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1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MOLYJIs1)

1.1 Ileanb ocBOeHHS TUCHHUILIHHDBI

dopMHUpOBaHUE Y CTYJCHTOB HAYaJIbHBIX HABBIKOB MATEMAaTUYECKOTO MOCIMPOBAHHUS,
3HAHUW O BO3HMKAIOIIMX MPUHIMITHAIBHBIX TPYAHOCTSAX MPH MEPEX0JIe OT PEaTbHOI0 00bEKTa K
€ro MaTeMaTUYEeCKOW WIealn3alui, MOHUMAHHS PA3HUIBI MEKIY «XOPOIIUMU» U «ILIOXHMHI
MOJIEIISIMH.

1.2 3agaun AMCHUILIMHBI

— dopmupoBaHUe y CTyJEHTA MpeACTaBlIeHUs 0 TudepeHITMATBHBIX yPaBHEHUSX,
KaK MaTeMaTHYECKUX MOJICTISX SIBIICHUH M MPOIIECCOB PA3INIHON TPUPOIBI.

- Bripabotka HaBBIKOB UCIIOJIb30BaHUs KJIACCUYECKUX METO/IOB
«InddepeHnmanbHbIX ypaBHECHHI.

- OcBocHHME  CTYACHTaMH  CHHTE3a  KJIACCHYCCKUX  METOAOB  TECOPHH
muddepeHINATFHBIX YPAaBHCHUH C COBPEMCHHBIMU HJICSIMU Ka4eCTBCHHBIX, YHCICHHBIX U
ACUMITOTUYECKUX METOJIOB.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl
Huctummaa «/{uddepennmanbapie ypaBHEeHUS» OTHOCUTCS K «OO0s3arenbHas 4acTh
bnoka 1 «/luctumunel (Moxynu)» yaeOHoro miaHa, kox b1.0.14.

JlaHHas AUCIUILIMHA TECHO CBS3aHa C IUCHUIITMHAMK 06a30Boi yactu bioka 1:

— MarteMaTH4eCKUU aHAIIN3,

- Anrebpa u reoMeTpus;

- MeTtopl MaTeMaTHYECKON (DU3UKH;

- DyHIaMEHTAIIbHBIE JUCKPETHBIE MOJIEIIH;

— YuciaeHHble METOIEL.

1.4 IIpogeccnonanbHBIC POJIM B CTPYKTYpe 00pa30BaTeJbHOH NPOrpaMMbl

Pouab 1: Data Analyst (AHAJINTHK JaHHBIX)

3amauu:

1. CratucTudeckuil aHaan3, BU3yalu3alus JaHHBIX, IpeABapuTeIbHas 00paboTka.
2. Co3nanue mpOrHO3HBIX MOJIENIEH

3. [locTpoeHne aHATUTUYECKUX MOJETIEH TSl MO AEPKKU OU3HEC-PEIICHU.
Poab 2: MLOps (Cnenuanuct no 3xcniayarauuu UN)

3agaun:

1. DevOps nns ML.

2. ABromaru3zauusi, MOHUTOpUHT ML-cuctem.

3. OnepanoOHHOE yIIpaBJICHUE )KU3HEHHBIM UKJI0M ML-Moznenei.

Pous 3: AI PM (Menen:xep npoexkros NHN)

3agaym:

1. Ynpasnenue UM-ipoextaMu OT UaeH 10 BHEAPEHUS

2. Ananu3 6usHec-TpeOOBaHMI M TOCTAHOBKA 337124

3. Ouenka s dextuBHocty 1 ROI MU -pemenuit



1.5 IlepeyeHs MIaHMpYeMbIX pe3yJbTATOB O00y4YeHHMs 1O AWCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

N3yuenue

JTaHHOW y4eOHOW JAMCIUILIIMHBI

00yJaronuXxcs CICTYIOUUX KOMITETESHITNN |

HampaBlieHO Ha (OPMUPOBAHUE Y

MaTeMaTHYECKUX U
(W1M) eCTECTBEHHBIX
HayK, U
WCIIOJIb30BATh UX B
npoeCCHOHATLHON
JeSATSIbHOCTH

HayK MPU TOCTPOCHUU
MoJenel B 3aJaHHON
MIPEAMETHOM 00J1acTH

Kon, ypoBenb u Nuaukaropsl Pe3ysnbTaTr 00y4eHUs N0 TUCHUILIAHE
(popmymposka

KOMIETeHIHH

OIIK-1 OIIK-1.1 CnocobeH NpUMEHSITh CUCTEMHBIN MOIX0 K
Crniocoben [Tpumensier aHaM3y JMHAMUYECKUX MPOIECCOB B
IIPUMEHSITh byHaaMeHTanbHbIC npoeCCUOHATILHOMN 1eATEFHOCTH,
(dbyHIaMEHTaJIbHBIC | 3HAHMSI, IOJYYCHHBIC B | CIIONB3Ys anmapar auddepeHnnanbHbIx
3HaHUS, obmactu ypaBHEHHI AJ1s1 (pOopMaTH3aIiu
MOJTyYCHHBIC B MaTeMaTHYECKUX U B3aUMOCBSI3eH MEXy IEPEMEHHBIMH,
obnacTu (MH) €CTeCTBEHHBIX BBISIBJICHUS YCTOWYMBBIX PEKUMOB,

IIPOTrHO3UPOBAHUA 3BOJIIOIIMHU COCTOSTHUH U
OICHKU YYBCTBUTCJIBbHOCTHU CUCTCMbI K
BHCIIIHUM BO3,I[€I‘/‘ICTBI/I$IM.

OIIK-1.2
[Tpumensier
(dyH1aMeHTaJIbHbIE
3HaHUS, IOTyYEHHbIC B
obnactu
MaTeMaTHUYECKUX U
(WJIM) eCTECTBEHHBIX
HayK Mpu BeIOOpE
METO/IOB PEIICHUS
3a1aq
poQeCCHOHAILHON
JIESITEIbHOCTH

[Tpumensier GpyHnamMeHTaIbHBIC 3HAHUS U3
Teopun qudQepeHInanbHbIX YpaBHEHUH —
BKJIIO4ass MCTOAbI ITOCTPOCHMA,
Ka4eCTBEHHOT'O M KOJIMYECTBEHHOTO aHATN3a
pELIEHH, TEOPEMBI CYLIECTBOBAHUS U
€IMHCTBCHHOCTH, KPUTEPUHU YCTONYNBOCTH
— 11 00OCHOBAaHHOTO BBIOOpA
MaTeMaTHYECKUX MOJIENICH, aICKBATHOTO
OIMCAHUS PEATLHBIX MPOIIECCOB U
KPUTHYECKOH OLIEHKH MPUMEHUMOCTH
MOJYYEHHBIX PE3yJbTATOB B 3aJaHHOU
npeIMeTHOM 00IacTH.

2. CTpyKTYpa M coiep:KaHNe JUCIUIITHHBI

2.1 Pacnipenesnenue TPy10éMKOCTH AUCHUILINHBI 10 BUAAM padoT

O61as Tpy10€MKOCTh AUCIUILTHHBI cocTaBisieT 5 3au. efl. (180uacoB), ux pacnpenenenue
10 BUZaM pabOT MPEACTABICHO B TaOIHIIE

Cemectpbl
Buj yueOHoi1 padoThI Beero (4acel)
4acoB

3
KonTakTHas padora, B TOM 4ncje: 108,5 | 1085
AyauTOpHBIE 3aHATHS (BCEro): 102 102
3aHATHS JEKIIMOHHOTO TUIIA 52 52
JlaGopaTopHble 3aHATHUS 50 50
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MPAKTUYECKUE 3aHATHUS)
HNuasi koHTaKkTHasi padora: 6,5 6,5
KonTpons camoctositenpHol paboTsl (KCP) 6 6
IIpomexyrounas atrectauus (MKP) 0,5 0,5
CamocrosiTesibHasi paboTa, B TOM 4ucJie: 35,8 35,8
CaMocTosTeNbHOE N3YUEHUE PA3/IETIOB,
CaMOTIO/ITOTOBKA (TpopaboTKa v MOBTOPEHUE 20 20
JIEKIIMOHHOT'O MaTepHaja U MaTeprajia yaueOHUKOB
1 y49eOHBIX IMOCOOMI, MOATOTOBKA K




71a00PaTOPHBIM U MPAKTUYECKUM 3aHATHUSM,
KOJUIOKBHYMaM | T.JI.)
[ToaroroBka K TEKylemMy KOHTPOJIIO 15,8 15,8
KonTpoJisb: 35,7 | 357
[ToaroroBka Kk sK3aMeHY 35,7 35,7
Jac. 180 180
B TOM 4YHCJI€
O01mas Tpy10eMKOCTh KOHTAKTHAas 108,5 | 108,5
padora
3a4. e/l 5 5

2.2 CTpyKTYypa QM CHUIINHBI

Pacripenenenuie Bu1oB yueOHOM pabOTHI M UX TPYAOEMKOCTH I10 pa3ieiaM TUCIUTUINHEI.
Paznensl (TeMbl) TUCIUIUIMHBL, U3y4aeMble B 3 ceMecTpe

KoanyecTBo yacoB

Bueayn
Ne HaunmenoBanue pasnesios (Tem) Beero AyaurtopHas paéora “Toff) na
padora
Ja mn3 JIP CPC
1 2 3 4 5 6 7
OcHOBHBIE TIOHSTHS U ONPEICIICHUS TEOPUU
1. | nuddepenHumanbHbIX YpaBHEHUN IEPBOTO 16 6 6 4
MOpsIAKA.
TeopeMsl CylIeCTBOBAHMS U €IMHCTBEHHOCTH
2. | pemenus 3anaun Komm 1715t OAHOTO ypaBHEHHS U 7 2 3 2
cucteM quddepeHINaTbHBIX YPaBHEHHIA.
3 CBoiicTBa peleHn TUHEHHBIX OAHOPOIHBIX v 5 3 5
CUCTEM.
4 dyHAaMEHTAIbHAsA MaTpUIla U €€ CBOKCTBA. 12 5 5 5
JIuHeitHbIe HEOJHOPOHBIE CUCTEMBI.
Jluneiinpie nuddepeHanbHble ypaBHEHUS N-
5 | Oro mopssika. Merton Bapualyiv MpOU3BOJIBHBIX 8 3 3 2
MOCTOSIHHBIX ISl HEOJJHOPOAHOTO YPaBHEHHUS N-
Oro MopsiJIKa.
Jluneiinbie ogHOpOHBIE U hepeHInaIbHbIe
6. | YPABHEHHS N-0TO TOPS/KA C OCTOTHHBIMH 8 3 3 5
koapuunentamu. [loctpoenune obmero
perieHusl.
7 Heonnopoansie ypaBHEHUS ¢ TOCTOSHHBIMU 7 9 3 9
" | koo dunuentamu. [Tonck yacTHOTO perIeHMUs.
8 3aBUCHUMOCTD PEIICHHS OT HaYalbHBIX 3HAUCHUN 10 4 4 9
Y TIapaMeTPOB.
OnHOpOAHBIE CUCTEMBI JIMHEHHBIX
9 mudepeHIMaTbHBIX YPaBHEHUN C TTOCTOSTHHBIMH 10 4 4 9
" | koo dunmentamu. [octpoenue odriero
perieHusl.
JIuneliHble HEOJHOPOHBIE CUCTEMBI C
10. | mocrossHHBIME KO3 urmenTamu. [Tormck 10 4 4 2
YaCTHOT'O PEUICHUSI.
Ycerouusocts 1o Jlsnynoy. I'eomerpuyeckas
11. | uaTepnperamnus. Y CTOWYMBOCTH HYJIEBOTO 12 4 4 4
peLIEeHHS] OTHOPOJHON CUCTEMBI




KoanyecTBo yacoB
Bueayn
Ne HaunmenoBanue pasaeiios (Tem) Beero AyauropHas padora "m’f na
padorta
J m3 JIP CPC
1 2 3 4 5 6 7
nuddepeHInaTbHBIX YPaBHEHHUH ¢ TOCTOSSHHBIMU
KOd(QPHUIHEHTAMH.
12 HeMMva JlanynoBa. Teopema Yeraena. 6.8 2 5 28
Y CcTONYMBOCTD IO NEPBOMY MPUOIMKEHUIO.
[ToBenenue TpaeKTOpHil JIMHEHHON OJHOPOTHOM
13, | cucrembl muddepeHaTbHbIX YpaBHEHUN 11 4 4 3
BTOPOT'O MOPSAKA C TOCTOSHHBIMU
KOd(QPHUIHEHTAMH.
HeBbIposk/IeHHBIE TTOJI0KEHUS PAaBHOBECHS
14. | aBTOHOMHO# CHCTEMBI BTOPOTO MOPSIAKA. 5 3 2
Y CcTOWYUBOCTH MEPHOJUYECKHUX PEIICHUI.
15. | KpaeBble 3a1aumn. 6 2 2 2
16. | OcuoBel TAY u BBeieHUE B HEHPOJAUHAMUKY 2 2
HNUTOI'O no pasaesam JTUCHMIIIIHMHBI 137,8 52 50 35,8
KonTpons camoctostensHol padotsl (KCP) 6
ITpomexyrounas arrectanus (MKP) 0,5
[TonroToBka K TEKynieMy KOHTPOJIIO 35,7
O01as TPy10€eMKOCTh MO JUCHUILIHHE 180

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapsi, JIP — nabopamopnuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

2.3 Coaep:xanue pa3iesoB (TeM) TUCHUTLTHHBI
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA

®opma
TeKyLer
Ne HaumenoBanue pasaesa (TemMmbl) Copnep:xanue pasaesia (TeMbl) 0
KOHTPOJI
|
1 2 3 4
OcHoBHbIe MOHATHA U onpeneneHus | [lonstue nuddepeHnnansHOro ypaBHEHUS U €r0 K
Teopun 1uddepeHmanbHbIX peleHus. YpaBHEHHUS C pa3AeIsIOIUMUCS
ypaBHEHHH TIEPBOTO MOPSIIKA. nepeMeHHbBIMH. OTHOPOJHBIE YPaBHEHHUS.
1. YpaBHeHUs B TOTHBIX Juddepernnanax,
MHTETPUPYIOLINI MHOXKUTENb. JInHEHbIE
ypaBHEHHUsI IlepBoro nopsiaka. Jlemma I'ponyosnna-
benmana.
TeopeMsl cylecTBOBaHUSA U Teopems [Tukapa s ogHOTO MU HEpEHINATHHOTO K
€IMHCTBEHHOCTH PEILIEHUS 3a]1aul ypaBHeHHus u cucteM. Teopema IInano. Teopema
2. | Komm s oHOTO ypaBHEHHS U CYyILIECTBOBAHUS U €JUHCTBEHHOCTH ISl CHCTEM
cucreM au(pepeHInaIbHBIX muddepeHInaNbHBIX YpaBHEHHUI.
YpaBHEHHUH.
CoiicTBa pelieHuil TMHEHHBIX I1aTh TeOpeM 0 cBoOiicTBaX pelIeHUI INHEHHBIX K
3. | OJHOPOIHBIX CHUCTEM. OIHOPOJHBIX cucTeM. Teopema JInyBuins ans
JIMHENHBIX CUCTEM.
@dyHnaMeHTadbHAsA MaTpHLa U €€ [MonsiTne GyHaaMeHTansHON MaTPULBI U €€ CBOMCTB. K
cBolcTBa. JIuHeiiHbIe Meron Baprany IPOU3BOJIbHBIX IOCTOSHHBIX IS
4. | HEOIHOPOIHBIE CUCTEMBI. JIMHEHHBIX HEOJHOPOJHBIX CUCTEM. Y TBEPXKIEHHE O
JMHEHHBIX HEOJHOPOIHBIX CUCTEMAX U CIEICTBHE U3
HETO.




®opma

TeKyuier
Ne HaumenoBanue pasaesa (TemMmbl) Coaep:xanue pa3nesia (TeMbl) 0
KOHTPOJ
b
1 2 3 4
JIunetinsre nuddepeHnnaaTrHbIe OKBHUBAJICHTHOCTH YPABHEHUS N-0T0 TOPSIKA 1 K
ypaBHEHHsI n-0r0 Topsaka. Meron cucreMsl. TeopeMa cyniecTBOBaHHS U
BapUamyy MPOU3BOIBHBIX €MHCTBECHHOCTH pemieHus 3anaun Komm ms
5. | MOCTOSHHBIX JUIS HEOJHOPOIHOTO ypaBHEHH n-oro nopsakxa. Ilsate TeopeM o
yYpaBHEHHUS N-0To MOPsAKA. CBOMCTBaX pelIeHul TUHEHHBIX OHOPOTHBIX
muddepeHnnanbHBIX YpaBHEHUI N-0T0 TOpsAKa.
Teopema JInyBus.
JInnelinsle 0JHOPOAHBIE Crny4aii IpOCTBIX M KPaTHBIX XapaKTEePUCTHUECKUX K
i depeHnnanbHble ypaBHEHHUS n- qucen i TMHEHHOTO OAHOPOIHOTO
6. | oro mopsjuka ¢ HOCTOSIHHBIMH i depeHnansHOro ypaBHEHHS N-0T0 MOPSIIKA.
ko3(ppunuenramu. [locrpoenue ITocTpoeHne o0mIero BEMecTBEHHOTO PEIICHUS.
00IIero peneHus. JleMma 0 IMHEHHON HE3aBUCUMOCTH (YHKIIHH.
HeonHopoaHbIe ypaBHEHUS C [Tonck 4acTHOTO pelIeHHs HEOAHOPOIHOTO K
7. | moCcTOSTHHBIMHU K03 pUITMCHTaMH. YpaBHEHHS C TIOCTOSHHBIMH KO3 (PUIIHCHTAMH.
ITonck 4acTHOTO penIeHHs.
3aBUCUMOCTb PELIEHUS OT Teopema 0 HENpPEPHIBHOM 3aBUCUMOCTH U K
HavaIbHbIX 3HAYECHUH 1 muddepeHINpyeMOCTH PEIIeHHH OT TapaMETPOB.
8. | mapamerpos. Cnenctsue u3 He€. [lomydenue 3anaq 1is
MIPOM3BOJHBIX 10 MTApaMeTPy U HaYaJIbHBIM
YCIIOBHSM.
OIHOpPOAHBIE CHCTEMBI JINHEMHBIX Bupn o61ero perieHus 0JJHOPOJHOM CHCTEMBI K
i depeHnnaNbHBIX YpaBHEHUIT C JMUHEHHBIX U depeHInalbHbIX YpaBHEHUH B
9 MOCTOSIHHBIMU K03 hurimeHTamu. CIIydae MaTpPHUIBI IPOCTON CTPYKTYPHI U MaTPHUIIbI
" | IlocTpoenue 0OIIETO PEUICHUS. obmero Buaa. BeieneHue BeeCTBEHHBIX PEIICHUH.
Merton HeolpeAeIeHHbIX KO3 QHUIIMEHTOB ITONCKa
00IIIero peneHus JINHSHHOW 0THOPOTHOM CHCTEMEL.
JIuneitnble HeoqHOpOAHBIE cucTeMbl | [IOoMCK YacTHOrO pelieHus TMHEHHON HEOJHOPOJHOU K
10. | c mocrostHHEIMU KO3 (UIIMEHTAMH. | cHCTeMBI Tu(depeHINATBHBIX YPaBHEHUH C
ITonck 4yacTHOTO penIeHus. MOCTOSIHHBIMH K03()(pHUIIMEHTaMH.
VYcroituuBocTs 1o JIsmyHoBY. Onpenenenue ycTOHUMBOCTH 1O JISIIyHOBY. K
I'eomeTprueckas HHTEpIPETALHS. CBezieHNE MCCIIEA0BaHUS YCTOWYNBOCTH HYJIEBOTO
Y cTOWYNBOCTh HYJIEBOTO PEIICHHS peLIeHUsI K UCCIIE0BAaHNIO YCTOMYMBOCTH HYJIEBOTO
OZHOPOJHON CUCTEMBI peuienust. [IpeoOpa3oBanue JTUHEHHON CHCTEMBI
11. | auddepeHInaNbHBIX YPAaBHEHHH C muddepeHIHaTbHBIX YPAaBHEHHH € TTOCTOSHHBIMH
MOCTOSTHHBIMU K03 durineHTamu. kodpdunnentamu. /[Be 1eMMBI U TPU TEOPEMBI 00
YCTOIYMBOCTH HYJIEBOTO PELICHUS OJHOPOIHOI
cucteMsl U depeHIInaNbHBIX YPaBHEHUN C
MTOCTOSTHHBIMHU K03()(hUITHEHTaMHL.
Jlemma JlamynoBa. Teopema Teopema Yeraea o HeycToitunBocTu. Kpurepuii K
12. | YeraeBa. YCTOHYMBOCTD 1O Payca-I'ypsuna. Teopema Jlsmynosa 06
TIepBOMY IPHOIMKEHHIO. YCTOWYHMBOCTH MO TIEPBOMY MPHOJIMKEHHIO.
IloBenenue TpaeKTOpHA TMHEHHON Bun ocoboii Touku: y3ein, ceniio, Gokyc, IEHTp. K
OJIHOPOJHOH CUCTEMBI Crny4yan JUKpUTHYECKOTO U BBIPOXKJEHHOTO y3I1a.
13. | nuddepeHnManbHBIX ypaBHEHUH
BTOPOTO MOPSIIKA C TOCTOSIHHBIMU
Kod(QpHUIHEHTaMH.
HeBbIpoXx1eHHBIE TTOJIOKEHHS Teopema 0 OBEACHUH TPaeKTOPUH BOIHM3H (hoKyca. K
14, | paBHOBeCHS ABTOHOMHOM CHUCTEMBI [TonsTue mpenensHoro 1HKIIA. [ToBeneHNe
" | BTOpOTO MOpsiAKA. Y CTOMYUBOCTH TpaeKTOPUH BOIU3H MPEIETHHOTO KA.
NEPUOJUYECKHUX PELICHU.
Kpaessie 3agaun. AnprepHaTBa @pearosbMa u CIeICTBUE U3 HEE. K
Onpenenenne Gpynknuu ['puna. Teopema o
15, cymectBoBanuu Gpynkmuu I'puna. CBoiicTBa

¢ynkuu 'puna. 3anayga typma-Jlnysumis.
Teopema 0 CBOWCTBaxX COOCTBEHHBIX 3HAUYCHUI U
COOCTBEHHBIX (DYHKIIHH.




®opma

MCXaHM3MBbI ITaMATH.

CUHXPOHHM3alUA U HeﬁpOHHbIe PUTMBI, aTTPAKTOPLI U

TeKylier
Ne HaumenoBanue pasaesa (TemMmbl) Coaep:xanue pa3nesia (TeMbl) 0
KOHTPOJ
a1
1 2 3 4
OcuoBel TAY u BBeneHue B MonenupoBaHue CUCTEM, YCTOHUHUBOCTE M 0OpaTHas K
HEHpOINHAMUKY. CBSI3b, CHHTE3 PETYIIATOPOB.
16. Monenu HEWHPOHOB U TeHEepaIHsl CIAKOB,

Ipumeuanue: JIP — omyem/3awuma rabopamopnoti pabomsi, KII - svinonnenue kypcosozo npoexma, KP - kypcosotl
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonnoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

He npenycMoTpeHsl.

2.3.3 JlabopaTopHbIe 3aHATHSA

Ne HaumenoBanue pasaesia (TeMbl) HaumeHnoBanue j1adopaTopHbIX padoT Popma Tekyuuero
KOHTPOJIS
1 2 3 4
VYpaBHEHUS € pa3feIEHHBIMU U VYpaBHEHUS € pa3JeIEHHBIMU U P3
1. | pa3nmensroumuMucs HEPEMEHHBIMU U | Pa3JIeNIAIONINMUCS IIEPEMEHHBIMU U
IIPUBOASIINECS K HUM. MIPUBOASIINECS K HUM.
2 I'eomeTpuueckue u pu3nIecKre I'eomeTpuueckre u pU3MYECKUE 3aJa49H. P3
3aauu.
3 OnHOpOHBIE ypaBHEHUS U OpnHopoHbIE ypaBHEHUS U NpuBojasiuecs | P3
IIPUBOASIINECS K HUM. K HUM.
JIuneiinble ypaBHEHUS IIEPBOTO JIuneiinble ypaBHEHUS IEPBOTO NOPSIKA, P3
4. HopsJIKa, ypaBHEHUs bepHyuu u ypaBHeHus bepHyinu u Pukkatu. MeTtobl
Puxkatu. Meronpl UX peleHusl. UX pELIEHUs.
YpaBHEHMSI B IOJIHBIX VYpaBHenus B onHbIX Auddepenumanax u | P3
5 maddepeHnnanax u npuBoAdANIecs K HUM. HTerpupyromuit
MIPUBOAAIINECS K HUM. MHOXKHTENb.
WHTerpupyomuii MHOXHUTEIb.
6. VYpaBHeHus1, He paspelleHHbIe VYpaBHeHus1, He paspellieHHbIe P3
OTHOCHUTEJIBHO TPOU3BOIHOM. OTHOCHUTENILHO IPOU3BOJHOM.
7 Pa3Hble ypaBHEeHHUs nepBOro Pa3Hble ypaBHEeHHs IEpBOrO NOPSAKA. P3
HOpsAKA.
YpaBHeHUs, JOMyCKaOLUe YpaBHEeHUsI, JOMYCKAIOLME TOHWKEHHE P3
8. | moHmxkeHue nopsaka. MeToabl ux nopsiika. MeTosl UX pelIeHus.
peIeHus.
JIluHeliHble OAHOPOIHBIE JIuneliHble OTHOPO/IHBIE YPABHEHUS C P3
9. | ypaBHEHHS C IOCTOSIHHBIMH MTOCTOSTHHBIMHU K03(urinenTamu.
Kod(QpHUIHEHTaMH.
JIuHeliHbIe HeOHOPOAHbBIE JIuHeliHble HEOTHOPO/IHBIE YPABHEHUS C P3
10, | YPABHEHHS € NOCTOSHHBIMH MTOCTOSTHHBIMHU K03 urmentamu. ITonck
" | koapdunmentamu. [Mouck YaCTHOTO PEIICHHUS.
YaCTHOT'O PELICHUsI.
Metoa BapHalu IPOU3BOJIBHBIX Metoa BapHalu IPOU3BOJIBHBIX P3
11. | NOCTOSIHHBIX AJISl HEOJAHOPOIHBIX MOCTOSIHHBIX JIJIs1 HEOJHOPOIHBIX
i epeHInaIbHBIX YpaBHEHHUH. i pepeHInaTbHBIX YpaBHEHHUH.
JIunelinble ypaBHEHHUs ¢ JluHeliHbIE ypaBHEHUsI C IEPEMEHHBIMU P3
1o | MepeMeHHBIMA koo unmenramu. | kodppunnentamu. Popmyna
®opmyna OcTporpaackoro — Octporpazackoro — JInyBumis.
JInyBuiist.
13 JInnelinble OTHOPOAHBIE CUCTEMBI JIuHeltHbIE OHOPOIHBIE CUCTEMBI C P3
" | ¢ IOCTOSTHHBIMU KO3 OUITMEHTAMH. | TIOCTOSIHHBIMU KO3 PHUITHCHTAMH.




Ne HaumenoBaHue pa3aena (TeMbl) HaumenoBanune n1abopaTopHbIX padoT Popma rexymero
KOHTPOJIs
1 2 3 4
JIuHeiiHble HEOJHOPOIHBIE JIunHeiiHble HEOAHOPOIHBIE CUCTEMBI C P3
14 | CHCTEMBI C OCTOSHHBIMH MTOCTOSTHHBIMU K03 durmentamu. [Tonck
" | ko3 dunmentamu. Ionck YaCTHOTO PELICHUSI.
YaCTHOT'O PELIEHMUSI.
Merton Bapuauuy IpOU3BOIbHBIX Merton Bapyauuy NpOU3BOIbHBIX P3
15. | mOCTOSHHBIX AJIS TUHEHHBIX MIOCTOSIHHBIX JJI51 JIMHEHHBIX
HEOJHOPOJHBIX CUCTEM. HEOJHOPOJHBIX CUCTEM.
VYceroitunBocts. MccnenoBanne Ha VYceroiunBocts. MccnenoBanue Ha P3
YCTOMUYUBOCTH 1O IEPBOMY YCTOMUYUBOCTH 110 IEPBOMY
16. | npubnmxenuro. MccnenoBanne Ha | mpubmmkenuro. MccnenoBanue Ha
YCTOMUYUBOCTH C MOMOILBIO YCTOWYMBOCTD C MOMOILBIO (DYyHKIMIA
¢ynkimii JIssmyHoBa. JIanyHoBa.
ITonoxxenue paBHOBeECHS. Ilonoxxenue paBHoBecus. MccinenoBanue P3
17. | UccnenoBanue Ha yCTOWYHBOCTD Ha YCTOMYHUBOCTH HYJIEBOTO PEIICHHUS.
HYJICBOTO pEHICHUs.
18, Oco6sle Touku. Mccnenoanue Oco0sie Touku. MccnenoBanue ocoboii P3
0c000i1 TOUKH. TOYKH.
®da3zoBas mockoctb. PazoBoe ®da3zoBas mwiockocTb. PazoBoe P3
19. | mpocTpaHCTBO. ABTOHOMHEIC MIPOCTPAHCTBO. ABTOHOMHBIE CUCTEMBI U
CHUCTEMBI U TPACKTOPHUHU. TPaeKTOPHUH.
20. | Kpaesrie 3agaun. @ynknus 'puna. | Kpaeswie 3agaun. @yukmus ['puHa. P3

Ipumeuanue: JIP — omuem/3auguma nadbopamopuoil pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3adanus, P - manucauue peghepama, 3 - scce, K - komnroxeuym, T —
mecmupogarue, P3 — peuienue 3a0au.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

He npeagycmotpensl.

2.4 IlepedyeHb y4eOHO-METOANYECKOr0 o0ecneYyeHHs JJIs1 CAMOCTOATEIbHOH PadoThI
o0y4yaommxcs M0 AMCHUILIAHE (MOLYJII0)

[epeuens yueOHO-METOAMYECKOTO 0OeCTIeUeHHS
No Bux CPC JUCLUIUIMHBI 110 BBIIOJIHEHUIO CaMOCTOSITEIbHOM
padoThI
1 2 3
1 CamocTosTeNIbPHOE HW3y4YeHHE pa3lenoB,[MeToandeckue  yKazaHus A I[OATOTOBKM K
CaMOIIOATOTOBKA (mpopaboTka U|TIEKIIMOHHBIM M CEMUHAPCKUM 3aHATHSAM, YTBEPKICHHbBIE
MOBTOPEHHE JIGKIIMOHHOT'O MaTepuana HW|Ha 3acelJaHud Kadeapsl TMPHUKIAJTHOW MaTeMaTHKU
MaTepuaja y4eOHMKOB M  yueOHBIX|(aKynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U MPUKIIAIHON
nocoOuii, noaroroska k sadopatopusiM u|mMatematuku ®I'BOY BO «Ky6I'V», mpotokon NelO ot
MPaKTHYECKUM 3aHATHUSAM, KojutokBuymam|18.05.2023 r.
W T.J.)
2 [loaroroBka k Tekymemy Meronuueckue — ykazaHus A1 TOATOTOBKH K
KOHTPOJIO JIEKIIMOHHBIM ¥ CEMUHAPCKUM 3aHATHSAM, YTBEPKICHHbBIE
Ha 3acefaHuM Kadeapbl MNPUKIATHOW MaTeMaTHKH
(akynbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHH M MPHUKIIAJTHON
matemaTkn @I'BOY BO «Ky6I'Y», nporokon NelO ot
18.05.2023 r.

VY4eOHO-MeTOIUYECKNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydaromuXcs U3
qKcila MHBAINWJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocraBistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUUYEHUSAM UX 37J0POBbs U BOCHPUATHS HH(OOPMAIIH:

JList 5L ¢ HapyIIeHUsIMU 3pEHUS:

— B TIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,




— B (popMe 2NIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JUJ1st U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKyMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

3. Oopa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHHUH JAUCHMILIUHBI
(Mmonxy.Jist)

B coorserctBum ¢ TpeboBanusMu PI'OC B mporpamma JUCHMIUIMHBI IIPEeTyCMaTpUBAET
UCIIONIB30BaHNE B y4yeOHOM IIpoliecce CIEeTyIOUIMX 00pa3oBaTeIbHbIC TEXHOJIOTUH: YTECHUE
JEeKIMA € HCHOJb30BAHUEM MYJIbTUMEAUHHBIX TEXHOJOIMH; METOJ MalblX TIpymn, pa3dop
MMPAKTUYCCKUX 3aaa4 U KEMCOB.

ITpu oOyueHMH UCIONB3YIOTCS ClEAYIOIINEe 00pa30BaTeIbHbIE TEXHOJIOIUHU:

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OOY4YeHHUS — NpEAroiaraet
OCYIICCTBJICHHUC MMO3HABATCIILHOM ACATCIIBHOCTH CTYIACHTOB C y‘-IéTOM HUX HWHIUBUAYAJIbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSAS WX PEaTU30BbIBATH CBOM TBOpPYECKUMN
noreHnman. Co3gaHue W WCIOJIb30BAHUE TUATHOCTHYECKUX TECTOB SIBISICTCS HEOTHEMIIEMOM
YaCThIO JaHHOW TEXHOJIOIUH.

— TexHonoruss MOAyJAbHOTO OOy4Ye€HHS — MpeAyCMaTpUBaeT JAEJIEHUE COAEpKaHUS
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3zesbl (MOyJN ), MHTETPUPOBaHHbIE B OOIIUI KypC.
— HWudopmannonHo-koMmyHuKaimonnsle TexHoiorun (MKT) - pacmmpsoor pamxu

00pa3oBaTeNbHOrO MpoIlecca, MOBHIMIAs €ro MPAKTUYECKYI0 HAMpPaBICHHOCTh, CIIOCOOCTBYIOT
WHTECHCU(PHUKAIIUH CAMOCTOSITEIFHOM pabOThl ydalIuXcs M TOBBIIMICHUIO [MO3HABATEIBHOMN
aktuBHOCTH. B pamkax UKT BeiaensroTcst 2 Buja TEXHOJIOTHH:

— TexHonoruss WHAUBUAYATH3AIMH OOYYEHHS — IMOMOTaeT pPeaJr30BBIBATh JHMYHOCTHO-
OPUEHTUPOBAHHBIM TOAXOMA, YYUTHIBAS WHIMBUAYAIbHBIE OCOOCHHOCTH U MOTPEOHOCTH
y4alIuxcsl.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYeT (HhOPMUPOBAHUIO
Pa3HOCTOPOHHEH IMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCS K HWHGPOpMAIUU, YMEHHIO
oTOMpaTh HH(OPMALINIO IS pEIICHUS TOCTABJIEHHOM 3a/1a4u.

KommuiekcHoe HCIoNb30BaHHE B y4E€OHOM IMPOIIECCE BCEX BHINMICHA3BAHHBIX TEXHOJIOTUN
CTUMYJIUPYIOT JUYHOCTHYIO, WHTEJUICKTYyaJIbHYI0O AaKTHBHOCTH, DPAa3BUBAIOT ITO3HABATEIHHBIC
MPOIIECCHI, CIOCOOCTBYIOT (HOPMHUPOBAHHMIO KOMIETEHIIMA, KOTOPHIMH TOJKEH 00Ja1aTh
OyIyIIHMi CTICTIHAIHACT.

OcHoOBHbIE BUIbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOIOTHI BKIIIOYAOT B Ce0sI:

— paboTa B MaJIbIX Ipymimax (KOMaH/I€e) - COBMECTHAS A TEIbHOCTh CTYICHTOB B TPYIIIIE MO
PYKOBOJICTBOM JIH/IEpa, HalpaBJIEHHAs Ha pEIICHUE 00IIIeH 3a/1a4u MMyTEM TBOPUYECKOTO CIIOKEHUS
pe3yNbTaTOB HWHAMBUAYAIbHONH pabOThl YJICHOB KOMAHIbI C JClIEHHEM IOJHOMOYUN U
OTBETCTBEHHOCTH;

— aHaju3 KOHKPETHBIX CUTYyallud - aHalu3 pealbHbIX MPOOJIEMHBIX CUTYAIlud, UMEBIINUX
MECTO B COOTBETCTBYIOIIEH 00JacTH MpOo(deCCHOHATBHONU NEATEThHOCTH, M TIOUCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BHUTHE KPUTHYECKOTO MBIIUICHUS — 00pa30BaTeIbHAS JEATEIILHOCTD, HAIIPAaBIICHHAS HA
pa3BUTHE Y CTYICHTOB Pa3yMHOT0, pe(hICKCUBHOTO MBIIIJICHHS, CHOCOOHOTO BBIIBUHYTH HOBBIC
UJIEU U YBUJIETh HOBBIE BO3MOXHOCTH.



[Tonxox pa3bopa KOHKPETHBIX 3ajad M CUTYallMil [IMPOKO HCIOJB3YeTCs Kak
npenojaBaTesieM, Tak W CTYJEHTaMHM BO BpeMs JIEKIUH, JaOOpaTOpHBIX 3aHIATUA W aHaIu3a
pe3yJIbTaTOB CAMOCTOSITENBHOW paboThl. DTO OOYCIOBICHO TEM, YTO TPU HCCICAOBAHHHU H
peIIeHNH KaXK10i KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OLIEHKH 1I€JI0N COBOKYITHOCTU KOHKPETHBIX CUTYaLlUH.

KOJIN4Y€CTBO
Hcnonb3yemble HHTEPAKTUBHbIE 00pa3oBaTeIbHbIE
CemecTp | Bua 3anstus HHTEPAKTHBHBIX
TEXHOJIOI'MH
4acoB
I[pakTuueckue 3aHATHS B pexuMax
3 JI, JIP, CPC | B3aumoeicTBUSL «IIperoAaBaTelb — CTYIEHT» U 20
«CTYAEHT — CTYJCHT»
Hroro 20

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ansamus/cemunapsl, JIP — nabopamopuuvie 3ansmus, CPC —
camocmosmenshas paboma cmyoenma

Tembl, 3a1anust U BOMPOCH JUISI CAMOCTOSITENILHOW pabOTHl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TIOMCKAa HWH(OPMAIMHM, YMEHUS CaMOCTOSTEIbHO PACIIUPSITh W YIIyOJIATh 3HAHHS,
MMOJIYYCHHBIC B XOAC JICKIHUOHHBIX U IMTPAKTUYCCKUX 3AHSITHH.

[Tomxox pa3bopa KOHKPETHBIX CUTYAIlMH IMPOKO UCIIOJIB3YETCs KaK MPEroiaBaTeiieM, Tak
U CTyJIEHTaMU TPY TPOBEICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEILHON PaOOTHI.

I[JI?[ JiL ¢ OrpaHM4YC€HHBIMH BO3MOKHOCTAMHA 3O0POBbA MPEAYCMOTPEHA OpraHu3anud
KOHCYJIbTAIIM C UCIIOJIb30BAHUEM DJICKTPOHHOM TOYTHI.

JUist 1 ¢ HApyIIEHUSIMUA 3PSHHS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist 1 ¢ HapyIIEeHUsIMU CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHNssMM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPENYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIM C UCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

4. OueHoYHBIE CPeICTBA JJA TEKYUIero KOHTPOJIA YCIEeBaeMOCTH W

NMPOMEKYTOUYHOM aTTeCTAlUM
41  OueHoyHble cpeacTBa [JIsl TEKYIIero KOHTPOJISI YyCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTecTalluu

OneHouyHble CpeAcTBa IpeIHAa3HAYeHbl JJIS1 KOHTPOJS U OLEHKH 0Opa30BaTeIbHBIX
JOCTIDKEHUH  oOyuarormmxcs, OCBOMBIIMX  HOpOorpaMMy  Y4eOHOH  JUCIUITUHBI
«/Iuddepennmanbupie ypaBHEHUS».

OneHouHbIE CpPENCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl Ul MPOBEACHUS TEKYUIero
KOHTPOJIA B hopMe onpoca, pa3HOYPOBHEBBIX 33/1aHUN 1 IPOMEKYTOYHOM aTTecTAlMH B popme
BOIIPOCOB U 33JJaHUH K dK3aMEHY, 3aUETYy.

OneHouyHble CpeACTBa JUIsl WHBAJIWAOB M JIHMI[ C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBbsI BEHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX IICUXO()U3UYECKIX OCOOCHHOCTEH.

— IIpY He0OXOAMMOCTH UHBAIMIAM M JINL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37J0POBbS
IIPEIOCTABIISAETCS JONOJHUTENBHOE BPEMS Ul TIOATOTOBKHM OTBETA HA SK3aMEHE;



— P MPOBEICHUU MPOIIETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHUS HHBAIUOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

— TIpY HEOOXOJAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS
W UWHBAJIWAOB IIpOLIEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS M0 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist JTUI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0ydJarouuxcsi.

CprRTypa OLHCHOYHBIX CPEACTB AJHA TeKleIeﬁ H l'lpOMe)KyTO‘lHOﬁ aTrreCcTanmum

Kon HaunmenoBanne
Ne | KonTponupyemsie pazziessl (TEMBbI) KOHTPOJIUPYEMOH OLICHOYHOT'O CPENICTBA
n/m JMCIUTUTMHBL* KOMITETEHIINH (MITH . [Tpomexyrounas
Texymuii KOHTPOIb
€e 4acTH) aTTecTanys
OcHoOBHbIE IOHATHUSA U OIIK-1.1; OIIK-1.2 YcTHbli onpoc, Bormpoc Ha
OTIpEJIeTICHUS] TEOPHUHU poBeEpKa sK3ameHe 1-3
1 1 pepeHnnanbHbIX ypaBHEHUH CaMOCTOSATEIILHOM
TIEpBOTO MOPSI/IKA. HeayIUTOPHOI paboThI,
KOHTpOJIbHasi paboTa 1o
TeMe
TeopeMsl cyliecTBOBaHUSA U OIIK-1.1; OIIK-1.2 YceTHbll onpoc, Bompoc Ha
€IMHCTBEHHOCTH PEIeHN 3a/1a4n IIpoBepKa sK3ameHe 4-6
2 Komm 1yt omHOTO ypaBHEHHS U CaMOCTOSTEIILHON
cucreM auddepeHInanbHbIX HeayIuTOPHON paboTHI
YpaBHEHHI.
CoiicTBa pelieHuil TMHEHHBIX OIIK-1.1; OIIK-1.2 VYcrHBlif onpoc, Bonpoc Ha
3 OJTHOPOJHBIX CHCTEM. IpoBepKa sK3ameHe 7-9
CaMOCTOSATENIbHOU
HeayJIMTOPHOI paboThI
@dyHnaMeHTanabHAsA MaTpHLa U €€ OIIK-1.1; OIIK-1.2 VYcTHBlii onpoc, Bonpoc Ha
4 cBoiicTBa. JInHeliHbIE IpoBepKa sk3amene 10-12
HEOJHOPOJAHBIE CUCTEMBI. CaMOCTOSTENIbHOU
HEeayIUTOPHON pabOTHI
JIuneiinsie nuddepeHnuaaTsHbIe OIIK-1.1; OTIK-1.2 VYerHbli onpoc, Bompoc Ha
YypaBHEHH N-0To0 nopsiaka. Meron IIpoBepKa sk3amene 13-16
5 BapHalK NPOU3BOJIBHBIX CaMOCTOSITEIbHOM
MTOCTOSTHHBIX JUISI HEOJTHOPOIHOTO HeayIuTOPHON pabOTHI
YpaBHEHHsI N-0T0 MOPSIIKA.
JIuHeliHble OAHOPOIHbBIE OIIK-1.1; OIIK-1.2 YcrHblii onpoc, Bomnpoc Ha
muddepeHnranbHbIe ypaBHEHUS N- poBepKa sk3amene 17-19
6 Oro MopsiaKa ¢ HOCTOSHHBIMU CaMOCTOSATENIbHON
koa(punrenramu. [locrpoenue HeayIUTOPHOI paboThl,
00I11ero peneHus. KOHTpOJIbHasi paboTa 110
TeMe




HeonHopoasslie ypaBHEHHUS C

OIIK-1.1; OIIK-1.2

VYcTHBlii onpoc,

Bonpoc Ha

MTOCTOSTHHBIMH KO3 pHuiimeHTaMu. poBepKa sk3amene 20
7 [Touck 4acTHOTO peuIeHHUs. CaMOCTOSTEIBHOMN
HeayIuTOPHOU paboTHI,
KOHTPOJIbHAS padoTa 1o
TeMe
3aBHCHMOCTH pEIICHHS OT OIIK-1.1; OIIK-1.2 VYcerHBI omipoc, Bonpoc Ha
8 HaYaJIbHBIX 3HAUYCHUHA U TIpoBepKa sk3amene 21-23
apaMeTpoB. CaMOCTOSATENBHOM
HeayJIUTOPHOI paboThI
OnHoponHble cuctemsl auHernblx | OITK-1.1; OIIK-1.2 VYcTHBIi onpoc, Bonpoc Ha
9 i depeHnnaNbHBIX YpaBHEHUI C IpoBepKa sk3ameHe 24-25
MOCTOSIHHBIMU K03 hurimeHTamu. CaMOCTOSATENBHOM
[TocTpoeHue 0buIero pemeHus. HeayJIUTOPHOI paboThI
JIvHeliHbIe HEOJHOPOAHbIE OIIK-1.1; OIIK-1.2 YcrHbIl onpoc, Bomnpoc Ha
CUCTEMBI C IIOCTOSIHHBIMHU poBepKa sK3ameHe 26
10 ko3(punuenramu. [Tonck CaMOCTOSATEILHOM
YaCTHOTO PEIICHHUS. HeayIUTOPHOI paboThl,
KOHTpOJIbHAs paboTa 110
TeMe
VYceroituuBocTs 110 JIsmyHoBy. OIIK-1.1; OIIK-1.2 YerHblii onpoc, Bormpoc Ha
I'eomeTtpraeckast HHTEPIPETAIIHS. TpoBepKa sKk3ameHe 27-29
11 Y CcTOHYMBOCTD HYJIEBOTO PEILIEHUS CaMOCTOSATEIbHON
OJHOPOJHON CUCTEMBI HeayIUTOPHOI paboThl,
i depeHnnaNbHBIX YpaBHEHUIT C KOHTpOJIbHasi paboTa 1o
MOCTOSIHHBIMU K03 urimeHTamu. TeMe
Jlemma Jlanynosa. Teopema OIIK-1.1; OIIK-1.2 YcerHbll onpoc, Bompoc Ha
12 YeraeBa. Y CTOHYHUBOCTH 110 MpOBepKa sk3amene 30-31
NIepBOMY TPHOINIKEHHIO. CaMOCTOSATENIbHON
HeayIUTOPHOH paboThI
[osenenne Tpaekropwmii muHeitHO# | OITK-1.1; OIIK-1.2 YcTHbli onpoc, Bormpoc Ha
OJTHOPOTHOM CHCTEMBI MpoBepKa sk3ameHe 32-35
13 | muddepeHnmanbHBIX ypaBHESHUHA CaMOCTOSTENIEHON
BTOPOTO MOPSIJIKA C TIOCTOSTHHBIMH HeayJIUTOPHOH paboThI
Kod(ppuIueHTaMH.
HeBbIpoxkieHHBIE MTOJI0KEHUS OIIK-1.1; OIIK-1.2 YcTHbl onpoc, Bormpoc Ha
14 | pasHOBeCHS ABTOHOMHOW CHUCTEMEI MpoBepKa sk3ameHe 36-37
BTOPOTO NOpsiiKa. Y CTOWYUBOCTD CaMOCTOSTEIbHON
NIEPUOJUYECKUX PELICHU. HeayJIUTOPHON paboOTHI
Kpaesrbie 3amaum. OIIK-1.1; OIIK-1.2 YcrHbIl onpoc, Bomnpoc Ha
15 MpOBepKa 5 sk3amene 38-40
CaMOCTOSATENIbHON
HeayJauTOPHON paboTHI
OcHoBel TAY u BBeieHHE B OIIK-1.1; OIIK-1.2 YcrHbIl onpoc, Bomnpoc Ha
16 HEHpOIUHAMUKY. IpoBepKa § sKk3amene 41-42
CaMOCTOSATENLHOM
HeayJIMTOPHOI paboThI
HOKa?:aTeJ]I/I, KPUTECPHUM M IIKAJIA OUEHKHA C(l)OpMI/[pOBaHHI)IX KOMHCTCH[II/[ﬁ
HanmeHnoBaHue oneHOYHOTO
cpezacTBa
Ne Kon n HanmeHoBaHue S —
n/n MHJIIKaTopa ey M Texymuit ITpomexyrou
Hast
KOHTPOITb
aTTecTanus

CooTBeTCTBHE OCBOCHHUS KOMIIETECHITNI INTAHUPYEMBIM pe3yiIbTaTaM 00y4eH! U KPUTEPHSIM UX OLICHHBAHUS (OIICHKA:
YAOBJIETBOPUTEILHO /324TEHO)

Ha NMMOPOroBOM YPOBHE!




OIIK-1.1 3Haer OCHOBHBIC NIPUHLIMIIBL JIP, K Bonpocs! Ha
IIpumensier  GyHIaMEHTAIbHBIE | CHCTEMHOTO IOAXO0Ja K OIHCAHUIO sK3amene 1-42
3HAHUS, TMOJIyUYeHHbIE B 00JAcTH | AMHAMHUYECKUX MPOIIECCOB;
MaTeMaTHYECKUX u (unm) | KIaccugUKaImo
€CTECTBEHHBIX HayK npu | puddepeHInaNbHBIX ypaBHEHHH ¢
IIOCTPOCHUH MOJEJNIEH B 3aJaHHOW | CHCTEM.
IpeIMETHON 00IacTH Ymeer BBIIENATh KIIFOUEBbIE
NIepEeMEHHBIE U CBS3U B HCCIEyeMOn
pobIeMHO obmacry;
(dopMynHpOBaTh MaTEeMaTHYECKYIO
MoJienb B BUJie M depeHnnansHoro
YpaBHEHHS HIH CHUCTEMBI
YpaBHEHMI.
Brnageer HaBbIKAMHM ~ CHUCTEMHOIO
aHamu3a HECTallMOHAPHBIX
MPOLECCOB € HCIOJB30BaHHEM
amnmapara i depeHInanbHbIX
YpaBHEHUH.
OIIK-1.2 3HaeT  TEOPETHUYECKHE  OCHOBBI JIP, K Bompocs! Ha
[Ipumensier  dyHIaMEHTAIbHBIE | TEOPHU muddepeHInaNIbHBIX sk3amene 1-42
3HaHWA, TONy4YCHHbIE B OONacTW | ypaBHEHHH  —  ypaBHEHHS ¢
MaTeMaTHYECKUX u (mnm) | pasmessIoIUMUCS TePEeMEHHBIMU J10
€CTECTBEHHBIX HayK IpHU BHIOOpE | JIMHEMHBIX CHUCTEM C IHOCTOSHHBIMHU
METOAOB peleHus 3ama4 | ko3unueHramu, BKJIIOYAst
npodeccroHabHO TEOpPEeMBI CyIIECTBOBAHUSA u
JIeSITeTIbHOCTH €IMHCTBEHHOCTH, METOIBI
MOCTpOEHHU OOIMMX W  YaCTHBIX
peLeHuit.
YMeer BHIOUpPATh aI€KBATHBIA METO/T
peleHus (aHATMTHYECKUH,

KauyeCTBEHHBIM WM YHCICHHBINA) B
3aBHCHUMOCTH OT THIIa YPaBHEHUS H
IIOCTaBJICHHOU LETH; CTPOUTH
MaTeMaTHYeCKHe MOJENN peabHBIX
MPOLIECCOB € HCIIOJb30BaHHEM
auddepeHInanbHbIX YpaBHEHUI.

Bnanmeer HHCTPYMECHTapHEM
MaTeMaTHIECKOTO  MOJCITUPOBAHUS
Ha OcHOBe JuddepeHIranbHbIX
YpaBHEHUH; HaBbIKaMU

KPUTHYECKOTO aHalu3a MOAeled U
HX OTPaHUYECHUM.

XOPOUIO /3a4YTEeHO)

CoOTBETCTBHE OCBOCHUS KOMHGTGHHI/Iﬁ IUIAaHUPYEMBIM pE3YyJibTaTaM O6y‘l€HI/IH 1 KPUTCPHUAM UX OLICHUBAHUS (OHCHKaZ

Ha 0230BOM YPOBHE:

OIlK-1.1

IIpumenser  QyHIaMEHTaNbHBIE
3HaHUS, MOJNYYCHHBIE B 00JAcTH
MaTeMaTHYECKUX u (mn)
€CTECTBEHHBIX HayK pu
MOCTPOCHUU MOJIeNIeH B 3aJaHHOU
MPeIMETHON 00JIACTH

3Haer OCHOBHBIE HPUHIIUITBI
CHCTEMHOTO MOJIX0Ja K OIHCAHHIO
JMHAMHYECKUX TIPOIIECCOB;
KJIaCCU(PUKAIIIO
nuddepeHInanbHbIX YpaBHEHUH U
CHCTEM.

Vmeer BBIICIISTH KIIFOYEBBIE
TIEpEMEHHBIE U CBSI3U B UCCIIETyeMOM
poOIeMHON obnacTu;

(GhopMyIHpPOBaTh MAaTEMAaTUYECKYIO
MoJieNb B BUjie AudhepeHInaibHOro
YpaBHEHUS AN CHCTEMBI

JIP, K

Bormpocs! Ha
sk3amene 1-42




ypaBHEHUN; HWHTEPIIPETUPOBATh
TIOBEJICHNUE PEIICHUH C TOYKU 3PEHUS
HUCXOJHOMW MPUKIIATHOMN 3a1a4H.

Bnaneer HaBBIKAMH  CHCTEMHOTO
aHaIM3a HECTALMOHAPHBIX
IPOLECCOB € HCIIOJB30BAHHEM
amnmapara muddepeHnnanbHbIX
ypaBHEHHH; CHOCOOHOCTBIO
CTPYKTYpHPOBaTh  JHHAMHYCCKUE

3aJa4 U BBIABJIATH UX BHYTPCHHIOIO
JIOTUKY Ha OCHOBC MaTeMaTU4€CKOIro
MOICINPOBAHUA.

OIIK-1.2

[Ipumensier  (yHIaMEHTANbHBIC
3HAHUS, MOJIy4YeHHbIE B 00JIaCTH
MaTeMaTU4YECKUX u (mnn)
€CTEeCTBEHHBIX HAayK IIpH BEIOOpE
METOIOB peIIeHHs 3amadq
npogeCcCUOHANTBHOM
JIESITeTbHOCTH

3HaeT  TEOPETHYECKHE  OCHOBBHI
TEOpUH Qg depeHIraIbHbIX
YpPaBHEHHH — OT YypaBHEHUH C

pazacIAromuUMHUC NNEPEMEHHBIMU 10
JIMHCHHBIX CHCTEM C IIOCTOSHHBIMH

KOd(ppHUIHEHTaMH, BKJTIOYAs
TEOPEMBI CYIIECTBOBAHUS u
SIMHCTBEHHOCTH, METOMBI

MOCTpOEHH OOMMX W  YaCTHBIX
pELICHUH; CBA3b MEXY CBONMCTBAMU
Mojieneld 1 GU3NUECKUM (I MHBIM )
CMBICIIOM 3a/Ia4H.

YMeer BBIOUpATh aIeKBATHBIA METO/T
peuieHus (aHanuTHYECKUH,
KauyeCTBEHHBIM WM YHCICHHBINA) B
3aBHCUMOCTH OT THIAa YPaBHEHUS H
IIOCTABJICHHOW LENH; CTPOUTh U
aHAIU3UPOBATh MaTeMaTHYECKHe
MOJENH pEalbHBIX MPOLECCOB C
UCTIOJIE30BaHHEM

i depeHInanbHbIX YpaBHEHUI.

Braneer HUHCTPYMEHTapHeM
MaTeMaTHYECKOTO  MOJICITUPOBAHUS
Ha OcHOBe JuddepeHIratbHbIX
ypaBHEHHI; HaBBIKAMH

KPUTHYECKOTO aHaiu3a MoJeled u
UX OTpPaHMYCHHH; CHOCOOHOCTBHIO
aaanTupoBaThb MAaTEMaTUYCCKHEC
METOABl K MEXIUCHUILTMHAPHBIM
3aja4aM.

JIP, K

Bompocs! Ha
3K3aMeHe 1-42

OTJIMYHO /32YTEHO)

CooTBeTCTBHE OCBOCHHUS KOMIIETEHIINI IITAHUPYEMBIM pe3yIbTaTaM 00y4eHUS U KPUTEPHSIM UX OLIEHHBAHMUS (OIICHKA:

HAa NPOABHUHYTOM VYPOBHE:

OIIK-1.1

[Ipumensier  QyHIaMEHTANBHBIC
3HaHMUS, TMOJYYEHHbIE B 00JacTH
MaTEeMaTUYECKUX u (mnm)
€CTECTBEHHBIX HayK npu
MOCTPOCHUU MOJIENIeH B 3aJaHHOU
MpeIMETHOHN 00JI1acTH

3Haer OCHOBHBIE HPUHIIUITBI
CHCTEMHOTO MOJXO0Ja K OIHCAHHIO
JMHAMHYECKUX TIPOIIECCOB;
KJIacCU(PUKAIIUIO

i depeHInanbHbIX ypaBHEHUH |
CHCTEM; METOJAbl KaueCTBEHHOI'O U

KOJINYECTBEHHOT O aHaM3a
peIIeHu; TIOHSITHS ($azoBoro
MIPOCTPAHCTBA, TPaeKTOPHUH,

YCTOMYMBOCTH U aTTPAKTOPOB.

JIP, K

Bompocs! Ha
sk3amene 1-42




Ymeer BBIJCIATE KIIFOUEBLIE
TIEPEMEHHBIE B CBSI3H B UCCIIETyeMOI
poOIeMHON o0nacty;
(GbopMyIHpOBaTh MAaTEMAaTUYECKYIO
Mozenb B Buze AudepeHInarbHOro
YpaBHCHHS WU CHCTEMBI
YpaBHCHHI; HHTEPIPETHPOBATH
MOBEICHHUE PEIICHUH ¢ TOYKH 3pCHHUS
HUCXOJHOW MPUKJIAJHON 3aJauH.

Brnameer HaBLIKAMH — CHCTEMHOTO

aHanu3a HECTAL[MOHAPHBIX
IPOLIECCOB € HCIIOJB30BAHHEM
ammapara g depeHTraIbHbIX
ypaBHEHHH; CIOCOOHOCTBIO
CTPYKTYpPHPOBATh CIIO)KHBIC

JUHAMHUYECKHE 3a1a4d M BBIABIATH
UX BHYTPEHHIOIO JIOTUKY Ha OCHOBE
MaTeMaTU4YECKOr0 MOAEIUPOBAHUS.

OIIK-1.2
[pumenser  QyHAAMEHTAIBHEIC
3HAHUS, MOJIy4YeHHbIE B 00JIaCTH

MaTeMaTHIECKHUX u (wm)
€CTECTBEHHBIX HAYK IIPU BBIOOpE
METOIOB peueHus 3a1a4
npogeCcCUOHANTBHOM
JIeSATEIbHOCTH

3HaeT  TEOPETHYECKHE  OCHOBBI
TEOpUH Qg depeHIraIbHbIX
YpPaBHEHHH — OT YypaBHEHUH C
Pa3eNAIOIUMHUCS IEPEMEHHBIMU 0
JIMHEHHBIX CHCTEM C IOCTOSHHBIMHU

koa(dpunreHTamu, BKJIIOYas
TEOPEMBI CYIIECTBOBAHUS u
SIMHCTBEHHOCTH, METOHBI

MOCTpOEHH OOMMX W  YaCTHBIX
peuleHui, a TakkKe KpUTepuu
YCTOMUYUBOCTH; CBS3b MEXIy
CBOWCTBAMH MOJICIICH U (PUINIECKUM
(WM MHBIM) CMBICTIOM 33/1a4H.
YMeer BHIOUpPATh aI€KBATHBIA METO/T
peleHus (aHATMTHYECKUH,
Ka4eCTBEHHBIII WM YHCICHHBIN) B
3aBHCHUMOCTH OT THIIa YPaBHEHUS H
MIOCTaBJICHHOW 1I€IH; CTPOUTh H
aHAIU3UPOBATh MaTeMaTUYECKHE
MOJIEI  peaibHBIX IPOIECCOB C
HCIOJb30BaHUEM
muQepeHInaNbHEIX  YPAaBHCHH;
OILICHUBATh KOPPEKTHOCTH u
MIPUMEHNUMOCTD MOJTy4eHHBIX
pelleHni B 3aJaHHOW IMpPEeIMETHOU
obactu.

Buageer MHCTPYMEHTApUEM
MaTeMaTUYECKOr0  MOJECIUPOBAHUS
Ha OcHOBe an(depeHIHaTbHBIX
YpaBHEHU; HaBBIKaMU
KPUTHUYECKOTO aHallu3a MOoJeNed U
UX OrpaHMYEHHUH; CHOCOOHOCTHIO

aaanTUupoBaTh MaAaTEMATUYCCKHEC
METOABI K MEKIUCHUIITIMHAPHBIM
3agadyaM B C€CTCCTBCHHEIX,

HWHIKCHCPHBIX 5010%¢ COIMaJIbHO-
OKOHOMHYCCKHUX HayKaXx.

JIP, K

Bomnpocs! Ha
sK3aMeHe 1-42




TunoBbie KOHTPOJIbHBbIE 32JAHNUSI WM MHbIE MATEPHAJIbI, HEO0OXOAUMBbIE [IJIl OLIEHKHU
3HAHWI, YyMEeHHUH, HABHLIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TAMbI
(opMupoBaHUA KOMIIETEHLIMI B MPoLiecce 0OCBOEHHUs 00Pa30BaTeIbHOMH MPOrpaMMbl

BOHpOCLI AJIA KOJUIOKBUYMOB

BUJIET 1

1. Teopema cymecTBOBaHUS M €AMHCTBEHHOCTH JUIS JIMHEHHBIX CUCTEM.

2. Teopema JInyBuiIst 1u1st TMHEHHBIX OJJHOPOIHBIX CHCTEM.

3. 3amayda. YpaBHeHUs B NONHBIX AU depeHnnanax u npuBoAsIIecs K HUM.

BUWJIET 2
1. IIpocteitmme Knacchl 0OBIKHOBEHHBIX MU ()EepeHIINATBHBIX YPaBHEHUN
MIEPBOTO MOPSIKA.
2. CBoiicTBa pelieHuil TMHEHHBIX OJTHOPOIHBIX CUCTEM (TeopeMsl 1, 2, 3).
3. 3amaua. OTHOPOTHBIC YPABHEHHUS M IPUBOISITUECS K HIM.

BUJIET 3
1. YTBepkaeHue o MpeaCcTaBICHUN PEIICHHUS HEOITHOPOIHON CHCTEMBI,
CIICJICTBHE.
2. Jlemma o nuHelHO# He3aBUCUMOCTH (QYHKIUI BUIa xke
3. 3ajaua. YpaBHeHUs!, HE pa3pelIeHHbIC OTHOCUTEIIBHO MPOU3BOTHOM.

AX

BUWJIET 4
1. Teopema cylecTBOBaHUS M €JMHCTBEHHOCTH peleHus 3agaun Komm s
JUHENHOTro ypaBHEHUs N-0T0 MopsiaKa.
2. ITouck yacTHOTO pelLIeHUs TUHEHHOTO HEOAHOPOIHOTO YPaBHEHHUS C
MOCTOSIHHBIMU KO3 (uLineHTaMu (PE30HAHCHBIN ciiyyail).
3. 3amaua. YpaBHEHUs C pa3ZieICHHBIMU U Pa3eISIOUIMMUCS IEPEMEHHBIMU U
MIPUBOJIALINECS K HUM.

BWJIET 5
1. Teopema o raankocTu pemeHuit AuddepeHnnanbHbIX ypaBHEHUH.
2. [TormkeHne mopsIKa JJMHEWHOTO OTHOPOTHOTO U hepeHITHaTIEHOTO
ypaBHEHUS.
3. 3amada. JIuHeiiHbIe ypaBHEHHS IEPBOTO TTOPSIKA.

Ilepeuenv komnemenyuit (vacmu KomnemeHyuu), NPOEEPAEMbIX OUEHOUHBIM CPEOCEOM .
OIIK-1.1, OIIK-1.2.

IIpakTHYeckue 3a1a4u MO TeMATHKeE J1a00PATOPHBIX padoT

Tema 1. Jludppepennmanbuble ypaBHEHHS TEPBOTO MOPSIKA.

3ananue: OnpenenuTh THI U PElIUTh Kaxaoe Iu(pdepeHnuanbHoe ypaBHeHHE HePBOro
nopsKa.

Bapuanr 1

1. (2t + 3x — 1)dt = (5 — 4t — 6x)dx;

2.xy =e¥ + 2y

3.dy + (xy — xy3)dx = 0;

4. x*y' — 2xy = 3y;

5.y —1=e*%,



Bapuanr 2

1. ysinx +y'cosx =1,

2.2x3+y=xy;

3. x(x—l)y + 2xy = 1;

4. y —-1= x(xy+1)

5.xy — 2y = —2x2.

Tema 2. [luddepennunanbaple ypaBHEHHS BBICIINX MTOPSIIKOB.
3ananue: Pemuth ypaBHEHUE.

Bapwuant 1

’ !2 !
l.xyy —xy —yy =0;

2. xy®) —y® = 0;
3.y®W —2y"+2y" =2y +y=0;
4.y® +8y" + 16y = 0;
5.y + 5y + 6y = cos 2x;
6. y”+ 4y'+ 3y = cos x;
7.y +y= tgx
eX
8. y _y 1+ex’
9. x%2y" —3xy + 3y = 5x% — x;

10. x?y" — xy — 3y = 5x*,

BapuanT 2

1.y " =7y "+16y — 12y = 0;

2.y® +4y" +8y"+ 16y + 16y = 0;

"2 '
3.y =4y -1

4, xy' = y/ln%;
" ’ 1
Sy +y = cosx;
" ' sinx |
6.y +y = cos?x’

7.y —4y'+ 3y = sinx;

8.y —5y + 6y = sin2x;

9.x%2y" —3xy + 3y = 5x% — x;

10. x2y" — xy — 3y = 5x*,

Tema 3. Cucremsl nuddepeHIaibHbIX YpaBHEHUH.
3ananue: Pemurs cucTeMy ypaBHEHHUIA.

Bapuanr 1
x =Y,
1. y —4x + 4y,
=-2x+y+2z
= 2x + 6y — 15z,

2. y'=x+y—52,
z' =x+2y— 6z

3 {x'=—x—2y+2et,

"y = —2x + 2y + 5et.

4{ x = 4x + 2y,

|y '=—x+y+2et.

Bapuanr 2



x =9x — 6y — 2z,
{y—18x—12y 3z,
z =18x — 9y — 6z.
x'—4x+6y—152

{ =x+3y—52,

z =x+2y—4z

3{ x' = —x+ 3y,

y =—x+3y+et.
x =4x+y—e?,
y = —5x —2y.

Ilepeuens komnemenyuil (vacmu KOMnemeHyuu), NPOEEPAEMbIX OUCHOUHBIM CPEOCHEOM .
OIIK-1.1, OIIK-1.2.

3ayeTHO-IK3aMeHAIIMOHHbIE MAaTepHAJIbl VI MPOMEKYTOUYHOH  aTTecTAlUH
(3xk3ameH/3a4eT)

Bonpocwi 0nsa noozomosku K IKzameny/3auemy
1. Tlonsarue nuddepeHaTbHOIO YpaBHEHHs W €ro pelieHus. YpaBHEHHUS C

pazfensoluMuca  nepeMeHHbIMU.  OJHOpOAHBIE  ypaBHEHUS. YpaBHEHHUS B  IOJHBIX
IuddepeHimanax, MUHTErpUPYIOLUI MHOKUTEb.

2.  JluneiiHple ypaBHEHHUS IEPBOTO MOPSIKA.

3.  Jlemma I'ponyoinna-benmana.

4.  Teopemsl [lukapa ans ogHoro nuddepeHInaiIbHOro YpaBHEHHS U CUCTEM.

5.  Teopema Inano.

6. Teopema CyIIeCTBOBaHUS W €JMHCTBEHHOCTH ISl cHcTeM Au(QepeHIrnanbHbIX
YpaBHEHUM.

7. CBoiicTBa peleHuil TUHEHHBIX OAHOPOAHBIX cucteM (Teopemsr 1,2,3).

8.  CaoiicTBa pemeHuil TMHeHHBIX OAHOPOAHBIX cucTeM (Teopemsl 4,5).

9.  Teopema JInyBWIIS 17151 IMHEWHBIX CUCTEM.

10. TlonsTHe pyHAAMEHTATIBLHONW MATPUIIBI U €€ CBOMCTB.

11. Meron Bapuanuu HPOU3BOJIBHBIX IMOCTOSHHBIX AJISl JIMHEWHBIX HEOJIHOPOJHBIX
CHUCTEM.

12.  VYTBepxneHue o TUHEHHBIX HEOJHOPOIHBIX CUCTEMAaX U CIIEACTBHE U3 HETO.

13. DOKBUBaJIEHTHOCTb YpaBHEHHS N-0ro TMOpsjAKa M CUCTeMBL.  Teopema
CYIIECTBOBAHMS U €JMHCTBEHHOCTH perieHus 3a1aun Koy s ypaBHEHHUS n-0T0 NOpsAKa.

14. CsaolicTBa pemeHH TMHEHHBIX OJHOPOJIHBIX TU(GEpEeHIMATbHBIX YPaBHEHUN Nn-
oro nopsiaka. Teopewmsr 1,2,3.

15. CgoiicTBa pemeHH TMHEHHBIX OJHOPOIHBIX IU(p(PepeHIHaTBHBIX YpaBHEHHH n-
oro nopsaka. Teopemsr 4,5.

16. Teopema JInyBuILIA.

17. Caywail mpocTBIX M KpPaTHBIX XapakTEePUCTUUYECKHX YHUCEN JJs JUHEHHOro
OJTHOpPOHOTO AU hepeHIInaIbHOTO ypaBHEHUS N-0T0 MOPSIKA.

18. TlocTpoeHune oOMIETO BEMIECTBEHHOTO PEIICHUS.

19. Jlemma o nuHeHHON He3aBUCUMOCTH (yHKIMHU BUaa xkeAmx.

20. Tlomck 4YacTHOTO pEUICHHs HEOAHOPOJHOTO YPaBHEHUS C MOCTOSHHBIMHU
K03 pHLIHEHTaMH.

21. Teopema 0 HEmpepbIBHOW 3aBUCUMOCTH M TU(G(HEPEHIUPYEMOCTH PEIICHUA OT
apaMeTpoB.



22. CnepnctBue W3 TEOPEMBbI O HETPEPHIBHOW 3aBUCUMOCTH B AUPPEPEHIINPYEMOCTH
pEUIEHU OT MapaMeTPOB.

23. Tlomyuenue 3ama4 AJsl MPOU3BOJHBIX MO MAPAMETPY U HAYAIBHBIM YCIOBUSIM.

24. Bwupg oOmiero pemieHus OJHOPOTHOM CHCTEMbl JUHEHHBIX TudQepeHIIHaTbHBIX
YpaBHEHHMI B Clydae MaTpHUIbl MPOCTOW CTPYKTYphl M MaTpuIlbl o0miero Bujaa. Briienenue
BEIIECTBEHHbBIX PEIICHUN.

25. Meton HeompeneaeHHbIX Kod()(PUIIMEHTOB MOMCKa OOIIEro penieHus JTUHEHHON
OJIHOPOJHOM CHCTEMBI.

26. Ilomck  YacTHOTO  peIIeHUs  JIMHEHHOH HEOJITHOPOJAHOMN CUCTEMBI
nuddepeHIAIBHBIX YPABHEHHUH C MTOCTOSTHHBIMH KO3 QUITUEHTAMH.

27. Ormpenenenue yctounBoctu 1o JlsmyHoBy. 'eomerpuueckas MHTEpIIpETaIus.
CBeneHue ucClIeOBaHUS YCTOMYMBOCTH HYJEBOTO PEIIEHUS K HCCIECJOBAHHUIO YCTONYMBOCTH
HyJleBoro peuienus. IlpeoOpazoBanue TMHEWHOW cUCTeMBbI TU(GEpEeHINATbHBIX YPAaBHEHHN C
MMOCTOSTHHBIMH KO3 (HUITIEHTaMH.

28. YCTOWYHMBOCTH HYJIEBOTO PELICHHS OIHOPOJHOW CHCTEMBI AH(hepeHIHaTbHBIX
YpaBHEHUU ¢ TOCTOSIHHBIMU KO3 durmenramu. Jlemmsr 1,2.

29. YCTOWYHMBOCTH HYJIEBOTO PELICHHUS OAHOPOJHOW cHUCTeMbl AuQQepeHnnatbHbIX
ypaBHEHUU ¢ MOCTOSIHHBIMU KO3 dunrenramu. Teopems! 1,2,3. 3ameuanue.

30. Teopema Ueraepa o HeycroitunBoctr. Kpurtepuii Payca-I'ypsuna.

31. Teopema JIsmyHoBa 00 yCTOHYMBOCTH IO IEPBOMY MPUOIHKEHHIO.

32. TloBeneHue TpaeKTOPHA JUHEHHOW OIHOPOAHON cucTeMbl Au]QepeHInanbHbIX
YpaBHEHUU BTOPOTO MOPSAKA C MOCTOSHHBIME Koddduientamu (y3en, ceio).

33. TloBeneHue TpaeKTOPH JIMHEHHON OJHOPOAHOHN cHuCTeMBbl AU(QepeHIIHaTbHBIX
yYpaBHEHU BTOPOTO MOPSAKA C MOCTOSHHBIMU Koddduimentamu (Pokyc, HeHTp).

34. TloBeneHue TpPaeKTOPHA JUHEHHOW OIHOPOAHON cucTeMbl Au]QepeHInanbHbIX
YPaBHEHHMH BTOPOro MOpsAIKa C TOCTOSHHBIMH KO3(pQUIMEHTaMU (IUKPUTHYECKUN y3er; {

A, #0,4,=01}).

35. TIloBeneHue TpaeKTOpPHM JUHEHHOM OJHOPOAHOM cucTeMbl AU(QepeHIHaTbHBIX
YpaBHEHUH BTOPOIrO MOpsIKa C MOCTOSIHHBIMU KO3 (uLMeHTaMHu (BBIPOKIACHHBIN y3er; {

A=24,=01}).

36. Teopema o IOBEJICHUU TPACKTOPUHU BOJIM3H (PoKyca.

37. Tlonstue mpenenbHOro uukia. [loBeneHue TpaekTOopuil BOIM3M MPEAETHHOTO
ITUKJIA.

38. AunbrepHatuBa Opearonbma u cieAcTBHE U3 HEE.

39. Onmnpenenenne ¢yakiuu ['puHa. Teopema o cymiectBoBaHuu (yHKIUU [puHA.
CgoiictBa ¢pynkuuu I'puna.

40. 3amaua IItypma-JlmyBmmisa. Teopema o CBOWCTBAaX COOCTBCHHBIX 3HAYCHUU M
COOCTBEHHBIX (PYHKIUH.

41. MonenupoBaHUE CUCTEM, YCTOMYMBOCTh U OOpaTHAS CBSI3b, CHHTE3 PETYJIATOPOB.

42. Mopnenu HEHPOHOB U reHEpalns CHANKOB, CHHXPOHU3AIMS U HEHPOHHBIE PUTMBI,
aTTPAKTOPHI 1 MEXAHU3MBI ITAMSITH.

Ilepeuens komnemenyuit (vacmu KomnemeHyuu), NPOEEPAEMbIX OUEHOUHBIM CPEOCEOM .
OIIK-1.1, OIIK-1.2.

4.2 Metoanuyeckue MaTepuaJibl, ONpeAe/siiomme NpoueAypbl OLCeHUBAHUS 3HAHUIA,
YMEHHH, HaBBIKOB M (WJIHM) ONbITA [eSTeIbHOCTH, XAPAaKTEePU3YIOIUHUX ITAIbI
(popMupoBaHus KoMneTeHIIHIA

Memoouueckue pekomenoayuu, onpeoenarouiue npoyedypvl OUeHUBAHU HA 3aueme u
IK3amMeHe:



[Ipouenypa npomeXyro4yHoM aTTecTaliyd IPOXOAUT B COOTBETCTBUU C IlomoxkeHueM o
TEKyIIeM KOHTPOJIC U TPOMEKyTouHOH aTTecTaruu odyqaronuxcs ®I'BOY BO «Kyol'Y».

HtoroBoii (opmoii KOHTpOJIE CPOPMHUPOBAHHOCTH KOMIIETEHIMH y OOYyYaromuxcs I0
JUCLUIUIMHE SBIAIOTCA 3a4eT W 3Kk3aMeH. CTylneHTbl 00s3aHbl CaTh 3a4eT M 3K3aMEH B
COOTBETCTBUH C PACIMCAHUEM U YUEOHBIM IJIAHOM.

®OC npoMeKyTOYHOM aTTECTALlMM COCTOUT M3 BOIPOCOB K JK3aMEHY M pe3yJbTaTOB
TEKYILEro KOHTPOJIA.

3auer ¥ 9K3aMeH M0 JUCLMIUIMHE MPEeCiIeayIoT Lelb OLEHUTh padoTy CTYyJEHTa 3a Kypc,
MIOJIy4YeHUE TEOPETUYECKUX 3HAHUM, MX IPOYHOCTb, Pa3BUTHE TBOPYECKOI'O MBILUICHUS,
proOpeTeHNe HaBbIKOB CAMOCTOSATENIBHOM PabOThl, yMEHNE IPUMEHSATh [IOJyYEHHbIC 3HAaHUS IS
pELICHUS IPAKTUYECKUX 3a/1a4.

®dopma npoBeeHNs 3a4eTa U dK3aMEeHa: YCTHO.

DK3aMeHaTOpy NPEAOCTaBISAETCs MIPaBo 3aaBaTh CTYIEHTaM JOIOJIHUTEIbHBIE BOIIPOCHI
10 Bceil yueOHOM nporpaMme JUCHUITIHHBIL.

Pesynbprarhl cnaum 3adera ¥ 3K3aMeHa 3aHOCSTCS IPENOJaBaTeIeM B IK3aMEHALMOHHYIO
BEJJIOMOCTb U 3a4ETHYIO KHUXKKY.

OneHuBaHUE YPOBHS OCBOEHHUS AMCLMILIMHBI OCHOBBIBAETCS HA KAayECTBE BBITOJIHEHUS
CTYJEHTOM 3aJJaHUI TEKYILIEro KOHTPOJI U OTBETOB Ha BOIIPOCHI 3a4€Ta U K3aMEHa.

Kpumepuu OUCHKU NO IK3AMEHY .

Ornenka Kpurepuu orieHuBaHus 1o 3K3aMeHy
Bhicokuil OLEHKY «OTIIM'IHO» 3aCIY)KUBACT CTY/ICHT, OCBOMBILIUN 3HAHMUS, ymeHus,
YPOBCHB «5» KOMIIETEHIIMH ¥ TEOPETUYECKUI MaTepuai 6e3 mpoOesioB; BHITOTHUBIINIA
(oTIHUHO) BCE 3aJaHusi, MPEIyCMOTPEHHbIE Y4Ye€OHBIM IIJIJAHOM Ha BBICOKOM
KaueCTBEHHOM YPOBHE; MPAKTHUYECKHE HAaBBIKK MPO(EeCcCHOHATHLHOTO
MIPUMEHEHHUS OCBOEHHBIX 3HAHUI C(HOPMHUPOBAHEI.
Cpennuit OIIEHKY «XOpOIIO» 3aCiyKUBAE€T CTYIEHT, MPAKTUYECKU IOJHOCTHIO
YPOBEHB «4» OCBOMBIITUH 3HAHUS, YMEHHUsI, KOMIIETCHIINMA U TEOPETHUECKUI MaTepural,
(xoporto) yueOHbIe 3a/laHdsl HE OIICHEHbl MaKCUMAJIbHBIM YHUCIOM OaiioB, B
OCHOBHOM C(POPMHUPOBAIT MPAKTUIECKUE HABBIKHU.
[Toporossiii OLICHKY «YyJIOBJIETBOPHUTEIILHO» 3aCIYKHBA€T CTYAEHT, YaCTHYHO C
YPOBEHB «3» nmpoOenaMyd  OCBOMBIIMN  3HAHUS, yMEHHS, KOMIIETEHIIUH U
(YymoBneTBOpUTE | TEOPETUYECKUH MaTepuall, MHOTHe YyueOHble 3afaHus Jubo He
JILHO) BBITIOJIHWII, JIMOO OHU OICHEHBl YHCJIOM OaIOB OJU3KUM K
MUHUMAJIbHOMY, HEKOTOPBIE MPAKTUYECKIE HABBIKUA HE CHOPMUPOBAHBI.
MUHUMaIIBHBIA | OIICHKY «HEYIOBJIETBOPUTEIHLHOY 3aCIyKUBAET CTY/ICHT, HE OCBOMBIIUH
YPOBEHb «2» 3HAHMS, YMEHUS, KOMIIETEHIIUH U TEOPETHUYECKUN MaTepual, ydeOHbIe
(HEYTOBIETBOPH | 3aJIaHUSI HE BBITTOIHIUI, TPAKTUYECKUE HAaBBIKK HE CHOPMHUPOBAHEI.
TEJILHO)

Kpumepuu OUEHKU no 3auemy:

«3a4TCHO». CTYIEHT BIAACET TEOPETUUYECKUMHU 3HAHMUAMHU [0 JAHHOMY pas3zeily, IOIyCKaeT
HE3HaYUTeNIbHbIE OIIMOKH, CIpaBIsIeTCs ¢ MaTepualioM 0e3 BUIMMBIX 3aTPyIHEHUH; CTYAEHT
yMeeT MPAaBUIBHO OOBSICHITH MaTepUall, MOJKPEIUISsA ero puMepaMu, U, MPUMEHSS MOTy4YeHHbIe
3HAHWS NIPU PELICHUHU NPAKTUYECKUX 3a7a4.

«HE 3a4TE€HO»: MaTepuall HE YCBOEH WJIM YCBOEH YAaCTHYHO, CTYIEHT 3aTPyJIHSAETCS NPUBECTU
IOpUMEPBI, peliaeT 3afayd ¢ BUAMMBIMU 3aTPYAHEHUSMH, JOBOJIBHO OTPAaHUYECHHBIH 00BEM
3HAaHUU TEOPETUUYECKOTO MaTepuaa.



OrneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOMPAIOTCS C YUYETOM WX MHIUBHIYaIbHBIX CUXO(U3NIECKIX 0COOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIUL[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTABIISACTCS JOTIOJIHUTEIBHOE BPEMsI [UIsl TIOATOTOBKM OTBETA HA DK3aMEH€E;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUCHHSI MHBAIUIOB U JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMHU 370pPOBbS IPEAYCMaTPUBACTCS MCIIOIb30BAHNE TEXHHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYaTbHBIMH OCOOCHHOCTSIMU;

— TIpH HEOOXOIUMOCTH ISl 00YYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
U MHBATUAOB TPOILEAypa OICHHWBAHUS pE3YyNbTAaTOB OOyUYeHHsS 10 JAUCHUILUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO 3TATIOB.

[Iponienypa oneHMBaHUS PE3yJIbTAaTOB OOy4YCHHS WHBAIUIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBsSI 110 AMCLUITIMHE MTPEIyCMaTpUBAET MpeaocTaBieHne nHpopmanuu B
dopmax, afanTUPOBAaHHBIX K OTPAHUYCHUSAM HX 370POBBS M BOCIPUSATHS HH(POPMALIHH:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIBLHOTO anIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

Memoouueckue  pekomenoayuu,  onpeoenarouiue  npoyeodypbLl - OUEHUGAHUA
KoL10Keuyma

Kpumepuu oyenku:

«OT1nnyHo». OTBET JEMOHCTPUPYET INIyOOKOE U CUCTEMHOE MOHMMAaHUE TEOPETUYECKOTO
MmaTtepuana. DOpPMYIUPOBKU ONPEICICHUNH W TEOPEM MPHUBOJATCS TOYHO, IOJHOCTHIO U C
cOOJIIOJIEeHHEM BCeX HEOOXOMUMBIX ycioBui. CTyneHT CBOOOJHO ONepHpyeT MaTeMaTH4ecKOon
TEPMHHOJIOTHEH, yCTaHAaBIMBAET JIOTUYECKUE CBSI3U MEXIY MOHATHAMH, MOSCHSIET CMBICI
YTBEP)KICHUH M TpU HEOOXOAMMOCTH H3JIaraeT WAE0 J0Ka3aTelbCTBA WIM TMPUBOJIUT
peneBaHTHbIN mnpumep. M3lokeHHe JIOTMYHO, CTPYKTYPHpPOBAHO, 0€3 COJepKaTeNbHbIX WU
TEPMUHOJIOTMUECKUX OLIHOOK.

«Xopomio»: OTBET B IEJIOM KOPPEKTEH U OTpa)kaeT Xopollee MOHUMAaHHE TEMBbI.
OCHOBHBIE OIpe/ieNieHus] U TeopeMbl CHOPMYIMPOBAHBI BEPHO, OJHAKO MOTYT OTCYTCTBOBATh
BTOPOCTETICHHbIE JeTalu (HampuMep, OJHO W3 YCIOBHIl TeopeMbl HE Ha3BaHO siBHO). MMeetcs
oOmiee TMpelICcTaBIE€HHE O CBS3M MOHATUH, BO3MOXXHbI HE3HAUUTENIbHbIE HETOYHOCTH B
TEPMHUHOJIOTHH WM HETIOJIHOE 00BbsICHEHUE CYyTU yTBepKIAeHHs. CTyIeHT ClIOCOOeH OTBeYaTh Ha
YTOUYHSIOLINE BOMPOCHI, HO apTyMEHTAIIUsl MOXKET OBITh HEJJOCTATOUHO Pa3BEPHYTOM.

«¥Y noBreTBOpUTEIbHO». OTBET HOCUT (PparMEHTAPHBIM WM MOBEPXHOCTHBIA XapakTep.
CryneHT BOCHPOU3BOJIUT OTHAEIBbHBIE DJIEMEHTHI TEOPUU (HAIIPUMEp, HAa3BaHHME TEOPEMBI WIIU
o0LIyI0 UJel0), HO HEe BIAJIeeT MOJHONM U TOYHOU (opMynupoBkoil. MIMeroTcsi cyiiecTBeHHbIE
npoOesbl: MPOIMYIIEHB! KIIOUEBbIE YCIOBUS, MEPernyTaHbl MOHATHS, OTCYTCTBYET NMOHHMAaHUE
o0yacTu MPUMEHUMOCTH pe3yibTaTta. Bo3aMokHBI TpyOble TepMHHOJIOTHYecKkre omunOku. OTBeT
JIEMOHCTPUPYET MUHUMAJIBHO JOCTaTOYHBIA YPOBEHB IS IOMYCKa K JaJbHEHIIUM BHIaM padoT,
HO TpeOyeT cepbE3HOM T0pabOTKH.

«HeynosnerBoputenbHo». OTBET OTCYTCTBYET WM COACPXKUT (PyHIAaMEHTaJIbHBIE
OLIMOKH, CBUJETEIbCTBYIOIIME O HEMMOHMMAHUM 0a30BbIX MOHATUN Kypca. CTyAEHT HE MOXET
chopMynHpOBaTh Jake MPOCTEHIIME OmNpeAeieHus (HampuMmep, UYTO TaKoe pELIeHHe



Qg epeHIaIbHOr0 ypaBHeHHs, B UM COCTOUT 3afaya Koy, 4To 03HayaeT yCTOMUMBOCTD 110
JlsnynoBy). MMeer MecTo myTaHHWIla B TEpPMHHAX, JIOTUYECKash HECBA3HOCTh, MOMBITKU
yrajpIBaHUsI BMECTO COAEPKATEIBLHOI0 OTBETa. Marepuai HE YCBOEH.

Memoouueckue pexomenoayuu, onpeoenaioujue npoyeodypvl OUEHUBAHUA PEUleHUs
3a0ay no memamuke J1a00pamopHvIX paoom

Kpumepuu oyenku:

5 (Ornuuno): Bce 3amauM mpaBHIBHO KIACCU(DUUIMPOBAHBI M PEIICHBI, PEIICHUS
IIPOBEPEHBI; BBIBOJIbI ITOJIHBIE U 000CHOBaHHbIE; O(hOpMIIEHUE aKKypaTHOE.

4 (Xopomo): BonbIIMHCTBO ypaBHEHUH PELICHBI BEPHO; JOMYIICHBI MEJIKUE OLIIMOKH B
KJIacCU(pUKALMU W BBIYMCICHUSIX; BHIBOJIBI IPUCYTCTBYIOT, HO KpaTKUeE.

3 (YnoBnerBopuTenbHO): PemieHsl He Bce 3aauu; €CTh OMIMOKUA B ONPEACICHUHN THIIOB
YpaBHEHUU WJIM METO/IaX; OTCYTCTBYET NMPOBEPKA UITU 33/1a4a HE BBITIOJIHEHA.

2 (HeynoBnerBoputenbHO): MeHee MOJIOBUHBI 3aJaHUIl PELICHO; CHCTEMAaTHYECKUE
OIIMOKHU B OJIXO/Ie; paboTa HE COOTBETCTBYET 33/1aHUIO.

4.3. MeTonnueckne yKa3aHus 110 OPraHU3alii BHIYUCINTEIbHON HHPPACTPYKTYPHI

YciaoBust npUMeHeHHs

— Kypc paccunran Ha cTyeHTOB 2-T0 roja 00y4eHusl.

— 3aHATHs IpOBOAATCS B (popMaTe JEKIHHM U MPAKTUUECKUX ayTUTOPHBIX 3aHATHIH.

— Hanmuue npoekropa u nHGPACTPYKTYPHI IJIs1 IEMOHCTPAIIH CXeM, (pa30BBIX
HOPTPETOB, POPMYIUPOBOK TEOPEM, PEILICHHUI TUIIOBBIX 33124 WM aHUMAalni
MIOBEJICHUS TPAEKTOPHH.

— Hannuue BIYMCINUTENBHBIX HHCTPYMEHTOB ISl CAMOIIPOBEPKH aHAITUTUYECKUX
petieHnii quddepeHInaIbHbIX YPABHEHUHM U CUCTEM.

Hesnn, 3a1a4un U 0’kUIaeMble pe3yabTaThl

[lenu opraHu3anyy BEIYUCIUTENIEHOW HHPPACTPYKTYPHI:

— O06ecreunTh CTyI€HTaM JOIMOJIHUTENbHBIE HHCTPYMEHTHI U1l CaMOIIPOBEPKU
AQHAIUTUYECKUX pelIeHuH AU PepeHInanbHbIX YPaBHEHUN U CHCTEM.

— Tlopnepxathb mporecc caMOCTOSATENbHONW MOJATOTOBKY K KOHTPOJIBHBIM paboTam,
KOJIJIOKBUYMaM U 3K3aMEHY C OMOILBIO IIU(PPOBBIX PECYPCOB.

— CdopmupoBaTh y CTYZAEHTOB KPUTHUYECKOE OTHOIIEHUE K PE3yIbTaTaM, OJIyUYE€HHBIM C
MOMOIUIbIO TPOIPAMMHBIX CPEJCTB: YMEHUE OTINYATh KOPPEKTHOE aHATUTHYECKOE PElICHHE
0T (hOpMaJILHOTO BBIBOJIA CUCTEMBI KOMIIBIOTEPHOM anreOpsl.

3aa4uy NpenoJaBaTesis:
1. [oaroroBka u myOIUKaIMs EPEUHs] PEKOMEHIYEMbIX [IU(PPOBBIX HHCTPYMEHTOB.
2. Pazpa0oTka 3TaJlOHHBIX peIIeHUI U METOANYECKHUX MOSCHEHUH.
3. Cozanue OHJIAMH-TECTOB U MHTEPAKTHBHBIX 3aJaHUH JIJISI CAaMOTUarHOCTUKH.
4. OdopmiieHne METOJUYECKUX MAaTepUaIOB 10 Hctoib3oBanuio [10.
5. Opranuzanust €TMHOTo WH(OPMALIOHHOTO TPOCTPAHCTBA.

OsuaemMbie pe3yibTaThl CTYIEHTOB:

— VYMeHwue npoBepsTh COOCTBEHHBIC PEIICHUS C MOMOIIBI0 U(POBBIX HHCTPYMEHTOB.

— TloHnmaHue orpaHHYEHUN ¥ BO3MOXKHOCTEH CUCTEM KOMITBIOTEPHOM anreOphl mpu padoTe ¢
nuddepeHIaATbHBIMA YPAaBHEHUSIMH.



— CnocoOHOCTh HHTEPIIPETUPOBATH PE3YIbTATHI, HOTYUECHHBIE TPOTPAMMHO, B TEPMUHAX
aHAJIMTUYECKON TeOpHH (HampuMep, pacro3HaBaTh, KOTrJa CUCTeMa BBIIAET 00IIee perieHue
B HESIBHOM (pOpPME MIIM TPOITYCKAET 0COObIE PEIICHHS).

— ®opMupoBaHHE HAaBBIKOB CAMOCTOSITEIBHONW PaOOTHI C TEOPETUIECKUM MATEPHAIOM U
3aJ1a4aMy BHE ayIUTOPHU.

Iopsinok peanuzanuu

3anaua Nel: [TogrotoBka u myOauKanus nepeyHs: peKOMEHIyeMbIX U(POBBIX HHCTPYMEHTOB
CocTaBUTh U OIMYOJIMKOBATH CIIHCOK IIU(PPOBBIX HHCTPYMEHTOB, NMPEIHA3HAYEHHBIX JIIS
CaMOIIPOBEPKH pelieHui AuddepeHnaIbHbIX YpaBHEHHM U CUCTEM:

WolframAlpha — mi1st 6p1cTpoii IpoBepKy OOIIMX M YaCTHBIX PEIICHUH, TOCTPOCHHUS
(a30BBIX TOPTPETOB U MOJICH HATIPABICHHUHA

Symbolab — asst momaroBoro mpocMoTpa METO10B perieH s (TI0JIe3HO MpH
MTOBTOPCHHH )

GeoGebra — s Bu3yanu3aiuu HHTErpaibHBIX KPUBBIX U KAUECTBEHHOTO aHAIM3a
MOBEJICHUS PELICHUI

Python ¢ 6ubnmnorekoit SymPy — A CHMBOJIBHOM MPOBEPKU pelIeHHi (IpUMephl
KOJla MPUBEICHBI B METOJMYECKHX MaTepraiax)

Desmos (B OrpaHUYeHHOM PEXUME) — JIJIs TpadUIeCKON MILTIOCTPAIH PEIICHUH,
3aBHUCSIIUX OT MapameTpa

JI1s1 Ka)K0ro THCTPYMEHTA YKa3aHbl:

Ccpuika Ha BeO-uHTEpdEiic

[Tpumep KOppeKTHOTO 3ampoca (Hampumep, solve y' = x*y)

Orpannuenus ucrnosnb3oBanus (Hanpumep, « WolframAlpha moxer He BbI1aBaTh
0COOBIE PELICHUS»)

Pexomenmammu mo MHTEpHpETaMN pe3ylibTaTa B TEPMUHAX Kypca

3az[aqa No2: Pa3pa60TKa OTAJIOHHBIX peIlIeHPIfI 1 MCTOOHUYCCKHX MOSICHEHUH
HOI[FOTOBI/ITI) THUITIOBBIC PCUHICHUA 1O KIIFOUYEBBIM TCMaM:

YpaBHEHMS € pa3AeAIOMUMUCS IEPEMEHHBIMU

OpHOpo/IHBIE ypaBHEHUS (3aMEHa y=uX )

JluneliHble ypaBHEHUS (METOJ HHTETPUPYIOLIETO MHOKHUTES)

CucreMsbl ¢ OCTOSSHHBIMU KO3 duineHTaMu (4yepe3 coOOCTBEHHbIE 3HAUEHNS)
AHanM3 yCTOMYMBOCTH OCOOBIX TOUYEK

Kaxioe pemenne BKIIFOYAET:

Knaccudukanuio ypaBHeHUs

O6ocHoBaHME BBIOOpaA METOA

[Tomarossie npeobpazoBaHUs

[IpoBepKy MoacTaHOBKOU

KommenTapuii o Tom, kak mpoBeputh pe3yastaT B WolframAlpha/SymPy

3a1[aqa Ne3: COSI[aHI/IC OHJIAaHiH-TECTOB U HHTCPAKTUBHBIX SaﬂaHI/If/'I JJIA CaMOANarHOCTUKHU
Pa3pa60TaTL HHTCPAKTUBHBLIC MAaTCPHUAJIBI AJId CaMOCTOSATEILHOU OILICHKH YPOBHS YCBOCHMUS:

Tect «Onpenenu TUIT ypaBHEHUS» — BBIOOP MPABUIILHOTO THUIIA U3 5 BApUAHTOB JIJIs
10 ciydaliHbIX ypaBHEHUN

Tect «BpiOepu MeTOA pelICHUs — COMIOCTaBICHUE YPABHEHUS U TIOXOSIIEr0
MeToaa

Tect «Tum 0co60# TOUKM» — IO 33JJAHHOM MaTpPUIE UM COOCTBEHHBIM 3HAYCHUAM
ornpenenuts TvI (y3en, censo, Pokyc u ap.)



— HurepaktuBHbie kKapTouku (Anki/Quizlet) — muis 3anmomMuHanus GOpMYyITHPOBOK
teopeMm (ITukapa, [Teano, JlmyBwis, YeraeBa u ap.)
Kaxx1pI1i1 TECT BKIIIOYAET:
— MrHoBeHHYI0 00paTHYIO CBS3b
— TlosicHeHUe K TPaBUILHOMY OTBETY
— CchUIKy Ha COOTBETCTBYIOIIUH pa3/ie] METOAHUECKUX MaTepHalioB
— B03MO0XXHOCTh MOBTOPHOT'O MPOXOXKACHUS

3amaga Ned: OdopmiieHrne METOINIECKIX MaTepUaoB Mo KCroib3oBanuio [10
[ToAroTOBUTH METOAMYECKHE YKA3aHUS M0 IPUMEHEHHIO [IU(PPOBBIX HHCTPYMEHTOB B KAUECTBE
CPEJICTBA CaMOIIPOBEPKH, a HE 3aMEHbI PYYHOI'O PELLIECHUS:
— «Kak npoBeputs pemerne B WolframAlphay — romarosast HHCTpyKIusi ¢
pUMepaMu KOPPEKTHOTO BBOJIA M MHTEPIPETAIIMH BBIBOAA
—  «YTO MOXET YyIyCTUTh CUCTEMA KOMITbIOTEPHOI anreOpbl?» — nepedeHb TUITHYHBIX
«J1I0BYIIEK» (ITOTEPsi 0COOBIX pEeIIeHUI, HESIBHBIE (DOPMBI, ITHOPUPOBAHKE YCIOBUI
TEOPEM)
— «Kax BuzyanusupoBats ¢azoBsiii moprpeT B GeoGebra» — kpaTkoe pyKOBOJICTBO €
npUMepaMu JJIsl CUCTEM 2-TO MOpsIKa
— «IIpoBepka nuHeiHOU crcTeMbl B SymPy» — roToBbIi 1a0s10H Koga Ha Python ¢
IIOSICHEHNEM Ka)KJI0M CTPOKH
Bce maTepuansl mogu€pKUBaroT:
— Ilpuopurer aHAIUTUYECKOTO PEILICHUS
— Heo0xoaumocTh NOHMMAaHUS METO/1a, @ HE TOJIBKO pe3yibTara
— Kputnueckoe oTHOIIEHNE K aBTOMAaTU3HUPOBAaHHBIM BbIBOJIAM

3agaua NeS: Opranusanus eAMHOT0 HH()OPMAIIMOHHOTO IPOCTPAHCTBA
— Bce BcomorarensHble MaTepuaibl pasMmeliensl B LMS yHuBepcuTeTa (Hanpumep,
Moodle, Google Classroom, MS Teams) B CTpyKTYpUpPOBaHHOM BUJE:
— Pazgen «Jlekuum» — npe3eHTauu, GopMyIMPOBKH TEOPEM, CXEMbI KilacCUPUKaIUN
— Paznen «lIpakTtrka)» — 3TajJOHHbIE pelIeHUs, KOHTPOJIbHbBIE paOOThI MPOLLIBIX JIET C
pelIeHUsIMH
— Paznen «CamonpoBepkay — CCbUIKM Ha NHCTPYMEHTBI, MHCTPYKIUH, OHJIAHH-TECTBI
— Paznen «lloaroroBka K KOJNIOKBUYMY» — CIIUCOK TEOPETUUECKUX BOIIPOCOB,
KapTOUYKH, KPUTEPUU OLIEHKH
— Paznen «Hactble ommOKn» — pa300p TUNUYHBIX HETOYHOCTEN B PELICHUSIX U
(dbopMynupoBKax
CrpykTypa obecrieunBaert:
BBICTPBIN JOCTYI K HY’)KHOMY MaTepuainy
Jlornueckyro cBs3b MEX]y TEMaMU
— Bo03MOXXHOCTb CaMOCTOSTEILHOM MOJTOTOBKH 0€3 y4acTHsl IIPero1aBaTelis
— Enuneli ctuib opopMIiIeHHs U TEPMUHOJIOTHIO, COOTBETCTBYIOIIYIO JIEKIIUSAM

IHopsinok NpoBepKU KOPPEKTHOCTH
Yek-1HCT NPOBEPKH:
1. TloaroroBka BCIIOMOTATEIbHBIX MAaTEPUAIIOB:
— Bce pexomenayeMble HHCTPYMEHTBI TPOTECTUPOBAHBI HA aKTyaJIbHBIX IPUMEpPax Kypca
— DTaJOHHBIE PEIIEHUs POBEPEHBI BPYUHYIO U ¢ noMolibio [10
— Meroauyeckue IMOSICHCHUS HAMMCaAHBI SCHBIM S3LIKOM, 0€3 H30BITOYHON TEXHHYECKOM
CIIO)KHOCTH
2. JlocTymHOCTh M YA0OCTBO:
— CChUIKM Ha HHCTPYMEHTHI paboune U He TPEOYIOT perucTpanuu



— Ilpumepsl 3apocoB BOCIPOU3BOIUMBI CTYIEHTaMU 0€3 OIbITa MPOrPaMMHPOBAHUS
— Marepuaibl CTpYKTYpUPOBAHBI 110 TEMaM Kypca
3. Meroaunueckas 11e1eco00pa3HOCTh:
— IMoguépkHyTa poib pyYHOTrO PEUICHUsI KaKk OCHOBHOT'O METO/1a 00yUECHHS
— VYKa3aHbl THIMYHBIC JIOBYIIKH ITpU ucnoib3oanuu [10 (manpumep, WolframAlpha mosxet
HE BBIJIaTh 0CO00E PEIICHHE)
— EcTb pekoMenganuu 1o UHTEpHpETAN PE3yIbTaTOB
4. HWHterparus B y4eOHBIN MpoIecc:
— Marepuansl pa3menieHsl B equHoM nudpoBom mpoctpanctse (LMS)
— CrynenTtsl nporH(OPMHUPOBAHBI O HA3HAYCHUU U TPAHUIAX TPUMEHEHUS! HHCTPYMEHTOB
— IIpenonaBaTesib TOTOB OTBETUTH Ha BOIIPOCHI 110 HCTONb30BaHuo 110
5. OOparHast CBSI3b M aKTyaJIn3allusl:
— IlpexycmoTpeHa BO3MOXHOCTb cOOpa OT3BIBOB OT CTYICHTOB
— Marepuansl OOHOBISIOTCS €XKETrOJHO C Yy4YETOM HW3MEHEHHH B IpOorpamMme MU
JOCTYITHOCTH HHCTPYMEHTOB

4.4. MeToanyeckne yKa3aHus M0 OPraHU3aluM JadopaTopHbIX padoT

YciaoBust npUMeHeHHs

— Kypc paccunran Ha cTyeHTOB 2-T0 roja 00y4eHusl.

— 3aHaTHsa IpoBOIATCS B (hopMaTe JEKIMH U MPAKTUUECKUX ayJUTOPHBIX 3aHATHH.

— Hanuuue npoekropa v HHGPACTPYKTYPHI 17151 JEMOHCTPALUH cXeM, (a30BbIX
HOPTPETOB, GOPMYIUPOBOK TEOPEM, PEIICHUN TUIOBBIX 3a/1a4 WJIM aHUMAalUi
MIOBEJICHUS TPAEKTOPHA.

— Hannuune BBIYMCINUTENBHBIX HHCTPYMEHTOB ISl CAMOIIPOBEPKU aHATUTUYECKUX
petieHnii quddepeHnaIbHbIX YPaBHEHUNM U CUCTEM.

Henn, 3a1a4u U 03KHUaeMble Pe3yabTAThI
[{enb opranuzanuu J1a00paTOPHBIX padoT:
CDOpMPIpOBaHI/IC y CTy,)ICHTOB YCTOﬁqHBBIX HABBIKOB aHAJIUTHUYCCKOT' O pemeHI/m, KJ'IaCCI/I(l)I/IKaIII/II/I
¥ Ka4eCTBEHHOT0 aHanu3a quddepeHIHanbHbIX YPaBHEHUH U CUCTEM, a TAKXKE Pa3BUTHE
CIIOCOOHOCTH UHTEPIPETUPOBATH MTOBEICHNE PEIIEHUI B TEpPMUHAX MAaTEMaTHUECKON TEOpUH U
MPUKIIAIHBIX 33]1a4.
3amaun mpeno1aBaTens:

1. OpranuzoBats 1a00paTopHbIe pabOTHI MO KIIFOUEBBIM Te€MaM JUCIUTILINHEL.

2. HO}IFOTOBI/ITL METOANYCCKHUEC MaTepI/IaJ'IBI n Hla6J'IOHBI peHICHI/Iﬁ JJIA BBIITOJIHCHU ST

3aJJaHuH.

3. OO0ecreynTh CTYZICHTOB IMPUMEpPAaMH 3ajad, rpad)ukaMu ¥ BCIIOMOTaTEIbHBIMU
MaTepuaIamH.

4. PazpaboTaTh KpUTEPHH OILIEHKU U MPOBEPKH BBITOJHEHHBIX padoT.

5. OO6ecneunTh CBSI3b MEXKAY AaHATUTUYECKUMHU PELICHUSIMHU U X KaYeCTBEHHOU

uHTepIpeTanue (pazoBble MOPTPETHI, YCTOMUMBOCTD, 0COObIE PELICHMUS).
6. AKTyanu3upoBaTh JEKIIMOHHBIE IPE3CHTALUN U METOANYECKHE YKa3aHHS.
OxuaeMble pe3ysbTaThl CTY/IEHTOB:

— 3Haer OCHOBHBIE TUIIBI AU (PepeHIInaNbHBIX YPABHEHUH EPBOTO MOPSIKA, METOIbI UX
peteHus, GpopMyIMpoBKH KiItoueBbIX TeopeM ([Tukapa, [Teano, JInysumns),
KJIacCU(PUKAIMIO 0OCOOBIX TOUCK JINHEHHBIX CHCTEM.

— YMeer onpeaensaTh TUI ypaBHEHU, BEIOUPATh aIeKBATHBIA METO/I PELICHUSs, CTPOUTh
o0111ee ¥ YaCTHOE PEUICHUs, aHATM3UPOBATh YCTOMYMBOCTh M MTOBECHUE TPACKTOPHIA.



— Brageer HaBbIKaMU Kaue€CTBEHHOTO aHANIN3a: OCTPOCHHE (ha30BBIX MOPTPETOB
(Bpy4YHYIO WJIM C OIIOPOM HA BU3YalIM3aLUI0), UHTEPIPETALUS CIIEKTpa MAaTPULLBL,
pacrio3HaBaHHe 0COOBIX PEIICHUH U YCIOBUI MPUMEHUMOCTH TEOPEM.

IMopsinok peasm3zanuun

3amaga Nel: OpranuzoBath 1a00paTopHBIC PaOOTHI MO KIIFOUYEBBIM TEMaM JUCITUTLIAHBI
[TopsinoK BBINOTHEHUS 33/1a4u:
—  CdopmupoBaTh niepedeHb 1a00PATOPHBIX PabOT, OXBATHIBAIOIIUX BCE PA3ACIbI
IIPOrPaMMBI:
— Krnaccuduxkanus u perienue ypaBHeHU IEpBOro mopsiaKa
— Teopewms! cymectBoBanus u eauHcTBeHHOCTH ([Tukapa, [leano)
— JluHeliHble ypaBHEHUS U CUCTEMBI C IOCTOSHHBIMH K03 puiimenTamMu
— AHanu3 ycToiunBocTH 1o JIsnyHOBYy
— IloBenenue TpaekTopHil IMHEUHBIX CUCTEM BTOPOTO MOPsIKa
—  Omnpenenutb 00EM U MPOIOJDKUTEIIEHOCTD KaXK 101 paboThI (1-2 akaieMUYecKUX Jaca).
— Pa3paboratp kpaTKre METOAMYECKUE YKa3aHUs C TIOIIaroBOH HHCTPYKIHEH.
—  Odopmurts 3aganus B popmare PDF ¢ u€rkumu TpeboBanusMH K 0HOPMIICHUIO OTUYETA.
— IIpoBecTu NuJIOTHOE TECTUPOBAHME 3a/laHUM Ha KOJUIEraxX WM CTapILUX CTY/IEHTaX.
— BHecTu KOppeKTUPOBKH Ha OCHOBE OOPATHOH CBSI3H.
[Tpumepsl TeM J1abopaTOPHBIX PAdOT:
—  Onmnpenenenue Tuna u pemeHue audQepeHuanbHbIX YpaBHEHUH IEPBOro MOPsIKa
— IIpumenenue teopemsl [Inkapa: mpoBepka yCIOBUI U TOCTPOSHUE PUOIMKEHU I
— Pemenne nuHeHON OJJHOPOIHON CUCTEMBI Yepe3 COOCTBEHHBIC 3HAUCHUS
— Krnaccudukanus n noctpoeHue GpazoBoro mopTpera AJjiss CUCTEMbI BTOPOT0 MOPsAKa
— HccnenoBanue ycTOMYMBOCTH HYJIEBOTO PELICHHUS 110 IEPBOMY MPUOIMKEHUIO
— IloctpoeHue BelecTBEHHOr0 OOIIETo peIeHNs IPU KOMIIEKCHBIX M KPaTHBIX KOPHSIX
—  Ananu3 noBeJeHUs pelieHnid BOIM3H NPeAebHOr0 UKIIA (KaYECTBEHHO)

3amaua Ne2: [ToAroTOBUTH METOAMYECKHIE MAaTEPHAIIBI U MAOJIOHBI PEIICHHU 1151 BBITOTHEHHS
3aaHUI
[Topsimok BBIMOJHEHUS 3a/1a4H:
— Iloarorosuts Habop rpaduxos u ¢azosbix noptpetoB (B PDF win PNG) ans
JIEMOHCTpAIMK Ha MIPOEKTOpeE.
—  Co3znaTth mabJIoHBI PENICHNH C MOMAroBBIMH KOMMEHTAPHSMH 0 KaXKI0H TeMe.
— PazpaboraTh KpaTkue cripaBOYHbIE TAOIUIIBI:
—  «Turel ypaBHEHHIA TIEPBOTO MOPSIKA M METOIBI PEIICHUS
—  «Knaccudukanus 0ocoObIX TOUYEK M0 COOCTBEHHBIM 3HAYCHHSIMY
—  «DopMyITUPOBKU KIFOUYEBBIX TEOPEM M YCIOBHS WX MIPAMEHUMOCTH
— IloaroroButh HHCTpYKLKU 1O Hcnionb3oBaHuio WolframAlpha/GeoGebra s
camMonpoBepkH (0e3 3aMeHbl PyUYHOTO PEILIeHHUs).
—  Y0enuThcs, 9YTO BCE MaTepHAIBI COOTBETCTBYIOT ITPOrpaMMe U YICOHHKAM.

3agaua Ne3: OGecrieunTh CTYACHTOB IIPUMEpPaMH 3ajay, rpad)ukaMu ¥ BCIIOMOTaTEIbHBIMU
MaTepuaiaMu
[TopsioK BBINOJIHEHUS 3aJa4u:

— IMoxaroroBuTh HAOOP THUMOBBIX 3a/1a4 C MOJHBIMH PEIICHUSIMHU MO KaXK101 Ja00paTopHOit
pabore.

—  Cosznath moa0opKy (ha30BBIX MOPTPETOB ISl BCEX THIIOB OCOOBIX TOYEK (y3e, CeAIO,
¢dokyc, eHTp, BHIPOXKIACHHBIH y3€ell).



— Pazpaborarb mpuMepbl yacThIX OUIMOOK (Hampumep, MoTepsi 0Co00ro pelieHus, HeBepHast
3aMeHa B OTHOPOJHOM yPaBHEHHH).

—  CocraBuTb 331241 C HAYAJHHBIMH YCIOBHSIMHU JJIs1 OTpaOOTKU 3a1aun Komm.

—  JlokyMeHTHPOBaTh BCe MaTepHalIbl: JOOABUTH MOSICHEHHSI, CCHUIKH Ha TEOPHIO,
PEKOMEHIALUH 110 0(hOPMIICHHUIO.

3anaua Ned: Pa3paboTarh KpUTEPHH OLIEHKU M MIPOBEPKH BBITIOJIHEHHBIX paboT
[Topsiok BBINOJIHEHMS 3aJa4u:
—  CdopmynupoBaTh KpUTEPUU OLICHKU:
—  IIpaBunpHOCTB KiIacCU(pHUKAIMNA YPAaBHEHUS
— O00cHOBaHHOCTH BBIOOpA METOIA
—  KoppekTHocTh peoOpa3oBaHuii U BEIYUCICHUN
— IlosnHota pemieHus (BK/IroYasi IPOBEPKY U MHTEPIPETALIUIO)
— KauectBo opopmnenus oruéra
— Paspaborarb 4ek-IUCThI Ui IpernoiaBaTess pyu MpoBepke padoT.
—  Jlng pabGot no ycTounMBOCTH U (ha30BBIM OPTPETAM — OJATOTOBUTH 3TAJIOHHBIE CXEMBbI
JUIsl CPAaBHEHMSL.
—  Omnpenenuts TpeOOBaHUS K OTUETY:
—  TuTynbHBIN TUCT
— Henp u 3amaun
— Teoperuueckas cripaBka
— Pemenue c nosicHeHusIMU
— BriBoasl
— OGecneunTb 00OpaTHYIO CBA3b: YKa3aHUE HA OIIMOKU M PEKOMEHAALIUH 110 UCIIPABICHHUIO.

3anaua Ne5: OGecnieunTh CBA3b MEKIY aHATUTUYECKUMU PEUICHUSIMHU U X KaueCTBEHHOM
MHTEpIIpETAlUEN
[Topsimok BBIMOJIHEHUS 3a/1a4H:

— IloaroroButs peanbHbIe IPUMEPHI U3 PU3HKH, OMOIOTUH, SKOHOMUKH, OITChIBAeMbIe
mubdepeHIMaTbHBIMYA YPaBHEHUAMH (HanpuMep, MoJIeb XUITHUK—KEPTBA, paAMOaKTHBHbBIN
pacrmiaj, KosiebaHusl MasiTHUKA).

—  CdopmynupoBaTh NPOEKTHbIE MUHU-33]a4l, OOBbEINHAIOIINE PELICHHE YPABHEHUS U €r0
uHTepIpeTanuio (Hanpumep: «Pemmre ypaBHeHue, noctpoite (a3oBblil MOPTPET, 00BICHUTE,
YTO 03HAYaeT YCTOHYMBOCTh B KOHTEKCTE MOEIIN).

— Pazpaborath cxeMmbl conoctaBieHus: COEKTp MAaTPUILIbl <> TUII 0COOOM TOUKH «>
MOBEJICHUE PEANIbHON CUCTEMBI

— IIpoBeputs, 4YTO BCE MHTEPIPETALUN KOPPEKTHBI U COOTBETCTBYIOT YPOBHIO ITOATOTOBKH
CTYJEHTOB.

— BBecTu uTOroByI0 KOMIUJIEKCHYIO pabOTy [0 aHAJU3Y MOJEIH, ONUChIBAEMON CUCTEMOMN
muddepeHIaTbHbIX ypaBHEHUH.

3agava Ne6: AKTyanu3upoBaTh JIEKIUOHHbBIE MPE3EHTALMN U METOAUYECKUE YKa3aHUS

[TopsimOK BBITIOHEHUS 33aJa9H:

AKTyanu3upoBaTh NPE3eHTALIMH JIEKIHI B COOTBETCTBUU C MOCeIHEN Bepcuel paboueit
MIPOTPAMMBI.

CeepcTaTh ClaiIpl B €IMHOM CTHJIC: YE€TKHE (DOPMYITHPOBKHA, MUHUMYM TEKCTa, MAKCHMYM CXEM
U rpaduKoB.

Jl06aBUTH aHUMHUPOBAHHBIE CXEMBI (ITPU HEOOXOAMMOCTH) IS IEMOHCTPAITUHU DBOJIIOITIH
TPAeKTOPUI.

Bx1r0unTh B IPE3€HTAMK CCHUTKK HAa METOIMYECKHE MaTepUalbl U PUMEPHI U3 Ta00PaTOPHBIX
pador.



ObecneunTh TOCTYIHOCTD Mpe3eHTaluii yepe3 LMS yHuBepcurera.

5. Ilepeyenb y4eOHOM JJUTEPATYPHI, MHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTH I
5.1. YueOnas ureparypa
1. ®wmnmos, Anekceir DenopoBud. Bmenenune B Teopuio auddepeHnanbHBIX
YpaBHEHUH : Y4€OHUK JJIsI CTYACHTOB BY30B IO IpyIIe ((U3UKO-MaTeMaTHISCKUX HAIPABICHUH U
crienpanbHocTel / A. @. @wmmnmos. - W31, crep. - Mocksa : URSS : [JIEHAH/I], 2015. - 239 c.
- (Knaccuueckuii yaeOHUK MFY) bubnwmorp.: c. 234-236. - ISBN 9785971014997 : 111.00. -
Tekct HEIOCPEICTBCHHBIN. URL:
http://megapro.kubsu. ru/Meanro/UserEntry7Act|on Link FindDoc&id=98702&idb=0
2. Owmnmos, Anekceir demopoBuu. COOpHHMK 3amad mo auddepeHIuaTIbHBIM
ypaBHeHHsiM / A. @. @ununmos. - U3a. crep. - Mocksa : URSS : JIEHAH/I, 2024. - 239 c. -
(Knaccnqecm/lﬁ yuebuuk MI'Y). - ISBN 978-5-9710-5561-7. - ISBN 978-5-9519-4306-4 : 350 p.
Teker HEIOCPEICTBEHHBIMN. URL:
http //megapro.kubsu. ru/Meanro/UserEntrv”AcUon Link FindDoc&id=278626&idb=0
3. Pomanko, B.K. Kypc nuddepennmanbHbIX ypaBHEHUH U BApHAIIMOHHOTO UCYHCIICHUS
: yuebHoe nocobue / B.K. Pomanko. - 6-e u3n. - Mocksa : Jlabopatopus 3uanuii, 2020. - 347 c. -
URL: https://e.lanbook.com/book/152035 (nara ob6pamenusi: 13.04.2022). - Pexxum goctymna: st
aBTopu3. monp3oBareneii. - ISBN 978-5-00101-651-9. - Tekcr : snekrponnsii. URL:
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=Link_FindDoc&id=170196&idb=0
4. Xennep, B. K. OObikHOBeHHbIe nuddepeHnanbHbe ypaBHEHUS, BapHAIlMOHHOE
WCYHCIICHUE, OCHOBBI CIICIMAILHBIX (DYHKIIUH ¥ HHTETPATbHBIX YPaBHEHHUH : ydeOHOe mocodue /
B. K. Xennep, T. C. benozepoBa, M. B. Xennep. - Cankr-IletepOypr : Jlans, 2022. - 320 c. - URL:
https://e.lanbook.com/book/210038 (mata oOpamenus: 28.04.2022). - Pexxum poctyma: ais
aBTOpHM3. mosb3oBareneil. - ISBN 978-5-8114-2592-1. - Tekct : osnekrtpoHHbli. URL:
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=Link_FindDoc&id=202230&idb=0
5. Hemumouu, b. II. Yucnennele wmeroabl anHanuza. [lpubmmxenue QyHKUIUH,
muddepeHIManbHble U UHTETpalibHble ypaBHEHUs : yueOHoe rnocobue / B.II. emunosuy, N.A.
Mapon, 2.3. IllyBanoBa. - 5-¢ u3sz., crep. - Cankr-IlerepOypr : Jlanp, 2022. - 400 c. - URL:
https://e.lanbook.com/book/210437 (mara oOpamenus: 20.02.2024). - Pexum pocryma: s
aBTOpHu3. mosb3zoBateneil. - ISBN 978-5-8114-0799-6. - Tekct : osnekrtponHbli. URL:
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=Link_FindDoc&id=169742&idb=0

JI71st OCBOCHUST TUCHUTUTMHBI MHBAIUIAMU | JIMIIAMH C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3I0pOBbS MMEIOTCS M3JaHHsl B DJIEKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«/lanvy u «FOpatim»y.

5.2. lepuoanyeckue U31aHusA U KOHPpepeHunu (A*):

1. 1EEE Transactions on Big Data — Hay4ynble cTaThy 110 00paOOTKe OONBIIMX JaHHBIX.

2. Journal of Big Data (SpringerOpen) — oTKpBITBIi )ypHAJ C UCCIEIOBAHUSIMH B 00JIACTH
Big Data.

3. Big Data Research (Elsevier) — myOnukanuu no aHajiu3y, YIpaBICHHIO U BU3yaTH3alldH
JTAHHBIX.

4. Data Science Journal (CODATA) — MeKAMCIUTUTMHAPHBIE UCCIICTOBAHMS JaHHBIX.

5. ACM Transactions on Knowledge Discovery from Data (TKDD) — metoab! u3BiieueHus
3HAaHUH U3 OOJIBIINX JAHHBIX.

6. https://openreview.net/forum?id=FMMF1a9ifL

7. https://openreview.net/forum?id=EIUrNM9U8c#discussion

8. https://openreview.net/forum?id=JoO6mtCLHD

9. https://aclanthology.org/2024.findings-emnlp.760/

10. https://aclanthology.org/2020.coling-main.588/


http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=98702&idb=0
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=278626&idb=0
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=170196&idb=0
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=202230&idb=0
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=169742&idb=0

11. https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30
12. https://link.springer.com/chapter/10.1007/978-3-031-42448-9_10
13. https://aclanthology.org/2024.findings-naacl.288/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpPeMeHHble Npo(eccHOHATBHBIE 0a3bl

JAHHBIX U HH(bOpMaIII/IOHHbIe CIIpaBOYHbIC CHCTEMbI

Dnekmponno-oudbuomeunwvie cucmemoi (Ib6C):

1. DBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAUH» http://www.biblioclub.ru/

3. BDBC «BOOK.ru» https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvuvie 6azvl OanHbIX

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. XKypuans! uznatenabctsa Wiley https://onlinelibrary.wiley.com/
4.

5.

Hayunas anekrponnas oudnuoreka (HIb) http://www.elibrary.ru/
[ToTHOTEKCTOBBIC apXUBBI BEAYIIUX 3aMaHbIX HAYYHBIX )XypHAIOB Ha Poccuiickoii
wiatdopme HayuHbIX xKypHaaoB HOMKOH http://archive.neicon.ru
6. HauwuonanbHas onexkTpoHHass OubOnuoTreka (HOCTYHm K DJIEKTPOHHOH  OuOIMOTEeKe
nucceprauuii Poccuiickoit rocynapcreentnoit ounbnuorexu (PI'B) https://rusneb.ru/
7.  Ilpesunentckas oubnuoreka um. b.H. Enprmna https://www.prlib.ru/
8.  baza gannpix CSD KemOpumxckoro nenrpa kpucramiorpadpudeckux ganusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9. Springer Journals: https://link.springer.com/
10.  Springer Journals Archive: https:/link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14.  Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlekropuym TB" http://www.lektorium.tv/
17. YuuBepcurerckas uHpopmanmonnas cucrema POCCUSA http://uisrussia.msu.ru

Becniamuvle obpazosamenvhvle pecypcbl
1. Jupyter Notebook — uHTepaKkTHBHbIEC BBIYHUCIICHHSI
2. Visual Studio Code — pemakrop koaa ¢ moaaepxkoi Python
3. Google Scholar/arXiv — goctyn k HaydHBIM TyOIHKAIUSIM

Pecypcuvl c60600H020 docmyna

1. KwubepJlenunka http://cyberleninka.ru/;

2. AwMepuKaHCKas nmaTeHTHas 0a3a JaHHbBIX hitp://www.uspto.gov/patft/

3. MuHucTepcTBO HayKH M BbIciiero oopasosanus Poccuiickoii @enepanuun
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiii mopran "Poccuiickoe odpazoanue” http://www.edu.ru/;

5. Hudopmanunonnas cucrema "EnnHoe okHO JocTyna kK 00pa3oBaTelbHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xoiekmus 1iudpoBsIX 00pa3zoBaTeabHBIX pecypcoB hitp://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBEHHOTO MHCTUTYTA pyccKoro si3bika nMeHu A.C. Ilymkuna
"Oo6pa3oBanue Ha pycckomM" https://pushkininstitute.ru/;
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8. CmpaBouHo-nH(OpMaMOHHBIH opTai "Pycckuii si3p1k" hitp://gramota.ru/;

9. Cnyx0a TeMaTHYECKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

10. CnoBapu u sHUMKIONe UK http://dic.academic.ru/;

11. OO6pa3oBareiabpHbIN TopTan "Yueda" http://www.ucheba.com/;

12. 3akonompoekt "O06 o6pazoBanuu B Poccuiickoit @enepanun'. Bonpockr u oTBets http://xn--
273--84d1f.xn--plai/voprosy i_otvety

Cobcmeennvie 3n1ekmponHble 00pasoeameinbHbvle U UHGopmayuortole pecypcol Kyol'V

1. DOnextponHbIi KaTanor Hayunoii 6ubmuoreku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnexrponHas Oubmuoreka TpyaoB yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6
3. Cpena MoayspHOTO AMHAMHYECKOro o0ydenus http://moodle.kubsu.ru
4. ba3a y4eOHBIX MJIAHOB, Y4€OHO-METOANYECKUX KOMIUIEKCOB, IyOIMKaIMi u KoH(epeHuuit
http://infoneeds.kubsu.ru/
5. bubaunoreka nH(GOPMAIIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pa30BaTEIbHBIX
TexHojorui http://mschool.kubsu.ru;
6. OnekrponHHbIi apxuB gokymentoB KyoI'Y _http://docspace.kubsu.ru/
7. DneKTpoHHBIE 00pa30BaTeIbHBIE PECYpPCHI Kadeapsl HH(HOPMAIIMOHHBIX CHUCTEM U TEXHOJIOTUI
B oOpazoBanun KyOI'Y wu HayuyHo-meroaunyeckoro sxypHaia "IHKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/

6. MeToanueckue YRa3danus J1JidA oﬁyqamnu/lxm mo OCBOCHHIO
AUCHUILIUHBI (MOIYJIs1)

Ilo xypcy npenycMOTpPEHO IpOBEACHUE JICKIUOHHBIX 3aHATUI, Ha KOTOPBIX AAETCs
OCHOBHOHM TEOpETHYECKHI MarepHaj, J1abOpaTOpHBIX 3aHATHH, MO3BOJIAIONIMX CTyJIEHTaM B
MOJIHOM Mepe O3HAKOMHUTBCS C MOHATHEM Ju(pdepeHInaIbHbIX ypaBHEHUH U OCBOUTHCS B
pELIeHUH MPAaKTUYECKUX 3a]1ay.

ITo xypcy mpeayCMOTpEeHO IpoOBeAeHUE Ta00OpaTOPHBIX 3aHATHUN, HA KOTOPBIX HAETCS
NPUKJIAJHON CUCTeMaTU3UPOBAHHBIN MaTepHuai. B xozie 3aHATHIi pa30uparoTCss METO/IbI peLICHUH
3ama4 1o teMaM. [locie 3aHATHS PEKOMEHYEeTCs BBINOJIHUTH YINPAXKHEHHs, TPUBOJUMBIE IS
CaMOCTOSITENIbHON PaOOTHI.

IIpu camocrosiTenbHOM paboTe CTYIAEHTOB HEOOXOAUMO HU3YYHUTh JIUTEpaTypy,
NPUBE/ICHHYIO B IEPEYHSX BBIIIIE, /11 OCMBICIICHHS BBOJUMBIX MOHATHH, aHaIM3a MPEAT0KEHHbBIX
MOJIXOJI0OB U METOJIOB IUCKPETHOW MaTeMaTHKu. [Ipu pemieHnn HOBOM 3a1auil CTYAEHT JOJKEH
YMETh BBIOpaTh METOJI PELICHUs U er0 000CHOBaHHUE.

BaxuelmuM 3TanoM Kypca SBJISIETCS CaMOCTOSITE€NbHAas paboTa MO AWCLUILIMHE. B
Ipolecce CaMOCTOSATENBHOM paboOThl CTYIEHT NMPHOOpeTaeT HaBBIKM PabOThI C JAUCKPETHBIMU
00BEKTaMHU.

Vcnonb3yloTcsi akTUBHBIE, WHHOBALMOHHBIE 00pa3oBaTelbHbIE TEXHOJOIMH, KOTOPBIE
CHOCOOCTBYIOT Pa3BUTHIO OOLIEKYJIbTYPHBIX, OOLIENPO()ECCHOHAIBHBIX KOMIETEHIUH U
npo¢eCCHOHATBHBIX KOMITIETEHIINH 00yYaroImuXxcs:

- mnpoOsjeMHOoe 00yUYeHHE;

— Pa3HOYpPOBHEBOE 00YUEHHE;

— TPOEKTHBIE METO/IbI 00YUEHHUS;

— HCCIIeIOBAaTENIbCKUE METO/IbI B O0yUCHUH;

— o0yd4eHue B COTpyIHUYECTBE (KOMaHHasl, FpyIIoBas padboTa);

— uH(pOPMAIIMOHHO- KOMMYHHUKAIITMOHHBIE TEXHOJIOTHH.

JUis M ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3/10pOBbSI IIPEJYCMOTPEHA OpraHHU3aLus
KOHCYJIBTALIUM C UCIIOJIb30BAHUEM 3JIEKTPOHHOM IOYTHI.

VY4eOHO-METOANUYECKUM 00eCIeueHHEM KypCOBO paOOThI CTYAECHTOB SBJISIOTCS:
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1. yueOHas nuteparypa;

2. HopMaTUBHbBIE TIOKYyMEeHTHI BY 3a;

3. MeronuvecKkue pa3paboTKH ISl CTYJCHTOB.

CamocrosiTenbHast paboTa CTYICHTOB BKIIFOYAET:

— o(opmiteHrEe UTOrOBOTO OTYETa (IOSICHUTEIHHON 3aMUCKH).

— aHaJIM3 HOPMATUBHO-METOAMYECKOM 0a3bl OpraHu3allly;

— aHaJIM3 HAay4YHBIX MyOIMKAIMK 110 3apaHee ONpEAEIEHHON TEME;

— aHanu3 U 00paboTKy HHPOPMAIINH;

— paboTy ¢ Hay4YHOU, Y4eOHOM U METOIUIECKON JIUTePaTyPOH,

— pabota ¢ koHcniekTam# Jiekiuii, IbC.

Jl1st caMOCTOSATENNbHOM pabOThI MPEACTABIACTCS AYAUTOPHUS C KOMITBIOTEPOM H IOCTYIIOM
B MIHTEpHET, K JIEKTPOHHOI OMOIMOTEeKE By3a U K HHPOPMAITMOHHO-CIIPABOYHBIM CUCTEMAaM.
[lepeueHb y4eOHO-METOINIECKOTO 00CCIICUCHHUS:

1. OcHoBHas oOpa3oBarenabHas Mporpamma BbICHIETO MPOGECCHOHATBHOIO 00pa30BaHuUs
(beneparbHOT0 rOCYIaPCTBEHHOTO OI0O/KETHOTO 00Pa30BaTEIBLHOTO YUPEKACHHS
BhIcIIero oopazoBanus «KybaHckuil rocyjapCTBEHHBIN YHUBEPCUTET) M0 HAMPABICHHUIO
MOATOTOBKH.

2. TlonoxeHue o MPOBEACHUH TEKYILETO KOHTPOJISI YCIEBAEMOCTH U IPOMEKYTOUHOM
aTTecTanuu B GeiepaJbHOM roCyIapcTBEHHOM OFO/IKETHOM 00pa30BaTeIbHOM
yUpeXJIeHUU BhIcIero oopasoBanus «KybaHCKHI rOCy1apCTBEHHBIA YHUBEPCUTETY.

3. OO6mue TpeOoBaHMS K TOCTPOCHHIO, COJCPKAHUIO, O(DOPMIICHUIO U YTBEPIKICHUIO
paboueii mporpaMMbl TUCHUIUIMHB DeepanbHOro rocy1apCTBEHHOTO
00pa30BaTeNbHOTO CTaHJApTa BHICIIEr0 MTPO(heCCHOHATEHOTO 00pa30BaHusl.

4. MeToanuecKue peKOMEHIANH 110 COACPIKAHUI0, O(POPMIICHHIO U IPUMEHEHHUIO
00pa30oBaTeNbHbIX TEXHOJIIOTHI U OLIEHOYHBIX CPEJICTB B y4eOHOM IpoIiecce,
OCHOBaHHOM Ha DesiepalIbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.

5. YueOHbI IJIaH OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI [0 HAMIPABICHUIO MTOJATOTOBKH.

®denepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTeNIbHBINA CTAHIAPT BBICIIETO
npodeccuoHanTbFHOTr0 00pa30BaHus MO HAMIPABICHUIO MTOATOTOBKH.

S

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JUIAMH C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

WunuBuayanbHble KOHCYIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU 00yUeHHs] U YCTaHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXJIy I[pernojaBaTesieM U O00y4arollMMCS WHBAJIWJIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3/10POBbsI.

BaxkneimmM KOMIIOHEHTOM Kypca SIBJISIETCSl CaMOCTOsATEIbHAas MPOEeKTHast paboTa, B X0/
KOTOPOH CTYAEHT pa3pabaTbiBaeT 3aKOHUEHHOE peIIeHHe Il pelleHus 3agad  (KeicoB)
WHyCTPUAIbHBIX MAPTHEPOB. Jl0oMycKaeTCs BBINIOJHEHHUE TPOEKTOB B KOMaH1ax.

[Momxon, ompenensoommii ycraHoBlieHHe cooTBercTBUs keiicoB UIT m YI'T (5-7),
MIO3BOJISIET YETKO COOTHOCHUTH 3TaIlbl PA3BUTHS TEXHOJIOTMM C BOBJIEYEHHOCTBIO INApPTHEPA U
CHIDKATh PUCKH MPH MEPEX0/ie OT Ja00paTOPHBIX HUCIIBITAHUI K IPOMBIIIUIEHHOMY BHEJPEHUIO.

Keiicsl ITAO «COepOank»

Keiic 1. IIporano3upoBanne IMHAMUKH JUKBUIHOCTH B YCJIOBHAX KPHU3HCA

Onucanme:

B mepwoasl SKOHOMHYECKOW HECTAOMIBHOCTH OaHK CTAaJIKMBAeTCSI C PE3KUMHU U
TPYIHONPEACKA3YEMbIMH HW3MCHEHUSIMH B 00BEMAx TIOCTYIUICHUH MW CHSITHH CPEJNCTB.
TpaguunOHHBIE CTATUCTUYECKUE MOJEIU HE YCIIEBAIOT PEarupoBaTh HA JUHAMHUKY, YTO CO3AET
PHCKH KacCOBOT'O pa3phiBa.



ean:

Pa3paboraTe nMHaMUYECKYI0 MOJENb, KOTOpas OMHCHIBAET, KaK YPOBEHb JHKBHUIHOCTH
W3MEHSETCS BO BPEMEHHU O]l BIMSHHEM BHEIIHUX COOBITHI (KypcOBbIe KOJeOaHWs, HOBOCTH,
MOBEJ/ICHUE KIIMEHTOB) U BHYTPEHHUX MTOTOKOB, ¥ ITO3BOJIAET 3apaHee BbISBIIATH YIPO3bl AepUinTa.

TexHosiornu:

Mopnenn Ha ocHoBe aAuddepeHInaIbHbIX YPaBHEHUU MJIs OMUCAHHS HENpPEephIBHOM
JTUHAMUKY (DUHAHCOBBIX MIOTOKOB.

Uucnennsie Meroasl pemenus (B Python mnmm MATLAB) nns cuMymsinuu pa3iimvHbIX
CLICHapUEB.

Busyanu3zanus TpaeKTopHii TMKBUIHOCTHA BO BPEMEHHU.

NuTerpamnus ¢ cucreMaMu MOHUTOPUHTA PBIHOYHBIX U KJIMEHTCKUX JaHHBIX.

Peanu3zanusn:

a) COOp WUCTOpPUYECKHX JaHHBIX IO €XKEJHEBHBIM OCTAaTKaM, TPAH3aKIHUAIM U
MaKpPO3IKOHOMHYECKUM COOBITHSIM.

b) [Toctpoenue Mmoaenu, B KOTOPOi TEKYILUN YPOBEHb JIMKBUIHOCTH 3aBUCUT OT CKOPOCTH
MIPUTOKA U OTTOKA CPEZCTB, & TAKKE OT BHEIIHUX «IIIOKOBY.

¢) KanmnbpoBka Mozienu o mpouuIbIM KPU3UCHBIM IIEPUOAAM.

d) 3amyck cTpecc-TecToB: «uTo OyIeT, €CIU 3aBTpa pe3Ko ynaaéT nosepue?»

Pesyabrar:

Cucrema paHHEro MpeAyNpexkACHUs O AePUIUTe IUKBUAHOCTH 3a 3—5 AHEl [0
KPUTHYECKOT'O MOMEHTA.

CHmKeHHne OonepalroHHbIX PUCKOB U M3/IEPKEK Ha SKCTPEHHOE MPUBIICYCHHUE CPEJICTB.

Keiic 2. IIporHo3upoBanue OTTOKAa BKJIAJ0B € Y4¢TOM 3ama3bIBAlOLIEll peakuuu
KJINEHTOB

Onucanue:

KimneHTsI He pearupyroT Ha HEraTUBHBIE HOBOCTH MTHOBEHHO — MX PEIICHUE CHATH BKJIA IbI
«CO3peBaeT» B TEUCHHE HECKONBKHUX THEH. JTO JAeNaeT CTaHIapTHbIE MOJETH MPOTHO3UPOBAHUS
HETOYHBIMH.

easn:

CoznmaTe MoOJIENb, KOTOpas YYHTHIBAET BPEMECHHOW Jar Mexay WH(HOPMAIMOHHBIM
coObiTHeM (Hampumep, nmyonukanueir B CMU) u gaxTudeckum moBeieHHEeM KIMEHTOB, YTOOBI
TOYHO MPEACKA3bIBATh MUK OTTOKA.

TexHosornu:

JuddepeHnmnanpable YpaBHEHUS C 3ama3fblBaHUEM — IS ONUCAHUS «UHEPIHH» B
MOBE/ICHUU.

AHanus3 TOHAILHOCTH HOBOCTEH M COIICETEN KAaK BXOIHOI'O CUTHAJIA.

UucneHHOe MOICTTMPOBAHUE TUHAMUKH JETIO3UTHOTO TOPTQEs.

Busyanu3zanus nporao3a B pa3pe3e CerMeHTOB KIIMEHTOB.

Peanuszanus:

a) COop nmaHHBIX: OOBEMBI BKIJIAJOB MO JHSIM, JIEHTA HOBOCTEH C OIEHKOW YpPOBHSA
TPEBOKHOCTH.

b) Hactpoiika mosienu, B KOTOpOH TEKYIIUA OTTOK 3aBUCUT HE OT CETOHSAITHEH CUTYaIlNH,
a OT TOTO, YTO MPOUCXOAUIIO HEJIENI0 Ha3a/l.

¢) [Toxbop ONTHMATBEHOTO «BPEMEHH PEAKITUNY JUIS Pa3HBIX TPYIIT KIINEHTOB.

d) EsxerHeBHBINM MPOTHO3 OTTOKA HA ONMKaIIie ABE HEJICIH.

Pe3yabrar:

IIporuo3 orToka ¢ TOUHOCTHIO 110 85%.

Bo3MOXHOCTE 3a0J1arOBPEMEHHO 3aIyCKaTh YICP)KUBAIONIUE MEpPHI: IEePCOHATbHBIC
MpeIoKEHNS, HHPOPMAIIMOHHBIE PACCHUIKH, MTOBBIIIEHUE CTABOK.



Keiic 3. AnanTuBHoe ynpaB/ieHHe CTABKAMHM MO0 KpeIuTaMm s MaKCMMH3alHH
npUOBLIH

Onucanue:

bank xoyer He NPOCTO yCTaHABIMBAaTH CTAaBKM pa3 B KBapTaj, a JAMHAMUYECKU
KOPPEKTUPOBATh MX B 3aBUCUMOCTHU OT CIPOCa, KOHKYPEHIIUU U YPOBHSI PUCKA, YTOOBI HAXOJIUTH
OaslaHC MEXTy JOXOJHOCTHIO M KAUeCTBOM MOPTQEIs.

ean:

[Toctpouth MoOJENb, KOTOpas MOJCKa3bIBaeT, KaK W KOIJa MEHATb CTaBKH, YTOOBI
MaKCHMHU3HPOBATH MPUOBLIH MPU OTPAHUYCHUH HA POCT MPOCPOUKH.

TexHoJsiornu:

Mogenu onTUMAIEHOTO YIIPABJICHUS HA OCHOBE MU PEpeHIINATBHBIX YPABHCHHI.

CuenapHoe MOJIeTMpOBaHHe: «4TO Oy/eT, €Clid MOBBICUTh CTaBKYy celyac?»

Yucnennas ontuMu3anus crpareruii B cpeae Python miu MATLAB.

WuTerpanus ¢ TaHHBIMU MO KPETUTHONW UCTOPUH U TTOBEICHUIO KIIMEHTOB.

Peanusauus:

a) AHaJIM3 UCTOPUYECKHX JAHHBIX: KaK M3MEHEHHE CTABOK BJIMSUIO Ha 0OBEMBI BbIIAY U
YpOBEHB Ae(OITOB.

b) ®opmanu3zanus 1eu: MAaKCUMU3UPOBATh COBOKYIHYIO MPHUOBLIB 32 MOJIT0/a.

¢) MonenupoBaHue TUHAMHKU KPESTUTHOTO TOPTQEIIS KaK CUCTEMBI C «YIIPABICHUEM» —
CTaBKOM.

d) I'eneparus pexomennanuii: «aepe3 10 gael cHu3uTh cTaBKy Ha 0.3% 11 MOJTOAEKHOTO
CErMEHTay.

Pesyabrar:

Poct nmpubsmn ot kpeauroBanus Ha 10-12%.

Bosee rubkast 1 nepcoHaNM3UPOBAHHAS IICHOBAs IMOJIMTHKA 0€3 POCTa PUCKOB.

Keiicel OO0 «ABA JIAB»

Keiic 1. MoaennpoBanue NJUHAMHKH 3arpy3Kd KYPOPTHOI0 KJjacTepa € Y4€TOM
Ce30HHOCTH, MAPKETHHIA U NOTro/bl

Onucanue:

3arpy3ka caHaTOpPHEB M OTeJeld KOMIIaHWU CHJIBHO KoyieOJeTcs B TeUeHHE roja, HO 3TU
KoJIeOaHUsl HE CIy4ailHbl: OHM 3aBUCSAT OT TeMIEpaTypbl, PEKJIaMHbBIX KaMIaHUH, MPa3JHUKOB U
JaKe ypoxKaitHOCTH (TOCTH PUE3KAIOT Ha «(pepMepCKHE BBIXOIHBIE»). TpaulinOHHBIE TPOTHO3BI
Ha OCHOBE CpPE/IHUX 3HAYECHUH HE YUMTHIBAIOT MHEPLUIO CIpoca M oOpaTHbIE CBSI3U (HampuMep,
BBICOKasl 3arpy3Ka — Meperpys3ka rnepcoHana — MajeHue peiTHHra — CHUKEHUE CIpoca).

ean:

[TocTpouth TUHAMHYECKYIO MOJIETh Ha OCHOBE MU (hepeHINaIbHBIX YpaBHEHUH, KOTOpas
OIHCBIBAET, KaK CKOPOCTh M3MEHEHUS 3arpy3Kd 3aBUCUT OT TEKYIIUX M MPOLUIBIX YCIOBUH, U
HUCIIOJIB30BaTh €€ JIs:

—  TOYHOTO NPOTHO3UPOBAHUs cipoca Ha 1-3 mecsna Brepén,
—  ONTHUMM3ALUU 3aKYNOK IPOJYKTOB U3 COOCTBEHHBIX XO3SICTB,
—  IUTaHMPOBAHUs TpaduKa MepcoHaga U MApKETHHTOBBIX aKTUBHOCTEH.

TexHoJsiornu:

Mogens paccMaTpuBaeT 3arpy3Ky Kak HEMpPEpbIBHYIO BEIMYMHY, MEHSIONIYIOCS BO
BpEMEHH, a He Kak Habop Touek. BiusHue morozpl, leH U OT3bIBOB BXOJIUT B ypaBHEHHUE Kak
BHEIIHUE ympaBisomue (yHKIuM. 3ana3fplBaHUe B pPEaKUUU KIMEHTOB (Hampumep,
OpoHMpOBaHUE 3a 2 HeleIH A0 3ae3/1a) MOJCIUPYETCs Yepe3 YpaBHEHHMsI C 3ama3iblBaHueM. JTO
MIO3BOJISIET YJIOBUTH HE TOJBKO TPEH/bI, HO U BOJHOBYIO IIPUPOAY CIpOca.

Pe3yabTar:

IIporHo3s 3arpy3ku ¢ TO4HOCTBIO 10 90% (BMecTo 65% 10 CKOJIB3SIIEMY CPEAHEMY).



CHumxeHue u30bITKa MPOAYKTOB U MIPOCTOEB MEPCOHATIA B MEKCE30HbBE.
Bo3MokHOCTB 3amycKaTh IPOMOAKIIMHU A0 CNaja, a He MOCIe.

Keiic 2. YnpaBJ/ieHne 3KOCHCTEMON «YMHOI'0 arpo-KypopTa» 4yepe3 MoAeJMpoOBaHUe
NOTOKOB pPecypcoB

Onucanue:

Kommanust »KcmimyaTHpyeT 3aMKHYTBIM IIUKJI: CEJIbXO3Yro/bs IMOCTABISAIOT €Ay B
pecTopaHbl KypopTa, OpraHMYeCKHe OTXOJbl MepepadaThIBalOTCS B KOMIOCT M Ouoras, a
OUMILEHHBIE CTOKUA — B MoiuB. OIHAKO MPHU POCTE 3arpy3Kd WM 3acyXe CHCTEMa BBIXOIUT M3
paBHOBeECHsI: HE XBaTaeT yI00peHuH, MajaeT ypoxail, pacTyT 3aKylK{ U3BHE.

ean:

CoznaTth equHYI0 JUHAMHYECKYIO MOJIENb, OMMCHIBAIOIIYIO B3aUMOCBSI3aHHYIO SBOIOIIIO
KITFOYEBBIX IIEPEMEHHBIX:

—  00BEM CBEXUX MPOAYKTOB,

—  YpOBEHb OPraHMYECKUX OTXOIOB,
—  IIPOU3BOJCTBO Omorasa,

—  IUIOJOpOJIME TIOYBHI,

—  DHepronoTpedseHue.

TexHosiornu:

Kaxxapiii KOMIIOHEHT cucTeMBbI (ITOYBa, OMOTa3oBasi YCTAHOBKA, PECTOPAH) OMUCHIBACTCS
CBOMM ypaBHEHHEM, a CBSI3H MEXI1y HUIMH — Yepe3 oOMeHHbIe MOTOKU. Harprumep, ckopocTs pocta
ypoKasi 3aBUCUT OT TEKYILIEro YpPOBHS IUIOJOPOJHUsS, KOTOPBIM, B CBOI OuY€pellb, 3aBHUCHUT OT
CKOpOCTH TIOCTyIUIeHHs KomrmocTta. [lomyuaercs cucrema cBs3aHHBIX Au(QepeHnnanbHbIX
YpaBHEHUU, OTpa)xarollas HENPEPhIBHYIO IUPKYJISAIUI0 pecypcoB. Mogenb MO3BOSIET
CUMYJIUPOBATh MOCIEICTBUS PEIICHUN: «4TO OyIeT, eclii YBEIMUuTh 3arpy3ky Ha 20%?» unu
«KaK MOBJIMAET IByXHe/AeIbHas 3acyxa?»

Pesyabrar:

CHuXeHue BHEUIHHUX 3aKyIOK yaoOpeHuii u snepruu Ha 40%.

[ToBbIlIeHNE YCTONYNBOCTH K KIMMATHIECKUM M PHIHOYHBIM IIIOKAM.

Bo3MoxHOCTS MacITabHpoOBaTh MOJIENb HAa HOBBIE OOBEKTHI 0€3 «IIPOOBI U OLTUOOKY.

Keiic 3. IIporno3supoBanue 10Jrocpo4HOM J0X0AHOCTH HHBECTHIIMOHHOTO nopTdens
€ Y4€TOM IMHAMMYECKOH B3aHMO03aBHCUMOCTH AKTHBOB

Onucanue:

Komnanusi uHBECTHpYET OJHOBPEMEHHO B JKWIYIO HEABH)KUMOCTb, arpoXOJIJUHTU H
TOCTUHUYHBIE KOMIIJIEKCHl. DTH HAIIPaBJICHUs HE W30JIMPOBaHbI: HAIIPUMED, POCT LIEH HA 3EMIII0
MOBBILIAET CTOMMOCTh arpOaKTUBOB, HO MOXKET CHU3UTh PEHTA0EIbHOCTh JAeBesonMeHTta. [lpu
TOM JIOXOAHOCTh KaXJOTO aKTHUBAa MEHSETCS HENPEPHIBHO W HEIMHENHO IOJ BIHMSHUEM
MaKpO3KOHOMHKH, CIIPOCA U BHYTPEHHUX PEIICHUH.

ean:

Pa3paboraTe Monenb, KOTOpas ONMUCHIBAET COBMECTHYIO JIMHAMUKY KalWTajia 1Mo BCEM
HAIpaBJIEHUSM M TIOMOTaeT NPUHHUMATh DPEIIEHUS O IEpPEepacHpe/leiCcHU WHBECTULUN s
MaKCHMU3AIUU JOJITOCPOYHON JOXOJHOCTH IIPU OTPaHUYEHUHN Ha PUCK.

TexHoJsioruu:

Kaxxnoe nampaBieHue Mojenupyercsl Kak JUHaAMHUYecKas CHCTEMa, I'Jleé CKOPOCTh pocTa
KaIruTaaa 3aBUCUT OT TEKYIIEr0 COCTOSIHUS CaMOT0 aKTHBA U COCTOSIHMS JIPYTUX aKTHBOB (depe3
KOA((UIIMEHTH B3aUMOBIIUSAHUS). DTO MO3BOJSET YUUTHIBATh CUHEPTHIO (HarlpuMep, NpuObLIb ¢
(bepMbl (huHAHCUPYET CTPOMKY) U KOHKYPEHIUIO 32 pecypchl. Moienb pemaercs YMCIeHHO, U Ha
e€ OCHOBE CTPOATCS TPACKTOPUHU Pa3BUTUS NOPTQES TP pa3HbIX CTPATETUAX YIPABICHUS.

Pesyabrar:

Poct cpeaneromoBoit poxomnoctu moptdens Ha 10-12% 3a cu€T onTUMaIBLHOTO
nepepacnpeesieHusl.



CHuxeHue BOJATUIBHOCTH Onarofapsi yuéry Oy(epHBIX CBOWCTB OJHHX AKTHBOB JUIS

JIPYTHUX.
OO00CHOBaHHBIC PEKOMEHALMU TSI WHBECTHUIIMOHHOTO KOMHUTETA: «B TEKYIIEM ITUKIIE

doxyc Ha arpo, uepe3 18 MecseB — Ha ACBEIONIMEHTY.

1.

7. MaTepua/ibHO-TEXHHYECKOE 00ecneyeHre Mo TUCHHIInHE (MOLYJII0)

Ilepeyenb HHGPOPMANMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTHIA
OnexTpoHHas noyra mail.ru, yandex.ru
2. Yandex Browser

3. Cucrema ympasnenust ooyaenuem Moodle — cqaua pabot
IlepeyeHb JIMIEH3MOHHOTO M CBOOOJAHO PACHPOCTPAHAEMOr0 IPOrPAMMHOIO
olecrieyeHust
1. OpenOffice
2. GIT
3. Yandex Browser
4. Mozilla Firefox
5. Google Chrome
6. Python + Jupyter + Google Colab
7. SymPy/SageMath
8. Octave (anamor MATLAB)
No B paor HaunmenoBanue yueOHON ayIUTOPHUH, €€ OCHAILICHHOCTD
000py/IOBaHUEM M TEXHHYECKHMHU CPEJICTBAMU O0yUCHUS
1. JlexuronHble 3aHATHS | AynuTopus, YKOMILJIEKTOBaHHAs CHeUaIN3UpOBaHHON
MeOeJIbI0 ¥ TEXHUYECKUMU CPEJICTBAMH 00yUeHUS
2. JlaGoparopHble 3aHATHS | AyAUTOpUS, YKOMILIEKTOBaHHAas CHeralIn3upoOBaHHON
MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOMIIBIOTEPaMH, TPOEKTOPOM, POrPaMMHBIM 00€CTICUEHUEM
3. [IpakTuueckue 3auatust | Ayauropus, YKOMILJIEKTOBaHHAsI CHeUaIN3UPOBaHHON
MeOeIIbI0 ¥ TEXHUYECKUMU CPEJICTBAMH 00yUYEHUS
4, ['pynnoBsie Aynuropus, YKOMILIEKTOBAaHHAs CHEeHaIN3UPOBaHHON
(MHAMBUAYATbHBIC) MeOenbl0 M TEXHHYECKUMU  CPEICTBAMH  OOy4YeHUs,
KOHCYJIbTAIIUU KOMIIbIOTEPAMHU, IPOTrPAMMHBIM 00ecTIedeHnEM
S5. Texkymuii ~ KOHTpOJb, | AyauTOpUs, YKOMIUIEKTOBAHHAas CHEUaIu3UPOBAHHON
IIPOMEXKYTOUHAs MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
aTTecTanus KOMIIBIOTEPaMH, TPOrPaMMHBIM 0OecTieYeHuEM
6. CamocTrosTenbHas Kabuner s caMocTosTenbHONH paOOThI, OCHAIIEHHBIN
pabora KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJKIIOUEHHS K
cetn «/HTEpHET», MpOrpamMMoOl 3KpPaHHOIO YBEIWYEHUS U
00€ecCrevyeHHbIl TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIMOHHO-
00pa30BaTeNIbHYIO CPEJly YHUBEPCUTETA.

Jns

CaMOCTOSTEILHON

[Ipumeuanue: Konkpernsanus ayiutopuil U ux ocHanienue onpenensercs OIIOIL.

paboTel  OOywarommxcs MPeJyCMOTPEHBl  TTOMELICHHMS,

YKOMIUIEKTOBAaHHbBIE CHEIMATH3UPOBAHHON MeOenbio, OCHAIEHHbIE KOMIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedyeHreM JO0CTyIa B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HanMmeHnoBanue moMenieHun 1ist
CaMOCTOSATEIFHOU pabOThI

00yJaroIuxcs

OCHAIIEHHOCTh MOMEIIEHUH ISt
CaMOCTOSTENILHOM PaboThI
o0yJaroImuxcs

HepequL JIMIICH3UOHHOTI'O
IporpaMMHOTO obecrieueHus




Ilomenienre st cCaMOCTOSATEIIBHOM
paboThl 00yJarommxcs (YUTaIbHBIN
3an HayuHoti OnOIHOTEKN)

Meobernb: yuebHas meOeb
Kommuiekt  cnenmanu3npoBaHHOM
MeOeIn: KOMITBIOTEPHBIEC CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C MOAKIOYEHHEM K
HHPOPMALTNOHHO-
KOMMYHUKaLMOHHOH
«uTepHeT» W JOCTYIOM B
9NIEKTPOHHYIO  HMH(OpPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOES
obopynoBaHue, 0O0CCICUHBAOIICE
JOCTym K  CETH  HWHTEpHET
(mpoBomHOE COEIUHEHNE u
0ecrpoBOHOE  COCJUHEHHE IO
texaosorud Wi-Fi)

CCTH

Oneparonnast cucrema Windows
10/11, maket Microsoft Office

TTomemieHue a1t caMOCTOSATEIHLHOM
paboThI 0OyJaroIIIXCs

Meobenp: yaebHas mebenb
Kommnexkr  cnenuanusupoBaHHOU
Me0emH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOJAKIIOUCHHEM K
nHpopMaMOHHO-
KOMMYHUKallUOHHOHI
«HTepHeT» HM OCTyIOM B
QNEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTEIHHYIO cpemy
0o0pa3oBaTeNbHON  OpraHM3AINH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, 0OOECIICUHBAOIIEE
JOCTYII K  CeTH  HHTEPHET
(mpoBoaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIUHEHUE  TI0
texuonorun Wi-Fi)

CCTHU

Omnepanmonnas cucremMa Windows
10/11, maket Microsoft Office




