MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumeHnoBaHue o6pa3oBaTejbHOI NporpaMMsel. JHeproodecnevyenne Npeanpus T
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
MATEMATHUYECKOE MOJAEJIMPOBAHUE B TEIIVIOODHEPI'ETUKE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.09.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

8 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

8 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

8 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

8 cemecTp - 85,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Banyesa E.I.
[IpenomaBaTelib WpeHTudkaTop Ral9c063b-ValuevaEP-dec0a72f E.I1l. BanyeBa
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

MypauH M.C.

Waentuduratop

R73e8cc57-PurdinMS-97ce3ae5

M.C. Ilypaun

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

rapses A.B.

Waentuduratop

R75984319-GariayevAB-a6831ea]

(pacmudpoBka
MIOJITIHUCH)

A.B. I'apseB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ienp ocBoOeHMs JMCUMIUIMHBI. HW3YYCHHE  YHCICHHBIX METONOB  pElIeHHd  3a7ad
TEIIOMAaccooOMeHa MPUMEHUTENFHO K TMpoleccaM, MPOTEKAloIUM B 3JEMEHTaX COBPEMEHHBIX
TEIIOOHEPIreTUYECCKHUX arliapaToB
3agauu AMCHMIIMHBI
- 03HAKOMUTh 00YYaIOLINXCS C YUCICHHBIMU METOAMHU PELICHUs 3aa4, OIMChIBAIOIUX
IIPOLIECCHI B DJIEMEHTAX TEIUIOTEXHUUYECKOTO 000pYy10BaHUS;
- I1aTh UHPOPMALIUIO O KOPPEKTHOCTH MTOCTABIEHHON 3aJ]auu, YCTOMUMBOCTH, CXOAUMOCTH,
MOTPEITHOCTH BBEIYUCIUTEIILHOTO aJITOPUTMA,
- Hay4UTh 000CHOBAaHHOMY BBIOOPY ONTUMAJIbHBIX N1APAMETPOB YUCIEHHON CXEMBI.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIeTeHIIUH HHIMKATOPA T0CTHKEHHS
KOMIICTCHIIUHN

ITK-2 Crocoben NJ1-3nk-2 Beimoauser 3HATh!
y4acTBOBaTh B pa3paboTKe TEIJIOBBIC U TUIPABIHMUECCKUE - CYHWICCTBYOHUE METO/IbI
OTJICIbHBIX PA3/IEIOB pacueThl CUCTEM MaTCMATHICCKOTO MOJICITMPOBAHHA
MIPOEKTHO- TEXHOJIOTHYECKUX CHCTEM, YKa3aHHBIX IIPOLICCCOB;
KOHCTPYKTOPCKHX U MIPOLIECCOB U 000PYAOBAHUS - MCTO/IBI QHAJIN3A YCTONYHBOCTH
TEXHUKO-PKOHOMUYECKUX BBIYHMCIIUTEIILHOTO aJIrOPUTMa;
pacyeToB CHUCTEM - OCHOBHBIC 3aKOHBI KOHBEKTHBHOTO
SHEProo0ecIeueHus TEIJIOMaccoOOMeHa U KI1acCU(UKAITHIO
IpEIIpPHUATHI Ha OCHOBE MaTEeMaTHYECKUX YPaBHEHHH,
HOPMAaTHBHOM OTIMCBIBAIOIIUX MPOIECCHI, MPOTEKAIOIINE
JIOKYMEHTAIIUH C B 2JICMEHTaX TEIIOMAacCOOOMEHHOIO
UCIIOJIb30BaHUEM 000py10BaHUSI.
COBpPEMEHHBIX
MPOTPaMMHBIX CPEJICTB YMETB:

- chopMynupoBatTh PU3NIECKYIO U
MaTeMaTHYECKYHO MOCTaHOBKY,
OTIMCHIBAIOIIYTO IPOIIECCHI
TEIIOMAacCOOOMEHa B pa3IMYHbIX
TEXHUYECKUX YCTPOUCTBAX;

- BBIOpATh U3 CYIIECTBYIOIINX METOJIOB
MAaTE€MaTUYCCKOro MOACIUPOBAHUA
HanOoJIee MPUEMIIEMBIH IS
MOJICTTUPOBAHUS KOHKPETHOTO TIpoIiecca
TEIIOMacCOOOMEHa;

- IOKa3aTh YCTOWYUBOCTH BEIOPAHHOTO
BBIYUCIIUTEIILHOTO AJITOPUTMA,;

- HAUTH ONTUMAJIbHBIE TapaMeETPhI
YHCJICHHOMN CXEMBI.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumnimHa OTHOCHUTCS K OCHOBHOW Tpod)eCCHOHAIbHONW 00pa3oBaTeNbHOM MporpaMMme
OHeproobecnieuenne mpennpusatuii  (manee — OIIOII), wHampaBmenus moarotoBku 13.03.01
TennosHepreTrka U TEIUIOTEXHUKA, YPOBEHb O0Opa30BaHUs: BBICIIIEE 00pa30BaHUE - OaKataBpuar.

bazupyercs Ha ypoBHE cpeaHero oomero ooOpa3oBaHusI.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIC MTOHATHUSA 4 8 2 - - - - - - - 2 - Ilo020mogKa K meKyuiemy KOHmMpoio:
MaTEeMaTHYECKOTO IToBTOpeHne MaTepuaa 1o pasaeiny
MOJEIUPOBAHUS "OCHOBHBIE IOHATHS MaTEeMaTHYECKOTO
11 OCHOBHBIC MOHATHSA 4 2 - - - - - - - 2 - MoienupoBaHus”
MaTEeMaTHYECKOTO I10020mogKa K npaKmuuecKum 3auAmuam:
MOJIEIMPOBaHUS Nzyyenne marepuana no pazaeny "OCHOBHbIE
MOHSTHS MaTEMaTHIECKOTO MOACIUPOBAHUS"
MOATOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
"OCHOBHBIE IOHATHS MAaTEMaTHYECKOTO
MOJIenTUpoBaHus"
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[1], 43-79
2 YucneHHoe pelieHne 4 2 - - - - - - - 2 - Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
HEJIMHEIHBIX IToBTOpEHNe MaTepuaa Mo paszaery
YpaBHEHUH "UucneHHoe peleHre HeITMHENHbBIX
2.1 UYucneHHoe pelieHne 4 2 - - - - - - - 2 - ypaBHeHHH"
HEJIMHEIHBIX Ilod20mogKa K npaKmuyeckum 3aHAMUAM:
ypaBHEHUH W3yuenne matepuana no pasgeny "UucnenHoe

pellleHe HETMHEHHBIX YpaBHEHHUH'" MOAr0TOBKA
K BBITIOJTHEHHIO 33JJaHAH Ha MPAKTUIECKUX
3aHATHIX

Camocmoamenvroe usyuenue
meopemuyiecko20 mamepuana: zyuenue

5




JIOTIOJTHUTEIBHOTO MaTepHaia o paszierny
"YucneHHOe pelieHue HeTUHEeHHbBIX
ypaBHeHUH"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 8-120
[7], 5-215
3 YucnenHoe 4 2 - 2 Ilodzomoeka K meKyuiemy KOHmMPOJIi0:
HMHTETPUPOBAHUE IToBTOpEHNE MaTepuana Mo pasaety
3.1 YucnenHoe 4 2 - 2 "YucneHHOe HHTErpupoBaHue"
HMHTETPUPOBaHNE IlodzomogKa K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuana no paszaeny "UucnenHoe
HHTErpupoBaHue" MOATOTOBKA K BBINOJIHEHHIO
3aJlaHUi Ha IPaKTHYECKUX 3aHATHUIX
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"HucneHHoe UHTErpupoBaHue”
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], 375-408
[7], 5-215
4 Pewenne 60 12 18 30 ITodzomogKa K mexkyuiemy KOHmponio:
OOBIKHOBEHHBIX IToBTOpenne maTepuana mo paszaeny "Pemrenne
i depeHInanbHbIX 0OBIKHOBEHHBIX T depeHInaIbHbIX
YpaBHEHUU METOJIOM YpaBHEHH METOJIOM KOHEUHBIX pa3HOCTEH"
KOHEYHBIX Pa3HOCTEH Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
4.1 Pemenue 60 12 18 30 N3ydenne matepuana no pazaeny "Perenne
OOBIKHOBEHHBIX 0OBIKHOBEHHBIX ] depeHIanbHbIX
i depeHnraTbHBIX YpaBHEHHH METOAOM KOHEYHBIX pa3HoCTeH"

yYpaBHEHHI METOJIOM
KOHEYHBIX Pa3HOCTEN

TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAKTUYECKUX 3aHATUIX

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: VIsyaenue
JIOMOJTHUTENBHOTO MaTepHaia o pas3zeiny
"Perenue 0OBIKHOBEHHBIX AU depeHIInanTbHbIX
YpaBHEHHH METOJOM KOHEYHBIX pa3HOCTeH"
H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:




[2], 23-43; 78-79; 91-95; 190-192

[4], 3-26
[6], 4-13
[7], 5-215
5 Pemenne 36 10 - 10 - 16 - Iloozomoeka K meKyuiemy KOHmMPOJIo:
i depeHnranbHBIX [ToBTOpenne maTepuana mo pasneny "Pemenne
YPaBHEHHUH B YaCTHBIX muddepeHnanbHBIX YpaBHEHNH B YACTHBIX
MPOU3BOIHBIX METOJIOM MIPOM3BOIHBIX METOJIOM KOHEYHBIX pa3HOCTel"
KOHEYHBIX Pa3HOCTEH I10020mo6Ka K npaKmu4eckum 3auAmMuam:
5.1 Pemenne 36 10 - 10 - 16 - W3zy4yenune marepuana o paszaeny "Pemenne
i depeHInanTbHBIX muddepeHmanbHbIX YpaBHEHUH B YaCTHBIX
YPaBHEHHUI B YaCTHBIX MIPOU3BOIHBIX METOJOM KOHEUHBIX pazHocTei”
MPOU3BOJHBIX METOAOM MIOJITOTOBKA K BBIMOJIHEHUIO 3aJaHUN Ha
KOHEYHBIX Pa3HOCTEH MPaKTHYECKUX 3aHITUSIX
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"Permenune quddepeHnnaIbHbIX YpaBHEHUH B
JACTHBIX ITPOU3BOIHBIX METOJIOM KOHEUHBIX
pazHoctei"
H3yuenue mamepuanog 1umepamypnbix
UCIMOYHUKOG:
[2], 57-72; 117-132; 147-178
[3], 3-17
[5], 3-15
[7], 5-215
Ox3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 144.0 28 - 28 0.5 52 335
Hroro 3a cemecTp 144.0 28 - 28 2 - 05 85.5

IIpumeuanue: Jlek — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTAIUH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpymmnoBsie KOHCYIbTallMU TIO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmiit KoHTposb; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble noHAMUA MAMeMamuyecKko20 Mo0eauposansl

1.1. OcHOBHBIE TOHATHS MATEMAaTHYECKOTO MOIETTUPOBAHUS

[ToHsiTHE ~MaTEMaTHYECKOTO MOJCIMPOBAHUSA. AJNTOPHUTMHYECKas cxeMa: (u3nuecKas
MOCTaHOBKA 3a/la4yM, MPUMEPhI; MATEMaTHYECKOe OMUCAHKE 3a/1ayH, IPUMEPHI; METOJ YUCICHHOTO
penieHus: (4ucieHHas cxeMma), MPUMEPhI; CO3JaHue KOMITbIOTEPHOW MPOTrpaMMbl M PacyueThl C €€
UCIIOJIb30BaHUEM; aHalIW3 pe3yJbTaTOB; YTOYHEHHE MAaTeMaTH4YEeCKOro OINucaHus (MOJENH),
YUCJICHHOW CXEMBbI, MPOBEJIECHUE TECTOBBIX M CHUCTEMaTHYECKUX pacueToB. OCHOBHBIC TMOHSATHUS
BBIUMCIUTEILHOTO MOJEIUPOBAHUSA: KOPPEKTHOCTh MAaTeMaTH4YeCKOW IIOCTAaHOBKU  3aJayH,
YCTOMYMUBOCTH BHIYUCIUTEIIBHOTO aJITOPUTMA.

2. Yucnennoe pewenue neauneunvix ypagHeull

2.1. YucneHHoe pellieHne HETMHENHBIX YpaBHEHUM
Jlokamuzammst kopHed. Meron Ouceknuu. HWrepanmumonnsie Meroabl. Meron HproTroHa
(kacaTenbHBIX). MeTon Xopa (CeKyIuX ).

3. Yucnennoe UHmezpuposarue

3.1. YucneHHOE UHTETPUPOBAHUE

KBagparypusle ¢opmynsl  uHTepnonsuuonHoro tuna. @opmynsl  Herorona-Koteca.
KBanparypusie ¢opmynsl [aycca.. Ilpumepsl. Brruncienune wuHTErpanoB oT (YHKIHHA C
ocobenHocTsamu. IlpeacraBieHue QyHKIUMM B BHUAE MNPOU3BENEHHs, HpUMEp. AJAUTUBHOE
npezcrasieHne GyHkuuu, npumep. [Ipencrapnenne ans nepruoaunueckux GyHKIUN, IPUMED..

4. Pewenue 00bIKHOBEHHbLX dud)d)epeﬂuuaﬂbh!blx VDCZ6H€HML7 MEMOOOM KOHEUHBLX Da3HOCI’I’l€ZZ

4.1. Pemienne oObIKHOBEHHBIX U (HepeHIIMATBbHBIX YPaBHEHUI METO1I0M KOHEUHBIX pa3HOCTEN

[Tonstue o pasHocTHOM Metone pemeHus. CeTka M ceTouHas (YHKUMA. ANMPOKCHMAIMS,
CXOJMMOCTh, YCTOMYMBOCTb CXEMbl. TOUYHOCTb (IIOTPEIIHOCTb) pELIEHUs. XapaKTePUCTHUKU
Pa3sHOCTHOM cXeMbl (TMOPSAIOK aNMPOKCUMAIINU, CXOIUMOCTh, YCTOMUUBOCTh, MOHOTOHHOCTD U T.11.).
PasHocTHOE pemieHre OOBIKHOBEHHOTO AU(QGEepeHIINaTIbHOTO0 YpaBHEHHS MEPBOrO IMOpsKa.
Anmpoxcumanus nepBoi MPOU3BOJHON OJHOCTOPOHHUMH PAa3HOCTSAMH, LEHTPAIBHOW Pa3HOCTBIO.
Cxema Diinepa. HesBHas cxema. Cxema mnpeaukTop-KoppekTop. CpaBHUTENBHBIM aHaIU3 Tpex
cxeM. Cxembl BbIcokoro nopsiaka. Meron Pynre-Kyrtel. PasHocTHOe perieHne oOBIKHOBEHHOI'O
i depeHIIMaTbHOr0  YpaBHEHHUsS BTOPOro mopsiaka. Pa3HocTHas anmpokcumanusi BTOPOH
IIPOU3BOJHON. ANNPOKCUMAIMS I'PAHUYHBIX YCIOBUH JBYXTOUEYHBIM YPaBHEHHEM C IIEPBBIM U
BTOpbIM mopsakoM. 3anaya Komm. Pa3HocTHBIM MeTon pemieHus. YCTOHYMBOCTh Pa3HOCTHOM
cxeMbl. KpaeBas 3amaua. PasHOCTHBIN METOJ pelieHus. Y CTOMUMBOCTh Pa3HOCTHOM cxeMbl. MeTon
nporoHku. ®opmynsl nporonku. Ilpsimas um oOpaTHasi TpPOroHKa. YCJIOBHSI BBIUMCIMMOCTH
IPOTOHOYHBIX KOAPPHUIMEHTOB, yCTOWYMBOCTH, MOHOTOHHOCTH IIPOTOHKH. METO anmpoKcuMaiuu
NepBOM MPOU3BOIHON (LIEHTpaIbHAasl pa3HOCTHAs cXeMa, cxeMa "MpoTuB notoka'"). CeToyHoe Yuciio
Peiinonbnca. Cxema  Camapckoro. CpaBHUTENbHBIM — aHanu3 Tpex cxeMm. [lonsrue
KOHCEpBATUBHOCTH cXeMbl. [luBeprenTHas ¢opma 3amucu HcxoaHOro auddepeHnnaIbHOro
ypaBHeHud. [Ipumepbl KOHCEpBaTMBHOW M  HEKOHCEPBAaTMBHOM CXEM Il  YpaBHEHHUS
TEIUIONPOBOAHOCTH € TEpEeMEHHBIM  KOA(PGUIMEHTOM TEIIONPOBOAHOCTU.  MinmrocTpanus
NOsBIEHUS (PUKTUBHOTO MCTOYHMKAa B HEKOHCepBaTHMBHOW cxeMme. KoHcepBaTHUBHBIH crmoco0
amnMpOKCUMAIIMA TPAHUYHBIX yciaoBuil. CpaBHEHHE ¢ HEKOHCEPBATHUBHBIM CITOCOOOM. PazHOCTHBIIM
METO/]] PELIEHHS aBTOMO/IETBHBIX 3a7a4 IOTPAHUYHOTO CJIOA..



5. Pewenue oupdepenyuanvuvix ypasnenull 8 4aCmHubix NPOU3E00HBIX MEMOOOM KOHEUHbIX
pasHocmeti

5.1. Pemienune nuddepeHnnanbHbpIX ypaBHEHUN B YaCTHBIX MTPOU3BOIHBIX METOJIOM KOHEUHBIX
pasHocTen

Knaccudukanus nuddepeHnuanbHblX YpaBHEHH BTOPOTO MOPSIKA B YaCTHBIX MTPOU3BOIHBIX.
[Tpumeprl. [locTaHoBka TrpaHHYHBIX YCIOBUM, oOOecrneunBaromias KOPPEKTHOCTh 3ajayu.
PasznoctHoe pemienne qudQepeHnaIbHbpIX YpaBHEHUH B YaCTHBIX MPOU3BOJHBIX MAPA00THUECKOTO
tuna. MozenbHOe ypaBHEHHE, TpaHUUHbIe ycrnoBus. SIBHas cxema. HesiBHas cxema. O6mas cxema.
YcroitunBocth. Cxema Kpanka-Hukonbcona. Cxembl [UIsi ypaBHEHHS Mapa0OIUYECKOro THMA C
JBYMsI ITIPOM3BOJHBIMH IEPBOIO MOPSAKA. Y CTOMUYMBOCTh U MOHOTOHHOCTh IIPOTrOHKHU. Pa3sHocTHOE
pelleHne 3aJayd O TEYEHMM JKUJIKOCTH B KaHaie. Meron pacuierieHus. PazHocTHoe pelieHue
mubdepeHIIMaNbHBIX YPAaBHEHUH B YACTHBIX MPOM3BOAHBIX 3JUIMIITUYECKOro THma. MojaenbHoe
yYpaBHEHHUE, Pa3HOCTHAs allpoKcUManus. ANIpOKCUMAaIus NEPBBIX IPOU3BOJHBIX. TepanuonHble
METO/Ibl PEIICHUsI CUCTEMBI MIATUTOYCUHBIX anreOpandeckux ypaBHeHui (SIkoowm, ['aycca-3aiigens,
IIEPEMEHHBIX HampasiieHu#). MeToJ penakcaluu, BEpXHsS, HIKHSASA, MOJHAsT U ONTUMAaJIbHas
penakcanus. 3aBUCUMOCTb K03 duUllMeHTa pejakcallii OT BXOJIHBIX JaHHBIX. PasHOCTHOE pelieHue
Qg depeHIaIbHbBIX YPaBHEHUI B YaCTHBIX MPOU3BOAHBIX TMIEpOOIMYECcKOro tuma. PazHoctHoe
pellleHrne YpaBHEHMsI THIEpOOIMYECKOro THIMA NepBOoro mopsaka. [loHsTHe XapakTepHCTHUKH.
[Tpumeprl. Pa3HOCTHBIE cXeMbl JUIsl pelIeHUs YpPaBHEHMM runepOoJM4ecKoro Tuma: 'TpaBbli
yroiok", "neBplil yrojaok", HesiBHas CXeMa..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. Pemienune nuddepeHnmanbHbIX ypaBHEHUH B YaCTHBIX IPOU3BOIHBIX METOJOM KOHEUHBIX
pa3HOCTEN;
2. Pemienne 0ObIKHOBEHHBIX UG depeHMaTbHbIX YPAaBHEHUIH METOA0M KOHEUHbIX
pa3HOCTEN;
3. UncneHHOe UHTETPUPOBAHME;
4. YucneHHoe pellieHue HeTMHEHHBIX YpaBHEHMI;
5. OCHOBHBIE NIOHATUS MATEMATUYECKOTO MOJEIINPOBAHHS.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Texywui koumpoas (TK)

1. KoHcynpTanuu HampaBjieHbl Ha MOJy4YeHWE UHAMBUAYATbHOTO 33/aHUS JJIS BBITOJHEHUS
KOHTPOJBHBIX MeponpuaTuid mo pasaeny "OCHOBHbIE TOHSTHS MaTeMaTUYECKOTO
MOJIEIUpOBaHus"

2. KoHcynpranuu HampaBieHBl Ha MOJMyYeHHE WHAWBHIYAITBHOTO 3aaHUS JIJISl BHITTOJTHEHHUS
KOHTPOJIbHBIX MEPONIPUATHH 1O pa3zaeny "UucieHHoe pelleHne HEMMHENHBIX ypaBHEHU"

3. Koncynpranuu HarpaBieHbl Ha MMOJyYeHHE WHIWBHUIYaTHHOTO 3aaHUS JJISl BHITOJHEHHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3zeny "UucieHHoe HHTerpupoBanue”

4. KoHCynbTalluM HaIpaBJIEHbl Ha MOJTYYEHHE WHIUBUIYATbHOTO 3a/aHUs JUIsSl BBITOJIHEHUS
KOHTPOJIbHBIX MEPONpUATHH 1o pa3zaeny "Pemenne oObIKHOBEHHBIX TU(QepeHIINaTbHBIX
YpPaBHEHU METOJIOM KOHEYHBIX pa3HOCTEN"

5. KoHcynbranuu HampapJeHbl Ha MOJyYEHUE WHAWBUIYAIBHOTO 3aaHUs JUISl BBITOJIHEHHS
KOHTPOJIbHBIX MepOmnpusaTHii mo pasaeny "Pemenue nuddepeHnuanbHbIX ypaBHEHHUI B
YaCTHBIX TPOU3BOJHBIX METOAOM KOHEYHBIX pazHocTen"



3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

OueHo4HOE CPeCTBO
(TUII ¥ HAUMEHOBAHHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Konbr
COOTBETCTBUU C
(B COOTBETCTBHHM C pazneiiom 1) HWHJIUKAaTOPOB n3.1)
1]12]3[4]5
3HaTh:
OCHOBHBIE 3aKOHBI KOHBEKTUBHOT'O TEIJIOMaccOOOMEHa U TectupoBanure/MeToabl perieHus
KJ1acCU()UKALMIO MAaTEMaTHUECKUX YPABHEHUH, ONIMCHIBAIOIINX VJT-3ic2 + |4 HEJIMHEWHBIX YpaBHEHUI U YUCIEHHOTO
MPOLIECCHI, TPOTEKAIOIIUE B JIEMEHTAX TEMIOMacCOOOMEHHOTO ' WHTErPUPOBAHUS
o0opymoBaHUs
METO/Ibl aHAJIN3a YCTOWUYHUBOCTH BBIYMCIUTEIBHOIO aIrOpuT™Ma TectupoBanue/Pemienue
N/1-3nk-2 + |+ Qg depeHInaIbHbIX YPaBHEHUH METOI0M
KOHEYHBIX pa3HOCTEN
CYUIECTBYIOIIME METObl MATEMATHUECKOIO MOJICITMPOBAHUS TectupoBanne/Permenne
YKa3aHHBIX [TPOLIECCOB W -3nk-2 + |+ muddepeHIMaTbHBIX YPaBHEHHI METO10M
KOHEYHBIX pa3HOCTEN
YMersn:
HalTHU ONTUMAaJIbHbIE MApAMETPbl YUCICHHOU CXEMBI KonTtponbHast padora/Perenune
N/1-3nk-2 + | + | + | + | tuddepeHmaNbHBIX YpaBHEHUH METOJOM
KOHEYHBIX Pa3HOCTEN
JI0Ka3aTh YCTOWYMBOCTH BHIOPAHHOTO BBIYMCIUTEIHHOTO KonTponbHas pabora/MeTobl perieHus
anropuTMa NJI-3nk-2 + [+ |+ |+ HEJIMHEWHBIX YPaBHEHUHN U YUCIIEHHOTO
WHTErpPUPOBAHUS
BbIOPATh U3 CYIIECTBYIOIUX METOJ0B MaTeMaTHUECKOTO KonTtponbHast pabota/MeToab! perieHus
MOJICIUPOBAHUS HaOO0JIee MPUEMIIEMBIN JIJIs1 MOACIIUPOBAHUS N-3nk-2 + |+ |+ |+ HEJTMHEWHBIX YpaBHEHUN U YUCIIEHHOTO
KOHKPETHOT0 Ipoliecca TerioMaccoooMeHa VWHTErPUPOBAHUS
chopmyaupoBaTh GU3NIECKYIO M MATEMAaTHIECKYIO TIOCTAHOBKY, KontponbHas padota/MeTonbl peneHus
OIMCBIBAIOLIYIO TIPOIIECCHI TEMIOMAacCOOOMEHa B pa3IMYHbIX N-3nk-2 + |+ |+ |+ HEJIMHEWHBIX YPAaBHEHUN U YHUCIEHHOIO

TEXHUYCCKUX YCTpOI)’ICTBaX

WHTETPUPOBAHUS
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanuszauuu: ITuceMenHas padora
1. MeTopl penieHus: HEJIMHENHBIX YPaBHEHUI U YMCIIEHHOTO MHTEIPUPOBAHMUS
(TectupoBanue)
2. MeTobl pelieHusl HEMMHEWHBIX YpaBHEHUH U ynciIeHHOoro uurerpuposanus (KonrpoabHas
pabora)
3. Pemenne qudepeHnmanbHbIX ypaBHEHUH METOIOM KOHEUHBIX pazHocteit (TectupoBanue)
4. Pemienue nuddepeHuuanbHblX YpaBHEHUH METOA0M KOHEUHbIX pa3HocTell (KoHTponbHas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE
Ixzamen (Cemecmp No§)

B nunnoM BeICTaBIsETCS OICHKA 3a 8 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. AMocoB, A. A. BeruncnurenbHbIE METOIBI I MHXKEHEPOB : yueOHoe rmocodue st BTy30B / A.
A. Amocos, 0. A. [lyounckuii, H. B. Kommuenosa . — 2-e uzn., non . — M. : M3a-80 MOU, 2003 . —
596 c. - ISBN 5-7046-0919-8 ;

2. ITackonos, B. M. HucnenHoe MoienupoBaHKe MPOIECCOB TEILUIO- U MacooOMeHa : yueOHoe
nocobue 1o cnenuanbHocTh "Ilpuknagnas matematuka". "®duszuka'"u "Mexanuk" / B. M.
[Tackonos, B. U. [lonexaes, JI. A. Uynos . — M. : Hayka, 1984 . — 285 c.;

3. Banyesa, E. [1. PazHocTHBIN MeTO petienus tuddepeHIMalbHbIX YpaBHEHUH B YaCTHBIX
IPOM3BOJIHBIX, ONMMCHIBAIONINX MPUKIIAJAHbIE 33Jaul TEIUI0- U MaccooOMeHa : YueOHoe mocodue 1mo
Kypcy " BerunciauTenbHoe MOAETMPOBAaHNE IPOLECCOB TEIUIO-U MaccooOMeHa" 1o HanpaBIeHHUIO
"TIpomslitennas TemnosHepreruka” / E. I1. Banyesa, Mock. snepr. un-t (MOU TY) . — M. : U3x-
Bo MOU, 2001 . — 24 c. - ISBN 5-7046-0380-7 .;

4. Banyesa, E. I1. UucnenHsle pemieHne aBTOMO/ICIbHBIX 33jau TerIoo0MeHa : yueOHoe mocodue
1o KypcaM "HHcIeHHbIE METOIbI peIIeHNs TEXHUYECKUX 3a1ad", "TemromacconepeHoc B
3JIEMEHTaX TEIUIOTEXHUYEeCKoro obopyaoBanus" no Hanpasienuto "Termnosnepreruka” / E. I1.
Banyesa, Har. uccnen. ya-t "MOU" . — 2-e u3n. nmepepad. u gom . — M. : U3n-Bo MDU, 2014 . — 28
c. - ISBN 978-5-7046-1538-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=7028;

5. JlabopaTopHbie padoTh 110 Kypcy''TIponeccs neperoca temna u maccer" / E. T1. Bamyesa, B. H.
[Tomo, Mock. suepr. ua-T (MOU TY) . — M. : U3a-8o MOU, 1997 . - 40 c.;

12



6. Banyesa, E. [1. Metoanueckue ykazaHus K BBIIIOJHEHUIO PACUETHOIO 3aJaHus «HuciaeHHoe
peleHrne aBTOMOAENBHBIX 3a]1a4 TeIUI000MEeHay : METOIMYECKOE MOCOOHe Mo KypcaM
"TernyoMacconepeHoc B 3JIEMEHTaX TEINIOTEXHUYECKOTro 00opyaoBanus", "UncieHHbIe METOIbI
MojenupoBaHus" 1o HanpasiieHuto "TemnosnepreTuka u terorexuuka" / E. 1. Bamyesa, Hair.
uccien. yu-t "MOU" (HUY"MBU") . — M. : U3n-Bo MDU, 2014 . — 16 c. - KHATA TOJHKO B
3JICKTPOHHOM BHJIE, IEPEUTH IO CCHUIKE B DJIEKTPOHHYIO OnOimoreky MOU .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=7010;

7. OuxoB B.®.- "Temnodpusnueckre CBOHCTBA pab0OUnX BEUIECTB TEIIOIHEPTETUKH",
WznarensctBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013564.html.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OnieparinonHasi cuctema cemeiictsa Linux;
4. Maitnn BuaeokoHdepeHIuu;

5. SmathStudio.

5.3 UntepHeT-pecypchl, BKiIWYas nNpodeccuoHaJIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/
4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropumn, OcHamenune
HaHMeHOBaHHe
Y4eOHble ayAUTOPUH TS ['-406, Yuebnas rapTra, CTOJI IIperoaaBareis, CTyl, Jo0CKa
[IPOBEICHUSA JIEKIIUOHHBIX ayJIUTOPUS MenoBas, KOMIIBIOTEpHAs CETh C BBIXOJIOM

3aHATHH U TCKYLICTO

B MIHTEpHET, MYJIBTUMEIUIHBIN ITPOEKTOP,

KOHTPOJIA JKpaH
VYueOHbIC ayAUTOPUH IS I'-419, Yuebuas rapTa, CTOJ IpenoaaBaresis, CTyl, 10CKa
MPOBEACHUS TPAKTUYECKUX ayIUTOpUs MenoBas

3aastuii, KP u KII

VYyeOHble ayAUTOPUH IS

I'-406, YuecOnas

IapTra, CTOJ npenoaaBaresisd, CTyJ, J0CKa

MIPOBEACHUS ayIUTOpUs MEJI0Basi, KOMIIBIOTEPHAsI CETh C BBIXOJIOM
IIPOMEKYTOUHOU B MIHTEpHET, MYJIbTUMEIUIHBIN ITPOEKTOP,
aTTeCTaluu JKpaH
[Tomemenus ans HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSATEIILHON PabOThI KomnerorepHbrit MUCBMEHHBIN, BENTAIKa JUIST OJEKIbI,

YUTaIbHBIN 3aJ1

KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HNHTepHeT, KOMIIBIOTEP NMEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED

ITomemenus s
KOHCYJIbTUPOBaHUsA

B-104-5,
IIpenonaBarenbckas
kad. "TMITY"

CTOJI, CTYJI, KaQ SISl JOKYMEHTOB,
KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
JIOKYMEHTBI, ’KYpHaJbl, KHUTH, YUeOHUKH,
nocoous
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[MTomereHus 1t XpaHESHHsI
o0opynoBaHus U y4eOHOTO
WHBEHTAPs

B-02, Apxus

CTEJUIAX JJIA XpaHEHUs] KHUT, CTOJI IS
paboThI ¢ JOKYMEHTaMH, CTYI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaremaTtudeckoe MOACIUPOBAHNUC B TCINIOOHCPI'CTUKE

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHH TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH 110 JMCUHUIIHHE:
Mertoznpbl perieHust HelMMHENHHBIX YpaBHEHUH U unciieHHoro uurerpuposanus (TectupoBanue)
MeTto/1b1 pelieHNs] HENMMHEWHBIX YPaBHEHUH U YMCIIEHHOT0 UHTerpupoBanust (KonTponbHas

KM-1
KM-2

KM-3
KM-4

pabora)

Pemenne nugdepeHnumanbHpIX ypaBHEHHH METOA0M KOHEUHBIX pasHocTel (TectupoBanue)
Pemenue nuddepeHanbHbIX ypaBHEHUH METOA0M KOHEUHbIX pasHocTel (KoHTposbHas

pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunekc KM- | KM- | KM- | KM-
Homep Pa3en muciumminibl KM: 1 2 3 4
paznena Henens 4 8 12 13
KM:
1 OCHOBHBIE TOHATHUSI MATEMATUYECKOTO MOIEIIUPOBAHUSA
1.1 OCHOBHBIE TTOHATHSI MATEMATHYECKOTO MOICIIUPOBAHUS + +
2 HucneHHoe pelieHre HEIMHEMHBIX YPaBHEHUN
2.1 HucneHHoe pelieHre HeIMHEHBIX YPaBHEHUN + + + +
3 UmncneHHOe HHTETPUPOBAHUE
3.1 UucneHHoe HHTETPUPOBAHUE + + +
4 Permenne 00bIkHOBEHHBIX AU PepeHIInaNIbHBIX YpaBHEHUH
METOJ/IOM KOHEUHBIX pa3HOCTEN
41 Pemenne 00bIkHOBEHHBIX AU PepeHIInaNbHBIX YpaBHEHUH + + +
' METOJ/IOM KOHEUHBIX pPa3HOCTEN
5 Pemenne nuddepeHIMaTbHBIX YpaBHEHUI B YaCTHBIX
MIPOU3BOHBIX METOJIOM KOHEUHBIX Pa3HOCTEH
51 Pemenne nuddepeHnmanbHbIX ypaBHEHUH B YaCTHBIX +
' MIPOU3BOAHBIX METOJIOM KOHEYHBIX PA3HOCTEN
Bec KM, %: | 25 25 25 25
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