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COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MApAJLIEIBHOCTD TPEX MPIMBIX, IAPAIUICIIBHOCTD IPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuieiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTU: NEPIEHAUKYIISPHBIC NPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriyia. TpEXrpaHHbId U MHOTOI'PaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojibHass nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBiieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3Jp,
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 TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPU3M, CHUMMETPHUS NPABUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHHH BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

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

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

5) puzuveckoe BoCIUTAHME:

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

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdIO0Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

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

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUEHUH 10 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00ObEKTaMHU, SIBJICHUSMU, IPOLECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCa, a TaKXKe BbIIBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEN ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW HH(YOpPMaALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNHoBBIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX 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 IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



cBOOOJIHO pACMO3HAaBaTh OCHOBHBIE BUABI MHOTOTPAHHHUKOB (IIPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKHM, BbIOMpas  OCHOBaHHMA  JJIA
KJIaCCU(pUKaALUY;

CBOOO/IHO  ONEpUPOBATh  IOHATHSMH, CBSI3AHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajuiebHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKUE (UTYp Ha IJIOCKOCTh, BBIIOJHATh U300paxkeHUs puryp
Ha IIOCKOCTH;

CTPOUTHh CEYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJAMH, BBIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

CBOOOJHO OINEPUPOBATHh MOHITHSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

CBOOO/IHO OIEpPUPOBATh MHMOHSTHUSAMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBINIOJIHATH JIEUCTBHS HAaJl BEKTOPAMH;

pemath 3aJadyd Ha JO0Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOIIEHWH U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIIME MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4;
U3BJIEKaTh, MPEOOpa3OBbIBaTh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

OPUMEHATh TMOJYYEHHbIE 3HAHUS Ha MPAaKTUKE: CpaBHUBATH W
aHAJIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIEC MOHATHS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCIIE0BATh MTOCTPOECHHBIE MOJEIN C HCIOJb30BAaHUEM I€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJIUYMH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 23 1 0,75
5 B3anMHOe pacnonokeHue npsmsIx B 5
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSMBIX U IJIOCKOCTEHN B 3 0.25
IIPOCTPAHCTBE
4 HepneHz[HIEmepHOCTb MPSIMBIX U 25 1 05
IJIOCKOCTEHN B POCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 5 5
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 6 1,5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoTshI

JJIeKTPOHHBbIE
Hara undgpoBbie
u3ydeHusi oOpa3zoBaTe/ibHbIE

pecypchl

Beenenne B crepeomMeTpuio

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IJIOCKOCTH, MapajieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

23 1

0,75

[ToHATHS cTepeomMeTpHun: TOUYKA, IpsMas,
IUIOCKOCTh, MMPOCTPAHCTBO. OCHOBHBIC
IpaBHJia U300paKeH!sI Ha PUCYHKE
IUTOCKOCTH, MApaJJIeTIbHBIX MPSIMBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka

bu6mmoreka [IOK

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIIuecs npsMasi ¥ TOCKOCTh;
HOJYTIPOCTPAHCTBO

[MoHsTHSA: TIepeceKarOIUecs TNIOCKOCTH,
HepeceKaroIIuecs npsMasi U TIO0CKOCTh;
HOJYTIPOCTPAHCTBO

MHororpanHuKH, H300pakeHHe
IPOCTEHIINX MMPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHuKH, H300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOMINX 00BEKTOB

bu6mmoreka [IOK

bu6mmoreka [JOK




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIEICTBUSA U3 HUX

bubmuorexa [JOK

10

11

12

13

BxomHast koHTposibHas paboTa.

AHanIu3 KOHTPOJIbHBIX PadoT.
AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
cnenctBus U3 HuX. CrocoOsl 3a/1aHus
NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IJIOCKOCTEN

AKCHOMEI CTCPCOMCTPHHU U IICPBBIC
CJIICACTBHA U3 HUX. Crioco0n1 3aJaHusA
MpsAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC.
O0o03HaueHus IIPpSAMBIX U IUIOCKOCTEH

H300pakeHne ceueHui mupaMuibl, Kyoa u
HPU3MBI, KOTOPBIE IPOXOIST Yepe3 uX
pEbpa. N3o0paskeHue nepeceyeHus
NOJTYYEHHBIX IIOCKOCTeH. PackpammBanue
NIOCTPOEHHBIX CEYEHUI Pa3HBIMHU IIBETAMHU.
[IpakTuueckas pabora.

N300pakeHne ceueHnit mupaMuibl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 X
pEbpa. N3o0paskeHue nepeceyeHus
MOJIY4EHHBIX IIII0CKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUEHUN Pa3HBIMU [[BETAMU

N3obpakenue ceueHuil nupamMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHue nepeceueHus
MOJIy4EeHHBIX IJI0CKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYECHUH PA3HBIMU LIBETAMHU

0,25

bu6mmoreka [IOK

bu6nmoreka [IOK

14

MeTton cie1oB U1l IOCTPOEHUS CEUEHU I

bubmuorexa [JOK




15

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa nepeceyeHri MPSIMbIX U
IIJIOCKOCTEH

16

Merton cienoB Uit HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHnil PSIMBIX U
IIJIOCKOCTEN

bubmuorexa [JOK

17

18

19

20

21

[TocTpoeHue ceueHui B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX qepTexceI?I U 3aIliMCh 1HI1aroB
MIOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
noctpoenus. [Ipaktuueckas padoTa.

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIUCh LI1aroB
nocrpoenus.[Ipaktuyeckas padora.

HOBTOpeHI/IC IJIAaHUMCTPHUU: TeopeMa 0

IPONOPLHUOHATIBHBIX 0Tpe3Kax. [Tomobue
TPEYrOJIbHUKOB

0,25

0,25

bu6mmoreka [IOK

bu6mmoreka [IOK

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHUIX Ha
BBIHOCHBIX 4eprexkax. Mcropus pa3Burus
HJIaHI/IMeTpI/II/I )41 CTepeOMeTpI/II/I

bubmuorexa [JOK




23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

B3anmHoe pacnosio:keHue NpsiMbIxX B
NPOCTPAHCTBE

bubmuorexa [JOK

24

AHanIu3 KOHTPOJIbHBIX PadoT.
B3aumnoe pacronoxeHue npsiMbix B

IMPOCTPAHCTBC. CerIHI/IBaIOH_[I/ICCH IIpsAMBIC.

IIpu3Haky CKpeUUBaIOIUXCS IPSAMBIX.
[TapaienbHbIe IPsIMBIE B IPOCTPAHCTBE

25

26

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMO MapasuieIbHON
JAHHOM IPSIMOM, MPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKallled Ha JaHHOMN
npsaMoi. JleMMa o nepecedueHun
napajuieIbHbIX MPSAMBIX INIOCKOCTHIO
[TapannensHOCTH Tpex MpsiMbIX. Teopema o

TpEX MapajuieabHbIX IpAMBIX. Teopema o
CKPEIIHBAIOIINXCS TPAMBIX

bubmuorexa [JOK

bu6nmoreka [JOK

27

[TapannensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapalIeIbHOTO
npoexTupoBanus. M300pakenne pa3HbIX
¢buryp B napaiienbHON MPOSKIIUU

28

29

[{eHTpanbHas npoeKus. YTOI C
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXy MPSIMbIMHU

3aauM Ha JOKa3aTeNIbCTBO U
UCCIIEIOBaHKE, CBSI3aHHbIE C
PacroyIoKEHUEM MPSIMBIX B IPOCTPAHCTBE

bu6mmoreka [IOK




IMapasieJbHOCTD NPSIMBIX H IIOCKOCTE#
B NIPOCTPAHCTBE

0,25

30

[ToHATHA: mapauIeIbHOCTD IPAMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TNIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSIMOU U
MJIOCKOCTH.

31

I'eomerpuueckue 3agaun Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapauIeIbHOCTHIO MPSIMBIX U MJIOCKOCTEH B
MIPOCTPAHCTBE

bu6mmoreka [IOK

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSMYIO Ha YePTEkKe U
MapajuIeIbHOTO IPYrou npsamoi. Pacuér
OTHOUIEHUI

bu6mmoreka [IOK

33

34

35

[TapannensHas IpoeKLKs, TIPUMEHEHUE s
MOCTPOEHHUS CEYeHUI KyOa U
napayuienenuneaa. CBoncTaa
napajuieNienumne/1a v IpU3Mbl

HapanneanLIe ITIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

TeopeMa 0 MapaJuICIIbHOCTHU U
CAWMHCTBCHHOCTH ITIJIOCKOCTH, HpOXO,Z[SIH.ICfI
qepe3 TOUKY, HC NPUHAIJICIKALTYIO JaHHOU
IUIOCKOCTH U CIIEACTBUS U3 HEE

bu6mmoreka [IOK

36

CBoiicTBa mapayIeNIbHBIX IUIOCKOCTEN: O
[apaJUIEIbHOCTH NPAMBIX IIEPECEUCHUs IIPU
[IEPECCUCHUH IBYX apaAJIIEIbHBIX
IIJIOCKOCTEM TPEThben

Bbubmmnoreka [JOK




37

CBoiicTBa mapaieNnbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapajleNbHbIX NPSAMBIX,
3aKIIIOYEHHBIX MEX1Y NapauleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHNUH NPSAMOM C
JBYMs IapaJlIeNIbHbIMU TIOCKOCTSIMU

IepneHIMKYJISIPHOCTD NPSIMBIX H
IJIOCKOCTE B MPOCTPAHCTBE

25

0,5

bu6mmoreka [IOK

bubmuorexa [JOK

38

39

40

[ToBTopenue: reopema [Mudaropa
HAIJIOCKOCTH

[ToBTOpEHHUE: TPUTOHOMETPHUS
IPSMOYTOJBHOTO TPEYTOJIbHHUKA.
[IpakTuyeckas padora.

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTIO
napajulesenune1a

0,25

bubmuorexa [JOK

bu6nmoreka [IOK

41

42

43

44

Brruucnenue aMH OTPE3KOB B Ky0Oe U
IPSMOYTOJIBHOM IapajuIeyenuIe/ie

IlepneH AUKYIAPHOCTD MPAMON U
m10ckocTH. [Ipr3Hak nepnesauKyJIsIpHOCTH
MPSMON U TNIOCKOCTH

[IeprieHAUKYIAPHOCTD NPAMOU U
mockocTy. [Ipu3Hak nepneHuKyIsipHOCTH
IIPSIMOM U INIOCKOCTHU

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIeH
Yyepe3 TOUKY IPOCTPAHCTBA U
NEePHEHANKYISPHON K IMIIOCKOCTH

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [JOK

45

[110cKOCTH U TePHEHANUKYISIPHbIE UM
psiMble B MHOTOTPaHHHUKaX

bu6mmoreka [IOK




[IimockocT U NepneHIuKyIIpHbIE UM

46 IpsIMble B MHOI'OI'paHHHMKaX

47 [eprienaukynsap u HakiaoHHast. [Toctpoenue
NEepIEHANKYIISApa U3 TOYKU Ha MPSIMYIO

48 KoHTposibHast paboTa 3a moJIyroaue.
AHaim3 KOHTPOJIBHBIX PadoT.

49 Teopema o Tpéx nmepneHANKYIIApax (mpsamas bubnuorexa [JOK
u oOpaTHas)

50 Teopema o Tpéx nepneHAUKyIspax (mpsmas
U oOpaTHas)

51 VYron Mexy CKpelBarOIIUMUCS NPSIMBbIMU bubnuoreka [IOK

59 [Touck neprneHaAuKyYIApHBIX MPSIMBIX C ) BuGmiorexa LIOK
TIOMOIIBIO IEPIICHIUKYISPHBIX TUIOCKOCTEH

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[TocTpoenue ceuenuii kyoa, MpU3MBlI,

54 IIPABWJIBHOM MUPaMUJIBbI C TIOMOIIBIO bubnuoreka [IOK
OpPTOTOHAJIBHOW MPOEKIUH
[TocTpoenue ceuenuii kyoa, MpU3MBl,

55 NPaBUIBHOMN MUPAMUIBI C TOMOIIBIO 0.95
OpTOrOHaJIBHON npoekuuu. [IpakTnueckas ’
pabora.
CuMMeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

56 MII0CKOCTH. [InockocTn cummeTpuii B bubnuorexa [JOK
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHaAuKyIIpHOCTH MPSIMOK U BuGmorexa LOK
TUIOCKOCTH KaK CJIICTBUE CUMMETPHH

58 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér Bu6morexa LIOK

paCCTOSIHI/Iﬁ OT TOYKH OO IIIIOCKOCTH




59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU 10 IUNIOCKOCTH

60

61

62

Croco0bl ONyCTUTh TEPIICHANKYIISPHI:
CUMMETpHUS, CABUT TOUYKHU IO apaJLICIbHOM
IpsAMOi

Casur 1o HenapasuieIbHON IPsSMOH,
WU3MEHEHUE PACCTOSHUM

KoHnTtposbHast pabora "B3auMHoe
pacroIoKeHUe MPSMBIX U MIIOCKOCTEN B
npocTtpaHcTBe"

bubmuorexa [JOK

63

64

65

66

67

Yribl 1 paccToOAHUSA

AHayu3 KOHTPOJIbHBIX PadoT.
[ToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

[ToBTOpEHME: YrOI MeXay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuueckne METObI BBHIYUCIEHUS YIJIa
MEXy IPSIMBIMUA B MHOTOI'PaHHUKAX.
[IpakTuyeckas padora.

JIByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPAHHOTO yria
[TepnenaukynspHsle 10ckocTH. CBONCTBA
B3aUMHO IEPIICHAUKYISPHBIX IIJIOCKOCTEN

16

0,25

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6nmoreka [JOK

68

[Tpu3Hak neprneHuKyIspHOCTH

bu6mmoreka [IOK




IJIOCKOCTEW; TeOpeMa O MPSMOK
nepeceyeHmst IByX IIIOCKOCTEeH
HEePIEHAUKYIIAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyTronBpHBIN Mapauienenumnesn; Kyo;
U3MEPEHMs], CBOMCTBA IPAMOYTOJIbHOTO
napajulesenue1a

bubmuorexa [JOK

70

71

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
napauiejenuincaa u CICaCTBUC U3 Heé

CTepeOMeTpI/I‘leCKI/Ie " IIPUKJIAAHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX U IINIOCKOCTH

bubmuorexa [JOK

72

[loBTOpEHUE: CKpeluBaroLecs NpsMbIe,
napaelibHble INIOCKOCTH B CTaHJIapPTHBIX
MHOT'OI'paHHHKaX

bubmuorexa [JOK

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXY CKPEIIMBAOIIUMUCS MIPSMBIMHU B
MPOCTBIX CUTYAITHSIX

bu6mmoreka [IOK

74

75

76

Paccrosinre OT TOUKH 110 TJIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 MIIOCKOCTH

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPHEHANKYJIAPHON IIIIOCKOCTH

Tpé€XrpaHHslii yroi, HepaBeHCTBa s
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

bu6mmoreka [IOK

bu6mmoreka [JOK

77

DJIeMEHTHI ChEPUIECKON TeOMETPHH:




I'€OAC3NYCCKHUE ITMHNHN HAa 3emite

78 KoHnTtposbHast pabota "Yribl u paccTosHUA"
MHoOrorpaHHUKHU 7
AHaim3 KOHTPOJIBHBIX PadoT.
79 CucremaTtu3zanus 3HaHuid "MHOTOrpaHHUK 1 bubmmoreka [JOK
U €r0 JIEMEHTHI"
80 [Tupamuga. Buael nupamun. [IpaBuibsHas 1 Bu6morexa LIOK
nupamuia
81 [Tpusma. IIpsimast 1 HaKIIOHHASI TPU3MBI. 1 BuGmorexa LOK
[TpaBunbHas npu3Ma
82 [Ipssmoit napaienenunen, NpsMOyroIbHbIN 1
napajuienenunes, Kyo
83 Brinykisle MHOrorpanHuku. Teopema 1
Olinepa
Brinykisle MHOrorpanHuku. Teopema
84 Oinepa. [IpaBuibHBIE U OTYTIPAaBUIIbHBIE 1 bubnuoreka [IOK
MHOT'OI'paHHHUKH
85 KonTponsHnas pabora "MHuororpaHHuKn" 1
BexTopshl B IpocTpaHcTBe 12
AHanu3 KOHTPOJIbHBIX PadoT.
86 [lonsTHE BEKTOpa HA MJIOCKOCTH U B 1
POCTPAHCTBE
87 CyMMa BEKTOpOB 1 bubnuorexa [JOK
88 Pa3nocTh BekTOpOB 1 bubnuoreka [IOK
89 [TpaBwito mapamenenurea 1 bubmmoreka [JOK
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
91 Paznoxenune BekTopa 1o 6azucy Tpeéx 1 bubnuotexa [JOK




BEKTOPOB, HE JISKAIIUX B OJHOH MIOCKOCTH
92 CkansipHo€ NMPOU3BEICHHE 1
93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
POCTPAHCTBE
94 [IpocrTeiimue 3aga4un ¢ BEKTOpAMHU 1 bubnmoreka [JOK
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocteiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
IToBTOpEHue, 0000 1IeHNE 1 5
cucTeMaTu3anus 3HAHUIA
98 O06001IeHne U cucTeMaTU3alus 3HAaHAN 1
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
100 Wroroas kKoHTpOJIBHAS paboTa 1
101 HToroBas KOHTpOJIbHAsA paboTa 1
102 AHanmM3 KOHTPOJIBHBIX pva60T.0606meHHe u 1
cUCTeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 15

[NPOTPAMME
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