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IHHOACHUTEJIBHASA 3AIINCKA

I'eomerpus sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0pa3oBaHus, Tak Kak 00ECIIeYnBaeT BO3MOXXHOCTh M3YUEHUS TUCIUILINH €CTECTBEHHO-HAYYHOU
HAIPaBJICHHOCTH W TPEAMETOB T'yMaHUTAPHOTO IUKIA. [IOCKONBKY JIOTHYECKOE MBIIUICHHE,
dbopmupyeMoe TpU HM3YyYCHUH OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeIbCTBE TEOPEM M TIOCTPOCHUHU IEMOYKH JIOTHUECKUX YTBEPKACHUH TpH pPEUICHUU
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO
WCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH (PH3UYECKUX
3ajad.

Ilens ocBoeHMs mporpaMMsl yueOHOTO Kypca «I'eomerpus» Ha yriayOnEHHOM ypOBHE —
pa3BUTHE WHIMBUIYaTbHBIX CIIOCOOHOCTEW OOYYAIOMIMXCS TNPH HW3YYCHHH TE€OMETPHH, Kak
coCTaBIsifOLEN MpeaMeTHOM oOmactu «MaremaTnka U MHGOpMaTHKa» yepe3 obecredyeHue
BO3MOXHOCTH TMPHOOPETEHUs M HUCHOJIb30BaHUS Oojiee IIyOOKHX T€OMETPHUYECKUX 3HAHUM U
JEeWCTBUH, CIENM(PUIHBIX TE€OMETPHH, W HEOOXOAWMBIX IS YCIIEHIHOTO MPO(EeCcCCHOHATHLHOTO
00pa30BaHus, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[IpuopuTeTHBIMM 33la4aMU Kypca T€OMETPUM Ha YriyOlIEHHOM ypOBHE, PACHIMPSIOIIMMU
U YCWJIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

pacliMpeHue MpeACTaBIECHUS O TEeOMETPUU KaK 4YacTH MHUPOBOHW KYJIbTYpbl U
(bopMupoBaHHUE OCO3HAHUS B3aUMOCBSA3H I'€OMETPHH C OKPYKAIOIIUM MHUPOM;

(dbopMupoBaHHME MPEICTABICHHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O BaXKHEHIIMX
MaTeMaTU4YEeCKUX MOJENAX, IO3BOJISIIOIIMX ONUCBIBATH UM M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHHE NOHATHHHOrO amnmapara mno pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reOMeTpHUu;

(opMupoBaHHE YMEHHsI BJIAJIETh OCHOBHBIMM MOHATUSAMHU O IMPOCTPAHCTBEHHBIX (PUTrypax
U UX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeopeM, (GOpMyd M YMEHHE HUX NPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(¢opMuUpOBaHME yMEHHsS paclO3HaBaTh Ha 4YepTekax, MOJENAX U B pealbHOM MHpe
MHOTOI'PaHHUKH U Tella BPALIEHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOJIEINH;

¢bopMupoBaHMEe  TOHUMaHHS  BO3MOXKHOCTM  AKCHOMATHYECKOTO  IOCTPOEHUS
MaTeMaTH4YeCKUX Teopui, (GopMHUpoBaHHE MOHMMAHUS POJU AKCHOMATHKHM IPH TNPOBEICHUU
pacCyKIeHUN;

¢dbopMupoBaHME YMEHMs BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M AJITOPHUTMOB PpEIICHUS,

YMCHHA WX [PUMCHATb, MNPOBOAUTL JOKA3ATCJIBHBIC PACCYXKACHUA B XOAC PCHICHUA



CTEPEOMETPUYECKUX 3aJa4 M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OpMHUpOBaHUE
NpPEJCTaBICHUS O HEOOXOAMMOCTH JIOKAa3aTeNbCTB MpU OOOCHOBAHUM MaTEMaTHYECKUX
YTBEPKACHUN U POJIU aKCUOMATUKU B IPOBEJCHUM JEIYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
oOyJaromuxcsi, MO3HABATEIbHOW AKTUBHOCTH, WCCIIEAOBATEIILCKUX YMEHUH, KPUTHYHOCTH
MBIIIJIEHHS], UHTEPECa K U3YUYEHUIO T€OMETPUH;

¢dopmupoBanre (PYHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPHH: YMCEHHUS
pacrno3HaBaTh MPOSIBJICHHUS TI'E€OMETPUYECKMX NOHSTUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaJIbHBIX JKU3HEHHBIX CUTYalUsX U MPH U3yYEHUH APYruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEPHOCTEW, MOJETUPOBAHUS pEAIbHBIX CUTYyallUd, HCCIIEeTOBAaHUS
MIOCTPOCHHBIX MOJIETICH, UHTEPIPETAL[UH TTOTYYE€HHbIX PE3YIbTaTOB.

OCHOBHBIMU cOZEpKATENbHBIMA JIMHUSAMU y4yeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sBISIOTCS: «IIpsiMble M TUIOCKOCTH B MpOCTpaHCTBe», «MHororpaHHukm», «Tena
BpalleHus», «BeKTopsl U KOOPAUHATHI B IPOCTPAHCTBEY, «/{BIXKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®PI'OC COO tpeboBaHHE «YMETh OIMEPUPOBATH TOHITHIMN,
peleBaHTHBIMU TE€OMETPHH Ha yriayonéHHoM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIEpKATENIbHBIM JIMHUSAM Yy4eOHOTro Kypca, a (OpMHpPOBAaHUE JIOTHUYECKUX YMEHHI
pacrpezensercss HE TOJbKO IO COJEp)KaTelIbHbIM JIMHUSM, HO W IO TrojaM oOOyueHus.
Copepxanne 00pa3oBaHHsA, COOTBETCTBYIOUIEE MPEAMETHBIM  pe3yibTaTaM  OCBOCHHS
OenepanbHON pabouel mporpaMmbl, pacrpeneiaEHHbIM M0 ToAaM O0y4YeHHs], CTPYKTYPHUPOBAHO
TakuM o00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHLHUIHUAIBHBIM BOIPOCaM OOydarolIuecs
oOpalaiiuch HEOJHOKpaTHO. OTO IMO3BOJISIET OPraHM30BaTh OBJIAJCHHE TE€OMETPHYECKUMHU
MOHATHSAMH M HaBBIKAMHU IIOCJIEIOBATEIbHO W IOCTYNATEIbHO, C COONIOJACHHEM MPHUHIIMIIA
MIPEeMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYaTh B OOIIYI0 CHUCTEMY TI'€OMETPHUYECKHUX
MIpe/ICTaBICHU OO0YyJarOINXCsl, paciupsis u yriayonsis e€, oOpasys MPOYHbIE MHOXKECTBEHHbIE
CBSI3U.

[lepexon k U3y4EHHIO T€OMETPUH Ha YTIyOIEHHOM YPOBHE MO3BOJISET:

co3gath ycioBus i auddepeHnranuu  00ydeHHUs, TOCTPOEHUS WHAWBUIyaTbHBIX
o0Opa3oBaTeNbHBIX ~ HpOTpaMM, O00ecHeuuTh YriyOn€HHOE U3y4yeHHEe TIeOMETPUU  Kak
cocTaBisoneil yuebHoro npeaMera «MaTemMaTukay,

MOJITOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUIO U3YyYeHUs MaTeMaTHKH ¢ Y4€TOM BbIOOpa
Oyaymeit nmpodeccuu, obecrednBas MPEEMCTBEHHOCTh MEXAY OOMIMM U Mpo(ecCHOHATBHBIM

oOpa3oBaHUEM.



Ha wusyuenmne ydeOHOro kypca «l'eomerpusi» Ha yriiyOn€HHOM ypoBHE oTBOAMTCs 204

yaca: B 10 xiacce — 102 gaca (3 gaca B Henenio), B 11 kiacce — 102 gaca (3 yaca B Hezento).



COJAEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMmble U IJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHaTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anMHOe pacrionokeHne NnpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJLICIbHbIE U
cKpenuBaromuecs npsamele. [IpuzHaku ckpemuBarommxcst npsmseix. [lapamiensHOCTh NPSMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: MapauIeNIbHBIE MPSIMbIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
NpSIMBIX, MApaJUIEIBHOCTh HIPSIMOM M INIOCKOCTH. IlapamiensHoe W LEHTpalbHOE
MIPOEKTHpOBaHue, n300paxenue Guryp. OCHOBHbIE CBOMCTBA MapajlIeIbHOIO MPOEKTUPOBAHUS.
N3o00paxkenue Guryp B mapajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEXKy OpSIMBIMH B MIpocCTpaHCTBE. [lapayuienbHOCTh IUIOCKOCTEN: IMapajuleNbHbIE IMIOCKOCTH,
CBOICTBa NapauleNbHbIX IIOCKOCTel. [IpocTeiinye npocTpaHCcTBEHHbIE PUTYPBI HAa TUIOCKOCTH:
TeTpasap, Napajielenunes, IOCTPOCHUE CEUYECHUN.

[lepneHuKyISIpHOCTE HPSAMOM M IJIOCKOCTH:  NEPINEHAUKYISPHBIE IpsMBIE B
MPOCTPAHCTBE, IMpsMbIE MapajUIeNIbHbIE W MEPHEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
MEPNECHANKYJSIPHOCTH TPAMOM M TUIOCKOCTH, TeopemMa O TMPpSIMON MNEePHEHIUKYIIPHOU
mII0CKOCTH. OpTOTOHANBHOE MPOEKTHpOBaHuUE. lleprneHuKynsap U HaKIOHHBIE: PACCTOSIHHE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPAMOIl 10 MIOCKOCTH, MPOEKIUS (PUTYyphl HA TUIOCKOCTb.
[lepneHMKYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHIUKYISIPHOCTH ABYX IUIOCcKocTel. Teopema
O TPEX MEPIEHIUKYISIPAX.

VYriasl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
yroja JBYIpaHHOro yria. TpéXrpaHHblii M MHOrorpaHsbie yribpl. CBOWICTBa IUIOCKHUX YIJIOB
MHOTrorpaHHoro yria. CBOMCTBa IJOCKUX U JBYI'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUUISl TPEXIPAHHOIO YIJIa.

MHoOrorpaHHuK#u

Bunel MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrosnbHas mpusMma,
npsMas ¥ HaKJIOHHas MpHU3Mbl, OOKOBas M IOJIHAas MOBEPXHOCTh Mpu3Mbl. [lapamnenenunern,
MPSMOYTOJIbHBIN MapajuleJienunes]; U ero cBoicTBa. KpaTuaiimme NOyTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBenHas teopema Iludaropa. Ilupamupa: n-
yrojibHasi MUpaMUIa, MpaBUIbHAs U yceu€HHas nupamuiel. CBoiicTBa pédep 1 OOKOBBIX rpaHei

HpaBHHBHOﬁ nupamMuabl. HpaBI/UIBHBIe MHOTOI'paHHUKH: IPAaBWIbHAA HOpHU3Ma U IIpaBHJIbHAA



nMpamMua, paBuibHask TPEYroibHasl IMpamMKuia U IpaBWIbHBIN TeTpasap, Kyo. Ilpencrasnenue
O MPAaBWIBHBIX MHOTOI'PAHHUKAX: OKTA3Ip, NOAEKASAP U UKOCAIP.

Brruncnenue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yriel. [lnomans 60koBoi
IIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH IPSAMOM IPU3MBI, IUIOIIAJb OCHOBAHMM, Teopema O
OOKOBOH IMOBEPXHOCTH TPSIMON mMpu3Mbl. Ilnomans OOKOBOW TOBEPXHOCTH W TOBEPXHOCTH
MIpaBUJIBHOM MUPaMUbl, TEOPEMA O IUIOLIAAN YCEUEHHOM NMUpaMU/IbI.

CuMMeTpusi B MPOCTPAHCTBE. DJIEMEHThl CHUMMETPUU TPABUIIbHBIX MHOIOIPAHHUKOB.
CumMMeTpusi B MNpaBUIbHOM MHOTOIPAHHUKE: CHMMETpHUS Mapajljiesienuieaa, CUMMETPHS
MIPaBUWJIbHBIX TPU3M, CHMMETPHS IPAaBUILHOM MUPAMMU/IBL.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEapHbIE, COHANPABJICHHBIE W IPOTUBOIOJIOKHO HAINPABICHHBIE BEKTOpBL. PaBeHCTBO
BEKTOPOB. JIeHCTBHS C BEKTOpPAMHM: CJIOKEHHE M BBIYMTAHME BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXXEHHME BEKTOpa Ha u4wnciao. CBOMCTBAa CIOXKEHHs BeKTOpoB. (CBoiCTBa
YMHOX€EHUS BEKTOpa Ha 4ucio. [IoHsaTre xomImaHapHsle BEKTOpHI. [IpU3HaK KOMIITIaHAPHOCTH
Tpéx BekTopoB. IIpaBuno mnapamtenenunena. Teopema O pas3lokKEHUHM BEKTOpAa MO TPEM
HEKOMIUIAHApHBIM ~ BekTOpaM. lIpsmMoyrosibHass cucrtemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bexkropa. CBsizb MEXAYy KOOpAMHATAMU BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJ
MeX 1y BekTopamu. CKalsipHOE NPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[lonsiTns: UMIMHOPUYECKAs TOBEPXHOCTh, KOHWYECKas IOBEPXHOCTh, CQepruecKas
MOBEPXHOCTh, OOpasymoiue MmoBepxHocTe. Tena BpamieHus: OWIMHIDP, KOHYC, YCCUEHHBIN
KoHYyC, chepa, map. BzaumHoe pacnonioxkenune chepbl U IIOCKOCTH, KacaTelbHas TIOCKOCTh K
cdepe. M300pakeHue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BEpTka mumuHapa u konyca. CumMmmeTpust
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTrOJIBHOTO
napajuiefienunena u cienctBus U3 He€. OO0bEM MpsMONM W HAKIOHHOM MPU3MBI, HUIWHIPA,
nupamMuabl 1 konyca. O0bEM 11apa v MapoBOrO CErMeHTa.

KoMOuHnauu Ten BpalieHHs W MHOTOTpaHHUKOB. [Ipu3ma, BHHCaHHas B IIWJIMHID,
omucaHHas okoJyio munuHApa. [lepecedenne cdeprsl u mapa ¢ miockocTeio. Kacanue mapa u
cdepbl TIOCKOCThIO. [IoHATHE MHOTOTpaHHUKA, OTIMCAHHOTO OKOJIO c(hepbl, cephl, BIUCAHHON B

MHOT'OT'paHHUK UJIK TCJIO BpallCHUA.



[Tnomanas MOBEPXHOCTH IHMIMHIpPA, KOHYca, Tuiomans chepsl u e€ yacreir. [logobue B
npoctpanctBe. OTHomIeHHME O00BEMOB, IUIOMIAACH IMOBEPXHOCTEH TOJOOHBIX  (uryp.
[IpeoOpa3oBanue momodus, roMoTeTus. PelneHue 3amad Ha IUIOCKOCTH C HCIOJIB30BAaHHEM
CTEPEOMETPUIECKUX METOJIOB.

[locTpoeHnne ceyeHWHd MHOTOTPAHHHUKOB M TEJI BpAUICHUS: CEUYECHUS MIMHIPA
(mapasienbHO W TEPICHAUKYISIPHO OCH), CEUYEHHsS KOHyca (MapajulesibHble OCHOBAHUIO M
MPOXOSIINE Yepe3 BEPUIMHY), CEUYCHHS IIapa, METOJbl MIOCTPOCHUSI CEUCHHIA: METOJ CJIEIOB,
METO]T BHYTPEHHETO TPOSKTHPOBAHMUS, METO]I TIEPEHOCA CEKYIIEH IMITIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrops! B mpoctpancTBe. Onepaniuu HaJ BEKTOpaMu. BeKTopHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOTO YMHOXeHHA. [IpsMoyrosbHasi cucTeMa KOOpPAWHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpHU
peleHNH TEOMETPUIECKUX 3a71ad.

JBM:KEeHHMS B IPOCTPAHCTBE

JBwxkenust mpoctpanctBa. OtoOpaxkenusi. [IBmwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBa ABMKEHW. Buapl NBMKEHUMN: TNapauiebHbIA MEPEHOC, LIEHTpaJbHAsi CUMMETpHS,
3epKaJIbHAasi CHMMETPHsI, TOBOPOT BOKPYT Tipsimoii. [IpeoOpazoBanus nmonoous. [Ipsimas u chepa

Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BocIMTaAHHE:

chOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH  OOy4aromerocss Kak AaKTUBHOTO W
OTBETCTBEHHOTO 4JIEHA POCCHUHCKOTO OOIIecTBa, MPEICTABICHUE O MaTEMaTUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JMYHBIX CTPYKTYpP, SBICHUM, TPOLEAYp TPaKIaHCKOro oOIecTna
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIbHBIMA WHCTUTYTAaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) naTpuoTHYecKOe BOCIIUTAHHE:

c(OpMUPOBAHHOCTh POCCUNUCKOM TPa’KJaHCKOW MACHTUYHOCTH, YBRXKECHUS K MIPOLUIOMY U
HACTOSIIEMY POCCUMCKOW MAaTEMAaTHUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCHICKHUX
MaT€MAaTHUKOB M POCCHHMCKOM MaTeMaTH4EeCKOW IIKOJIbI, WCIOJb30BAHUE STUX JTOCTUKEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHME:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOrO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUM HayKH M JESTENbHOCTBIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIAJa B IMOCTPOCHUE
YCTOHYHMBOTO OyIyLIETo;

4) 3cTeTHYECKOE BOCIIUTAHME:

3CTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  3CTETUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHWH, pacCy)KIEHUIl, BOCIPUUMYHUBOCTh K
MaTeMaTHYECKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

chOpMUPOBAHHOCTh YMEHUS IPUMEHATH MAaTEMAaTUUECKUE 3HAHUS B UHTEpEcax 310pOBOTO
u 0Oe30omacHOro oOpasa JKW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
NUTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHSITHI U OT/AbIXA, perylsapHas (Gu3nueckas akTHBHOCTD),
(busznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIBHON JEATEIHHOCTHIO;

6) TpynoBoe BocnuTaHME:

TOTOBHOCTh K TPYyJly, OCO3HAHHE IIEHHOCTH TPYIO0JIO0US, HHTEPEC K Pa3IUYHbIM cdepam

HpO(beCCI/IOHaJ'IBHOI\/II ACATCIIBHOCTH, CBsA3aHHBIM C MaTEeMaTUKON U eé MMPUIIOKCHUSAMH, YMCHUC



COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun u pearn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCThP K MaTeMaTH4YeCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MIPAKTUYECKUX 33729 MaTEMaTHICeCKON HAPaBICHHOCTH;

7) 3K0JI0THYecKoe BOCIIMTAHME:

c(OPMHUPOBAHHOCTh 3KOJIOTHYECKOW KYJIbTYphI, IOHUMAaHHE BIHUSHUS CONUAIBHO-
SKOHOMUYECKHUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHONW M COLUAIBHON Cpebl, OCO3HAHUE
rI00aNbHOTO ~ XapakTepa  JKOJIOTHYECKUX  MpoOJieM, OpUEHTalMs Ha  MPUMEHEHUe
MaTeMaTHYECKUX 3HAHWUM JJI PelIeHUs 3a7a4 B 00JIACTU OKPYKAIOIICH Cpeibl, IMIIaHUPOBAHUE
MMOCTYIIKOB W OIIEHKH WX BO3MOXHBIX ITOCIICICTBUI JIJIST OKPYXKAIOIICH CpeIbl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

chOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAyKd M OOIIECTBEHHOW NMPAKTHKH, MOHMMAHHE MATEeMAaTHYCCKOW HAyKH Kak Cepbl
YeIIOBEYCCKOM JISATSIIBHOCTH, 3TANlOB €€ Pa3BUTHSA W 3HAYUMOCTH JUTS PA3BUTHS [IMBHJIU3AIINH,
OBJIQJICHUE S3BIKOM MAaTEeMAaTUKH M MaTEeMAaTHIECKOU KYIbTYPOH KaK CPEJICTBOM TIO3HAHHS MHPA,

TOTOBHOCTBb OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIBCKYIO ACATCIIBHOCTh NMHAUBHUAYAJIIBHO U

B IpyIIie.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

BBISIBIISITh U XapaKTEPH30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOIICHHM MeXAy MOHATUAMHU, (GOPMYIUPOBATh OMpEICNICHUs MOHITHH,
yCTaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCU(PUKAIMU, OCHOBaHUSA [UIsi 00O0OLIeHUsS u
CPaBHEHUs, KPUTEPUU IIPOBOUMOTO aHAIM3A;

BOCIIPUHUMATh, (POPMYIUPOBATh U MPEOOPa30BHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpUIATeNIbHbIE, €JMHIUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBIISITh MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpEYHs B (akTax,
JaHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX, TMpeanaratb KpPUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeNaTh BBIBOJIBI C HMCIOJIb30BAaHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX

yMOBElKJ'IIO‘ICHPIﬁ, yMOSaKJ'IIO‘{CHI/Iﬁ 110 aHaJIOTHH,



IIPOBOJUTH CaMOCTOSITEJILHO J1I0Ka3aTeJIbCTBA MAaTEMaTUUECKUX YTBEP)KAECHUHN (IIpsiIMblEe U
OT NPOTUBHOIO), BBICTpAaUBaTh AapryMEHTALIMIO, IPUBOAUTH IPUMEPHl U KOHTPIPUMEPSI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHUS U BHIBOJIBL;

BBIOMpaTh cHoco0 pemieHuss y4eOHOW 3amaun  (CpaBHMBATh HECKOJIBKO BAapHUAHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOMANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEJIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBare/ibCKue 1eHCTBUA:

HCII0JIb30BATh BOMPOCHI KAK UCCIEN0BATENbCKIII HHCTPYMEHT MO3HaHU, (POpPMYyIUpOBaTh
BOIIPOCHI, (PUKCUpYIOIIKE MPOTUBOpEUYHE, MNpoOIeMy, yCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(hopMHpOBaTh TUNOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBJIEHUS, IMPOIIECCa, BBISBICHUIO
3aBUCHUMOCTEHN MeXy 00beKTaMu, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIMPOBATH 000OIIEHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOJI0ICHUS], UCCIIeI0OBAaHUs, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX Pe3y/IbTaTOB, BHIBOJOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIABUIaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE 1e(UIUTH HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX JJIs1 OTBETa HA BONPOC U AT
peleHus 3a/1auu;

BbIOMpaTh MHGOpPMALMIO M3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh,
CHUCTEMaTU3UpOBaThb U HHTEPIPETUPOBATh HMHGOPMALMIO Pa3IUYHBIX BUAOB U  (opMm
IIPEJCTABIICHMUS;

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, MPEJICTaBIATh €€ B  pa3auuHblX  (opmax,
WUTIOCTPUPOBATh I'pahuuecKu;

OLICHUBATh HAJEKHOCTh MH(OpPMAUMM 1O CaMOCTOATENBHO CHOPMYIUPOBAHHBIM

KPUTEPUSIM.

KoMMmyHukaTuBHbIE YHUBEpPcaIbHbIE yueOHbIe elicTBUS
Oo0menne:
BOCIIPUHUMATh U (DOPMYIUPOBATh CYXKJICHHUS B COOTBETCTBHM C YCIOBHUSIMU W IIENSAMU

O6H_ICHI/I${, SICHO, TOYHO, I'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPCHUA B YCTHBIX U IMHUCBMCHHBIX



TEKCTaX, JaBaTh I[IOSICHEHUS 110 XOJAY pElICHHs 3aJaud, KOMMEHTHPOBATh I10Jy4YEHHBIH
pe3yabTarT;

B X0Ji¢ 00CYXJEHHUS 3a7aBaTh BOMPOCHI MO CYLIECTBY OOCYXJIaeMOW TEMBI, MPOOJIEMBI,
pelaeMoi 3ajauu, BbICKa3blBaTh WJIEH, HALIEJICHHbIE HA MOMCK PELIEHUS, CONOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMHU JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MIPEJICTaBIATh PE3yJAbTaThl PELIEHUS 3aJayd, SKCIEPUMEHTAa, MCCIENI0BaHUS, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (QopMmaT BBICTYIUIEHHS C Y4YETOM 3ajad  Mpe3eHTauud U

0COOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE TeiicTBUSA

Camoopranuszanms:

COCTaBJIATH ITUIaH, aJTOPUTM pEIIeHHs 3aladd, BBIOMpATh CIIOCOO pEmIeHHs ¢ Y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(OpMaLIHHL.

CaMOKOHTPOJIb, YMOLMOHAJILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATENILHON pe(uIeKCUU KaK OCO3HAHUS COBEPILIAEMBIX JIEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX Ppe3yJabTaTOB, BIAJETh CHOCO0AMHM CaMOINPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yIbTaTa pPelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTh IIPH PEIICHUH 3a/1a4d, BHOCHUTh
KOPPEKTHBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JIAHHBIX, HalIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBaTb COOTBETCTBME pe3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JNOCTMDKEHUS] WM HEJNOCTH)KEHHsS pe3ylbTaTOB JESATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

[IOHMMAaTh U UCIOJIb30BaTh IMPEUMYILECTBA KOMAHIHOM M MHIUBUAYaIbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajJa4, M[PUHUMATh 1€JIb COBMECTHOM JIeATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHOM palOThl, pacmpeneniarb BHIbI padOT, JOrOBApHBATHCSA, OOCYXKIATh
IpoIecC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH ;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
HITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMH 4IEHAMH KOMAaH/bl, OLIEHMBATh KAayecTBO CBOEro BKJaJa B OOLIMIM MpPOAYKT IO

KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.



HPEIMETHBIE PE3YJIBTATbBI

K xonmy 10 kiaacca oOyyaromuiicss HAQy4uTCs:

CBOOOHO OTIEPUPOBATH OCHOBHBIMHU TIOHSATHSMHU CTEPEOMETPHH IPH PEIICHUU 3a/1a4 U
MIPOBEJICHUN MaTEeMaTHICCKUX PACCYKICHUM;

MPUMEHSITh aKCHOMBI CTEPEOMETPUM U CIEACTBHS W3 HHX TPU  PCHICHUH
T€OMETPUYCCKUX 33134,

KJIACCHU(UITUPOBATH B3aUMHOE PACIIOJIOKCHHE TIPSIMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO OIEPHPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C yIJIAMHA B MPOCTPAHCTBE: MEXKITY
MPSMBIMH B TTPOCTPAHCTBE, MEXKTY MIPSAMO U TIIOCKOCTHIO;

CBOOOHO OTIEPUPOBATH MOHATHSMH, CBA3aHHBIMH C MHOTOTPAaHHHKAMH;

CBOOOJHO pAacIO3HAaBaTh OCHOBHBIC BHJIBI MHOTOI'PDAHHUKOB (TIpHU3Ma, MHPaMHIA,
MPSIMOYTOJIBHBIN MapajuieNenume, Ky0);

KJ1accu(PUITMPOBaTh MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJIaCCU(UKAIIIH;
CBOOOJTHO OTIEPUPOBATH IOHATHUSMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHHKOB
TUIOCKOCTBIO;

BBITIOJTHATH MApaJUICIbHOE, IEHTPAILHOE U OPTOTOHAILHOE NMPOEKTUpOBaHKE (GUryp Ha
TUIOCKOCTD, BBITIOJHSATH N300paykeHHs PUTYp Ha IIOCKOCTH;

CTPOHTH CEYCHHUSI MHOTOTPAaHHHKOB Pa3JIMYHBIMUA METOJIAMH, BBINOJIHATH (BBIHOCHBIC)
IUIOCKHE YEePTS)KU W3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUMCIIATh IJIONIAJU TOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpH3Ma, IHUPaMHUA),
TEOMETPUYECKUX TeJl C MPUMEHEHHEM (HOpMYIT,

CBOOOJTHO ONEPUPOBATh TMOHSATHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, IIEHTP, OCh M IUIOCKOCTh CHMMETPUU (BUTYPBI;

CBOOOJHO OTMEPHPOBATH MOHITHIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U KOOPAMHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUS HAJl BEKTOPAMU;

pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTeMAaTHYECKHMX OTHOILIEHUM M HaXOXXICHHE
T€OMETPUYECKUX  BEJIMYUH, TPUMEHSIA HW3BECTHBIE METOAbl TpPH  pEIICHUU

MAaTEMAaTUYCCKHUX 3a/iad MMOBBIIICHHOI'O XU BBICOKOT'O YPOBHSA CJIOKHOCTH,



IIPUMEHATH IIPOCTEHUIINE IPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI IIPH PELICHUHU CTEPEOMETPUUECKUX 3a1a4;

W3BJIEKATH, npeoOpa3oBHIBATH 51 MHTEPIPETUPOBATH UH(POPMAIIHIO 0
[IPOCTPAHCTBEHHBIX T'€OMETpPUUYECKUX (Urypax, INPEACTAaBICHHYIO Ha uYepTexax u
PUCYHKaX;

IIPUMEHATHh IOJY4YCHHBIC 3HAHUS Ha IPAaKTUKE: CpPAaBHMBATh M aHAJIU3UPOBATH
peanbHble CUTyallMd, NIPUMEHATh M3YYEHHBIE NOHATHUS B IIPOLIECCE IOMCKA pPELICHUs
MaTeMaTH4eCKu CHOPMYIUPOBAHHON MPOOJIEMbI, MOAETUPOBATh PEAIbHBIE CUTYAlluU
Ha S3bIKE TE€OMETPUH, HCCIEA0BAaTh ITOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM
reOMETPUUECKUX MOHATHI W TeopeM, ammapara aiareOpbl, pemiarb IpPaKTHUYECKue
3a/1a4¥, CBSA3aHHbIE C HAXOK/ICHUEM I'€OMETPUYECKUX BEJINYHUH;

UMETh TpeAcTaBiIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU KaK COCTaBHOMN

yacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.

K xonimy 11 kiaacca oOydaromuiicss HAyIUTCs:

CBO60)1HO ONepHupoBaTh MOHATUAMHU, CBA3AHHBIMU C HHHHHﬂqueCKOﬁ, KOHUYECKOU U
chepuvecKoit TOBEPXHOCTSAMHU, OOBACHITH CIOCOOBI TTOTYICHHS;

OTIEPHPOBATh TIOHSTHIMH, CBSI3aHHBIMHU C TeJIaMH BpAIlCHHs: WIHHIPOM, KOHYCOM,
cdepoit u mapowm;

pacrmo3HaBaTh Teja BpameHus (IUIHHAP, KOHYC, cdepa u map) U 0OBSICHATh CIIOCOOBI
MOJTyYCHUS TEJl BPALICHUS;

KJIaccu(UIMPOBATh B3AUMHOE PACIIONIOKEHHE CPEPhI U TNIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB M TEJI BpalICHHS, OOBEMBI U
TUTOIIAM MTOBEPXHOCTE MHOTOTPAHHHMKOB M TEJ BPAICHHS, T€OMETPHYECKUX Tell C
npUMeHEHHEeM (HOPMYIT;

CBOOOJTHO OTICpPUPOBATh MOHITHSIMH, CBI3aHHBIMH C KOMOMHAIIUSIMH TEJI BPAICHUS U
MHOTOI'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy ¥ OMHCAHHBIA OKOJO chepsl,
cdepa, BiCaHHAsi B MHOTOTPAHHUK HMJIH TEJIO BPAIICHUS;

BBIYHCIISATH COOTHOIIEHHS MEXIY IMIOMAIIMHU MTOBEPXHOCTEH U 00bEMaMU TIOJOOHBIX
Te,

n300paxaTh H3y4aeMble (PUTYpBI, BBIMOTHATH (BBIHOCHBIE) IJIOCKHE YEPTEKH U3
PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS

TCJI BpallICHUS



W3BJICKATD, UHTEPIPETUPOBATH u peoOpa3oBLIBATH nH(pOpMaIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYpaX, MPEJCTABICHHYID Ha YepTekax u
PUCYHKAX;

CBOOOHO OTIEPUPOBATH TIOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATE OTIEPAIMH HAJ BEKTOPAMU;

3aJ1aBaTh IUIOCKOCTh YPABHCHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

pemiaTh TEOMETPUYECKUE 3a/ladll Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHUE PACCTOSHUN OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHIE BEKTOPHO-KOOPIMHATHOTO METO/Ia MPH PEIICHIH;

CBOOOJHO OIEPUPOBATH IMOHATHSIMH, CBSI3aHHBIMH C JBIKCHHEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA JIBIKCHUM,

BBITIOJTHATh W300paKCHHSI MHOTOTPAaHHUKOB W TEJI BpAIICHHS IPU TapalieIbHOM
MepeHoce, NEeHTPATbHONH CHMMETPHH, 3epKaTbHOW CHMMETPHH, IPU TTOBOPOTE BOKPYT
MIPSIMO, TIPe0Opa30BaHus TI0I00MS;

CTPOUTh CEYCHUS MHOTOTPDAaHHWUKOB W T BpANICHUS: CEYCHUS [HIUHApA
(mapaniaenbHO ¥ MIePIEHANKYISIPHO OCH), CEYCHHS KOHyca (IapauiebHbIE OCHOBAHUIO
U IPOXOJSIINE Yepe3 BEpIINHY), CEUCHHUS 11apa;

HCIOJIb30BaTh METOJbl MOCTPOCHHUSI CEUEHUMH: METO]| CJIEel0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMUS, METO/I IEPEHOCA CEKYIIIEH MI0CKOCTH;

JOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS,

MPUMEHSITh TreoMeTpuueckue (akThl [ PEHICHHs CTEePEOMETPUYECKUX 3ajad,
MIPEIOJIAraloIuX HECKOIbKO IIAaroB PEIIeHUs, €ClId YCIOBUS MPUMEHEHUS 33/1aHbl B
SIBHOUM M HESIBHOH (opMme;

pemarh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMaTHYEeCKUX OTHOIICHHA M HaXOXICHHE
r€OMETPUYECKUX BEJINYMH;

MIPUMEHSTH MPOTPAMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH
PELICHUH CTEPEOMETPUYECKUX 33/1aY;

MPUMEHATh TOJYYCHHbIE 3HAaHUS Ha TMPAaKTHKEe: CpaBHHUBAaTh, aHAIM3UPOBATH U
OIICHUBATh peajbHbIe CUTYallUU, IPUMEHSATh U3YYCHHbIE MOHATHS, TEOPEMBI, CBONCTBA
B TMpollecce TMOUCKAa pEIIeHUs MaTeMaTudeckd CGHOPMYTUPOBAHHON MPOOIIEMBI,
MOJENUPOBATh peajbHble CUTYAI[MH HA S3bIKE T€OMETPHUH, UCCIE0BATh MOCTPOCHHBIE
MOJIENT C HCIIOJIb30BaHMEM T€OMETPHUYECKUX MOHITHM M TeopeM, ammapaTa aireOpsl,

peuaTth MPAKTHUYCCKUC 3aauU, CBA3aHHBIC C HAXOXKACHUEM I'COMCTPUYCCKHUX BCIINYHH,



¢ HMCTb MPCACTABJICHHUA 00 OCHOBHBIX 3TaIax Pa3sBUTUA TCOMCTPUH KaK COCTaBHOM

JacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
n/n NPOrpaMMblI Bcero Konrponbupie | Ilpaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIIOCKOCTEN B g
MIPOCTPAHCTBE
4 [leprieHANKYIAPHOCTD NPSIMBIX U )5
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHuKH 7 1
Bexkrtopsl B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3anus 5 )
3HaHUHI
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Korpoasmere | Tpaktuueckue (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, 0606HJ;GHI:IG " 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBroxeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/t

Tema ypoka

KoanuyecTBo yacoB

Bcero

OcHoBHbI€ IpaBUJIa U300paKEHUS HA PUCYHKE IJIOCKOCTH, TapaJuIeIbHBIX MPSAMBIX (OTPE3KOB),

! CepeIMHBI OTpe3Ka !

) [TousTHS CTEpeOMETpHH: TOYKa, PsMasi, INIOCKOCTh, IMPOCTpaHCTBO. OCHOBHBIE TPaBHIIa |
M300paXkeHUsT Ha PUCYHKE TUIOCKOCTH, MMapaJUICIbHBIX MIPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

3 [TonsTHS: TIEpeceKaronuecs IOCKOCTH, TIepeCeKaroNruecs MpsiMast U TUIOCKOCTh; 1
MTOJTYTIPOCTPAHCTBO

4 [TousTHS: TIEpeceKaronuecs IOCKOCTH, TIEpeCeKaroNruecs MpsiMast U TUIOCKOCTh; |
MTOJTYTIPOCTPAHCTBO

5 MHororpaHHUKH, H300paKEHUE MPOCTEHITUX MTPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTB YIOIIHX |
00BEKTOB

6 MHoTrOorpaHHUKH, H300paKEHUE MPOCTEUIITUX MTPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIIHX 1
00BEKTOB
AKCHOMBI CTEPECOMETPHH U TICPBBIC CIICJCTBHUS U3 HUX 1
AKCHOMBI CTEPECOMETPHH U TICPBBIC CIICJCTBHUS U3 HUX 1

9 AKCHOMBI CTEPEOMETPHUH U TIePBbIE ClIeICTBUS 13 HUX. CriocoObl 3aJaHus IPSAMBIX U TUIOCKOCTEH |
B npocTtpancTBe. O003HAYCHHS MPSIMBIX M TUIOCKOCTEH
N300pakenue ceueHni mupaMuibl, Kyoa U IPU3MBbI, KOTOPBIE MPOXOIAT Yepe3 X pédpa.

10 N300pakenue nepecedeHus MoydeHHbBIX TUIOCKOCTel. PackpamnBaHie NOCTPOCHHBIX CEUCHHIN 1
Pa3HBIMU IIBETaMU
N3o00paxkenue ceuyeHnit mupamMuabl, Kyda v MPU3MbI, KOTOPbIE MPOXOAAT Yepe3 ux peopa.

11 N3o0pakenue nmepeceueHus MoIydeHHBIX MIIOCKOCTeN. PackpaninBanne moCTPOCHHBIX CEUeHUN 1

Pa3sHbIMH IBE€TAMU




N3o0pakenue ceueHnit mupaMuasl, Kyoa U IpU3Mbl, KOTOPBIE POXOIAT Yepe3 X pEopa.

12 N300pakenue nepecedyeHus MoIydeHHbBIX INIOCKOCTel. PackpamuBane NOCTPOCHHBIX CEYCHUN
Pa3HbIMU LIBETAMHU
N300pakenune ceueHnit mupaMupl, Kyoa U PU3MBbI, KOTOPBIE POXOIT Yepe3 X peodpa.

13 N3o0pakeHue nmepecedeHus MoTy4eHHBIX ITOCKOCTEH. PackpairBanre NOCTPOCHHBIX CEUCHHIA
pa3HbIMU LIBETAMHU

14 Merton cnenoB sl MOCTPOEHUS CEUYECHHI

15 Merton cnenoB s mocTpoeHus ceueHuil. CBOICTBa epeceyeH il MpsSMbIX U TNIOCKOCTEN

16 Merton cnenoB st mocTpoeHus ceueHuil. CBOICTBa epeceyeHuil MpsSMbIX U TIOCKOCTEN

17 [TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha pédpax. Co3naHue BHIHOCHBIX
yepTexKel U 3aruch M1aroB MOCTPOEHUS

13 [TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha pédpax. Co3naHue BHIHOCHBIX
yepTeKel U 3aMuch M1aroB MOCTPOEHUS

19 [TocTpoenne ceuenuii B mupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. Co3iaHne BHIHOCHBIX
YepTEXKEH U 3aIUCh 1aroB MOCTPOEHUS

20 [TocTpoenne ceuenuii B nmupamu/e, Kyoe mo Tpém Toukam Ha péopax. Co3taHue BBIHOCHBIX
YepTEeXKEH U 3alUCh 11aroB IOCTPOEHUS

21 [ToBTOpenue mranumeTpun: Teopema o MPONOPIMOHANTBHBIX OTpe3KaX. [lomo0ue TpeyroasHUKOB

2 IToBTOopenue mianumerpun: Teopema MeHenast. PacdeTsl B ce4eHHAX Ha BBIHOCHBIX YEPTEXKAX.
Hcropus pa3BUTHS IUIAHUMETPUN U CTEPEOMETPUU

23 KonTtponsnas pabora "Akcuomsl crepeomerpun. Ceuenus"

24 B3aumHoe pacnonoxenue npsamseIx B npocTpaHcTBe. CkpelmuBaromuecs npsamsle. [Ipuznaku
CKPEILMBAIOIIKXCS NPsAMBIX. [lapaienbHble MpsMbIe B IPOCTPAHCTBE
Teopema o cymecTBOBaHMM U €AMHCTBEHHOCTH NPSIMON MapaljIeNIbHOM TaHHOU MPSIMOMH,

25 MIPOXOJALICH Yepe3 TOUYKY IPOCTPAHCTBA U HE JIeXKallle Ha TaHHOM npsaMoi. Jlemma o
MIEPECEUECHHUH MTAPAJIENBHBIX MPSAMBIX INIOCKOCTHIO

26 [TapannenbsHOCTB TpeX NpsIMBIX. Teopema 0 TpEX mapajuienbHbIX NPAMBIX. Teopema o

CKPCUINMBAIOIHUXCA TPAMBIX




[TapannenbHoe nmpoekTupoBaHue. OCHOBHBIE CBOICTBA NAPaJIJIEIbHOIO IPOCKTUPOBAHUS.

27 N3o6pakenue pasHbIx GUryp B mapaieibHOM MPOCKIHH !

28 [HenTpanbHas Mpoekuus. YIoJl C COHANPABIECHHBIMU CTOPOHAMU. YTOJ MEXAY IPSIMbIMU 1

29 3azauM Ha JOKAa3aTeNbCTBO M UCCIIEI0BAHUE, CBS3aHHBIE C PACIIONI0KEHUEM MIPSIMBIX B |
IIPOCTPAHCTBE

30 [ToHATHA: mapaIebHOCT MPSMOM U IUIOCKOCTHU B ITpocTpaHcTBe. [Ipu3Hak napayienbHOCTH |
npsiMoi U TIockocTu. CBOMCTBA MapaJIeIbHOCTH MPSMOMN U TIIIOCKOCTH

31 ['eomeTpuueckue 3ajau Ha BBIYMCIIEHUE U I0KA3aTeNIbCTBO, CBSI3aHHBIE C MAPAJUIEIIBHOCTBIO |
MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE

1 [TocTpoenue cedeHuns, MPOXOASIIETO Yepe3 JaHHYIO IPSIMYI0 Ha 4epTeke U NapalIeIbHOTO 1
npyroi npsamon. Pacuér oTHomeHuin

13 [TapannenpHas mpoekys, IpUMEHEHNE JJIsl IOCTPOCHUS CeUeHU Ky0a 1 nmapajuiesenunesa. 1
CBoiicTBa napayyIeNenune1a u Mpu3Mbl

34 [TapannensHble mockocTH. [Ipu3HaKy napanieabHOCTH ABYX IMIOCKOCTEN 1

35 Teopema 0 mapamIeaIbHOCTH ¥ €IMHCTBEHHOCTHU IUIOCKOCTH, IPOXOJAIIEH Yepe3 TOUKY, He 1
IIPUHAUICKANTYIO JAaHHOW IJIOCKOCTH U CIEICTBUA U3 HEE

36 CpolicTBa napauIeIbHbIX INIOCKOCTEN: O MApaJUIENbHOCTH NPSAMBIX IIEPECEUCHUS IIPU 1
IIEPECEYCHHH JIBYX MTapAJUIEIbHBIX IUIOCKOCTEN TPEeThen
CBolicTBa napajiesIbHBIX IIJIOCKOCTEN: 00 0Tpe3Kax MapajuleabHbIX IPSAMBIX, 3aKITIOUEHHbBIX

37 MEXAY MapajuleIbHBIMU INIOCKOCTSAMH; O IEPECEUCHHUH NIPSAMON ¢ ABYMS NIapauIeIbHBIMU 1
IJIOCKOCTSIMU

38 [ToBTOpenue: Teopema [udaropa Ha mIockocTu 1

39 IloBTOpEHUE: TPUTOHOMETPUS MPAMOYIOJIBHOTO TPEYrOJIbHUKA 1

40 CBoiicTBa Ky0a 1 MPsIMOYTOJILHOTO Napajieenuneaa 1

41 Bbruncnenue JUIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM MapaljieNenurese 1

4 [lepnieHIMKyYIApHOCT NPAMOI U INIOCKOCTH. [Ipr3HaK NepneHuKyIIpHOCTH IPSIMON U |

IIIIOCKOCTH




[lepneHIUKYIISIPHOCTD NPSAMOM U IUNIOCKOCTHU. [Ipu3HaK NepreHauKyaIspHOCTH IPAMOU U

43 1
IJIOCKOCTH
44 Teopema 0 CyleCTBOBAHUM U €IMHCTBEHHOCTH NPSMOM, IIPOXOIAIIEH Yepe3 TOUKY ITPOCTPAHCTBA |
U NEPIEHIUKYISIPHON K IIJIOCKOCTH
45 [Inockoctu U nepneHAUKYISIpHbIE UM MIPSIMbIE B MHOTOTpaHHUKaX 1
46 [1nockocTu U nepneHANKYISIpHbIE UM MPSIMblE B MHOTOTpaHHHUKaX 1
47 [Iepnenaukynsp n HakinoHHas. [locTpoeHKe NepneHauKYyIIApa U3 TOUYKH HA TIPSIMYIO 1
48 [Iepnennukynsp n HaknoHHas. [locTpoeHue eprneHuKyIIspa U3 TOUYKHU Ha MPAMYIO 1
49 Teopema o Tpéx nepneHAUKYsIpax (mpsmas U oOpaTHasi) 1
50 Teopema o Tpéx nepneHAUKyIsipax (mpsmas ¥ oOpaTHasi) 1
51 YTo0oJ1 MEXIy CKpENIUBAOIIMMHUCS MPSAMBIMHU 1
52 [Tonck neprneHIMKyISpHBIX OPSIMBIX ¢ TOMOIIBIO IEPIIEHIMKYISIPHBIX INIOCKOCTEN 1
53 OpToroHajibHOE MPOESKTUPOBAHUE 1
54 [TocTpoenune ceuenuid Kyoa, MpU3MBbI, MPABUIILHON MUPAMHJIBI C TIOMOIIBI0 OPTOTOHAIBHON 1
IIPOEKIINH
55 [TocTpoenne ceuennii Kyba, MpU3MbI, MPABHIILHON MTUPAMUIBI C TIOMOIIBIO OPTOTOHATBLHOM |
IIPOEKIINH
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTENIBHO INIOCKOCTH. [IlmockocTn cummeTpuii B 1
MHOTOTPaHHUKAX
57 [Ipu3Hak nepneHIuKyJIIpHOCTU MPSIMOU U TUIOCKOCTHU KaK CIIEICTBUE CUMMETPUU 1
58 IIpaBunbHBIE MHOTOIPAaHHUKU. Pac4€r pacCTOAHUI OT TOYKHU J0 IUIOCKOCTH 1
59 [IpaBunbHbIE MHOTOIPaHHUKH. Pacd€T paccTOSHUI OT TOYKHU 10 IUIOCKOCTH 1
60 CriocoObl ONYCTUTH NEPIEHANKYISPHI: CAMMETPHUS, CABUT TOYKHU MO MapayljIeIbHOM MPsSMOii 1
61 CaBur no HenapaienbHON IPSIMOM, U3MEHEHHUE PAaCCTOSTHUMN 1
62 KonTponpHast pabota "B3anMHoe pacnosioskeHue NpsIMbIX U IMJIOCKOCTEN B MPOCTpaHCTBE" 1
63 [ToBTOpEHUE: Yyroa Mex 1y NpsIMbIMU Ha TNIOCKOCTH, TPUTOHOMETPHUS B ITPOU3BOJIBHOM |

TPEYroJIbHUKE, TCOPEMa KOCHUHYCOB




64 [ToBTOpEHME: Yyroy MKy CKpEIUBAIOIIUMUCS MPSMBIMU B IPOCTPAHCTBE 1

65 ['eomeTpuueckrie METOIbI BBIYMCIICHUS YIIa MEXK/TY MPSIMBIMA B MHOTOTPaHHUKaX 1

66 JIByrpansblii yroj. CBOMCTBO JIMHENWHBIX YIJIOB JBYTPAHHOIO yIiia 1

67 [Tepnenqukynsipubie I0CKOCTH. CBONCTBA B3aUMHO MEPIICHIUKYIISIPHBIX TIOCKOCTEH 1

68 [Ipu3Hak nepneHANKYIIPHOCTH TIIOCKOCTEH; TeopeMa O MPsIMOM MepeceueHus IBYX MIOCKOCTEN |
MEePIEHIUKYIISIPHBIX TPEThEH MIOCKOCTH

69 [IpssmoyronpHbIN Napasuienenunes; Kyo; n3MepeHus, CBOMCTBA MPSIMOYTOJIbHOTO |
napajuiesienumesa

70 Teopema o AuaroHa Iy MPSMOYTOJIBLHOTO MapaJUIeICIHIE a U CIEACTBUE U3 HeE 1

71 CrepeoMeTpriecKue U MPHUKIIAIHBIC 3a/1a4H, CBA3aHHBIE CO B3AMMHBIM PACIIOJIOKEHUEM TTPSIMBIX 1
Y TTIOCKOCTH

7 [ToBTOpEHME: CKpeNTUBaAIOIIKUECS MPSIMbIe, TapaJIIEIbHBIC TFIOCKOCTH B CTAHIaPTHBIX 1
MHOT'OTpaHHUKAX

73 [Tapa napayenbHbIX IIIOCKOCTEN Ha CKPEIUBAKOIINXCS MPSAMBIX, PACCTOSTHUE MEXKIY 1
CKPELIMBAIOIIMMUCS IPSIMBIMHU B IPOCTBIX CUTYALUAX

74 PaccTosiHre OT TOUKH 10 TIFIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 MIIOCKOCTH 1

75 Brluncnenue paccTosHU MEXTy CKPEIIUBAOIIUMUCS HPSIMBIMU C IIOMOIIBIO 1
MEePIEHIUKYISIPHON INIOCKOCTH

76 Tpéxrpannslii yroJ, HepaBeHCTBa AJisl TpeXrpaHHbIX yriaoB. Teopema [Tudaropa, TeopemMsl 1
KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJia

77 DnemMeHTHI chepuuecKoi TeOMETPUH: T'e0Ie3MUeCKre TMHUN Ha 3eMIie 1

78 Kountponbnas paborta "Yrisl u paccrossHus" 1

79 CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1

80 [upamupa. Buasl nupamun. IlpaBuiibHas nupamuia 1

81 [Ipusma. Ilpsamas u HakaoHHas npusmsl. [IpaBuiibHas npuzma 1

82 [Ipsimoii mapannenenumnesn, NpsMOYTOJIbHBIN Napasuienenumne, Kyo 1

83 Beinykiibie MHOrorpanHuku. Teopema Jitiepa 1




84 Brinyxkiibie MHOrorpanauku. Teopema Oiniepa. [IpaBuiibHbIE U [TOJIyTIpaBUIIbHBIE MHOTOTPAaHHUKHU 1
85 KonTtposnsHas padota "MHOrorpanHuKN" 1
86 [lonsiTHE BEKTOpA HA MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBusno napannenenurnena 1
90 YMHOXeHHEe BEKTOpa Ha YUCIIO 1
91 Paznosxenue BexTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISKAIIUX B OJTHON MJIOCKOCTH 1
92 CkansipHO€ MPOU3BEICHUE 1
93 Beruncnenue yria Mexay BEKTOpaMHU B IPOCTPAHCTBE 1
94 [Ipocreiimue 3a1a4m ¢ BEKTOpaMHU 1
95 [Ipocreiiue 3ana4n ¢ BEKTOpaMu 1
96 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1
97 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1
98 O060011eHre U crucTeMaTu3alus 3HaHu| 1
99 O06001eHre U cucTeMaTru3alys 3HaHUH 1
100 Hrorosas koHTpoOJIbHAS paboTa 1
101 Hrorosas koHTpoOJIbHAS paboTa 1
102 O06001eHre 1 cucTeMaTu3alus 3HaHu| 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne KoauvecTBo yacos
Tema ypoka
n/n Bcero
1 [ToBTopenue tems! "KoopauHarsl BeKTOpa Ha IJIOCKOCTU U B IPOCTPaHCTBE" 1
2 [ToBTOpenue tems! "CkasisipHOE IPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mexy BEKTOpaMH B POCTpaHCTBE" 1
4 [ToBTOpenue Temsl "YpaBHeHHE MPSIMON, TPOXOASIIEH Yepe3 1Be TOUKu" 1
5 YpaBHEHUE IIOCKOCTH, HOPMaJib, ypaBHEHHE MJIOCKOCTH B OTpe3Kax 1
6 YpaBHEHHE IOCKOCTH, HOPMaJlb, ypaBHEHHE TJIOCKOCTH B OTpE3Kax 1
7 BektopHoe npounsBeneHne 1
8 JIuneliHbIE HEPABEHCTBA, JIMHEWHOE TPOrPaMMHUPOBAHUE 1
9 JIuneliHbIE HEPABEHCTBA, JIMHEMHOE TPOrpaMMHUPOBaHUE 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 TJIOCKOCTH B KyOe 1
14 Haxoxnenue paccTosiHUM OT TOYKH JI0 TJIOCKOCTH B MPAaBUJILHON MUPaAMUJIE 1
15 KonTtponbHas padoTa "AHaTuTHYECKaAs TeOMETPHS" 1
16 CeueHrs MHOTOTPAHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHI 1
17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIEJIOB 1
18 CeueHunss MHOTOTPAHHUKOB: CTaHIAPTHBIE INIOCKOCTH, IEPECEUEHUS MPSAMBIX U INIOCKOCTEN 1
19 [TapannenbHble TPsIMbIE U IJIOCKOCTH: NapaJIJIeIbHbIE CEUEHUS 1
20 [TapannenpHble TpsIMbIE U JIOCKOCTH: PACUET OTHOUIEHUH 1
21 [TapannenpHble TpsIMbIE U MJIOCKOCTH: YIJIbl MEXKIY CKPEUIMBAOIINMUCS MPSAMBIMHU 1
22 [lepnenaukynsipHbIE TPSAMBIE U INIOCKOCTU: CTaHJAPTHBIE APhl IEPIEHINKYISIPHBIX 1




IIJIOCKOCTEHN U IPSIMBIX, CAMMETPUM MHOTOTPAaHHUKOB

23 [IepnieHqUKyIISIpHBIE IPSAMBIE U INIOCKOCTU: TEOPEMA O TPEX MEPIEHIUKYIIAPAX 1
24 [lepnenqukynsipHbIE TIPSMBIE U TUIOCKOCTHU: BHIYUCIICHUSI IJTUH B MHOTOT'PAaHHUKAX 1
25 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIEHUKOB, (DOPMYJIBI JUTS TUIOMIACH, COOOpaKEeHUS 10001 1
26 [ToBTOpEHUE: TUIOIIA MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIS TUTOINAJICH, COOOpakeHHSI 110 100Us 1
27 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIBHUKOB, (POPMYJIBI JUTsl TUIOIIAAeH, COOOpakeHUs 1101001 1
73 [Inomany ceyeHNN MHOTOTPAaHHMKOB: IJIOMIAAN TIOBEPXHOCTEN, pa3pe3aHus Ha YaCTH, |
cooOpakeHus TI0100us
79 [lnomany ceyeHnii MHOTOrPaHHUKOB: TUIONIAM TOBEPXHOCTEM, pa3pe3aHus Ha YacTH, I
cooOpakeHus TT0100us
30 KontponbHas pabota "[loBTOpeHne: MHOTOIpaHHUKHU, CEYEHNUS MHOTOTPaHHUKOB" 1
31 O6bEM Tema. OOBeM PSMOYTOJIBHOTO Mapajuiesienuneaa 1
32 3amauu 00 yaBOeHUH Kyba, 0 KBajpaType Ky0a; 0 TPUCEKIIUU yria 1
33 CrepeomMeTpriecKue 3a/1a4M, CBI3aHHBIE C 00BEMOM MPSMOYTOJIBHOTO MapajuiesenuIea 1
14 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BRIUUCIEHUEM 00BEMA MPSIMOYTOJILHOTO |
napajuiefienuneaa
35 O0BEM TIPSIMO TPU3MBI 1
36 CrepeoMeTrpHuueckue 3a/1auu, CBI3aHHbIE C BBIYUCICHUEM 00bEMOB MPSIMON MTPU3MBI 1
37 [Ipuknagabie 331291, CBI3aHHBIE C 00BEMOM MPSIMOU MPU3MBI 1
18 Brruncnenue 00bEMOB Te ¢ TOMOIIBIO OTpeieIEHHOro uHTerpaia. O0bEM HAKJIOHHOM |
MIPU3MBI
39 Boruncnenue 00bEMOB TeN ¢ TOMOMIBIO ONpeAeaEHHOro nuTerpana. O0bEM nmupamMu bl 1
40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/] C OOIIUM YIIIOM 1
41 ®opmyna o6béMa nupamuibl. OTHOIIEHHE 00BEMOB TUPAMHJT C OOLIUM YIIIOM 1
42 CrepeoMeTpHrueckue 3a/1auu, CBI3aHHbIE C 00bEMaMU HAKIIOHHOM MPU3MBI 1
43 CrepeoMeTpHuueckue 3a/1auu, CBI3aHHbIE C 00bEMaMU THPAMU/IBI 1




44 [Tpuknaaneie 3agauun o Teme "OO0bEMBI TeN", CBA3aHHBIE C 00BEMOM HAKIIOHHOM MPHU3MBI 1
45 [Tpuknaaneie 3agaun o Teme "OO0bEMBI Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI 1
46 [Tpumenenne 00bEMOB. Brrunciaenne paccTosHUS 10 TUIOCKOCTH 1
47 KonTtposnsHas padota "O0béM MHOTOrpaHHHUKA" 1
48 Hunuuapudeckas TOBEPXHOCTh, 00pa3yronue MUIMHAPUYECKON MOBEPXHOCTH 1
49 Humuaap. [psmoit kpyroBoit nmunuuap. [nomans moBepXHOCTH HUIUHIpA 1
50 Konnueckas moBepXxHOCTh, 00pa3yromue KoHnueckoi nosepxuoctu. Konyc 1
51 Ceuenne KOHYyca TNIOCKOCTHIO, TAPAILIEITHHOM IMIIOCKOCTH OCHOBAHMS 1
52 VYceuénnslil konyc. M300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tmomaae 60KOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH KOHYCA 1
54 [Tnomaas 60KOBOM MOBEPXHOCTH ¥ TIOJHOM MOBEPXHOCTH KOHYCA 1
55 CrepeoMeTrpHuueckre 3a/1aui Ha JOKa3aTeJIbCTBO U BHIYHCICHHUE, IOCTPOCHUEM CEUEHUN |
UWIMH]IpA, KOHYyca
56 CrepeoMeTpHrueckue 3a/1aui Ha JOKa3aTeIbCTBO U BHIYHCIEHUE, TOCTPOSHUEM CEUEHUIT |
UWIMHIpa, KOHYyca
57 [Ipuxnagneie 3a1auu, CBI3aHHBIE C IUITUHIPOM 1
58 [Ipuxnagneie 3a1auu, CBSI3aHHBIE C IIUITMHIPOM 1
59 Cdepa u map 1
60 [lepeceuenue chepsrl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocteio. Bua u 1
n300paxkeHue mapa
61 [Tepeceuenue cdepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocteo. Bua u |
n300paxkeHue mapa
62 VYpasuenue chepsl. [Inomans chepsr u e€ yacret 1
63 Cummerpus cdepsl 1 mapa 1
64 CrepeomeTpHruecKHe 3a/1aui Ha JI0Ka3aTeIbCTBO U BBIUMCIIEHUE, CBSI3aHHBIE O cepoil n |

mrapoMm, NoCTPOCHUEM UX CEYEHMH MIOCKOCThIO




CrepeomeTpuuecKre 3a/1au Ha JI0Ka3aTeJIbCTBO U BBIYHMCIIEHHUE, CBSI3aHHBIE CO c(epoil ’

65 IapOM, IMMOCTPOCHUEM UX CEUEHUM MIIOCKOCTHIO !

66 [Tpuknamaeie 3a1a4n, CBsI3aHHBIC CO c(Hepoid U IapoM 1

67 [loBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH, BHIYMCICHHS B OKPYKHOCTH, CTaHAAPTHBIE 110100 1

68 Paznuunble KOMOWMHAIIMY TEJ BpallleHUs] © MHOTOTPAHHUKOB 1

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

70 3amaun o Teme "Tena u moBepXHOCTH BpalieHus" 1

71 KonTponbHas paborta "Tena u noBepXHOCTH BpaleHUs " 1

72 O6beM munuHApa. Teopema 06 00bEME MPSIMOTO IIUITUHPA 1

73 Brruucnenue 006EMOB TN ¢ MOMOTIIBIO oTpeieIEHHOro nHTerpana. O0bEM KoHyCca 1

74 [Tmomraamn 60KOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTrpHuueckre 3a/1aui, CBA3aHHbIE C BHIYUCICHHEM 00bEMOB IWIIMH/PA, KOHYCa 1

76 [Tpuknagaeie 3agaun mo Teme "OOBEMBI U TUIOIIAAN MIOBEPXHOCTEH Tem" 1
O06bEM mrapa u mapoBoro cektopa. Teopema 06 06béme mapa. [Lnomanp chepsr.

77 CrepeoMeTpuueckye 3aJ1aui, CBA3aHHbIE C BBIYMCIECHUEM 00bEMOB I1apa, IapOBOTO CETMEHTA 1
Y IIapOBOTO CEKTOpa

73 [Tpuknagaeie 3agaun mo TeMe "OOBEMBI Ten", CBA3aHHBIE ¢ 00BEMOM IIapa M IUIOIIAIbI0 1
cdepbl. COOTHOIIEHUS MEXTY IJIOMIAASIMU MOBEPXHOCTEH U 00bEMAaMHU MOT00HBIX TEJ

79 [TonpoGHble Tena B mpocTpancTBe. M3amenenune oobéMa npu nogodun. CrepeoMeTprueckre |
3a/1auM, CBSI3aHHBIE C BBIYUCICHHEM 00BEMOB TeJ U IUIOMIA/Iel TOBEPXHOCTEH

80 Kontponsnas pabora "[1nomaamn mnoBepxHOCTU U 00bEMBI KPYTIIbIX Tel" 1

81 JBuxenus npoctpanctBa. OtoOpakenus. J[Brxenus u paBeHcTBo ¢uryp. Obiue cBoiicTBa |
JIBHOKCHU I

%2 Buner nBrkeHuil: napanienbHbIi mepeHoc, EHTpalbHass CHMMETPHS, 3epKalibHas 1
CUMMETpHUs, TOBOPOT BOKPYT MPSAMOi

83 [Ipeo6pazoBanus nogo6us. [Ipsmas u cdhepa Ditnepa 1

84 I'eomeTpuueckue 3ajau Ha IPUMEHEHUE JIBUKEHUS 1




85 KonTtponsHas padota "Bekropsl B mpocTpaHcTse”

26 Ob6o6maromee moroperue 11 nmoustuit 1 MeTo0B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3HaHui: "[lapamienbHOCTh NPSIMBIX U MIJIOCKOCTEH B MpOoCTpaHCTBE"

g7 Ob6o6maromee moroperne 11 mousTHii ¥ MeTo10B Kypca reomerpun 10—11 knaccos,
cucteMaruzanus 3Hanuii: "BexTopsl B mpocTpancTae”

28 O6o6mmaromiee noproperue 11 nonstuii u MmeTo0B Kypca reomerpun 10—11 kiaccos,
cucreMaruzaius 3Hanui: "BexTopsl B mpocTpancTae”

29 O6o6mmaromniee noproperue 11 nonstuii 1 MeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMartuzaius 3Hanuii: "O0beM MHOTOTpaHHHUKA"

90 O6o6mmaromniee noproperue 11 nonstuii u MeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMaruzarus 3Hanuii: "O0beM MHOTOTpaHHHKA"

91 O6o6mmaromniee noproperue 11 nousTuii 1 MeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMaruzanus 3Haaui: "[Iomnraay moBepxHOCTH U 00BEMBI KPYTIIBbIX Te"

90 O6o06matomiee moBropeHue 11 moHsTHII 1 MeTOI0B Kypca reomeTpun 10—11 kmaccos,
cucteMaruzarys 3Hanuii: "[1nomany moBepXHOCTH U 00BEMBI KPYTJIBIX T

93 Wrorosas koHTposbHas paboTa

94 Hrorosas koHTposbHas paboTa

95 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT

96 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

97 Hcropus pa3BuTHs CTEpeOMETPUH KaK HAYKU U €€ poJib B PA3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

08 Hcropus pa3BuTus CTepeOMETPUH Kak HAyKH U €€ pojib B PA3BUTUU COBPEMEHHBIX
VMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

99 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ pOJib B Pa3BUTUH COBPEMEHHBIX
VMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH

CTOpHS Pa3BUTHS CTEPEOMETPHUH KaK HAYKU U €€ pOJIb B Pa3BUTUU COBPEMEHHBIX
100 "




HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX

101 VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI !
102 Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTUU COBPEMEHHBIX |
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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