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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: [TapanienbHble BBIYUCIEHUS U alTOPUTMBI perieHus AuddepeHmaibHbIX ypaBHeHN
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

CamocrosrenbHas padora: 165 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 315, Bcero 3au. ex.: 7
[IporpamMmy cocraBunu:

B.E. Kapnos, kana. ¢pu3.-mMaT. HayK, JOLCHT
A.N. JlobaHoB, 1-p pus.-mar. HayK, mpodeccop

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl HHPOPMATHKH U BRIMUCIUTENbHONH Matemaruku 04.04.2022



AHHOTANMA

B kypce paccmarpuBaroTcsi o0IIMe MOAXOABI K IMOCTAaHOBKE MapajuIeIbHOTO YHCICHHOTO JKCIIEPUMEHTa ISt
MaTeMaTH4YeCKOro MOJEIMPOBAaHUS Pa3IMYHBIX MpoueccoB. Pa3Ouparorcs BOMPOCH M3MEHEHUS MapajurMbl
[IPOrpaMMUPOBAHUSL B COBPEMEHHBIX YCJIOBUSIX, CPABHEHUS KOPPEKTHBIX AJIFOPUTMOB JUIsl pEIICHUs 3ajay
MaTeMaTH4YeCcKOro MOJIECIHMPOBAHMS, OJHO3HAUYHOTO MPEACTABICHUS AJTOPUTMOB MpPHU HOMOILIM HUX Tpados,
JIEKOMIIO3UIINH CYIIECTBYIOIIMX AJTOPUTMOB M mporpamm. OIHUCHIBAIOTCS CHOCOOBI pacrapaieInBaHus
MporpamMM C MOMOIIBIO UX SKBUBAJICHTHOTO MpeoOpa3oBaHusi 0€3 M3MEHEHUS aJrOPUTMOB. TeopeTHUecKHid
MaTepuaj COMPOBOXKAAETCA MPAKTUKOM B cpemax mnporpammupoBanuss MPI m OpenMP na BupTyampHOM
knactepe. OCHOBHBIE LEJIM Kypca —- AaTh MPEACTABICHUE O MOAX0AaX K pacrnapaIeTUBaHUIO aJlTOPUTMOB H
OporpaMM M Hay4YuThb He OOATbCA IHUCATh HOBBIE MapajielbHbIE MPOrpaMMbl WM paclapajienBaTh
CYLIECTBYIOILHUE.

PaccMmarpuBaroTCsi  KJacChl  @ITOPUTMOB  YHCICHHOTO  pPEHIeHWs  3agad Uil OOBIKHOBEHHBIX
Qg QepeHIanbHbIX YPAaBHEHUH U HECTAIMOHAPHBIX YPAaBHEHUI B YaCTHBIX MPOU3BOIHBIX. AHAIU3UPYIOTCS
BO3MOXKHOCTH NapaJlleJIbHON peaau3aluy alrOpuTMOB.

1. lean u 3apa4n

Henp AucoMnInHBI
OCBOGHHE CTYACHTaMH 3HaHMH B OONACTH MPHUMEHEHHsS] COBPEMEHHBIX BBICOKONPOU3BOAUTEIBHBIX
KOMILJICKCOB PA3IMYHON apXUTEKTyphl B HAYYHBIX HCCIEJOBAaHMAX M NPHUKIAAHBIX O0ONACTAX, B
YaCTHOCTH — B MaTeMaTHUYE€CKOM MOAEITUPOBAHUU M 00paboTKe OONBIINX MACCUBOB IaHHBIX.

3agaum AUCUMIIHHBI
* (¢opMHpOBaHHE OCHOBHBIX 3HAaHMA B OO0JAaCTH TNPUMEHEHHUS BBICOKOIPOM3BOIUTEIBHBIX
BBIYMCIIMTEJIBHBIX KOMIUIEKCOB Pa3JIMYHON apXUTEKTypbl Ha OCHOBE KypcOB MH()OPMATHKH, 3HAHHS
OTIEPALIMOHHBIX CHCTEM, SI3BIKOB NMPOTrPaMMHUPOBAHUS U KYpPCOB BBIYHCIMTENILHOW MareMaTWUK{ st
obecrieueHHss TEXHOJOTMYECKHMX OCHOB MAaTeMaTH4eCKOr0 MOJEIHPOBAaHMS B  COBPEMEHHBIX
WHHOBAllMOHHBIX cepax AesITeIbHOCTH;
* 00yueHHe CTYJCHTOB NPHUHIUIAM CO3JaHUs d(PPEKTUBHBIX MapaJUICIBHBIX AITOPUTMOB M IIPOTPaMM,
aHanM3a CYLIECTBYIOIIHMX IPOrpaMM M aJrOpPUTMOB Ha MapajIeIbHOCTB; 3HAKOMCTBO C OCHOBHBIMH
METO/IaMU U IIPUHLUIIAMU [1apAJUIEIbHOI0 IPOIPaMMHUPOBAHUS, OCHOBHBIMU
TEXHOJIOTUSIMU N1apaJlIeIbHOIO IPOrpaMMUPOBaHMUS;
* (GopMUpOBaHUE IOAXOJOB K BBHITOJHEHUIO HCCIEJOBAHMH CTYJICHTaMH B OOJACTH MapaulesIbHBIX
BBIYMCIICHUN W MaTeMAaTUYECKOIO MOJEIMPOBAHUS C HCIOJIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHH U
IIPOrpaMMHBIX ~ CPEICTB  MApaJIEIbHOIO  IPOrpaMMHUPOBaHUSI B paMKax  MaruCTEpPCKUX
JMCCEPTALMOHHBIX Pa0oT.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

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

VYK-1.1 Ananuzupyer npoOJIeMHYIO CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pPELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CHUTyallud Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I11aroB,
NpEeNBHUIA PE3YIbTaT KaXIOr0 M3 HUX W OLIEHHWBAs HX
BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
npoeCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1 Bnaneer cuctemoit pynnamenransabix |OIMK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00JacTu OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTu
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH




OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOH JIeSTENLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKE (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBiIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHWI B paMKax TEMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESTEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX ITPOILYKTOB

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWST B  0O0JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HATb.

- UCTOPUIO 3BOJIOUHUU BBIYUCIUTCIBHBIX CHUCTEM U HUCTOPHYCCKYIO HeO6XOI[I/IMOCTL HCIIOJIBb30BaHUA

napaJluICJIbHBIX BBIHHCHCHHﬁ;

- OCHOBBI apXUTEKTYPbI IapaJIIebHbIX BIYUCIUTEIBHBIX KOMIUIEKCOB;

- OCHOBHBIE TEXHOJIOTHUECKHE 3TAITBl Pa3padO0TKH MapaJljIebHBIX IPOrpaMM;

- IPUHLIUIIBI aCUMIITOTUYECKOI0 aHaJln3a aJIFOPUTMOB;

- METOJIbI IEKOMITO3HIINN MTOCJIE0BATEIbHBIX AITOPUTMOB;

- crocoObl SKBMBAJIECHTHBIX M HEIKBHUBAJIECHTHBIX MPEOOpa30BaHMN MOCIEIOBATENbHBIX IPOrPaMM,
MO3BOJISIOIINE MCTIONF30BaTh UX Ha MapauIeTIbHBIX BEIUMCIUTENBHBIX KOMILIEKCAX;

- OCHOBHBIE MJICH TPH PeaTH3alUH YUCIEHHBIX aJITOPUTMOB, MTO3BOJIAIONINE M30€KaTh ClIydas HU3KOU

3(1)(1)€KTI/IBHOCTI/I pacnapaJuiCiinBaHusd;

- OCHOBHBIE HIEU pa3paboTku 3((EKTUBHBIX MNapaJUIETbHBIX AITOPUTMOB IUIS PELICHUs 3ajad

MaTeMaTH4ecKor (PU3UKH.
YMETB:

- OOCHUBATH ACUMIITOTHYCCKYIO CJIO)KHOCTH HCIIOJIB3YEMBIX aJITOPUTMOB U BI)I6I/IpaTb OIITUMAJILHBIC

AJITOPUTMBI JJIs1 COBPCMCHHBIX ITPOrpaMM;
- AHAJIM3UPOBATH IoCJICAOBATCIIBHBIC

pacnapaJuICIInBaHusd

IporpaMmbl JUIA BBIAABJICHUA BO3MOXHOCTH nx

- o1leHUBaTh d(Q(PEKTUBHOCTH Pa0OTHI paclapauIeICHHbBIX IPOTPAMM;
- BbIOMpaTh OS(QQEKTUBHBIC YHCIECHHBIE METONBI Ul TOCTABICHHBIX 33Jad MaTeMaTHYeCKOTOo

MOJIETTUPOBAHUSI.
BJIAJIETD:

- IPHEMaMH pacrapajieIMBaHusl aJITOPUTMOB H [IPOrPaMM;
- CpeacTBaMH M TEXHOJOTHSAMH pa3pabOTKH TNPHIOKEHHH, O00eCleunBaromX MpPOBEJCHUE
MapaJlJIENbHOIO BEIYNCIUTEIBHOTO SKCIIEPUMEHTA.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora

[Ipobnembl 3BONIONMK BBIYUCIUTENBHBIX

1 cuctem. [lapagurMpl mocineaoBaTeIbLHOTO 4 5
U TIapaiesIbHOTO IPOTPaMMHPOBAHUS
[Ipoueccsl B ONEpallMOHHBIX CUCTEMAX.

2 3HAKOMCTBO C OIEPALMOHHON CcHCTEMON 2 4 6
UNIX

3 DNeMeHThl ACUMITOTUYECKOTO aHajn3a 4 5
JITOPUTMOB

4 Bsenenne B TEXHOJIOTHIO 3 5
nporpamMmupoBanus MPI

5 JIeKoMIIo3uIusl aNropuTMOB Ha YPOBHE ) 5
ornepauui

6 VYKkpynHeHne napajjiesbHbIX IpyCOB 2 5

7 Bzaumoneiicteue MPI-nporuieccos 4 6

8 [TapannenbHOCTD HUKIIOB 2 5

9 I'pynmossie oneparuu B8 MPI 4 1

10 OKBUBAJICHTHbIE mpeoOpazoBaHus ) 5
MPOrpamMMm U aJIrOPUTMOB

1 OcHOBHBIE MOAXOABl K OpraHU3alUu ) )
pa3MelleHus 3a1ad Ha [poLeccopax

12 OpxkecTpupoBaHue WCTIOTHEHUS ) 3
napajuieiIbHBIX TPOTPamMM

13 Hasnauenue n opkectpoBka B MPI 4 2
Hutu WCITOJTHEHUS (threads) B

|4 |OMEPALMOHHBIX CHCTEMAX. Beenenue B ) ) 4
TEXHOJIOTHIO MPOrpaMMHPOBaHUS
OpenMP

15 OO0mue u [IPUBATU3UPOBAHHbIE ) ) 5
nepeMmeHHsle B OpenMP
JpeKTuBbI OpenMP TS

16  |pacmpenenenus paboThI HUTEH 2 3 5
WCIIOJIHEHUS

17  |TubpuaHoe pacnapanieivBaHue 2 4 6

18 HccnenoBanue CHCTEM ony. ) ]
JlssmyHOBCKHE MOKa3aTenu
OcHOBHBIE uaeu napajuieIbHON

19 3 5 10
peanuzanuu MetonoB pemenus XKC O1Y

20  |BexTtopHbIe U MaTpUYHBIE OTIEPAIIUU 2 5 9
JInnelinble KpaeBbIe 3a1a4u.

21 «TapannensHas MIPOTOHKa» u 4 5 10
PELyKLIMOHHBIE AJITOPUTMBI

22  |HenuneitHble KpacBble 3a1a49H 3 10

23 SIBHBIE DPA3HOCTHBIE CXEMBl PELICHUS 3 5 10
ypaBHEHUs TEIUIOIPOBOAHOCTH
Peanusauus HesBHBIX Pa3HOCTHBIX CXEM

24 |md peLIeHHS YpaBHEHUS 3 5 10
TEIUIONPOBOAHOCTH
Peanuzaumsa pasHOCTHBIX cXeM  JJis

25 |pemieHHs ~ ypaBHEHHMH M CHCTEM 5 5 13
rUNEepOOIMIECKOro TUIIA

26  |KonrponbHble pabOTHI 5 10




Wtoro wacos 60 60 165

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 315 yac., 7 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)

1. TlpoGneMbl DBONIONMH BBIYUCIUTEIBHBIX CUCTEM. [lapaJurMbl MOCIEIOBATEIbHOTO U
MapaJuIeIbHOTO TPOTPAMMHUPOBAHUS

Tpu kpusuca B pa3BUTUM MaTeMaTHYeCKOro oOecmeueHHs. APXUTEKTYPHBIH W MPOrpaMMHBIN
napaienusM. [Ipobnemsl ncmonp30BaHus MapaulenbHbIX cucteM. [lapagurma mociaenoBaTenbHOrO
IPOrpaMMHpPOBaHus. MoJenu mocieI0BareapHoro nporpaMMupoBanus. [lapagurma napamiensHOro
IPOrpaMMHUPOBaHMA. JTalbl IEKOMITO3ULINH, HA3HAYECHUS, OPKECTPUPOBAHUS, OTOOpaXeHus. 3a1a4uH,
pemaeMble Ha KakJIoM dTane. Mojenu napamuienbHOro IporpaMMHAPOBAHHS.

2. IIpotieccsl B onepaliiOHHBIX CHUCTEMaX. 3HAKOMCTBO ¢ onepannoHHon cuctemonr UNIX

Ilonsarue mnmponecca. Hpouecc " IIporpaMma. CocrosHust mnmponecca. YHpaBJ'ISI}OH_II/Iﬁ 010K nponecca u
€ro

koHTeKcT. Onepanuu HaJ nporeccaMu. [lepexioueHne KOHTEKCTa.

CucremHubie BbI30BBI u OuOmmoteka libc. Ilomaru login u password. YmporeHHOE YCTPOHCTBO
¢aitnoBoii cucrembl B UNIX. [Tonmabie umena ¢daiinos Tekymas aupextopus. OTHOCHTENbHBIC UMEHA
Gaiinos.

JomamHsist aupeKTopus nosib3oBatens. Komanga man — yHuBepcaibHbIl cripaBouHUK. Komanas! cd u
Is.

[lepenamnpasienye CTaHAAPTHOTO BBOJA M CTAaHIAPTHOTO BhIBOAA. [Ipocreiiimue koMaHIsl paboTHI ¢
¢aitnamu — cat, cp, mkdir, mv, rm Illabnonsr umen daiinos. [Toms3oBarens U rpynma. Komanast
chown u

chgrp. IlpaBa gocryma kx peryasipuomy Qaitnmy u k nupekropuu. Komanma chmod. Hoctynm
BUPTYaJIbHOMY

knacrepy MOTU. PenakrupoBanue ¢aitioB, KOMITWISIINS U 3aIyCK porpaMM. Hanvcanue u mporoxn
[I0CJIEI0BATEIbHOM IPOrpaMMBbl YUCIEHHOTO BBIUNCIICHUS 3HAYEHUS ONIPEIEIIEHHOIO HHTerpasa.

3. DneMeHTHl aCUMIITOTHYECKOTO aHaJIN3a aliTOPUTMOB

OcHoBHbIe npeanonoxkenus. BerancnurensHas moaens RAM. TepMmuHonorus u 0603HayeHus.
Acumnrornyeckue OTHOWIEHMs. OnTUMaibHBI 110 IOBENEHUIO I10CJIEJOBATENIbHBIA aAJITOPUTM.
[Ipumepsr

ACHUMIITOTUYECKOTO  aHalli3a CIIOKHOCTH  IOCJIEJOBAaTeNIbHOTO  allTOPUTMOB. PexyppeHTHbIE
COOTHOILICHUS.

OcHoBHasi TeopeMa acUMITOTUYECKOTO aHamnu3a. Pacmupennas kBanmupukanus Onunana. [Ipumepst
SISD,

SIMD, MISD, MIMD wamuna. Beruncnurensusle wmogenu PRAM. VYckopenwe mnpu
pacnapaiieuBaHUH.

3akoH Amzaana. CTOMMOCTb MapajijieIbHOTO alropuT™Ma. ONTUMATBHOCTD aJrOPUTMa IO CTOUMOCTH.
OrpaHMYeHHOCTh ACUMITOTUYECKOI'O aHAJIMU3A.

4. BrezneHue B TEXHOIOTHIO porpammupoBanns MPI
Mognens nporpammupoBanus MPI. MPI-niponieccsl, rpyninsl IpoLeccoB, KOMMYHUKATOpbl. DyHKIIMU

MPI_Init(), MPI Finalize(), MPI_Abort(). ®yHKIuu ornpe/ie/ieHus paHKa Mpoliecca U KOINIecTBa
nponeccos B rpymmne MPI_ Comm_rank() u MPI_ Comm_size(). Micmonk30Banme cUCTEMBI ouepenei



TORQUE/PBS. Kommunsimust u 3amyck MPI-nporpamm. Hamnmcanue u TporoH mnapajuiedbHON
MPOrpamMMbl

«Hello!».
5. JIeKoMITO3UIUs aITOPUTMOB Ha YPOBHE OTeparuit

[Tonsitre o rpage anropurma. Ctporo mapamienbHbie Gopmbl Tpada, KaHOHHYECKAs MapaieabHas
dopma.

CooTHeceHHe CTPOro MapaieidbHBIX (OPM C BBINOJIHEHUEM QIIOPUTMa Ha KOHKPETHBIX
APXUTEKTYPHBIX

pemeHusix. Slpycel napauieabHOM (HOPMBI, UX IIUPUHA U BbICOTA. KOHIIENIINS HEOTpaHUUESHHOTO
napawienu3ma. OrnpeneraeHne MaKCHMaJIbHO BO3MOXKHOTO YCKOPEHHsS MO SIpyCHO-TIapauIeIbHON
dopme

aJITOPUTMA.

6. YKpyIHEHUE NapajljiebHbIX IpYCOB

JekoMno3unys anropuTMOB U IIPOrpaMM Ha YPOBHE JEUCTBUM U oneparopoB. Yciosus bepHcTaliHa
U UX

HapyuICHUC. HWcTtuHHas wWiId IIOTOKOBas 3aBUCMUMOCTb, AaHTH3aBHUCHUMOCTHb, 3aBHCHUMOCTL IIO
BBIXOJHBIM

nanHbiM.  ['pader  3aBucumocteii. CBsi3b 3aBHCHMOCTEH OMEPaTopoB C BO3MOXKHOCTBIO HX
OIJHOBPEMEHHOIO

BBITIOJIHEHUSI.
7. Bzaumopeiictsue MPI-nipouieccos

[Tonsitue point-to-point B3aumoseticteus. Uto takoe MPI-coobmenune. Turbl nanabix B MPI-
coobmennsax. @ynkunn MPI_Send() u MPI_Recv(). 3amaua Ha nepenady undopmanun mexay MPI-
nporieccamu. [lapamienpHOe YUCIEHHOE BRIYUCICHUE 3HAYCHHUSI OMIPE/ISIICHHOTO MHTETpaa.

8. [TapanienbHOCTh IIUKIIOB

HpOCTLIe [UKIJIBL: PACCTOAHNUC 3aBUCUMOCTH,; 3aBUCUMOCTH, CBA3AHHBIC U HCCBA3AHHBIC C IIUKJIOM.
Bnoxennanie IUKIIBI. BeKTOpa 3aBUCHUMOCTH U HaHpaBJIeHI/Iﬁ. Hx ucnonp3oBaHue AJId OIIPCACIICHUS
BO3MOKHOCTHU pacriapalyiCJIMBaHUs HUKIIOB.

9. I'pynnossie onepanuu B MPI

[lonsarue rpynmnoseix onepauunii. bapsepnas cuaxponunszauus — pynxkuus MPI Barrier().

[upokoBeniarenbHas paccbulka M peaykuuoHHele omepauuu. Pynkumn MPI Beast() u
MPI_Reduce().

Moauukarys napaaieabHOro YUCICHHOTO BEIYUCIICHHS 3HAUSHHUS ONIPEACIICHHOTO HHTErpaja ¢
WCIOJIh30BaHUEM IPyNIOBLIX onepaiuii. Coop manubix. @ynkuun MPI_ Gather() m MPI_Gatherv().
3amaua Ha cOOp pacCUUTAHHBIX JAHHBIX.

10. DxBUBaNEHTHBIE TPEOOPa30BAHMSI TPOTPAMM H AJITOPUTMOB

Crioco0Obl ycTpaHeHUs 3aBUCUMOCTEH, CBI3aHHBIX ¢ IUKIOM: loop distribution, code replication, loop
alignment, npuBaTH3aKs IEPEMEHHBIX, HHIYKLUS U PEAYKIIHS.

11. OcHOBHBIE TOAXOABI K OpPTraHU3AIMHN pa3MeIeHuUs 3a]]a4 Ha MpoIeccopax
JlnHaMu4eckoe, MOTOKOBOE, CTaTHYECKoe TTaHnpoBaHue, work pool, pipeline, competition, divide &

conquer. Ix HemocTarku 1 JoctonHcTBa. [IpoGiemsl OanaHCHPOBKH 3arpy3Ku MPOIECCOPOB.
I'oMoreHHbIE ¥ FeTEPOTreHHbIE BBIYUCINTEIbHBIE CHCTEMBI.



12. OpkecTpupoBaHHE UCIIOIHEHUS TapATIIETbHBIX TPOrPaMM

I'me 1 KaK CHHXPOHU3UPOBATh BBIYUCIICHUSI 1 OOMEHHUBAThCS JaHHBIMU. [lepekphITHs. YXyameHne
MOCJIEI0BATEIBHOTO AJITOPUTMa IS YIy4IIeHNs TapajuienbHoro. MacimrabupoBaHye mapauiesIbHbIX
[Iporpamm.

13. Ha3znauenue u opkectpoBka B MPI

[MapamienpHOE perieHrne OMHOMEPHOTO MU GepeHTHATLHOTO YPABHEHUS B YACTHBIX ITPOU3BOIHBIX C
HCIIOIb30BaHUEM SIBHOM YETBIPEXTOUEYHOU CXEMBI.

14. Hurtu wucnonnenust (threads) B omnepalyoHHBIX cHUCTeMax. BBeleHHE B TEXHOIOTHIO
nporpammuposanusi OpenMP

[lonsrue uureit ucronHenus. OTANYUS HUTEH UCTIONHEHHS OT nporieccoB. COCTOSIHUS HUTEH
HCITOJIHEHUS U UX CBSA3b C COCTOSHUSAMH ITpoLeccoB. PoxIeHNEe U 3aBEpIIEHHE HUTEH HCIIONHEHHUS.
Mopnens nporpammupoBanus OpenMP. JlupekTuBbl 1 BcrioMorareabHbIe POLEAYPHI,

MocJe0BaTeNbHbIe M TMapajuieNbHble oOmactu nporpammbl. [lupekrtuBa parallel. Komnmmsimms u
3aIyCK

OMP nporpammsbl Ha OTAeNIbHOM KoMmIbioTepe. Hamucanue u nporon OMP-niporpamMmel ¢ onHO#M
napajuleibHOHN U ABYMs IIOCIIEN0BaTEIbHBIMU YacTAMU. Vcrionb30BaHue CUCTEMBI ouepeneh
TORQUE/PBS nmst 3amycka OMP-niporpamM. OmipeienieHne KoinuecTBa HUTEH 1 HoMepa HUTH C

MOMOIIILI0  BCIIOMOTATENBHBIX  mpoueayp omp get num threads() u omp get thread num().
Hanucanue

u niporoH napamiensnoit OMP-niporpammer «Hello!».
15. O6wue u npuBaTU3MpoOBaHHbIE TepeMeHHbie B OpenMP

Pacnpenenenue nepeMeHHbIX Ha OOIIME U TPUBATU3UPOBAHHBIC [0 YMOIYaHU0. ONIUH JUPEKTHB
private, shared, firstprivate. PenyknuonHsie nmepemennsie u onepanuu. Onmus reduction.
HuskoyposreBoe pacnapamnenuBanue. [lapannensHoe yucieHHOE BRIYUCICHIE 3HAYCHUS
OTIpeJICIICHHOTO MHTErpaia Ha HU3KoM ypoBHe B OpenMP.

16. qupextussl OpenMP ainst pacnpeneneHust paboTbl HUTEH HCIIOTHEHUS

Brimonnaenus paboTsl B mapayjielbHOW 4aCTH TOJBKO OAHON HUTHIO. J{upeKTuBsI single n master.
OyHKUMOHATBHAS JeKOMITO3UIus. JupekTuBsI sections U section. JleKOMIIO3UIMS 110 TaHHBIM.
PacnapannenuBanue unkios. upexrusa for. [lapanensHoe pemerre oqHOMEPHOTO

IuQQepeHIMaTbHOr0  YPaBHEHUS! B  YAaCTHBIX IPOM3BOAHBIX C  HCIHOJB30BAaHUEM  SBHOM
YEThIPEXTOUECUHON

cxeMbl B cpene OpenMP.

17. Tubpuanoe pacnapanieniBaHie

CoBmMmecTtHOe ucnonb3oBanue Texuonoruit MPI u OpenMP. Mcnionb3oBanue cucteMbl ouepenei
TORQUE/PBS st rubpunnoro pacnapasuienuBanus. [ uOpuaHOe pacnapaiieinBaHUe PeIICHsI
OZIHOMEPHOTO TU(PEePeHIINATEHOTO YPAaBHEHHUS B YACTHBIX MPON3BOHBIX C UCIIOIB30BaHUEM SIBHOM
YETBIPEXTOYEUHON CXEMBI.

Cemecrtp: 2 (Becennuit)
18. Uccnenosanue cuctem O1Y. JIsmyHOBCKHE MOKa3aTean

Maremarndeckue MOJIEH TUHAMUYECKUX cucTeM. SIBHBIe MeToabl pemeHus O/1Y. SIBHbie
Metonbl Pynre-Kyrtel. HeBo3aMoxHOCTS pacnapauienBaHus IBHbIX MeTo10B PyHre-KyTThl.



[Ipo6nems! kauecTBenHoro aHanm3a cucreM OJ1Y. [Mokazarenu JlsmyHoBa, GyHKIINN
YyBCTBUTEILHOCTHU K NTapameTpam. OyHnamenransHas cuctema perienuii (PCP) ypaBHenus B
Bapuanusx. Beraucienue matpuiiel @CP. CriocoOsbI onieHkn nokazareneit JlsmyHosa.
ANTOPUTMBI C HOPMHUPOBKOH BEKTOPOB MpH TojcueTe noka3arenei JismyHoBa.

19. OcHoBHBIE HeU MapalJIeNbHON peanu3annun MeTonoB pemenus KC OY

Uucnennbie Metonbl pewmeHus KC OHAY. Hessusie meronst Pynre-Kyrrel. Ananus rpada
anroput™a. «OcnabiaeHue» HEesSBHBIX UYUCICHHBIX METOIOB — MeToabl PozeHOpoka m W-MeTonsl.
Crioco0bl pacnapasieNiBaHusl MaTPUYHBIX OIEPaLi.

JlabopatopHast pabota. Yckopenue pemienus cucreM OJ[Y ¢ MCHONb30BaHUEM CHUCTEM C OOIIeH
namsaTeio. [lpuMep — 4YHCIIEHHOE pelLIeHHe CHCTEM «YMEPEHHOI» pasmepHocTH (Ouomorus,
XUMHYECKasi KWHETHKA) C UCIoNIb30BaHneM TexHonoruu OpenMP.

20. BextopHbIe 1 MAaTPUYHBIE OMIEPAINH
BexropHsble 1 MaTpu4Hble onepaluy. PaznuuHblie aropuTMbl MaTpUUYHOIO YMHOXKEHHUS.
21. JIuneiinbie kpaeBbie 3a1aun. «[lapannenpHas MPOTOHKa» U PEAYKIIMOHHBIE AJITOPUTMBI

AJNroput™M = NPOrOHKHU. HeBo3MOXXHOCTh ~ pacnapajulelIMBaHUsl — IIPOTOHKHU. Anroputm
Snenko—KoHoBanoBa  («mapajuienibHash —TPOTOHKa»). Meron  penykuuud — (4€THO-HEYETHOTO
WCKITIOYCHHMS) JUIsl pelIeHHs] TUHEHHOW KpaeBoi 3afadu. MaTpHuHBIM BapuaHT METONa PeryKIHUU.
Jlabopatopnas pabora. Peanuzanus anropurMoB SHeHk0-KOHOBaIOBa M peAyKIMOHHOTO ajJrOpuTMa
Ha MPL.

22. HenuHeliHble KpaeBbIe 3a/1aun

Metox cTpensObl M «METOX MapajuieNbHOM cTpenbOby. KBasunmneapuzanms W peayKIMOHHBIE
AITOPUTMBI.

23. SIBHBIC PA3HOCTHBIC CXCMbI PCHICHUSA YPAaBHCHUS TCIIJIONPOBOAHOCTHU

SIBHBIE METOIBI PEUICHHS 3aJadd TEIUIONPOBOAHOCTH. lpadel 3aBucMMOCTEH. XapaKTepUCTHUKH
ypaBHeHuil. CnocoObl pacmapajuleuBaHMs  SIBHBIX ~METONOB  peulleHus. leomerpuueckoe
pacmnapaiienuBaHue 0e3 MepeKphITHsa 00IacTeil U ¢ mepeKkpbITHeM obnacted. JuHamuueckas cxema
pacnapannenusanusi. CpaBHeHHE 3(p()EKTHBHOCTH pa3IMYHbIX BAPHAHTOB paclapasuleInBaHus.

[lonsTus 0 MeTonax [uIsd peleHus 3a1ay ¢ HECKOIBKUMMU [IPOCTPAHCTBEHHBIMU [1€PEMEHHBIMU.
24. Peanu3anys HEABHBIX Pa3HOCTHBIX CXEM JUISl PELLIEHUs ypaBHEHUs TEIUIONPOBOAHOCTH

HesiBHBIE MeTOABI pellieHUs TUHEHHOTO ypaBHeHus TerionpoBogHoctu. Ceenmenue k XKC OLY —
MEeTOAbl MpsAMBIX. HesBHbIE pPa3HOCTHBIE CXEMBI, METOJ| PEAYKIMH, HCIIOJb30BAHHE aJITOpPUTMA
SInenko—KoHoBanosa.

JlaGoparopnas pabora. Pernienne HenmuMHEHHOW 3amaud IS ypaBHEHHUsS MapaboNMUYecKoro TWIa Ha
mpuMepax — 3ajadyd o Oerymiedi  BoJMHE  JUISI  KBasWJIMHEWHOTO  ypaBHeHHsI  (BOJIHA
Camapcroro—Co0omsi—3elbJ0BUYa) WU BOJHOBBIX B3aWMOICHCTBUN B OMOJOTHYECKHUX AKTUBHBIX
cpenax (TONMyIMHEWHAs CHUCTEMa YpaBHEHWH) C HCIOJb30BAaHMEM pA3IMYHBIX TOAXOIOB K
pacnapanieuBaHuIo.

25. PeaJII/I3aI_II/I$I PAa3HOCTHBIX CXCM IJId PCUHICHUA ypaBHeHI/Iﬁ U CUCTEM FI/IHep6OHI/I‘{eCKOFO THIIA

YuciieHHbIE METO/BI PEIICHHs ypaBHEHWI mapaboimdeckoro THma (MonenbHas 3ajaada). SIBHbIE
cxeMbl. Cxema Ha mabnoHe «kabapey. CeTOYHO-XapaKTepUCTUUECKHUE YHCIEHHbIE METOABI. 3anada
ONITHMHU3AIIMHA CXEM B MPOCTPAHCTBE HeomnpeneneHHbIX koddduimentoB. [lonsTus o meromax mis
peleHns 3aad C HECKOJbKMMM HPOCTPAHCTBEHHBIMH IE€pPEeMEHHBIMH. KOMIAKTHBIE pa3HOCTHbIE
cXeMbl. BUKOMITaKTHBIE pa3HOCTHBIE cXeMbl. CIIOCOOBI HX MapaIeIbHON peaTn3annm.



Jlabopatopnas pabora. YncneHHOE pelieHne KBa3HJIMHEHHBIX YpaBHEHHH THIEPOOIMYECKOrO THIIA
(mpumepsl — ypaBHeHue Xormda, ypaBHenne Knd, omHOoMepHas cucTeMa YpaBHEHHUH Ta30BOM
JUHAMUKH, YPAaBHEHUSI MEJIKOW BOZbI)

26. KontponbsHbie paboThI

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusl, OCHAIEHHAs! KOMITBIOTEPaMU C JOCTYIIOM K BUPTYaJIbHOMY KJIacTepy U
MYJIBTUMETUIHBIM 000pyI0BaHUEM (IIPOEKTOP, 3ByKOBasi CUCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. UucieHHBIE METOIBI, AITOPUTMBI U IporpaMMbl. BBeaeHue B pacnapamienuBanue [Tekct] : yueO.
nocobwue st By3oB / B. E. Kaprios, A. U. JlobanoB .— M. : ®usmarkuwura, 2014 .— 192 c.
2. Texnonoruu napaiensHoro nporpammupoBanust MPI u OpenMP [Tekcr] : y4e6. mocoOue st
By30B / A. C. AHTOHOB ; Mock. roc. yH-T uM. M. B. JlomonocoBa .— M. : U3a-Bo Mock. yH-Ta, 2012
— 344 c.
3. Kapnos B. E., KouskoB K. A. OCHOBEI OlepaiiiOHHBIX CUCTEM: Kypc Jiekiuit. U3nanue 3-e. — M.,
®usmarknura, 2019. — 328 ¢

JomnonHurensHas aureparypa
1. MapannensHbie Beraucienus [ Teker], yae6. mocodue ais By30B /B. B. Boesonun, Bi. B. BoeBoaus.
-CI16., BXB-IlerepOypr, 2002
2. BeluncnurenbHas MareMaTuka U cTpykTypa aaroputmoB [ Texcr] : 10 jexnuii o ToM, mouemMy TpyaHO
pelaTh 3a/1aud Ha BBIYMCIIUTENBHBIX CUCTEMAX [TapaJljIe/IbHOW apXUTEKTYphl U YTO Ha/l0 3HATh
JOTMIOJTHUTEIBHO, YTOOBI YCIIEIIHO MPEOI0IeBaTh 3TH TPYAHOCTH : yueOHUK i By30B / B. B. BoeBogun
; Mock. roc. yH-T uM. M. B. JlomoHnocoBa .— 2-e u3zf., crepeotun. — M. : U3a-Bo Mock. yH-Ta, 2010
— 168 c.
3. BbICOKOIIPOU3BOUTEbHBIE BBIYMCICHUS U1 MHOTOIIPOLIECCOPHBIX MHOTOSIIEPHBIX cucTeM [Teker] :
yue6HuK 1151 By30B / B. I1. I'eprens ; Hukerop. roc. yu-t um. H. U. JlobageBckoro .— M. : 3n-Bo
Mock. yH-Ta : ®usmarnut, 2010 .— 544 c.
4. TlocnenoBarensHbIC U TapAIIIEIbHBIE ATOpUTMbL: O0mmmid moaxon [Tekct] : [yue0. mocodue st
By30B]| / P. Mumep, JI. bokcep ; iep. ¢ aarn. A. B. Ko3zsonunoii ; moxg pen. C. M. Okynoa .— M. :
BMHOM. JI1a0. 3nanuii, 2006 .— 406 c.
5. Tonouznun B.M., 3aiinieB M. A., Kapabacos C.A., Koporkun U.A. HoBbie anroputmsl
BBIUMCIIUTEIBHON THAPOANHAMUKY JIJIsl MHOTOIIPOLIECCOPHBIX BBIYMCIUTENBHBIX CHCTEM — M.
UznarensctBOo MockoBcKkoro yHuBepcuteta, 2013 — 467 c.

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

HNudopmanmonnsie pecypesl: http://www.intuit.ru/, http://www.parallels.ru/, www.hpc-education.ru,
https://algowiki-project.org sneKTpoHHBIE KOHCTIEKTHI JEKIHH, yueOHbIe TOCOOHs 1 COOPHUKH 3a7ad,
pa3paboTaHHbIe Ul JaHHOTO Kypca.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha JICKIUAX UCIIOJIB3YHOTCA MyHBTHMeHHﬁHBIG TCXHOJIOTHH, BKIIFOYAad ACMOHCTPAIUIO OKpaHa.

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



Crynent, wu3ydaromuii aucumiuinHy "[lapaniensHbple  BBIYMCIEHHS W QITOPUTMBI  PEIICHHS
i depeHManbHbIX  ypaBHEHUH", MODKEH € OIHOM CTOPOHBI, OBIAAeTh OOIIMM TMOHSATUIHBIM
armaparoM, a ¢ JPyroil CTOPOHBI, JOJKEH HayYUThCS IPUMEHSTh TECOPETUIECKUE 3HAHUS Ha ITPAKTUKE.
B pesynbrare m3ydeHWs AWCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
TEOPEMBI U aJITOPUTMBI.

VYeneniHoe 0cBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca MpUBeIeHO MHHUMAJIbHO HEOOXOMMOE BpeMsi JIIsl padOTHI CTY/IEHTa HaJl TEMOH.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOH JINTEPATYPHI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HA BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSTEIBHOTO  W3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— BBITNOJIHEHNE J1TA00OpaTOpPHBIX paboT, AN OCO3HAHMS CBS3€H MEXIy TEOpued M NpakTHYeCKUMHU
HaBBIKAMU;

— MOATOTOBKY K ITU(dEpEeHINPOBAHHOMY 3a4ETy H SK3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBisercs B Qopme
WHIMBUyaJbHBIX KOHCYJIBTALIUH.

BaxHO 10OWTHCA MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClEXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MPENoIaBaTelsM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH
PaspaGorunkm:

B.E. Kapnos, kana. ¢pu3.-MaT. HayK, JIOICHT
A.N. Jlo6aHoB, 1-p ¢u3.-MaT. HayK, nmpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOH
JesITeIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBiIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4y, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAYK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynprare u3ydeHHs AUCLUIUIMHBL

((HapaHJIeJIBHBIe BBIYUCJICHHUA W aJITOPUTMbI  PCHICHUSA

QG QepeHIMaTbHBIX YpaBHEHUID» 00ydatomuics JOIKeH:

3HAThb:




- HCTOPHIO HBOJIIOIMU BBIYUCIHMTEIBHBIX CUCTEM M HCTOPUYECKYIO HEOOXOOMMOCTH HCIOJIB30BaHUS
napaieIbHBIX BHIYHCICHHIA;
- OCHOBBI apXUTEKTYPHI APAIICTbHBIX BHIYUCIUTEIBHBIX KOMILIEKCOB;
- OCHOBHBIC TEXHOJIOTHUECKHUE ITAITBI Pa3pabOTKH MapajuieIbHBIX POrpaMM;
- IPUHIHITBI ACUMITTOTUYECKOTO aHAN3a aJITOPUTMOB;
- METOJIbI IEKOMITO3HIINH TTOCIIEIOBATEIbHBIX aJITOPUTMOB;
- cHoco0bl SKBUBAJCHTHBIX M HEOKBUBAJICHTHBIX IMPEOOPA30BAHUIl IMMOCIEAOBATEIBHBIX IPOrPaMM,
MO3BOJISIOIINE HCIIOIB30BATh UX Ha MapaUIeNIbHBIX BBIYUCIUTEIBHBIX KOMIUIEKCAX;
- OCHOBHBIC HMJICU IIPU Pean3alii YHUCICHHBIX aJrOPUTMOB, MTO3BOJISIONINE N30€XKaTh CiTydas HU3KOH
3 PEeKTUBHOCTH pacnapauieIHBaHs;
- OCHOBHBIC WJeH pa3paboTKi 3(PEKTUBHBIX IapajIeJbHBIX AJITOPUTMOB JUIS DPEIICHUS 337a4
MaTeMaTHYEeCKOH (DU3UKH.

yMeThb:
- OLICHUBATh ACHMIITOTHYECKYIO CIOXHOCTh HCIIONB3yEeMbIX aJrOPUTMOB M BBIOMPATh ONTHMAaJbHbIC
QJITOPUTMBI JJIs1 COBPEMEHHBIX ITPOTPAMM;
- QHAIM3UPOBATh  IOCJIEAOBATEIbHBIC  NPOrPAMMBI Ui  BBISIBJICHHS  BO3MOXKHOCTH — HX
pacrapaieTMBaHus;
- o1leHUBaTh d(Q(PEKTUBHOCTH Pa0OTHI paclapauIeICHHbBIX IPOTPaMM;
- BbIOMpaTh OS(QQEKTUBHBIC YHCIECHHBIE METOIBI Ul TOCTaBICHHBIX 33J1ad MaTeMaTHYeCKOTo
MOJICJIUPOBAHHSI.

BJIaJIeTh:
- IPUEMaMU pacliapajuIeTMBaHUs aJrTOPUTMOB U IIPOTPAMM;
- CpeACTBaMHM U TEXHOJIOTHSMH pPa3paOOTKH MNPWIOKEHUH, 00ECIeYMBAIONIMX IPOBEICHHE
napauIeIbHOTO BEIYHCIUTELHOTO SKCIIEPUMEHTA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0ro Marcepuraja InpoOBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

CMOTpH NPUKPETIICHHBIN (aii.

[Ipumeps! BOpoCoB:

1. MakcuMasbHas TUKOBasi MPOU3BOANUTEIBHOCTh HAaH0O0JIee MOIIHBIX COBPEMEHHBIX

napaJuleibHBIX BBIYMCIUTENBHBIX cucTeM u3Mepsiercsa: B enuHunax EFLOPs, B necatkax PFLOPs, B
eqununa PFLOPs, B cotusx TFLOPs?

2. Ilpou3BOIUTENBHOCTh KOMIIBIOTEPA, HOCTUTHYTas IIPHU BbIIOJIHEHUM HEKOTOPOHW IpOrpamMbl,
BoIpaxkeHa B TFLOPs. DTo 3HaueHne roBOPUT 0: CpeIHEM KOJIMUYECTBE ONEepalnii HaJl BEIECTBEHHBIMU
JAHHBIMH, TPEACTaBICHHBIMH B (hopme ¢ (UKCHPOBAHHOM 3amsiTOM, BBHINOJHEHHBIX 33 CEKyHIy B
npouecce 00pabOTKH JaHHOM MpOrpamMMbl; OOIEM YWCiIe KOMaH[, BBIIOJIHEHHBIX 3a BpeMsl paOoThI
MPOrPaMMBbl; CpPeIHEH CKOPOCTH BBIMIOJIHEHNS JAHHBIM KOMITBIOTEPOM apU(pMETHUECKUX ONEpaluii Hax
BEIICCTBEHHBIMU YHCJIAMH, NMPEACTABICHHBIMU B (OpME C IUIaBaIOIIEH 3aIsITOi; cpenHeil ckopocTu
BBIIIOJTHEHUS JTaHHBIM KOMIIBIOTEPOM apu(METHYECKHUX OIepaluil HajJ BEIIECTBCHHBIMU YHCIIAMH,
MPEICTaBICHHBIMU B (OpME C IUIABAIOLICH 3amsToi, JOCTUTHYTOH IpW BBHINOJHEHWHM JaHHOMN
[IPOrpaMMbl; BBICOKOH peaslbHOM ITPOU3BOUTENLHOCTHU JaHHOTO KOMIIbIOTEpA.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Ouenka omM4HO 8§ Oa/uIOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTEIBHO 1 0ayl - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHMpoBaHHBId  3a4€T  BBICTABISETCS MO  pe3ynsraramMm paboTel B ceMmecTpe 0e3
JOTIOJTHUTEIBHOTO OIPOCa Ha OCHOBE OLICHOK 3a JIabopaTopHbIC 3aaHus ¥ KOHTPOJIbHYIO padboty. Bo
BpeMsi TPOBEJCHUS KOHTPOJBHOW paboThl oOydarommecs MOTYT TIOJIb30BAaThCS IMPOTPAMMON
JAMCIMIUTMHBI ¥ JTIOOBIMU PYKOIIMCHBIMU MaTepUaiaMHu.

DKk3aMeHaIMOHHAsl (UTOrOBasi) OIIEHKA 3a AMCIHMIUIMHY BBICTABISCTCS Ha OCHOBE ONpPOCa CTYACHTA IO
TEOpHUHU B YCTHOU (popMme M pe3ynbTaToB caadu JadopaTopHbIX paboT. CtyneHTsl, caasmue menee 20%
71a00paTopHBIX paboT, K IK3aMEHY HE JIOITYCKAIOTCS.



lNMepeyeHb TUNOBLIX BOMPOCOB ANA AUCUUNNnHbI «[apannenbHble BbIYUCIIEHUS
M anropuTmbl pewieHus audgpdepeHumnanbHbIX YpaBHEHUN»

MNMepe4yeHb TUNOBLIX BONPOCOB ANSA KOHTPONbHbLIX pabdoTt B 10 cemecTpe:
1. MakcmmanbHas nukoBas NPon3BOAUTENBHOCTb Hanboree MOLHbIX COBPEMEHHbIX
napannenbHbIX BbIYUCIIUTENBHbBIX CUCTEM n3MepsieTcs: B eanHuuax EFLOPs, B gecatkax
PFLOPs, B eanHnya PFLOPs, B coTHax TFLOPs?
2. [Mpon3BoanTENbHOCTL KOMMbIOTEPA, OOCTUrHYTasi MNPy BbINOMIHEHUM HEKOTOPOW
nporpammebl, BblpaxeHa B TFLOPs. OTo 3HayeHue roBOpuUT O: CPedHeM KonuyecTse
onepaumn Hag BELWECTBEHHbIMW OaHHbIMW, nNpeacTaBneHHbIMM B ¢opme ¢
(PUKCUPOBAHHOW 3aNATON, BbINOMHEHHbBIX 3@ CEKyHAy B npouecce obpaboTkm AaHHOWM
nporpaMmmbl; OOLLEM 4YMCNEe KOMaHA, BbIMOSIHEHHbIX 3a BpeMs paboTbl NporpamMmbl;
cpeaHen CKOPOCTW BbINOJNTHEHMUSI OAHHLIM KOMMbLOTEPOM apuUdMETUYECKNX Oonepauunin
Haf, BELLECTBEHHbIMM YnCamMu, NpeacTaBNeHHbIMM B (bOpMe C MnnaBatolen 3andaTton;
cpeaHen CKOPOCTW BbINONTHEHUSI OAHHLIM KOMMLIOTEPOM apuMeTUYecKMx ornepaunmn
HaZ BeLleCTBEHHbIMU YncCnamu, npeacraBneHHbiMM B (bopMe C nnasatollen 3ansiton,
AOCTUTHYTOMW  MNpPYM  BbIMNOMIHEHMM  [JAHHOW  MPOrpaMmbl;  BbICOKOW  pearlbHOM
NpoOn3BOAMTENBHOCTN LAHHOIO KOMMNbOTEPA.
3. YMHOXeHuMe [OByX KBagpaTHbIX MMOTHbIX BELLECTBEHHbIX MaTpuUL, KOMMbOTEP
BbINONHWUI 3a 5 cek ¢ npousBoautensHocTbto 50 GFLOPs. Kakoro pasmepa 6binu
maTtpuubl: 500*500, 10001000, 2000*2000, 5000*5000, 7000*7000, BepHOro oTBeTa
HeT?
4. CKOnbKO Kpu3ncoB software HacUMTbIBAEeTCS 3a BCHO UCTOPUIO PasBUTUSA SNEKTPOHHbIX
BblYMCNIUTENbHbLIX cuctem: 4, 3, 2, 1, HM ogHoro?
5. OTMeTbTe npaBusbHblE YTBEPXKOAEHUA HA TEMY MaLLUMHHOIO NPeACTaBfeHnst Yncen B
coBpeMeHHbIX ABM: Bce cyuiectBoBaBluMe Ao cux nop 3BM umcnonb3yloT B KavecTse
0a30BOM [OBOMYHYKD CUCTEMY CUYUCMEHUS; MALUMHHOE JMCUNOH B  OCHOBHOM
onpeaenseTcsa AfMHOM MaHTUCChl B NPEeACTaBMEHNN BELLECTBEHHbIX YMCES; MaHTMCCa
yucna B OBOWYHOM MpeacTaBNeHUM - Ta Xe, YTO U MaHTUCca €ero OecATUYHOro
norapudma; MallWHHbIE HOMb M 3MNCUMNOH He MOryT ObiTb NOMy4YeHbl C MOMOLLbIO
dopTpaH-nporpamMmsbl, X cnegyeT HauTuU B JOKYMEHTaUMM K KOMNbIOTEPY; MaLUMHHOE
CNOXEHMNE KOMMYTATUBHO; MALUMHHOE CrIOXEHNE acCoLMaTUBHO; MALLMHHOE YMHOXEHNE
KOMMYTaTMBHO; MaLUMHHOE YMHOXEHME acCcoLmnaTMBHO?
6. [encrBuTtenbHble Yucna B MalUMHHOM NpPeOCTaBfEHUN: BCErga XPaHATCA TOYHO;
BCErga XpaHATCA C HEeHyneBOW OWWOKOW OKPYrfeHUsl; XpaHWMCb Ha Bcex
CYLLLECTBOBABLUMNX BbIYUCIANTESNbHBIX CUCTEMAX B OBOWYHOM NpPEACTaBfEHUN; MMEKT
OTHOCUTESbHYIO OWMBKY OKpyrneHna He 6osiee MalMHHOMO Hyns; UMerT abComnoTHY
OLWwKnOKy OKpyrneHusi He 6onee MalnHHOIO 3MCUIOH; MHOFA4A XPAHATCSA TOYHO?
7. OTMeTbTe MpaBUSibHble YTBEPXKOEHUA MPO KOMMbKOTEPDLI: Knaccudukaumsa PnnHHa
cogepxut 3 Tuna KOMMbKTEPOB; Knaccudukaums PnnHHa cogepxut 4 Tuna
KOMMboTepoB; knaccudukaums OriMHHa COAEePXUT 6 TUMOB KOMMbIOTEPOB; OAHUM U3
NPU3HAKOB BEKTOPHO-KOHBEMEPHOrO KOMMbIOTEPA SABMSETCA MHOrOMpPOLLECCOPHOCTD;
OAHNM 13 NPU3HAKOB BEKTOPHO-KOHBENEPHOro KOMMbOTEPA ABNSAETCA Hannyme XoTs Obl
OAHOro KOHBeWepa; OOHUM W3 MNPU3HAKOB BEKTOPHO-KOHBEWEPHOro KoMMbkoTepa
SIBNSETCH Hanuyne BEKTOPHbIX PErMCTPOB; KOHLENLUMS HEOrPaHMYEHHOrO Napannennuama
npu pasBuUTUM KOMMbLIOTEPHOW TEXHMKM B OTAANEHHOM Oyaylwlem MOXeT cTaTb
peanbHOCTbIO.
8. Kakme 13 TEexXHONorMyeckmx aTanoB MPUCYLM TOMbKO Mapagurme napannenbHoro
nporpaMMmMpoOBaHnsA:  MNOCTPOEHME  MaTemMaTU4eckon  MOAenu,  AeKoMMo3uuums,
apaHXupoBKa, HanncaHve nporpammbl?
9. Yem goekomMnosnumsi No AaHHbIM OTNMYaAETCa OT AEKOMMNO3ULUK MO BbIYUCTIEHUSAM?



10. B yem 3akntovatoTCs JOCTOMHCTBA U HeOCTaTKM CTaTUYECKOro U AUHaMUYEeCKOro
cnocoboB Ha3HavyeHus 3agay BUPTYyanbHbIM UCMONHUTENAM?

11. KakoBbl OCHOBHbIE LIeNN aTana Ha3Ha4vyeHus: cokpalleHue 3arpyskm UCnosiHuTenen,
GanaHcupoBKa 3arpysku WUCNOSHUTENen, cokpalleHne OOMEHOB [aHHbIMW  MeXAay
NCNOSNTHUTENAMMW, PaBHOMEPHbIN OOMEH AaHHBbIMW MeXAY UCMOMHUTENSMN, COKpaLLeHne
HaknagHbIX pacxofoB Ha Ha3Ha4vyeHne?

12. BepHo nn cnegywuwee YyTBepXAeHMe: MoOAenb nepefadm coobuwieHnn B
napannenbHOM  NPOrpaMMuMpoBaHMM  MpUMEHMMa  TOMIbKO Ha  cuctemax cC
pacnpegeneHHon namateto? O60CHYyNTE CBON OTBET.

13. MNpuBegnTe npumep NPOrpaMmMHOro Kofa C BHYTPEHHUM NapannennaMom, KOTopbin,
c Bawen TOYKM 3peHnda, Henb3s pacnapannenuTb aBTOMaTU4ecKu (ecrnv Takue
CYLLIECTBYIOT).

14. B 4em 3aknwyalTCA [OOCTOMHCTBA M HeAOoCTaTKM pasfnuyHbIX nogmonenewn
nporpaMmMmpoBaHus B MoAenn obLuen namatn?

15. Ha kakom 3Tane B napannenbHOM nporpamMme 3agayv HasHayalTCa pearnbHbIM
PU3NYECKMM UCTIOSNTHUTENAM: Ha 3Tane AeKOMMNO3nLNN, Ha 3Tane Ha3Ha4YeHus, Ha aTane
apaHXupoBKK, Ha aTane oTobpaxkeHns?

16. CoBpemeHHas napagurma napannenbHOro nporpaMmMmnMpoBaHns BKIOYaeT: 5, 6, 7, 8,
9, 10 atanos.

17. MNepeyncnmrte Tpu OCHOBHbIX NPUHLMMNA aCUMNTOTUYECKOro aHanu3a anropuTMoB.
18. Myctb T1(n) n T2(n) — BpemeHa paboTbl nocregoBaTesibHbIX anroputMoB 1 n 2
cootBeTcTBEHHO. Ecnn T1(n) = O(T2(n)), To anroputm 1: nyywe anroputmaz, He Xyxe
anropuTMa 2, Xyxe anroputmaz, He Xyxxe anroputMma 2, HUYero Hesb3sa ckasaTb.

19. CchopmynupymnTe NOHATUE ONTMMAnbHOCTM NOCNeaoBaTENbHOIO anropuTma.

20. Kakve wu3 HwKenepeyucneHHblX (OPMYNMPOBOK OTHOCATCA K  MOAENu
BbluncnuntenosHon cuctemol RAM: Bpemsi 4ocTyna K namMsaT O4MHAKOBO 4151 BCEX AYeeK,
He3aBMCMMO OT TOro paccMaTpuBaeTCd onepauus YTeHNa UnNn onepauus 3anucu; Bpems
BbINOSIHEHNA BCEX onepauuMi Ha Mpoueccope CcyYuTaeTcss OOUHAKOBbIM; BpeMs
BbIMOSIHEHUSA OCHOBHbIX Onepauui Ha npoueccope ecTb - (1)7?

21. MNycTb gBa nocnegoBaTerbHbIX anroputMa peLleHns O4HOM 3adayv ABMSTCH
onTMMarsribHbIMM MO NOBEAEHUID. YTO MOXHO cKasdaTb O pearibHbIX BpeMeHax pelueHust
npv 3agaHHOM napameTpe maclitaba N: BpemeHa 6yayT oANMHAKOBbLIMUW, HUYErO cKka3aTb
Henb3a?

22. llycTb nmeeTca OBa nocnenoBaTeribHbIX anroputma pelleHna OLHOW U TOW Xe
3agaunm — 1 n 2. Anroput™ 1 9BnsieTcs onTMMarbHbIM MO NOBEAEHMUIO, anropuUTM 2 He
ABNAETCA ONTUMarbHbIM. YTO MOXHO CKa3aTb O pearibHbiX BpEMEHaxX peLleHus npwm
3agaHHOM napameTtpe MmacwTtaba N: Bpem paboTbl anroputMma 1 Bcerga 6yaet MeHbLue
BpeMeHn paboTbl anroputma 2, BpeMeHa 6yayT 0ANHAKOBbIMUW, HUYEro cKa3aTb HENb3s?
23. Wcnomnb3ysi OCHOBHYHO TeopeMy acUMNTOTUYECKOrOo aHanusa, OueHuTe
acMMNTOTMYECKoe MOBeAEHWE anropuTMa COPTUPOBKU CANAHMEM. FABNSeTCa nu 3ToT
anropuTM onTUMarbHbIM?

24. Kakne cxembl paspeLlleHnst KOHpNuKTa Npu paspeLleHHon 0gHOBPEMEHHON 3anumcu
PasfiMyHbIMU UCMNOSTHUTENAMM B OOHY SYENKy namMsiTM B MOAENU BbIMUCIIUTENBHOWN
cuctembl PRAM BbI 3HaeTe?

25. Tlpn BbIYMCIIEHMM TEOPETUYECKOrO 3HAYEHUs YCKOPEHUS [Ans napannenbHbIX
anropuMTMOB pELUEHUS HEKOTOpOM 3adavM Ha 4-X MCNOMNHUTENaX Obiv NonydYeHbl
cnegyowme 3HaveHns: 2, 3.9, 5. Kakne n3 saHavyeHui aBnsoTCa KOppekTHbIMN? Novemy?
26. [Npwv BblMUCNEHUN pearnbHOro 3Ha4YeHNsa YCKOPEeHUsa Ans napannenbHbIX anroputMoB
pelweHns HEeKOTOpPOM 3afaynm Ha 4-X UCMONHUTENsX OblnM nonydveHbl cnegyome
3HadveHus: 2, 3.9, 5. Kakune 13 s3HayeHnn aBnsoTcs KoppekTHbiMU? MNodemy?

27. Y10 0O3HavaeT BbiCKa3blBaHWE, «HEKOTOPbIN MapansnenbHbIn anroputM SABMASETCH
ONTUManbHbIM NO CTOUMOCTU»?



28. [lepeuucnute OCHOBHble CBOWCTBa rpadpa anroputma, peannm3oBaHHOrO
nporpamMmmMom.

29. CKoNnbKO CTpormx napannenbHbiXx OpM MOXET CyLlecTBOBaTb Y rpada anroputma:
1, orpaHNU4YeHHOE KONN4ecTBo, HO BonbLue 1; 6eCKOHEYHO MHOM0?

30. [lokaxunTte eauHCTBEHHOCTb KaHOHMYECKOW CTPOron napannenbHon opmbl rpada
anropuTma.

31. OAna rpacda anroputma, cogepxailero 500 BepLlInH, BbiICOTa HEKOTOPOW CTPOrom
napannensHon opMbl paBHa 25. UTO MOXHO ckasaTb O MakCMMarbHOM YCKOPEHUW,
KOTOpoe MOXeT OblTb MOMy4YeHoO nNpwu peanusaumm anropytmMa Ha napannenbHOM
BblumcnutenoHon cucteme B mogenn PRAM — oH 6yget Bcerga MeHblue 20, cTporo
paBHo 20, MoxeT ObITb 6onble 207

32. [ins nporpaMMHOro Tekcra, peannsoBaHHoro Ha ®optpaHe 77 b(1) =a(1) *2doi =
2, 5 b(i) = b(i-1) + a(i) * 2 enddo nocTtponTe rpad anropuTma, KaHOHMYECKYIO CTPOryto
napannenbHyto ¢opMy W OUEHUTE MaKCUManbHO BO3MOXHOE YCKOpEeHue npu
peanusauumn anroputma Ha napasnsienbHOM BblYUCINTESNIbHON CUCTEME.

33. O6bsAcCHMUTE NOHATUSA interleaving, HeOETEPMUHMPOBAHHLIN U OETEPMUHUPOBAHHbIN
Habop aKTUBHOCTEMN.

34. MNMpuBegute npumep Habopa aKkTUBHOCTEW, ANA KOTOPOro HapylleHbl BCE YCNoBUSA
BepHcTainHa, HO KOTOpbIA, TEM HE MEHEE, ABNAETCA AeTEPMUHNPOBAHHbBIM.

35. Ecnn B nporpamme BCTpevarTcAa ABa onepaTtopa, NPUBEAEHHbIX B AMHAMUYECKOM
nopsigke cnegoBaHusl, a = b+c; d = e+f; TO MOXHO NU MUX UCMNOSHATL NapannenbHo?
O6ocHynTe cBOE yTBEPXKAEHME.

36. lNepeuncnute BUObI 3aBUCMMOCTEN MeXay onepaTopamu (6nokamm onepaTtopos),
KoTopble Bam N3BECTHbI.

37. Kakune un3 BMAOB 3aBUCMMOCTEW MO AaHHbIM MOTYT SABMASATLCS NPUHUMNNANBHBIM
NpenaTcTBUAM K pacnapannenMBaHuio: UCTUHHAA 3aBMCUMOCTb, 3aBUCMMOCTb MO
BbIXOAHbLIM AaHHbIM, aHTU3aBUCUMOCTb?

38. lNMocTponTte rpacd 3aBUCMMOCTEN MO AaHHLIM MeXay ornepaTtopamu Ans dparMeHTa
TeKCTa NporpamMmbl, PacrosioXXeHHOro B ANHAMUYECKOM Nopsiake cnefoBaHus:
Sl:x=e+2z

S2:y=2f+x
S3:z=z+y
S4:y=z+X

39. lMocTpounTe rpacd 3aBUCMMOCTEN MO AaHHBIM MEXAy ornepaTopamu Ans dparMeHTa
TEeKCTa NporpaMmmbl, PacrnosfioXXeHHOro B ANHAMUYECKOM Nopsiake cnefoBaHus:

Sl:x=x+2y
S2:y=2f+x
S3:z=z+2z
S4:y=z+X
40. Ans ymkna
doi=1,u

S1: a(i) = d(i)+5* S2: c(i) = a(i-1)*2 enddo onpegenuTe pacCTosiHUE 3aBUCMMOCTU, TUM
3aBMCUMOCTW U BO3MOXHOCTb pacnapannenuBaHuns.

41. Ons ymkna

doi=1,u

S1: a(i) = d(i)+5* S2: c(i) = a(i+1)*2 enddo onpegenuTe paccTosiHne 3aBUCMMOCTU, TUN
3aBMCUMOCTU U BO3MOXHOCTb pacnapannenuBaHus.

42. Ins ymkna

doi=1,u

S1: a(i) = d(i)+5* S2: c(i) = a(i)*2 enddo onpenenute paccTosiHMe 3aBUCUMOCTU, TUI
3aBMCUMOCTUN U BO3MOXHOCTb pacnapannenuBaHus.



43. C 4yem cBsA3aHbl OCHOBHble NPOGMEMbl OnpefeneHus BeKTopa PacCTOSHUA MNpu
aHarnuse BIIOXXEHHbIX LMKITOB Ha 3aBMCUMOCTb MO AaHHbIM?

44. Qna umkna do jl =1,ul doj2 =1,u2

S1:a(, ) =b(,j) *2

S2:c(,))=a(,j-1)+1

enddo enddo onpegenute BeKTOpP pPaCCTOAHUWA, BEKTOP HarnpaBneHun wn  Tun
3aBMCUMOCTH.

45. Ans umkna do j1 =1,ul doj2 = 1,u2

S1:a(, ) =b(,j) *2

S2:c(i,j)=a(,j+2)+1

enddo enddo onpegenute BEKTOpP pPaACCTOSAHUWA, BEKTOP HanpaBneHun wn  Tun
3aBUCUMOCTN.

46. Qna umkna dojl =1,ul doj2 =1,u2

S1:a(, ) =b(,j) *2

S2:c(,)=a(i-1,j+2)+1

enddo enddo onpegenute BeKTOpP pPaCCTOAHUWA, BEKTOP HarnpasfieHUA W TuUn
3aBMCUMOCTH.

47. Ansa umkna do j1 =1,ul doj2 =1,u2

S1:a(, ) =b(,j) *2

S2:c(i,j)=a(i+1,j+3)+1

enddo enddo onpegenute BEKTOpP pPaACCTOSAHUWA, BEKTOP HanpaBneHun wu  Tun
3aBUCUMOCTW.

48. Ansa umkna do j1 = 1,ul doj2 =1,u2

S1:a(, ) =b(,j) *2

S2:c(i,j)=a(,j+2)+1

enddo enddo onpegenute BeKTOpP pPaACCTOAHUWA, BEKTOP HarnpaBneHun wn  Tunm
3aBMCUMOCTH.

49. Ansa umknado j1 =1,uldoj2 =1,u2

S1:a(, ) =b(,j)*2

S2:c(i,j)=a(,j)+1

enddo enddo onpegenute BEeKTOp pPAacCTOSHUMWA, BEKTOP HanpaBneHun wu  Tunm
3aBUCUMOCTN.

50. Ons yukna

dojl=1,ul

doj2=1,u2

S1:a(, ) =b(, ) *2

S2:c(i,)=a(l+2,j-3)+1

enddo enddo onpegenute BEeKTOpP pPaACCTOSAHUWA, BEKTOP HarnpaBneHun wn  Tun
3aBMCUMOCTH.

51. lNycTb BEKTOP HanpaBfeHnn Ansa ABYMEPHOro uukna nmeet Bug («=»,«=»). Kakune na
cnefylowmnx yTBEPXKAEHNA ABNAIOTCS BEPHLIMU: LMK MOXET ObITb pacnaparnneneH no
BHELLHEMY MHAEKCY 6e30 BCAKMX OrpaHWYeHUn, No BHELUHEMY WMHAEKCY MpU yCroBUU
Ay6nMpoBaHNSA BXOAHbLIX OAHHbIX, MO BHYTPEHHEMY MHOEKCY Npu ycnoBuu GapbepHOM
CMHXPOHM3aUMM Mexay WTepaumsMm BHELWHero uukna, no AByM wuHAekcam 6e3
OorpaHuyeHui, He MoXeT BbITb pacnapanneneH?

52. MycTb BEKTOP HanpaBneHnn Ans ABYMEPHOro LMKna nmeet Bua («<»,«=»). Kakune ns
cnenylowmnx yTBEPXKAEHNN ABNAOTCS BEPHLIMU: LMK MOXET ObITb pacnapanneneH no
BHELWHEMY MHAEKCY 6e30 BCAKMX OrpaHWyYeHun, No BHELUHEMY WMHAEKCY MpU yCroBUU
Ay6nMpoBaHNsA BXOAHbLIX OAHHbIX, MO BHYTPEHHEMY MHAOEKCY Mpu ycroBun GapbepHon
CMHXPOHM3aUMM Mexay WTepaumsMm BHELWHero uukna, no AByM wuHAekcam 6e3
orpaHnyeHui, He MoXeT BbITb pacnapanneneH?



53. lNycTb BEKTOp HanpaBneHnn ons AByMEpPHOro uukra nmeet Bug («<»,«<»). Kakue n3
crneayroLwmnx yTBEPXAEHU ABMSAIOTCA BEPHBIMU: LMK MOXET ObiTb pacnapanneneH no
BHELLHEMY MHAEKCY 6e30 BCAKUX OrpaHWYeHUn, No BHELUHEMY WMHAEKCY MpU yCNoBUK
Ay6rnMpoBaHNA BXOAHbIX OaHHbIX, MO BHYTPEHHEMY MHAOEKCY npu ycrosBun 6apbepHon
CMHXPOHM3aLUMM Mexay WTepaumsMm BHELWHEero uukna, no AByM wuHAekcam 6e3
OrpaHunyeHuni, He MOXeT BbITb pacnapanneneH?

54. NycTb BEKTOP HanpaBneHun 4ns ABYMEPHOro LMKna nmeeT Bua («=»,«<»). Kakue un3s
cneayroLwmnx yTBEPXAEHU ABSIOTCA BEPHBIMU: LMK MOXET ObiTb pacnapansneneH no
BHELLHEMY MHAeKCY 6e30 BCAKMX OrpaHWyYyeHun, No BHELUHEMY WMHAEKCY MpU YCrOBUK
Ay6rnMpoBaHNA BXOAHbIX OaHHbIX, MO BHYTPEHHEMY MHAOEKCY npu ycrosBumn 6apbepHon
CMHXPOHM3aUMM Mexay WTepaumsaMn BHELWHero uukna, no AByM uHAaekcam 6e3
OrpaHunyeHuni, He MOXeT BbITb pacnapanneneH?

55. lNMycTb BEKTOP HanpaBneHun 4nst ABYMEPHOro LuKna nmeet Bua («>»,«=»). Kakvne ns
cneayroLmnx yTBEPXAEHU ABSIOTCA BEPHBIMU: LMK MOXET ObiTb pacnapanneneH no
BHELLHEMY MHAEKCY 6e30 BCAKMX OrpaHWYeHun, No BHELUHEMY WMHAEKCY MpU YyCrOBUU
Ay6rnvpoBaHNA BXOAHbIX OaHHbIX, MO BHYTPEHHEMY MHAOEKCY npu ycrosBumn 6apbepHon
CMHXPOHM3aLUMM Mexay WTepaumsiMm BHELWHero uukna, no AByM uHAekcam 6e3
OrpaHnyeHunin, He MOXeT BbITb pacnapanneneH?

56. NMycTb BEKTOp HanpaBneHun 4nsi ABYMEPHOro LMKna nmeet Bua («=»,«>»). Kakune ns
cneayroLnx yTBEPXAEHU ABSIOTCA BEPHBIMU: LMK MOXET OblTb pacnapansneneH no
BHELLHEMY MHAeEKCY 6e30 BCAKMX OrpaHMYeHuin, No BHELUHEMY MHAEKCY MpU YyCrOBUK
Ay6rnMpoBaHNSA BXOAHbIX OaHHbIX, MO BHYTPEHHEMY WHAEKCY Npu ycrnosun GapbepHOK
CMHXPOHM3aLUMM Mexay WTepaumsiMm BHELWHero uukna, no AByM uHAekcam 6e3
OrpaHn4yeHunin, He MOXeT BbITb pacnapanneneH?

57. MNMycTb BEKTOP HanpaBneHun Ansi ABYMEPHOro LMKna nmeet Bua («>»,«>»). Kakune ns
cneayroLmnx yTBEPXAEHU ABSIOTCA BEPHBIMWU: LUK MOXET OblTb pacnapanneneH no
BHELLHEMY MHAEKCY 6e30 BCAKMX OrpaHWYeHuin, No BHELUHEMY WMHAEKCY MpU YCrOBUK
Ay6rnMpoBaHNA BXOAHbIX OAHHbIX, MO BHYTPEHHEMY MHAOEKCY npu ycrosBumn 6apbepHon
CMHXPOHM3aLUMM Mexay WTepaumsiMm BHELWHero uukna, no AByM uHAekcam 6e3
OrpaHnyeHunin, He MOXeT BbITb pacnapanneneH?

58. NycTb BEKTOP HanpaBneHun 4nsi ABYMEPHOro LuKna nmeet Bua («<»,«>»). Kakune ns
crneayroLmnx yTBEPXKAEHUI SABSIOTCA BEPHBIMU: LMK MOXET ObiTb pacnapansneneH no
BHELLHEMY MHAEKCY 6e30 BCAKUX OrpaHW4YeHun, No BHELUHEMY WMHAEKCY NpWU YCnoBuu
Ay6rnMpoBaHNA BXOAHbIX OAHHbIX, MO BHYTPEHHEMY MHAOEKCY npu ycrosBun 6apbepHon
CMHXPOHM3aLUMM Mexay WTepaumsiMm BHELWHero uukna, no AByM uHAekcam 6e3
OrpaHnyeHunin, He MOXeT BbITb pacnapanneneH?

59. lNycTb BEKTOP HanpaBneHun 4N ABYMEPHOro LuKna nmeeT Bua («>»,«<»). Kakue un3s
crneayrLmnx yTBEPXKAEHU ABSIOTCA BEPHBIMU: LMK MOXET OblTb pacnapanneneH no
BHELLHEMY MHAEKCY 6e30 BCAKMX OrpaHWYeHuin, No BHELUHEMY WMHAEKCY MpU yCrOBUK
Ay6rnMpoBaHNA BXOAHbIX OAHHbIX, MO BHYTPEHHEMY MHAOEKCY npu ycrosBun 6apbepHon
CMHXPOHM3aUMM Mexay WTepaumsMn BHELWHero uukna, no AByM uHAekcam 6e3
OrpaHnyeHunin, He MOXeT BbITb pacnapanneneH?

60. MNMycTb OnNs HEKOTOPOro MHOrOMEPHOro LMKIa BEKTOP HanpaBfeHunh MMeeT BuA
(«=»,«<»,...,«>»). YTO MOXHO CcKa3aTb NPO TWMN 3aBUCMMOCTUN, OBHapyXnBaemon mexay
onepaTtopamu Mnocrne packpbiTUA UMKNa: 3TO — WUCTMHHAs 3aBUCUMOCTb, 3TO —
aHTU3aBUCUMOCTb, HUYErO CKa3aTb HeNb3a?

61. MNMycTb ONs HEKOTOPOro MHOrOMEPHOro LMKIa BEKTOP HanpaBfeHuh MMeeT BuA
(«>»,«<»,...,«>»). YTO MOXHO CcKa3aTb NPO TWM 3aBUCMMOCTUN, OBHapyXnBaemon mexay
onepaTtopamMu Mnocne packpbiTUA UMKNa: 3TO — WUCTMHHAs 3aBUCUMOCTb, 3TO —
aHTU3aBUCUMOCTb, HUYErO CKa3aTb HeNb3a?

62. MNMycTb ONs HEKOTOPOro MHOrOMEPHOro LMKNa BEKTOP HanpaBfeHun MMeeT BuA
(«<»,«=»,...,«>»). YTO MOXHO CcKa3aTb NPO TWMN 3aBUCMMOCTUN, OBHapyXnBaemon mexay



onepaTopamMu MOCfe PackpbiTUA UMKNA: 3TO — WCTUHHAA 3aBUCMMOCTb, 3TO —
aHTN3aBUCUMOCTb, HUYErO cKa3aTb HeMNb3A?

63. OkBMBaneHTHoe npeobpasoBaHWe Mporpammbl — 3TO: npeobpasoBaHue
AVHaAMMYECKOro nopsaka CcrnefoBaHUs OMnepaTopoB, COXpaHswollee pesynbTaT npu
nobblXx BXOAHbIX [AaHHbIX; npeobpa3oBaHMe, CcoxpaHswwee rpad anroputma;
npeobpa3oBaHMe, COXpaHsilolee 3aBUCMMOCTM MO AaHHbIM MeXZy onepatopamu,
HWYEero 13 BblenepevncrieHHoro.

64. NoyeMy 3HaHME O BO3MOXXHOCTM SKBMBASNIEHTHOIO M3MEHEHUS MopsiaKa BNOXEHHOCTU
BO BITOXEHHbIX LMKIax 4ns pacnapannenmBaHms nporpamm aBnseTcs BakHbiM?

65. lMepeuncnute OONOMHUTENbHbIE YCNOBUSA B TeOpemMe O AO0CTaTOYHOCTM NPUEMOB
pasgeneHns uMkna, BblpaBHMBAHMS LMKNa U JONYCTMMOW NepecTaHOBKM ONepaTtopoB B
Tene uukna ans ycrtpaHeHns 3aBUCUMOCTEN, CBA3AHHbIX C LUKIIOM.

66. YUTO 03HaYaeT BblpaXXeHWe: B UUKIE HET PEKYPCUBHBIX 3aBUCMMOCTEN NO AAHHBbIM?
67. CnpaBegnueo nu yTBEPXKAEHME, €CNU Mexay onepaTopaMu LMKNa CyllecTByeT
WCTUHHAA 3aBUCUMMOCTb — UMK MO uUTepauusam pacnapannenitb HeBO3MOXHO?
O6ocHywnTe oTBET.

68. CnpaBeanuBo N yTBEPXAEHME, €CNIM MeXay onepaTtopaMy HEBMOXEHHOro LMKna
CyLLECTBYET MCTMHHAsI 3aBMCMMOCTb C PpaCCTOsTHUEM 3aBUCMMOCTM paBHbIM 1 — LMK NO
nTepaumam pacnapannenutb NpUHUMNManbHO HEBO3MOXHO? OBOCHYNTE OTBET.

69. Kakve npuembl pacnapannenmaaHms LMKIOB MpU Hann4mMm 3aBUCMMOCT ONepaTopoB
UMKNa no CKanspHbIM NEepeMEeHHbIM SIBMSAIOTCA 3KBMBANEHTHbIM npeobpasoBaHMeM
nporpamm: NnpuBaTU3aLms, «NMUKBUOALNS» UHOYKUMOHHbBIX NepeMeHHbIX, peayKumnsa?

70. CnpaBeanvBo N crneayollee yTBEpXAeHWe: pacnapannienuBaHve C NOMOLLbHO
npvemMa peayKkLummn Bcerga aBnseTcs HE3KBUBANEHTHbIM Npeobpa3oBaHnem NporpaMmebl?
O6ocHynTe cBoKn OTBET.

71. CnpaBegnvMBo nu criefylouiee yTBEPXKAEHUE: pacnapannenMBaHve C MOMOLLbH
npyemMa  «nvMKBMAAUMWY WHOYKUMOHHBIX ~ MEepPEeMEHHbIX  Bcerga  sBMsieTcs
HEeaKBMBaIEHTHbIM NpeobpasoBaHmMemM nporpaMmmbl? O60CHynTE CBOM OTBET.

72. MOXHO nNn yCTpaHWUTb B NocreaoBaTesibHON NporpaMMe UCTUHHbIE 3aBUCUMOCTM MO
[AaHHbIM ONS MONyYeHNs1 KOPPEKTHOM NapannenbHou Bepcun?

Mepe4yeHb TMNOBLIX (MPUMEPHbIX) BONPOCOB AN NPpoBeAeHUsA NPOMEXYTOYHOMN
aTTecTtauum obyyarwmxca Bo 10 cemecTpe:

1. Kakue cxembl pacnpegeneHnsa paboT Ha aTane HasHavyeHus Mexay BUMpTyanbHbIMU
ncnonHutTenaMmm Bam n3secTHbI?
2. Cuctema OLY He sBNSAETCSA XXECTKOM M peliaeTcsa sBHbIM MeTogoM PyHre-KyTThbl.
Byoet nu peanusoBaHHas ANA Takoro ypaBHEHWSA nocrefoBaTenbHas nporpamma
apheKkTnBHO pacnapannenmsartbca?
3. XKecTkaga cuctema 0ObIKHOBEHHbLIX AnddepeHumanbHbiX ypaBHeHUn pewlaetcsa W-
MEeTOLOM 3aMeHON TOYHOro obpalleHns maTpuubl NpubnmkeHHbIM No metoay Lynbua.
Kakas Bepcua metoga gonyckaet bonee adhekTUBHYIO NapanmnenbHyo peanu3aumo —
C HECKOINbKMMW UTepauusaMu AN BbIYMCIEHUA MaTpuubl UM C YY4ETOM HECKOJSIbKMX
nocnegoBaTeNibHbIX CTENEeHEen HEBA3KN?
4. bypeT nn oOoHOKpaTHO AWaroHarbHO HEABHbIN METOA, OCHOBaHHbIN Ha MeToae
Po3eHbpoka, 6onee adhdheKkTMBHBIM C TOUKU 3peHMs pacnapannenmBaHng no CpaBHEHMIO
CO BCEMW OCTaslbHbIMW MeTO4aMM TOrO e Kracca?
5. MeTtog napannenbHon cTpenbbbl Byaet 6onee adpEeKTUBHBIM MO CPaBHEHUIO C
MEeTOLOM CTpenbbbI:
A. Ecnv 4ncno ncnonHuTenemn npesbIlWaeT KonmyecTBo 06aBNeHHbIX CUCTEM JIMHENHbIX
anddepeHumanbHbIX ypaBHEHU B Bapyaumnax
6. B nwbom cnyyae, Tak Kak ObICTpee cxoadTrcsa wutepaumm no MNpUCTPEenovHbIM
napamMmeTpam



B. Ecnn ncxogHas kpaeas 3agada xopolwo obycrnosneHa, 1 B 3TOM criyyae bbicTpee
CXOOATCA UTepaumnm nNo NPUCTPENOYHbIM NapamMeTpam

6. EcTb nn cmbicn npu peanusaumm MeToda napannenbHOW cTpenbbbl MCNoNb3oBaThb
pacnapansnenuBaHme peLleHns CUCTEMbl JIMHENHbIX YPaBHEHUW B NpoLecce utepaummn
Nno NPUCTPENnoYHbIM NnapameTpam?

7. MNpwn peanusaumn napannensHON NPUCTPENKN peann3oBaHo ABe Bepcumn metozaa. Npu
nepBoM peanusaumm cHayana pelawTcs HeNWHEWHble YpaBHEHWS, [AaHHble
COXPaHSIOTCH, a 3aTeM peLlalTCca ypaBHEHMS B Bapuauusax, BO BTOPOW peanusauun Bce
9TV ypaBHEHUsA peluatoTca oagHoBpeMeHHo. Kakasa peanusauuma 6onee agpdpektuBHa ¢
TOYKW 3peHUs pacnapannenmsaHma?

8. PewatoTca ase 6nm3kune 3agayumn — ypaBHeHne guddysnmn n ypasHeHne anddysnm ¢
KOHBeKunen. Mcnonb3yeTca HedABHas cxema. MoXxHO nu B KaXgoMm M3 3TUX Crnyyaes
MCMonb30oBaTb anroputM peaykumMm Ons pelleHns CUCTEMbI NMHENHbIX YpaBHEHUN C
TpexamaroHanbHon maTtpuuen?

9. PewatoTca aBe 6nm3kune 3agayumn — ypaBHeHne auddysnmn n ypasHeHne anddysum c
KOHBeKUuMeNn. Mcnonb3ylTca CxemMbl, B  KOTOpbIX ANPAY3NOHHBIA  onepaTtop
annpoKCUMUPYETCS Ha BEPXHEM Crl0€ MO BPEMEHU, a8 KOHBEKTUBHbIE YNEeHbl — HAa HUXKHEM
cnoe no BpemMeHU. MOXHO N B KakgomM M3 3TUX CrydaeB WMCMNOMb30BaTb anroputM
peoykuMm Onsi peleHus CUCTeMbl JIMHEWMHbIX YpaBHEHUA C  TpexauaroHanbHoOW
MaTpuuen?



