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COJAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IIOCTPOCHHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Hakum CKpemuMBarOmnXcs
npsMbIX. [lapannenbHOCTh IPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MapalielIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapaJJICJIbHOTO MNpOoeKTHpoBaHUs. W300paxeHue
buryp B nmapaysieqIbHOW MPOEKIHUU. YTJbl C COHANMPABICHHBIMU CTOPOHAMH, YTOJI
MEXIy NPSAMBIMH B IPOCTPaHCTBE. IlapayiebHOCTh TUIOCKOCTEN: MapajulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISIPHOCTD MPSIMOM U TJIOCKOCTH: MEPIEHIUKYJIIPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIIECHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNMPU3HAK  NEPHNEHIUMKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY NMPSAMOM U IUIOCKOCTBIO, JIBYI'PAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBA IUIOCKMX H
JBYTPAHHBIX YTIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHororpanHuka. [Ipusma: n-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYIOJbHBIM  IMAPAUIEIENNUNET W  €ro0  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBuibHas W yceu€HHas mnupamunabl. CBolicTBa pébep W OOKOBBIX TpaHel
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npaBWIbHOW nHpaMubl. IIpaBuibHbIE MHOIOTpaHHUKHW: MPAaBHIIbHAs NpU3Ma U
npaBWiIbHAs NUpamMuAa, MpPaBHIbHAs TPEYroybHAas NUPaMHUAA W TPABHIbHBIA
TeTpa’ap, kyO0. IlpencraBieHue o MpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JOAEKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOMIAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOM TMPU3MBIL
[Inomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeOpeEMa O TUIOLIAIN YCEYEHHON MTUPAMU/IBI.

CuMmmeTprs B NPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM  INPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOIOIPAHHUKE: CUMMETPHS
napajulelienunea, CUMMETPHUS MPAaBWIBHBIX NPU3M, CUMMETpPHUS IPaBUIBHOU
UpamMUIblL.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPa3jIOKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosmpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsITHS: IMUIMHAPUYECKAs IMOBEPXHOCTb, KOHHUYECKAs IMOBEPXHOCTD,
cepuueckas IMOBEPXHOCTh, OOpa3ylomue TMoBepxHOocTel. Tema BpamieHUS:
IIWIMHIpP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. B3aumHoe pacmosioxeHue
chepbl M TUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsT Ha TUIOCKOCTH. Pa3BépTka muimuHapa u KoHyca. Cummerpust cepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO Mapaiiesienumnena 1 cieactsus u3 He€. OO0bEM mpsMoirt u
HAKJIOHHOM MPU3MBI, IIWIMH/PA, MHPaAMUIbl U KoHyca. O0bEM Iapa M IapoBOro
CerMEHTA.



KoMmOuHanuu Ten BpalieHus W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHas B
MUINHAP, OMHMCAaHHAas OKojio muwiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHMKA,
ONMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpallCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAbh chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, roMmoreTusi. Pemienune 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPAIlCHUS: CEUCHUS LIIIMHAPA
(mapaJuienbHO MW TMEPIEHAUKYISIPHO OCH), CEUYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEUEHUS 11apa, METOIbI TOCTPOCHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM IIEpEHOCA
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpaHctBe. Omnepaumy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXEHUsS. [IpsMoyronbpHas
cucTeMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. Pa3noxkenue Bekropa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEOMETPUUYECKHUX
3a1ad.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakeHus. [[BWKeHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBMKCHUH. Buabl JBWXCHUMN: TapaUIeIbHBIA IEPEHOC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHUs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(OPMUPOBAHHOCTH TPAKIAHCKOM MO3ULINK 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMU WHCTUTYTaMM B COOTBETCTBHUM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocIUTAHME:

cOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAaHUSA B
MHTEpecax 310pOBOro 1 0€30MMacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0POBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nYecKass aKTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYyIy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUsl, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeanru3oBBIBATH COOCTBEHHBIC JKHU3HEHHBIE TIUIAHBI,
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TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYpPhl, TIOHUMAaHWE BIWSHUS
COI[MATIbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYSCKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW JUIS pelieHus 3agad B 00JacTu
OKpY’Karoliel cpenbl, IJIaHUPOBAHHE ITOCTYNKOB W OIGHKH HX BO3MOXXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKdh Kak c]epbl 4YeIoBEYECKOM MAEesTeIbHOCTHU, JTAloB €€
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEILCKYIO JEATEIBHOCTD
MHJIMBUIYaJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC y4eOHbIE 1eiCTBUA

ba3oBble JornuecKkue aeiicTBUA:

BBIBJIITD U XapAaKTEpU30BaTh CYILECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpeJeNIeHNs] OHATUN, YCTaHABIUBATh CYLIECTBEHHBIN MpU3HAK Kiaccu(UKauy,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOJMMOTO aHAJIN3a;

BOCIPUHUMATh,  (OpPMYyJIUpPOBATb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISABJISITD MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHNS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, Mpeaiaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JleJaTh BBIBOABLI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, PUBOJUThH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;



BbIOHMpaTh cmoco0 pelmieHus: ydeOHOW 3amadu  (CpaBHUBATh HECKOJBKO
BapHMAHTOB  pEUICHHs, BbIOMpaTh HaumOojee MOAXOMAUIMH ¢  y4EToM
CaMOCTOSITENILHO BBIJCIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (popMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00BbEKTa, SIBICHUS, MPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BbEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IMpOILlEcCa, a TaKKe BbIIBUraTh
MPE/IOIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMALMIO PA3NIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATh TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me U CXOJCTBO MO3UIIMHA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



IPEACTABIIATh PE3YJIbTAaThl PELICHUS 3a/1ayd, SKCIIEPUMEHTA, HUCCIEI0BaHuS,
IPOEKTa, CaMOCTOSITENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE el CTBHUS

Camoopranusanus:

COCTABJISITh IJIaH, AJITCOPUTM PEILICHUs 3a/1au, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW WH(OpMAIIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIAJ€Th HABBIKAMM  IO3HABATENHHON  pedieKCMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
criocobamMu CaMONPOBEPKHU, CAMOKOHTPOJISL TIpoIllecca W pe3ysibTaTa pEIICHUs
MaTeMaTUYECKOM 3aJauu;

MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEHICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa eI B YCIOBHUAM, OOBSICHATH PUIUHBI
JOCTIDKCHHSI UM HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboOThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMATh IIeIb COBMECTHOU
JIEATEIIbHOCTH, TUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX JAaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIE), BBHINOJHATH CBOI YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJIEHAMHU KOMAaH/bI, OIICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSMU CTEPEOMETPUM TIPU
pElIeHNH 3a/1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKUX 3a/1aY;



KJIaCCU(DUIIMPOBATH B3aMMHOE PACIIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;
CBOOOJTHO  OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  yrjaMd B
MPOCTPAHCTBE: MEXJY MPSMBIMU B TPOCTPAHCTBE, MEXKIY NPAMOUA H
IJI0CKOCTBIO;

CBOOOJ/IHO ONEPUPOBATH MOHATHUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (MIpU3Ma,
nupamMuza, NpsSMOYTOJIbHBINA Mapauienenunea, Kyo);

KJaccu(UIMpOBaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KIaccu(ukanum;

CBOOOJIHO  ONEPUPOBATh  TMOHSATUSAMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAaHHUKOB TUIOCKOCTHIO;

BBITIOJIHATD napajieibHOe, LHEHTPaIbHOE U OpTOTOHAJIBHOE
MPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH M300paXkeHus: Guryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB PA3TUYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOIIAQAA  TIOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpuU3Ma,
MMpaMuJia), TCOMETPUUECKUX TEJ C TPUMEHEHHEM (HOPMYIL;

CBOOOJTHO ONEPUPOBATH MOHITUSAMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUU
durypsr;

CBOOOJIHO OIEpPUPOBATh MOHSATHUSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOJIHATH/ICHCTBHUSIHAIBEKTOPAMH;

pemaTth 3aJaud Ha JOKa3aTeJbCTBO MAaTEMAaTHYECKUX OTHOLIEHUW U
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI HW3BECTHBIC METOJIbI
MIPU PEIICHUH MaTEeMaTUUECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’)KHOCTH;

MPUMEHSITh MPOCTEHIIME NPOrpaMMHBIE CPEIACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;
U3BJIEKAaTh, MpPEOOpPa3OBBIBATH M HWHTEPIPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, TMPEJCTABICHHYIO Ha
YepTeKax U PUCYHKAX;

NPUMEHSATh TOJy4YeHHbIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATH W
aHAM3UPOBATh PEAbHBIC CUTYAIlMH, MPUMEHATh HU3YYCHHBIC TOHSATHUS B
mporiecce IOWCKa pelieHUus MaTeMaTU4ecKd  CcPopMyTUpOBAHHON
npoOJieMbl, MOJACIUPOBATh pPEAbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
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HCCIIE0BATh ITOCTPOEHHBIE MOJEIN C MCIIOJIb30BAHUEM I'€OMETPUYECKHUX
NOHATUH M TEOpeM, amnmapara aiareOpbl, pelaTh MPaKTUYECKHe 3aJauH,
CBSI3aHHBIEC C HAXOKJCHUEM I€OMETPUYECKUX BEIUYMH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX J3Tamax pa3BUTUS I'E€OMETPUM Kak
COCTaBHOM 4acTH (pyHIaMEHTA Pa3BUTHUS TEXHOIOTHA.

K xonmy 11 kiacca oOy4aromuics HayIuTCs:

CBOOO/IHO ONEpPUPOBATh MOHATHSAMH, CBA3aHHBIMU C LMJIMHAPUYECKOH,
KOHMYECKOW U C(EepUyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
HOJTyYEHUS;

OIEpUPOBATh MOHATHUAMHM, CBSI3aHHBIMH C TEJIAMH BPAUICHUS: [UIHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacrno3HaBaTh Tejla BpauleHus (LUWIMHAP, KOHyc, cdepa U 1map) U
OOBSICHATH CIIOCOOBI MOIY4YEHUS TEJ BpaLICHMS,;

KJIacCCU(UIIMPOBATH B3AaMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYKCIIATh BEJHMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TEJ BpallCHHS,
O00OBEMBI U IUIOIIA/IM MOBEPXHOCTE MHOTOIPAHHMKOB M TEJ BpalllCHHS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBATh MOHATUSMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUIIM TEJO
BpalllCHUS;

BBIUUCIIATH COOTHOLIEHUS MEXY IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TET;

U300pakaTh M3y4yaemble (UTYphI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUYECHMS TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBIIIOJIHATHOIIEPALIUMHABEKTOPAMHU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKapTOBOW CUCTEME KOOPJIMHAT;
pemaTb reOMETPUYECKHE 3a/1a4l Ha BBIYMCIICHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A MPU PELICHNH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JIBUKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;
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BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIeHUS MpH
[IapajuIeIbHOM — IEPEHOCE, LEHTPAIBbHOM CUMMETPHUH, 3€PKAIBHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB WM TEJ BPAILCHUS: CEUYCHHS LWJIMHIpA
(mapaJienbHO U NEPHEHIUKYISPHO OCH), CEUYCHUS KOHYCa (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YepPE3 BEPIIMHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOABl TOCTPOCHHSI CEUECHWMH: METOJA CJIEAOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYLIEH TIIIOCKOCTH;
JIOKa3bIBATbI€OMETPUYECKUEYTBEPKACHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOM dopme;

pelmarb 3aJayd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN W
HaXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAILIMOHHbBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

NPUMEHTh  TOJYYEHHbIE 3HAaHUWA HA  MPAKTUKE:  CPAaBHUBATb,
aHaJM3UPOBATh U OLICHUBATh PEAIbHbIE CUTYAllUH, IPUMEHATh U3YUYEHHbIC
NOHATHUS, TEOPEMBI, CBOMCTBAa B IIpPOlLlECC€ IIOMCKA  PEIICHHS
MaTeMaTUyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallMH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarh NPAKTHYECKHWE 3a/layd, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEINYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBouyacon JJIeKTPOHHBbIE
Ne HaunmeHnoBaHMepa3ae/ioB U
(uudpossbie)
n/m | TeMOpPOrpaMMbl Bcero KouTposbHbiepadorsl  IIpakTHuecKknepadoThl
o0pa3oBaTeIbHBIEPECYPCHI
1 BBeneHNE B CTEPEOMETPHIO 23 1 https://resh.edu.ru/
B
2 SAHMIOC pACTIOTOAEHIHE 6 1 https://resh.edu.ru/
HPSIMBIX B IPOCTPAHCTBE
IT
3 ApALTEIIGHOCTD HIPAMBIX 1 8 https://resh.edu.ru/
IUIOCKOCTEH B IPOCTPAHCTBE
4 HepHeHHmfyMpHOCTL HPAMBIX H 25 https://resh.edu.ru/
IUTOCKOCTEH B MIPOCTPAHCTBE
5 VIl U PacCTOSHUS 16 1 https://resh.edu.ru/
6 MHOrorpaHHuKH 7 1 https://resh.edu.ru/
7 BeKTOpEI B IIPOCTPaHCTBE 12 https://resh.edu.ru/
IT 000
8 OBTOPCHIE, ODODIIEHIC 1 5 1 https://resh.edu.ru/
CHCTEMATH3aIlns 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 63 5 0
ITPOT'PAMME
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11 KJIACC

KosaunvecTBouacoB JJIeKTPOHHbIE
HaumeHoBaHnuepasiejioB u (undposbie)
Ne i/ KonrtpoabHubie IIpakTnyeckue
TEMIPOrpPaMMBbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 AHaIUTHYECKAATEOMETPHUS 15 1 https://resh.edu.ru/
I 000
2 OBTOPCHIE, ODODIIEHIE 15 1 https://resh.edu.ru/
CHCTeMaTH3alusl 3HaHUI
3 O06BEMMHOTOrpaHHUKA 17 1 https://resh.edu.ru/
4 TenaBparenus 24 1 https://resh.edu.ru/
5 [Inomaau noBepxXHOCTU U O0BEMBI 9 | https://resh.edu.ru/
KPYTJIBIX TET
6 JIBYOKeHHUSI 5 1 https://resh.edu.ru/
I1
7 OBTOPEIHE, O606meHIfe 1 17 2 https://resh.edu.ru/
CHCTeMaTH3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 107 8 0
[TPOIT'PAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoimmuecTBo
Ne
Temaypoka 4acoB
n/n
Bcero
OcHOBHBIE IIpaBUIIa U300PAKEHUSI HA PUCYHKE IIIOCKOCTH,
1 HapajIeNIbHBIX NPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka 1
[TonsTHA cTepeoMeTpun: TOUKa, IIpsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIa U300pAKEHHS HA PUCYHKE TITIOCKOCTH, 1
2 HapaieNIbHBIX NPSMbBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsiTust: mepecekaronrecs MIOCKOCTH, IIEPECEKaoIUecs IpsaMas U
3 IUIOCKOCTB; MOJIYIIPOCTPAHCTBO 1
MHororpaHHuKH, U300pa’keHUE MPOCTEUIIUX TPOCTPAHCTBEHHBIX
4 ¢buryp, HeCymecTBYIOIUX 0ObEKTOB 1
N306paxkenue ceueHuit nupamuabl, Kyoa ¥ pu3Mbl, KOTOPbIE
IPOXOJAT uepe3 ux péopa.
N300pakeHuenepecedeHus10ayY€HHBIXIIOCKOCTEH. 1
5 PackpamyBaHEenOCTPOEHHBIXCEUEHUPA3HBIMULIBETAMU
Meton cnenoB Jyis mocTpoeHus ceueHuit. CBoiicTBa nepeceyeHui
6 IPSMBIX U IIJIOCKOCTEN 1
[TocTpoenue ceuenunii B mupamu/ie, Kyoe 1o Tpém ToukaMm Ha pEdpax.
7 CozntaHue BBIHOCHBIX YEpTEKeH U 3alKCh 1aroB NOCTPOEHUS 1
8 KonrtponsHas padora "Axkcuomsl crepeomerpun. CeueHus" 1
B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpemuBaroyecs npsmele. [Ipu3sHaky CKpemmBarOmUXCs MPSMBIX. 1
9 [TapannenbHblenpsiMbIe B IPOCTPAHCTBE
Teopema o CylieCTBOBaHUM U €MHCTBEHHOCTH MPSMOM
MapaJuIeIbHOM TaHHOW IIPSIMOM, MPOXOALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAallled Ha JaHHOM npsimoi. Jlemma o 1
10 NepeCceYeHNUIAPAIIIENbHBIXIIPSMBIXIIIIOCKOCTBIO
[TapannenbHOCTB TpeX MpsiMBIX. TeopeMa 0 TpEX napaieabHbIX
11 npsiMbIX. TeopeMa 0 CKpeIMBaOIIUX CAPSIMBIX 1
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[TapannensHoe npoekTupoBanue. OCHOBHbBIE CBOICTBA
napajyieIbHOTO MPOSKTHpOBaHus. M300paxennepasHbxpuryp B

12 NapaJuIeIbHONIIPOCKIIUU
[lenTpanpHas npoeKuus. Yol C COHaIpaBIE€HHBIMUA CTOPOHAMH.
13 YronmexaynpsMbIMu
3aa4yy Ha JOKa3aTeJIbCTBO U UCCIIEI0OBAHUE, CBSI3aHHBIC C
14 pacnoa0XXECHUEM NPSIMBIX B IIPOCTPAHCTBE
[ToHATHA: mapauIeIbHOCTD NPSAMOM U IUIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3nHak napajueIbHOCTH NPSAMOU U IIJIOCKOCTH.
15 CBolicTBanapauieIbHOCTUIIPSMON U TNIOCKOCTH
I'eomeTpuyeckre 3a1a4u Ha BBIYMCIICHUE U JOKA3aTEIbCTBO,
16 CBSI3aHHBIE C N1aPAJJICIIBHOCTBIO IPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE
[TocTpoeHue ceueHns, MIPOXOAALIETO Yepe3 JaHHYIO MPSMYIO Ha
17 4YEepTEKEe U MapaJLICIBbHOTO APYron npsaMon. Pacy€éTroTHomeHui
[TapamienbHas NpoeKLKsl, IPUMEHEHHE U1 IOCTPOCHUS CEUEHHUI
18 KyOa u mapautenenumnena. CoiicTBanapaiesienune[a ¥ Mpu3Mbl
[TapayienpHble IIIOCKOCTU. IIpr3HaKkyu mapamiebHOCTH ABYX
19 IIJIOCKOCTEH
TeopeMa 0 mapaIeNbHOCTH U €UHCTBEHHOCTH IIIIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE MPUHAJIEKANTYIO JAHHOU INTIOCKOCTH U
20 CJIeICTBHS U3 Heé
CaolicTBa napasuieabHbIX MIOCKOCTEN: O MapaIEIbHOCTH MPSAMBIX
[IEPECCUCHM TIPU NIEPECEYCHUN ABYX MapaJIEIbHbIX IIIOCKOCTEN
21 TpeThen
CBoiicTBa mapanenbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapaieabHbIX
IPSAMBIX, 3aKIOYEHHBIX MEXAY MapaJUIEIbHBIMU IUIOCKOCTAMM; O
22 IIEPECEUECHUH NPSIMOU € JBYMS NApAJIEIbHBIMU INIOCKOCTIMH
23 CaoiicTBa Ky0a 1 MPSMOYTOIHHOTO TapaJijIesIeue1a
Brruucnenue JuMH OTpE3KOB B KyOe U MPSIMOYTOJIbHOM
24 napajieyIeIuIeac
25

HCpHCHI{I/IKyHSIpHOCTB HpﬂMOfI " IJIOCKOCTH. HpI/IBHaK
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NEPHEHIUKYJIIPHOCTH IIPSIMOM U INIOCKOCTH

Teopema 0 CyLIECTBOBAHUM U €JUHCTBEHHOCTH MPSAMOI,
IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U MEPIIEHIUKYISIPHON K

26 IUIOCKOCTH
27 [110CKOCTH ¥ EPIEHIUKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHHUKAX
[Iepnenaukynsap u HaknoHHas. [locTpoeHue neprneHuKyspa u3
28 TOYKH Ha IPSIMYIO
29 Teopema o TpEx meprneHANKyIsApax (mpsmas u oOpaTHast)
30 VYTron MexayCKpeIUBaOIUMHUCS IIPSIMBIMH
[Touck nepneHAUKYIAPHBIX NPSAMBIX C IIOMOILBIO
31 NEPIEHIUKYJISPHBIX TIOCKOCTEN
32 OpTOroHaibHOE MPOSKTUPOBAHUE
[locTpoenue ceuenuii kyba, Mpu3Mbl, IPaBUIbHON TUPAMUIbI C
33 IIOMOILBIO0 OPTOTOHAJIBHOM MPOEKIIMU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [Ilmockoctn
34 CHUMMETPHUH B MHOTOIpaHHUKAX
[Tpu3Hak neprneHIuKyJIIpHOCTH IPSIMON U TNIOCKOCTH KaK CIIEACTBHE
35 CUMMETPpHHU
[IpaBuiIbHBIE MHOTOTpaHHUKHU. PacyéT paccTosHUN OT TOYKH 10
36 IJIOCKOCTH
CriocoObl OIyCTUTh MEPIIEHANKYIIAPB: CAMMETpPHUS, CIIBUT TOUKHU TIO
37 napajuieIbHON NpAMOn
38 CuBur no HenapaienbHON IPSIMOM, U3MEHEHUE PACCTOSTHUI
KonTponbHas pabora "B3aumMHoe pacnonoxeHue NpsMbIX U
39 MJIOCKOCTEH B MpoCcTpaHCcTBe"
I'eomeTpuyeckre METOAbI BBIYMCIICHHS YIJIa MEKy PSIMBIMU B
40 MHOTOT'paHHHKaxX
41 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAaHHOIO yIiia
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[Tepnengukynspusie miockocTH. CBONCTBAa B3aUMHO

42 NEPHEHAUKYIISPHBIX INIOCKOCTEN
[Ipu3Hak nepneHauKyJISIpPHOCTH IIJIOCKOCTEHR; TEOpEMaA O MPSMOU
IIEPECEYCHMS IBYX IIJIOCKOCTEN NEPIEHAUKYIISIPHBIX TPEThEU
43 INIOCKOCTH
[TpsaMoyronbHbIM napamienenunes; Ky0; H3MepeHus, CBOicTBa
44 IPsAAMOYTOJILHOT'O MapaJuIeJICITHIICIa
TeopeMa 0 AMaroHany NpsAMOYTOJIbHOTO NapaJlIeIeIUIeaa v
45 CIIEICTBUE U3 HEE
CrepeoMeTpuuecKkre U IPUKIAJHBIC 3aJa4H, CBA3aHHBIE CO
46 B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U IIJIOCKOCTH
[Tapa nmapayuienbHbIX IVIOCKOCTEW Ha CKPEIHUBAIOIINXCS MPSMBIX,
paccTosiHUE MEXAY CKPEIMBAOIIMMUCS IPSIMBIMHU B IIPOCTHIX
47 CUTYyalHIx
PaccrosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
48 IIIOCKOCTH
Boruncnenue pacCTOSHUNA MEXAY CKPEIMBAIOIIMMUCS IPSIMBIMU C
49 MIOMOUIBIO NEPIEHAUKYISIPHON INIOCKOCTH
Tpé€XrpaHHslid yroi, HEpaBeHCTBA I TPEXTPAHHBIX YIJIoB. Teopema
50 [Tudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIiia
DneMeHTHI ChepUIECKO T€OMETPHH: T€OIe3MUECKHE IMHUN Ha
51 3emie
52 Konrtponbnas padora "Yrisl u paccTosHus"
53 Cucremaruzanus 3HaHuN "MHOTOrpaHHUK U €70 2JIEMEHTHI "
54 IInpamua. Bunel nupamun. [IpaBunsHas nupamuia
55 [Ipusma. IIpsamas u HaknoHHas npusMel. [IpaBuibHas npusma
56 [Tpsimoii mapasuienenunes, IpsIMOYToJIbHBIN Mapaienenumnes, Kyo
57 Beinykinbie MHOrorpanauku. Teopema Diinepa
58

Boinykinbie MHOrorpanauku. Teopema Oinepa. [IpaBuibHble U
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MOJIYIIPABUJIbHBIC MHOTOTpaHHHUKN

59 Kontponsnas pabora "MHororpaHHUKH" 1
60 [TonsiTHE BEKTOpA Ha IJIOCKOCTH U B IPOCTPAHCTBE 1
61 Cymma BeKTOpOB. Pa3HOCTh BEKTOPOB 1
62 [IpaBwio mapanienenumena 1
63 YMHOKEHNE BEKTOPA HA YUCIIO 1
Paznoxenne BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISKAINX B
64 OJTHOM IIOCKOCTH 1
65 CkansipHo€ Npou3BeEICHHE 1
66 Brrunciienue yria Mexxay BEKTOpaMu B IIPOCTPAHCTBE 1
67 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
68 Wrorosas koHTposibHasA paboTa 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KIIACC

KosmuecTBo
Nen/m Tema ypoka 4acoB
Bcero

| [ToBTOpenue Tembl "KooparHaTel BEKTOpa HA MIIOCKOCTH U B |
npoctpaHcrtae"

2 [ToBTOopenue Tembl "CkansipHoe Ipou3BeACHUE BEKTOPOB" 1

3 [ToBTOpEeHune TeMbl "Bbruncienue yria Mex,1y BEKTOpaMu B |
npocrpaHcrae”

4 [ToBTOpeHnue TeMbl "YpaBHEHUE TPSMOM, TPOXOIAILEH Yepes ABe |
TOYKH"

5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTH B OTPE3Kax 1

6 YpaBHEHUE JIOCKOCTH, HOPMaJilb, YPaBHEHUE IIJIOCKOCTH B OTPE3Kax 1

7 BekropHoe npousBeneHue 1

8 JIuHeiiHbIe HEPaBEHCTBA, JIMHEHHOE MPOrPAMMHUPOBAHUE 1

9 JIuneliHble HEpaBEHCTBA, JINHEMHOE TPOrpaMMHUPOBaHUE 1

10 AHanuTuyeckue METOo/bl pacuéTa yriia Mex,y NpsIMbIMU B |
MHOTOTpaHHUKAX

1 AHanUTUYECKHUE METObI pacu€Ta yriia Mexay IIIOCKOCTSIMU B |
MHOT'OTPaHHUKAX

12 @opMyita pacCcTOSTHUSA OT TOYKH JI0 IUNIOCKOCTH B KOOPIUHATAX 1

13 HaxoxxeHune pacCTOsSHUM OT TOYKH /10 MIIOCKOCTH B KyOe 1

14 HaxoxeHne pacCTosTHUM OT TOYKH J0 IJIOCKOCTH B IPABUIIBHOU |
nupamMujie

15 KonTponbnas padota "Ananuruueckas reomerpus” 1

16 CeueHurst MHOTOTPAHHUKOB: CTAH/IAPTHBIE MHOTOTPAHHUKHU 1

17 CeueHurst MHOTOTPAaHHUKOB: METOJI CJIEJIOB 1

13 CeueHnst MHOTOIPaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IIEPECEUCHUS |
MPSIMBIX U MJIOCKOCTEHN

19 [TapamtenpHble NpsMBbIE U IITIOCKOCTH: NapajuIeNIbHbIEC CEYEHUS 1

20 [TapannenpHble NpsAMBIE U IUIOCKOCTH: pacuy€T OTHOIIECHUN 1

21 [TapannenbHble NPsMBbIE U TUIOCKOCTH: YTIIbI MEXKIY !
CKPEUIMBAIOIUMHUCS TPSIMBIMU

2 [lepnieHiuKynsipHBIE MPSIMBIE U TUIOCKOCTH: CTaHAAPTHBIE MAphI 1

NEPHNCHANKYIIAPHBIX IIOCKOCTEHN 1 MMPAMBIX, CHAMMCTPHUHU

19




MHOT'OIrpaHHUKOB

[leprnieHIuKyNspHBIE MPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX

23
MePIEeHIUKYIIApax

24 [lepnieHIuKyNsIpHBIE IPSIMBIE U TUIOCKOCTH: BHIYMCICHUS JIUH B
MHOTOTpaHHUKAX

)5 [ToBTOpEHUeE: MIOIa I MHOTOYTOJIbHUKOB, (POPMYJIIBI JJIs1
Iomaaen, COoopakeHust Moa00us

26 [ToBTOpEHME: IO MHOTOYTOJILHUKOB, (DOPMYIIBI [
101N, COOOPaKEHHSI TIOI00MS

7 [ToBTOpEHUeE: MIIOIa I MHOTOYTOJIbHUKOB, (POPMYJIIBI JJIs1
Iomaaen, COoopakxeHust Moa00us

)3 [Tnomanu ceyeHnit MHOTOTPaAaHHUKOB: TIOIIAIN IOBEPXHOCTEH,
pas3pe3aHus Ha 4acTH, COOOpaKEHUs TIOOOHS

29 [Tnomaau ceyeHnt MHOTOTPAaHHUKOB: TIOIIAIN IIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH, COOOpaXKeHUs 0100Us

30 KonTponbnas padota "[loBTOpeHNE: MHOIOIPaHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

31 O6béM Tena. O6beM IPSIMOYTOJIBHOTO TapasuieTenune1a

32 3agauu 00 yBO€HMH Ky0a, 0 KBagpaType Ky0a; 0 TpUCEKLUHU yria

13 CrepeoMeTpHuecKre 3a1a4d, CBA3aHHBIE C 00bEMOM
[PSIMOYTOJIBHOTO NTapaJulesIenuneia

14 [Ipuknannele 3a1a4m, CBSI3aHHBIE C BBIYUCIIEHHEM 00BbEMaA
MPSIMOYTOJIBHOTO TapajuieNienunena

35 OO6BEM IpsIMO TPU3MBI

36 CrepeoMeTpuyeckue 3aJjauu, CBI3aHHbIE C BBIYUCICHUEM 00bEMOB
MIPSIMOM TIPU3MBI

37 ITpuknaaHble 3aauu, CBI3aHHbIE C 00BEMOM IMPSIMOM MPHU3MBI

33 Brruucienne 005EMOB TeI ¢ TTIOMOIIBIO OMPEICIEHHOTO HHTETpaa.
OO6bEM HaKJIOHHOM MPU3MBI

39 Beruuciienue 06EMOB Tell C TOMOIIBIO ONPeAEIEHHOTO UHTETpaia.
O06BEM TUpaMuIbI

40 ®dopmyna 00béMa nupamuibl. OTHOIIEHHE 00BEMOB ITUPAMUL C
00IIKM YIiIoM

41 ®opmyna 06béMa nupamubl. OTHOIIEHHE 00BEMOB MTUPAMHU]L C
00IIUM yTIIOM

4 CrepeoMeTpHuyecKre 3aJjauu, CBA3aHHbIE C 00bEMaMH HAaKJIOHHON
IIPU3MBI

43 CrepeomeTpruecKme 3aa4u, CBsI3aHHBIEC C 00 BbEMaMU MUPAMUTBI
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ITpuxnanueie 3amgaun o teMme "OO0BEMEI Tell", CBSI3aHHBIE C 00BEMOM
M

44 N 1
HAKJIOHHOH TPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OO0BEMBI TeN'", CBA3aHHBIE C 00BEMOM |
MTAPaAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienne paccTosIHUS 10 TUIOCKOCTH 1

47 KonrponsHas padora "O6béM MHOrOrpaHauka” 1

43 HunuHapudeckas TOBEPXHOCTh, 00pa3yIoye MUINHIPHICCKON |
MMOBEPXHOCTH

49 Hunmuuap. [pamoit kpyrosoi nunusap. Ilnomans noBepxHocTu |
HUAJTUHIpA

50 Konnueckas moBepXHOCTh, 00pa3yronue KOHHYECKON MTOBEPXHOCTH. |
Konyc

51 CeueHune KOHYycCa INIOCKOCThIO, TapAJJIEIbHON IIIOCKOCTH OCHOBAHMS 1

52 VYceuénnsiii konyc. M3o00pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHON TOBEPXHOCTH KOHYCA 1

54 [Inouanp 60KOBOM MOBEPXHOCTH U MOJHOM IOBEPXHOCTH KOHYCa 1

55 CrepeomeTpHryuecKHe 3a1a4M Ha JI0Ka3aTEIbCTBO M BBIYUCIICHUE, |
MMOCTPOCHHUEM CEUYCHUN IIMINHIPA, KOHYCa

56 CrepeomeTprueckue 3aa4u Ha I0Ka3aTeIbCTBO U BBIUMCIICHUE, |
MMOCTPOCHUEM CEUEHUH UIUHAPA, KOHyCa

57 [Tpuknagueie 3a1a4m, CBI3aHHbBIE C IIUIHHIPOM 1

58 [IpuxnagHelie 3a1aun, CBI3aHHBIE C IIUIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenue ceps! u mapa c maockocteio. Kacanue mapa u cdepsr |
IJI0CKOCTHIO. Bu u n3o0paxenue mapa

61 [Tepeceuenue cdepsl U mapa ¢ mIockocThio. Kacanue mapa u chepsl |
MJIOCKOCTHI0. B u n3o0pakenue mapa

62 VYpaBuenue coepsl. [Tnomans cheps u e€ uacreit 1

63 CummMmetpus cepsl U mapa 1
CrepeomeTpruecKkue 3aJjauM Ha JI0Ka3aTeNbCTBO U BIYUCIIEHUE,

64 CBSI3aHHBIE CO c(hepoil U mapom, MOCTPOCHUEM UX CEUCHUI 1
IUIOCKOCTBIO
CrepeomeTpruecKkue 3aJjauu Ha JI0Ka3aTeNbCTBO U BBIYUCIIEHUE,

65 CBSI3aHHBIE CO Cepoil U MapoM, MOCTPOSHUEM UX CEUCHUHN 1
IUIOCKOCTBIO

66 [IpuknanHelie 3a1a4m, CBsI3aHHBIE CO c(hepoid U MapoM 1

67 [ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BEIYMCIICHHUS B !

OKPY>KHOCTH, CTaH/IaPTHBIE TIOT00MS
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68 Paznuunbie KoMOMHAIMY TEJ BpaIleHUs] © MHOTOTPAaHHUKOB 1

69 3agaum o TeMe ""Tena u MOBEpXHOCTH BpalleHus" 1

70 3anaun o Teme "Tena U MOBEPXHOCTH BpalleHUs" 1

71 KontponbHas padota "Tena u moBepXHOCTH BpamieHus " 1

72 O0béM mumuHIpa. Teopema 00 00bEME IPSIMOTO UITUHAPA 1

73 Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO OMpeIeIEHHOr0 HHTerpaa. |
O0BEM KOHYCa

74 [Tnomaayn GOKOBOW M MOTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuuecKre 3a7a9u, CBI3aHHBIC C BEIYUCICHHEM 00bEMOB |
LWIMH]pa, KOHYyCca

76 [Tpuknagueie 3agaun 1mo Teme "OO0BEMBI M TUIONIAIN TTOBEPXHOCTEH |
Ten"
OO0BéM Iapa u mapoBoro cekropa. Teopema 00 0OBEME miapa.

77 [Tnomans chepsl. CTepeomMeTpruuecKue 3a1a4n, CBI3aHHBIE C 1
BBIUHCIICHHEM 00BEMOB Il1apa, IAPOBOTO CETMEHTA U LIAPOBOTO
CeKTopa
[Ipuknagueie 3agaun o teme "OO0BEMBI TeN'", CBA3aHHBIE C 00BEMOM

78 mapa v miomasio chepbl. COOTHOIICHUS MEXKTY ILIOMIAISIMHI 1
MOBEPXHOCTEN U 00bEMaMHU MOTOOHBIX TET
[Tomo6HbIE Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa IpH MO I00HH.

79 CrepeoMeTpHuyecKre 3aJauu, CBI3aHHbIE C BBIYMCICHHEM 00hEMOB 1
TeJ U IJI0La/Iel MOBEPXHOCTEN

20 KonTponbnas pabota "[1nomaamn mnoBepxHOCTU U 00BEMBI KPYTIIBIX |
ten"

81 JIBuxeHus npoctpancTa. OToOpaskeHus. J|BUKeHUs: U paBEeHCTBO 1
¢uryp. OGmmue cBOHCTBa IBUKEHUH

2 Buapl n1BukeHMi: napauieNbHbIN IEPEHOC, HEHTPaIbHAS 1
CUMMETPHUS, 3epKaTbHAsI CHMMETPHSI, TOBOPOT BOKPYT TPSIMOI

83 ITpeoOpaszoBanus nogodus. [psamas u chepa Ditnepa 1

84 I'eomeTpuueckue 3aaun Ha IPUMEHEHUE IBUKEHUS 1

85 KontponsHas padota "Bekropsl B mpocTpaHcTse" 1
O6o061matomiee nopropeHue 11 noHsATHII 1 METOJOB Kypca reOMETPUHU

86 10-11 xnaccoB, cucreMatusanus 3HaHui: "[lapamieabHOCTD IPSIMBIX 1
U IJIOCKOCTEN B mpocTpaHcTBe"
O6o061maromniee nopropenue 11 noHsITHII U METOJOB Kypca r€OMETpUHI

87 10-11 kiaccoB, cucreMatnszanus 3HaHMi: "BekTopsl B 1
MIPOCTPaHCTBE"

28 Ob6o06maromee noTopeHue 11 MoHATUH U METOJIOB Kypca reéOMeTpUU :

10-11 xnaccoB, cucreMaTu3anys 3HaHUN: "BekTopsl B

22




npoctpaHcrae”

O6o6maromee moBTopeHue 11 MOHATHIA U METOZIOB Kypca FT€OMETPUH

89 . 1
10-11 kiaccoB, cucteMaruzanus 3Hanuii: "O0beM MHOTOrpaHHUKA"

90 O6o06maromee noBTopenue 11 MoHATUH 1 METOJIOB Kypca TreéOMETpUU |
10-11 xmaccoB, cucreMatusanus 3HaHui: "OObEM MHOTOTpaHHUKA"
Ob6o06maromee noTopenue 11 MoHATUH 1 METOJIOB Kypca T€OMETPUU

91 10-11 xnaccoB, cucreMatuzanus 3HaHui: "[lnomany NoBEpXHOCTH U 1
00BEMBI KPYTJIBIX TEm"

O6o6maromee moBTopeHue 11 MOHATHII U METOZIOB Kypca FT€OMETPUH

92 10—11 xnaccoB, cucteMaru3anus 3HaHui: "[1nomany noBEpXHOCTH U 1
00BEMBI KPYTJIBIX TE"

93 HroroBas koHTpoJIbHAs paboTa 1

94 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTU3allNs 3HAHUN 1

95 HcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B Pa3BUTUU |
COBPEMEHHBIX MH)XKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

96 Hcropus pa3BuUTUs CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHHI |
COBPEMEHHBIX WHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

08 HcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B Pa3BUTUU |
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

99 HcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B Pa3BUTUU |
COBPEMEHHBIX MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anreOpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, T€OMETPHSL.
I'eomeTpus, 10-11 kmacewl/ byty3os B.®., [Ipaconos B.B. nox penakiueit

Canosauyero B.A., AkuronepHoe o6miectBo «M3narenbctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru
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