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COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIISICTBUS U3 HUX.

B3aumHoe pacnosioskeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOUIUeCs], napaiebHble U
cKpeluBaromuecs npsmele. [Ipuznaku ckpemuBaronmxcs npsmMbix. [lapaiinenbHOCTh OPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NapaulelbHbIE MpPsSIMblE B MPOCTPAHCTBE, NMApauIEIbHOCTh TPEX
NpSMBIX, MapajUIeIbHOCTh MHpsMOW W MIockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOEKTUPOBAHUS.
N300paxkenue puryp B mapauieabHON MpOeKIUH. YTJbl C COHANPABICHHBIMU CTOPOHAMM, yroJl
MEeXAy NpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapajuleNbHble IIOCKOCTH,
CBOJICTBa NapauleabHbIX IIOCKOCTeH. [IpocTeiinre npocTpaHCcTBEHHbIE PUTYpBI HAa TIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHU .

[lepneHqUKYISIPHOCTE  TPSIMOM  HW  TIJIOCKOCTH:  TEPICHAUKYISIPHBIC TPSMBIE B
MIPOCTPAHCTBE, MpsSMblEe MapajUleibHble U MEPHEeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPHNEHIUKYISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOW HNEepHeHAUKYIIPHON
mwiockocTu. OpTOroHanbHOE NpoeKTUpoBaHue. [lepneHAuKysIsp U HAKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[TepieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IJIOCKOCcTel. Teopema
O TPEX MEPNEHIUKYIISIPaXx.

VYTIabl B IPOCTPAHCTBE: YIoJl MEXIY MPSIMOM U MIJIOCKOCTBIO, IBYTPAHHBIN yroJ, JUHEHHbBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHoOrorpaHHMKH

Buzabl MHOrorpaHHMKoOB, pa3BEpPTKa MHororpaHHuka. [Ipm3sma: n-yronapHas mnpusma,
npsiMasi U HaKJIOHHAs MPU3MbI, OOKOBasi M MOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapamienenumnern,
MPSIMOYTOJIbHBIM TIapajuiesienunes] W ero cpoicTBa. Kparwailiime nytm Ha MOBEPXHOCTHU
MHororpaHHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. IMupamupa: n-
yroJibHasi TUpaMua, MpaBuibHAs U yceu€HHas nupaMubl. CBoiicTBa pédep u OOKOBBIX TpaHeit
MpaBUJIbHOM mnupaMujbl. [IpaBuibHBIE MHOTOIpaHHUKH: IPAaBWIbHAs NMpU3Ma M IpaBUJIbHAs
UpaMuia, mpaBuibHas TPEYroiabHas MUpaMuaa U MpaBUIbHBIN TeTpadap, KyO. [IpencraBnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKASAP U UKOCAP.

Brrunicnenue 3meMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [Inomans GoxoBoi
MOBEPXHOCTH U TOJHOW MOBEPXHOCTH MPSMOM NPHU3MBI, IUIOIIa[b OCHOBAaHHWM, Teopema o
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomanas GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
MPaBUIILHOM TUpaMUbl, TEOPEMaA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABHIIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPaHHUKE: CHUMMETpPHS Mapajuielenunena, CUMMETpUs
MPaBUJIbHBIX MTPU3M, CHMMETPHUSI TPABUIILHON TUPAMUIBI.

BekTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHdATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpPAaBJICHHbIE U TMPOTHUBOIOJIOKHO HANPABJICHHbIE BEKTOpPHIL. PaBEHCTBO



BEKTOPOB. JIeHCTBHUS C BEKTOpAaMM: CJIOXKEHHWE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJbKHX
BEKTOPOB, YMHOXKEHHME BeKkTOopa Ha uucio. CBoiicTBa cioXeHUs BeKkTopoB. CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHAPHOCTHU
Tpé€x BekTOopoB. [IpaBuino mnapawwienenunena. Teopema O pa3joKEHUH BEKTOpA MO TPEM
HEKOMIUIAHAPHBIM ~ BeKkTOpaM. lIpsamMoyrosbHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpIMHATaAMH BEKTOpPAa M KOOpAMHATAMU TOYEK. YTOIJI
MeXy BekTopamu. CKallipHOE TPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena ppamenust

ITonsaTus: MUWIMHAPHUYECKad IOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)epI/I‘-IGCKafl
MOBEPXHOCTh, OOpasyrolue HoBepxHocTel. Tena BpalleHHs: LMIUHAP, KOHYC, YCEUEHHBIH
KOHYyc, cdepa, map. BzaumHoe pacnosnoxkenue cdepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxeHune Ten BpaleHus Ha miiockocTu. Pa3BépTka nunuHapa u konyca. Cummerpust
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napauienenunena U ciaeactBus w3 He€. OObEM MpSIMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 Konyca. O6bEM 11apa 1 MapoBOro CErMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUSA W MHOTOT'pPaHHHKOB. HpmMa, BIIMCaHHAsA B LUJIUHAP,
omucaHHas okoJio mwiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO cepbl, cPephl, BIUCAaHHON B
MHOT'OTPaHHUK WJIU TEJIO BPAILCHUS.

[Tmomane MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomianas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHoOmIeHHE O0OBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoGpazoBanue mnomobus, romoTeTus. PermieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHHEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoenne ceyeHMH MHOTOTPAHHHMKOB M TEJI BpalICHUs: CEYEHMS LWIMHJIpA
(mapannenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHHs KoHyca (mapasuieJbHble OCHOBAaHUIO H
MPOXOJIALINE Yepe3 BEpUIMHY), CEYCHHsI IIapa, METOJIbl MMOCTPOCHHSI CEYEHHI: METOJ CJeJOB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHNUS, METO/I IEPEHOCA CEKYILEH IITIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B pocTpancTBe. Onepannu HaJ BEKTOpaMu. BEeKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOKEHHUs. lIpsiMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxkenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOM MpHU
pEeLIeHUU TEOMETPUYECKUX 3a1ay.

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpakenus. [IBwkeHuss U paBeHCTBO ¢uryp. OOmue
CBOWCTBA JBWXEHUH. Buapl NBWKEHMI: MapaiebHbIM IMEPEHOC, LEHTpalbHas CUMMETpUS,
3epKaJIbHasi CHMMETpPHs], IOBOPOT BOKpYr mpsmoil. [IpeobpazoBanus nogobus. [Ipsmas u cdepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHMe:

COPMHUPOBAHHOCTh  T'PAXKAAHCKOW TO3MIMU  OOyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABICHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBICHHH, MPOLEAYp Tpa)kJIaHCKOTO O0OIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJECWCTBOBATh C COLMAIbHBIMU WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MaTE€MaTUKOB M POCCHUMCKOW MAaTEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX IOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOrO  Hapojaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPHUMEHEHUEM
JNOCTHKEHUM HAayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTHYeCKOEe BOCIIMTAHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peIICHHH, PACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MAaTE€MaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATH MaTeMaTUUECKUE 3HAHUS B UHTEpecax 310pOBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBbIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHSITHI U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON JAEATEIHHOCTHIO;

6) TpyaoBOe BoCIUTAHME:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPY0JIO0US, HUHTEPEC K Pa3IU4HbIM cdepam
npodeccuoHaNbHOM NEeSTENbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
cCoBeplIaTh OCO3HAHHBIA BBIOOp OyAymiei mnpodeccuu U pealn30BbIBaTH COOCTBEHHBIE
KU3HEHHBIC IUIaHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HANlPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

cOpPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rI00ambHOTO  XapakTepa  AKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JJIS pelleHus 3a/a4 B 00JIacTH OKpYXKAIoIeil cpe/bl, MIIaHUuPOBaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI 7151 OKPYKAIOLIEH Cpenpl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUSA:



C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOH MPAaKTUKH, MOHMMaHUE MAaTeMaTHUECKOW HAyKH Kak cQepsl
YEJI0BEYECKON ACATEIIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul PAa3BUTHs LIMBUIM3ALINN,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOH KaK CpPEICTBOM IO3HAHUS MHUpA,
TOTOBHOCTb OCYILIECTBIIATh MPOEKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCTh UHANBUIYAIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE el CTBUS

Bba3oBble Jornueckue aqelcTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX O6T)€KTOB,
MOHATHM, OTHOIIEHMH MEeXIYy MOHATUAMU, (OPMYIUPOBAaTh OMNPENCNICHUS  IOHSITHMH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMUA, OCHOBAHMUS JUIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOpa30BBIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, HACTHBIC U O6HII/IC, YCIIOBHEIC;

BBIABJIATE MATCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3W W IIPOTUBOPCUUA B (1)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBCPKIACHUAX, npeaiaraTtb KpUTCPpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTh BBIBOJbI C HCIIOJB30BAHHEM 3daKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUEHU M, YMO3AKIIOUECHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTeMaTHUUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMIO, MPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXCHHS U BHIBObI;

BBIOMpaTh Croco0 pemnieHuss y4eOHOW 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENILHO BBIJEICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebcKHe NeliCTBHA:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (POPMYIUPOBAThH
BOMNPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYnE, MNpobiaeMy, ycTaHABIMBAaTH HCKOMOE M JITAaHHOE,
(dbopMHpOBATh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHUeCKOTO OOBEKTa, SIBICHHS, IMPOLIECCa, BBIABICHUIO
3aBUCHUMOCTEH MEXy 00BbEKTaMu, SIBJICHUSIMH, TPOLIECCAMMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIOICHUS, UCCIIEeI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOIIECCA, & TAK)KE BBIJBUraTh MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH IeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMIPOC U IS
pelIeHus 3a/1a4u;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PAa3WYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;



CTPYKTYpUpOBaTh  WHQPOpMAIMIO, MPEICTaBIATH ©€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauuecKu;

OLICHUBATh HAJAEKHOCTh HMH(OPMAIMM IO  CAMOCTOSITEIBHO  CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBbIE YHUBepCaJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUSAMH U LECIISIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHHA B YCTHLBIX W IMHCBbMCHHBIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHA 3aJadd, KOMMCHTHPOBATH HOJ'Iy‘-ICHHI:IfI
pe3ymbTar;

B X0JI¢ 00CYXJIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI, MPOOJIEMBI,
pemaeMoifI 3aaa4u, BBICKA3bIBATh HJACH, HAILICJIICHHBIC Ha IOUCK PCIICHUA, COIMOCTABJIATH CBOU
CYXJEHHUS C CY)KICHMSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme GopMyTHpOBaTh pa3HOTIIACHS, CBOH BO3PAKCHHUS;

NpCACTABIATE PE3YJIbTAThl PCUICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4YETOM 3a7ad TNpe3eHTalud U
0COOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHble yHUBEpcalbHbIC YUeOHBbIE A€l CTBUA

Camoopranuszanms:

COCTaBJIATh IUIAH, AJTOPUTM pELIEHHs 3aJaud, BbIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATh
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATENILHON pe(uIeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX IPOLECCOB, MX Ppe3yJabTaTOB, BIAAETh CIOCO0AMHM CaMOINPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysibTaTa pPelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IpH PEIICHUH 3a/a4d, BHOCHUTh
KOPPEKTHBBI B JIEITEIHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBaTb COOTBETCTBME pe3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUS] WM HEJOCTH)KEHHs] pe3ylbTaTOB JESATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

IIOHMMAaTh U UCIOJIb30BaTh MPEUMYIECTBA KOMAHAHON M MHIUBUAYaJIbHONH pabOThl IpU
pemieHMH y4yeOHBIX 3ajJa4, [PUHUMATh 1€JIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM palOThl, pacmpenenars BHIbI padOT, NTOrOBAPHBATHCSA, OOCYXKIATh
IpoIecC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
HITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4I€HAMH KOMAaH/bl, OLIEHUMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMI MpPOAYKT IO
KpUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI



K xoniy 10 kjacca oOydaronuiicss HayIuTCs:

cBOOOJTHO ONIEPUPOBATh OCHOBHBIMHU MOHITHUSMHU CTEPEOMETPUH NIPU PEILICHUU 33/1a4 U
IIPOBEJIEHUU MaTEMAaTUYECKUX PACCYKICHUM;

IIPUMEHATh AaKCHUOMBI CTEPEOMETPUM M  CIEACTBUS W3 HUX IIPU  PELICHUU
r€OMETPUUECKUX 3a/1a4;

KJIaccu(UIMpOBaTh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MIPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHSATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXY NPSAMOI U MJIOCKOCTHIO;

CBOOOJHO ONEpPUPOBATH MOHATUSAMH, CBI3aHHBIMHU C MHOTOTpaHHUKAMHU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOIOI'PAaHHUKOB (Tpu3Ma, MUpaMHJa,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(PHUITUPOBATH MHOTOTPAHHUKH, BBIOWpasi OCHOBAHUS I KJIacCU(PUKAIINY;
CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBS3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MApaJuIeIbHOE, LIEHTPAILHOE U OPTOTOHAIBHOE MTPOEKTUPOBaHKUE (PUTYp Ha
IJI0CKOCTB, BBITIOJIHATH N300pakeHus! PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOI'PAHHUKOB Pa3MYHBIMU METOJAMHU, BBHIIOJHATH (BHIHOCHBIE)
IUIOCKHE YepTeXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIIAJM IOBEPXHOCTEH MHOTOIPDaHHMKOB (IIpU3Ma, IHPaMUAA),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (POPMYIT;

CBOOOJIHO ONIEpUpPOBaTh MOHATUAMU: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (DUTYPBI;

cBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATE ACHCTBHS HaJl BEKTOPaMH;

pemaTh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEeMaTUYECKUX OTHOUIEHMH U HaxOXJIEeHUE
Ir€OMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHbIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/]ja4 OBBIIIEHHOI'O ¥ BBICOKOT'O YPOBHS CJIOKHOCTH;

IPUMEHATH NIPOCTEHIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPUUECKUX 3a/1ay;

U3BJIEKATh, peoOpa3oBbIBATH U UHTEPIPETUPOBATH uHbOpMaLIUIO O
IIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (QUrypax, NpPEICTaBICHHYI0 Ha dYepTekax MU
PHUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HAHMSA Ha IMPAKTUKE: CpPaBHMBATh U AHAIW3UPOBATh
peaJIbHbIE CUTYallUH, MIPUMEHSATh M3YYEHHBIE MOHATUSA B MPOLECCE MOMCKA PEIICHUS
MaTeMaTu4ecku chopMyaupoBaHHON MPOOIEMbI, MOJIEIIMPOBATh PealbHbIE CUTYalluU
Ha A3BIKE TE€OMETPUM, HCCIENOBATh IOCTPOCHHBIE MOJEIN C HCIOJb30BaHUEM
reOMEeTPUYECKUX TMOHATHH M TeopeM, amnmapara aiareOphl, pemaTh HMPaKTUYEeCKUe
3aJ1a4M, CBS3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKUX BEJINYMH;

UMETh TpeACTaBIeHUsI 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.

K koniy 11 kinacca oOyyaromuiicss HAyYuTCS:



cBOOOJIHO OTIEPHPOBATH MOHATUSAMH, CBS3aHHBIMU C IMJIMHAPUYECKON, KOHHUECKOW U
cepuuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYCHHUS

ONEpUPOBATh MOHATUSMHU, CBA3aHHBIMU C T€JIaMM BpALICHMS: LMIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Tella BpameHus (MWIHHIP, KOHYC, cdepa U map) U 0ObACHATH CIIOCOOBI
IIOJIyYEHUS TEJl BpaIleHHUS;

KJIaccu(UIMPOBATh B3AUMHOE PACIIOJIOKEHHE CEephI U TNIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHHMKOB W TeJl BpallleHUs, O0bEMBI U
IUIOLIAM MMOBEPXHOCTEW MHOTOTPAaHHUKOB M TE€J BPALICHUS, T€OMETPUUYECKUX TEN C
MpUMEHEHUEM (POPMYIT;

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3AHHBIMH C KOMOWHALMSAMU TEJ BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOT'PAaHHUK, BIHMCAHHBIN B cpepy U ONUCAHHBIA OKOJIO chepsl,
cdepa, BIMcaHHAs B MHOTOTPAHHUK UJIU TEJIO BPAIllCHHUS;

BBIYHCIISATH COOTHOLIEHUSI MEXKIY IJIOMIAASIMHU MMOBEPXHOCTEW U 00BbEMaMU MOJ0OHBIX
TEI,

n300paxaTh H3ydaeMble (PUTYpBI, BBIMOIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BHU]Il CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUs
TEJ BpalleHHUs;

W3BJIEKATh, UHTEPIPETUPOBATH u peoOpa3oBbIBAThH uHpopManu0 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, MNPEACTaBIEHHYIO Ha uepTexkax u
PHUCYHKaX;

cBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHUCTEME KOOPAMHAT;

pelmaTh TEOMETPUUYECKHE 3a7ayd Ha BBIYKMCICHHE YIJIOB MEXAYy MNpSAMBIMU H
IUIOCKOCTSIMHU, BBIUMCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1a IIPU PELLICHUH;

CBOOOJIHO OIEPUPOBATH IMOHATUSAMH, CBA3aHHBIMU C JBWXEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JBIKCHUI;

BBITMOJIHATh M300pa)K€HUs MHOTIOIPDAaHHMKOB M TeJl BpALICHUsA NIpU HapajjiebHOM
IepeHoce, HEHTPAIbHOH CUMMETPHH, 3€pKaJIbHOW CUMMETPHH, IIPU MOBOPOTE BOKPYT
MPpSMOM, TPeoOpa30oBaHUs MOA00HS;

CTPOMTh CEYEHUs] MHOTOTPAaHHHMKOB M TeJ BpAlllEHUS: CEYCHMsS LWIMHIpA
(mapajuienIbHO U MEPIEeHAUKYIIPHO OCH), CeUeHHs KOHYyca (MapajuleibHble OCHOBAHUIO
U TIPOXOJIAIINE Yepe3 BEPILINHY), CEUEHUS 11apa;

UCIOJb30BaTh METOJbl NOCTPOCHUS CEYEHMH: METOJ CIIeJ0B, METOJ| BHYTPEHHEro
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEeH MITOCKOCTH;

JOKa3bIBaTh N€OMETPUUECKHUE YTBEPKICHHUS,

INPUMEHATh TeOMEeTpHuYecKue (aKThl Ui peIIeHUs] CTEepPEeOMETPUUYECKUX 3ajad,
IIPEIIOIATAIOINX HECKOJIBKO IIAaroB PEIICHHUs, €CIIM YCIOBUS NIPUMEHEHHS 3a/aHbl B
SIBHOU U HEesIBHOU (hopme;

pemarp 3aJadd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUIEHMM M HaxOXKICHHE
TFE€OMETPUYECKUX BEJINYMH;

MIPUMEHSATH IPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPU
PELIEHUH CTEPEOMETPUYECKUX 3a/1aY;



NPUMCHATL IIOJYUCHHBIC 3HAHWA Ha MOPAKTHUKC: CpaBHUBATb, aHAJIU3UPOBATL U
OLICHUBATL PCAJIbHBIC CUTyalluU, IPUMCHATh U3YUCHHBIC [IOHATHA, TCOPCMBI, CBOICTBa
B IpOIECCEe IOMCKA pEIIeHUs] MaTeMaTHYeCKH CQOPMYIUPOBAHHONH MPOOIEMBI,
MOJCIHUPOBAThH PCAJIbHBIC CUTyallUW HA A3BIKC I'COMCTPUU, UCCIICAOBATH NOCTPOCHHBIC
MOJIEJIH C HMCIOJBH30BAHUEM T'€OMETPHUYECKHX MOHATHH M TEOpeM, ammapara aiareopsl,
pelaTh MPAKTHYCCKUC 3aaa4u, CBA3AHHBIC C HAXOXKACHUEM I'COMCTPUYCCKHUX BCIIMYHH,
HMCTh IPCACTABJICHHUA 00 OCHOBHBIX JTalax Ppa3BUTUA T'COMCTPHUH KaK COCTaBHOM
JacTu pyHAaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM IpakTny (uudposbie)
KonTtpoJbHbie
n/n NPorpamMmbl Bcero ecKHe o0pa3oBaTte/ibHbIE
padoTsI
padoThbI PECYPChI
Poccuiickas an1eKTpOHHanA
1 BBenenue B crepeoMeTpuio 23 1
wkona (resh.edu.ru)
) B3anmHoe pacnosnoxeHue npsMbIX B 6 1 Poccuiickas 371eKTpoHHasn
IIPOCTPAHCTBE wkosa (resh.edu.ru)
3 [TapannenbHOCTHh NPSMBIX U TJIOCKOCTEN B g Poccuiickas 371eKTpoHHasn
IIPOCTPAHCTBE wkosa (resh.edu.ru)
4 [lepneHMKyYISIPHOCTD NPSAMBIX U 75 Poccuiickas 371eKTpoHHasn
IJTIOCKOCTEMN B MPOCTPAHCTBE wkona (resh.edu.ru)
Poccuiickas 3/1eKTpoHHasn
5 VYTIBl 1 paccTOSTHUS 16 1
wkosa (resh.edu.ru)
Poccuiickas 3N1eKTpoHHan
6 MHororpaHHUKH 7 1
wkosa (resh.edu.ru)
Poccuiickas 3N1eKTpoHHan
7 Bexkrtopsl B mpocTpaHcTBe 12
wkoa (resh.edu.ru)
g [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus 5 ’ Poccuiickas 3N1eKTpoHHan
3HaHUU wkona (resh.edu.ru)
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KJIACC

KoauyecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
PoccuincKkaa aneKTpoHHas
1 AHanutruyeckas TeoMeTpHst 15 1
wkona (resh.edu.ru)
) [ToBTOpEHue, 06001EeHNE U 15 | Poccuitckas 3N1eKTpoHHanA
CUCTEMATH3aINA 3HAHUHI wkoa (resh.edu.ru)
. Poccuinckas 31eKTpOHHas
3 O06BEM MHOTOTPAaHHHUKA 17 1
wkoa (resh.edu.ru)
Poccuinckas 31eKTpOHHas
4 Tena Bpamenus 24 1
wkona (resh.edu.ru)
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 | Poccuinckas 31eKTpoHHas
KPYIJIBIX TEJl wkona (resh.edu.ru)
Poccuitckas 31eKTpoHHas
6 JIBYoKeHUS 5 1
wkona (resh.edu.ru)
7 [ToBTOpEeHUE, 0600IICHNE 1 14 ) Poccuiickas 31eKTpoHHas
cUcTeMaTU3aIys 3SHaHUH wkona (resh.edu.ru)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne ypoxka

Tema ypoka

KoauuecTrBo
JaCOB

OcHoBHbIE IpaBUIIa U300paKEHNS HA PUCYHKE IJIOCKOCTH, apajlIedbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsTHS cTepeoMeTpHur: TOUKa, PsiMasi, TNIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE IIPaBHIIa N300pakeHUs Ha
PHUCYHKE MJIOCKOCTH, MapajlIeIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlousThs: MEPECCKAOIINECA TINIOCKOCTH, IMMEPECCKAIOIIUECA TTpsAMas U IJIOCKOCTh; IMOJIYIIPOCTPAHCTBO

IlonsTHs: MEPECCKAOIHECA TINIOCKOCTH, MEPECCKAIOITHUECS MpAMad U INIOCKOCTb, MOJYIIPOCTPaHCTBO

MHororpaHHUKH, U300pa’keHUe MPOCTEUIINX MTPOCTPAHCTBEHHBIX (UTYp, HECYHIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, H300pa’KeHUE MPOCTEUIINX MTPOCTPAHCTBEHHBIX (QUTYP, HECYHIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIEACTBHUS U3 HUX

0| N | B W

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIECACTBHUS U3 HUX

k| | | k| k[

AKCHOMBI CTepeOMETPHUH U TIEpBbIe CleACTBUS U3 HUX. CrocoObl 3aJaHus NPSAMBIX U MIIOCKOCTEH B
npoctpaHcTBe. O003HaUEHUs IPSIMBIX U TIOCKOCTEN

10

N3o00paxkenue ceueHunit mupamMuabl, Kyba v MpU3Mbl, KOTOpbIE MPOXOAAT yepe3 ux péopa. Mzobpaxenue
repeceyeHus MoJyYeHHbIX MJI0CKoCcTel. PackpammBanue NoCTpOEHHBIX CEUEHUI pa3HbIMU IIBETAMU

11

N3o0paxkenue ceueHunil mupamMubl, Kyba v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux péopa. Mzobpaxenue
NepeceyeH s MOMyYeHHBIX MJI0CKOoCTel. PackpanmBanue mNoCTpOEHHBIX CEUEHUI pa3HBIMH IIBETAMHU

12

N3o00paxkenue ceueHnit mupamMubl, Kyba v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux pédpa. Mzobpaxenue
nepeceyeH s MOMYyYeHHBIX MJI0CKOCTe!. PackpalmBanyue NOCTPOCHHBIX CEUEHUN Pa3HBbIMU [[BETAMU

13

N306pakenue ceueHuit mupaMusl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOJAT yepe3 ux péopa. M3o0paxenue
IIEpECEYECHM MOJYYEHHBIX IIJIOCKOCTEN. PackpalmBaHue NOCTPOEHHBIX CEUEHUI Pa3HBIMU [IBETAMU

14

Meton ciaenoB ajis MOCTPOCHUMA CeYeHUH

15

Meton ciaenoB ajs MMOCTPOCHUSA ceueHuii. CBoiicTBa nepecequI/Iﬁ MPAMBIX U IUIOCKOCTEM




16 Merton cienoB 1 nocTpoeHus ceueHuil. CBOICTBA NepeceyeHH NPSMBIX U TNIOCKOCTEN

17 [Toctpoenue ceuenuii B nmupamuzae, Kyoe no Tpém toukam Ha pédpax. Co3manue BHIHOCHBIX YePTEkKeEH 1
3aMMch H1aroB NOCTPOEHUS

13 [Toctpoenue cevenuii B mupamuae, Kyoe rmo Tpém Toukam Ha pédpax. Co3aHne BBIHOCHBIX YepTeXen U
3aMMch I1aroB NOCTPOEHUS

19 [TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém toukam Ha pédpax. Co3znaHue BEIHOCHBIX YepTexed 1
3aMMch H1aroB NOCTPOEHUS

20 [TocTpoenue ceuenuii B nupamue, Kyoe no Tpém Toukam Ha pédpax. CoziaHue BBIHOCHBIX YepTeXel 1
3aMMch H1aroB NOCTPOEHUS

21 [ToBTOpenue mnanumeTpun: Teopema o MPONOPIUOHATBHBIX O0Tpe3Kax. [logo0ue TpeyroibHUKOB

” [ToBTOpenue mnannmerpun: Teopema Menenas. PacueTsl B cedeHUAX Ha BBIHOCHBIX YepTexkax. Mcropus
Pa3BUTHS IIJIAHUMETPUH U CTEPEOMETPUN

23 Kontponbnas paborta "Akcuomsl crepeomerpun. Ceuenus"

24 B3anmHoe pacnosnoxxeHue npsMbIX B mpocTpaHcTBe. CkpeniuBaroniyecs npsmele. [IpuzHaku
CKPEIIMBAIOIIKXCS NPAMBIX. [lapaiienbHble IpsMbIe B IPOCTPAHCTBE
TeopeMa o CyleCTBOBaHUU U €IMHCTBEHHOCTH MPSIMOM MapajuieibHON JaHHOUW MPSMOM, TPOXOIAIIEH

25 yepe3 TOUKY MPOCTPAHCTBA U HE JIeXkalled Ha TaHHOUW npsiMoil. JIleMMa o nepecedeHnu napasuieibHbIX
IPSIMBIX TUIOCKOCTBIO

26 [TapamnenbHOCTB TpeX NpsIMBIX. Teopema 0 TPEX MapajuieNbHbIX NPAMBIX. Teopema 0 CKpeIuBaroIuXCs
IIPSIMBIX

7 [TapannensHoe nmpoexTrupoBanue. OCHOBHbBIE CBOICTBA NapalljieIbHOIO IpoeKTUpoBaHus. M300paxenune
pa3HbIX (UTyp B MapasieNbHON MPOEKIUH

28 IlenTpanpHas npoekuus. YToJl ¢ COHAIIPABIEHHBIMHA CTOPOHAMM. YTOJI MEXY IPSIMBIMU

29 3aJauy Ha JOKa3aTeJIbCTBO U UCCIIEI0OBAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30 [TonsaTHA: NapamIenbHOCTh NPSAMOM U IFIOCKOCTH B IPOCTpPaHCTBE. [Ipru3Hak napaiienbHOCTH NPSIMON U
mockoctu. CBOMCTBA MAapaJlJIEIbBHOCTH NPSAMON U TNIOCKOCTH

31 I'eoMeTprueckre 3a1aun Ha BRIYMCIIEHHUE U I0KA3aTEIbCTBO, CBA3aHHbIE C TAPAJIIIEIBHOCTBIO IIPSMBIX U




IIJIOCKOCTEN B IIPOCTPAHCTBE

ITocTpoenue ceueHus, IPOXOAAIIEro Yepe3 JaHHYIO0 IIPSIMYIO Ha YepTeXkKe U MapajuIesIbHOIO IPYrou

32 npsiMoi. Pacuér oTHOMIEHUI !
13 [MapannenpHas MpOeKIXs, TPUMEHEHUE JUTS TOCTPOSHUS CeUeHUi KyOa n napaienenumnena. CBoHcTBa |
napajuieJienunes1a u IpusMbl
34 [TapannensHblie muockocTu. [Ipu3HaKy mapanaenbHOCTH IBYX IUNIOCKOCTEMN 1
35 Teopema o napamieabHOCTH U €IMHCTBEHHOCTHU TUNIOCKOCTH, TPOXOJIAIIEH Yepe3 TOUKy, He |
MIPUHAUISKALYIO JAHHOM INIOCKOCTH U CIIEJICTBHS U3 HEE
36 CpoiicTBa napayuieabHbIX MJIOCKOCTEN: O MapayIeIbHOCTH NMPSAMBIX IIEPECEUECHUs TP EPECEUEHUN ABYX |
MapajuIeIbHbIX NIOCKOCTEN TPEThEU
37 CBoiicTBa mapaJlIebHBIX TUIOCKOCTEH: 00 OTpe3Kax MapauieTbHbIX MPSMBIX, 3aKITI0UEHHBIX MEXKTY |
napajuiebHBIMU IJIOCKOCTSAMU; O MEPECEUEHUH MPSAMO ¢ IBYMs NMapaljieIbHBIMU IJIOCKO CTSIMU
38 [ToBTOpenue: Teopema [Mudaropa Ha mmockocTu 1
39 [ToBTOpEHUE: TPUTOHOMETPHS MPSMOYTOJIBHOTO TPEYTrOJIbHUKA 1
40 CBoiicTBa Ky0a U MPSMOYTOJIBHOTO TapaljIeIeue/1a 1
41 Brruncnenue aiMH 0TpEe3KOB B KyOe M TPSIMOYTOJIbHOM TapalljIe/IeTUIIEIe 1
42 [TepieHAMKYAAPHOCTD MPSIMOM U TIOCKOCTHU. [IprU3HaK NepHeHIUKYISIPHOCTH MPSIMOU U TIIOCKOCTH 1
43 [TepieHAMKYAAPHOCTD MPSIMOH U TIOCKOCTHU. [Ipr3HaK NepHeHIUKYIIPHOCTH MPSIMOU U TIIOCKOCTH 1
m Teopema 0 CcylmecTBOBaHUM U €IMHCTBEHHOCTH MPSAMOM, IPOXOAAIIEH Yepe3 TOUKY POCTPAHCTBA U |
MEPIEHIUKYISIPHON K TUIOCKOCTHU
45 [InockocTu U NepneHAUKyISIpHbIE UM MPSIMbIE B MHOTOTPAaHHUKAX 1
46 [InockocTu U NepneHAuKyISIpHbIE UM MPSIMbIE B MHOTOTPaHHUKAX 1
47 [lepnenaukynsp u HakinoHHas. [locTpoeHne nepneHauKyIspa U3 TOUKH Ha TIPSIMYIO 1
48 [lepnennukynsap u HaknoHHas. IlocTpoenune nepneHanKymnspa U3 TOYKH Ha MPSIMYIO 1
49 Teopema o Tpéx nmeprneHAuKyIspax (MpsiMas u oOpaTHAs) 1
50 Teopema o Tpéx nmeprneHAUKyIsApax (MpsMas u oOpaTHast) 1
51 VYTroa MexXIy CKpEeIIMBAIOIUMHUCA MPSIMBIMU 1




52

ITonck neprneHMKyIspHBIX IPSMBIX ¢ IOMOIIBIO IIEPIIEHIUKYISIPHBIX IUNIOCKOCTEN

1

53 OpToroHanbHOE IPOEKTUPOBAHNE 1
54 [TocTpoenue ceuenuii Kyoa, MpU3Mbl, IPaBUIILHOM MUPAMU/IbI C TIOMOLIBI0 OPTOTOHAILHOM NMPOEKINH 1
55 [TocTpoenue ceuenuii Kyoa, MpU3Mbl, IPaBUIbHON MUPAMUbI C TOMOILBIO OPTOrOHAIBHON POEKIUU 1
56 CummeTpus B TPOCTPAHCTBE OTHOCUTENBHO TUIOCKOCTH. [1II0CKOCTH CUMMETPHUil B MHOTOTPaHHHUKAX 1
57 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U INIOCKOCTH KaK CIEACTBUE CUMMETPUHN 1
58 [IpaBuiIbHBIE MHOTOTPaHHHUKHU. Pacd4€T paccTosHUN OT TOYKHU J0 TNIOCKOCTH 1
59 [IpaBuiIbHBIE MHOTOTPAaHHUKU. Pacd€T paccTOSHUN OT TOYKU J0 INIOCKOCTH 1
60 CriocoObl ONYCTUTH NEPIEHANKYIISAPBI: CAMMETPHUS, CABUT TOYKHU IO MapaljIeIbHOM MpsMOit 1
61 CuBur no HenapayIeNbHOU MPSMOM, U3MEHEHHUE PAaCCTOSTHUN 1
62 KonTponbHas pabota "B3aumHoe pacnosoxkeHue NpsSMbIX U IJI0CKOCTEN B IpOCTpaHCTBRE" 1
63 [ToBTOpEHUE: Yroa Mex 1y NpsIMbIMU Ha MJIOCKOCTH, TPUTOHOMETPHUS B TPOU3BOJILHOM TPEYTOJIbHUKE, |

TE€OpeMa KOCUHYCOB
64 IToBTOpEHME: YrOa MEKIY CKPEIIUBAOIIUMHUCS NPSIMBIMU B IIPOCTPAHCTBE 1
65 I'eomeTpuyeckre METOIbI BBIYUCICHUS Yrila MEK Y IPSIMBIMA B MHOTOTPaHHUKAX 1
66 JByrpanubiii yroj. CBOMCTBO JUHEUHBIX YIJI0B IBYTPAaHHOIO YIJia 1
67 [TepnenaukynspHbie I0cKoCcTH. CBOMCTBA B3aUMHO MEPIEHANKYIISIPHBIX MIIOCKOCTEN 1
68 IIpu3Hak nepneHIuKyJIIpHOCTHU IJIOCKOCTEN; TEOPEMA O MPSMOM IEpECEUeHUs ABYX INIOCKOCTEN |

NEPIECHIUKYIIAPHBIX TPETHEHN IIOCKOCTH
69 [IpsiMoyrombHbIN napajuienenunen; Kyo; n3MepeHus, CBOICTBAa NPSIMOYTOJIBHOTO Mapajulesenumneaa 1
70 Teopema 0 AuaroHanu NpsSMOYIOJBHOTO MApaAJUIENICUIIENA U CIEICTBUE U3 HEE 1
71 CrepeoMeTpruecKre U NPUKIAIHBIE 33Ja4l, CBA3AHHBIE CO B3AUMHBIM PACIOJIOKEHUEM MPSMBIX U |

IIJIOCKOCTH
72 [ToBTOpEHME: CKpEIMBAIOLIUECS NPAMBIE, TApAJUIEIbHBIE INIOCKOCTH B CTAHJAPTHBIX MHOTOTPAHHUKAX 1
73 [Tapa nmapaynenbHbIX II0CKOCTEN HAa CKPEIIMBAIOIIMXCS IPSAMBIX, PACCTOSTHUE MEKY CKPEIMBAIOIIUMUCS |

MPpsAMBIMHA B ITPOCTBIX CUTYyAlIUAX




74 PaccrosiHMe OT TOYKM 10 TUIOCKOCTHU, PACCTOSIHUE OT IIPSIMOM 10 TUIOCKOCTH 1
75 Boruncnenue paccTosIHUN MeX Ay CKPELIMBAIOIIMMUCS IPSIMBIMU C IOMOILBIO IEPIEHIUKYISPHOI |
IJI0OCKOCTH
76 TpéxrpanHblii yroi, HepaBeHCTBA sl TpeXrpaHHbIX yriioB. Teopema [Iugaropa, TeopemMbl KOCHHYCOB H |
CHUHYCOB I TPEXIPAHHOTO yria
77 DneMeHTHI c(hepruIecKOi TeOMETPHH: T€0e3UUECKUE TMHUN Ha 3eMiie 1
78 Kontponsnas padota "Yriasl u pacctossHus" 1
79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK U €T0 3JI€MEHTHI" 1
80 [Inpamua. Bunel nupamua. [IpaBunbeHas nupamuaa 1
81 [Ipusma. IIpsamas u HaknoHHas npusmsl. [IpaBuiibHas nmpuzma 1
82 [Ipsimoii mapainnenenumnes, NpsIMOYroJIbHBIN Napasuienenunen, Kyo 1
83 Beimykneie MHOrorpanHuku. Teopema Diinepa 1
84 Brinyknsie MHOrOrpanHuku. TeopeMa Diinepa. [IpaBunbHbIe U OTYNPaBUIbHBIE MHOTOTPAHHUKHI 1
85 KonTtponbHas padota "MHuororpanHuku" 1
86 [TonsiTue BeKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMma BEKTOpPOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBuno napannenenunena 1
90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1
91 Paznoxenue BekTopa 1o 0azucy Tpéx BEKTOPOB, HE JISKALIUX B OAHOM MJIOCKOCTH 1
92 CkansipHO€ poU3BEICHUE 1
93 Brruncnenue yria Mex1y BEKTOpaMu B IPOCTPAHCTBE 1
94 IIpocTenmue 3aga4n ¢ BEKTOPAMHU 1
95 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1
96 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1
97 IIpocTenmue 3aga4n ¢ BEKTOPaMHU 1




98 O06o01IeHne 1 cucTeMaTu3aus 3HaHu! 1
99 O06o001IeHre U cUCTeMAaTH3alus 3HAHHIA 1
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O060011IeHe U CUCTEMAaTHU3aIMs 3HAHUIMA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne
Tema ypoka KoaunuecTBo
ypoOKa
4acoB
1 [ToBTopenue tems! "KoopauHaTsl BeKTOpa Ha MJIOCKOCTU U B IPOCTPaHCTBE" 1
2 [ToBTOopenue Tems! "CkalisipHOE IPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mexy BEKTOpaMH B IPOCTpaHCTBE" 1
4 [ToBTOpenue Tems! "YpaBHeHHE MPSAMOM, TPOXOSIIEN Yepe3 1Be TOUKU" 1
5 YpaBHEHUE IJIOCKOCTH, HOPMaJib, ypaBHEHUE MIJIOCKOCTH B OTpE3Kax 1
6 YpaBHEHHE TIOCKOCTH, HOPMaJib, ypaBHEHHE TJIOCKOCTH B OTpE3Kax 1
7 BektopHoe npounsBeneHne 1
8 JIuneliHbIE HEPABEHCTBA, JIMHEWHOE TPOrPaMMHUPOBAHUE 1
9 JIuHeliHbIE HEPABEHCTBA, JTMHEIHOE MPOTPaMMHUPOBAHUE 1
10 AHAJIUTUYECKUE METOJBI pacu€Ta yriia MeXy NPsIMbIMA B MHOTOTpaHHUKAX 1
11 AHAJIUTUYECKHE METOJIBI pacu€Ta yriia MeXay MIIOCKOCTIMH B MHOTOTpaHHUKAX 1
12 dopmysia pacCTOSIHUA OT TOYKH JI0 TIJIOCKOCTH B KOOPAMHATAX 1
13 Haxosxenue paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1
14 Haxoxnenue paccTositHUi OT TOYKH JI0 TVIOCKOCTH B MPAaBWJILHON MUPaAMUJIE 1
15 KonTtponbHas padoTa "AHaTuTHYECKaAs TeOMETPHS" 1
16 CeueHrs MHOTOTPAHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHI 1
17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIETIOB 1
18 CeueHunss MHOTOTPAaHHUKOB: CTaHIAPTHBIE INIOCKOCTH, IEPECEUEHUS MPSAMBIX U INIOCKOCTEMN 1
19 [TapannenpHble TpsIMbIE U IJIOCKOCTH: NapaJlJIeIbHbIE CEYEHUS 1
20 [TapannenpHble TpsIMbIE U MJIOCKOCTH: PACUET OTHOUIEHUH 1
apaJiyieNbHbIE MPAMBIE U TUIOCKOCTHU: YTJIbI MEX/1Y CKPEIIMBAIOIIUMHUCS TPSIMbIMU
21 I1 1
22 [lepnenaukynsipHbIE TPSAMBIE U INIOCKOCTU: CTaHJAPTHBIE MAPhl MEPIEHINKYISAPHBIX IJIOCKOCTEN U MPSIMBIX, 1




CUMMCTPUHU MHOTOT'PAHHHUKOB

23 [IepnieHquKyIISIpHBIE IPSAMBIE U IUNIOCKOCTU: TEOPEMA O TPEX MEPIEHIUKYIIApAX 1
24 [lepnienqukynsipHbIE TIPSAMBIE U TUIOCKOCTHU: BHIYUCIICHUSI IJTHH B MHOTOT'PAaHHUKAX 1
25 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIEHUKOB, (DOPMYJIBI JUTS TUIOMIACH, COOOpaKEHUS 1100 0MS 1
26 [ToBTOpEHUE: TUIOIIA MHOTOYTOJIBHHKOB, (DOPMYJIBI JIJIS TUTOINAJICH, COOOPaKEHUS 10 100HsI 1
27 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIBHUKOB, (POPMYJIBI JUTsl TUIOIIAAeH, COOOpakeHUs 1101001 1
73 [Tnomaau cedyeHUt MHOTOTPAHHHUKOB: TIJIOMIAIN TTOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKeHUs |
no00us
79 [Tnomaau ceyeHnt MHOTOTPAHHUKOB: TJIONIAIN TOBEPXHOCTEN, pa3pe3aHus Ha YacTH, COOOpaxKeHus |
noxoous
30 KontponbHas pabora "[loBTOpeHne: MHOTOIpaHHUKHU, CEYEHNS MHOTOTPaHHUKOB" 1
31 O6bEM Tema. O0BeM PSAMOYTOJIBHOTO Mapajuiesienuneaa 1
32 3amauu 00 yaABOeHUH Ky0a, 0 KBajpaType Ky0a; O TPUCEKITUHU yriia 1
33 CrepeomMeTpriecKue 3a/1a4M, CBI3aHHBIE C 00BEMOM MPSMOYTOJIBHOTO MapajuiesenuIe1a 1
34 [IpuknagHbie 3291, CBSI3aHHBIE C BEIYACIEHUEM 00bEMA MPSIMOYTOJILHOTO Tapaljieenuneaa 1
35 O0BEM TIPSIMOI TPU3MBI 1
36 CrepeoMeTpHuueckye 3a/1auu, CBA3aHHbIC C BBIYMCICHUEM 00bEMOB MPSIMON MTPU3MBI 1
37 [Ipuknagabie 331291, CBI3aHHBIE C 00BEMOM MPSIMOU MPU3MBI 1
38 Brruncienue o0EMOB TeN ¢ MOMOIIIBIO OTpeieIEHHOT0 HHTerpaia. O0bEM HAKIIOHHOW TTPU3MBI 1
39 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONpeeEHHOro nHTerpana. O0bEM nupamMuabl 1
40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/] C OOIIUM YIIIOM 1
41 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/] C OOIIUM YIIIOM 1
42 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1
43 CrepeoMeTpHrueckue 3a/1a4u, CBSI3aHHbIE C 00bEMaMU MTUPAMHU/IBI 1
44 [Mpuknanueie 3ana4yn mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM HAKIIOHHOW MTPU3MBI 1
45 [Ipuknanueie 3anaun mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM MUPAMUIBI 1




46 [Tpumenenne 006bEMOB. Brrunciaenne paccTosHUS 0 MI0CKOCTH 1
47 KonTtponsHas padota "O6bEM MHOTOrpaHHHUKA" 1
48 Hunuuapudeckas TOBEPXHOCTh, 00pa3yrouye MUIMHAPUIECKON MOBEPXHOCTH 1
49 Huwmanap. Ipsmoit kpyroBoit nunuuap. [nomans moBepxHOCTH HMIIMHAPA 1
50 Konnueckas noBepxHOCTh, 00pa3yromimue KoHnueckoi nosepxuoctu. Konyc 1
51 Ceuenne KOHYyca TNIOCKOCTHIO, TAPAJIETHHOM IMIIOCKOCTH OCHOBAHMS 1
52 VYceuénnslil koHyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1
53 [Tmomaas 60KOBOM MOBEPXHOCTH U TIOJIHOM MOBEPXHOCTH KOHYCA 1
54 [Tmomans 60KOBOM MOBEPXHOCTH U TIOJHOM MOBEPXHOCTH KOHYCA 1
55 CrepeoMeTpHrueckye 3a/1aui Ha JOKa3aTeIbCTBO U BHIYMCIEHUE, TIOCTPOCHUEM CEYeHUI HUINH]IpA, KOHYyCca 1
56 CrepeoMeTpHuueckre 3aJ1aui Ha J0Ka3aTeIbCTBO U BHIYMCIEHUE, TIOCTPOCHUEM CEUCHUN IUIMHPA, KOHYyCa 1
57 [IpuknagHeie 3a1a4u, CB3aHHBIE C UIUHIPOM 1
58 [IpuxnagHeie 3a1auu, CB3aHHBIE C IIUITUHIPOM 1
59 Cdepa u map 1
60 [Tepeceuenue chepsrl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miaockocteio. Bua u nzobpaxenue |
mapa
61 [Tepeceuenue chepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miaockocteio. Bua u nzobpaxenue |
mapa
62 VYpauenue chepsl. [Tnomanp chepsl 1 e€ yactei 1
63 Cummetpus cdepsl 1 mapa 1
64 CrepeoMeTrpHuueckue 3aJ1aui Ha JOKa3aTeIbCTBO U BHIYHMCIICHHUE, CBSI3aHHbBIE CO c(hepoil U mapom, |
MIOCTPOCHUEM UX CEYEHHI MIO0CKOCTHIO
65 CrepeoMeTpHruecKue 3a/1a4i Ha JOKa3aTeIbCTBO U BHIYKMCICHUE, CBSI3aHHBIE CO C(hepoii U mapoM, |
IIOCTPOEHUEM HUX CEYEHHH MIIOCKOCTHIO
66 [Ipuknanueie 3a1a4n, cBsi3aHHbIE cO chepoii U mapom 1
67 [ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH, BHIYUCICHHS B OKPY>KHOCTH, CTaHAAPTHBIE TIO00US 1




68 Paznuunbie KOMOMHALIMY TEJ BPAIIEHUS! © MHOTOIPaHHUKOB 1

69 3anauu o Teme "Tena u moBepXHOCTH BpamieHus" 1

70 3amauu o Teme "Tena u moBepXHOCTH BpamieHus" 1

71 KonTponbnas pabdora "Tena u noOBEpXHOCTH BpaleHUs " 1

72 O6bEm unuHApa. Teopema 06 00bEME MPSIMOTO LIUITUHPA 1

73 Brruucnenue 00bEMOB TeN ¢ MOMOIIBIO OTpeieIEHHOT0 nHTerpana. O0bEM KoHyca 1

74 [Tnomaau 60KOBOM ¥ MOJTHOM MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTpHuueckre 3a/1aui, CBA3aHHbIE C BIYMCICHUEM 00bEMOB IWIMH/PA, KOHYCa 1

76 [Tpuknagasie 3agaun mo Teme "OOBEMBI U TUIOIIAIN MIOBEPXHOCTEH Ten" 1

77 O6bEM mrapa u mapoBoro cektopa. Teopema 06 06béme mapa. [Lnomans chepsl. CTepeomeTpuueckue |
3aJlaud, CBsSI3aHHbIE C BBIYUCIIEHHEM 00BEMOB 11apa, IIapOBOTO CErMEHTA U IIapOBOI0 CEKTOpa

73 [Tpuknagaeie 3agaun mo TeMe "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM Iapa M OO ChEephI. |
CooTHoIEHNS MEX Y IJIOIIAIMU IOBEPXHOCTEHN U 00bEMaMU MOJOOHBIX TEJ

79 [TomoOHbIe Tena B mpocTpancTBe. M3aMenenne o0néma nipu mogooun. CtepeoMeTpruiecKue 3a1au, |
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB TEJ U IUIONIa/Iei MOBEPXHOCTEH

80 KonTtponbnas padota "[1nomany moBepXHOCTH U 00BEMBI KPYIJIBIX Te" 1

81 JIBmwxenus npoctpancTBa. OtoOpakenus. JBmwkeHns u paBeHCTBO (puryp. O0mue cBoWCTBa IBHKCHUN 1

2 Bune I[BI/I}KeHI:Iﬁ: napajuleIbHbIA EPEHOC, LIEHTPAJIbHAS CUMMETPUS, 3epKaJIbHAas CHMMETpPHUSI, TOBOPOT |
BOKPYT NpSAMOI

83 [IpeoOpazoBanus nogo6us. [Ipsmas u cdhepa Ditnepa 1

84 I'eoMeTrpuueckue 3aaun Ha TPUMEHEHUE IBUKEHUS 1

85 KontponbHas padota "BekTopsl B mpocTpancTBe" 1

26 O6o6maromniee noproperue 11 nonstuii u MmeTon0B Kypca reomerpun 10—11 kiaccoB, cuctemaTu3anus |
3HaHui: "[lapannenbHOCTh NPSIMBIX U MIJIOCKOCTEHN B MpocTpaHCcTBE"

g7 Ob6o6maromiee noBroperue 11 nousTuit 1 MeTo 0B Kypca reomerpun 10-11 kinaccoB, cucteMaTu3anys |
3HaHM: "BekTopsl B mpocTpaHcTBE"

88 Ob6o6maromiee noroperue 11 noustuit 1 MeTo 0B Kypca reomerpun 10—11 kmaccoB, cucteMaTH3ays 1




3HaHMi: "BekTopsl B mpocTpaHcTBE"

29 Oo6o6maromee moroperue 11 nmoustuit 1 MeTo0B Kypca reomerpun 10—11 kmaccoB, cucreMaTu3anus |
3HaHwmii: "O0beM MHOTOTpaHHHUKA"

90 Ob6o6maromee moroperue 11 monsituit 1 MeTo 0B Kypca reomerpun 10—11 kmaccoB, cucteMaTH3aus |
3HaHwmii: "O0beM MHOTOTpaHHHUKA"

91 O6o6mmaromniee noproperue 11 nonstuii u MmeTonoB Kypca reomerpuu 10—11 kiaccos, cuctemaTu3anus |
3HaHui: "[lnomaan moBepxXHOCTH U 0OBEMBI KPYTIIbIX TEN"

9 O6o6mmaromniee noproperue 11 nonstuii u MmeTonoB Kypca reomerpun 10—11 kiaccoB, cuctemaTu3anus |
3HaHui: "[lnomaan moBepxXHOCTH U 0OBEMBI KPYTIIBIX TEN"

93 Hrorosas koHTpoJIbHAs paboTa 1

94 HToroBast KOHTpOJIbHAs paboTa 1

95 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS 3HAHUT 1

06 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U 1
KOMIBIOTEPHBIX TEXHOJIOT U1

97 HcTopust pa3BUTHS CTEpEOMETPUN KaK HAYKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U |
KOMIIBIOTEPHBIX TEXHOJIOT U1

08 HcTopust pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U |
KOMIBIOTEPHBIX TEXHOJIOTHUI

99 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U |
KOMIBIOTEPHBIX TEXHOJIOTHUI

OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99
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MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
I'eomerpus, 10-11 knacesl/ Atanacsa JI1.C., bByryzos B.®., Kagomues C.b. u apyrue,
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- Metonuueckue pekoMmennanuu K yaeouuky Aranacsia JI.C. 10-11 kmacchr;
- [loypounoe mianupoBanue kK yueOHuky Aranacsa JI.C. 10-11 kmacchr
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