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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpyeMOE€  TpU  HU3YYEHUU
00y4aromMMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, NMPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELIEHUU I€OMETPUUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb M ONPOBEpPrarb THIIOTE3bl HENOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PELICHUHU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBUIA,
CHEIU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCIEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSAIONIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOI0 YPOBHS, SIBJISFOTCS:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIOLIMX OINKCBHIBATH U U3Yy4aTb
pa3HbI€ SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CtepeomeTpus» yueOHOTo Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHpOBaHNME YMEHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpPE MHOTOTPaHHUKHM M Teja BpalEHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKU IpU
IIPOBEJICHUM PACCYKICHUN;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB U AJITOPUTMOB
pELICHMs, YMEHUSI WX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IIPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE TMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBaHUH MAaTEMAaTUUECKUX YTBEPKICHUN U POJIM aKCMOMATHKHU B POBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyJIbHBIX MW  TBOPYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHUSI pPAClO3HABATH TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPU U3YUYECHUU APYTHX
y4eOHbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAlMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP>KAaTEIBLHBIMHI JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
11  xmaccax  sBiustorcs:  «lIpsiMble M TJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MIPOCTPAHCTBEY, «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHSATUSIMIY», PEICBAHTHBIMU T€OMETPUU Ha YTIIyOJIEHHOM ypoBHE oOydueHus B 11
KJIaccax, OTHOCHUTCS KO BCEM COJEp)KATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  paclpeaensercs He  TOJbKO IO
CoJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHHs DenepaibHON paboueii
IPOrpaMMBbI, paclpeAcNéHHBIM MO ToJaM OOydYeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIUNHAIBHBIM BOMPOCAM 00yYaroIIuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMU ¥ HaBBIKAMHU TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTI0/IeHHeM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T€OMETPHUECKHUX MPEJCTABICHUA OOYJArOIMIMXCs, PACIIUPSIS U YIIIyOssis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3math ycnoBus i auddepeHnuanuum  oOy4eHHS, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECIEUHUTh YIIIYyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oynmymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTbLHBEIM 00pa30BaHUEM.

PaGouas mporpamma yueOHoro mnpenmera «l'eomerpus. YriayOJaeHHBIN
YpOBEHB» Uil 00IIe0Opa3oBaTENbHBIX  OpraHU3aluil  CpedHero  OOIero
o0Opa3oBaHMsl COCTaBJ€Ha B COOTBETCTBUU C ¢ yuértom Paboueil mporpammbl

Bocniutanuss MAOY «COLII Nel9y.
Hcnonb3yemblie yueOHUKU:



I'eomerpus. 10-11 xmaccel. YueOHUK a1 0011e00pa3oBaTENbHBIX OpTraHU3AIMI:
0a3oBbIii 1 yriuyosneHHbiit ypoau / JI.C. AtanacsiH. — M.: IIpocBemenue, 2019

Ha wsyuenue ydeOHOrO Kypca «l'eomeTpusi» Ha yriyOJE€HHOM YypOBHE
otBoauTcs B 11 knacce — 102 gaca (3 yaca B HeieIi0).



COJAEPXKXAHUME OBYUYEHUA
11 KJTACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
chepuyeckas TNOBEPXHOCTh, OOpa3zyolue moBepXxHOcTed. Tema BpamieHus:
UUJIMHAP, KOHYC, YCEUYEHHBIM KOHYyC, cdepa, map. BzaumHoe pacnosioxeHue
chepsl U IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpamieHus: Ha 1iockoctr. Pa3BépTka mwmHapa u kKoHyca. Cummetpust chepsl u
nrapa.

O06bEM. OcHOBHBIE CBOMcTBa 00BEMOB Teil. TeopemMa 00 o00bEMe
IPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss n3 He€. OO0bEM mpsMoil U
HAKJIOHHOW TPU3MBI, IWIMHIPA, TUpaMuabl 1 KoHyca. O0OBEM mapa u 1mapoBOTro
CerMeHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHuKkoB. [lpusma, BhnucaHHas B
UWJIMHAP, ONHMCcaHHas okojio mwiuHiapa. Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanme miapa u cdepbl miI0ocKocThio. [loHSITHE MHOTOTrpaHHUKA,
OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WJIH TEJIO
BpaIICHUS.

[Inomans MOBEPXHOCTH UMIMHAPA, KOHYyca, IUiomanas chepbl U €€ JacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHWE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nooOubIx ¢uryp. IlpeoOpa3zoBanme momodbus, romoretus. Pemenue 3agau Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILIEHUS: CEUCHUS IIMIIMH]IpA
(mapayuielbHO M NEPHEHAMKYJSAPHO OCH), CEYEHHUsl KOHyca (mapasuielibHble
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPUINHY), CEUEHHUS 1Iapa, METOJIbI IOCTPOEHUS
CEUEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHHUS, METOJ MEPEeHOCca
CEKYIIEH TIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepanuu Haj BeKTopamu. BekTopHoe
YMHOXEHHUE BeKTOpoB. CBOMCTBa BEKTOPHOrO yMHOXeHUsA. [IpsiMmoyronbHas
cucTtemMa KoopAauHat B pocTtpaHcTBe. Koopnunatel BekTopa. Paznoxkenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl NpPHU PEIICHHH TI'€OMETPUYECKHUX
3a/ay.

JABuKeHMsI B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. OtoOpakenwus. JIBMKEHUS U PaBEHCTBO (UTYP.
OOmme cBoiicTBa NBWXKCHHWH. BuIbl JIBWKEHWN: TapallyIeNbHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpUs, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSAMOMU.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IOBEICHUS, CBSI3aHHOIO C MPAaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJlad, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEXKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W



caMO0O0pa30BaHUI0 HA MPOTSIKEHUU BCEH IKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMAIbHO-?)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMATIBHOU
CpeIlbl, 0CO3HaHHUE TJIOOABHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM, OPUCHTAITUS
HAa TIPUMCHEHHE MATeMATHYECKUX 3HAHWK [UIs pelieHus 3amad B 00JiacTu
OKpYXaIOIIEH Cpepl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
TOCJIEACTBUN IUISI OKPYIKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOW MJesATEeNbHOCTU, JTarnoB e¢
pa3BUTUA M 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIW3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHMsI /111 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI'0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

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

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BbBIABUTATD
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh e(UIUTH MHGOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOACHCHHUA I10 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXJICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIIUMA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHSI 3a/1a9d, BRIOUPATh CIIOCOO PEIIeHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM WH(OPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mTpU pemieHuH Y4YeOHBIX 3a7a4, MNPUHUMATh I€dh COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3yJbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATh CBOIO 4YacTh palbOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K konmy 11 kiacca oGyyaroniuiicss HAyquTCs:

e CBOOOZHO OINEPUPOBATH IMOHATUSAMH, CBSI3aHHBIMU C IWJIMHAPUYECKOM,
KOHMUYECKOH U C(EepUYecKOoil MOBEPXHOCTSAMH, OOBSICHATH CIOCOOBI
HOJIy4YCHMUS;

e ONEPUPOBATH NOHATUSAMU, CBA3AHHBIMU C TE€JIAMHU BPAILICHMS: LIMJIMHIPOM,
KOHYCOM, c(epoii U 1mapowm;

e pacmo3HaBaTh Tejla BpalleHWs (LUMIUMHAP, KOHYyc, cdepa U 1map) U
OOBACHATH CIIOCOOBI MOTYYEHMsI TE BPaLCHUS;

e KIAcCCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;

e BBIYUCIIATh BEIUYHMHBI 3JIEMEHTOB MHOTOIPAaHHHMKOB M TEJ BpAILLEHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJI BpAILICHMUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (opMyT;



CBOOOJIHO OMEpUPOBATH MOHSTHUSMH, CBSI3aHHBIMUA C KOMOWHAITUSAMH TEJ
BpaIieHnus] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIUCAHHBIA B cepy U
OTIMCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOMIAISIMU MTOBEPXHOCTEN U 00BEMaMuU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYpHI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTeKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUThH CEYEHUS TeJl BpaLICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaThL HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
yepTexKax U pUCYHKaX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEpaIuy Hajl BEKTOPAMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOP/IMHAT;
penaTh TeEOMETPUYECKUE 3aa4 Ha BBIUUCICHHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUHMCIICHHE PACCTOSHUM OT TOYKM /0 MJIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOIa MPU PEIICHUH;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU, CBS3AaHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHHUI;

BBITIOJIHATh HM300paXE€HUST MHOTOTPAHHUKOB W TEJI BpAICHUS TPHU
napajyieIbHOM — TEpPEHOCE, LEHTPAJIbHOM CHUMMETPUU, 3€pKAIbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOIA, MpeoOpa3oBaHus 0100US;
CTPOUTH CEUYEHHS] MHOTOI'PAHHUKOB W TEJ BpPALEHUS: CEUCHHUS IMWIMHJpA
(mapajuienTbHO W NEPIEHIUKYIIIPHO OCH), CEUCHUSI KOHYyca (TapajuieNibHbIe
OCHOBAHHIO U MIPOXOSIIUE YEPE3 BEPIIHHY), CEUEHUS 111apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHU: METOJ CJEIOB, METO[
BHYTPEHHETO MPOEKTUPOBAHUSI, METO/I MIEPEHOCA CEKYIIEeH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

NPUMEHSATh TeOMeTpuueckre (aKThl JJIST PEIICHHUs] CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIararlinX HECKOJIbKO I11aroB pEeIIeHUs, €CIH YCJIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pemaTh 3aJadyd Ha JI0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOIICHHH U
HaX0JICHUE T€OMETPUUECKUX BEIINYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

OPUMEHSATh  TOJIyYCHHbIE  3HAHMSI ~ HAa  MPaKTUKe:  CPAaBHUBATh,
aHAJIM3UPOBATh U OLIEHUBATH peajbHbIE CUTYAIIMH, TPUMEHITh U3YyUEHHbIE
MOHATUSI, TEOPEMbI, CBOWCTBA B IMPOLECCE IMOUCKA  pPEIIeHUs



MaTeMaTH4eCKu  CHOpMYIMpPOBAHHON  MpPOOIEMBI,  MOAEIUPOBATH
peanpHbIE CHUTYyallMM Ha S3bIKE I€OMETPUH, HCCIIENO0BATH ITOCTPOCHHBIE
MOJENM C HCIOJIb30BAHUEM TIEOMETPUYECKUX NOHATHUH U TEOPEM,
anmapara anreOpbl, pelmaTb MNPAKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAaXO0XKJCHUEM I'€OMETPUUYECKUX BEINYMH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbie IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypenr
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHwUE, 0606meHIfe u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEéM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U O0BEMBI 9 1
KPYTIJIBIX TEJ
6 JBrokeHus 5 1
. [ToBTOpeHwME, 0606meHIfe u 17 )
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE INIVTAHUPOBAHUE
11 KIIACC

Ne i/

Tema ypoka

1 [ToBTOpenue Tembl "KoopiuHaTel BEKTOpa HA MIIOCKOCTH U B POCTPaHCTBE".

2 [ToBTOpenue tems! "CkansipHoe IPOU3BEAECHUE BEKTOPOB'.

3 [ToBTOpEeHue TeMbl "Bhrunicienue yriia Mex,1y BEKTOpaMHU B IIPOCTPaHCTBE" .

4 IToBTOpeHue TemMbl "YpaBHEHHE TPSIMOM, TPOXOIAIICH Yepe3 ABE TOUKH'".

5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, ypaBHEHUE INIOCKOCTH B OTPE3KaXx.

6 VYpaBHEHHE NTIOCKOCTH, HOPMaJlb, YPAaBHEHHE INIOCKOCTH B OTPE3KAX.

7 BekropHoe npousBeneHue.

8 JIvHeitHbIe HEpaBEHCTBA, JTMHEHHOE MPOTrpaMMHUpPOBaHUE.

9 JInHeliHbIE HEPABEHCTBA, JIMHEHHOE IPOTPaMMUPOBAHUE.

10 AHaIUTHYECKUE METO/IbI pacuéTa yria MeK1y IpSIMbIMH B MHOTOTPaHHUKAX.

11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia MeXay INIOCKOCTSIMU B MHOTOI'PaHHUKAX.
12 dopmylia pacCTOSIHUA OT TOYKHU JI0 TIIOCKOCTH B KOOpIMHATAX.

13 HaxoxxaeHne paccTossHUI OT TOUKHU A0 MIIOCKOCTH B KyOe.

14 HaxoxneHnue paccTossHUN OT TOYKH J0 TUIOCKOCTHU B MPABUILHON MTUPAMUJIC.

15 KontponpHas padota "AHanurndeckas reomeTpus'.

16 AHanu3 KOHTPOJIbHOM paboThl. CeueHus] MHOTOTPaHHUKOB: CTaHIapPTHBIE MHOTOIPAaHHHKH.
17 CedeHuss MHOTOIPaHHUKOB: METO/T CIEIOB.

18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IEPECEUEHUS IIPSAMBIX U IIOCKOCTEM.
19 [TapannenbHble TPSMbIEC U TUIOCKOCTH: MApaJIJIEIbHbBIE CEYEHUS.

20 [TapamienpHbIe IPsIMBIE U IIJIOCKOCTH: PACYET OTHOLLIEHUN.

21 [TapannenbHble NpsAMBbIE U IIIIOCKOCTH: YIUIBI MEXY CKPEIIUBAOIIMMUCS MPSIMBIMU.




HepHGHI[I/IKy.HSIpHBIe MMPAMBIC U TINIOCKOCTHU: CTAHAAPTHBIC MAaPbl TCPICH AUKYIIAPHBIX IJIOCKOCTEH 1 MMpAMbIX, CUMMCTPHUHN

22 MHOTOTPaHHHUKOB.

23 [lepnienauKkynsipHbIE MPSMBIE U TUIOCKOCTU: TEOPEMA O TPEX MEPIEHIUKYISIpax.

24 [leprieHquKyNISApHBIE MIPSIMbIE U TUIOCKOCTH: BHIYMCIICHUS AJTUH B MHOTOTPAHHUKAX.

25 [ToBTOpeHue: moma M MHOTOYTOJIbHUKOB, ()OPMYJIBI JUIs TUIOIIAACH, COOOpaXKeHHs 1o100usl.
26 [ToBTOpEHME: TUIOIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI JUIsl TUIOIIAICH, COOOpaKeHUs MOA00HS.
27 [ToBTOpeHue: moma M MHOTOYTOJIbHUKOB, ()OPMYJIBI JUIs TUIOIIAACH, COOOpaXKeHHs 1o100usl.
28 [Tnomaau ceveHnii MHOTOTPaHHUKOB: TUIOMIAIN TIOBEPXHOCTEH, pa3pe3aHus Ha YaCcTH, COOOPaKEHHS TTOT00USI.
29 [Tnomany ceueHnit MHOrOTpaHHUKOB: TUIOIIAIN TIOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH, COOOpaskeHUs 10100us.
30 Kontposbhas padota "[loBTOpeHNE: MHOTOTPaHHUKH, CEYCHHS] MHOTOTPAHHUKOB'".

31 AHanu3 KOHTPOJIbHOH paboThl. O0bEM Tena. OObeM MPSAMOYTOIBHOTO MapauIeTIenue/1a.

32 3amaun 00 yaBOoeHUH Ky0Oa, 0 KBajpaType Ky0a; 0 TPUCEKIIUH yria.

33 CrepeoMeTpruecKre 3aa4u, CBI3aHHbBIE C 00bEMOM MPSIMOYTOIBLHOTO MapaIe/IeUIe T a.

34 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C BBIYUCIEHHEM 00bEMA MPSIMOYTOJIBHOTO Mapaiesenure/a.
35 O0BEM TIPSIMOIA PU3MBIL.

36 CrepeomeTpuyecKkue 3aauu, CBSI3aHHbIE C BBIYMCICHHEM 00BEMOB MPSMON TIPU3MBI.

37 [Ipuknagabie 3a1a9u, CBSI3aHHBIE C 00BEMOM MPSIMOU MPU3MBI.

38 Brruucnenue 065EMOB Tell ¢ MOMOUIBIO ONpeenéHHOro nHTerpana. O0bEM HaAKIOHHOH MPU3MBI.
39 Brruucnenue o0EMOB TeN ¢ MOMOIIIBIO onpeneaéHHoro nHTerpana. O0bEéM MupaMu/Ibl.

40 ®dopmyna o0béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJ ¢ OOIITUM YTIIOM.

41 ®dopmyna 00bEMa mupamuabsl. OTHOIICHHE 00BEMOB TUPAMHUJL C OOIIUM YTJIOM.

42 CrepeoMeTpruecKre 3aJja4i, CBI3aHHbBIE C 00bEMaMU HAKJIOHHOHN MPU3MBI.

43 CrepeomMeTpuiecKue 3a/1a4uH, CBI3aHHBIE ¢ 00bEMaMH TTUPAMUJIBI.

44 [Mpuknanueie 3aaauu o Teme "OO0bEMBI Ten", CBA3aHHBIE C 00bEMOM HAKIIOHHOM MPU3MBI.

45 [Tpuknagaeie 3agaun o Teme "OO0BEMBI TeN'", CBA3aHHBIE C 00HEMOM MHUPAMHU/IBI.

46 [Ipumenenne 00bEMOB. BrruncieHne pacCTosSHUS 10 TUIOCKOCTH.




47

KonTtponsHas padora "O0bEM MHOTOrpaHHHKA'".

48 AHanmM3 KOHTPOJIBHOU paboThl. [[unmHApHUYecKkas MOBEPXHOCTh, 00pa3yroNue MUINHAPUIECKON MTOBEPXHOCTH.

49 Humusap. [psmont kpyroBout nunuHap. [1nomans noBEpXHOCTH HUIUHApA.

50 Konnueckast moBepxHOCTh, 00pa3yrolire KOHMUecKoi mosepxnoctu. Konyec.

51 CedeHue KOHYca MIOCKOCTHIO, apaluIeIbHOM MIOCKOCTH OCHOBAHHMS.

52 VYceuénnslit konyc. M300pakeHre KOHYCOB U yCEUEHHBIX KOHYCOB.

53 [Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM MMOBEPXHOCTH KOHYCA.

54 [Tnomaae 6OKOBOM MOBEPXHOCTH U MOJTHON TOBEPXHOCTH KOHYCA.

55 CrepeomMeTprYEeCKHE 3a/1a4d HA JI0KA3aTeJIbCTBO U BHIYUCIIEHUE, IOCTPOCHUEM CEYEHUN IIMIMHApPA, KOHYCa.

56 CrepeomeTpuuecKkue 3aJ1a4 Ha 10Ka3aTeIbCTBO U BBIUUCIECHUE, TOCTPOCHUEM CEUEHUH IIMIMH/PA, KOHYCA.

57 [IpuknagHele 3a/1a4u, CBSI3aHHBIE C ITUITUHIPOM.

58 [IpuxknagHele 3a1aun, CBA3aHHbBIE ¢ HWJIMHAPOM

59 Cdepa u map.

60 [Tepeceuenue cdepsnl u mapa c mrockocThio. Kacanue mapa u cdepsl miockocteio. Bun u n3o0pakeHue mapa.

61 [Tepeceuenue cdepsl U mapa ¢ miockocTbio. Kacanue mapa u cdepsl mIockocThio. Bun n nzodpakenue mapa.

62 VYpasuenue coepsl. [Tnomans chepsl u e€ yacTei.

63 Cummerpus cdepsl 1 mapa.

64 CrepeoMeTpHuueckre 3aaui Ha J0Ka3aTebCTBO U BHIYHCIICHHE, CBA3aHHBIE CO c(epoil U apoM, IOCTPOECHUEM HX
CEYEHUH TI0CKOCTHIO.

65 CrepeoMeTpruecKre 3aa4i Ha JOKa3aTeIbCTBO U BEIYHUCIICHHE, CBSI3aHHBIE CO C(hepoii U MapoM, TOCTPOCHUEM UX
CEUYEHUM TIIOCKOCTHIO.

66 [Tpuknagubie 3a1a41, CBsI3aHHBIE CO chepoit U mapom.

67 [ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH, BBIYUCICHUS B OKPYKHOCTH, CTAHIAPTHBIC TTOI00MUS.

68 Paznnunable KOMOWHAIIMK TEJT BPAIICHUs] © MHOTOTPAaHHUKOB.

69 3anauu o Teme "Tena ¥ MOBEPXHOCTH BpallleHus "

70 3anauu o Teme "Tena ¥ MOBEPXHOCTH BpallieHus "




71 KonTtponbHas padora "Tena 1 moBepXHOCTH BparieHus "

72 AHanmm3 KOHTPOJIbHOU padoThl. O0bEM mumHapa. Teopema 00 00bEMe MPSMOTO UIUHIPA.

73 Brruncnenue 00bEMOB TEN ¢ TOMOIIBIO onpeaenéHHoro naterpana. OobpéM KoHyca.

74 [Tnomaan 60KOBOY U MOTHON TOBEPXHOCTH KOHYCA.

75 CrepeomeTpuiecKue 3a1a4M, CBI3aHHBIC C BEIYUCICHHEM 00BEMOB IIMIIHH/IPA, KOHYCA.

76 [puxnaansie 3anaun no Teme "OO0bEMBI U TUIOMIAAN TOBEPXHOCTEH Ten'".

77 O0nBEM mrapa u mapoBoro cekropa. Teopema 06 00béMe mapa. [nomans chepsl. CTepeomeTpruecKkue 3a1adm,
CBSI3aHHBIE C BHIYMCIEHUEM 00BbEMOB I1apa, IAPOBOr0 CETMEHTA U IAPOBOT'0 CEKTOpa.

73 [Mpuknanueie 3apaun o Teme "OO0bEMBI Ten", CBA3aHHBIC C 00BEMOM Iapa U MIomaabio chepbl. COOTHOIICHHS MEKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH M 00bEMaMU MTOTOOHBIX TE.

79 [Tono6uble Tena B mpoctpaHcTBe. 3menenne 00béMa npu nogodbun. CtepeoMeTpuyecKue 3aauu, CBI3aHHbIE C
BBIUMCIICHHEM 00BEMOB TEIl U TUIOIIAJICH TOBEPXHOCTEH.

80 Kontponbnas padota "[lnomany moBepXHOCTH U 00BEMBI KPYTIIBIX TEn'".

21 AHanm3 KOHTPOJIbHOM paboThl. J[Brmkenus npocrpancTBa. OToOpaxenus. J|BuxeHus U paBeHCTBO Guryp. O6mue
CBOMCTBA JBHKCHUM.

82 Buabl nBukeHmil: napamiebHbIN IEPEHOC, IEHTPAIbHASI CAMMETPHS, 3€pKaibHasi CAMMETPHUS], TOBOPOT BOKPYT MPSIMOM.

83 [IpeobpazoBanus nmompoodwus. [Ipsmas u cepa Ditnepa.

84 ['eomeTpuyeckue 3a1a4d Ha IPUMEHEHUE JBUKCHMUSI.

85 KonTponpHas padora "BekTopsl B mpocTpaHcTBe".

26 O6o06matomee moBropenue 11 mousTHi 1 MeTO0B Kypca reomerpuu 10—11 kmaccoB, cucremMaTH3alys 3HAHUMN:
"ITapanienpHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE".

27 O6o06matomee moBropenue 11 monsTHi 1 MeTo0B Kypca reomerpuu 10—11 kmaccoB, cucremMaTH3aIys 3HAHUMN:
"BekTopsbl B npocTpaHcTBE".

28 O6o6maromee nopropenne 11 morsTHII ¥ MeTO0B Kypca reometpuu 10—11 kitacco, cuctemaTu3alvs 3HaAHUH:
"BekTopsl B mpocTpaHcTae”

29 O6o6mmaromiee nosropenue 11 nmousTuii u MeTo0B Kypca reomerpun 10—11 kiaccos, cuctemaTtu3zanus 3HaHui: "O0bemM

MHOTOTpaHHMKa".




Ob6o6maromee nosropenue 11 nonstuit 1 MeTogoB Kypca reomerpun 10—11 kaccos, cucrematusaiiys 3Hanuit: "Oobem

90 "
MHOTOT'paHHHUKA".

91 O6o6maromee nopropenne 11 morsTHII ¥ MeTO0B Kypca reometrpuu 10—11 kitacco, cuctemaTH3alvs 3HaHUH:
"ITnomany MOBEPXHOCTU U O0BEMBI KPYTIIBIX TEd".

9 O6o06matomee moBropenue 11 monsTHi 1 MeTo0B Kypca reomerpuu 10—11 kmaccoB, cucremMaTH3alys 3HAHNN:
"ITnomany MOBEpXHOCTH U 0OBEMBI KPYTIIBIX TE'".

93 Hroroast KOHTpoJbHASA paboTa.

94 HroroBast KOHTpoOIbHAs paboTa.

95 AHann3 KOHTPOJIbHOH paboThl. [ToBTOpEeHNE, 00001IIeHNEe U CHCTeMaTU3allus 3SHAHU.

96 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHKCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHHA.

97 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PAa3BUTHH COBPEMEHHBIX MHKCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHH.

08 Hcropus pa3BuTHs CTEpeOMETPUH KaK HAYKH U €€ POJib B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH.

99 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHH.

100 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHH.

101 Hcropus pa3ButHs CTepeoMeTpPUH KaK HAyKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHHA.

102 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHKCHEPHBIX M KOMITBIOTEPHBIX

TEXHOJIOTUH.

OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 102.




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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