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1 Heau u 321244 U3y4YeHUs1 TUCHUILINHBI

1.1 eab ocBOeHUs TUCUHMILUIMHBI — TMPUOOPETCHHE 3HAHWUN TO OCHOBAM JIMHEWHOU
anreOppl W AHAIMTHYECKOM TEOMETpUHM U co3faHue (yHIAMEHTAIbHBIX  IOHATUH
MaTeMaTHUYeCKOro 0O0pa3oBaHus, KOTOpble HEOOXOAUMBI B JalbHEHIIEM MPU U3YyYCHHUH IIEJI0TO
pAAa CriCiuaJdbHbIX U 06IJ_II/IX JUCHUIIIINH. Baxuoii OEJIbIO AUCITUITIINHBI ABIACTCA (l)OpMI/IpOBaHI/IC
Yy CTYIEHTOB CTPOIrOro Hay4HOrO JI0Ka3aTEJIbHOIO IMOJAXO0Ja IPU OCBOEHHUU MaTEMaTUYECKHUX
TEOPHH.

1.2 3agauyu AUCHUIIMHBI

— 3HaKOMCTBO C METOJIaMH JIMHEWHON BEKTOPHOM aireOphl, pa3BUBAIOIIMMHU JOTUYECKOE
MBILUIEHUE U HABBIKM MAaTEMATUYECKUX PACCYKAECHUN U JI0KA3aTEJIbCTB;

— OCBOEHHME OCHOBHBIX MPUEMOB PEIICHUS MTPAKTUUYECKUX 3a]a4 JTUHEHHOMN anreOphl;

— IPUMEHEHUE METO/I0B BEKTOPHOM aireOphl K 3a7a4aM aHAIIMTUYECKONW T€OMETPHH;

— U3y4YeHHUE TEOPUU, METOJIOB, AITOPUTMOB anNreOphl AJsl PEeUICHHs MPAKTUYECKUX 3a]au
WH(OPMAIIMOHHBIX TEXHOJIOTHH.

1.3 MecTOo AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuunnuHa «AHaIUTHYECKass TEeOMETpHs W JIMHEWHas anreOpa» OTHOCUTCA K
oOs3arenpHOM yacTu brnoka 1 "ducuummuael (Moaynu)" yueOHoro miuaHa. B coorBercTBuM ¢
pabounm y4eOHBIM IJIAHOM JAUCIUILIMHA H3ydaeTcs Ha 1 kypce mo ouHoit popme oOyuenus. Bua
MIPOMEKYTOUHOM aTTECTallMU: FK3aMEH.

Jnst u3ydeHus: AUCIHUIUIMHBI HEOOXOIUMBI 3HAHHUS, IMOJYyYEHHBIE B IIKOJIBHOM Kypce
MaTe€MaTUKU. 3HaHUA, I[OJyYEHHbIE B paMKax JaHHOM JUCUUILUIMHBI, HCIOJb3YIOTCA B
nanpHenmemM npu u3ydenun nucuuruinH: b1.0.17.01 «Mexanukay, b1.0.18 «KommnberoTepHas
TeXHUYECKas rpaduka, b1.B.22 «Teopernueckas wmexanuka», b1.0.16.04 «Teopus
BEPOSITHOCTH M MATEMATHYECKasi CTATUCTUKAY, b1.B./IB.01.02 «MexaHuka MEIULIUHCKOIO
nporesupoBanus», b1.0.17.04 «Ontukay.

1.4 IlepeyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJbTaTaMH OCBOCHHS 00Pa30BaTeJIbLHOM IPOrPaMMBbI

N3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaroImuXCcsl CISTYIONUX KOMIETEHIIHN:

KOZ( W HAUMCHOBAHUEC NWHAUKATOPA JOCTUIKCHUA PGSyJ’IBTaTLI O6y‘IeHI/I$I 110 JTUCIHUITIJIMHE
KOMIICTCHIINH

OIIK-1 Crnoco6eH TNpHMeHATh ecTeCTBEHHOHAY4YHble W  OOlIeHH)KeHepHble 3HAHUS, MeTOIbI
MATEeMATHYEeCKOro aHAJIU3a U MOAeIMPOBAHUSI B HH)KEHEPHOH /1esITeJIbHOCTH, CBSI3AHHON ¢ pa3padoTkoii,
NMPOEKTHPOBAHHEM, KOHCTPYHPOBAHUEM, TeXHOJIOTHSIMH MPOU3BOACTBA M IKCIJIYaTAIMH OHOTeXHMYECKHX
cucTeMm

HOIIK-1.1. TIpumeHseT 3HAHWS MaTeMaTHKH B | 3HaeT TIOCTAHOBKY OCHOBHBIX 3a/1ad  aHAJUTHYCCKOMH
WHKCHEPHOW NpakTHKE MpH MOJIEIMPOBAHMHU | TEOMETPHM M JIMHEHHOW anreOpbl M OCHOBHBIE METOIBI MX
OMOTEXHHYECKHUX CHCTEM peneHusl.

VMmeer norudeckun MBICJINTD, MPOBOAUTH JOKA3aTCJIbLCTBA
OCHOBHBIX yTBGp)KHeHPIfI, YCTaHaBJIUBATDL JIOTUIYCCKUEC CBA3U
MCKAY MNOHATHUAMHU, HPUMCHATH NOJYUYCHHBIC 3HaHUA JIid
PEUICHUA MPUKIIAAHBIX 3a/1a4.
BnazleeT METOaJaMH aHFe6paI/I‘IeCKI/I'FeOMeTpI/I‘IeCKOFO
nmoaxoJia K UCCICAOBAHUIO TCOPETUUCCKUX W NMPHUKIATHBIX
BOIIPOCOB M 33Jad  HHXEHEPHOM  MpPaKTUKU  IpHU
MOACINPOBAHUN OHMOTEXHUYECKUX CUCTEM.

Pesynprarhl 00yueHHs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENIbHOM pabOThl 00y4aroOIIMXCsl B COOTBETCTBUH C YTBEPKACHHBIM
y4eOHBIM IIJIAHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CUMTAlOTCS CHOPMHUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUEHHSI.




2. CTpyKTYypa M coAep:KaHue M CHHMIIIMHBI

2.1 Pacnpenesienre TPYA0EMKOCTH TUCHUIJIMHBI IO BUIaM padoT

OOmiast TpyA0EMKOCTh AMCIHUILUIMHBI cocTaBisieT 4 3aueTHbX eauHul] (144 yacoB), ux
pacrpeziesieHue Mo Bujam paboT NpeJCTaBICHO B TAOIHIIE

Bungst pabot Bcero Dopma o0yueHus
4acoB OYHO- 3a04yHas
ouHast
3a04Has
3 _ _ _
ceMecTp ceMecTp ceMecTp Kypc
(dacer) (dacer) (gacer) (gacer)
KonTakTHas pa6oTa, B TOM 4ncie: 52,3 52,3
AyIuTOpHBIE 3aHATHS (BCEro): 52 52
3aHATH JCKIIMOHHOTO THTIA 18 18
MIPAKTHICCKHUE 3aHATHS 34 34
HNuasi KOHTaKTHas padoTa: 53 53
KonTpoas camocToATenbHOM paboTHI
5 5

(KCP)
IIpomexyrounas arrecranus (UKP) 0,3 0,3
CamocrositesbHast padoTa, B TOM 51 51
qHcie:
Koumponvnas paboma 16 16
Camocmosmenvhoe usyueHue pazoenos,
Camono02omosKa (npopabomxka u
nosmopenue NEeKYUOHHO20 Mamepuanid u
mMamepuana — y4ebHUKO8 U Y4eOHbIX 35 35
nocobuil, N0020MosKa K 1a60pAmMOpHbIM U
NPAKMUYECKUM 3AHAMUAM, KOTIOKEUYMAM
um.o.)
[MoaroroBka K TeKynieMy KOHTPOIIIO - -
KonTpoas: 35,7 35,7
[MoxroToBka K 3K3aMeHY 35,7 35,7
Oomasn Jac. 144 144
TPY10€MKOCTh B TOM 4YHCJIe

KOHTAKTHasA 52,3 52,3

padora

3a4. eff 4 4

2.2 CopepxxaHnue JUCHHUIINHBI
Pacnpenenenne BuoB ya4eOHON pabOTHI M HX TPYJOEMKOCTH TIO pa3JieaM JAUCIUTLTHHBIL.
Pasernsl (TeMbl) TUCIMILIMHBL, H3ydaeMble B 1 cemectpe (ounas ghopma obyuenus)

KomnngectBo yacos
Bueayaur
Ne HaunmeHnoBanue paznenos (Tem) AyRuTOpHas OpH};liI
Bcero pabora
pabota
JI 113 JIP CPC
1. Teopus MaTpull U onpegenuTenei 6 8 10
2. BexkTops! 1 AeicTBHsI HAJl HUMH 2 6 7
3. [IpsiMble TMHUU U IIOCKOCTH 2 4 8
4. BexkTopHbIe IpOoCTpaHCTBA M NOANPOCTPAHCTBA 2 4 9
5. Teopus TMHEHHBIX ONIEPATOPOB 2 6 8
6. KBanparnunsie GpopMbl, KpUBBIE U TOBEPXHOCTH BTOPOTO 4 6 9
nopsiKa
HUTOI'O no pasoenam oucyuniurvl 103 | 18 34 51
Konrpoiss camocrositensHoi pabotsl (KCP) 5
IIpomesxyrounas arrectauus (MKP) 0,3
IToAroToBKa K TEKyLIEMY KOHTPOJIO 35,7
OO0mast TpPyA0EeMKOCTb 10 TUCIIATUTHHE 144




[Tpumeuanue: JI — nekmuu, 13 — mpaktudeckue 3ansatus / cemuHapel, JIP — mabopaTopHbie
sarsaTusi, CPC — camocrositennpHas paboTa CTyieHTa

2.3 Conep:xaHue pa3iesioB (TeM) TUCHUILIHHBI
2.3.1 3ausaTHuda JeKINOHHOIr0 THIIA

HaunmenoBanue pasaena dopma TeKyIIero
P Coneprxanue pasnena (TeMbl) p y
(Tembr) KOHTPOJIA

1. |Teopus MaTpun u IToHaTue MaTpHUIBl ¥ ONEpalluM HaJl HUMU. Bunel  maTpuil. K
omnpeaenuTenei Oynkiun  matpun.  OmpegenuTeny  MalblX — HOPSAKOB.
Onpepenurens n-ro  mnopsaka. OcCHOBHbIE — CBOWCTBa
onpenenuteneid. IlpuBeneHne  Marpuubl K [JIaBHOMY
CTyIeH4aToMy BHIy. Teopema 06 oOpaTHO# MaTpurie. MeTos
HaxOoXJIeHHUs O0OpaTHOH MaTpuisl. PemeHne MaTpHUYHBIX
ypaBHeHHH. AinreOpandeckue JOTOJHEHHS ¢ MHHOPEL
Teopema Jlamutaca. MeTonbl BBIUKCICHUS ONpEIEIUTENEH
BbICOKUX MopsakoB. @opmyinel Kpamepa. CBolicTBa THHENHHON
3aBUCHMOCTH W JIMHEWHON HE3aBUCHMOCTH CTPOK (CTOJIOLIOB)
Matpunsl. Teopema o panre Matpuisl. OIHOPOJHBIE U
HEOJHOPOJHBIC CHCTEMbl JUHEHHBIX ypaBHeHUWH. IlonsArue
COBMECTHOCTH M HecoBMecTHOCTU CJIY. MeToabl HaXoXAeHU
pewenust HeBbipoxkaeHHoi CJIY. O6iee, yacTHOe U 6a3ucHOE
pewenus. Teopema Kponekepa-Kanennu.

2. |Bektopsl u IeHCTBHA HAa|DJIEMEHTHl AHANUTHYECKOW TEOMETPHUH Ha IUIOCKOCTH U B K
HUMH IIPOCTPAHCTBE. CucreMsl KOOpAWHAT: JEeKapToBas,
KOCOYTOJIbHAsI, IIOJISIpHAst, cdepudeckas, NIMHIPUIECKas.
Panuyc-Bektop. BekTopsl u neiictBue Hajg HUMH. CKalpHOE,
BEKTOPHOE U CMEIIaHHOE MPOU3BeAeHHs BeKTOpoB. CBoiicTBa
MIPOEKIUY BEKTOpa HA OCb. YCIOBHA KOJUIMHEAPHOCTH U
KOMIUTAaHAPHOCTH BEKTOPOB. JleneHue oTpe3ka B JaHHOM
OTHOIIICHUU.

3. |lIpsiMble TuHMU U VYpaBHEHHE MOBEPXHOCTU Y JMHMU. YPAaBHEHUS IIPAMOU Ha K
IUIOCKOCTH IUIOCKOCTH: o00liee, KaHOHHMYECKOE, IapaMeTpudyeckoe, ¢
yrioBbIM ko3 durmenTom, B orpe3kax. I[lydok MNpsMBIX.
ITonyruiockocTH, pacCTOSHUE OT TOUKM 10 npsiMoi. IIpsamas u
IUIOCKOCTh B MIPOCTpPaHCTBE. B3anMHOe NmonoxkeHue npsiMoi u
miockoctd.  Ilywok  mockocteil.  IlomympocTpaHcTsa,
PaccTOsIHKE OT TOYKH A0 IIIOCKOCTH.

4. |BekTopHEIC Omnpenenenue, npocTeiine CBONCTBA U MPUMEPBI BEKTOPHBIX K
IIPOCTPAHCTBA U MIPOCTPAHCTB. N-MEPHBIE BEKTOPBI U JEHCTBHUSA HAaJ HUMH.
MOJIIPOCTPAHCTBA JIvneliHble KOMOMHANNY, JINHEHHAS 3aBUCUMOCTh U JINHEHHAas
HE3aBUCHUMOCTb CHCTEMBI BEKTOpPOB. Pa3noxkeHue BekTopa o
cUcTeMe BEKTOpoB. PaHr m 0as3Wc CHCTEMBI BEKTOPOB.
KoopannaTel BekTopa, 3amMeHa 0a3uca M TmpeoOpazoBaHHE
KOOpJMHAT. IToampocTpaHcTBa. I'eomerpuueckas
unTepnperanus CJIY. Crpoenne MHOkecTBa perienuiit CJIY.
5. |Teopus nuHEHHBIX JluneitHple TpeoOpa3oBaHKs BEKTOPHBIX MIPOCTPAHCTB. Sapo u T
OTIepaTopoB obpaz nmHeWHOTO oOToOpakeHus. MaTpuna JHHEHHOTO
omeparopa. /JleiicTBus ¢ JHMHEHHBIMM TPEOOpPa30BAHUSIMH.
[IpeoOpa3zoBanne MaTpuIBpl JIMHEWHOro omeparopa IpH
repexo/ie K HoBoMy 0a3ucy. XapakTepuCTHYEeCKUH MHOTOUICH
npeoOpa3oBaHuss. CoOCTBEHHBIE BEKTOPbI M COOCTBEHHBIC
3HaueHus. basuc mpocTpaHcTBa M3 COOCTBEHHBIX BEKTOPOB.
Kanonndeckoe pa3noKeHue MaTPUIBL.

6. |KBanpatuunsie popmel, |OmnpeneneHue W MaTpUyHas 3aIMCh KBAJPATHYHOW (OPMBL T
KpHUBBIE U TOBepXHOCTH |HeBBIpoXkIeHHOE IMpeoOpa3oBaHue KBaApPaTUYHON (POPMBI K
BTOPOTO MOPSIIKA KaHOHWYECKOMY BHAY. OKBHUBAJICHTHBIE KBaJpaTHYHBIC
¢opmel.  [lomoxkutenpHO (OTPHIIATENTFHO) —OTpEIeIeHHBIE
kBagpatuanele  ¢opmel.  Kpurepmit CumbBectpa. 3akoH
HUHEPLUU KBaJIpaTUYHBIX ¢dopm. OproroHansHOE
mpeobpa3oBaHue KBAAPATHUIHONH (GOPMBI K KaHOHHYECKOMY
BHITY.




KBagparuunas ¢opma B  JIBYXMEpHOM HPOCTPAHCTBE.
KaHoHM4eckne ypaBHEHHs KPUBBIX BTOPOro nopsinka. Kpussie
BTOPOTO TIOpPSAKA: OKPYXXHOCTb, OJUIMIIC, Tunepbona W
mapabona; WX TEOMETPHUYECKHE CBOICTBA, YpaBHECHUS U
moctpoerne. OOmiee ypaBHEHHE KPUBBIX BTOPOTO MOPSAKA.
Knaccudpukamus KpuBBIX BTOpOro mopsiaka. KaHoHmdeckue

YpaBHEHHS MOBEPXHOCTEH BTOPOTO TOpsIIKA.
Hunuuaapuueckue U KOHUYECKHe MoBepxHocTH. [loBepxHOCTH
Bpamenus. OOmiee ypaBHEHHE IOBEPXHOCTEH BTOPOTO

nopsinka. Kmaccuduxamus nmoBepxHocteil. [Ipsimonuneiinbie
00pa3yronye noBepXHOCTEH.

2.3.2 3aHATHA CEMUHAPCKOro THNA (MPaKTHYeCKUEe / CEeMUHAPCKUE 3aHATHS/
JabopaTopHblie padoThl)

Ne

HaumeHnoBanue pazaena
(Temsr)

Temaruka 3ausaTHII/pa3dop

dopma TeKyLero
KOHTPOJIS

1.

Teopus matpun u
onpenenuTenaci

CnoxeHue, BBIUMTaHHE, YMHOXKCHHME MAaTpHIl, HAXOXICHHUE
OTIpeNIeNUTelIl BTOPOTO, TPETHETO MOPAIKOB M MaTPHUIBI N-TO
nopsizika, oOpaTHOW MaTpHIlBl; paHra Marpulbl. HaxoxneHue
pellicHUsST CHCTEMBI JIMHEHHBIX YpaBHEHHH 10 (opMynam
Kpamepa, ¢ momorpto o0paTHONM MaTpuibl, MeTogoM ["aycca.
Pemenne MaTpu4HBIX ypaBHEHUN. BeuucieHre 1 IpUMEHEHHE
anredpandecKuX JOTOJHEHUI 1 MUHOPOB.

Pewenue 3aoau
KP

Bexkrops! u aeiicTBus Haq
HUMU

OrnpeneneHue MOJAPHBIX U JEKaPTOBBIX KOOPAMHAT TOUYKU Ha
IJIOCKOCTH, OTIPEAEIICHUE KOOPAUHATHI TOUKH B HOBOH CUCTEME
IpU MapajJIeIbHOM NEPEHOCE, MOBOPOTE OCEH AEKapTOBOW;
JeneHnne oTpe3ka B 3aJaHHOM OTHOILEHWH, IJIOLIAAb
MHOTOYTOJIbHHUKA. AnreOpanmdeckas W TPUTOHOMETpPHUYECKas
(hOpMBI  KOMIUICKCHBIX YHCEJ, KOMILUICKCHAS IUIOCKOCTb.
JleiicTBUS HaJl KOMILJIEKCHBIMH YHCJIaMU.

CnoxxeHne BEKTOpPOB, YMHOXEHHE BEKTOpa Ha CcKalsp,
HaxoXJI€HHE MJIMHBI BEKTOpa, YIJIa MEXAY BEKTOpaMHu,
IWIOIAAX  TapajuieiorpaMMa, o00beM —Mapajuiesieure/a,
TPEYroJbHOM MNHUpaMHUAbl, TOCTPOEHHBIX HAa BEKTOPAaX.
CkansipHoe, BEKTOPHOE€ U  CMEIIAHHOE MPOU3BEACHUS
BEKTOPOB. Penienne TpeyrojabHUKa.

Pewenue 3aoau
KP

IIpsiMble TUHUY U
TUIOCKOCTH

YpaBHEHUE NOBEPXHOCTH W JMHHUU. YPaBHEHHs NPsSMOH Ha
IUIOCKOCTH: 00Ilee, KaHOHWYECKOE, IapaMeTpHUYEcKoe, C
yrinoBeIM ko3 durmentom, B orpe3kax. I[lydox mpsMbIX.
HaxOXJICHHE YypaBHEHHWsS MeEJHaH, BBICOT M OHCCEKTpHUC
TpeyroiabHuka. IlomynaockocTu, paccTOsTHUE OT TOYKU 10
npsmoi. IIpsimas ¥ mockocTe B IpocTpaHcTse. B3aumHoe
[OJIOKEHUE INpPSIMOM U IUIOCKOCTU. IIydok IUIOCKOCTEM.
ITonympocTpaHcTBa, pacCTOSIHUE OT TOYKHU 10 IIOCKOCTH.

Pewenue 3aoau
KP

BexkropHeie
IIPOCTPAHCTBA U
HOAIIPOCTPAHCTBA

JIvHeliHble KOMOWHAIIMY, IMHEHHAS 3aBUCUMOCTh W JINHCHHAS
HE3aBUCHMOCTb CUCTEMBI BEKTOpPOB. Pa3iioxeHue BeKkTopa Mo
CHUCTEME BEKTOpOB. PaHr u 0a3uc CHCTEMBI BEKTOPOB.
[IpoBepka nMHEHHON 3aBUCHMOCTH BEKTOPOB, HAXOXKICHHE
Oa3mca JIMHEHHONH OOOJIOYKH  BEKTOPOB;,  HAXOXKICHHE
(hyHIAMEHTAILHOW CHCTEMBI PEIICHUH CHUCTEMBI JIMHEHHBIX
OJIHOPOJHBIX YPaBHEHMI; HAXOXKICHHE MAaTPHILIBI IIepexoia.

Pewenue 3aoau
KP

Teopus TMHEHHBIX
OIepaTopoB

Haxoxnenne MaTpuipl JMHEHHOTO omeparopa; 6asuca sapa u
o6pas3a. [IpeobpasoBanne MaTpHIIB! IMHEHHOTO OnlepaTopa npu
nepexojie K HoBoMy 0asucy. XapakTepucTHIeCKUH MHOTOUJICH
npeoOpazoBanuss. CoOCTBEHHbIE BEKTOPHl M COOCTBEHHBIC
3HaueHus. JInHelHble onepaTopbl IPOCTOM CTPYKTYPHI.

Pewenue 3aoau

KP

KBaapatuunbie Gopmsi,
KPHUBBIE U TOBEPXHOCTH
BTOPOTO TIOPSAKA

Haxoxxnenne MaTpuisl KBaApaTHYHON (GOPMEI, NPHBEICHHE
KBagpaTUYHOW (OPMBI K KAHOHHYECKOMY BHUAY. 3aKOH
nHepu. OpTOroHAJIbHOE IpeoOpa3oBaHKE KBaAPATHIHON
(hOpMBI K KAHOHUYECKOMY BUJY.

Pewenue 3a0au
KP




THIIa

Haxoxnenne — (OKYyCOB,  IKCUCHTPHCHUTETa,  ACHMIITOT,
JMIUPEKTPUCHI TUTIEPOOITBI, dJuIca, mapadonsl. OnpeneneHue

KPHBOH M MOBEPXHOCTU BTOPOTO MOPSAKA.

3amura 1abopaTopHO

pabotsl (JIP), Bemonnenue kypcosoro mnpoekta (KII), kypcoBoii

pabotel (KP), pacuerno-rpaduueckoro 3amanmsi (PI'3), manmucanue pedepara (P), acce (D),
koutokBuyM (K), rectupoBanwue (T) u BemoaHeHHE KOHTPOIbHOU paboTsl (KP).

[Ipu m3ydeHUU AUCHUIUIMHBI TPUMEHSETCS JIEKTPOHHOE o0ydeHue (mpoekrop u 9BM),
JTUCTaHIIMOHHBIC 00pa3oBaTeNbHbIe TeXHOoJIoruu B coorBeTcTBHM ¢ PT'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBbIX padoT (IP0eKTOB)
KypcoBsie paboThI HE TPEIYCMOTPEHBI YUEOHBIM IIJIAHOM.

2.4 Ilepeyenb y4eOHO-

MeTOAMYECKOro obecreyeHus 1JIsi CaMOCTOSITeIbHOH PadoThl

00y4YaIIUXCs M0 JUCHUILIMHE (MOYJII0)

Ne Bun CPC

ITepeueHp y1eOHO-METOIUUECKOTO OOECTICUEHHS AUCIIUILUINHBI 110
BBINTOJTHEHHIO CAMOCTOSATEIBLHOM PaboThI

1 [IpopaboTka 1 MOBTOpEHUE
JIEKLOHHOTO MaTepHalia u
Martepuaa y4eOHUKOB H
y4eOHBIX TTOCOOHI

Onnatin-xype «Jluneiinas ancebpa u anarumuyeckasn ceomempusy. — Cankm-
[lemepOypeckuii nonumexnuveckuti yHugepcumem um. Ilempa Benukozo. —
URL: https://www.coursera.org/learn/lineynaya-algebra

Onnaiin-xypc  «/Jlunetinas ancebpa: mampuyvl U OMOOPAdNCEHUAY. —

Hosocubupcruii 20CY0apCmeeH bl YHUGEpCUmMem. - URL:
https://www.coursera.org/learn/linear-algebra-matrices?
Onnaiin-xypc  «/luneiinas — ancebpay». — HUY BIID. — URL:

https://www.coursera.org/learn/algebra-lineynaya

2 |TloaroroBka K MPaKTHYECKUM
3aHATHAM

Bexmopnas ancebpa: memoouyeckue yKasanus u uHOUsUOyaivHvle 3a0anus /
Cocm..: B. A. Ilonos, A. B. ll]lepbaxosa. - Tambos: U30-60 Tamb. coc. mexH.
yu-ma, 2008. - 28 ¢. — Texcm: snexmponnwiiill Ungopmayuonnas cucmema

"Eounoe oxHo Oocmyna Kk obpaszoseamenvHvim pecypcam” — URL:
http://window.edu.ru/resource/143/64143

Muxenbepe M.A. 3adauu no aunanumuueckou eceomempuu. - Camapa:
Camapckuii - 2ocyoapcmeennviii - ynugepcumem'”. - 73 ¢, — Texcm:
anexmponnwtiill  Ungopmayuonnas cucmema "Edunoe oxno docmyna K
obpazosamenvHbiM pecypcam” — URL:

http://window.edu.ru/resource/636/74636

3 | [loaroroBka K KOJJIOKBUYMY

3aoopoocuviii B.H. Bvicuas mamemamuxa 0151 meXHU4eCKux yHusepCumemos.
Yacme Il Ananumuueckas 2eomempus: Yuebnoe nocooue / B.H.
3adopoxcuviil, B.@. 3anvmednc, A. FO. Tpugponos, A.B. Illanosanos. - Tomck:
U30-60 Tomckozo norumexnuyeckozo ynusepcumema, 2010. - 398 c. — Texcm:
anexmpounwiii // HUugopmayuonnas cucmema "Eounoe oxkwo Oocmyna K
obpazosamenvHbiM pecypcam” — URL:
http://window.edu.ru/resource/599/75599

Caaxsn I'.P. Dnemenmol aunelinoil aneebpul. Jlekyuu no Kypcy mamemamuxu.
- HLlaxmei: FOPI'YDC, 2002. - 34 c. — Texcm: osnekmpounnviti I/
Ungopmayuonnas cucmema "Edunoe okno docmyna k 06pazoeamenbHuiM
\pecypcam” — URL: http://window.edu.ru/resource/125/47125

4 | BolnosHeHHE KOHTPOJIBHBIX
paboT U TUIIOBBIX PACUYETOB

Copoxuna M. P., Moxan B.JI, Huxmanoea M.P. Ancebpa u ananumuueckast
eceomempus: Konmponono-usmepumensnvle mamepuanst no xypcy. - Tromenw:
TwomIHI'Y, 2004. - 36 c¢. — Texcm: anekmpounvii // Hugopmayuonnas
cucmema "Eounoe oxHo docmyna k obpazosamenvhvim pecypcam” — URL:
http://window.edu.ru/resource/604/46604

Kysneyosa C.H., Jlyxuna M.B., Murogsanosuy E.B. Tunosvie pacuemul 011
CMYOEeHmo8 IKOHOMuYecKux cneyuaivhocmeti. I kypc (mooynw 1-2). Jlunetinas
aneebpa u ananumuyeckas ceomempus: YuebHo-memoouueckoe nocoobue. -
Cllo: CIIor'y HTMO, 2010. - 48 c¢. — Texcm: onexmponnviii |l
Ungopmayuonnas cucmema "Edunoe okHO Odocmyna Kk 006pazoeéamenbHuiM
\pecypcam” — URL: http://window.edu.ru/resource/275/69275



https://www.coursera.org/learn/lineynaya-algebra
https://www.coursera.org/learn/algebra-lineynaya
http://window.edu.ru/resource/636/74636
http://window.edu.ru/resource/636/74636
http://window.edu.ru/resource/599/75599
http://window.edu.ru/resource/599/75599
http://window.edu.ru/resource/604/46604
http://window.edu.ru/resource/604/46604

Y4eOHO-MeTOoIMYeCKHe MaTephalibl Uil CaMOCTOSTEIbHON paboThl 0Oy4aromuxcs H3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTSAMHU 310poBbs (OB3) npenocraistoTes
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlst i ¢ HapyIIeHUSIMU 3pEHHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMHM OIIOPHO-/IBUTATENIBHOTO alapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOI O TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBINA TNepeyeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJaroumxcs.

3. OOpa3oBaTe/ibHbIEe TEXHOJIOTMH, NPUMeHsieMble NPH OCBOCHHH IMCHHIIIHHBI
(MmonxyJis)

B xome wu3yyeHus JHUCHMIUIMHBI IIPEAYCMOTPEHO HCIOJIB30BAHME  CIIEIYIOLIUX
00pa30BaTeNbHBIX TEXHOJOTUH: JIEKIMH, NPAKTUYECKUE 3aHATHs, IMOATOTOBKA MHCbMEHHBIX
AHAIUTUYECKUX paboT, caMOCTOsATENbHAsI paboTa CTY/I€HTOB.

KOMIIETEHTHOCTHBI MOAXOJ B paMKax IpENoJaBaHUs IUCLUUIUIMHBI pEaln3yercs B
MCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTMH M aKTUBHBIX METOAOB (IPOEKTHBIX METOJUK,
pa30opa KOHKPETHBIX CUTYallHii) B COUETaHUM C BHEAYIUTOPHON pabOTOM.

WudopmanvoHHbIE  TEXHOJOTHH, TPHUMEHSEMbIE TPH HU3YYCHHH JAUCIUILIAHBL:
UCMOJIb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTy MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTMH, IPUMEHSIEMbIE TPH U3YYEHUU AUCHUTUTNHBI
— I JIAI C OIPAHMYEHHBIMHM BO3MOXHOCTSIMHM 3JI0POBbSl NPEIyCMOTPEHA OpraHU3aLMs
KOHCYJITALIMH C UCIIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4. OueHoYHbIe CpeICTBA /sl TeKyLIero KOHTPOJISI YCIIeBAeMOCTH W NPOMEKYTOYHOI
aTrecTanMu

OIIGHO‘-IHBIG CpGJICTBa HpC}lHaSHaLIeHBI JJI KOHTpOJ’I?[ U OLCHKHU 06pa3013aTeanmx
JTOCTHKEHUI 00yUYaroluXcsi, OCBOMBIINX MPOTpaMMy Y4eOHOW AMCHUIUINHBI «AHarumuieckas
2eomempus U TUHEUHAs aneeopay.

OueHouHbIE CPEACTBA BKJIIOYAET KOHTPOJIbHBIE MAaTe€pUaibl JIJIsl MPOBEACHUS TEKYIIero
KOHTpPOJIs1 B (Qopme mecmosvix 3a0anuil, pAa3HOYPOBHEBbIX 3A0AHUL, OMYemo8 HO
UHOUBUOYATILHBIM U NPOEKMHO-ZPYNNOBbIM 3A0aHUAM Y TPOMEKYTOYHOM aTTecTanuu B hopme
BOIIPOCOB U 33JJaHU K DK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEIACTB JJIsl TeKYIIeil i MPOMEKYTOYHOM aTTecTAllul

Kox n HanmeHoBaHME HanmeHoBaHHE OLIEHOYHOTO CpPeICTBA
Ne Pesynbrarsl 00ydeHust
WHAUKATOpa . [IpomexxyTrouHas
n/n (B cooTBeTcTBUH C 1I. 1.4) Texymuii KOHTpOJIB
(B cooTBeTcTBUH C 1. 1.4) arrecTauus
3Haer MOCTAaHOBKY | Bonpocwel konnoxeuyma 1-16 Bonpoc na
HOIIK-1.1. Ilpumenser Y P % ' P
1 SHAHIS MATCMATHKH B OCHOBHBIX 3agau | 40 — 56 9K3aMeHe
. AHAJUTHYECKOH KP Nel, KP Ne2 1-9,62-74
WH)XEHEPHOU TPAKTUKE .
TEOMETPUN W JIMHEHHOMN




IIPU MOJICJIMPOBAHUN anreOpsl W OCHOBHBIC
OMOTEXHHYECKNX CHCTEM. | METOBI UX PEIICHHS.
YMmeer Jorudecku | Bonpocwl koanoxeuyma Bonpoc na
MBICIIUTb, mpoBonuTh | 17 —26 IK3AMEHEe
0Ka3aTenbCcTBa OCHOBHBIX | KP Ne3, KP No4 10-26, 75-79
HOIIK-1.1. Ilpumenser $ N
YTBEPIKICHHH,
3HAHMS MaTEeMaTHKH B
N yCTaHaBIHBaTh
WH)KCHEPHOU MpaKTHKe
JIOTHYECKUE CBSI3U MEXKIY
IPU MOJICITUPOBAHUI
MNOHATUSAMH,  TPUMEHSThH
OMOTEXHMYECKUX CHCTEM.
MOJyYCHHBIE 3HAHUS JUIs
pemeHust MIPUKITAHBIX
3ajad.
Bnageer MeronaMmu | Bonpocwl konnokeuyma Bonpoc ua
anreOpandecKu- 27 -39 9K3aMeHe
NOIIK-1.1. Ilpumensier TEOMETPHUIECKOTO KP No5, KP Ne 6 26-61, 80-88
3HaHWUSA MaTEMaTHKH B MOAX0Aa K HUCCIEOBaHUIO
WH)KCHEPHOH MpaKTHuKe TEOPETHYECKUX u
IPU MOJICTUPOBAHUU NPUKIAJAHBIX BOIPOCOB U
OMOTEXHUYECKUX CHCTEM. | 3ajaad ¢usuko-
TEXHUYECKOTO
COJICpXKAHUS.

TunoBble KOHTPOJIbHBbIE 32IaHUS] UJIM HHBbIE MATEPHAJIbl, He00X0AMMBIE /1JIsl OLEeHKH

3HAHMI, yMEHHUI1, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapAKTEePU3YOIIHUX ITANbI
(opMupoBaHusa KOMIEeTEHINH B MpoLiecce OCBOeHHs 00pa30BaTeILHOM MPOrpaMMbl
IlpumepHnulit nepeuens 6onpocos u 3a0anuil

Koumponvnan paooma
Tunosoti sapuanm KP Ne 1
1. Haiimu onpedenumens mampuybol

2 -1 4 1 0
0 1 0 4 5
31 4 2 4
11 1 2 4
2 4 -1 3 3
2. Pewumb mampuunoe ypasHenue
8 4 1 -3 2 11
2 1 0)X=({1 -2 3
315 -9 7 -9

3. Pewums cucmemy ypasnenuii: a) memooom oopamuou mampuywl, 6) memooom Kpamepa

X1 +x, —2x3+x,=0
2% + Xy +4x3 + x4, =5
—5x; —7x; +x3—4x, =6
2x1 +4x, —3x3 + 2x, = —1

4. Pewumv CJIY memooom I'aycca (obwee u uacmuoe peuterue)
2x1 — Xy +3x3 +4x, =5
4x1 — 2%y + 5x3 + 6x4 =7
6x1 —3x, +7x3 +8x4, =9

8x1 —4x, +9x3 + 10x, = 11

Tunosou sapuanm KP Ne 2




1) Konnuneapmwl nu 6ekmopol €, u C,, hocmpoennwle no sekmopam a u b?
a=(1;,-2;3), b=(3;0;,-1), ¢c; =2a+4b, c,=3b—a

2) Haitimu xocumnyc yena mexcoy eKkmopamu AB u AC.
A(1;-2;3), B(0;—-1;2), C(3;—4;5)
3) Buluuciums niowadsb napaiienocpamma, ROCMpoeHHo20 Ha éekmopax a u b.
a=p+2q, b=3p—q, Ipl=1lql =2, (p)g) =%
4)  Komnaanapuol au eexkmopul @, b u ¢?
a=(2;3;1), b=(-1;0;-1), c=(2;2;2)
5) Hanwt sepuunvt mempasopa A1, A,, Az n A,
A =(1;3;6), 4, =(2,2,1), A3=(-10;1), A, =(—46;-3)
Haiimu: a) onuny pebpa A, A, ; 6) niowaos epanu A1A,As;
8) 0bvem nupamuodvt A1A, A3 A,  2) Onuny gvicomul, OnywWeHHOU U3 epuitHbl A,

Tunosou sapuanm KP Ne 3
1) Boruucnumo yenogotil kosaghguyuenm npsamot, npoxoosuell uepes 08e 3a0anHbvle

mouku  M(2;=5) u N(3;2)

2) Hanvl éepuiunvt mpeyeonvnuka ABC: A(11; 0), B(3,2),C(4; 1). Haumu:
a) ypasHenue 68b1COMbl, MEOUAHbBL U OUCCEKMPUCHL, NPOBEOeHHbIX U3 sepuiutbl C;
0) enympennuii yeon A,
¢) OnuHy gvlcomvl, nposedenHou u3 sepuiutuvl C.

3) [anwt ypasnenus 08yx cmoporn npsamoyeonrvhuxka 5x + 2y —7 =0, 5x + 2y —
36 = 0 u ypasnenue eco ouazonanu 3x + 7y — 10 = 0. Cocmasums ypagnenus
OCMANLHBIX CMOPOH U 8MOPOU OUALOHATU IMO20 NPAMOY2OTbHUKA.

Tunosoti sapuanm KP Ne 4
1) Haumu pasmeprocmo u 6azuc noonpocmpancmea, 3adannoco CJIOY:
31 — 2%, —x3— x4, =0
X1+ 2xy +2x3 —3x4, =0
2x1 —4x, —3x3+2x, =0
—5x; +6x, +4x3;—x, =0
2) Haiimu 6a3ucHyr0 cO80KYNHOCHb CMPOK U 6Ce CMPOKU, He 8X00Aujue 8 OA3UCHYIO
COBOKYNHOCHIb, 8bIPA3UMb Yepe3 CMPOKU basuca (pewenue He eOUHCMEEHHOe):

u1(5;2; =3;1),u,(41;, —2;3),uz(1; 1, -1; —2),u,(3; 4 —1;2).

3) Hatimu mampuyy nepexooa uz 6asuca ey, €4, e3 6 basuc e'1,e',,e's, 20e
e, =(1,1,0),e, = (0,1,1),e5 = (=2,0,1)
e =(-1,1,-1),e, =(2,-1,1),e5=(-2,2,— 1)

u koopounamul sexkmopa x = (1,1, 0), 3adannozo 6 6asuce e, e,, €3, 6 bazuce
! ! !
e, e, es.
Tunosou sapuanm KP Ne 5

1) Joxazame nuneiinocmo, natimu mampuyy, o0pas u si0po onepamopa.

@(x) = (2x1 + x3,X, — 2x3,4x1 + Xx3).



2) Haiumu obpasz sexmopa x = (1; 2; 1; —3) u npoobpasz eexmopa y = (6;0;7)
JIUHENIHO020 Onepamopa, 3a0aHHO20 Mampuyetl

1 4 -1 2
A=13 0 5 1)
2 =2 3 4

3) Jlunetinviti onepamop @ 3adan 6 basuce a, = (1; —2),a, = (2; —3) mampuyeii
Ay, = G _45) a auwnetnviti onepamop Y 3zaoan 6 6aszuce b; = (3; —1), b, =
L . _ (3

(5; — 2) mampuyeii By, = ( 4

by, bs.
4) /ns auneninoeo onepamopa, 3a0aHH020 Mmampuyei

3 2 2
A=| 2 3 2
-2 -2 -1

Hatimu: a) xapakxmepucmuueckuti u MUHUMATbHBIL NOTUHOMBL,

;) Havimu mampuyy onepamopa ¢ + 1 6 6azuce

0) cobcmeenubie yucia u coocmeeHHble GeKMopbl,
8) KAHOHUYECKOE PA3NI0JICEHUEe MAMPUYbL TUHEHO20 ONepamopa,
2) uHeapuanmuvie NOONPOCMPAHCMEA.

Tunosou eapuanm KP Ne 6
1) Ilpusecmu keadpamuunyio ¢popmy K KAHOHUYECKOMY 8UAY Memooom Jlazpanica:

X% 4 4x,x, + 4x1x3 + 4x,%5 + 4x3.

2) Ilpusecmu xreéadpamuyunyro Gopmy K KAHOHUHECKOMY 6UOY OpPMOSOHANbHbIM

npeo6pazoeanuem u Haiimu Mo npeobpazoeanue;
—4x2 — 4x2 + 2x% — 4x,x, + 8x,x3 — 8x,X3.

3) Hanucamv ypasnenue kacamenbHoul K KPUSOU 6MOP0O20 NOPSIOKA.:

2x% —4xy —y*+4x—-2y—1=0,

npoxoosuetl uepes mouxy a) (—4,—1); b) (=2, 6).

4) [lpusecmu K KAHOHUYECKOMY 8UOY KPUBYIO 6MOPO20 NOPSOKA U NOCMPOUMDb ee:

—x?—y?+4xy+2x—4y+1=0.

Konnoxkeuym
Bonpocul k konnoxeuymy

1.

N~ WN

10.

11

12.
13.
14.

Mampuywi. Buovt mampuy.

Heticmeust cnoscenust u yMHONCEHUSI HA CKANAP HAO MAMPUYAMU.

IIpoussedenue mampuy.

Tpancnonuposanue mampuy. Ceoticmaa.

Onpedenumenu 6mopoco u mpemve20 nopsoKa

Onpeodenumenu n-20 nopsoxa.

Ceoticmesa onpedenumenei.

Aneebpauueckue 00noaHeHUs U MUHODDL.

Vmeeporcoenus, cesizannvle ¢ aneebpauieckumu 0ONOIHEHUSMU.
Teopema Jlannaca.

. Memoowl eviuucnenue onpedenrumenei.

Obpamusie mampuywl, onpeoeienue.

Teopema 06 obpawernuu mampuy.

Cesoticmsa obpammubix mampuy.



15. @opmynvr Kpamepa pewienus cucmem TUHEUHbIX YPAGHEHU.

16. Creocmsus uz meopemvl Kpamepa.

17. Obwue ceedenus o cucmemax TUHEUHbIX YPAGHEHULL.

18. Memoo I'aycca pewenus cucmem TUHEUHbIX YPABHEHULL.

19. Jluneninas 3asucumocmos u JUHEUHAs HE3ABUCUMOCMb CMPOK (CMOA0Y08) Mampuybi.
Ilpumepni.

20. Csoticmea nunelnol 3a8UCUMOCIU U TUHEUHOU He3a8UCUMOCIU CIPOK (Conoyos) u
ompe3K08 CMpoK (CmMoioyos8) Mampuybl.

21. Teopema o nunetinot 3a8ucumocmu aunelinol komounayuu. Cnedcmaue.

22. basuc u pane cO80KYNHOCMU CIMPOK (CMOAOY08) MAmMpuybi.

23. Teopema o panee mampuybl.

24. Vcnosue nunelHoU 3a8UCUMOCTIU MHONCECTBA CMPOK KBAOPAMHOU MAMPUYbL.

25. Pane mampuyvl 6 mepmuHax onpeoeiumenei.

26. Onpedenenue panea Mampuysl npu NOMOWU INeMEeHMAPHBIX NPeodPaA308aHue CMpox.

27. Ilonsamue sexkmopa. /leticmsus Hao 86eKMopamiu.

28. Konnuneapmvie u KoMnjianapHvle 8eKmMopbl.

29. Jexapmosas u noaapnas cucmema koopounam. Cosue u noeopom cucmembl
KOOpOUHam.

30. Ionapnas, yurunopuueckas u cgpepudeckas cucmemsbl KOOPOUHAM

31. Paouyc-eexmop mouxu. Hanpasnsarowue kocunycoi.

32. Jlenenue ompeska 6 OGHHOM OMHOULEHUU.

33. Ckanspuoe npousgedenue gekmopos. Ceoticmaa.

34. Koopounamnas gpopma cKauisgpHo20 npou38e0eHusl.

35. Ilpoexyus eekmopa Ha ocb.

36. Bexmopnoe npoussedenue sexkmopos. Ceoticmaa.

37. Koopounammuas gpopma 6eKmopHo20 npou3eedenuusi 6eKmopos.

38. Cmewannoe npouszsedenue sexmopos. Ceoticmaa.

39. Koopounammuas gpopma cmeuanHo2o npoussedeHus 6eKnmopoa.

40. Obwee ypasheHnue npsamoll Ha NIOCKOCU.

41. BsaumHoe pacnonodicenue npsamvlx Ha NI0CKOCMU, 3A0AHHbIX 0OUUM YPAGHEHUEM.

42. Vpasnenue npsamoil Ha NIOCKOCMU C Y2lL08bIM KOIDDuyueHmom.

43. BzaumHoe  pacnonodxceuue  npaMulX, 3A0AHHLIX ~ YPAGHEHUEeM C  V2llo8biM
Koaghhuyuenmonm.

44. [lapamempuueckoe ypasHenus npsamoll Ha NIOCKOCMU.

45. Kanonuueckoe ypasHeHue NpsaAMOU HA NIOCKOCMU. YpaeHueHue npiamot, npoxoosujel
uepes 08e MouKuU.

46. B3zaumHoe pacnonodceHue NpsImbvlX, 3A0AHHLIX NApaAMempuyeckum (KanoHudeckum)
VpasHeHuem.

47. Ionynnockocmu. Paccmosanus om mouxu 00 npsamoti.

48. Obwee ypasneHnue niockocmu.

49. B3zaumHoe pacnonodxicenue niocKkocmell.

50. [Ilapamempuueckoe ypagnenue ni0CKOCMU.

51. Ionynpocmpancmea. Paccmosinue om mouku 00 nIOCKOCMU.

52. Ilapamempuueckoe ypagnenue npsamot 8 NpocmpaHcmae.

53. Kanonuueckoe ypagnenue npsamot 8 npocmpancmee. Ypasuenue npsamotl, npoxoosiuyetl
uepes 08e MouKuU.

54. Bszaumnoe pacnonodicenue npamuix 6 NPOCmMpaHcmee.

55. Obwee ypasnenue npsamoti 6 npocmpancmee. Ilepexoo om obwe2o ypasHeHus npamou
8 NPOCMPAHCMeEe K KAHOHUYECKOMY.

56. Bszaumnoe pacnonodcenue npamou u ni0CKOCmu.

bunem Ne O Konnokeuym no Anarumuueckou ceomempuu.



1. Koopounamnas gpopma ckansipno2o npou3gedeHus.
2. Obwee ypasHenue ni0CKOCMU.
3.  Hanwvi sepuiunvt mempasopa A, A,, A; n A,
A =(136), A4;=(221), A3=(-10;1), A4 =(-%46;-3)
Haiimu: a) onuny peopa Ay A, ; 6) yeon A1AA5
8) niowaos epanu A1AAz; 2) o6vem nupamuder A1 A,A3A,;
4.  Jlanwvl éepuunvt mpeyeonrvnuka ABC: A( 3; 1), B(—=5,—1),C(—4; 0).
Haiimu: a) ypasnenue svicomul u meouarnvl npogedeHHvix uz sepuiunvi C;
6) Onuny evicomul, nposedernnou u3 sepuiuruvl C.
. . x=1 y+1 z
5.  Haumu mouky nepeceuenusi npsamoti N = T = 3 u naockocmu 2X+3y—2+5=0

U ycoJj ux nepece4eHrus.

33‘ICTHO'3K33MCH3HI/IOHH1)16 MaTepHuaJibl AJIsA l'lpOMe)KyTO‘{HOi/i aTTeCTallun

(3xk3ameH/3a4eT)

1

2
3.
4.
5

Sk

© N

. Mampuywr. Buovt mampuy.
eticmaus cnodiceHuss U yMHONMCEHUS. HA CKALAp HAO MAMpUyamu.
IIpouseedenue mampuy.
Tpancnonuposanue mampuy. Ceoticmea (0okasamenbcmea).
Onpeodenumenu 6mopo2o NOpAOKA U UX UCNOIb30BAHUE 68 DeUleHUU TUHEUHbIX CUCTeM
8MOP0O20 NOPAOKA.
Onpeodenumenu mpemuve2o nopsoKa U ux UCNOIb308AHUE 8 PeUleHUU TUHEUHbIX CUCTeM
mpemwve2o nopsaoKa.
Onpedenumenu n-eo nopsaoka. [lonsamue nepecmaHnosox.
Ceoticmea onpedenumerneti (00Ka3amenbcmeo 3-x C80LUCms).
Aneebpauueckue 0OnoIHeHUs: U MUHODBI.

10. Vmeseporcoenus, cesazannvle ¢ ancebpauieckumu 0ONOIHEHUSMU.

11. Teopema Jlannaca.

12. Buiyucnenue onpedenumerneti.

13. Obpamnvie mampuysl. Haxooxxcoenue oopamuvlx mampuy no onpeoeieHuro.
14. Teopema 06 obpawenuu mampuy.

15. Ceoiicmea obpamuwvix mampuy,.

16. Kpameposckue cucmemvl TuUHeUHbIX YPAGHEHUI.

17. Crneocmesus uz meopemol Kpamepa.

18. Obwue ceedenus o cucmemax TUHENHBIX YPAGHEHUI.

19. Cmpoenue mnoscecmesa pewienuti 00OHOPOOHBIX CUCTIEM.

20. Cmpoenue mnodxcecmea peuieHuli HeOOHOPOOHBIX CUCEM.

21. Teopema Kponekepa-Kanennu.

22. Memoo I'aycca peutenusi cucmem JTUHEUHBIX YPAGHEHUIL.

23. Jlunetinas 3a8ucumMocmov U JUHEUHAs He3A8UCUMOCMb CMPOK (cmoadyos) mampuybl.

Ipumepwi.

24. Csoticmsa TUHEUHOU 3A8UCUMOCMU U JTUHEUHOU He3A8UCUMOCIU CMPOK (cmoadoyos) u

OMpe3Ko8 CMpoK (cmondyos) mampuybi.

25. Teopema o nunetinou 3asucumocmu aunelnou komounayuu. Cnedcmaue.

26. Jluneiinas 3asucumocms cmonbyo8 Mampuybl ¢ TUHEHO 3a8UCUMBIMU CIPOKAMU.

27. Basuc u pane cOBOKYRHOCMU CIMPOK (CMoa16Y08) Mampuybl.

28. Teopema o panee mampuyul.

29. Vcnosue nunelinotl 3a8UcCUMOCMU MHOXCECBA CIMPOK KEAOPAMHOU MAMPULbL.

30. Pane mampuysl 8 mepmunHax onpeoerumerel.

31. Onpeoenenue panea mampuysl npu NOMOWU INEMEHMAPHBIX NPeoOPA30BAHUE CMPOK.



32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,

50.
51.
52.
53.
54,
55.
56.
57.
58.

59.
60.

61.
62.
63.

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

Henenue ompeska 6 0GHHOM OMHOUIEHUU.

Paouyc-eexmop mouxu. Hanpasnaowue kocunycaol.

Cosue u nogopom cucmemvl KOOPOUHAM.

Tlonamue sekmopa.

Cnooicenue 6ekmopos.

Ymnooicenue sexmopa na uucno.

Ckanaproe npoussedeHnue sekmopos. Ceoticmaa.

Koopounamnas ¢hopma ckanaproeo npouseedernus.

IIpoexyus éexmopa na ocw.

Bexmopnoe npouzeedenue sexkmopos. Ceoticmaa.

Koopounamnas ¢popma éexmoprozo npouszeedenus 6eKmopoa.

Cmewannoe npouseedernue sekmopos. Ceoticmaa.

Koopounamnas popma cmewannozo npouzeedenis 6eKmopos.

Ypasuenue npsamoii na niockocmu ¢ yenosvim kosghguyuenmonm.

B3zaummnoe pacnonodcenue npambix, 3a0aHHbIX YPAGHEHUEM C Y2l08bIM KOIDduyueHmom.

Ilapamempuueckoe ypasHenue npamotl Ha NIOCKOCmMU. YpaeneHnue ompesKa.

Bzaumnoe pacnonoocenue npamulx, 3a0aHHbIX NApaAMemMpU4ecKum ypagHeHUeM.

Kanonuueckoe ypasnenue npsamoil Ha niockocmu. Ypasnenue npamou, npoxoosuyetl

yepes 06e MoUKU.

Obwee ypasHenue npsamotl Ha NIOCKOCMU.

Bzaumnoe pacnonoswcenue npsamoix na niockocmu, 3a0aHHbIX 0OUWUM YPAGHEHUEM.
IHonynnockocmu. Paccmosanus om mouxu 00 npsamoti.

Obwee ypasneHue NI0CKOCHU.

Bzaumnoe pacnonoscenue niockocmeil.

llapamempuueckoe ypasHenue niockocmu.

Ionynpocmpancmesa. Paccmosinue om moyku 00 nioCKOCmu.

Ilapamempuueckoe ypasnenue npsamotl 8 npocmpaHncmse.

Kanonuueckoe ypasnenue npamotl 6 npocmpancmee. YpasHnenue npamou, npoxoosujeti

yepes 06e MoUKU.

Bzaumnoe pacnonoscenue npamvlx 8 npocmparcmee.

Obwee ypasuenue npsamoti 6 npocmpancmse. Ilepexoo om odbwezo ypasHenus npamou 6

npocmpancmee K KAHOHUYECKOM).

Bzaumnoe pacnonoscenue npamou u niockocmu.

Onpeodenenue u npumepvl BeKMOPHLLX NPOCMPAHCME.

Jlunetinasa 3asucumocmo u JUHEUHAs He3A8UCUMOCb 6eKmopos. llonamue 6a3uca u

nopodcoarowell Cucmemvl 6eKmMopoa.

Koopounamer éexmopa. 3amena 6azuca u npeoopazosarue KooOpoOuHam.

THoonpocmpancmesa. Kpumepuii noonpocmpancmaa. Ilpumepul.

Jluneiinoe omobpasicenue eekmopno2o npocmparcmea. Ilpumepeoi.

Mampuya nunetinoeo onepamopa 6 Hogom ba3zuce.
eticmeus nao aunetinbimu onepamopamu. Qbpammuwlil onepamop.
Xapaxmepucmuueckuti u MUHUMATLHBIN NOTUHOMBI.

Jluneiinoe omobpasicenue eekmopno2o npocmparcmsa. Ilpumepeoi.

Mampuya nunetinoco onepamopa 6 Ho8om basuce.
eticmeus hao aunetinbimu onepamopamu. Qbpammuwlil onepamop.
Xapaxmepucmuueckuti u MUHUMANLHBIN NOTUHOMBI.

Cobcmeennvie sekmopa u cobcmeenHvle 3Ha4enus TUHetiH020 onepamopa.

Tonamue keadpamuunoti popmsl. Mampuunas 3anuce K6a0pamuyHoU ¢opmul.
IIpeobpa3zosanue keadpamuuHot opmul K KAHOHUUECKOMY 8UdY Memooom Jlacpanaica.
Tonoxxcumenvho onpedenennvie keaopamuunvle gopmol. Kpumepuii Cunveecmpa.
3axon unepyuu K6adpamuyHvIx Gopm.

Opmoeonanvroe npeobpazosanue K8AOPAMUUHOU hopMbl K KAHOHUUECKOMY BUOY.



80. Kanonuueckue ypasHeHus Kpugblx mMopoco NopaoKa: d1IUNC

81. Kanonuueckue ypasHeHus KpUugvlx 6mopo2o nopsaoka. eunepooid
82. Kanonuueckue ypagneHus Kpugblx 6mopoco nopsaoxa: napaboid
83. Obwee ypasnernue kpugoii 6mopo2o nopsaoxa.

84. Kanonuueckoe ypasnenue 311uncouoq.

85. Kanonuueckue ypasHenus 2unepooioudos.

86. Kanonuueckue ypasneHus napaboniouoos.

87. KaHonuueckue ypasHenus yuiuHopoa.

88. Obwee ypasHnenue nosepxnocmu 6mopoco nopsoKa.

Kpurepun ouneHuBaHusi pe3yJbTaToB 00y4YeHHsI

Oyenka Kpumepuu oyenusanus no sxzameny
Buicoxuis OYEHKY «OMIUYHO» 3ACIYHCUBAEM cmy?eHm, 0C80UBUIULL  3HAHUS,
Jposerib «5» YMEHUS, KOMNemeHyuu u meopemueckuii. mamepuan be3 npobenos;
(omnro) BbLINOTHUBWULL 8Ce 3A0aHUs, NPedyCMOmMpeHHble Y4eOHbIM NAAHOM Ha
BLICOKOM ~ KA4eCMBEHHOM  VPOBHe; npakmuyeckue — HAGLIKU
npogheccuoHanbHO20 NPUMEHEHUS OCBOEHHbIX 3HAHUU CPOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOUWLO» 3ACTYACUBAEM CMYOeHN, NPAKMUYECKU NOTHOCMbIO
VposeHb «4» 0CBOUBWULL  3HAHUA, YMEHUs, KOMNemeHyuu U meopemuyecKull
(xopowo) Mamepuan, yueOHvle 3A0aHUSI He OYEHEeHbl MAKCUMANIbHbLIM YUCIOM
0ann08, 8 0CHOBHOM CHOPMUPOBAT NPAKMUYECKUE HABBIKU.
Ilopocoswiii OYEHK)Y «)008IIemME8OPUMENbHOY 3ACIYHCUBAENT CMYOEHM, YACMUYHO C
VpoBeHb «3» npobenamu  0CBOUSWIUL  3HAHUA,  YMEHUs,  KOMHemeHyuu U
(yooenemsopume | meopemuueckuil Mmamepuan, MHo2ue yyeOHble 3a0anus aubo He
JIbHO) BbINOTHUIL, TUOO OHU OYEHEHbl YUCTOM OATLI08 ONUKUM K MUHUMATIBHOMY,
HEeKOmopble NPAKMULEeCKUe HaeblKU He COOPMUPOBAHDI.
Munumanvholii | oyenky — «HEYOOBIEMEOPUMENbHOY» — 3ACAYHCUBAem — CMYOeHm,  He
VPOBeHb «2» 0C8OUBWIULL  3HAHUS, YMEHUs, KOMNemeHyuu U meopemuyecKull
(HeyOosnemeopu | mamepuai, yieOHvle 3a0aHUs He 8bINOIHUL, NPAKMUYECKUe HABLIKU He
MebHO) chopmuposanbl.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOXKHOCTSIMH 3710POBbS
IIPEIOCTABIISETCS OMOJHUTENBHOE BpEMs Ul TOATOTOBKH OTBETAa HA SK3aMEHE;

— IIpU TPOBEJICHUH IPOLEAYPhI OLIEHUBAHUS PE3YyIbTaTOB 00yUEHHsI HHBAJIUIOB M JIUIL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbsI MPEAYCMATPUBAETCS HCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIp1 HEOOXOAUMOCTH JJIs1 00Y4aIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS pE3yJNbTaTOB OOydYeHHsI 10 JUCHUILUIUHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa oneHMBaHUS PE3yIbTaTOB OO0Y4YEHHsS WHBAJIUAOB M JIUI[ C OIpPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCHMILIMHE (MOAYNIO) MpeaycMaTpUBaeT MPelOoCTaBlIeHUE
uHpopmanuu B (opMmax, aZANTUPOBAHHBIX K OTrPAaHMYEHHMSIM HX 3J0pOBbS U BOCIPHUATHUS
uH(popMauu:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOU popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.



JList L ¢ HapyLIEHUsIMUA OITOPHO-JBUTATEILHOIO alapara:

— B IIeYaTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. IlepeveHnb y4eOHOM JIUTepaTypbl, HHPOPMANMOHHBIX PeCypPCOB H TeXHOJIOTHil

5.1. YueOnas 1uteparypa

1. bexnemumes, JI. B. Kypc ananuTudeckoit reoMeTpuu U JIMHSHHOU anreOpsl: yueOHUK
st By30B / J1. B. beknemuines. — 18-e us ., nepepad. — Cankr-IletepOypr: Jlans, 2021. — 448
c. — ISBN 978-5-8114-4916-3. — Texkcr: anekTpoHHbI# // JlaHb: 31eKTPOHHO-OMOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/152643

2. COOpHHK 3a/1a4 TI0 aHAJTUTHYCCKON reOMETPHUH U TMHEHHOH anredpe: yaeOHoe mocooue
/ J1. A. bexnemuiesa, /1. B. bexiemuines, A. 1O. I[Terposuy, . A. Uybapos; nmox penakiueit /.
B. benemumeBa. — 7-e uzn., crep. — Cankr-IlerepOypr: Jlans, 2019. — 496 c. — ISBN 978-5-
8114-4577-6. — Texkct: anekrpoHHsblii // Jlanb: 31eKTpOHHO-OMOIMOTeHas cuctema. — URL:
https://e.lanbook.com/book/122183

3 T'opmau, b. A. JluneiiHas anreOpa W aHanuTHyecKas reoMerpus. [IpakTukym mms
CTYJCHTOB TEXHHUECKUX U SKOHOMHUUYECKUX CIIEUATbHOCTEN By30B: yueOHOE TOCOOHE ISl By30B
/ Bb. A. T'opnauy, E. I1. PoctoBa. — Cankr-IletepOypr: Jlans, 2021. — 144 ¢. — ISBN 978-5-8114-
6737-2. — Tekcr: snexkrponnsiii // JlaHb: 31eKTpOHHO-OMOMUMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/162373

5.2. llepuoanueckasi JuTEpaTYpa

5.3. UHTepHeT-pecypcbl, B TOM 4YHcJe COBpeMeHHble NpogeccHOHATBbHbIE (a3bl
JAHHBIX U HHGOPMALMOHHBbIE CIPABOYHBIE CHCTEMBI

JIeKTPOHHO-0ubMoTeuHbIe cuctemMsbl (IBC):

1. DBC «HOPAUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «JIAHb» https://e.lanbook.com

IMpodeccuonanbubie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snextponnas 6udnmnorexa (HIb) http://www.elibrary.ru/

"Jlektopuym TB" http://www.lektorium.tv/

YuuBepcuterckas nHpopmaimontas cucrema POCCUS http://uisrussia.msu.ru

Nogk~wpdE

HNHpopmManHoOHHBIE CIPABOYHbIEC CHCTEMBI:
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cucTeMa (JIOCTYII MO JIOKAJIBbHOM CeTH ¢
KOMIIBIOTEPOB OMOITMOTEKH )

Pecypcbl cBoOOAHOTO OCTYHA:

1. KubepJlennnka (http://cyberleninka.ru/);

2. Kypcel Benymux By3oB Poccun™ http://www.openedu.ru/;

3. Hudopmanuonnas cucrema "EarHoe okHO JocTyna K 00pa3oBaTeiabHbIM pecypcam”
http://window.edu.ru/;
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4. OwunaitH-Kypchl ¥ cepTH(UKATHI OT BEAyIIUX By30B Mupa https://ru.coursera.org/.

Co0cTBEeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/bHbIe H HH(POPMAIHOHHBIE PeCyPChI

KyoI'y:

1. Cpena moay/abHOTO auHamuueckoro odyuenus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4e€OHO-METOAMYECKUX KOMILIEKCOB, ITyOIUKAIUA 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHPpOPMAIIMOHHBIX PECypcoB Kadeapbl HHHOPMAITMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoIl'V http://docspace.kubsu.ru/

5. DnexTpoHHbIE 00pa3oBaTelbHBIE pecypchl Kadeapbl HWH(GOPMAIMOHHBIX CHCTEM U
TexHoJyioruil B oopazoBanuu Kyol'Y un nayuno-meroaudeckoro xxypHaia "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeTonnueckne yKa3aHus JJisl 00y4arOIIUXCS M0 OCBOEHUIO TN CUHUILIMHBI (MO/TYJIs1)

— Obwue pekomeHOAYUU NO CAMOCMOAMENLHOU pabome 00y4aruuxcsi.

Camocmosmenvuas paboma 00y4aAOWUXCA  GbINOIHAEMCA N0 3A0AHUI0 U NpU
MEMOOUUeCKOM pPYKOBOOCMSBe Npenooasamens, HO 0e3 €20 HenocpeOCmeeHHO20 YUaACMmuUsl.
Camocmosmenvras paboma noopazoeniemcs Ha camoCmosmenIsHyo pabomy Ha ayOumopHbuIX
3aHAMUAX U HA BHeayOUMOPHYIO camocmoamenvhyro pabomy. Camocmosamenvuas paboma
obyyaowuxcs eKuouaem Kak NOJIHOCMbIO CAMOCHOSAMENbHOE O0CB0eHUe OMOeNIbHbIX MeM
(pazoenos) oOucyuniumvl, mMax u npopabomky mem (Pazoenos), 0C8aAUBAEMbIX 60 BPeMs.
ayoumopHou pabomvl. Bo epems camocmosamenvHoli pabomwvl obOyuanwuecs yumarom u
KOHCNeKmupyrom y4eOHyIo, HAYUHYI0 U CHPAGOYHYIO JIUMepamypy, GblNOJHAIOM 3A0aHUS,
HANpasieHHvle Ha 3aKpenjienue 3HAHULL U OmpadomKy VYMeHUll U HABbIKO8, 20MOGAMCA K
meKyujemy u npomeiCcymo4HoMy KOHmMpOJo no OUCYUNIUHE.

Opeanuzayusa — camocmosamenvHou  pabomel  00VHAIOWUXCA — PelaMeHMUPYemcsl
HOPMAMUBHbIMU ~ OOKYMEHMAMU, YYeOHO-MemOoOUu4eckou aumepamypou u 3j1eKmpOHHbLMU
00pazosamenbHbIMU pecypcamu, 8KAI0YAs.:

Ilopsiook  opeanusayuu u ocywecmeienus o00pazo8amenvHol O0esimelbHOCMU  No
00paA306aMENbHLIM  NPOCPAMMAM  BbICUIE20 00pPA308aHUS — NpOPAMMAM Oakalaspuamad,
npocpamMmam  Cneyuarumema, —NpoOSPAMMAM — Ma2UCmpamypvl  (Ymeepi#coen — NpUuxKazom
Munucmepcmea obpazosanus u Hayku Poccutickou @edepayuu om 5 anpens 2017 200a Ne301).

ITucomo Munucmepcmea obpasosanus Poccutickoti @edepayuu Nel4-55-996un/15 om 27
nosaops 2002 2. "O6 axmusuzayuu camocmosamenbHol pabomovl CmyO0eHmos GblCUIUX YUeOHbIX
3aeedenuti”.

Tonoosicenue o camocmosimenvHou pabome cmyoeHmos (ymeepaicoeno npukazom Ne 272
KyoI'Y om 03 mapma 2016 2.).

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

I/IH)II/IBI/IHyaJ'H)HI)Ie KOHCYJIbTalUM 110 MTPCAMETY ABJIAIOTCA Ba’XHBIM q)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MCXKAYy MnOperoaaBaTcjiceM U O6y‘-IaIOHH/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>XHOCTSIMH 37J0POBBSI.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieuyeHne no JUCIUIInHE (MOYJTI0)

HanmeHnoBaHue crienuaibHbIX OCHAaIIEeHHOCTh CTIEHATBHBIX IIepedeHb MLIEH3MOHHOTO
NIOMEILECHUI NIOMEIECHUN MIPOTPaMMHOTO 0becrieueHHs
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VYueOHble ayAUTOPUH ULt
MIPOBEICHUS 3aHATHH JIEKIIHOHHOTO
THUIIA

Meobernb: yuebHas meOeb
TeXHUYECKHE CPeICTBA OOYUCHUSL:
9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows
Microsoft Office Professional Plus

Y4eOusle TS
MIPOBEECHUS 3aHATUH
CEMHMHApCKOTO THIIA, TPYIIOBBIX U
WHIUBHIYaIbHBIX KOHCYJIbTalnH,
TEKYIIETO KOHTPOJIIS u
IIPOMEKYTOUHON aTTeCTalluu

ayJUTOPHA

Meobenb: yauebHas Mebenb

Jns

CaMOCTOSTEILHONU

paboTel  oOydwaromuxcs

PETYCMOTPEHBI

MOMEIIICHMS,

YKOMILIEKTOBAHHBIE CIEIMATM3UPOBAHHON MeOebl0, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOJKIIOUCHUS K ceTu «HTepHeT» W o0ecrneueHueM J0CTymna B JIEKTPOHHYIO
nH(}OPMaLIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

HaunmeHoBaHHEe TOMEIIEHUN 119
CaMOCTOSTEIFHOU pabOThI
o0y4aromuxcs

OCHaIllEeHHOCTh MOMEIIECHUHN ISt
CaMOCTOSTEIILHOU pabOTHI
00y4Jarmuxcs

[lepedeHp NTMLIEH3MOHHOTO
MIPOTrPaMMHOT0 00eCIIeYeHUS

ITomelieHre s caMOCTOSATEIBHOMN
paboTel 00yyaronuxcs (YUTaaIbHbINH
3ax HayuHo# Oubimorexu)

MebGenb: yueOHas Mebeb
Kommniekt  crnenmann3upoBaHHOMN
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHUKa C MOAKIIOYCHHEM K
HHPOPMALUOHHO-
KOMMYHHKAIIHOHHON
«/HTEpHET» M JOCTYyIIOM B
9NIEKTPOHHYIO  HMH(OpPMaIHOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKaI[HOHHOE
obopyaoBaHue, 00CCIECYHBAOIICE
JA0CTYyl K CEeTHU HUHTCPHET
(mpoBoaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIUHEHUE IO
texuoorun Wi-Fi)

CETHU

TTomeuieHue i1t caMOCTOSATEIHLHOM
paboThI oOydJatomxcs (ay. )

Meobenb: yaebHas mebOenb
Kommnexr  cnenuanunsupoBaHHON
Me0OemH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C MONKIIOYEHHEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«MHTepHeT» WM JOCTyNOM B
JIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTeNbHYIO cpeny
0o0pa3oBaTeNIbHONH  OpTaHM3ALNH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, 0OOECIICYHBAOIIEE
JOCTYI K  CeTH  WHTEpHeT
(mpoBogHOE COE/INHEHUE u
0ecrpoBOJTHOE  COEJUHEHHE 10
texuosorun Wi-Fi)

CCTHU




