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

YTBEPKAEHO
JMpeKTOp HHCTUTYTA

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: KomnbroTrepHOE MOJEIMpOBaHUE T'HIPOAUHAMUUYECKUX CUCTEM

110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa

Npo(puIb NOATOTOBKH: ABHaIMOHHBIE TEXHOIOTUU
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa KOMIIBFOTCPHOI'O MOACTIMPOBAHUA

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - 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
[IporpamMmy cocraBunu:

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

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl KOMIbIoTepHOro Mmonenuposanus 04.04.2023



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

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 Cnoco0OeH BbIOUpaTh U (UIH) peLICHUS

paspabarbiBarh noaxosl K pemeHuo TunoBbix |OITK-3.2  CrnocobeH ucmons30BaTh HCCIENOBATEIBCKHE
1 HOBBIX 33724 B 00acTi npoecCHOHaIbHON |METOABI NPU PELICHWH HOBBIX 3a/1ad, NPUMEHsS 3HAHHS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH 1 pas3IuUHBIX 00JIACTAX HAyKH (TEXHUKH)

OrpaHHY4CHMA PA3JINIHBIX MCTOIOB PCIICHUSA OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METO/IaMH PEIICHUS, TOHUMAET U YYHUTHIBACT Ha MPAKTHKE
TPaHUIBI TPUMEHUMOCTH TTOTYYaeMbIX PEIICHHMA

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!

- OCHOBHbIE MOHATHSA MEXaHUKH KUIKOCTH U ra3a;

- MOZICJTH ¥ 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: 2 (Becennuit)
1. Benenue

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




2. Anmpoxcumanys ypaBHEHUI pa3HOCTHOM cxeMoin

[Topsimox anmpoxcumanmu U Topsaok TouHoctH. Merton Koneunwsix Pasnocteit (MKP), Meton
Koneunoro O0wéma (MKO), Meron Koneunoro DOmementa (MKD). Cxembl BBICOKOTO MOPSJIKA:
NPEUMYLIECTBA U HEJJOCTATKH.

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

Pacu€THbie CeTKU: CTPYKTypHUpOBaHHbBIC, HECTPYKTYPHUPOBAHHBIC; aJalTUBHbIC; NPSIMOIMHEHHBIC H
KpuBoJuHeWHbIe. [IpeoOpa3oBanue 21eMeHTOB: GYHKIIUU (OPMBI.

4. KoHe4HO-pa3HOCTHBIE CXEMbl Ha KOMITAKTHOM Ia0JI0He
JluccunaTuBHBIE CBOMCTBA YHMCIICHHOM CXEMBIL.

5. IoBeimenne nopsiaka ToauHoCTH B pamkax MKO
onxon WENO, EBR-WENO.

6. MK3 BbICOKOTO MOpS/IKa TOUHOCTH

MKD BbICOKOTO MOpsSAKa TOYHOCTH JUIsl pelieHus ypaBHeHud Oinepa u Haswpe-Crokca Ha
HECTPYKTYpHpOBaHHBIX ceTkax. PaspeiBHBIH Merton [Manépkuna (PMI), meron pacmpenen€HHoi
HeBsizku (MPH), ciekTpasibHbIe METOBI.

7. AnmpoxkcuManys MoTOKOB
Anmnpoxcumanys BI3KHX U HEBSI3KHX ITOTOKOB.
8. ITocTaHOBKa rpaHUYHBIX yCIOBUI

[locTaHOBKa TPaHWYHBIX YCIOBHW JJII METOJOB BBICOKOTO MOpSAAKAa TOYHOCTH. Meronsl ydéra
KPHBH3HBI 00TEKaeMOM IPaHUIIbI.

9. Pa3nuuHble MOAX0/1bI HMHTEIPHPOBAHHS TOTOKOB
KBaznparypHslii 1 6eckBagpaTypHbI€ MTOAX0/bl HHTETPUPOBAHUS TIOTOKOB.
10. SIBHBIE METOABI HHTETPUPOBAHUS 10 BPEMEHHU

SIBHBIE METOZBI MHTEIPUPOBAHUS 10 BPEMEHH C BBICOKUM IopsakoM: MeTonbl Pynre-Kyrra, nonxon
ADER

11. MeTozp! peleHns: CETOYHBIX YpaBHEHUI

Mertons pewenns cetounblx ypasHeHuid. Hessubiid Mmeton. GMRES.

12. Mnaukarop ommoOKy ,CynepcXOAUMOCTb

Wnaukarop ommOKy Ha OCHOBE CONMPSKEHHOTO PEIICHUS, CYTIEPCXOIUMOCTb.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

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



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa

1. BBesieHre B BRIYMCIUTENBHYIO MaTeMaTuky [Tekcr] : y4. mocobue st By3oB / B. C. PsaOenbkuii .—
M. : Hayxka, 1994 .— 335 c.

JomnonHurenbsHas auTeparypa

1. Maremarndeckre BOIPOCHI YUCICHHOTO PEIICHUS TUIIepOOIMIeCKIX CUCTEM ypaBHeHUH [ Tekct
J/A. T. Kynuxosckwuii, H. B. [Toropenos, A. 10. Cemenos, -M., ®DUIMATJINT, 2012

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

HNudopmanmonnsie pecypebl: http://www.intuit.ru/, http://www.parallels.ru/, www.hpc-education/ru,
ANIEKTPOHHBIE KOHCIIEKTHI JICKIIUH, ydeOHbIe TOCOOUs 1 COOPHUKY 3aa4, pa3paOOTaHHbIC sl JAHHOTO

Kypca.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLECTBJICHUU 00pAa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

- TEKCTOBBIN PENAKTOP
- KOMIIWIATOP ECC WU aHAJIOT
- IOCTPOUTENb rpadukoB gnuplot uiu aHaxor

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, u3yJaromuil AucuuininHy "KoMITbIoTepHOE MOJACIHPOBAHNE THAPOANHAMUYCCKHX CHCTEM',
JIOJDKEH C OHOM CTOPOHBI, OBJIAAETh OOLIMM MOHSITUIHHBIM amnapaToM, a ¢ IPyroil CTOPOHBI, JOJIKEH
HAy4YUTHCS TPUMEHITH TEOPETHYECKHE 3HAHUS Ha TNpakTuke.B pesynbrare M3ydeHHs AWUCIHUIUTMHBI
CTYAEHT JIOJKEH 3HaTh OCHOBHBIC ONPECNICHNs, TIOHATHUS, AKCHOMBI.

VYenemrHoe 0ocBoeHHE Kypca TpeOyeT HanpspKEHHOW caMOCTOSTENIbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPHI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— TMOJITOTOBKY K UG GEPEHIIUIPOBAHHOMY 3a4ETYy.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHIMBUIYaJIbHBIX KOHCYIbTalWi. BakHO H0OMThCS MOHMMAHUS W3Y4aeMOro MaTepuajia, a He
MEXaHW4eCKOTro ero 3anoMuHaHus. [Ipu 3aTpynHeHMN M3y4eHUs! OTAENBHBIX TE€M, BOIPOCOB, CIEIyeT
o0paIarbes 3a KOHCYJIBTAIUSAMU K JICKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: ABHAITMOHHBIEC TEXHOJIOTHN
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
kageapa KOMIIBIOTEPHOTO MOJIEINPOBAHUS

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 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

OIIK-3 CniocoGeH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajiady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWUS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYyYaeMbIX PeIICHUN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3yabTaTe MU3YUYCHHUA AUCHUILIAHBI «KOMHLIOTepHOG MOACITIUPOBAHUC TUAPOAUHAMHUYCCKUX CHCTCM»

00yJaroIuiics JOKEeH:

3HATb:

- OCHOBHbIE MOHATHSA MEXaHUKH KUJIKOCTH U ra3a;
- MOZICJH ¥ METOJIbI KIIACCHUECKOM adpOAMHAMHKH;

- CHHTaKCHC SI3bIKa IporpammupoBanus Python;

- METOJIbI pacyeTa adpOIUHAMUYECKUX XapaKTEPUCTUK JIBYMEPHBIX 00OBEKTOB.

yMeTh:

- OICHHUBATHh ACUMIITOTUYCCKYIO CIIOKHOCTH HCIIOJIB3YEMbIX aJITOPUTMOB U BBI6I/IpaTL OIITUMAJIbHBIC

AJITOPUTMBI JJIs1 COBPCMCHHBIX ITPOrpaMM;

- AHAJIM3UPOBATL  MOCJIICAOBATCIBHBIC IPOTpaMMbl  UIA  BBIABJICHHSA  BO3MOXHOCTH HUX

pacnapaJuICInBaHusd

- oueHuBarb 3QPEeKTUBHOCTH PabOTHI pacmapajieieHHBIX TPOTPamMM;
- BBIOMpaTh S(PQPEKTUBHBIC YWCICHHBIE METONIBI JUIA IOCTABICHHBIX 3a1ad MaTeMaTHYeCKOrO

MOJC/IMPOBAHUA.
BJIAA€Th:

- HaBBIKAMH IIPOTPAaMMHPOBAHMS MOJICJICH U TIPENICTABIICHUS PE3YJILTaTOB HCCIICIOBAHUIA;
- HaBBIKaMH paboThl ¢ OMOMMoTekaMu HaydHbIX BeruucieHuii (NumPy, SciPy, SimPy) u cpeacrBamu

Busyanuzanun (Matplotlib).

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

1. Cxembl BBICOKOTO TMOpSAKA TOYHOCTH M HUX HCIOIb30BAaHHE HA AHU30TPOIHO AJAaNTHBHBIX
HECTPYKTYPHUPOBAaHHBIX PACUETHBIX ceTKaxX. AHaiu3 3(pPEeKTUBHOCTH HCIIONB30BAHUSA CXEM BBICOKOTO
MOPSIIKA TOYHOCTH TPH PELICHUH 3a1a4 BEIYUCIUTEIBHON a3pOINHAMUKH.

2. Meron Koneunwix Pasnocreit (MKP), Meron Koneunoro O6néma (MKO), Meton Koneunoro
Onementa (MKD). CxeMbl BBICOKOTO MOPAIKA TOUHOCTHU (MPEUMYIIECTBA M HEAOCTATKH).

3. HOpr)lOK almpoKCUMal U NopsaaA0K TOHHOCTHU YHCICHHON CXEMBI.

4. Tumbl ceTok (CTPYKTYpHUpPOBAaHHBIC, HECTPYKTYPUPOBAaHHBIC, aJlallTHUBHbIC,KPUBOJIMHEHHBIE).

ITpeoGpazoBanue AEeMEHTOB

5. [IuccunaruBHble CBOMCTBA 3JIEMEHTAPHBIX Pa3HOCTHBIX CXEM.

6. Meton [Nanépkuna.
7. Merog WENO

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOUHOI aTTecTaluu

o0yuaruuxcst

1 PazpoiBubiii Metox lanépkuna (PMI), meron pacnpenenénnoit nesssku (MPH), cnexrpanbabie

METO/IBI.




2. Annpokcumanus BsI3KUX U HEBSI3KUX I1OTOKOB.

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

4. KBazpatypHslii 1 6€3KBaIpaTypHbIC TOX01bl HHTEIPUPOBAHHS IOTOKOB.

5. Meronsl pelieHus CETOYHBIX YPaBHEHUM KOHEYHO-JIEMEHTHOH alllipOKCUMalUy TEYCHUM.
6. Ilonxon ADER

7. Metons! Pynre-KyTTa. HedaBHbIe METOABI pelIEHUS] CETOUHBIX YPaBHEHHM

buner 1
Omnucats pa3pbeIBHBIA MeTof ['anépkuna

buner 2
OOBSICHHTB CYTh IIOCTAaHOBKH I'PaHUYHBIX ycioBuii B MKO

Kpurepun onennBanus
Onenka ormuuao 10 OGamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.
Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.
Onenka ommyHO 8§ OamioB - BBICTAaBIIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopoio 7 0ajioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YECHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOIY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomo 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U 10 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.
Onenka ynoBieTBOpUTENbHO 4 Oamya - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKON MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
OneHka yaoOBIETBOpUTENbHO 3 Oayia - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS TaJIbHEHIero o0y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENBHO 2 Oallia - BBICTABISIETCS CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEyNOBIETBOPUTENbHO | 0ayml - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimne ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



Bo Bpemss mnpoBenenus anddepeHuIHpPOBaHHOTO 3adeTra OOydYalolIMecsi MOrYT IOJb30BaThC
NpOrpaMMOM JUCLHMIUIMHBI, a TakKXe CIPaBOYHOM JIUTEPATYPON, BBIYMCIUTEIBHOU TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

HuddepeHIMpOBaHHBIA 3a4eT MOXKET MPOBOAUTHCS MO WTOraM TEKYIIEH YCHEeBAEMOCTH U CHAYH
3aJIaHui, WK ITyTeM OpraHu3alM1 CIIELHAIBHOTO OIIPOca, IPOBOIUMOTIO B YCTHOM (hopme.



