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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHAapTa CpPeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMH,
IPEIbABISEMBIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHICKOrO0 0Opa3oBaHUS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBHIMH  KOMIETECHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOT O, TMYHOCTHOT'O M ITO3HABATEIBHOTO PA3BUTHSI TUYHOCTH OOYUYAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxkHocTh yueOHOro Kypca TeoMEeTpUHM Ha YpOBHE CpelHero oOIiero ooOpazoBaHUs
00yCIIOBJIEHa MNPAKTHYECKONW 3HAYMMOCTHIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTUSA OOydaromUXcs, (GOPMHPOBAHUS
(YHKIMOHATIHHONH MaTeMaTH4eCKOW TPaAaMOTHOCTH, W3YYEHHUS NIPYTHX YYEOHBIX TUCIIMILIHH.
PazBute y oOyuaromiuxcs NpaBUIIBHBIX MPEACTABICHUM O CYHUIHOCTH M MPOUCXOXKIECHUU
FEOMETPUUECKUX a0CTpaKIM, COOTHOIICHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAayKOH SIBIICHUW U IIPOLIECCOB PEABHOIO MHUPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJIM MATEMAaTUYCCKOTO MOJACIMPOBAHUA B HAYYHOM IIO3HAHWMUW W B IIPAKTUKC
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YYAIIMXCS, a TaKXKe KauecTB
MBIIUICHHSI, HEOOXOUMBIX JIJISl a1allTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcsl OJHMM K3 0a30BBIX TIPEJIMETOB Ha YpPOBHE CPEIHETO OOIIero
06pa3OBaHI/I$I, TaK Kak 00ecCIeYMBaeT BO3MOKHOCTD HN3YYCHUA KaK AWCHUILIMH C€CTCCTBCHHO-
HAYYHOW HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIIUIEHHE, (HOPMUPYEMOE MPU H3YYEHUH OOYYaroIUMHCS MOHATHHHBIX
OCHOB TCOMCTpHMHM M TMOCTPOCHUH MLECIOYKH JIOTHYCCKUX YTBep)KIleHI/Iﬁ B XOJAC pCUICHUA
TCOMETPHUUICCKUX 3aaa4, YMCHHC BBIABHUIaTb W ONPOBCPratb THUIIOTE3bl HEIMOCPCIACTBCHHO
UCTOJB3YIOTCS MPU pEIIeHUM 3a7ad eCTECTBEHHO-HAy4YHOIro IMKJIa, B YaCTHOCTH M3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHpOBATHCS B MPOCTPAHCTBE WIPAET CYHIECTBEHHYIO pOJb BO BCEX
o0macTsaX HesaTenbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0XO/IMMOE YCIOBHE €ro COIMAJIbHOrO OBbITHS, (hopMa OTpakeHUs OKPYXKAloIero Mupa,
yCIOBHE YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  INpeoOpa3oBaHUs  JeHCTBUTENBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHAET pa3Hble BUAbI Y4eOHOH U TPy 10BOM
ACATCIIbHOCTH, ABIACTCA OOAHUM U3 HpOCbeCCI/IOHaJ'H)HO BAXXHBIX Ka4YC€CTB, IMOOTOMY aKTyalJibHa
3ajada GOpPMHUPOBaHUS Yy OOYUYArOMIUXCS MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3sHOBUIHOCTH
00pa3HOr0 MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K IPaKTHYECKOH
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Ilens ocBOEHUS MporpaMMbI yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM ypOBHE O0yUCHHs
— 00meo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE pa3BUTHE OOYYaIOUMIMXCS dYepe3 oOecredeHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NecTBUH, crienu(UUHBIX T€OMETPUH, BO3SMOXHOCTH YCIELTHOTO MPOI0JDKEHNs 00pa30BaHus Mo
CHEINAIbHOCTSIM, HE CBA3aHHBIM C MPUKJIAHBIM HCIIOIb30BAHUEM [€OMETPHUH.

[Iporpamma mo reomerpuu Ha ©0a30BOM ypOBHE IMpelHa3Hau€Ha Uig OO0y4aroluxcs
CpGI[HCfI MIKOJBbI, HE HCIIBITBIBABIINX 3HAYUTCIBbHBIX Sany,Z[HCHI/Iﬁ Ha YPOBHC OCHOBHOI'O



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYeCKUEe YMEHUS, CBA3aHHBIE CO CIEIU(PUKON T€OMETPHUH U HEOOXOAUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh N€OMETPHUIO
Oosee riyOOKO, €Cli B JaIbHEHUIIEM BO3HUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
poecCuOHaNBHOM NeSTebHOCTH.

JlocTikeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIOTCS:

e (QopmupoBaHUE TMPEACTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOH KYJIBTYpHl H

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BaXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPYKAIOIIET0 MUPa;

e (QopmupoBaHuE yMEHMs DPACIIO3HABATh HA 4YEPTEkKaX, MOJCNIAX U B pEaJbHOM MHUpPE
MHOTOTPaHHHUKU U TeJla BpalleHMUS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX H
TeNax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aay; (OPMUPOBAHHE YMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pAacCyX JE€HHS B  XOJ€  pPELICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 3a/1a4 C MPAKTHUYECKUM COJIEPKaHUEM;

® Dpa3BUTHE MHTEJJIEKTYQJIbHBIX W  TBOPYECKMX CcHocoOHocTell — oOywaromumxcs,
MO3HABATEIBHON aKTUBHOCTH, UCCIEAOBATEIHCKUX YMEHHUH, KPUTUYHOCTH MBIIILIICHUS;

e (QopmupoBanue (HYHKIHOHAILHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH: yMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
PEATBbHBIX JKU3HCHHBIX CHUTYalWsIX W MPU U3YYCHHH JPYTHX YYEOHBIX MPEIMETOB,
IPOSIBJIEHUS] 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (OpMyJIMpoBaTh HX Ha S3bIKE
FEOMETPUM M  CO3[aBaTh TIE€OMETPUYECKHE MOJEIHM, IPHUMEHATh OCBOEHHBIN
TEOMETPUUECKUN ammapar JJig pelleHdss MPaKTHKO-OPHUEHTHPOBAHHBIX —3ajad,
MHTEPIPETUPOBATH U OLIEHUBATH IMOTYYEHHbIE PE3YIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIOYEHHUE B KypC CTEPEOMETPUN
B HAayajle ero W3y4yeHUs 3ajad, pellaeMblX Ha YypOBHE HHTYUTHUBHOTO T[O3HAHUSA, U
omnpeneN€HHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIIIEHUS, CTUMYJHUPYET NPOTEKaHWE WHTYUTHUBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMy U3yUEeHHUIO TIPEeIMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO-NPAKTUYECKOU
JnesTeNIbHOCTH. Pa3BuTHE MNpOCTPaHCTBEHHBIX MPEACTAaBICHUM y ydwalmuxcs B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pPeIlleHus 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEpHpPOBaHUE MPOCTPAHCTBEHHbIMU oOpazamu. CoznaHue oOpaza HPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNU.

OcHOBHBIE coaepkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble U TIIIOCKOCTH B MPOCTpAaHCTBE», «Tena BpameHus», «Bekropel u
KOOpJMHATHI B IPOCTPAHCTBEY». POPMUPOBAHUE JTOTUUECKUX YMEHUH pacpeesieTcsl HE TOIbKO



[0 COJACPKATeNIbHBIM JIMHHUSM, HO W MO ToaaM oOOydYeHHsl Ha YpPOBHE CpETHEro OOIIero
o0OpazoBaHusl.

Conepxannie 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJQJICHUE TI'E€OMETPUYECKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COONIOJICHHEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHWS BKJIFOUAJIUCH B 06LLIYIO CUCTCMY I'COMCTPUUCCKHX HpCI[CTaBJIeHI/Iﬁ 06yan0mec;1,
pactupsisi 1 yriayousis e€, 00pas3yst IpOYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun orBoautcs 2 yaca B Hegenmo B 10 kimacce u 1 yac B Hepenmo B 11
KJ1acce, BCero 3a JiBa roja oOyueHus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacnoiioKeHue NpsIMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
CKpelmuBamIuecss npsaMmsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble TpPsIMble B IPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPAMBIX; MNapaUIeIbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIBI C COHAIPaBJICHHBIMH CTOPOHAMH; YrOJd MEXKIy MpPSAMbIMU B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TIockocTei. [IpocTeiime npocTpaHCTBEHHBIE PUTYPBI Ha MIIOCKOCTU: TETPadIp,
KyO, apajjieNienumnea; IoCTPOCHHE CEYCHUIA.

[lepneHaAUKYIIPHOCTh TPSMONM M IJIOCKOCTH:  MEPIEHIUKYJSPHBIE TMpsSMbIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHANKYISIPHOCTA NOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsSMON NEepHeHANKYISIPHOU
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJ MEXAY NPSIMOM M IJIOCKOCTBIO; JBYTPaHHBIM YTOJI,
JIMHEHHBIN YroJl ABYTPaHHOro yruia. IlepneHaukyissp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, pAacCcTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHAuKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTU ABYX IulockocTel. Teopema
0 TPEX MEPIEHIUKYIIApPaXx.

MHoOrorpaHHuKHu

[lonsiTMe MHOTOTrpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOTPAaHHUKA, BBITYKIbIE |
HEBBIITYKJIbIE MHOTOTPAaHHUKHU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yrospHas nmpu3ma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MpsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MPU3MBIL.
[Tapannenenunen, nNpsAMOYroJIbHBIN NapajuieNenune] U ero coicrBa. [lupamuaa: N-yromapHas
nupamMuja, TPaHU W OCHOBAaHHME NUpaMHUAbl; OOKOBas W TOJHAs TOBEPXHOCTh IMHPAMU/IBI;
npaBUJbHAasl W YyCEU€HHas MHUpaMuja. OIJIEMEHThl MNpu3Mbl M nupaMmuibl. [IpaBuiibHbIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMKJia; MpaBUiIbHAas TPeyrojbHas MUpaMuia U IpaBUIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAX: OKTa’Ap, JojAeKa’dap U wukocadap. CedeHuss NpU3MBI U
MUpPaMUIBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM, IIOCKOCTH.
DJIEeMEHTHI CHMMETPHUH B MUPAMUIAX, MapaJUieTenuneaax, MpaBuiIbHbIX MHOTOTPAaHHHUKAX.

Brruucienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yriasl. [Lmomans 60koBOM
MOBEPXHOCTU U TOJHOW MOBEPXHOCTU MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema o
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIbHON NMHUpamMuAbI, TeopeMa O Iulouiaau yceu€HHoi nupamujbl. [lonstue o6 oObEMe.
O0BEM TUpamMuIbl, TPU3MEI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMAIIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.



11 KUIIACC

Tesa BpalieHus

[MunuHapuyeckas MOBEPXHOCTh, 00pa3ylolue UWIMHIPUYECKONH IOBEPXHOCTH, OCh
HWIMHIpUYECKOl moBepxHocTU. Lunuuap: ocHoBaHus U OOKOBasi MOBEPXHOCTh, 0Opa3yrolas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmoBepXHOCTb, OOpa3ylolMe KOHUYECKOH ITOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHME M BepIIMHA, OOpasyrolas U OCh; IJIOLIAAb
OOKOBOM W TOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: uentp, paaudyc, AUaMeTp; IUIOMIAJL IMOBEPXHOCTH cdepsl. B3ammnoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepbl.

N3o00paxenue Ten BpallleHus Ha II0CKOCTH. Pa3BépTka nummHapa u KoHyca.

KomOuHanuu Tten BpalieHuss ¥ MHOTOTPaHHMKOB. MHOIOIpaHHHK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPsIMOYTOJIBHOTO TMapaiienenumneaa u cieactsust u3 He€. O0bEM munmHapa, konyca. O0bEM
nrapa ¥ Iiomasib cQepsl.

[TonoGuble Tenma B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOMANSIMHU TTOBEPXHOCTEH,
00BéMaMHU ITONOOHBIX TEI.

Ceuenuss uunuHApa (MapauielbHO U NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapaenbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILIUHY ), CEUEHUS 11apa.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B pocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uuncio. PasnoxeHue BekTOpa MO TpEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM TPaBWJI JEHCTBUI C BEKTOpaMHu.
IIpsmMoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. KoopaumHatel Bekropa. IIpocreiimme
3a7layl B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalipHOE NpPOU3BEICHHE BEKTOPOB.
Beruuciienue yrimoB Mexay OpsSMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pEIIEHNN TEOMETPUYECKUX 3a/1ay.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Ppe3yJbTaThl OCBOEHHUS MpOrpamMMbl yueOHoro mpenmera «MaremaTHKa
XapaKTepU3yIOTCH:

I'paxknanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUH, NPOLEAYyp TPakIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAIHHBIMH WHCTHTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

IHaTpuoTHyeckoe BocIMTaAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKTAHCKOW MICHTHUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOSIIEMY POCCHUUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaTE€MaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUI ITUX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKW U JIEATEJIbHOCTBIO YUEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAa/la B IOCTPOEHUE
YCTOWYHBOTO Oy TIyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas ACTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYX JACHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (usmdeckas
aKTHUBHOCTH); (PU3UUECKOTO COBEPIICHCTBOBAHUSA, TIPU 3aHATUSIX CIOPTUBHO-0310POBUTEIIHHON
JeSITENIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM I[EHHOCTH TPYIOIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodhecCHOHATLHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYecKOMy OOpa3OBaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKEHWHM BCEW JKU3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pelIeHnr IPAKTUYECKUX 3a7a4 MaTeMaTUYeCKOil HalpaBiIeHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIbTYPhl, MOHUMAHUEM BIHUSHHUS COILHUATIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpueHTaluel Ha  I[pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIs pelieHusl 3a7iad B 00JIaCTH OKpY’Karolled cpelibl, MIaHupOBaHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpe/ibl.



IleHHOCTH HAYYHOI'0 MO3HAHMA:

C(OPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HAYKH M OOLIECTBEHHOW MPAKTHUKH, TOHUMAaHHEM MaTeMaTHYeCKON HAayKH Kak c(epsl
YEJIOBEYECKOU JEATEIBHOCTH, 3TAllOB €€ Pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYpPOH KAaK CPEACTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATh IIPOCKTHYI0 M  HCCIENOBATEIBCKYI JIEATEIBHOCTD
WHAWBUYAJIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO TipeameTa « MaTemMaTukay
XapaKTepU3yIOTCSl  OBNAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OCliCMBUIMU,
VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU — OeliCEUAMY,  YHUBEPCANbHLIMU — pPecyIsAmUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble Jioruueckue eiicTBUA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATHSIMH, (HOPMYJIHPOBATH OMPEICIICHUS TOHSATHI;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIMN, OCHOBAHUS JIJIsl 0000IIeHUs
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATU3a;

® BOCIPHHHUMATbH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEUHS B haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpEAjaratb KPUTEPHH IJS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIOYeHHH, YMO3aKIIIOUeHUH TI0 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIILHO JOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPIKIACHHUM (TIPSMBIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 pemieHus y4eOHOHM 3amaud (CpaBHHUBATh HECKOJIBKO BApUAHTOB
peleHus, BEIOUpaTh HanOoJIee TOIXOASMIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIHpOBaTh BOMPOCHI, PUKCUPYIOLTUE TPOTUBOPEUHE, MPOOIeMy, yCTaHABIUBATh
UCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4YecKOro OOBEeKTa, SBJICHHS, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;



® CaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W  BBIBOALI IO  pe3yjbTaTaM
MpOBEAEHHOTO HAOIOACHMS, UCCIEA0BaHUsA, OLEHUBATh JOCTOBEPHOCTh MOJTYyUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

® [IPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIIBUTATH MPEIIOI0KECHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Paborta ¢ nnopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Il OTBETa Ha BOMPOC U
JUISL pEeUIeHHUs 3a1au;

e BbIOMpaTh UHGOPMALMIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEeMAaTU3UPOBaTh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3TUYHBIX BUAOB U (QOpM
MpEeJICTaBICHMUS,

® CTPYKTYpUpOBaTh HWHQPOPMAIUIO, TMPEACTaBIATH €€ B  pPa3IMYHBIX  (dopMax,
WLTIOCTPUPOBATH TpaduuecKy;

® OIICHWBaTh HAJAEKHOCTh HMHPOPMALUHU 110 CAMOCTOSITEIBHO CHOPMYITHPOBAHHBIM
KPUTEPUSM.

2) VHugepcanvhvle KOMMYyHUKAMUGHbIE Oelicmeus, 00ecneuudarom c@hopmupoeanHoCmsy

COYUANBHBIX HABLIKOB 00YYAIOUWUXCAL.

OO0menne:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMH
OOlIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHsS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, IaBaTh MOSICHEHUS 10 X0y PEIICHUS 3a/1a9U, KOMMEHTHPOBATh
MOJTyYCHHBIN PE3yJIbTAT;

e B Xo7e OOCYXKIEeHH 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYK1aeMOii TeMbI, TPOOIIEMBI,
pemaemMoi  3aja4yM, BBICKAa3bIBaTh HJIEH, HAIlCJICHHbIE Ha TIOWCK pEUICHWS,
COTOCTABNISATh CBOU CYXKIEHUS C CYXICHHSIMH JIDYTUX YYaCTHUKOB JHAJIOTa,
0oOHapy»XKUBaTh pa3IMuue U CXOJCTBO MO3UIIMIL, B KOPPEKTHOH hopme PopmynrpoBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,

® TIPEICTABIATH PE3YJbTATHl PEIICHU 3a/1a4d, YKCTIEPUMEHTA, HCCIIEJOBAHNUs, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS € Y4E€TOM 3a7ad IMPE3CHTAUN U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHnuecTBo:

® T[IOHUMaTh U HUCIOJIF30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUIYaTbHOW pabOTHI
OpU pelleHur Y4YeOHBIX 3a7ad; MPUHUMATh I[e1b COBMECTHOW JeSTeNIbHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpelenaTh BHIBI padoT,
JIOTOBApUBATHCSI, OOCYXJaTh MPOIECC M pe3yibTaT padoThl; 0000IaTh MHEHHS
HECKOJIBKHX JIOJIEH;

® yYacTBOBAaTh B IPYMIOBBIX Gopmax paboThl (00CYykACHUS, OOMEH MHEHHIA, «MO3TOBBIC
HITYPMBD)» U HWHBIC); BBHIMOJIHATH CBOKO 4YacTh pabOThl W KOOPAMHHPOBATH CBOU
JNEUCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OIICHMBATh KAueCTBO CBOETO BKJIaJa B OOIIUN
MPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aHMMOICHCTBHSI.

3) Vuusepcanvnoie pecynamuensvie oeticmausi, 0becneuusarom Gopmuposanue CMoiCilo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.



Camoopranusamnus:

®  COCTaBJIATH IUIAH, aJITOPUTM PEIICHHS 3a]1a4i, BBIOMPATh CIIOCO0 PEHIeHHUs C yIETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMHM I[IO3HABATEIBHOM pE(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTENBHBIX IPOLIECCOB, HX pe3yJlbTAaTOB; BiIaAETh CHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLEecca M pe3yJbTaTa PELIEHUS MaTeMaTHYeCKON
3aJa4H;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTb IIPH PEIICHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, AAHHBIX, HAWJEHHBIX
OmMOOK, BBISIBJICHHBIX TPYTHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBSACHATH IPUYUHBI
JOCTUKEHUSI WIM HEJIOCTUKEHHUS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAWUTH OLIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUYKA, IpsiMas, INIOCKOCTh.

[IprMeHSATh aKCUOMBI CTEPEOMETPUM U CIAEJACTBUS U3 HUX MPHU PEUICHUH T€OMETPUUYECKUX
3amad.

OnepupoBaTh TMOHATUSIMH: TMAPaUICIBHOCTh M MEPIEHIUKYISPHOCTh TPSMBIX U
MIIOCKOCTEH.

KnaccuduimpoBaTs B3auMHOE pacoI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TMOHATUSIMH: JBYTPAaHHBIA YroJl, TpaHU JBYIPaHHOTO Yyrjia, pedpo
JIBYTPAHHOTO yIJa; JMHEWHBIA YroJl IBYTPAHHOIO yIJia; TpaJyCHasi Mepa ABYTPAHHOTO yTJIa.

OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIIbII MHOTOIPAaHHUK,
AJIEMEHTBhl MHOTOTPaHHUKA, TPaBUIIbHBIII MHOTOIPaHHHUK.

Pacrio3naBaTth OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (MUpamMuja; MpU3Ma, MPSIMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpasi OCHOBaHMS JUIsl  KJIacCH(UKAITHI
(BBIMTyKJIbIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE TIPU3MBI, TapaJIeIeIUTIEb] ).

OnepupoBaTh MOHATHAMU: CEKYIIasl INIOCKOCTh, CE4EHUE MHOTOTPAHHUKOB.

OOBSACHATH MPUHITUATIBI TOCTPOCHUS CEYCHHH, HCTIONB3YSI METO]] CJICIOB.

Ctpouth cedeHuss MHOTOTPAaHHUKOB METOJIOM CJIENIOB, BBITIOJNHSATEH (BBIHOCHBIE) TUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemares 3amaum Ha HaxOXJIEHHE TEOMETPUUYECKUX BEIMYMH IO o0paslaM Wiu
ajNropuTMaM, MPUMEHSS HM3BECTHHIC AHAIMTHYECKHE METOAbl TpPU PEUICHUH CTaHIAPTHBIX
MaTE€MaTUYeCKUX 3a7auy Ha BBIYMCICHUE PACCTOSHUN MEXAYy IBYMs TOYKAMH, OT TOYKH IO
MPSMOM, OT TOYKHU J10 TIFIOCKOCTU, MEK1y CKPEILIMBAIOIIUMUCS TIPSIMBIMU.

Pemates 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIMYMH 10 oOpaslaM HWiu
aJropuT™MaM, MPUMEHSS HM3BECTHHIC AHAIMTHYECKHE METOJbl MpPU PEUICHUH CTaHIAPTHBIX



MaTeMaTHYECKUX 3a7ad Ha BBIYMCICHHE YTJIOB MEXIY CKPEIIUBAIOIIMMUCS MPSMBIMHU, MEXKITY
MPSIMOM U TIOCKOCTBIO, MEX Ty TUIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Boerancnsate 00bEMBI U TIIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npUMEHeHHEeM (OPMYJI; BBIYHCISATH COOTHOIICHHUS MEXIy IUIOIIAASMU TIOBEPXHOCTEH,
00BbEMaMU TOTO0OHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh TOHITHSIMH: CHUMMETPUS B MPOCTPAHCTBE; IICHTP, OCh W ILIOCKOCTh
CUMMETPUU; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (DUTYpax, MPEICTaBICHHYIO HA YEPTEKaX U PUCYHKAX.

[TpumensTh  reoMerpuueckue (aKThl OIS PEHICHUS CTEPEOMETPUYECKHMX — 3ajad,
MPEITOJIATAOIINX HECKOJBKO IIIaroB PEHICHUS, €CIIM YCIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopme.

[TpuMeHsTh TPOCTEHIIME MPOTPAMMHBIC CPEICTBA W AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKIX 3a1a4.

[TpuBOIUTE, TpPUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJTYYCHHBIC 3HAHWS Ha NMPAKTHKE: aHAJIM3UPOBATh pEallbHbIC CUTYAIllUH WU
NPUMCHSTh M3yYCHHBIC TIOHATHS B  MPOILECCE TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
c(hOpMyJIUPOBAHHON TMPOOIEMBI, MOACIUPOBATH PEATbHBIC CHUTYaIllMd HA S3BIKE TEOMETPHH,
UCCIICIOBATh IOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYCCKHUX TOHSATHH U TEOPEM,
ammapara aireOpbl; peniath MPaKTUYSCKUE 33/1auH, CBSI3aHHBIC C HAXOXKICHUEM TeOMETPUUYCCKUX
BCJIMYMH.

11 KUIIACC

OnepupoBatb MOHSITUSMU: HUIHHpUYECKast MOBEPXHOCTb, oOpazyroliue
[IWTHHIPAYECKON TTOBEPXHOCTH; IMJIMHP; KOHUYIECKasi TOBEPXHOCTH, 00pa3yIoniue KOHHIECKON
MOBEPXHOCTH, KOHYC; CeprUecKasi TOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyUEHUs TEJl BpaIlleHUS.

KnaccudumupoBars B3auMHOE pactoioskeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IApOBO CJIOH, OCHOBaHHUE IIAPOBOTO CIIOS, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Breruncnate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH TeN BpallleHUsl, TEOMETPUYECKUX Tl C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh TOHSATUSAMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B c(hepy W OMHMCAHHBIN OKOJIO
cdepsl; chepa, BIMcaHHAS B MHOTOTPAHHUK HITM TETIO BPAIICHHUS.

BBIYucnaTe COOTHOIIEHUS MEXKIY IUIOMIAASMHU MOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
TEIL

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

BrInonHATh (BBIHOCHBIE) IIOCKUE YEPTEXKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATh M MPEOOPA30BBIBATE WH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YEPTekaX U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.



BBINONHATE NEHCTBUSA CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh IpaBUIIO MapaJuIeIICIUIIEIA.

OnepupoBaTh NOHATUSAMHU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJll MEXIY BEKTOpaMH, CKAIIPHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxonuts cyMMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOpaMHU,
CKaJIIPHOE MPOM3BEIEHHUE, PACKIAAbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT.

[TIpumensaTp reomerpuueckue (akTbl Ui PEHICHUS CTEPEOMETPHYECKUX — 3ajad,
IIPEANOJIAraloIUX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCJIOBHs IIPUMEHEHHs 3aJaHbl B SIBHOU
dbopme.

Pemare nmpocreiiiye reoMeTpUYECKUE 3a/1a4d Ha IPUMEHEHUE BEKTOPHO-KOOPANHATHOTO
METOJa.

Pemlate 3agaun Ha J0Ka3aTrelbCTBO MAaTEMAaTHYECKUX OTHOLIECHHH M HaXOXIACHUE
reOMETPUUECKUX BEJIMYMH M0 00pa3laM MU aJIrOpUTMaM, IPUMEHsSI U3BECTHbIE METOAbI IpU
PEILIEHNNU CTaHIapPTHBIX MaTEMaTUYECKHUX 3aJa4.

IIpuMeHATh mpocTEeHIINe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a1a4.

ITpuBoauTe NpHUMEpPB MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC M IKU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh IOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAINBHBIE CUTyalUud U
IIPUMEHATh  W3Y4YEHHbIE IIOHATHS B  IIPOLlECCE IIOMCKA  PEIICHUS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW NPOOIEMbI, MOAETUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJEIU C MCIOJb30BAHUEM I'€OMETPUUYECKUX IMOHATHM U TEOPEM,
anmnapara ajireOpsbl; peniaTb NpakTHYECKUe 3a1a4H, CBSI3aHHbIE C HAX0XACHUEM F€OMETPHUECKHUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTibl MEXAY IPSIMBIMU U TNIOCKOCTSIMH 10 1
5 MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

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

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna BpameHus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOpAMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE

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

padoThI padoThI pecypenI

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxkeHUs HA PUCYHKAX: 1
n300pakeHus MII0CKOCTEH, apajuleIbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsTus: MNepeceKkaromuecs miI0CKOCTH,
nepecekarommecs npamas 1 rmiIoCKOCTb

[TonsTus: MepeceKkaromuecs mI0CKOCTH,
nepecekaromuecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
pHUCYHKaX, Ha MMPOSKIIMOHHBIX YePTEeKaX

HavanpHbie cBeneHns 0 KyOe u mupamuze,
WX pa3BEPTKU U Mojienn. CedeHus 1
MHOTOTPAaHHUKOB

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

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI 1

CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

11

12

13

[TonsiTre 06 akCHOMATHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CICACTBUS U3 HUX

B3anmuoe pacnoioxkeHue npsmMbIX B
IIPOCTPAHCTBE: IepeceKaromuecs,
[apajuleIbHbIE U CKPEILIHUBAOIUECS
IIpsIMbIE

HapaJ'IJ'IGJ'IBHOCTB MMpAMBIX U ILIOCKOCTEH B
MMPOCTPAHCTBE: MMAPpAJUICIIBHBIC IIPAMBIC B
MMPOCTPAHCTBE; MapaAJUICIIbHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'IGJ'IBHOCTB MMPAMBIX U ILIOCKOCTEH B

MMPOCTPAHCTBE: HapaHJ'ICJ'IBHOCTB HpﬂMOﬁ u
IIJIOCKOCTH

14
15

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

Yroa Mexay nNpsMbIMU B IPOCTPAHCTBE

16

Yros Mexay NpsIMBIMU B ITPOCTPAHCTBE

17

[TapannenbHOCTb MIIOCKOCTEN:
napaelbHble TIOCKOCTH

18

CBolicTBa napasuieabHbIX MIOCKOCTEN




[Ipocrteiimme mpocTpaHCTBEHHBIE (PUTYPHI

19 Ha TJIOCKOCTH: TeTpasp, KyoO,
napauleJIenunes

20 [TocTpoenune ceuenwmii

21 [TocTpoenue ceueHuit
KonTpoapHas padora o Teme "Ipsimbie u

22 MJIOCKOCTH B TIPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U IIOCKOCTEHR"
[IepnieHIUKYIAPHOCTH NPAMOU U

23 TUTOCKOCTH: TIEPIICHINKYJISIPHBIC TIPSMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYIISPHBIE K IJIOCKOCTH

o5 [IpssmMble napasenbHbIe U
NEPIEHIUKYIISPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH

97 [Tpu3Hak NeprneHIuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

28 TeopeMa o psIMOI MEPIIEHIUKYJIIIPHOMN
IJIOCKOCTH

29 Teopema o0 psIMOM NEPIIEHAUKYIISIPHOU
MJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIIIPHOU
IUIOCKOCTH
[IepieHIUKyISIp ¥ HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

IPSIMOM 10 IIJIOCKOCTH




32

[lepnienquKymnsip 1 HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
PSIMOM 70 TJIOCKOCTH

33

[IepnieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

34

35

[TepieHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

Vsl B MMPOCTPAHCTBE: YIroJI MCKAY
HpHMOfI H IIIIOCKOCTBIO

36

JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl
JIBYT'PaHHOI'O yTIila

37

38

39

JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYT'PaHHOI'O yTJIa

[TeprnieHAUKYISIPHOCTD MIIIOCKOCTEM:
IIPU3HAK NEPIEHIUKYJIIPHOCTH ABYX
IIJIOCKOCTEMN

[lepneHAMKyISIPHOCTD MIJIOCKOCTEM:
IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN

40

[lepneHAUKyISIPHOCTD IIJIOCKOCTEM:
NPU3HAK MEPIEHIUKYIIAPHOCTU IBYX
IIJIOCKOCTEMN

41

TeopeMa o TpEX NEepHEeHANKYISIPax

42

TeopeMa 0 TpEX NEPHEHAUKYIISPAX

43

Teopema o TpEx nepneHAUKyIIpax




44

KonTtponbHas pabora mo Temam
"IlepnieHAUKYJIAPHOCTD MPSIMBIX U
mrockocTe" u "YTisl MeXAy NPSIMbIMU U
IJI0CKOCTSIMU"

45

Ilonsatue MHOI'OrpaHHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHHUKH pa3BépT1<a
MHOI'OI'paHHHUKA

46

[Ipu3ma: N-yronpHas Ipu3Ma; rpaHu u
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIIOHHAs
pU3MbI; OOKOBas ¥ TIOJIHAS TIOBEPXHOCTD
IIPU3MBI

47

48

49

50

[Tapamienenunen, TpsIMOYrOJbHBIN
napaJiesIenune]] 1 ero CBOMCTBa

IIupamuna: N-yrojapHas NUpaMuia, FpaHu U
OCHOBaHME MHPaMUJIbl; OOKOBas M MOJIHAS
[IOBEPXHOCTH MMPAMUBI; IIPABUIIbHAS U
yCeu€HHas nupaMuIa

[TpaBUIbHBIE MHOTOTPAHHUKU: TIOHSATHE
NPaBUIBHOTO MHOTOTPaHHUKA; MPAaBUIIbHAS
Ipy3Ma U MpaBUIbHAs MUPaMU/Ia;
IMpaBUJIbHAA TPCYTOJIbHAA IMUpaMuaa U
MPaBWIBHBIN TETpasap; KyO
[IpencraBnenue o MpaBUIBHBIX
MHOTOT'paHHHUKAX: OKTad1p, NOJACKadIp U
HKOCAdIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, NIPSAMOM, IIIOCKOCTH.

51 DJIEMEHTH CAMMETPHUH B TUpaMHUax, 1
napajuieNienune1ax, NpaBuiIbHbIX
MHOTOTpaHHHKaX
59 Brruncnenue 371eMEHTOB MHOTOTPaHHHKOB: 1
pEOpa, TuaroHaiu, yribl
[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
53 MOBEPXHOCTH MPSMO IPU3MBI, TUTOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH TPSMON TPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH TPABWIILHOW MTUPAMUJIBI, 1
TeopeMa O TUTOIIAIN OOKOBOM MOBEPXHOCTH
YCEYEHHOW IMUPAMHUIBI
55 KonrponbHas pabora no reme 1
"MHororpanHukm"
56 [TonsiTrie 06 06BEMeE 1
57 O06bEM upamMu/Ibl 1
58 O0BEM TUpaMHUTBI 1
59 O0BEM mupamMu B! 1
60 O0BEM TUpaMHUTBI 1
61 OOBEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM IpU3MBI 1
KonTponsHas padora o Teme "OO0bEMBI
64 MHOTOTPaHHHUKOB" 1




65

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHui. [locTtpoeHue ceueHuii B
MHOTOTPaHHHUKE

66

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXIY
JBYMs TOUKaMH, OT TOYKH J0 IPSIMOH, OT
TOYKH JI0 IFIOCKOCTH, MEKIY
CKPEIIMBAIOIINUMUCS IPSIMBIMU

67

68

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3ALUS
3HaHWUW. Beruncinenue yrioB: MexIy
CKPELIUBAIOIIUMUCS IPAMBIMU, MEXKILY
IIPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJI0B MEX]Y TUIOCKOCTSAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: HeHTp, paanyc, TuaMeTp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
BsaunmMHuoe pacrionoxxenue chepbl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

Hunuaapudeckas MOBEPXHOCTb,
o0pa3yromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb HHHI/IHI{pI/I‘ICCKOﬁ
IOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIIa s OOKOBOM M IOJHOM
MMOBEPXHOCTH

N300paxkeHre NUIMHAPA HA TIIOCKOCTH.
PazsépTka unnungpa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYJIIPHON OCH ITUITUHIPA)
Konundeckast TOBepXHOCTh, 00pasyronme
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILINHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syroias 1 0Ch; IO, OOKOBOU H
IOJIHOM MOBEPXHOCTH
Yceu€HHbIi KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA K OOKOBas
MMOBEPXHOCTh
N300paxeHne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, TTApAILICIIbHOM
OCHOBAHUIO, U IIOCKOCTHIO, TTPOXOISAIICH
yepe3 BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpasHHuk, ONUCaHHbINA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O06BEM UIHHIpa, KOHYyCa

15 O06BEM mapa u rwiomaas cheps
[TonoOHEbIE TEeNa B MPOCTPAHCTBE.

16 COOTHOIICHUS MKy TUIOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

17 KonrtponsHas pabora o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BexTop Ha MI0CKOCTH U B POCTPAHCTBE

19 Crno)keHe ¥ BRIYUTAHHUE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenunena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsimoyronbHas cucreMa KOOpJHHAT B
npocrpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluucnenue yrioB Mexly NpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METOI ITPU
pEeLIEHNU TEOMETPUYECKUX 3a7a4

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpenue, 0600mEeHNEe U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpeHmE, 0600IIEHNE U
cUcTeMaTH3alis 3HaHUH. 3agauu
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUEe, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CUCTEMAaTHU3AIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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