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|. AHHoTanMa

1. lleap u 321294 JTUCHHUILINHBI
Ilenp oOCBOGHHS IUCIUTUIMHBI
MOATOTOBUTh CTYJEHTOB K pa3paboTke U

MaTeMaTUYECKOM (1)H31/IKI/I>> -

«YucneHHsie MCTOAbI PCHICHUA 3a1a4

IIPOTrPAMMHON peaIN3aliMi BBIYMCIATEIBHBIX AITOPUTMOB PELICHUS KPAeBBIX 3a/1a4
i i depeHIIMATBHBIX YPaBHEHUH B YaCTHBIX MPOU3BO/IHBIX.

3agayamMy OCBOEHMS IUCLIMIUIAHBI SIBIISTFOTCS:

- NpUOOpPETEHHE CTYJIEHTAaMU 3HAHWI OCHOBHBIX MOHSTHIL, METOJIOB M AJTOPUTMOB
YHCIIEHHOT'O PEILIEHNs 33/1a4 MaTeMaTUUeCKON (PH3UKH.

- TpUOOpETCHHE CTYICHTAMH HABBIKOB YHMCIIEHHOTO pEIIEHHs THUIOBBIX 33/1a4
MaTeMaTuueckod (DM3MKM, HABBIKOB pa3palOTKM W TECTUPOBAHHUS MPOTPAMMHOTO

oOecrieyeHus JULL PCIICHMA 9TUX 3a/1a4.

2. Mecto tucuuiuinibl B cTpykrype OOII

Hucrumnza «YucneHHbIe METO/IbI PEIICHHS 3a/1a4 MaTeMaTUYeCKON (PU3UKIDY
oTHOcuTCA K broky 1 ob6si3arenbHOM yacTH, pa3neny «Marematuueckuit». s ee
OCBOEHHS TpeOyeTcs 3HaHWe AUCIUILIMH "Marematudeckuii aHanuz", "Anrebpa u
reometpusi’, "YpaBHeHHs MareMatuyeckod Qusuku", "UucieHHbIE METOIBI",
HABBIKU pa3paboTKu nporpaMM. OCBOCHHE TAHHOW JTUCUUILTUHBI HEOOXOIUMO IS
U3YYCHUS! JTUCHUIUIMH TPO(UIs TMOATOTOBKM M JJIEKTUBHBIX JUCHHUIUIUH TIO
npodmwio "MaTtemaTuueckoe MoAeNUpoBaHUE", IS TOJITOTOBKH BBITYCKHOMN
paboThl OakayiaBpa AJis CTYAEHTOB, oOyyaromuxcs no npoduito "MaremaTudeckoe

MOJEIUpPOBaHue" .

3. O0beM qUCHUILIMHBI: 3 3aueTHble enquHuIb], 108 akageMUYecKux 4Jacos, B

TOM YHUCJIE:

KOHTAKTHAsl ayauTopHass padora: gekuuu 30 9acoB, B T.4. MPAKTUUECKas
TIOJITOTOBKA 5 YacoB, TIPAKTUYUCCKHE 3aHATHS 15 9acoB; B T.4. MpaKTHYECKast IIOATOTOBKA 5

YacoB;

KOHTAKTHAS BHeayJAMTOPHAasi padoTa: KOHTPOJb CaMOCTOSTEIbHOM paboThI
10, BTOoMuncne PI'P 10 wyacos;

camocTosiTeIbHAsA padora: 53 yaca, B TOM YHCIE KOHTPOJb 36 4acos.

4. Tlnanupyemble pe3yJbTAThl 00y4eHHs 10 JUCHUILINHE, COOTHECEHHbIE ¢
IVIAHMPYEMBIMHU Pe3yJibTATaAMH 0CBOEHHS1 00Pa30BaATEILHOIH NMPOrPaMMbl

INPUKJAAHBIX 3a1a4

[Inannpyemblie pe3ynbrathl | [Inanupyemble  pe3ynbTraThl  OOY4EHHUS IO
OCBOEHUS 00pa3oBaTeIbHON | AUCIUTLIIMHE
IIPOrpaMMBbI (popmupyemblie
KOMIIETEHIIUN)
OIIK-2 Cnoco0eH MCIOJb30BATH

OIIK-2.1 3Haer CYILIECTBYIOIIHE
U aJaNTHPOBATh CYLIECTBYHOIIHE

MaTeMaTUYeCKUe  METOAbl U  CHCTEMBI
MaTeMaTH4YeCKHe  MeTOAbl U

POrpaMMUPOBAHUS
CHCTEMBbI  NPOrpaMMHMPOBAHUA

OIIK-2.2  Hcnonb3yeT  CyLIECTBYIOIIME
NSl pa3padoTKu W peaiu3aluu

MaTeMaTUYeCKUe  METOAbl U  CHCTEMBI
aJITOPUTMOB penieHust

OpOrpaMMHUpPOBAaHUS  JUIsL  pa3pabOTKu U




pcain3anuu
MMPUKIIAIHBIX 3a1a4
OIIK-2.3

AJIrOPUTMBI
HpO(i)CCCHOHaHLHOfI ACATCIBHOCTH Ha OCHOBC
TCOPCTUICCKUX 3HAHUU

AJITOPpUTMOB

PazpabateiBaeTr

PCIICHUA

penieHus

peanusyer
3as1a4y

5. @opmMa MPOMEKYTOYHOI aTTrecTaluu U ceMecTp npoxoxaenus: PI'P u

sK3aMeH (7 cemectp).

6. SI3bIK MpenoIaBaHus PYCCKUil.

Il. Conep:xanue TUCHMILUINHBI, CTPYKTYPUPOBAHHOE M0 TeMaM (pa3jiejiamM) ¢

Y4eOHBbIX 3aHATHI

YKa3zaHUuEeM OTBCACHHOI0 HA HHUX KOJHYECTBA AKAACMHUYCCKHX YaCOB M BHI0B

VYyebnas nporpamma — | Becero | Konrtakthas pa6ora (dac.) CamocTos
HauMEHOBAHHE (gac.) |Jlekumm | [Ipaktudeck | KoHTpons | TenpHas
pas3zenoB U TeM W€ 3aHATUSL | caMocTosl | paboTa, B
TEJIbHON | TOM YHCIe
B |B Bce |B T.u. | pabotsl (B | Konrpous
¢ |Tu. |ro |mpakr |ToMuucie | (4ac.)
e |mpak naeck | PI'P)
r | Th4ye ast
0 |cKas HOJro
noAr TOBKa
OTOB
Ka
Pemenune KpaeBbIX
3a1aq TUTS
O/IHOMEPHOTO 16 3|1 2 |1 1 10
ypaBHEHUS
TEIUIONPOBOAHOCTH
METOJIOM CETOK.
Pemenue KpaeBbIX
3a/1a4y TUTST
OJTHOMEPHOTO 9 2 |1 1 1 5 1
ypaBHEHUS
rUnepOoIUnYECKOro
TUTIA METOZIOM CETOK.
Y CTOMYUBOCTH
PasHOCTHBIX CXeM AUl | 4o 4 |0 9 0 4 5
YpaBHEHUH B YaCTHBIX
POU3BOJHBIX.




Pemenue KPaeBbIX
3a/1a4 1 ABYMEPHOTO
YpaBHEHUS
TEIUIONPOBOJHOCTH
METOJOM  KOHEYHBIX
Pa3HOCTEH.

16

Pemenune KpaeBbIX
3a1a4 U1 ypaBHEHUU
AITUITHYECKOrO Tuma | 24
METOAOM  KOHEYHBIX
Pa3HOCTEH.

MeTonbl  MTOCTPOCHUS
Pa3HOCTHBIX CXEM JIJIs
KpaeBbIX 3amau | 11
MaTEMaTUIECKOU
(bU3UKH.

Bapuannonno-
PA3HOCTHBIE u
MPOEKIMOHHO-
Pa3HOCTHBIC METOJBI.

17

NTOIro

108

w
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o

15

10 53

I11. O6pa3oBaresibHbIE TEXHOJIOTHHI

Yyebnas mnporpamMmma —
HAaUMEHOBAaHHE Pa3JIeNIOB
U TeM (8 cmpozcom
coomeemcmauu c
paszdenom || PII]])

Bun 3anaTus

O06pazoBarebHbIE TEXHOJIOTHH

Jlekumn, 1. Uznoxenue
Pemienne kpaeBbIX 3amau
IPaKTHYECKUE TEOPETUUECKOTO
TUTST OJTHOMEPHOTO
3aHATHS Marepuasa
ypaBHEHUS
2. Pemrenne 3agau
TETJIOMPOBOAHOCTH
METOIOM CETOK 3. Pazpabotka  mporpamm
w1 OBM
Jlekumn, 1. Usnoxenue
Pemenune kpaeBbIx 3amay
IPaKTUICCKUC TEOPETUYECKOTO
TUTS OJTHOMEPHOTO
3aHATHUA Marepuasa
ypaBHEHUS
2. Pemenune 3amau
TUNEpOOIMUECKOT0 THUTIa
3. Pazpabotka  mporpamm

MCTOOIOM CCTOK.

i1 OBM




YcTouuBOCTD Jlekuu, 1. Usnoxenue

Pa3HOCTHBIX CXE€M ISl | IPAKTUYECKHUE TEOPETUUECKOTO
YpaBHEHUM B YaCTHBIX | 3aHATHSA Marepuaia
MIPOU3BOJHBIX. 2. Perenne 3agau
Pemenune kpaeBbix 3amau | Jlekuuwu, 1. Usnoxenue
IS JIBYMEPHOTO | IPAKTUYECKHUE TEOPETHUYECKOTO
YpaBHEHHUS 3aHATHUA Marepuania
TEIIONPOBOJHOCTH 2. Pemenune 3amau
METOI0OM KOHEYHBIX 3. Pazpabotka  mporpamm
Pa3HOCTE. st OBM
Jlekuu, 1. Usnoxenue
Pemenne kpaeBbIx 3a1ay
. | MPAKTUYECKHUE TEOPETUYECKOTO
JUIS YpaBHEHUI
3aHITHS Marepuaia
SJUTANITHYECKOTO TUIIA
2. Perenne 3agau
METOJIOM KOHEYHBIX
A3HOCTI 3. Pazpabotka  mporpamm
p ' w1 OBM
Meronsr noctpoenus | Jlekunu, 1. Uznoxenue
Pa3HOCTHBIX CXE€M ISl | IPAKTUYECKUE TEOPETHUYECKOTO
KpaeBbIX 3a7a4 | 3aHsTHS Marepuaia
MaTeMaTUYECKON 2. Pemrenne 3amau
(U3HKH.
Bapuanuonno- Jlekmuu, 1. Uznoxenue
Pa3HOCTHBIE U | IPAKTUYECKUE TEOPETUUECKOTO
MPOEKIIMOHHO- 3aHATUSA Marepuaia
Pa3HOCTHBIE METOJIbI. 2. Perrenne 3agau

[IpenonaBanre yd4eOHON TUCHUIIMHBI CTPOUTCS HA COYCTAHWM JICKITUH,
MPAKTUYCCKUX 3aHITHH M CaMOCTOSATEIHLHOW pabOTHl CTYACHTOB, BKJIFOYAIOIIEH
pa3paboTky nporpammsl 1t 9BM (pacueTHo-Tpaduyeckyro padoty). B npouecce
OCBOEHUS JUCIUILTHHBI HCTIONIB3YIOTCS CIIEAYIoNIne 00pa3oBaTeIbHbIE TEXHOJIOTHH,
CIOCOOBI W MeToAbl (OPMUPOBAHMS KOMITCTCHIMIA: TPATUIIMOHHBIC JICKIUH,
MPaKTUYECKUE 3aHATHS B HUAJIOTOBOM pexkuMme. JlucCruruimHa mpemaycMaTpuBaeT
BBITIOJTHEHUE KOHTPOJBLHON paOOTHI.

IV. OneHounble  MaTepuajbl Uil  NpoBeleHMs]  TeKylled H
NMPOMEKYTOUYHOM aTTecTAlUM

OIIK-2 Criocoben WCIIOJb30BaTh U aJanTUPOBATh CYLIECTBYIOILINE
MaTEMaTUYECKUEe METOJbl M CHCTEMBbl MPOTPAMMHUPOBAHHS I Pa3padOTKu U
peanu3aluy aJropuTMOB PEIICHUs TPUKIIAIHBIX 3a1a4

OIIK-2.1 3Haer CyLECTBYIONIME MATEMATUYECKUE METOAbI U  CUCTEMBI
pOrpaMMHUPOBaHUS

1. OnpenenuTh NOHATHE YCTOMYMBOCTH PA3HOCTHOM CXEMBI.
2. Onpenenuth NOHATHE MIA0JIOHA PAa3HOCTHOM CXEMBI.



Cnoco0 npoBeeHUs! — YCTHBIM.

Kputepun orieHuBaHwus:
OmnpeneneHue JaHO MPABUIBLHO U TIOJIHO — 3 Oasa.
OmnpeneneHue JaHO C HE3HAYUTEIBbHBIMH MOTPENTHOCTAMHM — 2 OaJla.
OmnpeneneHue JaHO0 C CYIIECTBEHHBIMA HETOYHOCTSAMH — 1 GaJ.
Omnpenenenue He qaHo — 0 GaIIOB.

3. IlocTpouTh YHMCTO HESIBHYIO PA3HOCTHYIO CXEMY JUISl YPaBHEHHUS TEIJIONPOBOTHOCTH.
[TocTpouTs 1m1a6I10H, YKa3aTh MOPSIOK apOKCUMALIUH.
4. TlocTpoUTh SIBHYIO Pa3HOCTHYIO CXEMY JJISl YPaBHEHHUSI TMIEPOOIMYECKOTO THIIA.
[TocTpouTs 1m1a6I10H, YKa3aTh MOPSIOK apOKCUMALIUH.

Cnoco0 mpoBeieHUs] — MUChbMEHHBIN.

Kpurepun onieHuBanus:
CxeMa nmocTpoeHa npaBmwibHO — 3 Gaia.
CxeMa mocTpoeHa ¢ He3HaYUTEIbHBIMU MOTPEITHOCTIMH — 2 Oasa.
CxeMa mocTpoeHa C CylIeCTBEHHBIMU HETOYHOCTSIMU — 1 Gai.
Cxema He noctpoeHa — () 6amioB.

OIIK-2.2 Hcnonp3yeT CyHIECTBYIOIIME MATEMaTHYECKHE METOAbl U CUCTEMBI
NporpaMMHUpPOBaHus JJisl pa3pabOTKH M peaau3alluud  aJrOpUTMOB pPEIICHUs
MPUKJIAHBIX 33/1a4.

1. Pa3zpaGoTaTh airoput™ u mporpammy JJisl pelieHus KpaeBoW 3aauu s
OJTHOMEPHOI'O0 YPaBHEHMS TEIJIONPOBOJHOCTA METOAOM KOHEYHBIX Pa3HOCTEN C
WCIIOJIb30BAaHUEM SIBHOM CXEMBI.

2. Pa3paboTtaTh aJIrOPUTM U MPOrpaMMy ISl pELIeHUs] KpaeBoM 3aiauu s
OJIHOMEPHOI'0 YPaBHEHHUS TEIJIONPOBOJHOCTA METOJAOM KOHEYHBIX Pa3sHOCTEN C
MCnoJib30BaHueM cxeMbl Kpanka-Hukoscon.

Crnoco0 mpoBeieHHs] — MUChbMEHHBIH.
Kpurepun ouenuBanus:

AnropuT™M u TporpamMma pa3padOoTaHbl MPABWIBHO U TpOrpamma
MOJTHOCTBIO pelIaeT MOCTAaBICHHYIO 3a/1ady — 3 Oana.

Anroput™M © TporpamMma pa3paboTaHbl C HE3HAYUTEITbHBIMU
NOTPEIIHOCTAMHU — 2 Oajia.

AnroputT™ W TporpamMma  pa3pabdoTaHbl C  CYIIECTBEHHBIMH
HETOYHOCTSIMU — 1 Oas.
AJTOpUTM M nporpaMma He pazpadboTtanbl — 0 6aJIOB.

OIIK-2.3  Pa3pabaTeiBaeT W  peaqu3yeT aJNTOPUTMBI  pPEIICHHUS  3a]a4
1poheCCHOHAIBHOM JISITSIIPHOCTH Ha OCHOBE TCOPETHUCCKUX 3HAHUM.



1. BBIMOTHUTE OTIIAIKY ¥ TECTUPOBAHKE MTPOTPAMMBI JUIsl PEILICHUs KPAEBOM 3a1a41
JUIs1 OMHOMEPHOTO YPaBHEHHUS TEIJIONPOBOIHOCTH METOJOM KOHEUHBIX PA3HOCTEN €
VICITOJIB30BAHUEM SIBHOW CXEMBI.

2. BBINIOJIHATB OTJIAJKY U TECTUPOBAHUE IPOTPAMMBI JIJIsl pELIECHUS KPAeBOU 3a1a4u
JUIS1 OMHOMEPHOTO YPaBHEHHUS TEIJIONPOBOIHOCTH METOJJOM KOHEUHBIX PA3HOCTEN €
ucrosib3oBanueM cxemsl Kpanka-Hukoncon.

Cnoco0 nmpoBeieHUs] — MUCbMEHHBIN.
Kpurepun ouenusanums:

OTnazka ¥ TECTUPOBAHUE MTPOTrPAMMBbI BBIITOJIHEHBI TPABUIILHO — 3 Oasua.

OTmanka W TECTUPOBAHHME MPOrPAMMbI BBINOJHEHBl C HE3HAYUTEIbHBIMU
NOTPEHIHOCTAMHU — 2 Oaia.

Ommagka © TECTMPOBAHHWE MPOrPaMMbl  BBINOJIHEHBI C  CYIIECTBEHHBIMU
HETOYHOCTSAMU — 1 Oam.

OTnagka U TECTUPOBAHUE IPOIPAMMBbI HE BBINOJIHEHBI — () 0asuIoB.

V. Y4eOHo-MeTOoaMYecKoe U HH(POPMALMOHHOE o0ecniedeHHe JUCTHILIMHbI

1) PexomeHayemas ureparypa
OcHoBHas JuTeparypa:
1. leBuenko, A. C. YUucnennsie MmeToibl: yueOHoe nocooue / A. C. llleBuenko. —
Mocksa: UHOPA-M, 2022. — 381 ¢. — (Bwicmiee oopazoBanue: bakanaBpuar). —
DOI 10.12737/996207. - ISBN 978-5-16-014605-8. - Tekct: anekrponHsbiid. - URL:
https://znanium.com/catalog/product/996207
2. J{emunouu b.I1., Mapon M.A. OCHOBBI BBIYMCIMTEIBHON MAaTEMAaTUKHU. - M.:
Jlans, 2011. -  [OnexTtpoHHBIi  pecypc]. -  Pexum  gocryma:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2025
3.0OpemkoBa M.H. YncrieHHbIe METO/IBI: TEOPHS U AITOPUTMBIL: yueOHOe rmocobdue /
M.H. OpemikoBa. - Apxanrensck: CADY, 2015. - 120 c.: cxem., Tabm. - bubnuorp.
B kH. - ISBN 978-5-261-01040-1; [DOnektponHsiii pecypc]. — Pexxum moctyma:
http://biblioclub.ru/index.php?page=book&id=436397
JlonoJiIHMTeIbHASA JIUTEepaTypa:
1. HoBukos, A. M. YucneHHble METObI IMHEHHOM anreOpsl: yueOHoe ocodue / A.
N. HoBukoB. — Psizanb: PIPTY, 2021. — 50 c. — Texkcrt: anexkTpoHHbIl // JlaHb:
AJIEKTpOHHO-OMOIMoTeunas cuctema. — URL: https://e.lanbook.com/book/168043
2.®anneeB [.K., ®agneera B.H. BoruncnurenbHbie METObI JIMHEHHON anreOpshl.
CII6: Jlanw, 2009. — 733 c. —[DnektpoHHBIi pecypc]. - Pexum npocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=400

2) ITporpammHoe obecrieueHue

Ne 249
(170002, Teepckas 00.1., r.TBepb, CanoBblii nepeynok, a1.35)

KomnbrotrepHbiil ki1ace (pakyabTeTa NPUKJIAJTHON MATEMATUKUA U KHOCPHETUKH



https://znanium.com/catalog/product/996207
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2025
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

['ocynmapcTBeHHBIE KOHTPAKT Ha TIOCTaBKY
Cadence SPB/OrCAD 16.6 JUIICH3UOHHBIX TPOrPaMMHBIX IPOJTYKTOB
103 - T'’K/09 ot 15.06.2009

AKT npuema nepegauu mo norosopy Ne02/12-

FidesysBundle 1.4.43 x64 13 oT 16.12.2013

Google Chrome OecCIIaTHO
JetBrains  PyCharm  Community e CIIATHO
Edition 4.5.3
Kaspersky Endpoint Security 10 mas
Windows AKT Ha niepenauy npas [1K545 ot 16.12.2022
Lazarus 1.4.0 OecrIaTHO
Akt npenoctasienus npas MC00000027 ot
Mathcad 15 M010 16.09 2011
Akt npenocraBnenusa npas Ne Us000311 ot
MATLAB R2012b 25 092012
MiKTeX 2.9 OecCIUIaTHO
NetBeans IDE 8.0.2 OecrIaTHO
Notepad++ OecraTHO
OpenOffice OecIIaTHO
- noroBop Nel3918/M41 ot 24.09.2009 ¢ 3A0
Origin 8.1 5r2 «CodrJlaita Tpeig»
Python 3.4.3 OecruiaTHO
Python 3.5.1 (Anaconda3 2.5.0 64 bit) | 6ecruiatHO
R for Windows 3.3.2 OecCIUIaTHO

Akt npuema-nepegaun Ne Tr024185 or

STATGRAPHICS Centurion XVLIL | o' o0, o

MHorodyHKIIMOHABHBII
penaktop ONLYOFFICE Gecriatnoe | GecriiaTHO
10

OC Linux Ubuntu 6ecnimataoe T1O OecIuIaTHO

3) CoBpemennbie mpodeccHoHalbHbIE 0a3bl JAHHBIX W HH(POPMAIMOHHBIC
CIIPAaBOYHBIC CHCTEMBI
1. 9BC «ZNANIUM.COM» www.znanium.com;
2. 9BC «YHuBepcuTeTcKasi 0udamorexa onaaiti» hitps://biblioclub.ru/;
3. 9BC «Jlanw» http://e.lanbook.com.

4) TlepeueHb  pecypcoB  HH(POPMAIMOHHO-TEIICKOMMYHHKAIIMOHHON  CETH
«MHTEpHET», HEOOXOIUMBIX I OCBOCHUS TUCIIUTLIHHBI

* Caiit moyiepKK1 y4eOHOI 0 Iporiecca o aucuuiutiae: http://prog.tversu.ru

* Bupryanbhas obpazoBarenbHas cpefa TBI'Y (http:/moodle.tversu.ru)

» Hayunas 6ubmmorexa TBI'Y (http://library.tversu.ru)

o Caitr TeI'Y (http://university.tversu.ru)



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

VI. MeTtoaudeckue MaTepuajbl sl O0y4YalOUIUXCS IO OCBOEHHUIO
AMCIHUIIIMHDBI
Baxnoit cocrapmsitomield ganHoro pasaena PIIJ sBnstoTcs TpeboBaHus K
PEUTHHT-KOHTPOJIIO C YKa3aHUEM 0ajlIoB, pacipeAeICHHBIX MEXKY MOTYJISIMU U
BUJIaMH pabOTHI 00yJarOIIUXCS.

MakcumanbHass cymma OaJIJIOB MO y4eOHOW NHUCLUMIUIMHE, 3aKaHYMBAOIIEHCS
AK3aMEHOM, 0 uToraM cemectpa cocrtaBiser 60 GamroB (30 GammoB - 1-i
MoyIb 1 30 6amioB - 2-it MOAYJb).

OOyuaromemycsi, HaOpaBmemy 40-54 Oanna, MpU TOABEACHUH WTOTOB
ceMecTpa (Ha MOCIEAHEM 3aHATHH 0 JUCHIUIUIMHE) B PEUTUHIOBON BEOMOCTH
ydeTa yCIIeBa€MOCTH W 3aYETHOW KHIKKE MOXET OBITh BBICTaBJICHA OIEHKA
«YIOBJIETBOPUTEIBLHO.

OOyuatomiemycsi, HaOpaBmiemy 55-57 OaiioB, NMpU TOJBEICHUH HTOTOB
cemMecTpa (Ha MOCIHEAHEM 3aHITHH 1O JIUCHUILIMHE) B rpade peHTHHTOBOU
BEJIOMOCTH ydeTa ycneBaeMocTu «lIlpemuanbHble Oalliby MOMXKET OBITh
n00aByieHO 15 6aliyioB ¥ BRICTABJIEHA SK3aMEHAIIMOHHAS OI[EHKA «XOPOIIIOY.

OOGyuaromieMmycsi, HaOpaBmemy 58—60 OaioB, NMpU TMOABEASHUM HUTOTOB
cemMecTpa (Ha MOCIEAHEM 3aHIATHH 1O JUCLUUIUIMHE) B rpade pedTUHIOBOU
BEIOMOCTU yd4eTa ycrneBaemMocTu «lIpemuanbHbie Oamibl» MOXKET OBbITh
n00aBieHo 27 0ayioB U BBICTABJIICHA YK3aMEHAIIMOHHAS OIIEHKAa «OTIMYHO». B
KaKUX-IM00 MHBIX CIIydasix J00aBJICHUE MPEMUATBLHBIX OAJIJIOB HE JOMYCKAETCS.

OO6yuaronuiicsi, Habpapmuii 10 39 0aNI0B BKIIOYUTEIBHO, CAAET IK3aMEH.

Pacnipenenenne 6amioB mo MOAYJSIM yCTaHABIMBAETCS MpEMOaBaTeeM U
MOXET KOPPEKTHUPOBATHCSI.

Tembl pacueTHO-TpaduIecKUX padoT

1. Pemrenue xkpaeBoM 3aJa4yu JJisi OJHOMEPHOIO YPAaBHEHUS TEIIONPOBOJHOCTH
METOJOM KOHEUYHBIX pa3HOCTEH. SIBHas cxema.

2. Pemenune xpaeBoy 3a1auu i1 ONTHOMEPHOIO YPABHEHHMS TEILUIONPOBOJAHOCTH
METOJIOM KOHEUHBIX pasHocTel. UucTo HesiBHAs cxema.

3. Pemenune xpaeBoil 3a1a4n AJis1 OAHOMEPHOTO YPABHEHHMS TEILUIONPOBOJAHOCTH
METOJO0M KOHEUHbIX pazHocTer. Cxema Kpanka-HukoicoH.

4. PemeHne KpaeBOM 3a1auu JJIsI OAHOMEPHOTO YPABHEHHS TEILUIONPOBOJAHOCTH
METOJIOM KOHEUYHBIX pa3HocTei. Cxema «poMO».

5. Pemenne kpaeBoi 3amaud i YpaBHEHUS KOJEOAHHWM CTPYHBI METOIOM
KOHEYHBIX pa3HOCTEN. SIBHAs cxema.

6. Pemienue kpaeBoM 3amauu JJis ABYMEPHOTO YPaBHEHUS TEILIONMPOBOJHOCTH
METOJIOM KOHEUHBIX Pa3HOCTEN. SIBHas cxema.



7. Peuienune kpaeBo# 3ajaud 1Jis IBYMEPHOI'O YPaBHEHHUS TEIIONPOBOJHOCTH
METOJOM KOHEUYHBIX pazHOCTe. JIOKaIbHO-OJHOMEpPHAs CXEMa.

8. PemeHue kpaeBol 3amauM M1 IBYMEPHOrO ypaBHeHHUs Jlaruiaca merogom
YCTaHOBJICHHSI.

IMpumepsl 3a7a4 A1 IPOBeAeHNsI TEKYIEr0 KOHTPOJIA.
3amaua 1.

PemmnTh kpaeByro 3aaauy sl ypaBHEHUS TEIIONPOBOJHOCTH
ou 102
a 4o
HCTIOJIB3YS YACTO HEABHYIO cXeMy ¢ maroM h=0.3 mo X u ¢ marom 7 =0.1 o t npu
0<t<0.1.

, 0<x<0.9, u(x,0)=1-x3, 6—“(o,t)zL, u(0.9,t) =0.271
OX t+1

3amaya 2.

Pemutn KpacBYIO 3aa4y JJIA YPAaBHCHUS TCILJIOIIPOBOJHOCTH

o°u oou 1 ou ou 1
=2 — ,0<x<2, u(x0)=x*(2-x), —(x,00=x, u(0,t)=0, —(2,t) = ———,
ot? ox? t+2 (x0) ( ) 8t( ) .1 6X( ) t+1

HCIIOIB3Y4 ABHYIO cxeMy ¢ maroM h=0.5 nmo X u ¢ marom 7 =0.2 notnpu 0<t<0.4

HaumeHoBaHue pa3nenoB U TeM CamocTosiTenbHas padoTa

Pemienne kpaeBbIxX 3a7a4 JJisi OJJHOMEPHOTO
ypaBHEHHS TemonpoBogHocTH MeToaoM [3] I'maa X. §5. 3anmauu 1,7.
CETOK.

Pemenue kpaeBbIX 3a7a4 711 OTHOMEPHOTO
YpaBHEHUS TUNepO0IMYECKOro tuna |[3] 'maBa X. §7. 3anaum 1,5.
METOJIOM CETOK.

YCTOWYMBOCTh  PA3HOCTHBIX CXEM  JUIs

N 3] I'nasall. 3amauya 18.
YpPaBHEHUM B YACTHBIX MPOU3BO/IHBIX. 3] a

Pemienne kpaeBbIX 3amad sl ypaBHEHUU
AJUIMIITUYECKOTO TUMA METOJO0M KOHEYHBIX
Pa3HOCTEN.

[3] T'maBa X. §3. 3agaum
3a,0.

MeTtonbl TOCTPOEHUS PA3HOCTHBIX CXEeM 1Jis | [6] I'nasall. 3amaun
KpPaeBBIX 3a7]a4 MaTeMaTUUECKON (U3UKHU. 2,6,36,37.

Cnucok BOIIPOCOB K 3K3aME€HY



1. SIBHas nByxcioWHas pa3HOCTHAs CXEMa JUIsl YPaBHEHMs TEIUIONPOBOIHOCTH JUIS
Clydasi, KOTJa Ha rpaHulIe 33/1aHO 3HaueHue uckomoil pyHkuuu. Iloctpoenue cxemsl,
111a0JI0H, MOPS/IOK alPOKCUMALIUH.

2. SIBHasg nByXCIOWHAsl pa3HOCTHAs CXeMa JUisl YPaBHEHMS TEIUIONPOBOIHOCTU IS
clryyas,

KOIJa Ha TpaHMIle 3aJaHa MPOU3BOJHAS MCKOMON (DYHKIIMU IO MPOCTPAHCTBEHHOW
koopauHare. [ToctpoeHne cxeMbl, 11abJI0H, MOPSIOK arpPOKCUMAIIUH.

3. Uucro HesBHAS pa3HOCTHAs CXeMa JJI YPABHEHUS TEIUIONPOBOJHOCTH VIS CITydasi,
KOI'JIa Ha TPaHMLIE 33/1aHO 3HayeHHe ucKoMoil pyHkimu. [loctpoeHue cxemsl, M1a0JI0H,
MOPSIZIOK alMpPOKCUMALIUH.

4. Yucto HesiBHAS Pa3HOCTHAA CXEMa AJI YPAaBHCHIL TCIUIOIIPOBOAHOCTH JIA CiIydasd,
KOria Ha I'paHHIIC 3aJldHa ITPOU3BOJIHAsL HCKOMOM (1)YHKHI/II/I 110 HpOCTpElHCTBGHHOﬁ
KOOpAHUHATC. HOCTpOGHI/Ie CXCMBEI, IHa6JIOH, IMOPAOOK aIIIPOKCHUMAIIUH.

5. JIByxcIoitHas cxema ¢ BecaMu JUIsl ypaBHEHHUs TETUIONPOBOJHOCTH IS CITyYast, KOra
Ha TpaHMIIE 3aJaHO 3HauyeHHe uckoMod QyHKIwH. [locTpoeHue cxemsl, mabIIoH,
MOPSZIOK ampoOKCUMAIUH, alroput™ pacueta. Cxema Kpanka-Hukosncon.

6. Cxema "poM0" 17151 ypaBHEHUS TEIUIONPOBOAHOCTH ISl CIIy4asi, KOT/a Ha TpaHUIle
3a7aH0 3HaueHue uckomoi (QyHkimu. IlocTpoeHne cxembl, MAONOH, MTOPSIOK
anMpoKCUMALIUH, AJITOPUTM pacyera.

7. 1loBbIIIcHME mopsaKa arrpOKCUMalli I'PAHUYHBIX YCJ]OBI/Iﬁ JJIA ClIydast, Korja Ha

TpaHUIIe
3a/1aHa MPOM3BOIHASI HICKOMOM (DYHKIIMH 10 TIPOCTPAHCTBEHHOM KOO IMHATE.

8. SIBHas pa3HOCTHAs CXeMa JUI ypaBHEHHS TUTIIEPOOTMUECKOr0 THIIA JIs CTy4asi, Koraa
Ha TpaHWIIEe 33/IaHO 3HaueHne uckomor ¢yHkimu. I[locTpoeHue cxembl, mabIIoOH,
MOPSAOK aMmpOKCUMAIUH.

9. IloBbllieHHE TOpSAKA AMIPOKCHMAIMM HAYAJIBHBIX YCIOBUM JJISI  YPaBHEHHS
TUNEPOOTMYECKOTO THITA.

10. OGmiee noHsATHE 00 YCTOMUMBOCTH Pa3HOCTHBIX cXeM. OCHOBHBIE OIPEICIICHUS U
TeopeMbl (0€3 T0Ka3aTeIbCTB).

11. YcToiunuBOCTh Pa3HOCTHOM CXEMBI KaK CJIEACTBHE alMpPOKCUMAIIUU U CXOAUMOCTH
(ToKa3aTenbCTBO TEOPEMBI).

12. HeoOxomumoe CeKTpaibHOE YCIOBHE YCTONUMBOCTH Pa3HOCTHBIX CXeM  (YCJIOBHE
Heiimana). O61uii moaxo.



13. HccnenoBanue yCTOMYHMBOCTH SIBHOM JBYXCJIOMHOM PAa3sHOCTHOW CXEMBbl UL
YPaBHEHUS TEILIONPOBOAHOCTH € IIOMOIIBIO CIIEKTPATIBHOIO YCIIOBHSI.

14. NccnenoBaHyre yCTOMUMBOCTH YUCTO HESIBHOM ABYXCIIOMHOM pa3HOCTHOM CXEMBI /IS
YPaBHEHUS TEIUIONPOBOIHOCTH C MIOMOIIIBIO CIIEKTPAIIBHOTO YCIIOBUSI.

15. Jloka3aTenbCTBO HEYCTOMYMBOCTH SIBHOM TPEXCIIOMHOW PAa3HOCTHOM CXEMBbI IS
YPaBHEHHUS TEIUIONPOBOIHOCTH C IIOMOILBIO CIIEKTPAIIBHOTO YCIIOBUSL.

16. HccnenoBaHue yCTOWYMBOCTH SIBHOM PA3HOCTHOM CXEMbl Ul YpaBHEHHUS
TUNepOOIMUECKOr0 THIIA C TIOMOILBIO CIIEKTPAIBHOTO YCIIOBHSL.

17. SIBHas pa3HOCTHAA CXeMa I ABYMEPHOIO YPABHEHUS TEILIOMPOBOJHOCTH.

18. Yncto HesBHAS Pa3HOCTHAA CXCMa AJI1 IBYMCPHOI'O YpaBHCHUS TCILUIOIIPOBOAHOCTH.
pr,Z[HOCTI/I CC pajin3alru.

19. HOCTpOGHI/Ie CXCM PACHICIVICHK:A JJII IBYMCPHOI'O YPAaBHCHIA TCILIOIIPOBOAHOCTH.

20. Pa3HOCTHas cxema Juisl IByMEPHOIO YPABHEHMsI TEIUIONPOBOJHOCTH B IOJISIPHBIX
KOOpJMHATAX.

21. Pa3HOCTHAs cxema JJIs IByMEPHOTO YPABHEHUS AJUTMITHYECKOTO TUIIA.

22. Meroapl anmmpoOKCUMAlMy TPAaHWYHBIX YCIOBHM JJISi JBYMEPHOIO YpPAaBHEHHS
DIUIMIITUYECKOTO TUTIA.

23. Meron yCTaHOBIICHUS PELICHHS KPAEBBIX 33]a4 JUIsl YPABHEHUH SIUIMIITUYECKOTO
TUIIA.

24. Tlpumenenune MetofioB AkoOM u 3elaernst K PEIICHUIO CHCTEMbI Pa3HOCTHBIX
YPaBHEHUI, aNMpOKCUMHUPYIOIIMX KpAaeBYIO 3aJady [js JBYMEPHOIO YpPaBHEHUS
[Tyaccona. MeTop penakcalyu.

25. Onpenenenue COOCTBEHHBIX YMCET U BEKTOPOB MATpHILIbl CUCTEMBI PA3HOCTHBIX
YpaBHEHU, amMpPOKCUMHUPYIOIIMX KpPaeBYIO 3aJady Ijisl OJHOMEPHOTO YypaBHEHUS
BTOPOTO MOPSIZIKA.

26. OnpeneneHrie COOCTBEHHBIX YHCEI MATPULBI CHCTEMbI PAa3HOCTHBIX YPABHEHHH,

anMpOKCUMHUPYIOLIUX KPAeBYIo 3a1ady Jupuxiie st 1ByMEPHOTO YpaBHEHUS
Ilyaccona.

27. OneHka yucia uTepanuii, HeoOXOAUMBIX ISl TOCTHKEHUS 3aTAHHOM TOYHOCTH TIPH
MIPUMEHEHUHA METOJIA WUTEPALMHA C MAPAMETPOM K PEIICHHUIO CUCTEMBI PAa3HOCTHBIX



YPaBHEHHH, aNNpPOKCMMHUPYIOIIMX KPAeBYH 3ajady il JBYMEPHOIO YpPaBHEHHUS
ITyaccona.

28. CocrapieHue Pa3HOCTHLIX CXEM MCTOIOM paBHOCTHOI?I AIIIIPOKCUMAaIrH.

29. CocraBnieHre pa3HOCTHBIX CXEM METOJIOM HEOIPEAeTIeHHBIX KO3 UIMEeHTOB
(Ha mprMepe ypaBHEHUS TETUIOPOBOTHOCTH).

30. CocraBnieHre pa3HOCTHBIX CXEM METOJIOM HEeoNpeaeTeHHbIX KO3 duImeHToB
(Ha mpuMepe TPEYTOIbHOM CETKH I IByMepHOTo ypaBHeHus [lyaccona).

31. CocTaBneHre pa3HOCTHBIX CXEM MHTETPO-UHTEPIOISALMOHHBIM METOZOM.
(Ha mpuMepe ypaBHEHHS TETUIONPOBOTHOCTH).

32. Metopa KoHeYHBIX 3ieMeHToB. O0mui noaxos. [IpumMeHeHne MeToia K perieHUIo
KpaeBbIX 33j1a4 JijIsl OOBIKHOBEHHOTO (D ()epeHITNAIILHOTO YPaBHEHHSI.

33. IlpuMeHeHHe METO/la KOHEYHBIX SJIEMEHTOB K PEIICHUIO KpAaeBbIX 3ajad JUls
JIByMepHoro ypasHeHwus [lyaccona.

TpeOoBaHus K peiTHHI-KOHTPOJIIO.
Pacuer 0aJsi10B 32 cemecTp B LeJIOM
1. Tlocemenue 3ansTuii — 23 Oamna (o 1 6amty 3a 3aHATHE);
2. Pemenwue 3a1a4 y JOCKM Ha MPAKTUUECKUX 3aHATHIX — 12 6amioB (mmo 2 6anna 3a
3a/1ady, peUIeHHYI0 y JOCKU, HO He Oosee 6 OasioB 3a MEpBbIA MOAYJb U HE
0onee 6 6anIoB 3a BTOPOM MOJYJIb);
Koutponbshas padota — 10 6anmos (2 3aga4yu o 5 6aioB);
4, Cpaua pacuyetHoro 3amanus Ha DBM — no 15 6amios, u3 HUX:
- cJlaya 3aJaHMs HE T03Ke 3aueTHOH Heaeau — 10 6aymios;
- cJava 3a7aHus He mo3xe 1 gexabps — 3 6amia TONmOJHUTEIHHO;
- HaJlM4Hhe KaueCTBEHHOTO rpauyecKoro BHIBOJA PE3YJIHTATOB CO IIKAJIAMH —
2 Oata JOTOIHUTENBHO.

w

Pacnpenesienue 02/U10B 110 MOAYJISIM

Monayns 1.
1. Tlocemenue 3ausatuii — 12 6amios;

2. Pemienue 3a1a4y Ha MPAKTUYECKUX 3aHATUAX — 6 OAILIIOB;
3. Konrtposnbnas pabora — 10 6aos.
Bcero 28 6aios.

Monyns 2.
1. Ilocemenune 3anaruii — 11 6ayuios;

2. Pemenue 3a1a4 Ha MPAKTUYECKUX 3aHATHAX — 6 OaJIOB;
3. Cnaua pacueTHoro 3ajmanus Ha DBM — 15 6amios.



Bcero 32 6amna.

IIpumeyanus.
1. Jlns momycka K 9K3aMeHy HE0OXOIUMO CAaTh MHIAMBUAYyATbHOE 3aJaHHE Ha
OBM (pacuetHo-rpaduyeckyio padbory).
2. Otuer mno wuHAuBHAyanbHOMY 3amanHuto (PI'P) mpencraBnsercs B
AIIEKTPOHHOM (opMe U JTOJDKEH COAepk aTh: MOCTAHOBKY 3aJla4yH, OMHCAHUE
METO/Ia U aJITOPUTMa pacueTa, TeKCT IPOrpaMMbl U aHAJIN3 PE3yJIbTATOB.

VIl. MarepnanbHO-TEXHHYECKOe 00ecrieyeHue
Jlns aynuTopHOM paboTHI.

VYyebnas aynutopus Ne 7 | Habop yueOHol Mebenu, MenoBas JOCKa.
(170002, Tsepckas 001.,
r. TBepp, CanoBblit
nepeysoxk, 1.35) Hab6op yue6Hoit mebenu,
VYyebnas aynmutopus Ne 20 | skpaH,

(170002, Tsepckas 00I1., | IPOESKTOP.

r.TBepp, CanoBblit
nepeynoxk, a.35)

JI71s1 caMOCTOSITENTBHOM PaOOTHI.

ITomenienue st | Kommsrorep,
CaMOCTOSTEIbHON paboTHI | 9KpaH,
00yJaroImMXCs: MIPOEKTOP,
KowmrbrorepHslii KJIaCC | KOHAUIIMOHED.
dakynpTeTa [IMuK

Ne 46

170002, Teepckas o61., 2.Teepw,

Caooevlii nepeynok, 0.35

VIIl. Cenenusi 06 00HOBJIeHMHU Pado4eil MPOorpaMMbl TUCIUTLIUHBI

Jara ]|
. MPOTOKOJI
OO0HOBJICHHBIT pa3aen | Onucanue P
Ne . 3aceaHusA
pabouei NPOrpaMMbl | BHECEHHBIX
ILII. . Kageapsol,
AUCIHUANIMHBI U3MEHeHuH
yTBepAMBIIEro
HU3MEHECHUS
1.1 11. 2) [TporpamMmmHoOe Bnecensl u3menenus B | Ot 24.08.2023
oOecrieueHue cniucok 10 roja, MPOTOKOJ
Ne 1 yueHnoro
coBeTa
dakynbTeTa
2. V. 1) Pexomennyemas | O6HoBieHue ccbuiok | Ot 24.08.2023
JIUTEepaTypa Ha JIUTEpaTypy rojia, MPOTOKOJ




Ne 1 yueHnoro
coBeTa
dakynpTeTa




