MyHnunmnaneHoe G10/mKeTHOe 0611e06pasoBarTebHoe YUpCKJICHUC
«CrenaneHcKas cpeHsisi 001e0dpa3oBaTeIbHAS IKOJIA
Kescxoro paiiona Y amyprekoit Pecriy6mku

PaccmoTtpena Ha 3acejanuu METOIMYECKOTO YTBepikIeHo :
COBETA IITKOJIbI Ilpukas Ne 159 or « 27 » 08 2024r.
[Iporoxon Ne 3 ot « 26 » 08 2024 r. Hupexrop mkounbt: _ Jeee/ [lauTeneesa U.C./

[IpunsTa Ha 3ace/1aHlu 1e/1arOTHYECKOr0 COBETA
ITporokox Ne 8 ot « 26 » 08 2024 r.

PaGouas nporpamma
o yae6HOMY npeaMeTy «I eomeTpus» (YTayOIeHHBI YPOBEHB)
Ha YPOBEHb CPEJHEro OOILIero 00pa30BaHUS
(ID 4548596)
CocraBurenb: by3smakos I A., yautens MBOY «Crenanenckas COII»

n.CrelnaHeHKH

2024 r.



INOACHUTEJIbHASA 3AIINCKA

I'eomeTpus sABISETCS OOHUM H3 0a30BBIX KypCOB Ha YPOBHE CpPeJHEro oO0Imero odpa3oBaHHs, TaK Kak
obecriednBaeT BO3MOKHOCTh H3y4UEHHS IUCIUIUINH €CTeCTBEHHO-HAYYHOH HAIpPaBICHHOCTH M TIPEIMETOB
T'yMaHHTApHOTO IMKIA. II0CKOIBKY JIOTHYECKOE MBINUIeHHE, (OPMHpPyeMoe IMPH H3YYeHHH OO0YJaOIMIHMHUCS
IOHATUIHBIX OCHOB T€OMETPHH, INPH JOKa3aTeJbCTBE TEOPEM U IOCTPOEHHH IIEMOYKH JIOTHYECKHX
YIBEPKIEHUH IPH pEIIeHHH TeOMEeTPUYEeCKHX 3aJad, YMEHHE BBIJIBHUIaTh H OIPOBEPIaTh THUIIOTE3BI
HEIMOCPEJICTBEHHO HCIOJIB3YIOTCS TPH pEIIeHHH 3aJad eCTeCTBEHHO-HayYHOTO IIHKJIA, B YaCTHOCTH
(bu3MIecKux 3a1ad.

ITerp ocBOeHHSI MporpaMMbl ydeOHOro Kypca «['eoMeTpus» Ha YIIyOJI€HHOM YPOBHE — Pa3BUTHE
HHIMBHAYAIbHBIX CIOCOOHOCTEH OOYYAIOUIMXCS IIPH H3YYE€HHH T'€OMETPHH, KaK COCTaBJISIONIEH IpeIMeTHOH
obmactu «MaTeMaTHKa U HHGOPMaTHKa» depe3 oOecredeHne BOZMOKHOCTH IPHOOPETEHHS H HUCIIOIb30BAHUS
Gonee TIyOOKHX TeOMETPHUYECKHX 3HAHHUH M JeHCTBHI, CHenH(HIHBIX T'€OMETPHH, U HEOOXOIUMBIX I
YCIENIHOTo MPo(dhecCHOHATFHOr0 00Pa30BaHHs, CBI3aHHOTO C HCIIOIb30BAHHEM MATEMATHKH.

[IpuopuTeTHBIMH 3aJladaMH  Kypca TeOMETPUH Ha VYIIYOJ€HHOM YPOBHE, pACHIMPSIONINMH H
YCHIMBAIOIIUMU Kypc 06a30BOTO YPOBHS, SIBISIOTCS:

pacIIupeHHe MpeICTaBIeHNusI 0 TeOMETPUH KaK YacTH MHPOBOH KYIBTYPHl U ()OPMHPOBAHHE OCO3HAHHUS
B3aHMOCBS3U T€OMETPHH C OKPYKAOIIHNM MHPOM;

dbopMupoBaHHe IpPeACTaBIEHHUS O MPOCTPAHCTBEHHBIX (UTypaxX KaKk O BaKHEHIINX MaTeMaTHYeCKHX
MOJIENISIX, IO3BOJIIOIINX OMHUCHIBATh U M3Yy4aTh Pa3HBIE SBJIECHHS OKPY/KAIOIIEr0 MHpPA, 3HAHHE IOHATHIHOIO
amnmapara 1o paszaeny «CtepeoMeTpus» yaeOHOTO Kypca T€OMETPUH;

(dbopMHpOBaHHE yMEHHS BJIAaJeTh OCHOBHBIMH TOHATHSAMH O IIPOCTPAHCTBEHHBIX (UTypaXx H HX
OCHOBHBIMH CBOWMCTBAaMH, 3HaHHE TeOpeM, (pOpMYyJ H YMEHHE UX MPUMEHSTh, YMEHUS JOKa3bIBaTh TEOPEMBI H
HaXOJUTh HeCTaHJapTHBIE CIIOCOOBI peIIeHUs 3a/1a4;

(¢bopMHpOBaHHE YMEHHS paclio3HaBaTh Ha 4YepTekaX, MOAEIIX U B peaJbHOM MHPE MHOTOTPAHHHKH H
TeJla BPalleHUs1, KOHCTPYHPOBATh TeOMETPHIECKHE MOJIETIH;

(dbopMHpOBaHHE IMOHMMAHHS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHMS MaTeMaTHYECKHX TEOpHil,
(dbopMHpOBaHUE IOHUMAHHUS POJIH AKCHOMATHKU IIPU IIPOBEACHUH PacCyKICHHIA;

dbopMHpOBaHHE YMEHHS BIaJeTh METOJaMH J[0Ka3aTelbCTB M AaJTOPUTMOB pPENIeHHsA, YMEHHI HX
IIPUMEHSTDH, IPOBOJUTH JI0Ka3aTeIbHBIE PACCYKIEHHS B XOJ€ PElIeHUs CTepeOMEeTPHYeCKHX 3aJad U 3a/4ad ¢
MPAaKTHYECKUM COfep:KaHHeM, (OpPMHPOBAaHHE TPEACTABICHHS O HEOOXOAMMOCTH JI0KA3aTelIbCTB IIPH
OOOCHOBAaHHH MAaTe€MaTHYECKUX YTBEPAKIEHHH M POIHM aKCHOMATHKH B IIPOBEIEHHUH JIeIyKTHBHBIX
PacCyXIEHMUII;

Pa3BHTHE U COBEPIICHCTBOBAHHE HHTE/IEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOYydJaroIIUXcH,
II03HABATEIbHON aKTUBHOCTH, HCCIIEJOBATEIHCKIX YMEHHI, KPUTUIHOCTH MBIIUIEHUS, HHTEpeca K H3y4EHUIO
reOMeTpHH;

dopMupoBaHHe (QYHKIMOHATHHOH TI'PAMOTHOCTH, PEIeBAHTHOH TeOMETPHM: YMEHHS pPacIo3HaBaTh
MIPOSIBIICHUS T€OMETPUUECKHX HOHATHIH, 00bEKTOB U 3aKOHOMEPHOCTEH B PealbHBIX KH3HEHHBIX CUTYAIlHSIX U
IIPU U3YYeHHUH JPYTHX y4eOHBIX MIPEeIMETOB, IPOSBICHHS 3aBUCHMOCTEN U 3aKOHOMEPHOCTEH, MOJIeTTHPOBAHUS
PeaTbHBIX CUTYAIIHIii, HCCIIeI0OBAHHS IOCTPOSHHBIX MO/IeIell, HHTePIPETAllHU OTyIeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COZI€p/KaTeIbHBIMHU JIHHUAMH y4eOHOro Kypca «I'eomerpusi» B 10—11 Kimaccax SBISIOTCS:
«IIpsiMble U IIOCKOCTH B MIPOCTPAHCTBe», «MHOrorpaHHUKNY, «Tena BpameHus», «BeKTopsl H KOOPAUHATHI B
MIPOCTPAHCTBEY, «JIBHKEHHS B IIPOCTPAHCTBE.

CdopmympoanHoe Bo ®I'OC COO TpebGoBaHHE «yMETh ONEPUPOBATH MOHATHAMUY, PeIeBaHTHBIMU
TeOMETPUH Ha YIIyOn€HHOM ypoBHe oOydeHHs B 10-11 kiaccax, OTHOCHICS KO BCEM COJiep:KaTe/IbHbIM
JUHUSM y4eOHOro Kypca, a (opMHpOBaHHE JIOTHUYECKHMX YMEHHH pacmpejensercs He TONBbKO II0
colep:KaTelIbHBIM JHHHAM, HO U II0 rogam oOydeHus. CojepxaHue oOpa30BaHHS, COOTBETCTBYIOIIEE
IIpeIMETHBIM pe3yibTaraM ocBoeHus @DenepalbHON padoyedl NporpaMMbl, PacIpelelNéHHBIM [0 ToxaM
0o0y4eHHUs, CTPYKTYPHPOBAaHO TaKUM 00pa30oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIHAIBHBIM BOIIPOCAM
oOydaronpecss oOpallaliNch HEOAHOKPATHO. DTO TMO3BOJISLET OPraHH30BaTh OBJAJIEHHE Te€OMETPHYECKHMH
MOHATHUSAMH H HaBbIKAMH TIOCI/IEIOBATEIBHO U MOCTYHATENbHO, C COOIIOIEHHEM IIPUHITUIIA IPEEMCTBEHHOCTH, a
HOBBIE€ 3HAHUS BKIIOYATh B OOMIYI0 CHCTEMY I'€OMETPHUYECKHX IPEICTaBICHHH OO0YJAIOIIUXCS, PACHIUPSS U
yrayomnss e€, o0pas3ys IpOYHbIe MHOKECTBEHHBIE CBS3H.

[Tepexoa K U3y4EHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE ITO3BOJISET:



co3JlaTh ycIoBUSA JUIA audepeHInanin o0ydeHHs, TOCTPOeHHS HHIUBUIYaTbHBIX 00pa3oBaTeIbHBIX
porpaMM, OOECHeYHTh YIAyONE€HHOE H3Yy4eHHEe TIeOMETPUH KaK COCTaBJIOMEH y4eOHOro ImpeaMera
«MaTeMaTHKay;

MIOATOTOBUTh OOYYAOIIUXCA K MPOJO/DKEHHIO H3Y4EeHHS MaTeMaTHKH C y4E€TOM BbIOOpa Oymyinei
npodeccuu, odecreunBas MPeeMCTBEHHOCTh MEK Ty 0OITUM H MPod eCCHOHATBHBIM 00Pa30BaHHEM.

Ha u3ydenne yde6HOTO Kypca «I eoMeTpusi» Ha yriayOoJI€HHOM ypoBHe oTBoauTcs 204 daca: B 10 Kiacce
— 102 gaca (3 gaca B Heziento), B 11 kimacce — 102 gaca (3 gaca B HeJlemio).



COJIEP KAHHUE OBYUYEHUA
10 KJIIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBe

OcHOBHBIE TNOHATHSA cTepeoMeTpHH. Touka, IIpsMas, IUIOCKOCTh, IIPOCTpaHCTBO. IloHgTHE 00
AKCHOMAaTHYECKOM IIOCTPOECHUH CTEPEOMETPHH : AKCHOMBI CTEPEOMETPUH U CIEACTBHUS U3 HUX.

B3aumHOe pacronoxeHwe IpAMBIX B IPOCTPAHCTBE. II€pPECEKAoOIIHecs, IlapallelIbHble |
CKpeluBaroiuecs npsamsele. [Ipu3Haky cKpeluBaromuxXcs IpsIMbIX. [lapaiiesbHOCTh IPSAMBIX U ITIOCKOCTEHN B
IIPOCTPAHCTBE: ITapajlIe]IbHBIE IPSAMBIE B IIPOCTPAHCTBE, IApaUIEIbHOCTh TPEX MIPSIMBIX, IM1apalIeIbHOCTH
OpsSMOH M IUIOCKOCTH. IlapamiensHOe M IeHTpadbHOE IPOEKTHpOBaHHE, H3o0pakeHHe ¢uryp. OCHOBHBIE
CBOIICTBa Mapa/UIeIbHOTO IpPOeKTHpoBaHUS. M3o0pakeHue QuUIyp B MapallelbHOH MPOEKIHH. YTJIBI C
COHAIIPaBJICHHBIMH CTOPOHAMHM, YIOJl MeEXAYy MpPSMBIMH B IpocTpaHCIBe. llapauienbHOCTh IUIOCKOCTEH:
Mapa/UielbHble IUIOCKOCTH, CBOHCTBA MapalIelIbHbIX IUIOCKOcTel. IIpocTefinme mpocTpaHCTBEHHbIE (UTYPHI
Ha IUIOCKOCTH: TeTpa’Ip, apaUle/IeNuIe]], IOCTPOCHHE CeUEeHHUI.

IlepnieHIUKYIIPHOCT IPSMOH M IUIOCKOCTH: IEPIEHIUKYISPHBIE IPSIMBIE B IIPOCTPAHCTBE, IIPSMBIE
Mapajljie/IbHble U IEepHeHAUKYSIPHbIE K IUIOCKOCTH, IPH3HAK MEPIEHANKYIIPHOCTH IIPIMOH H IIJIOCKOCTH,
TeopeMa O NPSMOH MNEePIEeHAUKYIIPHOH IUIOCKOCTH. OpToroHalbHOe NHpoeKTHpoBaHue. IleprieHaukysip u
HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSHHUE OT IMPSMOM J0 IIOCKOCTH, IPOeKITUs (GUTYypPBI Ha
IIOCKOCTE. IIeprieHaAuKyIIpHOCTD IUIOCKOCTEH: MIPU3HAK IIEPIIEHIUKYISIPHOCTH ABYX ILIOCKOCTeH. Teopema o
TPEX MEPIEHAUKYIIIpaXx.

VIl B IPOCTPAHCTBE: YroJl MeXIy IPSIMOH U IUIOCKOCTBIO, ABYIPAHHBIH YIOJ, JIMHEHHBIH YIOIl
JIBYTPAHHOIO yria. TpéXrpaHHBII U MHOIOTpaHHbIE YIJbl. CBOMCTBA IUIOCKUX YIJIOB MHOTOIPAHHOTIO YIJIA.
CBolicTBa IUIOCKMX M J[ABYIPAaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB H CHHYCOB A
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buasl MHOTOTpaHHUKOB, pa3BEPTKa MHOTOIpaHHMKA. [Ipr3Ma: n-yrojipHas npusMa, IpsaMasi 1 HaKJIOHHAst
IIpU3MBI, O0KOBas U IOJIHAsS IIOBEPXHOCTh NpU3MbL. [lapaiuienenumnes, IpsaMOYTOJIbHBIN TapajUleIelUIe] H ero
cBoiicTBa. KpaTyaiinme myTd Ha IIOBEPXHOCTH MHOTOIrpaHHUKA. Teopema Diutepa. IIpocTpaHcTBeHHAs TeopeMa
IMudaropa. ITmpaMuma: n-yroiapHas IHpaMHa, IpaBHIbHAsS U yceuéHHas mupamuasl. CBoiicTBa pédep
OOKOBBIX I'PaHEN IPaBWIbHOM IMpaMuabl. [IpaBHIbHBIE MHOTOIPAHHHUKHU: IIPAaBHIIbHAS IIPU3Ma M IIPaBHIbHAS
IIHpaMHU/Jia, IPaBIWIbHASA TPEYrolbHas MHPaMUIa U IPABIIBHBIA TeTpa’ap, KyO. IIpencraBienue o mpaBUIBHEBIX
MHOTOTPAaHHHKAX: OKTa’Ap, JOAEKa’3Ap H HKOCa AP.

Brlunciienne 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, quaroHany, yrisl. [Imomans 60KOBOM ITIOBEPXHOCTH U
IIOJTHOM ITOBEPXHOCTH IPSMOM IIPHU3MBI, IUIOINAAb OCHOBAHHUI, Teopema O OOKOBOH ITOBEPXHOCTH IIPAMOI
npu3Mel. [Inomans GOKOBOH ITOBEPXHOCTH M IOBEPXHOCTH IIPABWIBHOH IHPAMHJBI, TeopeMa O IUIOIIaJu
YCE4EHHON ITHPAMHUIEL.

CuMMeTpHs B IIPOCTPAaHCTBE. DJIEMEHTHl CHMMETPHUH IIPAaBUJIbHBIX MHOIOTPaHHHUKOB. CHMMETpPHUS B
NIPaBHWIBHOM MHOTOIDAHHHKE: CHMMETPHS IapalIelleNuesia, CHMMETPHS IPAaBWIBHBIX IIPU3M, CHMMETPHUS
IIPaBHIBHOHN ITHPAMUJIBL.

BeKkTOpbI H KOOPAHHATHI B IPOCTPAaHCTBe

IlonsTHs: BEKTOp B IIPOCTPAHCTBE, HYIEBOH BEKTOP, JUIMHA HEHYJIEBOIO BEKTOpa, BEKTOPHI
KOJUIMHEapHble, COHAIIPAaBIE€HHble M IIPOTHUBOIOJIOKHO HAIIPaBICHHBIE BEKTOpPBl. PaBEHCTBO BEKTOPOB.
JleficTBHS ¢ BEKTOpPaMH: CIOKEHHE M BBIUMTAHHE BEKTOPOB, CyMMa HECKOIBKHUX BEKTOPOB, YMHOJKEHHE
BeKTOopa Ha 4uciao. CBoHCTBa ciloxeHHsS BeKTOopoB. CBOINCTBa YMHOXKEHHS BeKTopa Ha yucio. [lonsartue
KOMIUIaHapHble BEKTOPHIL. [IpH3HaK KOMIUIaHApHOCTH TPEX BeKTOpoB. IIpaBuino mapamienenunena. Teopema o
Pa3lIoXEeHUU BeKTopa II0 TpEM HEKOMILIaHApHBIM BeKTopaM. IIpsgMoyronpHas cucreMa KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBS3b MeX1y KOOpPIHHAaTaMH BEKTOpa M KOOpAHMHATAMH TOYEK. YTOI
Mexy BeKTopaMu. CKalnsgpHOe IIPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHS: IWIMHAPHYECKas IIOBEPXHOCTh, KOHHYECKas IIOBEPXHOCTh, cdepudeckas ITOBEPXHOCTD,
oOpasyronue moBepxHocTed. Tema BpalleHHUs: IFUIMHAP, KOHYC, YCEUEHHBIH KOHYc, cdepa, map. B3aumuoe
pacmosiokeHne cdepbl W IUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cepe. M3o0pakeHHe Tel BpalleHHS Ha
I0cKocTH. Pa3BEépTKa MUaMHpa H KoHyca. CuMMeTpus chepsl U Iapa.



O0bEM. OCHOBHBIE CBOICTBa OOBEMOB Tell. TeopeMa 00 00bEME MPSIMOYTOIBHOIO IapajuielienuIieia u
cnencTBus U3 He€. OOBEM NMPSIMON M HAKIOHHOHM IIPU3MBI, [WIMHAPA, IMHpaMUAbLl U KoHyca. O0BEM IIapa U
[IapOBOTO CETMEHTA.

KoMOnHanmm Ten BpallleHHS U MHOTOTPaHHHKOB. IIpm3ma, BIMcaHHAs B IIIMHIP, OMHCAHHAS OKOJIO
nwmHapa. [Tepecedenne cdepbl U mapa ¢ IUIOCKocThIO. Kacanue mrapa u cdepsl miockoctbio. IloHsaTHe
MHOTOTPaHHHKA, OTIHCAHHOTO OKOJIO cepsl, cepbl, BIUCAHHONH B MHOT OTPAHHUK HIIH TEJIO BPALeHUSL.

[Inomags MOBEPXHOCTH LIUIMHIPA, KOHYca, IUIomangs cepbl U e€ dacteil. [logobue B IPOCTPaHCTBE.
OtHomeHne 00BEMOB, IUIONIAIell MOBEpXHOCTeH MoA0OHBIX (uryp. IIpeobpazoBaHue momo0Hs, TOMOTETHS.
Pemenue 3a1a4 Ha IDIOCKOCTH C HCIIOIb30BaHHEM CTEPEOMETPUUYECKUX METOI0B.

[TocTpoeHHe cedeHHH MHOTOTPAHHHUKOB M TeJl BpAalIeHHS: CEYEeHHS LWIMHApa (MapaielbHO H
NEPIEHAUKYIIPHO OCH), CeYeHHUs KOHyca (Mapa/UlelbHble OCHOBAaHHIO M IIPOXOMSINHE dYepe3 BEPIIHHY),
CEUeHHUs I1apa, METOJbl IIOCTPOCHHS CEUEHHI: METOJ CIIEIOB, METOJ BHYTPEHHETO IIPOEKTHPOBAHUSA, METO.
IIepeHOca CeKyIEeH MI0OCKOCTH.

BekTOpbI H KOOPANHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTBe. Onepaluu HaJ BeKTOpaMH. BekTopHoe yMmMHOXKeHHE BeKTopoB. CBolicTBa
BEKTOPHOI0 yMHOXeHHUS. IIpsMoyronpHasg cucreMa KOOpAUMHAT B IPOCTpaHCTBE. KoopauHaTel BeKTOpa.
Pasnoxenue BekTopa 110 6a3ucy. KoopiHHaTHO-BEKTOPHBII METOJ IIPU PENIEHUH I'eOMEeTPHYECKHX 3a1ay.

JIBH KeHHS B IPOCTPAHCTBE

JIBuxeHUs mpocTpaHcTBa. OTOOpakeHUs. J[BHKEeHUS U paBeHCTBO (uryp. OOIIHe CBONCTBA JBHKEHHIL.
Buzasl aBHKEeHHMI: IapajUlelbHBI IEPeHOC, LEHTpadbHas CHMMETPHS, 3epKajbHas CHMMETpPHS, IOBOPOT
BOKPYT IpsiMoii. [IpeoGpa3oBanus mogodus. IIpsmas u chepa Ditnepa.



ILNTAHUPYEMBIE PE3VJIBTATHBI OCBOEHUA YYEBHOI'O KYPCA «'EOMETPHUS»
(YIJIVBJIEHHBIA YPOBEHB) HA YPOBHE CPE/THET'O OBIIIET'O OBPA30OBAHNSA
JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh TPAKJAHCKOH IMO3UIIMH O0OyYaIOMIerocs Kak aKTHBHOTO U OTBETCTBEHHOIO WIEHA
POCCHICKOTO O0OIIeCTBa, IpeACTaBICHHEe O MaTeMaTHYeCKHX OCHOBaX ()YHKIMOHHPOBAHHS Pa3THYHBIX
CTPYKTYp, SBJEHHH, TpOLENyp TIpakIaHCKOro oOmecTBa (BBIOOPBI, ONPOCKI U APYroe), yMEHHe
B3aUMO/IEHICTBOBATh C COIIHATbHBIMU HHCTUTYTAMH B COOTBETCTBUH C UX (DYHKIUSIMH H Ha3HAUEHUEM;

2) maTpHOTHYeCKOe BOCIIUTAHHE:

cpopMHPOBAHHOCTH POCCHHCKON IPaKIaHCKOH HISHTHYHOCTH, YBaKEHHS K IPOILIOMY U HACTOSIIEMY
POCCHICKOH MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K JIOCTHKEHUSM POCCHICKHX MaTeMaTHKOB H POCCHHCKOH
MaTeMaTH4eCKOH IIKOJBI, HCIIOJIb30BaHHE HTHX JOCTIDKEHHH B APYIHX HayKaX, TEXHOJOTHAX, cdepax
KOHOMHUKH;

3) AIyXOBHO-HPAaBCTBeHHOE BOCIIMTaHHeE:

OCO3HaHHE TYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapoja, ¢ OpMHPOBAHHOCTH HPAaBCTBEHHOI'O CO3HAHMHSA,
3THYECKOT0 ITOBEJIEHHS, CBA3aHHOIO C IIPAKTHYECKUM IIPHMEHEHHEM IOCTHKEHHH HayKH U JeSTeIbHOCTBIO
Y4€HOTO, 0CO3HAHHE JIMYHOI0 BKIaJa B IOCTPOEHHE YCTONYHBOTO OYIYILIETO;

4) 5cTeTHYeCcKOe BOCIIMTaHHE:

3CTETUYECKOe OTHOILIEHHE K MHpPY, BKIKOYAs 3CTETHKY MAaTeMAaTH4eCKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3aJlay, PELICHHH, pacCyXKIEeHHH, BOCIPUHUMYHUBOCTH K MAaTeMaTH4YeCKHUM aclleKTaM pa3/IM4HbIX BHJIOB
HCKYCCTBA;

S) pusuyeckoe BoCIUTAHHE:

c(OpMHUPOBAaHHOCTh yMEHHS TIIPUMEHSTh MaTeMaTHUeCKHEe 3HaHMS B HHTepecax 30POBOTO H
Oe3omacHoro oOpa3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (340POBOE IIHTAHHE,
cOaTaHCHPOBAHHBIN pPEXHUM 3aHATHH W OTAbIXa, peryasapHas ¢Qu3ndeckas aKTHBHOCTH), (HU3HUECKOe
COBEPIICHCTBOBAHHUE IIPH 3aHATUSIX CIIOPTHBHO-0310POBHTEIbHOM A TEIbHOCTHIO;

6) Tpy10BOe BOCIUTAHHE:

TOTOBHOCTh K TPYAY, OCO3HAaHHE LIEHHOCTH TPYIOOTIOOUS, HHTepeC K Ppa3IHuHBIM cdepaM
Ipo(heCCHOHATBHON JeSTEIbHOCTH, CBA3aHHBIM C MaTEeMAaTHKOH M e€ MPWIOKEHUSMH, YMEHHE COBEpIIAaTh
OCO3HAHHBIN BBIOOpP Oynymied MpoecCHH M peaTu30BhIBATH COOCTBEHHBIE KU3HEHHBIE IJIAaHBL, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUI0 H CcaMO0OOpa30BaHUI0 Ha IIPOTSKEHHH BCeH JKHU3HH,
TOTOBHOCTH K aKTHBHOMY Y4acTHIO B PEIICHHH IIPaKTHUECKUX 3a7a4 MaTeMaTUUeCKOIl HallpaBI€HHOCTH,

7) 3KoJIoOrTHYecKOe BOCIIUTAHHe:

C(OPMHPOBAHHOCTh HKOJOTHYECKOH KYyJIbTYPhl, IIOHUMAHHE BIHSHHS COIIHAIbHO-?KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHHE IIPUPOJHOM U COIMAJBHOM Cpelbl, OCO3HAaHHE IVI00AIBHOIO XapakTepa
HKOJIOTHYECKUX IIPOOJIeM, OpHEHTalMs Ha IIPHMEHEHHe MaTeMaTH4YeCKUX 3HAaHWH IS pelleHHs 3aqad B
00IacTH OKpYKarollel cpensl, IUIAHUPOBAaHHE IIOCTYIIKOB M OLIEHKH HMX BO3MOXKHBIX IIOCIEINCTBUH s
OKPYKAroIIel Cpe/pl;

8) neHHOCTH HAYYHOI0 NO3HAHUS:

cpopMHPOBAHHOCTP MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH H
OOIIECTBEHHOH NPAKTHKH, MOHMMAaHHE MaTeMAaTHYeCKOH HayKH Kak chepbl UYeloBedecKoH esTeIhbHOCTH,
3TAllOB €€ pa3BUTHS M 3HAUYUMOCTH JUIS Pa3BUTHS I[UBHIM3AI[UM, OBJIAJCHUE $3BIKOM MaTeMaTHKH H
MaTeMaTH4eCKOH KyJIbTYpOH KaK CpPeACTBOM IIO3HAHHUS MHpa, TOTOBHOCTH OCYLIECTBISATH IPOEKTHYIO H
HCCIIEeI0BATENIbCKYIO NeATeIbHOCTh HHAUBHYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBIE YHHBePCcaJbHbIE YUeOHbBIE 1eliCTBHS

ba3oBble Jornveckne JelcTBHS:

BBIABIATP U XapaKTEPHU30BaTh CYIIECTBEHHbIE IIPU3HAKH MAaTeMaTHYECKUX OOBEKTOB, IIOHATHII,
OTHOIIEHHH MEXIy TOHATHAMH, (GOpPMYTHPOBATH OIpeJeeHHsS IOHATHH, YCTaHABIUBATH CYIIECTBEHHBIH
MPH3HAK KIacCH(UKAIIMH, OCHOBAHHUS JI1 0000IIEeHHS U CPaBHEHHS, KPUTEPHH ITPOBOJUMOr0 aHAIN3a;

BOCIIPpHHHUMATh, (OPMYIHPOBATh U MPEOOPa30BHIBATh CYKIACHHUS: YTBEPIAUTEIbHblE U OTPUIlATEIbHEIE,
€IMHUYHbIE, YACTHBIE U OOIIIHE, YCIOBHBIE;



BBIABIATh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBS3HM M IIPOTHBOpPeYHs B (akTaX, JaHHBIX,
HaOIIOJAEHUAX H YTBEPAKIEHHUSX, IIPe/IaraTh KPUTEPHUH JIJIS BBISIBICHHS 3aKOHOMEPHOCTEH U IIPOTUBOPEIHIL;

Jle71aTh BBIBOJBI C HCII0JI30BAaHHEM 3aKOHOB JIOTHKH, J€AYKTUBHBIX H MHAYKTHBHBIX YMO3aK/IFOUCHHII,
YMO3aKIFOYeHHH 110 aHAJIOTHH;

IPOBOAUTh CAMOCTOATEIBHO JIOKA3aTeIhCTBA MATEMAaTHYECKHX VIBEp/KACHHH (IIpIMble M  OT
IIPOTUBHOTO), BBICTPAMBATh ApPTYMEHTALMIO, IIPUBOJUTH IPHUMEPHl U KOHTPIPHMEPHl, OOOCHOBHIBAThH
COOCTBEHHBIE CYKIEHHS U BEIBOJIBI,

BBIOHpATh CIIOCOO penieHusl y4eOHOH 3aJadu (CpaBHHBAaTh HECKOJBKO BapHAHTOB DEIICHHUS, BHIOHPATH
Hau0oI1ee MOAXOIAIIUN C YIETOM CAMOCTOSTEILHO BbIIEIEHHBIX KPUTEPHUEB).

ba3oBble nccileoBaTeIbcKHe 1eHCTBHS:

HCIIONIb30BaTh BOIPOCHI KaK HCCIIENIOBATEIbCKHII HHCTPYMEHT IO3HAHHUS, (HOPMYIHPOBAThH BOIIPOCHI,
buxcupyromue MIpPOTHBOpeUHe, MpoGIeMy, yCTaHAaBIMBAaTh HMCKOMOE M JaHHOe, (OpPMHpPOBATh THIOTE3Y,
apryMeHTHPOBATH CBOXO IIO3UIIUI0, MHEHHE;

IIDOBOJHUTH CAaMOCTOSTEIbHO CIUIAHMPOBAHHBIN SKCIEPHMEHT, HCCIENOBAaHHE II0 YCTAaHOBIICHHIO
0COOEHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJIECHUS, IIPOllecca, BBISBICHUIO 3aBUCUMOCTEH MeXy 00BEeKTaMH,
SIBIIEHUSIMH, IIPOLIECCAMH;

CaMOCTOSITEbHO (OPMYTHPOBATH 000OIIEHHS U BBHIBOABI IO pe3yIbTaTaM MPOBEJEHHOTO HAOTIONEHUS,
HCCJIeI0BaHUS, OLIEHUBATH I0CTOBEPHOCTD ITOJIYYEHHBIX PE3yIbTaTOB, BEIBOJOB H 0000IIECHHIT;

IIPOTHO3HPOBATH BO3MOKHOE pa3BUTHE IIPOLIECCA, a TAKKE BBIJBUIATh IIPEIIIOIOKEHHS O €r0 Pa3BUTHH B
HOBBIX YCJIOBHSIX.

Padora ¢ uHpopManmeii:

BBIBIATh AePUIUTHI HHGOPMAIHH, JAaHHBIX, HEOOXOAMMBIX JUIS OTBETa Ha BOMPOC M JUIS PENIeHHS
3a[1a4y,

BBIOHpPATh HMH(POPMAIIMIO W3 HMCTOYHHKOB PA3IMYHBIX THUIIOB, aHAIU3HPOBATh, CHCTEMAaTH3HPOBATh U
HHTEPIPETHPOBATh HHPOPMAIIHIO PAa3IHIHBIX BHIOB U ()OPM IIpeICTaBIEHHUS;

CTPYKTYPHPOBATh HH(POPMAIIHIO, IPEICTABIATH €€ B Pa3IHUHBIX (popMax, WITIOCTPHPOBATh TpaUIeCcKH;

OLIEHHBATh HAJI€KHOCTh HH(OPMAITUH II0 CAMOCTOSTEILHO C(HOPMYTHPOBAHHBIM KPUTEPHSIM.

KomMyHHKaTHBHbIe YHHBepca/IbHbIe YieOHbIe 1eliCTBHS

OO0menne:

BOCIIPHHUMATh M (POPMYIHPOBATH CY/KJEHHS B COOTBETCTBUH C YCIOBHSMH H LIESIMH OOIIEHUS, SCHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3P€HHUS B YCTHBIX U IHCHMEHHBIX TEKCTAX, 1aBaTh IIOSICHEHHS 110 XOAY
pelIeHus 3a/1a4i, KOMMEHTHPOBATh I1I0Ty4€HHBIH pe3yibTar,

B XoJe OOCYXIEHHS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMOH TeMbl, IPOOJIeMBI, pelracMoi
3a]]a4d, BBICKA3bIBAaTh HMJEH, HAIlEJIEHHbIe HAa IOHUCK PELICHHS, COIIOCTABIATh CBOU CYKIEHHUS C CYXKIECHHUIMHU
OPYTHX YYaCTHUKOB JHAajJora, OOHAapyKHBaTh pa3IHdHe M CXOJCTBO ITO3HIMI, B KOPPEKTHOH Qopme
(bopMyIHPOBATH Pa3HOTIACHS, CBOU BO3PAKEHHUS;

IIPEJICTABIISATh Pe3yIbTaThl PEIIEeHHUS 3a/a4dl, SKCIIEpUMEHTa, HCCIIEJOBAHNS, IIPOEKTa, CAMOCTOSTEIbHO
BBIOHPATh (hOPMAT BHICTYIUIEHUS ¢ YIETOM 3aJ1a4 MPe3eHTAIMH H 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHBIe YHHBepCAIbHbIE YieOHBIE TelcTBHS

CaMoopraHu3amnus:

COCTAaBIATH ILIAH, AITOPUTM pEINIEHHS 3aJavd, BBHIOHPATh CIIOCO0 PElIeHHS ¢ YIETOM HMEOIIUXCS
PecypcoB U COOCTBEHHBIX BO3BMOJKHOCTEH, apTyMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIIEHUH C YIETOM
HOBOH HH(OPMAIIIH.

CaMOKOHTPO.1b, SMOIIHOHAIbHBII HHTE/LVIEKT:

BIQJIeTh HABBIKAMH II03HABATENBHOH pedIeKCHH KaK OCO3HAHHS COBEpHIaeMBIX JEHCTBHH U
MBICITUTEIBHBIX MPOIIECCOB, HX PE3yIbTAaTOB, BIaJeTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOIIS Ipollecca H
pe3yIbTaTa pelleHHs MaTeMaTHIeCKOH 3a/1a4H;

IpeIBHETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NPH PEIIEHHH 3aJadHd, BHOCHTh KOPPEKTHUBHI B
JeSTETTBHOCTh Ha OCHOBE HOBBIX OO0CTOSTENIBCTB, TAaHHBIX, HAilIEHHBIX OIIHNOOK, BEISBIEHHBIX TPYIHOCTEIT;

OIIEHHBATh COOTBETCTBHE pe3yilbTaTa IEIH H YCIOBHAM, OOBACHATh HPHYHHBI JOCTIKEHHS WIIH
HEJIOCTIKEHHS Pe3Y/IbTaTOB JeITeTbHOCTH, HAXOIUTh OIIHOKY, JaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecCTHasI 1eATeIbHOCTD:



IIOHUMAaTh M HCIIOIB30BaTh IIPEHMYIIECTBA KOMAaHIHOH H HHIUBHAYAJIbHOH pabOThl IPH PpeNIeHHH
y4eOHBIX 3a/ad, [PHHUMATh I€JIb COBMECTHOM JeSTeIbHOCTH, IUIAaHHPOBAaTh OPraHU3AllMI0 COBMECTHOM
paloThl, paclpeneisiTh BUIBI padoT, JTOrOBapHUBAaThCA, OOCYKAATh IIPOLECC M Pe3ylbTaT padoThl, 00001aTh
MHEHUS HECKOJIBKUX JIFOJIEH;

y4acCTBOBaTh B TPYIIOBHIX (opMax paboTbl (0OCYKIEHHS, OOMEH MHEHHI, «MO3TOBBIE IITYPMBI» U
HHBIE), BHIIOTHATh CBOIO 9acTh PaboThl U KOOPAUHUPOBATH CBOM AEHCTBHUS C APYTHMMH WIEHAMH KOMAaHPbI,
OILIEHUBATh KAueCTBO CBOErO BKJIaJa B OOMIMH MPOAYKT IO KPHUTEPHSM, c(HOPMYITHPOBAHHBIM YUaCTHHKAMHU
B3aUMOJCHCTBUS.

HHPEJIMETHBIE PE3YJIBTATBI

K koHi1ry 10 K1acca 00ydarOmUiics HayIUTCS:

o CBOOOJIHO OIIEPHPOBaTh OCHOBHBIMH IIOHATHSMH CTEPEOMETPHHM IIPH pEIIeHHH 3ajad u
IIPOBEJEHUHN MaTeMaTHYECKUX PACCYKIECHUH;

. IIPHUMEHATH aKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX IIPH PELIeHUH F'eOMEeTPUYECKHX 3a/1a4;

. KTacCH(UIMPOBAaTh B3aUMHOE pACIOJIOKEHHe TIPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, IIPSIMBIX H IIJIOCKOCTEHN B IIPOCTPAHCTBE;

. CBOOOJIHO OIIEPUPOBATh IIOHATHAMH, CBSI3aHHBIMH C YITIAaMH B IIPOCTPAHCTBE: MEXAY NPSIMBIMU B
IIPOCTPAHCTBE, MEKY IIPSIMOH U IUIOCKOCTBIO;

. CBOOOJHO OIIEPUPOBATH IIOHATHSAMH, CBSI3aHHBIMU C MHOIOTPAaHHHUKAMH,

. CBOOOJHO  pacmo3HaBaTh OCHOBHbIE BHIBl MHOTOTPAaHHHKOB  (IIpH3Ma, IHpPaMHJa,
MIPSIMOYTOJIbHBIN MapajvieIenuIe, Kyo);

. KIacCH(HUIMPOBATh MHOT OTPAaHHUKH, BBIOHUPAst OCHOBAHHUS JIIS KITaCCH(HKAIIHH;

. CBOOOJIHO OIIEPUPOBATh IOHATUSIMH, CBS3aHHBIMU C CEU€HHEM MHOTOI'DAHHHUKOB IIJIOCKOCTHIO;

o BBIIIOJIHATh IMapaUlesbHOe, IIEHTPaIbHOE H OPTOrOHAIBHOE IIPOEKTHpPOBaHHE (HUTYP Ha
IJIOCKOCTB, BBIIOJHATh H300pakeHUs (PUryp Ha IIOCKOCTH;

. CTPOUTH C€UEHHS MHOTOIPAaHHHKOB PA3IHYHBIMH METOJAMH, BHIIOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeKU 3 PUCYHKOB IIPOCTBIX 00BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHH3Y;

e BBIYHUCTIATH IUIONIAJN ITOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma, MHPaMHa), TeOMETPHIECKUX
TeJl ¢ IPUMEHEHHEM (opMYyII;

o CBOOOJIHO OIIEPUPOBATh IOHATHSAMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh
CHMMETPHUH, IIEHTP, OCh H IUTOCKOCTh CHMMETPUH (HUTYPHI;

. CBOOOJIHO OIIEPHPOBaTh IIOHATHSMH, COOTBETCTBYIOIIMMH BeKTOpaM H KOOpAHHAaTaM B
IIPOCTPAHCTBE;

o BBIIIOHATH JEHCTBUS HaJl BEKTOPAMU;

o pemate 3aJa4d  Ha J0Ka3aTelIbCTBO MAaTeMAaTHYeCKUX OTHOIIEHHH H  HaXOXICHHe

TeOMETPHYECKUX BEIUMYMH, IIPUMEHSS U3BECTHblE METOAbl IIPH pEIIeHHH MaTeMaTHYecKHUX 3ajad
IIOBBIIIEHHOI'0 U BEICOKOTO YPOBHS CIIOKHOCTH;

o IIPHMEHATH IIPOCTEHIINEe IPOrPaMMHBIE CPECTBA U IEKTPOHHO-KOMMYHHKAIMOHHBIE CHCTEMBI
IIPH PELIEHUH CTEPEOMETPHIECKUX 33134,

. U3BJIEKaTh, IPeOOpPa30BBIBATH W HMHTEPIPETHPOBATh HH(YOPMAIIMIO O IPOCTPAHCTBEHHBIX
reoMeTpudecKux (Urypax, mpeacTaBIeHHYIO Ha YepTeKaX H PUCYHKAX;

. IIPUMEHATh IIOJIyYeHHBle 3HAHUS Ha IPAKTHKE: CPaBHHUBATh M aHAIM3HPOBATH pPeEalbHBIE
CUTYaIlUH, IPHMEHSITh H3yJeHHbIe IOHATHS B IIPOIlecce MOUCKA PEelIeHHs MaTeMaTHIeCKH chopMyTHPOBAHHOM
po0IeMBl, MOJIEIHNPOBATh pealbHble CUTYAllMH Ha A3BIKE T€OMETPHH, HCCIIEeI0BaTh IIOCTPOEHHBIE MOJEIH C
HCIOJIb30BAaHHEM T'E€OMETPHUYECKUX IIOHATHUH M TeOopeM, alliapara ajareOpbl, peniaTh MMpPaKTHYECKHE 3aJadd,
CBSI3aHHBIE C HAXOXKJACHHEM IeOMeTPHYECKUX BEIHYHH;

. UMETh IIPEJICTAaBICHHUS OO0 OCHOBHBIX JTallax pPa3BHTHUS TE€OMETPHH KaK COCTaBHOH YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K xoHIiry 11 ki1acca o0y4aroluiics HayqIuTCS:

. CBOOOIHO OIIEpHPOBAaTh IIOHSATUSMH, CBS3aHHBIMH C IWIHHIPHYECKOH, KOHHYECKOH U
cepuaecKoil MOBEPXHOCTIMHU, 0OBSICHATH CIIOCOOBI TOTYIeHHS;



. OIlePUPOBATh MOHATHAMHU, CBSA3aHHBIMU C T€JaMH BpAIlleHUS: IMIMHIPOM, KOHycoM, chepoit u
[1apoM;

o pacro3HaBaTh Tella BpamleHHus (IFUIMHIP, KOHyc, chepa H map) U OOBICHATH CIIOCOGHI
MTOTTy9IeHHUs Tl BPAIleH s

o KITacCH(UIIPOBATh B3aUMHOE PACIIONI0KEHHE Chephl H ITOCKOCTH;

. BBIYHCIIATh BETHYHHBI 3J€MEHTOB MHOTOTPAHHHKOB M Tel BpalleHHs, 00BEMBI M ILUIOMIAIH
MTOBEPXHOCTEH MHOTOTPAHHUKOB U TeJI BPALIeHH, TeOMETPHIECKHX TeJI C IIPUMEHEHUEM (hOpPMYI;

. CBOOOIHO OIEPHPOBAaTh IOHATHIMH, CBS3aHHBIMH C KOMOHHAITMSIMH Tel BpalleHHS H

MHOTOTPAaHHHKOB: MHOTOTPAaHHHUK, BIIHCAHHBIH B c(epy H OIHCAHHBIH OKOJ0 cdepbl, cdepa, BIHCAHHAS B
MHOTOTPAHHHK WM TeJIO BPalIeHHS;

. BBIYHCTISTH COOTHOIIEHHS MKy IUIOIIAIIMU IIOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TeT;

. n300paxaTh H3ydaeMble (DUIYPHI, BBHINOIHATH (BBIHOCHBIE) IIOCKHE YePTEKH U3 PUCYHKOB
IPOCTHIX 0OBEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUSHHUS Tell BPalleHH s,

. U3BIIEKAaTh, HHTEPIPETHPOBaTh W IPeoOpPa30BBIBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTPHYECKHX (PUTypaxX, MpeICTaBICHHYIO Ha YepTekaX H PUCYHKAX;

. CBOGOIHO OTIEPHPOBATh IIOHATHEM BEKTOP B IPOCTPAHCTBE;

. BBITIOJTHATH OTEPAIIHH HaJl BEKTOPAMH,

o 3aJ1aBaTh IUTOCKOCTh YPaBHEHHEM B J€KaPTOBOH CHCTEME KOOPIHUHAT;

o pelnaTth reoMeTpHUYECKHe 3aJadd Ha BBIUHCICHHE YIJIOB MEXIY MPSIMBIMH H ILTOCKOCTSIMH,

BBIUHCIIEHHE PACCTOSHUN OT TOYKH JI0 IUIOCKOCTH, B II€JIOM, Ha IIPUMEHEHHEe BEKTOPHO-KOOPAUHATHOTO MeToAa
MIPU PeIlleHUH;

° CBOOOJHO OIEPUPOBATh IOHATHAMH, CBS3aHHBIMH C JBHJKEHHEM B IIPOCTPAHCTBE, 3HATh
CBOICTBa JBH KEHHII;

° BBIIIOJIHATh M300paK€HHUS MHOTOTPAaHHUKOB M Tell BpallleHHUS IPH IapalyIeIbHOM IIepeHoce,
IEHTPaJIbHOU CUMMETPHH, 3€PKaTbHON CHMMETPHH, IIPH IIOBOPOTE BOKPYT MPSIMOI, Mpeodpa3oBaHUs TO100HS;

° CTPOUTHh CEYeHHS MHOTOTPAHHHKOB M Tell BpalleHHSA: CeYeHHS IWIHHIpa (MapayielbHO H
MEePIIEHIUKYISIPHO OCH), CeUYeHHS KOHyca (IlapaUlelbHble OCHOBAaHHMIO H TPOXONSIIHE Yepe3 BepIIHHY),
CEYeHHS I1apa;

° UCIIONIB30BaTh METOJbl IIOCTPOEHHS CEeYEeHHH: MeTOJ CIeJoB, MeTOJ BHYTPEHHETO
IIPOEKTHPOBAHUS, METO]T IIepeHoca CeKyIIeH MI0CKOCTH;

. JIOKa3bIBaTh T€OMETPHIECKHE YTBEPKIACHHS;

. OpPUMEHATh  TeoMeTpuueckue (akThl JUIS  pelIeHHs  CTepeoMeTpPHYecKHX  3ajad,
IIPeJIOo.IaraloINX HECKOIbKO IIaroB PelIeHus, eCIIH YCIOBHS IIPUMeHEeHHS 3a/1aHbl B IBHOH U HESIBHOH (opMe;

. pemiaTth 3aJadd  Ha JOKa3aTeIbCTBO MAaTeMAaTHYECKHX OTHONIEHHH W  HaXOXKIeHHE
TeOMEeTPHYECKUX BeTHYHH;

. IPUMEHATh IPOTPAaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI IIPU PellleHHH
CTepeOMEeTPHIECKHX 3a/1aY;

. IPUMEHATh IONTY4YeHHblE 3HAHHMA Ha IPAaKTHKe: CPaBHHUBATh, AaHAIH3HUPOBAaTh U OIEHUBATh

pealbHble CHTYAallMH, MPHMEHSATh H3y4YeHHBIE IMOHSATHS, TEOPEMBI, CBOWHCTBAa B MpoIlecce MOUCKA PElIeHHS
MaTeMaTHIecKH c(hOpPMYIHPOBAHHOH MpPOOIEeMbI, MOIETHPOBATh peaabHble CHTYAllHH Ha S3bIKe T€OMETPHH,
HCCTIeZIOBAaTh IIOCTPOSHHBIE MOJETH C HCIOJb30BAaHHEM TeOMETPHYECKHX IIOHATHH H TeopeM, allmapara
anreGphl, pelIaTh MPaKTHYECKHE 3a/1a9H, CBI3aHHBIE C HAXOXKIeHHEM ITeOMEeTPUIECKUX BETHIHH;

. UMeTh TPEJCTaBIEeHUS 00 OCHOBHBIX JTalaX pPAa3BHTHS TeOMETPHH KaK COCTaBHOH YacTH
(byHIaMeHTa pa3BUTHSA TEXHOJIOTHIL.



KPUTEPHUH OIIEHKH! 3HAHUHN YUANIIIXCS

@®opMbl KOHTPO.IS: pallOHHAs He3aBHCHMAas JHArHOCTHKA, aJMHHHCTpPaTHBHAs KOHTPOJIbHAs padoTa,
KOHTPOJIbHAS padoTa, IIPOBEPOYHAs CaMOCTOSITe/IbHAs paboTa, caMOCTOSsTelIbHas paboTa, 3a4eT II0 TEOpHH,
3a4eT 110 MpaKTUKe, TeCT, MaTeMaTHYeCKHH JUKTAHT, JOMAIIHSAS KOHTPOJbHAas paboTa, YCTHBIH CUET,
IIpaKTH4ecKas padoTa, ToMallHAsg paboTa, YCTHBIN CUET, HecleJoBaTelIbeKas padoTa.

JI1s oLleHHBaHHUS IIPeIMETHBIX Pe3yIbTaToB II0 ydeOHOMY mpenaMmeTy «MaTemaTHkay OIpelesIeHO IIATh
YPOBHEH JTOCTHKEHHH yJalIUXCS, COOTBETCTBYIOIIUX OTMETKAM OT «5» J0 «1».

ba30BbIil yPOBEHb JOCTHKEHHI — YPOBEHB, KOTOPBI JEMOHCTPHPYET OCBOEHHE Y4eOHBIX JEHCTBHU C
OTIOPHOM CHCTEMOH 3HAaHUIl B paMKax JHara3oHa (Kpyra) BbIAEIEHHBIX 3aJad. OBiajieHHe 0a30BBIM YPOBHEM
ABISETCS OocmamoyHeiM IS MPONOJDKEHHS OOydYeHHS Ha CIeAYIoLIeH CTyIleHH o0pa30BaHUSA, HO HE II0
IpoIIPHOMY HampaBlIeHUI0. J[OCTHKEHHIO 6a30BOTO YPOBHS COOTBETCTBYET OIE€HKA «YyOBIETBOPUTEIHHOY
(1 oTMeTKa «3», OTMETKA «3aUTEHOY).

IIpeBpilienue 6a30BOr0 YPOBHS CBHJETEIHCTBYET 00 YCBOCHHMH OIIOPHOH CHCTEMBI 3HAHHI Ha YPOBHE
OCO3HAHHOTO IIPOM3BOJIBHOTO OBJTAJCHHS y4eOHBIMH JEHCTBHSAMH, a TaKkKe O Kpyrosope, IMHPOTe (WIH
U30HpaTeIbHOCTH) HHTepecoB. [{enecooOpa3Ho BEIAETHTH CIIEAYIONIHE IBa YPOBHS, IIPEBHIMIAONTHE Ga30BbIiL:

- IOBBIIIEHHBI YPOBEHD JIOCTIKEHHS IITTAHUPYEMBIX Pe3y/IbTaTOB, OLEHKA «XOPOMIO» (OTMETKa «4»);

- BBICOKHH YPOBEHbB JIOCTH/KEHHUS IIAHUPYEMBIX Pe3y/IbTaTOB, OI[eHKA «OTIHYHO» (OTMETKA «5»).

IIoBBIIIEHHBINH M BBICOKHH YPOBHH JOCTIDKEHHS OTIHYAIOTCS IO IIONHOTE OCBOCHHS IUIAHHPYEMBIX
Pe3yIbTaTOB, YPOBHIO OBIAJE€HUS Y4eOHBIMH NEHCTBHAMH H C(OPMHPOBAHHOCTHIO HHTEPECOB K JAHHOMN
MIpeIMETHOH 001aCTH.

WupuBuayanbHble TPAEKTOPUH 00y4eHUs 00Y4JarOIIUXCs, JEMOHCTPUPYIOIIUX OBBIIIEHHBIH U BBICOKUI
YPOBHH JIOCTHKEHHUH, Ie7IeCO00pa3Ho (JOPMHPOBATH ¢ YIETOM HHTEPECOB 3THX 00YYAIONIUXCSA H X IUTAHOB Ha
Oyaymee. [Ipu HaIUYMHM YCTOHYHBBIX HHTEPECOB K y4eOHOMY IpeAMeTy M OCHOBAaTEIbHOH ITOATOTOBKH IIO
HEMy TakKHe OOydJarolluecs MOIYT OBITh BOBJIEUYEHBl B IPOEKTHYIO JI€ATEIBHOCTh II0 IIPeaMETy U
COPHEHTHPOBAHBI Ha MPOIOIKeHHEe 00yJeHHs B CTapIINX KIaccax 10 JaHHOMY IPOQIIIO.

Jlis  ommcaHHd TOATOTOBKH OOYYaIOIIHUXCS, YPOBEHb JOCTHUKEHHII KOTOPBIX HIDKE 0a30BOro,
11e71ec000Pa3HO BBIAEIUTH TaKKe Ba YPOBHS:

- HU3KHH YPOBEHb JIOCTIKEHUI, OLIEHKA «710X0» (0TMeTKa «1», «2»), He HOCTHKeHHe 6a30BOr0 YPOBHA
(TTOHIKEHHBIN U HU3KHH YPOBHH JOCTHKEHHI) (PUKCHPYETCS B 3aBUCHMOCTH OT 00BhEMa H YPOBHSI OCBOEHHOTO
U HEOCBOEHHOTO COJIeP/KaHUS IIPeIMETa.

Kak mpaBuio, MOHMKEHHBIH YPOBEHb JOCTIKEHHH CBHJETEIBCTBYET 00 OTCYTCTBHH CHCTEMAaTHYECKOMH
0a30BOI ITOArOTOBKH, O TOM, YTO O0YyJarOIIUMCS HE OCBOEHO JaKe U IOJOBHHBI IUIAHUPYEMBIX Pe3YyJIbTaToB,
KOTOpBIE€ OCBaMBAaeT OOJBIIMHCTBO OOYYAOIINXCS, O TOM, YTO UMEIOTCS 3HAUYUTEIIbHBIE IPOOENbl B 3HAHUIX,
JNanpHelee o0ydeHHe 3aTpyaHeHo. [Ipu >ToM o0OydYaromiuiics MOKET BBIIOJHATH OTAEIbHBIE 3aTaHHUS
MOBBIIIEHHOT 0 YPOoBHS. J[aHHAas rpymma o0yJaromuxcs (B cpelHeM B XoJie 00y4eHHs COCTaBIIAIoNIas 0Koo 10
%) TpeOyeT cHelHaIbHON JHATHOCTHKH 3aTPYAHEHUI B 00y4eHHH, IPOOEIOB B CHCTEME 3HAHUH U OKa3aHHA
LieJIeHAIPaBIeHHON IOMOIIH B JOCTUKEHUHN 0a30BOTO YPOBHS.

Huskuit ypoBeHb OCBOCHHUS IUTAHUPYEMBIX PE3Y/IbTaTOB CBUAETEIBCTBYET O HAJTUYHH TOIBKO OTHEIBHBIX
(bparMeHTapHBIX 3HAHHUI IO MpeIMeTy, AalbHelIee o0yueHHe MPaKTHIeCKH HEBO3MOKHO. OOydaroummcs,
KOTOpBIE JEMOHCTPHPYIOT HH3KUH YPOBEHBb JOCTHKEHUH, TpeOyeTcs cIlel[HalbHAs IOMOIIb HE TOJIBKO II0
y4eOHOMY MpeaMeTy, HO U 10 (OPMHPOBAHHIO MOTHBAIIMH K OOYUEHHIO, Pa3BHTHIO HHTepeca K H3ydaeMOil
[IpeMeTHOH 001acTH, IOHUMAHHIO 3HAYUMOCTH IIpeMeTa JJI KU3HU U JIp. ToIbKO HaIMuHe IOJIOKUTEIbHON
MOTHBAIMH MOKET CTaTh OCHOBOH JIMKBUAALINH IIPOOEIOB B O0YUEHUH I JAHHOH IPYIIIIEI 00yJarOIHXCS.

HopMblI oLleHOK MHCbMEeHHBIX PA00T: THI KOHTPOJ/ISI — KOHTPOJIbHAs

(KOoHTpoJIbHAs paboTa, IPOBEPOUYHAs cCaMOCTOSITeIbHAsA Pad0oTa, 3a4eT 10 IIPAKTUKE).

10 MaTeMaTHKe, airedpe u reomerpun B V—IX ki1accax

CopepxaHue U O0BEM MaTepHala, BKIHOYA€MOIO B KOHTPOJIBHBIE IHCbMEHHBIE Pa0OThl, a TaKXkKe B
3aJaHus i1 TOBCEQHEBHBIX MHUCHMEHHBIX YIPaKHEHHH, ONpPeAesSIoTcs TPeOOBaHHSIMH, yCTAaHOBJIECHHBIMHU
oOpa3oBaTebHON nporpaMMoii. 1o XapakTepy 3aiaHUl MHCbMEHHBIE Pa0OThI COCTOMAT:

a) TOJIBKO U3 IPUMEPOB;

0) TOJIBKO U3 3a7adY;

B) U3 3a/1a4 U IIPUMEPOB.



OrmeHKa MHCBMEHHOH pabOThl ONpedenseTcs C Y4ETOM, IPekIe Bcero e€ oOmero MaTeMaTHYecKOro
YPOBHS, OPHTHHAIBHOCTH, IOCJIEI0BAaTEIbHOCTH, JOTHYHOCTH €€ BBIIOJIHEHHS, a TaKkKe 4YHClIa OMIMOOK H
HEeJI0UETOB U KadecTBa 0(opMIIeHHS pabOTHI.

Oumoka, noemopswowasca B OJHON padoTe HECKOJIBKO pa3, pacCMaTPUBAETCA KaK OJJHAa OIIMOKa.

3a opgozpaghuueckue ownbku, TOMYyINICHHBIE YAeHHKAMH, OIIEHKA He cHuxcaemcs; 00 opdorpaduaeckux
ommOKax JOBOOUTICA JO CBENEHHS IIperojaBarTels pPyccKoro s3bplka. OgHAaKo OMMOKM B HallMCAaHUU
Mamemamuyeckux mepMuHog, YK€ BCTPEYABIIMXCS IIKOJIBHHKAM Kiacca, JOJKHBI YYHUTBIBAaTbCH Kak
Hedouémul B paboTe.

[Ipu omeHKe MHUCHPMEHHBIX PAa0OT IO MaTeMATHKE DPA3IUYaAlOT 2pybdvie ouiubKu, owubKu U Heoouémaol.
Ilone3Ho IOroBOpUTHCS O €QMHOH IS BCEro 0Opa30BaTEeIbHOTO YUPEXKJIECHUS CHCTEME IIOMETOK Ha IIOJIIX
ITHCBMEHHON PaboThl — HAMpPHUMep, Tak: V — HeJ0UET, | — ommbka (Herpybas ommoka), = — rpyoas ommoka.

Ipybuimu B V—VI KinaccaX CUHMTAlOTCS OIIMOKH, CBS3aHHBIE C BOIPOCAMH, BKIIOYEHHBIMH B
«Tpeboeanua k ypoeHIO NOO20MOGKU OKAHYUGAIOWJUX HAYATLHYIO WIKOTY» 00pa30BaTelIbHBIX CTAaHIAPTOB, a
TaKKe IMOKa3bIBAIOIINE, YTO YUCHHUK HE YCBOMI BOIIPOCHl M3YUEHHBIX HOBBIX T€M, OTHECEHHBIE CTaHIApTaMHU
OCHOBHOT'0 00111er0 00pa30BaHMs K YHCIY 0043aTE/IbHBIX /I YCBOEHUS BCEMHU YYCHHKAMH.

Tak, Hampumep, K IrpyObIM OTHOCSATCS OIIMOKH B BBIYHCIEHHSAX, CBHJETEILCTBYIOLIHE O HE3HAHUHU
Ta0JIUIIB] CIIOKEHUS WIH TaOIHMIBI YMHOKEHHS, CBSI3aHHBIE ¢ HE3HAHHEM aJITOPUTMA ITHCbMEHHOTO CIIOKEHHUS U
BBEIYUTAHUS, YMHOXKEHHS U JEJIEHUS Ha OQHO- MM JBY3HAYHOE YHCIIO U T. II., ONIHOKH, CBHIETEIbCTBYIOLIHE O
HE3HAHUH OCHOBHBIX ()OPMYJI, MPaBHJI M SBHOM HEYMEHHHM HUX NPHMEHATh, O HE3HAHHU NPHEMOB pPENICHUS
3aJ]1a4, AHAJIOTMYHBIX paHee U3 yYEHHBIM.

leLMe‘l(IHlle. Ecnu 2]7_1/6(1}1 0[“1[61(‘(1 ecmpedaenics e pa6ome MOALKO 6 0OHOM ciydyae U3 HeCKOJIbKUX
AHAJ102UYHbIX, 10 npu Ol[eHKep(I60HlbI mMa oumuobKra moxicem 6blnlb npupaeHeHa K Heepy6017.

[IpuMepaMu Hespybwvix owitbox SBISIOTCSA: OMIMOKH, CBS3aHHBIE ¢ HEJAOCTATOYHO ITOJHBIM YCBOEHHEM
TEKYIIEro y4eOHOTO MaTepuaia, He BIOJIHE TOYHO ¢()OPMYTHPOBAHHBIN BOMPOC WIH MOSCHEHHE MIPU PEIIeHHH
3a7]a9i, HETOYHOCTHU IIPU BHIIOTHEHHH T€OMETPHYECKHUX IIOCTPOEHUH H T. II.

Heoouémamu CcYATAOTCS HEPAMOHAIBHBIE 3aIlFCH IIPH BBIYHCIEHHUSIX, HEPAallHOHAJIbHBIE IIPHEMBI
BBIUHCIICHHI, IIpeo0pa30BaHUil M PENICHUN 3ajlad, HEOPEKHOE BBHIIIOJHEHUE YEPTekKEeH M CXeM, OTJe/IbHBIE
IIOTPENTHOCTH B ()OPMYIHPOBKE IMOSICHEHHS WIH OTBeTa K 3ajade. K Helmou€TaM MOXKHO OTHECTH U JApyTHe
HEJOCTATKH paOoThl, BEI3BAHHBIE HEJOCTATOYHBIM BHHMAHHEM YYaIIUXCS, HAIpUMep, HEIOJIHOE COKpAaIleHHe
npo0ell UM WICHOB OTHOLICHHS;, oOpalleHHe CMENIaHHBIX 4HCell B HElPAaBWIbHYIO JpOOb IIPH CIOKEHHH U
BBIYMTAHUHU; IPOIYCK HAMMEHOBAHUI; MPOITYCK YHCET B MPOMEKYTOUHBIX 3aIIUCSX; IT€PeCTaHOBKA IU(D MpU
3aIlHCHU YHCeN, OITHMOKH, JOIYIIEHHbIe IIPH IIePeIIChIBAHUH U T. II.

OneHka NHCHbMEHHOH Pa0doThl MO BBHINOJHEHHI0 BBIYHCIAHTEIbHBIX 3aJaHHH H ajJaredpamvecKux
npeodpa3oBaHHI

Bricoknii ypoBeHb (0TMeTKAa «S») CTaBUTCA 3a 0€3YKOPU3HEHHOE BBINOJIHEHHE TUCHbMEHHOM padoThL, T.

a) ecu BemoaHeHO 90%+1-100%:;

0) eciu Bce JeHCTBHA M IPeoOpa30BaHUS BBHIIOIHEHBI IIPABWIBHO, 0€3 OIMMOOK; BCE 3aIllCH XOJa
peIIeHHs] PacIoI0KEeHB! MoCIe0BaTeIbHO, a TaKKe cellaHa MPOBEpKa PElIeHUs B TeX cIydasx, Korja 3To
TpeOyeTcs UM JOIyIeHa He 3Ha4uTe IbHAs OIIHOKa (OIHCKa).

IloBbIlIeHHBIN YPOBeHb (0TMeTKa «4») cTaBUTCA 3a paboTy, KoTopas BbmoiaHeHa 70%+1-90%, HO
JOIyIIIeHa O/THA ONTHOKA WIH 1Ba-TPU HEJJOUETA.

ba3oBblil ypoBeHb (0TMeTKA «3») CTaBUTCA e€CIIM BHIITOIHEHO 50%+1 -70%:

a) €CJId B paboTe UMeeTcs JIBe IPyOble OLIMOKU U He Ooj1ee 0JHOH Herpyooil OIMIHOKHY;

0) [IPU HAJIMYU U OJHOH IpyOoH OIIHMOKH U OJTHOTO-[BYX HEIOUETOB;

B) IPU OTCYTCTBHU IPYOBIX OMIMOOK, HO MPH HATHYIHUH OT JABYX JI0 YeTHIPEX (HETPyObIX) ONIHOOK;
I) IIPH HAJIMYUHU TPEX HEIPYOBIX OMIHOOK U He 0ojiee TPEX HEJOUETOB;

1) IPH OTCYTCTBHHU OIIMOOK, HO IIPU HAIMYHH YETHIPEX U Oojlee HeT0UYETOB;

e) €CJIM BEPHO BBINIOIHEHO 00Jiee IOJIOBUHBI 00bEMa Beeil pabOTHL

Huskuil ypoBeHb (0TMeTKa «2») CTaBUTCS, KOIJa YHUCIO OIMIHOOK IIPEBOCXOAUT HOPMY, IIPH KOTOPOH
MOJKeT OBITh BBICTaBJI€HA IIOJIOKUTE/IbHAS OIL€HKA, WIH €C/IH IIPAaBUJIbHO BBIIOIIHEHO MEHee II0JIOBHHBI BCEH
paboTHI.

OneHka MHCbMEHHOH PadoThI MO PellIeHNI0 TeKCTOBBIX 32124

Boicoknii ypoBeHb (0TMeTKa «S») CTaBUICS B TOM ciydae, KOTJa 3ajada pelleHa IIPaBWIBHO: XOJ
pelleHns 3aJa4d BEPeH, Bce JEHCTBHUS U IpeoOpa3oBaHUS BBINIOJIHEHB BEPHO M PAlHOHAIBHO, B 3ajade,



pemaeMoil ¢ BOIPOCAMH MM IOSCHEHMSMH K JEHCTBHUSAM, JaHbI TOYHBIE M TPaBWIbHBIE ()OPMYIHPOBKH; B
3ajjadye, pemraeMoi C IIOMOIIBI0 YpaBHEHHS, JaHbl HEOOXOIUMble IIOSCHEHHS, 3alliCH IIPABIJIBHBL,
PacIOJIOKEeHbl IIOCIEN0BATENbHO, JaH BEPHBIM M HCYEPIBIBAIONIMIL OTBET Ha BOIIPOCHI 3aJadu; clelaHa
IIPOBEpKa pemeHns (B TeX cIydasx, KOorja 3To Tpedyercs).

IloBbINIeHHBIH YPOBeHb (0TMeTKa «4») CTaBUTCS B TOM CIIydae, €CIIH IPU IMPAaBHWIBHOM XOJi€ PelIeHHs
3a/la4d JOIyIIeHa OHa HerpyOas oIMOKa WIH ABa-TPU HEI0YETa.

Ba3oBblil ypoBeHb (0TMeTKa «3») CTABUTCS B TOM CIIy4ae, €CIIH XOJI PENIeHUs IPaBHIbHBIIH, HO:

a) OTIyIIeHa oJIHa Tpy6as omuoKka H He 60Jiee OTHOH HETPyOoii;

0) JoIyiieHa ojjHa rpy0as ommoKa H He 60jIee JBYX HEJI0UYETOB;

B) JOMYILE€HBI TPH-YETHIPE HETPYyOble ONTHOKHU MPU OTCYTCTBHH HEIOUETOB;

T) JOIYIIEHO He 0ollee IBYX HETPYObIX OMIHOOK U TPEX HENOUETOB;

1) IIPU OTCYTCTBHH OMHUOOK, HO IIPU HAJTUYUU OoJiee TPEX HEJOUETOB.

Huskuil ypoBeHb (0TMeTKa «2») CTaBUICSA B TOM Cllydae, KOIJla YHCIIO ONIHOOK IPEBOCXOAUT HOPMY,
IIPH KOTOPOH MOXKET OBITh BBICTABJIEHA IIOJIOKUTENIbHAS OlleHKa. [IpuMedanus.

. Ormerka «5» MoXkeT OBITH IIOCTaBI€HA, HECMOTPS Ha HaJIHMYHe OMHMCKH WIH HeIO0YéTa, eciH
YYEHUK JjaJl OPUTHHAIBHOE PEelIeHHe, CBUAETEIbCTBYIOLIEE O €r0 XOPOoLIeM MaTeMaTH4eCKOM Pa3BUTHH.

2. TlonoxurenbHas OTMETKa «3)» MOXKET ObITh BBHICTABIEHA YUE€HHKY, BHIIIOJHHBIIEMY pabOTy He
IIOJIHOCTBIO, €CIIM OH 0€30IIMO0YHO BBIIOTHUI 00JIee II0JTOBHHBI 00BEMa BCeH pabOTHI.

OuneHka KOMOHHHPOBAHHBIX MMCbMEHHBIX Pa00T M0 MaTeMaTHKe

IIncemenHas pabora 110 MaTeMaTHKe, ITOJUIekKalllas OIEHUBAHUIO, MOKET COCTOSTh U3 3a/1a4 U IIPUMEPOB
(xoMOHHHpOBaHHAs padoTa). B 3TOM ciydae mpernogaBaTeIb CHadada JaéT IpeABapUTEIbHYIO OLEHKY KakKIoH
gacTd paboTHL, a 3aTeM OOIIYIO, PYKOBOICTBYSCH CIE€AYIOIIHM:

a) eciau o0e 4yacTH paboTHl OLIEHEHBI OJIMHAKOBO, TO 3Ta OIlEHKA JOJDKHA OBITh OOMIEH 111 BCeH
PaboTHI B LIENIOM;

0) ecu OTMETKH YacTel pa3HATCSA Ha OJAUH 0allll, HalpUMep, JaHbl OTMETKH «5» U «4» WIH «4» U «3» U
T. II., TO 3a paboTy B LIeJIOM, KaK IPaBWIO, CTABUTCSA HU3MIAS U3 ABYX OTMETKH, HO IIPH 3TOM yYHUTBIBaeTCS
3Ha4YeHHE KaKJIOU U3 9acTel padoThl;

B) HHU3IIASA U3 JBYX JAaHHBIX OTMETKH CTAaBUTCS U B TOM CIIy4ae, €CllH OJIHAa 4acTb palOThl OLIEHEHa
O0awioM «5», a apyrasg — 0aUIoM «3», HO B 3TOM CJIy4ae MpenojaBaTelb MOKET OLIEHUTh TaKyr padoTy B
LIeJIOM 0aIJIoM «4» IIPH YCIOBHH, 9TO OILIEHKA «5» IIOCTAaBJIEHA 3a OCHOBHYIO 9acTh PaOOTHI;

) €CJIU OJHA U3 YacTel paboThl OlleHeHa 0auioM «5» WIH «4», a apyrasg — GamioM «2» wid «1», To 3a
BCIO paboTy B LIEJIOM CTaBUTCA Oall «2», HO MpenoJaBarellb MOXKET OLIEHUTh BCIO PadoTy OawioM «3» IpH
YCIIOBHH, YTO BBICIIAS U3 IBYX JAHHBIX OLIEHOK IIOCTABJIEHA 32 OCHOBHYIO 9aCTh Pa0OTHL.

Ilpumeuanue. OcHogHoll cuumaemes ma 4acms pabonvl, KOMoOpas exkioyaem boavulull no 0ovémy ull
Haubolee GaXCHLIIL NO 3HAYEHUIO MAMEPUAT NO U3VYACMBIM MeMaM NPOSPaMMbl.

OneHka TeKyIIMX NHCbMEHHBIX padoT (caMocTosTenbHas paboTa, 3a4eT IO TEOPHUH, 3a4eT IIO0
[IpaKTUKe, TecT, MaTeMaTHYeCKHH JUKTAHT, YCTHBIH CYeT, IpaKThdeckas paboTa, AoMamiHgsd padorTa,
HccleloBaTelIbecKas padoTa)

IIpu oreHKe NMOBCEAHEBHBIX O0YUYAOIIUX PadOT 0 MaTeMaTUKe YUHTENIb PYKOBOJACTBYETCS yKa3aHHBIMH
HOPMaMH OLIEHOK, HO YYHMTBHIBA€T CTEIIEHb CAMOCTOSTEIbHOCTH BBIIIOIHEHHUS paboT ydallUMHCS, a TaKxke To,
HACKOJIBKO 3aKPEIUIEH BHOBb H3y4aeMbIl MaTepHal.

OOyuyaromue @HCbMEHHblE PpPa0OThI, BBIIOJHEHHBIE YYalIUMHCS BIIOJTHE CAMOCTOSTEIBHO C
[IPUMEHEHHEM paHee U3YUEHHBIX U XOPOIIO 3aKPeIUIEHHBIX 3HAHUH, OLIEHUBAIOTCS TaK K€, KaK U KOHTPOJIbHBIE
padoTHL.

OO0y4aromue MicbkMeHHbIE Pa00THI, BEIIOIHEHHBIE BIIOJTHE CAMOCTOSTEIBHO, Ha TOJIBKO 9TO H3yJeHHBIE
U HEJJOCTATOYHO 3aKpeIUIEHHbIE IIPaBUIa, MOTYT OL[€HUBAThCS Ha OJUH Oasll BhIIE, YeM KOHTPOJIbHbIE PaOOTHI,
HO OIIEHKa «5» H B 3TOM CJIy4ae BBICTABIIIETCS TOJIBKO 3a 0€3YKOPHU3HEHHO BHIIIOIHEHHBIE PAOOTHI.

IIncbMeHHbIe padoThI, BRIIOJHEHHBIE B KJIacCe C MPeIBApPUTEIBHBIM Pa300poM HX IOJ PYKOBOJCTBOM
YUUTENs, OIEHHBAIOTCS Ha OAMH Oa/ll HIDKEe, YeM 3TO IIPeIyCMOTPEHO HOPMAMH OIIEHKH KOHTPOJIBHBIX
IMICbMEHHBIX PadoT. Ho 6e3yKOPU3HEHHO BEHINIOJIHEHHAS padoTa U B 3TOM CIIy4ae OLIEHUBAETCS OAIIIOM «5».

JlomaniH#ne MHcbMeHHbIe Pa00ThI OLIEHUBAIOTCA TaK e, KaK KJIacCHas paboTa 00yJaroniero xapakTepa.

HopMmbl 0LleHOK MaTeMaTH4eCKOr0 JHKTAHTA, YCTHOIO c4eTa, CAMOCTOSITe/IbHBIX PadOT M TeCTOBBIX
paboT BhICTaB/IsIeTCS ¢ Y1€TOM YHCJIA BEPHO PellleHHbIX 3aJaHHMH:

Broicokuii ypoBeHb (0OTMeTKa «5»): YHCJIO BePHBIX 0TBETOB -100%.



IToBbINIeHHBIH YPOBEeHb (OTMETKA «4»): YHCIIO BEPHBIX 0TBETOB -80%+199,9%.

Ba3oBblil ypoBeHb (0TMETKA «3»): YHCIIO BEPHBIX 0TBETOB-60%+1-80%.

Husknii ypoBeHb (0TMeTKa «2»): YHUCIIO BEPHBIX OTBETOB MeHee 60%.

HopMmbl 0lleHOK YCTHOIO 0TBeTa, 3a4eTa M0 TeOPHH, IPAKTHYeCKOH PadoThl, HcCaeJ0BaTe/IbCKOH
padoThl, JOMalIHeH KOHTPO/JIbHOM PadoThl M JoMalIHell padoThI:

Bbicoknii ypoBeHb (OTMETKa «5)») BBHICTABJISAETCS, €CIH yJalIUics: MOCIeA0BaTeIbHO, YETKO, CBSI3HO,
000CHOBAaHHO U 0€30IMO0YHO U3IaraeT y4eOHbIi MaTepHai, JaeT OTBET B JIOTHYECKOH IIOCIEA0BATENbHOCTH C
HCIIOJIb30BAHUEM IIPHHATON TEPMHHOJIOIHH; I10Ka3bIBaeT IMIOHMMAHHE CYIIHOCTH PacCMaTPHBAEMBIX IOHSATHH,
SBICHUH H 3aKOHOMEPHOCTEH, TEOpHH, B3aUMOCBS3€H; yMeeT BBIIEIATh IJIABHOE, CAMOCTOSTEIBHO
MOATBEP/KAATh OTBET KOHKPETHBHIMH IIPHMepaMH, (pakTaMH; CaMOCTOSTETbHO aHAIM3UPYeT U 0600IIaeT
TEOPETHUYECKUII MaTepHal; CBOOOJHO YCTAHABIMBAeT MEXKIIPeJMETHble (Ha OCHOBE paHee IPHOOPETEHHBIX
3HAHHI1) U BHYTPHIPEIMETHBIE CBA3H; YBEPEHHO U 0€30IMMO0YHO MPHMEHSIET MOTyIeHHbIe 3HAHUS B PEIICeHUH
HOBBIX, paHee He BCTPEYaBIIMXCS 3aJad; pAlHOHAIBHO HCIOJIb3yeT HalVISAHbIE II0OCOOUS, CIIPaBOYHBIE
MaTepHalbl, Y4eOHUK, TOIOTHUTEIBHYIO JTUTePaTyPy, IIEPBOUCTOUHUKH; IIPUMEHSIET YIOPSIA0YEHHYIO CHCTEMY
YCIOBHBIX 0003HAYeHHH IIPH BEJCHUH 3alllCel, COIMPOBOXIAIOIIMX OTBET, HUMeeT HeOOXOJUMBIe HaBBIKU
paboThl ¢ MPUOOPaMH, YepTekaMH, CXeMaMH H TrpadHKaMH, COIYTCTBYIOIIHMH OTBETY; HOIMYCKaeT B OTBETE
HEeJI0YETHI, KOTOPBIE JIETKO HCIPAaBILeT 110 TPeOOBAHUIO YUUTEIS.

IloBbImeHHBIH YPOBeHBb (OTMETKa «4») BBICTABISETCS, €CIIH YYallHiics: IOKa3bIBaeT 3HAHHE BCETO
H3YYEHHOTO Yy4eOHOIo MaTepHaja; JaeT B OCHOBHOM IIPABWIBHBIN OTBET;, Y4eOHBIH MaTepHal H3JIaraeT B
000CHOBAHHOH  JIOTHYECKOH  IIOCJIENOBATE/IbHOCTH C IIPUBEJCHHEM KOHKPETHBIX IIPUMEPOB, IIPH 3TOM
JIOITYCKAET OJIHY HETpyOyro OIIHMOKY WIH He 0ojiee ABYX HEJJOUETOB B HCIIOIB30BaHUH TEPMUHOJIOTHH Y4eOHOT O
IpeaMeTa, KOTOpble MOKET HCIIPABUTh CAMOCTOSTEILHO; aHATH3UPYET U 000011aeT TeopeTHIeCKUil MaTepHa,
coOroaeT OCHOBHBIE IpaBWIAa KYJIbTYPhl YCTHOH peYH; NMPHMEHSET YIOPSOOYEHHYIO CHCTEMY YCJIOBHBIX
0003Ha4YEeHUH IIPH BEJIEHUH 3aIHCEH, COIIPOBOKIAIOMINX OTBET;

Ba3oBblii ypoBeHb (0TMETKa «3), BBICTABISETCS, €CIIH YUalIHIiCA: TEMOHCTPUPYET YCBOEHHE OCHOBHOTO
coJiep;KaHUs y4eOHOro MaTepHalla, HMeeT IIpoOelIbl, He MPENITCTBYIONINE JaTbHENIIEMY YCBOCHHIO YIeOHOT O
MaTepHaia; MPUMEHSET MOIyYeHHble 3HAHUS IIPH OTBETE HAa BOMPOC, aHAIH3€ IMPEITOKEHHBIX CUTYAIUH 110
oOpa3ly; [OIyCcKaeT OMIMOKH B HCIIOJB30BAHHH TEPMHHOIOTHH Yy4e0HOTO IIpeJMeTa; I10Ka3bIBaeT
HEJOCTaTOYHYI0 C(OPMHPOBAHHOCTh OTAEIBHBIX 3HAHHH M YMEHMI; BBIBOABI H O0OOIIEHHS apTyMEHTHPYET
ci1abo, JOIMycKaeT B HUX OMIMOKH; 3aTPyHHSETCS IPH aHalH3e H 0000IIeHHH y4eOHOro MaTepHaia; JaeT
HEIOJIHbIE OTBETHl HAa BOIPOCH YUUTENS HJIM BOCIIPOU3BOAUT COJEPKAaHHE paHee MPOYUTAHHOTO Y4eOHOTO
TeKcTa, c1a00 CBA3aHHOIO C 3aJaHHBIM BOIIPOCOM; HCIIOJIb3yeT HEYIOPSIJAOYEHHYI0 CHCTEMY YCIOBHBIX
0003HAaYEHHU I IIPU BEJEHUHU 3aIIUCEH, COIPOBOKIAOIINX OTBET.

KpuTepun BbICTaB/IeHHSI OL€HOK M0 MaTeMaTHKe B IPOINEHTHOM COOTHOIIEHHH BbINOJHEHHS
padoThI:

KoHTpoabHasi padoTa Camocmﬁm A 3adeT mo Teopun J[omMamHsas
IIpoBepounas pi_ ora KOHTPOJIbHasi paboTa
ecT
Otmetka | CamocTosiTe/IbHaAs paboTa - IIpaxkTHyeckasi padora
MaremaTH4ecKHH

3a4eT 0 NpPaKTHKe Jomammss padoTa

IHKTAHT YCTHBIH cUeT

HccnenoBaTeabckast
padora
1-2 0%-50% 0%-60% 0% - 70%
3 50% + 1 —-70% 60% + 1 — 80% 70% + 1 — 85%
4 70% + 1 —90% 80% + 1 —99,9% 85% +1—-99,9%
5 90% + 1 —100% 100% 100%

OTMeTKH 3a He3aBHCHMbIE JTHATHOCTHKU U AIMHHHCTPAaTHBHBIEC KOHTPOJIBHBIC paﬁorm BBICTABIIAKOTCA IIO
Hpe)IJIO)I(eHHOﬁ ITKaJI€ K KOHKPETHBIM BHIaM paﬁon.

HpOMe)KYTO‘IHaSI aTTECTAllHA ITPOBOJUTCA Ha OCHOBE CPEOHET OIOBOM OILICHKH.



IL1aH MeponpHATHI B paMKax peaju3anuu IIporpaMMbl BoCIHTaHHSA.

No Mepomnpusrtue OTBETCTBEHHBII Cpoku IIpumMeqanme
i MpOBeJIeH

us
1 IIpoBenenue mkoabpHOro 3tamna BcOIIl by3maxkos I1.A OKTSA0PB
2 JIHU OTKPBITBIX JBEpei MU HHUCTPAIUs HOSIOPb
3 IloaroToBKa K OJTHMITHAIaM By3maxkos IL.A. CEHTA0pPb

- Mail

4 IIpeameTHas Helens by3makos I1.A. DeBpalib




10 KJIACC

Ne
n/mn

HanmeHoBaHHUe pa3e/ioB U TeM
IPOrpaMMBbI

BBenenue B CTEPEOMETPHIO

B3aumHoe PaCIIOIOKEHHUE ITPAMBIX B
IIPOCTPAHCTBE

[TapamteTbHOCTh MPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

[TepreHIUKYIIPHOCTD MPSMBIX H
IUTOCKOCTEH B IPOCTPAHCTBE

VYTJBI ¥ paccTOSIHUS
MHOTOrpaHHUKH

BekTopsI B IpoCTpaHCTBE

IToBTOpEHUE, 0000IIEHHE H CHCTEMAaTH3aIH
3HAHUH

OBIIEE KOJIMYECTBO YACOB II0 IIPOIPAMME

TEMATHYECKOE INTAHUPOBAHHE

KoangecTtBo 4acoB

Beero WM%.“W“:E:VS padoThI
23 1
6 1
8
25
16 1
% 1
12
3 2
102 6 0

IIpakTHYecKue

DJleKTpOHHbIE (U (POBbIE)
o0pa3oBaTe/IbHbIE PeCyPChI

https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/ https://ege.sdamegia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/ https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/




11 KIIACC

Ne i/m

HanmeHoBaHHe pa3esioB H TeEM
NPOrpaMMBbI

AHauTHYecKas T€OMETPHA

IIoBTOpEHHE, 0000IIEHHE U
CHCTeMaTH3aI|s 3HAaHHH

O0BEM MHOTOI'PaHHHKA

Tena BpameHus

JIBIKEeHHS

IL1omaan mOBEPXHOCTH U 00BEMBI
KPYTJIBIX TeJT

IloBTOpEHHe, 0000IIEHHE U
CHCTeMaTH3aI|s 3HAaHHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoandecTBo 4acoB

Bcero

15

15

17

24

17

102

KoHTpo/bHbIE
padoTsl

IIpakTH4Yeckne
padoThI

DJieKTpOoHHBIe (MU (PPOBHIE)
obpasoBaTe/ibHbIe pecypchl

https://skysmart.ru/
https://ege.sdamgia.r/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.i/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.rw/
https://resh.edu.mu/subject/51/
https://skysmart.ru/
https://ege.sdamgia.my/
https://resh.edu.ru/subject/51/

https://skysmart.ru/
https://ege.sdamgia.ry/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.i/
https://resh.edu.ru/subject/51/




IIOYPOYHOE IINTAHUPOBAHME

10 KJIACC

10
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12
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14
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16
17

Tema ypoka

OCHOBHBIE TIPaBUJIa H300paKeHHUs Ha PHCYHKE IIIOCKOCTH,
HapajuIeIbHBIX IPAMBIX (OTPE3KOB), CEpeIHHBI OTPe3Ka

[ToHATHS cTEpEeOMETPUH: TOUKA, IIPSIMast, ILIOCKOCTb,
mpocTpaHcTBO. OCHOBHBIE MPaBIIa H300pakeH s Ha
PHCYHKE TUIOCKOCTH, TapalTeTbHBIX MPSIMBIX (OTPE3KOB),
CepeIHHBI OTpe3Ka

IlonsaTus: IIEPECEKAOIMHECA IINIOCKOCTH, IIEPECECKAONTHECAH
IIpsaMasd | IIOCKOCTh, IIOJIYIIPOCTPAaHCTBO

IlonsaTus: IIEPECECKAIOITHECH IIIIOCKOCTH, IIEPECCKAOITHECST
IIpsiMasi U IIJIOCKOCTB, ITOJIYIIPOCTPAHCTBO

MHoTrOorpaHHUKH, H300paKeHHUEe IPOCTEUIIINX
IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIUX 00HEKTOB

MHoTOorpaHHHUKH, H300paKeHHUE MPOCTEHIIINX
IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIUX 00BHEKTOB

AKCHOMEI CTEPEOMETPHH U IIEPBBIE CIICACTBUA U3 HUX
AKCHOMEI CTEPECOMETPHH H IIEPBBIC CIIEACTBUA U3 HUX
AKCHOMEI CTEPECOMETPHH H IIEPBLBIE CIICACTBHA U3 HUX.

CrocoOsl 3a1aHuA IIPAMBIX H IIOCKOCTEH B ITPOCTPAHCTBE.

O003Ha4eHUs IPIMBIX U IUIOCKOCTEN

H300paxeHne cedeHUI IMpaMUIb], Ky0a U IIPU3MBL,
KOTOpbI€ IIPOXOAAT uepe3 ux pédpa. U3o0paxenue
IepecedeHns OJy4YeHHBIX IUIOCKOCTel. PackpamBanue
IIOCTPOEHHBIX CEYEHHI pa3HbIMU LIBETaMU

N300paxeHue cedeHU TUPaMHUIbI, Ky0a H IPU3MBI,
KOTOPBIE IIPOXOJAT Yepe3 ux pédpa. U3o0paxeHue
IepecedeHus IOJIy4eHHBIX IUIOCKOCTel. PackpamBanue
IIOCTPOCHHBIX CEYEeHHI Pa3HbIMU LIBETaMHU

N300pakeHHe cedeHUil MHPaMHIbI, Ky0a U MPU3MBI,
KOTOPBIE TPOXOIAT depe3 HX péopa. M3o0paxkenune
nepecedeHns MOTyIeHHBIX IUTOCKOCTel. PackpaniBaHie
IIOCTPOEHHBIX CeYeHHI Pa3HbIMH [[BETaMH

H300paxeHue cedyeHU MUPaMHUIbL, Ky0a U IPU3MBIL,
KOTOpBIe IIPOXOIAT uepe3 ux pédpa. M3o0paxeHue
repecedeHus MOTYyYEHHBIX IUIOCKOCTeH. PackpanBanue
IIOCTPOEHHBIX CEUEHUH Pa3HBIMHU 1[BETaMHU

MeTtoz cieioB I IOCTPOEHUS CEYeHUI

Merton cieioB UL IOCTpoeHUs cedeHuil. CBOiCTBa
IepecedyeHul MPSIMBIX U IUIOCKOCTEH

MeTton cieioB I IOCTpoeHUs cedeHui. CBOICTBA
IepecedyeHun MPSIMBIX U IUIOCKOCTEH

ITocTpoenue ceueHnii B mUpaMue, Kyoe o TpéM TOYKaM

KoaundecTBO
JaCcoB

Bcero

Kont
poab
HbIe
padot
bl

BocnuTateabH
bIH KOMIIOHEHT
cojlepsKaHusl
MPOrpaMMBbl

o0y KJIeHne
IIKOJIbHUKOB
coOIr01aTh Ha
YpOKe
OOLIEIIPHHSATHIE
HOPMBI
IIOBEJICHUS,
IIpaBUJIA
OOLIEHHUS CO
CTapIINMH
(yaurensaMu) u
CBEPCTHHKAMHU
(UIKOTbHUKAMH)
, IPUHIIUIIBI
y4eOHOIl
TUCIUIUIUHBI U
caMOOpraHHu3aIl
HIHL;
.

IIpUBJIEYE
HHE BHUMaHHS
IIKOJIbHUKOB K
[IEHHOCTHOMY
acIIeKTy
U3y4aeMbIX Ha
YpOKax
SIBIIEHHIA,
OpraHU3aIus UX
paboTEI ¢

10 Ty9aeMOH Ha
YpOKe
COLIMATIBHO
3HAYHUMOH
HHpOpMaIuei —
HHUIUUPOBaHUE
ee 00CYyKIeHHUS,
BBICKA3bIBaHHS
YYaITIMHUCS
CBOET0 MHEHHSA
II0 €€ MIOBOAY,
BBIPAOOTKHU
CBOEIO K Hel
OTHOIIIEHHUS,
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30

31

32

33

34
35

Ha péopax. Co31aHue BHIHOCHBIX YepTeKeH U 3allUCh IIaroB
IIOCTPOEHHS

ITocTpoeHue ceueHuil B mupaMuze, Kyoe 1o TpEM TOUKaM
Ha péopax. Co3naHue BEHIHOCHBIX YepTeXel U 3alliCh 11aroB
IIOCTPOEHUS

ITocTpoeHne cedeHuil B MUpaMue, KyOe 1o TPEM TOUKaM
Ha péopax. Co3aHie BBIHOCHBIX YePTEKeH H 3aIlHCh [IaroB
IIOCTPOEHHUS

ITocTpoeHne cedeHuil B mupamMuze, Kyoe 1Mo TPEM TOUKaM
Ha péopax. Co3aHie BBIHOCHBIX YePTeKel H 3aIlHCh [IaroB
MIOCTPOEHHUS

[ToBTOpeHUe TaHUMeTpuH: TeopeMa o
IIPOTIOPIIHOHATBHEIX OTpe3kaX. [1o1001e TpeyroJIpHHKOB

IIoBTopenue wianuMeTpun: Teopema MeHnenas. PacueTs! B
CeYeHH X Ha BEIHOCHBIX YepTexax. McTopus pa3BUTUA
IIJTAHUMETPHH H CTEPEOMETPHHI

"AxkcuoMsl crepeomerpun. Ceyenus" KonTposbHas padora
No 1

B3aumHoe pacmosoxeHue MPSMBIX B IIPOCTPAHCTBE.
CkpemuBaronuecs npsMeie. I[Ipu3Haku CKpeNIHBAONTHX CS
npsaMbIX. [TapaiienpHble IPsSMBIE B IIPOCTPAHCTBE

TeopeMa o cylecTBOBaHHH H € JHHCTBEHHOCTH MPSIMOM
IapasuIeIbHON JaHHOU IPAMOI, IIPOXOISAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U He JIekKallel Ha JaHHOU mpsamoii. Jlemma o
IepecedeHUH MapajvleIbHbIX PSMBIX IIOCKOCTHIO

[TapatenbHOCTH TpeX MpsAMBIX. TeopeMa o TPEX
HapajUIeIbHBIX IPSMBIX. TeopeMa 0 CKpeIuBarOIIUX CS
IPSIMBIX

[TapawensHOe poekTHpoBaHUue. OCHOBHBIE CBOMCTBA
IMapalIeIbHOT O IIPOeKTUPOBaHUS. M300paxeHne pa3HbIX
Gburyp B mapaaneabHON IPOEKIHH

IlenTpanpHas MPOEKIHI. YTOJ C COHAIIPAaBI€HHBIMU
CTOPOHAMH. YTOJ MEXIY IPSIMBIMU

3aga4M Ha JOKa3aTeIbCTBO M HCCIIEIOBAHUE, CBI3aHHBIE C
PacCIIOJIOKEHUEM IIPAMBIX B IIPOCTPAHCTBE

[TonsTHA: TapaUIETbHOCTD IPSIMOH U IVIOCKOCTH B
npocTtpaHcTBe. [IpU3HaK mapawieIbHOCTH IPSIMON U
IU10cKOCTH. CBOMCTBA MapajUIeIbHOCTH IIPSIMOI U
IIJIOCKOCTH

I'eoMeTpuueckue 3a1auy Ha BEIYHUCIICHHUE U
JI0Ka3aTeIbCTBO, CBA3aHHBIE C I1apajlIe]IbHOCTBIO IPSMBIX H
IIJIOCKOCTEH B IIPOCTPAHCTBE

IlocTpoeHue cedeHus, MPOXOASALIETO Yepe3 TaHHYIO
IIPSIMYIO Ha YepTeKe U ITapalIeIbHOTO APYIOH IIPSMOIL.
Pacuér oTHOMIEHHIT

[TapaienpHas MPOEKIHS, MPUMEHEHHE [UTS TOCTPOESHHS
cedeHHi KyOa U mapajvienenuiena. CBoucTBa
napasuieenuneia i IpU3Mbl

[TapanensHble mI0ckocTH. IIpH3HaKU mapawieTbHOCTH
JIBYX IUIOCKOCTEH

TeopeMa O ITIapaJUICIIbHOCTH H €IHHCTBEHHOCTH IIJIOCKOCTH,

IIPUMEHEH
Ue Ha ypoKe
UHTEePAaKTHBHBIX
¢dbopM paboThI
YUALTHXCSA:
UHTEUIEKTYyallb
HBIX UID,
CTHUMYJIUP YEOIITH
X
[I03HABATEIIbHY
}0 MOTHBALIHIO
IIKOJIbHUKOB;

I IaKTHYECKOT
0 Tearpa, rae
II0JTy4eHHBIE Ha
YPOKE 3HaHUS
OOBITPBIBAIOTCS
B T€aTPAJIbHBIX
IIOCTAaHOBKAX;
JIMCKYCCHH,
KOTOpBIE Tal0T
YIaLIIMCS
BO3MOKHOCTD
IIPUHOOpPECTH
OIIBIT BeJICHUA
KOHCTPYKTHBHO
ro IUAaJIora;
IPYIIIOBOM
PpadoThI WU
padoTsl B
Iapax, KOTopble
y4aT
IIKOJIbHUKOB
KOMaHTHOH
pabote u
B3aHMOJIEHCTBU
IO C IPYTUMU
NeTbMH, YPOKHU-
KBECTBI



36

37

38
39
40
41

42

43

44

45

46

47
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50

60

MIPOXOMAIIEH Yepe3 TOUKY, He IPHHAIEKAIYI0 JaHHOH
IJIOCKOCTH H CJIEJICTBHS U3 Heé

CBoiicTBa IapasvIebHBIX INIOCKOCTEMN: O ITapaUIeIbHOCTH
IIPSIMBIX IIE€pECeUeHUs IIPH IIePECEUEHUH IBYX
IapaUIeNbHbBIX IIJIOCKOCTEH TPEThei

CBolicTBa apa/UIeIbHBIX IUIOCKOCTEH: 00 OTpe3Kax
I1apajIIeIbHbIX IPSIMBIX, 3aKTFOUEHHBIX MEKIY
[1apajjIe]IbHBIMU IIOCKOCTSAMH; O IIEPECEUeHUH IIPSIMOH C
JBYMS IapajuIeIbHBIMU IUIOCKOCTSIMH

IToBTOpeHue: TeopeMa [Tudaropa Ha MIOCKOCTH

IToBTOpEHHE: TPHTOHOMETPHS IPSIMOYTOIBHOT O
TPEYTOJIbHUKA

CBoiicTBa Kyba U MIPSIMOYTOJIFHOTO MapasUlesIenueaa

Brruncienue JinH OTPE3KOB B KY6e H IIPSAMOYT'OJIBHOM
IMapaICICIUIIENC

[leprieH TUKYISIPHOCTH NPSIMOH U IUTOCKOCTH. IIpu3HaK
MePIEeHANKYISIPHOCTH NPSMOH H IIJIOCKOCTH

[IeprieH TUKYISIPHOCTH NPSIMOH U IUTOCKOCTH. IIpu3HaK
[IePIEHAUKYIPHOCTH IIPSMOH H IIIOCKOCTH

Teopema o cyliecTBOBaHHH U €IHHCTBEHHOCTH IIPSMOH,
MIPOXOSAIIEH Yepe3 TOUKY IPOCTPAHCTBA U
HEePIEeHIUKYIIPHOH K INIOCKOCTH

[T10CcKOCTH U ePIEeHANKY/IIPHBIE HM IIPSIMBIE B
MHOTOTPaHHHKaX

I10CKOCTH U MePIEeHANKY/IIPHbIE UM IIPSIMBIE B
MHOTOTPAHHHKAX

[TeprienauKysp u HakJIoHHas. [locTpoeHue
NEePIEeHAUKYIIpa U3 TOUKH Ha MIPIMYIO

[TeprienguKynsp u HakJIoHHas. [locTpoeHue
MepIeHANKYIIpa U3 TOUKH Ha IIPSIMYIO

TeopeMa o Tpéx mepreHAUKYIApax (IpsMas i oOpaTHA)
Teopema o TpéX nmepreHAUKYIApax (IpsMast H oOpaTHas)
VYT0J1 MeX Ty CKPENIHBAIOIIUMUCS IPSIMBIMH

ITouck mepHeHNKYISIPHBIX TPSAMBIX ¢ IIOMOIIBIO
THePIIEeH UK YIIPHBIX TLIOCKOCTEH

OpToroHanbHOE IPOEKTUPOBAHUE

IlocTpoenue cedyeHuii Ky0a, IPU3MBbL, IPABIIbHOM
IIHPaMUJIBI C IIOMOIIBI0 OPTOr OHAIBHOM ITPOEKITHH
IlocTpoenue cedeHuii Ky0a, IPU3MbIL, IPABIIbHOM
IIHPaMUJIBI C IIOMOIIBI0 OPTOr OHAIBHOM ITPOEKITHH
CuMMeTpHs B IPOCTPAHCTBE OTHOCHTEIBHO IITIOCKOCTH.
ID1ocKOCTH CHMMETPHI B MHOTOIPaHHUKAX

[Ipu3HaK nepneHIuKyISIPHOCTH IIPSAMOH U IUIOCKOCTH KaK
CIIEICTBHE CHMMETPHH

[IpaBwibHBIE MHOTOIPAaHHUKHU. PacuéT paccTosSHUI OT
TOYKH JI0 TUIOCKOCTH

IIpaBuiIbHBIE MHOTOIPAaHHUKH. PacuéT paccTOSHUI OT
TOYKH JI0 IUVIOCKOCTH

Crioco0bl OITYCTUTH NEPIIEHAUKYISIPBL: CUMMETPHUS, CABHT
TOYKH 110 ITapalIeJIbHON MPSIMOM
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CaBur 110 Hemapaie/IbHOHN IPAMOiL, H3MEHEHUE
paccTosIHUN

"B3auMHOE pacIionoKeHue MPSMBIX U IUIOCKOCTEH B
npoctpascTBe” KoHTpobHas padoTa Ne 2

IToBTOpEHUE: YrOI MEKY IIPIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

IToBTOpEHUE: YTOJI MEKY CKPENIHBAIONIUMICS IIPSIMBIMH B
IIPOCTPAHCTBE

I'eoMeTpuyeckye METO/IbI BBIYHCIECHHUS YIIa MEKIY
IIPSIMBIMH B MHOTOI PAHHHKAX

JIByrpanHblii yroi. CBONCTBO JIMHEHHBIX YIJIOB
JIBYTPAHHOTO yIjIa

IIepnen MK ynIpHBIE IIOCKOCTH. CBONCTBA B3aHMHO
IIEePIIEHIUKYJIPHBIX IIOCKOCTEH

IIpu3Hak nepreHUKYISIPHOCTH IUIOCKOCTEH; TEOPEMA O
NIPSMOH IIepecedeH s IBYX IUIOCKOCTeH
MepHeHIUKYIIPHBIX TPETheH IJIOCKOCTH
[IpssMOyTOIBHBIN HapaUlellenuIe]; Ky0; H3MepeHus,
CBOIICTBA MIPSMOYTOJIBHOTO MTapalIe/Ieueaa

TeopeMa 0 quaroHaaIu MPSIMOYTOJIBHOTO IapaUle/leuesa
U CIIEJICTBHE U3 Heé

CrepeoMeTpHUUeCKHe H IPUKIATHBIE 3a[Ja4l, CBS3aHHBIE CO
B3alMHBIM PACIIOIOKEHHEM IIPSIMBIX H IUIOCKOCTH
IToBTOpEHNE: CKpENUBAOIINECS IIPSIMbIE, TapaliIe/IbHbIe
IIOCKOCTH B CTaHIAPTHBIX MHOTOIPaHHUKAX

[Tapa mapaie1bHBIX INIOCKOCTEH Ha CKPELIHMBAOITHXCS
IIPSIMBIX, PACCTOSIHHE MEXY CKPEITUBAIOLIIMHUCS
IIPSIMBIMHU B IIPOCTBIX CHTYAILIHIX

PaccTosHue OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE OT
IIPSMOH 10 IIJIOCKOCTH

BrIunciieHne paccTOSHUI MeXAY CKPEIUBAIOIIUMHUCS
IIPSMBIMH € IIOMOIIBIO IEePIIEH UK YISIPHOH IUIOCKOCTH
TpéxrpaHHbIi yToJI, HEPaBeHCTBA I TPEXTPAaHHBIX YIJIOB.
Teopewma ITudaropa, TeopeMbl KOCHHYCOB H CHHYCOB JIJISI
TPEXTPAaHHOIO yIJIa

DJ1eMeHTHI chepHdecKoil TeOMETPUH: Te0Ie3nIecKUe
JIMHUH Ha 3emiie

"Vrubl u paccrosHus" KoHTpoiapHas padota Ne 3
Cucrematu3zauus 3HaHuH "MHOTOrpaHHUK H €r0
HJIEMEHTHI"

ITupamuga. Buasl mupamua. [IpaBuinbHas mupaMuia
IIpusma. IIpsmas u HakIoOHHAs IpU3Mbl. [IpaBuiibHAs
IpU3Ma

IIpsmMoii mapauiesienuIe]], IpsMOYyrOJIbHbBIN
napasieienunes, Kyo

Brimmykiiele MHOrOrpaHHUKH. Teopema Diepa
Brimykiiele MHOrorpaHHuku. Teopema Diiepa.
[IpaBWiIbHBIE U TOTYIIPABIIBHBIE MHOTOI' DAHHUKH

"MHuororpasHUKU" KoHTpobHas padoTa Ne 4



86 ~ ITonaTHe BEeKTOpPa Ha IUIOCKOCTH U B IIPOCTPAHCTBE
87 CyMMa BEKTOPOB

88 ~ PasHoCTh BEKTOPOB

89 IIpaBwio mapasienenumneia

90 YMHOKeHHEe BEKTOpa Ha 9HCIIO

91 Pasznoxenue BEKTOpa 110 0a3ucy TpEX BEKTOPOB, HE
JIeKALIUX B OHOH IUIOCKOCTH

92 CxkanspHoe IIpou3BeIeHUE

93 BrraucieHue yria MexI1y BEKTOPaMU B IIPOCTPAHCTBE

94 IIpocteiinme 3aga4u ¢ BEKTOpaMHU

95 IIpocreiinme 3aga4u ¢ BEKTOpPaMHU

96 IIpocreiinme 3aga4u ¢ BEKTOpaMU

97 IIpocreiinme 3aga4u ¢ BEKTOPaMHU

98 O0o01eHne U cucTeMaTu3alyusi 3HaHUH

99 O0o0meHne U cucTeMaTu3alus 3HaHUH

100  Hrorosas KOHTpOIbHAas paboTa

101 Htorosas KoHTpoOIbHas paboTa

102 O0o001IeHHe U cUcTeMaTH3aIlus 3HaHHH

OBLIEE KOJIMYECTBO YACOB IIO ITPOIPAMME

[ oy S U W —

[
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Tema ypoka

[ToBTOpeHue TeMsl "KoopauHaThl BEKTOPa Ha IJIOCKOCTH U
B IIPOCTPaHCTBE"

IToBTOpenue teMel "CKasipHOE NIPOU3BEIEHHE BEKTOPOB"

IIoBTOpeHue TeMbl "BeruucieHue yriia Mexx1y BEKTOPaMH B
IIPOCTPaHCTBE"

IToBTOpeHue TeMbl "YpaBHEHHE [IPSAMOM, IIPOXOIAIIEN
yepes3 JBe TOUKHU"

YpaBHeHHE IIJI0CKOCTH, HOPMaJlb, YpaBHEHHE IITIOCKOCTH B
OTpe3Kax

YpaBHeHI/Ie IIIIOCKOCTH, HOPMaJib, YPaBHCHHE IIJIOCKOCTH B
OTPE3Kax

BekTopHOe ITpou3BeieHHe
JIuHeiiHbIe HEPaBEHCTBA, IMHEHHOE IIPOr PAMMHUPOBAHHE
JIuHeiiHbIe HEPAaBEHCTBA, JIMHEHHOE IPOr PAMMHUPOBAHHE

AHaTUTHYECKHE METOIBI pacqéTa yriia MEXIY IIPpSAMBIMH B
MHOTI'OTPpaHHHKaX

AHaTUTHYECKHE METOBI pacqéTa yriia MEXIOY
IIJIOCKOCTSAMH B MHOI'OI'PaHHHKaX

CDOpMy}Ia PACCTOAHHA OT TOYKH OO INIOCKOCTH B
KOOpAHHATax

HaxoxneHne paccTOSHUN OT TOYKH OO IUIOCKOCTH B KyOe

HaxoseHne pacCTOSHHIA OT TOYKH JIO TUNIOCKOCTH B
IIPABIIHHON ITHPaMH/IE

"AHamuTudeckas reoMeTpus” KonrponpHas padorta Ne 1
CeueHHs MHOTOIPAHHUKOB: CTaHJAapTHBIE MHOI OTPaHHHKH
CeueHHs MHOTOTPAHHHUKOB: METOJI CJIEJJOB

CeueHns MHOTOIPAHHUKOB: CTaHAAapTHBIE INIOCKOCTH,
repece4eHus NPSMbIX U IUIOCKOCTEH

[TapajuienpHbIe IPAMBIE U ITIOCKOCTH: ITapaliIeIbHbIe
CeueHUs

[TapajuienbHbIe IPAMBIE U IUDTIOCKOCTH: PACYET OTHOIIEHHI
[TapajuienpHbIe IPSAMBIE U ITDIOCKOCTH: YIJIBI MEXKIY
CKPEIIMBAOMINMHCS IIPSIMBIMH

[lepnieH TUKyISpHBIE NIPSAMBIE U IUIOCKOCTH: CTaHIapTHHIE
I1apsl MePIEeHIUKY/ISIPHBIX IUIOCKOCTEH U IIPSMBIX,
CHMMETPHH MHOTOTPaHHHKOB

[TepreH AUKYISIpHBIE IPSMBIE H IUDTOCKOCTH: TEOpPEMa O TpeX

HepIeHIUKYIIpax
[TeprieH AUKYTISPHBIE IPSMBIE U IUTOCKOCTH: BHIYUCIECHHS
JUTMH B MHOTOT PAHHHUKAX

[ToBTOpEHHE: TWIOMIAAH MHOTOYTOIBHUKOB, (POPMYJIIBI IS
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IUIomane, cooOopaxeHus Iog00U
IToBTOpEHHE: WIOMTAAH MHOTOYTOIBHUKOB, (DOPMYJIBI 11
IUIOIIAAeH, COOOpaKeHHs ITOA00US
[ToBTOpEHHUE: TUIONTAAH MHOTOYTOJIbHUKOB, (DOPMYIIBI I
IUIOIIAAEeH, COOOpaKEHUS 1000

ID1omaau cedeHn i MHOTOTPAaHHUKOB: IUIOMIATH
IIOBEPXHOCTEMH, pa3pe3aHus Ha 4aCTH, COOOPaKeHHS
nogoous

IInomany cedyeHHil MHOTOIPaHHUKOB: IUIOMIA U
[IOBEPXHOCTEH, Pa3pe3aHus Ha 9acTH, COOOpaKeHH
1ogoous

"MHOTrOrpaHHUKH, CEYeHUS MHOTOI'DAHHHKOB"
KontponbHas padora Ne 2

O06BEM Tena. O0BeM IIPAMOYTOJIBHOTO ITapasiielelue/1a
3amaun 00 yABOEHHH Ky0a, 0 KBajipaType Kyo0a; o
TPUCEKIUH yIa

CtepeoMeTpHUUECKHE 3a/Ia9H, CBSI3aHHBIE C 00BEMOM
IPSIMOYT OJIBHOTO ITapajIieIenHIeia

[IpukagHble 3a1a49, CBSI3aHHBIE C BEIYHUCICHHEM 00bEMA
IIPSIMOYT OJIBHOTO TTapajIIesIeHie1a

OO0BEM IPAMOH ITPU3MBI

CrepeoMeTpHUUeCKHe 3aJa4H, CBS3aHHbBIE C BHIYHCIEHUEM
00BEMOB MPSIMOH IIPHU3MBI

IIpukitagHble 3a1a4y, CBI3aHHbIE C 00BEMOM IIPSAMOMH
IIPH3MBI

Brranciienne 005EMOB Tel ¢ ITIOMOIIBIO ONPENEeIEHHOT O
uHTerpaia. O0bEM HAKIIOHHON IPU3MBI

Brrurnciienne 005EMOB TeN ¢ IIOMOIIBIO OIPEAEIEHHOT O
uHTerpaia. O0BEM MUpPaMUIbI

@opmyiia 00béMa nupamMuasl. OTHONIEHHE 00BEMOB
UpaMUz ¢ OOUINM YIJIOM

@opmyna 00b€Ma mupamMuIbl. OTHOLIEHHE 00BEMOB
IIHUpaMuz ¢ OOLIUM YITIOM

CrepeoMeTpHUeCcKHe 3aja4H, CBI3aHHbBIE C 00bEMaMU
HAKJIOHHOH IIPH3MBI

CrepeoMeTpHUeCcKHe 3aja4H, CBSI3aHHbBIE C 00bEMaMU
IMHpaMUJIbI

IIpuknannele 3agaqu 1o TeMe "OO0bEMBI TeNn", CBSI3aHHBIE C
00BbEMOM HAKJIOHHOH ITPU3MBI

IIpuknannele 3aga4u 1o TeMe "OO0bEMBI TeN", CBSI3aHHBIE C
00BbEMOM ITHPaAMUIBI

IIpuMeHeHne 00BEMOB. BeIunciieHHe PaCCTOSHUS 10
IJIOCKOCTH

"O6BpéM MHOrorpanHuka’ KonrponpsHas padora Ne 3
[MumHapHYecKas IOBEPXHOCTH, 00pa3yIolIie
IITHHIPHUIECKOH TOBEPXHOCTH

Huwmagp. IpsaMon kpyroBoit mumHap. [Dtomane
IIOBEPXHOCTH IIMIHH/PA

KoHunueckas MoBepXHOCTh, 00Pa3yOIINe KOHHYECKON
noBepxHocTH. Konyc

U€ Ha ypoKe
HHTEePAaKTHBHBIX
¢dbopM paboTHI
YUALIXCS
UHTEJUIEKTyalbH
BIX HI],
CTHUMYJIHP YEOIITH
X
[I03HABATEIIbHY
}0 MOTHUBALIHIO
IIKOJIbHUKOB;

M IaKTHIECKOT O
TeaTpa, rae
II0JTyYEHHBIE HA
YPOKE 3HaHUS
OOBITPBIBAIOTCS
B TeaTpPaJIbHBIX
IIOCTAaHOBKAX;
JIMCKYCCHH,
KOTOPBIE TAI0T
YIaIIIMCS
BO3MOKHOCTD
IIPUOOpeCcTH
OIIBIT BeJIEHUS
KOHCTPYKTHBHOT
0 ANAJIOTa;
IPYIIIOBOM
PpadoTHI HIIH
paboTHI B mapax,
KOTOpBIE y4aT
IIKOJIbHUKOB
KOMaH JHOMH
padote u
B3aHMOJICHCTBH
0 C IPYTUMHU
NeTbMH, YPOKHU-
KBECTBI
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Ceuenne KOHYCa IUIOCKOCTBIO, HapaJDIeJIbHOﬁ IIIIOCKOCTH
OCHOBAaHH A

Yceu€nnblil KoHyc. M300pakeHue KOHYCOB U YCEUEHHBIX
KOHYCOB

II1omaae GOKOBOM TOBEPXHOCTH M IOJIHOH IOBEPXHOCTH
KOHYCa

II1omaap 6OKOBOM ITOBEPXHOCTH U IIOJIHOHN ITOBEPXHOCTH
KOHYca

CTEpEOMeIpI/I'-IeCKHe 3aJa41 Ha JOKa3aTCJIIbCTBO H
BBIYHCIICHHUE, IOCTPOCHUEM CEeYeHHUI IMWIHHAPAa, KOHyCa

CTepeomeIqueCKHe 3aJa4Y4 Ha JOKa3aTCJIIbCTBO H
BBIYHCIICHHE, IIOCTPOCHUEM CeYeHHI IMUWIHHAPAa, KOHyCa

[TpuKTagHbIe 3a1a91, CBSI3aHHBIE C IIIITHHAPOM
ITpuKTagHbIe 3a1a9H, CBSI3aHHBIE C IITHHAPOM

Cdepa u map

ITepecedenue cdepsl U mapa ¢ IIocKocThio. KacaHue mapa
U chepsl ITOCKOCThI0. Bu i n3o6pakeHue Imapa

ITepeceuenue cepsl u mapa ¢ IWIocKocThIo. Kacanue mapa
U cephl INTOCKOCThI0. By 1 n306paxeHue mapa

VYpaBuenue chepsl. [Lnomans cepsl u e€ qacTeit
Cummetpus cdeps! U mapa

CTePQOMe’I‘queCKHG 3aJla4H Ha JOKa3aTCJIIbCTBO U
BBIYHCIICHHE, CBA3aHHBIC CO C(I)CpOﬁ H 1apoM,
IIOCTPOCHHUEM HX CEeUeHHH IUIOCKOCTBIO

CTepeOMeTpI/I‘IeCKI/Ie 3aJ1a9H Ha JOKa3aTECJIIbCTBO H
BBIYHCIICHHE, CBA3aHHBIC CO C(l)@pOﬁ H O1apoM,
IIOCTPOCHHUEM HX CEeUeHHH IUIOCKOCTBIO

[IpukTagHbIe 331291, CBSA3aHHBIE cO chepoil U mapoM

HOBTOpeHI/IEZ OKPYZKHOCTB Ha IIJIOCKOCTH, BBIYHCIICHUA B
OKPYXHOCTH, CTAaHAAPTHBIC MoA00Hs

PaznuuHple KOMOHHAIIHH TeT BpaI€HUA U
MHOT'OTPaHHHKOB

3amauu 1o TeMe "Tesa U MOBEepPXHOCTH BpaIieHHU "

3amauu 1Mo Teme "Tesa ¥ MOBEepPXHOCTH BpallleHUs "

"Tena u moBepxHocTH BpameHus" KoHTpoibHas padota Ne
4

O0bem mumuHapa. TeopeMma 06 00bE€Me IPSIMOTO LIHIHHAPA
Brranciienne 005EMOB TeJl ¢ IIOMOIIBIO ONPENEeIEHHOI O
uHTerpaia. O0BEM KOHyca

ID1omaau 60KOBOM U IIOTHOM IIOBEPXHOCTH KOHYCa
CrepeoMeTpHUeCcKHe 3aJa4H, CBI3aHHBIE C BEIYHCICHUEM
00BEMOB IIMIMH]IpPA, KOHYCa

IIpuknannele 3aga4u 1o TeMe "OO0BEMBI U IUIOMIAAU
IMIOBEPXHOCTEH Ten"

OO0BEM IIapa U MIAapoBOTO ceKTopa. Teopema 00 00bEMeE
mrapa. [Inomans cheprl. CTepeoMeTpUdecKUe 3a1a4H,
CBS3aHHBIE C BBIYHCIEHHEM 00BbEMOB IIapa, IIaPOBOTO
CErMeHTa U IIapOBOT0 CEKTOPa

IIpuxianseie 3aga4u 1o TeMe "OO0bEMBI TeNN", CBA3aHHBIE C
00BEMOM IIapa H II0MIa 160 cepbl. COOTHONIEHUS MEXKIY
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IUIOMIAASIMU IIOBEPXHOCTEN U 00bEMaMHU ITOJOOHBIX TeJl

IIonoGHEIe Tena B mpocTpaHcTBe. M3MeHeHHe 00BEMa pU
nogooun. CTepeoMeTpHIECKUE 3a/1a9H, CBA3aHHbBIE C
BBIUHCIIEHHEM 00BEMOB TN U IUIONMIAAEH ITOBEPXHOCTEH

"TIomanu MoBEpXHOCTH U 00BbEMBI KPYTJIBIX Ten"
KontponpHas padota Ne 5

JIBukeHHS npocTpaHcTBa. OToOpakeHus. J[BIDKEHHS U
paBeHCTBO (puryp. OO1Ie CBoHCTBa ABHAKEHUIH

Buzasl qBIKeHUI : TapajUIeIbHbIN IEPEHOC, IIEHTPaIbHAs
CHMMETPHS, 3€PKaJIbHasl CHMMETPHS, IOBOPOT BOKPYT
MIPSIMOM

[IpeoGpazoBanus moaoous. [Ipsmas u chepa Ditnepa
I'eomeTpuyeckue 3a1a4i Ha IPUMEHEHUE IBUKECHUS
I'eomeTpudeckue 3a1a4i Ha IPUMEHEHHUE IBUKECHUS

Oobo0maromnee moBTopeHue 11 MoHATHII U METOLOB Kypca
reomeTpus 10-11 xiaccos, cucTeMaTH3aLU 3HAHMIA:
"[TapanieabHOCTh MPSAMBIX U INIOCKOCTEH B IIPOCTPaHCTRE"
Oo6o0maroiee MoBTopeHue 11 MOHATHII 1 METOOB Kypca
reoMetrpun 10—11 KIaccoB, cucTeMaTH3aIlHs 3HAHUI:
"BeKTopsbI B IIPOCTpaHCTBE"

O06o0maromiee nopropeHue 11 MOHATHI U METOJ0B Kypca
reoMerpun 10—11 KnaccoB, cucTeMaTH3allisd 3HAHUIL:
"BekTopsl B IIPOCTpPaHCTBE"

O6o0maroiee nmopropeHue 11 MOHATHII U METOIOB Kypca
reoMerpun 10—11 xmaccoB, cucTeMaTH3allks 3HAHUI:
"O0beM MHOTOTPAHHHUKA"

O6o0maroinee nmoproperue 11 MoHATHII © METOZIOB Kypca
reoMerpun 10—-11 xmaccoB, cucteMaTu3alis 3HAHUI:
"O0beM MHOIOTPAHHHUKA"

O06o06maroinee nopropeHue 11 MoHATHI U METOIOB Kypca
reoMerpun 10—11 xmaccoB, cucTeMaTu3aliisd 3HAHUI:
"TIomaau MoBEpXHOCTH U 00BEMBI KPYTJIbIX Ten"
Oo6o0maromiee moBTopeHue 11 MOHATHIT U METOLOB Kypca
reomeTpun 10—11 KiIaccoB, cucTeMaTH3aIMA 3HAHUM:
"II1omaau moBepXHOCTH U 00BEMBI KPYTJIBIX Ten"
WtoroBas KOHTpoIIbHAs paboTa

HtoroBas KOHTpoIIbHAS paboTa

IToBTOpEHUE, 0000IIEHNE U CHCTeMAaTU3alis 3HaHH I
HcTtopus pa3BUTHS CTEPEOMETPUH KaK HayKHU U €€ pPoIlb B
Pa3BUTHU COBPEMEHHBIX HHKEHEPHBIX H KOMIIBIOTEPHBIX
TEeXHOJIOTHHI

HcTtopus pa3BUTHS CTEPEOMETPUH KaK HaYKU U €€ pPOJlb B
Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX H KOMIIBIOTEPHBIX
TE€XHOJIOTUH

HUcTtopus pa3BUTHS cTepPeOMETPUH KaK HAYKU U €€ POiIb B
Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX H KOMIIBIOTEPHBIX
TEXHOJIOTHH

HcTtopus pa3BUTHS cTEPeOMETPUH KaK HAYKU U €€ POlIb B
Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

Hctopus pa3BUTHS CTEPEOMETPUH KaK HAyKH H €€ POJlb B



Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX H KOMIIBIOTEPHBIX
TEXHOJIOTHH

WcTtopus pa3BUTHS CTEPEOMETPUH KaK HaYKU U €€ POJlb B
101 Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX H KOMIIBIOTEPHBIX 1
TEXHOJIOTUH

HcTtopus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B
102 Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX H KOMIIBIOTEPHBIX 1
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



