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MOSICHUTEJBHAS 3AIITUCKA
Pabouass mporpamma ydeOHOro Kypca «BepositHocTeh m cratuctuka, 10-11 kmacce»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

»  depnepanbHoro 3akona Poccuiickont @enepanuu ot 29 nexadps 2012 r. N 273-03 «O06
obpazoBanuu B Poccutickoii Deaepanmm»

= OI'OC COO, yrBepx)aEHHOrO npuka3oM Munucrepcrsa npocseuienust PO or 12 asrycra
2022 1. Ne 732

» @enepalbHON  00pa30BATENBHOW MpPOTpaMMbl  CpeaHero oOmiero  oOpa3oBaHWS,
yTBepKAeHHas npukazoM MunnpocsenieHus: Poccuu ot 23.11.2022 Ne 1014;

»  Pa6oueit nporpammsl Bocriutanust MOY COIL Ne 15 r. bop3ss
*  Vyebnoro mrana MOY COLI Ne 15 r. bop3s

» KoHuenuuu pa3BUTHs MaTeMaTHueckoro oopasoBanus B Poccuiickoit denepaunu,
Yr1BepxkaeHa pacrnopsiskeHueM I[IpaBurenscTBa Poccutickoit deneparuu 24 nexadpst 2013
r. Ne 2506-p

["'eomeTpus sBIII€TCS OJHUM M3 6a30BBIX KYPCOB Ha YPOBHE CPEHET0 0011ero 00pa3oBaHus,
TaKk Kak o00ecrneyuBaeT BO3MOXKHOCTb M3YYEHHMS JUCLUIUIMH  €CTECTBEHHO-HAy4HOU
HaIIPaBJICHHOCTU W IPEAMETOB T'YMAaHHMTAPHOIO LMKIA. IIOCKOJIBKY JIOrH4ecKOE MBIILIEHUE,
dopmupyeMoe IpH M3Y4eHHH OOYy4yaroOIIMMHUCS TMOHSATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0OKa3aTeJIbCTBE TEOPEM M IOCTPOCHUM LENOYKHM JIOTUYECKMX YTBEPXKICHHW IIpU pELIECHUU
FeOMETPUYECKUX 3aJa4, YMECHHE BBIIBUraTb M ONPOBEPrarb TI'MIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSL TIPU PEIICHUM 3a/1a4 €CTECTBEHHO-HAYYHOTO IHKJIA, B YaCTHOCTH (PH3MUECKUX
3a/1a4.

Ilens ocBoeHus: mporpamMMsl yueOHoro Kypca «I'eomerpusi» Ha yriyOnEéHHOM ypOBHE —
pasBUTHE WHIMBHYAJbHBIX CIIOCOOHOCTEH OOYy4aroImIMXCsl NpPU H3yYEHUH TEeOMETPUH, Kak
cocTaBistolIell mpeaMeTHOM oOnactu «MaremaTuka U MHPOpMaTHKa» yepe3 obecrneueHue
BO3MOXKHOCTH NPUOOpETEHHs] M HCHOJIb30BaHUS Oojee IIyOOKHX T€OMETPHUYECKUX 3HAHHUN U
JEeUCTBUM, CHEU(UUHBIX TE€OMETPUH, U HEOOXOMUMBIX IS YCHEIIHOTO0 MPO(eCcCHOHATBEHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMU Kypca T€OMETPUHU Ha YIITyOlIEHHOM YPOBHE, PACHIMPSIOIIMMHU U
YCHJIMBAIOIKUMU Kypc 6a30BOr0 YPOBHS, SBISIOTCS:

pacuIpeHue NpeACTaBIeHUs O TEOMETPUH KaK YaCTH MUPOBOU KYJIBTYpPbI U (hopMupoBaHue
OCO3HAHHUS B3aMOCBS3M T€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMupOBaHUE TPEACTABIECHUS O TMPOCTPAHCTBEHHBIX (UTrypaXx Kak O BaKHEHIIUX
MaTEMaTHUYECKUX MOJIEIISAX, O3BOJISAIOIINX ONMCHIBATh U U3y4aTh Pa3HbIE SIBJICHUS OKPY>KAIOILErO
MUpa, 3HaHUE MOHATUHHOTO anmnapara o pazzaeny «CrepeomeTpus» y4eOHOTO Kypca reOMETpHH;

q)OpMI/IPOBaHI/Ie YMCHUA BJIaICTh OCHOBHBIMHU IMOHATHUAMU O IIPOCTPAHCTBEHHBIX q)nrypax u
X OCHOBHBIMH CBOﬁCTBaMI/I, 3HAHUC TCOPEM, (bOpMy.H U YyMCHHC HX IPUMCHATH, YMCHUIA
JOKa3bIBaTh TCOPEMBI 1 HAXOJUTh HECTAHAAPTHLIC CIIOCOOBI peUICHuA 3a1a4,

¢dopmMHupoBaHHE YMEHHUsS pAclO3HAaBaTh Ha YEPTEXkaxX, MOJCISIX U B PEATbHOM MHpE
MHOT'OIPAHHUKH U TeJa BPALLEHUs, KOHCTPYUPOBATh FT€OMETPUUECKHE MOJIEIH;

dbopMupoBanue MOHUMAaHUS BO3MOYXHOCTH AKCHOMaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEOpHi, (HopMUpOBaHHE MOHUMAHHS POJM AKCHOMATHUKH IPH IPOBEICHUU
pacCyxIeHuUi;
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dbopMupoBaHHEe yMEHHS BJaJeTh METOJAaMU [O0KAa3aTelIbCTB M AJITOPUTMOB pELICHHS,
YMEHUS HX TMPUMEHATh, MPOBOJUTH JIOKa3aTelIbHbIE pPACCY>KIEHUS B XOJAE pelIeHUs
CTEpEOMETPUYECKUX 33Jad W 3aJad C [PaKTHUYECKUM cojepkKaHueMm, (popMupoBaHUE
NPEICTaBICHUS O HEOOXOJUMOCTH JIOKA3aTeNbCTB TPU OOOCHOBAHMHM MAaTEMaTHYECKHX
YTBEPKACHUM U POJIM AKCHOMATUKU B ITPOBEICHUH JIEYKTUBHBIX PACCYKICHHUIA;

pa3sBUTHE U COBEPUICHCTBOBAHHWE MHTEUIEKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
0o0y4aromuxcs, I03HABATEIbHOW aKTUBHOCTH, MHCCIIEI0BATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBILIEHHSI, UHTEpEeCca K U3yUYEHUIO T€OMEeTpUH;

dbopmupoBanre (GYHKIMOHATIBLHOW TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU: YMEHHUS
pacrio3HaBaTh MPOSBICHHUS T€OMETPUIECCKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
JKU3HEHHBIX CUTyallUsIX W TPU HU3YYCHHH JPYTUX YYEOHBIX TPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEPHOCTEM, MOJIENUPOBAHUSA pEAIbHbIX CUTYyallUil, HCCIeI0BaHUs
MOCTPOCHHBIX MOJIETICH, UHTEPIPETAINH MTOJTYYSHHBIX PE3yJIbTAaTOB.

OCHOBHBIMU COJIEpKaTENbHBIMU JIMHUAMHU yueOHOTro Kypca «I'eomerpus» B 10—11 knaccax
aBisitoTes: «lIpsMble U MIOCKOCTH B HpOCTpaHCTBe», «MHOrorpaHHUKW», «Tena BpalieHus»,
«BekTopbl 1 KOOPIMHATHI B IPOCTPAHCTBEY, «J{BUKEHUS B IPOCTPAHCTBEY.

CdhopmymupoBanrnoe Bo ®PI'OC COO TtpeboBaHHE «YMETh ONEPUPOBATH IMOHITHIMUN,
peJIeBaHTHBIMU T€OMETPHUHU Ha yriry0iaéHHOM ypoBHe o0ydenus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM Yy4eOHOTro Kypca, a (OpPMHPOBAHUE JIOTMYECKHX YMEHHUMH
pacripeiesisieTcsi He TOJIbKO IO COoJlepKaTeIbHbIM JIMHUSAM, HO U 110 rojjam o0ydeHus. CoaeprkaHue
00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaTtaM ocBoeHHs DenepanbHOi paboueit
IPOTPaMMBl, pacrpeieIEHHBIM 110 TOAaM 00y4eHus!, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHIIUIHAIHHBIM BOIPOCAM O0ydJaromuecs o0paniaaiuch HEOAHOKPATHO. DTO
NO3BOJISIET ~ OpPraHU30BaTh  OBJIQJCHHE TE€OMETPUUECKUMH  MOHATUSAMM M HaBBIKAMHU
HIOCJIEZIOBATENBHO U TOCTYMATENBHO, C COOJNIIOJICHNEM IPUHIMIIA IPEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY T'€OMETPHUECKUX MPEeACTaBICHNUN 00yJaroIMXCsl, pacIIupsist
U yriyouiss e€, 00pa3ys MpoYHble MHOKECTBEHHBIE CBS3H.

[Tepexon K M3y4EeHUIO TEOMETPUHN Ha YTITyOJIEHHOM YPOBHE ITO3BOJISET:

co3laTh yCIOBHS JuId JuddepeHnranun oO0ydeHus, IMOCTPOEHUS WHIUBHIYaJIbHBIX
o0pa3oBaTeNbHbIX  MporpamMM,  oOecneuyuTb  YIIIyOJN€HHOE  U3y4YeHHEe  TeOMETPUU
KakK cocTaBistoneil yueoHoro npeamera «MaremaTHkay;

HOJArOTOBUTH OOYYAIOLIUXCS K NMPOJODKEHUIO M3YUYEHHS MaTeMaTHKU ¢ y4€TOM BBIOOpa
Oynymieit mpodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXKIY OOMUM M TPOodecCHOHATBLHBIM

o0Opa3oBaHHEM.

Ha u3yuenue yueOHoro kypca «I'eomerpusi» Ha yriyOosi€HHOM ypoBHE oTBoauTcs 204 yaca:
B 10 xmacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B Hezemio).

COJAEP)KAHUE OBYYEHUA

10 KJIACC



[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TTOHATHS CTECPCOMCTPHHU. Tqua, npsAMas, MmIOCKOCTb, ITPOCTPAHCTBO. [TousTue
00 aKCHOMaTHUYCCKOM MMOCTPOCHUU CTCPCOMCTPUU: AKCUOMBI CTCPCOMCECTPUHN U CIICACTBUA U3 HUX.

B3aumHoe pacrosiokeHne NMpsIMBIX B IPOCTPAHCTBE: MEPECEKAOLIMECS, apaJUIeIbHbIE U
CKpeluBaromuecs npsmeie. [Ipu3Haku cKpemunBaomuxcs TpsaMbixX. [lapanaenbHOCTh TPSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajlieibHbIE IPSIMbIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OpsIMBIX, MApajuIeIbHOCTh HpsiMOM W miockoctu. [lapamnensHoe U IEHTpaiIbHOE
NPOEKTHPOBaHUE, n3o0pakeHue Guryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHMSL.
N3ob6paxenue ¢Guryp B napajuiebHON MPOEKIUU. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMM, YTOJI
MEXJly HOpsMBIMU B IpocTpaHCTBeE. llapamienbHOCTh MIOCKOCTEH: NMapajllesbHbIE IIOCKOCTH,
CBOICTBa MapaielbHbIX TUIOCKOCTeH. [IpocTeiiie npocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TETpa’/p, Napajuiejenue]l, HIOCTPOEHUE CEUEHHH.

[lepneHAUKyASIPHOCTD NPSIMON U IIJIOCKOCTH: EPIEHIUKYIISIPHBIE IPSMbIE B TPOCTPAHCTBE,
MpsAMbIE MapAJUICIbHbIE U TEPNEHAUKYJSAPHbIE K TUIOCKOCTH, MPU3HAK MNEPHEHIUKYJISAPHOCTH
OpsIMOM U IUIOCKOCTH, TEOpPEMa O MPSIMOM NEPHEHAMKYJSPHON IJIOCKOCTH. OpTOroHalbHOE
npoekTupoBaHue. llepneHauKyIssp W HAKJIOHHBIE: PACCTOAHUE OT TOYKHA A0 IUIOCKOCTH,
paccTosiHue OT MPSIMOM 10 TUIOCKOCTH, MPOEKIus (pUryphl Ha TUIOCKOCTH. [leprenauKyisapHOCT
IUIOCKOCTEM: MNpPHU3HAK NEPHEHAUKYISIPHOCTH JABYX IulockocTte. Teopema o  Tpéx
NEepPHEHANKYISApAX.

VYTIIbl B IPOCTPAHCTBE: YIOJl MEXY NPAMOH U INIOCKOCTBIO, IBYIPAHHBIN yIoJ1, TUHEHHBIN
yroi JABYIpaHHOTo yria. TpéxrpaHHbli M MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yriyia. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOT'O yTia.

MHoOrorpaHHuKHu

Buipl MHOTOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: n-yronbHas npusma, npsamas
N HaKJIOHHasg MPU3SMBI, OokoBast M IIOJIHAS MMOBEPXHOCTb IMPU3MBI. Hapanﬂenermnen,
NpsIMOYTOJIbHBIA MapajuleNienunel W ero cpoicrBa. KparTyailline nyTM Ha MOBEPXHOCTHU
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yToJIbHAsI MTUPaMU/a, TpaBUiIbHAS U yced€HHast mupamuibl. CBoiicTBa pédep u OOKOBBIX TpaHei
HpaBHHBHOﬁ nmupaMubl. HpaBI/IHBHBIe MHOTI'OTpaHHUKHU: TIpaBUJIbHasd IMpuU3Ma W IIpaBUJIbHAA
NUpaMuJIa, MPaBUIIbHAS TPEYTOIbHAS TMPaMHUJIa U IPaBUIIBHBIN TeTpadp, Kyo. [IpencraBienue o
MPaBUJIILHBIX MHOTOTPAHHUKAX: OKTAdIP, JOJIEKAIP U HKOCAIP.

Brruucienne »neMeHTOB MHOTOTPAHHHUKOB: péOpa, AuaroHanu, yrisl. [Lmomans 60KoBOM
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI PU3MBI, IJIOIIA1b OCHOBaHUMN, TeOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsAMOM mpu3mbl. [lnomaas G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUILHON
MUPAMHU/JIBI, TEOPEMA O TUIOIIAIN YCEUEHHON TUPAMU/IBI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUU INPABWIBHBIX MHOIOTPaHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS IapajulesIenuIeaa, CUMMETPHs
MIPaBUJIBHBIX TPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BeKkTopbl M KOOPIAHHATHI B POCTPAHCTBE

[ToHsiTHsI: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOD, JIJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHAIMPABIICHHbIE W MPOTUBOMNOJOKHO HaIpaBlIE€HHbIE BEKTOphL. PaBeHCTBO



BEKTOpOB. JIefiCTBUS C BEKTOpaMHU: CIOKEHHWE W BBIUMTAHHWE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBOMCTBA c10KeHUs BEKTOpOoB. CBOICTBA YMHOKEHUS
BeKkTopa Ha uncio. [lonsTre komruianapabie BeKTOPbI. [Ipr3Hak koMIiaHapHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pPa3IoKEHUM BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunatsl BekTopa. CBA3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAUHATaMU TOYEK. YToJl Mex1y Bekropamu. CkanspHOe
MIPOU3BE/ICHNE BEKTOPOB.

11 KJIACC
Tesa BpauieHus

[ToHsITHS: [HMIWHAPUYECKAs IMOBEPXHOCTh, KOHWUYECKas IOBEPXHOCTh, chepudeckas
MOBEPXHOCTh, 00pa3ytolre noBepxHocteil. Tena BpalieHus: HTUIUHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3anmHoe pacronoxxeHue chepbl U MIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe.
N300paxenue Tea BpalleHUs Ha mIockocTu. Pa3BépTka nununapa u konyca. CuMMeTpus cepbl
¥ 1Iapa.

O0béM. OcHoBHblEe cBoOiicTBa 00bEMOB Tei. Teopema 00 00bEME NPSIMOYTOJBHOTO
napajenenunena U cieactsus u3 Heé. OObEM NpsAMOM M HAKIOHHON NPU3MBI, LUIUHIPA,
nupamMuIbl 1 KoHyca. O0bEM mapa 1 mapoBOro CerMEeHTa.

KomOuHamu Tenm BpalleHuss W MHOTOIpaHHHMKOB. [Ipu3ma, BIMCaHHas B MMJIHHID,
olMcaHHasi OKoJO ImiuHApa. [lepecedenue cdepsl U mapa ¢ MIOcKocThio. Kacanue mapa u
cdephbl II0CKOCThI0. [I0HATHE MHOTOTpaHHKUKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHOW B
MHOT'OT'PpaHHUK HUJIK TCJIO BPAIICHUS.

[Tnomanp MOBEPXHOCTH IWIIMHJApPA, KOHyca, miuomanb cdepsl n e€ yacteil. [lomoOue B
npoctpaHctBe.  OTHomeHHMe O00BEMOB, IUIOIIAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[IpeoOpazoBanue mnoaodOus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOIPaHHUKOB M TEJI BPAILLIeHU: CEYeHUs LIUIMHpa (MapaylieabHO
U MEPHEeHIUKYISIPHO OCH), CeYeHUs KOHYca (MapajulesibHble OCHOBAHUIO U MPOXOASIIUE Yepes3
BEpILMHY), CEUEHUS 11apa, METOABI IIOCTPOEHUS CEYEHMI: METOJ CIEN0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO]T IEPEHOCA CEKYIIEeH MIOCKOCTH.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTope! B mpocTpancTBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE yMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHMs. l[IpsAMoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa no 6asucy. KoopinHaTHO-BEKTOPHBIM MeTON MpH
PELICHNU TEOMETPUUECKUX 3aad.

JIBH2KEeHHS B IPOCTPAHCTBE
JBmxenus npoctpanctBa. OtobpaskeHus. J[Buxenus u papeHcTBO Guryp. Oouire cBoiicTa

JBW>KEHUW. BUabl ABMKEHMI: TapasuiesibHbIA MEPEHOC, IEHTpalbHas CUMMETPHS, 3epKajabHas
CUMMETpUs, IOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus mogobus. [psmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YYHEBHOI'O KYPCA «'TEOMETPHSD»
(YI'JIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI
1) rpa:knaHcKoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM mo3uLMU  OOydaromerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOrO OOIIECTBa, NMPEACTABIECHUE O MATEMaTHMUECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TIpakJaHCKOTO oOIiecTBa
(BBIOOPBI, OMPOCHl M JAPYroe), yMEHHE B3aMMOJACHUCTBOBATH C COLMAIBHBIMU HHCTHUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPHOTHYECKOE BOCIIUTAHME:

c(OpPMUPOBAHHOCTh POCCUIMCKON T'Pa)TaHCKOW MICHTUYHOCTH, YBAXKECHHS K MPOILJIOMY H
HACTOAILIEMY POCCHUMCKOM MaT€éMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKEHHSIM POCCUUCKUX
MaTeMaTUKOB W POCCUUCKON MaTeMaTH4YECKOW IIKOJbI, UCMOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKaxX, TEXHOJOTHIX, chepax SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pPOCCHHCKOrO0  Haponaa, Cc(hHOPMHUPOBAHHOCTD
HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O MOBCACHHA, CBA3AHHOI'O0 C MPAKTHYCCKUM IMTPUMCHCHUCM
JTOCTHKEHUN HAyKU W AESITeNbHOCThIO YYEHOrO, OCO3HAHWE JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMYHUBOTO OYIyIIEro;

4) 3cTeTHYECKOe BOCTIUTAHUE:

ACTETUYECKOE OTHOLLIEHUE K MUPY, BKIIFOYas ICTETUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3aja4, PEIICHHUH, PacCyKJIEeHUM, BOCHIPUUMYUBOCTh K MATEMAaTHYECKUM aCIEKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pu3nueckoe BocniuTanue:

c(OpPMUPOBAHHOCTh YMEHHS IPUMEHSITh MAaTEeMaTUYECKUE 3HAHUS B UHTEPECax 3/[0POBOTO
u Oe3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OT/ABIXA, perylisapHas (pu3nuecKkas akTHBHOCTB),
(1)I/ISI/I‘I€CKOG COBCPHICHCTBOBAHUE NIPH 3aHATHUAX CHOpTI/IBHO-O3)IOpOBPIT€.]'IBHOI>i JACATCIIBbHOCTBIO,

6) Tpy1oBOe BocniuTaHHe:

TOTOBHOCTh K TPYJly, OCO3HAHHE LIEHHOCTH TPYJOJI00Ms, HHTEpEC K Pa3IU4HbIM chepam
npoecCHOHANBHOM AEsITETbHOCTH, CBSI3aHHBIM C MAaTeMaTHKON U €€ MPUIIOKEHUSMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymield mnpodeccu U Ppealn30BBIBATE COOCTBEHHBIE
’KU3HEHHbIE IUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YUYacCTHIO B PEIICHUHU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIlPaBIECHHOCTH;

7) 3K0JIOTHYECKOE BOCTIMTAHUE:



c(OpPMUPOBAHHOCTh  AKOJIOTUYECKON KYJbTYpbl, TOHUMAHHE BIMSHHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
100abHOT0 XapaKkTepa YKOJIOTUYECKUX MPoOIieM, OpUEHTAIIHS Ha TPUMEHEHNE MaTeMaTHYECKUX
3HAHMI JIJIs1 pEIICHUS 33124 B 00J1aCTH OKPYKAFOIICH Cpebl, ITTAHMPOBAHUE TOCTYITKOB U OIEHKU
MX BO3MOXHBIX ITOCJIEICTBUM JIJIsl OKPYIKAIOILEH CPEIbL;

8) HIeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH ~MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHHE MAaTEMAaTHYeCKOH HAayKH Kak cQepsl
YEJI0BEUYECKOM JIESITEeNIbHOCTHU, ITANOB €€ Pa3BUTHUS UM 3HAYUMOCTHU JUISl PA3BUTUS LIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMATUKH U MaTEMaTUYECKON KYyJbTYpOU KaK CpPeICTBOM IO3HAHMS MUPA,
TOTOBHOCTb OCYLIECTBJIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh UHIMBUIYAIbHO U

B IpyIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTe/ibHbIE YHHBePCcAJIbHbIE YUeOHbIE el CTBUS
ba3oBble Jlornueckue JeicTBUA:

BBISABIIATh U XapaKTEpU30BaTh CYIIECTBEHHbIE IMPHU3HAKKM MaTeMaTHUECKUX OOBEKTOB,
MNOHSTUM, OTHOIIEHUNH MEXIy TMOHATUSAMHU, (QOPMYJIUPOBATH OINpEAENCHUS TMOHATHUH,
yCTaHAaBJIMBATh CYLIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMKU, OCHOBAHMSA Ui 000OLIeHHS U
CpaBHEHUs1, KPUTEPUU IIPOBOJMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (POPMYIMpPOBaTh U MPEOOpPa3OBbIBATh CY)KJIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE,

BbIABJIATE MAaTCMATHUYCCKUE 3aKOHOMCPHOCTH, B3aUMOCBA3U W IPOTUBOPCUUA B (1)aKTaX,
JAHHBIX, HAOMIONEHUSIX W  YTBEPXKICHUAX, TMpejlaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACJIaTb BBIBOABI C HCIIOJIB30BAHHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKHIOHCHHﬁ, yMO33.KJIIO‘-I€HHﬁ 110 aHaJIOTHUH,

MPOBOJUTH CAMOCTOSITEIILHO JI0KAa3aTeIbCTBA MATEMATUYECKUX YTBEP KACHHH (TIPsIMBbIE U OT
MPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMIO, NPUBOJUTH MPUMEPHI M  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHS U BBIBOBI;

BbIOMpATh c110co0 penieHus yueOHoM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILIEHUS,
BBIOMpATh HanOOJIee MOIXOAAIINH ¢ YYETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ncciie1oBaTe/ILCKHE JeiicTBUA:
WCITOJIH30BaTh BOMPOCH! KaK MCCIEA0BATEIIbCKUN HHCTPYMEHT MO3HaHMS, (POPMYyIHpOBATH

BOIIPOCHI, (UKCUPYIOIIME NPOTUBOpEYHE, NpoOIeMy, yCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UILIMIO, MHEHUE;



MPOBOJIUTh  CAMOCTOSITENIPHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCJICIOBAHHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SIBICHUS, IPOIECCAa, BBISIBICHUIO
3aBUCUMOCTEH MEX Ty 00bEKTaMH, SIBJICHUSIMHU, ITPOLIECCAMU,

CaMOCTOSITENILHO (hOPMYJIUPOBATh OOOOIICHHS W BBIBOBI IO Pe3yjIbTaTaM IPOBEIEHHOTO
HAOIIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOrHO3UPOBATH BO3MOXKHOC PA3BUTHUC IIPOLECCCA, a4 TAKKE BbIABUI'aTh IMPCAIIOJIOXKECHUA O
€TI0 pa3sBUTUHU B HOBBIX YCJIOBHUAX.

PabGora ¢ undopmanmeii:

BBISIBJIATH Je(UIUTHl HHGOPMAIIUH, TaHHBIX, HEOOXOIMMBIX JJIsi OTBETA Ha BOIPOC U IS
pELICHUS 3a/1a4H;

BBIOMpaTh MHGOpPMAIMIO W3 HWCTOYHUKOB  PA3IMYHBIX THUIIOB, AaHAJIM3UPOBATBH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMAIMIO PA3IMYHBIX BHIOB U  (QopM
IIpEJICTaBJICHMUSI,

CTPYKTYPHPOBATh HH(POPMALINIO, IPEACTABIATH €€ B PA3THUHBIX POpMax, WILTIOCTPUPOBATh
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HWHGPOPMAIMKA 1O  CaMOCTOSTENBHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHHBepcaibHbIe YueOHbI€ 1elcTBUS

Oo0menue:

BOCHpI/IHI/IMaTI) nu q)OpMyJ'II/IpOBaTB CY)KI[CHI/ISI B COOTBCTCTBHH C YCJ'IOBI/U[MI/I n ueisaMu
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOKO TOYKY 3PEHUS B YCTHBIX W MHUCHMEHHBIX
TEKCTaX, JaBaThb IIOSICHCHUS I10 XO)Iy peHICHI/IH 3a4a4u, KOMMCHTI/IpOBaTI) HOJ'Iy‘-ICHHI)II\/'I pCSYJ'II)TaT;

B X0JIe¢ 00CYXJIEHUS 3a]laBaTh BOIPOCHI IO CYMIECTBY OOCYKIAeMOH TEMBI, MPOOIEMEI,
peliaeMoil 3aauu, BBICKA3bIBATh WJICH, HAIICJICHHBIE HA MOWCK PEIICHHs, COTOCTaBISITh CBOU
Cy)K)IeHI/ISI C CY)KHeHI/IS[MI/I )IpyrI/IX y‘-IaCTHI/IKOB Juajiora, O6H3py>KI/IBaTI) pa3qu1/Ie n CXOICTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyIIHPOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;

Hpe}ICTaBHﬂTB pe?;y.]'H)TaTBI peIHeHI/IH 3aga4u, 3KCHepI/IMeHTa, HUCCJIe10OBaHUs, HpOGKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIICHUS ¢ YUETOM 33724 IPE3CHTAIIMHA U 0COOEHHOCTEH
ayJIMTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTaBJIATh IUIaH, AJTOPUTM pELICHUs 3aJaud, BHIOMpATh CIIOCOO peIIeHUs C y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH

BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MHpOpPMALIUH.

CﬂMOKOHTpOJIb, IMOLMOHANbHbII HHTEJIEKT:



BJIa/IETh HAaBbIKAMH [TO3HABATENBHOMN peIeKCUU KaK OCO3HAHUS COBEPILIAEMbIX IEUCTBUN 1
MBICIIUTENBHBIX MPOLIECCOB, UX PE3yJILTATOB, BIA/IETh CIIOCOOAMHU CAMOTIPOBEPKHU, CAMOKOHTPOJIS
mpolecca U pe3yJibTaTa pelieHusl MaTeMaTHYeCKol 3a/1auH;

NpeaABUACTbE TPYAHOCTH, KOTOPBIC MOT'YT BO3HUKHYTH IIpU PCHICHUH 3aJdadd, BHOCHUTH
KOPPCKTHUBBI B ACATCIIBHOCTL HA OCHOBC HOBBLIX O6CTO$IT€JILCTB, JaHHBIX, HaﬁHeHHBIX OIJ_II/I60K,
BBISIBJICHHBIX pr,HHOCT@ﬁ;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUAM, OOBSCHATH IPUUUHBI JOCTUKCHHS
WM HEJIOCTH)KEHHUS pe3yJbTaTOB JEATEIbHOCTH, HAXOJWUTh OIIMOKY, J1aBaTh OIICHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHAA JeATEJIbHOCTD:

MOHMMATh M WCIOJIB30BaTh MPEUMYIECTBA KOMAaHIHONH W WHIMBHIYaJbHOH pabOTHI TpU
pelieHny ydeOHBIX 3a/Jay, MPUHUMATh IeJIb COBMECTHON JEATEeIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeicisiTh BHIBI pabOT, I0rOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNIbTAT PabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (00CYykAeHUS, OOMEH MHEHHI, «MO3rOBbBIE
HITYPMBD) ¥ MHBIC), BBIITOJHITH CBOO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YJICHAMUA KOMaHJbl, OIICHUBaTh KAa4eCTBO CBOETO BKJAJa B OOIIMI TPOIYKT MO KPUTCPHSIM,
c(hOpMYJIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI
K konny 10 kiacca oOyyaromuiicss HAy4UuTCs:

CBOOOJHO OINEPUPOBATH OCHOBHBIMU TIOHATHUSMH CTEPEOMETPHH TMPHU pEHIeHUH 3a7ad |
IIPOBEJCHUN MAaTEMaTHYECKUX PACCYKICHUM;

MPUMEHSATHh aKCUOMBI CTEPEOMETPHUU U CIEICTBUS U3 HUX IIPU PELIEHUU T€OMETPUUECKUX 3a/1aY;
KJ'IaCCI/I(i)I/IHI/IpOBaTI) B3aMMHOC PAacCIIOJIOKCHUC TIPIAMBIX B TPOCTPAHCTBC, IIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBO6OI[HO OINCPpHUPOBATH TOHATUAMMU, CBA3aHHBIMU C YIJIAMH B IIPOCTPAHCTBE: MCIKAY IMPAMBIMU B
MIPOCTPAHCTBE, MEXAY MPSMOM U TJIOCKOCTBIO;

CBO60}IHO ONneprupoBaTh NOHATUAMH, CBA3aHHBIMHU C MHOTOTPaHHUKAMU,

CBOOOJHO pacro3HaBaTh OCHOBHBIC BUIBI MHOTOTPAHHHUKOB (TIPU3Ma, MUPaAMHIA, IPSIMOYTOJIBHBIN
napajuiesenunes, kyo);

KJIaCCHU(UITUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS ISl KJIaCCU(PUKAIUY;

CBO60}1HO ONneprupoOBaTh NOHATUAMHA, CBA3aHHBIMH C CCHCHUEM MHOTOI'PAHHUKOB ITIJIOCKOCTBIO,
BBITMIOJHATh TapajuiebHOE, IIEHTPATbHOE M OPTOTOHANBHOE MPOEKTHpOBaHUE (GUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHust (pUryp Ha MmiIoCKOCTH;

CTPOUTH CCUCHUSA MHOTOIPaHHHUKOB Pa3IMYHBIMH MCTOAAaMH, BBIIIOJIHATH (BI)IHOCHI)IG) IIJIOCKUE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHH3Y;

BBIYUCJIATH IJTIOMIIA AN HOBerHOCTeﬁ MHOTI'OI'PpaHHUKOB (npmMa, rmpaMI/ma), reOMCTPHUYCCKUX TCIT
C IpUMeHeHueM GopMyIT;

CBO60}1HO ONneprupoOBaTh MOHATHAMH: CUMMCTPHSA B MNPOCTPAHCTBC, HLCHTP, OChb U IIJIOCKOCTH
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHHU (UTYPHI;

CBOOOJHO OMNEpPUPOBATh MOHSATHUSMHU, COOTBETCTBYIOIIMMHM BEKTOpaM U KOOpAWHATaM B
MIPOCTPAHCTBE;

BBITMOJHATH IEHCTBUS HaJl BEKTOPAMH;



pemiatb  3aJadyd  HAa  JOKAa3aTeIbCTBO MAaTEMaTMYECKMX OTHOLIEHHMM M HAaXO0XJIECHHE
T€OMETPUUYECKHUX BEJIMUUH, IPUMEHSSI U3BECTHBIC METOBI IIPU PEILICHUU MAaTEMaTUYECKUX 3a1a4
MOBBIILIEHHOT'O U BBICOKOT'O YPOBHS CII0KHOCTH;

IIPUMEHSATH [IPOCTEUIINE IIPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a]1ay;

U3BJIICKaTh, MPEOOPa3OBBIBATH M HMHTEPIPETUPOBATh HH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMeTpPUUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

IIPUMEHATH IIOJyYECHHbIC 3HAHUSA HA IPAKTUKE: CPAaBHMBATh W AHAIM3UPOBATH pPEAIbHbBIC
CUTyalluu, NPUMEHSATh HM3YUYEHHBIE IOHATHA B IPOLECCE IOMCKA PELICHHUS MaTeMaTH4EeCKU
chopMyIHpPOBaHHOW NPOOIEMBbI, MOACTUPOBATh pPEATbHbIE CHTyallUd HA S3bIKE T'€OMETPHH,
HCCJIEI0BATh NTOCTPOEHHBIE MOJIENIN C HMCHOJb30BAHUEM I'€OMETPUUYECKHX IMOHATHUM U TEOpPEM,
anmapara anreOpbl, pelmaTth IPaKTUIECKUE 3a7aul, CBA3aHHbIC C HAXOXKICHUEM I'eOMETPUYECKIX
BEJINYMH;

UMETh IMpEJACTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTHUS TE€OMETPUU KaK COCTaBHOW YacTU
dbyH1aMeHTa pa3BUTHs TEXHOJIOTHI.

K xoniry 11 kaacca 00yyaromuiicss HAyYUTCS:

CBOOOZHO ONEpUPOBATH IOHATUSMH, CBS3aHHBIMM C I[WJIMHIPUYECKOH, KOHMYECKOH U
cdeprudeckoil MOBEPXHOCTIIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

OIIEPHPOBATH MOHATHUSIMH, CBS3aHHBIMU C TeJIaMH BpAIICHUS: IIMIMHAPOM, KOHYCOM, cepoii u
1apoM;

pacro3HaBaTh Tella BpamieHus (HIHHIP, KOHYC, cepa 1 map) 1 00BSICHATH CIIOCOOBI MOy YSHHS
TEJ BPAIlCHHUS;

KJIaCCU(UIIMPOBATh B3aUMHOE PacrojIoKeHue cepbl U MI0CKOCTH;

BBIYUCIIATh BEJIMYMHBI 3JE€MEHTOB MHOTOTPAHHUKOB M TeJ BpAIleHUs, OOBEMBI M IJIOLIAIU
MOBEPXHOCTEH MHOTOI'PAaHHUKOB U T€JI BpAIllEHUs, FEOMETPUUECKUX TeJl C TPUMEHEHUEM (POpMYJI;
CBOOOJTHO ONEpUPOBaTh IOHATHUSAMM, CBS3aHHBIMM C KOMOMHALMSAMH TeNl BpalleHUs |
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIMCAaHHBIM B cepy M ONUCAaHHBIA OKOJO cdepsrl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK MJIU TEJIO BPALICHMUS,

BBIUHCIISTH COOTHOIIEHHS MEX/1y IUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMU NOJIOOHBIX TeE;
n300pakaTb M3yyaeMmble (UIyphl, BBIIOIHATH (BBIHOCHBIE) IJIOCKHE YEpPTEKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUSI TEJ BPALCHMUS;
U3BJIEKaTh, WHTEPIPETUPOBATh U MpPeoOpa3oBbIBATh HH(POPMAILIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpPHUECKUX PUTYpax, MPEACTaBIEHHYIO Ha YepTexaxX U pUCYyHKaX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALMM HAJl BEKTOpaMH;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHEM B JIEKapTOBOI crcTeMe KOOpANHAT;

pelaTe reOMETPUUYECKHE 3aadd Ha BBIYMCIEHUE YIJIOB MEKIY MNPSAMBIMH M IUIOCKOCTSAMH,
BBIUMCJIEHHE PACCTOSHUNW OT TOYKM [0 IUIOCKOCTH, B I1I€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METO/a MIPU PELICHUH;

CBOOOHO ONEPUPOBATH MOHATHIIMH, CBSI3aHHBIMU C IBU’KEHUEM B TPOCTPAHCTBE, 3HATH CBOMCTBA
JBH>KCHUI;

BBITMOJHATh M300pa’kK€HUSI MHOTOTPAHHMKOB W TeJl BpallleHus NpU MapajuleIbHOM IepeHoce,
LEHTPaJbHOW CHMMETPHH, 3€pPKaJIbHOM CHMMETPHUM, [P IOBOPOTE BOKPYI IPSIMOH,
npeoOpa3oBaHmsl TOI00MS;

CTPOUTh CEYEHMS] MHOTOTPAaHHUKOB M TEJI BPALLEHUS: CEUEHUS LMIMHApa (IapajuleIbHO U
HNEPIEHINKYJIAPHO OCH), CEYEHUsl KOHyca (MapajuleibHbIE OCHOBAHHMIO M IMPOXOASIIUE Yepe3
BEpILMHY ), CEYEHHUS 11apa;

UCIOJIb30BaTh  METOJbl TOCTPOCHUS CEYEHMH: METOJ CIEelO0B, METOA BHYTPEHHEro
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MIIOCKOCTH;



JTIOKa3bIBaTh FT€OMETPUYECKUE YTBEPIKICHNUS;

NPUMEHSTH TeOMEeTpHUUecKue (PAaKThI I PEUICHNUs CTEPEOMETPUUECKUX 3a/1a4, MPEAIOIATraloIIX
HECKOJIbKO LIaroB PeleHMs], €CIIU YCJIOBUS IPUMEHEHU 3a/1aHbl B SIBHOM M HEsIBHOU (opMe;
pemiatb  3aJadyd  HA  JOKA3aTeIbCTBO  MAaTEMAaTU4YECKUX OTHOLICHHMM M HAaXO0XKJIECHHE
F€OMETPUYECKUX BEIUYUH;

IIPUMEHSATH [IPOTPAMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHKAILMOHHBIE CUCTEMBI IIPU PELLIEHUN
CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATH II0Jly4CHHBIC 3HAHUsA Ha IIPAKTUKE: CpPaBHHUBATh, AHAJIU3UPOBAaTh M OLICHUBATH
peallbHbIE CUTYallUH, IPUMEHATh N3Y4YCHHBIE IOHATHUSA, TEOPEMBI, CBOMCTBA B IPOLIECCE MOMCKA
peLIeHUsT MaTeMaTHYeCKu c(HOPMYITUPOBAHHOM MPOOJIEMBI, MOJECTUPOBATh peabHbIE CUTYalluu
Ha fA3BIKE T€OMETPUU, UCCIEN0BATh IIOCTPOCHHBIE MOJEIH C UCIOJIb30BAHUEM I'€OMETPUYECKUX
NOHATUM M TEOopeM, ammapara aiareOpbl, pelaTh NIPAKTUYECKHE 3a/ayd, CBSI3aHHBIE C
HAXO0XJEHUEM I€OMETPUYECKUX BEIUYMH;

UMETh IMpEJACTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTHUS TE€OMETPUU KaK COCTaBHOW YacTU

dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHMUE

e 10 KJIACC
Ne  HammeHnoBaHue pa3neiioB U TEM IPOrPaMMBI KonnuecTBo gacos ONEeKTPOHHBIE
/1 Bcero Konrponbneie IIpakruyeckne  (HbpoBbIe)
paboTsI paborsr ~ 00pasoBaTENbHbBIC
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1
2 B3aumHoe pacnonoxeHnue npsiMbIx B 6 1
POCTPAHCTBE
3 IMapamnenbHOCTh IPSMBIX H IJIOCKOCTEH B 8
IPOCTPaHCTBE
4 [TepnieHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH 25
B IIPOCTPAHCTBE
5) Vel U paccTossHUS 16 1
6  MHoOrorpaHHUKH 7 1
7 BexTopsl B mpocTpaHcTBe 12
8 [ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS 5 2
3HaHUHI
Jl06aBUTh CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME



11 KUIIACC

No HanmenoBanue pa3zienoB u Tem KonnuectBo yacoB DJIEKTPOHHBIE
n/m HIPOTpaMMBl Bcero  Konrtponbnsie [IpakTuueckue (wpossre)
paBoTbI paboTbI oOpa3oBaTebHbIC
pecypcbl
1  Amnanutuueckas reomMeTpus 15 1
2  lloBropenwue, 0000IIEHUE U 15 1
CUCTeMaTH3alMsl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4  Tena BpameHus 24 1
5 [Tnomaau moBEpXHOCTH U 0O0BEMBI 9 1
KPYTJIBIX TEI
6  BwkcHHS 5 1
7 TloBTopenue, 0000IICHNUE U 17 2

cUCTEeMaTH3aIlMs 3HAHUH
J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 102 8 0
[NPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Tema ypoka KomuuectBo yacos DNeKTpOHHBIE
Bcero Kontponsnslie [IpakTnueckue uu(poBbIe
paGoThI paborel  O0pasoBaTelbHBIC
pecypeel
[[OcHoBHBIE MTpaBwiIa H300paKEHUS HA PHCYHKE 1 BBEIINTE Beenute  [[]]
TUIOCKOCTH, MApaJJIeTIbHBIX MPSIMBIX (OTPE3KOB), 3HaUEHHE 3HaYCHHE
cepenHbI 0Tpe3Ka]|
[[TToHsITHS CTEpEOMETPUH: TOUKA, IpsSMas, 1 BBEIINTE Beenute  [[]]
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE MPaBHIIa 3HaUEHHE 3HaYCHHE
N300pakeHHsI Ha PUCYHKE TNIOCKOCTH,
HapauIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEIHHBI
oTpeskal]]
[[TIoHATHS: TepeceKaronrecs MIOCKOCTH, 1 BBEJIUTE Beeaure  [[]]
HiepeceKaroInecs npsiMasi ¥ TIO0CKOCTh; 3HaYCHHE 3HaYCHHE
MOJTYIPOCTPAHCTBO] |
[[TIoHATHS: TTepeceKarorecs MIOCKOCTH, 1 BBEJIUTE seeaure  [[]]
TiepeceKaroIInecs npsiMasi v TIO0CKOCTh; 3HAYCHHE 3HAYCHHE
MOJTyIPOCTPAHCTBO] |
[[MHOTOTpaHHUKH, U300paKeHHUE TTPOCTEHIITIX 1 BBEJIUTE Beeaure  [[]]
IPOCTPAHCTBEHHBIX (HUTYP, HECYIIECTBYIOIINX 3HaYCHHE 3HaYCHHE
00BbeKTOR]]
[[MHOTOTpaHHUKH, U300paKeHHUE TTPOCTEHIITIX 1 BBEJIUTE seeaure  [[]]
IPOCTPAHCTBEHHBIX (HUTYP, HECYLIECTBYIOINX 3HAYCHHE 3HAYCHHE
00BEKTOB] ]
[[AKCHOMBI CTEPECOMETPHUH | TIEPBHIC CIACACTBHUS U3 1 BBEJINTE Beeaure  [[]]

HuXx]| 3Ha4YCHUE 3Ha4YCHUE



Tema ypoka KonuuecTBo uacoB DIEKTPOHHBIE
Bcero Konrposbsnsle [Ipaktnueckue uudpoBsIe

10

11

12

13

14

15

16

17

18

19

20

paboTHI paborel  O0pasoBaTeIbHBIC
pecypehl

[[AKCHOMBI CTEPEOMETPHUH M MIEPBHIC CACACTBHUS U3 1 BBE/IUTE Beeaure  [[]]
HUX]] 3HAYEHUE 3Ha4YCHUE
[[AKCHOMBI CTEpEOMETPHUU U MEPBBIC CACACTBUS U3 1 BBEJIUTE Beeautre  [[]]
HuX. CriocoObl 3a/1aHKsI IPSMBIX U IJIOCKOCTEH B 3HAYCHHE 3HAYCHHE
npoctpancTBe. O003HAYEHUS TPSIMBIX U
TIJIOCKOCTEM ||
[[M300paxkeHne cedeHuid TMpaMuIbl, Kyoa u 1 BBEJIUTE Beenute  [[]]
IIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 ux peopa. 3HAYCHUE 3HAYCHHE
N300pakeHue mepecedeHust Moy YeHHbIX
IJIOCKOCTEN. PackpalmBanie moCTPOCHHBIX
CEYEHUI pa3HbIMU 1[BETaMHU | |
[[M300paxkeHne ceueHuid TUpaMuIbl, Kyda u 1 BBE/INTE seeaure  [[]]
IPU3MBI, KOTOPBIE MMPOXOIST Yepe3 ux péopa. 3HAYCHHE 3HAYCHHE
N300pakeHue mepecedeHust Moy YeHHbIX
IJI0CKOCTeN. PackpammBanue NOCTPOEHHBIX
CEYEHUI pa3HbIMU 1[BETaMHU | |
[[M300paxkeHne ceueHuii TMpaMuIbl, Kyoda u 1 BBE/INTE seeaure  [[]]
IPU3MBI, KOTOPBIE MMPOXOISAT Yepe3 ux péopa. 3HAYCHHE 3HAYCHHE
N300pakeHue mepecedeHust Moy YeHHbIX
IJIOCKOCTEN. PackpalmBanre moCTPOCHHBIX
CEYEHUI pa3HbIMU I[BETaMHU | |
[[M300paxkeHne cedyeHni MUpaMuIbl, Kyoa u 1 BBE/IUTE Beenute  [[]]
IPU3MBI, KOTOPBIE MPOXOISAT Yepe3 ux peopa. 3HAYCHHE 3HAYCHHE
N300pakeHre nepeceueHus MoTydeHHBIX
IJIOCKOCTEN. PackpalmBanre moCTPOCHHBIX
CEUYEHUI pa3HbIMU I[BETaMHU | |
[[MeTon cnenoB Juist MOCTPOSHUS CEUCHUH || 1 BBE/IUTE Beenute  [[]]

3HAYCHHE 3HAYCHHE
[[MeTtox cienoB AJist TOCTPOCHHSI CCUCHHIM. 1 BBEJIUTE Beeaure  [[]]
CBoiicTBa nepeceueHu MPSIMBIX U IIOCKOCTEH || 3HAYCHHE 3HAYCHHE
[[Mertox cnenoB AJis MOCTPOCHUS CEUCHHIA. 1 BBCJIUTE Beeaute  [[]]
CBoiicTBa IEPECEUCHUI MPSMBIX U TUIOCKOCTEH || 3HAYECHUE 3HAYCHUE
[[TTocTpoeHue ceuenunii B mupamue, Kyoe mo tpém 1 BBEIINTE Beenute  [[]]
ToukaMm Ha péopax. Co3aHne BBIHOCHBIX YEePTEKEH 3HAYCHHE 3HAYCHHE
Y 3aIHCh IIaroB OCTPOCHU | |
[[TTocTpoenue ceyennii B mupamue, kyoe mo tpém 1 BBEIINTE Beenute  [[]]
ToukaM Ha péopax. Co3aHne BEIHOCHBIX YePTEKEH 3HAYCHHE 3HAYCHHE
Y 3aIHCh I1aroB OCTPOCHU | |
[[TTocTpoeHue ceyenunii B mupamue, Kyoe mo tpém 1 BBEIINTE Beenute  [[]]
ToukaMm Ha péopax. Co3aHne BBIHOCHBIX YEePTEKEH 3HAYCHHE 3HAYCHHE
Y 3aIMCh 11aroB MOCTPOEHUS ||
[[TIocTpoenue ceyenuii B mupamue, kKyoe mo tpém 1 BBEJINTE seeaure  [[]]
ToukaMm Ha péopax. Co3qaHne BBIHOCHBIX YePTEKEH 3HAYCHUE 3HAYCHHE

Y 3aIMCh 11aroB MOCTPOEHUs | |



Tema ypoka KonuuecTBo uacoB DIEKTPOHHBIE
Bcero Konrposbsnsle [Ipaktnueckue uudpoBsIe
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25

26

27

28

29

30

31

32

33

paboTHI paborel  O0pasoBaTeIbHBIC
pecypcsl

[[TToBTOpeHME TaHuMeTpHH: Teopema o 1 BBE/IUTE Beeaure  [[]]
IPONOPIMOHATBHBIX oTpe3kax. [logooue 3HAYCHHE 3HAYCHHE
TPEYTrOJbHUKOB] |
[[TToBTOpeHue mnanumerpun: Teopema Menenas. 1 BBE/INTE Beeaure  [[]]
PacueTsl B ceueHHsIX Ha BHIHOCHBIX YePTEIKaX. 3HAYCHHE 3HAYCHHE
Hcropus pa3BUTHS TUIAHUMETPHH U
cTepeoMeTpuu|]
[[KonTponbHas paboTa "AKCHOMBI CTEPEOMETPHUH. 1 1 Beenute  [[]]
Ceuenus"]] 3HAYEHUE
[[B3auMHOE pacronoKeHue NPsMbIX B 1 BBE/INTE seeaure  [[]]
npoctpancTBe. CKPEIUBAIOIIHECS MPSMBIC. 3HAYCHHE 3HAYCHHE
[Tpu3HaKkK CKPEUUBAOIINXCS TPSIMBIX.
[TapannenbHble psiMbIE B IPOCTPAHCTBE] |
[[Teopema o cymiecTBOBaHUH U €AUHCTBEHHOCTH 1 BBEIINTE Beenute  [[]]
NPSIMO¥ MapasuIeIbHON TAHHOM MPSIMOH, 3HAYCHHE 3HAYCHHE
HPOXOJISIICH Yepe3 TOUKY MPOCTPAHCTBA U HE
Jexanien Ha TaHHoU npsimoit. Jlemma o
HIepECEUCHUH MaPAJUICTBHBIX MPSIMbIX
MJIOCKOCTHIO] |
[[[TapannenbHOCTH TpeX MpsAMBIX. TeopeMa o Tpéx 1 BBE/IUTE eequre  [[]]
napayuIebHBIX MpsMbIX. Teopema o 3HAYCHHE 3HAYCHHE
CKPELIMBAIOIMIMNXCS MPSAMBIX | |
[[TTapamienpHOE poekTupoBaHe. OCHOBHBIC 1 BBEJIUTE seeaure  [[]]
CBOMCTBa MapajlIeIbHOTO MPOSKTHPOBAHHSI. 3HAYCHHE 3HAYCHHE
N300pakeHre pa3HbIX GUTYp B apaIeIbHON
MPOEKIUH]| |
[[LlenTpanpHas mpoeKIus. YTOoII ¢ 1 BBEIINTE Beenute  [[]]
COHANPAaBJICHHBIMHA CTOPOHAMH. YTOII MEKIY 3HAYCHHE 3HAYCHHE
pSIMBIMH ||
[[3amaun Ha TOKA3aTENLCTBO U MCCIIEIOBAHUE, 1 BBEIINTE Beenute  [[]]
CBSI3aHHBIC C PACIIOIOKEHUEM TIPSIMBIX B 3HAYCHHE 3HAYCHHE
nmpocTpaHcTBe]|
[[TIoHATHSA: apaJUIeTLHOCTD MPSAMOW U TUTOCKOCTH 1 BBEJIUTE Beeaure  [[]]
B nipocTpancTBe. [Ipu3HaK mapauieabHOCTH 3HAYCHHE 3HAYCHHE
npsAMoO# 1 ItockocTu. CBOKCTBA MApauIeIbHOCTH
MpsIMOM M TIIOCKOCTH ||
[[['eomeTpuieckue 3a1a4u Ha BHIYHCICHUE U 1 BBEJIUTE Beeautre  [[]]
JI0Ka3aTeIbCTBO, CBSI3aHHBIC C MAPAJLICTBHOCTHIO 3HAYCHHE 3HAYCHHE
NPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE] |
[[TIocTpoeHue ceueHusi, MPOXOASIIEro Yyepes 1 BBCJIUTE Beeaute  [[]]
JAHHYIO TIPSMYIO Ha YepTEeXe U MapajuIeTbHOTO 3HAYCHHE 3HA4YCHUE
npyroi npsiMoi. Pacuér otHomeHni ||
[[TTapannenpHas MPOEKIUS, MPUMEHEHUE TS 1 BBCJIUTE Beeaute  [[]]
MIOCTPOCHHS CEUYCHUH Ky0a 1 mapaieienuie/a. 3HAYCHHE 3HA4YCHUE

CaolicTBa napajuienenune1a u Npu3Msl| |



1/

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

Tema ypoxka

[[[TapannensHble 10cKOCTU. [Ipu3Haku
napajuieIbHOCTH JIBYX IUIOCKOCTEH] |

[[Teopema o napajesbHOCTH U €JUHCTBEHHOCTH
IUIOCKOCTH, ITPOXOASIIEH Yepe3 TOUKy, He
NPUHAIISKATYIO JaHHOW TUIOCKOCTH U CIIEACTBHUS
u3 Heé |

[[CBolicTBa mapaiesIbHBIX INIOCKOCTEM: O
napajuieIbHOCTH MPSIMbBIX TIEPECeUCHUs MPU
MEePEeCeYeHHUH IBYX MapauIeNbHbIX TIOCKOCTEH
TpeThei ]|

[[CBoiicTBa mapayieIbHBIX IJIOCKOCTEH: 00
OTpe3Kax NMapalIeIbHBIX MPIMBIX, 3aKITFOYEHHBIX
MCKAY NapaljiCJIbHBIMHA IINIOCKOCTSAMMU; O
NepecedeHUH MPSMO ¢ IBYMsI MapaijieIbHbIMU
MJIOCKOCTSIMU] |

[[TIoBTOpeHue: Teopema [Tudaropa Ha TUIOCKOCTH] |

[[TIoBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO
TpeyrojbHUKa] |

[[CBoiicTBa Ky0a U MpSIMOYTOJILHOTO
napajenenuneaal|

[[Beruncienue JJIMH OTPE3KOB B KyOe U
IPsIMOYTOJIBHOM Tapasuienenumnese] |

[[IIeprieHANKYIIPHOCTH IPSIMON U TIIOCKOCTH.
[Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
TJTIOCKOCTH | |

[[IIeprieHANKYIIPHOCTH MPSIMON U TJIOCKOCTH.
[Tpu3Hak neprneHaAuKyYISIPHOCTH MPSIMOK U
TJTIOCKOCTH ||

[[Teopema o cymiecTBOBaHWUHU U €IMHCTBEHHOCTHU
pSAMOM, TPOXOAAIIeH Yepe3 TOUKY MPOCTPaHCTBA
U TIepIIEHANKYJISIPHON K TIIOCKOCTH ] |
[[ILnockocTy 1 nepneHIUuKYISIpHbIE UM IIPSIMbIE B
MHOTOIpaHHUKaX ||

[[IImockocTH 1 nepNeHIUKYISpPHbIE UM IIPSIMbIE B
MHOTOT'paHHHUKaX ||

[[IIepnenaukynsap u HakioHHas. [locTpoenue
HEepIEeHINKYJIApa U3 TOYKU Ha MpsIMYIo]]
[[IIepnenavikynsap u HakioHHas. [locTpoenue
NEePIEHIUKYIISpa U3 TOYKU Ha TIPSIMYIO] |
[[Teopema o Tpéx meprneHAUKYIsApax (Mpsmas u
obpatHasi)]]

[[Teopema o Tp€x neprneHauKysipax (mpsmas u
obpatHas)]]

Bcero Konrposbsnsle [Ipaktnueckue

[EEN

KoanuectBo yacos

paboThI

BBCIUTC
3HA4YCHUC

BBCAUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCAUTC
3HAa4YCHUC

BBCAUTC
3HAa4YCHUC

BBCIUTC
3HA4YCHUC
BBCAUTEC
3HA4YCHUC
BBCAUTC
3HA4YCHUC
BBCAUTEC
3HA4YCHUC

BBCAUTEC
3HA4YCHUC

BBEIINTE
3HAUCHUE

BBEIINTE
3HAUCHUEC

BBEJINTE
3HaYECHHE

BBEIINTE
3HAUCHUE

BBCAUTC
3HA4YCHUEC

BBEIUTE
3HAUECHHE

BBCAUTC
3HA4YCHUEC

paboThl

BBEJIUTE
3HAYECHUE

BBCOUTC
3HA4YCHUEC

BBEJIUTE
3HAUECHUE

BBCIUTC
3HAa4YCHUC

BBCOUTC
3HAa4YCHUC

BBEJIUTE
3HAYCHHE
BBEJINTE
3HaAUCHUE
BBEJIUTE
3HaYCHHE
BBEJINTE
3HaAUCHUE

BBEJINTE
3HaAUCHUE

BBEJINTE
3HAUCHUE

BBEJINTE
3HAUCHUE

BBEJINTE
3HaYEeHHE

BBEJINTE
3HAUCHUE

BBCOUTC
3HA4YCHUEC

BBEIUTE
3HAUYECHHE

BBCOUTC
3HAYCHHC

ONEKTPOHHBIE

o0Opa3oBaTenbHbIC

(0]
0]

(0]

(0]

(0]
[0]
(0]
(0]
(0]

(0]

(0]

(0]
(0]
(0]
(0]
(0]
(0]

nudpoBbie

pecypchl
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65

66

67

68

69

Tema ypoxka

[[Yron Mexay CKpeIMBarOIIMMUCS IPSMBIMH | |

[[[Torck mepneHIUKYISPHBIX MPSAMBIX C TOMOUIBIO
NEPIEHIUKYIISPHBIX MIOCKOCTEN ||

[[OpToroHajibHOE MPOECKTUPOBAHHUE | ]

[[TTocTpoeHue ceueHuit Kyoa, MPU3MBI,
MPaBUIILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAJILHOW MPOEKIUH ||

[[TIocTpoenue ceuenuii Kky0da, mpU3MBbl,
MPaBUILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAJILHOW MPOEKIUH ||

[[CummeTpus B IPOCTPAaHCTBE OTHOCUTEIBHO
miockoctH. [lmockocTu cummeTpuii B
MHOTOTpaHHUKaX ]|

[[ITpu3HaK neprneHauKyJIIpHOCTH NPSIMOU U
MJIOCKOCTH KaK CIJICJICTBUE CUMMETPHH ||

[[IIpaBunbHBIE MHOTOTpAaHHUKHU. Pacuér
pPacCTOSAHUIN OT TOUKH JI0 TJIOCKOCTH |

[[[IpaBriIbHBIE MHOTOTPpAaHHUKH. PacuéT
pacCTOSTHUM OT TOYKHU JI0 TIIOCKOCTH ]

[[Crioco0BI OMMyCTUTH MEPIEHAUKYIISPBI:
CUMMETpPHUS, CABUT TOYKHU MO MapajielbHOI
npsiMoit ||

[[CnBur mo HenmapaIeabHON MPSMOMN, H3MEHEHHE
paccTostHui ||

[[KonTponbHas paboTa "B3anumMHoOe pacnonoxeHne
HPSIMBIX U IIJIOCKOCTEHN B mpocTpaHcTBe']]

[[IIoBTOpEHUE: yroy Mexay NpSIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B IPOU3BOIBLHOM
TPEYTOJIbHUKE, TEOpEeMa KOCUHYCOB] |

[[TToBTOpEHME: YTOJ MEXKAY CKPEINBAOIITUIMUCS
IPSIMBIMU B IPOCTPAHCTBE] |

[[I"'eomeTprUecKre METOABI BEIUMCIICHUS yTia
MEX]ly MPSMBIMH B MHOTOI'paHHUKaX ]

[[[IByrpanHsIii yron. CBOWCTBO JIMHEHHBIX YIJIOB
JIByTPaHHOro yrial|

[[ITepnenaukynspHbie TuiockocTH. CBoOWCTBA
B3aMMHO NEPIEHANKYJISPHBIX INIOCKOCTEN ||

[[IIpr3Hak neprneHauKyJISpHOCTH MIOCKOCTEH;
TeopeMa O MPSIMOM MEePECEUCHUs JBYX MIIOCKOCTEH
NEPIEHIUKYJISPHBIX TPEThEN MIOCKOCTH | |

[[TIpssMOyTONBHBIN apaysienenumnes; Kyo;
U3MEpPEHUs, CBOICTBA IPSIMOYTOJIBHOTO
napauenenuneaal|

Bcero Konrposbsnsle [Ipaktnueckue

[EEN

KoanuectBo yacos

paboThI

paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl
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70

71

72

73

74

75

76

77

78
79

80

81

82

83

84

85

86

87
88
89
90

Tema ypoxka

[[Teopema o nuaroHaJii MPSIMOYTOJIBLHOTO
napajuiejenunesa u cieJacTBre u3 Heé||

[[CTepeomeTpryecKre U TPUKIIAIHBIC 3aa4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIO0KEHUEM MPSAMbBIX
Y TJIOCKOCTH ||

[[[loBTOpEHHKE: CKpEIIUBAIOIIUECS TTPSMBbIE,
napasuieJIbHble MIIOCKOCTH B CTaHJapTHBIX
MHOTOIpaHHUKaX ||

[[ITapa napamienbHbIX MIIOCKOCTEN Ha
CKPELIMBAIOIIUXCS IPSIMBIX, PACCTOSIHUE MEXTY
CKPEILIMBAIOIIUMHUCS MPSIMBIMH B ITPOCTHIX
cuTyauusx||

[[PaccTosiHME OT TOYKH JIO TUIOCKOCTH, PACCTOSTHUE
OT MPSAMOU JI0 IITIOCKOCTH ||

[[BpIuncienne pacCTOSHUN MEXTy
CKPELIMBAIOILUMHUCS MPSIMBIMH C TIOMOIIBIO
NEePIEeHIUKYJISIPHOM MII0CKOCTH ||

[[TpéxrpanHblii yroj, HepaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema IIudaropa, Teopemsl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPaHHOTO yriia] |

[[DmeMeHThI chepriecKoil TeoMeTpHu:
reoJie3n4ecKue JMHUM Ha 3emIe] |

[[KontponbHas pabota "Yrisl u paccTosHus"]]

[[Cuctemaru3anus 3HaHUN "MHOTOTpaHHUK U €T0
37eMeHTHI" ]|

[[ITupamuna. Bunsl nupamua. [IpaBunbHast
nupamuaal]

[[TIpu3ma. [Ipsimast 1 HaKJIOHHAS! TPU3MBI.
[IpaBunbHas npusmal]

[[IIpsamoit mapannenenumnen, NpIMOYToJIbHBIH
napasuienenunen, Kyo|]

[[Beimykiible MHOTOrpaHHuKU. Teopema Diinepal |

[[Beimykipie MHOTOTpaHHUKH. Teopema Diiepa.
[IpaBusnibHbBIE U TOJYIPABUIbHBIC
MHOTOTPAaHHUKH | |

[[KonTponbHas padota "MHuororpanHuku'" ||

[[TToHsITHE BEKTOpa HA TUIOCKOCTH U B
IIPOCTPAHCTBE] |

[[Cymma BekTOpOB]]
[[Pa3HOCTb BEKTOPOB]]
[[[TpaBuno napamienenumnenal|
[

[YMHOXeHuEe BeKTopa Ha YUCio] |

Bcero Konrposbsnsle [Ipaktnueckue

[EEY

N e T

KoanuectBo yacos

paboThI

paboThl

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl



Ne Tema ypoxka
n/n

91 [[Pa3noxxeHue BeKTOpa MO Oa3ucy TPEX BEKTOPOB,
HE JIKAIUX B OJIHOM TJIOCKOCTH] |

92 [[Ckanspuoe npousBeacHue]]

93  [[Beruucnenue yria Mexay BEKTOpaMHU B

IIPOCTPaHCTBE] |

94  [[IIpocreiimue 3aaa4u C BEKTOpaMu| ]

95  [[IIpocreiimue 3agauu C BEKTOpaMu| ]

96 [[IIpocreiimue 3a1a49u C BEKTOpaMu ||

97  [[IIpocreiimue 3a1a49u C BEKTOpaMu ||

98 [[O6o006meHue u cucTeMaTH3alus 3HAHUH | |
99  [[O6o06meHue u cucTeMaTH3aIus 3HAHUH ||
100 [[HUToroBast koHTpodbHAs paboTa]]

101 [[HUToroBast koHTpodbHas paboTa]]

102 [[O6oOuieHne u cucteMaTu3anys 3HaHui| |
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

11 KJIACC

No Tema ypoka
n/m

1  [[IToBropenue Temsb! "KoopauHaTsl BeKTOpa Ha
IJIOCKOCTH U B IpocTpaHcTBe" |

2  [[TToBropenwme TeMbl "CKaIIpHOE MTPOU3BEICHUE
BEKTOpPOB"|]

3 [[[loBTOpeHue Temsl "Boruncienue yria Mexay
BEKTOpaMH B rpocTpaHcTse']]

4 [[IloBTOpenue TeMbl "YpaBHEHHE MPIMOH,
MPOXOJISAIIEH yepe3 ABe TOUKU"]]

5  [[YpaBHEHHE MIOCKOCTH, HOpMaJb, YPaBHCHHE
MJIOCKOCTH B OTpe3Kax||

6 [[YpaBHeHHE MJIOCKOCTH, HOPMaJb, ypaBHCHHE
MJIOCKOCTH B OTpe3Kax]|

7  [[BektopHoe nmpousBencHue]|

8  [[JIuneiinble HEpaBEHCTBA, TUHEITHOE
porpaMMupoBanue] |

9  [[J/Iunelinble HEpaBEHCTBA, IMHEHHOE
porpaMmMupoBaHue] |

10 [[AHamuTHYECKHE METOJBI pacuyéra yriia MexKIy
MPSAMBIMU B MHOTOTpAaHHUKAaX | |

KonuuecTBo uacoB DIEKTPOHHBIE

Bcero Konrposbsnsle [Ipaktnueckue uudpoBsIe
paboTeI paboTHI o0Opa3oBaTenbHbIC
pecypcesl
1
1
1
1
1
1
1
1
1
1 1
1 1
1
102 6 0
KonnuecTBo gacos ONEeKTPOHHBIE
Bcero Kontponbnsie [IpakTruueckue H(poBbIe
paboTh paboTHI oOpa3oBaTenbHbIE
pecypcsl
1
1
1
1
1
1
1
1
1
1
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12

13

14

15

16

17
18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

[[AHaIMTHYECKUE METOABI pacdy€Ta yria MexKIy
IUIOCKOCTSIMU B MHOTOTpaHHUKaX ||

[[@opmyna pacCTOSIHUA OT TOYKH JI0 TIJIOCKOCTHU B
KOOpAuHAaTax||

[[HaxoxxaeHue pacCTOSIHUI OT TOYKH A0 MJIOCKOCTH B
KyOe]]

[[HaxoxneHnue paccTOAHUN OT TOUKH JO MJIOCKOCTH B
IIpaBWIbHOM nupamuje||

[[KoHnTponbHas paboTa "AHamuTuyeckas
reomeTpus"]]

[[CeyeHus MHOTOIpaHHUKOB: CTaHIAPTHbBIC
MHOTOTPaHHUKH] |

[[Ceuennst MHOTOTPaHHUKOB: METO/I CJIE/IOB] |

[[Ceuenust MHOTOTPAaHHUKOB: CTaHIAPTHHIE
IJIOCKOCTH, IEPECeYCHUS MIPAMBIX U TIJIOCKOCTEH |

[[ITapamienbHble IPSIMbIE U ITIOCKOCTH:
napasuieibHbIe ceYeHus | |

[[TTapamienbHbIe TPsIMBIE U TNIOCKOCTU: PACUéT
OTHOIIEHUH |

[[[TapaienpHbIe MPSAMBIE U TUIOCKOCTH: YTJIBI MEXKTY
CKPEIIHUBAIOIIMMUCS MPSIMBIMH] |

[[IIeprienauKyIspHBIE NPSIMBIE U INIOCKOCTH:
CTaHJIapTHbIE Maphl EPIEHIUKYIISPHBIX IIIOCKOCTEH
U TIPSIMBIX, CHMMETPUN MHOTOTPaHHUKOB] |

[[IIeprienauKyIspHBIE IPSIMBIE U INIOCKOCTU: TEOPEMA
0 TpeX NepreHauKyIsIpax]|

[[TIeprienAuKyISpHBIE TPSIMbIE U IJIOCKOCTH:
BBIYHCJICHUS IJIMH B MHOTOI'PaHHUKAX ||

[[TIoBTOpEHHME: MIOMAAN MHOTOYTOJIbHUKOB,
dhopmyIbl 1715 TUIOMAAEH, COOOpaXkeHust moo0us| |

[[TToBTOpEHME: MIIOIIAAX MHOTOYTOJIbHUKOB,
dbopMyIbI 1715 TUIOIAAEH, cooOpaskeHus mo100us ||

[[TIoBTOpEHHME: MO MHOTOYTOJILHUKOB,
(hopMyITeI 1715 TUIOMAEH, COOOpaXkeHus mo00us | |

[[TTomaau ce4eHnii MHOTOTPAHHUKOB: TUTOIATN
MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpasKeHUs
moo0ms| |

[[TTomamu cedeHnii MHOTOTPAHHUKOB: TUTOIIAIHN
MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
moao0us||

[[KouTponbHas pabota "[loBTOpenue:
MHOT'OTPaHHUKHU, CEYEHUS] MHOTOI'PaHHUKOB" ||

[[O0BEM Tena. O0beM IPSIMOYTOIBHOTO
napasienenurnenal|

[[3amaun 06 yaBoeHHU KybOa, 0 KBaapaType Kyoa; o
TPUCEKIINH yria]|
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[[CTepeomeTpuueckue 3aauu, CBI3aHHbBIE ¢ 00BEMOM
MPSIMOYTOJIBHOTO Mapajuiesenumnenal |

[[[IpuknagHble 3a/1a4, CBSI3aHHBIE C BBIYUCIICHUEM
00bEMa PSMOYTOJILHOTO Mapajiesienunesnal |
[[O6BEM mpsiMoit Tpu3MBI| |

[[CtepeomeTpuueckue 3aa4u, CBI3aHHbBIE C
BBIYMCIICHHEM 00BEMOB TIPSIMOU MPU3MBI] |
[[[TpuknagHbie 321291, CBSI3aHHBIE C 00BEMOM
IPSIMON ITPU3MBI] |

[[Beraucienrne 00bEMOB TEIl C TOMOIIBIO
onpeaenéHHoro uurerpaita. O0bEM HaKIIOHHON
MIPU3MBI | |

[[Bbraucienre 00HEMOB TeJ € TOMOIIBIO
onpeaenéHHoro uaterpana. O6bpEM nmupamus||
[[D®opmyna 06béMa nmupamuibl. OTHOIIEHHE 00HEMOB
MUpaMuU/ ¢ OOITUM yTIIoM] |

[[D®opmyna 06béMa nupamuibl. OTHOILLIEHHE 0OBEMOB
MApaMuU/I C OOITUM yTiaoM] |

[[CTepeomeTpuyecKkue 3a/1auu, CBSI3aHHBIE C
00BEMaMK HAKIIOHHOW TIPU3MBI| |

[[CtepeomeTpuueckue 3aa4u, CBI3aHHbBIE C
00bEMaMu MUpaMu/Ib | |

[[TTpuxnagabie 3agaun o Teme "O0sEMBbI TEN",
CBSI3aHHBIE C 00BEMOM HAKIIOHHOW TTPU3MBI | |

[[TTpuxnagabie 3agaun o Teme "O0nEMBI Ten",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI | ]

[[[Ipumenenne 00bEMOB. BrruncieHue paccTossHus 10
MIJIOCKOCTH ||

[[KonTponbHas pabota "O0bEéM MHOTOTpaHHHKA" ]

[[LImmuHapryeckas TOBEPXHOCTb, 00pa3yrolye
HAJTUHIPUYECKON MOBEPXHOCTH] |

[[Mumusap. [Ipsmoit kpyroso# mmmuHAp. [Tnomans
MOBEPXHOCTU LUITUHAPA]|

[[KoHnueckas moBEpXHOCTh, 00pa3yroIire
KOHMYecKoi moBepxHoctu. Konyc]]

[[Ceuenne kOHycCa TIOCKOCTHIO, TAPATIIETHHON
MJIOCKOCTH OCHOBaHHS | |

[[Yceu€nnslii konyc. M300paxkxeHue KOHYCOB U
yCeYEHHBIX KOHYCOB]]

[[TTnomaas GOKOBOM MOBEPXHOCTH U TTOJTHOU
MMOBEPXHOCTU KOHYCa]]

[[TLnomaas 60KOBOI MOBEPXHOCTH M MOJHOM
MOBEPXHOCTU KOHYca] ]

[[CTepeomeTpryeckue 3a/1a4un Ha 10Ka3aTeIbCTBO U

BBIYUCIICHUC, TIOCTPOCHUCM ceueHuu muin-HAapa,
KoHyca]]
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[[CtepeomeTpuueckue 3aa4u Ha I0KA3aTEIbCTBO U
BBIYHMCIICHHE, IOCTPOCHUEM CEUCHUN IUIIMHIPA,
KoHyca]|

[[[TpuknagHbie 3a1a4d, CBSI3aHHBIE C LIMJIMHIPOM] |

[[[TpuknagHbie 3a1a4d, CBSI3aHHBIE C LIMJIMHIPOM] |

[[Cdepa u map]]

[[TIepecedenue chepsl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsl mockoctso. Bua u
n300paxxeHue mapa]|

[[TIepecedenue chepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cheps mockoctsro. Bua u
n300paxkeHue mapa]|

[[VpaBHenue cdepsnl. [Tnomans cdeprr u e€ yacreit]]
[[Cummetpust chepsl 1 mapal]
[[CtepeomeTpuueckue 3a1a4u Ha I0KA3aTEIbCTBO U
BBIUHCIICHHE, CBA3aHHbBIE CO CHEPOi U MIapom,
MMOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO] |
[[CtepeomeTpuueckue 3a1a4u Ha I0KA3aTEIbCTBO U
BBIUHCIICHHE, CBA3aHHbBIE CO ChEepoit U mapom,
MMOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO] |
[[[TpuknamgHbie 3a1a4u, CBSI3aHHbIE CO chepoit u
mapom] |

[[TToBTOpEHHE: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIE 1010014 |
[[Pa3nuuHble KOMOMHAIIMY TEJ BpaIllEHUS U
MHOT'OTPaHHUKOB] |

[[3amaun o Teme "Tena M MOBEPXHOCTH BpaleHus " ||
[[3amauun o Teme "Tena M MOBEPXHOCTH BpalieHus " ||
[[KonTponbHas paboTa "Tena u moBepXHOCTH
BparnieHus" ||

[[O6BEM mumuHApa. Teopema 06 06bEME MPSIMOTO
HWIMHAPA] |

[[Bbruucienrne 00bEMOB Tell C TOMOIIBIO
onpenenéHHoro nHTerpana. O0sEM KoHycal]]

[[TTnomaamn 6OKOBOM U MOJTHON MTOBEPXHOCTH
KoHyca]|

[[CtepeomeTpuueckue 3aja4u, CBI3aHHbBIE C
BBIYHMCIICHHEM 00BEMOB ITMIIMH/IPA, KOHYyCca] |

[[TIpuknagabie 3agaun o Teme "OOBEMBI U TUIOIIA N
nmoBepxHocTen Ten'"]]

[[O6BEM mapa u mapoBoro cektopa. Teopema 00
o0béme mapa. [Tnomane chepsl. CTepeomeTpuueckue
3aJlauM, CBA3aHHbIE C BBIYMCIEHHEM 00BEMOB 1I1apa,
IaPOBOI'0 CETMEHTA U IIApOBOI0 CEKTOpa] |

[[TIpuxnagabie 3agaun o Teme "OO0sEMBI Ten",
CBsI3aHHBIE C 00BEMOM IIapa | MO0 CEpPHI.

e
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CooTHOIICHUS MEX/Ty TUIOIIASIMU TIOBEPXHOCTEH U
00béMaMu MOJOOHBIX Te ||

[[[TomoGHBbIe Tena B mpocTpancTse. M3MeHneHue
o0bEma npu nogobuun. CTepeomMeTpudecKue 3a1auu,
CBSI3aHHBIC C BHIYUCIICHHUEM O0BEMOB TEJ U ILJIOIIA 1N
MOBEPXHOCTEM | |

[[KouTposbHas pabota "Ilnomaayu moBEpXHOCTH U
00BEMBI KpYyTIIbIX Ten"|]

[[[IBnxenus npoctpancTBa. OToOpaskeHHsI.
JIBrokeHus u paBeHCTBO (uryp. OOmue cBoicTBa
JIBKEHUM |

[[Bunabl ABMKEHUMN: TapaJieIbHBIN TEpEeHoC,
LEHTpaIbHasi CAMMETPHS, 3€pKaJIbHAsE CUMMETPUS,
IIOBOPOT BOKPYT IPSIMOM ]

[[TIpeobpazoBanus momodus. [Tpsimast u chepa
Diinepal |

[[TeoMeTpuveckue 3a1a4u Ha IPUMCHEHUE
JBUKEHUA | |

[[KonTposbHas padota "Bekropsl B ipocTpancTse']]

[[Ob6o6matomee moBTopenue 11 moHATHI 1 METOI0B
Kypca reometrpun 10—11 knaccoB, cucremaTusanus
3HaHui: "[lapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B
npoctpancTse' ]

[[Ob6o6matomiee moBTopenue 11 moHaTuit 1 MeToa0B
Kkypca reomerpun 10—11 knaccoB, cucremaruzanus
3HaHuii: "BekTopsl B npocTpaHcTBe"]]

[[Ob6o6matomiee moBTopenue 11 moHaTuit 1 MeToa0B
Kkypca reomerpun 10—11 knaccoB, cucremarusanus
3HaHuii: "BekTopsl B nmpocTpaHcTBe"]]

[[Ob6o6matomiee moBTopenue 11 moHaTuit 1 MeToa0B
Kkypca reomerpun 10—11 knaccoB, cucremaruzanus
3HaHuii: "O0beM MHOrorpaHHukKa'"|]

[[Ob6o6matoiee moBTopenue 11 moHaTuii 1 MeToI0B
Kypca reomerpuu 10—-11 kiaccoB, cuctemaTuzanus
3HaHuii: "O0beM MHOTOrpaHHHuKa"|]

[[Ob6o6matomiee moBTopenue 11 moHaTuit 1 METo0B
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus
3HaHuil: "Ilnomaan noBepXHOCTH U 00BEMBI KPYTIIBIX
Ten"]]

[[O6006matomee moBTOpeHue 11 MOHITHIT 1 METOIOB
kypca reomerpun 10—11 xnaccos, cucremarusanus
3HaHui: "[l1o1manu NoBepXHOCTH U 0OBEMBI KPYTIIBIX
ten"]]

[[MToroBast KOHTpoOJbHAs paboTa]]

[[TToBTOpEeHME, 000OIICHUE M CUCTEMAaTH3AIIH
3HaHU | ]



96 [[HUcTopus pa3BUTHs CTEPEOMETPUN KaK HAYKU U €€ 1
POJIb B pa3BUTHU COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUH ||

97 [[UcTopust pa3BUTHs CTEPEOMETPUN KaK HAYKU U €€ 1
POJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUH ||

98 [[UcTopwust pa3BUTHS CTEPEOMETPUHN KaK HAYKU U €€ 1
POJIb B pa3BUTHU COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUH ||

99 [[UcTopust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ 1
POJIb B pa3BUTHU COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH ||

100 [[HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU H €& 1
POJIb B Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH ||

101 [[HcTopus pa3BUTHSA CTEPEOMETPUH KaK HAYKHU H €& 1
POJIb B Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUH ||

102 [[HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU H €& 1
POJIb B Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUH ||

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



