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IHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHoro kypca «I'eomeTpus» 6azoBoro ypoBHs A ooyqaromuxcs 10 —11 kiaccos pazpadorana Ha ocHoBe DeiepabHOTO
roCyJ1IapCTBEHHOI'0 00pa30BaTEIbLHOrO CTaHAapTa CPEeTHEro 001Iero o0pa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEIbIBISEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUN POCCHUICKOTO oOpa3oBanms. Peanmusanus mporpaMMbl OOECIIEUMBAET OBJIAJICHUE KITIOYCBBIMU
KOMITETEHIIMSIMH, COCTaBIISIOIIUMHU OCHOBY JJISi CAMOPA3BUTHUS M HEMPEPBIBHOIO OOPa30BaHMs, HEIOCTHOCTh OOMIEKYIbTYPHOTO, JTUYHOCTHOTO M
MMO3HABATEIFHOTO PA3BUTHS JIMYHOCTH O00YUYaIOIIHXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BakHocTh y4eOHOTO Kypca T€OMETPHH Ha YPOBHE CPEIHEro 00IIero oopasoBanus 00yCIOBICHA MPAKTHUECKONH 3HAYMMOCTBIO METAIPEIMETHBIX
U TpPEIMETHBIX pe3yJbTaTOB OOYy4YEHHs] F€OMETpUU B HaNpaBiICHUHM JUYHOCTHOIO pa3BUTUS oOywaroumxcs, (opMUpOBaHHSA (DYHKIHMOHAIBHOM
MaTeMaTHYECKOW TPaMOTHOCTH, M3YYCHHUs APYTrUX YUEOHBIX AMCHUIUIMH. Pa3BuTHE y 00ydYaromIMXCsl MPaBHIBHBIX MPEICTABICHUH O CYIIHOCTH U
HpOI/ICXO)KI[CHI/II/I FeOMeTpI/I'-ICCKI/IX a6CTpaKHI/II\/’I, COOTHOIIICHUHN peanLHoro U nJacaJIbHOIO, XapaKTepe OTpa)KeHI/ISI MaTeMaTH'—IeCKOfI HaYKOﬁ ﬂBHCHI/Iﬁ nu
MPOIECCOB PEAIbHOTO MHUPA, MECTE TEOMETPHHM B CHUCTEME HAyK W POJIM MAaTeMaTHYECKOTO MOJICITMPOBAHUS B HAYYHOM IO3HAHMHM U B TPAKTUKE
CrocoOCTBYeT (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YYAIIUXCSA, a TAKXKE KA4eCTB MBIIUICHUs, HEOOXOAUMBIX ISl aJanTalid B COBPEMEHHOM
oOmecTBe.

I'eomeTpus siBiIsieTCsl OAHUM U3 0A30BBIX NMPEIMETOB HAa YPOBHE CPEHEr0 00IIero oopa3oBaHmsl, TaKk Kak 00ecreqnBaeT BO3MOXKHOCTh U3yUECHHU ST
KaK JUCUUIUIMH €CTECTBEHHO-HAYYHOM HAIPABJICHHOCTH, TaK U TYMAHUTAPHOM.

Jlormueckoe MBIIIIJICHUE, q)opMI/IpyeMoe IIpru U3y4CHUU 06y‘-IaIOHH/IMI/IC$[ MMOHATUMHEIX OCHOB TCOMCTPHUU U IMOCTPOCHUHU LECIIOYKH JIOTMYCCKHUX
YTBep)K,ZIeHI/Iﬁ B X0A€ PCIICHHUA TCOMETPUICCKUX 3a/lad, YMCHUEC BbIIBUTaTh U OIMMPOBEPraTb rloTE3bl HEMOCPECACTBECHHO UCIIOJIB3YIOTCA ITPHU PCIICHUN
3aa4 CCTCCTBCHHO-HAYYHOI'O IUKJId, B YaCTHOCTHU U3 KypCa (I)I/I3I/IKI/I.

YMeHre OpUeHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX 00JacCTAX AEATENbHOCTH uenoBeka. OpreHTalus YeloBeKa BO
BPEMEHH U MIPOCTPAHCTBE — HEOOXOUMOE YCIOBUE €T0 COLMAIBHOIO OBITHS, OpMa OTPAKEHUSI OKPYKAIOIIEr0 MUPA, YCIOBUE YCIEIIHOTO TTO3HAHUS
U aKTUBHOTO IpeoOpa3oBaHUs AeHCTBUTEIbHOCTH. OniepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu OObEIUHSET pasHble BUAbI YUeOHONH U TPYJOBOM



JACATCIIBHOCTH, MABJIICTCA OAHHM U3 HpO(l)eCCI/IOHaJ'II)HO BAXXHBIX Ka4C€CTB, II0OOTOMY Ad4KTydJIbHa 3aJaa4da (bOpMI/IpOBaHI/IH y 06yqa}01unxc;1
MPOCTPAHCTBCHHOI'O MBIINUICHUA KaK pPasHOBUIHOCTH 06pa3H0r O MBINUICHUA — CYHICCTBCHHOT'O KOMIIOHCHTAa B IIOATOTOBKC K HpaKTquCKOﬁ
ACATCIIBHOCTH 11O MHOTYIM HaIIPaBJICHUSIM.

Llenb ocBOoeHUS IporpaMmel yuebHoro kKypca «I'eomerpusi» Ha 6a30BOM ypoBHE 00ydeHHUs — 00111e00pa30BaTeIbHOE U OOIIEKYIbTYPHOE Pa3BUTHE
oOyuaromuxcsi yepe3 oOecredeHre BO3MOXHOCTH MPHOOPETEHUST M HCIHOJB30BAaHUSA CHUCTEMAaTHUYECKUX T'€OMETPUYECKUX 3HAHUU U JeMCTBHIA,
CHeM(PUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEIITHOTO MPOI0JDKEHUS 00pa30BaHUS M0 CIEIHATLHOCTSM, HE CBI3aHHBIM C IPUKJIATHBIM HCIIOIH30BAHHEM
TE€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpPOBHE NpEAHA3HAYCHA JJIsi OOYYAIOMIMXCS CPEIHEH IIKOJIbI, HE HCIBITHIBABIINX 3HAYUTEIbHBIX
3aTPpyIHEHUII Ha YpPOBHE OCHOBHOTO o0miero ooOpazoBanus. Takum oOpa3zoMm, oOyuwaromuecs Ha 0a30BOM YypOBHE JOJDKHBI OCBOUTH 0OIIue
MaTeMaTHYECKUE YMCHUs, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPUU U HEOOXOMMBIC JIJISl )KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0ro, oHu UMEOT
BO3MOXXHOCTh M3y4UTh T€OMETPHIO O0JIee TIIyOO0KO, €CITM B JaTbHEHIIIEM BO3HUKHET HEOOXOMMOCTh B TEOMETPHUSCKHUX 3HAHUSIX B TPO(HECCHOHALHOM
TSI TeITbHOCTH.

JloCTHOKEHHE TIeJTM OCBOCHUS MPOrPaMMbl 00ECIICUNBACTCS PEIICHUEM COOTBETCTBYIOIIMX 3a/a4d. [IpHOpPUTETHRIMU 33jauaMi OCBOSHHsSI Kypca
«I"eomeTpun» Ha 6a30BOoM ypoBHE B 10—11 kitaccax sBISIFOTCS:

(bopMHpOBaHUE MIPEJICTABICHUS O TEOMETPUH KaK YaCTU MUPOBOM KYJIbTYpPbhl M OCO3HaHHE €€ B3aUMOCBS3H C OKPYXKAIOIIUM MUPOM;

(¢bopMHpOBaHUE NPEACTABICHUS O MHOIOIPAHHUKAX M TeJaX BPAIICHHs KaK O BaXHEHIINX MaTeMaTHUYECKHUX MOJENSX, MO3BOJISIOIINX OMHUCHIBATh U
U3y4yaThb PA3HBIC SBICHUSA OKPYXKAIOLLIETO MUPA;

(¢bopMHpOBaHNE YMEHHUS paclo3HaBaTh Ha YEPTEXKAX, MOJEIIAX U B p€aIbHOM MHpPE MHOTOTPAHHUKH U TeJa BPAIllEHHUS;

OBJIa/ICHUE METOJJaMH PELICHHs 3a]a4 Ha MOCTPOEHUS Ha N300paKEHUX MPOCTPAHCTBEHHBIX QUTYP;

(hopMHpOBaHNE YMEHHUS ONIEPUPOBATH OCHOBHBIMU MOHATUSMHU O MHOTOTPaHHHUKAX U TeJIaX BPALEHUS U UX OCHOBHBIMU CBOMCTBAMU;

OBJIa/ICHUE AJTOPUTMaMH PELICHUs OCHOBHBIX THIIOB 3a/a4; ()OPMHPOBAHHE YMEHUS MPOBOJUTH HECIOXKHBIE JIOKA3aTelbHbIE PACCYXIECHUS B XOJI€
peLIeHUs CTEPEOMETPUYECKHX 3a/1a4 U 3a71a4 C IPAKTHYECKUM COJICpKAHUEM;

pa3BUTHE MHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00YdYarOIIMXCsl, TO3HABATEIbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUH, KPUTUYH OCTH
MBIIUICHNS;

¢bopmupoBanue GyHKIIMOHATIBLHON T'PAMOTHOCTH, PEJIEBAHTHONW F'€OMETPHH: YMEHHE PACIIO3HABATH MPOSIBICHUS T€OMETPHUUECKUX MOHATUH, 0OBEKTOB U
3aKOHOMEPHOCTEH B pealibHbIX )KM3HEHHBIX CUTYaLUAX U IIPU U3YUYEHUHU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEIN U 3aKOHOMEPHO CTEH,
(bopMyIMpOBaTh MX HA SI3bIKE '€OMETPUH U CO3/aBaTh T'€OMETPUYECKHE MOJIENH, MPUMEHSATh OCBOCHHBIH I'€OMETPHUECKUI anmmapaT Ui pelIeHus
MIPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATH U OLIEHUBATH IOJYyYEHHBIE PE3yJIbTaThI.



OTnu4uTeNIbHOM 0COOEHHOCTBIO IPOTPaMMBI SBJISIETCS BKJIIOUYEHUE B KypC CTEPEOMETPUH B Hauyalle ero U3y4eHus 3aay, peliacMbIX Ha ypOBHE
MHTYUTHBHOTO TIO3HAHUS, M ONpEACNEHHBIM 00pa3oM OpraHu30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT pa3BHTHIO JIOTHUECKOTO U
IIPOCTPAHCTBEHHOT'O MBILICHUS, CTUMYJIUPYET IPOTEKaHHE HHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY H3yUSHHIO ITPEIMETA.

[Ipennourenue oTnaETCs HAJSIIHO-KOHCTPYKTUBHOMY METOTy OOYUYECHHS, TO €CTh TCOPETHUECKUE 3HAHUSI HMEIOT B CBOCH OCHOBE YYBCTBCHHOCTD
MPEIMETHO-TTPAKTHYECKON JIeATEILHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEICTABICHHUHA y y4alluXxcs B Kypce CTEPEOMETPUHU MPOBOJIUTCS 3a CUET
pelIeHus 3a/1a4 Ha CO3JIaHHe TPOCTPAHCTBEHHBIX 00PA30B U 3a/1a4 Ha OINIEPUPOBaHKE POCTPAHCTBEHHbIMU oOpa3amu. Co3lianue o0pasa MpoBOUTCS C
OIIOPO¥ Ha HATJIAHOCTb, @ ONICPUPOBAHKE 00Pa30M — B YCIOBHUSAX OTBJICYCHHUS OT HATJISTHOCTH, MBICJICHHOTO U3MEHEHHS €r0 HCXOJHOTO COICPIKaHusI.

OcHoBHbIE cofiepKaTesbHble TMHUU Kypca «I'eomerpun» B 10—11 knaccax: «MHororpaHHukmu», «IIpsMble U IIIOCKOCTH B IPOCTpaHCTBEY, «Tena
BpallleHus», «BeKTopsl U KOOpAWHATHI B MPOCTPAHCTBE». POPMUPOBAHME JIOTUYECKMX YMEHHM pacmpelensiercs HE TOJBKO M0 COJep)KaTeIbHbIM
JIMHUAM, HO U 10 roJjaM 00yueHHsl Ha ypPOBHE CPEAHEro o0I1ero oopa3oBaHusl.

Copepxanne 00pa3oBaHUsl, COOTBETCTBYIOIIEE IPEIMETHBIM PE3YJIbTaTaM OCBOCHHUSI paboueii MporpaMMBl, paciipeieIEHHBIM 110 ToaM 00yueHus,
CTPYKTYPUPOBAHO TakKuM o0Opa3oM, 4YTOOBI OBJIaJIEHUE TEOMETPUYECKUMH TOHSITHSMU W HABBIKAMH OCYIIECTBIISIJIOCH TIOCIEIOBATEIIBHO U
MOCTYNaTeNbHO, C COOIIOICHUEM MTPUHIIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYI0 CUCTEMY T'€OMETPUUYECKUX MPECTaBICHUI
00ydJaronuxcsi, pacuupsisi U yriyossis e€, o0pa3yst IpouHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenne reomerpuu orBoautcs 2 yaca B Henento B 10 kiacce u 1 gac B Henmento B 11 kiacce, Bcero 3a ABa roga o0ydeHus - 102 yueOHbIX
Jaca.
COAEP) KXAHUE YYEBHOI'O KYPCA

10 KJIACC



IIpsiMble U MJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE ITOHATHSA CTEPCOMECTPHHU. Tqua, npsmMasd, IJI0OCKOCTh, IMPOCTPAHCTBO. IToHsTHe 00 aKCHOMAaTHYECKOM IMOCTPOCHUHN CTEPCOMETPHU:
AKCHUOMBI CTEPECOMETPUHN U CIICACTBUA U3 HUX.

B3aumHoOe pacrosioskeHne NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, TapaJlIeNIbHBIE U CKpeIMBaroIuecs npsmMsele. [lapamienbHoCTs IpsMBIX 1
IIJIOCKOCTEM B IIPOCTPAHCTBE: MApaJUICIbHbIE IIPSIMBIE B IIPOCTPAHCTBE; ApAJLIEIBbHOCTh TPEX MPSAMBIX; NapaAJUICIBHOCTD MPSMOM U IJIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJl MEXIy HpsAMBIMH B IpocTpaHcTBe. IlapaienbHOCTH INIOCKOCTEH: NapajuleibHble IUIOCKOCTH; CBOWCTBA
napajuieNIbHBIX IocKocTel. [IpocTeiimue npocTpancTBeHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadAp, KyO, mapaiesienuIe l; TOCTPOCHUE CEYCHUH.

[lepneHuKyIAPHOCT NIPSAMOM M IUIOCKOCTH: NMEPIEHIUKYISIPHBIE MPAMBIE B IPOCTPAHCTBE, MPAMbIC NapajUICNIbHbIC U IEPIECHIUKYIISPHBIE K
IIJIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTU MPSAMON U IUIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYISIPHON MIIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroOJ
MEXIy NpSMOM M IUIOCKOCTBIO; ABYTPaHHBIM YroJjl, JIMHEWHBIA yroJl ABYTPAaHHOIO yria. [IeplneHauKyinsp M HAKJIOHHBIEC: PACCTOSHHE OT TOYKH JI0
IUIOCKOCTH, PACcCTOSTHUE OT NpPSMOM 10 IUIOCKOCTH, NpPOEKUUs QUrypbl Ha IUIOCKOCTh. [lepneHAMKYIspHOCTh IJIOCKOCTEH: MpHU3HAK
MEPIECHANKYISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa 0 TpEX NepneHIuKyIsIpax.

MHOrorpaHHUKH

IloHsATHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOIOIDAHHHUKA, BBIIYKIBIE W HEBBIIMYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA MHOIOTPaHHUKA.
[Ipu3ma: N-yrosipHas npusMa; rpaHd U OCHOBAHMSI TPU3MBI; IIpsiMasi U HaKJIOHHAs IPU3MbL; OOKOBas U MOJIHAas MOBEPXHOCTh pu3Mbl. [lapannenenunen,
NPSIMOYTOJIbHBIN Napanienenunen u ero cBoicTaa. [lupamua: N-yrojapHast nMpaMuia, FpaHd ¥ OCHOBAaHHE IMHPaMHUJIbl; OOKOBasl U MTOJIHAsI TOBEPXHOCTh
MUpaMHJIbl; TpaBWIbHAs W yCeU€HHAs MNUpaMHlIa. OJIEMEHThl MpPU3Mbl W THpaMuibl. [IpaBUiIbHbIE MHOTOIpDAaHHUKU: TOHATHE MPaBUIBLHOTO
MHOT'OI'paHHMKa; paBUIbHAs IPU3Ma U MIPaBUIIbHAS MUPAMU/Ia; IPpaBUIIbHAS TPEYrojbHas MHpaMua U NpaBWIbHBIA TeTpasip; kyo. [IpeacraBnenue o
MIPaBWJIbHBIX MHOTOTPAaHHHUKAX: OKTa’dAp, 10AeKadAp U ukocadap. CedeHus Npu3Mbl U TUPAMU/IBL.

CI/IMMGTPI/UI B IMPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIBHO TOYKH, pr[MOfI, IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUH B IMUpaMUax, nmapajuiCjacrnuicaax,
IMpaBUJIbHBIX MHOT'OI'paHHUKAX.

Brruncienue 31€eMEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHaliu, yriibl. IInomans OOKOBOM MOBCPXHOCTU U IMOJTHOM TMOBCPXHOCTH HpHMOﬁ IIPpHU3MHI,
miomanab OCHOBaHHf/'I, TCOpEMaA O OOKOBOM MMOBCPXHOCTU HpﬂMOﬁ IMPU3MBI. [Inomane OOKOBOI MMOBCPXHOCTU U IMOBCPXHOCTU HpaBHHLHOﬁ InUupamMuabl,

Teopema o TIomaau yceuéHnon nupamusl. [loastue 06 06b6émMe. OOBEM MUPaMUIBI, TPU3MBI.

[TonoOHebIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TUIOMAIIMU MTOBEPXHOCTEH, 00bEMaMu 1MOJOOHBIX TEIT.



11 KJIACC

Tena Bpaumenus

[unuaapudeckas MOBEPXHOCTh, 00pa3ymoIue WIHHIPHYECKON MOBEPXHOCTH, OCh MUJIMHAPUYICCKONH MOBEPXHOCTH. [lMmuHAp: OCHOBaHUS U
OOKOBast MOBEPXHOCTh, 00Pa3yIOIIasi M OCh; ILIONIA (b OOKOBOW M IMOJIHOW MOBEPXHOCTH.

Konnueckas moBepxXHOCTh, 00pa3yrolye KOHHUECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKON MoBepXHOCTU. KOHYC: OCHOBaHWE U BEpIINHA,
o0pa3yro1as ¥ OCh; IJI0LIa b OOKOBON U MOJIHONM OBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yIolIHe U BbICOTA; OCHOBaHMS U OOKOBas IOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, IMaMeTp; IIomaab MOBEPXHOCTH ceprl. B3aumHoe pacnonoxenue cepsl U MIOCKOCTH; KacaTellbHas MIO0CKOCTh
K cdepe; miomanb cepsl.

N300paxenue Ten BpalleHus Ha II0CKOCTH. Pa3BépTka nuauHApa 1 KOHyca.

KomOuHnanuu ten BpallleHHss 1 MHOTOIpaHHUKOB. MHOTOrpaHHMK, ONMUCAHHBIA OKOJIO cdepsl; cepa, BOUCAHHAS B MHOTOTPaHHUK, WM TEJO
BpalICHUSI.

[Tonsitue 06 00BEMe. OcHOBHBIE CBOKICTBA 00BbEMOB Tel. Teopema 006 00bEME MPSMOYTOJIBHOTO Mapajuiesienumena u caeAcTBus u3 He€. O0béM
HWIMHIpa, KoHyca. O0BEM I1apa U miomaasb cepsl.

HO,Z[O6HLIC TCJIa B IPOCTPAHCTBC. CooTHonIeHUS MCKAY IUIoIagIMU HOBerHOCTCﬁ, o0BEMaMu HO,E[OGHBIX TCII.

Ceuenust muMHApa (MapaUIeIbHO M TEPICHIUKYISIPHO OCH), CEYCHUsI KOHYca (MapajulelIbHOe OCHOBAHUWIO M IIPOXOJAIIEe Yepes3 BEepINUHY),
CEueHus 11apa.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE



BekTop Ha miockoctu U B poctpaHcTBe. ClI0KEHUE UM BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uyucio. Pa3nokeHue BeKTopa mo TpéEM
HEKOMIUIaHapHbIM BekTopaM. IlpaBwio mnapamnenenunena. PemeHue 3agad, CBSI3aHHBIX € IPUMEHEHUMEM IIpaBWJI JIEHCTBUM C BEKTOpaMH.
[IpssMmoyronbHas cucrema KoopauHar B mpoctpaHcTBe. Koopaunatel Bektopa. IIpocrelimme 3agaun B KOOpAMHATaX. YTOJI MEXJY BEKTOPaMH.
CkayisipHOE€ TPOM3BEJICHUE BEKTOPOB. BbluMcieHHE YIJIoB MeXAy HpPSIMBIMU M IIOCKOCTAMHU. KOOpIMHATHO-BEKTOpPHBIM METOJ MNpU PELICHUU
F€OMETPUYECKHX 3a/1a4.

IIVIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI y4eOHOTO mpeamera «MaTeMaTHKa» XapaKTepu3yIOTCs:

I'paiknanckoe BocnuTaHue:

c(OPMHPOBAHHOCTHIO TPAKAAHCKOM MO3UIIMK 00YYaOLIErocs Kak akTHBHOT'O U OTBETCTBEHHOT'O WJIEHAa POCCUHCKOro 00I11eCTBa, MPECTaBICHUEM
0 MaTeMaTHYECKHUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUU, MPOIEAYP TPaXTAaHCKOro oOIIecTBa (BBIOOPHI, OMPOCH U TIp.),
YMEHHEM B3alMO/ICHCTBOBATH C COIIMATLHBIMU HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIHSAMU U HA3HAUCHUEM.

IIarprornyeckoe BoCIMTaHHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKOM MPaXKAAHCKOW UACHTUYHOCTH, YBAXKEHUS K MIPOILIOMY M HACTOSIIEMY POCCHICKOIM MaTEMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JTOCTHKEHUSIM POCCHUMCKUX MAaTEMATUKOB M POCCUHCKONM MAaTEMaTHYECKOW IIKOJBI, K MCIIOJIB30BAHUIO ITHUX AOCTH)KEHHUH B JPYTHX
HayKax, TEXHOJIOTHSIX, cepax 3KOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHUEM NYXOBHBIX HeHHOCTefI pOCCHﬁCKOFO HapoJa; C(l)OpMI/IpOBaHHOCTBIO HPAaBCTBCHHOI'O CO3HAHUs, 9TUYCCKOI'0 MOBEACHM A, CBA3AHHOI'O C
MPaKTUYICCKUM MMPUMCHCHUCM JOCTHXKEHUI HAaYKH U JCATCIBbHOCTBIO y‘IéHOTO; OCO3HAHUCM JIMYHOT'O BKJIaJa B IOCTPOCHUC YCTOﬁQHBOTO 6YIIYH_ICFO.



JcTeTHYECKOEe BOCIIUTAHUE:

OCTECTUYCCKUM OTHOHMICHHUEM K MHUPY, BKIIIOYAsA OCTCTUKY MAaTEMAaTUYCCKHUX SaKOHOMCpHOCTeﬁ, O6’B€KTOB, 3ajJa4, peIHeHHfl, paCCY)I(HCHHfI;
BOCIIPHMUMYHUBOCTBIO K MAaTEMATUYCCKUM ACIICKTaM pa3JIMYHbIX BUJ0OB HCKYCCTBaA.

duznyeckoe BoOCIUTAHHE:

C(OPMHUPOBAHHOCTBIO YMEHMsI IPUMEHATh MaTeMaTHYECKUEe 3HaHUS B MHTEpecax 370pOBOro M 0e30MmacHOro odpasa >KU3HH, OTBETCTBEHHOI'O
OTHOIICHHUS K CBOEMY 3JI0OPOBBIO (340pPOBOE MHUTAHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHH W OTIbIXA, pEryisipHas (QHU3MUEcKass aKTUBHOCTH),
(U3MYECKOT0 COBEPIICHCTBOBAHNUS, P 3aHATUAX CHOPTUBHO-03/I0POBUTEIBHOM JESITEIBHOCTHIO.

Tpynosoe BociuTaHuE:

TOTOBHOCTBIO K TPYAY, OCO3HaHHUEM IIEHHOCTH TPYAOIIOOWS; MHTEPECOM K Pa3InIHbIM chepaM MpoPecCHOHATBHON IeITSILHOCTH, CBI3aHHBIM C
MaTEMaTHKOM 1 €€ MPUII0KEHUIMHU, YMEHHEM COBEPIIIaTh OCO3HAHHBIN BBIOOP Oyay1iiel mpodeccruu u peann3oBbIBaATh COOCTBEHHbBIE dKU3HEHHBIE IIIAHBI;
TOTOBHOCTBIO U CITOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPA30BAaHUIO HA MPOTSHDKCHUM BCEH KM3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PELICHUHU NPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

JKoJ0ruYecKoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTHIO IKOJIOTHUECKON KYJIbTYPHI, IOHUMAHUEM BIUSHUS COIMAIBHO-DKOHOMUYECKHX MPOIIECCOB HA COCTOSIHHE MPHUPOIHON U
COLIMAJILHOW Cpelibl, OCO3HAHHEM TJI00AIbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM; OpHeHTaluell Ha MpUMEHEHUE MAaTeMaTUYeCKUX 3HAHWM st
penieHus 3a1a4 B 00J1aCTH OKPYIKAIOIIEH Cpeibl, TIIaHUPOBAHUS TTOCTYIKOB M OIEHKH MX BO3MOJKHBIX IMOCJIEACTBUH I OKPY>KAIOIICH CPEIbI.

HeHHOCTH HAYYHOI'O MO3HAHMA:

c(OpMUPOBAHHOCTHI0 MUPOBO33PEHHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU M OOLIECTBEHHON NMPAKTUKU, TOHUMaHUEM
MaTeMaTHYeCKOM HayKu Kak c(epbl YeTOBEYECKON e TeTbHOCTH, 3TANlOB €€ Pa3BUTHUS U 3HAYUMOCTH JJIS Pa3BUTHSI LIMBUIIU3AIMH; OBJIaICHUEM S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOMl KaK CpEICTBOM IMO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBIIATH IPOEKTHYKO M HCCIEN0BATEIBCKYIO
NEeATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeMeTHbBIE  Pe3yJIbTaThl ~ OCBOCHHUS  NpOorpaMMmbl  ydeOHOro  mpeamera  «MarTeMaTHKa»  XapaKTePU3YIOTCS  OBJIAJCHHEM
VHUBEPCATHHBIMUA HO3HABAM ENIbHBIMU OCliCNEUAMU, VHUBEPCALbHLIMU — KOMMYHUKAMUBHHIMU — OeUCMBUIMY,  VHUBEPCATbHbIMU — Pe2yIsIMUSHbIMU
oelcmeusImu.

1) Vuusepcanvuvie nosnasamenvhule oeticmausi, obecneuusaronm Gopmuposanue 6a308blx KOSHUMUBHBIX NPOYECCO8 00yUaiouuxcs (0ceoenue
MemMOO08 NO3HAHUS OKPYHCAIOUIe20 MUpa, NpUMeHeHUe T02UEeCKUX, UCCIe008AmeNbCKUX onepayull, yMeHul pabomams ¢ uHgopmayuetr).

ba3oBble Jornyeckne aeMCTBUSA:

BBISIBJIATh M XapaKTEpU30BaTh CYILECTBEHHbIE NMPU3HAKM MATEeMaTHUYECKUX OOBEKTOB, MOHSATHH, OTHOILIEHHH MEXITYy MOHATUAMH; (HOPMYIHpPOBATH
OTIpeJIeJICHUs] IOHATHI; YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKALNU, OCHOBAHUS [T 0000IICHUS U CPAaBHEHUS, KPUTEPUH MPOBOAUMOTO
aHanmn3a;

BOCIPUHUMATh, JOPMYIUPOBATH U MPE0OPA30BBIBATH CYKJIEHUS: YTBEPAUTEIbHbIE U OTPUIIATENbHbIE, €JUHUYHbIC, YACTHBIE U 00II1E; YCIOBHBIE;
BBISIBJIATH MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTUBOPEUUs B (PaKTax, JaHHBIX, HAOIIOICHUSX U YTBEPXKICHUSX; ITpeiaraTb KpUTepUn
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUN;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHAYKTHUBHBIX YMO3AKJIOUECHUN, YMO3AKIFOUEHHU 110 aHAJIOTUH;

MMPpOBOAUTL CaMOCTOATCIBHO NOKA3aTCJIbCTBA MATECMATUYICCKUX YTBep)KI[eHI/Iﬁ (priMHe n oT HpOTI/IBHOFO), BBICTpAaUBATh apryMCHTALIUI0, IPUBOIUTH
MMPUMEPBI 1 KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHEIC CYXKIACHUSA U BBIBOIBI,

BbIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauM (CpaBHUBAaTh HECKOJBKO BapHaHTOB pEIIEHUs, BbIOMpaTh Hanbojee MNOAXOIAMUNA ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciiegoBaTeILCKHeE JelCTBUA:

UCIOJIb30BAaTh BOMPOCHI KaK HCCIENIOBATEIbCKUM HHCTPYMEHT MO3HaHHUA; (HOPMYIHPOBATh BOMPOCHI, (PUKCHPYIOLIHE MPOTUBOpEYHE, MpoOiIeMy,
YCTaHABIIMBATh HCKOMOE U JJaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIEI0OBAaHUE 10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObEKTa, SBICHHUS,
Ipolecca, BbISIBICHUIO 3aBUCHMOCTEN MeX1y 00BbEKTaMU, SIBJICHUSIMHU, TPOLIECCAMU;



CaMOCTOSITENILHO (OPMYJIMPOBATH OOOOIIEHHSI W BBIBOJBI IO pe3yJbTaTaM NpPOBEIEHHOTO HAOJIOJEHHS, MCCICIOBAHUS, OIICHUBATH JIOCTOBEPHOCTh
MOJIYYE€HHBIX PE3yIbTaTOB, BEIBOJIOB M OOOOIICHHMIA;
MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, @ TAKIKE BBIJIBUTATh MPEIIIOI0KECHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBIIATH 1e(DUIIUTH MH(OPMAIIMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIPOC U JIJIsl PEILICHUS 3a/1a4H;

BBIOMpATh HH(POPMAIHIO U3 HICTOYHUKOB Pa3IMYHBIX THIIOB, aHAIM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IMUHBIX BUIOB
1 GOpPM TMPECTABICHHUS;

CTPYKTYPHUPOBATh HHPOPMAIIHIO, IPEJICTABIATE €€ B pa3IM4HbIX (hopMax, WILTFOCTPUPOBATh IpaduyecKky;

OLIEHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvhvle KOMMYyHUKamMugHble 0eticmeust, 00ecneuusarom chopmMuposanHoCns COYUAIbHbIX HABIKOS 00YHAIOUUXCL.
Oomenmne:

BOCIIPUHUMATh U ()OPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSAMH U LENISIMU OOILEHUS; SICHO, TOYHO, IPAMOTHO BBIP@)XaTh CBOIO TOUKY 3pEHUs
B YCTHBIX U MMCBbMCHHBIX TCKCTAaX, AaBATh MMOSACHCHUA 110 X0y PCIICHHA 3aJa4l, KOMMCHTUPOBATH HOJIyquHBIfI pE3YIbTAaT,
B X0JIe 00CYX/IeHHs 337aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOI TeMbl, TPOOJIEMBbI, pelIaeMoi 3a/1a4u, BbICKA3bIBaTh MJIEH, HALlEJIEHHbIE HA TIOUCK
peICHUs; COIMMOCTABIATE CBOU CYKACHUA C CYXXKICHUAMU APYTUX YHACTHUKOB AWAJIOra, O6Hap}I)KI/IBaTI) pas3inune u CxoacTBO H03I/IIII/II71; B KOppeKTHOI\/’I
dopme hopMynupoBaTh pa3HOIIACHs, CBOU BO3PAKEHHUS;
MNPEACTABIATE PE3YJIbTAaThl pCHICHUSA 3aa4u, OKCIICPUMECHTA, UCCIICA0BAHUA, ITIPOCKTA; CAMOCTOATCIBHO BBI6I/IpaTI) (bopMaT BBICTYIIJICHUSA C y‘léTOM 3aga4
MPE3eHTAIMM U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHunuecTso:

MIOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIMBUAYalIbHOW pabOTHI MpU pEHIEHUH y4eOHBIX 3a/ay; MPUHHUMAThH I€JIb COBMECTHOM
NEeSTeNbHOCTH, TUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOW paboThI, pacmpeleNsiTh BUABI pabOT, JOrOBapUBATHCS, 00CYKIATh MPOILECC U PE3yNbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPyMMoOBBIX (hopmax paboTel (0O0CYykaeHHS, OOMEH MHEHUN, «MO3TOBBIE INTYPMbD» U HWHBIC); BBIIOJHATH CBOI 4acTh pPabOTHI H
KOOpI{I/IHHpOBaTB CBOH HeﬁCTBHﬂ C prrI/IMH YJICHAMH KOMAaHJBI, OILCHUBATh Ka4Y€CTBO CBOCIoO BKJaJa B O6I]_[I/II\/'I HpO)IYKT 10 KpI/ITepI/IﬂM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) yHueepcanbele pezyiimuerole Oeﬁcmeuﬂ, obecneuusarom qbopmupoeaHue CMDBICNI06bLX YCMAHOBOK U HCUZHEHHBIX HABBLIKOB IUYHOCMU.



Camoopranuszaums:
COCTABJIATH IJIaH, AJITOPUTM PELICHU 3a7aui, BEIOUPATh CIIOCOO pelIeHus ¢ yYETOM UMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUH C y4€TOM HOBOM MH(pOpMAILHH.

CaMOKOHTPOJIb:
BJIJICTh HAaBBIKAMHU ITO3HABATEIHHON pE(IIEKCHU KaK OCO3HAHHs COBEPIIAEMBIX JCUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3yJbTAaTOB; BIAJIETh
crioco0amMM caMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yiibTaTa pelieHus MaTeMaTH4eCcKOoM 3a1auu;
IIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELLIEHUU 3a/1a4l, BHOCUTh KOPPEKTUBBI B I€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEJILCTB,
JIAHHBIX, HalJICHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIM U YCIOBUSAM, OOBSACHATH IPUYUHBI JOCTHXKEHUS UM HEJOCTH)KEHUS PE3YJIbTaTOB AEATEIbHOCTH, HAXOAUTh
oLIMOKY, JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJBbTATHBI

10 KJIACC

OrnepupoBaTh NOHATHAMU: TOUYKA, IPSAMAs], INTIOCKOCTb.
[IpuMeHATH aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PEIICHUN F€OMETPUYECKHX 3a/1a4.
OnepupoBath NOHATHAMU: MApALIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

KHaCCI/I(I)I/II_[I/IPOBaTL B3aMMHOC PACIIOJIOKCHUC MMPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBE.



OnepupoBaTh NOHATUSAMHU: IBYTPAaHHBIN YTroJj, PaHU IBYTPAHHOIO yIiia, pedpo IBYTpaHHOIO YIIia; JIMHEWHBIHN Yyroj IBYTpaHHOTO yIiia; TpajaycHas
Mepa JBYTPaHHOIO yria.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBITYKJIBIA MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTpaHHUKA, ITPAaBUIILHBIN MHOTOTPAHHUK.
Pacrio3naBaTh OCHOBHBIEC BU/IbI MHOTOTPAaHHUKOB (MMUpaMUa; MPU3Ma, MPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo).

KHaCCI/I(I)I/II_[I/IpOBaTL MHOI'OI'PaHHHUKH, BBI6I/IpaH OCHOBaHHA AJId KJ'IaCCI/I(bI/IKaI_II/II/I (BLIHYKJ'ILIC N HEBBIITYKJIBIC MHOTI'OI'PAHHUKH; IMPAaBUJIBHLIC
MHOT'OIpaHHUKH; IPAMBIC 1 HAKIIOHHBIC IIPHU3MBI, Hapajmeﬂem/mez[bl).

OHCpI/IpOBaTL MOHATHUAMU: CCKYyIIad IMJIOCKOCTb, CCUCHUC MHOI'OIPAaHHUKOB.
OOBACHATD IIPUHIUIIBI IIOCTPOCHUA C@‘I@HHFI, HCIOJIB3YA MCTOA CJICOB.

Ctpouth ceyeHHs MHOTOTPAHHUKOB METOOM CJIE/IOB, BBHIIONHSATh (BRIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYP: BUI
CBEpXY, COOKY, CHU3Y.

Pemrats 3aa4i Ha HaXOXACHUEC I'COMCTPUYCCKUX BCIWYHH I10 06pa3uaM HJIN aJirOpuT™MaM, MpUMEHAA U3BCCTHBIC AHAJIUTUYCCKUC MCTOABI ITPpHU
PEIICHUN CTaHAAPTHBIX MATEMATUUYCCKHX 3aJla4 Ha BbIYUCIICHUC paCCTOHHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOUKHU O pr[MOfI, OT TOYKH J0 IIIIOCKOCTH,
MCKAY CKPCIIMBAOIIUMUACA TTPAMBIMH.

Pemiate 3ala41 Ha HAXO0XKACHHUEC I'COMCTPUYUCCKUX BCIIMYHNH I10 06pa3uaM WK aJiIrOpUTMaM, NPpUMCEHSSI U3BECTHBIC aHAJIUTUYCCKUC MCTOABI IIPpHU
PEIICHUN CTAaHAAPTHBIX MAaTEMATUUCCKUX 3ala4d Ha BbIYUCIICHUC YIJIOB MCKAY CKPCUIMBAIOIIUMUCA MTPAMBIMU, MCKIY HpHMOI\/JI " IINIOCKOCTBIO, MCKIY

IIOCKOCTAMU, ABYI'PAHHBIX YTJIOB.

Boruncnsate 00EMBI 1 MITOMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma, MTUPAMU/Ia) C TPUMEHEHUEM (OPMYIT; BBIYUCIIATH COOTHOIICHUS MEKIY
MJIOMIAISIMUA TTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB.

OHepI/IpOBaTI) MOHATHUAMU: CUMMETPUA B IPOCTPAHCTBE; HEHTP, OCh U IJNIOCKOCTE CUMMETPHHU,; ICHTP, OCh U IIJIOCKOCTh CUMMETPUHA (1)I/IprI)I.

W3BnekaTh, MpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH MHPOPMALUIO O MPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
YyepTexax U pUCYHKaX.



[IpumensTh reomeTpuyeckue (pakThl UIsl PELICHUSI CTEPEOMETPUUYECKUX 3aj]1ay, MPEAoaraloluX HECKOJIBKO IIaroB PEUICHUs, €ClId YCIOBUS
MIPUMECHEHHUS 33JIaHbI B IBHOU (hopMe.

[IpuMeHATH MpoCTENIINE POrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI ITPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4.
[IpuBOIUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HHU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB FEOMETPUH B HCKYCCTBE.
IIpuMeHATH MOTYy4YEHHBIC 3HAHUSA HA MPAKTUKE: aHAIM3UPOBATh PEAIbHBIC CUTyallud U IPUMEHATb U3YYCHHBIE MOHATUSA B IIPOLIECCE IOUCKA

pelicHud MAaTCMAaTUYCCKU C(i)OpMyHHPOBaHHOﬁ HpO6JI€MBI, MOACIINPOBATE PCAJIBHBIC CUTYyallUM Ha A3BIKC I'COMCTPHH, UCCICAOBATHL IMOCTPOCHHLIC

MOJACIN C HMCIIOJBb30BAHUCM I'COMCTPUYCCKHX MOHATUHA U TCOPEM, allllapara anre6pbl; peuiaTth MIMPAKTHYCCKHC 3ada4dr, CBA3AHHBLIC C HaAXOXKICHHUCM
reoOMCTPUICCKUX BCINYHH.

11 KJIACC

OnepupoBaTh NOHATHAMU: LIJIUHAPHUYECKAs TOBEPXHOCTb, 00pa3yrolne HUIMHAPUIECKON MOBEPXHOCTH; [IMIUH]IP; KOHUYECKasi TOBEPXHOCTb,
o0pa3yromiye KOHUYeCKO! OBEPXHOCTH, KOHYC; cpepruueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cepa u map).
OOBACHATH CIIOCOOBI TOMYYEHUS T BPAICHUSI.
KrnaccuduiupoBars B3auMHOE pacrofioskeHue Cephl U MITOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHWE CETMEHTA, BHICOTA CETMEHTA; IIApOBOM CIIOM, OCHOBAHWE IIApPOBOTO CJIOS, BHICOTA
IAPOBOTO CJIOSI; IIIAPOBOM CEKTOP.

Borancisats 00bEMBI B Iiomaau HOBerHOCTCﬁ TCJI BpallICHUA, TCOMCTPUYCCKUX TCII C MIPUMCHCHUCM (I)OpMy.TI.



OnepupoBarh NOHSITUSIMH: MHOTOTPAaHHMK, BIIMCAHHBIM B cepy U ONUCAHHBIM OKOJO cdepbl; cdepa, BIMCaHHAS B MHOTOIPAHHUK WIH TEJO
BpaIICHUsI.

BBIHCcIsATE COOTHOMICHHSI MEXKAY TUTOIIAIIMU TOBEPXHOCTEH U 00hEMAMHU MOTOOHBIX TEJ.
N306paxaTs uzyyaembie (GUTYpHl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.
BrInonHATE (BBIHOCHBIE) TNIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPALCHUS.

W3Bnekarb, MHTEPOPETUPOBATH U MPEOOpPa30BbIBATh MH(MOPMALUIO O TMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QHUTypax, MPEeACTaBICHHYIO Ha
YepTekax U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbImoHITE AEUCTBHS CIIOKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB M YMHOXCHHS BEKTOpa Ha YHCIO, OOBSCHITH, KAKHMH CBOWCTBAMU OHHU
00J1a/1a10T.

[IpuMeHATh MpaBWIIO NapAIIIEIICTIUIIENA.

OHepI/IpOBaTL MNOHATHUAMU: JCKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, paBEHCTBO BEKTOPOB, KOOPAWHATLI BEKTOPA, YTI'OJI
MCKAY BEKTOPAMH, CKAJIIPHOC IMMPOU3BECACHUE BEKTOPOB, KOJUIMHCAPHBIC U KOMITJIAHAPHBIC BEKTOPLI.

HaXOI[I/ITI) CYMMY BCKTOPOB U INPOU3IBCACHHUEC BCKTOPA HA YUCIIO, YIOJ MCKAY BCKTOpaMH, CKAJIAPHOC IMPOU3IBCACHHUE, paCKIIaJbIBaTh BEKTOP IO
ABYM HCKOJUJIMHCAPHBIM BEKTOpPAM.

3aﬂaBaTb IJIOCKOCTh YPAaBHCHHEM B HeKapTOBOﬁ CUCTCMC KOOPpAHUHAT.

[IpumensTh reomeTpruyeckue (HaxkThl JUIsl PElIEHUs] CTEPEOMETPUUYECKUX 3aJad, MPEANOoIaralolxX HECKOJIbKO IIAaroB peHIeHUs, €CIIU YCIOBUS
NPUMEHEHHMS 33JJaHbl B IBHOH (opme.

Pemiate HpOCTCﬁH.IPIG rCOMCTPHUYCCKUC 3aa4YU Ha IPUMCHCHNEC BCKTOPHO-KOOPAUHATHOTO METO/1A.



PemraTe 3aJa4d Ha JO0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUM U HaXO0XIACHUC I'COMETPHUIYCCKUX BCIUYHUH I10 o6pa3uaM WK aJIrOpUuT™Mam,

MPUMCHAA U3BCCTHBIC MCTOAbI IPU PCIICHHUU CTAHAAPTHBIX MATCMATUYCCKUX 3a/1a4.

[IpuMeHATH MpoCTENIINE POIPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHMKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4.

HpI/IBO,I[I/ITI) IIPUMEPLI MAaTEMATUYCCKHUX SaKOHOMCpHOCTef/'I B IIPpHUPOAC U )KU3HHU, PACIIO3HABATH IIPOSABJICHUEC 3aKOHOB I'COMETPHUHN B HCKYCCTBE.

HpI/IMCHHTL INOJTYYCHHBIC 3HAHHWA Ha MPAKTUKCE: aHAJIM3UPOBATH PCAJIBHBIC CUTyallUH U HNPUMCHATH HU3YUCHHBIC INOHATHUSA B IPOLCCCC ITOHCKa
peliCcHud MAaTCMAaTHYCCKU C(bOpMy.HHpOBZlHHOﬁ HpO6JIeMI>I, MOACIIMPOBATh PCAJIbHBIC CUTyalMHM Ha A3BIKEC I'COMETPUH, HMCCICAO0BATH ITOCTPOCHHLIC
MOJACIN C HMCIIOJBb30BAHUCM I'COMCTPUYCCKHX MOHATUHA U TCOPEM, allllapara aJIFe6pr; peuiaThb MPAKTUYCCKUC 3aJlauM, CBA3AHHBIC C HAXOXIACHUCM

F€OMETPUYECKHUX BEJINYHH.
TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC

Ne HanmenoBanue pa3neinoB 1 TeEM IpOrpaMMmbl ‘ KommyecTBo yacos ‘ OnexTpoHHbIe (IIPPOBHIE)

n/m Bcero|| KonrpoubHbie IpakTH4ecKue obpasosatenbHbIe PeCypChl

paboThI paboThI
|1 HBBC,I[GHI/IC B CTEPEOMETPHIO H 10 H H H ‘
2 [Ipsimble u mtockocTH B npocTpancTse. [lapamnensHocTh 12 1
IPSIMBIX U IJIOCKOCTEN

|3 HHepHeH,[[I/IKyJI}IpHOCTB MPSIMBIX U IIJIOCKOCTEN H 12 H H H ‘
|4 HanH MEXy PSMBIMH U IJIOCKOCTSAMU H 10 H 1 H H ‘
|5 HMHOFOFpaHHI/IKI/I H 11 H 1 H H ‘
|6 HO6LéMH MHOTOTPaHHUKOB H 9 H 1 H H ‘
|7 HHOBTOpeHI/IeZ CEYEHUS, PACCTOSHUS U YTJIbI H 4 H 1 H H ‘
|OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 5 I 0 [ |




11 KJIACC

Ne || HammeHoBaHUWE pa3esioB U TEM MPOTPaMMBbI | KomnnyectBo yacos | OnekrpoHHbIe (IU(POBBIC) 00pa3oBaTEIbHBIE
n/m Bcero|  KonTponbsHbie I[IpakTHyeckue PeCYpCBI
paboThI paboThI
|1 HTeJIa BpaIeHUs “ 12 “ H “
|2 ”O6’béMBI Tem “ 5 “ 1 H “
|3 ”BeKTopr 1 KOOPJHMHATHI B IPOCTPAHCTBE H 10 H 1 H H
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3 AL 7
3HAHU

OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Tema ypoxka KonunyecTBo 4yacos [Hara DJNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Konrponbnsie || Ilpaktnueckue || A3YICHHA obpasosarenbHbIe
padoTHI padoTHI peCypCrI
1 ||OcHOBHBIE TOHATHUS CTEPEOMETPHUH: TOUKA, MPsSIMas, TNIOCKOCTb, 1 02.09.
npocTpancTBo. [IpaBuia n3o0pakeHus Ha PUCYHKAX: U300paKEHUS
IUIOCKOCTEH, apaJUIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEHHBI OTPE3Ka
2 |[[lonsiTHs: IepeceKaronyecs MIOCKOCTH, epeceKaromuecs npsmas u| 1 06.09.
TUIOCKOCTh
3 ||[TonsTus: mepecekaromuecs mIOCKOCTH, Iepecekaromuecs npsmas uj| 1 09.09.
IUIOCKOCTh
4 ||3HaKOMCTBO ¢ MHOTOI'pPaHHHUKAMH, N300pa’keHIEe MHOTOTPAaHHUKOB 1 13.09.
Ha PUCYHKaX, Ha IPOCKIIMOHHBIX YepTexkax
5 ||HauanbpHble cBeieHUs 0 KyOe U mupamujie, UX pa3BEPTKU U Moaenu. || 1 16.09.
CedeHust MHOTOTpaHHUKOB
6 |[HauambHble cBeeHMs 0 KyOe U Hpamuie, UX pa3BEPTKU U moaenu. || 1 20.09.
CeueHust MHOTOIPaHHUKOB
7 |TlonsTHE 00 AKCMOMATUYECKOM ITIOCTPOEHUU CTEPEOMETPHHU: 1 23.09.
aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX
8 |llonsaTHE 00 aKCHOMATHYECKOM IOCTPOSHUU CTEPEOMETPHH: 1 27.09.
aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX
9 ||[lonsTHE 06 aKCMOMATUYECKOM ITOCTPOEHUU CTEPEOMETPHH: 1 30.09.
aKCHOMBI CTEPEOMETPHH U CIIEACTBHS U3 HUX
10 |ITonsiTHe 06 aKCHOMATHYECKOM ITOCTPOCHUH CTEPEOMETPHH: 1 04.10.
aKCHOMBI CTEPEOMETPUH U CIEJICTBHS U3 HUX
11 |[BzaumMHOe pacnosio’keHue NpsSIMbIX B IPOCTPAHCTBE: 1 07.10.
nepeceKaroIrecs, napauielbHble U CKPEIMBAIONINECs PSIMbIe




Ne Tema ypoxka KonunyecTBo yacos ‘ [Hara DNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Konurponbnsie || Ilpaktnueckue || A3YICHHA obpasoBatelibHbIe
paboThI paboThI peCypCrI

12 |[lapannenbHOCTb NPAMBIX M IIOCKOCTEH B IPOCTPAHCTBE: 1 11.10.

napaJulebHble MPSIMbIE B IPOCTPAHCTBE; MAPALICIIBHOCTD TPEX

HPSIMBIX
13 |[[TapamienbHOCTD MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE: 1 14.10.

[TapannenbHOCTh IPSAMOM U TIIOCKOCTH
|14 HyFJ'IbI C COHAIPABJICHHBIMU CTOPOHAMMU H 1 H H H18.10. H ‘
|15 Hyron MEXy NIPSIMBIMU B IPOCTPAHCTBE H 1 H H HZl.lO. H ‘
|16 HVFOJI MEXy IPSIMBIMH B IIPOCTPAHCTBE H 1 H H H25.10. H ‘
|17 HHapaJmenLHOCTL IJIOCKOCTEN: MapalIeNIbHbIE IIIOCKOCTH H 1 H H H28.10. H ‘
118 |CroiicTra napannensupIx miockocTeit | 1| [ o111, | |
19 |[[Ipocteiimue npocTpaHCTBEHHBIE (GUTYPHI HA IIIIOCKOCTU: TeTpa’ap, || 1 04.11.

KyO, mapaJuiesnenumnes
20 |Moctpoenne ceuennit [ [ [ |o8.11. [ |
|21 HHOCTpOCHI/Ie ceueHuni H H H Hll.ll. H ‘
22 ||[KonTposbHas paboTa o teme "lIpsiMble U MJIOCKOCTH B 1 15.11.

npoctpancTie. [lapamienbHOCTh TPSMBIX U TIJIOCKOCTEH"
23 |[IlepneHAMKYISIPHOCTD MPSIMOM U TIIOCKOCTHU: NEPIEHANKYISIPHbIE 1 18.11.

IpsIMbIE B TPOCTPAHCTBE
|24 HHpHMHe napajuleNbHble ¥ NEPICHMKYIIIPHBIE K IJIOCKOCTH H 1 H H H22-11. H ‘
|25 Hpr{MHe napajieNIbHbIe U NEPIEHUKYISIPHBIE K TNIOCKOCTH H 1 H H H25.11. H ’
|26 HHpmHaK MEePIEeHIUKYISPHOCTH MPSIMON U TUIOCKOCTH H 1 H H H29.11. H ’
|27 HHpmHaK MEPIEHIUKYISIPHOCTH MPSIMOM U TUIOCKOCTH H 1 H H H02.12. H ‘
|28 HTeopeMa 0 NPsAMOY NEPIEHAUKYIIAPHOHN IIIOCKOCTH H 1 H H H06.12. H ‘
|29 HTeopeMa 0 NPSAMOY NEPIEHAUKYJIAPHOHN IIIOCKOCTH H 1 H H H09.12. H ‘




Ne Tema ypoxka ‘ KonunyecTBo yacos ‘ [Hara DNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Konurponbnsie || Ilpaktnueckue || A3YICHHA obpazoBaTenbHbIe
padoThI paboTHI peCypCrI
|3O HTeopeMa 0 MPSIMOM MEPIECHIUKYIISIPHOM TIIOCKOCTH H H H H13.12. H
31 |[lepneHOUKYISAp U HAKIOHHBIC: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, 16.12.
PAcCTOSTHHUE OT MPSIMOM 10 TIIOCKOCTH
32 |[lepneHOUKYNIAp U HAKIOHHBIC: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH,|| 1 20.12.
paccTostHUE OT MPSMOM 10 TNIOCKOCTH
33 |IlepneHauKysp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,|| 1 23.12.
PacCTOSTHHUE OT MPSIMOH JI0 TIIOCKOCTH
34 |IlepnieHIUKYISp U HAKIIOHHBIE: PACCTOSTHAE OT TOYKH JI0 TUIOCKOCTH,|| 1 21.12.
PAcCTOSTHHUE OT MPSIMOM 70 TFIOCKOCTH
|35 HyFJ'IbI B IIPOCTPAHCTBE: YOI MEXy IPSMOI U TIIOCKOCTBIO H 1 H H H30.12. H
|36 H[[ByrpaHHbH?I yroJl, IMHEWHBIN Yoyl IBYTpaHHOTO yria H 1 H H H H
|37 HI[Byl“paHHBIﬁ YTOJ1, TMHEWHBIN YTroJ JBYTPaHHOIO yria H 1 H H H H
38 |[IlepneHIUKYISIPHOCTD TUIOCKOCTEH: MPU3HAK MEePIEHIUKYIsIpHOCTH || 1
JBYX TJIOCKOCTEN
39 |[lepneHOUKYIAPHOCTH TIOCKOCTEH: MPU3HAK MEepIeHAuKyIsspHocTH || 1
JIBYX TJIOCKOCTEN
40 |[TeprieHIUKYISIPHOCTD TUIOCKOCTEH: MPU3HAK MEePIEeHANKYIsIpHOCTH || 1
JIBYX TIJIOCKOCTEN
|41 HTeOpeMa 0 TpEX MEePIEeHIUKYIApax H 1 H H H H
|42 HTeopeMa 0 TpEX MEePIEeHANKYIIpax H 1 H H H H
|43 HTeopeMa 0 TpEX NEPIEHIUKYIIApaxX H 1 H H H H
44 | KontponbHas pabdora o reMam "llepneHIuKyIspHOCTb NPSAMBIX U 1 1

mockocTeil" u "YTiel MEXy NPSAMBIMH U INTIOCKOCTAMUA"




Ne Tema ypoka KoandecTBo yacos ‘ Jara DeKTpOHHBIC ITU(POBHIE
n/n Beero| Konurponbnsie || Ilpaktnueckue || A3YICHHA obpazoBaTenbHbIe
padoThI paboTHI peCypCrI
45 |IToHsATHE MHOTOTPAaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHHKA, 1
BBIMTYKJIbIC U HEBBIMYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
46 |[Ipu3ma: n-yroipHas MPU3Ma; TPaHU U OCHOBAHUS IMPU3MBI; TIPSIMast 1
Y HaKJIOHHAs MPU3MBbI; OOKOBAs M MOJIHASI TOBEPXHOCTH MPU3MBI
47 ||[Mapamnenenumnes, NpsIMOYTOJIbHBIN Hapaielenures] 1 ero 1
CBOICTBa
48 |[Mupamuma: n-yronbHas MApaMUIa, TPAaHU ¥ OCHOBAHHUE MTUPAMHU/IBI, 1
OOKOBas M TIOJIHAS IOBEPXHOCTh MMUPAMHU/IbI; TIPABHIIbHAS 1
yceu€HHas nupaMmuaa
49 |IlpaBuibHBIC MHOTOTPAHHUKH: IIOHATHE NMPABUIBHOTO 1
MHOTOTPaHHUKA; MPaBWJIbHAS MMPU3Ma U MPaBUIIbHAS TUPAMUIA;
MpaBWJIbHAS TPEYTOJIbHASI MUPAMUIA U IPABUIBHBIN TETPadap; Kyo
50 ||[IpencraBienue o mMpaBUIBLHBIX MHOTOTPAHHUKAX: OKTAdIp, 1
JOJIEKadIp U UKOCAdIP.
51 ||CummeTpus B MPOCTPAHCTBE: CAMMETPHSI OTHOCUTEIFHO TOUYKH, 1
MPSAMOH, TNIOCKOCTU. DJIEMEHThl CUMMETPHUH B TUPAMUIAX,
napajuieJienumneax, NpaBUiIbHBIX MHOTOTPAaHHUKAX
|52 HBLI‘II/ICJ'IGHI/IC AJIEMEHTOB MHOTOTPAHHUKOB: p&Opa, TUaroHaiu, yribl H H H H H
53 ||[Inomaab 60K0BOM MOBEPXHOCTHU U MOJTHON MOBEPXHOCTH MPSMOI
MIPU3MBI, TUTOIAh OCHOBAHHM, T€OpeMa 0 OOKOBOI MOBEPXHOCTH
IIPSAMOY IIPU3MBI
54 |Ilnomane 60KOBOW MOBEPXHOCTH U OBEPXHOCTH MPaBUIIbHON 1
MUPaMU/IBI, TEOpPEMa O TIOMATH OOKOBOM MOBEPXHOCTH YCEUEHHOM
MUPaMU/IBI
|55 HKOHTpOJ'IBHaH pabora o Teme "MHororpaHHUKH" H 1 H 1 H H H




Ne Tema ypoxka ‘ KonunyecTBo yacos ‘ [Hara DNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Konurponbnsie || Ilpaktnueckue || A3YICHHA obpazoBaTenbHbIe
paboTHI paboTHI peCypChI

|56 HHOH}ITI/IC 00 00Béme H 1 H H H H ‘
|57 HOGLéM UPAMHUIBI H 1 H H H H ‘
|58 HOGLéM UPaAMUJIbI “ 1 “ “ H H |
|59 HO6’béM TUPaAMUJIBI H 1 H H H H ‘
|60 HO6’béM MUPaMUIbI H 1 H H H H ‘
6L J05sew mpuswn ] | H | |
62 06w mpuswn ] | H u |
63 J06sem mpusws ] | H u |
|64 HKOHTpOJH)Haﬂ pabota no teme "OObEMBI MHOIOI'PaHHUKOB" H 1 H 1 H H H ‘
65 |[[ToBTOpeHue, 0600meHne cucremaru3anus 3Hanui. [loctpoerne 1

CEYCHUI B MHOTOTpaHHHKE
66 |[loBTOpenme, 0000MEHNE cUCcTeMaTH3aIMs 3HaHWH. Berauciienne 1

PACCTOSTHUIA: MEXy ABYMs TOYKaMH, OT TOYKH JIO0 TIPSMOH, OT

TOYKH JI0 TNTIOCKOCTH, MEXKIY CKPEIHBAIOLIIMMHUCS MPSIMbIMU
|67 HI/ITOFOBafl KOHTpOJIbHas paboTa H H 1 H H H
68 |[loBTOpenme, 0000MEeHNE cucTeMaTH3aI|s 3HaHWH. Berauciienne

YTJIOB: MEXIY CKPEIIMBAIOIIMMUCS MPSIMBIMHU, MEXKIY TPSIMOH 1

IUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB, YIIIOB MEXY IUIOCKOCTSIMHU
|OBILEE KOJIMYECTBO YACOB I10 [TPOT'PAMME | 68 | 5 [ 0 I




11 KJTACC

Ne Tema ypoxka ‘ KonunuecTBo yacos ‘ Hara OnekTpoHHbIE IM(PPOBLIE
/i Bcero|| Konrponshbie || IlpakTnueckue || U3YIEHW || 00pasoBaTelbHbie pecypebl
paboThI paboThI

|1 HC@)epa U 1Iap: MEeHTP, PaInyC, TUAMETP; TJIOMIA b TOBEPXHOCTH Chephl H 1 ‘ ‘ H04.09. H

2 |[B3auMHOE pacrojioxenue cepsl U MI0CKOCTH; KacaTeabHast IIIOCKOCTh || 1 11.09.
K cdepe; mromanb chepbl

|3 HI/I306pa)KeHI/Ie cdepsl, mapa Ha wiockocTu. CeueHus miapa H 1 H H H18.09. H

4 | [umHaprYecKas TOBEPXHOCTh, 00pa3yoLIHe IWINHIPUICCKOM 1 25.09.
MMOBEPXHOCTHU, OCh IIMIIMHIPUIECKON TTOBEPXHOCTH

S |[lumuHap: ocHOBaHUS U OOKOBAs MOBEPXHOCTh, 00Pa3yIOIIasi U OCh; 1 02.10.
TJI01a]Ib OOKOBOM M MOJHOM MOBEPXHOCTH

6 |[M300paxkeHue uIMHAPa Ha TI0CKoCTH. Pa3séprka mmnunapa. Ceuenus | 1 09.10.
UUIMHIIPA (TUIOCKOCTBIO, MApaIeIbHON WK NIEPIEeHINKYISIPHONU OCH
LHUIMH]IPA)

7 |[KoHHnueckast MOBEPXHOCTh, 00pa3yroIne KOHUYECKON TTOBEPXHOCTH, OCh || 1 16.10.
Y BEpIIMHA KOHUYECKON MOBEPXHOCTH

8 |[KoHyC: OCHOBaHHE U BEpIIMHA, 00pa3yolas ¥ 0Ch; IJIoIIa1s> 00KoBoM u|| 1 23.10.
MIOJTHOW MTOBEPXHOCTH

9  |[Vceu€HHBII KOHYC: 00pa3yroIlne U BEICOTA; OCHOBAHUS M OOKOBast 1 30.10.
MMOBEPXHOCTH

10 |M300paxenne KoHyca Ha TIIOCKOCTH. Pa3BépTka KoHyca. CeueHus 1 06.11.
KOHYca (TUIOCKOCThIO, MapalieIbHOH OCHOBAHUIO, U TTIOCKOCTHIO,
MPOXO/AIIEH Yepe3 BEpIINHY)

|11 HKOM6I/IHaHI/I$I TeJl BPAIICHNUsI 1 MHOTOTPAaHHUKOB H 1 H H H13.11. H

12 |IMHOrOrpaHHUK, OMUCAHHBINA OKOJIO cepsl; chepa, BIUCaHHAS B 1 20.11.
MHOTOTPaHHUK WJIU B TEJIO BpPAICHUS

|13 HHOHHTI/Ie 00 066Eme. OCHOBHEIE CBOWCTBA 00BEMOB TEI H 1 H H HZ?.ll. H

|14 HO6’I)éM IWIMH/IPA, KOHyCa H 1 H H HO4.12. H




No Tema ypoka ‘ KonugectBo gacos ‘ Hata DnekTpoHHbIE IU(POBHIE
n/m Beero| Kowtpomsnbie || Ipaxtuueckue || H3YICHHA 00Opa3oBaTebHBIC PECYPCHI
paboThI paboTheI

|15 HOG'béM 1Iapa u mion@aab chepsl “ 1 H “ “11-12- H |
16 |TTomoOHbIe Tena B mpocTpancTBe. COOTHOMICHHS MEKTY TUIOIIAISIMH 1 18.12.

MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TeIl
|17 HKOHTpOJH)Ha?I pabora o Temam "Tena Bpamenus" u "Oobembl Ten" H 1 H 1 H H25-12- H |
|18 HBeKTop Ha IJIOCKOCTH U B IPOCTPAHCTBE H 1 H H H H |
|19 HCJ‘IO)KGHI/IG Y BEIYUTAHHE BEKTOPOB H 1 H H H H |
|20 HyMHOX(eHI/Ie BEKTOpa Ha YKCJIO H 1 H H H H ‘
21 ||Pa3noxeHue BeKTOpa Mo TpEM HEKOMILIaHAPHBIM BekTopaM. [IpaBuio 1

napaJuiesenuresa
22 |Pemenue 3a/1a4, CBSI3aHHBIX C IPUMEHEHHEM MTPABIII JCUCTBUI € 1

BEKTOpPaMHU
23 |[IpsiMoyroJipHasl CHCTEMa KOOPJMHAT B pocTpaHcTBe. KoopauHaTe 1

BekTopa. [Ipocreiimme 3agaum B KOOpIMHATAX
|24 HYron Mex 1y BekTopamu. CKansipHOe TPOU3BeeHIE BEKTOPOB H 1 H H H H ’
|25 HBHI{HCHeHHe YIIJIOB MEXKIY TPSMBIMHU | IJIOCKOCTSIMHU H 1 H H H H ’
|26 HKoopzmHaTHO-BeKTopHHﬁ METO/I IIPH PEIICHUN TeOMETPUYECKHX 3a1a4 H 1 H H H H |
27 |KoutposbHas pabota 1o teme "BekTopbl 1 KOOpIHMHATHI B 1 1

mpocTpaHcTae”
28 |[loBropenue, 0000IIEeHNE U cUcTeMaTu3alus 3HaHuiH. OCHOBHbIC 1

¢burypsl, pakThl, TEOPEMBI Kypca IIIaHUMETPUU
29 |[loBTopenue, 0000IIEHHE 1 cucTeMaTu3alus 3HaHuiH. OCHOBHBIE 1

¢burypsl, pakThl, TEOPEMBI Kypca IIIaHUMETPUU
30 |[IToBTOpeHHME, 0OOOIIEHHE U CHCTEMATH3AINs 3HAHMIA. 3a1auu 1

TUIAHUMETPUH U METOJIbl UX PELICHUS




No Tema ypoka KonugectBo gacos Hata DnekTpoHHbIE IU(POBHIE
n/m Beero| Kowtpomsnbie || Ipaxtuueckue || H3YICHHA 00Opa3oBaTebHBIC PECYPCHI
paboThI paboTheI
31 |[I[ToBTOpeHHe, 0OOOIIECHHE U CHCTEMATH3allMsl 3HAHHA. 3a1auu 1
[UITAHUMETPUH U METOIbI X PEIICHUS
32 |[loBropenue, 0000IIEHHE U cucTeMaTu3alus 3HaHuid. OCHOBHBIC 1
burypsl, hakThl, TCOPEMbI Kypca CTEPEOMETPUU
|33 HI/ITOFOBaH KOHTPOJIbHAs pabora H 1 H 1 H H H
|34 HHOBTOpeHI/Ie, 00001IICHNE U CHCTEMAaTH3aIUs 3HAHUH H 1 H H H H
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 | 3 [ 0 [
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