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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOro ypOBHS sl OOYIArOIIHXCS
10 —11 xyaccoB pa3zpaborana Ha ocHoBe DeepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISAEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmal o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHIIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JINMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS O0YJarOMUXCS, GOPMUPOBAHUS
(YHKIIMOHATBHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3yYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINTHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJEHUWU M MPOIECCOB PEaJTbHOr0 MUPA, MECTE T€OMETPUN B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIUICHUS, HEOOXOAUMBIX JUTS afalTal[ik B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MepIIUIeHHE, (HOpPMUPYEMOe TMPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsaX AEATENbHOCTH 4YejoBeka. OpUeHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHUE €r0 COIMAIBHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKArOIIEro MHpa,
yCJIOBHE YCICHNIHOTO TO3HAHWUS M  aAKTHUBHOTO  MPeoOpa3oBaHHs  JCHCTBUTEIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NEeSATENbHOCTH, SBISCTCS OJHUM M3 NMPO(ECCHOHAILHO BAXKHBIX KAyeCTB, MOITOMY aKTyalbHa
3agaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYTHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
JCWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CTEUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HaueHa JUIs OOyJaromIuXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
0onee rryOOKO, €CITH B JAIILHEUIIIEM BO3HHKHET HEOOX0IUMOCTh B TEOMETPUUECKUX 3HAHUSX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TPEACTABICHUS O TEOMETPUU KaK YacTHU MHUPOBOH KYIbTYpPHI H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIET0 MUPA;

e (¢dopMHupOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue YMEHHS ONEPUPOBATH OCHOBHBIMH TIOHATHUSMH O MHOTOTPDAaHHUKAX H
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE UHTEJUIEKTYalbHBIX UM TBOPYECKHX CIOCOOHOCTEH  oOywaromuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar [uis pelieHds MPAaKTHUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa3oM OpraHM30BaHHas pabOoTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAMISIAHO-KOHCTPYKTUBHOMY METOJIy OOyuYeHus, TO ecCTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelleHus 3a7ad Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OINEpPUPOBaHHE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpas3a MPOBOTUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEp KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMble U TMIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTophl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



[0 COJEpKaTeIbHBIM JIMHUSAM, HO M TIO0 TOoAaM OOy4YeHHsS Ha YPOBHE CpeTHEro OoOIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBbIKaMH OCYIICCTBJIAIOCH
MOCJIEIOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpuu oTBOIUTCS 2 yaca B Heenmto B 10 kinacce u 1 yac B Hepento B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble U IJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3anMHOE pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUIECIbHbIE U
CKpemuBampIuecss npsmsle. IlapainensHOCTh MNPSMBIX M IJIOCKOCTEHM B IPOCTPAHCTBE:
NapaJuleIbHbIE IIPSAMBbIE B IMPOCTPAHCTBE; IMAPALIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTh
NpSIMOM M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJI MEXIy NpPSIMBIMU B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW:  MapaJUlelbHbIE  IJIOCKOCTH;  CBOWCTBA
napajuieNbHbIX iockocTel. [Ipocreiinne npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPA3P,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHUKyYISIPHOCTD NPSAMOU U INIOCKOCTH: NEPIEHIUKYIIIPHBIE IPSIMBIE B IPOCTpa-
HCTBE, NIPSIMbIE TAPAJIJIENIbHBIE U TEPIIEHIUKYISIPHBIE K INIOCKOCTH, PU3HAK MTEPIEHIUKYJIISAP-
HOCTH IIPSIMOM U INTOCKOCTH, TEOPEMA O NMPSMOM NEPIICHINKYIAPHON TUIOCKOCTH. YTIIbI B IPOCT-
paHCTBE: YroJl MEeXAY IPSMOM U TUIOCKOCTBIO; IBYTPaHHBIN YroJ1, JIMHEWHBIN yroJl IBYTPAaHHOIO
yria. [lepnesauKkyIsp v HaKJIO-HHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 MJIOCKOCTH, MPOEKIMs PUTYphI Ha TUIOCKOCTh. [lepneHanKynspHOCTb MI0CKOCTEH:
MIPU3HAK NEPIEHANKYISIPHOCTH ABYX IUNIOCKOCTEN. Teopema 0 TpEX MeprneHIuKyIIsIpax.

MHoOrorpaHHMKH

IToHsATHE MHOTOIPaHHUKA, OCHOBHBIC JJIEMEHTHI MHOIOIPAHHUKA, BBIITYKJIbIE U HEBBIITYK-
JIble MHOTOTPAaHHUKH; pa3BEPTKA MHOTOTpaHHuUKa. [Ipu3ma: N-yrojapHas npusma; rpaHd U OCHO-
BaHUS MPU3MBIL; IpsMasi U HAKJIOHHAs IPU3Mbl; OOKOBAsl U MOJIHAsl IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, mpsiMOYroJIbHBIN Mapajuiesienunes] u ero cBoiictea. [lupamuaa: n-yrosipHas
UpaMu/a, TPaHU U OCHOBAaHUE MUpPaMUIbl; OOKOBas U MOJIHAS IOBEPXHOCTh TUPAMUJIbI;
IIpaBWJIbHAS U yCEYEHHAs IUPaAMUAA. DIEMEHTBI IPU3MBbI U TMpaMusl. [IpaBuipHbIe MHOTOT -
PaHHUKU: IOHATHE IPABWJIBHOTO MHOTOI'PAHHUKA; IIPABUJIbHAS [TPU3Ma U NIPaBUJIbHAS INPAMU -
711a; IpaBUJIbHAs TPEYroJIbHAs MUpaMUJa U MPaBUIbHBIN TeTpa’ap; KyO. IIpeacraBienue o npa-
BHJIBHBIX MHOTOI'PAHHHKAX: OKTa3JIp, NOAEKa’Ap U ukocadap. CedeHus Npu3Mbl U IMPaMUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IPSMOM, INIOCKOCTH.
DneMEHTB CUMMETPUH B IUPaMUax, NapajuleenuIesax, IpaBUIbHbBIX MHOTOTpaHHHUKAX.

Bbluncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, aquaroHany, yrisl. [lnomane 60koBoi
IIOBEPXHOCTH M TIOJHOW IOBEPXHOCTU NPAMOM IPU3MBI, ILIOLIAAb OCHOBAHMUH, Teopema O
OOKOBOW IMOBEPXHOCTH MpsAMON mnpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M IOBEPXHOCTH
MPaBWJIBHON MHpaMUbl, TEOpeMa O IUIomaau yceu€HHoi nupamunbl. [loHstre 06 oOnéMme.
O0bém nupamunsl, npusmbl. IlogoOHble Tena B mpocTpaHcTBe. COOTHOIIEHHSI MEXKIY
TUTOIIA/SIMH TOBEPXHOCTEN, 00bEMaMU MOIOOHBIX TEJI.

11 KJIACC
Tesna Bpamenus
Hunuuapudeckass MOBEPXHOCTb, 0Opa3yrollue IWINHAPUYECKOM MOBEPXHOCTH, OCh
LHWIMHAPUYECKOH noBepxHocTH. LIumuHap: ocHOBaHUs U OOKOBas MOBEPXHOCTb, 0Opasyomas u
0Cb; TUIOINA/b OOKOBOH 1 MOIHOM MOBEPXHOCTH.



Konnueckas HoBepXHOCTh, 00pa3yroIe KOHUUECKOHN MOBEPXHOCTH, OCh U BEPLIMHA
KOHHYECKOM nmoBepxHocTu. KoHnyc: ocHoBaHMe U BepinHa, 00pa3yromas U 0Ch; IIIOIA1b
OOKOBOW U TOJIHOM MOBEPXHOCTHU. Y CEUEHHBINA KOHYC: 00pa3yIoIIHe U BBICOTA; OCHOBAHUS U
OOKOBasi OBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, IMaMeTp; IIIOMaab HOBEPXHOCTH cdephl. BzanmHoe
pacrosiosxenue chepsl ¥ IIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; Ionaas chepsl.
N300paskenue Ten BpaleHust Ha MII0CKOCTH. Pa3BépTka MIIMHAPa U KOHYCa.

KomOunamuu Ten BpamieHWs WU MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONHCAHHBIH OKOJO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitne 006 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuieyenumnena u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
mapa u mwiomanas cgepsl. [logobHbie Tena B npoctpancTBe. COOTHOMIEHUS MEXAY IO AASIMHU
MMOBEPXHOCTEH, 00bEMAMU MOJOOHBIX TET.

Ceuenus nuiIMHIpa (MapauiebHO U IEPICHAUKYISPHO OCH), CEUCHHS KOHYCa
(mapannenbHOE OCHOBAHUIO U MPOXOsIEe Yepe3 BEPILINHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH U B pocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uyMcio. PasnokeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHaTt B mpocTpaHcTBe. Koopauuatel BekTopa. IIpocreimme
3aJauyd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Boeruucnenue yrioB MexIy NpSAMBIMH U IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJ IpPH
pEeLIEHUN TEOMETPUYECKUX 3aad.

IINTAHUPYEMBIE PE3YJIbTATBI

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIEC Pe3y/IbTaThl OCBOCHHUS IMPOrpaMMbl ydeOHOro mpeamera «MaTemaTHka
XapaKTepU3YIOTCS:

I'paxknanckoe BoCMTAHME:

COPMUPOBAHHOCTHIO TPKIAHCKOW MO3UIMH OOYYaIOIIErocss Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBa, MPEACTABICHHEM O MAaTEMAaTHYCCKUX OCHOBAxX
GYHKIIMOHUPOBAHKS PA3JIMUHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TPaKIaHCKOTO O0O0IIecTBa
(BBIOOpBI, OTMPOCHI M TIP.), YMEHHEM B3aHMMOJCHCTBOBATh C COLMAIBLHBIMH HHCTHTYTAMH B
COOTBETCTBHUH C MX (DYHKIUSIMH U Ha3HAUYCHHEM.

IMaTpuoTHYecKOe BOCIUTAHME:

cOPMUPOBAHHOCTHIO POCCUICKON TPAXKTAHCKOW MICHTUYHOCTH, YBAKECHUS K MPOILIOMY
MU HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHUSIM
POCCHUICKMX MaTeMaTHKOB M POCCHICKON MaTeMaTHYECKOM IIKOJIbI, K HCIOJB30BAHUIO 3TUX
JOCTIDKEHHUH B IPYrUX HayKaX, TEXHOJOTHSIX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAHMEM JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa; Cc(hOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEJCHHUS, CBSI3aHHOTO C MPAKTUYCCKUM NMPUMEHCHHUEM
JOCTHDKCHUM HAyKH U JESITEIBHOCTHIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTOHYHMBOTO OYIYIIETO.



JcTeTHYecKoe BOCIIUTAHHUe:

JCTETUYECKUM  OTHOLUIEHHWEM K  MHpYy, BKIIOYas O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHWH, PpacCyKICHH; BOCIPUUMYHBOCTHIO K
MaTeMaTUYECKUM aclleKTaM pa3jIMYHbIX BUJOB UCKYCCTBaA.

PDu3uyecKoe BOCIIUTAHKE:

C(OPMHUPOBAHHOCTBIO YMEHHUS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B HWHTEpEcax
310pOBOro M Oe3omacHoro oOpas3a »U3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/10POBbIO
(3nopoBo€e nuTaHHe, cOAJAHCUPOBAHHBIM PEKUM 3aHATUH U OTHAbIXA, PEryisipHas Qu3ndeckas
aKTUBHOCTb); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-030POBUTEIHHON
JEeSITEIbHOCTBIO.

TpynoBoe Bociutanue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K PA3INYHBIM
chepaM npodeccnoHaTbHOW JESITeNTbHOCTH, CBSI3aHHBIM C MaTeMAaTUKON M €€ MPHIOKEHUSIMU,
YMEHHEM COBEpIIATh OCO3HAHHBIN BbIOOP Oyaylieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIE IUIaHbl; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
caM000pa30BaHNI0 Ha MPOTSHKEHWH BCEW JKWM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pELIeHUH TPAKTHYECKUX 33/1a4 MaTeMaTUYeCKOil HalpaBiIeHHOCTH.

JKO0JI0rH4eCKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO JKOJIOTUYECKON KYNbTYpbl, MOHUMAHHEM BIUSHUSA COLUAIBHO-
SKOHOMMYECKUX TPOILIECCOB Ha COCTOSIHUE MPHUPOJHOM M COLMAIBHOW Cpelibl, OCO3HAHUEM
rI100aTBbHOTO  XapakTepa  JIKOJIOTMUECKUX  MpoOiieM; OpueHTaluued Ha  [pUMEHEHUe
MaTeMaTU4ECKUX 3HAHWUN Ul pelleHus 3a7ad B 00JIaCTH OKPYXKAIOLIEH cpenibl, MIIaHUPOBAHUS
MIOCTYIIKOB U OLICHKH UX BO3MOKHBIX ITOCIIEACTBUI JUIsl OKPY’KalOIIel Cpebl.

IleHHOCTH HAY4YHOI0 NO3HAHUS:

C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKU U OOLIECTBEHHOW NMPAKTHKH, IOHUMAHUEM MaTeMaTHYeCKOW HAyKH Kak chepbl
YeJI0BEUECKON JEATeNbHOCTH, HTANOB €€ Pa3BUTUSA U 3HAUUMOCTH JUISl pa3BUTHS LIMBUIM3ALNY;
OBJIAZICHUEM SI3IKOM MaTEMaTHKM M MaTeMaTH4YeCKOM KyJIbTYpOil Kak CpeiCTBOM IO3HAHHUSA
MHUpPa; TOTOBHOCTbIO OCYLIECTBISATh HPOEKTHYI0 U  HCCIEA0BATENILCKYIO JIEATEILHOCTh
UHAWBUYAJIbHO U B IpYIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yibTaThl OCBOCHUS IPOrPaMMBbl yd4eOHOTO mpeaMeTa «MareMaTukay
XapaKTePU3YIOTCS ~ OBJIQJICHUEM  YHUBEPCAIBLHBIMH  HO3HAGAMETIbHLIMU  OCliCIEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSIMU,  YHUBEPCATbHBIMU — PecYIsMUGHbIMU
oeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecneuusarom Gopmuposarnue 6a3068bix
KOZHUMUBHBIX NPOYECCo8 00yuarwmuxcs (0C60eHue Memooo8 NO3HAHUSL OKPYHCAIowe2o Mupa,
npUMeHeHUe T02UHeCKUX, UCCAeO008AMEeNbCKUX ONepayull, yMeHull pabomams ¢ uHghopmayuetr).

ba3oBrble 1ornyeckue 1eHCTBUA:

® BBIABIATH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHYECKHX OOBEKTOB,

MOHATHH, OTHOIICHUH MEXIy MOHATHIMH, (HOPMYITHPOBATH OMpPENENCHUS MOHSITUM;
yCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK Kilaccu(UKamu, OCHOBAHUS st 0000IIeHUS
Y CPaBHEHHSI, KpUTEPUHU TIPOBOJIUMOTO aHAIIN3a;



BOCIPUHHUMATh, (pOPMYIHPOBATh U MPEOOPA3OBBIBATH CY)KICHHSA: YTBEPAUTEILHBIC U
OTpHILIATENIbHBIC, €IMHIYHBIC, YACTHBIE U 00IIKE; YCIOBHBIE,

BBISIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIOJCHUAX M YTBEPXKICHHSX; Npelaratb KPUTEPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U HMHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAaMOCTOSITENILHO J1I0Ka3aTeIbCTBA MaTEMaTUUECKUX YTBEPKIEHUH (IIpsiMble
U OT MNPOTUBHOIO), BBICTpaUBaThb AapryMEHTAlMI0, NPUBOJUTH IMPUMEPHl U
KOHTPHIpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBI;

BBIOMpATh CHOCOO pemieHuss yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO BapHAaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICTIEHHBIX
KpUTEPUEB).

ba3oBble ncciaenoBareibcKue AeiicTBUS:

WCIOJIb30BaTh  BOTMPOCHI  KaK  HCCIIEMOBATENIbCKHA ~ MHCTPYMEHT  ITO3HAHHS,
(dhopmyaupOBaTh BOMPOCH], (DUKCUPYIONINE MPOTUBOPEYHE, MPOOIEMYy, YCTaHABINBATh
HMCKOMOE W JIaHHOe, (OPMHPOBATH THIIOTE3y, ApPTryMEHTHPOBATH CBOIO ITO3HIIUIO,
MHEHUE;

MPOBOJMTH CAMOCTOSITENIEHO CIUTAHWPOBAHHBIH OJKCIIEPUMEHT, WCCIEAOBaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBeKTa, sBIICHUS, IIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 0ObEKTaMH, SIBJICHUSMU, IPOIIECCAMU;
CaMOCTOSTENPHO  (popMynupoBaTh 000OIEHUST W  BBIBOJABI IO  pe3yibTaTam
MPOBEIEHHOTO HAOIIOACHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BbIIBUTaTh MPEAIOI0KEHHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISATh AeQUIMUTHI MHGOpPMAIUH, TaHHBIX, HEOOXOIMMBIX UIsl OTBETa Ha BOIPOC U
JUI pEIICHUS 3a]1a4H;

BBHIOMpATh HMHQPOpPMAIMI0 U3 HUCTOYHUKOB Ppa3IUYHBIX THUIIOB, AaHAIU3UPOBATb,
CUCTEeMAaTU3UPOBATh U HUHTEPIPETHPOBATH MH(MOPMAIUIO PA3IUYHBIX BUAOB U (GOpM
MIpe/ICTaBJICHHUS;

CTPYKTYpUpOBaTh HMH(OpPMAIMIO, TPEACTaBIAT, €€ B  pa3nuuHbIX (opmax,
WJUTIOCTPUPOBATH TpadudecKH;

OIICHUBATh HAI&KHOCTh HWHGOpPMAIMM 10 CaMOCTOSTENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBLE OClicmEUs, 00ecneuusarom c@hopmuposanHocms

COUUAIbHBIX HABLIKOB 06yqaiow;ux0ﬂ.
OO0menne:

BOCIPUHUMATh U (POPMYIMPOBATh CYXKJIEHHS B COOTBETCTBUU C YCIOBHUSIMHU M LEISIMU
OOIIeHUsA; SICHO, TOYHO, I'PAaMOTHO BBbIpaXaTb CBOI TOYKY 3pEHHMs B YCTHBIX H
MIMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELICHMs 3aaul, KOMMEHTHUPOBATh
MIOJIy4YEHHBIH pE3yIbTaT;

B X0Jie 00CYX/JIeHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TeMBbI, IPOOIIEMBI,
pelmaeMoi  3ajJadd, BbBICKA3bIBaTh WUJEH, HALEIECHHBIE Ha TOUCK pEIICHHUS;



COIIOCTAaBJIATb CBOU CYXIACHHA C CYXICHUAMHU JPYrux Y4YaCTHHKOB JuaJiora,
0OHapy>KUBaTh pa3In4Ke M CXOJCTBO MO3UIINI; B KOPPEKTHOH opme HOopMyIHpOBaTh
pa3HoOTrIacusi, CBOM BO3PaKCHHUS;

NpCACTAaBJIATh PE3YyJIbTAaThl PCUHICHUA 3ada4U, SKCIICPUMCHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIBHO BBIOMpATh (opMaT BBICTYIUIEHHMSI ¢ YYETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ayJUTOPHH.

CoTpyannuecTBo:

[IOHMMAaTh M HMCHOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M MHAMBHIYaIbHOU pPabOTHI
IIpU pelIeHUHd Y4YeOHBbIX 3ajay; MPUHUMATh L€JIb COBMECTHOM JESTEIbHOCTH,
IUIAaHUPOBATh OpraHU3allMl0 COBMECTHOM pabOThl, pacmpenesiarb BHAbI padoT,
JIOTOBApUBAThCs, OOCYXKJIaTh TMpoOlLecC M pe3ynbTarT paboThl; 0000IIaTh MHEHUS
HECKOJIBKUX JIIOACH;

y4acTBOBATh B TPYNIOBBIX (popmax paboThl (00Cyk/1eHUsI, 0OMEH MHEHHI, «MO3rOBbIE
HITYPMb» M HHBIE); BBIINOJHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOU
NEUCTBUS C IPYTMMH YWiIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIAJa B 00N
MIPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuusepcanvnoie pecynamuensvie oeticmaus, obecneuusarom Gopmuposanue CMoiClo8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuszanms:

COCTaBIISATH IUIAaH, AITOPUTM pEIICHUs 3a/1a4uM, BEIOUPaTh crioco0 pereHus ¢ yuéTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBAaTh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpPMALIUN.

CaMOKOHTPOJIb:

BIIQJIETh HAaBBIKAMU TO3HABATEJIbHON pediIeKkcuu Kak OCO3HAHMSI COBEPILAEMBIX
NEUCTBUM M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaTOB; BiaJeTh CHocobaMu
CaMOIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yjbTaTa pElIeHUs MaTeMaTH4ecKOou
3a/1a4u;

MpeBUIETh TPYAHOCTH, KOTOPbIe MOTYT BO3HUKHYThH IPHU PEIICHUU 3a/la4H, BHOCUTh
KOPPEKTHUBBI B JCATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OILIMOOK, BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJabTaTa ILEIU W YCIOBUSAM, OOBICHATH HPUYUHBI
JNOCTHIKEHHS] WM HEJOCTIKEHUS Pe3yIbTaTOB JEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OHepI/IpOBaTB MOHATUAMU: TOYKA, IIpsAMast, IIOCKOCTb.

HpI/IMeHHTB AKCUOMBI CTECPCOMETPUUN U CICACTBUSA U3 HUX IMPU PCUHICHUU I'COMCTPHUICCKUX

3a7ad.

OnepupoBaTh MOHATUAMH: MAPAUIETBHOCTh M MEPHEHIAUKYISIPHOCTH NPSIMBIX H
MIOCKOCTEH.

KnaccuduimpoBars B3auMHOE pacIoyioKeHNE MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JBYTPaHHBIA YTOJ, TpaHH MABYIPAaHHOTO yria, pebpo
JIBYTPAHHOTIO YIJIa; JIMHEHHBIN YTrOJl ABYTPAHHOTO YTJiia; rpagyCcHas Mepa JIBYrpaHHOIO yria.



OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBIMTYKIBIH MHOTOI'PAaHHHK,
3JIEMEHTHI MHOTOTPaHHUKA, PaBUJIbHBIA MHOTOT PAHHUK.

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOTPAaHHUKOB (IMpaMuja; NpusMa, NpSIMOYTOJIbHBIN
napajuiesienumnes, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMSA JUIS  KJIACCH(UKALUU
(BBITTyKJIBIE ¥ HEBBINYKJIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKH; MpSIMbIE U
HAKJIOHHbIE IPU3MBI, TapaJIIeIICUIIE b ).

OnepupoBaTh NOHATUSAMU: CEKYIIasl NIOCKOCTb, CE4EHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTI0NIb3Ysl METO/I CIIEJI0B.

Crpouth ceueHuss MHOTOIPAHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaunm Ha HaxoXJEHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiId
QIrOpuTMaM, IMPUMEHSS HW3BECTHHIE AHAJUTHUYECKHUE METOJbl MPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ady Ha BBIYHUCICHHE PACCTOSHUNM MEXAY JABYMS TOYKAMM, OT TOYKH JO
MPSIMOM, OT TOUKHU JI0 MJIOCKOCTH, MEXK/Y CKPEIUBAIOIIUMHUCS MPSMBIMU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiIu
aIropuTMaM, IMPUMEHSS HW3BECTHbIE AaHAJIUTHUECKUE METOJbl MPH PEHIeHUH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIUYMCJIEHHE YIJI0B MEXAY CKpPEUIMBAIOUIUMUCS MPSMBIMH, MEXIY
MPSIMON U TVIOCKOCTBIO, MEK/TY TUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U MJIOLIAAM TOBEPXHOCTEW MHOTOTPAaHHHUKOB (MIpU3Ma, MUpaMuia) ¢
NpUMeHeHHeM (OpMyJ; BBIUMCIATH COOTHOIIEHUS MEXAy IUIOMAASIMH [OBEPXHOCTEH,
00BbEéMaMK OJIOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTb MNOHATHAMH: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh MU IUIOCKOCTh
CUMMETPHHU; LEHTP, OChb U INIOCKOCTh CUMMETPHUH (PUTYPHI.

N3BnekaTs, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

IIpumensTh reoMerpudeckue (akTbl JUIsI PELIEHHUS CTEPEOMETPUYECKUX — 3ajad,
IIPEINOJaralIliX HECKOJIBKO LIaroB pELIEHUs, €ClIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHsATh IpOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELIEHUU CTEPEOMETPHUECKHX 3a/ay.

[IpuBoauTh npHUMEpPbl MaTEMATUYECKUX 3aKOHOMEPHOCTEM B NpUPOAE U IKU3HHU,
pacrio3HaBaTh MPOSIBJICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh NOJyYEHHBbIE 3HAHMUSA HA MpaKTHKE: aHAJIM3UPOBATh PEAIbHbIE CUTYallUH U
IPUMEHATh  M3y4YEHHbIE TOHATHA B  IIpOLIECCe IOMCKA  PEUIeHUS  MaTeMaTUYeCKH
c(OpMyJIUPOBaHHONW MPOOIEMBl, MOJIEIUPOBATh pEAbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIeI0BaTh MOCTPOECHHBIE MOJIENH C HCIOJIb30BAaHUEM I€OMETPUYECKHX MOHSATHH U Teopem,
anmapara anreopsl; perarb IpakTHYECKUe 3aJjaul, CBSI3aHHbIE ¢ HaXOXKICHUEM T'eOMETPUYECKUX
BEJIMYUH.

11 KJIACC

OmnepupoBaTtb MOHSTHUAMMU: LWIAHpUYECKas MOBEPXHOCTb, oOpazyromnue
LHWIMHAPUYECKOH MOBEPXHOCTH; MINHAP; KOHUYECKask OBEPXHOCTb, 00pa3yrolne KOHUYECKOn
MOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (IWINHAP, KOHYC, cdepa u map).



OOBACHATH CIIOCOOBI MOJTYYSHHUS TEJl BPALLICHHS.

KnaccugumnuposaTs B3auMHOE pacoyioxkeHne chepsl U MIIOCKOCTH.

OnepupoBaTh NOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA;
LIApOBOH CJIOM, OCHOBAHUE LIAPOBOI0 CJIOS, BBICOTA IIAPOBOTO CJI0s; HIAPOBOM CEKTOP.

Bbraucnare 00bEMBI M TUTOIAAM MOBEPXHOCTEH TEN BpAIlEHUs, T€OMETPHYECKUX Tell C
MIpUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cepy W OMHMCAHHBIH OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbIUMCIATE COOTHOIIEGHHSI MEXKIY TUIOIAISIMH TOBEPXHOCTEH M 00BbEMaMHU IMOTO0OHBIX
Tell.

N300paxkate u3ydaemble (UIYpbl OT PYKM U C NPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUSI T€J BPALLICHHUS.

W3Bnekarb, MHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh A€WCTBUS CI0XKEHHSI BEKTOPOB, BEIUMTAHUSI BEKTOPOB U YMHOKEHHUS BEKTOpa
Ha 4YMCII0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00J1a/1a10T.

[IpuMeHATs MpaBWIIO NapAIIIENIEUIIEAA.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXAYy BEKTOPAMH, CKaJSIPHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB U IIPOU3BEJEHHUE BEKTOPA HA YUCIIO, YTOJI MEXKAY BEKTOPaMH,
CKaJIIPHOE IPOU3BEICHHE, PACKIIAIbIBATE BEKTOP 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3a7aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBON CHCTEME KOOPMHAT.

[IpumensaTh reomerpudeckue (axkTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX  3ajad,
IIPEINOJaralIliX HECKOJIBKO LIaroB pELIEHUs, €ClIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

Pemate npocreiiime reomeTpuyeckue 3a1aund Ha MPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO
MeToJa.

Pemate 3ajaum Ha [JOKa3aTeabCTBO MAaTeMaTHUYECKMX OTHOLIEHWMM M HaXoXKICHUE
reOMETPUYECKUX BEJIMYMH 10 00pas3laM MM alropuTMaMm, IpUMEHssE U3BECTHbIE METOJbl IpU
peLIeHUH CTaHAPTHBIX MaTEMAaTUYECKUX 3a/1ay.

[IpuMeHsATh IpOCTEHIINE MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh npUMEpPbl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B NpUPOAE U IKHU3HH,
pacrio3HaBaTh MPOSIBICHHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOJyYEHHBbIE 3HAHMS Ha IMPaKTHKE: aHAJIU3UpPOBAaTh peajbHblEe CUTYyallUd U
IPUMEHATh  M3y4YE€HHbIE TOHATUA B  TpollecCe TIOMCKa pELIeHHs  MaTeMaTHYeCKH
c(OpMyYIMPOBaHHOW MPOOIEMBl, MOJIEIUPOBATh pEAlbHbIE CHTYallMd Ha S3bIKE T'€OMETPHH,
HCCJIEI0BaTh NOCTPOECHHBIE MOJENN C HCIOJIb30BAHUEM TI'€OMETPUYECKHUX IOHATHH U TEOpEM,
anmapara anredpsl; perarb IpakTHYeCKUe 3aJjaui, CBSI3aHHbIE C HAXOXKJAEHUEM IeOMETPUYECKUX
BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

N KoaunuyectBo yacos DJIEeKTPOHHbIE
11/-11 HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero Koutpoapubie | IIpakTuyeckue (ungposrbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
1 BBenenune B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 [lepneHIuKyIApHOCTD MPSAMBIX U MJIOCKOCTEN 12
4 Yrubl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 1
OBHIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KoanuecTBo 4acon
N/ HaumeHoBaHue pa3ie/ioB U TeM Kourpoasubie | IIpakTuyeckue JuexkTpoHHble (u¢poBbIE)
i NporpaMmel Bcero padoThI padoThI o0pa3oBaTejibHbIE PeCypChl
Tena Bpaiienus 12
OO6bEMBI TEN 5
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHnue, o6o0IICHNE, 7 1
CHUCTeMaTH3allusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoaunuectBo yacos DJIeKTPOHHbIE
11/_11 Tema ypoka Be Konrpoasnsie | Ilpakrnyeckue i[:;:eﬂ uudposkie
ero . padoThl padoThI st o0pa3oBaTe/IbHbIE
pecypchl
OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, psAMas,
1 IJI0CKOCTh, MpocTpaHcTBO. [IpaBuiia n300paxxenus 1
Ha PUCYHKaX: U300paKeHUs IJIOCKOCTEH, mapasuieib-
HBIX IPSIMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka
9 [TonsTHS: Iepecekarouecs MIOCKOCTH, 1
nepeceKarouecs npsimasi ¥ miocKocTh
3 [TonsTHS: IepeceKarouuecs MIOCKOCTH, 1
nepeceKaroIuecs npsmas 1 miocKocTh
3HAaKOMCTBO C MHOTOI'PaHHUKaMHU, N300paXKeHHe
4 MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1
qyepTeKax
5 HauanbHble cBefieHHs 0 KyOe U upaMuje, ux 1
pa3BEpTkU U Mozenu. CedeHnss MHOIOI'PaHHUKOB
5 HauanbHble cBefieHHs 0 KyOe U upaMuje, ux 1
pa3BEpTkU U Mozenu. CedeHnss MHOTOI'PaHHUKOB
[TonsiTue 06 aKCHOMAaTUYECKOM ITOCTPOEHUH
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIICACTBUS 1
U3 HUX
[TonsiTne 06 akCHOMAaTHYECKOM MTOCTPOECHUH
8 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U CIIEACTBUS 1

N3 HUX




[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
CIICAICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
CIICAICTBUS U3 HUX
B3anMHOe pacnoiokeHue NpsIMbIX B

11 IIPOCTPAHCTBE: MEPECEKAIOLINECS, TapaJICIbHbIE
Y CKpPEIIMBAIOIIUECS TTPSIMBIC
[MapannenbHOCTh IPSMBIX H IIIOCKOCTEH B

12 MPOCTPAHCTBE: MapalIeIbHBIC IPSIMBIC B
MPOCTPAHCTBE; MAPAILICIIEHOCTh TPEX MPSIMBIX
[MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B

13 npocTpanctee: [lapannenbHOCTh MPAMON 1
MJI0CKOCTH

14 VYTIBl ¢ COHaNpPaBJICHHBIMA CTOPOHAMH

15 YT0J1 MeXK Iy IPSMBIMU B POCTPAHCTBE

16 Yroa Mexay IpsIMbIMU B IPOCTPaHCTBE

17 [TapannenbHOCTH MIOCKOCTEN: apasuieIbHble
IJI0CKOCTH

18 CBoiicTBa napajuieibHbIX IIOCKOCTEH

19 [Ipocreiire npocTpaHCTBEHHBIE (PUTYPHI HA
IJIOCKOCTH: TETpadip, KyO, mapaienenumnes

20 [TocTpoenue ceueHuit

21 IlocTpoenue ceuenuii
KonTposneHas padota no teme "[Ipsimbie u

22 IUTOCKOCTH B MpocTpaHcTse. [lapamiensHocTh

MPSMBIX U IJIOCKOCTER"




[lepneHIUKyYIAPHOCTD NPSMOM U IVIOCKOCTH:

23 NIEPIEHUKYIIPHBIE IIPSIMBIE B IIPOCTPAHCTBE
24 [IpsimMble apajuIenbHbIE U IEPIEHIUKYIIIPHBIE K
IIJIOCKOCTH
o5 [IpsimMble napajuienbHbIE U IEPIEHIUKYIIPHBIE K
IIJIOCKOCTH
26 [Ipu3Hak nepneHauKyISpHOCTH IPSIMOM U
IIJIOCKOCTH
27 [Ipu3Hak nepneHauKyIspHOCTH IPSIMOM U
IIJIOCKOCTH
28 Teopema o0 psIMOI NTEPIIEHIUKYIIAPHON
IIJIOCKOCTH
29 Teopema o0 psIMOI NTEPIIEHIUKYIIIPHON
IIJIOCKOCTH
30 TeopeMa o mpsMOi NEPIICHANKYIISIPHOMN
IIJIOCKOCTH
[lepnieHIUKyIIAp M HAKJIIOHHBIE: PACCTOSIHUE OT
31 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IIJIOCKOCTH
[lepnieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT
32 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IJIOCKOCTH
[lepnieHIUKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT
33 TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT MPSMOU 110
IIJIOCKOCTH
IlepnieHAUKYIIAp U HAKIIOHHBIE: PACCTOSHUE OT
34 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT NPSAMOU 10

IIJIOCKOCTH




VYTI1bl B IPOCTPAHCTBE: YTOJ MEXKIY IPSIMOU U

35
IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJi, JUHEHHBIN YTOJl JBYTPAaHHOTO
yria

37 JIByrpaHHBIN yroJi, JUHEHHBIN YTOJl JBYTPAaHHOTO
yria

38 [lepneHMKYISIPHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEeHIUKYISIPHOCTH JBYX IJIOCKOCTEH

39 [lepneHMKYISIPHOCTD INIOCKOCTEMN: TPU3HAK
MEePIEeHIUKYIIPHOCTU JBYX IIIOCKOCTEH

40 [lepneHMKYISIPHOCTD INTIOCKOCTEMN: TPU3HAK
MEePIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH

41 Teopema o TpEX nepneHaANKYIIpax

42 Teopema o TpEX mepHeHANKYIApAX

43 Teopema o TpEX mepHeHANKYIApaX
KonTtponsHas paboTa o remam

44 "IlepnieHAUKYIAPHOCTD NPAMBIX U INIOCKOCTEN" 1
"Vrael MeXly NPSIMBIMU U TIOCKOCTSIMU"
[ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 MHOT'OTPaHHUKA, BBITYKJIbIE U HEBBIITYKJIbIE
MHOTOTpaHHUKH; pa3BEPTKA MHOTOI'PAaHHHKA
[Ipusma: N-yronpHas mpu3Ma; rpaHd U OCHOBAHMS

46 MPU3MBI; TIPsIMasi ¥ HAKJIOHHAS MTPU3MBbI; OOKOBas
Y MOJIHAsI IOBEPXHOCTh IPU3MBI

47 [Tapamtenenunen, IpAMOYTOJIbHBII
napajulesIenuIe U ero CBOcTBa

48 [Iupamuna: N-yronbHasi nMpamMuaa, TpaHu U

OCHOBAHHUC MUPaMUBI; OOKOBast U IOJIHAs




IIOBEPXHOCTh IMPAMUJIBI; IPABUIIbHAS U
yCeUE€HHAas MUpaMUAA

HpaBI/IJII)HI)IC MHOI'OT'paHHUKU: IIOHATUC ITPABUJIb-
HOI'0 MHOT'OI'paHHHWKA,; IpaBUJIbHAA IIPpU3Ma U

49 MpaBWIbHAS TUPAMUJIA; IPABMIIbHAS TPEYTOJIbHAS L
MMpaMu/ia U TPaBHIBHBIA TETPadAp; KyO
50 [IpencraBieHwe 0 MPAaBIILHBIX MHOTOTPAaHHHUKAX: 1
OKTadIp, IOJICKASAP U UKOCAIIP.
CuMMeTpHs B TIPOCTPAHCTBE: CUMMETPHS
51 OTHOCHUTEIIHO TOYKH, MTPSMOM, TUIOCKOCTH. 1
DJeMEHTB CAMMETPUH B TTUPAMUIAX, Tapa-
JIeJIeTIATIeIaX, MPAaBHIILHBIX MHOTOTPAaHHHKAX
59 Brruncnenue 3meMeHTOB MHOTOTPAHHUKOB: pEOpa, 1
JaroHaiu, yribl
[Tmomaae 60KOBOY MOBEPXHOCTH M MOJTHOM
53 MOBEPXHOCTHU MPSIMON IPU3MBI, IJIOIATh 1
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH
NPSAMOU MPU3MBbI
[Tnomaabs 60KOBOM M MOJHOW TTOBEPXHOCTH
54 MPaBUWJILHON MTUPaMUJIbI, TEOpEMa O TUIOIIAIN 1
OOKOBOM MOBEPXHOCTH YCEUEHHOMN MUPaAMUIbI
55 KontponpHas padora no teme "MHOrorpaHHUKH" 1
56 [Tonsarue 06 0OBEME 1
57 O0BEM TUpaMuUIBI 1
58 O0BEM TUpaMuIbI 1
59 O0BEM TUpaMuIbI 1
60 OO0BEM TUpaMuIbI 1
61 O06BEM npu3MBbI 1




62 O06BEM pU3MBI

63 O06BEM pU3MBI

64 KonTtponsHas padota o Teme "OObEMBI

MHOTOTpPaHHUKOB"

65 [ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIIHS

3HaHuH. [locTpoenue ceueHnii B MHOTOTpaHHUKE

[ToBTOpeHue, 0600IIeHNE CHCTEMAaTU3AITUS
3HaHUM. BeIYMCIIEHHE PACCTOSTHUM: MEXIY ABYMS
66 TOYKaMHU, OT TOYKHU JIO MPSMOH, OT TOU-KH 0
MJIOCKOCTH, MEXKIY CKPEINBAIOIIUMUCS
MIPSMBIMH

67 Htorosas koHTpoJbHAs paboTa

[ToBTOpEeHME, 0000IIIEHNE CHCTEeMaTH3aITUs
3HaHUU. Beraucienue yrios: Mexay CKpemu-
68 BAIOIIUMUCS TIPSMBIMH, MEXTY TIPSIMOU | TLITO-
CKOCTbIO, IBYTPaHHBIX YIJIOB, YTJIOB MEXTY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

68




11 KJIACC

Ne Ko/inuecTBo yacos Hata DJIeKTPOHHbIE
n/ Tema ypoka Be KonTpoJibueie IpakTuueckue | HU3y4eH | UUPpoBbIE
I ero | padoTsl padoThI ust o0pa3oBaTe/IbHbIE
pecypchl
1 Coepa u map: HeHTp, paauyc, MaMeTp; IIOIaab 1
MTOBEPXHOCTHU chepsl
9 Bzanmuoe pacrosoxenue cepsl U INIOCKOCTH; 1
KacaTesbHasl IJIOCKOCTh K cepe; MIomaas chepbl
3 N3o00paxkenue cdepsl, mapa Ha MIOCKOCTH. 1
Ceuenns mapa
Hunuaapuyeckas MoBepXHOCTh, 0Opa3yrolne
4 HHAJIMHIPUYECKON MOBEPXHOCTH, OCh 1
LHWIMHAPUYECKOH TOBEPXHOCTH
Hunuuap: ocHOBaHUS U OOKOBasi IOBEPXHOCTD,
5 o0pa3zyromas 1 0Ch; IJIOIIAlb OOKOBOU M IMOJTHOM 1
MIOBEPXHOCTHU
N306paxenue nuinHapa Ha miockoctu. Pa3pépTka
5 munHApa. CeueHust IMHApa (II0CKOCTBIO, 1
napajieIbHOM UM NMepIeHAUKYIIPHON 0CH
UAJTUHIPA)
Konunueckas moBepxHOCTb, 00pa3yromue KOHH-
7 YEeCKOM MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOH 1
MIOBEPXHOCTH
3 Konyc: ocHOBaHUE U BepIINHA, 00pa3yroIasi U OChb; 1
IUI0IIA/ b OOKOBOH M MOJHOM MOBEPXHOCTH
9 VYceu€HHbI KOHYyC: 00pa3yloIine U BbICOTA; 1

OCHOBaHHMS U OOKOBast IMOBCPXHOCTH




N3o00pakeHue KoHyca Ha MI0CKOCTU. Pa3BépTka
konyca. CeueHust KOHyca (TJIOCKOCTbIO, Mapa-

10 JIeJTbHOM OCHOBAHMIO, U INTIOCKOCTHIO, MTPOXOISIICH
4yepe3 BEPLINHY)

11 KomOuHnamus ten BpameHust 1 MHOTOTPaHHUKOB

12 MHororpaHHHK, ONTUCaHHBINA OKOJIO chepsr; chepa,
BIIMCAHHAs B MHOTOTPAHHUK WJIH B TEJIO BPAIICHUS

13 [Tonsatue 06 06pEMe. OCHOBHBIE CBOMCTBA 0OHEMOB
TeN

14 O06bEM TIUIMHAPA, KOHYCa

15 O06bEM mrapa 1 wiomaas chepsl
[Tono6HnbIe Tema B mpoctpancTBe. COOTHOIICHUS

16 MEX/Ty IUTONIAIIMH TIOBEPXHOCTEH, 00bEMamMu
OTOOHBIX TEI

17 KonTtponsHas padota o remam "Tena Bpamenus" u
"O6bemsb! Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BRIYUTAHUE BEKTOPOB

20 YMHOXEeHHE BEKTOpa Ha YUCIIO

21 Pa3noxxenue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopam. [IpaBuio napamienenumnena

99 Pemenue 3aiay, cBsI3aHHBIX C IPUMEHEHHEM
MpaBuI ACUCTBUI C BEKTOpaMH
[IpsmoyromnpHas cucTeMa KOOpAUHAT B

23 npoctpanctBe. Koopaunate! Bektopa. [Ipocreiimue
3a/lauM B KOOPAWHATAX

24 Yron mexay Bekropamu. CKalsspHOE MPOU3BEACHUE

BEKTOPOB




o5 Brluncnenue yriioB Mexy NpsMbIMU U

IIJIOCKOCTAMHU

26 KoopanHaTHO-BEKTOPHBIN METOJ ITPU PEILIEHUN
r€OMETPUUYECKHX 3a]1a4

97 KontponsHas pabora o Teme "BekTops! u
KOOpPJMHATHI B IPOCTpaHCTBE"

[ToBTOpEeHMEe, 0600IIIEHNE U CUCTEMATU3AIHS
28 3HaHUH. OCHOBHBIE QUTYPBI, (PAKTHI, TEOPEMBI
Kypca IUIaHUMETPHH

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIHS
29 3HaHU. OCHOBHBIE QUTYPHI, (PAKTHI, TEOPEMBI
Kypca TIaHUMETPHH

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIHS
30 3HaHUH. 3a/1a4¥ TUTAHUMETPUH U METObI UX
pelICHUS

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS
31 3HaHUH. 3a/1a4¥ TUTAHUMETPUH U METObI UX
pelIeHUS

[ToBTOpEHue, 0000IICHNE M CUCTEMATU3AIIHS
32 3HaHui. OCHOBHBIC PUTYPHI, (PAKThI, TEOPEMBI
Kypca CTepeoOMETPHH

33 Hroropas koHTpoJIbHAs paboTa

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AITHS
3HAHUN

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues, O.1". Tlo3nsik, JI.C. Kucenesa. ['eomerpus
(6a30BbIi 1 yriryOseHHBIN ypoBeHb). 10-11 kimacesl. YueOnuk. Mocksa. «IIpocBerieHne.

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

B.I. 3uB. Jlumaktuyeckue wmatepuansl 1o reomerpun s 10 kimacca. Mocksa.
«IIpocBemenuey.

b.I'. 3uB. Jlumaktuyeckue wmarepuansl 1o TeoMmerpun s 11  kmacca. Mockaa.
«IIpocsemenuey.

E.M. PabunoBmu. 3amaum W ynpaxHeHuss Ha roToBbiX ueprexax. 10 — 11 kimaccel.
I'eomerpus.Mocksa. «iekcay.

A.Il. EpmoBa, B.B. T'onoGopoabko. CamMocTosTelnbHbIE M KOHTPOJIbHBIE PabOTHI.
I'eometpuslO — 11. Mocksa. «Mnekcay.

A.Il. EpmoBa, B.B. T'oo6Gopoapko. YCTHBIE NMPOBEpPOUYHBIE W 3adeTHBIE PaOOTHI TIO
reometpun s 10-11 kmacca. Mocksa. «Miekcay.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues, 3.I'. [lo3nsk, JI.C. Kucenesa. ['eomeTpus
(6a3oBeIit 1 yrimyoOneHHbd ypoBeHb). 10-11 xmaccel. DnexTpoHHass ¢GopMa ydeOHHKA.
https://go.11klasov.net

bank ®UITN https://m.edsoo.ru/

JIucTt BHECEeHUI N3MEHEHUH
B pabouyro mporpammy y4eoHoro npeamera «['eomerpusi» B KJ1acce

Yuurenb

[lIkoma MBOY «KpacnomékoBckas COII N 1»

[Ipukas, Knacc | Tema | KonnuectBo KonunuectBo | Koppektupyroiuue mepon-
NpUYrHA 1o paboueii 1acoB 110 pUSTHS, KOMMEHTapUiA
KOPPEKIIUH nporpamme (baxry

IToanuce yunrens
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