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1 Henu u 3a1a4u M3yYEeHUsS! TUCHUILIMHBI

1.1 IMeabp ocBOeHUS] TUCHMILIMHBI — TPUOOPETEHHE 3HAHHWN 1O OCHOBaM JIMHEWHOM
anreOpbl W AHWINTUYECKOM TeoMeTpuM U co3faHue (yHIAMEHTalbHbIX  IOHATUH
MaTeMaTHYECKOro 00pa3oBaHMs, KOTOPhIE HEOOXOAWMBI B JaJbHEUIIEM NMPH MU3yUYEHHH LIEIO0Tr0
psana cHenMaigbHbBIX M OOMMX JUCLUMIUIMH. BaXHOW 1Lenbl0 AUCHUIUIMHBL  SBISETCA
¢dopMHpoBaHHE y CTYJCHTOB CTPOTOTO HAYYHOTO JO0KAa3aTEeIbHOTrO IOAXOJa IpPU OCBOCHUHU
MaTEMAaTHYECKUX TEOPHH.

1.2 3agaun AMCHUILIMHBI

— 3HaKOMCTBO C METOJIaMH JIMHEWHON BEKTOPHOM ainreOphl, pa3BUBAIOIIMMHU JOTUYECKOE
MBILUJIEHUE U HABBIKM MAaTEMAaTHUYECKUX PACCYKIAEHUN U JI0KA3aTEJIbCTB;

— OCBOEHHME OCHOBHBIX PUEMOB PEIICHUS MTPAKTUUECKUX 3aj1a4 JTMHEHHOHN anreOphl;

— IPUMEHEHUE METO/I0B BEKTOPHOMU aireOphl K 3a7a4aM aHAJIMTUYECKONU T€OMETPHH;

— U3y4YeHUE TEOPHUH, METOJIOB, AITOPUTMOB aNTreOphl AJSl PEUICHHs MPAKTUYECKUX 3a]au
WH(OPMAIIMOHHBIX TEXHOIOTHH.

1.3 MecTo AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeJIbHOM MPOrpaMMbl

JlucuunianHa «AHaJIUTHYECKas TeOMETpHS W JIMHEWHas anredpa» OTHOCHUTCA K
oOs3arenpHOM yactu brnoka 1 "ducuuniuuasl (Mogynu)" yueOHoro miaHa. B coorBercTtBuu ¢
pabounmM y4eOHBIM IJIAHOM AMCHMILTNHA H3ydaeTcs Ha 1 kypce mo ouHoil popme oOyuenus. Bua
MIPOMEKYTOUYHON aTTECTAIlMU: SK3aMEH.

Jlia v3y4deHusl NUCUUIUIMHBI HEOOXOAMMBI 3HAHUS, TMOJY4YeHHbIE B IIKOJIHHOM Kypce
MaTeMaTWKU. 3HaHUWA, TOJYyYCHHbIE B paMKax JaHHOM JUCUUIUIMHBI, HCIOJNB3YIOTCS B
JanpHermeM npu uydeHuu nucuuiuinH: b1.0.17.01 «Mexanuka», b1.0.18 «KommnbrotepHas
TEXHUYECKask TpauKay, b1.B.22 «Teopernueckas wmexanuka», b1.0.16.04 «Teopus
BEPOSATHOCTH U MaTEMAaTUYECKasi CTATUCTUKAY, b1.B.JIB.01.02 «Mexanuka MEIUIIMHCKOTO
npore3upoBanus», b1.0.17.04 «Ontukay.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0Oy4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3y/JIbTATAMH 0CBOCHHS 00pPa30BaTeJbHOI POrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCLUMIUIMHBI HampaBlieHO Ha (OpMHpPOBaHHE Y
00yJaroONMXCsl CIETYIONUX KOMIETEHITUN

KOJI 1 HAUMCHOBAHUEC UHIUKATOPA JOCTHIKCHU PeSyJ’ILTaTH 06yqu1/151 IO AUCLUMIIIIMHC
KOMIICTCHIINHU

OIIK-1 Crnocofen mnpuMeHATh €CTECTBEHHOHAYYHBbIe H  OOIIeMH)KeHEPHble 3HAHHS, MeETOIbI
MaTeMaTH4YeCKOro aHAJIU3Aa U MOJeJTUPOBAHMSA, TEOPETHYECKOr0 1 IKCIIEPUMEHTATIBHOI0 HCCIeJOBAHUS B
npoeccCHOHAJIBHOI 1eATeJTbHOCTH

NOIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKH, (pU3MKH, | 3HAET TOCTAHOBKY OCHOBHBIX 3aJlad  aHAIUTUYECKOM
BBIYHUCITUTENLHON TEXHUKU U MPOTPAMMHUPOBAHUS | TE€OMETPUU M JMHEHHON anreOpbl M OCHOBHBIE METOIbI UX
pElIeHHSI.

YMeeT JOTHYECKH MBICIUTh, MPOBOJUTH JI0Ka3aTeIhCTBA
OCHOBHBIX YTBEPKIACHHM, yCTAHABIIUBATH JIOTHYECKUE CBSZH
MEXIy TMOHSATUSIMHU, NMPUMEHATh TMONYYCHHbIE 3HAHUS IS
pelIeHNs PUKJIATHBIX 3a1a4.

Bnameer Meromamm  anreOpaMueCcKH-TEOMETPUIECKOTO
MOJIX0JIa K UCCJENOBAHUIO TEOPETUUYECKUX W MHPUKIATHBIX
BOIIPOCOB M 337124 (PH3UKO-TEXHUUECKOTO COJICPKAHUSI.

OIIK-8 CrnocoGen mnpuUMeHSTH MaTeMaTHYeCKHe MOJEIH, METOAbl M CpPeACTBA MPOEKTHPOBAHUS
HHQOPMAIMOHHBIX H ABTOMATH3MPOBAHHBIX CHCTEM

HOIIK-8.1. 3naer MareMaTHKy, METOAOJIOTHIO B | 3HAET COOTBETCTBHE 3aJad M METOJOB aHATUTHYCCKOU

OCHOBHBIE METObI MaTeMaTH4ecKOro | reoMeTpUr W JIMHEHHOW anreOpsl B 3aBUCHMOCTH OT
MOJICIUPOBAHMSA, KIACCH(PHUKAIMIO ¥ YCIOBHSA | MOCTAHOBKH IpoOIIeMEl, METOJIbI IIPUMEHEHHUS
NPUMEHEHNs MOJeNeH, METOABl U CpeACTBa | aireOpandecKuXx METOJOB B MOJCIHPOBAHHH.

IIPOEKTUPOBAHMS MH()OPMAIMOHHBIX 1 | YMeeT NpPaKTHYECKU pEaJU30BbIBaTh METOABI JMHEHHOMN

ABTOMATU3UPOBAHHBIX CHUCTEM, anre6p51 W aHAJIMTUYECKOI TreoOMETpHH, KHaCCI/I(I)I/IHI/IpyCT 4§




KOIL 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUKCHUS Pe3yJ’ILTaTLI 06yquI/I${ 0 AUCHUILIIINHC
KOMIICTCHIIMHN

MHCTPYMEHTAJIbHBIE CPEACTBA MOJCIMPOBAHMSA M | OMPEACNAT YCIOBHS NMPUMEHEHHS anreOpandecKux METOI0B
MPOEKTUPOBAHUS B MOJEITMPOBAHHUU.

OO6nagaeT HaBBIKAMHU PEIICHHWS OCHOBHBIX THUIOBBIX 3a/ad
NPaKkTHKA ~ JIMHEHHON  anreOppl M aHAIMTHYECKOW
FEOMETPUM, B TOM YHUCIE€ M HHCTPYMEHTAJIBHBIMU
CPEICTBAMU.

PesynbraTel 00ydeHHs MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYLIECTBIEHUS BCEX
BUJOB KOHTaKTHOH U CaMOCTOATENBbHOM paboThl 00ydarommMxcsi B COOTBETCTBUU C
YTBEPKICHHBIM YUE€OHBIM IIJIAHOM.

WHaukaTtopel  JOCTHKEHHS KOMIIETCHIMH  CYMTAIOTCS  CPOPMHUPOBAHHBIMU  TIPU
JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB OOYUYEHHUS.

2. CTpyKTypa U copep:KaHue TUCHUTIHHBI

2.1 PacnpenesieHne TPYA10EMKOCTH JUCHHUILIMHBI IO BUIaM padoT

OOmiast TpyA0EMKOCTh AMCIUILUIMHBI cocTaBisgeT 4 3adeTHbIX eauuul] (144 gacos), ux
pacrpezielieHue 1o BujaM paboT MPeICTaBICHO B TAOIHIIE

Bunsr pabot Bcero dopma o0yyeHust
4acoB OYHO- 3a04yHast
OuHasi
3a04yHast
3 _ _ _
ceMecTp ceMecTp ceMecTp Kypc
(gackr) (gackr) (uachl) (gachl)
KonTakTHasi pa6oTa, B TOM YHCJIE: 52,3 52,3
AyauTopHble 3aHATHS (BCEro): 52 52
3aHATHUS JICKIIMOHHOTO THIIA 18 18
MPAaKTUYECKHE 3aHATHUS 34 34
Muasi KOHTaKTHAas padoTa: 53 5,3
KoHTponb camocTosTeIbHOI paboThI
6 6

(KCP)
IIpomexxyTounas arrectanus (MKP) 0,3 0,3
CamocrosiTeJibHasi paboTa, B TOM 59 59
qucie:
Koumponvnas paboma 24 24
Camocmoamenvhoe usyueHue pazoenos,
CAMON0020Mo8Ka (npopabomxka u
ROBMOpEHUE JIeKYUOHHO20 Mamepuaia u
mamepuania — Y4eOHUKO8 U Y4eOHbIX 35 35
nocobutl, n0020MoeKa K 1a60pamopHuim u
NPAKMUYecKum 3aHAMUAM, KOJIOKGUYMAM
um.9.)
IloaroroBka k TeKylieMy KOHTPOJIIO — —
Kontpoas: 26,7 26,7
[ToaroroBka k 3K3amMeny 26,7 26,7
Oobmas qac. 144 144
TPY10eMKOCTh B TOM 4HcCJIe

KOHTAKTHAasA 52,3 52,3

padoTa

3a4. e/l 4 4

2.2 Copep:xanne TUCUMUIIJIMHBI
Pacnipenenenne BuoB yueOHOM paOOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIHUILTUHBL.
Pasernsl (TeMbl) AMCIUIUIMHBL, H3y4daeMble B 1 cemectpe (ounas hopma obyuenust)

| Ne HaunmeHnoBanue pasenos (Tem) KonunuectBo yacos |




AynutopHas preay
Bcero pabora opHa
pabora
JI 113 JIP CPC
1. Teopust MmaTpuL 1 OTIpeAenuTENeH 6 8 10
2. BekTopsbl 1 1eficTBYSI HAJl HUMH 2 6 9
3. [IpsiMble TMHUU U INIOCKOCTH 2 4 10
4. BexTopHble IpocTpaHCTBa M NOANPOCTPAHCTBA 2 4 9
5. Teopust TMHEHHBIX ONIEPATOPOB 2 6 9
6. KBanmpaTtuunbie GOpMBI, KPUBBIC U TOBEPXHOCTH BTOPOTO 4 6 12
opsKa
HUTOI'O no pasdenam oucyuniurovl 111 | 18 34 59
Konrpois camocrositensHoi pabotsl (KCP) 6
[Ipomexytounas arrecrarus (MKP) 0,3
IToAroTOBKA K TEKYLIEMY KOHTPOJIIO 26,7
OO01ast TPYA0EMKOCTb MO TUCIUTUIMHE 144

[Tpumeuanue: JI — nekmuu, [13 — npaktudeckue 3ansaTus / cemuHapsl, JIP — maGoparopHbie
sansitusi, CPC — camocrositenbHas paboTa cTyIeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUTITHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

Haumenosanue pasaena ®dopma TEeKYILEro
P Coneprkanne pasnena (TeMbI) P Y
(Temer) KOHTPOJIS

1. |Teopus maTpui u ITonsTe MaTpuLbl U ONIEPALIUK HAJ HUMU. Buasl MaTpHI. K
onpeJeNnuTeneu Oynkiun  Matpur.  OmpenenuTeny  MajlbIX — HOPSAKOB.
Onpenenutrens  n-ro  nopsaka. OcHOBHBIE  CBOHCTBa
onpeaenureneid. IlpuBeneHne  Marpuubl K [JIaBHOMY
cTymeHuaToMy Buay. Teopema 00 oOpaTHO# Marpuie.
MeTonbl  HaxOXICHHs  OOpaTHOW  MaTpuilpl.  PemicHue
MaTpUYHBIX YypaBHEHWH. AnreOpandecknue IOMOJHEHHUS W
muHopbl.  Teopema  Jlammaca.  Mertoabsl  BBIYMCIEHUS
omnpenenuTeneil BBICOKHX mnopsaakoB. Popmynsl Kpamepa.
CaoilicTBa JIMHEHHOU 3aBUCUMOCTHU u JIMHEHOU
HE3aBHCHUMOCTH CTPOK (cTOIOI0B) MaTpHIbl. Teopema o panre
MaTpuibl. OJHOPOAHBIE U HEOTHOPOAHBIE CHCTEMBI JINHEHHBIX
ypaBHeHHH. [ToHsATHE coBMecTHOCTH M HecoBMecTHOCTH CJIY.
Metonbl HaxoXIeHHs perieHus HeBbipoxaeHHoi CIIY.
O6mee, yacTHoe U 6a3ucHoe pemienus. Teopema Kponekepa-
Kamnenmm.

2.  |BekTopbl v AEUCTBHS HaJ |IIEMEHThl AHAJUTHYCCKONH T'€OMETPHM HAa IUIOCKOCTH H B K
HUMH HPOCTPAHCTBE. Cucremsl KOOPJMHAT: JIeKapToBas,
KOCOYTOJIbHasl, TOJsIpHast, cepuyueckas, UIWINHIPUIECKAs.
Panuyc-Bektop. Bektopsl u nefictBue Haa HuMu. CKalisipHOE,
BEKTOPHOE U CMEIIaHHOE NMpou3BeneHHs BeKTopoB. CBoiicTBa
MPOEKIUY BEKTOpa Ha OCb. YCIOBHUS KOJIIMHEAPHOCTH U
KOMIUTAHAPHOCTH BEKTOpOB. JleneHue oTpe3ka B JaHHOM
OTHOIIIEHHU.

3.  |[IIpsMble THHAN T VYpaBHEeHHE MOBEPXHOCTH W JMHHMU. YpPaBHEHHS MPSIMOHA Ha K
IUIOCKOCTH IUTIOCKOCTH: 00Iee, KaHOHMYECKOE, IapaMeTpH4YecKoe, C
YIJIOBBIM  KOI(QQHUIMEHTOM, B oOTpe3kax. IIy4ok mpsMBbIX.
ITonyruiockocTH, paccTosiHME OT TOUKU 10 npsamoil. Ilpsmasa u
IJTIOCKOCTh B MpocTpaHCcTBe. B3anMHOE MosokeHne npsamMou u
minockoctu.  IIydok  mnockocred.  IlomympocrpaHcTsa,
paccTosiHUE OT TOYKH A0 IIOCKOCTH.

4. |BekTtopHbIe Omnpenenenue, NpocTelIe CBOWCTBA U NPUMEPBI BEKTOPHBIX K
IIPOCTPAHCTBA U MIPOCTPAHCTB. N-MEPHBIE BEKTOPbl M JACHCTBHSA HaJ HUMH.
MOJIPOCTPAHCTBA JIunelinple KOMOMHAIMH, JIMHEIHAS 3aBUCUMOCTD U JIMHEHHAs
HE3aBUCHMOCTb CHCTEMBI BEKTOPOB. Pa3noxkeHue BEKTOpa MO
cuUCTeMe BEKTOpOB. PaHr u 0a3uc CHCTEMBI BEKTOPOB.
KoopauHaTel BekTOpa, 3aMeHa 0a3zuca ¥ IpeoOpa3oBaHHe




KOOp/JHMHAT. IMoanpocrpancraa. I'eomerpuueckas
untepnpetauus CJIY. Ctpoenue MHoxecTBa pemenuit CJIY.

Teopus nuHEHHbBIX
oIepaTopoB

JIuneiinble peoOpa3oBaHusl BEKTOPHBIX MPOCTPAHCTB. Sapo n
o0pa3 JMHEHHOro oOTOOpakeHHs. MaTpuna JHHEWHOTro
omeparopa. JleHcTBUS ¢ JIMHEHHBIMH TPEOOpa3OBaHUSIMH.
[IpeoOpa3zoBaHne MaTpuubl JIMHEHHOro orepaTopa Ipu
nepexojie K HOBOMy 0asucy. XapakTepHCTHYECKUl MHOTOYJICH
mpeobpa3oBanus. CoOCTBEHHBIE BEKTOPHI W COOCTBEHHBIC
3HaYeHUs. basuc mpocTpaHcTBa M3 COOCTBEHHBIX BEKTOPOB.
KaHoHnUeckoe pa3niokeHHe MaTPHUIIBL.

Ksagpatuansie ¢popml,
KPHBBIE U IOBEPXHOCTH
BTOPOTO MOPSIKA

OmnpeneneHre W MaTpUYHAS 3alUCh KBAaAPATHYHOH (HOPMBL
HesripoxnenHoe mpeoOpa3oBaHue KBagpaTHIHOW (POPMBEI K
KaHOHHYECKOMY  BHIY. OKBHBAJCHTHBIE  KBaJpaTHYHBIC
¢opmer.  IlonoxwurensHO  (OTPHLATENFHO) — OINPEICIICHHBIC
kBanparuunsle  Qopmbl.  Kpurepuit CunbBectpa. 3akoH

HUHEpLUU KBaJIPaTUYHBIX bopm. OproronanabHOe
npeoOpa3oBaHue KBaApaTUYHOW (OPMBI K KaHOHUYECKOMY
BUTY.

KBagparnunas ¢opma B  JBYXMEPHOM  IPOCTPaHCTBE.
KaHoHHMYeckne ypaBHEHHUs! KPUBBIX BTOpPOro Hopsiaka. Kpusbie
BTOPOTO TMOpSJKAa: OKPYXHOCTb, OJJUIMIIC, THIepbona w
nmapabona; WX TEeOMETPUYECKHE CBOICTBA, YPAaBHCHUSA H
noctpoeHne. OOmee ypaBHEHHE KPHBBIX BTOPOTO MOpSIKA.
Knaccudukanms xpusbsix BTOporo mnopsaka. Kanonumueckue
YpaBHEHUS TIOBEPXHOCTEH BTOPOTO HOpAIKa.
Hununapuyeckue U KOHUYECKUE MOBepXHOCTU. [ToBepxHOCTH
BpameHus. OOmee ypaBHEHHE IIOBEPXHOCTEHl BTOPOro
nopsinka. Knaccudukanus nosepxHocted. IIpsMonuHeRHbIe
00pa3yroIre MOBEPXHOCTEH.

2.3.2 3aHATHS CEMHHAPCKOIo THNA (MPAKTHYECKHe / CeMUHAPCKHeE 3aHATHUS/
JlabopaTopHblie padoThl)

Ne

HaumMeHnoBanue pasnena
(Tembl)

Temartuka 3aHsATHI/pa3dop

dopMa TEKYILIEro
KOHTPOJIS

1.

Teopust maTpul u
onpenenuTenaei

CrnoxeHue, BBIYMUTAHHE, YMHOXXCHHME MATpPHILl, HaXOXKICHHE
OTIPEIeNIUTENSI BTOPOTO, TPEThEro MOPSIKOB U MATPHUIIBI N-TO
nopsiika, oOpaTHOM MaTpuIbl; paHra MaTpuisl. HaxoxaeHue
pelIeHus] CHCTeMbl JIMHEWHBIX YpaBHEHHil 1o Qopmyrnam
Kpamepa, ¢ momormpio obpaTHOM MaTpuilsl, MeTogoM [ aycca.
Pemienne  MarpuuHbIX ~ ypaBHeHuil.  BbluucieHue U
IIPUMEHEHHE anreOpandecKix JONOIHEHUH 1 MUHOPOB.

Pewenue 3aoau
KP

BexkTopsl 1 aeiicTBus Haf
HAMU

Onpenenenye MOJSIPHBIX U JEKAPTOBBIX KOOPJAMHAT TOYKU Ha
IJIOCKOCTH, ONpENEJIeHHEe KOOPAMHATHI TOYKH B HOBOM
CUCTEME MpHU MapajUieIbHOM TNEPEeHoce, I[OBOPOTE Ocel
JIeKapToBol; JleneHue oOTpe3ka B 3aJaHHOM OTHOLIEHHH,
Iomaahb MHOT'OYTOJIbHUKA. Anrebpanueckas H
TPUTOHOMETPUYECKAS hopmbl KOMIIIEKCHBIX Yucel,
KOMIUIEKCHAsl TUIOCKOCTh. JIeHCTBUSI HaA KOMIUIEKCHBIMU
YUCJIAMHU.

CnoxxeHue BEKTOPOB, YMHOXXEHHE BEKTOpa Ha CKajsp,
HaxOoXJ€HWe JUIMHBl BEKTOpa, Yrjia MEXIy BEKTOpaMu,
WIOMAM  MapajieyiorpaMma, o0beM  Tapajuiesienuiesa,
TPEYrojbHOW MHUpaMUIbl, TOCTPOEHHBIX Ha  BEKTOpax.
CkajiipHO€, BEKTOPHOE M  CMEIIAHHOE  MPOU3BENICHUS
BEKTOpOB. Pelienne TpeyrojabHuKa.

Pewenue 3aoau
KP

IIpsimble nHUY U
IIOCKOCTH

VYpaBHEHHE MOBEPXHOCTU M JHMHUU. YPABHEHUS MNpPsIMOM Ha
IUIOCKOCTH: o00lee, KaHOHWYECKOEe, IapaMeTpU4ecKoe, C
YIJIOBBIM KOG QUIMEHTOM, B OTpe3kax. [lydok mnpsMBIX.
HaXOXKJCHWE YypaBHEHHWS MeEJIWaH, BBICOT M OHCCEKTpHC
TpeyrojabHuka. IlomyniIoCcKOCTH, paccTOSHUE OT TOYKH [0
npsmoi. IlpsiMas M mIOCKOCTh B IPOCTpaHcTBe. B3aumHoe

NOJIOKEHHE MpsiMOMl M tockocTH.  IIydok  miockocTei.

Pewenue 3aoay

KP




HOJ’IprOCTpaHCTBa, PpacCTosIHUEC OT TOUKH A0 MIIOCKOCTHU.

4. |BekTopHbIC
MPOCTPAHCTBA U
MOJIIPOCTPAHCTBA

JIuHelinple KOMOMHALIMY, JTUHEWHAs 3aBUCHMOCTh U JUHEHHAs
HE3aBUCHUMOCTh CHCTEMbI BEKTOpOB. Pa3niokeHue BekTOopa Mo
CHUCTEME BEKTOpPOB. PaHr u 0a3uc CHCTEMBI BEKTOPOB.
IIpoBepka nHMHEHHOW 3aBUCHUMOCTH BEKTOPOB, HAaXOXICHHUE
0a3nca JUHEWHOW OOOJIOYKM BEKTOPOB;  HAXOXKICHHE
(yHIAMECHTAILHOW CHCTEMBl PEIICHUH CHCTEMBl JIMHCHHBIX
OJIHOPOJHBIX YPAaBHEHUH; HAXOXKACHUE MATPHUILIbI MEPEX0a.

Pewenue 3aoau
KP

5. |Teopust aMHEHHBIX
OIepaTopoB

Haxoxnenne MaTpHIbl JIMHEWHOTO orepaTopa; 0aszuca siapa u
o6Opa3za. [Ipeobpa3oBaHre MaTPUIIBI TMHEHHOTO OIlepaTopa npu
mepexoze K HOBOMy 0a3ucy. XapaKTepHCTHUECKUH MHOTOUJICH
npeobpasoBanusi. CoOOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC
3Ha4yeHus. JIMHeHbIe onepaTopbl MPOCTOM CTPYKTYPHI.

Pewenue 3a0au
KP

6. |KBamparuuansie popMmer,
KPUBBIC U IOBEPXHOCTH
BTOPOT'O MOPSAIKa

Haxoxxaenne MaTpuipl KBaapaTHYHOH (GOPMEL; MpUBEICHHE
KBaIpaTUIHOW (OPMBI K KAaHOHHYECKOMY BHIY. 3aKOH
nHepiun. OpToroHanbHOE MpeoOpa3oBaHUE KBaIPAaTUIHON
(OpPMBI K KAHOHHYECKOMY BHUITY.

Haxoxnenne  QoKycoB,  IKCLUEHTPUCHTETa,  aCHUMIITOT,
JUPEKTPHUCHl TUIEpOOIIBI, 3JuTHIIca, mapadoissl. OnpeneneHue

Pewenue 3aoau
KP

TUIa KPUBOH M MOBEPXHOCTU BTOPOT'O MOPSIKA.

3amuTa 1abopaTopHOi

pabotsl (JIP), Beimonnenue kypcoBoro npoekta (KII), kypcoBoi

paboter (KP), pacuerHo-rpaduueckoro 3amanmsi (PI'3), manmucamme pedepara (P), acce (D),
kosutokBuyM (K), rectupoBanue (T) u BbimoaHeHHe KOHTPOIbHON padoTsl (KP).

[Ipu u3yuyeHUH TUCHUIUIMHBI IPUMEHSETCS 3IEKTPOHHOE o0ydeHue (mpoektop u O9BM),
JTUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHoJoruu B coorBercTBUM ¢ PI'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)
KypcoBsie paboTsl HE TPELYCMOTPEHBI YYEOHBIM ILIAHOM.

2.4 Ilepeyennb yueOHO-

METOAHYECKOro o0ecreueHusl JJisl CAaMOCTOSTEIbLHOM pQGOTbI

00y4YarOIIKUXCS 10 JUCHHUILIMHE (MOLYJII0)

Ne Bug CPC

Ilepedenp yueOHO-METOIMIECKOTO 00ECTICYEHHSI TUCIUTUIMHEI 110
BBITIOJTHEHHUIO CAMOCTOSATEIHHON PabOThI

1 IIpopaboTka u MOBTOpEHHE
JIEKIMOHHOTO MaTepuaina u
Marepurala yueOHHKOB U
Y4eOHBIX TTOCOOHI

Onnaun-xype «/Jlunetinas aneebpa u ananumuydeckas eceomempusy. — Cankm-
Iemepbypeckuii nonumexuuveckuil ynusepcumem um. Ilempa Benukozo. —
URL: https://www.coursera.org/learn/lineynaya-algebra

Onnatin-xype  «/luneiinas  aneebpa: mampuyvl u 0mMooOpadxcenusy. —

Hoesocubupckuii 20CY0apCcmeentbill YHUBEpCcumem. - URL:
https://www.coursera.org/learn/linear-algebra-matrices?
Onnaun-xypc  «Jluneuinas  aneebpa». — HUY BlIID. - URL:

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

2 |IloaroToBka K MpakTHYECKUM
3aHATHAM

Bexmopnas aneebpa: memoouueckue ykasauus u UHOUBUOYAIbHble 3a0anus /|
Cocm.: B. A. Ilonos, A. B. lllepbaxosa. - Tambos: H30-60 Tamb. 2oc. mexH.

yr-ma, 2008. - 28 ¢. — Texcm: snexkmpounnviiill Ungopmayuonnas cucmema
"Eounoe okmo Odocmyna K obpazogamenvHuim pecypcam” — URL:
http://window.edu.ru/resource/143/64143

Mukenbepe M.A. 3adauu no ananumuueckoii 2eomempuu. - Camapa:
Camapckuii - eocyoapcmeennwiti  ynugepcumem"”. - 73 ¢, — Texcm:
anexmponnstill  Hnupopmayuonnas cucmema "Edunoe okno odocmyna K
006pazoeamenbHvIM pecypcam” — URL:

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

3 | loaroToBka K KOJJIOKBUYMY

3aoopoorcnviii B.H.  Bvicwasa — mamemamuxa — 011 MEXHUYECKUX
vHugepcumemos. Yacmo Il. Ananumuueckasn ceomempus: Yuebnoe nocobue /
B.H. 3aoopooicnvuii, B.®. 3anvmennc, A. FO. Tpugonos, A.B. Illanosanos. -
Tomck: H30-60 Tomckoeo norumexuuyeckozo ynugepcumema, 2010. - 398 c. —
Texcm: anexmponnviil // Hnghopmayuonnas cucmema "Edunoe oxno oocmyna
K 006pazoeamenbHuIM pecypcam” — URL:

http://window.edu.ru/resource/599/75599



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

Caaxksin I'.P. Dnemenmoi nunelinol aneebpwi: Jlexyuu no Kypcy mMamemamuxi.
- Wlaxmei: FOPI'YDC, 2002. - 34 c¢. — Texcm: onexmponnviii I/
Uugopmayuonnas cucmema "EOunoe okHO docmyna Kk 00pazoeamenbHbIM
\pecypcam” — URL: http://window.edu.ru/resource/125/47125

4 | Bemonnaenue KoHTpoibHBIX |Copokuna M. P., Moxan B.JI., Huxmanosea M.P. Aneebpa u anarumuueckas
paboT M TUIIOBBIX PACUETOB |ceomempus: Konmponvno-usmepumensuvie mamepuaisl no Kypcy. - Tromens:
TiomlHI'Y, 2004. - 36 c. — Texcm: anexmponnviii // Hnpopmayuonnas
cucmema "Eounoe okHO docmyna k obpasoseamenvHvim pecypcam” — URL:
http://window.edu.ru/resource/604/46604

Kysneyosa C.H., Jlykuna M.B., Munosanoseuy E.B. Tunogvle pacuemui 0ns
CMy0eHmo8 IKOHOMUu4eckux cneyuanvrocmet. I kypc (mooynw 1-2). Jluneiinas
aneebpa u aumarumuyeckas ceomempus: YueOHo-memoouyeckoe nocoobue. -
Cll6: CIler'y HTMO, 2010. - 48 c¢. — Tekcm: onexmponnviti |
Hugpopmayuonnasa cucmema "EOunoe okHO docmyna K 00pazo8amenvHbiM
\pecypcam” — URL: http://window.edu.ru/resource/275/69275

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroImIUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[0OPOBBS M BOCIIPUATHS HHPOPMAIIUH:

JUig au1 ¢ HapyLIeHUSIMU 3pEHUS:

— B MieyaTHOM popme yBearueHHBIM HIpUdTOM,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4atHoi (hopme Ha si3bike bpaiis.

JUig U1 ¢ HapyLIeHUsIMU CiyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'0 IOKYMEHTA.

Jjig U1l ¢ HapyHIeHUsIMA OTIOPHO-BUTATEILHOTO amnmnapara:

— B mieyaTHoOU hopme,

— B hopMe 2IIEKTPOHHOTO IOKYMEHTA,

— B popMe ayauodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyyJarouuxcs.

3. Oo0pa3oBaTejibHbIE TEXHOJIOTHHM, TPUMEHsieMble TPH OCBOEHHH JAUCHHUILIMHBI
(Mmoxy.ns)

B xoxe wu3ydeHMsT OHCUMIUIMHBI MPEIYyCMOTPEHO HCHOJIB30BAHUE  CIIEIYIOIINX
00pa30BaTeNbHBIX TEXHOJOTHI: JEKIMH, MPAKTUYECKHE 3aHATHUS, MOJATOTOBKA MHUCHMEHHBIX
AHAJTMTUYECKUX paboT, caMOCTOsITENIbHAs paboTa CTYIEHTOB.

KoMneTeHTHOCTHBIN MOAXOA B paMKax MpenojaBaHUsl IUCUUILIMHBI peaju3yercs B
WCIIOJIb30BAHUHM HMHTEPAKTHUBHBIX TEXHOJIOTMM M aKTUBHBIX METOJOB (IMPOEKTHBIX METOJIHK,
pa3bopa KOHKPETHBIX CUTYallMii) B COYETaHNUU C BHEAYJUTOPHOU pabOTOM.

Nudopmaninonnbie  TEXHOJOTHUH, TPUMEHSEMbIE TPU HU3YUYEHUH JTUCHUTLIIUHBIL
HCITOJIb30BaHUE MH(GOPMAITMOHHBIX peCypcos, JOCTYIIHBIX B nH(}OpPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.

AnanTuBHBIE 00pa30BaTENbHBIE TEXHOIOTUH, IPUMEHSIEMbIEC IPU U3YYCHUN TUCITUTLTAHBI
— JUIsl JIAI C OTPAaHWYECHHBIMU BO3MOXKHOCTSIMHU 3J0POBbSl MPEIYCMOTPEHA OpraHU3aIus
KOHCYJIbTallMli C UCIIOJIb30BAHUEM DJIEKTPOHHOM IOYTHI.

4. OueHoYHbIe CpeICTBA /sl TeKYUIEro KOHTPOJISI YCIeBAeMOCTH M NPOMEXYTOYHOI
aTrecTauuu


http://window.edu.ru/resource/599/75599
http://window.edu.ru/resource/604/46604
http://window.edu.ru/resource/604/46604

KOHTPOJISI B

OneHouyHble CpeAcTBa MpeIHa3HAYeHbl [JIs KOHTPOJS U OLEHKH OOpa30BaTeIbHBIX
JOCTHKEHUH 00yYarOInXCsi, OCBOMBIIMX MPOTPaMMy Y4eOHOW AMCHMILTUHBI «AHaiumuieckas
2eomempus U TUHelHas aneeopay.
OueHoYHBIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIE MAaTE€pUaibl JIJIsl MPOBEACHUS TEKYyIero

dbopme

mecmosvix 3a0anull,

PA3HOYPOBHEBbIX — 3A0AHUL,

omyemoe no

UHOUBUOYANLHBIM U NPOEKMHO-2PYNNOBbIM 3A0AHUAM Y TIPOMEKYTOYHOM aTTecTanuu B popme
BOIIPOCOB U 3aJIaHUH K IK3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB JIA TeKVHleﬁ 4 HpOMe)l(yTOqHOﬁ aTrreCTalmumn

KOZL 1 HAMMCHOBAHUC

HaumeHnoBaHMe OIIEHOYHOTO CpeacTBa

Ne Pesynprarel 00y4yeHus
WHIUKaTOpa . [IpomexxyTouHas
n/n (B cootBeTcTBMU C 1. 1.4) Texymuii KOHTPOIb
(B cootBeTcTBHH C 1. 1.4) aTTecTalus
3Haer MOCTaHOBKY | Bonpocwt konnoxeuyma 1-16, | Bonpoc na
HOIIK-1.1. Ilpumenser Y P V P
SHAHMS MATEMATHKH B OCHOBHBIX 3amau | 40 — 56 IK3AMeHe
N AHAJTUTHYECKON KP Nel, KP Ne2 1-9, 62-74
1 WH)KCHCPHOW MPaKTHUKE N
TCOMETPUH ¥ JIMHCHHOM
P MOJICTUPOBAHHUI
anreOppl W OCHOBHBIE
OMOTEXHIYECKUX CHCTEM.
METOJIbI MIX PEIICHUSI.
Ymeer normdecku | Bonpocwei konnoxkeuyma 17 — Bonpoc na
MBICTIHTB, npoBOIUTE | 26 9K3aMeHe
OKa3aTeJIbCTBa KP Noe3, KP Ne4 10-26, 75-79
HOIIK-1.1. ITpumenser A . '
OCHOBHBIX YTBEPXKICHUH,
3HAHUS MaTEMAaTHKU B
. YCTaHABJIHUBATh
2 HWH)XKCHEPHOU NPaKTHKE
JIOTHYCCKUE CBSI3H MEKIY
MIPYU MOJICTUPOBAHHUI
MOHATUSAMH,  [IPUMCHSITH
OMOTEXHUUYECKUX CUCTEM.
MOJIyYCHHBIC 3HAHUS IS
peleHus MPUKIIATHBIX
3aj1a4.
Bnaneer MeTofaMu | Bonpocel konnoksuyma 27 — Bonpoc na
anredpanvecKku- 39 9K3AMeHe
HOIIK-1.1. ITpumenser TEOMETPUIECKOTO KP No5, KP Ne 6 26-61, 80-88
3HAaHUS MaTEeMATHUKU B MOIX0Aa K HCCIICTOBAHHIO
3 HWH)XKCHEPHOU NPaKTHKE TEOPETUICCKUX u
TIPHU MOJCTUPOBAHUI MIPUKIIAJHBIX BOIPOCOB H
OMOTEXHIMYECKUX CHCTEM. | 3amad ¢$uznko-
TEXHUIECKOTO
COJICPIKaHusI.

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MJIU HHbIEe MaTepUAJIbl, HeO0OX0AMMBbIe VIl OLleHKH
3HAHU, YMEHH i, HABBIKOB M (MJI1H) ONBITA AEATEIbHOCTH, XAPAKTEPHU3YIOIIHMX ITATbI
(popmMupoBaHusI KOMIIETEeHIIHII B Ipolecce 0OCBOEHUsI 00pa30BaTeJbHOM IPOrPaMMBbl

Ilpumepnolii nepeuens 60npocoe u 3a0anuil

Konmponsnas paboma

Tunosoti sapuanm KP Ne 1
1. Haumu onpedenumenv mampuywl

2. Pewumv mampuunoe ypasHenue

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




3. Pewumsb cucmemy ypaguenuii: a) memooom oopamuou mampuywl, 6) memooom Kpamepa

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

4. Pewumov CJIY memooom I'aycca (obwee u uacmuoe peuterue)

2x1 — x5 +3x3 +4x, =5

4x1 — 2%y + 5x3 + 6x4 =7

6x; —3x, +7x3+8x, =9
8x1 —4x,; +9x3 + 10x, = 11

Tunosou sapuanm KP Ne 2
1) Konnuneapnwvi 1u 6ekmopol € U C;, NOCMpPOEHHble NO 6eKkmopam a u b?

2)
3)
4)

5)

a=(1;-2;3), b=(3;0;-1), c; =2a+4b, c,=3b—a

Hatimu kocumnyc yena meacoy eekmopamu AB u AC.
A(1;-2;3), B(0;—-1;2), C(3;—4;5)
Boiuucaume niowaos napanienocpamma, nocmpoeHno2o Ha gekmopax a u b.
a=p+2q, b=3p—q, Ipl=1lql =2, (B;g) =%
Komnnanapmwl iu eexmopwt , b u ¢?
a=(2;3;1), b=(-1;0;-1), c=(2;2;2)
Jlanwl éepuiunst mempasopa Ay, A,, Az 1A,
A;=(1;3;6), A, =(221), A3 =(-101), 4, =(-%46-3)
Haiimu: a) onuny pebpa A, A, ; 6) niowaos epanu A1A,As;
8) 06vem nupamudsl A1 A, Az Ay,  2) O1uHY 8bicOmbL, ONYWEHHOU U3 8epULUHbL Ay

Tunosoti sapuanm KP Ne 3
1) Boiuucnumo yenogotl kosaghguyuenm npsamou, npoxoosuyeti yepes 06e 3a0anHbvle

mouku  M(2;—=5) u N(3;2)

2) Hanwvi eepuiunsvt mpeyeonvuuxa ABC: A(11; 0), B(3,2),C(4; 1). Haimu:

@) ypaeHeHue 8blcombl, MeOUanbl U OUCCEKMPUCHL, NposedeHHbIX U3 sepuiunvl C;
6) esHympennuii yeon A;
¢) OnuHy evicomol, nposedennoli uz eepuiutul C.

3) Hanwl ypasnenus 08yx cmopon npamoyzonvhuka 5x + 2y —7 =0, 5x + 2y —

36 = 0 u ypasnenue ezo ouaconanu 3x + 7y — 10 = 0. Cocmasumuv ypasuenus
OCMANbHBIX CMOPOH U BMOPOU OUASOHANU IMO20 NPAMOY20IbHUKA.

Tunosou sapuanm KP Ne 4
1) Haiimu pazmeprnocmos u 6asuc noonpocmpancmaa, 3a0anno2o CJIIOY:

31 — 2%, —x3—x4 =0

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

2) Haiimu 6a3uchyio cO8OKYNHOCMb CMPOK U 8Ce CMPOKU, He 8Xo0siuue 8 OAUCHYIO

COBOKYNHOCMb, 8bIPA3UMb Yepe3 CMpPoKu bazuca (peuieHue He eOUHCMEeHHOe):



ui1(5;2; =3, 1), u,(41; =2;3),u3(1; 1, —1; —=2),us(3;4; —1;2).

3) Haiimu mampuyy nepexoda uz baszuca ey, €,,es 6 basuc e'y,e',, e's, 20e
el = (1; 1; 0); eZ = (OI 11 1 )' e3 = (_2; 0; 1)
e =(-11-1),e,=(2,-1,1),e5=(-22,—1)

u koopounamul gexkmopa x = (1,1, 0), 3adannoeo 6 6asuce e, e,, €3, 6 bazuce
! ! !
e'q,e,es.
Tunosoti sapuanm KP Ne 5
1) Jlokazame nunetinocmo, naimu mampuyy, 06pas u 10po onepamopa:
@(x) = (2x1 + x3, x5 — 2x3,4%1 + x5).

2) Hatimu obpas eexmopa x = (1; 2; 1; —3) u npoobpasz eexkmopa y = (6;0;7)
JIUHENHO20 ONepamopa, 3a0aHHO20 Mampuye

1 4 -1 2
A=<3 0 5 1|
2 -2 3 4

3) Jluneiinwviti onepamop @ 3adan 6 basuce a, = (1; —2),a, = (2; —3) mampuyei

Ay = (; _45) a aunetnwiti onepamop Y 3adan 6 6aszuce b; = (3; —1), b, =
(5; — 2) mampuyeii By, = (_43 %) Hatimu mampuyy onepamopa @ + 1 6 b6asuce

by, b,.

4) [lns munelino2o onepamopa, 3a0aHH020 Mampuyeu

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

Haiimu: a) xapaxmepucmuueckuii u MUHUMAIbHBIT NOTUHOMbL,
0) cobcmeennbvle uucna u coOCmeeHHble 6eKMopbl;
8) KAHOHUYECKOEe PA3NI0JCeHUe MAMPUYbl TUHENHO20 onepamopa,

2) uneapuanmusie NOONPOCMPAHCMEA.

Tunosou sapuanm KP Ne 6
1) Ilpusecmu ksadpamuunyio ¢popmy K KAHOHUYECKOMY 8UAY Memodom Jlazpanoica:
X2 4 4x,x, + 4x1x3 + 4x,%5 + 4x2.
2) Ilpusecmu KksadpamuyHylo @Gopmy K KAHOHUYECKOMY 6UOY OpPMOSOHANbHbIM
npeoopazosanuem u Halmu 5mo npeoopasosanue:

—4x2 — 4x2 + 2x% — 4x,x, + 8x,x3 — 8x,X3.

3) Hanucamv ypasHeHue KacamenbHou K KPUBOL 6MOPO20 NOPAOKA:
2x2 —4xy —y* +4x -2y —1=0,

npoxoosyen yepes mouxy a) (—4,—1); b) (=2, 6).

4) Tlpusecmu K KAHOHUYECKOMY 6UOY KDUBYIO 6MOPO20 NOPSOKA U NOCMPOUNb ee:
—x?—y?4+4xy+2x—4y+1=0.

Konnoxkeuym
Bonpocbi k koanoksuymy
1. Mampuywl. Buovl mampuy.



. Heticmeus cnodicenus: u YMHONMCEHUs, HA CKAIAP HAO MAMPUYAMUL.

IIpoussedenue mampuy.

Tpancnonuposanue mampuy. Ceoticmsa.

Onpedenumenu 6mopoco u mpemuve20 nopsioKka

Onpedenumenu n-2o0 nopsaoka.

Ceoticmea onpedenumereil.

Aneebpauueckue 0ONOIHEHUS U MUHODDL.

Vmeeporcoenus, cesaszannvle ¢ aneebpauieckumu OONOJIHEHUAMU.

0. Teopema Jlannaca.

11. Memoowi ebiuucienue onpedenumernceii.

12. Obpamnvie mampuysl, onpedenerue.

13. Teopema 06 obpawenuu mampuy.

14. Ceoticmea obpamuvix mampuy.

15. @opmynvr Kpamepa pewienus cucmem TuHelHblX YPaAGHEHU.

16. Creocmsus uz meopemol Kpamepa.

17. Obwue ceedenus o cucmemax TUHEUHbIX YPAGHEHULL.

18. Memoo I'aycca pewenus cucmem NUHeNHbIX YPAGHEHUIL.

19. Jlunetinas 3aeucumocms u auHeUHAs HE3ABUCUMOCMb CIPOK (CMoaOY08) Mampuybl.
Iipumepui.

20. Csoticmea nunelol 3a8UCUMOCIIU U TUHEUHOU He3A8UCUMOCMU CIPOK (cmoadyos) u
ompe3K08 CMpoK (Cmoioyos8) Mampuybol.

21. Teopema o nunetinou 3asucumocmu aunelinol komounayuu. Cnedcmaue.

22. Basuc u pane cogokynHocmu cmpox (cmoabyos) mampuybi.

23. Teopema o panee mampuybl.

24. Vcnosue nuHetiHOU 3a8UCUMOCTIU MHOMICECMBA CIMPOK K8AOPAMHOU MAMPUYbL.

25. Pane mampuyvl 6 mepmunax onpeoeiumenei.

26. Onpedenenue panea Mampuybl npu NOMOWU I1eMeHMAPHBIX NPeodPA308aHue CMpox.

27. Ionsmue sexmopa. /leticmausi Ha0 6eKMopamu.

28. KonnuneapHvle u KOMIIAHAPHBLE BEKMOPbL.

29. Jexapmosas u nonsapnas cucmema Koopounam. Cosue u nogopom cucmembvi
KOOpOUHam.

30. Ionapnas, yurunopuueckas u cgpepuieckas cucmemvbl KOOPOUHAM

31. Paouyc-eexmop mouxu. Hanpasnsarowue Kkocunycoi.

32. Jlenenue ompeska 6 OGHHOM OMHOULEHUU.

33. Ckansapnoe npoussedenue sexkmopos. Ceolicmaa.

34. Koopounamuas ghopma ckanisipHo2o npousseoeHus.

35. [Ilpoexyus sexmopa Ha ocw.

36. Bexmopnoe npoussedenue exkmopos. Ceolicmaa.

37. Koopounamnas ghopma 6ekmopHo2o npouzgedeHus 6eKmopoa.

38. Cmewannoe npoussedenue sexmopos. Ceoticmaa.

39. Koopounamuas ghopma cmeuwanHo2o npoussedenst 6eKmopos.

40. Obwee ypasnenue npsamou Ha NIOCKOCHU.

41. Bzaummnoe pacnonodicenue npsimvix Ha ni0CKOCMU, 3A0AHHbIX 0OWUM YDAGHEHUEM.

42. Vpasuenue npsamoil Ha NIOCKOCMU C Y2L08bIM KOIDDuyueHmom.

43. BzaumHOoe  pacnonodceHue  NpAMbIX,  3A0AHHLIX  YPAGHEHUEM C  Y2l08bIM
Koaghhuyuenmonm.

44. [lapamempuueckoe ypagHeHuss NPAMOU HA NIOCKOCTU.

45. Kanonuueckoe ypasHeHue npsmotl HA NIOCKOCMU. YpaHueHue npsamou, npoxoosuel
uepes 08e MouKuU.

46. B3zaumHoe pacnonodceHue NpsImbvlX, 3A0AHHbIX NAPAMEempUYecKUM (KAHOHUYeCKUM)
ypasHeHuem.

47. Ionynnockocmu. Paccmosanus om mouku 00 npsamoti.

BOoo~NoOR~WN



48. Oobwee ypasnernue niockocmu.

49. B3zaumHoe pacnonoxcenue niocKkocmetl.

50. [Ilapamempuueckoe ypagHeHnue niocKoCmiu.

51. Ionynpocmpancmea. Paccmosinue om mouku 00 niOCKOCHU.

52. [lapamempuueckoe ypagHeHue npsamoii 8 npOCMpanHcmee.

53. Kanonuueckoe ypasHenmue npamMou 8 npocmpaumcmee. Ypasnenue npamoll,
npoxoosuell uepes 08e MouKu.

54. Bsaumnoe pacnonodcerue npamuvlx 6 NpoCmMpaHcmee.

55. Obwee ypasnenue npamoii 6 npocmpancmee. Ilepexoo om obwezo ypasHenus npsamou
8 NPOCMPAancmee K KAHOHUYECKOMY.

56. B3zaumHoe pacnonoicenue npsAmMol u niOCKOCHIU.

bunem Ne O Konnoksuym no Ananumuyeckotl ceomempuu.

1. Koopounamuas gpopma ckansipno2o npou3gedeHusl.
2. Obwee ypasHenue ni10CKOCMU.
3. Hanwvi sepuiunvt mempasopa A, A,, A; n A,
=(1;3;6), 4, =(221), A3=(-10;1), A, =(-46;,-3)
Haiimu: a) onuny pebpa A, A, ; 6) yeon A1AA5
8) niowaos epanu A1A,A3; 2) obvem nupamuovt A1jA,A3A,;
4.  Jlanwvl éepuunvl mpeyeonrvnuka ABC: A( 3; 1), B(—=5,—1),C(—4; 0).
Haiimu: a) ypasnenue evicomol u meduansvl npogedenHuvix u3s sepuiurvt C;
0) Onuny evicomul, npogedennou u3 sepuiurvt C.
5. Hatimu mouxy nepeceuenus npsamou ;1 y+i _Z u nrockocmu 2X+3y—2+5=0

2 1

U y20Jjl Ux nepecevderusl.

33‘ICTHO'3K3aMeHaHI/IOHHI)Ie MaTepuaJbl AJIsA HpOMe)l(yTO‘lHOﬁ aTreCcTallumn

(3xk3ameH/3a4eT)

1.

2
3.
4.
5

S

7.
8.
9.

Mampuywi. Buovl mampuy.
Heticmaus cnodiceHuss u YMHOMCEHUsL HA CKANAp HAO MAMPUyamu.
IIpouseedenue mampuy.
Tpancnonuposanue mampuy. Ceoticmea (00kazamenbcmea).
Onpeodenumenu 6mopo2o NOPAOKA U UX UCNONb30BAHUE 8 DeUleHUU JUHEUHbIX CUCTNeM
8MOP0O20 NOPOKA.
Onpeodenumenu mpemve2o nopsoOKa U UxX UCNONIb30BAHUE 8 PeUUeHUU TUHEUHbIX CUCTeM
mpemuve2o nopsaoKa.
Onpedenumenu n-co nopsaoxa. llonsamue nepecmaHnosox.
Cesoticmsa onpedenumerneii (0okazamenbcmeo 3-X C80UCMS).
Aneebpauueckue 0OnoIHeHUs: U MUHODDIL.

10. Vmeeporcoenus, ceasannvle ¢ areebpauieckumuy OONOIHEHUAMU.

11. Teopema Jlannaca.

12. Buiyucnenue onpedenumerneti.

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

15. Ceoiicmeéa obpamuwvix mampuy,.

16. Kpameposckue cucmemvl TuHelHbIX YPAGHEHUI.

17. Crneocmesus uz meopemol Kpamepa.

18. Obwue ceedenus o cucmemax MUHEUHBIX YPAGHEHUII.

19. Cmpoenue mnoscecmesa pewieruti 00HOPOOHBIX CUCTIEM.



20
21
22
23

24,

25.
26.
27.
28.
29.
30.
31.
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

. Cmpoenue mHodcecmsa peuienuti HeOOHOPOOHBIX CUCEM.
. Teopema Kponekepa-Kanennu.
. Memoo I'aycca pewenus cucmem auHelHbIX YPAGHEHUII.
. Jluneuinaa 3asucumocms U JUHENUHAS] HE3ABUCUMOCMb CMPOK (CMONOY08) Mampuybl.
Ilpumepni.

Ceoticmea nunelHoU 3a8UCUMOCMU U TUHENHOU He3d8UCUMOCMU CMPOK (cmoabyos) u
ompe3K08 CMpoK (Cmoioyos8) Mampuybol.

Teopema o nunetinou 3asucumocmu aunelnou komounayuu. Cnedcmaue.
Jlunetinas 3asucumocms cmonbyo8 Mampuybsl ¢ IUHELHO 3A8UCUMBIMU CIPOKAMU.

basuc u pane coeoxynnocmu cmpox (cmoaboyos) mampuypi.

Teopema o panee mampuyul.

Venosue nunetinou 3a8UcuMocmu MHOMCECmM8a CMpoK K8aOPamHol Mampuybi.

Pane mampuywr 6 mepmunax onpedenumenetl.

Onpeodenenue panea mampuyvl NPU NOMOWU IIEMEHMAPHBIX NPeobpaA308aHUe CMPOK.
enenue ompesxa 8 0aHHOM OMHOUIEHUU.

Paouyc-eexmop mouxu. Hanpasnsarowue kocunycwi.
Cosue u nogopom cucmemuvl KOOPOUHAM.

THonamue eexmopa.

Cnooicenue 6ekmopos.

Ymnoowcenue sexmopa na uucno.
Ckansproe npousgedenue gekmopos. Ceoticmaa.

Koopounamnas ¢popma ckansaprozo npouszeedenus.

Ipoexyus eexmopa Ha ocw.

Bexmopnoe npoussedenue eexmopos. Ceoticmaa.

Koopounamnas ¢hopma éexmopnozo npoussedenus 6eKkmopos.

Cmewannoe npouszeedenue sekmopos. Ceoticmaa.

Koopounamnas ¢hopma cmewannozo npoussederiiss 6eKkmopos.

VYpasnenue npsamoil na niockocmu ¢ yenoguim Kodgguyuenmom.

Bzaumnoe  pacnonoosicenue  npamwiX,  3A0AHHbLIX  YpPAGHEHUEM ~ C  V2llOBbIM
K03 Puyuenmom.

TIapamempuueckoe ypasHenue npamotl Ha niocKkocmu. YpaeneHnue ompesKa.

Bzaumnoe pacnonoscenue npamulx, 3a0anHblx napamempuieckum ypagHeHuem.
Kanonuueckoe ypasnenue npsamou Ha niockocmu. Ypasnenue npsamotl, npoxoosiueti
yepes 06e MoUKU.

Obwee ypasHenue npsamotl Ha NIOCKOCMIUL.
Bzaumnoe pacnonoswcenue npsamvix Ha niockocmu, 3a0aHHbIX 0OOUWUM YPABHEHUEM.
IHonynnockocmu. Paccmosanus om mouku 00 npsamoti.

Obwee ypasreHue nI0CKOCMI.

Bzaumnoe pacnonoxcenue niockocmeii.

Ilapamempuueckoe ypasHeHue niocKoCmil.
IHonynpocmpancmea. Paccmosinue om mouku 00 ni0CKOCMU.

Ilapamempuueckoe ypasHenue npsamou 8 NPoCcmpancmee.

Kanonuueckoe ypasnenue npsamotl 6 npocmpancmee. Ypasnenue npamou, npoxoosuyetl
yepes 06e MOYKHU.

B3zaumnoe pacnonodicenue npamvix 8 npocmpancmee.
Obwee ypasnenue npamoti 6 npocmpancmse. Ilepexoo om obwe2o ypasHenus npamotl 8
npocmpancmee K KAHOHUYECKOMY.
. Bsaumnoe pacnonosicenue npsamoii u niockocmu.
. Onpedenenue u npumepuvl eKMOPHLIX NPOCMPAHCNE.
. Jlunetinaa 3asucumocmov u JuUHeUHAs He3ABUCUMOCTb 6eKmopos. llonamue 6aszuca u

nopoofcoarowel Cucmembvl 8eKmopoas.

. Koopounamul sexkmopa. 3amena b6azuca u npeobpazosanue KOOpOUHam.



65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

Iloonpocmpancmea. Kpumeputi noonpocmpancmea. Ilpumepul.
Jlunetinoe omobpasicenue eekmopHnozo npocmparcmaa. Ipumepboi.

Mampuya nunetino2o onepamopa 6 Hogom ba3zuce.

Heticmesus nao nunetinvimu onepamopamu. Obpamuwlii onepamop.
Xapaxmepucmuueckuu U MUHUMATbHbIU NOJTUHOMDBL.
Jluneiinoe omobpasicenue éekmopno2o npocmparncmsea. Ilpumepoi.

Mampuya nunetino2o onepamopa 6 Hogom ba3zuce.

Heticmesusi hao nunetinvimu onepamopamu. Qbpamuwlii onepamop.
Xapaxmepucmuueckuu U MUHUMATbHbIU NOJTUHOMDYL.

Cobcmeennvie 6ekmopa u codOCmeeHHble 3HAYEHUsL TUHEUH020 Onepamopa.
THouamue keadpamuurnoi ghopmul. Mampuunas 3anuce K8aOpamuyHoU Gopmoi.
Ilpeobpaszosanue xeadpamuyHolt Gopmbl K KAHOHUYECKOMY 6UOY  MemoooM

Jlaepanrca.

Tonoxcumenvno onpedenennvie keaopamuunvle gopmol. Kpumepuii Cunveecmpa.
3axon unepyuu K6adpamuyHvlx Gopm.

Opmoconanvroe npeobpazosanue K8AOPAMUYHOU HOPMbl K KAHOHULECKOMY 8UOY.
Kanonuueckue ypagnenus kpusvix 6mopo2o nopsaoka: u1unc

Kanonuueckue ypasnenus kpugvix 6mopoeo nopsoxa: eunepoona

Kanonuueckue ypasnenus kpusvix 6mopozo nopsoxa: napaboia

Obwee ypasnenue Kpugoil 6mopoco nopsoKa.

Kanonuueckoe ypasnenue sniuncouoa.

Kanonuueckue ypasnenus cunep6onouoos.

Kanonuueckue ypasnenus napabonoudos.

Kanonuueckue ypasnenus yununopos.

Obwee ypasneHue nogepxHocmu 6mopo2o nopsoKa.

Kpurtepuu onieHuBaHus pe3yabTATOB 00y4eHuUs!

Ol/}eHKa Kpumepuu OYEHUBAHRUA NO IK3AMEHY

OYEHKY «OMJIUYHO» 3aciyaHcueaem cmydeHm, 0CBOUBULULL SHAHUA,

Buicoxuii .
Jposens «5» YMEHUA, KOMNEMEHYUU U Meopemuteckuil. mamepuan be3 npobenos;
BLINOIHUBWIULL 6Ce 3A0AHUsL, NPedyCMOMPEHHblEe VUeOHbIM NIAHOM HA
(omuuno) BbICOKOM KauecmeeHHOM ypoene; npaxkmuiecKkue HABBLIKU
npogeccuonanbHo20 NPUMeHeHUsL 0CB0EHHbIX 3HAHUU CHOPMUPOBAHDI.
Cpeonuii OYEHKY «XOPOULOY» 3ACAYHCUBAET CMYOEeHM, NPAKMUYECKU NOJAHOCIbIO
VpogeHs «4» 0CBOUBWIULL  3HAHUSA, YMEHUs, KOMHEmEeHYuu U meopemuyecKull
(xopouio) mamepuan, yieOnvle 3a0aHUsI He OYEHEeHbl MAKCUMAIbHLIM YUCIOM
0ann08, 8 0CHOBHOM CHOPMUPOBATL NPAKMUYECKUE HABLIKU.
Ilopocoswiii OYEHKY «VO0BIIeMBOPUMENbHOY 3ACIYHCUBAEM CMYOEHM, YACMUYHO C
VpoGeHsb «3» npoberamu  0C8OUBWIULL  3HAHUA,  YMeHUs,  KOMNemeHyuu U

(yoosnemeopume | meopemuyeckuli Mamepuai, MHo2ue YyueOHvle 3adanus aubo He

JIbHO) 6bINOJIHUL, ~ 1UOO  OHU  OUEHEeHbl YUCAOM  OANN08  ONUSKUM K
MUHUMATbHOMY, HEKOMOpble NPAKMUYeCKUe HABbIKU He ChOpMUPOBAHDL.

Munumanvnvlii | oyenky — «HEyOO8IEeMEOPUMENbHOY — 3ACAYHCUBAem  CMYOeHm,  He

Ypogens «2» 0CBOUBWULL  3HAHUS, YMeHUs, KOMNemeHyuu U meopemudecKuil
(neyOoenemeopu | mamepuai, yieOHble 3a0aHUs He GbINOJHUL, NPAKMUYECKUe HABLIKU He
meibHo) cghopmuposanbi.

OHCHO'—IHI)IG cpeacrtBa i HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTIMU

300POBbs BBI6I/IpaIOTC${ C YYCTOM UX MHAUBUAYAIBHBIX HCI/IXO(I)I/ISI/I‘-ICCKI/IX 0COOCHHOCTEH.

— Ipu HeO6XO)II/IMOCTI/I HHBaJIWJaM MW JMOaM C OrpaHHY€HHBIMH BO3MOXHOCTIAMU

3A0POBBA MPEAOCTABIACTCA JOIIOJIHUTCIIBHOC BPEMA U1 TOATOTOBKU OTBETA HA 9K3aMCHC,



— TIpH TIPOBEIICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTaTOB 00yUEHHSI WHBAIUIOB H JIUIL C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBBSI IPEAYCMATPUBACTCS UCIOIb30BAHUE TEXHUUECKUX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WVHBAIWAOB TIPOIEAypa OICHUBAHUS pPE3YJbTaTOB OOYYEHHUS 1O JUCIUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) MperycMaTpUBaeT Ipel0CTaBICHUE
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHYCHHSM WX 3J0POBbS U BOCIPHSITHS
uHpOpMaLUu:

J1J1st U1 C HApYIICHUSIMH 3PEHHSL:

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

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIU1 C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, MH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YueOnas auteparypa

1. Bexnemumes, JI. B. Kypc anannTiudeckoil reoMeTpun U JIMHEHHON anreOpbl: y4eOHHK
s By30oB / J1. B. BeknemumieB. — 18-e u3a., nepepad. — Cankr-IletepOypr: Jlans, 2021. —
448 c. — ISBN 978-5-8114-4916-3. — Tekct: onekTponHbiii //  JlaHb: 3IIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/152643

2. COopHHK 3ala4 10 AHAJUTHYECKOH TCOMETPHHM M JIMHEWHOW aireOpe: ydeOHoe
nocobue / JI. A. beknemumesa, J[. B. Bexnemumies, A. 0. Ilerposuu, . A. Uybapos; mos
penakmueit /. B. benemumesa. — 7-e usg., crep. — Cankr-IlerepOypr: Jlans, 2019. — 496 c.
— ISBN 978-5-8114-4577-6. — Tekct: anekTpoHHbId // JlaHb: 3IEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/122183

3 T'opnau, b. A. Jlunelinas anreOpa W aHanuTHueckas reomerpus. [IpakTukym s
CTYJACHTOB TEXHHUYECKMX M SKOHOMHUYECKHX CIECIHATBHOCTEH BY30B: ydeOHOE IMocoOme Jyis
By30B / b. A. Topnauy, E. I1. PocroBa. — Cankt-IletepOypr: Jlans, 2021. — 144 ¢. — ISBN 978-
5-8114-6737-2. — Tekct: anekTpoHHslii // JlaHb: 371eKTpoHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/162373

5.2. Ilepuoanyeckasi JuTepaTypa

5.3. UHTepHeT-pecypcbl, B TOM 4YMCJ€e COBpeMeHHble Npo(eccHOHAbLHBIE (a3bl
JAHHBIX U I/IH(l)OpMalll/IOHHl)le CﬂpaBO‘lHl)Ie CUCTEMBbI

J1IeKTPOHHO-0ubIMoTeuHbIe cuctemMbl (IBC):

1. DBC «FOPAMT» https://urait.ru/

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

3. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/



https://e.lanbook.com/book/152643
https://e.lanbook.com/book/122183
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ScienceDirect www.sciencedirect.com

Kypuans nznarensctea Wiley https://onlinelibrary.wiley.com/

Hayunas snexkrponnas ouonuoreka (HOB) http://www.elibrary.ru/

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

Yuausepcurerckas nadpopmannonsas cucrema POCCUS http://uisrussia.msu.ru

No akow

NudopmannoHHbie cIpaBOYHbIEe CHCTEMBI:
1. Koucynbrant [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII MO JIOKAJIbHOM CETH C
KOMITHIOTEPOB OMOITMOTEKH )

Pecypchl cBOOOHOTO H10CTYyNA:
1. KubGepJlenunka (http://cyberleninka.ru/);
2. Kypcol Benymmx By30B Poccun™ http://www.openedu.ru/;
3. Hudopmanmonnas cucrema "EquHoe OKHO 1ocTyma K 00pa3oBaTeibHbIM pecypcam’
http://window.edu.ru/;
4. OwunaitH-Kypchl 1 cepTH(UKAThI OT BeAyIIUX By30B Mupa https://ru.coursera.org/.

Co0cTBeHHbIE )JIeKTPOHHBIE 00pa3oBaTe/bHble U HHPOPMAIMOHHbIE PecypPChI

KyoI'Y:

1. Cpena MoayibpHOTO AMHAMUYEcKoro ooydenus http://moodle.kubsu.ru

2. ba3a yueOHbIX IU1aHOB, yUeOHO-METOIMYECKUX KOMIUIEKCOB, ITyOIMKaMNA U
koHpepenmmii http://mschool.kubsu.ru/

3. bubaunoreka nHdopMaMOHHBIX pecypcoB Kadeapbl HHGOPMAMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHTOB KyOoI'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa3oBaTelbHBIE pecypchl Kadeapbl WHGOPMAIMOHHBIX CHCTEM U
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
['OAbI" http://icdau.kubsu.ru/

6. Meroauyeckue yKa3zaHuUsl [Jisi OOYYAIOIIMXCS IO OCBOCHHI) JTUCHUILINHBI
(MomyJis)

— Obwue pekomeHoayuu no camocmosmenbHou pabome 0Oy4aOUWUXCAL.

Camocmosimenvuas paboma 00yYAIOWUXCS  6bINONHAEMC NO  3A0AHUI0 U NpU
MemoouyeckoM pyKogooCcmee npenooasamenis, Ho 0e3 e20 HenocpeoCmeeHHo20 YUaCmusl.
Camocmosmenvhas paboma noopazoensiemcs Ha CamoCmosimensbHylo pabomy Ha ayOumopHvlx
3aHAMUAX U HA 6HeayOUmopHylo camocmosmenvuylo pabomy. CamocmosmenvHas paboma
00yuaowuxcs 6KIOYAem KAk NOJHOCMbIO CAMOCMOSIMENbHOE O0CB0CHUE OMOCIbHbIX MeM
(pazdenos) oOucyuniumel, mMax u npopabomky mem (Pazoenos), 0C8auBaAeMbiX 680 BpPeMs.
ayoumopHou pabomvl. Bo epemsi camocmosmenvHoOu pabomuvl o0OyuarOwuecs uumaom u
KOHCNEeKMUpYIom Y4UeOHYI0, HAYYHVIO U CHPABOYHVIO JUMepamypy, 6blNOIHAIM 3A0aHUs,
HANpAasieHHble HA 3aKpenjienue 3HAHUL U OompadomKy YMeHUll U HABbIKOG, 20MOBAMCs K
meKywemy u npomMesHCYymo4HOMy KOHMPOIO NO OUCYUNTUHE.

Opeanusayus ~ camocmosmenvHou  pabomvl  0OVHAIOWUXCS  PeclaMEeHMUPYencs
HOPMAMUBHbIMU — OOKYMEHMamu, Y4eOHO-MemoouyecKkol aumepamypou U 91eKmpOHHbIMU
006pa306amenbHbIMU PeCYyPCamu, 6KAI0UASL:

Ilopsadox opeanuzayuu u ocywecmeieHusi 00pa308amenbHoll  OesimelbHOCmU O
006pa306amenbHbIM  NPOSPAMMAM  BbICUIE20 00pPA308aHUA — NPOZPAMMAM bakanaspuamad,
npocpammam  cneyuanumemad, —NpPOSPAMMAM — MASUCMpamypsl — (VIMBEPHCOeH — NPUKAZOM
Munucmepcmesa obpazosanus u Hayku Poccuiickoii @edepayuu om 5 anpens 2017 2o0a Ne301).

Iucomo Munucmepcmea obpazosanus Poccuiickou ®eodepayuu Nel4-55-996un/15 om
27 nosaops 2002 2. "O6 axmusuzayuu camocmosmenbHol pabomsl CMyO0eHmo8 8blCUIUX YHeOHbIX
3a6edenuil”.
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Tonoocenue o camocmosmenvroll pabome cmyoenmos (ymeepaicoeno npuxazom Ne 2172

Kyor'Y om 03 mapma 2016 2.).

B ocBoeHMM MUCHUTUIMHBI WHBATUAAMHA U JUIIAMH C OTPaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pPOBBSl  OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIyaJlbHas ydeOHash pabora (KOHCYJbTAIMHM) —
JIOTIOJTHUTEIIbHOE pa3bsiICHEHNE Y4eOHOr0 MaTepuara.

WupuBuayanpHble KOHCYJIBTAIMM IO TPEIMETY SIBIISIOTCS BaKHBIM  (haKTOPOM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3allM O0yUEHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTelieM W OOYyYaroIUMCS WHBAJIMIOM WM JIMIIOM C OrPaHUYCHHBIMHU

BO3MOXHOCTAMHU 310POBbA.

7. MaTrepuajibHO-TEXHU4YECKOe o0ecreyeHne 1o JUCHUIIHHE (MOAYJII0)

HanmenoBanue crienuaabHBIX
ITOMEIICHUHN

OCHaIIEHHOCTH CIIELHAIBHBIX
TTOMEIICHUI

[lepeueHb NHULIEH3UOHHOTO
MIPOrPaMMHOTO 00eCTICUCHUS

YueOHble ayJIUTOPHU TSt
MPOBEICHUS 3aHATHH JIEKIIMOHHOTO
THIA

Mebenn: yaebHas MeOemb
TexHn4eckue cpeacTpa 00ydeHHs:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows
Microsoft Office Professional Plus

YyeOHble IUTSL
[IPOBEJICHUS 3aHATHH
CEMUHAPCKOI'0 THUIMA, TPYMNIOBLIX U
WHIUBUAYATbHBIX  KOHCYJIbTAIIHM,
TEKYILEeTo KOHTpPOJIA u
IPOMEKYTOYHOM aTTeCTalluK

ayJIUTOPHU

Mebenb: yaeOHas MeOeib

Jns

CaMOCTOSTEILHONU

paboTel  OOywarommxcs

MPEyCMOTPEHBI  MTOMEUIEHUS,

YKOMIUIEKTOBAaHHbIE CHEIHATM3UPOBAHHON MeOeblo, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOU C
BO3MO’KHOCTBIO TIOAKIIOUEHHS K ceTu «VHTepHEeT» U oOecneueHneM JOCTyIa B JIEKTPOHHYIO
nH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

HaunmeHoBanue noMemieHui Jajis
CaMOCTOSTENILHOM PadoTHI
00yyaroIumxcs

OCHaIIEeHHOCTh MMOMEIICHUHN ISt
CaMOCTOSTENIbHON paboThHI
00y4JarImuXxCst

[lepeueHb TMIIEH3MOHHOTO
MPOrPaMMHOTO 00eCTIeUeHHs

IlomemeHue i1 caMOCTOSATENbHON
paboThl 00yUaroMxcst (YUTATbHBIN
3an HaygyHoit OnOImoTeKn)

Meo6ens: yuebHas mebenb
Kommexkt  crnenuanu3npoBaHHOM
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTE€pHAs
TEXHHKa C TOAKIIOUYEHHEM K
HHPOPMAIMOHHO-
KOMMYHUKaIIMOHHOH
«nTepreT» M NOCTYIIOM B
ANIEKTPOHHYIO  MH(GOPMAIOHHO-
00pazoBaTeNbHYIO cpeny
o0Opa3oBaTeNpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
obopynoBanue, oOecreunBaroIee
JOCTYm K  CeTH  WHTEpHEeT
(mpoBogHOE COeINHEeHne "
OecripoBOJHOE  COEJMHEHHE MO
texnonoruu Wi-Fi)

CCTHU

TTomemnenne mIst caMOCTOSATEIBLHOM
paboTsl 00yuarommxcs (aya. )

MeOGenb: yueOnast Mmebelb
Kommnekr cnenuanusupoBaHHOMN
MeOeIu: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITbIOTEpHAsI
TeXHHKa C TOAKIIOYEHHEM K
MHPOPMALTMOHHO-
KOMMYHHMKaIIMOHHOMI
«nteprer»
9JEKTPOHHYIO

cetu
JIOCTYIIOM B
HH(POPMAIMOHHO-




00pa3oBaTeIbHYO cpeny
o0pa3oBaTeNbHOM  OpraHu3aLuy,
BeO-KaMepbl, KOMMYHHMKAIL[IOHHOE
obopynoBanue, oOecrieunBaromnice
JOCTYm K  CETH  HHTEpHeT
(mpoBoaHOE COEMHEHUE u
OecrpoBoHOE  COSNUHEHHE 10
texHosoruu Wi-Fi)




