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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpPMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IIMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  OOecCledYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TIE€OMETpUM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dopMUpOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOIOTPaHHUKMA M Te€Ja BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BexTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IPOrpaMMBbl, pacHpeleEHHBIM IO ToJAaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHrEeM TIPUHITUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanuu  oOy4eHHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

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

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



COAEPXKXAHUE OBYUEHUA
11 KJIACC

Tena Bpamenust

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTb, KOHUYECKAs TMOBEPXHOCTb,
chepuueckas MOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpalieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacrnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. HM3o0pakenue Tten
BpamieHus: Ha TIockocTh. Pa3Béprka mumuHApa U KoHyca. CuMmMerpus chepsl U
miapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPU3MBbl, HWIUH]IpA, MUpaMuIbl U KoHyca. OO0bEM 11apa U 1M1apoBOro
CErMeHTa.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
HWJIMHAP, OINHCAaHHAas OKojo muiuHapa. Ilepeceyenne cdeppl u  1mapa c
miockocThio. Kacanuwe miapa u cdepsl miaockoctbio. [loHSITHE MHOrOrpaHHHKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAaIlCHUS.

[Tno1mans MOBEPXHOCTH IUIMHAPA, KOHYyCa, IUIONaaAb chepsl U e€ yacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, roMmoreTusi. Pemienune 3amay Ha
MJIOCKOCTH € UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIICHUS: CEUEHUs LIIIMHAPA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHUIO U MIPOXOSIINE Yepe3 BEPIIUHY), CCUCHUS I11apa, METOAbl TOCTPOCHUS
CEUEHUM: METOJ| CIIeI0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ TIepeHoca
CEKyLIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopet B mnOpoctpanctBe. Omnepauuu HaJa BeKkTopamu. BekTopHoe
yMHOXeHHUE BeKTOpoB. CBOMCTBa BEKTOPHOTO yMHOXeHUs. [IpsimoyronbHas
cucTteMa KoopauHaT B mpoctpancTBe. Koopaunatel Bektopa. Pa3ioxkeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHH T'€OMETPUUYECKUX
3a1ad.

JIBUKeHHsI B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. [[BUKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauIeNIbHBIA TEpPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajlbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus mogodus. [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(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3ajgadu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIlecca, a TaKXKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHYOPMAIMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jMdMe U CXOJCTBO MO3UILIMHA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlN U OCOOEHHOCTEN ayAUTOPHH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpMBl» W UHBIE), BBIIOJHATH CBOIO YacTh pabOThl MU
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 11 kiacca oOyJaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH TOHSITHSIMH, CBS3AHHBIMH C IUJIMHAPUYECKOH,
KOHHYECKOH M CHEpUUYSCKOM TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
TTOJTYYCHHUS;

e ONEPHPOBATH MOHATUAMH, CBI3AHHBIMU C TEJIaMHU BPAIICHUS: TUIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

e pacmo3HaBaTh Teia BpamieHWs (UUIUHAP, KOHYC, cdepa W Mmap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

e KJIACCHU(PUIMPOBATH B3aUMHOE PACIOJIOKEHHE CPephl U MIOCKOCTH;

e BBIYUCIIATh BEJIUYMHBI 3JEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUS,
O00BEMBI W TUIONIAA TIOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJ BpAIICHWS,
TEOMETPUUYECKHUX TEN C TPUMEHEHUEM (HOpMYIT;



CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBS3AaHHBIMA C KOMOWHAIMSIMU TEJ
BpaIieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAILICHHS;

BBIYHCIIATh COOTHOIICHHSI MEXIY IUIOMIAISIMU TOBEPXHOCTEN U 00bEMaMu
IIOJOOHBIX TEN;

n300paxarh H3ydaeMble (UTYpPBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJI BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTexKax U pUCYHKaX;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEPAllUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pelaTbh reOMEeTPUUYECKUE 3a7a4l Ha BBIUUCICHHUE YIJIOB MEXIY MPSMbIMU
U TUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[E€JIOM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOIO METO/1a MIPU PELIEHUU;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

BBITIOTHATh M300paXK€HUsT MHOTOTPAHHUKOB UM TeJ BpAIlCHUS MpHU
[apaJUICIIbHOM  IIEPEHOCE, LUEHTPAIBHOM CHUMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BPAILECHUS: CEUYCHUS LWIMH]IPA
(mapayienbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYca (MapaliiebHbIe
OCHOBAHUIO M TIPOXOJSAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHHS CEUEHW: METOA CIEAOB, METO]
BHYTPEHHETO IIPOECKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

MPUMEHSTh TeoMeTpuYecKre (AKThI ISl PElIeHUsS CTEPEOMETPUYECKUX
3a/lay, MPEANOJaralolMX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBUS
IIPUMCHEHHUS 3/I1aHbI B SIBHOM 1 HESIBHOM (hopme;

pemaTh 3ajlaud Ha JIOKa3aTeJbCTBO MAaTEMAaTHYECKUX OTHOUIEHUW U
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

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

NPUMEHSTh  TOJYYEHHbIE 3HAaHUA HAa  MOPAKTUKE:  CpPaBHUBATb,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYyaI[UU, IPUMEHSTh U3YYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOWUCKA  PELICHUs



MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MpPOOJIEMBI,  MOAEIMUPOBATH
peanbHble CUTyalldd Ha SI3bIKE F€OMETPHUH, HCCIEI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHH U TEOpEM,
anmapata anreOpbl, peuiaTb MPAaKTUYECKUE 3aJayd, CBS3aHHBIE C
HaXO0XJIEHUEM T€OMETPUUYECKUX BEJINYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTAaBHOM YacTu (PyHAAMEHTA pPa3BUTHUS TEXHOJIOT M.



11 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumenoBanue
(uudposbie)
n/ pasaesioB U TeM Konrpoubnsl | IlpakTHyecku
Bcero o0pa3oBaTe/ibHbIE
n NnporpaMmMsl e padoThbI e padoThbl
pecypcsl
1 AHanmuTaueckas 15 1
reoOMEeTpuUs
IToBTOpEHME,
5 o0o0mieHne u 15 1
cHUCTEMaTH3aIUs
3HAHUM
3 O0BEM 17 1
MHOTOI'PaHHHUKA
4 Tena BpaieHus 24 1
ITmomraan
5) MMOBEPXHOCTHU U 9 1
00BEMBI KPYTJIIBIX TET
6 JBrxeHus 5 1
IToBTOpEHME,
7 o0o011eHue u 17 )
CHUCTEMaTH3aITUs
3HaAHUU
OBUIEE KOJIMYECTBO
YACOB I10 102 8 0
I[TPOT'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bce
ro

KonTpoan
Hble
padoThI

IIpakTnyec
KHe padoThl

DJIEeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibH
ble pecypchl

[ToBTOpEHME TEMBI
"Koopaunatel BeKTOpa Ha
IUIOCKOCTH U B
npocTtpascTae”

[ToBTOpEHME TEMBI
"CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"BeruncieHue yria Mexy
BEKTOPAMH B
npocTpaHcTae”

IToBTOpPEHME TEMBI
"VpaBHEHHE TPSIMOH,
MIPOXOMAIIEH Uepes3 aBe
TOYKH"

YpaBHEHME MJIOCKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHHUE
MJIOCKOCTH B OTpE3Kax




BekropHoe npousseneHue

JInneliHbIe HEPABEHCTBA,
JIMHEHHOE
IIPOrpaMMHUpPOBaHUE

JIuHeitHble HEpaBEeHCTBA,
JIMHEHHOE
porpaMMHUpPOBaHUE

10

AHaJINTUYECKUE METO]IbI
pacuéra yria Mexay
IpSMBIMU B
MHOTOTpaHHHKaX

11

AHaJINTUYECKUE METOIbI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHHUKaX

12

®opmyna pacCTOSHHUS OT
TOYKH JI0 TJIOCKOCTHU B
KOOpJMHATax

13

HaxoxeHue paccTossHUn
OT TOYKH JI0 IUIOCKOCTH B
Kyoe

14

Haxoxnenue paccrosHuit
OT TOYKH JI0 INIOCKOCTH B
MIPAaBWIbHON IUPaMHUJIE

15

KonTponbhas pabota
" AHaTUTHYECKas
reoMerpust"

16

Ceuenns




MHOTI'OT'paHHUKOB:
CTaHJApTHBIC
MHOTI'OI'paHHHUKH

17

Ceuenns
MHOTOTPaHHUKOB: METOJ]
CJIENOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaH/IApTHBIE IUIOCKOCTH,
MepeceyeHus MPSIMbIX U
MJIOCKOCTEH

19

[TapamienbHbIE IPSIMBIE U
IUIOCKOCTH: NapaJuleIbHbIE
CeueHMs

20

[TapamienbHbIE IPSIMBIE U
TUIOCKOCTH: PACUYET
OTHOUIEHUI

21

[TapamienbHbIE IPSIMBIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIUBAOIIUMHUCA
MMPpAMBIMHA

22

[IepnieHauKynsIpHBIE
MPSIMBIE U TUNIOCKOCTU:
CTaHJapTHbIE Napbl
MEePIEHANKYIJISIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETpUU
MHOI'OI'PAaHHUKOB




23

[IepnieHquKynsApHBIC
IPSIMBIE U TUNIOCKOCTH:
TeopeMa O TPex
NEPIICHIUKYJIIIpax

24

[IepnieHquKyIspHBIE
IPSIMBIE U TUIOCKOCTH:
BBIUNCJICHUS [UIVH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB,
dbopMyIbI 1S TLTOIACH,
COOOpakeHHS TI0100US

26

[ToBTOpenue: momanu
MHOTI'OYTI'OJIbHUKOB,
(bopMyIbl IS IUIOIIAEH,
co00paxeHus moao0us

27

[ToBTOpenue: miomanu
MHOT'OYTI'OJIbHUKOB,
(bopMyIbl IS TUIOIIAEH,
Co00paxeHus moao0us

28

IInomanu ceuenuit
MHOTOTPaHHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
CO00paxKeHus Moa00us

29

IImomaay ceuenunit
MHOT'OTPaHHUKOB:
IJIOIA I TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTu,




CO00paxKeHus MOJ00us

30

KontponpsHas padora
"I[loBTOpEHue:
MHOTOT'PaHHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

31

O0BéMm Tema. O0beM
IPSIMOYTOJIBHOTO
napaiesienumea

32

3anauu 00 yBOEHUHM KyOa,
0 KBajpaTtype Kyba; o
TPHUCEKLIUH yTiia

33

CrepeomeTpuiecKue
3a/1a4M, CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napasureNieurne/a

34

[Tpuxnanueie 3ama4w,
CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napasuresieumne/a

35

O0BEM MPSAMON TPU3MBI

36

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
IIPSAMOM TIPU3MBI

37

[Ipuknannelie 3a1a4w,
CBSI3aHHBIE C O0BEMOM




IIPSAMOM TIPU3MBI

38

Beruucinenue 00bEMOB TEIT

C IIOMOIIIbIO
ONPEAEIEHHOTO
uaTerpaa. OobéM
HAKJIOHHOM MPU3MBbI

39

Beruucinenue 00bEMOB TENI

C TIOMOUIBIO
OIPEIEIIEHHOTO
uHTerpana. O6uém
TUPaMUJIBI

40

dopmyna o0bEMa
nupaMuibl. OTHOLLIEHHE
00BEMOB MUpaMuUf ¢
0o0IIUM YTIIOM

41

®dopmyna 00bEMa
nupaMuibl. OTHOLLIEHUE
00BEMOB MHUpaMUJ ¢
O0IIUM YTIIOM

42

Crepeomerpuueckue
3aJ1a4M, CBSI3aHHbBIC C
00BEMaMH HAKIIOHHOH
MIPU3MBI

43

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
00BEMamMH MUpaMUIbI

44

[TpuknagHeie 3a1a4u 10O
teme "OOBEMEI Te",




CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPHU3MBI

45

[Ipukitaguele 3ana4u 10
teme "O0béMbI TEN",
CBSI3aHHBIC C 00BEMOM
TTUPAMHU/TBI

46

[Tpumenenne 00HEMOB.
Brluncnenue pacctossHus
J10 IIJIOCKOCTH

47

KonTponbHnas padbora

"O0bEéM MHOTOrpaHHUKA"

48

[Mununaapuyeckas
IIOBEPXHOCTb,
oOpasyromue
LHUJIMHIPUYECKOU
MOBEPXHOCTHU

49

Humuuap. [psamon
KpYTOBOM LIUIUHP.
Ilnomaae moBepxHOCTH
LHWIMH]Ipa

50

Konnueckast moBepXHOCTb,
00pa3yromine KOHNIeCKOM
noBepxHocTu. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO,
napaieIbHOM IIOCKOCTH
OCHOBAHUA

52

Y ceu€HHBI KOHYC.




N300pakeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

53

[Tnomaae GokoBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTU KOHYCa

54

[Tnomaae GokoBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTH KOHYyCa

55

Crepeomerpuueckue
3a/1a4M Ha JJOKA3aTeJIbCTBO
1 BBIYUCIICHUC,
MIOCTPOEHUEM CEUEHU I
LUIMHApPA, KOHyca

56

Crepeomerpuueckue
3a/1a4M Ha JJOKA3aTeJIbCTBO
1 BBIYUCIICHUC,
MMOCTPOEHUEM CEUECHUH
LWIMH]pA, KOHYyCca

S7

IIpuxnanHeie 3a1a4uu,
CBSI3aHHBIE C [IUIUHIPOM

58

HpI/IKJ'IaI[HBIe 3aJa4u,
CBA3aHHBIC C TUJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
11apa ¢ miIocKOCThIO.
Kacanue mapa u cepst
IIJIOCKOCTBIO. B n
n300pakeHue mapa




61

[lepeceuenue chepsl u
rapa ¢ TIOCKOCThIO.
Kacanwue mrapa u cdepsl
TUIOCKOCTBI0. By
n300pakeHHE 1mapa

62

YpaBuenue chepsl.
[Tnomane chepol u e€
JacTen

63

Cummerpus chepsl u
mapa

64

Crepeomerpuueckue
3aJa4u Ha JJ0Ka3aTelbCTBO
Y BBIYHCIICHUE, CBSA3aHHBIC
co cepoii u mapom,
MOCTPOCHUEM MX CCUCHHI
IUIOCKOCTBIO

65

Crepeomerpuueckue
3aJ]a4M Ha JOKa3aTeIbCTBO
Y BBIYUCIICHUE, CBSI3aHHBIC
co chepoii u mapom,
IIOCTPOCHHEM HX CEYEHHH
TUTOCKOCTBIO

66

[Mpuknagueie 3agaymn,
CBsI3aHHBIE CO cpepoii U
apoM

67

[ToBTOpEHME: OKPYKHOCTH
Ha IJIOCKOCTH,
BBIYKCIICHUS B
OKPY>KHOCTH,




CTaHJapTHBIC TO00US

68

Pasznnunble koMOMHALIMT
TEJ BpaIICHUS U
MHOTOTPaHHUKOB

69

3amaun o TeMme "Tena u

MOBEPXHOCTHU BpalleHus'

70

3amaun o TeMme "Tena u

IMOBCPXHOCTH BpaH_IeHI/IH'

71

KonTponbnas pabora
"Tena ¥ MOBEPXHOCTH
BpaieHus"

72

O0béM HuIMHIpA.
Teopema 06 00bEME
IPSIMOTO LIUWJIAHAPA

73

Brruuciienne 006MOB Tel
C ITOMOIILIO
OIPEICIIEHHOTO
unTerpana. O6sEM KoHyca

74

ITimomaau OOKOBOI 1
IIOJIHOM ITOBEPXHOCTH
KOHYyca

75

CrepeomeTrpuueckue
3a/1a4M, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BLEMOB
[IWIHH]IPA, KOHYyCa

76

[Ipuknanuelie 3aqa4n 1Mo
teMme "OOBEMEI 1
TJTOMIAAN TOBEPXHOCTEN




"

TCII

77

O0bEM 11apa U LapoBOro
cektopa. Teopema 06
00béme mapa. [nomanp
cdepsl.
Crepeomerpudeckue
3a/1a4M, CBSI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB
mapa, IapoBOro CerMeHTa
U IIAPOBOTO CEKTOpa

78

[TpuknagHble 3a1a49H 110
teme "O0bEMBI TEN",
CBSI3aHHEIC C 00BEMOM
nrapa ¥ Iiomaapio cepesl.
COOTHOIIEHUS] MEXKTY
TJIOIIA MU
MMOBEPXHOCTEN U
00bEéMaMH MMOJOOHBIX TEIl

79

ITomoOHBIE TENA B
npoctpaHcTse. M3menenue
00BbEMa 1pu mMoA00uH.
CrepeomMerpuueckue
3a/1a4M, CBSI3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
TeJI ¥ IUIoIaaei
[IOBEPXHOCTEN

80

KonTtponbHas padora
"ITnomany NOBEPXHOCTH U
00BEMBI KpyTJIbIX TEn"




81

JBH>KEHUS MPOCTPAaHCTBA.
OrobOpaxkenus. [[BrkeHus
U PaBEHCTBO GUryp.
OO0mue cBoicTBa
IBIDKECHUN

82

Bune! nBuxeHunii:
napajuleIbHbIN MTEPEeHOC,
LIEHTpAJIbHAsl CAMMETPHS,
3epKajJbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM

83

[IpeoOpazoBanms
nono6wus. [Ipsmas u chepa
Oitnepa

84

FGOMeTpI/ILIGCKI/Ie 3aJa4u
Ha IIPUMCHCHHC IBUKCHUA

85

KonTponbnas pabora
"BekTopsl B
npocTpaHcTae”

86

O06o0maroree
noBTopenue 11 mouaTuii u
METOJIOB Kypca reOMeTpuun
10-11 xmaccos,
CUCTEMAaTH3alMs 3HAaHUI:
"ITapanienbHOCTb NPSMBIX
U IJIOCKOCTEN B
npocTpaHcTae”

87

Ob6o6maroree
noBTopenue 11 nouaruii u
METO/IOB Kypca FreOMETpUU




10-11 xmaccos,
CUCTeMaTH3allus 3HaHU:
"BekTopsbl B
npocTpaHcTse"

88

Ob6o6maromee
noBtopenue 11 nonaruii u
METOJIOB Kypca reOMeTpuun
10-11 xmaccos,
CUCTeMaTH3aIlus 3HAaHU:
"BekTopsl B
npocTtpascTae”

89

Oo6o061maro1ee
noBtopenue 11 nouaruit u
METO/IOB Kypca T€OMETpUU
10-11 xmaccos,
CHUCTEeMaTU3alrs 3HAHUI:
"O6beM MHOTOrpaHHUKA"

90

O06o0maroree
noBTopenue 11 mousaTuii u
METO/IOB Kypca reOMETpUH
10-11 xmaccos,
CUCTeMaTH3aIlus 3HAaHU:
"O6beM MHOTOrpaHHuka"

91

O06o0maroree
noBtopeHue 11 nmonaruii u
METOJIOB Kypca reOMeTpuun
10-11 xmaccos,
CUCTEMAaTH3alMs 3HAaHUM:
"ITnomany NOBEpXHOCTH U




00BEMBI KpyTJbIX TEN"

92

O6oOmaroree
noBTopenue 11 nmousaruii u
METO/IOB Kypca T€OMETpUU
10-11 xmaccos,
CHCTEMAaTU3aLMs 3HAHHUI:
"[Loniaau MoBEepXHOCTH U
00BEMBI KPYTIIBIX TEM"

93

Hrtorosast KOHTpoOJIbHASA
pabora

04

Hrorosast KOHTpoOJIbHASA
pabora

95

[ToBTOpEeHME, 0000IIEHNE
U cUCTeMaTu3alus 3HaHui

96

Hcropus passurus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHUU
COBPEMEHHBIX
VHKEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

97

Hcropus pazsurus
CTEPEOMETPUHN KaK HAyKH
U €€ poJib B pPa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI




98

Hcropus pazsurus
CTEPEOMETPUH KaK HayKu
U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pa3BuTus
CTEpEeOMETPUU KaK HAyKu
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

100

Hcropus pazsurus
CTEPEOMETPUHN KaK HAyKH
U €€ poJib B Pa3BUTHH
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH
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Hcropus passurus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
VH)KCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

102

Hctopus pa3BuTHs




CTEPEOMETPUH KAaK HAYKH
1 €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. ['eomeTpus; yriayosnenHoe o0ydenue, 10 kinace/ Mep3nsik AL,
Homuposckuii [I.A., ITonsikoB B.M.; nox penakuueit [Togonsckoro B.E.,
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCThIO M3 1aTeNbCKHM IIEHTP
«BEHTAHA-T'PA®»; Axunoneproe o6mectBo «M3natenbcTBo
«IIpocBenieHue»
METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
KoHnTtposbHbie paboTh
IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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