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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «l'eomerpusi» 6a30Boro ypoBHs A oOyuarommuxcs 10
—11 kmaccoB paspaboraHa Ha ocHoBe denepanbHOr0 rocyJapCTBEHHOTO OOpa30BaTEIBLHOTO
CTaHIapTa cpeaHero oOmiero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHHIA,
MPEABSBISIEMBIX K MAaTEMaTUYECKOMY OOpa30BaHUIO, M TPAAUIMI POCCHUICKOro OOpa3OBaHMS.
Peanuzanuss ~ mporpaMMbl  00ECIIEUMBAET  OBJIAJEHUE  KIIOYEBBIMM  KOMIETEHLMSMH,
COCTaBJISIIOIIMMH  OCHOBY JJII CaMOpa3BUTHS W HENPEPBIBHOTO O0pa30BaHUA, IIEJIOCTHOCTh
OOLIEKYJIBTYPHOT0, TMYHOCTHOI'O U TIO3HABATEILHOTO PAa3BUTHSL JMYHOCTH 00YyUarOIIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TE€OMETpUHM Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
oOyCJIOBJIEHa TPAKTUYECKON 3HAYMMOCTBHIO METANpPEIMETHBIX M MPEAMETHBIX pPe3yJbTaTOB
oOy4eHHs] T€OMETPUM B HAMNPABJICHUM JMYHOCTHOTO PA3BUTHS OOydaromuxcs, (GpopMupoBaHUs
(GYHKIIMOHATFHOM MaTeMaTUYEeCKOM TPaMOTHOCTH, HW3YUYEHUS JPYTUX YYEOHBIX JIUCIMILIMH.
PasButne y oOywarommxcs NpPaBHIBHBIX NPEACTABICHUNA O CYIIHOCTH W TPOUCXOXKICHUHU
TE€OMETPUUYECKUX aOCTPAKINI, COOTHOIICHUH PEATbHOTO WU HACATBHOTO, XapaKTepe OTPasKeHUs
MaTeMaTHYECKONM HAyKOM SIBJIEHMM M MPOLECCOB PEAJbHOIO MHUpa, MECTE I€OMETPUH B CHCTEME
HayK U POJIM MAaTEeMAaTUYECKOTO MOJICITUPOBAHMS B HAYYHOM [MO3HAHUM U B TIPAKTUKE CTIOCOOCTBYET
(GOpMUPOBAaHHIO HAYYHOTO MHPOBO33PEHHS ydallUMXCi, a TaKKe KadeCcTB MBIIUICHHUS,
HEOOXOUMBIX JJISl aIaliTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIseTcs OIHUM U3 0a30BBIX TNPEIMETOB Ha YpPOBHE CpPEOHEr0 OOIIero
oOpa3oBaHMsI, TaKk Kak OOECHEYMBAET BO3MOKHOCTh HM3yUEHHUS KaK JUCHUIUIMH E€CTECTBEHHO-
HAaY4YHOW HAINPaBICHHOCTH, TAK U TYMAHUTAPHOU.

Jlornueckoe MbIuIeHUE, GOPMUPYEMOE MPU U3YUYECHUU OO0YYAIOITUMUCS MOHATHUIHHBIX OCHOB
re€OMETPUH U TIOCTPOCHUH IEMOYKU JOTHYECKUX YTBEPKACHUN B XOJ€ PEHICHUS T€OMETPHUECKHUX
3a/lay, YMEHHE BBIJBUTaTh M OMPOBEpPraTh TUIOTE3bl HEMOCPEJCTBEHHO HCHIOIB3YIOTCS MpHU
pEIICHNH 337]a4 €CTECTBEHHO-HAYYHOTO [IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCSA B MPOCTPAHCTBE UIPAaeT CYIIECTBEHHYIO POJb BO BCEX 00JACTIX
JeSTeNbHOCTH 4enoBeka. OpHeHTalusl 4eoBeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €r0 COIMAILHOTO OBITHS, (hopMa OTPAKEHHS OKPYKAIOIIETO0 MHUPA, YCIOBHE YCIEITHOTO
MO3HAHUS ¥ aKTUBHOTO MpeoOpazoBanus AeiicTBUTEIbHOCTH. OTIepUpOBaHNE MPOCTPAHCTBEHHBIMH
oOpazamu OOBEAMHSET pa3Hble BHUJBI Y4eOHOW W TPYJAOBOW NEATEILHOCTH, SIBISETCS OJHUM W3
po(hecCHOHATFHO BaXXHBIX KaueCTB, MOITOMY aKTyallbHa 3a7a4a (GOopMHUpOBaHUS Y 00YJArOIIUXCS
MPOCTPAHCTBEHHOTO MBINUICHHUS] KaK Pa3HOBUIAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO
KOMITOHEHTA B TIOJITOTOBKE K MPAKTUYECKON AEITETLHOCTH TI0 MHOTUM HAIPaBIICHUSIM.

[lens ocBoeHMs MporpaMMbl yueOHOro Kypca «['eomeTpus» Ha 6a30BOM ypOBHE OOyUYEHUS —
oOmeoOpazoBarebHOE M OOIIEKYJIBTYPHOE pa3BUTHE OOydYarommxcs uepe3 obOecrnedeHue
BO3MOXHOCTH TPUOOPETEHUS] U MCIOJb30BAHUS CHUCTEMATHUYECKUX T€OMETPUYECKUX 3HAHMM U



NENUCTBUMN, CHEU(UIHBIX T€OMETPUH, BO3MOXKHOCTH YCIICIIHOTO MPOIOJDKEHUS 0Opa30BaHUS IO
CIEIUATBLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[IporpamMma mo reomMeTpu Ha 0a30BOM YPOBHE IpeAHa3HaueHa AJisi 00ydaroluxcs CpeaHen
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYAHEHUH Ha YpPOBHE OCHOBHOIO OOIIETro
obpazoBanus. Takum oOpa3om, oOydaroliuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTUYeCKHEe YMEHUS, CBSI3aHHBIE CO CIEeNU(PUKON TeoMeTpur M HEOOXOMUMBIC NI JKU3HHU B
coBpeMeHHOM oOmiecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh HM3YYHTh T'€OMETpHIO Ooiiee
ry0OKO, €clii B JajbHEHIIEeM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKUX 3HAHUSAX B
npodeccruoHanbHOM 1eITeIbHOCTH.

JlocTukeHre 1eNId OCBOEHHUS MPOTrpaMMbl OOECIEUMBAECTCS PEIICHHEM COOTBETCTBYIOIIMX
3anay. [lpuopureTHpIMU 3a1adyaMu OCBOeHHUA Kypca «I'eomeTpun» Ha 6azoBoMm ypoBHe B 10—11
KJ1accax SIBIISFOTCA:

e (opMupoBaHUE NMPEICTABICHUS O TEOMETPUHU KaK YACTH MUPOBOM KYJIBTYPhl U OCO3HAHHE

e€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opMupoBaHUE MpEACTaBICHUS O MHOTOTPAHHUKAX W TeJIaX BPAIIEHUS KaK O BAXKHEHIIHX
MaTeMaTHYECKUX MOJICTIAX, ITO3BOJISIOMIUX OIKCHIBATh W HM3y4aTh pa3HbIC SBICHUS
OKpY>KaroIIeTo MUPA;

e (QopMupoBaHuE yMEHHUS pacClO3HABaTh Ha YEpPTEXaX, MOJEIAX WU B PEATBHOM MHUPE
MHOTOTPaHHUKH U TeJla BPaICHUS;

e OBJAJEHHE METOJAAMM pEIIeHWs 3aJa4 Ha TOCTPOSHUS Ha  M300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHue yMEHUSI ONEPUPOBATH OCHOBHBIMU MOHATUSMU O MHOTOIPAHHHUKAX U TEJIax
BpAIICHUS U NX OCHOBHBIMU CBOWCTBAMU;

e OBJIAQJICHUE AJITOPUTMAMHU PEIICHHS OCHOBHBIX THUIIOB 3aj1a4; (OPMUPOBAHUE YMEHUS
NPOBOAWTH  HECIOXHBIE  JOKa3aTelbHbIE  PAcCyX JACHHA B  XOJE  pEIICHHS
CTepEOMETPUUECKHUX 3a/1a4 U 33]1a4 C MTPAKTHUIECKUM CO/ICPKAHUEM;

e pa3BUTHE  WHTEUIEKTYaJbHBIX M  TBOPUYECKHX  CIOCOOHOCTEW  OOydarommxcs,
MO03HABATENILHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, KPUTUYHOCTH MBIIIJICHUS;

e (dopmupoBaHre (PYHKIMOHAIBHON TPaMOTHOCTH, PEIEBAHTHOW TEOMETPHH: YMEHHE
pacro3HaBaTh MPOSBICHHUS T€OMETPUUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HCHHBIX CHTYallUsAX WM TPU HW3YYECHUU JPYTUX YYeOHBIX IIPEIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEHN U 3aKOHOMEPHOCTEH, (hOPMYTUPOBATh UX HA SI3BIKE TEOMETPUHU
M CO3/1aBaTh T€OMETPHUECKUE MOJIEIN, TPUMEHSATh OCBOSHHBIN T€OMETPUYECKUH armapaT
JUISL PEIICHHsS] TPaKTUKO-OPHEHTHPOBAHHBIX 3aJlad, WHTEPIPETUPOBATH M OIICHUBATH
MOJTy4YeHHBIC PE3YyIbTaTHI.

OTAYUTEeNnsHON 0COOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKIIIOUEHHE B KypC CTEPEOMETPUHU B

Hayajie ero M3y4deHHs 3ajad, peliaeMblX Ha YPOBHE MHTYUTUBHOTO TO3HAHUS, W ONPEACIEHHBIM
oOpa3oM opraHu3oBaHHasi paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT DPa3BUTHUIO JIOTHYECKOTO U



IIPOCTPAHCTBEHHOI'O  MBILUIEHUS, CTUMYJIMPYET MPOTEKAHWE HHTYUTHUBHBIX  IPOLIECCOB,
MOTHUBHUPYET K JaJIbHEUIIEMY U3yYEHHIO IIPEIMETA.

[Ipeanourenue oOTHAETCA HAISAHO-KOHCTPYKTMBHOMY MeTOny OOyYeHHs, TO €CTh
TEOPETUYECKHE 3HAHMUS HMEIOT B CBOEM OCHOBE 4YYBCTBEHHOCTb IPEAMETHO-NPAKTUYECKOM
JEsITeIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUHN Y ydallluXcsl B Kypce CTEPEOMETPUN
MIPOBOJIUTCSA 3a CYET pEIIEHUs 3a/Jad Ha CO3/aHHE MPOCTPAHCTBEHHBIX O0Opa3oB M 3aJady Ha
ONEpUPOBAHUE MPOCTPAHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a MPOBOJUTCA C ONOPOM Ha
HarJIsAHOCTh, a OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJISTHOCTH, MBICJIEHHOIO
MU3MEHEHUS €r0 UCXOIHOTO COAECPKAHMSL.

OcHoBHBIE  conaepxarenbHble JMHUM  Kypca «l'eomerpum» B 10-11  kmnaccax:
«Mmuororpanaukn», «lIpsmble U TIIOCKOCTH B IPOCTPAHCTBE», «Tema BpameHus», «BekTtopsl u
KOOPJIMHATHI B POCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHHUU PACIPENENSIETCS] HE TOJIBKO
[0 COJIEpP)KaTeNbHBIM JIMHUSAM, HO W MO TrojJaM OOy4YyeHUsl Ha YPOBHE CpPEIHEro oOILero
o0Opa3oBaHUs.

Conepxanue 00pa3zoBaHus, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yJIbTaTaM OCBOEHUs pabouei
MIPOrpamMMBbl, pACTIpPEAENIEHHBIM IO TOJaM O0Y4Y€HHUs, CTPYKTYPHPOBAHO TaKMM 0Opa3oM, YTOOBI
OBJIAJICHUE TE€OMETPUUYECKUMU MOHATHUSMU M HAaBBIKAMU OCYUIECTBJISUIOCH MOCIIEIOBATENbHO M
MOCTYIaTENbHO, C COOJIIOIEHUEM MTPUHIINIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUAIHUChH
B OOILYyI0 CUCTEMY I€OMETPUUYECKHUX MpPEJCTaBICHUA O0yYarolMXcs, paciuupsiss U yriayousss e€,
o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha wusydenue reomerpun orBoautcs 2 yaca B Hememo B 10 kimacce u 1 wac B Heneno B 11
KJIacce, BCEro 3a JiBa roga ooyuenus - 102 yueOHbIX Jaca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHATHS cTepeoMeTpuu. Touka, npsiMasi, IIOCKOCTh, TPOCcTpaHCcTBO. [loHsTHe 00
AKCMOMAaTUYECKOM IOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anmHOe pacnonokeHue MNpsIMbIX B MPOCTPAHCTBE: MEPECEKAONIUECS, MapasuIelIbHbIE U
CKpemuBaromuecss npsmele. [lapamnenbHOCTs OPSAMBIX M INIOCKOCTEW B MPOCTPAHCTBE:
[apaJuIeNIbHBIE TPSIMBIE B NPOCTPAHCTBE; MNAPALIEIBHOCTH TPEX MPSAMBIX; IMAPAIIIENBHOCTD
IPSAMOA M IUIOCKOCTU. YIUIBI C COHAIpPaBICHHBIMA CTOPOHAMH; YIOJI MEXAY IpPAMBIMU B
npocTpadcTBe.  llapa/ienbHOCTH  INIOCKOCTEW: — IapajulesIbHBIE  IIOCKOCTH;  CBOWCTBA
napajuielbHbIX TIOocKocTer. [Ipocrelimme npocTpaHCTBEHHBIE (PUTYPBI HA MJIIOCKOCTU: TETPa’p,
KyO, mapajuiesienuIe ; TOCTPOEHUE CEUCHHM.

[leprieHIUKYISAPHOCTD NPAMOU U TUIOCKOCTH: NEPHEHAUKYIISPHBIE NMPSAMBIE B IIPOCTPAHCTBE,
IIpsIMBIC TApaJUICJIbHBIE U IEPHEHAUKYJSIPHBIE K IUIOCKOCTH, IPU3HAK IEPIEHAMKYIAPHOCTH
IIPSAMOU U INIOCKOCTH, TEOPEMA O IIPSAMOM MEPIEHAUKYIISIPHON INIOCKOCTH. YTUIBI B IIPOCTPAHCTBE:!
YIoJI MEXAy MNPSMOW M IUIOCKOCTBIO; JIBYTPAaHHBIM YTOJ, JUHEWHBIA YTOJ JIBYTPAaHHOTO YTJIA.
[leprieHIUKYISp W HAKIOHHBIE: PACCTOSIHUE OT TOYKH JO INIOCKOCTH, PACCTOSIHUE OT IMPSAMOU 10
IUIOCKOCTH, MNPOEKIHs (UIyphl Ha IUIOCKOCTh. [lepneHIuKyIsIpHOCTh IJIOCKOCTEW: TpPU3HAK
IIEPIICHIUKYJIIPHOCTH IBYX IJIOCKOCTEN. Teopema o TpEX NepreHIuKyIsapax.

MHororpaHHuKH

IloHATHE MHOTOTPAHHHKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHUKA, BBIITYKJIBIE U HEBBIITYKJIbIC
MHOTOTPAaHHMKH; pa3BEPTKa MHOTOrpaHHUKa. [Ipu3ma: N-yronpHas npusma; rpaHd U OCHOBAHUS
OpU3MBL, TMpsiMass M HAKJIOHHAs NpHU3MBbL, OOKOBasi W TIOJHAS TOBEPXHOCTb IPHU3MBI.
[Tapayutenenuniesr, MPAMOYTOJbHBIA IMapaJUICIICNUIIE] U €ro cBoucrBa. Ilupamuma: N-yronbHas
nupamujia, TpaHM M OCHOBaHHWE NHUpamMuAbl; OOKOBas W TOJIHAS IOBEPXHOCTh MUPAMUJIBI;
IpaBWJIbHas M yCEYEHHAs MHpaMHAA. OJIEMEHThl Mpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHMKHU: MOHSTHE IMPABWIBHOTO MHOTOTPAHHMKA; MPABWUIIbHAS NPU3Ma U IPaBUJIbHAS
NUpaMuJIa; MpaBWIbHAS TPEYToJibHAS MUPAaMUJIa U IPABWIbHBIN TeTpasap; kyo. [IpeacraBnenue o
MPaBUJIBHBIX MHOTOIPAHHHUKAX: OKTa3p, NOAECKa’Ap U ukocasap. CedeHus Npu3Mbl U IUPaMUIbIL.

CummMmeTpuss B TIPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOM, IIIOCKOCTH.
DJIEMEHTBhl CHMMETPHUH B IUPAMUIAX, TAPATUIETECTIUIIEAX, TPABUIBHBIX MHOTOIPaHHUKAX.

Brruucnenue s1eMeHTOB MHOTOTPAHHHUKOB: pEOpa, AuaroHaiu, yriel. [lnomaas GoxoBoit
MMOBEPXHOCTH M IIOJTHOM ITOBEPXHOCTH MNPSIMOW MPU3MBI, IUIONIAJAb OCHOBAaHWW, Teopema O
OOKOBOM TOBEPXHOCTH NpsiMOM Tpu3Mbl. [lnomaas OGOKOBOW TOBEPXHOCTH W TMOBEPXHOCTHU
MpaBUIBLHON TNHpaMubl, TeOpeMa O IUIomAaAu yceu€HHoW nupamuiabl. [lonstue o0 oOBEME.
O0bEM UpaMuIbl, MPU3MBI.

[Tonobubie Tenma B mpoctpaHcTBe. COOTHOLIECHUS MEXIy IUIOMAIIMU MOBEPXHOCTEH,
00BbEMaMM MOAOOHBIX TE.



11 KIIACC

Tesa Bpamnenus

Hunuaapuyeckass MOBEPXHOCTh, OOpa3ylolue MWIMHIPUYECKON IMOBEPXHOCTH, OCh
WINHAPUYECKON MOBEpXHOCTH. LlMnuuap: ocHOBaHMA U OOKOBasi MOBEPXHOCTh, OOpasyoas u
OCb; IJIOIAa1b OOKOBOW U MOJHON OBEPXHOCTH.

Konunueckass moBepxHOCTh, 00Opa3ylolMe KOHMYECKON IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOW moBepxHOCTH. KoOHycC: OCHOBaHME W BepIIMHA, OOpasyiomas M OCh; IUIOMAIb
OOKOBOI M TIOJHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: OOpa3ylolue W BHICOTA; OCHOBAHUS U
OO0KOBasi NOBEPXHOCTb.

Chepa u map: ueHTtp, paguyc, AUaMeTp; IJIOLWAAb IOBEpXHOCTU cdepbl. B3anmuoe
pacnoJiokeHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTh K cepe; miomanb chepsl.

N300pakeHue Teq BpalleHHs Ha MIIOCKOCTH. Pa3BEpTKa LMIIMH]Ipa U KOHYCA.

KoMmOuHanuy Ten BpalleHHs W MHOTOIPAHHMKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJO
cdepsl; cdepa, BIMcaHHasi B MHOTOIPAHHUK, WIH TEJIO BpallleHUsI.

[Tonsatne o006 o00béMe. OcHOBHBIE cBoiicTBAa 00bEMOB Teid. Teopema 00 o00BéME
MPSAMOYTOJIBHOTO Mapajienenunena u cieactsusd u3 He€. O0béM nunuuapa, konyca. O0béM mapa
U IO CEpHI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOLICHUS MEXIy IUIOIIAAIMU IOBEPXHOCTEH,
00BbEMaMM MOAOOHBIX TEJ.

Ceuenust 1winHApa (mapajulelbHO M MEPHEHAMUKYJSIPHO OCH), CEYEHHUsS KOHyca
(mapanienbHOE OCHOBAHUIO U IPOXOIAIEe Yepe3 BEPILMHY ), CEUCHHUS 1Iapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miaockocTH U B npocTpaHcTBe. CI0KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4yucio. Pa3noxkeHue BekTopa NO TpPEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuiio
napauienenunena. Pemenue 3anay, CBsI3aHHBIX ¢ IPUMEHEHUEM MPABUII ACHCTBUN C BEKTOPAMH.
IIpsamoyrosibHas cucremMa KOOpAMHAT B IpoctpaHcTBe. Koopaunatel BekTopa. IIpocreinmme
3aJlayd B KOOpAMHATaxXx. Yroa Mexay BekTopamu. CKalgpHOE NPOU3BEIECHUE BEKTOPOB.
Bbeluucienue yrioB MeXAy MNPsSMBIMH M IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIA METOX IPHU
pELIEHNH F€OMETPUYECKUX 3a/1ay.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHMS IPOrpaMMbl y4yeOHoro mnpeamera «MaTemaTuka»
XapaKTEepU3YyIOTCA:

I'pa:xxnanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO TPAXKAAHCKOM TO3UIMU OOydwarolmerocs Kak akTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCHIMCKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHUECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH, TPOLEAYp TPakIaHCKOTO 0O0IIecTBa
(BBIOOpBI, OMpPOCHI M TMp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBHUHM C UX PYHKUMSIMU U HA3HAYECHHUEM.

IlaTpuoTHyeckoe BoCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON MAEHTUYHOCTH, YBAKEHUS K IPOLUIOMY U
HACTOSIIIEMY POCCUICKON MAaTEMAaTHUKH, [IEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHUSIM POCCUICKUX
MAaTE€MaTUKOB U POCCHMCKON MaTEMaTUYECKOM MIKOJBI, K MCIOJIb30BAHUIO 3THX JOCTH)KCHHUU B
APYTUX HAyKax, TEXHOJOTHUSX, chepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH POCCHMCKOTO Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEJAEHUS, CBA3aHHOIO C IMPAKTUYECKUM IPUMEHEHUEM
JNOCTH)KEHUM HAYKH M JESATENBHOCTBIO YYEHOIO; OCO3HAHHMEM JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOWYMBOTO OYAYIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHHEM K  MHPY, BKIIOYasg  OCTETHUKY  MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, penieHUui, pacCyXKJIEeHUW; BOCHPUHUMYHUBOCTBIO K
MaTe€MaTHYECKUM aCIEKTaM Pa3jIu4HbIX BUJOB HCKYCCTBA.

du3znyeckoe BOCIUTAHUE:

c()OPMUPOBAHHOCTBIO YMEHHSI MPUMEHITh MaTEeMaTUYECKWE 3HaHUS B HHTEpecax
310pOBOro M 0Oe30macHoro o0Opa3a >KM3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 30POBBIO
(3mopoBoe mHTaHME, cOATAHCHUPOBAHHBIM PEKUM 3aHATHH M OTHAbIXa, pEryisipHas pusuueckas
aKTUBHOCTb); (DU3MUECKOIO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0310POBUTEIHHON
NEATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYIOJIOOWS; MHTEPECOM K Pa3IuYHbIM
chepam npodhecCHOHATBEHOM AESITENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHUIIOKEHUSIMHU,
YMEHHEM COBEpIaTh OCO3HAHHBINA BRIOOP OyayIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IJIaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHHUIO U
caM000pa30BaHUIO Ha MPOTSHDKEHUM BCEW JKU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pPELIEHNH NPAKTUYECKUX 3aa4 MaTeMAaTUYECKON HAITPaBJIEHHOCTH.

JKO0JIOrHYeCKOe BOCIIUTAHHUE:



c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYyJIbTYypbl, MOHUMAaHUEM BIMSHUA COLMAIBHO-
HPKOHOMHMUYECKUX MPOIECCOB Ha COCTOSHUE IMPUPOJHOW M COLMAIBbHON Cpellbl, OCO3HAHHWEM
r1o0anbHOTO  XapakTepa JKOJOTMUYECKHMX  MpoOsieM; OpueHTaluuell Ha MpUMEHEHue
MaTeMaTHYeCKUX 3HAHWU Ui pelleHus 3a7ad B 00JacTu OKpYy)Karomled cpeipl, MIIaHUPOBAHUS
MOCTYIIKOB M OIICHKH WX BO3MOKHBIX TMOCJIEACTBUI AJISI OKPY KaIOIIen Cpebl.

LleHHOCTH HAYYHOI'0 MO3HAHMS:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKU, TOHUMAHUEM MaTEMaTHYeCKOW HayKH Kak C(epsbl
YEJIOBEUECKOW AESTEIbHOCTH, ATAMOB €€ Pa3BUTHS U 3HAYMMOCTH JUIS Pa3BUTHS LUBUIM3ALINY;
OBJIQ/ICHUEM SI3BIKOM MAaTEMaTHKH W MaTeMaTHUeCKOW KyJIbTypoil KaK CpEICTBOM IIO3HAHUS
MHUpa; TOTOBHOCTBIO OCYIIECTBIATH IPOEKTHYIO M HCCIEN0BATEIbCKYIO JEATEIbHOCTD
WHANBUAYATHHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOSCHHUS POrpaMMbl yueOHOTO mpeaMera «MaremaTukay
XapaKTEepU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMH  HO3ZHABAMETbHLIMU  OeliCmBEUIMU,
VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCATbHLIMU — Pe2YIsmMUSHbIMU
oelcmeusimMu.

1) Vuusepcanvnvie nosnasamenwvhuile oelicmsus, obecneuusaiom popmuposanue 6A306bIx
KOCHUMUBHBIX NPOYEcco8 006yuarowmuxcs (0ceoeHue memooo8 NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHeHue J102UYeCKUX, UCCIe008ameNbCKUX onepayul, ymeHut pabomamso ¢ ungopmayuet).

ba3oBble 1ornueckue aeiicTBM:

e BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MATEMAaTUUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUNW MEXAY MOHATUSAMU; (HOPMYIMPOBATH OIPEACIICHUS TOHSITUH;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS JJIsl 0000IICHUS U
CpaBHEHUS1, KpUTEPHUH MMPOBOJAUMOIO aHAIIN3A;

e BOCIPUHUMAThH, (POPMYIHUPOBATH U NPEOOPA3OBBIBATH CYXKIEHUSA: YTBEPAUTEIbHBIE U
OTpULIATEIbHbIEC, €AUHUYHBIC, YACTHBIE U OOILUE; YCIOBHBIE;

e BBISBJSITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHs B (aKTax,
JAHHBIX, HAONIOACHUSX W YTBEPXKIACHUSIX; NpEajiaraTh KPUTEPUH JJIs BBISBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEUNN;

e JICJIaTh BBIBOJIBI C HCIIOJB30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUCHUH, YMO3AKIIFOUEHHUI 110 aHAJIOTUH;

e TPOBOJIUTH CAMOCTOATENIBHO JOKAa3aTEIbCTBA MAaTE€MaTUUYECKUX YTBEPKICHUU (TIpsiMbIE
U OT TMOPOTUBHOTO), BBICTpAUBATh apPryMEHTAlLMIO, MPUBOJUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBaThH COOCTBEHHBIE CYKACHUS U BHIBOJIBI;

e BbIOMpaTh CcHocO0 pelleHus y4eOHOM 3anayu (CpaBHMBATh HECKOJBKO BapUAHTOB
pelieHusi, BRIOMpaTh Haubojee MOAXOAAIIUN C Y4ETOM CaMOCTOATEIBHO BbIIEICHHBIX
KpUTEPUEB).



Ba3oBblIe ucciiegoBarejLCKHe J1elCTBUA:

UCIIONIb30BaTh  BONPOCHI  KAaK  HMCCIEAOBATEIbCKUNA  WMHCTPYMEHT  IIO3HAHUS;
(dopMyIupoBaTh BOMPOCH], (PUKCHUPYIOIIKME MPOTUBOPEUYUE, MPOoOJieMy, YCTaHABIMBAThH
HICKOMOE M JaHHOe, (OpMHPOBATH THUIOTE3y, APTyMEHTUPOBATh CBOIO IIO3ULHUIO,
MHEHUE;

MPOBOJANTH CAMOCTOSITENIBHO  CIITAHUPOBAHHBIA JIKCIEPUMEHT, MHCCIEIOBAaHUE TI0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKoro OO0beKTa, SBJICHHs, TMpollecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXIY 00BEKTaMHU, SIBICHUSMH, ITPOIIECCAMU;
CaMOCTOATENIbHO  (hopMynupoBaTh 000OIIEHHs W BBIBOABI IO  pe3yjbTaTam
NPOBENEHHOTO HAOMIONIEHHSI, MCCIEI0BaHMS, OLEHUBATH JOCTOBEPHOCTb MOIYYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O000OIICHUH;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIABUTATH MPEINON0KEHUS
O €ro pa3BUTUU B HOBBIX yCIIOBUSX.

Pabora ¢ nndopmanmueii:

BBISIBJIATHh J€(DULIHUTHI UH(POPMALIMH, JAHHBIX, HEOOXOAUMBIX NJIsi OTBETAa HAa BOIPOC H
JUTSL pEelIeHUs 3a]1a4H;

BBIOMPATh HMH(POPMALIMIO U3 HCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh M HHTEPIPETUPOBATh MHPOPMALMIO PA3IUYHBIX BUAOB U (POpM
IIPE/ICTABIICHNUS;

CTPYKTYpUpOBaTh MH(GOpMAIMIO, MPEACTaBIATh €€ B  pa3auuHblx  (opmax,
WJUTIOCTPUPOBATH IpapruecKu;

OLICHHMBATh HAAE&KHOCTh HWH(GOPMALMU IO CaMOCTOSITENIBHO C(HOPMYJIUPOBAHHBIM
KPUTEPUSIM.

2) Yuusepcanvuvie KOMMYHUKAmMUGHbBIE OCUCMEUs, 00ecnedusam chopmMuposanHocms
COYUANbHBIX HABBIKO8 00YUAIOUUXCSL.
Oo0menne:

BOCIIPHHUMATH U (DOPMYIIMPOBATH CYXKACHUS B COOTBETCTBUH C YCIOBHSMHU U LEISIMH
OOIIeHUs; SICHO, TOYHO, TPAaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHS B YCTHBIX W
MMUCHMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS MO XOIy PEIICHUS 3aJa4l, KOMMEHTHPOBATh
TIOJTYYCHHBIN PE3yJIbTaT;

B X0JIe 00CYKACHUS 3a/laBaTh BOIPOCHI TI0 CYIIECTBY OOCYKIaeMOW TEMBbI, IPOOIIEMBI,
pelmaeMoi 3a/1aud, BRICKA3bIBATh MU, HAIICJICHHBIC HAa TOUCK PEIICHHUS; CONIOCTABIISATh
CBOHU CYXJICHUS C CYXKICHUSIMH JPYTUX YYACTHUKOB JIUAJIOTa, OOHAPYKUBATH pa3linune
M CXOJCTBO TO3WIIMH; B KOPPEKTHOH ¢opme (HOpMyITUpOBaTh pPa3HOTIACHS, CBOM
BO3PAXKCHHUS,

NPEICTABISATh PE3yJIbTAThl PEIICHUS 3a7add, SKCIIEPUMEHTA, WCCIICIOBaHUS, MPOCKTa;
CaMOCTOSITEJIFHO BBIOMpaTh (hopMaT BBICTYIUICHHS C YYETOM 3ajad MPE3CHTALUU U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHuvecTBo:



MOHMMATh U MCIIOJIH30BAaTh MPEUMYILECTBA KOMAaHAHON U UHIUBUAYaJIbHOU pabOThl PU
pelieHny y4eOHbIX 3ajlad; MPUHUMATh LIeTTb COBMECTHOM JESITENbHOCTH, MIIAHUPOBATH
OpraHu3allMI0 COBMECTHOM paloOThl, paclpeaesaTb BHJIBI padbOT, J1OrOBAPUBATHCS,
00CyXIaTh MPOIIECC U pe3yabTaT paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acCTBOBaTh B I'PYMMOBBIX (popMax paboThl (00CYXaAeHUS, 0OMEH MHEHUMH, «MO3TOBBIC
HITYPMBD) U WHBIE); BBIMOJHATH CBOIO YacTh pabOTHI U KOOPJIMHUPOBATH CBOU JICHCTBUS
C IPYTUMU YJI€HAMH KOMAaHJbI; OIICHHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIMI MPOIYKT
10 KpUTEPUSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnuvle pecynsamuensie Oeticmeus, 0becneuusarom Gopmuposanue CMulCl08bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCU.
Camoopranusanus:

COCTABJISITH IJIaH, aJITOPUTM pPEIICHUS 3aJ1a4i, BEIOUPATh CIIOCO0 peIlIeHuUs ¢ yIETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM TO3HABATEIbHOM pEQIEKCUU KAaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA W MBICIUTEIBHBIX IMPOLIECCOB, WX pE3yJbTaTOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIS IIpollecca W pe3yJpTaTa pEelIeHUus MaTeMaTH4eCKOU
3a/1auu;

MpPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUH 3aJa4H, BHOCUTH
KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTaHHBIX, HAWJIEHHBIX
OIIHUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE pe3yjbTaTa LEAM M YCIOBUSAM, OOBICHATH NPUUMHBI
JOCTUKEHUSI WIM HEJOCTHKEHHUS pPEe3yJbTaTOB JAESITEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLEHKY NPHOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

OnepupoBaTh NOHATUAMHA: TOUYKA, PAMast, IIIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HHUX IMPU PELIEHUHA N'€OMETPUYECKUX

3a7au.

OnepupoBaTh TNOHATUSMHU: MNAPAUICTBHOCT M MEPHEHAUKYISPHOCTh MPSIMBIX U
IJIOCKOCTEMN.

KnaccuduimpoBats B3auMHOE pacrooKeHUEe MPSMBIX U TIIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBarh MOHATUSMH: JABYTPaHHBIM yrojl, TpaHU [BYIPAHHOIO yria, peodpo
JIBYIPAHHOTO YTJIA; JUHEWHBIN YIOJI ABYIPAHHOIO YIJja; IPaJyCHasi Mepa ABYTPaHHOIO yTJa.

OnepupoBarh MOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBINYKJIbIA MHOTOI'PaHHUK,
JJIEMEHTHI MHOTOTPAaHHHUKA, IIPAaBUJIBHBIA MHOIOTPAHHUK.



Pacrio3naBaTh OCHOBHBIE BHbl MHOTOTPAHHHUKOB (MUpaMHJa; MpU3Ma, MPSIMOYTOJbHBIN
napajuieiaenunen, Kyo).

KnaccudummpoBarh MHOTOTpaHHHUKH, BBIOMpas OCHOBAaHHWS JUIsl  KiacCU(DHUKAIUU
(BBIMYKJIBIE ¥ HEBBINYKIIbIE MHOTOTPAHHUKM, TMPABUIbHbIE MHOTOTPAHHUKH, IMPSMbIE H
HAKJIOHHBIE MTPU3MBI, TAPAJIJICICTIUIIC]IbI ).

OnepupoBath MOHATHIMH: CEKYIas INIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHIMIIBI IOCTPOEHUS CEYEHUH, UCTIOJIb3YsI METO/] CJIEJIOB.

CtpouTh ce€4eHUs] MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBIMIOJIHATH (BBHIHOCHBIE) TUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (UTYpP: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3a1a4un Ha HAXOXKJIECHUE TEOMETPUUYECKUX BEJIIMUMH 10 00pa3laM Uiu ajaropuTMam,
MPUMEHSISI U3BECTHBIE AHAIMTUYECKHE METOJbI MPHU PEIICHUH CTAaHAAPTHBIX MaTEMaTHUYECKHUX
3a]la4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOYKHU 0 MPSAMOM, OT TOUYKH JI0
IJIOCKOCTH, MEXAY CKPEIIMBAIOIUMUCS IPSIMBIMHU.

Pematsb 3aaun Ha HaXOKJEHUE T€OMETPUUECKUX BEJIMYUH MO 00pa3laM WK aJlropuTMam,
MPUMEHSISI M3BECTHBIC AHATMTHUYECKHE METOJbl MPHU PEIICHUU CTaHAAPTHBIX MATEMaTHUYECKUX
3aJa4 Ha BBIYUCIICHHWE YTJOB MEXIY CKPEUIUBAIOIIUMUCS TPSIMBIMU, MEXIy NPAMON U
MJIOCKOCTBIO, MEXKY TIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruncnate 00bEMBI U IJIOMIAAN MOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpamMKia) ¢
IpUMEHEHHEM (OpPMYJI; BBIUMCIATH COOTHOIIEHUS MEXIy IUIOWAAsIMH IOBEPXHOCTEH,
00BEMamMu MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMH: CHMMETpPUSI B TIPOCTPAHCTBE; IEHTP, OCh M IIJIOCKOCTh
CUMMETPUU; UEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX PUrypax, MPeAICTaBICHHYIO Ha YepTEeKaxX U PUCYHKaX.

[IpumensTh TeoMeTpuyeckne (axkThl I PEIICHHs CTEPEOMETPUYECKUX — 3ajad,
MPENOJIarafoIuX HECKOJBbKO IIIaroB PEIICHUs, €CIM YCIOBHUS TMPUMEHEHUS 3a/laHbl B SBHOMN
dhopme.

[IpumeHsITh mpocTeWlue NPOrpaMMHBIE CpPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI TIPY PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTh, MpUMEpPHl MaTEMaTHYECKHMX 3aKOHOMEpPHOCTEH B TPUPOAEC U JKU3HH,
pacro3HaBaTh MPOSBIICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpyMeHsTh MONy4YEHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIM3UPOBATh peajbHbIe CUTYallUd U
OPUMEHATh HM3yYEHHbIE TIOHATHA B  TMpOLIECCe TOUCKAa  PpEHICHUs  MaTeMaTHUYeCKu
chopMyIMpPOBaHHON MPOOJIEMBI, MOJICIMPOBATh pPEaTbHBIC CHUTYaIllMd Ha S3bIKE TEOMETPHH,
HCCIIEIOBaTh TOCTPOSHHBIE MOEIN C WCIOJIB30BAaHHEM T'€OMETPHUYECKUX TIOHATUH U TEOpeM,
amnmapara aJreOpbl; pelaTh MPaKTHYECKHUE 3a/1a4H, CBSI3aHHBIE C HAX0XKICHUEM F€OMETPHUUECKUX
BEJIMYHH.



11 KITACC

OnepupoBaTh NOHIATUIMU: HUITUHAPUYECKAS] TOBEPXHOCTh, 00pa3yIoIIUe UIMHAPUIECKON
MOBEPXHOCTH; IWJIMHJP; KOHUYECKash MOBEPXHOCTh, 00pa3yrolire KOHMYECKOW MOBEPXHOCTH,
KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacmo3naBath Tena BpamieHus (IMUIHHIP, KOHYC, cdhepa U map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccuduimpoBats B3auMHOE pacnosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOW CErMEHT, OCHOBAaHHWE CErMEHTa, BBHICOTA CETMEHTA;
IapOBOU CJIOW, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruucisate 00bEMBI M TUIOLIAAM MOBEPXHOCTEH TENl BPAILEHUS, T€OMETPUUYECKUX TEN C
IpUMEHEHHEM (OPMYIL.

OnepupoBarh MOHSATUSMU: MHOTOTPAHHMK, BIUCAHHBIM B cdepy M ONHMCAHHBIA OKOJIO
cdepsl; cepa, BIMCAaHHAS] B MHOTOTPAHHUK WJIN TEJIO0 BpaLICHUS.

BBIYUCHATE COOTHOLIEHUS MEKY IUIOMIAIMHU OBEPXHOCTEH U 00bEMaMU MOJOOHBIX TEJI.

N3o00paxaTs u3ydaemble (UTYpPHl OT PYKH M C NPUMEHEHHEM MPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (QPUTYDP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLCHUS.

W3BnekaTb, MHTEPOPETUPOBATh U MPEOOPa30BbIBATH MHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reOMeTpUYECKUX (UTrypax, MpeJCTaBICHHYIO Ha YepTekKaxX U PUCYHKaX.

OnepupoBaTh MOHSATUEM BEKTOP B MPOCTPAHCTBE.

BoIMONMHATE JEHCTBUS CIIOKEHUSI BEKTOPOB, BHIYUTAHUSI BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YKCIIO0, OOBSCHATh, KAKUMHU CBOMCTBAMU OHU 00JIa/1at0T.

[IprMeHATH MpaBUIIO NTapajuIeNICNUIEAA.

OnepupoBarh MOHSATUAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, Yrojl MEXIy BEKTOpamH, CKaJspHOE
MIPOU3BEICHUE BEKTOPOB, KOJJTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPHI.

Haxonutb cyMMy BEKTOPOB M MPOU3BEACHHE BEKTOPA HA YUCIO, YTOJ MEXIY BEKTOpaMH,
CKaJIIpHOE MPOU3BE/ICHUE, PACKIAAbIBATh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOpaM.

3anaBaTh MIIOCKOCTh YPAaBHEHUEM B AEKAPTOBOW CHCTEME KOOPIHUHAT.

[IpumensTb reomeTpuueckue (axkThl I PEUICHUs CTEPeOMETPUUYECKHUX — 3ajad,
MPEANOJIaraloMX HECKOJbKO IIAaroB pPElIEHHUs, €ClId YCJIOBHUS NMPUMEHEHHUs 3aJlaHbl B SIBHOM
dhopme.

Pemate npocteiilye reoMeTpu4ecKue 3a1adyd Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOTO
MeToAa.

Pemate 3amaum Ha 10Ka3aTENbCTBO MATEMATHYECKUX OTHOIIEHUH U HaXOXKICHUE
r€OMETPUUYECKUX BEJIMYMH MO o0pasliaM WIH ajlropuTMaM, MPUMEHsS U3BECTHbIE METOJbI MPHU
PELICHUH CTaHIaPTHBIX MATEMAaTUYECKUX 3a]1a4.



[IprMenaTs mpocTeHIMe MNPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI [IPH PELICHUN CTEPEOMETPUYECKHX 3a1a4.

[IpuBoauTs mNpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U KU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T'€OMETPUM B UCKYCCTBE.

IIprMeHATh MOMYyYEHHBIE 3HAHWSA HA IPAKTUKE: AHAJIU3UPOBATH PEAJbHBIE CUTyaluud U
IIPUMEHATh  W3YYEHHbIE IIOHATHS B  IIPOLIECCE IIOMCKA  PEIICHHS  MAaTeMaTUYECKU
chopMyIIUPOBAaHHON MPOOJIEMBbI, MOJICIMPOBATH pPEaJbHBIE CUTYallMd Ha S3bIKE TE€OMETPUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIN C HUCIIOJIb30BAHUEM I€OMETPUYECKUX IOHATUH U TEOpPEM,
anmapara ajJreOpspl; pelaTh MpaKTUYECKHUE 3a/1a4H, CBSI3aHHBIE C HAX0XKIEHUEM F€OMETPHUUECKUX
BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE

Ne Hdara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE

padoThI padoThI pecypenI

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxkeHUs HA PUCYHKAX: 1
n300pakeHus MII0CKOCTEH, apauleIbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepECCKaromuecs MmIOCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

[TonsTus: MepeceKkaromuecs mI0CKOCTH,
nepecekaromuecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
pHUCYHKaX, Ha MPOSKIIMOHHBIX YePTEKaxX

HavanbHble cBeieHus 0 KyOe U nmupamu/ie,
ux pa3BépTKu U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTKu U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TousiTue 06 aKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEACTBUSI U3 HUX
[Tonarue 06 akCcHOMAaTHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 006 aKCHOMATHYECKOM

10 MIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3aumMHoe pacrionioskeHue npsMbIxX B

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IIPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
HPSMBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

13 npocTtpascTse: [lapamiensHOCTh IpsAMoO 1
IJIOCKOCTH

14 VYTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay nNpsMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesIbHbIe MII0CKOCTH

18 CBolicTBa napajuieabHbIX MIOCKOCTEN

19 [Tpocreiimre npocTpaHCTBEHHbIE (GUTYPBI

Ha TJIOCKOCTH: TeTpasp, KyoO,




napaiCJICIIUIIC

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "Ipsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"
[TepnieHIUKYISIPHOCTD NIPSIMON U

23 IUIOCKOCTH: MIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYJIPHBIE K IITIOCKOCTH

o5 [Ipsimble napaienbHble U
NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

26 [Tpu3Hak NeprneHuKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

97 [Tpu3Hak neprneHuKyISpHOCTH IPSIMON U
IJIOCKOCTH

28 TeopeMa o0 psIMOM EPIIEHANKYJIIIPHOU
IIJIOCKOCTH

29 TeopeMa 0 ipsIMO¥ NEPIIEHAUKYIIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMOM NTEPIIEHAUKYIIIPHOU
IJIOCKOCTH
[leprieHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TUNTIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepneniuKymsp U HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT 1
IIPSIMOM 10 IIJIOCKOCTH
[lepnieHuKyIAp U HAKIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 1
OpSMOM 10 IIIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXTY 1
OPSMOM U TIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl 1
JIByTPaHHOIO yTria

37 JIByrpaHHbIi yroi, TMHEHHBIN yroi 1
JIBYTPaHHOIO yIJia
[IepnieHAMKyYIAPHOCTH INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIIPHOCTH ABYX 1
IJIOCKOCTER
[IeprieHAMKyYIAPHOCT INIOCKOCTEN:

39 NPU3HAK MEPIIEHANKYISIPHOCTH JIBYX 1
IJIOCKOCTER
[IeprieHAMKyYIAPHOCT INIOCKOCTEN:

40 MIPU3HAK NEPIEHIUKYJIIPHOCTH JIBYX 1
IUIOCKOCTER

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

42 Teopema o Tpéx nepneHAuKyIIpax

43 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
KonTponbhas pabota no remam

44 "IlepneHIMKYISIPHOCTD MPSIMBIX U 1

wiockocTe" u "YTibl MeXAy IPSIMBIMU U




IocKoCTAMHA"

45

46

47

ITousrue MHOI'OrpaHHUKa, OCHOBHEIC
9JICMCHTBI MHOI'OI'PaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHHKH pa3BépTKa
MHOI'OrpaHHHUKa

[Tpusma: N-yroypHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAKJIOHHAS
IPU3MBI;, OOKOBAsI U MOJIHASI TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, TpsIMOYTOJIbHBII
napasuieNienune/ U ero CBolcTBa

48

[Inpamuia: N-yrospHas nMpaMuia, TpaHy U
OCHOBaHME IMPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
ycedy€HHas MUpamMuaa

49

[IpaBusbHBIE MHOTOIPAHHUKH: ITOHSTHE
MPABUJIBHOT'O MHOTOTPaHHUKA; IPaBUIIbHAS
pU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYToJbHAs MUpaMua u
NpaBUJIBHBIN TeTpasap; KyO

50

IIpencraBnenue 0 mpaBUIIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3IP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CUMMETPHUH B TUpaMUAax,
napajuieienuneaax, MpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brruncienue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 . 1
pEOpa, TuaroHaiu, yribl
[Tnomaae GOKOBOM MOBEPXHOCTH U IOJTHON
53 MOBEPXHOCTHU MPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOA
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MIPABWIILHOW IMHUPAMHUJIBI, 1
TEopeMa O TUIOIIAIH OOKOBOM MOBEPXHOCTH
YCEUEHHOW MUPaMU/IbI
55 KonTponbhas pabota no Teme 1
"MHuororpaHHuku"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamuIbl 1
58 O0BEM TUpaMHuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 KonTtponbHas padora o teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenme, 0600IIEHNE CUCTEMATH3AITHIS
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Beruncienne pacCTOsIHHA: MEXTY 1

ABYMs TOYKaMH, OT TOYKHU OO HpﬂMOfI, oT




TOYKH 0 IMIIOCKOCTU, MCIKIAY
CKPCIIUBAOIHUMHUCA ITPAMBIMHA

67 Wrorosas kKoHTpoJBbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIunciieHne yrioB: MExXmay

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH, MEKTY
MIPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXIY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne
n/ Tema ypoka
n

KoauuecTBO 4acoB

KonTpoanb IIpakTuyec
HbIe KHe

Bce

ro
padoThI padoThI

Jara
U3y4eH
usi

DJIeKTPOHHBI
e uugposbie

oOpa3oBareJib
Hble pecypchbl

Cdepa u map:
LEHTP, paanyc,
TaMeTp;
TUIOIIAb
MMOBEPXHOCTHU

chepsl

B3anmHuoe
pacroiokeHue
cdepsl u
TUIOCKOCTH;
KacareybHast
IUIOCKOCTH K
chepe;
TUIOIIA/Th
cepsl
N3obpakenue
cdepsl, 1mapa
Ha MJIOCKOCTH.
Ceuenus mapa

[unueapuaeck
ast
MIOBEPXHOCTH,
oOpazyrorue
LWJINHAPUYECK
oi
MTOBEPXHOCTH,
0Ch
IIHHAPHUYECK
oi
MOBEPXHOCTHU

s ap:
OCHOBAHUS U
OoxoBas
MMOBEPXHOCTb,
oOpa3yromas u
OCb; TIJIOIA/Ib




OOKOBOU U
HOJIHOU
MMOBEPXHOCTHU

N3obpaxenune
UUJTUHIPA HA
IIJIOCKOCTH.
PazBéptka
HUAJTUHIPA.
CeueHnus
UWIMHIpA
(TUTOCKOCTHIO,
napasiebHON
WITH
TIEPIICHTUKY IS
pHOH ocH
HUATTUHIPA)
Konunueckas
MMOBEPXHOCTb,
oOpa3yrorue
KOHUYECKOU
MMOBEPXHOCTH,
OCb U BEpIlIMHA
KOHUYECKOU
MMOBEPXHOCTHU

10

Konyc:
OCHOBaHHUE H
BEpIINHA,
oOpa3yrommas u
OCh; TUTOIAb
OOKOBOH 1
MOJTHOMN
MMOBEPXHOCTH

Yceu€HHbIM
KOHYC:
oOpa3yromue u
BBICOTA;
OCHOBAaHUA U
OoxoBas
TOBEPXHOCTh

N300pakenue
KOHycCa Ha
TUTOCKOCTH.
Pa3BépTka




11

12

KOHYyca.
Ceuenus
KOHYycCa
(TUTOCKOCTHIO,
napasuiebHON
OCHOBAHUIO, U
IJIOCKOCTBIO,
MPOXOIAIIEH
qyepes
BEPILHHY)
KomOunanus
TeJ BpalleHUS
"
MHOTOTPaHHHK
OB

MHororpaHHuK
, OITMCAHHBIN
oKoJ10 cepsr;
chepa,
BIHCaHHAs B
MHOT'OTPaHHUK
WJIH B TEJIO
BpalIeHUs

13

Ilousitue 06
00BEME.
OcHOBHBIE
CBOMCTBA
00BEMOB Tel

14

O0BéEM
[UIMH/IPA,
KOHycCa

15

16

O0BéM mapa u
IJIOIIAdb
chepsr
[Momo6HbIC
TEla B
MIPOCTPAHCTBE.
CooTHOMICHUS
MEX Ty
TIOIIAASIMH
MMOBEPXHOCTEM,
o0BbEMaMHu




17

18

19

HOI00HBIX Tell

KonTposbnas
pabora 1o
temaMm "Tena
BpauieHus" u
"O0bemsI Ten"
Bekrtop Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE
Crnoxenue u
BBIYUTAHUE
BEKTOPOB

20

YMHOXEHUE
BEKTOpa Ha
YHCII0

21

22

23

Paznoxenue
BEKTOpaA IO
TpEM
HEKOMIUIaHAPH
bIM BEKTOpaM.
[IpaBuio
napasuiesienuIl
ena

Pemenne
3aj1ad,
CBSI3aHHBIX C
MIPUMEHEHUEM
MpaBUiI
TIEWCTBHUM C
BEKTOpaMHU

IIpssMmoyronbHa
s CUCTEMa
KOOPJIMHAT B
IIPOCTPAHCTBE.
Koopannatsr
BEKTOpA.
[Ipocreiimme
3a/1a4u B
KOOpAHMHATAX

24

VYron mexny
BEKTOpaMH.
CkansipHoe




25

26

27

IIPOU3BECHUE
BEKTOPOB

Brranciaenue
YIJIOB MEXKITY
MPSMBIMA U

IUIOCKOCTSIMH

Koopaunarno-
BEKTOPHBIN
METOJI MPH
perieHnun
F€OMETPUYECK
HX 3aJa4

KonTponbhas
pabora 1o
TEMe
"BexTopsl 1
KOOpJUHATHI B
npocrpaHcrae”

28

29

IToBTOpEHME,
o0o01IeHue u
CUCTEMaTHU3aI1
s1 3HAHUU.
OcHOBHBIE
uryper,
(bakThI,
TEOpEMBI Kypca
MJIAHUMETPUHU

[ToBTOpEHME,
00001IeHHE U
CHCTeMaTH3allx
s1 3HAHUH.
OcHoBHBIE
durypsi,
(bakTsl,
TEOpEeMBI Kypca
TJIAHUMETPUHU

30

[ToBTOpEHME,
000011IeHHE U
CHCTEMaTH3allH
s1 3SHAaHWH.
3amaun
MJIAHUMETPUU




31

Y METOJIbI UX
peLeHus

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3aIlH
s1 BHAHWH.
3amaun
IJITAHUMETPUHU
M METOJBI UX
perieHus

32

33

34

[ToBTOpEHME,
0000111eHHE U
CHCTEMAaTH3allH
s 3HAHUH.
OcCHOBHBIE
urypsr,
(haKThI,
TEOpEeMBI Kypca
CTEpPEOMETPUU

Hrorosas
KOHTPOJIbHAs
paborta

[ToBTOpEHME,
00001IeHHE U
CHCTEMaTH3allx
s1 BHAHUU

OBLLEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

34
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