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INOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHOro kypca «['eomerpus» 0a30BOro ypoBHS s
obyuarormuxcst 10 —11  xmaccoB paspaborana Ha ocHoBe DenepanbHOro
rOCy/apCTBEHHOTO 00pa30BaTENBHOTO CTAaHJApTa CpEeIHEro oOIero oOpa3oBaHus, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHM, MPEIBIBISIEMBIX K MATEeMaTHUYECKOMY
o0pa3oBaHMIO, W TpPaJUIUN POCCUHCKOTO oOpa3zoBanus. Peanmzamusi mporpaMMel
o0ecreurBaeT OBJIaICHUE KIIIOUEBBIMH KOMIETEHIIUSIMHU, COCTABIISIONIMMHU OCHOBY IS
CaMOpa3BUTHUA U HENPEPBIBHOTO 00pa30oBaHUs, IEIOCTHOCTh OOIIEKYIbTYpPHOTO,
JMYHOCTHOTO ¥ TIO3HABATEIbHOTO PA3BUTHS JTUYHOCTU 00YyUaIOLIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca reOMeTpUH Ha YPOBHE CPEIHEro 00Iero oopa3zoBaHus
0o0OyCJIOBJIEHa TPAKTUYECKON 3HAYUMOCTBIO METAlNpEeIMETHBIX U IPEIMETHBIX
pe3ynbTaToB 00y4YeHHs TE€OMETpPUM B  HANpPaBICHUU JIMYHOCTHOTO  PAa3BUTHUS
oOyuaromuxcsi, ¢GopmMupoBaHus (YHKIIMOHAIBHOM MaTEMAaTHYECKONH TPaMOTHOCTH,
U3Y4YEHUSl JIPYTruX Yy4eOHbIX AMCUMIUIMH. Pa3ButHe y oOydarommxcs NIpaBUIbHBIX
OPEJICTaBICHUA O CYLUHOCTH M IPOUCXOXKIECHUU TIE€OMETPUYECKHX aOCTpakiuii,
COOTHOLIEHUM PEATBHOIO M HACAIBHOIO, XAPaKTEPE OTPAXKEHUS MaTEMaTUYECKON
HAyKOH SIBJICHUH M NPOLIECCOB PEaIbHOrO MHpPa, MECTE F€OMETPUUA B CUCTEME HAYK U
pOJIM MaTeMaTHYEeCKOr0 MOJEIMPOBaHUS B HAYYHOM TIO3HAHUM U B TIPAKTUKE
CrocoOCTBYET (POPMUPOBAHUIO HAYYHOIO MUPOBO33PEHUS YUAIIUXCS, a TAKKE KaYECTB
MBILLUICHUSI, HEOOXOUMBIX JIJIs a/1aliTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sgBiseTCS OJHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEAHETO OOILEro
o0pa3oBaHMs, Tak Kak oOOECIEeYMBAET BO3MOXXHOCTb M3YyUYECHHs] KaK JIUCUHUILUIMH
€CTECTBEHHO-HAY4YHOMN HAIIPABJIECHHOCTH, TaK U TYMaHUTApPHOM.

Jlornyeckoe MbllUIeHHE, (QopMuUpyeMOe TpH  HU3YyYEeHHUU OOydarouuMucs
NOHATUIUHBIX OCHOB T'€OMETPUU M MOCTPOECHUU LENOYKH JIOTUYECKHX YTBEPKICHUI B
XOJI€ peLIEHUsI TEOMETPUUYECKUX 3a/ad, YMEHHUE BBLABUIATh U ONPOBEPraTh T'MIOTE3bI
HEMOCPEICTBEHHO UCIONBb3YIOTCS MPU PEIICHUH 33]]a4 €CTECTBEHHO-HAYYHOTrO IIUKJIa, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpHEHTHPOBATHCSA B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJb BO BCEX
o0JacTsx AesTeNbHOCTH YesnoBeka. OpHeHTalus YelIoBeKa BO BpEMEHH U MPOCTPAHCTBE
— HE00X0AMMOE YCJIOBUE €T0 COLMAIBLHOTO OBITUSA, PopMa OTPaXKEHHSI OKPYKAIOLIETO
MUPA, YCIOBHE YCIIEIIHOTO I03HAHUS U aKTUBHOTO ITPE00PA30BAHUS IEUCTBUTEIBHOCTH.
OmnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu OObEIMHSAET pa3Hble BUIbl yUeOHOU U
TPYJAOBON JESTENHOCTH, SBISETCS OJHUM U3 MPOPECCHOHATBHO BaXKHBIX KauecTB,
MO3TOMY aKTyajbHa 3agadya (OPMUPOBAHMUS Yy OOYYAIOUIUXCS MPOCTPAHCTBEHHOTO



MBIILIEHUS KaK Pa3HOBUIHOCTH OOPa3HOTO MBILIUIEHHUS] — CYIECTBEHHOT'O KOMIIOHEHTA
B [MOJIFOTOBKE K MPAKTUYECKON NESITEILHOCTH IO MHOTUM HaIlpaBJICHUSIM.

[lenp ocBoeHust mporpaMMmbl yueOHOro kypca «I'eomeTrpus» Ha 06a30BOM YpOBHE
00yueHust — 00111e00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE 00YUYAIOIITUXCS Uyepes
o0OecrieueHne BO3MOXHOCTH TPUOOPETEHUS W UCIHOJIb30BAHUSI CUCTEMATHYECKUX
F€OMETPUYECKUX 3HAHUW U JACUCTBUH, CHEHU(PUUYHBIX TE€OMETPUH, BO3MOKHOCTH
YCHEMIHOTO MPOJODKEHHUsT 00pa3oBaHHs 10 CHEUUATbHOCTAM, HE CBSI3aHHBIM C
MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpuu Ha 6a30BOM YpPOBHE MpeAHA3HAaUYEHA JIJIsi 00yYaroIMuXCs
CPEIHEH IIKOJIbI, HE UCTIBITHIBABIINX 3HAUNTEIBHBIX 3aTPYIHEHUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum 00pa3zoMm, oOyuaronyecs Ha 0a30BOM YPOBHE JIOJDKHBI
OCBOUTH OOIIME MaTeMaTUYECKHE YMEHUs, CBSI3aHHBIE CO CHENU(PUKON TeoMeTpuu U
HEOOXOUMBbIC ISl KU3HM B COBpPEMEHHOM oOmiectBe. Kpome 3TOro, oHM HUMEIOT
BO3MOXKHOCTh H3Y4YUTh T'€OMETpPHUIO 00Jiee TIIyOOKO, €Clid B JaJbHEHIIEM BO3HHKHET
HEO0OXOMMOCTh B TEOMETPUUYECKHUX 3HAHUSIX B MPO(HEeCCUOHATBHOM EATeTbHOCTH.

JlocTkeHre  1end  OCBOEHHMS  MPOTrpaMMbl  OOECHEUYMBAETCS  PELICHUEM
COOTBETCTBYIONIMX 3a/1a4. [[prpopuTeTHhIMU 3a/1auaMu OCBOEHUS Kypca «[ eomeTpun» Ha
6azoBom ypoBHe B 10—11 kimaccax siBISIOTCS:

e (dopmupoBaHHE MPECTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYPHI U
OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue TpeACTaBICHUS] O MHOTOTPAaHHMKAX W TeJlaX BpallleHUsS Kak O
BOKHEUIINX MAaTEMAaTUUYECKUX MOJENSAX, MO3BOJSIONINX OMUCHIBATh U U3y4aTh pPa3HbIC
SIBJIICHUSI OKPY>KAIOIIEro MUPa;

e (dopmMupoBaHHE YMEHHS DPAclO3HaBaTh Ha 4YEPTEXKaxX, MOACISIX U B PEATIbHOM
MHpPE MHOTOTPAaHHUKH W TeJia BPAIIICHHUSI,

e OBJAJCHHE METOJAaMHU pEIICHHs 3aJad Ha IOCTPOEHHUS Ha HU300pAKEHUIX
POCTPAHCTBEHHBIX (PUryp;

e (dopmMupoBaHHE yMEHHUS  ONEPUPOBATH  OCHOBHBIMH  TOHSATHUSMHU O
MHOTOTPaHHHUKAX M TeJlaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMaMH PEIICHUS OCHOBHBIX THUMOB 3adad; (OpPpMHUPOBAHUE
YMEHHS TPOBOJUTH HECJIOXKHBIC JOKA3aTeJIbHBIE PACCYXJACHUS B XOJEC peUICHUS
CTEPEOMETPUYECKHX 3a7a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

e Da3BHUTHE HWHTEUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOYYarOIINXCH,
MO3HABATENILHON aKTUBHOCTHU, UCCIIEIOBATEILCKUX YMEHUHN, KDUTUIHOCTH MBIIILJICHUS;

e (dopmupoBaHre (QYHKIMOHAIBHOW T'PAMOTHOCTH, PEJIEBAHTHON TE€OMETPHUU:
YyMEHUE paclo3HaBaTh TMPOSIBICHUS TE€OMETPUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEATbHBIX JKU3HEHHBIX CUTYalMsIX W TPU H3YUYEHUU JPYTUX
y4eOHBIX MTPEAMETOB, MIPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (popMyupoBaTh
UX Ha s3bIKE TEOMETPUU U CO3/1aBaTh T€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN



FEOMETPUYECKUNA  anmapar Juisi peuleHUs I[PAaKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
WHTEPIIPETUPOBATH U OLIEHUBATH ITOJYyYECHHBIC PE3YJIbTATHI.

OTIUYUTEeNbHOM OCOOCHHOCTHIO MPOTPAMMBI  SBIISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUHU B Haydaje €ro M3y4eHHs 3aJad, PEIlacMbIX HA YPOBHE MHTYUTHUBHOTO
NO3HAHUS, M OINpeAcNEHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO
CIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTUYECKOTO U IPOCTPAHCTBEHHOIO  MBIIIJICHMUS,
CTUMYJIMPYET INMPOTEKAHWE HHTYUTUBHBIX MPOLECCOB, MOTHUBUPYET K JaJbHEUILEMY
W3YUYCHHUIO IIPEAMETA.

[Ipennourenue oTHAETCS HATJIAJHO-KOHCTPYKTUBHOMY METOJY OOy4YeHHs, TO €CTh
TEOPETUYECKUE 3HAHUSA HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb IIPEIMETHO-
IIPAKTUYECKOM JIEATENBHOCTH. Pa3BUTHE MNPOCTPAaHCTBEHHBIX MPEACTABICHUNA Y
y4almxcs B Kypce CTEPEOMETPUM IPOBOJUTCS 3a CYET PEIICHUS 3a/1ad Ha CO3JaHHE
IIPOCTPAHCTBEHHBIX 00PA30B U 337]a4 Ha ONEPUPOBAHKE TPOCTPAHCTBEHHBIMU 00pa3aMu.
Co3znanue oO6pasa MpOBOJUTCS C ONIOPON Ha HATJISAHOCTh, @ ONIEPUPOBAHUE 00pa3OM — B
YCIOBUAX OTBJICYEHUS OT HAIVIAAHOCTH, MBICICHHOIO HM3MEHEHHUSA €ro HCXOIHOIO
COACP/KAHUSL.

OcHoBHBIE conepkarenbHble JUHUM Kypca «['eomerpum» B 10-11 ximaccax:
«MHororpanHukmn», «lIpsMble M IIJIOCKOCTH B IPOCTpAaHCTBE», «Tena BpalieHus»,
«BekTopbl M KOOpIHMHAThl B MPOCTPaHCTBE». DOPMHUPOBAHUE JIOTUUECKUX YMEHUU
pacnpenensercs He TOJIbKO M0 COAEpKAaTeIbHbIM JIMHUSAM, HO U 1O TO1aM O0y4YeHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

Coneprxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM PE3yJIbTaTaM OCBOEHUS
pabodeil mporpaMMsl, pacpeeaEHHbIM [0 ToJaM 00y4eHHUs, CTPYKTYPHUPOBAHO TaKUM
oOpa3oMm, d4TOOBI  OBJAJEHUE TEOMETPUUECKMMH TOHATUSMU M  HaBbIKAMU
OCYLIECTBIISIJIIOCh MOCHEOBATENbHO M MOCTYNATENbHO, C COONIOACHUEM MpUHIUIA
PEEMCTBEHHOCTH, YTOOBl HOBBIE 3HAHUSA BKIIOYAJUCh B OOILIYyI0 CHUCTEMY
Tr€OMETPUYECKUX MPEICTABICHUNA O0YYalolIUXCsl, paciupss U yriyounss e€, oopa3ys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomeTpun oTBoIUTCs 2 yaca B Heento B 10 kiiacce u 2 yaca B HEJICNIO
B 11 kacce, Bcero 3a JiBa roja oOy4enus - 136 yueOHbIX yaca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KITACC

HexoTopble cBeeHus1 U3 IiianuMerpun (12)

VYTIBI U OTPE3KH, CBA3AHHBIE C OKPYIKHOCTBIO. PellieHne TpeyroibHUKOB.
Beenenue. (3)

IIpenmer crepeomeTpun. AKCHOMBI cTepeoMeTpun. HekoTopslie cieacTBus U3
aKCHOM.

IMapamienbHOCTH NPSAMBIX U IJI0cKOcTel (16)

[TapaiennbHOCTH MPSIMBIX, MPSMON M IUIOCKOCTH . B3amMHOE pacronoxeHue
JIBYX IPSAMBIX B NIPOCTPAHCTBE. YTOJI MEXAY IBYMsS NpsMbIMH. llapamienbHOCTBH
IJIOCKOCTEN. TeTpasip U mapajuieNIenuIIeI.

IepneHINKYJISIPHOCTH NPSAMBIX U MJI0CKOcTel (17)

IleprieHIUKYIAPHOCTh IPSMOM U IIOCKOCTU. IleprieHauKysip U HaKIOHHBIE.
Yron Mexay NpsSMOM U IUIOCKOCTBRO. JIByrpaHHbli yroi. IlepneHauKyinsipHOCTb
IIJIOCKOCTEN.

Mmuororpananku (14)

ITonsiTue MHOTOrpanHuKa. [Ipusma. [upamuna. [IpaBuiabHbIE MHOTOTPAHHUKH.
BekTopnl B npocTpancTBe (6)

[TonsiTue Bexkropa B mnpocTpaHcTBE. CIIOKEHHWE W BBIYATAHHUE BEKTOPOB.
YMHO)K€EHHE BEKTOpa Ha yncio. KomImaHapHbIe BEKTOPBI.

11KJIACC

Huaunap, konyc, map (21)

[Tonstne tmnuuapa. Ilnomane nosepxHoctu umiauHapa. [lonstne konyca.
[Tmomaae MOBEpXHOCTH KOHYca. Y cedeHHbIN KoHyc. Cdepa u map. YpaBHeHHe chephl.
B3aumnoe pacnosoxenue cgepbl U ockocTH. KacarenbHasi MIoCKOCTh K cdepe.
[Tnomans chepsi.

Oobembl Tea (15)

O6beM mpsiMOyTobHOTO mapauienenunena. OO0beMbl NPSIMON NPU3MBI U
mnHapa. OObeMbl HAKIOHHOW MPU3MBbI, NMHpaMuibl U KoHyca. OObeM mapa u
iomaas cepsl. OObEMbI IIAPOBOTO CEKTOPA, IIAPOBOT0 CErMEHTA U IIapOBOTO CIIOA.
MeToa koopauHaT B mpocTpancTBe./IBmkenns. (16)

Koopaunatel TOukM W KoOpAMHATBI BeKTOpa. CKAISIpHOE MPOU3BEIAECHUE
BEKTOPOB. [[BrkeHHUs .

IMoBTOpenue kypca crepeomerpun (16)

[ToBTOpEeHue, 0000IIEHHEe U CUCTEMATU3alusl 3HAHUN , YMEHUN U HABBIKOB 3a

Kkypc reomerpun 10 — 11 kiacca, moAroToBKa K UTOrOBOM aTTECTALIMU 110 TEOMETPUHU.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJbTATDBI

JIngyHOCTHBIE  pE3yJIbTaThbl OCBOEHUS MPOTPaMMbl  y4eOHOrO  MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOW MO3UIIMKM O0YYalOIIEerocsl KaKk aKTUBHOIO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOI0 OOIIECTBA, MPEACTABICHHUEM O MAaTEMATUYECKUX
OCHOBax ()YHKIMOHUPOBAHHUS  PA3IMUHBIX  CTPYKTYp, SIBJICHHUH, MPOIEAYD
IPaXKJAHCKOro o0miecTBa (BbIOOPHI, ONPOCHI U IpP.), YMEHUEM B3aUMOJEHCTBOBATH C
COIIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUHU C UX (QYHKIIUSIMU U HAa3HAUCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUNCKONW TI'pakJIaHCKOM HJIECHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHHCKOW MaTE€MaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K
JOCTHXKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MAaTEMaTHYECKOW IIKOJBI, K
UCIIOJIb30BAHUIO JTUX JIOCTM)KCHHH B JIPYyTUX HayKax, TEXHOJOTusix, cdepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja; cHopMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHMUSI, ITUYECKOrO MOBEIECHHUS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUN HAYKU U JEATEIbHOCThIO YUEHOT0; OCOZHAHUEM JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOWYUBOTO Oy IyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHPY, BKJIIOYas DJCTETUKY MaTeMaTUUECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCYKICHNI; BOCIPUUMUYNBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUIOB UCKYCCTBA.

duznveckoe BOCIUTAHKE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI PUMEHSATh MaTEMaTUUYECKHE 3HAHUS B MHTEpecax
3I0POBOTO U 0O€30IMacHOro o0pasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO  (3I0pPOBOE MHUTaHWE, COATAHCHPOBAHHBIM PEKHUM 3aHATHA W OTJIbBIXa,
peryispHas ¢usnueckas aKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHMS, TPHU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOJIOOUS; HHTEPECOM K
pasznu4yHbIM chepaM podecCHoHaTHLHOM MeITeTbHOCTH, CBSI3aHHBIM C MATEMATUKOW 1
e€ MPIIOKEHUSIMHU, YMEHUEM COBEPIIIATh OCO3HAHHBIN BHIOOP Oymyrieit mpodeccuu u
peaIn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIaHbl, TOTOBHOCTHIO U CIIOCOOHOCTHIO K
MaTeMaTUYeCKOMY O0pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUHM BCEH JKU3HU;
FOTOBHOCTBIO K AaKTMBHOMY VYYacTHUIO B PEIICHHMM NPaKTHUYECKUX 3ajad
MaTeMaTUYECKOW HAMPaBICHHOCTH.

IKOJOrHYeCKOe BOCIIMTAHUE:



c(hOPMUPOBAHHOCTHIO  HKOJOTMYECKOM  KYJIbTYpbl, TOHUMAHUEM BIIUSHUS
COLIMAJIbHO-DPKOHOMHUYECKUX MPOLIECCOB HAa COCTOSIHME MPUPOJHOM U COLMAIBLHOM
CpeIlbl, OCO3HAHNEM TJIOOATBPHOTO XapaKTepa dKOJOTHIECKUX MPOOIEM; OpUCHTAINCH
HAa TPUMCHEHHE MAaTeMaTHYECKUX B3HAHWK IS peImIeHus 3agady B 00JiacTu
OKpyXarole cpeapl, IUIaHUPOBAHMUS TIOCTYIIKOB M OLEHKHM UX BO3MOXKHBIX
MOCJIEICTBUMN ISl OKpY>KaroUIe Cpeibl.

LleHHOCTH HAYYHOTO TO3HAHUS: _

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHsS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAYKU U OOIIECTBEHHOW MPAKTUKH, IOHUMAHUEM MaTEeMaTUYECKOM
HAyKU Kak cepbl 4eIOBEYECKON JEeATEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUIS pa3BUTHUSL UBWIM3ALMN; OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH M MAaTEMaTU4YECKOM
KYJbTYpPOU KaK CpeICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIATH MIPOEKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe PE3yJIbTaThl OCBOCHUS IMPOTrpaMMbl  y4eOHOTO TMpeaMeTa
«Marematukay XapaKTepu3yrTCs OBJIaICHUEM YHUBEPCAIIbHBIMU HO3ZHABAMEIbHBIMU
0elcmeusaMuU, YHUBEPCALbHLIMU KOMMYHUKAMUBHBIMU OeUCMBUIMU, YHUBEPCATbHBIMU
Dpe2yNIsIMUBHbIMU OetiCMBUSIMU.

1) Vhusepcanvnole noznasamenvusle oeticmeus, obecneuusaom Gopmuposanue
0a308bIX KOSHUMUBHLIX NPOYECCO8 00yHaruuxcs (0coeHue Memooo8 HNO3HAHUSL
OKpYJHCaIOUieco Mupa, NpUMEeHeHUe JN02UYECKUX, UCCIe008ameNbCKux onepayutl,
YyMeHuti pabomams ¢ uHpopmayueii).

ba3oBble jornueckmne geiicTBUS:

e BBUIBIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MAaTEeMaTHYECKUX
O0OBEKTOB, MOHSATUN, OTHOIIEHUH MEXIY MOHATUIMH; (OPMYIUPOBATH ONPEIACICHUS
MOHATHUH; yCTaHABIWBATh CYIIECCTBEHHBIN MPU3HAK KJIacCHU(PUKAIIUNKA, OCHOBAHUS JIJIS
000011IeHUs U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3a;

e BOCIpPUHUMATh, (OpMyJIUpoBaTh W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

e  BBISIBIIATh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUNS B
dakTax, MaHHBIX, HAONIONCHHUSIX M YTBEPKICHHUSAX; Npeajaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYU;

e JIENaTh BBIBOJALI C UCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIIOUCHHI 110 aHAJIOTHH,

e TIPOBOJUTH CAMOCTOSITEIPHO JTOKA3aTEIhCTBA MATEMATUUECKUX yTBEPIKICHUN
(mpsiMble W OT MPOTHBHOTO), BHICTpAaUBATh apPTyYMEHTALIUIO, MPUBOIUTH MPUMEPHI U
KOHTPIpPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJBL;

e BBIOMpaTh CMoco0 pemieHus y4eOHOW 3amayn (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBIOWpaTh HanOOJee MOAXOMSIININNA C YIETOM CaMOCTOSITEIEHO
BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBnle ucciiegoBarejbLCcKue 1eHCTBUA:

e HCHOJI30BaTh BOMNPOCHl KaK HCCIENOBATEIIbCKAN HWHCTPYMEHT ITO3HAHUS,
bopMyIHUPOBATH BOMPOCHI, (DUKCUPYIOIINE MPOTUBOPEUUE, TIPOOIEMY, YCTAaHABIHBATh
UCKOMOE M JIaHHO€, (OPMHUPOBATH THIIOTE3Y, APTyMEHTHUPOBATH CBOIO ITO3HIIHIO,
MHEHHUE;

e TMPOBOJUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN JKCIEPUMEHT, UCCIEIOBAHUE
M0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBICHWS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMU, SBJICHUSIMHU, POLECCAMMU;

e CaMOCTOSITENIbHO (opMynmHpoBaTh OOOOIIEHUS M BBIBOABI MO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOICHUS, UCCIEAOBaHMS, OLICHUBATH JOCTOBEPHOCTh MOJIYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB M O00OIIIEHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTUE TMpoliecca, a TakKe BbIJIBUTATH
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

e BBUIBIATH J€PUIMTHI UHPOPMALIUU, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1auu;

e BbIOUpaTh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THUIOB, aHAIM3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIUIO PA3IMYHBIX BUIOB U (opM
MPEACTABIICHHUS;

e CTPYKTYpUpPOBaTh HMH(OpPMAIMIO, TPEACTABIATh €€ B pa3IHuUHbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIUU 1o CaMOCTOSITEIILHO
c(OpMYJIMPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanonvie = KOMMyHuxamueHnwvle  Oelicmeus,  00ecneuusarom
CcopMUPOBAHHOCTID COYUATILHBIX HABBIKOG 00YYAIOUJUXCSL.

Oo0menue:

e BOCIPUHUMATH U (POPMYIHPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBUSIMH U
1eISIMU OOIIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMCBMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS TI0 XOIy PEIIeHUs 3a7a4i, KOMMEHTHPOBATh
MOJIyYCHHBINA PE3yNIbTAT;

e B XOJe OOCYXXICHHs 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
poOJIEMBI, pelIaeMol 3a7aun, BHICKA3bIBaTh UJICH, HAIlCJICHHBIC HA TIONCK PEIICHUS;
COTIOCTaBIISAITh CBOM CYXJEHUS C CYXKICHUSAMH JPYTMX YYaCTHUKOB JMAJora,
oOHapy>KUBaTh Pa3INYNE U CXOCTBO MO3UIINIA; B KOPPEKTHOU hopme popmynupoBaTh
pa3HOTIIACHsl, CBOM BO3PAKEHUS;

e TIPEACTABJATH PE3yJIbTAThl PEIICHUS 33aJa4d, SKCIIEPUMEHTa, MCCIICIOBAHMUS,
NPOEKTa; CaMOCTOSATENBHO BBIOMpATh (OpMAT BBICTYIJICHUS C Y4ETOM 3aaad
NpEe3eHTALUU U OCOOCHHOCTEN ayIUTOPHUH.

CoTpyaHu4ecTBO:

e TIOHMMAaTh W HCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW M HWHIWBUIYaTbLHOU
paboThI TIpU peleHNH YUeOHBIX 3a/a4; MPUHUMATD IIeJIb COBMECTHOU JESITebHOCTH,



IUIAHUPOBAaTh OPraHU3allil0 COBMECTHOW pabOThl, paclpenesiaTh BHJIbl padorT,
JIOTOBapUBaThCs, OOCYXJaTh IpoLEcC M pe3yibTaT paboThl; 0000IIaTh MHEHHUS
HECKOJIbKHX JIFOICH;

e Y4YacTBOBaTh B IpyHmoBbIX (GopMax paboThl (0OCYXIeHHs, OOMEH MHEHUH,
«MO3rOBBIE€ HITYPMBD» U UHBIE); BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAUHHPOBATH
CBOM JCHCTBUSA C APYTMMH WICHAMH KOMaH/bl; OLICHUBATh KAa4€CTBO CBOETO BKJIA/A B
OOIIHIA TPOAYKT IO KPUTEPHUSIM, CPOPMYTHUPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pezynamueHvle Oelicmsus, 0Oecnewusarm @opmuposarue
CMBICTIOBbIX YCMAHOBOK U ICUSHEHHBIX HABbIKOE TUYHOCTU.

Camoopranusamnus:

e COCTaBJIATH IUIAH, aJITOPUTM PELIEHUS 3a/1a4¥, BBIOUPATh CIOCOO PELICHHUS C
y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATH U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(POPMALIUU.

CaMOKOHTPOJIb:

e  BJIAJIETh HaBBIKAMU IT03HABATEIBHON pe(hIEKCUN KaK OCO3HAHUS COBEPIIAEMbIX
JNEHUCTBUM M MBICIUTENBHBIX IPOLIECCOB, MX PE3YyJbTaTOB; BIAJETh CIIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJISI MpoOLiecca M pe3ysbTaTa PElICHUs MaTeMaTUYecKOn
3a/1aui;

e IIPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYThb NP PELICHUM 33aJa4H,
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YyJIbTATA IEJU U YCIOBUIM, OOBACHITH IPUUHHBI
JOCTHXKEHHSI WM HEAOCTUXKEHHUS PEe3YyJbTAaTOB JEATEIbHOCTH, HaXOOUTh OIIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMU: TOUKA, MIPSAMas, INIOCKOCTbD.

[IpyuMeHATP aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX IPU PEHICHUU
r€OMETPUUECKUX 3a]1a4.

OnepupoBaTh NOHATUSMH: MAPAIICTBHOCTh U MEPHNEHIAUKYISPHOCTh MPSAMBIX U
MJIOCKOCTEH.

KiaccupumupoBaTh B3aMMHOE PpACMOJIOKCHHE TMPSMBIX UM IJIOCKOCTEH B
MTPOCTPAHCTBE.

OnepupoBaTh MOHSITUSMU: JBYTPAHHBIA yTOJI, TPAHU JBYTPaAaHHOTO yTJia, pedopo
JIBYTPAHHOTO YTJIa; JIMHEWHBIA YroJ IByTPAaHHOTO yIJIa; TpaayCHas Mepa IByTPaHHOTO
yria.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIbIM
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, ITPABUJIbHBIA MHOTOTPAHHUK.



Pacro3HaBaTh  OCHOBHBIE BMJIbI MHOIOTPaHHMKOB (THMpaMuia; IpuU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KrnaccudunupoBaTe MHOTOTpaHHUKH, BBIOMpPAs OCHOBAHUSA ISl KiIacCU(PUKAIIH
(BBIITYKJIBIE M HEBBIITYKJIbIE MHOIOTPAHHUKH; IPABUIIbHBIE MHOTOI'PAaHHUKH; IIPSIMbIE U
HAKJIOHHBIE IPU3MBI, apaJIJIeICITUIIEbI).

OnepupoBath MOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YS METOJ CJIEIOB.

CtpouTh ce4eHUs: MHOTOTPAaHHUKOB METOJIOM CIIEJOB, BBINOJHATH (BBIHOCHBIE)
TUTOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHUZY.

Pemarp 3amaun Ha HaXOKJIEHUE T€OMETPUUECKHMX BEJIMYMH IO 00pa3laM WiIH
QITOpUTMAaM, TPUMEHSS H3BECTHbIE AHAJIUTHUYECKUE METOABI IpU PEUICHUHU
CTaHJAPTHBIX MATEMATHYECKUX 3a/Ja4 Ha BBIYMCICHHE PACCTOSHUN MEXIy ABYMS
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOUYKHU JI0 MIIOCKOCTH, MEXIY CKPEIIMBAIOIINMUCS
IPSMBIMHU.

Pemarp 3amaun Ha HaXOXKJIEHUE T€OMETPUUECKHMX BEJIMYUH IO 00pas3laM WiIH
QITOPUTMAaM, TPHUMEHSS HW3BECTHBIE AHAIMTHYECKHME METOABl MpPU PEUICHUU
CTaHJAPTHBIX  MAaTEMaTHYECKMX  3aJad Ha  BBIUMCIEHUE  YIJIOB  MEXKIY
CKPEIIMBAIOIIMMUCS MPAMBIMU, MEXIY NMPSIMOHN U MIIOCKOCTBIO, MEXAY MJIOCKOCTSIMU,
JBYT'PaHHBIX YIJIOB.

Boruncnate 00BEMBI M IUIOHIAJM TMOBEPXHOCTEH MHOIOTPAHHUKOB (IIpU3Ma,
nupamMuza) ¢ NPUMEHEHHEM (POPMYJI; BBIYUCISATh COOTHOIIECHUS MEXY IUIOIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBath MOHATUSAMU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh
CUMMETPUH; LIEHTP, OCh U MNIOCKOCTh CUMMETPUU (DUTYPBHI.

W3Bnekarb, MpeoOpa3oBbIBaTh W UHTEPIPETHPOBATH  MHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTrypaxX, NPEICTAaBICHHYI0O Ha uYepTexax M
PUCYHKaX.

[IpumensTh reomeTpuyeckue (akThl JJIS PEIIeHUsT CTEPEOMETPUUECKUX 3ajad,
IIPEATNOJIAraoIMX HECKOJIBKO 1ar0B PELIEHUs, €CJIM YCIOBHS TPUMEHEHUS 3aaHbl B
sBHOM (popme.

[IpumeHsaTs  mpocTEdIIME  NMPOrpaMMHBIE  CpPEACTBA U DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoANTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE M KU3HH,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHATh NOJy4YEHHbIE 3HAHUS Ha TMPAKTHKE: AaHAIM3UPOBATH peajbHbIC
CUTyallUM M IPUMEHATh W3yYCHHBIC IIOHATHUA B IIPOLIECCE IIOMCKAa pEUICHUS
MaTeMaTHYECKU CPOPMYIUPOBAHHON MPOOIEMBI, MOAEIUPOBATH PEAJIbHBIE CUTYaL[UH
Ha SI3bIKE TE€OMETPHM, HCCIEN0BAaTh IOCTPOEHHBIE MOJEIU C HCIHOJb30BAaHUEM
TreOMETPUUECKUX TMOHATHI W TeopeM, ammapaTa aiareOpbl; peliaTth MPaKTUYECKUe
3aJlauyy, CBSA3aHHbBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIIMUYMH.



11 KJIACC

OnepupoBaTh TOHATHSIMH: WIMHAPUYECKAs TOBEPXHOCTh, OOpa3yromme
UUJIMHAPUYECKON TOBEPXHOCTH; IMJIMHJIP; KOHUYECKas MOBEPXHOCTh, 00pasyrolue
KOHUYECKOM TOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

PacmosnaBath Tena BpamnieHus (IMIHHIP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOTYYEHUS TET BPALLICHHUS.

KrnaccudunupoBaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBarh MNOHATHSAMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CEerMEHTAa; IIAapOBOW CJIOM, OCHOBAaHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beraucisate 00bEMBI 1 TUTIOIIAAM TTOBEPXHOCTEH TEJ BpAIICHUS, T€OMETPHICCKUX
TEJ C MPUMEHEeHUEM (PopMyI.

OnepupoBarh MOHATHSAMHU: MHOTOTPAHHUK, BIUCAHHBIN B cdepy U OMHCAHHBINA
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJTU TEJIO BpAIllCHHUS.

BBIYUCHATE COOTHONIICHUS MEXKIy IUIOMAAIMUA IOBEPXHOCTEH M 00BEMaMu
MOAOOHBIX TEI.

N3o00paxkats u3yuaemble PUTypbl OT PyKH U C IPUMEHEHHUEM MTPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrIOTHATE (BBIHOCHBIE) TIIOCKHE YEPTEKH W3 PUCYHKOB TPOCTHIX OOBEMHBIX
buryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIICHH.

W3Bnekatb, WHTEPIPETHPOBATH H  NPEOOpa3oBbIBATH  HMH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEICTABICHHYIO Ha 4YepTexax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BBITTOTHATE ACHCTBUS CIOKEHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKCHHUS
BEKTOpA Ha YHCIIO, OOBSICHATH, KAKUMH CBOMCTBAMHU OHU 00JIa1af0T.

[IpuMeHATH paBUIIO MapajuIeIenuIe/a.

OnepupoBaTh MOHATHSAMHU: JCKAPTOBBI KOOPIAWHATHI B TIPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKTY BEKTOPAMH,
CKaJISIPHOE MPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIC BEKTOPHI.

Haxonuth cymmy BEKTOPOB M TPOM3BEACHHE BEKTOpAa HA YHCIIO, YTOJ MEXITY
BEKTOpaMH, CKaJsIpHOE TMPOU3BENCHHE, PACKIAIbIBaTh BEKTOP IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3anaBaTh MIOCKOCTh YPaBHEHUEM B AEKAPTOBOW CUCTEME KOOPIMHAT.

[IpumeHsaTs TeoMeTpudecKue (GakThl JUIsl PEHICHHS CTEPEOMETPUUYECKHUX 3ajad,
MIPEATOJIAraoIInX HECKOJIBKO IIar0B PEIIeHHUs, €CIIU YCIOBHS MTPUMEHEHHUS 3aaHbl B
SBHOM (opme.

Pemate mpocreiliiue reomMeTpuueckue 3aJayd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/1A.



Pemate 3aaun Ha JOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHUNA M HaXOXICHHE
reOMETPUYECKUX BEIMYMH IO oOpa3laM WIM ajJrOpuTMaM, MPUMEHss HU3BECTHBIC
METO/bI IPY PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

[IppuMensaTs  mpoCTEWIIME  NPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

IIpuBOoAUTHE NpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HHU,
pacIio3HaBaTh NMPOSIBIICHUE 3aKOHOB T€OMETPHUM B UCKYCCTBE.

IIprMeHATh NOJy4EHHBIE 3HAHUSA HA IPAKTUKE: AHAIW3UPOBATH PEAJIBHBIC
CUTyallud M TIPHUMEHATHh M3Y4YEHHBIE IIOHATHSA B IIPOLECCE IIOMCKA PEIICHUsA
MaTeMaTHYECKU cPOPMYIUPOBAHHON MPOOIEMBI, MOIEIUPOBATh PEAJIbHBIE CUTYallUU
Ha $3bIKE TE€OMETPUH, HCCIENOBATh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BaHUEM
F€OMETPUYECKUX TOHATHM W TEopeM, ammapara aiareOpbl; pelarbh MPaKTUYECKUe
34/1a41, CBSI3aHHBIE C HAXOKJIECHUEM T€OMETPUUECKUX BEITUYUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
Ne | HazBanue TeMbl Kon-Bo yacoB | KoHTpoabHBIX paboT
n/m o 10 Iporpamme
IporpaMMme.
1 HexoTopele cBeleHUs U3 INIAHUMETPHUU. 12 | BXOIH
2 BBenenne 3
3 [TapauieIbHOCT NPSIMBIX U TIJIOCKOCTEM. 16 1
4 [leprieHAUKYISPHOCTD OPSIMBIX U 17 1
IJIOCKOCTEN
5 MHOrorpaHHHKH. 14 1
6 BekTopbl B IpoCcTpaHCTBE 6
Bcero 68 4
11 KJIACC
Ne | Ha3BaHue Tembl Kon-Bo yacoB | KoHTpoisibHBIX paboT
n/m o T10 TIporpamMme
porpamme.
1 [unuuap, KOHYyC, map 17 1
2 OObemBbI TET 21 2
3 MeToa KOOpAMHAT B IPOCTPAHCTBE. 15 1
4 IToBTOpEHHE Kypca CTEPEOMETPUH 15 1
5 Bcero 68 5




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Martemaruka: anreOpa U Hayajla MaTeMaTUYECKOTO aHaliu3a, reomeTpus. [ 'eometpus,
10-11 xnaccel/ AtanacsH JI.C., byty3oB B.®., Kagommnes C.b. u apyrue,
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemenne»2021

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1. MaTtematuka: airebpa ¥ HayaJla MaTeMaTHYEeCKOTO aHalIu3a, Te€OMETPHUSI.
['eometpus, 10-11 knaccwl/ Atanacss JI.C., Byty3o B.®., Kagomues C.b. u
npyrue, AknnonepHoe obmectBo «M3matenpctBo «IIpocsemenne»2021
2.I'eometpus. [Toypounsie pazpadorku. 10—11 kmacchr :

y4eb. mocobue i 001eo0pa3zoBat. Opranu 3anui /

C. M. CaaksH, B. ®@. by ty30B. — M. : IIpo cBe menue, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fipi.ru/

https://resh.edu.ru/

http://window.edu.ru -Poccuiickuii 001ieo0pa3oBareIbHbIN TOPTAJI, €IUHOE OKHO
JOCTyIa K 00pa3oBaTeNIbHBIM pecypcam

https://lesson.edu.ru/
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