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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpust sBiIsA€TCA OOHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro O0OILero
o0pa3oBaHHusA, TaK Kak O0O0ECHEeYMBAET BO3MOXKHOCTb HM3YYEHHS JHUCLUUIIUH ECTECTBEHHO-
HAay4YHOW HAIIPAaBIEHHOCTH W MPEAMETOB T'yMaHMTapHOro mmkia. [lockonbky sormdeckoe
MBbIIIJIEHUE, (opMUpYyEeMOe MPU H3YYEHUH OOYyYarOIMIMMHCS TMOHSATUWHBIX OCHOB T'€OMETPHH,
IIPU J10KA3aTEJIbCTBE TEOPEM M IMOCTPOCHUHN LEMOYKHU JIOTUYECKUX YTBEPKACHUMN NPU PELIEHUN
F€OMETPUYECKUX 3aJa4, YMEHHME BBIJBUTaTb W ONPOBEPraTh T'MIIOTE3Bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS MIPU PEIICHUH 3a]a4 €CTECTBEHHO-HAYYHOTO LHMKJIA, B YACTHOCTU (PU3UYECKUX
3az1ad.

Lens ocBoeHus mporpamMmbl yueOHOro Kypca «l'eomeTpusi» Ha yriyOJIEHHOM YpOBHE —
pa3BUTHE WHIUBUIYAJIbHBIX CIIOCOOHOCTEN OOydYaromMXCS NPU HU3YyYEHUU TE€OMETPHUH, Kak
COCTaBIIAIOIICH MpeaMeTHON obnactu «MatemaTuka U MH(pOpMaTHKa» uepe3 oOecredyeHue
BO3MOXHOCTH MPUOOPETEHUsI U UCIOJb30BaHUS Oojee TIyOOKHX Te€OMETPUYECKUX 3HAHUU U
JNeUCTBUH, CIEM(PUUYHBIX T€OMETPUU, U HEOOXOAUMBIX MJisl YCIEIIHOTO MPO(EeCCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpropuTeTHBIMU 3a/la4aMu Kypca F€OMETPUU Ha YITyOJIEHHOM YPOBHE, PaCIIMPSIOIMIUMHU
U YCUJIMBAIOIIMMHU Kypc 6a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHue TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOW KYJIbTYypbl U
(dbopMHpOBaHUE OCO3HAHUS B3AMMOCBSI3U FEOMETPUU C OKPY>KAIOIIUM MHPOM;

(opMupoBaHUE TNPEACTABIECHUS O NPOCTPAHCTBEHHBIX (QUIypax KaK O BaXXHEHIINX
MaTEMaTUYECKUX MOJENAX, IO3BOJSIONIMX OIHCHIBATH W HM3y4aTh pPA3HbIC SIBICHMS
OKpY’KaloIllero MuUpa, 3HaHWE MOHATUHHOrO anmnaparta mno paszneny «CrepeomeTpus» y4eOHOTO
Kypca Fr€eOMETpPHUH;

(opMupoBaHUE YMEHUS BJIAJIETh OCHOBHBIMU MOHATUSIMHU O IMPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMHU CBOMCTBaMHM, 3HaAHHME TeOpeM, (HOpPMYNI MU yMEHHE HX NPUMEHATb, YMEHHUS
JI0Ka3bIBaTh TEOPEMBI U HAXOAUTh HECTaHIaPTHbBIE CIIOCOOBI pelleHUs 3aay;

(opMupoBaHUE YMEHHUS pacllO3HaBaTh Ha YEPTEkKax, MOJAENAX U B DPEAJbHOM MHUpE
MHOTOI'PaHHUKH U TeJIa BPAllCHNsI, KOHCTPYUPOBAaTh FT€OMETPUUYECKHE MOJEIIH;

dopmupoBanue ITIOHUMAaHMS BO3MOKHOCTH AKCUOMaTUYECKOI0 IIOCTPOCHUSA
MaTeMaTUYECKUX TEOpHi, (OpMUPOBAHUE MOHUMAHUS POJM AKCHOMATUKH MpPHU MPOBEACHUU
pacCyXICHUM;

(GopMupoBaHUE YMEHHUS BIaJETh METOAAMH JIOKa3aTeJbCTB W AJITOPUTMOB pEIICHUS,
YMEHHs UX IPUMEHATh, MPOBOJAUTH JOKA3aTENIbHBIE PACCYKACHUSA B XOIE pPEUICHUs
CTEPEOMETPUUYECKUX 3aJad M 3aJad C [PaKTUYECKUM COJEepKaHHeM, (OpPMHpPOBAHUE
NPEACTaBICHUs O HEOOXOJUMOCTH JIOKA3aTEIbCTB IMpU OOOCHOBAaHUM MAaTEMATHYECKUX
YTBEPKIAEHUN U POJIM AKCHOMATHUKH B IIPOBEIECHUH ACAYKTUBHBIX PACCYKICHNN;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIJICKTYyaJbHBIX W TBOPYECKHX CIIOCOOHOCTEN
oOy4arommxcs, I03HABATEIbHOW AaKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHMM, KPUTHYHOCTH
MBIIUIEHUS, UHTEPECA K U3YUEHUIO T€OMETPUN;

(¢popMupoBaHue (DYHKIMOHAIBHONH TI'PAMOTHOCTH, PEJIEBAHTHON TI'€OMETPUU: YMEHHUS
pacno3HaBaTh MPOSIBICHUS TIE€OMETPHUUYECKUX IMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX KU3HEHHBIX CUTYalUsIX U MPU U3YYECHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS



3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJAEIHUPOBAHUS pEalTbHBIX CHUTyaluH, HCCIEIOBaHUS
MOCTPOEHHBIX MOJIEJIEN, MHTEPIPETALUHU MTOJIYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIEpXKATEIbHBIMU JIMHUSIMH yueOHoro kypca «['eomerpusi» B 10-11
kiaccax siBnsatoTcsa: «lIpsiMble W TIOCKOCTH B TPOCTpaHCTBE», «MHOrorpaHHukmy, «Tena
BpalieHus», «BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/[BHXKEHUS B MPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHME «yMETh ONEPUPOBATH MOHATHIMU,
peJeBaHTHBIMU T€OMETPUH Ha yriayOséHHOM ypoBHE oOyuenus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJEp)KaTeIbHBIM JIMHUSAM Y4eOHOro Kypca, a (OpMUpOBAHHE JIOTMUECKHX YMEHUH
pacnpenensieTcss HE TOJIbKO M0 COJAEpKAaTeNbHBIM JHUHUSAM, HO M IO ToJaM OOy4YeHHs.
Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM  OCBOCHHS
®denepanbHOl paboyeil mporpamMmsl, paclpeeEHHbIM M0 TofaM 00y4YeHHs], CTPYKTYpHUPOBAHO
TakUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIpPOCAM OOydaroniuecs
oOpalaguch HEOJHOKPATHO. DTO TMO3BOJISIET OpPraHU30BaTh OBJIAJIEHUE T'€OMETPUYECKUMU
MOHATUSIMU M HaBbIKAMHU IOCJEJAO0BATEIbHO U TMOCTYMNATENIbHO, C COONIOACHUEM MpPHUHIIUIA
MPEEeMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIOYAaTh B OOU[YI0 CHUCTEMY TE€OMETPUYECKUX
Npe/ICTaBIeHU 00yJaroMMXCs, pacupss U yriryousis e€, o0pa3ys mpoYHble MHOKECTBEHHBIE
CBSI3H.

[lepexona kK U3y4EHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3aarh yciuoBus s auddepeHnnanuu oOydeHHs, MOCTPOCHUS WHAMBUAYAIbHBIX
oOpa3oBaTeIbHBIX MPOrpaMM, OOECHEYUTh YIIIYOJIEHHOE U3YYeHHE TEeOMETpPHH  Kak
COCTaBIIAIOIIEH yueOHoro nmpeamera «MareMaTukay;

MOJIFOTOBUTHh OOYYAIOMIMXCSI K MPOJOJDKEHUIO U3YUYEHUS] MaTeMaTHKU ¢ y4€ToM BBIOOpa
Oynyuel npodeccuu, odecrednBasi MPeeMCTBEHHOCTh MEXAY OOIIUM U TPOo(ecCHOHATBLHBIM
o0Opa3zoBaHUEM.

Ha wm3ydenue yueOGHOro Kypca «l'eoMmerpusi» Ha yriyO0ia€HHOM ypoBHE oTBoautcs 204
gaca: B 10 kimacce — 102 gaca (3 yaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B Hezemio).



COIJEPKXAHUE OBYUEHUA
11 KIJACC

TeJia BpalueHus

[lonsiTusi: tMIMHApPUYECKass MOBEPXHOCTh, KOHMYECKAash TOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, OOpasyrolue MoBepxHocTel. Tena BpalleHUs: UUIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnonoxxenue cepbl U MIOCKOCTH, KacaTellbHasl MIOCKOCTh K
chepe. M3oOpaxeHnue Ten BpalleHUs Ha IUIOCKOoCcTU. Pa3pépTka muauHIpa W KOHYcCa.
Cummetpus chepsl 1 mapa.

O6béM. OcHoBHBIE cBoOMcTBa 00bEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napaienenunena u ciuefactBus u3z He€. OObEM NMPSAMON U HAKIOHHOW MPU3MBI, HWIMHIAPA,
nupamMubl U KoHyca. O0BEM 11apa v apoBOTO CErMEeHTa.

KomOunauu Ten BpaiieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B IWJIMHID,
ONMMCaHHAs OKOJO IuMHipa. [lepecedenune cdepsl U mapa ¢ miockoctelo. Kacanue mapa u
cdepsl WI0CKOCThIO. [IoHATHE MHOTOTpaHHUKA, ONMMCAHHOTO OKOJIO cdepbl, cPepbl, BIMCAHHOIMI
B MHOTOTPAHHMK WJIU TEJIO BPAIICHUS.

[Inomaar MOBEPXHOCTH IMWIIMHIApA, KOHYyca, Iuiomanb cepsl u e€ yacteil. [logobue B
npoctpancTBe. OTHOmIEHHME OOBEMOB, IIIONMIAJEH TIMOBEPXHOCTEH TMOMOOHBIX  (uryp.
[IpeoGpazoBanue momoOus, romorerus. Pemienue 3amad Ha TJIOCKOCTH C MCMOJIB30BAHHEM
CTEPEOMETPUUECKUX METOIOB.

[locTpoeHne cedyeHWil MHOTOIPAHHUKOB M TEJI BpALICHUS: CEUYECHUS IWIMHApPA
(mapayienbHO M TEPIEeHIUKYJISIPHO OCH), CEUeHHs KOHyca (MapajielbHble OCHOBAaHUIO H
OPOXOJASIINE Yepe3 BEPIIMHY), CEYEHUs 1Iapa, METOAbl IOCTPOEHUS CEYEHUMN: METOJ CIEIOB,
METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IIEPEHOCA CEKYIIEN IITIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bexkrtopsl B ipoctpaHcTBe. Onepanuu Hajl BeKToOpaMu. BeKTOpHOE YMHOXEHNE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOKeHHs. [IpsiMoyroipHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunater Bexktopa. Paznoxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIN METO TPH
pEUIEHNN FeOMETPUUYECKUX 3a/1au.

JABUKEeHMSI B IPOCTPAHCTBE

JIBmwkenust mpoctpancTBa. OtobOpaxkeHus. J[BwkeHns u paBeHCTBO ¢uryp. OOmme
CBOWCTBA JBW)XEHUW. BUIBl NBMKEHUN: MapajuIeNIbHBIA NEPEHOC, LEHTPAIbHASI CUMMETPUS,
3epKalibHass CHMMETPHs, MOBOPOT BOKpyr mnpsiMoi. lIpeoOpazoBanms momobus. [lpsimas u
cthepa Ditnepa.



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHMUMA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJIHETO
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATDBI

1) rpaskaaHckoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTh TPaXJAAHCKOM TMO3ULMU OOyYaromlerocs Kak aKTHUBHOTO H
OTBETCTBEHHOI'0 4JI€Ha POCCHICKOTrO OOLIECTBA, MPEICTABICHUE O MAaTEMAaTHYECKUX OCHOBAX
(GYHKUMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, MpoLENyp Tpa)xJAaHCKOro o0IiecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOECHCTBOBATh C COLMAIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBUHU C X (DYHKIIUAMHU U Ha3HAUCHUEM;

2) maTpuoTHYeCKOe BOCIIMTAHHE:

c(OpPMHUPOBAHHOCTh POCCUMCKOMN IPakJaHCKONW MICHTUYHOCTH, YBAXKEHHS K MPOLLIOMY U
HACTOSIIIIEMY POCCUMCKON MAaTeMaTHKH, IEHHOCTHOE OTHOUIEHUE K JOCTUXKEHUSM POCCUHUCKUX
MaTEMaTUKOB M POCCHUHCKOM MaTeMaTHYeCKOW IIKOJIbI, MCIOJIb30BaHUE 3TUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTHX, chepax SKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME  JYXOBHBIX IIEHHOCTEM  POCCHIICKOr0  Haponaa, CcHOPMHUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEJICHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
NOCTH)KEHUN HAyKW M JIEATEIBHOCThIO YYEHOIO, OCO3HAHHME JMYHOIO BKJIaJa B MOCTPOECHUE
YCTOWYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE  OTHOUIEHWE K  MHpPY, BKJIOYas  OCTETHUKY  MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, peIIeHUuH, pacCyKIeHUH, BOCHPUUMYUBOCTbL K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTaAHKE:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITH MaTeMaTUYECKHE 3HAHUSI B MHTEpecax 3/I0pPOBOTO
u Oe3omacHoro o0Opasa »KW3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3II0POBBIO (30pOBOE
nuTaHue, CcOAMaHCHUPOBAHHBIM PEXUM 3aHATUNW U OTIbIXa, peryisipHas Quzndeckas
aKTUBHOCTH), (pU3MYEeCKOe COBEPIICHCTBOBAHUE IMPHU 3AHATUSAX CIIOPTHBHO-030POBUTEIHLHOMN
JESTENBHOCTHIO;

6) TpyaoBoe BocnuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HaHHE LIEHHOCTHU TPYAOJII00Ms, UHTEPEC K pa3IudHbIM cepam
mpoecCHOHaTbHOMN NEeITeTbHOCTH, CBI3aHHBIM C MaTEMaTUKOW U €€ TMPIIOKCHUSIMHU, YMCHHE
COBepIIaTh OCO3HAHHBIM BBIOOpP Oynymiedl mpodeccu W pean30BBIBATH COOCTBEHHBIE
’KU3HCHHBIC TIUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHYECKOMY OOpa30BaHUIO U
caMOOOpa30BaHUIO Ha MPOTSIKEHUM BCEM JKU3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHUIO B
pEelIeHNHU MPAKTUYECKUX 33/1a4 MAaTEMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh AKOJOTMYECKON KYJIbTYpbl, NOHUMAHHUE BIJHSHUSA COLHUAIBHO-
SKOHOMHMYECKUX IMPOLECCOB HA COCTOSHHUE MPUPOJHON M COLMAIBHOM Cpeabl, OCO3HAHHE
00aJbHOTO  XapakTepa  SKOJIOTMYECKHX  MpoOJieM, OpUEHTalusi Ha  [PUMEHEHUE



MaTeMaTUYECKUX 3HAHUU JJI PEelIeHHs 3a/1ad B 00JacTH OKPY’KaIOIIEH Cpeibl, INIAHUPOBAHKE
MOCTYIIKOB M OLEHKH X BO3MOXKHBIX NOCIECTBUN JUIsl OKPY>KarOIIeil cpe/ibl;

8) HeHHOCTH HAYYHOI'0 NTO3HAHMS:

Cc()OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKH U OOIIECTBEHHOW MPAaKTHKW, NIOHMMAaHUE MAaTeMaTHYECKON HAyKH Kak cepbl
YeJIOBEYECKOM JIeATEIbHOCTH, ATANOB €€ pa3BUTHS U 3HAYUMOCTH JUIsl Pa3BUTHSI LIMBUIIM3ALUHY,
OBJIaJICHUE S3BIKOM MAaTE€MaTUKU M MaTEeMaTHYECKOH KyIbTYpOHl KaK CpeICTBOM MO3HAHUS
MHpa, TOTOBHOCTb OCYIIECTBIATh HPOEKTHYIO M HCCJIEI0BATEIbCKYIO JIE€SITEIbHOCTh
MHIUBUIAYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTeJbHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble JJornueckue NecTBUA:

BBISIBJIATh W XapaKTEPH30BaTh CYIIECTBCHHBIC INMPU3HAKH MAaTEMaTHYCCKUX OOBEKTOB,
NOHSTHH, OTHOIICHWH MEXKAy TOHATUAMHU, (DOPMYyIUpPOBaTh OINPEACICHHUS IOHSATHM,
YCTaHABJIMBATh CYIICCTBEHHBIM MPU3HAK KJIACCHU(UKAIIMKM, OCHOBAHMS IS OOOOIICHUS WU
CpaBHCHUS, KPUTCPUH ITPOBOIMMOT'O aHAJIN3A;

BOCIIPUHHMMAaTh, (OPMYIMPOBATh M TPEOOPa30BBIBATH CYXKJICHHUS: YTBEPIUTCIbHBIC U
OTpUIaTEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITh MaTEMaTHYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpEUHUs B (hakTax,
JaHHBIX, HAOMIOJEHUSAX ¢  YTBEPXKICHUAX, TMpejiarat KPUTEPUH U1 BBISBICHUS
3aKOHOMEPHOCTEN 1 MPOTUBOPEUUH;

JIeNaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYEHHUH M0 aHAJIOTUH;

POBOAUTH CAMOCTOSTEIBHO J0KA3aTEIhCTBA MATEMAaTUYECKUX YTBEPKIACHUN (IIpsIMbIE U
OT TPOTHBHOTO), BBICTpAWBATh APTYMEHTAIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CIOCOO pemieHus y4eOHOM 3amaud  (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHusi, BBHIOMpAaTh Hambojee MOAXOMSIIMMA C YYETOM CaMOCTOSITENIBHO BBIJIEICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

MCITIOJIb30BaTh BOMPOCHI KaK MCCIE0BATEIbCKII HHCTPYMEHT MO3HAHMS, (DOPMYITUPOBATH
BONIPOCHI, (UKCHUPYIOIIHME MPOTHUBOpEUUE, MpoOJIeMy, yCTaHABIMBATh HCKOMOE U JIaHHOE,
(bopMHpPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UITNIO, MHECHHUE;

MPOBOJUTh CAMOCTOSITEIPHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIEAOBAHHUE II0
YCTAaHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SIBICHHS, MPOIECCA, BBISIBICHHUIO
3aBUCUMOCTEH MEXKIYy 00BEKTaMU, SBICHUSIMH, POIIECCAMU;

CaMOCTOATEIHHO (pOpMyIHpOBaTH 00OOIIEHNS W BBIBOJIBI 1O PE3yJbTaTaM MPOBEAEHHOTO
HAOJFOICHMSI, UCCIIEIOBAHUS, OIIEHUBATH JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTAaTOB, BHIBOJOB
" 0000IIEeHHI;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEAMOIOKEHUS O
€r0 Pa3BUTHUHU B HOBBIX YCIIOBHSIX.



Pabora ¢ undgopmanmeii:

BBISIBIISATH N€QUIUTH HHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX JIJIl OTBETA HA BOIIPOC U IS
peLIeHMs 3a]]a4H;

BbIOMpAaTh HMHPOPMALMIO W3 HCTOYHHUKOB PA3JIMYHBIX THUIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATh HHOOPMALMIO pa3IUYHbBIX BHUAOB U (opm
MPE/ICTaBIICHUS;

CTPYKTYpHpOBaTh  MH(pOpMAIMIO, TMPEeACTaBIATh €€ B  pa3inyHbIX  ¢opmax,
WTIOCTPUPOBATh TpaduuecKky;

OLICHMBAaTh HAAEKHOCTh HWH(MOpPMAIMM MO CaMOCTOSTENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJACHUS B COOTBETCTBUU C YCJIOBHUSIMU U IEJISIMU
oOl1IIeHMsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX
TEeKCTaxX, JaBaTh TOSICHEHUS IO XOJy pelIeHus 3aJlayd, KOMMEHTHUPOBATH TMOJYYCHHBIN
pe3yibTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJ1aeMOM TEeMbI, MPOOJIEMBI,
peraeMoi 3ajauu, BBICKA3bIBaTh WJIEW, HAICJICHHBIC HA IMOUCK PEIIEHUs, COMOCTABISATh CBOU
CYXXJICHHsI C CYXKJICHUSIMU JPYTUX YYaCTHUKOB JIHAJIOTa, OOHAPYKUBATh Pa3Inune U CXOJICTBO
MO3UIIUH, B KOPPEKTHOH hopMe (popMyIupoBaTh pa3HOIIACHS, CBOU BO3PAKECHUS;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3ajayd, SKCIIEPUMEHTA, HCCIEIOBAHUS, IPOCKTa,
CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Yy4€TOM 3ajJad TPE3CHTAIlUd |
O0COOCHHOCTEH ayJUTOPHH.

PeryiasiTuBHbIC YHHUBepCAJIbHbIE y4eOHbIE 1eHCTBUA

Camoopranusanus:

COCTaBIIATH IUIAH, AJITOPUTM pEIICHUS 3aJauyd, BHIOMPATh CIOCOO peHieHUs ¢ Y4ETOM
MMEIOIIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJ/Ib, SMOIMOHAJILHbI HHTEJJIEKT:

BIIAJICTh HABBIKAMH MMO3HABATEILHOMN pedeKcHH KaK OCO3HAHUSI COBEPIIAEMBIX JIEHCTBUM
U MBICIUTENBHBIX TMPOIECCOB, HX pPE3yIbTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJISI IPOLECca U PE3YJIbTaTa PEIICHNs] MAaTEMAaTUYECKOMN 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUW 33aJa4d, BHOCHUTH
KOPPEKTHUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWIEHHBIX OMIMOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OLICHUBAaThb COOTBETCTBHE pE3yjbTaTa MEJIHM U YCIOBHUSIM, OOBSICHATH MNPUUUHBI
JNOCTH>KEHUS WJIM HEJOCTUKEHUS pPE3ylbTaTOB MESATEIbHOCTH, HAXOAUTh OIIUOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MMOHUMATh U HCMOJb30BaTh MPEUMYILECTBA KOMAHIHON W UHAUBUIYAIBHOU pabOTHI Mpu
peuieHMd y4yeOHBIX 3aJad, OPUHUMATh I1eJdb COBMECTHON JEATEeIbHOCTH, IUIAaHUPOBATh



OpraHu3alri0 COBMECTHOM paboOThl, paclpeaessaTh BUIbl padoT, AOrOBapuUBATHCS, 00CYXKAATh
MPOIIECC U Pe3yybTaT paboThl, 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IpynmnoBbIX (hopmax paboThl (0OCYXIEeHHA, OOMEH MHEHUMH, «MO3TOBbIE
IITYPMbD» U HHBIE), BBINOJHATH CBOI YacThb padOThl U KOOPAMHHPOBATH CBOM JEHUCTBUA C
ApPYTMMHM YI€HAMH KOMAaH]Ibl, OLEHMBAaTh KayeCTBO CBOEro BKJIaJa B OOIMIMI HPOIYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOJICUCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 11 kinacca oOydaromuiicst HAy4UTCS:

CBOOO/IHO OMEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C IHJIMHAPUICCKON, KOHUYECKOU U
chepruecKoi MOBEPXHOCTAMH, OOBACHATH CIOCOOBI TIOTYUYCHHS;

OTIEPUPOBATh TMOHATUSMH, CBSI3aHHBIMH C TEJaMH BpAIICHHS: IHIUHAPOM, KOHYCOM,
chepoit u mapom;

pacno3HaBaTh Tesa BpalleHus (LWIMHAP, KOHYC, cdepa U 1map) U oObIACHATh CIOCOObI
TIOJTyYSHHUSI TeJ BPAICHUS;

KJIacCH(PUIIMPOBATH B3aUMHOE PACTIONIOKEHHE C(Pephl U TUIOCKOCTH;

BBIYUCIIATh BEIUYHHBI JJIEMEHTOB MHOTOTPAaHHUKOB W TEJI BpalleHUs, OOBEMBI U
TUTOIIA M TIOBEPXHOCTEH MHOTOTPAaHHUKOB W TEJI BPAIICHUs, TCOMETPUUECKUX TE C
npuMeHeHueM GopMyIr;

CBOOOJTHO OTEPUPOBATH MOHATUSMU, CBSI3aHHBIMU C KOMOMHALIMSIMU TE€J BpaIICHUs U
MHOTOTPAaHHUKOB: MHOTOIPAHHMK, BIUCAHHBIN B cepy M ONMHUCAHHBINA OKOJO Chepsl,
cdepa, BIUCaHHasi B MHOTOTPAHHUK WJIM TEJIO BPAICHUS;

BBIUUCIISITH COOTHOIICHUSI MEXAY IUIOMIAIMHU TOBEPXHOCTEH U 00BEMaMU MOJOOHBIX
TEI;

U300pakaTh HM3y4aemble (UTYpBI, BBIMOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEKU U3
PUCYHKOB TIPOCTHIX OO0BEMHBIX (UTYp: BHJ CBEpPXY, COOKY, CHU3Y, CTPOHUTH CEUCHUS
TEJ BpAIlCHUS;

U3BJIEKATD, VHTEPIPETUPOBATH 151 peoOpa3oBHIBATh uHbOpMAIIIO 0
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (UTypax, MPEACTaBICHHYI0 Ha 4YepTekKax U
PUCYHKaX;

CBOOOTHO OMEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTRBE;

BBITIOJIHAThH ONE€pallMy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKApTOBOW CHCTEME KOOPANHAT;

pelmaTth TEOMETPUYECKHE 3aJaud Ha BBIYMCICHUE YIJIOB MEXKAY MPSAMBIMH H
IJIOCKOCTSIMM, BBIUYHUCICHHE PACCTOSHUN OT TOYKH JI0 IUIOCKOCTH, B LI€JIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEUICHUU;

CBOOOJHO OMEPHPOBATH TMOHATHUSIMHU, CBS3aHHBIMH C JBWIKEHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBMKCHUIA,

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHUKOB W TENl BpAICHUS MPU MapajljIeIbHOM
MepeHoce, EHTPATbHOW CUMMETPUHU, 3€PKATbHOM CUMMETPHUH, IIPU MOBOPOTE BOKPYT
psIMOM, TPeoOpa3zoBaHUs MO00US;



CTPOUTh CEUEHWS MHOTOTPAHHUKOB W TeNl BpalleHUSA: CCUCHHS IWIMHApA
(mapaJiieIbHO U MEPIEHIUKYJIIPHO OCH), CEUEHUsI KOHYyca (mapauiesibHble OCHOBAaHUIO
U TIPOXOJIAIINE Yepe3 BEPIINHY), CEUSHUS I1apa;

WCITOJIB30BaTh METOJbI TIOCTPOCHHSI CEUCHMIA: METOJ CIEJ0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ] TIEPEHOCA CEeKYIIEH TIOCKOCTH;

JTOKa3bIBaTh TEOMETPUUCCKUEC YTBEPIKICHHUS;

MPUMEHATh TeoOMeTpudecKkne (AKThl I PEMICHUS CTEPCOMETPUUYCCKUX 3ajad,
MIPEAIOIArafoInX HECKOJIBKO MIAroB PEIICHUs, €CIIM YCIOBHUS NPUMCHCHHS 3aJIaHbI B
SIBHOM M HEsIBHOU opme;

pemath 3amadd Ha JOKA3aTeJIhCTBO MAaTEMAaTHUYECKUX OTHOIIECHWH W HAXOXKICHHE
TCOMETPUYCCKUX BEIIMUNH;

NPUMEHSATH MPOTPaAaMMHBIC CPEJICTBA U AJICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI TIPH
PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4;

NPUMCHATh TOJYYCHHBIC 3HAHUS Ha TIPAKTUKE: CpPaBHUBATh, AaHAIM3HPOBATH W
OIICHMBATh PEaTbHBbIC CUTYAIMH, IPUMCHITh U3yUYCHHBIC MTOHSATHS, TEOPEMBI, CBOHCTBA
B TMpOIECCE IIOMCKAa PEIICHUS MaTEeMaTHYeCKH C(HOpMYIMPOBAHHON MPOOJIEMBI,
MOJICJTUPOBATh PEabHbIC CHTYAIlUU Ha S3BIKE T€OMETPHH, MCCIICIOBATh TTOCTPOCHHBIC
MOJICJTH C UCIIOJIb30BAaHMEM T'€OMETPUYCCKUX TMOHATUH M TEOpPEM, armapara ajareOpsl,
periaTh NpakTHYECKKUE 3aa9M, CBSI3aHHBIC C HAXOXKICHUEM IeOMETPHYCCKUX BEJIMUNH;
UMETh MpPEACTAaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TE€OMETPUU KaK COCTABHOMU
yacTh PyHJaMeHTa Pa3BUTHUS TEXHOJIOTHM.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIIACC
Koumn4yecTBo yacos DJIeKTPOHHBbIE
Ne n/m HanmeHnoBaHue pa3ie/ioB H TeM NPOrpaMMbI Kontpoubhbie | [IpakTudeckue (undpossie)
Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchbl

1 AHanuTn4eckas reoMeTpus 15 1
2 [ToBTOpEeHmEe, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUN 15 1
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTU U 0OBEMBI KPYTJIBIX Tell 9 1
6 JIB>KeHMst 5 1
7 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUHT 17 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHHUE

11 KUIIACC
KosanuectBo yacos
Ne Kourpoas | IIpaktu | [arta AICKTPORHEIE
n/n Tema ypoka Bcero | Hble yeckue | M3y4eHHUs i popnie
o0pa3oBaTe/ibHbIE
padoThI padoThI pecype

1 [ToBTOopenue templ "KoopauHarsl BEeKTOpa Ha MJIOCKOCTU U B IPOCTPAHCTBE" 1
2 [ToBTOopenue Tems! "CkansipHoe Npou3BeACHNE BEKTOPOB" 1
3 IToBTOpeHue Temsl "Borunicienue yria Mex,1y BEKTOpaMH B IPOCTPAHCTBE" 1
4 [ToBTOpeHue Tems! "YpaBHeHHE MPSIMOM, TPOXOSIIEH Yepe3 1Be TOUKU" 1
5 YpaBHEHHE INIOCKOCTH, HOPMaJlb, YPABHEHUE IIJIOCKOCTH B OTpE3Kax 1
6 YpaBHEHHE INIOCKOCTH, HOPMaJlb, YPABHEHUE IIJIOCKOCTH B OTpE3Kax 1
7 BekTopHoe npousseneHue 1
8 JIuneliHbIEe HEPABEHCTBA, JIMHEWHOE TPOTrpaMMHUPOBAHUE 1
9 JluneliHble HEPABEHCTBA, JIMHEWHOE TPOTPAMMHUPOBAHHIE 1
10 AHaJTUTHYECKHUE METOJIbI pacy€Ta yriia MeXy NPsSMbIMA B MHOTOTPAaHHUKAX 1
11 AHanmuTHUYECKHEe METO/Ibl pacyéTa yria Mexay IJIOCKOCTSIMU B 1

MHOTOI'paHHHKaX
12 | ®opmyna paccTOsSIHUS OT TOUKHU J0 IJIOCKOCTH B KOOPAUHATAX 1
13 Haxosxienue paccTosTHUN OT TOYKH JI0 INIOCKOCTH B KyOe 1
14 | HaxoxJeHue pacCTOSIHUM OT TOYKH JI0 MJIOCKOCTH B MPaBUJIBHOM UpamMuie 1
15 KontponbHas padoTa "AHaauTH4YeCKas reoMeTpus” 1 1
16 | CeueHuss MHOIOIpaHHHMKOB: CTaHJApTHbIE MHOTOTPAHHUKHU 1
17 CedeHusi MHOTOI'PAaHHUKOB: METO/JI CJICJIOB 1
18 Ceuenus MHOTOTPaHHUKOB: CTAH/APTHBIC TIIOCKOCTH, TIEPECCUCHHS NPAMBIX 1 1

IIOCKOCTEH
19 | [TapannensHble NpsSMbI€ U INIOCKOCTH: MApaJlJIeNIbHbIE CEUSHMSI 1
20 | [apanyenbHble MpsIMbIE U TUNIOCKOCTH: pacuéT OTHOLLIEHHUH 1
21 [TapannenbHble IpsIMbIE U TNIOCKOCTH: YIJIbI MEX/TY CKPEIIMBAIOIIMMHUCS 1

PSIMBIMH
29 [leprieHauKyIsApHBIE MIPSIMBIE U IIJIOCKOCTU: CTAHJAPTHBIE Maphl 1

NEPpHUCHAUKYIIAPHBIX ILIOCKOCTEH B MMpAMbIX, CHMMCTPUHU MHOTOTPAHHHUKOB




[lepneHiuKynsspHbIE MPSIMBIE U IUIOCKOCTH: TEOPEMA O TPEX

23 1
MepIEHINKYIISIpax

24 [lepnenqukynsipHbIE TIPSAMBIE U TJIOCKOCTH: BHIYUCIICHUS IJTUH B 1
MHOTOTpaHHUKAX

o5 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIBHUKOB, (DOPMYIIBI JIJIS TUTOTIAJICH, 1
COO0paxeHus Mmoa00us

26 [ToBTOpEHUE: TUIOMIA MHOTOYTOJIbHUKOB, (DOPMYJIBI JUTSI TUTOIIAICH, 1
CO00paxeHus moa00us

27 [ToBTOpEHUE: TIIOMIA I MHOTOYTOJIBHUKOB, (POPMYJIbI 71 TUIOIAJIEH, 1
cooOpakeHUs TI0100uS

o8 [lnomaay ceyeHnii MHOTOrPaHHUKOB: TUIONIAAN TOBEPXHOCTEN, pa3pe3aHust 1
Ha 4aCTH, COOOpaKeHUsI 10100

29 [Inomany cedeHMI MHOTOIPAHHUKOB: IIJIOMIAN TOBEPXHOCTEH, pa3pe3aHus 1
Ha 4aCTH, COOOpaKeHUsI 10100

30 KonTponsnas pabota "[loBTOpEeHHE: MHOTOTpaHHUKH, CEUEHUS 1
MHOTOI'PaHHUKOB"

31 0O6bEM Tema. O0BEM IPSIMOYTOJIBHOTO Mapajuiesenuneaa 1

32 3amgaun 00 yaBOEHUHU KyOa, O KBaJpaType Ky0a; 0 TPUCEKIIUU yria 1

33 CrepeoMeTrpuueckre 3aauu, CBA3aHHbIE C 00bEMOM MPSMOYTOJIBLHOTO 1
napajuieJenuIena

34 [Ipuknanueie 3a1a4u, CBsI3aHHbIE C BRIUUCICHUEM 00bEMA MPSIMOYTOJILHOTO 1
napajuieJenuiena

35 OO0BEM TIPSIMO TPU3MBI 1

36 CrepeoMeTpHuueckue 3a1auu, CBI3aHHbIE C BHIYHCICHHEM 00bEMOB IIPSIMOI 1
MIPU3MBI

37 [TpuknagHeie 3a1a491, CBSI3aHHbBIE C 00BEMOM MPSIMOM MMPU3MBI 1

38 BLI‘II/ICJ'ICHUI/IC 00BEMOB TeJI C TOMOIIBIO ONpeaeéHHOro nHTerpayia. O0bEM 1
HAaKJIOHHOM IIPU3MBI

39 Brruncnenue 00bEMOB TEN ¢ TOMOIIBIO ONpeeIéHHOro nHTerpana. O0bém 1
MUPaAMU/IBI

40 dopmyna 06béma nupamuabl. OTHOIIEHHE 00HEMOB MTUPAMHU/L C OOIIUM 1
yIJI0M

a1 dopmyna 06béma nupamuabl. OTHOIIEHHE 00HEMOB MTUPAMHU/L C OOIIUM 1
yIioM

42 CrepeoMeTpHruecKue 3a/1auu, CBI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1




43 CrepeoMeTpruecKre 3aJ1auu, CBI3aHHBIC C 00bEMaMU THPAMU/IBI 1

44 [Tpuknaaneie 3agauun o Teme "OO0bEMBI TeN", CBA3aHHBIE C 00BEMOM 1
HAaKJIOHHOU IIPU3MBI

45 [Tpuknaaneie 3agauu o Teme "OO0bEMBI TeN", CBA3aHHBIE C 00BEMOM 1
T PAMH TG

46 | [Ipumenenue 06bEMOB. BrruriciieHre pacCcTosHUS 10 IIIOCKOCTH 1

47 | KonTtponbHas padota "OO0bEM MHOTOTpaHHHUKA" 1

48 Hunuuapudeckas TOBEPXHOCTh, 00pa3yronye HUINHAPUYECKON MOBEPXHOCTH 1

49 HMunmuuap. [psmoi kpyrosoi nunusap. [1nomans noBEpXHOCTH NUIMHAPA 1

50 Konnueckas noBepXHOCTh, 00pa3yroniue KoHndeckoi nosepxuoctu. Konyc 1

ol Ceuenne KOHYyca MIIOCKOCTHIO, TAPAJJIETHbHOM MIIOCKOCTH OCHOBAHMS 1

52 Yceuénnblil konyc. M300paskeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 | [Inomams OOKOBO# MOBEPXHOCTH M TIOJIHOM MOBEPXHOCTH KOHYCA 1

54 | Ilnomtanp 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpHuueckre 3aJ1aui Ha J0Ka3aTeIbCTBO U BHIYMCIIEHUE, TIOCTPOCHUEM 1
CEYEHU IMUINHAPA, KOHYCA

56 CrepeoMeTpHuueckre 3aJ1aui Ha JOKa3aTeIbCTBO U BEIYHCIECHUE, TIOCTPOCHUEM 1
CEUYEHU MWIMHAPA, KOHYCA

57 [TpuknagHeie 331291, CBSI3aHHBIC C ITUIHHIPOM 1

58 [Ipuknagaeie 331291, CBI3aHHBIC C ITMITHHIPOM 1

59 Cdepa u map 1

60 [lepeceuenue chepsrl u mapa ¢ miockoctbio. Kacanue mapa u cdepsr 1
IJI0CKOCTRI0. Bun u n3o0paxkenue mapa

61 [lepeceuenue chepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsr 1
IJI0CKOCTRI0. Bun u n300paxkeHue mapa

62 Ypasuenue chepsl. [Inomans chepsl u e€ yacreit 1

63 CummMmetpus cdepsl U mapa 1

64 CrepeoMeTpuueckre 3aJ1aui Ha J0Ka3aTeIbCTBO U BHIYHMCIICHUE, CBSI3aHHbBIC 1
co c¢epoii u mapom, MOCTPOEHUEM UX CEUEHHH MIOCKOCTHIO

65 CrepeoMeTpHuuecKkre 3aJaui Ha JOKA3aTeJIbCTBO U BEIYHMCICHUE, CBSI3aHHbBIC 1
co c¢epoil u mapom, MOCTPOSHUEM UX CEUEHHH MIOCKOCThIO

66 | [IpuxiaaHble 3a/1auu, CBsI3aHHbIE cO c(epoit U mapoM 1

67 [ToBTOpEHHE: OKPYKHOCTH Ha MJIOCKOCTH, BBIYUCICHUS B OKPYXHOCTH, 1

CTAHAAPTHLBIC TIOJ0 oust




68 | Paznuunble KOMOMHAIMK TEJ BPAIICHUS! © MHOTOTPaHHUKOB 1

69 | 3amauum no Teme "Tena u MOBEPXHOCTH BpalieHus " 1

70 | 3amaum no Teme "Tena u MOBEPXHOCTH BpalieHus " 1

71 | KonTpospHas pabota "Tena u moBEpXHOCTH BpalieHus" 1

72 O0BéM mmmmHapa. Teopema 00 00bEME MPSMOTO IUIHHIPA 1

73 Berarcnenue 00bEMOB TN ¢ TOMOMIBIO ONpeIeIéHHOro nHTerpana. O0bpém 1
KOHYca

74 [Tnomaau G0KOBOH M MOJTHON OBEPXHOCTH KOHYCA 1

75 CrepeomeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C BBIYMCICHHEM 00bEMOB IIMIIMHPA, 1
KOHYCa

76 [Tpuknanneie 3anayn no Teme "OO6BEMBI U MIJIOLIAAM TOBEpXHOCTEN Ten" 1
O06bEMm mrapa u mapoBoro cektopa. Teopema 06 06béme mapa. [Lnomanp

7 chepsl. CTepeoMeTpuIECKre 3a/1a4H, CBSI3aHHBIE C BRIYUCIEHUEM 00BEMOB 1
1rapa, IapoBOT0 CETMEHTa M IapOBOTO CEKTOpa
[Ipuknanueie 3anaun no Teme "OOBEMBI TeN", CBA3aHHbBIE ¢ 00BEMOM 1Iapa U

78 momaaeio cepbl. COOTHOMICHUS MEXK Ty TUTOIIAISIMU TTIOBEPXHOCTEN 1 1
00BpEMaMu ITOJOOHBIX TENT
[TonoOHnbIe Tema B mpocTpancTBe. M3MeHeHrne 00béMa mmpu mo00uu.

79 CrepeomMeTprieCcKue 3a/1a4M, CBI3aHHBIC C BRIYUCIICHUEM 00BEMOB TEIN U 1
TJTIONIAJIEH TOBEPXHOCTEH

80 KonTtponbras padota "[1nomany moBepXHOCTH U 00BEMBI KPYIJIBIX Te" 1

81 JiBuxkenus npoctpancTBa. OtoOpakeHus. J[BH>KeHUS U paBEHCTBO Guryp. 1
OO0111e CBONMCTBA ABUKEHUI

82 Bunel nBrkeHuil: napauieabHbId IEpPEeHoC, LEHTpaIbHAT CHMMETPHA, 1
3epKaJibHasi CAMMETPUS, TOBOPOT BOKPYT MPSIMOiA

83 [Ipeo6pazoBanus nogo6us. [Ipsmas u cdhepa Ditnepa 1

84 | 'eomeTpuyeckue 3aa4u Ha IPUMEHEHHUE TBUKCHUS 1

85 KontponbHas padota "BekTopsl B mpocTpancTse" 1
O6o6maromiee noproperue 11 nousTuit 1 MeTo0B Kypca reomerpun 10-11

86 | k;maccoB, cuctemaru3anus 3HaHui: "[lapannenbHOCTh NPSIMBIX U MJIOCKOCTEN 1
B IIpocTpaHcTee”

87 Ob6o6maromiee noproperue 11 nmousTuit 1 MeTo0B Kypca reomerpun 10-11 1
KJIACCOB, CUCTEMAaTH3alus 3HaHuil: "BekTopsl B mpocTpaHcTBe"

88 Ob6o6maromiee noBroperue 11 nmoHsTuit 1 MeTo 0B Kypca reomerpun 10-11 1

KJIAaCCOB, cCUCTEeMaTu3alus 3HaHuil: "BekTopsl B mpocTpaHcTBe"




O6o6maromee moroperre 11 nmousTuii 1 MeTo 0B Kypca reomerpun 10-11

89 - " 1
KJIaCCOB, cucTeMaTu3alus 3Hanuil: "O0beM MHOrOrpaHHUKA

90 O6o6maromee moroperue 11 mousTuit 1 MeTo 0B Kypca reomerpun 10-11 1
KJIACCOB, cMcTeMaru3anus 3Hanuil: "O0beM MHOTOrpaHHHKA"
O6o6maromee moBroperre 11 mousTuii 1 MeTo 0B Kypca reomerpun 10-11

91 | k;maccoB, cucremaru3anus 3HaHui: "[1101a11 TOBEpXHOCTH U 0OBEMBI 1
KpYyIJbIX Ten"
O6o6maromee moBroperre 11 mousTuii 1 MeTo 0B Kypca reomerpun 10-11

92 KJIACCOB, cucTeMaTHh3arus 3Hanui: "[1nomaam moBepXHOCTH U 00bEMBI 1
KpYyIJbIX Ten"

93 | UToroBas KOHTpOJIbHAS paboTa 1

94 Urorosas koHTposbHas paboTa 1

95 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIHs] 3HAHUHT 1

96 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKU U €€ POJIb B PA3BUTHH 1
COBPEMEHHBIX HH)KEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

97 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKU U €€ POJIb B PA3BUTHH 1
COBPEMEHHBIX HH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

98 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTHH 1
COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

99 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTHH 1
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

100 HcTopust pa3BUTHS CTEPEOMETPUU KaK HAYKH U €€ pOJIb B PA3BUTHH 1
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101 HcTopust pa3BUTHS CTEPEOMETPUU KaK HAYKH U €€ pOJIb B PA3BUTHH 1
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

102 HcTopust pa3BUTHS CTEPEOMETPUU KaK HAYKH U €€ pOJIb B PA3BUTHH 1
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» MaremaTuka: anredpa ¥ Hadaia MaTeMaTHYeCKOTo aHanm3a, reometpus. ['eomerpus, 10-11 xkmaccrr/

Aranacsa JI.C., bByry3os B.®., Kagomnes C.b. u npyrue, AkunonepHoe oomiectso «M3maTenbeTBo
«IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

. «M3yuenne reomerpun B 10-11 kinaccax» meronnueckue pekomennanuu JI.H. Aranacsn, B.®. byry3os,
1O.A. I'ma3koB u ap.-M.: [Ipocseuienue, 2022.

. b.T". 3uB. Jlnnaktuueckue Marepuaisl no reometpuu s 10 knacca. — M. IIpocsenienue, 2022
. b.T". 3uB. [lunaktuueckue Marepuaisl no reometpuu s 11 xnacca. — M. IIpocsenienue, 2022

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

www.edu.ru (caiit MOuH PO®).

www.fipi.ru (caiit @enepaabHOr0 UHCTUTYTA MEarOTHYECKUX U3MEPEHHUI).

www.math.ru (MaTepHeT-noaepxKa yaureneil MaTeMaTuKH ).

www.mccme.ru (calT MOCKOBCKOTO IIEHTPa HEMPEPHIBHOTO MATEMATHIECKOTO 00pa30OBaHMs).
WWW.it-n.ru (ceTh TBOPYECKUX yIUTEIICH )

http:// mat.1september.ru (caiiT razeTsl «MaTtemaTuKa»)

http:// festival.1september.ru (pectuBans negaroruueckux uaen «OTKpbITHINA ypok» («IlepBoe
CEHTSOPSI»)).

8. math-ege.sdamgia.ru
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