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HOACHUTEJIBHASA 3ATIMCKA

['eomerpust siBasieTcss ogHUM #3 0a30BBIX KYypCOB HAa YpPOBHE CPEIHETO
o01ero oopa3zoBanus, Tak Kak 00ecrieYMBaeT BO3MOKHOCTh M3YUEHUS JUCITUTLINH
€CTEeCTBEHHO-HAyYHOW HAIMpPaBJICHHOCTH M TMPEIMETOB T'YMAaHUTAPHOI'O IIMKJIA.
[TockonbKy  Jormueckoe  MbIlUieHHe,  GOpMHpyeMOe  TMpU  W3YYEHUH
00y4YaloUMUCS MOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUM LIETIOYKH JTOTUUECKUX YTBEPXKICHUM MPHU PELICHUH T'€OMETPUUYECKUX
3a7a4, YMEHHME BBIIBUTaTb W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUU 3a]lad €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
(du3znueckux 3aaay.

[lenb ocBOEHUSs IporpaMMbl yueOHOTO Kypca «['eoMeTpusi» Ha yriayOoJaéHHOM
YpOBHE — pa3BUTHE WHIUBHUIYAJIbHBIX CIOCOOHOCTEM O0O0yYarouuxcsi Mpu
U3YYEHUH T'€OMETPHHU, KaK COCTABIISIONICH mpeaMeTHON obiactu «MaTtemaTuka u
uHpopMaThkKa»  4epe3  O0EClEUCHHE  BO3MOXHOCTH  NPUOOpPETeHHS U
UCIIOJIb30BaHUsl Oojee TrayOOKMX TE€OMETPUYECKMX 3HAHUW U JCHCTBUH,
crenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIIEITHOTO MpodheCcCHOHATBLHOTO
00pa3oBaHus, CBA3aHHOT'O C UCIIOJIb30BAHUEM MATEMAaTUKH.

[IpuoputeTHBIMU 3aJjayaMy Kypca TE€OMETPUU Ha YriayOJEHHOM YpOBHE,
PaCHIUPSIONIMMYU U YCWIMBAIOIIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCS:

paclMpeHue MpeacTaBlIeHus O TEOMETPUU KaK 4acTH MUPOBOM KYyJIbTYphl U
dbopMupOBaHNE OCO3HAHUS B3aMMOCBSI3H TE€OMETPUHU C OKPYKAIOIIUM MHPOM;

dbopMupoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEUIINX MAaTEMaTUYECKUX MOJENAX, MO3BOJISIOMIMX OIUCHIBATH M HU3Yy4aTh
pa3HbI€ SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MOHATHUITHOrO ammapara mno pa3aeiny
«CtepeoMeTpus» y4eOHOro Kypca reOMeTpHu;

dbopMupoBaHue  yMEHHMsSI ~ BJIAJ€Th  OCHOBHBIMHU  TMOHSTUSIMH O
POCTPAHCTBEHHBIX (PUTrypax M WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE WX TPUMEHSTh, YMEHHUS JOKa3bIBaTh TEOPEMbl M HAXOJHTH
HECTaHJIapTHBIE CIIOCOOBI pElIeHUs 3a/1ay;

dbopMupoBaHrEe yMEHHUS paclio3HaBaTh HA YepTexXax, MOAEISIX U B pPeabHOM
MUpPE MHOTOIPAHHUKM M Te€la BpalICHUs, KOHCTPYUPOBAaTh TI€OMETPUYECKHUE
MOJIEIIH;

dbopMupoBaHUE MOHUMAHUS BO3MOXXHOCTH AKCHOMATHYECKOI'0 MOCTPOECHUS
MaTeMaTUYECKUX TEOpUH, (POpMHpOBAHUE TMOHHWMAHUS POJM AKCUOMATHUKHU TPHU
IIPOBEACHUHU PACCYKIACHUN;

dbopMupoBaHUE yMEHHUS BJIaJ€Th METOJAMHU JI0KAa3aTEIhCTB U AJITOPUTMOB
pelieHusl, YMEHUSI UX NPUMEHAThb, MPOBOJUTH JOKa3aTEIbHbIC PACCYXKICHUS B
XOJI€ PEUICHUS CTEPEOMETPUUECKUX 3a7a4 U 33]1a4 C IPAKTUUYECKUM COAEPKAaHUEM,
dbopMupoBaHuEe TpEACTaBICHUS O HEOOXOJMMOCTH  JIOKA3aTeNbCTB  IPH



000CHOBaHUY MaTEMaTUYECKUX YTBEPKICHUNA U POJIM aKCUOMATHKH B TPOBEACHUHN
JETYKTHBHBIX PaCcCyKICHUH;

pPa3BUTHE ¥ COBEPIICHCTBOBAHWE MHTEIUICKTYAIBHBIX M  TBOPYECKHX
CIOCOOHOCTEW 00yJaronIMXcs, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HTEPeca K U3YICHHUIO T€OMETPHUH;

dbopmupoBanue (PyHKIIMOHATBLHOW TPAMOTHOCTH, PEJIEBAHTHOW T'€OMETPHHU:
YMEHHUSI PACIO3HABaTh IMPOSIBICHUS TEOMETPUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKM3HEHHBIX CUTYyAIUSX W MPH U3YyUYEHUU JAPYTHX
y4eOHbIX MPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEN U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYyallUid, HCCIEIOBAHUSI TOCTPOEHHBIX MOJIETeH,
MHTEPIPETAIMN TTOJIYYSHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEPKAaTEIBLHBIMU JIMHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBisAtorcs: «lIpsmble W IUIOCKOCTM B NPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopel U  KOOpPAUHATHL B
IPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO TpeboBaHME «yMETh OIEPUPOBATH
MOHSITHAMUY», PEICBAaHTHBIMA T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xnaccax, OTHOCUTCSI KO BCEM COJiep KaTelIbHbIM JIMHUSM y4eOHOIo Kypca, a
dbopMupoBaHUE  JIOTMUECKMX yMEHHH  pacmpenensieTcss He TOJIBKO  TI0
CoJZlep KaTeNbHBIM JIMHHSIM, HO M 10 Togam ooydenus. Coaepikanne o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOM padoueit
IpOrpaMMbl, paclpefeNEHHbIM IO ToAaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKHUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIMITHAIIBHBIM BOTIPOCAM O0yUYarOIIHECs
oOpalmaiuch  HEOJAHOKpPaTHO. OTO TO3BOJSET OpPraHU30BaTh  OBJIAJCHUE
T€OMETPUICCKUMH TMOHSATHUSIMH M HABBIKAMH ITOCJICIOBATEIBHO M MOCTYIATEIBHO, C
COOJTI0/IEHMEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBbIE 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00Y4aIOUIUXCs, pacIIupsis U YriryoJss
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K U3y4EHUIO TEOMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garh  ycnoBus s guddepeHuuUanud  O0ydeHHs, IMOCTPOCHHUS
WHAVBUIYaTbHBIX  00pa30BaTENbHBIX MpOrpamMM, OOECIEeUUTh YriyOJIEéHHOE
U3Yy4YEHHE F'€OMETPUH KaK COCTaBIISIONIEH yueOHOro nmpeamera «MarteMaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCSA K TPOJODKCHUIO H3YYEHUS MAaTEMaTHKH C
yaéroM BbIOOpa Oynymied mpodeccuu, obecreurnBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 ipoeccuoHaTFHBIM 00Pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpus» Ha yriayOln€HHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEII0).



COJEPXAHME OBYYEHUA
11 KIJACC

TeJsia BpameHus

[TonsTHSA: MWIMHIPUYECKAs TOBEPXHOCTh, KOHHWYECKas ITOBEPXHOCTD,
chepuueckass TMOBEPXHOCTb, oOOpasylolue TMoBepxHocTel. Tema BpamieHus:
IWINHIP, KOHYC, YCEUE€HHBIM KOHYC, cdepa, map. BzaumHoe pacmonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus Ha TJIOCKOCTH. Pa3BépTka nunuHiapa u koHyca. Cummerpust cepsl U
mrapa.

O6béM. OcHoOBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
OpsAMOYTOJIBHOIO Tapamienenunena U ciaeAcTBus u3 He€. OObEM mpsMON U
HAKJIOHHOW MPU3MBbI, HUJIUH]IpA, MUPaMUIbl U KOHyca. OOBEM I1apa U 1apoBOro
CerMeHTa.

KoMOuHnanuy Ten BpamieHuss ¥ MHOrorpaHHuKoB. [Ipu3ma, BmmcaHHas B
HWINHIpP, OMNHCaHHas oOKojio uuiauHapa. llepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue miapa u cdepbl miockocThio. [loHSTHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHHUK WM TEJO
BpAIICHHUS.

[Inomans MOBEPXHOCTH LUIMHApPA, KOHYyCa, MJIOMaaAb chepbl U e€ yacteil.
[Tonobue B mnpoctpancTBe. OTHOIIEHHWE OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoousix Quryp. IlpeodbpazoBanue mojgoOus, romorerus. Pemenue 3amad Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnii MHOrOTPaHHUKOB U TEJ BPAI[EHUS: CEYEHUS LUIUH]Ipa
(mapannenbHO Y TEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuienbHble
OCHOBAaHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHHS 1apa, METOJIbI IIOCTPOCHUS
CEUEHUI: METOJ CIEJ0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpeHoca
CEeKyLIEU TIIIOCKOCTH.

BekTopbl M KOOPIAMHATHI B POCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuud  Haa  BEeKTOopaMu. BekTopHOoe
yMHOXEHUE BEKTOpoB. (CBOICTBA BEKTOPHOTOo yMHOXeHUs. [IpsmoyronbHas
cUcTeMa KoopauHaT B mpocTpancTBe. KoopauHatel BekTopa. PaznoxxeHnue BekTopa
no 6Oasucy. KoopauHaTHO-BEKTOPHBIA METOJ TpPHU PEIICHUH TeOMETPUUYECKHUX
3ajad.

JIBMKeHUs1 B IPOCTPAHCTBE

JIBiwxenus: mpoctpancTBa. OtoOpakeHus. J[BM>KEHUSI U paBEHCTBO (uryp.
OOmume cBolcTBa JBWKEHUH. Buabl JBWKEHUH: TapaulebHBIM IEepeHocC,
IEHTpaJIbHAss CHUMMETPHS, 3€pKajbHAs CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsimas u cepa Ditnepa.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YUYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpa:kaanckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUHA 00YUYaOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOIO  WIEHa  POCCHWCKOro  oOLIecTBa,  MPEACTaBIECHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TpaXxAaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl M JPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMU B COOTBETCTBHM C HX
GYHKIIUSAME 1 Ha3HAYCHHUEM;

2) naTpUMOTHYECKOEe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
IPOILIJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOLIECHHE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMATHUKOB U POCCUMCKON MAaTeMaTUYE€CKOM IIKOJIBI,
UCIIOJIb30BaHUE ATUX JOCTIXKECHUW B JPYrMX HayKax, TEXHOJOrHusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEN POCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO MOBEJCHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTH)KEHUN HAyKU U JEATEIbHOCTbIO YYEHOr0, OCO3HAHHUE
JMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO Oy IyIIIETo;

4) 3cTeTMYeCKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUYAsl SCTETHKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aja4, PEUICHUH, pacCyXI€HU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnUTAHHE:

c(OPMHPOBAHHOCTh yYMEHHUS TMPUMEHATh MaTeMaTHUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro 1 0e30nacHoro oopasa *HU3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 37I0POBBIO (37I0POBOE MHTaHWE, COATAaHCUPOBAHHBIA PEXKUM 3aHITHA |
OTZIbIXa, peryssipHas (pu3nUecKasi aKTUBHOCTD), (PU3UUECKOEe COBEPIIIECHCTBOBAHUE
IIPU 3aHIATUSAX COPTUBHO-03J0POBUTEIBHON J1ESITENIbHOCTBIO;

6) TpynoBoe BociMTaHuUe:

FOTOBHOCTb K TpYyIdy, OCO3HaHUE LIEHHOCTH TPYAOIO0Us, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JAESITENIbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW U €€ MNPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieir mpodeccur U peannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MareéMaTHYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa TPOTSHKEHWU BCEM JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1ady MaTeMAaTUYECKON HAIMIPaBJICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTDh  JKOJIOTHYECKOH KYJIbTYpPHl, IIOHUMAHHE BIIHMSIHUS
COIMAJIBHO-2KOHOMHYECKHUX IMPOILIECCOB HA COCTOSHUE MPUPOIHON U COIMATIBLHOM
cpenbl, 0CO3HaHUE II100aIbHOrO XapaKkTepa dKOJIOTHYECKUX MPo0IeM, OpUEHTAIIHS
HA TPUMEHEHHE MaTeMaTMYeCKUX 3HAHMK [JI1 pelIeHus 3aJad B 00J1acTu
OKpYyXaromied cpeapl, IJIAHUPOBAHME IOCTYNMKOB M OIEHKH HX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKPY>KAIOLIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTeMaTU4YEeCKOM HAayKHW Kak cdepbl 4YeI0BEYECKOM AesTeIbHOCTH, JTamoB €&
pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHUS [MBUJIW3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKH M MaTeMaTHYECKOM KYJIbTYpOW KaK CpPEACTBOM TO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh TMPOEKTHYIO M MCCIEA0BATEIbCKYIO JESITEIbHOCTD
WHMBUIYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

ba3oBble j1ornueckue AecTBUs:

BBISIBISITh U XAPAKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHATHM, OTHOIIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTpeJIeNIeHUs] TIOHITUM, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIUH,
OCHOBAHUS JiJ11 000OIIEHUS M CPABHEHHUSI, KpUTEPUU ITPOBOIMMOTO aHAJIN3a;

BOCIIPUHMMATh,  (HOpPMYyIUpOBaTh U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIHHBIC M OTPHUIIATENIbHBIC, eIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEU U
B (pakTax, JaHHBIX, HAOJIONECHUSAX U YTBEPXKICHUSX, MpeAsiaraTh KpPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUUN;

J€7aTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTHUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHUI 11O aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATHUECKNUX YTBEPKICHUM
(psiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, IPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbBI,

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB  peUIEHUs, BbIOMpaTh Haubojee TMONXONAIIMA ¢  y4€TOM
CaMOCTOSITEIILHO BBIJEIEHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/bCKue 1efCTBUS:



UCTIOIB30BaTh BOMPOCHl KaK HCCIENOBATENbCKU HHCTPYMEHT IIO3HAHUS,
dopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOPEYUE,  MPOOJIEMY,
yCTaHABIMBATh MCKOMOE M JIaHHOE, (hOpMHpOBATh THUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, HCCIEI0BaHNE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTuyeckoro o0beKTa, sIBJIEHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IIPOLIECCAMU;

CaMOCTOSTETTLHO (POPMYIHPOBATH OOOOIICHHS] M BBIBOJBI MO pPE3yJbTaTam
NpOBEACHHOTO  HAONIONEHUS, HWCCIEIOBAHMs, OIEHUBAaTh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 0000IIECHUIA;

POrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIJIBUTATH
MIPEIOIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBIISATH JACPUIIMTH MH(POpPMAIUH, JTaHHBIX, HEOOXOJAMMBIX JIJIT OTBETa Ha
BOIIPOC U JJIs pEIICHUs 3a]1a4H;

BBIOMpATh MHMOOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CHUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATH WH(DOPMAIIUIO PA3TMYHBIX BHIOB H
dbopm npencTaBiIeHUs;

CTPYKTYPUpPOBaTh MH(POPMALIUIO, MPEIACTABIATh €€ B pa3lIUyYHBIX (popmax,
WLUTIOCTPUPOBATh Tpaduuecku;

OIICHUBATh HaIEKHOCTD uHbOpMaIUU o CaMOCTOSITETTEHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIe JeiiCTBUS

OO1menue:

BOCTIPHHUMATH U (POPMYIUPOBATH CY)KICHHUSI B COOTBETCTBUMU C YCIOBUSMHU H
HelasiMA  OOIIEHUs, SICHO, TOYHO, I'PAMOTHO BBIpa)KaThb CBOKO TOUKY 3pEHHUS B
YCTHBIX M NUCbMEHHBIX TEKCTaX, JlaBaTh IOSICHEHHS I10 XOJy peIIeHHUs 3aauyH,
KOMMEHTHUPOBAThH MOJIY4YCHHBIN pe3yJIbTaT;

B XOJIe OOCYXKJIEHHsI 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/Ia€MOIl TEMBbl,
npoOJeMbl, pellaeMo 3a7ayu, BBICKA3bIBaTh UJEH, HAICJICHHBIE Ha TOUCK
pelieHrs, COIMOCTaBJISITh CBOU CYXICHHUS C CYXICHUAMH JAPYTUX YYaCTHHKOB
Jyajora, oOHapyKMBaTh Pa3jIddue M CXOJCTBO IMO3HUIIMHA, B KOPPEKTHOH (opme
bopMyIHUpOBaTh Pa3HOTIACHSI, CBOM BO3PAXKEHUS,;

NPEACTaBIATh PE3YNIbTAThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIEA0BaHNUA,
MIPOEKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBHICTYIUICHUS C Y4ETOM 3ajay
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryjisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranusanus:



COCTAaBJIATH IIJIaH, AJITOPUTM PELLECHUS 3a/1a4d, BBIOMpATh CIOCOO pEHIECHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C y4ETOM HOBOM MH(MOpMaIUK.

CaMOKOHTPOJ/Ib, IMOIIMOHAIbHBIN UHTEJIEKT:

BJa/JeTh HABbIKAMU  IIO3HABaTENbHON  pedrekcun  Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI MpoIlecca MU pPe3ysibTara pelieHUs
MaTeMaTHUYEeCKOM 3aa4u;

NpeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPHU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAaHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBSICHATH MPUYUHBI
JOCTHKEHUS WA HEIOCTH)KEHUS PE3YJIbTATOB JEATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsS 1eSITEJIbHOCTD:

NOHMUMAaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIMBHAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ay, MpPUHUMATh I1elb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOM palOThl, pachpelensiTh
BUIBI pabOT, JOrOBapuBaThCs, OOCYKIAaTh TMPOLECC U Pe3yJabTaT paboTHI,
000011aTh MHEHHUSI HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B IPYMIMOBBIX QopMax paboTsl (00CYyxJeHUs, 0OMEH MHEHHIA,
«MO3TOBbIE€ IUTYpPMbI» M HWHBIE), BBIIOJHATH CBOK 4YacTh paldOThl U
KOOPJIMHUPOBATh CBOW JEUCTBUS C JPYrUMH 4YiI€HAaMU KOMAaHJbl, OLICHUBATH
Ka4yecTBO CBOEro BKJIaJa B OOIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYIHUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy 11 kiaacca oOyJaromuiicss HAy9UTCS:

e CBOOOJHO OINEpUPOBATh MOHATHUSIMHU, CBSI3AHHBIMU C IMJIMHIPUYECKOMH,
KOHMYECKON W CPEepudIeCKOW IMOBEPXHOCTIMH, OOBSICHSATH CIOCOOBI
MOJTYYICHHUS;

e ONCPHPOBATH MOHITHAMH, CBI3aHHBIMU C TEJIaMU BPAIICHUS: ITUIMHIPOM,
KOHYCOM, c(epoil u mapom;

e pacrmo3HaBaTh Tella BpalieHus (IWIMHAP, KOHYC, cdepa U Imap) u
OOBSICHATH CIIOCOOKI TIOYYCHUS TEJT BPAIICHHSI;

e KJaccU(UIMPOBATh B3AUMHOE PACIIOI0KEHUE CHEphl U TUIOCKOCTH;

e BBIYUCIISATH BEIMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHus,
O0BEMBI U TUIONMIAIA TIOBEPXHOCTEH MHOTOIPDAHHUKOB W TENl BpAIICHUSA,
TCOMETPUICCKUX TeJl C TPUMEHEHUEM (HOpMYT;



CBOOOJIHO OMNEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C KOMOWHALUSIMHU TEJ
BpallleHUsI ¥ MHOTOIPAaHHUKOB: MHOTIOTPaHHUK, BIHUCAHHBIN B chepy u
ONMHMCaHHBIN 0KOJ0 cdepshl, chepa, BIUMCAaHHAS B MHOTOI'PAHHUK WJIN TEJIO
BpAaILICHHUS;

BBIYHCIIATH COOTHOIICHUS MEXKTY TUIOMIAIIMHA TTOBEPXHOCTEN U 00bEMaMu
IMOJTOOHBIX TEI;

n300pakaTh H3y4aemble (UTYpBI, BBIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HH(OOpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpalliy HaJl BEKTOpaMHU;

3aJ1aBaTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l HAa BBIYMCIICHUE YTJIOB MEXKY MPSIMbIMU
U TUIOCKOCTSIMHU, BBIUMUCIICHHE PACCTOSHUM OT TOYKH JIO0 IUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPHU PEIICHUH;
CBOOOJTHO OMEPUPOBATH TOHATHSIMHU, CBSI3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUN;

BBITIOJHATh HM300paKEHUSI MHOTOTPAHHUKOB U Ted BpaIllEHUS TMpHU
napajijieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKalbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3oBaHus MOI00US;
CTPOUTHh CEYEHHS MHOTOTPAHHUKOB M TEJ BPALICHUS: CEUCHUS LUIUHIpA
(mapasnenbHO U NEPHEHAUKYIISIPHO OCH), CEUEHUs KOHyca (MmapaienbHbIe
OCHOBaHMIO M MPOXOSIIUE Yepe3 BEPIINHY), CEUSHUS 11apa;
UCIIOJIb30BaTh METO/Ibl MOCTPOEHUSI CEUEHHI: METOJl CJIENIOB, METOL
BHYTPEHHET0 POCKTUPOBAHUS, METO]T MEPEHOCA CEKYIIEeH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPIKICHHUS;

MPUMEHATh TeOMETpUYECKre (PaKThl ISl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, NPEANoJaralolluX HECKOJbKO IIAroB pELICHHS, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemaTrh 3ajJadyd Ha JIOKa3aTelIbCTBO MAaTEMaTUYE€CKUX OTHOIIEHUNA U
HaX0XKJICHUE TEOMETPUUECKUX BEINYHNH;

MPUMEHSTh MPOrPAMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUIECKUX 3a/1ay;

NPUMEHSTh  TOJIydE€HHbIE  3HAHUS  HAa  MPaKTUKE:  CPaBHUBATh,
aHAJIM3UPOBATH U OIICHUBATH peajbHbIE CUTYallMH, TPUMEHSATh U3yUCHHbBIC
MOHSTUS, TEOpPEMbI, CBOWCTBA B TMpOIECCE€ IOUCKA  pEIICHUs



MaTeMaTU4eckKu  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peajibHbIE CUTYyallUM Ha SI3bIKE TE€OMETPHUH, UCCIEAOBAaTh MOCTPOCHHbBIC
MOJCIM C UCIOIb30BAaHUEM TEOMETPUYECKUX TIOHATUH UM TEOpeM,
anmapara anreOppl, pemarb MPAKTUYECKUE 3a/aud, CBS3aHHBIE C
HAXO0XJICHUEM T€OMETPUUECKUX BEITUYUH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX AdTanax pPa3BUTHUSI TC€OMETPUM KaK
COCTaBHOM 4acTu (GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3iesioB 4 TeM (uudposbie)
Ne ni/m Konrtpoasnbie | IIpakTnueckue
NMporpaMmel Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 AHanutnyeckas reoMeTpusl 15 1
) [ToBTOpenwue, 0606H.[€H1fe u 15 |
cHUCTeMaTHU3alus 3HaHUI
3 O0BEM MHOTOTPaHHHKA 17 1
4 Tena Bpatenus 24 1
5 [Tnomanu MoBEepXHOCTH U OOBEMBI 9 |
KPYTJIBIX TN
6 JBroxeHus 5 1
7 [ToBTOpeHwue, 0606H.[€HI:I€ u 17 )
cUcTeMaTHh3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE INIAHUPOBAHUE



11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
Hara nu@posBbIe
Nen/m | Tema ypoka Kontpoabusie | IlpakTnuyeckue
Bcero H3y4YeHHUs1 =~ 00pa3oBaTe/IbHbIC
padoThI padoTbI
pecypcbl
| [ToBTOpenue Tembl "KoopaunaTel BeKTOpa |
Ha TJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTOpenue tems! "CkansipHoe |
IIPOU3BE/IEHNE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria !
MEK]1y BEKTOpaMH B IPOCTpaHCTBE"
4 [loBTOpEeHME TeMbI "YpaBHEHHE IPSIMOH, |
MPOXOSIIEH uepe3 ABe TOUKH"
5 VYpaBHeHHE IIOCKOCTH, HOPMAJIb, !
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE NIOCKOCTH, HOpMaJlb, |
YpaBHEHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeeHue 1
g JInneliHble HEPABEHCTBA, JIMHENHOE |
IpPOrpaMMUpPOBAHUE
9 JIuHeliHbIC HEPABEHCTBA, TMHEHHOE |
IPOrpaMMUPOBAHHE
10 AHanuTU4YeCKHe METObI pacyéTa yria |
MEX1y IPSIMBIMH B MHOTOI'paHHUKAX
1 Ananutuyeckue METopl pacuéra yria |
MEXIY MJIOCKOCTSIMU B MHOTOIPaHHUKAX
12 dopmyiia pacCTOSIHUA OT TOUYKHU JI0 1




IIJIOCKOCTHU B KOOpAWHATAX

Haxoxnenue paccTosiHUN OT TOUYKHU 10

13
TUTOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKHU A0
IUIOCKOCTH B IIPaBUJIBHON TUPAMUIE

15 KoHTponbHas paboTa "AHaauTHYECKas
reometpus"

16 CeueHust MHOTOTPaHHUKOB: CTaH/AApTHBIE
MHOTOTpPaHHUKHU

17 CedeHus MHOTOIPaHHUKOB: METO/I CIEI0B
CeueHust MHOTOTPaHHUKOB: CTaH/AApTHBIE

18 IUIOCKOCTH, NIEPECEUEHUS IIPAMBIX U
IIJIOCKOCTEN

19 [TapannenbHble IpsMbIE U MIIOCKOCTH:
napajuiesibHble CeYeHUs

20 [lapannenbHble NpsIMBIE U IUIOCKOCTH:
pacuéT OTHOILEHUM
[TapannenbHble IpsMBbIE U MIIOCKOCTH:

21 YIIIbI MEXKY CKPELIUBAIOLIIMUCS
PSIMBIMH
[lepnieHuKynsipHbIE IPSIMBIE U

2 IUIOCKOCTH: CTaH/IapTHBIE Naphbl
HEePIEHANKYISAPHBIX IUNIOCKOCTEH 1
IPSIMBIX, CHMMETPUH MHOTOI'PAaHHUKOB
[lepneHuKynsipHbIE IPSIMBIE U

23 IUIOCKOCTH: TEOPEMA O TPEX
HEepHEHINKYIApax

24 [lepnenaukynspHbIe IPAMBIE U




IIJIOCKOCTH:. BBIYMCIICHUA OJIMH B
MHOT'OI'paHHHUKax

25

[ToBTOpenue: miomanu
MHOTOYTOJBHUKOB, (DOPMYIIBI A5t
TIoIIaiel, COOOpakeHUs MOI00Ms

26

[ToBTOpEHNME: TIIOIAIN
MHOTOYTOJIBHUKOB, (DOPMYJIIBI IJIs
TUTOIIAIeH, COOOpaKeHHUS TTOT00HSI

27

[ToBTOpEHue: momanu
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIsI
TI0MIAeH, COOOpaKeHHsI TIO00MSI

28

[Inomany ceyeHui MHOTOIPAHHUKOB:
IUIONIA/IM IOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs Moa00us

29

[Tnomanu ceyeHnii MHOTOrpaHHUKOB:
TJIOIIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUSI OO0

30

KonTponbnas pabora "[loBTOpeHue:
MHOT'OI'PaHHHUKH, CEUEHUSI
MHOTOTpaHHUKOB"

31

O06BéM Tena. O6beM MPSMOYTOIBHOTO
napaJuiesenumneaa

32

3amaun 00 ynBoeHHH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIUH yIia

33

CrepeoMeTpHUECKUE 33/1a9H, CBSI3aHHBIE C
00BEMOM MPSAMOYTOIILHOTO
napaJuiesenumneaa

34

[TpuknagHbie 3aa41, CBSI3aHHBIE C




BBIUKCIIEHHEM 00BEMA IpAMOYTOJIBHOT'O
napajjiciacnuicaa

35 O0BbEM IpsIMOI TPU3MBI

36 CrepeoMeTpHUeCKHe 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00bEMOB TIPSIMON TIPU3MBI
IIpukianHele 3a0a4u, CBsI3aHHBIE C

37 ’
00BEMOM NPSAMOI IPU3MBI
Brruncienmne 00bEMOB Te ¢ IIOMOIIBIO

38 ornpenenéHHoro uHTerpaiga. Oovém
HAKJIOHHOW MPU3MBI
Brrunciaenne 00EMOB TEJT ¢ TOMOIIBIO

39 onpeaenéHHoro uarerpana. OobsEmM
MUPAMUTBI

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00bEMOB MUPaAMHU/T C OOIITUM yTIIOM

A1 ®opmyna oobéma nupamuabl. OTHOIIEHKE
00BEMOB MHUpaMUJ ¢ OOLTUM YTIIOM

4 CrepeoMeTpHUYECKHE 3a/1a4H, CBA3aHHBIC C
00bEMaMu HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHUeCKHE 3a]Ia4H, CBSI3aHHBIC C
00BEMaMU THPaMUIBI
[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI

44 Ten", CBsI3aHHbBIE C 00BEMOM HAKIIOHHON
MIPU3MBI

45 [Tpuxnanueie 3apauu o Teme "OOBEMBI
Ten", cBsI3aHHBIE C 00BEMOM MHUPAMHUIBI

46 [Tpumenenne 06bEMOB. Beruncienue

PAaCCTOAHUA N0 IMIIOCKOCTH




Kontponbnas padora "O6béM

47 "
MHOTOTpaHHHUKA
Hunmuaapudeckas TOBEPXHOCTD,

48 o0pa3yroIre WIHHIPHIECKON
MOBEPXHOCTHU

49 Hunuuaap. [IpsiMoii KpyroBor HHJIMHJAP.
[Tmonaae MOBEPXHOCTH HUIIMHAPA

50 Konnueckas moBepxHOCTh, 00pa3yromime
KOHM4YECKol noBepxHocTu. Konyc

51 Ceuenue KoHyca IIIOCKOCTHIO,
napajuiesIbHOM MJI0OCKOCTU OCHOBAHUS

50 Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM TOBEPXHOCTU KOHYCA

54 [Tnomans 60KOBOM MOBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH KOHYCA
CrepeoMeTpHuueckue 3aauu Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHE,
MMOCTPOEHUEM CEYEHUIN LUIIMH]IPA, KOHYCa
CrepeomMeTpuuecKue 3a1aui Ha

56 JTI0Ka3aTeNbCTBO U BHIYHCIICHUE,
MOCTPOCHUEM CEUCHU IMIMHIPA, KOHYyCa

57 [TpuknanHbie 3a/1a4M, CBSI3aHHBIC C
[IWTHHIPOM

58 [Tpuxnanuelie 3a1a4u, CBsI3aHHBIE C
UWIHHIPOM

59 Cdepa u map




60

[lepeceuenue cdeps! u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua 1 nzobpaxenue mapa

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. B 1 n3o6paxkenue mapa

62

VYpasuenue cdepsl. [Inomans chepst u eé
yacteu

63

CummeTpus cdepsl u mapa

64

CrepeoMeTpHUECKUE 3a/1a4H Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIC CO chepoil u mapom,
MOCTPOCHUEM MX CCUCHHH MIOCKOCTHIO

65

CrepeoMeTpHUECKUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsi3aHHBIC cO chepoil u mapom,
TIOCTPOCHHEM MX CEYCHUH TIOCKOCTHIO

66

[puknaaHbie 3a1a4u, CBSI3aHHBIC CO
chepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYUCJICHHUA B Opr)KHOCTI/I, CTaHIIapTHBIG
nmogoous

68

Pazanunsie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOI'OIrpaHHUKOB

69

3anaun no teme "Tena ¥ MOBEpXHOCTH
BpaiueHus"

70

3agauyu o Teme "Tena u MOBEpXHOCTH
BpaieHus"




71

KonTponbhas pabora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0bém nmuHIpa. Teopema 06 00BEME
MpAMOro NUJInHApPAa

73

Brrunciaenne 00EMOB TEI € TTOMOIIBIO
onpenenéHHoro uaterpana. OopEm
KOHYCa

74

TTnowmaau OOKOBOM Y MOJHOM
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpHIECKHE 3a/1a4H, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA,
KOHYyca

76

[Tpuxnanueie 3aaauu o Teme "OOBEMBI U
IJIOIA M TOBEpPXHOCTEN Ten"

77

O06bEM mIapa U MapoBOro CEKTOPA.
Teopema 06 00béme mapa. [lmomans
ctepsl. CTepeoMeTpuuecKue 3a1auu,
CBsI3aHHBIE C BBIYMCIEHHEM 00BHEMOB
1nrapa, mapoBOro CErMeHTa U apoBOro
CeKTopa

78

[Mpuxnanueie 3apaun Mo Teme "OOBEMBI
Ten", CBI3aHHbIE C 00BEMOM I1apa U
wiomaabio cepsl. COOTHOIIEHUS MEXKTY
IUIOMIA/IIMH MTOBEPXHOCTEN U 00bEMaMHU
MOJ00HBIX TEJ

79

[TogoGHbIe Tena B MPOCTPAHCTBE.
N3menenne 00bEMa ipu o 100UH.
CrtepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIC C




BBIUMCIICHHEM 00BEMOB TeIl U IUIOIIACH
MMOBEPXHOCTEH

80

KonTponbras padora "[Tnomamam
MOBEPXHOCTH M 00BEMBI KPYTIIBIX Te"

81

JBuxenus npoctpancTBa. OToOpakeHusl.
JIBwxenus u paBeHCTBO uryp. O6mme
CBOMCTBA JIBWKCHUM

82

Buael nBuxkeHuUii: napauiebHbII
IIEPEHOC, LEHTPAJIbHAs CUMMETPUS,
3epKaJibHasi CAMMETPHS, IOBOPOT BOKPYT
MPSAMO

83

[Ipeo6pazoBanus mogodus. [Ipsmas u
cdepa Ditnepa

84

FGOMCTPI/I‘IeCKI/IC 3aa4U1 Ha IPUMCHCHUC
JABHKCHUA

85

KonTponbras padora "BekTopsl B
npocTpaHcTae”

86

Ob6o6matomee noproperue 11 nousaruit u
MEeTOJI0B Kypca reomeTpun 10—-11
KJIACCOB, CHCTEMAaTH3aIlysl 3HAHWM:
"TTapamienbHOCTb NPSIMBIX U IIIOCKOCTEN
B IIpoCTpaHcTBe"

87

O6o6matoriee moBropeHue 11 moHATHI 1
METOJI0B Kypca reomeTpun 10—-11
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHWI:
"BekTopsl B ipocTpaHcTBE"

88

Ob6o6maromee noproperue 11 nonsaruit u
METOJI0B Kypca reomeTpun 10—11




KJIACCOB, CUCTEMAaTH3aIUs 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

89

Ob6o6maromee nosroperne 11 moHsTHH 1
METOJI0B Kypca reometpuu 10—-11
KJIACCOB, CUCTEMAaTU3aLUs 3HAHUIL:
"O6beM MHOTOrpaHHUKA"

90

O6o6maromiee nmosropeHue 11 nmonstuii u
MeToJ10B Kypca reometpuun 1011
KJIaCCOB, CUCTEMATHU3alI1sl 3HAHUI:
"O0BeM MHOrOrpaHHuka"

91

92

O6o06matomiee nmosropeHue 11 nonsaTuii u
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTeMaTH3allNs 3HAHUIM:
"TTnommany MOBEpXHOCTH U 00BEMBI
KpYTJbIX Ten"

O6o6maromiee nmosropeHue 11 nonstuii u
MeTOoJ10B Kypca reometpuun 10—-11
KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUIL:
"Tlnomaan NoBepXHOCTU U 00BEMBI
KpyIJibIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Hrorosast KOHTpoOJIbHAs paboTa

95

[ToBTOpenue, 060061IeHNE 1
CHCTEMAaTHU3aIINs 3HAHUH

96

Hcropust pa3BuTHs CTEpEOMETPUH KaK
HAyKU U €€ pojib B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM




97

Hctopus pa3BUTHS CTEPEOMETPUHN KaK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

98
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