degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: KomnbroTrepHOE MOJEIMpOBaHUE T'HIPOAUHAMUUYECKUX CUCTEM

10 HANPABJICHHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

npo¢uib NOArOTOBKHU: ITporpammHas uHxeHepus
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa KOMIIBFOTCPHOI'O MOACTIMPOBAHUA

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnuil) - JlnddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsbl: () yac.
naboparopHsbie 3ausaTus: 30 yac.

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2
KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3
[Iporpammy cocraBuin:

A.B. Bonkos, 1-p ¢u3.-Mart. HayK, JOIEHT
HN.C. BocHsikoB, kauj. (pu3.-MaT. HayK

[Iporpamma obcyxieHa Ha 3aceflanuu Kadeapbl KOMIbIOTepHOTO MoienupoBanus 07.04.2022



AHHOTANMA

B xypce npou3BoauTCs 3HAKOMCTBO CTYJEHTOB C METOIaMHU BBICOKOTO MOPAJIKa TOUHOCTH JJISl PEIICHUS 3a7ad
BBIYHCIIUTEFHON a3pPOIMHAMUKH. PaccMaTpuBaroTCs MOCTAaHOBKY 3a/1a4 IS AU GepeHIINATBEHBIX YPaBHEHHH
BTOPOTO TOPSKA, XapaKTepHBIE IS 3a/a4 adpoAuHAMUKHU. [IpUBOJSTCS YUCIEHHbBIE CXEMBI JJI X PEIICHHUS,
oOmayaronyue BHICOKHM IOPSIIKOM TOYHOCTH TIO MPOCTPAHCTBY W IO BPEMEHHU, a TaK K€ ITO3BOJISFOIIHE
YCKOPUTh CKOPOCTb TMOJYYEHUS M TOYHOCTh TMOJYYaeMbIX pEIIeHUH. AHAIU3UPYIOTCS IOCTOMHCTBA U
HEJ0CTAaTKH METOJOB KOHEUHBIX Pa3HOCTEH, KOHEYHOrO 00bEMa M KOHEUHOTO AJIeMeHTa. PaccmarpuBarorcs
OCHOBHBIE TIOAXOBI K PEIICHNUIO CUCTEM CETOYHBIX YPaBHEHHI.

1. lean u 3apa4n

Henp AucoMnInHBI
-paciiMpeHrue Kpyrozopa CTyACHTOB B 0O0JacTH pEIIeHHs 3a1ad BbICOKOA((HEKTUBHBIMH METOJAMHU
YHUCIIEHHOTO MOZIEIMPOBAHUS BHEIIHEH W BHYTPEHHEH a’poAMHAMUKU M (OPMUPOBAHUE CIIOCOOHOCTH
BBIOpaTh METO[ AJIsl PEIICHUS 3a/1a4d B 00JACTH BHIYUCIIUTENILHONW a3pOJUHAMUKH.

3agauu AUCUMIIHHBI
. ¢opMHpOBaHHWE OCHOBHBIX 3HaHUH B OONAacCTH NPHUMEHEHHS BBICOKOIPON3BOIUTEILHBIX
BBIYMCIIMTENIBHBIX ~KOMIUIEKCOB pA3IMYHOM apXWUTEKTyphl Ha OCHOBE KypcOB HH(OPMATHKH,
OTIEPALIMOHHBIX CHCTEM, SI3BIKOB MPOTrPaMMHPOBAHUS U KYpPCOB BBIYHCIIMTENILHOW MareMaTUK{ st
obecrieueHHss TEXHOJOTMYECKHMX OCHOB MAaTeMaTH4eCKOr0 MOJEIHPOBAaHMS B  COBPEMEHHBIX
WHHOBAllMOHHBIX cepax AesITeIbHOCTH;
* 0o0y4eHHue CTyACHTOB IIPUHLIMIAM CO31aHus 3PPEKTUBHBIX MapaIeIbHBIX aJITOPUTMOB U IPOTPaMM,
aHaJM3a CYIIECTBYIOIIMX IPOTPaMM M AITOPUTMOB Ha IapauIeIbHOCTH; 3HAKOMCTBO C OCHOBHBIMH
METOaMM W NPUHUUIAMHA [ApajuIeIbHOTO NPOTPAMMHUPOBAHMS, OCHOBHBIMH TEXHOJIOTHUSIMHU
HapasieaIbHOTO IPOTrPaMMHUPOBAHHUS;
* (opmMupoBaHHE MOIXOAOB K BBIIOIHEHHIO MCCIEJOBAaHUN CTYICHTAaMH B OONACTH MapaulebHBIX
BBIUMCIICHUH M MaTeMaTHYeCKOTO MOJEIMPOBAHMS C HCIOJIb30BAHUEM COBPEMEHHBIX TEXHOJOTUH U
MPOTrPaMMHBIX CPEJICTB MapajjieIbHOTO IPOrPaMMHUPOBAHUS B paMKax BBITYCKHBIX pabOT Ha CTENEHb
Oakanaspa.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CriocobeH oCyIiecTBISTh MTOUCK, VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HHpopManny, |MHGOpMANNIO, HEOOXOAUMYIO ISl PELIeHUs MOCTAaBICHHON
MIPUMEHATh CHCTEMHBII MOAXOA Ul pELIEHHsT  |3adadu

[IOCTABJICHHBIX 3a7a4

YK-2 CriocoGen onpenensiTe Kpyr 3a/1a4d B VYK-2.1 ®opmynupyer COBOKYMHOCTb B3aUMOCBS3aHHBIX
paMKax MOCTaBJICHHOM LENH U BBIOMPATh 3aad B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
OINITHUMAJIbHBIE CIIOCOOBI UX PELICHUs, UCXO U3 |00eCTIeUNBAIOLINX ee JOCTHKCHHUE. Omnpenenser

JEHCTBYIOIIMX MPABOBBIX HOPM, HMEIOIIUXCS  |0KHUAAEMBIE PE3yJIBTaThl PEMIEHUS TOCTABICHHBIX 3aa4
PECYPCOB U OTpaHUYEHUIN

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYIO TEXHHKY W CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPH PellicHUH 33ja4  |o0iactu (cdepe) mpodeccHoHaANBHOM NesITeThHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOITIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI
3HAThb!

- OCHOBHbIE MOHATHS MEXaHUKH KUJIKOCTH U ra3a;

- MOZICIH ¥ METOJIbI KIIACCHUECKOM adpOAMHAMHKH;

- CHHTaKCHC SI3bIKa IporpammupoBanus Python;

- METOJIbI pacyeTa adpOIUHAMUYECKUX XapaKTEPUCTUK JIBYMEPHBIX 00OBEKTOB.
YMETh:




- OILICHUBATh aCUMITOTHYECKYIO CIOKHOCThH MCIIONB3yEMbIX AJITOPUTMOB U BHIOMPATH ONTHUMAaJIbHBIC
QJITOPUTMBI U1l COBPEMEHHBIX ITPOTPAMM;
- AQHAJIM3UPOBATh  IIOCJICAOBATEIbHBIE MPOTPaMMBl Ui BBISIBICHHS BO3MOXHOCTH  HX
pacrapaienuBaHus;
- oueHuBarh 3QPEeKTUBHOCTH PabOThI pacmapajieICHHBIX TPOrpamMM;
- BBIOMpaTh S(Q(EKTUBHBIE UYUCICHHbIE METOIBl JUIl IIOCTABICHHBIX 3aJad MaTeMaTHYeCKOrO
MOJEIINPOBAHHUS.

BJIaJICTh:
- HaBBIKAMM IIPOTPaMMMPOBAHUS MOJIEJIEH U TPE/ICTABICHUS PE3YJIbTaTOB UCCIICI0BAHUIA;
- HaBBIKaMH paboTHl ¢ OuOnMorekamu HayuyHbIX Beraucienuin (NumPy, SciPy, SimPy) u cpeacrBamu
Buzyanuzaiun (Matplotlib).

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOThI Camoct.
pabora
1 Beenenue 2 5
) AnnpovKCHMaum YPaBHEHHUH Pa3HOCTHOM 3 5
CXeMoH
3 Pa36HeUHI/Ie o0acTu ornpenereHus 3a/1aun 5 5
Ha siYerKu
4 Koneuno-pa3zHocTHBIE CXEMBI Ha ) 5
KOMITAaKTHOM I1a0JI0HE
5 [loBbllieHne mOpsAAKa TOYHOCTH B 3 5
pamkax MKO
6 MKD BbICOKOTO MOPSIIKA TOUHOCTH 3 5
7 ATIpoKcuMaIus MoTOKOB 2 5
8 [TocTaHoBKa TPaHUYHBIX YCIOBUN 2 5
9 PaznuuHble noaxombl MHTETPUPOBAHUS ) 5
MTOTOKOB
10 SIBHBIE METOIBl HHTETPUPOBAHUS IO 3 5
BpEMEHHU
11 MeTtozp! pernieHus: CETOYHBIX YpaBHEHUI 3 5
12 |Mueaukarop ommOKH ,CyNIepCXOAUMOCTb 3 5
Nroro yacos 30 60
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 6 (Becennuit)
1. Benenue

Beenenne. Ypasuenust HaBbe-Ctokca. PazneneHue moTokoB Ha KOHBEKTHBHBIE W AW(Qy3HOHHBIE.
VYpaBHeHUs nepeHoca, TeIIONPOBOAHOCTH, X0t da.




2. Anmpoxcumanys ypaBHEHUI pa3HOCTHOM cxeMoin

Arnmpokcumanys ypaBHeHHH pa3HOCTHOM cxemoil. [lopsnok anmpokcuManuu U HOPsiI0K TOYHOCTH.
Meton Koneunsix Pasnocreii (MKP), Metong Koneunoro O6néma (MKO), Metoa Koneunoro
Onementa (MKD). CxeMbl BEICOKOTO MOPSAIKA: MPEUMYIIECTBA M HEAOCTATKH.

3. PazOuenune obnacTu onpeielieHns 3a/1a9d Ha STYCHKU

Pa3Ouenne obmacTu ompeneneHus 3ajadd Ha sS4YeWKH. Pacy€THbIe CETKU: CTPYKTYpHpPOBAaHHBIC,
HECTPYKTYpPUPOBaHHbIC; aJaNTHBHBIC; NPSAMOJMHEWHBIE W KpuBoiuHeiiHble. [IpeoOpazoBanue
AIIEMEHTOB: PYHKIIUU QOPMEI.

4. KoHe4HO-pa3HOCTHBIE CXEMbl Ha KOMITAKTHOM IIa0JI0HE

KOHE‘-IHO-paSHOCTHLIC CXeMbl Ha KOMIIAKTHOM IIIaOJIOHE. I[I/ICCI/IHaTI/IBHBIe CBOMCTBAa YMCJICHHOM
CXCMHEI.

5. IloBblieHue nopsiaKa ToyHOCTH B pamkax MKO
[ossimenue nopsinka Tounoctu B pamMkax MKO. ITonxon WENO, EBR-WENO.
6. MKD BbICOKOTO MOpSAIKa TOUHOCTH

MKD BbicOKOTO TOpSiAKAa TOYHOCTH JUIs pelleHus ypaBHeHud Oiinepa u Hasbe-CTokca Ha
HECTPYKTYpPHpPOBaHHBIX ceTkax. PaspeiBHBIN Merton [Manépkuna (PMI), meronm pacnpenenéHHOMN
HeBsizku (MPH), criekTpasibHbIe METOJIBL.

7. AnmpoKkcuManys MoTOKOB
Annpokcumanus BI3KUX U HEBSI3KUX I1O0TOKOB.
8. IlocTaHoBKa rpaHUYHBIX yCIOBUI

[TocraHoBKa I'paHUYHBIX YCJIOBHM [IJII METONOB BBICOKOTO MOpSJIKA TOYHOCTH. Meronbl yudéra
KPUBU3HBI 00TEKaeMOH IPAHUIIBI.

9. Pa3nnuHble MOAXO0BI HHTETPUPOBAHMS IOTOKOB
KBangpatypublil 1 6eckBagpaTypHbIE MTOIXObl HHTETPUPOBAHUS IIOTOKOB.
10. SIBHBIE METONBI HHTETPUPOBAHUS 10 BPEMEHU

SIBHBIE METOJBI MHTETPUPOBAHUS IO BPEMEHU C BBICOKUM MOpPsAKOM: MeTonbl PyHre-Kyrra, moaxon
ADER

11. MeTozp! penieHus: CETOYHBIX YpaBHEHUI

MerToas! pemeHust ceTouHbIX ypaBHeHui. HesBublit meton. GMRES.

12. Muaukarop ommoOKy ,CynepcXoaUMOCTb

WNupukarop ommOKN Ha OCHOBE CONPSKEHHOTO PELICHUS, CYIEePCXOAUMOCTb.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



Heobxonumoe o6opynoBaHue: KOMITbIOTEDP (HOYTOYK) U MyJIbTUMEIUIHOE 000pynoBaHue (TIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. BBenenue B BRIYMCIUTENbHYIO MareMaTuky [Teker] : y4. mocoOue st By30B / B. C. PaGenbkuii .—
M. : Hayka, 1994 .— 335 c.

JomnonHurensHas aureparypa

1. Maremarudeckie BOMPOCH YACIEHHOTO PelIeHUs THIIEPOOTUYEeCKUX CUCTEM ypaBHeHu | TekcT
J/A. T'. Kymuxosckwii, H. B. Iloropenos, A. 10. Cemenos, -M., DUSMATIIUT, 2012

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCHMIIJIMHBI (MOTYJIs)

Wndopmannonnsie pecypesl: http://www.intuit.ru/, http://www.parallels.ru/, www.hpc-education/ru,
AIIEKTPOHHBIE KOHCTIEKTHI JIEKIUH, yueOHbIe MOCOOMs U COOPHUKH 3aj1a4, pa3padoTaHHbIe ISl JAHHOTO

Kypca.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o JMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

- TEKCTOBBI PENAKTOP
- KOMIIMJISITOP gCC WJIN aHAJIOT
- IOCTPOUTENh rpadukoB gnuplot UM aHaxor

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

Crynenrt, uzyvatoumii quciumivay "KomMnploTepHOe MOAETWPOBaHNE THAPOAUHAMUYECKUX cHUCTeM",
JIOJDKEH C OJHOM CTOPOHBI, OBJIAAETh OOIIMM MOHSTHUHHBIM anlaparoM, a ¢ APYrod CTOPOHBI, JOIKEH
HAy4UThbCsl MPUMEHATh TEOPETUYECKUE 3HAaHUSA Ha IpakTuke.B pesynbrare HM3ydeHUs IUCLUILIMHBI
CTYICHT JOJKEH 3HaTh OCHOBHBIE ONPEACICHHS, IOHATHUS, aKCHOMBIL.

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M Hay4yHOW JHUTeparype),
[IOATOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX M CaMOCTOSTEIbHOIO H3yuYeHMs,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHUH, CBOMCTB;

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBiseTcs B Qopme
WMHIUBHUYaJbHBIX KOHCYIbTauui. BakHO mo0uThCA MOHMMAaHUS H3Y4aeMOro MaTepuajia, a He
MEXaHHUYECKOTO ero 3anoMuHaHus. [Ipu 3aTpynHeHNH M3Y4YEeHHS OTICIBHBIX TEM, BOIPOCOB, CIEAYET
o0paInaTscs 3a KOHCYJIBTAILUAMU K JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: [IporpammHas HHXEHEPUS
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
kageapa KOMIIBIOTEPHOTO MOJIEINPOBAHUS

Kypc: 3

KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 6 (BeceHHul) - nuddhepeHunpoBaHHbIil 3a4eT
PazpaGoTunkm:

A.B. Bonkos, 1-p ¢u3.-mMar. HayK, JOLEHT
N.C. bocuskoB, kan1. (Hu3.-Mar. HaAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
KPUTHUYECKUHN aHaM3 ¥ CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PEHICHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B VK-2.1 ®opMmynupyeT COBOKYIMHOCTb B3aUMOCBSI3aHHBIX
paMKax MOCTaBJICHHOM LIeJIN U BBIOMpaTh 3aJa4 B paMKax  IIOCTaBIEHHOH 1meiau  paboThl,
ONITUMAJIbHBIEC CLIOCOOBI UX PEIICHUs, UCXOAS U3 |00eCIeYMBAIOIINX ee JOCTHXCHHE. Omnpenenser

JNEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS  |OKHUAaeMbIe pe3yJIbTaThl pelIeHHs TOCTaBIEHHBIX 3a7a4
PECYPCOB U OTpaHUYECHUHI

OIIK-2 Cnocoben ucnonb3oBars copemernsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH(OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHET B
MpOrpaMMHBIE CPEJICTBA IIPH PEeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg HH(OOPMAIIMOHHOW OE30TIaCHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesymsrare u3ydeHHs IUCHUILTHHBI «KOMIBIOTEpHOE MOACIMPOBAaHHME THIPOAMHAMHYECKHX CHCTEM)
00yJaronuiics JOmKeH:

3HATh:
- OCHOBHbIE MOHATHSA MEXaHUKH KUIKOCTH U ra3a;
- MOZICJTIH ¥ METOJIbI KIIACCHUECKOM adpOAMHAMHKH;
- CHHTaKCHC SI3bIKa IporpammupoBanuns Python;
- METOJIbI pacyeTa adpOIUHAMUYECKUX XapaKTEPUCTUK JIBYMEPHBIX 00BEKTOB.
yMeThb:
- OLEHMBATh aCUMOTOTHYECKYIO CIOKHOCTH MCIOJIb3YEMBIX aJTOPUTMOB U BBHIOMPATh ONTHUMAJIbHbIC
QJITOPUTMBI JIs1 COBPEMEHHBIX ITPOTPAMM;
- AQHAJIM3MPOBATh  IIOCJIEAOBATENbHBIE NPOTPaMMbl Ul BBIBICHHS BO3MOXHOCTH  HMX
pacrapaieTMBaHus;
- oueHuBarb 3QPEeKTUBHOCTH PabOTHI pacmapaijieieHHBIX TPOTPamMM;
- BBIOMpaTh S(P(PEKTUBHBIC YWCICHHBIE METOIBI JUIA IOCTABICHHBIX 3a1ad MaTeMaTHYeCKOTO
MOZETMPOBAHHUS.
BJIA/1eTh:
- HaBBIKAMH IPOTPAaMMHPOBAHUS MOJICJICH U TIPENICTABIICHUS PE3YJILTaTOB HCCIICIOBAHUIA;
- HaBBIKaMH paboThl ¢ OnOMMoTekaMu HaydyHbIX BhraucieHuii (NumPy, SciPy, SimPy) u cpeacrBamu
Busyanuzanun (Matplotlib).

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Cxembl BBICOKOTO nopsgaka TOYHOCTU M HX HUCIIOJIB30BAHME Ha AaHU30TPOMNHO aAallTUBHBIX
HCCTPYKTYPUPOBAHHBIX paC‘léTHBIX ceTkax. AHammus Bq)(l)eKTI/IBHOCTI/I HCIIOJB30BaHUA CXEM BBICOKOI'O
nopsaaAKa TOYHOCTH IIPpU pCUHICHUHN 3aaa4 BBIYMCIIUTEILHOMN A3pOIUHAMUKU.

2. Meron Koneunwix Pasnocreit (MKP), Meron Koneunoro O0béma (MKO), Meton Koneunoro
Onementa (MKD). CxeMbl BBICOKOTO MOPAIKA TOUHOCTHU (MPEUMYIIECTBA M HEAOCTATKH).

3. HOpr)lOK almpoKCuMal U NopAaaA0K TOHHOCTHU YHCICHHON CXEMBI.

4. Tumbl ceToK (CTPYKTYpHUPOBAaHHBIC, HECTPYKTYPUPOBAaHHBIC, aJlallTUBHbIC,KPUBOJIMHEHHBIE).
ITpeoGpazoBanue AEMEHTOB

5. [JuccunaruBHble CBOMCTBA 3JIEMEHTAPHBIX Pa3HOCTHBIX CXEM.
6. Meton [Nanépkuna.
7. Merog WENO




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1 PazpoiBubiii Metox lanépkuna (PMI), meron pacnpenenénnoit nesssku (MPH), cnexrpanbabie
METO/IBI.

2. Annpokcumanus BI3KUX U HEBSI3KUX I1OTOKOB.

3. [locTanoBka rpann4HbIX ycioBuil B MKD BeICOKOTO MOpsAIKa TOYHOCTH.

4. KBazparypHslil 1 6€3KBaIpaTypHBbIC TOX01bI HHTEIPHPOBAHHS IOTOKOB.

5. Meronbl peleHus CETOYHBIX YPaBHEHU KOHEYHO-3JIEMEHTHOH alllipOKCUMaly TEYCHUM.
6. Ilonxon ADER

7. Metons! Pynare-KyTTa. HedaBHble METOABI pelIEHUS] CETOUHBIX YPaBHEHHM

buner 1
Omnucats pa3pbeIBHBIA MeTo ['anépkuna

buner 2
OOBSICHUTB CYTh IIOCTAHOBKH I'PaHUYHBIX yciioBuii B MKO

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBAaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
HNPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommyHO § OamioB - BBICTABJIAE€TCA CTYIEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBMIBHOE 00OCHOBAHME MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmI€CTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajioB - BBICTaBIsAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIAaraeT €ro, yMeeT NPUMEHATh MOJIYYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3374 HEKOTOPblE HETOYHOCTH.

OHGHKa XOpo1Io 5 0alIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
1 IO CYHECTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka yaoBIeTBOpUTENbHO 4 Oamya - BBICTABIACTCS CTYICHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

OreHka yHIOBICTBOPUTENBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEIOBAaTEIbHOCTH B W3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH yu4eOHO! MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABIISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUs Y4YeOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONYCKaeT TIpyOble OMIMOKH B
(OpMyITHPOBKaX OCHOBHBIX IPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.



OueHka HEYNOBIETBOPUTENbHO | 0ayl - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mnpoBenenus anddepeHUIHpPOBaHHOTO 3adeTra OOydYalolIMecsi MOrYT IOJIb30BaThCS
NpOrpaMMOM JUCLHUIUIMHBI, a TakKXe CIPaBOYHOM JMTEPATYPON, BBIYMCIUTEIBHOW TEXHUKOM,
KOHCIIEKTaMH JIEKIIHH.

HuddepeHIMpOBaHHBIA 3a4eT MOXKET MPOBOAUTHCS MO WTOraM TEKyIIEH YCHEeBAEMOCTH U CHAYH
3aJIaHui, WK ITyTeM OpraHu3alMy CIIELHAIBHOTO OIIPOca, IPOBOIUMOIO B YCTHOH (hopme.



