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Pabouas mporpamma ydeOHoro mpenmera «l'eomerpusi»y oaa 10-11 knaccoé cocraBiena Ha
OCHOBaHUU CIIEAYIONINX HOPMAaTUBHO-TIPABOBBIX JIOKYMEHTOB U MaTePUAJIOB:

—  OepepanbHoro 3akona "OO oOpazoBanuu B Poccuiickoit ®Denpeparuu” 0T
29.12.2013 Ne 273-@3 (1.6 cT1.28);

—  @ezaepalbHOTO TOCYAAPCTBEHHOIO0 O0Opa30BaTENbHOIO CTaHAApPTa OCHOBHOTO
obmiero o6OpaszoBanus (mpukaz MuHHCTEpCTBa mNpocBemeHus Poccuiickoit denepanuu OT
31.05.2021 Ne 287);

—  depnepanpHO# paboyeil mporpamMMBbl 10 TEOMETPUH HA YPOBHE CPEIHETO OOIIETOo
oOpazoBanus s 10-11 xiaccoB 001eo0pa3oBaTebHBIX OPraHU3aINA;

Pabouas nmporpamma yue6HOro mpeamera «I'eomerpusi» mis 10-11 kiraccoB BKIIOYaeT
MOSICHUTENIbHYIO 3alUCKy, CoJepXkaHhe OOy4yeHus, IUIAHUPYEMBbIE pe3yJIbTaThl OCBOEHUS
MIPOrPAMMEI TI0 TEOMETPHH, TEMATHYECKOE TUIAHUPOBAHUE.

[Iporpamma peanusyercs:

- mg 10 knacca B 00beMe 68 yacoB B ToJl, 2 yaca B HEJIEITIO;

- mg 11 knacca B 00beMe 34 yaca B 1o, 1 4ac B HEAEMTIO.

YueOHbIE Kypc o0O0JazaeT 3HAUYUTEIbHBIM BOCIUTATENIBHBIM  MOTEHIMAJIOM, KOTOPBIN
peanin3yeTcsi Kak uyepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOMIMI (OPMHUPOBAHHUIO HAYYHOTO
MHpPOBO33pEHHS, TaKk W uepe3 creunduky ydeOHOM  JesITenbHOCTH, Tpelyromieit
MPOJIOJDKUTEIILHOW  KOHIIGHTPAllMd  BHUMAaHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH |
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIH pe3ynbTaT. B ocHOBe MeToauKK 00ydeHus anredpe v Hayajgam
MaTeMaTHYeCKOTO aHAIHM3a JISKHUT JCeSITeIbHOCTHBIN MPUHITA 00yJICHHUS.

[IEPEYEHb VYYEBHUKOB (YMK) U TIIOCOBUI, KOTOPBIE HEOBXOJUMO
NCTIOJIB3OBATD JIJI1 OBECTIEYEHM A PEAJIM3ALIUU [TPOT'PAMMBI

* Maremaruka. AnreOpa W Hadaja maTemMaTudeckoro aHammsa, 10 kmacc/ Mepsmaxk AL,
Homuporckuit JI.A., TlomsxoB B.M.; mox pemakmueit Ilomonsckoro B.E., O6mectBo ¢
OrpaHU4YeHHON OTBeTCTBEHHOCThIO M3marenbckuii nentp «BEHTAHAI'PA®»; AkuuoHepHOE
obmectBo «M3natenbeTBo «IIpocBemnieHuey

* Maremartuka. AnreOpa ¥ Havajla MaTreMaTHdeckoro aHammza, 11 xmacc/ Mepsnsk AT,
Homuporckuit JI.A., TlomsxkoB B.M.; mox pemakmueir Ilomonsckoro B.E., OOGmectBo ¢
orpaHn4eHHON oTBeTcTBeHHOCThIO M3patennbckuil nieHtp «BEHTAHAI'PA®y; AxunonepHoe
oburectBo «M3narensctBo «lIpocBemienuer»



HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ydae6HOTrO Kypca «I'eomeTpusi» 6a30BOT0 ypOBHS AJIsi 00YUYaAIOIIMXCS
10 —11 xyaccoB paszpaboTana Ha ocHOBe dDenepanbHOrO rOCYIapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa CpexHero oOmero oopa3oBaHUs, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
MpPEeIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHIICKOrO 00pa3oBaHUS.
Peanmaunﬂ mporpaMmal oOecrieunBaeT OBJIaJICHUEC KIIIOYEBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBbHOI'O pa3BUTUA JIMYHOCTU O6y‘IaIOHII/IXC$I.

HOEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX Pe3yIbTaTOB
0oOydJeHUs TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BHUTHS OOydaromuxcs, (GHopMHpOBaHUS
(YHKIIMOHATFHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, W3YYCHHsS JPYrUX YYeOHBIX JIUCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINTHOCTH WM TIPOUCXOXKJICHUU
TeOMETPHYCCKUX a0CTPaKIUi, COOTHOIICHUH PEATbHOTO W HJCATBHOTO, XapaKTepe OTpPaKEeHUs
MaTeMaTHUYEeCKON HAyKOW SIBJIEHUU M MPOIIECCOB PEaJbHOr0 MUpPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJCIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHWIO HAyYHOTO MHPOBO33PCHHS YYAIIUXCS, a TaKKe KadecTB
MBIIIICHHS, HEOOXOIUMBIX JIJIS /IallTAlldd B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIUIUIAH €CTECTBEHHO-
HAay4YHOM HAMpaBJIECHHOCTH, TaK U TYMaHUTapHOI.

Jlormueckoe MepIIUIeHHE, (HOpPMUpYEMOe TPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUH IIETIOYKH JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMCHHE BBIJIBUTAThb M OIPOBEPraTh THIIOTE3bl HEMOCPEICTBECHHO
UCTIOJB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBEHHO-HAYyYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AEATENbHOCTH 4YejoBeka. OpUeHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0XOIMMOE YCIIOBHUE €r0 COIMAIBHOTO OBbITHS, (opMa OTpaKEHUs OKPYKAIOILIETO MHUPA,
yCJIOBHE YCICHIHOTO TO3HAHWUS M  aKTHUBHOTO  MPeoOpa3oBaHHs  JCHCTBUTEIHLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEMHSET Pa3HbIC BUJIbI YUSOHOH U TPYIOBOM
JEATEIbHOCTH, SBISCTCS OJHUM M3 MPO(PECCHOHAIBHO Ba)XKHBIX KAYeCTB, IMOATOMY aKTyaJlbHa
3aaua (OPMHUPOBAHUS y OOYUArOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETbHOCTH 10 MHOTHM HATPaBJICHUSIM.

[enb ocBoeHus mporpaMmMbl yaeOHOTO Kypea «I'eoMeTpus» Ha 6a30BOM ypoBHE 00OyueHUs
— oOmeoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs udepe3 obecredeHue
BO3MOKHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
JIeUCTBHM, crienn(UYHBIX TEOMETPUU, BOSMOKHOCTH YCIIEIIHOTO MPOJIOJIKEHHS 00pa30BaHMUs 110
CTEIUATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpPOBHE IMpeAHa3HAu€Ha JUIS OOyJaromIuXCs
CpelHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEIILHBIX 3aTPYIHCHHI Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromruecs Ha 0a30BOM YpOBHE JOJKHBI OCBOUTH



oOmre MaTeMaTHYeCKUEe YMEHHS, CBA3aHHBIE CO CHEIM(PUKON TE€OMETPHH U HEOOXOIUMBIE JIJIs
KH3HU B COBpEeMEHHOM oO1ecTBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh U3Y4YUTh T€OMETPHIO
6osiee TIIyOOKO, €CIIM B JabHEHIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPHUCCKUX 3HAHHSX B
npoheccuOHaTbHON 1A TEILHOCTH.

JloCTIKeHHe el OCBOCHUS MPOrpaMMbl 00ECIICUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3ana4. [IpuopurerHsiMu 3a1adamMu ocBoeHus Kypcea «I'eomerpumn» Ha 6azoBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMUpOBaHWE TPEJACTABJICHUS O TEOMETPUU KaK YacTH MHPOBOW KYIBTYphl H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (opMupoBaHME TPEACTABICHUWS O MHOTOTPAHHUKAX M TellaX BpALICHUS KaKk O
BOKHEUIINX MAaTEMATHYECKUX MOJIEIISAX, MO3BOJISIFOIIMX OMUCHIBATh U M3y4aTh pPa3HbIE
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e (opMupoBaHHE YMEHHMs PACIIO3HABATh HA YEPTEKax, MOJEISIX U B pPEAlIbHOM MHUPE
MHOTOTPaHHUKH U TeJa BPaIICHHUS;

e OBJIAJICHME METOJaMM pEeUIeHHs] 3ajJad Ha IOCTPOEHUS Ha H300paMeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMUpOBaHHE YMEHHUS OINEPUPOBATh OCHOBHBIMHU TMOHSTHSMHU O MHOTOTPAaHHUKAaX U
TeJaxX BpalleHUs U UX OCHOBHBIMU CBOWCTBAMH;

e OBJIQJICHHE AJITOPUTMAMH pEIIeHHs OCHOBHBIX THUIIOB 3aJay; (OpPMHpPOBAHHE YMEHMUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PAcCyXJEHHUS B  XOJ€  pEelIeHUs
CTEepEOMETPUUYECKUX 3aJ1a4 U 3a/1a4 C MPAKTHUYECKUM COJAECpPKaHUEM;

e pa3BUTHE UHTEIUVICKTyalbHBIX W TBOPYECKHX CIIOCOOHOCTEH  oOyuarommxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (QyHKIMOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHOW TEOMETPUHU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS IT€OMETPHUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B
pEeaIbHBIX JKU3HEHHBIX CUTYallUSX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIIEHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMYyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3JlaBaTh TIEOMETPUYECKHE MOJENIH, MPUMEHSTh OCBOCHHBIN
reOMETPUYECKUN ammapar Juid pelieHusT MNPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH IMOTYYCHHBIE PE3yJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHUE B KypC CTEpEOMETPUU

B Hayale ero u3y4yeHHUs 3aJad, pelIaeMblX Ha YPOBHE WHTYUTUBHOTIO TMO3HAHUS, U
omnpenenéHHbIM 00pa30oM OpraHu30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JATbHEHIIIEMY U3YyUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METONIy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAaHUSA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TPAKTHUYECKON
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHUM Yy ydalluxcs B Kypce
CTepEeOMETPUHU MPOBOTUTCS 3a CUET pEIIeHUs 3a7a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00Pa3oB U
3ala4y Ha OINEpPUPOBaHHE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHMSI €0 NCXOJHOTO COAEPKAHMSL.

OcHoBHBIE cojaepxaTenbHble JuUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukmny, «lIpsiMble U MIOCKOCTH B MpoCTpaHcTBey, «Tena BpameHus», «Bektopsl u
KOOPAMHATHI B MPOCTpAHCTBEY. POPMUPOBAHKE JIOTUUECKUX YMEHUN pacipeensieTcs He TOJIbKO
M0 COJEpKaTelbHBIM JIMHUSAM, HO WU TO rojaM oOy4deHHs Ha YpPOBHE CpEeIHero oOIIero
oOpa3oBaHUsl.



Conepxxanne 00pa30oBaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM pE3ylIbTaTaM OCBOCHHS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 ToJaM 00yUeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJIAJICHUE TIEOMETPUYECKMMH TMOHATUSAMH M HaBBIKAMH  OCYIIECTBIISUIOCH
MOCIIEIOBATEIbHO M TOCTYNATENBbHO, C COONIONECHHEM NPUHIIMIIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I'€OMETPHUYECKHUX MPEACTaBICHUN 00yJaromuxcs,
paciupsis u yrayOossis e€, o0pasysi IpOUYHbIE MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpuu oTBOIUTCS 2 yaca B Heento B 10 kinacce u 1 yac B Heenio B 11
KJIacce, BCEro 3a JiBa rojia ooyuenus - 102 yueOHbIX yaca.

COJEPKAHUE YYEBHOT' O KYPCA

10 KJIACC
[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUS cTEpeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, TpOCcTpaHCTBO. [loHsaTHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3aumHoe pacrnosio’keHre MpsIMbIX B MPOCTPAHCTBE: MepeceKarouluecs, napauieabHble U
cKpemuBampmuecss npsmsle. IlapannenbHOCTh MNPSMBIX M IJIOCKOCTEN B IMPOCTPAHCTBE:
MapajuieJIbHbIE MpPSMbIE B MPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPSIMBIX; MAPATIIETBHOCTH
NpsAIMOM M IJIOCKOCTH. YTJIbI C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXAy NpPSIMbIMU B
npoctpanctBe.  [lapaiyenbHOCTh  TJIOCKOCTEW:  MapajyielibHbIE  IJIOCKOCTH;  CBOMCTBA
napajuieIbHbIX MIockocTel. [Ipocretimue mpocTpaHCTBEHHBIE (PUTYPHI HAa TUNIOCKOCTH: TETPadIp,
KyO, MapaJijiesienume; MoCTPOSHUE CEYCHHI.

[lepneHUKYISIpHOCTh  HPSAMOM M IJIOCKOCTH:  NEPIEHAUKYISPHBIE IpsMbIE B
MIPOCTPAHCTBE, MpsIMbIE MapajuleJibHble MW NEPIEHAUKYISPHbIE K IUIOCKOCTH, IHPU3HAK
NEePIEHAUKYISIPHOCTA HIPSAMOM M IUIOCKOCTH, TeopemMa O MNpSIMOM NEepHeHAUKYJIIPHOU
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXIY HPSIMOM U IJIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHEWHBIN YroJl AByrpaHHOro yria. [lepneHaukynsp M HakJIOHHBIE: PACCTOSHUE OT TOYKHU JI0
IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM A0 TUIOCKOCTH, NpPOEKIus (GUrypbl Ha IJIOCKOCTb.
[lepneHUKyYISPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOocKocTeil. Teopema
0 TPEX MEPIEeHIUKYISIPAX.

MHOTroOrpaHHUKHA

[londaTe MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHHKA, BBIINYKIbIE U
HEBBIITYKJIblE MHOIOTPAaHHUKHU; pa3BEPTKa MHOTOrpaHHMKa. [Ipu3ma: N-yrojapHas npusma; rpaHu
Y OCHOBaHMS MPU3MBL; IPsIMasi U HAKJIIOHHAs IPU3MbL; OOKOBAs U MOJHAS TIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsIMOYTOJIbHBIN Mapajuiesienunen U ero csoiicrsa. [lupammpa: N-yronbHas
nUpaMuia, TpPaHd W OCHOBaHWE MUPaMUJbI, OOKOBas W TOJHAS MOBEPXHOCTh MHUPAMHUJIBI;
NMpaBUJIbHAsE W YyCEU€HHas NupamMuja. OJNEMEHThl MNpu3Mbl W nOHUpamuabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: TOHSITHE MPaBUIBHOTO MHOTOTPAHHMKA; MpPaBWIbHAs MPU3Ma U NpaBUIbHAs
MUpaMua; MpaBUiIbHAs TPEYroJbHas MUpaMUAa U MPaBUWIBHEIN TeTpadap; KyO. [IpeacraBnenue
O IMpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’lap, HOAEKa’aAp M ukocadap. CedeHus npuU3Mbl U
MUPAMU/IBI.



CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSAMON, IJIOCKOCTH.
DneMeHTbl CUMMETPUN B TUPaMUJax, Napajuieienune1ax, IpaBUIbHbBIX MHOTOTPaHHUKAX.

Brruncienue 37eMEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yriel. [lnomans 60koBoi
IIOBEPXHOCTH U IIOJIHOW IOBEPXHOCTH IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMUM, Teopema O
OOKOBOH MMOBEPXHOCTH NPSMON mpusMbl. Ilnomans OGOKOBOW MOBEPXHOCTH W TMOBEPXHOCTHU
MpaBWJIBHOM NHpaMUbl, TEOPEMa O IUIOWAAM yceu€HHOM mnupamuibl. [lonstue 06 oObEMe.
OO0BbEM nupamMuibl, IPU3MBI.

[lonoOusie Tema B mpoctpancTBe. COOTHOWICHHS MEKIY IUIOMAASIMU TOBEPXHOCTEH,
00BEMaMu TOJOOHBIX TEII.

11 KJIACC
Tena Bpamenust

Hunmuaapudeckass MOBEPXHOCTh, 00pa3yroniue WIMHAPUIECKOW TIOBEPXHOCTH, OCh
WIMHAPUIECKOH moBepXHOCTH. LImmuHap: ocHOBaHMS 1 OOKOBAas MIOBEPXHOCTH, 0Opasyromas u
0Cb; TUTOIIA/Ib OOKOBO 1 TIOTHOH MMOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolne KOHWYECKOH TOBEPXHOCTH, OChb W BEpIIMHA
KOHUYECKOW TOoBepxXxHOCTH. KOHyc: OCHOBaHHME W BepIIMHA, OOpasyromias W OCh; IUIONIAIh
OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0oOpa3yollie U BBICOTA; OCHOBAHMS U
OOKOBast MOBEPXHOCTb.

Cdepa m mmap: meHTp, paamyc, TUAMETp; IUIOIIAh IMOBEPXHOCTH cdepbl. BizanmHoe
pacnojio’keHue cepbl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomnanb chepol.

N3o00paxkenue Ten BpalleHus Ha MI0CKoCTU. Pa3BépTka nunuHApa U KOHyca.

KomMOunamuu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIA OKOJIO
cdepsl; cepa, BiUcaHHAs B MHOTOTPAHHHUK, WM TEJIO BpallleHuUs.

[Tonsatue 06 o6béMe. OcHOBHBIE CcBOWicTBa 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajuieenunesaa u ciueAcTBus u3 He€. O0béM 1munuHApa, KoHyca. O0bEM
mapa | rioimab chepsl.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXAY IUIOMIAISIMU IOBEPXHOCTEH,
00BéMaMHu ITIOJOOHBIX TEl.

Ceuenust uunuHApa (MapajyieibHO M NEPHEHIUKYISIPHO OCH), CEeUeHUs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOsIliee Yepe3 BEPILHUHY), CEUeHHUs 1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha muiockoctu U B nipoctpancTBe. Clio)KeHUE U BBIYUTAaHUE BEKTOPOB. Y MHOKEHUE
BeKTOpa Ha uyMcno. PasnoxkeHue BekTOopa Mo TPEM HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII ICHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cuctema KoopAuHAaT B mpocTpaHcTBe. Koopaunatel BekTopa. [Ipocreiimiue
3aJladyd B KOOpAMHATaX. Yrol MexAy BekTopamu. CkalsgpHOEe NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB MeXIy NPSMBIMA U THIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ TpH
pElIeHUH TEOMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE PE3yJNbTAaThl OCBOCHHUSI MpOrpaMMmbl ydueOHOro mnpeamera «MaremaTukay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroImIerocss KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOro OOIIECTBa, MPEICTABICHUEM O MAaTeMAaTHYE€CKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHUH, MPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOW MaTEMAaTHMYECKOW IIKOJbI, K HCIOJb30BAHUIO ATUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJIOTHAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3AHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTIDKCHHM HAyKH W JEATEIbHOCTHIO YIEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIIETO.

JcTeTHYeCKoe BOCIIUTAHHE:

ACTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, pacCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTE€MAaTHYECKUM acCleKTaM Pa3InYHbIX BUJIOB UCKYCCTBA.

Dusuyeckoe BOCIIUTAHHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpasza U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHATHH M OTAbIXA, peryiaspHas (Qusmueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBS3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWH BCEW JKWM3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHUIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBIEHHOCTH.

JK0JI0rH4ecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILHUAIBHO-
SKOHOMHUYECKHX IPOILIECCOB HA COCTOSIHUE NPHUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHUECKUX MpoOJieM; OpUeHTalMei Ha  MpUMEHEHHe
MaTeMaTHYEeCKUX 3HAHUU Ul PELIeHUs 3aad B 00JacTH OKPYXKAIOIIeH cpelbl, MIaHUPOBAHUS
MOCTYINKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUN ISl OKPYKAIOIIEH CpeJibl.

[leHHOCTH HAYYHOI'O MO3HAHUA:



Cc(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKM U MaTeMaTUUYECKOM KylIbTYpOHW KaK CpPEICTBOM IIO3HAHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OeUCMBUAMYU,  YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

e BBIIBJIATH U XapaKTePU30BaTh CYIICCTBCHHBIC MPHU3HAKH MATEMATHYECKUX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (POPMYIHPOBATh U MPEOOPa3OBHIBATH CYXKJICHUS: YTBEPAUTEIbHbIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

e BBISBJISITh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUns B (hakTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; NpeliaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJBI C MCMOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M HWHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUU;

e TPOBOJUTH CAMOCTOSATENBHO JJOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TNPOTHBHOIO), BBICTpauBaTh apPryMEHTAlUIO, MPHUBOJUTH HPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)K/ICHUS U BBIBOJIBI;

e BpIOMpaTh croco0 pemieHus y4eOHOUM 3amauu (CpaBHUBATHh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh Hanboiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBaTe/ibCKue 1eHCTBUA:

e HCNOJB30BaTh  BOINPOCHI KAk  MCCIEAOBATENbCKUN  HHCTPYMEHT  TMO3HAHMS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLINE TPOTUBOPEUHE, MPOOIEeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATh THUIIOTE3y, APryMEHTUPOBATH CBOIO IO3UIIUIO,
MHEHUE;

e TPOBOJUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIM HKCHEPUMEHT, HCCIEIOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, TMpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;

e caMocCTOsTeNnsHO (opMmynupoBaTh O0OOIIEHHS W  BBIBOJBI MO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



e IIPOTHO3HMPOBATH BO3MOYKHOE Pa3BUTHE IIPOLIECCA, & TAKXKE BBIABUIATH IIPEIIIOJIOKEHUS
0 €ro pa3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanmueii:

e  BBIBJATH JeQUUUTH WH(GOPMAIMHU, JaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BOMPOC U
JUISl peLeHNUs 3a/1a4u;

e BBIOMpaTh WHPOPMALMIO W3 HWCTOYHHKOB pA3UYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IUYHBIX BUAOB U (HOpM
NIPEACTABIICHUS;

e CTPYKTYpHpOBaTh HWH(POpPMANHWIO, TPEACTABIATH €€ B  pasauuHblX  (opmax,
WJLTIOCTPUPOBATH IPahuIecKu;

e OILIEHUMBaTh HAAEKHOCTh MHQOpPMAIMM IO CaMOCTOSITENIbHO CHOPMYIHUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvhvle KOMMyHuKamuenwle Oelicmeus, 00ecnequsarom coopmuposannocns

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menue:

e BOCHPUHUMATH U (GOPMYIUPOBATH CY)KICHHS B COOTBETCTBHH C YCIOBHSIMH W ICIISIMH
OOIIeHMs; SCHO, TOYHO, I'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]ja9i, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

e B X0J€ 00CYXJICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXAaeMOM TEMBbI, TPOOIEMBI,
pelmaeMoil  3ajaud, BbBICKA3bIBaTh UJEHU, HAIEJICHHbIE Ha TIOUCK pPEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTUX YYaCTHMKOB JMAjora,
0OHapY)KHMBaTh pa3InuUe U CXOJACTBO MO3UIINI; B KOPPEKTHOH popme popmMynupoBath
pa3HoTracusi, CBOU BO3PaKEHUS;

e TMPEACTaBIATH Pe3yJbTAThl PELICHUS 3aJlauM, SKCIIEPUMEHTA, UCCIIEJOBAHMUSI, IPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUICHHSI ¢ Y4ETOM 3ajad Mpe3eHTAlud U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHn4ecTBO:

e TOHMMAaTh U HCIIOJIb30BATh MPEUMYILIECTBA KOMaHAHOW U MHIUBUIYAIbHOW pabOTHI
IpU pelIeHHHd Y4eOHBIX 3aJad; MPUHUMATh LEeJdb COBMECTHOW JesTeNbHOCTH,
IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPalOThI, pacmpenensarb BHABI padoT,
JOTOBapUBaThCsa, OOCYXXIaTh MpoLleCC W pe3ynbTaT paboThl; 00001IaTh MHEHUs
HECKOJIbKUX JIIOZICH;

e  Y4acTBOBAaTh B IPYIIOBLIX opmax paboTsl (00CyXkaeHUs, 0OMEH MHEHUI, «MO3TOBBIE
IITYPMb» M HHBIC); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
JNEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIaJa B 00U
MPOJIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvhoie pecynamuenbvle oeticmaus, 0becneuusarom Gopmuposanue CMoviCio8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.
Camoopranmsanus:

e COCTaBJIATH IUIAH, AITOPUTM PEIIEHUS 3a7au, BEIOUPATh CIIOCO0 pelIeHHs ¢ yIETOM
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOU MH(OpMAIIHH.

CaMOKOHTPOJIB:



e BIAJICTh HABBHIKAMH I[IO3HABATEIbHON pEQIEKCUM KaK OCO3HAHUS COBEpIIAEMBIX
JEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pPe3ylIbTaTOB; BIAJAECTh CHOCOOAMH
CaMOIIPOBEPKHM, CaMOKOHTpPOJI MpoLecca W Pe3ylbTaTa PELICHHUs MaTeMaTHUYeCKOU
3a/1a4u;

e IIPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHUM 3a/1a4d, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBbCTB, TAHHBIX, HallIEHHBIX
OIMOO0K, BBISBICHHBIX TPYJHOCTEH;

e OLIEHUMBaTh COOTBETCTBUE pE3ylbTaTa LEIM M YCIOBUSM, OOBSACHATH IPUUYUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

10 KJIACC

OmnepupoBaTh MOHATUSMH: TOUKA, IPSAMasi, MJIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX NPU PEIICHHH T€OMETPHUYECKIX
3azad.

OnepupoBaTh TOHSATHAMHU: MAPAVIENBHOCTh W TMEPIEHAUKYISPHOCTh TPSMBIX |
IIJIOCKOCTEM.

Knaccuguimposars B3auMHOE pacioioKeHNE MPSIMbIX U TNIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh TOHSTUSMU: JBYTpaHHBIA Yroj, TpaHU JABYIpPaHHOTO Yyria, pedpo
JBYTPAHHOTO yIJIa; TUHEHHBINA YroJl ABYTPaHHOTO yriia; TpaJdycHasl Mepa ABYIPaHHOTO yrIiia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBITYKJIBIH U HEBBIMYKJIbIH MHOTOTPaHHUK,
3JIEMEHTHl MHOTOT'PaHHUKA, TPABUIIbHBIM MHOTOTPAaHHHUK.

PacrioznaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHpaMuja; Mpu3Ma, MPSIMOYTOIbHBIN
napajuiesienumne/, Kyo).

KnaccudummupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCHU(pUKAIIUU
(BBIMMyKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; TPaBUJIbHbIE MHOTOTPAHHUKH; TPAMbBIE U
HAKJIOHHBIE TPU3MBI, TapaJljIesICUIIE bl ).

OnepupoBaTh MOHATUSAMU: CEKYIIas MIOCKOCTb, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOCHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEIOB.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE) TJIOCKUE
YepTEeKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXOXICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasluaM WId
QITOpUTMaM, TMPUMEHSS HW3BECTHHIE AHAJUTHUYECKHWE METOJbl MPH PEHICHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYHUCICHHE PACCTOSHHUM MEXIy ABYMS TOYKAMHU, OT TOYKHU [0
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxXOXICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasluaM WId
QITOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKME METOJbl TMPH PEHICHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPEUIUBAIOLIUMUCS MPSMBIMH, MEXKIY
IPSIMOH U TUIOCKOCTBIO, MEXKAY IIIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
IpUMeHeHHeM (GOPMYJ; BBIYMCIATH COOTHOILEHHMS MEXIy IUJIOLaJsIMU IOBEPXHOCTEH,
00BEMaMU MOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATHSAMU: CHUMMETPUS B TPOCTPAHCTBE; ILEHTP, OChb M IUIOCKOCTh
CUMMETPHHU; IEHTP, OChb U MIIOCKOCTh CUMMETPHUH (DUTYPHI.



W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKaX.

[IpumensTh reoMeTpuueckue (akTbl JUISI PEHICHHS CTEPEOMETPHYECKUX — 3aiad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mHpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHﬂTB IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC CHUTyallUU U
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTN4YCCKUu
chopMyIMPOBAaHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIH C HCIOJb30BAaHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aJIre6pr; peliaTb NPAKTHYCCKUEC 3aaa4u, CBA3AaHHBIC C HAXOXKACHUCM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh IMOHATUAMU: OWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromue
IAJTUHIPUYECKON MOBEPXHOCTH; MIJIMH/IP; KOHUYECKask TOBEPXHOCTH, 00Pa3yIOIINEe KOHUYECKON
MMOBEPXHOCTH, KOHYC; cheprdecKasi HOBEPXHOCTb.

Pacno3naBate Tena Bpamenust (MUJIMHIP, KOHYC, cdepa U map).

OOBACHATBH CITOCOOBI TIOJTYICHHUSI TEJT BPAIICHHUS.

KnaccudummupoBaTs B3anMHOE pacmoyiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOI CETMEHT, OCHOBAHME CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJI0I, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IAPOBOTO CJIOS; IAPOBOU CEKTOP.

Boruncnsate 00BbEMBI U TUIONIAM MOBEPXHOCTEH TEN BpallleHUsl, TEOMETPUUECKUX Tell C
pUMeHEeHHeM (HOopMYyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHCAHHBIM OKOJIO
cdepsl; cepa, BUcaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BbIyncnsaTe COOTHOLIEHHST MEXKIY IUIOMIAIMU TMOBEPXHOCTEH M 00bEMaMu MOJOOHBIX
Te.

N3o00paxkate u3ydaembie (UTYpHl OT PYKHM U C NPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrInosiHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QPUTYp: BUA
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekarb, HHTEPIPETUPOBATH U MPeoOpPa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPEeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B TPOCTPAHCTBE.

BoInonHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[IpumeHsTh MpaBUiIoO Mapauienenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yroll MEKIYy BEKTOpPAMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.



Haxonuts cymMmMy BEKTOPOB U IPOU3BEACHHUE BEKTOpPA HA YUCIIO, YTOJ MEXKIY BEKTOPAMH,
CKaJIIPHOE TIPOM3BEICHHUE, PACKIIAIbIBATH BEKTOP 110 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3aaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensTh reoMeTpuueckue (akTbl JUISL PEHICHHS CTEPEOMETPHUYECKUX — 3aiad,
MIPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUS, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHOM
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETpHUICCKUC 3aaa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAWHATHOT'O
METo/1a.

Pemratn 3aa4u Ha JOKa3aTCJIbCTBO MATEMATHYCCKUX OTHOILICHUHA WU HaXO0XJICHHUC
rCOMETPHUUICCKUX BCIHMYHH I10 06pa311aM WKW aJirOpyuTMam, MpUMCHAA M3BCCTHBIC MCTOABI IIPU
PEIICHNU CTAHJAPTHBIX MAaTECMAaTHYCCKUX 3a/1a4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHKAIlHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTe mHpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

HpI/IMeHSITI) IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAIW3UPOBATH PCAJIBHBIC CUTyallUM U
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMAaTN4YCCKU
chopMyIUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJENN C HCIOJb30BAHHEM T€OMETPHUYCCKHMX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pe€maTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.



TEMATHYECKOE INTAHUPOBAHME 10 KJIACC

N KoaunyecTBo yacoB DJIeKTPOHHBIE
; HaumenoBanue pa3jejioB U TeM NPOrpaMMbl Konrpoun (uudppoBbIe)
n/n IIpakTHueckue
Bcero HbIE o0pa3oBaTeJibHbIE
padoThI
padoThbI peCypcChl
1 BBeznenue B crepeoMeTpHio 10
) [psiMbie ¥ MIIOCKOCTH B IpocTpaHcTBe. [lapaiienbHOCTh IPSAMBIX U 12 1
IJIOCKOCTEN

3 [eprienAMKYISIPHOCTD MPSIMBIX U MJIOCKOCTEN 12
4 Yrisl MEXy IPSIMBIMH U IIJIOCKOCTSIMU 10 1
) MHoOrorpaHHuKH 11 1
6 OOBEMBI MHOTOIPAaHHUKOB 9 1
7 IToBTOpEHNME: CeueHHUs], pACCTOSIHUS U YIJIbL 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KJIACC
KosmyecTBO 4acos DJIeKTPOHHbIE
Ne n/m (uu¢ppoBbIe)
HaumeHoBaHue pa3iesioB U TeM NPOrPaMMbI Kontpoabnbsie | IIpakTuueckue
Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchbl

1 Tena BpaieHust 12
2 OO0BEMBI TEN 5 1
3 BekTopb! 1 KOOPAMHATEI B TPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 0600mEeHNe, CHCTEMATH3ANS 3HAHUI 7 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
KonnyecTBo yacos
Ne n/m Tema ypoka B KountpoabHnsble IMpakTHyeckue
cero padoThI padoThI
OCHOBHBIE MOHSTHSI CTEPEOMETPHH: TOYKA, IPSAMasi, TIOCKOCTh, TPOCTPAHCTBO.
1 [paBuia n300pakxeHUs Ha pUCYHKaX: U300pakeH sl TUIOCKOCTEH, MapauiebHbIX 1
MIPSIMBIX (OTPE3KOB), CEPEANHBI OTpe3Ka
2 [MousTHst: Mepecekaronrecs TIOCKOCTH, TepeceKaroIuecs npsaMas i INIOCKOCTh 1
3 Pemenne 3amad o Teme llepecekaromniecs mI0CKOCTH, IEpECEKAIONIHECS MpsiMast 1
U TUIOCKOCTh
4 3HAKOMCTBO ¢ MHOTOTpaHHUKAaMH, H300paKeHe MHOTOIPAaHHUKOB Ha PUCYHKAX, 1
Ha MPOEKIIMOHHBIX YepTeKax
5 HauanbHble cBenieHus o Ky0e u nupamuzie, ux pa3Béprku U moaenu. CeueHus 1
MHOTOTPaHHUKOB.
6 ITocTpoenue cedeHnii MHOTOIrpaHHUKOB. 1
7 [MTonsiTne 06 aKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUN: AaKCHOMBI 1
CTEpEOMETPUH.
3 IonsTHE 00 aKCHOMATHYECKOM IIOCTPOSHUH CTEPEOMETPUN: AKCHOMBI 1
CTEPEOMETPUH U CIECACTBUS U3 HUX.
9 Pemenne 3anay Ha IOHATHA 00 aKCHOMATHYECKOM ITOCTPOCHUU CTEPEOMETPHH: 1
AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX
10 Pemennie 3aa4 Ha aKCHOMBI CTEPEOMETPUH U CIENCTBUS U3 HUX 1
1 B3anMHoe pacnionokeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAOLINECS, 1
napasuieSibHbIC U CKPEIMBAIOIINECS MIPSIMbIC
12 [TapannenbHOCTH NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaielbHbIe IPSIMbIE 1
B IIPOCTPAHCTBE; MapasiedIbHOCTh TPEX MPSIMBIX
13 [apannenbHOCTE NPSAMBIX U IUIOCKOCTEH B pocTpaHcTBe: [lapamiensHocTh 1

prIMOﬁ " IJIIOCKOCTHU




14 VYTIIBI ¢ COHAaNpaBIeHHBIMU CTOPOHAMU 1

15 Yron Mexny NpsAMbIMHA B IPOCTPAHCTBE 1

16 Pemenne 3anau Ha yron MexIy NpsIMBIME B ITPOCTPAHCTBE 1

17 [NapayienbHOCTh IIOCKOCTEH: apalieabHbIC TNIOCKOCTH 1

18 CBolicTBa MmapaJIeabHBIX TUIOCKOCTEH 1

19 [pocreiimme mpocTpaHCTBEHHBIE GUTYPHI HA TUIOCKOCTH: TETPasdap, KyO, 1
napasuieNenumnes

20 [MocTpoenue ceueHwiA.

21 Pasznuynble moctpoenust cedenwmii. [loaroroBka K KOHTPOJIBHOM padoTe.

29 Kontpoannas padora mo teme "IIpsiMble U JI0CKOCTH B IPOCTPaHCTBeE. 1
IMapanneabHOCTh NPAMBIX M MJIOCKOCTEH "

93 [NepneHUKYISIPHOCTD IPSIMOW U TIOCKOCTH: TIEPIICHTUKYIISIPHBIC MPSIMBIE B 1
MPOCTPAHCTBE

24 [psiMbie TapaenbHbBIC U MEPISHTUKYSPHBIC K TNIOCKOCTH 1

25 Permenne 3a1au Ha ipsiMbIe MTapauIelibHBIC M EPIICHUKYIISIPHBIE K TUIOCKOCTH 1

26 [Ipu3Hak nepreHIUKYIIPHOCTH MPSIMOU U IIOCKOCTH 1

27 Pemrenne 3a7au Ha IPU3HAK MEPIEHIUKYISIPHOCTH MPSIMON U TIIOCKOCTH 1

28 Teopema o mpsIMOiA TIEpIISHTUKYIISIPHOMN TIOCKOCTH 1

29 Pemenue 3aay ¢ npuMeHEHUEM TEOPEMBI O OPSIMOM NEPHEHAUKYIISIPHON 1
TIOCKOCTH

30 Teopema o mpsIMOiA TIEPIIESHTUKYIISIPHOMN TTOCKOCTH. [IpakTHKyM. 1

31 [eprieHOUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHE 1
OT TPSAMOH JI0 TUTOCKOCTH

39 Pemrenue 3a1a4 Ha Temy: [TeprieHIUKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO 1
MIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TIIOCKOCTH

33 IeprieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSIHHE 1
OT MPSAMOM 10 MIOCKOCTH. [IpakTuKyMm.

34 TeprieHAUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHE 1

oT HpﬂMOﬁ J0 IIIIOCKOCTH. CaMocrosTenbHas pa60Ta.




35

Vsl B MMPOCTPAHCTBEC: YTOJI MCXKIY HpHMOﬁ " IIJIOCKOCTBIO

36 JIByrpaHHBI yrof, JMHEHHBIN YroJl JBYTPaHHOrO yria

37 Pewienue 3a1au Ha JBYrpaHHBIN Yrofl, JUHEHHBINA Yoy IBYTPAHHOIO yTiia

38 [leprienAMKYISIPHOCTD MIOCKOCTEN : MPU3HAK MEPIEHINKYISIPHOCTH JIBYX
IIJIOCKOCTEN

39 Pemenue 3a1a4 Ha NepHIEHAUKYIIIPHOCTD MIJIOCKOCTEN: IIPU3HAK
MIEPIICHANKYISIPHOCTH JBYX TJIOCKOCTEH

40 [leprienAMKYISIPHOCTD MIOCKOCTEN : MIPU3HAK MEPIEHINKYIIPHOCTH JIBYX
mrockocrel. IIpakTukym.

41 Teopema o Tpéx nepneHAUKyIIsIpax

42 Teopema o TpEX NepHEHIUKYIApax

43 Teopema 0 TpEX MepHEHIAUKYIIApaxX

44 KonTtpoabnas padora no temam " llepneHauKyJAsipHOCTh NPSIMBIX H
mIocKkocTei" u " Yribl MeXXAy NPAMBIMH U IJIOCKOCTAMH"

45 [ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOIPAHHHUKA, BBITYKJIbIE U
HEBBIYKJIBI€ MHOTOTPAaHHUKH; pa3BEPTKA MHOIOIPaHHHKA

46 [Ipu3ma: N-yronpHas npu3Ma; rpaHu U OCHOBAHUS IPU3MBL;, IPsSIMasi U HAKJIOHHAs
MIPU3MBIL; OOKOBAs ¥ MOJTHAS TOBEPXHOCTH IPU3MBI

47 [Tapamnenenunen, npsIMOYTOIbHBIA MapajlIENENUIE] U €ro CBOMCTBA

48 [Iupamupa: N-yronpHas NUpamMuia, TpaHu U OCHOBaHI/ie MAPaMUIBL; OOKOBas 1
MIOJIHAS IOBEPXHOCTh TUPAMUBL; IPABUIIBHAS U yCEUEHHAS TUpaMUIA
[IpaBubHBIE MHOTOIPaHHUKU: IOHSTHE IPABUIBHOTO MHOIOIPaHHUKA;

49 NpaBUJIbHAS IPU3Ma U MPAaBUIIbHAS MMPAMUAA; IPABUIIbHAS TPEYTrOJbHAS
MMpaMHuJia ¥ TPABIILHBIN TETPadIp; Kyo

50 [IpeacraBnenre 0 npaBUJIBHBIX MHOIOIPaHHUKAX: OKTa3p, JOACKA3Ip U
HKOCa’ap.
CumMmerpus B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUKH, MIPSIMOK,

51 IJIOCKOCTU. DJIEMEHTHI CHMMETPUH B IUpaMUAax, Hapaienenunenax,
MPaBUIIbHBIX MHOTOTPAHHUKAX

52 Beruucnenne 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, JUaroHau, YIibl




[Tnomane GOKOBOM MOBEPXHOCTH U MOITHOW MOBEPXHOCTH NMPSAMOH MPU3MBI,

53 IUIOIIAAb OCHOBAHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOK MTPU3MBI 1

54 [Tnomane 6G0KOBO MOBEPXHOCTH W TIOBEPXHOCTH MPABHIBLHON MHPaMUJIBL, 1
TeopeMa o TUIomaau OOKOBOW MOBEPXHOCTH YCEUEHHOM MUPaMUJIbI

55 KonTpoabnas padora o teme ""'MHororpanHuxku" 1

56 [NonsiTre 06 00BEME 1

S7 O06BEM THpaMuIBI 1

58 Pemenne 3a1au Ha 00BEM MTUPaMUIBI 1

59 O6bEM upamuel. [IpakTaKyMm. 1

60 O0béM nupamupl. 3amgaun EI'D. 1

61 OO0BEM IPU3MBI. 1

62 Pemrenne 3a1au Ha 00BEM TPU3MBI 1

63 O0béM npusmel. 3agaun EI'D. 1

64 KoutpoabHasi padoTta no teme ""O0bEéMbI MHOTOTPAHHUKOB" 1

65 [ToBTOpEHue, 060bIIeHNEe cCucTeMaTH3aIys 3HaHuK. [locTpoeHNe ceueHni B 1
MHOTOTPaHHUKE
[ToBTOpEHMe, 0000IIEHNE CUCTEMATH3AINS 3HAHMA. BeIauciienrne paccTOsSHUMN:

66 MEXKAY IBYMsI TOUKaMHM, OT TOUKH 0 MPSIMOU, OT TOUKHU A0 IIJIOCKOCTH, MEXAY 1
CKPEIIMBAOLINMUCS MPSIMBIMU

67 HroroBasi KOHTPOJIbHAs padoTa 1
[ToBTOpenue, 0600mEeHNe cucTeMaTH3anys 3HaHUH. BeIaicienre yrioB: MexIy

68 CKPEIUBAIOIIIMICS MPSMBIMHU, MEXKIY MPSMON U TIOCKOCTHIO, ABYTPAHHBIX 1
YIJIOB, YIJIOB MEXY IIOCKOCTSIMU

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka B KoutpoabHsble IIpakTHYeckue
cero padoThI padoThI

1 Cdepa u map: 1neHTp, paauyc, AMaMeTp; IUIOIAlb TOBEPXHOCTH CephI 1

9 B3anMHoe pacnionoxenne cepbl u INIOCKOCTH; KacaTelnbHas IIIOCKOCTh K cdepe; 1
ILJIOIIA b Cephl

3 N3zobpaskenue cdepsl, mapa Ha miIockoctd. CeueHus mapa 1

4 Hunuaapuyeckas MOBEPXHOCTh, 00pa3yroIye IUINHAPUYECKOH TOBEPXHOCTH, OCh 1
III/IJ'II/IH)IpI/ILIeCKOI‘/‘I IMOBEPXHOCTHU

5 Hunmmaap: ocHOBaHUs 1 OOKOBAast MOBEPXHOCTh, 00pa3yrolias U OCh; IIOMAIb 1
OOKOBOI1 U TIOJIHOW TTOBEPXHOCTU

5 N3o0paskeHre MuMHApa Ha I0CKocTH. Pa3séprka nununapa. CedeHus 1uMHapa 1
(IOCKOCTBI0, MapalIeNbHON HITH MEPISHUKYIIIPHON OCH IIMIINHIPA)

7 Konnueckasi moBepXHOCTh, 00pa3yronue KOHNIECKOH MOBEPXHOCTH, OCh M BEpIIHHA 1
KOHHYECKOM MOBEPXHOCTHU

8 KoHyc: ocHOBaHME 1 BepIIMHA, 00pa3yromias U 0Ch; IUIoMaas O0KOBOM M TOTHOM 1
MOBEPXHOCTH

9 VY ceuéHHBIN KOHYC: 00pa3yIomre U BHICOTa; OCHOBAHUS M OOKOBas MOBEPXHOCTH 1
N3o0paxenne KoHyca Ha TIocKocTH. Pa3BépTka konyca. CeueHHs KOHyca

10 (TUTOCKOCTBIO, TTApPAIIICITEHON OCHOBAHHMIO, U TIJIOCKOCTRIO, MIPOXOIAIICH depes 1
BEPILNHY)

11 KomOunanms Ten BpaieHnst 1 MHOTOIPAaHHUKOB 1

12 MHororpaHHUK, OIHCAHHBIA OKOJIO cdepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK WA 1
B TEJO BpAaICHUS

13 [lonsarue 06 o0bpéMe. OCHOBHBIE CBOWCTBA 00HEMOB TEI

14 O0BéM numuHApa, KOHyca

15 O0béM 1mapa u momans chepsl




16 [Tono6uele Tena B mpoctpancTBe. COOTHOIICHHS MEKAY IUIOMIAIMH TOBEPXHOCTEH, 1
00bEéMaMu MOJOOHBIX TN

17 Kontponbehas padora o Temam "Tena Bpamenus” u "O0bembl Ten" 1

18 BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE 1

19 CrnoxeHre U BBIYUTAHHE BEKTOPOB 1

20 YMHOKEHHE BEKTOpa Ha YHUCIIO0 1

21 Paznoxxenue BekTopa 1o TpéM HEKOMILIaHApPHBIM BekTopaM. [IpaBuio 1
napasuienenunesna

22 Pemienue 3aay, CBSI3aHHBIX C TPUMEHEHUEM TPABUII ACUCTBUIN C BEKTOpaMH 1

93 [IpsmoyronpHas cucTemMa KOOpJIMHAT B TIpocTpaHcTBe. KoopiuHaTHI BeKTOpa. 1
IIpocTeitmme 3agaun B KOOpJAUHATAX

24 Yron mexny BekTopamu. CKalsipHOE TPOU3BEICHUE BEKTOPOB 1

25 Beruucnienre yrioB MeKAy IMPSMBIMH U TIOCKOCTSIMH 1

26 KoopanHaTHO-BEKTOPHBIN METOJ TIPY PEIIEHUH T€OMETPUIECKUX 3a/1a4 1

27 KonTponsHas pabota 1o TeMe "BeKTopbl H KOOpUHATHI B MPOCTPAHCTBE" 1

28 [ToBTOpeHMe, 0000IEHHE U CUCTeMaTH3alus 3HaHuil. OCHOBHBIC (DUTYPBI, (PAKTEHI, 1
TEeOpEeMBI Kypca TUTaHUMETPUHU

29 [loBTOpenue, 0b6o0menne u cucteMaTu3aius 3HaHui. OCHOBHBIE (GUTYPBI, (PaKTHI, 1
TEOpEMBI Kypca TUTaHUMETPUHU

30 [ToBTOpEHMe, 0000IICHNE U CUCTEMATH3AITNS 3HAHKMHA. 3a/1a91 TUTAHUMETPUH U 1
METOJIBI UX PEIIeHH

31 [ToBTOpeHue, 0600MIEeHNE U CHCTEMAaTH3AINs 3HAHUHA. 3a/1a4d TUTAHUMETPUH 1
METOJIBI UX PEIICHHS

39 [ToBTOpenue, 0b6o0mEeHNe u cucTeMaTu3aius 3HaHui. OCHOBHBIE (DUTYPBI, (PaKTHI, 1
TEOpPEMBI Kypca CTepeOMEeTpUr

33 Hroroast koHTponkHast padoTa

34 [ToBTOpeHue, 0000IIEHNE U CHCTEMATH3ANAS 3HAHUH

OBILIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 34




YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJBLHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

I'eomerpust: 10 kimacc: yq4eOHUK TSt y9amuxces 00meo0pa3oBaTeIbHbIX opranu3aryii / A. I
Mepsnsik, B. b. [Tonouckuii, M. C. Sxup. — M.: O61iecTBo ¢ OrpaHMueHHON
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I'eometpust: 10 xknacc: metoauueckoe nmocodue / E. B. byrko, A. I'. Mep3msk, B. b.
[Momonckuid, u ap. — M.: Benrana-I'pad, 2019 — 2021.
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