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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHusl, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yU€HUs TUCLUUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHUTAPHOIO ILIMKJIA.
[Tockonmpky  JIOTHYECKOE€  MBIIUICHHE,  (QOopMUpPyeMOe  MHpH  U3YYCHUU
00y4JarIUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU N€OMETPUUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THIIOTE3bl HENOCPEICTBEHHO
VCIIOJIB3YIOTCS IIPU PELICHUHM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOoinéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW OOydaroluxcs Ipu
W3YUYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obmactu «MartemaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX T€OMETPUN, U HEOOXOIUMBIX ISl YCHEIMHOTO NMPOPECCUOHAIBHOIO
o0pa3oBaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMATHKH.

[TpuoputeTHbIMH 3a7auaMu Kypca T€OMETPpUU Ha YriayOJIEHHOM YpOBHE,
pacCIIMPSIONINMH U yCUIIUBAIOIIUMH KypC 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacUIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KyJIBTYPBI U
(opMUPOBaHKE OCO3HAHUS B3aUMOCBSA3M FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MATEMAaTHYECKUX MOJENSIX, MO3BOJISIIOUIMX ONMCHIBATH M HM3y4daThb
pa3HbIE SBJICHUS OKPYIKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO aIapara no pasiaeiny
«CtepeomeTpus» yueOHOro Kypca reOMETpuUH;

(¢opMUpOBaHHE  YMEHHUS  BJIAJETh  OCHOBHBIMM  HOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMEHHE UX MPUMEHSTb, YMEHHs JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNE YMEHHUS pacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peabHOM
MUpE MHOTOTPaHHUKHM M Te€ja BpallCHUs, KOHCTPYHUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHUE NOHMMAHHUS POJM AKCUOMATHKU IpU
IIPOBEICHUM PACCYKICHUN;

(opMHUpOBaHNHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHATH, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,



dbopMupoBaHHE TPEACTaBICHUS O HEOOXOIUMOCTH  [IOKA3aTelIbCTB MpHU
000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUN M POJTH AKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPILICHCTBOBAHME HMHTEIJIEKTYaJIbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIIEI0BATEIbCKUX
yYMEHUH, KpUTUIHOCTU MBITIUICHUS, UHTEPECa K U3YUECHUIO TECOMETPHUH;

dbopmupoBanre (PYHKITMOHAIEHONW TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUSl pPaclo3HaBaTh TMPOSBICHUS T'€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBbIX KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIUPOBAHUSL PEATbHBIX CHUTYallMii, HCCIEIOBAHUS TMOCTPOCHHBIX MOJEINEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COZIEPKATEIbHBIMHU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
11  xmacce sBmstorcsa:  «lIpsiMple W MJIOCKOCTH B MPOCTPAHCTBEY,
«Mmnororpannuku», «Tema Bpamenus», «BekTopsl W  KOOpIMHATBI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpebGoBaHMEe «yMETh OMNEPUPOBATH
MNOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YriayOJE€HHOM ypOBHE OOyuYeHHUs B
1011 kyaccax, OTHOCUTCSI KO BCEM COJICpKaTEJIbHBIM JIMHUAM Y4eOHOTO Kypca, a
dbopMHupOBaHUE JIOTMYECKUX yMEHUW  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyudenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJsibTaram ocBoeHus denepanbHoi paboueit
MpOTpaMMBbl, pacrpefeEHHbIM 10 ToJaM OOYy4YeHHS, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaronuecs
oOpamanuch HEOJHOKPATHO. OITO TO3BOJSET OpPraHW30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU U HaBBIKaMHU TOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJII0/IEHHEeM TIPUHIIMIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX TMPEACTABICHUN O0OyYaromMXCsl, paCIUpss U yriryOsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[Tepexon kK M3y4EHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISIET:

co3math ycmoBus i auddepeHnuanuum  oOydeHUs, TTOCTPOCHUS
WHIUBUIYAIbHBIX ~00pa30BaTeNbHBIX MpPOTpaMM, OOECHeunuTh YIIIyOJIEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAOIICH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTh OOYYAOMIMXCA K TPOJOJKEHUIO H3YyUYCHUS MATEMAaTHKUA C
ya€ToM BBIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
001mmMM 1 ipodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoauTcs B 11 knacce — 102 gaca (3 yaca B HeieIi0).



COJAEPKAHUE OBYUYEHUA

11 KJIIACC

Tesia Bpalenus

[lonaTus: UMAMHAPUYECKAs T[OBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, OOpa3ymoIIMe TOBEpPXHOCTEH. Tenma BpamieHus:
IUJMHIpP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3auMHoe pacmolioxeHue
cheppl M IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe. M3o0paxkenue Tten
BpalleHusi Ha iockocTh. Pa3BépTka muimHapa u konyca. Cummetpust chepsl u
niapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IPsIMOYTOJIBHOTO Tapajuienenunena M ciaeActBusi u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW MpU3MBbI, [MWIMHJIpA, TUpaMuabl U KoHyca. OOBEM 11apa U mapoBOro
CErMEHTa.

KomOunanuu Ten BpalieHus U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
MUINHAP, ONHMCaHHas okojio 1mwmHapa. llepeceuenune cdepsl U mapa ¢
mwiockocThio. Kacanue miapa u cdepbl miockocTbio. [loHSTHE MHOrorpaHHUKa,
OMKMCAHHOTO OKOJIO cdepbl, chepbl, BIHUCAHHOW B MHOTOTPAHHUK WJIU TEJO
BpaIlCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnojmoOus, romoretus. PemieHue 3agady Ha
IIJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUSI: CEUEHUS IUITUHIpa
(mapayyienbHO M MEPHEHAUKYJISPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYyILIEN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mnpoctpanctBe. Omnepauuu Haj BekTopamu. BekropHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronpHas
cucTtemMa KoopAuHaT B mpocTpaHcTBe. KoopnuHatel BekTopa. Paznoxkenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3aaad4.

JABHKEeHUS B MPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. [BUKeHUS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBW)XEHUH. Buabl JBWXKEHUN: TMapaulebHBIM IEPEeHOC,
LIEHTpaJbHasl CUMMETPUS, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYI MPSMOM.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  oOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUM,
NpoIEAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeHHue
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOILIJIOMY U HACTOSILEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTH>KEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
UCIIOJIb30BaHUE H3THUX JOCTIKEHUH B JAPYTUX HayKax, TEXHOJOTHsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy IyIIIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1a4, PEIICHUN, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTJIbIXa, PEryJisipHasi pu3ndecKasi akTUBHOCThH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIOPTUBHO-03J0POBUTEIBHON JIEATENbHOCTBIO;

6) TpynoBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
pa3nuuHbiM  chepam  MpodecCHOHATBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI pemieHus 3amad B o0yactu
OKpY>KalolIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYIKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTeMaTHYECKOW HayKd Kak c]epbl 4YeloBEeYeCKOM JesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIW3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpEJICTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYI0 JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS] TTOHATHUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KpUTEPUH MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

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

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIIOUEHUN 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(TpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMPATh CMOCOO pemieHnus Yy4eOHOW 3adaund  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM mpencraBieHus;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMyITHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbh HNOJACHCHHUA 110 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIHUpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.



PerynsiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4E€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHU ¢ y4ETOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIUOHAJIbLHbIN HHTEJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJCThH
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca M pe3ysibTaTa PEIICHUS
MaTeMaTHYeCKOH 3aa4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE Pe3yJIbTaTa MU U YCIOBUIM, OOBSCHSATH TPUUUHBI
JTOCTIDKCHUSI WM HEIOCTUKEHUSI PE3YIbTaTOB JIESITEIHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAas1 1eATEJIbHOCTD:

MOHMMAaTh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaTbHON
paboTel TpH pemieHWH Y4YeOHBIX 3a7ad, TNPUHAMATh IeJIb COBMECTHOM
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisaTh
BUJIBI pabOT, JIOrOBapUBAThCH, OOCYXKIaTh TMPOIECC U PE3yabTar pPabOThI,
000011aTh MHEHHUS HECKOIBKHX JIIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboTel (0OCykAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOWM JEHCTBUA C JPYTMMH YJICHAMH KOMAaHJIbI, OIICHWUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
y4acCTHUKAaMHU B3aHMMOJICHCTBUSL.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 11 kiacca o0yyaronuiicss HAyYuTCs:

¢ CBOOOJTHO OTEpPUPOBATH TMOHATUSIMHU, CBA3AHHBIMU C I[WJIMHIPUYECKOM,
KOHMYECKOW U chepruyecKoi TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJIyYCHHUS;

e ONIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C TEJAMU BPAILIEHUS: LIMJIMHIPOM,
KOHYyCOM, c(hepoii u mapowm;

e pacrmo3HaBaTh TeJla BpalleHus (UIMHIP, KOHYC, cepa U 1map) U OOBICHITH
CIOCOOBI MOJTYUYEHHUS TEJ BpAILICHUS;

e KJIaCCU(UIIMPOBATH B3AUMHOE PACIIOIOKEHUE CHEPHI U TIIOCKOCTH;



 BBIYUCIISATh BEJIMYMHBI 3JEMEHTOB MHOTOIPAaHHUKOB M TeJl BpaIICHHUS,
00BEMBI M TUIOMIAJIM MOBEPXHOCTEW MHOTOTPAHHUKOB M TeJl BpaIICHHUS,
Tr€OMETPUUECKUX TeJl C MPUMEHEHHEM (POpMyIT;

e CBOOOZIHO OIEpUPOBaTh MOHATUAMH, CBA3AHHBIMH C KOMOHWHAIMSIMU Tell
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy U
OMMCAaHHBIN 0K0JO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WJIH TEJIO
BpAlllCHUS;

e BBIYMCJISITh COOTHOILICHUSI MEXKIY IJIOIMIAIIMU MOBEPXHOCTEH M 00bEMaMu
IMOJOOHBIX TEN;

e U300pakaTh H3ydaeMmbie (UTYPHI, BBINOJHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHHUS,

e U3BJICKATh, HWHTEPIPETHUPOBATh U MpeoOpa3oBbIBaTh HHPOPMALUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeJACTaBICHHYI0 Ha
yeprexax U pUCyHKax;

 CBOOOTHO ONEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

¢ BBHITIOJIHATD OTIEpPAIlUH HaJl BEKTOPAMU;

*33/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;

e pelIaTh T€OMETPUUECKHE 33/1a4M HA BBIYUCIICHUE YIJIOB MEXIY MPSIMBIMU U
IUIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSIHUM OT TOYKHU 0 MJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/1a IPU PEILICHUH;

e CBOOOZIHO ONEPUPOBATH TMOHATUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKECHMUI;

¢ BBIMOJHATh M300paKEHUSI MHOTOTPAHHMKOB W TeJl BpallleHUs Ipu
[IapajuleIbHOM  IIEPEHOCE, LEHTPAIbHOM CUMMETPHUM, 3EPKAIBHOU
CUMMETPUH, IIPY TOBOPOTE BOKPYT MPSMOM, TpeoOdpa3oBaHus MOA00US;

e CTPOUTh CEUEHHS MHOTOIPAHHUKOB M TEJ BpallCHUs: CEUYEHUs UUIMHApA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsl KOHYyca (MapauiebHble
OCHOBAHUIO U MPOXOASIIKE Yepe3 BEPIINHY ), CEUCHUS 1I1apa;

¢ CTIOJIB30BaTh METOJbI TOCTPOEHHUS CEUEHHWIl: METOA CJENOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUSA, METOJ] TIEPEHOCA CEKYIIEeH MI0CKOCTH;

e IOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

e IPUMEHSTh TeoMeTpuueckue (akThl JUIsl PEIIEHUS CTEPEOMETPUUYECKHUX
3aJa4, MPEANOJaraluX HECKOJIbKO IIAaroB PELICHHs, €CIIU YCIOBUSA
MPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopme;

epelIaTh 33JaYydM Ha J0KAa3aTeJbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HAXOXKJIEHUE T€OMETPUUECKUX BEJIMYNH;

e IPUMEHSTh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3aJ1ay;



e IPUMEHATH MOJYYEHHBIE 3HAHUS HAa MPAKTUKE: CPABHUBAThH, aHAIM3UPOBAThH
U OLEHUBATh pEajbHbIE CUTyalldd, MPUMEHSTh H3yYCHHBIE MOHSTHSA,
TEOPEMBI, CBOMICTBA B IMpPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YeCKU
chopMyIUpOBaHHOM TPOOIEMBbI, MOJIEIUPOBATh PEAbHbIE CUTyallMd Ha
S3bIKE TEOMETPUHU, UCCIE0BATh MOCTPOECHHBIE MO C UCIIOJIb30BAHUEM
reOMETPUUECKUX TOHATHA U TEOopeM, amnmapara airedpbl, peuarhb
NPaKTUYECKUE 3aJ1a4, CBSI3aHHBIE C HAaXO0XXJIECHHEM TI'€OMETPUUYECKUX
BEJIMYMH;

e UMETh TMpPEACTABICHUS] 00 OCHOBHBIX JTamax pa3BUTHUS TE€OMETPUHU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

KounyecTBo 4acos JIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uugpoBbIe
Ne ni/mn P Kontpoabsnbie IIpakTnueckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl

1 AHaUTHYECKast TEOMETPUS 15 1 https://resh.edu.ru/
IT 6006

2 OBTOPERHE, 000 meHIfe " 15 1 https://resh.edu.ru/
CUCTeMaTH3alus 3HaHUH

3 O0BEéM MHOTOTpaHHUKA 17 1 https://resh.edu.ru/

4 Tena Bpaienus 24 1 https://resh.edu.ru/
I N

5 JIOIAIA TIOBEPXHOCTH U O0BEMBI 9 | hitps//resh.cdurw/
KPYIJIBIX TEJ

6 JBrxeHus 5 1 https://resh.edu.ru/
IT 6006

7 OBTOPCHIE, 000 meHIfe " 17 2 https://resh.edu.ru/
cUCTeMaTH3alusl 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

11 KUIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnbie  IIpakTnueckue Aara tupposkie
Bcero H3ydYeHusi  oOpa3oBaTe/IbHbIC
padoThI padoThI pecypest

1 [ToBTOpenue Temol "KoopanHaTel BEKTOpa | https://resh.edu.ru/
Ha TUIOCKOCTH U B IPOCTpaHCTBE"

) [ToBropenue Temsl "CkansipHoe | https://resh.edu.ru/
MPOU3BEICHUE BEKTOPOB"

3 IToBTOpeHue TeMbl "Boruncnenue yria 1 https://resh.edu.ru/
MEXy BEKTOpaMH B IpOCTpaHCTBE"

4 [ToBTOpenue Temsl "YpaBHEHUE TPSAMOI, | https://resh.edu.ru/
IIPOXOAIeH uepe3 1Be TOUKH"

5 YpaBHEHHE IIIOCKOCTH, HOPMAaJb, | https://resh.edu.ru/
YpaBHEHHE IIJIOCKOCTH B OTPE3KaxX

6 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1 https://resh.edu.ru/
YpaBHEHHE IIJIOCKOCTH B OTPE3KAX

7 BekTopHOE TIPON3BeIeHNE 1 https://resh.edu.ru/

2 JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE | https://resh.edu.ru/
MIpOrpaMMHUpPOBaHUE

9 JInHelHbIE HEPABEHCTBA, JIMHEHHOE 1 https://resh.edu.ru/
IIPOrpaMMUPOBaHHE

10 AHaJIUTUYECKUE METObI pacuéra yria 1 https://resh.edu.ru/
MEXy NMPSMBIMUA B MHOI'OTpaHHUKAaX

11 AHanutHYecKre METObI pacyéTa yria 1 htps://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHHUKAX

12 dopmyiia pacCTOSIHUA OT TOUKHU 10 https://resh.edu.ru/
IIJIOCKOCTH B KOOPJAMHATAX

13 HaxoxneHnue paccTosiHUN OT TOUKHU J10 https://resh.edu.ru/
IJIOCKOCTH B KyOe

14 HaxoxeHue pacCTosIHUN OT TOYKHU 10 https://resh.edu.ru/
IJIOCKOCTH B MPAaBUJIIbHOW NTUPaMHIE

15 KontponbHas pabota "AHamuTHyecKas https://resh.edu.ru/
reomeTpus”

16 CeueHrsi MHOTOTPAHHUKOB: CTaH/IAPTHBIE https://resh.edu.ru/
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METO/] CJIEJIOB https:/resh.edu.ru/
CeueHrsi MHOTOTPAaHHUKOB: CTaH/IAPTHBIE https://resh.edu.ru/

18 IJIOCKOCTH, TIEPECEUEHUS NIPSIMBIX U
IIJIOCKOCTEN

19 [TapanyenpHble NpsSIMBbIE U MIJIOCKOCTH: https://resh.edu.ru/
MapajuieIbHbIE CEUYEHUS

20 HapeHmeJILHme MPSAMBIE U IIIOCKOCTH: https://resh.edu.ru/
pacy€T OTHOILLICHUI

71 [TapajutenpHbIE IPSMBIE U IIIIOCKOCTH: YTJIbI https://resh.edu.ru/
MEXly CKPELUBAIOLIUMUCS IPSIMBIMU
[TepienaAuKYJIApHBIEC IPAMBIE U TJIOCKOCTH: https://resh.edu.ru/

” CTaHI[apTHEIe napsl NEePHIEHIUKYIISPHBIX
IIJIOCKOCTEMN U MPAMBIX, CAMMETPHH
MHOTOTPaHHUKOB

73 [TepieHaAUKYJIApHBIC IPAMBIE U TJIOCKOCTH: https://resh.edu.ru/

TeopeMa O TPeX MepreHINKYIIpax



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

24

[lepnenquKyIsspHBIE MPSAMBIE U IUNIOCKOCTHU:
BBIYMCIICHHS JJIMH B MHOIOTPAaHHUKAX

https://resh.edu.ru/

25

[ToBTOpEHUE: MJIOIIAIH MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOIAEH, COOOpasKeHUs
og00ust

https://resh.edu.ru/

26

[ToBTOpEHUE: MO MHOTOYTOJIBHUKOB,
bopMyITBI 1S TUTOMIAEH, COOOpaKEHUS
nomoous

https://resh.edu.ru/

27

[ToBTOpEHUE: MO MHOTOYTOJIBHUKOB,
bopMyITBI 715 TUTOMIACH, COOOpaKEHUS
nmoxoous

https://resh.edu.ru/

28

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IJIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

https://resh.edu.ru/

29

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS

https://resh.edu.ru/

30

Kontponbras padota "[loBropenue:
MHOT'OTPaHHUKH, CEYEHUSI MHOTOTPAaHHUKOB"

https://resh.edu.ru/

31

00bEM Tena. OObeM MPSIMOYTOILHOTO
napauiesienumnesa

https://resh.edu.ru/

32

3anaun 00 yaBOoeHHH Ky0a, 0 KBaJparype
Ky0a; 0 TPUCEKLIUH yTiia

https://resh.edu.ru/

33

CTepeoMeTpHYecKHe 3a/1a4H, CBSI3aHHBIC C
00BEMOM TMPSIMOYTOJILHOTO
napaJuiesnenurnena

https://resh.edu.ru/

34

[IpuknanHele 3a1a4u, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMa PSIMOYTOJILHOTO

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

napajjiejacnuicaa

35 OGBEM MPAMOiA TIPU3MBI https://resh.edu.ru/
36 CrepeoMmeTpuiecKue 3a1a4u, CBSI3aHHBIE C https://resh.edu.ru/
BBIUHCIICHHEM 00bEMOB IIPSIMOMN TPU3MBI
37 [TpuknaaHble 3a1a4u, CBSI3aHHbIE ¢ 00BEMOM https://resh.edu.ru/
IIPSIMOY IIPU3MBI
Brrunciaenne 00bEMOB TEN € TOMOILBIO https://resh.edu.ru/
38 ornpenenéHHoro uHTerpana. O0bEM
HAaKJIOHHOH IPU3MBbI
Brrunciaenue 00bEMOB TEN € TOMOILBIO https://resh.edu.ru/
39 onpenenéHHoro uaTerpaia. O0béM
MTAPaMUIbI
40 dopmyna 00bEMa mupamuasl. OTHOIICHUE https://resh.edu.ru/
00BEMOB MUPaMU/T C OOIITUM yTIIOM
41 ®opmyna 00bpéMa mupamuisl. OTHOIIEHHE https://resh.edu.ru/
00BEMOB MUPAMHUJ C OOLIUM YTIIOM
47 CrepeoMeTpriecKHe 3a/1a4u, CBSI3aHHBIE C https://resh.edu.ru/
00BEMaMK HAKJIIOHHOW MTPU3MBI
43 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C https://resh.edu.ru/
00BEMaMH TUPAMHUTBI
[Mpuxnanueie 3ana4un mo Teme "OOBEMBI https://resh.edu.ru/
44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI
45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI https://resh.edu.ru/
Ten", CB3aHHbIE ¢ 00BEMOM MHUPAMHUIBI
46 [Tpumenenne 00bEMOB. Brruncnenue https://resh.edu.ru/

pacCToAHUA A0 IMMIIOCKOCTU



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KonTponbnas padota "O0béM

https://resh.edu.ru/

47 |
MHOI'OTpaHHUKA
[MunuHapuyeckas NOBEPXHOCTD, https://resh.edu.ru/
48 00pa3yromIne UIHHIPHIECKON
MIOBEPXHOCTU
49 Humuaap. [psitmoit KpyroBoil UIUHIP. https://resh.edu.ru/
[1nomane MOBEpXHOCTH HUIUHAPA
50 Konunyeckas noBepxHOCTh, 00pasyroiue https://resh.edu.ru/
KOHUYECKOM nmoBepxHocTH. Konyc
51 Ceuenue KoHyca IJIOCKOCTHIO, https://resh.edu.ru/
NapajuIeIbHOM MIIOCKOCTH OCHOBAHUS
57 VYceuénnsiit konyc. M3o00pakeHne KOHYCOB https://resh.edu.ru/
1 yCEUYEHHBIX KOHYCOB
53 [Tnomanas 60KOBOI MOBEPXHOCTH U TOJTHOM https://resh.edu.ru/
ITOBEPXHOCTU KOHYyCa
54 [Tnomans 60KOBOI MOBEPXHOCTH U TOJTHOM https://resh.edu.ru/
IIOBEPXHOCTU KOHYCa
CrepeomeTpuyecKHe 3a/1aur Ha https://resh.edu.ru/
55 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
IIOCTPOCHUEM CEYEHUH HUIMH]IpA, KOHyCa
CrepeomeTpuyecKHe 3a/1aur Ha https://resh.edu.ru/
56 JIOKa3aTeJIBCTBO 1 BEIYHCIICHHE,
ITOCTPOEHHUEM CEYEHU HUIUHAPA, KOHyCa
57 [Ipuknagselie 3a1a4n, CBI3aHHBIE C https://resh.edu.ru/
UUAITUHIPOM
53 [IpuknagHelie 3a1a4u, CBSI3aHHBIE C https://resh.edu.ru/

MUJIMHAPOM



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

59

Cdepa u map

https://resh.edu.ru/

60

[Tepecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mrapa u cepst mnockoctsro. Bun u
n300pakeHue mapa

https://resh.edu.ru/

61

[epecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mrapa u cepst mnockoctsro. Bun u
n300pakeHue mapa

https://resh.edu.ru/

62

VYpasuenue chepsl. [Lnomans chepst u e
yacTei

https://resh.edu.ru/

63

Cummerpus chepsl u mapa

https://resh.edu.ru/

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cthepoli u mapoM, TOCTPOCHUEM UX
CEYEHU MIOCKOCTHIO

https://resh.edu.ru/

65

CrepeomeTpHuueckue 3a1a4n Ha
JI0KA3aTeJIbCTBO M BEIYMCICHUE, CBA3aHHBIC
co cthepoii U mapoM, TOCTPOCHUEM UX
CEUCHUH IIOCKOCThIO

https://resh.edu.ru/

66

[Tpuknagubie 3a1a4n, CBsI3aHHBIE CO cepoit
U I1apoM

https://resh.edu.ru/

67

[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
nmoxoous

https://resh.edu.ru/

68

Paznmuunsie KOM6HHaI_[I/IH TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

https://resh.edu.ru/

69

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpauieHus"

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaiieHus"

https://resh.edu.ru/

71

KonrtponbHast padora "Tena u moBEpXHOCTH
BpaieHus"

https://resh.edu.ru/

72

06beém mumuHapa. Teopema 06 00bEMe
MPSIMOTO IJIMHJIpa

https://resh.edu.ru/

73

Brruncnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0bEM KoHyca

https://resh.edu.ru/

74

[Tnomaan 60KOBOI U MOIHOM MOBEPXHOCTH
KOHyCa

https://resh.edu.ru/

75

CrepeomeTpHryuecKue 3a1a4u, CBI3aHHBIC C
BBIYMCIICHHEM 00BEMOB ITMIIMHAPA, KOHYCa

https://resh.edu.ru/

76

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJI0ILA M TOBEpXHOCTEN Ten"

https://resh.edu.ru/

77

O0BEM mapa u mapoBoro cekropa. Teopema
00 o0Bséme mapa. [Tnomans chepsi.
CrepeoMeTpuyecKHe 3a1auu, CBI3aHHbIE C
BBIYHCIICHHEM 00bEMOB II1apa, MapoBOTO
CerMEHTa U IIapOBOT0 CEKTOpa

https://resh.edu.ru/

78

[Mpuxnanueie 3ana4un mo Teme "OOBEMBI
Ten", CB3aHHbIE ¢ 00BEMOM I1apa u
iomanbio cepbl. COOTHOMICHUS MEXKITY
TUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMH
MMOIOOHBIX TE

https://resh.edu.ru/

79

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o0nEMa mpu mo100uu.
CrepeomeTpHUyecKue 3a/1auu, CBI3aHHBIC C
BBIUUCIICHUEM 00BEMOB TEJT U IO ICH

https://resh.edu.ru/
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MMOBEPXHOCTEN

80

Kontponbnas padota "Ilnomann
MOBEPXHOCTU M 0OBEMBI KPYTJIBIX TET"

https://resh.edu.ru/

81

JIBrxenus npoctpancTBa. OTOOpaKeHMUS.
JIBvokeHus u paBeHCTBO (uryp. O0mue
CBOICTBA IBHKECHUI

https://resh.edu.ru/

82

Buael n1BukeHuUil: napauiesIbHbIN IEPEHOC,
LIEHTpAJIbHAsi CAMMETPUS, 3epKajbHAas
CUMMETPHUSI, TOBOPOT BOKPYT MPSIMOM

https://resh.edu.ru/

83

[TpeobpaszoBanus nmomoowus. [Ipsmas u chepa
Diinepa

https://resh.edu.ru/

84

['eomeTpuueckue 3ajaun Ha IPUMEHEHHE
JIBUKCHUS

https://resh.edu.ru/

85

KonTpomnbHas padota "BekTopsl B
npoctpaHcTae"

https://resh.edu.ru/

86

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3Hanui: "llapamiensHocTh
MPSIMBIX U IJIOCKOCTEN B TpocTpaHcTBE"

https://resh.edu.ru/

87

O6o6matomee mopropenue 11 monsTuii u
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alys 3HaHui: "BeKkTopsl B
npocrpaHcrae”

https://resh.edu.ru/

88

O6o6mmaromee moBTopenue 11 moHsTHii u
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHui: "BeKkTopsl B
npocrpaHcrae”

https://resh.edu.ru/

89

O6o6mmaromee moBTopenue 11 mousTHii u

https://resh.edu.ru/
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MeTOoJ10B Kypca reometpun 10-11 knaccos,
cucreMarusanus 3Haguil: "O0seM
MHOTOIpaHHUKa"

90

O6o6mtaromiee nosropenue 11 nmousTuit u
MeTOoJ10B Kypca reometpun 10-11 knaccos,
cucreMaruszanus 3HaHui: "O0bem
MHOTOIpaHHUKa"

https://resh.edu.ru/

91

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMarusanus 3Hanui: "Ilnomann
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TEl"

https://resh.edu.ru/

92

O6o6maromee moBTopenue 11 moHsTHii u
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucremMarusanus 3HaHui: "[Inomann
MOBEPXHOCTU M 0OBEMBI KPYTJIBIX TEn"

https://resh.edu.ru/

93

HroroBast koHTpOIBHAS paboTa

https://resh.edu.ru/

94

HroroBast koHTpOIBHAS paboTa

https://resh.edu.ru/

95

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHUHI

https://resh.edu.ru/

96

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

https://resh.edu.ru/

97

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH ¥ €€ pojib B pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHM

https://resh.edu.ru/

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH ¥ €€ poJib B pa3BUTHH COBPEMEHHBIX

https://resh.edu.ru/
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HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

99

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

https://resh.edu.ru/

100

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH ¥ €€ poJib B pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTH

https://resh.edu.ru/

101

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH ¥ €€ pojib B pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHM

https://resh.edu.ru/

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

I'eomerpust. 10-11 kmacesl: y4uel. qis o0ieodpa3oBar. opraHu3aliuii: 6a30BbIi U yriTyOIeHHbIH
ypoBHU. JI.C. Atanacsn, B.®. byry3os, C.b. Kanomues u ap. M. IIpocBenienue

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/
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