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OO0opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouasi mporpaMma nmepecMoTpeHa Ha 3aceJaHHM Kadeaphl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (1.0. damumms)

11. PaGouasi nporpaMma nepecMOTpeHa Ha 3acefaHHH Kadeapsl:

IIpoTokomn oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamucse) (1.0. dammnus)

I11. PaGouyas nmporpaMma nepecMoOTpeHa Ha 3aceJaHnu Kadeaphl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontuii kKadeapoi

(oammcp) (1.0. damumus)

V. PaGoyas mporpaMMa nepecMoTpeHa Ha 3aceJaHUM Kaeapsbl:

[IpoTokoi oT « » 20 1. Ne

3aBeayrouuii kadenpoi

(moamuce) (1.0. ®amumnus)



HEJIN U 3AJAYN OCBOEHUSA AIUCHUTIJIMHBI

IeasiMmu OCBOCHUS TUCIUILIAHBI SIBIIAIOTCS] BBEJICHUE B TAKUE COBPEMEHHBIE
paszensl MaTeMaTHKW, Kak anreOpandeckas W audQepeHnmnanbaas TOMOJIOTHS,
TEH30pHBIA aHaIW3, a TAaKXE 3HAKOMCTBO C METOAAMH, MPUMEHSIOIINMUCS B
JanbHEHIIeM Ipyu U3yuYeHUn PU3UKU, MEXaHUKH, U depeHInaIbHbIX YpaBHEHUH,
MaTeMaTUYECKOTO aHAJIN3a.

3amavamm U3y4yeHUs TUCHUIUINHBI SIBIISFOTCS:

- OBJIaJICHHE BEKTOPHOW aireOpoii B MHOTOMEPHBIX MPOCTPAHCTBAX U €&
MIPUMEHCHUSIMU K T€OMETPUYECKUM 3a]]a4aM,

- n3ydeHue qudPepeHupyeMbiX KPUBBIX U IIOBEPXHOCTEH,

- oBlaZieHue MeToioM AuddepeHuaIbHbIX (HOPM, OCHOBHBIMHU TOHSITHSIMU
oOIIel TOMOJIOTUM U UX CBS3SIMH C MaTEMaTHYECKUM aHAIU30M U JUCKPETHOMN
MaTEMaTUKOM,

- 3HAKOMCTBO C TEOpHEM TOMOJIOTHH, JUOO C TEOpHeH TIaJKUX
MHOT000pa3uii.

B pe3ynbraTe 0CBOEHUS TUCHUILUIMHBI 00yUarOIIUNCs TOKEH 3HATh:

* hyH1aMEeHTaIbHbIE TOHSATHUS T€OMETPUHU U TOTIOJIOTUY;

* OCHOBHBIEC METO/bl TEOMETPUMN U TOTIOJIOTHH, U3 CBSA3b C aAIreOpandecKUMH
U aHAJUTUYECKUMU METOJaMH M MX MECTO B JIpYyruX oO0JacTsIX HayKd W
TEXHUKHU;

*a TaKxKe:

* YME€Th TMPUMEHATH CBOM TE€OMETPUYECKHME 3HAHUSA TMPU PEUICHUU
TEOPETUYECKUX U MIPUKIIAJIHBIX 3a]1a4.

*pelIaTh OCHOBHBIE THUIIBI T€OMETPUYECKHUX 3aJ7a4, YMETh HCIIOJIb30BATh
YPaBHEHUSI JIMHUNA U TOBEPXHOCTEM.

[Inanupyemble pe3yiabTaThl OOY4YEHHUS MO JAHHOW JMCIUIUIMHE (3HAHUA,
YMEHUSI, BIaJ€HUS), COOTHECEHHBIE C IUIAHUPYEMBIMHU PE3YyJIbTaTaMH OCBOCHUS
o0pa3oBaTeIbLHON MPOTPAMMBI.

YHUBEpCAIbHBIE KOMIETECHIIMM  BBITYCKHUKOB W  WHIUKATOPHl  HX

JIOCTI/I)KCHI/ISI:
HaumeHoBaHUe KaTeropuu Koa u HanmenoBanue Konx 1 HanmMeHoBaHue
(rpynmnbl) yHMBeEpPCAJbHbIX YHUBEpPCAJIbHOU HHAMKATOPA JOCTHKECHUSA
KOMIIeTeHI Ui KOMIIETCHI[U U YHUBEPCAJIbHOM
BbINIyCKHUKA KOMIIETEeHIIUH




CucremHoe u kpuruueckoe | YK-1. Cnocoben | YK-1.1 - 3nHaer mnpuHIUIBI
MBIIIJICHUE OCYIIECTBIISATh MOMuCK, |cOopa, orbopa W 0000IIEHUS
KPpUTUYECKU  aHanu3 W [WHGOpMAIUH.
CUHTE3 undopmaruu, | YK-1.2. - YMeer cooTHOCUTH
[IPUMCHSITH CUCTEMHBIN [pa3HOPOJHBIC  SBJICHHUS U
MOJIX O/ ISt pCLICHHs [CHCTEeMaTU3UPOBaTh WX B
[MOCTABIICHHBIX 33724 pamMKax  HW30paHHBIX  BHJIOB
po¢eCCHOHAIBHON
e TEIILHOCTH.
YK-1.3. - Nmeet
MPAKTUYECKHUI OIBIT PabOTHI C
WH(POPMAIIMOHHBIMH
MCTOYHUKAMHU, OIBIT HAYYHOTO
MOKWCKA, CO3JaHUSl HAyYHBIX
[TeKCTOB.

O6HI€HpO(1)CCCI/IOHaJII>HBIG KOMIICTCHIMHK BBIIIYCKHHKOB WM HMHIHKATOPbLI HX

JOCTHKCHUA:
Kon n HanmeHoBaHue
HaumeHoBaHMe KaTeropuu (rpymnibl) Kon n HanmeHoBaHue
. HHANKATOPA JOCTH:KEHUS
001menpopeccHOHAJBHBIX o0menpogeccuOHAILHOM .
N ob0menpodeccnoHaIbHOIM
KOMIeTeHIu i KOMIIeTeHIIuI
KOMIIeTeHIIH U
TeopeTnyeckre U MPaKTUYECKUE OIIK-1. Cnoco6en| OIIK-1.1.
OCHOBBI HpO(I)CCCHOHaHBHOﬁ IMPUMCHATDH 3HaeT OCHOBHBIE MHOHATHS
NEATEIbHOCTU (dyHIaMEHTaIbHBIC 3HAHUA, M UHCTPYMEHTHI T€OMETPUU

MOJydeHHble B  00JAaCTUM TOMOJOTHH, POJIb U MECTO
MaTeMaTUYeCcKuX U (WIM)UX B MaTeMaTU4YeCcKOi
€CTECTBEHHBIX  HAayK, HHAayKe, B IPUWIOKEHUS K

KCIT0JIL30BaTh uX BECTECTBEHHBIM HayKaM.
npodeccuoHaNbHOM OIIK-1.2.
mesITeIbHOCTH VYmeer MPUMEHSTh

MMOJIYYCHHBIC 3HAHUA  JIA
[PECIICHUA MAaTEMaTUYCCKUX

3ajad, HCII0Ib30BaTh
FEOMETPUYECKUN  SA3BIK U
CUMBOJIUKY npu
MOCTPOECHUH MOJIEeNEH,
[IPUMEHSATD METObI
FEOMETPUU U TOTIOJIOTHH.
OIIK-1.3. Bnaneer
FEOMETPUUECKUMHU it
TOIIOJIOTHYCCKUMU
METOJaMH pereHus

HaYy4YHbBIX, B TOM YHCJIC
MPUKJIAAHBIX 3a1a4.




[IpodeccnonanbHple KOMIETEHIIMM BBITYCKHUKOB W HWHIUAKATOPBI HX
JOCTHUKCHUA:
Kon u Ocnosanue (I1C,
Kon u HAaUMCHOBAHHUE aHaJIN3 MHBIX
3agaua N
HAaUMEHOBAHHE WHMKATOpa TpeOOBaHUH,
npodeccuoHanb OOBbeKT ummn
. poheccuoHalb JOCTHKCHUS MIPEIbABIAEMBIX
HOM 00J1aCTh 3HAHKS .
HO npodecCHoHallb | K BBITYCKHUKAM
JeSTEIbHOCTH .
KOMITCTCHIIHH HOM
KOMIICTCHITUHN

Tun 3aJa4 HpO(i)eCCHOHaJII)HOI;'I JCATCIIBHOCTH: Hay‘lHO'I/ICCJ'IC,HOBaTeJIBCKI/Iﬁ

[Ipumenenue
byHIaMEeHTalIbH
bIX 3HAHUM,
MOJIYYCHHBIX B
o0iactu
MaTEeMaTHYECKH
X ¥ (1n)
€CTECTBCHHBIX
Hayk. Co3nanue,
aHaIu3 u
peanu3anus
HOBBIX
KOMIThFOTEPHBIX
MoJIeJiei B
COBPEMEHHOM
€CTECTBO3HAHUH
, TEXHHKE,
SKOHOMHMKE U
yIpaBJIeHUH.

MaremMaTudeckue
31
ANTOPUTMUYECCKU
€ MOJICIIH,
MPOrpaMMBl,
MIPOrpaMMHBIC
CHCTEMBI U
KOMILIEKCHI,
METOIbI HX
MIPOCKTUPOBAHUS
U peayin3aliu,
CITOCOOBI
MIPOM3BO/ICTBA,
COTIPOBOXICHHUS,
AKCILTyaTaIluu |
aMUHUCTPUPOBA
HUS B Pa3IMYHBIX
001acTIx
udpoBoi
SKOHOMHKH

[IK-1. -
Crocoben
JEMOHCTPHUPOBA
Th 0a30BEIC
3HAHUSA
MaTeMaTUYEeCKH
XU
€CTECTBCHHBIX
Hayk,
MporpaMMHUpOBa
HHA U
WH(POPMAIMOHH
BIX TEXHOJIOTHI

IK-1.1.
Oo6umamaer
0a30BBIMHU
3HAHUSIMU,
MOJTyYCHHBIMHU B
obactu
MaTeMaTHYECKH
X U (Win)
€CTECTBEHHBIX
HayK.

[IK-1.2. Ymeer
HCIT0JIH30BaTh
UX B
npodeccuoHalb
HOM
JIEITENHLHOCTH.
ITIK-1.3. UmeeT
HaBBIKH BBIOOpA
METOJI0B
pelIeHus 3a1a9
npodeccuoHab
HOM
JIeITEIIbHOCTH
Ha OCHOBE
TEOPETUUECKUX
3HaHMH.

06.003
ApXUTEKTOD
MIPOTrPaMMHOTO
obecneueHus;
06.015
Crnenuanuct 1o
WH(pOPMAITMOHHBI
M CHCTEMaM;
06.016
PykoBogurens
MIPOCKTOB B
obractu
nH(pOpPMaITMOHHBIX
TEXHOJIOTHIL;
06.019
Texanmaeckuit
HcaTeNb
(ceruanucT 1mo
TEXHUYECKOMN
JTOKyMEHTAIUHU B
obmactu
MH(pOPMaAITMOHHBIX
TEXHOJIOTHI);
06.022
CucTeMHBIN
AHAJIUTHK;

40.011
Crenuanuct 1o
Hay4YHO-
HCCIIEI0BATEILCKU
M H OIBITHO-
KOHCTPYKTOPCKUM
pazpaboTkam;
40.057
Crenuanuct 1o
aBTOMAaTHU3HPOBAH
HBIM CUCTEMAaM
yIpaBIeHUS

IIPOHU3BOACTBOM;
06.004




Cnenuanuct mo
TECTUPOBAHUIO B
obnactu
nH(pOpPMaAITMOHHBIX
TEXHOJIOTHIL;
06.011
AJIMUHHUCTPATOP
0a3 JaHHBIX;
06.001
[Iporpammucr;

|. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTH KYPCA

1. EBKJIMIOBBI TNPOCTPAHCTBA W HUX MNOANPOCcTpaHcTBa. Metoa
KoopauHar. (20 yacos)

N3mepenne paccrossHuil. MeTpudeckoe NpocTpaHcTBO. OTpe3KH, JIydd U
npsamele. OnpeneneHue €BKIMA0BAa IPOCTPAaHCTBA. BEKTOpbl B E€BKIMIOBOM
IPOCTPAHCTBE, BEKTOpHas anredpa. BekTopHoe mapameTpuuyeckoe ypaBHEHHE
IpsMOM, Jy4a, OTpe3ka. Yroia Mexay Bekropamu. CKaasipHOE IPOU3BEICHUE,
CBSI3b C Mpoekiuen. AnreOpanueckue CBOWCTBA M T'E€OMETPUYECKHM CMBICI
CKAJIIPHOTO Npou3BeneHus. [lapanienbHbie epeHoCkl TOUYEK, BEKTOPOB U MPSMBIX.
['pymnmoBsle CBOMCTBA NapajuIeNIbHBIX MEPEeHOCOB. Omnepanuu HaJl BEKTOPAMH,
OTJIO)KEHHBIMU OT Pa3HBIX TOUeK. AQ(QUHHBIE U AEKAPTOBBI CUCTEMBI KOOPAUHAT.
CBoiicTBa M BBIYMCIECHHE JEKAPTOBBIX KOOPAMHAT, MX CBSA3b C NPOEKIMIMM,
yIJaMU U CKAJIIPHBIMU MPOU3BENCHHUSIMMU.

ITogmpocTpancTBa 3BKIMAOBA MpOCTpaHCTBA. MX Xapakrepuctuka B
TEPMHUHAX BEKTOPHBIX IOJAIPOCTPAHCTB. 3aJaHHE HBKIWAOBA IOIINPOCTPAHCTBA
BEKTOPHBIM IOJAIPOCTPAHCTBOM. Pa3mMepHOCTh €BKJIHMIOBA MOIIPOCTPAHCTBA.
[TapamnenbHOCTh BEKTOPOB M MOINPOCTpaHCTB. Heobxoaumoe W a0CTaTOUYHOE
yCJIOBUE TIepeceueHusi 2 TMOANPOCTpaHCTB. M3omeTpunm u mnpeoOpa3zoBaHUs
nonobusa. Mx pasnoxkeHus B CYNEPHO3UIMIO MMAPALICIBHOIO IepeHoca U
JMHEHHOTO TIPeoOpa3oBaHUSI.

IIpsmas, Kak OZHOMEPHOE IOAIPOCTPAHCTBO EBKJIMIOBA IPOCTPAHCTBA.
Kanonunueckoe ypaBHeHusa mpsmou. llapamiensHocTh 2 mnpsambiX. B3aumHoe
pacIongoKeHue 2 NpsMbIX B MPOU3BOJIBHOM €BKJIMIOBOM IPOCTPAHCTBE, a TAKKE B
2-MEPHOM €BKJIUJIOBOM MPOCTPAHCTBE.

IImockocTh, Kak ABYMEPHOE €BKJIMIOBO MOANPOCTPAHCTBO. BekTopHOE
MMapaMETPUUECKOE YPABHEHHE IUIOCKOCTH. JIMHEWHas reomeTpus IJIIOCKOCTH.
B3auMHoe pacnosoxxeHue 2 NpsMbIX, 2 MIIOCKOCTEH, a TaKKe MPSIMON U IIOCKOCTH




B MHOT'OMEPHBIX ITPOCTPAHCTBAX.

[IpssmMble W IUIOCKOCTH B 3-MEPHOM IpPOCTpaHCTBa. MX ypaBHeHus wu
B3aMMHOE pacroioxenue. llomymnockocTe U nomynpoctpancTBo. VX 3aganue u
CBOMCTBA.

BekTopsl B €BKIM0BOM NPOCTPAHCTBE.

Ckansipnoe npousBeicHue. OpTOroHalbHbIE CUCTEMBI BEKTOpPOB. [Ipoekius
TOYKM Ha Ipsimyro. Dopmyibl 1uisl HAXOKIEHUS MNPOEKIMH TOYKH M BEKTOpa Ha
OpsAMYI0. YT0JI MEXy NpsIMbIMU. Jl€KapTOBBI CUCTEMBI KOOPAUHAT,

[ImockocTh, Kak ABYMEPHOE E€BKIWIOBO MOJNPOCTPAHCTBO. BekTopHOE
MapaMeTPUYECKOE YpPaBHEHUE IUIOCKOCTH. JIMHEWHas TeoMeTpusi IUIOCKOCTH.
B3anmHoe pacnosioxkeHue 2 mpsMbIX, 2 IIIOCKOCTEN, a TAKKE MPSAMOM U IIIOCKOCTH
B MHOTOMEPHBIX MTPOCTPAHCTBAX.

['unepnpocTpancTBa, WX 33JaHUE€ OAHUM JIMHEWHBIM YpPaBHEHHEM.
YpaBHeHHE NPSIMON M IUIOCKOCTH, COOTBETCTBEHHO B IUIOCKOCTH M 3-MEPHOM
npocTtpaHcTBe. JIMHEilHOe ypaBHEHME, KaK YpPaBHEHHE THIIEPIPOCTPAHCTBA.
[Ipoekiusi TOUKH Ha €BKJIMIOBO MOANPOCTpaHCTBO. OOMU NEPIEHIUKYISP IBYX
noanpoctpanctB. DopMyna paccTOSHUS OT TOYKH OO THUIIEPIPOCTPAHCTBA U
MEXKIy MapaJyIeIbHBIMUA THUIEPOPOCTPAHCTBAMU B N-MEPHOM IPOCTPAHCTBE.
Cnydgan n=2 u n=3.

[IpeoOpazoBanusi adPuUHHBIX ©W JAEKAPTOBBIX KOOpPJAWHAT. Marpuiibl
nepexona, ux cporcrsa. OpUEHTUPOBAHHBIE €BKIIMIOBBI IPOCTpaHCTBA. DOPMYIIBI
npeodpazoBanus ahOUHHBIX U JEKAPTOBBIX KOOPAUHAT BEKTOPOB U TOYEK.

OpHUEHTUPOBAHHBIE  IIJIOCKOCTH. OpuUEHTUPOBAHHBIE  YIJIbI  MEXKIY
BEKTOpaMHU IUIOCKOCTH. DopMyia mpeoOpa3oBaHUsl EKAPTOBBIX KOOPIAMHAT Ha
10cKocTH. CIlI0)KEHUE OPUEHTUPOBAHHBIX YIUIOB. [10JIsIpHBIE KOOPAMHATEI.

OpueHTUpOBaHHOE TPEXMEPHOE IPOCTPAHCTBO. BEKTOpHOE NMPOU3BEIECHHUE.
JIBoitHOe BekTOpHOE mnpousBeneHue. ToxaectBo SAkoOu. Ilonstue anreOps Jlu.
CwmenranHoe TpOU3BECHHUE.

2. KpuBble 1 NOBEPXHOCTH B €BKJIHI0BOM MNpocTpaHcTie (20 yacoB).

HuddepennmpoBanue U UHTErpUPOBaHUE BEKTOP-QYHKIMI 1 mepeMeHHO.
[TapameTpu3oBaHHbIE  KpPUBBIE B  €BKIHMJIOBOM  IPOCTPAHCTBE.  3aJlaHUE
napamMeTpU30BaHHBIX KPUBBIX  BEKTOp-QyHKUMsAMU. Bekrop ckopocTu U
KacartejabHas. YToJd MEXIYy KpPHUBBIMHU B TOUYKE IlepeceueHusd. J[nmmHa KpuBOM.
EcrectBennasa napamerpusanus kpuso. @opmyinsl Opene. KpuBuzHa u kpydyeHue
KpuBou. basuc ®Ppene.

[ToBepxHOCTH B 3-X MEPHOM 3BKJIUJOBOM IPOCTPAHCTBE. DJIEMEHTAPHBIE
00JacT HA TUIOCKOCTU. DJIEMEHTapHbIE MOBEPXHOCTHU, MOBEPXHOCTHU, JIOKAIbHBIE



napaMmeTpuzanuy, auddepeHuupyeMble W TAaJAKUE  HapaMeTpU3aluud U
noBepxHocTH. ['paduk auddepenuupyemMont GyHKIIMM, KaK rIagKas dJeMeHTapHas
MOBEPXHOCTh. JIOKallbHOE Tpe/ICTaBlIEHUE TJIaJKOH MOBEPXHOCTH B BUJE Tpaduka
byHKIIUN

KacarenbHoe npOCTpaHCTBO K NOBEPXHOCTH. OmnHcaHWe KacaTelabHOrO
IPOCTPAHCTBA B HEOCOOOM TOYKE TMOBEPXHOCTH. YPAaBHEHHE KAacaTeIbHON
IUIOCKOCTH Y HOpPMaJbHOM mpsMoil. 3amaHue KBagpaTUYHOW (GOpMBI Ha
KacaTeJIbHOM MPOCTPAaHCTBE. 1-f1 OCHOBHas (MeTpuueckas) (opma MOBEPXHOCTH,
KO3 UIIHMEHTHI METPUUECKON (DOPMBI. .

2-1 ocHOBHasi ¢opma MoBepxHOcTU. HopManbHas KpuBH3HA KpUBOW Ha
noBepxHocTH. Teopema Menbe. Teopema Ditniepa. ['ayccoBa u cpeaHsiss KpUBU3HBI.

HepuBanmonnsie dopmynbl. Cumbosbl Kpuctoddens. Teopema Iaycca.
DNeMEHTBl BHYTPEHHEH TI€OMETPHUH MOBEPXHOCTEW. Kpurepnii M30METPUYHOCTH.
KoBapuanTHeie mnpowusBognbie. ['eome3nueckas kpuBu3Ha. ['‘eome3nueckue Ha
ITOBEPXHOCTSIX.

OyHkuuoHan JedcTtBus. BbIBoa ypaBHeHuid Oitnepa — Jlarpanxka.
DKCTpeMaJIbHBIE CBOMCTBA reo/ie3nueckux. IIoBepXHOCTH BpalleHus.

KpuBsle m mnoBepxHocTH 2 creneHu. X wHccienoBaHue, MOCTPOCHHE U
KJ1accuuKanus.

3. duaeMeHTHI TONOJIOrUM (18 yac)

OCHOBHBIE  TEOPETUKO-MHOKECTBEHHBIE ONEpAallMd M  COOTHOILICHHS.
Omnpenenenue TOMOJOTMYECKOTO mpocTpaHcTBa. I[Ipumeprsl. Merpuueckas U
3BKJIUJIOBA  TOIOJIOTHH. AKCHOMBI OTIEIUMOCTH. [ToanpocTpaHncTBa
TOIOJIOTHYECKOTO IPOCTPAHCTBA.

OTKpBITBIE U 3aMKHYTBIE MHOKECTBA. 3aMbIKAHHE, BHYTPEHHOCTbD, TPaHULIA.

baza u npen6aza rononorun. yHaaMeHTaIbHbIE CUCTEMBI OKPECTHOCTEH.

HenpepsiBHOCTE W Tipesenibl  oToOpaxkeHuid. Kputepuun HenpepbIBHOCTU
OTOOPAKEHUU TOIMOJIOTMYECKUX W METPUYECKUX MpOCTpaHCTB. HempepbiBHOCTH
CYIEPIO3UILINU U OTPAHUYEHUS OTOOpaKEeHUH.

daxTopHbIe OTOOpaXkKeHUS U roMeoMopdu3Mbl. OTKpPBITHIE U 3aMKHYTBIE
oToOpaxeHus. PaKTOPTONONOTHS U CKIICUBAHUE.

CBSI3HOCTB W JIMHEHAS CBA3HOCTb.

Tononornyeckue CBOMCTBA M KOHCTPYKIIMH. AKCHOMBI OTIEIMMOCTH.
CBsI3HOCTh, JIMHEWHAsT  CBSI3HOCTb, KOMIIOHEHTHI  CBSI3HOCTH.  CBsI3HBIE
MOJIMHOYKECTBA BEIIECTBEHHOMW MPSIMOM.

KommakTtHeie npoctpaHcTBa. [Ipon3BeneHre TonoJ0rnyecKkux MpoOCTPAHCTB.
Teopembl TUXOHOBA O TPOU3BENECHUU U BIIOKEHUU.

Beinykneie MHOXkecTBa. CHMIUIEKCHI, TpaHH cuMILiekca. Teopema o



roMeoMOp(GHOCTH KOMIAKTHOTO BBITYKJIOIO MHOXECTBA IIapy, a €ro rpaHullbl -
cpepe. OnucaHne BHYTPEHHHMX TOYEK cuMIuiekca. ['omeomMoppHOCTH cuMILIeKca
mapy. CuMIIMIMaNbHblE KOMIUIEKCHI. TpuaHrymsauuu U nonudapbl.  TouHble
[OCJIEI0BATEIbHOCTH, KOMIUIEKCHI M TOMOJIOTMH. BbIUuKciieHne rpynn roMosorui
CUMIUIMIMAIBHOTO KoMIuiekca. DyHKTOpHaibHble CBOMCTBAa romojorui. OOmee
npenactaBienue o ¢yHkTopax. [omonormueckue (GyHKTOphl. Teopema o
HETOABMYKHOU TOYKE OTOOPaKEHHUS mapa B ceOs.

4. BekTOpHBIE MM0JIS1, TEH30PbI M AU PepeHnuanbabie popmbl.(14 yac.)

Huddepennmpyembie MHOrOo0Opasusi. Kaptel, atnacel, nuddepeHnupymbie
CTpyKTypbl. Tomosorus Ha MHorooOpazuu. DOyHKIMM HAa MHOro0Opa3usx.
OTtoOpaxkeHus: MHOr00Opa3ui.

KacarenbHble BEKTOpbl M orepaTopbl au@depeHupoBanns. BekTopHbie
0JIsI, MHTErpajibHble KPUBBIE U OJHONAPAMETPUUECKHUE TPYIIBI IPeoOpa30BaHUM.
KacarenbHOe U KOKacaTellbHOE POCTPAHCTBA K MHOT00Opa3uio B Touke. basuce! n
Pa3MEPHOCTH KacaTEJIbHOTO M KOKAacaTeabHOIo IpocTpaHcTB. KacarenpHoe
KOKAcaTeJIbHOE PACCIOCHUS.

Tenzopel Tuna (p,q). Onepauuu Han Tenzopamu. JuddepeHnuaibHbie
dbopmbl. BHemHee mpousBeneHue U BHewHee AuddepeHuupoBanue. TouyHbie U
3aMKHYTble (OopMbl. 3anmuch ypaBHEHHMH MakcBeia B TEH30pHOU (opMe.
Curyaumus mononosss [lupaka. Kommnexkc ne Pama. Koromomormm ne Pawma.
HeTpuBuaiibHOCTH KOTOMOJIOTHH JI€ Pama BBIKOJIOTOM MJIOCKOCTH.

II. CTPYKTYPA U COJAEP KAHUE MPAKTHYECKOM YACTHU KYPCA
IpakTnyeckue 3ansaTus (72 yac.)

3aHATHS MPOBOJUTCS € HMCMOJb30BAHHEM MeET0a AKTHBHOIO O0y4eHMSs
«TPynmnoBasi KOHCYJbTalMs». [ pynmnoBble KOHCYJIbTAIIMUA TPEICTABISIOT COOOM
CBOCOOpa3Hyt0  (GopMy TPOBEIACHHUS  MPAKTHUECKUX  3aHSATUH, OCHOBHBIM
COZICpKaHHEM KOTOPBIX SIBIIICTCS Pa3bsICHEHUE OTICIIBHBIX, YaCTO HAUOO0JIEE CII0KHBIX
WM TIPAKTHYECKW 3HAYUMBIX BOIPOCOB H3ydaeMou mporpammbl. [lociie Bcex
NPAaKTHYECKUX 3aHATHH CTYACHTBI TOJNYYalOT 3aJadd Il CaMOCTOSITEIBHOM
BHEAyIUTOPHOH paboThl. C KaXIbIM IPAKTUYCCKUM 3aHATHEM IOBBIIIACTCS
CIIOYKHOCTh TpeJylaraeMbIx 3ajaad. ['pyrmnoBas KOHCYJIBTAIUsS MPOBOIATCS C LIENbIO
OKa3aHUs IIOMOINM B CAMOCTOSTCIBHOW pabdOTe, B IOJIrOTOBKE K PpPyOSKHOU
KOHTPOJIbHOU padoTe. CTYACHTHI CaMy TIpeJyiaraeT JijIsl PEIICHHs Te 3a7a4H, KOTOPbIC
BBI3BAJIM KaKKMeE-TO 3aTPyIHCHUS WIM HermoHMMaHue. K JT0CKe BBIXOAST CTYICHTEHI,



TOTOBBIE Pa3bsICHUTh BO3HMKIIME BOIPOCHL. IIpenomaBarenb TOJIBKO KOHTPOIMPYET
XOJ1 peLeHUs 3aa4, KOMMEHTUPYET B CIy4ae HEOOXOJUMOCTU KaKue-TO CUTYalluu U
00001IaeT paccMOTpPEeHHBI Marepuall. [IpenMmyIecTBO NpakTUKU-KOHCYIbTALNUU
nepes ApyruMu (popMaMu MPOBEACHUS MPAKTUUYECKOIO 3aHATUS B TOM, YTO OHA
MO3BOJIAET B  OOJNbIICH CTemeHH MNpHOIU3UTh COACpXKAHHE 3aHATUA K
IIPAKTUYECKUM MHTEpecam 00y4aeMmbIX, B KaKOM-TO CTEIICHU
WHIMBUIYAIN3UPOBATh MpOIeCC OOYYeHHs] C YYE€TOM YPOBHS TOHUMAaHUS U
BOCTIPUATHUS MaTepraia KakIbIM 00y4aeMbIM.

3ansTue 1. IIpoctpancTBo R™. PaccrosiHne Mexly TOUKaMu IPOCTpaHcTBa R7 .
OOuiee TMOHATHE METPUKU M METpUYEcKoro mpocTtpaHcTBa. Cucrema
KoopanHaT Ha MHoxecTBe. Koopaunatel Touek. IlonspHbple KOOpAMHATBHI HA
IJIOCKOCTH. (2 Jaca)

3ansaTue 2. BexrtopHas anrebpa. AddQuHHBIE CcHCTEMBI KOOpAMHAT B
€BKJIM0BOM MpocTpaHcTBe. [lapanienbubie nepeHockl. (2 yaca)

3ansaTue 3. BekTopHOE MapaMeTpUUYECKOE ypaBHEHUE MPSIMOM, Jyda, OTPE3Ka.
Kanonnueckoe ypaBHEHMS NpsMOW. B3anmHOE pacnosniokeHue 2 NpsMbIX B
IIPOU3BOJIBHOM €BKJIMJIOBOM IPOCTPAHCTBE, a TAK)KE B 2-MEPHOM E€BKJIMJIOBOM
MPOCTPAHCTBE. (2 yaca)

3austue 4. CkanspHOoe TMNPOU3BEACHHE - OMNpeaelieHrue, anredpanyeckue
CBOMCTBA M T€OMETPUYECKUI CMBICH. YTOJI MEXAY BeKTopaMu. @OopMysbl s
HAXOXKJEHUS MPOEKLIUHU TOYKH U BEKTOpa Ha MPAMYI0. YTOJ MEXIY MPSMbBIMU.
(2 gaca)

3ansaaTue S. JlekapTOBBI CUCTEMBI KOOPAMHAT, UX CyllecTBOBaHHE. CBOWCTBA U
BBIYKCIICHHE JIEKapTOBBIX KOOPJAMHAT, WX CBSI3b C IPOEKLUSAMH, YIJIAMU U
CKaJSIPHBIMM  IIPOU3BEIACHUSMH. BbIpakeHHEe JJIMH W CKaJSIPHBIX
MPOU3BEJICHUN Yepe3 IeKapTOBbI KOOPAUHATHI. (2 yaca)

3ansaTHe 6. BexTopHOE mapameTpuuecKkoe ypaBHEHME IUIOCKOCTH. B3ammHoe
pacIoNoKEeHUE 2 TIIOCKOCTEN, a TaKKe MPSAMOM U IUIOCKOCTH B 3-MEpPHOM H 4-
MEpPHOM MPOCTpaHCTBaX. (2 yaca)

3ansaTue 7. YpaBHEHME NPSAMOM B IUJIOCKOCTH W IUIOCKOCTH B 3-MEPHOM
HpoCTpaHCcTBe. PaccTosiHUE OT TOYKH 10 MPSIMOM M OT TOYKHU JI0 TUIOCKOCTH. (2
yaca)

3austue 8. Marpuisl nepexoma, ux cBoiictBa. Dopmynsl TpeoOpa3zoBaHUs
ah(GUHHBIX U IEKApPTOBBIX KOOPJAMHAT BEKTOPOB U TOUYEK. (2 yaca)

3ansiTe 9. OpUHEHTHPOBAHHBIM  yrOJd  MEXAY  BEKTOpPAMH  IUIOCKOCTH.
BripakeHne n1eKapTOBbIX KOOPJIWHAT BEKTOpPA Y€pE3 OPUEHTHUPOBAHHBIN YTOJI.
[TonsipHbIE KOOPAUHATHI, CBSI3b C AEKAPTOBBIMU KOOpPAMHATAMHU. (2 Yaca)



3ansarue 10. BexTtopHoe mpousBeneHue, JIBoilHOE BEKTOPHOE MPOMU3BEIEHHUE,
CMEIIAHHOE TMPOMU3BEACHUE. BblUuCIEHME B JEKapTOBBIX KOOpAHMHATAaX,
anredpanyecKre CBOMCTBA M T€OMETPUUECKUI CMBICI. (2 yaca)

3ansarue 11. Kpusbsie 2 crenenu. IlpuBeneHune ypaBHEHHS K KaHOHUYECKOMY
BUJly U ITOCTpOEHHUE. (2 yaca)

3ansarue 12. [loBepxHocTeld 2-i cTeneHW B 3-MEpHOM mpocTpaHcTBe. Mx
UCCIIEIOBAaHUE U MOCTpoeHue. (2 Jaca)

3ansaTue 13. Bekrtop-pynkumu 1-it u 2-x nepemeHHbix. OOIIee TOHATHE BEKTOP-
GbyHKUIHU, CBSI3b BEKTOP-(QYHKIMH U (PYHKIMU CO 3HAYEHUEM B DIBKIUOBOM
npoctpancTBe. JuddepeHuupoBaHue M HHTETPUPOBAHHE BEKTOP-(YHKIUM.
Koopnunatueie ¢pyHkiuu. (2 yaca)

3ansarue 14. I[lapameTpu3oBaHHbIE KpUBBIE. 3aJaHHE NapaMETPU30BAHHBIX
KPUBBIX BEKTOp-(QDyHKIMSIMU. BEKTOp CKOpOCTH M KacaTelbHas. YTOJ MEXIy
KpUBBIMH B TOYKe IepecedueHus. JimmHa kpusoil. dopmyna UIMHBI
muddepeHmpyeMoir  kpuBoi. EcTecTBeHHass mapamerpusaius KpuBoOud. (2
qaca)

3ansaTue 15. @opmynsl @pene. KpuBnusHa u kpydenue kpuboil. bazuc Dpene.
VY cnoBUA TOXKIECTBEHHOI'O PABEHCTBA HYJIIO KPUBU3HBL, KpyueHHs. (2 Jaca)

3ansaTue 16. [loBepxHocth B 3-X MEPHOM 3BKIHJOBOM MHPOCTPAHCTBE.
DOneMeHTapHble 00JIaCTU Ha IUIOCKOCTU. OJEMEHTapHbIe IMOBEPXHOCTH,
MOBEPXHOCTH, JIOKAJIbHbIE MapaMeTpu3auuu, TuddepeHunpyemMbie U TIIaJKue
napameTpHu3aluu U MoBepxXHOCTU. I 'papuk nuddepeHumupyeMoit pyHKIIMHN, KaK
rJIajKkas 3JIEMEHTapHas IOBEPXHOCTh. JIOKanbHOE MpeACTaBICHUE TIIAgKON
MOBEPXHOCTH B BU/Ie Tpaduka ¢pyHkuuu. (2 yaca)

3ansaTue 17. KacarenbHoe mnpocTpaHCTBO K  MoBepxHOCTU. KacarenbHbie
BEKTOPBI K MOBEPXHOCTH. OnucaHue KacaTeJabHOro MPOCTPAHCTBA B HEOCOOOM
TOYKE MOBEPXHOCTH. YPABHEHHE KACATEIbHOW TIOCKOCTH W HOPMalIbHOU
npsiMoil. 3a/laHre KBaJpaTUYHONW (OpPMbI HA KacaTeJIbHOM MPOCTpaHCTBE. 1-s
OCHOBHasl (MeTpuyeckas) popMa MOBEPXHOCTH, KOADDUIIMEHTH METPUUECKOM
¢dbopMbl. Beruucnenve JIMHBI KpUBOM Ha TOBEPXHOCTH, YIJIa MKy KPUBBIMHU.
(2 yaca)

3ausTue 18. 2-s1 ocHoBHas opma moBepxHocTH. HopmanibHast KpuBHU3HA KPUBOU
Ha noBepxHocTh. [Ipoekuuss BEKTOpa CKOPOCTHM KpPUBOM Ha HOpMalb K
noBepxHoCTH. Koaddurments! 2-i1 0CHOBHOUM (hOpMBI U €€ HE3aBUCUMOCTbH OT
BbIOOpa mapamerpu3auuu. Teopema Menbe. HopmanbHas KpuBHU3HA
MOBEPXHOCTHU B JAaHHOM HarpaBJieHuU. (2 yaca)

3ansaTue 19. ['1aBHbIe HanpaBieHUs W IJaBHble KpHBU3HBL. Teopema OJiinepa.
['ayccoBa u cpenHsisi KpuBHU3HBL. Haxox[IeHuE€ TIJIaBHBIX HANpPaBJICHUN H
rIaBHBIX KpuBH3H. (1 yaca)



3ansaTue 20. Teopema [aycca. [lepuBanmonnsie popmyisl. Teopema aycca. (1
gaca)

3ansitue 21. DJeMeHTHI BHYTPeHHEH reoMeTpun oBepxHoctel. (1 yaca)

3ansTue 22. Kpurepuit wuzomerpuyHoctd. HeuszoMmerpuyHocTh 00JacTH Ha
cdepe u obmactr Ha TutockocTH. (1 gaca)

3ansarue 23. ['eone3nueckas KpuBU3HA. ['eone3nyeckre Ha MOBEPXHOCTSX.
Teopema 'aycca-bonne. (1 yaca)

3ansaTue 24. Jlupdepenuupyemple MHOrooOpasuss u  nuddepeHanbHbIe
dbopmbl. Kaptsl, aTiacel, quddepenuupymbie cTpykTypsl. (1 gaca)

3ausrue 25. Tomonorus  Ha  MHorooOpasuu.  Cdepbl,  NpPOEKTUBHBIC
npoctpancTBa. yHKIMK HA MHOrooOpa3usx. (1 yaca)

3ansaTue 26. KacatenbHOe MPOCTPAaHCTBO K  MHOTOoOOpa3uid B TOYKE.
Huddepennmanpapie popmel. (1 gaca)

3ansarue 27. Kommnekc ne Pama. Koromonormm ne Pama. HerpuBmanpHOCTB
KoromoJjoruii e Pama BeikooToi mrockoctu. (1 gaca)

3ansaTue 28. OmnpeneneHus U MPUMEPHI TOMOJIOTHYECKUX MMPOCTPAHCTB. 3aJaHue
TOTMOJIOTUM HA MHOXECTBE. AKCHOMBI OTAEIMMOCTH. baszbl u mpendasbl
TOIOJIOTHH. TOIMOJIOTMY Ha KOHEUHBIX MHOXKecTBaxX. (1 Jaca)

3ansaTue 29. Merpruueckas U 3BKIMAOBA TONMONOTUUA. OTKPBITBIE U 3aMKHYTBHIE
MHOX€eCTBa. BHYTpeHHHE TOYKH, TOYKH MPUKOCHOBEHUS, MPEETbHbIE TOYKH.
(1 uaca)

3ansaTue 30. 3aMbpikaHue, BHYyTPEHHOCTD, rpaHnla. OyHIaMEHTAIBHBIE CUCTEMBI
okpecTHOCTel Touek. (1 yaca)

3ausTue 31. HemnpepslBHOCTh U Tipenesnbl oToOpakenuii. CBONMCTBA TIPENIETIOB U
KpuTepHii HenpepbiBHOCTH. (1 yaca)

3ansaTue 32. Tomosoruyeckue  CBOWCTBA M KOHCTPYKUMHU.  AKCHOMBI
oTneauMocTi. CBS3HOCTb, JMHENHas CBA3HOCTb, KOMIIOHEHTBHI CBSI3HOCTH.
Cas3uble mogMuokectBa R. (1 yaca)

3ansaTue 33. KommaktHeie mnpoctpancTBa. [Ipow3BeneHHe TOMOJOTHYECKUX
npoctpadcTB. (1 gaca)

3austue 34. BemecTBeHHble (YHKIMM Ha TOMOJOTUYECKUX TMPOCTPAHCTBAX.
dakTopTomonorus u ckiacuBanue. (1 gaca)

3ansarue 35. ['omonornueckue  meToabl.  CHUMIUIEKCHI,  CUMILUIMIUAIIBHbBIC
KOMILICKCHI, TPUAHTYJISIITUU. Brruncnenue rpynn TOMOJIOTUH
CUMILTHIIMATBHOTO KoMIuiekca. (1 yaca)

3ansiTue 36. TouHble MOCIEA0BATEIBLHOCTH, KOMILIECKCHI 1 roMoioru. (1 gaca)

III. YHEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI



06y‘IaIOHII/IXCH 10 JIHCHHIIIIMHC <<yHOpH,Z[OquHBIC MHOXCCTBAa MW KaTCTOpHUN»

YV4yeOHO-METOTUUECKOE

obecrieueHue

MpCaACTaBJICHO B HpI/IJ'IO}KCHI/II/I 1 u BKIIIOYaET B ceO:

HJIaH-Fpa(l)I/IK BBITTIOJIHEHHS CAMOCTOSITCIILHOM pa6OTBI 10 AMCHUIIIIMHEC, B TOM

CaMOCTOSITEIIbHOM

YUCJIC IPUMCPHBIC HOPMBI BDCMCHH Ha BBIIIOJHCHHUC 110 KAXKIOMY 3a/IaHUTO,

XapaKTEPUCTHKA 3aJaHUU JUIsI CAMOCTOSITENBHOM pPadOThl OOydYaromMXcs H

MCTOJUYCCKHUC PCKOMCHIAINH 110 UX BBIIIOJIHCHHIO,

TpeOOBaHUS K

MMpcaACTaBJICHUTIO

CaMOCTOSITCJIBHOM pa60TI)I;

u  odopmieHu0

KPUTCPHUH OICHKH BLIIIOJTHCHUSA CaMOCTOSITEJIbHOM pa60TI>I.

IV. KOHTPOJIb JOCTUXKEHUS LIIEJIEH KYPCA

Ne | Kontposmmpyemsie Koppr 1 aranst OneHouyHble CpeaCTBA
n/n pasziesbl / TeMbI dhopMHUpOBaHHS TeKyIIHit TIPOMEIKYTOUHAS
JUCIUATITUHBI KOMITETCHIIHI KOHTPOJIb aTTecTaIus
1 EBKnnoBel VK-1 3Haer I1P2 DKk3aMeH, Bopocs! 1-65
MPOCTPAHCTBA U UX OIlK-1 KOHTPOJIbHAS o TeMe
MOANPOCTPAHCTBA. IK-1 pabota
Meto KOOpAMHAT
Ywmeer I1P12
Brnaneer | nomammnue
3a/1aHus
2 Kpusbie u YK-1 3HaeT P2 Dk3aMeH, BOmpock! 1-25
IMOBEPXHOCTHU B OIIK-1 KOHTpOJIbHaH 10 TEMCE
€BKJIMIIOBOM [IK-1 pabota
IPOCTPAHCTBE Vameer | IIP12
Bnaneer | nomamnue
3a/laHus
3 ONeMEHTHI YK-1 3Haer I1P2 DK3aMeH, BonpocsI 1-
TOIIOJIOTHH OIIK-1 KOHTPOJIbHAS 52 1o Teme
TK-1 pabota
Ymeer ITP12
Bnageer | nomamame
3aJaHus
4 BexTopHsle o, YK-1 3Haer I1P2 DK3aMeH, BOMpockI |-
TEH30pBI U OIIK-1 KOHTPOJIbHAS 20 1o Teme
muddepennnansasie | [1K-1 pabota
(Gopmet Vmeer | IIP12
Bnaneer | nomamnue
3aJaHus

V. CIIMCOK YUYEBHOM JIUTEPATYPbHI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

paboThI

PE3yNbTATOB
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13. O6mas tononorus / P. DurenpkuHr; nep. ¢ anria. M. Sl. AHTOHOBCKOTO, A. B.
Apxanrenbsckoro. M.: Mup. 1986. — 751 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:53165&theme=FEFU

14.TToctoukoB M.M. Jlekuuu no reometpun. Cemectp Il. M.:Hayka, ¢wu3z.-mar.
1986. 400 c.

15. Xunron II. JIx., Yaiim C. Teopuss romosoruit. M.:Mup. 1966. 452 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:94649&theme=FEFU

16.Onementsl Teopum Tomosoruit / B. B. IlpacomoB. Mocksa: W3n-Bo

MocCKOBCKOTO IIEHTpa HEMPEPHIBHOTO MaTeMaTH4YeCKOTro oOpa3oBanus, 2006. —
448 c. https://lib.dvfu.ru:8443/lib/item?id=chamo:248888&theme=FEFU
17.CoopHUK 3a7a4 1O aHAIMTHUYECKOM reomerpuu: ydeOHoe mocodue / [[. B.
Knerenuk; nmon pea. H. B. Epumosa. Cankr-Iletepoypr: Jlans, 2010. — 223 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:307475&theme=FEFU



https://lib.dvfu.ru:8443/lib/item?id=chamo:691627&theme=FEFU
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https://lib.dvfu.ru:8443/lib/item?id=chamo:53165&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:94649&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:248888&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:307475&theme=FEFU

18.A.1. ManbueB. OcHoBbl nuHeiHONH anredpsl. — Cankt-IletepOypr, «Jlanby,
2005, - 470 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:239638&theme=FEFU

19.Kypc aHamuTHuUecKOi reoMeTpuH M JHHEHHON anredpsr: yueOnuk / I1. C.
AnexcaHipos. Cankr-1leTepOypr, «JIaHbY, 20009, - 512 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:298699&theme=FEFU

HuTepHeT-pecypceol
1. http://www.studentlibrary.ru/book/ISBN9785922113601.html Kypc
rcoMCTpHM: SJIEMCHTHI TOIIOJIOTHUH, I[I/I(i)(bepeHHI/IaHBHaH reoMCTpu-,

OCHOBaHMsI reomeTpur [DnekTpoHHbI pecypc]| / Kysosnes B.II., Ilonaesa H.I'.
- M.: ®DUSMATIJINUT, 2012. -

2. http://www.studentlibrary.ru/book/ISBN9785922111393.html JIuneitnas
anredpa u reomerpus. [DnekrponHslid pecypc]| / Illagapesnu U.P., Pemuzos
A.O. - M.: ®DUSMATIJINUT, 20009. -

3. http://www.studentlibrary.ru/book/ISBN9785922115827.html Beicias
MateMatvka. JluHeliHas anreOpa HMaHATUTUYECKas reoMEeTpHsi [ DIEKTPOHHBIN
pecypce] / I'eBopksia I1.C - M. : DUSMATIIAUT, 2014. -

4. http://www.studentlibrary.ru/book/ISBN5922102672.html Beicmas reomeTpus.
[QnekTponHsIil pecypc]| / Epumos H.B. - 7-e uza. - M. : ®USMATIINUT, 2004.

5. http://www.studentlibrary.ru/book/ISBN9785922112901.html
AHaJMTHYECKasi TCOMETpUS M JIMHEHHas anrebpa. [DIeKTpoHHBIM pecype] /
Kanomres C. b. - 2-e uza., ucnp. u gom. - M.: ®DUSMATIIUT, 2011. -

6. http://www.studentlibrary.ru/book/ISBN5922103865.html Jiuneiinas anredpa u
MHOTroMepHasi reomeTpust [DnekTponnsiii pecype] / Edumor H.B., Pozennopn
D.P. - 4-e uzn. - M.: ®DUSMATIIUT, 2005. -

7. http://znanium.com/catalog.php?bookinfo=544579 Beiciiast reomerpust / H.B.
Edumos, - 7-e uzn. - M.: ©USMATIIUT, 2004. - 584 c. ISBN 5-9221-0267-2

8. http://znanium.com/catalog.php?bookinfo=318084 OcHoBsI TuHEHHON anTeOphI
U aHAINTUYECKOW TeoMeTpuu: YueOHo-meTomuyeckoe mocooue / B.I.
[llepmueB. - M.: HULl UHD®PA-M, 2013. - 168 c.: 60x88 1/16. - (Bricmiee
obOpazoBanue: bakamaspuar). (o610xka) ISBN 978-5-16-005479-7

9. http://www.studentlibrary.ru/book/ISBN5922100106.html  CoOopuuk  3amau
M0 aHAJTUTUYECKOU reOMETPUU U JIMHEUHOM anredpe [DIeKTpOHHBIA pecypc]:
VYueb. mocobue / beknemumiena JI.A., Ilerposuuy A.1O., Uybapo UN.A.; Tlox
pen. J1.B. bexnemuiiena. - 2-e uzn., nepepad. - M.: DUSMATIIUT, 2006." -
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http://www.studentlibrary.ru/book/ISBN5922102672.html
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10.http://www.studentlibrary.ru/book/ISBN9785922114806.htm|Pemenne  3amau
U3 Kypca aHAJIUTUYECKOW TEeOMETpUM WU JIMHEWHOM anreOphl [DIEeKTPOHHBIN
pecypc] / bexnemuies /I.B. - M.: DUSMATIINUT, 2014. -

11.http://www.alleng.ru/edu/math9.htm O6pa3oBatenbHbie pecypcbl MHTepHeTa -
MareMaruka. Beiciias mkodna.

12.https://mipt.ru/education/chair/mathematics/upload/ff4/Umnov-AnGeom-i-
LinAl-arphOduocc9.pdf AmnamuTudeckas reoMeTpus M JIMHEHHas anreOpa :
yueb. mocodue / A. E. YMHOB. — 3-¢ u3n., ucnp. u gon. — M.: MOTH, 2011. —
544 c. ISBN 978-5-7417-0378-6.

13.http://lanbook.com/books/element.php?pll cid=42&pll_id=207 AN.
Koctpukun, FO.M. Manun. Jluneitnas anrebpa u reomerpus. — CaHKT-
[TetepOypr, «Jlanby», 2008, — 303 c.

14.http://lanbook.com/books/element.php?pll cid=42&pll id=493 I1.C.

AnekcannpoB. Kypc aHanmuTuueckoil reoMeTpuu U JuHeHou anreOpbl. CaHKT-
[leTepOypr, «Jlanb», 2009, - 512 c.
15.http://wwwe.alleng.ru/d/math/math156.htm Knerenuk J1.B. COopHHK 3amad 1o
aHanutuyeckou reomerpun.1980. — 240 c.
16.http://e.lanbook.com/view/book/319/ M.M. IloctuukoB. JluHeiHas anreopa.
Jlekuun no reometrpuu. Yacte Il: Yuebnoe mocobme — Canxt-lletepOypr,
«JIanby, 2009. - 400 c.

VI. METOANYECKHUE YKA3AHHUA 10 OCBOEHHUIO JUCHUITJIMHBI

JIIf  yCHEeNIHOr0 [OCTH:KeHHMsI Y4YeOHbIX Wejedl  3aHATHN JOJIKHBI
BBINOJHATHLCS CJIEIYI0IHEe OCHOBHbIE TPeOOBAHUS !

-COOTBETCTBUE JEHCTBUN 00YUAIONINXCSl paHEEe U3yUYECHHBIM Ha JICKITMOHHBIX U
CEMUHAPCKUX 3aHATUSIX METOJAMKAM U METOIaM.

-MaKCUMaJIbHOE  TPHUOIMKCHUE JICWCTBHM  CTYACHTOB K  pPCaJIbHBIM,
COOTBETCTBYIOIIUM OynyIIUM (GyHKIUOHATBHBIM O0SI3aHHOCTSIM.

-modTanHoe GopMUpOBaHUE YMEHUI W HABBIKOB, T.€. JBMKEHUE OT 3HAHHUM K
YMEHUSIM U HaBBIKaM, OT POCTOTO K CJIIOKHOMY U T.JI..

-HCTIONIb30BaHME MpU paboTe Ha TpEeHaKepax WU JCUCTBYIOIICH TEXHUKE
(baKkTHYeCKNX TOKYMEHTOB, TEXHOJIOTHYECKUX KapT, OJTAHKOB U T.II.

-BBIPA0OTKA MHANBUAYATBHBIX U KOJUICKTUBHBIX YMEHUN U HABBIKOB.

- pacripejieliecHue BPEMEHH, OTBEACHHOTO Ha 3aHSATHUE, HAa PElICHUE KaxIou
3a/1auu;

-moJ00p WJUTIOCTPATUBHOTO  MaTepuana (TpadukoB, TaOMUIl, CXeM),
HEOOXOAMMOTO ISl PEIICHHsI 3a/1a4, MPOTYMBIBAHNUE PACIIONOKEHUSI PUCYHKOB U
3amMcen Ha JOCKE.


http://www.studentlibrary.ru/book/ISBN9785922114806.html
http://www.alleng.ru/edu/math9.htm
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http://e.lanbook.com/view/book/319/

CTyneHT n0JIKeH:

- HAy4YUThCsl PabOTaTh C KHUTOM, TOKYMEHTALUEW U CXEMaMH, MOJIb30BAThCS
CIIPABOYHOU M HAYYHOM JINTEPATYPOHU.

-(opMHUPOBATh YMEHUE YUUTHCA CAMOCTOSITENBHO, T.€. OBJIAJIEBATh METOJAMHU,
crnocobaMu U MprueMaMu caMOOOyUYeHHsI, CAMOPA3BUTHS U CAMOKOHTPOJIS.

Ha nexumsx npenoaaBaTenb OOBACHAET TEOPETUUECKUI MaTepuai. BBoaut
OCHOBHBIEC TIOHSTHUS, OINpENEIeHUs, CBoWcTBA. DOpPMYyIHpPYEeT H JIOKa3bIBAET
teopeMbl. [lpuBogut npumepsl. HeoOxoaumo moAnep>KUBaTh HENPEPHIBHBIN
KOHTAaKT C ayJIUTOPUEN, OTBEYATh HA BO3HHUKAIOIIME y CTYIECHTOB Bompochl. Ha
MPAKTUYECKUX 3aHATUAX MpENojaBaTesib pa3OupaeT MpuMephl MO MPOMIEHHON
TemMe. Bo BTOpoll wacTM 3aHATHUA CTyAEGHTaM Ipejuaraercs paborarthb
CaMOCTOATENIbHO, BBINOJHAS 3anaHus 1o TeMe. llpemnogaBarens KOHTpPOJIHUPYET
paboTy CTYIEHTOB, OTBEYAET HAa BO3HUKAIOUIUE BOIPOCHI, MOJCKA3bIBAET XOJ U
Meron peweHus. Ecaum  3HaHM TOJYyYEHHBIX B ayJIUTOPUM  OKa3aJIOCh
HEJOCTATOYHO, CTYAEHT MOXET CaMOCTOSATEIbHO MOBTOPHO IMPOYUTATH JIEKIIMIO,
IPOCMOTPETh TMPAKTUKyM C pa3o0paHHBIMU NpUMEpaMH, KOTOpble COOpaHbl B
u3zydyaeMoMm Kypce B cucteme Bb dvfu. Ilocne BbImosiHeHUs 3amaHusi, CTYACHT
OTIIPABIIIET €r0 Ha IPOBEPKY IIPENOJABATENI0 B  COOTBETCTBYIOIIEM
«Ha3nauenum». Pabora nomkHa ObITh oTOcHaHa B ¢opmare PDF ognum
nokymeHToM. Ilo nmanHOMy Kypcy pa3paboTaHbl METOAMYECKHE YKa3aHUs,
KOTOpBIE BBUIOKEHHI ¢ cucteme Bb dvfu B cooTBeTcTBYyIOIIIEM pasere.

[To nanHOMY KypcCy pa3paboTaHbl CICAYIONINE METOIUNYECKUE TOCOOUS
1. bununeiinas reomeTpusi. EBKIUA0BBI TpocTpaHcTBa: [yuebHoe mocodue] 4. 1
/ E. E. Ckypuxun. BnaguBoctok: M31-Bo /[albHEBOCTOUHOTO YHUBEPCUTETA,
2010. — 78 C. http://srv-elib-01.dvfu.ru:8000/cqi-
bin/edocget.cqi?ref=/514/skurikhin2.pdf

Conepxanue 1mocoousi:
1. BekTOphl B €BKIUOBBIX MPOCTPAHCTBAX
1.0. ®yHKIMSA CpaBHEHUS YAAIEHHOCTEN.
1.1. B3aumHoe pacnonoXeHue TOUeK Ha MPSIMOM
1.2. Onepauuu HajJ BEKTOpAMH.
1.3. CBoiicTBa OPTOTOHAIIBHBIX ITPOCKIIHA.
1.4. CkansipHoe Npou3BeI€HUE BEKTOPOB.
1.5. Onepanuu Hag CBOOOTHBIMU BEKTOPAMH.
1.6. ITapannenbHbIEC IEPEHOCHI
2. EBKAMA0BBI NOANPOCTPAHCTBA U CUCTEMBI KOOPUHAT.
2.0. Heobxoaumeble cBeieHUs U3 TMHEHHOMN alreOphl.


http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/514/skurikhin2.pdf
http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/514/skurikhin2.pdf

2. bununeiiHas reomeTpusi.

2.1. O0mue cBOKCTBA €BKINAOBBIX OIMPOCTPAHCTB.

2.2. ApdunHHBIC U IEKAaPTOBBI CUCTEMbI KOOPAUHAT.

KpuBble ¥ TMOBEPXHOCTH BTOPOU

CTCIICHH

[DnexTpoHHBIN pecypc]: [yueObHoe mocooue] u. 2 / E. E. Cxypuxun, H. B.

Tpukamnas.
bin/edocget.cqi?ref=/514/skurikhinl.pdf

Conepxanue 1mocoous:

1. YpaBHeHus IuHIca
2. YpaBHEHUs TUIEPOOIIBI

3. Knaccudukanus KpuBbIx

http://srv-elib-01.dvfu.ru:8000/cqi-

VII. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHUATIIMHBI

.HeKI_II/II/I IIPOBOJATCA C UCITOJIB30BAHHUCM IIPOCKTOpPA U BHYTpeHHeﬁ CHUCTCMBbI

noptana JIBOY. JlabopaTtopHbie 3aHITHS POXOJAT B ayIUTOPHSIX,
obopynoBaHHBIX KoMiboTepamu Trma Lenovo C360G-i134164G500UDK c
auneH3uoHHbIMU nporpammamu Microsoft Office 2013 u ayinoBusyanbHbIMU
cpeactBamu npoekTop Panasonic DLPProjectorPT-D2110XE, nmnazma LG
FLATRON M4716CCBAM4716C]J. [Ins BbINOJHEHUSI CAMOCTOSITEIbBHON PabOThI
CTYCHTHI B )KUJIBbIX Kopiycax JIBDY obecrieuensr Wi-Fi.

VIII.

YYEBHO-METOINYECKOE OBECIIEYEHHUE

CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI
Ilinan-rpaguk BbINOJHEHHS] CAMOCTOSTE/IbHON PadoThl 0 AUCHUILINHE

Bn IIpumepHbIE
Ne Jara/cpoxkn ! N prmep
CaMOCTOATEIbLHOM HOPMbI BpeMeHH dopma KOHTPOJIsA
n/n BBINOJIHEHUSA
padoThI Ha BbINOJHEHHUE
KouTponrnas
1 1-4 nenenu P 1 mapa 3a4eT no 3aJlaHuIo
pabota
NamuBuayansHoe
2 5-6 Henenn JUHBHILY 1 genensa 3adeT 1o 3aJaHUIO0
3aJaHue
NunuBunyaipHOE
3 7-8 Henenn JUBHILY 1 genensa 3adeT 1o 3aJaHUIO0
3aJaHue
Kourponsnas
4 9-10 wenenu P 1 mapa 3a4erT 110 3aaHUI0
pabora
NunuBunyaipHOE
5 11-14 genenn JUBHILY 2 Henenu 3ader 1o 3aJaHuro0
3aJaHue
NunusunyaipHOE
6 15-17 Henenun JUHBHLY 2 Henean 3adyer 1o 3aJaHuro0

3aaHue



http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/514/skurikhin1.pdf
http://srv-elib-01.dvfu.ru:8000/cgi-bin/edocget.cgi?ref=/514/skurikhin1.pdf

Kourponsnas
7 19 menens P 1 Henens 3ader 1o 3aJaHuro0
pabora
NunuBuayansHoe
8 20-22 wenenn JUHBHILY 1 Henens 3ader 1o 3aJaHuro0
3aJaHue
NunuBuayansHoe
9 23-29 wenenu JUHBHILY 2 Henenu 3ader o 3a4aHuro0
3aJaHue

Martepuansl uisi CaMOCTOSITENILHOM padOThI CTYAEHTOB MOATOTOBJIEHBI B BUE
WHIUBUIYAIBHBIX JOMAIIHUX 33JaHUA M KOHTPOJBHBIX padOT MO KaXIOW TeMe
(o6pa3upl TunoBeix W/I3 npencraBinensl Huxke). KpuTepuu OLEHKU: CTYIEHT
MOJlydyaeT MaKCUMalbHBIA Oaii, eciau paboTa BBINOJHEHA Oe3 OMmMOOK U
odopmIieHa B COOTBETCTBUU C TPEOOBAHUSIMU MPEIIOJABATEIS.



NuauBuayanbHoe 3aaanue Ne 1 (cucrembl)

Bapuanr 1

1. Haner sekroper @ = (1,1,2) u b= (—3,1,2). Hallrn KoOpAHHATEL BEKTOPHOIO IPOH3BEIEHHHA
[—b, 2@ + b).

2. Bekrop ¥, nepnenpuxynspusiil k ocn Oz u k Bektopy & = (8, —15,3), obpasyer ocrpsill yrom c
oceio Oz, 3ras, uro |[7] = 51, nalitn ero KoopauHATEL

3. VeraHoBHTh, KOMIUIAHAPHBL /T BeKTOpBl @ = (—1, —4, —1), b= (1,0,-3).¢= (2,—4,1).

4. ITpumennts nponece oprorosanmsanuu K sekropam (—1,—1,0), (=1,0,2) u (2,2, -2).

5. Hdane tpu Touxn A = (4,3), B = (1,2), C = (0, —2). Haiirn yrm Z(1(BC),1(CA)), £(BC,TA),
Zo(BC,CA).

Bapuanr 2

1. Jausr Bekropst @ = (2,—1,0) u b= (—2,2,3). Halltn koopiuHATH BEKTOPHOIO [IPON3BE/IEHNS
[@— b,4d).

2. Bexrop ¥, nepnenmkyiasipreii Bekropam @ = (4,—2,—3) n b= (0,1,3), obpasyer ¢ ocsio Oy
Tynoit yros. 3nasn, uro |z] = 26, maliti ero xKoopanHATEL

3. YeTaHOBUTh, KOMIUIAHADHEL JIM BEKTOPBL 4 = (2, —1,‘2),5: (1,2, -3),c=(3,—4,7).

4. TIpumennts nponece oprorosanusanuu k sexropam (0,1,1), (2,—1,0) u (=1, -1, —1).

5. damst tpu Touxn A = (1,—3), B = (0,1), C = (=2, 1). Haitrn yram Z(I(BC),1(CA)), £(BC,CA),
Zo(BC,CA).

Bapuanr 3

1. Jdams sexropsr a = (2,3,0) n b= (—1,1,—1). HailTn KOOPAMHATEI BEKTOPHOTO NPOM3BEIEHHA
[4d@ + 2b, 23 + 3b).

2. Bekrop ¥, nepuenukynspusiil k ocn Oz u k Bektopy d@ = (8, —15,3), obpazyer ocrpsiil yrom ¢
ocbio Oz, 3nas, uro || = 51, nalitn ero KoopaHHATEL

3. YeraHoBUTh, KOMIUIAHADPHEL /11 BeKTOpBL @ — (—1, 1, —2), b= (—3.2,3),c=(—4,-3,1).

4. TTpumennts nponece oprorosanusanuu K sexropam (—4,1,0), (=1,0,1) u (=1, -2, =2).

5. daner rpu touku A = (—1,—-3), B = (1,—4),C = (1,1). Haitru yrm Z(1(BC), 1(CA)), Z(BC,TA),
io(B_C:CTA}.).

Bapuanr 4

1. daswr Bextopsr @ = (—1,0,1) n b= (=3,—2,1). HallTn k0OpAMHATE BEKTOPHOTO NPOM3BEIEHNS
[—d — b, —2a + 2b).

2. Bekrop ¥, nepuenukynspusiil k ocn Oz u k Bektopy d@ = (8, —15,3), obpazyer ocrpsiil yrom ¢
oceio Oz, 3nas, uro || = 51, Halltn ero KOOpAHHATEL

3. VeraHOBUTh, KOMIUIAHADPHBL /11 BeKTOpBL @ = (—1,3, —3), b= (9,-3,6),c=(2,2,-1).

4. TTpumennts nponece oprorosanmsanuu K sexropam (—3, =3, —1), (0,0,—2) n (0,0, 3).

5. Marws tpu rouxn A = (1,3), B = (0,—1), C = (3, —2). Haittn yrom Z(I(BC), I(CA)), Z(BC,TA),
Zo(BC,CA).

Bapuanr 5

1. Haust Bexkropst @ = (0,—-2,2) u b= (2,—3,1). Hailtn koop/MHATH BEKTOPHOIO [1PON3BE/EHNS
[—2d — 3b, —b].

2. Bexrop 7, nepnenmkyiasipubii Bekropam a = (4,—2,—3) n b= (0,1,3), obpasyer ¢ ocsio Oy
Tynoit yros. 3nasn, uro |z] = 26, maliTi ero KoopAHHATEL

3. YeTaHOBUTE, KOMIUIAHAPHEL /I BeKTOpRL 4 = (—1, —2,3), b= (4,1,-1),0=(-2,3,4).

4. ITpumennts nponece oprorosannzanuu Kk sexropam (4,3,1), (=2,0,4) u (0,3,2).

5. Manst tpu Toukn A = (—1,3), B = (1,=3), C = (0,1). Haitrn yram Z(I(BC),[(CA)), £(BC, CA),
Zo(BC,CA).



Bapuanr 6

1. Janwr sextoper @ = (—2,—1,1) n b= (3,2, —1). HaliTn KOOPIHHATEI BEKTOPHOTO NPONU3BEIEHHS
3b, @ + B

2. Bekrop 7, nepnenguxyasapaedi x ocn Oz u k Bektopy a = (8, —15,3), ofpasyer ocrpeiil yroa c
oceio Oz, Buas, uro |F] = 51, malitn ero koopausaThL

3. YeTaHOBNTE, KOMILTAHADHEL JIn BekTOpEl 4 = (2,4, —06), b= (1,-3.4),c=(2,-1,1).

4. Tlpumennts nponece oproronammzanun k sexropam (1,1, —3), (1,1,2) u (0,3, =2).

5. dansrtpu touxn A = (—2,2), B = (3,3), C = (-2, —2). Haltrn yrom Z(I(BC), [(C A)), é(ﬁ, ﬂ)
Zo(BC,CA).

Bapuanr 7

1. Haner ektoper @ = (3,—2,3) un b = (1,0,2). Haiitn KOOpAMHATEI BEKTOPHOIO NPOH3BEIEHHS
[—3d + 25, 2@ — 2B).

2. Bexrop 7, nepnenmukyssipaeti k ocn Oz u K Bektopy d = (8, —15,3), oOpasyer ocrpsiil yrom c
ocbio Oz. Buast, uro |F] = 51, malitn ero KoopIuHATHL

3. YCTaHOBUTE, KOMIUTAHADHBL JIH BeKTOpE! 4 = (3, —3,1), b= (0,0,-1),¢=(0,-2,-3).

4. Ilpamennts nponece oproronamnzanun K sekropam (1,0,2), (=3,3,2) u (1,—4,0).

5. Hant tpu roukn A = (1,3), B = (1,0), C = (2, —1). Haitru yret Z(1(BC),1(CA)), Z(BC,CA),
Zo(BC,TA).

Bapuanr 8

1. Jans exropu a = (—1,—4,=3) un b= (2, —1, —4). HallTi KOOpAHHATEI BEKTOPHOTO NPON3BEIEHNS
[—2d + 2b, —2a@ — 2b].

2. Bexrop ¥, nepnenpuxyssiprsiil sexropam a = (4, -2, -3) u b= (0,1,3), obpasyer ¢ oceio Oy
Tynoit yros. 3ran, uro |I] = 26, maiitn ero koopamHATEL

3. YeTaHOBHTL, KOMIUIAHAPHLL JIH BeKTOpbl @ = (2, —1,2), b= (1,2,-3), 8= (3,—4,7).

4. ITpumennts nponece oproronamsanun K sekropanm (0,3, 4), (—=2.1,-2) u (-1, -2, —1).

5. Marmt tpu Touxu A = (0,—1), B = (0,1), C = (—3,1). Haiitu yrmm Z(I(BC), I(CA)), Z(BC,TA),
Zo(BC,CA).

Bapuanr 9

1. Jaust Bekropat @ = (1,2.—1) u b= (1,2, —4). Halftn KOOpIMHATE BEKTOPHOTO IPOU3BEIEHIS
[—2d, 2d + b.

2. Bexrop ¥, nepnenjuxyisipuslil Bexropam a = (4, -2, -3) u b = (0,1,3), obpasyer ¢ oceio Oy
rynoli yros. 3Hasi, wro || = 26, HallTi ero KOOpIHHATSL

3. YCTaHOBUTE, KOMIUTAHAPHEL JIH BeKTOPH 4 = (—3, —3, —4), b=(-2,01),f= (—=1,-1,1).

4. Ilpumennts nponece oproronammzanun k sexropam (2,0, —4), (0,—1,0) u (3,1,0).

5. Hant tpu roukn A = (0,3), B = (1,0), C = (0, —2). Haitru yraet Z(1(BC),1(CA)), Z(BC,CA),
Zo(BC,TA).

Bapuanr 10

1. Haner Bektoper @ = (—2,1,2) u b = (0,3,2). Haiitn KOOpAMHATEI BEKTOPHOIO NPOH3BEICHUS
[@ + 2b,—3d + b].

2. Bekrop 7, nepnenguxyaapredi x ocn Oz u k Bektopy a = (8, —15,3), ofpasyer ocrpeiil yrona c
ocbto Oz, 3nas, aro |[¥] = 51, HaliTn ero KoopIuHATEL

3. YeranoBnTE, KOMILTAHAPHEL 1 BekTopEl 4 = (—1,3,—=3), b= (9,-3,6),c=(2,2,-1).

4. Ilpumennts nponece oproronammsanun k sekropam (0,2, —1), (1,-3,-1) n (=1,2,-2).

5. Mamss tpu Toukn A = (1,—1), B = (0,1), C = (0, —2). Haittu yrom Z(I(BC), I(CA)), Z(BC,TA),
Zo(BC,CA).




Bapuanr 11

1. dane gexroper @ = (1,—2,—1) n b= (—1,3,0). HaiiTn xoopHHATE BEKTOPHOTO NPOH3BEICHHA
[—@ + 2b,3d — B].

2. Bekrop #, nepruenukyisapssiil k ocn Oz u K Bextopy d = (8, —15,3), obpasyer ocrpsiit yron c
oceio Oz, 3nasn, uro |7] = 51, maiitn ero xoopauHATEL

3. YCTAHOBUTE, KOMILTAHAPHEL 1 BeKTOPEL 4 = (—1,3,1), b= (—3,3,-2),c=(2,1,-3).

4. IIpumenurs nponece oproroHannzaiun K sekropam (2,0, 1), (=3,1,1) u (=1,-1,-1).

5. Jassr tpu touxn A = (1,—1), B = (0, —1), C = (1,2). Haittn yram Z(I(BC), [(CA)), £(BC,TA),
io{ﬁ', CT}Q)

Bapuanr 12

1. Hanb gexrope @ = (—3,0,0) u b= (—2,—1,1). HailTi koopauHATE BEKTOPHOTO NPOW3BEJEHHA
[—@ + 2b, —2d — 2b).

2. Bexrop ¥, nepnenmukynapueii k ocn Oz n k sBekropy a = (8, —15,3), obpasyer ocrpriit yroa ¢
ocbto Ox. 3nHas, aro |F] = 51, HallTh ero KOOpHHATEL

3. YCTaHOBHTE, KOMIUTAHAPHEL JIH BeKTOpBL @ = (2,4, —6), b= (1,-3,4),6=(2,-1,1).

4. ITpumennts nponece oproronannsannn K sexropam (—2,—2,1), (4,2,1) u (=2, -3,1).

5. Haner tpu touxn A = (—1,2), B = (=4, 1), C = (2,0). Haitru yram Z(I(BC),1(CA)), Z(BC,TA),
Zo(BC,TA).

Bapuanr 13

1. Janwm exropur @ = (0,—4,3) n b= (1,3, —1). Haiitn KOOPAMHATE BEKTOPHOIO HMPOM3BEIEHIA
[b,2d + b].

2. Bekrop ¥, nepnenyuxkynsapreiii sexropam @ = (4,—2,-3) n b = (0,1,3), obpasyer ¢ oceio Oy
rynoit yros. BHas, aro |F] = 26, HailTi ero KOOpIHHATEL

3. YVeTaHOBHTE, KOMIUTAHAPHBL JiH BekTopbl @ = (0, 1, 0),b=(-1,1,2).¢= (—1,-3,0).

4. Ipumennts nponece oprororannsannn K sexropanm (1,0,1), (2,3, —1) u (=2,3, =2).

5. Jdaws pu Touxn A = (—2,—3), B = (3,0), C = (1, —1). Hattru yrom Z(I(BC), [(CA)), Z(BC,TA),
ZO{B_C: CT.EL)

Bapuanr 14

1. Haner gexroper @ = (0,0,4) u b= (—3,—2,—1). Halltn xoOpauHATEl BEKTOPHOTO NPOUSBEICHIA
[—3d + b, —d].

2. Bekrop #, nepuenukyisapssii k ocn Oz u K Bextopy d = (8, —15,3), obpasyer ocrpsiit yrou ¢
oceio Oz, 3nasn, uro |7] = 51, malitn ero KoopauHATEL

3. YCTAHOBHTE, KOMILTAHADPHEL JIH BEKTOPEL 4 = (2, —1,2),5 =(1,2,-3),c=(3,-4,7).

4. IIpumenurs nponece oproroHannzaun K sekropam (1,—1,2), (2,3, -2) u (0, -1, -2). .

5. Hausr tpu Touxn A = (0,—1), B = (1,2), C = (0,0). Haltrn yrumer Z(1(BC),l[(CA)), Z(BC,CA),
Zo(BC,TA).

Bapuaur 15

1. Hdaner Bexroper @ = (—1,-3,2) u b= (3,1,1). Halirn KoOpAMHATEl BEKTOPHOIO NPOW3BEJEHHA
[@+ 2b, —@ — 4B].

2. Bexrop 7, nepnesymkyisipasil Bekropam d = (4, -2, —3) u b= (0,1,3), obpasyer ¢ oceio Oy
Tynoil yroa. 3uas, aro |F] = 26, majitn ero KOOpAMHATEL

3. YCTAHOBHTE, KOMILTAHAPHEL 1 BekTOPEL @ = (3, —1,1), b= (—2,2,0),c= (0,-3,3).

4. IIpumenurs nponece oproroHannsanun K sekropam (3, —1,1), (4,0,3) u (=2, —1,1).

5. Jane pu Touxn A = (—4,—2), B = (—3,3), C = (4,0). Haitru yram Z(1(BC), [(CA)), Z(BC, TA),
Zo(BC,CA).



BapuanT 16

1. Hamer Bekropet @ = (1,—2,1) u b= (—1,—2,3). Haiitu KOOpANHATEI BEKTOPHOTO TTPOM3BEICHHSI
26 — b. d].

2. Bekrop Z, nepnengukynsapueii k ocn Oz n k Bektopy @ = (8, —15,3), obpasyer ocrperiii yron ¢
ocio Oz. 3uas, aro |T| = 51, naiitn ero KOOpMHATDL.

3. VeranosnTh, KOMIIATAPHLT 1 BekTopnt @ = (—1,3, —3), b= (9,-3,6),c= (2,2, —1).

4. [TpumennTs poriece oproronan3ainy K sexropam (4,3,2), (4, -1, —-2) u (-1, —2 0).

5. Hanst vpu roukn A = (2, —3), B = (0,1), C' = (-2, 3). Haiiru yrus Z(I(BC),I[(CA)), £ B_C)', m]
/o(BC,CA).

Bapuanur 17

1. Taunt Bexkropsr @ = (2,3, —2) u b= (—1,2, —2). Halitn KOOPIUHATHI BEKTOPHOTO TTPOU3BCICHUS
[—20, 2@ — 3b).

2. Bekrop Z, nepnenguxysspusiii Kk ocu Oz u K Bektopy d = (8, —15,3), obpasyer octpuiii yrom ¢
oceio Oz. 3uast, wro |Z] = b1, naiitu ero KOOpPMHATLL.

3. Yeranosuth, KoMmianapus: jin sektopor @ = (0,1, —1), b= (1,—1,-2),c6=(0,0,2).

4. IIpunmenuts nporece oproronamusanun K sekropam (—4, —3, —4), (0,—1,—1) u (—1,0,2).

5. Haust Tpu toukun A = (2,1), B = (0,0), C = (0,3). Haittu yrae Z(I(BC),I(CA)), é(ﬁf’, Cﬁ)
/o(BC,CA).

Bapuanr 18

1. Hauor Bexktoper @ = (4,4,0) u b = (2,0,3). Haiitn k0OpAMHATEI BEKTOPHOTO TPOM3BEICHUS
[33 — b, 4d — 38)].

2. Bekrop ¥, neprenaukynapneiii k ocn Oz u xk Bektopy @ = (8, —15,3), obpasyer ocrpoiii yromu c
oceo Ox. 3uag, uro |Z| = 51, HaiiTH ero KOOpANHATEL

3. YeranosuTh, KOMILIAHADPHDL JI BEKTOPLL d = (2,4, —6),5: (1,-3,4),c=(2,-1,1).

4. Ipumennts npouece oproronausanuu K sexropam (0,0,3), (2,2, —1) u (=3, 1, —4).

5. danst tpi roukn A = (2,1), B = (—2,1), C = (—1,2). Haiitn yram Z(1(BC),1(CA)). £(BC,CA),
Zo(BC,CA).

BapwuanaT 19

1. Jdanst Bekroput @ = (2,—1,1) n b= (1,0, —2). HaiiTn KOOpANHATLI BEKTOPHOTO TPOH3BEICHHSI
[—b, 3d + 30].

2. Bekrop T, nepnengukynapubiii sekropam @ = (4, —2, —3) u b= (0,1,3), obpasyer ¢ ocoio Oy
tymoit yros. 3nag, uro |F| = 26, naiiTi ero KoopunaThHL

3. YeTaHOBHTE, KOMILIAHADHLI JIH BEKTOPHL & = (4, —3, 4) ( 3,1,0),6=(-2,0,4).

4. ITpumennTs npomece oproronamsaiin K Bextopam (2, —1, —1), (0 —3.—1)wu (D -2, —

5. Hanst tpu rouxkn A = (=1, —4), B=(—1,2),C = (1,3). HdHTH“yF.T[LI Z((BC),I(CA)), £ (R‘ CA),
Zo(BC,CA).

BapuanT 20

1. Hamer Bextopnt @ = (2,—4,2) u b= (1,0,1). Haiitn xoopamHaTBl BEKTOPHOTO MPOH3BEIEHHUST

@ + 20, —3b)].

2. Bekrop Z, nepnengukynsapueii k ocn Oz n k Bektopy @ = (8, —15,3), obpasyer ocrperiii yron ¢
oceo Ox. 3uasg, uro |Z| = 51, naiitn ero KOOPAMHATEL

3. YeranoBuTh, KOMITIAHAPHBI JIU BEKTOPLL @ = (2, —1, Q)J;: (1,2, -3),c= (3,-4,7).

4. [lpumvennTs nponece oprororanumsannu K sexropam (0, —2,0), (1,-2,0) u (1,1, -1).

5. Janet tpu rouku A = (—2,1), B = (1,0), C = (2, —2). Haiirn yram Z(I(BC),1(CA)). Z(BC,CA),
/o(BC,CA).



BapuanT 21

1. Hausr Bexktopnt @ = (—1,4, —3) u b= (—2,—4,2). HaiiTn KOOPIUHATEI BEKTOPHOIO TPOU3BEICHAS
[@ — b, 2b).

2. Bekrop 7, nepnenaukynapueiii Bekropam @ = (4, —2,—3) u b = (0,1,3), obpasyer ¢ ocnio Oy
Tymoit yroa. 3nas, 9o |T| = 26, naiTH ero KoopAHHATEI

3. YeTaHoBUTD, KOMILTAHAPHLL JIH BEKTOPBI 4 = (2, 3, —3),52 (0,-1,1),6= (0, -4, -2).

4. TIpumennts nponece oproronammsanun K sektopam (2.4 2), (2,—3,-2) u (1,1, 3).

5. Hanot pu touxkn A = (1,1), B = (1, 1), € = (0, —2). Haiitn yram Z(I(BC),1(CA)), Z(BC,CA),
Zo(BC,CA).

Bapuanr 22

1. Hansr Bekroper @ = (1, —2.0) u b= (4, —2, —1). Haiitn KOOpAUHATHI BEKTOPHOTO MPOU3BEICHUS
[—4d, —48].

2. Bekrop I, nepuenaukynapnbiii sekropam @ = (4, —2, —3) u b= (0,1,3), obpasyer ¢ ocsio Oy
TYHO# yro. 3Has, 910 |F| = 26, HATH €ro KOOP/IMHATEL

3. YeranoBurh, KOMILIAHADPHBL 11 BEKTOPbL & = (—1,3, —3),52 (9,-3,6),c=(2,2,-1).

4. IIpumennts nporece oproronamusamun K Bektopam (—1, -2, —3), (1,3,1) u (=3,0, —1).

5. Mannt tpu toukn A = (2,0), B = (1, —2), C' = (-3, 0). Haitrn yram Z(I(BC),1(CA)), Z(BC,CA),
Zo(BC,CA).

BapuanT 23

1. Jansr Bekropor @ = (—2,1,1) u b= (—2,0,1). Haijitn KOOpIMHATEI BEKTOPHOTO MPOM3BEIEHUS
[—2a — 20, @ — 20).

2. Bekrop &, nepnenaukyapueii K ocn Oz u K Bekropy a = (8, —15,3), ofpasyer ocTpslil yroa ¢
ocio Oz. 3uas, aro |T| = 51, naiitn ero KoopauHaTHI.

3. YeTraHoBHTL, KOMILTAHAPHBI JIH BEKTOPHI @ = (—3, 1, —1),52 (0,1,-1),¢= (4,4, 3).

4. TIpumennts nponecce oproronammsanun K sektopam (3,1, —2), (=2,0,—4) u (3, —3,0).

5. Janwt tpu Touku A = (0,—1), B = (1,2), C = (4, 3). Haiitu yruet Z(I(BC),{(CA)), L(B—C)', C—A)
Zo(BC,CA).

Bapuanr 24

1. Hdanmsr Bekropor @ = (3,0,1) u b = (1,-2,3). Halitn KOOpDAMHATHI BEKTOPHOTO MPOU3BEICHU
@ + b, —30].

2. Bekrop 7, neprnenpukynapueiii k ocu Oz u Kk sekropy @ = (8 —15,3), obpazver ocrpoiii yrom ¢
ocpto Ox. 3uag, aro |T] = 51, HaiiTh ero KOOPIHHATEL.

3. Veranosutn, kommianapis m sektopnt @ = (2,4, —6),b = (1, —3.4),7 = (2, —1,1).

4. TTpumenuts nporece oproronanu3anun K sexropam (0,0, —2), (2,0, —1) u (1,1, 3).

5. Hamer tpu toukn A = (—3,0), B = (—1,1), C = (1, —1). Haiitn yroet Z({(BC'),(C'A)), é(ﬁf’, CTA)
/o(BC,CA).

BapuanT 25

1. Hamer Bextoper @ = (2,—1,1) u b= (0,—1,—1). HaiiTn KOOPAHHATEI BEKTOPHOTO MPOW3BEIEHUST
[4G — b, 43 + 30].

2. Bekrop 7, nepnenaukynapueii sektopam @ = (4, —2, —3) u b= (0,1,3), obpasyer ¢ oceio Oy
Tynoii yroja. 3uas, 4ro |¥| = 26, naiitu ero KOOpPIMHATEL

3. YeraHOBHTE, KOMILIAHADHEI JI BeKTOPE! & = (1,2, —2),52 (—3.3,4),6=(0,1,4).

4. TIpumennTs nporece oproronamusamun K sektopam (2,1,0), (=3, -1,3) u (=2,1,2).

5. Hauet tpu toukn A = (3,1), B = (=3, —1), C = (0,0). Haittu yro L(I(BC), (C ), Z(BC,CA),
Zo(BC,CA).



1 OHpe,Z[eJIeHHe TOIIOJIO'TYEeCKOI'O IIPpOCTpaHCTBa

[Tyere X — mHOKecTBO. PaccmorpuM HabOp ero moJIMHOXKECTB T I KOTOPOTro:

1) obbemHeHNE T0HOTO ceMeiicTBa MHOKECTB, IPUHAJIEZKAIINX COBOKYITHOCTH T , TaKKe
PUHA/IEZKAT COBOKYITHOCTH T |

2) mepecetdeHte o06G0r0 KOHETHOI'O ceMeiicTBa MHOYKECTB, MIPUHA/IEZKAIINX COBOKYITHOCTH
T, TaKZKe TMPUHAJJIE?KUT COBOKYITHOCTH T ;

3) nycroe MHOKecTBO () M BCé MHOKecTBO X [IPUHAJIEKAT T .

— MHOXKeCTBO X ¢ BBIJIEJIEHHOIl TOTIOJIOTMIeCcKoii CTpYKTypoit 7 (T. e. mapa (X, T) ) Ha3bI-
BAETCH TOTIOJIOTHIECKUM TTPOCTPAHCTBOM;

~ 3JIeMeHTBl MHOXKecTBa X HA3LIBAIOTCA TOYKAMU 3TOTO TOHOJOIMYECKOro MPOCTPAHCTBA,

— 3JIEMEHTBI MHOKECTBA T HA3BIBAIOTCH OTKPBITBIMU MHOKECTBaMH HpocTpaHcTBa (X, 7).

ITpumepmwt:

Huckpernnoe npocmpancmaeo — MHOXKECTBO, B KOTOPOM T SIBJISIETCS. MHOXKECTBO BCEX €ro
OJIMHOZKECTB.

M2.1. Vbemureck B TOM, UTO 3TO TOIIOJOTHIECKOE IIPOCTPAHCTERO.

Anmuduckpemnoe npocmpancmeo — IMPOTUBOIIOJIOKHBIA IPUMep, B KOTOPOM TOHOJIOIHYe-
cKasl CTPYKTypa camas ckpomHasi. Ona cocrout u3 X u ().

M2.2. 1o ToxKe TOMOJOTHIECKAs CTPYKTYpa, He TpaB/ia Jn?

V2.1. Tlyere X ectb v [0;4+00), a 7 cocront u3 (), X n BceBO3MOXKHBIX syHeii (a; +00) ,
rjge a > 0. JlokaxkuTe, 4TO 3TO TONOJIOTHYECKAs CTPYKTYPa.

(mokazars U(a;; +00) = (infa;; +00))

BaMedanue, ecJaH 3aMKHYThle JIy9H [a;+00), TO Hsl SIBJISETCS TOMOJIOTHE, TaK Kak
Ulai; +00) = (infa; +00)

V2.2. Tlycre X ecTh MJIOCKOCTh. ZABJIsieTCs JIM TOMOJOTHYECKO CTPYKTYPOoil Habop MHO-
JKecTB, coctodmux u3 (), X W OTKPBITHIX KPYTOB ¢ MEHTPOM B Haajie KOOPIMHAT W BCEBO3-
MOKHBIMHU pa/jiiycaMn’?

V2.3, Tlyers X cocront u3 4erhipex sieMmentoB: X = {a,b,c,d}. Boisicnure, Kakne u3
CJIESIYIOMIX TPEX HAOOPOB €ro TMOJMHOMKECTB SIBJSIIOTCH TOMOJOTHYIECKUMN CTPYKTYPaMHU B
X:

1) 0.X, {a}, {b},{a.c},{a.b,c}, {a,b}

2) 0, X,{a}, {b}, {a,b}, {b,d} ;

3) 0, X, {a,c,d}, {becd}

Camoili 8aHCHDBITE NPUMED: BEULECTNEEHHAA NPAMAS

ITyere X = R — MHOXKeCTBO BCeX BENMIECTBEHHBIX MHCENT, T COBOKYIMHOCTH OOhLeMHeHHi
BCEBO3MOKHBIX CEMEHCTB OTKPBITHIX HHTEPBAJIOB (MHTEPBAJIOM MBI HA3bIBAEM MHOXKECTBO BHIA
(a;b).

DT0 MPOCTPAHCTBO HA3BIBAETCS OOBITTHO BETNECTBEHHOI MPSIMOIi, & TOTIOJOTHYIECKY 0 CTPYK-
TYPY Ha3bIBAIOT KAHOHUYECKOH MM CTaHJIaPTHOH Tonosiorueit B R .

M2.3. ¥V6emurech B TOM, YTO 3Ta COBOKYIIHOCTB V/IOBJIETBOPSET aKCHOMAaM TOIOJIOTHYeCcKOi
CTPYKTYPHI.

(mokazar, UA; NUB; = U(A; N B;), korga A; u B; uarepsabl)

V24. Ilycte X = R U T COCTOMT U3 IIyCTOI'0 MHOXKeCTBa U BCEBO3MOXKHBIX OeCKOHETHBIX
OJIMHOZKECTB TIpsiMoit [ . fBJsgercs i TOMOJIOTHIeCKOi CTPYKTYPOii?

V2.5. Tlyerb onate X = R, a T COCTOUT W3 MyCTOTO MHOYKECTBA U JIOMOTHEHWI BCEBO3MOMK-
HBIX KOHEYHBIX NOJMHOXKecTB npsmoit R. dBisiercs 1 Takoe TONOJIOTHYECKOH CTPYKTYPOi?

[IpocTpancTBO U3 3ajaund V2.5 B JajbHeiilneM oOo3HavdaeTcsl depe3 [y, W HasblBaeTcs
npsMoii ¢ 77 -ToloJIorneit Wil IpaMOoii ¢ TOIoJIorHel 3apucKoro.



V2.7. Aenstercs mn vabop muokecTe {0, {0}, {0, 1}} Tornonoruteckoii crpyKTypoit B IBYX-
ssieMeHTHOM MHOKectBe {0,1}7

Tomonorus 3agadaun V2.7 Ha3bIBaeTcs TONOJOIHE CBI3HOIO JIBOETOYUS WJIH TOIOJIOTHEH
CepIHHCKOTO.

Ynompebaenue HOBBIT MEPMUHOB: TOUKU, OMEDPBLINBLE MHONHCECTNEA, 3AMKEHY-
MblEe MHOHCECTNBA

M2.4. ITepecdbopMyiupyiiTe aKCHOMBI TOIOJIOTHYECKO# CTPYKTYPBI, YIIOTpeO/Isis TEpMUH OT-
KPBITOE MHOKECTBO, /1€ TOTRKO MOZKHO.

Tosopsit, ato MHOXKecTBO F C X 3amxnymo B ipoctpancTBe (X, T), e/ ero JIonoHeHe
X\F orkporro (1. e. ecom X\F € 7).

M2.6. CpoiicrBa 3aMKHYTBIX MHOXKeCTB. Jlokaxkure 4ro:

1) nepecevuenne mo6oro Habopa 3aMKHYTBIX MHOYKECTB 3aMKHYTO;

2) obbeuHeHHe JI0G0T0 KOHETHOTO HAbopa 3aMKHYTBIX MHOMKECTB 3aMKHYTO;

3) mycToe MHOXKECTBO I BCE MPOCTPAHCTBO 3aMKHYTHI.

O6parnTe BHHMaHIe Ha TO, 9TO 3aMKHYTOCTh HE €CTh oTpHIaHue oTkpbiTocTh. (Kerartn,
1 B OOBLIIEHHO{T peYn 9TO He COBCeM aHTOHHUMEL. )

M2.7. [IpuBeuTe TPUMEPHLI MHOZKECTB!

1) ABJISIONUXCS OJJHOBPEMEHHO M OTKPBITBIMU, W 3aMKHY ThIMH;

2) He FBJISIONMXCS HU OTKPBITHIMH, HA 3aMKHY ThIMU.

V2.10. Taiite npsiMoe omucaHne CJI6IYIONHX 3aMKHYTBIX MHOXKECTB: 1) JIHCKPETHOTO po-
CTPAHCTBA; 2) AHTH/ICKPETHOTO MPOCTPAHCTBA; 3) CTPEJKH; 4) MPOCTPAHCTBA ; 5) MPOCTPAH-
crBa [Iip

V2.14. Tlepeunciure Bce HAGOPHI TIOJIMHOZKECTB TPEXIIEMEHTHOTO MHOXKECTBA, TaKue, ITO
CYIIECTBYIOT TOIOJIOTHH, B KOTOPBIX 3TH HAOOPHBI SBJISIOTCSH MOJHBIMA HaOOpaMH 3aMKHY ThIX
MHOKecTB. (14)

OxpecmHocmy10 TOTKHA TOTIOIOTHIECKOTO TTPOCTPAHCTRA HA3KIBAETCS JTI000e OTKPRITOEe MHO-
ZKEeCTBO, cojleprKalliee 9Ty TOUYKY

V2.15. [Jaiite npsiMoe olicaHie OKPeCTHOCTeH To4eK 1) B JIMCKPETHOM HPOCTPAHCTBE; 2)
B AHTIJINCKPETHOM TPOCTPAHCTBE; 3) B CTPesKe; 4) B ; 5) B CBSI3HOM JIBOETOUHH.

M2.9. JTroGoe OTKPbITOE MHOXKECTBO BellleCTBEHHOI TPsIMOii eCTh 00'be/INHEHNE TH3BIOHKT-
HBIX WHTEPBAJIOB.

3adavu

1. Haiitn Bce TOIOJIOTHN Ha MHOYKECTBe, COCTOSIINE W3 JIBYX TOUEK. YKa3aTh Te KOTOphIe
OTITUYIHBI OT JINCKPETHOH W AHTHINCKPETHOIA.

2. IIpuBecTu HpHUMep TOHMOJOIMMH HA MHOXKECTBE U3 TPeX 3JIeMeHTOB, OTJIMYHBIX OT JUCKPeT-
HOIT U aHTHIUCKPEeTHOL.

3. Kakas Tormosorust Ha MHOYXKecTBe X TOPOXK/JIAETCS MHOYKECTBOM BCEX OJTHO3JIEMEHTHBIX
nojMHOXKecTB {z} (€ X)

5. [lokazaTh, 9T0 TepecedeHne JOOOTO ceMeiicTBa TOMOJIOTHIT Ha MHOXKecTBe X sIBISgeTcs
ToroJorueii Ha X .

6. Ha mMHOKecTBe MesblX JAeiCTBUTENbHBIX Uice] Z HailTH TOMOJOTAN, TTOPOZK IeHHbIE:

a) KoHedHbIMH nHTepBasgamu {m,m + 1,...,n};

0) GeckoHewHBIMI WHTepBasaMu {m,m + 1,...}.



Otger V2.4. Her, nockoibKy IllepecedeHre OeCKOHEYHBIX MHOXKECTB MOKeT ObITh KOHEeUHBIM
(puBenTe HpHMED).

Otger V2.5. [la. IIpu pemennu y106H0 uctoib3oBaTh hopmyay je Moprana, To, 9To nepe-
ceeHne KOHe'THBIX MHOYKECTB BCerjia KOHETHO U UTO 00'be/IMHeHNne KOHEe'THOTO THCIa KOHETHBIX
MHOZKECTB TaKzKe fBJISeTcs KOHEUYHBIM MHOYKECTBOM.

Otger M2.4. Obbeurenne 106010 HAbOOpPa OTKPBITEIX MHOYKECTB OTKpBITO. [lepeceuenne
11000ro KOHEYHOro Habopa OTKPBITBIX MHOXKECTB OTKpbITO. IlycToe MHOXKecTBO M BCE IIpO-
CTPaHCTBO OTKPBIThIe MHOYKECTBA.

Oter M2.6. TlocKOJIBKY 110 OIIpe/le/IeHHI0 3aMKHYTOe MHOKeCTBO eCTh JIONOJTHEHUE OT-
KPBITOTO, TO yTBePXKIEeHIe TeOPEeMbI CJIe/IyeT U3 CBOHCTB OTKPBITHIX MHOXKECTB (IIPHMEHHTe
cdhopmysst e Moprana).

X\(U4;) = N(X\A;)

reNX\A)e Viel e X\A, & Viel r¢ A z¢UA & € X\UA;.

Otger M2.7. B mobom mmpocTpaHCTBe IyCTOE MHOZKECTBO U BCE IIPOCTPaH- CTBO U OTKPHITHI,
M 3aMKHYTHI, a B JUCKPETHOM IIPOCTPAHCTBE BCSKOE MHOXKECTBO sIBJIseTCsl TAaKOBBIM. [losyor-
KPBIThIII UHTEPBAJ HU OTKPbIT, HU 3aMKHY'T.

Otger M2.9. Ilyers U OTKpBITOE MOJAMHOXKECTBO NpsaMoit. g kaxjoit Toukn € U . U
PACCMOTPHM HAHOOIBINHH (110 BKIIOUEHHIO) HHTepBasl (1my; M), cofepKaniuii 9Ty TOUKY (1M
sIBJIsieTcst 06be INHeHNe BeeX HHTePBAJIOB, cojlepKainX ). Tak Kak MHOKecTBO U OTKDBITO,
TaKie UHTepBaJIbl CYIIECTBYIOT. fIcHO, 4TO BesKHMe JiBa MHTepBaja JIaHHOTO BHJa JHOO He
IepeceKaloTces, JIM00 COBIAJIakoT.

2 bBaswr

Lasoil monoaozuu Ha3bIBaeTCsl HEKOTOPBIH HAOOD OTKPBITHIX MHOXKECTB, TaKoii, UYTO BCIKOE
HellyCcTOe OTKPBITOe MHOZKeCTBO 11peJICTAaBUMO B Bu/le 00beIMHeHN s MHOZKeCTB U3 3TOro Habopa.

V3.1. MoryT /in pa3/iimyHble TOLOJIOIMYecKHe CTPYKTYPbl UMeTh OJIHY U Ty 2Ke Dazy”

V3.2. Haiisure Kakne-HUOYIb 0a3bl CJICIYIONINX TOMOJOTHIECKHX CTPYKTYD: 1) JAUCKpeT-
HOT'O TIPOCTPAHCTBA; 2) MPOCTPAHCTBA ; 3) AHTHIMCKPETHOTO TpocTpancTBad) crpenki. [To-
crapaiirech BRIOpaTh 0a3bl IOMEHBIIIE.

Habop /i OTKPBITBIX MHOXKECTB TOIOJIOTHYECKOTo TpocTpancTBa (X, 7) HasblBaeTcsd nped-
bazoti, ecan HADOP

{V |V =nW,,W,; € p,i € I;} BCeBO3MOXKHBIX KOHETHBIX TIE€PECEUEHI MHOKECTB U3 [
sABjseTcd 06a30if TONOJIOTUN T .

Ecim 71 u 79 — Tonogsornyeckue crpyKrTypsl B MHOKecTBe X u 71 C T2, TO N'OBOPAT, 4TO
CTPYKTypa Tp TOHBIIE, 4YeM 71, a 7 — I'pyOee, ueM To.

K mpumepy, U3 Bcex TONOJIOTHYECKHX CTPYKTYD B JIAHHOM MHOKeCTBe aHTHINC- KpeTHas
— camag rpybad, a JINCKPeTHas — caMasl TOHKasd, He TIpaB/ia Ju?’

V3.8. Tlokaxkure, aro T} -Tonosorusi (M. § 2) rpyGee 06BITHOIT TOMOJIOTHE BEIECTBEHHOI
IIPSAMOIA.

Basml, 3ajao1ye oJHy U TY Ke TOHNOJIOTMYECKYIO CTPYKTYDY, Ha3bIBAIOTCS IKGUGANEHM-
HBLMU.

OtBer V3.1. Hert, koneuno! Tonosioruueckasi CTpyKTYpa BOCCTaHaBINBaeTcs Mo Hase, 1o-
CKOJIBKY OHa SBJISIeTCsl COBOKYITHOCTBIO OO'be/INHEeHNIT BCeBO3MOKHBIX HADOPOB MHOKECTB, BXO-
JAmux B oty Oasy.

Otger V3.8 [TosroMy cilejfyer 0Ka3arh, 4T0 MHOXKecTBO R\{z;}! | aBIIsS€TCH OTKPHITHIM
B OOLIYHOI TOTIOMOTHN TIPSAMOii.



3 Merpnueckue mpocTpaHCTBa

Oyuxiust p: X x X — R, ={r € R |z > 0} Ha3blBaeTCsl METPHUKOI (WM DPACCTOSHUEM) B
MHO)KecTBe X | ecin

1) p(z,y) =0, korna z =y;2) p(z,y) = p(y,z) Yo,y € X;3) p(z,y) < p(z,z)+p(2,9)
Ve,y,z € X.

[Tapa (X, p) Ha3bIBaeTCs METPUYIECKOE ITPOCPAHCTBO.

M4.1. Tokaxem, aro p(z,y) = 0, eciiu © =y u p(z,y) = 1, ecsin = # y, sABIseTCs
MeTPHKOi1

M4.2. JlokaxkuTte, 9TO clejyomnas MOYHKIHA ecTh MeTpuka p(z,y) = |r — y| .

M4.3. /lokazkuTe, 4T0 ciejiyionas (HyHKINHSA ecTh MEeTPHKA:

p(x,y) = (B, (z; — y:)*)'/?

Nmenno merpuku M4.2 u M4.3 umeroT B BH/y Bcerja, Korja ropopar oo R u R" kKak
0 MeTPUYECKMX TPOCTPAHCTBaX, He ommchbiBast MeTpuKy. Merpuka M4.2 ecTh crenmasibHbIif
caydait MeTpuk M4.3. 9TH MeTPUKH Ha3bIBAIOT €BKJIH/IOBBIMHU.

V4.1. [dokazkute, 9To cJeyiomias (OyHKIUS eCTh MeTpHKa:

plz,y) = mazx;|z; — vl -

V4.2, JTokazKurte, 4To cJjiejyiomast (PyHKIUS eCTh MeTPHKa:

p(a,y) = X — uil .

Hlapwve u eghepoi

[Tycts (X, p) — MeTpHUYECKOE ITPOCTPAHCTBO, @ — €r0 TOYKA U T — IOJIOKUTETLHOe BeTlle-
cTBeHHOe uncyo. MHoxecTBa

B(a,r) ={z € X | p(a,z) < r} — OTKpBITHIi mIap.

B(a,r)={x € X | pla,xz) <r} — 3aMKHyTHLii map.

S(a,r) ={z € X | p(a,x) =r} — chepa.

M4.4. V6emurech B Tom, uro: Bl ectb orpesok [—1;1], B? ectb kpyr, SY — napa touek
{-1,1}; S' - okpyxuocrs, S? — cdepa, B* — map.

M4.5. TokaxKuTe, 4TO JIJTd JHOOBIX TOUEK T, a IMPOU3BOJBHOIO METPUYECKOI'O MPOCTPaH-
cTBa M J1i0b0TO Yncia r > p(x,a) uMeeT MecTo BKModenue B(z,r — p(z,a)) C B(a,r).

V4.7. Kakosel mapbt 1 cepbl B miockoctn R? ¢ merpukamm n3 V4.1 1 V4.2 (cp. V4.4)

V4.8. Haitymire B(a,1), B(a,1/2),u S = (a,1/2) B npocrpancTse u3 3ajaun M4.1.

V4.12. okaknuTe, 9TO OTPE30K ¢ KOHIIAMH B ToYKaX a,b € R™ MOKHO omucaTh Kak MHO-
wectBo {z € R" | p(a,z) + p(x,b) = p(a,b), rie p — eBKINIOBa METPUKA.

Mempuuecras monoaozusn

M4.7. MHO2KecTBO BCeX OTKPBLITLIX MIApPOB METPHYIECKOTO MPOCTPaHCTBa ABJsSeTcd 0a30ii
HEKOTOPOIi TOTIOIOTHH.

M4.9. Kpurtepuii oTkpbiTocTi. MHOXKECTBO OTKPBITO B METPUUYECKOM ITPOCTPAHCTRE, COTIIA
OHO COJIEPIKUT KayK/IyI0 CBOIO TOYKY BMECTe ¢ HEKOTO- DBIM IIApoM, IEHTPOM KOTOPOTO OHa
SIBJISIETCS.

V4.20. Jokaxkute, UTO BCSKHI 3aMKHYTBIH AP 3aMKHYT (OTHOCHTETBHO METPHYECKOMH
TOIOJIOTHH ).

M4.10. AHTHIMCKPETHOE TTPOCTPAHCTBO, COCTOsAIIee Doslee YeM U3 OJHOI TOYKM, HEMETPH-
3yeMO.

M4.11. TIpocTpaHCTBO ¢ KOHETHBIM MHOYKECTBOM TOYEK METPH3YeMO, COT/la OHO JINCKPETHO.

Paccmosarue om mouku 0o mHodHceEC8a

[Tycrs (X, p) — merpudeckoe upocrpancrso, A C X | b € X . Paccroguuem or Touku b
710 MHOXKecTBa A HasweiBaercs uncio p(b, A) = inf{p(b,a) | a € A}.

M4.12. lokaxkure, 4TO eciii A — 3aMKHYToe MHOXKecTBO, To p(b, A) =0, Korja b€ A.



OtBer M4.2. HepaBeHCTBO TpeyrojibHUKA B JIAHHOM cJilydae umeeT BUJ |z — y| < |z — 2| +
|2—y|. [Honoxus a = xr—=2, b = 2—y, HoIy4aeM cTaHiapTHOe HepaBeHCTBO |a+b| < |a|+1b|.

Orser M4.3. Kak n B perrennu 3ajjaun M4.2, HepaBeHCTBO TpeyTrobHUKA IIePelNChIBAeTCS.
JBYKpaTHOe BO3Be/leHHe 3TOr0 HepaBeHCTBa B KBaJIpaT M YHIPOIIeHUe CBOJIAT IIOCJIe/IHee K
HepaseHcTBY Komm-Bynsikopckoro $a;b;)? < La?Xb? .

OreerM4.5. K npumepy, ecin y € B(z,r — p(x,a)) C Bla,r), 10 p(y,z) < r — p(x,a),
OTKY/la B CHJIy HEPDABeHCTBa TPeYIOJIbHUK, cilejyeT, 4To p(y,a) < r. 3nauur y € B(a,r).

Otger V4.7. KBajpaTsl, CTOPOHBI KOTOPBIX NapaJljle/lbHbl, COOTBETCTBEHHO, OCSIM KOOD,11-
HAT W OrcceKTpHucaM KOOD/IMHATHBIX VIUIOB.

Orper V4.12. Tlomoxkum v = b —x u t = =z — a. HepaeencTtBo Komm obpalmaerca B
PaBeHCTBO, KOT/la BEKTOPBl 1 W { COHAIIpaBJIeHBl, T. €. COIjla TOYKa T JIeXKUT Ha OTPe3Ke ¢
KOHIIaMU B TOYKax a 1 b.

OtpeTM4.9. < Ecan MHOXKeCTBO BMecTe ¢ KarKJI0il CBOeil TOUKOIl COMepPyKHT Imap ¢ IeH-
TPOM B 9TOii TOUKe, TO OHO sIBJIsieTcs 0Obe/IMHEHNEM TaKnX I[apoB, cleJ0BaTe/IbHO, OHO OT-
KPBITO.

= Ecm a € U, ne U orkpwiTo, TO0 @ € B(a,r) u B(a,r — pla,z)) C B(z,r) CU.

Orser V4.20. Tlokaxure, aro muHoxkectso X \B(a,r) = {z | p(z,a) > r} oTkpbITO

Oter M4.10. B HéM c/IMIKOM MaJIo OTKPBITHIX MHOXKecTB. Ecomt z,y € X u r = p(z,y) >
0, To map B(x,r) Helycr H He COBIAJAET CO BCEM MTPOCTPAHCTBOM.

Otrger M4.11. = Ilycrs o € X . Honoxkum 1 = min{p(z,y) | y € X\z}. Kakue rouxu
BXOJIAT B map B(x, 7).

Orper M4.12. Venosue p(b, A) = 0 o3madgaer, 9T0 BCAKHIl Map ¢ NMEHTPOM B To4dKe b
nepecekaeTcs ¢ A. A 9To 3HAYUT, B CUJIy TOTO, 9TO A 3aMKHYTO U €rO JIONOJIHeHIe OTKPBITO,
9TO b He NPUHAJJIEXKUT JONOTHEHNIO MHOKecTBa, A 1, 3HAYNUT, BXOAUT B A .



4 PacmoJjoxKeHle TOUYeK OTHOCUTeJIbHO MHOXKeCcTBa

[Tycre X — Tonosoruyeckoe npocrpancteo, A C X u b€ X . Touka b HaszbIBaercs:

— BHYTDeHHeil TOYKOoii MHOXKecTBa A, eI HEKOTopasi eé OKPECTHOCTh COJIEPIKUTCS B A |

— BHEIHeil TOYKOii MHOXKecTBa A, ecIn y Heé NMeeTcsl OKPeCTHOCTh, He TepeceKaroasics
c A;

— TpaHMYHOII TOYKOI MHOXKeCTBa A, ec/il BesgKas eé OKPecTHOCTD Iepecekaercd U ¢ A u
¢ €ro JIONOJIHEHUEM.

- MIPUKOCHOBEHWST TOUKOI MHOXKECTBa A , ecili BedKas €€ OKPeCTHOCTh IepecekaeTcs ¢ A .

- MIpeJIeJIbHON TOYKOI MHOXKecTBa A, e/l BesgKast €€ OKPeCTHOCTD TIepeceKaeTcsl ¢ MHOZKe-
crBoM A\ b.

Touka MHOXKecTBa A, He SIBISIOMIASCS TTPEJICJIBHO JI/Isl 3TON0 MHOYKECTBA, HA3hIBAETCS
N30/IMPOBaHHOIA.

BHYTpeHHOCTBIO MHOXKeCTBa, JIEFKAIIET0 B TOIOJIOTMYECKOM HPOCTPAHCTBE, HA3bIBAETCs
Haubo/IbIIee (110 BK/IIOYCHHIO) OTKPHITOE MHOXKECTBO, cojlepyKalieecst B HEM (T. €. ero OTKpLI-
TOE MOJIMHOXKECTBO, COJleprKalliee J1i000e JIPYToe ero 0TKPLIToe MOJIMHOKECTBO ). BHYTpeHHOCTE
MHOzKecTBa A obozHavdaercs cuMmpoaoMm IntA mmm, mogpobree, Intyxy A.

M6.2. BHYTPeHHOCTB BCSIKOI'O MHOYKECTBA €CTh MHOXKECTBO er0 BHYTPEHHHUX TOYeK.

M6.4. Jokaxure, wro B R: 1) Int[0;1) = (0;1):2) IntQ =0:3) Int(R\ Q) =10.

V6.1. Haiismmre BHyTpeHHOCTH MHOXKecTBa {a,b,d} B mpoctpancree V2.3 (1)).

V6.2. Haiiyinte BHyTpeHHOCTh HHTepBasia (0;1) Ha mpsMoii ¢ Tonosorueii 3apucKkoro.

SaMbIKAHUEM MHOKECTBA HA3bIBACTCS HAMMEHDINEEe COJEPKAIIEe ero 3aMKHYTOe MHOZKe-
CTBO. 3aMBIKaHNe MHOKecTBa A obosHavtaercsa cumposiom ClA wmm, momgpotuee, Clx A.

V6.3. 1) Ecomt A — noampoctpanctBo nipoctpadctBa X nu B C A, 1o CluB = ClyBNA.
2) Bepuo s, ato Int,B = IntxBNA.

M6.6. BaMbiKaHHe MHOKeCTBa A COBIA/AeT ¢ MHOXKECTBOM TOUEK TPUKOCHOBEHMST MHOMKe-
cTtBa A.

V6.4. Haiiure 3aMblKaHne MHOKecTBa {a} B V2.3 (1)).

M6.10. Hokaxkure, uto b € ClA, korga p(b, A) =0.

I'pannneit Muo)kectBa A HasbiBaerTcs MHOXKecTBO CIlA \ IntA. Obo3HadaeTcs: rpaHHIa
MHOKecTBa A cumBosiom FrA mm, nogpobuee, FrxA (or anrmmiickoro frontier).

V6.5. Haiiure B IpocTpaHCcTBe TpaHully MHOXKectBa {a} B V2.3 (1))..

M6.12. MuoxectBo A 3amknyTo, Kotyla FrA C A.

Otser M6.2. IlycTh TOuKa T BHYTPeHHAd, T. €. CyIIeCTBYeT OTKDPbITOe MHOXKecTBO U,

c x e U, C A. Torna U, C IntA (nockonbky IntA — HanbO/IbIee W3 BCEX OTKPBITHIX
MHOZKECTB, cojlepzKaluxcst B A a, 3HauuT, u * € IntA. ObparHo, ectt = € IntA | To camo
MHOXKecTBO IntA u ecTh conepzKamasicd B A OKpecTHOCTb TOUKH I .

Otser V6.1. Int{a,b,d} ={a,b},
OtBer V6.2. Buyrpennocts uaTepBasa (0;1) Ha npsamMoii ¢ ToroJorueii 3apucKkoro mycra,

MOCKOJIBKY HHKAKOE HeIyCTOe OTKPHITOe MHOYKECTBO 9TOTO IMPOCTPAHCTBA HE TTOMEIaeTcsi B
(0;1).

Otser V6.4. Cl{a} = {a,c,d}.
Otger V6.5. Fr{a} = {c,d}.
OTeer M6.12. Tak kak IntA C A, 1o ClIA= A, xoryia FrAC A.



NunpuBuayaabHoe 3aganne Ne 2 (mpsiMas U IJI0CKOCTh)

Bapuant Ne 1
1. Haiit ypaBHEHHE IUIOCKOCTH, TMapajuienbHo ocu Oz u Nmpoxosiei yepes
toukn A(2; 3; -1) u B (-1; 2; 4).

2. OOmwue ypaBHEHUS TPSIMOU

{x+3y—4z+5=0
npeodpa3oBath K

2X-y+7-4=0
KaHOHHMYECKOMY BHITY.
3. CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOJAlIer uepe3 mpsamyro X=3t+1 |
y=2t+3, z= —t-2 napajenpHo OpsAMoil 2x —y +z -3=0, X+2y—-z-5=0.

Bapuant Ne 2
1. Haiitn ypaBHEHHE IUIOCKOCTH, mpoxojsmield uepe3 Touku A(2;-3;2) u
B(7; 1; 0) u mapamrensHOl ocu Ox.
X—4y+52-1=0
2Xx+3y+2+9=0

2. YpaBHEHHUS IPSIMOI { npeoOpa3oBaTh K KAHOHUYECKOMY BUIY

Y OIIPENETUTh YIJIbl, 00pa3yeMble ITON NPSAMOMN C KOOPIUHATHBIMU OCSIMH.
3. CocTtaBUTh YypaBHEHHE IUIOCKOCTH, IPOXOIALIEH  4Yepe3  MPAMYIO
x-1 y+2 z-2

; 3 NEPICHANKYIIIPHO K TUIOCKocTH 3X + 2y —Z —5=0.

Bapuant Ne 3

1. HaiiTu ypaBHEHHE MIOCKOCTH, MapajuieabHOM ocu (Jy M MPOXOASUIEH 4epes
touku A(2; 1; -2) u B(-7; -2; 1).
2. IlpuBectn K KaHOHMYecKoMy Buay OOmmMe ypaBHEHMs MNPAMOM

X—2y+3z2-4=0
{2x+3y—4z+5:0
3. CocraBuTh ypaBHEHHE IUIOCKOCTH, Mpoxonsmieii depe3 Touky Mi(1l; 2; -3)
x-1 y+1 z-7 X+5_y-2 7+3

MapajuieNIbHO MPSAMBIM = :
2 -3 3 1 -2 -1

Bapuant Ne 4

1. HaiiTu ypaBHEHHE IUIOCKOCTH, MapaJIEIbHON MIOCKOCTH xOy W MPOXOIAIIEH
yepe3 Touky A (1; 2; -4).
2. llpeoOpa3oBaTh K KAHOHMYECKOMY BHUJY OOLIME YpaBHEHUS MPSMOUN

2X+3y+22+8=0
{ X-y-2-9=0
3. CocraBuTh ypaBHEHHE IUIOCKOCTH, MpOXoAsmieid depe3 Touky Mo(l; -2; 1)
HNEePHIEHAUKYJIAPHO K IpAMOH x —2y+z—-3=0, X+Yy—-z+2=0.



Bapuant Ne §
1. CocTaBUTh YpaBHEHHUE IUIOCKOCTH, EPICHINKYIAPHOH ocu OX U TPOXOISIICH
yepe3 Touky A (3, 7; -1).
2X—-4y+52+7=0

2. Haiitn ypaBHEHUS IUIOCKOCTEN, MMPOECKTUPYIOMINX MPAMYIO
X+2y+3z+11=0

Ha KOOPJIMHATHBIC TUIOCKOCTH.
3. VY6eauBmmch, uto mnpamble 2X+2y—-z-10=0, x-y-z-22=0,

X+7 y-5 z-9
3 = 1 = 4 ImapaJuiCjIbHbI, BBIYUCIIUTD PACCTOAHUC d MCKIY HUMU.

Bapuant Ne 6
1. Haiftu ypaBHEHHE MIOCKOCTH, MapajuiedbHON muiockoctu XOZ u mpoxopsimen
gyepes Touky A(2; -3; 4).
3. Haiitu touky Q, cummerpuuHyro Touke P(4,; 1;6) OTHOCHUTEIBHO MPAMOM
X—y—-4z+12=0, 2x+y—-22+3=0

Bapuanr Ne 7
1. CoctaBuTh ypaBHEHHME IUIOCKOCTH, MPOXOnsIie depe3 ocbk Ox U TOUKy A
(2; 1; 3).
. [5X+3y—-4z+8=0
2. Onpenenurts Caeapl IpsIMon
X—y+z+5=0
Ha KOOPAMHATHBIX IJIOCKOCTAX (CleI0M MNPSIMOW Ha IUIOCKOCTH HA3bIBAETCS TOYKA
nepecevyeHus MPSIMOM C TUIOCKOCTBIO).

3. HaiiTu Touky nepecedyeHus: NpsIMOM U MJIOCKOCTHU:
x-1_y+1_z 2x+3y +z-1=0.
1 -2 6

Bapuant Ne 8
1. HaiiTi ypaBHEHHE TUIOCKOCTH, POXosiei uepe3 och Oz u Touky 4 (-2; 4; -4).
X—2 y+3 z1-4
1 2
IUIOCKOCTAX (CeIoM MpsIMOM Ha IUIOCKOCTM HA3bIBAETCS TOYKA IEPECECUEHUS

2. HaiiTu koopaMHaTBl CJEIOB MPSMOMH Ha KOOPIMHATHBIX

NPSIMOM € TJIOCKOCTHIO).
3. Haittu TouKy nepecedyeHus MpsIMOM U MJIOCKOCTH:

X+7_Yy-5_z+1 X—2y+1z-15=0,
3 -1 -5

Bapuant Ne 9



1.. HaliTi ypaBHeHHE IJIOCKOCTH, MPOXOJsmiel uepe3 Touky A(2; -5; 4) u uepes

ock Oy.

2. HaifTu OCTpBI# YOI MEXKIY IPSIMBIMH {ZX +3y-4z+5=0 {X —y+2z-4=0
X-y+z=0 2X+y—-2-5=0

3. Haliti TOUKy nepeceueHus npsiMon 1 II0CKOCTH:

X+2 y-1 z-3

, X+2y—-2z+6=0.
-2 3 2

Bapuant Ne 10
1. Kakue oTpe3ku Ha KOOPAMHATHBIX OCAX OTCEKAeT IockocTh 2x + 3y - 5z + 30
=0 ?
2. UYepe3z Touky A(l,;-1;2) mupoBecTH MNpsAMYyo,  HapaLICIbHYIO TMPSIMOW
x-2 y-3 z+1
1 3 2
3. Jlokasatp, uto mpsimas X=3t-2, y=—4t+1, z=4t-5 mapamnenpHa IUIOCKOCTH

4x—-3y—-6z2—-5=0 .

Bapuant Ne 11
1. HaiiTu BeIMYMHBI OTPE3KOB, OTCEKAEMBIX MIOCKOCThI0 X —10y +27 —12=0 nHa
KOOPJIMHATHBIX OCSIX.
2. Yepes Touky (2; -1; 3) mpoBecTH MpsIMYyI0, MapayieabHyo ocu OX.
3. Ilpu kaxkom 3HaueHun C mpsaMas 3x—2y+z+3=0, 4x—-3y+z+1=0,

napasuiesibHa TOCKOCTH 2X—y +Cz —2=0 ?

Bapuanrt Ne 12
1. Haittu paccTositHue Mex 1y mapauieIbHbIMU INIOCKOCTSIMU
5x+3y -4z +15=0, 15x +9y -12z -5=0.
2. Haiitu ypaBHEeHUs psMoit, poxoasiiei yepe3 touku A(1; 2; -1) u B(0; 3; -4).
3. Haiitu Touky Q, cuMMeTpu4Hyro Touke P(2; -5;7) OTHOCHUTEIBHO MPSIMOI,
npoxosiiei yepes Touku M1(5; 4; 6) u Mo(-2; -17; -8).

Bapuant Ne 13
1.Haiitn paccrositHue Mexay NapajuleIbHbIMU IUIOCKOCTAMU 2X —3y + 6z —14=0;

2x—3y+6z+28=0.
2. Haiit ypaBHeHMs NpsiMOH, npoxojsieii yepe3 Touku A4 (3;0;4) u B (-1; -
2; 3).

3. Berunciuts paccrosaue d Touxu P(1; -1; -2) ot mpsimoit X+3_Y+2 _2-8,

3 2 -2




Bapuant Ne 14
1. Yepe3 Touky M(2; 3;-1) mpoBecTH ILIOCKOCTb, MapalICIbHYIO ILIOCKOCTH

2Xx—-3y+5z—-4=0.
x-1 y+2 z-1
1 2

2. Haitu oCTpbIli yron Mexay IpsMou U TUIOCKOCTBIO

2X+y—2+4=0.

3. Berancnuth pacctosiaue d ot Touku P(2; 3; -1) 1o npsmoi X=5_Yy
3

Bapuant Ne 15
1. Yepe3 Touky M (-4; -1; 2) mpoBecTH IUIOCKOCTb, MApaLICIbHYIO IUIOCKOCTH
3X+4y—-z-8=0.

X+y+z-4=0

2. Haiitm ocTppiil yroim Mexnay MOpsAMOu { U IUIOCKOCTBIO

2X—-y+4z+5=0
X+Yy+3z-1=0.

3. Beruuciutsk paccrosiaue d ot Touku P(2; 3; -1) no mpsimoit X =t +1, y=t+2,
z=4t +13.

Bapuanr Ne 16

1. Haiitu ypaBHEHHE IUIOCKOCTH, Npoxonsiiei uepe3 Touky (2;5;-1) wu
NapaJIeIbHON INIOCKOCTH X 4+ 3y —4z +5=0.
2. Haiith ypaBHEHHME IUIOCKOCTH, mpoxonasmed uyepe3  Touky P(1;2;-1)
x-3_y-2_z+1

1 -3 4
3. Beruuciuth paccrosiaue d ot Touku P(2; 3; -1) mo npsmbix 2X — 2y +z2 +3=0,
3X—-2y+2z2+17=0.

MEPIIEHAUKYJISIPHO IPSMOU

Bapuant Ne 17

1. Haiitu ypaBHEHHME IUIOCKOCTH, mpoxoasmier ueped Touky (1;-3;2) u
NapaJyIeNbHO MIJIOCKOCTH

7X—4y+z—-4=0.
2. Haiitn ypaBHEHHWE IUIOCKOCTH, MPOXOASIICH dYepe3 Touky P (2, —4, —2)
NEPHEHANKYJIIPHO NPAMON

X—4y+5z2-1=0

{ 2Xx+y+3=0 '

3. Beraucnuth npoekmuio Touku P(5; 2; -1) Ha mimockocts 2X—Y +32+23=0.



Bapuant Ne 18
1. UYepes Toukm M(1;2;3) m N (-2;-1;3) mnpoBecTH IUIOCKOCTD,
HEePIECHIUKYIISIPHYIO IJIOCKOCTH
x+4y-22+5=0.
2. Yepe3 Touky (2,1,6) mpoBecTH MPsMYyIO, MEPICHAUKYISPHYIO IIOCKOCTH
X —4y +52 —1=0, u onpenennuTh HAIPABIAIOUINE KOCHMHYChI 3TOM IPSIMO}.

3. Ilpm «kakux 3HaueHussx A4 u B mnockocth AX+By+3z-5=0

HEePIeHIUKYIIApHA K TpsiMold X =3+ 2t, y=5-3t, z=-2-2t ?

Bapuant Ne 19
1. HaiitTn ypaBHEHHWE IUIOCKOCTH, MPOXOJsAiied uepe3 Touku M(-1;2;-3) u
N(1; 4; -5) u nepnienauKyIApHON TUTOCKOCTH 3X + 5y —62 +1=0.
2. HailtTu ypaBHEHME TNEPHEHAUKYJSApA K IJIOCKOCTH 3X—-y—-5z2-8=0,
npoxosiiero yepes Touky (1, -1, 2).
3. Haiitu Touky Q, cummeTpuuHyto Touke P(1,; 3; -4) OTHOCHTEIBHO IJIOCKOCTH
3x+y—-2z=0.

Bapuant Ne 20
1. BreisicHUTH reOMETPUYECKUI CMBICIT K03 UITHECHTOB
A, B u C BoOIeM ypaBHEHUU TUIOCKOCTH
Ax +By + Cz+ D = 0.
2. Haiitu Touky mepecedenus npssmoir X-1_Yy+1_2-2 ¢ mockocteio x+y — 27

3 -1 5
— 4 =0.
3. maiitu mpoeknuio Touku P(2;-1;3) Ha npsMyro  x =3t, y=5t—-7,
z=2t+2.
Bapuant Ne 21

1. Haiitm ypaBHEHME IUIOCKOCTH, Mpoxondmen uepe3 Touku: M, (12;-1),
M,(-130:4), M,(-2;-11).

2. Haiitn ypaBHEHHs NEpPIEHAMKYISIPA K ITIOCKOCTH

x+3y—4z—13 =0,

HpoxoJsiero 4epe3 Touky (2;-1;3), u onpeaenauth KOOPAWHATHI OCHOBAHUSI

ATOTO MEPIEHIUKYIIAPA.

3. Ipu kakux 3Hadenusx A u D npamas X =3+4t y=1-4t" 7--3+t nexur B

maockoctn X +2y—-42+D=0 1



Bapuant Ne 22
1. Hantu ypaBHEHUE IUIOCKOCTH, IPOXOnsdlled 4depe3 Tpu Touku: M, (L,-3;4),
M, (0;-2;-1), M,(@11-1).
x-1 y+2 z-1
5 4 -1

2. Haitn TOUYKy nepecedeHus mpsaMon U IUIOCKOCTH 3X — 4y —

z+5=0.
x+1 y-2 z+3

3. IIpu kakom 3HA4YeHUHU M MpsMas
3 m -2

ImapaJuiCjibHa IINIOCKOCTHU

X—3y+6z+7=0 ?

Bapuant Ne 23

1. HaliTu ypaBHEHHME IUIOCKOCTH, NMPOXOIAIIEH 4Yepe3 TPU TOUYKH: Ml(l;—z—%j,

M,(2;13), M,(0;-1-1).

2. Haiiti TOuky nepecedeHus npsiMon gz y__ll - ilz U TJIOCKOCTU X +y — Z
+5=0.
3. Haiitu touky Q, cummerpuunyo Touke P(-3; 2; 5) OTHOCHUTEIIBHO TIOCKOCTH,
N X—2y+3z-5=0 3X+y+3z+7=0
MPOXOISIIEH Yepe3 MpsiMbIe ,
X—2y—-4z+3=0 5x-3y+2z+5=0

Bapuant Ne 24
1. Haiitu pacctosinue ot Touku A(2, 3, -1) 1o mnockoctu  7x- 6y - 62 +42 = 0.
X-2 y-3 z+1
2 1 1

2. ITpoBepuTh, 4yTO NpsIMast JICKHUT B TJIOCKOCTH X +y —2Z — 6

=0.
3. Haiiti Touxy Q, cummerprunyto Touke P(3;—4;—6) orHOCHTENBHO MmiockocTy,

npoxozsuien yepes M, (-6;1,-5), M,(7;-2;-1) U M,(10,-7;1).

Bapuant Ne 25
1. Ha mmockocte 5X—Yy+3z+12=0 wu3 Havyayia KOOpAWHAT OITYIICH

neprneHaukysap. Halltu ero niuHy U yriibl, 0Opa3oBaHHBIE UM C KOOPAHMHATHBIMU

OCSIMH, & TaK)K€ KOOPAMHATHI OCHOBAHMS 3TOI0 MEPIEHANKYJIAPA.

2. Haittu TOuKy mepecedeHus mpsiMoi X=2_Y_2+1 4 ynockoctn 2x — 3y +z
3 5 9

—3=0.

3. CocTaBuTh ypaBHEHHME IUIOCKOCTH, IPOXOMSILIEH Yepe3 MpsMyr0 X =2t+1,

y=-3t+2, z=2t-3 U TOYKY M, (2,-2]).



Bapuant Ne 26

1. HaiitTu mimHy DEpHeHAMKYJApa, OMYLIEHHOIO W3 Hadyaja KOOpPAWHAT Ha
IUIOCKOCTB 10X —15y — 6z —380=0, 1 YIUIbI, 00pa3yeMble 3TUM NEPIEHIAUKYIISIPOM C
KOOPAMHATHBIMU OCSIMH.

2. CocraBUTh ypaBHEHUE IUIOCKOCTH, MPOXOASALIEH  4epe3  OpsIMYyIo
{3)( Ty-4z+5=0 4 touky M(1; -1; 2).

X—y+2z-1=0

3. Hammcars ypaBHEHME IIOCKOCTH, KOTOpAas NMPUHAIJIEKUT IYYKY IUIOCKOCTEN
a(X—3y+72z2+36)+ f(2x+Yy—2—-15)=0 u oTCTOUT OT Ha4ajIa KOOPIUHAT Ha

paccrosinue d=3.

Bapuant Ne 27
1. Haiitm ypaBHEHHME IUIOCKOCTH, TMpoxoismieii depes Ttouky M(2; 3;-1)
napajuieNIbHO IIOCKOCTH 5X —3y +22 -10=0

2. CocTaBUTh ypaBHEHHUE IIOCKOCTH, mpoxojsiied uepe3 Touky M( 2; - 1;0) u
X—y+3z-1=0
PSMYIO .
2Xx+y—-2+2=0
3. Hammcars ypaBHEHHE IIOCKOCTH, KOTOpAas NMPUHAIJIEKUT IYYKY IUIOCKOCTEN
a(10x —8y —15z +36) + B(4x+y+3z—-1)=0 u orcroutr ot touku C(3,—2;-3) Ha

paccrostaue d=7

Bapuant Ne 28
1.3 Touku P(2; 3;-5) Ha KOOpAMHATHBIE OCH OIYIIEHBI MEPIECHIUKYIISPHI.
CocTaBUTh YpaBHEHHUE MJIOCKOCTH, TIPOXOIAIICH Yepe3 MX OCHOBAHUSI.
2. CocTaBUTh ypaBHCHHME IUIOCKOCTH, mpoxojsiied deped Touky (1;1;-2) wu
x-1 y-3 z
npsMyr0 ——=2——-=2,
2 1 5

3. BeruncnuTh 00bEM MUpaMuUbl, OTPAHUYEHHON MIIOCKOCTBIO 2X —3y + 62 —12=0

N KOOPpAMHATHBIMH IINIOCKOCTAMMU.

Bapuant Ne 29

1. CocTraBuTh ypaBHEHHE IUIOCKOCTH, mpoxoasiiei uyepe3 touky A(5;4;3) u

OTCEKaIoIlel paBHbIE OTPE3KU HA OCAX KOOPAUHAT.

2. HaliTn ypaBHEHUE IUIOCKOCTH, IPOXOAALIEN Uepe3 MPSAMYIO {3)( ~ly+2-5=0
X+2y—-2+2=0

x-=1 y+2 z-1

1 2 2

3. CocTaBuTh ypaBHEHUE IIOCKOCTH, KOTOPAasi MPOXOAUT uepe3 Touky Mi(2; -3; -4)

[IapajuIeNIbHO MPSAMOU




N OTCCKACT Ha KOOPAMHATHBIX OCAX OTJIMYHBIC OT HYJISI OTPE3KH OAMHAKOBBLIC
BCIINYMHBI (C‘IHTaH Ka)I(,HBIfI OTPC30K HAIIPaBJICHHBIMHA M3 Ha4aJia KOOp,ZII/IHaT).

Bapuant Ne 30
1. CoctaBuTh ypaBHCHHME IUIOCKOCTH, MPOXOMAIICH Yepe3 JUHHIO MEPeCceUCHUs
mwiockocTed X+ Y +52—-1=0, 2x+3y—z+2=0 u uepe3 Touky M(3; 2; 1).

1 1 2

2. Haiitn ypaBHeHMe IUIOCKOCTH, NpOXOAsIlel depes mnpsaMmyro X-1_Yy+2 _z

MePIEeHIUKYISIPHO MIockocth 3X —Y + 22— 2 =0.

3. Haiitu mpoeknuro Toukm C(3, -4;-2) Ha IUIOCKOCTH, MPOXOIAIIYIO dYepe3
X-5 y-6 z+3 x-2 y-6 z+3

13 1 -4 13 1 -4

MnapauiCJIbHBIC IIPAMBIC

Bapuant Ne 31
1. Haiitn ypaBHEHHE IIJIOCKOCTH, MPOXOAAUIEH Yepe3 HAa4aJl0o KOOPAUHAT U 4epes3
toukn P(4;-2;1) u Q(2; 4; 3).
2. Hailtn ypaBHEHUE TJIOCKOCTH, MPOXOASIIECH yepe3 MpIMyo 3x+2y+32-5=0
X+y+z2-4=0
napaienbHo IpaMoit X=y+2z+1=0
2X+y—-32+2=0

Bapuant Ne 32
1. CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOIAIIEH 4Yepe3 JIMHUIO IepeceUeHUs
wiockocTeil  2x—y—-127—-3=0 U 3X+Y—-72—2=0 u nepneHAUKYISIpHOU
IUIOCKOCTH X+ 2y +52—-1=0

2. HaiitTu ypaBHEHHE TIJIOCKOCTH, TPOXOISIICH Yyepe3 npsiMyto
X—2y+3z-1=0
X—y+z+5=0

NEPIEeHIUKYIISIPHO MIOCKOCTH 2X + 2y — 72 +5=0.

Bapuant Ne 33
1. HaiitTi ypaBHEHHE IIJIOCKOCTH, Tpoxojmsiieid uveped toukun A(2;-1;4) wu
B(3; 2; -1) mepneHIuKyIApHO MIOCKOCTH X+ Y +22—3=0 .
2. HaiiTn ypaBHeHUE MIOCKOCTH, MPOXOAIIECH Yepe3 ABE NapalIeIbHbIE NPSIMBIE:

x+2 y-1

Z
4 -1 3

x-1 vy z+1
4

Bapuant Ne 34



1. Haiitm ypaBHeHHWE IUIOCKOCTH, Mpoxozsmed depe3 touku M(3;-1;-5) wu
MEPIEHIUKYISIPHOM TockocTsiM 3X —2Y +2Z+7=0 u 5x—4y+3z+1=0.
2. lana mockocth X+ Y —2Z—6=0 u BHe e¢ Touka M(1; 1; 1). Haittu Touky N

CUMMETPUYHYIO TOYKE M OTHOCHUTENBHO JAHHOM MIIOCKOCTH.

Bapuant Ne 35
1. CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOJIAIIEH 4Yepe3 JIMHUIO IMepeceUeHUs
miockocted X+3Y+52—4=0 u X—y—2z2+7=0 u mapamnenpao ocu Oy.
2. Haiitu ypaBHEHHME TIPOEKUHMH NPSIMOH Xl_l = y;l :; Ha IUIOCKOCTb

X+y+2z-5=0.
NuauBuayaiabHoe 3aganue Ne 3 (KpuBble 2-10 MOPSAAKA)

Bapuant Ne 1
1. CocTaBuTh ypaBHEHUE oOieit XOp/bl OKpPYXHOCTEH
X*+y®>=16 u (Xx-5)*+y*=9.
2. VYcTaHOBUTb, Kakue JIMHUU OINPEACNAIOTCA CIEAYIOUUMU YpPaBHEHUSMHU.
N300pa3uTth 3TH JIMHUU HA YEPTEXKE

a)y:+%\/16—x2 ; b) y=—§\/9—x2 ;
C) y:—§\/9—x2 ; d) y=+%\/49—x2/

2

3. U3 touku C(L,—10) mnpoBeaeHBI KacaTeNbHBIC K THIEpOOIIE %—3—2:1.

CocTaBUTh ypaBHEHUE XOP/bl, COCTUHSIONIEH TOUYKH KaCaHUS.

4. CocraBuTh ypaBHEHMsI KacaTelbHBIX K mapabone Y’ = 36X, IpOBENEHHBIX M3
TOuku A(2; 9).

Bapuant Ne 2

y 2,2
1. Haiith MHOXeCTBO cepemuHBl Xopa okpyxkHocTH X  +Y° =4(y+1),

IMPOBCACHHBIX YCPC3 HAYaJI0 KOOPpJAHUHAT.
2 2

X
2. Boruucnuth paccrosaue ot ¢okyca F(C;0) smmunca —+y— =1 no
a® b’
OJTHOCTOPOHHEH ¢ 3TUM (POKYCOM JUPEKTPUCHL.
3. CocTaBuTh ypaBHEHHE KacaTelbHOM K rumepbone X° —Yy* =16, npoBeaeHHBIX

u3 Touku A(-1; -7).



4. K napaGone Yy’ =2pX IpoBeaeHa KacarenbHas. J[0Ka3aTh, YTO BEPLIMHA DTOM

napabosIbl JIEKHUT MOCEpeIHE MEXY TOUKOHN IepeceueHus] KacaTeabHOM C OChIO
OX ¥ npoeKkuren TOYKu Kacanus Ha ock OX.

Bapuant Ne 3
1.CocTaButh YpaBHEHHE KacaTeIbHBIX K OKPYKHOCTH

(x—3)* +(y+2)* =25 , mpoBeleHHBIX B TOYKAX I[IEPECCUCHUS OKPYKHOCTH C
npsamoii X—Yy+2=0,

2 2
2. Yepes dokyc smumnca X Y _1 mpoBegeH HepHEHAMKYNISpP K €ro OOIBIION
25 1

ocu. OnpenenuTh pacCTOAHUSA OT TOYEK MEPECEUEHHs 3TOrO MEPICHIUKYIApa C
AILTUIICOM J10 (DOKYCOB.

X2 2
3. CocTaBUTh ypaBHEHHS KacaTelbHBIX K TUIepOoIie 1 —é =1, mapamienbHbIX
npsamoii 10X -3y +9=0.

4. U3 Touku A(5; 9) npoBeneHsl KacartenbHble K napadone Y’ =5X. CocraButh

YPaBHCHHUC XOPAbI, COGIII/IHHI-OIHeﬁ TOYKH KaCaHU:.

Bapuant Ne 4
1.CocTaBUTh ypaBHEHHE OKPY)KHOCTH, mpoxosiei yepe3 Toukn A(L2); B(0;—1);
C(-30).

2. DKCIEHTPUCUTET JIUIUIICA € = 3’ dbokanpHBIN paanyc ToOuku M 3IIUIIca paBeH

10. BpryuiciuTh paccTossHUE OT TOYKM M /10 OJHOCTOPOHHEH C ATUM (POKycoM

JTUPEKTPUCHI.
X2 yZ

3. Ha runepboie >4 18 =1 wHallTh TOUKy, Onwxkailmryro K MNOpIMOKN

3x+2y+1=0.

4. YcTaHOBUTD, UTO KaX/10€ U3 CIEIYIOIIUX YpaBHEHHUI ompenenser napadoiy, u
HalTU KOOPJMHATHI €€ BEPIUUHBI 4 U BEIMYUHY [TapaMeTpa p:

1.,
a) y=—X" +X+2;
)Y=7
b) y=4x* -8x+7;

C) y:—%x2+2x—7

Bapuant Ne §



1.CocTaBuTh ypaBHEHUE OKPYXKHOCTH, mpoxosiiei uepe3 Touku A(5,0); B(L4),

€CIIA €€ LIEHTP JICKUT HA IpsAMOr X+ Y -3=0.
2. BpUMCINATH TJIOMAh YETHIPEXYTObHUKA, JBE BEPIIMHBI KOTOPOTO JICKAT B
doxycax >mmmnca X* +5y* =20, a 1Be Apyrue COBNAAIOT ¢ KOHIAMU €r0 MaJloi

OCH.
3. CoctaBuTh ypaBHEHHE TUIEPOONBI, (POKYChI KOTOPOW PACIONOKEHBI HA OCH
abcLKCC CHMMETPHUYHO OTHOCUTEIBHO Hayajaa KOOPAWHAT, 3Has, KPOME TOr0, YTO

paccrosiHue Mexay pokycaMu 2¢=6 U IKCIIEHTPUCUTET € = >

4. CocTaBUTh ypaBHEHHE Mapaboibl, eciiu aanbl ee hokyc F(4; 3) u aupexrpuca
X-5=0.

Bapuant Ne 6
1.Halitu yrom MeXay paiuycaMH OKPYXHOCTH X' +Yy’ +4x—6y=0
IPOBEJCHHBIMU B TOUKH €€ nepecedeHus ¢ ocbio OY .

2. Jlan snmmne 9x° +25y? = 225, Haiitu ero nomyocu, (OKyChI, SKCLIEHTPUCHUTET,

YpaBHEHUS AUPEKTPUC.
3. CocraButh ypaBHEHHE THUNEPOOJIbI, (POKYCHl KOTOPOM pACIIONIONKEHBI HAa OCH
abCIMCC CUMMETPUYHO OTHOCUTEIBHO Hauyaja KOOPJWHAT, 3Has, KpOME TOTO, UTO

PacCTOSTHUE MEXKIY TUPEKTPpUCAMU PABHO 13 U paccTosHhe MeXay (hoKycamu

2c=26.
4. BeiBecTH ycioBue, MpU KoTopoM mpsiMas Y =Kkx+b kacaercs mapaOosbl

y? =2px.

Bapuanrt Ne 7
l.HaiiTu  ypaBHEHHE  OKpPYKHOCTH, CHUMMETPUYHOH C  OKPYKHOCTBIO
X* +y? =2X+4y—4 orHocutensHo npsaMoil X—Yy—3=0.
2. Hdan smmune  9x* +5y? = 45, Haiitu ero moiyocH, (GOKyCBI, SKCLEHTPHUCHUTET,
yPaBHEHUS TUPEKTPHC.
3. CocTaBuTh ypaBHEHHE TMIIEPOOJBI, (POKYCHI KOTOPOM DPAaCIIONOKEHBI Ha OCH
abCcLMCC CMMMETPUYHO OTHOCHMTENILHO Hayajla KOOPAMHAT, 3Has, KPOME TOTO, YTO

8
pacCTOsSIHUE MEXIY TUPEKTPpUCAMU PAaBHO 3 Y SKCIIEHTPUCHUTET ¢ = 3
2

4. CocTaBuTh ypaBHEHHE IIPSAMOM, KOTopas Kacaercs mapabomsl Y’ =8X m

napajuienbHa npsmon  2X+ 2y —3=0.



Bapuant Ne 8

1. CocraBuTh ypaBHEHUE OKPYXHOCTH, ecIu eé HCHTP
AekuT Ha mpsiMort 3X—Y—2=0 ©u OKpYyKXHOCTh MPoxXoauT uepe3 Toukn A(3;1)
u B(-1L3).
2. BblUMCIUTH TUIONIAh YETHIPEXYTOJIbHUKA, JIBE BEPIIMHBI KOTOPOTO JIEkKAT B
dokycax SILIUIICA 9x? +5y* =1,
IIBE JPYTHE JIEXKAT C KOHIIAMH €r0 MaJIOH OCH.
3. BBIUMCIHUTH IUI0MAAb TPEYTOJIbHUKA, 00Pa30BAaHHOTO ACUMIITOTAMH TUTIEPOOIIBI
X2 y2 .

— —=—=1 unpsamoit 9x+2y—-24=0.

4 9
4. CocTaBuTh ypaBHEHHME MNPAMOM, KOTOpas Kacaercs mapaboisl Yy’ =16X u

NEPIICHIUKYIApHA K ipsMont  2X+4y +7 =0.

Bapuant Ne 9
1. CocTaBUTh ypaBHEHHE OKPYKHOCTH, OITUCAHHOM OKOJIO TPEYTrOJbHUKA, CTOPOHBI
KOTOpOTo 3a/1aHbl ypaBHeHUsIMH 9X —2Y —41=0, 7X+4y+7=0, x—-3y+1=0.
2. OnpenenuTh SKCIEHTPUCUTET JJUTUIICA, €CIIA €T0 Mallas OCh BUIHA U3 (POKYCOB
nox yriaom 60°.
3. CocTaBUTh ypaBHEHUE TUNEPOOJBI, (POKYCHI KOTOPOH JekaT Ha OCHU aOCIHCC

CUMMETPUYHO OTHOCHTEIBHO Hadvaia KOOpAWHAT, eciu madbl toukun M, (6,-1),

M, (-8;2/2) rUnepOoIbL.

4. BelYMCIUTh JIMHY CTOPOHBI MPaBWIIbHOTO TpeyroibHuka ABC, BimcanHoro B
napaboiay ¢ mapamMeTpoM P, B MPEANOJOXKEHHH, 4TO A COBNAJACT C BEPIIMHON
napadoJIbl.

Bapuant Ne 10
1. CocTaBUTh ypaBHEHUE XOPJbl OKPY>KHOCTH X*+y? =49 | nenseiics B TOUKe

A(L2) momonam.

2. OnpenenuTb SKCUEHTPUCUTET DIUIUIICA, €CIIU :

OTPE30K MEXTy POKycamMu BUJCH M BEPIIMH MAJIOW OCHU TIOJT IPSIMBIM YTJIOM;
pacCTOSIHME MEXIy IUPEKTpUCAaMU B TpU pa3a OOJbIINE PACCTOSHUS MEKITY
dbokycamu.

3. CocTaBUTh ypaBHEHUE TUNEPOOIBI, (POKYCHI KOTOPOH JiekKaT HAa OCHU aOCIHCC

CUMMCTPUYHO OTHOCHUTCIIbHO Hadajla KOOpJAWHAaT, C€CJIM JaHa TOYKa Ml(— 3;5}



TUnepOobl U ypaBHEHHE TUPEKTpUC X =+ 3

4. ITo3opasnsem! Bam Boinan cuacTiauBbiid Oumet ! 3amanus He Oyner!

Bapuant Ne 11
1. CocTaBuTh ypaBHEHHME JAMAMETPA OKPYKHOCTH X +Yy’ +4Xx—-6y—-17=0

NEPIEHIUKYIAPHOTO K mpsiMoit 5X+ 2y —13=0.

2 2
2. CocTaBUTH YpPpaBHCHUA KaCaTCIbHBLIX K J3JUIUIICY X7+2L =1, HapalICIbHBIX
5

npsAMON 3x +2y +7=0.
3. YcraHoBUTh, Kakas JIMHUS ONPEAENAETCS YPaBHEHHEM y = —1+ % X2 —4x-5.

N300pa3uth €€ Ha YepTexe.
4. Hamucate ypaBHEHHE Mapaboibl, €CIM WU3BECTHO, YTO OHA IMPOXOIUT dYepe3

Toukn nepecedeHus npaMoi X+Y =0 wu oxpyxmoctm X' +y’—4x=0 u

CUMMETPHUYHA OTHOCUTEIbHO ocu OX.

Bapuant Ne 12
1. OnpenenuTh, IPU KaKUX 3HAUYCHHUSX YTII0BOro Ko3dduimenta k npsimoit Y = kx

nepecekaeT OKpyKHOCTh X’ +Yy* —10X +16 = 0, kacaercs €€, IPOXOJUT BHE €&.
2. Yepes ¢okyc F snnunca mpoBeieH NEPHEHAUKYISAp K ero 0oibIioi ocu (cMm.
puc.). Onpenenurs, MPpU KaKOM 3HAYCHUH SKCIICHTPUCUTETA dJTnrca oTpe3ku AB

u OC OyayT nmapaieiabHbl.
¥

%N
N

3. YcTaHOBUTh, Kakas JMHHUS OINpeAeNsieTcsl ypaBHEHHEM X=9-2./y’+4y+8.

N3006pa3uth e€ Ha YepTexe.
4. lansl BepimHa napadonsl A(6; -3) U ypaBHEHHE €€ JUPEKTPUCH 3x —5y +1=0.

Haiitu gokyc F aToit mapabonbl.

Bapuant Ne 13
1. YcTaHOBUTH, KaKUE JIMHUH OMPEICIISIOTCS CICIYIONTUMU YPAaBHCHHUSIMH,
nU300pa3uTh HA PUCYHKE:

a)y=+v/9 - x? b) y=-—v25-x?



C)y=—/4-y? d) x=+,/16-y?

X
2. CocraBuTh  ypaBHEHHS  KacaT€lIbHbIX K  DJUIMICY E—k?:l,

NEePHeHANKYIAPHBIX K npaMont 3X+2y+7 =0,
3. JlaHo ypaBHEHHE pPaBHOCTOPOHHEH rumepOonsl X° — Yy’ =a’. Haiitu ee

ypaBHEHHUE B HOBOM CHUCTEME, PUHSB 32 OCH KOOPJIMHAT €€ ACUMITTOTHI.
4. OnpenenuTs mIon@aab TPEYroabHUKA, Y KOTOPOTO OJIHA BEPUIMHA MPUHAIICKUAT
nupekTprce mapabonsl Y? =4X, a ABe JApyrHe CIy)KaT KOHIAMH  XOpJpbL,

npoxonsmend depe3 (okyc, mepneHAuKyIsipHO ocu OX.

Bapuant Ne 14
1. OHpCI[GJ'II/ITB YPaBHCHHC JIMHUU LHCHTPOB OKpYH(HOCTGﬁ, 3a1aHHBIX
YPaBHEHUSIMH:
a)(x=3)+y*=9u (x+2)*+(y-1) =1
b)x* +y> —4x+6y=0 u x*+y?—-6x=0

2. CocTaBuUTh KAHOHUYECKOE YpaBHEHHUE DILIUIICA, €CJIM €ro Majas OChb paBHa 16, a
AKCIICHTPUCUTET € = c

3. CoctaBUTh ypaBHEHHE TUIEPOOIBI, (POKYCHI KOTOPOM JIeKaT Ha OCU aOCIHCC
CUMMETPUYHO OTHOCHTEIBHO Hadaia KOOpAuHAT, eciu madbl toukun M, (6,-1),

M, (-8;2/2) rUnepOOoJIbL.

4. Ha mapaGone y* =16X Haiiti TO4KH, (OKAIBHBIA paInyC KOTOPHIX paBeH 13.

Bapuant Ne 15
1.Hammucath ypaBHEHHME OKpYKHOCTH paguyca R = V5 , Kacamuuxcs MNpsMOu
X—2y—1=0 B Touke M(31) .

2. CocTaBUTh KaHOHHUYECKOEC YPAaBHCHHUC OJUIMIICA, CCIIM PaACCTOAHHUEC MCKIAY

(dbokycamu paBHO 6, a pacCTOSTHUE MEXIY AUPEKTPUCAMH PABHO 3

2 2

y

X
3. @okychl THIEPOOIIBI COBMANAIOT ¢ (POKycaMu AJUIUIICA %6 + ry =1. CocTaBUTH

ypaBHEHHE TUIIEPOOIIBI, ECIIH €€ dKCIeHTpucHuTer € = 2.
4. Ha mapabone Y’ =12X mHaiitu Touky, (OKambHEIH paamyc KOTOpOH paBeH
9.



Bapuant Ne 16
1. Kakue u3 ypaBHEHUM ONPEACsIOT OKPYKHOCTD:
X*+y?—-2x+4y-20=0,
X*+y2+6x—-4y-14=0,
X*+y?+4x-2y+5=0.

1
2. 9KCH€HTpI/ICI/IT€T 3JJIUIIca € = g, OHCHTP €ro COBIIAACT C HAa4aJIOM KOOPJIHHAT,

OJlHa W3 JUPEKTPHUC 3ajlaHa ypaBHEHHWEM X =16. Boluuciauth paccrosiHue OT
Touku M; sumrnca c¢ alcruccoit, paBHOW -4, M0 (oKyca, OTHOCTOPOHHETO C
JAHHOU JUPEKTPUCOU.

3. CoctaBuTh ypaBHEHUE ruUnepOo0bl, (POKYChl KOTOPOIrO PaCIOJIOKEHBI HAa OCH
OpJIMHAT CUMMETPUYHO OTHOCUTEIIPHO Hayajaa KOOpAWHAT, 3Has, KPOME TOr0, YTO

7
PaCCTOAHUC MCIKAY AUPCKTpUCAMH PABHO 7 M DKCLCHPHUCHUTCT € = g .

4. MocroBas apka umeer ¢opMy mnapabosnbl. OnpeaenuTs nNapaMmerp ITOU
napaloiibl, 3Has, YTO MPOJET apKu paBeH 24 m U BBICOTHI 6 M.

Bapuant Ne 17
1. CoctaBuTh ypaBHEHHE OKPYX HOCTH, €CIA €€ LEHTP COBHANAET C TOYKOU
C@,-1), u npssmas 5X —12y +9 =0 sBnseTCcs KacaTSIIBHON K OKPY>KHOCTH.

2. 9KCHCHTpI/ICI/IT€T AJIIUIIca € = g, LHEHTP €TI0 COBIAAAacT C HA4YaJIOM KOOPAWHAT,

omuH u3 (okycoB (-2; 0). Beramcnute paccrosiHue OT TOYKM Mj ayumrca ¢
abcIuccoi, paBHOM 2, 10 JUPEKTPUCHI, OTHOCTOPOHHEH C TaHHBIM (POKYCOM.

3. Jokaszath, 4YTO MPOU3BEACHHE PACCTOSHUN OT JOOOH TOUKH TUIEPOOIIBI
2 2 .. 282

X _ Y _1 10 AByX €& aCHMITOT eCTh BeIMYKMHA IOCTOSIHHAS, paBHass &b’ |

a® b’ a’ +b?

4. CocTtaBUTh ypaBHEHHE mapaboibl, ecii aanbl ee hokyc F(4; 3) u aupexrtpuca

y+1=0.

Bapuant Ne 18
1.CocTaBuTh ypaBHEHHE OKPY)XHOCTH, €CIH €€ IICHTP COBIATacT C Ha4YaJIoM
KoopauHat, ¥ npsmas 3X —4y + 20 = 0 sBisieTcs KacaTeaIbHON K OKPYKHOCTH.

2. CocTtaBUTh KaHOHHUYECKOE YPaBHCHHC JJUIMUIICA, €CJIUW PACCTOAHUEC MCEKAY €ro

JTUPEKTPUCAMU PABHO 5, M paccTosiHUE MexXay (oKycaMu paBHO 4.

2 2

y

X .
3. Jokazarb, 4TO paccTrosiHue OT (okyca runepoosbl ?‘le no eé

ACHMIITOTHI paBHO D .



4. Tlog xakuM YIJIOM K TOPU3OHTY OpOIIeH KaMeHb, KOTOPBIA, IBUTAsCh IO
napabosie, yuien Ha paccrossHue 24.m OT  HaAuyaldbHOIO  IOJIOXKEHUS.
Onpenenuts  mapamMeTp  TPAaeKTOpUH,  3HAs, 4YTO HauOoJblIAs BHICOTA,
JOCTUTHYTasi KAMHEM, 6 M.

Bapuant Ne 19
1. CocTtaBUTh ypaBHEHHE OKPYKHOCTH, KOTOpasi WMeEET IICHTP Ha MPsIMOK
2X+Yy =0, xacaercs npsimpix 4X -3y +10=0 u 4x-3y—-30=0.

2. BeiBecTn ycioBue, NMpPU KOTOpOM TMpsiMast Y =KX+M KacaeTcst dJuturca

—+y——1.

3. Jlokasate, uro ypaBHeHuH 16X° —9y?—64x—-54y—-161=0  omnpexmenser

runepbosry, Haiitm kKoopauHaThl e 1meHtpa C, MOIYOCH, SKCICHTPHUCHTET,
ypaBHCHHSI ACUMIITOT U YPaBHEHHS JUPEKTPHC.
4. BpIBecTH yCJIOBHE, NMpU KoTopoMm mpsimMast Y =kx+Db kacaercs mapaboiisl

y? =2px.

Bapuant Ne 20
1. CocraBuTh ypaBHCHHE OKPYXHOCTH, KACAIOMICHCS MapaJUICIbHBIX MPSIMBIX
2X+Yy—-5=0 u 2X+y+15=0, npuuem oxHOM ux HUX B Touke A(21).
2
X

2. N3 Touku A[le(,)gj IIPOBEJICHBl KAaCaTEJIbHBIE K JJUIUICY E+_:1

CocTaBuTh UX ypaBHEHHS.

5
3. OmnpenenuTh, IpU KaKUX 3HAYEHUAX M mpsaMas Y :EX+m IepeceKacT

2 2
runepooITy X % =1, kacaetcs e€, MPOXOAUT BHE TUTIEPOOJIBI.
4. CtampHOHN TpOC TOJBEIICH 3a JIBa KOHIA; TOYKH KPETUICHHS PacIoIOKEHBI Ha
OJIMHAKOBOW BBICOTE;, PACCTOSHHUE MEXTy HUMH paBHO 20 cm. Benwumna ero
nmporuda Ha PacCTOSIHUU 2 M OT TOYKHU KPEIJICHUS, CYUTAs 110 TOPU3OHTAIN, PaBHA
14,4 cm. OnpenenuTh BETUYUHY MPOTHOa ITOTO TPOCa B CEPEIMHE MEKTY TOUKAMU
KpeIUIeHUs, TPUOTMKEHHO CUUTAs!, 9TO TPOC uMeeT hopMy Ayru mapadosibl.

Bapuant Ne 21
1.CocTaBUTh ypaBHEHUE OKPYKHOCTH, mpoxoasiiei yepe3 Toukn A(L1), B(L-1)

C(2:0)



2 2

y

X
2. OHpGI[eJII/ITI) TOYKH 3JIJIMIICA mﬂ-% =1, PaCcCTOAHUC KOTOPBIX OO ITPaBOIO

dbokyca paBHo 14.

2 y2

X .
3. IlpoBectn KacaTelnbHble K THUIepOoIIe 6 8 =1 mnapamnenbHO NPAMOU
2X+4y —5=0 u BEIYUCIUTH paccTosiHUE 0 MEXTy HUMHU.

4. VI3 Toukn P(-3; 12) npoBeneHsl KacaTenbHble K mapabosue Y = 10X . Beraucnants

PaCCTOAHUC d or Touku P A0 XOpJblI Hapa60JH>I, COGI[HHSII-OHIGﬁ TOYKH KaCaHMH:I.

Bapuant Ne 22
1. Onpenenuts AaMHY X0pasl okpykHOCTH (X —2)° + (y —4)? =10, nenameiics B
touke A(1; 2) nononam.
2. CocTaBUTh ypaBHEHHE 3JUIHIICA, (POKYChI KOTOPOTO JIGKAT Ha OCH OpPJHMHAT
CUMMETPUYHO Hayajga KOOpAMHAT, 3Hasg YTO €ro Majas och paBHa 16, a

DKCUECHTPUCUTET € = g .

2 2

y

3. Haittu Touky nepeceuenus npsimoit 2X — Yy —10 =0 u runepOonb )2(—0 r =1

4. TlposecTw KacaTenbHyl0 K mapabone Y’ =12X mapaulenbHO —IPAMOIA
3X —2y +30 =0wu BeIUUCIUTH paccTosiHUE O MEXIY TON KacaTeabHOH M JTaHHOMN

MIPSMOM.

Bapuant Ne 23
1. CocTaBuTh ypaBHEHHE KacaTeJIbHOW K okpyxkHocTH (X+2)* +(y—3)°=25 B
touke A(-5; 7).
2. Haittu Toukm mnepeceuenuss mnpsmor  3X+10y—-25=0 w  osmunca

2 2

X_+y_ =1
25 4
XZ y2
3. U3 Toukm P(L-5) mnpoBemeHsl KacaTelbHbIE K rurepOose ?—?:1

Beruncouth paccrossae 0 0T TOYKH P 10 XOpAbl TUIEPOOIIbI, COCAMHSIOMIEH
TOYKHU KAaCaHHS.

4. Ha mnapabone Yy’ =64X Halitmu TOuKy M), OMmKalIIyl0 K PAMON

4x+ 3y —14 =0, u BEIUMCIUTE paccTosiHUE 0 OT TOUKH M; 10 STOU TPSIMOH.

Bapuant Ne 24



1. CocraBuTh ypaBHeHHME auamerpa OKpyxkHoctH (X—2)°+(y+1)* =16,
HPOXO/ISIIETO Yepe3 CEPEMHY XOPIbl, OTCeKaeMoi Ha npsimoii X —2y —3=0.
2. Haiity Touku nepecedenus npsaMoi X +2y—7 =0 usmmmca X +4y? =25,

3. CocTaBUTh ypaBHEHHE TUIEPOOIBI, (POKYCHI KOTOpPOH JIeKaT HAa OCHU aOCITHCC
CUMMETPHYHO OTHOCHTEIBHO Hayala KOOpAHMHAT, eciau JaHbl Toukn M, (6;-1),

M, (—8;2~/2) runepGousL.

4. JlokazaTh, 4TO JBE MapadOJbl, UMCIOIIYI0 OOIIyH0 OCh M 0O0muii ¢Gokyc,
PacCTONOKEHHBIA MEX]Ty €€ BEpIIMHAMU, TIEPECEKAIOTCS IO/ MPSMBIM YTIIOM.

Bapuant Ne 25
1. CocrtaBuTh ypaBHEHHE OKpPYXKHOCTH, KOTOpass, HUMe€s LEHTP Ha NpSIMOHN
2x+Yy =0, kacaercs npsameix 4x—3y+10=0, 4x—-3y-30=0.

y

X2
2. Yepes ¢okyc siurica 2_5+E =1 mpoBeneH MepIeHIUKYISP K ero OOIBIIoN

2

OCH. OHpGIIeJII/ITL PaCCTOAHUA OT TOYCK IICPCCCUCHHUA ITOI0 IICPIICHAUKYJIAPA C

AILTUTICOM 0 (HDOKYCOB.
2 2

y

X
3. CocTaBUTh YPaBHCHHUA KaCaTCIIbHBIX K FHH€p6OJI€ E - a 21, IMapaJuICIIbHBIX

npamoii 10X -3y +9=0.
4. Ha napa6one Yy’ =12X maiitu Touky, (hOKaIbHBIA pajdyc KOTOpOil paBeH
9.

Bapuant Ne 26

1. Omnpegenuth, Kak pacrojio)KeHa MpsMas OTHOCUTEIBHO OKPYXHOCTH
(mepecekaeT JiM, KacaeTcsi WM MPOXOJIUT BHE €€), €CIU MpsiMas U OKPYXKHOCTh
3aJ1aHbI CJIICAYIOINUMHU YPABHCHHUAMMU
y=Xx+10, x*+y?’-1=0,
y=2Xx-3, x*+y’-3x+2y-3=0,

1 1 2 2
yZEX_E' X°+y —-8y+2y+12=0.

2 2

2y

X
2. CocTaBUTh YpaBHEHHUS KacCaTEIbHBIX K DIJUIUAICY E+?:1’ rapaieIbHbIX

npamoit 3X+2y+7 =0,
3. CocTaBuTh ypaBHEHHE KacaTelbHOM K rumepbone X° —Yy* =16, npoBeneHHbIX

u3 Touku A(-1; -7).
4. YCTaHOBHTH, YTO KaXI0€ U3 CICAYIOIINX YPaBHEHHUH onpenersieT napadoy, u



HalTH KOOPJMHATHI €€ BEPIUUHBI 4 U BEIMYUHY [TapaMeTpa p:

a) y:%x2+x+2; b) y=4x*-8x+7;¢) y:—%x2+2x—7

Bapuant Ne 27
1. CocraBuTh ypaBHEHHsI KacaTelbHBIX K OKpyxkHocTH (X—3)% +(y+2)? =25,

IPOBEJCHHBIX B TOYKAX IIEPECEUEHMs] OKpyxkHOCcTH ¢ mpamoii X—Y+2=0,

2 2
2. U3 Toukm A(%gj IIPOBEACHBl KAacaTEIbHBIE K JJUIUIICY 2—0+y€:1.

CocTaBuTh UX ypaBHEHUS.
3. CocTaBUTh ypaBHEHHE TUIEPOOJbI, (POKYCHI KOTOPOH JIeKaT Ha OCHU aOCIUCC
CHMMETPHYHO OTHOCHTEIBHO Hayala KOOpAHWHAT, eciau maHbl Touku M, (6;-1),

M, (—8;2+/2) TUIIepOOJIBI.

4. Ha mnapabone y? =64X  Haiitu TOUKy M, Ommkalmyr K OpsIMOM

4X + 3y —14 =0, u BeruncauTs paccrosaue d oT TOUKH M) 10 STOM IPAMOIA.

Bapuant Ne 28
1. CocraBuTh ypaBHEHHE OKPYKHOCTH, Mpoxoismieii depe3 Toukun  A(L2),

B(0;-1) C(-3,0).

X
2. Beruucouth paccrosaue ot (okyca F(C;0) smmunca —2+y—:l 10
a® b’

OJIHOCTOPOHHEH C 3TUM (POKYCOM AUPEKTPUCHI.
X2 y2
3. CocTaBUTh ypaBHEHHS KacaTelbHBIX K THMepOoie — Yy =1, mapasienbHbIX
npsamoii 10X -3y +9=0.
2 o
4. TlposecTn KacaTenbHylo K mapabone Y =12X mnapamiensHo npamoii
3X—2y+30=0 wu Beruncouts paccrosaue o Mexmy >Tol KacaTelbHOH U

JTAHHOM IIPSMOM.

Bapuanrt Ne 29
1. CocraButh ypaBHeHHme OOmEeH XOopAbl OKpyxHocTeilr X’ +Yy? =16  wu
(x=5)°*+y*=9.,
2. CoCTaBUTh KAaHOHMYECKOE YPABHEHME OJJUIUIICA, €CIM PACCTOSHHE MEXKIY

50
dbokycamu paBHO 6, a pacCTOSTHUE MEXIY AUPEKTPUCAMH PABHO 3



3. CocTaBuTh ypaBHEHHE THUNEPOOIBI, (POKYCHI KOTOPOTO PACIONOKEHBI HA OCH

opanHaT CUMMCTPHUYHO OTHOCHUTCIIbHO Hadadjla KOOpAMWHAT, 3HAad, KPpOMEC TOTO, 4YTO

PaCCTOAHUC MCIKAY AUPCKTpUCAMHU PABHO 7 M DKCLCHPHUCHUTET € = g .

4. Ha mapaGoine y? =16X wuaiiti TOUKH, (doxanbHBIN pagryc KOTOPBIX paBeH 13.

IX. ®OHJ ONEHOYHBIX CPEACTB

No | Kontponupyembie Konpl u sTamnst O1ieHOYHbIE CPEACTBA
/11 pa3nensl / TeMbl dbopmMupoBaHUs TeKyILHii IPOMESKYTOUHAS
JUCHUTUIUHBI KOMITETEHIINI KOHTPOIIb arTecTanus
1 EBkiuioBs YK-1 3Haer T1P2 Ok3ameH, Bonpock! 1-65
IIPOCTpaHCTBa U UX OIIK-1 KOHTPOJIbHAA 10 TEMC
MTOATIPOCTPAHCTBA. IK-1 pabora
MeTton koopauHAT
Vmeer I1P12
Brnaneer | momamaue
3a/IaHus
2 Kpussie n YK-1 3Haer I1P2 Dx3ameH, Bonpocsl 1-25
MTOBEPXHOCTH B OIIK-1 KOHTPOJIbHAS 10 TeMe
€BKJIUJ0BOM IK-1 pa6ora
NPOCTPAHCTBE Vmeer | TIP12
Bnageer | nomaniaue
3a/1aHUS
3 DJeMeHTEHI YK-1 3Haet I1P2 DK3aMeH, BOIpock! |-
TOIIOJIOINH OIIK-1 KOHTpOJIbHAs 52 o Teme
TK-1 paborta
Ywmeer T1P12
Brnaneer | momamame
3a/1aHUS
4 BekTopHsie mouts, YK-1 3Haer I1P2 DK3aMeH, BOnpocsI 1-
TCH30PbI U OHK-l KQHTpoﬂbHag 20 o Teme
muddepenumansusie | [1K-1 pabora
(bopmer Vmeer | IIP12
Bnaneer | nomantaue
3a/1aHUs
IIIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIIUI
Kon u Jrtansl GopMHPOBAHUA KpUTEpHUHU MoKa3areju oas
(opmysmpoBka | KOMNETEHIHH bl
KOMIIeTeHIIUH
VK-1. CriocoGen | 3HaeT 3HaeT 3HaHue CIIOCOOHOCTh 61-75
OCYIIECTRIIATS (Hf)pOFOB MIPUHLUIIB MIPUHLUIIOB HalTH UCTOYHUKHU
TOHCK, BIN cbopa, orbopa | coopa, orbopau | uHpopMaIH
KPUTHYICCKHi YpOBEHB) | 1 00001IeHHS | 0000IICHUS




aHaAJIN3 U CUHTE3 uHpopmanuu. | HHGOpPMAITUU
nH(popManuu,
MIPUMCHSITh
CUCTEMHBII Ymeer Ymenue CrniocobHOCTB 76-85
MOAXOJ AJIs COOTHOCHUTH COOTHOCHUTH COOTHECTH
pelieHus pPa3HOPOJHBIE | Pa3HOPOJIHBIC pa3HOPO/IHBIE
MTOCTABIIEHHBIX SIBIICHUS U | SIBJICHUS H SBIICHUS U
3aza4 yMeer CUCTEeMATH3UpP | CUCTEeMATHU3MPOBA | CUCTEMAaTHU3HPOBAT
(npoxBu | OBaTh HX B | Th UX B PAMKax b UX B paMKax
HYTBIH) | PaMKax n30paHHBIX BUJIOB | N30paHHBIX BHJIOB
N30paHHBIX npodeccuoHabH | TPO(eCCHOHATILHO
BUJIOB OH AEATENBbHOCTH. | U IEATENBHOCTH
npogeccuoHal
bHOU
JIESITEIbHOCTH.
Nmeer Hanwawne CrniocobHOCTB 86-
MPAKTUYECKUH | MPAKTHYECKOTO MIPaKTUYECKH 100
OIIBIT Pa0OTHI C | OMNbITa paOOTHI C | IPUMEHUTH OIBIT
uHpopManoH | MHPOPMAIMOHHBI | PabOTHI C
piajeer | HbIMH MU UCTOYHUKAMH, | HH(HOPMAIMOHHBIM
(BBICOKH | UCTOUHUKAMH, | OIIBIT HAYYHOIO U UCTOYHHKAMH,
i) OTIBIT MTOVCKA, CO3JIaHUS | OTBIT HAYYHOTO
HAyYHOTO Hay4YHBIX MOKCKA, CO3JJaHUs
TIOWCKa, TEKCTOB. HAyYHBIX TCKCTOB.
CO3/IaHUSA
HAyYHBIX
TEKCTOB.
OCHOBHBIE 3Hanue CII0COOHOCTE maTe | 61-75
TTOHATHSA U | ompenencHun, onpeacacHus
MHCTPYMCHTBI OCHOBHBIX OCHOBHBIX MTOHATHI
3HAeT TCOMETPHM M | nopgruii r€OMETPHHU U
(moporos TOTIOTIOTHH, TCOMETPHUH U TOIIOJIOTHH,
OIK -1 BIiT Eom, HMECTO X rononornu; peliaTh THITOBbIE
Cnocoben YPOBEHB) | \arematuecko ajatu.
MIPUMCHSIT i mayke, B
bynnamenTanbHbI MPUIIOKEHUS K
€ 3HaHus, €CTECTBEHHBIM
IOJIYYCHHELIC B HayKaM.
obmactu IPUMEHSATH VMeHue CIIOCOOHOCTH 76-85
MaTEMATHYCCKUX IIOJTYYCHHBIC NIPUMEHATh CaMOCTOSTEIILHO
u (W1H) SHaHWA A | oy4eHHbIe U3YUYUTh
CCTCCTBEHHBIX PCIICHHS 3HAHUS JUTSL | 0KA3aTelIbCTBO
HayK, 1 MATEMATHECCKI | o1 repng FEOMETPUYECKUX U
HCIIOIB30BATE UX | yMeeT X M | MaTeMaTHUECKUX | TONONOrHYECKUX
B (mponBu peniobsonath 3a1a4 TEOpPEM
TCOMCTPHUICCKHU ’
H};)O(bCCCI/IOHaJIBH HYTHIH) |3 sspc
O IS TEIIBHOCTH CHMBOIHKY TIpH
MIOCTPOEHUU
MOJEIIEH;
IIPUMCHATH
METOJIBI

TCOMCTPpHUUN )48




TOIIOJIOTHH.

I'eomerpuyecku | BoaneHue CnocoOHOCTh 86-
MU 1 reOMEeTPHYECKUM | yBepeHHo Biagets | 100
TOTOJIOTHICCKA | 1 T€OMETPUUYCCKUMHU
prageer | (A METOMAMI | 1oooruyeckuM | U
(BBICOKH PCILICHUA 1 METOJIaMH TOIOJIOTHYECKUMH
N Hay4YHBIX, B TOM
1) anese pelnieHus MaTeMaTHYECKUMH,
IpHIIATHBIX THTIOBBIX 337121 | METONAMH
337181 MaTEMaTHKHU U €€ | PEIICHUs] TUTIOBBIX
MIPUIIOKECHUN 3a7a4 MaTCMaTHKH
1 €€ NPUIIOKEHUI
O6namgaer 3HaHUEe CrocoO6HOCTE 61-75
0a30BbIMU OCHOBHBIX ¢dbopMynupoBaTh
3HAHUSIMH, 3aKOHOB OCHOBHBIE 3aKOHBI
3HAET MOJIYYCHHBIMH | €CTECTBCHHOHAYY | €CTECTBCHHOHAYYH
(moporos | B 00J1aCTH | HBIX BIX
B MaTeMaThyeck | (MareMaTH4ecKuX | (MaTeMaTH4YeCKHX)
YpOBEHB) | UIX © (WIM) | ) AMCUMILTUH U UX | TUCIUIUIMH U UX
€CTECTBCHHBIX | pOJIU B pois B
HayK. npodecCuoHaIbH | TPO(EeCCHOHATILHO
O ICATCILHOCTH. | M ACITEIBHOCTH.
Ymeer VYmenue CIIOCOOHOCTH 76-85
HCITOJIb30BaTh | MCIIOJIb30BaTh MIPUMCHSITh
[IK-1 Croco6en ux B | MaTeMaTHYECKHI | U3yUCHHbBIE
JIEMOHCTPHUPOBATH HpO(l)eCCI/IOHaJ'I SA3BIK U MCTOJbI pCHICHUA
0a30BbLIE 3HAHUA bHOU CHUMBOJIUKY ITpU JIA
MaTeEMaATHYECKUX ymeer JACATCIIbHOCTH. IMOCTPOCHHU HECTAaHJApPTHOI'O
¥ eCTECTBEHHBIX S;li zf[;)ﬂ Mojtereit peleHus
HayK, MTOCTaBJICHHBIX
porpaMMHpOBaH 3a1a4
ust U - CIOCOOHOCTH
MH(OPMAaLIMOHHBI 000CHOBATH
X TEXHOJIOTHH BBHIOPAHHBIN METOJT
pelieHus
HNmeer HaBeIKM | BianeHue CII0co0HOCTE Oeriio | 86-
BbIOOpa HaBbIKaMU Y TOYHO 100
METOJIOB BEIOOpA METOJIOB | IPUMECHSITH
pelieHus pelieHus 3a1a4 TEPMHHOJIOTHYECKH
BiIazeer | 3a1ad npodecCuoHaIBH | ¥ anmapar
(BBICOKH npodeccuoHaln | o JEATENbHOCTH | IPEeIMETHOU
i) BHOU Ha OCHOBE obnactu
JESTENIbHOCTH | TEOPETHUECKHUX HCCJICIOBAHHMS B
Ha OCHOBE | 3HaHHMH. YCTHBIX OTBETaX Ha
TEOPETUYECKHI BOIIPOCHI U B
X 3HAHHH. MHUCHbMEHHBIX

pabotax




Meroanuyeckue peKOMeHAalUH, ONpeiessolue NPpoueaypbl OlleHMBAHUSA
pe3yJbTaTOB OCBOCHHMS THCIUILIUHBI

Texymass arrecraumsi CTYAeHTOB. Tekymias arTecTaius CTYyJICHTOB
MPOBOJIUTCSL B COOTBETCTBHM C JIOKAJIbHBIMM HOpMAaTHUBHbIMHU akTamu JIBOY wu
SIBJIIETCSI 0053aTEILHOM.

Texymast arrecramus mpoBoautTcs B ¢Gopme cobecenoBanusi (YCTHOTO
ompoca) IS TPOBEPKH TEOPETUYECKHX 3HAHWUW, a Takke B (opme 3aruThl
MIPOCKTA, BBHIMIOJHAEMOIO0 B paMKaxX CaMOCTOSATEIBHOM padOThl MapajuiesIbHO C
71a00paTOPHBIMU PabOTaMH M OCYIIECTBIISIETCS BEAYIIUM IPETIO/IaBaTeIIeM.

OOBeKkTamMu OIICHUBAHUS BBHICTYIIAOT:

— CTENeHb YCBOSHMsI TCOPETHMUECKHUX 3HAHWN - OICHUBaeTcs B (opMme
cobece1oBaHUs U KOHTPOJBHBIX paldoT;

— YpOBEHb OBJIQJICHUA TMPAKTUUYECKUMH YMEHHUSIMM M HaBBIKAMH —
OIlCHUBAaeTCS B (opMe 3aluThl HMHANBUIYAIBHOTO 3aJlaHHil  (IIPOCKTOB),
BBITIOJTHSIEMOT'0 B paMKaX J1JaOOpaTOPHBIX.

Kpurepuu oieHKkM YCTHOIO OTBeTa

— 100-85 Gasi0B - eciu OTBET IOKAa3bIBaeT MPOYHBIE 3HAHUS OCHOBHBIX
MPOIICCCOB M3ydaeMOU MPEAMETHON 00JacTH, OTIMYAETCs TITYOUHOUW M TOJHOTOM
PACKpBITUS TEMBI; BJIaJIcHUE TEPMUHOJIOTHUCCKHIM aIlllapaToM; yMEHHUE OOBICHATH
CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHM, JICJIaTh BHIBOJIBI M 00O0OIICHHS, 1aBaTh
apTYMCHTHUPOBAHHBIC OTBETHI, NPHUBOAWTH IIPUMEPHI; CBOOOJHOE BIAJICHHUE
MOHOJIOTUYECKOW peublo, JOTUYHOCTh W TOCJIEN0BATEIbHOCTh OTBETA; YMEHHUE
MPUBOJUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoil 00IaCTH.

— 85-76 6anno0B - OTBET, OOHAPYKMBAIOIIMI MPOYHBIE 3HAHUS OCHOBHBIX
MIPOIICCCOB M3ydaeMOM MPEAMETHOM 00JacTH, OTJIMYAETCs TITYOWHOUW M TOJHOTOM
PACKpBITHS TEMBI; BlIaJlcHUE TEPMUHOJIOTHYSCKUM aImapaToM; yMEHHUE OOBICHATh
CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHM, I€JIaTh BHIBOJBI M 000OIIICHHS, 1aBaTh
apryMEHTHUPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BIIAJCHUE
MOHOJIOTUYECKOW pedblo, JIOTUYHOCTh M TMOCIEI0BaTEIbHOCTh OTBeTa. OgHaKo
JIOITyCKAeTCs OJIHA - IB€ HETOUYHOCTH B OTBETE.

— 75-61 ©0asua - oIleHUBAETCS OTBET, CBUIETEIbCTBYIOIIUNH B OCHOBHOM O
3HAHWM TIPOIIECCOB  W3y4aeMOW  MpeAMETHOW  00JIacTH,  OTIUYAIOIIHICS
HEJOCTATOYHOW TJIyOWHOM M TMOJHOTOM PACKPBITHS TEMbl; 3HAHHUEM OCHOBHBIX
BOIIPOCOB Teopuu; c¢jiabo chOpMUPOBAHHBIMU HaBBIKAMU aHajW3a SIBJICHUH,
MPOIIECCOB, HEIOCTAaTOYHBIM YMEHHEM JlaBaTh apryMEHTHPOBAHHBIC OTBETHI U
MPUBOJUTh MPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BJIAJACHUEM MOHOJIOTHYECKON
pEeYbI0, JOTUYHOCTHIO U TMOCJIEA0BATEILHOCThIO OTBETA. [[omycKaeTcsi HECKOIbKO



OLIMOOK B COAEPKAHUU OTBETA; HEYMEHHE MPUBECTU MPUMEP Pa3BUTHUS CUTYalIUH,
IIPOBECTH CBS3b C APYTUMU aCIEKTaMU U3y4aeMOU 00JIaCTH.

— 60- 0 6amnoB - oTBET, OOHAPY>KUBAIOIINI HE3HAHUE MPOIECCOB U3y4aeMOi
npeaIMeTHOW 00JacTH, OTJIMYAIOIIMHCS HETIIyOOKHM  PacKpbITUEM  TEMBI;
HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH, HECPOPMUPOBAHHBIMH HABBIKAMU
aHalv3a SBJICHUH, MPOLIECCOB; HEYMEHUEM JaBaTh apryMEHTHUPOBAHHBIE OTBETHI,
ClIabbIM BIJIAJICHUEM MOHOJOTHYECKONW peubl0, OTCYTCTBHEM JIOTMYHOCTH MU
HOCJIEA0BAaTENbHOCTH. JloMyCcKaloTCsa cepbe3HbIE OLIMOKM B COAECPKAHUHM OTBETA;
HE3HaHUE COBPEMEHHON POOJIEMaTUKN U3ydaeMoil 001acTu

Kpurepuu oueHky 3HaHMH YMEHUH U HABBIKOB NPH TEKYILIEH PoBepKe
. OueHka yCTHBIX OTBETOB:
Otmerka "OTauuHo"

1. JIa" moJIHBIN ¥ TPaBUIIbHBIA OTBET HA OCHOBE U3YYEHHBIX TECOPHUH.

2. Marepuai NOHAT U U3y4eH.

3. Marepuan HU310KE€H B ONpPENEICHHON JIOTUYECKOW MOCIeI0BaTEeIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSTEIIbHBIN.

Ormerka "Xopomo"

1, 2, 3, 4 — ananornuno orMerke "OTinuHO".

5. lonymiens 2-3 HECYIIECTBEHHBIE OITHOKH, UCITPABICHHBIE 10 TPEOOBAHMUIO
yauTens, Ha0moaaiach "epoxoBaTocTs" B U3JI0KEHUN MaTepUaa.

OT1meTtka "'Ya0BIeTBOPUTENBHO'"

1. VueOHpIii MaTepuana, B OCHOBHOM, H3JIOXKEH II0JJHO, HO IIPH OTOM
JIOTIYIIEHHI 1-2 cymiecTBeHHbIe OMMOKH (HampuMep, HEyMEHHE MPUMEHSITh 3aKOHBI
U TEOPUH K 0OBSICHEHUIO HOBBIX (DaKTOB).

2. OTBeT HEMOJHBIN, XOTS W COOTBETCTBYET TpeOyeMol TiyOWHE, OCTPOCH
HECBSI3HO.

Ormerka "HeynoBiieTBOpUTEIbHO"

1. Hesnanve wivM HEMOHMMaHWE OOJbINEH WM HamOoJiee CYIIECTBEHHOM
yacTh yueOHOro MaTepHara.

2. JlonymieHsl CylIeCTBEHHbIE OIIMOKH, KOTOpPbIE HE HCIPABISAIOTCS MOCIE
YTOYHSIOIIMX BOIMPOCOB, MaTEPHUAIl U3JI0KEH HECBSZHO.

1. Ouenka ymenusi pemarhb 3a/1a4m:
Otmerka "OTauyHo"

1. B pemiennu u 00bsICHEHUH HET OLINOOK.

2. XoJ peuieHust parioHaIbHbIN.

3. Ecnu HeoO6xoauMo, perieHne mporu3BeIeH0 HECKOIbKUMHU CIIOCOOaMH.

4. JlomymieHsl OMMOKHN TI0 HEBHUMATEIBHOCTH (OTOBOPKH, OMTUCKH).



Ormerka "Xopomo"

1. CymiecTBeHHBIX OIIMOOK HET.

2. lonyiieHsl 1-2 HecylieCTBEHHBIC OIMMOKKA WJIM HEMOJIHOE OOBSCHEHHE,
WJIU UCTIOb30BaHue 1 croco0a npu 3a1aHHBIX HECKOJIBKHX.

Ot1meTtka "Y10BJI€TBOPUTEIBHO'"

1. lonymieHo He Oojee OJHOW CYIIECTBEHHOM OIIMOKM, 3alUCH HEIOJHBI,
HETOYHOCTH.

2. Permenue BBITIOTHEHO C OMTMOKAMU B MAaTEMAaTHYECKUX pacyeTax.

OrMmeTka "HeynoBjieTBopurtebHoO"

1. Pemenre oCymiecTBIEHO TOJBKO C TTOMOIIBIO YUUTEIIS.

2. JlonyIeHpl CyIIECTBEHHBIC OITUOKH.

3. Pemenue u 00bsicHEHNE TTIOCTPOSHBI HE BEPHO.
I1l.Onenka nucbMeHHBIX PadoT:

Kpurepun Te xe. M3 OLEHOK 3a KaXIbplii BOIPOC BBIBOAUTCA CPEMHSAA
WUTOTOBAs OICHKA 32 MUCHhbMEHHYIO paloTy.

OueHouHbIe cpecTBA ISl TEKYIIeld aTTecTAlNU

OneHouHblE cpeAcTBa Ui TEKYIIEH aTrTecTallid IOATOTOBIEHBI B BHJE
VWHIUBUIYAIbHBIX JOMAIIHUX 33JaHUM U KOHTPOJIBHBIX pAa0OT MO KaXIOW Teme
(o6pasupl  TunoBeix WMJI3 mpeacTaBineHsl B pasnene VIll. YYEBHO-
METOJIMYECKOE OBECIIEYUEHHME CAMOCTOSTEJIBHON PABOTHI
OBYUAIOIIUXCSA).

IIpome:xkyTouHnass arrectamusi CTyaeHTOB. [IpomexyTouHas arrecranus
CTYJIEHTOB TIPOBOJUTCS B COOTBETCTBUU C JIOKAJbHBIMH HOPMATHUBHBIMU aKTaMH
JIB®Y u sBnsercs o0s3aTeIbHOM.

[To mucrumamHE MPEAYCMOTPEHBI 3a4eT M AK3aMEH, KOTOPBIC MPOBOIATCS B
MUChbMEHHOU (opme.

OneHo4vHblIe cpeacrea aJjist l'IpOMe)KyTO‘IHOﬁ arrecranun

Bonpocsl k 3k3aMeHy (TpeTHH ceMecTp)
CBoiicTBa pacCTOSIHUS, B3AMMHOE PACIIOIOKEHUE TOUYEK Ha npsamoil. OnpeaeneHue
3BKJIMJIOBA IpocTpaHcTBa. [Ipsmble, Tydn, OTPE3KU B €BKIMIOBOM MPOCTPAHCTBE.
Cepenuna otpeska. Pazbuenue npsmoii Ha JiBa Jiyda.
[IpousBeneHue uncia Ha BeKTop. Onucanue npsMo, jJyda, OTPE3Ka C MOMOIIbIO
JTAaHHOM Omlepanni.
[IpousBegeHne uuciaa Ha BEKTOP U cymMa BekTOpoB. CyllleCTBOBAHUE W
€MHCTBEHHOCTb.



w

. IIpoBepka aKCMOM JHMHEHHOr0 NPOCTPAHCTBA [JIsi MHOXECTBA BEKTOPOB C
(uKcrpoBaHHBIM HauanoM. HekoTopble X CleacTBuUsl.

4. CBs3b IOHATUS CYMMBI C ITIOHSITUEM pPaBEHCTBAa BEKTOpOB. HaxoxxneHue cepeauHbl

OTpe3Ka C IOMOIIIbIO BEKTOPHBIX OIEparHi.

o1

. Yroa Mexy npsMbiMu. CBOICTBA OPTOrOHAJIBHBIX MPOEKIUI TOUYEK HA MPSIMbIE B
€BKJIUJIOBOM IPOCTPAHCTBE.

6. JluHeHOCTh MpoeKIK. PaBeHCTBO BEKTOPOB C PAaBHBIMH MPOCKIIHSIMH.

7. CxanspHoe npousseneHre. CBs3b ¢ MPOECKIUEH.

8. VYruel Mexay BekTropamu. OCHOBHbBIE CBOMCTBA.

9. CkanspHoe npousBeaeHre. OCHOBHBIE CBOWCTBA.

10.OcHOBHBIE CBONCTBA PABEHCTBA BEKTOPOB.

11.0Onpenenenns U CBOWCTBa OINepaluid HajJ CBOOOJHBIMM BeKTOpamu. PaBeHcTBa
AB+BC = AC, BA=—A4B.

12.BpipaxeHue yriioB MEXy BEKTOpPaMU U NPSIMBIMHU U PACCTOSHUN MEXAY TOUYKaMU
4yepe3 CKaJIspHbIC TPOU3BEICHUS.

13.OcHOBHBIE CBOWCTBA apaJUIEIbHBIX IIEPEHOCOB TOUEK.

14.0OcHoBHBIE CBOMCTBA NapaieIbHBIX IEPEHOCOB BEKTOPOB.

15.ITapannensHslil nepeHoc npsamoi. CBoiicTBa mapaiesIbHbIX MPSIMBbIX.

16.KonnmHeapHOCTh U IPOMOPIIMOHATFHOCTH BEKTOPOB.

17.BexTopHOE NapaMeTpuYecKOe ypaBHEHHE MPSIMOH, JIyda, OTpE3Ka.

18.JIuneitHbie mpocTpancTBa. [IpocTpaHCcTBO CTPOK JITHHBI N.

19.JIuneinble KOMOMHAIIMH, TUHENHAS 3aBUCUMOCTD U JIMHEHHAS HE3aBUCHUMOCTb.

20.ITognpocTpaHcTBa JMHEHHOTO MpOCTpaHCTBa. [loAnpocTpaHCTBO, MOPOKAEHHOE
CHUCTEMOM BEKTOPOB.

21.basuc, paHr, pa3MepHOCTh. PaBEHCTBO paHra CHCTEMBI BEKTOPOB M Pa3MEPHOCTH
MOPOXKAEHHOTO €1 MOAMPOCTPAHCTBA.

22 .IloampocTpaHcTBa 3BKIWIOBa mMpocTpaHcTBa. [Ipumepsr. Mx xapaktepucthka B
TEPMUHAX BEKTOPHBIX MOJIPOCTPAHCTB.

23.IloampocTpancTBa 3BKJIMIOBA MpocTpaHcTBa. [Ipumepbl. 3amaHue 3BKIMAO0BA
MOJANPOCTPAHCTBA BEKTOPHBIM MOAPOCTPAHCTBOM.

24 TlapamsienbHbld  TIEPEHOC  ABKJIWIOBA  MOJNPOCTpaHCTBA.  IlapamienbHOCTH
ABKJIMJOBBIX MOANPOCTpaHCTB. VX cBOMCTBA.

25.1TapanienbHOCTh BEKTOPOB M €BKIUAOBBIX MOIMNPOCTPAHCTB.

26.HeobOxoqumoe M JIOCTaTOYHOE  YCJIOBHUE nepeceyeHusi  ABKIUIOBBIX
HOANPOCTPAHCTB.

27.0mnpeneneHne u XxapakTepUCTHKa MIIOCKOCTH. .

28.Cy1miecTBOBaHHE M E€AMHCTBEHHOCTh IIJIOCKOCTH, MPOXOJAIICH dYepe3 JaHHYIO

TOYKY [apajuleIbHO JABYM JaHHBIM BEKTOpaM. BeKTOopHOe mnapameTpuyecKoe

YPaBHEHUE TUIOCKOCTH.



29.Cy1iecTBOBaHNE U €IMHCTBEHHOCTD IJIOCKOCTH, MPOXOMAIICH: uepe3 Tpu JaHHbIE
TOYKH; Yepe3 IBE NEPECEKAIOIINECS NPSIMBIE; YEPE3 ABE MAPAIIIIEIbHBIE PSIMBIE.

30.YpaBHeHue ONpsiMOil B INIOCKOCTH. I'eoMeTpuuecKkuii CMbICI THHEHHOTO ypaBHEHUS
C 2 HeW3BECTHBIMU M ero KoddduimeHnToB. B3auMHoe pacnosiokeHHe IBYX
NPSIMBIX Ha IJIOCKOCTH.

31.Pa3buenue iocKoCcTH Ha 2 MOTYIITIOCKOCTH.

32.PaccTostHME OT TOYKH JIO MPSMOM B IMIIOCKOCTH.

33.0mpeneneHne U CBOMCTBA OPUEHTUPOBAHHOTO YTJIa MEX/Ty BEKTOPAMU IIIOCKOCTH.

34.0OpueHTHPOBaHHBIM YTroj Ha IUIOCKOCTU. BbIpakeHHe NeKapTOBBIX KOOPAMHAT
BEKTOpA Y€pe3 OPUEHTUPOBAHHBIN YTOJL.

35.0pueHTUPOBAaHHBIN yros Ha IIocKocTU. PopMmyiia npeoOpa3oBaHMsl JEKapTOBBIX
KOOPAMHAT Ha IJIOCKOCTH.

36.0OpueHTHPOBaHHBIA yroyl Ha IIOCKOCTH. OTKIIaIbIBaHWE BEKTOpA IO 3aaHHBIM
OpPUEHTHUPOBAHHBIM YTJIOM.

37.0OpueHTUPOBAHHBIN YTOJ Ha TI0CKOCTH. ClI0)KeHNE OpUEHTHPOBAHHBIX YTIIOB.

38.0pueHTUpPOBaHHBIN Yrojl Ha IUIOCKOCTU. [lonsipHble KOOpAMHATHI: OINpeNeIeHHE,
CBOMCTBA, CBAA3b C IEKaPTOBBIMHU.

39.VpaBHEeHHE MIIOCKOCTU B 3-MEPHOM IPOCTPAHCTBE, MapajlIeIbHON JABYM JaHHBIM
BEKTOpaM.

40. 'eoMeTpUYECKUN CMBICT JTMHEWHOTO ypaBHEHUS C TPEMsl HEM3BECTHBIMHU U €T0
K03 PUIIMEHTOB.

41.YpaBHeHue, 3aJarollee MHOXKECTBO BCEX BEKTOPOB, MapalIeIbHbIX JaHHOU
IJIOCKOCTH.

42.B3anMHOE PacIoyIOKEHHUE IBYX TUIOCKOCTEH.

43.B3anMHOE PacnoioKeHUe MPSIMON U TUIOCKOCTH.

44 .B3zanMHOE PacroiOKEHHUE IBYX MPSIMBIX B 3-MEPHOM IIPOCTPAHCTRBE.

45.CyiiecTBOBaHME U €AMHCTBEHHOCTh OPTOTOHAJIBHOM MPOEKIHMH TOYKH Ha
IIJIOCKOCTb.

46.0OproroHanbpHasi MPOEKUMS TOYKA Ha IUIOCKOCTh. PaccrosHue OT TOYKH [0
IJIOCKOCTH.

47.PaccToHUE MEXIY CKPEUTMBAIOITUMHUCS TPSIMBIMHU.

48.Martpu1ibl epexo/ia, uX CBOMCTRA.

49.Heobxo1mMMoe 1 JJOCTaTOYHOE YCIOBUE HEBBIPOKICHHOCTH MAaTPHUIIbI IEPEX0/Ia.

50.OpToroHanbHble MATPUIIBI U IEKAPTOBBI CUCTEMbI KOOPJIUHAT.

51.®opmynsl npeodpazoBaHus adhPUHHBIX M ACKAPTOBBIX KOOPJAWHAT BEKTOPOB U
TOYEK.

52.BextopHoe mnpowusBereHue. CyliecTBOBaHUE, €AMHCTBEHHOCTb, BBIUMCICHHE B
JIEKAPTOBBIX KOOPJINHATAX.



53.BekxropHoe npousBeaeHne. AnreOpandecKkue CBOMCTBA U TEOMETPHUUECKUN CMBICI.
JIBoliHOE BEeKTOpHOE Mpou3BeaeHue. ToxaecTBo SAkoou.

54.CmemanHoe mpousBefieHHE. BrpluuciaeHune B JEKapTOBBIX  KOOpAMHATAaX,
anredpanyecKkrue CBOMCTBA U T€OMETPUUECKHUI CMBICT.

55.0pToroHanbHasi MPOEKIUS TOUYKU Ha IBKIMIOBO MOAIPOCTPAHCTBO. PaccTosiHue OT
TOYKH 10 OANPOCTPAHCTBA.

56.®opmyna A HaX0XKICHUS PACCTOSIHUS OT TOYKHU J0 HOIIPOCTPAHCTBA.

57.00mmil nepneHauKyassp K JIByM €BKIIHMJIOBBIM MOJNPOCTpaHCTBaM. PaccrosiHue
MEK]ly TOANPOCTPAHCTBAMU.

58.CBoiicTBa OPTOrOHAIBLHOM MPOEKIIMKA BEKTOPOB HA ABKIIUIOBO MOAIPOCTPAHCTBO.

59.PaccTosiHMEe OT TOYKM A0 MPsIMOW B 3BKJIMJIOBOM IpocTpaHcTBe. DopMylibl 1js
PACCTOSHUM OT TOYKM IO NMPSIMOM M MEXKAY CKPEIIMBAIOIMIMMUCA MPAMBIMA B 3-
MEpPHOM ITPOCTPAHCTBE.

60.Kanonnueckoe u MOJSIpHOE YPaBHEHHSI U JUPEKTOPUATFHOE CBOMCTBO JJUIUIICA.

61.Kanonnueckoe U MOJSIPHOE YPaBHEHUSI U JUPEKTOPUATHEHOE CBONCTBO THIEPOOIIBI.

62.KaHnoHnueckoe u NOoJSIpHOE YpaBHEHUS U JUPEKTOPUATIbLHOE CBOMCTBO Mapadoibl.

63.KnaccudukannonHas TeopeMa il KpUBbIX BTOPOIl CTEIIEHHU.

64.Kanonnueckue ypaBHEHHsI IOBEPXHOCTEN 2-i1 cTeneHn B 3-MEPHOM MPOCTPAHCTBE.
Nx nccnegoBanue v MOCTPOCHHUE.

65.Knaccudukanms noBepXHOCTEH BTOPO CTENEHH B TPEXMEPHOM MTPOCTPAHCTBE.

Tema KpuBble 1 N0OBepXHOCTH

Kpusbie. BekTop CKOpOCTH U KacaTenbHasi K KPUBOM.

Jnuua kpuBou. ®opMmyna I8 JUIMHBL TJIAJKOM KpuBOW. EcTecTBeHHas
napaMeTpu3alus peryJIipHOd KpUBOM.

KpuBuzna u kpydenue. Bekrtopsl rinaBHoWl HopMmanu u OuHOopManu. Dopmyisl
@pene. ['eoMeTprUeCcKuii CMBICI TOKIECTBEHHOTIO paBeHCTBA () KpUBU3HBI KPUBOM.
Ilonarne mnoBepxHocTu. [lapamerpusanmss u  JOKajdbHasg mapamMeTpu3anus
noBepxHocTu. ['paduk QyHkImu, kak moBepxHocth. Chepa.

KacaTrenpHO€ IPOCTPAHCTBO U KacaTeslbHas MJIOCKOCTh K TOBEPXHOCTH.

[lepBas ocHoBHas (meTpuueckas) (opma mnoBepxHocTH. E€ kKod(puImeHTsI.
JepuBanmoHHbie POpMyYJIbI.

N3omerpun. Kpurepuii U30METPUYHOCTH dJIEMEHTAPHBIX TOBEPXHOCTEN.

JleMmMa o0 mnpoekuuMM BEKTOpa YCKOPEHHs Ha HOpPMaldb K TMOBEPXHOCTH. 2-4
ocHOBHas (popma moBepxHOoCcTH. HezaBucumocTs 2-if OCHOBHOM (hOpMBI OT BhIOOpa
napaMeTpu3anuu.



10.
11.
12,
13.
14,

15.
16.
17,

18.
19.
20.
21,
22,
23.

24,
25,

2-1 ocHOBHasi ¢opMa moBepxHOCTH. DopMyna Ais HAXOXKIECHUS HOPMAJIbHOM
KpUBM3HBI KpuBOM. HopmasibHas KpuBH3HA IIOBEPXHOCTH B JaHHOW TOYKE B
JTAHHOM HalpaBJICHUN.

['1aBHBIC KpUBH3HBI U IVIaBHBIEC HallpaBieHus. PopMmyiia Ditiepa.

['maBHBIC KPUBU3HBI U TJ1aBHBIC HanpaBieHus. CrenctBust hopMyisl Ditnepa.
["ayccoBa u cpenHsst kpuBu3Ha. PopMyiia 11l HAXOKIAEHUSI T'ayCCOBOW KPUBU3HBI.
[ToBepxHOCTH BpalieHus 1 ux napamerpusanun. [lapamerpuzanuu cgepsl u Topa.
[lepBast u BTOpast ocHOBHbBIE (DOpMBI cephl, TIOCKOCTH M LWIHHIpa. [Ipumep
U30METPUYHBIX TIOBEPXHOCTEH, OJJHA U3 KOTOPBIX UMEET HYJIEBYIO BTOPYIO (hopmy,
a Ipyras HEHYJIEBYIO.

Teopema ['aycca.

N3omerpusi. HemzoMeTpuyHOCTh 00J1IaCTH Ha TUIOCKOCTU M 00J1aCTH Ha cdepe.
HopmanpHas kprBU3HA TOBEPXHOCTH B JAHHOM TOYKE B IAHHOM HarpaBiieHUH. EE
BBIYUCJICHUE Yepe3 2-10 OCHOBHYIO (hOpMYy.

[';1aBHBIE KPUBU3HBI U TJIABHBIE HaNIpaBiieHus. Teopema Oumepa.

I'ayccoBa kpuBu3Ha. PopMmyia sl HAX0XKIACHUS ['aycCOBOM KPUBU3HBI.
JlepuBaninoHHbIe (POPMYIIBI.

Teopema ['aycca.

N3omerpusi. HenzoMeTpuyHOCTh 00J1aCTH HA TUIOCKOCTU M 00JIaCTH Ha cdepe.
KoBapuaHnTHasg mpou3BOAHAas BEKTOPHOTO IMOJSI M KOBAapUaHTHAas MPOU3BOAHAsS
TIOJIs1 BAOJIb KpUBOM. CBSI3b MEXAY HUMH.

CBoiiCTBa KOBapUAHTHOM ITPOU3BOIHOM.

Onpenenenue reo1e3N4ECKOn U €€ ypaBHEHHUE.

Bomnpocsl k 3k3aMeHy (4eTBepThIid ceMecTp)
Tema DiieMeHTHI TONOJIOTHH

1. OCHOBHBIE TEOPETUKO-MHOKECTBEHHBIE ONEPALIMU U COOTHOLIEHUS.

2. OrmpezneneHue TOMOJOrH4eckoro mpocTtpancTBa. IIpumepst. Ilepeceuenue
OECKOHEYHOI'0 YHCJIa OTKPHITHIX MHOKECTB.

3. 3aMKHyTble MHOXECTBa TOIMOJOTHYECKOro mpocTtpaHcTBa. OObeauHeHHEe
OECKOHEYHOI0 YHClia 3aMKHYTHIX MHOKECTB.

4. XaycnopdoBbl MPOCTpaHCTBA. TOMOJIOTHS HA METPUYECKOM MTPOCTPAHCTBE.

5. OTHOCHUTENBHO OTKpBITBIE M  OTHOCHUTEJIBHO 3aMKHYTblE MHOXECTBA.
WNHynrpoBaHHAs TOMOJOTHS HA TOJAMHOKECTBE TOMOJIOTHYECKOTO MPOCTPAHCTBA.
6. OmpeneneHue OKPECTHOCTH, BHYTPEHHEW TOUYKHM, TOYKH MPHUKOCHOBEHUS,
BHYTPEHHOCTH, 3aMmblkaHus. Ilpumepbl Touek pas3Hbix TuUnoB. (CBoiicTBa
oKkpecTHOCTeNH. OKPECTHOCTH B MHAYLUPOBAHHOM TOMOJIOTHH.



7. CBolicTBa BHYTPEHHOCTH, 3aMbIKaHUsI, TPAHULIBI.

8. CBs3b PyHIAMEHTAIBHBIX CUCTEM OKPECTHOCTEHN U 0a3 TOIMOJIOTHH.

9. VcnoBus, npu KOTOPBIX JaHHAsS CUCTEMA MOJMHOKECTB MOXKET CITYKUTh 0a30ii
HEKOTOPOU TOTIOJIOTHH.

10. HeoOxoquMoe W JOCTAaTOYHOE YCIOBHE TOTO, YTOOBI JaHHAs CHUCTEMa
OTKPBITHIX MMOJIMHOKECTB Obls1a 62301 TOMOJIOTMYECKOTO MPOCTPAHCTBA.

11. Xapakrepuzanus TOYEK MPUKOCHOBEHHS C TOMOIIBIO MOCIEI0BATEILHOCTEN B
IPOCTPAHCTBE C NEPBO AKCUOMOM CYETHOCTH.

12. Touku NPUKOCHOBEHHUS, IpPEAEIbHbIE, BHYTPEHHHE TOYKH, OKPECTHOCTHU B
METPUYECKOM MPOCTPAHCTBE.

13. Onpenenenue npenena U HenpepbIBHOCTU. CBSA3b 3TUX MOHATHIA.

14. Kputepun HEOpepbIBHOCTH B  TOYKE OTOOpPAKEHHUS  TOMOJIOIMYECKHX
IPOCTPAHCTB.

15. Kputepuun HEnpepbIBHOCTH OTOOPaKEHUS TOMOJOTUYECKUX TPOCTPAHCTB.

16. Kputepun HempepbIBHOCTH OTOOpPaXEHHsI B METPHUECKOE MPOCTPAHCTBO U U3
METPUYECKOTO IPOCTPAHCTBA.

17. HenpepbIBHOCTh KOMIIO3UIIUH.

18. HenpepbpIBHOCTh CyMMBI, POU3BEACHUS HA YUCIO, CKAISIPHOTO U BEKTOPHOTO
IPOU3BEACHUN TMpPU OTOOPAKEHUM U3 TOIOJOTMYECKOr0 MPOCTPAHCTBA B
€BKJIUJIOBO.

19. HenpepsIBHOCT, ~ OTOOpaXXeHHs] HW  €r0  KOOPAWHATHBIX  (DYHKITHIA.
HenpepbIBHOCTD TUHEWHOTO OTOOPaKEHUSI.

20. OmnpeseneHue U TeOpeMa O CYIIECTBOBAHWU IPOU3BEJIECHUS TOIMOJIOTHMYECKUX
IIPOCTPAHCTB.

21. IIpoctpancteo RN | kak npoussegeHMe n SK3EMILISIPOB BELIECTBEHHOM
MIPSIMOM.

22. TlokpbITHS, BIIMCAHHBIE CUCTEMBI BEKTOPOB. JIEeMMBbI O BIIMCAHHOCTH.

23. KoMmnakTHbBIE TIOJJMHOKECTBA TOTIOJIOTUYECKOTO POCTpaHCcTBa. KOMITakTHOCTH
3aMKHYTOT'O M 3aMKHYTOCTh KOMIIAKTHOTO TTOJIMHOKECTB.

24. KOMNakTHOCTh O00BEAMHEHUS W KOMIIAKTHOCTh HEMPEpPhIBHOIO 00pa3za
KOMITAaKTHBIX MHOKECTB.

25. 3aMKHYTOCTh U OTPAaHMYEHHOCTh KOMITAKTHOTO TIOJIMHOKECTBA METPHUIECKOTO
MIPOCTPAHCTBA.

26. Teopema 0 TOCTHKEHUU HAUOOJIBINIETO U HAUMEHBIIIETO 3HaYeHUN (QYHKIINHU Ha
KOMITAKTHOM TTOJIMHO>KECTBE TOIMOJIOTMYECKOTO MPOCTPAHCTRA.
27.T'omeoMop(HOCTh, KaK OTHOIIEHHE 5SKBUBAJICHTHOCTM Ha KJacce BCEX
TOTMIOJIOTUYECKHUX MTPOCTPAHCTB.

28. 'omeoMOp(PHOCTH HENMPEPHIBHOTO OMEKTHUBHOTO OTOOpa)KEHHS KOMITAKTA.
[Ipumep OHMEKTHMBHOTO HENPEPHIBHOTO OTOOpPaKEHHMs] HAa  KOMIAKT, He



SIBJISTFOITIETOCST TOMEOMOP(PU3MOM.
29. Brinykibie MHOecTBa. OnrcaHne BBITYKIION 000JI0UYKH.
30. Kpurepuu He3aBUCUMOCTH TOYEK B JIMHEHHOM IIPOCTPAHCTBE.
31. bapuueHTpuueckue KOOpJAUHATBl TOYKM B IUIOCKOCTH, HATAHYTOH Ha
HECKOJIbKO HE3aBUCUMBIX TOYEK.
32. CUMIUIEKCHI, TpaHU CHUMILIEKCA. XapaKTEepUCTUKA TOYEK CHUMILIEKCA U €ro
rpaHel yepe3 OapULIEHTPUYECKUE KOOPIUHATHI.
33. Teopema 0 romeoMOpP(HHOCTH KOMITAKTHOT'O MHO>KECTBA IIapy, & €ro TPaHUIIbI -
cepe.
34. Teopema 0 romeoMOp(HOCTH LIapy KOMIIAKTHOTO BBIITYKJIOTO MHOKECTBA.
35. Onucanne BHYTPEHHMX TOYEK CHMILIEKca. ['oMeoMOp(HOCTh cHUMILIEKCa
uiapy.
36. CumIuminagbHble KOMIUIEKCH U mommdapel. [lap u cdepa, kak mOIUIIPHI.
Jpyrue npuMepbl KOMIUIEKCOB U MOJU3APOB.
37. llogxommiekcbl.  JleMmMa o0 pa3OuMeHHMM KOMIUIEKCAa B OOBEIWHEHHUE
HEIEPECEKAIOIINXCS ITOAKOMIUIEKCOB.
38. CBs3HbIE TIOJMHOKECTBA  TOIOJIOTMYECKOTO  IPOCTPAHCTBA.  KPUTEPUU
CBSA3HOCTH.
39. CBA3HOCT, OOBEAMHEHUS CEMEWCTBAa CBS3HBIX MHOXKECTB C HEMyCTHIM
MIEPECEUCHHUEM.

CBSI3aHHOCTh TOYEK TOIMOJIOTMYECKOTO MPOCTPAHCTBA U CBA3HBIE KOMIIOHEHTHI.
41. CBsI3aHHOCTb HEMPEPHIBHOI'O 00pa3a CBA3HOIO MHOXECTBA.
42. Onucanye CBSA3HBIX MOJAMHOYKECTB BEIIIECTBEHHON MPSMOM.
43. JIunHeiHas CBA3aHHOCTh TOYEK U KOMITOHEHTHI TUHEHHOM CBS3HOCTH.
44. CBSI3HOCTh JTUHEHWHO CBS3HOTO MHOXKECTBa. [Ipumep CBSI3HOTO HE JMHEWHO
CBSI3HOI'O MHOKECTBA.
45. CBSI3aHHOCTh BEPUIMH CUMIUIMIIMAIIBHOIO KOMILIEKCA U CBSI3HOCTh €r0 Tela.
46. OpUeHTUPOBAHHbIE IENUM  CUMIUTMIUAIBHOTO  KOMIUIEKCA. [ 'paHUYHBIN

oreparop. JlIeMma 0 rpaHMYHOM ONEPATOPE LIENH BUAA %aic(ao,...,ﬁ,...,an) :
=

47. luxknet u  rpanunbl. OCHOBHOE CBOWCTBO TI'pPaHUYHOTO  ofmepaTopa.
Onpenenenue rpyni roMoJ0ruil.

48. Boruncienue (n-1)-MepHBIX IPYIIT TOMOJIOTHIA CUMILIEKCA M €0 TPaHMIIbI.

49. TOMONOTUYECKUN  KPUTEpUN  CBA3AHHOCTH BEPIIMH  CHUMIUTAIIAATIBEHOTO
KOMILJIEKCA.

50. 'omosioruueckuii KpUTEpHid CBSI3HOCTH TIOTUDAPA.

51. OcHOBHBIE CBOWCTBA IPYIII TOMOJIOTUH.

52. Teopema 0 HEMOABUKHOM TOUKE.



Tema BexTopHble moJisi, TeH30pbI M JMpPepeHunaibabie GopMbl

1. Kaptel u pyHKIMM IEepexoa.

2. Kaprsl u atnacel. [lonHbie atnacsl.

3. Muddepenmmpyembie  mMHOTOOOpasus.  [Ipumepbl:  JOKamhbHO  3BKIUIOBBI
IIPOCTPAHCTBA, MPOCKTUBHBIEC TPOCTPAHCTBA.

4. Tenzopbl HAa MHOTO0Opa3uu. AnredpandecKkue ornepauy HajJ TCH30paMHU.

5. Muddepenmmansupie dopmbl. Bremnee mnpousBenenne auddepeHImaIbHbIX
dbopm.

6. Buemnee muddepenuupoBanue. 3aMkHyTble M TouHble (QopMbl. Koromomoruu
Hepama.

7. Buemnee auddepeHuupoBanue.  3aMKHyTble W TouHble (opmbl. [lpumep
3aMKHYTOW, HO HE TOYHOU (POPMBI.

8. AnrebGpanyeckue CBOWCTBA BHEUTHETO U epeHIInpoBaHusI.

9. Teopema IBOHCTBEHHOCTH M T€OpeMa 00 OPTOTOHAIEHOM JIOTIOJTHEHHH.

10.IlceBnoopToOHOpMHpOBaHHbIE ~ 0a3uUChl  TCEBJOEBKIMJOBBIX  IPOCTPAHCTB.
[Mpoctpancrea tuna (K,l).

11.T'unepOosinueckue u onpeneaEHHbIC TIOCKOCTH.

12.06patasie  HepaBeHcTBa  Tuma  Komm-ByHSKOBCKOro B HPOCTPaHCTBE
MUHKOBCKOTO.

13.JIuneliHple M30METPUN TPOCTPAHCTB ¢ OunmuHEHON (opmoii. CBoOICTBa MaTpHII
JMHEWHOU N30METPUH.

14 .TIpeoOpazoBanue [lyankape, Kak Cynepno3uilds CIBUTA U JIMHEWHON N30METPHH.

15.TIpeo6pazoBanus Jlopenna. BycTsi.

16.Paznoxenue  npeoOpazoBanusi JlopeHna B cymepro3unui  Oycta U
OpPTOrOHAJILHOTO MPE0OPa30BAHUS.

17.®yukimonan necteus. BeiBoa ypaBHeHul Ditniepa — Jlarpanxka.

18.Bb1BOJ MHOTOMEPHBIX YpaBHEHU Ditniepa — Jlarpanxa.

19.TeH30p AAEKTPOMArHUTHOTO TOJISA, KaK Kak 3aMKHyTasi 2-¢hopMa B MPOCTPAHCTBE
Munkosckoro. IlepBas napa ypaBHeHui Makcsea.

20.BTopas napa ypaBHeHuii MakcBesu1a B TCH30PHOM M BEKTOPHOM BHJIE.



KpuTtepun BbicTaB/IeHUsI OLEHKH CTYIEHTY HAa IK3aMeHe

Banasl

Ouenka 3auera/
IK3aMeHa

TpebdoBanusi kK cGOpMHUPOBAHHBIM
KOMIIETEeHUAM

86-100

«3a4TE€HO»/ «OTIIMYHOY

OrneHka «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIIU
OH TIyOOKO W TMPOYHO YCBOWUJ MPOTPaMMHBIN
MaTepual, HCUEpHbIBAIOIIE, IOCIEA0BATEIBHO,
YETKO M JIOTUYECKU CTPOWHO €ro U3Jaraer, ymeeT
TECHO YBSI3bIBATH TEOPHUIO C MPAKTUKOMU, CBOOOIHO
CHpaBJIAETCA C 3aJayaMH, BOIPOCAMU U APYTHUMH
BUJIaMH  TIPUMEHEHHS  3HAHUW, TNpUYEM  HE
3aTPyHAETCS C OTBETOM IIPU BHUJIOU3MEHEHHUH
3aJlaHui, TpPaBUIBLHO OOOCHOBBIBAET TMPUHATOE
pelIeHre, BiIaJeeT pa3HOCTOPOHHUMH HaBBIKAMHU U
IPUEMaMH BBITIOJIHEHUSI MPAKTUYECKUX 3a7ad.

76-85

«3a4TCHOY/ «XOpomIo»

OneHka «XOpoIlo» BBICTABIISIETCS CTYIEHTY, €CIIH
OH TBEPAO 3HAET MaTepHall, I'PaMOTHO MU IO
CyIIEeCTBY  H3JlaraeT  €ro, He  JOIyCKas
CYILIECTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPAaBUJIBHO MPUMEHSET TEOPETUYECKUE IOJOKECHUS
IIPU PELICHWH NPAKTHUYECKUX BOIPOCOB W 3ajad,
BJIaJIeeT HEOOXOAWMBIMH HaBBIKAMHU M TpPUEMaMH
YX BBIIOJHEHHUS.

61-75

«3aYTEHOY/
«YIOBJIETBOPUTEIIHHOY

OleHKa  «Y/IOBJICTBOPUTEIBHO»  BBICTABIISCTCS
CTYIGHTY, €CIIMi OH HUMEeT 3HaHUS TOJIBKO
OCHOBHOT'O MaTepHalia, HO He YCBOWI €ro JeTaleH,
JOITyCKaeT HETOYHOCTH, HEJI0OCTATOYHO
MPaBUIIBHBIC (bopMyIHUpPOBKH, HapyIICHUS
JIOTUYECKOM IOCIIEeIOBATENEHOCTH B H3JIOKCHUU
POTPaMMHOTO Marepuana, UCTIBITHIBACT
3aTPYyIHCHHUS TPU BBIMOJIHCHUH MPAKTUYCCKUX
paboT.

0-60

«HE 3a4TECHOY/
«HEY/IOBJICTBOPHUTEIHLHOY

OneHka «HEYJOBIETBOPUTEIHFHO» BBICTABISETCS
CTYACHTY, KOTOPBIi HE 3HAET 3HAYUTEIHHOW YaCTH
IPOTPaAaMMHOTO MaTepuana, JOIyCKaeT
CYIIECTBEHHBIEC OIINOKH, HEYBEPEHHO, C OOJBIIMMHU
3aTPYJAHCHUSMH BBITIONHSET MPAKTUYECKUE PAOOTEHI.
Kak mnpaBuio, OIeHKa «HEYAOBICTBOPHTEIHHOY
CTaBUTCA  CTyJOCHTaM, KOTOpble HE  MOTYT
MPOJOJKUTE  O0yueHue ©0e3  TOTOJHUTEIBHBIX
3aHATUH 10 COOTBETCTBYIONICH AUCIUTUIHHE.




