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MOACHUTEJIBHAS 3AIINCKA

I'eomeTpus siBseTCsl OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CpelIHEro o0Lero oopa3zoBaHus, TaK Kak 00ecreunBacT
BO3MOXKHOCTh HW3YUCHHS IUCHUIUIMH €CTECTBEHHO-HAyYHOW HAMpPABICHHOCTH M TIPEIMETOB T'YMAaHHTApHOTO IUKIIA.
[TockoipKy JOrM4ecKkoe MBITUIEHHE, (hopMUpyeMoe MTpH H3yYeHHH O0YJaroIIMMUCS TOHATHHHBIX OCHOB T€OMETPHH, TPU
JIOKa3aTeNbCTBE TEOPEM M IIOCTPOSCHUH LEMOYKU JIOTHYECKUX YTBEP)KACHUH NPH PELICHUN TEOMETPHUUECKUX 3a7ay, yMEHHUE
BBIJIBUTATh M OIIPOBEPraTh TUIIOTE3bI HEOCPEICTBEHHO HCIIONB3YIOTCS TP PELISHNUH 33/1a4 €CTeCTBEHHO-HAYYHOT'O IUKJIA,
B YaCTHOCTH (PM3UIECKUX 3a/a4.

Lens ocBOEHUS MpOrpaMMBbl yueOHOTo Kypea «I'eomeTpusi» Ha yriayOnEéHHOM YpOBHE — Pa3BUTHE MHIMBHIYaTbHBIX
CIOCOOHOCTEH 00ydaromuxcss NPy M3YYEHUH TEeOMETPHH, KaK COCTaBJISIONIed MpeAMETHOW obiact «Marematuka M
nHpOpMaTHKa» depe3 o0ecredeHNe BO3MOKHOCTH TPHOOPETEHUS M HMCIOIB30BAaHUS Ooyiee TIyOOKHX TeOMETPHUICCKHIX
3HaHWH M AEHCTBUH, CHEUM(HUUHBIX T€OMETPHU, U HEOOXOOUMBIX U YCIEIIHOrO Npo(eCCHOHaIbHOTO 00pa3oBaHus,
CBSI3aHHOTO C MCIOJIb30BAHUEM MATEMATHKH.

[IpropuTeTHRIMU 3a7jadaMH Kypca T€OMETPUU Ha YIITyOlIEHHOM YPOBHE, PACIIUPSIONIMMHI M YCHINBAIONIIIIME KypC
0a30BOro ypOBHSI, SIBISIFOTCS:

pacuIupeHue TMpeACTaBICHUS] O TEeOMETPUM KaK 4YacTH MHPOBOH KyIbTypel W (OPMUPOBAHHE OCO3HAHHUS
B3aMIMOCBSI3H TE€OMETPHH C OKPYKAIOIUM MHPOM;

(opMHpOBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax KaK O BaKHEHIIMX MaTeMaTHYECKUX MOJEISX,
MO3BOJISIIONIMX OMMCBHIBATH M U3y4aTh Pa3HbIC SBJICHUS OKPY)KAIOLIET0 MHUpaA, 3HAHUE MOHATHIHOIO amnmapaTa 1o paseny
«CtepeoMeTpus» yaeOHOT0 Kypca TeOMETPHH;

¢opMHpOBaHHE yMEHHs BIaJETh OCHOBHBIMH TOHATHSMH O MPOCTPAHCTBEHHBIX (HUTypaXx W HX OCHOBHBIMH
CBOMCTBaMHU, 3HAaHUE TeopeM, (OpMYyl W YMEHHE WX TMPHUMEHSITb, YMEHHUs JIOKa3bIBaTh TEOPEMBI M HAXOIUThH
HECTaHJapTHBIE CIIOCOOBI pelIeH s 3a/1a4;

(dbopMHpOBaHHE YMEHHUSl pacliO3HaBaTh Ha YepPTEXKax, MOJENSIX M B peajJbHOM MHpPE MHOTOTPAaHHUKH M Tela
BpALICHUS, KOHCTPYHUPOBATh T€OMETPHUECKIE MOJIEIH;

(¢bopMUpOBaHNE TIOHMMAaHHAA BO3MOXXHOCTH  aKCHOMAaTHYEeCKOrO IIOCTPOCHHA MAaTeMaTH4YeCKHX  TEeOpHi,
(opMHpOBaHKE TOHUMAHUS POJIM AKCHOMATHUKHU TIPH MTPOBENICHUN PACCYKICHUN;

(dopMHpOBaHHE YMEHHUsS BIaJeThb METOJaMHU JIOKA3aTEIbCTB M alTOPUTMOB DEHICHUS, YMEHHS HX HPUMEHSTh,
MPOBOJUTh JOKa3aTeNbHBIE PACCYXACHUS B XOJE pPEIICHHS CTEPEOMETPHYECKHMX 3ajad M 3aJad C MPaKTHIECKUM
coJep>kaHueM, (OPMHUPOBAaHUE TMPEICTABICHUS O HEOOXOOMMOCTU JOKAa3aTelbCTB NMPH OOOCHOBAHMH MaTeMaTHUYECKUX
YTBEP)KACHUH M POJTM aKCHOMATHKH B ITPOBEJICHNH JICAYKTHBHBIX PACCYKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEHN 00yJaromuxcs, MO3HaBaTEIbHON
AKTUBHOCTH, HCCIIEAOBATENbCKAX YMEHUH, KPUTUYHOCTH MBIIUICHHS, HHTEpECa K U3YUYEHHUIO T€OMETPUH;

(dopMupoBaHe (QYHKIIMOHATBHONH TPaMOTHOCTH, PENEBAaHTHOW TE€OMETPUH: YMEHHS PACIO3HABATH MPOSBICHUS
TEOMETPUYECKUX MOHITHN, 00BEKTOB W 3aKOHOMEPHOCTEH B peallbHBIX YKU3HEHHBIX CHUTYAIUSAX M MPH HU3y4EeHUH APYTHX
y4eOHBIX TIPEAMETOB, TIPOABICHHS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, MOJCTUPOBAHUS PEANbHBIX CHTYyaluil,
UCCTIeIOBaHUS! TIOCTPOSHHBIX MOJIENICH, HHTEPIIPETAllNH MTOTYIEHHBIX PE3YJIbTATOB.

OCHOBHEIMH COJIepXKaTeNFHBIMH JIMHAAMHU yaeOHOTo Kypca «['eomerpus» B 10—11 kmaccax sBistrorest: «lIpsmeie u
IUIOCKOCTH B TPOCTpaHCTBe», «MHororpaHHukm», «Tema BpameHUs», «BeKTOpel M KOOpIMHATHI B MPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.

Cdopmymuposannoe Bo ®I'OC COO TpeboBaHHE «YMETH ONEPHPOBATH MOHITUSIMIY, PEIIEBAHTHBIMHA T€OMETPHH Ha
yrnyonéHnHoM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO BCEM COJEp)KaTENbHBIM JIMHUAM Y4eOHOro Kypca, a
(dopMHpOBaHHE JTOTMYECKUX YMEHHUN pacipenessieTcsi He TOJNBLKO MO COEPKAaTENbHBIM JIMHUSM, HO U TIO0 TOIaM OOyYeHHSI.
ConeprkaHrne 00pa3oBaHUs, COOTBETCTBYIOIIEE MTPEIMETHBIM pPe3ysibTaTaM ocBoeHus DenepansHOl pabodeil mporpaMMel,
pacnpenen€HHbIM O roiaM 00y4eHUs], CTPYKTYPHPOBAaHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMMHATEHBIM
BommpocaM oOydaromiuecss o0palaiich HEOAHOKPATHO. DTO IO3BOJSET OPraHW30BAaTh OBIAJACHHE T'€OMETPHYECKHMH
MOHATHSAMH W HaBBIKAMU TIOCIIEIOBATEIHHO M TIOCTYIIATENBHO, C COONIOIEHNEM TpPUHITUIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKIIOYATH B OOLIYIO CHCTEMY F'€OMETPUUYECKUX MPEACTaBICHUH 00yJaromuXxcsl, paciupsis U yriryonsis e€, oopasyst
MPOYHBIE MHOYKECTBEHHBIE CBSI3U.

[lepexon x M3y4eHHUIO T€OMETPUHN Ha YIITyOIEHHOM YPOBHE ITO3BOJISET:

co3aath ycnoBHs s ITuddepeHunaniuu o0y4eHus, MOCTPOCHU WHAWBUAYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM,
obecrieunTh YriayOn€HHOe 3ydeHre TeOMETPHH KaK COCTaBIIsIoNIel yaeOHoro npeamera «MaremaTnka;

MOJITOTOBUTH 06yqa}om1/1xc;1 K TPOJODKEHUIO0 M3y4YeHHMS MaTeMaTHKH ¢ Y4ETOM BbIOOpa Oyaymieid mpodeccuw,

ﬂOKV"HWﬂ@ﬁ%@ﬁh@&EﬁW ﬂ?@MCWeOMeTpm» Ha yrnyGHeHHOM ypoBHe otBoautcs 204 waca: B 10 xmacce — 102 gaca
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COJAEP/KAHUE OBYYEHMUSA
10 KUIACC

[IpsiMble 1 MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIC TIOHATHS CTepeOMETpUH. Touka, MpsiMas, IUJIOCKOCTb, NPOCTpaHCTBO. llouste 00
AKCHOMATHYECKOM IIOCTPOEHUH CTEPECOMETPHUHN: AaKCHOMBI CTEPEOMETPUN U CIICICTBUS U3 HUX.

B3aumHOe  pacrmonokeHue MpsSMBIX B IPOCTPAHCTBE:  IE€pECEKarolMecsd, MapajuielbHble U
CKpeluBaromuecs npsmsie. IIpu3Haky ckpemuBaOmuxcs npaMbixX. [lapamiensHOCTh IPSAMBIX U IUNIOCKOCTEH B
IIPOCTPAHCTBE: MAapaJulelIbHbIE IpsIMbIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX MPSMBIX, MNapauIeIbHOCTh
npsMoil M miockoctd. [lapamienbHoe M IEHTpalbHOE NPOEKTUpOBaHUE, H300pakeHue ¢uryp. OCHOBHBIE
CBOWCTBa MAapajuIENbHOrO MPOEKTHpOBaHUs. M300paxeHune ¢GuUryp B MapajuIeNbHON TNPOEKIUU. YTIBI C
COHAIIPABJIICHHBIMM CTOPOHAaMH, YIOJI MEXIy MNpsAMBIMM B TpocTpaHcTBe. llapamienbHoCTh IIIOCKOCTEH:
napajuleJbHble TUIOCKOCTH, CBOMCTBA MapasuieNbHBIX miockocteil. [Ipocrelinyie mpocTpaHcTBEHHbIE GUTYpBI HA
IJIOCKOCTH: TETPA3P, NapajuIeIenUIe], IOCTPOSHUE CEUEHU .

[lepneHIUKYIAPHOCTD NMPSMOM M IIOCKOCTH: INMEPHEHAUKYISPHBIE NPSAMBIE B IIPOCTPAHCTBE, IPSMbIE
napajuleJbHble U NEPHNEHAMKYISPHbIE K IUIOCKOCTH, NPU3HAK NEPHEHIUKYISIPHOCTH INPSIMOH M IUIOCKOCTH,
TeoOpeMa O MPSIMON MEPHEHAMKYISIPHON TIOCKOCTH. OpTOoroHanibHOEe NpoekTupoBaHue. Ilepnenaukymnsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IJIOCKOCTH, PACCTOSHUE OT MPSMOMN /10 TUIOCKOCTH, MPOEKIUs (GUTYpHI HA
IUIOCKOCTb. [lepneHInKyIIpHOCTD IUIOCKOCTEN: MPU3HAK NEPIECHIUKYIIPHOCTH IBYX IUIOCKOCTEW. Teopema o
TPEX NEPIEHIUKYIIAPAX.

VYriuel B IPOCTPAaHCTBE: YIrol MEXIy NPAMON M IIJIOCKOCTBIO, JBYIPAHHBIN yrojl, JIMHEWHBIA yroi
JIByrpaHHoOro yria. TpéxrpaHHblii U MHororpaHHble yribl. CBONHCTBa IJIOCKUMX YIJIOB MHOTOTPAaHHOTO YrIJia.
CBolicTBa IUIOCKMX M JBYI'PAaHHBIX YIJIOB TpEXTpaHHOro yria. TeopeMbl KOCHHYCOB W CHHYCOB JUIS
TPEXTPAHHOIO yria.

MHOrorpaHHUKH

Buel MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yromapHas npusma, Opsmas U HaKJIOHHAS
npU3Mbl, OOKOBasi U IMOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsAMOYroabHBINA NapaJlIeNenuIe]] U ero
cBoricTBa. Kparyaiinive myTv Ha MOBEpXHOCTU MHOrorpaHHuka. Teopema Dinepa. IIpoctpancTBeHHas Teopema
[Tudaropa. IMupamuma: n-yrompHas nupaMuia, NpaBUiIbHAas W yceu€HHas nupamuzbl. CpolicTBa pébep u
OOKOBBIX I'paHell MpaBUIbHOM MHUpamujbl. [IpaBuibHBIE MHOTOrpaHHUMKM: IpaBUIbHAs NpPU3Ma U MpaBHIIbHAsS
nupamMuia, TpaBUIbHAs TpPEYroJbHas MHpaMuJa W TPaBWIBHBIA TeTpa’ap, KyO. IIpencraBmenme o
IIPaBWIBHBIXMHOTOTPaHHUKAX : OKTa’Ap, NOAEKa3Ip U UKOCAdAP.

Boruncnenue 371eMEeHTOB MHOIMOTPaHHUKOB: pEOpa, AnaroHanu, yrisl. [lnomans 60KOBOM MOBEPXHOCTH U
MOJHOM MOBEPXHOCTU MPSIMOM MpPHU3MBI, IUIOMIAJb OCHOBAHUHN, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOM
npusMmel. [lnomans OOKOBON MOBEPXHOCTH W MOBEPXHOCTH MPABWIBHOM MUpaMHIbl, TEOpeMa O IUIOMIAIU
YCE4EHHOU MTUPAMUBI.

CuMMeTpHss B NIPOCTPAHCTBE. OJIEMEHTbl CHMMETPUM IPABWIBHBIX MHOIOIPaHHUKOB. CHMMETpHUs B
IIPaBWIBHOM MHOTOTPAaHHUKE: CHUMMETpHUs Napaulelenulena, CUMMETPHUS NPAaBUIbHBIX NPU3M, CUMMETPHS
IIPABWIBHOM MUPaMUBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOTO BEKTOpPA, BEKTOPHI
KOJIJIMHEapHbIe, COHAIPABIECHHbIE U IPOTUBOIOIOXKHO HallpaBJIeHHbIE BEKTOphl. PaBeHCTBO BekTOpOB. JleiicTBus
C BEKTOPAMM: CIIOKEHHE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHO)KEHHE BEKTOpA HA YHCIIO.
CaoiicTBa cioxxeHus: BekTopoB. CBOICTBAa yMHOXEHUSI BeKTOpa Ha yucio. [loHATHe KoMIlIaHapHbIE BEKTODBI.
[Tpu3Hak KoOMILIaHAPHOCTH TPEX BeKTOpoB. IIpaBuino napamienenunena. Teopema o pas3noXeHUM BEKTOpa IO
TpéM HEKOMIUJIaHapHbIM BekTopaM. I[IpsimoyrombHas cucremMa KoopAMHAT B mpocTpaHcTBe. KoopanHaTel
BeKTOpa. CBA3b MEXKIY KOOpIMHATAMHM BEKTOpAa W KOOpJAWHATAMU TOYEK. YTON Mexay Bekropamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHUUUNAJIbHOE BIOA)KETHOE OBLLEOBPA3OBATEJIbHOE 30.08.23 21:03 (MSK) Ceptudukat D06CCD3675C3DB1D861DE1AC87E3E06B
YYPEXXAEHUE MYPbIFTMHCKASI CPEAHASA LUKOJIA, JlaxuHa Onbra MBaHoBHa,
[vipexkTop




11 KUIIACC

Tena Bpamenus

[ToHsiTus: UMIMHIpPUYECKas IOBEPXHOCTh, KOHHUYECKAas IOBEPXHOCTb, c(eprueckas IOBEPXHOCTb,
oOpasyromue mnoBepxHocTed. Tenma BpalleHHs: IMIUHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumuoe
pacnionoxeHre chepbl UM IUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHUs Ha
riockocTH. Pa3BépTka nmnmHapa u konyca. CuMMeTpus cdepsl U mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MPSAMOYTOJIBHOT'O Tapajuiesenunena mu
cieactBus u3 He€. OOBEM MPSIMOM M HAKIOHHOM MPU3MBI, IIMHApA, MUPaMUAbl U KoHyca. OO0BEM mapa u
[IIapOBOT'0 CETMEHTA.

KomOunanuu Ten BpalleHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B LMJIMHAP, ONMCAHHAs OKOJIO
uunHapa. Ilepecedenue chepsl u mapa ¢ 1ockocThio. Kacanue miapa u cdepsl miuockoctero. Ilonsatue
MHOT'OTpaHHMKA, OIIMCAHHOI0 OKOJIO c(epsl, Chepbl, BIUCAHHON B MHOIOI'PAaHHUK WUJIU TEJIO BPAIlICHUS.

[Tnomanp MOBEpXHOCTH LWIMHIpPA, KOHYca, ruiomaab chepbl u e€ uyacteid. [lomobue B mpocTpaHCTBe.
OtHomeHne 00BEMOB, MUIOMIAACH MOBEpXHOCTEW MOmoOHBIX ¢uryp. IlpeoOpazoBanue Mmogo0us, TOMOTETHS.
Pemenue 3a1a4 Ha IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHne cedyeHH! MHOTOIPAaHHUKOB M TeNl BpalleHUs: CEUYeHMs IUIMHApa (MapajulelbHO U
NEPIEHIUKYISPHO OCH), CEUEHUSI KOHYca (ITapajleJIbHbIE OCHOBAHHIO U MPOXOAIINE YEPE3 BEPIINHY), CEUCHUS
1rapa, METO/bl MOCTPOEHUSI CEUEHUI: METOJ| CIeJ0B, METOJ] BHYTPEHHETO MPOECKTHUPOBAHUS, METOJ IepeHoca
CEKYILEH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Omepauuu HaJl BekTopamu. BekropHoe ymHOXeHHE BekTOopoB. CBolCTBa
BEKTOPHOTO yMHOXeHus. IIpsmoyronpHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopanmHaTel BekTopa.
Pasnoxxenue BexkTopa no 6asucy. KoopauHaTHO-BEKTOPHBII METO MTPU PELIEHUH FEOMETPUYECKUX 3a/1a4.

J{BHKeHHS B IPOCTPAHCTBE

JBmwxkenns mpoctpancTBa. OtodOpakenus. JBuxeHus u paBeHCTBO (uryp. OOmume CBOMCTBA JBUKCHHIA.
Bunel ABMO>KEHUIN: MapaiienbHbIi IEPEHOC, LIEHTPaJIbHAs CUMMETPUS, 36pKajlbHasi CHMMETPHS, IOBOPOT BOKPYT
npsimoii. [IpeoOpazoBanust mompoous. [Ipsimas u chepa Ditnepa.
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «TEOMETPHSI» (YI1YBJEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBILIEI'O OGPA3OBAHUS
JIMYHOCTHBIE PE3YJIbTATDBI

1) rpasknanckoe BoCINTAHHUE:

c(hOpPMUPOBAHHOCTb I'PAXKIAHCKOM MO3UIMK 00Y4YaroIIerocsi Kak akTHBHOTO M OTBETCTBEHHOI'O WIEHA POCCHHCKOrO
o01ecTBa, MPEACTABICHUE O MaTEMAaTUYECKUX OCHOBaX (PYHKIMOHHUPOBAHUS PA3TMYHBIX CTPYKTYp, SIBJICHHH, MPOLEAYD
rpaskAaHCKOro odmiecTBa (BBIOOPBI, OMPOCH U APYroe), yMEHHE B3aMMOJCHCTBOBATH C COLMAIBHBIMA WHCTUTYTaMH B
COOTBETCTBHH C X (YHKIHSIMH U Ha3HAYEHUEM;

2) maTpuoTH4YecKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh POCCUHCKON TPasKJaHCKOM HICHTUYHOCTH, YBa)KEHHSI K MPOILIOMY U HACTOSIIEMY POCCUHCKON
MaTEMAaTHKH, IEHHOCTHOE OTHOUIEHHUE K JOCTHXKEHUSIM POCCHMCKHX MAaTEMATHKOB M POCCUMCKON MaTEMaTH4YECKOH IIKOJIBI,
UCIIONIb30BAHKE 3TUX JOCTI)KEHUH B APYTUX HAyKaxX, TEXHOJIOTUSX, chepax SKOHOMHKH;

3) AyXOBHO-HPaBCTBEHHOE BOCTIUTAHME:

OCO3HAHHE AyXOBHBIX LIEHHOCTEH POCCUIICKOro Hapoa, chOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3THYECKOTI0
MOBEJCHUS, CBSI3aHHOIO C IPAKTUYECKUM MPUMEHEHHMEM JOCTH)KEHUH HAyKH M JIeSTEIbHOCTBIO YYEHOr0, OCO3HaHHE
JMYHOTO BKJIa/Ia B IIOCTPOSHHE YCTOMYMBOTO OYAYILETO;

4) 3cTeTHYecKoe BOCIIUTAHUE:

JCTETHYECKOE OTHOLICHWE K MHPY, BKJIIOYAs ICTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aiad,
pelieHuil, paccy>XIeHHu, BOCIPUMMUYHUBOCTh K MAaTEMaTHYECKUM acIIeKTaM pa3iIHMYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocnuTAHUE:

chOpPMUPOBAaHHOCTh YMEHHUS NPUMEHSATh MaTeMaTudecKue 3HaHHWA B MHTEpecax 370pOBOro M Oe3omacHoro oopasa
JKU3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3J0pPOBBIO (3I0POBOE MHTAHHE, COATAHCHPOBAHHBIM PEKHUM 3aHITUH U
OTIbIXa, peryasapHas (u3ndeckass aKTUBHOCTb), (hU3MYECKOe COBEPIICHCTBOBAHWUE IIPU 3aHATUSX CIIOPTHBHO-
03710POBUTENBHON JESITENBHOCTBIO;

6) TpyAoBOe BOCTIUTaHHE:

TOTOBHOCTh K TPYZAY, OCO3HAHHWE IICHHOCTH TPYAOJOOMs, MHTEPEC K paslu4HbIM cdepam npodecCHOHATBHOM
JEATEIbHOCTH, CBSI3aHHBIM C MAaTeMaTHKOH M e NMPHIOKEHUSMH, YMEHHME COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymyiieit
npodeccuy W peajr30BBIBATH COOCTBEHHBIC >KM3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTEMaTHUECKOMY
00pa30BaHMI0O M €aMOOOpPa30BaHUIO HAa IPOTSDKEHUM BCEHW JKM3HU, TOTOBHOCTh K AKTMBHOMY YYacTHIO B DEIICHUH
MIPaKTHYECKUX 3a]a4 MaTEMATUYECKON HalpaBIEHHOCTH;

7) 3ko10rMYecKoe BOCIIUTAHME:

chOPMUPOBAHHOCTh 3KOJOTMYECKON KyJIbTYpPbl, IIOHUMAaHUE BJIMSHHUS COLUAIbHO-3KOHOMHYECKHX IIPOLIECCOB Ha
COCTOSIHME MPUPOAHON M COLMAIBHOW Cpellbl, OCO3HAHUE TTTO0ATFHOIO XapakTepa SKOJIOTHYECKUX MpoOIeM, OpUeHTALHS
Ha MpUMEHEHHE MaTeMaTHUECKUX 3HAHUN JUIsl PEHICHUS 3a/1a4 B 00JIaCTH OKPY’KaIoIIel cpelibl, IUIaHUPOBAHUE TTOCTYIIKOB
Y OLEHK! X BO3MOXHBIX IOCIIEACTBHH [T OKPYKAOIIEN CPENBI;

8) neHHOCTH HAYYHOI0 MO3HAHMSA:

c(OPMUPOBAHHOCTh ~ MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYpPOBHIO pa3BUTHA HayKH W
OOIECTBEHHON IPAKTHKH, IMOHMMAaHHE MAaTeMaTHYECKON HayKH KakK cQepbl YeJIOBEUYECKOHW NESITEIbHOCTH, 3TaloB €&
Pa3BUTHUS U 3HAYMMOCTH 7Sl Pa3BUTHS LIMBIIM3ALMH, OBJIAICHUE SI3bIKOM MaTEMaTHKH U MaTEMAaTUYECKON KyIbTypol Kak
CPEICTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYILIECTBIIATH MPOEKTHYIO U MCCIE0BATENbCKYIO AEATEIIbHOCTh HHANBHIYAIbHO

U B TpyTIIE.

METANPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTesbHbIE YHHBEpPCAJIbHbIC YUeOHbIE 1eiicTBUS

Ba3oBble jornueckue geficTBUs:

BBIABJIATE U XapaKTEPU30BATH CYHICCTBECHHBIC ITPU3HAKU MATCMATUYCCKUX O6’beKTOB, HOHHTHﬁ, OTHOIIEHHUH MCKIY
HNOHATHAMH, (OPMYIMPOBATH ONPENENEHUs] IOHATHM, YCTaHABIMBATh CYILECTBEHHBIH MpPHU3HAK KiaccuHKaluy,
OCHOBaHUS [T 0000IIEHUS M CPAaBHEHUS, KPUTEPUH ITPOBOJUMOrO aHAIN3a;

BOCIIPUHUMATh, (DOPMYIMPOBaTh U MPEOOPa30BBIBATL CYXKICHUSA: YTBEPAUTEIILHBIC U OTPULIATENIbHbIC, CAUHUYHBIE,
YacTHBIE U 00IUE, YCIOBHBIE;

BBISIBIISITH MaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEUHs B (akTax, JaHHBIX, HAOMIOACHUSAX H
YTBEPXKIEHUSAX, IPeUIaraTe KpUTEPUU JUIsl BBISIBICHUS 3aKOHOMEPHOCTENW U TPOTUBOPEUN;

JenaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX W HMHIYKTHUBHBIX YMO3aKIIOYEHUH,

YMO3AaKIIOYCHUHU I10 AHAJIOT'H,,
NOKYMEHT NMOANUCAH 3JIEKTPOHHOU NOANNCLIO

myniARRREHGE 56 AMErA O Mttt SOKATRRENBETBE  MATCMATYRIGEINY, oY TRERNGHIIL | (IBAMBLS /s ¥l naBROTAIRHSER):

Bmumm WﬂﬂﬁmwﬁmmﬂpmpwmmmanMepH, 00OCHOBEIBATH COOCTBEHHBIE CYXICHUSA U BBIBOIBI,
[vipexkTop




BBIOMpaTh CHOCO0 pelieHust yueOHOH 3afayn (CpaBHHBAaTh HECKOJIBKO BapHMaHTOB pelIeHUs, BHIOMpaTh Hambosee
MOAXOJAIINHI ¢ y4ETOM CaMOCTOSITENBEHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBrle ucciienoBarejibckue AeficTBHA:

UCIIONIb30BaTh BOMPOCH! KaK UCCIIE0BATENbCKUH HHCTPYMEHT TIO3HAHUSI, (DOPMYIMPOBATh BOMPOCH], (GUKCHPYIOIIHE
IIPOTUBOpEUHE, IPO0IEMy, yCTaHABIUBATh UICKOMOE U JaHHOE, () OPMUPOBATh I'MIIOTE3Y, ApI'YyMEHTHPOBATh CBOIO MO3ULUIO,
MHEHUE;

MPOBOANTH CAMOCTOSITETILHO CIUIAHUPOBAHHBIN OKCIIEPHMEHT, HCCIENOBaHHWE IO YCTaHOBIEHHIO OCOOEHHOCTEH
MaTeMaTHYeCKOro 00beKTa, SIBICHHS, IPOIECCa, BRISIBICHHIO 3aBUCHMOCTEH MEXTy 00bEKTaMU, SBJICHUSMH, TIPOIECCAMU;

CaMOCTOTENbHO (OpMyIMpoBaTh 00O0OLICHHS U BBIBOABI IO pPE3yJbTaTaM IPOBEAEHHOTO HAONIOJCHUS,
MCCTIeOBaHUSs, OLIEHUBATD JOCTOBEPHOCTD MOIYUYEHHBIX PE3YJIBTATOB, BEIBOAOB M 0000IICHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE IPOLECCA, a TAKXKE BBIABUIATH HMPEINOIOKEHHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pabora c nndopmanmeii:

BBISBIIATH AehUIUTHI MHGOPMAIIUH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha BONPOC U AJIs PELICHUA 3a7a4H;

BbIOMpaTh HMH(OPMALMIO W3 HWCTOYHUKOB pAa3MYHBIX THIOB, aHAJM3UPOBAaTh, CHCTEMAaTU3UPOBAaTh U
WHTEPIIPETUPOBATH MHPOPMAIIMIO Pa3JIMYHBIX BUAOB U ()OPM IpE/ICTaBICHIS,;

CTPYKTYpPHPOBaTh MH(POPMALIHIO, IPEACTABIATH €€ B Pa3IN4HbIX (popMax, UITIOCTPUPOBATH IPahUIecKy;

OLICHUBATh HAIEKHOCTh MH(OPMALIMH 10 CAMOCTOSITENIEHO C(HOPMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTuBHBIE YHHBEpCcAJIbHbIE yueOHbIe el CTBHSA

O0uenne:

BOCIIPUHUMATD U (POpMYNIHPOBATH CYXKIEHHS B COOTBETCTBUM C YCIOBHSAMHU M LENAMHU OOIIECHHS, SICHO, TOYHO,
IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PECHUS B YCTHBIX M IMMCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS 110 X0y pelIeHHs 3a/1auHu,
KOMMEHTHPOBATh [IOJIYyYEHHBIN Pe3yibTaT;

B XoIe OOCYXIEeHHs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOW TeMbl, NpOOJIEeMbl, pelaeMoi 3agau,
BBICKa3bIBaTh WJICH, HAIEJICHHBIC Ha MOWCK PEIICHHsI, COMOCTABIISATh CBOH CYXKACHUS C CYXKICHHSIMH APYTUX YYaCTHUKOB
quanora, OOHapy)XMBaTh pas3iiMdre M CXOACTBO IO3UIMM, B KOPPEKTHOH (opme (HopMyaupoBaTh pa3HOITIACHs, CBOU
BO3pa)KEeHUS,

MPE/ICTABIISATh PE3YNIbTAThl PEHICHUS 3a/Ja4d, SKCIEPUMEHTA, HCCICAOBaHMsI, TPOCKTa, CAMOCTOSTEIbHO BBIOMPAThH
(dbopMaT BBICTYIJICHUS C YUETOM 3a]iay IPEe3eHTAUU U OCOOCHHOCTEN ay JUTOPHUH.

PeryasiTuBHbIe yHHBepcabHbIe Y4eOHbIe AelicTBHSA

Camoopranuzanms:

COCTaBJIATH IJIaH, aJrOPUTM PELICHUs 3aJadyd, BHIOMPATh CHOCOO PEIICHUS C y4ETOM HMMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(pOpMAaLnH.

CaMOKOHTPOJIb, IMOIUOHAJILHBII HHTEJIJIEKT:

BJAJCTh HaBBIKAMH I103HABATENbHONH pE(IEKCHH KaK OCO3HAHMS COBEPLIAEMBIX IEHCTBUH M MBICIUTEIBHBIX
MPOLIECCOB, WX PE3yJIbTaTOB, BIAJETh CIIOCOOAMH CaMONPOBEPKH, CaMOKOHTPOJIS MpOLEcca M pe3ysibTaTa peIICHHs
MaTEeMaTHYeCKOM 3a1auu;

IPEABUIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH IIPH PEIICHUH 3a/1a4M, BHOCUTh KOPPEKTUBBI B 1€ATEIbHOCTh
Ha OCHOBE HOBBIX 00CTOSATENBCTB, JAHHBIX, HAHICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yNIbTaTa LEIW W YCIOBHSIM, OOBSICHATH MPHUYMHBI JOCTHIKCHHUS WM HEIOCTHKCHUS
PE3yNbTaTOB AEATEILHOCTH, HAXOANUTH OIINOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eSITeJIbHOCTD:

MOHUMATh M UCIIONb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHAMBUIYaIbHOW paOOTHI MpU pellieHHH YYeOHBIX 3ajiad,
IPUHUMATh 1I€JIb COBMECTHOM IEATEJBHOCTH, NJIAHWPOBATh OPraHM3ALMI0 COBMECTHOH pabOThI, pacmpenensitb BUIbI
paboT, ToroBapuBaThCA, 00CYKIaTh MPOLIECC U pe3yIbTaT paboThl, 00001IIaTh MHEHHUS! HECKOJIBKUX JIIOJEH;

y4acTBOBaTh B TPYHIOBBIX (hopmax paboTel (00CykAeHUs, OOMEH MHEHHH, «MO3TOBBIE IITYpPMBD» U HHBIE),
BBIMOJIHATH CBOIO 4acTh paOOThl M KOOPAMHUPOBATH CBOU IEHCTBUS C APYrMMHU YJICHAMH KOMaHIbI, OLICHUBATh KadeCTBO
CBOEr'O BKJIaZIa B OOLINIT MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHUS.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHUUUNAJIbHOE BIOA)KETHOE OBLLEOBPA3OBATEJIbHOE 30.08.23 21:03 (MSK) Ceptudukat D06CCD3675C3DB1D861DE1AC87E3E06B
YYPEXXAEHUE MYPbIFTMHCKASI CPEAHASA LUKOJIA, JlaxuHa Onbra MBaHoBHa,
[vipexkTop




OPEJMETHBIE PE3YJIbTATHI
K xonmy 10 kiaccao0ydaromuiicss HAyIUTCS

e CBOOOAHO ONEPUPOBATH OCHOBHBIMU HOHATHUSMHU CTEPEOMETPUH NPH PELICHUH 3a7ad M MPOBEACHUU MaTeMaTH4YeCKHX
paccyKIaeHui;

® IIPUMEHSTH AKCHOMBI CTEPEOMETPHH U CIICACTBHSI U3 HUX MPH PEIICHUU TeOMETPHUECKUX 3a]1aY;

e KiIaccHPUIUPOBATh B3aUMHOE DACIIONIOKEHHE MPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B IMPOCTPAHCTBE, MPSMBIX H
IIJIOCKOCTEN B IPOCTPAHCTRE;

e CBOOOJIHO OMEPHUPOBATH MOHITUSMHE, CBI3aHHBIMH C YIJIaMH B IPOCTPAHCTBE: MEXKIY IPSIMBIMHU B TIPOCTPAHCTBE, MEXKIY
HPsIMOM U INTIOCKOCTBIO;

e CcBOOOMHO ONEPUPOBATH MOHSATHIMH, CBSI3aHHBIMI C MHOTOI'pPaHHUKAMHU;

e CBOOOJIHO pacro3HaBaTh OCHOBHBIC BHJbI MHOTOTPAHHUKOB (TIpH3Ma, MUpaMHA, MPSMOYTOJbHBIN MapajuieNeuIie,
Ky0);

e KiIaccHPpUUIUPOBATH MHOTOTPAHHHUKH, BEIOMpasi OCHOBAaHUS ISl KNaCCH(PHUKALINY;

e cBOOOIHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIME C CEY€HHEM MHOTOTPaHHUKOB TIOCKOCTBIO;

e BBINOJHATH MapayieNbHOE, LEHTPAIbHOE W OPTOrOHAJNBHOE NPOEKTUPOBaHHE (UTYp Ha IUIOCKOCTh, BBIMOJHSITH
n300pakeHus GUTyp Ha TIOCKOCTH;

® CTPOHUTH CEYCHHS MHOTOTPAHHHKOB PAa3IMYHBIMU METOJAMHM, BHITIONHSTH (BEIHOCHBIE) IJIOCKUE YEPTEKU U3 PHCYHKOB
MPOCTBIX 00BEMHBIX (GUTYp: BUI CBEPXY, COOKY, CHH3Y;

® BBEIYHCIATH IUIOMIAJM MOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpU3Ma, MHpPaMUAa), TEOMETPHYECKUX Tell C IPUMEHEHHUEM
hopmyu;

e CcBOOOIHO OMEPHUPOBATH MOHATHAME: CHMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh CHMMETPHH, IIEHTP, OCh U
IIJIOCKOCTh CUMMETPUH (PUTYPHI;

e CBOOOJIHO OMEPHPOBATH MOHSATHSIMU, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPIUHATAM B IIPOCTPAHCTBE;

® BEINIOJHATH/IEHCTBUSHAIBEKTOPAMH;

e pemaTh 33724 Ha JOKA3aTeIHCTBO MATEMATUYCCKUX OTHOIIECHUH W HaXOXKICHUE T€OMETPUIECKUX BEIHMYUH, TPUMEHSISI
M3BECTHBIE METOJIBI IIPY PEIICHNHA MAaTEMAaTHYECKHUX 3a7a4d TIOBBIIIEHHOT'0 ¥ BRICOKOT'O YPOBHSI CII0KHOCTH;

® [PUMCHATH NPOCTEHIIME MPOrpaMMHBIE CpPEACTBA M 3JEKTPOHHO-KOMMYHHUKALMOHHBIE CHCTEMBI TPH pEILIECHUU
CTEPEOMETPUIECKUX 3a]1ay;

® U3BIIEKaTh, PEeOOPa30BEIBATh U WHTEPIPETHPOBATh WHPOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax,
MIPEICTaBICHHYIO Ha YepTeKax U PUCYHKaX;

® I[PUMEHATh NOJYYEHHBbIE 3HAHWS Ha TPAKTUKE: CPaBHUBATh W AHAIM3WPOBATH peajbHBIE CHUTYAIMH, TMPHMEHSTH
W3y4YCHHbIE MOHATHS B IMpOLEcce MOUCKA PEIIeHUs] MaTeMaTH4eCKH CpOopMyIHpOBaHHOW MpPOOJIEMBI, MOAEIHPOBATH
peanbHBIE CHUTYallud HA SI3bIKE TEOMETPHH, MCCIIEAOBATh TOCTPOCHHBIE MOJETH C HMCIIONB30BAHUEM T'€OMETPUUICCKUX
MIOHATHN W TEOpEM, ammapaTa anreOpsl, pelaTh MPaKTHIEeCKUe 3a/1a4H, CBSI3aHHBIE C HAXOXKICHHEM IeOMEeTPUYECKUX
BEJIMYNH;

® UMETh MpEJACTaBJICHHS 00 OCHOBHBIX JTallaX pa3BUTUS T'€OMETPUM KaK COCTaBHOW YacTh (PyHIAMEHTa pPa3BUTHSI
TEXHOJIOTUH.

K xonny 11 kiaccaoOyyaromuiics Hay4nuTCst:

e CcBOOONHO ONMEPHPOBATH MOHATHSIMHE, CBSI3AaHHBIMU C IUJIHHIPUYECKONH, KOHUYECKOH M chepruyecKol MOBEPXHOCTSIMH,
OOBSACHATH CIIOCOOBI MONYyYCHHUS;

® ONEPUPOBATH MOHATHSMU, CBI3aHHBIMU C TEIaMH BpAICHHS: IMIIMHIPOM, KOHYCOM, Cepoit 1 IapoMm ;

® pacrio3HaBaTh Teja BpalleHus (MIIHH/D, KOHYC, cepa u map) u 00bICHITH CIOCOOBI MTOYYeHUS T BPalleHHS,

e KIaccuGpUIMPOBaTH B3AMMHOE PACIIONOXKEHUE CHEephl U TIOCKOCTH;

® BBIYHCIATh BEIWYWHBI SJIEMEHTOB MHOTOTPDAHHMKOB U TENl BpalleHHd, OOBEMBI W IUIOMATM TOBEPXHOCTEH
MHOTOTPaHHUKOB U TN BPAILICHUs, TCOMETPHUYECKHUX TEJ C IPUMEHEHHEM QOpMYIT;

e CcBOOOIHO ONEPUPOBATH MOHATHSAMH, CBI3aHHBIMU C KOMOWHAIVSIMA TN BpaIlleH!sI 1 MHOTOTPAHHUKOB: MHOTOTPaHHHK,
BIIMCAHHBIN B chepy U ONMHMCaHHBINA OKOJI0 cepsl, chepa, BIMCAHHAS B MHOTOI'PAHHUK WM TEJIO BpaLICHUS;

® BBIYKCIATH COOTHOIICHUS] MEXTy TUIOMAIIMH ITOBEPXHOCTEH U 00hEMaMHU TIOTOOHBIX TEIT;

e 1U300pakaTh U3ydaeMble (PUTYPHI, BHIMOIHATH (BEIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX QUTYD:
BHUJI CBEPXY, COOKY, CHH3Y, CTPOHTh CEUCHUSI TEJ BPALLICHHUS;

® U3BIIEKaTh, MHTEPIPETHPOBATh M MPEOOPa30BbIBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (PUTypax,

_ IpeACTABICHHYIO HA YEPTEXKAX U PUCYHKAX;
o NOROGORHBIGHEPIPIBEEAY HIAHMSTEEKTOD B TPOCTPAHCTBE;

, M ”"fé”"ﬁf"“ﬁE BRE)KETH%E 8“&?5” 30BATE/IbHOE 30.08.23 21:03 (MSK)  Ceptudukat DO6CCD3675C3DB1D861DE1ACS7E3E06B
Yy E B &ﬁ 1A, laxvHa Onbra MiBaHOBHa,
o AMPSFERATE TITOCKOCTH YpaBHEHUEM B JIEKAPTOBOM CHUCTEME KOOPAUHAT;




peliaTh TCOMETPUUCCKUC 3a/la4r Ha BBIYUCIICHUEC YITIOB MCXKAY MPAMBIMU U IIJIOCKOCTAMM, BBIYUCIICHUEC paCCTOSIHI/Iﬁ oT
TOYKH J0 TNIOCKOCTH, B II€JIOM, Ha TTPUMEHEHIE BEKTOPHO-KOOPINHATHOT'O METO/Ia TIPH PEICHHH;

CBO6OILHO OIICPUPOBATH NMMOHATUAMU, CBA3AHHBIMU C IBHUKCHUCM B ITPOCTPAHCTBE, 3HATDH CBOMCTBA HBI/I)KGHPIfl;
BBITIONHSATHh U300payKEHISI MHOTOTPAaHHUKOB M TeJl BPAIICHUS MPH MapajuIeIbHOM MepeHoce, IeHTPaTbHOW CHMMETPHUH,
3epKaIbHON CHMMETPUH, TIPH TIOBOPOTE BOKPYT MPSAMOH, IPeo0pa3oBaHUs MOA00HS;

CTPOHUTH CEUYEHHS MHOTOTPAaHHHUKOB W TEJ BPAIICHUA: CEUCHHS HMIMHApa (MapajuiebHO W MEPHeHAUKYISIPHO OCH),
cedeHus KoHyca (MapauielIbHble OCHOBAHUIO U TIPOXOJSIINE Yepe3 BEPIINHY), CEUeHUS 11apa;

HCIIOJIB30BaTh MCTOAbI IMOCTPOCHUA CEUCHUI: MCTOA CJICAO0B, MCTOA BHYTPCHHCTO MMPOCKTUPOBAHUA, METO IICPEHOCA
CEeKYyIIel MIOCKOCTH;

JIOKa3bIBATbI€OMETPUUCCKUCYTBEPKICHUS;

MIPUMEHATh TEOMETPUIECKUE (DaKThl ISl PEHICHUS CTEPEOMETPHYCCKHUX 3aiad, MPEANOIaralolnX HECKOJIbKO IIaroB
pelIeHus, eCIH YCIOBHS IPIMEHEHUS 3aJJaHbl B SIBHOW U HEIBHOU (opme;

pemaTh 3aJa4d Ha JJOKa3aTEIIbCTBO MATEMATHYECKUX OTHOIICHUN U HAXOXKICHUE TEOMETPUUCCKUX BEIUUNH;

MIPUMEHATh TPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTePEOMETPUYECKUX
3a/1au;

MIPUMEHATh TOJTyYCHHbIE 3HAHWS Ha MPAaKTHKe: CPaBHUBATh, AHATMU3UPOBATH W OIEHWBATh pEajbHBIE CHTYaIllHH,
NPUMEHATh U3YYCHHBIE TIIOHATUS, TEOPEMbI, CBOICTBA B IMpolecce TMOUCKA PpPEHICHUS MaTeMaTUYECKU
chopMyITHUPOBAHHOMN MPOOJIEMBI, MOICTUPOBATh PEabHBIC CUTYAIlMH Ha SI3bIKE T€OMETPHH, HCCIICIOBATh ITOCTPOSCHHBIC
MOAECIN C HUCIIOJIB30BAHUEM T'COMCTPUYCCKUX MOHATHH 1 TEOpEM, allrapata aJIFe6pI)I, peuiath MpakKTU4ICCKUEC 3aaaqu,
CBSI3aHHBIEC C HAXOXKICHUEM I'€OMETPUUECKUX BEIIUYUH;

WMETh TIPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHA T€OMETPHH KaK COCTaBHOM 4YacTH (yHJaMEHTa pPa3BHTHS
TEXHOJIOTHH.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHUUUNAJIbHOE BIOA)KETHOE OBLLEOBPA3OBATEJIbHOE 30.08.23 21:03 (MSK) Ceptudukat D06CCD3675C3DB1D861DE1AC87E3E06B
YYPEXXAEHUE MYPbIFTMHCKASI CPEAHASA LUKOJIA, JlaxuHa Onbra MBaHoBHa,
[vipexkTop




TEMATHUYECKOE IINTAHUPOBAHME 10 KJIACC

Ne n/m HanMeHOBaHHe Pa3/1eJioB U TeM MPOrpPaMMbl Bcerf(mmqeﬂ;‘::i::praﬁom 3;‘;::5;’;‘;;‘:;;’:35:;‘;’3
1 BBejicHHE B CTEPEOMETPHUIO 23 1 https://m.edsoo.ru
2 B3aumHoe pacronoxeHne npsiMbix B IPOCTPAHCTBE 6 1
3 [TapannenbHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE 8
4 [lepneHAUKYISAPHOCTD MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE 25
5 VYribl U paccTosiHUA 16 1
6 MHororpaHHMKU 7 1
7 Bekrtopsl B mpocTpaHcTBE 12
8 [ToBTOpEHME, 00OOIICHUE M CHCTEMAaTH3allHsl 3HAHUH 5 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
11 KJIACC
Ne n/n | HanMeHoBaHHe pa3/ieJioB H TeM MPOrpaMMbI Bce:f,(m"quTI:)::,oa::Eepaﬁom 3;;:;‘:::2;&1‘133’&;;‘;?
1 AHaTUTHYECKAATEOMETPHUSI 15 1
2 [ToBTOpenwue, 0000IIeHIE U CUCTEMATH3AIUs 3HAHU I 15 1
3 OO0BEMMHOTOrpaHHHUKA 17 1
4 TenaBpameHnus 24 1
5 [Tomaam moBEpXHOCTU U 00BEMBI KPYTIIBIX TEI 9 1
6 JBuxeHus 5 1
7 [ToBTOpeHME, 000OIICHNE U CUCTEMATH3AIMs 3HAHUHT 17 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8

[JOKYMEHT NOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLEOBPA30OBATEJIbHOE

YYPEXXAEHWE MYPbITMHCKASI CPEAHAA LWKOJIA, J/laxvHa Onbra VisaHoBHa,

[upekTop
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ITOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KonnyecrBoua
NQ — DJIeKTPOHHbIEH
TeMaypOKa cos A ¢poBbieodpazoBa
n/n Konpoa yuenms TeJIbHbIEPECYPChI
Bceero bHbIEPAO
OThI
OcHoOBHbBIE MpaBUiia H300pKEHUS Ha PUCYHKE ITIOCKOCTH, TTapaIeTbHBIX MPSMBIX (OTPE3KOB
L P P pucyH , 1ap p (otp )s 1 05.09 https://m.edso0.ru
CepelIMHbI OTpE3Ka
9 [TonsiTHst crepeoMeTpun: TOUKa, IpsiMasi, MIOCKOCTh, MPOCcTpaHcTBO. OCHOBHBIE MpaBUiia H300paKEHUS 1 05.09
Ha PUCYHKE IIOCKOCTH, apauIeIbHBIX MPAMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka '
3 [MousATHS: IepeceKaroIecs IIOCKOCTH, MTEPECeKaroIIUecs MpsaMas U TNIOCKOCTh; TIOTYIIPOCTPAHCTBO 1 08.09
4 [MoHsATHS: IEpeceKaroIecs IIOCKOCTH, MTEPECeKAIOIIUECs PsAMas U TNIOCKOCTh; TIOIYIIPOCTPAHCTBO 1 12.09
5 MHororpanHUKH, H300pakeHHe MPOCTEHIINX MPOCTPAHCTBEHHBIX (PHUTYP, HECYLIECTBYIOIINX 00BEKTOB 1 12.09
6 MHororpanHUKH, H300pa’keHHe MPOCTEHIINX MPOCTPAHCTBEHHBIX (PHUTYP, HECYLIECTBYIOIINX 00BEKTOB 1 15.09
7 AKCHOMBI CTEPEOMETPUN U TIEPBBIE CIEACTBUS U3 HUX 1 19.09
8 AKCHOMBI CTEPEOMETPUN U TIEPBBIE CIEACTBUS U3 HUX 1 19.09
9 AKCHOMBI CTEPEOMETPUH U TIEPBBIE cleACTBHs u3 HUX. CrIOCOObI 3aIaHMsI MPSMBIX U TIOCKOCTEH B 1 99 09
npoctpancTBe. O003HAYCHHUSNPAMBIX U TUIOCKOCTEN '
10 N300paxkeHne ceueHn il mupaMupl, KyOa U MpU3MBbI, KOTOPBIE MPOXOAT Yepe3 ux péopa. 1 26.09
N300paskeHuenepecedeHHsIMOIYYCHHBIXIIIOCKOCTEH. PackpalinBaHHEOCTPOCHHBIXCEYCHHPa3HIMUIIBETAMHU '
11 W300paskeHne cedeHuit mupaMuIbl, Ky0a ¥ MPU3MbI, KOTOPBIC IPOXOJIAT Yepe3 ux péopa. 1 96.09
N3o0pakeHHueIepeceICHISATIONYYEHHBIXIIIOCKOCTEH. PackpamBaHHETOCTPOSCHHBIX CEUCHUIPA3HBIMUAIIBETAMH '
12 UzobpaxkeHne ceueHui mupaMuibl, Ky0a U IPH3Mbl, KOTOPbIE TTPOXOJIT Yepe3 ux péopa. 1 29.09
N300paskeHnenepecedeHHsIOIyIeHHBIXIIIOCKOCTEH. PackpamBaHHenocTpoeHHbIXCEYeHHPa3HIMUIIBETAMHU '
13 N300paxkeHne ceueHn il mupaMupl, KyOa U MpU3MBbI, KOTOPBIE MPOXOAT Yepe3 ux péopa. 1 03.10
N300paskeHnenepecedeHUsINOIYYeHHBIXIIIOCKOCTEH. PackpalinBaHHenocTpOeHHbIXCEYeHHPa3HIMUIIBETAMHU '
14 MeTton crefoB /Ui IOCTPOEHUS CEYEHUM 1 03.10
15 Meron cnefoB st mocTpoeHus ceueHuid. CBOMCTBA MepeceueHU MPSIMBIX U TIIIOCKOCTEH 1 06.10
16 Merton cnenoB st mocTpoeHus ceueHuid. CBONMCTBA MEpeCceUeHU MPSMBIX U TIIOCKOCTEH 1 10.10
17 IocTpoenue ceueHuii B mupamue, Kyoe mo TpéM Toukam Ha péopax. Co3maHue BHIHOCHBIX YEPTEKEH U 3aIKCh [IaroB MOCTPOCHHS 1 10.10
18 [TocTpoenue ceueHuit B nupamuze, Kyoe no Tpém toukam Ha pédpax. Co3naHne BEIHOCHBIX Y€PTEKeH M 3aMUCh IIaroB MTOCTPOSHHUS 1 13.10
19 Toctpoenue cevennit B mipamuze, Ky6e no Tpém ToykaM Ha pebpax. Cosariie BLIHOCHLIX HEPTEXKET 1 3aMHCEH WAr0B MOCTPOSHHA 1 1710
AOKYMEHT HOAMMCAH-3AEKTPOHHOU NOAFCHIO
20 TTocTpoeHHte cedernit B MUpaMue, Ky6e o TpEM ToYKMYHMRINAXLHOEBHINETH OE-05 I POBRAB OBATENBHOE OB TIOCTPOCHHS 30.08.23 21:03 (MdK) | Ceprudmrar Posdahib@sc3ps1D861DE1ACS7E3E06E
YYPEXXAEHVE MYPbIFMHCKAS CPEAHAA IHKOMA, faxvra Onsra VisanosHa;
21 IToBTOpeHute MIaHUMETPHHU: TeopemMa 0 MpOnSmeErropaIbLHBIX 0Tpe3kax. [10100HeTpeyroIbHUKOB 1 20.10




HOBTOpeHI/Ie IIAaHUMCTPHUU TeopeMa Menenas. PacdeTsl B ceUeHUSIX Ha BEIHOCHBIX YCpTeCIKaAX. I/ICTOpI/IH

22 1 24.10
pa3BHUTHS IITAHUMETPUHU H CTEPEOMETPUHU

23 Kontponbnas pabora "Axkcruomsl ctepeomerpun. Ceuenus" 1 1 24.10

24 BzanmHoe pacnonokeHue npsiMbIX B ipocTpaHcTBe. CkpemuBaronmecs npsimeie. [Ipuznaku 1 9710
CKPEIIMBAIOIINXCS MPSAMBIX. [lapauiebHBIEPsIMBbIC B TPOCTPAHCTBE

o5 Teopema 0 CyIleCTBOBAaHUM U €IMHCTBEHHOCTH IIPSIMOI MapauIeNbHON JaHHOW MPAMOM, IpOXOoAAIlel uepe3 TOUKy 1 07.11
MPOCTPAHCTBA U He JexKalllel Ha JaHHOW npsAMoi. JIeMMa o nepecedeHnunapanieabHbIXIPSIMBIXILIOCKOCTBIO

26 [TapamiensHOCTB Tpex npsMbIX. TeopeMa o TpEX nmapayIeNbHbIX IPsIMBIX. TeopeMa o 1 07.11
CKPEIIHBAIOIIUXCATPSIMBIX

97 [TapannensHoe mpoekTupoBanre. OCHOBHBIE CBOWCTBA MapaUICTLHOTO MPOSKTUPOBAHHUSL. 1 1011
N306paxennepasHbIXpuryp B napamieabHOUITPOSKIINI '

28 IlenTpanpHas npoekus. YToi ¢ COHaPaBJIEHHBIMA CTOPOHAMH. Y TOIMEXKTYTIPAMBIMU 1 1411

29 3ajauu Ha 10Ka3aTeIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C PACIIONIO0KEHUEM MIPSMBIX B IPOCTPAHCTBE 1 14.11

30 [MonsTHs: MapaiaenbHOCTh MPSMOU U TIIIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak napaiiensHOCTH IPsIMON U 1 1711
mwiockocTi. CBOMCTBANApaIeIbHOCTUIIPSIMON U TIIOCKOCTH '

31 I'eomeTpuyeckue 3a7aun Ha BRIYUCICHUE U I0KA3aTEIbCTBO, CBA3AHHBIE C MAPAIJICIbHOCTHIO MPSIMBIX U 1 2111
TUTOCKOCTEH B IMIPOCTPAHCTBE

32 ITocTpoenue ceueHus, MPOXOASAIIETO Yepe3 JaHHYIO TPSMYIO Ha YepTeKe U MapajuieIbHOro Apyroi npsiMoil. PacuéroTHoennit 21.11

33 TMapannenbHas NPOEKIHs, IPUMEHEHNE JUTs TIOCTPOSHHUS ceueHHil Kyba 1 mapauienenunena. CBoifcTRanapanienenueia 1 Ipu3Mbl 24.11

34 [TapamnensHble IOcKOCTH. [Ipr3Haky mapamieTbHOCTH ABYX TIIOCKOCTEH 1 28.11

35 Teopema o0 mapanenbHOCTH U €IUHCTBEHHOCTH TIOCKOCTH, TPOXOISIIEH Yepe3 TOUKY, He 1 2811
MIPUHAIJISKANTYI0 JAaHHOM TUIOCKOCTH U CIIEJCTBUS U3 Hee

36 CaoiicTBa mapaieNbHbIX IJIOCKOCTEH: 0 MapauIeTbHOCTH MPSIMBIX NTepeceueHus U MepeceyeHuu IByX 1 01.12
napayIenbHBIX IIOCKOCTEH TpeTheit

37 CaoiicTBa napaienbHbIX IIJIOCKOCTEN: 00 OTpe3Kax MapalielbHbIX MPSAMBIX, 3aKITIOUEHHBIX MEXKIY 1 05.12
MapajuIeNbHBIMU MJIOCKOCTSIMH; O IEPECEUCHUH MPSMOM C JBYMSI MapAIIeTbHBIMU TIOCKOCTSIMU

38 [ToBTOpenue: Teopema Iudaropa Ha IOCKOCTH 1 05.12

39 [ToBTOpEHME: TPUTOHOMETPUAIPAMOYTOJILHOT OTPEYT OJIbHUKA 1 08.12

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapajuieienuIe/1a 1 12.12

41 Brruucnenue aimuH oTpe3KoB B KyOe M MPSIMOYTOJILHOM MapaJlIeICIUIE/Ie 1 12.12

42 [lepneHIMKYIApHOCTH MPSIMON U TIOCK E@I/I HSIMOI/I U TUIOCKOCTH 1 15.12

BA 0:08:23-2+:03-(MSK)— CeprudwikaT DOGEED3675C3DB1DB6DEIACSESEDS
43 [TeprieH IUKYISIPHOCTB TIPSMOM M TUIOCKO ’F&fﬂﬁkﬂkﬁkﬁpﬁ@féﬂﬁkﬁﬂﬁﬁ?ﬁ@@ﬂﬂﬁp&mﬁﬁbﬂ feaeeroCTH 1 19.12
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44 Teopema 0 CyIIeCTBOBAHHY U €IMHCTBEHHOCTH TIPAMOH, MPOXOSIIEH uepes TOUKy MPOCTPAHCTBA U MEPHEHAUKYISIPHOI K MIOCKOCTH 1 19.12
45 [InockocTH ¥ EpIEHANKYISIPHBIE UM IIPSIMbIE B MHOTOTpaHHHUKaX 1 22.12
46 [InockocTH ¥ NepNEHANKYISIPHBIE UM IIPSIMbIE B MHOTOTpaHHHUKaX 1 26.12
47 [lepnennukynsap u HakioHHas. [locTpoeHue nepneHanKyspa u3 TOUKU Ha IPSIMYIO 1 26.12
48 [lepnennukynsap u HakioHHas. [locTpoeHue NepNeHANKYIIsSIpa U3 TOUKU Ha IPSIMYIO 1 29.12
49 Teopema o Tpéx nepneHAUKyIsipax (mpsmasi 1 o0paTHasi) 1 09.01
50 Teopema o Tpéx nmeprneHauKysipax (mpsiMast 1 0OpaTHast) 1 09.01
51 YronMex 1yCKpemnBaroIuMUACIITPIMBIMA 1 12.01
52 [Touck nepneHIUKYISPHBIX TPSIMBIX C TTIOMOIIBIO MEPIICHIUKYISPHBIX TIIOCKOCTEH 1 16.01
53 OpTOroHATLHOCTIPOCKTUPOBAHUE 1 16.01
54 [TocTpoenue ceuenuii Kyoa, mIpU3Mbl, IPABUILHOM MUPAMU/IBI C TOMOIIBIO OPTOTOHATBHON MPOEKIINH 1 19.01
55 [TocTpoenue ceueHuii Kyoa, MpU3Mbl, TPABUILHON MUPAMUIBI C TOMOIILIO0 OPTOTOHATILHOM MPOEKIINH 1 23.01
56 CumMMeTpust B IPOCTPAHCTBE OTHOCUTENIBHO INIOCKOCTH. [1110CKOCTMCMMMETPUI B MHOT'OIPaHHUKAX 1 23.01
57 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U TUIOCKOCTH KaK CIEACTBUE CHMMETPUH 1 26.01
58 [IpaBunbHBIE MHOTOTPaHHUKHU. Pacyér paccTOSHUI OT TOYKHU A0 IMIIOCKOCTH 1 30.01
59 [IpaBunbHBIE MHOTOTPaHHUKHU. Pacyér pacCcTOSHUI OT TOYKHU A0 IMIIOCKOCTH 1 30.01
60 Crnioco0b! 0nMyCTUTh NEPIEHANKYISPBI: CAMMETPUS, CABUT TOYKU IO MapajyIeIbHON IPSIMOI 1 02.02
61 CaBur no HenapaienbHON NpAMOI, U3MEHEHHE PacCTOSTHUI 1 06.02
62 KonTtponbnas padora "B3anMHOE pacmoiokeHUe MPSIMBIX B TNIOCKOCTEH B TpoCcTpaHCcTBE" 1 1 06.02
63 TToBTOpEHUE: Yroa MEXIY IPIMBIMU Ha INIOCKOCTH, TPUTOHOMETPHS B IPOU3BOILHOM TPEYTONLHUKE, TEOPEMA KOCHHYCOB 1 09.02
64 [ToBTOpEHME: Yroi MEXy CKPEUTUBAOIIMMUCS IPSIMBIMHU B IPOCTPAHCTBE 1 13.02
65 ['eomeTpryeckrne MeTO bl BEIYUCIICHHS yIIa MKy TPSIMBIMH B MHOTOTpaHHHUKaX 1 13.02
66 JIByrpanHbIil yron. CBOWCTBO JIMHENHBIX YIVIOB ABYTPAaHHOIO YyIJla 1 16.02
67 [lepnennukynapHele mockocTH. CBOKWCTBA B3aMMHO NEPIEHIUKYIISPHBIX INIOCKOCTEN 1 20.02
68 [Ipu3HaK neprneHIuKYIIPHOCTH INTOCKOCTEH; TeopeMa O MPSIMOH TIepeCcedeHUs IBYX TUIOCKOCTEH MEePIIeHANKYIAPHBIX TPETheH MIOCKOCTH 1 20.02
69 [IpsiMoOyTONBbHBIN Mapasienenunes; Kyo; H3MepeHus, CBOWCTBA MPSMOYTOJILHOT'0 TapaJljieNenunea 1 23.02
70 TeopeMa o0 nuaroHaiu NPSMOYTOJIBHOTO MapauIeNIeUIeIa U CIASACTBUE U3 HE 1 27.02
71 Crepeomerpryeckre 1 MpUKIaJHbIe 33/1a41, CBI3aHHBIE CO B3aUMHBIM PaCIIOI0KEHUEM MPSIMBIX U MJIOCKOCTH 1 27.02
72 IToBTOpEHUE: CKPENMBAIOIINECS IPIMBIE 1 HaPRHIIHRHEIG IABQCHEQSHHE STARIAPTHEIX MHOI OTPAHHUKAX 1 01.03
- TTapa MapayIebHBIX IIOCKOCTel Ha CprgﬁWW%% e Joaroo, 30.08.23 21:03 (M:s[K) Ceprucmkar D066C5D.38§5C3D81D861DE1AC87E3EO63
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74 PaccrosiHue OT TOYKHM 710 TNTOCKOCTH, PACCTOSTHUAE OT MPSIMOM JI0 TJIOCKOCTH 1 05.03
75 Beruncnenne paccTosiHUI MEXKTY CKPEIINBAIOIIUMUCS IPSIMBIMU C TIOMOIIBIO TIEPIICHTUKYIISIPHON TNIOCKOCTH 1 12.03
76 TpéXrpaHHbIil Lo, HepaBeHCTBA AT TPeXTpaHHEIX yriaoB. Teopema ITudaropa, TeopeMbl KOCHHYCOB H CHHYCOB JUIsl TPEXTPAHHOTO YIiia 1 12.03
77 DneMeHTHl chepruecKoi TeOMETPHH: Fe0Ae3NUeCKIe TMHIH Ha 3emiie 1 15.03
78 Koutponbnast pabora "Yriibl u paccTosiHus" 1 1 19.03
79 Cucremaruszanus 3HaHui "MHOrorpaHHHMK U €ro 2JIEMEHTHI" 1 19.03
80 [Mupamuna. Buas! nupamug. [IpaBunbHast nupamuaa 1 22.03
81 [Ipusma. IIpsmas u HaknoHHas npusmsl. [IpaBunpHas npusma 1 02.04
82 [Ipsimoit mapasnienenunes, NpsSMOYroJIbHBIN MapajlieNenuIe, Kyo 1 02.04
83 BrmyknsiemHororpananku. Teopemadiinepa 1 05.04
84 Brinyknsie MHOrorpannuku. Teopema Diinepa. [IpaBuiibHbIE U IONYIIPAaBUIIbHBIE MHOT OIPAHHUKHU 1 09.04
85 Kontponbnaspabora "MHuororpanHuku" 1 1 09.04
86 [TonsiTHie BEKTOpA HA IVIOCKOCTH U B IPOCTPAHCTBE 1 12.04
87 CymMmaBeKkTOpoB 1 16.04
88 PazHOoCTHBEKTOPOB 1 16.04
89 [IpaBunonapamienenumnena 1 19.04
90 YMHOKEHHUEBEKTOPAHAYIHCIIO 1 23.04
91 Paznoxenue BekTopa mo 0a3ucy TpEX BEKTOPOB, HE JICKAIIUX B OJTHON TJIOCKOCTH 1 23.04
92 CkasipHOCTIpON3BEICHHE 1 26.04
93 Brrurcnenue yriia Mex,1y BEKTOPaMH B POCTPAHCTBE 1 30.04
94 [Ipocreiimue3anaun ¢ BEKTOpaMu 1 30.04
95 [Ipocreiimue3anaun ¢ BEKTOpaMu 1 03.05
96 [Ipocreiimue3agaun ¢ BEKTOpaMu 1 07.05
97 [Ipocreitmmesanaun ¢ BEKTOpamMu 1 07.05
98 O06o0meHre 1 cucTeMaTH3alusI3HAHUIA 1 10.05
99 O6o00m1eHne 1 cucTeMaTH3alusI3HAaHUN 1 14.05
100 HroroBasikoHTpoIbHAsApAOOTA 1 14.05
101 WrorosasikonTponpHaspadboTa 1 17.05
102 O00061IeHNE U CUCTEMATH3ALUSI3HAHUN | oKyMEHT NOAMMCAH SMEKTPOHHON MOAMNACHIO 1 21.05
MYHULIUNAJIbHOE BHOA)XETHOE OBLLIEOBPA3OBATEJIbHOE Ceptudukat [D06CCD3675C3DB1D861DE1AC87E3E06B

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'P AMRKBREHUE MYPLITMHCKAS CPELHSAS LLKOJA, NlaxuHa Onbra VsaroBHa,

[npekTop

30.08.23 21:03 (Msg
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11 KIIACC

Ne KoummuecrBouac Jaranzyu JJ1eKTPOHHbIeH(PPOBLICOD
, OB eHus pasoBaTe/IbHbIEPECYPCHI
n/ Temaypoka
n Beero KOl-lTpl)vJ'fbH
bIepaboThI
1 [ToBTOpenue Temsl "KoopuHaThl BEKTOpa Ha MJIOCKOCTHA U B TPOCTPAHCTBE" 1
2 [ToBTOpenue Tembl "CkasspHOE MPOU3BEACHUE BEKTOPOB" 1
3 [ToBTOpenue Temb! "Bbrunciienue yria Mexay BEKTOpaMu B IPOCTpaHCTBe" 1
4 IToBTOpeHuEe TeMbl "YpaBHEHNE IPSIMOM, IPOXOIALIEH Yepe3 IBE TOUKH " 1
5 YpaBHEHME IIOCKOCTH, HOpMaJjlb, YPAaBHEHHE IIJIOCKOCTH B OTPE3Kax 1
6 YpaBHEHME MJIOCKOCTH, HOpMaJjlb, YPaBHEHHE IIJIOCKOCTH B OTPE3Kax 1
7 BekTopHoenpon3BeaeHIe 1
8 JInHeliHbIEHEpaBEHCTBA, TMHENHOCTIPOrPaMMUPOBAaHUE 1
9 JInHelHbIEHEpaBEHCTBA, TMHENHOCTIPOrPaMMUPOBAHUE 1
10 AHanuThyecKkue MEeTOobl pacuéTa yria Mex1y NpsIMbIMH B MHOT OIpaHHUKAX 1
11 AHanUTHYECKUE METObI pacyéTa yria MeX,]1y IITOCKOCTSMU B MHOTOTpaHHHKaX 1
12 ®dopMmyiia pacCTOSHUS OT TOYKH A0 INIOCKOCTH B KOOPAMHATAX 1
13 Haxoxxaenue paccTosIHUIM OT TOUKH J10 TITIOCKOCTH B Ky0Oe 1
14 HaxosxaeHne paccTOsSHUM OT TOYKH J10 IUIOCKOCTU B MPAaBUIIBHOM MUpaMue 1
15 KontponbHaspabora "AHanuTudeckasreomerpus" 1 1
p p p
16 CeueHNAMHOI OrPAaHHUKOB: CTaHAAPTHBIEMHOT OTpaHHUKN 1
17 CeueHUSIMHOI OIPaHHUKOB: METO/ICIIEI0B 1
18 CeueHust MHOIOI'PaHHUKOB: CTaHIapPTHbIE INIOCKOCTH, IEPECEUEHHUS ITPSIMBIX U INIOCKOCTEN 1
19 [TapamiensHbIe IPsSIMBIE U IIJIOCKOCTH: MapAJUICIIbHBIE CEYCHUS 1
20 [TapaniensHbIe IPSMBIC U TUIOCKOCTH: PacuéT OTHOIICHUN 1
21 [TapanienbHble IPsIMbIE U IJIOCKOCTHU: YIJIbI MEXK/1Y CKPELIUBAIOLIUMUCS MPSIMBIMU 1
99 [TeprnieHiuKynsspHbIE TPSIMbIE U TNIOCKOCTHU: CTaHAapTHBIE apbl EPIIEHUKYISIPHBIX 1
IJIOCKOCTEN U MPSIMBIX, CHMMETPUH MHOT OTPaHHUKOB

[JOKYMEHT NOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

MYHULUMNAJIbHOE BIOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE
YYPEXXAEHWE MYPbITMHCKASI CPEAHAA LWKOJIA, J/laxvHa Onbra VisaHoBHa,
[upekTop

30.08.23 21:03 (MSK)
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23 [lepnieHAUMKYISpHBIE MIPSIMBIE U IUIOCKOCTU: TEOPEMA O TPEX NEPIIEHAUKYIIApaxX 1
24 [TeprieHAUKYISpHBIE IPSIMBIE U TUIOCKOCTH: BHIYMCIICHUS JJIMH B MHOTOIpaHHHKaX 1
25 [ToBTOpEHME: MIIOMIAAN MHOTOYTOJILHUKOB, ()OPMYJIBI JUTS TUIOMIACH, COOOpaKeHUs TIO00us 1
26 [ToBTOpEHME: TIJIONIAAN MHOTOYT'OJILHUKOB, (POPMYJIBI TS IIOMIAACH, COOOpaKEHHS TOA00MS 1
27 [ToBTOpEHME: TIONIA I MHOTOYTOJILHUKOB, (POPMYIIBI IS ITOMIAIeH, COOOpaKeHUS TTOI00MS 1
28 [1nomany ceueHrii MHOrOTpaHHUKOB: IUIOIIAAN IOBEPXHOCTEN, pa3pe3aHus Ha 4acTH, 1
COO00pakeHUs MOHO0HS
29 [Inomany ceyeHnii MHOrOTpaHHUKOB: IUIOIIAAN IOBEPXHOCTEN, pa3pe3aHys Ha 4acTH, 1
CO00pakeHHs MOA00Hs
30 Kontponbnas padora "TloBToOpeHre: MHOIOIpaHHUKH, CEY€HUS] MHOT OT PAHHUKOB" 1 1
31 O06béM Tena. O6BEeM IPSIMOYTOJIBHOTO TapaJUIeIICITHITe A 1
32 3amaun 06 ynBoeHUH Ky0a, 0 KBajpaType Ky0a; O TPHCEKINH yriia 1
33 CrepeoMeTpruYecKre 3aauu, CBI3aHHbIE C 00bEMOM MPSIMOYT'OJIBHOTO MapajuIesIeuIeaa 1
34 [TpuknagHbIe 3a1a4M, CBS3aHHBIC C BRIYUCICHHEM 00bEMa MPSIMOYTOIBFHOTO TTapalIeTIeHIe/a 1
35 OO0BEMIPAMONUTIPU3MBI 1
36 CrepeoMeTpruyecKue 3aJ]auu, CBSI3aHHbIE C BEIUUCIECHUEM 00BEMOB IPSIMOM TPU3MBI 1
37 [TpuknagHbie 3a1a9u, CBA3aHHBIE ¢ 00bEMOM MIPSMOMN TTPU3MBI 1
38 Beruucnenne 00bEMOB TeJ ¢ TOMOILBIO ONpeieI€HHOr0 nHTerpaia. OObEMHAKIOHHONIPU3MBI 1
39 Brruncnenre 06bEMOB TeT ¢ MOMOIIBIO OMpeaenéHHOro nHTerpana. OobEMIUpPaMUIbI 1
40 ®opmyna o6béMa nupamuasl. OTHOIIEHHE 00BEMOB TUPAMHKJL C OOLIUM YTIIOM 1
41 ®opmyna 06béMa nmupamuasl. OTHOIIEHHE 00BEMOB TUPAMHKJL C OOIIMM YTIIOM 1
42 CrepeomeTpuueckue 3a/1a4u, CBsI3aHHbIE C 00bEMaMH HAKJIOHHON TTPU3MBbI 1
43 CrepeoMeTpuueckue 3aJ1auu, CBA3aHHbIE C 00bEMaMU TUPaMU/IbI 1
44 [Tpuknanueie 3agaun 1o reMe "OO0BEMBI Ten", CBA3aHHbBIE C 00BEMOM HAKJIIOHHON IPU3MBbI 1
45 [Tpuknanueie 3agaun 1o reMe "O0bEMBI Ten", cBsi3aHHbIE ¢ 00BEMOM MTUPAMMU/IbI 1
46 [Tpumenenue 00bEMOB. Boruncnenue paccTosHus 10 IIOCKOCTH 1
47 KonTtponbsHaspabora "O0bEMMHOTrOrpaHHrKa" 1 1
48 [{unuHapudeckas MOBEPXHOCTh, 00pa3yIoIMe HINHAPUIECKOW OBEPXHOCTH 1

[JOKYMEHT NOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

MYHULUMNAJIbHOE BIOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE
YYPEXXAEHWE MYPbITMHCKASI CPEAHAA LWKOJIA, J/laxvHa Onbra VisaHoBHa,
[upekTop
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49 Humunap. Ipamoii kpyrosoit uunusap. Inomans noBepxHocTH HUIMHAPA 1
50 Konundeckast moBepxHOCTh, 00pa3yrolre KOHUIecKoi moBepxHoctu. Konyc 1
o1 CeueHue KOHYCa TUIOCKOCTBIO, TApAJIJICIbHON MIIIOCKOCTH OCHOBAHUS 1
52 VYceuénnblil konyc. M300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomane 60KOBOIM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU KOHYCA 1
54 [Tnomane 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA 1
55 CrepeoMeTpruyecKre 3aaui Ha JOKa3aTeIbCTBO U BEIYUCIICHHIE, TOCTPOCHUEM CEUCHHI 1
WINHApPA, KOHYCa
56 CrepeoMeTpruyecKre 3a1aui Ha JOKa3aTeIbCTBO U BEIYUCIICHUE, TIOCTPOCHUEM CEUCHHI 1
WIKHApA, KOHyca
S7 IIpukiagHele 3a1a4u, CBA3aHHBIE C HUIUHIPOM 1
58 [IpuknaaHeie 3aa4u, CBSI3aHHBIE C LIUJIMHIPOM 1
59 Cdepa u map 1
60 Iepeceuenue cdepsl u mapa ¢ MWIOCKOCThI0. Kacanue mapa u cepbl INIOCKOCTHI0. By 1 n300paxeHuemapa 1
61 Iepeceuenue cdepsl U mapa ¢ MWIOCKOCThI0. Kacanue mapa u cepbl INIOCKOCTHI0. By 1 H300paxeHuemapa 1
62 VYpaeuenue chepsl. [Inomans chepsl u e€ gacrei 1
63 CummeTtpusichepsl U mapa 1
64 CrepeoMeTpuyecKre 3aJjaui Ha 10Ka3aTeIbCTBO U BHIYHMCIICHHE, CBI3aHHBIE CO chepoit u 1
[IapOM, MIOCTPOSHUEM UX CEUCHUH TTOCKOCTHIO
65 CrepeoMeTpruiecKre 3aJaui Ha JOKa3aTeIbCTBO U BEIYUCIICHHE, CBSI3aHHBIE CO chepoit u 1
IapOM, MIOCTPOSHUEM UX CEUECHUH IITOCKOCTHIO
66 [Mpuknanueie 3a1a4u, CBsI3aHHBIC CO Cepoll U TaApOM 1
67 [ToBTOpEHME: OKPYKHOCTH Ha IIIOCKOCTH, BBIYMCIICHUS B OKPYXKHOCTH, CTAH/IaPTHBIEC TIOJO0HSI 1
68 Paznuynble KoMOMHAIMY TeJ BpallleHUs! 1 MHOTOTPaHHUKOB 1
69 3amauum o Teme "Tena v MOBEpXHOCTH BpalieHus" 1
70 3amaum o Teme "Tena u MOBEpXHOCTH BpaleHus" 1
71 KonTponbsHas padora "Tena n moBepXHOCTH BpamieHus" 1 1
72 O6wém nununapa. Teopema 00 00bEME MPAMOro MINHAPA 1
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73 Brruncnenue 06bEMOB Tel ¢ TOMOIIBIO onpeaenaéHHoro nurerpaina. O0bEMKoOHYca 1

74 [Tnomanu 60KOBOM U MOTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpruyecKre 3a1auu, CBI3aHHbIEC C BBIYUCICHHEM 00bEMOB IIHIIUH/IPA, KOHYCa 1

76 [Tpuknanueie 3agaun 1o reMe "OO0BEMBI U MIIOIIA U TOBEPXHOCTEH Ten" 1

77 O0BéM 11apa u mapoBoro cekropa. Teopema 06 o0béMe miapa. [Tnomanes chepsl. CTepeomMmeTprudecKue 1
3a/1a4M, CBSI3aHHbIE C BEIYHCICHHEM 00BEMOB IIapa, IApoBOr0 CETMEHTA | IIaPOBOT0 CEKTOpa

78 [Tpuknagaeie 3amaun o Teme "O0BEMBI Ten'", cBsA3aHHBIE ¢ 00BEMOM ITIapa U TIIOMIA]THIO 1
chepnl. COOTHOMICHUAMEK AYTIIOMAIIMUATIOBEPXHOCTEN 1 00bEMaMHUTIOTOOHBIXTEI

79 [TomoGubIe Tena B mpocTpancTBe. 3mMeHeHne 00béMa npu mompoouu. CTepeomMeTpuiecKue 1
3a/1a4d, CBS3aHHbBIE C BRIYHCICHUEM 00hEMOB TEI U TIJIOMIA IeH TOBEPXHOCTEH

80 KonTponbras padora "Tlnommaayu moBepXHOCTH U 00BEMBI KPYTIIBIX T 1 1

81 JIBmxenus npocrpancTBa. OtoOpakeHus. J[BrkeHus u paBeHCTBO uryp. OO1iue cBoicTBa 1
JIBIDKEHUN

82 Bunb! nBrKeHMIT: MapaljieNbHbBIN epeHoC, IICHTPAIbHAST CHMMETPHS, 3epKaIbHasi CHMMETPHS, 1
MTOBOPOT BOKPYT MPSIMOiA

83 [TpeoGpa3zoBanus nopodus. [lpsmas u chepa Ditnepa

84 ['eoMeTpuyeckue 3a1aun Ha TPUMEHEHUE JBUKEHUS

85 KontponbHas pabora "Bekrops! B mpocTpancTse" 1

86 O6o6maromiee nmopropenue 11 monaruit u MetonoB Kypca reometpun 10—11 xinaccos, 1
cucrematuzaius 3Hanuil: "[lapasienbHOCTh NPSAMBIX U IIJIOCKOCTEN B IpocTpaHcTBe"

87 O6o6matomiee mosTopenue 11 mousatuit u meronoB kypca reomerpun 10-11 kmaccos, 1
cucrtemaTusaius 3Hanuil: "BekTopel B mpocTpancTse"

88 O6o06maromee moropenue 11 mouaTuii u MeTogoB Kypca reomerpun 10—11 kmaccos, 1
cucreMaTu3anus 3Hanui: "BekTopel B mpocTpaHcTBe"

89 O6o61matomee nosropenue 11 nousaruit u merogos kypca reomerpun 10—11 kimaccos, 1
cucremarusanus 3HaHui: "OO0beM MHOTOrpaHHHKA"

90 O6o6maromee nmopropenue 11 mouaruit u MmetonoB Kypca reometpun 10—11 xnaccos, 1
cucreMaTtu3anus 3HaHui: "O0beM MHOTOrpaHHHKa"

91 O6o6maromee nopropenue 11 monaruit u MeronoB Kypca reomerpun 10—11 knaccos, 1
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cucremarusauus 3Hanuit: "[1nomany noBepXHOCTH U 00bEMBI KPYTIIBIX Ten"
92 O6o6maromee nmopropenue 11 mouaruit u MeTonoB Kypca reometpun 10—11 xinaccos, 1
cuctemarusanus 3HaHui: "[lnomaaym noBepXHOCTH U 00BEMBI KPYTIIBIX Ten"

93 HroroBaskoHTpoibHaspaboTa 1

94 HroroBasikoHTpoIbHasApaboTa 1

95 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUs 3HAHUI 1

96 HcTopust pa3BUTHSI CTEPECOMETPUHN KaK HAYKH B €€ pOJIb B Pa3BUTHU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHIA 1
pHst p p P y p p p p p

97 HcTopust pa3BUTHSI CTEPECOMETPUHN KaK HAYKH B €€ pOJIb B Pa3BUTHU COBPEMEHHEIX HHKCHEPHEIX M KOMITBIOTEPHBIX TEXHOJIOTUI 1
pHst p p P y p p p p p

98 HcTopust pa3BUTHS CTCPCOMETPUHN KaK HAYKH B €€ pOJIb B Pa3BUTHU COBPEMEHHEIX MHKCHEPHEBIX M KOMITBIOTCPHBIX TEXHOJIOTHIA 1
pusi p p P y p p p p p

99 HcTopust pa3BUTHS CTEPCOMETPUHN KaK HAYKH B €€ pOJIb B Pa3BUTHU COBPEMEHHEIX HMHKECHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI 1
pHsi p p P y p p p p p

100 HcTopust pa3BUTHS CTEPEOMETPHH KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX MHIKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUIH 1
pusi p p p y p p p p p

101 HcTopust pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX MHIKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJOI M 1
pusi p p p y p p p p p

102 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ POJIb B PA3BUTUH COBPEMEHHBIX HH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT Ut 1
puA P p P y p p P P P

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI JJI51 YYEHUKA

* Maremaruka. ['eomerpus, 11 xkmacc/ Mep3nsak A.I'., Homuposckuii JI.A., [TonskoB B.M.; mox
penakuueit [logonsckoro B.E., OOmiecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuiiiieHTp « BEHTAHA-T'PA®»; AkninoneproeobiectBo «3nareascTBo
«IIpocBenienue»

Maremaruka: anreOpa u Hadajia MaTeMaTUYECKOr0 aHanu3a, reomerpus. ['eomerpus 10 -

1 1kmaccer: yue6. s o0meodpa3oBar. opranuzaiuii:0a3oBbiit u yay0. yposuu/ JI.C. u ap. - 7-¢

u3., nepepad. u nom. - M., [Ipocsemenne, 2019.

METOJUYECKUE MATEPUAJIBI 1JIS1 YUUTEJISA
Haranbs Kpynuna: ['eomerpust. 10 knacc. [Toypounsie pazpaborku k YMK JI.C. Atanacsina u
ap. ®IrocC

[TonpoGuee: https://www.labirint.ru/books/720714/
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