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|. AHHoTanMa

1. Hesb u 3aaa4u IUCHUTIMHBI
[lenbto OCBOEHMS JUCLMIUIMHBI SBISIETCS: MOATOTOBKA CTYAECHTOB K pa3paboTKe U
peanuzanrd Ha OBM BBIYMCIMTEIBHBIX aJTOPUTMOB PEIICHUS MATEMAaTHYECKUX
3a/1a4, BO3HUKAKOLIMX B IPOLECCE MO3HAHUS M HCIIOJIb30BAHUS B IPAKTUYECKON
NEATEIbHOCTH 3aKOHOB PEAJBHOIO MHpa IIOCPEICTBOM MaTEMaTUYECKOIO
MOJEIINPOBAHUS.
3agayamMy OCBOEHUSI AMCLMILIMHBI SBIISTFOTCS:
- NpUOOpETEeHHE CTYJEHTaMU 3HAaHWU OCHOBHBIX IOHSTHI, METOJOB W AJTOPUTMOB
BBIYMCIIMTEIIEHOM MAaTEMATHKH.
- MPUOOpETEHHE CTYJCHTAMH HABBHIKOB PEIICHHUS THIIOBBIX 3a7a4 BBIYHCIUTEILHON
MaTeMaTUKH, HABBIKOB pa3pabOTKU U TECTUPOBAHMS MPOTPAMMHOIO OO0ECHEUeHHUS IS
PELLECHNS 3TUX 3a1a4.

2. Mecto mucuuimuinibl B cTpykrype OOII

HNucuuminHa ~ «YWClIeHHblE  METOIB»  OTHOCHUTCS K pa3feny
«MareMaTtnueckuii» o0s3aTeabHON YacTH Oj0Ka «JluciurauHby. s u3ydeHus
ATOM JUCIUIUIMHBI HEOOXOIWMBI 0a30BbIe 3HAHHWA, TOJYUYCHHBIE B pe3yibTaTe
U3YYeHUSI KypCOB MAaTeMaTHYeCKOro aHaiu3a, anreOppl U TIeOMETPUH,
mudpepeHnanbHbIX YpaBHEHUH, HaBBIKM Pa3paOO0TKU aJITOPUTMOB M MPOTPAMM.
OcBoeHME JTaHHOW AUCHUILIMHBI HEOOXOIUMO MJid u3yuyeHusl Kkypca «HucleHHbIe
METOJbl pEeIICHUs] 3aJady MaTeMaTU4eCKou (U3UKW», AUCHUILIMH Tpodus
MOATOTOBKM U OJIEKTUBHBIX JUCHUIUIMH 10 mnpoduwiro "MaremaTudyeckoe
MoO/ieIMpoBaHue", 1151 OATOTOBKHU BBITYCKHOM paO0Thl OakaaBpa JUisl CTYJE€HTOB,
oOyyaromuxcs 1o npoduito "MaTtemaThuueckoe MoieIupoBanue.

3. 00beM AUCHMILIMHBI: 6 3aYCTHBIX €IUHMI, 216 akageMHYSCKHX dYaca, B
TOM 4HCJIe:

KOHTAKTHAsI ayJIUTOPHAsi PpadoTa: Jiekiun 62 yaca, B T.4. TMpaKTUUECKas
MOATOTOBKA 5 4acoB, MpakTUYecKue 3aHsaTust 31 yac, B T.4. MPaKTUYECcKasi MOJroToBKa 4
yaca,

KOHTAKTHAsI BHeAayJIMTOpPHAasi padoTa: KOHTPOJb CAMOCTOSITENHLHON padOThI

10 , B TtoMm umucne PT'P - 10;
camocrositeibHas padora: 113 yacos, B TOM 4ncIiie KOHTPOJb 32 yaca.

4. Tlnanupyemble pe3yJibTAThl 00y4eHMs IO JUCHUILUINHE, COOTHECEHHbIE C
IVIAHMPYEMBIMHU Pe3yJIbTaTaMH 0CBOCHHUs1 00pa30BaTE/ILHOU MPOrPaAMMBI

[Tnanupyembie pesynbTatel | [Inanupyemple  pesynbTaThl  OOy4YeHHS TIO
OCBOEHUS 00pa3oBaTeIbHON | AUCIUTLIIMHE

IPOrpaMMbI (bopmupyembie

KOMITETEHIINH)

OIIK-2 Cnoco6en ucnojan3oBath | OIIK-2.1 3HaeT CYILLIECTBYIOILLIHE

MaTEMAaTHYCCKHC METOAbI H | IpOrpaMMHpPOBaHUA

U aJanTHpPOBaTh CYIICCTBYHOIIHUE | MATCMATHYCCKUC MECTOObI nu CHCTCMBI

cuctreMbl  mporpammupoBanms | OIIK-2.2  Hcnons3yer  cymiecTByroniue
AJIs1 pa3spadoTKH M peaju3alMu | MATEMAaTUYECKUE  METONBl M CHUCTEMBI




aJIrOPUTMOB
NPUKJIATHBIX 33124

penieHust

NpOrpaMMUpPOBAHMS  JUIsl  pa3pabOTKu U
peanuzauuu IrOPUTMOB penieHus
MPUKIAAHBIX 33124

OIIK-2.3 Pa3zpabarbiBaeT u  peauzyer
aITOPUTMBbI penieHus 3as1a4y

npodecCuOoHaNbHOMN AESTEIBHOCTA Ha OCHOBE
TEOPETUYECKUX 3HAHUUN

OIIK-5

KOMIIBIOTECPHBLIC

NPUMEHCHUA.

Cnoco0en

pa:;paﬁaTMBaTL AJITr'OPpUTMBI H

NpOrpamMmbl,

NMPUTOAHBIC TJIA IPAKTHYECKOI0

OIIK-5.1 JlemoHCTpUpyeT 3HAHUSI OCHOBHBIX

MOJOKEHU Y KOHUENIMA B  00sacTu
MpOrpaMMHUPOBAHUSL.

OIIK-5.2 3Haer apXWUTEKTypy  S3bIKOB
pOrpaMMUPOBAHMUS.

OIIK-5.3 CocTaBusieT MpOrpaMMmBbl.

OIIK-5.4 Cozpnaer uH(pOpMaIMOHHbBIE
pecypchl rJI00JTBHBIX ceTen,
00pa3oBaTeIbLHOTO KOHTEHTA, CpEICTB

TCCTUPOBAHUA CUCTCM.

5. ®opMa MPOMeEKYTOYHOM aTTeCTALMM U ceMecTpP MPOX0KIeHusI 3a4eT (5 cemectp),

PI'P u sx3amen (6 cemectp).
6. SI3bIK MpenoIaBaHusl PYCCKUil.

Il. Conep:xkanue THCHMILINHBI, CTPYKTYPHUPOBAHHOE M0 TeMaM (pa3jiejiamM) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJHMYECTBA AKaJeMHYECKMX 4YacOB M BHJIOB

Y4eOHbIX 3aHATHI

VYuebnas nporpamma — | Becero | Konrtakthas pa6ora (dac.) CamocTos
HaMMEHOBaHHE (gac.) | Jlekuuu IIpaxktrueck | KonTpon | TeabHas
pa3ziesioB U TeM ue 3aHATUA | b pabota, B
CaMOCTO | TOM YHUCIIE
Bc |B Bcer | B arensHo | KoHTpOIb
er |[T4. |o T4, | A paborsl | (dac.)
0 | mpak pak (B TOM
THYE THye | 1MCIC
cKasl ckas | PI'P)
noAr noAr
OTOB OTOB
Ka Ka
Teopust norpemHoctert | 18 4 |1 2 1 2 10
WNurepnionvpoBanue u
NpUOIIKEHNE 22 8 |1 4 1 2 8
byHKUM.




YHucnenHoe
muddepenipoanve u | 20
UHTErPUPOBAHHE.

[Ipsimbie METOBI
pelIeHus CUCTEM
JIMHEUHBIX 18
aIreOpandecKux
YpaBHEHUI

NrepanoHHbIE METOBI
pelieHus cuctem | 30
JIMHEWHBIX YPABHEHUI

Metonpl  OTHICKaHHUS
pelIeHuit HEeTMHEUHBIX | 25
YpaBHEHUI U CUCTEM

Metonasl pelieHus
poOJIEMBI 18
COOCTBEHHBIX 3HAYECHUN

WuTepnonvpoBanue
npuomwkenne QyHkmmi | 13
(MpoJI0IKEeHUE)

YucieHHbIe METO/IBI
peeHus 3amaun Komm
TSt OOBIKHOBEHHBIX | 22
b bepeHITIATEHBIX
YpaBHEHUI U CUCTEM

YucneHanle METO/IbI
peleHus KPaeBbIX
3a1a4 IS

30
OOBIKHOBEHHBIX
T pepeHInaTEHBIX
YPaBHECHUM.

NTOI'O 21

6 62 |5

31

4 10 113

I11. O6pa3oBaresibHbIE TEXHOJIOTHHI

Yyebnas mnporpamMmma —
HAaUMEHOBAaHHE Pa3JelIOB
U TeM (8 cmpozom
coomeemcmauu c
paszoenom || PI1]])

Bun 3anaTus

O06pazoBatebHbIE TEXHOJIOTHH

Teopus norpenrHocTen

Jlekmumu,
MIPAKTUYECKHUE
3aHATHUSA

1. Uznoxenue
TEOPETUYECKOTO
Marepuasa

2. Pemrenne 3agau




HNureprionmpoBanue u | Jlekuuu, 1. Uznoxenue
npuOIbKEeHHE PYHKIMA. | TPaKTUYECKUe TEOPETUYECKOTO
3aHATHUS Marepuala
2. Pemenune 3amau
3. Pazpabotka  mporpamm
i1 OBM
YucneHnnoe Jlexmun, 1. V3noxeHue
muddepeHupoBaHre | | IPAKTHYECKUE TEOPETHUYECKOTO
WMHTETPUPOBAHUE. 3aHATUA Marepuaia
2. Pemenue 3amau
3. Pa3pabotka  mporpamm
i1 OBM
[Ipsimbie MeToapbI peteHus | Jlekuuu, 1. Usnoxenue
CUCTEM JUHEWHBIX | MPAKTUYECKUE TEOPETUYECKOTO
anreOpanyecKux 3aHATUA Marepuala
YpaBHEHU U 2. Perenne 3agau
3. Pazpabotka  mporpamm
s OBM
Urepatmonnsie  meropsl | Jlekuuu, 1. UznoxeHue
peleHus CUCTEM | IPAKTUUECKHUE TEOPETUUYECKOTO
JIMHEWHBIX YPAaBHEHUN 3aHATUA Marepuaia
2. Pemrenne 3amau
3. Pazpabotka  mporpamm
w1 OBM
Metonabl OTbhICKaHus | JIekiuu, 1. Uznoxenue
pELIeHUI HEJIMHEUHBIX | TPAKTUYECKUE TEOPETUYECKOTO
YPaBHEHUI U CUCTEM 3aHATUA Marepuala
2. Pemrenne 3amqau
3. Pazpabotka  mporpamm
s OBM
MeTtozp! pewenus | Jlekuun, 1. Uznoxenue
npoOJsieMbl  COOCTBEHHBIX | TPAKTUUECKHUE TEOPETUYECKOTO
3HAYEHUI 3aHATHUS Marepuana
2. Pemrenne 3agau
3. Pazpabotka  mporpamm
i1 OBM
HNurepnonrpoBanue u | Jlekuun, 1. Uznoxenue
npuOMbKeHne  (PYHKIHIA | TPAKTUIECKUE TEOPETUYECKOTO
(mposomKeHue) 3aHATUS Marepuaia
2. Pemenune 3amau
3. Pazpabotka  mporpamm

g OBM




YucneHHnle MeTonn! | JIekuuu, 1. Usnoxenue

pemrenust 3amaun  Komm | mpakTudeckue TEOPETUYECKOTO

JUTST OOBIKHOBCHHBIX | 3aHATHUS Marepuasa

b depeHITnaTbHBIX 2. Pemenune 3amau

YpaBHEHHUM U CHCTEM 3. Pazpabotka  mporpamm
i1 OBM

YucaeHHbIe MeToIbl | JIekiun, 1. V3noxeHue

pEIICHNsT KPAaeBbIX 3a/1a4 | IPAKTUICCKUC TEOPETUIECKOTO

JUTSI OOBIKHOBCHHBIX | 3aHITUS MaTepuaia

i depeHInaTbHBIX 2. Pemenue 3amau

YpaBHEHUM. 3. Pa3pabotka  mporpamm
i1 OBM

[IpenonaBanrie y4eOHON JTUCHUIUIMHBI CTPOUTCS HA COUYETAHUMU JICKIUH,
MPAKTUYECKUX 3aHITHH M CaMOCTOSATEIbHOM pabOThl CTYAEHTOB, BKJIHOYAIOIIEH
paszpabotky mporpamm st 9BM (pacuetHo-rpaduyeckyio padoty). B mpoiiecce
OCBOCHMSI TUCIIUTUIMHBI UCTIOJIb3YIOTCS CIEAYIOIINE 00pa30BaTeIbHbIE TEXHOJIOTHUH,
CcrocoObl U METOJbI  (POPMHUPOBAHUST KOMIICTEHIWA: TPagUIMOHHBIE JICKIUH,
MPAKTUYECKUE 3aHATUS B JIMAIOTOBOM pexuMe. JUCIUIIMHA MpeaycMaTpuBaeT
BBINIOJIHEHHE KOHTPOJIBHBIX padoT, cOOECEI0BAHNE 110 TEOPETUUECKUM BOIIPOCAM.

IV. Onenounsie  Martepuajbl il  NpPOBeJeHHs]  TeKylled u
NMPOMEKYTOUHOM aTTecTalNu

OIIK-2  CnocobeHn  uWCMonb30BaTh W aAalTHUPOBATh  CYIIECTBYIOIIHE
MaTEMaTUYECKUEe METOJbl M CHUCTEMbl MPOTPAMMHUPOBAHHS I Pa3padOTKU U
peanu3aly aJropuTMOB PELICHUS MPUKIAAHBIX 3aa4

OIIK-2.1 3nHaer CylIecTBYIOUIME MAaTEeMaTUYECKUE METOAbl W  CUCTEMBI
IpOrpaMMHUPOBaHUS

OIIK-5 CrnocobeHn pa3pabarblBaTh aJrOPUTMbl U KOMIIBIOTEPHBIE MPOrPAMMBI,
NPUTOAHBIE JIsl MPAKTUYECKOTO MPUMEHEHHUS.

1. Onpenenuth NOHATHE UHTEPIIOJALINY.

Cnoco0 npoBeeHUs! — YCTHBIM.

Kpurepun ouennBanums:
Omnpenenenue AaHO MPaBUIILHO U MOJHO — 3 Oaia.
Omnpenenenne JaHO ¢ HE3HAYUTEITFHBIMH TOTPEIITHOCTAMHU — 2 Oajuia.
Omnpenenenre JaHO ¢ CYIMIECTBEHHBIMH HETOYHOCTIMH — | Oas.
Omnpenencaue He 1aHo — 0 OaIIOB.

2. Jloxa3zaTh T€OpEMY O CXOJUMOCTH METOa XOP/I.
3. JlokazaTh TEOpeMy O CXOAMMOCTH METOJIa MTEPALHMH JJIT CHCTEM JTMHEHHBIX
anredpanyeckux ypaBHEHUH.

Cnoco0 mpoBeieHUs — YCTHBIM.



Kpurepun onenuBanus:
Teopema okazaHa IpaBUIBHO U MOJIHO — 3 Oaia.
Teopema okazaHa ¢ HE3HAUUTEIbHBIMU MOTPEIHOCTAMHU — 2 Oaliia.
Teopema 1okazaHa ¢ CyIIECTBEHHBIMU HETOYHOCTSIMU — 1 Oasul.
Teopema He nokazaHa — 0 6ayoB.

OIIK-2.2 Hcnonb3yeT CyIIECTBYIOIIUE MATEMAaTUYECKUE METOJAbl U CHCTEMBI
IpPOrpaMMHUPOBAaHUSA 71 pa3pabOTKM W peanu3aliil aJIrOPUTMOB PELICHUS
NPUKIATHBIX 3a7a4

OIIK-5 CnocobeH pa3pabarblBaTh aarOpUTMbl U KOMIIBIOTEPHBIE MPOrPAMMBI,
MPUTOJTHBIE JIJISI PAKTUYECKOTO TPUMEHEHHS.

1. Pa3zpaborarh aJropuT™ H TPOrpaMMmy [JIsi NPUOIMKEHHOTO BBIYHCICHUS
uHTerpana no gpopmyne Cumicona.
2. PazpaboTaTh ajdroput™M W TPOTpaMMy JUIS PEIICHUS CHUCTEMbI JIMHEWHBIX
anredpanuecknux ypaBHEeHUN MeToaoM [aycca ¢ BHIOOPOM TIJIaBHOTO DJIEMEHTA T10
CTOJIOITY.
Cnioco6 npoBeeHUs — MUCbMEHHBIH.
Kputepuu orieHUBaHHUS
Anroput™M ® TporpamMma pa3pabOTaHbl TMPABWIBHO W IPOrpaMma
MOJTHOCTBIO PEIIaeT MOCTAaBICHHYIO 3a/1ady — 3 Oarna.
AnropuT™M ® TporpamMma pa3pa0OTaHBl ¢ HE3HAYUTEIHHBIMH
MOTPEIIHOCTAMHU — 2 Oaia.
AnropuTM W TporpamMma  pa3pabOTaHBl C  CYIIECTBCHHBIMH
HETOYHOCTSIMU — 1 Oas.
AJnroputM ¥ nporpamma He pazpadoransl — () 0asioB.

OIIK-2.3  Pa3pabaTeiBaeT W  peaqu3yeT aJITOPUTMBbI  pEIICHHUS  3a]a4y
poecCHOHANBEHOM IEeSITEIbHOCTH HAa OCHOBE TEOPETUYECKUX 3HAHUM

OIIK-5 Crnocoben pa3pabaTbiBaTh aqrOPUTMBI U KOMITBIOTEPHBIE MPOTPAMMBI,
MPUTOHBIC SISl MPAKTUYECKOTO MPUMEHEHHUS.

1. Pa3zpabotats anroputm pemeHus 3amaun Komm s auddepeHuaibHoro
ypaBHeHusi MetoaoM Pynre-Kyrtel. Pazpaborate mnporpammy mns 2OBM,
peaNM3yIoUIyI0 3TOT aNrOPUTM. BBIMONHUTH pacyeThl C HMCHOJIb30BAHUEM 3TOU
POrpaMMbl, BBINOJHUTh TECTUPOBAHUE IIOCPEACTBOM CpPABHEHUS C TOYHBIM
aHAIUTHYECKUM penieHreM 3aaaun Komm. OLEHUTh NOTPEelIHOCTh PEIICHHS 0
npasuiny Pynre.

2. PazpaboraTh aiaropuTM HaxoxAeHUS (YHKIMH HAWIYYIIEro MNpUOIMKEHUS
METOJIOM HauWMEHBIIUX KBaApaTtoB. Paspaborare mporpammy mis OBM,
peaNM3yOUIy0 3TOT aJrOPUTM. BBITONHHUTH pacyeThl C HMCHOJIB30BAHMEM 3TOU
IIPOrPaMMBI, BBIITOJIHUTH TECTUPOBAHUE.

Cnioco0 mpoBeieHHs] — MUChbMEHHBIH.
Kpurepun ouenuBanus:



OTnaznka ¥ TECTUPOBAHKE MTPOTPAMMBbI BBITTOJIHEHBI TPABUIILHO — 3 Oasa.

Otnanmka W TECTUPOBAHME MPOTPAMMBI BBINOJHEHBI C HE3HAYUTEIbHBIMU
MOTPENIHOCTAMHU — 2 ajia.

Otnanmka W TECTHPOBAHHWE TMPOrPAMMbl BBIMOJIHEHBI C  CYIIECTBEHHBIMH
HETOYHOCTSIMHU — | Ga.

OTnazika ¥ TECTUPOBAHUE IPOrPAMMBI HE BBITIOJIHEHBI — ) 6AJIJIOB.

V. quﬁHO-MeToz[nqecxoe H l/IH(l)OpMaIII/IOHHOG odecreyeHue JAUCIHUITI/INHBI

OcHoBHas JuTeparypa:

1. IlleBuenko, A. C. Uucnennsie MeToabl: yueoHOe mocoome / A. C. [lleBuenko. —
MockBa: UH®PA-M, 2022. — 381 ¢. — (Bricuiee oOpa3zoBanue: bakanaBpuar). —
DOI 10.12737/996207. - ISBN 978-5-16-014605-8. - TekcT: anekrponnsbiid. - URL:
https://znanium.com/catalog/product/996207

2. Hemunosuy, b. I1. OCHOBBI BRIYHCIUTEILHON MaTeMaTHKU: yueOHOe mocooue /
b. I1. Aemunosuu, . A. Mapon. — 8-e usn., crep. — Cankr-IlerepOypr: Jlausb,
2022. — 672 c¢. — ISBN 978-5-8114-0695-1. — Texct : snextpoHHbi // JlaHb:
3NIEKTPOHHO-O0nOmoTeyHas cuctema. — URL: https://e.lanbook.com/book/210674
3.0peuikoBa M.H. YuciieHHbIE METOABL: TEOPHS U AJITOPUTMBL: YdeOHOE mocoodue /
M.H. OpemikoBa. - Apxanrenbck: CADY, 2015. - 120 c.: cxem., Tabia. - bubnuorp.
B kH. - ISBN 978-5-261-01040-1; [Dnekrponnsrii pecypc]. — Pexxum moctyma:
http://biblioclub.ru/index.php?page=book&id=436397

JlomosiHUTEILHAS JIUTEpaTypa:

1. HoBukoB, A. 1. YuciaeHHble METObI IMHEHHOM anreOpsl: yueOHOe TTocodue / A.
N. HoBukoB. — Ps3anb: PTPTY, 2021. — 50 ¢. — Texkcr: anexkTponHsliii // Jlans:
SIIEKTpOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/168043

2.®anneeB J1.K., ®anneea B.H. Brrunucnurenbuble METOIbI JTMHEHHON anreOphbl.
CII6: Jlanb, 2009. — 733 c¢. — [OnekTpoHHBIM pecypc]. - Pexum goctymna:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=400

2. IIporpammHuoe obecrieueHue

KomnbrotepHblil ki1ace (pakyabTeTa NPUKJIATHOW MATEMATUKHA U KHOCPHETUKH
Ne 40
(170002, TBepckast 00.1., r.TBeps, CanoBblii mepeysiok, 1.35)

Adobe Acrobat Reader DC - Russian | 6ecrniiatHO

Apache Tomcat 8.0.27 OecruiaTHo
['ocynapCTBEHHBII KOHTPAaKT Ha ITOCTABKY
Cadence SPB/OrCAD 16.6 JIMIIEH3UOHHBIX MPOTPAMMHBIX  MPOIYKTOB

103 - I'K/09 ot 15.06.2009



https://znanium.com/catalog/product/996207
https://e.lanbook.com/book/210674
http://biblioclub.ru/index.php?page=book&id=436397
https://e.lanbook.com/book/168043
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=400

A

GlassFish Server Open Source Edition

411 OecCILIaTHO
Google Chrome OecriaTHO
Java SE Development Kit 8 Update 45 Secratio
(64-bit)

JetBrains  PyCharm  Community e CIIATHO
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecIIaTHO

Kaspersky Endpoint Security 10 mas
Windows

AKT Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt npenoctasienus npas MC00000027 ot

bit)

16.09.2011

Akt npepocraBnenusa npas Ne Us000311 ot
MATLAB R2012b 25 09.2012
MHorodyHKIIMOHAbHBII
penaktop ONLYOFFICE GecrninatHoe | 6ecruiatHo
110
OC Linux Ubuntu 6ecriataoe 10 OecCIUIaTHO
MiKTeX 2.9 OecIuIaTHO
MSXML 4.0 SP2 Parser and SDK OecrIaTHO
NetBeans IDE 8.0.2 OecraaTHO
NetBeans IDE 8.2 OecIIaTHO
Notepad++ OecraTHO
Oracle VM VirtualBox 5.0.2 OecCIUIaTHO

- noroBop Nel3918/M41 ot 24.09.2009 ¢ 3A0

Origin 8.1 52 «CodrJlaiin Tpeiin»
Python 3.1 pygame-1.9.1 OecrIaTHO
Python 3.4 numpy-1.9.2 OecrIaTHO
Python 3.4.3 OecraTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecruiatHO
WCF RIA Services V1.0 SP2 OecriaTHO
WinDjView 2.1 OecriaTHO
R Studio OecriaTHO
Anaconda3 2019.07 (Python 3.7.3 64-

OecriaTHO

CoBpemenHbie mpodeccrHoHaTbHBIE 0a3bl TAaHHBIX ¥ WH(POPMAIMOHHBIC CIIPABOYHBIC

CUCTCMBI

IBC «ZNANIUM.COM» www.znanium.com;

9BC «YHuBepcuTeTCKAas OM0anoTeKa oHaaiin» https://biblioclub.ru/;

IBC «JIauw» http://e.lanbook.com.



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

4. TlepeueHbp pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON cetu «MHTepHeT»,

HEOOXOIMMBIX UIS1 OCBOCHHS IUCLIAILUINHEI

o Caift moaziepKK1 y4eOHOro0 Ipoliecca o Aucuuiutiae: http://prog.tversu.ru

* Bupryanbnas obpazoBarenbHas cpeaa TBI'Y (http:/moodle.tversu.ru)
» Hayunas 6ubnmuoreka TBI'Y (http://library.tversu.ru)
« Caiit TI'Y (http://university.tversu.ru)

1. DnexkTpoHHO-OMOIMOTEYHAs cucrema IPRbooks:

http://www.iprbookshop.ru

2. DNEeKTpOHHO-OMOIMOTEeUHasl cucTeMa « Y HUBEPCUTETCKast OubmmoTeKa

ONLINE» http://biblioclub.ru
3. Hayunas ombamorexa TBI'Y http://library.tversu.ru

VI. Mertoauyeckue Marepuajbl IJs OO0yYAIOIIUXCH 110 OCBOCHUIO

AUCIUILIHHDBI

Tembl pacueTHO-TpaduIeCKUX padoT

3amganue 1. Temwsr — «MuTepnonsuus», «YHuciaennoe auddepeHmpoBaHUEe U

HHTCTPUPOBAHUC)

1. KycouHo-IHHEWHAss HHTEPIIOJISILIHS.

2. NurepnionsaunonHas Gopmyna Jlarpanxa.

3. NutepnionsaunonHas ¢opmyna HpioToHa 1715 HEpaBHOOTCTOSIIHUX
3HAYEHUM apryMEHTa

4. Tlepas untepnosiuuoHHas Gopmyna HeloToHa 17151 paBHOOTCTOSIUX
3HAYEHUM apryMEHTa.

5. Bropas unrepnonsiiionnas opmyna HeroToHa 1151 paBHOOTCTOSIIIMX

3HAYEHHUU apTyMEHTA.

[TepBas unrepnonsiuuonnas gopmyna ["aycca.

Bropas untepnonsimonnas hopmyna ["aycca.

OOGpaTHass HUHTEPITOJISAIIHS.

9. Yucnennoe auddepeHIMpoBaHue.

10.YucnenHoe MHTETpUPOBAHKE 110 (HOPMYJIE MPSIMOYTOIBLHUKOB.

11.YucneHHoe MHTErPUPOBAHKE IO (POpMYJIE Tpaneluid.

12.Yucnennoe uHTETpUpOBaHKe 1Mo hopmyse CuMIicoHa.

13.YucnenHnoe uHTETpUpOBaHue 1Mo dhopmye 3/8.

14.YucnenHnoe unTerpupoBanue no ¢popmyie ['aycca.

15.YucnenHoe uHTErpupoBanue no popmysie Menepa.

0 N o

+ 2
16.Briunciienne WHTETpajoB BHUAA Iwe‘x f(x)dx mo 0000IIECHHOM
—00
dbopmyne INaycca.
+ .
17.BerunciieHre HWHTETpajoB BHA J.Oooe_xf(x)dx 1o 0000IeHHOMI

dopmyne ["aycca.


http://prog.tversu.ru/
http://university.tversu.ru/
http://www.iprbookshop.ru/
http://biblioclub.ru/
http://library.tversu.ru/

3amanue 2. Tema - «PemieHune cucTeM JHMHEMHBIX anreOpauvyecKux ypaBHEHHA

(TIpstMbIE METOIBI )».

1. PemeHne cuctembl JUHEHHBIX alreOpandyeckux ypaBHEHHUH MeronoM ['aycca c
BbIOOPOM TJIABHOT'O 3JIEMEHTA IO CTPOKE.

2. Pemenue cucteMbl JIMHEHHBIX alreOpandyeckux ypaBHeHH meronoM ['aycca c
BbIOOPOM TJIABHOT'O 3JIEMEHTA IO CTOJIONY.

3. Pemienue cucteMsl JIMHEHHBIX ainreOpandyeckux ypaBHeHH meronoM ['aycca c
BBIOOPOM T'JIaBHOT'O AJIEMEHTA 110 BCEW MaTpPULIE.

4. PemieHrie CUCTEMBI JIMHCWHBIX anreOpamdecKux ypaBHEHUH  METOIOM
KBaJpPaTHOTO KOPHSI.

5. Pemenne cucteMbl JMHEHHBIX anreOpandeckux YpaBHEHHM METOAOM
OpPTOTOHAJIM3ALIAH.

6. Pemenue cucteMbl TMHEHHBIX aNreOpanyecKux ypaBHEHU METOIOM MPOTOHKH.

7. Haxoxnenue onpeaenutens MerooM [aycca.

8. HaxoxnaeHue onpeaenuTesis METOIOM KBaJpaTHOTO KOPHSI.

9. HaxoxneHnue oOpaTHON MaTpullbl MeTo10M [ aycca.

10.HaxoxieHue o0paTHO MaTpHUIbl METOJIOM KBaJAPAaTHOTO KOPHSL.

3ananue 3. Tembl — «PemieHne cucrteM JIMHEHHBIX anreOpanyecKux ypaBHEHUUN
(uTepalOHHBIE METO/IbI)», «PelleHne HeJIMHEWHBIX anreOpanuecKux ypaBHEHUN U
CUCTEMY, «Pemenue npo0IeMbl COOCTBEHHBIX 3Ha4eHUN»,«CriianH-
UHTEpHoaupoBanuey, «llpudbnmxenue GyHKIHID.

1. PemeHue cucTeMBbl TMHEHHBIX anreOpandeckux ypaBHEHU MeTOA0M SKoOH.

2. Pemienne cucTeMbl TMHCHHBIX areOpandecKuX ypaBHEHUN METOIOM 3eHIers.

3. Pemenne cuctembl TUMHEHHBIX alreOpandecKuX ypaBHEHUH METOIOM MPOCTOM
UTEpaLUH.

4. PemieHrie cHCTeMBbl JIMHEHHBIX alreOpaMvyecKux ypaBHEHUH METOJ0M
MUHHUMAaJIbHBIX HEBA3OK.

5. Pemienne cucTeMbl JIMHEWHBIX — alreOpanyecKuX ypaBHEHHM  METOJ0M
CKOpEMIIIEro CIycKa.

6. Pemenue HenMHEMHOro aiaredpanyeckoro ypaBHEHHUS METOJOM IOJIOBUHHOTO
JEIEHUS.

7. PelieHne HEMMHEHHOrO ANredpPanyecKoro ypaBHEHUsI METOA0OM XOP/I.

8. PemieHne HeMMHEHHOTO ANTreOpPandecKOro YpaBHEHUS METOIOM KacaTelIbHBIX.

9. Pemennie HEIMHEWHOTO aNreOpanvIecKoro ypaBHEHUS METOIOM UTEPAIIHH.

10.Pemienne cucTeMbl HENMHEWHBIX anreOpandeckux YpaBHEHHA METOJOM
uTepauu.

11.Pemienne cucTteMbl HETUHEWHBIX aireOpanyeckux ypaBHEHUH METOJ0M
Hprorona.

12.HaxoxeHue HauOONbIIEr0 IO MOJAYII0 COOCTBEHHOTO 4YHCIa METOJOM
UTEpaLUH.

13.HaxoxxeHue HauOONBIIETO0 IO MOAYIIO COOCTBEHHOTO 4YHCIa METOJOM
BO3BEJICHNS MATPHILIBI B CTENIEHb.

14.HaxoxieHue BTOPOTo M0 MOYJII0 COOCTBEHHOTO YUCIIa METOJIOM A-Pa3HOCTH.



15.HaxoxxneHue BTOpPOro MO MOAYJIKD COOCTBEHHOTO YHCIa  METOJOM
UCYEPIBIBAHMS.

16.Pemnienne momHOW TPOOJIEMbI COOCTBEHHBIX YHCEN CHMMETPUYHON MAaTPHUIIBI
METOJIOM BpaIICHHIA.

17.1TocTpoeHune KyON4eCKOTro HHTEPIOJISIIMOHHOTO CIIIaifHa.

18.Hanmyuree cpeHEKBaAPATUIHOE TPUOIMKEHIE (PYHKIIUNA MHOTOUJICHAMH.

19.Hannyuiree CpeaHEKBaPATHIHOE pUOIMKEHUE byHKIIH
TPUTOHOMETPUUECKUMU QYHKIUSMHU.

3amanue 4. Tema — «HucneHHble METOIBI peleHus 3a1a4n Koy u KpaeBbIxX 3a1a4
JUTsE OOBIKHOBEHHBIX T PepeHInanbHbIX ypaBHEHUN U CHCTEMY.

1. Pemenue 3agauu Komu myist auddepennnaibsHOro ypaBHEHUs METOA0M Ditiepa.

2. Pemenne  3amaun  Komm g guddepeHIMANbHOTO  ypaBHEHHS
MOIM(PULIMPOBAHHBIM METOAOM Dijiepa.

3. Pemenue 3agaun Komm nist auddepenunanbHOro ypaBHeHust MeTooM PyHre-
KyTThI.

4. Pemenne  3amaun Komm g nuddepeHumanbHOro  ypaBHEHUS
HKCTPANOJIILIMOHHBIM METOIOM Aamca.

5. Pemenne  3amaum  Komm g  guddepeHIManbHOrO  ypaBHEHHS
MHTEPHOJSLUOHHBIM METOJOM Alamca.

6. Pemenwne 3agaun Ko muis cucrems! auddepeHnnanbHbIX ypaBHEHUH METOI0M
Dinepa.

7. Pemienne 3amaum Komm miga cucteMsl gud@epeHIUanbHbIX ypaBHEHHM
MOU(DUIIIPOBAHHBIM METO0M Difiepa.

8. Pemenwue 3agaun Ko muis cucrems! auddepeHnnanbHbIX ypaBHEHUH METOI0M
Pynre-KyTTbl.

9. Pemenne 3amaum Komm mna cuctembl auddepeHInanbHbIX  ypaBHEHHM
HKCTPANOJIILIMOHHBIM METOJIOM Azamca.

10.Pemenue 3amaun Komm ngns cuctemsl  auddepeHIMaibHbIX YpaBHEHUN
MHTEPHOJSLUOHHBIM METOOM Antamca.

11.Pemenue kpaeBoil 3amauu i qudPepeHIMaTbHBIX yPaBHEHHN BTOPOTO
NOpsJIKa METOJIOM CETOK.

12.Pemienne kpaeBoW 3amaun s auddepeHIaNbHbIX YpPaBHEHH BTOPOTO
NopsiJiIKa METOJJOM HAaMMEHBIINX KBAJPATOB.

13.Pemienne kpaeBoi 3amaun s auddepeHIManbHbIX  YpaBHEHHH BTOPOTO
NopsiJIKa METOJIOM MOMEHTOB.

3aoanus 0na nPo6eOeHUs MeKyuie20 KOHmMpOoa U RPOMENCymouYHolu ammecmayuu
nO UMO2aM 0CBOEHUA OUCUUNTUHbL

3agaua 1.
C kakoi a0CONIOTHOM MOTPEIIHOCTHI0O MOXKET OBITh BBIYMCICH JUCKPUMHHAHT
KBaJIpaTHOTO ypaBHEHUS ax’+bx+c=0, €CIM OTHOCHTEIbHBbIC IOTPEITHOCTH



ko3pdunreHToB @, b M C 3TOro ypaBHEHUS HE MPEBBIIAIOT O, a CaMu
KO3 ULIMEHTHI 110 MOYJIIO HE TIpeBbIatoT M?

3anaya 2.

Oynkuus 3a1aHa TabJIMYHO:
X -0.5 -0.1 0.2 0.3
y 0.8 0.6 0.5 0.1

Hcnonb3yst (opmyny HpoTOHa, BBIYHCINTH 3HAYCHUE HMHTEPIOJISIIMOHHOTO
MHOT'O4YJIECHA
B Touke X=0.1.

3anmayga 3.

@DyHKIMS 33/1aHa Ta0JIUYHO:
X 2.5 2.9 3.0
y -0.6 1.1 1.9

Boruncnuth npubimkeHHOe 3HaUYe€HHe MTPOU3BOAHON STOM (PYHKIIMU B TOUKe X=2.8,
3aMEHUB (PYHKIMIO €€ MHTEPIOJSILIMOHHBIM MHOTOYJIEHOM, IOCTPOEHHBIM 10
dbopmyne HproroHa.

3amaua 4.

2
o dx o
Haiiti mpubnmkeHHOe 3HaUeHUEe HHTETrpajia J'l—z o (hopMyie Tpamneluii cHadana
+ X
1

c marom h=0.5, a 3arem ¢ marom h=0.25. OueHuTh NOrpeNIHOCTHh MO MPABUITY
Pymre.

3agaua 5.
Pemuth cucteMy JMHEHHBIX anreOpandeckux ypaBHeHuin AX=f metogom ["aycca ¢
BBIOOPOM TJIaBHOTO DJIEMEHTA IO Bcel MaTpuile v Haittu det A.

-1 2 2 -11
A=|1 -4 2|, f=| 9

-2 0 2 -6
3amgaua 6.

Pemuth ypaBHeHHE X+ x® =20 Ha oTpe3ke [2;3] METO0M MOJOBUHHOTO ACTIECHUS C
TouHocThIo 10 0.05.

3amaya 7.
Pemuts cucremy meronom HeroToHa:



x> +y*=8
y=x"+1

BbiOpath B KauecTBe HaYaJIbHOTO MPUOIMAKEHUS X, =1, Yy, = 2. BoimonHuts 2 mara

METoJa.

3amgaya 8.

Metonom Pynrre-KyTThl 4-ro mopsaka anmpoKCUMaIliK PEIIATh 3a1aqy Korm
y' =xy+1, y@) =2 Ha [1;1.25] ¢ marom 0.25.

3aoauu Onsa camocmosamenbHo20 peuleHus

HaumMenoBanue pa3ziesioB U TeEM

COI[Gp}KaHI/IC CaMOCTOSITEJIbHOM

paboTHI.

Teopus norpemHocTen

[5] T'naBa l. §1, 3anaum 1,2,4.
§2,3amaya 1. §3, 3amaum 1,2,3,5,7.
§5, 3anaunm 1,4,5,6,7.

WuTepnosmpoBanue M MOpUOIMHKEHHE
(GyHKUIHH.

[5] T'maBa V. §4. 3amaum 1a,0,
2a,B,I,4.

§2. 3agaum 1a,0, 1, 2a,0,B,4.

§3. 3agaum la,B, u, 2a,0,K.

Yucnennoe auddepeHuupoBaHue u
WHTErPUPOBAHUE.

[5] I'maa VI. §1. 3agauu 1a,0,B.
I'masa VII. §1. 3agaun 1,2,3.

§3. 3amava 1. §5. 3amaua 2. §6.
3agauya 4.

[IpsimMple MeTOABI PELIEHHUS CHUCTEM

[5] T'mama lll. §3. 3amauu 1,2.

CHUCTEM JIMHEWHBIX YPaBHECHUMN

JIMHENHBIX anrebpanueckux |§4. 3amaun 1,2. §6. 3agauu 1,2.
YpaBHEHUU §7.3anauva 1. §8. 3amaua 5.
Ureparionnsle  Metonasl  pernenus |[5] ['nasa 1. §9. 3amaun 1,4,

§10. 3amaum 1,4.

Meroubl OTBICKaHUSA pelIeHun
HEJINHEWHBIX YPABHEHUN U CUCTEM

[9] I'naBa 4. 3amaum 1,2,31,46, 48.
I'maBa 5. 3amaum 10,11.

Meroubl pelieHus
COOCTBEHHBIX 3HAYCHUU

po0JIeMbl

[9] 'maBa 3. 3angauum 15, 16.

WuTepnionmupoBanue W MNPUOIHKCHHE
byHKIMA (TTPOI0JHKEHUE)

[2] 3amaun 10.2, 10.3, 10.4, 11.2,
11.3.

UucneHHbIe METO/Bl PEIICHUS 3a]a4u
Ko TUISt OOBIKHOBEHHBIX
nuddepeHnaNbHBIX  YpaBHEHUU U
CUCTEM

[9] I'naBa 8. §4. 3agaum 1,2.
§5. 3agaum 1,2. §7. 3agaun 1a,0,B.
§8. 3agaun 1a,0.




YucneHHble METO/IbI pelieHus
KpPaeBbIX 3aJay Il OOBIKHOBEHHBIX
muddepeHINaTbHBIX YPaBHEHUI.

[5] I'masa IX. §3. 3agauu 10,B.
§5. 3agaun 1a,0,2a,0.

2. IlpomesxyTouHasi aTTecTanust
Cnucox BOIPOCOB K 3a4eTy

1.1 IlonsTre norpemHocTr. Byuibl MOrpemHOCTH.

1.2 IIpsimast 3a1a4a TEOPUM MOTPELMTHOCTEM.

1.3 Tlorpemmuocty apuMETUIECKUX ACUCTBUN C TPUOTIKECHHBIMUA BEIMYMHAMHA U
AIIEMEHTAPHBIX (QYHKIIUH.

1.4 OGpartHas 3a7a4a TEOPUH MOTPEITHOCTEN.

1.5 TorpemHocTy ipy npeAcTaBieHUu: yncena B OBM.

2.1 Iousatue unrepnossinuu. Kycouno-nuneitnas nuarepriosnsiust. @opmyna Jlarpanxka.
2.2 TlorpenHocTs UHTEPHOIAIMHA TOJTMHOMAMH.

2.3 Pa3zzneneHHbIE PA3HOCTH U UX CBOMCTBA.

2.4 WnrepnonsiiyonHas popmyna HeroToHa.

2.5 HHTtepnonanys ¢ paBHOOTCTOSIIMMY y3J1aMH. KOHEYHbIE pa3HOCTH M KX CBOMCTBA.
2.6 Ilepsas unrepnonsaunonHas opmyna HeroToHa 11 paBHOOTCTOSIIMX Y3JI0B.

2.7 Bropas unrepnonsauuonHas ¢popmyia HeroToHa 1 paBHOOTCTOSIILIUMX Y3JI0B.

2.8 Tlepsas unreprniossimonHas gopmyna ["aycca.

2.9 Bropas unrepniosnsiionHast popmyia [Maycca.

2.10 CxoauMOCTh MHTEPIIOJISILIMOHHOTO TIPOLIECCa.

2.11 BnusiHME NOrpenHOCTH UCXOAHBIX IaHHBIX HA MOTPEIIHOCTh MHTEPITOJISIIHH.
2.12 3amayua 0 HAWITYYIlIeM BBIOOPE Y37I0B HHTEPIIOJISIINY.

2.13. MHuorounens! YeOrbI1ieBa, NX CBOMCTBA.

2.14. O6parHast UHTEPIIOJISIIUS.

3.1 Tonstue o uncinenHoM muddepentmpoBanui. OOIIMIA TOIXOI.
3.2 [orpenHocTh YMCACHHOTO qU( depeHIMPOBaHNS B OOIIEM CiTydae.
3.3 [orpenHocTh YUCACHHOTO JU(GEPEHIIMPOBAHKS B Y3/IaX.
3.4 JleBas, ripaBasi U UEHTPaIbHAS PA3HOCTHBIE ITPOM3BOAHBIE. X morpenrHocTy.
3.5 BiusgHME NOrPENIHOCTM MCXOAHBIX JIAHHBIX HA TOTPEUIHOCTh YHUCIIEHHOTO
nuddepeHITMpOBaHMUS.
3.6 IlonsATHE 0 yncneHHoM uHTerpupoBannu. Popmynsl Herotona-Koreca.
3.7 CaoiictBa k03 durmentoB Koteca (¢ 10ka3aTebcTBOM).
3.8 JlokazarenbCTBO YTBEpXKICHHUS O TOM, uTo (hopmyibl HetoTona-Koteca mpu yeTHbIX
n
TOYHBI JJI1 MHOTOYWICHOB cTeneHy N+1.
3.9. ®opmyia MpsIMOYTOJILHUKOB, €€ TIOTPEITHOCTb.
3.10 ®opmyna Tparnenuii, ee OrpeuIHOCTb.



3.11 ®opmyna CuMIICOHA, €€ MOTPELIHOCTb.

3.12 ®opmyna 3/8, ee MOrpenrHoCTh.

3.13 [paBuiio PyHre olieHKH NOrpelrHOCTHA YUCICHHOTO HHTETPUPOBAHKSL.

3.14 BnusiHME TMOTPEIIHOCTH HCXOAHBIX JaHHBIX Ha TMOIPEIIHOCTh YHUCICHHOTO
MHTETPUPOBAHUSL.

3.15 KBanparypnas popmyina ["aycca, ee orpeniHocTb.

3.16 O60011IeHHBIE KBaIpaTypHbIe (opMyJibl ['aycca, UX MOrpernHoCTb.

3.17. MeTopl BBIYMCIIEHHS HECOOCTBEHHBIX HHTETPAJIOB.

4.1 BnusiHME NOTPEMIHOCTY BEKTOpA MPABOM YaCTU U MATPHULIbI CHCTEMBI
Ha norperHocTs pemenust CJIAY. [lonstre o Mepe 00yCIOBIEHHOCTH.
4.2 Merton 'aycca pemenust CJIAY
4.3 Pacuer uncna apudmeTrnaeckux oreparwii ipu pemieanu CJIAY meromom [Naycca.
4.4. Teopema 06 LU-paznoxenun.
4.5. Momudukanmu meroga ["aycca ¢ BHIOOPOM ITIABHOTO JIEMEHTA.
4.6. Beruncnenue onpenenureneil 1 HaxoxKIeHue o0paTHbIX MaTpull MeTooM [ aycca.
4.7 Meton KBaipaTHOTO KOPHSI.
4.8 MeTo1 TPOrOHKH.
4.9 Pemienne CJIAY MeTonoM opTOroHaIn3alyu.

BOHpOCLI, OTBETHI HA KOTOPLIC HYKHO 3HATH HA MAMSTh.

1.1. Onpenenenue npeaenbHOM aOCOMOTHON MOTPEIITHOCTH.

1.2. Onpenenenre NpeaesibHONM OTHOCUTENIBHOM MOTPEIITHOCTH.

1.3. ®opMympoBKa MPSMO 331a4X TEOPUU MTOTPEIITHOCTEM.

1.4. ®opmynupoBKa 0OpaTHOM 3aa4k TEOPUH MOTPEITHOCTEN.

1.5. Beruncnenyre norpentHocTy (PyHKIMM 0 33 JaHHBIM TTOTPEITHOCTSIM €€ apTyMEHTOB.
1.6. AGcomoTHAs IOTPETHOCTh CYMMBI U Pa3HOCTH.

1.7. OTHOCHTENBHAS TOTPELIHOCTh MPOU3BEICHNS U YACTHOTO.

1.8. Onpenenenre MalmMHHOTO ATICHIIOH.

1.9. Onpenenenust MaMHAON OECKOHEYHOCTH Y MAIITMHHOTO HYJISI.

2.1. Onpenenenre HHTEPIIOTUPYIONIEH HYHKIINH.

2.2. UnrepnonsuronHas popmyna Jlarpanxka.

2.3. Onpenenenne pa3naeaeHHbIX Pa3HOCTEN MPOU3BOJIBHOTO MOPSIIKA.

24. WnrepnomsumonHass ¢opmyna HeloToHa (i1 HEPaBHOOTCTOSAIIMX 3HAUCHUIMA
apryMeHTa).

2.5. OnpeneneHre KOHEYHBIX Pa3HOCTEN MMPOU3BOJIBHOTO TIOPSIKA.

2.6. KycouHO-TMHEHAs MHTEPIIOJIALIMA.

3.1. Onpenenenue yncieHHOTo quddepeHIpoBaHms.

3.2. JleBas, npaBasi 1 IEHTpaJIbHAsI PA3HOCTHBIE ITPOU3BO/IHBIE.

3.3. Bropas pa3HocTHas pou3BOIHASL.

3.4. KakuM cTeneHsM Iara npornopHrOHaIbHbBI OTPEIIHOCTH YCEUEHHSI
JUIS JIEBOM, IPABOM U LIEHTPAIbHON Pa3HOCTHOM MPOU3BOIHOMN?



3.5. KakuM creneHsm miara npornopUOHAIbHbI TOTPEIIHOCTH,
BbI3BaHHBIE HETOYHOCTBEO UCXOHBIX JAHHBIX,
JUTSI JIEBOM, MPABOM U LIEHTPAIIbHOM Pa3HOCTHOM MPOU3BOIHOMN?

3.6. Onpenenenne YuCcIeHHOrO HHTErPUPOBAHUSL.

3.7. ®opMmyJia psSMOYTOJLHUKOB.

3.8. O60061eHHas (popMyIIa Tpareuii.

3.9. Kakmu creneHsim 1ara mpornopiroHaIbHbI ONPEIHOCTH (OpMYyIT
MPSIMOYTOJILHUKOB, Tparnenuii, CuMricoHa?

3.9. O6mwmit Bua dopmyiiel ['aycca Aj1st YMCIICHHOTO HHTETPHUPOBAHUSL.

3.10. ®opmyna i OLIEHKH MOTPEMTHOCTH YUCIIEHHOTO NHTETPUPOBAHUS
110 IIpaBuity PyHre.

4.1. Onpenenenrie Mepbl 00YCIOBICHHOCTA MaTPUIIBIL.

4.2. Beipaxenue norpemHocty pemieHust CJIAY uepes morpenHocTb
BEKTOpPA MpaBOM YacTH, KOT/Ia MAaTPHUIlA CUCTEMBI 33/1aHa TOYHO.

4.3. Kaxo#i crernieHu N mporopIoHaIbHO KOJIMYECTBO apu(PMETHUECKUX
OTIepaIyii IPU PELICHUU CUCTEMBI N TMHEHHBIX YPaBHEHUN METOIOM
["aycca nipu Gosbimx N?

4.4. 3auem Hy>KHBI IEPECTAaHOBKU B MeToze ['aycca?

4.5. Yem omimmyaetcs metof ["'aycca ¢ BHIOOpOM TIIaBHOTO 3JIEMEHTA 110

cTpoke OoT MeToza ["aycca 6e3 BpIOOpa IJIaBHOTO 3JIEMEHTA?

4.6. Yem otiimyaetcst Metof ['aycca ¢ BEIOOpOM IIaBHOTO 3JIEMEHTA 110

ctonoOIty ot Meroia ["aycca 6e3 BbIOOpA TJIaBHOTO JIeMeHTa?

4.7. Yem otiimyaetcst MeTof] ['aycca ¢ BEIOOpOM IIaBHOTO 3JIEMEHTA 110

Bcel Matpuiie oT MeTojia ["'aycca 6e3 BbiOOpa ri1aBHOTO AyieMeHTa’?
4.8. B kakom BHJI€ PEACTABIISIETCS MATPUILIA CUCTEMBI JIMHEWHBIX YPAaBHEHUI
NPy PUMEHEHNU METO/Ia KBAIPAaTHOTO KOPHS?
4.9. B ueM npenmyniecTBo METOIa KBaIpaTHOrO KOPHS repea meroaoM [ 'aycca?
Kak 310 npenmyniecTBo BbIpaxaeTcsi KOJTMYECTBEHHO?
4.10. Ins perieHns CUCTEM Kakoro BU/1a MPUMEHSIETCS] METO]T IIPOTOHKHU ?
4.11. Kakoii creneny N MponopuyuoHAIEHO KOJTMYECTBO apU(PMETHUECKIX
orepanui py peIeHUH CUCTEMBI N JIMHEWHBIX YPABHEHUI METOI0M
MPOTOHKH MPH OOJIBIIHX N?

Bonpocsl k 3K3ameHy.

1.1. Meron urepanuu petienust CJIAY. Teopema o cxoqumocTy MeToza.

1.2. Perienue cucteM JIMHEMHBIX alreOpandyeckuX ypaBHEHUH METo10M SKoOu.
JlocTarounbie yCIIOBHS CXOIUMOCTH.

1.3. Pemienue crcTeM JIMHEHHBIX alreOpandecKiX YpaBHEHUH METOIOM 3eiIers.
JloctaTouHbIe YCIOBUS CXOUMOCTH.

1.4. Pemenue cucrteM JMHEHHBIX alreOpandecKux ypaBHEHU METOIOM WTEpallvu C

napameTpoM. JloctatodHoe yCIIOBUE CXOIUMOCTH.

1.5. Pemmenre cucteM JTMHEHHBIX alireOpanyeckuX YpaBHEHU METOJIOM MHUHHUMATbHBIX

HEBS30K.



1.6. Perienrie crcteM TMHEHHBIX alreOpandecKix ypaBHEHHM METOIOM HAUCKOPEHILIETO
CITyCKa.

2.1. OO0mme cBeieHus 0 KOPHAX YPaBHEHUN M METOAAX UX HAXOXKICHHUS. OrtneneHue
BEIIIECTBEHHBIX KOPHE MHOTOUJICHOB.

2.2. MeTtoa oJ0BUHHOTO JieieHus1. Teopema 0 CXOIMMOCTH (C T0Ka3aTeIbCTBOM).

2.3. Meron xopa. Teopema o cxomumocTu [¢ mokaszaTenabcTBoM st ciydas f'(X)>0,
f(a)>0 ].

24. PelieHne HEIMHEWMHOrO ypaBHEHUsST METOIOM KacaTenbHbiX (HbroToHA).
Momudukamus metoa. Teopema 0 CXOIUMOCTH [ ¢ ToKazaTeabeTBoM Jurs cirydast f'(X)>0
].

2.5. PelieHne HENMHEHHOIO YpaBHEHMS KOMOMHMPOBAHHBIM METOJIOM XOpJ H
KacaTeIbHBIX.

2.6. Meton utepaliyiu Jjisi OTHOTO HEJTMHEWMHOTO ypaBHEHUs. TeopeMa 0 CXOIMMOCTH (C
JTIOKA3aTEeJIbCTBOM).

2.7. Meton uteparyu Jyisi CUCTEMbI HEJIMHEHHBIX YpaBHEHUM. Teopema 0 CXOMMOCTH.
2.8. PemeHne CcUCTEM HEIMHEWHBIX ypaBHEHUM MerogoM HeloroHa U
MOTU(UITUPOBAHHBIM METO/I0M HpIOTOHA.

2.9. CpeneHue 3aaud O PEIICHUM CUCTEM HEJIMHEHWHBIX YpaBHEHUH K 3ajade
ONTUMM3AIINH.

3.1. Haxoxnenue HauOOJbIIEro 1Mo MO/ IH0 COOCTBEHHOTO YHCIIa M COOTBETCTBYIOIIETO
COOCTBEHHOT'O BEKTOpA MaTPUIIbl UTEPALIMOHHBIM METOIOM.

3.2. Haxoxnenue HauOOJIbIIero Mo MO Y/ IF0 COOCTBEHHOTO YHCIIa M COOTBETCTBYIOIIETO
COOCTBEHHOT'O BEKTOPA MaTPHUIIbl METOJIOM CKAISIPHBIX ITPOU3BEICHUM.

3.3. Meton isM0O1a-pa3HOCTH.

3.4. Meton ncuepribIBaHusl.

3.5. Haxoxnenue cOOCTBEHHBIX YMCET M BEKTOPOB METOJIOM BpAILICHUH.

4.1. Tlpubmxenue pyHkimii. PaBHOMEpHOE 1 cpeTHEKBaIpaTHYHOE IPUOITIKEHHE.
Onpenenurens ['pama cuctemb! QyHKIIHI.

4.2. O0mue cBefeHus O CIUTaiiHaX U UX TIOCTPOSHHH.

4.3. KyOuueckue CIiIaifHbl U MX TIOCTPOCHUE.

5.1. OcHOBHBIE MIOHSTHS TEOPUHU PA3HOCTHBIX CXEM (CETKA, allPOKCUMAITHS,
cxouMOocTb). HucnenHoe peieHue 3a1auan Komm meronom Ditnepa
1 MOJU(PULIMPOBAHHBIM METOAOM Difjiepa.

5.2. Teopema o cxoauMOCTH MeTO/1a Diiepa (C 10Ka3aTeILCTBOM).

5.3. Meron Pynre-Kyrrel. Onpenenenvie ko3(h(duieHToB MeTofa (Ha MNpuMepe

JBYX3TanmHoro Metoza). Haubonee ymoTpeOUTebHBIE BapHaHThl METOJIa TPETHEro U

YETBEPTOro MOpPsi/IKa.

5.4. TlpaBuiio PyHre onieHKM MOrpenHOCTH YUCICHHOTO peteHns 3aaaun Komm.

5.5. DKCTpanosAIMOHHbIA MeTOT Azlamca.

5.6. TaTeprnioyMoHHbIA METO AJlamca.

5.7 Meron ceTrok pemieHHs KpaeBbIX 3a1ad Uil JIMHEWHBIX TU(depeHIIMATEHBIX

ypaBHEHU (Ha MpUMeEpe ypaBHEHHUI BTOPOTO MOPSIKA).



5.8. Meron HaMMEHBUIMX KB3JPATOB PELIEHHUS KpaeBbIX 337ad JUId JIMHEHHBIX
b depeHIMaTbHBIX YPaBHEHHH.

5.9. MeTto MOMEHTOB pellieHHs KpaeBbIX 3aay sl JTMHEHHBIX JUQQepeHIInaTbHbIX
ypaBHeHHt. Metoa byonosa-I"anepkuna.

5.10. Bb160op KoOpAMHATHBIX (DYHKIMIA B METO/IaX HAMMEHBIIINX KBaJPaTOB 1 MOMEHTOB
JUISL pa3JIMYHBIX BUIOB IPAHUYHBIX YCIOBHA. TpeOOBaHMs K STUM (DYHKIHSIM.

BOHpOCLI, OTBETHI HA KOTOPLIC HYKHO 3HATH HA MAMSTh.

1. Pacuetnas popmyna meroaa npocroit uteparmu penienus CJIAY.

2. Pacuetnas ¢opmyna meroaa 3erigens pemienust CJIAY.

3. Onpenenenne BEKTOpa HEBA3KH CHCTEMBI JIMHEHHBIX aNreOpanyecKuX ypaBHEHHH.

4. AropuT™ METO/1a OJIOBUHHOT'O JICJICHUSL.

5. Pacuetnas popmyna merona kacatenbHbIX (HbptoToHA).

6. PacuetHas popMmyna MeTo/1a UTEPALIMHU JUIs OTHOTO HETMHEIHOTO YpaBHEHHSI.

7. Kakas BemMunHa MUHUMHU3UPYETCS TIPU CBEICHUH 33/1a41 O PEILICHUH CHCTEM
HEJIMHENHBIX YPaBHEHUN K 3a/1a4€ ONTUMU3ALINN?

8. Ilo kakoii popMysie HAXOAUTCS HAMOOJBIIIEE IO MOJYITIO COOCTBEHHOE YHCIIO

MaTpHILIbI IPY MPUMEHEHNN UTEPALIMOHHOTO MeToAa?

9. o xakoii hopmyJie HAXOAUTCS HAUOOJbIIIEE IO MOLYITIO COOCTBEHHOE YHCIIO
MaTpHILIbI IIPYU NPUMEHEHNN METOAA CKATSIPHBIX IPOU3BEICHUI?

10. 3aueM HY>KHO HOPMHUPOBAHME IPU HAXOXKICHWM HAUOOJBILEr0 MO MOAYIIO

COOCTBEHHOTO YHMCJIa UTEPALIMOHHBIM METOJIOM?

11. Kakas BennurHa MUHUMU3UPYETCS TIPU CPEeTHEKBAIPATHYHOM MTPHOIIMHKEHUH
(byHKUMH, 331aHHBIX TaOJIUYHO?

12. Kakas BenmMumHa MUHUMHM3UPYETCS TPU HAXOXKIECHUM HAWIIYYLIETO PAaBHOMEPHOTO

npuOIbKeHUs QYHKIMM, 33aHHBIX TAOIUYHO?

13. Onpenenenue MHTEPHOJISALMOHHOIO CIJIaifHA MPOU3BOJILHOM CTENIEHU.

14. PacuetHast hopmyia SsBHOTO MeTo 1a Diiepa perienus 3aaa4un Ko,

15. Ilo 3amaHHO Pa3HOCTHOM CXEME ONPENETUTb, SIBIISIETCS JIU COOTBETCTBYIOLIUI
METOJ peuleHus 3agaud Komm SBHBIM WM HESBHBIM, OJHOIIArOBBIM WJIU

MHOT'OILIATOBBIM.

16. PacuetHas (popmyra Aj1st OLEHKU MOTPELIHOCTH YUCIEHHOIO pelieHus 3a1aun Ko

o npasuiy Pynre.

17. KoHeuHO-pa3HOCTHAS allPOKCUMALIUS JTMHEMHOTO TU(PPEepeHINATBHOTO YPABHEHHS

BTOPOTr'O MOPSIJIKA MPU IPUMEHEHUH METO/Ia CETOK.

18. KoHeuHo-pa3HOCTHAs anmpOKCUMALUS KPAEBbIX YCIOBUI MPY IPUMEHEHUN METO/IA

CETOK B CITy4ae, KOT/ia Ha KOHIAX OTpe3Ka 3aJaHbl 3HaUe€HUs: ICKOMOM (DyHKIIMK.

19. KoHeuHO-pa3HOCTHAs anMpOKCUMALUs KPAEBbIX YCIOBUH MPY IPUMEHEHUN METO/IA

CETOK B CIly4ae, KOI/la Ha KOHI[AX OTpe3Ka 3aJaHbl 3HaYEHUs] MPOU3BOIHON MCKOMOU

byHKITUH.

20. IlpencrapneHre pelieHns: KpaeBoM 3aa4u Y MPUMEHEHNU METO10B HAUMEHBIIINX

KBaJ[paToOB ¥ MOMEHTOB.

Pacuer peiiTudra B 5-m cemecrtpe



Pacuer 6a/1J10B 3a ceMecTp B LIeJIOM

=

[Tocemenue nekiuit — 14 6amios (o 1 6amny 3a 3aHATHE)

[Tocemenue mpakTUYECKUX 3aHATUHN — 16 OasioB (o 2 Gasia 3a 3aHsATHE).

3. Pemenwne 3ama4 y TOCKM Ha IPaKTHUECKUX 3aHATHIX — 12 6amioB (o 3 6ana 3a
3a/1aqy, peuieHHYIO y IOCKH, HO He 0oJiee 6 OaioB 3a KaXKIbIi MOIYJIh).
KonTponbhbie paboTel — 20 0amioB (2 KOHTPOJIbHbBIE paOOTHI).

CBoeBpeMeHHas ciada pacueTHoro 3ananusa Ha OBM (PI'P):

- He mo3xke 1 mexkabps — 10 6amios;

- HE M03KE€ 3a4€THOI Hexenu — 6 0alIoB.

5. CobecenoBanue Mo TEOPETUYECKUM BompocaM — 28 0ajioB.

no

ok

Pacnpenesienue 02/LU10B 110 MOIYJISIM

Mopyne 1. Temsl — «Teopusi nmorpemHocrteit», «MHTEpnonsusa», «HucieHHoe
nudpepeHIupoBaHUEY.

1. Ilocemenue aekuii — 6 60aJLIOB;

2. IlocemnieHue NpakTUYECKUX 3aHATUN — 8 OAILIIOB;

3. Pemienue 3a1ay Ha MPAKTUYECKUX 3aHATUAX — 6 OAILIIOB,;

4. KontponbHas padota — 10 6amios.

Bcero 30 6anos.

Monyie 2. Tembl — «HUuCIEHHOE HHTETPUPOBAaHUEY, «Pelenne cucTteM JINHEMHBIX
anredpanvecKux ypaBHEHUN.

ITocemnienue gekuuii — 8 OAJIOB;

[Tocenienre npakTUUECKUX 3aHATHI — § OAIIIOB;

Pemenue 3ama4y Ha MpaKTHUECKUX 3aHATUSAX — 6 0alioB;
Kontponwshas pabora — 10 6anios;

Cnaua pacuetHoro 3aganust Ha 9BM (PI'P) — 10 6aos.

. ColecenoBanue Mo TEOPETUYECKUM BoTpocam — 28 0asioB.
Bcero 70 6anos.

SohkowdpE

IIpumeuanue. {11 noiydeHus 3ayeta HEOOXOAUMO CAaTh PAaCUETHOE 3aJaHUE Ha
OBM.

Pacuer peiiTunra B 6-m cemecrtpe

Pacuyer 0a/1710B 32 ceMecTp B 1eJI0M

1. Tlocemenne nmpakTUUeCKUX 3aHATUH — 8 OaroB (1o 1 Oasuty 3a 3aHsTHE),

2. Tlocemenue nexiuit — 8 6amoB (mo 1 6amty 3a JEKIUI0 pa3 B 2 HEJENH);

3. Pemienue 3amay y 10CKM Ha TPAKTUYECKUX 3aHATUAX — 12 GawtoB (mmo 2 6asa 3a
3a/lauy, pEIIeHHYI0 Y JOCKHU, HO He 0oJiee 6 0aioB 3a KaXKIbI MOIYIIb);



4. KoutposabHble paboThl — 16 6anoB (2 KOHTPOJIBHBIX pabOTHI, MO 2 3aJaHUs B
KaXJI0H, 110 4 0ajia 3a Kaxa0e 3a7aHue).
5. CBoeBpeMeHHas cj1adya pacueTHbIX 3a1anuii Ha 9BM — 16 6amios:
- cJlaya MepBOro 3aJlaHus B TEYEHHE MePBOro MoIys — 6 0asioB,
- cJlaya MepBoro 3ajanus He mo3xke 15 mas — 4 Gana,
- cJlaya MepBOro 3aJlaHus 10 OKOHYAHUs 3a4eTHOM Heqenu — 2 0aa;
- cJla4a BTOPOTO 3aJaHus HE Mo3xe 15 Mas — 5 6aios,
- cJlaya BTOPOTO 3aJaHusl 0 OKOHYAHUS 3a4€THOUN Heaenu — 3 Oaa;
- cJlaya TPEThero 3a/IaHMs 10 OKOHYAHUS 3a9€THON HeAeu — 5 0ajlioB.

Pacnpenesienue 0a/110B 110 MOAYJIAM

Moayne 1. Tema — «MeTonpl pelIEHHs] CUCTEM JIMHEHWHBIX alreOpandyecKux
ypaBHEHUI», «MeToAbl pelieHus HEIMHEWHBIX anreOpanvyecKux ypaBHEHUN HU
CUCTEM.

1. Ilocenienue nmpakTUUECKUX 3aHATUN — 4 Oana;

2. Tlocemienue nexkuuii — 4 6amnna;

3. Pemenue 3a1a4y Ha MPaKTUUYECKUX 3aHATUAX — 6 OaIIOB;

4. KontponbHas paboTa — 8 6aioB.

5. Cnada nepBoro pacuetHoro 3ajganus Ha 9BM — 6 6aios.

Bcero 28 6aios.

Moaynb 2. Tembl — «Metoasl pemieHus npoOiaemMbl COOCTBEHHBIX 3HAUYCHHI,
«CIUIaiH-HHTEPIIOIMPOBAHUE), «IIpubmmxenne QyHkuuit»y, «Yucnennoe

pemienre 3anayn Komm ayig oObIKHOBEHHBIX AU((depeHnanbHbIX YpaBHEHHID,
«YUucneHHoe pelleHne KpaeBbIX 3a]ad JJsi OOBIKHOBEHHBIX IH((PEepeHIINaIbHbIX
YPaBHEHUI.

1. Tlocemienne NpakTUUECKUX 3aHATUI — 4 Oarna;

ITocenienue nexuuii — 4 6aa;

Pemenue 3a1a4 Ha MPaKTUUECKUX 3aHATUAX — 6 OaIIIOB;

KonTtponbshas paborta — 8 6aiios,

. Cnaua BTOpOTO U TPETHETO pacueTHhIX 3a1annii Ha IBM — 10 6anios..

Bcero 32 banna.

oA W

IMpumeuanue. [ moy4eHUs MOJOKUTEITHLHOM OIIEHKH HA HK3aMeHe HE00XO0IUMO
CIaTh HE MEHEE NBYX pACUETHBIX 3aJaHuii Ha OBM He mo3nHee, yeM B JECHb
KOHCYJIbTAIIUH.

VIl. MarepnainbHO-TEXHHYECKOe o0ecrieyeHue
Jist aynuTopHO# pabOTHI.

VYuebnas aynutopus Ne 7 HaGop yueOHoi Mmebenu, MenoBast J0CKa.
(170002, Tsepckas 00m., r.TBeps,
CanoBblii iepeynok, A.35)

VYuebnas ayautopus Ne 20 HaGop yueOHoit mebenu,
(170002, Tsepckas o00m1., T1.TBeps, | FkpaH,
CanoBblii iepeynok, A.35) MIPOEKTOP.

Jlis camocToATENbHOM paboTHhI.




ITomemenue IS CaMOCTOSTEIbHOU pabotsl | KommnbroTep,
00yYarOIIMXCS: JKpaH,
KomneroTepnsiit kinace daxkynbpreta [IMuK MIPOEKTOP,

Ne 46 KOHJIUIIHOHED.
170002, Teepckas o61., 2. Teepv, Cadoswiii nepeynok, 0.35

PexkBU3UTHI JOKYMEHTA, YTBEPAMBILIETO U3MEHEHUS
VIlI. Ceenennsi 006 00HOBJIeHHM pado4eil MPOrpaMMbl AUCHUIIINHBI

PexkBU3UTBI
e OO0HoBIEeHHBI paszaen | Onucanue AOKYMEHTA,
ILIL padouei NPOrpaMMbl | BHECEHHBIX yTBepAUBLIEr0
TUCIHUANIMHBI U3MeHeHu U3MEHEeHH s
1. l. 3. O0BeM Breigenenne wacos Ha | Ot 29.10.2020
JTUCLUILIAHBI IPAKTUYECKYIO roja, MPOTOKOJI
MIOATOTOBKY Ne 3 yueHnoro
coBeTa
(dakynbTeTa
2. Il. Conepxanue Boeinenenne wacoB Ha | Ot 29.10.2020
JMCIATUTAHEI, MPaKTUYECKYIO rojia, MPOTOKOJI
CTPYKTYPHUPOBAHHOE IO | HOATOTOBKY IO TeMaM | Ne 3 y4eHOro
TeEMaM (pa3nenam) C coBeTa
YKAa3aHUEM OTBEICHHOIO Ha ¢akynbrera
HUX KOJINYECTBA
aKaJIECMUYECKHX  YacoB U
BHUJIOB YUEOHBIX 3aHATHI
3. l. 4. [Tnanupyemsie | smenenus B yueOHsbie | Pemenue
pe3yabTaThl  OOy4YeHHs] TIO | IJIaHbl W B pabouue | Hay4yHO-
TMCLUILIHE. POrpamMMBbl METOAMYECKOTO
IV. OueHouHble MaTepHUasbl | IUCLHUILINH, coBeTa
JUI TIPOBEICHUST TEKyIIeH U | hOPMUPYIOITUX (mpotokon  Neb
MIPOMEXKYTOYHOM aTTeCTallM | HOBbIE/U3MEHEHHBIE ot 02.06.2021 r.)
KOMIIETEHIIUU B | Pemenue
COOTBETCTBUH C | BHEOUEPEIHOTO
IIPUKA30M 3acelaHus
Munob6pHayku Poccun | yaeHoro coBeta
or 26.11.2020 . | akynbrera
Ne1456. (mporokon Nel4
ot 10.06.21)
4. 11. 2) IlporpamMmHoOe Bnecenbl u3menenns B | Ot 29.09.2022
oOecrieueHue MPOrpaMMHOE roja, MPOTOKOJ
oOecrieueHue Ne 2 yuenoro
coBeTa
dakynbTeTa




13. MarepuaibHo-

TEeXHUYECKOE 00CCIIeUCHHE

BHecenbl n3aMeHeHus B
MaTepuagIbHO-
TEXHUYECKOE
obecrieueHue
ayJauTOpUI

Or  29.09.2022
roja, MPOTOKOJ
Ne 2 yueHoro
coBeTa
dakynpTeTa

11. 2) [IporpammHOE

obOecneyenue

BueceHnl naMeHeHNA B
cricok [10

Or 24.08.2023
roja, TMPOTOKOI
Noe 1 yueHoro
coBera
dakynpTera

V. 1) Pekomenayemas

JuTEpaTypa

OOHOBIIEHHE  CCBUIOK
Ha JIUTEpaTypy

Or 24.08.2023
roja, MPOTOKOJ
Ne 1 yueHnoro
COBETa
dakynbpTeTa




