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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa3oBaTEIbHOIO
CTaHAapTa CpPeJHEro oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMH,
IPEIbABISEMBIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHICKOrO0 0Opa30BaHUS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIIETECHIMSMH,
COCTaBJISIFOIMMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOTO, TMYHOCTHOTO M ITO3HABATEIBHOTO PA3BUTHSI TUYHOCTH O0YUYAIOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCIJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX W NPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHA OOydaromuxcs, (GOpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOH TI'PaMOTHOCTH, H3yY€HHs IPYTUX Y4eOHbBIX IUCLUIUIMH.
Pa3zButne y oOydaroumiuxcsi HpaBUJIBHBIX IPEICTABICHUH O CYIIHOCTH U IPOUCXOKIACHUU
TreOMETPUYECKUX aOCTpaKUMi, COOTHOIIECHHH PEATbHOTO M MICATBHOTO, XapaKTepe OTPAKCHHS
MaTE€MaTU4YeCKONW HAayKOM SIBIICHUU W IIPOLECCOB PEABHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTU4YECKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
crocoOCTByeT (OPMHUPOBAHHUIO HAYyYHOTO MHPOBO33PEHMS YHaAIMXCS, a TaKKe KayecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus sBiseTcss OOHMM K3 0a30BBIX IPEIMETOB HAa YpPOBHE CPEIHEro OOILEro
o0pa3oBaHus, TaKk Kak oOecledrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
HAy4YHOW HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllIeHUE, (GOopMHUpyeMOe MNpU H3YyUYEHUU OO0YYarOUIMMMCS MOHSITHHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKH JIOTMUECKUX YTBEPKJIEHUH B XOJ€ PpELICHUS
FEOMETPUUYECKHUX 3aJla4, YMEHHE BBIABUIaTh M OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS TPU PEIIEHHH 3aJad €CTECTBEHHO-HAYYHOI'O ILIMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBAaThCA B IPOCTPAHCTBE MIPaeT CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpueHTalusi uyeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0XO/IMMOE YCIOBHE €ro COLMAIbHOrO OBbITHS, (hopMa OTpakeHUs OKPYXKAroIero Mupa,
yCIIOBUE  YCIIEIIHOTO TMO3HAaHUS M  aKTUBHOIO IpeoOpa3oBaHUsl  JIEHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAMHSIET pa3Hble BUAbI YUEOHON U TPYAOBOM
NeSITebHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCCHOHANBHO Ba)KHBIX KauyecTB, MMO3TOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOI'O MBIIIJICHUS KaK Pa3HOBHUIHOCTH
00pa3HOro MBIIIJICHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B TIOJTOTOBKE K MpPaKTHYECKON
JESTEIbHOCTH 110 MHOTHM HaIlpaBJICHUSIM.

Llenb ocBOeHMsI MporpaMMbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— o00meo0pa3oBaTelibHOE U OOLIEKYIbTYpHOE pPa3BUTHE OOYYAIOLIMXCA uepe3 obecreueHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CUCTEMATHUYECKUX T'€OMETPUUYECKUX 3HAHUU U
JeicTBU, cienn(PUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEUTHOTO MPOI0JDKEHUST 00pa30oBaHUs 1O
CIEUAJIBHOCTSIM, HE CBSA3aHHBIM C IIPUKJIAJHBIM HCIIOJIb30BaHUEM I€OMETPHH.

[Iporpamma mo reoMeTpurd Ha 0a30BOM YpOBHE NpEAHA3HAYCHA IS OOYYaIOLIMXCS
CpeIHEH WIKOJIBI, HE HCIBITBIBABIIMX 3HAYUTENbHBIX 3aTPYJHCHUM Ha YpPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOHTH
o0Imye MaTeMaTHYeCKUe YMEHHUsI, CBA3aHHBIE CO CHEIU(PHUKON T€OMETPHH U HEOOXOAUMBIE ISt
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh N€OMETPHUIO
Oosee riyOOKO, €CIM B JAIbHEWUIIEM BOSHHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeSTEIbHOCTH.

JlocTikeHue 1es OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3azna4d. [IpuopureTHpIMU 3a1adyamMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIOTCS:

e (QopmupoBaHUE TMPEACTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOH KYJIbTYpbl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (dopMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BaXHEHIIINX MaTeMaTHUYECKUX MOJEINSX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPYKAIOIIET0 MUPA;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA YEPTEkKaX, MOJEISIX U B pPEaJIbHOM MHUpPE
MHOTOTPaHHUKU U T€Jla BpalleHMUS,;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IPOCTPAHCTBEHHBIX (pUTyp;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPDAaHHUKAX H
Teax BpallleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

® OBJAJICHHE AITOPUTMAMH PEIIEHUsS OCHOBHBIX THUIIOB 3a7ay; (OPMHUPOBAHHUE YMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pacCyX JE€HHS B  XOJI€  pPELICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 3a/1a4 C MPAKTUUYECKUM COJIEPKaHUEM;

® Dpa3BUTHE MHTEJUIEKTYQJIbHBIX W  TBOPYECKUX CHOCOOHOCTEH  oOydarommxcs,
MO3HABATEJIbLHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUH, KPUTHUYHOCTH MBIIIUICHUS;

e (opMmupoBaHue (PYHKIMOHAIBHOM TPaMOTHOCTH, PENICBAaHTHOM TE€OMETPUU: yMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYalUsX WM TPH HM3YYCHUH JAPYTHX Yy4eOHBIX NpPEIMETOB,
IPOSIBJIEHUS] 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (OpMyJIMpoBaTh HX Ha S3bIKE
FEOMETPUM M  CO3JaBaTh TIE€OMETPUYECKHE MOJEIHM, IPHUMEHATh OCBOEHHBIN
reOMETPUYECKU  ammapaT JUIsl peleHHs MNpPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
MHTEPIPETUPOBATH U OLICHUBATH IOJTYUYEHHbIE PE3yJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUN
B HayaJle €ero u3yuYeHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOTO TIIO3HAHUS, U
ornpenen€HHbIM 00pa30oM OpraHU30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT DPa3BHTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJHUPYET NPOTEKaHWE HWHTYUTHUBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMy U3yUEHHUIO TIPEeIMETA.

[Ipeamourenue OTAAETCS HArIATHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEAMETHO-NPAKTUYECKOU
JIesTeNIbHOCTH. Pa3BuTHE MNpOCTPaHCTBEHHBIX MPEACTAaBICHUM y ydwaluxcsi B Kypce
CTEepEOMETPUH MPOBOIUTCS 3a CUET pEIlIeHuUs 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEpHpPOBaHUE MPOCTPAHCTBEHHbIMU oOpazamu. CoznaHue oOpas3a MPOBOAUTCS C
OTIOPOi Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNU.

OcHoBHbBIE cojepxaTenbHble JuUHUM Kypca «['eomerpum» B 10-11 Kkaccax:
«MHororpanHukn», «IIpsiMble U TIIIOCKOCTH B IPOCTpAHCTBE», «Tena BpameHus», «Bektopel u
KOOpJMHATHI B IPOCTPAHCTBEY». POPMUPOBAHNE JTOTUUECKUX YMEHUN pacpeeisieTcsl HE TOIbKO



[0 COJAEPKATeNIbHBIM JIMHHUSM, HO W MO ToaaM oOOydeHHsl Ha YpPOBHE CpETHEro OOIIero
o0OpazoBaHusl.

Conepxanre 00pa3oBaHMS, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3oMm,
YTOOBl  OBJQJICHUE TI'ECOMETPUYECCKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISIOCH
MOCJIEIOBATEIbHO W TOCTYMATENbHO, C COONIOJICHUEM IPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATINCH B OOIIYI0 CHCTEMY I'€OMETPUYECKHX MPEICTABICHUA 00YyJaromxcs,
pactupsisi 1 yriayousis e€, 00pasyst IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun oTBoaMTCS 2 yaca B Hegento B 10 knacce u 1 yac B Hegento B 11
KJ1acce, BCEro 3a JBa roga ooydenus - 102 yueOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHCcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anMHOe pacnoiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapalJIeIbHbIE U
CKpemuBawIuecss npsaMmbsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
NapaJuleJbHble IPSMBIE B IIPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; I1APaUICIBHOCTh
IPSAMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YIOJI MEXKIY IpPSIMBIMU B
npoctpaHcTBe.  [lapamnenbHOCTh  IUIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBa
napajuieNbHBIX TiockocTei. [IpocTeiimume mpocTpaHcTBeHHbIE GUTYPBI HA TIOCKOCTH: TETPAdIP,
KyO, apayieNienuIe]]; IOCTPOSHUE CeYCHUH.

IlepneHguKyIIpHOCTH IPSAMOM M IJIOCKOCTH:  INEPHEHIMKYJSIPHBIE IpsIMBIE B
MPOCTPAHCTBE, NpsIMblEe MapajUieJ]bHbIE M MEPHEHIUKYJISPHbIE K IUIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM M IUIOCKOCTH, TEOpeMa O MpAMOW HNEepHeHAUKYISPHOU
IUIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOM M IIOCKOCTBIO; JBYTPaHHBIM YTOJI,
JIMHEHHBIN YroJl ABYTPaHHOro yriia. IlepneHauKyissp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PAcCTOSHUE OT NPSIMON [0 TIUIOCKOCTH, NPOEKIUs (GUIypbl Ha TIOCKOCTD.
[lepneH MKy ISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IIockocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHoOrorpaHHuKHu

IlonsiTMe MHOrOrpaHHUKA, OCHOBHBIC JJIEMEHTBI MHOTOIPAHHHUKA, BBIINYKIBIE U
HEBBIITYKJIbIE MHOIOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrojabHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IIPU3MBI.
[Tapannenenunen, NpsAMOYroJIbHBIN NapajuieNienune] U ero coicrBa. [lupamuaa: N-yromapHas
nupamMpia, TpaHM W OCHOBaHHME NHUpaMHbl, OOKOBas W MOJHAs MOBEPXHOCTh MHPAMMIBL;
npaBUjbHAasl W YCEU€HHas MHUpaMUja. OJIEMEHThl MNpuU3Mbl W nOupamuibl. [IpaBuiibHBIE
MHOTOI'PAHHUKHU: TOHSATHE IPABUIBHOTO MHOIOIPAHHHUKA; MPABWIbHAS IPU3Ma W IIpaBUIIbHAsS
NUpaMKJIa; MpaBUiIbHAas TPEyrojbHas MUpaMKaa U MpaBUIbHBIN TeTpasap; KyO. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
MMAPAMUIBL.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPAMOH, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, apajuiejenuneax, NpaBuibHbIX MHOIOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, TuaroHanu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TIMOBEPXHOCTH TpsAMO mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMHUpamMuAbl, TeopeMa O Iulouiaau yceu€HHo mnupamuiabl. [loHsTHe 00 00BEME.
O06BEM nupamMuisl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMAIIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.



11 KUIIACC

Tesa BpalieHus

[MunuHapuyeckas MOBEPXHOCTh, O0Opa3ylolIUe UWIMHIPUYECKONH IOBEPXHOCTHU, OCh
HWIMHIpUYEcKOl moBepxHocTu. Lunmuap: ocHoBaHUsS M OOKOBasi IOBEPXHOCTh, 0Opa3ytomnias u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3ylolMe KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, O0pa3ymoollas U OCh; IUIOIIAIb
OOKOBOM U TOJHOM MOBEPXHOCTU. YCEUEHHBIN KOHYC: 00pa3ylollie M BBICOTA; OCHOBAHHS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: uentp, paaudyc, AUaMeTp; IUIOMIAJL IMOBEPXHOCTH cdepsl. Bzammnoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYca.

KomOuHanmuu Tten BpaiieHWss U MHOTOTPaHHMKOB. MHOIOIpaHHHK, OINHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue o0 o0béMe. OcHOBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJIBHOTO TMapaiienenumnena u cieactsust u3 He€. O0bEM munuHapa, konyca. O0bEM
nrapa ¥ riomasib cQepsl.

[TomoGuble Tenma B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOMANSIMHU TTOBEPXHOCTEH,
00BEMaMu ITONOOHBIX TEIN.

Ceuenuss nunuHApa (MapaUieibHO M NEPHEHIUKYJSIPHO OCH), CEUeHHUs KOHyca
(mapaienbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIIUHY ), CEUECHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockoctu U B npocTpaHcTBe. Cl0KeHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpPa Ha 4ucio. PasjoxkeHue BekTOpa MO TpEM HEKOMIUIaHapHBIM BekTopam. IlpaBumio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM TPaBWII JCHCTBUI C BEKTOpaMH.
IIpssmMoyronbHas cucrema KOOpAHMHAT B mpocTtpaHcTBe. KoopamnHarsl Bektopa. Ilpocreimme
3a7a4yl B KOOpJAMHATax. YTrojd Mexay BekropamMu. CKalspHOE NPOU3BEIEHUE BEKTOPOB.
Beruuciienue yrimoB Mexay OpsSMBIMH U IUIOCKOCTSIMH. KoOpAMHAaTHO-BEKTOPHBIH METOA IpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHUS IporpamMmbl yuyeOHoro mnpeamera «MaTeMaTHKa»
XapaKTepU3yIOTCH:

I'paxxnanckoe BocnuTanmue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOLIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHHA, MpOIEnyp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX QYHKIMSIMHU M Ha3HAYEHUEM.

ITaTpuoTnyeckoe BoCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MAEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YECKOW WIKOJIbI, K HCIIOJb30BAaHUIO ITHUX
JOCTHO)KEHUH B IPYyTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyX AeHUH; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3JInyHbIX BUI0B UCKYCCTBaA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MPHUMEHATh MaTeMaTW4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas dusnueckas
AKTUBHOCTh); (PU3MUECKOr0 COBEPIICHCTBOBAHHUS, IPU 3aHATUAX CIIOPTUBHO-0370POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LEHHOCTU TPYIOJIIOOUS; MHTEPECOM K DPA3IUYHBIM
chepam mpodhecCuOHATBEHON AESITENTbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyaylei mpodeccuu U peasn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa30BaHMIO U
caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pelIeHnr IPAKTUYECKUX 3a/1a4 MaTeMaTUYeCKOil HarpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYyJIbTYpbl, MOHUMAHHEM BIHSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HAa COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
[J100aTbHOTO  XapakTepa JSKOJIOTMYECKUX MpoOJieM; OpUEeHTaluuel Ha  INpUMEHEHHE
MaTeMaTHYeCKUX 3HAHMUHN I pelIeHus 3a/ad B 00JIaCTH OKPYXKAIOLIEH cpesbl, MIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYXKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOI'0 O3HAHMA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOLIECTBEHHON MPAKTHKH, TOHUMAaHHEM MaTeMaTHYecKOW HayKu Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTEMaTHUKU M MAaTEMaTU4YECKOW KyJIbTYpOH KaK CpPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOCKTHYIO M  HCCIIECJOBATEIBCKYIO JEATEIbHOCTDh
WHAWBUYAJIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO TpeameTa « MaTemMaTukay
XapaKTepU3yIOTCSl ~ OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCBUAMY, — YHUBEPCANbHLIMU — pPecyIsmUeHbIMU
oelicmeusmu.

1) Vhusepcanvnvle noznasamensmsle oeticmeust, obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomamso ¢ ungopmayueti).

Ba3oBble Jioruueckue eiicTBUA:

® BBIBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUAMH; (HOPMYIHUPOBATH OMpEICNICHUs TMOHATHU;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOJIUMOTO aHAIIN3A,

® BOCIPHHHMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpeajaraTb KPUTEPUH MJS BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JIeNaTh BBIBOJIBI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTEILHO JOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPKIACHHUM (TIPSMBIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIUIO, WPHUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 pemieHus y4eOHOHM 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3soBble ucciienoBare/ibCKie 1eHCTBUSA:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIHpoOBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMOE W JIlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTW4eCKOro OOBeKTa, SBJICHHS, IpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SIBICHUSMU, IPOIIECCAMU;

® CaMOCTOATENbHO (hOpMyIHpOBaTh OOOOIIEHHS W BBIBOJBI IO  pe3ylbTaTam
MPOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTH MOTYyUYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHHIA;



IMPOrHO3UPOBATH BO3ZMOXKHOC Pa3BUTUC IIPOLECCA, a TAKIKE BbIABUTaTh MPEAITOIOKCHUA
0 €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Paborta ¢ unopmanmeii:

BBISBIIATH AeDUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIS OTBETa HA BOIPOC U
JUISl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAJIW3HPOBATH,
CHCTEMaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypUpOBaThb HHQOpPMALMIO, TNPEACTaBIATh €€ B  pa3lu4HbIX Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHPOPMAIMU MO CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHhusepcanvnvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcms
COYUATILHBIX HABLIKOB 00YYAIOUUXCAL.
Oo0wmenne:

BOCIIPUHHUMATh U (POPMYIHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHSAMH U LEIIMHU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHUS B YCTHBIX M
NHCEMEHHBIX TEKCTaX, J1aBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTY4EHHBIH pe3yJIbTar;

B X0/1¢ 00CYKJICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TEMBbI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAITb CBOU CYXKACHUA C CYXIACHUAMU APYIruX YYAaCTHHUKOB JOUajiora,
0oOHapy’KUBaTh Pa3IMune U CXOJCTBO MO3ULUI; B KOPPEKTHOH (hopMme (hopMyIHpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NpPEJCTaBIATh PEe3YyJIbTAaThl PELICHUS 3a]auu, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € y4€TOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBO:

MOHUMATh U HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYaIbHON pPaOOTHI
IMpU  pelIeHnd Y4eOHBIX 3a7ad; MPUHUMATH I1I€JIb COBMECTHOW JESTEIHHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensrtb BHABI padoT,
JIOTOBApUBAThCA, OOCYXJIaTh TMpollecC W pe3ylbTaT paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYNIOBBIX opMax padboThl (00Cyx aeHMSI, 0OMEH MHEHUN, «MO3TOBBIC
ITYPMB» W HWHBIC); BBHINIOJHATh CBOK YacTh pabOThl W KOOPJAMHHPOBATH CBOU
JEHCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT MO0 KPUTEPHUIM, CHOPMYTHMPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHSL.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33]]auH, BHIOUPATh CIOCO0 PeLIeHus C y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BIAJCTh HAaBBIKAMM I103HABATEIbHONW pedieKCUH KaKk OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENbHBIX IPOLIECCOB, HMX Pe3yJbTaToOB; BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a/1a4i;

® MpeABUAETh TPYJIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3a7aud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAJICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCJIOBUAM, OOBSACHATH HPUYUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHUS pPe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYJISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccudunupoBaTs B3auMHOE paclooKeHUE MPSIMbIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPAaHHOTO yria, pedpo
JBYTPAHHOIO yTJja; JIMHEHHBIA yroJ ABYTPaHHOI'O YIJIa; FpaycHas Mepa JByTpaHHOTO yrIJa.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBINYKJIBIH M HEBBINYKJIbII MHOTOIPaHHUK,
3JIEMEHTbl MHOTOTPaHHUKA, TPABUIILHBI MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (MMPaMUAA; MPHU3Ma, MPSIMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIIUU
(BBIMYKJIBIE M HEBBINYKJIblE MHOTOTPAHHUKHU; TPaBUJIbHbIE MHOTOTPAHHUKHU; MpSMbIE U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIE/IbI).

OnepupoBaTh NOHATUSAMH: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOIPAaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJT CIIEJIOB.

CrpouTh ceueHHs: MHOTOIPAaHHUKOB METOJOM CJEJOB, BBIIOIHATH (BBIHOCHBIE) IJIOCKUE
YepPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUI CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXJACHHE TEOMETPUYECKHMX BEJIMYMH 10 oOpaslaM WId
aIropuT™MaM, TMPUMEHSS HU3BECTHBIE AHAJUTHUECKHE METOJbl TMPHU PEUIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 3a7ad Ha BBIUMCICHHE PACCTOSHUN MEXIy ABYMs TOUKAMH, OT TOYKH 10
IPSIMOM, OT TOYKHU 10 INIOCKOCTH, MEX1Y CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemarp 3amaun Ha HaxO0XJAECHHE TEOMETPUYECKHMX BEJIMYMH 10 oOpaslaM WId
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE aHAJUTHYECKHE METOJbl MPU PEUICHUH CTaHIapTHBIX
MaTEMaTUYECKUX 337a4 Ha BBIYHUCIEHHE YIJIOB MEXAY CKPEIIMBAIOIIMMUCS MPSIMBIMH, MEXIY
IPSIMON M TIOCKOCTBIO, MEXAY TUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTENH MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npyUMeHeHHeM (OpMYJI; BBIUUCIATH COOTHOIIEHUS MEXIy IUIOMAASIMH IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PHUrypax, MPEACTABICHHYIO Ha YePTEkKax U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX 3ajad,
nmpeamnojgaratomux HECKOJIBKO IaroB pCIICHHA, C€CJIW YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEUIINE MPOrpaMMHBIE CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJLE U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYeHHbIC 3HAHHS Ha MPAKTHUKE: aHAIW3UPOBATh pEajbHbIC CHUTYyallud H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYECKH
chopMyIMPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SI3BIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIIOJIb30BAHHEM I'€OMETPHUUCCKHUX IOHATHH M TEOPEM,
anmapata anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOKICHUEM M€OMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HWIMHpUYECKast TIOBEPXHOCTH, oOpasyroriue
[WIHHIPAYECKON TTOBEPXHOCTH; IMJIMHIP; KOHUYECKAsi IOBEPXHOCTH, 00pa3yOIINe KOHUIECKON
MIOBEPXHOCTH, KOHYC; C)eprUuecKast TOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOTyUEHUs Tl BpaIllCHUS.

KnaccuduiupoBars B3auMHOE pacmtoiioskeHHe cPepbl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMHU: IAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
[IApOBOIA CIIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIYHCIsATE COOTHOIICHHUS] MEXAY IUIOMIA[IIMUA TOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
TEIL

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

BrInonHATE (BEIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (QUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAITHIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpaxX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKCHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YHCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIJIafoT.

[TpuMeHsTh paBUIIO Mapaieenue/a.



OnepupoBaTh MOHATHAMH: JCKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJh
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPAMH, CKaIspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMILIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEX/Y BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (HakThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIU YCJIOBUs NMPHUMEHEHHS 3aJaHbl B SIBHOU
dbopwme.

Pematp mpocreiinye reoMeTpuuecKre 3aa9d Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TFCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WU aIrOPUTMaM, PUMEHSSI WU3BECTHBIC METOJIbI MPH
pEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEBIC CPEIICTBA H JIIEKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[lpuBoUTE TpPUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOAC U IKH3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHTYaIlUd U
OPUMEHATh  HM3YYCHHBIC TOHSATHUS B  MPOIECCe IOMCKA  PEIICHUS  MaTeMaTHYECKU
c(OpPMYIIMPOBAHHOW TPOOIEMbI, MOACIHPOBATh PEAIbHbIC CHTYAallMd Ha S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEIU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUUH U TEOpEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3aa9H, CBI3aHHBIC C HAXO0XJICHHEM IeOMETPHYSCKHIX
BEJIMYKH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Konrtpoabusbie IIpakTnueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThbI
pecypcbl
1 BBenenue B crepeoMeTpuio 10
5 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [eprieHAUKYIAPHOCTH MPSIMBIX U 12
IIJIOCKOCTEN
4 VYIubl MeXAY IPSAMBIMU U IUIOCKOCTSMH 10
5 MHororpaHHUKH 11
6 OO6BbEMBI MHOTOI'PaHHUKOB 9
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 1 0




11 KJIACC

KoauyecTBo 4yacoB DJIeKTPOHHbBIE

HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne i/m P Konrposbuble IIpakTHyeckue (upp )

NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThbI
pecypchl

Tena BpaieHus 12

OO0BEMBI TET 5

BekTopsl 1 KOOPAMHATEI B IPOCTPAHCTBE 10

[ToBTOpeHME, 0000IIECHNE, 7 1

CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoauuecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Koutposbuble IIpakTHyeckue 06pAI0BATENLHEIE
padoThI padoThbI pecypes:
OCHOBHBIC TIOHSITHSI CTEPEOMETPHH: TOYKA,
npsiMasi, TNIOCKOCTh, MPOCTPaHCTBO. [IpaBuia
1 n300paKeHUs Ha PUCYHKAX: N300paKCHUS 1 https://resh.edu.ru/
TUIOCKOCTEH, MapajlIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHbI OTPE3Ka
) [MousTHA: TIEpeceKaroIuecs IOCKOCTH, 1 https://resh.edu.ru/
MepEeCceKaroIINecs MPsMasi U TIOCKOCTh
3 [ToHsTHS: IEepeceKarouecs MIOCKOCTH, 1 https://urok.1c.ru/
nepeceKaroIrecst mpsMasi ¥ II0CKOCTh
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
4 M300pakeHre MHOTOTPaHHUKOB Ha 1 https://resh.edu.ru/
PHUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEIKAX
HauanpHble cBefieHNs 0 KyOe v mUpamMu/Ie,
5 WX Pa3sBEPTKU U MOJICITH. gequI/Is[p 1 https://urok.1¢.ru/
MHOTOTPaHHHUKOB.
HauanbHble cBeieHNs 0 KyOe v mupamMu/Ie,
6 uX pa3BEépTkU 1 Mojenu. CedeHus 1
MHOTOIPaHHHKOB
[TonsiTHE 00 aKCMOMATUYECKOM TTOCTPOSHHU
7 CTEpEOMETPUU: aKCHOMBI CTEPEOMETPHUH U 1 https://resh.edu.ru/

CICACTBUSA N3 HUX




Ilonsatue 06 akCHOMATUYECKOM IIOCTPOCHHU

https://urok.1c.ru/

TUIOCKOCTH: TETPadp, KyO, mapasuiesnenumnes

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CIICZICTBUS U3 HUX
[TonATHE 06 aKCHOMAaTUYECKOM ITOCTPOEHHUH
9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U
CIIEICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH
10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U
CJICZICTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIx B
11 MPOCTPAHCTBE: MEePECeKArOIIUecs, https://resh.edu.ru/
napajuieNIbHbIe M CKPEIINBAIOLINECS TPSMBIC
[TapannenbHOCTh NPSMBIX U TUIOCKOCTEH B
12 MPOCTPAHCTBE: apaljiesIbHbIC TIPSMBIC B https://urok.1c.ru/
MIPOCTPAHCTBE; MapaIEIbHOCTh TPEX
TIPSIMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
13 npoctpancte: [lapanienbHOCTh NpsAMOil 1
IJI0CKOCTH
14 VYTIBl ¢ COHAINpaBIEHHBIMU CTOPOHAMH.
https://urok.1c.ru/
15 Yros Mexay NpsIMBIMHU B ITPOCTPAHCTBE
16 Yoy MeXIy NIpSMBIMU B IPOCTPAHCTBE
17 [TapannenbHOCTh MIOCKOCTEM: httos://resh.edu.ru/
napaiesIbHbIe TUIOCKOCTH.
18 CaolicTBa mapajuieIbHbIX IIOCKOCTEMN
19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPBI HA https://resh.edu.ru/




20

[Toctpoenue ceueHui.

21 IToctpoenue ceuenuit
O6o06maromuii ypok mo teme "[Ipsmbie u

22 MIJIOCKOCTH B IPOCTPAHCTRBE.
[TapanmnenbHOCTb NPSAMBIX U IJIOCKOCTEN".

93 [lepneHIUKYISAPHOCTD NPSAMON U MJIOCKOCTH: httos://resh.edu.ru/
NIEPICHIUKYJISIPHBIE NIPSIMBIE B IIPOCTPAHCTBE

24 [IpsimMble napasienbHble U
HEPIEHIUKYJISIPHBIE K IITIOCKOCTH

o5 [IpsimMble napasienbHble U
MEPIEHIUKYISIPHBIE K IIJIOCKOCTH

26 [Ipu3HaK nepneHuKyISIPHOCTH IPSIMOU U
IJIOCKOCTH

97 [Ipu3Hak nepneHAuKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH

28 Teopema o npsiMO NepIIEH UKYIIAPHON https://resh.edu.ru/
IIJIOCKOCTH

29 TeopeMa 0 npsIMOM NEpIIEH AUKYIIAPHOU
IJIOCKOCTH

30 Teopema 0 npsiMO NTEpIIEH UKYIIIPHOU
IIJIOCKOCTH
[lepnieHIuKyIsIp ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH
[lepnieHIMKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

33 [lepneHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE




OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IIJIOCKOCTH

[lepnieniuKyIsip ¥ HAKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM [0 INIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM
U TIOCKOCTBIO

36 JIByTpaHHBIN yroJI, TMHEHHBIN yroil https://resh.edu.ru/
JBYTPaHHOI'O yria

37 JIByrpaHHbIN yroJi, TMHEHHBIN yro
JBYTPaHHOIO yria

38 [lepneH MKy IAPHOCTD INIOCKOCTEM: IPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTEH

39 IlepneHIMKYIAPHOCTD IJIOCKOCTEN: IPU3HAK
MEPIEeHIUKYISIPHOCTH JBYX IIOCKOCTEH

40 IlepneHIMKYISAPHOCTD IJIOCKOCTEMN: IPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

41 Teopema o TpEX mepreHANKYIApax. https://resh.edu.ru/

42 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

43 Teopema o TpEX mepreHANKYIIpax
O6o0muiaromuit ypok mo reMam

44 "[IeprieHINKYIAPHOCTD NPAMBIX U
mIockocTel" n "YTibel MEXy NPSIMBIMU U
II0CKOCTAMU"
IloHsTHE MHOTOIpAaHHUKA, OCHOBHBIE

45 3JIEMEHTBHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U

HCBBIITYKJIBIC MHOT'OT'PDAHHUKH, pa3BépTI<a
MHOI'OrpaHHuKa




46

47

48

[Ipu3ma: N-yrosbHas npu3Ma; TpaHu U
OCHOBaHMS IPU3MBI; IpsiMasi U HAaKJIOHHAs
puU3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
MIPU3MBI

[Tapannenenumnen, NpAsMOYTroJIbHBII
napajuiesienumne/1 U ero CBoicTaa
[Mupamua: N-yrojipHas nupaMuia, TpaHu U
OCHOBaHUE MHUpPaMUbl; OOKOBas U MOJTHAS
MOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U
yceuéHHas nmupaMua

https://edsoo.ru/

49

[IpaBuiibHBIE MHOTOI'PaHHUKHU: [TOHSITHE
[IPaBWJIBHOI'O MHOTOTPAHHUKA; IPaBUJIbHAS
IIpU3Ma U MpaBUWIbHAS MUPAMUJA;
IIpaBUJIbHAS TPEYTOJIbHAS MUpaMUIa U
NIPaBUIIBHBIN TEeTpasap; KyO

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOIpaHHHUKAX: OKTa3/p, TOJAEKadIp U
MKOCA3P.

https://resh.edu.ru/

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOYKH, TPSMOM, TNIOCKOCTH.
DneMeHThl CUMMETPUU B IUpaMuax,
napajuiejenuIenax, NpaBuiIbHbIX
MHOT'OTPaHHUKAX

52

53

Boruncnenue 3J€eMEHTOB MHOTOTPAaHHHUKOB!
péOpa, TuaroHasu, yribl

[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM
MIOBEPXHOCTHU NPSIMOMN IPU3MBI, IUIOIAb
OCHOBaHMH, TeopeMa 0 OOKOBOH
ITOBEPXHOCTHU NPSIMOM IIPU3MBI

https://resh.edu.ru/




[Tnomans 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHON MUPAMUIBI,

>4 TeopeMa O IO OOKOBOI MOBEPXHOCTH 1
YCEUEHHOW MUPaMUbI
55 O6o0maromuii ypok 1mo Teme 1
"MHuororpaHHuku"
56 [TonsiTue 06 00BEME. 1 https://resh.edu.ru/
57 O0BEM nupamMuIbI 1 https://resh.edu.ru/
58 O0BEM TUpaMuIBI 1
59 O0BEM nupamMuIbI 1
60 O0BEM TUpaMuIBI 1
61 OO0BEM IPU3MBI. 1 https://resh.edu.ru/
62 O06BEM TPU3MBI 1
63 OO0BEM TTPU3MBI 1
64 O6o6matonuit ypok mo teme "OObEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHui. [locTpoeHune ceuenuit B 1
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BpruKcCIIeHne pacCTOSHUM: MEXIY
66 JBYMSI TOYKaMH, OT TOYKH JI0 PSMOH, OT 1
TOYKHU J0 TIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 Wrorosas koHTpoJIbHAs paboTa. 1
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3AIIHS
68 3HAHWUW. BplunciaeHne yrioB: MEXIy 1

CKpCHIUBAIOIIUMUCH ITPAMBIMHU, MCIKIY




MPSIMOM U TUIOCKOCTbIO, IBYTPAaHHBIX YIJIOB,
YTJIOB MEXAY MIIOCKOCTSIMU

~ OBILEE KOJIMYECTBO YACOB IO [IPOTPAMME 68 |



11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, inamerp;
IO/ IOBEPXHOCTH Chephl
B3aumMHoe pacrionoxeHue chepbl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

N3o6paxenue chepsl, mapa Ha
wiockoctu. CeueHus mapa.

]_II/IJII/IHIIpI/I‘-IeCKaSI IMOBCPXHOCTD,
o0pa3yroue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb HHHHHHPHHCCKOﬁ
MMOBEPXHOCTH

Hununapap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yrolias U OCh;
IUIOIIA s OOKOBOM M IOJHOM
IOBEPXHOCTH

N300parkeHre HUIMHAPA Ha TNIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus
HMWIMHIPA (TUI0CKOCTHIO, MapaieIbHON
WA TIEPIICHINKYIJIIPHON OCH IIWJIHHIPA)
Konnueckas moBepxHOCTh, 00pa3yroliye
KOHMUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW TOBEPXHOCTH




KOHYCZ OCHOBAHUEC U BEPIIWHA,

8 o0pa3yroIias ¥ 0Ch; IIIOMAAh OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIme u

9 BBICOTA; OCHOBaHUs U OOKOBast
MIOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIIbHON
OCHOBAHHUIO, U ITIOCKOCTBIO, TPOXOISIICH
4yepes BEePIIUHY)

1 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIUCaHHAS B
MHOTOTPaHHHK WJIN B TEJIO BPALICHUS

13 [Tonsarue 06 06béme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM HuIMHIpa, KOHYcA.

15 O06bEM mapa u wiomaask cheps
[Tomo6HbBIE Tena B MPOCTPAHCTBE.

16 CoOTHOIICHUS MEXTY TUIOIIAISIMHI
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

17 O6o0maromuii ypok mo teMam "Tema
BpameHus" u "O0beMbl Ten"

18 BekTop Ha IMJI0OCKOCTH ¥ B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB.

20 YMHOXEHHE BEKTOpa Ha YHCIIO




21

22

23

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuiio
napajuieJenunea

Pemenue 3a1ay, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimue 3a1aun B KOOpAUHATaX

24

25

26

VYron mexay Bekropamu. CkajsipHOe
MIPOU3BE/ICHNE BEKTOPOB
Boruncnenue yrioB Mexay NpsSIMbIMU U

IIJIOCKOCTAMU

KoopauHaTHO-BEKTOPHBIN METOM MPH
pelIeHNU TEOMETPUYECKUX 3aau

27

28

29

30

O6o0maromuii ypok mo teme "BekTopsr
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNE 1
cucreMarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHUEe, 06001IEHNE 1
cucreMarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEeHUEe, 06001IEHNE 1
cucTeMaTH3alus 3HaHU. 3a1aun
TUTAHUMETPUH U METOJIbI UX PCIICHHUS




[ToBTOpEeHME, 0000IIEHNE U

31 CUCTeMAaTH3alvsl 3HaHUH. 3a1a4n 1
TUTAHAMETPUU B METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U
39 cucrtemaTusanus 3Hanuii. OCHOBHBIE 1
¢burypsl, pakTel, TEOPEMBI Kypca
CTEpEOMETPUH
33 Hroroast koHTpoIbHAs padoTa. 1 1
34 [ToBTOpenue, 0600IIEHNE 1 1
CUCTeMAaTH3aI¥sl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 34 1

I[TPOT'PAMME
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