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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBisieTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro oOIIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukjia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe TpU  HM3YyYCHUH OOYYAIOIIMMUCS TOHSATHUHBIX OCHOB T'E€OMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIb3YIOTCSL IPU PEIICHUU 33Ja4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Heab ocBoeHust mporpaMMbl yueOHOro Kypca «l'eoMerpusi» Ha yriiyOJ€HHOM YpOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHUM T'€OMETPUH, Kak
cocTaBJsifoOLIEN NpeaMeTHOM oOmactu «MaremaTnka M HHPOpMATHKa» dYepe3 obecreyeHue
BO3MOXHOCTU TNMPUOOPETEHUs M HUCHOJIb30BaHUsA 0oJiee TIIyOOKHX TNeOMETPUYECKMX 3HAHUN U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo MNpo(eccrOHaTIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IpropuTeTHBIMH 3a1a4aMM Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE, PacIlupPsIIOIINMHU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUs O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYpbl U
(hopMHpOBaHHME OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpoBaHHE TPEACTABIEHUS O MPOCTPAHCTBEHHBIX (Urypax KaK O BaKHEHIINX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh W M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reéOMeTpHUH;

(opMupoBaHHE YMEHMsI BJIAJIETh OCHOBHBIMM MOHATHUSAMU O MPOCTPAHCTBEHHBIX (PUTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX HNPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B peEabHOM MHpe
MHOTOI'PaHHUKH U TeJla BPaLleHUs, KOHCTPyUPOBATh T€OMETPUUECKHE MOJIEIIN;

¢dbopMupoBaHME  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCHOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (opMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

(dbopMupoBaHME YMEHMs BIAJETh METOJAAMHU J0KA3aTEeNbCTB U AJITOPUTMOB pELICHHS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTeNIbHbIE PACCY)KJICHHS B XOJ€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAaCCYXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], HHTepeca K U3y4EHHIO T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI€OMETPHM: YMEHHUs
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YYEHHUH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJENHUPOBAHUS PEAIbHBIX CHUTYyalUi, HCCIeIOBaHUs
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOJYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Kinaccax sBisoTcs: «lIpsMble W TUIOCKOCTH B TPOCTpaHCTBe», «MHOrorpaHHukm», «Tema
BpaleHus», «BEeKTOpbI U KOOPAMHATHI B TPOCTPAHCTBEY, «/IBHKEHUS B IIPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayonEéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHHUAM Y4eOHOTO Kypca, a (OpMHpOBaHHME JIOTHUYECKHX YMEHHUI
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylIbTaTaM  OCBOCHHS
®OenepanbHON paboueill MPOrpaMMbl, paclpeieNEHHbIM N0 rojaM O00y4eHHs], CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSMM M HaBbIKAMU IIOCJIEIOBAaTEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3/aTh YCIOBHA I qudQepeHnranud oO0ydeHUs, MOCTPOSHHS WHAWBUIYATbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYaIOIIUXCS K MPOJOJDKEHUI0 M3yYeHHUs MaTeMaTUKU ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXy OOIMKM M TPOQECCHOHATBHBIM
o0pazoBaHUEM.

Ha usydenne ydeOHOro Kypca «l'eomerpusi» Ha yriiyOJ€éHHOM ypoBHE oTBomuTcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B Heenio).



COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHoe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
cKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NapajuleibHbIE MpPSMbIE B MPOCTPAHCTBE, MAapaJlICIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue Guryp B mapajuieabHON MPOEKIMU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YroJl
MEeXAy HpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapajuleNbHble IJIOCKOCTH,
CBOICTBa NapaJuleabHbIX IIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepnieHqUKYISIPHOCTE  TIPSIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISIPHBIC TIPSMBIE B
MIPOCTPAHCTBE, MpsAMbIE MapajUleibHble U MEPHeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPIEHIUKYIISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOW NEepHeHAUKYJIAPHON
mwiockocTu. OpTOroHanbHOE MpoeKTUpoBaHUe. [lepneHAuKyIsp U HAKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK NMEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTIabl B IPOCTPAHCTBE: YIoJl MEXIY MPSIMOM U IIJIOCKOCTBIO, IBYTPAHHBIN yroJ, JUHEHHBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JIJIsl TPEXIPAHHOTO YIJIa.

MHOrorpaHHMKN

Buznbl MHOrorpaHHMKOB, pa3BEpTKa MHororpaHHuka. [Ipm3sma: n-yronpHas mnpusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSIMOYTOJIbHBIM THapajulesienune] W ero cpoicrBa. Kparyaillime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpocrpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi MTUpaMua, MpaBuibHas U yceu€HHas nupaMubl. CBoiicTBa pédep U OOKOBBIX TpaHeit
MpaBUJIbHOM nupaMubl. I[IpaBuibHBIE MHOTOIpDaHHUKH: IMPAaBWIbHAs MpPU3Ma M IpaBUJIbHAs
NMpaMuia, mpaBuiIbHas TPEYrojbHas MUpaMUAa U MpaBUIbHBINA TeTpadap, Ky0. [Ipeacrasnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCASP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U TMOJHOW MOBEPXHOCTH MPSAMOM NIPHU3MBI, IUIOIIA[b OCHOBAaHWI, Teopema o
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
MpaBUIILHOM TUpPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPaHHUKE: CHMMETpPUsl NapajUienenunena, CUMMETpUs
MPaBUIIbHBIX MTPU3M, CHMMETPHUSI MPABWIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpPAaBJICHHbIE U TMPOTUBOIOJIOKHO HAIpPABICHHbIE BEKTOpPHIL. PaBEHCTBO
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BEKTOPOB. JIeHCTBHUS C BEKTOpAMM: CJIOXKEHHWE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOXKEHHME BekTopa Ha uuciao. CBoiicTBa cioXeHUs BekTopoB. (CBoiicTBa
YMHOKEHHUS BEKTOpa Ha uyncio. [IoHAaTre KomIuiaHapHble BEKTOpHI. [IpU3HaK KOMILUIAaHApPHOCTH
Tpé€x BekTOopoB. [IpaBuino mnapawienenunena. Teopema O pPasjioKEHUH BEKTOpA MO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsmMoyrosbHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJIMHATaAMH BEKTOpPAa M KOOpAMHATaMHU TOYEK. YTOJI
MEXy BekTopamu. CKalispHOE TPOU3BEICHIE BEKTOPOB.

11 KJIACC

Tena Bpamenust

ITonsaTus: MUWIMHAPHUYECKad MOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)epI/I‘-IGCKaX
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIH
KOHYyc, cdepa, map. BzaumHoe pacnonoskenue cdepsl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K
cdepe. M300paxeHune Ten BpaleHus Ha MiIockocTu. Pa3BépTka munHapa u konyca. CummeTpus
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napajuienenunena U cieactBus w3 He€. OObEM MpsIMON M HAKIOHHOW MPU3MBI, NUIUHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U apoBOro CETMEHTA.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'pPaHHHKOB. HpmMa, BIIMCAHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO0. [IoHATHE MHOTOrpaHHHKA, OTIMCAHHOTO OKOJIO chepsl, chepbl, BIUCAHHOMN B
MHOT'OTPaHHUK WJIU TEJIO BPAILCHUS.

[Tmomank MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomanas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHOmIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemenue 3amad Ha IJIOCKOCTH C HCIOJIb30BaHHEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoenne ceyeHMH MHOTOTPAHHHMKOB M TEJI BpalICHUs: CEYEHHS LWIMHIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHUs KOoHyca (mapajuielbHble OCHOBAaHUIO H
MIPOXOJIALINE Yepe3 BEpLIMHY), CEUCHHS Ilapa, METOJbl MOCTPOCHHUS CEUEHUM: METOJ CIE/IOB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO/I IEPEHOCA CEKYILEN IITIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B pocTpancTBe. Onepanny HaJ BEKTOpaMu. BEeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOK€HHUs. l[IpsMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOMA MpHU
pEeLIEHUU TEOMETPUYECKUX 3a]au.

JBu:keHusI B IPOCTPaAHCTBE

JBuxenuss mpoctpanctBa. OrtoOpakenusa. J[IBwkenuss u paBeHCTBO ¢uryp. OOmiue
CBOWCTBA JBWXEHUU. Buabl NBWXKEHMI: NapaieNbHbI NEPEHOC, LEHTpajbHas CUMMETPHS,
3epKaJIbHasi CHMMETpPHs], IOBOPOT BOKpYr mpsMoil. [IpeobpazoBanus nogodus. [Ipsmas u cdepa
Oinepa.



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

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa:kianckoe BociMTaHME:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MIMM  OOyJaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHH, NpPOLEAYp TPakKIaHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJECHWCTBOBATh C COLMAIbHBIMM WHCTUTYTAMH B
COOTBETCTBHUU C UX (PYHKIUSIMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTEMaTUKOB M POCCUMCKONW MATE€MaTHYECKOW WIKOJbI, HCHOJIb30BAHUE ATUX JOCTHKEHUU B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) acTeTYeCKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peEIICHUH, pacCyXICHUH, BOCIPUUMYHBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYJOJIO0US, HHTEPEC K pa3NuyHbIM chepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HA COCTOSHUE MNPUPOJHOW M COLMAIBHOM Cpelbl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpefpl, MIaHUPOBAaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN AJIs1 OKPY/KAIOIIENH Cpeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJIOBEYECKOM ACATEIIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHUS LUBUIIU3ALINM,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCAIbHbIE YUeOHbIE el CTBHUS

Ba3oBble jornyeckue neicTBus:

BBISIBIISITh U XapaKTEPU30BaTh CYIICCTBCHHBIC MMPHU3HAKA MAaTEMaTHYCCKHUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy TMOHATHUAMH, (OPMYIUPOBATH ONPEACICHUS TOHSITHH,
YCTaHABIIMBATh CYIIECTBCHHBIN NpH3HAK KJIACCU(UKANNA, OCHOBAHHUS I OOOOIICHHS U
CpaBHCHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPHHUMATh, (POPMYJIIHPOBATH W MPEOOPA3OBBIBATH CYKICHHS: YTBEPIUTCIBbHBIE W
OTpHUIATENIbHBIC, SMHIYHBIC, YaCTHBIC M OOITHE, YCIIOBHBIC,

BBISBIISATh MaTEeMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W TPOTHBOpPEYHS B (akTax,
JTAHHBIX, HAOMIOACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTEPUU JUIS  BBISIBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJIE30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh croco0® pemieHus Y4eOHOW 3amauM  (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOIANIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJCIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMNPOCHL, (PUKCUpYIOIIKE MPOTUBOpEeUYUe, MNpobieMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBICHUS, IMPOLIECCa, BBIIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKKE BBIABUTATh MPEINOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISIT JIeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMIPOC U AJIS
pelIeHus 3a1a4H;

BBIOMpaTh MH(OpPMANMIO U3 HCTOYHUKOB  PA3JIMYHBIX THUIIOB, aHAJIW3HPOBATh,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;



CTPYKTYypUpOBaTh  WH(POpMAIMIO, MPEACTaBIsATh €€ B  pa3iuuHbix  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OIICHUBATh HAI&KHOCTh HWHPOPMAIUU TIO CaMOCTOATEIHLHO  CPOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE eliCTBUS

Oo0menmne:

BOCIIPHHUMATh W (DOPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHH C YCIOBHUSMHU H IICIISIMU
oOmIeHMs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHSI B YCTHBIX M MHUCHBMEHHBIX
TEKCTax, JaBaTh TOSCHCHUS TI0 XOJy peHmIeHHUS 3a7adyd, KOMMEHTHPOBATH TOJyYCHHBIN
pe3yabTarT;

B XoJie OOCYXKIEHMs 3a7aBaTh BOINPOCHI MO CYLIECTBY O0OCYXJaeMOil TeMbl, MPOOJIEMBI,
pemaeMoil 3a7auu, BbICKa3blBaTh WJEH, HAlIEJICHHbIE HA MOWMCK PELICHMsS], COTNOCTAaBISATh CBOU
CYXKJIEHUSI C CY)KJICHUSIMU JIPYTUX YYAaCTHUKOB JHAIOra, OOHAPYKMBATh Pa3IMUU€ M CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIaCcHsl, CBOU BO3PAKECHUS;

MIPE/ICTaBIATh PEe3yJAbTaThl PELIEHUs 3aJayd, SKCIEPUMEHTa, MCCIEI0BaHUS, MPOEKTa,
CaMOCTOSITEJIbHO  BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad TNpe3eHTalud U
0COOEHHOCTEHN ayAUTOPHUH.

PeryasiTuBHble yHUBepcalbHbIEC YUeOHbIE A€l CTBUA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELIEHHUS 3aJayd, BBIOMpATh CIOCOO peleHHs C Y4ETOM
MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTE/JIEKT:

BIIQJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUuu KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U  MBICIUTENbHBIX TPOLECCOB, HX pe3ylIbTaTOB, BIAJAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJISl IpoIecca U pe3yiibTaTa pelleHuss MaTeMaTH4ecKol 3a1a4u;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMpPH PEUICHUM 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OHIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBHUSIM, OOBICHATH HPUUYHHBI
JOCTHKEHHSI WM HEAOCTH)KEHUSI PE3yJIbTaTOB JIESATEIbHOCTH, HAXOIUTh OLIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJBHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3a/ay, MPUHUMATh IIellb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpPraHMU3aIMI0 COBMECTHOW pabOThl, pacHpenesiarTh BUAbl paboT, AOroBapuBaThCS, OOCYKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B I'PYMNIOBBIX (GopMax paboThl (0OCyxkaeHus, OOMEH MHEHUMU, «MO3TOBBIC
IITYPMBI» W HHBIE), BBIIOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
IPYTMMU 4YJI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKIJaJa B OOMIMI TPOIYKT IO
KpUTEpUIM, cHOpPMYIHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI
K koniy 10 ki1acca oOyyaromuiicss HAyYuTCA:
e CcBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHATUSMH CTEPEOMETPUM TNPH PELUICHUH 33734 U
IIPOBEJIEHUN MaTEMAaTUYECKUX PACCYKICHUM;
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MIPUMEHATh AKCUOMbI CTEPEOMETPUM U CJIEACTBUSA W3 HHUX IPU PEIICHUU T'€OMETPUUYECKUX
3aza4;

KJIaccu(UIUpOBaTh B3aUMHOE PACIHOJI0KEHHWE NPSMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, IPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OIEPUPOBATH MOHSTUSMH, CBSI3aHHBIMH C YIJIaMH B TIPOCTPAHCTBE: MEXIY
MPSIMBIMU B IIPOCTPAHCTBE, MEX Y IIPSIMOM U IJIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH TIOHATHAMH, CBSI3aHHBIMH C MHOTOT'paHHHKAMU;

cBOOOJTHO ~ pacro3HaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHHMKOB (TIpu3Ma, TNHpaMH[a,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BBIOWpasi OCHOBAHUS IS KJIacCU(DHUKAIINN;

CBOOOJHO OINEpUpPOBaTh MOHATHSMH, CBS3aHHBIMU C CEYEHHEM MHOTOIPAHHUKOB
IJIOCKOCTBIO;

BBINIOJIHATh TapajulebHOE, IEHTPaIbHOE M OPTOrOHAJIbHOE MPOEKTHpPOBaHHME (UTYyp Ha
IJI0CKOCTB, BBITIOJIHATH N300pakeHUs PUryp Ha MIOCKOCTH;

CTPOUTh CEUYEHHS] MHOTOIPAaHHUKOB PpAa3JIMYHBIMU METOJAaMH, BBINOJIHATH (BBIHOCHBIE)
IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHHU3Y;
BBIYMCIATh  IUIOIIAAM  TIOBEPXHOCTEH  MHOTOTpaHHUKOB  (Mpu3Ma,  MUpaMUJA),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyI;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU QUTYPBI;

CBOOOJIHO ONEpUpPOBaTh MOHATHAMHU, COOTBETCTBYIOIIMMM BEKTOpPaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH ACHCTBUS HaJl BEKTOPaMH;

pemaTh 3aJaud  Ha J0KA3aTeJbCTBO MAaTeMaTHMYECKMX OTHOLICHHH M HaXOXKICHUE
reOMETPUYECKUX BEIMYUH, IPUMEHSSI U3BECTHBIE METOJbl MIPHU PEIIEHUH MaTeMaTU4eCKUX
3aJa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

IPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/1aY;

U3BJIEKaTh, MPeoOpa30BbIBaTh M HHTEPIPETUPOBATh MH(POPMALHUIO O IMPOCTPAHCTBEHHBIX
reoMEeTpUYECcKUX (PUrypax, MpeaCcTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

IPUMEHATh IOJIy4YCHHbIC 3HaHMs Ha INpaKTHKE: CPaBHMBATh U AHAJIM3UPOBATH peEajbHbIE
CUTYallUu, NPUMEHATh U3YYEHHbIC MOHATHUS B MPOLIECCE MOUCKA PELICHUs] MaTeMaTHYeCKU
c(OpMyYIHPOBAHHON MPOOJIEMBI, MOJECIUPOBATh pealibHble CUTYAIMM Ha SI3bIKE T€OMETpPUH,
HCCIIEI0BaTh MIOCTPOCHHBIE MOJIENIN € MCIIOJIb30BAHUEM M€OMETPUUECKUX MMOHATHH U TEOPEM,
anmapara aiureOpbl, pewiarb NPAaKTUYECKWE 3a/JadyM, CBS3aHHbIE C HAXOXAECHUEM
reOMEeTPUYECKUX BEIHUHUH;

UMETh NpPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS I'€OMETPUM KaK COCTaBHOM dYacTu
(GyHaMeHTa pa3BUTHUS TEXHOJIOTUH.

K kony 11 ki1acca oOyyaromuiicss HayqYuTCs:
CBOOOJIHO OIEPUPOBATH MOHATHUSMH, CBA3aHHBIMU C LWJIMHAPHUYECKOH, KOHUYECKOH H
cepuueckoil MOBEPXHOCTIIMU, OOBIACHAThH CIIOCOOBI MOTyYeHHUS,
OTIEPHPOBATH MOHATUSAMH, CBSI3aHHBIMU C TE€JIAMU BpAILlEHUs: IIMIIMHIPOM, KOHYCOM, cepoii
U 11apoM;



pacro3HaBaTh Tejda BpalleHus (UWIMHAP, KOHYyC, chepa W map) U OOBSICHATH CHOCOOBI
IIOJIy4EHUS TEJl BpaIlCHNUS;

KJIaccu(UIMpPOBaTh B3aUMHOE PACIIONIOKEHUE CHEPhI U TIOCKOCTH;

BBIUUCIIATH BEJITMYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpallleHHs, 00bEMBI U TIJIOLIAU
[IOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpAlLEHUsl, TEOMETPUUECKUX TEJl C MPUMEHEHUEM
opmyu;

cBOOOJTHO ONEepUpPOBaTh NOHATHIMH, CBS3aHHBIMA C KOMOHMHALMSMH TN BpAIICHUS W
MHOTOT'PaHHUKOB: MHOTOTPaHHHK, BIIMCAaHHBIN B chepy U ONMUCAHHBIN O0KOJIO chepsl, chepa,
BIMCAaHHAsl B MHOTOTPaHHUK WJIN TEJIO BPalLCHUS;

BBIYMCIISATH COOTHOLICHUSI MEXKIY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMu NOIOOHBIX TEJT;
n300paxaTh M3ydyaeMble (DUTYpPbI, BBINOJHATH (BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPAILLEHUS;
U3BJIEKaTh, MHTEPIPETUPOBATh U IMPEoOpa3oBbIBaTH MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX QUrypax, MPeACTaBICHHYIO Ha YEPTEKAaX U PUCYHKAX;

CBOOOJHO ONEpPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIMy HaJl BEKTOpaMUu;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM cHCTEME KOOP/MHAT;

pelaTh reOMeTpUYeCKHe 3aJa4d Ha BBIYKMCIEHUE YIIIOB MEXKIY MPSAMBIMH U TUIOCKOCTSIMH,
BBIYKCIIEHUE PACCTOSHUI OT TOYKMU JO IJIOCKOCTH, B II€JIOM, Ha NMPHUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a IIPU PELICHUH;

CBOOOJIHO ONEpPUPOBATH MOHATHUSMM, CBSA3aHHBIMH C JBM)KEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHMIA,

BBITOJIHATh M300pakKeHNs1 MHOTOTPAaHHUKOB M TeJl BPAIEHUs NPH MapauIeIbHOM MEPEHOCE,
LEHTPAIIBHON CHUMMETPHUH, 3€PKAIbHOM CHUMMETPHUHU, MNPU TOBOPOTE BOKPYr MPSIMOMU,
npeoOpazoBaHus TOI00HS;

CTPOMUTH CEYEHHsS MHOTOI'PAaHHHMKOB M TeJl BPALIEHUS: CEUEHMs IMIMHApa (HapayjiesabHO U
NEPIEHANKYIIIPHO OCH), CEYEHUs KOHyca (IapajlelbHble OCHOBAaHUIO U IIPOXOAALINE Yepes
BEpILUUHY), CEYEHUS 111apa;

UCIOJb30BaTh METOJbl IOCTPOCHMSI CEUCHMH: METOJl CJIEJO0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MIIOCKOCTH;

JI0Ka3bIBaTh F€OMETPUYECKUE YTBEPKACHUS;

IPUMEHATh TreoMeTpudeckue (akThl I pelIeHUs CTEPeOMETPHUYECKUX  3ajad,
IPEIOJararIiiX HECKOIbKO IAroB PEeLICHMs, €CIM YCIIOBUS IPUMEHEHMsI 3a1aHbl B IBHOM
1 HEeSIBHOM (opMme;

pelmaTh 3aJaud  Ha J0Ka3aTeJIbCTBO MAaTeMaTHMYECKMX OTHOLICHHH M HaXOXKICHUE
reOMEeTPUYECKUX BEJIUYUH;

NPUMEHATh NPOTPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbI MpU
PELIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

IPUMEHATH MOJIydYE€HHbIE 3HAHUS Ha NpakTHKe: CPaBHMBATh, aHAJU3UPOBATh U OLICHUBAThH
peanbHbIE CUTYallud, NMPUMEHATh H3y4YEeHHbIE MOHSATHS, TEOPEMbI, CBOWCTBA B Ipoliecce
MOMCKA peIIeHUs] MaTeMaTHYeCKH C(OPMYIUPOBAHHON MPOOIEMbI, MOJEINPOBATh pPealIbHbIE
CUTyallul Ha SI3bIKE€ F€OMETPUH, HUCCIEN0BATh IMOCTPOEHHBIE MOJEIM C HCIOJIB30BAHNEM
reOMETPUYECKUX TOHATHM M TeopeM, ammapara aareOpbl, pelarh MPaKTHUYECKUE 3a]aud,
CBSI3aHHBIE C HAX0XKJICHHEM T€OMETPUUYECKHX BEJINUMH;
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® UMETh IPEICTABJIECHHUA OO OCHOBHBIX 3Talax pa3BUTHS N€OMETPUM KaK COCTABHOM 4YacTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmuecTBo yacos
Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
n/n NPOrpaMMmblI Bcero KonTponnabic | IlpaxTrieckHe o0pa3oBaTe/ibHbIE pecypchl
padoThl padoThI
1 BBenenue B cTepeoMeTpuio 23 1
2 B3anMHOe€ pacnoiokeHue NpsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepneHMKYISIPHOCTD NMPSMBIX U INIOCKOCTEMN o5
B IIPOCTPAHCTBE
5 VYTIIBl U pacCTOSTHUS 16 1
6 MHororpaHHUKH 7 1
7 BekTopsl B mpocTpaHCcTBE 12
8 HOBTOPGHHC, 00oO11eHne U cucTeMaTH3anus 5 2
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0
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11 KJIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbHIE)
n/n NPOrpaMMmblI Bcero KonTpoararic | IIpakradeckme o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
1 AHanuTu4eckas reoMeTpus 15 1
2 [ToBTOpEHME, 0606H16HI:IC u 15 1
CUCTeMaTH3alus 3HaHUM
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamienus 24 1
5 [Inomaau moBepXHOCTH U 0OBEMBI KPYIIIBIX 9 1
TeN
6 JIBxenust 5 1
7 [ToBTOpEHwUe, o6o6n1eHI:1e u 17 2
cUCTeMaTH3aIlus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 102 8 0

ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Jlara usydyenus

Bcero

KoHuTtpois
HbIE
padoThI

IIpakTH
yecKkHne
padoThI

ITo ITo gakry
ILUIAHY

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHoBHbI€E TpaBUIIa U300paKeHUS
Ha PUCYHKE IIOCKOCTH,
NapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeINHBI OTPE3Ka

[TonsiTHs cCTEpEOMETPHH: TOUKA,
MpsiMast, TNIOCKOCTh, IPOCTPAHCTBO.
OcHoBHbIE IpaBUIIa H300paKEeHUS
Ha PUCYHKE TUIOCKOCTH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHbI OTpEe3Ka

[TonsTusa: nepecekaronecs
MIJIOCKOCTH, TIEPECEKArOITUECs
psiMast ¥ TNIOCKOCTh;
TTOJIYITPOCTPAHCTBO

IlonsTHs: MEPCCCKAOIMUCCA
INIOCKOCTH, IICPCCCKAIOIIUCCS
InpsMas U IJI0CKOCTb,
TTIOJIYIIPOCTPAHCTBO

MHoTOrpaHHHUKH, H300paKeHNEe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIMHUX 00bEKTOB

MHororpaHHuKH, H300paxeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIHUX 0ObEKTOB
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AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus U3 HuXx. CriocoObl
3a/IaHUsI TIPSIMBIX U TUIOCKOCTEH B
npoctpanctee. O603HaUCHUS
HPSIMBIX U IIJIOCKOCTEN

10

N3obpaxenne ceueHui MUpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJIAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHU A MOJTYUYCHHBIX
II0CcKoCTel. PackpammuBanne
IIOCTPOCHHBIX ceueHun pa3sHbBIMU
1[BETaMU

11

N3obpaxenne ceueHui TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenune
repeceyeHus MOJyYeHHBIX
I1ocKocTei. PackpammBanue
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU
1[BETaMU

12

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MBbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
[epeceyeHus MOITY4CHHBIX
1ockocren. Packpammsanue
MIOCTPOEHHBIX CEYEHU Pa3HbIMU
LIBETaMU

13

N3o0paxkenue ceueHni mupamMupl,
Ky0a U MPU3MBI, KOTOPBIE MTPOXOJIST

15




gyepes ux péopa. M3o0paxenue
NEpCCCUCHU MOJTYUYCHHBIX
IJI0CKOCTEN. PackpamuBanue
IMOCTPOCHHBIX ceueHuu pasHbIMU
IBETaMu

14

Merton cneoB sl MOCTPOEHUS
CEeUYEeHUN

15

Merton cnes1oB 1S TOCTPOCHHUS
ceueHuil. CBolicTBa nepecevyeHnit
MPSIMBIX U IJIOCKOCTEN

16

Merton cnenoB Ui HOCTPOSHUS
ceyeHuil. CBolicTBa nepeceyeHni
MPSIMBIX U INIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aIUCh IIaroB MOCTPOCHUSI

18

[TocTpoenue ceyenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEopax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aIUCh IaroB MOCTPOCHUS

19

[TocTpoenue ceyenuii B nupamu/e,
KyOe 1o TpéM TouKaM Ha pEopax.
Co3pnanne BBIHOCHBIX YEPTEKEN U
3aMMch M1aroB NOCTPOCHUS

20

ITocTpoenue ceueHuil B TupaMmue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3pnanne BBIHOCHBIX YEPTEKEN U
3alyUCh IIaroB MOCTPOEHUS

21

IloBTOpEHUE MITAHUMETPUU:
Teopema 0 mponoOpIHUOHATIBHBIX
otpeskax. [logobOue TpeyrojbHIUKOB
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22

[ToBTOpEHUE TUTAHUMETPUH:
Teopema Menenas. Pacuersl B
CEYECHMAX HAa BBIHOCHBIX YEPTEXKaX.
Wcropus pa3BuTus IIaHUMETPUU U
CTEPEOMETPUH

23

KonTpoabHas padora "AKCHOMBI
p p
crepeomerpun. CeueHus"

24

B3anMHOe€ pacnoiokeHue npsiIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmsele. [IpusHaku
CKPEILMBAIOIINXCS MPSMBIX.
[TapanensHbIe TpsIMBIE B
MIPOCTPAHCTBE

25

TeopemMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOi1
MapajyieIbHON TAaHHOU MPSIMOi,
MPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha
JAaHHOU mpsiMoi. JlemMa o
MEePECCUCHUH NapATIIEIbHBIX
MPSIMBIX INTIOCKOCTBIO

26

[TapanienbHOCTb TpEX MPSIMBIX.
Teopema o Tpéx mapamienbHbIX
npsmeIx. Teopema o
CKPEIIMBAIOIINUXCS] MPSMBIX

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHOBHBIE CBOMCTBA MapaIENLHOTO
npoektupoBanus. M300paxkenue
pasHbIX (GUTYp B MapalielbHON
IPOEKIINH

28

enTpanpHas mpoekuus. YTom ¢
COHANPABJICHHBIMA CTOPOHAMH.
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YroJ1 MexX 1y IPsIMbIMU

29

3ajauu Ha 10Ka3aTeJIbCTBO U
HCCIIeI0BaHUE, CBSI3aHHBIC C
pacnonomeHHeM Hp?[MI)IX B
MIPOCTPAHCTBE

30

[TonATHA: mapaIeNIbHOCTD NPAMOMI
U TUIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak nmapajsieIbHOCTH NPAMOU U
miockoctu. CBoiicTBa
MapaJuIEIbHOCTH IIPSIMOU U
IJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U JI0KA3aTeNIbCTBO,
CBSI3aHHBIE C MMAPAJUIETBHOCTHIO
MPSIMBIX U TNTIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO
4yepe3 JaHHYIO MPSAMYIO0 Ha YepTexKe
Y MapaJJIeIbHOTO APYTrO IpsiMOM.
Pacuér oTHOIMICHMIT

33

[TapannensHas nmpoexuus,
MIPUMEHEHHE TSI TOCTPOCHUS
CeYCHMI Ky0a U mapajuiesenumnesa.
CaolicTBa napajuieyenumnena u
MIPU3MBI

34

[TapannenpHble MIIOCKOCTH.
[Ipu3Haku napamieabHOCTH IBYX
IJIOCKOCTEN

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CIANHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[HH.ICfI 4gepe3 TOUKY, HC
MIPpUHAJICKAITYIO JTaHHOM

18




IJIOCKOCTH U CJIEJICTBUA U3 HEE

36

CaoiicTBa napauieabHbIX
IUIOCKOCTEH: O MapajlIeIbHOCTH
MPSIMBIX TIEPECEUSHHS TTPH
MePeCceUeHNH IBYX MMapauIeIbHbBIX
IIJIOCKOCTEN TPEThEU

37

CpoiicTBa napasuieabHbIX
IJI0CKOCTEHN: 00 0Tpe3Kax
MapajuIeTbHBIX TPSMBIX,
3aKJIIOYEHHBIX MEXIY
napaieIbHBIMH TUIOCKOCTSIMH; O
IIEPECEYECHUH IPSIMOU C IBYMS
MapajuIeIbHBIMA TUTOCKOCTSIMH

38

[ToBTopenue: Teopema [ucaropa na
TUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

40

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiesienunesa

41

Boruncnenue 1iauH OTpe3KoB B KyOe
U IPSIMOYTOJIBHOM
napajuiesienumnesie

42

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [Ipusnak
MEPIEeHIUKYIIPHOCTU MPSAMOU U
TJI0CKOCTH

43

[lepneHIMKyIApHOCTD NPSAMON U
mockocTy. [Ipusnak
MEPIEHIUKYIIAPHOCTHU NPSMOH U
IIJIOCKOCTH

44

Teopema o cylecTBOBaHUH U
€MHCTBEHHOCTH MPSIMOIi,
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MIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U IEPIIEHUKYIIAPHON
K IUIOCKOCTH

45

[InockocTy U NEepIeHAUKYISIPHBIE
VM IIPsSIMBIE B MHOTOI'PAHHHUKAX

46

[InockocTy U NEepIeHAUKYISIPHBIE
VM NPSIMbIE B MHOTOIPAHHHUKAX

47

[lepnieHiuKynsap U HAKJIOHHAS.
[TocTpoenue neprneHuKymspa u3
TOYKH Ha NPSIMYIO

48

[lepnieHiuKynsAp U HAKJIOHHAS.
[TocTpoenue neprneHuKysIpa u3
TOYKH Ha MPSIMYIO

49

Teopema o TpEX nepneHANKYIIpax
(psimast u oOpaTHast)

50

Teopema o TpEX mepreHANKYIIpax
(mpsimast u oOpaTHast)

51

YT0JI MeXKTy CKpEITUBAIOIIUMUCS
MIPSIMBIMHU

52

[Torck meprneHIuKyYIAPHBIX TPSIMBIX
C TIOMOIIIBIO TIEPIICHIUKYISIPHBIX
IJIOCKOCTEN

53

OpTtoroHaiabHOE IPOEKTUPOBAHUE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABHJIBHOM MUPaMUBI C
IIOMOIIBIO OPTOTOHAJIBHOM
ITPOEKIINH

55

ITocTtpoenue ceuenuii kyoa,
MIPU3MBI, TPABHJIHON MUPaMHUJIBI C
MTOMOIIBIO OPTOTOHAJIBHOM
IPOEKIINH
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56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IJIOCKOCTH.
[Inockoctu cummerpuii B
MHOTOT'PaHHUKAX

57

[Ipu3Hak nepnesauKyIspHOCTH
IIPSIMOM M TUIOCKOCTH KAaK CJIEJICTBHE
CUMMETPUH

58

[IpaBUsIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHMil OT TOUKH 10
MJIOCKOCTH

59

[IpaBUsIbHBIE MHOTOTPAHHHUKH.
Pacué€r paccTosiHMi1 OT TOUKH 10
IUIOCKOCTH

60

CriocoObl OIyCTUTh
MEPIEHINKYIAPEL: CHMMETPHUS,
CZIBUT TOYKH IO MapasIeIbHON
MPAMOM

61

CnBur no HenapasuieJIbHON IPSMOH,
W3MEHEHUE PACCTOSHUI

62

Kontponbnas padota "B3anmuoe
pacroioKeHue NpSIMbIX U
IJIOCKOCTEN B MpocTpaHcTBe"

63

[ToBTOpEHUE: YrOa MEKIY MPSIMBIMU
Ha TUIOCKOCTH, TPUTOHOMETPHUSI B
MIPOU3BOJILHOM TPEYTOJbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHUE: YrOJI MEXTY
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE

65

FeOMeTpI/ILIeCKI/IC MCTO/bI
BBIYUCJICHUA yTJIa MCKAY NPAMbIMU
B MHOT'OTpaHHHKaX
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66

JIByrpansbiii yroa. CBOHCTBO
JIMHENHBIX YIJIOB IBYTPAaHHOTO yria

67

[TeprieHIUKYIISIPHBIC TIOCKOCTH.
CBolicTBa B3aUMHO
TIEPIICHIUKYIISIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O IPSIMOM
IepecedyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEN
IJIOCKOCTU

69

[IpssMOyTOIBHBIN MapauIeIenuIe;
Ky0; U3MepeHus, CBOICcTBa
IPSIMOYTOJIBHOTO NapaJuIeIenUIea

70

Teopema o guaroHayn
MPSAMOYTOJIHOTO MapaJijieienuIena
U CJIEICTBUE U3 HEE

71

CrepeoMeTrpuueckre U MPUKIAIHbIE
3a/1aud, CBSI3aHHBIE CO B3aMHBIM
PacroJIOKEHUEM MPAMBIX U
TJIOCKOCTH

72

HOBTOpeHI/IeZ CKpCIIUBAOIIUCCA
IPsAMBIC, ITaPAJJICIIbHBIC IIJIOCKOCTH
B CTAaHJAPTHBIX MHOI'OTPAaHHUKAX

73

Hapa ImapajiCJIbHbIX IJIOCKOCTEN Ha
CKPCIIUBAOIIHUXCS ITPAMBIX,
PacCCTOAHUC MCIKIAY
CKpPCIIUBAIOIIUMUCA ITPAMBIMHA B
IIPOCTBIX CUTYalIUAX

74

PaccrostHue oT TOUKH A0 INJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0
IIJIOCKOCTH

75

Beluncnenue paccTosHui MEX Ty
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CKPELIUBAIOIIMMUCS IIPSIMBIMU C
IIOMOIIIBIO NIEPIEHAUKYIIAPHON
IIJIOCKOCTH

TpéxrpaHHbIi yros, HEpaBeHCTBA
JUIsl TPEXTPaHHBIX YIiIoB. Teopema

76
[Mudaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUJIs TPEXTPAHHOTO yria
DnemMeHTHl chepuyecKoit

77 F€OMETPHUH: T€0JIE3NYECKHE JTMHUN
Ha 3emiie

78 KounTponsnas padorta "Yrisl u
paccrosiHus"

79 CucreMaru3zanus 3HaHUM
"MHOrOrpaHHUK M €ro 3J1€MEHTHI"

80 [Mupamuna. Buasl nupamu.
[IpaBunbpHas nupamua

81 [Tpusma. IIpsimas u HaKJIOHHAS
npu3Mel. [IpaBunbHas npusma
[Ipsimoit mapannenenunen,

82 MIPSIMOYTOJIBHBIN MapajuIeIeuIIe],
KyO

83 Brinykiible MHOTOTPaHHUKH.
Teopema Diinepa
Brinykiible MHOTOTPaHHUKH.

84 Teopema Diinepa. [IpaBunbHbIe U
MOJIYTPAaBUIIbHBIE MHOTOTPAHHUKHU

85 KonTtponsHas padorta
"MHororpaHHuku"

86 [lonsTHE BEKTOpA HA MJIOCKOCTH U B
IIPOCTPAHCTBE

87 CymMa BEKTOPOB
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88 Pa3HoCTh BEKTOPOB 1

89 [TpaBwiio napamuienenumnena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Paznoxenne BekTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JICKAIUX B 1
OJTHOM TUIOCKOCTH

92 CkaJisipHO€ MTPOU3BE/ICHUE 1
Beruucnenue yria mexuy

93 BEKTOPaMH B IPOCTPAHCTBE 1

94 [TpocTeiimme 3a1a4n ¢ BEKTOpaMu 1

95 [TpocTeiimme 3aaun ¢ BEKTOpaMu 1

96 [TpocTeiimme 3a1aun ¢ BEKTOpaMu 1

97 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1

98 O606uv1eH1/Ie U CHCTEeMaTu3alus 1
3HaHUH

99 O606uv1eH1/Ie U CHCTEeMaTu3alus 1
3HaHUH

100 Hroropas koHTpoJIbHAs paboTa 1

101 Hroropas koHTpoJIbHAs paboTa 1

102 SOH(?ZS{(?/IHI;E:HHG U CHCTEeMaTu3alus 1

OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

/lara u3ydyenus

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

ITo
TJIAHY

ITo
paxkry

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

IToBTOpEHME TEMBI
"KoopaunaTsl BeKTOpa Ha
TJIOCKOCTH M B TIPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"CkansipHO€ MPOU3BEACHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria Mexay
BEKTOPAMHM B IPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"YpaBHeHHE TPSMOH,
MPOXOISIIEH Yepe3 1BE TOUKH"

YpaBHEHHE MIOCKOCTH,
HOpMaJb, ypaBHEHHE
IJIOCKOCTHU B OTPE3Kax

YpaBHEHHE MJIOCKOCTH,
HOpMaJb, ypaBHEHUE
TJIOCKOCTH B OTPE3Kax

BCKTOpHOC IIPOU3BCICHUC

JInHeliHbIE HEPAaBEHCTBA,
JIMHEWHOE MTPOrpaMMUPOBaHUE

JInHeliHbIE HEPAaBEHCTBA,
JIMHEWHOE TPOrpaMMUPOBaHUE

10

AHaIUTHYECKUE METOBI
pacuéra yria Mex,;1y IpsSMbIMH
B MHOT'OI'paHHHMKaX

11

AHanuTHYeCKHue MCTObI
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pacdéra yriia Mexay
IIJIOCKOCTSAMHU B
MHOTI'OI'paHHUKax

12

dopmysia pacCTOSIHUSA OT
TOYKH J0 IINIOCKOCTH B
KOOpAMHAaTax

13

Haxoxnenue pacctostHuit OT
TOYKH JIO TJIOCKOCTH B KyOe

14

Haxoxnenue pacctostHuit OT
TOYKH JI0 JIOCKOCTHU B
MIPAaBUJIBHON TUPaAMUJIE

15

KouTtponsHas padora
" AHanmuTHyeckas reomMerpus’

16

Ceuenus MHOT'OI'paHHUKOB!:
CTaHJAAPTHBIC MHOTOI'PAHHHUKHU

17

CeueHunss MHOTOTPAaHHUKOB:
METOJ], CIEI0OB

18

CeueHunss MHOTOTPAaHHUKOB:
CTaHJApTHBIE TIJIOCKOCTH,
TepecevYeHus MPSIMbIX U
IJIOCKOCTEH

19

[TapannensHble npsiMbIE U
IJIOCKOCTH: MapaieibHble
ceueHus

20

[TapannenpHble MPSIMbIE U
IUIOCKOCTH: Pacy€T
OTHOIIIEHUH

21

HapaJ'IJ'IGJ'ILHLIe IpsAMBbIC U
TINIOCKOCTH: YI'JIbI MCKIY
CKPCHINBAOITUMUCS ITPAMBIMU

22

[leprieH UKy pHbIE NIPSIMbIE U
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IIJIOCKOCTH: CTaHAAPTHBIE
Iapsl NEPIEHIUKYISIPHBIX
IIJIOCKOCTEHN U IPSIMBIX,
CUMMETPUH MHOTOIDAaHHUKOB

23

[IepnenuKyisipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYIISIpax

24

[IepnenuKyisipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUTUH
B MHOT'OTpaHHUKAaX

25

[ToBTOpEHME: momagu
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUIS TIJIOLIAIeH, COOOpaKeHHs
oA00us

26

[ToBTOpEeHue: monaau
MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTSI TUTOTTIAIeH, COOOpaKeHus
nonoous

27

[ToBTOpEeHue: mwIomagn
MHOTOYTOJILHUKOB, ()OPMYJIbI
JUTSI TUTOITA/ICH, COOOpaKeHuUs
nonoous

28

IInmomanu ceuennii
MHOTOTPaHHUKOB: IUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOPaKECHHUS ITO00Us

29

[ Inomraau ceuenunit
MHOTOTPaHHUKOB: IUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHust Ha
4acTH, COOOpaxKeHHs MOA00HS

30

KonTponsHas pabora
"[loBTOpEHUE:!
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MHOTOTPaHHUKH, CEUEHUS
MHOTOT'PaHHUKOB"

31

O0BéM Tenma. O0beM
MPSIMOYTOJIBHOTO
napasuiesieurne a

32

3anaun 00 yaBOoCHHH Ky0a, O
KBajpatype Kyoa; o
TPUCEKITUH yTiia

33

CrepeomeTpuiecKkue 3a/1au,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJTBHOTO
napajuiesienune/ia

34

[Tpuxnagneie 3a1ayu,
CBSI3aHHbIE C BHIYHCIECHUEM
00BEMa IPSIMOYTOJILHOTO
napajiesienunesa

35

O06BEM TIPSIMOI TPU3MBI

36

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB MPSAMOI IPU3MBI

37

[Ipuknanueie 3ana4u,
CBsI3aHHbBIE C 00BEMOM MPSAMOI
TIPU3MBI

38

Brruncienue 00EMOB TeII C
MOMOIIBIO OTIPEACTIEHHOTO
unTerpana. O0bEM HaKIIOHHON
TPU3MBbI

39

Brruucinenue 00bEMOB TeI ¢
MTOMOIIBI0 OTIPEAETEHHOTO
uHTerpana. O0bEM MUpaMuIbI

40

dopmyna 06bEMa NHUPaMUJIBL.
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OTtHomeHue 06eMOB
UpaMuz ¢ OOIIUM YIIIOM

41

dopmyna 00bEMa MHPaAMHUIBL.
OTtHoOmIeHne 06HEeMOB
UpaMuUJ ¢ OOIIUM YIIIOM

42

CrepeomeTpuiecKue 3a/1auu,
CBSI3aHHBIE C 00BEMaMU
HAaKJIOHHON IIPU3MBI

43

CrepeomeTpuiecKkue 3a/1au,
CBSI3aHHBIE C 00BEMaMU
TTAPAMHUJTBI

44

[IpuknagHele 3aqa4n 1o TeEMe
"O0bEMBI TEN", CBS3aHHBIC C
00BEMOM HAaKJIOHHOW IPU3MBI

45

[IpuknamHbie 3a1a9M 110 TEME
"O0BEMBI Ten", CBSI3aHHEIE C
00BbEMOM MUPAMU/TBI

46

[Ipumenenne 0ObEMOB.
Brrauciienue pacctostHuS 10
TUIOCKOCTH

47

Kontponbhas padota "O0bEM
MHOTOrpaHHuKa"

48

HumuHapuaeckas
MMOBEPXHOCTh, 0Opa3ymomne
IAJTUHIPHIECKOM
MTOBEPXHOCTHU

49

Hunuuap. Ipsamoit kpyrooi
uwimeap. [momans
TOBEPXHOCTH LIMJIIMHIpA

50

Konuueckasi ToBepXHOCTb,
o0Opa3ymoiire KOHUIeCKOU
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nnoepxHocT. Konyc

51

Ceuenue KOHyca MJIOCKOCTHIO,
MapajIeIbHOMN IIOCKOCTH
OCHOBaHUA

52

VY ceu€HHbli KOHYC.
N3006pakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53

[Tnomans 6oxoBOM
MMOBEPXHOCTH U TIOJIHOM
TMOBEPXHOCTH KOHYCA

54

[Tmomane 6oxoBOM
MOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYCa

55

CrepeomeTpuyecKue 3a1a4u
Ha J0Ka3aTelIbCTBO U
BBIYUCIICHHUE, IOCTPOCHUEM
CEUYEHU MUIMHIPA, KOHYCA

56

CrepeomeTpuyecKue 3a1auu
Ha JI0Ka3aTelbCTBO U
BBIYHCIICHUE, IOCTPOCHUEM
CeUeHUH MWIMH]pPA, KOHYCa

57

[Ipuknagaeie 3a1a9m,
CBSI3aHHBIE C IWJIMHIPOM

58

[Ipuknagaeie 3a1a9m,
CBSI3aHHBIE C WJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl U mapa ¢
IockocTho. Kacanue mapa u
cdepsl mIockocThio. Bua n
n300pakeHue mapa

61

Ilepeceuenue cepsl u mapa ¢
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iockocTho. Kacanue mapa u
cdepbl TNIOCKOCThI0. By u
n300pakeHue mapa

62

Ypasuaenwne chepsl. [Tnomane
cdepbl U e€ yacTei

63

Cummerpus cdepsl 1 mapa

64

CrepeomeTpriecKue 3a1auu
Ha JIOKa3aTebCTBO U
BBIYHCJIICHUE, CBA3aHHBIC CO
cdepoii u mapowm,
MMOCTPOCHUEM UX CEUCHU U
TJIOCKOCTBIO

65

CrepeomeTpuyecKue 3a1auu
Ha JI0Ka3aTelbCTBO U
BBIYHCIICHUE, CBA3aHHBIC CO
cdepoii u mapowm,
MOCTPOCHUEM UX CEUCHUU
MJIOCKOCTBIO

66

[Ipuxknagnsie 3a1ayu,
CBsI3aHHBIE CO chepoit u
apom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha
IJIOCKOCTH, BEIYHCIIEHUS B
OKPY)KHOCTH, CTaH/IapPTHBIC
nonoous

68

Paznuunsbie KOM6I/IH8.I_II/II/I TCJI
BpallCHUA 1 MHOT'OI'PAHHUKOB

69

3agauu 1o Teme "Tena u
MOBEPXHOCTH BpanieHus"

70

3agauu 1o Teme "Tena u
MOBEPXHOCTH BpanieHus"
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71

KonTtposnesnas padota "Tena u
IIOBEPXHOCTH BpaleHus"

72

O6bem muuHApa. Teopema 06
00BEME TIPSIMOTO ITWJIMHPA

73

Beruncnenue 006EMOB TeI ¢
TIOMOIIBIO OITPENEIIEHHOTO
uHTterpaita. O6bEM KoHyca

74

TTimotam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuiecKkue 3a/1au,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB IIMIIMHAPA, KOHYCA

76

[IpuknanHeie 3aqa4n 1o TeEMe
"OOBEMBI U TUIOITAIN
MOBEPXHOCTEH TEN"

77

O06bEM 1Iapa U MapoBOToO
cekropa. Teopema 06 00bEMe
mapa. [lnomane chepsr.
CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB 11apa, MIapoBOTO
CErMEHTa U I1apOBOr0 CEKTOpa

78

[Ipuknagaeie 331291 110 TEME
"O0BEMBI TeN'", CBSA3aHHBIC C
00BEMOM I1apa U IUIOIIA B0
cdepbl. COOTHOLICHUS MEXKTY
TIJIOIA/IIMH ITOBEPXHOCTEH U
00BpEMaMHU ITOJO0OHBIX TEI

79

ITonoGOHbIe Tena B
npocTpaHcTBe. M3mMeHeHne
00BEMa Ipu NOJ0OHH.
CrepeomeTpHyecKue 3a1aud,
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CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB TeII U IUIOIIAAEH
IIOBEPXHOCTEH

80

KonTtponsnas pabora
"[Mnomaamn MOBEpXHOCTH U
00BEMBI KPYTIIBIX TEl"

81

JIBM>KEHUs MPOCTPaHCTBA.
OtobOpaxenus. [IBuxeHus u
paBeHcTBO Quryp. Obmue
CBOICTBA JIBHKCHUI

82

Buner nBmkeHMH:
MapajuIeIbHbIN IEPEHOC,
LIEHTpalbHasl CHMMETPHS,
3epKaJlbHasi CAMMETpPH,
ITOBOPOT BOKPYT MPSIMOU

83

[IpeobpazoBanus mo100usI.
[Ipsimast u cepa Ditnepa

84

I'eometpuueckue 3agaun Ha
MIPUMEHEHHE JIBHKCHUS

85

KoutponsHas paborta
"Bektopsl B npocTpancTse"

86

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"[TapannenbHOCTh NPSAMBIX U
IJIOCKOCTEH B MpocTpaHcTBe"

87

Ob6o6maromiee nopropenue 11
MIOHATHM U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3al1s 3HAaHUM:
"BexTopel B npocTpaHcTBe"
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88

Ob6o6maromee noropenue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTEMaTU3alus 3HAHUN:
"BekTopsl B npocTpaHcTBe"

89

Ob6o6maromee moropenue 11
MOHSTUN U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTU3als 3HaHWI:
"O6beM MHOTOIpaHHUKA"

90

O6o06maromiee nopropeHue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTH3alrs 3HAHWI:
"O6beM MHOTOrpaHHUKA"

91

O6o6matomee moroperue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeEMAaTU3alysI 3HaHUH
"ILno1anyu moBEpXHOCTH U
00BEMBI KPYTJIbIX TEN"

92

O6o6matomee mosroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTeMAaTH3aIlHs 3HAaHHIA:
"ILnomanyu moBEpXHOCTH U
00BEMBI KPYIIIBIX TET"

93

HrtoroBas KOHTpOJIbHAS
paboTa

94

HToroBast KOHTpOJIbHAS
paboTa

95

IToBTOpEHue, 06001eHne U
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CUCTEMAaTHU3alus 3HaAaHUI

96

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJb B pa3sBUTUU
COBPEMECHHBIX WHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

97

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJb B pa3BUTUU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKHU U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX NUHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

99

Uctopus pazButus
CTEpPEOMETPHUU KaK HAYKH U €€
pOJIb B pa3BUTHUH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

100

Uctopus pa3zButus
CTepEeOMETPUH KaK HAyKH U €€
POJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

Uctopus pa3zButus
CTepEeOMETPHUU KaK HAyKH U e
POJIb B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJOTUI

102

Vctopust pa3BuTtus
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CTEPEOMETPUH KAK HAYKU U €€
pOJIb B pa3BUTUH
COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI1

OBIIEE KOJIMYECTBO YACOB
110 I[TIPOTPAMME

102
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