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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
0Oy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUMN MPHU PEIIEHUH T'€OMETPUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM 0O0ydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTHM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnequ(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJIsl YCIEIIHOTO NpOo(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JlayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MpeaCcTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KYyJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE MOHATHITHOTO anmnapara 1no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMysl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHU 3a/1a4;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, (GOpMHUpPOBAHUE MOHUMAHUS POJIM AKCUOMATHKU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3aau U 3a/1a4 C MIPAKTUUECKUM COJIEPIKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00OCHOBaHUHU MaTEeMATUYECKUX YTBEPXKJIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEW 00y4aronInXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYAlUSIX W MPU WU3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMHU JUHUSAMU y4eOHOTro Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPUM Ha YIIIYyOJIEHHOM ypOBHE OOy4YeHHUS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIUHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 Togam oOydenus. Coaepkanue oOpa30oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiajiucb HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHN KaK COCTaBIISIIONIEeH yueOHoro rpenaMera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTcs 201 gaca: B 10 kmacce — 102 gaca (3 yaca B Henmenmto), B 11 kimacce — 99
yaca (3 Jaca B HEJIEJI0).



11 KIIACC

Tesia Bpalmenus

[loHATHS: UUIMHAPUYECKAss IOBEPXHOCTb, KOHUYECKAs TMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, yCEU€HHBIM KOHYyC, cdepa, map. B3aumHoe pacmoiioxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TIocKocTU. Pa3BépTka nunuuapa U koHyca. Cummerpusi chepsl U
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM mnpsamoil u
HAKJIOHHOM MPU3MBI, HWIMHIpA, TUpaMHUibl U1 KoHyca. O0BbEM 1Iapa U 1MapoBOro
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B
UWIMHAP, ONHCAaHHas OKojo wwinHapa. Ilepeceuenue cdepsl M mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHHKA,
OIMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAIlCHUS.

[Inomaas MOBEPXHOCTH IUIWHIpA, KOHYyCa, IJIOMaab chepbl U e€ JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH MMOBEPXHOCTEN
noo0HbIX ¢uryp. IIpeoOpazoBanue mnogoOusi, romoteTHs. PemieHue 3amay Ha
IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJl BPAIlCHUS: CEUCHUS LIIIMHAPA
(mapayyienbHO W MEPNEHAUKYISIPHO OCH), CeYeHUs KOHyca (TmapajuiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEYEHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO NMPOEKTHUPOBAHUS, METOJ IEepeHOoca
CEKYIIEH TIIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHctBe. Omnepauumyd HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronpHas
cUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopanHats! Bekropa. PaznoxeHune Bekropa
no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BHKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS W PAaBEHCTBO (UTYP.
OOmme cBoiicTBa JBMKCHHH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYyHKUUSIMHA U Ha3HAUECHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTM)KEHUH B JAPYIHMX HayKax, TEXHOJOTrHUAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUW HAyKHM M JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MHUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHANIBHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUUM BCEM KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATLHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPUPOIHON U COLMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKH U OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE TMPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3oOBbIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeQUUIUTHI HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TIIOUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4yi, DKCIIEPUMEHTA, UCCIEA0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEMCTBUI U MBICIHUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHIAHOW U WHAMBUAYAJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH TOHITHSIMH, CBS3AHHBIMU C IUJIMHAPUYECKOH,
KOHMYECKOH U CHEepUUYeCKOM TOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI
TIOJTYYCHHUS;

e OIEPHPOBATH MOHATUSAMH, CBA3AHHBIMU C TEJIAMHU BPAIICHUS: IUJTUHAPOM,
KOHYCOM, c(hepoit u mapowm;

e pacmo3HaBaTh Teia BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

e KJacCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE CPEephl U TIIIOCKOCTH;

e BBIYUCIIATH BEIUYHMHBI JJICMEHTOB MHOTOTPAHHHUKOB WM TEJI BpallcHUS,
O0BEMBI U TUIONIAIA TMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAICHMUS,
TEOMETPUUYECKHUX TEJ C TPUMEHEHUEM (HOpPMYIT;



CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBS3AaHHBIMA C KOMOWHAIMSIMU TEJ
BpaIieHus: 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B cdepy u
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY IJIOMIAIIMHU TTOBEPXHOCTEN U 00bEMaMU
IIOJOOHBIX TEN;

n300paxarh H3ydaeMble (UTYpPBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUThH CEUECHHUS TEJl BpaIllCHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
yepTexkax U pUCYHKaX;

CBOOOJTHO OTMIEPUPOBATH MOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATH OTEpaIiy HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pelaTtbh reoOMeTPUYECKUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[E€JIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PELIECHUU;
CBOOOJTHO ONEPUPOBATH TOHITHSMHU, CBSI3AHHBIMU C JIBDKCGHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJTHATh M300paXKEHUSI MHOTOIPAHHUKOB UM TEJ BpAIlllCHUS MpU
MapajuieIbHOM  TEPEHOCE, I[EHTPAJIbHOM CUMMETPHUH, 3E€PKAJIbHOU
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOJ00MS;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWIMH]IpA
(mapayienbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYca (MapaliiebHbIe
OCHOBAHUIO M TIPOXOJSAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJB30BaTh METO/Abl TOCTPOCHHSI CEUECHHI: METOHA CJEAOB, METO]
BHYTPEHHETO IPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSThL TeoMeTpuYecKkre (AKThI ISl PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOoJararoiuX HECKOJbKO IIaroB pEIICHHS, €CJIU YCJIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

pemaTh 3ajlaud Ha JIOKa3aTeJbCTBO MAaTEMAaTHYECKUX OTHOUIEHUW U
HaX0XXJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

OPUMEHSATh  TIOJIyYCHHBIC  3HAHUS  HAa  TPAKTUKE:  CPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYyallUU, IPUMEHSTh U3YUCHHBIE
MOHSATUSI, TEOpPEeMbl, CBOWCTBA B TMPOIECCEe IOUCKA  pPEIICHUs



MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MpPOOJIEMBI,  MOAEIMUPOBATH
peanpHbIE CHUTYallMM Ha S3BIKE I'€OMETPHUH, HCCIENO0BATh ITOCTPOCHHBIE
MOJENN C HCIOJIb30BAHUEM TI€OMETPUYECKUX TOHSATUH M TEOPEM,
anmapata anreOpbl, peuiaTb MPAaKTUYECKUE 3aJayd, CBS3aHHBIE C
HAaXO0KJICHUEM F€OMETPUYECKUX BEJIMUNH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH QyHIaMEHTa Pa3BUTHS TEXHOIOTHIA.



11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 00600IIEHNE U 15 1
cucTeMaTu3auus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpeHue, 0606HICHI:I€ u 14 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 8 0




11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOMU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXO/SIIEH uepe3 JBe TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounsseneHne 1
3 JIuHeliHbIE HEPABEHCTBA, JINHEWMHOE 1
pOrpaMMHUPOBaHKE
9 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/IBI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaTMTUYECKHE METO/IBI pacyéTa yria 1
MEXy TJIOCKOCTSIMA B MHOTOTpaHHHUKAX
12 dopmya pacCTOSHUS OT TOYKH 10 1




IJIOCKOCTH B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOUKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KonTtponpsHas padora "AHanuruieckas
reomerpust”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOT'PAaHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MIJIOCKOCTH, TIEPECEeUEHUs IPSIMBIX U
IJIOCKOCTEM

19 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
napajieIbHbIe CeUEHUs

20 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:

21 YTIIbI MEX]TY CKPEIIHUBAIOIIIUMHUCS
TPSIMBIMU
[lepnienauKynsipHBIE IPSMBIE U

99 MJIOCKOCTH: CTaHIapTHBIC IMaphl
MEePIEHANKYJISIPHBIX TNIOCKOCTEN U
MPSIMBIX, CHMMETPHUH MHOTOTPAHHUKOB
[lepnienquKynsipHBIE IPSMBIE U

23 MJIOCKOCTH: TEOPEMA O TPEX
NEePIEeHIUKYIIIpax

24 [lepnienaukynsipHbIC IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUA OJINH B
MHOTI'OI'PaHHHUKax

25

26

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 115t
TIonIaiel, cooopakeHus Moa00us

[ToBTOpEHUE: MIOIA N
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TIoniaiel, cooopakeHus Mo 00w
[ToBTOpEHUE: MIIOIIA U

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs MOA00us

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAAN MTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100Ust

30

31

Konrponsnas pabora "[loBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJenenuneaa

32

3amaun 00 yaABOCHUH Ky0Oa, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUU yTIia

33

CrepeomeTpHuyecKre 3a/1a9u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC C




BBIUMCIICHHEM 00bEMA MPSIMOYTOJILHOTO

napaJjenenunesa

35 O06BEM psAMON TIPU3MBI

36 CrepeomeTpUyeCcKHe 3a/1aui, CBSI3aHHbIE C
BbIUUCIIEHEM 00BEMOB IPSIMOM MTPU3MBbI

37 [Ipukagnaeie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI
Boruucnenue 06EMOB Tell C TOMOLIBIO

38 onpeaenénHoro uarerpaia. Oobpém
HAKJIOHHOM NPU3MBI
Boruucnenue 06bEMOB Tell C TOMOLIBIO

39 onpeaenéHHoro unrerpaita. Oobpém
HUPaMUIbI

40 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BEMOB MUPaMHU/] C OOLIUM YTIIOM

41 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeomeTpHuecKHe 3a/1auu, CBSI3aHHbIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHUECKHE 3a]1a4H, CBSI3aHHBIE C
00BEMaMU TUPaMHU/IBI
[Tpuknagaeie 3agaun mo Teme "OOBbEMBI

44 Ten'", CBA3aHHBIC ¢ 00HEMOM HAKJIOHHOMH
TIPU3MBI

45 UKJIaJTHbIE 33/1a4H 10 TEME BEMBI
IT "O06
Ten", CBA3aHHBIE C 00BEMOM HPAMHU/IBI

16 [Tpumenenne 00bEMOB. Brruncienue

PACCTOSAHUA N0 MIIOCKOCTU




KonTponpHas padota "O0béM

41 MHOTOTpaHHUKA"
Hunuaapudeckasi MIOBEPXHOCTD,

48 00pa3yromue UIHHIPUISCKON
MOBEPXHOCTH

49 Humuaap. [psmoit KpyroBoi HUIHHAP.
[Tnomane MOBEPXHOCTH IIMIIMHIPA

50 Konunyeckasi moBepXHOCTh, 00pazyroliue
KOHHYEeCKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYCa MIO0CKOCTBIO,
MapajuieIbHOM IJIOCKOCTH OCHOBAHUSA

50 VYceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

54 [Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeoMeTpHuuecKre 3aauu Ha

55 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEYCHUH ITMINH/IPA, KOHyCa
CrepeoMeTpuuecKue 3aa4u Ha

56 JTIOKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUN IIMIMHIPA, KOHYyCa

57 [TpuknamHbIe 3a/1a49M, CBSI3aHHBIC C
ITUTHHIPOM

58 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C
UIHHIPOM

59 Cdepa u map




60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. By 1 n3o0paxeHnue mapa

61

[epeceuenue chepsl u mapa ¢
IockocThio. Kacanwue mapa u cdepbl
IUIOCKOCTBI0. Buj 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Inomans cheps u eé
yacTen

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CCUCHHH TIOCKOCTHIO

65

CrepeomeTpHuyuecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI TIIOCKOCTHIO

66

67

[Tpuknanubie 3a1a4u, CBI3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,
BBIUKCJICHHSI B OKPY>KHOCTH, CTaH/IapTHBIE
moa00us

68

Paznmunable KOMOWHAIIMY TEJ BPAIICHUS U
MHOTOTPaHHUKOB

69

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

3anaun o reMme "Tena ¥ MOBEPXHOCTH
BpaiueHus"




71

KontponpHas padora "Temna u
MOBEPXHOCTHU BpaleHus"

72

73

74

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO IUJIMHAPA

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYyca

[Tnomaan GOKOBOM ¥ MOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIC C
BBIYHCIICHUEM 00BEMOB IIMIMH/IPA,
KOHycCa

76

77

78

79

[Tpuknagaeie 3aaauu 1Mo Teme "OO0BEMBI 1
TJIOIIAU TTOBEPXHOCTEH Te"

OOBEM 1mapa 1 MIapOBOTO CEKTOPA.
Teopema 06 06véme mapa. [lnomans
cdepsl. CTepeoMeTprUeCKHe 3a1a4H,
CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOTO
ceKkTopa

[Ipuknanueie 3aaaun mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomanbio ceprl. COOTHONMICHUS MEXKIY
TJIOMIA IIMU TTOBEPXHOCTEN U 00bEMaMK
MMOJOOHBIX TEN

[TomoOHbBIE Tena B IPOCTPaHCTBE.

N3menenne 06bEMa mpu o 100Uu.
CrepeomMeTpHyecKue 3a/1auu, CBI3aHHBIC C




BBIYUCIICHHEM 00BEMOB TEJ U TUIOIAACH
MOBEPXHOCTEN

80

81

82

KonTtponsnas padora "[1nomanu
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX T

JBuxenust npoctpancTsa. OToOpaskeHusl.
JBmxeHus u paBeHCTBO (puryp. OOmue
CBOMCTBA IBW)KECHUMN

Bubl nBukeHuit: napamieibHbII
MePEHOC, IEHTPaIbHasl CAMMETPHS,
3epKalibHasi CAMMETPHS, IOBOPOT BOKPYT
PAMOM

83

[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

84

85

FGOMeTpI/I‘IeCKI/Ie 3aaa4u Ha MPUMCHCHUEC
JABUXXCHUA

KonrtponsHas padota "Bekrops! B
npocTpaHcTae”

86

O6o06matomiee moBropenue 11 mousTHii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"TTapaniensHOCTh MPSMBIX U MIIOCKOCTEN
B IIpOCTpaHcTBe"

87

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alHsI 3HAHUI:
"BexTops! B mpocTpaHcTBe"

88

O6o06matomee moBTopenue 11 moHsTH 1
MeTO0B Kypca reomerpun 10-11




KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHWI:
"BekTopsbl B npocTpaHcTse"

89

Ob6o6maromee noropenue 11 noHsATH 1
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allNs 3HAHWM:
"O0beM MHOTrOrpaHHuka"

90

91

92

93
94

O6o6matomee moBTopeHue 11 moHITHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

O6o6matomee moBropeHue 11 moHsITHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"Ilnomaay MOBEpXHOCTU U 0OBEMBI
KpyTJbix Ten"

Ob6o6uaromee nopropenue 11 noHsATUil 1
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

Hrorosas kKoHTpoJIbHAs paboTa

HtoroBast KOHTpoJIbHAs paboTa

95

96

[ToBTOpeHnue, 06001IeHNE U
cHUcTeMaTU3alus 3HaHUI

Hcropus pa3BuTus CTEpeOMETPUH Kak
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

Wcropus pa3BuTus CTEPEOMETPUM KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

99







