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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCnOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara no pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHMAHUS POJM AKCHOMATHUKH TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYAlUSX W MPU WU3YUEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICp)KATEIBLHBIMHU JTUHUSAMUA y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPHHM Ha YTIIyOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam o0yuenus. Coaep:kaHnue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaguch HEOJHOKpPaTHO. JTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
M3y4YeHHUE TEOMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MaTeMmatukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 waca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Tena Bpamenust

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTb, KOHUYECKAs TMOBEPXHOCTb,
chepuueckas MOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpalieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacrnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxenue Tten
BpallleHUs1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MpPU3MBI, WIKHIpA, TUpaMHUIbl U KoHyca. O0BEM mapa U mapoBOro
CErMEHTA.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
WIMHApP, ONHCaHHas oOKojo IuuHapa. llepeceyenne cdepsl M mapa c
miockocThio. Kacanue miapa u cdepsl miockoctbio. [IoHATHE MHOTIOrpaHHHKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAaIlCHUS.

[Inomans MOBEPXHOCTH LUJIMHAPA, KOHYyCa, IUIONaaAb chepbl U €€ yacTel.
[Tonobue B mnpoctpancTBe. OTHOLIEHHWE OOBEMOB, IUIOMIAJACH MNOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, roMmoreTusi. Pemienune 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIICHUS: CEUEHUs LIIIMHAPA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEYEHUI: METOJ| CIIEI0B, METOJ] BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ IIEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoppl B mnpoctpaHcTtBe. Ornepauuu Haja BeKTopaMu. BekTtopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsmoyronpHas
cucTeMa KoopauHaT B mpocTpancTBe. KoopamHatel Bektopa. PaznoxkeHnue BekTopa
no 6azucy. KoopanHaTHO-BEKTOpPHBIM METOJ MpH PEIIEHUU TIeOMETPHUUYECKHUX
3a11ay.

JIBUKeHHsI B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OToOpakeHus. [[BukeHus W paBeHCTBO (Uryp.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXKEHUN: TapauiebHBIM IMEPEHOC,
LEHTpajdbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



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  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMaTHUKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTUYECKUE 3HAaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU 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  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKOW HAMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHUE MaTEMAaTHMYEeCKUX 3HAHUU I peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OONIECTBEHHOM  MpPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TOHSTHI, OTHOLIEHUH MEXAY MOHATUIMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBaHUS JJ1s1 0000UIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUY;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBObI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIIEI0BaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLIEHUBAThb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBJIATH JA€(UUNTH UHPOpPMALMHU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMu OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BbIpaXkaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJEH, HAICJICHHbIE Ha TIIOUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCICI0BAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIBTATOB, BIA/IETh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEIICHUHU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M MCIOJIB30BATh MPEUMYINECTBA KOMAHIHOW U WHAUBUAYAJIHHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOTHI, pacmpeneisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykIeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.



INPEAMETHBIE PE3YJIBTATBI

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOW W c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
TIOJTYYCHHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpALCHUS: IIWJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cdepa U 1ap) u
OOBSCHATH CIIOCOOBI TIOJTYYICHHSI TEJT BPAIICHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIONOXKEHNE C(HEePhI U TIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0BEMBI U IUIONIAIM TMOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHHS,
TEOMETPUUYECKHUX TEN ¢ IPUMEHEHUEM (HOpPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3AaHHBIMA C KOMOWHAIMSIMHU TEI
BpaIeHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHONICHHSI MEXY IUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUII CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBATh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpEeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BEITIOJTHATH OTIEpaIiiy HaJl BEKTOPAMH,

3aJ1aBaTh MIIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YIJIOB MEKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPU PEIICHHH;
CBOOOJTHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS MpH
MapajuIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHMMETPUHM, 3€PKAIBHOU
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IHUIUHIpPA
(mapayienbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYca (MapalijiebHbIe
OCHOBAHHIO ¥ TIPOXOJIAIINE YepPe3 BEPIITUHY), CEUSHUS T1apa;



WCMOJIb30BaTh METOJbI ITOCTPOEHUS] CEYEHUM: METOJ CIEAOB, METOJ
BHYTPEHHETO TPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

NPUMEHATh TeoMeTpuueckre (akThbl Ui PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIaroB pPEUIECHUs, €CIU YCIOBHUS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKUX 3a/1aY;

MPUMEHATh  TOJYYEHHbIC  3HAHUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALNU, IPUMEHATh U3YUEHHbIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  c(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE TE€OMETPHUM, HCCIEAOBATH IMOCTPOCHHBIE
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh MpeJCTaBiIeHUs] 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606IIICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTEMAaTH3aIHS 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOpenue Tembl "KoopuHaTel 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 yepe3 ABE TOUKH"
5) Bxonnas koHTposbHas paboTa 1 1
AHaiu3 KOHTPOJIBHON paboThl. YpaBHEHUE
6 TUIOCKOCTH, HOpMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
7 BexTopHoe npounsseneHne 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
pOrpaMMHUPOBaHKE
9 JIuneliHbIE HEPABEHCTBA, JIMHEMHOE 1
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXy IPSAMBIMUA B MHOTOIpaHHHKaX
AHaTMTHYECKHE METOIBI pacyéTa yria
11 MEXY MJIOCKOCTSIMU B MHOTOTPaHHUKAX 1




dopMyia pacCTOsIHUASA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxoxnenue paccTossHUM OT TOYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON TUPaMUIE

15 KonTtponpsHas pabora "AHanutuveckas
reomerpus"
AHaim3 KOHTPOJIBHOHM paboThl. CeueHust

16 MHOTOI'PAHHUKOB: CTaHJAPTHHIC
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE

18 MIJIOCKOCTH, TIEPECEeUEHUS IPSIMBIX U
IIJIOCKOCTEN

19 [TapanienbHbIe TPSIMBIE U TNTIOCKOCTH:
napasuleJIbHble CEUEeHUS

20 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
Pacy€T OTHOLIEHUN

21 [TapannensHbIe NPSIMBIC U TII-TH: YTJIBI
MEXAY CKPEIMBAIOIINMUCS MPSIMbIMHU
[TepnenauKyIsipHBIE TPSIMBIE U TNTOCKOCTH:

99 CTaHJapTHHIC TTAPhI IEPIIECHIUKYISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUN
MHOTOTPAaHHUKOB

23 [lepnienquKyAsipHBIE IPSMBIE U TIOCKOCTHU:
TeopeMa O TpeX MepreHIUKYIsIpax

24 [lepnienauKyasipHBIE IPSMBIE U TJIOCKOCTHU:




BBIYUCJICHUA OJIMH B MHOI'OI'PAHHUKAX

25

26

27

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOPaKEHHSI
nmonoous

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS 1O 100U

29

30

31

[Inomanu ceyeHnit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Ust
Konrponsnas pabora "[loBropenue:

MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

AHanu3 KOHTPOJIbHOM paboTsl. O0BEM
tesa. O0beM IPSIMOYTOJIBHOTO Mapa-ia

32

3amaun 00 yaABOCHUH Ky0Oa, O KBaApaType
Ky0a; 0 TPUCEKLIUHU yIIia

33

34

CrepeomeTpHuyecKkHe 3a1auu, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

[Ipuxnaguelie 3a1a4n, CBI3aHHBIE C
BBIUKCIICHHEM 00BhEMA MPSIMOYTOIEHOTO




napajujicjicnmicaa

35 O0BEM TIPSIMON MPU3MBI

36 CrepeomeTpHyecKHe 3a1a4u, CBSI3aHHbIE C
BbIUHUCIIEHEM 00BEMOB IPSAMON MTPU3MBbI

37 [Ipukagnaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON TPU3MBI
Boruucnenue 06EMOB Tell C TOMOLIBIO

38 onpeaenéHHoro unrerpaia. Oobém
HAKJIOHHOM NPU3MBI
Boruucnenue 06EMOB Tell C TOMOLIBIO

39 onpeaenéHHoro unrerpaia. O6bpém
HUPaMUIbI

40 dopmyna 06péMa mupamuel. OTHOIIEHUE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

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

43 CrepeomeTpHUeCcKHEe 3a/1a4H, CBSI3aHHBIE C
00BbEMaMH TTUPAMHUTBI

UKJIaJTHbIE 33/1a4H 10 TEME BEMBI

IT "O06
Ten", CBA3aHHBIE C 00BEMOM HAKIIOHHOH

44 " 0
TIPU3MBI

UKJIaJTHbIE 33/1a4H 10 TEME BEMBI

IT "O06

45 Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

16 [Tpumenenne o0bEMOB. Boruncinenue

PACCTOSIHUA N0 IMIOCKOCTU




KonTpomnpHas padora "O0béM

41 MHOTOTpaHHUKA"

AHaim3 KOHTPOJIBHON paboTHI.

48 Hunuuapudeckast HOBEPXHOCTb,
00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBoi HUIHHAD.
[Imomaap MOBEpXHOCTH HUIUHIPA

50 Konunyeckasi moBepXHOCTh, 00pa3yroliue
KOHHYECKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYcCa MIO0CKOCTBIO,
MapajuieIbHOM IJIOCKOCTH OCHOBAHUS

50 Yceuénnblii konyc. M300paxeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTU KOHYCa

54 [Tmomane 60KOBOI MOBEPXHOCTH M TTOJTHOM
MOBEPXHOCTH KOHYyCa
CrepeomeTpruecKkue 3aJauu Ha

55 JIOKa3aTeILCTBO U BLIUHCIICHHE,
MOCTPOEHUEM CEYCHUH IIMINH/IPA, KOHyCa
CrepeomeTpuueckue 3a1a4u Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUH UINH/PA, KOHyCca

57 [Ipuknagubie 3a1a4u, CBsI3aHHBIE C
UUATUHAPOM

58 [Ipuknagubie 3a1a9u, CBSI3aHHBIE C

OUIMHIPOM




59

Cdepa u map

60

61

62

[Tepeceuenwue cdepbl u mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 n300pakenue mapa

[lepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxenue mapa

VYpasuenue chepsl. [Inomans chepsl u eé
yacTei

63

64

65

66

Cummerpus chepsl 1 mapa

CrepeomeTpryeCKHE 3a/1a4d Ha
JI0KA3aTeJIbCTBO M BEIYMCIEHUE, CBA3aHHBIE
co cepoii 1 mapoM, IOCTPOSHUEM UX
CEUYeHNH MIO0CKOCTHIO

CrepeomeTpruecKkue 3a1auu Ha
JTIOKa3aTelIbCTBO U BHIYUCIICHUE, CBSI3AHHbBIE
co cepoii 1 mapom, MOCTPOCHUEM UX
CEYEHMH TIOCKOCThIO

IIpuknagHeie 3a1a4n, CBA3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIYHCIICHUA B OKPY)KHOCTI/I, CTaH,I[apTHI)Ie
mogoous

68

Paznuunbie KOM6I/IHaLII/II/I TCJI BpallICHUS U
MHOI'OI'paHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"




70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

71

72

KonTtponpHas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

O0BeéM muuHapa. Teopema 06 00bEME
OpSAMOro LMJIMHApA

73

Brruncnenne 00bEMOB TEI C TOMOIIBIO
onpeaenéuHoro unrerpaita. O6bpEM KoHyca

74

75

[Tnomaau 60KOBO 1 TOIHOM MOBEPXHOCTH
KOHYycCa

CrepeoMeTpuueCcKre 3aJa4l, CBI3aHHBIE C
BBIYUCIICHHNEM 00BbEMOB LIMIIMH]IPA, KOHYCA

76

[Ipuknanseie 3apaun o Teme "OObEMBI 1
TJIOIIA U TTIOBEPXHOCTEH Te"

77

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomans
cdepsl. CTepeomeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB 11apa,
[IapOBOTO CETMEHTA U IIapOBOTO CEKTOpa

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
momaasio cepbl. CooT-1 MEXITY
TJIOMIA MU TIOB-€H U 00BEMaMU MO, Tel

79

[Tomo6HbBIE Tena B IPOCTPaHCTBE.
N3menenune o6bEMa mpu mogo0muu.
CrepeomeTpudecKue 3a1a4uu, CBI3aHHBIC C
BBIUKCIIEHNEM 00BEMOB TeJI U ILJIOIIAIEH
MMOBEPXHOCTEN




KonTtponsHas padora "[1nomanu

80 MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE" L
AHann3 KOHTPOJILHOM paboThl. [IBUKCHHUS

81 npoctpancTBa. OroOpaxkeHus. JBrKkeHus 1
U paBeHCTBO uryp. O0mue cBoiCTBa
JIBIDKCHUN
Buapl nBrkeHuUiA: napajuieIbHbIA IEPEHOC,

82 LEHTpajbHasi CUMMETPHS, 3epKaJlbHas 1
CUMMETpHS, TIOBOPOT BOKPYT IPSIMOIA

83 [IpeoOpazoBanus noxoous. [psmas u 1
cdepa Ditnepa

84 I'eomerpuueckue 3a1a4n Ha TPUMEHEHUE 1
JIBYDKEHUS

85 I'eomerpuueckue 3a1a4n Ha IPUMEHEHNE 1
JIBYDKEHUS

86 IToBTOpenue. "l 1apamienbHOCTD MPSAMBIX U 1
MJIOCKOCTEN B mpocTpaHcTBe"

87 [ToBTOpenue."BexkTops! B mpocTpaHcTae" 1

88 IToBTOpenue "Bektops! B mpocTpaHcTBe" 1

89 [ToBTropenue "OOBeM MHOTOTpaHHUKA" 1

90 [ToBropenue "OObeM MHOTOTrpaHHUKA" 1

o1 [ToBropenue "Ilnomanyu NOBEpXHOCTH U 1
00BEMBI KpyTJIbIX Ten"

92 IToBTopenue "I[1nomany NOBEpXHOCTH U 1
00BEMBI KpYTIIBIX TEN"

93 Hrorosast KoHTpoJIbHASA paboTa 1

94 Hrorosast koHTpOIBHAS paboTa




95 AHain3 KOHTPOJIBHON pabOThI 1

96 [ToBTOpEHME, 0000IIICHUE U 1
cHCTEeMaTHU3allus 3HaHUN

97 [ToBTOpEHME, 0000IICHUE 1 1
CHCTEMAaTU3alys 3HaHUH

98 Pemenue 3a1a4 mo crepeomMerpun

99 Pemenne 3amad mo crepeoMeTpun 1
Hcropust pa3BUTHS CTEPEOMETPUH KaK

100 HAyKW " e€ poJIb B Pa3BUTHUU COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI
Hcropust pa3BUTHS CTEPEOMETPUH KaK

101 HAyKW " e€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTrui
Wcropust pa3BUTHS CTEPEOMETPUH KaK

102 HAyKW # €€ poJib B Pa3BUTHU COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHi1

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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