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HHOACHUTEJIBHAA 3AIINCKA

I'eomerpus siBnsieTcs ogHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPEAHEro oOmero oopa3oBaHusi, TaK Kak
o0ecrieynBaeT BO3MOXKHOCTb HW3Y4YCHHUs AUCIHIUIMH E€CTECTBEHHO-HAYYHON HANpPaBICHHOCTH W TPEIMETOB
IYMaHUTApHOTO IMKIA. [IoCKOJIBKY JOTMYecKOoe MBIIIICHHE, (GOPMHUPYEMOE MPHU MU3YYCHHH OOYYarOUIMMHCS
MOHATUMHBIX OCHOB TI'€OMETpPUM, IIPU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUM LEMOYKU JIOTUYECKUX
YTBEP)KIACHUM @pU pEIlIeHHH TIeOMETPUYECKUX 3a/ady, YMEHHE BBIIBUIaTb M OINPOBEPraTb TIUIOTE3bI
HENOCPEJCTBEHHO HCHOJB3YIOTCSI MpPU PEIIEHUH 3aJad €CTECTBEHHO-HAy4yHOTO IMKJIa, B YacTHOCTHU
bu3nvecKux 3a1ad.

Lens ocBoeHust mporpaMmbl ydeOHOro kypca «l'eomeTpus» Ha YrilyOJEHHOM YpPOBHE — pa3BUTHE
MHUBUAYAJIbHBIXCIIOCOOHOCTENW O0yJaromuxcsl NPy U3y4EeHUM T€OMETPUH, KaK COCTaBJSIOUICH NpeiIMeTHOM
obmactn «Martemarnka U uH(MOpPMaTHKa» Yepe3 oOecreyeHrne BO3MOKHOCTH MTPHOOPETEHUSI M MCIIOIb30BAHUS
Oosee TIIyOOKMX T'€OMETPUYECKUX 3HAHWA M JEHCTBHH, CHENM(UYHBIX T'€OMETPUH, WU HEOOXOIMMBIX IS
YCIELHOTO Npo(dEeCCHOHATBFHOTO 00pa30BaHus, CBSI3aHHOTO C MCIOJb30BAaHUEM MaTEMATUKH.

[IpyopuTeTHBIME 3aadyaMM Kypca TE€OMETpUM Ha YIrIIyOJE€HHOM YpPOBHE, pACIIUPSIOMIUMUA U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

paciivpeHue MpeaAcTaBiIeHUs] 0 TEOMETPUN KaK YaCTH MHUPOBOW KyJIbTYphl U (JOPMHUPOBAHUE OCO3HAHUS
B3aMMOCBSI3U T€OMETPUU C OKPYXKAIOIIUM MHPOM;

(dbopMHpOBaHME MPENCTaBICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O Ba)KHEHIIMX MaTeMaTUYECKHX
MOJENSAX, MO3BOJISIONINX ONMUCHIBATh U M3y4aTh pa3HbIE SBJICHUS OKPYXKAIOIIET0 MUpA, 3HAHUE MOHSITHIHOTO
anmnapara 1o paszaeny «CrepeoMeTpus» yueOHOro Kypca reoOMeTpuu;

dbopMHUpOBaHHE YMEHUS BIJIAJETh OCHOBHBIMH TOHATUSMHU O TPOCTPAHCTBEHHBIX (GUTYypaXx M UX
OCHOBHBIMH CBOMCTBaMH, 3HaHHE Te€OpeM, POpMyJ U yMEHHE UX MPUMEHSTb, yMEHUS JOKa3bIBaTh TEOPEMBI U
HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PelIeHus 3a/ay;

(dbopMHpoBaHHE YMEHHUsI PACIO3HABATh HA YEpPTEKax, MOJEISIX M B PEaIbHOM MHUPE MHOTOTPAaHHUKHU U
TeJa BpalleH!sl, KOHCTPYHMPOBAaTh F€OMETPUUECKUE MOJEIH;

(GopMupoBaHHE MOHMUMAHUS BO3MOKHOCTH AKCHMOMAaTHYECKOTO IMOCTPOEHMsSI MaTeMaTHYECKUX TEOPHH,
(opMupoBaHHE IOHUMAHUS POJIM AKCUOMATHKH ITPU IPOBEACHUY PACCYKICHUM;

(GopMuUpOBaHME YMEHHUs BIAJETh METOJAMHU [JOKa3aTeIbCTB M AITOPUTMOB pPELIEHHs, YMEHUS HX
IPUMEHSATh, IPOBOIUTH J0KA3aTeNbHbIE PACCYKJEHUS B XOJI€ PELICHUs CTEPEOMETPUYECKUX 3a/ad U 3a/ad C
IPAKTUYECKUM COAEpKaHUEM, (OPMUPOBAHUE MPEJICTABICHUS O HEOOXOAMMOCTU [JOKAa3aTeNbCTB IPH
00OCHOBaHMM MaTE€MaTUYECKMX YTBEP)KJICHMM UM pOJIM AKCMOMAaTHKH B IPOBEAEHUHM JETyKTHBHBIX
paccyXJIeHUI;

pa3sBUTHE U COBEPIIEHCTBOBAHME MHTEIIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH oOydaromuxcs,
[I03HABATEIbHON AKTUBHOCTH, MCCIENIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIUIEHUS, UHTEpeca K U3y4ECHUIO
reoMeTpuH;

¢dopmupoBaHue (PyHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHONW TI'€OMETPUM: YMEHMs paclo3HaBaTh
IIPOSIBJICHUSI T€OMETPUUYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B pPealbHbIX KU3HEHHBIX CUTYalUsIX U
IIPU U3YYEHHUH JPYTUX Y4EOHBIX MPEIMETOB, MPOSIBICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEMN, MOJECTUPOBAHUS
peabHBIX CUTYAlMH, UCCIIEI0BaHMS IOCTPOSHHBIX MOJIeNIel, HHTepIpETalliy NOJYyYE€HHBIX Pe3yIbTaToB.

OCHOBHBIMU cOJiepKaTEeIbHBIMU JMHUAMHU ydeOHoro Kypca «I'eomerpus» B 10—11 knaccax siBisrOTCA:
«IIpsiMble U MJIOCKOCTU B MPOCTPAHCTBEY, «MHOrorpanHukn», «Tena BpameHus», «BekTopbl 1 KOOPAMHATHI B
IIPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

Coopmynupoannoe Bo PI'OC COO TpeboBaHuEe «yMeThb ONEPUPOBATH MOHATUSMUY, PEIEBAHTHBIMU
reoMeTpuu Ha yriyonéHHoMm ypoBHe oOydeHuss B 10—11 kmaccaX, OTHOCHTCS KO BCEM COJIepXKaTelbHBIM
JUHUAM y4eOHOro Kypca, a (OpMHUpPOBaHHME JIOTMYECKMX YMEHMH pacmpenenseTcss He TOJbKO [0
coJiepKaTelbHbIM JIMHUSM, HO M 1O rojgaMm oOyudeHus. CojepxkaHue oOpa3oBaHUs, COOTBETCTBYIOLIEE
NpeJMETHBIM pe3yinbTaTaM ocBoeHus dexepanbHoif pabodel HporpaMMbl, pacHpeAeiaEHHBIM 10 TroJam
o0Oy4yeHHUsl, CTPYKTypUPOBAHO TaKMM OOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM, IMPUHIUIHMAIBHBIM BOIpPOCAM
oOyyaronuecst o0pallagich HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPHUUECKHUMHU
MOHATUSAMH M HaBbIKAMH MOCIJIE0BATENILHO U MOCTYNATENLHO, ¢ COOMIOIEHHEM NTPUHIINIIA IPEEMCTBEHHOCTH, a
HOBBIE 3HAHMS BKIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKHX MPEACTaBICHUN OOYyJaroUIUXCs, paciiupss u
yriryossist e€, o0pasyst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona K U3y4eHHUIO T€OMETPUU Ha YIIIyOJEHHOM YpPOBHE IO3BOJISET:



co3zaTh ycioBus s auddepeHunanui o0ydeHus, TOCTPOCHUS WHAMBUIYAIBHBIX 00pa30BaTEIbHBIX
nporpamM, OOeCHeYuTh YIIIyONEHHOE H3y4eHHE TEeOMETPHHM KaK COCTaBIsIOIIed y4eOHOro mpeamera
«Maremartukay;

MOJTOTOBUTh OOYYAIOMIMXCS K MPOJODKEHHIO H3YYeHHUs MaTeMaTWKH ¢ y4€ToM BbIOOpa Oymymieit
npogeccun, odecreurnBas MPEeeMCTBEHHOCTh MKy 0OIIUM H PO ecCHOHATBFHBIM 00pa30BaHUEM.

Ha uzyuenne yueGHOTrO Kypca «'eomerpusi» Ha yriayonéHHOM ypoBHE oTBoauTcs 204 yaca: B 10 kmacce
— 102 gaca (3 yaca B Heneno), B 11 kmacce — 102 gaca (3 gaca B Hellenio).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

IIpsimble U NJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCTb, MpocTpaHcTBO. I[lonsTHEe 00
aKCMOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacnonokeHue TOpsIMBIX B MPOCTPAHCTBE:  IEpeceKarolluecs, mapauiebHble U
CKperuBaromuecs npsiMoie. [Ipu3Haku ckpemuBamuxcst npambix. [lapamiensHOCTh NPSAMBIX U IIOCKOCTEH B
MIPOCTPAHCTBE: MapajielbHbIE IMPSMbIE B MPOCTPAHCTBE, MapajUIENbHOCTh TPEX MPSAMBIX, MapajlielbHOCTb
npsIMOM M TUIOCKOCTH. [lapamensHoe W IEHTpPAIbHOE MPOEKTHpOBaHUE, nM3oOpakeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapajUIeIbHOTO MpoeKTHpoBaHUs. V300pakeHue Quryp B mNapajjieIbHONM MPOEKIHMH. YTJbl C
COHAIpPABJICHHBIMU CTOPOHAMH, YroJl MEXIYy MpsAMBIMH B THpocTpaHcTBe. [lapamnensHOCTh IUIOCKOCTEM:
napajuleNibHble MJIOCKOCTH, CBOMCTBA MapalieNbHbIX IuiockocTeil. [Ipocreiimne mpocTpaHCTBEHHBbIE (UTYPBI
Ha TUIOCKOCTH: TETpadp, Napasuiesenunel, HOCTPOSHNE CeUeHU .

[lepneHUKYISIPHOCT TIPSIMOW M TIJIOCKOCTH: TIEPIICHIUKYISIPHBIC TPSMBbIE B MPOCTPAHCTBE, MPSMBIE
MapajuieJbHble U NEPHEHANKYJAPHbIE K IUIOCKOCTH, MPU3HAK MEPHEHAUKYISIPHOCTH MNPSIMOW U IUIOCKOCTH,
TeopeMa O MPSAMOW MEPHNEHIUKYIIPHOU TIIOCKOCTH. OpToroHajabHOE MNpoekTupoBaHue. llepnenaukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOI 10 TNIOCKOCTH, TPOeKLUs GUrypsl Ha
IJIOCKOCTh. [lepneHInKyIapHOCTh TIIIOCKOCTEN: MPU3HAK NMEPIEHIUKYISIPHOCTH ABYX IIockocTed. Teopema o
TpEX MEPIECHAUKYIISIPaX.

VYriael B OPOCTPAHCTBE: YroJ MEXKAY NPSMOM W IUIOCKOCTBIO, JBYIrpaHHBIA YroJ, JUHEWHBIA Yroj
JBYIPaHHOTO yria. TpEXrpaHHblii 1 MHOTOTpaHHbIe YrJibl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTPAaHHOTO YTJIA.
CBoiicTBa IJIOCKMX M [JBYIPaHHBIX YIVIOB TPEXTPaHHOro yria. TeopeMbl KOCMHYCOB W CHHYCOB JUIS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHMKH

Bubl MHOrorpaHHuKoOB, pa3BEépTka MHOrorpanHuka. [Ipusma: N-yronapHas npusma, npsiMas 1 HAKJIOHHAsI
pU3Mbl, OOKOBAs U IMOJIHAS TOBEPXHOCTH Mpu3Mbl. [lapamnenenunen, npsMOYroJbHBIN NapajuleNenuel U ero
cBoiicTBa. KpaTuaiiiume rnyty Ha MOBEpXHOCTH MHOTOrpaHHuKa. Teopema Ditnepa. [IpocTpancTBeHHas Teopema
[Mudaropa. Ilupamuga: N-yronpHas nupaMuia, NpaBuibHas W yceu€HHas nupamuiel. CBoiicTBa pédep u
OOKOBBIX TpaHell MpaBUIbHON MupaMubl. [IpaBuibHBIE MHOTOTPAHHUKH: MpaBUIIbHAS MpU3Ma U MpaBUIIbHAS
nupaMuia, MpaBUIbHAs TpEyrojibHasg MUpaMHuIa H TpaBUIbHBIA TeTpasap, KyO. IlpencraBinenue o
MPaBUIIbHBIXMHOTOTPAHHUKAX: OKTA3P, TOACKAAP U UKOCAP.

Brruncnenue 3neMeHTOB MHOTOT'PaHHUKOB: pédpa, nuaroHaiu, yrisl. [Inomaas 60koBOM MOBEPXHOCTH U
MOJIHOM TMOBEPXHOCTH MPSMOM MPU3MBI, IJIOLIAb OCHOBAaHMI, Teopema O OOKOBOIl MOBEPXHOCTH MPSIMOM
npu3Mel. [Inomaas OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MUPAMHJbI, TEOpeMa O IUIOMIAIH
YCEUEHHOW NMUPAMUIBL.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUHU MPABUIBHBIX MHOTOTpaHHUKOB. CHUMMETpHs B
MPaBUJILHOM MHOTOTPAHHHMKE: CUMMETpUsl MNMapajlielenuiena, CUMMETPUs MPAaBUIbHBIX MPHU3M, CUMMETPUS
MPaBUIILHOM TUPaMUBbI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[lonaTus: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOTO BEKTOpPa, BEKTOPHI
KOJUIMHEapHble, COHANpPaBJCHHbIE M MPOTHUBOIMOJOKHO HAaINpaBICHHbIE BEKTOpPbl. PaBEHCTBO BEKTOPOB.
JIelicTBUSI C BEKTOpPAMH: CJIO)KEHUE M BBIUMTAHHWE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXEHUE
BeKkTOpa Ha uucio. CBoiicTBa clokeHHs BEKTOpoB. (CBOWMCTBAa yMHOXKEHHsI BekTOopa Ha uucio. llonstue
KOMIUIaHapHbIe BEKTOPbI. [Ipu3Hak komiuianapHOCTH Tp€x BekTopoB. IlpaBuno mapamienenunena. Teopema o



pa3joKEHUU BEKTOpa IO TPEM HEKOMILIaHApHbIM BekTopaMm. [IpsMoyrosnpHas cucremMa KOOpAMHAT B
npocrpadcTBe. Koopannarel BekTopa. CBsi3b MEXAYy KOOpAMHAaTaAMU BEKTOpAa M KOOpAMHATAMM TOYEK. YTOJ
Mexay BekTopaMu. CKallsipHO€ IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena ppamenust

[lonsiTHS: UMIAMHAPUYECKAsh TOBEPXHOCTh, KOHWYECKas IOBEPXHOCTh, Cdepuieckas IOBEPXHOCTb,
oOpasyromue noBepxHocteil. Tenma BpameHus: MWIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. BzaumHoe
pacriono)keHue cdepsl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300pakeHue Ten BpauleHHs Ha
iockoctu. Pa3séprka mumuHapa u koHyca. CuMMeTpus cephl 1 mapa.

O0BéM. OcHoBHBIC cBOMCTBa 00BEMOB Ten. Teopema 00 00bEME MPSAMOYTOIHHOTO MAPAIIICIICIIUIICAA H
cienctBus U3 He€. OO0bEM NpsSIMON U HAKIIOHHOW MPU3MbI, LMIUHApA, NUpaMubel U KoHyca. O0bEM miapa u
1apOBOTO CErMEHTA.

KoMOunamuu ten BpaieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B IIWUIMHAD, ONHMCAaHHAs OKOJIO
umnuHapa. Ilepeceuenne chepsl um mapa ¢ miockoctbio. Kacanuwe mapa u cdepsl miockoctbro. [loHsTHE
MHOTOTpaHHHUKA, ONMCAHHOTO OKOJIO cephl, chephl, BIMCAHHONW B MHOTOTPAaHHUK WJIU TEJIO BPAILCHHUS.

[Tnomaas mMoBEpXHOCTH HWJIMHAPA, KOHYyca, IUIomaas cepbl U e€ yacteil. [lonobue B mpocTpaHCTBeE.
OtHomenne 00BbEMOB, IIIOLIaAel MoBepxHOCTeN Mon00HbIX (uryp. IlpeobpazoBanue momodus, roMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKIX METOJIOB.

[locTpoeHune cedyeHWH MHOTOIPAHHUKOB M T BpalllEHUs: CEYeHUs LMIMHApa (mapauiebHO |
MEPIEeHIUKYIIPHO OCH), CEYeHHs] KOHyca (MapajljielIbHbleé OCHOBAaHUIO U MPOXOJSIINE dYepe3 BEpIIMHY),
CeUeHHs I1apa, METOJAbl MOCTPOEHHUS CEYCHHI: METOJ CJIEI0B, METO/ BHYTPEHHETO NMPOEKTHPOBAHUS, METO]
MepPeHoca CeKyIIeH MI0CKOCTH.

BekTopbl 1 KOOpPAUHATHI B IPOCTPAHCTBE

Bekropel B mpocTtpancTBe. Omnepanuu Haj BEKTOpamMu. BeKTOpHOE yMHOXKE€HHE BEKTOpoB. CBOMCTBA
BEKTOPHOTO YMHOKeHHUA. [IpsmMoyroyibHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsl BekTOpa.
Pasnoxxenue Bekropa o 6azucy. KoopimHaTHO-BEKTOPHBIN METO/] MPU PELICHUH FT€OMETPUYECKUX 3aad.

JBuKeHHUsI B MIPOCTPAHCTBE

JIBmwxenust mpoctpancTBa. Otobpaxkenus. J[BwkeHus u paBeHCTBO Guryp. OOmue CBOWCTBa JBIKECHU.
Bunel nBwxeHui: mapajuleNbHBIM MepeHoC, LEHTpajbHas CUMMETpUs, 3epKajbHas CUMMETpHUsS, MOBOPOT
BOKpyT npsimoii. [IpeoOGpazoBanust mogodust. [Ipsmas u cdepa Ditnepa.

INIAHUPYEMBIE  PE3YJIbTATBI OCBOEHMSI YYEBHOI'O KYPCA «I'EOMETPUSI»
(YI'JIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHET'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoClIUTaAHHE:

c(OpMUPOBAHHOCTh TPAXJAAHCKON MO3UIMU OOYUaIOUIErocss Kak aKTHUBHOTO U OTBETCTBEHHOTO YJICHA
poccuiickoro oOImIecTBa, NPEACTaBICHWE O MATeMAaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3IMYHBIX
CTPYKTYp, SBIEHUH, Mpoleayp TpakJaHCKoro oOmiecTBa (BBIOOpPBI, ONPOCHI M JIPYroe), yMEHHue
B3aMMO/ICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C X (DYHKIMSIMHU M Ha3HAUCHUEM;

2) naTpuoOTHYeCKOe BOCIIMTAHHUE:

c(OpMUPOBAHHOCTh POCCUNCKON TpakIaHCKON MACHTUYHOCTH, YBAKEHUS K MPOILIOMY U HACTOSIIEMY
POCCUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K JOCTUKEHUSAM POCCUHUCKUX MAaTEMAaTUKOB U POCCHICKOMN
MaTeMaTHYeCKOW IIKOJbI, HCIOJIb30BAaHUE OSTUX JOCTHIKEHHH B JPYrHMX HayKaX, TEXHOJOTHUsX, cdepax
SKOHOMUKH,

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHE TYXOBHBIX IIEHHOCTEH pOCCHIICKOTo Hapoja, c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI,
ATUYECKOTO TMOBEJICHHUS, CBSI3aHHOTO C MPAKTUYECKUM MNPUMEHEHHEM JOCTHKEHUM HAyKU U ACSITEIbHOCTHIO
y4€HOT0, 0CO3HAHHE JIMYHOTO BKJIa/Ia B MOCTPOEHHE YCTOWYMBOTO Oy IyIIero;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:



ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsl ICTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3aja4y, peIIeHUH, pacCy)KICHHWH, BOCIPHUUMYHMBOCTh K MAaTEMaTHUYECKMM acCHeKTaM pa3JIMYHbIX BHUIOB
HCKYCCTBA;

5) ¢pu3nyeckoe BocUTaAHUE:

c(OPMHUPOBAHHOCTh yMEHHUS TPUMEHSTh MaTeMaTH4YeCKWe 3HAHUS B MHTEpecax 3/0pOBOTO U
Oe3omacHOro oOpasa JKM3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/70POBBIO (340pPOBOE MHUTAHHE,
cOATaHCUPOBAHHBII PEXUM 3aHATHH W OTIbIXa, peryisipHas (¢U3NUecKas AaKTUBHOCTH), (H3UUECKOe
COBEPILIEHCTBOBAHKE MTPH 3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHOMN JEATEILHOCTHIO;

6) Tpy10BO€e BocUTaHMeE:

TOTOBHOCTh K TPYyAY, OCO3HaHHE LIEHHOCTH TPYIOJIOOWs, HWHTEpEC K pPa3Iu4HbIM chepam
npo(heCCHOHATPHON JIEATEIIEHOCTH, CBA3aHHBIM C MAaTEMAaTHKONW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBHIOOpP Oymymiel mpodeccuy U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIAHBI, TOTOBHOCTD U
CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHMIO M €amMooOpa30BaHUIO HA TMPOTSDKEHWH BCEH JKH3HH,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MaTEMAaTUIeCKON HAIIPaBIEHHOCTH;

7) 3K0JI0THYecKoe BOCIIMTAHME:

C(OPMHUPOBAHHOCTh JKOJIOTUYECKON KYyJIbTYPHI, MOHMMAaHHE BIHUSHHUS COIHAIHLHO-IKOHOMHYECKUX
MPOIIECCOB HA COCTOSIHWE TPHUPOJHONM W CONMAIBHOW CpeIbl, OCO3HAaHWE TJIOOAILHOTO XapakTepa
HKOJIOTUYECKUX TPOOJIeM, OpHEHTAlHs Ha TPUMEHEHHE MaTeMaTHYeCKUX 3HAHWHA ISl pelieHHus 3aaad B
00TacTH OKpY)Karomel cpenabl, MJIAaHUPOBAHUE ITOCTYIIKOB M OIICHKH WX BO3MOXXHBIX TIOCIEIACTBHU ISt
OKpY)KAIOLIEH CPeJIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIECTBEHHON MpPAKTUKH, MOHWMAaHHE MaTeMaTWYeCKOW Haykh KakK c(epbl YeIOBEYECKOW NesITeIbHOCTH,
ATarmoB €€ pa3BUTHA W 3HAYMUMOCTH Ul DPa3BUTHS IMBHJIM3AIMH, OBJAJICHWE SI3BIKOM MAaTEMaTHKH H
MaTeMaTHYeCKON KYIbTYpOl KaK CpEICTBOM IIO3HAHHWS MHpPA, TOTOBHOCTH OCYIIECTBISITH IPOCKTHYIO W
HCCIIEI0BATENILCKYIO JESITEIbHOCTh MHANBHUYyalbHO U B IPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

ba3oBrble Jornvyeckue aelcTBUSA:

BBISBJSITh M XapaKTEPHU30BaTh CYIIECTBCHHBIC TMPU3HAKA MaTEMaTHYECKUX OOBEKTOB, IOHSATHH,
OTHOIIECHUNH MEXJYy IOHATUAMH, (OPMYIUPOBATH OMPEACICHUS TIOHSATHUN, yCTaHABJIMBATh CYIIECTBCHHBIM
MPU3HAK KJIacCU(UKAIIMN, OCHOBAHUS 11 000OIICHUS U CPAaBHEHUS, KPUTEPHH MPOBOIMMOTO aHAJIH3a,;

BOCIIPUHUMATh, (POPMYJIUPOBATh M MPEOOPA30OBLIBATh CYKICHHUS: YTBEPIUTEIbHBIC U OTPHIIATEIIbHEIC,
eMHUYHBIC, YaCTHBIC U 00II1e, YCIOBHBIE;

BBISBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TMPOTHBOpEUHs B (QakTax, IaHHBIX,
HAOIOJICHUSX U YTBEPKACHUSX, PEAIaraTb KpUTEPUHU JUI BBISIBICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA;

JIeNIaTh BBIBOJIbI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHJIYKTUBHBIX YMO3aKIIFOUECHUM,
YMO3aKJIFOUEHHI M0 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO — JIOKA3aTENIbCTBA MAaTeMAaTUYECKUX yTBEPKAEGHUH (MpsMble U OT
MPOTUBHOTO), BBICTPAMBATh ApPryMEHTALIMIO, TPUBOJUTH MPHUMEPhl M KOHTPHPUMEPHI, OOOCHOBHIBATH
cOOCTBEHHBIE CYXICHHS U BHIBOIbI;

BBIOMpATh CIIOCO0 perieHust ydeOHON 3a7auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PELICHHs, BHIOUPAThH
HaubOoJee MOAXOAAIUHN C YUETOM CAaMOCTOATEIBHO BBIACTIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBareibCKue 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIEA0BATENbCKUII WHCTPYMEHT IMO3HAHUSA, (POPMYIHUPOBATH BOMPOCHI,
¢bukcupyoe MNpoTUBOPEUne, MpoOIeMy, YCTaHABIMBATh HCKOMOE W JaHHOEe, (OpMUPOBATh THUIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTh CAMOCTOATENIbHO CIJIAHUPOBAHHBIM HIKCIEPUMEHT, HCCIEJOBaHUE IO YCTAHOBIICHUIO
0COOCHHOCTE MaTeMaTH4ecKoro 00bEeKTa, IBJICHUS, MPOIIecca, BEIIBICHUIO 3aBUCUMOCTEH MEKIy 0ObEKTaMu,
SIBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYITHPOBATH 000OIIEHUSI U BBIBOJIBI 10 PE3y/IbTaTaM MPOBEAEHHOTO HAOIIOACHMS,
UCCIIEIOBAHUS, OIEHUBATh IOCTOBEPHOCTh MOMYYEHHBIX PE3YyIbTaTOB, BRIBOJOB U 0000IIIEHN;



IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, @ TAKXKE BBIIBUraTh IIPEAIIOJIOKEHHS O €r0 pa3BUTHU B
HOBBIX YCIIOBUSIX.

Padora ¢ undopmanueii:

BBISBJIATE JIEPUIUTH MHPOPMALUH, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha BONPOC M ISl PEIICHHS
3a/1a4H;

BbIOMpaTh WH(GOpPMAIMIO M3 HCTOYHUKOB DPA3IUYHBIX THIIOB, AHAJIM3HPOBATh, CHUCTEMATH3HPOBATh WU
MHTEPIPETHUPOBATh HHPOPMALIUIO PA3ITUYHBIX BUJIOB U (JOPM IMPEIICTABICHHUS;

CTPYKTYpUPOBaTh MH(POPMAIHIO, IPEICTABIATE €€ B Pa3IMUHBIX (OpPMax, WILUTIOCTPUPOBATH rpadudecku;

OILICHUBATh HAAEKHOCTH HH(OPMAIIMH IO CAMOCTOSTENEHO CHOPMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe 1eiicTBUSA

OO0wmenne:

BOCIPUHUMATH U (OPMYIIMPOBATH CYXKJIEHHS B COOTBETCTBUHU C YCIOBUSIMH H IEISIMH OOIIEHHS, SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MIMCbMEHHBIX TEKCTAX, TaBaTh MOSICHEHUS 110 X0y
pereHus 3a1a41, KOMMEHTHPOBATH TIOJTYUYEHHBIN pe3yIIbTarT;

B XOJIe OOCYXIEHHUsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, MpPOOJIEMBI, perraemMoit
3aJauy, BBICKAa3bIBATh WJEH, HAIICJICHHBIC HA MOWCK PEIICHHUs, COMOCTABISATh CBOM CYXICHHS C CYXICHUSIMH
ApYruX YYaCTHHKOB JMaliora, OOHapyKWBaTh pa3M4M€ W CXOJCTBO IO3UIMHA, B KOPPEKTHOH Qopme
(bopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;

MPEJCTaBIATh PE3YJbTaThl PEIICHHS 3a/laud, SKCIIEPUMEHTA, MCCIIEOBaHUs, MMPOEKTa, CAaMOCTOATEILHO
BbIOMpaTh (JOpMaT BBICTYIUIEHHS C YUETOM 3ajjad MPEe3eHTAMU U OCOOCHHOCTEN ayIuTOPHUH.

PeryasiTuBHble yHUBepcalbHbIE YUeOHBbIE A€l CTBUA

Camoopranuszaums:

COCTaBJIATh IJIaH, AJTOPUTM pELIEHHs 3aJaud, BBIOMpPATh CIOCOO pemieHus C y4ETOM HMEIOIIUXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BaPUAHThI PEUICHUH C y4ETOM
HOBOU MH(pOpPMAITHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIQJIETh HABbIKAMHU [I03HABATEIbHOW pe(diIeKCuu Kak OCO3HAaHUS COBEPIIAEMBbIX JAEUCTBUH U
MBICIIUTEIbHBIX MPOIIECCOB, UX PE3YIbTATOB, BIAJAETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U
pe3ynbTaTa pelieHusl MaTeMaTHYecKou 3a/1auu;

MpeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IMPH PEIICHUH 3a/laud, BHOCUTh KOPPEKTHUBHI B
NeSITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAWJCHHBIX OIINOOK, BISBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa IeId U YCIOBHUSIM, OOBSCHATH NPUYUHBI JOCTHKCHUS WIH
HEJOCTUKEHUSI pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OLINOKY, 1aBaTh OLEHKY PHUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJIbLHOCTD:

MOHUMAaTh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHJHOM W HMHIUBUAYAJbHON pabOThl MpU PELICHUH
y4eOHBIX 3aJa4, NPUHUMATH IeNb COBMECTHOW JAeATeIbHOCTH, IJIaHUPOBaTh OpPraHU3alMI0 COBMECTHOM
paboThl, pacrnpeaensTh BUABI padOT, AOrOBapUBaThCs, 0OCYKIaTh MPOIECC M Pe3ylbTaT paldoThl, 0000IIaATh
MHEHUSI HECKOJIbKHUX JTFO/ICH;

y4acTBOBaTh B IpYHMHOBBIX (popmax paboThl (0OCyxaeHHs, 0OOMEH MHEHHH, «MO3TOBBIE IITYPMBD H
WHBIE), BBIMOJHATH CBOIO YacTh PabOTHl M KOOPIMHUPOBATH CBOM JCHCTBUS C IPYTMMU YI€HAMU KOMAaHJBbI,
OIICHUBATh KAueCTBO CBOETO BKJAJa B OOIIMI MPOIYKT MO KPUTEPHSM, cPOPMYIHPOBAHHBIM Y4aCTHUKAMU
B3aUMOJICHCTBUS.

INPEIMETHBIE PE3YJIBTATbBI

K kon1y 10 ki1acca oOyyaromuiicss HayYuTCs:

e CcBOOOJHO ONEPUPOBATh OCHOBHBIMU HMOHATHAMU CTEPEOMETPUHU MPU PELICHUH 3a7a4y U MPOBEICHUU
MaTEMaTHYECKHUX PacCyXICHUM;

® [IPUMEHATH AKCMOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX IIPHU PEIICHUN T€OMETPUUYECKUX 3a/1a4;

e KJaccu(UIMPOBATH B3aMMHOE PACIIOJIOKEHUE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B MPOCTPAHCTBE,
MPSIMBIX U IIJIOCKOCTEN B POCTPAHCTBE;

e CcBOOOJHO ONEpUPOBATHh MOHATUAMH, CBSI3AHHBIMHM C YIJaMH B MPOCTPAHCTBE: MEXKIY NPSIMBIMHU B
IIPOCTPAHCTBE, MEX1Y MIPSIMOM U IJIOCKOCTBIO;



CBOOOJHO OTEPUPOBATH MOHATUSMU, CBSI3aHHBIMHI C MHOTOTpaHHUKAMU;

cBOOOJTHO pacro3HaBaTh OCHOBHBIC BUIBI MHOTOIPAaHHHKOB (MpHU3Ma, MUPaMUA, MPSMOYTOJbHBIN
napajuieNienumnes, Kyo);

KIIAaCCU(UITMPOBATH MHOTOTPAHHHUKH, BRIOMPAsi OCHOBAHUS IS KJIacCH(PHUKAITIH;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C CEYCHHEM MHOTOTPaHHHKOB IUIOCKOCTBIO;
BBITIOJIHATE MapajuleJIbHOE, [EHTPAJbHOE M OPTOTOHAIBHOE NMPOEKTUPOBAHHE (UTYp HA IIOCKOCTD,
BBITIOJIHATH U300pakeHus: GUryp Ha IIOCKOCTH;

CTPOUTH CEUYCHHSI MHOTOTPAaHHUKOB PA3IUYHBIMH METOJIaMH, BBINIOJHATH (BBIHOCHBIC) IIJIOCKHE
YEePTEIKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y;

BBIUUCIIATH TUIOIIAAN MMOBEPXHOCTEH MHOTOTPAaHHHUKOB (IpU3Ma, MHPAMHIA), TEOMETPUIECKUX TEN C
MpUMEHEeHUEeM Qopmyit;

CBOOOJTHO ONEpUPOBaTh TMOHATHSAMH: CHMMETPUS B TPOCTPAHCTBE, ILEHTP, OCh M IUIOCKOCTh
CUMMETPHH, IICHTP, OCh U TNIOCKOCTh CAMMETPHUU (QUTYPHI;

cBOOOJTHO OTIEPHPOBATH MOHSATHIMH, COOTBETCTBYIOIIMMH BEKTOPAM U KOOPIMHATAM B IIPOCTPAHCTBE;
BBITIOJTHATHACHCTBUSHAIBEKTOPAMU;

pemaTh 3a/a4d Ha JIOKa3aTeIbCTBO MAaTEMAaTHUECKHX OTHOIICHHH M HAaXOXKJEHHE T€OMETPUYECKUX
BEJIMYHH, TIPUMEHSS W3BECTHBIC METOJBI MPU PEINICHHH MATEMAaTHYECKHUX 3a/iad IOBBIIICHHOTO H
BBICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTH MPOCTEHIITNE MPOTPAMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI MPH
peIIeHIH CTEPEOMETPUIECKUX 3a/1a4;

W3BIIEKaTh, MpPeoOpa3oBBIBATh W  HWHTEPIPETHPOBATH HWH(POPMAIMIO O TPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepPTekKaxX U PUCYHKAX;

MPUMEHSTH TOJYYCHHBIC 3HAHHUS Ha TPAKTHUKE: CPABHUBATh M aHAIM3UPOBATh PEANbHBIC CHTYaIlUH,
MIPUMEHSTh U3yYEeHHBIC TIOHSATHUS B TPOIIECCE MOWMCKA PEUICHUS MaTeMaTHYeCKH CHOPMYINPOBAHHON
poOJIeMBl, MOJECITUPOBATh peallbHBIC CUTYAallMd Ha SI3bIKE TC€OMETPHUH, WCCIIECAO0BATH MOCTPOCHHBIC
MOJICIM C HWCIOJh30BAHMEM T€OMETPHUYECKMX MOHATUH W TEOpeM, ammapara ainreOphl, pemaTh
MPAaKTUYECCKHE 3aa4l, CBSI3aHHBIC C HAX0XKJICHUEM I€OMETPUICCKUX BEITHUYHH;

UMETh MPE/ICTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS I'€OMETPUHU KaK COCTaBHOM YacT QpyHIaMeHTa
Pa3BUTHS TEXHOJIOTUH.

K koniy 11 kiacca oOydaromuiicss HAyquTCs:

CBOOOJHO ONEPUPOBATH MOHSATHIMH, CBS3aHHBIMU C IWJIMHAPUYECKONM, KOHUYECKONW U cepuueckoi
MTOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOJIYUEHUS;

OTepUpPOBaTh TOHATUSAMH, CBSI3aHHBIMM C TEJaMH BpAIEHUA: IMIIMHIAPOM, KOHYCOM, cdepoil u
1apom;

pacrno3HaBaTh Tejia BpauleHus (LUINHIP, KOHYC, cdepa U map) U 00BACHATh CIOCOOBI MOTYYeHHUS TEJ
BpaIllCHHUS;

KJIacCU(UIIMPOBATH B3AUMHOE PACIOIOKEeHUE Cephl U MII0CKOCTH;

BBIYHCIISATh BEIWYMHBI DIIEMEHTOB MHOTOTPAHHHKOB M TEJ BpallleHHus, OO0bEMBI M  IUJIOLIAAN
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TEJl C MPUMEHEHHEM (HopmyIt;
CBOOOZHO OMEpPUPOBATh TOHATUSMHU, CBA3aHHBIMU C KOMOWHAIMSMU Tel BpalleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAHHMK, BIHCAHHBIM B cdepy U omHcaHHBIM O0Koyio cdephl, chepa,
BIIMCaHHAsl B MHOTOTPaHHUK WJIM TeJIO BPAllECHMUS;

BBIUUCIIATH COOTHOILIEHHS MEX/Ty TUIOIIA MU MTOBEPXHOCTEN U 00bEMaMU MOJIOOHBIX TET;
n300pakaTh U3ydaemble (PUTypHl, BHIOJHATH (BBIHOCHBIE) TNIOCKHE YEPTEXKHU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TN BpallleHHS;

U3BJIEKaTh, HWHTEPIPETUPOBATh U  INpPeoOpa3oBbIBaTh HMH(POpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYEcKUX (PUrypax, NpeaCTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITNOJTHATHONIEPALIUNHAIBEKTOPAMHU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOP/HMHAT;



pelarb TeOMETPUYECKUE 3aJauyd Ha BBIUHUCICHHE YIVIOB MEXAY HpSIMBIMU M IJIOCKOCTSAMH,
BBIYMCIICHUE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B IE€JIOM, Ha IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOJ1A IIPYU PELICHUY;

cBOOOJTHO OTEPUPOBATH MOHATUSIMH, CBS3aHHBIMH C JIBWKEHHEM B IPOCTPAHCTBE, 3HATH CBOWCTBA
JIBIDKCHUM;

BBITMIOJIHATh HM300paK€HUS MHOTOTPAaHHUKOB M TEJI BpPALICHUS MPH MapalIeIbHOM IepeHoce,
LIEHTPAJIBbHON CUMMETPUH, 3€pKaIbHON CUMMETPHUM, IIPU IIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHUsl
10100MS;

CTPOUTh CEUEHUS MHOTOTPAHHUKOB U TEJI BpalllEHUs: CEUEHHUS IWIMHIApA (IapajjiesbHO U
NEPIEHIUKYIIPHO OCH), CEYEHHs KOHyca (MapajyiesibHble OCHOBAHMIO W MPOXOJALINE dYepes
BEpIIMHY), CEUECHHUS 11apa;

HCIIOJIb30BATh METOJIbI IIOCTPOEHUS CEYEHUN: METOJ CIEA0B, METOJ BHYTPEHHETO IMPOEKTUPOBAHUS,
METO/] IEPEHOCA CEKYIIEH TUIOCKOCTH;

JIOKa3bIBaTbI €OMETPUYECKUECYTBEPKICHHUS;

MPUMEHATh F€OMETPUYECKHE (aKThl JUIsl PELIEHHUsS CTEPEOMETPUUECKUX 3a/ay, MPEroJararolinx
HECKOJIbKO LIaroB PelleHus], €CJIU YCIIOBUS IPUMEHEHNUS 3a/1aHbl B SBHON M HEIBHOU (opMme;

pemaTe 3aJa4d Ha J0Ka3aTelbCTBO MAaTEMATHYECKUX OTHOLICHMH M HAXOXKJIEHHE IeOMETPUYECKHUX
BEJIMYMH;

MIPUMEHATh NPOrPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IPU PEIICHUH
CTEPEOMETPHUUYECKHX 33]1a4;

MIPUMEHATH MOJYyYEHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAIIM3UPOBATH M OLICHUBATh PEAJIbHBIC
CUTYyalluM, TPHUMEHATh W3YyYEHHBIE IOHATHSA, TEOPEMBI, CBOWCTBA B IPOLECCE MOHUCKA PEIICHHUS
MaTeMaTH4ecKu CcOpMYIHPOBAHHON MpoOIeMbl, MOJAEIUPOBATH pEalbHbIE CUTYallUd Ha S3bIKE
T€OMETPHUH, HCCIEAOBATh NMOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHUEM TI'€OMETPHUYECKHMX IMOHATHNA W
TeopeM, amnmapara aireOpbl, pemaTh MpPAaKTUYECKUEe 3aJayd, CBA3aHHBIE C HAXOXICHHEM
T€OMETPUYECKHUX BEJIINYUH;

HMETb MPEICTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUsA F€OMETPUU KaK COCTaBHOM 4acTH (pyHIaMeHTa
Pa3BUTHS TEXHOJIOTUH.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBaHHepa3aeJoB U TEMIPOTrPaMMbI Komriecrsouacos
n/n Bcero KonTtposabubiepadorsl | [IpakTnuecknepadoThl
1 BBenenue B cTepeoMeTpuio 20 1
2 B3aumHoe pacnosioxeHue nNpsMbIX B IPOCTPAHCTBE 9 1
3 [TapajtenpbHOCT NPSIMBIX U IJIOCKOCTEW B POCTPAHCTBE 10
4 [TepreHTIUKYIIPHOCTD MPSMBIX M TNIOCKOCTEH B IPOCTPAHCTBE 22
5) VYTIIBl U pacCcTOSTHUS 16 1
6 MHororpaHHUKU 7 1
7 BekxTopsl B mpocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS] 3HAHUHT 6 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
KoaunvecTBouacos
Ne i/ HaumeHoBaHuepa31eI0B U TEMIIPOTrPaMMbI
Bcero KonTpoabsubiepadorsl | IIpakTuyeckuepadoTbl
1 [ToBTOpEeHME, 0600IIEHNE U CUCTEMATU3AIMs] 3HAHUT 13 1
2 AHaTUTHYECKass TE€OMETPHS 17 1
3 JIBYoKEHUS 5 0
4 Tena BpameHus 25 1
5 O06BEM MHOTOTpAaHHUKA 16 1
6 [Tnomaau moBEpXHOCTU U OOBEMBI KPYTIIBIX Tell 9 1
7 [ToBTOpenue, 06001IeHNE U cUCTEMaTH3alUs 3HAHUI 17 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosimyecTtBouacoB
Temaypoxka
n/n Bcero | Konrtpoabubiepagorel | [IpakTuueckuepadorsi
1 OcHoBHBIE TIpaBUIIa U300PAKEHHSI HA PUCYHKE TIOCKOCTH, TAPAIIEIIbHBIX MPSIMBIX 1
(oTpes3koB), cepenrnbl oTpeska. [loBropennexkypcareomerpun 7-9 kiace
[ToHsITHS CTEPEOMETPUH: TOUKA, IPsIMAs], IIOCKOCTh, MPOCTPaHCTBO. OCHOBHEIE MTPaBHIIa
2 M300pakeHNs Ha PUCYHKE TNIOCKOCTH, NMapaJuIeIbHBIX MPSMBIX (OTPE3KOB), CEPEAUHBI 1
otpeska. [loBTopennexypcareomerpuu 7-9 kiacc
3 [MonsiTus: epeceKaromuecs MIOCKOCTH, IIepeceKatonIrecs MpsiMas U III0CKOCTD; 1
MOJTyITPOCTPAHCTBO
4 [MonsiTus: IepeceKaromuecs MIOCKOCTH, IIepeceKatonIrecs MpsiMasi ¥ II0CKOCTD; 1
MOJTYITPOCTPAHCTBO
5 AKCHOMBI CTEPEOMETPHH U TEPBBIE CIESICTBUS U3 HUX 1
6 AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIESACTBUS M3 HUX 1
7 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CICACTBUS U3 HUX 1
8 Pemennesamay 1
9 Pemennesamay 1
10 KontponbHaspadora Nel « AKCHOMBICTEPEOMETPUI. 1 1
11 MHororpaHHuKH, U300paKeHHUE MPOCTEHIIIMX MPOCTPAHCTBEHHBIX (QUTYD 1
12 N306paxenue ceueHuil nupaMusl, Kyoa U Ipu3Mbl, KOTOPbIE IPOXOAT Yepe3 ux peodpa. 1
N3006pakeHuenepeceyeH 0y 4eHHbIXINIOCKOCTEH.
13 MeTtoz ciie0B I MOCTPOCHUSI CEUSHU I 1
14 Mertona cnenoB st OCTpoeHus ceueHuil. CBoiCTBa MepeceYeHui MPSMbIX U IIOCKOCTEH 1
15 HOCTper{I/Ie ceueHMil B mupamue, Kyoe no TpéM Toukam Ha péopax. Co3gaHue BHIHOCHBIX 1
4yepTekell U 3aluch aroB MOCTPOCHUS
16 [ToBTOpenue nuanuMeTpun: Teopema 0 MPONOPIUOHAIBHBIX OTPE3KaX. 1
[TooOueTpeyroabHUKOB
17 IToBTOpeHnemIaHnMEeTpUN: YeThIpEXyroIbHUKH. 1
18 [ToBTOpenue nuanuMeTpuu: Ilnomanu puryp Ha IIOCKOCTH. 1
19 IToBTOpenue nuanumeTpun: Teopema Menenast. PacueTsl B ceueHUsIX Ha BBIHOCHBIX 1
gyepTexkax. Mcropus pa3BUTHS TUNIAHUMETPUU U CTEPEOMETPUU
20 ITpaktuyeckaspaboTa «CeueHUSIMHOTOTPAaHHUKOBY 1
21 B3anMHoe pacmoJioskeHre npsiMbIX B mpocTpaHcTBe. CkperuBatomyecs npsMeie. [lpuznaku 1




CKpELIMBAOIIMXCS MpsAMBIX. [lapasuiesbHbICIPsMBIE B IPOCTPAHCTBE

Teopema 0 CylIECTBOBAHUM U €IMHCTBEHHOCTHU NPSMOM NapaJlIeIbHONU TaHHOM IPSIMOM,

22 MIPOXOIALIEH yepe3 TOUKY IPOCTPAHCTBA U HE JIeXkalllel Ha JaHHOW npsmoi. Jlemma o 1
[IepEeCCYCHUMIIAPAILIEIbHBIXITPSIMBIXILIIOCKOCTBIO

23 [TapamtensHOCTB TpeX NpsAMBIX. TeopeMa o0 TpEX napajuiesbHbIX IpsMBIX. Teopema o 1
CKPELIMBAIOIIMUXCAPSAMBIX

o4 [TapamrensHOCTB TpeX NpsAMBIX. TeopeMa o0 TpEX napajuiesIbHbIX IPsMBIX. Teopema o 1
CKPELIMBAIOIIMUXCAIPAMBIX

o5 [TapannensHoe npoexkTrpoBanue. OCHOBHBIE CBOICTBA MAPaAJIJIEIbHOTO POEKTUPOBAHUS. 1
N3obpaxenuepazHbIX(huryp B mapaysieTbHOUIPOESKIIUN

26 [leHTpanbpHas MPOEKLMs. YTOJ C COHANIPABIECHHBIMU CTOPOHAMH. Y TOJIMEXAYIPSIMBIMU 1

27 3aauM Ha JOKa3aTeNbCTBO U MCCIIEI0BAHNE, CBA3AHHBIE C PACIIOJIOXKEHUEM MPSAMBIX B 1
IIPOCTPAHCTBE

o8 [ToHATHA: mapamIeNbHOCTh MPSAMOM U INIOCKOCTH B ITpocTpaHcTBe. [Ipu3HaK napaienbHOCTH 1
NpAMON U TIO0CKOCTU. CBOMCTBaNapaiieIbHOCTUIIPSIMOM U TNIOCKOCTH

29 I'eomeTpuueckue 3a]a1H Ha BEMHACIEHHE U I0Ka3aTeNbCTBO, CBASAHHBIC C NapailIeNbHOCTBIO 1
IPSIMBIX U IIJIOCKOCTEN B POCTPAHCTBE

30 ITocTpocuue CEUCHNs, NPOXOAILETO YEPEs JAHHYIO MPAMYIO HA YEPTEXKE U MapaIENbHOTO 1
JIpyrou npsamoi. PacuéroTHomeHui

31 [TapannenbHas npoeKuys, IPUMEHEHUE JUIs IOCTPOEHHS CeYeHUH KyOa 1 napajiienenunea. 1
CaolicTBanapajuiesienuine1a u Npru3Mbl

32 [TapamnenpHble MIIOCKOCTH. [IpU3HAKY MapaJlJIEIBHOCTH IBYX IUIOCKOCTER 1

33 Teopema o NapalieNbHOCTH 1 eAUHCTBEHHOCTH [IIOCKOCTH, IIPOXOJAIIEH Yepe3 TOUKY, He 1
ITPUHAUICKANTYIO0 JAHHOU IJIOCKOCTH U CIEICTBUS U3 HEE

34 CpolicTBa napauIeabHbIX INIOCKOCTEH: O HapalliebHOCTA IPAMBIX [EPECEUEHHS 1P 1
IIEPECEYECHNH JIBYX NTAPAJUIEIBHBIX IUIOCKOCTEN TPEThen
CBoiicTBa napajuiesIbHBIX IJIOCKOCTEN: 00 OTpe3Kax NapajuiebHbIX MPSIMbIX, 3aKIF0UEHHBIX

35 MEXAy NapajuIebHBIMU INIOCKOCTSMHU; O IEPECEUCHHUH NIPSAMOMN € ABYMS NIapajuIeIbHbIMU 1
IJIOCKOCTSIMU

36 IToBTOpenue: Teopema [Iugaropa Ha mIOCKOCTH 1

37 IToBTOpEHMNE: TPUTOHOMETPUANIPAMOYTOJIbHOTOTPEYT OJIbHUKA 1

38 CBoiicTBa Ky0a 1 MPsIMOYTOJILHOTO Napajienenuneaa. Beruucienue JUIMH OTpe3KoB B Ky0e U 1
IPSIMOYTOJIBHOM IapaJuIeIIeHIIe e

39 KonTtposnpHas padota Ne 2 o teme «IlapajieabHOCTh NPSIMBIX U TJIOCKOCTEN» 1

40 [lepneHIMKYJIAPHOCTD NPSAMOI U INIOCKOCTH. [Ipu3HaK NepneHMKyIIpHOCTH IPSIMON U 1




IIJIOCKOCTH

[lepneHMKYIAPHOCTD NPSMOM U IUNIOCKOCTHU. [Ipu3HaK neprneHauKyaspHOCTH IPAMOU U

41 1
IIJI0CKOCTH
42 Teopema o cyiiecTBOBaHUU U €IUMHCTBEHHOCTH MPSIMOM, IPOXOSILEN YepE3 TOUKY 1
[IPOCTPAHCTBA U NEPIEHIUKYISPHON K IIJIOCKOCTH
43 [1nockocTu U nepneHAUKYISIpHbIE UM MIPSIMblE B MHOTOTPaHHUKAX 1
44 [I1ocKOCTH M NEPIEHAUKYIISIPHBIE UM NPSMbIE B MHOTOIPAHHUKAX 1
45 [lepnenukynsp u HakioHHas. [locTpoenue nepneHiuKynspa U3 TOYKH Ha NPSAMYIO 1
46 [lepneniukynsp u HakioHHas. [locTpoeHue nepneHInKynspa U3 TOUKH Ha MPSIMYIO 1
47 Teopema o Tpéx nepneHAUKysipax (mpsimasi 1 oOpaTHasi) 1
48 Teopema o Tpéx nepneHAUKysipax (mpsimasi 1 oOpaTHasi) 1
49 Teopema o Tpéx nepneHauKynspax (mpsimasi 1 oOpaTHasi) 1
50 YroaMex1ycKpeBaroMMHUCIIPIMbIMU 1
51 [Touck neprneHauKyIsIpHBIX MPSIMBIX C IOMOIIBIO MEPIEHIUKYISIPHBIX MIIOCKOCTEH 1
52 OpTOroHaIHbHOETIPOCKTHPOBAHHUE 1
53 [TocTpoenue ceuenuii Kyoa, MpU3Mbl, MPABUIIbHOM MUPAMU/IbI C TIOMOIIBI0 OPTOTOHAIBHOM 1
ITPOEKIINH
54 [TocTpoenne ceuenuit Kyoa, MPpU3MBbI, MPABHILHON MUPAMUJIBI C TIOMOIIHI0 OPTOTOHAIBHON 1
ITPOEKIINH
55 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTENBHO IUIOCKOCTH. [lITockocTncuMmeTpuii B 1
MHOTOTPaHHUKAX
56 [Ipu3HaK NepneHIUKYJIIPHOCTH MPSIMOU U INIOCKOCTH KaK CJIEJCTBUE CHMMETPUH 1
57 [IpaBuyibHBIE MHOTOIPAaHHUKH. Pacd€T paccTOSHUI OT TOYKHU A0 INIOCKOCTH 1
58 IIpaBuibHBIE MHOTOIPAaHHUKH. Pacd€T paccTOSHUI OT TOYKHU A0 INIOCKOCTH 1
59 CrniocoObl OIIYCTUTh NEPIEHAUKYISAPbI: CAMMETpPHUS, CIBUT TOUYKH I10 MapaJuIeIbHON IpsIMOii 1
60 CnBur no HemapayIeJabHOU NPSMOM, U3MEHEHHUE PAaCCTOSIHUMN 1
61 KontponbHas padoTa "B3anMHOE pacnosiokeHHE MPSMBIX M INIOCKOCTEH B MTPOCTpaHCTBE" 1
62 [ToBTOpEHUE: Yyroa MeK 1y NIPSIMBIMU Ha IUNIOCKOCTH, TPUTOHOMETPHUS B IIPOU3BOJIBHOM 1
TPEYrOJIbHUKE, TEOPEMA KOCHHYCOB
63 IToBTOpEHHE: YTOa MEKIY CKPEIMBAOIIUMHUCS TPSIMBIMU B IPOCTPAHCTBE 1
64 I'eoMeTpruecKkre METOIbI BEIYUCIEHUS YIila MEKIY IPSIMBIMA B MHOTOTPaHHHUKAX 1
65 JIByrpansbiil yroj. CBOMCTBO JIMHENHBIX YIJIOB JBYTPAHHOIO yIila 1
66 IlepnenukynspHble m10ckocTy. CBOMCTBA B3aMMHO NEPIEHIUKYISIPHBIX INIOCKOCTEN 1
67 [Ipu3HaK NepneHIMKYIIPHOCTHU IJIOCKOCTEN; TEOPEMA O MPSIMOU MEPECEUEHUS IBYX 1




IIJIOCKOCTEH MEPIICHAUKYIISIPHBIX TPEThEH IIOCKOCTH

[IpsiMoyronbHBIN napasuienenunen; Ky0; n3MepeHus, CBOMCTBA MPSIMOYTOJILHOTO

68 1
napajuleJienunesia
69 TeopeMa 0 quaroHaJv NPsIMOYrOJIbHOTO MapaJUICIIEIIUIIENA U CIEICTBUE U3 HEE 1
70 CrepeoMeTprdecKre U TPUKIIAIHBIC 33]]a4d, CBA3aHHBIC CO B3aUMHBIM PACTIOJIOKEHUEM 1
MPSIMBIX ¥ IIOCKOCTH
71 [ToBTOpEHUE: CKpEIIMBAIOIIUECS TIPSIMBIC, TapAJICTbHBIC IIIOCKOCTH B CTAHJAPTHBIX 1
MHOTOTPaHHUKAX
72 [Tapa mapayieIbHBIX TUIOCKOCTEH Ha CKPEIIMBAFOIIUXCS MPSMBIX, PACCTOSTHIE MEXTY 1
CKPEIIHUBAOIIUMHUCS TIPSIMBIMU B TIPOCTBIX CHTYAITHSIX
73 PaccTosiHre OT TOYKH 10 TITIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TJIOCKOCTH 1
74 Brruncnenue paCCTuos[HHﬁ MEXTy CKPEIIMBAIONTIMUCS TPSIMBIMH C TIOMOIIHIO 1
MEPIICHIUKYIIIPHOU TIOCKOCTH
75 Tpéxrpannslii yrod, HEPaBCHCTBA JUIS TPEXTPAHHBIX YIIIOB. Teopema Iludaropa, Teopemsl 1
KOCHHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO YTiIa
76 DneMeHTHI c(heprUIeCKO TeOMETPHH: T€0e3NUECKUE TMHUN Ha 3eMIie 1
77 KonTtponpHas padota "Yrisl u paccTosaus" 1
78 Cucremaru3zanus 3HaHUK "MHOTOTPAaHHUK U €T0 JIEMEHTHI " 1
79 [Tupamuna. Bunel mupamua. [IpaBunsHas nupamuga 1
80 [Tpusma. [Ipsamas u HaknoHHas npusmsl. [IpaBriibHas npu3Ma 1
81 [IpsiMoii mapayutenenumne;, MpsMOYroIbHBIN Mapauieaenunes, Kyo 1
82 BreimykiasiemHororpanauku. Teopemaditiepa 1
83 Brinykibie MHOrOrpannuku. TeopeMa Ditnepa. [IpaBunbHbIe U OTYNpaBUIbHbBIC 1
MHOTOTPaHHUKHU
84 KonTtponsHaspabora "MHororpanHuku" 1
85 [ToHsiTHE BEKTOpa HA MJIOCKOCTH U B MPOCTPAHCTBE 1
86 CyMMaBeKTOpPOB 1
87 Pa3HocTeBEKTOPOB 1
88 [IpaBunonapamienenunena 1
89 Y MHOKEHUEBEKTOPAHAYHUCIIO 1
90 Pasnoxxenue BekTopa 1o 0azucy TpéX BEKTOPOB, HE JICKAIINX B OJTHON MIOCKOCTH 1
91 CkansipHOENIpOU3BEACHNE 1
92 Brruncnenue yria Mex1y BEKTOpaMU B IPOCTPAHCTBE 1
93 [Ipocreiimuesanayn ¢ BEKTOpaMu 1




94 [TpocTeiimmesanaun ¢ BEKTOpaMu 1
95 [TpocTeiimmesanaun ¢ BEKTOpaMu 1
96 KonTtposnpHast pabota o Teme «BeKTOpHI B IPOCTPAHCTBEY 1 1
97 O06o0011eHne U cucTeMaTU3aUsI3HAHUN 1
98 O06o00uIeHne U cucTeMaTU3aUsI3HAHUN 1
99 O06o00uIeHne U cucTeMaTU3aUsI3HAHUN 1
100 HToroBaskoHTpoJIbHAsIpaboTa 1 1
101 HroroasikoHTposbHasipaboTa 1 1
102 O06o001IeHHe U CHCTeMAaTH3 U3 HAHAHA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0
11 KJIACC
Ne KoanyecrBouacon
Temaypoxka
n/n Bcero | KoHTpobHBIEPasOTHI IIpakTH4yecknepadoTbI
1 YpokmoBTOpeHH. AKCHOMBICTEPEOMETPHH. 1
2 Ypox noBTopenus. [TapamienbHOCTh TPSIMBIX U TIIIOCKOCTEH 1
3 Ypoxk noBTopenus. [TapamienbHOCTh TPSIMBIX U TIIIOCKOCTEH 1
4 Ypoknosropenus. [lepneHauKyIsIpHOCTHILIIOCKOCTEM 1
5 YpoknosropeHus. [lepneHuKyIsspHOCTBILIOCKOCTEM 1
6 Ypok noBropeHusi. FismepeHnue yriioB B IPOCTPAHCTBE. 1
7 Ypok noBropenusi. MizmepeHnue paccTosHU B IPOCTPAHCTBE. 1
8 YpoknoBropeHus. MHOrorpaHHUKH 1
9 YpoknoBTopeHusi. MHOrorpaHHUKH 1
10 YpoknoBropenus. Bekropsl 1
11 Ypok noBTopeHus. BeKTopbl B IpoCTpaHCTBE 1
12 O6006mamuiypox 1
13 JlMarHocTHYeCKasiKOHTPOJIbHasipadoTa 1 1
14 [IpsimoyrospHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE 1
15 [TpssmoyromnpHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE 1
16 KoopaunatsiBekTOpa 1
17 CBsi3p M@Ky KOOpPAMHATAMHU BEKTOPOB M KOOPJIUHATAMH TOYEK 1




18 [Tpocreiimue3agayn B KOOPAUHATAX 1
19 [Tpocreiimue3agayn B KOOPAUHATAX 1
20 YpaBHEHHE IIJIOCKOCTH, HOPMallb, YPABHEHHE IJIOCKOCTH B OTPE3KAX 1
21 BekropHoenpousseeHue 1
22 JIuHelHbIeHEpaBEHCTBA, JINHEHHOETIPOrpaMMHUPOBAHHE 1
23 JIuHelHbIeHEpPaBEHCTBA, JINHEHHOETIPOrpaMMHUPOBAHHE 1
24 AHamTUTHYECKHE METOJIBI pacy€Ta yriia MeXay MPsIMBIMA B MHOTOTDAHHUKAX 1
25 Brrauciienue yriioB Mexy IpsSMbIMH U TUIOCKOCTSIMH 1
26 AHaTUTHYECKHE METOJIBI pacyéTa yriia MeXAy IJIOCKOCTSIMA B MHOTOTPaHHHUKAX 1
27 dopmyna pacCTOSTHUS OT TOYKHU J0 TUNIOCKOCTH B KOOPAWHATAX 1
28 HaxoxaeHue paccTosiHU OT TOYKHU J0 TUIOCKOCTH B KyOe 1
29 Haxosx1eHne pacCTOSTHUI OT TOYKH J0 IJIOCKOCTH B IPABWJIBHOM MUPaMUIE 1
30 KonTponpHasipaboTa "AHanuTuveckas reoMmerpus” 1
31 ,Z[BI/IU)KGHI/ISI NpOCTPAHCTBA. Otobpaxenus. [IBuxeHus u papeHCTBO ¢uryp. Obmue 1
CBOWCTBA JIBIKCHHUI
30 Bubl 1BukeHMil: mapauienbHbII MEPEHOC, LIEHTPallbHAsA CHMMETPHS, 3epKalbHas 1
CUMMETpUS, TOBOPOT BOKPYT NMPSMOit
33 ['eomeTpuyeckue 3aaun Ha MPUMEHECHHUE JIBUYKCHUS 1
34 IlenTpanpHas U OCEBAsSICUMMETPHUS 1
35 [TpeobpazoBanusIOHOOMS 1
36 [unuHapuyeckas MoBEpXHOCTh, 00pa3yore NUINHIPUYECKON TOBEPXHOCTH 1
37 Humaap. [psimoit kpyrosoit munusap. [nonans moBepXHOCTH HMIMHAPA 1
38 [TomaabnoBepXHOCTHITMIIMHIPA 1
39 Konunueckasi HOBepXHOCTh, 00pa3yromire KoHnueckoit moBepxHoctu. Konyce 1
40 [Tno1maapnOBEpXHOCTUKOHYCA 1
41 [Tno1maapnOBEpXHOCTUKOHYCA 1
42 YceuénHslil konyc. M300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
43 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH KOHYCA 1
44 CrepeomeTpHruecKHe 3a/1aud Ha JOKa3aTelbCTBO U BBIUMCIIEHUE, TOCTPOCHUEM CEUSHUN 1
WINHJIPA, KOHYyCca
45 CrepeomeTpHuecKHe 3a/1aui Ha JI0Ka3aTeIbCTBO U BBIUMCIIEHUE, TOCTPOCHUEM CeUeHHH 1
WINHPA, KOHYCa
46 Ccepa u map. YpaBHeHue chepsl 1
47 ITepeceuenue cgepsl 1 mapa c miockocteio. Kacanue mapa u cdepsl miockocTsio. Bua u 1




n300pakeHuenapa

[Mepeceuenue chepsl 1 mapa ¢ mwiockocthio. Kacanue mapa u cdepsl mockoctero. Bua u

48 1
n300pakeHuenapa
49 [Tnomans chepsl u e€ yacTeit 1
50 [Tnomaascdepsr 1
ol [Tnomans cheprr. Cummerpus chepsl u mapa 1
52 CrepeoMeTprdecKre 3a1a4uu Ha JI0KA3aTeNbCTBO M BBIMHCIICHHE, CBA3AHHBIC CO cdepoii u 1
1apoM, IMMOCTPOCHUEM UX CEYCHHH TIOCKOCTHIO
53 CrepeoMeTprdecKre 3aJ1aud Ha JI0KA3TEBCTBO H BHITHCICHNE, CBA3AHHbIE CO cdepoii u 1
1apoM, MOCTPOCHUEM UX CEUYCHHH TIOCKOCTHIO
54 3amaun o Teme "Tena u mMoBEpXHOCTH BpanieHus" 1
55 3amaun o Teme "Tena u MOBEPXHOCTH BpalieHus " 1
56 Pa3znnynble KOMOMHALIMY TeJ BpallleH!s: 1 MHOTOIPaHHUKOB. 1
S7 Pa3znuynble KOMOMHALIMY TeJl BpallleH!Us 1 MHOTOIPaHHUKOB 1
58 [ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH, BEIYHCIICHHS B OKPY)KHOCTH, CTaHIapTHBIC 1
mo100us
59 O60061meHuenoreme 1
60 KonTtponbHas padota "Tena BpameHus 1 BX TOBEPXHOCTH 1
61 O6bEM Tema. O0BEM IPSIMOYTOJILHOTO Mapajuieenuneaa 1
62 O06beMHaKIIOHHOTOTIApAJITICIICTTHIIE A 1
63 OO0BEM IPSIMOUTIPU3MBI 1
64 CrepeoMeTprIeCKUE 3a/1a4M, CBI3aHHBIC C BEIYHCICHUEM 00bEMOB MPU3MBI 1
65 [IpuknagHeie 3a1a9u, CBSI3aHHBIE C 00BEMOM MPSIMOM MTPU3MBI 1
66 dopmyia 00bEMa mupamupl. OTHOIIEHHE 0O0BEMOB MUPAMHUJT C OOIITUM YTIIOM 1
67 dopmyna 06béma nupamuabl. OTHOIIEHHE 00HEMOB MUPAMUJL C OOIIMM YTIIOM 1
68 HpI/IKJ'IaL[HI;Ie 3amayu 1o Teme "OO0bEMBI Ten", CBs3aHHBIC C 00BEMOM ITPU3MBI U 1
TTUPAMHU/IBI
69 BLI‘II/ICJ'ICHVI/IC 00BEMOB TeJI C MOMOIIBIO ONpeaeéHHOro nHTerpaia. OobEM 1
HAKJIOHHONTIPU3MBI
70 Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONpeieIEHHOro nHTerpana. O0bpEM MupamMuabl 1
71 CrepeoMeTpHruecKue 3a/1auu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBLHOTO Mapaljiesenumneaa 1
72 CrepeoMeTpHruecKkue 3aauu, CBI3aHHbIEC C 00bEMaMU HAKJIOHHOMW MPU3MBI 1
73 CrepeoMeTpHyuecKUe 3a/1a4u, CBI3aHHbIE C 00bEMaMU THPAMUIBI 1
74 [Tpuknanueie 3anaun mo Teme "OOBEMBI MHOTOTPAaHHUKOB" 1




[Too6usbIe Tena B npocTpancTBe. M3menenne oobéma mpu noro0un. CrepeoMeTpruuecKue

7 3aJ]auM, CBSI3aHHBIE C BBIYMCICHHEM 00bEMOB TEJ U TUIONIA/IeH OBEPXHOCTEH !
76 KonTtponpsHaspabota "O0bEM MHOTOTpaHHHUKA" 1
77 O6béM mmHapa. Teopema 00 00bEME MPSMOTO HUITHHJIPA 1
78 Brranciienne 005EMOB Tell ¢ MOMONIBIO onpeAeaéHHOro nurerpana. O0bpéM KoHyca 1
79 CrepeomeTpruecKHe 3a/1a9H, CBSI3aHHBIE C BEIYUCIICHHEM 00BhEMOB IIHIIMH/IPA, KOHYCa 1
80 [Tpuknaaneie 3agauu o Teme "OO0BEMBI U IO TTOBEPXHOCTEH Te" 1
O0BéM mmapa u mapoBoro cexropa. Teopema 06 00sEMe mapa. [Tnomane chepsr.
81 CrepeomeTpHuecKHe 3a/1aui, CBSI3aHHBIE C BBIYHCICHHEM 00BbEMOB I1apa, IMapoBOTO 1
CerMEHTa W IapOBOT0 CEKTOpa
82 [Ipuknanueie 3anaun no Teme "OOBEMBI TEN", CBA3aHHBIE C 00BEMOM MIapa U IUIOIIAIBIO 1
cdeprl. COOTHOIICHUSIMEX TYTUIOIA SIMUIIOBEPXHOCTEH U 00BEMAMHITOT0OHBIXTET
83 [Tpeo6pazoBanwms mogoous. [Ipsmas u cepa Ditnepa 1
84 [Ipumenenne 06bEMOB. BriunciieHne paccTosiHUS 10 MIIOCKOCTH 1
85 KonTpoasHaspadbora "O0bembiTen" 1
86 3amaun 00 yABOCHHH Ky0a, 0 KBaJpaType Ky0a; 0 TPUCEKITUH yTiia 1
87 [ToBTOpenue. [nanumerpus 1
88 IToBTOpenue "[IpsiMple U TUIOCKOCTH B POCTPAHCTBE" 1
89 [ToBTOpeHne. MHOTOTpaHHUKH 1
90 [ToBTOpenue. Tena u moBepXHOCTH BpamieHUs" 1
91 IToBTOpenue. "BekTopsl B mpocTpancTBe" 1
92 [ToBTOpenue: Pemenuesanay. 1
93 [ToBTOpenue: Pemenuesanay. 1
94 HrtoroBaskoHTpoJIbHasIpaboTa 1
95 HrtoroBaskoHTpoJIbHaspaboTa 1
96 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMs] 3HAHUHT 1
97 IToBTOpenue. Pemenue 3anay. 1
98 HcTopus pa3BUTHS CTEPEOMETPUH KaK HayKH 1 €€ poJib B pa3BUTUU COBPEMEHHBIX 1
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA
99 HcTopus pa3BUTHS CTEPEOMETPUH KaK HayKH 1 €€ poJib B pa3BUTUU COBPEMEHHBIX 1
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA
100 HcTopus pa3BUTHS CTEPEOMETPUH KaK HayKH 1 €€ poJib B pa3BUTUU COBPEMEHHBIX 1
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI
101 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJib B PA3BUTHUU COBPEMEHHBIX 1




HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

102

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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