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Coaep:xanue (pabovasi nporpamMmma)

Mecro aucuuruinasl B cTpykrype OI1

[Tnanupyemsle pe3yabTaThl 00yueHHs 10 JUCHMIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
IUTAHUPYEMBIX PE3YJIbTaTOB O0YUYESHHS IO IIPOrpamMme

O0BeM u BUIBI YIeOHOU PabOThI
Coneprxkanue TUCIMUILTAHBI
MarepuaabHO-TEXHHUYECKOE ¥ YIeOHO-METOINYECKOe 00eCieueHUE TUCIIUTUTHHBI

q)OH[[ OLCHOYHBIX CPCACTB IO AUCHUIIIINHE

Crp.



Ilenpto  u3ydeHHMs OUCLHMIUIMHBI  sBIseTCs  (OPMHUPOBAHME peE3yJIbTATOB  OOYUYCHMS,
o0ecTeynBaroIuX JOCTIKEHUE UTAHUPYEMBIX PE3Yy/IbTaTOB OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMBbI.

1. MecTo nucuuniiuabl B crpykrype OIT
JucuummuHa JInHeliHas anrebpa BXOAWT B 0a30BYI0 YacTh O010ka b1.Juciuruimae (Moxyn)

[Tocnenyromue AUCHMIUIMHBI MO CBSI3SIM KOMIIETEHIM: MaremaTuueckuid aHanus, Teopus
BEPOSITHOCTEN M MaTemMaTuieckasi craTuctuka , OCHOBBI opranuzanuu Tpyaa, Counonaorus Tpyaa

2. [lianupyemble pe3y/bTaThl 00y4eHHs MO IMCHMILINHE, 00ecneYnBalolue JOCTHKEHHe
IUIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs 10 MporpaMmme

W3ydyenne nucuurumnel JluHeliHas anreOpa B oOpa3oBaTeNbHOM MporpamMme HampaBiIeHO Ha
dbopMupoBaHUE y 00YUIAFOIIUXCS CICAYIOIINX KOMITETCHIUH:

Ob6menpodeccuonanbubie komnerenuun (OIIK):
OIIK-5 - CIIOCOOHOCTBIO aHATM3UPOBATH PE3YJIBTATHI UCCICIOBAHUIN B KOHTEKCTE LIEJICH U 3a1a9
CBOEH opraHuzanuu

[Inanupyembie |IlmaHnupyemble pe3yabTAaThl 00y4eHUS M0 AUCHUILIMHE
pe3ysbTaThI
00y4eHus 1o
porpamme

OIIK-5 Bianers

Ymern
(MMEeTh HaBbIKH)

3HaTh

OIIK531: nenu 1 3amauu
OpraHu3aIiu, METOIbI
aHaJM3a pe3ylbTaToB

OIIKSyl: ananusupoBaTh
U UHTEPIIPETUPOBATD
pe3yabTaThl UCCIIEAOBAHUS

OIIK5B1: oneiToM
0000111eHus, aHalIn3a 1
aJICKBaTHOT'O BOCIIPUSATHUS

UCCIICIOBaHUN B KOHTEKCTE IIeJIeH 1 pe3yIbTaTOB UCCIICIOBAHUS
3aja4 OpraHu3alu IIPU PEUICHUU 33134
poQeCcCUOHAIBHON
JIESITENIbHOCTH

OIIK532: ocHOBHBIE
POOIJIEMBI U TIPOLIECCHI
OpFaHI/I3aIII/II/I, 10X 0bI
K UX KJIaccu(uKauu u
pa3penIeHno

OIIK582: HaBBIKAMU
JTUATHOCTHPOBAHUS M aHAIHM3a
po0JeM opraHu3aIuu

OIIKSy2: npuMeHATh
OCHOBHBIE aJITOPUTMBbI
JMAarHOCTUPOBAHUS U
aHajM3a npooyeM B
OpraHu3aIyH

3. O0beM U BUABI y4eOHOiT padoThI
VY4eOHbBIM MJIaHOM NPEyCMaTPUBAIOTCS CIEAYIOIINE BUABI YUeOHOH paboThl MO AUCLUIIIUHE:
OuHas ¢popma 00yueHuUst

. Bcero ygac/ 3.e.

Buabl yueOHoii padorsl Com 1
KonTakTHas pabota, B TOM 4HcCIe: 38.4/1.07
3aHATH JIEKIIHOHHOTO THUIIA 18/0.5
3aHATHsI CEMUHAPCKOTO TUIA 18/0.5
WunuBuayanpHas koHTakTHas padota (MKP) 0.4/0.01
I'pynnoBas kontakTHas padota (I'KP) 2/0.06
CamocTtosTenpHas pabora 51.6/1.43
[TpoMexyTouHast aTTeCTAIUs 18/0.5
Bua npomexyTo4HON arTecTanyu:
OK3aMeH OK3
OO6mas Tpya0eMKOCTh (00BhEM YacTu 00pa30BaTEIHHOM
nporpaMMsl): Yacel 108
3adeTHBIE SIUHULEI 3

3aouHas popma




Bcero gac/ 3.e.

Buabl yueOHoii padoTsl

Cem 1
KoHnTtakTHas paboTa, B TOM 4HUCIIE: 14.4/0.4
3aHATHSA JIEKIIMOHHOI'O TUIIA 4/0.11
3aHATHS CEMUHAPCKOTO TUTIA 8/0.22
NunuBunyanpHas koHTakTHas padora (MKP) 0.4/0.01
I'pynnoBast kontakTHas padora (I'KP) 2/0.06
CamocTosTenpHas padora 86.6/2.41
ITpomexyTodHast aTTecTarus 7/0.19
Bua npomexyTo4HOM arTecTanyu:
DK3aMeH OK3
OO6mmas Tpya0eMKOCTh (00BhEM YacTu 00pa3oBaTeIIbHOM
nporpamMmsl): Yacsl 108
3a4yeTHbIC eIMHUIIBI 3

4. Conep:xkanue AUCHUNTHHBI

4.1. Pazoenvt, memuvl OUCUUNTUHDL U 6UObL 3AHAMUIL:
TemaTudeckuii miaH AUCHUIUTMHBI JIMHeliHas anreOpa npecTaBieH B TaOIHIIE.

Pasjenbl, TeMbl JMCUMILIMHBI U BUbI 3aHATHH
Ounasi gopma 00yueHus1

KonrakTHas pa6ora = Iliianupyembie
3anaTHs § pe3yabTaThl
CEMHUHAPCKOTro § = OﬁyquHH B
Ne HanMeHoBaHMe TeMbI = LI a o | § 5| coornomenunc
n/m (pa3aena) TUCHMIIMHBI g F o = 2 | S'%| pesyabraTamu
= E E = = lg = o0yueHus no
23 = 00pasoBaTe/bHOI
= © nporpamme
M 8 OI1K531, OIIK532,
1 |Marpuus, onpeaenuren 4 4 OTIK5y1, OTTKSy2,
OI1K5g1, OITK582
JIunelinoe BEKTOpHOE 10 OIIK531, OIIKS32,
2. MPOCTPAHCTBO 4 4 8%52)’}, 8%}122}’;,
Bl, B
CucteMbl JTMHEHHBIX 176 OIIK531, OIIK532,
3. i 6 6 " [OIIK5yl, OIIKSy2
YpaBHEHUU yi, y&,
OIIK5g1, OIIK582
DJIEMEHThI aHATMTUYECKOU 16 OIIK531, OIIK532,
4. TeOMETPUHU 4 4 8%52)’}, 8%}1223’5,
Bl, B
KonTtpop 18
Htoro 18 | 18 | 04| 2 [516
3a04Has popma
KonTakTHas padora = Ilinanupyembie
3ansaTus § pe3yabTarbl
CeMHHAPCKOTo g « o0yueHns B
Ne HanMeHOBaHHe TeMbI = Tana a o, | § 5| coornomennuc
n/n (pa3aena) TUCHMIIJIMHBI g F o= = 2 | £'8| pesyabraTamu
= E E = =g = o0y4yeHus no
23 = 00pa3oBaTebHOI
= © nporpamme




OIIK531, OIIK532,
1 Matpuupbl, onpeaenuTenn 1 2 21 |OMK5y1, OTTK5y2,
OIIK5g1, OITK582
JIuneltHOE BEKTOPHOE OIIK531, OIIK532,
2. |npocTpancTBO 1 2 23.6 |OIIK5yl, OIIK5y2,
OIIK5e1, OIIK582
CucreMbl JIMHEHHBIX OIIK531, OIIK532,
3. |ypaBHennii 1 2 21 |OIIK5yl, OIIK5y2,
OIIK5e1, OIIK582
OneMEHTDI aHATUTHYECKON OIIK531, OIIKS32,
4. |reomerpun 1 2 21 |OIIK5yl, OIIKSy2,
OIIK5e1, OIIK582
KonTtpous 7
Htoro 4 | 8 | 04| 2 [86.6

4.2 Cooepircanue pazoenoe u mem
4.2.1 KontakTHas padora
TemaTHKa 3aHATHI JTeKIMOHHOTO THUIA

Neni/n

HaumeHoBaHue TeMbI

(pa3aea)
JMCIUTIJINHBI

Buj zansarus
JEeKIIHOHHOIr0 THIIA*

TeMaTHka 3aHATHSA JJEeKIIMOHHOI0 THIIA

Marpuiisi,
ONPEeACIUTETHN

JICKITUS

Marpuiipl, BUABI MAaTPUL, IEUCTBUS HAL
Matpuiiamu. Onpenenurend, CBOMCTBA
onpenenuteneir. OOpaTHas MaTpuIla.

JIEKIHS

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH 00paTHOW MaTpulibl. Panr
MmaTpulibl. CBOMCTBA paHra MaTpUIIbI.
Brluucnenue panra MaTpHIbL.

JIuneiitHOE BEKTOPHOE
MIPOCTPAHCTBO

JIEKIHAS

HenicTBusa ¢ BekTopamu. JInnelHo
3aBUCUMBIE U JINHEWHO HE3aBUCUMBIE
CUCTEMBI BEKTOPOB. PaHr cuctemsl
BEKTOPOB. ba3uc cuCTEMBI BEKTOPOB.
Teopema o paznoxeHuH BeKTOpa 1o 0asucy.
CkasisipHO€E TPOU3BENIEHUE IBYX BEKTOPOB.
EBKIMIOBO IPOCTPAHCTBO.

JIEKIIHS

INuneprutockocts. [TomympocTpaHcTBO.
Beinykiisie MHOKecTBa. Teopema o
IIEPECEYECHUH BBITYKJIBIX MHOKECTB.
BoInykiiblii N-MepHBIM MHOTOTPaHHUK.
Teopema 06 0651aCTH TOMYCTUMBIX pelIeHUI
CUCTEM JIMHEMHBIX YpaBHEHUNH. CHCTEMBI
JIMHENHBIX HEPABEHCTB.

CHuCTEMBI JIMHEWHBIX
YPaBHEHHUHU.

JIEKIUS

CucreMbl JIUHENHBIX YpaBHEHMI.
Pemrenne cucreM N JIMHENHBIX YPAaBHEHUH C
N HEU3BECTHBIMU C MTOMOIIbI0 00paTHOI
Matpulel ¥ no meroxy Kpamepa.




YuceHHble METOABI PELLIEHNS CUCTEM
JIMHEUHBIX YPABHEHUM.

Teopema Kponekepa-Kanennu. Pemenne
JIeKnus cucTeM M JIMHEWHBIX YPAaBHEHMM C N
HensBecTHbIMU MeTosioM JKopraHna - ['aycca.
Haxoxxaenne 6a3uCHBIX HEOTPUIATEIBHBIX
pPELLIEHUI CUCTEM JIMHEHHBIX YPABHEHUM.

JEeKIUA Cucrembl TUHEHHBIX OAHOPOIHBIX
ypaBHeHUH. DyHAaMEHTAJIbHAs CUCTEMaA
peueHui.

4. |[DnemeHTHI [IpsiMoyronbHas cucteMa KOOpAUHAT Ha
AHAJIMTUYECKOMN JIEKLIUSA IUIOCKOCTHU. Y PaBHECHUE JINHUU. Y PaBHEHUE
r€OMETpUHU IpsIMOil.

Kpussie Broporo nopska. [IpeodbpazoBanue
cucteMbl koopauHart. [IpuBegenue k
KaHOHUYECKOMY BUY YPABHEHUN KPHUBBIX
BTOPOTO MOPSIKA.
*IeKIIMU 1 UHBIC YU4eOHBIE 3aHSTHS, IPEAyCMaTPHUBAIOIINE MPEUMYIICCTBEHHYIO Niepeaady yueOHoi nndopmarmu
MeAarorHIecKuMy PaOOTHUKAMU OpPTaHM3alWU U (WIK) JTUIAMH, TTPUBIEKAEMbIMHA OPTaHU3ANNEH K pear3allin
00pa30BaTeIbHBIX MMPOTPAMM Ha WHBIX YCIOBHUAX, 00YIAFOIINMCS
TemaTHka 3aHATHII CEMHHAPCKOI0 THIIA

HaunmeHoBaHHe TEMbI Bupa 3ansarus
(pa3nesa) IMCHUIUIMHDI | JJeKIMOHHOTO THNIA®
1. Marputiisbi, Marpuiibl, BUAbI MAaTPHUIL, T€UCTBUS HAL
ONPEACIUTEITN npakTHyecKoe 3ausaTue |Matpuiamu. OnpenenuTend, CBOMCTBa
onpenenuteneii. OOpaTHas MaTpHIa.

JIEKIIAS

Nen/m TemaTHnka 3aHATHSA JEKIHOHHOI0 THIIA

Teopema 0 CylECTBOBaHUM U
€IMHCTBEHHOCTH 00paTHOW MaTpPHUIIbI.
Panr marpunsl. ColicTBa paHra
MaTpulbl. Beluncienue panra MaTpUIbL.

MMPAKTHUYCCKOC 3aHATHUC

2. |JluHeiHOE BEKTOPHOE HenictBus ¢ Bekropamu. JInHenHo
IPOCTPAHCTBO 3aBUCUMBIE U JINHEWHO HE3aBUCUMBIE
CUCTEMBI BEKTOPOB. PaHr cuctemsl
NPAaKTUYECKOE 3aHATHE |BEKTOPOB. ba3Kuc CHCTEMBI BEKTOPOB.
TeopeMa 0 pa3noxeHun BEKTOpa 110
6azucy. CkansipHoe IpOU3BEJIEHUE IBYX
BEKTOPOB. EBKIINI0BO POCTPAHCTBO.

I'uneprmockocts. [omynpocTpaHcTBO.
Beimykineie MHOkecTBa. Teopema o
[IEPECCUYECHHUH BBIITYKIIBIX MHOYKECTB.
IpaKTHYECKOe 3aHATHE |BBIMTYKIIBIM N-MEPHBIM MHOTOTPaHHUK.
Teopema 06 0b6acTu JOMYCTUMBIX
pELIEHUI CUCTEM JIMHENHBIX YPABHEHMIA.
Cucrembl TMHEVHBIX HEPABEHCTB.

3. |Cucrtembl TMHEWHBIX Cucrempl JIMHEHHBIX YpPaBHEHMM.
YPaBHCHHUHU. Pemenue cucreM N JIMHEWHBIX YPaBHEHUM
IMMPAKTHUYECKOC 3aHATHE o
C N HEU3BECTHBIMHU C IMIOMOIIbIO 0OPaTHOM
MaTpulbl | 1o metony Kpamepa.




UuciieHHbIE METOMBI PELICHUS CUCTEM
JIMHEUHBIX YPABHEHUMN.

Teopema Kponekepa-Kanennu. Pemenne
CHUCTEM M JIMHEWHBIX YPAaBHEHUM C N
HEN3BeCTHbIMU MeTo10M JKopraHa -
l"aycca.

Haxoxnenue 6a3ucHbIx
HEOTPULATENIbHBIX PELIECHUI cUcTEM
NPaKTHIECKOE 3aHATHE |JTMHEUHBIX ypaBHEHHI. CHCTEMBI
JIMHEHHBIX OJHOPOAHBIX YPABHECHUIA.
dyHAaaMeHTAJIbHAsl CUCTEMA PEIICHUM.

IMPAKTHYECKOC 3aHATHE

4.  |OnemeHTbI IIpssMoyrosbHas cuCTEMa KOOPAMHAT Ha
aQHAJIUTUYECKOM MPAKTHYECKOE 3aHATHE |IJIOCKOCTH. Y paBHEHHUE JTUHUH.
reOMeTpUHU YpaBHEHUE NPSIMOIA.

Kpussie BTOporo nopsiaka.
ITpeoOpa3oBaHue cucTEMbl KOOPIUHAT.
IIpuBeneHne K KAHOHMYECKOMY BULY
YPaBHEHHUH KPUBBIX BTOPOTO MOPSAKA.

CEeMMHaphl, MNPAKTUYECKUE 3aHATUS, NPAKTHKYMbl, JaOOpaTOpHbIE pPaOOTHl, KOJUIOKBUYMBI U HHBIE
AHAJIOTUYHbIE 3aHATHUS

IMMPAKTHYCCKOC 3aHATHC

**

Nuas koHTakTHas padora

[Tpu nposenennn yueOHbIX 3ausaTH CI' DY obecrieunBaeT pa3BuTHE y 00YJaIONINXCSl HABBIKOB
KOMaHJHOUH paboThl, MEXKIMYHOCTHOM KOMMYHUKAIUHM, NPUHATHUSA PpEIICHUH, JIMACPCKUX KauecTB
(BKJIFOUAs TIPU HEOOXOMMOCTH MPOBEACHNE HHTEPAKTUBHBIX JICKIIUH, TPYIIIOBBIX AUCKYCCUH, POJIEBBIX
UT'p, TPEHUHI'OB, aHAJIU3 CUTYalluil 1 HMUTALIMOHHBIX MOJIEJIeH, TpernoAaBaHue TUCHUILIMH (MOIysIe) B
dopMe KypcoB, COCTAaBIICHHBIX Ha OCHOBE pE3yJbTaTOB HAYYHBIX HCCIICAOBAHUH, MPOBOJUMBIX
OpraHu3aleil, B TOM YHUCIIE ¢ yYETOM PErnOHaIbHBIX 0COOEHHOCTEH Mo ecCHOHATBHON AEATEIbHOCTH
BBIIIYCKHUKOB U NIOTpeOHOCTEN paboToaaresei).

@opMbl U METOAbI IPOBEACHUS HMHOM KOHTAaKTHOM paboThl NpHBeIeHbl B MeToauuecKux
YKa3aHUAX 10 OCHOBHOM NMpogeccuoHanbHON 00pa30BaTeIbHON MPOrpaMMe.

4.2.2 CamocTosiTeJibHasi padoTa

Neni/n | HammeHnoBaHue TeMbl (pasaena) iMcuuIuiMeEbl [ Buja camocrosiTebHOMH padoThl ***
1 Martpuupl, onpenenuTeny - BBIMTOJIHEHHE JOMAIIHHX 3aaHUi
) - TECTUPOBAHUE
) JIuneiiHOe BEKTOPHOE MPOCTPAaHCTBO - BBIITOJIHEHHE JOMAIIHHX 3aaHHi
) - TECTUPOBAHUE
3 CucreMbl JMHEHHBIX YpaBHEHMMU - BBIIIOJIHEHHE JOMAIIHHUX 3aIaHUiH
- TCCTUPOBAHUC
4 DNEMEHTHI aHATMTUYECKON T€OMETPUN - BBIIIOJIHEHHE JOMAIIHHUX 3aIaHUH
- TCCTUPOBAHUC

*** caMOoCTOSTECIbHAS pa60Ta B CCMCCTPEC, HAIIMCAHUC KYPCOBBIX pa60T, AOKJIAA0B, BBIIIOJIHCHUE KOHTPOJIbHBIX

paboT
5. MarepuajibHO-TEXHUYECKOE U YUeOHO-MeTOoAnYecKoe odecrevyeHue 1 CHUNIUHbI

5.1 JIuteparypa:

OcHoBHasi InTepaTypa

Makapos, C.1. Beicurast Mmarematnka: MaTeMaTHYECKUM aHATU3 U JIMHEWHas anreopa : yueOHoe
nocobue / MakapoB C.11. — Mocksa : KnoPyc, 2021. — 320 c. — ISBN 978-5-406-07864-8. — URL.:
https://book.ru/book/938335

Kpemep, H. l1I.  Jluneiinas anreOpa : yueOHUK U IPAKTUKYM I By30B / mof penaxiuei H. 111
Kpemepa. — 3-e u3n., uctp. u morn. — Mocksa : M3marensctBo FOpaiit, 2020. — 422 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-08547-1. — Texkcr : anekrponssiit // IbC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/450038



JlonotHUTeILHAS JTUTEpPaTypa
Makapos, C.M. MaremaTuka uisi SKOHOMHCTOB (MaTeMaTHYECKHUU aHAIW3 M JIMHEHHas
anredpa). 3agavnuk : yaeobHoe mocoodbue / Makapos C.U., Mumieako M.B. — Mocksa : KnoPyc,

2018. — 358 c¢. —
https://book.ru/book/930056

(mms  GakayaBpoB). —

ISBN 978-5-406-06423-8. —

52 Hepeqenb JJUINECH3UOHHOI'0 leOFpaMMHOFO oﬁecneqefmﬂ
1. Microsoft Windows 10 Education / Microsoft Windows 7 / Windows Vista Business

2. Office 365 ProPlus, Microsoft Office 2019, Microsoft Office 2016 Professional Plus (Word,
Excel, Access, PowerPoint, Outlook, OneNote, Publisher) / Microsoft Office 2007 (Word, Excel,

Access, PowerPoint)

5.3 COBpeMeHHbIe I[pO(l)e(!CI/IOHaJ'[LHbIe 0a3bl AAaHHBIX, K KOTOPbLIM o0ecneynBaeTcs

JOCTYII 00y4ar0IIMXCS

1. I[Tpodeccuonanphas 6a3a nanueix «MHpopmanronnsie cuctemMbl MUHHCTEPCTBA

sKOHOMHUECKOTO0 pa3BuTHs Poccuiickoit denepanuu B cetn Murepuer» (Ilopran «OdunnanpHas

Poccusi» - http://www.gov.ru/)

2. IIpopeccuonanphas 6a3a naHHbIX «PHUHAHCOBO-APKOHOMUYECKHUE TIoKa3aTenu Poccuiickoi

Ddenepaunn» (Odunmansubiii caiit Munucrepersa punancos PO - https://www.minfin.ru/ru/)

3. Ilpodeccuonanbhas 6a3a qanubIx «OdunuanbHas ctatuctukay (OpuunanbHbI calT

deepanbHOil CITy:KObI FTOCYAapCTBEHHOM cTaTUCTUKH - http://www.gks.ru/)

5.4. UHpopManMOHHO-CIIPABOYHbIE CHCTEMbI, K KOTOPbIM 00ecne4uBaeTcsi AOCTYI

00y4yarImuxcs
1. CnpaBouHo-npaBoBas cuctema «KoncynpranT ITnroc»
2. Cnpasouno-npaBoBas cuctema «['APAHT-Makcumym»

5.5. CnenuajabHble MOMEIEHUSA

VYueOHbIe AyJUTOPpUHN IUIA IPOBCACHUS
3aHATHU JICKIIMOHHOI'O THIIA

KommuiekTsl yueHHueckoi Medenu
MynbTUMEAUNHBIN IPOEKTOP
Jocka

OKpaH

VY4eOHble ayAUTOPUH [T IPOBEACHUS
MPAKTUYECKUX 3aHATUHN (3aHATHH
CEMHHApPCKOro THIIA)

KommuiekTsl yueHHueckoi Medenu
MynbTUMEAUNHBIN IPOEKTOP

Jocka

OKpaH

KomMmbrotepsl ¢ BBIX010M B ceTh «MHTEpHET» U
ONOC CI'9Y

VY4eOHble ayIUTOPUH U1 TPYNIOBBIX U
WHJUBUIYaJIbHBIX KOHCYJIBTALIUN

KomruiexTsl yueHnueckoit Mmebenu
MyneTUMEIUNHBIN IPOEKTOP

Hocka

OkpaH

Kommbrorepsl ¢ BbIxos10M B ceTh «MHTEpHET» N
OUNOC CI'9Y

VY4eOHble ayIUTOPUH I TEKYILETO
KOHTPOJIS U IPOMEKYTOUHOM aTTECTaluU

KomriekTsl yueHnueckoit Mmedenu
MynpTUMENUNHBINA IPOEKTOP

Hocka

OkpaH

KommbroTepsl ¢ BbIxos10M B ceTh «MHTEpHET» N
ONOC CI'9Y

[TomereHus A CaMOCTOSITENLHOM pabOThI

KomriexTsl yueHnueckoi Medenu
MynbTUMEAUINHBINA IPOEKTOP
Hocka



https://book.ru/book/930056
https://www.minfin.ru/ru/

DKpaH

KOMHBIOTepr C BBIXOAOM B CE€Th ((I/IHTepHeT» n
OUOC CI'DY

KoMITIeKThI crienuain3upoBaHHON MeOemu s
XpaHeHus: 000pyI0BaHuUs

[Tomermenus A XpaHeHus: 1
npoUIAKTHIECKOTO 00CTYKUBAHUS

000pyTI0BaHUS
I[HSI IMPOBCACHUA 3aHITHU JICKOUOHHOTI'O THUIIA HCIOJIB3YIOTCHA ACMOHCTPAlMOHHOC
o0opynoBaHue M  yuyeOHO-HArjsigHble TOCOOMS B  BHUAE MPE3CHTAMOHHBIX  MAaTepHalOB,
00eCreYnBarOIINX TEMATHYECKUE WILTIOCTPAIIHH.
6. @OH/I O1IEHOYHBIX CPEACTB Mo AucuuiinHe JIuneiinas anaredpa:
6.1. KoHTpOo/IbHBbIE MEPONIPUSITHS MO TUCIHHUILIMHE
dopma KOHTPOJIS OTMeTHTH
HY/KHOE
Bua konTpoJs y
3HAKOM

«+»

OneHKa J10KJ1aJI0B -
Y CTHBIN/TIMCEMEHHBIN OTPOC -
TectupoBanue +
[IpakTrueckue 3agaun -
OneHka KOHTPOJIbHBIX padoT (11l 3a04HON

Texkyuuit KOHTPOJIb

(dhopMbI 00ydeHHST)
[IpoMexyTOouHbII KOHTPOJIb  |DK3aMeH +
IMopsinoxk mnpoBereHUss MepPONPUSTHII TeKYIIero M MNPOMEXKYTOYHOr0 KOHTPOJIs

onpeznessiercss MeTroau4ecKMMH YKa3aHUSIMU 110 OCHOBHOM npogdeccnoHaibHOl 00pa3oBaTe1bHOU
NnporpamMme BbICILIETr0 00pa30BaHNsl, yTBepP:KIeHHBIMU Y4eHbIM coBeToM ®I'AOY BO CI'DQY Nel4
ot 31.03.2021r.

6.2. [Inanupyemble pe3yabTaThl 00y4eHHsI M0 AUCUUILINHE, 00ecieYUBAaIOIINe JOCTHXKEHUe
IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsl 0 MporpaMmme
Obmenpodeccuonanbubie komnerenuuu (OIIK):

OIIK-5 - CIIOCOOHOCTBIO aHATTM3UPOBATH PE3YJIHTATHI UCCIEAOBAHUIN B KOHTEKCTE II€JIeH U 3a/1a4
CBOEH OpraHu3aluu
IInanupyemsie |IlnaHupyemble pe3yabTaThl 00y4eHHUSs 110 AUCHMUILIMHE
pe3yJIbTaThl
00y4eHus 1o
IporpaMMe
3HaTh YMeTh Braners
(MMeTh HABBIKN)
IToporossiii OIIKS531: nenmu m 3agaun  |OIIKSyl: ananusuposars |OIIKSB1: oneiTom
OpraHu3alu, METOIbI Y UHTEPIPETUPOBATH 0000111eHus, aHaTTN3a U
aHaJIM3a pe3yJIbTaToOB pE3yJIbTaThl UCCIIEI0BAHUS [aJIEKBATHOTO BOCIIPUATHS
UCCIJIEJOBaHUM B KOHTEKCTE 1IeJIel U pE3yJIbTaTOB MCCIIEN0BAHUS
3a/1a4 OpraHu3aluu IIpU pElIeHUH 3aa4
npodeccHoHaNBHOMI
JIESITEIIbHOCTH
[ToBeimennsii  |OIIKS32: ocHOBHBIE OIIKSy2: npumeHsTh OIIK5B2: HaBbIKaMu
npoOJIeMbI U IIPOIIECCHl  [OCHOBHBIE AJITOPUTMBI JMAarHOCTUPOBAHUS U aHAIN3a
OpraHu3aly, TIOAXOMAbl |AMarHOCTUPOBAHUS U po0sieM opraHu3anuu
K UX Kiaccuukauuu 1 [aHanuza npobiem B
pa3peneHuo OpraHu3au

6.3. [IacmopT OLIEHOYHBIX MATEPHAJIOB




Ne HaumeHoBaHue TeMbI KonTpoaupyembie Bua koHTpoOJIsi/UCTIOIb3yeMble
n/nm | (pasaeja) AUCHUIINHBI IVIAHUpPYeMbIe OLICHOYHbIE CPEACTBA

pe3yJbTaThl 00y4YeHust
B COOTHOIIIEHUM C

pe3yJbTaTamu Texymmii IIpoMexxyTOYHBII
00yueHus mo
nporpamme
1. OI1K531, OIIKS32, TectupoBanue Ok3aMeH

Matpuusl, onpesenurent OIIK5y1, OIIK5y?2,
OIIK581, OIIK5B2

2. JIuHeitHOE BEKTOPHOE OIIK531, OIIKS532, TectupoBanue Dk3aMeH
MIPOCTPAHCTBO OIIKS5yl1, OIIK5y2,
OIIK5B1, OIIK5B2

3 CucreMbl JIMHECHHBIX OIIK531, OIIK532, TectupoBanue Dk3aMeH
ypaBHEHUH OIIK5yl1, OIIKSy?2,
OIIK5B1, OIIK5B2

4 OnemenTsl ananmutuueckoi (OITKS531, OIIKS32, TectupoBanue Dk3aMeH
reoMeTpuu OIIKSyl, OIIKSy2,

OIIK5g1, OIIK582

6.4.0ueHoYHBbIC MAaTEePHAJIBI I TEKYIIEr0 KOHTPOJIS

IlpumepHasi TeMaTHKa JOKJIAI0B

Pa3zngen nucuumianabl | TeMbl

Bonpochl /151 YCTHOT0/IHCbMEHHOT0 ONPoOca

Pa3nes qucnuninnael  |Bonpocsl

3ana1mﬂ AJI TeCTI/IPOBaHI/Iﬂ o JUCIHUIIJIMHE IJISA OIICHKH C(l)OpMI/IpOBaHHOCTI/I KOMl'IeTeHIII/lﬁ
Pasmemensl B DMMOC CI'DV, https://Ims2.sseu.ru/course/index.php?cateqoryid=514

Eciim k 3sieMeHTaM Kakoi-1M00 CTPOKHM (cT0J0na) KBAaAPAaTHOM MATpHIbl NPHOABUTH
3JIeMEHTBbI APYroi CTPOKH (€T0/1011a) 3T MaTPUIIbI, IPEABAPUTE]IBLHO YMHOKEHHbIC HA OHO U
TO 2Ke YHCJIO A, TO:

- 3HAK €€ ONPEESIUTENS U3MEHUTCS Ha TPOTUBOIOJIOKHBIN
- €€ OIIPEEIUTENIb HE U3MEHUTCS

- €€ OIIPE/IETIUTEIb CTAHET PAaBEH HYIIIO

- €€ ONpPEeACIUTENb YBEINIUTCSA B A pa3

OOpaTHasi MaTpuna CylecTByeT M €AMHCTBEHHA TOIJa M TOJBKO TOIAAa, KOIJa HMCXOJHasi
MaTpHLA ABJIfAETCH:

- BBIPOKJICHHOU

- HEBBIPOKICHHOU

- KBaJpaTHOU

- MAaTPULIEU-CTPOKOI

Cucrema BeKTOPOB Ha3bIBAeTCsl JIMHEHHO He3aBUCUMOI, ecJIM:




- UX JUHeWHas koMOuHaius pasHa 0 TOJBKO TOT/A, KOT/1a Bce KO UIIMEHTHI paBHbI

0
- UX nuHeHHas komOuHaius pasHa 0, koraa Bece ko3 dunmeHTs paBHb 0

- UX IuHelHas komOuHaius paBHa 0, korna XoTst 061 oquH 13 K03 uireHToB paeH

- UX JUHEeHHas koMOuHaius paBHa 0, Koraa XoTs Obl 0IMH 13 KOG GUIIMEHTOB HEe paBeH 0

Pa3mepHOCTBIO JIMHEHHOT0 MPOCTPAHCTBA HA3BIBAKOT
- MUHUMAaJIbHOE YHCIIO CO/AEPIKALIUXCS B HEM JIMHEHHO HE3aBUCUMBIX BEKTOPOB
- MAKCUMAJIbHOE YHCIIO COJIEPXKAIIUXCS B HEM JIMHEHHO HE3aBUCUMBIX BEKTOPOB
- MAKCUMAJIbHOE YHCIIO COJEPKAIIMXCS B HEM JIMHEHHO 3aBUCHUMBIX BEKTOPOB
- MUHUMAJIbBHOC YHCJIO COACPIKAIINXCS B HEM JIMHENHO 3aBUCHUMBIX BCKTOPOB

Panrom cucreMbl BEKTOPOB Ha3bIBAKOT
- MAaKCHUMAaJIbHOE YHCJIO JTMHEHHO 3aBUCHUMBIX BCKTOPOB

- MAaKCUMaJbHOE YHCJIO JUHEHHO HE3aBUCHMBIX BCKTOPOB
- MaKCUMAJIbHOC YUCJIO BCKTOPOB CHUCTCMbI
- MUHUMAJILHOE YMCJIO JUHEMHO HE3aBUCHUMBIX BCKTOPOB

Yka:kuTe HeBePHbIii OTBET: PAHI CUCTEMbI BEKTOPOB He H3MEHUTCS, eCJIH
- 100aBUTh WM OTOPOCUTH HYJEBOU BEKTOP

-100aBUTH UM OTOPOCUTD JTHOOO0H BEKTOP
- U3 JIByX PaBHBIX BEKTOPOB OJJUH OTOPOCHUTH
- OTOPOCUTDH BEKTOP, SBIISIOIIMICS JIMHEMHOW KOMOMHAIIUEH OCTAIBHBIX BEKTOPOB

C nomombio popmya Kpamepa MokHO pelIMTh TAKyl0 CHCTEMY JIMHEHHBIX YpPaBHEHUI, y
KOTOPOIi:
- YUCIIO YPaBHEHHH paBHO YUCITYy HEM3BECTHBIX M ONPEEIUTEIh CUCTEMbI He paBeH (
- YUCIIO YPaBHEHHM OOJbIIIEe YHCIIa HEU3BECTHBIX
- YUCJIO YPAaBHEHU MEHBIIIE YK CIIa HEU3BECTHBIX
- MaTpuIa Ko3(h(GUIIHEHTOB MPU HEM3BECTHBIX SBISIETCS HEBBIPOXKICHHOM

Cucrema JHUHEHHBIX HEOAHOPOAHBIX ypaBHEHI/Iﬁ COBMECTHA TOraa M TOJbKO TOraa, Kkoraa:
- paHT MaTpHUlibl CUCTCMBI paBCH YUCITY HCU3BCCTHBIX

- PaHT MaTpPHULbl CUCTEMBI OOJIbILIE paHTa PACIIMPEHHON MAaTPUIIBI 3TOM CUCTEMBI
- PaHT MaTpPHULbl CUCTEMbI MEHbIIIE PaHTa PACIIMPEHHON MaTPHUIBI TON CUCTEMBbI
- PaHT MaTpPHULbl CUCTEMBI PABEH PAHTY PAaCIIMPEHHON MaTPHUIIbl 3TOM CUCTEMBI

OnopHoe penieHue cUCTeMbI JTHHEHHBIX YPABHEHUH 3TO:

- HCOTpULATCIIbHOC PCUHICHUC
- HCOTpULIATCIILHOC OasucHoe peHICHUC

- Oa3uCcHOe pelieHue
- mo0oe peleHrne CUCTEMBI

IKCUEHTPUCUTET IJLIMIICA & !

e>1
,e=0
O<exl

,e<0



ACHMITOTHI TUNIEeP00JIbI HMEIOT YPABHEHUSI:

- a

§+X:1
_,a b
_y =+abx

Ecau A — HeBbIpOKAeHHAs: MaTpula u Al — ee oOpaTHas MaTpuua, To npoussegenne AA™*
paBHO
-0
-1
-det(A)
-det(a)

JIBe cucTeMbl ypaBHEeHHI HA3bIBAIOTCH PABHOCHIbHBIMH, €CJIN:
- OHU UMEIOT OJJHO U TO K€ MHOKECTBO PELIEHUM
- OHU UMEIOT pa3Hble MHOXKECTBA PELLIEHUI
- MaTpUIBl K03()(PHUIIMEHTOB TPU HEN3BECTHBIX STHX CHCTEM PaBHBI MEKIY COOOM
- CBOOO/IHBIE YJIEHBI CUCTEM PaBHBI MEXKIY COOOM

C noMompb0 00paTHO MAaTPUIBI MOKHO PEeIINTh TAKYI0 CHCTEMY JHHEHHBIX YPAaBHECHHMH, Y
KOTOpOIii:
- YUCJIO YPaBHEHHMI MEHBIIE YNCIIa HEU3BECTHBIX
- YUCJIO YpaBHEHHH OOJIbIIIe YHCIIa HEU3BECTHBIX
- cBOOO/IHBIE YJIEHBl YpaBHEHUN paBHbI ()
- MaTpuiia Kod()PUIIMEHTOB IPU HEU3BECTHBIX SIBJISIETCS] HEBBIPOKACHHOM

Ykaxure HeBepHOe YTBEp:KIeHHe: CHCTeMa U3 «M» JHHEHHBbIX YpaBHEHHMH ¢ «N»
HEH3BECTHBIMH MOKET HMETh
- OJIHO pelIeHue
- IBA PEUICHUS
- OECKOHEUYHOE MHOXECTBO pEIIeHHI
- HM OJJHOT'O peIIEHUs
Cucremy U3 M JIMHEHHBIX YPABHEHUH ¢ N HEM3BECTHBIMM, I1le M # N MOKHO PEelINTh:
- mo ¢popmynam Kpamepa
- C TIOMOTIIbIO 0OPATHOM MaTPHIIBI
- metogoMm ['aycca
- BCEMH YKa3aHHBIMHU CIIOCOOaMHU

YKkaxute HeBepHOE YTBeP KAeHHEe: YHCJI0 ONOPHBIX PellleHNH CHCTEeMbI JIUHEHHbIX YPaBHEeHU
MO2KeT ObITh:
- PaBHO YHCITy Oa3UCHBIX PEIICHUI
- MEHBIIIEe yncia 0a3UCHBIX PEIICHUI
- OoutbIIIe YnCa 0a3MCHBIX PEIICHUIA



- PaBHO HYIIIO

AXx+By+Cz+D=0 A=0

Eciin B ypaBHeHHH IIOCKOCTH
OCH:

_0X
oY
.0z

-HU OJHOU U3 OceH

AX+By+Cz+D=0 B=0

Ecau B YPABHEHUHU IINIOCKOCTH
oCH:

_0X
oY
.0z

-HUA OJHOU U3 Ocel

X 2 y 2 B 1
@ b
YpaBHeHnmne 3aJaerT:
-mmapaboiy
-runepooIy
-3JIJINIIC
-PAMYO

DKCIEHTPUCHTET TUNEePOobI & :
e>1

.e=0
O<exl

,e<0

Ecan 3xcuentpucurer sammnca € =0, 1o summnce odpamaercs B:
-OKpY>KHOCTh
-TOUKY
-0TPE30K
-runepooy

Ecau 3xcuenTpucurer Jjumunca € = 1, 10 smmmme odpamiaercs B:
-TOYKY
-0TpE30K
-TAnepooITy
-OKpPY>KHOCTb

I'eomeTpuueckoe MeCTO TOYEK IUIOCKOCTH, PABHOYIAJEHHBIX

Ha3bIBaACTCHA
-OKpPY>KHOCTHIO
-3JUTATICOM

,» TO IJIOCKOCTH MapaJiie/JibHa

,» TO IIJIOCKOCTH MIapaJjijie/;ibHa

OT OJIHOM W TOM Ke TOYKH,



-TUATIepOOIIOi
-mapaboJion

6.5. OneHOYHBbIE MATEPHAJBI A1 MPOMEKYTOYHOI aTTecTalluu

DoH/1 BOIPOCOB /1JIs1 NPOBe/IeHUs] POMEKYTOUYHOT0 KOHTPOJIsl B (popme IKk3aMeHa
Paznesa nucnuminnsl |Bonpocskl
1. Matpuusl. Onepanuu HaJ MaTpulaMu
2. Onpenenurenu. x cBoiicTBa
3. MuHOpHI U anredpandeckue JOMOTHEHUS
4. ObpatHas Marpunia. ETMHCTBEHHOCTh
5. Ob6patHas marpuna. CyiiecTBOBaHUE
6. DileMeHTapHbIe PeoOpa3zoBaHus Hal MaTpulleil. Bropoi cnoco6
HAXOXKJICHUSI 00pPaTHOW MaTPHIIbI
7. Panr matpuubl
8. CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUCHUSI MATPHIIBI

Marpursl,
OIIpEeACIUTENHN

JInHeitHOEe BEKTOPHOE 9. JIuneliHoe BEKTOPHOE N-MEPHOE MPOCTPAHCTBO.
IPOCTPAHCTBO 10. CxansipHoe Mpou3BeIcHUE. YTOI MEXITY BEKTOpaMHU

11. YcnoBue KOJIIMHEAPHOCTH U OPTOrOHAJILHOCTH BEKTOPOB
12. Cuctembl BEKTOPOB.

13. Panr u 6a3uc cuctemMbl BEKTOPOB U BCETO MPOCTPAHCTBA
14. OproroHajibHbIE CUCTEMBI BEKTOPOB

CucreMbl JMHEHHBIX 15. Cucrembl TMHEWHBIX ypaBHEHUN
ypaBHeHMit 16. CoBMECTHOCTh HEOJHOPOIHON CUCTEMBI

17. Pemenue cucrtem merogom Kpamepa u ¢ momoiibio oOpaTHOi
MaTpHIIbL.

18. HaxosxaeHune pemieHuii oo1eit cucTeMbl ypaBHEHHN

19. Meron I'aycca. HaxoxneHue onopHbIX peleHUM

20. CoBMECTHOCTb OJTHOPO/IHOM CHCTEMBbI

21. Cucrembl OIHOPOAHBIX YpaBHEHUH. CBONCTBA PELICHUH,
COBMECTHOCTb.

22. CucteMbl OTHOPOAHBIX YpaBHeHUN. OO11Iee pereHne CUCTEM

DNeMEeHThI 23. PaccTosiHME MEXy IBYyMS TOUKaMHU, JI€JICHUE OTPE3Ka B JaHHOM
AHATUTUYECKOM OTHOIICHNHA

24. Tlpsimast nuHMA Ha 1iockocTu. OO11ee ypaBHEHHE, YypaBHEHHE C
YII0BBIM KO3 PUIIUEHTOM

25. YpaBHEHHUE NPSIMOM, IPOXOAAIIEN Yepe3 JaHHYIO TOUKY B
JTAHHOM HaIlpaBJICHUU

26. YpaBHeHUS NPSAMOH, IPOXOIAILEH uepes B JaHHbIE TOUKU U B
OTpEe3Kax Ha OCX.

27. Yron Mexay IByMs IPSIMBIMU. Y CJIOBUS NapajlIEIbHOCTH U
NEePIEeHIUKYISIPHOCTH IPSIMBIX

28. Diwric.

29. OKpyXHOCTb

30. l'unepOona.

31. I1apabomna.

32. [IpeobpazoBaHue NPSIMOYTOJIbHONW CHCTEMBI KOOPAUHAT

TEOMETPHUH

6.6. llkaapl 1 KPpUTEPHH OLIEHUBAHUSA MO opMaM TeKYLIero KOHTPOJIS H MPOMEKYTOUYHOMH
arrecTauuu
Ikana u KpUTEPUH OLCHUBAHUS



Ouenka Kputepun oueHuBaHMs 151 MEPONIPUATHIA KOHTPOJIS €
NpuMeHeHHeM 4-xX 0aJ11bHON CHCTeMbI

«OTJMYHO» OI1K531, OIIK532, OIIKSyl, OIIKSy2, OIIK581, OIIKS5B2

«XOPOUIO» OI1KS531, OIIKS32, OIIKSyl, OIIKSB1

«ynoBiaersopureabno» |OIIKS531, OIIKSyl, OIIKSB1

«HEeYJT0BJIETBOPUTEIbHO» |Pe3ynbraTel 00yueHus He chopMUPOBAHbI HA TOPOTOBOM YPOBHE




