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1 Hean u 3a5a4u M3y4YeHHUs JUCHMILIUHBI (MOYJIs1)

1.1 Heab ocBOeHUS TUCHUTLIHHBI

dopMHUpPOBAaHUE Y CTYJICHTOB HAaYaJIbHBIX HABBIKOB MATEMAaTUYECKOTO MOCIMPOBAHMUS,
3HAaHUW O BO3HHUKAIOMIMX MPUHIMITHATBHBIX TPYJHOCTSAX MPH MEPEX0Je OT pearbHOro 00bEKTa K
€ro MaTeMaTU4eCKOW HIeaan3alui, MOHUMAHUS PA3HUIBI MEXKIY «XOPOIIUMU» U (IUIOXHMID)
MOJICIISIMH.

1.2 3agauy JUCHUILIMHBI

- ®opmMupoBaHHUe y CTYJCHTA MPEACTaBICHUS 0 MU PepeHINATbHBIX YPAaBHEHUSX,
KaK MaTeMaTHYeCKUX MOJECIIAX SIBJICHUU U IIPOLIECCOB PA3JIMYHON IPUPOIBIL.

- BripaboTka HaBBIKOB WCIIOJIb30BAHUS KJIACCUYECKUX METOIOB
«IuddepeHnnanbHbIX ypaBHEHUI.

- OcBoeHME  CTy€HTaMU  CHHTE3a  KJIACCHUUECKMX  METOJOB  TEOPHH
mudQepeHIMaNbHbIX YPaBHEHUH C COBPEMEHHBIMH HACSIMU KAaueCTBEHHBIX, YHCICHHBIX H
ACUMIITOTHYECKUX METOJIOB.

1.3 MecTo qucuuIinHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucunmuna «/uddepennmanpaple ypaBHEHHs» OTHOCHTCS K «O0s3aTenbHast 4acThy
bnoka 1 «{uctummuns! (Moxynu)» yueOHoro ruiana, kog b1.0.07.

JlaHHast QUCLMILIMHA TECHO CBSI3aHa C NUCIUILIMHAMU 0a30BoM yacTu bioka 1:

- MaremaTHYeCKU aHaJIN3;

- Anre0pa 1 aHATUTUYECKAsI TEOMETPHS;

- du3uka,;

- KomriekcHbIN aHaIu3;

- MaremaTtuueckuii ananus II;

- YncneHHbIe METOIBI;

- OyHKIIMOHAIBHBIN aHAIN3;

- AnreOpa 1 BBeJIeHHE B TCH30PHBIN aHAIIH3;

- YucneHHble METOBI U ITU(poBast 00paboTKa CUTHAJIOB;

- VYpaBHEHHs] MaTEMAaTUIECKON (PU3HUKH.
1.4 IIpogeccuoHaIbLHBIC POJIN B CTPYKTYpe 00pa30BaTe/bHON MPOrpaMMbl

Pous 1: Data Engineer (MH:keHep 10 JaHHBIM)

Sagaun:

Pazpabotka mporeccoB u3BiedeHus, npeoodpazoBanus u 3arpy3ku (ETL) nanubIx
Cozianue ¥ ONTUMHU3ALUs XPaHWINL] TaHHBIX

ObecniedyeHue KauecTBa U JOCTYIMHOCTH JaHHBIX

Hactpoiika uHQpacTpyKTypbl 11st 00pabOTKH OOJBIINX JAHHBIX
WuTerpanus pa3po3HEHHBIX HICTOYHUKOB JJAHHBIX.

POJIL 2: ML Engineer (Uu:xxenep MO)

3anaum:

1. Peammuzauus ML-moneneit B uH(GOpMAIIMOHHBIX CUCTEMaX

2. OnTumu3anys Npou3BOIUTENIFHOCTH U MacIITabupoBaHUe MoJIeNel
3. Pazpaborka ML-naiiniaifHOB 1 aBTOMaTH3aIUs IPOLIECCOB

Nk W=



4. MOHUTOPUHT KauecTBa MOJIEJIEH B MpOJaKIlIeHE
5. Wuterpauus ML-pemienuii ¢ 6u3Hec-npuiIoKeHUIMU

Poab 3: MLOps (Cnenmnanuct no 3xcniayaraunu UN)

Sagaun:

Nk W=

PazpaboTka mporeccoB u3BiedeHus, npeodpazoBanus u 3arpy3ku (ETL) nanubIx
Co3manue 1 ONTUMHU3AIMS XPAHWINIL JAaHHBIX

Obecnieuenue KauecTBa 1 JOCTYIHOCTH JaHHBIX

Hactpoiika uHQpacTpyKTypbl st 00pabOTKH OOIBIINX JAaHHBIX

WuTerpanus pa3po3HEHHBIX HCTOYHUKOB JaHHBIX

1.5 IlepeyeHs MIaHMpPYyeMbIX pe3yJbTATOB O00y4YeHHMs IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHONH MPOrPaMMbl

N3yuenune

MaHHOW y4eOHOW JAMCIUTLIMHBI

00y4aromuXcsl CIEAYIONMX KOMIETEHITHI:

HampaBiIeHO Ha (opMupoBaHue Yy

MaTEeMaTHYECKHUX U
(W11) eCTEeCTBEHHBIX
HayK, 1
HCIIOJIb30BaTh UX B
npodeccrnoHaIbHOM
JeSTeIbHOCTH

Koa, ypoBens u Nuaukatopsl Pe3ysabTaT 00y4eHus Mo AUCHUIINHE
(¢popmympoBka

KOMIIeTeHIIHH

OIIK-1 OIIK-1.1 [Tpumensier pyHnaMeHTaIbHBIC 3HAHNUS,
Crniocoben IIpumensier MOJTy4YeHHbIE B 001aCTH

IIPUMEHSITh (byHIaMeHTaIbHbIE i QepeHInaIbHbIX ypaBHEHUN 1S
(dyHIaMeHTalbHBIE | 3HAHMSA, TIOJTYYECHHBIE B | (JOPMATU3AIMH B3aUMOCBSI3EH MEX Ty
3HaHUS, obnacTu NIEPEMEHHBIMH, BBISIBIICHUS YCTONUNBBIX
MOJIyYCHHBIE B MaTeMaTHYECKUX U PEKUMOB, IPOTHO3UPOBAHUS IBOJIOLIMH
obnacTu (M) eCTeCTBEHHBIX COCTOSIHUH U OLIEHKU 4yBCTBUTEIHHOCTH

HAYyK MpU TOCTPOCHUU
MOJIEJIEN B 3aJaHHOU
MpeIMETHOM 00JacTH

MOJIEJIEN K BHEIITHUM BO3JIEUCTBUSIM.

OIIK-1.2
IIpumensier
(byHnaMEHTalIbHBIE
3HaHUS, MOJyYCHHBIC B
obnacTu
MaTeMaTH4eCKuX U
(M) eCcTeCTBEHHBIX
HayK IIpH BbIOOpe
METOIOB PELICHHUS
3aja4
npodeccrnoHaIbHOM
JeSTEeIbHOCTH

[Tpumensier pyHIaMeHTaIbHbIC 3HAHUS U3
Teopun JuQQepeHINaTbHbIX ypaBHEHUN —
BKJTIOYast METOIbI TIOCTPOCHUS,
KayeCTBEHHOT'O ¥ KOJMUYECTBEHHOT'O aHAJIN3a
peLIeHHI, TEOPEMBI CYIIIECTBOBAHUS U
€IMHCTBEHHOCTHU, KPUTEPUHU YCTOHUUBOCTH
— U1t 000CHOBAHHOTO BBIOOpa
MaTeMaTHYECKUX MOJIEJICH, a/IeKBaTHOTO
OIMCaHMS PEATBHBIX MPOIIECCOB U
KPUTUYECKON OLIEHKU MPUMEHUMOCTH
MOJIyYCHHBIX PE3yJIbTAaTOB B 3aJJaHHOM
IPEeIMETHOM 00acTu.

2. CTpyKTypa H coep:KaHue JMCIUIITHHBI

2.1 PacnipenesieHne TPyA0EMKOCTH AUCHHMILIMHBI 10 BHAaM padoT

O6mas Tpy10€MKOCTh TUCIIUILTMHBI COCTaBISET 5 3a4. ef. (180uacoB), ux pacnpenencHue
1o BUJaM padoT NpeACTaBICHO B TaOIUIle

CemecTtpsl
. Bceero
Bup yueoHoii pa6oThI (4acel)
4acoB |
KonTakTHasi paboTa, B TOM 4ncJe: 108,5 | 108,5
AyauTopHbIe 3aHATHS (BCEro): 102 102




3aHsATUS JEKIMOHHOTO TUIIA 52 52
JlaGopaTopHble 3aHATHUS 50 50
3aHATHSI CEMUHAPCKOTO THIIA (CEMHUHAPBHI,
IIPAKTUYECKUE 3aHSITHSI)
Nuas koHTaKTHasA padoTa: 6,5 6,5
KonTpons camoctostensHol pabotel (KCP) 6 6
[Tpomexxyrounas arrectanus (MKP) 0,5 0,5
CamocrosiTesibHas padoTa, B TOM YHCJIe: 35,8 35,8
CaMocTosATENbHOE U3yUYEHUE PA3/IETIOB,
CaMONOAT0TOBKa (MpopaboTKa U OBTOPEHHE
JIEKIIMOHHOT'O MaTepHaja U MaTeprajia yaeOHUKOB 20 20
U y4eOHBIX TOCOOUH, ITOATOTOBKA K
71a00paTOPHBIM U MPAKTUUECKUM 3aHATHSIM,
KOJJIOKBUYMaM H T.J.)
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 15,8 15,8
KouTtpoJs: 35,7 35,7
IToaroroBka K sK3aMeHy 35,7 35,7
qac. 180 180
B TOM 4HCJIe
O0mas Tpy10eMKoOCTh KOHTAKTHAasl 108,5 | 108,5
padora
3a4. e 5 5

2.2 CTpyKTypa IMCHHUIIJIMHBI

Pacrnipenenenre BuI0B yaeOHOM paOOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM JUCIHILTUHBL.
Pazpnenbl (TeMbl) AUCIUIUIMHBI, U3y4YaeMble B 3 ceMecTpe

KoJsmmyecTBo yacos
Bueay
Ne HaumenoBaHue pa3jesioB (Tem) Beero AyautopHas padoTa ﬂz:flp
padota
J 3 JP CPC
1 2 3 4 5 6 7
OCHOBHBIE TIOHATHUS U ONIPEAEIECHUS TEOPUU
1. | muddepeHunanbHBIX ypaBHEHUH IEPBOTO 16 6 6 4
TOpSiIKA.
Teopemsl CylecTBOBaHUS U €JUHCTBEHHOCTH
2. | pemenus 3anauu Koy nis oqHOro ypaBHEHUs U 7 2 3 2
cucreM nu¢dhepeHInaNbHBIX YPaBHEHUH.
3 CBoiicTBa peleHu TUHEHHBIX OAHOPOIHBIX 7 ) 3 )
CHCTEM.
4 @yHIaMeHTAIbHASL MAaTPULIA U €€ CBOMCTBA. 12 5 5 2
" | JIuneiiHble HEOAHOPOAHBIE CUCTEMBI.
Jluneiinsie nuddepeHnnanbHple ypaBHEHUS N-
5 | oromopsazka. Mertoa Bapualuu Npor3BOJIBHBIX 2 3 3 )
MOCTOSIHHBIX JIJIs1 HEOTHOPOTHOT'O YPaBHEHHUS -
Oro MOpsLJIKA.
Jluneitapie ogqHOpOAHBIE MU dEepeHITNATBEHBIC
6. | YPABHEHHA N-0ro MOpsIKa ¢ MOCTOSHHBIMHU 2 3 3 )
koapduuuentamu. [loctpoenune obmero
pEILIEHNUS.
7 HeonHopoaHble ypaBHEHUS C IOCTOSHHBIMU 7 ) 3 )
" | koo dunmentamu. ITouck 4aCTHOTO pelIeHUS.




KoJinyecTBo yacos
Bueay
Ne HaumeHnoBaHue pa3jesioB (Tem) Beero AyautopHas padoTa ﬂz;f.p
padota
J 3 JP CPC
1 2 3 4 5 6 7
g 3aBUCUMOCTD PELIEHUS OT HadyaJlbHbIX 3HAUEHUI 10 4 4 )
U IapaMeTpPOB.
OnHOPOHBIE CUCTEMBI JINHEHHBIX
9 mudQepeHInaIbHbIX ypaBHEHUH C 10 4 4 )
" | moctostHHBIMU K03 Puumentamu. [Toctpoenue
00IIero penIeHusI.
JInHelHbIE HEOTHOPOIHBIE CUCTEMBI C

10. | moctosiHHBIMU KO3 durmentamu. [lorck 10 4 4 2
YaCTHOT'O PEUICHMUSI.

Yceroiuusocts 1o JlanyHoBy. I'eomerpruueckas
UHTEpIpeTanus. Y CTONYUBOCTb HYJIEBOTO

11. | pemieHuss OTHOPOAHOMN CHCTEMBI 10 4 4 2
i QepeHInaIbHbIX ypaBHEHUH C
MOCTOSIHHBIMU K03 punimenramu.

12. J'[eMMva JIanynosa. Teopema Yeraesa. 6.8 2 2 28
YcToiiunBOCTh IO NEPBOMY HPUOIMKEHUIO. ’ ’
IloBeneHue TpacKTOPHiL IMHEWHON OJHOPOIHON

|3, | cucTembl muddepeHInanbHbIX YpaBHEHUH 11 4 4 3
BTOPOT'O MOPSAKA C TOCTOSHHBIMU
KO3 PHUIHEHTAMH.

HeBbIpok1eHHBIE 110JI0KEHNS PABHOBECHS

14. | aBTOHOMHOI CHCTEMBI BTOPOI'O MOPSIKA. 5 3 2
Y CTONYMBOCTh EPUOAUYECKUX PELICHUN.

15. | KpaeBble 3a1aum. 6 2 2 2

16. | OcHoBbl TAYVY 1 BBeIeHHE B HEHPOANHAMUKY 4 2 2

NTOI'O no pa3aenam JMCHHILIHHBI 137,8 | 52 50 35,8

Kontpons camocrositensHoit padotsl (KCP) 6

ITpomexyrounas arrectauus (MKP) 0,5

IToaroroBka K TEKyIIeMy KOHTPOJIIO 35,7

O0nas TPy10€eMKOCTh MO JNMCHUILIHHE 180

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamopnuvie 3anamus, CPC —
camocmosmenvHas paboma cmyoenma

2.3 Conepxanue pa3esioB (TeM) TMCHUILINHBI
2.3.1 3aHATHSA JEKIIMOHHOI0 THIIA

Teopun TuddepeHIranbHbIX
YpaBHEHU IEPBOTO MOPSIIIKA.

®opma
TeKyuler
Ne HanmeHnoBanue pasaesia (TeMbl) Conep:xanue pa3jeJia (TeMbl) 0
KOHTPOJI
s
1 2 3 4
OcHOBHBIC IOHATHS 1 onipenenicHus | [lorstne muddepeHImaTb-HOr0 YpaBHEHUS U €T0 K

peleHus. YpaBHEHHS ¢ pa3elsoUMUCs
nepeMeHHbIMA. OTHOPOHBIE YPABHEHMUS.
VYpaBHeHus B TONHBIX AudepeHnuranax,
HMHTETPUPYIOLIMNA MHOXKHTENb. JInHEHHbIE
ypaBHEHHUs NIepBOro nopsajka. Jlemma I'ponyosa-
benmana.




®opma

TeKyIer
Ne HanmeHnoBanue pasaesia (TeMbl) Conep:xanue pa3jeJia (TeMbl) 0
KOHTPOJI
s
1 2 3 4
TeopeMsl cylecTBOBaHUS U Teopewms! [Tukapa it ogHOTO MU PEPEHITNATBHOTO K
€IMHCTBEHHOCTH PEIICHUS 3a1a4l ypaBHeHus u cucreM. Teopema IInano. Teopema
2. | Komm 1 o1HOTO ypaBHEHUS 1 CYILIECTBOBAHMSI U €IMHCTBEHHOCTH JUISl CUCTEM
cucreM auhepeHInaTbHBIX muddepeHanbHBIX YpaBHEHHAH.
YpaBHECHHH.
CBOICTBa pelIeHN IMHEWHBIX I1aTh TEOpEM O CBOMCTBAX PEIICHUN TMHEHHBIX K
3. | OOHOPOIHBIX CUCTEM. OIHOPOJHBIX cucTeM. Teopema JInyBuis 1uis
JIMHEWHBIX CUCTEM.
®dyHpaMeHTaIbHAS MaTpULA U €€ [NonsTre GpyHIaMEHTATBHON MaTPUIIBI U €€ CBOMCTB. K
cBoiicTBa. JIunelinsle Mertoa Bapraluy IPOU3BOJIBHBIX TOCTOSIHHBIX IS
4. | HEOOHOPOIHBIE CHCTEMBL. JIMTHEWHBIX HEOJHOPOJHBIX CUCTEM. Y TBEPXKICHUE O
JIMHEWHBIX HEOJHOPOJHBIX CHCTEMAX U CIEJCTBHE U3
HEro.
Jluneitnbpie uddepeHnaibHbIE OKBHUBAJICHTHOCTb YPaBHEHHUS N-0r0 NOPSIKA U K
YypaBHEHUs n-0ro nopsaka. Meroxn cucteMsl. TeopeMa cyIeCTBOBaHUS U
BapHallUyU IPOU3BOJIBHBIX €IMHCTBEHHOCTH pelieHus 3anaun Koy s
5. | NOCTOSHHBIX AJISi HEOAHOPOIHOIO ypaBHEHHs n-0ro nopsaxa. I1ats Teopem o
YpaBHEHUS N-0T0 MOPSIKA. CBOMCTBAaX PELICHUI JINHEHHBIX OJHOPOAHBIX
muddepeHIManbHBIX YPaBHEHHH N-0T0 MOPSIKa.
Teopema JlnyBumis.
JIunelinsle OTHOPOAHBIE Ciyuail IpOCTBIX U KPAaTHBIX XapaKTEPUCTUUECKUX K
muddepeHranbHbIe YpaBHEHUS N- yycen Ui THHEHHOTO OAHOPOIHOIO
6. | oro mopsaka c MOCTOSIHHBIMH muddepeHInanbHOro ypaBHEHHUS N-0T0 TOPSAKA.
koo purmenramu. [Tocrpoenne [ocTpoenue 001Iero BeeCTBEHHOTO PEIIeHNSI.
o01ero penieHust. JlemMma o nMHEHHON HE3aBUCHMOCTH (DYHKIIHH.
HeogHopoaHslie ypaBHEHHS C ITouck 4acTHOrO penIeHus: HEOAHOPOIHOIO K
7. | HOCTOSIHHBIMH KO3(h(UINEHTAMH. YpaBHEHUSI C TIOCTOSTHHBIMU KO3 PHUITUCHTaMH.
ITouck 4acTHOrO penIeHusl.
3aBHCHMOCTD PEIICHUS OT Teopema 0 HENPEPBIBHOI 3aBUCUMOCTH U K
HavaJIbHBIX 3HAYCHUH U muddepeHIMpYeMOCTH PEICHUH OT TapaMeTpoB.
8. | mapameTpos. Crnenctsue u3 He€. [lomydyenue 3anaq i
IIPOU3BOIHBIX 110 APAMETPY U HAYAIBHBIM
YCIIOBHSIM.
OnHOpOAHBIE CUCTEMBI JIMHEHHBIX Bua ob1ero pemieHus 0JJHOPOJHOM CHCTEMBI K
muddepeHManbHBIX YpaBHEHNH © JTMHEHHBIX TuddepeHnanbHbIX YpaBHEHNH B
9 MIOCTOSTHHBIMU KO3 ureHTamu. ClIy4ae MaTpHLbI IPOCTON CTPYKTYPBI U MATPULIBI
’ [Moctpoenwe o0IIIEeT0 penIcHuS. oOrmiero Buaa. BeineneHue BeecTBEHHBIX PEIICHUH.
Merton HeolpeaeIeHHbIX KO PHUIIMECHTOB ITI0KCKa
o01ero penieHust IMHEHHONW OXHOPOAHON CHCTEMBI.
JIunelinsle HeOAHOPOIHBIE cUCTEMBI | [TOMCK YaCTHOrO peleHus JIMHEHHON K
10. | c mocTossHHEIMU KO3 UIIMEeHTaMH. | HEOJHOPOAHON cCUCTEMBI TN PEPEHIHATBHBIX
ITouck 4acTHOrO peuIeHusl. YpaBHEHHH C MMOCTOSIHHBIMU KO3 PHUIIMCHTAMH.
YcroiunBocTs 1o JIAmyHoBY. Onpenenenne ycTOMYMBOCTH 0 JISmyHOBY. K
I'eomeTprueckas HHTEpIPETALHS. CBelieHre UCCIIE0BaHNs yCTOMUYMBOCTH HYJIEBOTO
Y CTONUMBOCTB HYJIE€BOTO PEIICHUS pEeILIeHHs] K UCCIIEA0BAaHUIO YCTOMUUBOCTHY HYJIEBOTO
OHOPOJHOM CHCTEMBL pemenus. [Ipeobpa3oBanne TMHEHHON CHCTEMBI
11. | nuddepeHINATBHBIX ypaBHEHHH C JuddepeHIManbHBIX YPABHEHUH ¢ TIOCTOSIHHBIMU
MIOCTOSTHHBIMU KO3 dureHTamu. koa(ureHTamu. J[Be 1eMMBI ¥ TPU TEOPEMBI 00
YCTOHYMBOCTHU HYJIEBOTO PELIEHMS OXHOPOJHON
cucremsl quddepeHInaIbHBIX YpaBHEHNH ¢
MIOCTOSTHHBIMHU KO3 ureHTamu.
Jlemma JIsamynoBa. Teopema Teopema YeraeBa o HeycTonunBocTu. Kpurepuit K
12. | YeraeBa. YCTONUUBOCTB NO Payca-I'ypeuna. Teopema JlsmyHnosa 06
TIEpPBOMY NPUOIIKEHHIO. YCTOWYHMBOCTH 110 IEPBOMY TIPHOJIMKEHHIO.
13. IloBenenue TpaekTOpUil TMHENHON Bun ocoboii Touku: y3en, cemio, Gokyc, IEHTp. K

OJAHOPOJHOW CUCTEMBI

Cnyqan JUKPUTHYCCKOI'O U BBIPOKACHHOIO Y3J1d.




®opma
TeKyIer
Ne HanmeHnoBanue pasaesia (TeMbl) Conep:xanue pa3jeJia (TeMbl) 0
KOHTPOJI
s
1 2 3 4
muddepeHanbHbIX ypaBHEHUH
BTOPOTO MOPSZIKA C ITOCTOSTHHBIMU
Koo purmeHTamMu.
HeBbIpoxk1eHHBIE TOJI0KEHUS Teopema o oBeieHNHM TpaeKTOpUH BOJIM3H (hoKyca. K
14, | paBHOBeCHs ABTOHOMHOI CUCTEMBI INonsarue npenensHoro nukna. Ilosenenne
" | BTOpOro nopsiaka. Y CTOMUMBOCTh TpaeKTOpHi BOJIN3M MPEAETHHOTO IUKIIA.
NEPUOINYECKUX PEIICHUH.
Kpaessle 3anaun. AnsrepHatuBa ®penronsma U ClIeICTBHE U3 HEE. K
Onpenenenne Gynknuu ['puna. Teopema o
15 cymectBoBanny (pyakuuu ['puna. CBoiicTBa
' ¢ynkiyn 'puna. 3anayva [Itypma-JInyBuss.
Teopema o cBoO¥CTBaX COOCTBEHHBIX 3HAYCHUN 1
COOCTBEHHBIX (PyHKIHIA.
OcHoBbl TAY 1 BBeeHUE B MopenupoBaHne CUCTEM, YCTOHYUBOCTD M 0OpaTHast K
HEIpOIUHAMUKY. CBAA3b, CHHTE3 PETYISITOPOB.
16. Mojenu HEHpPOHOB U IeHepalysl CHaiKoB,
CHUHXPOHU3ALMs U HEUPOHHBIE PUTMBIL, aTTPAKTOPbI
U MEXaHU3MBI IAMSTH.

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoti pabomuwl, KI1 - gvinonuenue Kypcosoeo npoexma, KP - kypcogot
pabomvl, PI'3 - pacuemmuo-epagpuueckoco 3adanus, P - manucanue pegpepama, D - scce, K - xomnoxsuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

He npegycMoTpeHsl.

2.3.3 JIaGopaTopHbIe 3aHATHS

Ne HaumenoBanue pasgena (TeMbl) HaumeHoBaHue 1a00paTopHBIX padoT Popma rekyumero
KOHTPO.JIS
1 2 3 4
VYpaBHEHUSI ¢ pa3eICHHBIMU U VYpaBHEHUS ¢ pa3eICHHBIMU U P3
1. | pa3aeNsromMUCS IePEMEHHBIMU Pa3aensAIoUMUCS IEPEMEHHBIMU U
U IPUBOJISIIIIAECS. K HAM. MPUBOASIIHIECT K HUM.
5 I'eomeTprueckne u pusnyeckne I'eomeTpuueckne u pu3HUYECKUe 3aJa4n. P3
3aJa4u.
3 OpnHopoaHbIE ypaBHEHUS U OnHoponaHbIE ypaBHEHUS U P3
| npuBoAsIIMECS K HUM. MPUBOASIIHECT K HUM.
JIunelinele ypaBHEHUS IEPBOTO JIuneliHble ypaBHEHUS IEPBOrO MOPSIIKA, P3
4. nopsiaika, ypaBHeHus bepHyu u ypaBHeHus bepHynmu u Pukkatu. Metonst
Pukkatu. MeTogp! UX pemieHusl. UX PELICHHUS.
VYpaBHEHUS B OJIHBIX VYpaBHenus B nonusx quddepennmanax u | P3
5 muddepeHnmanax u npuBoAdIyecs kK HUM. MHTerpupyromuit
" | IpuUBOAIIMECS K HUM. MHOKUTEb.
HuTerpupyronmii MHOXKHUTENb.
6. VYpaBHeHuUs1, HE Pa3pelIeHHbIC VYpaBHeHuUs1, HE Pa3peIIeHHbIC P3
OTHOCHUTEJIBHO ITPOU3BOIHOM. OTHOCHUTEJIBHO TPOU3BOIHOM.
7 Pa3Hble ypaBHEHUS IEPBOTO Pa3Hble ypaBHEHHSs IEPBOro MOPSAKA. P3
' IIOpSAJKA.
VYpaBHEHUs, JOMTYCKAIOLIIE YpaBHEHUsI, JOMYCKAOLIEe TOHUKEHUE P3
8. | moHmwxkeHue nopsaka. Meroasl ux | nopsaka. MeToabl X peleHus.
peleHuMsL.
JIunelinble OIHOPOAHBIE JIuneiiHbple OTHOPOAHBIE YPaBHEHUSI C P3
9. | ypaBHEHUS C NOCTOSHHBIMU MIOCTOSTHHBIMU KO3 ureHTamu.
Koo puIeHTaMH.




Ne HaumenoBanue pasgena (TeMbl) HaumeHoBaHue 1a00paTopHBIX padoT Popma rekymero
KOHTPOJIsA
1 2 3 4
JIuneliHbie HEOTHOPOAHBIE JIuHeliHble HEOTHOPOAHBIE YPaBHEHMUSI C P3
10, | YPaBHEHHS C OCTOAHHBIMH MTOCTOSTHHBIMU K03 urtmentamu. [Tonck
* | koaddummenTamu. [Tomck YACTHOT'O PELLEHUSI.
YACTHOT'O PELEHUSI.
Merton BapHaluy MPOU3BOJIEHBIX Mertoa BapHaluy MpOU3BOJIBHBIX P3
11. | NOCTOSIHHBIX JAJIS HEOJHOPOIHBIX MOCTOSIHHBIX JJI1 HEOTHOPOAHBIX
JuddepeHIanbHbIX YPaBHEHHH. JuddepeHManbHbIX YpaBHEHHH.
JIunelinble ypaBHEHUS C JIuneliHble ypaBHEHUS C NEPEMEHHBIMH P3
1o, | TepeMeHHbIMH ko3 punuentamu. | kodpduumentamu. Popmyia
" | ®opmyna OcTporpanckoro — Octporpaackoro — JInyBums.
JInyBums.
JIuneliHble OTHOPOAHBIE CUCTEMBI JIuHeliHble OTHOPOAHBIE CUCTEMBI C P3
13. | c HOCTOSIHHBIMHU MTOCTOSTHHBIMA K03 puriuerTamu.
Koo puIeHTaMu.
JIuneliHbie HEOTHOPOAHBIE JIuHeliHble HEOTHOPOAHBIE CUCTEMBI C P3
14 CHUCTEMBI C TTIOCTOSTHHBIMHU MTOCTOSTHHBIMU K03 durtmentamu. [Tonck
* | koaddummenTamu. [Touck YACTHOT'O PELLEHUSI.
YACTHOT'O PELEHUSI.
Metoa BapHanuy MpOU3BOJIEHBIX Mertoa BapHanuy MpOU3BOJIBHBIX P3
15. | IOCTOSIHHBIX JJIS TUHEHHBIX IIOCTOSIHHEIX IJISI JIMHESHHBIX
HEOJHOPOAHBIX CHCTEM. HEOJHOPOAHBIX CHCTEM.
VYcroituuBocTs. Mccnenopanue Ha VYcroituuBocTs. Mccnenopanue Ha P3
YCTOMUYUBOCTD 110 IEPBOMY YCTOMYUBOCTD 110 IEPBOMY
16. | mpubmmxenuto. Mccnemopanne Ha npubnmxenunto. MccnemoBanue Ha
YCTOMYUBOCTb C TOMOUIBIO YCTOHYHBOCTB C TIOMOIIBIO (DYHKITHIA
¢ynkumii JIsmyHoBa. JIsnyHoBa.
[Tonoxenue paBHOBECHS. [Honoxenue paBHoBecust. UccaenoBanue P3
17. | UccnenoBanue Ha yCTOMYUBOCTD Ha yCTOMYHMBOCTh HYJIEBOTO PEIICHHUS.
HYJIEBOTO PELLEHMUSI.
18 Oco0ble Touku. MccnenoBanne Oco0ble ToukH. MccneaoBanne 0coooi P3
" | ocoboli TOUKH. TOYKH.
®dazoBas miockocTb. PazoBoe ®dazoBas miockocTh. PazoBoe P3
19. | mpocTpaHcTBO. ABTOHOMHBIE MIPOCTPAHCTBO. ABTOHOMHBIE CUCTEMBI U
CHCTEMBI U TPAEKTOPHH. TPAEKTOPUHU.
20. | Kpaesbie 3agaun. @yukuus 'puna. | Kpaesble 3anaun. @ynkuus ['puna. P3

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoti pabomul, KI1 - gvinonuenue Kypcosoeo npoexma, KP - kypcogot
pabomvl, PI'3 - pacuemmuo-epagpuueckoco 3adanus, P - manucanue pegpepama, D - scce, K - xomnoxsuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX padoT (IIPOEKTOB)

He npengycMoTpeHsl.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
o0y4aromuxcs Mo JMCHUILIHHE (MOAYJII0)

HepequL y‘{e6HO-M€TOI[I/I‘lCCKOFO obecrieucHus
JHUCIUILTTMHBI 110 BBIIIOJTHCHHUIO CaMOCTOSTCIILHON

Ne Bug CPC
paboTs
1 2 3
1 CamocTosiTenbHOE HW3yYeHHE pas3fieioB,[MeTonuveckue  yKa3aHus A TOATOTOBKM K

CaMOIIOATOTOBKA (mpopaboTka
MOBTOPEHHE JIEKLIMOHHOTO Marepuana u
MaTepuajga y4eOHMKOB M y4eOHBIX
mocoOuii, MOAroTOBKa K J1aOOpaTOpPHBIM U

H|JICKIHIUOHHBIM U CCMUHAPCKUM 3aHATHUAM, YTBCPIKICHHLIC

Ha 3acelaHWM Kadenpbl NPUKIATHOW MaTeMaTHKH
(aKynbpTeTa KOMIIBIOTEPHBIX TEXHOJIIOTHH M MPUKJIATHON
matemaTukn PI'BOY BO «Ky6I'Y», mpotokon NelO ot
18.05.2023 r.




MPAKTUYCCKUM 3aHATUAM, KOJIJIOKBUYMaM

U T.J.)
2 [ToarotoBka K TeKyIeMy Metonuueckne — yKkasaHWs IS TOJATOTOBKH K
KOHTPOJTIO JICKIIMOHHBIM U CEMUHAPCKUM 3aHATHSIM, YTBEPIKICHHBIC

Ha 3acelaHUM Kadenpbl NPUKIATHOW MaTeMaTHKH
(aKynbpTeTa KOMIIBIOTEPHBIX TEXHOJIIOTHH M MPUKJIATHON
matemaTukn PI'BOY BO «Ky6I'Y», mpotokon NelO ot
18.05.2023 r.

Y4eOHO-MeTOANYEeCKHEe MaTepuanbl JJsl CaMOCTOSTENbHONW paboThl O0ydYaromuxcs U3
4KCJIa MHBAIMJIOB U JIUI[ C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 310poBbst (OB3) npenocrasistorcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYCHUSAM UX 3/J0POBbS U BOCHPUSATHS HH(DOPMAIIIH:

Jist a1 ¢ HapyIIEHUSIMH 3pCHHS:

— B Ie4aTHOM (hopMe yBEITMUYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO IOKYMEHTAa,

— B opme ayauodaiina,

— B reyaTtHOU hopme Ha si3bike bpaiis.

JUist U1 ¢ HapyIICHUSIMH CTyXa:

— B 1e4yaTHoi (opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEJILHOTO amnmapaTta:

— B 1e4yaTHoi (opwme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTAa,

— B popme ayauodaiina.

JlaHHBI TIepeueHb MOXET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaronuxcs.

3. O0Opa3oBaTesIbHbIEe TEXHOJIOTMH, NPHMEHseMble NPH OCBOCHMH JHCHUILINHBI
(Mmoxyin)

B cootBerctBum ¢ TpeboBanmsivu @I'OC B mporpamma JUCHMIUIMHBI PEIyCMaTpUBACT
UCTOJb30BaHUE B Y4YeOHOM IIpollecce CIEIyIOmUX 00pa3oBaTeNbHbIE TEXHOJIOTUU: UYTEHHE
JeKIMA C HCHOJB30BAHWEM MYJIBTHUMEAMWHBIX TEXHOJOTHH; METOJ MalblX TpYyIH, pa30op
IIPAKTHUYECKUX 3a/1a4 U KEHUCOB.

[Tpu 00yueHnH UCTIONB3YIOTCS CIEeAYIOINEe 00pa30BaTeIbHbIC TEXHOIOTUH:

- TexHonorusi pa3HOYpOBHEBOro (IU(QepeHIIMPOBAHHOT0) OOyUYEHHsS — MpEeAroiaraet
OCYILIECTBIICHHE TO3HABATEIILHOW JEATENBHOCTH CTYICHTOB C YYETOM HMX WHAMBHUIYaIbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEH W HWHTEPECOB, MOOMIPSS WX PEaTM30BBIBATH CBOM TBOPYECKUN
noreHuan. Co3aHue M WCHOJIb30BAHME UATHOCTUYECKUX TECTOB SBISIETCS HEOTHEMIIEMOM
YaCThIO JJAHHOW TEXHOJIOTHH.

- TexHomoruss MOAYJIBHOTO OOy4YeHHS — TPEeIyCMaTPUBAET JEJIEHHE COJepKaHUsA
JTMCUUIUIMHBI Ha IOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOLyJN ), MHTETPUPOBAaHHbIE B OOIINI KypC.

- MudopmanmonHo-kommyHuKanmoHHble  TexHojorun (MKT) - pacmumpsitor pamku
00pa3oBaTEeNBFHOIO TPOIIEcca, MOBBIMAS €r0 MPAKTUYECKYI0 HANpaBlIEHHOCTh, CHOCOOCTBYIOT
MHTCHCU(UKAIMH CAaMOCTOATENbHOM pabOThl ydYalIMXcsi M IOBBIIICHUIO TO3HABATEIBbHOM
aktuBHOCTH. B pamkax VKT BeiaenstoTcs 2 BUAa TEXHOJIOTHI:

- TexHonorusi WHAMBUIAyaIM3alUd OOYYEHHUS — TIOMOTAaeT PEaJN30BBIBATH JMUYHOCTHO-
OPHECHTUPOBAHHBIN TOAXOJ, YYHUTHIBas HMHIUBHAyaJbHbIE OCOOEHHOCTH M TOTPEOHOCTH
YYaIIUXCS.



- TexHomorusi pa3BUTHS KPUTHUECKOTO MBIIUICHHS — CHOCOOCTBYET (OPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CHOCOOHOW KPUTUYECKH OTHOCHUTBHCS K HH(pOpMAIMH, YMEHHIO
oTOupaTh HH(POPMALIMIO JUIS PELICHUS IOCTaBICHHON 3a1a4H.

KommiiekcHOe MCHob30BaHME B y4eOHOM MpoIlecce BCEX BBIIMIEHA3BAHHBIX TEXHOJIOTHH
CTUMYJIUPYIOT JMYHOCTHYIO, HMHTEUICKTYaJbHYI0 AaKTMBHOCTb, PAa3BHBAIOT IIO3HABATEIIbHBIC
IPOIIECChI, CIIOCOOCTBYIOT (OPMHPOBAHUIO KOMIETEHIMH, KOTOPBIMU JOJDKEH o0ajnarh
OyAyIIuii CTIeUAIIUCT.

OcHOBHBIE BU/IbI MHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA BKIIOYAIOT B CeOs:

- paboTa B MaJbIX rpynnax (KOMaHze) - COBMECTHAs ACITEIbHOCTb CTY/IE€HTOB B TPYTIIIE MO
PYKOBOJICTBOM JI/Iepa, HAIIpaBJICHHAs HA pelIeHue o0IIel 3a/1auu IyTEM TBOPUECKOTO CIIOKEHHS
pe3yJabTaTOB HMHAMBUAYAIbHOW pabOThl YIECHOB KOMAaHAbI C JIEJICHHEM NOJHOMOYHMHA H
OTBETCTBEHHOCTH;

- aHalM3 KOHKPETHBIX CUTYaluil - aHajdW3 peabHBIX MPOOJEMHBIX CUTYalMid, HMEBIINX
MECTO B COOTBETCTBYIOIIEH 00IacTH MPO(EecCHOHATBHON AEATEIbHOCTH, M TOUCK BapUaHTOB
JIy4YIIUX PELICHUN;

- pa3BUTHE KPUTUYECKOT'O MBIIIJICHUS — 00pa3oBaTeNbHasl JesITeIbHOCTh, HallpaBJIeHHAas Ha
pa3BUTHE Y CTYJIEHTOB Pa3yMHOT0, pe(hIEKCUBHOTO MBIIUIEHHUS, CIIOCOOHOTO BBIABUHYTH HOBBIC
UJIEU U YBUETh HOBBIE BO3MOKHOCTH.

IMonxox pa3bopa KOHKPETHBIX 3a7ad M CUTyallMil IIMPOKO MCIOJIB3YEeTCS Kak
npernojiaBaTeNieM, TaKk U CTYACHTaMH BO BpeMsl JICKIMH, JTaOOpaTOPHBIX 3aHATHA M aHaIn3a
pe3yJabTaTOB CaMOCTOSATENLHOW paboThl. DTO OOYCIIOBIEHO TEM, YTO TPU HCCICAOBAHHH H
peLIeHIH KaXkJ0 KOHKPETHOM 3314l UMEETCsl, KaK MPaBUIIO0, HECKOJIBKO METOJIOB, a 3TO TpedyeT
pa3dopa U OIEHKH LIeJI0 COBOKYITHOCTH KOHKPETHBIX CUTYyalUH.

KOJINY€eCTBO
Hcnons3yemble HHTEPAKTUBHBIE 00pa3oBaTeJbHbIE
Cemectp | Bun 3ansrus HHTEPAKTHBHbIX
TEXHOJIOTHHU
4acoB
[IpakTnueckue 3aHATUA B pexuMax
3 JI, JIP, CPC | B3aMMOZAEMCTBUS «IPENOAaBaTeNb — CTYIAEHT» U 16
«CTYIEHT — CTYAEHT»
HTroro 16

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamopnuvie 3anamus, CPC —
camocmosmenvHas paboma cmyoenma

Tembl, 3aaHuss U BOMPOCHI JAJSI CAMOCTOSATENBbHOM pabOThl MPU3BaHBI CPOPMHUPOBATH
HaBBIKM TOWCKAa HMH()OPMALMU, YMEHHUS CAMOCTOSTEIBHO PpACIIUPSATh W YIIyONaTh 3HAHHS,
IIOJIy4YE€HHBIE B X0OJI€ JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH.

[Toxxon pazbopa KOHKPETHBIX CUTYaIUH IUPOKO UCTIONB3YETCs KaK MPEToaaBaTesieM, TaK
U CTyJIEHTaMHU IIPY TPOBEICHUH aHAJIN3a PE3YJIbTaTOB CAMOCTOSATEIbHONW PAOOTHI.

Jns nun ¢ orpaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsI IIPEyCMOTPEHA OpPraHU3aLUs
KOHCYJIbTallU! C UCIIOJIb30BAaHUEM ICKTPOHHOM IIOYTHI.

JLnst mu1 ¢ HapyLIEHUsIMU 3pEHUS:

— B I1e4aTHOM (hopMe yBEIMYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOT'O TOKYMEHTA.

Jlnst mun ¢ HapyLIeHUsIMH CITyXa:

— B 1e4yaTHoi (opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

Jlis mu1 ¢ HapyIeHUsIMM OIIOPHO-BUTaTEIBLHOTO armapara:

— B 1e4yaTHoi (opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.



Jns nun ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMH 3JI0POBbSI IPEYyCMOTPEHA OpraHU3aLus
KOHCYJIbTallMid C UCOJIb30BAHUEM AJIEKTPOHHOMU IMOYTHI.

JlaHHBIN TepedYeHb MOXKET OBITh KOHKPETU3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yJaronuxcs.

4. OIIeHO‘leIe cpeacrea MJisl TEKYIIEro KOHTPOJA YCIIEBAEeMOCTH H

HpOMe)I(yTO‘IHOﬁ arTreCralnmuu
4.1 OneHo4yHble cpeacTBa JJIsi  TeKyllero KOHTPOJS YCIeBaeMOCTH H
NMPOMEKYTOYHOM aTTecCTANMHI

OrneHoYHbIE CpeACTBA IpeIHA3HAueHBbl JUISI KOHTPOJS M OLEHKH 00pa3oBaTelbHBIX
JOCTI)KEHUH ~ 0OydaromMxcsi,  OCBOMBIIMX  IporpamMmy  y4eOHOW  JMCHUIUIMHBI
«Auddepennnansabie ypaBHESHHUSD.

O1ieHOYHBIE CPENICTBA BKJIIOYAET KOHTPOJIbHBIE MaTEpUaNbl JJIsl MPOBEICHHS TeKYyIIero
KOHTPO.1s B (hopMe oTIpoca, pa3HOYPOBHEBBIX 331aHUI U NPOMEKYTOYHOM aTTecTanuu B popme
BOIIPOCOB M 33JJaHU K HK3aMEHY, 3a4eTy.

OrneHouHble CpeAcTBA Ui MHBAJIUAOB U JUI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX MHAWBUIYAIBHBIX TICUXO()U3UYECKIX OCOOCHHOCTEH.

— IIpU HEOOXOAMMOCTH MHBAJIHMJIAM U JIMLIAM C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbS
MIPEOCTABIISACTCS IOTIOJIHUTENIFHOE BPEeMs JJIsl IOATOTOBKU OTBETA HA 3K3aMEHE;

— IIpH TPOBEICHUH NPOLETYPHl OLICHUBAHUS PE3YIbTaTOB 00YyUEHUS] WHBAINIOB U JIUIL C
OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI MPEAYCMATPUBAETCSI UCIIOIb30BaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX UHIUBUAYAIbHBIMUA OCOOCHHOCTSIMH;

— IIpY HEOOXOAUMOCTH AJIsi 00YUAIOMIUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbS
U MHBAIUAOB TpOIEAypa OLEHHBAHUS pPE3YyJbTaTOB OOYYEHHUS MO JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tporienypa OneHMBAaHUS PE3yJIbTATOB OOYUYEHHsSI WHBAIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH  3JI0POBBSI 10 TUCHMIUIMHE (MOMAYJIO) TpEeAycMaTpHBacT MpeAOCTaBICHHUE
uHpopmanuu B (opmax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
uHpOpMaLuu:

Jist U1 ¢ HapyIIEHUSIMH 3pSHHUS:

— B I1e4aTHOM (hopMe yBEIMYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOT'O TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B 1e4yaTHoi (opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEJILHOTO amnmapaTta:

— B 1e4yaTHoi (opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JlaHHBI TIepeueHb MOXKET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /Il TeKyIIell U MPOMeKYTOYHOM aTTecTaluu

Ne Kog HaumenoBanue
- KonTpomupyemsie pa3menb KOHTPOJIHPYEMOi OLICHOYHOT'O CPEJICTBA
(TeMBI) TUCTIUILIHHET KOMITETEHITUH (VK . [IpomexxyTouna
I Texymwii KOHTPOIH
©¢ YacTH) sl aTTECTALUS
OCHOBHBIE OHATHUS U OIIK-1.1; OIIK-1.2 VYcrTHslii onpoc, Bonpoc Ha
1 OTIpE/ICTICHUS TCOPUH MIPOBEpKa sk3ameHe 1-3
b depeHIMaTbHBIX ypaBHCHAN CaMOCTOSATETbHON
IIEPBOTO MOPSIIKA. HEayJUTOPHOU PadOTHI,




KOHTpOJIbHAsI paboTa 1o
TEeMe

TeopeMsl cylIeCTBOBaHUS U

OIIK-1.1; OIIK-1.2

VYcrTHslii onpoc,

Bonpoc Ha

€IMHCTBEHHOCTH PEIICHUS 3a1a4l IIPOBEpPKA JK3aMeHe 4-6
2 Komm nnst ogHOrO ypaBHeHHs U CaMOCTOSATENIbHON
cucreM auhepeHInaTbHBIX HeayIUTOPHOH paboThI
YpaBHECHHH.
CBoiicTBa pelIeHU JTMHEWHBIX OIIK-1.1; OIIK-1.2 VYeTHbil onpoc, Bormpoc Ha
3 OIHOPOJHBIX CUCTEM. IIPOBEpPKA JK3aMeHe 7-9
CaMOCTOSATENIBHON
HeayIUTOpHOH paboTh
®dyHpaMeHTaIbHAS MaTpULA U €€ OIIK-1.1; OIIK-1.2 VYcrHslii onpoc, Bonpoc Ha
4 cBoiicTBa. JIunelinsle IIPOBEpKaA sk3ameHe 10-12
HEOJHOPOIHBIE CUCTEMBL. CaMOCTOSATENIBHON
HeayIUTOpHOH paboTh
Jluneitnbpie uddepeHnanbHbIe OIIK-1.1; OIIK-1.2 VYcrHslii onpoc, Bonpoc Ha
YypaBHEHUs n-0ro nopsaka. Meroxn IIPOBEpPKA sk3ameHe 13-16
5 BapHalllyU IPOU3BOJIBHBIX CaMOCTOSATENIBHON
MIOCTOSIHHBIX JIJIs1 HEOJHOPOAHOTO HeayIUTOpHOH paboThI
YPaBHEHUSI N-0r0 MOPSIKA.
JIlunelinbple OIHOPOAHBIE OIIK-1.1; OIIK-1.2 VYeTHbll onpoc, Bormpoc Ha
muddepeHranbHbe ypaBHEHUS IIPOBEpKaA sk3ameHe 17-19
6 N-0ro nopsiaka ¢ HOCTOSHHBIMU CaMOCTOATENIBHON
koo urmenramu. [Tocrpoenne HeayIUTOpHOH paboTHl,
oOrero pemeHus. KOHTpOJIbHAsE paboTa 110
TEME
HeogHopoanslie ypaBHEHHS C OIIK-1.1; OIIK-1.2 VYcrHslii onpoc, Bonpoc Ha
MIOCTOSTHHBIMU KO3 dureHTamu. IIPOBEpPKA sk3ameHe 20
7 ITouck gacTHOrO pemnieHus. CaMOCTOSATENIBHON
HeayIUTOpHOH paboTHl,
KOHTpOJIbHAsE paboTa 110
TEME
3aBUCUMOCTD PELLIEHUS OT OIIK-1.1; OIIK-1.2 VYeTHbll onpoc, Bormpoc Ha
] HayYaJbHbIX 3HAYECHUN U IIPOBEPKaA sKk3amMeHe 21-23
IapaMeTPOB. CaMOCTOSATENIBHON
HeayIUTOpHOH padoTh
Opnnoponnsle cuctemsl uHelHbIX | OIIK-1.1; OIIK-1.2 VYcrTHslii onpoc, Bonpoc Ha
9 muddepeHManbHBIX YpaBHEHNH C IIPOBEPKaA sKk3amMeHe 24-25
MIOCTOSTHHBIMU KO3 dureHTamu. CaMOCTOSATENIBHON
[ocTpoeHue 001Iero pemeHusl. HeayIUTOpHOH padoTh
JIuneliHbie HEOTHOPOAHBIE OIIK-1.1; OIIK-1.2 VYeTHbll onpoc, Bormpoc Ha
CUCTEMBI C TOCTOSTHHBIMU IIPOBEPKA JK3aMeHe 26
10 koo durmenramu. [Torck CaMOCTOSATENIBHON
YaCTHOTO PEUICHUSI. HeayIUTOpHOH paboTHl,
KOHTpOJIbHAsE paboTa 110
TEME
YcroiunBocTs 1o JIAmyHoBY. OIIK-1.1; OIIK-1.2 VYcrTHslii onpoc, Bonpoc Ha
I'eoMeTrpuueckas nHTEpHIpeTALIHSL. MIpOBEpKa sK3ameHe 27-29
1 Y CTONUMBOCTE HYJIE€BOTO PEIICHUS CaMOCTOSATENIBHON
OHOPOJHOM CHCTEMBL HeayIUTOpHOH paboTHl,
muddepeHIManbHBIX YPaBHEHNH C KOHTpOJIbHAsE paboTa 110
MIOCTOSTHHBIMU KO3 urieHTamu. TEME
Jlemma JIsamynoBa. Teopema OIIK-1.1; OIIK-1.2 VYcrHslii onpoc, Bonpoc Ha
12 UYeraeBa. Y cTOWYUBOCTD 110 MIPOBEpKaA sk3amene 30-31
MIEpBOMY PHUOIKEHHIO. CaMOCTOSATENIBHON
HeayIUTOpHOH paboTh
INosenenue tpaekropuii nuueiHon | OIIK-1.1; OIIK-1.2 VYcrTHslii onpoc, Bonpoc Ha
OJHOPOJHON CUCTEMBI MIpOBEpKa sK3ameHe 32-35
13 | muddepeHnnaIbHBIX ypaBHEHUH CaMOCTOSATENIBHON

BTOPOTO MOPSIKA C TIOCTOSTHHBIMH
Koo puIeHTaMHu.

HeayIUTOPHOH paboThI




HeBbIpoxkieHHBIE TOJI0KEHUS OIIK-1.1; OIIK-1.2 VYcrHslii onpoc, Bonpoc Ha
|4 | paHoBecus ABTOHOMHOM CHCTEMBI MIPOBEpKa sK3ameHe 36-37
BTOPOTO MOpsiAKa. Y CTOMUUBOCTh CaMOCTOSATENIBHON
HNEPUOINYECKUX PEIICHHH. HeayIUTOpHOH paboTh
Kpaesbie 3agaun. OIIK-1.1; OIIK-1.2 VYeTHbil onpoc, Bormpoc Ha
15 MIPOBEpKa 5 sk3ameHe 38-40
CaMOCTOSATENIBHON
HeayIUTOpHOH paboTh
OcHoBbl TAY 1 BBeicHUE B OIIK-1.1; OIIK-1.2 VYcrHslii onpoc, Bonpoc Ha
16 HEIpOIUHAMUKY. IIPOBEPKaA 5 sKk3aMeHe 41-42
CaMOCTOATENIBHON
HeayIUTOpHOH paboTh
IToka3aTeu, KPpUTEPHHU U IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI
HanmenoBanue oLieHOYHOTO
CpeacTBa
Ne Kon n HanmeHoBaHue
i B PesynbraTel 00yueHns — TpomexyTod
Hast
KOHTPOJIb
aTTecTalys

Co0TBeTCTBHE OCBOCHHUS KOMHCTGHHI/Iﬁ IJIaHUPYCMBIM pE3yJibTaTaM O6y‘{CHI/IH 1 KPpUTCPUAM UX OLICHUBAHUSA (OHGHKaZ

YIOBJIETBOPHTEIHHO /32aUTEHO)

Ha II0POroBOM YPOBHE:

OIIK-1.1 3Haer OCHOBHBIE IIPUHLIMIIBL JIP, K Bonpocs! Ha
IMpumenser  QyHIaMEHTaNbHbIE | CUCTEMHOIO IOAXOJA K OIHCAHUIO sk3amene 1-42
3HAHMS, IOJYYEHHbIE B 00JACTH | TMHAMHYECKHUX IPOLIECCOB;
MaTEMAaTUYECKUX U (unm) | KIIaccUQUKAIHIO
€CTECTBEHHBIX HayK npu | muddepeHnnanbHbIX ypaBHEHUH W
IOCTPOECHUHU MOJIENIeH B 3aJaHHOH | CHCTEM.
IpeIMeTHON obnacTu Ymeer BBLIENIATD KJIIOYEBBIE
HIEPEMEHHBIE U CBSI3U B UCCIIELyEMOI
1. Ipo0IIeMHOM obJacty;
(opMyIHpOBaTh MaTEMaTHYECKYIO
Mozenb B Buze quddepeHInanbHOro
YpaBHEHUS WITH CHCTEMBI
YpaBHECHHH.
Bnaneer HaBBIKAaMH =~ CHCTEMHOTO
aHaJM3a HECTAIlMOHAPHBIX
IPOLECCOB  C  MCIOIb30BAHUEM
amnmapara mddepeHmanbHBIX
YpaBHECHHH.
OIIK-1.2 3HaeT  TEOPETUYECKHE  OCHOBEI JIP, K Bonpocs! Ha
IMpumenser  QyHIaMEHTaNbHbIE | TEOPHU JudepeHnnanbHbIX sKk3aMeHe 1-42
3HAHMS, IOJYYEHHbIE B OONACTH | YpaBHEHMH  —  ypaBHEHHS  C
MaTeMaTH4ecKuX u (un) | pasaessIOIUMUCS HEPEMEHHBIMU JI0
€CTECTBEHHBIX HayK IPHU BBIOOPE | JIMHEHHBIX CHCTEM C HMOCTOSHHBIMU
METOIOB pelieHus 3a1a4 | ko3¢ dHUINeHTaMH, BKJIFOYast
2. | mpodeccuonanpHOM TEOPEMBI CYILECTBOBAHUS u
JeATEIbHOCTH €IMHCTBEHHOCTH, METO/bL

MMOCTPOCHHUS OOMMX W YaCTHBIX
pelIeHuil.

YMeet BRIOUPATh a/IcKBaTHBIN METO
peleHust (aHanuTHYECKUH,
KAueCTBCHHBI WJIM YHCJICHHBINA) B
3aBUCUMOCTH OT THUIIA YpaBHEHUS U




MOCTAaBJICHHOW  LENH;  CTPOUTH
MaTeMaTH4eCKHe MOJENN PeabHBIX
IOPOLECCOB  C  MCIOIb30BAHUEM
muddepeHIanbHBIX ypaBHEHHAH.
Brnaneer MHCTPpyMEHTaprueM
MaTEeMaTH4ecKoro MOJETHUPOBAHUS
Ha ocHoBe JuddepeHInaANIBEHBIX
YpaBHEHHUIA; HaBBIKaMHA
KPUTHYECKOTO aHallu3a Mojelieil u
UX OTpaHUYEHUM.

Co0TBeTCTBHE OCBOCHHUS KOMHCTGHHI/Iﬁ IJIaHUPYCMBIM pE3yJibTaTaM O6y‘ICHI/IH 1 KPpUTCPUAM UX OLICHUBAHUSA (OHGHKaZ

XO0pOLIO /32a4TeH0)

Ha 02a30BOM VYPOBHE:

OIIK-1.1

[Mpumensier  pyHIaMCHTaNBHEIC
3HaHUS, MOJMYYCHHBIC B OOJIACTH
MaTEMaTUYECKUX U (nm)
€CTECTBEHHBIX HayK npu
[IOCTPOCHUH MOJEJIEH B 3a1aHHOM
MIPEIMETHOM 001acTH

3Haer OCHOBHBIE TPUHINTIBL
CHCTEMHOTO MOJX0Ja K ONHCAHHIO
JIMHAMHYECKUX MIPOLIECCOB;
KJIaCCU(HKAIIIO
muddepeHIMANBHBIX YpaBHEHUH H
CHUCTEM.

Ymeer BBIJICTISITH KJIFOUEBBIE
TIepEeMEHHBIC U CBS3H B HCCIICTYyEMON
poOIeMHOT obmacty;
(opMyIHpOBaTh MaTEMaTHYECKYIO
MO/IeTIb B BHJE AU PEepeHITNATBHOTO
YpaBHEHUS WITH CHCTEMBI
YpaBHEHHUIA; HHTEPIIPETUPOBATh
TIOBEICHHE PEIICHHUI C TOUKH 3pEHHS
HCXOJHOW MPUKIIAJHON 3a7auul.
Bnaneer HaBbIKaMH — CHCTEMHOTO
aHaJM3a HECTAIlMOHAPHBIX
MIPOLIECCOB € HCIIOJIb30BAHUEM
amnmapara mddepeHmanbHBIX
YpaBHEHHUIA; CIIOCOOHOCTBIO
CTPYKTYpHpOBaTh  JWHAMHYECKHE
3a][a4¥ U BBIBIITH X BHYTPEHHIOO
JIOTHKY Ha OCHOBE MaTeMaTHYECKOTO
MO/JICTTHPOBAHMS.

JIP, K

Bomnpoce! Ha
sKk3ameHe 1-42

OIIK-1.2
[Mpumenser  ¢dyHAaMEeHTAIBHBIC
3HaHMS, IOJyYEHHBIE B 001acTH

MaTEMaTUYECKUX U (nm)
€CTECTBEHHBIX HAyK IIpH BhIOOpE
METO/IOB pemeHus 3amaq
poheCCHOHATTFHON
JIeSITENBHOCTH

3HaeT  TEOpPEeTHYECKHE  OCHOBBI
TEOpUHn mddepeHmanbEHbIX
YpaBHEHHI — OT YypaBHEHHH C
Ppa3eNIOMNMHUCS TIEPEMEHHBIMU J10
JIMHEHHBIX CHCTEM C IOCTOSIHHBIMH

KOX(p(PHUIIECHTAMH, BKJIIOYAS
TEOPEMBI CyIIECTBOBAHHUS u
€IMHCTBCHHOCTH, METOTBI

MOCTPOEHUS OOIMX ¥  YacTHBIX
pellIeHuil; CBSI3b MEX/y CBOHCTBAMHU
MoJeneld 1 GU3NIECKUM (MITH HHBIM)
CMBICIIOM 3aJ1auH.

YMeeT BIOMpATh a/IeKBATHBI METO/
pemeHus (aHamUTHYECKUH,
KaueCTBCHHBI WJIM YHCJICHHBINA) B
3aBUCHMOCTH OT THIIA YpaBHEHHS U
MIOCTAaBJICHHON 1I€JH; CTPOUTH W
aHaJIM3UPOBATh MaTeMaTHIECKHe
MOJEJIH pEalbHBIX IPOLIECCOB C

JIP, K

Bomnpoce! Ha
sKk3ameHe 1-42




UCIIOJIb30BaHNEM
muddepeHIanbHBIX YpaBHEHHAH.
Bnaneer MHCTPpyMEHTapHueM
MaTeMaTH4ecKoro MOJEIHPOBAHHS
Ha ocHoBe JuddepeHInaNIBEHBIX
YpaBHEHHUIA; HaBBIKaMHA
KPUTHYECKOTO aHallu3a Mojelieil u
UX OrpaHWYEHHH; CIIOCOOHOCTBHIO
aJanTHPOBaTh MaTeMaTH4ecKue
METOIBl K MEKAUCIMIUIMHAPHBIM
3a7a4yam.

CoO0TBETCTBHE OCBOCHHUS KOMHCTGHHI/Iﬁ IJIaHUPYCMBIM pE3yJibTaTaM O6y‘ICHI/IH 1 KPpUTCPUAM UX OLICHUBAHUSA (OHGHKaZ

OTJIMYHO /329YTEHO)

Ha NIPOABHMHYTOM VYDOBHE:

OIIK-1.1

[Mpumensier  pyHIaMCHTaNBHEIC
3HaHUS, MOJNYYCHHBIC B OOJIACTH
MaTEMaTUYECKUX U (nm)
€CTECTBEHHBIX HayK npu
[IOCTPOCHUH MOJEJIEH B 3a1aHHOM
MIPEeIMETHOM 001acTH

3Haer OCHOBHBIE TPUHINTIBL
CHCTEMHOTO MOJX0Ja K ONHCAHHIO
JIMHAMHYECKUX MIPOLIECCOB;
KJIaCCU(HKAITHIO
muddepeHIManbHBIX  YPaBHEHUH |
CHCTEM; METOABI KaueCTBEHHOTO H
KOJINYECTBEHHOT'O aHaJM3a
pemieHuii;  moHsATHS  (HAa30BOTO
MIPOCTPAHCTBA, TpaeKTOpuH,
YCTOWYHMBOCTH U aTTPaKTOPOB.
Ymeer BBIJICTISITH KJIFOUEBBIE
TIepEMEHHBIC U CBS3H B HCCIICTYEMON
poOIEMHO obmacry;
(opMyIHpOBaTh MaTEMaTHUECKYIO
MO/IeTIb B BUJE AN HEepeHITNATBHOTO
YpaBHEHUS WITH CHCTEMBI
YpaBHEHHUIA; HUHTEPIIPETUPOBATh
TIOBE/ICHHE PEIICHUI C TOUKH 3pEHHS
HCXOJHOW MPUKIIAJHON 3a7auul.
Bnaneer HaBbIKaMH ~ CHCTEMHOTO
aHaJM3a HECTAIlMOHAPHBIX
MIPOLIECCOB € HCIIOJIb30BAHUEM
amnmapara mddepeHmanbHBIX
YpaBHEHHUIA; CIIOCOOHOCTBIO
CTPYKTYpPHPOBAThH CJIOJKHBIE
JUHAMHYECKHEe 337a4ll W BBISBIISATH
MX BHYTPEHHIOIO JIOTHKY Ha OCHOBE
MaTeMaTH4ecKOro MOJICITUPOBAHMS.

JIP, K

Bomnpoce! Ha
sKk3ameHe 1-42

OIIK-1.2
[Mpumenser  ¢yHAaMEeHTAIBHBIC
3HAHMS, IOJYYEHHBIE B 001acTH

MaTEMaTUYECKUX U (nm)
€CTECTBEHHBIX HAyK IIpH BhIOOpE
METO/IOB pemeHus 3am1a4
poheCCHOHATTFHON

2. IEATEILHOCTHA

3HaeT  TEOpPEeTHYECKHE  OCHOBBI
TEOpUHn mddepeHmanbEHbIX
YpaBHEHHI — OT YypaBHEHHH C
Ppa3eNIOMNMHUCS TIEPEMEHHBIMH J10
JIMHEHHBIX CHCTEM C IOCTOSIHHBIMH

KOX(pPHUIIECHTAMH, BKJIIOYAS
TEOPEMBI CyIIECCTBOBAHHUS u
€IMHCTBCHHOCTH, METOJTBI

MOCTPOEHUS OOIMX ¥ YacTHBIX
pemieHnii, a TakkKe KPUTCpUH
YCTOWYHMBOCTH; CBSI3b MEXTY
CBOWCTBaMH Mozeiel n PU3NIECKIM
(WM MHBIM) CMBICIIOM 33/1a4H.

YMeeT BIONpATh a/IeKBATHBI METO/
pemeHus (aHaMMTHYECKUH,

JIP, K

Bomnpoce! Ha
sKk3ameHe 1-42




KaueCTBCHHBI WJIM YHCJICHHBINA) B
3aBUCUMOCTH OT THUIIA YpPaBHEHUS U
[IOCTABJIIEHHON UENH; CTPOUTh U
aHaIU3UPOBATH MaTeMaTHYECKHE
MOJENIM pealbHBIX MPOLECCOB C

UCIIOJIb30BaHNEM
muddepeHIManbHPIX  YPaBHECHUH;
OLICHHUBATh KOPPEKTHOCTh u
MIPUMEHUMOCTh MOJTY9EHHBIX
pelleHnil B 3aJaHHON NpPEAMETHON
oOmacTu.

Brnaneer MHCTPpyMEHTaprueM

MaTeMaTH4ecKoro MOJETHUPOBAHUS
Ha ocHoBe JuddepeHInaANIBEHBIX
YpaBHEHHUIA; HaBBIKaMHA
KPUTHYECKOTO aHallu3a Mojelieil u
UX OrpaHWYEHHH; CIIOCOOHOCTBHIO

alaliITUPpOBAaTh MaTCMaTUYCCKHEC
METOABI K MCKIAUCHUINIMHAPHBIM
3aJadyaM B CCTCCTBCHHBIX,

HWHIKXCHCPHBIX nim COIMaJIbHO-
OKOHOMHYCCKUX HAYKaX.

TunoBbie KOHTPOJIbHBbIE 32JaHUSI MU HHBIE MaTepHaJbl, He00X0AMMbIe 1JIs1 OLEHKH
3HAHUH, YMEHHMI, HABBIKOB M (MJIM) ONbITA [JeSITeIbHOCTH, XaPaKTePU3YHIIUX 3TaIbI
(¢opMupoBaHuSsI KOMIIETEHIIMII B Ipolecce 0CBOCHUsI 00pa30BaTeIbHON MPOrpaMMbl

BOl'lpOCbI AJIAA KOJJIOKBUYMOB

BIWIET 1

1. TeopeMa cyliecTBOBaHUS U €JUHCTBEHHOCTH ISl INHEWHBIX CUCTEM.

2. Teopema JInyBuiuisa 715 TMHEMHBIX OXHOPOIHBIX CUCTEM.

3. 3amada. YpaBHEHHUS B MOJNHBIX AuddepeHnnanax u IpuBOIAIIMEcs K HAM.

BUJIET 2
1. TlIpocreiimme knaccsl OOBIKHOBEHHBIX AU (epeHInanbHbIX YpaBHEHUH
MIEPBOTO MOPSIKA.
2. CpolicTBa pelIEHUI JUHEHHBIX OAHOPOJHBIX cUCTEM (Teopemsl 1, 2, 3).
3. 3amava. OMHOPOHBIC YPAaBHEHUS U IPUBOAALINECS K HUM.

BWJIET 3
1. VTBepxaeHuE 0 NPEACTABIECHUH PELICHUs] HEOAHOPOAHON CUCTEMBI,
CJIEJICTBUE.
2. Jlemma o MUHEHHOW HE3aBUCUMOCTH (DYHKIIHMIA BUIA xke
3. 3apaua. YpaBHEHUs, HE pa3pellIEHHbIE OTHOCUTEIBHO POU3BOAHOM.

AjX

BUJIET 4
1. Teopema cymiecTBOBaHHsS U €IMHCTBEHHOCTH perieHus 3aaaun Komm s
JMHEWHOTO ypaBHEHHUS N-0T0 MOPsAKa.
2. TlouCK YaCTHOTO peIIeHUs TUHEHHOTO HEOJTHOPOJHOTO YPABHEHUS C
MOCTOSIHHBIMHU K03 punimenTamu (pe3oHaHCHBIH ciydaii).
3. 3amauva. YpaBHEHUS C pa3felCHHBIMH U Pa3ICISIONMMHUCS IEPEMEHHBIMU
Y TIPUBOJISIINECS K HUM.



BUJIET 5
1. Teopema o r1afKOCTH pelieHui TuddepeHnaIbHbIX ypaBHEHUHN.
2. TloHmwkeHue MOpsAKA TUHEHHOTO OHOPOAHOTO AU(HEePEHIINATHEHOTO
ypaBHEHHUS.
3. 3apaua. JIuHeliHble ypaBHEHUS IEPBOIO NOPSAIKA.

Ilepeuens komnemenyuil (vacmu KoMnemenyuu), NPOEEPAEMbIX OUEHOUHBIM CPEOCHEOM:
OIIK-1.1, OIIK-1.2.

IIpakTH4eckue 32724 N0 TeMaTHKe JIA00PATOPHBIX padoT

Tema 1. [luddepennmansabie ypaBHEHUS TIEPBOTO MOPSAKA.
3amanue: OnpenesnuTh THII U PEIIUTh Kaxaoe TudepeHaIbHoe ypaBHEHHE IEPBOTrO
nopsiika.
Bapuanr 1
1. (2t + 3x — 1)dt = (5 — 4t — 6x)dx;
2. xy' =e¥ +2y';
3. dy + (xy — xy*)dx = 0;
4, x%y' — 2xy = 3y;
5. y' —1=e*t%,
Bapuanr 2
1. ysinsinx +y' coscosx =1;
2. 2x3+y =xy';
3. x(x —1y' + 2xy = 1;
4. y, —-1= x(xy+1);
5. xy' —2y = —2x2.
Tema 2. Jluddepennmansable ypaBHEHUS BBICIIUX MTOPSIKOB.
3ananue: Pemuth ypaBHEHUE.
Bapuanr 1

Loy —xy —yy =0

2,01

x%y" —3xy' + 3y = 5x% — x;

2,01

0. x2%y" —xy' —3y=>5x"

2. xy(S) — y(4‘) = 0’
3. y® — 29" +2y" -2y +y =0;
4. y® +8y" +16y' = 0;
5. y" 4+ 5y" + 6y =cos cos 2x ;
6. y"+4y'+ 3y =coscos x;
7. y'+y=tgx;
(7 e* .
8. y y = 1+eX’
9.
1

y" —4y'+ 3y =sinsinx;
y" —5y' + 6y =sin sin 2x ;

Bapuanr 2
1. y"=7y" +16y' — 12y = 0;
2. y® +4y"" +8y" + 16y’ + 16y = 0;
.y =a -1
4. xy" =y Inln y;;
nr [ 1 .
. y oty = coscosx’
T ; __ Sinsinx
6. yo+ T cos?x ’
7.
8.



9. x%y" —3xy’ + 3y = 5x% — x;

10.  x2?y"” —xy' — 3y = 5x*.

Tema 3. Cucremsl qudQepeHnaIbHbIX ypaBHEHUH.

3ananue: Pemmth cuctemMy ypaBHEHUH.

Bapuanr 1

1. (X =y,y =—4x+4y,z = -2x+y+ 2z

2. {x =2x+6y—15z,y =x+y—522z =x+ 2y — 62

3. {x = —x—2y+2el,y = —2x+ 2y + 5e’.

4. (X =4x+2y,y = —x+y+ 2e.

Bapuanr 2

1. {x =9x—6y—2z,y =18x— 12y — 32,z = 18x — 9y — 6z
2. {(x =4x+6y—15z,y =x+3y—5z2z =x + 2y — 4z

3. {x =—x+3y,y =—x+3y+et
4. (X =4x+y—e 2,y = —5x—2y.

Ilepeuens komnemenyuil (vacmu KomMnemenyuu), NPOEEPAEMbIX OUEHOUHBIM CPEOCHEOM:
OIIK-1.1, OIIK-1.2.

3a4eTHO-IK3aMEeHAIIMOHHBbIE MAaTepuadbl [Jisi NPOMEXKYTOYHOI  aTTecTANMU
(3Kk3ameH/3a4eT)

Bonpocul 0na noozomoexu K Ikzameny/3auemy
1. [Tonatue muddepeHINaTbHOTO ypaBHEHHS M €ro peuieHus. YpPaBHEHUS C

pa3fenAomUMUC  TepeMeHHbIMU.  OJHOPOAHbIE ypaBHEHHs. YpaBHEHHS B  IOJHBIX
muddepeHnmanax, UHTErPUPYIOUUI MHOKUTEI.

2. JIuHeliHbIE ypaBHEHMS IIEPBOTO MOPSAIKA.

3. Jlemma I'ponyoma-benmana.

4.  Teopewmsl [Tukapa ans ogHoro augdepeHnaIbHOr0 ypaBHEHUS U CUCTEM.

5. Teopema IInano.

6. Teopema cymiecTBOBaHHS W €AMHCTBEHHOCTH Uil CUCTEM IU(PEepeHINaTbHBIX
YPaBHEHHUHU.

7. CaoiicTBa peleHu TUHEHHBIX 0AHOPOAHBIX cucTeM (Teopemsr 1,2,3).

8. CaoiicTBa peleHuid TUHEHHBIX OAHOPOAHBIX cucTeM (Teopemsr 4,5).

9. Teopema JInyBuiisd 15 IMHEMHBIX CUCTEM.

10. TlousTHe pyHIaMEHTAIBHON MAaTPULIBI U €€ CBOMCTB.

11. Meron Bapuauuy NPOU3BOJIBHBIX IMOCTOSHHBIX JJIS JIMHEHHBIX HEOAHOPOIHBIX
CHUCTEM.

12.  VYTBepkIeHUE O IMHEWHBIX HEOJTHOPOJHBIX CUCTEMAX U CIEACTBUE U3 HETO.

13. DOKBHUBaJEHTHOCTb ypaBHEHHS N-Oro0 IMOpsAAKa U  cucteMbl. Teopema
CYILLECTBOBAHMSI U €MHCTBEHHOCTH pelIeHNs 3a1auu Koy 115 ypaBHEHUs n-0ro nopsiaka.

14. CoiicTBa perieHui TMHEWHBIX OJHOPOIHBIX TU(PepeHINaIbHbIX YPaBHEHUH] n-
oro nopsiaka. Teopemsr 1,2,3.

15. CoiicTBa perieHui TMHEWHBIX OJHOPOIHBIX TU(PepeHINaIbHbIX YPaBHEHUN n-
oro nopsiaka. Teopemsl 4,5.

16. Teopema JInyBumis.

17. Ciydaii TpoOCTBIX M KpPAaTHBIX XapaKTEPUCTHUUYECKUX 4YHCEN JUIsl JIMHEHHOTrO
OJTHOPOAHOTO U (PEepeHIINaTFHOTO YPaBHEHUS N-0T0 MOPsAKa.

18. TlocTpoeHwue 001IEro BEMIECTBEHHOTO PEIICHUS.

19. Jlemma o nuHEHHOM He3aBUCUMOCTH (PyHKIIMH BUa XkeAmX.

20. TIlomck 4YacTHOro pelIeHUs HEOJHOPOJHOTO YPAaBHEHHS C IOCTOSHHBIMHU
KO3 PHUIHEHTaAMH.



21. Teopema 0 HENPEepBHIBHON 3aBUCHUMOCTH U TUPGEPEHIIUPYEMOCTH PEIICHHH OT
apaMeTpoB.

22. CrencrtBue M3 TEOPEMBbl O HEMPEPBHIBHOM 3aBUCUMOCTU U AM(PepeHInpyeMocTH
pelIeHui OT MapaMeTpoB.

23. Tlomy4enue 3aaa4 JUIst IPOU3BOIHBIX 110 MTAPAMETPY M HAYATIBHBIM YCIOBHUSIM.

24. Bupg oOmiero pemieHusi OAHOPOJHOM CHCTEMBI JIMHEHHBIX An(depeHInaIbHbIX
YpaBHEHHH B Cly4yae MaTpHUIIBl NPOCTOW CTPYKTYpbl W MaTpuibl oOmiero Buaa. Bwigenenue
BEILIECTBCHHBIX PEILICHUMN.

25. Meron HeomnpeaeneHHBIX KOY()PHUIIMEHTOB MOMCKa OOIIEro pelIeHUs JTHHEWHON
OJTHOPOJHOM CUCTEMBI.

26. Ilouck Y4aCTHOTO peuieHus JIMHEHHON HEOJHOPOIHOU CHUCTEMBI
muddepeHInanbHbIX YPaBHEHUH C MOCTOSIHHBIMH KO3 PHUIIMEHTaMHU.

27. OmnpepeneHue ycTOMUMBOCTH 10 JIAmyHOBY. I'eomeTpuueckass MHTEpIpeTaLus.
CBezieHHMEe UCCIIEIOBAaHUS YCTOWYMBOCTH HYJIEBOTO PELICHHS K HMCCIEIOBAHUIO YCTOHYMBOCTU
HyJeBoro pemenus. [IpeoOpa3oBanue nuHEHHON cucTembl nuepeHIHaTbHBIX YPaBHEHUH ¢
MOCTOSTHHBIMU K03 purimenramu.

28.  YCTOMYMBOCTH HYJIEBOI'O PELICHHUS OJHOPOIHOW cUCTeMbl au(depeHIInaIbHBIX
YPaBHEHHH C MOCTOSTHHBIMH Kod(urentamu. Jlemmsr 1,2.

29.  VYCTOMUYMBOCTH HYJIEBOI'O PELICHHUS OJHOPOIHOW cUCTeMbl nu(depeHIInaIbHBIX
YpaBHEHHH C MOCTOSTHHBIMH Kodddurrentamu. Teopemsr 1,2,3. 3ameuanue.

30. Teopema YeraeBa o HeycToitunBocTH. Kpurtepuii Payca-I'ypsuna.

31. Teopema JlsmyHoBa 00 yCTOWYHBOCTH IO MIEPBOMY MPUOINKESHUIO.

32. lloBeneHue TPAaeKTOPHH JTMHEWHOW OMHOPOIHOU CHUCTEMBI TU(EepeHINATBHBIX
YpaBHEHHI BTOPOTO MOPSIIKA C TIOCTOSHHBIMU KO3 durientamu (y3el, ceuio).

33. TloBeneHue TPACKTOPHH JTMHEWHOW OMHOPOIHOU CHUCTEMBI TU(EpeHINATBHBIX
YpaBHEHH BTOPOTO MOPSIIKA C TIOCTOSHHBIMU KO3 durenTamu ((hoxyc, HEeHTp).

34. TlloBexeHue TPAaeKTOPHH JTUHEWHOW OMHOPOIHOW CHUCTEMBI TU(EpeHINATBHBIX
YPaBHEHUH BTOPOTO MOPSAIKA C TOCTOSHHBIMH KOX(PQPHUIMEHTAMH (IUKPUTUUYECKUN Y3em; {

21 -750,&2 :O })

35. TloBeneHue TPaeKTOPHH JTUHEWHOW OMHOPOIHOW CHUCTEMBI TU(EpeHINATBHBIX
YPaBHEHHH BTOpPOrO TMOPSAAKA C TOCTOSHHBIMU KO3(pQHUUIUEHTaMU (BBIPOXKACHHBIA y3el; {

h=h=0y)

36. Teopema o moBeACHUH TPACKTOPUU BOIU3M oKyca.

37. llonstue npexnenbHOro nukia. lIloBenenue TpaekTopuil BOJIM3M MPEACIBHOTO
LUKJIA.

38. AnprepHaTuBa @pearosbMa U CIEICTBUE U3 HEE.

39. Omnpenenenne ¢ynkuun ['puna. Teopema o cymiectBoBanuu ¢yHkuuu ['puHa.
CoiictBa ¢pynkuuu I'puna.

40. 3amaua lItypma-JImyBmins. Teopema o CBOMCTBaxX COOCTBEHHBIX 3HAYCHUU U
COOCTBEHHBIX (DYHKITHIA.

41. MogenupoBaHHUEe CHCTEM, YCTOHYNBOCTb U 0OpaTHAs CBSA3b, CHHTE3 PETYIISTOPOB.

42. Mopenu HEHPOHOB U IreHepals CIIaliKOB, CHHXPOHU3ALUs U HEMPOHHBIE PUTMBI,
aTTPAKTOPbI U MEXAaHU3MBbI TaMSATH.

Ilepeuensy komnemenyuil (vacmu KomMnemenyuu), NPOEEPAEMbIX OUEHOUHBIM CPEOCHEOM:
OIIK-1.1, OIIK-1.2.

4.2 Metoauueckue MaTepUaJibl, ONpeaesiiome Npoueaypbl OeHUBAHUS 3HAHHIA,
YMeHMi, HAaBBIKOB W (MJIHM) ONBbITA /AeATEJbHOCTH, XAPAKTEPU3YIOIIUX JTaIbI
(¢popmMupoBaHus KOMIIETEHIMH



Memoouueckue pekomenoayuu, onpeoenarujie npouedypvl OYeHUEAHUA Ha 3aueme U
IK3amene:

IIpouenypa nmpomMeXyTO4HOM aTTEeCTAllUHd IIPOXOAUT B cOOTBEeTCTBUU C [lonmoxxeHuem o
TEKYILEM KOHTPOJIE ¥ MPOMEXYTOUHOI arTectaruu odydatonmxcst PI'BOY BO «KyoI'V».

HtoroBoii ¢opmoii KOHTpOJIE CPOPMHUPOBAHHOCTH KOMIETEHIMH y oOydaromuxcs I0
JIUCLUIUIMHE SIBIAIOTCA 3a4eT W 2k3aMeH. CTyneHTbl 00s3aHbl C/aTh 3a4eT U JK3aMEH B
COOTBETCTBUH C PACITUCAHUEM M YUEOHBIM IIIIAHOM.

®OC mpoMexyTO4YHOM aTTECTALIMM COCTOUT W3 BONPOCOB K SK3aMEHY U pE3yJIbTaTOB
TEKYIIEr0 KOHTPOJIS.

3ayeT M 9K3aMEeH M0 TUCHUIUIMHE MPECIeayIOT Lelb OLEHUTh padoTy CTYACHTA 3a Kypc,
[IOJIyYEHUE TEOPETUUECKUX 3HAHUM, MX NPOYHOCTb, PA3BUTHE TBOPUYECKOIO MBILUICHHUS,
npuoOpeTeHne HaBbIKOB CAaMOCTOSITETIbHON pabOoThl, YMEHHE IPUMEHSTh ITOTy4E€HHBIC 3HAHUS [T
pELIeHNs IPAKTUYECKUX 3a/au.

dopma npoBeeHNs 3aUeTa U SK3aMeHa: YCTHO.

OK3aMeHaTopy NPEIOCTaBISAETCS MPABO 3a/1aBaTh CTYACHTAaM JONOJHUTEIBHBIE BOIIPOCHI
10 Bcell yueOHOM mporpaMMme TUCIUITIIHHBIL.

Pe3ynbTarhl caum 3aueTa U DK3aMEHa 3aHOCSTCS MPENOJaBaTEIEM B 3K3aMEHALMOHHYIO
BEJIOMOCTb 1 3a4€THYIO KHUXKKY.

OneHuBaHuE YpPOBHSI OCBOCHMS JUCIUILUIMHBI OCHOBBIBAETCSl HA KAu€CTBE BBIOJHEHHUS
CTYJEHTOM 3aJJaHUI TEKYLIEro KOHTPOJIS U OTBETOB Ha BOIIPOCHI 3a4€Ta U dK3aMeHa.

Kpumepuu OUEHKU N0 IK3AMEH):

Onenka Kputepuu olleHUBaHUS 10 IK3aMEHY
BLICOKHIi OLEHKY «OTINYHO» 3aCTyKHUBACT CTy/CHT, OCBOUBIIUI 3HAHWSI, YMCHHSI,
yPOBCHD «5» KOMIETCHUMM M TCOPETHHECKUH  MaTepual 06e3  mpobenos;
(oTmamo) BBHITIOJTHUBIIHKA BCE 3aJjaHMs, MPEIyCMOTPEHHBIE YYEOHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; MIPAKTUIECKHE HaBBIKU
po(ecCHOHALHOTO MPUMEHEHHS] OCBOSHHBIX 3HAHUH C(OPMHUPOBAHBIL.
Cpennmii OILICHKY «XOpOIIO» 3aCIy’KHBAET CTYJIEHT, MPAKTUYECKH MOIHOCTHIO
YPOBEHB «4» OCBOUBIINI 3HAHUS, YMEHUS, KOMIIETCHIINU U TEOPETUYECKUN MaTepHal,
(xopor1o) y4eOHBIC 3a/laHusi HE OLIEHEHbl MAaKCHMAaJbHBIM YHUCJIOM OalioB, B
OCHOBHOM C(hOopMHpPOBa MPAKTUIECKIE HABBIKU.
[ToporoB.erit OLICHKY «YJOBJICTBOPUTEIHHO» 3aCIYKUBAET CTYICHT, YaCTHYHO C
YPOBEHB «3» mpoOelaMd  OCBOWBIIUHN  3HAHWS, yMEHHs, KOMIICTCHIIMH U
(YnoBieTBOpUTE | TEOPETHUYECKH MaTepuan, MHOrue y4eOHble 3agaHus b0 He
JILHO) BBIIIOJIHWJI, JIMOO OHU OIICHCHBI YHCIOM OalllIoB OJU3KUM K
MUHUMAJIBHOMY, HEKOTOPBIC ITPAKTUIECKIE HABBIKA HE CHOPMUPOBAHEI.
MuHUMaNIBHBI | OLEHKY «HEYIOBICTBOPUTEILHOY 3aCTYKUBAET CTYACHT, HE OCBOMBIIUN
YPOBCHB «2» 3HAHUS, YMEHUS, KOMIETCHIIMH ¥ TEOPETHUECKHU MaTtepua, ydeOHbIe
(HGYHOBHGTTOPH 3aJ1aHuUsl HE BBIMOJHMUI, MPAKTHYECKHUE HABBIKK HE CHOPMUPOBAHEI.
TETHHO

Kpumepuu OUEHKU no 3auemy:

«3a4TCHO»: CTYJIEHT BIAACET TEOPETUUYECKUMHU 3HAHMAMU 0 JAHHOMY pasleny, JOIyCKaeT
HE3HAUUTENIbHbIC OMIMOKHM, CIpPABIseTCS C MaTepuanoM 0e3 BUAMMBIX 3aTPyIHEHM; CTYAEHT
yMeeT MPAaBUIILHO OOBSICHATH MaTepUal, MOJAKPEIUISs €ro IPUMEpPaMH, U, IPUMEHSISI TTOTyYeHHbIE
3HAHMA [IPYU PELICHUU IIPAKTUYECKUX 3a1a4.



«HE 3a4TEHO»: MaTepuall HE YCBOEH WM YCBOEH YAaCTHYHO, CTYACHT 3aTPyIHSECTCS NPUBECTH
NPUMEPBI, pelIaeT 3aJauyd C BUAUMBIMH 3aTPYIHEHUSMH; JTOBOJBHO OrpaHHMUYCHHBIH 00BeM
3HAHUM TEOPETUYECKOTO MaTepHaa.

OrneHouHble CpeAcTBA JUI HMHBAJIWAOB U JUI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX MHAWBUIYAIBHBIX IICUXO()U3UYECKIX OCOOCHHOCTEH.

— IIp1 HEOOXOMMOCTH MHBAJIHMJIAM U JIULIAM C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
MIPEOCTABIIAETCS IOTIOJIHUTENILHOE BPEeMs JJIsl IOATOTOBKU OTBETA HAa 3K3aMEHE;

— P TPOBEICHUH NPOLETYPHl OLEHUBAHUS PE3YIbTaTOB 00YUEHUS] WHBAINIOB U JIUIL C
OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI MPEAYCMATPUBAETCS UCIIOIb30BAaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX UHIUBUAYAIBHBIMUA OCOOCHHOCTSIMH;

— IIpY HEOOXOAUMOCTH AJIsi 00YUAIOMIUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbS
U MHBAJIWAOB TpOIEAypa OLEHUBAHUSA pPE3YyJbTaTOB OOYyYEHHUS IO JUCLUUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tponienypa OneHMBAaHUS PE3yJIbTATOB OOYUYEHHsSI WHBAIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbsI 110 TUCIMIIMHE MPEIyCMaTpUBAET MpeaocTaBiIeHue HHHOpMaIK B
¢dopmax, aTanTUPOBAHHBIX K OTPAHUYCHUSAM MX 37J0POBbS M BOCHPUATHS HH(OPMAIIIH:

JUist U1 ¢ HapyIIEHUSIMH 3pEHHS:

— B Ie4aTHOM (hopMe yBEITMUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B 1e4yaTHo# (opwme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEJILHOTO amnmapaTta:

— B 1e4aTHo# opwme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JlaHHBI TIepeueHb MOXET ObITh KOHKPETH3HMPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

Memoouueckue  pekomenoayuu,  onpeoensawuiue - NPOUeoypvl  OUEHUBAHUA
Konnokeuyma

Kpumepuu oyenku:

«OtanyHOo»: OTBET JEMOHCTPUPYET IIyOOKOE M CUCTEMHOE TTIOHUMAaHHUE TEOPETUIECKOTO
Marepuana. OOpMyJIMpPOBKM ONPEAEICHUN U TEOPEM IPUBOAATCSA TOYHO, IOJHOCTBIO U C
cOOJIIOICHNEM BCeX HEOOXOIMMBIX ycioBui. CTyneHT CBOOOJHO ONEpHpYyeT MaTeMaTHYeCKOU
TEPMUHOJIOTUEHN, YCTAHABIMBAECT JIOTMYECKUE CBA3U MEXKAY IOHATUAMM, IOSCHAECT CMBICI
YTBEP)KICHUA M TIpU HEOOXOAWMOCTH U3JIaraeT WACI0 JIOKa3aTeNbCTBA WM TPHBOIMT
peneBaHTHbIM npumep. M3noxeHue JOTHYHO, CTPYKTYpHUPOBAHO, 0€3 COJepiKAaTeNbHBIX WIH
TEPMUHOJIOTHUECKUX OIITHOOK.

«Xopomo»: OTBET B ILEJIOM KOPPEKTEH U OTPAKAET XOpOIIEe IOHUMAHUE TEMBI.
OCHOBHBIE OIpENeNIeHUs] U TEOPEMBI C(HOPMYIMPOBAHBI BEPHO, OAHAKO MOTYT OTCYTCTBOBATh
BTOPOCTENIEHHbIE JE€TalN (HAIpUMEp, OJHO U3 YCIOBUI TEOpEMBbl HE Ha3BaHO sIBHO). MMeercs
o0liee TMpeICTaBICHHE O CBS3M MOHATHI, BO3MOXXHBI HE3HAUUTENbHbIE HETOYHOCTH B
TEPMUHOJIOTHH WJIM HETIOJIHOE 00bICHEHHE CYyTH yTBepxkaAeHus. CTyIeHT CrIoCOOECH OTBeuaTh Ha
YTOUHSIOLINE BOIPOCHI, HO apTyMEHTAILNS MOXKET OBITh HEJOCTATOYHO Pa3BEPHYTOM.

«YnosnerBoputenbHO»: OTBET HOCUT (pparMeHTapHBIA WM TMOBEPXHOCTHBIA XapakTep.
CryneHT BOCHPOU3BOIUT OTAEIbHBIE 3JEMEHTHI TEOPUU (HAIpUMEp, Ha3BaHUE TEOPEMBI WU
O0IIyI0 HMJEI0), HO HE BIIAJICET MOJHOM M TOYHOU (GopMyIHpoBKOH. VIMEIOTCS CyliecTBEHHBIE
npoOesbl: MPOIYINEHbl KIIOUEBbIE YCJOBHUS, MEPEIyTaHbl MOHATUS, OTCYTCTBYET IMOHHMAaHHE
00JIaCTH MPUMEHUMOCTH pe3ysibTaTta. Bo3MOXHBI rpyOble TepMHUHONIOTHYecKHe omnOku. OTBeT



JIEeMOHCTPHPYET MUHUMAJIBHO IOCTaTOYHBIN YPOBEHB JJIs IOIyCKa K AaJbHEUIINM BUIaM padoT,
HO TpeOyeT cepbE3HOM T0pabOTKH.

«HeynoBnerBoputenbHo»: OTBET OTCYTCTBYeT WIJIM COACPXKUT (yHIAMEHTAIbHbIC
OLIMOKH, CBUJCTEIHCTBYIOIINE O HEMTOHMMAHUM 0a30BbIX MOHATUN Kypca. CTYIEHT HE MOXKET
copMynHpoBaTh AK€ TNPOCTCHIIME ONpEACTICHUS (HAmpUMep, 4YTO TaKoe pEeLICHUE
muddepeHInanbHOTO ypaBHEHUs, B 4EM COCTOUT 3aaa4ya Koy, 4To 03Ha4aeT yCTOMYMBOCTh MO
JlanyHoBy). MmMeer MecTo myTaHuIla B TEPMMHAX, JIOTMUECKas HECBSI3HOCTb, IONBITKH
yraJbIBaHHsi BMECTO COJICP)KaTeILHOTO OTBETa. MaTepuai He YCBOCH.

Memoouueckue pexomenoayuu, onpeoenarujue npoueoypvl OUEHUBAHUA pPeuleHUs
3a0au no memamuke 1a00pamopHvIX padom

Kpumepuu oyenku:

5 (Otnuuno): Bcee 3amaunM mpaBUIBHO KIACCU(UIIUPOBAHBI M PEIICHBI, PEIICHUS
MIPOBEPEHBI; BBIBOIBI MOJIHbIE U 000CHOBAaHHBIE; 0(POPMIICHHE aKKypaTHOE.

4 (Xopomo): BoabImIMHCTBO ypaBHEHHH pelIeHbl BEPHO; MOMYIIEHBl MEJIKHE OMIMOKU B
KJ1acCU()MKALMU UM BBIYMCIICHUSX; BBIBOJIBI IPUCYTCTBYIOT, HO KpPaTKHUE.

3 (YnoBrneTBOopUTENbHO): PemieHsl He Bce 3aa4yM; €CTh OMIMOKH B OINpPEICIICHUH THUIIOB
YPaBHEHUI WM METOJ1aX; OTCYTCTBYET IPOBEPKA UJIU 3a7a4a HE BBIIIOJIHEHA.

2 (HeynosnerBopurenbHo): MeHee NOJOBUHBI 3aJaHUM PEIIEHO; CHCTEMATHYECKHE
omKOKH B TIOJX0/1€; paboTa He COOTBETCTBYET 33/1aHUIO.

4.3. MeTonnueckne yKa3aHus 110 OPraHU3alii BBIYHCINTEIbHON HHPPACTPYKTYPBI

YcnoBusi npuMeHeHHs:
- Kypc paccunran Ha cTyaeHTOB 2-r0 roga o0yueHHs..
- 3aHATUA NPOBOAATCA B hopMare JICKUUN U MPAKTUYECKUX ayUTOPHBIX 3aHATUH.

- Hanuuwme npoekropa u HHGPACTPYKTYPHI IS IEMOHCTPAINH CXeM, (pa3oBBIX
MOPTPETOB, GOPMYIUPOBOK TEOPEM, PEIICHHU TUTTOBBIX 3a7a4 WM aHUMAIUi
MOBEICHUS TPACKTOPHIA.

- Hanuuue BBIUMCINTENBHBIX HHCTPYMEHTOB JUIS CAMOIIPOBEPKH aHAIUTHUECKUX
pemeHuii AudepeHnnanbHbIX YPaBHEHUH H CUCTEM.

Hean, 3a0a4M ¥ 0KHUAaeMble pe3ybTaThl
Lenu opraHu3aiy BEIYUCIUTEIEHOW HHPPACTPYKTYPBHI:

- ObecreuuTh CTyIGHTaM JOMOJHUTEIbHBIE HHCTPYMEHTHI U1l CAMOIIPOBEPKU
AHATTMTUYECKHUX perIeHuil TuddepeHaabHbIX YPaBHEHHIA U CUCTEM.

- Tonnep:kath mporecc caMoCTOSTETLHON MOATOTOBKU K KOHTPOJIBHBIM padoTam,
KOJIJIOKBUYMaM U 3K3aMEHY C ITOMOIIBIO ITU(PPOBBIX PECYPCOB.

- CdopmupoBaTh y CTyICHTOB KDUTHYECKOE OTHOILIICHHUE K Pe3yJIbTaTaM, OJYyYSHHBIM C
MOMOIIBIO IPOTPAMMHBIX CPEJICTB: YMEHHUE OTINYATh KOPPEKTHOE aHATTUTHYECKOE PEIICHNE
0T (hOpMaJILHOTO BBIBOJIA CUCTEMbI KOMIIBIOTEPHOHN alreOphl.

3aziauyy npenoaBaTes:
1. TloaroroBka u myOJIMKaILUs MEPEUHs] PEKOMEHYEMBIX IIU(DPOBBIX HHCTPYMEHTOB.
2. Pa3paboTka 3TalOHHBIX PEUICHUN U METOJUYECKUX MOSICHEHUH.
3. Co3paHue OHJIANH-TECTOB U MHTEPAKTUBHBIX 3aJaHU JIIs1 CAMOANATHOCTHUKH.
4. OdopmieHre METOIUIECKUX MAaTEPHAIIOB 110 UcTIoIb30BaHuio [10.



5. OpraHuzanus eAMHOro HHPOPMAIIMOHHOTO MPOCTPAHCTBA.

O>xuziaeMble pe3ysIbTaThl CTYIEHTOB:
- YMeHue npoBepsATh COOCTBEHHBIE PEIICHUS ¢ TOMOILBIO IIUPPOBBIX HHCTPYMEHTOB.

- TlonumaHue orpaHUYCHHI U BO3MOKHOCTEH CUCTEM KOMITBIOTEPHOU anreOpsl pu padoTe ¢
QG epeHINaIbHBIMI YPaBHEHUSIMH.

- CnocoOGHOCTh HHTEPIPETUPOBATH PE3YIbTATHI, OIYYEHHBIE IPOTPAMMHO, B TEPMHHAX
aHAJTMTUYECKON Teopuu (HampuMep, paclo3HaBaTh, KOTIa CUCTEMa BBIIAET o0lIee pereHne
B HESIBHOM (pOpPME WIIM TPOITYCKAET OCOOBIE PEILICHHS).

- ®opMHpOBAaHUE HABBIKOB CAMOCTOSITEIBHOM pabOTHI C TEOPETUYECKUM MaTEpHAIOM U
3aJjla4yaMM BHE ayIUTOPUHU.

IHopsaaok peanusanuu

3amada Nel: [ToaroroBka u myOGnuKanus mepedHs: peKOMEHIyEeMbIX [U(POBBIX HHCTPYMEHTOB
CocTaBuTh U OMyOJIMKOBATH CIIMCOK IM(PPOBBIX HHCTPYMEHTOB, MPEIHA3HAYEHHBIX JIIS
cCaMONpPOBEpKHU petieHuit 1udhepeHInaNIbHBIX YPAaBHEHUH U CUCTEM:

- WolframAlpha — s 6p1cTpoii poBepKH OOIIMX U YACTHBIX PEILICHH, TOCTPOCHHUS
(a30BBIX MOPTPETOB U MOJICH HATIPABICHHUHA

- Symbolab — 1y momaroBoro npocMoTpa METOJIOB perieHus (I0JIe3HO IpU
IIOBTOPEHUM)

- GeoGebra — a5t BU3yanu3alii HHTETPATbHBIX KPUBBIX U KAUECTBEHHOTO aHAIM3a
[IOBEJICHUs PELICHUI

- Python ¢ 6ubnmorexoit SymPy — 11 CHMBOJIBHOM MPOBEPKHU PEIICHUH (TpUMEpbI
KO/1a IPUBEICHbI B METOJJMUECKUX MaTeprasiax)

- Desmos (B orpaHiHu€HHOM pexXuMe) — Il rpauuecKoi MIUTIOCTPALUU PEIICHUH,
3aBUCAIIUX OT IIapameTpa
JI1st KaX0ro MHCTPYMEHTA YKa3aHbl:

- Ccpuika Ha BeO-uHTEpdeiic
- IIpumep koppekTHOrO 3ampoca (Harnpumep, solve y' = x*y)

- OrpanuueHus ucnoib3oBanus (Harpumep, « WolframAlpha mosxeT He BbITaBaTh
0COOBIE PEIICHHUS)

- PexomeHnanuu no MHTEPIPETALIMU PE3YJIbTaTa B TEPMUHAX Kypca
3amada Ne2: Pa3paboTka 3TalOHHBIX PEUICHUN 1 METOJUYECKUX MOSCHEHUH
I1oAroTOBUTH TUIOBBIE PEIIEHHUS 110 KIIFOUEBBIM TEMAM:

- YpaBHeHus C pazIeisIIOIUMUCS IEPEMEHHBIMU

- OnxHOpoAHBIE YpaBHEHMS (3aMEHA y=UX )

- JIuneiiHble ypaBHEHUS (METOA UHTEIPUPYIOIIETO MHOKUTEIS)

- Cucrembl C MOCTOSTHHBIMH KO3 pHUIIMeHTaMHt (depe3 cOOCTBEHHbBIC 3HAYCHHMS)

- AHaJU3 yCTOMYUBOCTH OCOOBIX TOUEK
Kaxxnoe pemienue BKIOYaeT:

- Knaccudukanuio ypaBHeHus



O6ocHoBaHME BBIOOpaA METOAA
[Tomarossle mpeoOpazoBaHU
[IpoBepky noacTaHOBKOM

Kommenrapuii o ToM, Kak poBepuTh pe3yiabrat B WolframAlpha/SymPy

3amauda Ne3: Co3znanue OHJIAMH-TECTOB U MHTEPAKTUBHBIX 3aJJaHUMN ISl CAMOJIMArHOCTUKHU
Pa3paboraTs MHTEpAKTUBHBIE MATEPUAIIHI 111 CAMOCTOSITEIILHOM OIICHKU YPOBHSI YCBOCHUSI:

Tect «Onpenenu Tun ypaBHEHUs — BBIOOP MPABUIBHOTO TUIIA U3 5 BAPUAHTOB JIJIs
10 ciy4aiiHbIX ypaBHEHUH

Tect «Bpibepu MeTO pereHus» — COMOCTABICHNUE YPABHEHUS U MTOIXOISIIETO
MeToaa

Tect «Tum 0co60#t TOUKM» — O 33AAHHON MaTPUIIE WIH COOCTBEHHBIM 3HAYCHUSIM
OIIpeNIeNIUTh THII (y3el, ceyo, POoKyc U ap.)

WNuTepaktuBHbIe KapTouku (Anki/Quizlet) — myist 3anomMuHanust HOPMYITHPOBOK
teopeM (IIukapa, Ileano, JInysusisa, Yeraesa u nip.)

Kaxnplii TeCT BKIIIOYAET:

MrHOBEHHYIO OOpaTHYIO CBSI3b
[TosicHeHMe K MPaBUILHOMY OTBETY
CchIIKy Ha COOTBETCTBYIOLIHI pa3/iel METOJMUECKUX MaTepHaloB

B03MOXHOCTh IOBTOPHOT'O IPOXOXKACHUS

3anaua Ne4: OopmieHrne MEeToANYECKUX MaTepUaIoB 10 Ucnoib3oBanuio [10
[ToaroTOBUTH METOIMYECKHE YKA3aHUS IO IPUMEHEHUIO ITU(PPOBBIX HHCTPYMEHTOB B KaYeCTBE
CPEJCTBA CaMOIIPOBEPKH, a HE 3aMEHBI PyYHOT'O PELICHMUS:

«Kak nposeputs penienne B WolframAlphay — nomiaroBast ”HCTpYKIHS €
pUMEpaMu KOPPEKTHOTO BBOJA U MHTEPIIPETALMH BHIBOJIA

«YTO MOXKET YIYCTUTh CUCTEMa KOMITbIOTEPHOI anreOprl?» — nepeueHb TUITHUHBIX
«JIOBYIIEK» (ITOTEPst OCOOBIX PELICHUH, HeIBHbIE (HOPMBI, ITHOPUPOBAHNE YCIOBUI
TEOPEM)

«Kak BusyanusupoBats ¢pa3oBbsiii moprpet B GeoGebray — kpaTkoe pyKOBOACTBO €
IIpUMEpPaMU JJIsl CUCTEM 2-T'0 MOpsIIKa

«IIpoBepka nuHENHHOM cucTeMbl B SymPy» — roToBBIi 111a6s10H Koa Ha Python ¢
MIOSICHEHHUEM KaXXJ10M CTPOKHU

Bce marepuainsl noq4€pKuBaroT:

[IpuopuTeT aHaTUTUYECKOTO PEILIECHUS
Heo6xoauMocTh MOHUMAaHUS METO/1A, & HE TOJIBKO pe3yJsbTaTa

KpI/ITI/I‘-IeCKOG OTHOIICHHUC K aBTOMATHU3UPOBAHHBLIM BbIBOAAM

3amauda Ne5: Opranuszaiyst eJMHOT0 HH()OPMAIIHOHHOTO IPOCTPAHCTBA

Bce BcriomoratenbHble MaTepuaiisl pazMenieHsl B LMS yHuBepcurera (Hanpumep,
Moodle, Google Classroom, MS Teams) B CTpyKTypHUpOBaHHOM BHJIE:

Paznen «Jlekium» — npe3eHTanuu, GopMyInpOBKU TEOPEM, CXEMBI KITaCCUPUKAIIIH



- Paznen «IIpakTHka» — 3TaJOHHBIE PELICHHUS, KOHTPOJIbHBIE PA0OTHI MPOILIBIX JET C
peLIeHUAMHU

- Pazgen «CamomnpoBepka» — CCbUIKM Ha MHCTPYMEHTHI, HUHCTPYKLMH, OHJIAH-TECTBI

- Pazgen «IloaroroBka K KOJJIOKBUYMY» — CIIMCOK TEOPETUYECKUX BOIIPOCOB,
KapTOYKH, KPUTEPHH OLIEHKU

- Paznen «Yacteie omuOKku» — pa300p THIHMYHBIX HETOYHOCTEH B PELICHUSAX U
(bopmynaHrpoBKax

CrpykTrypa obecrieunBaeT:

- BBICTpBIN JOCTYII K HY’)KHOMY MaTepuairy
- Jlorudeckyto CBsI3b MEXKIy TEMAMHU
- Bo3MoxHOCTH CAaMOCTOSTENTLHON MOATOTOBKU 0€3 yuacTHs MperoiaBaTens

- Enunelii ctune ohopMIIeHUs M TEPMUHOJIOTHIO, COOTBETCTBYIOIIYIO JICKLIUSAM

IopsAaok NpoBepKH KOPPEKTHOCTH
Yek-1UCT NPOBEPKHM:

1. TloaroToBka BCIOMOTaTeIbHBIX MAaTEPHAIIOB:
- Bce pexoMeH1yeMble HHCTPYMEHTHI POTECTUPOBAHBI HA aKTyalIbHBIX TPUMEpPAX Kypca
- OTaJIOHHbIE PEUIEHUsI IPOBEPEHBI BPYUHYIO U ¢ nomolisto [10
- Meroauueckue MOSICHECHHMS HAIMCAHBI SICHBIM S3BIKOM, 0€3 H30BITOYHON TEXHHUYECKOM
CII0KHOCTH
2. JlocTymHOCTH M y100CTBO:
- CchUIKM HAa HHCTPYMEHTHI paboydre U He TPEOYIOT PerucTpaiun
- IIpumepsl 3aITpOCOB BOCTIPOU3BOIUMBI CTYICHTaMU 0€3 OIbITa TPOrPAMMUPOBAHHUS
- Marepuainbl CTpyKTYypUpPOBaHBI IO TEMaM Kypca
3. Meroauueckas 11e1ecoo0pa3HOCTh:

[Tomu€pkHyTa POIH PYYHOTO PEIICHHUS KAK OCHOBHOTO METO/1a 00y4YCHHUS

VYKa3zaHbl THIWYHbBIE JIOBYIIKA NpH ucnoib3zoBanuu [10 (manpumep, WolframAlpha

MOJKET HE BBIJJaTh 0CO00€E peIIcHHE)

EcTb pexoMeHganuu 1o UHTEpIpETAUU PE3yJIbTaTOB
WuTterpanus B yueOHBIH mporecc:

Marepuainsl pa3MelIeHbl B €AMHOM L poBoM mpocTpaHcTse (LMS)
CryneHTtsl nponH(GOPMHUPOBAHBI O HA3HAYCHUU U TPAHUIAX IPUMEHEHUS! HHCTPYMEHTOB

IIpenogaBaTesb rOTOB OTBETUTH Ha BOIIPOCHI 110 MUCTOIb30BaHuI0 110
OOpatHasi CBS3b U aKTyaJIn3alus:

[IpemycMoTpeHa BO3MOXKHOCTh COOpa OT3BIBOB OT CTYACHTOB

Marepuansl OOHOBIIAIOTCS €XKEroJHO C Y4YETOM U3MEHEHMH B TPOrpaMMe WM

AOCTYITHOCTHU MHCTPYMCHTOB

4.4. MeTonnueckne yKa3aHusl 110 OPraHU3aluM JadopaTOpHBIX padoT



YcnoBusi npuMeHeHHs:
- Kypc paccunran Ha cTyaeHTOB 2-r0 roga o0yueHus..
- 3aHATuUA NPOBOAATCA B hopMare JIEKUUN U MPAKTUYECKUX ayAUTOPHBIX 3aHATUH.

- Hanuuwme npoekropa u HHGPACTPYKTYPHI IS IEMOHCTPAINH CXeM, (pa3oBBIX
MOPTPETOB, GOPMYIUPOBOK TEOPEM, PEUICHHUA TUTIOBBIX 3a7a4 WM aHUMAIUi
MOBEICHUS TPACKTOPHIA.

- Hanuuue BbIUMCINTENBHBIX MHCTPYMEHTOB JUIS CAMOIIPOBEPKH aHAIUTHUECKUX
pemeHuii AudQepeHnrnanbHbIX YPAaBHEHUH H CUCTEM.

Lesn, 3a1a4n M 02KU/1aeMble pPe3yJbTAThI
Lenb opranu3zanuu 1a00paTOpPHBIX padoT:
®opMUpOBaHHUE Y CTYIEHTOB YCTOWYMBBIX HAaBBIKOB AHATUTHYECKOTO PELICHUS, KIacCUPUKAIIIH
Y KQ4EeCTBEHHOTO aHaiM3a JuQQepeHInaIbHbIX YPaBHEHUI U CUCTEM, a TAKXKE pa3BUTHE
CIOCOOHOCTH MHTEPIPETUPOBATH MOBEICHUE PEIICHUN B TEPMUHAX MaTEMATUYECKON TEOPUH H
MPUKJIAIHBIX 3a/1a4.
3aiauyy npenoaBaTes:
1. OpranuzoBatb J1a00paToOpHbIE PAOOTHI MO KIFOYEBBIM TEMaM JTUCIUILIHHEIL.
2. TloAroToBUTH METOAMYECKHE MAaTEPUAIIbI U MAOIOHBI PEIICHUH JUIsl BBITTOJIHEHHS
3aJaHuH.
3. OO6ecreynTh CTYACHTOB IIPUMEpPAMHU 3aja4, rpad)ukaMu ¥ BCIIOMOTaTeIbHBIMU
MaTepHalaMH.
4. Pa3paboTaTh KpUTEPHH OLIEHKU U MPOBEPKH BBHIIIOJHEHHBIX padoT.
5. O6ecneynTh CBSI3b MEXKIY aHATUTUYECKUMHU PELICHUSAMHU M UX Kaue€CTBEHHOM
uHTepnpeTanueit (pa3oBbie OPTPETHI, YCTOHYUBOCTD, 0COOBIE PELICHHUS).
6. AKTyanmu3upoBaTh JEKIIMOHHBIC IPE3CHTALUN U METOAMYECKIE YKA3aHUS.
OsxumaeMble pe3yabTaThl CTYACHTOB:

- 3HaeT OCHOBHbIE TUIHI AU (HepeHINANBHBIX YPAaBHEHHUH MIEPBOTO MOPSIKA, METOJIBI UX
peeHust, GopMyIHpoBKH KitoueBbIX TeopeM ([Tukapa, [Teano, JInyBumis),
KJ1acCU(UKALMIO OCOOBIX TOUEK JTMHEHHBIX CUCTEM.

- YMeer onpenensTh THII ypaBHEHHs, BRIOUPATh aJeKBATHBIN METO]I pEIICHUs, CTPOUTD
o0l111ee ¥ YacTHOE PEUIeHHUs], aHATU3UPOBATh YCTOMYMBOCTh U MOBEJICHHE TPACKTOPHIA.

- Brnazneer HaBbIKaMM KaueCTBEHHOT'0 aHAJIN3a: IOCTPOeHUE (ha30BBIX MOPTPETOB
(Bpy4HY!O WM C ONIOPOM HAa BU3yaJIN3alLMIO), UHTEPIIPETALINS CIIEKTPA MATPULIBL,
pacro3HaBaHHe 0COOBIX PEIICHUH U YCIOBUNA IPUMEHUMOCTH TEOPEM.

IHopsaaok peanusanuu
3amada Nel: Opranu3oBatb 1a00opaTopHbIe PaOOTHI MO KIFOYEBBIM TeMaM TUCIUILUIMHEI

HOpH,Z[OK BBITIOJTHCHUSA 3aJa4H.

- CdopmupoBath nepedeHb J1ad0paTOpHBIX paboT, OXBATHIBAIOIINX BCE Pa3/Ieibl
IIPOTPaMMBI:

- Knaccuduxamnus u pemnienne ypaBHeHUH IEpPBOTO TOPSAKA

- Teopewmsl cymiectBoBanus U enuHcTBeHHOCTH ([Tukapa, [Teano)

- JluneliHble ypaBHEHUS U CHCTEMBI C TOCTOSSHHBIMH KO3 (hULIMeHTaMU
- AHanu3 ycroiuuBocTH 110 JISmyHOBY

- IloBeneHue TpaeKTOPUN JTUHEHHBIX CUCTEM BTOPOr'O MOPSIKA



- Onpenenuth 00bEM U TPOJTOKUTEITHBHOCTD KaXI0H paboThI (1-2 akaeMHUUECKUX Jaca).
- PazpaboraTh KpaTKue METOUYECKUE YKA3aHHUs C MOIIArOBOM HHCTPYKIHEH.

- Odopmurs 3axanus B popmare PDF ¢ uétkumu TpeboBaHusIMU K 0POPMIICHHIO OTUETA.
- IIpoBectu nmiI0THOE TECTUPOBAHUE 3a/laHUI Ha KOJUIETAX UJIM CTApIIUX CTYACHTaX.

- BHecTu KOppeKTUPOBKH Ha OCHOBE OOPAaTHOM CBSI3H.
[Tpumeps! TeM J1a0OPaTOPHBIX PadoT:

- Ompenenenue tumna u pemeHre AudQepeHnnanbHbIX YpaBHEHNH IEPBOro MOopsiiKa
- Ilpumenenue teopemsl Ilukapa: mpoBepka yciaoBUil U TOCTPOCHUE MPUOIMKESHUI
- Pemenue nuHeitHON OJJHOPOAHOM CHCTEMBI Uepe3 COOCTBEHHbIE 3HAYCHHUS
- Knaccuduxkanus u noctpoenue Gpa3zoBoro nopTpera Ajasi CHCTEMbI BTOPOTO MOPSIKa
- HccnenoBanue yCTOWYMBOCTH HYJIEBOTO PELICHHS IO IEPBOMY MPUOIMKEHUIO
- IlocTpoeHue BEemecTBEHHOr0 00IIero pemeH s MPU KOMIUIEKCHBIX U KPaTHBIX KOPHSIX
- AHanm3 moBeJeHUs pelleHH BOIN3U MPeeIbHOTO IUKIa (KaYeCTBEHHO)
3amaua Ne2: [ToAroTOBUTH METOAMYECKHE MAaTepUAIIbI U IIAOIOHBI PEIICHUH /ISl BBITTOJIHEHHS

3aIaHUN
[Topsitok BBINOJIHEHUS 3a4a4H:

- IlogroroButh Habop rpadukoB u pazoBsix moptperos (B PDF unn PNG) mis
JIEMOHCTpAIIUU Ha IPOEKTOPE.

- Co3znatp ma0IoHBI PEIIEHUH C MOMIArOBBIMA KOMMEHTAPUSIMU MO KAKIOU TEME.
- Pa3paboraTh KpaTkue cripaBOYHbIC TAOJIUIIBI:

- «Tunsl ypaBHEHUN IEPBOT0 NOPAIKA U METObI PELLICHUS»

- «Knaccudukanus 0coObIX TOYEK IO COOCTBEHHBIM 3HAUCHUSIM)

- «DopMyIHPOBKH KIHOYEBBIX TEOPEM U YCIOBHUS UX PUMEHUMOCTH»

- IloaroroBuTh MHCTPYKIUH 1O UcTIONb30BaHUIO0 WolframAlpha/GeoGebra nns
camonpoBepkH (0e3 3aMeHBI PyYHOTO PELICHHS).

- Y0eautscs, YTO BCe MaTepUaIbl COOTBETCTBYIOT IIPOrpaMMe U yuyeOHUKaM.
3amaua Ne3: OGecnieunTh CTYACHTOB IPUMEPAMH 3ajiad, rpaduKaMu ¥ BCIIOMOTaTeIbHBIMU

MaTepHaIaMu
ITops10K BBINOIHEHNUS 3aJa4H:

- IloaroroButh HaOOP THUMOBBIX 33/1a4 C TOJTHBIMH PEILICHUSIMU MO KaX/101 1a00paTOpHOI
pabore.

- Cosznate mog00pKy (Ba3oBBIX MOPTPETOB TSI BCEX THIIOB OCOOBIX TOYEK (y3€, CeIo,
(boKyc, IEHTP, BEIPOKICHHBIN y3e).

- PazpaboraTh nmpuMepsl 4acThIX OMIMOOK (HAaIpuMep, HOoTepst 0COO0TO pelIeHus], HeBEepHas
3aMeHa B OJIHOPOJTHOM ypaBHEHHUN).

- CocTaBuThb 3aa4yu C Ha4YaJIbHBIMHU YCJIOBUAMU JJIA OTpa6OTKI/I 3aJa4uun Komm.

- JIOKyMEHTUpPOBaTh BCE MaTePUANIBI: JOOABUTH MOSICHEHUS, CCBUIKH Ha TEOPHIO,
peKoMeHIauu o 0hOPMIICHHIO.



3anaua Ne4: Pa3paboTarh KpUTEPHH OLIEHKU U IPOBEPKH BBHITIOJTHEHHBIX paboT
ITopsi10K BBINOIHEHNUS 3aJa4H:

- CdopmynmnpoBaTh KPUTEPUU OLIEHKU:
- IIpaBunbHOCTH KJIACCH(UKALINN YPAaBHEHUS
- OOOCHOBaHHOCTH BBIOOpA METOAA
- KoppekTHOCTH peobpa3zoBaHuii ¥ BEIYUCICHUI
- IlonHoTa penienus (BKJItoYas IPOBEPKY U UHTEPIIPETALIMIO)
- KauectBo opopmiienus otuéra
- Pa3paboraTh 4eKk-TUCTBI AJIs IPETnoAaBaTelis Ipu MpoBepKe padoT.

- Jlns pa®ot 1o ycToiuuBOCTH M (ha30BBIM OPTPETAM — MTOJATOTOBUTH 3TATIOHHBIE CXEMBbI
JUIsl CDaBHEHMUSL.

- Ompenenuth TpeOOBaHUS K OTUETY:
- TuTyJIbHBIN IUCT
- Ilenp u 3amauu
- Teopernueckas crpaBka
- Pemienue ¢ mossCHEHUSIMU
- BriBoabl

- OO0ecnieunTh OOPATHYIO CBSA3b: YKAa3aHHUE HA OMIUOKU M PEKOMEHIAINHY 10 UCIIPABJICHUIO.

3amaua Ne5: OGecneunTsb CBA3b MEXY aHATUTHUYECKUMH PEIICHUSIMUA U UX KaueCTBEHHOM
HMHTEpIpeTanuein
ITopsimOK BBINOJIHEHUS 3a1a4u:

- IloaroroBuTh peanpHBIC IPUMEPHI U3 (PU3UKHU, OUOIOTUH, IKOHOMUKH, OTIUCHIBAEMbBIC
nuddepeHIaTbHBIMUA YPaBHEHUSAMH (HapUMep, MOJICTh XUITHUK—KEPTBA, PAAHOAKTUBHBIN
pacnaj, KoseOaHusI MasITHUKA).

- CdopmynnpoBarh IPOEKTHbIE MUHU-3a/1a41, O0bEIUHSIOIINE PEIICHNE YPAaBHEHHS U €T0
uHTEepHpeTanuio (HanpuMmep: «PemmnTe ypaBHeHHe, TOCTpoiiTe (a3oBbIi MOPTPET, OOBIACHUTE,
YTO 03HAYaeT YCTOMYNBOCTh B KOHTEKCTE MOJEIIN).

- Paz3pa6éoraTh CxeMbI comocTaBJIieHUuA: COeKTpP MAaTPUILBI < THUII
0CO60M TOUKH <> NOBEeIEeHUEe peajibHOM CHCTEMEI

- IIpoBeputs, 4TO BCE MHTEPIPETALUN KOPPEKTHBI U COOTBETCTBYIOT YPOBHIO IIOAIOTOBKHU
CTYJICHTOB.

- BBecTH UTOroBYI0 KOMIUIEKCHYIO paOOTy IO aHAJIU3y MOJIENIH, OITUCHIBAEMON CHCTEMON
mudQepeHInanbHbIX ypaBHEHUH.

3anaya Ne6: AKTyanu3npoBaTh JEKIUOHHBIE PE3EHTALMU U METOANYECKNE YKA3aHUS

ITopsi10K BBINOIHEHNUS 3aJa4H:

AKTyanu3upoBaTh IIPE3CHTAIIUH JICKIHI B COOTBETCTBUH € TIOCIEIHEH Bepcueil paboueit
IIPOrPaMMBI.

CBepcraTh claiipl B €IMHOM CTHIIE: YETKUE (POPMYITUPOBKU, MUHUMYM TEKCTa, MAKCUMYM CXEM
U rpaduKoB.



Jl06aBUTh aHUMHPOBAaHHBIE CXEMBI (ITPH HEOOXOAUMOCTH) [T AEMOHCTPAIUY 3BOJIOIMU
TPaeKTOPUiL.

BxitiounTh B Ipe3eHTAaIMK CCHUIKH HA METOIMYECKHE MaTepPHaJIbl U IPUMEPHI U3 JIAO0OPATOPHBIX
pa0or.

ObecneunTh TOCTYMHOCTD Npe3eHTanuii uepe3 LMS yHuBepcurera.

5. IlepedyeHn y4eOHOI1 IuTEpaTyphl, HHPOPMALMOHHBIX PECYypPCOB M TEXHOJIOTHil
5.1. Y4eOnas iuTepartypa
1. ®wmnnos, Anekceir demopoBud. Bpenenwe B Teopuio aupdepeHInaNIbHBIX
ypaBHEHHH : y4eOHHK ISl CTYIEHTOB BY30B II0 rpynie (U3NKO-MaTeMaTHIECKUX HAIPAaBICHUN 1
cnenuansHocteii / A. ®@. Gununmos. - U3na. crep. - Mocksa : URSS : [JIEHAH/], 2015. - 239 c.
- (Knmaccuueckuit yueOHHK MFV) bubmuorp.: c. 234-236. - ISBN 9785971014997 : 111.00. -
Tekct HENOCPEICTBEHHBIN. URL:
http://megapro.kubsu. ru/MegaPro/UserEntrv"Actlon Link FindDoc&id=98702&idb=0
2. Owmunnos, Aunekceit @emopoBuy. COopHuK 3amad 1o auddepeHIHaTbHbIM
ypaBHeHUsIM / A. @. @ununmos. - U3a. crep. - Mocksa : URSS : JIEHAH/L, 2024. - 239 c. -
(Knaccuueckuit yue6aux MI'Y). - ISBN 978-5-9710-5561-7. - ISBN 978-5-9519-4306-4 : 350 p.
Teker HEIOCPEICTBCHHBIN. URL:
http //megapro.kubsu. ru/MegaPro/UserEntrv"Actlon Link FindDoc&id=278626&idb=0
3. Pomanko, B.K. Kypc nuddepennmanbipix ypaBHeHUN 1 BApUALMOHHOTO UCUUCIICHUS
: yae6HOe mocooue / B.K. Pomanko. - 6-¢ uzn. - Mocksa : Jlaboparopus 3nanuit, 2020. - 347 c. -
URL: https://e.lanbook.com/book/152035 (nara o6pamenus: 13.04.2022). - Pexxum gocrymna: s
aBTopu3. nosb3oBarenel. - ISBN 978-5-00101-651-9. - Tekcr : snexkrtponnsiii. URL:
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=170196&idb=0
4. Xennep, B. K. OObikHOBeHHbIE nuddepeHaabHble ypaBHEHUs, BapHUAlIOHHOE
MCUHCIIEHUE, OCHOBBI CIICIMATIbHBIX (DYHKIMNA U MHTETPAIbHBIX YpaBHEHUH : yueOHoe mocobue /
B. K. Xennep, T. C. benozeposa, M. B. Xennep. - Canxt-IlerepOypr : Jlans, 2022. - 320 c. - URL:
https://e.lanbook.com/book/210038 (mata oOpamenus: 28.04.2022). - Pexum nocryma: mmus
aBTOopu3. nosb3oBarenel. - ISBN 978-5-8114-2592-1. - Tekcr : nsnekrtponsHsiii. URL:
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=202230&idb=0
5. Hemumosuu, b. II. Yucnennole MeToasl aHanuza. l[lpubmikeHue (QyHKIMH,
muddepeHnranbHbe 1 UHTETpalbHble ypaBHeHH : yuebHoe nocobue / B.I1. lemunosuy, U.A.
Mapon, 2.3. llysanosa. - 5-e¢ uzn., crep. - Cankr-IletepOypr : Jlanb, 2022. - 400 c. - URL:
https://e.lanbook.com/book/210437 (mata oOpamenus: 20.02.2024). - Pexum nocryma: mis
aBTopu3. nosb3oBarenel. - ISBN 978-5-8114-0799-6. - Tekcr : osnexkrtponHsiii. URL:
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=169742&idb=0

I[JISI OCBOCHUA NJUCHUIIIMHBI HHBAJIMAAMU U JIMDAMU C OTPaHUYCHHBIMH BO3MOXKHOCTIAMU
3J0pOBbA HMCIOTCA H3AaHUA B DJJICKTPOHHOM BHUIAC B 3JICKTpOHHO-6I/I6JII/IOTe‘IHBIX CUCTEMAX
«/lanvy u «FOpatim»y.

5.2. llepuoauyeckue u3ianus U KoHpepeHunu (A*):

1. IEEE Transactions on Big Data — Hay4HbIe cTaTby 10 00pabOTKE OONBIINX JaHHBIX.

2. Journal of Big Data (SpringerOpen) — OTKpBITBIH KypHaJI C UCCIEAOBAaHUAMH B 00JacTh
Big Data.

3. Big Data Research (Elsevier) — myOnukauu no aHaiausy, YOpaBJICHHUIO U BU3YyaIU3aluU
TAHHBIX.

4. Data Science Journal (CODATA) — MeXIHCIUIITMHAPHBIC UCCIIECIOBAHUS JTaHHBIX.

5. ACM Transactions on Knowledge Discovery from Data (TKDD) — MeTob1 N3BICUCHUS
3HaHUI 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/

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-pecypchl, B TOM 4HCJIEe COBpeMeHHbIe NpodeccHoHATbHbIE 0a3bl

AAHHBIX U HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

Onexmponno-oudbuomeynwvle cucmemst (ObC):

1. DBC «HOPAMTY https://urait.ru/

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

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpogpeccuonanvuvie 6azvl OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snexkrponnas 6ubnuorexa (HIbB) http://www.elibrary.ru/

[ToTHOTEKCTOBBIE APXUBBI BEYIIUX 3aMaIHBIX Hay4HBIX JKyPHAJIOB HA Poccwuiickoii
HHaT(I)opMe Hay4HbIX xypHaioB HOMKOH http://archive.neicon.ru

6. HammonanmpHast dJekTpoHHass OuOnmMoTeka (HOCTYH K DJIEKTPOHHOM  OMOIHOTEKE
nuccepranuii Poccuiickoii rocynapersenHoi oudnuoreku (PI'b) https://rusneb.ru/

7.  Ilpesunentckas 6udbnmorexa um. b.H. Enprmna https://www.prlib.ru/

8.  basza manubix CSD KemOpumkckoro nentpa kpucramiorpapuueckux nanasix (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. "Jlexropuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas nHpopmanuonnas cucrema POCCUS http://uisrussia.msu.ru

A

Becnnammuvie obpaszosamenvhvle pecypcol
1. Jupyter Notebook — nHTepaKTHBHBIC BEIYHCICHUS
2. Visual Studio Code — pegaktop kozxa ¢ moanepxkoii Python
3. Google Scholar/arXiv — 1ocTyn K Hay4HBIM Ty OIMKALIUASAM

Pecypcwvl c60600H020 docmyna

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

2. AwmepukaHckas naTeHTHas 0aza gaHHbIX http://www.uspto.gov/patft/

3. MuHucTEepCTBO HayKH M BhIcIIero oopasosanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

4. @enepanbublil mopran "Poccuiickoe obpazoBanue” http://www.edu.ru/;

5. Hudopmarnmonnas cuctema "EquHoe okHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;




6. Enunas xomnexkuus nudpoBbeIx 00pa3zoBaTelbHbIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocyrapcTBEHHOrO MHCTUTYTa pycckoro si3bika nMeHu A.C. Ilymkuna
"Obpa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

8. CmpaBouyHo-uH(pOpMaIMOHHBIN opTan "Pycckuii si3p1k" http://gramota.ru/;

9. Ciyx0a TeMaTHYeCKHX TOJKOBBIX ciioBapeit http:// www.glossary.ru/;

10. CnoBapwu u sHIKIoneuu http://dic.academic.ru/;

11. O6pazoBarenbHblil mopran "Yyeba" http://www.ucheba.com/;

12. 3axonomnpoekt "O6 obpazoBanuu B Poccuiickoit @eneparun". Borpocs! 1 oTBeTsI http://xn--
273--84d1f.xn--plai/voprosy_i_otvety

Cobcmeennbie sekmpontble 00pazoeamenvhvle U uHgopmayuonusie pecypcol Kyol'y

1. DnekTpoHHbIH katanor Hayunoit oubnuorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DnexTtpoHHas 6ubnmoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MoaynbHOTO JuHaMudeckoro ooydyenus http://moodle.kubsu.ru

ba3a yueOHbIX MIIaHOB, y4eOHO-METOAMYECKUX KOMILJICKCOB, MyOIMKaIuil 1 KOH(pepeHIUH
http://infoneeds.kubsu.ru/

5. bubnmnotexa nHpOpMAIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pa30BaTENbHBIX
TexHosoruit http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB gokymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DnexkTpoHHBIE 00pa3oBaTeNbHbIE pecypchl Kadeapsl HHOOPMAIIMOHHBIX CHUCTEM U TEXHOJIOTUH
B oOpazoBannn KyO0l'Y wu HayuHo-meroamyeckoro sxypHana "IHKOJIbHBIE T'OJbI"
http://icdau.kubsu.ru/

W

>

6. MeTtoaudeckue YKazaHnua J1JidA oﬁyqamumxca mo OCBOCHHIO

AUCHHUIIAHBI (MOAYJIs1)

ITo Kypcy HperyCMOTpPEHO NpPOBEACHHE JIEKLIMOHHBIX 3aHATUH, Ha KOTOPBIX JaeTcs
OCHOBHOH TEOpPETHYECKHI MaTepuai, JIaOOpaTOPHBIX 3aHATHH, MO3BOJIAIONMX CTyJEHTaM B
MOJTHOW Mepe O3HAKOMHUTHCS C MOHATHEM Au(QepeHIranbHbIX YPaBHEHUH W OCBOUTHCS B
pELIEHNN IPAKTUYECKHX 3aad.

[To xypcy mpemaycMOTpEeHO MpoBeAeHHE Ta0OpaTOPHBIX 3aHATUH, HA KOTOPBIX JaeTcs
MIPUKJIAJHON CUCTEeMaTH3UPOBaHHbIN MaTepuall. B xo/e 3aHATHI pa3douparoTcs METOAbI peleHHH
3ama4 1o temaM. [locne 3aHATHS PEKOMEHIYETCs BBINOJIHUTH YNPAXKHEHMs, IPUBOJUMBIE IS
CaMOCTOSITENIEHON PaOOTHI.

[Ipu camocrosiTenbHON paboTe CTYAEHTOB HEOOXOIUMO H3Y4YHUTh JIUTEPaATypy,
IIPUBEICHHYIO B IEPEYHSX BBILIE, 1JI1 OCMBICIEHUS BBOJUMBIX [TOHITHH, aHAJIN3a IPEAI0KEHHBIX
MIOJIXOJI0B U METOJI0OB AUCKPETHOM MaTeMaTHKU. [Ipu pemieHnr HOBOM 3a1a4ul CTYyAEHT JOJKEH
YMETb BBIOPATh METO/1 PELICHNS U er0 000CHOBaHHE.

BaxuelmuM sTanoM Kypca SBISIETCS CaMOCTOSITENIbHas paboTa MO AWCHUILIHHE. B
IpoIecce CaMOCTOATENBHOM pabOThl CTYNEHT MPUOOpETaeT HaBBIKUM PabOThI C JAUCKPETHBIMH
00BbeKTaMu.

Hcnonb3yloTcsi aKTHBHBIC, WHHOBALMOHHBIE O0pA30BaTEIbHBIC TEXHOJOTHH, KOTOpHIE
CIOCOOCTBYIOT Ppa3BUTHIO OOLIEKYJIbTYPHBIX, 0OLIEPO(ECCHOHANBHBIX KOMIETCHUUH U
poecCHOHAEHBIX KOMIETCHIINN 00yJarOIInuXCsl:

- mpobieMHOe 00y4eHHueE;

- pa3HOypOBHEBOE OOYUEHHUE;

— MPOEKTHBIE METOIbI O0yUCHHUS;

— HCCIIEZIOBATENILCKUE METO/IbI B O0yUCHHH;

- oOydeHue B COTpyJHHUYECTBE (KOMaHIHAs, TPYIIIOBas paboTa);

- nH(pOPMAIIMOHHO- KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH.



Jis nui ¢ orpaHMYEHHBIMH BO3MOXHOCTSIMH 30POBBSI NIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTallU! C UCIIOJIb30BAaHUEM DICKTPOHHOM IIOYTHI.

YueGHO-METOMUECKUM 00eCTIeYeHuEM KYPCOBOM PabOThI CTYICHTOB SIBJISIIOTCS:

1. yueOHas nmuteparypa;

2. HOpMaTuBHbIE TOKyMEHTHI BY 3a;

3. Meronnveckue pa3paboTKH I CTYCHTOB.

CamocrosiTenbHas paboTa CTyI€HTOB BKIIIOYAET:

— oopmiteHre UTOTOBOTO OTYETA (TTOSICHUTETTLHOM 3aIHUCKH).

— aHaJM3 HOPMAaTHUBHO-METOINYECKOM 0a3bl OpraHu3alny;

— aHaJIM3 HAay4YHBIX IMyOJIUKAIMK MO 3apaHee ONpeaeIEHHON TeMe;

— aHanu3 1 00paboTKy uH(popMauy;

— paboTy ¢ Hay4yHOM, y4eOHON 1 METOUYECKOM JTUTEepaTypoid,

— pabota ¢ xoHcnekTamu Jekiuid, IbC.

Jist caMoCTOATENbHOM paboThl MPEACTABISIETCS. Ay JUTOPUS ¢ KOMITBIOTEPOM U I0CTYIIOM
B MIHTEpHET, K 3JIEKTpOHHO!N OMOIHOTEKE By3a H K HHPOPMALIHOHHO-CIIPABOYHBIM CHCTEMaM.
[TepeueHb y4eOHO-METOUUECKOTO OOSCIICUCHUSL:

1. OcHoBHas oOpa3oBaTeNbHas MPOrpaMMa BBICILIET0 MPo(ecCHOHANBHOT0 00pa3oBaHus
(benepanbHOro TOCYAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKACHHS
BbIcIIero oopazoBanus «KyOaHckuii ToCyAapCTBEHHBIN YHUBEPCUTET) TI0 HAIIPABJICHUIO
MO OTOBKH.

2. TlonoxxeHue 0 MPOBEJCHUN TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM
aTTecTaluu B elepaIbHOM rocy1apcTBEHHOM OIOKETHOM 00pa30BaTEIbHOM
YUpEXAECHUH BhICIIEro oopazoBanus «KyOGaHCKHIA TOCYy1apCTBEHHbBIH YHUBEPCUTET.

3. OO6mue TpeOoBaHUs K HOCTPOCHUIO, COJCPKAHNIO, O(DOPMIICHHUIO U YTBEPKICHUIO
paboueii mporpamMmbl AUCHUILTUHBI DeiepanbHOro rocy1apCTBEHHOTO
00pa3oBaTEeNFHOIO CTAHJAPTA BBICIIET0 MPO(ECCHOHATBHOTO 00pa30BaHuUsI.

4. Meroanueckue peKOMEHIAINH IO COACPKaHUI0, O(DOPMIICHHUIO M TPUMEHEHHIO
00pa3oBaTeNbHBIX TEXHOJIOTUI U OLIEHOYHBIX CPEJCTB B yUeOHOM IpoLecce,
ocHOBaHHOM Ha dDezepaibHOM rOCYJIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.

5. Y4eOHbIH MIaH OCHOBHON 00pa3oBaTeNbHON MPOTrPaMMBI IO HATPABJICHUIO IOJTOTOBKH.

6. ®DenepanbHbIN rocy1apcTBEHHBIN 00pa30BaTEIbHBIN CTAaHAAPT BHICIIETO
npo¢eCCUOHATBLHOTO 00Pa30BaHUsI 10 HATIPABICHUIO MOJITOTOBKH.

B ocBoeHuM AMCUMIUIMHBI MHBAIUAAMHU U JHUIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMH
3I0pOBbsI OOJBIIOE 3HAYCHHE HMEET WHIWBHIyallbHas ydeOHas pabora (KOHCYNbTAlUU) —
JIOTIOJTHUTENHHOE PAa3bsICHEHHE yUeOHOr0 MaTepuarna.

NuauBuayanbHble KOHCYJIBTAIIMM IO TPEAMETY SBISIOTCS BaXHBIM  (DakTOpoM,
CHOCOOCTBYIOLTUM MHIUBUIYaTU3AIUU OOYUYCHUS U YCTAHOBJICHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TMpermojaBaTelieM U OOyYarolMMCs WHBAIMIOM WJIA JUIOM C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMU 3/I0POBBSI.

BaxxnelmmM KOMIIOHEHTOM Kypca SIBISIETCS] CAMOCTOSTEIbHAs MPOSKTHAs paboTa, B X0/1e
KOTOpPOH CTYJEHT pa3pabaThiBacT 3aKOHYCHHOE pEIICHHe sl pelieHus 3amad  (KeHcoB)
WHIYCTPUATIbHBIX MAPTHEPOB. J{omycKaeTcs BHITIOJIHEHHE MPOEKTOB B KOMaHAaXx.

[Togxon, ompepensitouuii ycraHoBienue cootBerctBus kevicoB UII u YI'T (5-7),
MO3BOJISIET YETKO COOTHOCHUTH 3Tallbl PAa3BUTHUS TEXHOJIOTMH C BOBJIEYEHHOCTBIO MapTHEpa U
CHIDKATh PUCKH MPH TIEPEX0JIe OT JIA0OPATOPHBIX MCIBITAHUH K MPOMBIIINIEHHOMY BHEAPEHUIO.

Keiicosl ITAO «COepoank»

Keiic 1. [Iporno3dnpoBanne TMHAMUKHA JJUKBUIHOCTH B YCJIOBUSIX KPU3UCA
Onucanmue:



B nepuonasl 3KOHOMHYECKOW HECTAaOMIBHOCTH OaHK CTaJKMBAETCS C PE3KUMH U
TPYAHONIPEACKa3yeMbIMH H3MEHEHHSIMH B 00BbEMAax TMOCTYIUICHMA M CHATUH CPEICTB.
TpaIuLMOHHBIE CTATUCTUYECKUE MOJEIIM HE YCIIEBAIOT pearupoBaTh Ha AUHAMHUKY, YTO CO31AET
PHUCKH KaCCOBOT'0O Pa3pbIBa.

Mean:

Pa3pabotaTe TUHAMHYECKYIO MOJEINb, KOTOpas OMHMCHIBAET, KaK YPOBEHb JMKBUIHOCTU
U3MEHSEeTCS BO BPEMEHHM O] BIMSHHEM BHEIIHUX COOBITHH (KypcOBBIE KOJeOaHUs, HOBOCTH,
MOBEJICHHUE KIIMEHTOB) ¥ BHYTPEHHHUX [TOTOKOB, U ITO3BOJISIET 3apaHee BISBIATH YIPO3bl AepUIINTA.

TexHnonornu:

Mogenu Ha ocHOBe Iu(QepeHIMaTbHbIX YPaBHEHUH I OMHCAHUS HENpPepbIBHOU
JTMHAMUKU (PUHAHCOBBIX ITOTOKOB.

Yucnennsle Meroabl pemenus (B Python nnmn MATLAB) nast cumynsnuu pasindHbIX
CLICHAPHEB.

Busyanuszanus TpaeKTOpHUl JIMKBUIHOCTH BO BPEMEHHU.

WMHTrerpanus ¢ cuicteMaMyu MOHUTOPUHTA PHIHOYHBIX U KJIMEHTCKUX JaHHBIX.

Peaymzanus:

a) COOp WUCTOpPHYECKMX JaHHBIX 110 €XETHEBHBIM OCTaTKaM, TpaH3aKUUsIM U
MaKpPOIKOHOMHUYECKUM COOBITHSM.

b) [TocTpoeHne Mozienu, B KOTOPOil TEKYIHI YPOBEHB TUKBUAHOCTH 3aBUCHT OT CKOPOCTHU
IIPUTOKA U OTTOKA CPEJCTB, a TAKKE OT BHEIIHUX «IIOKOB).

¢) KannbOpoBka Mosienu o nponuibiM KpU3UCHBIM IIEPUOIaM.

d) 3amyck cTpecc-TecToB: «uTO OYAET, €CIIH 3aBTpa pe3Ko ynauéT 1oBepue?»

Pesyabrar:

Cucrema paHHEro NpeaynpexIeHuss o AeduIuTe JIUKBUAHOCTH 3a 3-S5 OHEH a0
KPUTHYECKOIO MOMEHTA.

CHMKEHHUE ONEPALIMOHHBIX PUCKOB U U3JEPKEK HA SKCTPEHHOE MTPUBJIEUEHUE CPEACTB.

Keiic 2. IIporHosupoBaHue OTTOKAa BKJIAJ0B € YY€TOM 3ama3AblBalouiedl peaknuu
KJINEHTOB

Omnucannue:

KnueHTs! He pearupyroT Ha HEraTUBHbIE HOBOCTH MTHOBEHHO — UX PELLEHUE CHATH BKJIA/IBI
«CO3pEBAET» B TEUEHHE HECKOJIBKUX JHEH. DTO A€NaeT CTaHAapTHbIE MOJAEIN IIPOTHO3UPOBAHUS
HETOYHBIMH.

Mean:

Co3gath Mojenb, KOTOpas Y4YMUTHIBAET BPEMEHHOH Jiar Mexay HH()OpMaIMOHHBIM
coOwsiTreM (Hampumep, myonukanueir B CMU) u GakTu4eckuM MOBEICHUEM KIMEHTOB, YTOOBI
TOYHO MPEACKA3bIBaTh MUK OTTOKA.

TexHosornm:

Juddepennmanbaple ypaBHEHUS C 3amla3/iblBAHUEM — JUIS ONHMCAHUS «UHEPLUUN» B
IIOBEJICHUMU.

AHann3 TOHaJIbHOCTU HOBOCTEH M COLICETEN KaK BXOAHOI'O CUTHAJIA.

YucneHHoe MOJSIMPOBAHUE TUHAMUKH JCTIO3UTHOTO MOPTQEs.

Busyanusanus Nporsosa B pa3pe3e CErMEHTOB KIIMEHTOB.

Peanuszanus:

a) COop maHHBIX: O0BEMBI BKIQJ0OB IO JHSAM, JICHTA HOBOCTEH C OLIEHKOW YPOBHS
TPEBOKHOCTH.

b) Hacrpoiika Mosienu, B KOTOPOM TEKYIIMIA OTTOK 3aBUCHUT HE OT CETOIHSIIHEH CUTYaIIH,
a OT TOTO, 4TO IIPOUCXOAWIIO HEMIEIIIO HA3a /.

¢) [TonbGop onTUMaNbHOTO «BPEMEHH PEaKIMM» JUISl Pa3HbIX IPYII KJIHEHTOB.

d) EsxennHeBHBINM MPOTHO3 OTTOKA HA ONIKANIINE BE HEICTH.

Pesyabrar:

ITporsos oTToKa ¢ TOUHOCTHIO 110 85%.



Bo03MOXXHOCTh 3a0JIarOBpEeMEHHO 3aIllyCKaTh YJCpKUBAIOIIUE MEphl: IEePCOHAIbHBIC
NPeUI0KEHUs], UH(OPMAIIMOHHbIE PACCHUIKHU, IIOBBIIIICHUE CTABOK.

Keiic 3. AnanTuBHOe ynpaB/jieHHe CTABKAMM IO KpeIMTaMm JJIsi MaKCHMH3alHUU
npuobLIN

Omnucannue:

baHk Xo4er He NpPOCTO YyCTaHABIMBATH CTAaBKUM pa3 B KBapTal, a JUHAMHYECKH
KOPPEKTHPOBATh UX B 3aBUCHMOCTH OT CIIPOCA, KOHKYPEHIIUH U YPOBHS PUCKA, YTOOBI HAXOJUTh
OasaHC MEXKIy JTOXOIHOCTHIO M KQUeCTBOM MOPTQEIs.

Mean:

[Toctpouth MOAENb, KOTOpash MOJCKA3bIBAE€T, KaK M KOTJIa MEHSATh CTaBKH, YTOOBI
MaKCUMH3UPOBATh NPUOBLIb IPU OTPAHUYECHUHU HA POCT MPOCPOUKH.

TexHosornm:

Mozenu onTUMaIbHOTO YIPaBIeHUs Ha OCHOBE AU (hepeHIInaIbHBIX YPaBHEHHI.

CuenapHoe MOJEIUPOBAHHE: «UTO OYET, €CIIM MOBBICUTH CTaBKy ceidac?

YucnenHas onTuMu3anus crpareruii B cpeae Python wnin MATLAB.

WuTerpanus ¢ JaHHBIMU 110 KPEJUTHON UCTOPUM U NTOBEIECHUIO KIINEHTOB.

Peanuszanus:

a) AHaJIM3 UCTOPUYECKHUX JAHHBIX: KaK U3MEHEHHE CTaBOK BIUSUIO HAa OOBEMBI BbIIAY U
yYpOBEHb Ae(onTOB.

b) ®opmanu3zanys Henu: MaKCUMU3HPOBATh COBOKYITHYIO MPUOBLIB 32 IMOJIT0/a.

¢) MozaenupoBaHue TMHAMHUKH KPEIUTHOTO MOPTQENs KaK CUCTEMBI C «yTpPaBICHUEM» —
CTaBKOM.

d) 'enepanus pexomenaanuii: «uepes 10 nueit cauzuth ctaBky Ha 0.3% 11 MOTOAEKHOTO
CETMEHTa.

Pesyabrar:

Poct npubsutn ot kpenutoBanus Ha 10—-12%.

Bosee rubkast 1 mepcoHaNM3UPOBAHHAS IIEHOBAsS MTOJIUTHKA 0€3 pOCTa PUCKOB.

Keiice1 OO0 «ABA JIABb»

Keiic 1. MopennpoBanue JUHAMHKH 3arpy3KH KypPOpPTHOI0 KJacTepa ¢ y4éTom
CE30HHOCTH, MAPKETHHIA H NIOT0/bI

Onucannue:

3arpys3ka CaHaTOPHEB M OTeJIel KOMIAaHUU CHUJIBHO KOJIe6JIeTCH B
TeueHue Trofa, HO DTHU KOoJjgebaHUS He CJYUauHBEI: OHM 3aBUCAT OT
TeMIIepaTypPHl, PEKJIaMHBEIX KaMIaHUU, IPa3LHUKOB U laXe YPDOXaNUHOCTHU
(rocT mnpueswalT Ha «GdepMepCKHe BEHEIXOZHBIE»). TpaZUIMOHHEIE
IPOT'HO3bI HA OCHOBE CPEeHUX 3HAUEHUH He YUUTEIBAIOT UHEDPI[HIO CIIpoCca
¥ o6paTHEIEe CBS3u (HampuMep, BEICOKas 3arpys3ka — Ieperpyska
IIepcoHajJsa — IaJZeHNe PEeHTHUHra — CHUXEHUe CIIpOC&).

Mean:

[TocTpouTh TMHAMUYECKYIO MOJIENTb Ha OCHOBE TU(GEepeHINATbHBIX YPaBHEHH, KOTOpast
OIMUCBIBACT, KaK CKOPOCTb M3MCHCHUSA 3arpy3KU 3aBUCUT OT TCKYHIUX U IMPOMUIBIX yCHOBHI)'I, u
HUCIIOJIBb30BATh €C AJIA:

- TOYHOI'O IPOrHO3MPOBaHMs cripoca Ha 1-3 Mecsina Brepén,
- ONTHUMH3AIUH 3aKYIIOK MPOJYKTOB M3 COOCTBEHHBIX XO3SHCTB,

- IUTAHUPOBaHM rpaduka MepcoHaNa U MAPKETHHIOBBIX aKTUBHOCTEH.



TexHosorum:

Mogens paccMaTpuBaeT 3arpy3Ky Kak HENpPEpHIBHYIO BEJIMYMHY, MEHSIOUIYIOCS BO
BpPEMEHH, a He Kak Ha0op To4eK. BiusHue morojpl, EH M OT3bIBOB BXOJAUT B YPaBHEHHE Kak
BHEIIHWE yHOpaBisiiomue (QyHKIUW. 3ama3gplBaHUe B PEAKUUU KIWEHTOB (Hampumep,
OpoHUpOBaHME 32 2 HEJEeNH 10 3ae3/1a) MOJCIHPYETCS Yepe3 YpaBHEHUs C 3ala3bIBaHueM. DTO
MO3BOJISIET YJIOBUTH HE TOJIBKO TPEH IbI, HO M BOJIHOBYIO IIPUPOJY CIpPOCa.

PesyJabrar:

ITporno3 3arpy3ku ¢ TO4HOCTBIO 10 90% (BMecTo 65% 10 CKONB3SIEMY CPEAHEMY).

CHuxeHne u30bITKa MPOAYKTOB U MPOCTOEB MEPCOHAIA B MEKCE30HBE.

B03M0OXHOCTB 3ammycKaTh IPOMOAKIIMH JI0 CTIajia, a He TOoCIIe.

Keiic 2. YnpasiieHne 3KOCHCTEMO#l «YMHOI0 arpo-KypopTa» 4epe3 MoOAeTHPOBaHUE
IOTOKOB PecypcoB

Omnucannue:

Komnanus 53KCIulyaTUpyeT 3aMKHYTBIA IIMKJI: CEJIbXO03YroJbsl IIOCTaBISAIOT €4y B
pecTopaHbl KypopTa, OpraHMYeCKHe OTXOJbl IepepadaThIBaroTCs B KOMIIOCT M Ouoras, a
O4YUIICHHBIC CTOKM — B ITIOJIMB. OILHaKO pu poOCTEC 3arpy3Ku UM 3aCyXC CUCTCMaA BBIXOJUT H3
paBHOBECHS: HE XBAaTaeT y100pEHUH, MajaeT ypoxKail, pacTyT 3aKylKH U3BHE.

Mean:

COBH&TL CANHYIO JTUHAMUYCCKYIO MOJICJIb, OIMUCHIBAIOLIYIO B3AUMOCBA3aHHYIO 3BOJIFOITUIO
KIIFOYCBBIX ICPECMCHHBIX !

- 00BEM CBEXHX MPOIYKTOB,

- YpPOBEHb OPTaHMYECKHX OTXOJIOB,
- MPOU3BOJCTBO OHOrasa,

- IUIOJOPOJUE MOYBHI,

- 3HepromoTrpebIIeHHe.

TexHnonornu:

Kaxplif KOMIOHEHT cucTeMbl (104Ba, OMOra3oBasi yCTaHOBKA, PECTOPAH) OMHCHIBACTCS
CBOUM ypaBHEHHEM, a CBS3M MEX/1y HUMH — Yepe3 oOMeHHbIe MoTOoKH. Harpumep, ckopocTh pocta
ypOKasi 3aBUCUT OT TEKYIIETO YpPOBHS IJIOJOPOJHUsS, KOTOPBIM, B CBOK OYEPENb, 3aBUCUT OT
CKOpPOCTH TOCTyIUIeHUsI KommocTa. [lomyuaercs cucrema CBsi3aHHBIX AH(QepeHInanbHbIX
YPaBHEHHUH, OTpaxkamolllas HENPEPbIBHYIO LUPKYJISALUUIO pecypcoB. Monenb 103BOJISET
CHUMYJIUPOBATh MOCJEJICTBHS PEUICHUI: «uTO OyIeT, eciau YBEIHYUTh 3arpy3ky Ha 20%?» win
«KaK TIOBJIMSET IByXHEAETIbHAS 3acyXa?»

Pesyabrar:

CHuXeHue BHEITHHUX 3aKyNoK yaoopenuit u suepruu Ha 40%.

IToBpIlIEHNE YCTOWYMBOCTH K KIIMMAaTUYECKUM U PHIHOYHBIM ILIOKaM.

B03M0HOCTh MacIITaOMpPOBATh MOJIEINIb HA HOBBIE OOBEKTHI 0€3 «IIPOOBI U OIITHO0KY.

Keiic 3. IIporno3upoBaHue J0JTr0CPOYHOI 10X0JHOCTH MHBECTHIIMOHHOTO MOPT(eas
€ Y46TOM IMHAMHMYECKOH B3aMMO3aBUCHUMOCTH aKTHBOB

Onucanme:

KOMHaHI/ISI I/IHBGCTI/IpyeT OI[HOBpeMeHHO B )KI/IJIyIO HCABMXKUMOCTD, anOXOHI[I/IHFI/I 158
TOCTUHHUYHBIC KOMIIJICKCHI. 9TI/I HaHpaBHeHI/ISI HEC I/IBO.HI/IpOBaHBIZ HaHpI/IMep, pOCT IICH Ha 3€MIJIIO
ITIOBBIIIACT CTOUMOCTH anoaKTI/IBOB, HO MOXET CHHU3HUTH peHTaGGHBHOCTB JCBCJIOIIMCHTA. HpI/I
9TOM JOXOOHOCTH KaXA0T'0 aKTHBa MCHICTCSA HCHpepLIBHO nu HGHHHefIHO 104 BIIMAHUCM
MAaKpPO3KOHOMHUKH, CIIPOCA U BHYTPEHHUX PELICHUM.

Mean:



Pa3pabortaTe MOJenb, KOTOpasi ONMUCHIBAET COBMECTHYIO AMHAMHUKY KalMTaua Mo BCEM
HaIpaBJICHUSM M IIOMOTaeT NPUHMMATh DPEIIEHUS O IepepaclperecHu HWHBECTULUN s
MaKCHUMHU3ALMH JOJITOCPOYHON JOXOJHOCTH IIPU OTPAaHUYEHUHN Ha PUCK.

TexHosornu:

Kaxxnoe HampaBieHne MOAENUpPYETCs KaK JUHAMMUYECKas CHCTEMa, I'Jieé CKOPOCTh pocTa
Kanurasia 3aBUCUT OT TEKYILIEr0 COCTOSHUS CaMOI'0 aKTHBA U COCTOSIHUSI APYTUX aKTUBOB (Uepes
KO3 PHUIHUEHTH B3aUMOBIUSHU). ITO MO3BOJISICT YUUTHIBATh CUHEPTHIO (HApUMep, NpUObLIH ¢
¢bepMbl puHAHCHPYET CTPOUKY) U KOHKYPEHIIMIO 33 pecypchl. MoJienp peraeTcst YuciIeHHo, U Ha
€€ OCHOBE CTPOSTCS TPACKTOPUHU Pa3BUTHUS OPT(HES MPH pa3HbIX CTPATETUAX YIIPABICHUSI.

Pesyabrar:

Poct cpenneronoBoit moxomnoctu noptdens Ha 10-12% 3a cuér oONTUMAIBLHOTO
nepepacipeIeeHUs.

CHuxeHue BOJNATHIBHOCTH Onarojaps y4u€ry Oy(depHBIX CBOMCTB OJHUX AaKTHBOB IS
IPYTHX.

O60ocHOBaHHBIE PEKOMEHIAIUH JJIs1 UHBECTUIIMOHHOTO KOMHUTETA: «B TEKYIIEM IIHKIIE
¢dokyc Ha arpo, uepe3 18 mecs1eB — Ha 1€BEJTONMEHT.

7. MaTtepuaibHO-TEXHUYECKOe o0ecredeHne Mo JUCHUIInHEe (MOAYJII0)

Ilepeyenb HHGPOPMALMOHHO-KOMMYHMKALMOHHBIX TEXHOJIOT UM

1. OnexrpoHHas noura mail.ru, yandex.ru
2. Yandex Browser
3. Cuctema yrpasnenust ooyuenuem Moodle — ciaya pabot

IlepeyeHb JHIEH3HOHHOTO W CBOOOJHO PACIPOCTPAHSIEMOT0 MPOrPAMMHOIO
o0ecneyeHust
1. OpenOffice

2. GIT
3. Yandex Browser
4. Mozilla Firefox
5. Google Chrome
6. Python + Jupyter + Google Colab
7. SymPy/SageMath
8. Octave (anaior MATLAB)
Ne Bax paor HaumeHnoBanue yueOHOM ayTMTOpUH, €€ OCHAIIEHHOCTh
000pYy/IOBaHUEM M TEXHUYECKUMU CPEICTBAMH 00yUEHUS
1. JlekOHHBIE 3aHATUS | AyAUTOpHS, YKOMIUIEKTOBaHHAS CTeUAIN3UPOBAHHON
MeOeTIbI0 U TEXHUUYECKUMHU CPEICTBAMH 00yUEHUs
2. JlaGopaTopHble 3aHATUS | AyAUTOPUS, YKOMIUIEKTOBAaHHAS CTeUAIN3UPOBAHHON
MeOenbl0 M TEXHHUYECKUMH  CpeICTBaAaMHM  OOydYeHHS,
KOMIIBIOTEPaMH, IPOSKTOPOM, TPOrPaMMHBIM 00ecrieueHuEeM
3. [TpakTuyeckue 3aHATHS | AyTUTOpHS, YKOMIUIEKTOBaHHAS CTeUAIN3UPOBAHHON
MeOeIIbI0 U TEXHUYECKUMU CPEICTBAMH 00y4eHUs
4. I'pynmnoseie Aypauropusl, YKOMIUIEKTOBAHHAas CIelUaIu3UPOBAHHOMN
(MHIUBHLy aTIbHBIC) MeOenbl0 M TEXHHUYECKUMH  CpeICTBAaMHM  OOydYeHHS,
KOHCYJIbTAITHH KOMIIBIOTEPaMH, IPOTPAMMHBIM 00€CTIeYCHHEM
5. Texymuii ~ KOHTposb, | Aynuropus, YKOMIUIEKTOBAHHAs CIeLUaIU3UPOBAHHOMN
MIPOMEKYTOUHAs MeOenbl0 M TEXHHUYECKUMH  CpeICTBAaMM  OOy4YeHHS,
aTTecTanus KOMIIBIOTEPaMH, IPOrPAMMHBIM 00€CTIeYCHHEM
6. CaMocTosTenbHast Kabuner s camMocTosTeNnbHON pabOThl, OCHAIIEHHBIH
pabora KOMIIBIOTEPHON TEXHHKOW C BO3MOXKHOCTBIO IMOJKIIOYECHHUS K
cetu «MHTEepHET», IpOrpaMMONl DKPAaHHOIO YBEIUYECHHS H




00ECIIEYEeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCUTETA.

ITpumeuanue: Konkperusanus ayautopuil u ux ocHaienue onpeaensercss OIIOIL

Jns  camocTosATeNbHOM — pa®OThl  OOYyYalomUXCs  MPEAYCMOTPEHBI  IOMEIICHHS,
YKOMITJICKTOBAaHHBIE CIICIMATU3UPOBAHHON MeOEIbI0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOKHOCTBIO MOJKIIIOUEHHUSI K ceTu «MHTepHeT» U oOecrieueHHeM JIOCTYyNa B AJIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO CPEely YHUBEPCHUTETA.

HanmMenoBanune roMemenni s OcCHaIIEHHOCTh TOMEIIEHHUH JUTs [epeuens MUIIEH3NOHHOTO
CaMOCTOSTEIILHOM PabOThI CaMOCTOSITENILHOM PaboThI MIPOTrPaMMHOTO 00eCIeYCHUS
oOyyarommxcst oOyyarommxcst
[Momemienne i camocTosATeNbHON | Mebenb: yueOHast mebenb Onepanmonnas cuctema Windows
pabots! oOyqatomuxcs (uutanbHbiii | Kommutekt — cnenmanusuposansaoit | 10/11, maker Microsoft Office
3a1 Hay4uHoilt OnOnmoTexm) MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O0opynoBaHue: KOMITBIOTEpHAs
TEXHUKa C TMOJKIIOYEHHEM K
MH(OpPMaINOHHO-
KOMMYHHUKAIIMOHHOH cetn

«HTepHeT» W JOCTYIOM B
9NIEKTPOHHYI  HH()OPMAHOHHO-
00pa3oBaTeNbHY0 cpeny
o0pa3oBaTeNibHOW  OpraHH3allvy,
BeO-KaMephl, KOMMYHHKAI[HOHHOC
obopynoBaHre, 0OeCTICUMBAFOIIECE
JOCTyl K  CeTH  HWHTEpPHET
(mpoBoHOE COCAMHEHNE u
OecrpoBOHOE  COCIMHEHHE IO
texHonorun Wi-Fi)

[Momemenne i camocTosATeNbHOM | Mebenb: yueOHas mebemb Onepanmonnas cuctema Windows
paboTh! 00yYAIOIIIXCS Kommexkr  crnenmanmsuposannoit | 10/11, maker Microsoft Office
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O0opynoBaHue: KOMITBIOTEpHAs
TEXHUKa C TMOJKIIOYEHHEM K
MH()OPMaMOHHO-
KOMMYHHUKAIIMOHHOH cetn

«HTepHeT» W JOCTYIOM B
9NIEKTPOHHYI  HH()OPMAIHOHHO-
00pa3oBaTeNbHYO cpeny
o0pa3oBaTeNbHOW  OpraHH3allvy,
BeO-KaMephl, KOMMYHHKAI[HOHHOC
obopynoBaHre, 0OeCTICUMBArOIIEE
JOCTyl K  CeTH  HWHTCpPHET
(mpoBogHOE COCANHEHNE u
OecrpoBOHOE ~ COCIMHEHHE IO
texHoiorun Wi-Fi)




