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1 Hesnn u 3aga4m u3y4eHusi AUCUUILIMHbBI

1.1 Ieab ocBOeHHSs] TMCHUILUIMHBI — MpUOOpEeTEeHHE 3HAHUM MO OCHOBAaM JIMHEHHOM
anreOpbl M AHAIUTUYECKOM TEOMETpUM M co3JaHue  (PyHIAMEHTaIbHBIX MOHATHN
MaTeMaTH4YeCKOTO 00pa30BaHUs, KOTOPhIE HEOOXOAUMBI B JalbHEHIIEM NMPU U3yYCHUU LIEIOTO
piga cHeUMaNbHBIX H OOMMX JUCHMIUIMH. BaXHOW 1enbl0 AMCHUIIMHBL  SIBJISETCS
(dbopMuUpoBaHHE Yy CTYJCHTOB CTPOTOTO HAYYHOTO JIOKA3aTENFHOIO IOAXO0Ja MpPHU OCBOCHHU
MaTeMaTUYECKUX TEOPHI.

1.2 3agauyu AUCUMIINHBI

— 3HAKOMCTBO C METOJaMH JTMHEHHON BEKTOPHOW areOphl, Pa3BUBAIOIIUMU JIOTHYECKOES
MBIIIJICHUE U HABBIKKM MAaTEMATHYECKUX PACCYKACHUN U I0KA3aTEJIbCTB;

— OCBOCHHE OCHOBHBIX MIPUEMOB PEIICHUS MPAKTUYECKUX 3a]1a4 JIMHEWHOU anreOpsl;

— MIPUMEHEHNE METOJI0B BEKTOPHOM anreOphl K 3aja4aM aHAIMTHYECKOW T€OMETPUH,

— U3YYEeHHE TEOPHUH, METOJIOB, AJITOPUTMOB aJTeOPhI JIUIS PEIICHUs MPAKTUUECKUX 3a]1a4
MH(POPMAITMOHHBIX TEXHOJIOTHUM.

1.3 MecTo AMCHMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NIPOrpaMMbl

JuctunnuHa «AHaIATHYECKass TEOMETpUsT W JIMHEWHas anredpa» OTHOCHUTCA K
oOs3arenpHOM yactu bnoka 1 "ucuunmuasl (Mogynu)" ydeOHoro miaHa. B coorBercTBHM €
pabounM y4eOHBIM IIJITAHOM JUCHUIIIMHA U3ydaeTcs Ha 1 Kypce o ouHol ¢popme oOyueHus. Bua
MIPOMEXYTOUYHOM aTTeCTalluU: IK3AMEH.

Jlis u3ydyeHus IUCHUIUIMHBI HEOOXOJMMBl 3HAHUS, MOJy4YEHHbIE B IIKOJBHOM Kypce
MaT€MaTUKU. 3HAHWS, I[IOJyYEHHbIE B paMKax [JaHHOM JHUCLUMIUIMHBI, HCIOJIB3YIOTCA B
nanpHeumem npu uzydeHun aucuuiuiid: b1.0.17.01 «Mexanuka», b1.0.18 «KommnbrotepHas
TeXHUYECKas rpaduka», b1.B.22 «Teopernueckas wmexanuka», b1.0.16.04 «Teopus
BEPOSITHOCTH U MaTeMaTUYEeCKasi CTATUCTUKA, b1.B.JIB.01.02 «Mexanuka MEIUIIMHCKOTO
npote3upoBanusi», b1.0.17.04 «Ontuka».

1.4 IlepeyeHb MIAHMPYEeMbIX Pe3yJbTATOB O0y4YeHHs] MO JAUCIHHUIUIMHE (MOIYJIIO),
COOTHECEHHBIX € IUVIAHNPYEMBbIMH Pe3y/JbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHOMH MPOrpaMMbl

WN3ydyenue paHHOW y4yeOHOM JAMCUMIUIMHBI HampaBieHO Ha (GOpMUPOBaHUE Y
oOyuaroumxcs caeayonX KOMIETEHITH:

Kox 1 HanMeHOBaHNE HHAWKATOpA TOCTIKEHHUS Pe3ynbTaTel 00ydeHus 0 TUCIUILUIHHE
KOMITIETEHIINHA

OIIK-1 Crnoco6eH nNpUMeHATb €CTeCTBEHHOHAY4YHble M  OOIEMH)KeHepHble 3HAHMS, MeTOAbI
MaTeMaTHYeCKOIro aHAJU3a U MOJAEJHPOBAHHS, TEOPETHUECKOI0 H IKCIIEPUMEHTATIBHOI0 HCCIIE0OBAHMS B
1po¢ ecCHOHAJILHOI 1esITeTbHOCTH

NOIIK-1.1. 3HaeT ocHOBbI MaTeMaTUKH, (HU3MKH, | 3HAET MOCTAHOBKY OCHOBHBIX 3a/lad  aHAJIUTHYECKOU
BBIYHCIIUTEIBHON TEXHUKH U IPOrPAMMHUPOBAHUSA | TEOMETPHUH M JIMHEWHOH anreOpbl M OCHOBHBIE METOIBI X
peLnIeHus.

YMeeT JOrH4ecKH MBICIHTh, NPOBOAUTH JOKa3aTelnbCTBA
OCHOBHBIX yTBEPXKICHHUI, YCTAHABIMBATH JIOTHYECKHE CBSI3H
MEXIy MOHATHAMH, NMPUMEHATh NONyYeHHBbIC 3HAHUS IS
peLICHUs IPUKJIAJHBIX 3a1a4.

Bmageer  meromamMu  anreOpanyuecKH-TEOMETPHYECKOTO
NOIX0Ja K HMCCIECIOBAHHIO TEOPETHYESCKUX M TPHUKIATHBIX
BOIPOCOB H 33/1a4 (PU3MKO-TEXHHYECKOT0 COICPKAHMSI.

OIIK-8 CrnocodeH TNPUMEHSITh MaTeMATHYECKHE MOJEJIU, METOAbI M CpPeJACTBA MPOEKTHPOBAHMS
HH(OPMAIOHHBIX M ABTOMATH3HPOBAHHBIX CHCTEM

HOIIK-8.1. 3naer MaTeMaTUuKy, METOAOJOTUI0 U 3HaeT COOTBETCTBHE 3agady M MCETOJOB aHAITUTHICCKON

OCHOBHBIC MECTOBI MaTeMaTU4YCCKOro TreoMeTpun M JIMHEHHOMN anre6pLI B 3aBUCUMOCTH OT
MOACINPOBAHUA, maccmbnxaumo n YyCJI0BHsA INOCTaHOBKH HpO6J'ICMI>I, MCTObI NPUMCHCHUA AJITC

NPUMCHCHUA MO,Z[CJIeﬁ, MCTOAbI W CPCACTBA VYmMmeer MNPAKTUYCCKU pCaIM30BbIBATH MECTOBI
MMPOCKTUPOBAHUA I/IH(l)OpMaIII/IOHHBIX u BEPOATHOCTHO-CTATUCTUYCCKOI'O aHaIM3a, maccn@nuﬂpyeT

ABTOMATU3UPOBAHHBIX CUCTEM, 1 OoOpeaAcyAT YCIOBUS IMPUMCEHCHUSA Moneneﬁ.




KOI[ 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA
KOMIICTCHIINH

Pe3yfILTaTLI 06y‘IeHI/I$[ 10 JUCHUITTIMHEC

HUHCTPYMCHTAJIbHBIC CPEACTBA MOACIHNPOBAHUA U
MMPOCKTUPOBAHUA

O6ﬂaz[aeT HaBbIKaMW PCHICHUS OCHOBHBIX THIIOBBIX 3aJa4d
MpaKTUKHA BEPOATHOCTHO-CTATUCTHUUICCKOI'O MOJACINPOBAHUA
HWHCTPYMCHTAJIbHBIMU CPCACTBAMMU.

PesynbraTel 00ydeHHsT TIO IUCIMILIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BUJIOB KOHTAaKTHOM W CaMOCTOATEIbHOW paboThl OOydYaloLIUXCSI B COOTBETCTBUU C
YTBEPKJCHHBIM Y4EOHBIM IUIAHOM.

NHpukatopel  JOCTHKEHHsS  KOMIIETEHUHMHW  CUMTAIOTCS
TOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB OOyUYCHHSI.

c(OPMHUPOBAHHBIMU  TIPU

2. CTpyKTypa M coep:kaHHue TUCHUTIIUHBI

2.1 Pacnipeaesienne Tpy10éMKOCTH IMCUMILJIMHBI 10 BUJaM padoT

OOmmast TpyI0EMKOCTh MUCHUILTMHBI cocTaBisieT 4 3adeTHbiX eauuull (144 yacom), ux
pacmpeiefieHre 1Mo BujaaM paboT MpeICTaBIeHO B TabIuIle

Buner pabor Bcero ®dopma oOydeHust
4acoB OYHO- 3a04yHas
OYHasI
3a04yHas
3 _ _ _
ceMecTp ceMecTp ceMecTp Kypc
(gacsr) (gacer) (gacer) (gacer)

KoHTakTHasi padoTa, B TOM YHCJIE: 52,3 52,3
AyauTopHBIe 3aHSATHS (BCEro): 52 52
3aHATHUS JIEKIIMOHHOI' O THUIIa 18 18
NpaKTUYECKUE 3aHITUS 34 34
HMHasi KOHTAKTHas1 padoTa: 5,3 5,3
KonTtpons camocTosiTensHON paboTh 6 6
(KCP)
[Tpomexyrounas arrecraims (MKP) 0,3 0,3
CamocrosiTesibHast padoTa, B TOM 59 59
yucie:
Konmponvuas paboma 24 24
Camocmoamenvhoe usyueHue paszoenos,
€camono020mosKa (npopabomxka u
NOGMOpeHUe NeKYUOHHO20 Mamepuanda u
Mamepuana — y4ebHUKO8 U YUeOHbIX 35 35
nocobull, n0020moeKa K 1a00pamopHuimM u
NPAKMUYECKUM 3AHAMUAM, KOLIOKGUYMAM
um. 0.)
[NoxroroBka K TeKymeMy KOHTPOIO - -
Kontpoas: 26,7 26,7
IToaroroBka k 3K3aMeHy 26,7 26,7
Oomas yac. 144 144
TPYAOEMKOCTH B TOM YHCJIe

KOHTAKTHAS 52,3 52,3

padora

3ad4. e]l 4 4

2.2 ConepxaHue TMCHUIINHBI
Pacrnipenenenue BuoB yueOHOM pabOThI U UX TPYAOEMKOCTH TI0 pa3zesiaM AUCHHUTIINHEIL.
Paznensl (TeMbl) TUCIUIUIMHBL, U3ydaeMbie B 1 cemectpe (ounas popma 0byuenus)

Konmyectso 9acos
Braeaynut
Ne HanmenoBanue paszenos (Tem) B AYHE%T(?T% Had opHas
cero P pabora
J | o3 | Jp CPC




1. Teopust MaTpHIL U ONIpeieIUTENeH 6 8 10
2. Bekropsl 1 feiicTBYS HaJl HUMH 2 6 9
3. [IpsiMble TUHUU U IITIOCKOCTU 2 4 10
4. BexTopHsbIe IpocTpaHCTBa M MOAIPOCTPAHCTBA 2 4 9
5. Teopust TMHEHHBIX OMEPATOPOB 2 6 9
6. KBaapaTtuunbie GOpMbI, KPUBBIE U TOBEPXHOCTH BTOPOTO 4 6 12

MOpsi/IKa

HUTOI'O no pazoenam oucyuniunsl 111 | 18 34 59

Kontpoius camocrostensHoi pabotsl (KCP) 6

[Tpomexyrounas arrecrarms (MKP) 0,3

IToaroToBka K TEKyIeMy KOHTPOJIIIO 26,7

OO0mIast TPyTOEMKOCTb IO JUCIUTUINHE 144

[Mpumeuanue: JI — nexuuu, 13 — npaktudyeckue 3ansatust / cemuHapsl, JIP — maGopaTtopHsbie
3anstusi, CPC — camocrosrensHas paboTa CTy/IeHTa

2.3 Coneprxanue pa3iesoB (TeM) TUCIHIIHHBI
2.3.1 3auaTud JeKIMOHHOI0 THIIA

HaumenoBanue paszena ®dopma TekyIiero
P Coneprxanue paszzena (TemMbl) P
(Tembr) KOHTPOJIs

1. |Teopus marpun u IloHATHE MaTpULBl M ONIEpaLlUy HaJ HUMU. Bunabl MAaTpHIL. K
olpeaenuTenen Oynkiun  Matpull.  Onpenenureny  MajblX — MOPSAKOB.
Onpenenutens n-ro  nopsaka.  OCHOBHBIE  CBOMCTBa
onpeaenureneid. IlpuBeneHue  Martpulbl K TIIAaBHOMY
CTyleH4aToMy Buay. Teopema 00 o0OpaTHOH MaTpHLe.
Mertonsl  HaxOKIeHUS ~ OOpaTHOM  MaTpuIlbl.  PeleHue
MaTPUYHBIX ypaBHEHUH. AureOpandeckue IONOTHEHUS U
muHOpel.  Teopema  Jlamymaca.  Metoabl  BBIYMCIIEHUS
ompenenuTeneil BbICOKUX mopsanakoB. Dopmynsr Kpamepa.
CaoiicTBa JIMHEHHOU 3aBUCHMOCTH u JIMHEWHOU
HE3aBHCHMOCTH CTPOK (CTONOLIOB) MaTpHuilsl. Teopema o paHre
MaTpuLbl. OTHOPOJHBIE U HEOJHOPOJHBIE CUCTEMBI JIMHEHHBIX
ypaBHeHu#. [Tonsatue coBmectHoctu u HecopmectHOCTH CIIY.
Mertoasl HaxoxaeHus pemieHuss HeBbpoxaenHon CIIY.
Obmree, gyactHoe U Oa3ucHoe pemeHua. Teopema Kponekepa-
Kanemnu.

2. |BexTopsl U IeWcTBUS HAJl | JNEMEHThl AHAJIMTHYECKOW TeOMETPHUH Ha IUIOCKOCTH U B K
HUMH MIPOCTPAHCTBE. Cucrembl KOOpJIMHAT: JIeKapToBasl,
KOCOYTrOJIbHasi, MOJspHas, cdepuyeckas, MIWIHHAPHIECKASL.
Pagmyc-Bekrop. Bekrops! u getictBue Hax HuUMHU. CKalsIpHOE,
BEKTOPHOE U CMEIIaHHOE NPOM3BEICHUS BeKTOpoB. CBONCTBA
MIPOEKLMN BEKTOpAa HAa OCh. YCIOBUS KOJUIMHEAPHOCTH H
KOMIUTAaHApPHOCTH BEKTOpOB. JleneHne oTpe3ka B JaHHOM
OTHOILICHUH.

3. |lIpsmMblie TUHUK U YpaBHEHHE MOBEPXHOCTH U JMHUM. YPaBHEHUs NPSAMOM Ha K
TUIOCKOCTH IUIOCKOCTH: 00Ilee, KaHOHWYECKOE, IapaMETPUYECKoe, C
yIIIOBBIM KO3 duitmerToM, B oTpe3kax. IIydok mnpsMbIx.
ITonymiockocTy, paccTosiHue OT TOYKU A0 npsiMoi. Ilpsimas u
IJIOCKOCTh B MPOCTpaHCTBE. B3aumMHOE mosokeHue npsiMon U
miockoctd.  Ilydok  mockocteil.  IlomympocTpaHcTsa,
paccTosTHHUE OT TOYKH A0 INIOCKOCTH.

4. |BekropHbIe Omnpenenenre, MPOCTEHIIE CBOMCTBA M IIPUMEPHI BEKTOPHBIX K
MIPOCTPAHCTBA U MIPOCTPAHCTB. N-MEPHbIE BEKTOPHI W IEHCTBUS HaJ HHUMH.
MOJANPOCTPAHCTBA JIuHelinble KOMOMHALIMY, JTUHEHHAS 3aBUCHMOCTD M JIMHEHHAS
HE3aBHCHUMOCTh CHCTEMBI BEKTOpOB. PasioxkeHue BeKkTopa Io
cucTeMe BEKTOpoB. PaHr m 0asWc CHCTEMBI BEKTOpOB.
Koopaunater BekTopa, 3amMeHa Oasuca W TpeoOpa3oBaHHE
KOOpJAMHAT. IMognpocrpaHcTBa. T'eomerpuueckas
naTepnperamust CJIY. Ctpoenne MHOkecTBa pernennii CIIY.

5. |Teopus nmuHEHHBIX Jluneiinsle peoOpa3oBaHMs BEKTOPHBIX IMPOCTPAHCTB. Spo u T
OIIEpPaTopoOB o0pa3 nmHEeHHOro oroOpaxkeHWs. MaTpuna JIHHEHHOTo




omepartopa. JIeHCTBUS ¢ JHMHEHHBIMH [PEOOPAa30BAHUAMHU.
[Ipeobpa3oBaHre MATpPHUIBI JHHEWHOrO OMEpaTopa IMpH
nepexojie K HOBOMY 0a3ucy. XapaKTepuCTHIECKHil MHOTOUICH
mpeoOpa3oBanns. CoOOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC
3HaYeHus. basuc NpOCTpaHCTBA U3 COOCTBEHHBIX BEKTOPOB.
Kanonndeckoe pasaokeHne MaTpuIbl.

KBanpatuunsie hopmsl,
KpUBBIE U TIOBEPXHOCTHU
BTOpPOTrO MOpsiIKa

OmnpeneneHne ¥ MaTpuyHas 3alUCh KBaJIPaTHUYHON (HOPMBL
HesripoxneHHOE NpeoOpa3oBaHue KBaJIpaTHYHOW (oOpMBI K
KaHOHMYECKOMY  BHIYy. OKBUBAJICHTHBIE  KBaJpaTHYHbIC
¢dopmbl.  TlonoxurensHo (OTPUIATENBHO) — ONpPEASICHHBIE
kBagpaTHyHele  ¢Gopmbl.  Kputepuit  CunbBectpa. 3akoH

HWHEpLUHU KBaJIpaTUYHBIX dopm. OproronansHoe
npeoOpa3oBaHue KBaJIpaTHYHOH (GOpMBI K KaHOHUYECKOMY
BUY.

KBangparnunas ¢opmMa B JIBYXMEPHOM  MPOCTPAHCTBE.
KaHoHnveckue ypaBHEHHUS] KpUBBIX BTOpOro mnopsiaka. Kpuebie
BTOpOr'0 TIOpsIKA: OKPY)KHOCTh, OJUIMIIC, THIepOona u
napaboia; WX TeOMETpUYECKHE CBOWCTBA, YpaBHEHUsSI U
nocrpoenre. OOmee ypaBHEHHE KPUBBIX BTOPOTO IIOPSIKA.
Knaccudukanus xpuBbIX BTOporo mnopsaka. KanoHuueckue
ypaBHEHHsI MIOBEPXHOCTEH BTOPOT'O TIOPSIIKA.
HunuHaapuueckue U KOHUYECKHMe noBepxHOCTH. [loBepxHOCTH
BpamieHus. OOmiee ypaBHEHHE IOBEPXHOCTEH BTOPOTO
nopsiaka. Knaccugpukanms moepxHocteil. [IpsMonuHeiiHbie
o0pasyrolye MoBEpXHOCTEH.

JabopaTopHblie padoThl)

2.3.2 3aHATHS CEMHHAPCKOTo THNA (MPaKTHYeCKHe / CEeMUHAPCKHUE 3aHATHS/

Ne

HaumenoBanue pazznena
(Tembl)

Tematuka 3aHATHIi/pa3oop

dopMma TeKyLero
KOHTPOJISI

1

Teopus maTpun u
olnpeaenuTenen

CrnoxxeHue, BBIYMTAaHUE, YMHOXEHHE MATpPHIL, HAXOXKICHUE
OIpeAENUTENs] BTOPOro, TPEThEro MOPAIKOB U MaTpPHUIbI N-TO
nopsiZika, o0paTHOM MaTpHIbL, paHra marpuipl. HaxoxneHue
pelIeHHs] CHCTeMbl JIMHEWHBIX YpaBHEHUH 10 Qopmyrnam
Kpamepa, ¢ momompsio obpaTtHoif MaTpuiel, MeTogoM [ aycca.
Pemienne  MartpuuHbIX ~ ypaBHEHMH.  BpluucieHue u
IIPUMEHEHHE anreOpandeckx JJONONHEHUH 1 MHHOPOB.

Pewenue 3aoau
KP

BexTopsl u aeiictBus Haz
HUMH

OmnpeneneHre NOMAPHBIX U IEKAPTOBBIX KOOPAWHAT TOYKH Ha
IUIOCKOCTH, OIpeleNieHHe KOOpAWHATHI TOYKH B HOBOM
CHCTeME TIpH TNapajielbHOM IIepeHoce, IOBOPOTE Ocei
JIekapToBoil; JlenmeHue oTpe3ka B 3aJaHHOM OTHOLIEHUH,
wIomaab MHOTOYTOJIFHHKA. Anrebpandeckas "
TPUTOHOMETPHUIECKAS (dhopmbI KOMIIJIEKCHBIX Yuce,
KOMIUIEKCHAs TUIOCKOCTh. JIeWCTBHSA HajJ KOMITICKCHBIMH
YHUCIIAMU.

CnoxeHrne BEKTOpOB, YMHOXKEHHE BEKTOpa Ha CKaysp,
HAaXOXXJCHHE MITUHBI BEKTOpa, yria MEXIy BeKTOpaMu,
IIOMAAN  TapajuleiorpaMMa, o0BeM  TapalulelenuIesa,
TPEYrONbHONM THPaMUABI, TOCTPOCHHBIX Ha  BEKTOpax.
CkamsipHOE, BEKTOPHOE W CMEIIAHHOE TIPOW3BEICHHUS
BEKTOpOB. Perrenne TpeyronpHuKa.

Pewenue 3a0au
KP

IIpsimble nuHUM U
TUTOCKOCTH

YpaBHEHHE TMOBEPXHOCTH W JIMHUM. YpaBHEHUs NPsSAMOM Ha
IUTOCKOCTH: o0Inee, KaHOHWYECKOE, IapaMeTpPHIEecKoe, C
yrIIOBEIM KO3 urieHToM, B OTpe3kax. I[Iydok mpsaMbIX.
HaxOX/CHWE YpPaBHEHWS MEAWaH, BBICOT W OMCCEKTpHC
TpeyronpHuUKa. [lomymmockocTH, paccTosHHE OT TOYKH M0
npsmoi. [IpsiMas M IJIOCKOCTH B TpoCTpaHCTBe. B3anmHoe
MOJIOKEHHE NPAMOA M INIOCKOCTU. IIydok IUIOCKOCTEM.
[onmympocTpaHCTBa, PACCTOSHHUE OT TOYKH J0 IIOCKOCTH.

Pewenue 3a0au
KP

BekropHbie
MIPOCTPAHCTBA U
MOAIPOCTPAHCTBA

JIunelinble KOMOUHALMY, JTUHEHHAS 3aBUCHMOCTh M JIMHEHHAS
HE3aBUCHUMOCTb CHCTEMBI BEKTOpOB. PasioxkeHue BekTopa 1o
CHCTeMe BEKTOpoB. PaHr m 0a3Wc CHCTEMBI BEKTOPOB.

Pewenue 3a0au
KP




[IpoBepka NMHEHHOW 3aBHUCHMOCTH BEKTOPOB, HaXOXICHHE
Oasuca JMHEHHOW O00OJOYKM  BEKTOPOB; HAXOXKICHHUE
(yHIaMEHTaNbHOM CHCTEMBI PEUIeHHH CHCTeMbI JIMHEHHBIX
OJTHOPOJIHBIX YpaBHEHHI; HAXOXJICHHE MaTPHIIbI IIepexoa.

5. |Teopwust muHEHHBIX
OIIepaTopoB

HaxoxneHrne MaTpuIlbl THHEHHOTO onepaTopa; Oasmca sapa u
obpa3za. [IpeoOpa3oBaHHe MaTPHUIIBI IMHEHHOTO ONlepaTopa Mpu
repexoje K HOBOMY 0a3ucy. XapaKTepUCTHUCCKUI MHOTOWICH
npeoOpa3oBanus. CoOCTBEHHBIE BEKTOPHI M COOCTBCHHEIC
3Ha4YeHUs. JIMHEHWHBIE OMepaTOPhl MPOCTON CTPYKTYPHL.

Pewenue 3a0au
KP

6. |KBagpatmunsie popMHl,
KPHBBIE U IOBEPXHOCTH
BTOPOTO MOPSIKA

HaxoxneHne MaTpuIsl KBaIpaTUIHOW (DOPMBI, TpPUBEICHUEC
KBaJIpaTUYHOW (OPMBI K KAHOHHYECKOMY BHIY. 3aKOH
uHepii. OpTOroHaNbHOE MPeoOpa3oBaHUE KBAJAPATHIHON
(hopMBI K KAHOHUYECKOMY BHILY.

Haxoxnenne  (GOKycoB,  3KCIICHTPHUCHTETa,  ACHMIITOT,
JMPEKTPUCHl THIEepOoNbl, dunIca, napabonel. OnpeneneHve

Pewenue 3aoau
KP

THIIA KpPIBOﬁ 1 TOBEPXHOCTU BTOPOIr'o MOpAJKaA.

3amura abopatopHoil padoTsl (JIP), Beimosnnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpadumueckoro 3amanus (PI'3), manmucanue pedepara (P), acce (9),
kosutokBuyM (K), rectupoBanue (T) u BbinosiHeHHe KOHTpoJbHOU padoTs (KP).

[Ipn u3ydeHnHn TUCHUIUIMHBI MPUMEHSETCS 3JIeKTpOHHOE 00ydeHue (nmpoektop u 9BM),
JTUCTAHIITMOHHBIE 00pa3oBaTeNbHbIE TEXHOJIOTHH B cooTBeTcTBUU ¢ PT'OC BO.

2.3.3 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (MIP0eKTOB)
KypcoBblie paboThl HE MTpe1yCMOTPEHBI YIEOHBIM IJIAHOM.

2.4 TlepeyeHb y4ueOHO-

MeTOAUYECKOro odecnevyeHust AJs1 CAMOCTOATEILHOH padoThI

00y4aroIuXCcs Mo JUCHUILIHHE (MOTYJII0)

Ne Bug CPC

Ilepedens yueOHO-METOANIECKOT0 00ECTIeUeHHS JUCIUIUINHEI [0
BBINIOJIHEHHUIO CAMOCTOSITENIBHON paboThI

1 [IpopaboTka 1 moBTOpEeHHE
JIEKLOHHOT O MaTepHania 1
MaTepuana yueOHHKOB U
y4eOHBIX TTOCOOHIA

Onnatin-xype «Jlunetinas anceopa u ananumuyeckas ceomempusy. — Cankm-
Ilemepbypeckuil noaumexuuueckuti yHusepcumem um. Ilempa Benuxoeco. —
URL: https://www.coursera.org/learn/lineynaya-algebra

Onnatin-kypc  «Jlumeiinaa ancebpa: mampuyvl U OmMOOPANCEHUA». —

Hoesocubupcruii 20CY0apcmeenHblll YHU8epcumem. - URL:
https://www.coursera.org/learn/linear-algebra-matrices?
Ounain-kypc  «Jluneiinas — ancebpa». — HHy BIID. - URL:

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

2 |IoaroroBka K MPaKTUYECKUM
3aHATHSIM

Bexmopnas ancebpa: memoouyeckue ykazanusi u uHOUGUOyaIbHble 3a0anus /|
Cocm.: B. A. Ilonos, A. B. lllepbaxosa. - Tambos: HU30-60 Tamb. 2oc. mexH.

yr-ma, 2008. - 28 c¢. — Texcm: snexkmponnswitill Ungopmayuonnas cucmema
"Eounoe okHOo Oocmyna K ob6pazosamenvHbiM pecypcam” — URL:
http://window.edu.ru/resource/143/64143

Muxenbepe M.A. 3adauu no awnarumuuecxkou eceomempuu. - Camapa:
Camapckuii  eocyoapcmeennvii - yHugepcumem"”. - 73 ¢, — Texcm:
onexmponnviill - Hngpopmayuonnas cucmema "Eounoe oxkno odocmyna K
0bpazogamenbHbIM pecypcam” — URL:

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

3 | TloAroToBKa K KOJUIOKBUYMY

3adoposcnoni  B.H.  Beicwas — mamemamuxa — 0 MEXHUYECKUX
yuusepcumemos. Yacmo Il. Ananumuueckas ceomempus: Yuebnoe nocobue /|
B.H. 3aoopoacneiii, B.@. 3anvmedxnc, A. FO. Tpughonos, A.B. lllanosanos. -
Tomck: H30-60 Tomckozo nonumexuuueckozo yHusepcumema, 2010. - 398 c. —
Texcm: snexmponnviii // Hugpopmayuonnaa cucmema "Eounoe okno docmyna
K 00pazoeamenbHbIM pecypcam” — URL:
http://window.edu.ru/resource/599/75599

Caaxsan I'.P. Dnemenmol aunetinol aneebpoi: Jlexyuu no Kypcy mamemamuki.
- Hlaxmoer: FOPI'YDC, 2002. - 34 c¢. — Texcm: anexmponnviii |l
Hugpopmayuonnaa cucmema "EOunoe okHo docmyna Kk 06pazoeamenbHuiM

\pecypcam” — URL: http://window.edu.ru/resource/125/47125



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

4 | Bemonnaenue KoHTpoibHBIX |Copoxuna M. P., Mokan B.JI., Huxmanosa M.P. Aneebpa u ananumuueckas
paboT U THIIOBBIX PacYeTOB |2eomempus: KonmpoavHo-uzmepumenvHble mamepuansl no Kypcy. - Tomeny:
TiomIHI'Y, 2004. - 36 c. — Texcm: saexmponnvii // HUHpopmayuonnasn
cucmema "Eounoe okHo docmyna k obpazoeamenvHuim pecypcam” — URL:
http://window.edu.ru/resource/604/46604

Kysneyosa C.H., Jlyxuna M.B., Munosanosuy E.B. Tunosvle pacuemovr Ons
CMYOeHmMOo8 IKOHOMU1ecKux cneyuanvhocmei. 1 kypc (modynw 1-2). Jluneiinas
aneebpa u amanumuyeckas seomempusi: Yuebno-memoouueckoe nocooue. -
CIll6: Clel'yY HTMO, 2010. - 48 c¢. — Texcm: oanexmponnviii I/
Hugopmayuonnas cucmema "EOunoe okHo docmyna k 006pazoeamenbHuIM
\pecypcam” — URL: http://window.edu.ru/resource/275/69275

Y4eOHO-MeTOAMYECKNE MaTepHalibl A CaMOCTOSITENbHON paboThl oOydarolmuxcs H3
YHUCJIa UHBAJIUIOB M JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npemocTtaBmusitorcst
B (hopMax, alalTHPOBAHHBIX K OTPAHHUYCHHSIM UX 37I0POBBS U BOCHIPUSATHS HH(OPMAIIHH:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B IIeYaTHOU opme yBeTMYeHHBIM HIpUPTOM,

— B (hopMe PJIEKTPOHHOTO JOKYMEHTA,

— B (hopMme ayauodaiina,

— B mieyaTHOU gopme Ha s3bike bpaitns.

JInst AL ¢ HapyHIeHUs MM CITyXa:

— B IIe4aTHOU opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljis 11 ¢ HapyIIeHUSIMH OTIOPHO-JBUTATEeNILHOTO anmnapara:

— B IIe4aTHOM opme,

— B (popMe AIIEKTPOHHOIO JOKYMEHTA,

— B popme ayauodaiina.

JIaHHBIM TepeuyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHUHIEHTA
00yJaronuxcs.

3. OO0pa3oBaTe/jibHbIe TEXHOJOTHMH, NMPUMeHsieMble MPU OCBOEHMH JTHCHHILIHHBI
(MoayJis1)

B xome wu3ydeHWs JOUCHUIUIMHBI TPEIYCMOTPEHO HCIOJB30BAaHUE  CICAYIOITUX
00pa3oBaTeNIbHBIX TEXHOJOTHUH: JICKIIUW, MPAKTUYECKHE 3aHATHS, IOATOTOBKA MHChbMEHHBIX
AHATMTHYECKUX padoT, caMOCTOsITeIbHAs PaboTa CTYICHTOB.

KoMmneTeHTHOCTHBI TOAX0J B paMKax IPENoJaBaHUs TUCIUIUIMHBI pPEaTu3yeTcsl B
WCIIOJIb30BAHUM HMHTEPAKTHUBHBIX TEXHOJIOTMH M aKTUBHBIX METOJIOB (MPOEKTHBIX METOJIHUK,
pa3bopa KOHKPETHBIX CUTYaIUil) B COYETAHUU C BHEAYIUTOPHOM pabOTOM.

NudopmanrionHple  TEXHOJIOTUH, TMpPUMEHSEMble TPH W3YYEHUU JAUCLUUILIIUHBL:
UCIOJIb30BaHWE  HMH(OPMAIMOHHBIX  PECYpPCOB, JIOCTYIIHBIX B uH(pOpMaITMOHHO -
TEJIeKOMMYHUKAIIMOHHOW ceTH MHTepHeT.

AnantuBHbIe 00pa30BaTENbHBIE TEXHOJIOTUH, PUMEHSIEMbIC TTPH U3YYCHUH JTUCIUTUTHHBI
— JUIsl I C OTPaHUYEHHBIMH BO3MOXHOCTSMHU 3/J0POBbS TMPEIYyCMOTpPEHA OpraHu3alus
KOHCYJIBTAIIMI C UCIIOJIb30BAHUEM AIIEKTPOHHOM MOYTHI.

4. OueHoYHble CpPeACTBA UISl TEKYLIEro KOHTPOJISA YCIeBAEMOCTH H IPOMEXKYTOYHOI
aTTecTaluu

OneHouHble CpeAcTBA MpeaHa3sHaueHbl Ui KOHTPOJIE M OLEHKHM 00Opa30BaTENIbHBIX
JOCTH)KEHUH 00y4aroluxcsi, OCBOMBIIMX MPOTpaMMy y4eOHOM AUCIUIUTUHBI «AHanumuieckast
2eomMempus u TUHeUHas aneebpa».

OneHouHble CpeACTBA BKIOYAET KOHTPOJbHBIE MaTEpHaibl JUIsl IPOBEACHUS TeKYyLIero
KOHTPOJISE B (QOpME mecmogulX 3d0anull, pPasHOYPOGHEBLIX 3A0AHUL, OMYEmo8 No


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

UHOUBUOYATILHBIM U NPOEKMHO-2PYNNOBLIM 3A0aHUAM U IPOMEKYTOYHOM aTTrecTanuu B Gopme
BOIIPOCOB U 33JaHUM K DK3aMEHY.

CprRTypa OLCHOYHBLIX CPEACTB NJIsd TeKVIIIei/i H l'lpOMC)KyTO‘lHOﬁ arrecranmuu

KOZ[ 1 HAUMCHOBAHUC

HanmeHnoBaHue o1leHOYHOTO CpE€aCTBa

Ne PesynbraTel 00ydeHust
HWHIUKaTOpa . [Ipomexxyrounas
/n (B cootBeTcTBHH C 11. 1.4) Texymui KOHTPOJIb
(B cooTBeTCcTBUU C 1. 1.4) arrecTauus
3Haer MIOCTAaHOBKY | Bonpocwi konnoxkeuyma 1-16 Bonpoc na
HOIIK-1.1. ITpumenser Y P y ' P
SHAHIS MATCMATHKI B OCHOBHBIX 3amay | 40 — 56 9IK3AMEHe
N aHAJINTHYECKON KP Nel, KP Ne2 1-9, 62-74
1 WH)XCHEPHOU MPaKTHUKE Lo
TCOMETPUM U JIMHCHHOMN
TPU MOJICTHUPOBAHUU
anreOppl ¥ OCHOBHBIC
OMOTEXHUYCCKUX CHCTEM.
METOJIbI X PEIICHHUS.
Ymeer joruyecku | Bonpocwi konnoxkeuyma 17 — Bonpoc na
MBICITUTh, npoBoANTEL | 26 oK3aAMEHe
0oKa3aTenbCTBa KP Ne3, KP No4 10-26, 75-79
HOIIK-1.1. TIpumenser A . '
OCHOBHBIX YTBEPKJICHHIH,
3HAHUS MaTEMaTHKH B
N yCTaHaBJIMBATh
2 WH)XEHEpHOH! MpaKTHKe
JIOTHYECKHE CBSI3H MEKIY
NpU MOJCTHUPOBAHUU
MOHATUSAMH,  TPHUMEHSTH
OMOTEXHUYCCKHX CHCTEM.
MOJIyYeHHbIE 3HAHUS JUIs
pelIeHuUs MPUKJIATHBIX
3azau.
Bnaneer MeTonamu | Bonpocel konnoksuyma 27 — Bonpoc na
anreOpanyecKu- 39 9IK3aAMEHe
NOIIK-1.1. ITpumensier TEOMETPUUECKOT0 KP N5, KP Ne 6 26-61, 80-88
3HaHHS MaTeMaTUKH B MO/IX0/1a K MCCIIE0BAHUIO
3 WHXCHEPHOM MPaKTUKe TEOPETHYECKUX u
IPU MOJCITUPOBAHUHT NPUKIAJHBIX BOMPOCOB M
OMOTEXHUYECKUX CUCTEM. | 3amad ¢usuko-
TEXHHUYECKOTO
COZIepIKaHHSI.

TunoBbie KOHTPOJIbHbIE 32JaHUS UJIH HHbIE MaTepUAJIbl, He00X0AMMbIe ISl OLIEHKH
3HAHUI, YMEHHH, HABBIKOB U (HJIM) ONBITA JeATEJIbHOCTH, XaPAKTEPHU3YIOLIMX I TANbI
¢dopmMupoBaHus KOMIIETEHIMH B Ipollecce 0CBOEHHUsI 00pa30BaTeJIbHOM MPOrpaMMBbl

Ilpumepnulii nepeuens 60npocos u 3a0anuil

Koumponvnasa paooma

Tunosoti sapuanm KP Ne 1
1. Haiimu onpedenumenv mampuybol

2. Pewumsv mampuunoe

12 -1 4
0 1 0
3 1 4
1 1 1
2 4 -1
ypaeHeHnue

8 4 1

2 1 0|X=

3 15

1 0

4 5

2 4

2 4

3 3
-3 2 11
1 -2 3
-9 7 =9

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




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

4. Pewumv CJIY memoodom I'aycca (obwee u wacmuoe peuieHue)
2x1 — X, +3x3+4x, =5
4x, — 2x, + 5x3+ 6x, =7
6x1 —3x, + 7x3+8x, =9
8xy —4x, +9x3 + 10x, = 11

Tunosou eapuanm KP Ne 2
1) Konnuneapmwvi 1u 6ekmopul ¢, U €, NOCMpoeHHble no eekmopam a u b?

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

2) Haumu kocumnyc yena mexcoy 6ekmopamu AB u AC.
A(1;-2;3), B(0;-1;2), C(3;—45)
3) Buvluucaums niowads napaiienocpamma, NOCMpoeHHo20 Ha eekmopax a u b.
a=p+2q, b=3p—gq, Ipl=1 lql=2, (pg) =%
4) Komnaanapmol 1 éexkmopwt @, b u ¢?
a=(2;3;1), b=(-1;0;-1), ¢c=(2;2;2)
5) Hanvi eéepuunvl mempasopa A,, A,, Az n A,
A =(1;3;6), 4, =(2;2;1), A3 =(-1;0;1), A, = (—4,6;,-3)
Haiimu: a) onumny pebpa A, A, ; 6) niowaow epanu A1A,A5;
8) oovem nupamuowvt AjA,A3A,;  2) OnuHY 8blcombl, ONYUEHHOU U3 GepUUUHbL A,

Tunosou sapuanm KP Ne 3
1) Boiuucaumo yenosotl kosghguyuenm npamot, npoxoosujeli uepes 0se 3a0aHHble

mouku  M(2;—5) u N(3;2)

2) Hanwt sepuunvt mpeyeonvuuxa ABC: A(11; 0), B(3,2),C(4; 1). Haumu:
@) ypasHeHue 8bicomvl, MeOUanvl U OUCCEKMPUCHL, npogedeHHbIX u3 gepuiunsl C;
0) enympennuil yeon A;
¢) OnuHy gvlcomul, nposedenHot uz eepuiunvl C.

3) Hanwel ypasnenus 08yx cmopoun npsamoyeonvhuxka 5x +2y —7 =0, S5x + 2y —
36 = 0 u ypasnenue ezo ouazonanu 3x + 7y — 10 = 0. Cocmasumyo ypasnenus
OCMANILHBIX CMOPOH U BMOPOU OUALOHATU D120 NPAMOY2OTbHUKA.

Tunosorti éapuanm KP Ne 4
1) Haiimu pazmeprocms u 6azuc noonpocmpancmea, 3a0annozo CJI0Y:
3x1 —2x, —x3—x, =0
X1+ 2x, +2x3—3x, =0
2x1 —4x, —3x3+2x, =0
—5x; +6x, +4x3—x, =0
2) Hatimu 6a3uchyio co8OKYNHOCMb CMPOK U 6ce CMPOKU, He 8X00Auue 8 OA3UCHyIO
COBOKYNHOCHIb, 8bIpA3UmMb Yepe3 cmpoku basuca (peuierue He eOUHCMEEHHOE):

ui(5;2; =3;1),u,(4;1; =2;3),u3(1;1;—-1; —=2),u,(3;4; —1;2).

3) Hatimu mampuyy nepexoda uz bazuca ey, e,, €3 6 bazuc €'y, e',,e's, 20e



el = (1' 1; O)J eZ = (OJ 1; 1 ); 83 = (_2) 0) 1)
ell = (_1' 1I_1)J eZ = (2;_1;1 ); 83 = (_2;2)_ 1)

u koopounamut gexkmopa x = (1,1,0), 3adannoeo 6 6azuce ey, e,, e3, 8 bazuce
! ! !
e, ey e;.
Tunosoii sapuanm KP Ne 5
1) Hokazame nunetinocme, natimu mampuyy, o6pas u si0po onepamopa.
o (x) = (2x1 + x3,%; — 2x3, 4%, + x3).

2) Hatimu o6pasz sexmopa x = (1; 2; 1; —3) u npoobpas eexmopa 'y = (6;0; 7)
JIUHEUHO020 ONepamopa, 3a0aHH020 Mampuyei

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

3) Jluneunwiti onepamop @ 3adan ¢ 6asuce a, = (1; —2),a, = (2; —3) mampuyei

Ay, = G _45) a nuneunviti onepamop P 3adan 6 6asuce by = (3; —1), b, =
(5; — 2) mampuyert By = (_43 ;) Haiimu mampuyy onepamopa @ + 1 é basuce

by, b,.
4) Jlns nunetino2o onepamopa, 3a0aHHO20 Mampuyen

3 2 2
A=\ 2 3 2
-2 -2 -1

Haiimu: a) xapakxmepucmuueckuii u MUHUMATbHBIU ROTUHOMDBL,
0) cobcmeenHble Yucaa u cooCmeeHHvle 6eKMopbul;
8) KAHOHUUECKOe pa310JiCceHue Mampuybl TUHENH020 onepamopa;
2) UH8apuaHmHvle NOONPOCMPAHCMEA.

Tunosoti eapuanm KP Ne 6
1) Ilpusecmu xeadpamuunyio popmy Kk KAHOHUYECKOMY 68Uy Memooom Jlazpandica:
X2+ 4x1x, + 4xX5 + 4x,X5 + 4X3.
2) Ilpusecmu keéaopamuyunyro Gopmy K KAHOHUHECKOMY 6UOY OPMO2OHALbHbIM
npeobpazosanuem u Hatmu 3mo npeoopaz08aHue:

—4x? — 4x2 + 2x% — 4x,x, + 8xX5 — 8x,X5.

3) Hanucamo ypasnenue kacamenbHOU K KPUBOU 6MOPO20 NOPAOKA.
2x> —4xy—y*+4x—2y—1=0,

npoxoosuyetl uepez mouxy a) (—4,—1); b) (-2, 6).

4) Tlpusecmu Kk KAHOHUUECKOMY 6UOY KPUBYIO 6MOPO20 NOPSOKA U NOCMPOUMb ee.
—x?—y?+4xy+2x—4y+1=0.

Konnokeuym

Bonpocul k konnoxsuymy
1. Mampuywi. Buovr mampuy.
2. Jleticmausi ciodcerus u YMHONCEHUs HA CKATAP HAO MAMPUYAMU.
3. Ilpoussedenue mampuy.



Tpancnonuposanue mampuy. Ceoticmaa.

Onpedenumenu 6mopo2o u mpemve20 nopsioKa

Onpedenumenu n-20 nopsoKa.

Csoticmesa onpedenumernetl.

Aneebpauueckue 00noaHeHUs U MUHODBI.

Ymeepowcoenus, ceazannvle ¢ aneebpauieckumu 0ONOIHEHUSMU.

0. Teopema Jlannaca.

11. Memoowi vluucnenue onpedenumereii.

12. Obpamuvle mampuywl, onpedenenue.

13. Teopema 06 obpawenuu mampuy.

14. Csoticmea obpamuvix mampuy.

15. @opmynvr Kpamepa peuwtenusi cucmem TUHEiHbIX YPAGHEHUL.

16. Creocmeus uz meopemoi Kpamepa.

17. Obwue ceedenus o cucmemax TUHENHbIX YPAGHEHUL.

18. Memoo I'aycca pewenus cucmem TuHeHbIX YPAGHEHULL.

19. Jlunetinas 3aeucumocms u IuHeUHAs HE3ABUCUMOCMb CMPOK (CMOAOY08) Mampuybi.
Ipumepni.

20. Csoticmesa nuHetiHoU 3a8UCUMOCMU U TUHEUHOU He3A8UCUMOCIU CIMPOK (CMoLoYos) u
ompe3K08 CmpoK (Cmonoyos) mampuybwl.

21. Teopema o nuneiino 3asucumocmu aunetnou komounayuu. Cnedcmaue.

22. basuc u pane COBOKYNHOCHU CMPOK (CMOLOY08) MAMPUYbl.

23. Teopema o panee mampuybi.

24. Vcnosue uHeliHOU 3a8UCUMOCU MHOXMCECTBA CIMPOK K8AOPAMHOU MAMPUYbL.

25. Pawne mampuyvl 6 mepmMunax onpeoeiumenell.

26. Onpeoenenue panea Mmampuyvl NPu NOMOUWU ITEMEHMAPHBIX NPeodpPA306aHIUe CMPOK.

27. Tonamue eexmopa. /leticmaus Ha0 8eKMoOpamu.

28. Koanuneapmvle u KOMNIAHAPHBIE GEKMOPDI.

29. Jlexapmosass u noasipnas cucmema Koopounam. Cosue u nogopom cucmembvl
KOOpOuHam.

30. IonsapHas, yurunopuueckas u chepuneckas cucmemvl KOOPOUHAM

31. Paouyc-eexmop mouxu. Hanpasnsaowue KoCunycuol.

32. Jlenenue ompesxa 6 0aHHOM OMHOULEHUU.

33. Ckanapmnoe npouseeoenue eexkmopos. Ceoticmaa.

34. Koopounamuas gpopma cKansipHo2o npou3eeoeHus.

35. Ilpoexyus eéekmopa Ha oco.

36. Bexmopnoe npoussedenue sekmopos. Ceoticmaa.

37. Koopounamuas gpopma 8eKmopHo20 npou3eedenust 6eKmopoa.

38. Cmewannoe npouzgedenue sexkmopos. Ceoticmaa.

39. Koopounammuas gpopma cmeuanHoco npoussedeHust 6eKmopos.

40. Obwee ypasneHue npsamou Ha NIOCKOCHU.

41. Bzaummnoe pacnonodicenue npsamulx Ha NIOCKOCMU, 3A0aHHbIX 0OWUM YPAGHEHUEM.

42. Vpasnenue npamou Ha ni1oCKOCMU C Y2l08bIM KOIDDUyueHmoM.

43. BzaumHoe  pacnonodcenue — NPAMbLX,  3AOAHHLIX  YPAGHEHUEM C  Vel0GbLM
K03 Ppuyuenmom.

44. [lapamempuueckoe ypagHeHusi NPIMOL HA NIOCKOCHIU.

45. Kanonuueckoe ypaeneHue npsimol HA NIOCKOCMU. YpasHeHue npsamot, npoxoosuell
uepes 08e MOyKU.

46. B3zaumHnoe pacnonoxcenue npaMblX, 3A0aHHbIX NAPAMEMPUYECKUM (KAHOHUYECKUM)
ypasHeHueMm.

47. Ionynnockocmu. Paccmosanus om mouKku 00 NPAMOIL.

48. Obwee ypasneHue niockocmiu.

49. B3zaumHoe pacnonodicenue niocKkocmetl.

POoNO O A



50. [Ilapamempuueckoe ypagneHue niocKoCmu.

51. Ilonynpocmpancmea. Paccmosnue om mouku 00 Ni0CKOCMU.

52. [Ilapamempuueckoe ypagneHue npamou 8 npoCmpanHcmae.

53. KanoHuueckoe ypaenenue npamou 8 npocmpamcmee. YpasneHue NpAMOL,
npoxoosueri yepe3 08e MouKu.

54. B3zaumHoe pacnonodxcenue npamvlx 6 NpOCMpaHcmee.

95. Obwee ypasnenue npamoi 6 npocmparcmee. llepexoo om obwezo ypasreHus npsamou
8 NpoCMpancmee K KAHOHUYEeCKOMY.

56. B3zaumHoe pacnonodxcenue npamoll u nioCKOCIL.

bunem Ne O Konnoxkeuym no Anarumuueckou ceomempui.

1. Koopounamnas ¢hopma cxansaprnozo npouzeeoeHus.

2.  Obwee ypasheHue niocKkocmu.

3. [lauwt eepuunvt mempasopa Ay, A,, Az 1 A,

A =(1;3;6), A, =1(2;2;1), A3 =(-1;0;1), Ay = (—4;6;-3)
Haiimu: a) onuny pebpa A1 A, ; 6) yeon A1A,A5

8) niowaos epanu A1A,A3; 2) o6vem nupamuovt A1A,A3A,;

4.  Jlanwvl gepuwunvl mpeyzonvnuka ABC: A( 3; 1), B(—=5,—1),C( —4; 0).
Haiimu: a) ypaenenue ablcomvl u MeOuansvl npogedenHuvix us gepuiunsl C;

0) onuny vicomul, nposedennol uz sepuiursvl C.

x-1
2

5. Haumu mouky nepeceuenus npsamou

_yTH:% u nnockocmu 2X+3y—2+5=0

U ycojl ux nepecedeHusl.

3aueTHO-?K3aMeHAIUOHHbIE MaTepualbl AJIH leOMC)KyTO‘lHOi;I arrecralmumn

(3x3aMeH/3a4eT)

1

2
3.
4.
5

o

. Mampuywi. Buovr mampuy.
eticmaus crosiceHus u YMHONMCEHUA HA CKANAP HAO MAMPUYAMU.
IIpoussedenue mampuy.
Tparncnonuposanue mampuy. Ceoticmea (Ooxazamenbcmea,).
Onpeodenumenu 8mopo2o NOpsAOKA U UX UCHONL3IOBAHUE 8 PeuleHUU JTUHEUHbIX CUCTNeM
8MOp0o20o nopsoKa.
Onpedenumenu mpemve2o nopsaoKa u uUx UCHOIb308AHUE 8 PeUleHUU TUHELIHbIX CUCmeM
mpemwve2o nopsokKa.
Onpeoenumenu n-20 nopsoka. Ilonsamue nepecmanogokx.
Csoticmea onpedenumerneti (00Ka3amenbcmeo 3-X C0UCMS).
Aneebpauueckue 0ONOIHeHUs. U MUHODDI.

10. Vmeeporcoenus, cesazannvle ¢ areebpaudeckumu OONOJHEHUSMU.
11. Teopema Jlannaca.

12. Bviuucnenue onpedenrumereii.

13. Obpammnuvie mampuyei. Haxoscoenue obpammuvix mampuy no onpeoeieHuio.
14. Teopema 06 obpawenuu mampuy.

15. Ceoiicmea obpamnvix mampuy.

16. Kpameposckue cucmemul 1uHeUHbIX YPAGHEHUII.

17. Cneocmeus uz meopemor Kpamepa.

18. Obwue ceedenus o cucmemax TUHEUHBIX YPAGHEHUII.

19. Cmpoenue muoscecmsa pewieHuti 0OHOPOOHBIX CUCTIEM.

20. Cmpoernue mHOMCECMEa peutenuti HeOOHOPOOHBIX CUCIEM.

21. Teopema Kponexepa-Kanennu.



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.
o1.
52.
53.
54,
55.
56.
S7.
58.

59.
60.

61.
62.
63.

64.
65.
66.

Memoo I'aycca pewenusi cucmem TUHEUHbIX YPAGHEHULL.

Jluneunasa 3asucumocms U JUHEUHAS HE3ABUCUMOCHb CMPOK (CMOOY08) Mampuybl.
Ipumepwi.

Cesoticmea auHeuHoU 3a8UCUMOCMU U TUHENIHOU He3A8UCUMOCMU CMPOK (cmoadyos) u
ompe3Ko8 cmpok (cmoabyos) mampuybi.

Teopema o nunennou 3asucumocmu aunetiHo komournayuu. Cnieocmeue.
Jluneiinas 3asucumocms cmonbyos Mampuybsl ¢ IUHEUHO 3A8UCUMBIMU CIPOKAMU.

basuc u pane cosokynnocmu cmpok (cmondoyos) mampuyul.

Teopema o parnee mampuybi.

Ycnosue nunetinoii 3a6ucumocmu MHodxcecmea cmpox KeaopamHou Mampuybi.

Pane mampuyer 6 mepmunax onpedenumenetl.

Onpeoenenue panea mampuyvl Npu NOMOWU dJIeMEHMAPHLIX NPeobpa3oeanue Cmpokx.
lenenue ompesxa 6 daHnom omHoweHUU.

Paouyc-eexmop mouxu. Hanpasnsaowue kocumnycol.

Cosue u nogopom cucmemvl KOOPOUHAM.

Ilonsamue sexmopa.

Cnoorcenue 6ekmopos.

Ymnoowcenue sexmopa na uucio.

CkanspHnoe npoussedenue sekmopos. Ceoticmaa.

Koopounamnas ¢popma ckanaproeo npouszeederus.

IIpoexyus eexmopa na ocw.

Bexmoproe npouzeedenue sekmopos. Ceoticmaa.

Koopounamnas ¢popma eexkmoproco npouszeedeHusi 6eKmopos.

Cmewannoe npoussedenue sekmopos. Ceoticmaa.

Koopounamnas ¢hopma cmewannozo npoussedenus 6eKkmopos.

Ypasnenue npsmoii na nrockocmu ¢ yenosvim koagpuyuenmom.

Bzaumnoe  pacnonosicenue  npamvlX,  3A0aAHHLIX ~ YpaBHEHUeM ¢ V2l08bIM
Ko3ghhuyuenmonm.

Ilapamempuueckoe ypasHenue npamotl Ha NIOCKOCMU. YpagueHue ompeska.

Bszaumnoe pacnonoocenue npsamulx, 3a0aHHbIX NApamempuieckum ypagHeHUuem.
Kanonuueckoe ypasnenue npsamoil Ha niockocmu. Ypaeuwenue npsmot, npoxoosujel
yepes 06e MOUKU.

Obwee ypasneHue npsamoll Ha NIOCKOCU.
B3zaumnoe pacnonoscenue npsamvix Ha RI0CKOCMU, 3A0AHHBIX OOWUM YDABGHEHUEM.
TIonynnockocmu. Paccmosnus om moyuku 00 npsamol.

Obwee ypagneHue niockocmu.

Bzaumnoe pacnonoxcenue niockocmeii.

Ilapamempuueckoe ypasHerue nI0CKOCMU.
Ionynpocmpancmea. Paccmosinue om moyku 00 ni0CKOCMU.

Ilapamempuueckoe ypasHenue npsamotl 8 NpoCcmpancmae.

Kanonuueckoe ypasnenue npsamoti 6 npocmpancmee. Ypasnenue npamou, npoxoosaujei
uepes 08e MOyKU.

Bzaumnoe pacnonoxcenue npsamvix 8 npocmpancmae.

Obwee ypasHenue npamoti 8 npocmparcmee. Ilepexod om obwe2o ypasHeHuss npamotl 8
npocmpancmee K KAHOHU4EeCKOM) .

Bzaumnoe pacnonooscenue npsamoti u niockocmu.

Onpeodenenue u npumepvl 6eKMOPHLIX NPOCMPAHCME.

Junevinaa 3agucumocmos u IUHENHAs He3A8UCUMOCMb 8eKmopos. [lonamue Oasuca u

nopooicoarowel cucmembvl 6eKmMopoas.

Koopounamer 6exmopa. 3amena 6asuca u npeoopazosanue KooOpOUHam.
Iloonpocmpancmea. Kpumepuii noonpocmpancmea. Ilpumepul.

Jlunetinoe omobpasicenue 6ekmopHozo npocmpancmea. Ilpumepeoi.



67. Mampuya nunetino2o onepamopa 8 H08oM bazuce.

68. [eiicmsus nao nunetinvimu onepamopamu. Qopamuwlii onepamop.

69. Xapaxmepucmuueckuil u MUHUMATbHBIU NOTUHOMBL.

70. Jlunetinoe omobpasicenue ekmopHo2o npocmpancmea. llpumepul.

71. Mampuya nuneinoco onepamopa 8 HoO8oM bazuce.

72. Jeiicmsus nao nunetinvimu onepamopamu. Qopamuwiii onepamop.

73. XapaxmepucmuyecKkutl U MUHUMATLHBLU ROJAUHOMBL.

74. Cobcmeennvie sekmopa u co6CcmeenHble 3HA4eHUsl TUHEH020 ONepamopa.

75. Ionsamue keadpamuunoti popmei. Mampuunas 3anucey K6a0pamuyHou Gopmol.

76. Ilpeobpazosanue K8adpamuuHou @GopMbl K KAHOHUYECKOMY 8UOY  MemoOoM
Jlazpanorca.

77. IlonosxcumenvHo onpedenennvie keaopamuunsle popmol. Kpumepuii Cunveecmpa.

78. 3axown unepyuu xeadpamuunwvix gopm.

79. Opmozconanvhoe npeobpazosanue K8aOpAMuUUHOU GopMobl K KAHOHULECKOMY 8UOY.

80. Kanonuueckue ypasHeHus KpugbLx 8Mopoco nopsaoKa. dIuUnc

81. Kanonuueckue ypasHeHus Kpugblx 8Mopoco nopsaoka. eunepoona

82. Kanonuueckue ypasHeHus Kpugblx 8Mopoco nopsaoka: napaboia

83. Obwee ypasnenue kpusoii 6mopozo nopsoka.

84. Kanonuueckoe ypasnerue 211uncouod.

85. Kanonuueckue ypasHenus cunepboioudos.

86. Kanonuueckue ypasnenus napaboniouoos.

87. Kanonuueckue ypasHeHus YuiuHOpos.

88. Oobwee ypasnenue nosepxnocmu 6mopozo nopsoxa.

Kpurepun oueHuBanusi pe3yJbTaToB 00yUYeHHs

Oyenka Kpumepuu oyenusanus no sxzameny
Buicoxui OYEHKY «OMIIUYHOY 3ACTYHCUBAE cmy(?eHm, 0C8OUBWULL  3HAHUS,
yposens <5» YMEHUS, KOMNEMenyul U meopemuseckuii. mamepuan be3 npobenos;
(omuno) BbLINOTHUBULL 8Ce 3A0AHUs, NPeOYCMOMPEHHbIE V4eOHbIM NIAHOM HA
8bICOKOM KAYeCmeeHHOM — YPOBHe, Npakmuyeckue  HAasblKU
npogheccuoHanbHO20 NPUMEHEHUS OCB0CHHBIX 3HAHUL CPOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOULOY» 3ACIYAHCUBAEN CHYOEHM, NPAKMUYECKU NOJIHOCHbIO
Vpogenb «4» 0CBOUBWULL  3HAHUSL, YMEHUs, KOMNEMeHyuu U meopemuyeckull
(xopouwo) mamepuan, ydueOHvle 3a0aHUsi He OYEHeHbl MAKCUMAIbHbIM YUCTIOM
0aN108, 8 OCHOBHOM COPMUPOBAL NPAKMUUECKUE HABBIKU.
Ilopocoswiii OYEHK)Y «)00811emEOPUMENIbHOY 3ACILYHCUBAEH CMYOEHM, YACMUYHO C
yposeHs «3» npobderamu  0C8OUGWIUL  3HAHUA,  YMEHUs,  KOMNemeHyuu U
(yOosnemeopume | meopemuyecKuti mamepuai, MHO2Uue YueOHvle 3a0aHus Jaubo He
JIbHO) 8bINOIHUNL, ~ AUOO OHU  OYEHEeHbl YUCIOM  0allo8  OAuU3KuUM K
MUHUMATILHOMY, HEKOMOpble NPAKMu4ecKue HA8bIKU He ChOPMUPOBAHDL.
Munumanvusiti | OyeHwKy — «HEYOO8IEeMBOPUMENbHO»  3ACTYICUBAem  CMYOeHm,  He
VposeHs «2» 0C8OUBWIULI  3HAHUS, YMEHUs, KOMNemeHyuu U meopemuyecKull
(HeyOosnemeopu | mamepuan, yueOHble 3a0aHUsi He 8bINOJHUL, NPAKMUYECKUe HABLIKU He
MebHO) cihopmuposarul.

OLIeHOLIHLIe CpeacTBa UIs HWHBAJIMAOB U JIMI C OIpaHUYCHHBIMH BO3MOXKHOCTAMU
300POBbA BBI6I/IpaIOTC}I C YUCTOM UX MHAWUBUAYAJIbHBIX HCI/IXO(I)I/IBI/I‘{CCKI/IX 0COOCHHOCTEH.

— IIpu HeO6XO,Z[I/IMOCTI/I HWHBaJIMJaM MW JiMaM ¢ OrpaHH4YC€HHbBIMHA BO3MOKHOCTIAMHA
3A0POBBA MPEAOCTABIACTCA JOTIOJHUTCIIBHOC BpEM JIA IMOATOTOBKU OTBCTA HA 9K3aMCHC,



— IIPH IPOBEICHUH MPOLEAYPhl OIICHUBAHUS PE3YIbTATOB 00YyUCHHSI HHBAINIOB U JIUI] C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbSI TMPEIYCMAaTPHUBAETCS UCIOJIH30BAHUE TEXHHUUECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3M C UX MHIUBUAYaIbHBIMU OCOOCHHOCTSIMH,

— IIpU HEOOXOIUMOCTH ISl 00YJArOIIUXCSl ¢ OTPAaHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
U UHBAIMAOB TMpOIEAypa OLEHHBAHUS PE3YJIbTaTOB OOYUeHHS TO JIUCLUUIUIMHE MOXKET
IIPOBOJUTHCS] B HECKOJIBKO 3TAIlOB.

[Ipouienypa oneHMBaHUs PE3yIbTaTOB OOYYEHHs] WHBAIMIOB W JIUI] C OTPAaHUYECHHBIMU
BO3MOXHOCTSIMU 3JIOpPOBbSl IO JUCHUIUIMHE (MOIYJIIO) IpEAyCMaTpUBAET IPENOCTaBICHUE
nHbopmani B (opMax, aganTUPOBAHHBIX K OTPAHMUYCHHSIM WX 370POBbS W BOCIPHATHS
nH(pOpMAIHH:

JUist U1 ¢ HApYIISCHUSIMUA 3PSHHS:

— B IIeYaTHOU opme yBeTMYeHHBIM HIpUdTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JInst man ¢ HapylmeHus MM ClTyXa:

— B IIe4aTHOU opme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUjig 11 ¢ HapyIIEHUSIMHU OTIOPHO-JBUTaTENILHOTO anmnapara:

— B IIeUaTHOM opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JlaHHBI TIepedeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
00yJaronuxcs.

5. IlepevyeHnb yueOHOM JTUTEPATYPbI, HHGOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil

5.1. YueOHasi 1uTepaTypa

1. bexnemumes, JI. B. Kypc ananutudeckoit reoMeTpun 1 JIMHEWHON aJireOpbl: YICOHHUK
s By3oB / JI. B. beknemumes. — 18-¢ usn., nepepab. — Cankr-IletepOypr: Jlans, 2021, —
448 c¢. — ISBN 978-5-8114-4916-3. — Tekcr: oanexkrponnsiii //  JlaHb: 3IeKTpPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/152643 (mara oOparicHus:
23.03.2021). — PesxkuM A0CTyMa: Ui aBTOPU3. MMOJIL30BATEIICH.

2. COOpHHMK 3a7a4 1O aHAJIUTHYECKOW TEOMETPUU W JIMHEHHOW anredpe: ydeOHOE
mocooue / JI. A. bexnemumieBa, J[. B. bexknemumes, A. 0. Iletposuu, 1. A. Uybapos; mos
penakuuei 1. B. benemumera. — 7-¢ u3a., crep. — Cankr-IletepOypr: Jlans, 2019. — 496 c.
— ISBN 978-5-8114-4577-6. — Tekcr: snektpoHHbiid // JlaHb: 3IEKTPOHHO-OMOIHOTCUHAS
cucrema. — URL: https://e.lanbook.com/book/122183 (mara o6Gpamienus: 23.03.2021). —
Pexxum moctyna: ans aBTOpU3. MOJIb30BaTENCH.

3 I'opmau, b. A. JluneiiHas anreOpa u aHanuTHueckas reomeTpus. [lpakTukym amns
CTYICHTOB TEXHHYECKHMX M IKOHOMHUYECKHX CIIEIMaJbHOCTEH BY30B: yueOHOE MocoOue Jyis
By30B / b. A. l'opunau, E. I1. PoctoBa. — Cankr-IlerepOypr: Jlanp, 2021. — 144 c. — ISBN 978-
5-8114-6737-2. — Tekct: anekTponHslii // JlaHb: anekTpoHHO-0MOIMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/162373 (mara oOpamienus:: 23.03.2021). — Pexum goctyma: st
aBTOPU3. MOJIb30BATENCH.

5.2. llepnoanyeckas Jureparypa

5.3. UHTepHeT-pecypchbl, B TOM 4HCJIe COBpeMeHHbIe NpodeccnoHaIbHbIE 0a3bl
AAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0ubImoTeuHbie cucteMbl (IBC):

1. OBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «JIAHb» https://e.lanbook.com



https://urait.ru/
http://www.biblioclub.ru/
https://e.lanbook.com/

IIpodeccuonaiibubie 6a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

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

Hayunas snextponnas oudnauoreka (HIB) http://www.elibrary.ru/

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

Yuuepcuterckas nHpopmaronnas cuctema POCCHUS http://uisrussia.msu.ru

No oA~ wNE

NudopmannoHHbie CIpaBOYHbIE CHCTEMbI:
1. KoncynberanT Ilntoc - cipaBoyHas mpaBoBasi cucteMa (JOCTYI IO JIOKAIbHOMN CETH ¢
KOMITBIOTEPOB OMOINOTEKH )

Pecypcnbl cBoOOgHOTO JOCTYNA:
1. KwubepJlenunka (http://cyberleninka.ru/);
2. Kypcsl Benymux By3oB Poccun™ http://www.openedu.ru/;
3. Hundopmanunonnas cucrema "EqnHoe okHO JocTyna K 00pa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;
4. OwunaitH-Kypchl M cepTH(UKATBI OT BEAYIIMX BY30B Mupa https://ru.coursera.org/.

CoOcTBEeHHDBIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HHPOPMALMOHHBIE PECYPChI

KyoI'yY:

1. Cpena MoayIbHOTO AuHaAMHUecKoro o0ydenus http://moodle.kubsu.ru

2. ba3za yueOHBIX M1aHOB, Y4EOHO-METOIMYECKUX KOMILIEKCOB, IMTyOJUKAIINN 1
koHbepenrwmii http://mschool.kubsu.ru/

3. bubmnorexa nHPpOpPMAMOHHBIX PeCypcoB Kadeapbl HHGOOPMAITMOHHBIX
obpasoBaTenbHBIX TexHosorui http://mschool.kubsu.ru;

4. DnexktpoHHbIN apxuB qokymenToB KyoI'V _http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa30BaTeNbHBIC pecypchl Kadenpbl MHOOPMAIIMOHHBIX CHCTEM H
TexHosioruii B oOpaszoBanuu KyOl'Y um HayuHo-meromumdeckoro >xypHaina "IIIKOJIBHBIE
I'OAbI" http://icdau.kubsu.ru/

6. Meronuyeckue yKa3aHusi /UIsl OOYYalOIIMXCS MO OCBOECHHIO JHCHHMILIUHBI
(MoayJis1)

— Obwue pexomeroayuu no camocmosmenbHou pabome 00y4arOWUXCcsl.

Camocmosmenvnas paboma 00y4aOWUXCs  BbINOIHAEMCA NO  3A0AHUI0 U NpU
Memoou4ecKkom pyKogoocmee npenooaseameins, HO 0e3 €20 HenocpeocmeeHHO20 YUACHUSL.
Camocmosmenvuas paboma noopazoensemcs Ha CaAMOCMOAMENbHYI0 pabomy Ha ayOumopHbixX
3auAMUAX U HA 6Heayoumopmylo camocmosmenvuylo padomy. CamocmoamenvHas paboma
obyuarowuxca 6KIYaem Kak MNOIHOCMbIO CAMOCMOAMENbHOE OCBOEHUe OMOEIbHbIX MmeM
(pazoenos) oucyuniuHvl, MaxK u npopadbomky mem (pazoenos), 0ceauBaeMvix 80 BpeMsl
ayoumopnoul  pabomwei. Bo epems camocmosmenvHoil pabomwvl oOyuarowuecs dumarom u
KOHCNEKMUpYIom Y4eOHYI0, HAVYHYIO U CHPABOYHYIO JUMepamypy, 6bINOIHAIOM 30A0aHus,
HanpagneHuvle HAa 3aKpenjieHue 3HAHUll U OmpaboOmKy YMeHUll U HABbIKOS8, 20MOBAMCH K
meKyujemy u npoMelNCymouHoMy KOHMPOIIO No OUCYUNTUHE.

Opeanusayus ~ camocmosamenvHou  pabomel — 00YUAIOWUXCA  PeIAMEHMUPYEmcsl
HOpMAMUBHLIMU  OOKYMEHMAamMu, Y4eOHO-Memoouyeckol aumepamypot u 91eKmpOHHbIMU
0bpazoeamenvHuIMU pecypcamil, 6KI0YAsL:

Ilopadok opeanuzayuu u ocywecmeieHus o00pa308amenbHol OesamenbHOCmU  No
06pazoeamenvHblM  NPOSPAMMAM  BblCUle20 00pA306aHUs — NpocpaMmam bakanaspuama,


http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.openedu.ru/
http://window.edu.ru/
https://ru.coursera.org/
http://moodle.kubsu.ru/
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http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

npocpamMmam  Cneyuaiumemd, —NpoOSPAMMAM — MASUCPAmMypvl — (VMEepi#coeH  NpUuKazom
Munucmepcmasa oopazosanus u Hayku Poccutickoti @edepayuu om 5 anpens 2017 200a Ne301).
THucomo Munucmepcmea obpazosanus Poccutickoti @edepayuu Nel4-55-996un/15 om
27 nosaops 2002 2. "O6 axmusuzayuu camocmosmenbHol pabomsi CMyo0eHmo8 8blCULUX YHeOHbIX
3a6edenutl”.
Tonoosicenue o camocmosimenvHol pabome cmyoenmos (ymeepaicoeno npuxazom Ne 272
Kyol'Y om 03 mapma 2016 2.).

B ocBoeHMM AMCHUIUIMHBI UHBAIUAAMM U JIMIAMH C OFPAHUYEHHBIMU BO3MOXHOCTSMU
310pOBbsl 0OJIBIIOE 3HAYEHME HMEET WHJAMBHJyajbHas ydeOHas paboTa (KOHCYJIbTallMH) —
JIONOJIHUTEIBHOE Pa3bsiCHEHUE YUeOHOro MaTepHana.

WunuBuayanbHble KOHCYIbTAIMM 1O TPEAMETY SBJIAIOTCS BaXKHBIM  (aKTOpOM,
CHOCOOCTBYIOUIUM MHJMBUIyalIU3allMi 00y4EeHHs U YCTAHOBJIEHUIO BOCIIMTATEIBHOTO KOHTAKTA
MEXAy I[pernojaBaTesieM U OO0y4arolMMCS HWHBAJIMJIOM WJIH JIMIOM C OrPaHUYEHHBIMU
BO3MOXHOCTSIMU 3JI0POBBSI.

7. MaTepuajibHO-TeXHHYECKOe ofecriedeHne 1o JUCHUIIuHe (MOLYI10)

HanmenoBanue CIICIIMAJIBHBIX OCHaHlCHHOCTI) CIICIIMAJIbHBIX Hepequb JIMIOCH3UOHHOI'O
NIOMELEHUM MIOMELIEHUI MPOrpaMMHOI0 00eCcIe4eHHsI
VYueGHbie ayTUTOPUH s | Mebenb: yueOHas Mebenb Microsoft Windows
TPOBEJICHUS 3aHsTHI JieKnnoHHoro | Texuuueckue cpenctsa ooyuenus: | Microsoft Office Professional Plus
THUIIA 9KpaH, MPOEKTOP, KOMIIbIOTEP
VYueOHbie ayIUTOpPUH st | Mebenb: yueOHas MmeOesb
IIPOBEEHUS 3aHATUH
CEMUHAPCKOr0 THIIA, TPYNIOBBIX U
WHIUBUYaJIbHBIX  KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS u
IIPOMEXYTOUHOH aTTeCTaluu
Jnst caMmocTosiTeIbHOM — pabOThl  OOyYarOMIMXCS  MPEAYCMOTPEHBI  MOMEIICHHUS,

YKOMIUIEKTOBAHHBIE CIIEIUANTN3UPOBAHHON MeOebl0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOM ¢
BO3MOXHOCTBIO MOJKIIOUeHUs K ceTh «MHTepHeT» W olecreueHueM JI0CTyrna B JIEKTPOHHYIO
nH(OpPMaLMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

HaumMmeHnoBaHue noMeleHui s
CaMOCTOSITEIILHOM PabOThI
o0yJaromuxcs

OcCHaIIEeHHOCTb TIOMEIEHUH TS
CaMOCTOSITENTFHON pabOThHI
o0yJarommxcs

[lepeueHp NULIEH3MOHHOTO
MPOrpaMMHOTO 00ECTIeUeHUS

ITomemenue i caMOCTOSATENBHON
paboTsl o0yJaromuxcst (AUTaIbHBINA
3an HaygHoi#t OnOIHOTEKH)

Mebenb: yaebnas medenb
Kommnekr  cnenuann3upoBaHHON
MeOeNn: KOMITBIOTEPHBIE CTOIBI
ObopynoBanue: KOMIBIOTEpHAs
TEXHUKAa C [OAKIIOUCHHEM K
HHPOPMAIIOHHO-
KOMM YHUKallMOHHOH
«WHTEpHET» W JOCTymOM B
SNEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTENHHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3aluH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
o0opynoBaHHE, O00ECIICYHBAOIIEE
JOCTYm K  CeTH  HWHTEpHET
(mpoBoHOE COeIMHEHNE u
OecripoBOTHOE  COEQMHEHHE O
texuomoruu Wi-Fi)

CCTH

TloMemenne I caMOCTOSTEIHLHON
pabotsl 00yUaromxcst (ayi. )

MebGenn: yaeOHast MeOenb
KoMmmnekt  cnenuann3upoBaHHON
MeOeTH: KOMIIBIOTEPHBIE CTOJIBI




O6opynoBanue: KOMIBIOTEpHAS
TEXHUKA C  TOJKIIOYCHUEM K
“H(pOpMaIMOHHO-

KOMM yHUKAIIMOHHON ceTH
«HTepHeT» M IOCTYyIIOM B
JNIEKTPOHHYIO  MH(OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTesbHON  OpraHU3allnH,
BeO-KaMephbl, KOMMYHUKAIMOHHOE
o0opynoBaHHe, O00CCIICUHBAIOIIEE
JOCTym K  CeTH  HHTEpHeT
(mpoBogHOE COeIMHEeHne u
OecrpoBOTHOE  COCMMHEHUE 10
texuonorun Wi-Fi)
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