MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EIPA ®MN3UKHN TBEPOI'O TEJIA U HAHOCUCTEM

OIOBPEHO HTC JIAIIJIA3
[Tporoxosn Ne 1/04-577

or 27.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

BBIYNCJIMTEJIBHBIE METO/Ibl B ®U3UKE (HACTD 2)

Hanpasnenue noarotroBku [1] 03.03.01 IlpuknagHsle MaTeMaTuKa U pusnKa
(cmennanbHOCTD)
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AHHOTALMS

N3ydyeHne OUCHMIUIMHBI MO3BOJIUT CTYJEHTaM IOJYYUTh W Pa3BUTh NPOJBUHYTHIE HABBIKU
BBIYHMCIIUTEILHON pa0OThl MpH PEIICHUH 3a7a4 YHUCICHHOTO MOJIETUPOBAHUS U TIOMOXKET MpH
BoinostHeHH HUP u qumioMuo# paboTsl.

1. IEJIN U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILINHBI

Ilens mpenojgaBaHusl NaHHOM IUCLUIUIMHBI COCTOUT B M3JIOKCHMHM HAYAJIBHBIX CBEACHHSA O
YHMCIEHHBIX METOJaX pelleHMs 3a7a4 MaTeMaTHUeCKOl (pU3UKU. AKIIEHT Kypca CliellaH Ha KpaTKOM H,
10 BO3MO>KHOCTHU HArJIsiIHOM OIMCAHWU METOJIOB, XapaKTEepUCTUKE UX TOYHOCTH M Kpyra (pu3nyeckux
3a1a4, Ui peLIeHUs KOTOPBIX 3T METOAbI NMPUMEHSIOTCS. JlJI1 HEKOTOPBIX M3 IPEICTABICHHBIX B
Kypce€ METONOB [JaeTcs HCCIENOBAaHUE EIUHCTBEHHOCTH U CXOAUMOCTH PpELIEHUN, KOTOpbIE
HOJYy4alOTCs C MX IOMOIIbIO, OJHAKO B OOJIBIIMHCTBE CIIy4yaeB JAETaJbHOE MAaTeMaTHYECKOe
00OCHOBaHHE W U3YyYEHHE CHEIHUAJIbHbIX CBONCTB YHCICHHBIX aJTOPUTMOB HE SIBISETCS Hallen
3ajadedl ¥ MOKET MOAPOOHO U3yUyaThes B MOCIEAYIOLINX Kypcax.

OCHOBHBIMU 3a7ja4aMU OCBOEHUS JUCLIHUIIINHBI SBJISIOTCS:

- noiy4yeHue O0a3z0BbIX IPEICTABICHUM O NPUHLIMIAX IOCTPOEHHsI YMCIEHHBIX METOJIOB
pelieHust 3ajad MaTeMaTH4ecKo (U3MKM W 3aKkpenjeHHe NPAaKTUYECKUX HAaBBIKOB pPELICHMS
¢usnueckux 3a1a4 Ha DBM.

- O3HAKOMJIGHHE M TPHOOpETeHHE CTYACHTAaMH HAaBBIKOB IPOrPaMMHpPOBAHMS Ha
MEPCOHATILHOM KOMIIBIOTEPE BBIYMCIMTENBHBIX 337a4 HEOOXOAWMBIX IS AaJbHEWUIIero HM3y4eHus
IPEeIMETOB ClleNUalIn3auy Ha 0oJiee cTapLInX Kypcax.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

ConepxaHne IUCHUIUIMHBI TIPECTaBIsACT COOOW pa3BUTHE TOJYYCHHBIX paHEE 3HAHUU B
o0jactu MHGOPMATUKU M MCIOJB30BAaHUS YHCICHHBIX METOJOB. V3yueHue MUCHUIUIMHBI MTO3BOJIUT
CTYJEHTaM TMOJYYUTh U Pa3BUTh HABBIKM BBIYUCIUTEIBHON PaOOTHI MpU PELICHUH 337a4 YUCICHHOTO
MOJICIIMPOBAHUS U TIOMOXKET MpH BeinosiHeHnH HUP u nuruiomHo# pa®oThI.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHbie (1K) o0menpodeccnoHalbHbIE KOMITETEHIIUN

| KO}I 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOH W HAMMCHOBAHUC MHAUKATOpAa JOCTMKCHUSA KOMIICTCHIIUN

[TpodeccronanbHbie KOMIETEHIIMA B COOTBECTBUU C 3ajadaMd W OOBeKTamMu (00iacTsMu
3HAHUN) IPOPECCUOHATHFHON JCSITETLHOCTH:

3agaua O0bexT niIn Kon u nHaumenoBanue | Kox m HammeHoBaHue

npogeccHOHAIbHOM 00J1acTh 3HAHUSA npogeccHOHAIBLHOU HHAUKATOPA

aesiteibHocTH (3I1]1) KOMIICTCHIIMH; JOCTHKEHUA
OcHoBanne npogeccHOHATbHOM
(mpodeccHOHANBHBIH KOMIIETEHIIUH
cranaaprt-IIC, ananu3




Bri6op MeTo10B 1
MOJIXOJIOB K PELICHUIO
IIOCTaBJICHHOMN
Hay4HOU MpoOieMsl,
¢bopmynrpoBKa
MaTeMaTHYECKOU
MOJIETIH SIBJICHUS,
AHAIUTUYECKHUE U
YHCJIEHHBIE PACUETHI.

MaTeMaTUYECKHe
MOJIEIIA U TPOTPaMMBI
JUIsL KOMIIBIOTEPHOTO
MOJEIINPOBAHUS

| OIbITA)

Hay4YHO-UCCJIEI0BATEIbCKUN

ITK-3 [1] - Cioco6en
MIPUMEHSTH YHCIICHHBIE
METO/IbI peIIeHUs

g depeHInaIbHbIX U
MHTETPaJIbHbBIX
YpaBHEHUH JUIst
pa3NUYHbIX (PUUKO-
TEXHUYECKHX 3a/1a4

OcHosanue:
[IpodeccronanbHbIi
crannapt: 06.001,
25.049, 40.011

KOHCTPYKTOPCKO-TCXHOJIOT WYECKUI

Coznanue nporpamMmm u
KOMILJIEKCOB IIPOrpaMM
Ha 0a3e cTaHJapTHBIX
MaKeTOB IS
BBITIOJTHEHUS PaCUeTOB
B paMKax
MaTeMaTHIECKUX
MOJEJIEH, y4acTHE B
pa3paboTKe HOBBIX
QJITOPUTMOB U
KOMIIBIOTEPHBIX
porpamm Jyis Hay4qHO-
HCCIIEIOBATENbCKUX U
MPUKIIAJHBIX 1Ieei.

KOMIIJIEKCHI IIPOrpamMm
JUIsl HAy4HO-
HCCIIEI0BATEIBCKUX U
MPUKIAAHBIX LEJIEeH

ITIK-5.3 [1] - CnocobeH k
IIPOBEJEHUIO
MaTeMaTH4eCKOIo
MO/JICIIUPOBAHUS JUIS
MIPOTOTHUIIA WJIM MaKeTa
pa3pabaTbIBaeMOro
npubopa pu3nKu
TBEPJOTO Tela

Ocnosanue:
[MpodeccronanbHbIHI
cranaapt: 06.001

3-1IK-3[1] - 3natp
YHCIICHHBIE METOIBI
pereHus
nudepeHInaTbHBIX 1
MHTETpaIbHbIX
YpaBHEHUH ISt
pa3NUYHbIX (PUBUKO-
TEXHUYECKHX 3a/1ad. ;
V-TIIK-3[1] - YmeTh
IPUMEHSTH YHCIICHHbIE
METO/bI peIIeHUs
mubdepeHIHaTBHBIX 1
MHTETPaIbHbIX
YpaBHEHUH ISt
pa3NUYHbIX (PUZUKO-
TEXHUYECKHX 33/1a4.;
B-TIK-3[1] - Bnanets
HaBBIKAMH PEIICHUS
muddepeHInaIbHbIX 1
MHTETPaIbHBIX
ypaBHEHUN
YHCIICHHBIMUA METO/IaMHU
TSt pu3UKo-
TEXHUYECKHX 3a/1a4.

3-T1K-5.3[1] - 3HaTh
COBpPEMEHHBIE
TEOPETHYECKHE
MPEJICTAaBICHHUS U
MaTeMaTHIeCKHe
MOJIETIH TIPU ONIUCAHUU
B3aUMO/JICUCTBUI
aTOMOB U JIEKTPOHHBIX
000JI04€K B KpUCTaIJIE,
TePMOJTUHAMHYECKHX,
ONITUYECKUX,
MarHuTHBIX U
AIEKTPOPUINUECKUX
CBOMCTB TBEpABIX TET,
HAHOCTPYKTYD,
CBEPXITPOBOJHHKOB;
V-TIK-5.3[1] - ymeTn
chopMyIUpoBaTh
MaTEeMaTHYECKYTO
MOJIETb 7Sl IPOTOTHUIIA
WA MaKeTa
pa3pabaTbIiBaeMOro
npubopa puzuku
TBEPJAOro Tena;
B-I1K-5.3[1] - Bnmageth




Coznanue nporpamm u
KOMILIEKCOB IPOrpaMM
Ha 0a3e cTaHJapTHBIX
MaKeTOB ISt
BBITIOJTHEHUS PaCUETOB
B PaMKax
MaTeMaTHIECKUX
MOZEJIEH, y4acTHUE B
pa3paboTKe HOBBIX
QJITOPUTMOB U
KOMITBIOTEPHBIX
Iporpamm Jyis Hay4qHO-
HCCIIEIOBATENbCKUX U
MPUKIIAJHBIX 1Ieei.

KOMIIJIEKCHI TPOrpamMm
JUIsl HAy4HO-
HCCIIEIOBATEIBCKUX H
MIPUKIIAIHBIX LEJIEeH

ITIK-7 [1] - Croco6en k
pa3paboTke
IIPUKJIaTHOTO
MIPOrPaMMHOTO
oOecreyeHus s
MPOBEICHUS HAYYHBIX
HCCIIeJOBAHMIA

OcHosanue:
[IpodeccronanbHbIi
craagapt: 06.001,
25.042, 29.004, 40.008,
40.011

OCHOBHBIMH
TEOPETUICCKIMH
MOJICTISIMU IS
OITHCaHUS
TEPMOJIUHAMHYECKHX,
ONTHYECKUX,
MarHiTHBIX U
ANIEKTPOPUINIECKIX
CBOWCTB TBEPABIX TET,
HAHOCTPYKTYp H
CBEPXITPOBOAHHUKOB
3-TIK-7[1] - 3nats
TEKYIIee MOJIOKEHHE
COBPEMEHHBIX HAYIHBIX
JOCTHOKEHUH,
COBPEMEHHBIC METO/TBI
Y QJITOPUTMBI JJIs1
pa3paboTKu U
ajlanTanuu
MIPHUKJIATHOTO
MPOrPaMMHOTO
oOecreueHust IiIst
MPOBEJICHUS HAYYHBIX
HCCIICIOBAHMIA.
V-TIIK-7[1] - YmeTh
MPUMCHSITh
COBpEMEHHBIE METO/IBI
1 QJITOPUTMBI IS
pa3paboTku
HAyKOEMKOTO
MPOrPaMMHOTO
o0OecIieyeHus. ;
B-TIK-7[1] - Bnanets
HaBbIKaMU pa3padOTKU
U aJIanTanuu
MIPHUKJIATHOTO
MPOrPaMMHOTO
obecrieyeHust I
MPOBEJICHUS HAYYHBIX
HCCJICIOBAHUM.

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTLJIAHBI

Hanpasienus/uenu
BOCITUTAHUA
[IpodeccuonansHoe
BOCIIUTAHUC

Coznanue ycnosui,
o0ecreynBaronux,

3amaun BocriuTaHus (KOJ)

(bopMHUpOBaHNE HAYYHOTO
MHPOBO33PEHUS, KYJIbTYpPbl
IIOMCKa HECTaHJAPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTHUECKUX
pELIEHUI, KPUTHUYECKOTO

BocnurarenbHblii HOTEHIMAT
JTUCLUTUTNH

1.Mcnonp30BaHKe BOCIUTATEIBHOTO
MOTEHITHATA TACIUTITAH/TIPAKTUK
«HayuHno-uccnenoBarenbckas
pabotay, «IIpoekTHast mpakTHUKay,
«Hay4HbII cemuHap» JUIs:

- hopMHUpPOBAHUS TOHUMAHHUSI
OCHOBHBIX IIPUHIIUIIOB U CIIOCOO0B




[Ipodeccrnonanbroe
BOCIIUTaHHE

OTHOILIEHHUS K UCCIIEI0BAaHUAM
JmKeHay4yHoro Tojka (B19)

Co3znanue ycioBui,
o0ecreunBaroIuX,
(hopMHupoOBaHKE HABBIKOB
KOMMYHUKAIH, KOMaHTHON
pabotsl u muaepcrsa (B20)

HAYYHOTO MMO3HAHUSI MUPA, PA3BUTHUS
HCCIIEN0BATEILCKUX KAaUeCTB
CTYJIEHTOB MOCPEICTBOM HUX
BOBJICUEHMS B UCCIIENOBATEILCKIE
MPOEKTHI 1O 00JIACTAM HAYyUHBIX
ucciaenoBanui. 2.Mconp3oBanue
BOCIIMTATEILHOIO IMMOTEHI[MAA
muctumiuH "Mcropust HayKu U
unxeHepun', "Kpurnueckoe
MBIIIJIEHUE U OCHOBBI HAYYHOU
KOMMYyHUKaiuu'", "Benenue B
cnenuanbHocTh", "HayuHo-
uccienoBarensckas pabora",
"Hayunsriit cemunap" mss:

- popmupoBaHUs CIOCOOHOCTH
OTHEJSATh HACTOSIINE HAYYHBIC
HCCJICIOBAHMSI OT JDKEHAYYHBIX
MOCPEICTBOM TTPOBEICHHS CO
CTYJCHTaMH 3aHITHIA U PETYISIPHBIX
Oecen;

- popMHUpOBaHUS KPUTHUECKOTO
MBIIJICHUS, YMEHUS PacCMaTPUBATh
pa3uYHbIe UCCIEIOBaHUS C
SKCTIEPTHOMN MO3UIIUU TTOCPEICTBOM
00CYX/IeHUS CO CTYI€HTaMU
COBPEMEHHBIX HCCIICIOBAHUM,
HUCTOPUUYECKUX MPEATIOCHIIOK
TIOSIBJICHUS TE€X WM HHBIX OTKPBITUI
U TCOPUH.

1.Mcnonp30BaHye BOCIUTATEIILHOTO
MOTEHIIMANIA TUCIUILINH
1po(hecCUOHATLHOTO MOAYJIS JUIst
pa3BUTHS HABBIKOB KOMMYHUKAIIUH,
KOMaHJTHOHM paOOThI U JTUACPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIIJICHUS, CTPEMJICHHS CJIEI0BATh
B ITPOo(heCcCHOHANEHOM NeSTENIbHOCTH
HOpPMaM TIOBE/ICHHS,
o0ecrneynBaroIMM HPaBCTBEHHBIN
XapaxkTep TPYAOBOU JAEATEITHHOCTH U
HECITy>keOHOTO TTOBEICHHSI,
OTBETCTBEHHOCTH 32 MPUHATHIE
pelIeHus 4Yepe3 MOATOTOBKY
TPYIIOBBIX KYPCOBBIX pabOT U
MPAKTHYECKUX 3aJaHH, peleHue
KEMCOB, MPOXOXKICHHUE MPAKTHK U
noarotosky BKP.

2. .Mcnonp30BaHHE BOCIIUTATSILHOTO
MOTEHIIHANA JTUCLHMIIINH
po(heCCHOHATTLHOTO MOIYJIS JUIS: -
(dbopMHUpPOBaHHSI POU3BOICTBEHHOTO
KOJUICKTHBH3Ma B XOJI¢ COBMECTHOTI'O




pELIeHUs KaK MOJIETIbHBIX, TaK U
MPAKTUYECKHX 3a7a4, a TAKXKE IMyTeM
MOJAKPEIUICHHE palliOHAIbHO-
TEXHOJIOTHYECKUX HaBBIKOB
B3aMMOJICUCTBUS B IPOEKTHOU
JIEATEIIbHOCTH YMOIMOHAJIbHBIM

3¢ (HeKToM ycrenrHoro
B3aMMO/JICUCTBHUS, OLTYIIIEHUEM POCTa
o0meit 23 PpeKTUBHOCTH IpU
pacrpeneseHny MPOEKTHBIX 3a1a4 B
COOTBETCTBUU C CHIIbHBIMU
KOMITETCHTHOCTHBIMU U
SMOLMOHAIBHBIMUA CBOWCTBAMHU
YJIEHOB POEKTHOM I'PYIIIBI.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:

IL.II

HaumenoBanue
pasaena yueOHoi
AUCHMILTUHBI

Henenn

Jlexnun/ Ipaxkr.
(cemuHuapsi )/
JlaGopaTopHble
paboThbl, yac.

Oo0s3aT. TeKymmi

KOHTPOJIb ((popma*,

HeJeJs )

MakcuMaJbHbIH
0aJu 3a pa3gena™*
ATTecTanus
pasnena (popma*,
HeJeJs)
HNuaukaropsl
OCBOEHUS
KOMOeTAHIIAIA

5 Cemecmp

Yacts 1

16/8/0

&
S
oo
NN
=
A

Yactp 2

9-16

0/24/0

25 KH-16 | 3-IIK-




V-
[K-3,
B-
[1K-3,
3-TIK-
5.3,
V-
K-
5.3,
B-
K-
5.3,
3-IIK-
7,

V-
I1K-7,
B-
[K-7

Umoeo 3a 5 Cemecmp 16/32/0 50

KounTtposbHbie 50 3 3-TIK-
MeponpusaTusi 3a S 3,
CemecTtp V-
[K-3,
B-
[K-3,
3-TIK-
5.3,
V-
[1K-
5.3,
B-
K-
5.3,
3-TK-
7,

V-
[K-7,
B-
[K-7

* — COKpalleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H
(unn) 3K3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

0Oo6o3na | [TostHOE HAMMEHOBAHHE
YyeHue

KN KoHTposb 1o nroram

3 3auer




KAJIEHJIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Coaep:kanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
5 Cemecmp 16 32 0
1-8 Yacrs 1 16 8 0
1 Tema 1 Bcero ayutopHbIX 4acoB
NHTepnoyauroHHbIi MHOTOWIEH Jlarpanika 2 |1 [0
Ownnaitn
0 |0 |0
2 Tema 2 Bcero ayiuTopHBIX 4acoB
KBanparypnsie popmyisl HetoTona-KoTeca 2 | | | 0
Ownnaitn
0 K |0
3 Tema 3 Bcero aynutopHsIx 4acoB
MeTosl pernieHus: 0OBIKHOBEHHBIX MU depeHIIMaTbHBIX 2 |1 [0
ypaBHEHUH. PaznokeHue penieHust B psabl Omnutaiin
0 | 0 | 0
4 Tema 4 Bcero ayutopHbIx 4acoB
Mertop! perieHust 0ObIKHOBEHHBIX TU(GepeHIINaTbHBIX 2 |1 [0
ypaBHeHui. Meton Ditntepa Ownnaitn
0 |0 |0
5 Tema 5 Bcero ayiuTopHbIX 4acoB
MeTobl perieHnst 0OBIKHOBEHHBIX UG (HepeHIIMATEHBIX 2 | 1 | 0
ypaBHeHui. MeTtonbl Anamca Owunaitn
0 |0 |0
6 Tema 6 Bcero aynutopHsix 4acoB
Mertonbl Pynre-KyTTbl 2 | 1 | 0
Omnnaitn
0 |0 | 0
7 Tema 7 Bcero ayiuTopHbIX 4acoB
Hakomuenue ommbku npu pemienuu 3agaun Korm 2 |1 [0
pa3HOCTHBIMU MeTo1aMu. MeToa MumHa Omnyaii
0 |0 | 0
8 Tema 8 Bcero ayiutopHbIx 4acoB
Croxactuueckue Merobl. OnpeneneHue 00beMOB TeNl U 2 |1 [0
BBIUHCJICHHE UHTErpanioB MeToioM MonTte-Kapio. Omnutaiin
0 0 0
9-16 Yacrs 2 0 24 0
9-16 IIpakTnyeckasi 4acTh Bcero ayutopHbIX 4acoB
OTitagka nporpaMM U cjada 3alaHuii 1o jgexuusMm 1-8 0 | 24 [0
Ownnaitn
0 K |0

CokpallieHHble HAUMEHOBAHUSI OHJIAMH OIIINA:

O0o03Ha | ITo,1THOE HAMMEHOBaHHE
YyeHue
oK DNEeKTPOHHBIN Kype




1M [ToJIHOTEKCTOBBIN MaTepHran

T1JI ITomHOTEKCTOBEIE JIEKIIUUA

BM Buneo-marepuansl

AM Aynno-Matepuaibl

[Ip3 [Ipe3enTanuu

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MAaTEPUATIbI
ncC NHTEpaKkTUBHBIN CaUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Io HampaBiIeHHIO TOATOTOBKM  (CHEHMAJIBHOCTH) MpedycMaTpUBaeTcs HIMPOKOE
UCTOJIBb30BaHUE B Y4eOHOM Ipollecce aKTHUBHBIX W MHTEPAKTHBHBIX (DOPM NpPOBENCHUS 3aHATUH B
COYETaHUHM C BHEAYIUTOPHOW pabOTOH ¢ 1enbl0 (OPMHUPOBAHUS M Pa3BUTHS NMPO(HECCHOHAIBHBIX
HaBBIKOB CTYICHTOB. B pamkax ydeOHOro Kypca MpeayCMOTPEHO HCIIOJIb30BAaHHUE JIMIIEH3MOHHBIX
MPOTPaMMHBIX TIPOIYKTOB IPU TPOBEICHUH CAMOCTOSATENBHBIX PacYeTOB.

7. POHJ OHEHOYHBLIX CPEJICTB

@DOHJT OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE 00ECIIeUnBAET MPOBEPKY OCBOCHUS TIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPHUSTHH TEKYUIETO,
PYOEIKHOTO U MPOMEXKYTOYHOTI'O KOHTPOJIS IO JUCLUIUIMHE.

CBs3b Mexny (opMHUpPYEMBIMH KOMIICTEHUMSAMH M (OpMaMH KOHTPOJII HUX OCBOCHHS
MpeJCTaBIIeHA B CIIEAYIOIeH Tabnuie:

KOM]’[ETCHIII/IH I/IHHHKaTOPBI OCBOCHUA ATTeCTaIII/IOHHOC MeEponpusiTue
(KTI 1)

TK-3 3-[IK-3 3, K-8, KU-16
B-TTK-3 3, K-8, KU-16
V-TIK-3 3, KU-8, KI-16

TK-5.3 3-TK-5.3 3, K-8, KU-16
V-TIK-5.3 3, K-8, KI-16
B-TTK-5.3 3, K-8, KU-16

TK-7 3-1IK-7 3, K-8, KU-16
B-TTK-7 3, K-8, KU-16
V-TIK-7 3, K-8, KU-16

IlIxanbl oeHKH 06pa30BaTe.]'ll)HbIX JOCTHKEHUI

[Hlkana Kaxa0ro KOHTPOJBHOIO MEPOMPUSTHS JISKHUT B mpeaenax oT 0 10 yCTaHOBIECHHOIO
MakcUMalbHOTO Oaja BKIIOUMTENbHO. MTOoroBas arrecranus mo IucHuUIUIMHE oreHuBaetcs mo 100-
OayIHbHOM IIKaJe U MpeACTaBIsieT co00i cymmy 0aioB, 3apab0TaHHBIX CTYIEHTOM IPU BBIMOJIHEHUU
3a/IaHUM B paMKaxX TEKYIIETO U MPOMEKXYTOUYHOTO KOHTPOJIS.

Htorosas onieHKa BBICTABIISIETCS B COOTBETCTBUH CO cnez[ylomeﬁ IIKaJION:

Cymma OneHka 1o 4-ex Onenka | TpeOoBaHUS K YPOBHIO OCBOESHUIO
0ayIoB OaJUTHHOM IIIKaJIe ECTS y4eOHOM TUCITUTLINHBI




90-100

5 — «omauunoy

O1eHKa «OTIUYHOY» BBICTABIIACTCSA
CTYICHTY, €CIIH OH IIyOOKO M MTPOYHO
YCBOMWJI IPOTPaMMHBIN MaTepuan,
HCYEPIBIBAOLLE, IIOCIEN0BATENIBHO,
YETKO U JIOTUYECKU CTPOMHO €ro
W3JIaraeT, yMeeT TECHO yBS3bIBATH
TEOPHIO C NPAKTUKOM, UCTIOIB3YET B
OTBETE MaTepHall MOHOTPaPUUECKOM
JIUTEPATYPBL.
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«y0081€emMEopUMENILHOY

O1eHKa «XOpOILO0Y» BBICTABIISIETCS
CTYIEHTY, €CJIM OH TBEP/IO 3HAET
MaTepHaj, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

OneHka «y10BJIETBOPUTEIBEHO»
BBICTaBJICTCS CTYACHTY, €CIIM OH UMEET
3HaHMsSI TOJIBKO OCHOBHOI'O MaTepuana,
HO HE YCBOWJI €T0 JIeTaJIeH, TOMMyCKaeT
HETOYHOCTH, HEIOCTATOUYHO MPaBUIIbHBIC
(hopMyTUPOBKH, HAPYIIEHUS
JIOTUYECKOH MOCIIe0BATEIbHOCTH B
W3J0KEHUH IPOTPaMMHOI0 MaTepuaa.

Hwxe 60
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«HEY0081emMB8OPUMENTLHOY

O1ieHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEIIBHOMN YacTH
MPOrpaMMHOTO MaTepuala, JOmyCcKaeT
cylIecTBeHHbIe ommnOKu. Kak mpasuio,
OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yIeHHEe 0e3
JOIIOJTHUTCIIbHBIX 3aHSATUH 110
COOTBETCTBYIOIICH NUCIUTUINHE,

8.

YYEBHOH JUCHUILJIUHBI

OCHOBHAZ JIMTEPATYPA:

1. DU K81 Practical course on MatLab for foreign students : , Moscow: National Research Nuclear

University MEPhI, 2018

2. DU JI12 JlaGopartopHslii mpakTukyM "KoMmmbroTepHOe MOETMpOBaHHEe HAHOCTPYKTYp" @, MockBa:

HUAY MUOU, 2013

YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE

3. O H 84 Meton akyctuueckoi smuccnu : , Cankr-IlerepOypr: Jlans, 2022

4. 911 M 59 Teopus npuHATHUS yipaBieHYecKux pemieHui : , Cankr-IlerepOypr: Jlans, 2022

5. DU b 30 Yucnenusie MeTo bl : yuebHoe nmocodue, Mocksa: Jlabopatopus 3nanuii, 2020

JOITOJIHUTEJIbHA S JIMTEPATYPA:




1. 620 JI12 JIaGopatopHslii mpakTukyM "KoMrbioTepHoe MOIeMpoOBaHue HAHOCTPYKTYp" :, Mocksa:
HUAY MUOU, 2013

2. 519 144 KommproTepHblii TpakTUKyM "OCHOBBI YMCICHHBIX METO/IOB pelIeHus pu3nuecKkux 3agay"
., A WIlogmBacs, E.E.JIeBoB, JI.A.Onéuos, M.: MU®DU, 2004

3. 519 B30 Yucnennsie MeToas! : yued. mocobue ans By3oB, H. C. baxsanos, H. I1. )Kunkos, I'. M.
KobenbkoB, M.: bunom. JIaboparopus 3nanuii, 2006

I[MTPOTPAMMHOE OBECITEYEHHUE:

CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHUE YYEBHOI
TUCIATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYIECKOE 00ecIieueHne He TpeOyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALMUU J1JIsA CTYAEHTOB

Cnenyer yzaensaTh Oonbllle BHUMaHHUS CaMOCTOSATENbHOM pabote. B ciydae 3aTpyaHeHMId,
BO3HUKAIOIIMX MPHU PEIICHUH TE€X WM MHBIX U3 3aJJaHHBIX Ha JIOM 3a/1a4 PEKOMEHAYEeTCs 0OpaTUThCS K
yuyeOHHMKaM U 3aJauHUKaM, NPUBEIAECHHBIM B CIUCKE JIMTEPATypbl, 1 M3Y4YUTh JaHHYI TeMmy Oosee
nojpo6Ho. Ilpu MOAroTOBKE K KAXKAOMY 3aHATHIO HY)KHO 00s3aTe€lIbHO IOBTOPUTH MaTepuall
npeapaynux jgekiuil. Kpome toro, Becbma xenaTeabHO MOBTOPUTH COOTBETCTBYIOIIUI MaTepuall U3
HM3YYEHHBIX paHee KypCoB.

IIpy BBINTONIHEHUM JOMAIIHErO 3aJaHusd, IEepe]l ero CAadel MPOBECTU MPOBEPKY NPOTrpaMM, B
COOTBETCTBUH C 0COOEHHOCTSIMH KaXKI0H 3a/1a4H.

[Tpu moxrotoBke k Teme «MHTEpromsAnus GyHKIMNA MHOTOWIEHAMH» CIIEAYET BOCCTAHOBUTH
coJiepKaHne pa3/ieoB aareOphl, OTHOCSIIUXCS K CBOWCTBAM MHOTOWIECHOB M X KOPHEH; colepKaHne
IJIaB MaTEMAaTUYECKOTO aHalu3a, OTHOCALIMXCS K psafgaM Teiopa u conepkaHue Teopud (yHKIMN
KOMILUIEKCHOT'O IEPEMEHHOT0, OTHOCSIUXCsA K psiiam Jlopana.

Jns paznena «HTepnonsaunoHHbli MHOrowieH Jlarpanxka ¢ pa3feNeHHBIMM M KpaTHBIMHU
y3J1aMU MHTEPIIOJIALUI» BOCCTAHOBUTH COJIEPKAHUE TJ1aB MaTEMAaTUYECKOr0 aHaJIn3a , OTHOCSIIUXCS K
OTIpEJICJICHUIO TIPOU3BOIHON (PYHKITUH.

HpI/I oArOTOBKE K TEMC ((OI.[GHKa TOYHOCTH TOJMHOMHAJIHHOMN HHTCPIOJIAONN) CICAYCT
BOCCTAHOBUTL COACPIKAHUEC TJIaBbl MATECMATUYCCKOIO aHaJiu3a, B KOTOpOfI IMPOBOAUTCA
JI0Ka3aTesIbCTBO TEOpeMbl Posuist.

[Tpu noaroroBke k Teme «KBaapatypnsie popmyisl HeroTrona-KoTeca» cieayer BOCCTAaHOBHUTH
coJiepKaHue IJ1aB MaTEeMaTUYECKOro0 aHaJIn3a, OTHOCSIIMXCS K ONpPENeIEHUI0 UHTerpajla U K CyMMam

HapOy.



IIpu mnoaroroBke Kk Teme «Meroapl pemeHus OOBIKHOBEHHBIX —Au(depeHInalIbHbIX
YPaBHEHHI» CJI€yeT BOCCTAaHOBHUTH COJIEp)KaHHE TJIaB MAaTEeMAaTHYECKOTO aHaJIM3a , OTHOCSIIUXCS K
OTIpeICTICHUIO TIPOU3BOTHON (DYHKITUH.

[Tpu moarotoBke k Teme PaznoxkeHne penieHus B pAObl. CIEIyeT BOCCTAHOBUTH COJAEpIKaHUE
rJ1aB MaTeMaTUYECKOT0 aHalln3a, OTHOCIIIMXCS K panaMm Tewmnopa.

[Tpn noaroroBke k Teme «HesiBHBIE MeTOABI Anamca» CIEAyeT BOCCTAHOBHUTH COJEp)KaHHE
rJIaB MaTEMaTHYECKOTO aHAJIM3a, OTHOCSIIMXCS K YCIOBUSIM CXOIUMOCTH CYMMBI psizia.

[Tpu monroroBke k Teme «HakoruieHwe OMMOKM M HEYCTOHYMBOCTH PAa3HOCTHBIX METOJIOB
peleHust OOBIKHOBEHHBIX TU(PepeHIMaIbHbIX YPABHEHUID CIeyeT BOCCTAHOBUTH COJIEpyKaHHE TJ1aB
oOmell (QU3MKH, OTHOCAIIMXCS K 3aTyXaloUMM KOJICOAHUSAM M K JAUHAMHYECKOMY IIOBEICHUIO
MaTepHaATbHON TOYKH BOJIHM3H MOJIOKEHHS HEYCTOWYMBOT'O PABHOBECHSI.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TIPEIIOJIABATEJIEM

B Hacrosmieil aucuuIiMHe MPOBOAMUTCS OINMCAHHWE YMCICHHBIX METOOB PEIICHUs 3aaad, C
KOTOPBIMHM  IIOCTOSIHHO  CTaJKMBAlOTCA  HUCCleNoBaTenu, paboraromue B 00iacTd  (QU3MKH
KOHJICHCUPOBAHHOI'O COCTOSIHUSI BEUIECTBA. B HEKOTOpBIE TOMalIHUE 3a/1aHUsl IO TAaHHON JUCIUIUIMHE
BKJIIOYEH 3JIEMEHT, 3aTPYIHSIOMINN UX TPUBUAIBHOE YMCICHHOE pelleHne (MeJUIeHHass CXOAUMOCTb,
10xasi 00yCJIOBJICHHOCTh M T.II.), YTO YacTO BCTpPEYaeTCs B pealbHbIX 3aqauax. [lpu pemenun 3agau
JIOMAIITHETO 3a/laHus TOJPa3yMEBAETCS HCIOJIb30BAHUEM SI3BIKOB IIPOIPAMMHUPOBAHMS BBICOKOIO
ypoBHs (FORTRAN, PASCAL u ap.)

Wutepnonsiius  GyHKOMKA —~ MHOTOWICHAMHU: J1aTh TOHATHE TNPHOMWKEHHS  (YHKIINH,
MOMYEPKHYTh OTJIMYME HMHTEPHOJSALMU OT 3KcTpamojsiuuu. [IpuMepsl NpUHIMNHAIBHOTO OTIUYUS
npuOmKeHus QyHKIUNA, KOHEeUHbIMH psigamu Dypwe, Teinopa, Jlopana. IlpuBectu mnpumepsl
yAa4yHOTO U HEYJJAYHOTO BbIOOpa y3J10B MHTEPIIONSIIMA MHOTOWIeHa Jlarpanxka.

OueHka TOYHOCTH MOJMHOMMAJIBHONW MHTEPHOJSLUU: MIOCJE BbIBOJA BBIPAKEHUS ISl BEPXHEU
OLICHKM TOYHOCTH HHTEPIOJIALIMOHHOIO MHoroudjeHa Jlarpanka npuBecTH IpHUMEphl COBMAIEHUS
peaqbHONH OHIMOKM C BEJIMYMHOM OIICHKM OIIMOKM M CiIydaeM, KOrJa OLEHKAa OUIMOKHA CHIIBHO
3aBbleHa. Iloka3arh BO3MOKHOCTb MHHHMMU3AIIMM BEIMYMHBI OIIGHKM OMIMOKM 3a CYET BBIOOpA
10JIOXKEHHUS y3J10B UHTEPIIOJISIIIUH.

Ksagparypusie  dopmynsr  Heiorona-Koreca: moka3aTh  BO3MOXKHOCTh — NPUMEHEHHS
MHTEPIOJSIIIMOHHOTO MHOrowieHa Jlarpanka ©Opv YHCJIEHHOM HWHTETPUPOBAHUHM (QYHKIUH WU
BO3MOXXHOCTh BEpPXHEH OLIEHKH OMIMOKH MHTErpupoBaHus. [loM4epkHyTh, 4TO HE BCSIKUH MHOTOYJIEH
Jlarpanska mpu BbIBOJIE KBaApaTypHBIX Gopmyn naet hopmyisl HetoTona-KoTteca.

MeTtoasl pemieHUs] OOBIKHOBEHHBIX UG (GEepeHIINaTbHbIX YPaBHEHUN: JaTh KPaTKUil 0030p
3aga4 (PU3MKU HAHOCTPYKTYP M CBEPXIPOBOJUMOCTH, TpeOYIOUIMX peuieHus AuddepeHnnanbHbIX
YPaBHEHUM.

Pa3noxeHne pemieHus B psAbl: MPUBECTH NMPUMEPHI 33134, B KOTOPHIX PEIICHUE JIMHEHHOTrO
Tu¢depeHINaIbHOTO YpaBHEHUS yA00HO NMPEACTaBUTh B BUJE CYMMBI PSI0B: MOJIMHOMUAIBHOIO Psifl,
rapMOHHYECKOT0, U psiZia CIeHUaIbHbIX (PYHKIIHM.

PasHocTHble MeTOAbl penleHHus OObIKHOBEHHBIX U (depeHIHaTbHbIX YpaBHEHM: JaTh
MOHATHE KOHEUHbIX pasHocTeil. IlpuBectu nuddepennumanbHoe ypaBHEHHsSI BBICOKOTO MOpsAKa K
cucteme auddepeHnnaIbHbIX YpaBHEHU TepBoro nopsiaka. BeiBectn metos Dilnepa Kak 4acTHBIN
ciydail pemienus 3anaun Komu myrem pasnoxenus B psaa Telnopa. JlaTe noHsATHE NOPsAKAa TOUHOCTU
Pa3HOCTHOTO YHCJIEHHOTO METO/a pelIeHUs OOBIKHOBEHHBIX AU(PepeHInaTbHbIX YPaBHEHUH.



SIBHBIC METONIBI AJlamca: 1aTh OOIIHMI aaroOpuTM MOCTPOCHUs MeTo0B Anamca. [IpencTaBuTh
MeToJ1 Dijiepa KaK YacTHBIN, IPOCTEUILINI BapUaHT IBHOTO MeToAa Alamca.

HesBHbie MeTOBI AZlaMca: MOCTPOUTh HEABHBIE METOAbI Anamca. [lepeuncnuTs 10CTOMHCTBA
Y HEJOCTATKU HESIBHOTO METO/Ja AJlaMca B CPaBHEHHUM C SIBHBIM METOJOM. JlaTh MOHATHE MKECTKHUX
CHUCTEM OOBIKHOBEHHBIX au(pdepeHInanbHbIX ypaBHEHUU. [IpUBECTH TPHUMEPHI KECTKUX CHCTEM
mudepeHInanbHBIX  YPaBHEHUM, BO3HHKAIOIMMUX B 3a1adax (QU3UKH HAHOCTPYKTYp (ypaBHEHUS
XUMUYECKONH KHHETHKH).

Meroasl Pynre-KytTel: mocne wusznoxxeHus uaem metoaoB Pynre-KyTTel nate onucanue
KOMOMHHpOBaHHOTO Metoda (meron Pynre-KyTTel u depemyromiuecsi sIBHBIH W HESBHBIH METOJBI
Anamca).

HakoruieHne ommOKH M HEYCTOWYMBOCTH PA3HOCTHBIX METOJIOB PEIICHUS OOBIKHOBEHHBIX
muddepeHIIMATBHBIX YPaBHEHUI: TPUBECTH TPUMEPHI YCTOHYHMBBIX M HEYCTOWYHMBBIX (PUINICCKUX
cucteMm. /laTh MOHATHE YCTOMYMBOCTH YHMCIEHHOTO MeToJa. [IpuMepbl HEYCTOMYMBOCTH YMCIEHHBIX
METOIOB, BO3HUKAIOIICH MPU ONMUCAHUN UCXOIHO YCTOMYUBBIX (PU3UUECKUX CUCTEM.

Merox MunHa: gath OOmMi anropuT™ noctpoeHus. [loguepkHyTh oTiaudyne mMetona MutHa
BTOPOTO MOPsiJIKAa TOYHOCTH OT METOJ1a Djiepa ¢ MOJIyIIaroMm.

ABTOp(BI):

[MomnmuBaeB Anekceit ropeBud, K.¢.-M.H., TOIICHT



