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IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIEICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX NPSAMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIEC MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yriia. TpEXIpaHHbIl U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHuKoOB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpencraBieHne o NpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTAdIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPAMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. /[eUCTBUSA C BEKTOPAMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O pPasgoKEHUM BEKTOpAa IO TPEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM 11apa U MIapoOBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHON B MHOTOTPAHHUK WJIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOCKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHat B npoctpaHcTBe. KoopanHatel BekTopa. Pa3znoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBolicTBa JBWXXEHUN. Buabl JBWXEHUN: TapaulebHBIM MEpEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxAaHCKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSILIEMY POCCHUKWCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCHHCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUECKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3nmuyHbiM  cepaM  MPOPECCHOHAIBHOMW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0IieM, OpUeHTAIUs
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPHU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpPa3oOBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT IPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAEHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTABIATh €€ B pa3M4HbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEIO0BAaHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITH IJIaH, AITOPUTM pEIISHHs 3a/1aui, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pedieKcuH Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, NaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCH, OOCYX IaTh TMPOIECC W Pe3yJabTaT paboTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUN MaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPHUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C yIJlaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
UpaMU/Ia, MPSIMOYTOJIBHBIN Mapayienenune, Kyo);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIMNOJIHSTH napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA IIIOCKOCTh, BBINOIHATH U300pakeHUsT QUryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B POCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTECUININE TMPOrPAMMHBIE CPEACTBA U  DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a]1a4;

e W3BJEKaTh, MPEOOPA30BHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TMOJYyYCHHBIC 3HAHUS HA TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOopMyIUpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIH C HCIOJb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIIPETUPOBATh U MPeoOpPa30oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMH, CBS3AHHBIMU C JBIJKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHS MHOTOTPAHHUKOB U TEJ BpAIICHUS: CEYEHUs LIWJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUAE YTBEPKICHHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHHN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHAITh U3YUYCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, pemaTh MPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011eHNE U CUCTEMATH3AIHS 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHME, O606III€HI§C " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHUCYHKE IIIOCKOCTH, MapaljIesIbHbIX
IpPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, psimasi,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
TUTOCKOCTH, MAPaJUICIbHBIX TPSAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsiTHst: mepeceKarouecs MmIoCKOCTH,
NepeCceKaroIInecs MpsiMasi ¥ TNIOCKOCTh;
MIOJTYIIPOCTPAHCTBO

[TonsTHSA: Eepecekarolecs MIOCKOCTH,
nepeceKaroIuecs npsiMast ¥ II0CKOCTb;
HOJYIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, H300paxeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC




CIICACTBHUA U3 HUX

10

11

12

13

14

15

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
cieactBus U3 HuX. CrocoObl 3a1anus
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O603HaueHus NPSAMbIX U IUIOCKOCTEN

N300pakeHue ceueHni mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. N3o0parkeHue nepeceucHus
IIOJIY4EHHBIX IIOCKOCTEeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IJI0CKOCTeN. PackpamBanue
IIOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMU

N300pakeHne ceueHnit mupaMuibl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

N300pakeHne ceueHnit mupaMubl, Kyda u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MOJIY4EHHBIX IJI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HbIMU I[BETAMU

Merton ciaenoB ajs MOCTPOCHUA CceueHUI

MeTton cnefoB st TOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuil MpsIMbIX U
IIJIOCKOCTEN




16

Mertop cieoB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

19

20

21

22

23

[TocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTexceI?I U 3aI1iMCh HI1aroB
MOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEN U 3aIHUCh I1aroB
IIOCTPOCHHUS

IToBTOpenue nnanumerpuu: Teopema o
IPONOPLHUOHATBHBIX oTpe3Kkax. [Tonobue
TPEYroJIbHUKOB

IToBrOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUHU

KonTtponbnas pabora "AKCHOMBI
crepeomerpuun. Ceuenus"




24

B3anMHOE pacnosioKeHue NpsiMbIX B
npoctpaHcTBe. CKpeLBaroIUecs MpsIMbIE.
[Tpr3HaKkK CKpeIUBaOIIUXCS IPSIMBIX.
[TapannenbHble IpsiMbIE B IPOCTPAHCTBE

25

26

Teopema o CylIEeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI MapasuieIbHON
JTAaHHOW MPSIMOM, TPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAIlleH Ha JaHHOU
npsimoit. JleMMa o mepeceueHun
napauIeIbHBIX MPSAMBIX IIIOCKOCTHIO

[TapamiensHOCTB Tpex mpsMbIX. Teopema o

TpEX mapauIenbHBIX NpAMBIX. Teopema o
CKPEIIHUBAIOIINUXCS TPIMBIX

27

[TapannensHoe npoekTupoBanne. OCHOBHbBIC
CBOICTBaA NMapaJlIeIbHOTO POEKTUPOBAHUS.
N3o06paxkenue pazHbIx puryp B
napaieIbHOW MPOEKINH

28

29

30

31

LlenTpanbHasa npoekuus. Yrou ¢
COHANPABJICHHBIMA CTOPOHAMM. YTOJI
MEXIY IPSAMBIMU

3anauun Ha J0KA3aTeNbCTBO U UCCIICIOBAHHUE,
CBSI3aHHBIE C PACITOIOKEHHEM TIPSIMBIX B
POCTPAHCTBE

[TonsaTus: mapanieabHOCTh NPSIMON U
IUIOCKOCTH B MpocTpaHcTse. [Ipu3Hak
napasieIbHOCTH MPSAMON U MIOCKOCTH.
CaolicTBa napayuieIbHOCTH IPSIMON U
TUTOCKOCTH

FCOMeTpI/ILIeCKI/IC 3aJa4 Ha BBIYHMCICHUEC U




JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIebHOTO IPYrou npsamoi. Pacuér
OTHOUIIECHUM

33

[MapannenbHas TpoeKIHs, IPUMEHEHUE IS
MOCTPOCHHSI CEUeHUH KyOa n
napauienenunena. CBoncTea
napaJiesienune1a ¥ Mpu3Mbl

34

35

36

37

38

HapanneanLIe IITOCKOCTH. HpI/IBHaKI/I
napaujaCJIbHOCTH ABYX IUIOCKOCTEH

Teopema o napanienbHOCTH U
€/IMHCTBEHHOCTH IUIOCKOCTH, IPOXOASIIEH
4yepe3 TOUKY, He IPUHALIEKALTYI0 TaHHOU
IUIOCKOCTH U CIIEICTBUS U3 HEE

CBoiicTBa napayjIeNbHBIX IIOCKOCTEH: O
MapajuIeIbHOCTH MPSAMBIX [IEPECEUEHHUS IPU
MIEPECEUCHNH JABYX MapaJUICIbHBIX
IJIOCKOCTEN TPEeThEN

CaolicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHBIX MPSAMBIX,
3aKJIF0YEHHBIX MEXy apajieIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHHUH MTPSIMOU ¢
JBYMsI ITapaJJIENbHBIMU TUIOCKOCTSIMHU

[ToBTOpenue: Teopema Iludaropa na
IUIOCKOCTH




[ToBTOpEHUE: TPUTOHOMETPHUSL

39 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajulesenuIe1a

41 Beruucnenue 1yinH 0Tpe3KoB B Ky0e U
IIPSIMOYTOJIBHOM MapajuIeNeIuIe e
[IepnieHIUKYIAPHOCTD NPAMOU U

42 I10CKOCTH. [Ipu3HaK nepneHIuKyIspHOCTH
IPSIMOM U TNIOCKOCTH
[IepnieHIUKYIAPHOCTD NPAMOU U

43 10ckocTH. [Ipu3Hak nepnesauKyJIspHOCTH
IIPSIMOM U INIOCKOCTH
Teopema o CynieCTBOBaHUM U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOAILEH
yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHANKYJIIPHOMN K ITIOCKOCTH

45 [110CcKOCTH ¥ IEPIEHANKYIISIPHBIE UM
IIpsIMbIE B MHOTOTPaHHHUKaX

46 [I;mockocTH U NepneHIuKyIIpHbIE UM
IpsIMbIE B MHOTOTPaHHHUKaX

47 [Iepnenqukymnsap u HaknoHHas. [loctpoenue
NEPNEHANKYJIAPA U3 TOYKH HA MPSIMYIO

48 [Iepnenukymnsap u HaknoHHas. [loctpoenue
NEPIEHIUKYIIIpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIspax (mpsmas
u oOpaTHas)

50 Teopema o Tpéx neprneHAUKYIspax (mpsmas

u oOpartHas)




o1

Yron Mmexay CKpeluBarOIUMUCS IPSIMbIMU

[Touck neprneHANKYISIPHBIX MPSMBIX C

52 MOMOUIbIO NEPIIEHANKYIISPHBIX MJIOCKOCTEN

53 OpTOroHanbHOE MPOCKTUPOBAHUE
[Toctpoenue ceuenuii Kyba, mpU3MBbI,

54 IIPaBUJIILHOM MMPAMUJIBI C TIOMOIIBIO
OPTOrOHAJILHOU IIPOEKIIUU
[TocTpoenue ceuenuii Kyoa, mpU3MBl,

55 MPaBUIILHON MUPAMHJIBI C TTOMOIIBIO
OPTOTOHAJILHON IIPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
PacCcTOSIHUN OT TOYKH JI0 MJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU A0 IUNIOCKOCTH
CnocoObl OIyCTUTh NEPIEHANKYISPDI:

60 CUMMETpPUS, CABUI TOUKHU IO NapaljIeIbHON
IpsAMOit

61 CnBur 1o HenapaIeNIbHOU NMPSAMOH,
U3MEHEHUE PACCTOSHUN
KonTtponbHas padora "B3anmuoe

62 pacroI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npoctpaHcTae"”

63 [loBTOpEHME: Yroa Mekay NpsIMBIMU Ha




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yroyi MexIy
CKpCIIUBAOIIUMUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

66

FCOMeTpI/ILIeCKI/IC MCTOAbI BEIYUCIICHUA yIJia
MCKAY NPSAMBIMHA B MHOT'OI'pPaHHHUKAX

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTI'O yIjia

67

[lepnennukynspHeie maockoctu. CBoiicTBa
B3aUMHO IEPIICHAUKYISPHBIX IIJIOCKOCTEN

68

69

70

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEN; TEOpeEMa O NMPSMOK
MEPECECUCHUS ABYX MIOCKOCTEN
NEPNEHAUKYIISIPHBIX TPEThEH INTIOCKOCTH
[TpsMoyronbHbIN napasienenunes; Kyo;
W3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napasuiesenumnena

TeopeMa 0 JUaroHaJii npsAMoyroJibHOTO
Mnapajjejenuieaa u CJICACTBUC U3 HEe

71

CrepeomeTpHuyuecKkue 1 MPUKIIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSIMBIX | TJIOCKOCTH

72

73

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAHJIAPTHBIX
MHOTOTPaHHHUKAX

Hapa napaJisiCJIbHbIX IJIOCKOCTEH Ha




CKpPCIIUBAOIHNXCA NPAMBIX, PACCTOAHUC
MECXKAY CKPEIUBAOIIUMHACA IIPSAMBIMHA B
MMPOCTBIX CUTYyallUsAX

Paccrosaue oT ToukH J0 IIIIOCKOCTH,

4 paccTosiHue OT NPSAMOM 10 IIIOCKOCTH
Brlunciienre pacCTosTHUM MEXIY

75 CKPEIIHBAIOIIUMHUCSA IPSIMBIMU C IIOMOILBIO
MEPIECHINKYIISIPHOMN TIIOCKOCTH
TpéxrpanHsblil yroi, HEPaBEHCTBA AJIs

76 TpexrpaHHbIx yrios. Teopema [Iudaropa,
TEOPEMBbl KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOIO yria

77 OeMeHThI chepruiecKoil reoMeTpuu:
reoJe3NYECKUE JINHNUU Ha 3emiie

78 KonTponpHas padora "Yriel u paccTosHus"

79 Cucremaruzanus 3HaHud "MHOrorpaHHUK U
€ro 2JIEMEHTHI"

80 IInpamua. Bunel nupamun. I[IpaBunsHas
nupamua

81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

82 IIpssMo# napaienenunes, NpsMoyroabHbIi
napaenenunes, Kyo

83 Boinykibie MHOrOrpanHuku. Teopema
Ditnepa
Beinykinbie MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunbHbIe U MOTYNIPaBUIIbHBIE

MHOTI'OI'paHHUKH




85 KontponpHas padora "MHororpaHHUKT" 1
86 [ToHsiTHE BEeKTOpa Ha IJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 PazHoCTh BEKTOPOB 1
89 [TpaBuno mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
01 Paznoxenue BekTopa mno 6a3nc3u/ TpEX 1
BEKTOPOB, HE JISKAIIUX B OJHOH IJIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
93 Berunciienue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1
98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
99 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 1
100 HToroBas KOHTpOJIbHAsA paboTa 1
101 Hroroas xoHTpoapHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIHs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTesibHbIE pecypchl

1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha TJIOCKOCTH U B MPOCTpaHCTBE"

5 [ToBTOpenue Temol "CkansipHoe 1
MPOU3BEJCHNE BEKTOPOB"

3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"

4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
IPOXOJsIIel yepes JBe TOUKu"

5 YpaBHEeHHE MJI0CKOCTH, HOPMAJIb, 1
ypaBHEHHUE TNIOCKOCTH B OTPE3Kax

6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IJIOCKOCTH B OTPE3Kax

7 BexTopHoe npounsseneHne 1

3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMUPOBAHNE

9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE

10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX

11 AHaTMTHYECKHE METOIbI pacyéTa yria 1
MEXY INIOCKOCTSIMA B MHOTOTpaHHHUKaX

12 dopmyna pacCTOSTHUSA OT TOYKH J10 1

IIJIOCKOCTH B KOOpAWHATax




Haxosnenue paccTossHUM OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOM MUPAMU/IE

15 KoHnTtpoisbHas pabota "AHamuTuyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHHIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MepeCceueHUs MPSMbIX U
IJIOCKOCTEMN

19 [TapamienbHbie TPSIMBIE U JTIOCKOCTH:
napajuieIbHbIe CEeUeHUs

20 [TapamienbHbIe IPSIMBIE U IJTIOCKOCTH:
pacu€T OTHOLIEHHI

21 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIINMUCS MPSIMBIMHU
[TepnienauKysIpHBIC IPSIMBIE U TUIOCKOCTH

99 CTaHJapTHBIC TIAPhI EPIECHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUH
MHOTOIPAaHHUKOB

23 [TepnenauKyIsipHBIE TPSIMBIE U TNTIOCKOCTH:
TeopeMa O TpeX MepreHIUKYIsIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:
BBIYMCIICHHS] IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: IO MHOTOYTOJIBHUKOB,

dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS




nmonoous

26

27

28

[ToBTOpEHME: TUIONTAAX MHOTOYT'OJILHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
o 00us

[ToBTOpEHME: TUIONIAAX MHOTOYT'OJILHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

[Imomaan cedyeHnii MHOTOIrPaHHUKOB:
TJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS IO 100MsI

30

31

32

KonTtponsnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBeM MPSIMOYTOIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yTIIa

33

CrepeomeTpuyeckre 3a/1a4u, CBS3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

35

[IpuknanHelie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBHOTO
napasuiesenumnena

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHuecKre 3aJaul, CBS3aHHBIE C




BBIYUCIICHHEM 00BEMOB MPSMON TIPU3MBI

[Ipuknagabie 3a1a9u, CBSI3aHHBIE C 00BEMOM

37 IIPSAMOM TIPU3MBI
Brrancienrne 00bEMOB T C HOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOU MPU3MBI
Boruncienue 00EMOB T ¢ IIOMOIIBIO

39 onpenenéHHoro uaTerpaiga. Oobém
MAPaMUIbI

40 dopmyna 06bpéMa mupamuel. OTHOIIEHHE
00BeMOB UpamMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

42 CrepeoMeTpHUSCKUE 33]]a4H, CBSI3aHHBIC C
00bEMaMK HAKJIOHHOW TTPU3MBI

43 CrepeoMeTpHUECKUE 33]]a4H, CBSI3aHHBIC C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OObEMBI

44 Ten", CBA3aHHBIC C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4n o Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Tpumenenue o0bEMOB. Borunicnenue
PACCTOSHUS JI0 TIOCKOCTH

47 KonTtponbhas padora "O6béM
MHOTOTrpaHHHKaA"

48 Hunuaapudeckasi MOBEPXHOCTD,

o0pa3yroIne UIHHIPIIECKON




IIOBEPXHOCTHU

Humuaap. [Ipsmoit KpyroBoi HUIHHAP.

49 [Imomane MOBEpXHOCTH LHUAIUHIAPA

50 Konunueckasi moBepxHOCTh, 00pasyroliue
KOHUYECKOU nmoBepxHocTH. KoHnyc

51 Ceuenue KoHyca IJIOCKOCTHIO,
MapajuieIbHOM IIIOCKOCTH OCHOBAHUS

50 Yceuénnblii konyc. M300paxeHne KOHYCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOIM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuueckue 3aauu Ha

55 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MOCTPOEHUEM CEUCHUM HWJINHIPA, KOHYCA
CrepeoMeTrpuueckue 3aJaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUI LIWIMH]PA, KOHYyCa

57 [Ipuknanuble 3a1a4um, CBSI3aHHBIE C
[UTHHIPOM

58 [Ipuknanuble 3a1a4un, CBSI3aHHBIE C
HWIHHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwne nrapa u cdepsl mrockoctsio. Bua u
n300pakeHue mapa

61 [Tepeceuenne cdepsl U mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi mnockoctsio. Bun u
n300pakeHHE mmapa

VYpasnaenue chepsl. [Lnomans chepst u eé

62 .
yacren

63 Cummetpus chepsl U mapa
CrepeomeTpHruecKue 3a1auu Ha

64 JTOKA3aTEebCTBO M BBIYUCIICHUE, CBSI3aHHBIC
co c(epoii U mapoM, MOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpruecKue 3a1a4u Ha

65 JIOKA3aTeIbCTBO M BBIYUCIICHUE, CBSI3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM X
CEYEHUH TIOCKOCTHIO

66 [Ipukianueie 3aqa4n, CBsi3aHHBIE CO cPepoit
U II1apoM
[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIE
noxoous

68 Paznmunbie KOMOWHAIIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3amauu o Teme "Tena v MOBEPXHOCTH
BparnieHus"

20 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpauieHus"

7 KonTponbhas pabota "Tena u moBepXxHOCTH
BpauieHus"

79 O06Beém munuHapa. Teopema 06 00bEME

MpAMOTro HMUJInHApPA




73

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuaTerpaiga. OobpéM KoHyca

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYyCa

CrepeomeTpuyeCcKHe 3a/1a4i, CBSI3aHHbIE C
BBIUUCIICHMEM 00BbEMOB LIMIIMHJIPA, KOHYCA

76

[Mpuknanueie 3axaun mo Teme "OO0bEMBI U
IJI0IIaAu TOBEepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeoMeTpHUYECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTa U IMApOBOr0 CEKTOpa

78

[Ipuknanaeie 3apaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOMIEHUS MEXKITY
TUTOIIAISIMHA TTOBEPXHOCTEH 1 00BEMaMu
MOI0OHBIX TeN

79

[TonoOHbIe TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mo100uu.
CrepeomeTpuyiecKkue 3a/1a4um, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TENI U IUIOMIAIEN
MIOBEPXHOCTEN

80

81

KonTponbnas padota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"
JBmxenus npoctpancTBa. OTOOpakeHusl.

JIBrokeHus U paBeHcTBO ¢uryp. Ooume
CBOMCTBA JIBUYKECHUU




82

Buabl 1BrKeHMI: TapauieIbHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHS, 3€pKajJbHAas
CHUMMETpPHS, IOBOPOT BOKPYT MPSIMOMH

83

84

85

[Ipeo6pazoBanus mogoous. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3a1a4n Ha IPUMEHEHHE
JIBYDKCHUS

KoHntponbnas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTo10B Kypca reomerpuu 10—-11 kmnaccos,
cucremarusauus 3HaHui: "l[lapamiensHocTh
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTo10B Kypca reomerpuu 10—-11 kmnaccos,
cucTemartusanus 3HaHui: "BekTopsl B
npoctpaHcTae”

88

89

90

Ob6o6uaroree noropeHue 11 noHsATHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTu3alus 3HaHuil: "BekTopsl B
npoctpaHcTae”

Ob6o6maroriee nopropeHue 11 noHsATUi U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cuctemarusaius 3Hanuil: "Oo6bem
MHOTOrpaHHHUKa"

Ob6o6maroriee noropenue 11 noHsATHi 1

MeTO0B Kypca reomerpun 10-11 knaccos,
cucreMaTtu3anus 3HaHuil: "O0bem




MHOTOTrpaHHHKA"

91

92

93

O6o6matomee moBropeHue 11 moHsaTH 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMarusanus 3Hanuil: "[lnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"
O6o06matomee moBTopeHue 11 moHsaTH 1
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucreMaruzanus 3Hanuit: "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"

HToroBast KOHTpoONbHAs paboTa

94

95

96

Wrorosas koHTpoJsibHasA paboTa
IToBTOpEHME, 0000IICHUE 1
cHUCTeMaTU3alMsl 3HaAHUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK

HAayKHU U eé POJIb B pa3BUTHH COBPEMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHUHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK

HAayKHU U eé POJIb B pa3BUTHUHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TCXHOJIOT 15071




Wcropus pa3BuTUS CTEPEOMETPUU KaK

101 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHHA
HcTopust pa3BUTHS CTEPEOMETPUHN KaK
102 HAaYKHU U €€ poJib B pPa3BUTHUU COBPEMEHHBIX 1
WH)KCHEPHBIX Y KOMITBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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