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HOACHUTEJIBHAA 3AIINCKA

['eomeTpus siBHsieTCs OMHUM U3 0a30BBIX KypPCOB HAa YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TakK Kak OOecleunBaeT BO3MOKHOCTb HW3YYEHHs JTUCLUIUIUH
€CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH W NPEAMETOB TI'YMAHUTAPHOIO IUKJIA.
[TockonbKy JOrHYecKoe MbIIUIEHUE, (HOPMHUPYEMOE MPU U3yUYEHUH 00YyHarOIUMUCS
HNOHATUHUHBIX OCHOB TE€OMETPUM, NpPH JOKA3aTEeIbCTBE TEOPEM M IMOCTPOEHUU
LENOYKH JIOTUYECKUX YTBEPKIACHUN TP PELLIEHUH F€OMETPUYECKHX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO HCHOJB3YIOTCS IpHU
pELIeHNH 33/]a4 €CTECTBEHHO-HAYYHOI0 LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypca «l'eomeTpus» Ha yriyoJEHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIbHBIX CIOCOOHOCTEN 00yUaromUXCcsl IPU U3yUYEHUN
FeOMETPUHU, KaK COCTaBIsIIOIIEH mpeaMeTHol obmactu «Marematuka W
uH(popMaTHKa» Yepe3 obecreueHre BO3MOXKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0oJee TIIyOOKUX T€OMETPUYECKUX 3HAHUM U JEHCTBUH, CrieU(PUYHBIX T€OMETPUH,
¥ HEOOXOIUMBIX JJIs1 YCHEUTHOTO Npo(heCCHOHANBHOTO 00pa30BaHus, CBSI3aHHOTO €
UCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuopuTeTHRIMM 3aJladyaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YPOBHE,
PACHIMPSIONIMMH M YCUITUBAIOIIUMHE Kypc 0230BOTO YPOBHSI, SBJISIFOTCSI:

pacHIMpeHne MpeCTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPhl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIUM MUPOM;

¢opMupoBaHHE TMPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (QHUIypax Kak o
BAKHEUIIMX MATEMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OINUCHIBATh M M3y4aTh
pa3HbIe SBJICHUS OKPYXAIOLIEro MUpa, 3HAHUE TOHITUITHOTO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpuUu;

dbopMHpOBaHWE  YMEHHMS  BJAJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
GopMyll U yMEHHE UX NPHUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMbI M HAaXOJUTh
HECTaHJapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHKE YMEHHS PACIIO3HABAaTh HA YEPTEkKaAX, MOACIIX U B pEalbHOM
MUpPE MHOTOTPAHHUKHA M Teja BpaUICHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIIN;

(¢opMupoBaHHE MOHHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, (OpMUpPOBAHUE MOHUMAHUS POJIM AKCUOMATHUKU TMPHU
IIPOBEJEHUHN PACCYKIACHUN;

dbopMupoBaHUE YMEHHS BIaJE€Th METOJIAaMHU J0Ka3aTEeIbCTB M aJTOPUTMOB
peLIeHHs], YMEHHS X IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHHS B XO/€
pEelIeHUs] CTePEOMETPUUECKUX 3aJad W 3aJady C MNPAKTUYECKUM COJIEp KaHHEM,
dbopMHpOBaHHWE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU



000CHOBAaHMY MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCHOMATUKU B TIPOBE/ICHUN
JNEAYKTUBHBIX PaCcCyKJICHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUIEKTYyaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEN 00yYaronuxcs, NO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUIEHUS, HHTEPECA K U3YUEHUIO TEOMETPUU;

¢opmupoBanre (yHKIUMOHAIBHOM I'PAaMOTHOCTH, PEJIEBAaHTHONM I'€OMETpPUU:
YMEHUSl paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peaibHBIX >KM3HEHHBIX CUTYyalUsX W NPH HU3YUYEHUU APYTHX
y4eOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTE UM  3aKOHOMEPHOCTEW,
MOJENUPOBAHUSI PEANbHBIX CUTYyallUi, HCCIEIOBAaHMS MOCTPOEHHBIX MOJIEIIEH,
MHTEPIPETALUU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpPKAaTEIbHBIMU JTIMHUSAMU y4eOHOro kypca «l['eomerpusi» B
10-11 xmaccax sBmsArorca: «lIpsMble W IUIOCKOCTM B IIPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl HW  KOOpPAUHATBHL B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MNOHATUSAMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOIEHHOM ypoBHE 00yueHus B 10—
11 kimaccax, OTHOCUTCS KO BCEM COJIEp)KaTelIbHBIM JIMHUSAM ydeOHOro Kypca, a
dopMupoBaHHE JIOTHYECKHMX YMEHUH  pacmpeaensieTcss He TOJbKO IO
COJIEpKaTEeNbHBIM JIMHUAM, HO U 10 rojam odyuenus. Coaepxkanue oopa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHMsl DejepanbHON padoueit
IPOrpaMMbl, paclpeleaEHHbIM IO ToaaM OOyYeHHs, CTPYKTYpPHUPOBAHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOMPOCcCaM 00ydaroImuecs
oOpamaiuch HEOAHOKPATHO. OTO  TO3BOJSET OPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMHU MOHATUAMH M HaBBIKAMU MOCJIEI0BATEIBHO U MOCTYNATENbHO, C
cOOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0Yy4YaloIMUXCs, pacupss U yriayOmss
e€, 00pa3ysi NPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[Tepexon k M3y4EeHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garh  ycioBus ans  auddepeHuManvii  oOy4eHHs, OCTPOCHUS
UHAUBUIYAIbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPUN KaK COCTAaBJISIONICH yueOHOro npeamera «MareMaTukay;

HNOJATOTOBUTh OOYYalOIIMUXCA K MPOAODKEHUIO H3YYEHUST MAaTEMaTHKH C
yu€ToM BbIOOpa Oynmymiel mpodeccun, obOecrednBas MPEEeMCTBEHHOCTh MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha usyuenue yueOHOro kypca «l'eomerpusi» Ha yriiyos€HHOM ypoBHE B 11
kiacce otBoautcsi— 102 vaca (3 yaca B HEZIEIHO).



COIAEPKAHUE OBYUEHUA
11 KIIACC

Tesa Bpamenus

[lonsatus: UUIMHAPUYECKAs TMOBEPXHOCTh, KOHUYECKAasi TMOBEPXHOCTb,
chepudeckass TOBEPXHOCTh, OOpa3zylomme TOBEepXHOCTEH. Tema BparieHus:
UIMHP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IUIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe. M3o0pakeHne Ten BpallleHUsl Ha
riockocTu. Pa3BépTrka nunuuapa u konyca. Cummerpus cepsl U mapa.

O0béM. OcHOBHBIE CBOWicTBAa O00BEMOB Ten. Teopema 00 00bEME
IPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW MPU3MBI, [IJIUHJpA, TUPpaMHUIbl U KoHyca. O0BEM 11apa U MIapoBOTO
CerMeHTa.

KomOunanuu Ten BpalieHus U MHOrorpaHHukoB. [Ipusma, BmucaHHas B
MWINHAP, ONHMCAaHHAas oKojio mwiuHapa. llepeceuenue cdepsl uW mmapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockocTbio. [loHATHE MHOTOTpaHHHKA,
OTMMCAHHOTO OKOJIO cdepbl, cdeppl, BNUCAHHOW B MHOTOIPAaHHUK WM TEJO
BpalleHUs.

[Inomans MOBEPXHOCTH IUIWHJpA, KOHyca, Momanas chepbl u e€ vacteil.
[Tonobme B mpocTtpancTBe. OTHOIEHHE OOBEMOB, IUIONMIAJCH ITOBEPXHOCTEH
nonooHbeix Quryp. IlpeoOpazoBanue momodusi, romoTeTusi. Pemienue 3amau Ha
MJIOCKOCTH C UCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BpPAIIEHUSI: CEUCHUSI IIUITUHIpa
(mapaJyienbHO YW MEPNEeHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOJAIINE Yepe3 BEPIIMHY), CEUEHUS Iapa, METO/IbI TOCTPOCHUS
CEUYEHUI: METOJ| CIJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpPEHOCca
CEKYIIIEH MIOCKOCTH.

BekTopbl U KOOPANMHATHI B POCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BeKTOpHOE YMHOKEHUE
BekTOpoB. (CBOICTBA BEKTOPHOrO yMHOXEHHUsA. [IpsiMmoyronbHas cucrema
KoopauHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiokeHue BekTopa Mo
6a3ucy. KoopanHaTHO-BEKTOPHBINA METO/I TIPU PEIICHUU T€OMETPUUECKUX 3a/1ay.

JABU:KEeHUA B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OTtoOpakenwus. [[BMKeHUS W PaBEHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHWUH. BuIbl JIBWKEHUN: TapauiebHBIA IEPEHOC,
IEHTpajdbHas CUMMETPHS, 3€pKajJbHas CHUMMETpPHs, IMOBOPOT BOKPYT TMPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xxaanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKI 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUIUCKOT0 00IECTBA, MPEJCTaBICHUE O MATEMAaTUYECKHUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SBJICHUH, MNPOUETYP
rpaXJaHCKOro  obmiectBa  (BBIOOpPBI, OMpPOCBI W JApPYyroe), yMEHHue
B3aHMOJICMCTBOBAaTh C COUMAIBHBIMU HHCTUTYTaMH B COOTBETCTBUHU C HX
GyHKIUSIMHY ¥ HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MJEHTUYHOCTHU, YBAXKEHUS K
MPOLUIOMY M HACTOSIIIEMY POCCHMCKOW MAaT€MaTHUKH, LIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUYECKOW IIKOJIBI,
WCIIOJb30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUUCKOTrO Hapoja, chopMHUpPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOIO IMOBEACHUS, CBSI3AHHOIO C IMPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAYKH U AEATEIbHOCTHIO YUEHOTIO, OCO3HAHHE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO Oy IyIIETO;

4) 3cTeTH4ecKoe BOCIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHUpPY, BKIIOYAs 3CTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIIeHUH, paCCyKIeHNUN, BOCIPUUMYNBOCTD K
MaTEMaTHYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYECKUE 3HAHUS B
MHTEpEcax 3JI0pOBOTO 1 0€30MacCHOT0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0pPOBbIO (370pOBOE NHUTaHUE, COAJIAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryisipHas (usmveckas aKTUBHOCTH), (U3HMUECKOE COBEPUICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATEIbHOCTHIO;

6) TpynoBoe BoCIUTAHME:

TOTOBHOCTh K TpYZy, OCO3HaHUE IIEHHOCTU TPYAOTIIOOUs, HHTEpEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpPIIATh OCO3HAHHBIA BBIOOP
Oynymerr mnpodeccnr W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI,
TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U



caM00Opa30BaHUIO HA TMPOTSHKEHHH BCEW JKMU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHUIO B PEIICHUHN MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAIPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCTIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEC BIIHSHUS
COLHAIBHO-9KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COLMATIBHOU
Cpelnbl, 0CO3HAHUE TI00ATBHOTO XapaKTepa dKOJIOTUUECKUX MPOoOJIeM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHWW IS pelnieHus 3a7gad B 00JacTu
OKpYy>Karollel cpenbl, IUIAHUPOBAHUE TOCTYNKOB U OICHKH WX BO3MOXKHBIX
MOCJICICTBUM JIJISL OKPY KAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, TOHUMAaHUE MaTEMaTUYECKOM
HAyKH Kak cpepbl 4eJIOBEUECKOMN ACATEILHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISl pa3BUTHUSL IUBWJIM3AIIMY, OBJIAJICHUE SI3bIKOM MAaTEMATHKU U MAaTEeMaTUYECKOU
KyJbTYPOU Kak CpeJICTBOM IMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIISITH IPOECKTHYIO
Y UCCJIEI0BATENIbCKYIO AEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIE eiiCTBUSA

ba3zoBble 1ornyeckue AefcTBu:

BBISIBISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKU MAaTEMaTUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIy MOHATUSAMH, (POopMyIUpOBaAThH
OMpEe/ICNICHUs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(pUKAIIUH,
OCHOBaHMS /711 0000IICHNS ¥ CPAaBHEHH S, KPUTEPUU MTPOBOIUMOTO aHAJN3A;

BOCIIpUHUMATh,  (opMymupoBaTh ©  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIHIE, YCIOBHBIE;

BBISIBJISITH MATEMATUUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U POTUBOPEUHUS
B (pakTax, JNaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX, MpeAsiaraTb KPUTECPUU s
BBISIBJICHHS 3aKOHOMEPHOCTENW W NPOTUBOPEYUN;

JeJaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(OpsiMbIE U OT MPOTUBHOTO), BHICTpAUBATh apryMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BBIOWpATh Crmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pPEIICHUsI, BRLIOUpATh HanboJIee MOAXOIAITUN ¢ YUETOM CaMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieaoBarebCKue AeCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT TMO3HAHUS,
GbopMyIMpOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUYHE,  MPOOJIeMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3y, apTyMEHTHPOBATH
CBOIO TTO3UIINIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCTICPUMEHT, HCCIICOBAaHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBICHHUS, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMH, SIBJICHUSAMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIUPOBaThL O00OOIIEHUS W BBIBOABI MO pE3yJbTaTam
MPOBENEHHOTO  HAOMIONECHMS, WCCIICNIOBAaHUS, OIICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE IIpoIecca, a TakKe BBIIBUTATh
MPEOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIAATH JAeUIIUTH HHPOpPMAIUK, JAHHBIX, HEOOXOIUMBIX JUIsi OTBETa Ha
BOIIPOC U JJIS pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIHIO U3 HCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3HPOBATH,
CHUCTEMAaTU3MPOBATh U HHTEPIIPETUPOBATH MH(DPOPMAITHIO PA3TUIHBIX BUIOB U (OpM
MIPE/ICTABIICHNUS,

CTPYKTYPUPOBaTh WH(POPMAIHIO, TPEICTABIATh €€ B Pa3IUIHBIX (OpMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHHBATh HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(hOpMyYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIEC YHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS

O0menne:

BOCIIPUHUMATh U POPMYJIHPOBATH CYX ACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeJIAMU OOIIeHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCbMEHHBIX TEKCTaxX, JaBaTh IIOSICHEHMs II0 XOAYy pEILICHHs 3aJayH,
KOMMEHTUPOBATH MMOJTYYEHHBIN pe3yJIbTarT;

B XOJIe OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIA€MOIl TEMBI,
npoOieMbl, pelmaeMol 3aJadd, BBICKA3bIBATH WJIEH, HAIIEJICHHbIE Ha IIOHMCK
pELIEHUs], COIOCTABJIATh CBOU CYXICHUA C CYXXICHHUSAMHU IPYTUX YYACTHUKOB
auanora, oOHapy’>KMBaTh pa3Muue U CXOJCTBO IMO3ULUN, B KOPPEKTHOM (opme
(bopMyIMpOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

NIPEACTABIATH PE3YIAbTAThl PEUICHUS 3aJ1au, dKCIIEPUMEHTA, UCCIEIOBAHMUS,
IIPOEKTa, CaMOCTOSATEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3aaad
NPE3eHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIE YHHBEpPCAJbHbIE yUeOHbIEe 1eCTBUS
Camoopranusanus:



COCTaBJISITh IUJIAH, AJITOPUTM PEIICHUS 3a/1aui, BEIOUPATh CIIOCOO peIieHus C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOM MH(POPMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BIAJICTh  HABBIKAMH  TIO3HABATEILHON  pedJeKcHud KaK  OCO3HAHUS
COBEpILIAEMBIX AEHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca M pesyibTaTa peuieHus
MaTEMaTHYECKOM 3a/1a4H;

NpEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHbI
JOCTH)KEHUSI WIIM HEIOCTUIKEHUSI PE3YNIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEILHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHOW U WHIUBUIYAIbHOM
paboOThl Mpu pelieHHH Y4eOHbIX 3aJad, HOPUHUMATh I€Jb COBMECTHOMU
JESTENHHOCTH, TIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW pPabOThI, pacmpenemsiTh
BU/JIBI pabOT, TIOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTAT pabOThI, 0000MIATH
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IpyHMHoBbIX (opmax paboThl (00Cyx aeHUs, OOMEH MHEHUH,
«MO3TOBBIC IITYPMbD) U UHBIE), BHIIOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIEHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJ1a
B OOmUHA TPOAYKT TO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMOJIEUCTBUSL.

INPEJMETHBIE PE3YJIBTATbBI

K xoniy 11 kiacca oOy4darouuiicst Hay4uTCst:

e CBOOOJHO OMEPUPOBATH TOHITHSAMH, CBS3aHHBIMH C HHAJIUHIPHYCCKOM,
KOHMYECKOH U CHEepUYeCKOM TOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
TIOJTYYCHHUS;

e ONEPUPOBATH MOHATUSAMH, CBI3AHHBIMU C TEJIAMU BPAIICHHS: [IHJIUHIPOM,
KOHyCOM, c(hepoii u mapowm;

e pacmo3HaBaTh TeNa BpamieHWs (IWIUHAP, KOHYC, cdepa W Mmap) u
OOBSICHATH CIIOCOOBI TIOTYUYCHHS TEJl BPAIICHUS;

e KJacCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE C(hephl U TIIIOCKOCTH;

e BBIYUCIITH BEJIMYHMHBI AJIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallcHUS,
O0OBEMBI W TUIONIAA TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpaIlICHUS,
T€OMETPUYECKUX TEJI C TPUMEHEHUEM (HOpMYIT;



CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOMHAIMSIMU TeEI
BpallleHUsI 1 MHOTOIPaHHUWKOB: MHOTOTPAaHHMK, BIHCAHHBIN B chepy u
OMMCaHHBIA OKOJIO c(ephl, chepa, BOUCAHHAST B MHOTOIPAHHUK WM TEJO
BpAIlICHHUS;

BBIYUCIISITh COOTHOIIEHUS MEXY TUIOMIAIIMU TOBEPXHOCTEN U 00bEMaMuU
MOJOOHBIX TEN;

n3o0paxaTh u3ydaeMble (UTYpPBI, BBITOJHATH (BBIHOCHBIC) TUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATh HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, TMPEJACTABICHHYI Ha
yepTekax U pucyHKax;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH ONEpalliK HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
peniaTh TeOMETPUUECKHUE 3a/1a4l Ha BRIYUCIICHHUE YTJIOB MEXKTY MPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUN OT TOYKH JI0 INIOCKOCTH, B LIETIOM,
Ha MIPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a MPU PEIICHUU;
CBOOOJHO ONEpPUPOBATh TMOHSATUSMHU, CBA3AHHBIMU C JBHKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKECHUM;

BBITIOJTHATh HM300paKEHUST MHOTOTPAHHUKOB U TeJl BpAICHUS TMpU
MapajyIeIbHOM  TEPEHOCE, UEHTPAIBbHOW CUMMETPUHU, 3€pPKaTbHOU
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSMOM, MpeoOpa3oBanHmsl mo100us;
CTPOUTH CEYEHUSI MHOTOTPAHHHMKOB M TE€J BpAILCHHS: CEUCHUS LIWJIUHIpA
(mapamienbHO U MEPIEeHIUKYISIPHO OCH), CEYEHUsI KOHYca (MapaiebHble
OCHOBAHMIO U MPOXOISAIINE YepEe3 BEPILINHY ), CEUECHHUS 11apa;
WCIIOIB30BaTh METOABI TOCTPOCHMSI CEUYECHUH: METOJA CJIEN0B, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKICHUS;

MPUMEHSTh TeOMeTpUYecKre (PaKThl JJIsi pelIeHUs] CTePEOMETPUUYECKUX
3a/1a4, NPEANOJAaramllinX HECKOJBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPYMEHEHHMS 3a7]aHbl B SBHOU U HESIBHOM (popme;

pemiaTh 3ajlayd Ha JOKa3aTeJbCTBO MATEMATHYECKUX OTHOIICHHH H
Hax0XJICHUE T€OMETPUUECKUX BEITUYUH;

MIPUMEHSITh MPOTPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 33/1a4;

MPUMEHSITh MOJyYECHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH HM3YUYCHHBIE MOHSATHUA,
TEOPEMBI, CBOMICTBA B TMPOLECCE IONWCKA PEIICHUS MaTeMaTUYECKH



c(opMyJIMPOBAHHON MPOOJIEMBI, MOJIEIMPOBATh PEabHbIE CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh MOCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TMOHATUH M TEOopeM, ammaparta aiareOphl, peuarhb
IIPAKTUYECKAE 3a7auM, CBS3aHHBIE C HAXO0XKICHUEM TI'E€OMETPUYECKUX
BEJINYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC

Ne i/

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMel

AHanmuTH4eckasi FeOMeTpHs

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTu3alus 3HaHUI

O06bEM MHOTOTpaHHHKA
Tena BpameHus

[Tnomany moBEepXHOCTH U 0OBEMBI
KPYTJBIX TEJ

JBroxeHust

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koaun4yecTBO 4acoB

Bcero

15

15

17
24

17

102

KoHTpoJbHbIe
padoTbI

IIpakTuyeckue
padoThI

JIeKTPOHHbIE
(uudposbie)
oOpa3oBaTte/ibHbIE

pecypchbl



IHOYPOYHOE IINTAHUPOBAHHUE

11 KJTIACC
Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
uugposbie
Nenn/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl

1 [ToBTOpenue Temsl "KoopanHaTel BEKTOpa 1

Ha IJIOCKOCTH U B NMPOCTpaHCTBE"
) [ToBTOpenue tems! "CkanspHoe |

IIPOU3BEIEHNE BEKTOPOB"
3 [loBTOpEeHME TeMbI "Bbruncienue yria 1

MEX/1y BEKTOpPaMHU B IPOCTpaHCTBE"
4 [ToBTOpEeHue Temsbl Y paBHEHUE IPSIMOI, |

MPOXOJISIICH Yepe3 B TOUKH"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1

yYpaBHEHHE IUIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE MJIOCKOCTH, HOPMaJb, 1

YpaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BektopHoe npousBeneHue 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1

MIpOrpaMMHUpOBaHKE
9 JIuHeitHbIe HEPAaBEHCTBA, TUHEUHOE |

MIpOrpaMMHUpPOBaHUE
10 AHanuTuyeckrue MeTo/Ipl pacuéra yria |

MCXKIAY NpAMBIMA B MHOT'OT'PAHHUKAX



11

12

13

14

15

16

17

18

19

20

21

22

23

AnanuTudeckue METOABI pacqéTa yria
MCKAY INIOCKOCTAMH B MHOTOI'pPaAHHHUKAX

dopMya pacCTOSHUAS OT TOYKH 10
IUIOCKOCTH B KOOpAMHATaX

HaxoxaeHne paccTosSHUM OT TOYKHU 10
IIJIOCKOCTH B KyOe

HaxoxnaeHue paCCTOHHI/Iﬁ OT TOYKH OO
IIJIOCKOCTH B HpaBHHBHOﬁ MnmUupamMu/ic

KonTponbhas pabota "AHanurnyeckas
reomerpus”

CeueHus MHOT'OI'PpaHHUKOB: CTAHAAPTHLBIC
MHOT'OrpaHHUKHA

Ceuenus MHOI'OT'PaHHUKOB: METOJ CJICI0B

CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIC
IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEHN

[TapannenbHbIE MPSAMBIE U TNIOCKOCTH:
NapajuIeIbHbIE CEUCHHUS

[TapanenbHble NpsSIMBbIE U MIJIOCKOCTH:
pacué€T OTHOLIEHUI

HapanﬂenLHHe IMPAMBIC U ITJIIOCKOCTH: YTJIbI
MCKIY CKPCIIMBAIOMIUMUCS IPAMBIMU

[IepneHquKyIsIpHBIEC NPSAMBIE U INIOCKOCTH:
CTaHJapTHBIE NTAapbl MEPIEHIUKYIISPHBIX
IIJIOCKOCTEHN U MPAMBIX, CAMMETPUHU
MHOT'OTPaHHUKOB

[lepnieHquKyIsIpHBIE MIPSAMBIE U IUNIOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIIpax



24

25

26

27

28

29

30

31

32

33

HCpHeH,I[I/IKyJI}IpHBIC MMpAMBIC U TIJIIOCKOCTH:
BBIYUCJICHUS JJIMH B MHOT'OI'paHHUKAX

[ToBTOpEHME: TUTOIIATN MHOTOYTOJIBHUKOB,
(bopMyIIBI IS TIOIa e, COOOpaskeHUs
nmoaoous

[ToBTOpEHME: TIIOIIAU MHOTOYTOJIBHUKOB,
dhopmyITbl 1715 TUTOMAEH, COOOpaKEeHUS
nmoao0us

[ToBTOpEHME: TIIOIIAU MHOTOYTOJIBHUKOB,
(dhopMyITBI 1715 TUTOIAEH, COOOpasKeHUs
noaoous

[Tnomaau cedeHuii MHOTOTpPaHHUKOB:
TJIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs Mo00us

[Tnomaau ceyenunit MHOrOrpaHHUKOB:
IJIOIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHsI MOA00MS
KonTponbnas pabora "[loBTopenue:
MHOTOTPaHHHUKH, CCUCHUS
MHOTOT'PaHHUKOB"

O6béM Tena. O6beM MPSIMOYTOIBHOTIO
napasuiesenumnesia

3anmaun 00 yABOCHUH Ky0a, 0 KBaJApaType
Ky0a; O TPUCEKIINH yTiia
CrepeoMeTpHUECKUE 3a/1a4H, CBSI3aHHBIE C
00BEMOM MPSIMOYTOIBHOTO
napasienenumneaa



34

35

36

37

38

39

40

41

42

43

44

45

HpI/IKHaI[HBIC 3aga4u, CBA3aHHBIC C
BBIUHCIICHHEM 00BEMA MpAMOYTOJILHOTO
napaJuiCJacnureaa

O0BEM TIPSIMON PU3MBI

CrepeoMeTpHuuecKUe 3a/1a4M, CBA3aHHBIE C
BBIYHCIICHUEM 00BbEMOB NIPSIMOM TPU3MBI

[Ipuknagnblie 3aa4u, CBI3aHHbBIE C
00BEMOM TIPSMOI IPU3MBI
Breruncinenne 00bEMOB TENI ¢ IOMOIIBIO
onpenenéHHoro uHaTerpaiga. Oobém
HaKJIOHHOHN IPU3MBbI

Brruuciienue 005EMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uHTerpaiga. Oopém
TTAPAMH/TBI

dopmyna o0béMa nupamuabl. OTHOIICHKE
00BEMOB UpamMu ¢ OOLIUM YIJIOM
dopmyna o0bEMa mupamuasl. OTHOIIICHUE
00BEMOB IMUPaMHU/T C OOIITUM yTIIOM
CrepeomeTpuUecKue 3a/1a4uu, CBI3aHHBIC C
00BbEMaMU HAKIIOHHOW MTPU3MBI
CrepeomeTpuyuecKue 3a/1auu, CB3aHHbIE C
00BbEMaMU TUPAMHUIBI

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHLIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C O0BEMOM TTUPAMUIBI



46

47

48

49

50

51

52

53

54

55

56

57

[Tpumenenne o0bEMOB. Brruncnenne
paccTosiHUsA 10 INIOCKOCTU

Kontponbnas padota "O0nEM
MHOTOTrpaHHuKa"

HunuHapuyeckast IOBEPXHOCTb,
o0pa3yromine UIHHIPHISCKON
MMOBEPXHOCTHU

Hunuuap. [pssMoi KpyroBod HUIHHIP.
[1moma e MOBEpXHOCTH LUIUHIPA
Konnueckas moBepxHOCTb, 00pa3yrolye
KOHUYECKOU nmoBepxHocTH. Konyc

Ceuenue KOHYCa IJIOCKOCTLIO,
HapaHHeJ'IBHOI\/’I IINIOCKOCTH OCHOBaHUA

Yceuénnslit konyc. M300pakeHre KOHyCOB
U yCEUYEHHBIX KOHYCOB

[Tmomane 60KOBOM MOBEPXHOCTH M ITOJTHOM
MMOBEPXHOCTH KOHYyCa

[Tnomaaps 60KOBOM NOBEPXHOCTH U MOJHON
MMOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3aj1a4u Ha
JI0KA3aTeJIbCTBO U BHIYUCIICHHE,
MOCTPOEHUEM CEYEHUI MIIMHAPA, KOHYyCa

CTepeOMeTpI/IHCCKI/Ie 3aJa4M Ha
J0Ka3aTCIbCTBO U BBIYHCIICHUC,
IIOCTPOCHUCM CeuYeHMI ONUIMHApa, KOHYyCa

[Tpuknagueie 3a1a4n, CBI3aHHBIE C
HWIHHAPOM



58

59

60

61

62

63

64

65

66

67

68

[IpuknanHeie 3a1a4u, CBsI3aHHBIC C
UTHHIIPOM

Cdepa u map

[lepeceuenue chepsl U 11apa ¢ IIOCKOCTIO.

Kacanwue mapa u cdepsl miockoctsio. Buj
1 U300paXeHHe mapa

[Tepeceuenue cdepsl U mapa ¢ IIOCKOCTBHIO.
Kacanue mapa u cdepsl miockocTero. Bun
1 U300paXxeHne Imapa

VYpasuenue cepsl. [Lnomans chepsl u e€
yacTel

Cummerpus chepsl 1 mapa

CrepeomeTpudecKue 3a1a4i Ha
JIOKa3aTeJIbCTBO U BEIYHCIICHHE, CBI3aHHBIC
co chepoii U mapom, MOCTPOCHUEM UX
CEUYCHMH MIOCKOCTHIO

CrepeoMeTpuueckue 3aaun Ha
JT0Ka3aTeNIbCTBO M BHIYUCIICHUE, CBSI3aHHBIE
co cepoii U mapom, MOCTPOCHUEM UX
CEYEHUH MIIOCKOCThIO

[Ipuknanueie 3a1a4uu, cBsi3aHHBIE €O chepoit
U I1apoM

[ToBTOpEHME: OKPY>KHOCTH HA TUIOCKOCTH,
BBIYUCIICHUA B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
o100

Paziauunbie KOMGI/IHaL[I/II/I TCJI BpallICHUS U
MHOT'OrpaHHUKOB



69

70

71

72

73

74

75

76

77

78

79

3anaun o teme ""Tena U MOBEPXHOCTH
BpalieHus"

3agaum o Teme ""Tena u TOBEpXHOCTH
BpaiieHus"

Kontposnbnas padota "Tena u mOBEpXHOCTH
BparieHus"

O06wém nununapa. Teopema 06 00bEMeE
NPSIMOTO LMJIMHIPA

Breruncinenne 00bEMOB TENI ¢ IOMOIIBIO
onpenenéuHoro uHaTerpanga. OobéM KoHyca

[Tnomaan 60KOBOM M MOJTHON OBEPXHOCTH
KOHYyca

CTepeOMeTpI/IquKI/Ie 3aJa4u, CBA3aHHBIC C
BBIUHCIICHHEM 00BEMOB ONUIMHApa, KOHYyCa

[Tpuknagueie 3agaun mo Teme "OO0bEMBI 1
IJI0IIaau TOBEepXHOCTEN Ten"

O06bEM 11apa 1 mapoBOro CeKTopa.
Teopema 06 06bEMe mapa. [1nomans
cheprl. CTepeoMeTpuiecKre 3a/1auH,
CBSI3aHHBIC C BBIYMCIICHUEM 00BEMOB I1apa,
IIIAPOBOT'O CErMEHTA M IIIAPOBOTO CEKTOpa

[Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
momaasio cepsl. COOTHOMEHUS MEXKTY
TUTOIIASIMH TTOBEPXHOCTEH 1 00BEMaMuU
MOIOOHBIX TEN

[TogoOHEbIe Tena B MPOCTPAHCTRE.
N3menenne o0nEMa mpu o 100uu.



80

81

82

&3

84

85

86

87

88

CrepeoMeTpUUECKHE 3a]1a4H, CBA3aHHBIE C
BBIUHCIIEHUEM 00BEMOB Tell U IIIOMIAIeH
IIOBEPXHOCTEN

Kontponbnas padota "Ilnomann
MTOBEPXHOCTU U 00BEMBI KPYTIIBIX TEN"

JIBmxeHus npoctpancTa. OToOpaskeHusl.
JIBxenus u paBeHCTBO uryp. O01mue
CBOWCTBA JBHKCHUMN

Buae! n1BuxkeHMit: napaielbHbIN NEPEHOC,
LIEHTPAJIbHAsI CHMMETPUS, 3€pKaJbHAs
CUMMETpPHUS, IOBOPOT BOKPYT NPSIMOM

[TpeoOpazoBanus mogodus. [Ipsmas u
cdepa Ditnepa

FeOMeTpI/I‘IeCKI/Ie 3a1a4r Ha IPUMCHCHUC
JBHKCHHS

Kontposnbnas padota "Bektops! B
npoctpaHcTae”

O6o06matomee moBTopeHue 11 MoOHITHI 1
MeTo10B Kypca reometpun 10-11 kiaccos,
cuctemarusanus 3Hauuii: "[lapamiensHOCT
MPSIMBIX U IJIOCKOCTEHN B TpoCcTpaHCcTBE"

O6o06matomee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reometpun 10-11 kiaccos,
cucTeMaTH3alys 3HaHui: "BekTopsl B
npocTpaHcTae”

O6o06matomee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomeTpun 10—11 kimaccos,



89

90

91

92

93
94

95

96

97

CUCTEMAaTH3alMs 3HaHU: "BeKTopsl B
nmpocTpaHcTae”

O6o06maromniee nosropenue 11 nonsituii u
MeToJ10B Kypca reomeTpun 10—11 kmaccos,
cucremarusanus 3Haguil; "O0bpeM
MHOTOrpaHHHKa"

O6o06maromiee nosropenue 11 nonsituii u
MeToA0B Kypca reometpun 10—11 kmaccos,
cucremarusanus 3Haguil: "O0bpeM
MHOTOrpaHHuKa"

O6o06mmaromiee nopropenue 11 nonaruii u
MeToA0B Kypca reometpun 10—11 kmaccos,
cucremaru3anus 3Hagun: "Imomamn
MIOBEPXHOCTU M 00BEMBI KPYTJIBIX TEN"

O6o06mmaromiee nosropenue 11 nonaruii u
MeToA0B Kypca reometpun 10—11 kmaccos,
cucremaru3anus 3Hagun: "Imomamn
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Tel"

HToroBast KOHTpOJIbHAs paboTa
HrtoroBasi KOHTpOJIbHAS paboTa

[ToBTOpenue, o6o0IIEHNE U
cHUcTeMaTH3alurs 3HaHUI

Hcropus pa3BUTHS CTEpPEOMETPUH KaK
HayKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

HcTopus pa3BuUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHUH COBPEMEHHBIX



98

99

100

101

102

OBIIEE KOJIMYECTBO YACOBIIO [TPOI'PAMME

WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUN COBPEMEHHBIX
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