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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3zoBaHusi, TaKk Kak 00OECIIEYnBAET BO3MOYKHOCTh U3yUEHUs TUCLUUILUIMH
€CTECTBEHHO-HAYYHOW HANpAaBIEHHOCTH M MPEAMETOB T'yMAaHUTApPHOIO IUKIIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPYEMOE€  TpU  HU3YYECHUU
00y4arIUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIbCTBE TEOPEM U
NOCTPOEHUHU LIETIOYKH JIOTHUECKUX YTBEPKACHUN MPU PEIICHUH M€OMETPUYECKHUX
3aJa4, YMEHHUE BBIIBUraTb M ONPOBEPraTb TIMIIOTE3bl HENOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PELIEHUM 337a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro kypca «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
U3yYeHUH T€OMEeTpPUH, KaK COCTABJIAIOLIEH MpenIMeTHON obsactu «MaremaTuka u
uHbpopMaTuKa»  4yepe3  OoOecleueHHEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONb30BaHUsl Oosee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUH, U HEOOXOIUMBIX ISl YCHEIIHOTO NPO(ECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuopureTHbIMH 3a7auaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
paCIIMPSIONINMH U YCUIIUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paciIMpeHue MPEeACTaBICHUS O T€OMETPUU KaK YaCTU MUPOBOM KYyJIBTYphI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME MPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MAaTEMAaTHYECKUX MOJENSX, MO3BOJISIIOUIMX ONMCHIBATH M HM3y4daTb
pa3HbIE SBJICHUS OKPY>KAIOUIEro MHUpa, 3HAHUE MOHITUIHOTrO anmnapara no pasueny
«CtepeomeTpusi» yueOHOro Kypca reOMeTpuH;

(GopMUpOBaHHE  YMEHHUS  BJIAJETh  OCHOBHBIMM  HOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSTb, YMEHHs JTOKa3bIBaTh TEOPEMbI M HAXOJUTh
HEeCTaHJApPTHBIE CIIOCOOBI peIIeHUs 3aay;

(opMUpOBaHNE YMEHHUS pPacllO3HABAaTh Ha YepTexkax, MOAENAX U B peabHOM
MUPE MHOTOTPAHHHMKM M Tejla BpALEHUS, KOHCTPYHUPOBAaTb I'€OMETPUUECKHE
MOJIEIIN;

dbopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUSA POJM AKCHUOMATHKU IpU
IIPOBEJICHUM PACCYKICHUIA;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeJbCTB M AJITOPUTMOB
pELIeHMs, YMEHUSI UX HPUMEHSATh, MPOBOJUTH J0KA3aTEIbHbIE PACCYXKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a7a4 U 3a1a4 C MPAKTUYECKUM COJEPIKAHUEM,
(opMUpOBaHHE MpPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBAaHNY MAaTEMAaTHYECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUN
JETYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUICKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpeca K U3YUEHUIO TEOMETPUH;

dbopmupoBanre (PYHKITMOHAIEHONW TPaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACMO3HABATh TMPOSBICHUS TE€OMETPUUECKHX TMOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YYCHUH JIPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJENEH,
WHTEPIPETALNUN MOJYyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpusi» B
10-11 «wmaccax sBasgtorcs: «lIpsgmMble W MJIOCKOCTM B  MOPOCTPAHCTBE»,
«MHororpannukn», «Tena  BpameHus», «BeKToppl W  KOOpAWHATHI B
MIPOCTPAHCTBE», «J|BMIKEHUS B MPOCTPAHCTBE.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh OMNEPUPOBATH
MOHATUSIMI», PEJICBAHTHBIMU TEOMETPHHM Ha YyriayOJEHHOM YpPOBHE OOydYeHHUS B
10-11 xnaccax, OTHOCUTCS KO BCEM COAEPKATEIbHBIM JUHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO 10
coliepKaTeNbHBIM JTMHUSAM, HO U 10 TojgaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHms DenepanbHON padoueit
pPOrpamMMbl, pacHpeleNEHHbIM MO TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4ToObI KO BCEM OCHOBHBIM, MMPUHIMITMAIBLHBIM BOIIPOCaM 00yYarouecs
oOpamjaiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEI0OBATENBHO U TOCTYNATENBHO, C
coOJTr0IeHreM TIPUHITUIIA TTPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CHUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYaroIMXCs, pACIIUpsIs U yrayomsis
e€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3HU.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycinoBus i auddepeHnuanuu  oOydeHUs, TOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro npeamera «MaremMaTuka;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJKEHUIO M3YyUYEHUS MAaTeMaTHKU C
yaéToM BBIOOpa Oymymiel mpodeccun, oOecreunBas MPEEMCTBEHHOCTh MEKIY
00muM 1 IpoeccoHaTEHBIM 00pa30BaHUEM.

Ha wu3ydenue ydeObHOro kypca «['eomeTpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJEJIIO).



COJEPXKXAHME OBYUYEHUA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, ImpsiMas, IUIOCKOCT,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesibHble W CKpelMBaromuecss npsMmble. [Ipu3Hakm cxpempmBaromuxcs
npsmeIx. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe M IEHTpaJbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBa MapajlIeIbHOTO MPOEKTUpOBaHusA. I3o0pakeHue
buryp B mapayieqbHON MPOEKIUHU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSMBIMH B IPOCTPAaHCTBE. [lapaiienbHOCTh IIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEMN. IIpocrenmue
OPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpadap, Napaulelenumne],
MMOCTPOCHHUE CEYCHHU.

[lepnenaAuKyJISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIIEHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIBbHBICE WM NEPHEHAMKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOHU
IIEPIICHIUKYJIIPHOU IJIOCKOCTH. OpTtoroHajibHOe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMst  (Gurypsl Ha  ILIOCKOCTb.
[lepneHAMKYIAPHOCT  IUIOCKOCTEW: IpPU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
IocKocTer. Teopema o TpEX NEPNEHINKYIAPaX.

Yriael B IPOCTPAHCTBE: YroJl MEXAy HNPSMOW U INUIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOTO yriyla. TpEXIpaHHBIM MU MHOTOI'DAHHBIE YTJIBIL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIia.

MHororpaHHuKHu

Buzasl MHOrorpaHHuMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yroipHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBasi U MOJHAasi IOBEPXHOCTh IMPU3MBI.
[Tapayenenunen, NpsMOYTONbHBIA — IMAapajuleNieNUIe]] W  €ro  CBOMCTBA.
Kparyaiime nyTM Ha NOBEpPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yrompHas mnupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoicTBa péOep M OOKOBBIX TpaHei
IIpaBUIbHOW mnUpaMunbl. IIpaBuiabHBIE MHOTOTPAaHHUKM: IPABWIbHAS IIPU3Ma U



IIpaBWJIbHAs IHMPAaMHUIA, NPABUIIbHAA TPEYroJibHAs IHpaMHAA W NIPaBUJIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAECKAdIP U UKOCADIP.

Brluucienue »JeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroOHaIM, YIJIbL.
[Tnomanas OOKOBOW TOBEPXHOCTH U IIOJTHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABWIBHON MHUPAMUIBI,
TEOpEMa O TUIOLIAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B NOPOCTPAHCTBE. DIIEMEHTbl CHUMMETPUU  IPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJIenunesa, CUMMETPUS IPAaBWIBHBIX NPU3M, CUMMETPHsS IPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJEBOTO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHHUS BEKTOpOB. CBOKMCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
[loHaTHE KOMIUIaHApHBIE BEKTOPBI. [IpM3HAK KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pasjgoKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEkKIy BekTopamu. CKalsipHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAss TMOBEPXHOCTh, KOHHYECKasi TOBEPXHOCTH,
chepudeckas TIMOBEPXHOCTh, OOpasymomue moBepxHocTed. Tenma BpalieHHUS:
IUIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. HM3o0pakeHue ten
BpallleHUs Ha IUIOoCKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O0béM. OcHOBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMeE
NpSMOYTOJBHOTO Mapaienenunena u cueactsuss u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, HIWIMHAPA, TUpaMUabl 1 KoHyca. OO0BEM I1apa U mapoBOro
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo ImmuHApa. llepeceuenuwe cdepbl u mapa ¢
iockocthio. Kacanme mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHHKA,



OMHMCAaHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WM TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIOmanas chepsl U €€ JacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB UM TEJ BPALIEHUSI: CEYEHUS IUITMHIpa
(mapaJuienbHO M MEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBaHHIO U MPOXOJAIINE YEPE3 BEPUIMHY), CEUEHU 1Iapa, METObI IIOCTPOEHUS
CEUYEHHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepauuu Haja BEKTOpaMd. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbHas
CHCTEMA KOOpPAMHAT B IIpocTpaHcTBe. KoopamHatel BekTopa. PasznoxxeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHUH T'€OMETPUUYECKHUX
3amad.

JABUKeHMsI B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OOmme cBoiicTBa NBWXECHHW. BuIbl JIBWKEHWN: TapayIeNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cdepa Diinepa.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOMIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4iI€Ha  POCCHMCKOTO  O0OIIecTBa,  NPEACTaBICHHWE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
IpoLEenyp TPaKIAHCKOro oOmecTBa (BbIOOPBI, OMPOCHI U JAPYroe), YMEHHUe
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKONM MaTEMAaTHUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTMDKCHHH B JAPYTMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) scTeTHYECKOE BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEHICHUH, pacCy ACHUH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATHH U
OTHbIXa, peryisipHas (pu3ndeckass akTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpyn0BO€E BoCIIMTAHUE:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JIOTHYECKO€e BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphl, TNOHUMAHUE BIMSHUS
COIMAIbHO-A)KOHOMUYECKUX TMPOILIECCOB HA COCTOSIHHE MPUPOAHOW M COIMATIbHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpY>Kalollle Cpe/bl, MIAaHUPOBAHUE IOCTYNMKOB M OLEHKHM HUX BO3MOMXHBIX
MOCJIEICTBUM JJIsl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OONIECTBEHHOW  MPAaKTUKH, IMOHWMAaHHE
MaTEeMaTUYeCKOM HayKh Kak cdepbl UYeJOBEYECKON AesTEeNbHOCTU, STaroB €€
pPa3BUTUSL W 3HAUYMMOCTU JUISl Pa3BUTUS LMUBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOW KaK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYI0 M HCCIEIOBATEILCKYIO JESITEIBHOCTD
WHMBUyaJIbHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Ba3oBble Jjornyeckue A1eicTBHA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /111 000OIIEHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYKJICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPKICHHUSAX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbI€ U OT TPOTUBHOTO), BLICTPAUBATh apTyMEHTALINIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BbIOUpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHWS, BBHIOMpATh HauOoyiee TMOAXOASIMHA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBblIe ucciieqoBare/bLCKHe 1eCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBath  BOMPOCH,  (DUKCHpYIOIIME  MOPOTHBOpEuHe,  Mpoliemy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMIMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUSI, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SBICHUSIMH, POLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh OOOOLIECHUS W BBIBOJABI MO pe3ybTaTaM
OpOBEAEHHOTO  HAOMIOACHUSA, HCCIEAOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTD
MIOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUII;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMpoLecca, a TaKkKe BbIABUTATD
IPENOJIOKEHUS O €TO0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATh e(UIUTH MHGOpPMAIMY, TAHHBIX, HEOOXOMUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CUCTEeMATU3UPOBAaTh U HUHTEPIPETHPOBATH HH(GOPMAIMIO PA3IMYHBIX BHIOB U
¢dbopm npencraBieHus;

CTPYKTYpUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapUuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEJIBHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHbIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX N IIHMCBMCHHBIX TCKCTAaX, AaBaThb ITOJACHCHUSA I10 XOI[y peIHeHI/IH 3agavyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
npoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUs, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JIPYTUX Y4YaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IMO3UIUNA, B KOPPEKTHOU (opme
(dbopMyIMpPOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

MPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4€TOM 3ajad
IIPE3EHTAIlUN U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HMH(OpPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BJAa/JIeTh HAaBBIKAMH  [IO3HABATENBHONH  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSL Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEBCTB, JAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA [IETU U YCIOBUSAM, OOBSICHATH TPUIUHBI
JOCTHKCHHS TN HEJOCTHUKCHHSI Pe3yIbTaTOB JESATEIBHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWNBUIYATbHON
paboThl TpU pemieHuH YYeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacmpenessTh
BUIBl PpaboOT, OOTOBapHUBATHCS, OOCYXIATh TNPOIECC W PE3yIbTaT padOTHI,
0000111aTh MHEHNS HECKOJIBKHUX JIFOIEH;

y4acTBOBaTh B TPYNMHOBBIX Gopmax paboThl (00CyXkaeHUS, OOMEH MHEHHA,
«MO3TOBBIE IITYpMbl» H WHBIC), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAaHIbI, OIICHHUBATH
KayeCTBO CBOETO BKJIaJla B OOIIMH MPOIYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMU B3aUMOICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca oGyyaroniuiicss Hay4uTCs:

¢ CBOOO/IHO OINEPHPOBATH OCHOBHBIMHU TOHSATHSIMU CTEPEOMETPUH  TIpU
pellIeHNH 33124 U MPOBEICHUH MAaTeMAaTHYECKUX PaCcCyKICHU;

* IPUMEHATh AKCHOMBI CTEPEOMETPHH M CIEJCTBUS W3 HUX TMPHU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

* KJIACCH(PMIIMPOBATh B3aWMHOE pPACIOJIOKEHUE TPSMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IMJIOCKOCTEH B POCTPAHCTBE;

¢CBOOOZIHO  ONEpUPOBATH TOHATHSAMH, CBS3aHHBIMH C  yIJlaMHd B
IPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

* CBOOO/IHO ONIEpUPOBATH MMOHITUSMH, CBSI3aHHBIMH C MHOTOI'PaHHUKAMU;



e CBOOOZHO pacmo3HaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (TIpH3Ma,
NUpaMu/a, MPSIMOYTOJIbHBINA apajuienenunesn, Kyo);

e KTaCCU(PUIIUPOBATh ~ MHOTOTPAHHUKH,  BBIOMpass  OCHOBAaHWS IS
KJ1accuukanuu;

*CBOOOZHO  OMEPUPOBATH  TOHSTHUSIMHU, CBS3aHHBIMU C  CEUEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

* BBITIOJIHATH MAPAJUIETBHOE, LIEHTPAIBHOE U OPTOTOHAIIBHOE MTPOEKTUPOBAHUE
¢buryp Ha II0CKOCTb, BBIIOJIHATH U300pakeHus: GUryp Ha IIOCKOCTH;

* CTPOUTHh CEYEHUS MHOTOTPAHHHMKOB PAa3JIMYHBIMA METOJAMH, BBIIOJHSIThH
(BBIHOCHBIE) MJIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp:
BUJI CBEPXY, COOKY, CHUBY;

* BBIYUCIATH [UIOMIAIA TOBEPXHOCTEN MHOTOTPAHHUKOB (ITpU3Ma, MUPaMUIa),
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYT;

* CBOOOZHO OMEpUPOBATh MOHATUSIMHU: CUMMETPUSI B MPOCTPAHCTBE, LIEHTP,
OChb U IUIOCKOCTh CHMMETPHUH, LIEHTP, OChb M IUIOCKOCTb CUMMETPHUU
burypsr;

e CBOOOTHO ONEPHPOBATH TMOHSATHUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B POCTPAHCTBE;

* BBITIOJIHATH ACHUCTBHS HaJ BEKTOPAMH;

epemIaTh 3aJa4d HA JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOIIEHUW U
HaXO0XJICHUE TE€OMETPUUYECKHX BEIUYMH, MPUMEHSSI M3BECTHBIE METOJbI
IIPU PELICHUH MaTEMATUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e IPUMEHATh MPOCTEUIINE MPOTPAMMHBIE CpPEICTBA M  AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a1aY;

e N3BJICKAaTh, MPEOOPA30BBHIBATH W WHTEPIPETHPOBATH HWH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJACTaBICHHYI0 Ha
4yepTeKax U pUCYHKaXx;

e IPUMEHATH TOJIyYEHHbIE 3HAHUA Ha MPaKTHUKE: CpaBHUBATh U
aHAJTM3UPOBATh PEabHbIE CUTyallUHU, MPUMEHSATh U3YYEHHBIEC MOHATHUS B
mpolecce IMOMCKA  pEelIeHUST MaTeMaTU4ecKd  CPOopMyIUpPOBAHHOMN
npoOemMbl, MOJAEIMPOBAaTh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCIIEN0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAaHUEM IE€OMETPUUYECKHUX
MOHATUN W TEOpeM, ammapara aireOpbl, periaTh MPAaKTHYECKHe 3a/aqd,
CBSI3aHHBIC C HAXOXKJICHUEM IF'€OMETPUUECKUX BEJIMYMH;

e UMETh TMpPEACTABICHUS 00 OCHOBHBIX JTamax pa3BUTUS TE€OMETPUU Kak
COCTaBHOM yacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHMA.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



¢ CBOOOJTHO OTEpPUPOBATH MOHSATUSMHU, CBA3aHHBIMU C IWJIMHIPUYECKOIN,
KOHMYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI
MOJTyYEHUS;

* OIICPUPOBATH MOHITUSAMH, CBSI3AHHBIMHU C TEJIAMU BPALICHUS: LUIUHAPOM,
KOHYCOM, Cepoii U mapom;

e pacro3HaBaTh TeJla BpallleHus (WINHIP, KOHYC, cepa u map) U OObICHITH
CIOCOObI MOTYYEHHS TEJ BPAILLECHUS;

e KJITACCHU(PULIMPOBATH B3aUMHOE PACIIOJI0KEHNE CPephl U TIIOCKOCTH;

* BBIYMCIISATh BEJIUYMHBI 3JEMEHTOB MHOTOTPAaHHHKOB M TEJ BpAaICHHS,
00BEMBI U TUIOIIAZM TOBEPXHOCTEH MHOTOIPAaHHMKOB M TEJ BpAallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

* CBOOOJTHO OINEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIUSIMU Te
BpAILllEHUsI U MHOTOTPAaHHUKOB: MHOTOTPAaHHMK, BIIMCAHHBIH B cdepy u
OTMCaHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOIPAaHHUK MJIM TEJIO
BpalllCHUS;

* BBIYUCIIATh COOTHOUICHHS] MEXAY IUIOIAIsIMU MOBEPXHOCTEN U 00BEMaMu
IIOJOOHBIX TEN;

e n300pakaTh M3y4yaemble (QUTYpBI, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YEepPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

* U3BJICKaTh, WHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (UTypax, NPEACTABICHHYIO Ha
4yepTeKax U pUCYHKaX;

* CBOOO/IHO ONIEpUPOBATH MMOHITHEM BEKTOP B IPOCTPAHCTBE;

* BBITIOJIHATH OTIEPAIH HAJl BEKTOPAMU;

*3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT;

e pelaTh reOMETPUUECKUE 3a/1a4H Ha BBIYUCIICHUE YTJIOB MEXIY MPSIMBIMHU U
IUIOCKOCTSIMU, BBIYUCIIEHHUE PACCTOSIHUI OT TOUKH JI0 MJIOCKOCTH, B IIETIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPIANHATHOTO METO/1a IPU PEILICHUH;

¢ CBOOOJTHO ONEPUPOBATHh TMOHSATUSIMHU, CBSI3aHHBIMH C JBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

* BBIMIOJIHATh M300paXKEHUST MHOTOTPAaHHUKOB U TeJl BpalleHUs mpu
napajyieIbHOM — TIepeHoce, IIeHTPAJIbHOW  CHUMMETpPUH, 3€pKaIbHOM
CUMMETPUH, IIPU TIOBOPOTE BOKPYT MPSIMOM, peoOpa30BaHUs MOA00US;

* CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TENl BPAILLEHUS: CEUCHHS LMIMHIpA
(mapauieabHO U NEPIIEHAUKYISIPHO OCH), CEUEHHUsI KOHYca (TapaijiebHble
OCHOBAHMIO U TIPOXOJIAIINE Yepe3 BEPIIMHY), CEUSHHs 11apa;

* ICIIONIb30BaTh METOABI IOCTPOCHUS CEUEHMH: METOJ CIIEAO0B, METO.
BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



* IOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

e MPUMEHSTh TEOMETpPUYECKUE (aKThl ISl PEIICHUS CTEPEOMETPUUECKHUX
3a/lay, MPEANOJararolIMX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (hopMme;

epelIaTh 3aJauyd Ha JOKAa3aTeJbCTBO MATEMAaTUYECKUMX OTHOILICHHU U
HaX0XJICHUE T€OMETPUUECKUX BEIIUYUH;

e IPUMEHATH MPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI [IPY PELIEHNH CTEPEOMETPUYECKUX 3a/1aY;

* IPUMEHSATH MOJYUYECHHBIE 3HAHHS HAa MPAKTHUKE: CPABHUBATh, AHAJIM3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, NPUMEHSATh H3YYEHHBIE MOHATHUSA,
TEOPEMBI, CBOMCTBA B IMpPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
chopMyTupOBaHHOW TPOOIEMBI, MOJICTUPOBATh PEATbHBIC CHUTyaIllud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh IOCTPOECHHBIE MOJIENIU C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUA M TeopeM, armapata anreOpbl, peuaTh
NPaKTUYECKUE 3aJ1a4, CBS3aHHBIE C HAaXO0XXJIECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH;

e IMETh TPEACTABJICHUS 00 OCHOBHBIX JTamax pPa3BUTHUS TEOMETPUU Kak
COCTaBHOM yacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHUMA.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HanmeHoBaHue pa3/iesioB U TeM (mudpoBbIe)
n/n NMPoOrpaMmbl Bcero Konrpoabnpie | pakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 BBeznenue B ctepeoMeTpuio 23 1
) B3aumHoe pacnonoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTH MPSMBIX U )5
MIJIOCKOCTEH B MIPOCTPAHCTBE
VYrusl U pacCTOSHUS 16 1
MHororpaHHuKu 7 1
BekTtops! B mpocTpaHcTBE 12
g HOBTOPCHI/IC, 000011eHNE U CHCTEMATA3 AN 5 )
3HaAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM (uudpoBbie)
Ne n/n NPOrpaMmbl Bcero Konrpoannpie | pakruteckue o0pa3oBaTejbHbIE
padoThI padoThI pecypebi
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpEHME, O606H16HI:IC u 15 |
CUCTeMAaTH3alMsl 3HAaHHUH
3 OO6BEM MHOTOTrpaHHUKA 17 1
Tena BpameHnus 24 1
5 [Tnomany noBepxXHOCTU U OOBEMBI 9 |
KPYTJIbIX TEJ
6 JIBrokeHUS 5 1
7 [ToBTOpeHwme, 0606meHI:Ie 51 17 )
CUCTEeMAaTH3aIIHsI 3HAHHHA
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJIIACC

Ne
n/u

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoibHbie
padoThI

IIpakTnyeckue
padoThbI

JlaTa
U3yYeHH s

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypcbl

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHBIX
IpsSIMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka

[TonsATHS cTepeoMeTpun: TOUYKA, IIpsMasd,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBuIIa U300paKCHS HA PUCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX MIPAMbBIX
(OTpe3KOB), CEpeIUHBI OTPE3KA

[TonsTHs: nepecexarouuecs MIOCKOCTH,
nepeceKaroIuecs npsmas 1 MiIocKoCTb;
HOJIyTIPOCTPAHCTBO

[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKaroIuecs npsmas 1 MiIocKoCTb;
HOJIyTIPOCTPAHCTBO

MHororpanHuKH, H300paskeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00HEKTOB

MHoTOrpaHHUKH, U300paKEHHE
IPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE




CJIICACTBHSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U NIEPBHIE
cieactBus u3 HUX. CrocoObl 3a1aHus
IPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N3o06pakenune ceueHuit nupaMmusl, Kyoa u
IPU3MBI, KOTOpPBIE IPOXOJAT YEPE3 UX
p€bpa. M3o0pakeHue nepecedcHus
IIOJIY4EHHBIX IIJIOCKOCTEN. PackpaiuvBanue
IIOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMU

11

N3o0pakenune ceueHuit nupaMmusl, Kyoa u
IPU3MBI, KOTOpPBIE IPOXOJAT YEPE3 UX
pébpa. M3o0pakeHue nepecedecHus
IIOJIY4EHHBIX IIJIOCKOCTEN. PackpaimBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU LIBETAMU

12

N3o0pakenune ceueHuit nupaMmusl, Kyoa u
HPU3MBI, KOTOPBIE IIPOXOAAT YEpPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MOJTYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX CEYEHUN Pa3HBIMU LIBETAMU

13

N3o06pakenune ceueHuit nmupaMusl, Kyoa u
PU3MBI, KOTOPBIE TPOXOIAT Uepe3 uxX
pé6pa. N3o0paxeHue nepeceueHus
MOJTYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX CEYEHUN Pa3HbIMU LIBETAMU

14

Merton ciaegoB AJisi HOCTPOCHUST CEYEHUM




15

Merton ciaeaoB sl HOCTPOCHUST CEYEHUIM.
CBolicTBa epeceyeHUul MPSIMbIX U
IIOCKOCTEH

16

Mertopn ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHU MPSIMbIX U
IJIOCKOCTEMN

17

[Moctpoenue ceuenuii B nupamuse, kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh I1aroB
IIOCTPOCHHUS

18

[Toctpoenue ceuenuii B nmupamuze, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh I1aroB
IIOCTPOCHHUS

19

[Toctpoenue ceuenuii B nupamuze, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh I11aroB
IIOCTPOCHHUS

20

[TocTpoenwne ceyeHwuii B nmupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEH U 3aITUCh MIaroB
TIOCTPOCHHSI

21

[ToBTrOpenue mianumerpun: Teopema o
IPONOPLUOHATBHBIX OTpe3kax. [Tonobue
TPEYrOJIbHUKOB

22

IToBrOopenue manumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4YepTexax. McTtopus pazButus




IUTAHUMETPHUH U CTEPEOMETPUH

23

Kourponsnas pabora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anmHOe pacnonoxeHue NpsiMbIx B
npoctpaHcTBe. CKperuBaronmecs
npsimble. [Ipu3HaKy CKpeluBaroImXcs
npsimMbIX. [lapansenbHble npsiMble B
IIPOCTPAHCTBE

25

TeopeMa 0 CyIIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM MapalIeIbHOU
JAHHOM IIPSIMOM, IPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoii. Jlemma o nepeceyeHun
NapaJUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEIIMBAIOIIUXCS PAMBIX

27

[TapannenbHoe NIPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApaAJIJIETIBHOTO
npoekTupoBanus. M3o0paxeHue pa3HbIX
¢buryp B napajienbHON NPOEKINUN

28

lenTpanbpHas mpoekuus. Yroi ¢
COHAIPABJICHHBIMA CTOPOHAMU. YTOJI
MEXY NPSAMBIMHU

29

3agaun Ha JOKa3aTeIbCTBO U
HCCIIEOBAaHUE, CBSI3aHHLIE C
pacCIoIOKEHUEM MIPSIMBIX B POCTPAHCTBE

30

[TonATHA: mapauIeIbHOCTD NPSAMOKN U




IUIOCKOCTH B mpocTpaHcTe. [Ipu3nak
NapauIeIbHOCTU MPSIMOU U TUIOCKOCTH.
CBolicTBa mapauieIbHOCTH NIPSMOU U
IJIOCKOCTH

31

['eomeTpryeckue 3aaun Ha BBIYUCICHUE U
JT0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTHIO MPSAMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHue cedyeHus, IpOXOISIIETo Yepes
JAHHYIO MPSMYIO Ha YePTexe U
MapajuleIbHOTO IPYyroi npsamoi. Pacuér
OTHOILLEHUN

33

[TapannenpHas MPOEKIUs, TPUMEHEHNE
JUTSl TIOCTPOCHUS CEYCHHH Ky0a 1
napasienenunena. CBoncTBa
napajuiesenunea u mpu3Msbl

34

[TapannensHble ockocTH. [Ipu3Haku
NapajuIeIbHOCTU JBYX IIOCKOCTEH

35

TeopeMa 0 napayIeNbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, TPOXOASIIEH
yepes3 TOUKY, He IPUHAJIKALTYIO JaHHOM
IUIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBolicTBa napasuIeIbHBIX IUNIOCKOCTEN: O
HapasIeIbHOCTH NMPSMBIX [1€PECEUECHUS
IIPY IEPECeUeHUH BYX MapauIeIbHbIX
MJIOCKOCTEN TpeThen

37

CoiicTBa mapamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajuleNbHbIX NPSAMBIX,




3aKJIIOUEHHBIX MEX]TY MMapalIeIbHBIMU
IUIOCKOCTSIMU; O TIEPECEUCHHUH MPSIMO ¢
JBYMsI TTapajieIbHBIMU TIOCKOCTSIMU

38

[ToBropenue: Teopema ITudaropa na
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSIMOYT'OJIBHOT'O TPEYTrOJIbHUKA

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napajuienenumnena

41

Boruncnenue 1iaMH OTpe3KOB B KyOe U
PSIMOYTOJILHOM Mapaieenure/ie

42

[leprieHAMKYISIPHOCTD MPAMOU 1
mockoctu. [Ipu3nak
NEePIEeHIUKYIIPHOCTH IPSIMON U
IIOCKOCTH

43

[leprieHAMKYISIPHOCTD MPAMOU 1
mockoctu. [Ipu3nak
NEePIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

44

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYIISIPHON K IITIOCKOCTH

45

[110CcKOCTH ¥ TepIEHAUKYISIPHBIE UM
psiMble B MHOTOTPaHHHUKaX

46

[ImockocTH ¥ NEPHEHAUKYIISIPHBIE UM
IpsAMBIE B MHOTOI'paHHHUKAX

47

[lepnieHauKymsAp ¥ HAKIIOHHAS.




[TocTpoeHue neprneHuKyspa U3 TOYKU Ha
PSIMYIO

[lepnieHAuKyYmsAp ¥ HAKIIOHHAS.

48 [TocTpoenue nepneHuKyIIsipa U3 TOUKHA Ha
PSIMYIO

49 TeopeMa 0 TpEX nepHEeHAUKYISIPAX
(mpsimast u oOpaTHast)

50 Teopema o0 TpEX NepHEHAUKYIApaAx
(mpsimast u oOpaTHasi)

51 Yroa Mexy CKpeluBaroIMMHCS
IPSIMBIMU
[Touck neprneHANKYISIPHBIX MPSMBIX C

52 MOMOIUIBIO IEPIIEHIUKYISIPHBIX
IUIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[Moctpoenue ceuenuii kyba, mpU3MBbI,

54 IIPaBUIILHOM MUPAMUJIBI C IIOMOLIBIO
OpPTOrOHAJILHOHN IIPOEKIUU
[Toctpoenue ceuenuii kyba, mpU3MBbI,

55 MPAaBWJIBHON UPAMHUJIBI C TIOMOLIBIO
OPTOTOHAJILHON IIPOEKIUU
CuMmMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO II0ckocTu. Ilnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Tpr3Hak nepneHIuKyJISIPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBuibHBIE MHOTOTPAaHHUKH. Pacuér




paCCTOHHI/Iﬁ OT TOYKH JO IINIOCKOCTH

59

[IpaBunbHbIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J10 INIOCKOCTH

60

Crioco0Ob!I OITyCTUTh MEPIEHAUKYIISAPHI:
CUMMETpHUs, CABUT TOYKH I10
napauleIbHON IPSIMOU

61

Casur 1o HenapasuieIbHON TPSMOH,
U3MEHEHUE PACCTOSHUN

62

KoHnTtposbnas padota "B3anmuoe
pacmojoKeHue NPSIMbIX U IIOCKOCTEH B
MpOCTpaHCTBE"

63

[ToBTOpEHME: yroa Mexay IpsSMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: YOI MEXKTY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

65

['eomeTpuueckrie METObI BBIYUCICHUS
yria MeXIy NpsIMbIMA B MHOTOTpaHHUKAX

66

JIByrpansbiii yroa. CBOMCTBO JTMHEWHBIX
YIJIOB ABYTPAHHOTIO yria

67

[lepnenaukynspHble niaockoctu. CBoicTBa
B3aMMHO NEPIEHIUKYIISPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHANKyJIApHOCTH
IJIOCKOCTEM; TeopemMa o0 MpsiMOr
IIEPECEUCHMUS IBYX IUIOCKOCTEH
NEPIEHAUKYJISPHBIX TPEThEU IIIIOCKOCTH




69

[IpssMOyTONIBHBIN MTapasuIeenuIe; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumnena

70

TeopeMa o0 AraroHanu NPSIMOYTOIBHOTO
napajuiejenumnesa u ClIeICTBUE U3 Heé

71

CrepeomeTpuyuecKkue 1 MpUKIaaHbIe
3ala4uu, CBsAA3aHHBIC CO B3aUMHbBIM
PACIIOJIOKCHUECM IIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEeHME: CKpenIMBaOIIUECs MPSIMBbIE,
napajuieiabHble INIOCKOCTH B CTAHJAPTHBIX
MHOTOTPaHHHUKAX

73

[Tapa napaynenbHBIX IIJIOCKOCTEW HA
CKPELIUBAIOIINXCS PSAMBIX, pPACCTOSTHUE
MEXYy CKPEIIUBAIOLIUMUCS NIPSMBIMU B
IIPOCTBIX CUTYaLUAX

74

PaccrosiHre OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT MPSAMOM J0 MIIOCKOCTH

75

Brrunciienue paccTossHUN MEXIY
CKPEIIHUBAIOIIUMHUCS MPSMBIMU C
IIOMOILBIO TIEPIICHAUKYIISIPHOMN TUNIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JIs
TpexrpanHbixX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yIia

77

DNeMeHTHI ChepUIECKO TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KoHnTtponbHas padota "YTib1 u
paccrosiHus"




Cucremaruzanus 3HaHUM "MHOTOTpaHHUK

79 \ 1
Y €r0 AJIEMEHTBI

20 [Tupamupa. Buasl nupamun. [paBuiibHas |
nupamuja

31 IIpusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI. |
IIpaBunbHas npusma

%) [Ipsamoii napauienenunes, |
MPSIMOYTOJIBHBIN Mapajuienenure, Kyo

23 Brinykibsie MHOTOrpanHuku. Teopema |
Ditnepa
Brinykiibie MHOrorpanHuku. Teopema

84 Oitnepa. [IpaBuibHbBIE U OTYNPABUIIbHBIC 1
MHOT'OTPAHHUKH

85 KonTtponbHas padora "MHororpanHuKN" 1

26 [TonsaTHE BEKTOpA HA MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 Cymma BEeKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuno napanienenumnena 1

90 YMHOXEHNE BEKTOpa Ha YHUCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIeKAIIUX B OJHOMN 1
MJIOCKOCTH

92 CkansipHo€ MpOU3BEICHNE 1

93 Brluucnenue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimne 3axaun ¢ BEKTOpaMHU 1




95 [Ipocreiimue 3a1aun ¢ BEKTOpaMHU 1
96 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1
97 [Ipocreiimne 3axaun ¢ BEKTOpaMHU 1
98 O00011IeHNE U CUCTEMATHU3AIUs 3HAHUN 1
99 O06o01IeHre U cucTeMaTU3alus 3HAaHUN 1
100 HroroBast koHTpoIBHAs paboTa 1
101 HroroBast koHTpoIBHAs paboTa 1
102 O06o01IeHre U cucTeMaTH3alus 3HaHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Hdara uudgposbie
Nen/m | Tema ypoka Kourpoasnsbie | IlpakTuyeckue
Bcero u3ydyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

| [ToBTOpenue tems! "KoopauHaTsl BEKTOpa |

Ha IUIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Temel "CkansipHoe |

MPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria |

MEXK]ly BEKTOpaMH B MPOCTPaHCTBE"
4 [ToBTOpEHUE TEMBI "YpaBHEHHUE NPSAMOI, |

MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |

YpaBHEHHUE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOpMaJIb, |

YPaBHEHHUE IJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBenenne 1
2 JInHeliHbIC HEPABEHCTBA, JIMHEHOE |

IpOrpaMMHUpOBaHUE
9 JInHeliHbIC HEPABEHCTBA, JIMHEMHOE |

porpaMMHUpPOBaHUE
10 AHamMTAYECKHE METO/IbI pacyéTa yria |

MEXAY MPSMBIMU B MHOTOTPaHHUKAX
1 AHamMTHYECKHE METO/IbI pacyéTa yria |

MEXKAY MIOCKOCTAMU B MHOT'OI'paHHUKax




®dopmysa pacCTOSHUSI OT TOUKH J10

12
IUIOCKOCTH B KOOPJAWHATaX

13 Haxosaenue paccTossHUM OT TOYKHU 10
TUTOCKOCTH B KyOe

14 Haxoaenue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B MPAaBUJILHON TUPAMHUJIE

15 KoHnTtponbHast pabota "AHamuTudeckas
reoMeTrpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHU

17 CeueHnst MHOTOIPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, NTEPECEUEHUS IPAMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NpsIMBbIE U IIOCKOCTH:
napaJuleIbHbIE CEUEHUS

20 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
pacuéT OTHOLIECHMI
[TapannenbHble TPsIMbIE U TNIOCKOCTH:

21 YTJIBl MEKTY CKPEIIMBAIOIIUMHUCS
IPSIMBIMU
[lepnienauKkynsipHbIC IPSIMBIE U

2 IUIOCKOCTH: CTaHJApTHBIE Maphbl
NEPIEHIUKYISAPHBIX TUIOCKOCTEN 1
IPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB

3 [lepnienaukymnsipHbIE IPSMBIE U

TUTOCKOCTH: TeOpeMa O Tpex




HepIeHIUKYIIsIpax

24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PaHHHUKAX

25

[ToBTOpenue: muomanu
MHOTOYTOJTbHUKOB, ()OPMYJIIBI JIS
ioniaiel, cooopakeHus moao0us

26

[ToBTOpeHue: muomanu
MHOTOYTOJTBHUKOB, ()OPMYJIIBI JIS
ionanen, cooopakxeHus moao0us

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYJIIBI JIS
ionaiel, cooopakeHus moao0us

28

[Imomaan cedyeHnii MHOTOrPaHHUKOB:
TJIOIIAU TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs MOJ00us

29

[Imomaan cedyeHnii MHOTOrPaHHUKOB:
TJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1101001

30

Kontponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEUYEHUS
MHOTOTPaHHUKOB"

31

O0BEM Tema. O6beM PSIMOYTOIILHOTO
napaieNenunea

32

3amaun 00 yaBOCHUHU Ky0a, 0 KBaaApaType
Ky0a; O TPUCEKIUH yTia

33

CrepeomeTpHyecKre 3a/1a4H, CB3aHHBIC C
00BEMOM MPSIMOYTOIILHOTO




napauicicnmicaa

HpI/IKJIa,Z[HBIe 3aaa4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00BbEMA IPSIMOYTOJIBHOTO
napajuienenumnena

35 O06BEM npsAMOi IPU3MBI

36 CrepeoMeTpHuecKUe 3aJaul, CBI3aHHbIE C
BBIUKCJICHHEM 00bEMOB PSIMON IPU3MBI

37 [TpuxnanHblie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSMOM MTPU3MBI
Brruncnenue 00bEMOB TeI ¢ TOMOIIBIO

38 omnpenenéHHoro uHTEerpana. O0bEM
HAKJIOHHOM MPU3MBI
Brruncnenue 00bEMOB TeI ¢ TOMOIIBIO

39 omnpenenéHHoro uHTEerpana. O0bEM
TTUPAMU/TBI

40 dopmyna 06béMa nmupamuibl. OTHOIIEHUE
00BEMOB MMUPaMH/L C OOLTUM YTIIOM

A1 ®dopmyna o0bEMa mupamuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLIUM YTIIOM

0 0 yT.

4 CrtepeoMeTpHuecKUe 3a]a4l, CBI3aHHbIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeomeTpuuecKkue 3a/1auu, CBI3aHHBIE C
00BbEMaMK TUPAMHUTBI
[Mpuknanueie 3axaun mo Teme "OObEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOMN
PU3MBI

45 [Mpuknanueie 3axaun mo Teme "OObEMBI




Ten", CBSI3aHHBIE C 00BEMOM TUPAMUIBI

[Tpumenenne 00bEMOB. Brruncienue

46
paccTosiHUSA 10 TIOCKOCTH

47 KonTtponbnas padota "O0bEM
MHOTOTpaHHHKA"
[{ununaapuyeckas MOBEPXHOCTbD,

48 00pa3yronme MHUIHHIPUIECKON
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUHID.
[Tnomane MOBEPXHOCTH LIMIUHIPA

50 Konunyeckast TOBEpXHOCTh, 00pa3yrome
KOHMYECKOU MmoBepXxHOCcTH. KoHyc

51 CeueHue KOHYCa MIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

50 VYceuénnsblii konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOM TOBEPXHOCTH KOHYCA

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOM TOBEPXHOCTH KOHYCa
CrepeomeTrpuueckue 3aa4i Ha

55 JIOKa3aTeJIbCTBO U BEIYHCIICHHE,
MOCTPOCHUEM CEUEHUH IIMINHIPA, KOHYCa
CrepeomeTrpuueckue 3aa4 Ha

56 JIOKa3aTeJIbCTBO U BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUN MUINHAPA, KOHyCa

57 [IpukiiagHble 3ana4u, CBsI3aHHbIE C




OUIMHAPOM

58

HpI/IKJIa,Z[HBIe 3aaa4u, CBA3aHHBIC C
OUIAHAPOM

59

Cdepa u map

60

[Tepeceuenwue cdepbl u mapa ¢
iockocThio. Kacanue mapa u cepbl
TUTOCKOCTBIO. B 1 m300pakeHue mapa

61

[epeceuenwue cdepbl u mapa ¢
iockocThio. Kacanue mapa u cepbl
TUTOCKOCTBIO. Byt 1 m300pakeHue mapa

62

VYpasuenue chepsl. [Inomans chepst u eé
qacTen

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpHuyeckre 3a/1a91 Ha
J0Ka3aTCjIbCTBO U BBIYMUCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM MX CEUCHHH MIOCKOCTHIO

65

CrepeomeTpHyeckre 3a/1a91 Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHHEM MX CEUCHHH MIOCKOCTHIO

66

[MpuknaaHbie 3313491, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPY)KHOCTH Ha TIOCKOCTH,
BBIUMCJICHHS B OKPY>KHOCTH, CTaHIapTHBIC
mogoous

68

Paznnunable KOMOMHAIIMK TEJT BPAIICHHS 1




MHOI'OI'paHHUKOB

69

3anaun o reMme "Tena v MOBEPXHOCTH
BpaleHus"

70

3agaun o Teme "Tena U MOBEPXHOCTH
BpanieHus"

71

KonTtponbnas padora "Tena u
MMOBEPXHOCTH BpalieHus"

72

O06BEM munuHapa. Teopema 06 00bEME
IPSIMOTO ITWJTHH]IPA

73

Brrunciienne 00bEMOB TEII ¢ TTOMOIILIO
omnpenenéHHoro uHTEerpana. O0bEM
KOHYcCa

74

TTnowanu OOKOBO U ITOJIHON
MOBEPXHOCTH KOHYCA

75

CrepeomeTpuuecKkue 3aj1auu, CBI3aHHBIE C
BBIUMCIICHHEM 00BEMOB IMIIMHIPA,
KOHYCa

76

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 1
MJI0ILA I TOBEpPXHOCTEHN Ten"

77

OO0BEM 1Iapa M MapoBOTro CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomasns
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O6o06maromee moBTopenue 11 moHsITHI 1
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