHOBHBIX BHAAX TeN BpamieHus. M3ydeHuwe Kpyribix Ten (uInHApa, KOHYyca, Iapa)
3aBepIlIaeT U3yYeHHE CHCTEMbl OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX Tell. B X0e 3HaKOMCTBa ¢ TEOPETUYECKMM MaTepuaioM TEeMbI 3Ha-
YUTETHLHO PA3BUBAIOTCS MPOCTPAHCTBEHHBIE MIPEICTABICHUS 00YyUaIOIIUXCs: KPYIIble Tela pacCMaTpUBaTh HA MIPUMEPE KOHKPETHBIX T€OMETPHUECKUX
TeJI, U3y4aTh B3aMMHOE PACIIOJIOKEHHUE KPYIJIBIX TEJ W TUIOCKOCTEH (KacaTeNbHbBIE W CEKYIIHe IIOCKOCTH), 03HAKOMHUTH C MOHATHUSMHU OMHCAHHBIX H
BIIMUCAHHBIX NpPU3M U NUpaMuj. PemaTe OonblIoe KOMUYECTBO 3a/ady, YTO MO3BOJSET MPOAOKUTH paboTy mo  (OPMUPOBAHUIO JIOTUYECKHX U
rpaduueckux yMeHUH.

OcHoBHas 11e7b — c(hOPMUPOBATH MPEACTABICHUS 00YUAIOMIUXCSI O KPYTJIBIX TEJIaX, U3YYHUTh CIIy4an X B3aUMHOT'O PACIOJI0KEHHS, HAYIUTh H300paxaTb
BIIMCAHHBIE U ONKCAHHBIE (DUTYPBHI.

B nannoii TemMe 000011aI0TCSl CBEACHUS U3 TUTAHUMETPHH 00 OKPYKHOCTH U KPYyTre, O B3aUMHOM PACIIONIOXKEHUH MPSIMON M OKPYXHOCTH, O BIIHCAHHBIX
U OMMHCAaHHBIX OKPYKHOCTSX. 371€Ch 00yJaroNIrecst 3HAKOMSITCS C OCHOBHBIMU (DHTypaMu BpallleHHsI, BEISICHSIOT X CBOWCTBA, y4aTcsl KX M300paXkaTh
pemarh 3aaaud Ha GUTYpHl BpamieHus. GopMUpOBaHUIO Ooiee TIIYOOKHX TMPECTaBICHUN OOYJaromMXCs MOTYT CIY)XHTh 3aJaud Ha KOMOWHAIIUH
MHOT'OTPAaHHHUKOB U (DUTYP BpAIICHUS.

3. O0beM ¥ NJI0IIA/Ib IOBEPXHOCTH

[Tonsitue o6vema u ero ceorictBa. OO6bEeM HUIKMHIIPA, MPSAMOYTOIBHOTO Mapajuienenunena u npusmMel. [Ipuanun Kasansepu. O6bem nupamuabl. O0bem
KOHYCa M yceueHHOro konyca. O0beM mapa u ero yactei. [1nomaas moBepXHOCTH MHOTOTpaHHHKA, IUIUHAPA, KOHYCa, ycedeHHOoro KoHyca. [Inomanp
ITOBEPXHOCTH 11apa U €ro 4acTeu.

Heab: cucmemamusayus uzyuenus MHO202PAHHUKOS U Mell 8PAUYEHUS 8 X00e peleHUs 3a0a4 Ha 8blYUCTEeHUE UX 00bEMOS.

Llesn: mpoaOmKUTh CUCTEMATHYECKOE U3yUYEeHNE MHOT'OTPAHHHUKOB U TEIl BPAIlIEHHUs B XOJI€ PEIICHUS 3a/1a4 Ha BHIYUCIICHHE UX 00HEMOB.

[TonsiTne 06beMa BBOAUTH IO aHAJIOTHH € TIOHSATHEM TUIOIIAAN TUIOCKON (UTYPHI U (POPMYITHPOBATH OCHOBHEIE CBOWCTBA OOBEMOB.

CyiiecTBoBaHUE U €JUHCTBEHHOCTh 0O0ObeMa Teja B IIKOJIBHOM Kypce MaTeMaTUKH MPUXOAUTCS IPUHUMATh 0e3 10Ka3aTeabCTBa,

TaK KaK BOMPOC 00 00beMax MPUHAICKUT, 110 CYLIECTBY, K TPYAHBIM pa3/ienaM BbICIIeH MaTreMaTuku. [109TOMy Hy>KHBIE pe3yIbTaThl YCTaHABIUBATH,
PYKOBOJICTBYSICH OOJIBIIIE HATJISITHBIMUA COOOpaKEHUSIMH. Y UeOHBI MaTeprall TJIaBbl B OCHOBHOM JIOJDKEH YCBOHMTHCS B IPOLIECCE PELICHUS 3a/au.



OcHoBHas 11e/1b — COPMHUPOBATH MPEACTABICHUS OOYUYAIOIIMXCS O MOHATHAX O0beMa W IUIONIAJM TTOBEPXHOCTH, BBIBECTH (DOpPMYINBI 0OBEMOB M
TUTOIIA el TTOBEPXHOCTEH OCHOBHBIX MMPOCTPAHCTBEHHBIX (DUTYpP, HAYUUTH PElIaTh 33JaUd Ha HAXOXKICHHE 0O0bEMOB U ILIOMIACH TOBEPXHOCTEH.
N3ydyenne 00beMOB 0000IIaCT U CHCTEMATU3UPYET MaTepHall INIAHUMETPUH O TUIOMAASIX TUIockuX (uryp. [Tpu BeiBome popmys 00bEMOB HCIIONB3Y €TCS
npuHiun Kapanbepu. DT0 MO3BOMISIET YUCTO T€OMETPUUECKUMHU METOAAMHU, O€3 HCIOIb30BaHUS MHTETpalla WK MPeIeIbHOT0 epexo/ia, HalTH 00beMbl
OCHOBHBIX IPOCTPAaHCTBEHHBIX QUTYD, BKIItOUasi 00BEM IIapa U €ro 4acTei.

[IpakTuyeckas HaNpPaBICHHOCTh ATOH TEMBI ONpeAessieTcss OONBIIMM KOJIMYECTBOM pa3HOOOpa3HBIX 33/1a4 HA BBIYUCICHHE OOBEMOB M ILIOLIA/EH
MTOBEPXHOCTEH.

O0s13aTeJIbHBIIE MUHMMYM CO/IeP:KaHHS OCHOBHBIX 00pPa30BaTeJbHBIX IPOrpaMM

Ilpamvie u nnockocmu 6 npocmparncmee. OCHOBHBIE IOHATHUS CTEPEOMETPUH (TOUKA, IpsIMasi, MIIOCKOCTb, IPOCTPAHCTBO).

Ilepecekaromuecs, mapajUiesIbHbIE U CKPEIIMBAIOLIUECS IpsAMBIE. YTOJI MEXKAY HIPSAMBIMM B IpocTpaHCTBE. I[leprneHIuKYNsSpHOCTb INPSAMBIX.
[TapajyuienpbHOCTh M MEPIEHAUKYJSAPHOCTh NPSAMOM M IIOCKOCTH, IPU3HAKM M CBOMCTBA. Teopema O Tpex mnepneHaukyssipax. [leprnieHaukynsp u
HAKJIOHHAs. YTOJI MEXIY NPSMOM U MIOCKOCTBIO.

IMapannenbHOCTb MIOCKOCTEH, NEPHIEHIUKYIIPHOCTD IUIOCKOCTEH, IPU3HAKKU U CBOMCTBA. /]8yepanHblil yeo, TUHELHbLI Y201 08YePAHHO20 Yelda.
PaccrosHus oT ToukHM A0 mockocT. PaccTosHue OoT npsMoil 10 MIOCKOCTH. PaccTosHue Mexay napaieNbHbIMU IIJIOCKOCTAMU. Paccmosnue medcoy
CKPeWUBAIOUWUMUCS NPAMBIMU.

[MapannensHoe npoekTupoBaHue. [110uads opmozonanbHol npoekyuu MHo2oy201bHuKka. Y1300paxeHne MpocTpaHCTBEHHBIX (GUTYD.

MHuozozpannuku. Bepunnbl, pedpa, rpaHu MHOTOTrpaHHUKA. Paseepmka. Muozoepannvie yenvl. Boinyknvie muocoepannuxu. Teopema Diinepa.
[Ipusma, ee ocHOBaHUs, OOKOBEIC pedpa, BBICOTA, OOKOBast MOBEPXHOCTh. [Ipsimast u naxrnonnas npusma. [IpaBminbnaas npusMma. [Tapamnenenumnen. Kyo.
[Tupamuna, ee ocHoBaHue, OOKOBbIE pedpa, BbICOTa, OOKOBask IOBEPXHOCTh. TpeyronpHas nupamua. [IpaBuibHas nupamuia. Yceuennas nupamuoa.
Cummerpun B KyOe, B mapajulelenuIesne, 8 npusme u nupamuode. Ilonsamue o cummempuu 6 npocmpancmee (YeHmpanobHas, 0cesasl, 3epKalbHAs).
Ipumepvl cummempuii 6 oOKpyHcaiouem mupe.

Ceuenus ky0a, MPU3MBI, THPAMUIBI.

[IpencraBieHne o NpaBUIbHBIX MHOTOTPAHHUKAX (TETpa’p, Ky0, OKTa’Ip, AOAECKASAP U UKOCAIP).

Tena u nosepxnocmu epauwgenua. Llnnuuap u konyc. Yceuennwiii konyc. OCHOBaHHE, BBICOTA, OOKOBasi HOBEPXHOCTh, 0Opa3yrolas, pazsepTka. Oceguvle

ceyeHus U ceueHusi NapaiiesbHble OCHOBAHUIO.
Hlap u cdhepa, ux cedeHus, kacamenbHas NIOCKOCMb K cepe.

Obvembl men u naowadu ux nogepxnocmeil. Illonsmue 06 oo6veme mena. Omuouienue 00bLeM08 NOOOOHBIX Meil.
®opmynbel o0beMa Kyba, MpAMOYroJbHOrO MHapajienenunena, npusmsl, HuinHapa. @opMyibl o0bemMa NUpaMuIbl U KOHyca. PopMylibl IUIOMIAN
MIOBEPXHOCTEH NMIMH/pA U KoHYyca. Dopmysibpl o0beMa mapa ¥ Iionaam chepsl.

Koopounamut u éexmopui. JlekapToBbl KOOPJUHATHI B IpOcTpaHCTBE. DopMyIia pacCTOSHUS MEXY IBYMS TOUKaMU. Y paBHEHUS ChEPBI U NI0CKOCHU.



Dopmyna paccmosHus 0m mouKu 00 NIOCKOCHU.

Bekropsl. Monyne BekTopa. PaBencTBO BekTOpoB. Cllojke€HHE BEKTOPOB M YMHO)KEHHE BEKTOpa Ha YHUCIO. YToid Mexay BekTopamu. KoopaunaTsl
BekTopa. CKansipHOe pou3BeeHNE BeKTOpoB. KonnHeapHble BeKTOphl. Pa3noxeHune BekTopa 1o AByM HEKOJUIMHEApHBIM BekTopaMm. KommiianapHble
BEKTOpbI. Pa3noxkenue 1o TpeM HEKOMILJIaHAPHBIM BEKTOpaM.

TpeGoBaHVS K VPOBHIO NOATOTOBKH 00 VUAIOIIINXCHA

Bpe3lebmame U3yyenusa namemamuKku na oazoeom YPO6HE yUeHUK 0071iceH

3HATH/IOHUMATDL

o 3HAQUYEHHE MATEeMaTUYECKOM HAyKW JUIs PEHICHHUS 3a/lay, BO3HHMKAIOIIUX B TEOPUU U MPAKTHKE; IIUPOTY U B TO K€ BPEMS OrpPaHUUYEHHOCTh
MIPUMEHEHHUS MaTeMaTUYECKIX METOOB K aHAIM3Y M MCCIICOBAaHUIO MPOIIECCOB U SBJICHUI B MPUPOJIC U OOIIECTBE;

o 3HaYCHUE TMPAKTHKH ¥ BOIPOCOB, BOHHUKAIOIIMX B CAMOH MaTeMaTHKE IS (OPMUPOBAHUS M PA3BUTHS MATEMaTUYCCKOW HAYKU; HCTOPHUIO
Pa3BUTHS MTOHATHUS YKCIIA, CO3JaHUS MATEMAaTHYECKOTO aHAIM3a, BOSHUKHOBEHHSI M Pa3BUTHS T€OMETPHUU;

o YHUBEPCAIBHBINA XapaKTep 3aKOHOB JIOTUKH MAaTEMaTHYECKUX PACCYKACHHUH, X TPUMEHUMOCTH BO BCEX 00JIACTSIX YEIOBEUECKON EATEIHLHOCTH;
yMeThb

o pacro3HaBaTh Ha YepTEKaX U MOJACIIAX IPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C X ONMUCAHUSIMH, H300paKEHUSIMU,

. OIMKMCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE, APCYMEHMUPOBAMb CEOU CYHCOEHUS 0O IMOM PACNONIONCEHUU,

o aQHAIM3UPOBATh B MIPOCTEUIIINX CIyYasiX B3aUMHOE PaCIOI0KEHHE 0OBEKTOB B IIPOCTPAHCTBE;

o M300paxaTh OCHOBHBIE MHOTOI'PAHHUKH U KPYIJIBIE TEla; BHIMOIHATH YUEPTEKH 110 YCIOBUSIM 33124,

o cmpoums npocmetiwiue ceuyeHus Kyoa, npusmsl, NUPAMuosl;

o peliaTth IaHUMETPUYECKUE U MPOCTEHIINE CTEPEOMETPUUECKHUE 3aJauil Ha HaXOXJICHHWE MeOMETPUUYECKUX BEIUYMH ([UIMH, YIJIOB, IJIOLIA/IEH,
00BbEMOB);

o UCTIOJIH30BaTh MPHU PEUICHUH CTEPEOMETPUUECKUX 3aa4 TUIAHUMETpUIecKre (PaKThl U METOMBL;

o MPOBOJUTH JOKa3aTelbHbIE PACCYXKICHUS B XO/I€ PEILICHUS 3a1a4;

HCIIOJIb30BATH l'lpl/l()ﬁpeTeHHBIe 3HAHUA U YMCHUSA B npaKanecxoﬁ JeATeJIbHOCTH M OBCEAHEBHOM KM3HM 1
L] HUCCIICAOBaHUA (MO,Z[CJII/IpOBaHI/IH) HECJIIOXKHBIX MTPAKTUYICCKUX CI/ITyaLII/Iﬁ Ha OCHOBC NU3YyUCHHBIX (l)OpMy.H U CBOICTB (1)I/Il"yp;

L] BBIUKCIIEHHS 00BEMOB U HJIOH.I&,Z[Gﬁ HOBCpXHOCTCﬁ IMPOCTPAHCTBCHHLIX TCJI IIPHU PCIICHUU IIPAKTUUICCKUX 3a1a4, UCIIOJIb3YyA IIPH HeO6XO,Z[I/IMOCTI/I
CIIPpaBOYHUKHU U BBIYUCIIUTCIILHBIC yCTpOﬁCTBa.



B pe3yabrate udyuenus reomerpun B 10 kjiacce y4yeHUK A0JI5KeH 3HATh U YMeTh:

° COOTHOCHUTH TUIOCKHE TE€OMETPUYECKHE (PUTYpBl M TpPeXMEpHbIE OOBEKTHI C WX OIHMCAHUSIMHU, YEePTe)KaMU, U300paKCHUSIMHU, pa3ndarh U
aAHAIM3UPOBATh B3aUMHOE PACIIONOXKEHHE DUTYD;

° n300pakaTb TeoMeTpuUYeCcKre GUTYPHI U Tella, BHITOIHITH YEPTEXK M0 YCIOBUIO 3a/1a4H;

. pelIaTh TeOMETPUICCKUE 3a/1a4H, OIMMMPAsACh Ha N3YUCHHBIC CBOMCTBA TUIAHUMETPHUCCKUX U CTEPEOMETPUUYCCKUX (QUTYP W OTHOIICHHH MEKITY
HUMHU, IPUMEHSIS aIreOpandecKkuii 1 TPUTOHOMETPUUECKUH ammnapar;

° MIPOBOJIUTH JO0Ka3aTeIIbHBIC PACCYXKICHHS IIPU PEIICHUH 3a/1a4, JOKa3bIBaTh OCHOBHBIC TCOPEMBI Kypca;

° BBIUUCIIATH JIMHEWHBIE JIEMEHTHl U YTIbl B MPOCTPAHCTBEHHBIX KOH(UTyparusx, TIIOMAI MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN U HX
MPOCTEUIITNX KOMOWHAITUH;

. MPUMEHSTHh KOOPAMHATHO-BEKTOPHBIA METO/I /I BBIYMCICHUS! OTHOIICHUH, pACCTOSHUMN U YIJIOB;

° CTPOHTH CEYEHUSI MHOT'OT'PAHHUKOB;

Kputepun u HOpMbI OLIEHKU 3HAHUI, YMEHUH ¥ HABBIKOB 00y4al0IIMXCs

1. Ouenka NnMcbMEHHBIX KOHTPOJbHBIX PA00T 00yYAKOIIMXCHA 0 MATEMATHKE.
OTBeT OLICHUBACTCSI OTMETKOM «5», €CIIn:

> paboTa BBITTOIHEHA TIOJTHOCTHIO;
> B JIOTHYECKUX PACCYKICHHUSIX U 000CHOBAHUU PEIICHUS HET MPOOEIIOB U OMIHOOK;
> B PEIICHWM HET MaTeMaTHYeCKHX OIIMOOK (BO3MOXHa OJIHA HETOYHOCTh, OMHCKA, KOTOpas HE SBJSCTCS CIICJCTBUEM HE3HAHWS WU

HEMOHUMaHUs y4eOHOro MaTepuaa).
OtMeTKa «4» CTaBUTCS B CICNYIONIUX CIIyJasix:

> paboTa BBITIOJIHEHA ITOJTHOCTHIO, HO 0OOCHOBAHMS IIIarOB PEIICHHS HEJIOCTATOYHBI (€CIIM YMEHHE 000CHOBBIBATH PACCYK/ICHUS HE SBIUIOCH
CHEIHAIbHBIM 00BbEKTOM MPOBEPKH );
> JIOTYIIIEHBI OJIHA OIMMOKAa WJIM €CTh JBa — TPH HEM0uéTa B BBIKJIAJKAX, PUCYHKaX, YepTexax Wiau rpadukax (€ciud 3TH BHABI padOT HE

SIBJSUTHCH CTICIIHAIBHBIM OOBEKTOM MTPOBEPKH ).
OtmeTka «3» CTaBUTCS, €CIIH:

> JIOITYIIIEHO O0Jiee OHOM OIIMOKHM MJIM OOJIee ABYX — TPEX HEAOUYCTOB B BBIKJIAKAX, YCPTEKaxX WM Ipadukax, HO 00yJaromuiics oonamaaet
00s13aTEIPHBIMA YMEHHSIMH TI0 TIPOBEPSIEMOM TEME.
OTMeTKa «2)» CTaBUTCS, ECIIH:

> JIOMYIIIEHBI CYIIECTBEHHBIC OIMTMOKH, TIOKa3aBIIHe, YTO OOyJaromuiics He o0amaeT 00s3aTeIbHBIMA YMEHUSIMH 110 JTAaHHOM TE€Me B TOJIHOU
Mepe.
OtMmeTKa «1» cTaBUTCS, €ClU:



> paboTa mokasajia MoJHOE OTCYTCTBHE y 0Oydarollerocs 00si3aTeNIbHbIX 3HAHUM U YMEHMH 110 MPOBEPSAEMOIN TeMe WM 3HAYUTEIbHAs 4acTh
paboTHI BHIMOJTHEHA HE CAMOCTOSITENTLHO.

Yuurens MOXKET MOBBICHUTH OTMETKY 3a OpHFHHaHBHBIﬁ OTBET HA BOIIPOC WM OPUTHMHAJIBHOC PCHICHUEC 3aJa4r, KOTOPBIC CBUACTCIBCTBYIOT O BBIC OKOM
MaTCMAaTUYCCKOM PA3BUTUHN o6yqa10meroc;1; 34 PCIICHUC 0oJiee CI0KHOU 3aJa4M MJIM OTBCT HaA Ooee CIIOKHBIH BOIIPOC, IMPEIIOKCHHBIC 06yqa}omeMyC${
JOITOJITHUTCIIBHO IMOCJIC BBIITOJITHCHHUA UM KaKHUX-JTH00 Apyrux 3aI[aHI/II7L

2.01eHKa YCTHBIX OTBETOB 00y4aKOIIUXCS 10 MaTeMaTHKe
OTBeT OLICHMBAETCH 0TMETKOM «5», €CJIN YYCHHK:

> MIOJTHO PAcKpBUI COJepKaHNUE MaTepHaia B 00beMe, PeIyCMOTPEHHOM IPOrpaMMOil U y4eOHUKOM;

> M3JI0KWII MaTepraj TPaMOTHBIM S13bIKOM, TOYHO HCIIONIb3YSl MAaTEMAaTUYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONPEIEICHHON JIOTHYECKOU
II0CJIEA0BATENBHOCTH;

> MPABUIILHO BBIMTOJIHHII PUCYHKH, YEPTEXHU, TPaQUKH, COMYTCTBYIOIIUE OTBETY;

> IIOKa3aJI yMEHUE WILIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATH €€ B HOBOW CUTYyallMy IIPY BBIITOJIHEHUH PAKTUYECKOT O
3aJaHus;

> MIPOIEMOHCTPUPOBA 3HAHHE TEOPUH paHee U3YYEHHBIX COMYTCTBYIOMIUX TeM, CPOPMUPOBAHHOCTh U YCTOHYMBOCTH MCIOIB3YEMBIX MPH
OTBETE YMEHMI U HaBBIKOB;

> OTBEYaJ CaMOCTOSITENbHO, 0€3 HABOASIIMX BOIPOCOB YUUTEIS;

> BO3MOXKHBI OJ]HA — IB€ HETOYHOCTH IIPU OCBEILIEHUE BTOPOCTENIEHHBIX BOIIPOCOB WM B BBIKJIAIKaX, KOTOPBIE YUEHHUK JIETKO UCIIPABUII I10CIIE

3aMCUaHUsA YUUTCIIA.
OTBeT olleHNBaETCsl 0TMETKOM «4», e/ YA0BJIeTBOPSEeT B OCHOBHOM TPeOOBAHUSM HA OI[EHKY «5), HO IPH 3TOM UMeeT OJIMH M3 HeJOCTATKOB:

> B U3JI0KCHHUHN JOIIYIICHBI HeOoIbIINe HpO6CJIBI, HC MCKAa3HBIICC MATCMATHUICCKOC COACPIKAHUC OTBCTA,
> JOIIYHICHBI OJJUH — IBA HEA0YECTA ITPHU OCBCIICHUHW OCHOBHOI'O COACPKAHMA OTBCTA, UCITPABJICHHEIC ITIOCJIC 3aMCUYAHUA YUNUTCIIA,
> JOIIYHICHBI omInOKa MM Oojiee JABYX HCOOYCTOB IIPpH OCBCIICHUU BTOPOCTCIICHHLIX BOIIPOCOB MJIM B BLIKJIAJIKaX, JICTKO HCIIPABJICHHBIC

MOCJIC 3aMEYAHUS YUUTEIS.
OT1MeTKa «3)» CTABUTCA B CJIeAYIOIINX CAy4YasaXx:

> HEMOJIHO PAacKpbhITO COEp:KaHUe MaTepuaia (colaep:kaHue U3JI0kKeHO (parMeHTapHO, He BCerja MOcCiIeI0BaTelbHO), HO MTOKa3aHo olIiee
MOHUMAaHHE BOIMPOCa W TMPOJEMOHCTPUPOBAHBI YMEHHUS, OCTATOYHBIC AJS YCBOCHHS IpPOrpaMMHOr0 Mmarepuana (ompeneneHbl «TpebGoBaHusMU K
MaTEeMaTUYECKON MTOATrOTOBKE 00YJAIOIIUXCs» B HACTOAIIEH ITporpaMmme o MaTeéMaTHKeE);

> HUMCEIINCH 3aTPYAHCHUA UM OOIMYHICHBI OIIMOKH B ONpECaACICHUU MaTeMaTH4eCKOM TEPMHUHOJIOIMH, YEPTEKAX, BBIKIAAKaX, UCIIPABIICHHBLIC
IMOCJIC HCCKOJIBKUX HaBOIAAIINUX BOIIPOCOB YUHUTCIIA,
> YUYCHHUK HC CIIPaBUWICA C INIPUMCHCHHEM TCOPHUHU B HOBOI CUTyalluu IIpHU BBIIIOJHCHHUHU IIPAKTHUYCCKOI'O 3aJJaHHsA, HO BBIIIOJHWII 3aJaHusl

00513aTEIEHOIO YPOBHA CII0XKHOCTH I10 I[aHHOﬁ TEMC,
> Ipru J0CTATOYHOM 3HAHUHU TCOPCTUUCCKOTO MATCPpHaJIa BbIABJIICHA HCAOCTATOYHAA C(l)OpMI/IpOBaHHOCTB OCHOBHBIX YMCHI/Iﬁ 1 HaBBIKOB.



OTMmeTKa «2» CTABUTCH B CJACAYIOIIHNX CIyqasaX:

> HE PacKpbITO OCHOBHOE COJICpKaHHe yaeOHOro Marepuaia,
> 00HapyKeHO HE3HAHUE YUCHUKOM OoJIbIIel nin Hanbosee BaXKHON 4acTH y4eOHOTro MaTepuana;
> JOITYILICHBI OMIMOKH B ONPEACICHIH ITOHATHH, TPU UCIIOIb30BAHUN MaTeMaTHYeCKOW TEPMHHOJIOIHH, B PUCYHKaX, YePTEKaX WIN rpaduKax,

B BBIKJIaAKaX, KOTOPBIC HEC UCIIPABJICHBI ITOCJIC HCCKOJIbKUX HABOAAIMIUX BOIIPOCOB YUUTCIIA.

OtMeTKka «1» cTaBUTCS, €CJIM:

> y4eHUK OOHAPY KU ITOJIHOE HE3HAHWE U HETIOHUMAaHHUE N3y9aeMOoro yaeOHOro MaTepraia Uik He CMOT OTBETHTh HU Ha OJIUH U3 MMOCTABIICHHBIX
BOIPOCOB 110 U3yYEHHOMY MaTepHuaiy.

Oomas kiaaccupukanus OHOOK.

[Ipu ouieHKe 3HaHMI, YMEHUN U HABBIKOB O0YJAIOIIUXCS CIIEYeT YYUTHIBATh BCe OMMUOKH (rpyObie M HETPYObI€) U HETOUETHI.

I'pyObiMu cunTarOTCs OIIMOKH:

- HE3HaHUE OMNPE/CNICHNUs OCHOBHBIX MOHSITHI, 3aKOHOB, MTPABIJI, OCHOBHBIX MOJIOKEHUN TEOpUH, HE3HAHUE (OPMYI, OOIIEIPUHSTHIX CHMBOJIOB
0003HAaYCHUI BEJIMUMH, SIUHUI] UX U3MEPCHUS;

- HEe3HaHWE HAaMEHOBAaHUH €IMHULl U3MEPEHHUS;

- HEYMEHUE BBIIENUThH B OTBETE TJIABHOE;

- HEYMEHHUE IPUMEHSTh 3HAHUS, AITOPUTMBI JIJIS1 PEIICHUS 33714,

- HEyMEHUE JIeJIaTh BHIBOABI M 0000IIECHNUS;

- HEYMEHHUE YUTATh U CTPOUTH I'pauki;

- HEYMEHUE TOJIb30BaThCs IEPBOUCTOYHUKAMH, YICOHUKOM U CIIPAaBOYHUKAMU;

- noTepsi KOPHS WK COXPaHEHHE TOCTOPOHHETO KOPHS;

- orOpaceiBaHue 0e3 00BICHEHUH OJTHOTO U3 HUX;

- paBHO3HAYHBIC UM OIINOKH;

- BBIUMCIUTENbHBIC OIIMOKH, €CITU OHU HE SIBJISIFOTCS OMUCKOIA;

- JIOTUYECKHUE OIINOKU.

K Herpy0ObImM omu0kaM cieayer OTHECTH:

- HETOYHOCTh (DOPMYITMPOBOK, ONpeeTICHH, MOHATHH, TEOpUii, BbI3BaHHASI HETIOJIHOTOM OXBaTa OCHOBHBIX ITPU3HAKOB OIMPEAETISIEMOro MOHSATHUS
WJIM 3aMEHOM OJTHOTO - IBYX U3 3TUX IPU3HAKOB BTOPOCTEIICHHBIMY;

- HETOYHOCTH TpaduKa;

- HEpPALMOHAIIBHBIM METO/] pEICHUs 3a]]a4l WJIM HEJ0CTAaTOYHO MPOAYMaHHBIN TUIaH OTBETa (HapyIIeHHEe JOTHKH, T0JAMEHA OTJEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIIEHHBIMU );




- HEepaIMOHAJIbLHBIE METOIbI pabOThI CO CIIPABOYHOM M APYTOM JTUTEPATYPOH;
- HEyYMEHHUE pelIaTh 3a/1a4M, BHITOIHATH 3ajaHus B O0IIEM BU/IE.
Henoveramm sBistoTCs:

- HEepaIMOHAJIbHBIE TIPHEMbI BBIYUCIICHUH U TIPe0Opa30BaHUM;

- HeOpe)XKHOE BBIMOIIHEHUE 3aMuceil, uepTexeil, cxem, rpaduKoB.

IlepeyeHb V4€0HO-METOIHYECKOr0 00ecneYyeHus

JIumepamypa yuumens:

1 Amanacan JI.C, Bymyszoe B. @., Kaoomyes Cb., Jlozuax O.I"., Kucenesa JI. C T'eomerpusi. 10—11 xmaccel: YueOHuk st o01ieo0pa3zoBaTeIbHBIX
yupexaenuil. M.: [Ipocsemenne, 2009.

2. 3ugb. I'. Ilnnaktndeckue Matepuaisl o reomerpuu s 11 kinacca. M: [Ipocsemenue, 2004
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