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INOACHUTEJIBHASA 3AIINCKA

['eomeTpust sBisieTcss OMHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
o0miero oOpa3zoBaHus, TaKk Kak 00ECIeUnBaET BO3MOXXHOCTh U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHON HAIPaBICHHOCTH W TMPEAMETOB TYMaHUTAPHOTO IHKIIA.
[Tockonpky  JOTMYeCKOE€  MBILIUIEHHE,  (QOopMUpyeMOe  IpU  U3Yy4YECHUHU
00y4aroIUMUCs TOHATUHHBIX OCHOB F'€OMETPUH, NPHU J10KA3aTEIbCTBE TEOPEM U
MIOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPXKACHUA MPU PEIICHUH T€OMETPUUECCKHIX
3ajja4, yMEHHME BBIABUTATb U OMNPOBEpraTh THUIOTE3bl HEMOCPEIACTBEHHO
UCTIOJIB3YIOTCSl MPU PELIEHUH 3a/lad €CTECTBEHHO-HAy4YHOTO IMKJA, B YaCTHOCTHU
(¢uznyeckux 3anad.

I{esnb ocBOeHUs mporpaMmMbl yueOHOro Kypea «I'eomerpus» Ha yriryOoaéHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIBHBIX CIIOCOOHOCTEW OOydYarommMxcs mpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIOIIEH MpeaMeTHON oOnactu «MaremaTtuka u
uHdpopmaTHKa»  dYepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHus U
UCIOJb30BaHUsl Oosiee TIyOOKMX T€OMETPUUECKUX 3HaHUM U JIEeHCTBUH,
CHeM(PUIHBIX TEOMETPUN, H HEOOXOTUMBIX JIJIsl YCHEIIHOTO MPOGECCHOHATBHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCIIOJIB30BAaHUEM MAaTEMATUKH.

[IpuopureTHpIMH 3aadyaMu Kypca TE€OMETPUH Ha YTIIIyOJIEHHOM YPOBHE,
PacCIIMPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBJISIFOTCS:

pacliipeHye MpeACTaBIEeHUsI O T€OMETPUU KaK YaCTU MUPOBOI KyJIBTYpblI U
(dbopMupOBaHHE OCO3HAHUS B3AMMOCBS3H TE€OMETPUH C OKPYKAIOITIM MHPOM;

dopMupoBaHrUE TMpPEACTAaBICHUS O TMPOCTPAHCTBEHHBIX (UTYypax KaK o
BOXHEHMIINX MaTeMaTHYEeCKHX MOJENSX, MO3BOJSIOUIMX OINUCHIBATh U HU3y4daTh
pa3HbI€ SIBICHUS OKPY’KAIOLIEr0 MUPA, 3HAHUE MTOHATUITHOIO ammapara 1o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMETpuH;

dbopMupoBaHre  yMEHHS  BIAACTh  OCHOBHBIMH  TIOHATHUSMU O
IPOCTPAHCTBEHHBIX (UTypax M HX OCHOBHBIMH CBONCTBAaMH, 3HAaHHE TEOPEM,
dopMyll U yMeHUE UX HPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBI M HAaXOJUTh
HECTAaHJIapTHBIE CIIOCOOBI pEelIeHUs 33/1a4;

dbopMupoBaHrE YMEHHUs paclio3HaBaTh HAa YepTekKaxX, MOJCIAX U B peaJbHOM
MHUpPE MHOTOTPAaHHUKH M Tella BpalleHHs, KOHCTPYHpPOBaTh T'€OMETPUUYECKUE
MO/JIEIH;

(¢opMupoBaHHE MOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTeMaTUYECKUX TEeOpHuil, (pOpMUpOBaHME MOHHMMAHUS POJU AKCUOMATUKH NpHU
IIPOBEJICHUN PACCYKICHUN;

dbopMupoBaHHE YMEHHS BIAJE€Th METOJAMHU JOKa3aTeIbCTB M aJTOPUTMOB
pellIeHusl, YMEHUsI UX NPUMEHSTh, MPOBOJUTH JOKA3aTEJbHBIE PACCYXKICHUS B
XOJI€ pELICHNs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUUECKUM COJIEP)KaHUEM,
(opMupOBaHHE MPEICTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpPHU



000CHOBaHUU MATEMaTUYECKUX YTBEPKICHHUI U POJIM AKCHOMATUKHU B IIPOBEACHUU
JENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYaIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEN 00yUaroIIMXCcsl, MO3HABATEIbHOW aKTUBHOCTH, MCCJIEIOBATEIHCKUX
YMEHUM, KPUTUYHOCTH MBIILICHHS, THTEpPECa K U3YUCHUIO T€OMETPUH;

dbopmupoBanre (DYHKITMOHAILHONW TPAMOTHOCTH, PEICBAHTHON TEOMETPHH:
YMEHUSI PACclo3HABAaTh TMPOSBICHUS TEOMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyalUsX U MPH HU3YUYEHUU APYTHX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEW,
MOJEIUPOBAHUSL PEATbHBIX CUTyallU, HCCIEIOBAaHMS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALUN TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICPKATEIBHBIMHU JTUHUSAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBuswoTcs: «lIpsiMble M IIOCKOCTHU B MPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopel U  KOOpPAUHATHL B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHMEe «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YTIIyOJIEHHOM YpOBHE OOyuYeHUs B
10—-11 knaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSIM Y4eOHOIro Kypca, a
dbopMHpOBaHHE JIOTMYECKMX YMEHHMI  pacmpenensiercs He  TOJBKO IO
COJIepKaTeNbHBIM JIMHUSAM, HO | 10 rojgam odyueHus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHust DejepanbHON padoueit
IpOrpamMMbl, paclpeleEHHbIM IO TogaM OOyYeHHs, CTPYKTypPHUpPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIMIIUAIBHBIM BOIIPOCAM 00yYaroluecs
oOpamannuch  HEOJHOKpPAaTHO. OTO TIO3BOJSET OpPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMU MOHSATUSIMU U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
coOJI0/IeHEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTaBICHUN O0yUYaloIUXCs, paCIIUpss U yriayOmsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycinoBus ans  auddepeHnmanuui  0OOy4eHHs,  TOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTelIbHBIX MpOTrpaMM, OOECHeuuTh YIIIyOJIEHHOE
U3YyYEHHUE T€OMETPHUH KaK COCTaBIIsoIIEH yueOHoro nmpeamera «MaTteMaTukay;

NOJATOTOBUTHh OOYYaIOIIUXCA K MNPOAODKEHUI0 H3YYEHUSI MAaTEMaTUKH C
yaéToM BBIOOpa Oynmymiel mpodeccun, oOecrednBas MPEEMCTBEHHOCTh MEXIY
o01uM 1 poeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yudeOHoro kypca «['eomeTpusn» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 yaca B HEZEIHO)



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, nmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUH U CIEIACTBHS U3 HUX.

B3anmHoe pacnosioxeHrne MpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajuylejbHble W CKpeluBaronuecss npsaMble. [Ipu3Haku CKpeluBarOnmxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B MMPOCTPAHCTBE: NapaJlIeIbHbIE
IPsIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCT IPIMOUN
U 1uiockoctu. IlapamnenbHoe W LEHTpalbHOE MPOCKTHUPOBAHUE, H300pakeHHe
¢uryp. OcCHOBHbIE CBOMCTBa MapajyIeNbHOIO MpoeKTUpoBaHus. M3o0pakeHue
buryp B mapajiesibHONW MPOEKUHUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMH B IIPOCTPAHCTBE. [lapaiienbHOCTh TIIOCKOCTEN: NapauleIbHbIE
IUIOCKOCTH, CBOICTBA MapajuIeIbHbIX IJTIOCKOCTEMN. [Ipocreitmme
MPOCTPAaHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpadAp, MapajulielenuIie],
IIOCTPOCHHUE CEYEHUM.

[lepnieHAUKYJISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIICHAUKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJUIEIBHBIE W MEPIECHIUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK NEPHNEHAUKYIAPHOCTH IMPSAMOW M INIOCKOCTH, TeOopeMa O NpsAMOU
NEPIEHANKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOCKTUPOBAHMUE.
[leprieHAUKYJISIP U HAKIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTHU, PACCTOSTHUE
OT  MOpsAMOM 10  IJIOCKOCTH,  MpoeKuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: MPHU3HAK  IEPHEHIUKYJSIPHOCTH  JIBYX
IJIOCKOCTEN. TeopeMa 0 TpEX MepHeHIuKyIsIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW MU IIOCKOCTBIO, JIBYTPaHHBIN
yroJj, JUHEWHBIN YIoJl IBYTPAHHOTO yrya. TpEXTpaHHBI U MHOTOTPAHHBIC YTJIBI.
CBoiiCTBa IUIOCKHMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX U
JIBYIPaHHBIX YTJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCMHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKu

Buabl MHOrorpaHHMkKoOB, pa3BEépTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHasi IPU3Mbl, OOKOBasi M MOJIHAs MOBEPXHOCTb MPU3MBI.
[lTapamnenenunen, OPAMOYTOJIBHBIM — IMAPAJUIENENUIIE] W  €r0  CBOWCTBA.
Kparuaiimiue nyTH Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Dilnepa.
[IpoctpanctBenHas Tteopema Iludaropa. Ilupamuma: n-yroiapHas mnHpaMuna,
npaBuwibHas W ycedu€HHas mnupamuabl. CBoiicTBa péGep M OOKOBBIX TI'paHei
MpaBWILHOW TUpaMubl. [IpaBuibHbBIE MHOTOTPAHHUKHU: MNpaBWIbHAsA NpU3Ma H



IIpaBWJIbHAS NHMpPaMHIA, IPaBWIbHASA TPEYroJibHAs NHMpPaMHAA W TPaBUIIBHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadJp,
TOAEKa’Ap U UKOCAP.

BbrunciieHne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH NPSIMOM IPU3MBIL,
IUIOLAJAb OCHOBAaHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM IPU3MBIL.
[Tnomane OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOIIAIN YCEUEHHOU MUPAMU/IBL.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  MPABUIIBHBIX
MHOTOI'paHHUKOB. CHMMETpUss B MPAaBWIBHOM MHOTOIPAHHHUKE: CUMMETPUS
napajulelieliuInea, CUMMETPUsS IPABWIBHBIX IPU3M, CUMMETpPHUsA IIPaBUIBHOU
IIAPAMHUIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEApHBbIE, COHANPABJICHHBIE U IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PAaBEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOpAMU: CI0KEHUE
Y BBIUMTAHHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKCHHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOpPA HA YHUCIIO.
[ToHaTHE KOMIUIaHApHBIE BEKTOPBI. lIpuM3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O PaA3IOKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTel Bektopa. CBs3b MEXIAYy KOOPAMHATAMHU BEKTOpA U
KOOpAMHATAMHA TOYEK. YTOJN MEXIy BekTopamu. CKalgpHOE IPOU3BEIAECHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  O0OIecTBa,  MPEICTaBIEHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
NporeAyp TPaKIaHCKOTO o00IIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMHM B COOTBETCTBUHM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) naTpUOTHYECKOEe BOCTIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJIEHTUYHOCTH, YBKCHHS K
MPOILJIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIXKCHHM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHME JYXOBHBIX IIEHHOCTEU POCCHUICKOTO Hapoja, CHOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEJICHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKM U JEATEIbHOCThIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO;

4) 3cTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIOYAsh ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXICHUI, BOCIPUUMUYUBOCTh
K MaT€MaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOpPMUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3I0pOBOT0O U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pOBBIO (3I0pPOBOE IHUTAHHE, COANTAHCHPOBAHHBIA PEXKUM 3aHATHH W
OTIIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (GU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYHdy, OCO3HAHME IIEHHOCTH TPYJOJIO0Usl, HHTEPEC K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOW  ACSITENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHM4eCKOMY  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTEMAaTHYECKOM HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIMUSHUS
COIMATTbHO-?)KOHOMUYECKHUX IMPOIECCOB HAa COCTOSIHUE MPUPOJIHON M COIMATBLHON
Cpeabl, OCO3HAHUE III00ATBPHOr0 XapakTepa 3KOJIOTHYSCKUX MPo0IeM, OpUCHTAITUS
Ha TPUMCHCHHE MaTEMAaTHMYCCKHUX 3HAHUN JUIS pelnieHus 3agad B 00JacTu
OKpy>Karolllel cpenpl, IUIAHUPOBAHUE IIOCTYIIKOB U OIICHKH HUX BO3MOXXHBIX
MOCJICACTBUMN JIJISl OKPYKAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAYKW W  OOIICCTBEHHOM  IPAKTUKH, IOHHUMAaHUE
MaTeMaTH4YeCKOW HayKd Kak cdepbl 4YeIoBEeYeCKOW MesTeIbHOCTH, JTaroB eé
pPa3BUTHA M 3HAUYUMOCTH ISl PA3BUTHS LMBUIU3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypoll Kak CpEJICTBOM TMO3HAHUS MHpA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID M MCCIEI0BATEIbCKYIO0 JEATEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA

ba3oBble Jjornyeckue 1eicTBUA:

BBISIBISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTEMaTUYECKUX
O00OBEKTOB, TMOHSATUH, OTHOWICHUA MEXAY TMOHATHSAMH, (QOPMYJIHPOBATH
onpeeneHus] MOHATHM, YCTAHABIMBATh CYLIECTBEHHbBIN MpU3HAK KiacCU(UKAIUH,
OCHOBaHMS 1J1s1 0000IICHHS U CPAaBHEHM I, KPUTEPUU MTPOBOJIUMOI0 aHAJIN3A;

BOCIIpUHUMATh,  (OPMYyIUpPOBaTh U  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIC U OTPHUIATENIbHBIC, CIMHIUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIC;

BBISIBIISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AUMOCBA3U U IIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHIA;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIOUECHHUI, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBATh apryMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUSI U BHIBO/IBI;

BBIOWpATh Ccrmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJBKO
BApUAHTOB  pEIIEHHUs, BbIOMpaTh HauOoliee MOAXOASAIIMA ¢ y4ETOM
CaMOCTOATENLHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:



WCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbLCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh THUIOTE3Y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHCHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJIAaHUPOBAHHBIN JIKCIIEPUMEHT, UCCIICAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 0OBEKTa, SIBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00bEKTaMU, SIBICHUSIMH, IIPOIIECCAMU;

CaMOCTOSTENNLHO (POPMYTUpPOBaTH OOOOIICHHSI W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHUSA, HCCICNOBaHUS, OICHHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMpoIlecca, a TakKKe BBIJIBUTATh
MPETNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISBIIATH JACHUIIATHI HHPOPMAIIMH, JaHHBIX, HECOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U JJIS PEIICHUS 3aa4H;

BBIOMpPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMATHU3UPOBAaTh W HWHTEPIPETHPOBATH WHGOPMAIIUIO PA3IUYHBIX BHUIOB U
dbopm npeacTaBIeHUS,

CTPYKTYpPUPOBaTh MH(GOPMAIIHMIO, MPEACTABIATh €€ B Pa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIu 1o CaMOCTOSITEIIbHO
chOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBI€ YHHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBHSIMU U
HeasiMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBbIpaXaTh CBOI TOYKY 3pECHHUS B
YCTHBIX M TMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pPEIICHUS 3a7ayH,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TOUCK
pElIeHUsl, COIMOCTABIATh CBOM CYXKACHUSA C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIIHNA, B KOPPEKTHOU (opme
bopMyIIMPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIeOBaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3CHTAIlUU U OCOOCHHOCTEN ay IUTOPHHU.

PeFYJIHTI/IBHbIe YHUBEPCAJIBbHLIC yqeﬁnble I[eﬁCTBHﬂ
CaMoopraHn3aunﬂ:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4E€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH NHTEJJIEKT:

BJIQJIETh  HABBIKAMU  TO3HABATEIbHONW  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJS Tpollecca M pe3yjbTaTa pelieHus
MaTeMaTUYECKOH 3a/1auu;

NpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a]a4H,
BHOCUTBH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTHXKEHUS WJIM HEIOCTHUKEHUS! PE3yJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MOHUMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAIbHOM
paboThl MpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATH 1€Jb COBMECTHOM
JeATEeNIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOoThl, pacrpeneisiTh
BUJIbI pabOT, JOrOBapUBATHCS, OOCYX JaTh MPOIECC M Pe3yJbTaT padoOTHI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPyHMHOBBIX Gopmax paboTel (00Cyx)aeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbD» M HWHBIE), BBIIOJHATH CBOIO 4YacThb pabOThl U
KOOPJAVUHUPOBATh CBOU JEHUCTBUS C JPYTMMHU UJICHAMH KOMAaH]IbI, OLICHUBATH
KauyeCcTBO CBOET0 BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NNPEJMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOyJaronuicsi HAy4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU TOHSTUSMH CTEPECOMETPUU TIPU
pelIeHUH 3a1a4 U MPOBEICHUU MAaTEeMAaTUYECKUX PACCYKIACHUM;

e TMPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX IPHU PELICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIaCCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSMH, CBS3AHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXAY MPSMBIMH B TIPOCTPAHCTBE, MEXKIY MNPSIMOM U
MJI0CKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUIMH, CBSA3aHHBIMUA C MHOTOTPaHHUKAMU;



CBOOOJTHO paclO3HABaTh OCHOBHBIC BHUIBI MHOTOTPAHHUKOB (MpHU3Ma,
nupamuza, NpsSMOYTOIBHBIN MapaieNenumnes, Kyo);

Kjaccu(UIMpoBaTh ~ MHOTOTPAHHMKH,  BbIOMpass  OCHOBaHUA  JUIs
KJ1accuuKaIuu;

CBOOOJTHO  OMEPHUPOBATH IMOHATHUSIMH, CBS3aHHBIMH C  CCUCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

BBITIOJTHATD napajjiebHOe, IIEHTPAIbHOE u OpTOrOHAJIBHOE
MPOEKTUPOBaHKUE (UTYpP HA TUIOCKOCTH, BBIIOIHATH U300pakeHUsT QUryp
HAa TUIOCKOCTH;

CTPOUTH CEUCHUS MHOTOTPAHHUKOB PA3TUYHBIMH METOJAMU, BBITIOJHSTH
(BBIHOCHBIE) TIOCKHUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYKCIIATh  IUIOMIAJM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (Mpu3Ma,
MMpaMuJia), FTCOMETPUUYECKUX TeJ C TPUMEHEeHHEM (HOpMYIT;

CBOOOJTHO ONEPUPOBATH MOHITHUSIMHU: CUMMETPUS B IPOCTPAHCTBE, IIEHTD,
OChb W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb U IUIOCKOCTh CHMMETPHUH
uryper;

CBOOOJHO OIEpUPOBaTh MOHATHUSAMHU, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOJTHATD JICHCTBUSI HAJl BEKTOPAMU;

pemiath 3aJadyd Ha JIOKA3aTelbCTBO MAaTEMaTHYECKUX OTHOIICHUH U
HAXOXKJIEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSSI HU3BECTHBIE METOJIbI
MIPY PEIICHUM MAaTeMAaTHYECKUX 3a]1a4 IMOBBIIIICHHOTO W BHICOKOTO YPOBHS
CJIOKHOCTH,;

NPUMEHSATh MPOCTEUIME TPOrPaMMHBIE CpEACTBA H  BJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;
U3BJIEKaTh, MNPeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (uUrypax, MPEeACTABICHHYIO Ha
yepTexax U pUCyHKax;

NPUMEHSTh TOJYYEHHbIE 3HAHUS HAa TPAKTUKE: CPaBHUBATH U
aHAJIM3UPOBATh PEANbHBIE CUTYAllMH, MPUMEHATh M3yUYCHHbIC MOHSTHUS B
mporiecce IMOMCKa pelieHus  MaTeMaThudecku  cPopMyTupoBaHHOU
npoOJsieMbl, MOJACIUPOBATh PEAIbHBIC CHUTYallMHM Ha S3bIKE T€OMETPUH,
UCCIIEI0OBATh MOCTPOEHHBIE MOJIENIA C UCIOJIb30BAaHUEM T'€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajreOpbl, pelnarh MPaKTUYECKHe 3aj]layw,
CBSI3aHHBIE C HAXOXKJIEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TIPEACTABICHUS 00 OCHOBHBIX JTallax pPa3BUTHUS TEOMETPHH Kak
COCTAaBHOM 4acTu dbyHIameHTa pa3BHUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

BBenenue B crepeoMeTpuio

B3aumHoe pacnonoxeHue npsiMbIX B
IIPOCTPAHCTBE

[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

[lepneH UKy IAPHOCTD NPSMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

VYIuIBl ¥ pacCcTOSHUA
MHoOrorpaHHuKu
BekTopsl B IpOCTpaHCTBE

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuyecTBo 4acoB

Bcero

23

25

16

12

102

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne
wn Tema ypoka

OcHOBHBIE TIpaBHJIa H300PAKESHUS
Ha PUCYHKE TIOCKOCTH,
napauIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeIUHbI OTPE3Ka

ITongarua CTCPCOMETPHUM: TOUKA,
npsiMasi, MI0CKOCTb,
npocTpaHcTBo. OCHOBHBIE
npaBuiia u300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napajjiCJIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTus: nepecexaronmecs
IJIOCKOCTH, TePECEKAIOITHECs
npsiMasi ¥ MI0CKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsTus: nepecexaronmecs
IJIOCKOCTH, MEePEeCeKaroNIecs
npsiMasi ¥ MI0CKOCTh;

MOy IPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HECYIIECTBYIOIINX

KoanuyecTBO 4acoB

Bcero

KonTpoJabubie
padoThI

IIpakTHYecKkue
padoThl

Jlara
IJIaH

JlaTa
dakr

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

00BEKTOB

MHoOTOTrpaHHUKH, U300paKEHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIIeCTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUU U
NIEPBBIE CIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U
NIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPUH U
HIepBBIC CICICTBUS U3 HUX.
CrniocoObI 3a1aHusl IPSIMBIX U
TUIOCKOCTEH B MTPOCTPAHCTBE.
O06o03HaueHus NpSIMbIX U
IJIOCKOCTEMN

N3o06paxeHne ceuyeHuit
nUpaMU/Ibl, KyOa U IPU3MBI,
KOTOpBIE ITPOXOAT YEpe3 UX
pEopa. N3o0pakenue
nepeceyeHusl MoIyYeHHBIX
IJI0CKOCTeM. PackpammBanue
ITOCTPOEHHBIX CEYEHUN Pa3HBIMU
LBETAMU

N3o0pakeHune ceueHuit
MMpaMuIbl, KyOa U IPU3MBI,
KOTOpPBIE TPOXOJAT YEPE3 UX
p€6pa. UzobpaxkeHue
NepeceyeHus MoJTy4eHHbIX
IJI0CKOCTEN. PackpammBanue



12

13

14

15

16

17

MOCTPOCHHBIX ceueHui pasHbIMU
OBE€TaMH

N3o0pakeHune ceueHmit
MUPAMHUJIBL, KyOa U MIPU3MBIL,
KOTOpPBIE TIPOXOJIAT Yepe3 uxX
pEbpa. N3o0pakenue
NEpCCCUCHUS MOJTYUCHHBIX
mockocteil. PackpammuBanue
MOCTPOCHHBIX CceueHu PasHbBIMU
[[BETaMU

N3o0paxeHne cedeHuit
nUpaMU/Ibl, Ky0a U IPU3MBI,
KOTOPBIE TPOXOMSAT Yepe3 Ux
pEopa. N3o0pakenue
nepecedeHusl MOTyYeHHBIX
IJI0CKOoCcTe. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMU
[[BETAMU

Mertoa cneoB At MOCTPOCHUS
ceueHui

Meron cienoB A MOCTPOEHHUS
ceyeHnid. CBOMCTBA NlepecedeHU
MPSIMBIX U IJIOCKOCTEMN

Meton cienoB ISl MOCTPOEHUS
ceyeHnid. CBOMCTBA NIEpeceYeHUN
MPSIMBIX U IIJIOCKOCTEMN

[ToctpoeHue ceueHuii B

nupamuse, Kyoe 1no TpéM Toukam
Ha pébpax. Co3/1aHle BEBIHOCHBIX



18

19

20

21

22

23

24

YEPTEKEN U 3aIIUCh 1IATOB
MMOCTPOEHUSA

[Toctpoenue ceueHuii B
nupamuje, Kyoe mo TpéM Toukam
Ha pé6pax. Co3naHne BBIHOCHBIX
YEPTEKEN U 3aIIUCh 1IATOB
MOCTPOCHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo TpéM Toukam
Ha pé6pax. Co3naHne BEBIHOCHBIX
YEPTEKEN U 3aIIUCh 1IATOB
MOCTPOCHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo TpéM Toukam
Ha pé6pax. Co3naHre BEBIHOCHBIX
YEPTEKEN U 3aIIUCh 1IATOB
MOCTPOCHUS

[ToBTOpEHME TITAHUMETPUH:
Teopema 0 mpONOPIMOHATIBHBIX
otpeskax. [lomobOue
TPEYroJIbHUKOB

[ToBTOpEHME TITAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUYEHUSIX Ha BBIHOCHBIX
yeprexax. Mctopus pazButus
IUTAHUMETPUH U CTEPEOMETPUN

KoHnTtponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenns"

B3anmHoe pacnionoxenue



25

26

27

28

29

IPSIMBIX B IPOCTPAHCTBE.
CkpemuBarouecs rnpsiMble.
IIpu3HaKky CKpenMBarOMMXCs
npsimbix. [lapannenbHble npsmMble
B IIPOCTPAHCTBE

Teopema o CylecTBOBaHUU U
€AVMHCTBEHHOCTH IPSAMOU
IapaJuIeIbHOM TaHHOM IIPSIMOi,
MPOXOIAILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIeH Ha
JlaHHOU mpsimoi. JlemMma o
MepECECYCHUH MapajliesIbHbIX
MPSIMBIX [IJIOCKOCTBIO

[TapamienpHOCTB TPEX NPSIMBIX.
Teopema o TpE€X mapaneabHbIX
npsMbIX. Teopema o
CKPEIIMBAIOIINXCS TPSIMBIX

[TapannensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA
MapajieIbHOTO MPOSKTUPOBAHUSI.
N3o0pakenue pa3Hbix Guryp B
napayienbHON MPOSKIINH

[{enTpanbHas npoeKusa. YTO1I C
COHAIPaBJIEHHBIMU CTOPOHAMM.
VYron Mexay nNpsMbIMU

3amaun Ha I0Ka3aTeIbCTBO U
HCCIIeJOBaHNE, CBSI3aHHBIE C
PaCIOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE



30

31

32

33

34

35

ITonsTHA: MapauIeIbHOCTD
IIPSIMOM U INIOCKOCTU B
npoctpanctse. [Ipu3Hak
[IapaJUIEIbHOCTH NPSAMOU 1
m1ockocTH. CBOMCTBa
MapayIeIbHOCTH NPAMOUN 1
IUIOCKOCTH

['eomeTpuueckue 3a1aun Ha
BBIYUCJICHUEC U JOKAa3aTCIbCTBO,
CBSI3aHHBIE C MAPAJIIEIIBHOCTHIO
NPSAMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoeHue ceuenus,
MIPOXO/ISIIETO Yepe3 IaHHYIO
MPSIMYIO Ha YePTEkKE U
MapajjIeabHOTO JIPYTOW MPSIMOiA.
Pacuér orHOmMEHMI

[TapamnensHas nmpoexkuus,
MNPUMCHCHHUC OJIA IMMOCTPOCHUA
ceyeHul Kyoa u
napajenenumnena. CBoucTBa
napauieNienune1a u Ipu3sMbl

[TapannenpHbIE IIIOCKOCTH.
[Tpr3Haku napamieIbHOCTH ABYX
IJIOCKOCTEMN

Teopema 0 napajIeIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOMAIIEH Yepe3 TOUKY, HE
MIPUHAJICKALTY IO JAHHOU



36

37

38

39

40

41

42

43

IIJIOCKOCTH U CJIICACTBHA U3 Hee

CaoiicTBa napajuieIbHbIX
IJIOCKOCTEM: O MapajieIbHOCTH
MPSMBIX [IEPECECUEHUs IPU
MEPECEUCHHUH JIBYX NapalIeIbHbIX
IJIOCKOCTEN TPEThEN

CaoiicTBa napajuieIbHbIX
MIJIOCKOCTEH: 00 0Tpe3Kkax
napajuieNbHBIX TPSIMBIX,
3aKJIIOUEHHBIX MEXKITY
napajjicJIbHbIMU IJIOCKOCTAMU; O
IIEPECCYCHUU NPSIMOU C ABYMS
napajajiCJIbHbBIMU IIJIIOCKOCTSAMU

[ToBTOpenue: Teopema [Tudaropa
Ha IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CsoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaJuleenuneaa

Brruncnenue 1iMH OTPE3KOB B
Ky0e U psIMOYTOJIbHOM
napajuleJenumnese
[leprieHAMKYASAPHOCTH NPAMOUN 1
wiockocTH. [Ipu3nak
NEPIEeHIUKYISIPHOCTU IPSIMON U
IJIOCKOCTH

[leprieHAMKYASAPHOCTH NPAMOUN 1



44

45

46

47

48

49

50

51

52

mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH IIPSMON U
IUIOCKOCTH

Teopema o cyliecTBOBaHUU U
€AMHCTBEHHOCTH IPSIMO,
MPOXOIALLEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIECHANKYISPHON K MIIOCKOCTH

IInockoctu n NEPNCHAUKYIISIPHBIC
UM IPAMBIC B MHOTOTpaHHUKAX

IInockoCTH U IEPIIEHIUKYJISIPHBIE
UM IPSAMBIE B MHOTOI'PaHHHUKAX

[lepnieHauKyIIsIp ¥ HAKJIOHHAS.
ITocTpoeHne nepneHauKyIspa u3
TOYKH Ha MPSIMYIO

[TeprieHANKYISAp U HAKIOHHAS.
ITocTpoeHue nepneHuKyIspa us3
TOYKH Ha MPSIMYIO

Teopema o Tpéx
nepreHAnKyIspax (npsmas u
oOpatHasi)

Teopema o Tpéx
HepHeHANKyIapax (npsmas u
obOpatHas)

Yros Mex)1y CKpeIUBaOIUMUCS
PSIMBIMH

[Touck neprneHANKYISIpHBIX
IPSIMBIX C IOMOILBIO



53

54

55

56

57

58

59

60

61

NEPIEHIUKYIISIPHBIX TUIOCKOCTEN
OpTtoroHanbHOe IPOEKTUPOBAHNE

[TocTpoenue ceueHmii kyoa,
MIPU3MBI, TPABUIBLHON MUPaMUIBI
C MMOMOUIBIO OPTOrOHAIBHOMN
MIPOCKITIH

[TocTpoenue ceueHmii kyoa,
MIPU3MBI, TPABUIBLHON MUPaMUIBI
C MMOMOUIBIO OPTOrOHAIBHOMN
MIPOCKITIH

CummeTpust B IPOCTPAHCTBE
OTHOCHTEJIBHO TIOCKOCTH.
IInockocTu cummeTpuil B
MHOTOT'paHHHUKaX

[Tpu3Hak neprneHaAuKyISIpHOCTH
IpSMOM U TUIOCKOCTH Kak
CJIEJICTBUE CUMMETPUU

[IpaBuIBEHBIE MHOTOTPAHHUKH.
Pacu€t paccTostHuii OT TOUKHU 10
ILIOCKOCTH

[TpaBriIbHBIE MHOTOI'PaHHUKHU.
Pacuér paccTostHuii OT TOUKH 10
IUIOCKOCTH

CrniocoObl OMyCTHTD
NEPIEHIUKYIISPbl: CHMMETpPUS,
CIBUT TOYKH I10 NTapaJUIEIbHON
IpsIMOI

CaBur 1o HenapauienbHON
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IIPSIMOM, U3MEHEHHE PACCTOSHUI

Kontponbnas padota "B3anmuoe
pacIoioKeHUe MPSIMbIX U
IJIOCKOCTEN B mpocTpaHcTBe"

[ToBTOpEHME: YTOa MEKITY
MPSMBIMH Ha TJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIIBHOM
TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

IToBTOpEHME: YroiI MEX) Iy
CKpCIIMBAOINUMUCS ITPAMBIMUA B
IIPOCTPAHCTBE

['eomerpuueckue MeToabl
BBIYHMCIICHHS YTJ1a MEXTY
MPSIMBIMU B MHOTOTPaHHHKAX

JByrpannsiii yroa. CBoicTBO
JIMHEHHBIX YIJIOB JBYTPAHHOIO
yriaa

[lepnieHauKyISIpHBIE MJIOCKOCTH.
CBoiicTBa B3aUMHO
MEPIECHIUKYISIPHBIX TUIOCKOCTEH

IIpu3Hak nepneHANKyJISIPHOCTH
IJIOCKOCTE; TeopemMa 0 mpsiMOi
nepeceyeHust IByX MI0CKOCTel
NEPIECHIUKYISPHBIX TPEThei
TIOCKOCTH

IIpssMoyTONBHBIN
napajuieJienumne; Kyo;
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M3MEPEHHUs], CBOMCTBA
MPSMOYTOJIBHOTO
napajuiejenumena

Teopema o auaroHanu
IPSIMOYTOJIBHOTO
napaJuieNienune1a u CIeICTBUE U3
Hee

CrepeoMeTpriecKre 1
MIPUKJIAIHBIC 33/1a4H, CBA3aHHbBIC
CO B3aUMHBIM PACTIONIOKECHUEM
MMPAMBIX U MIIOCKOCTU

[ToBTOpEHME: CKPEITUBAIOLITUCCS
psIMBIC, MTapalieTIbHBIC
TUIOCKOCTH B CTaHIAPTHBIX
MHOTOT'paHHHKaX

[Tapa mapannenbHbIX TIOCKOCTEN
Ha CKPEIMBAIOIIUXCS MPSMBIX,
paccTosiHuEe MEXTY
CKPEIIMBAIOIIUMHUCS TIPSIMBIMU B
MPOCTBIX CUTYAIUSIX

PaccrostHue OT TOYKH 110
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM [0 TUIOCKOCTH

Beruucnenue paccTossHANA MEXKIY
CKPEILIMBAIOIIMMHUCS IPSIMBIMHU C
MIOMOUIBIO NEPIICHIUKYIAPHOU
IUIOCKOCTH

Tpé€xrpaHHslii yroj, HEPaBEeHCTBA
JUISl TPEXTPAaHHBIX YIIIoB. Teopema
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[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JJIs1 TPEXTPAHHOTO yTIia
DneMeHTHI ChepuIecKOi
rE€OMETPHH: F€0IE3UYECKUE JINHUN
Ha 3emuie

Kontponbnas padota "Y1 u
paccrosHus"

CucremaTu3zanus 3HaHUN
"MHOrorpaHHMK 1 €ro 3J1€MEHTbI"
[Iupamuna. Buasl nupamu.
[TpaBuiibHas nupamMua

IIpusma. [Ipssmast u HaKIOHHAS
npusmel. [IpaBuiibHas nmpusma
IIpsiMolt napaienenunesn,
IIPSIMOYTOJIBHBIN
napajuiesnenunea, Kyo

BrInykible MHOTOTPaHHUKH.
Teopema Diinepa

Brinykiible MHOTOTPaHHUKH.
Teopema Diinepa. [IpaBunbHbIe U
MOy PaBUIbHbIE MHOTOTPAHHUKHU

KonTponbhas padbora
"MHororpaHHuku"

[ToHsATHE BEKTOpA Ha MJIOCKOCTU U
B IIPOCTPAHCTBE

CymMmma BEKTOpOB
Pa3Hocts BEKTOpPOB

[IpaBuio mapannenenunena



90 YMHOKE€HNE BEKTOpa Ha YUCIIO 1
Pa3noxenne BexTopa mo 6asucy

91 TPEX BEKTOPOB, HE JISKAIIUX B 1
OJIHOM MIIOCKOCTH

92 CkansipHOe Ipou3Be/IeHNE 1

93 Brruncnenue yria Mexmy 1
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1

95 ITpocreiimune 3a1auu ¢ BEKTOPAMH 1

96 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1

97 ITpocreiimune 3a1auu ¢ BEKTOPAMH 1

08 O606HvleHI/Ie U CUCTEMAaTHU3aLUs 1
3HaHUH’

99 0606HUIGHI/I€ Y CUCTeMaTH3aIus |
3HAHUH

100 HToroBast KOHTpOJIbHAsA paboTa 1

101 Hrorosast koHTpobHAs paboTa 1

102 O00011IEHNE U CUCTEMATH3ALIUS i

3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102






