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MNOACHUTEJIbHAS 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0O0ECIEeYMBACT BO3MOXHOCTh H3yUYEHHUs JAUCLUHUILIINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH W MPEIMETOB T'yMaHUTApHOIO LHKIIA.
[TockonbKy JOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOE PU U3YUEHUH 00ydaroIUMUCS
NOHATUUHBIX OCHOB T€OMETPHH, NIPH JO0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUU
HENOYKH JIOTHUECKUX YTBEPKICHUH MPH PEIICHNH T€OMETPUIECKUX 3314, YMEHUE
BBIIBUTaTh U OIPOBEpPraTb TIMIIOTE3bl HEMOCPEACTBEHHO WCIOJIB3YIOTCA IpHU
pELICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3aa4.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpOBHE — pa3BUTHE UHIUBUAYATBHBIX CIIOCOOHOCTEN 00yUYaronuXcs MpU U3YyUCHUH
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOIUMBIX JJIs1 YCHEMIHOTO NMPOo(eCCHOHATBHOTO 00Pa30BaHMS, CBI3AHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paciMpeHe MpeACTaBICHUsI 0 TEOMETPUU KaK YaCTU MUPOBOM KyJbTYphl U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIHUM MUPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O TMPOCTPAHCTBEHHBIX (QHUTypax Kak o
BOXHEHIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIONIMX OIUCHIBAaTh U HM3ydyaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOTO Kypca reOMeTpuH;

dopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
MIPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMHpOBaHUE YMEHUS PACliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpPE MHOTOTPAaHHMKH M Tejla BpalleHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (opMHpoBaHME MOHUMAHUS POJIM AKCMOMATHKH MpHU
NPOBEJCHUHN  PaCCyKICHU;()OpMUPOBAaHNE  YMEHHUS  BIQJE€Th  METOJaMU
JI0Ka3aTeNbCTB M aJTOPUTMOB pPEIICHUS, YMEHHUS WX TMPUMEHSITh, MPOBOJHUTH
JI0Ka3aTeNbHbBIE PACCYKIEHUS B X0/ PEIICHUS] CTEPEOMETPUUECKUX 3a/1a4 U 3aj1a4
C MMPAKTUYECKUM cofiepKaHueM, ((OpMHUPOBaAHHE MTPEICTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeNbCTB MPU OOOCHOBAaHMM MAaTEMaTHYECKUX YTBEPKACHUW U POJU
aKCMOMATHUKH B MIPOBEICHUH JACTyKTUBHBIX PaCcCyKICHUI;



pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyaJIbHBIX M  TBOPYECKHX
CHOCOOHOCTEN 00yJaronmxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

(¢opMupoBaHre (yHKIUMOHAIBHOW I'PaMOTHOCTH, PEJIEBAHTHON I€OMETPUM:
YMEHMsI pacro3HaBaTh IPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYALMSIX W NPU U3YyYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAIbHBIX CHUTYyallMil, HCCIIEJOBAaHHUS IOCTPOECHHBIX MOJEIIEH,
MHTEPIIPETALNHN TIOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKATEIBHBIMU JIMHUAMU yueOHOro kypca «['eomerpusi» B
10-11 «maccax sBiusttoTcsi:  «lIpsMble W TUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCS KO BCEM COZEpKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHUI  pacmpenenserci He  TOJBKO 110
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 TojaMm oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
IPOrpamMMbl, pacHpeleaEHHbIM 10 ToAaM OOY4YEHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAaM O0y4aroIIHecs
oOpamaiuch HEOJAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH IMOHATHSIMHU U HABBIKAMU ITOCJIEI0BATEIBHO U MIOCTYNATENbHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYaIOIUXCs, PACIIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus s guddepeHumanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMm, OOecneyuTh yriayOnaeHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTh OOYYAIOIIMXCA K NPOJOJDKEHUIO M3YyYEHUS MATeMaTHKU C
yuétoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas MPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaILHBIM 00Pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
otBoxutcs 102 yaca (3 yaca B HEZEIHO.



COAEPXKXAHUE OBYUYEHUA

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTEepeoMeTpuu. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHOE pacnosioKeHUE TMpsSMBIX B IPOCTPAHCTBE: IEpPECEKarOIIHeEcs,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. 1lapanneapsHOCTh MPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapaJlICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTh TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamienbHoe W UEHTpalbHOE MPOEKTUPOBAHUE, N300pa’keHUe
¢uryp. OcCHOBHBIE CBOMCTBa MapaJJICIBHOTO TNPOEKTHpoBaHUs. W300paxkeHue
¢buryp B mapajyiesibHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayuieIbHOCTh IJIOCKOCTEN: NapajuieiibHbIe
IJIOCKOCTH, CBOMCTBA [apauieabHBIX IJIOCKOCTEMN. [Ipocreimue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIIEIAbHBIE W IEPIEHIUKYISIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSMOH J10 MIIOCKOCTH, MPOEKLHs (PUTYpHI Ha IIIOCKOCTh. [lepneHaAnKyIspHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
IIEPIICHIUKYJIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOIrpaHHOro yriia. CBOMCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCUHYCOB U CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: n-yrospHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune s, TpsSAMOYTOJIbHBIN MTapaJIEICIIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa péGep U OOKOBBIX TpaHEd MPaBUIBLHON MUPaMUIbL.
[IpaBunbHBIE MHOTOTPAHHUKH: MPAaBUJIbHAS IIPU3Ma W NpaBUWJIbHAS NHUPAMUJA,
npaBUJIbHAS TPEYTOJIbHAS TUpaMuUIa U MPaBUIILHBIN TETpadap, KyO. [IpencraBienue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAECKASAP U UKOCADP.



Bbruncnenue 31€MEHTOB MHOTOTPAaHHHKOB: pEOpa, AMaroHaid, VrJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOIl MOBEPXHOCTHM M TOBEPXHOCTH MPABUIBHOW MHUpaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOU TUPAMU/IBI.

CummeTprs B NPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOIOIPAHHUKE: CUMMETPHS
NapaJuIeeNuIe d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
UpaMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [eHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pa3loKEHHM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. IIpsmoyrosnpHas  cucremMa  KOOpAUHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOODAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHHUH, MPOIEAYP
rpaXJaHCKOro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMHY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UACHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MOCTPOEHNE YCTOMYUBOTO OYTIYIIIETO;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHHUH, pacCy>KIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH M
OTIIbIXa, peryispHas (GU3NYecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYyIy, OCO3HaHWE IIEHHOCTH TPYJIOJIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yeckoMy  O0Opa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTHYECKON
HayKH Kak cpepbl YeIOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBHUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIIECTBEHHBIN MPU3HAK KIIacCU(]UKaIUH,
OCHOBaHUS /17151 000OIICHHS U CPaBHEHHSI, KPUTEPHUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHHUIX W YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JenaTh BBIBOABI C WCIOJB30BAHMUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIIOUCHHH 110 aHAIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUI
(TIpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO
BapUAHTOB PEIEHUs, BEIOUpPATh HanOoJIee MOIXO AN C YIETOM CAMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:

WCITOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATECILCKHA WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHBOPEUHE,  MpoOsIeMy,



yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3ULINI0, MHEHHUE;

IIPOBOJUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN DKCIEPUMEHT, UCCIICIOBAHNE
10 YCTAHOBJIEHHIO OCOOCHHOCTEN MaTEMaTUYECKOTO 0OBEKTa, SIBJIICHUS, IIPOLIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENNFHO (POpPMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHUE IPOLIECCA, a4 TAKXKE BBIIBUIATH
IIPEATIOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAT A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U IS PEILLECHU 3a/1auu;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3JIUYHBIX TUIIOB, AHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOopM
IIPEJCTABIICHHUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WLUTIOCTPUPOBATH TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uHbopMauu 10 CaMOCTOSITEIILHO
c(OpPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHbIC YHHBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IMOSCHEHHS II0 XOIYy pELICHUS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHNs, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEHN ayIUTOPHUH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

COCTaBJISITh ILJIaH, aITOPUTM PELICHHsS 3a/1auH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI ¢ y4ETOM HOBOM MH(OpMauu.



CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMbIX JEUCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJCThH
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa pelieHus
MaTeMaTUYeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TMPH PEIICHUU 3aJ1a4yH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSAM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTHUKEHUS! PE3YJIbTATOB JIEATENbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl TpU pEHIeHUH YYEOHBIX 3a7ad, MPUHUMATH I1I€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIAI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pa0OT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBHS C IPYTUMH YICHAMH KOMaH/Ibl, OIICHUBATh KA4E€CTBO CBOETO BKJIAa
B 0OmuiA TPOAYKT TIO KpPUTEPHUSIM, CHOPMYITHUPOBAHHBIM yYaCTHUKAMHU
B3aUMOJCHUCTBU.

IMMPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOyvaromuiicss Hay4uTCS:

e CBOOOJHO OIEPUPOBATh OCHOBHBIMU TIOHATHSIMH CTEPEOMETPUU TPU
pEIIeHUH 3aa49 U TPOBEJACHUHM MAaTEMAaTHUECKUX PACCYKICHUN;

e TMPUMEHATH AaKCHOMBI CTEPEOMETPUH M CICACTBUS M3 HHUX MPU PEIICHUN
re€OMETPUUYECKUX 33/1a4;

e KJIACCU(UIIMPOBATh B3aMMHOE PACITOJIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH TMOHATHUSMHU, CBS3AaHHBIMH C yIJIaMH B
MIPOCTPAHCTBE: MEKIY MPSIMBIMU B TPOCTPAHCTBE, MEXIY MPSAMOKN M TUIOCKOCTHIO;

e CBOOOJHO OTICPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH,

e CBOOOJHO pAaCMO3HABAaThH OCHOBHBIE BHUJBl MHOTOTPAHHUKOB (TIPU3Ma,
nupamMua, NPSMOYTOJIbHBIN TTapajuieenunesa, Kyo0);

e KJacCU(PUIMPOBATH  MHOTOTPAHHUKH, BBIOMpass  OCHOBAHUS IS
KJ1accuuKaIuu;

e CBOOOJHO ONEPHUPOBATH TOHATHUSAMHU, CBS3aHHBIMH C  CCUCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;



e BBINOJIHATH  MAPAJIIEIBHOE, LIEHTPAJIbHOE U OpPTOTOHAIBHOE
IpOeKTHpOBaHWE (GUTYp HA IJIOCKOCTh, BBIMOJHATH H300pakeHus GuUryp Ha
IIJIOCKOCTH;

e CTPOUTH CEUEHHS] MHOTOTPAHHUKOB Pa3JIMYHBIMU METOAAMU, BBINOJIHSITh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUL
CBEpXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOIIAJM  THOBEPXHOCTEM MHOTOIPAaHHHMKOB  (IIpU3Ma,
nupamuzia), FeOMETPUUYECKUX TEJ ¢ TPUMEHEHUuEM (HopMyI;

e CBOOOJIHO ONEpPUPOBATh MOHATUIAMH: CUMMETPUS B IPOCTPAHCTBE, LIEHTP,
OCb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (PUTYPBI;

e CBOOOJHO ONEpPUPOBATh MOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH JACUCTBUSA HAaJ| BEKTOPaMHU;

e pelarh 3aJadyd Ha JOKa3aTeJIbCTBO MATEMaTUYECKUX OTHOLICHUM U
HaxO0XJICHUE TE€OMETPUYECKUX BEIIMYHMH, IPUMEHSS W3BECTHBIE METOIbBI IpHU
pELIEHNN MAaTEMAaTUYECKUX 33724 IOBBIIIEHHOTO ¥ BEICOKOTO YPOBHS CIIOKHOCTH;

e NPHUMEHATH IPOCTEHIINE MPOTPAMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4;

e U3BJIEKaTh, NPe0oOpa3oBbIBATH W MHTEPHPETUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX;

e INPUMEHATH I[IOJYYEHHBbIE 3HAaHWA Ha [PAKTUKE: CPAaBHUBATh U
aHAJIM3UPOBATh PEAJIbHBIC CUTYAIlUH, IPUMEHATh U3YUYCHHbIEC IIOHATHS B IIPOLIECCE
MOMCKa pEIIeHUsI MaTeMaTHuecKu cOpMyJIMPOBAHHOMN NMPOOIEeMbl, MOAEINPOBAThH
peanpHbIE CUTYallMM Ha SI3BIKE T€OMETPHUU, UCCIIENOBATh MOCTPOEHHBIE MOJEIH C
MCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajareopbl, pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM I'€OMETPUUECKUX BEIINYUH;

e UMETh MNPEACTABICHUS OO0 OCHOBHBIX J3Tamax pPa3BUTHS I€OMETPUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

e COCTaBHOM YacTH (pyHJIaMEHTa Pa3BUTHs TEXHOJIOTHUI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3/ie/ioB U TeM
Konrpoabnsie  IIpakrHyeckue
n/n NMPOrpamMMbl Bcero
padoThI padoThI
[oBropeHue 2
Brenenue B ctepeoMeTputo 21 1 2
3 B3anMHOe pacnosnokeHue npsMbIx B 5
' POCTPAHCTBE
4 [TapaniensHOCTh NPSMBIX U 9
' IJIOCKOCTEN B MPOCTPAHCTBE
IT
5. epHGHZII/IIEYJIHpHOCTL MPSIMBIX U 99 5 1
IJIOCKOCTEN B MPOCTPAHCTBE
6. VYTIIbI U paccTOSTHUS 19 1 1
7 MHororpaHHUKH
BexkTops! B mpocTpaHcTBE 1
9 [ToBTOpEeHME, 0000IIEHNE 1 3 1
' CUCTEeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10
i 102 5) 5

[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne

HaunmeHnoBanue ypoka

KoaunyecTBO 4acoB

Bcero

KonTpoabHble
padoThI

IIpakTHyeckue
padoThI

I'nasa 1. [loBTOpeHHE Kypca NJIaHUMETPHUHU

§ 1. [loBTOpEHHE

1

Tpeyronpuuku. [IpssMOYronbHBINA TPEYTrOIbHBIH,
TPUTOHOMETpHYECKHE (DYHKIINU

2

Bekrtopsl

I'naBa 2. BBeieHue B cTepeoMeTpuIo

§ 1. OcHOBHBIC NOHATHSA CTEPEOMETPHH

[TonsITHSI cCTEpEeOMETPHH: TOYKA, IIPsMasi, INIOCKOCTh,
npoctpancTBo. OCHOBHBIE MTPaBUIIa U300paKEHHsI Ha
PHUCYHKE IIJIOCKOCTH, MTAPAJUICITBHBIX MPSMBIX
(OTpE3KOB), cepeAMHBI OTPE3KA.

[MoHsTHSA: TIepeCceKarOIIUecs TNIOCKOCTH,
NIEPECEKAIOIINECS MPsMasi U TUIOCKOCTH;
HOJIYTIPOCTPAHCTRBO.

MHororpaHHuKH, n300pakeHue MPOCTEHIITIX
IPOCTPAHCTBEHHBIX (pUTYD.

2. AKCHOMBI CTE€PEOMEeTPHHU

N3o0paxenue npocTelImx NpoCTPaHCTBEHHBIX GUTyp,
HECYIIECTBYIOIINX 0OBEKTOB.

AKCHOMBEI CTCPCOMECTPHUHA

Hexotopsie ciieicTBus U3 akCuom

Pemenue 3anau no Teme «BBeneHne B CTEpEOMETPUIO»

1
1
1
1

[IpakTrueckas padota o reme «BBenenue B
CTEPEOMETPHUION

1

w| O© | O[N] O |w| O

w

Ceuenusi. U300paxeHnune ceyeHUii MHOTOrPaHHUKA, KOTOPbIe MPOXOASAT Yepe3 ux pedpa

[EEN
[EEN

Ceuenus. M3o0pakeHue ceueHuit napasiesenurnena,
KOTOpBIE TPOXOAT uepe3 ux péopa. M3obpaxenue
nepecedeH sl MOTYYSHHBIX MII0CKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
I[BETAMHU.

12

Ceuenus. M3o0pakeHue ceueHui npu3Mbl, KOTOpbIE
IpoXoaAT uepe3 ux péopa. M3zo0pakeHue nepeceyeHus
MTOJIY4EeHHBIX II0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HbIMU [IBETAMHU.

13

Ceuenus. M3o0pakeHue ceueHU nupaMubl, KOTOpbIe
MPOXOAT uepe3 ux péopa. M3o0pakeHue nepecevdeHus
MOJIy4EHHBIX IJI0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HbIMU IIBETAMH.

14

Pemenue 3agau mo teMe «CedeHus».

15

[TpakTrueckas pabota no teme «CedeHus».




§ 4. MeTox ciienoB 1Jisi MOCTPOEHUS CeYeHN I

CBolicTBa epeceyeHri MPSIMbIX U MIIOCKOCTEH.
B3anmHoe pacnonioskeHue NpsMbIX B TPOCTPAHCTBE. 1
CxpemuBaromuecs npsimbie. [Ipusnaku
CKPEILIMBAIOIINXCS MPSAMBIX.

16

HOCTpOCHI/Ie CeUcHHH B napamuiCICImIcac, Ipu3smMe 1o

17 . N
TpEM TOUKaM Ha péopax.

[TocTpoeHue ceueHuid B mUpaMuie Mo TpéM TOYKaM Ha

18 pEopax.

Co3panne BBIHOCHBIX YEPTEKEH 1 3aIHCh IIaros
HOCTPOCHUSL.

19

[ToBTOpenue mianumerpun. Teopema o
20 | mpomoprmoHaIBHBIX oTpe3kax. [Togobue 1
TpeyroJbHUKOB. Teopema MeHenast.

21 | Pacu€Thl B ceUCHUSIX HAa BRIHOCHBIX YepTEXkKax. 1

22 | Pemenue 3ama4 o teme «BBeeHNE B CTEPEOMETPHION. 1

23 KonTposbHnas pa6ora no teme «BBeienue B 1
CTEPEeOMEeTPHIO».

I'naBa 3. B3aumHoe pacnosioxkeHue NPAMbIX B IPOCTPAHCTBE

§ 1. IlapajuienbHBbIE IPSIMbIE B IPOCTPAHCTBE

[TapasuienpHble U CKPEIMBAIOIINECS IPSIMBIE B
npoctpancTse. Teopema 0 CylnieCTBOBAHUU U
€AMHCTBEHHOCTH NPSAMOM NapajljIeIbHON TaHHOU
IPSAMOM, POXOIALIEN Yepe3 TOUKY POCTPAHCTBA U HE
JeKalel Ha JaHHOU NpsiIMoM. JleMMa o nepeceueHun
apPAJUIEIbHBIX IPSIMBIX IIJIOCKOCTBIO.

24

[TapannensHOCTH TPEX NMpAMBIX. TeopeMa o Tpéx
25 | mapannensHBIX MPSAMBIX. Teopema 0 CKpenuBatonuXcs 1
MPSIMBIX.

[ToBTOpEHME: Yoo MKy MPSMBIMU Ha TUIOCKOCTH,
26 | TPUTOHOMETPUS B IPOU3BOJIBHOM TPEYTOJILHUKE, 1
TeopeMa KOCHHYCOB.

VYronc COHaIIpaBJICHHBIMU CTOPOHAMU. Vron MCKAY
MMPAMBIMH.

27

3az[aq1/1 Ha JOKa3aTCJIbCTBO U UCCICIOBAHUC, CBA3aHHBIC 1
C PACIIOJIOKCHUCM IIPAMBIX B IIPOCTPAHCTBC.

28

I'nasa 4. [Iapa/ieIbHOCTHh NPSIMBIX U IUVIOCKOCTEH B IPOCTPaHCTBE

§ 1. OcHOBHBIC NOHATHS, IPU3HAKH M CBOMCTBA NAPAJJICJbLHOCTH NPSIMOM M IJIOCKOCTH

[ToHsATHA: MapaIeNbHOCTh NPSAMOM U INIOCKOCTH B
npoctpancTie. [[pu3HaK nmapasieTbHOCTH MPSIMOU U

29 m1ockoct. CBolcTBa mapalsICJIbHOCTU HpﬂMOfI n 1
ITJIOCKOCTH.
FCOMCTpI/IquKI/IC 3aJa4d Ha BBIYHMCICHUC U

30 JA0Ka3aTejIbCTBO, CBA3AaHHBIC C MAPAIJICIIBHOCTEIO 1

MMPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC.

§ 2. IapajnenbHas NpoeKI M




[TapannensHoe poekTHpoBaHue. OCHOBHBIE CBOMCTBA
napajiesIbHOTo MPOeKTHpoBaHusl. M300paxenue
pa3HbIX GUTYp B MapaJlIeIbHON MPOESKIUH.
IleHTpanbHas IPOCKLMSI.

31

[TocTpoenue ceueHust, TPOXOAALIETO Yepe3 TaHHYIO
32 | mpsIMyro Ha YepTekKe U MapaLIeIIbHOTO JPYTroi MPSMOii. 1
Pacuér oTHOLIEHUI.

33 | Pemenue 3amau o teme «IlapamienbHas mpoSKIIHs» 1

[TapannensHas MpoeKLys, IPUMEHEHUE JIS
34 | mOCTPOCHHUSI CEUCHUN MapajuieIenuIe/ia U MPU3MBI. 1
CaolicTBa napajuieienunesia u Ipu3Mbl.

§ 3. [IapaJutesibHBIE IJIOCKOCTH

[TapannenpHble mockoctu. [Ipu3Haku napaiienbHOCTH
JIBYX IIOCKOCTel. TeopeMa o nmapauieIbHOCTH U

35 | eIMHCTBEHHOCTHU IJIOCKOCTH, MIPOXOISAIICH Yyepe3 TOUKY, 1
HE MPUHAICKAITYIO TaHHOU MJIOCKOCTH U CIICCTBUS
13 HeeE.

CaolicTBa napauieabHbIX IIOCKOCTEN: O
NapaJUIeIbHOCTH TPSMBIX IIEPECEUCHUS TIPU
NepeceyeHH BYX MapauIeIbHBIX IOCKOCTEH
36 | TpeTheli; 00 oTpe3kax mapayIeIbHBIX MPSIMBIX, 1
3aKIIFOYEHHBIX MEKIY MapaJlIeTbHBIMU TIOCKOCTSIMU; O
NEPECCUCHHUH MPSIMOH C ABYMSI MTapaJlICTbHBIMU
TUIOCKOCTSIMH.

Pemienue npakTHyecKux 3aaay 1o TeMe
37 | «[lapaymuieabHOCTH MPSIMBIX U TIOCKOCTEH B 1
IPOCTPAHCTBEN.

I'naBa 5. Hepl’leH}lHKyJIﬂpHOCTb MPAMBIX U IJIOCKOCTEl B MPOCTPAHCTBE.

§ 1. [lepnieHAMKYISAPHOCTH NPAMOI U MJIOCKOCTH

[leprieHAUKYIAPHOCTD MPSIMOU U TUIOCKOCTH. [Tpr3Hak
MEPICHIUKYIIIPHOCTH IPSIMOK U TUTOCKOCTH. Teopema o
38 | cyliecTBOBaHUU U €IUHCTBEHHOCTHU MPSIMOH, 1
MIPOXOIATICH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEeHIUKYISIPHON K MIOCKOCTH.

[110CKOCTH ¥ EPIEHIUKYIISIPHBIE UM MIPSIMbIE B
MHororpansukax. I[Ipsmas npusma

39

CoiicTBa Ky0a U PSMOYTOJIBLHOTO NapayljieNenunesa.
40 | Berunciienue JUIMH OTPE3KOB B KyOe M MPSIMOYTOILHOM 1
napauleJIenunese.

Pemenue 3amau mo reme «CBoiicTBa KyOa 1
41 | npAMOYTONBHOTO Mapaienenumneaa. Beraucnenue niumH 1
OTPE3KOB B Ky0€ U MPSIMOYTOJIbHOM MapaJuIeIeHUIeIe).

Pewenne 3anau no reme «Ilnockoctu u
NEePIEHANKYJISIPHBIE UM IIPsiMasi B MHOTOTPAHHUKAX».

42

[Tpaktuyeckas padora «Ilnockoctu u
NEPIEeHIUKYISIPHbIE UM IpsIMasi B MHOTOIPaHHUKAX.

43

[Tepnienukynsap u HakiioHHas. [locTpoeHue
NEPIEeHIUKYIIApa U3 TOYKU Ha NPAMYIO.

44




Teopema o Tpéx nepneHAUKYIApax (mpsmas u

45 oOparHasi). !

16 Pemenue 3anau no treme «llepnenaukynsp u 1
HAKJIOHHAS.

47 VYron Mexay NpAMoi U IIIOCKOCThIO. YTOJ MEXKITY 1
CKPELIMBAIOIIMMUCS IPSIMBIMH.

48 PemerIe 3a1a4 1o teme «llepreHuKyaspHOCTD 1
OPsIMOU U TJIOCKOCTH.

49 KountpoabsHnas padora no reme 1 1

«IlepneHIUKYJISIPHOCTD NPSIMOM M MJIOCKOCTH.

§ 2. OproronanbHoe npoekTupoBanne. CuMMeTpHsi B IPOCTPAHCTBE

OTHOCHUTCJIBHO IIJIOCKOCTH.

50 | OpTroroHanpbHOE MPOCKTUPOBAHUE. 1

51 Pemenue 3anau no reme «OpToroHajibHOE 1
IPOEKTUPOBAHUEY.

52 [TocTpoenue ceuenuii kyoa, MpU3MBI, nPaBI/IJILHoﬁ 1
IUPAMHU/JIBI C TOMOUIbIO OPTOTOHAJILHOW MPOEKIIMH.

53 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO MIOCKOCTH. 1
[110CKOCTH CUMMETPHIl B MHOTOI'PaHHHUKAX.

54 [Tpu3Hak neprneHIuKyIIPHOCTH MPSIMON U TIIOCKOCTH 1
KaK CJIEICTBHE CUMMETPHH.

55 Crioco0Obl OIyCTHTD MEPHIEH/IKYIAPEL: CHMMETPH, 1
CABUT TOUYKH I10 MAPAIICIbHON MPSIMOii.

56 CnBur no }ienapanneanoﬁ IIPSAIMOM, U3MEHEHHE 1
paccTOosHUM.
O606menne marepuana o reme: «llapamnensHocts U

57 | mepneHauKyISAPHOCTD MPSMBIX M INIOCKOCTEH B 1
IIPOCTPAHCTBEY.
KonTpoubsnasi padora no teme «IllapaninenbHocTs 1

58 | mepneHIUKYJSIPHOCTHh MPSMBIX U IUIOCKOCTEi B 1 1
NPOCTPAHCTBEY.
Pemenue 3aga4 NOBBILIEHHON CIOKHOCTH IO TEME

59 | «[lapamienbHOCTh U NEPIEHANKYISAPHOCTD MPSIMBIX U 1
IJIOCKOCTEH B MPOCTPAHCTBEY.

I'maBa 6. Yrusl u paccTossHust

§ 1. Yrusl
[ToBTOpEHME: yron Mexay IpsMOi U IIIOCKOCTbIO, YToJl

60 | MEKAY CKPEIMBAIOWUMHUCS IPAMBIMU B POCTPAHCTBE. 1
['eomeTpryeckue METOAbl BEIUMCIICHUS yTIIa MEXKIY
PsIMBIMH B MHOTOTPaHHUKAX.

61 JIByrpansblii yroa. CBOMCTBO JIMHEWHBIX YIJIOB 1
JIBYTPaHHOI'O yIJa.

62 Pemezme 3a/1a4 1o Teme «JIByrpannsiii yroy. CBOMCTBO 1
JMHENHBIX YTJIOB IBYTPAHHOTO YIia.

63 | Pemenue 3aga4d mo Teme «YTIIbI». 1

64 | IlpakTtryeckas paboTa mo TeMe «Y TJIbD». 1 1

§ 2. Paccrosinus




[Tepnienaukymnsipubie 10cKocTU. CBOKWCTBA B3AUMHO
NEPHEHANKYJIAPHBIX IUIOCKOCTEN. [Ipu3Hak

65 | mepneHANKYISIPHOCTH TIOCKOCTEH; TeOpeMa O MPsSMOi 1
NIEpPECEYEHMS IBYX IIJIOCKOCTEN MEPIEHANKYISIPHBIX
TpeThell MIIOCKOCTH.

66 [Touck nepneHANKYISIPHBIX MPSAMBIX C IIOMOILBIO 1
HEepIEHAUKYIISPHBIX IJIOCKOCTEH.
IIpssmoyronbHbIi Napauienenunes. Teopema o

67 | auaroHaau IPSIMOYTOJBHOTO Mapaylieenuneaa u 1
CJIEICTBHUE U3 HEE.

68 | Pacuér paccTosiHMI OT TOYKH JI0 TIOCKOCTH. 1

69 CrepeomeTpHUyecKkue U IPUKIIAJHbIE 3a7a4M, CBA3aHHBIE 1
CO B3aMMHBIM PACIIOJIOKEHUEM MPSIMBIX U INIOCKOCTH.
[Tapa nmapauienbHbIX IIIOCKOCTEH Ha CKPELMBAIOILUXCS

70 | IpAMBIX, paCCTOSIHUE MEKIY CKPEIIMBAIOIIMHCS 1
HPSMBIMU B IPOCTBIX CUTYaLUsIX.
OnyckaHue NepreHIUKyIsIpOB, BEIYUCICHNE

71 pacCTOSHUI OT TOUYKH IO TOUYKH; MPSAMOMN; INIOCKOCTH. 1
Brrunciienne paccToSHUI MEXY CKPEIMBAIOIIUMUCS
OPSMBIMU C IOMOUIBIO NEPIEHANKYISIPHON IIIOCKOCTH.

72 | Pemenue 3amay 1o reme «PaccTossHus». 1

73 TpéXrpaHHslil yroi, HEpaBeHCTBA I TPEXTPAaHHBIX 1
YTJIOB.

74 Teopehfa [Mudaropa, TeopeMbl KOCHHYCOB ¥ CHHYCOB 1
JUIs TPEXTPAHHOIO YIIIA.

75 | Tpéxrpannsiii yron. Pemenue 3anau 1

76 | Pemenue 3amaq mo temMe «YTIIbI U PACCTOSTHUS. 1

77 KonTpoJsbHasi pabora mo teme «Yribl 1 1
PACCTOSTHUSD).
3a/1a4uM MOBBIILIEHHOW CI0KHOCTHU IO TeMe «YTIIbI U

78 | paccTosHUSY. DIEMEHTHI C(hepHUECcKOil TEOMETPHH: 1
reoJIe3NYECKUE JIMHUU Ha 3eMIIE.

I'maBa 7. MHOrorpaHHMKH

§ 1. MHOrOorpaHHuKHu
Cucremaruzanus 3HaHUN: MHOTOrpaHHUK U €ro

79 | onementsl. [Tupamuna. Bugsr nmupamug. [IpaBunbaas 1
UPAMUJIA.

80 IIpusma. [Ipssmas u HaknoHHas npusMsl. [IpaBuibHas 1
npus3Ma.

81 [IpsiMo#t mapasnenenunen, NpsMoyroJIbHbIN 1
napajJiesienunes, Kyo.

82 | Bemykibie MEHOTOTpaHHUKH. Teopema Diinepa. 1

83 | [IpaBuiIbHBIE MHOTOTPaHHUKH 1

84 | TlonynpaBMIIbHBIC MHOTOTPAaHHUKH 1

85 | Pemenue 3agau o teme «MHOTOTpaHHHKIY. 1

36 3a1aun MOBEIIEHHON CIIOKHOCTH IO TEME 1

«MHoror PAHHUKHN.




I'naBa 8. BekTopsbl B mpocTpancTBe

§ 1. BekTopbl: OCHOBHBIE ONIPeae/IeHUs U OHATHUS

[ToBTOpenue: BekTopsl Ha miockocTu. [lonarue
BEKTOpa B MMPOCTPAHCTBE.

87

CymMa ¥ pa3HOCTh BEKTOPOB, ITPaBUIIO
napajuieJenunesa.

88

VMHOKEHHE BEKTOpa Ha 4ici0. Pa3noxeHue BeKTopa
89 | mo 6a3ucy TpEX BEKTOPOB, HE JICKAIINX B OJTHOM
IIOCKOCTH.

Pemenue 3agau no reme «Y MHOKEHHE BEKTOpPA HA
90 | ymcino. PaznoskeHue BeKTopa 1mo 6a3ucy Tpéx BEKTOPOB,
HE JIeKaIUX B OJTHOU IIJIOCKOCTH)).

Cucrema koopuHat B ripocTpaHcTie. [Ipocreiiime

o 3a/1a4M C BEKTOPAMH .

92 CkanspHoe MpOU3BECHNE, BBIUNCIICHUE YIiIa MEXIY
BEKTOPAMH B [IPOCTPAHCTBE.

93 Pemenue 3anay no teme «BeKTOpb M KOOPAMHATHI B
IPOCTPAHCTBEN

94 [TpakTnueckas padbora no teme «BekTopsl B
IPOCTPAHCTBEN

I'naBa 9. [loBTOpeHue, 00001eHNEe U CHCTEMATH3AIUSA 3HAHU I

OcHoBHbIE IOHATHUS Kypca reomeTpun 10 kiacca,

% 00001IeHNE B CUCTEMaTH3aIMs 3HAHUA.

96 OcHoBHble NIOHATHA Kypca reomeTpun 10 kiacca,
00001IeHNE U CHCTEMaTH3alMs 3HAHUI.

97 OcHoBHble NIOHATHA Kypca reomeTpun 10 kiacca,

000011IeHEe U CUCTEMATU3AIHAS 3HAHUMN.

98 | UroroBas KOHTpOIBbHAs paboTa 3a 10 kiacc.

[ToBTOpenue. BzanMHoe pacnosioxkeHne IPsSMBIX B
99 | mpocrtpanctse. [lapamieTbHOCTD MPSAMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE

IToBTopenue. [leprneHIMKyYISPHOCTD NPSMBIX U

100 .
IJIOCKOCTEN B POCTPAHCTBE.

101 | IToBTOpeHHE. YTIIBI U PACCTOSHUS

102 | IToBTOpeHune. MHOTOrpaHHUKH
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