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

OOBPEHO HTC MHTOJI
[Tporokon Ne 03/3-21

or 31.08.2021 1.
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AHHOTALMS

Kypc maér 0030p COBpPEMEHHBIX KOMIIBIOTEPHBIX U  BBIYMCIUTEIBHBIX TEXHOJOTHUH,
HEOOXOIUMBIX B paboTe (H3HMKa-UCCIIEAOBATENsl B HACTOAIIEEC BPEMS: SI3BIKH MPOTPAMMHUPOBAHUS U
MaTeMaTHYeCKHE TTaKeThl, YHCICHHBIE METOABI, (pU3myecKkoe MOJeTMpOBaHHE, HCIIOJIB30BAHHUE IS
Hay4yHbIX  pacu€ToB  CYNEpPKOMIIBIOTEPOB UM  KJIAacTepoB, 0O0paboTKa W  IpeACTaBICHUE
JKCIIEPUMEHTAJIbHBIX TaHHBIX.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

W3yuenune Kypca MO3BOJUT CTyJIEHTaM pellaTh CTOSIIUE Mepell HUMH (u3nyeckue 3a1auu Ha
BBICOKOM TEXHOJIOTMYECKOM M METOIUYECKOM ypoBHE. [Ipenoparommecs OCHOBBI BBIUHCIUTEIBHBIX
METOIOB U YMCIIEHHOT'O MOJICTUPOBAHMS Jajiee MOTYT OBITh Pa3BUTHI IPU PabOTE B HAYYHOU TpyIIe

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

Kypc naet o6miue cBeeHus 10 COBPEMEHHBIM KOMITBIOTEPHBIM TEXHOJIOTHSIM, HEOOXOAMMBIM B
pabore ¢usmKa-uccienoparens. B mporecce M3ydeHUs: YMCICHHBIX METOJOB PEIIAIOTCS 3a7add U3
AOYIIHX NapajIebHO KYpCOB M M3 HAy4YHOW TIpYIIIbl MarucTpaHTa, 4TO IIOMOTaeT OCBOCHHMMIO
00pa30BaTeNbHOM MPOrpaMMBl.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVNTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHatbHble KOMIETEHIHH:

KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIIN KOI[ N HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUA

KOMIIETEHIINH

OIIK-4 [1] — Criocoben 3-OI1K-4 [1] — 3HaTh: COBpEMEHHBIE SI3BIKU

pa3pabaTrbIBaTh U MPUMEHSITh MIPOrpaMMHUPOBAHUSI, HEOOXOUMBIE I IPOBEICHUS
CHeIUaTU3UPOBAHHOE TIPOrPAMMHO- WCCTe0BaHUH U PeIlIeHUs HHKEHEPHBIX 3a/1au B 00J1aCcTH
MaTeMaTH4ecKoe o0ecrieueHue ams ANEKTPOHUKHU ¥ HAHODJIEKTPOHUKH.

MPOBEICHUS UCCIICIOBAHUM U V-OIIK-4 [1] — YMeTh: pa3zpabaTsiBaTh CCHAIU3UPOBAHHOE
pelIeHNs WHKEHEPHBIX 3a7a4 MPOrpaMMHO-MaTeMaTH4eckoe obecrevyeHue.

B-OIIK-4 [1] — Bnaners: HaBbIKaMu IPUMEHEHUS
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHUHN JUISI pEeIICHUS
Hay4YHBIX ¥ MH)KCHEPHBIX 337124 SJICKTPOHUKHU U

HAHO3JIEKTPOHUKHU.

YKII-1 [1] — Cnocoben pemiath 3-VKII-1 [1] — 3HaTh coBpeMeHHbIE IUGPOBHIE TEXHOJIOTHUH,
HCCIIEI0BAaTENbCKUE, HAYYHO- WCIIOJIb3YyEMBIE JIJIsl BRICTPAUBAHUS JIEJIOBOM KOMMYHHUKAIIUU
TEXHUYECKUE U MPOU3BOICTBEHHBIE Y OpraHM3aly UHIUBUAYaIbHOW M KOMaHIHOU paboTh
3a7a4M B yCJIOBUSX Y-VKII-1 [1] — YMmeTh mogdupaTh HanOoJIee pejeBaHTHBIE
HEOMpeAeIeHHOCTH, B TOM YHCIIE uu(ppoBbIE peLICHHs IS TOCTHKEHUS TOCTABICHHBIX 1IeTeit
BBICTPAUBATh JCJIOBYIO U 3aj]1a4, B TOM YHCJIE€ B YCIOBUSIX HEONPEAEIEHHOCTH
KOMMYHUKAIIUIO U OPTaHU30BbIBATh B-VYKII-1 [1] — BrageTh HaBbIKaMH pEILICHUS

pa60Ty KOMaH/JbI C UCITIOJIb30BaAaHUEM HCCICAO0BATC/IILCKUX, HAYYHO-TECXHUYCCKUX U
I_II/I(i)pOBBIX pPECYpCOB U TEXHOJIOTHI B IIPOU3BOJACTBCHHLIX 3aaa4 C HCIIOJIb30BAHUEM I_II/I(prBBIX




uudpoBoi cpeze

VKII-2 [1] — Criocoben k
caMOOOYYECHHIO, CAMOAKTyaTH3aIluN 1
CaMOpPa3BHUTHUIO C UCTIOIB30BAHUEM
Pa3IUYHbIX HU(GPOBBIX TEXHOJIOTUH B
YCIIOBHSIX MX HETIPEPHIBHOTO

COBCPUICHCTBOBAHUA

TEXHOJIOTUN

3-YKII-2 [1] — 3HaTh ocHOBHBIE IU(POBBIE MIATHOPMBI,
TEXHOJIOTH U UHTEPHET PECYPChI UCTIOIb3yEMbIE IPY OHJIAH
o0ydeHuun

V-VKI-2 [1] — YMeTh UCTI0b30BaTh pa3IudHbIE IUPPOBBIE
TEXHOJIOTUH I OpPraHU3alul 00ydeHUs

B-VKII-2 [1] — BnageTs HaBbIKaM#u caMOOOyUYEHUS,
CaMOOAKTYJIN3ALUY U CAMOPA3BUTHS C HCIIOJIb30BAHUEM
Pa3IYHbIX HU(GPOBBIX TEXHOJIOTUI

[TpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu W OOBeKTamu (00JIacTIMHU
3HaHUH ) TPOPECCUOHATILHOMN 1A TEILHOCTH:

3apaua
npogdeccuoHaIbLHOM
nesireabnoctu (3I1/1)

[1K-2 Pa3pabarbiBath
s deKTUBHBIE
QJIITOPUTMBI PELICHHUS
c(hOpMyJIUPOBAHHBIX
3aja4 C
WCTIOJIb30BaHUEM
COBPEMECHHBIX SI3bIKOB
MPOrPaMMHUPOBAHUS U
o0ecreunBaTh UxX
MIPOTPaMMHYIO
peau3aIuo

O0BeKT WM 00J1aCTh
3HAHUSA

HAayYHO-UCCIIE0BATEIbCKUN

MaremaTrueckue
MOJIENN JITISt
TEOPETUYECCKOTO U
IKCIIEPUMEHTAIHLHOTO
UCCIIEIOBaHHS
bu3HUECKUX U
TEXHOJIOTUIECKUX
MIPOIIECCOB B
o0opyT0BaHUH

(U3NIECKUX YCTaHOBOK

Kak 00BEKTOB
KOHTPOJIS |
yIpaBIICHUS

Kon n HaumenoBanue
npogdeccuoHaIbLHOI
KOMIIETEeHIIUH;
OcHoBanue
(mpodeccuoHATBLHBIH
cranaapt-IIC, anaan3
ONbITA)

ITIK-2 [1] - cnocoben
pa3pabarbiBaTh

¢ pexTuBHBIC
QITOPUTMBI PEIICHUS
C(OPMYITHPOBAHHBIX
3aj7a4 C
UCTIOJIb30BaHUEM
COBPEMEHHBIX SI3bIKOB
IPOTPaMMHPOBAHUS
obecrneunBaTh UX
MIPOTPaMMHY IO
peanu3armo

Ocnosanue:
[TpodeccnonanbHBIN
crangapt: 24.033,
40.007, 40.016

Kox v HanmenoBanue
HHIUKATOPA
AOCTUKEHUS
npo¢eccuoHAIBLHOM
KOMIIeTeHI[HH

3-1IK-2[1] - 3HaTsb:
COBPEMEHHBIC SI3BIKU
POrpaMMHUPOBAHUS,
KOMITBIOTEPHBIX
TEXHOJIOTHH,
MaTeMaTHIECKUX
METOJIOB
MOJICIIUPOBAHUS U
MIPUKIIATHBIX
MIPOTPaMMHBIX
MaKeTOB, OCHOB
UH(POPMALIMOHHOM
0€30IacHOCTH. |
V-TIK-2[1] - YmeTs:
pa3pabaThIBaTh

s PeKTHBHBIE
AITOPUTMBI
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS B
00J1aCTH NEKTPOHUKHU
Y HAaHOAJIEKTPOHHKH. |
B-TIK-2[1] - Bnanets:
HaBbIKAMU
IIPOrpaMMHOMN
peanuzanuu
QITOPUTMOB pPEIICHUS
3aJa4 AIEKTPOHUKU U

HAHORJIEKTPOHUKH.
[IK-4 opranumzamus u | SAnepuo-pusznueckue u | [1K-4 [1] - cnocoGen k 3-11K-4[1] - 3Hars:
MIPOBEACHUE (bu3HYECKUE YCTAHOBKU | OPTaHU3AIMH U COBpPEMEHHBIC




BKCHepI/IMeHTaHLHHX
HUCCIIETOBAHUHN C
NIPUMEHEHUEM
COBpeMeHHBIX CpC}ICTB
1 METOJI0B

[IK-7 AnanusupoBatb
COCTOSIHUE HayYHO-
TEXHUYECKON
pOoOJIEMBI ITyTEM
noxoopa, u3yyeHus u
aHanu3a
JUTEPATYPHBIX U
MATEHTHBIX
HUCTOYHHUKOB

M CHCTEMBI
oOecIieueHust ux
Oe30ImacHoM
IKCITTyaTaIluu

Maremarnueckue
MOJICITH ISt
TEOPETUUYECKOTO U
IKCIIEPUMEHTAIHLHOTO
UCCIIEIOBaHUS
(bU3UYEeCKUX U
TEXHOJOTHYECKHUX
MIPOIIECCOB B
000pyI0BaHUU
(U3NYECKUX YCTAaHOBOK
KaK 0OBEKTOB
KOHTPOJIS |
yTpaBIeHUS

MIPOBEICHUIO
3KCHepI/IMeHT AJIBHBIX
HCCIEIOBAHMIM C
HpI/IMeHeHI/IeM
COBPEMEHHBIX CPEJCTB U
METOJIOB

OcHosanue:
[IpodeccronanbHbI
crannapt: 24.033,
40.011

ITIK-7 [1] - cnocoben
aHAITM3UPOBATH
COCTOSIHUE HAay4YHO-
TEXHUUYECKOH MpoOIeMBbl
nyTeMm noadopa,
W3yYeHUS U aHAITN3a
JUTEPATYPHBIX U
MATEHTHBIX UCTOYHUKOB

OcHosanue:
[IpodeccronanbHbIit
crangapt: 24.033,
40.011, 40.016

IKCIIEPUMEHTAIbHBIC
METOBI B 00J1acTH
bu3uKu
KOHJICHCHPOBAaHHOTO
COCTOSIHUS,
JJIEKTPOHHUKH H
HAHODYJICKTPOHUKH ;
V-TIK-4[1] - YmeTs:
MIPOBOUTH
SKCIIEPUMEHTATbHBIC
WCCJICTOBAHMUSI B
AIIEKTPOHUKE U
HAHODJICKTPOHUKE C
IPUMCHECHUEM
COBPEMEHHBIX CPEICTB
Y METOJIOB.;
B-IIK-4[1] - Bnanets:
KOMITBIOTEPHBIMU
TEXHOJIOTHSIMH B
MIPUMCHCHUH K
AKCIIEPUMEHTATbHBIM
WCCJICIOBAHMSIM B
AIIEKTPOHHKE U
HaHORJICKTPOHHUKE
3-1IK-7[1] - 3HaThb:
COBpPEMEHHOE
COCTOSTHUE HAYYHO-
TEXHUYECKUX TIPOoOIemM
B oOnactu
ICKTPOHHUKH H
HAHODJICKTPOHUKH ;
V-IIK-7[1] - Y™meTs:
aHATU3HPOBATH
COCTOSIHME HAY4YHO-
TEXHUYECKOU
po0JIeMbl MyTEM
M3YYCHHS U aHAIHU3a
JUTEPATyPHBIX U
MATeHTHBIX
HUCTOYHUKOB.;
B-IIK-7[1] - Bnanets:
HaBBIKAMH cOopa
HAYYHO-TEXHUYECKOI
uHpOpMauHy,
HEO0OXOUMON It
MIPOBEICHUS
HUCCJIENOBAaHUM.

4. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, KX 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:
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Pacmmpennsiit
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* — cOKpalleHHOe HanMeHOBaHKE (DOPMBI KOHTPOJIS
** — cyMMa MaKCHUMaJIbHBIX 0ayuioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIOYas 3a4eT U
(wm) PK3aMeH

COKpaH_ICHI/Ie HaMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN PA31CJIOB:

O0o03ua | [ToTHOE HAMMEHOBAHME
YyeHmne

KN KoHTpoJib 1o utoram

3 3auer




KAJIEHJIAPHBIN IVIAH

Henen

Tembl 3ansaTuii / Conepxxanue

Jek.,
qac.

IIp./cem.
, Uac.

JIao.,
qac.

3 Cemecmp

16

32

0

1-8

Ba3oBbIii

8

16

0

1-2

IIporpammupoBanue.

Tema 1 sBnsiercst BBogHOM. Ha npakTuueckux 3aHATUAX
BOCCTAHABIIMBAIOTCS 3HAHUS U HABBIKU U3 KypCOB
WH(OPMATUKH U YUCIICHHBIX METO/IOB, TIPOCIIYIIAHHBIX PaHEe B
npekHeM Byse. [IpoBoauTcs orpoc 00 U3BECTHBIX CTYEHTaM
a3bIkax nmporpammuposanus (Pascal, Fortran, C, Java, npyrue)
n MateMatnueckux nakerax (Matlab, MathCAD, Mathematica,
Maple, npyrue), npeanoureHusx. Onpenensercss ypoBeHb
MOJATOTOBKU U MPAKTHYECKOTO 3HAKOMCTBA C YHUCICHHBIMU
METOJIaMHU.

JlomariiHee 3a/1aHle — yCTAaHOBUTH Y Ce€0s1 MaTeMaTHYECKUMA
nakeT (Freemat, Maxima) u KOMOUJIATOP 3HAKOMOTO SI3bIKa
nporpammupoBanus (Pascal, Fortran u T.1.), pemuTh mpocTyo
pacueTHyIo 3a7auy.

Ko mporpammbl, KOMITAIALIHS, HHTEPIIPETAITHSI.

Tunbl 1aHHBIX: CTPOKH, YUCIa (LIeJble, BEIIECTBEHHBIE,
KOMIUIEKCHBIE YHCIIa), MACCUBBI, MATPHUIIbI, O0JIee CI0KHbBIE
CTpyKTyphl. JIokanbHbIe U TI00aTHHBIC IEPEMEHHBIE.

ba3oBbie 0710KM — UKITBI, YCITIOBUS, (DYHKITHH.

Bcero ayutopHbIX 4acoB

2

| 4

| 0

Omu1aiig

0

0

0

YuciaeHHbIe METOAbI

O0630p BO3MOKHOCTEH YHCICHHBIX METO/IOB U
MaTEeMaTUYECKOro MOJIEIMPOBAaHUS JUIsl 0OpaOOTKH JaHHBIX U
MIOATOTOBKHU K 3KcIIepuMeHTY. COBPEMEHHBIE TOCTUKEHUS
METOJI0B MOJECIIUPOBAHMS.

N3yuatorcst 0a30BbIE YNCIEHHBIE METO/IBI:

AnIpoKCHUManys U UHTEPIOJALUSA SKCIIEPUMEHTAIbHBIX
JaHHbIX. MeTol HAMMEHBIIINX KBAJpaTOB.

Pabota ¢ marpuniamu. Onpenenurennsb, 0OpanieHue MaTPHIIBL,
COOCTBEHHBIE BEKTOpA U COOCTBEHHBIE 3HAYCHUSI.
Yucnennoe nnrerpuposanue. opMyisl IpAMOYTOJIBHUAKOB,
tpaneuuit, Cumicona, bymns. Meron MonTe-Kapio
YHUCJIEHHOTO UHTEIPUPOBAHHUS.

Yucnennoe auddepeHurpoBanme, perieHmne
nudepeHnrnaIbHbIX YpaBHEeHUH (MeTo ] Diiiepa, MeTOb
Pynre-Kyrra)

Pemienue HenuueiHbIX ypaBHeHu. Meto HeroToHa, MeToT
JeNIeHUs OTpe3Ka momnojaM. MeToa «cTpeabObhy s perieHust
KpaeBOM 3aayuH.

[TpeobOpaszoBanue Dypre (TUCKpETHOE, OBICTPOE).
OnTumu3anus napaMeTpoB U HaAXOKJI€HUE MUHUMYyMa
MHOT'OMEPHOM Cl10KHOH QyHKIIMN. MeToab! ciydaiHbIX
OJTy’KIaHUHM U TPaJUEHTHOTO CIIyCKa.

Bcero ayutopHbIX 4acoB

2

| 4

| 0

Omuiaiig

0

0

0

MareMaTH4yecKHne NaKeThbl
PaccmarpuBaroTcs Hanbosiee U3BECTHBIE MATEMATHICCKUE

Bcero ayiuTOpHbIX 4acoB

2

| 4

|0




MaKeThl, 00CYKIAI0TC UX OCOOCHHOCTH M Pa3IndHs B
MPUMEHEHUU. YTIOMUHAIOTCS BHEIIHUE OMOIMOTEKH K SI3bIKaM
IPOTPaMMHUPOBAHUSL.

Cucrema Freemat (Matlab). [Toctpoenue rpadpuxos. Coznanue
cobcTBeHHBIX pyHKIMi. [ToHsATHE CI0XKHOI pacueTHOH
¢dbyakmn. OEHKH KOJIUYEeCTBA ONepaluidi 1 CKOPOCTH pacyeTa

Ownutaiig

0 0 0

7-8 Du3uyecKoe MoAeJTUPOBAHME. Bcero ayiuTopHbIX 4acoB
OO6cyxnaroTcs THMUYHBIC 337a4d U CTaHJaPTHBIE MOAXOIbI IS | 2 | 4 | 0
peuieHusl. Omnnaiin
YpaBHEHUs JBUKEHHUS, YPABHEHUE TEIUIONPOBOIHOCTH, 0 0 0
ypaBHeHue IlyaccoHa.

METOJ KOHEYHBIX 3JIEMEHTOB.

KBAaHTOBBIC 3aJa4l: CTAIIMOHAPHOE U BPEMEHHOE YPaBHEHUS
[Ipénunrepa

cTatucTudeckas pusnka: pacupesaenenue [ nooea.
Brimaercs nomalnnee 3aaHie€ B COOTBETCTBUU C TEMOU
Hay4YHOH paboTHI.

9-16 Pacuuupennbliii 8 16 0

9 CpaBHuTEILHBINH 0030p A3BIKOB MPOrPAMMHPOBAHUS IJIS Bcero ayiuTopHbIX 4acoB
peuieHus (pudnyeckux 3agay. 2 | 2 | 0
CKOpOCTb BBIUUCIICHHH, CKOPOCTh pa3pabOTKH, Ownnaitn
MacITabupyeMoCTh, HATUYHE Oa30BbIX ATOPUTMOB, 0 0 0
CYIIIECTBOBAHHE BHEUTHUX OMOIHMOTEK U UX HAJEKHOCTb.

[TpuMeHUMOCTD JUIsl pa3IuyuHbIX 3a/1a4. [ToHsITHE OTHOPA30BOTO
KOJIa.

10 ABTOMATH3MPOBaHHAsA 00padoTKA TeKCTOBBIX (aiiioB: Bcero ayuTopHbIX 4acoB
peryJisipHbie BbIpasKeHUst 0 | 2 | 0
PerynsipHbie BbIpa)keHUs: BO3MOKHOCTH, TPUMEPHI Owunaitn
[IpuMeHeHre B HAyYHBIX UCCIIEIOBAHUSIX 0 |0 | 0

11-12 | KomangHasi CTPOKA U CKPUNITOBBIi SI3bIK ONEPAIIMOHHOI Bcero ayiuTopHbIX 4acoB
CHCTEMBI 2 | 4 [0
OC Windows u Unix. BAT, Shell, Perl. BazoBbie koMaHabI. Ounaiin
Ilepenamnpasienue BeIBOAA. PeryisipHble BEIpaKEHHUS. 0 0 0
Bo03M0KHOCTH aBTOMAaTH3aIMHU PacYETOB

13 - 14 | M3nareanckas cuctema LaTeX Bcero ayIuTopHbIX 4acoB
CTpyKTypa IOKyMEHTa, CHCTeMa KOMaH/1, 0COOCHHOCTH 2 | 4 | 0
npuMeHeHus. Pa3nenenue ctuist opopMIIEHHUS] 1 OCHOBHOTO Omnutaiin
COJIepKaHHs TOKYMEHTA. 0 | 0 | 0

15-16 | CynepkomMnblOTepHbIE TEXHOJIOTHH Bcero ayutopHbIx 4acoB
Bo3MoxHOCTH M HETOCTATKU. PEUTUHT U XapaKTepUCTUKH 2 | 4 | 0
COBPEMEHHBIX CcylnepkoMbloTepoB. Kiactepsl. LIeHTpbI Ounaiin
KOJJIEKTUBHOTO TIOJIb30BaHus. ['paduueckue yCKOPUTEINH. 0 0 0

Texnomorun MPI, OpenMP, AMD Stream, nVidia CUDA,
OpenCL.

CokpalieHHbIe HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o3na | [lo,1HOe HAaMMeHOBaHME
YyeHHe

oK DJIEKTPOHHBIN KypC

1M IToJIHOTEKCTOBBIM MaTepHanl




11JI ITomHOTEKCTOBEIE JIEKIIUU

BM Buneo-marepuansl

AM Aynno-marepuaibl

IIp3 [Ipe3enTanuu

T Tectbl

OCM DNEeKTPOHHBIE CIPABOYHBIE MATEPUATIBI
4( NHTEepaKkTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Heneau | Tembl 3ausiTuii / Conepxanue

3 Cemecmp

1-2 Knaccuveckoe nporpaMmMupoBaHue

Pa3paboTka mporpaMMsl 17151 IEPEBOIA YHCET MEXTY
JNECATUYHON M IBOMYHOI ccTeMaMu cuuciieHus. Pacaer
KOJIMYECTBA aTOMOB Ha N-i KOOPIMHAIIMOHHOM cdepe s
3aJaHHON KPUCTAUIMYECKON PEIIETKH.

3-4 YucjaeHHbIE METOAbI

Pacuer maTpudHOro 31€MEHTa A1 3aAaHHOTO OTlepaTopa 1
BOJIHOBBIX (D)yHKIUI Perienne HeMMHEHHOTO ypaBHEHUS
[IIpenrHrepa HAa OTHOMEPHOW OCH € 3aJaHHBIMA HAYAJIbHBIMU

YCIIOBHSIMU.
5-6 Pu3znyeckoe MoACTHPOBAHUE
Pacuer HamarunyeHHoctd M Juis peppoMarHeTiKa B MOJEIH
N3uHra
7-8 MartemaTH4ecKuil maKeT

Pemenue 3anaun B MaTreMaTuueckoM nakere. CpaBHeHHe
IIPOU3BOAUTENILHOCTH MTAKETA U IIPOTPAMMBI Ha SI3bIKE
IPOrpaMMHUPOBAHUS

9-10 Busyanuzanus
Co3znanue yuTaeMoro rpaduka 1o 3aJaHHbIM JIAHHBIM

11-12 | IlporpaMMHBIH KOMILJIEKC
Mcnonb30BaHue CKPUITOBOTO A3bIKA MIIM KOJOTEHEPALUU AT
CO3/1aHUs KOMIUIEKCa MporpaMmm

13-14 | U3nateanckasa cucrema LaTeX
Co3znanue Hay4YHOH CTaThU, I1aBbl UM MPE3EHTALUH 110 CBOEH
TEKYIIEH 3a/1aue B HAy4YHOU rpynime

15-16 | IlapauiesibHOEe MPOrpaMMHPOBAHUE
Pemienue npocToil pacu€THoi 3a1a4u, AeeHUEM €€ Ha
HECKOJILKO MOTOKOB.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Ha nepBbIX 3aHATHSAX B COOTBETCTBUU C HANPABJICHUEM HAayYHON pabOThI KaXJIOTO CTyAECHTa U
YPOBHEM BIIAJICHHUS HAaBBIKAMHU IMPOrPAaMMHPOBAHUS ONpEIENSETCS €ro WHAMBHUIYAIbHBIH MPOQHIb
W3yYEHUS U UCTIOIH30BAHUS KOMITBIOTEPHBIX TEXHOIOTUHN (T.H. «SIIIUK C HHCTPYMEHTAMHI).

[Ipoduns 1: Yucnenusie metoas! u Fortran

[Tpoduns 2: duzndeckoe MoeIupoBanue B cpeae Matlab



[Mpodune 3: OOmmit 0030p BO3MOXKHOCTEH KOMIBIOTEPHBIX TEXHOJOTHMA, BKIOYAS
MUKPOKOHTPOJIJIEPHI, CYNEPKOMIBIOTEPHI, KIACCUYECKHE U MPOJBUHYTHIE YHMCIIEHHBIE METOJbI, HO C
MEHBIITNM 00bEMOM BHUMAHUS KaXJI0H TeMe.

B cooTBeTCTBHHM C YPOBHEM IOATOTOBKH W OIBITOM CTYACHTA, CXeMa pa0OThl HA 3aHATHUSIX
MOXET BKJIFOYATh JINOO PETYJSIPHOE PEIICHHEe HEOOIBINX 3a7a4 M0 OOJIBITMHCTBY 0a30BBIX BOIIPOCOB,
6o pereHue 1 KpymHOHM 3amadyu, KOTOPYHO PEKOMEHAYETCS B3ATh IO TEME HCCIIEeI0BaTEIbCKOU
paboTel cTyaeHTa. Ha 3aHATHSAX KOHTPOIUPYETCS XOJ PELIeHUs], Jat0TCsl KOHCYJIbTAIllUU, OKa3bIBACTCS
MOMOIIb B aHAJIU3€ U ONPEAETICHUH MOAXO0I0B K PEIICHHUIO.

6. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00ECIIeYrBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETCHIIMA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHITUN TEKYIIETo,
pyOex’HOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCLIUIIUHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMmnerennus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KI1 1)
OIIK-4 3-OIIK-4 3, K1-8, K1-16
V-OIIK-4 3, KU-8, K1-16
B-OIIK-4 3, KH-8, K1-16
I1IK-2 3-I1K-2 3, K1-8, K1-16
V-T1K-2 3, KH-8, KI1-16
B-TIK-2 3, K-8, KI1-16
I11K-4 3-11K-4 3, KU-8, K1-16
V-I1IK-4 3, K1-8, K1-16
B-IIK-4 3, KU-8, K1-16
T1K-7 3-T1K-7 3, KH-8, K1-16
V-IIK-7 3, K1-8, K1-16
B-IIK-7 3, KH-8, KI-16
YKII-1 3-VKII-1 3, K-8, KI1-16
V-VKII-1 3, KH-8, K1-16
B-VYKII-1 3, K1-8, KI-16
VKII-2 3-YKII-2 3, KU-8, K1-16
Y-VKII-2 3, KH-8, KI1-16
B-VKII-2 3, K-8, K1-16

HIkanbl oeHKH 00pa3oBaTe/IbHBIX JOCTHKEHU I

[lIxana xaXXq0r0 KOHTPOJIBHOTO MEPOMNPUSITHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJIEHHOTO
MaKCUMAaJILbHOI'O Oajijla BKIIOYMTEIBLHO. MToroBas arrecranus II0 JHCIHILUIMHE olleHHBaeTcsa 1o 100-
OayIbHOM IIKaJie U MpeAcTaBisieT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHAK B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUs K YPOBHIO OCBOCHHIO
0asIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUILIUHBI




OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYJICHTY, €CJI1 OH TITyOOKO M IIPOYHO
YCBOMJI IPOTPaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEIOBATEIIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOMHO ero
M3JIaraeT, yMeeT TECHO YBA3bIBAThH
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHUIECCKOM

JIMTEPATYPHI.
85-89 B Or1ieHKa «XOPOIII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 OueHKa «yIOBJIETBOPUTEIBHOY

BBICTABIIAETCS CTYAEHTY, €CIIM OH MMEET
3HAHUSA TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOHII €0 JICTAJIEH, 0MyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEIOCTATOYHO MPABUIIEHBIC
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOH IOCIIEN0BATEIBHOCTH B
M3JI0KEHUH TPOrPaMMHOI0 MaTepHaIa.

O1ieHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEIIBHOMN YacTH
MPOrpaMMHOTO MaTepuala, JOmyCcKaeT
H 60 2- F cylIecTBeHHbIe ommnOKu. Kak mpasuio,
HoRe «HEYO0BI1eMBOPUMETLHOY OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yIeHHEe 0e3
JOIIOJTHUTCIIbHBIX 3aHSATUH 110

COOTBCTCTByTOH.Ieﬁ JVUCHUIIIINHC.

7. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUILJIUHBI

OCHOBHAZ JIMTEPATYPA:

1. 512 K59 Anroputmbl YUCIICHHBIX METOJIOB JTUHEHHOM aJIreOphl M MX MPOTpaMMHAs peaTnu3aius :
yaeOHOo-MeToudeckoe nocooue, Mocksa: HUSY MU®U, 2012

2. DU 11 60 KommproTepHOe MoAenupoBanue pusndeckux nporeccoB B makete MATLAB : yueOnoe
nocobue, Cankt-IlerepOypr: Jlans, 2011

3. DU K 78 KommbroTepHsIil mpakTHKyM B cpeae matlab : yue6HOE mocobue st By30B, MockBa:
Opaiit, 2021

4. DU JI12 JlaGopaTopHslii mpakTHKyM "KoMmmnbioTepHOE MoJienpoBaHie HaHOCTPYKTYp" :, Mockaa:
HUAY MUOU, 2013

5. O K 89 OcuoBbl LATEX : yue6. mocobue, Mocksa: HUSY MUDU, 2021



6. 519 P28 YucneHHble METO/IbI : KOMIIBIOTEPHBIN ITpakTUKyM, B. . Pamukos, Mocksa: HUAY
MHU®U, 2010

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. DU T 38 BuptyansHble 1a00opaTopuu MOTYIPOBOIHUKOBEIX cHCTeM B cpene Matlab-Simulink :
yueOHnoe nocobue, Cankt-IletepOypr: Jlans, 2013

2. 004 b72 Bricokonmpou3BOAUTENbHBIE BEIYUCIUTEIbHBIE cUcTeMBI : , MockBa: HUMCU PAH, 2014

3.539.1 I'95 Pacuer nepenoca HeiiTponoB metoioM Monte-Kapio o nporpamme MCU : yyeGHOE
nocobue st By3oB, Mocksa: HUSTY MUDU, 2012

4. 004 K53 HckycctBo nporpamMmMmupoBanus T.1 OcHOBHBIE anropuTmel, , Mocksa [u ap.]: Buibamc,
2011

5. 004 K53 HckyccrBo nporpammupoBanus T.2 Ilomyuucnensslie anropurmsl, , Mocksa [u ap.]:
Buneamc, 2003

6. 004 K53 HckyccrBo nporpammupoBanus 1.3 CoptupoBka u nouck, , Mocksa u ap.: Bunssmc, 2005

7. 51 T138 Mathcad: maremaTruecKkuii IPaKTUKYM ISl SKOHOMHCTOB M MH)KEHEPOB : Yuel. mocodue
st By30B, A. U. Ilnuc, H. A. CnuBuna, M.: ®uHaHChl U cTatuctuka, 1999

8. 53 K31 BeruucnurenbHbie METOIBI B KBAHTOBOM (PU3UKE : yueld. mocodue s By30B, B. A.
Kamypnukos, A. B. KpacaBun, Mocksa: MU®U, 2005

9. 53 K31 KBaHTOBBIE CHIIBHOKOPPEJIUPOBAHHBIE CUCTEMBI: COBPEMEHHBIE YHCIICHHBIE METO/BI :
ydueOHoe mocobue a1 By30B, B. A. Kamypuukos, A. B. Kpacasun, Mocka: MU®U, 2007

10. 536 K31 YucneHnHsle MeTO/Ibl KBAHTOBOM CTaTUCTUKH : , B. A. Kamrypuukos, A. B. Kpacasum,
Mocksa: ®u3mariaut, 2010

11. 004 193 Matlab : , B. Issikonos, CII6 u ap.: [Turep, 2001

12. 681.3 /193 CnpaBounuk no npumenenuto cuctemsl PC MatLAB : , B.I1. JIpsikonos, M.: Hayka,
1993

13. 004 O-95 Mathcad Plus 6.0 qyis ctynenToB u uHxkenepos : , B.®. Oukos, M.: KomnbroTep Ilpecc,
1996

14. 004 ®73 Java in a nutshell : , JI. ®asusren , Kues: BHV, 1998

15. 519 1139 Beruucnurensubie MeTobl. Teopus u npaktuka B cpene MATLAB: kypc nekiui :
yaeOHoe nocobue a1 By3oB, K. 3. ITnoxoraukoB, Mocksa: ["opsiuas nunus-Tenexom, 2009

16. 004 526 Cospemennsiii @optpan : , O. B. baprenses, Mocksa: nainor-MHU®U, 2005

17. 004 b26 Cospemennsliit @optpan : , O.B. baprenses, M.: Auanor-MUOU, 2000



18. 519 Y-67 YncneHHble METOABI PELIEHUS YPABHEHHUM ¢ YaCTHBIMM Npou3BoAHbIMU U.1 PazHoCTHBIE
CXEMBI JIJIsl peUICHs YpaBHEHHsI KOHBEKTUBHOTO MepeHoca (ogHoMepHoe ypaBHenue), C. A. I'youn [u
ap.], Mocksa: HUAAY MUDU, 2012

IMPOIT'PAMMHOE OBECITIEYEHUE:

1. Freemat (http://freemat.sourceforge.net)

2. Komnusitop Fortran (http://gec.gnu.org/wiki/GFortran)

3. kommmistop FreePascal (http://www.freepascal.org/)

4. matematnueckuii maker Maxima (http://maxima.sourceforge.org)

LMS U UHTEPHET-PECYPCBI:

1. moxymenTarus mo MPI (http://www.mpi-forum.org/docs/docs.html)

2. uaopmanms o texHosorun nVidia CUDA (http://developer.nvidia.com/)
3. uagopmanus o si3eike OpenCL (http://www.khronos.org/opencl/)

4. noKyMeHTaIys 1o peryisipHbIM BeipaxeHusM (http://perldoc.perl.org/perlretut.html )
5. nokymenTtanus no OpenMP (http://www.openmp.org/)

6. nuadopmanus o texunoiaoruu AMD APP (http://developer.amd.com/)
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJILHO-TEXHMYECKOE OBECIIEYEHUE YYEBHOI
JUCLMIIINHBI

CrnenuaibHOE MaTepUaTbHO-TEXHUYECKOE oOecrieueHre He TpeOyeTcs

9. YYEBHO-METOAUYECKHUE PEKOMEHJIALUU JJIA CTYAEHTOB

OcBoeHme TeM Kypca MO3BOJIUT CTYJIEHTaM pelllaTh CTOALIME Mepesl HUMU (pU3nYecKHue 3a1a4u
Ha BBICOKOM TE€XHOJIOTMYECKOM U METOIUYECKOM ypoBHE. [Ipenonarommuecs 0OCHOBbI BBIUUCIUTENBHBIX
METOIOB ¥ YUCIIEHHOTO MOJIETUPOBAHUS Jajiee MOTYT ObITh pa3BUTHI IPU pabOTe B HAYYHOU TpyIIIE.

JU1st yCnenHoro OCBOCHUs IUCLMILIMHBI CTYJCHTaM PEKOMEHIyETCSl AKTUBHO IPAKTUKOBATHCS
BO BCEX H3y4YaeMbIX TEeMax, OOCYXJaTh C HAYYHBIM DPYKOBOJHUTEIEM BO3MOXHOCTH MPOBEICHUS
JOTIOJTHUTEIBHOTO YHUCJIEHHOTO MOJCIUPOBAaHUSA Ul TOBBIIEHUS YpOBHA pe3yiapraroB HUP,
CO3/IaHMs BU3yaIU3allMi U NIpe3eHTanuii, Hanucanus ctateid B LATE

10. YYEBHO-METOIWYECKHE PEKOMEHJIAIIVM JIJISI IPENIOJIABATEJIENR

HpenonaBaTen}o Kypca cJaeayer HOI[‘-IépKI/IBaTL H€O6XOI[I/IMOCTB HCIIOJIB30BaHUA
KOMITIBIOTCPHBIX TEXHOJIOT UM npu pa60Te Hanjg MarHCTepCKOﬁ ,[[HCC@pTaLIHeﬁ KaXXJI0ro CrTyJACHTA,



JIEMOHCTPUPOBATh MPHUMEPHl U3 pPa3lIUYHbIX o00JacTeil COBPEMEHHOM (HM3MKH, CChUIAThCS Ha
COOTBETCTBYIOIIME paOOTHl MarucTPOB MPEAbIIYIIUX MOTOKOB, IPUBOAUTH HOBBIE JaHHBIC U3 HAYYHOH
mutepatypsl. CremayeT BeIOUpaTh Hanbosaee 3 GeKTHbIE TOCTHKEHUS.

Kypc cocrout u3 aByx pasaenoB: basoBoro m Pacmmpennoro. ba3oBwlil pasznen COAepKUT
MUHUMAaJbHBINA 0053aTeNbHbI HAOOp KOMIBIOTEPHBIX TEXHOJIOTHM, HEOOXOMUMBIA AJii yBEpEHHOM
OpUEHTAIlMM B KOMIBIOTEPHBIX TEXHOJOTUAX MJII COBPEMEHHBIX (PU3NYECKUX HCCIIEIOBaHUM:
KJIACCMYECKOe MPOTrpaMMHUpPOBAaHUE, UYHMCICHHBIE METOAbl, (U3MUecKoe MOJAETUPOBAHUE U
MaTeMaTHYecKHe MakeThl. PaciipenHslii pa3aen Aaét KpaTKuil 0030p COBPEMEHHBIX KOMIBIOTEPHBIX
JOCTH)KEHUHM U TEXHOJIOTHH, ¢ BO3MOXHOCTBIO Ka)XKJIOMYy CTYAEHTY BbIOpaTh Haubosiee MOAXOAIIYIO
TEMY MJsl yIrayOJNEHHOro M3y4eHHs. ITO  JNAaET BO3MOXKHOCTh KaXKAOMY CTYACHTY HPUIOKHUTH
OCHOBHBIE YCUJIUSI K OCBOCHHMIO METO/IOB PELICHMsI TEX 3aJad, KOTOPbIE Ba)KHbI JUIsl HETO HA TEKYILEM
sTane paboThl HAJl MATUCTEPCKON AUCCEPTALIUEH.

Ha BBOAHOM 3aHATHMM MPOBOJUTCS ONPOC O CIEUUATBHOCTAX M HAYUHBIX HalpaBJIECHUSIX
CTYJEHTOB MarucTpaTypbl — NPEANOYTEHHS K JIEKTPOJUHAMUKE, MOJIEKYJIIpHON (hr3HKe, KBAaHTOBOU
MeXaHHKe, Terou3uke u T.4. B coOoTBeTCTBUM ¢ HallpaBlIeHHEM HAay4YHOU padOoThl KaXk/I0TO CTYEHTa
U YpOBHEM BJIQ/ICHUS HAaBBIKAMU MPOTPAMMHPOBAHUS OMPEAEISeTCsS ero MHIUBUIAYaIbHBIA MPOQUiIb
W3YyYEHUS U UCTIOJIb30BAHUS KOMITBIOTEPHBIX TEXHOIOTUH (T.H. SIIIUK C HHCTPYMEHTaAMI).

[Tpoduns 1: Yucnennsie metoas! u Fortran

[Tpoduis 2: dusnueckoe MoienupoBanue B cpeae Matlab

[Mpoduns 3: OOmuit 0030p BO3MOXKHOCTECH KOMITBIOTEPHBIX TEXHOJIOTHHA, BKIFOYAS
MHUKpPOKOHTPOJUIEPHI, CYNEPKOMIBIOTEPHI, KIACCUYECKUE U MPOJBUHYTHIE YMCIEHHBIE METOJbI, HO C
MEHBUINM 00bEMOM BHUMAaHUS KaX/10i TeMe.

B cooTBeTcTBHM C YpOBHEM MOATOTOBKH U OINBITOM CTYAEHTAa, CXeMa pabOThl Ha 3aHATHUSIX
MO>KET BKJIIOUATh JIHO0 pEryJsipHOe pelieHrue HeOONbIIuX 3a/1a4 0 OOJNBUIMHCTBY 0a30BBIX BOIPOCOB,
anbo pemieHne | KpymHOW 3agaud, KOTOPYIO PEKOMEHAYETCS B3ATh MO TEME HCCIEA0BATEIbCKOM
paboThl cTyzeHTa. Ha 3aHATHAX KOHTPOJIUPYETCS X0 PEIIeHUs, Jal0TCs KOHCYIbTAllUH, OKa3bIBACTCS
IIOMOLIb B aHAJIM3€ U ONPEAEIECHUM ITOAXO0/10B K PEILIECHHUIO.

ABTOpP(BI):

Kapres Iletp ®enopoBud, K.¢.-M.H.



