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INOACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00Y4atOIINXCS
10 —11 xmaccoB pazpaboTtana Ha ocHOBe DenepalbHOTO TOCYAapCTBEHHOT0 00pa30BaTEIbHOTO
CTaHaapTa cpeaHero ooduiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEeOOBAaHMIA,
NOPEIbABISEMBIX K MAaTeMAaTUYECKOMY OOpa30BaHUIO, U TPAJUIMKA POCCUHCKOTO OOpa30BaHMUS.
Peanmu3anus  mporpamMMbel  00eCHeuMBAeT  OBJIAJCHHE  KJIIOYEBBIMH  KOMIIETECHIMSMH,
COCTaBJISIIOLIMMHU OCHOBY JJIsi CaMOPAa3BUTHsSI M HENPEPHIBHOTO 00pa3oBaHUs, IEIOCTHOCTH
00OLIEKYIBTYPHOT0, TUYHOCTHOTO U MTO3HABATENILHOTO PAa3BUTHSI IUYHOCTH 00YYarOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIeHa TPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3yJbTaTOB
00y4YeHHsI TEOMETPHH B HANpPAaBJICHUHU JMYHOCTHOTO PA3BHTHUS OO0yYaromuxcs, (GOPpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3zButne y oOydaroumiuxcsi NpaBUJIBHBIX IPEICTABICHUH O CYIIHOCTH U HPOUCXOXKIACHUU
reOMETPUYECKUX aOCTpaKIWii, COOTHOIIEHHH PEATbHOTO M HUCATbHOT0, XapaKTepe OTPAKCHUS
MaTE€MaTU4YeCKONW HAyKOM SIBIICHUH M IPOLECCOB PEATIBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBAaHMs B HAy4YHOM IIO3HAHUUM U B IpPaKTHKE
crocoOCTByeT (OPMHPOBAHHIO HAyYHOIO MHPOBO33PEHMS YYaIMXCsS, a TakKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUISI a[aNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpust siBisieTcss OOHMM W3 0a30BBIX TIPEIMETOB Ha YpPOBHE CPEIHETO OOIIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTh M3Y4EHHUS KaK IUCLHUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIeHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MpblluUieHUE, (GopMHUpyeMOe NpU H3yYEHUH OOYYaroIIMMUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJIe pEIICHUS
reOMETPUYECKUX 3a/a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh TIMIIOTE3bl HEMOCPEICTBEHHO
UCTOJIB3YIOTCSl MPU pEIIeHUH 3a7ady eCTECTBEHHO-HAayYHOIro LHUKJIAa, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsaX JesaTeabHOCTH 4YenoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBbITHS, (hopMa OTpakeHUs OKPYXKAIOLIEro MUpa,
YCIOBHE  YCHEITHOTO TIO3HAHWUS W aKTHUBHOTO TPEoOpa3oBaHHs — JACHCTBUTEIHHOCTH.
OnepupoBaHHe MTPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHIET pa3Hble BUIBI YI€OHOH U TPYJIOBOM
NeSITebHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAadyeCTB, IMO3TOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOMIMXCSl NMPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUSI — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJTOTOBKE K IPAKTHYECKOH
JEeSITeTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llens ocBOEHMS MporpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE 00yueHUs
— o0meoOpazoBaTeIbHOE M OOIIEKYIBTYPHOE DPa3BUTHE OOYyYaloIuXxcs uepe3 obOecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BAaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
NefcTBUH, crienu(UUHBIX T€OMETPUU, BOZMOKHOCTH YCIEIIHOIO MTPOAOIIKEHHsI 00pa30BaHUs 110
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIATHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HAYCHA IS OOYYaIOLIMXCS
CpeIHEH IIKOJIbl, HE HCHBITHIBABIIMX 3HAYUTENbHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOIO



obmero obpazoBanusa. Takum oOpa3om, oOydarommecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0Imye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPUIO
Oosee riybOKO, €ci B JaIbHEWUIIEM BOSHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npohecCuoHaNbHOM NeSTENbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3a7a9aMi OCBOCHHUS Kypca «I eomeTpumn» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYyphl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPAaHHMKAX M TeJaX BpallleHUs Kak o
BXHEHIIINX MaTeMaTUYECKHX MOJENSIX, MO3BOJSIONIUX OMHUCHIBATh M U3YYaTh pPa3HbIe
SBJICHUS OKPY>KAIOILIET0 MUPA;

e (QopmupoBaHHE yMEHHMs PACIlO3HABATh HA UYEPTEkKaxX, MOJENIAX U B PEalbHOM MHUDE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
POCTPAHCTBEHHBIX (DUTYD;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAHHUKAX U
TEJIaX BpAIleHHUs U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE aJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pacCyXJE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKHX 3a/1a4 U 331a4 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJbHBIX W TBOPYECKMX CIHOCOOHOCTEM  oOydaromuxcs,
MO03HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUH, KPUTUYHOCTH MBILIUIEHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAaHTHOW TEOMETPHU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYalMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATh WX HA S3BIKE
reOMEeTpUM M  CO3/1aBaTh T'€OMETPUYECKHE MOJENH, NPUMEHSITh OCBOEHHBIN
reOMETPUYECKU  ammapaT JUlsl pelieHus NpPaKTUKO-OPHEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOTYYCHHBIE PE3yJIbTaTHI.

OTIMYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBJISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro U3yueHHUs 3aJay, pellaeMblX Ha YpPOBHE MHTYUTUBHOTO TIO3HAHUS, U
omnpeneN€HHBIM 00pa3oM OpraHU30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET TPOTEKaHHE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUUYECKOM
NEeSITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B Kypce
CTEepEOMETPUH NMPOBOIUTCS 3a CUET PEIICHU 3ajjad Ha CO3/laHue NMPOCTPAaHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HPOBOAMUTCA C
OTIOPOi Ha HAIJISITHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCIOBUSAX OTBJIICUEHHS OT HATJISIHOCTH,
MBICJIIEHHOTO U3MEHEHHS €r0 UCXOHOTO COAEPIKaHUSI.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 knaccax:
«MHuororpanHukmn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B IPOoCcTpaHcTBey. DopMupoBaHue JOTHUECKUX YMEHUH pacipeaessieTcss He TOJIbKO



[0 COJAEPKATeNIbHBIM JIMHUSM, HO W MO ToAaM OOydYeHHs Ha YypPOBHE CpETHEro OOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
YTOOBl  OBJAQJICHUE TI'ECOMETPUYCCKMMH TMOHATHUSAMH ¥  HaBBIKAMH  OCYIIECTBIISUIOCH
MOCIIEOBATEHbHO M IMOCTYNATENbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYAIUCH B OOIIYI0 CHCTEMY IreOMETPUIECKHX MPEACTABICHUI 00yJaroIIMXCs,
pacmpsisi ¥ yriayousisi e€, o0pas3yst IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuu otBoAuTCs 2 yaca B Hepento B 10 kiacce u 1 yac B Henento B 11
KJ1acce, BCEro 3a JBa roga ooyuenus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. IlonaTue
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.

B3auMHoOe pacnosiokeHue MpsIMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapalJIeIbHbIE U
cKkpemuBawpmuecss npsmbele. llapainenbHOCTh NpAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
NapaJulebHbIE IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTD
IpPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIy IpPSIMBIMU B
npoctpancTBe.  [lapanmnenbHOCTh  IUIOCKOCTEH:  MapajulelibHble  IJIOCKOCTH;  CBOWCTBA
napajuleNbHBIX TIockocTe. [IpocTeiimume mpocTpaHncTBEHHBIE (PUTYPBI HA MIIOCKOCTHU: TETPAdIP,
KyO, mapajuieNenuIie ], MoCTPOSHNE CEUCHUH.

IlepneHUKYISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUIebHbIE M MEPHEHAUKYISPHbIE K IIJIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJ MEXAY NPSAMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHENHBIN Yrojl JBYIPaHHOrO yria. llepneHaukyiisap ¥ HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM [0 TIUIOCKOCTH, MPOEKIus (GUTypbl Ha IJIOCKOCTb.
[lepneHAMKyYISIPHOCTH TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBINTYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbHas nmpusma; rpaHu
Y OCHOBAHHUS NMPU3MBI; MIpsiMasi U HAaKJIOHHAsI IPU3Mbl; OOKOBAs U MOJIHASL TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsMOYroJIbHBIN Napajuiesienunes U ero cpoiictBa. [Iupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUBI;
NpaBUjbHAasl W YyCEUEHHas MUpaMUJa. OIJIEMEHThl MNpu3Mbl W nOupamuibl. I[IpaBuiibHbIE
MHOTOI'PAHHUKHU: TOHITHE NPAaBUIBHOTO MHOTIOIPAHHHMKA; MPAaBWIbHAS IPU3Ma M IPaBUIIbHAS
NUpaMuJia; MpaBUiIbHAasl TPEyroibHasi MUpaMuia U IpaBUIbHBIA TeTpasap; kyO. [IpencraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoJAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
MAPaMU/IBL.

CummeTpusi B IPOCTPAHCTBE: CHMMETPUS OTHOCHTEIBHO TOYKH, MPSAMOMW, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, Napajuieienuneaax, IpaBuiabHbIX MHOITOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHanu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON NMHUpamMuAbl, TeopeMa O IUloum@aau yceu€éHHo mnupamunbl. [loHsTHe 006 00BEME.
O06BEM nupamMuibl, IPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXIYy IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMHU TOI0OHBIX TEJI.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasyloliye UWINHIPUYECKONH IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepxHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyromas U OCh; IJIOLAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3yloliue W BBICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOHIaab MOBEpXHOCTU cdepbl. B3aummuHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoIas chepol.

N3o00pakeHue e BpalieHus: Ha IIockocTu. Pa3BépTka LumuHIpa U KOHYyca.

KomOuHanuu Tten BpalieHHWss U MHOTOTPAaHHMKOB. MHOIOIpaHHUK, OINMCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUs.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsust u3 He€. OO0bEM mwmmHIpa, KoHyca. OOBEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPICHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUEHUS 111apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B pocTpaHncTBe. CloKeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHUEM MIPABUII IEHCTBUM C BEKTOPAMHU.
[IpssmoyronbHas cucrema KOOpAMHAT B mpocTpaHcTtBe. Koopaunarsl BekTopa. Ilpocreiimiue
3a7a4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NPOU3BEINCHHE BEKTOPOB.
Boruncnenue yrioB MexAy NPSMBIMH U IUIOCKOCTAMHU. KOOpIuMHATHO-BEKTOPHBIA METOJ NpH
pelIeHNH TeOMEeTPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHHS Iporpammbl ydeOHoro npeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO IPAXKIAHCKOW MO3UIMKM OOydyaromerocss Kak aKTHBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOLIECTBA, MPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp TPaKAAHCKOTO OOIIECTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMU M Ha3HAUEHUEM.

ITaTpuoTHyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKOM Ipa’kJaHCKOM MAEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOALIEMY pPOCCUUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONW MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTHO)KEHUH B JPYTUX HayKax, TEXHOJIOTHUX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOr0; OCO3HAHUEM JIMYHOTO BKJIaZa B IIOCTPOCHHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pPacCyXIEeHUl; BOCIPUMMYHMBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3m0poBoe mHTaHME, cOAaJTaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, pEryispHas (uznyeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCHOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel npodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHDKEHWHM BCEW JKHU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
peIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
J100aNbHOTO  XapakTepa JKOJOIMUYECKHMX IpoOJieM; OpUEHTaluell Ha  NPUMEHEHUE
MaTeMaTHYECKUX 3HAHWUN Ui PELIeHMs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
MIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEH CPEJIBI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTU4ecKOW HAyKH Kak chepbl
YeJI0BEUYECKON JESTENIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKM M MaTeMaTU4YECKOW KyJIbTYypOM KaK CPEICTBOM ITO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYK JEATEIBHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS POTrPaMMBI yUeOHOTO mpeaMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJEHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCANbHLIMU — pPecyIsimUEHbIMU
Oelicmeusimu.

1) Vuusepcanvuvie noznasamenshsie oelicmaus, obecneyusarom opmuposanue 6a308vix
KOCHUMUBHBIX NPOYECCco8 00yyalowuxcsa (0ceoenue mMemooo8 NO3HAHUS OKPYICAIOUe20 MUpa,
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXIY MOHATUSIMH, (DOPMYIUPOBATH OMpEICNICHUS MOHSITUM;
yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHN s
Y CpPaBHEHUS, KpUTEPUU MPOBOJIUMOI0 aHAIU3a;

® BOCIPHHHUMATh, (HOPMYJIUPOBATh U MPEOOPa30BHIBATh CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHbIE, €TUHUYHBIE, YACTHBIE U 00IUE; YCIOBHBIE;

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; MpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHUKH, J€TYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTelbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTpAHBATh aPryMEHTAIMIO, TPUBOAUTH TIPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYX/IEHUS U BbIBOJIBI;

e BBIOMpaTh crocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
pelieHus, BbIOMpaTh Hanbosee NOAXOASAIMUN ¢ YIETOM CaMOCTOSITENIbHO BBIJICIEHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® [UCMOJb30BATh  BONPOCHI  KAaK  HCCIENOBAaTENbCKUN  MHCTPYMEHT  IO3HAHUS;
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTUBOpEUHE, MPOodIeMy, yCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APIrYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIIEI0OBaHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHuyecKoro oObeKTa, SBIEHHS, Mpollecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, BICHUSIMHU, IIPOLIECCAMU;

® CaMOCTOATENHbHO (opMyaupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAOJIIOJCHNS, UCCIICAOBAaHM, OLEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIIICHHIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC MPOLECCA, 4 TAKIKC BBIABUTATh NPCATIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH A€ULUTHI UH(DOPMAIIUK, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLICHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pasiM4HbIX (opmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHMBATh HAAEKHOCTh HMH(POPMALMM IO CAMOCTOSITEIBHO COPMYIHPOBAHHBIM
KPUTEPHUSM.

2) VHusepcanvHvle KOMMyHUKamueHwle Oelicmsus, obecnedusaom coopmuposaHHocmy
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHUA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHMS; SCHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOI0 TOYKY 3PEHHUSI B YCTHBIX U
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1¢ 00CYXKJIeHHUS 33a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKA3bIBATb HACH, HALCJICHHLBIC Ha IIOUCK PCIICHUA,
COIIOCTABJISITb CBOU CYXACHUA C CYXICHHUAMHW APYTrUX YYaCTHUKOB Avajiora,
0oOHapy>KUBaTh pazIMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEACTAaBIATE PE3YIbTAThI PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICAOBAHMsA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaTbHOW pabOTHI
NPy  pEIIeHWH YYeOHBIX 3a7ad; MPUHUMATh IIeJIb COBMECTHOW JESTEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensrtb BHABI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpoOLEeCC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYMIOBBIX (hopmax paboTsl (00CykaeHUsI, 0OMEH MHEHHIA, «MO3TOBBIE
IMTYPMBI» W HWHBIE); BBITIOJHATH CBOK YacTh pabOThl W KOOPJAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWICHAMH KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIa/ia B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

3) Vnusepcanvhuie pezynamuenuie delicmsus, obecneuusaiom @GopmuposaHue CMulCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 peleHus ¢ yuéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIICHU ¢ y4TOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMHM IIO3HABATENBHOM pE(PIEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BIaJeTh crocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa pPELIEHUS MaTeMaTU4ecKou
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJlbTaTa LEIM U YCIOBUAM, OOBSCHATh NPUUYHUHBI
JOCTHIKEHUSI WJIM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUSA U3 HUX MPU PEHICHUH TeOMETPUIECKUX
3ajad.

OnepupoBaTb HNOHATHUSMU: HAPAVIEIBHOCTh M HEPIEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3aMMHOE pacoI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JBYIPaHHBI Yroji, TpaHd JABYTPaHHOTO yria, pedpo
JBYTPAHHOIO yTJia; JUHEHHBINA yroJl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIo yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHK, BBIMYKJIBIH W HEBBIMYKJIbI MHOIOIPaHHUK,
3JIEMEHTbl MHOTOTPaHHUKA, TPABUIILHBI MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (MHMpaMuja; MpU3Ma, MPsMOYTOJIbHBIN
napajuiesenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHS [UIs  KjacCHUUKAIUU
(BBINYKJIBIE W HEBBINYKIblE MHOTOTPAHHUKHU; TPaBUJIbHbIE MHOTOTPAaHHUKHU; MpsSMble U
HaKJIOHHBIE IPU3MBI, MTapaJUIEIICTIUIIE/IbI).

OnepupoBaTh MOHATHUAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METO/I CIIE/I0B.

CTpouTh ceueHUs] MHOTOI'PAaHHUKOB METOJOM CJIEO0B, BBIOIHATH (BBIHOCHBIE) IJIOCKUE
YepPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amauM Ha HaxOXKACHHE TEOMETPUYECKHMX BEIMYMH 10 oOpaslaMm WiId
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXIy IBYMS TOUKAMH, OT TOYKH 10
IPSIMOM, OT TOYKHU 70 INIOCKOCTH, MEX1Y CKPEINBAIOIIUMUCS IIPSIMBIMHU.

Pemarp 3amaun Ha HaxXOXACHHE TEOMETPUYECKHMX BEIMYMH 10 oOpaslaM WId
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 337a4 Ha BBIYHUCIEHHE YIJIOB MEXAY CKPELIMBAIOLIMMUCS NPSIMBIMH, MEXIY
IPSIMOM U TNIOCKOCTBIO, MEXAY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHHeM (GOpMyJ; BBIUUCISATH COOTHOIIEGHUS MEXIy IUIOHIaASMH IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.



OmnepupoBaTh TMOHATHSIMHU: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh U IUIOCKOCTh
CUMMETPHHU; IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PHUTypax, MPEACTABICHHYIO HA YePTEkKAX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckue (akThl IS PEHICHUS CTEPEOMETPUYECKUX 3ajad,
npeamnojgararomux HECKOJIbKO IaroB pCIICHHA, C€CJIW YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINe MPOrPpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJLE M IKHU3HH,
pacIio3HaBaTh MPOSBICHUE 3aKOHOB T'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
OPUMEHATh M3YYCHHbIE TOHATHS B  IPOIECCEe IMOMCKA  PEIICHHS  MaTeMaTH4EeCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIMPOBATh PEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHHEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHYCCKUX
BEJTUYHH.

11 KUIIACC

OnepupoBatb MOHSITUSIMU: HUIHHpUYECKast TIOBEPXHOCTH, oOpazyroriue
[WIAHIPAYECKON TTOBEPXHOCTH; MIIMHIP; KOHUYECKAs TOBEPXHOCTH, 00pa3yIONINe KOHHUSCKON
MOBEPXHOCTH, KOHYC; CheprUuecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHs.

KnaccudumupoBars B3auMHOE pacmtoioskeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHME CETMEHTa, BBICOTA CETMEHTA;
[IapOBOI CJIOH, OCHOBaHHE MIAPOBOTO CIIOsI, BBICOTA IIIAPOBOTO CJIOS; IAPOBOIl CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIYHCnsATE COOTHOILICHUS MEXKIY IUIOMIAASMH TMOBEPXHOCTEH U 00bEMaMU TMOJOOHBIX
Te.

N300paxarh u3ydaemble (UTYPHI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YePTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOHMTH CEUCHHSI TEJI BpAICHUSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPa30BBIBATE MH(POPMAITUIO O MTPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeCTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEWCTBUS CIIOKECHHSI BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKCHHUS BEKTOPA
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBAaMH OHHU 00JIaJaloT.

[IpumeHsTh MpaBUIO MapauIeIenune/a.



OnepupoBaTh MOHATHSAMHU: ICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJd MEXKIY BEKTOpPAMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB U IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTh  reoMerpuueckue (aKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiiiye reoMeTpuuecKre 3aa4d Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MeTo/1a.

Pemrate 3agauum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH MO 00pa3liaM WM aJIrOPUTMaM, IPUMEHSSI U3BECTHBIC METOMBI NIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINNE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[lpuBoUTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS Ha MPAKTUKE: aHATU3UPOBATH PEajbHBIC CHUTYAIlUU U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IOMCKA  PEIICHUS  MaTeMaTHYECKU
c(OpPMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEIU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TOHATUNH U TEOpEM,
amnmapara aJreOpsl; penarth MPaKTUISCKUE 3a7a9H, CBI3aHHBIC C HAXOKICHHEM I€OMETPHYCCKHIX
BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 12 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHIUKYIAPHOCTD MPSMBIX U 12
IJIOCKOCTEMN
4 VYTIubl MeXAy MPSAMBIMHU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CEUEHMUS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE

HaumeHnoBaHue pa3aesioB U TeM uugposbie
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IIECHNE, 7 |

cucTeMaTu3auus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

wn Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, MI0CKOCTh, MPOCTPAHCTBO.
[TpaBuia n3006pakeHust Ha PUCYHKaX:
M300paxKeHus MII0CKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

IlonsTus: NnepeceKaromuecs 1mI0CKOCTH,
NnepeceKkarommecs npsamas 1 rmiIoCKOCTb

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IlonsTus: NnepeceKaromumecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiIoCKOCTb

3HaKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/IC MHOT'OT'PpAaHHUKOB Ha
PUCYHKaX, Ha MPOCKIHUOHHBIX YCPTCIKAX

HauaneHbie cBeeHUS O Ky6e " MupaMuzic,

ux pa3BeépTku U Mozenu. CedeHus
MHOT'OI'PaHHHUKOB

HavanpHbIe cBeneHns 0 KyOe U mupamusie,
UX pa3BEPTKU U Monenu. CeueHust
MHOTOTPaHHUKOB

[TousaTHe 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

8 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 006 aKCHOMATHYECKOM

9 IIOCTPOCHHUHU CTEPEOMETPUU: AaKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[Tonarue 06 akCHOMAaTUYECKOM

10 IIOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3anMHOE pacnosiokeHue NpsIMbIX B

1 IIPOCTPAHCTBE: NIEpPECEKAIOIIHECS,
napajuleJbHbIE U CKPEIIHUBAIOIINECS
psIMbIe
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaulebHbIE MIPSIMbIE B
MPOCTPAHCTBE; MAPAIIETBHOCTD TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpanctse: [lapamiensHoCcTh npsAMoii 1
MJIOCKOCTH

14 VYTIIBI ¢ COHANpPaBIECHHBIMU CTOPOHAMU

15 VYros Mexay NpsIMBIMHU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapaeabHOCTB TUIOCKOCTEN:
napauleIbHbIE III0OCKOCTU

18 CBolicTBa napauieNIbHBIX IIOCKOCTEMN

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: TETPadp, KyO,




napaaaClICIInIIC]

20 [TocTpoenue ceuenuii

21 [Toctpoenue ceuenuit
Kontponbnas padora mo teme "[Ipsmbie u

22 MJIOCKOCTH B TPOCTPAHCTBE.
[TapanienbHOCTh NPAMBIX U IUIOCKOCTEMR"
[IeprieHIUKYIAPHOCTH NPAMOU U

23 IUIOCKOCTH: MEPIEHAUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napayenbHble U
NEePIEeHIUKYIISPHBIE K IIIOCKOCTH

)5 [Tpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

7 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
MJIOCKOCTH

73 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYISAPHOU
IJIOCKOCTH

29 Teopema o0 psIMOM NTEPIIEHANKYISIPHON
MJIOCKOCTH

30 Teopema o0 psIMOM NEPIIEHAUKYISPHON
MJIOCKOCTH
[lepneniuKynsIip ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

3 [IepieHIUKYIIAp M HAKIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paACCTOAHHUEC OT




HpHMOfI J0 IIIIOCKOCTH

[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PAaCCTOSIHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSAMOM 10 IIJIOCKOCTH

35 VYrbl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM M TNIOCKOCTBIO

36 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJI, TMHENHBIN yroil
JBYTPaHHOIO yria
[TepnieHAUKYJIAPHOCTD MIIOCKOCTEM:

38 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[lepneHIMKYISIPHOCTD MJIOCKOCTEN:

40 IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN

41 Teopema o TpEX nepneHaUKyIApax

42 TeopeMa 0 TpEX nmepneHAUKYIApax

43 Teopema o TpEX nepneHaUKyIApax
KonTtponbHas pabora o Temam

44 "I[lepieHANKYIAPHOCTD MPSIMBIX U

mIockocTe" U "Y bl MEXAy NPSAMBIMU U




45

IUIOCKOCTIMHA"

[TonaTue MHOTOTrpaHHUKA, OCHOBHBIE
3JIEeMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

48

49

50

51

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napajuIeIIeIUIIEe U €r0 CBOWCTBA
[Tupamuia: n-yroypHas nupamMuzia, rpaHy u
OCHOBaHUE MUPaMUJIbl; OOKOBasl U MOJIHAS
IIOBEPXHOCTh NMUPAMU/IbI; IPABWIIBHAS U
yCeuy€HHas nupaMuIa

[TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSITHE
MPABUJILHOTO MHOTOTPAHHUKA; MPaBUIIbHAS
npmMa n HpaBI/IJ'II)HaSI HI/IpaMI/II[a;
[paBUJIbHAS TPEYrojbHasA MUpaMuia U
MIPaBUJIBLHBIN TETpadap; KyO
[IpencraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKadIp U
UKOCadIp.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA
OTHOCHUTCIIBHO TOYKH, HpﬂMOfI, TIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUax,
napajiejicnmIic1ax, rmpaBUJIbHbIX
MHOI'OI'paHHHUKaXx




Brrancnenue 351eMeHTOB MHOI'OI'paHHUKOB:

52 pé6pa, TuaroHanu, yribl !
[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
53 MOBEPXHOCTU NPSIMON MPU3MBI, TIOIIAH |
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
54 MOBEPXHOCTU MPABUILHON MUPaAMUIbI, |
TeopeMa O IUIoaau OOKOBOM MOBEPXHOCTH
yCeuEHHOM MUpaMHIbI
55 KonTtponpsHast pabora o Teme |
"MHororpanHukm"
56 [TonsiTie 06 06bEME 1
57 O0BEM TUpaMuIbI 1
58 O0bEM upamMu/Ibl 1
59 O0BEM TUpaMuIbI 1
60 O0bEM upamMuIbl 1
61 O0BEM TPU3MBI 1
62 O0BEM TIPU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTponbhas pabota no reme "OObEMBI 1
MHOT'OIPAaHHUKOB"
[ToBTOpeHue, 06001IEHNE CHCTEeMAaTHU3AIIUS
65 3HaHuil. [locTtpoeHue ceuennii B 1
MHOTOTpPaHHHUKE
[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS
66 3HaHWUN. BprunciaeHne pacCcTosHUN: MEXIy 1

ABYMS TOYKaMH, OT TOYKHU OO HpSIMOfI, oT




TOYKH O0 IIJIOCKOCTH, MEXKIAY
CKPCIIUBAOIIMUMUCA ITPAMBIMU

67 HroroBast koHTpoIbHAs paboTa

[ToBTOpenue, 0600IIEHNE cCUCTEMAaTH3ALUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPEIINBAIOIIUMHUCS IIPSIMBIMU, MEKITY
IPSMOM U TIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXKAY IJIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Tuamerp;
IUTOIA/b TOBEPXHOCTH CEphbI

B3aunmMHoe pacrionoxxeHue chepbl u
IJIOCKOCTH; KacaTellbHas MII0CKOCTh K
cdepe; momans ceps
N3o0paxkenue cdepsl, mapa Ha
mwiockoctu. CedeHus mapa

].II/IJII/IH}IPI/I‘-ICCK&)I IMOBEPXHOCTD,
o0pa3yrolne UIMHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
[UIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300paskeHne MUIMHAPA Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus

HMWIMHJPA (TI0CKOCTHIO, MapaiebHON
WM TepIEHIUKYISPHON OCH LIMIIMHIPA)

Konnueckasi moBepXHOCTh, 00pa3yromime
KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOW TOBEPXHOCTH




KOHYCZ OCHOBAHHME U BEPIINHA,

8 o0pa3yrolas U 0Ch; IJIOMAAs OOKOBOM U
IIOJTHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIue 1

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh
N300pakeHne KOHyca Ha IUIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEepIIUHY)

1 KomOunanws ten BpameHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAS B
MHOTOTPaHHUK WJIN B TEJIO BPALECHUS

13 [Tonsatue 06 06véme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomanas cheps
[TooOHBIE TENa B TPOCTPAHCTBE.

16 CooTHoIEHNsT MEXy IIOMAASIMHU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

17 KonTponbhas pabora no temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

22

23

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuieJenunea

Pemenuie 3aa4, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimue 3agaun B KOOpAUHATaX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

Brruncnenue yrioB Mex1y NpsSMbIMU U
MIJIOCKOCTSIMU
KoopanHaTHO-BEKTOpPHBIN METOT TPU
pelIeHNU TEOMETPUYECKUX 3aau

27

28

29

30

Kontponbnas pabota o teme "BekTopsr
1 KOOPAMHATHI B MPOCTPAHCTBE"

[ToBTOpeHue, 06001mIeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpeHUEe, 06001IeHNE 1
cucreMarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpeHUE, 0600IICHNE 1
cUCcTeEMAaTH3aUs 3HAHUN. 3a1aun
TUTAHUMETPUHU F METOJIBI UX PEIICHUS




IToBTOpEeHME, 0000IIEHNE U

31 CUCTEMaTHU3allus 3HaHUH. 3a1auun 1
TUTAHAMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHmE, 0000IIEHNE U
1 cucrtemaTtusanus 3Hanuii. OCHOBHBIE |
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTePEOMETPUH
33 HroroBast koHTpoIbHAs paboTa 1 1
34 [ToBTOpeHme, 0606III€HIfC " |
CUCTeMAaTH3aIWsl 3HAHUH
OBILEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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