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MNOACHUTEJIbBHASA 3AIIMCKA

PaGoyas mporpamma yueGHOTO Kypca «I'eoMeTpusi» 0a30BOT0 YpOBHS JJIsi 0OyUJarOIIUXCS
10 -11 xmaccoB pa3spaboTaHa Ha ocHOBe DenepaslbHOTO TOCYAaPCTBEHHOTO 00Pa30BaTEIHLHOTO
CTaHJapTa CpelHero oouiero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHH,
MPEeIbIBISEMBIX K MaTeMaTH4eckoMy oOpa3oBaHUIO, U TPAAMIMA POCCUHCKOro oOpa3oBaHMS.
PeaJ'H/I?:aHI/IfI mporpamMmal obOecrieunBaer OBJIAICHUC KIIFOYEBBIMHU KOMIICTCHIIUAMU,
COCTaBIITIONUMHA OCHOBY JUISI CaMOpPa3BUTHS M HENPEPHIBHOTO 00pa30BaHUs, IIEIIOCTHOCTh
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO Y TIO3HABATEIILHOTO PA3BUTHUS JIMYHOCTH 00 yJarOIIIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTro Kypca reoOMETpUM Ha YpPOBHE CpeIHEro oO0Iiero ooOpa3oBaHHS
o0ycloBJIeHa MPAKTUYECKOH 3HAYMMOCTBIO METANpPEJAMETHBIX U TNPEAMETHBIX pPE3YJIbTaTOB
oOyueHusi TeOMETpPUM B HAIPABJIEHUH JIMYHOCTHOTO Pa3BUTHUS OOyyaromuxcs, GOpMUPOBAHUS
(GYHKIIMOHAJTBPHOW MaTeMaTH4YeCKOW T'PaMOTHOCTH, M3Y4YEHHs APYrHMX Y4eOHBIX JMCLHUILIMH.
Pa3Butue y oOyuwaromuxcs NpaBUIBHBIX MPEACTaBICHUN O CYIIHOCTH U TMPOUCXOKIECHUU
reoMeTpUYECKUX abCTpakIui, COOTHOILIEHUU PEAJTbHOTO0 U WIEANBbHOT0, XapakTepe OTpa)KeHUs
MaTE€MaTHYECKOW HAayKOH SIBICHUH W IPOLIECCOB PEATILHOIO MHpA, MECTE T€OMETPUHU B CUCTEME
HAayK W pOJIK MaTeMaTHYeCKOro MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B TIPAKTHUKE
crocoOcTByeT (OPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUaIMXCS, a TaKKe KadecTB
MBIIIITIEHUS], HEOOXOUMBIX JIJIsl alafTal[ii B COBPEMEHHOM OOIIECTBE.

I'eomerpust sBisieTcss OOHUM M3 0a30BBIX NPEIMETOB Ha YpPOBHE CpEAHEro OOLIero
oOpa3oBaHMs, TaKk Kak OOECHeYMBAET BO3MOXHOCTb HM3yYEHMs] KaK TUCLMIUIMH €CTECTBEHHO-
Hay4HOU HaIlpaBJIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlornyeckoe MblluIeHHE, (OPMUPYEMOE MPU H3YyYEHUH OOYYarOIIMMHCS MOHSITHHHBIX
OCHOB T€OMETPUM M TOCTPOCHUM LIETIOYKH JIOTUYECKUX YTBEPKICHUH B XOJA€ peIIeHUs
reOMETPUUYECKUX 3a7ad, YMEHHE BBIJIBUTaTh W OIPOBEPraTh T'MIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSL TPU pEIIeHUH 3aJady €CTECTBEHHO-HAaydHOTo IUKJA, B YaCTHOCTH M3 Kypca
bu3HKH.

YMeHHe OpUEeHTHUPOBATHCS B TMPOCTPAHCTBE WIPAET CYLUIECTBEHHYIO pOJb BO BCEX
o0nacTsx neaTeabHOCTH dYenoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M INPOCTPAHCTBE —
HEO0OXO0IMMOE YCJIOBHE €ro COLMAIBHOrO OBITHS, (opMa OTPAKEHUS OKPYXKAIOLIEro MUpa,
yCIIOBUE  YCHEIIHOIO0 TIO3HAaHUS M  aKTHUBHOIO  IpeoOpa3oBaHMsl  JEHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMy 00bEeIUHSET pa3Hble BUJIbI yUeOHOUM U TPyJOBOM
NESITeTbHOCTH, SBJISETCA OJHUM U3 MPO(PECCHOHAIBHO Ba)XKHBIX KAa4yeCTB, IMOATOMY aKTyalbHa
3agada (GopMHpOBaHUS y OOyHYaIOUIUXCSI MPOCTPAHCTBEHHOTO MBIIUIEHHUS KaK Pa3HOBUIHOCTH
00pa3HOro MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IIOJATOTOBKE K MPaKTUYECKOU
NEeSITEIbHOCTH [0 MHOTMM HaIlPaBJICHUSIM.

Ilens ocBoeHUs mporpaMMbl yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM YPOBHE 00yUeHUS
— 00meo0pa3oBaTeIbHOE W OOMIEKYIBTYPHOE PAa3BUTHE OOYJAIONMIMXCS 4Yepe3 oOecredyeHue
BO3MOXHOCTU NMPUOOPETEHUS U HCMOJIb30BaHUS CUCTEMATHUYECKUX M€OMETPUUYECKHX 3HAHUN U
NercTBUH, cienn@UUHBIX TEOMETPUH, BOZMOKHOCTH YCIIEIIHOTO MPOJOIKEHHs 00pa30BaHus 110
CHEIHAILHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM UCIIOJIb30BAaHHEM F€OMETPHH.



[Iporpamma mo reoMeTpur Ha 0a30BOM YpPOBHE IMpenHa3HAueHa sl OOyYaroIIuXcs
CpeIHEH WIKOJBI, HE WCHBITHIBABIINX 3HAYMTENGHBIX 3aTPYIHEHHH Ha YpPOBHE OCHOBHOTO
obmero oOpazoBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YpOBHE JIOJKHBI OCBOHTH
o0mre MaTeMaTHYECKUEe YMEHHS, CBS3aHHBIC CO CHENH(PHUKON TeoOMeTprH U HEOOXO MBI IS
KM3HU B COBPEeMEHHOM o0rmecTBe. Kpome 3Toro, OHM IMEIOT BO3MOXXHOCTh H3y9HUTh TE€OMETPHUIO
Oosee rry0OKO, €Clii B JalbHEHIIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPHUSCKIX 3HAHHUAX B
poheCcCHOHAIBHON e TEIHHOCTH.

JIOCTIDKEHHE TIeTTH OCBOCHUS IMTPOTPaMMBI 00ECTICUNBACTCS PEIICHHEM COOTBETCTBYIOIINX
3amad. [IpuopuTeTHRIME 3ajauaMy OCBOCHHUS Kypca «I eomeTpuu» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sIBIISTFOTCSE:

dbopMHUpOBaHHE TIPEACTABICHUS O TEOMETPHHM KaK YacTH MHUPOBOW KYJIbTYPHl H
0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIHUM MUPOM;

dbopMHpOBaHHE TIPENCTABICHUS O MHOTOTPAHHHKAX W TelaxX BpalleHUs KaK o
BXHEHINIMX MAaTEMAaTHYECKUX MOJICISX, TTO3BOJISIONINX ONHMCHIBATh U U3y4aTh pa3HbIE
SIBIICHHSI OKPYKAIOIIET0 MUPA;

dbopmMHupoBaHWE yMEHHUS PAcMoO3HABaTh Ha YEPTEKaxX, MOJICISIX W B PEATbHOM MHpPE
MHOTOTPaHHUKH U TeJla BpaIICHUS,

OBIIQZICHUE METOJaMHU pEIICHWs 3afad Ha TIOCTPOCHUS Ha M300paKEeHUAX
MIPOCTPAHCTBEHHBIX (QUTYD;

dbopMupoBaHHE YMEHHS OTIEPUPOBATH OCHOBHBIMH TOHSATHSIMH O MHOTOTPAaHHHKAaX W
TeJax BpalleHHs ¥ UX OCHOBHBIMH CBOICTBaMH,

OBJIQJICHUE aJTOPUTMAMHU PEIICHUs] OCHOBHBIX THIIOB 33/a4; (POPMUPOBAHHE YMEHHSI
MPOBOJUTH  HECIIOKHBIE  JIOKA3aTeNbHBIE  PACCYXKACHHUS B  XOJE  PEIICHHS
CTEPEOMETPUICCKUX 3a]1a4 M 33/1a4 C IPAKTUIECKUM COJCPIKaHUEM;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M  TBOPYECKUX CHOCOOHOCTEH  oO0ydaromumxcs,
MO3HABATEIHHOIN aKTHBHOCTH, HCCIIEJIOBATEIILCKAX YMEHUH, KPUTHYHOCTH MBIIIIICHUS,
dbopmupoBanre (HYHKIIMOHAIBHOW TPaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU. yMEHHE
pacrio3HaBaTh MPOSBICHHUS T€OMETPHUUECKUX TIOHATHIA, 00BEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX JKU3HEHHBIX CUTYAIMsIX M TPU W3YyYSHHH JPYTUX YUeOHBIX IMPEIMETOB,
MPOSIBJICHUS 3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, (OpMYITHpOBAaTH WX Ha S3bIKE
TCOMETPUM ¥  CO3/1aBaTh TEOMETPHYECKHE MOJETH, TPUMEHITh OCBOCHHBIN
TEOMETPUUECKUI  ammapaT Ui pEIICHUs TPaKTHKO-OPUEHTHPOBAHHBIX — 3aj1ad,
WHTEPIPETHPOBATH U OIICHUBATH TIOTydE€HHBIE PE3yIbTATHI.

OTnuuuTeNEHOW 0COOCHHOCTHIO MPOTPAMMBI SIBIISIETCS] BKIIFOUCHHE B KYPC CTEPEOMETPHH
B HauyaJe €ro W3y4eHHWs 3ajad, pelIaeMblXx Ha YPOBHE WHTYHUTHBHOTO TIO3HAHUS, U
OTpe/ieIEHHBIM 00pa3oM OpraHM30BaHHAs pab0Ta HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYIHUPYET MPOTEKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTHBHPYET K JalIbHEHINIEMY H3YYSHUIO MTPEIMETA.

[Ipenmoyrenne OTHAETCS HATSIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHUs, TO €CTh
TEOPETHUYECKHE 3HAHUS WMEIT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYECKON
NEATeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEICTABICHHH Yy ydalmuxcs B Kypce
CTEPEOMETPUH TIPOBOUTCSA 32 CUET PEHICHHS 33/1a4 Ha CO3JIaHHME MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OIMEpPUPOBAHUE MPOCTPAHCTBEHHbIMU oOpaszamu. Co3mganue oOpa3za MPOBOAUTCA C
OTIOPO HA HATJIATHOCTH, a OTIEPHUPOBAaHNE 00PAa30M — B YCIOBHSIX OTBJICUCHHUS OT HAIJISIIHOCTH,
MBICJICHHOTO U3MEHEHHS €r0 MCXOTHOTO COICP KaHMS.



OcHoBHBIE coaepkaTenpHble JUHHH Kypca «[eomerpum» B 10-11 xiaccax:
«MHororpanHuKu», «[IpsMbie U MIOCKOCTH B MpocTpaHcTBe», «Tena BpameHus», «BekTopsl u
KOOPAWHATHI B TIPOCTpaHCTBEY». DopMUpOBaHHE JOrHYECKIX YMEHHHA pacipeesieTcst He TOJIBKO
M0 COJEPKATEeIbHBIM JIMHUSM, HO W TIO TroaaM OOydeHHsi Ha YpPOBHE CPEIHEro OOIIero
o0pa3zoBaHUsI.

Conepxanrie 00pa3oBaHHs, COOTBETCTBYIOIEE NPEAMETHBIM pe3ylIbTaTaM OCBOCHHS
paboyeil mporpaMMbl, pacpeeN€HHBIM 110 ToAaM 00y4€HHUs, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
9TOOBl  OBJAJEHHE TCOMETPUYCCKUMH  TOHSATHSIMH W HaBBIKAMH  OCYIIECTBISUIOCH
MOCIIEIOBATEIbHO W TIOCTYNATENFHO, C COONIOJICHHMEM TPHHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKITIOYAJIHCH B OOIIYIO CHCTEMY I'€OMETPUIECKUX MPEICTABICHUH 00yJaronmxcs,
pacmmpsis 1 yriryossist e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne reomerpuu oTBouTcs 2 vaca B Henenro B 10 kimacce u 1 gac B Hemeno B 11
KJ1acce, BCero 3a Jia roja ooydeHnus - 102 yaeOHBIX yaca.



COJAEP/KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE TIOHATHS CTepeoMeTpuH. Touka, mpsimMasi, IIIOCKOCTh, MpocTpaHcTBO. [loHsaTHe
00 aKCHMOMaTHYECKOM MOCTPOCHUH CTEPEOMETPUH . aKCHOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosioxkeHne NnpsiMbIX B IPOCTPAHCTBE. MEPECEKAIOIINECS, NapAJlIEIbHbIE U
CKpenBamImuecss npsMsle. llapamnenbHOCTh HPSAMBIX M IUIOCKOCTEM B IMPOCTPAHCTBE!
MapajulelbHbIE IpPsIMbIE B IMPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX MNPAMBIX; MapPaJLIEIBHOCTh
NpsIMOM M IIJIOCKOCTH. YTJIBI C COHANPAaBJICHHBIMU CTOPOHAMH; YroJI MEXIy NpPSIMbIMH B
npoctpanctBe.  [lapamnenbHOCTh  TUIOCKOCTEW:  MapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX MIockocTel. [Ipocreiinme mpocTpaHCTBEHHbIE (PUTYPhI Ha IIIIOCKOCTHU: TETPa’dap,
KyO, MapaJijiesienume; NoCTpPOeHUE CEeYSHUI.

[lepieHAUKYISAPHOCTE OPSIMOM M IUIOCKOCTH.  IEPIEHIUKYJSIPHBIE NPSIMbBIE B
MIPOCTPAHCTBE, MpsIMbIE MApPAUIEIbHBIE M IEPHEHIUKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYJIIPHOCTA OPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMONW NEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE. YrOJ MEXKIY NPSAMOM M IUIOCKOCTBIO; JBYTPAaHHBIA YIOJI,
JIMHEWHBIN YroJl JIBYIPaHHOrO yria. llepneHauKyisgp M HaKJIOHHBIE! PACCTOSHHE OT TOYKHU JI0
IUIOCKOCTH, pPAacCcTOSiHWE OT NPSIMOM 10 IUJIOCKOCTH, MNPOEKIUs (QUIYpbl Ha IUIOCKOCTb.
[lepneHMKYISIPHOCTD TUIOCKOCTEN: MTPU3HAK MEPIICHANKYISIPHOCTH ABYX IUIOCKOCTeN. Teopema
0 TPEX MEPIEHAUKYIISIPaXx.

MHOrorpaHHUKHU

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOTPAaHHHMKA, BBINYKJIBIE H
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKAa MHOTOrpaHHMKaA. [Ipr3ma: N-yroapHas npusMa; rpaHu
Y OCHOBaHMSI IPU3MBI; NpsAMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U MOJIHAS IOBEPXHOCTh IPU3MBI.
[Tapannenenunesn, NpsMOYTOJbHBIN NapajulesIeuNel U ero cBoicTBa. Ilmpamuaa: N-yrospHas
nupamMuja, TpaHd U OCHOBAaHWE NUPaMUJbI; OOKOBas W TOJHAs MOBEPXHOCTh MUPAMUJBI;
MpaBWIbHAsT W yceu€HHas MNHUpaMuia. OJEMEHTbl MNpPU3Mbl U THpaMuibl. I[IpaBuibHBIE
MHOT'OTPaHHUKH: TNOHATHE NMPaBUIBHOTO MHOTOIPDAHHMKA; MPABWIbHAS NPU3Ma M IpaBUIbHAs
MpamMujia; MpaBUibHas TPEYrojbHas MUpaMuaa U MpaBUIIbHBIN TeTpasap; kyO. [IpencraBnenue
O TMpaBWIbHBIX MHOTOTPAaHHMKAaX: OKTa’ap, AoAeka’ap U ukocadap. CeyeHHs NPU3MBI U
MTAPAMU/IBI.

CumMeTpusi B IPOCTPAHCTBE. CHUMMETPHUS OTHOCUTENBHO TOYKH, MPSAMOM, MIOCKOCTH.
DJeMeHThl CUMMETPUH B MUpaMUax, Mapajiesenumenax, NpaBuiIbHbIX MHOTOTPaHHUKAX.

Boruncnenue 31eMeHTOB MHOTOIpaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 60koBoi
ITIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH MPSMOM MPHU3MBI, IUIOMIAJb OCHOBAaHWW, Teopema O
OOKOBOW TMOBEPXHOCTH TPsMOM Mpu3Mbl. [lmomaas OOKOBOW MOBEPXHOCTH W TIOBEPXHOCTH
MpaBUWIbHOM NMHpaMUJbl, TEOpeMa O IJom@aau ycedy€éHHoW mnupamuisl. [Tonstue o6 oOnéme.
O06BEM nUpamMuibl, MPU3MBI.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHONICHHS MEXAY IUIOLIAASIMH TOBEPXHOCTEH,
00BbEMaMHU TOIOOHBIX TEI.

11 KJIACC

Tena ppamenust



[MunuHapuyeckas NOBEPXHOCTh, O0Opa3yloliMe UUIMHAPUYECKONH TOBEPXHOCTH, OCh
HWIMHAPUYECKON nmoBepxHoCcTU. L{unuuap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromas u
OCb; IJIOIa/Jb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliMe KOHUYECKOW IOBEPXHOCTH, OChb U BepIIMHA
KOHUYeckol mnoBepxHocTH. KoHyc: ocHOBaHMe M BeplIMHA, OOpasyiomiass U OCh; IJIOLIAAb
OOKOBOM M TOJTHOW NMOBEPXHOCTU. Y CEUEHHBIM KOHYC: 0Opa3ylollide W BbICOTA; OCHOBAHMS U
OO0KOBast MOBEPXHOCTb.

Cdepa u map: mneHtp, paiuyc, AUaMeTp; IUIOIIAAb MOBEPXHOCTH cdeprl. Bzanmuoe
pacrnoJjiokeHue cepsl U MII0CKOCTH; KacaTeabHas INIOCKOCTh K cdepe; miouanb chepsl.

N306paxkenue Ten BpallleHUs Ha II0CKOCTH. Pa3BépTka HUIMHApa U KOHYcA.

KomOunamuu Tten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OINUCAaHHBIA OKOJIO
cdepsl; cepa, BIMCaHHAs B MHOTOI'PAHHUK, WM TEJIO BpallleHUs.

[Tonsatne 06 o6béMe. OcHOBHBIE CBoOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapaiienenunenaa u cienctsus mu3 He€. OO0BEM mummHIpa, koHyca. OO0bEM
1apa ¥ miomaas cQepsl.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHONICHHS MEXAY IUIOLIAASIMH TOBEPXHOCTEH,
00BbEMaMHU TOIOOHBIX TEI.

Ceuennss nwimHApa (mapawienbHO W HEPHCHAMKYISIPHO OCH), CEUCHHsS KOHyca
(mapaienbHOe OCHOBAHUIO U MPOXO/IAIIEE Yepe3 BEPIINHY), CCUCHUS mapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. ClloKeHNE U BBIYUTAaHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. [IpaBumio
napasuienenunena. Pemenue 3aaa4, CBSI3aHHBIX ¢ IPUMEHEHHUEM IPaBHJI JEHCTBUI C BEKTOpaMH.
[IpsmoyronpHas cucrema KoopauHAaT B mpocTtpaHcTtBe. Koopaunatsl BekTopa. Ilpocreiimme
3aJaud B KOOpAMHATaXx. Yrojd Mexay Bekropamu. CKansipHOE TNPOU3BEIACHHE BEKTOPOB.
Boruncnenue yriioB Mexay OpsMbIMH U IIOCKOCTSAMU. KoopAMHATHO-BEKTOPHBIA METOA MpHU
pEIIeHNH TeOMETPUYECKUX 3a/1ad.



INJIAHUPYEMBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YJIBTATHBI

JlugHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOTro mpeamera «MaremaTuka»
XapaKTepU3yIOTCS:

I'pasxxnanckoe BociMTaHue:

c(hOPMHUPOBAHHOCTBIO TPAKIAHCKOM TIO3WIMKM OOYy4Jalomerocss KakK aKTHUBHOTO W
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOrO OO0IECTBa, MPEICTaBICHUEM O MaTeMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JMYHBIX CTPYKTYp, SBICHHM, TPOLEAyp TpakJIaHCKOTO O0O0IecTBa
(BBIOOpPBI, OTMPOCHI W TMp.), YMEHHEM B3aUMOJCHCTBOBATh C COIMAIBHBIMH HHCTHTYTaMH B
COOTBETCTBUU C MX DYHKIMSAMHU U HA3HAYCHHUEM.

IlaTprnoTHyeckoe BOCIMTAHNE!

c(OpPMHUPOBAHHOCTHIO POCCUMCKON I'Pa)KAAHCKON MIEHTUYHOCTH, YBRXKCHHS K MPOIIJIOMY
U HACTOAIIEMY POCCHHUCKON MaTEeMaTHKH, IICHHOCTHHIM OTHOIICHHEM K JIOCTH)KCHHSIM
POCCHIICKMX MAaT€MaTUKOB W POCCHUICKOM MaTE€MaTHUYECKOW IIKOJbI, K MCIOJb30BAHUIO 3THUX
JTOCTHKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOTO BOCIIMTAHMS

OCO3HAHHMEM JIyXOBHBIX LEHHOCTEH PpOCCHHMCKOrO Hapojaa; CcPOpPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, ITHUYECKOTO TIOBEICHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
TOCTH)KCHHM HAyKW U JESTEIHHOCTHIO YYEHOTO, OCO3HAHHWEM JIMYHOTO BKJIa/la B TIOCTPOCHUE
YCTOHYMBOTO OyIyIIEro.

JcTeTHYecKoe BOCIIUTAHue!

ACTETUYECKUM  OTHOIIEHWEM K  MHUpPY, BKIIOYas JCTETHUKY MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHWH, pPACCYXACHHUH, BOCIPUUMYHMBOCTHIO K
MaTEeMaTHYECKUM aCIeKTaM Pa3InIHbIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHHE!

chOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHITh MaTEeMaTUYeCKUE 3HAHMS B HWHTEpecax
310pOBOro M 0Oe30macHoro oOpas3a *KU3HH, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mMUTaHWE, COATTAHCUPOBAHHBIM PEXUM 3aHITHH M OTAbIXA, peryspHas (undeckas
AKTUBHOCTH); (DU3NYECKOTO COBEPIICHCTBOBAHMUS, NMPH 3aHATHSAX CIIOPTHBHO-030POBHUTEILHOMN
NESTETHHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM ILIEHHOCTU TPYIOJIIOOWS; MHTEPECOM K Pa3InYHBIM
chepam npodeccuoHaTBEHON NEeATEeILHOCTH, CBSI3aHHBIM C MAaTEeMAaTHUKON M €€ MPUIIOKCHHUSIMH,
YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOp Oymymieit nmpodeccun U pean30BbIBaTh COOCTBEHHBIS
KU3HEHHBIC TUIaHBI, TOTOBHOCTBHIO M CIIOCOOHOCTHIO K MAaTeMaTH4YeCKOMYy OOpa30BaHHUIO U
caM000pa30BaHUI0 HAa TPOTSHKEHWU BCEH JKW3HMU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEIICHUHN PAKTUICCKUX 3a7]a9 MaTeMaTHIEeCKOW HApPaBICHHOCTH.

JIKO0JIOTHYECKOe BOCIIUTAHHUE!

c(hOPMHUPOBAHHOCTHIO JKOJIOTHUECKOW KYJIbTYphl, MOHUMAHHUEM BIHUSHUS COIMATBLHO-
SKOHOMMYECKHUX MPOLIECCOB HAa COCTOSIHUE NPUPOJHOM W COLMAIBHOM Cpeabl, OCO3HAHUEM
MIO0ATBPHOTO  XapakTepa  OAKOJOTHYECKMX MPoOJeM; OpHUEeHTAMeW Ha  NpUMEHEHHUE
MaTeMaTHYECKUX 3HAHWUU JJIsi pelIeHus 3a7ad B 00JIACTH OKPYXKAIOMIEH Cpellbl, MJIaHUPOBaHUS
MOCTYIKOB U OIIEHKH WX BO3MOXKHBIX MOCIEIACTBUN JJII OKPY>KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO NMO3HAHMS



C(POPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKH, MOHUMAaHUEM MaTeMaTHYeCKOM HayKH Kak cgepbl
YEJIOBEYECKOUN NEATENBHOCTH, TANOB €€ Pa3BUTHA U 3HAYUMOCTH IS Pa3BUTHUSA LMBWIN3ALUY,
OBJIQJICHUEM SI3bIKOM MAaTE€MAaTHKH W MaTEeMaTHYECKOM KyJIbTYpOW KakK CpPEACTBOM IO3HAHHUS
MHpa; TOTOBHOCTBIO OCYIIECTBJISATh MNPOEKTHYO M MCCIEJOBATEIbCKYI JESITEIBHOCTD
VWHJMBHIyaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe pe3ynbTaThl 0CBOEHUS IPOrpaMMbl yueOHOTO rpeaMeTa «MaremaTuka»
XapaKTEepU3YIOTCSI  OBJIAQJICHUEM  YHUBEPCAJIbHBIMH  HO3HAGAMENbHBIMU  OelCMEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  VHUBEPCANbHLIMU — PecyNIsIMUSHbIMU
oelicmeusmu.
1) Vuusepcanvuvie nosnasamensusle oeticmsust, obecnewusarom Gopmuposanue 6a3o6wix
KOZHUMUBHLIX npoyeccos obyuaiowuxcs (0c8oeHue Memooos NO3HAHUSL OKPYICAIOWEe20 MUpd,
nPUMEHEHUe 102UYECKUX, UCCIe008AMeNbCKUX ONepayuil, yMeHuil pabomams ¢ ungopmayuei).
Ba3oBble Joruyeckue aeiicTBUA:
BBISIBIISITE M XapaKTEPU30BaTh CYIIECCTBEHHBIC MPHU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHATHH, OTHONIICHUH MEXIY MOHATHSIMH; (HOPMYIHPOBATH OMPEICIICHUS TOHSATHH,
YCTAaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KJacCU(PUKAIMN, OCHOBAHUS JIJIsl 00001eHus
Y CPaBHEHMSI, KPUTEPUHU ITPOBOJAUMOTO aHAIIN3a,;
BOCIIPUHHUMATh, (POpPMYIHpOBATh W TMPEOOPA3OBBIBATH CYKICHUS. YTBEPAUTEIHHBIE U
OTpUILaTeNbHbIE, €AUHUYHBIE, YACTHBIE U OOIIHE; YCIOBHBIE;
BBISIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIOJCHUSAX M YTBEP)KICHUSAX, TpeUIaraTh KPUTEPUU JUIS BBISBIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHA;
JIeJIaTh BBIBOJIBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTMIKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYEHUH, YMO3aKIIIOUEHUH 0 aHAJIOTUH;
MPOBOUTH CAMOCTOSTEIIHLHO JI0KA3aTEIbCTBA MATEMATHICCKUX YTBEPKACHHUN (TpsMbIe
M OT TPOTHBHOTO), BBICTPAaWBaTh AaPTyMEHTAIMIO, NPHUBOAWTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CY)KJICHUS U BBIBO/IBI;
BBIOMpATh CMOCO0 peleHus y4eOHO# 3agaun (CpaBHHBAaTh HECKOIBKO BapHAHTOB
pelieHus, BpIOUpaTh HanboJsiee MOAXOASIUN ¢ YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPHUTEPHEB).

Bba3oBble nccienoBarenbckne AeiicTBUSA
UCIIOJIb30BAaTh  BONPOCHI ~ KaK  HCCIENOBATENbCKUNA  MHCTPYMEHT  IO3HAHUS,
dhopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIKE MPOTUBOPEUNE, MPoOIeMy, yCTaHaBIUBATh
HUCKOMO€ U JaHHOe€, (OpMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATh CBOIO MO3HUIUIO,
MHEHHUE;
MIPOBOJUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBINM AKCIEPUMEHT, MCCIIeI0BaHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKkoro oOBeKTa, SBIEHHs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBJICHUSMU, IPOIIECCAMU;
CaMOCTOSITEIbHO  (popMynupoBaTh OOOOIIEHWS W  BBIBOABI IO  pe3yJibTaTaM
MPOBEIEHHOTO HAOIIOACHUS, HUCCIEA0BAaHUS, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IICHUH,



IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOILECCA, @ TAKXKE BBIIBUTATh MPEATIOI0KEHHS
0 €ro pa3BUTUU B HOBBIX YCIOBUSX.
Pabora ¢ unpopmanmuei:
BBISIBIIATH AepUIMTHI MHPOPMALIUMK, TaHHBIX, HEOOXOAUMBIX Ui OTBETa HAa BOIPOC U
JUIs pellieHus 3a]1a4u,;
BBIOMpATh HMHPOpPMAIMI0 U3 HUCTOYHUKOB pa3IMYHBIX THUIIOB, AaHAJIU3UPOBATb,
CUCTEeMAaTHU3UPOBATh U WHTEPIPETHPOBATH MH(GOPMAIMIO PA3IMYHBIX BUJIOB U (popMm
MIPEJICTaBJICHNUS;
CTPYKTYpHUpOBaTh HH(pOpManMio, TMpeACTaBlIAT, €€ B  pa3IuuHbIX (opmax,
WUTIOCTPUPOBATH IpapuuecKy;
OLICHMBATh HAJEKHOCTh HMHQPOPMAIMM 10 CaMOCTOSTEILHO CHOPMYIHMPOBAHHBIM
KPUTEPHUSIM.
2) VHhusepcanvhvle KOMMyHUKamueHwvle Oelicmeusi, 00ecneyusaom chopmuposaHHoCmy
COYUATIbHBIX HABLIKOG 00YUAIOUJUXCAL.
Oo0menne:
BOCIIPUHUMATh U (POPMYIHPOBATH CY)KJIEHUSI B COOTBETCTBUU C YCIOBUSMHU U LIETIMU
oOlIeHMs; SCHO, TOYHO, I'PaMOTHO BbIPa)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY pPEIICHUs 3a7a4yd, KOMMEHTUPOBATh
MTOJTYy4YEHHBIN pe3yibTarT;
B X0/ie 00CYK/IeHUs 3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1aeMOil TeMbI, MPOOIIEMBI,
pemiaeMoil  3afaud, BbICKa3bIBaTh UJAEH, HAIEJIEHHbIE Ha TIOUCK pPEILEHHus;
COMOCTABJISITH CBOU CYXACHHUS C CYKJIEGHUSIMH JpPYrUX YYacTHHUKOB JMajora,
oOHapyXMUBaTh pa3IMnyUe U CXOACTBO MO3ULUN; B KOPPEKTHOU Popme hopMynnpoBaTh
pa3HoOTrIacusi, CBOM BO3PAKEHUS,
MIPEJCTABIATh PE3yJIbTaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEeI0BaHUs, POEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4ETOM 3aJay MPE3CHTALUU U
0COOEHHOCTEN ayIUTOPHUH.
CoTpyaHn4eCcTBO:
MMOHUMAaTh M HMCHOJIb30BaTh MPEUMYILECTBA KOMAHIHOM M MHAMBHUAYaJbHOU pabOTHI
IpU peHieHud Y4yeOHbIX 3ajady; NpPUHUMATh 1elb COBMECTHOM JEATEIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOW paboThl, pacmnpenensTh BUIBI padoT,
JOTOBapUBAThCA, OOCYXKIaThb NpPOLIECC W pe3yiapTaT padoThl; 00001aTh MHEHUs
HECKOJIBKUX JIOJICH;
y4acTBOBATh B IPYNIOBBIX GpopMax paboTel (00CYKICHUS, 0OMEH MHEHHIA, KXMO3TOBBIC
IITYPMBI» W WHBIC); BBIMOJHATh CBOK YacTh pPabdOThl M KOOPAMHUPOBATH CBOU
NEeUCTBUS C qPYTMMHU WIEHaMU KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOET0 BKJIa/1a B 001U
MPOJYKT MO KPUTEPUSAM, CHOPMYITHUPOBAHHBIM YyUaCTHUKAMU B3aMOJIEHCTBHS.
3) Vuusepcanvuvie pezynamusnsie oeticmeus, obecneuusaronm Gopmuposanue CMblCI08bIX
YCMAHOB0K U HCUSHEHHbIX HABbIKOE TUYHOCTU.
Camoopranu3anusi:
COCTaBJIATH IJIaH, AITOPUTM PEIIECHUs 3aJa4i, BEIOUPATh CI1OCO0 pelieH s ¢ y4EToM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BapUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OpMALIHHL.
CaMOKOHTPOJIb:



BIIQJIETh HABBIKAMHU TIO3HABATEIHHOM pPEQIIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
NEHUCTBUNA W MBICIUTENBHBIX TPOIECCOB, WX pe3ylIbTaTOB; BIAACTh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTaTa PEHICHUS MaTeMaTHYEeCKOM
3aJ1a4u;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUM 3a/1aud, BHOCHUTH
KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAHJICHHBIX
OIMOOK, BBISBIICHHBIX TPYTHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yibTaTa IEIA € YCIOBUSIM, OOBSCHATh MPUYUHBI
TOCTYKCHHSI WJIM HEIOCTIDKCHHS PE3YJIbTATOB JACSITEIBHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

MNPEJIMETHBIE PE3YJIbTATDBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMas, MIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX MPU PEIIEHUH F€OMETPUUYECKUX
3ajad.

OnepupoBarb NOHATUSMHU: MApPaUIEIbHOCTh W MEPHEHAUKYISIPHOCTh MHPSIMBIX U
IUIOCKOCTEM.

KnaccuduiupoBaTh B3aMMHOE pacnoioKeHUE MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBarb TOHATUSMU: JIBYTpaHHBIM Yroj, TpaHH JABYIPAHHOTO Yyria, peodpo
JBYTPAHHOIO YIJIa; JTUHEHHBINA Yyrojl ABYIPaHHOTO yIiia; TpaaycHas Mepa ABYIPaHHOIO yIia.

OnepupoBaTh MOHATUSMU. MHOTOTPAHHMK, BBINYKJIBIA U HEBBIMYKJIbIH MHOTOIPaHHUK,
3JIEMEHThl MHOTOI'pPaHHUKA, TIPABUIIbHBIM MHOTOTPAHHHUK.

Pacro3HaBath OCHOBHbBIC BH/bI MHOTOTPAaHHUKOB (IUpaMu[a; MPU3Ma, MPSMOYTOJbHBIH
napaie/ieuIe 1, Kyo).

KnaccupummpoBate MHOTOIpaHHUKH, BbIOMpas OCHOBAaHUSA Uil KJacCU(PUKAIUU
(BBIMYKJIBIE M HEBBIMYKJblE MHOTOTPAaHHUKH, MpaBUJIbHbIE MHOTOIPAHHUKH; WpSMbIE HU
HAKJIOHHBIE TIPU3MBbI, TTApAJUICIICITUITCIbI).

OnepupoBarh MOHATHAMH: CEKYIIas MJIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIONB3YS METO/ CIIEIOB.

CTpouTh CeUeHHsS MHOTOIPAHHUKOB METOJIOM CJICZIOB, BBIMOJHSITH (BBIHOCHBIE) TIOCKHUE
YepTEeXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJACHHE TEOMETPUYECKMX BEJIWYMH 10 oOpasuaM WiId
aNropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJIUTHUYECKUE METOJbl MpPH pPEHIeHUH CTaHAAPTHBIX
MaTEeMaTHUYECKUX 33/7a4 Ha BBIUMCICHHE PACCTOSHUM MEXIy IBYMs TOYKaMH, OT TOYKH JI0
MPSIMOM, OT TOYKH JI0 IIJIOCKOCTH, MEXAY CKPELIUBAIOIIUMUCS PSIMBIMHU.

Pematp 3amauM Ha HaxoXACHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiId
aNropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJIUTHUYECKUE METOJbl MpPH pPEHIeHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3a/lad Ha BBIUMCJICHHE YIJIOB MEXAY CKPEUIMBAIOIIUMUCS MPSMBIMU, MEXIY
MPSIMON U TJIOCKOCTBIO, MK TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrurcnsite 00bEMBI M IUIONIAAN TOBEPXHOCTEH MHOTOMPAHHHUKOB (ITpHU3Ma, MUpaMUIa) C
NpUMEHEHUEM (OpMyJ; BBIUUCIATH COOTHOILIEHUS MEXIy IUIOMIAJIMU MOBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOI'PaHHUKOB.



OnepupoBarh MNOHATUSMU: CHUMMETPUSI B IPOCTPAHCTBE;, LEHTP, OCb MU IJIOCKOCTh
CUMMETPHUH; UEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekars, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX (pUrypax, npeacTaBICHHYIO Ha YEPTEKAX U PUCYHKAX.

[IpumensaTp reomerpuueckue (akThl JUIsl PEHICHHs CTEPEeOMETPUUYECKUX  3ajad,
MPEIOJIaraloInX HECKOIBKO IIaroB pEIIeHUs, €CIH YCIOBUS NMPUMEHEHHS 3alaHbl B SIBHOM
dopwme.

[IpuMeHATH MpOCTEHNIINE MPOrpPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTCMBI ITPU PCHICHUHN CTCPCOMETPUICCKUX 3a1a4.

[IpuBoguTE mpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U JKHU3HH,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

HpHMerITB MOJIYYCHHBIC 3HAHUS Ha HpaKTI/IKe: AHAIIM3UPOBATE PCAIBHBIC CUTyalllu U
MMPUMCHATH HN3YYCHHBIC IIOHATUA B mponecce IIOHCKa pemIcHusA MaTEMAaTHYCCKHU
chopMyIUPOBaHHON MPOOJIEMBI, MOJEIUPOBATh PEATHHBIC CHUTYAIlMHd Ha SI3bIKE TEOMETPHH,
HCCIIeIOBATh TIOCTPOCHHBIE MOJIENM C HWCIIOJIB30BAaHHEM T'€OMETPUYECKUX IOHITHH U TEOpeM,
armapara aﬂre6p},1; peliaThb MPAKTUYCCKUEC 3a/la4M, CBA3aAHHBIC C HAXO0XKACHUEM I'€COMCTPUICCKHUX
BCIINYHNH.

11 KJIACC

OnepupoBarb HOHSTUSIMHU: LUWIMHpUYECKast MIOBEPXHOCTb, oOpasyroiue
UMIMHAPUYECKON OBEPXHOCTH; IIMJIMHJP; KOHUYECKasi IOBEPXHOCTh, 00pa3yloniie KOHUYECKON
MOBEPXHOCTHU, KOHYC; cepruiecKasi HOBEPXHOCTb.

Pacrio3naBath Tena BpaineHus (HMIMHIDP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI OJTYYEHHSI TEJ BpalllEHUSI.

KnaccudummpoBars B3auMHOE pacmosiokeHHE CPepbl U TUIOCKOCTH.

OnepupoBarh MOHATUSMHU: LIAPOBOM CErMEHT, OCHOBaHHE CETMEHTA, BBICOTA CETMEHTA,
[IapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJI0s, BBICOTA IIAPOBOTO CJIOS; IAPOBOU CEKTOP.

Boruncnsate 00BbEMBI U TUIOIIAAM TOBEPXHOCTEM TN BpaLIEHHs, T€OMETPHUUECKUX TEJ C
pUMeHEeHHEM HOopMYyII.

OnepupoBarh MOHATUSMHU. MHOTOTPAHHMK, BIHCAHHBIM B cepy M OMNUCAHHBIA OKOJIO
cdepsl; cdepa, BMCaHHAS B MHOTOIPAHHUK UJIM TEJIO BPAIllCHUSL.

BbruncnsiTe COOTHOLIEHHMS MEXIY IUIOMIAAIMU MOBEPXHOCTEH M 00BbEMaMU MOAOOHBIX
Ted.

N306paxkaTe u3ydaemble (UIYpbl OT PYKM U € IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbimonHsTh (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX DUTYD: BUJ
CBEpPXY, COOKY, CHH3Y; CTPOUTH CEYECHHUS TEJ BPAILECHHUS.

W3Bnekarb, MHTEPIPETUPOBATh U MPeoOpa30BbIBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX (pUrypax, npeacTaBICHHYIO Ha YEPTEKAX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh AEWCTBUS CI0KEHHUSI BEKTOPOB, BHIUUTAHUSI BEKTOPOB M YMHOKEHUSI BEKTOpa
Ha YHCJIO0, O0BACHATH, KAKUMH CBOMCTBAMH OHH 00JIaatoT.

[TpuMeHsTH paBuIIO Napaslienenunea.



OHCpI/IpOBaTI) TMOHATUSIMHA . ACKAPTOBBI KOOPAWHATHEI B IMPOCTPAHCTBC, BCKTOP, MOAYJIb
BCKTOpA, PaBCHCTBO BEKTOPOB, KOOPAWHATBI BEKTOpPA, Yrojld MCXKAY BCKTOpaMH, CKaJIApPHOC
IMPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPLI.

HaxomuTh cymMMy BEKTOPOB M MPOU3BEIACHHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJIIPHOC IMMPOU3BCACHUEC, PACKIaAbIBATh BEKTOP 110 IBYM HCKOJUIMHCAPHBIM BCKTOPAM.

3amaBarh IIOCKOCTh YpaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAHMHAT.

[IpumensTb reomerpuueckue (akThl JUIsI PEHICHHs CTEPEeOMETPUUYECKUX — 3ajad,
MPEIOJIaraloInX HECKOIBKO IIaroB pEIICHUs, €CIH YCIOBUS NMPUMEHEHHS 3alaHbl B SIBHOM
dopme.

Pemarsn HpOCTGﬁHIPIG TCOMETPHUICCKUE 3aaa4u Ha TPUMCHCHNEC BEKTOPHO-KOOPANHATHOTO
METO/Ia.

Penrate 3amayn Ha [OKAa3aTEIbLCTBO MAaTEMATHYECKUX OTHOIICHHHM M HaxXOXIEHHUE
reOMETPUUICCKUX BEJIIMYUH I10 o6pa3uaM HIIN aJlrTOpUTMaM, NPUMCEHASA U3BCCTHBIC MCTOAbLI IIPU
PECIICHUN CTAaHAAPTHBIX MAaTEMATUUCCKHUX 3a1a4.

[IpuMeHATH NpoCTEHIINEe MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTCMBI ITPU PCHICHUHN CTCPCOMETPUICCKUX 3aa4.

[IpuBoguTe mpUMEpPHl MAaTEMAaTUYECKHMX 3aKOHOMEPHOCTEH B IPUPOJE U JKHU3HH,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

HpHMerITB MOJIYYCHHBIC 3HAHUS Ha HpaKTI/IKe: AHAIIM3UPOBATE PCAIBHBIC CUTyalluu U
MMPUMCHAITH HN3YYCHHBIC IIOHATUA B mponecce IIOHCKa pemicHusA MaTEMAaTHYCCKN
chopMyIUPOBaHHON MPOOJIEMBI, MOJEIUPOBATh PEAThHBIC CHUTYAIlMH Ha SI3bIKE TEOMETPHH,
HCCIIeIOBATh TIOCTPOCHHBIE MOJIENU C HWCIIOJIB30BAaHHEM T'€OMETPUYECKUX TMOHITHH U TEOpeEM,
armapara aﬂre6p},1; peliaThb MPAKTUYCCKUEC 3a/la4M, CBA3AHHBIC C HAXOXKACHUEM I'€COMCTPUICCKHUX
BECIINYNH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoummuecTBo yacos DJIEKTPOHHbBIE
No HaumeHoBaHue pa3eioB U TeM (uudpossbie)
Kontpoasnbie | IIpakTHueckne
n/n HPOrpaMMbl Bcero o0pa3oBaTesibHbIE
padoTsI pa6oTsl
pecypchl
1 Baenenue B crepeoMeTpuio 10
) IIpsiMble M INIOCKOCTH B IPOCTPAHCTBE. 12 1
[NapanaenbHOCTh MPSAMBIX U IIIIOCKOCTEH
3 IMepreHMKYIAPHOCTD NPSMBIX 1 12
IIOCKOCTEH
4 Vsl MeXIY NPSIMBIMU M TIOCKOCTAMH 10 1
5 MHororpanHUKH 11 1
6 O0BEMBI MHOTOTPAHHUKOB 9 1
7 IloBTOpEHUE: ceueHus, pacCTOSIHUS U YIIIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBIE

HaunmenoBanue pa3jesioB u TeM nupposbie
Ne n/m P Kourpouasnbie | IIpakruueckue (uupp )

MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE

padoTsI pa6oTsl
pecypchl

Tena Bpanienus 12

OO6BEMBI Te 5

BekTophI ¥ KOOPIHHATHI B IPOCTPAHCTBE 10

TloBTOpenue, 06o0UIeHUE, 7 1

CHCTeMaTH3aINs 3HAaHHH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IIOYPOYHOE INIJIAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KosnuecTBo yacoB

Bcero

KonrposabHbie
pa6oTsl

IIpakTHyeckne
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uudposbie
odpa3oBaTe/IbHbIE

pecypcbl

OCHOBHBIC TTOHSTHS CTEPEOMETPHHU: TOUKA,
npsiMast, INI0CKOCTb, IPOCTPAHCTBO.
[NpaBuna n300paskeHUst HA PHCYHKAX:
U300paKeHUs IIOCKOCTEH, MapaIeIbHbIX
npsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[NoHsATHSA: IEpECcEKArONINECs TIIOCKOCTH,
TIepeCceKaroIuecs npsmMasi i II0CKOCTh

[oHsATHA: IEpeceKaroIUecs MIOCKOCTH,
MepeceKaroIuecs npsmasi i II0CKOCTh

3HaKOMCTBO C MHOI'OT'paHHUKaMHU,
I/I306pa)KCHI/IC MHOI'OTPAaHHUKOB Ha
PUCYHKaX, Ha MPOCKIHOHHBIX Y€PTEIKAX

HauansHble cBeneHns o KyOe U THpaMHuze,
uX pa3BEépTkU U Mozaenu. CeueHus
MHOTOTPaHHUKOB

HauansHble cBeneHns o Ky0e ¥ MHpamMHuze,
uX pa3BEépTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

[NonsTHe 06 aKCHOMAaTHIECKOM
MOCTPOSHUH CTEPEOMETPHU: aKCHOMBI
CTEPEOMETPUU U CIEJICTBUS U3 HUX




ITonsitrie 06 aKCHOMATHYECKOM

8 TIOCTPOCHHUN CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPHH U CIEACTBUS U3 HUX
IMonsTHE 00 AKCHOMATUYECKOM

9 MIOCTPOCHUH CTEPEOMETPHH: AKCHOMBI
CTEPEOMETPUH ¥ CICICTBHS M3 HAX
IMonsTHE 00 AKCHOMATHYECKOM

10 TIOCTPOCHHUHU CTEPEOMETPHU: AaKCHOMBI
CTEPEOMETPHH U CIESACTBUS M3 HUX
BzanmHOe pacnonokeHHe IpsIMBIX B

1 MIPOCTPAHCTBE: ITepeceKalolecs,
TIapauleTbHbIE U CKPEIIUBAIOIINECS
TIpsIMBIE
IMapannenbHOCTb MPSAMBIX U IUIOCKOCTEH! B

12 TIPOCTPAHCTBE: MapaIeNIbHBIE TIPSMBIE B
MIPOCTPAHCTBE; MAPaJUIENBHOCTD TPEX
TIPSIMBIX
IMapannenbHOCTH MPSAMBIX U IUIOCKOCTEH! B

13 npoctpancTie: [lapamiensHOCTh IpsIMOi 1
TIOCKOCTH

14 YTIIBI ¢ COHANpPaBIEHHBIMH CTOPOHAMU

15 VYron Mex 1y IpSIMBIMH B IPOCTPAHCTBE

16 VYron Mex 1y IpSIMBIMH B IPOCTPAHCTBE

17 [TapamienbHOCTb MIIOCKOCTEH:
napauieIbHbIe IIOCKOCTH

18 CBoiicTBa napauieNibHbIX IJI0CKOCTEN

19 [IpocTeiimme npocTpaHCTBECHHBIE (PUTYPHI

Ha IJIOCKOCTH: TETpa’p, KyO,




napauiejienumnen

20 IocTpoeHue cedeHuit

21 ITocTpoenue ceuennit
KonTponsHas pabota no teme "IIpsimele u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
INapannenbHOCTb MPSAMBIX U IIIOCKOCTEH"
[lepnenauKynapHOCTh MPMON U

23 IUIOCKOCTH: MEPIICHINKYISPHBIC PSMBIC B
IIPOCTPAHCTBE

24 IIpsmble napanienbHbIe U
NepIeHIUKY/SPHbIE K INIOCKOCTH

25 IIpsmble napannenbHble U
NepIeHIUKY/SPHbIE K INIOCKOCTU

2 IIpu3Hak nepneHIuKyIIPHOCTH IPAMON 1
MJIOCKOCTH

27 IIpu3Hak nepneHIuKyISpPHOCTH IPAMON 1
IJIOCKOCTH

28 Teopema o mpsAMOit epHEHAUKYISIPHOM
IJIOCKOCTH

29 Teopema o mpsAMOi epHEHIUKYISPHON
IIOCKOCTH

30 Teopema o mpsAMOi epHeH AUKYISPHON
IIOCKOCTH
IlepnenuKynsip ¥ HAKJIIOHHBIE. PACCTOSTHHUE

31 OT TOYKH JI0 TNIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 IJIOCKOCTU

3 Ilepnenukynsp ¥ HaKJIOHHBIE. PACCTOSTHUE

OT TOYKH A0 IUIOCKOCTH, PaCCTOSAHUEC OT




HpﬂMOﬁ JI0 TIJIOCKOCTH

Hepnex—mﬂxyﬂﬂp ¥ HaKJIOHHBIC. PACCTOSIHUE

33 OT TOUKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IPSAMOH 10 IIIOCKOCTU
[epnenuKkysp U HAKJIOHHBIE. PACCTOSHUE

34 OT TOUKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IIPsAMOH 10 IIIOCKOCTH

35 YIiibl B IPOCTPAHCTBE: YTOJ MEKIY
IIPSIMOM U INIOCKOCTBIO

36 JIByrpaHHBIN yroj, TMHEHHBINA YTon
JBYTPAaHHOI'O yrja

37 JIByrpaHHBIN yroj, TMHEHHBINA yron
JBYTPaHHOTO yria
[epneHMKyIAPHOCTD IIIOCKOCTEH:

38 MIPU3HAK IEPHEHAUKYISPHOCTH IBYX
IJI0CKOCTEN
IeprneHMKyAAPHOCTD IIIOCKOCTEH:

39 [IPU3HAK NIEPHEHAUKYIPHOCTH IBYX
IJI0OCKOCTEN
IlepnenMKyIpHOCTD MIOCKOCTEM:

40 IIPU3HAK IEePHEHAUKYIIPHOCTH ABYX
II0CcKoCTeH

41 Teopema o TpEX MepHeHANKYIIpax

42 Teopema 0 TpEX nepHeHIUKYIIpax

43 Teopema o TpEx mepreHIUKYIApaxX
KonTponbsHas paboTa o reMam

44 "[NepreHAUKYIAPHOCTD NPSIMBIX U

IocKoCTed" u ""YTIIbI MEX Ay IPAMBIMU U




IJIOCKOCTSIMH"

45

46

47

IMoHsATHE MHOTOTPaHHHKA, OCHOBHbIE
9JIEMEHTBI MHOTOTPaHHUKA, BBITYKIIBIE U
HEBBIIYK/Ible MHOTOI'DaHHUKH; Pa3BEPTKa
MHOTOTpaHHHKA

IMpu3ma: N-yronbHas npu3Ma; IpaHy 1
OCHOBaHUSI IIPU3MBI; IIPsIMast 1 HaKJIOHHAs
TIPU3MBI; OOKOBAs  TOJTHAS TOBEPXHOCTh
TIPU3MBI

[Tapamienenunesn, TpSMOYTOJIbHBINA
napajulesien e ] U ero cBoiicTea

48

[Mupamuna: N-yronbHas NMUpaMuia, TPaHH U
OCHOBaHHUE NUPaMHUIBI; OOKOBas U MOJHAS
MTOBEPXHOCTh MTUPAMUJIBI; IPABIIIbHAS U
yceu€HHas NHpamMuaa

49

50

51

[IpaBuiIbHBIE MHOTOTPAHHUKHU: TIOHATHE
MPAaBUIBHOTO MHOTOTPaHHUKA; TIPaBUJIbHAS
NpyU3Ma U NpaBUIIbHAS TUPAMU]A;
TIpaBWIIbHAS TPEYTOJIbHAS TMPaMHJIA
MPaBUIILHBIN TETPadAp; KyO
IIpencraBneHne o MpaBUIBHBIX
MHOTOTPaHHUKAX: OKTadIp, HOAEKa3Ip 1
HKOCAdIP.

CumMeTpust B IPOCTPAHCTBE. CUMMETPHS
OTHOCHUTEJIBHO TOUKH, NMPSIMOH, MJIOCKOCTH.
DIIEMEHTHI CHMMETPHUH B MTHPAMHUAX,
TapajuIeNenuIieiax, IpaBUIbHBIX
MHOTOTPaHHHUKAX




Breruncienue 31eMeHTOB MHOTOTPaHHHUKOB!

52 N 1
pEOpa, IMaroHaH, yriibl
[Tnomane OOKOBOW MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTH NPSMOM MPU3MBI, IIOLIA b 1
OCHOBaHUi, TeOpeMa 0 OOKOBOH
MTOBEPXHOCTH TIPSAMOM TPU3MBI
ITnomane 60KOBOW OBEPXHOCTH U
54 MMOBEPXHOCTH TPABUIIBHON TTUPAMUIBI, 1
TeopeMa o oA i 60KOBOM MOBEPXHOCTH
yCe4EHHOHN MUupaMuIbl
55 KontposnpHas paboTa 1o reme 1
"MHoOrorpaHHuku’
56 Ilonsitrie 06 06bEME 1
57 O0BEM nUpamMuIbI 1
58 O0BEM MUpaMUIIBL 1
59 O0BEM mUpamMuIbI 1
60 O0BEM nupamMuIbI 1
61 O0BEM PU3MBI 1
62 O0BEM PU3MBI 1
63 O0BEM pU3MBI 1
64 KonrponbHas padota 1o teme "O0bEMBI 1
MHOTOTPaHHHKOB"
IToBTOpeHue, 0000IICHHE CHCTEMATH3AIHUS
65 3HaHuil. [locTpoeHue ceuennii B 1
MHOTOTPaHHUKE
IToBTOpenue, 0000IICHHE CHCTEMATH3AIHS
66 3HaHUH. Berauciienue paccTosHuit: Mexy 1

ABYMs TOYKaMH, OT TOYKH 10 l'lpS[MOﬁ, oT




TOYKH 10 INIOCKOCTH, MEKIY
CKpEeIIMBarOIUMHUCS IIPAMBIMU

67 HtoroBasi KOHTpoIIbHAS paboTa

IToBTOpenue, 0600IIEHNE CHCTEMATH3ALHS
3HaHWUU. Beluniciienue yrios: Mexay

68 CKpPELUBAIOIMMUCS IPAMBIMH, MEXIY
IIPSMOM U IIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJIOB MEXIY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
IIPOI'PAMME

68




11 KJIACC

Ne n/m

Tema ypoka

Cdepa u map: ueHTp, paanyc, Juamerp;
TUTOIIA/b TIOBEPXHOCTH Chephbl
BzanmHoe pacnonoxenue cdepsl 1
IUIOCKOCTH; KacaTebHas INIOCKOCTh K
chepe; miomans chepst

H3o0paxenue cdepsl, mapa Ha
riockocTd. Cevenust mapa

KosinuecTBO yacoB

Bcero

KonrposabHbie
padoTsl

IIpakTH4eckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypcbl

LynuHAprYeckas MoBEPXHOCTH,
obpa3syronye DMIHHAPHIECKOH
MIOBEPXHOCTH, OCh IIMJINHIPHYECKOMN
MTOBEPXHOCTH

Lunuuaap: ocHOBaHMS 1 GOKOBast
MOBEPXHOCTH, 00pa3yoImas u ock,
IUIOIAAL OOKOBOM U MOJIHOMN
TIOBEPXHOCTH

W3o0paxeHne MIIHHAPA HA IUIOCKOCTH.
Pa3péprka unnunapa. Ceuenust
UIHHIPA (IIOCKOCTBIO, ApAJLIeTbHOM
WITH TIEPIEHUKY/SIPHON OCH LIMIHH/PA)
Konnueckast HOBEpXHOCTb, 00pa3yronme
KOHNYECKOH TIOBEPXHOCTH, OCh U
BEpIINHA KOHNYCCKON MTOBEPXHOCTH




KOHyC: OCHOBAHHE U BEPILINHA,

8 o0pa3syroliast ¥ 0Ch; IIOLIa b OOKOBO U
IIOJIHOM MOBEPXHOCTH
Yceuénnblil KoHyc: oOpasyouue u

9 BBICOTA; OCHOBAHHUS U GOKOBas
MMOBEPXHOCTh
N3o06paxeHne KOHyca Ha TIIOCKOCTH.
Pa3Béprka koHyca. CeueHust KoHyca

10 (TTOCKOCTBIO, MapauieIbHON
OCHOBAHUIO, M INIOCKOCTBIO, TPOXOAAIICH
Yepe3 BEpILINHY)

1 KomOuHamys Ten BpanieHus 1
MHOTOT'PaHHHKOB
MHororpanHuK, OITMCAHHBIH OKOJIO

12 chepsl; cdhepa, BiucanHast B
MHOT'OT'PaHHHK HJIH B TEJIO BPAILICHUS

13 [onstie 06 06véMme. OcHOBHBIE
CBOHCTBa 0OBEMOB Tel

14 O0BEM LUIIUHpA, KOHYCa

15 O0bEM 1Iapa 1 mionaas chepbl
[lonoGHbIe Tena B IPOCTPAHCTBE.

16 COOTHOILIEHUS MEXTY TUIOIAAIMKI
MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEI

17 KonrponbsHas pabota o remam "Tena
Bpauenus” u "O0bvembl Ten"

18 BekTop Ha IIOCKOCTH U B IPOCTPAHCTBE

19 CroxeHue U BBIYHUTAaHUE BEKTOPOB

20 YMHOK€HHE BEKTOpA Ha YHCIIO




21

PasnoxeHne BeKTOpa 0 TpEM
HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napajuiesienunena

22

23

24

Pemenue 3a1ay, CBA3aHHBIX C
MPUMEHEHHEM TIpaBUII JEUCTBHIL ¢
BEKTOpaMu

IIpsiMoyrosbHas cucreMa KOOpAUHAT B
npoctpancTse. KoopauHaTel BeKTOpa.
IpocTeiimue 3a1a4u B KOOpAUHATAX

VYrou Mexny Bekropamu. CkajsipHOe
MIPOU3BEICHUE BEKTOPOB

25

Brraucnenune YIJI0B MEXAY NPAMBIMU U
IIJIOCKOCTAMHA

26

KoopauHaTHO-BEKTOPHBIH METOJ IIPH
PCIICHHH FeOMETPHISCKHX 3a/1a4

27

KonrposnbHas pabota no reme "BexkTopbl
U KOOPMHATHI B IPOCTPAaHCTBE"

28

[loBTOpenue, 06061IeHUE U
cucTeMaru3anys 3HaHui. OCHOBHbIE
¢burypsl, GaxTel, TCOPEMBI Kypca
TUTAaHUMETPHU

29

IToBTOpEHME, 06001IIEeHHE U
cucreMaru3anus 3HaHui. OCHOBHBIC
¢burypsl, GakTel, TCOPEMBI Kypca
IUTAHUMETPUH

30

[loBTOpenue, 06001IeHNE U
CHCTEMaTH3allus 3HaHUH. 3a1adn
IUTAHUMETPUHU U METOJIbI UX PEIICHHUS




TToBTOpenue, 06001ICHHE U

31 cUCTEMAaTHU3alMs 3HaHW. 3a1auun 1
IUTAHUMETPUH U METO/IbI UX PEIICHHUS
[loBTOpenue, 06061IeHNE U

32 crcTeMarn3anus 3Hanuil. OCHOBHBIE 1
¢burypsl, GaxThl, TECOpPEMEI Kypca
CTepeoMeTpUr

33 Hrorosast KOHTpOJIbHAsE paboTa 1

34 IToBTOpEHue, 06061.ueH1fe " 1
cucTeMaTu3alys 3HaHHUi

OBLIEE KOJIMYECTBO YACOB I10 3

ITPOI'PAMME







YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI V151 VUEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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