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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TIE€OMETPUM, IPH JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pELICHUH 337a4 €CTECTBEHHO-HAYYHOIO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHUs1 mporpaMmMbl yueOHOro Kypca «l'eomeTpus» Ha yriryOJIEHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YYEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0osee TIIyOOKMX T€OMETPUUECKUX 3HAHUM U JEHCTBUM, CIEIU(PUYHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SABJISFOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUMX MOJEISAX, MO3BOJIAIOLIMX OINMCBHIBATH M H3ydaThb
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
pELIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHHS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKICHUI U POJIM aKCHOMATHKHU B TIPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE H COBEPIICHCTBOBAHME MHTEUICKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh MPOSIBICHUS T'E€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyUYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpeiensercs He TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YUYaIOIMIUXCs, PACIIUPSS U YTITyOIsist
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~00pa30BaTeNIbHBIX MporpamMM, OOECNeunuTh YriyOoJaEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenme yuebHoro kypca «l'eomerpusi» Ha YriayOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPKAHUE OBYUYEHUA

11 KJIACC
Tesa BpanieHus

[TonsTusi: UMIUHAPUYECKas TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTh, cdepuyeckas
MOBEPXHOCTh, 00pa3yrolIre MoBepxXHOCcTel. Tena BpameHus: MUIUHAP, KOHYC, YCECUEHHBIN KOHYC,
cdepa, map. B3aumHoe pacnonoxenue cepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300paxeHue Ten BpalleHus Ha IIOCKoCcTH. Pa3BépTka munuHapa u konyca. Cummerpus chepsl
U miapa.

O06béM. OcHoBHBIE CBOIicTBa 00bEMOB Tein. Teopema 00 00BEME MPSIMOYTOIBLHOTO
napajuienenunena u cieactBuss u3 He€. OOBEM TPSIMONW W HAKJIOHHOW MPHU3MBI, MMHJIUHAPA,
nupaMuibl 1 KoHyca. O0bEM 11apa v apoBOro CErMEHTa.

KomOuHamu Tenm BpalieHuss ¥ MHOTOTpaHHHMKOB. llpu3Mma, BhnucaHHas B IMIJIMHID,
omucaHHas okojo muimHzapa. [lepecedenue cdeprl u mapa ¢ ockocteio. Kacanuwe mapa u
cdepsl II0CKOCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B
MHOTOTPaHHHK WM TEJIO BPAILCHUS.

[Tnomans MOBEPXHOCTH IMIMHIpA, KOHYca, Iuiomans chepsl U e€ yacreil. [lomobue B
npoctpancTtBe. OTHomieHue 0O0BEMOB, TIUIOMIAZE TMOBEPXHOCTEM MOAOOHBIX  (uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3asad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEPEOMETPUIECKUX METO/IOB.

[TocTpoeHue ceuyeHnit MHOTOTpaHHUKOB U TEJ BPALLEHUS: CEYSHUS IIMIIMHPA (TapajuIeIbHO
U NEPIEHANKYISIPHO OCH), CeUeHHs] KOHyca (MapajuleibHble OCHOBAHUIO U MPOXOJAIIUE depe3
BEpILMHY), CEUYEHUS 1Iapa, METOAbl IMOCTPOSHUSI CEYEHMI: METOJ CJIE0B, METO/ BHYTPEHHEIO
IIPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYILEH MIJIOCKOCTH.

BeKTopr U KOOPJAMHATHI B IIPOCTPAHCTBE

Bekrops! B ipocTpaHcTBe. Onepanuu Hajl BEKTOpaMH. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHMs. [IpsmoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJA MpHU
pEILIEHNU TEOMETPUYECKUX 3a/1au.

J{BM2KEeHHS B IPOCTPAHCTBE
JBmwxenus mpoctpancTBa. Otobpakenus. J{BrmxeHus u paBeHCTBO Guryp. OO1ue cBoicTBa

JIBUKEHUM. BUIbI NBHKEHMI: MapalliesbHbIN MEPEHOC, LEHTpalbHasi CUMMETpPHUS, 3€pKaJlbHas
CUMMETpHUS, TOBOPOT BOKPYT npsamMoii. [IpeoOpazoBanus mogo6us. Ilpsmas u cepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHcKoe BOCIMTAHKE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBJICHUN, MPOIEAYP
rpakJgaHckoro  obOmiectBa  (BBIOOpPBI,  OMPOCBI W JIPYroe),  yYMEHHE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKIMUSIMY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JAPYTHX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYUBOTO OYTyIIIETO;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIeHU, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

c(hOpPMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (370POBOE MHTAaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIbIXa, PEryJsipHas (u3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) Tpy10BO€ BOCTIUTAHME:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JMESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeld mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE >KU3HEHHBIEC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTH4eCKOMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, IIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenpl, IUIAHUPOBAHHE IIOCTYNKOB W OIIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IeITeIbHOCTH, STANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
onpeieSIeHUs MOHITUHN, YCTaHABIMBATh CYILECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBEIOMpATh CMOCO0 pemeHnss y4eOHOW 3amadd  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanboJIee OAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOro 00beKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAM3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIun o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXIEHUA C CYXKIACHUAMHU APYTMX Y4YaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4&€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI MpolLecca MU pe3ybTaTa pElIeHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMATh M HCIOJb30BATh MPEUMYIIECTBA KOMaHJAHOW W WHAWBUYaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 11 kiacca oGyyaronuiicss Hay4uTcs:

CBOOOJIHO ONEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C LIMJIMHIAPUYECKON, KOHUYECKON
U c(hepruiecKOil MOBEPXHOCTIIMH, OOBSICHATH CIOCOOBI MOTYUYEHUS;

OIepUPOBATh MOHATUSIMU, CBSI3aHHBIMU C T€JIAMU BPAILLEHUS: [IWJIMHIPOM, KOHYCOM,
cthepoit u mapom;

pacro3HaBaTh Tena BpamleHus (IIMHApP, KOHYyC, cepa U map) U OOBACHATH
CHI0COOBI MOTYYCHHsI TEJ BPaLCHHS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIONI0KEHUE CPEPDI U MIOCKOCTH;

BBIUUCIISTh BETUYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB U TE€J BpallleHUs, 00bEMBI U
IUIOLIAAHN MOBEPXHOCTEW MHOTOIPAaHHUKOB U TEJI BPALLIEHUS, TEOMETPHUECKHUX TEN C
npUMeHeHueM GopMyIr;



CBOOOJTHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C KOMOMHAIIUSIMU TEJ BpaIllCHUS
U MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cPepy W OMHCAHHBIA OKOJIO
cdepsl, chepa, BMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIIICHHUS,

BBIYHCIIATh COOTHOIICHHUS MEXKIY IUIOMAAIMHA TIOBEPXHOCTEH U 00BEMamMu
IIOJOOHBIX TEN;

N300pakaTh M3ydaeMble (PUTYPHI, BBITIOJHATH (BBIHOCHBIC) TJIOCKHE YEPTEKHU W3
PUCYHKOB MPOCTHIX 00BEMHBIX UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHHUS
TeJI BpallleHHUs,

U3BJICKaTh, MHTEPIPETUPOBATH W  MPeoOpa3oBbIBaTh  HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpEeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX;

CBOOOJTHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTEpaIiy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;

permarh TeOMETPUYECKHE 3aJadyd Ha BBIYUCICHHE YTIJIOB MEXKAY MPSMBIMH U
MJIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHM OT TOYKH JIO TUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHUH,

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMH C JIBIDKCHUEM B TPOCTPAHCTRBE,
3HaTh CBOMCTBA ABMKCHUII;

BBITIOJTHATh M300pa)KEHUST MHOTOTPAHHUKOB W TEJ BpAICHUS MPH MMapauIeTbHOM
NepeHoce, LEHTPATbHOW CHUMMETPUH, 3EPKATBHOW CHUMMETPUM, TMPU TMOBOPOTE
BOKPYT MPSIMOH, MpeoOpa3oBaHus MOI00US;

CTPOUTh CEUYECHHs] MHOTOTPAHHHKOB M TEJ BpAIEHUSA: CEYEHUS IHJIUHIpA
(mapamienbHO W TEPHEHAMKYJSIPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHMIO M MIPOXOIAIINE Yepe3 BEPIINHY ), CEUCHUS TIapa;

UCITIOJIb30BAaTh METOJIbI TTOCTPOCHUSI CEYCHUI: METO/I CIIEJIOB, METOJI BHYTPEHHETO
MIPOCKTUPOBAHMSI, METOJ TIEPEHOCA CEKYIICH MIIOCKOCTH;

JTIOKa3bIBaTh TEOMETPUUCCKHE YTBEPKICHMS;

MPUMEHATh TEOMETPUYECKHE (aKThl JJI pPEHICHUS CTEPEOMETPUYECCKUX 3ajad,
MIPEAIOJIarafoIIiX HECKOIBKO II1aroB PeIIeHHUs, €CIIH YCIOBHS PUMEHCHHUS 3a/1aHbI
B SIBHOM U HESABHOU dopme;

pemaTh 3a/1add Ha J0Ka3aTeIbCTBO MAaTEMAaTHUYCCKHX OTHOIICHUN W HAXOXKJICHUC
IrCOMETPUUCCKUX BEIMYHH;

MPUMEHSTH MPOTPAMMHBIEC CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI
MIPU PEIICHUU CTEPEOMETPUICCKUX 3a]1aY;

MPUMEHSTh TOJYYEHHBIC 3HAHUS HAa TPAKTUKE: CPaBHUBATh, aHAIU3UPOBATh W
OIICHMBATh PEAJbHbIE CHUTYyallud, MPUMEHSATh HW3YUYCHHBIC TOHSATHS, TEOPEMBI,
CBOMCTBAa B MpPOIECCE IMOWCKA PEIICHUS MaTeMaTHYeCKu CPOopMyITHMpOBaHHOMN
pO0IEMBbI, MOICTUPOBATh PeabHbIC CUTYAIlUU Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh
MOCTPOEHHBIE MOJIENTU C MCIOJb30BAHUEM TI'€OMETPUUYECKUX TMOHSATUH U TEOpEM,
anmapara aiareopbl, pemarh MPaKTUYECKHE 3aJlayM, CBSI3aHHBIE C HAXOXKICHHEM
r€OMETPUYECKUX BEIUYUH;



e HMETh MPEJCTaBICHUS 00 OCHOBHBIX ATalax pa3BUTHS T€OMETPUHU KaK COCTaBHOU
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KIIACC
No HanmeHnoBaHue pa3ienoB U TeM IPOTpaMMBbl KonmuectBo vacos ’ DnexTpoHHbIe (ITUPPOBBIC) 00pa3oBaTEIbHBIE
/m KoHTponbHbIe I[IpakTHyecKue pecypeet
paboThI paboTheI
|1 HAHaJII/ITI/IquKaﬁ TCOMCTPUSI ‘ 1 BBEJUTE 3HAUCHUE H[D]
2 [ToBTOpEeHME, 0000IEHNE ¥ CHCTEMAaTH3aIUs 1 seeaute 3uavenue |([[]]
3HAHUH
|3 HO6LéM MHOTOTPaHHHKA 1 BBEJMTE 3HAYCHHE H[D]
4 ||Tena Bpamenus 1 sennte snaenme |[[[]]
|5 HHJ‘IOIHEIL[I/I HOBEPXHOCTU U 00BEMBI KPYTJIBIX TEI 1 BBC/IUTE 3HAUCHHC H[D]
|6 HI[BI/I)KGHI/ISI 1 BBEJINTE 3HAYCHHE H[D]
7 [ToBTOpeHME, 0000IIEHNE ¥ CHCTEMATH3AIUS 2 BeezuTe 3navenre  ||[[]]
3HAHUU
|I[06aBI/ITL CTPOKY
IOBLLEE KOJIMYECTBO YACOB 10 [TIPOTPAMME 8 0 |




KanenpapHo-temaTndeckoe njiaHupPOBaHHE
yuedH020 mamepuana no zeomempuu onsa 11 knacca
3 uaca 6 neoenr (102 ypoxa 3a 200)

11 KJIACC
No Tema ypoxka KonuuectBo wacos Hata DNeKTpoHHbIE U(POBEIC
o/ Beero| Koutponbie || [paxtiueckue || A3YICHHA || 00pasoBatenbHbIe pecypest
paboThI paboTheI
1 |[[TToBropeHue Tembl "KoopauHaThl BEKTOpa HA TNIOCKOCTH U B 1 BBC/IUTE BBE/IUTE 03.09
HpOCTpaHCTBe"]] 3HAQ4YCHHE 3HA4YCHHEC
2 |[[TToBropenue Tembl "CKanspHOe MPOH3BEACHNE BEKTOPOB"]] 1 BBEJIUTE BBEIUTC 04.09
3HA4YCHUC 3HA4YCHUC
3 |[[IToBTOpeHne Tembl "BhruncieHne yria MexIy BEKTOpaMH B 1 BBEJIUTE BBEJIUTE 05.09
HpOCTpaHCTBe"]] 3HAQUYCHHC 3HA4YCHHC
4 |[[[TIoBTOopenue Tembl "YpaBHEHUE IPSAMOM, Tpoxosmieii yepes ae Touku"]]|| 1 BBCJIUTE BBEIUTC 10.09
3HA4YCHUC 3HA4YCHUC
5 |[[YpaBHEHHE IIIOCKOCTH, HOpPMaJb, YpaBHEHHE INIOCKOCTH B OTpe3Kax|] 1 BBEJIUTE BBEIUTE 11.09
3HA4YCHUC 3HA4YCHUC
6 |[[YpaBHEeHHE IITOCKOCTH, HOPMaJlb, YpaBHEHHE MJIOCKOCTH B OTpe3Kax]] 1 BBE/INTE BBEJIUTE 12.09
3HAYCHUC 3HAYCHUC
7 ||[[BexTopHOe mpou3BeaeHuE] ] 1 BBCIUTC BBCIUTC 17.09
3HA4YCHUC 3HA4YCHUC
8 ||[[JIunelinble HepaBEeHCTBA, JIMHEHHOE IPOrpaMMHUPOBaHNKE] | 1 BBEIUTE BBCJIUTC 18.09
3HA4YCHUC 3HA4YCHUC
9  ||[[JTunelinble HepaBEeHCTBA, JIMHEHHOE IPOrPaMMHUPOBaHNUE] | 1 BBEIUTE BBCJIUTC 19.09
3HAYCHUC 3HAYCHUC
10 |[[AnanuTH4eckue METOABI pacyéra yriia MeXIy MPSIMBIMHU B 1 BBEIUTE BBEIUTE 24.09
MHOFOFpaHHHKaX]] 3HAUYCHHC 3HAYCHHC
11 |[[AHamuTH4ecKre MeTO bl pacuéra yriia Mex Iy TUIOCKOCTSIMH B 1 BBEJIATE BBEJIMTE 25.09
MHOFOTpaHHI/IKaX]] 3HAUYCHHC 3HAYCHHC
12 |[[®opmyia pacCTOSHUS OT TOYKH JI0 TUTOCKOCTH B KOOpAMHATAX ] 1 BBEMTE BBEJIUTE 26.09
3HA4YCHUC 3HA4YCHUC
13 |[[HaxoxaeHue pacCTOSHHIA OT TOYKH JI0 TUIOCKOCTH B Ky0Oe]] 1 BBEIUTC BBCJUTC 01.10
3HA4YCHUC 3HA4YCHUC




No Tema ypoxka KonuuectBo wacos Hata DNeKTpoHHbIE U(POBEIC
o/ Beero|| Koutponbsie || [paxtiueckue || A3YICHHA || 00pasoBatenbHbIe pecypest
paboThI paboTheI

14 |[[HaxoacHHE pacCTOSHUI OT TOYKH J0 MNIOCKOCTH B IIPABUIBHOMN 1 BBCIIUTE BBCIIUTEC 02.10
HHpaMI/II[C]] 3HAQ4YCHHC 3HA4YCHHE

15 |[[KonTposabHas padota "AHanurnueckas reomerpus']] 1 1 BBE/IUTE 03.10
3HA4YCHUC

16 |[[CeueHnss MHOTOTpaHHUKOB: CTAaHAAPTHBIE MHOTOIPAHHHKH || 1 BBEJIUTE BBEJIUTE 08.10
3HA4YCHUC 3HA4YCHUC

17 |[[Ce4yeHnss MHOTOTPAaHHHKOB: METOJ CIICI0B]] 1 BBE/IUTE BBE/IUTC 09.10
3HAYCHUC 3HA4YCHUC

18 |[[CeuyeHunst MHOTOIPAaHHHUKOB: CTAHIAPTHBIE TUNIOCKOCTH, TIEPECEUCHHSI 1 BBEJUTE BBEIIUTE 10.10
MPSIMBIX U IJIOCKOCTEH || 3HAUCHUC 3HAUCHHC

19 |[[TTapasienbHbIe MPSIMBbIC M TUIOCKOCTHU: TApaslIe/IbHbIC CEUCHHMS || 1 BBC/IUTE BBE/IUTE 15.10
3HAYCHUC 3HAYCHUC

20 |[[[[TapasienbHbIE IPSIMbIE U TNIOCKOCTH: PacyéT OTHOIIEHHIHA] ] 1 BBCIUTC BBCIIUTC 16.10
3HA4YCHUC 3HA4YCHUC

21 |[[[TapatenbHbIC MPSIMBIC U TUTOCKOCTH: YTJIBI MEKIY CKPEITHBAIOIIIAMHUCS 1 BBEIUTE BBEIIUTE 17.10
HpHMBIMI/I]] 3HaYEHUE 3HaYCHUE

22 |[[[TeprienAMKYJISIpHBIC TIPSMBIC M IMJIOCKOCTH: CTAHIAPTHBIC TTAPhI 1 BBEAUTE BBCIUTE 22.10
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPUHM MHOTOTPaHHUKOB| | 3HA4CHUE SHAICHUEC

23 |[[[TeprieHIUKYISIpHBIC MPSMbIEC U IUIOCKOCTH: TEOPEMa O TPeX 1 BBEIUTE BBEIUTE 23.10
HepHeHHHKy.TIpraX]] 3HAUYCHHC 3HA4YCHHUC

24 |[[TTeprieHAMKYISIPHBIE TPSAMBIC U MJIOCKOCTH: BEIYUCICHHS UTUH B 1 BBCUTE BBEIUTE 24.10
MHOFOFpaHHI/IKaX]] 3Ha4Ye€HUue 3Ha4YE€HUEe

25 |[[[TToBTOpEHUE: MIIOIAId MHOTOYTOJIbHUKOB, ()OPMYJIBI JUIS TUTOIIAICH, 1 BBEAUTE BBEIUTE 05.11
COO6pa)KeHI/I5[ HOI[O6I/I$[]] 3HaYEeHUE 3HaYEHUE

26 |[[TToBTOpEeHHE: IO MHOTOYTOJIBHUKOB, (DOPMYJIBI LIS TUIOIIAJICH, 1 BBCIIUTC BBEJIMTE 06.11
cooOpaskeHus o 100ws || 3Ha4CHHUE 3HA4YCHUE

27 |[[[TToBTOpEHHE: MIOMIAH MHOTOYTOJIBHUKOB, ()OPMYJIBI IS TUTOIIAICH, 1 BBEIUTE BBEIMTE 07.11
coo6pa>1<eHm{ noaoous| ] 3HAYCHUEC 3HAYCHUEC

28 |[[[TTnomiaay cedeHnii MHOTOTPAaHHUKOB: TUIOIIAIN TTIOBEPXHOCTEH, 1 BBCIIUTE BBEUTE 12.11
3HA4YCHUC 3HA4YCHUC

paszpe3aHusi Ha YacTH, COOOpaKeHUs oA00u| |




No Tema ypoxka KonuuectBo wacos Hata DNeKTpoHHbIE U(POBEIC
o/ Beero|| Koutponbsie || [paxtiueckue || A3YICHHA || 00pasoBatenbHbIe pecypest
paboThI paboTheI
29 |[[[TIommaau ce4eHnii MHOTOTPaHHHUKOB: TLIOMIAN ITOBEPXHOCTEH, 1 BBCUTE BBEIUTE 13.11
aspe3aHus Ha 4YacTH, COOOpakeHHUs 110100us 3Ha4YCHUE 3HAYCHHUC
pasp >
30 |[[KouTpombHas padbota "TIoBTOpeHHE: MHOTOTPAHHUKH, CCUCHUS 1 1 BBE/IUTE 14.11
MHOTOT'paHHUKOB" || 3HA4CHUE
31 |[[O0BEM Tena. OOBEM MPSIMOYTOIBEHOTO MapajuieNenunesna]] 1 BBEJIUTE BBEJIUTE 19.11
3HAYCHUC 3HA4YCHUC
32 |[[3Bamaum 06 yaBoeHuu Ky6a, 0 KBagparype Kyba; o TpUCeKIHH yria]] 1 BBEIUTE BBE/IUTE 20.11
3HAYCHUC 3HAYCHUC
33 |[[CTepeomeTprueckue 3a1auu, CBSI3aHHBIE C 00BEMOM MTPSIMOYTOJIEHOTO 1 BBE/IUTE BBE/UTE 21.11
Hapaﬂ_]‘[e_]]ennneﬂa]] 3HAQUYCHHC 3HA4YCHHC
34 |[[TIpukIamHble 3314, CBSI3aHHBIC C BBIYUCICHHEM 00BEMa 1 BBEJIUTE BBEJIUTE 26.11
MPSIMOYTOJIBHOTO Mapasuielienumnenal| SHAICHUE 3HAYCHHE
35 |[[O0BEM mpsiMoit ipu3Mbi] | 1 BBEJIHTE BBE/IUTE 27.11
3HAYCHUC 3HAYCHUC
36 ||[[CTtepeomeTpruecKue 3a/1a4H, CBI3aHHBIC C BEIUUCIICHUEM 00BEMOB 1 BBE/IMTE BBEJIUTE 28.11
prlMOfI HpI/ISMBI]] 3HaYECHUE 3HaYECHUE
37 |[[TTpuknamHble 3a1a4u, CBSI3aHHBIE ¢ 00BEMOM MPSMOM TIPU3MBI] ] 1 BBEJIUTE BBCJIUTC 03.12
3HAYCHUC 3HAYCHUC
38 ||[[Bbruncienne 00bEMOB TEJ C IIOMOIIBIO OMPEICIEHHOTO HHTErpaia. 1 BBE/IMTE BBEJIUTE 04.12
O0BEM HAKITOHHOM NMPU3MBI | | 3HAYCHHEC 3HAYCHHE
39 |[[Beruncienre 00bEMOB TeJ ¢ IOMOIIIBIO OMPEACIEHHOTO HHTETPaIA. 1 BBEAUTC BBEAWTE 05.12
O06bEM Tupamu b || 3HAYEHHE 3HAUYCHHE
40 |[[®opmyna 06bEMa nmupaMuasl. OTHOLMICHHE 00HEMOB MUPAMHU/T C OOIIMM 1 BBCIIUTE BBEIUTE 10.12
yriiom]] 3HAYCHUE 3HAYCHUE
41 |[[@opmyna oO0bEMa nmupamMubl. OTHOLIEHHE 00BEMOB MTUPAMHU/T C OOIIHM 1 BBEANTE BBEIIMTE 11.12
erIOM]] 3Ha4YCHHUE 3Ha4YCHHUE
42 | [[CTepeomeTpHuyecKre 3a/1auH, CBA3aHHbBIE C 00BEMaMH HAKIIOHHOM 1 BBEJIMTE BBEJIUTE 12.12
HpngM])I]] 3Ha4YECHUE 3Ha4YECHUE
43 |[[CtepeomeTpuiecKre 3a1a4H, CBA3aHHbIE C 00bEMaMK THPAMUIBI | | 1 BBEJIMTE BBEJIUTE 17.12
3HAYCHUC 3HAYCHUC




No Tema ypoxka KonuuectBo wacos Hata DNeKTpoHHbIE U(POBEIC
o/ Beero|| Koutponbsie || [paxtiueckue || A3YICHHA || 00pasoBatenbHbIe pecypest
paboThI paboTheI

44 [ [TIpuknagusie 3agaun 1Mo Teme "OO0BEMBI Ten", CBSI3aHHBIC ¢ 00BEMOM 1 BBCIIUTE BBCIIUTEC 18.12
HaAKJIOHHOMI HpI/I3MBI]] 3HAQ4YCHHC 3HA4YCHHE

45 |[[TIpuknagabie 3ama4n mo teme "O0bEMBI Te", CBsI3aHHbBIE ¢ 00BEMOM 1 BBEJIUTE BBEJIUTE 19.12
HI/IpaMI/II[I)I]] 3HaYEHUE 3HaYCHUE

46 | [[TIpumenenne 00HEMOB. BeIurCIcHIE PACCTOSHUS 10 MJIOCKOCTH ] ] 1 BBCIIUTC BBCIIUTC 24.12
3HAYCHUC 3HA4YCHUC

47 |[[KouTponbHas padota "O0bEM MHOTOrpaHHUKa" || 1 1 BBE/UTE 25.12
3HA4YCHUC

48 |[[mnnuHapuyecKas MOBEPXHOCTh, 00pa3yIOIIHe IHIUHIPHUCCKOM 1 BBEINTE BBEIIMTE 26.12
HOBerHOCTI/I]] 3HAQUYCHHC 3HA4YCHHC

49 |[[Tumusaap. IMpsmoit kpyroBoii mumuHap. [hnomans noBepXHOCTH 1 BBEAUTE BBCIUTE 09.01
HI/IHI/IHHpa]] 3HaYEHUE 3HaYECHUE

50 |[[[KoHnudeckast MOBEPXHOCTh, 00pa3yIoIIHe KOHUUECKON MOBEPXHOCTH. 1 BBEAUTE BBCIUTE 14.01
Konyc]] 3HAYEHHE 3HAYCHHE

51 |[[[CeucHue KOHYCaA MIIOCKOCTHIO, TAPAIICIEHON TUTIOCKOCTH OCHOBAHHUS | | 1 BBEJIUTE BBEJIUTE 15.01
3HA4YCHUC 3HA4YCHUC

52 |[[[YceuénHslit koHyC. M300paskeHre KOHYCOB M YCEUEHHBIX KOHYCOB]] 1 BBEJIUTE BBCJIUTC 16.01
3HAYCHUC 3HAYCHUC

53 |[[ITnomans OOKOBOI MOBEPXHOCTH M MOITHON MOBEPXHOCTH KOHYCa]] 1 BBEIUTE BBEIUTE 21.01
3HA4YCHUC 3HA4YCHUC

54 |[[ITromanb OOKOBOH MOBEPXHOCTH ¥ MOJHON MOBEPXHOCTH KOHYcCa] ] 1 BBE/UTE BBE/IUTE 22.01
3HA4YCHUC 3HA4YCHUC

35 |[[CTepeomeTpHuecKre 3aa9d Ha JIOKA3aTeILCTBO U BEIYHCIICHUE, 1 BBEJIUTE BBEJIUTE 23.01
IIOCTPOCHUEM CEYEHUH MIMH]Ipa, KOHyca]| SHAUCHHC SHAUCHHE

56 |[[[CTepeomeTpruecKue 3a1a4n Ha TOKA3aTEILCTBO H BHIYHCIICHHE, 1 BBEMTE BBEJIUTE 28.01
IIOCTPOCHHEM CEYEHNH MIMH]Ipa, KoHyca]] SHAYCHHE SHAYCHHE

57 |[[TTpukiamHbIe 33124, CBSI3aHHBIE C IIMIHHAPOM] | 1 BBE/IMTE BBE/IUTE 29.01
3HAYCHUC 3HAYCHUC

98 ||[[[IpukitagHble 3a1a4u, CBI3aHHBIC C IMIIHHAPOM] ] 1 BBEJIUTE BBEJIUTE 30.01
3HA4YCHUC 3HA4YCHUC




Ne Tema ypoka KonnuecTBo yacos JHara OnexTpoHHbIE (P POBEIE
o/ Beero|| Koutponbsie || [paxtiueckue || A3YICHHA || 00pasoBatenbHbIe pecypest
paboThI paboTheI

59 |[[Chepa u map]] 1 BBE/IUTE BBEJIUTE 04.02
3HA4YCHUC 3HA4YCHUC

60 |[[[TIepeceuenue chepsl u mapa ¢ mIOCKocThi0. Kacanue mapa u chepbl 1 BBC/IUTE BBCIUTE 05.02
TUIOCKOCTBI0. Buj u n3o0paxxkenue mapal| SHAYICHUC 3HAYUCHHC

61 |[[ITepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanune mapa u cdepsr 1 BBE/IUTE BBE/UTE 06.02
IJI0CKOCTRI0. Bu u u3o6paxenue mapal| 3Ha4CHUC SHA4YCHUC

62 |[[YpaBuenue chepst. [Lnomans chepst u e€ gacreit]| 1 BBEJIUTE BBEJIUTE 11.02
3HA4YCHUC 3HA4YCHUC

63 ||[[CummeTpus chepsl u mapa]] 1 BBE/IUTE BBE/IUTE 12.02
3HAYCHUC 3HAYCHUC

64 |[[CtepeomeTpruecKue 3a1a4n Ha JOKA3aTEIbCTBO M BHIYHCIICHUE, 1 BBEJNTE BBEIUTE 13.02
CBsI3aHHBIE CO c(pepoli M mapoM, TOCTPOCHUEM MX CEYCHHI TIOCKOCTHIO] ] 3HAYCHHC SHAYCHHC

65 |[[CTtepeomeTpruecKue 3a/1a4n Ha TOKA3aTEIbCTBO M BHIUYMCIICHHUE, 1 BBEJIUTE BBEIUTE 18.02
CBSI3aHHBIE CO CEPOH U MAPOM, TOCTPOSHUEM HX CEUEHUH TIOCKOCTHIO] ] 3HAYCHUE SHaIEHNE

66 |[[[TpuknaxHble 3ana4u, CBs3aHHBIE CO chepoit u mapom]| 1 BBEJIUTE BBEJIUTE 19.02
3HA4YCHUC 3HA4YCHUC

67 |[[TToBTOpEHHE: OKPYKHOCTh HA TUTOCKOCTH, BHIYUCIICHHUS B OKPYKHOCTH, 1 BBCUTE BBEIUTE 20.02
CTaH,Z[apTHBIe HOI[O6I/I5[]] 3HAYCHUC 3HAYCHUC

68 |[[Pa3nuuHble KOMOMHALUY TEJ BPAICHNUSI U MHOTOTPAHHUKOB] ] 1 BBEJIUTE BBEJIUTE 25.02
3HA4YCHUC 3HA4YCHUC

69 |[[3amaum o Teme "Tena 1 moBepxXHOCTH BparieHus"] ] 1 BBE/HTC BBE/IUTE 26.02
3HA4YCHUC 3HA4YCHUC

70 |[[[3amaun o Teme "Tena 1 mOBepXHOCTH BparieHus"]] 1 BBEJIUTE BBEJIUTE 27.02
3HAYCHUC 3HAYCHUC

71 |[[KonTponbHas padota "Tena u moBepxHOCTH BpamieHus" || 1 1 BBE/IUTE 04.03
3HAYCHUC

72 |[[O6béM tmmuHApa. Teopema 06 00bEME MPAMOTo HMITHHPA] ] 1 BBE/IUTE BBE/UTC 05.03
3HA4YCHUC 3HA4YCHUC

73 ||[[Beruncienne 00bEMOB TEJ € TIOMOIIBIO OMPEACIEHHOIO HHTErpaa. 1 BBEJIATE BBEJIMTE 06.03
3HA4YCHUC 3HA4YCHUC

O6béM KoHyca]]




No Tema ypoxka KonuuectBo wacos Hata DNeKTpoHHbIE U(POBEIC
o/ Beero|| Koutponbsie || [paxtiueckue || A3YICHHA || 00pasoBatenbHbIe pecypest
paboThI paboTheI
74 | [[Tnourazn GOKOBOH 1 MOJHOM NOBEPXHOCTH KOHYca]] 1 BBE/IUTE BBE/UTE 11.03
3HA4YCHUC 3HA4YCHUC
75 |[[CTepeoMeTpHUYECKUE 3a]a41, CBA3AHHBIC C BBIYHCICHUEM 00hEMOB 1 BBEJUTE BBEJIUTE 12.03
HHHHHHpa,KOHycaH 3HaA4YE€HUE 3HaA4YE€HUE
76 |[[[TIpuksiaanbie 3amaun 1o Teme "OO0bEMBI U TUTONIAAM TOBEpXHOCTEH Ten"]] 1 BBEJUTE BBEIMTE 13.03
3HA4YCHUC 3HA4YCHUC
77 |[[O0BéM 11apa u mapoBoro cekropa. Teopema 06 00bEMe mapa. ITomans 1 BBEJIUTE BBEJIUTE 18.03
chepsl. CTepeoMeTprudecKue 3a1a9u, CBI3aHHBIC C BEIYUCICHHEM 00bEMOB 3HA4CHHC 3Ha4CHUE
1mapa, IapoBOro CErMeHTa M 1apoBOro cekropal|
78 |[[[[Ipukmagubie 3amaun 1m0 TeMme "OO0bEMBI TEN", CBI3aHHBIE C 00BEMOM 1 BBCIIUTC BBEJIMTE 19.03
mapa ¥ miomazsio chepbl. COOTHOMIESHUS MEXK Ty TIOMIAISIMH SHAICHUE 3HAYCHHE
MTOBEPXHOCTEH U 00bEMaMH MOTIOOHBIX Te] |
79 | [[TIomoGHBIE Tena B MpocTpaHcTBe. Mi3MeHneHne 00bEMa IpH 10 100HH. 1 BBEUTE BBEJIUTE 20.03
CrepeomeTpHuyuecKHe 3a]1a4H, CBI3aHHbBIC C BRIYUCICHUEM 00bEMOB TEI U SHAYCHHE 3Ha4CHHC
TJI01IA1eH TOBEPXHOCTEH ||
80 |[[KouTpombHas padota "[lomany moBepxHOCTH U 00bEMBI KpyTibix Ten"]] || 1 1 BBE/IUTE 25.03
3HAYCHUC
81 |[[ABmxenus mpoctpancTBa. OToOpaskeHus. J|BrkeHNs U paBeHCTBO Quryp. | 1 BBEJIUTE BBEJIUTE 26.03
OO61mue cBoicTBa IBUKECHHI] | 3HAYCHUE 3HaYCHUE
82 ||[[Buasl ABMOKEHHIT: TapaUICIbHBIN IEPEHOC, IIEHTPaIbHAs CHMMETPHS, 1 BBEJIUTE BBE/INTE 27.03
3epKaJibHasi CUMMETPUS, IIOBOPOT BOKPYT NPsAMOiA]] 3HA4CHUE 3HAYCHHEC
83 |[[IIpeobpazoBanust mogobust. [Ipsimast u cepa Ditnepal] 1 BBCIUTE BBCIUTE 08.04
3HAYCHUC 3HAYCHUC
84 |[[TeomeTpuyeckue 3a1a4n Ha IPUMEHEHHE JIBUKEHUS | | 1 BBE/IUTE BBE/IUTE 09.04
3HA4YCHUC 3HA4YCHUC
85 |[[KouTponbHas padota "Bektopsl B mpocTpancTse']] 1 1 BBCJIUTC 10.04
3HA4YCHUC
86 |[[O60o61matomee mopropenre 11 noHaTHil u MeTo0B Kypca reomerpun 10— | 1 BBC/IHTC BBE/IUTE 15.04
3HAYCHUC 3HAYCHUC

11 xnaccoB, cucremaru3anus 3HaHui: "[lapaniensHOCTh MPSAMBIX U
IJIOCKOCTEN B MpocTpaHcTBe' ||




No Tema ypoxka ‘ KonuuectBo wacos Hata DNeKTpoHHbIE U(POBEIC
o/ Beero|| Koutponbsie || [paxtiueckue || A3YICHHA || 00pasoBatenbHbIe pecypest
paboThI paboTHI
87 |[[O6o6maromee moBTopenue 11 moHsTHil 1 MeTO0B Kypca reometpun 10— || 1 BBC/IUTE BBE/IUTE 16.04
11 kiaccoB, cucreMarusanus 3HaHuil: "Bektopsl B mpocTpancTee' ]| SHAUCHHEC SHAUCHHEC
88 |[[O6061atoiiee moproperue 11 noHsTuii u Meto0B Kypca reomerpun 10— | 1 BBE/IUTE BBE/IUTE 17.04
11 kiaccoB, cucreMaru3anus 3HaHuil: "BekTopsl B mpocTpancTee' ]| SHASCHME SHASCHME
89 |[[O6o6maromiee moBTopenue 11 moHsTHil 1 MeTO0B Kypca reometpun 10— || 1 BBE/UTE BBE/IUTC 22.04
11 xnaccoB, cucremaru3anus 3HaHui: "OO6beM MHOrorpaHHuka' || 3HaYCHUC 3Ha4uCHUC
90 |[[Obo6mmaroniee moBTopenue 11 moHATHI 1 MeTOJIOB Kypca reomerpuu 10— || 1 BBE/IUTE BBE/UTE 23.04
11 xsaccoB, cucremaru3anus 3HaHuii: "OO0ObeM MHOrorpaHHuka'"|] SHAHuCHHC SHAYCHHC
91 |[[O606wmatoiiee moBroperue 11 monsTuii u Meto0B Kypca reomerpun 10— | 1 BBCAHUTE BBEJIUTE 24.04
11 xmaccoB, cuctemaTusanus 3Hanui: "[1nomaam moBepXHOCTH U 00BEMBI 3HA4YCHUC 3Ha4CHHUE
Kpyribix Ten'"|]
92 |[[Obo6mmaroniee moBTopenue 11 MoHATHI 1 MeTOZIOB Kypca reomerpuu 10— || 1 BBE/IUTE BBE/UTE 29.04
11 xmaccoB, cucremaTusanus 3Hanui: "I1nomanym moBepXHOCTH U 00BEMBI 3HA4ICHMC 3Ha4CHUE
Kpyribix Ten'"]]
93 |[[[MroroBas KOHTpOJbHAs paboTa]] 1 1 BBE/IUTE 30.04
3HAa4YCHUC
94 |[[UroroBas KOHTpOJbHAs paboTa]] 1 1 BBE/UTE 06.058
3HAa4YCHUC
95 |[[TToBTOpEHHE, 060OIICHUE U CUCTEMATH3AIUs] 3HAHHIA | | 1 BBE/IUTE BBE/IUTE 07.05
3HA4YCHUC 3HA4YCHUC
96 |[[McTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B PA3BUTUH 1 BBC/IMTE BBEIUTE 08.05
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT 1] ] 3HA4CHUE 3HA4CHUE
97 ||[[McTopus pa3BUTHSI CTEPEOMETPUM KaK HayKH U €€ POJib B pa3BUTHU 1 BBEJIUTE BBEJIUTE 13.05
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT 1| ] SHAYCHHC SHA9CHHE
98 |[[Mcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH 1 BBEJIUTE BBCIUTE 14.05
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT 1| ] SHAYCHUE SHAYCHUE
99 |[[McTopust pa3BUTHsI CTEPEOMETPUH KaK HAYKH U € pOJib B pa3BUTHU 1 BBEIUTC BBCJUTC 15.05
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHUI |] SHA9CHUEC SHA9CHNEC
100 |[[[McTopus pa3BUTHS CTEpPEOMETPUH KaK HAYKU U €€ pOJb B Pa3BUTHH 1 BBE/INTE BBCIIUTE 20.05
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH || 3HAYCHUC 3Ha4CHUE




No Tema ypoxka KonuuectBo wacos Hata DNeKTpoHHbIE U(POBEIC
o/ Beero|| Koutponbsie || [paxtiueckue || A3YICHHA || 00pasoBatenbHbIe pecypest
paboThI paboTheI
101 |[[McTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B Pa3BUTHH 1 BBE/IUTE BBEJIUTE 21.05
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH || SHA9CHMEC SHA9CHNE
102 |[[McTopus pa3BUTHSI CTEPEOMETPUH KaK HAYKU U ¢€ POJIb B PA3BUTHH 1 BBE/IUTE BBE/IUTE 22.05
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH || 3HA4CHUE 3HA1CHUE
|I[o6aBI/ITL CTPOKY
(OBLIEE KOJJMYECTBO YACOB 10 [IPOTPAMME | 102 | 8 [ 0 [
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