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Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.08

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

3 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

3 cemectp - 0,3 yaca;
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Ileab ocBoeHMsi JUCHMIUIMHBI. M3ydyeHHE  Haubojiee  PaCHpOCTPAHEHHBIX  METOOB
MaTeMaTHYECKOTO0 MOJCIHPOBAHMUS; OBJIAJCHUE YHCICHHBIMM METOJAaMM pelieHHs (U3UYECKUuX 3a/ad;
nproOpeTeHne NPaKTHUECKUX HABBIKOB UCIIOIb30BAHUS YUCICHHBIX METOI0B; IPUOOPETEHUS U pa3BUTHE
NPAaKTUYECKUX HAaBBIKOB B O0JIACTH PEIICHUS 3a/1a4 TEOPETHUECKOW M MaTeMaTHYecKon (PU3MKH, a TakKe
00paboTKe IKCIEPUMEHTANIBHBIX JIaHHBIX.

3agaum JUCHMIIMHBI

- OBJIQJICHUE MAaTeMaTUYECKUMH METOAAMH, JIS)KALIUMH B OCHOBE PeLICHUs (PU3NUYECKUX U

TEXHUUYECKUX 3ajau.

dopmupyembie y 00yJaronierocs KOMNeTeHIUH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yUYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

KOI{ U HAMMECHOBAaHHUE KO,H 1 HAMMECHOBAaHHue 3am1a1mp03am{ble pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIICETCHIINH HHAUKATOpA TOCTHKCHUSA
KOMIIETCHIIUHU
OIIK-3 Cnocoben N/1-4onk-3 Ilpumenser 3HATh!
IPUMEHSTh MaTeMaTHYECKHil anmapar - IPSAMBIE U UTEPALMOHHBIE METO/IbI
COOTBETCTBYIOIINN (DU3HKO- | YACIICHHBIX METOJ/IOB pELICHHS CUCTEM JIMHEHHBIX
MaTeMaTHYECKUH aImapar, anreOpanyecKux ypaBHEHUIA;
METO/IbI aHAIHM3a U - METO/Ibl UUCJIEHHOTO PEIICHUS
MOJICITHPOBAHHUS, HEJIMHEHHBIX YPAaBHEHUM.
TEOPETHYECKOTO U
JKCIIEPUMEHTAILHOTO YMETB:!
UCCIIEI0BAHMS TIPU - IPUMEHATH PAa3JIMYHbBIE METOIBI
peleHun npuOIKeHNs QyHKUINN;
po(ecCHOHANBHBIX 3a1a4 - IPUMEHATH SIBHBIEC U HESIBHBIC YHCIICHHBIE

MCTOJbI pCHICHUA 3a1a4n KOIHI/I;
MNPUMCHATH METOABI YUCIICHHOI'O PCHICHUSA
HaanbHO'KpaeBOﬁ 3aaa4u OJisd YpaBHCHUA
TCILJIOITPOBOAHOCTH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM Mpo(ecCHOHaNbHOW 00pa3oBaTelbHOM Iporpamme
Termmosneprernka u Terorexauka (manee — OIIOIl), wanpaBnenns mnoarotoBku 13.03.01
TennosHepreTuka 1 TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUs: BbICIIEE 0Opa3oBaHUeE - OaKalaBpHar.

bazupyercs Ha ypoBHE cpeqHero o01ero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8g|© Jlex | JIab | Ilp — - VKK | TK ITA CeMECTDE aTTecTaluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 YuciieHHbIE METOIbI 90 3 16 - 32 - - - - - 42 - Ilodzomogka pacuemusix 3adanuii: 3a1aHus
11 YucneHHoe pelieHne 22 4 - 8 - - - - - 10 - OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
HEJIMHEWHBIX pazneny "Uucnenusie MeTob1". CTyISHTHI
YpaBHEHUH HEOOXO0/IMMO TIOBTOPUTH TEOPETUUECKHIA
1.2 UucneHHble METOIBI 22 4 - 8 - - - - - 10 - MaTepuai, pazoopaTh MPUMEPHI PEIICHHS
pemenus CJIAY aHAJIOTMYHBIX 3aJa4. IPOBECTU PacyEThl 110
1.3 [Tpubmmkenue 22 4 - 8 - - - - - 10 - BAapUAaHTY 3aJaHusl U CAENaTh BEIBOABL. B
byHKIui Ka4ecTBE 3a/IlaHHA HCIIOIb3YIOTCS CIIeTyIOIIHe
14 YucneHHbIe METOIbI 24 4 - 8 - - - - - 12 - YUpaXHCHUS:

pemrenus 3anaun Ko

Ilo0z0moeka K npaKmuuecKum 3aHAMUAM:
W3yuenue matepuana no pazzaeny "HucieHHble
MeTOAbI" MOATOTOBKA K BBIMOJHEHHUIO 3aJaHUN
Ha TPaKTHYECKUX 3aHATHIX
Ilodzomoska Kypcosoit padomul: Kypcopas
pabota npejicTaBlieHa B BUE KPYIMHOU 3a7a9u
o yueOHOMY Keiicy, 0XBaThIBaIOIIEH
HECKOJIBKO PacueTHBIX BOMPOCOB U BHIOOD
BapHWaHTa MIPOEKTHOTO perreHus. [Tpumep
3aJaHHs:
Iloozomogka Kk meKyuiemy KOHMpPOJio:
[ToBTOpEHUE MaTepuaa no pasaeny
"YucaeHHbIE METOIB!"
H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOB:
[1], Tm.1 erp.10-24 T'n.2 c1p.25-46 T'n.3 cTp.48-
86 I'n.4 ctp.87-118 I'm.6 cTp.202-234 ' 11
ctp.347-422 T'n.14 ctp.477-543
[2], c1p.9-193
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[3], 5-8
3a4er ¢ OLEHKOI 18.0 - - - - - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 16 - 32 - - - - 0.3 42 17.7
Hroro 3a cemecTp 108.0 16 - 32 - - 0.3 59.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 10 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUH 110 pa3aeiaam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. HYucnenuvie memooul

1.1. YucnenHoe penieHue HeTMHEHHBIX YpaBHEHUN

Teopust morpemHocteid. IlorpemHocTs BbrumcieHU. OOYCIOBICHHOCTh BBIYUCIUTEIHHON
3amaun. [loHsiTne wuymcina oOyCIOBIEHHOCTH. PelieHne HeTWHEHHBIX YpaBHEHHUH. MeTobl
OuceKkIuu, MpoCcThIX uTepanuii, HetoToHa.

1.2. Yucnennsie Mmetosl pemenust CJIAY
. Pemenue cucrem JIMHENHBIX alireOpandyeckux ypaBHeHuU. TepaliioHHbIE METOIBL..

1.3. ITpubnmxenue GyHKIHI
Wrepanonnsle  meronsl.  Ilpubnmmkenue  TaOMUYHBIX — (QYHKUME — anreOpandecKuMu
MHoroujaeHamu. Murepnomnsauus criaitnamu. MeTo HauMeHbIIUX KBaJpaToB..

1.4. Yucnennsie MeTopl pemenus 3agaun Komm

YucneHHsle METOABI perieHus 3anaun Komm as cucreM OOBIKHOBEHHBIX AU depeHIInaIbHbIX
ypaBHeHui.  [IpubnvkeHHOE  pellieHWe  Ha4daJbHO-KpPAeBOM  3a7aud Uil ypaBHEHHS
TEIJIONPOBOJHOCTH UCTIONB3YS IBHYIO CXEMY.

3.3. TeMbl NpaKTHYECKUX 3aHATHH
1. Yucnennoe nuddepenupoBanue. YucaeHHOE HHTETPUPOBAHUE. ;
2. YucneHHble TOIXObI K PEILIEHUIO CTAI[MIOHAPHOTIO U HECTALIMOHAPHOTO OJHOMEPHOIO
TuQdepeHIMaIbHOro YpaBHEHUS! KOHBEKTHBHOIO TEINIO0OMEHa.
3. YucneHHble MOAXO0AbI K PELICHUIO CTALIMOHAPHOTO ¥ HECTALMOHAPHOT'O OJIHOMEPHOIO
T pepeHInaIbHOr0 YpaBHEHUs TeIIONPOBOJHOCTH. ;
4. YucnenHsle MeTObI pemieHus Auddepenunanbabix ypasHenuit.(MK9, MKP, MKO);
5. Ilpubnmxenue TabIUUHBIX GYHKLIUH anredpandecKuMu MHOTOWwIeHaMu. MeToa
uHTepnomsiuuy. MaTepnonsuus crutaiinaMmu. Metoa HauMeHbIIMX KBagpaToB. [Ipulmmkenue
TaOJMYHBIX QYHKIUI anredpanuecKuMu MHOrowieHamu. HTepnoisuus criaitHamu. ;
6. Penienne HelMMHEWHBIX ypaBHEHUN. MeToibl OuceKny, IpocThIX uTtepauuii, Hetorona.;
7. Teopus norpemHocteil 1 MamnHHast apudmeruka. Teopus norpemrHocteit. [lorpemuocts
BbIurciaeHUH. O0YyCI0BIEHHOCTh BEIYUCIUTENbHOM 3a1aun. [lonsTHe yncna
00YCIIOBIEHHOCTH..

3.4. TeMbl 1a00paTOPHBIX padoT
HE IIPEAYCMOTPEHO
3.5 Koncyabranumn

Texywuii koumpoas (TK)

1. KoncynpTanuu HampaBieHbl Ha NMOJYYEHUE MHIMBUAYAIBHOTO 3aJaHMs JUIS BBITOJTHEHUS
KOHTPOJIBHBIX MEPOIPUATUH 10 pa3aeny "YuciieHHble MeTob!"

3.6 TemaTuka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCUUILTUAHEI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3angaHupOBaHHBIE PE3yJbTaThl 00YUYEHUS 110 AUCLUILINHE Konpt
(B COOTBETCTBUH C pa3zieiioM 1) WHJUKATOPOB COOT];e?lT ;3 e
1
3HaTh:
METO/bl UUCIIEHHOT'O PEIICHUs] HETMHEWHBIX YpaBHEHUI V4o + KOHTpOJ'IbEIaSI pabora/KM-
1"Henunelinple ypaBHeHUs"

NPAMbIC M HTEPALIMOHHDIC METO/IbI PELICHNS CHCTEM JIMHEWHBIX V4o + Konrponsnas pabora/KM-2"Uucnennoe
areOpanvyeckux ypaBHEHUN pemienue CJIIAV"
YMersb:
IIPUMEHSTH SIBHbIE U HESIBHbIE YMCIICHHbBIE METObI PELICHUS 3a1a4H Konrponsnas pabora/KM-4"uncneHHbie
Komm; npumMeHsTh METOABI YUCICHHOIO pellleHus HauyanbHo-KpaeBoil | M/I-4ork-3 + meTo bl pemenus 3K, H-K3"
3aJjauu JUIsl ypaBHEHMsI TEIIONPOBOAHOCTH
MPUMEHSTH Pa3IMYHbIE METOIbI TPUOIMKEHUS ()yHKIIUN Konrponsnas pabora/KM-

N-4ork-3 + 3"[pubmmkeHne HyHKIUi

anredpanyecKuMyU MHOTOWICHaAMH'"




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
3 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. KM-1"Henuneitnsie ypaBuenus" (KontpoasHas padbora)
2. KM-2"Yucnennoe pemenue CJIAY" (KonTpoabsHas pabora)
3. KM-3"TIpubnmxenue ¢pynkuunii anredpanyeckumu Mmuorowienamu'" (KonrponbHas pabora)
4. KM-4"gucnennsie Metozsl pemenns 3K, H-K3" (Kontposbhas padorta)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:XyTOYHASL aTTeCTANMA 10 TUCIUIIJIMHE

3auem c oyenxoti (Cemecmp Ne3)
UTOTrOBasi OLEHKA 3a OCBOCHHME AMCLUUIUIMHBI OIpenensercss B cooTBeTcTBUM ¢ IlonoxeHuem o
OabHO-peUTHHIOBOM cucteMe i ctyaeHToB HUY «MOU»

B numnnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUAITHI IO JUCIHUILIMHE TPUBECHBI B (POHIEC OICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. AMocoB, A. A. BeruncnurensHble METOJIHI : yueOHoe mocodue / A. A. AMocos, 0. A.
Hy6unckuii, H. B. Korruenosa . — 4-e u3a., crep . — Cankr-IlerepOypr : Jlanp, 2021 . — 672 c. —
(YueOuuku m1st By30B. CrienimanbHast muteparypa) . - ISBN 978-5-8114-1623-3

2. Macnos, JI. A. YucneHnHsle MeToJIbl : yueOHOe ocoOue 1o kypey "Beiciias matemaruka" 1o
Harpasienuto 13.03.01 "Temmosnepreruka u terorexuuka" / 1. A. Macnos, . A.
[Manmomuukosa, Harr. uccnen. yu-t "MOU" (HUY"MBU") . — Mocksa : U3a-80 MOU, 2021 . — 196
c. - ISBN 978-5-7046-2470-7 .

http://elib.mpei.ru/elib/view.php?id=11673,;

3. Ctponruna H. P.- "Kypc «Hucnennsie MeToib»: MeTo sl unciaeHHoro pemenus 3aaaun Komn
JUIs OOBIKHOBEHHBIX JH(depeHnnanbHbIX ypaBHeHul u cucreM (Monyns 16)", U3narenscTBo:
"HHT'Y um. H. U. Jlo6auesckoro", Hwxuuit Hosropon, 2021 - (91 c.)
https://e.lanbook.com/book/191766.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiina, Coepmkas, BK u np);

5. PascalABC,;

6. Free Pascal.



5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 MH(POPMAIIMOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun noMemeHunst Homep ayauropun, OcHamnenue
HAHMEHOBaHHe
VYyeOHbIC ayAUTOPUH IS I'-408, YueOnas rnapra, CTOJI mpernoaaBarTens, CTyl,
MIPOBEICHUS JICKITMOHHBIX ayIUTOpUs JIOCKa MEJIOBasi, MyJbTUMEIUUHBIN

3aHATHUH U TEKYIIEro
KOHTPOJISI

MIPOEKTOP, FKPaH, Jocka MapKepHas

Y4eOHble ayIUTOPUH AJIS
MIPOBEACHUS TPAKTUYECKUX
sansatuii, KP u KI1

I'-405, YueOnas
ayIUTOpHS

napra, CTOJ npernoaaBaTeiisd, CTyll,
JOCKa MCJI0Bas

Y4eOHbIC ayAUTOPHH IS
IIPOBEICHUS
IIPOMEKYTOUHOU
aTTeCTaluu

I'-407, YuebHas
ayJIUTOpUs

napra, CTOJ np€roaaBaTcii, CTyll,
JOCKa MCJI0Bas1

ITomemnienus miis

HTb-232, Aynutopus

CaMOCTOSTEIIbHON PabOThI "HTB"
ITomewmenus st I'-405, Yyebnas rapra, CTOJ MpenoaaBaTess, CTyl,
KOHCYJBTUPOBAHUS ayJIuTOpus JI0OCKa MEJIoBast

HOMCHIGHI/I?[ AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTaPS

E-703/10, ITomerieune
JUTSL XpaHCHUS
o0opynoBaHUs,
HATJISIHBIX TTOCOOUI

paboyee MecTo COTpyIHUKA, CTOJI, CTYIL,
mKad, KOMIbIOTEP MEPCOHATIBHBIN,
MPUHTEP, XOJIOIMILHUK, KOHUIIHOHED,
KHUTH, Y4eOHUKH, TOCOOUs




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTOI[BI YUCJICHHOTO MOICIIMPOBAHUA

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:
KM-1 KM-1"Henuneiinbie ypaBaenus" (KoHTposbHas pabota)

KM-2 KM-2"Uucnennoe pemenue CJIAY" (KonrponsHas pabora)

KM-3 KM-3"l[Ipubmmwkenne GyHkiui anredopandeckumu MaorowieHamu'" (KontpospHas padoTa)
KM-4 KM-4"uucnennsie merosl pemenus 3K, H-K3" (Koutponsnas paboTta)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

WNnnexc KM-1 | KM-2 | KM-3 | KM-4
Howep Paznen aucuumuimabl KM:
paszena AT AER Henens 4 8 11 15
KM:
1 YucneHHble METO/1bI
11 HucneHHoe pelieHre HEIMHEVHBIX YPaBHEHUN +
1.2 Uucnennsle MeTo bl pemienus CJIAY +
1.3 [Tpubmmxenne GyHKIU +
1.4 Uucnennsie MeToAbl pemmenus 3anaun Komm +
Bec KM, %: 25 25 25 25
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