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I'epeiixaHoBcKoOe 2 OTeJIeHUE

IHHOACHUTEJIBHAS 3AIITMCKA

Paboyass mporpamma yueOHOTO Kypca «l'eomerpus» 0GazoBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO roCyIapCTBEHHOTO 00pa30BaTELHOTO CTaHAapTa CpeAHero o0Iero oopa3oBaHus, ¢ y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA,
MPEIBSBIIEMBIX K MAaTEMAaTHIECKOMY 00pa30BaHMUIO, U TPAIHUIIAN POCCHIICKOTO 00pa3oBaHus. Peanusamnus mporpaMMbl 00ECTICUUBACT OBJIA/ICHHE
KITIOYEBBIMH KOMITETCHIIUSIMHU, COCTaBJISIONIMMHU OCHOBY JIUISl CAMOPA3BUTHSI M HENPEPHIBHOTO OOpPa30BaHMsI, IEIOCTHOCTh OOMIEKYIbTYpPHOTO,
JMYHOCTHOTO Y IMO3HABATEILHOTO PA3BUTHUS JIMYHOCTU 00 yIarOIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxnocTth y‘IC6HOFO KypCa TCOMCTPUU HaA YPOBHC CpPCIHCIO O6H.I€FO 06pa30BaHI/I$I O6YCJ'IOBJ'ICH3 HpaKTquCKOﬁ 3HAYUMOCTBIO
MCTAIIPpECAMETHBIX U IPEAMCTHBIX PE3YJIIbTATOB O6y‘ICHI/I$I ICOMCTpPpHUH B HAIIPABJICHHUHN JIMYHOCTHOI'O PA3BUTHA 06yqa}0mnxc;[, (bOpMI/IPOBaHI/IH
q)YHKHHOHaHBHOﬁ MaTeMaTH4YeCKOM T'paMOTHOCTH, H3YUCHHA OPYIrux y‘Ie6HHX JUCIUIINH. Pa3Butue y O6y‘IaIOH_II/IXCH IMpaBUJIbHBIX
Hpe,[[CTaBJ'ICHI/Iﬁ O CYHIHOCTH U HNPOUCXOKIACHUU I'COMETPHUICCKUX a6CTpaKHHﬁ, COOTHOHICHHH PCAJIbHOIO MU MACAJIBHOI'O, XapaKTCPE OTPAKCHUA
MaTeMaTH4eCKOM Hay1(0171 SIBIICHUI U IMpOoIeCCOB p€aJIbHOTO MHUpPa, MECTC T'COMCTPUU B CUCTEMC HAYK U POJIM MATCMATHUYCCKOI'0 MOJACINPOBAHNA B
HaYYHOM TIIO3HAHUHW U B IIPAKTHKE CHOCO6CTByeT (I)OpMI/IpOBaHI/IIO HAaYYHOTO MHPOBO33PCHUA YUAIIHUXCA, a4 TAKKE KaduCeCTB MBIIIJICHUA,
HeO6XO,Z[I/IMBIX AJIg afanTaliui B COBpEMCHHOM O6H_[3CTB€.



I'eoMerpust sBisieTCss OHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CpeIHEro oOmiero oOpa3oBaHUs, TaK KaK 00ECIEYMBACT BO3MOXKHOCTH
M3YYCHHUS KaK JUCHUILUINH €CTeCTBEHHO-HAYYHOU HAMPaBICHHOCTH, TaK U TYMAHUTAPHOM.

Jlorudeckoe MbIIUICHHE, (GopMHUpyeMoe MpU H3YyYCHHH OOYYAIONUMUCS TOHATUHHBIX OCHOB TEOMETPUHM M TOCTPOCHHH IETIOYKU
JIOTUYECKUX YTBEPXKACHUW B XOJIE PEHICHHS TI'E€OMETPUYECKHX 3a7ad, yYMEHHE BBIJIBUraTh W OIPOBEPraTrh THIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIL3YIOTCS TIPH PEIICHUH 33724 €CTECTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTHU U3 Kypca (DU3HUKH.

YMeHne OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX JIEATEILHOCTH YenoBeka. OpHeHTaIus YeloBeKa
BO BPEMEHH M IIPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE €r0 COIMAIBHOTO OBITHS, (hopMa OTPaKEHUSI OKPYKAIOIIETO MHUPA, YCIOBUE YCIIEIIHOTO
MMO3HAHUS U aKTUBHOTO NIPE0Opa3oBaHus NeHCTBUTENLHOCTH. OneprupoBaHUE MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEAMHSICT pa3HbIC BUIBI yICOHON
Y TPYIOBOH JEATEIHHOCTH, SBJISICTCS OJJHUM U3 MPO(PECCHOHATBHO BaXKHBIX KAUECTB, TIOATOMY aKTyaJlbHA 3a/1a4a ((OPMUPOBAHUS Y OO YyUAIOITUXCS
MPOCTPAHCTBEHHOTO MBINIJICHUS KaK Pa3HOBHIHOCTH OOPAa3HOTO MBIIIICHUS — CYIMIECTBEHHOTO KOMITOHEHTA B TIOJITOTOBKE K MPAKTHYCCKOU
JEeSITEITLHOCTH 110 MHOTHM HAITPABJICHUSIM.

[lens ocBoeHus mporpammbl yueObHoro kypca «['eomerpusi» Ha 6a30BOM ypoBHE 00ydeHUs1 — oOmieoOpa3oBaTeibHOE U OOIIEKYJIbTYPHOE
pa3BUTHE OOyJaromMXcs Yepe3 oOecredeHrne BO3MOXKHOCTH TPHOOPETCHHSI W HCIOJIB30BAHHS CHUCTEMATHYECKUX T'€OMETPHYCCKHUX 3HAHWH U
JNCUCTBUH, CIeU(MUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIITHOTO TIPOJIODKCHUS 00pa30BaHUSI 110 CIIEIHATLHOCTSIM, HE CBSI3aHHBIM C ITPUKJIAIHBIM
WCII0JIb30BAHUEM TEOMETPHH.

[IporpamMma mo reomMeTpun Ha 0a30BOM YPOBHE MpeHA3HAYCHA JIIS OOYYAIONIUXCS CPETHEH ITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEITBHBIX
3aTPYIHECHH Ha YpPOBHE OCHOBHOTO o0miero obpa3oBaHus. Takum oOpa3zoMm, oOydaroniuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOMTH OOIIHE
MaTeMaTH4YeCKUe yYMEHUs, CBSI3aHHBIE CO CIEUU(PUKON reOMETpUr U HEOOXOAMMBIE Ui >KM3HM B COBpeMeHHOM olmiectBe. Kpome storo, onu
MMEIOT BO3MOYKHOCTb M3YyYUTh I'€OMETpHIO OoJiee IIyOOKO, €CliM B JalbHEHMIIEeM BO3HHUKHET HEOOXOIMMOCTb B I'€OMETPHUYECKUX 3HAHMSIX B
npodeccrnoHalbHOM 1A TEIbHOCTH.

JlocTrkeHre 1eT OCBOSHUSI IpOrpaMMbl 00eCTeUrBaeTCsl PElIeHHEM COOTBETCTBYIOIIMX 3aad. [IpHOpUTETHBIMHM 3aayaMu OCBOCHUS
kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax siBIsSOTCS:

¢ (opmupoBaHUE NPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opmupoBaHUE MPEJICTaBICHUS O MHOTOTPAaHHUKAX U TeJaxX BPalIeHUS KaK O BaKHEUIIMX MaTeMaTHYECKUX MOJENSAX, IMO3BOJISIOUINX

OTIHCHIBATh M U3Y4aTh Pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHuE YMEHHS pacro3HaBaTh Ha YePTEkKaxX, MOJEISIX U B peabHOM MUPE MHOTOTPAaHHUKH U TeJia BPAICHHUS;

® OBIQJICHHE METOJaMH PEICHUS 3a/1a4 Ha MOCTPOCHHUS Ha N300paKEHUSIX MPOCTPAHCTBEHHBIX (PUTYP;

e (opmupoBaHuE yMEHHS ONEPUPOBATH OCHOBHBIMU MOHATUSIMU O MHOTOIPAHHUKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBIAJCHHE aJIrOPUTMaMHU pEIICHHs OCHOBHBIX THIIOB 3a1ad; (OpMUpOBaHHWE YMEHHUs TMPOBOJIUTH HECIOXHBIE JOKa3aTelbHbIC

paccyXJeHUS B XOJIe PELICHHUS CTEPEOMETPUYECKHX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJIEP>KaHUEM;

® pa3BHUTHE MHTEJUICKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00YyJaromuxcs, To3HaBaTEIbHON aKTUBHOCTH, MUCCIIEI0BATEIbCKUX YMEHHH,

KPUTHYHOCTH MBITILICHUS;



e (opMupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH, PENICBAaHTHOM TE€OMETPHUU: YMEHHE pAacliO3HaBaTh TMPOSIBICHUS TE€OMETPUYECKHUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEabHBIX J>KHU3HEHHBIX CHTYAMSIX W MPH W3YYEHUU JPYTUX Y4YEOHBIX MPEIAMETOB,
MPOSIBJICHUSI 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYNHPOBATHh MX Ha SI3bIKE T'€OMETPHM M CO3JaBaTh F€OMETPUYECKUE MOJIEINH,
IIPUMEHSTh OCBOCHHBII N€OMETPUUECKUN ammnapar Jyisl pelieHns IPaKTUKO-OPUEHTUPOBAHHBIX 33Ja4, HHTEPIPETUPOBATh U OLICHUBATh
IIOJIy4YE€HHBIE PE3YJIbTAThI.

OTiMYUTENbHON 0COOEHHOCTBIO MPOIPaMMBbI SIBIISIETCSI BKJIIOUEHUE B KypC CTEPEOMETPUM B Hayalleé €ro M3y4eHus 3ajad, peliacMblX Ha
YpOBHE WHTYUTHBHOTO TO3HAHHS, ¥ OMPEACIEHHBIM 00pa3oM OpraHM30BaHHAs pabdOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTUYECKOTO H
MIPOCTPAHCTBEHHOT'O MBILIUICHUS, CTUMYJIUPYET IPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JalbHEUILIEMY N3YUYEHHUIO NIPEAMETA.

[Ipennourenne OoTHa€rcs HAIJISAIHO-KOHCTPYKTUBHOMY METOJNY OOY4YeHHMs, TO €CTh TEOPETHUYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE
YYBCTBEHHOCTh IPEIMETHO-IIPAKTUUECKON JesITeNbHOCTU. Pa3BuTHE MpPOCTPAHCTBEHHBIX MPEICTABICHUN y YdalllUXcid B Kypce CTEpPEOMETpHUH
MIPOBOJMTCS 3a CUET PELIEHUs 3a/ad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB M 3ajady Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMH OOpa3amu.
Coznanne oOpa3a MpOBOAUTCS C OMOPOM HA HATJBIIHOCTH, a ONEPUPOBAHHE 00pPa30M — B YCIIOBHSIX OTBJICUEHHUS OT HArJISAHOCTU, MBICJICHHOTO
M3MEHEHHUS €ro UCXOJAHOT0 COJIepKaHusl.

OcHoOBHBIE cozepxarenbHble TuHUU Kypca «['eomerpum» B 10—-11 kmaccax: «MHororpanHukmny, «IIpsiMbie ¥ MIIOCKOCTH B MPOCTPAHCTBEY,
«Tena BpameHus», «BekTopbl W KOOpAMHATHI B NpocTpaHcTBe». DopmupoBaHHE JOTMYECKHX YMEHHUH paclpenesisieTcss He TOJbKO I10
coJiepKaTeIbHBIM JIMHUAM, HO U IO ToJaM 00y4eHHs Ha YpOBHE CpeHero o01iero oopa3oBaHusl.

Copepxanne 00pa3oBaHHs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yjibTaTaM OCBOEHHS paboueill mporpamMMbl, paclpeAeiEHHBIM M0 rojaM
o0OyueHus1, CTpPYKTypUPOBAHO TaKUM 00pa3oM, 4TOObI OBIIaJICHHE T€OMETPUUECKUMHU MOHATHUAMU U HaBBIKAMU OCYIIECTBIISIIOCH MOCIIEI0BATENIbHO
U TOCTYMATeIbHO, C COONIOJIGHWEM MPHUHIIMIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAIUCh B OOIIYI0 CHUCTEMY I€OMETPHYECKHUX
MpeICTaBICHUH 00yJarouXCcsl, paciupsis U yriayomss e€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha usydenne reomerpum otBoautcs 2 yaca B Henenmro B 10 kimacce m 1 wac B Henmenmto B 11 kimacce, Bcero 3a aBa rojga oOydenust - 102
y4eOHBIX Yaca.
COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U IIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE MOHATUS cTepeoMeTpuH. Touka, MmpsiMasi, MIOCKOCTb, MPOCTPaHCTBO. [ToHsATHE 00 aKCMOMATHYECKOM MOCTPOCHHUU CTEPEOMETPHU:
aAKCUOMBI CTEPEOMETPUN U CIEACTBUSI U3 HUX.



B3aumHoe pacrosyio’keHue npsiMbIX B IIPOCTPAHCTBE: MIEPECEKAIOIINECS, TapaJlIeNIbHbIE U CKpeluBatoluecs npsmslie. [lapamiensHocTh NpsAMBIX
U IUIOCKOCTEM B MPOCTPAHCTBE: MapalIesIbHBIE NPSIMbIE B IPOCTPAHCTBE; MApajUIEIbHOCTh TPEX MPSAMBIX; NApauIEIbHOCTh MPSMONW U IUIOCKOCTH.
VYTl ¢ COHANpaBICHHBIMU CTOPOHAMM; YIoJl MEXKAY IIPSIMBIMU B NpoCcTpaHCTBE. [lapanienbHOCTh MIIOCKOCTEN: NapaliesIbHbIE IUIOCKOCTH; CBOMCTBA
napajieNIbHBIX IocKocTel. [lpocreiimme nmpocTpaHCTBEeHHbBIE (PUTYpPBI HA TUIOCKOCTH: TETPadip, KyO, napaieNenuIe]]; IOCTPOSHUE CEUESHUH.

[lepneHIuKyIApHOCTD NPAMOM U IJIOCKOCTHU: NMEPIEHIUKYISPHBIC MPSAMBIE B IPOCTPAHCTBE, MPSAMbIE MMapaJlIelIbHbIE U NEPIEHIUKYISPHbIE K
IJIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH MPSMOM U IUIOCKOCTH, TeOpeMa O NMPSMOM NEPHEHAMKYJIAPHON IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl
MEXAY NMPSAMON U IUIOCKOCTBIO; JIBYTPAaHHBIA YroJjl, JUHEHHBIA Yroa ABYrpaHHOro yria. lleprneHaukysasp W HakJIOHHBIE: PAaCCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PAcCTOSIHUE OT NPSAMOM JIO TIUIOCKOCTH, MpPOEKIUs (GUrypsl Ha IUIOCKOCTh. llepneHIuKyIsIpHOCTh IJIOCKOCTEW: MpPHU3HAK
MEPIECHANKYISIPHOCTH IBYX INIOCKOCTE. TeopeMa o TpEX nmepneHauKyiIspax.

MHOrorpaHHHMKHU

[lonsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIMYKJIbIE M HEBBITYKJblE MHOTOTPAaHHHMKH; pa3BEPTKA MHOTOTpaHHMKA.
[Ipu3zma: n-yronpHas npu3Ma; TPaHM U OCHOBAaHUS NPU3MBI; MpsAMas W HAKJIOHHAs TPU3MbI; OOKOBas M TOJHAs MOBEPXHOCTb IPU3MBIL.
[Tapannenenunen, NpsAMOYTroJibHBIN Napajuielenune] u ero cBoiictsa. [lupamMua: n-yroiapHas nupamuaa, rpaHd ¥ OCHOBAHKE NMUpPaMUAbL; OOKOBas U
MOJIHAsl TIOBEPXHOCTh MUPAMU/IbI; MPaBWIbHAS U yceu€HHas mupamMuaa. JJIEMEHThl MPU3Mbl U NMupaMujibl. [IpaBuiibHble MHOTOTPaHHUKH: MOHSTHE
MPaBMWJIBHOTO MHOTOTPaHHUKA; MpaBUJIbHAs MpHU3Ma U MpaBUiIbHAS NMHUpaMUJa; MpaBWIbHAS TPEYroJibHas MHUpaMUia U MPaBUIBHBIA TeTpasp; KyoO.
[IpencraBienue o NpaBUIbLHBIX MHOTOTPAHHUKAX: OKTa3/Ip, J0JIeKadap U ukocasap. CedeHust Mpu3Mbl U MUPAMHU/IBL.

CummeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM, IIIOCKOCTH. DJIEMEHTBHI CHMMETPUHU B MUPAMUIAX, TAapAJJIEIICUIEAAX,
MIPaBUJIbHBIX MHOTOTPaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAHHHMKOB: pEOpa, nuaroHanu, yriel. [lmomaas OOKOBOW MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTU MPSIMOU
MIPU3MBI, TUIOINIA/Ib OCHOBAHHM, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsAMOU Mpu3Mbl. [1momans G0KOBOW MOBEPXHOCTH M MOBEPXHOCTU MPABHIIBHON
MMPaMHJIbI, TEOpeMa O TIomaau ycedéHHon nupamusl. [lonsarue 06 00bEme. O0BEM nUpamMuabl, IPU3MBI.

[Togo6Hble Tena B mpocTpancTBe. COOTHOLICHUS MEXKY TUIOIIAASIMH MOBEPXHOCTEH, 00BbEMaMH MOJOOHBIX TE.

11 KJIACC

Tesia BpaneHus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yloNIve HWIMHIPHUECKON MOBEPXHOCTH, OCh IIJIMHAPUYECKOW MOBepXHOCTH. L{unuHIp: OCHOBAaHUS U
00KOBas MOBEPXHOCTh, 00PA3yIOIIasl U OCh; IO/l OOKOBOM U MOJTHON MOBEPXHOCTH.

Konunueckas moBepXHOCTh, 00pa3yrolue KOHUIECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHHYECKOH noBepxHOCTH. KoHyc: ocHOBaHuUE U BepIINHA,
o0pa3ymoliias U och; MIOMaAb OOKOBOW U MOTHOW MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yIolre U BICOTa; OCHOBAHHS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTtp, paaudyc, AuaMeTp; IUIOIMIAAL MOBEpXHOCTU cdepbl. B3ammHoe pacmomnoxeHue cepbl U IMIOCKOCTH; KacaTelbHas
IJIOCKOCTH K cdepe; ioaab chepsl.

N3o0pakenue Ten BpalleHUs Ha MIIOCKOCTU. Pa3BépTka nMIuHApa U KOHYcA.



KomOunanum ten BpamieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAaHHBIA OKOJIO cepbl; cdepa, BOUCAHHAS B MHOTOTPaHHUK, WIH TEJIO
BpAIllCHHUS.

[Tonsite 06 00béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEMe MPSMOYTOIBLHOTO Tapauienenurena u cueactsus u3 He¢. O0bEM
UIHHIpa, KoHyca. O0bEM mapa u miomaas cepsl.

[Too6usIe Tena B npocTpancTBe. COOTHOMICHHUST MEXKAY IIOIIAAsIMHA TOBEPXHOCTEH, 00bEMaMy IOJOOHBIX TEII.

Ceuenust nuiMHapa (mapauieabHO M NEPIEHIUKYISIPHO OCH), CEYEHUs KOHYyca (IapajuleIbHOE OCHOBAHUIO M MPOXOJAIIEe Yepe3 BEPLIUHY),
CeueHus 1apa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bextop Ha minockocty U B mpocTpaHcTBe. CllokKeHHe U BbIUMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha yucio. Pas3nokeHue BekTopa 1o Tpém
HEKOMIUIaHapHbIM BekTopaMm. IlpaBuiio mnapamnenenunena. Pemienuwe 3amay, CBS3aHHBIX C TNPUMEHEHHUEM MpaBHJ JEMCTBUI C BEKTOpaMHU.
[IpssMoyronpHas cucremMa KoOpAuHAT B mpocrpaHcTBe. KoopamHatel Bektopa. IIpocreiimme 3agadyn B KOOPAMHATAX. YTOJ MEXIY BEKTOPaMHu.
CkansipHoe TpOM3BEJIEHUE BEKTOPOB. BbIuncieHHe YriioB MexXay HpsMbIMU M IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOJ MpH pElIeHUU

reoOMETPHUICCKUX 3aaad.

ININTAHUPYEMBIE PE3YJIbTATBI
JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PEe3yabTaThl OCBOCHHS MPOTPaMMbl yueOHOTO TIpeaMeTa «MaTemMaTHuKay XapaKTepU3yIOTCS:

I'pa:knanckoe BocnnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOHN MO3UIIUHA 00YUAIONIErocs Kak aKTUBHOTO U OTBETCTBEHHOTO UJI€HA POCCUMCKOTO OOIIECTBa, MPEACTABIC HUEM
0 MAaTeMaTHYeCKHUX OCHOBaX ()YHKIIMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYP TI'PaKIAHCKOro oOmecTBa (BBIOOPHI, OMPOCH U TIp.),
yYMEHHEM B3aUMO/ICHCTBOBATD C COITMATBHBIMA HHCTUTYTAMHU B COOTBETCTBUM C UX (PYHKIMSAMU U Ha3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaXIAHCKON MICHTUIHOCTH, YBAXKEHHUS K MPOILIOMY M HACTOSIIEMY POCCHICKONH MAaTeMaTHKH, IIEHHOCTHBIM
OTHOIICHHEM K JOCTIKEHHUSM POCCHMCKMX MAaTEMaTHKOB M POCCHMCKONW MaTeMaTHMYECKOM IIKOJbI, K UCHOJIb30BAHUIO ITHX JOCTH)KEHHUH B JIPYrUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHEM JTYXOBHBIX IIEHHOCTEH pOCCUICKOTO Hapoa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS, CBSI3aHHOTO C
MIPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI HAYKU U IeATEIbHOCTHIO0 YYEHOT0; OCO3HAHKWEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMBOTO OYAyILIEero.

cTeTnUecKoe BOCIIMTaHNeE:

ACTETUYECKUM OTHOILIEHHEM K MHUPY, BKIIOUYash SCTETHKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajau, PEIICHUH, pacCyXICHUN;
BOCIIPUUMYHUBOCTHIO K MAaTEMATUYECKUM aCTeKTaM Pa3IUYHBIX BUJIOB UCKYCCTBA.

du3znuyeckoe BOCIUTAHHUE:



C(OPMHUPOBAHHOCTHIO YMEHUS NMPUMEHSTh MaTeMaTHUECKUE 3HAHHs B MHTEpecax 3JA0pPOBOTO M 0e30MacHOro odpasa XH3HH, OTBETCTBEHHOTO
OTHOILIEHHUSI K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTaHHE, COATAHCHUPOBAHHBIM PEXUM 3aHATUH M OTIbIXA, pEryspHas (GHU3UYECKass aKTUBHOCTD);
(U3NIECKOTO COBEPIICHCTBOBAHUS, TP 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOM IEATETHHOCTBIO.

TpyaoBoe Bociutanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHWEM LIEHHOCTH TPYAOIIOOMS; MHTEPECOM K Pa3IMUHBIM chepaM npodhecCHOHATBHON e TETFHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ TMPUIIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBINA BbIOOp Oyamymied mpodeccmu M peann30BhIBATH COOCTBEHHBIC KU3HEHHBIC
IUIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMAaTUYECKOMY OOpa30BaHUIO M CaMOOOpPA30BaHUIO HA MPOTSHKEHUM BCEHM JKU3HM;, TOTOBHOCTHIO K
AKTUBHOMY YYaCTHIO B PEIICHUM NIPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKOW HAIIPABICHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO IKOJIOTUYECKOW KYJIbTYpPbl, TOHUMAaHUEM BIIMSIHUS COLMAIbHO-PKOHOMUYECKHX IPOIECCOB HAa COCTOSHUE MPUPOIHON U
COLIMANIBHON Cpefibl, OCO3HAHHEM TIJI00AIbHOTO XapaKTepa 3KOJIOTMYECKUX MpoOsieM; OpHUeHTalueld Ha NPUMEHEHHWE MaTeMaTH4eCKUX 3HaHWM s
pelIeHus 3a1a4 B 00JIaCTH OKpYXKaIoUIei cpebl, INTaHUPOBAHUS TOCTYIKOB M OLEHKU UX BO3MOXHBIX MTOCIIECTBUI 711 OKpY’KaIOLIEH cpepl.

IleHHOCTH HAYYHOI'O ITO3HAHUA:

c(OpPMHUPOBAHHOCTHIO MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPaKTUKU, TOHHUMaHUEM
MaTeMaTH4eCKOW HAayKH Kak c(epbl 4YelOBEYECKOW AeATEIbHOCTH, ITAloB €€ pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHUS LMBHIM3ALIMU; OBJIAJEHUEM
SI3bIKOM MATEMAaTUKH M MaTEMaTHYECKON KYJIBTYPOH Kak CPEeJACTBOM ITO3HAHMS MHUPA; TOTOBHOCTBIO OCYHIECTBIIATH IMTPOEKTHYIO M HCCIENOBATENBCKYIO
JESTEIbHOCTh HHIUBUAYAJIIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MetanpeaMeTHble pe3yabTaThl OCBOEHHS MPOrpaMMbl ydyeOHOro mpeamera «MaTtemaTHKa» XapaKTEepHU3YIOTCS OBJIAJICHHEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU OCLiCINBUAMU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU 0CUCMBUIMU, YHUBEPCATbHOIMU DE2YIAMUBHBIMU OeUCTNEUIMU.
1) Vuusepcanvuvie nosnasamensvhvle oeiicmeus, obecneuusaiom Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00VUaAIouuxcs (0ceoeHue
Memo008 NOZHAHUS OKPYAHCAIOWEe20 MUpa,; NpUMEeHeHUe J102UYeCKUX, UCCIe008amenbCKuX onepayuil, ymeHuii pabomams ¢ uHgpopmayueti).
Ba3oBble 1oruyeckue geiicTBus:
® BBIABIATE M XapaKTEpU30BAaTh CYIIECTBEHHbIC MPU3HAKA MAaTeMaTUYeCKUX OOBEKTOB, TOHATUH, OTHOIICHUH MEXAY TMOHSATHSIMU;
(dbopMynupoBaTh ONpeaeIeHHs IOHATUI; YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(UKAIMKU, OCHOBAHUS JIJIs1 00OOIIEHNS U CPAaBHEHUS,
KpUTEPUHU MTPOBOAUMOTIO aHAIIN34,
® BOCIPHHHUMATH, (HOPMYIHpOBATH U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTENbHbIE W OTpHUIATETIbHBIC, €IUHHYHBIC, YAaCTHBIE U O0OIIueE;
YCIIOBHBIE;
® BBIABIIATH MaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUHs B (PaKTaX, JAHHBIX, HAOIIOICHUSX U YTBEPXKICHUSX; PEJiaraTh
KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEHN M POTUBOPEUNIA;
® JIeNaTh BBIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHI 110 aHaJIOTHUH;



MIPOBOJIUTH CAMOCTOSATENBHO J0KA3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXAEHUH (IpsMble M OT NMPOTHUBHOIO), BBICTPAWBATh apryMEHTAIUIO,
MPUBOAUTH PUMEPBI U KOHTPIIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI,

BbIOMpaTh cnoco0 pemieHust ydeOHOM 3amaun (CpaBHHBATh HECKOJBKO BAPUAHTOB PEIIEHUS, BHIOMpAaTh HamboJiee MOIXOIAMIHNNA C YyIETOM
CaMOCTOSITEIIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBareibcKue AeiicTBH:

WCIIOJIb30BAaTh BOMPOCHI KaK MCCIIEOBATENbCKUNA WHCTPYMEHT MO3HAHMSA; (OPMYIHPOBATH BOMPOCH], (PUKCHPYIOIIHE NTPOTHBOPEUHE,
npo0JieMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, OPMHUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;

IPOBOJNUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM 3KCHEPHMEHT, HCCIEAOBAHNE 10 YCTAHOBICHHIO OCOOEHHOCTEH MaTeMaTndyecKoro oOBeKTa,
SIBJIICHUS, TIPOLIECCA, BBISIBICHHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMHU, SABJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITEIBHO (POpMyJIHUpPOBaTh OOOOIIEHUST M BBIBOJABI MO pe3yjabTaTaM MPOBEIEHHOTO HAOIIOEHUs, WCCIEIOBAHUS, OILICHUBATh
JIOCTOBEPHOCTH TIOJIYY€HHBIX PE3yJbTaTOB, BEIBOJOB M 0000IIEHUI;

IMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTUC ITPOLECCA, a TAKIKEC BbIIBUTATH ITPEATIIOJIOKCHHA O €0 PAa3BUTHU B HOBBIX YCJIOBUSAX.

Patora ¢ undopmanmeii:

BBISBJISITH e(PUIIUTHI HHPOPMAITNHU, JAHHBIX, HEOOXOTUMBIX JUIsl OTBETA HA BOTIPOC | YISl PEIICHUS 3a1a4H;

BBIOMpaTh WHPOPMAIMIO W3 HMCTOYHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh W HWHTEPIPETUPOBATH WHOOPMAIHIO
pa3IUYHBIX BUJIOB U (DOPM MpEICTABICHNUS,

CTPYKTYpUPOBATh HH(OPMALIKIO, TPEICTABIATH €€ B Pa3INYHbIX (OopMax, WILTIOCTPUPOBATH IpaPUUecKH;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH [0 CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvle KoMMyHUKamughvle 0eticmeus, 06ecneuusarom c@hopmuposanHoCms COYUAIbHbIX HABBIKOE 00VUAIOUUXCSL.
OO01menue:

BOCIIPUHUMATH U (HOPMYIUPOBATH CYXICHHUS B COOTBETCTBUH C YCIOBUSMHU U LEISIMH OOLIEHUS; SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 0 X0y pelIeHHs 3a7aui, KOMMEHTUPOBATh MOJIyYEeHHBIH PE3ybTaT;

B X0JIe 00CYX/I€HHS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMOil TeMbl, MPOOJIeMbl, peliaeMoil 3a1auu, BbICKAa3bIBaTh MU, HAICICHHBIC
Ha TMOUCK PELICHMS; COMOCTABIATh CBOM CYXACHHS C CYXICHHSMHU JIPYTMX YYaCTHHUKOB JHaliora, OOHApYKUBaTh paziIU4Me U CXOJCTBO
MO3UIMI; B KOPPEKTHOH popme hopMynupoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

MIPEJICTaBIATh PE3YAbTAThl PEUICHUS 3a/lauM, SKCIEPUMEHTA, UCCIIEeIOBaHUS, MPOEKTa; CAMOCTOSITEIbHO BhIOUpAaTh (JOpMAT BBICTYIUJICHHS C
y4€TOM 3a/1a4 MPe3eHTALUU U 0COOEHHOCTEN ayTUTOPUH.

Corpyannuecrso:

MOHUMAaTh M HUCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIWBUIYATbHOW pabOThI MpH peUIeHHH Yy4eOHBIX 3aJay; MPUHUMAThH 1Eeb
COBMECTHOHM JEATEeNbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pabOThI, paclpeneisTh BUABI padOT, IOTOBAapUBATHCS, OOCYKIATh
MIPOLIECC U pe3yNbTaT padoThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIOJICH;



® y4YacTBOBATh B IPYNIOBHIX popmax paboTel (0OCYKaeHMS, 0OMEH MHEHUI, «MO3TOBBIE IITYPMBD) U HHBIE); BHITIOIHITH CBOK) 9acTh PaObOTHI U
KOOPJMHUPOBATh CBOM JICHCTBUS C JAPYIMMH WICHAMH KOMAaHIbI, OICHMBATh KA4e€CTBO CBOETO BKJIAJa B OOLIUN MPOJYKT MO KPUTEPHSIM,
chOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vnueepcanvnvie pecynamugnsie oeticmausi, 06ecnedugarom Gopmuposanue cCMvlcio8blX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUUHOCHIU.

Camoopranu3anus:

®  COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 3a]1auu, BHIOUPATh CIIOCO0 PEHICHHUs C YYETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOM MH(DOPMAIIHH.

CaMOKOHTPOJIb:

® BJAJETh HAaBBIKAMH TO3HABATEIBHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHI M MBICIMTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAJIETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS IIpOIlecca M pe3ysibTaTa peleHIs] MaTeMaTHYeCKOn 3a1a4H;

® MPEABHUJCTh TPYIAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NpPH PEIICHUW 33J[a4d, BHOCUTH KOPPEKTHBBI B JICATEIHPHOCTH HAa OCHOBE HOBBIX
00CTOSITENTLCTB, TAHHBIX, HAWJICHHBIX ONTUOOK, BBISBJICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE PE3y/IbTaTa IEIU M YCIOBUSM, OOBSCHATH MPUIMHBI JOCTIDKCHUS WIH HEJAOCTHKCHHS PE3yIbTaTOB JICATEIHHOCTH,
HaXOJMTh ONTHOKY, TaBaTh OI[CHKY TPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

OHepI/IpOBaTI) MMOHATHUAMMA: TOYKA, ITPpsAMaAsd, IJIOCKOCTD.

HpI/IMeHHTB AKCHUOMBI CTEPECOMETPUHN U CIICACTBUA U3 HUX IIPHU PEIICHUU I'COMCTPUICCKUX 3a1a4.

OHepI/IpOBaTB MOHATUAMU: ITAPAJUICIIBHOCTD U NICPIICHAUKYIISIPHOCTD IMPAMbBIX U IUIOCKOCTEH.

KJ'IaCCI/I(bI/II_II/IpOBaTB B3aMMHOC PACIIOJIOKCHHC ITPAMBIX U IJIOCKOCTEH B IMpOCTPaHCTBE.

OHepI/IpOBaTB INOHATHUAMMU: ,I[ByTpaHHBIﬁ yroJj, rpaHd ABYIpaHHOI'O Yyriia, pe6p0 ABYI'PAHHOI'O YTIJIa, JIMHEWHBIN yrojx ABYI'PAHHOI'O YIJia,
rpagyCHas ME€pa ABYI'PAHHOIO YIJIA.

OHepI/IpOBaTB MNOHATUAMU: MHOTOT'PAHHHUK, BBIHYI(HLIﬁ n HeBbIHy’KJIBIfI MHOT'OT'paHHUK, 2JICMCHTBI MHOTOI'paHHU KA, HpaBI/IJ'IBHHﬁ MHOT'OT'paHHUK.

Pacno3HaBaTh OCHOBHBIE BUIBI MHOTOI'PAHHHUKOB (HI/IpaMI/II[a; npusma, Hp}IMOYFOHBHHﬁ apaJiICJICIHUIIC T, Ky6)

KJ'IaCCI/I(I)I/II_II/IpOBaTB MHOI'OT'paHHUKH, BLI6I/Ipa$I OCHOBaHUA JIsd KJ'IaCCI/I(I)I/IKaLII/II/I (BBIHYKJ'ILIG W HCBBIITYKJIBIC MHOTOTpPAHHUKU; MPABUJIIBHBIC
MHOTOTpaHHUKHU; IPAMBIC 1 HAKJIIOHHBIC IIPU3MBI, HapaJIJIeJIeHI/IHCI[H).

OHepI/IpOBaTB MOHATUAMU: CCKYIas MIOCKOCTh, CCHCHHUEC MHOT'OI'PAaHHUKOB.



OOBSACHATH MPUHIUIBI TOCTPOCHUS CEYCHHM, UCTIOJIb3YS METO/T CIIE/IOB.

CTtpouTh ceueHHsi MHOTOI'PAaHHUKOB METOJIOM CJIE/IOB, BBIIOJIHATH (BBIHOCHBIC) TNIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemrate 3aa4i Ha HAXOXJICHUC I'COMCTPUUCCKHUX BCIIMYUH I10 06pa3uaM WK aJilropuTtMaM, NpuMCHAA U3BCCTHBIC aHAJIMTUYCCKUC MCTOAbI ITPU
PCIICHHUU CTAHAAPTHBIX MAaTECMATUYCCKHUX 3a/la4 Ha BBIYUCIICHUC paCCTOﬁHI/Iﬁ MCXKIAY ABYMsS TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0 IINIOCKOCTH,
MCXKAY CKPCIIUBAOIIUMUCA ITPSAMBIMU.

Pemratn 3aa4u Ha HaXOXJICHUC I'COMCTPUYCCKHUX BCIIMYUH I10 06pa311aM WK aJilropuTtMaM, NpUMCHAA U3BCCTHBIC aHAJIMTHUYCCKUC MCTOABI ITPU
PEIICHHUU CTAHAAPTHBIX MATCMATHUYCCKUX 3a4a4 Ha BBIYMCICHUC YIJIOB MCXKAY CKPCIIUBAIOIIUMUCA IIPAMBIMUA, MCKIAY HpﬂMOI;'I " IJIOCKOCTBIO, MCIKAY
IIJIOCKOCTAMMU, IBYT'PAHHBIX YTJIOB.

Boruncnsate 00bEMBI M TUIOIIAM MOBEPXHOCTEH MHOTOTPAaHHMKOB (MIpU3Ma, NMUpaMuja) ¢ IpUMeHeHHEeM (OpMyJl; BBIYMCIATH COOTHOIIECHUS
MEXTy TIOIIAIIMH TIOBEPXHOCTEH, 00bEMaMu TIOTOOHBIX MHOTOTPAaHHHUKOB.

OHepI/IpOBaTI) MOHATUAMU: CUMMETPUS B IPOCTPAHCTBE, LECHTP, OCh U MJIIOCKOCTb CUMMCTPUHU,; HCHTP, OCh U IIJIOCKOCTh CUMMCTPHUN q)Hl"ypI)I.

W3Bnekarb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (QUrypax, NMPEeACTaBICHHYIO Ha
yepTexKax U pPUCYHKaX.

[TpumMensaTh reomeTpudeckue (BakThl I PEIICHUS CTEPEOMETPHUYCCKHMX 3aj]ad, MPEANOJIAaraloniX HECKOJIBKO MIAroB PEIICHHS, SCIU YCIOBHS
MIPUMEHEHHUSI 3a7]aHbI B SIBHOU (opme.

[TpuMeHSTh MPOCTEHININE TPOrPAMMHBIC CPEICTBA U SJICKTPOHHO-KOMMYHHKAIMOHHBIC CHCTEMBI TIPH PEHICHUH CTEPEOMETPUIECKUX 3a/1ad.

[TpuBOIUTH IPUMEPHI MATEMAaTHIECKUX 3aKOHOMEPHOCTEH B TIPUPO/IC U JKU3HH, PACTIO3HABATH MPOSBICHHE 3aKOHOB TEOMETPUH B HCKYCCTBE.

[TpuMeHATh MOJyYeHHbIC 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATh pEalbHbIC CHTYAllMd W MPUMEHITh W3YYCHHBIC MOHSATHS B MPOIECCE MOMCKA
pelIcHUsT MaTeMaTHYeCKd C(HOPMYIHUPOBAHHON MPOOIEMbI, MOJCIUPOBATh PEATbHBIC CUTYal[MH Ha SI3bIKE T€OMETPHUH, UCCIEI0BaTh MOCTPOCHHBIC
MOJICJIH C HCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH M TEOpEM, amrapara aireOpbl; pemiarh NPaKTHYECKUE 3a/1a4d, CBSI3aHHbIC C HAXOXKICHHEM
reOMETPUYCCKUX BEITUYUUH.

11 KJIACC

OnepupoBaTh MOHATUAMU: IUIUHJPUYECKas MOBEPXHOCTb, 00pa3yIone WINHAPUIECKON MOBEPXHOCTH; MIMHAP; KOHUYECKAs MOBEPXHOCTD,
oOpasyromre KOHUYECKOH TOBEPXHOCTH, KOHYC; chepruecKasi TOBEPXHOCTb.

Pacnio3naBatsk Tena BpaieHus (LIMIMHAP, KOHYC, chepa U map).

OOBACHATH CIIOCOOBI MOJTYYEHHUS TEJl BPALLICHHSL.



Knaccuduimposars B3auMHOE pacnoioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CErMEHT, OCHOBAHHWE CEIMEHTA, BBICOTA CEIMEHTA; IIApPOBOM CIIOI, OCHOBaHME LIAPOBOTO CJIOS, BBICOTA
LIAPOBOTO CJIOS; IAPOBOI CEKTOP.

Bbraucnars 00bEMBI 1 TUIOMAAN TOBEPXHOCTEH Tl BpalleHHs, TeOMETPHUECKUX TeJl C IPUMEHEHHEM (OPMYIL.

OmnepupoBaTh MOHATUSMH: MHOTOTPAaHHHK, BIIMCAHHBIN B c(epy M OMUCAHHBIA OKOJIO cdepbl; chepa, BIHCaHHAS B MHOTOTPAaHHUK WJIM TEJO
BpaIllCHHUS.

BbIUuciaTe COOTHOMIEHHSI MEXK Ty TUTOIIASIMH ITOBEPXHOCTEH 1 00BhEMaMU TTOAOOHBIX TEIl.

N306paxkaTs n3ydaembie GUTYpBI OT PYKU U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInoyiHATE (BBIHOCHBIE) IJIOCKME YEPTEKU W3 PUCYHKOB HPOCTHIX OOBEMHBIX (QUIYp: BHUJA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUYEHUS Tl
BpaIllCHHUS.

W3Bnekarb, MHTEPIpPETUpPOBATh M INMPeoOpa3oBbIBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (Urypax, MpPEJICTaBICHHYIO Ha
yepTexax U pucyHKax.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInoyHATE 1€HCTBUSA CIIOKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB M YMHOXEHHUS BEKTOpa Ha YHMCIO, OOBSCHSTh, KAKUMHU CBOMCTBAMU OHHU
o0najaror.

[IpuMeHATH MpaBWIIO MapAJIENICTIUIIEA.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, IOl
MEX]ly BEKTOpaMH, CKaJSIPHOE IPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPBI.

HaxonuTh cymMMy BEKTOPOB M IPOM3BEAECHUE BEKTOPA HAa YHUCIIO, YIOJ MEXKAY BEKTOPAMHU, CKAJIIPHOE NPOU3BEJNECHUE, PACKJIAAbIBATh BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B JIEKapTOBON CHCTEME KOOPUHAT.

[IpuMensaTh reomerpudeckue (GakThl Ui PELICHUS CTEPEOMETPUUYECKHX 3a/ad, MPEAINOoJIaraloliuX HECKOJIbKO IIAroB PEIIEeHUs, €ClIU YCIOBHS
IIPUMEHEHMs 3aJJaHbl B SIBHOM (opMe.

Pemare npocreiiiine reoMeTpuyeckue 3aaud Ha IPUMEHEHNE BEKTOPHO -KOOPIMHATHOTO METOA.

Pemare 3agaun Ha J0Ka3aTeJbCTBO MAaTEMATHYECKUX OTHOIIEHUH M HAXOXKJICHHE I'€OMETPHUYECKHX BEIMYHMH [0 00paslaM WIM alropuTMaM,
IIPUMEHSS U3BECTHBIE METO/Ibl IIPU PEIIEHUH CTaHAAPTHBIX MaTeMaTHYECKHUX 3a/1a4.

[IpuMeHsTH NpocTeiine MporpaMMHbIE CPEICTBA U 3JEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEILICHUU CTEPEOMETPHUECKUX 3a1a4.

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPO/IE U KU3HU, Paclio3HaBaTh IPOSIBIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MOJydyeHHbIE 3HAHMS Ha MPAKTHKE: aHAIM3UPOBATh peajbHbIC CUTYallMM M NPUMEHATh M3YYEHHBbIE MOHATUS B IpOLIECCEe MOMCKa
peleHuss MaTeMaTH4ecku c(hopMyaHMpoBaHHON MpPOOIEMBI, MOJIEINPOBATh peabHbIE CUTYyallMd Ha SI3bIKE T'€OMETPHM, MCCIENOBAaTh MOCTPOEHHbIE
MOJIEI C UCHOJb30BAHUEM T€OMETPUUYECKMX MOHATHI M TeopeM, ammapara ajireOpbl; pemarh MPaKTUYeCKHe 3a/laud, CBSA3aHHBIE C HAXOXKICHHUEM
Tr€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 [lepnieHTUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBbIE TTIOHATHUSI CTCPCOMETPHH: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKaX:
n300pakeHus IIIOCKOCTEHN, apalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsTHs: MEPpECCKAOIMECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI10CKOCTb

IlousTus: MEPECCKAOINUECH IIIIOCKOCTH,
nepeCceKarommecs npsamMas U MI0CKOCTb

3HaKOMCTBO C MHOIr'orpaHHUKamMu,
I/I306pa}K€HI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HavaneHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[ToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI
CTCPCOMCETPHUH U CIICACTBUA U3 HUX




TTonsaTre 00 aKCHOMATUYECKOM

8 MMOCTPOCHUH CTEPEOMETPHUU: aKCUOMBI
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 MMOCTPOCHUU CTEPEOMETPHUH: aKCUOMBI
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

10 MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
B3anMHOE pacnoiokeHue npsIMbIX B

11 MMPOCTPAHCTBE: TIEPECEKAIONTUECS,
MapajuieTbHbIE U CKPEIIHBAIONIAECS
MpsSIMbIE
[TapanneabHOCTHh NPSMBIX U TJIOCKOCTEN B

12 MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B

13 npoctpaHctse: [lapannenbHOCTh NPSAMOil U
IJI0CKOCTH

14 VYriibl ¢ coHanpaBiIeHHBIMU CTOPOHAMU

15 VYros Mexay NpsMbIMU B TPOCTPAHCTBE

16 VYros Mex 1y NpsMbIMU B TPOCTPAHCTBE

17 [TapannenbHOCTH MIOCKOCTEH:
napajuieJbHbIe TUIOCKOCTH

18 CBoiicTBa napajjienbHbIX IIOCKOCTEH

19 [Ipocreiimre npocTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: TeTpadip, KyO,




napaJuieseuIe/]

20 [TocTpoenue ceueHwmii

21 [TocTpoenue ceuenuit
KonTponsHas padora o teme "[Ipsimbie u

22 MIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTH NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPAMOU U

23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIE TIPSIMBIC B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

o5 [IpsiMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IJIOCKOCTH

97 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

08 TeopeMa o mpsMOI NMEPIICHANKYIISIPHOMN
IIJIOCKOCTH

29 TeopeMa o mpsIMOi EPIICHANKYJISIPHOM
IIJIOCKOCTH

30 Teopema o npsIMOIt EpIIEHIUKYIIPHON
IJIOCKOCTH
[lepnenuKyIIsip ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IIJIIOCKOCTH

39 [lepnieHIuKyIIIp M HAKJIIOHHBIE: PACCTOSIHUE

OT TOYKHU 0 IUIOCKOCTHU, PACCTOSIHHUEC OT




IPSIMOM 110 IIJIOCKOCTH

[lepnenuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT
HPSIMOM 10 IIJIOCKOCTH
[lepnieHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MIPSIMOM M TJIIOCKOCTBEO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yroJ
JBYTPAHHOTIO yIiia
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MIPU3HAK MEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

39 MIPU3HAK MEePHEHIUKYISIPHOCTU IBYX
IIJIOCKOCTEMN
[TeprieHAMKYASIPHOCTD MIIOCKOCTEM:

40 MIPU3HAK MEePIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEM

41 Teopema o Tpéx mepneHAUKYIIpax

42 Teopema o Tpéx mepneHAUKYIIpax

43 Teopema o0 TpEX nmepHeHAUKYIIApax
KonTponpHast paboTa o Temam

44 "[lepneH IMKYISPHOCTD NPSAMBIX U

~all

wiockocTel" u "YTibl MeXAy NPSIMBIMU U




IOCKOCTSIMHA"

45

ITonsarue MHOI'OrpaiHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOTOT'PAHHUKHU, pa33épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTBa

48

[Inpamuia: N-yrosipHasi NMpaMuia, TPaH! U
OCHOBAaHHME MMUPaAMUIDBI; OOKOBas U MoJHas
[MOBEPXHOCTh MMPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas nupamMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpPaMUAA U
MIPaBUWIIbHBIN TETpadIp; KyO

50

Hpe,[[CTaBJ'IeHI/Ie O IMPpaBUJIbHBIX
MHOTI'OI'paHHHUKAX: OKTasAp, JO0ACKa>Ap U
HKOCas’ap.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHO TOYKH, MPSAMOH, MIOCKOCTH.
DneMEeHThl CHMMETPUU B TUpaMUIaXx,
napajuieNienuneaax, NpaBuIbHBIX
MHOTOTPaHHUKAX




Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB:

52 . 1
pE€Opa, uaroHau, yribl
[Tnomanas 60KOBOI MOBEPXHOCTH M ITOJTHON
53 MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOTIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MIPSIMOU TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MTPABWIIBHOH MHPaAMUJIBI, 1
TeopeMa O IO OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUPAMHUIbI
55 KonTponbHas paborta o teme 1
"MHOrorpaHHuKH"
56 [onsitne 06 00BEME 1
57 O06bEM TMpaMu B! 1
58 O06BEM TMpaMuUIBI 1
59 O06BEM TMpaMuUIBI 1
60 O06BEM TMpaMu bl 1
61 O06BEM TPU3MBI 1
62 O06BEM TPU3MBI 1
63 O06BEM TPU3MBI 1
64 Kontponsnas pabota no teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEHue, 06001IeHNEe CUCTEMATHU3AIIHS
65 3HaHui. [TocTpoeHne ceuenuil B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 0600IIeHNE CUCTEMATH3AIIHS
66 3HaHMW. BeruncineHue paccTosHUN: MEX Y 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKpCUIMBAOIIUMHUCS ITPAMBIMUA

67 Hrorosas koHTpoJbHAs paboTa

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIHS
3HaHUM. BBIYMCIIEHHE YIII0B: MEXIY

68 CKPEIIMBAIOIIUMHUCS MPSIMBIMH, MEXTY
NPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX

YTJI0B, YI'JTIOB MCXKIY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH Chephl

B3aumHoe pacnosnoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHJIHMHIPUICCKON
MOBEPXHOCTH

Hunuuap: ocHOBaHMS M OOKOBast
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne muiInHIpa Ha TII0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUIMHIpA (TJI0OCKOCTHIO, TapauIeIbHOM
WJIY IEPHEHANKYISIPHON OCH LIMJIUHPA)

Konunueckast HoBepXHOCTh, 00pa3yromiue
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300parkeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM
OCHOBAHUIO, ¥ TUTIOCKOCTBIO, TTPOXOISATIICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, OMUCaHHBIA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 [Tonsitre 06 06b€Me. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wiomaas chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CooTHOLIEHHS MEX Ty IUTOLIAASIMU
MOBEPXHOCTEN, 00bEMaMHU MOOOHBIX TE

17 KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHUE BEKTOPOB

20 YMHOKEHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopauHaTel BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepPeOMETPUHU

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEHue, 06001mEeHNE U 1
CHCTeMAaTH3allMs 3HAHUIT

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






