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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBiseTCs OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHMs, TaK KaK OOECIEYMBAET BO3MOXKHOCTh W3YUYEHHUS IUCLUILIMH €CTECTBEHHO-
Hay4YHOM HANpaBJICHHOCTU M IMPEAMETOB T'yMaHUTapHOro nukia. IlockosibKy jormyeckoe
MBILLUIEHHE, (OPMUPYEMOE IIPU U3YUYEHUU OOYUAIOLIMMUCS MOHATHUHHBIX OCHOB T'€OMETPUH,
IOpU JI0Ka3aTEeJIbCTBE TEOPEM M IOCTPOCHUU IIEMOYKM JIOTUYECKUX YTBEPXKICHUN IpHU
pELIEHNHM TEOMETPUYECKUX 3a/lad, YMEHUE BBIABUIATb M OINPOBEPraTb THUIIOTE3bI
HEIMOCPEICTBEHHO HCIOJB3YIOTCS NPH PEIICHUH 3aJad E€CTECTBEHHO-HAyYHOI'O LHKJIA, B
YaCTHOCTH (PU3UUECKHX 3a]ad.

Ilens ocBOeHUs MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriyoJ€HHOM YPOBHE —
pa3BUTHE MHAMBUIYAIBHBIX CHOCOOHOCTEW OOYyYarOIIMXCS NMPU M3YyUYEHUU FEOMETPHUH, Kak
COCTaBJISIIOLIEH MpeAMeTHOUM obnacTh «MaTtemaTuka U nH(popMaTUKa» yepe3 obecrnedeHue
BO3MOKHOCTH ITPUOOPETEHUS U UCIIOJIB30BAHMS 00JIee MIyOOKUX T€OMETPUUECKUX 3HAHUI U
NEUCTBUM,  CHEUU(PHUYHBIX  TEOMETPHUH, MW  HEOOXOJMMBIX  JJII  YCHEUIHOTrOo
po(heccuoHaNIBbHOr0 00pa30BaHNs, CBA3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMaTHKU.

[IpuoputeTHbIMM  3ajadyaMM  Kypca TE€OMETpUHM Ha  YIUIyOJIEHHOM  ypOBHE,
PACHIMPSAIONIMMH U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

pacUIMpeHHe TMPEACTABICHUS O TEOMETPUM Kak 4YacTH MHMPOBOM KYyJIbTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O Ba)KHEHIINX
MaTe€MaTHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBAaTh M H3y4daTb pAa3HbIC SBICHUS
OKpY’KalOIIEr0 MHpa, 3HAHME NOHIATHUMHOIO anmapata no paszgeny «CrepeomeTpus»
y4eOHOr0 Kypca reoMeTpuH;

(opMupoBaHHE YMEHHS BIAJAETh OCHOBHBIMH MOHSATHUSIMH O MPOCTPAHCTBEHHBIX
¢durypax 1 uX OCHOBHbIMH CBOICTBaMH, 3HaHUE T€OpeM, POPMYJ U YMEHHUE UX MPUMEHSTH,
YMEHUS JOKA3bIBATh TEOPEMbI U HAXOJUTh HECTAHAAPTHHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHHWE YMEHHs paclo3HaBaThb Ha uyepTekax, MOJEISAX U B peaJTbHOM MHpE
MHOT'OIPAHHMKH U TeJIa BPALEHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

(¢opMupoBaHHe  TOHMMAaHUS  BO3MOXKHOCTH  AKCHOMAaTHMYECKOTO  MOCTPOEHUS
MaTeMaTHYECKUX TeOpUid, OpMUPOBAHUE MOHUMAHUS POJIM aKCHOMATUKHU MPHU MPOBEACHUN
pacCyX IeHUN;

dbopMHpOBaHrE YMEHUS BIIaJIeTh METOJAMH JI0KAa3aTEIbCTB U AJTOPUTMOB PEILICHUS,
YMEHUS UX MPUMEHATH, NPOBOJAUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUsS
CTEpEOMETPUYECKUX 3a7ad U 33Jad C MPAKTUUYECKUM COJep)KaHueM, (OopMHUpOBaHUE
IOPEICTaBICHU O HEOOXOJUMOCTH JI0KA3aTEIbCTB IPH OOOCHOBAaHMM MAaTEMaTHYECKHUX
YTBEPXKACHUN U POJIM AKCUOMATUKU B IIPOBEACHUN JENYKTUBHBIX PACCYKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM
oOyJaromuxcsi, MO3HABATEIbHOM aKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUU, KPUTUIHOCTHU
MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPHUH;

(opMupoBaHre (QPYHKIIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: YMEHUS
pacrno3HaBaTh NPOSBICHUS I€OMETPUUECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B



peaNbHBIX JKU3HEHHBIX CHUTYAllUAX W TPHU MU3YYCHUH JPYTUX YUYEOHBIX TMPEIMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIHMPOBAHMS PEAIBHBIX CHUTYalMM,
UCCIIENOBAaHUS IOCTPOEHHBIX MOJIENIEN, HHTEPIPETALIMHU TIOJYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH CO/IepKaTEIbHBIMU JIMHUSAMU ydyeOHoro kypca «I'eomerpus» B 10-11
Kiaccax SBIAIOTCA: «lIpsAMble M TIIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukm», «Tema
BpalleHus», « BEKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEN.

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHUE «YMETh ONEPUPOBATH MOHATUSIMI,
peJieBaHTHBIMHU T€OMETPUU Ha yriIyoJI€HHOM ypoBHE oOydenus B 10—11 kiaccax, oTHOCUTCS
KO BCEM COIEp>KaTEIbHBIM JUHUSAM YU4eOHOro Kypca, a GOpMHUpPOBAHUE JIOTHUECKUX YMEHUI
pacmpezieniieTcss He TOJBKO IO COJAEpXKATeNbHbIM JUHHUSIM, HO W TO ToAaM OOy4YeHHS.
Conepxxanue o0Opa30oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHS
@enepasnibHOl  paboueld  mporpamMmbl, pacnpefesl€éHHbBIM 10  TrojaM  oOyueHwus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIINATIBHBIM BOIIPOCAM
oOyyarongecss 0O0palaiich HEOAHOKPATHO. OJTO IMO3BOJIIET OPraHU30BaTh OBJAJCHHE
F€OMETPUYECKUMH TIOHSATHUSIMM M HaBbIKAMHU TIOCIEJOBATEIIbHO M IOCTYIATEIbHO, C
COOJII0/IEHUEM TIPUHIIUIIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIYIO CUCTEMY
reOMETPUUYECKUX NPEJICTaBICHUNA OO0y4arommxcs, paciupsiss ¥ yriayonss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3H.

[lepexo K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISECT:

co3gath ycioBus s auddepeHunanuu o0ydeHUs, MOCTPOCHUS WHIAMBUIYAIbHBIX
o0pa3oBaTeNbHBIX TMpOrpamMM, OOECHeYUTh YIIyOJIEHHOE UW3yYeHHE TEOMETPUU Kak
COCTaBJISIIONIEH yueOHOoro npeamera «MaremaTukay;

HOJATOTOBUTH OOYYAIOIIMXCS K MPOJOJKEHUIO U3yUYEHUsI MaTEMATHKHU C Y4ETOM BbIOOpa
Oynymedt  mpodeccun,  oOecreunBas  MPEEMCTBEHHOCTh ~ MEXIy  OOIUM |
npodheCCUOHANIBHBIM 00pa30BaHUEM.

Ha n3ydenue yueOHoro kypca «I'eomeTpusi» Ha yriyOi€HHOM ypoBHE oTBOaUTCS B 10
kiacce — 102 yaca (3 Jaca B HeJIeIIO)

OJEPKAHUE OBYUEHUSA

10 KITACC

IIpsiMmble ¥ MVIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE MOHATHS CTEpEOMETpUH. Touka, mpsMas, IMIOCKOCTb, MHPOCTPAHCTBO.
[TonsiTue 00 aKCMOMAaTHYECKOM MOCTPOECHUU CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUH U
CJIEICTBHS U3 HUX.

B3anmHoe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapalIeIbHbIC
U CKpemmBawomuecs mnpsMble. [Ipu3Haku ckpemmBarommxcs npsaMmbix. [lapamiensHocTh
NpSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE: MApPAJUICNbHBIE MpPSMBIE B IPOCTPAHCTBE,
NapajyIeIbHOCTh TPEX MPSAMBIX, MAPAJUIEIBHOCTh MPSAMON M MIIOCKOCTH. IlapainensHoe u
LEHTPAJIbHOE MPOEKTUPOBaHUEe, n300paxenue Guryp. OCHOBHbIE CBOMCTBA MapalIeIbHOTO
npoekTupoBanus. M3o0paxenwe @uryp B NapauieNbHONM MNpPOEKUUH. YTIbI €
COHAIPABIIEHHBIMU CTOPOHAMH, YroJl MEXIy NpSMBIMH B IpocTpaHcTBe. [lapamnenbHOCTh



IUIOCKOCTEW:  MapajuleNIbHbIE  IUIOCKOCTH, CBOWMCTBA  MapajuIEbHBIX  IJIOCKOCTEM.
[Ipocreiiimme TPOCTPaHCTBEHHBIE (PUTYphl Ha IUIOCKOCTH: TETpadap, MNapauleNenumne],
MOCTPOCHUE CEYEHUM.

[leprieHIUKYISIPHOCT MPAMOM W IUIOCKOCTH: TEPNEHAUKYISPHBIE TMpPsSMbIE B
IIPOCTPAHCTBE, MPsAMBIE NApPaUICIbHBIE W NEPHNEHAMKYJSIPHBIE K INIOCKOCTH, IPHU3HAK
IIEPIICHIUKYJSIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O NPSMOM IEPIECHANKYISPHOU
10CKOCTU. OpTOrOHAIIBHOE MPOEKTUPOBAaHKE. [IepreHNKYIISIp U HAaKJIOHHBIE: PACCTOSTHUE
OT TOYKHU /IO TUIOCKOCTH, PACCTOSIHHE OT MPAMOW JO IJIOCKOCTH, MPOEKIUs (Urypbl Ha
IJIOCKOCTh. [leprneHIuKyISIpHOCTh IUIOCKOCTEN: TMPU3HAK MEPIEHANKYISIPHOCTH JBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriel B IPOCTPAHCTBE: YrOJ MEXAY IPAMOM M IUIOCKOCTBIO, JABYTPAaHHBIA YIOJI,
JUHEWHBIM Yroia JBYIpaHHOrO yriia. TpéXrpaHHbli M MHOrorpaHsblie yribl. CBoHCTBa
IUIOCKUX YTJIOB MHOrOrpaHHoro yria. CBoOHCTBa IUIOCKMX M JIBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB JJISI TPEXTPAHHOTO YTJIA.

MHOrorpaHHUKH

Buael MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrosbHas mnpusma,
npsiMasi ¥ HaKJIOHHAs MPU3MbI, OOKOBasi M MOJIHAs MOBEPXHOCTh Mpu3Mebl. [lapamienenunes,
MPSIMOYTOJIBHBINA TapalijieenuIle] U ero cBokcrBa. Kparwaiilive MyTH Ha TOBEPXHOCTH
MHororpannuka. Teopema Diinepa. [IpoctpanctBennas teopema Iludaropa. [Tupamuga: n-
yrojbpHas MUpaMujia, NMpaBWiIbHAasg U yceu€HHass nupamuisl. CBolicTBa péOep U OOKOBBIX
rpaHel npaBwIbHOM mnupamMuibl. [IpaBUiIbHBIE MHOTOIpaHHHUKH: IIPAaBWJIbHAS IIpU3Ma U
MpaBuJIbHAs MUPAMKJIA, PABUIIbHASI TPEYTOJIbHAS MMUPAMUJA U TIPABUIIBHBINA TETPAdIP, KyO.
IIpencrasienne 0 NpaBUIbLHBIX MHOTOTPAHHUKAX: OKTa’Ap, TOACKA3AP U UKOCABIP.

Bbluucienre 5>J€MEHTOB MHOTOIPAHHMKOB: pEOpa, aAuaroHanu, yribel. llnomansb
OOKOBOW TMOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSAMOW MPU3MBI, IJIOLIAAL OCHOBAHWA,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOM mpu3Mbl. [lnomans OGOKOBOW IMOBEPXHOCTH M
IMOBEPXHOCTH ITPABUIILHOW MMUPAMHU/JIbI, TEOPEMA O IUIOIIAIA YCEUEHHOM MUPAMU/IBI.

CuMmeTpus B POCTPAHCTBE. DJIEMEHThl CUMMETPUU MPABUIBHBIX MHOTOTPAHHUKOB.
CuMMmeTpusi B TMpPaBUIBHOM MHOTOTPAaHHHMKE: CUMMETPHUS Napaljieienunesa, CUMMETPUS
MPABUJILHBIX MTPU3M, CHMMETPHS MTPABUILHOW MTUPAMU/IBI.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOpP B MNPOCTPAHCTBE, HYJIEBOM BEKTOP, MJIMHA HEHYJEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIPABICHHBIE W IMPOTUBOIOJIOKHO HANPAaBJIECHHBIE BEKTOPHI.
PaBeHcTBO BEeKTOpOB. JIEWCTBUS C BEKTOpAMHU: CIIOKEHUE M BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4ucio. CBOWMCTBa CIIOXKEHUS BEKTOPOB.
CpoiicTBa yMHOXEHUsI BEKTOpa Ha uMcio. [loHsTne komIiuiaHapHble BekTOpbl. IIpu3Hak
KOMIUTAHAPHOCTU TpEX BeKTOpOB. lIpaBmio mapamnenenumnena. Teopema O pasnoKeHUU
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeEKTOpaM. lIpsMoyrospHas cucTemMa KOOpPAWHAT B
npoctpancTBe. KoopauHatel Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpa H
KOOPJIMHATaMH TOYEK. YTOJ MKy BeKTopamMu. CKaIIpHOE MPOU3BEIEHUE BEKTOPOB.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHsX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W HCCIICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.



PeryasiTuBHbIe YHHMBepPCcAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzanms:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUpPATh CIIOCOO pEIIeHUs C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW WHGOPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTATOB, BIAICThH
criocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TIpollecca W pe3yibTara perieHHUs
MaTeMaTUYECKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YIhTaTOB NEATCILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl mpu pemeHur Y4YeOHBIX 3aJad, NPUHUMATh II€Jb COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbl pabOT, JOrOBapuUBaThCs, OOCYXKIaTh TMPOLECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJAaja B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss HayquTcs:

e CBOOOZHO ONEpUPOBaTH OCHOBHBIMU TMOHSTHSIMU CTEPEOMETPUM  TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUIA;

e IPUMEHSTh AKCUOMBI CTEPEOMETPUM W CJIEACTBUS W3 HUX NPHU PELICHUU
TFeOMETPUUYECKUX 3a/1a4;

e KJIacCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

¢ CBOOOJHO  ONEpUpOBaTh NOHATHUAMH, CBS3aHHBIMU C  yIJlaMd B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOUA H
IUIOCKOCTBIO;



 CBOOOTHO ONEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;

¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCCU(UUUPOBATh ~ MHOTOTPAHHHUKHM,  BbIOMpass ~ OCHOBaHMS  JUId
KJIaCCU(pUKaLUY;

¢ CBOOOJTHO  OMEPUPOBATH  TOHSATUSIMHU, CBSI3aHHBIMH C  CEYCHHEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

* BBIIOJIHATH NAPAJUIETIBHOE, IEHTPATbHOE U OPTOrOHAIBHOE IPOEKTUPOBAHHE
(Guryp Ha IIOCKOCTb, BBIIOJHATE N300pakeHUs (PUryp Ha MIOCKOCTH;

e CTPOUTh CEUYEHUST MHOTOTPAHHUKOB pPAa3JIMYHBIMM METOJIaMH, BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHUCIIATH IJIOLIAAN MIOBEPXHOCTEW MHOTOIPaHHUKOB (ITpU3Ma, MHUpaMuia),
reOMETPUYECKUX TEJI C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO OINEpUPOBATh MOHATHUAMH: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

¢ CBOOOJTHO OMNEpPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITOJIHSATH ACHCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha J0KAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHSTH MPOCTEUINE MPOrPaMMHBIE CpPEICTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1aY;

e U3BJICKaTh, MPEOOPa3OBbIBATh M HHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IPUMEHSTH  MOJY4YEHHbIE 3HAHWA Ha TMpaKTUKe: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCIIE0BATh MTOCTPOCHHBIE MOJEIN C HCIOJb30BAaHUEM I€OMETPUYECKUX
HNOHATUH M TEOpeM, amnmapara aiareOpbl, pelaTh MPaKTUYECKHE 3aJauH,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh TpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

e TOKa3bIBaTh T€OMETPUUECKUE YTBEPHKICHUS;



o PUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUUCCKUX
3a/1ay, MPEANOJaraloliuX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBHS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

epellIaTh 3aJadyd HA JIOKA3aTEeIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

e IPUMEHATHh MPOTPAMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a/aY;

e IPUMEHSATH MOJYYECHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyYCHHBIE MOHSITHSA,
TEOPEMBI, CBOICTBA B IMPOLECCE I[IOMCKA PEIICHUS MaTEeMaTHYEeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealIbHbIC CUTyallud Ha
S3bIKE TEOMETPUU, UCCIIEAOBATh MOCTPOEHHBIE MOJIENU C UCIIOIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKIACHUEM T'€OMETPUUYECKHUX
BEJIUYUH,;

e UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontpoanueie | Mpakruteckue o0pa3oBaTejbHbIE
padoThI padoThbI pecypeh
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacrionioskeHue mpsiIMbIX B 5 1
MPOCTPAHCTBE
3 [TapanenbHOCTh NPSMBIX M TUIOCKOCTEH B 3 0
MPOCTPAHCTBE
4 HepneHamimepHocn, TIPSIMBIX U o5 0
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7 1
BexTopsl B IpocTpaHcTBE 12
8 HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 5 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThbI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEeHUs Ha
PHUCYHKE IJIOCKOCTH, HapajlleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300pakKeHUs] HA PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX NPAMbBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHs: nepecekaronecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

[TonsATHs: nepecekaronmecs MIOCKOCTH,
MepeceKaronrecs npsiMasi ¥ II0CKOCTb;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX O0OHEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOINUX O0OHEKTOB




AXCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CIICACTBHA U3 HUX

AKCHOMBI CTEpEOMETPUHU U IIEPBLIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEpEOMETPUHU U IIEPBHIE
cieactBus u3 HuX. CrocoOsl 3aaaHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHus NPSAMbIX U IJIOCKOCTEH

10

N300paxkeHne ceueHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 X
peopa. M3o0pakeHne epecedcHusI
MOJYYEHHBIX IUIOCKOCTEN. PackpalmBanne
MOCTPOEHHBIX CEYEHU pa3HbIMU IIBETAMU

11

N300pakeHne ceueHuil mupaMuipl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJTy4EeHHBIX TUIOCKOCTel. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [IBETAMHU

12

N300paxenune ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJIyYEHHBIX IUIOCKOCTe!. PackparimBanue
MIOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

13

N300pakeHue ceueHuil mupaMusipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOSAT Yepe3 X
pEbpa. M3obpakeHne nepecedeHust
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU [IBETAMU




14

Merton cinenoB Juisi HOCTPOCHUS CEUYCHUM

15

Mertoza cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni MPSIMBIX U
IIJIOCKOCTEN

16

Mertop cieoB Uit HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni PSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue cevueHwmii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alHCh 11aroB
MOCTPOEHUS

18

[TocTpoenue cevueHwmii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alHCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MTOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLMOHANIBHBIX 0Tpe3kax. [lono0Oue
TPEYrOAbHUKOB

22

[ToBTrOopenue mianumerpuu: Teopema
Menenas. PacueTsl B ceUeHUIX HA




BBIHOCHBIX YepTexax. Mctopus pa3BuTus
IUTAHUMETPUH U CTEPEOMETPUN

23

KonTponbHas padbota "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIx B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky ckpemuBaromuxcs
npsaMbIX. [lapamiensHbie npsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPAMOU, IIPOXOSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleH Ha TaHHOU
npsimoi. JlemMMa o nepeceueHun
NapaAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapannensHoCTh Tpex npsMbIX. Teopema o
TpEX MapajuleabHbIX NpsMbIX. Teopema o
CKPELIMBAIOIUXCS MPSIMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapamienbHONH IPOEKIUN

28

[enTpanbsHas npoekuus. YToui ¢
COHAITPaBJIEHHBIMHU CTOPOHAMH. YTOJI
MEXy IpSIMbIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
PaCIOIOKEHUEM MIPSIMBIX B POCTPAHCTBE




30

[TonsTHS: MapanIenbHOCTh NPAMON U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CgolicTBa napajuieIbHOCTH IPSIMOM 1
IIJIOCKOCTH

31

I'eomeTpuuecKkue 3a1a4un Ha BHIYUCIEHUE U
JI0Ka3aTelbCTBO, CBA3aHHBIE C
NapajyIeNIbHOCTBIO IPSAMBIX M IJIOCKOCTEH
B [IPOCTPAHCTBE

32

[TocTpoeHue ceueHus, MPOXOASIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTexKe U
napajuieJIbHOTO Apyrou npsMoi. Pacuér
OTHOIIEHUI

33

HapaJ'IJ'ICJ'ILHaH IMPOCKI M, IPUMCHCHHUC
AJI1 ITIOCTPOCHU S CEUCHUM KY6a u
HnapaJuieJCruIicaa. CaoiicTBa
nmapajjiejcnvicaa U Mpru3mMbl

34

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/I3HaKI/I
napaJiIeJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema o mapaenbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASAIIEN
4yepe3 TOUKY, HE IPUHAIEKALLYIO0 TaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CBoiicTBa napamieNbHbIX TNIOCKOCTEN: O
MAPAITIENBHOCTH MPAMBIX IIEPECCUCHUS
IIpY NIEPECEUECHUU JBYX NapalICIbHBIX
IJIOCKOCTEMN TPEThEU

37

CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00




OTPE3KaXx IMapaJuICJIbHbBIX IIPAMBIX,
3aKJIIOYEHHBIX MCXKAY napaljiCJIbHbIMU
IINIOCKOCTAMHU, O IIEPECCUCHUU HpHMOﬁ C
ABYM: 1TapaJlJICIIbHBIMU ITIJIOCKOCTSMHA

38

[ToBTopenue: Teopema [Tudaropa na
IJI0CKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napajesenumnena

41

Brruucnenue yiMH 0Tpe3KOB B KyOe U
IPSIMOYTOJIbHOM MapaJuleIeuIesie

42

[leprieHAMKYIAPHOCTD NMPAMOU U
mockocty. [Ipu3Hak
MEePIEHIUKYISIPHOCTU MPSAMOHN U
IIJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYIIPHOCTH MIPAMON U
IJI0CKOCTH

44

Teopema 0 CylIeCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYIISIPHON K INIOCKOCTH

45

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX




47

[lepnienuKyIsip ¥ HAKIOHHAS.
[TocTpoenue neprneHauKyspa U3 TOUYKU Ha
MPSIMYIO

48

[lepnieHIuKyIsIp ¥ HAKJIIOHHAS.
[TocTpoeHue nepneHauKyIspa U3 TOUKH HA
MPSAMYIO

49

TeopeMa 0 TpEX NEpPHEHAUKYISIPAX
(mpsimast u oOpaTHasi)

50

TeopeMma 0 TpEX NEpPHEHANKYISIPAX
(mpsimast 1 oOpaTHasi)

51

VYroa MECKAY CKPCHIMBAOIIIUMHACA
IpsAMBIMHA

52

[Touck neprneHaAuKyISIPHBIX MPSMBIX C
MTOMOIUIBIO NEPIIEHINKYISIPHBIX
IIJIOCKOCTEH

53

OpTOFOHaJ'IBHOe IMPOCKTUPOBAHUC

54

[Toctpoenue ceuenunii kyda, MpU3MBlI,
MIPaBUJILHON MUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

55

[Toctpoenue ceuenunii kyda, MIpU3MBlI,
MIPaBUIILHON MTUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO IIIOCKOCTH. IInockocTn
CUMMETPUN B MHOT'OTPaHHUKAX

57

[Tpu3HaK neprneHAuKyYISIPHOCTH MPSIMOH U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUH




58

[IpaBuiibHbIE MHOTOTpaHHUKH. Pacuér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

60

CriocoOpl OIyCTUTh NEPIEHAUKYJIISAPBIL:
CUMMETpHS, CIIBUT TOYKHU TIO
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

62

KontponbHas padota "B3anmuoe
PacMoJIOKEHUE MPSMBIX U TUIOCKOCTEH B
npocrpaHcrae”

63

[ToBTOpEHME: YrOa MEXKIY MPSMBIMUA Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIBbHUKE, TEOpeMa
KOCHHYCOB

64

IloBTOpEHME: YrOa MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘leCKI/IC MCTOABbI BEIYUCJIICHUA
yria MCKAY NpsAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHbIil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yria

67

[TepnenaukymnspHsle m1ockocTH. CBONCTBA
B3aMMHO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHANKYISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepECEeUCHMS JIBYX IIIOCKOCTEN




MEPIEeHIUKYISIPHBIX TPEThEH TIOCKOCTH

69

[IpsimoyronbHbIN Napauienenunes; Kyo;
M3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOIO
napajulelenune1a

70

TeopeMa 0 nMaroHany NpsIMOYTOJIbLHOTO
napajulesIenuIe1a v CIeCTBUE U3 Hee

71

CrepeoMeTpuyecKre U MPUKIATHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM TIPSIMBIX U IJIOCKOCTH

72

HOBTOpeHI/IeI CKpCIIUBAOIIHUECA ITPSAMBIC,
mapayiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

73

Hapa mapauiCJIbHbIX IJIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA IMPAMBIX, PACCTOSAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTyalUsAX

74

PaccrosnHue oT TOUYKH A0 IIJIOCKOCTH,
pacCTosAHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Brruucnenue pacctosHUA MEKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

76

TpéxrpaHHblil yroi, HEpaBeHCTBA JUIS
TpexrpaHHbIx yrioB. Teopema [Iudaropa,
TEOPEMbI KOCHUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIJIa

77

DneMeHTHI ChepPUIeCKON TeOMETPHH:
reoJie3ndecKue JIMHUU Ha 3emiie

78

[TpoBepounas padora "Yrisl u




paccrosaHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK

79 " 1
U €T0 AJIEMEHTHI

80 [Tupamuna. Buasl nupamua. [lpaBunsnas 1
pamMuia

81 [Tpusma. IIpsimast 1 HAKJIOHHASI IPU3MBI. 1
[TpaBusbHas mpu3Ma

g9 Brinykisie MHOTOTpaHHuKU. Teopema 1
Diinepa

83 Konrponsnas padora "MHoOrorpaHHUKH" 1

84 [TpsiMoit mapasuienenunes, 1
MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo
Brinykibie MHOTOTpaHHuKU. Teopema

85 Oiinepa. [IpaBuiibHBIE U TIOJIyIIPaBUIIbHBIC 1
MHOTOTPaHHUKHU

86 [TonsiTHE BeKTOpa HA MJIOCKOCTH H B 1
MIPOCTPAHCTBE

87 CymMa BEeKTOpPOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIHUX B OJTHOM 1
TUTOCKOCTH

92 CkansipHO€ IPOU3BEIEHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1

IIPOCTPAHCTBE




94 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
98 O06o001IeHre U cHCTeMaTU3alus 3HAHUN 1
99 O06001eHre 1 cucTeMaTr3aIs 3HaHUIA 1
100 O00011IeHEe ¥ cucTeMaTh3alus 3HaHUI 1
101 Hrorosast koHTposbHas paboTa 1
102 O00011IeHEe ¥ cucTeMaTh3alus 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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