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Coaep:xanue (pabovasi nporpamMma)

Mecto nucuunianHbl B ctpykrype Ol

[Tnanupyemsble pe3yabTaThl 00y4eHUs 110 TUCHMILIMHE, 00eCIIeYHBAIOIINE JOCTHKEHUE
IUTAHUPYEMBIX PE3YJIbTaTOB O0YUYSHHS O IIPOrpamMMe

O0BeM u BUIBI YIeOHOU PabOThI
Coneprkanue TUCIUILTAHBI
MartepruanbHO-TEXHHYECKOE U YIeOHO-METOINICCKOE 00ECIICUCHHIE TUCITUTILTNHBI

®DOoH/T OIIEHOYHBIX CPEJICTB IO AUCIUILUIMHE

Crp.



[lenpt0o  w3ydeHHWs] JUCHMIUIMHBI  sBIseTcs  (OPMHUPOBAHME  PE3yJIbTaTOB  OOyYeHHS,
o0ecrneunBaoIIUX JOCTHKEHNE TUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTrpaMMBbl.

1. MecTo nucuuminebl B cTpykrype OIl

Jucuunnuna Jlunelinas anre6pa BXOAUT B 4acThb, hopMupyemas ydacTHUKaMHU 00pa30BaTeNIbHBIX
OTHOIICHUH (IMCIMILINHA 10 BBIOOPY) O10ka b1./lucuunamnel (Moxymnm)

[TpenmecTByronye IUCHUILUIMHBL IO CBS3AM KoMIeTeHUM: KOHCYJIbTalMOHHBIA IPOEKT,
busnec-nemorpadus

[Tocnenyromue AUCUMIUIMHBL MO CBs3sAM KoMmnereHuuil: [Iporpammuble  cpenctBa Ou3HEcC-
AQHATUTUKA, DKOHOMHMYECKHH aHadM3 B CTATHCTUYECKUX HCCIENOBaHMAX, MojenupoBanue OuzHec-
nporeccoB, MeToapl ontumuzanuu OusHec-npoueccoB, OcHOBbI OusHec-pa3Benku, OCHOBBI OH3HEC
-CTaTUCTUKU

2. Ilnanupyembie pe3yabTaTbl 00yUeHHUs] MO JUCHUILIUHE, 00eceYnBalONIe JOCTHKEHHEe
IUIAHMPYEMbIX Pe3yJIbTATOB 00yUeHHs M0 mMporpamMme

Wzyuenne nucuurinabl JIuHelHas anreOpa B oOpa3oBaTeibHONM MporpaMMme HalpaBlIeHO Ha
(hopMUpOBaHHE Y 00YIAOIIMXCS CICTYIOIINX KOMITCTCHIINN:

Ipodeccnonanbunie komnerenuun (IK):
[1K-3 - CiocoGeH orieHnBaTh OM3HEC-BO3ZMOKHOCTD PEAM3alNU PEIICHUS C TOYKU 3PCHUS BBIOPAaHHBIX
I[EJIEBBIX MOKa3aTelNel ¢ MpUMeHeHHeM HH()OPMAalMOHHBIX TEXHOJIOTUI

[Tnanupyems! [[InanupyeMblie pe3yJbTaThl 00y4YeHHs 10 JUCIUTLIMHE
¢ Pe3yJIbTaThI
o0y4eHus 110

MporpaMme
ITK-3 ITK-3.1: 3Hats: ITK-3.2: YmeTs: I1K-3.3: Bragers (MMeTh
HAaBBIKH):
METOJIOJIOTHIO aHATH3a OCYIIECTBIISITH BHIOOD COBPEMEHHBIMU
COIMATTLHO- YKOHOMUYECKUX |[HHCTPYMEHTATBHBIX CPEJICTB |IPOrPaMMHBIMH CPEJICTBAMU
MPOIIECCOB U SIBIICHUH; IUTst 00paboTKH U IpYTUMU
COBpPEMEHHBIC ITPOTPAMMHBIC|IKOHOMHUYECKUX JIAHHBIX B |MH(POPMAITUOHHBIMHU
cpencTtBa cOopa, aHallM3a U |COOTBETCTBUU C TEXHOJIOTUSIMU JIJISl PEIICHUS
XpaHeHus: nHpopMaluu; IIOCTaBJICHHOM 3a7a4ei, AHAJIUTUYECKUX 3a]ad,
MOCNe0BaTEIHHOCTh AHAIM3UPOBATH PE3YyNbTaThl |HaBBIKAMH (DOPMYITHPOBKU U
TPUHSITHS PEIICHUN pacueToB C IMOMOIIBIO 000CHOBaHHS MTPEIOKEHUI
CHEIHAIM3UPOBAHHBIX 0 MIPUHATHIO U

KOMITBIOTCPHBIX TeXHOJ'IOFI/If/'I; COBCPHICHCTBOBAHUIO
000CHOBBIBATh BHIOOP TOTO  |yNpaBIEHYECKUX PEIICHHH
HJIM UHOT'O BapHuaHTa
YIIPABJIEHYECKOI'0 PELIEHUs
Ha OCHOBE BCECTOPOHHEHN
KPUTHYECKOU OLIEHKH

[1K-4 - CiocobeH onpeaesnaTh CBSI31 U 3aBUCHMOCTH MEX]Ty dJIeMeHTaMu HH(opMaIuy Ou3Hec- aHaln3a,
MPOBOAUTH OIEHKY A (HEKTUBHOCTH PEUICHHS C TOUKH 3PEHHUSI BEIOPAHHBIX KPUTEPHEB C YUETOM
MHWHUMU3AIIUN PUCKOB

[Tnanupyems! [[Inannpyemblie pe3yJabTaThl 00y4YeHHs 10 JUCIUTLIMHE
€ Pe3yJIbTaThI
o0Oy4eHus 1o

IporpaMme
[1IK-4 [1K-4.1: 35ars: [1K-4.2: Y™meTsb: [1K-4.3: Bnagets (MMETh
HAaBBIKH):
OCHOBBI OpraHU3aIuN OTIPENIETISATh CBSI3U U HaBBIKaMH cOopa, 00padoTKH
6H3H€C-aHaJII/IBa; METOAbI 3aBUCUMOCTH MCXKIY U a”HaJIn3a JaHHBIX,
cOopa, aHayM3a, aneMeHTaMu HHQOpPMAIUU  |[HEOOXOIUMBIX ISl PEIICHUS
CUCTCMATU3alluN, XPAHCHUA 6I/I3H€C- dHaJIn3a, OICHUBATH |IIOCTABJICHHBIX




U TIO/IJICPYKAHUS B OM3HeC-BO3MOXKHOCTh yIpaBJICHYECKHUX 3a/1a4, C
aKTyaJIbHOM COCTOSTHUH peanu3aly pereHus ¢ UCTIOJIb30BaHUEM
nHpopmanuu Gu3Hec- TOYKH 3PCHHUS BBIOPAHHBIX  (COBPEMEHHOTO

aHaM3a; UICTOYHUKHU U IEJIEBBIX TIOKA3aTeNeH; MHCTPYMEHTAPHS U
METO/BI cOopa, 00padOTKH U |IIPUMEHSITh COBPEMECHHBIC  |UHTEIUICKTYaJIbHBIX
aHaJIM3a JaHHBIX C UH(POPMALMOHHbIE MH(POPMAIIMOHHO-
UCTIOJIb30BaHUEM TEXHOJIOTUH AHATTUTHYECKUX CHCTEM
UHTEJUICKTYaJIbHBIX

nH(pOpMaIMOHHO-

AHAJTMTHYECKUX CHCTEM

3. O0beM U BUABI Y4eOHOH padoThI

Y4eOHBIM IIJIAHOM MPETyCMATPUBAIOTCS CICAYIONIUE BUIbI YIeOHOW pabOThI MO JUCIUTIIINHE:

Ounas ¢opma 00yueHust

Bujbl yueoHoii padoThl Beero wac/ 3.¢.
CeM 6
KonrakTHas paboTa, B TOM YHUCIIE: 36.15/1
3aHsATHS TEKIMOHHOTO THIA 18/0.5
Jlaboparoprbie paboThI (71a00paTOPHEII MPAKTUKYM ) 18/0.5
WupuBuayanpHas koHTaktHas padota (MKP) 0.15/0
CamocrosiTenpHas padoTa: 53.85/1.5
[TpomexkyTouHast aTTecTanus 18/0.5
Bun npomeXyTo4HON aTTeCTaluu:
3auer 3au
O6m1ast TpynoeMKocTh (00beM yacTu 00pa3oBaTeIbHON
nporpamMmsl): Yacel 108
3adeTHbIC €AMHUIIBI 3

4. Conepsxkanue QU CHUNTHHBI

4.1. Pazoenvl, memovl OUCUUNTUHDBL U 6UObL 3AHAMUIL:
Temaruueckuil TIaH TUCHUIUTMHEL JInHelHas anreOpa mpecTaBieH B TaOIUIIe.

Pa3nesbl, TeMBbI AMCHUILVIMHBI X BUAbI 3AHATHI
Ounas ¢opma 00yueHust

KonTakTHas padora = Ilinanupyembie
3anaTus ‘:“ pe3yabTarbl
CEMHUHAPCKOro é = Oﬁyqeﬂﬂﬂ B
Ne i/ HanMeHOBaHHe TeMbI = THIA o | e E é COOTHOLICHHH ¢
2 (pa3nena) MMCUMILIMHBL | 2 E g E E < S | pesyibTaTamu
= g S § 00yueHHs 1o
k= g 8 o0pa3oBaTe/IbHOM
nporpamMme
Martpuisl 1 onpeneauTent [IK-3.1, T[IK-3.2, IIK
1 8 8 27 |-3.3,IIK-4.1, T1K-
4.2, TIK-4.3
CucreMbl TUHESHHBIX IIK-3.1, I1K-3.2, IIK
anreOpanvecKnx -3.3, [IK-4.1, TIK-
2. ypasHeHi 10 10 26,85 42, TIK-4.3
Kontponb 18
Htoro 18 | 18 015 [53.85

4.2 Cooepicanue pazoenos u mem




4.2.1 KonTakTHasi padora
TemaTnka 3aHATHI JeKIITHOHHOI0 THIIA

Neni/n

HanMmeHOBaHHE TEMBI
(pa3nesia) QM CHUIINHbBI

Bun zanarus
JEeKIHOHHOI0
THHA*

TemaTnka 3aHITHSA JEKIHOHHOI0 THIIA

Marpurisl 1
OIIPEIEITUTENN

JCKIHUA

OcHoBbI JIMHEIHOM ajreOpbl. BekTOpHOE
MPOCTPAHCTBO. BEKTOPBI U UX CBOMCTBA.
Onepanuu HaJ BekTopamu. CKagpHOe
IIPOU3BEICHUE BEKTOPOB. JIMHENHas
3aBHCHUMOCTb BEKTOPOB, 0a3HC U paHr
CUCTEMBI BEKTOPOB. Pa3noxeHue BeKTopa 1o
Oasucy.

JCKIHUA

Marpuusl. JIuHeiiHble onepanuu Haj
MaTpunaMu. TpaHCIIOHMpOBaHME U
npousBenenrne Matpuil. CoOCTBEHHBIE
3HA4YEHUs1 U COOCTBEHHbBIE BEKTOPHI MAaTPULI.
Panr marpuisl. [londarue oOparHoi
MaTpPHLIBL.

JCKIHUA

Omnpeneanrenu. Onepauuu Haj
onpenenutensiMiu. OCHOBHBIE CBOICTBa
onpezaenuTeneid. MUHOPBI U anredpanyeckue
JIOTIOJIHEHUSL. PaHT MaTpHIIbl U CUCTEMBI
BEKTOPOB.

JICKOUSA

Pemenne 3aga4 MuHeiiHoOM ajaredpsl B
MS Excel.

CucreMbl TUHEHHBIX
anredpanvdecKux
ypaBHEHUH

JICKIOUA

Cucrembl aaredpanyecKnx JHHeHHbIX
ypaBHenmii. O01uit BUa 1 CBOMCTBA
cucTembl ypaBHeHUI. MaTtpuuHnas ¢popma
CHUCTEMBI YPAaBHEHHUI.

JCKIHUA

Pemenus 3a1a4 JinHeiiHoO# airedopol u ee
npuaoKeHusi. MeToabl pemieHus cCucTeM
JIMHEHHBIX ajiredpanvyecKux ypaBHeHHU.
Merton oOpatHoi MaTpuIsl. MeTo
Kpamepa. Meton I"aycca.

JICKI U

OnHopoaHbIe CUCTEMbI JIMHEHHbIX
aqredpanyecKnux ypapHeHuil. Pemenue
CHCTEMBI OJTHOPOJHBIX YPABHEHUM.
@DyH1aMeHTalIbHAsL CUCTEMA PELICHUMN.
XapaKkTepUCTHYECKOE YPABHEHUE.

JICKI U

IIpuMeHeHne 371eMEHTOB JTHHEHHON
ajredpbl B IKOHOMHUKe. Moienb
JleoHThEBA.

JIEKIUS

ITakeTsl NPUKJIAAHBIX POTPAMM IS
pelIeHust 3a/1a4 JMHEHHOH ajaredpbl:
Maxima, Maple V.

*IeKIMU U MHbIE ydyeOHbIe 3aHATHUs, NPEAYCMATPHUBAIOLIUE MPEUMYILECTBEHHYIO Iepenady y4eOHOM
UHPOPMALIUK TIEJarOrTMYeCKUMU pPa0OTHUKAMHM OpraHM3aluu WM (WIM) JHMIAMH, T[PHBIEKAEMBIMU
OpraHu3ainyel K peaau3anuy 00pa30BaTEeNIbHBIX MPOrPaMM Ha UHBIX YCIOBHSX, 00ydarOIIMMCs
TemaTnKka 3aHATHH CEMHHAPCKOI0 THIIA

Nent/mm HaumeHoBaHue TeMbI Buna 3ansitus TeMaTuka 3aHATHSA CEMUHAPCKOI0
B (pa3nesa) AMCHUIIMHBI | CEMHMHAPCKOI0 THIA® ¥ THIA
1. Marputsl u BexkTopHoe npocTpancTBo. BekTopsl

nabopaTopHble paboThI

M UX cBorcTBa. Onepanuy Haj




ONPEAECTUTENN BekTOpaMu. CKaJIsIpHOE MPOU3BEICHUE
BEKTOPOB. JIMHEHAs 3aBUCHUMOCTh
BEKTOPOB, 0a3UC M paHT CUCTEMBI
BEKTOpOB. Pa3yioxenue BekTopa 1o
Oasucy.

Marpuusl. JInHeiiHbIe Onepanuu Hal
MaTpuiamu. TpaHCIOHUpPOBaHUE U
npousBeieHne Matpuil. CoOCTBEHHBIC
3HAYEHUS 1 COOCTBEHHBIE BEKTOPBI
Marpull. PaHr MaTpuLbl.
Omnpezenenne 00OpaTHONW MaTPHIIBI.

nabopaTopHbIC PabOTHI

Omnpeneaurenn. Onepanuu Haz
OTIpeNIeUTESIMUA. MUHOPBI U
anredpanveckue TOomoaHeHus. Panr
MaTPHIIbl ¥ CUCTEMbI BEKTOPOB.

nabopaTopHbIE PAOOTHI

Pemenue 3a5a4 IuHeiiHOM anredpsbl
nabopaTopHbIe pabOThI

B MS Excel.
2. CucTtembl TUHEHHBIX Cucrembl ajiredpanyeckKux
anre6panuecKux JIMHeHHBIX ypaBHeHHid. O0muii BUI

nabopaTtopHbie pabOThI (M CBOMCTBA CUCTEMbI YPABHEHHIA.
MatpuyHas popMa CHCTEMBI
YpaBHEHUH.

ypaBHEHUI

Metoabl pelieHHsI CHCTEM
JIMHEHHBIX aJIredpanveckux
nabopaTopHble paOoThl [ypaBHeHMi. MeToa oOpaTHOM
matpuubl. Meton Kpamepa. Meron
l"aycca.

OaHopoaHbIe CHCTEMBI JTHHEHHBIX
aJredpanyecKux ypaBHeHMH.
Pemenue cucreMpl OTHOPOIHBIX
ypaBHeHUH. DyHAaMEHTAIbHAS
CUCTEMA PEILECHUM.
XapakTeprUCTUUYECKOE YpaBHEHUE.

nabopaTopHble paboThI

IIpumeHeHune 3JIeMEHTOB JIMHEHHOM
nabopatopHbie paboTHI (ajredpbl B 3koHOMHUKe. Moenb
JleoHTnEBA.

IMakeThbl NPUKJIATHBIX IPOrPpaMM
nabopaTopHble pabOTHI (1JIs1 peleHust 3a1a4 JUHEHHOo
aaredpel: Maxima, Maple V.

** ceMHMHAaphl, MPAKTUYECKUE 3aHATHS, MPAKTUKYMbI, TaOOpaTOpHbIE pabOThl, KOJJIOKBUYMBI U WHBIE
AQHAJIOTUYHBIE 3aHATHS
HNuasi konTakTHasi padora

[Ipu nposenennn yuebusix 3anatuil CI'OY obOecneunBaer pa3BuTHE y 00y4arOUIMXCcs HABBIKOB
KOMaHJTHOWH palOoThl, MEXJINYHOCTHOM KOMMYHMKAIIUM, HPUHATHS PELICHUH, JUIEPCKUX KauecTB
(BKJTIOYAst MPU HEOOXOAMMOCTH MPOBEICHNE HHTEPAKTUBHBIX JIEKIUH, TPYIIIOBBIX AUCKYCCHUH, POJIEBBIX
UTp, TPEHUHTOB, aHAJIU3 CUTYAllMi U UIMUTAIIMOHHBIX MOJIENIEH, PernoAaBaHue TUCIMILINH (MOIynel) B
(GopMe KypcoB, COCTaBICHHBIX Ha OCHOBE pE3yJIbTaTOB HAy4YHBIX HCCIEAOBAaHHUM, MPOBOIUMBIX
OpraHu3aiyeil, B TOM YHCJIE C yU€TOM PEerHOHAIBHBIX 0COOCHHOCTEH MPO(hecCHOHATBbHON 1eATEIbHOCTH
BBITTYCKHUKOB M TIOTPEOHOCTEH paboToaaTeNei).

@®opMbl U METOJBI TPOBENEHUS WHOW KOHTAKTHOW pabOThl MpHUBEAECHBI B MeETOIMYECKUX
YKa3aHUSAX TI0 OCHOBHOM NpodeccroHanbHOi 00pa30BaTeIbHON TporpaMmme.




4.2.2 CamocTosiTe/ibHasi padoTa

Nen/m Haumerosanue rembl (pasje:a) Bua camocrositeibHOI padoThl ***
AUCHUILTHHBI
Marputibl 1 orpeaeIuTenn - IOJArOTOBKA JI0KJIaja
1. - IOJrOTOBKA 3JIEKTPOHHOM Mpe3eHTaIluu
- BBITIOJIHEHUE JIOMAIIHUX 3aJJaHUi
CucreMbl TUHEHHBIX anreOpanyecKux - IOATOTOBKA JI0KJIa/1a
2. ypaBHEHHiA - IOAATOTOBKA 3JICKTPOHHOM Mpe3eHTAINH
- BBINOJIHEHUE JOMAIIHUX 33JIaHUN

*** camocTosiTeNbHAs paboTa B CEMECTpe, HamHMCaHUe KypCOBBIX paboT, JOKJIAIO0B, BBITOJHEHHE
KOHTPOJIBHBIX PaboT

5. MatepuajibHO-TEXHUYECKOE U Y4eOHO-MeToAnuYecKoe obecnevyeHue TUCUMITHHbI
5.1 JIuteparypa:

OcHoOBHas1 JIUTEpPaTypa
1. Tarapuukos, O. B. Jlunelinas anreOpa : y4eOHUK M PAKTUKYM JIJIs IPUKJIaaHOTO Oakanaspuara / O. B.

Tartapuukos, A. C. Uyiiko, B. I'. lllepmHes ; mox obmieit pemakuueir O. B. TatapaukoBa. — Mocksa :
WznatensctBo FOpaiit, 2023. — 334 ¢. — (Bricmee oopa3opanue). — ISBN 978-5-9916-3568-4. — Tekcr
: anekTpoHHkI // O6pazoBarenbHas matdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/535255

2. Makapos C. Briciias MmaTeMaTka: MaTeMaTHYCCKUI aHAIM3 U JIMHEIHas anreOpa : yueOHoe mocobue /
Maxkapo C., UI. — Mocksa : KuoPyc, 2023. — 320 ¢. — ISBN 978-5-406-11035-5. — URL.:
https://book.ru/book/947276

JlonoIHUTEeIbHAS JTUTEpPaTypa
1. Manyrun, B. A. Jluneitnas anreOpa I SKOHOMHUCTOB. Y4eOHUK, MPAKTHKYM M COOPHUK 3a1ad : Jyis

By30B / B. A. Manyrun, f. A. Pomunna. — MockBa : M3natensctso FOpaiit, 2024. — 478 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-02976-5. — Tekcr : anexkrpoHHbIi / OOpa3oBaTensHas miardopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/536498

Jluteparypa 1Jisi CaMOCTOSTEILHOTO U3y4eHUsI

1. Tarapuukos, O. B. JIuneiinas anredpa: yueOHUK U MPAKTUKYM IS IPHUKIIAJIHOTO OakamaBpuata /
O. B. Tarapuukos, A. C. Uyiiko, B. I'. Illepmnes ; moxg obuieii penakiuei O. B. TarapaukoBa. —
Mocksa : M3marensctBo [Opaiit, 2021. — 334 c.— (bakanaBp. IlpukiagHoii Kypc). —
ISBN 978-5-9916-3568-4. — URL : https://urait.ru/bcode/482664

2. Tarapaukos, O. B. Jluneitnas anreOpa u JMHEHHOe mporpaMMmupoBanue. [IpakThkyM : ydeOHOe
mocobme st By3oB/ JL.I. buprokoBa, P.B.CarutoB; mox oOmeit penaxiueit
O. B. TarapaukoBa. — Mocksa : M3pmarensctBo  IOpaiit, 2021.— 53 c.— (Bsicmee
obpazoBanue). — ISBN 978-5-9916-9800-9. — URL : https://urait.ru/bcode/471976

3. Marematuka st 5KOHOMHUCTOB. [IpakTrky™m : yaeOHOe ocobue st By30B / O. B. TaTapHuKOB [1
ap.] ; mox obuieit penakuueit O. B. TarapuukoBa. — MockBa : M3narensctBo FOpaiit, 2021. —
285c¢c. — (Beicmiee oOpasoBaHue). — ISBN 978-5-9916-8868-0. — URL
https://urait.ru/bcode/469184

4, MareMaruka JIjisi SKOHOMHUCTOB : yueOHUK 1 By30B/ O. B. TatapaukoB [u nap.] ; moa oOriei
penakiueit O. B. TatapuukoBa. — Mocksa : 3natensctBo FOpaiit, 2021. — 593 ¢. — (Bsicmiee
obpazoBanme). — ISBN 978-5-534-14844-2. — URL : https://urait.ru/bcode/482665

5. Jluneiinas anreOpa: YuebHoe mocobue / b.M. Pynweik. - M.: HUIl Uudpa-M, 2013. - 318 c. —
Pexxum mocTyma: www.znanium.com

6. Jluneitnas anreOpa: Teopus U MPHUKIAAHBIE acieKThl: YueOHnoe mocodue / I'.C. IlleB1oB. - 2-¢ u3s.,
ucrp. u gom. - M.: Maructp: UHOPA-M, 2010. - 528 c. — Pexxum goctyna: www.znanium.com

7. Wnbun, B. A. Jluneiinas anreOpa [DnekTpoHHslii pecypce] : YueO. s By3os / B. A. Uneun, 2. T


https://urait.ru/bcode/535255
https://book.ru/book/947276
https://urait.ru/bcode/536498
https://urait.ru/bcode/482664
https://urait.ru/bcode/471976
https://urait.ru/bcode/469184
https://urait.ru/bcode/482665

[Mo3usik; mon pen. B. A. Unbuna. - 6-¢ uzn., crep. - M. : ®USMATIINUT, 2010. - 280 c. - Pexum
JA0CTyma: WWW.znanium.com

8. Kpacc M.C., UynpsiHoB B.II. OcCHOBBI MareMaTUKH M €€ MPHIOKEHUS B SKOHOMHUYECKOM
obOpazoBanuu: Yuebd. — 2-¢ uz., ucnp. — M.: Jlemo, 2001 — 688 c.

9. Maremaruka: YueOnuk / A.A. lanasH. - 3-e uzn. - M.: ®opym: HULl MHDOPA-M, 2013. - 544 c. -
Pexxum gocTyma: WWw.znanium.com

10. Marematuka: Yue6Hoe mocobue / H.A. bepesuna, E.JI. Makcuna. - M.: UL PMOP: HUI]
Hudpa-M, 2013. - 175 c. — Pexxum goctyma: WWw.znanium.com

11. Kpacec M.C., UynpsiHoB b.I1. Matemaruka amst 5koHoMUCTOB: yueOHuk. — CII6: [Turep, 2006

12. EpmakoB B.U. u np. CO0pHUK 3a/1a4 110 BBICIIIEH MaTeMaTUKE JJI1 SKOHOMHUCTOB. - M.: UHOPA-M,
2006.

13. Kpemep, H.III. Marematuka st 5SKOHOMHUCTOB: OT Apu(METUKH 10 DKOoHOMeTpuku [Tekcr] :
yue0.-cripaBou. mocobue / H. 1. Kpemep, b. A. Ilytko, 1. M. Tpumun ; mox pea. H.III. Kpemepa.
- M. : Beiciee o6pazoBanue, 2009. - 646 c. - (OCHOBBI HayK).

14. Breiciiast MaTeMaTHKa JIJIsl SKOHOMHUYECKUX CICIHATBLHOCTEH: yaeOHUK 1 nmpaktukym. .1 u 2 / H.
. Kpemep [u ap.] ; IMoxg pen. H.III. Kpemepa. - 2-¢ u3z., nepepad. u momn. - M. : Beicuiee
obpazoanue, 2006. - 893c. - (OCHOBHI HayK).

15. lllankun A.C. 3amauun 1o BBICIIEH MaTeMaTHKe, TEOPUU BEPOSTHOCTEH, MaTeMaTUYeCcKOM
CTaTUCTHKE, MAaTeMaTHYeCKOMY IMPOrpaMMHPOBAHUIO C pemeHusMu : yded. mocodbue / A. C.
[ankuH. - 3-¢ u3a. - M. : U3narenscko-Toprosas kopropanus "lamkos u K", 2006. - 432c¢.

5.2. IlepeyeHb JTUIIEH3HOHHOTO MPOrPAMMHOI0 o0ecredeHust

1. Astra Linux Special Edition «Cmomnerck», «Open»; PenOC
2. MoitO¢uc Cranaaptasiii 2, MoiiOduc O6paszosanue, P7-Oduc [Ipodeccrnonanbhblit
3. Gretl (GNU General Public License)

5.3 CoBpeMenHble MpogeccHOHAIbHBIE 023bI JAHHBIX, K KOTOPbIM 00ecneYynBaeTcs 10CTYI
00y4Yar M XCs

1. IlpodeccuonanbHas 0aza gaHHbIX «MHpoOpManmoHHble cucteMbl MuUHHCTEPCTBA
9KOHOMHUYecKoro pas3Butus Poccuiickoit ®enepaunn B cetn Wurepuer» (Ilopran «OdunmansHas
Poccusy» - http://www.gov.ru/)

2. TocynapcTtBeHHast cucteMa MpaBoBoil uH(popmanuu «OuIUanbHbIi HHTEPHET-NOopTal
npaBoBoit nHpopmarmm» (http://pravo.gov.ru/ )

3. IIpodeccronanphas 0aza naHHBIX «DPUHAHCOBO-?KOHOMMYECKHE Moka3arenu Poccuiickoi
Ddenepannny (Odbunmansueii cadT Munuctepersa punancos PO - https://www.minfin.ru/ru/ )

4. TIpodeccuonanpHas 6a3a naHHbIX «OdunuanbHas cratuctuka» (OdunuanbHelii callT
denepanbHOiT CITy:KObI FTOCYIaPCTBEHHOM cTaTUCTUKH - hitp://www.gks.ru/ )

5.4. NudopMallMOHHO-CTIPABOYHbIE CHCTEMbl, K KOTOPbIM o0O0ecreYuBaeTcs JA0CTYI
00yYar M XCs
1. CpaBouHo-tipaBoBasi cucteMa «Koncynbrant [Lmrocy

2. CnpaBouno-mipaBoBas cuctema «I"”APAHT-Makcumym»

5.5. CnenuajbHbIe IOMEIIECHNSA

VYueOHbIC ayAUTOPUU JJI IPOBEACHUS 3aHATHI |KOMIUIEKTHI yueHHnYecKoi Mebenn
JIEKLIMOHHOT'O THUIIa MynpTUMEAUNAHBIN TPOEKTOP
Hocka

OKpaH

YyeOHbIC ayAUTOPUU IJI1 IPOBEACHUS KomrmiekTsl yueHnueckoit mebenu



http://www.znanium.com/
http://www.znanium.com/
http://www.znanium.com/
http://gretl.sourceforge.net/
http://www.gov.ru/
http://pravo.gov.ru/
https://www.minfin.ru/ru/
http://www.gks.ru/

MPAKTUYECKUX 3aHITHH (3aHATHUI CEMHUHAPCKOTO
THTIA)

MynbTUMEAMHHBIN TPOEKTOP

Jocka

DKpaH

Komnbrorepsl ¢ Boixo1oM B ceTh «MHTEpHET» 1 DNOC
CI2Yy

VYyeOHble ayAUTOPUU AJIs TPYIIIOBBIX U
WHIUBUYAIbHBIX KOHCYJIbTAIIUMA

KoM1uiexTsl yueHnueckoi Medenu

MynbTUMEAMHHBIN TPOEKTOP

Jlocka

DKpaH

Komnbrorepsl ¢ Boixo1oM B ceTh «MHTEpHET» 1 DNOC
CI2Yy

VY4eOHble ayIUTOPUN AJISl TEKYLIETO KOHTPOJIS U
IIPOMEXKYTOYHOM aTTeCTalluu

KomM1uiexTsl yueHnueckoi Medenu

MynabTUMEAMHHBIN TPOEKTOP

Jlocka

DKpaH

Komnbrorepsl ¢ Boixos1oM B ceTh «MHTepHET» 1 DNOC
CIoy

[TomenieHus A1 CaMOCTOSTENBHOM padOThI

KomruiexTsl yueHnueckoi Mmedenu

MynpTUMEAUNHBIN TPOEKTOP

Hocka

DKpaH

Komnbrorepsl ¢ Boixos1oM B ceTh «MHTepHET» 1 DNOC
CIoy

[MomereHus 1yt XpaHEHHST U
PO UIAKTHIECKOTO 00CTyKUBAHUS
00opynoBaHUs

KommiekTsl ciennain3upoBaHHON Mebenu Juis
XpaHeHus: 000py10BaHuUs

Jns mpoBeneHUs 3aHATHN JIEKIIMOHHOTO THIIA HCIHOJB3YIOTCS JE€MOHCTPALMOHHOE
o0opynoBaHue M Yy4eOHO-HArJsSAHBIE TOCOOMS B BHJAE MPE3EHTAI[MOHHBIX MAaTEpUasoB,
00ecneunBaIIUX TEMATUYECKUE WILTIOCTPALINH.

5.6 JIaGopaTopuu u 1adopaTopHoe 000py10BaHHE

JlaGoparopus

WHGPOPMAIIMOHHBIX

TEXHOJIOTHH B Jlocka
npodeccnoHanbHOM OkpaH
JeSATEIEHOCTH

KommuiexTs! yueHnueckoi medenu
MybMeIUIHBIA IPOEKTOP

Komnsrorepsl ¢ Beixo1oM B ceThb «MHTEpHET» 1 DNOC CI' DY
JlaGopaTtopHoe 0bopyioBaHKE

6. @oH/1 O1LIEeHOYHBIX CPEACTB Mo AucuumInHe JIuneiinas anreopa:

6.1. KoHTpoJIbHbIE MEPONPHUSITHS 110 TUCIUTIIINHE

Bua konTpoJs

OTMeTuTH
HYKHOE 3HAKOM
«+»

DopmMa KOHTPOJIA

Tekymuii KOHTPOJIb Or1eHKa JOKJIaI0B +

ITrceMeHHBII onpoc +

[IpakTueckue 3amauu +

ITpoMeKyTOUHBIN KOHTPOJIb 3ayer +
Iopsitok mpoBedeHUs1 MeEPONPUSATHI TeKylero W TMPOMEXKYTOYHOI0 KOHTPOJIS

onpeneasiercs MeToan4ecKMMH YKa3aHUSIMU 10 OCHOBHOM NpodeccuoHa/IbHO 00pa3oBaTe/IbHOM
nporpamMme Bbicuiero oopaszoBanusi; IlosioxkeHuem o0 0aNJIbLHO-PEMTHHIOBOW CHCTEMe OLEHKHU
yCIeBaeMOCTH OOy4YaloIMXCsi 10 OCHOBHBIM 00pa3oBaTeJbHBIM NPOrpaMMaM  BbICIIErO

o0pa3oBaHus

nporpaMMam 0OakajaBpuara,

nporpaMMaM cHenMajJuTeTa, MNporpaMmam

MATHCTPaTypbl B (peepajbHOM IOCyAapCTBEHHOM ABTOHOMHOM 00pPa30BATeJbHOM Y4Ype:KICHHHU



BbICcHIero o0pa3zoBanusi «CaMapcKuii rocy1apcTBeHHbIN JKOHOMHYECKHIT YHUBEPCUTET.

6.2. [L1annpyemble pe3yJIbTATHI 00y4eHUs M0 TUCHUILINHE, 00ecTeYHBAIOIIHE JOCTHKEHIE
NJIAHUPYEMBbIX Pe3yJIbTAaTOB 00y4eHHs 10 MPOrpaMme

Ipodeccnonanbubie komnerenuun (IK):
[1K-3 - Cnoco6eH o1eHnBaTh OM3HEC-BO3MOKHOCTh PEAIM3ALMHU PEIICHUS C TOYKH 3PEHUS BBIOPAaHHBIX
IeJICBBIX [TOKAa3aTelNeil ¢ MPUMEHEHUEeM HH(pOPMAIIMOHHBIX TEXHOJIOTHI

[Inanupyembl
€ pe3yJbTaThl
o0OydeHus 1o

[Inanupyemble pe3ybTaThbl 00y4eHHs 0 AUCHHUILIMHE

Mporpamme
IIK-3.1: 35aTts: I[1K-3.2: YMmeTh: I1K-3.3: Bragets (MMeTh
HaBBIKH):
METOJIOJIOTHIO aHaJIn3a OCYIIECTBIISITH BHIOOD COBpPEMEHHBIMU
COIMAIbHO- SKOHOMUYECKUX |[MHCTPYMEHTAIbHBIX CPEACTB |TPOTrPAMMHBIMH CPEICTBAMHU
MIPOIIECCOB U SIBJICHUI; JU1s1 00paboTKH U JpyruMHu
COBPEMEHHBIC MPOTPAMMHBIC|IKOHOMUYECKUX IaHHBIX B |HH(DOPMAITMOHHBIMHU
cpenctBa cOopa, aHaJIM3a U |COOTBETCTBHH C TEXHOJIOTUSIMU JIJIs1 PELICHUSI
XpaHeHHus HHPOPMAIINH; IIOCTaBJICHHOM 3a7a4ei, AHaJIUTUYECKUX 3a/ad,
MMOCJIEIOBATEILHOCTh AHAIM3UPOBATH PE3YyNIbTAaThl |HaBBIKAMH (DOPMYITHPOBKU U
MIPUHATUS PEIICHUI pPacyeToB C MOMOIIBIO 000CHOBaHUSI MPEJIOKEHUN
CIIeIMATU3UPOBAHHBIX 10 IPUHATHIO U
KOMITBIOTEPHBIX TEXHOJIOTHI1;|COBEPIIICHCTBOBAHUIO
000CHOBBIBaTh BBIOOP TOTO  |YIPaBIEHYECKUX PEIICHUN
WJIM MTHOTO BapHaHTa
YIPaBJIEHUYECKOTO PEIIECHUS
Ha OCHOBE BCECTOPOHHEHN
KPUTUYECKON OIIEHKH
[ToporoBslii  |cHCTEMBI JIMHEHHBIX MPUMEHSTh CHCTEMBI|COBPEMEHHBIMU
YpaBHEHUU U HEPABEHCTB; |[MTUHEHHBIX  ypaBHEHHH U |WH(OPMAIMOHHBIMU
JTUHEWHBIE MaTPUIIbL; HEPaBEHCTB; JINHEHHBIE | TEXHOJIOTUSIMHU i
JTWHEHHbBIC 331291 MaTpUIbl; JUHEHHBIE 33]1a4M|IPOTPaMMHBIMU
OIITUMH3AIINY; OIITUMH3AIINY; B|cpencTBamu, METOHaMH
METOA0JIOTHIO COOTBETCTBUHU c|pemenus aHAJTUTUYECKUX
MaTEeMaTUYECKOr0 aHaJIn3a |IMOCTaBJICHHOM 3aJjaueii|u MCCISA0BATCILCKUX 3a7a4
HYKOHOMUYECKHUX MPOIIECCOB; |BEIOPATh HHCTPYMEHTAIBHBIE|C MIPUMEHEHUEM
CIOCOOBI peleHUs cpeactBa Uit 00pabOTKH|COBPEMEHHBIX
aHAIIMTHYCCKUX U SKOHOMHMYECCKHUX JAHHBIX, [[IPOTPAMMHBIX CPEJCTB;
MCCJIEIOBATENbCKUX 3a/a4 C |IpoaHaIu3upoBaTh
MOMOIIIbIO COBPEMEHHBIX pe3ynbTaThl ~ pacueToB €
MIPOTPaAaMMHBIX CPEJICTB; ITOMOIIILIO
UH(OPMAITMOHHBIX
TEXHOJIOTHI; 000CHOBAThH
MOJIyYeHHBIE PE3YJIbTaThI;
CrangapTHbl |MaTeMaTHYECKHE  METObI[IPUMEHATh MaTeMaTHYeCKHe|laKeTaMu IPUKIATHBIX
(B 00pabOTKM W aHANM3a|METO/bl OOPAOOTKU M AHAIH3A|CTATHCTHYECKUX IPOrPAMM
JIOTIOJIHEHUE |IMaHHBIX; o0mue W|IaHHBIX; o0rme Mg 06paGoTKH
K CIIELUATU3UPOBAHHbIE CIIELUATTU3UPOBAHHbBIE O ——
MMOPOTOBOMY) |maKeThl MIPUKJIAHBIX |[1AKETBI MIPUKIAIHBIX
CTAaTHCTUYECKUX MPOrPaMM|CTaTUCTHYECKUX IPOTrpaMM MH(OPMAIH; HaBbIKAMH
IS 00paboTKu |11 00paboTku |[[TOCTPOCHHA 1 aHa/In3a
CTAaTUCTUYECKOM CTaTUCTHUYSCKOM SKOHOMETPUYECKUX
uH(OpMaIMHK, TOCTPOCHHS H|{MHPOPMALUH, TIOCTPOEHHS H|Monemneit;

aHaJIn3a YKOHOMETPUUECKHUX
MOJCICH;

aHaJgn3a SKOHOMETPUYECKHUX
MOJIEIIEN,




IToBBIIICHHBI
i (B
JIOTIOJITHEHUE
K
IIOPOTOBOMY,
CTaHJIapTHOM

y)

COBPEMEHHBIE METO/IbI
MPOBEICHUS
SKOHOMMYECKOTO aHaIu3a u
MOCTPOECHUS
HKOHOMETPHUUECKUX
MOJEJICH; METOIBI
KOJIMYECTBEHHOTO aHaIu3a 1
MOJIETTUPOBAHUS; METOIbI
IIPUHATUS PEILICHU,
CTaTUCTHYCCKUE METOIbI
MIPOBEPKU THIIOTE3.

Ha OCHOBE OIMCAHUS
HKOHOMHYECKHUX IPOLIECCOB
U SIBJICHUH ITIOCTPOUTH
HKOHOMETPHYECKYIO MOJIENb,
COJZIEPIKATENBHO
MHTEPIIPETUPOBATH
IIOJIy4EHHBIE PE3YIIbTaThI;
IPEUI0KUTh 000CHOBAHHBIN
BAPUAHT YIPABJIEHYECKOTO
pEILIEHUs HA OCHOBE
BCECTOPOHHEW KPUTUYECKOU
OLICHKH.

MEeTOAaMU HpOBe,Z[GHI/ISI
SKOHOMHYECKOI'0 aHaJIu3a
MOCTPOCHUS
AKOHOMETPHYECKUX
MOJICIICH; METOJaMH
KOJIMYECTBEHHOI'O aHaIn3a U
MOJICJIMPOBAHUS; HABBIKAMU

(hopmMyITupOBKHU u
00OCHOBaHMSA TPEIOKESHUH
o MPUHSTHIO "
COBEPILICHCTBOBAHHIO

YIPaBICHUYECKUX PEIICHUH.

[TK-4 - CriocobOeH ornpeensTh CBSI3U U 3aBUCUMOCTH MEXTy JJIEMEHTaMU HH(popMariu Ou3HeC- aHAIH3a,
MIPOBOAUTH OIEHKY 3((HEKTUBHOCTHU PEUICHHS C TOUKH 3pEHUsI BEIOPAHHBIX KPUTEPHEB C YUETOM
MHHUMH3AUUHA PUCKOB

[TIimanupyemsl
€ pe3yJIbTaThI
oOyueHus 1o

ILnanupyembie pe3yJbTAThl 00yUeHHUs] 10 TUCHHILIHHE

rporpamme
IIK-4.1: 3HaTh: I1K-4.2: YMmeTsb: I1K-4.3: Bnanetp (MMETh
HAaBBIKH):
OCHOBBI OpraHu3aIuu OTIPENIECTISAT CBSI3U U HaBbIKaMu cOopa, 00paboTKn
Ou3Hec-aHaan3a; METOJAbl  |3aBHCHUMOCTH MEXKIY Y aHaJIN3a JaHHBIX,
cOopa, aHayu3a, arieMeHTaMu UHQOpPMAIIUU  |[HEOOXOIUMBIX ISl PEIICHUS
CUCTEMAaTU3allNH, XpaHEeHUsI |OM3HEeC- aHaIn3a; OLIEHUBATh |TOCTABICHHBIX
Y TIO/IJIEP KaHUS B On3HEC-BO3MOXKHOCTh yIpaBiIeHYECKHUX 3a]1a4, C
aKTyaJIbHOM COCTOSIHUU peanu3aluuy peuieHus ¢ HCIIOJIb30BaHUEM
uH(popMaluu ousHec- TOYKH 3pPEHUS BBIOPAHHBIX  |COBPEMEHHOTO
aHaJIn3a; UICTOYHUKHU U LEJIEBBIX MMOKa3aTeNeH; WHCTPYMEHTapHUsl U
METO/IbI cOOpa, 00pabOTKH U [IPUMEHSATH COBPEMEHHBIE  |WHTEJUICKTYaJIbHBIX
aHaJIn3a JaHHBIX C nH(pOpPMaIMOHHbBIE uH(OPMAaIIMOHHO-
HCIIOJIb30BaHUEM TEXHOJIOTHH AHATUTHYECKUX CHCTEM
MHTEJUIEKTYaJIbHBIX
UH(POPMAIMOHHO-
AHATTMTHYECKUX CHCTEM
[ToporoBerii  |MeTO10I0THIO MIPUMEHSATH METO/IbI [METOJJaMH MaTEMaTUYECKOTO
MaTE€MaTUYeCKOro aHajJu3a|MaTeMaTH4YeCKOTO  aHaju3alaHaiu3a SKOHOMUYECKHUX
SKOHOMMYECKUX IPOIIECCOB;[3KOHOMHUECKUX MPOLECCOB;|IPOIECCOB; MeTOoJIaMu
CHUCTEMBI JMHENHBIX [ICTI0JIb30BaTh CUCTEMBI|pPEIICHUs]  aHATUTUYECKUX
YpaBHEHUHW W HEPABEHCTB;[JIMHEHHBIX  YPaBHEHUN  M|H HCCIEIOBATENIbCKUX 3a7a4
JTUHEWHbIE MaTpUIbl;|HEPAaBEHCTB; JIMHEWHbIE|C MIPUMEHEHUEM
JTUHEWHbIE 3a/1au¥ [MaTpUIIbl; JIWHEWHBIE 3a/1a41|COBPEMEHHOTO
ONTUMU3ALINH; METO/IbI [ONITUMU3AIUY; BBIOpATH|UHCTPYMEHTAPHS u
cbopa, aHaJIu3a,| MHCTpYMEHTAJIbHbIE WH(pOPMAITMOHHO-aHATUTHYE
CUCTeMAaTH3alllK, XpaHEHUs|CPeICTBAa JJIs OOpaOOTKH|CKUX CHCTEM;
CTaTHCTUYECKOM CTaTUCTUYECKUX JTaHHBIX;
uHpopManuu;
CraHgapTHBI |MaTeMaTHYeCcKHe METO/BI|TPUMEHATh MATEMATHYECKUE|MATEMAaTUYECKUMH METOaMH
(B 00paboTKu " aHanu3a|MeToabI o0paboTku n|o6paboTku u aHanu3a
JOOIIOJIHEHHUE [AaHHBIX C HCIOJb30BAHHUEM|aHAIM3a TaHHBIX C|daHHBIX C HWCIIOJIb30BAHUEM
K MHTEJUICKTYaJbHBIX HCITOIH30BaHUEM MHTEJUICKTYaJIbHBIX
HOPOroBoMy) |MH(GOPMaMOHHO-aHAIUTHYE | HHTEIIIEKTYaIbHbIX HH(pOPMAITMOHHO-aHATUTHYE
CKHX CUCTEM, |[tH(pOpPMAITMOHHO-aHATTUTHYE |CKHX CUCTEM,




MaTE€MaTU4eCKHUe  METOJbI|CKHUX CUCTEM; [MaTeMaTHYECKUMHU
BBISIBJICHUS CBA3UM  H[MaTeMaTH4ECKue METO/bI|METOIaMU BBISIBIICHUSI
3aBUCUMOCTH MEXY |BBISIBICHUS CBA3M  H|CBSI3U U 3aBUCUMOCTH MEXAY
IIOKa3aTeIIsIMU; 3aBUCUMOCTH MEXY |[I0OKa3aTelsIMU;
MIOKa3aTeNsIMU;

ITOBEIIIEHHBI |METO/IbI KOJIMYECTBEHHOTO U [[IPHMEHSITh METOIbI METOJIaMH KOJIMYECTBEHHOTO

(B Ka4eCTBEHHOT'0 aHaJIH3a KOJINYECTBEHHOTO U Y KQ4eCTBEHHOTO aHAIN3a

AOIIOJIHCHUE  |yH(bOpMAIUH, BEISBICHHS Ka4ueCTBEHHOI'O aHalln3a nHPOpPMAITNH; HABBIKAMH

K TEHJICHIIMIA N3MCHEHUS UH(OPMAIIUH, BBISBISTh BBISIBIICHHSI TCHICHIIUI

TIOPOTOBOMY, | o 11abHO-9)KOHOMHUYECKHIX | TCH/ICHIIHIA H3MEHEHNS M3MEHEHUS

CTAHAApTHOM nokasarenei, NpuEMBI COLIMAJIBHO-I)KOHOMMYECKHUX  |COLIMAIBbHO-3KOHOMHUECKUX

y) NPUHATHS YPPEKTHBHBIX nokasaresei, IPUHUMATh HoKazaTesiel; HaBbIKaMU
PEUICHHH C Y9eTOM 3¢ deKTUBHBIC PEIICHUS C MPUHATHSA YPPEKTUBHBIX
MUHHMHU3AIUH PHCKOB, YYETOM MHHUMH3AIHN peLIeHUH C yueToM
MaTeMaTHYECKUE METObI PHCKOB, MaTeMaTHYECKHE MUHHMHU3AIUH PUCKOB;
npoBepku d3PPEKTUBHOCTH  |METO/BI IPOBEPKH MaTeMaTHYECKUMH METOAaMHU
peLIeHuN. 3 PEeKTUBHOCTU PELICHUH. IpoBepKU Y3PPEKTUBHOCTU

peLIeHHI.

6.3. IlacmopT OLIEHOYHBIX MATEPHAJIOB

Nen/m |HammeHoBaHMe TeMbI Kountposnpyembie Bua xouTpoJsi/ucnosib3yemMble
(pa3aea) IUIAHUPYeMble Pe3yJIbTAThI OLIEHOYHbIE CPeICTBA
JAMCIUNINHBI 00yuyeHUsi B COOTHOIIEHHH
¢ pesyabraramu o0y4uenusi | Texymmii | [IpomexxyTouHbIi
1o nNporpamMme
1. Martpuiisl u I1K-3.1, I1K-3.2, TIK- 3.3, Oruenka 3auét
OTIpe/Ie/INTENH [1K-4.1, TIK-4.2, TTK-4.3 JTOKJIa/I0B
ITucbmeHHbIN
ompoc
[IpaxkTueckue
3a7a9u
2. Cucremsbl muHeinbix  |I1K-3.1, ITIK-3.2, T1IK- 3.3, O1enka 3auér
anre6panyecKnx I1K-4.1, TIK-4.2, TIK-4.3 JTIOKJIaJIOB
ypaBHeHuit IIuceMeHHEBIN
onpoc
[IpakTnueckue
3a7a41

6.4.0neH04YHBIC MaTEPH

OI_ICHO‘-IHBIC MaTCpHUaJIbl

aJIbl JJIAl TEKYIIEro KOHTPOJIsA

JUIsl Tekyuiero koHTpons pasmeniensl B OMOC CI'DY B pasznene

Karajora ODIJIEKTPOHHO-OIIeHOYHBIe Martepuanbl / Bbakamaspuar / DxoHomuka / buzHec-aHaauTuka /

OYHag https://Ims2.sseu.ru/course/index.php?cateqoryid=1796

IlpumepHasi TeMaTHKa JOKJIA/I0B

Pa3nen nucuMnINHLI TeMmbl
MaTpuIisl 1 OIpeIeTUTENH 1.
2.
3.
4,

«Hauvamay» EBkina: Teopusi BEIUYUHBI U TEOPUS LEIIBIX YUCEIL.
Marpuiibl ¥ MAaTPUYHOE UCUUCIICHUE: UCTOPHUS BOMPOCA, OCHOBHAS
TEOpUsl, PUIIOKEHHUS
[ToHsiTHEe paHTra MaTPULIBI U €r0 MPHUIIOKEHUS JJIsI ONPEICTICHUS
JIMHEMHON HE3aBUCHUMOCTH BEKTOPOB CUCTEMBI
Hctopus noHATHS ONpeeuTeNb MATPULIBI U €70 UCIIOJIB30BaHUS IS
L[EJIEN PEIIECHUs] CUCTEM JIMHEHUHBIX YPABHECHUN



https://lms2.sseu.ru/course/index.php?categoryid=1796
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%87%D0%B0%D0%BB%D0%B0_%D0%95%D0%B2%D0%BA%D0%BB%D0%B8%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C

CucreMsl JJUHERHBIX
anreOpandecKux ypaBHEHUH

N

10.
11.

[Toaxoapl K pelIeHUIO0 CUCTEM JIMHEWHBIX YPABHEHUM

Yy BaBWJIOHSH U JPEBHUX KUTAMIIEB.

CoBpeMEHHbBIE METO/IbI PEMICHUS CUCTEM JIMHEUHBIX YpaBHEHUI
Merto nmociaeaoBaTeabHOr0 UCKIIFOYEHNS HEU3BECTHBIX: UCTOPUS U
COBPEMEHHOCTh

Pemenne cuctem TMHEHHBIX OJJHOPOIHBIX AJIreOpadecKuX
YPaBHEHUI: UCTOPHS BOIIPOCA, TEOPUS U IPAKTUKA

Bxanan /. K. ®anneeBa B pa3BUTHE COBPEMEHHBIX METOA0B JINHEHHON
anreopsl

Bxuan JI.X. YUKHHCOHAa B pa3BUTHE COBPEMEHHBIX METO0B
JUHEWHOU anreOpbl

Bxnan I'.1. Mapuyka B pa3BUTHE COBPEMEHHBIX METOOB JIMHEHHON
anreOpbl

Bknang A.A. Camapckoro B pa3BUTHE COBPEMEHHBIX METO/I0B
JUHENHON anredpsl

Bxnan C.K. 'oqyHOBa B pa3BUTHE COBPEMEHHBIX METOJOB
JUHENHON anredpsl

BrerunciauTensHas nuHelHas anreopa: numerical linear algebra
[TakeTsl MPUKIIAAHBIX ITPOTPaMM I PELICHUS 3a]1a4 JINHEUHON
anreopbl

BOl'IpOCbI AJIsi MIICBMEHHOI'0 Ollpoca

Paznen nucuunaIinHbI

Bonpocsl

Martpuiibl 1 OnpeaeInTenn

1.

Onpenenenus: MaTpUilbl, OCHOBHOW U PACIIMPEHHON MaTpHIL,
KBaJpaTHOM, AUArOHaJIbHOM, €AIUHUYHOM, HYJIEBOM U TPEYTrOJIbHOM,
CTPOYHOH U CTOJIOIOBOM, TPAHCIIOHUPOBAHHOM MaTpuLl.

2. JluHeliHble M HEMMHEHHBIE ONepaAIlK HAJ MaTpULIAMHU: CII0KEHUE,
YMHOKE€HUE MATPHUIbl HA YHUCII0, YMHOXKEHHUE MaTpHIL,
TpPaHCIIOHUPOBaHuE MaTpull. MIx cBolicTaa.

3. Tlousartue onpenenuTelis. BeraucieHne onpeaenTesi BTOPOro
MOPAJIKA, TPETHEr0 NOPAAKA.

4. OcCHOBHbIE CBONCTBA OMPEICTUTEINS.

5. Kputepuii paBeHcTBa HYIIIO ONpEAETUTENS KBAJAPATHOM MaTPUIIBL.

6. Teopema Jlamaca o pa3JIOKCHUH OTIPEICITATEISL.

7. OmnpeneneHus: MUHOpA MOPsAKA K, MUHOpA 3JIEeMEHTa MaTPUIbl U
anredpanvdeckoro JOMOTHEHHS] MaTPHIIbl, paHTa MaTPHIIbI,
HJIEMEHTAPHBIX MPEOOPa30BAHNN MATPHIIBIL.

Cucrembl TUHENHBIX 8. TlonsTHe cuCcTEMBI M JIMHEHHBIX YPaBHEHHUH C N HEN3BECTHBIMHU.
anreOpandyeckux ypaBHeHud |9. MeToapl OKaiMIISIOIIMX MUHOPOB U 3JIEMEHTapHBIX IPeoOpa3oBaHuit
JUISL HAXOXKICHUSI paHTra MaTpUIIbI.

10. Teopema 06 MHBAPUAHTHOCTH PAHTa MAaTPHUIbI OTHOCUTEIILHOCTH
3JIEeMEHTapHBIX MPeoOpa30BaHUM.

11. Teopema o 6a3uCHOM MUHODE.

12. OnpenesnieHus: IMHEHHOTO, OJTHOPOAHOTO U HEOTHOPOTHOTO
ypaBHeHus, pemenus CJIY, coBmectHoil 1 HecoBmecTHON CJTY,
onpeaenéHHon u Heonpeaenénnon CJIY.

13. Teopema Kponexepa-Kanemnn.

14. Kpurepuii ennacTBeHHOCTH pemienns CIIY.

15. DxBuBanentueie CJIY. Dnemenrapusie npeodpazoBanus CJIY.
Merton lNaycca.

16. Onpenenenus HEBBIPOKIECHHON H 0OPATHOM MaTpPHUIBL.

17. CBoticTBa 00paTHON MaTPHIIBI.

18. Kpurepuii cyrecTBoBaHUs 00paTHOW MaTPHIIBI.

19. MatpuuHBbIii METOJT PEIICHUS] CHCTEMBI.

20. Metox Kpamepa.
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21. OmnpeneneHus CUCTEMBI OHOPOHBIX YPAaBHEHUH, TPUBUAIILHOTO
pELICHUS U HETPUBUAIILHOTO pelIeHus, QyHIaMEHTaIbHOH CUCTEMBI
peLIEeHUH.

22. YcioBue CyIecTBOBAaHMS HETPUBUAIBHBIX PEIICHUH.

23. CpoiictBa pemenuii CJIOY.

24. Teopema cymectBoBanus OCP.

HpaRanecmle 3agadau

Pa3nen nucuunjanHbI

3agaun

ManI/II_[H " OIIPCACINUTCIIN

1. BbIYHMCJIUTH ONpeeTUTEHN:

1 2
01

a)

2.  BbIYMCIUTD ONIPeIeTUTEH:

3 -6 2
a0 1 -1;
0O 0 -3

3. BpluncauTh onpenenTeNIn:

1 2 3 4
0 2 3 4
a) :
0 0 3 4
0O 0 0 4
4. He packpbiBasi omnpenejuTelisi, 10Ka3aTh CHPaBelJIHBOCTH
paBeHCTBA:

3 2 1 (3 2 7
-2 3 2=-2 3 -2
4 5 3 |4 5 11

AXA+ uxB

5.  HaiiTu maTpuny

(1 Oj (3 —2}
a)A: _2 3, B= 5 _7 /1 :2’ IU:-3’

, €CJIN:

6. HaiiTu Bce BO3MO:KHbIE MPOU3BEAEHUS ABYX MATPHIL:
21

1 -1
A=(2 0 l);B=( j; =| -10
0 1

00




7.  YMHOXUTb MAaTPHIbI:

o[ S )

4 5
7 1 0 1
0) -3 1|x
-2 015
1 O
01
3 1 5
x|—2 1 0]
6 -2 7
0 3 2

0) (10 1 13) (1 O
nl0 1 21|x/6 1 5 x/0 2
1 -1) (-3 -1 -4) (-1 0

8. Haiitu matpuusl AB u BA, ecan:
5 1
1 2 4
a) A= , B=|-1 2|
3 1 2
2 1

9. Haiitu matpuny AB — BA, ecau:

1 3 1 -1
a) A= , B= :
5o o o)

1 1 O -1 01
o)A=|1 -1 1|, B=| 0 1 1]
0O 0 1 1 11
10. BbBIYHCIHNTD:
) 1 1 oY
12 ; o)1 0 1
a) 5 3] ) B)
011
11. Borumeaurs A X AT, ecJIn:
6 0
1 2 3
a) A= ; 6)B=|5 4/|;
-1 0 1

2 1

1

—-10 |.

0

B)




3 2 1 -1
4 0 -2 1)
12. Haiitu:

) AB+24" A—2 o). B—31'
a) MaTpuUILy , €CIIH 1 1) 5 o)

1

T 2 -2

6) matpuny AX B - AXE,ecuA=| -1 2|; B= 3 1 ;
1
1 00

5 40

B) marpuny (BA+3B)",ecru A=| 2 1 1|; B= 2 9 1)
-1 1 2

13. Pemuth cucTeMy MATPUYHBIX YPABHEHUI:

0 0
X+V=
2 2]
2) ~1 oy’
2X +3V =
\ 5 5

14. [loxa3aThb, YTO ecsiu AJs ABYX MaTpul A u B BepHO paBeHCTBO
AB=BA, 1o0:
a) (A+B)*=A*+2AB+B2.

15. C nomMompbl0 NpHCOEeAMHEHHOW MATpPHIbI HAWTH O00pPaTHYI0 K

maTpuiie:
6 0 0
2 3
a) : 6) |0 1 2/,
11
0 3 5
16. HaiiTu panr MaTpuIbI:
2 1 -2 0
1 0 -1 2
a) ; 0) 41; B |3 -1 4
0 3 1 4




6 -4 4 -8
2 -6 0 -4
1 4 2 0
-5 1 -4 6

r)

17. Ol'[pe)le.]'ll/lTb MAKCHMAJILHOE YHCJI0 JHHEHHO He3aBHCHMBIX

CTPOK MATPHUUBI:

2 0 3 5 1
4 3 1 7 5
a) A= .
0 3 -5 -33
2 3 -2 2 4

18. PemuTh MaTpU4HbIE YPABHEHHS:

) ((1) ‘JXX:(;’ _21)

19. BbINOJIHUTH, YKA3aHHbIE ONEPAIUM C BEKTOPAMM, 33JaHHBIMU

CBOMMH KOOpJAMHATaAMMHU:

a) (L;1) + (-1;-1;-2)

33 3 3 33 33 3 3 3
20. HaiiTu ckaJsipHOe MPON3BeAeHHE BEKTOPOB:

1.1 1 1.1
1;2:3)u 35-131); 6) | =555 ——=1;
a) (1,2;3) u ( ) )[zzz)n(zzj
") (L-L-_LJ " [L-L-LJ
21. BbISICHUTB, OPTOTOHAJIbHBI JIM BEKTOPHI?

a) (1;0;1) u (0,2;0);

11 1 1 111
6) | =TT wm |22
2’3" 2" 3 3'2'3

22. HaiiTi 1IMHY BEKTOpA:

a) (1;-1); 0) (1;2;2);

N~

B) (1;1:-1;1;1).

23. HaiiTi KOCHHYC YIJ1a Me:K1y BeKTOpaMu:

a) (1,0) u (2;0);




N

24. HaiiTi paHr cucTeMbl BEKTOPOB:

0) (2;-8;2;6), (0:3;-1;-2), (-2;5;-1;-4), (-1;10;-3;-7)

25 Ol'[pe)le.]'ll/lTb, ABJAKOTCA JH JdAaHHBIC BEKTOPbLI JUHEHHO
HE3aBUCUMbIMMU:
a) (2;4:6), (-1;-1,2), (2;6;7); 6) (7;-1;-5;4), (6;0;-4;4),  (-13;1,9;-8),
(-4;-2;-16;-8).

41,9293 yuneiino

26. BbISICHUTB, SIBJSAIOTCS JIH BEKTOPBI
3aBHCHUMBIMHU:

a) a, =(2;-1;3), a,=(14;-1), a,=(0;-9;5).
6) a,=(1;0;-2), a,=(2;-1;0).

27. HaliTm paHr M Kakoii-1uM00 0a3uc cHCTeMbl BEKTOPOB H

BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3 6a3uc:

a) a, =(1;2;-5), a, =(0;2;-6), a, =(-2;-6;16);

6) a =(5-212), a, =(4-122), a, =(-13;4;-5,-6),
a, =(3;0;3;2).

a

28. Tloka3zatb, uTo BekTOpnrl ' 6 u C oGpasywr 6a3uc u HAWTH

pa3jioikeHHne BEKTopa d no 0asucy a, 6 E:
a) 5:(1;-2;3), E:(2;3;4), E=(1;-3;5), a:(8;-5;10)

0) 5=(3;1;3), E:(l;-2;4), E:(O;-l;-Z), a:(-9;5;13)

B) a=(1:2:4), 6=(2;-3:1), ¢=(-2;3;-1), d =(2;3;8)

T) 5:(2;0;0), 52(0;1;0), E:(O;O;S), a:(Z;-4;15)

CucTeMbl JIMHEHHBIX
anreOpandecKnx ypaBHEHUH

29. PemuTh cHCTEMY JIMHEIHBIX ypaBHeHu i mo npaBuiay Kpamepa:




2x1 + X5 + 3x3 =5,
4x1 + 3x2 + Xq =1,
3x

1+2x2+4x3:7.

30. yCTaHOBI/ITb, 4TO CHUCTEMa HMEECT €AUHCTBEHHOEC pPELHICHUE, U

HANTH ero ¢ MOMOUIbI0 00PATHO MATPHUIIbI.

x1+x2 +2x3+3x4 =1
J 3x1—x2 —x3—2x4 =4,
2x1+3x2 —X3 =Xy = —b,
\x1+2x2 +3x3—x4 =-4.

31 MeTOHOM Faycca PE€UIUTH CUCTEMY ypaBHeHI/Iifl:
3x1 +2x2 +xg +2x4 —3x5 =7,

2x1 —2x2 —2x3 —2x4 +3x5 =-14.

32. HccaenoBarh CUCTEMY JMHEeHHBIX ypaBHeHl/lﬁ HAa COBMECTHOCTD

M HAUTH Oﬁmee H 4YaCTHOE pell[eHI/IH:

33. HaiiTu o1iee peuieHue 0JHOPOAHOI CHCTEeMbl YPABHEHH .

6.5. OueHo4Hble MaTepUAJIbI JIS1 IPOMEKYTOYHON aTTecTaluu

DoHJ BONPOCOB /IS NIPOBeIeHHs MPOMEKYTOYHOI0 KOHTPOJIsI B (hopme 3auera

Pa3nen nucuMnINHLI

Bonpocsl

Martpuiibl 1 OnpeaeIuTenn

1. Omnpenenenust: MaTpuIbl, OCHOBHOW U PACIIMPEHHOM MaTpHII,
KBaJpaTHOM, AUArOHAJIbHOW, €IUHUYHOM, HYJIEBOM U TPEYTrOJIbHOM,
CTPOYHOH M CTONOLIOBON, TPAHCIIOHUPOBAHHOW MaTPHIL.

2. JluHeitHbIC U HETMHEHWHBIC OTIepaIliy HaJl MATPUIIAMH: CIIOKEHUE,




N o ok

YMHOKEHHE MAaTPUILIbl HA YUCII0, YMHOKEHUE MATPHII,
TPaHCIIOHUPOBaHKUE MaTpull. X cBoiicTBa.

[TonsiTue onpenenutens. Beruncnenue onpeaeanTesist BTOpOro
MOPSIAKA, TPETHETO MOPSAIKA.

OCHOBHBIE CBOMCTBA OMPEICIUTEIIS.

Kputepuii paBeHCTBa HYJIIO ONPEACTUTENS KBaIpaTHOM MAaTPHUIIbL.
Teopema Jlannaca o pa3noKeHUU ONPEICTUTENA.

Onpenenenusi: MUHOpA MOPSIKa K, MUHOPA 3JIEMEHTa MaTPHUIIbI U
anre0panvecKoro JOMOTHEHUS MAaTPHIIbI, PAaHTa MAaTPHUIIHI,
3J€MEHTapHBIX IPEOOPA30BAHUN MATPHILBI.

CucreMbl JIMHEHHBIX
anreOpanvdecKux ypaBHECHUH

10.

11.
12.

13.
14.
15.

16.
17.
18.
19.
20.
21.

22.
23.
24,

[ToHsiTHE cCTEMBI M JIMHEWHBIX YPAaBHEHUM C N HEU3BECTHBIMH.
MeTo/1bI OKaUMIISIFOIIIMX MUHOPOB U 3JIEMEHTapHBIX MTPeo0pa3oBaHui
JUTSL HAXOXKICHUS! paHTra MaTPULbL.

Teopema 06 HHBapUAHTHOCTHU paHTa MAaTPHUIIBI OTHOCUTEIHFHOCTU
AJIEMEHTAPHBIX MPEO0OPa30BAHMIA.

Teopema o 6a3uCHOM MUHOpE.

Onpenenenus: TMHEHHOT0, OJHOPOJIHOTO U HEOJAHOPOIHOIO
ypaBHeHus, pemenus CJIY, coBmectHoil u HecoBmecTHOM CJIY,
onpeaenénHoi u HeonpenenénHon CJIY.

Teopema Kponekepa-Kanemmn.

Kpurepuii equnctBennoctu peuenus CIIY.

OksuBanentHeie CJIY. Dnemenrtapusie npeodbpazoBanus CJIY.
Meron lNaycca.

OmnpeneneHns HEBBIPOKIEHHON 1 0OPaTHOM MaTpPUIBL.
CaolicTBa 0OpaTHON MaTpPUIIBI.

Kpurepuii cymecTBoBaHUSI 0OpaTHON MAaTPHIIBL.

Matpu4Hblid METOJ, PELIEHUST CUCTEMBI.

Merton Kpamepa.

OmnpeneneHns cucTEMbl OHOPOAHBIX YPAaBHEHHUH, TPUBUAIILHOTO
pelIeHNs 1 HETPUBUAIBHOTO PELIeHUs, PyHIaMeHTaTbHONU CHCTEMbI
peLIeHU.

VYcnoBue CymecTBOBaHMsI HETPUBUAIBHBIX PELLIEHUM.
CaoiictBa pemennii CJIOY.
Teopema cymectBoBanus ®CP.

6.6. lIkaapl 1 KPUTEPUH OLEHUBAHUSA 1O (POPMAM TEKYIEro KOHTPOJISI U IPOMEKYTOUYHOH

arrecTaluu
IIkaja 1 KpUTEPUN OLIEHUBAHUS
Ouenka Kpurepun oueHnBaHus 1J1s1 MEPONPUATHH KOHTPOJIS €
NpHUMeHeHHeM 2-X 0a/1JIbHOM CHCTeMbI
«32YTEHO» I1K-3, I[IK-4

«HE 32a4YTCHO»

PesynbpTarsl 00ydeHust He cOPMHUPOBAHBI HA TIOPOTOBOM YPOBHE




