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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOro Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00YUYaIOIIMXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBIAEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmabI oOecrieunBaeT OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OECJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JIMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUEHUSA 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 OOYJarOMUXCS, GOPMUPOBAHUS
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYNIHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIIEHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHUU M MPOIIECCOB PEAaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIUICHUS, HEOOXOUMBIX JUIS afalTal[id B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MebIIUICHHE, (HOpPMUPYEMOe MPH HM3YYCHUH OOYYAIOIMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AeATENbHOCTH 4YejoBeka. OpUeHTalusi YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0O0XOIMMOE YCIIOBHUE €ro COIMALHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M aAKTHUBHOTO  MPEoOpa3oBaHHs  JCHCTBUTECIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHAILHO BAXKHBIX KAayeCTB, MOITOMY aKTyalbHa
3aaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOU
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYECKUX T'€OMETPUYCCKUX 3HAHUHN U
JCWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CMEIUATBHOCTSM, 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 MHTEJUIEKTYaIbHBIX U  TBOPYECKMX CIOCOOHOCTEH  oOyuaronuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, 0OBEKTOB 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 Juis pelieHds MPAaKTHUKO-OPHUEHTUPOBAHHBIX — 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
omnpenenéHHbBIM 00pa3oM OpraHM30BaHHasg paboTa HAJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAIVSIIHO-KOHCTPYKTUBHOMY METONy OOy4YeHUs, TO €CTb
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
3ala4y Ha OIMEpPUPOBaHWE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS 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 TIO TrojaM OOy4YeHHsI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIE/IOBATEIBHO M 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 IIJIAHE

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



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsmasi, IJI0CKOCTh, MpocTpaHcTBo. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIISIICTBHS U3 HUX.

B3aumHoe pacnosioskeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
CKpeluBampomuecs npaMble. [lapamienbHOCTh NpPSIMBIX U IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJibHble NpsSMbIE B IPOCTPAHCTBE; MAPAIEIBHOCTh TPEX MNPSMBIX; MapaieIbHOCTh
NpsIMOM M MJIOCKOCTH. YTJIBl C COHAIPaBJICHHBIMH CTOPOHAMH; Yrojl MeEXJAy MNpsSMbIMU B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocreiinne npocTpaHCTBEHHbIE PUTYpBI HA MIIOCKOCTHU: TETPAdIp,
KyO, napaJijiesienumnes; NoCTpOeHNE CEUSHUH.

[lepneHukynapHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIUKYJISPHbIE TpsMble B
MIPOCTPAHCTBE, MpsAMbIE MapajUleibHble U MEPHEeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPHNEHIUKYISIPHOCTA TNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJISAPHON
IJIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXIy MPSIMON U IJIOCKOCTBIO; IBYTPaHHBIA Yro,
JUHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PacCTOSHUE OT TOYKH IO
IUIOCKOCTH, PACCTOSIHHE OT NPSIMOM J0 IUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepnieHIUKyYIAPHOCTD MJIOCKOCTEH: MPpU3HAK MEPHIEHAUKYISIPHOCTH IBYX IutockocTell. Teopema
0 TPEX MEPNECHIUKYIISIPaXx.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOIOTPaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yrojpHas npusMa; rpaHu
Y OCHOBaHMSI PU3MBL; TIpsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBas U MOJHASI IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYTOJIbHBIN Napajulesienunes U ero corcrea. [lupammpa: N-yrosbHas
nupaMuia, TpPaHd W OCHOBaHUE MUPaMUJIbl; OOKOBas W TMOJIHAS IMOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YCEYEHHas MupaMuja. OJIEMEHThl MNpu3Mbl W nuUpamuibl. [IpaBunbHbIE
MHOTOTPaHHUKH: MOHSTHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma M IpaBUJIbHAs
MUpaMuia; NpaBuiIbHas TPEYrojbHas MUpamMuaa U MpaBMIIbHBIN TeTpasap; kyO. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa3Jp, JoJaeKa’ap M ukocayap. CeueHus MNpusMbl U
MMUPaAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNEeMEHTbl CHMMETPUH B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brrunicnenue 3neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [Tnomans GoxoBoi
MOBEPXHOCTH U IOJTHOM IOBEPXHOCTH MNPAMOM MPHU3MBbI, IUIONIAJb OCHOBAaHMM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
NPaBUIBHON NMUpaMU[BI, TeOpeMa O IUIomaau yced€HHo mupamuiabl. Ilonstue o6 oObéme.
O0BEM nupaMubl, MPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLIECHHS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KJIACC

Tesna Bpamenus



Hunuuapudeckass MOBEPXHOCTh, OO0pa3ylooIIMe MMIWIMHAPUYECKONM TMOBEPXHOCTH, OCh
WIMHAPUYECKON moBepXHOCTH. [{umuHAp: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 0Opasyromas u
OCh; IUIOMIAh OOKOBOW U TIOJTHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliue KOHMYECKOW IMOBEPXHOCTHU, OCh U BEpIIUHA
KOHHMYECKOM MoBepxHOocTU. KOHyC: OCHOBaHME W BepIIMHA, O0pa3yromas U OCh; IJIONIAIb
OOKOBOH W TIOJHOW MMOBEPXHOCTH. YCCUEHHBIM KOHYC: 0Opa3ylollne W BBICOTA, OCHOBAHHS H
OOKOBasI IIOBEPXHOCTb.

Cdhepa m mmap: meHTp, paguyc, TUAMETp; TUIONIAIb TOBEPXHOCTH cdepbl. B3aumHoe
pacroJio’keHue cepbl U MII0CKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; Tuiomanb chepsl.

N3o0pakenune Ten BpaleHus Ha II0CKOCTH. Pa3BépTka MUIMHApPa U KOHYCA.

KomOunamuu Ttenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsr; cepa, BnucaHHas B MHOTOTPAHHUK, UJTH TEJIO BPAIICHUSI.

[Tonsatue 06 oO6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuieyenunesaa u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rmioimap chepsl.

[TomoOubie Tema B mpocTpancTBe. COOTHOMICHHS MEXKTY IUIOMIAISIMHU IMOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauIeIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapasenbHOEe OCHOBAHHUIO M MPOXOJISIIEE Yepe3 BEPIITNHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mi10ckoCTH U B pocTpaHCcTBE. ClI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHAT B mpoctpaHcTBe. KoopawHatel Bektopa. Ilpocteiimme
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3ylIbTaThl OCBOCHHS TPOTrpaMMbl ydeOHOro mpeamera «MaTemaTHka
XapaKTepU3YIOTCS:

I'paxxnanckoe BociuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKTAHCKON MO3UITUN 00YJAFOIIET0C KaK aKTHBHOTO M OTBETCTBEHHOTO
qJIeHa POCCHICKOTO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHWPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEIyp TPaXIAHCKOTO oOmecTBa (BBIOOPBI, OMPOCH U TIp.),
YMEHHEM B3aUMOJICUCTBOBATh C COLIMAIbHBIMU MHCTHUTYTAMHU B COOTBETCTBHHM C UX (DYHKIUSIMU U
Ha3HAYCHHUECM.

IMaTpuoTHyecKkoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO POCCUNCKON Tpa)kJIaHCKONH HACHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHICKON MaTEMAaTHKH, LIEHHOCTHBIM OTHOIIEHHWEM K JIOCTHKEHHSM POCCHUUCKUX
MAaTEMAaTUKOB M POCCUICKON MaTeMaTUYECKOW IIKOJIbI, K HCIOJb30BAHUIO 3THX IOCTHKEHUN B APYTUX
HayKax, TeXHOJOTHUAX, Chepax YKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUEM JTYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, STUYECKOTO MOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUW HAYKU U
JESITETFHOCTBIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOEHNE YCTOWYUBOTO Oy TyIIEro.

JcTeTnYecKoe BOCIIUTAHME:

ACTETUYECKMM OTHOIICHUEM K MHUPY, BKIIOYAs ACTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lad, PEIICHHH, pPACCYKJACHHI; BOCIPUUMYUBOCTBIO K MaTEMaTHYECKUM acleKTaM
Pa3IMYHBIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHS NMPUMEHITh MaTEeMAaTUUECKHE 3HAHHUS B WHTEpECax 3J0POBOTO H
Oe3omacHOTO 00Opa3a KWU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE NMHUTAHHE,
cOalaHCUPOBAHHBINA PEXXUM 3aHIATHH W OTABIXA, PEryispHas (u3nueckas aKTHBHOCThH); (PU3UYECKOTO
COBEPIICHCTBOBAHMS, ITPU 3AHATUSX CIIOPTUBHO-030POBUTEIBHOM JAEATEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIIO0MS; HHTEPECOM K pa3IudHbIM cepam
npodecCHOHAbHON /1eATENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKONW M e€ MPHIOKEHUSIMU, yYMEHUEM
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccuu U peanu30BBIBATH COOCTBEHHBIE >KM3HEHHBIE
IUIaHBI; TOTOBHOCTBHIO U CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO U CaMOOOpa30BaHHIO Ha
MPOTSHKEHUM BCEM KU3HHM; FOTOBHOCTHIO K AKTUBHOMY YYACTUIO B PEUICHUM MPAKTUYECKUX 3a/1ay
MaTeMaTU4YeCKON HaIpaBJICHHOCTH.

IKo0JI0rn4ecKoe BOCIUTAHHE:

cOPMUPOBAHHOCTHIO ~ AKOJIIOTMYECKOW  KyJAbTYphl, TOHHUMAaHHEM BIUSHUS  COLUAIBHO-
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSHUE MPUPOJHOM U COLUMAIBHOW Cpeabl, OCO3HAHHEM
rII00aTBPHOTO XapakTepa SKOJOTHYECKHX MpoOJieM; OpHeHTalueld Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHM AJIS pelieHus 3a7ad B 00JaCTH OKpYy>Karollel cpebl, IIIAaHUPOBAHUSI TIOCTYIKOB U OLIEHKU HX
BO3MOYKHBIX IOCJIEICTBUI JIJI1 OKPYKAIOLEH CPEJIbI.

I{eHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKH ¥ OOIIECTBEHHOW MPAKTUKW, MTOHMMAaHUEM MaTeMaTH4YeCKOW HayKH Kak cepbl 4eI0oBeUeCKOn
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTH IS Pa3BUTHS LIMBUIIM3ALUU; OBJIAJICHUEM S3BIKOM



MaTeMAaTUKM W MaTEMaTU4eCKOM KyJIbTYpOM Kak CpEICTBOM IIO03HAHUS MHUPA; TOTOBHOCTHIO
OCYLIECTBJIATH IPOCKTHYIO U UCCIIEI0BATEIBCKYIO IE€ATEIbHOCTD HHIUBUIYAJIbHO U B IPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATHI

MertanpeaqMeTHbIe pe3yabTaThl OCBOSHHS IPOTpaMMBbI ydeOHOTro mpeamera «MaTemaThuka
XapaKTEepPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCMBUIMU, YHUBEPCATILbHBIMU
KOMMYHUKAMUSHLIMU OUCMBUAMU, YHUBEPCATLHLIMU PERYIAMUSHBIMU OCUCBUIMU.

1) Vhusepcanvhvlie no3nasamenvHwvle Oelicmeus, obecneuusaiom @opmuposanue 0a306bix
KOCHUMUBHBIX NPOYECCO8 00yUalowuxcs (0ceoeHue Memooo8 HNO3HAHUS OKPYHCAIOue20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ ungopmayueti).

Ba3oBble 1ornyeckue geiicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHBLIC TIIPU3HAKH MAaTEMAaTHYCCKUX O6T)€KTOB,
MOHATHM, OTHOIIEHUM MEXIy NOHATHAMH; (QOpPMYIUPOBATH ONPENCIICHUs MOHSITHIA;
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIMU, OCHOBAHUS Uil OO0OOIIEHUS U
CpaBHEHMS, KPUTEPHUH IIPOBOAMMOr0 aHAIN3a;

BOCIIPUHUMATh, (OpMyIHpoBaTh M NPEeoOpPa3OBbIBATh CYXKACHUSA: YTBEPAUTEIbHBIE H
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U 06mne; YCJIIOBHBEIC;

BBIABJIATE MATEMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3W W IIPOTUBOPCUUA B (1)aKTaX,
JaHHBbIX, Ha6J'IIOJIeHI/I$IX U YTBCPXKACHUAX, Mpc€ajlaratb KpPUTCPUU [JIA BBIABJICHUA
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

JIeNaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKITIOUEHUI TI0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSATENBHO JI0KA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUHN (MpsSAMbIE U OT
MPOTUBHOTO), BBICTPAUBATh APIYMEHTALUIO, TNPUBOAUTH MPHUMEPbl M KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXICHUS U BBHIBOJIBI,

BBIOMpATh CHOCO0 pelieHus: y4eOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHUS,
BBIOMpATh HanboJiee MOIXOIAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCII0JIb30BaTh BOIPOCHI KaK HCCIICIOBATEIbLCKUM HMHCTPYMEHT IMO3HAHUS; (HOPMYIHPOBAThH
BOIIPOCHI, (PUKCHUPYIOLIME MPOTHBOpPEYHE, MPOOJIeMy, YCTaHABIMBATh MCKOMOE W JIAHHOE,
(opMUPOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOO MO3UIIHI0, MHCHHE;

MPOBOJUTh  CaMOCTOSTEIBHO  CIUIAHUPOBAHHBIM  SKCIIEPHUMEHT,  HCCICAOBAHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, SIBJICHHUS, MPOIIECCa, BhISIBICHUIO
3aBHCHUMOCTEH MEXTy 00BEKTaMH, SBICHUSMH, TPOIECCAMU;

CaMOCTOSTEILHO (OPMYJIMPOBATh OOOOIICHHUS M BBIBOJBI MO pPE3yJabTaTaM IMPOBEIEHHOTO
HaAOJIIO/ICHUS, HCCIICJIOBAHUS, OIICHUBATh JOCTOBEPHOCTh IOJIYYCHHBIX pPE3YJIbTaTOB,
BBIBOJIOB U 000OIIIEHHIA;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATh MPEATOTIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHSX.

Padora ¢ undpopmanueii:

BBISABIIATE JeUIUTH MHPOpPMALIUY, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOIPOC U IS
peleHus 3a/1auu;

BbIOMpaTh  MHPOPMALIMIO U3  UCTOYHMKOB  PA3JIMYHBIX  THUIIOB, AaHAJIM3HPOBATH,
CHCTEMaTH3UpOBaTh W HMHTEPIPETUPOBATH MH(GOPMAIMIO pa3IMYHBIX BHUJOB U (HOpPM
MIPEICTaBICHHUS;

CTPYKTYpUPOBaTh MH(POPMAIUIO, NIPEJICTABIATL €€ B Pa3IUUHBIX (POpMax, WILTIOCTPUPOBATH
rpaduyuecky;



OILICHUBATh HAAEKHOCTh HH(OPMAIIHH IO CAMOCTOSTENHLHO CHOPMYIMPOBAHHBIM KPUTEPHSM.

2) Vuusepcanvnvle KoMMyHUKamueHwvle Oelicmeus, 00ecnequsarom CcoopMupoO8aHHOCMb
COYUANBLHBIX HABLIKO8 00YUAIOUWUXCSL.
Oo0menue:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XICHHA B COOTBCTCTBHMU C YCJIOBUAMHU U LECIAMU
06HIGHI/I$I; sSICHO, TOYHO, I'PAMOTHO BbIpaXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX U INMCbMCHHBIX
TCKCTAX, AaBaTb IMOACHCHHA IO XOJAY PCIICHHA 3aaadd, KOMMCHTUPOBATH HOJ'Iy‘-ICHHBIfI
pe3yJbTar;

B X0A€ OOCYKIEHHs 3a/JaBaTh BONPOCHl MO CYIIECTBY OOCYXJAaeMOH TEMBbI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBATb UACHU, HALICIICHHLIC HAa IIOMCK PCUHICHU A, COIIOCTABIATE CBOU
CYXJCHUS C CYXKIECHUSMU JIpyrMX YYaCTHUKOB Juajnora, OOHAapyXuBaThb pasiuuue u
CXOJICTBO TO3UIIHIA; B KOPPEKTHOH (hopMe PopMyITHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHIS,
NpCACTABIATE PE3YIbTAaTbl PEIICHHA 3adadd, OSKCICPUMCHTA, HUCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (opmar BBICTYIUIEHMSI € Y4Y€TOM 3a7ad NpPE3eHTAlUd U
0COOEHHOCTEN ayAUTOPHH.

Corpyanunuecrno:

MOHWMAaTh W HCIIOJF30BATh MPEUMYIIECTBA KOMAHIHOW W WHIMBHUIYATbHON pabOTHI mpH
pelieHny y4eOHBIX 3a7ay; MPUHUMATh 1E€JIb COBMECTHOW JEATeNbHOCTH, IJIaHHUPOBAThH
OpraHU3aIUI0 COBMECTHOM PabOThI, paclipeaAesaTh BUAbI paboT, JOTOBAPUBATHCS, 00CYKIaTh
MPOIIECC B pe3ybTaT pabOThl; 0000IaTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TIpYHNHOBBIX (opmax paboTel (0OCyxkieHHs, OOMEH MHEHHH, «MO3rOBbIE
HUITYPMbI» U HUHBIE); BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JIEHCTBUS C
IPYTMMHU YJeHaMH KOMAaHJbl; OLIEHHBAaTh KaueCTBO CBOEr0 BKJIaJa B OOIIMH MPOIYKT IO
KpUTEpUsIM, cHOpMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOIEHCTBUSI.

3) Vuusepcanvuvie pezynamuenvie oeticmeus, obecneuusarom GoOpMUpoOSaAHUE CMbLCIOBbIX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG NTUUHOCTU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM PEIICHU 3a/1a4M, BEIOUPATh CIoco0 perieHus ¢ yuéTom
HMMEIOILIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATD
BapUAHTHI pelICHUH ¢ y4€TOM HOBOM HH(pOpMALIHHL.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMM [103HABATEIbHOM pe(eKCHH KaK OCO3HAaHUS COBEpLIAEMBIX JIEHCTBUNA U
MBICIMTEIbHBIX IPOLECCOB, HUX pPE3yJIbTaToOB; BIJAAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS Mpoliecca U pe3ybTaTa PeLIeHus MaTeMaTHUeCcKOM 3a1auu;

IPEIBUAETh TPYAHOCTH, KOTOpbIE MOTIYT BO3HMKHYTh IIPU PpEIIEHUH 3a7a4yd, BHOCHUTb
KOPPEKTHBBl B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX, HaWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yibTaTa IeId U YCIOBUSAM, OOBACHATh MPUUYMHBI JOCTHIKEHUS
WIM HEJIOCTHXKEHHUS pPEe3yJbTaToB JAEATENbHOCTH, HAXOJUTh OLIMOKY, JaBaTh OIICHKY
PUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

OHepI/IpOBaTB MOHATUAMU: TOYKA, IIpAMast, IIOCKOCTb.
HpI/IMeHﬂTB AKCUOMBI CTCPCOMCTPUHN U CIICACTBHA U3 HUX IIPU PCILICHHUU I'COMCTPHUICCKUX 3a/1a4.
OHepI/IpOBaTB MOHATUAMU: MAPAJUICIIBHOCTL U NICPIICHAUKYIISAPHOCTD IMMPAMbBIX U IUIOCKOCTEH.



KnaccugunupoBaTh B3aMMHOE PaCIIOIOKEHHE IPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JIBYIPAaHHBIA yroJ, TpaHU JBYTPAHHOTO yIiia, peOpo IBYTrpPaHHOTO
yIJIa; JIMHEUHBIN YTrOJl ABYTPAHHOTO yIia; rpagycHas Mepa IBYrPaHHOIO YIJIa.

OnepupoBaTb MNOHATUSAMU: MHOTOIPAHHMK, BBIIYKJIBIA W HEBBIIYKIBII MHOTOIPAaHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOT paHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (IIMpaMMJa; IPU3Ma, MPSAMOYTOJIbHBIN
napajuiesienumne, Kyo).

KnaccupunmpoBaTb MHOTOTpaHHUKH, BBIOMpAs OCHOBAHUS Ui KiacCH(PUKAIUU (BBITYKIIbIC H
HEBBIYKJIbIE MHOTOTPAaHHUKH; IPAaBUJIbHBIE MHOTOIPAHHUKH; NpPSIMbIE M HAKIOHHBIE IPU3MBIL,
napajuleIenune/ibl).

OnepupoBaTh NOHATUAMU: CEKYIIas NIOCKOCTb, CE4EHNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YSl METO/1 CIIEI0B.

Crpouthb ceuyeHUs MHOTOTPAHHUKOB METOJIOM CIJIEJIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3a7aum Ha HaX0XJAEHHWE TEOMETPUYECKUX BEJIMYMH N0 oOpa3laMm WIN alropuTMam,
MIPUMEHSIS] U3BECTHBIE AHAJTMTUYECKUE METOIbI IPH PELICHUH CTaHJAPTHBIX MaTeMaTHUECKUX 3a7a4 Ha
BBIYMCIICHUE PACCTOSIHUA MEXAY ABYMS TOYKaMH, OT TOYKH JI0 HPSMOHM, OT TOYKHU JO IJIOCKOCTH,
MEXAY CKPEUIUBAIOLIIUMUCS TPSIMbIMU.

Pemarp 3agaum Ha HaX0XJAEHHWE TEOMETPUYECKUX BEJIMYMH MO oOpaslamM WIN alropuUTMam,
MIPUMEHSIS] U3BECTHBIE aHAJTMTUYECKUE METOIbI IPH PELICHUH CTaHJAPTHBIX MaTeMaTHUECKUX 3a7a4 Ha
BBIYHCIIEHUE YIJIOB MEXAY CKPEIIMBAIOIIUMHUCA MPSIMBIMHU, MEXKIY MPSAMON M IUIOCKOCTHIO, MEXIY
IUIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Bbruucnare 00bEMBI M IUIOIIAAM MOBEPXHOCTEH MHOTOIPAaHHMKOB (IIpU3Ma, NHpamMKIa) C
IpUMEHEHHEM (HOpMy; BBIYMCIATH COOTHOIIEHMSI MEXIY IUIOIAASIMU IMOBEPXHOCTEH, 00bEMaMu
10I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUAMHU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CUMMETPHH;
LIEHTP, OCh U IUNIOCKOCTb CUMMETPUU (PUTYPBI.

W3Bnekatb, npeoOpa3oBbIBaTh M HUHTEPHPETHPOBATH HMH(OPMAIMI0 O MPOCTPAHCTBEHHBIX
reoMeTpUYEcKuX (PUrypax, NpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKAX.

[IpumensTe  reomerpuyeckue  (akThl Uil PEUIEHUA  CTEPEOMETPUYECKMX  3a/ad,
IPEANOJararIliX HECKOJIbKO IaroB peIeHus, €ClIu YCJIOBHUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

[IpuMeHnsTH NpocTeiiine nporpaMMHbIe CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELICHUN CTEPEOMETPUUECKUX 3aj1ay.

[IpuBoAUTH MpHUMEPHI MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U KU3HH, paclo3HaBaTh
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATH MOJydeHHBIE 3HAHMS Ha IMPAaKTUKE: AaHaJIM3UpPOBAaTh pealbHble CHUTyallud U
IPUMEHATh U3yYEHHBIE TMOHATHS B IpOLECCE MOUCKA PELICHUs MaTeMaTH4ecKu chopMyIupOoBaHHOMN
po0OseMBbl, MOJIEIUPOBATh peallbHble CUTYallMM Ha SI3bIKE T'€OMETPHUHU, MCCIIENOBATH MOCTPOEHHBIE
MOJIEIM C HCIMOJIb30BAHUEM T€OMETPHUECKUX IOHATHM M TeopeM, ammapara airedphl; pemarh
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIMYNH.

11 KJIACC

OmnepupoBaTh NOHATHAMM: IMJIMHAPHYECKasl IMOBEPXHOCTb, 00pa3yrolife IUINHAPHIECKOM
MOBEPXHOCTH; LWJIMHP; KOHUYECKasi ITOBEPXHOCTh, 00pa3yrolie KOHUYECKOH MOBEPXHOCTH, KOHYC;
cepuueckas HOBEpXHOCTb.

Pacnio3naBate Tena BpaiieHus (LWIMHAP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPALLICHHSL.



KnaccugumnupoBaTs B3auMHOE PacloyioxkeHne chepsl U MIIOCKOCTH.

OnepupoBaTh MOHATHSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBAHUE IIAPOBOT0 CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Beruncnsate 00BEMBI W IUIOIIATN TOBEPXHOCTESH TN BpAIICHHS, T'C€OMETPHUUYECKUX Tel C
MPpUMEHEHUEM POPMYIIL.

OmnepupoBaTh HMOHSATHSAMH: MHOTOTPAHHUK, BIMCAHHBIA B Cepy M OMHMCAHHBINA OKOJIO CQEepsl;
cdepa, BiMcaHHAst B MHOTOTPaHHUK MJIH TEJIO BPAIICHUSI.

BbIauciaTe COOTHOMIEHHSI MEXK Ty TUTOIIA SIMH MTOBEPXHOCTEH 1 00BhEMaMU TOAOOHBIX TEIl.

W3o0pakaTte u3ydaemble (QUTYpHl OT pPyKH M C TIPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUryp: BHJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHMSI T€J BPAILICHHUS.

W3Bnekarb, WHTEpIpETHpPOBaTH U NPEOOpPa30OBbIBaTH HMH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (Urypax, MPeJICTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh JEMCTBUS CIIOKEHHS BEKTOPOB, BBIYMTAHMSI BEKTOPOB M YMHOXKEHMsI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHU 00Ja1ato0T.

[IpuMeHATH MpaBWIIO NapAIIIENIECTIUIIEA.

OnepupoBaTh MOHATHUSAMH: JI€KapTOBbl KOOPAUHATHI B MIPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJ MEXIy BEKTOpamH, CKaJspHOE MpPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPBI.

Haxomute cyMMy BEKTOPOB M INPOM3BEACHHE BEKTOpa Ha YHCIO, YroJ MEXIy BEKTOpamH,
CKaJISIPHOE IIPOU3BEICHHUE, PACKIIAAbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aznaBath IJIOCKOCTh YPABHEHUEM B IEKAPTOBOW CUCTEME KOOPIUHAT.

[IpumensTe  reomerpuyeckue  (akTbl Ui PEUIEHHA  CTEPEOMETPUUYECKMX  3ajad,
IPENOoJararIliX HECKOJIbKO IaroB PeIIeH!s, €ClIU YCIOBHUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

Pemare mnpocreimue reoMeTpUyYeCKHE 3a7adyd Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/a.

Pemare 3agaum Ha [I0Ka3aTeNnbCTBO MATEMAaTHMYECKUX OTHOIICHUHM M HAXOXKICHHE
reOMETPUYECKUX BEJIUYMH 10 o0pa3laM WIM aJIroOpuTMaM, IPUMEHsSS U3BECTHBIE METOJbl IpHU
PEILIEHNN CTaHAAPTHBIX MaTEMaTUYECKUX 3aa4.

IIpuMeHATs MpoCTENHIINE IPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI
IIPU PELICHUN CTEPEOMETPUYECKUX 3a1au.

[IpuBoUTE NpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE U KU3HHU, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpuMeHATh IONyYEHHBIE 3HAHMA HA IPAKTUKE: AHAIM3UPOBATH DPEANBHBIE CUTyallUM U
IPUMEHATh U3yYEHHbIE TOHATHUS B MPOLECCE NMOMCKA PEIICHUsT MaTeMaTu4ecku chopMyaupoBaHHON
po0OseMBbl, MOJIEIUPOBATh peallbHble CUTYallMM Ha SI3bIKE T'€OMETPHUHU, MCCIIENOBATH MOCTPOEHHBIE
MOJIEIM C UCIOJIb30BAaHUEM TI€OMETPHUYECKHX IOHATHM M TeopeM, ammapara ainreOpbl, peuarb
IIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXOKIEHUEM I'€OMETPUUECKUX BEIUYNH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM KounuecTBo yacos DJIeKTPOHHbIE
n/n MpPOrpaMmabl Bcero Kontposbubie | IIpakTtudeckue | (uudposbie)
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl
1 BBenenne B ctepeoMeTpuio 10
2 [IpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapaninenbHOCTh NPSMBIX U IJIOCKOCTEN
3 [eprieHAUKYIAPHOCTD MPSMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPSMBIMH U IIJIOCKOCTSIMHU 10 1
5 MHoOrOorpaHHuKH 11 1
6 O6BbEMBI MHOTOI'PAHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM uu¢poBbIe
Ne i/mn P Konrpoabnsie | IlpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Tena BpameHus 12
OO6BbEMBI TEN 5
BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10
4 [ToBTOpEHUE, 0000IICHNE, 7
cucTeMaTH3alys 3HaHUi
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
1300pakeHus III0CKOCTEH, MapalleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETMHBI OTPE3Ka

IlonsaThs: nepeCCKarommrecs mIOCKOCTH,
NepeCcCKarommecs npsamMas U MI0CKOCTb

IlonsThs: MEpECCKArOIMECHA IIIIOCKOCTH,
NEpeCCKarommecs npsamMas U MiI0CKOCTb

3HaKOMCTBO C MHOTOI'PaHHUKAMHU,
n300pakeHrue MHOTOIPaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTeKax

HavanbpHble cBenieHus 0 Kyoe U mupamue,
ux pa3Beéptku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HavanbHble cBeieHus 0 Kyoe U mupamue,
ux pa3Beéptku u Mojenu. CeueHus
MHOTOTPaHHUKOB

ITouaTtue 06 akKCHOMaTUYECKOM
IIOCTPOCHUH CTCPCOMETPUN: AKCHOMBbI
CTCPCOMCTPHH U CIICACTBUA U3 HUX

ITouaTtue 06 aKCHOMaTUYECKOM
MOCTPOCHUHU CTCPECOMETPHUUN: AaKCUOMBI
CTCPCOMETPUH U CIICACTBUSA U3 HUX

[ToHsiTHE 00 AKCHOMATHYCCKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI
CTCPCOMCTPHUH U CICACTBUSA U3 HUX

10

[TousiTHE 00 aKCHOMATHYECKOM
NOCTPOCHUHU CTCPCOMETPHUN: AKCUOMBI




CTEPEOMETPHUHM U CIICICTBUS U3 HUX

11 B3aumHoe pacnosoxeHue npsmMbIX B 1
MIPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieNIbHbIE U CKPEIIUBAIOLITHECS
psSIMBIE

12 [TapamienpHOCTE NPSMBIX U IJIOCKOCTEH B 1
MIPOCTPAHCTBE: MapajlIeIbHBIEC IPSIMBIC B
MPOCTPAHCTBE; MAPATUIETBHOCTD TPEX
TIPSIMBIX

13 [TapamienpHOCTE NPSMBIX U IJIOCKOCTEN B 1
npoctpanctse: [TapannenbHOCTh NpIMON 1
TUIOCKOCTH

14 YTl ¢ COHanpPaBJICHHBIMA CTOPOHAMH 1

15 Y101 MKy IPSIMBIMU B TPOCTPAHCTBE 1

16 YTr0J1 MKy IPSIMBIMU B TPOCTPAHCTBE 1

17 [TapanienbHOCTh MIOCKOCTEH: 1
napajJiesIbHble I0CKOCTH

18 CBoiicTBa apaJJIeIbHBIX TUIOCKOCTEH 1

19 [IpocTeitmme mpocTpaHCTBEHHBIE (PUTYPHI 1
Ha IJIOCKOCTH: TETPadp, KyoO,
napajiesIenune,

20 ITocTpoenune ceueHuit 1

21 [TocTpoenue ceueHnuit 1

22 KontponbHas padota o teme "IIpsmbie u 1
IUIOCKOCTH B IIPOCTPAHCTBE.

[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEH "

23 [lepnieH TUKyIAPHOCTD MPSMOM U 1
IUIOCKOCTU: TIEPIEHIUKYIISIPHbIE TIPSMBIE B
IIPOCTPAHCTBE

24 [Ipsimble napasienbHble U 1
NEPIIEHANKYIISPHBIE K TNIOCKOCTH

25 [Ipsimble napasienbHele U 1
NEPIEHANKYIISPHBIE K IIIOCKOCTH

26 [Ipu3Hak nepneHuKyJIIpHOCTH MPSMON 1 1
TJIOCKOCTH

27 IIpu3HaK nepneHIMKyJIIpHOCTH NPSIMON 1 1




IIIIOCKOCTH

28

Teopema 0 psIMOM IEPIIEHIUKYIIAPHON
IJIOCKOCTHU

29

Teopema 0 psIMOM NEPIIEHUKYIIAPHON
IIJIOCKOCTH

30

Teopema 0 psIMOM IEPIIEHUKYIIAPHON
IIJI0CKOCTH

31

[lepnieHauKyIsIp U HAKJIOHHBIE:
paccTosHUE OT TOYKHU J0 INIOCKOCTH,
paccTosIHUE OT MPSIMOMN JI0 TNTIOCKOCTH

32

[lepnieHauKyIsIp U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU JO INIOCKOCTH,
pacCTOsIHHAE OT NPSIMOU JI0 TNTIOCKOCTH

33

[lepnieHauKyIsip ¥ HAKJIOHHBIE:
paccTosiHUE OT TOYKHU JO INTIOCKOCTH,
paccTosIHUE OT MPSIMOMU JI0 INTIOCKOCTH

34

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSMOMN JI0 TIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPSIMOM U TJIOCKOCTBIO

36

JIByrpaHHbIN yroJi, TMHEUHBIA YTOJI
JIBYTPAHHOTO yIiia

37

JIByrpaHHbIN yroJi, TMHEUHBIA yTOJl
JIBYTPAHHOTO yriia

38

[lepnieHTUKyYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEePIEHIUKYISIPHOCTU IBYX
IJIOCKOCTEN

39

[lepneHIUKYIAPHOCTD MIIOCKOCTEH:
MIPU3HAK NEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

40

[lepneHUKYISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPHIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

41

Teopema 0 TpEX nepneHAuKyIsIpax

42

Teopema o Tpéx nmepneHAUKyYIsIpax




43

Teopema 0 TpEX nepneHUKYIIpax

44

KonTtponsHast paboTa o tTemam
"[lepneHIMKYISIPHOCTD NPSAMBIX U
miockocTel" u "YTIbl MEXIy IPSIMBIMU U
m1ockocTaMu"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HECBBIITYKJIBIC MHOTOT'PAaHHUKHU, pa313épTKa
MHOT'OI'paHHHKA

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajuleJIenuIe] ¥ ero CBoMcTBa

48

[Mupamupa: N-yronpHas nupamMuaa, rpaHu
Y OCHOBaHHUE MUPaMUIbl; OOKOBas U
IIOJIHAs! IOBEPXHOCTh MUPAMUIBL;
MIPAaBUJIbHAS U YCEUEHHASI MUPAMUIA

49

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSTHE
MIPaBUJILHOTO MHOTOTPAHHHUKA,
MpaBUJIbHAS MTPU3Ma U NPaBUIIbHAS
MMpaMua; IpaBUIbHAs TPEYroibHas
NMpaMuia u MpaBUIbLHBINA TETpadap; KyO

50

Hpe,ﬂCTaBHeHI/Ie O IMPpaBUJIBHBIX
MHOTI'OI'paHHHUKAX: OKTasap, JO0ACKasAp U
HKOCAdp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENILHO TOYKH, IPSMOM, TIIOCKOCTH.
DneMEeHTbl CHMMETPUU B TUpaMUIaXx,
napajuieNienuneaax, npaBuiIbHbIX
MHOTOTPaHHUKAX

52

Boruncnenue 31eMEHTOB MHOTOTPaHHHUKOB!
pEOpa, AUaroHayu, yribl

53

[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM
IIOBEPXHOCTH MPSIMOU IIPU3MBI, ILIOIIA/b




OCHOBaHUH, TeopeMa 0 OOKOBOU
IIOBEPXHOCTH IPSIMOM IIPU3MBI

54 [Tnomans OOKOBOM MOBEPXHOCTH U 1
MMOBEPXHOCTH MPABWIIBHOM MUPaAMUJIBI,
TeopeMa O IJIoNaan OOKOBOH
MTOBEPXHOCTH YCCUEHHON MTUPAMHU/IBI
55 KoHnTponsHas padora 1o Teme 1
"MHororpaHHuKu"
56 [Tonsitue 06 006BEMeE 1
o7 O6BEM upamMuibl 1
58 O0BEM mupamMuIbI 1
59 O0BEM mupamMu B! 1
60 O0BEM mupamMuIBI 1
61 OOBEM TTPU3MBI 1
62 OOBEM TTPU3MBI 1
63 O06BEM TPU3MBI 1
64 KonTtponbHas padota o teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
65 [ToBTOpEeHUE, 0600IIEHNE CHCTEeMaTH3aITUs 1
3HaHuil. [locTpoenue ceuenuii B
MHOTOT'PaHHUKE
66 [ToBTOpEeHUE, 0000IIEHNE CHCTEeMaTH3aIUs 1
3HaHUM. Beryucienue paccTosaHU: MEXK Y
JBYMsI TOUKAMH, OT TOYKH JIO TPSIMOH, OT
TOYKH JI0 TIOCKOCTH, MEKIY
CKPEIIMBAOIIUMUCS MPSIMBIMH
67 Hroropas koHTpoJIbHAS paboTa 1
68 [ToBTOpEHUE, 0000IIEHNE CHCTEeMaTH3aIUs 1
3HaHWH. BbIYnciieHne yriioB: Mexy
CKPEIIUBAIOIIUMHUCS TIPSIMBIMU, MEXKTY
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEKY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3yYEeHUs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: meHTp, paanyc, ITHamerp;
TUTOIIA b TIOBEPXHOCTH CHEPHI

B3aumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelnbHas INIOCKOCTh K
cdepe; miaomanb chepsl

N3obpaxenue chepsl, mapa Ha
mwrockocTu. CeueHus mapa

HI/IJ’H/IH}IPI/I‘-IGCK&SI IMOBECPXHOCTD,
00pa3yromnue MHINHIPUIECKON
IMOBEPXHOCTHU, OCb HHJ’IHH}IpH‘-ICCKOfI
MTOBEPXHOCTH

HunuHap: ocHOBaHUS M OOKOBast
MMOBEPXHOCTh, 00pa3yroIas U oCh;
IIoIaas OOKOBOM M ITOJIHOM
MTOBEPXHOCTH

N3obpaxenne uiInHaIpa Ha TII0CKOCTH.
PazpépTka nmnunapa. Ceuenus

IUIUHIPA (MJIOCKOCTHIO, TTapaJuIeIbHOM
WU TIEPICHANKYIISIPHON OCH HIJIMHIPA)

Konunueckas IMOBCPXHOCTD, o6pa3y}oume
KOHHUYECKOM IMOBCPXHOCTH, OCb U
BCPIIMHA KOHMYECKOM ITOBCPXHOCTH

Konyc: ocHOBaHue U BepIlIvHa,
oOpa3ymollas U 0Ch; IIIoMaas OOKOBOM 1
MOJTHOU MOBEPXHOCTH

VYceu€HHblil KoHyc: oOpasyrommue u
BBICOTA; OCHOBAHUS U OOKOBast
IIOBEPXHOCTH

10

I/I306pa)KCHI/IC KOHYCa Ha IIJIOCKOCTH.




Pa3Béprka konyca. CeueHus KoHyca
(TII0CKOCTBI0, MapalIeNIbHOM
OCHOBAHHIO, U IIJIOCKOCTBIO,
IPOXOIs1IeH yepe3 BEPLINHY)

11 KoMOuHarms ten BpameHus u 1
MHOTOTPaHHUKOB

12 MHororpaHHHK, ONMCaHHBIA OKOJIO 1
cdepsl; cepa, BucaHHas B
MHOTOTPAaHHUK WJIH B TEJIO BPANICHUS

13 [Monsitne 06 06vEMe. OCHOBHBIE 1
CBOMCTBa 00BEMOB TeI

14 O6bEM TTUIMHAPA, KOHYCA 1

15 O06bEM mapa v wiomasas chepsl 1

16 [TomoOHBIE TENa B MPOCTPAHCTBE. 1
COOTHOIICHHS MEXTy IIOIIATMHU
MMOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TEI

17 KonTtponpnas padota no temam "Tema 1
Bpamienus" u "O0bembI Ten"

18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE 1

19 CrnoxxeHue ¥ BEIYUTAHUE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YUCIIO 1

21 Paznoxenne BekTopa 1o Tpém 1
HEKOMILJIaHapHBIM BekTopam. [IpaBuio
napajuiesienunesa

22 Pertenne 3ama4, cBsI3aHHBIX C 1
MPUMEHEHHUEM TTPaBUJI JIEHCTBUH C
BEKTOpaMH

23 [IpsimoyrospHas cucteMa KOOpAUHAT B 1
npoctpancTBe. KoopauHartel BekTopa.
[Ipocreiimue 3a1a4 B KOOpAWHATAX

24 Yron mexay Bekropamu. CKajispHOE 1
MIPOU3BEICHNE BEKTOPOB

25 Brruncnenue yrioB Mexly NpsIMBIMU U 1

IIJIOCKOCTAMHU




26

KoopanHaTHO-BEKTOPHBIN METOJ IIPU
pEeLIeHUU TEOMETPUYECKUX 3a1a4

27

KonTpomnsHas padora o Teme "BekTopsl
1 KOOPJMHATHI B IPOCTpaHCTBE"

28

[ToBTOpEHUe, 0600MIICHNE U
cucremaTrn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUIAHUMETPUHU

29

[ToBTOpEeHue, 0600IICHNE U
cucreMmarusanus 3HaHui. OCHOBHbIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHuHA. 3amaun
TJIAHUMETPUHU U METOJIBI X PEIICHHS

31

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTu3alys 3HaHui. 3agaun
TJIAHUMETPUU U METOJIBI MX PEIICHHS

32

[ToBTOpEeHME, 0600IIEHNE U
cucreMarusanus 3Haguii. OCHOBHELIE
¢urypsl, GhakTel, TEOPEMBI Kypca
CTepEeOMETPUU

33

WroroBas koHTpoJIbHAs paboTa

34

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTHU3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



