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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 COJCP)KATCIIbHBIM JIMHUSM, HO W IO TojJaM OOydYeHHMsS 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
MOCJIEJIOBATEIBHO M TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPECMCTBEHHOCTH, 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 I1JTIAHE

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



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeOMETpUH. Touka, mpsiMasi, IJIOCKOCTh, MpocTpaHcTBo. [loHsTue
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3anMHOE pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUIECIbHbIE U
CKpemuBampomuecss npsaMmbsle. llapamnenbHOCTh HPSAMBIX M IDIOCKOCTEHM B IIPOCTPAHCTBE:
NapaJuleIbHbIE IIPSAMBbIE B IMPOCTPAHCTBE; IMAPALIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTh
NpSIMOM M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJI MEXIy NpPSIMBIMU B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocreiinre npocTpaHCTBEHHbBIE PUTYPBI HA MJIOCKOCTHU: TETPadp,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHUKYISIpHOCTE  NPSMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IPSAMBIE B
MIPOCTPAHCTBE, IMpPsIMbIE MApaUIeIbHBIE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTH HNPSAMOM M IUIOCKOCTH, TeOpeMa O MNPSIMOM MEepHeHIUKYISIPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHaukyissp M HakJIOHHBIE: PACCTOSIHME OT TOYKH J0
IJIOCKOCTH, PAcCTOSIHHE OT MpsIMOM 10 IUIOCKOCTH, MpOeKIHs (UTYpbl Ha IUIOCKOCTb.
[lepneHMKyYISIPHOCTD IIJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

MHoOrorpaHHMKH

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOTOIPDAHHUKA, BBINYKIBIE U
HEBBIIYKJIBIE MHOTOTPAaHHMKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: N-yronbHas mpusma; rpaHu
Y OCHOBAHMsI MPU3MBI; IPsIMasi M HAKJIOHHAS IPU3MbI; OOKOBAs M MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIbBHBIN Mapajulesienunes U ero csoiicrea. Ilupamupa: N-yronbHas
nUpaMuzia, 'paHU M OCHOBaHHE MNUpaMUIbl; OOKOBas M IOJHAs MOBEPXHOCTb MHPAMU[bL;
IIpaBWJIbHAsE W YyCEU€HHas MNHMpamMuia. OJIEMEHTbl NpU3Mbl M nHUpaMuisl. [IpaBuibHbIE
MHOTOTPAaHHUKU: IOHATHE MPAaBUIBHOIO MHOIOIPDAaHHUKA; MPABUJIbHAS IIPU3Ma U IIPABHIIbHAS
NUpaMu/a; MpaBUWIbHAs TPEYroJibHas MUPaMUIa U NpaBUIbHBIN TeTpa’ap; KyO. [IpencraBienue
O IMpaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Ip, HOAcKa’ap M ukocadap. CedyeHus HOpU3MBI U
NUpaMHBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
DneMEeHTB CUMMETPUH B IUPaMUAX, apajulesIeNuNe ax, IPaBUIbHbIX MHOTOTPaHHUKAX.

Bbruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTH U IIOJHOW IOBEPXHOCTU NPAMOM IpPHU3MBI, ILIOLIAAb OCHOBAaHMWH, Teopema O
OOKOBOW IMOBEPXHOCTH MpsAMON mnpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M IOBEPXHOCTH
NPAaBUIBHON NMHpaMM[bl, TeopemMa O IUIOaau yced€HHoM mupamuabl. [lonstue o6 oObéme.
O0BEM nupaMubl, MPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOIAASIMU 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.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnkay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOrO OOIIECTBa, MPEICTABICHUEM O MATEeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IpaKJaHCKOW MACHTUYHOCTH, YBAXKEHHS K MPOIIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JTOCTKCHHH B IPYTUX HayKaX, TEXHOJIOTHAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTI)KCHHM HAyKH W JEATEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTE€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHAbIXa, peryispHas Quandeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITENbHOCTH, CBI3aHHBIM C MAaTeMAaTUKON M €€ MPHIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TMPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJIOTHMUECKUX  MpoOsieM; OpueHTanuel Ha  MpUMEHEHUe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKU M MaTeMaTHUYECKON KyJIbTYpOW KaK CpPEJCTBOM IIO3HaHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeaMeTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHUBEPCAIBLHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NpOYecco8 obyuarowuxcsa (0ceoeHue memooos NO3HAHUS OKPYIHCAouWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHUH MEKIY MOHATHAMH, (DOPMYITHPOBATH OMPEICICHUS TOHSITHM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNIbHbIE, €MHUYHbIE, YACTHBIE U 00IIUE; YCIOBHEIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTHUBHBIX M WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBAaTH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KAaK  MCCIEAOBATENbCKHI  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEJOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro oOOBeKTa, sBIEHHUS, IIpoIlecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTHl HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX Ul OTBETAa HA BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAIEKHOCTh HMH(POPMAIUM IO CaMOCTOSITETIBHO CHOPMYTUPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU H LEISIMHU
OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 337]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, IPOOIIEMBI,
pelmiaeMoill  3ajaud, BbICKA3bIBaTh WUJEH, HAIEJICHHbIE Ha TOWUCK pEIICHHUS,
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIIMI; B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3y/bTaThl PElIeHHs] 3a7aun, SKCIEPUMEHTa, UCCIeA0BaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
NpH pPEUICHWH Y4YeOHBIX 3a/la4, NPUHHUMATh I1EJb COBMECTHOH JEeSTEIbHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (0OCykaeHHsI, 0OOMEH MHEHUHN, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaILINH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCUCTBUH M MBICIUTENBHBIX TMPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjbTaTa PELICHUS MaTeMaTU4eCcKOU
3a/1a4y;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUAM, OOBACHATH INPUYHUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATHUSAMH: TOYKA, MPAMas, INIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPUH U CIICACTBHSI U3 HUX MPH PEIICHUH T€OMETPHUSCKUX
3aad.

OnepupoBaTh TOHATHSAMH: TAPAUICIBHOCTE W TMEPHEHAUKYISIPHOCTH MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE PacIioJIOKEHHE PSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh TMOHATHSAMHU: JBYI'PaHHBI Yroj, TpaHWd ABYTPaHHOTO yria, pebpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TpaJaycHas Mepa JABYTPAaHHOTO yTJa.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, MIPaBUIILHBIA MHOTOT PAHHUK.

Pacrnio3HaBath OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (ITMpaMHIa; MPU3MA, MPSIMOYTOJIbHBINA
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKJIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKHU; MPSIMBIE U
HAKJIOHHBIE TIPU3MBI, TTAPAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasi TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSCHITD MIPHHITUIIBI TIOCTPOCHUSI CEUYCHHIA, CTIOJIb3YS METO/ CIIE/IOB.

CTtpouTh CeUeHUS] MHOTOI'PAaHHHUKOB METOJOM CJICZOB, BBINIOJIHATH (BBIHOCHBIC) TUIOCKHUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amauM Ha HaxOoXKJIEHHE TIEOMETPUYECKHX BEIMYMH TI0 o00Opa3laMm HIu
QITOPUTMaM, TPHMEHsS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAAPTHBIX
MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHUE DPACCTOSHUN MEXIy IBYMs TOYKaMHU, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKAY CKPEITUBAOIIUMHUCS MPSMBIMU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKHX BEIMYMH 10 oOpasluaM WId
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIYUCICHHE YIJIOB MEXKAY CKPEHIMBAIOUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TUIOCKOCTBIO, MKy TUIOCKOCTSIMU, IBYTPAaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMua) ¢
npUMeHeHHeM (OpMyI; BBIUMCISTH COOTHOIICHUS MEXAy IUIOMAJASMH TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHepI/IpOBaTB MOHATHUAMU: CHUMMCTPUSA B HPOCTPAHCTBC, LNCHTP, OCb W IIJIOCKOCTbH
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (UTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKAX.

[Ipumensite reomerpudeckue GakThl ISl PEUICHHS CTEPEOMETPUYECKUX — 3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpHUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE M IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAaHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJTIACC

OnepupoBaTh IMOHATUAMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromue
WIMHAPUIECKOH MOBEPXHOCTH; IWIINHAP; KOHMYECKasi TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTHU, KOHYC; ChepruecKasi TOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWIMHIP, KOHYC, cdepa U map).

OOBACHATBH CITOCOOBI TTOJTYICHHUSI TEJT BPAIICHUS.

KnaccudummupoBaTs B3auMHOE pacmoyioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMCHTA,
IIAPOBOH CJIOH, OCHOBAHHUE MIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbraucnare 00bEMBI M TUIOIIAAM MOBEPXHOCTEH TEN BpAIlEHUS, TEOMETPHYECKUX Tell C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIMCaHHAS B MHOTOTPaHHHK HITH TEJIO BPAIICHUS.

BBIUUCIIATE COOTHOIICHHSI MEXKIY IUIOIIAIIMH MOBEPXHOCTEH M 00BEMAaMHU IMOJAO0OHBIX
TeJL

N300pakaTe u3ydaembie (GUTYpbl OT PYKH H C TPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTh CCUCHHUS TEIl BPAIICHUSI.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATE ASWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[IpuMeHsTh MpaBUiIoO MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, yroJ MEXKIy BEKTOpPaMH, CKaJIIPHOE
MIPOU3BE/ICHUE BEKTOPOB, KOJUTMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP 10 ABYM HCKOJIJIMHCAPHBIM BECKTOpPAaM.

3aaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOP/IMHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS NMPUMCEHCHHS 3aJaHbl B SIBHOM
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETPpHUICCKUC 3aaa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajia4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHMS HA NPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATDH HU3YUYCHHBIC IIOHATUSA B mponecce IIOHUCKa pPEeICHUA MaTEMaTN4YCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIIEI0BATh TMOCTPOCHHBIC MOJICIH C WCIOJh30BAaHHMEM TI'€OMETPHUYCCKHX MOHITHH U TEOpeM,
anmapata ajareOpbl; pemarh MPaKTUYCCKUE 3a/1a4H1, CBSI3aHHBIC C HAXOXKICHHEM TeOMETPHUYCCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KonTtpobHbie
n/n MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrubl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5




11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ KonTtpoJbHbie
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
Tena Bpaiienus 12
OO6bEMBI TEN 5) 1
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
[ToBTOpenue, o6o0IICHNE, 7 1
cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uudpoBbie
Nen/m | Tema ypoka KonTposabHubie op
Bcero oOpa3oBaTejibHbIE
padoThbI
pecypcsl

OCHOBHBIE TTIOHATHUSI CTCPCOMETPHH: TOUKA,
npsiMasi, III0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsThs: MEpECCKArOIMECHA IIIOCKOCTH,
nepeCcCKarommecs npsamas U MI10CKOCTb

IlousTus: MEPECCKAOIHECA IIIIOCKOCTH,
nepeceKaronmecs npsamMas U MI1I0CKOCTb

3HaKOMCTBO C MHOIr'orpaHHUKaMu,
I/I306pa}K€HI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HavanbsHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[ToHsTHE 00 AKCHOMATHYECKOM MOCTPOCHUMN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX




[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U
CIICACTBHA U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CIICACTBHA U3 HUX
[TonsiTHE 06 aKCMOMAaTUYECKOM MOCTPOCHUN
10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CIICACTBHA U3 HUX
B3anMHO€ pacnosioxkeHue npsiMbIX B
11 IIPOCTPAHCTBE: MEPECEKAIOIINECS,
napajuleNibHble U CKpPEIIUBaIOIIUecs IpsiIMble
[TapamienpHOCTE NPSIMBIX U IJIOCKOCTEN B
12 MIPOCTPAHCTBE: MapaljieIbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX
[TapanneabHOCTHh NPSMBIX U TIIIOCKOCTEN B
13 npoctpaHctse: [lapannenbHOCTh NpsAMOil U
IJI0CKOCTH
14 VYriibl ¢ coHanpaBiIeHHBIMU CTOPOHAMU
15 Yroa Mexay IpsIMbIMU B IPOCTPAHCTBE
16 Yroa Mex Iy IpsMbIMU B IPOCTPAHCTBE
17 [TapannenbHOCTH MIOCKOCTEH:
napasuieNbHble MI0CKOCTU
18 CpolicTBa napauIeIbHBIX INIOCKOCTEN
[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPBI
19 Ha TUIOCKOCTH: TeTpadip, KyO,

apaJlICJICIIHUIIC A




20

[ToctpoeHue ceueHui

21 [TocTpoenue ceuenuit
KontponsHas padora o teme "[Ipsimbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPSAMOU U

23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIE TIPSIMBIC B
MIPOCTPAHCTBE

24 [IpsimMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

o5 [IpsiMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

26 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOM U
IIJIOCKOCTH

97 [Ipu3Hak neprneHauKyIIpHOCTH TIPSIMON U
IIJIOCKOCTH

28 TeopeMa o mpsMOM NMEPIICHANKYIISIPHOM
IIJIOCKOCTH

29 TeopeMa o mpsiMOi EPNEHANKYIISIPHO N
IIJIOCKOCTH

30 Teopema o npsAMON NepHIEeHAUKYISIPHON
IIJIOCKOCTH
[lepneHIuKyIIAp U HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IJIOCKOCTH
[lepnieHIuKyIIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ A0 IINIOCKOCTHU




[lepnenuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH
[lepnieHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJd MEXIY IPSIMON
U TJIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTIO yIiia

38 [lepneHMKYISIPHOCTD INTIOCKOCTEMN: TPU3HAK
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH

39 [TeprieHAMKYASAPHOCTD MIOCKOCTEN: MPU3HAK
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH

40 [TepieHAMKYASIPHOCTD MIOCKOCTEN: MMPU3HAK
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH

41 Teopema o TpEX mepHeHANKYIApax

42 Teopema o TpEX mepHeHANKYIApaX

43 Teopema o Tpéx mepneHAUKYIIpax
KonTtponsHas pabora no temam

44 "[leprieHIUKYASIPHOCTD IPSIMBIX U
mockocTel" U "YTibl MEXly NPSIMBIMU U
MJIOCKOCTAMU"
[lonaTre MHOTOTrpaHHUKA, OCHOBHBIE

45 3JIEMEHThl MHOTOTPAHHUKA, BBIITYKJIbIE U

HEBBIITYKJIBIC MHOT'OT'PAHHUKHU, pa3BépTKa




MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu u
OCHOBAHUS IIPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
pu3Mbl; OOKOBAs U TIOJTHASI IOBEPXHOCTh
IIPU3MBI

47

[Tapamrenenunen, IpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoMcTBa

48

[Inpamuia: N-yrosipHasi NMpaMuIa, TPaHA U
OCHOBaHHUE NHpPaMU/Ibl; OOKOBAs U TOJTHAS
IIOBEPXHOCTh [IUPaMU/JIbI; IIPAaBUIIbHAS U
yceu€HHas nmupaMmuaa

49

[IpaBusIbHBIE MHOTOTPAHHHUKH: TIOHSATHE
MPaBUWJILHOTO MHOTOTPaHHUKA; MTPaBUIIbHAS
npu3Ma 1 npaBujibHas MUpaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpaMUAA U
MIpaBUJIbHBIN TETpa’Ip; KyO

50

[IpencraBienue o MpaBUIBHBIX
MHOTOTpaHHHUKAX: OKTa3p, AOACKadIp U
HKOCaIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIHO TOYKH, IPSMOM, TJIOCKOCTH.
DNeMEeHTbl CHMMETPUU B TUpaMUIaXx,
napajuiefienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

52

Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB!
pEOpa, AUaroHau, yribl

53

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




OCHOBaHUH, TeopeMa 0 OOKOBOU
IIOBEPXHOCTH MPSIMOM IIPU3MBI

[Tnomans OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABHIBHOM THPaAMHU/IBI,

>4 TeopeMa O IJIOMIA I OOKOBOH MOBEPXHOCTH 1
YCEUEHHOUN MUpaMu/Ibl
55 KonTponsnas pabora o teme 1
"MHororpaHHuKT"
56 [onsitne 06 06BEMeE 1
S7 O6BbEM nupamMuIbl 1
58 O0BEM mUpamMuIBI 1
59 O0BEM mUpamMuIBI 1
60 O0BEM mUpamMuIBI 1
61 O06BEM TTPU3MBI 1
62 O06BEM TTPU3MBI 1
63 O06BEM TTPU3MBI 1
64 KonTtponbHas padota o teme "O0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE CHCTeMaTH3aITUs
65 3HaHu#. [locTpoeHue ceueHuii B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 06001IeHNEe CUCTEMATH3ALIHS
3HaHWN. BeruncneHune paccTosHui: MExXIy
66 IBYMsI TOYKaMH, OT TOYKHU J0 IPSIMOM, OT 1
TOYKH J0 MIIOCKOCTH, MEKIY
CKPELIMBAIOIIUMUCS MPSIMBIMU
67 HToroas koHTpoJbHas paboTa 1




[ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS
3HaHUU. BBIYKCIIEHHE YITI0B: MEXIY

68 CKPELIMBAOIIUMHUCS MPSIMBIMH, MEXITY 1
NPSIMOY ¥ TUIOCKOCTBIO, IByTPAHHBIX YIJIOB,
YIJIOB MEXTY IJIOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, IMameTp;
IJIOMIA/Ib MIOBEPXHOCTH CHephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MUIMHIPUICCKON
MOBEPXHOCTH, OCh IIHITHMHIPUICCKON
MOBEPXHOCTH

Hununaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3ymolias 1 och;
Io1[ab OOKOBOM M MOJHON MOBEPXHOCTH

N300paxkenne nuaInHApa Ha MIIOCKOCTH.
Pa3Béprka nununapa. CedeHus HUIHHIPA
(TIIOCKOCTHIO, MapalIeIbHOM U
MEePIEeHIUKYIAPHON OCH IIINHAPA)

KoHunueckas HoBepXHOCTh, 00pa3yroIiue
KOHMYECKOU MOBEPXHOCTH, OCh M BEPIIMHA
KOHHYECKOU MOBEPXHOCTH

KOHYCZ OCHOBAaHHC U BCPIINHA,




oOpa3yrolias U 0Cb; IUIONalb OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

YceuéHHbIi KOHYC: oOpasyroluue u

9 BBICOTA; OCHOBAHHUS ¥ OOKOBas 1
MOBEPXHOCTH
N300pakenne KOHyca Ha IIOCKOCTH.
PazBépTra konyca. CeueHnst KOHyca

10 (TUTOCKOCTHIO, MapaIeIbHOW OCHOBAHUIO, 1
U IUIOCKOCTBIO, MPOXOASIIEH Yepe3
BEPIIHHY)

11 KomOuHamus ten BpameHus u 1
MHOTOTPaHHUKOB
MHororpaHHuK, OMCaHHBIN OKOJIO

12 cdepsr; cepa, BucaHHas B 1
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 [Tonsitre 06 06b€Me. OCHOBHBIE CBOWCTBA 1
00BEMOB TeN

14 O06BEM IIUIMHAPA, KOHYCa

15 O06bEM 11apa u wIomaas chepsl 1
[TogoGHbIe Tesia B IPOCTPAHCTBE.

16 CoOTHOILIEHUS MEX]Ty TLTOIIAASIMHU 1
MOBEPXHOCTEN, 00bEMAMHU MTOJOOHBIX TE

17 KontponpHas padota o temam "Tema 1
Bpamienus" u "O0bemsbl Ten"

18 BexTop Ha MII0CKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHne 1 BBIYUTAHUE BEKTOPOB 1

20 YMHOK€EHNE BEKTOPa Ha YHUCIIO 1

21 Pasnoxxenue Bekropa 1o Tpém 1




HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napaesenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUII JEUCTBUN C
BEKTOPaMH

23

[IpsimoyrospHas cucteMa KOOpAUHAT B
npocTtpancTe. KoopaumHaThl BEKTOpA.
[Ipocreiimme 3a1a4n B KOOpAUHATAX

24

VYron mexay Bekropamu. CkalispHOe
MIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mexy npsMbIMH U
IIJIOCKOCTSIMH

26

KoopnHaTHO-BEKTOPHBIM METOI ITPU
PELICHUU TEOMETPUYECKHX 3a7a4

27

KonTtponbHas padoTa o Teme "BekTopsl u
KOOpJIMHATHI B MPOCTPaHCTBE"

28

[ToBTOpEeHuEe, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢urypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucteMmarusanus 3HaHui. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI

31

[ToBTOpEHue, 06001mEeHNE U




cHUCTEMAaTH3allMs 3HAHUI. 3a1aun
MJITAHUMETPUU U METOJIbI UX PEIICHUS

[ToBTOpEHUEe, 0600MIICHNE U
cCUucremMatTu3sanus sgaHuii. OCHOBHEIE

32 1
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepeOMeTpUHn
33 HroroBast KOHTpOJBbHAS padoTa 1
34 [ToBTOpEHME, O606HI€HI:I€ u 1
cHCTEeMaTH3aIHsI 3HAHUIH
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34










