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)

10 TUCHHILJIMHE: BBeneHue B pacnapauieIMBaHUE alTOPUTMOB U IIPOrpaMM

110 HANPABJICHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

Npo(puIb NOATOTOBKH: IIporpaMMHast HHKEHEPHUS
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa I/IH(I)OpMaTI/IKI/I M BEIYHCIUTEIIbHOM MaTeMaTUKH

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsbl: () yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: B.E. Kapnos, kana. ¢pu3.-MaT. HayK, JIOICHT

[Iporpamma obcyxaeHa Ha 3aceqannu kKadenpsl THPOPMATHKH U BRIYUCIUTeNpHONU Maremaruku 07.02.2024



AHHOTANMA

B HacTosimem Kypce CTyZEHTHI MO3HAKOMSTCA C HalMCaHUEM MapaJljIeNIbHBIX IMPOrpaMM, HAIlPaBICHHBIX Ha
pellieHre BBIYMCIUTENbHBIX 3a/1ad. bynyT paccMOTpeHbl OCHOBHBIE IOIXO[bl K OpraHU3alUM Mapajlle]bHbIX
BBIUMCIICHUI: TUHAMUYECKOE, IOTOKOBOE, CTaTUYEeCKOe MuIaHupoBaHue. OO0ydaromuecs: OCBOAT KJIACCHUECKHE
QITOPUTMBI, TaKWe Kak perieHue >xkecTkux cucreM OJY Oonblioil pasMepHOCTH, pelieHHE KpaeBbIX
JIMHENHBIX U HEJTMHENHBIX 3a71a4, KOHEYHO-PAa3HOCTHBIE METO/IBI.

1. leau u 3apauu

Meap AUCUMNIMHBI

JlaTb cTyJeHTaM HEOOXOIMMBIN 3armac (pyHIaMEeHTAIBHBIX MOHATHH, Mojesel, popMabHBIX METOIOB,
HaBBIKOB, 3HAaHHMH, NOCHJIbHOE TIOHMMAaHHE CYyILIECTBa JeNa Ui TOro, YTOObl OHM MOIJIH, HMCIIOJB3YS
c(OPMUpPOBAHHBII B Kypce 3HaHHS ¥ HAaBBIKM, IIOJyYUTh Oa30BbIe 3HAHUS JUII OCBOCHHS
CHICIMANBHOCTD, JUIS HW3Y4YEHHs CHELUHAIM3UPOBAHHBIX JIUCLUUIUIMH WM KOHKPETHOW o0nacTH
NpUMEHEHHUsT MH()OPMATHKH, a TarKkKe I Pa3BUTUS MH()OPMALMOHHOM KyNbTYyphl. Takke IeJbo
SBJISICTCS. ~ OCBOCHHE  CTYAGHTaMH  3HaHMH B 00OJacTH  NPUMEHEHHS  COBPEMEHHBIX
BBICOKOTIPOM3BOAMTEIILHBIX KOMIUIEKCOB PA3IMYHOM apXUTEKTYpPhl B HAyYHBIX HCCICIOBAHUAX U
MPHUKIIAAHBIX 00JACTSAX, B YACTHOCTH — B MaTeMaTHYECKOM MOJICIMPOBAHUHM M 00pabOTKe OONBITHX
MacCHBOB JaHHBIX.

33]13‘[]([ JAUCHUIIINHBI

- @opMHpOBaHHE OCHOBHBIX 3HaHM B 00JacTH TPUMEHEHHS BBICOKOIIPOU3BOIUTEIBHBIX
BBIYMCIIMTENIBHBIX KOMIUIEKCOB pA3IMYHOM apXWUTEKTyphl Ha OCHOBE KypCOB HH(OPMATHKH,
OTIEPALIMOHHBIX CHCTEM, SI3BIKOB MPOTrPaMMHPOBAHUS U KYpPCOB BBIYHCIIMTENIHOW MareMaTUKd s
obecrieueHUss TEXHOJOTMYECKMX OCHOB MAaTeMaTH4eCKOrO MOJEIHPOBAHMS B  COBPEMEHHBIX
WHHOBAllMOHHBIX cepax AesITeIbHOCTH;

- 0o0y4eHre CTyIEHTOB NMPUHIMIIAM cO3AaHus d()(HEKTUBHBIX MapajlIeNIbHBIX aJTOPUTMOB U IPOTPaMM,
aHaJM3a CYIIECTBYIOIIMX MPOTPaMM M AITOPUTMOB Ha IAapauIeIbHOCTH; 3HAKOMCTBO C OCHOBHBIMH
METOaMHl W NPUHUUIAMHA [ApajuleIbHOTO MPOTPAMMHUPOBAHMS, OCHOBHBIMH TEXHOJIOTHUSIMHU
HapasIeIbHOTO IPOTrPaMMHUPOBAHHUS;

- (OpMHUpPOBAaHUE TOAXOJOB K BBIOJHEHUIO HCCIEJOBAaHMH CTYJCHTAaMH B OOJIACTH MapajulesIbHBIX
BBIUMCIICHUH W MaTeMaTH4eCKOr0 MOJEIUPOBAHMS C HMCIIOIb30BAHUEM COBPEMEHHBIX TEXHOJOTHH, U
MPOTrPaMMHBIX CPEJICTB MapajjieIbHOTO IPOrpaMMHUPOBAHUS B paMKax BBITYCKHBIX pabOT Ha CTENEHb
Oakanaspa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[HﬁI

Kox 1 HanMeHOBaHHE KOMITETCHIIUH Wuaukatopsl 1OCTHKEHHSI KOMITIETCHIINT
OIIK-4 CriocoOeH oCyIIeCcTBIATE COOp U OIIK-4.1 Bmageer weromaMu Hay4HOTO IIOWCKa |
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH) WHTEIUIEKTYyallbHOTO aHaln3a WHGOpPMAIUK TPH PEIICHUH

TEXHOJIOTUYECKOM I/IH(I)OpMaL[I/II/I AJId PCIICHU 3aaa4y HpO(i)eCCHOHaJ'IBHOfI JACATCIIbHOCTH

(dyHIaMEHTANTBHBIX U MPUKIATHBIX 3314

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs 0 AUCHHUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

- Hcropuro 5BONIOIHMY BBIYHCIUTEIBHBIX CUCTEM H UCTOPUYECKYIO HEOOXOIMMOCTH MCIIOIB30BaHHS
napasuleNIbHbIX BEIYHCIICHHH;

- OCHOBBI APXHUTEKTYPBI TAPAJUICTBHBIX BEIYUCIUTEIBHBIX KOMIUICKCOB;

- OCHOBHBIC TEXHOJIOTHYECKHUE ATAIbl Pa3padOTKU MapaIeibHbIX IPOrPaMm;

- TIPUHIUIIBI ACHMIITOTHYECKOTO aHAJIN3a aJITOPUTMOB;

- METO/bI AEKOMITO3UIMH TTOCIICI0BATEIbHBIX AJITOPUTMOB;

CIOCOOBI DKBHBAJICHTHBIX M HEIKBHBAJICHTHBIX NPEOOpa30BaHHU IOCICAOBATEILHBIX MPOTpamMM,
MO3BOJIAIOIINX MCHOJIB30BATh UX Ha MAPaJUICIbHBIX BEIYUCIUTEIBHBIX KOMILIEKCAX;

- OCHOBHBIC WJICH TIPH PEATM3ALNU YUCICHHBIX aJTOPUTMOB, TIO3BOJISIFOIINX M30€XKaTh CiTydasi HU3KOU
3 PEKTUBHOCTH pacrapaieInBaHusI.




YMETb:
- OueHuBaTh aCUMIITOTHYECKYIO CJIOKHOCTh MCIIOJIb3yEMBIX aJITOPUTMOB M BBHIOMPATh ONTHUMAaJIbHBIC
QJITOPUTMBI JUIl COBPEMEHHBIX IIPOrPaMM;
- AQHAJIM3UPOBATh  IOCJICAOBATEIbHBIE MPOTPaMMBl Ui BBISIBICHHS BO3MOXHOCTH — HX
pacnapaijieIuBaHus;
- oueHuBarhb 3QPEeKTUBHOCTH PabOTHI pacmapayjieIeHHBIX TPOrpamm;
- BBIOMpaTh S(Q(EKTUBHBIC UYUCICHHBIE METONBl JUIl IOCTABICHHBIX 3aJad MaTeMaTH4eCKOTO
MOJZIETTUPOBAHUSI.

BJIaJICTh:
- Ilpuemamu pacnapajuieaMBaHus aJITOPUTMOB U IIPOTPaMM;
- CpeACTBaMH M TEXHOJOTHSIMH pa3pabOTKU MNPUIIOKEHUH, 00eCleunBalOmuX MPOBEICHHE
[apajuIeIbHOIO BBIYUCIUTEIBHOTO SKCIIEPUMEHTA.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHI

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
[TpoGiemMbl 3BOJIIOIMH BBIYUCIUTEIBHBIX
CUCTEM. ApXHUTEKTYpHBIN u
1 MIPOTPaMMHBIN napajIeNu3M. 6 3
[lapagurmMel  mocnenoBaTeNbHOIO U
[apajuleibHOIO IPOrpaMMHUPOBAHUS
) OneMEeHThl AaCUMITOTUYECKOIO aHaju3a 4 3
QJITOPUTMOB
3 JleKoMIIo3uIusl aaropuTMOB Ha YPOBHE 4 3
ornepauui
4 VYKkpynHeHne napajjiesbHbIX IpyCOB 6 2
5 [TapannenbHOCTH HUKIIOB 6 2
6 OcHOBHBIE IOAXOABl K OpraHU3alydu 4 )
pasMelLeHus 3a1a4 Ha [mporeccopax
Hroro yacos 30 15
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemectp: 3 (Ocennuii)

1. IlpoGraembl 5BONIOLMH  BBIYUCIUTENBHBIX CHCTEM. APXUTEKTYPHBIM ©  IPOTPaMMHBIH
napajuienusM. [lapagurmsl nociae10BaTeIbHOIO U MapajliebHOIO IPOrpaMMHUPOBaHUS

ApXHUTEKTYpHBIN U IPOrpaMMHBIH napamienusm. [IpoGiems! ncronb30BaHus MapauIeIbHBIX CUCTEM.
Henepenocumocts anroputmMoB. OMIMOKM OKpYIVIEHHS. 3aBUCHMOCTh OT apXHUTEKTYpHI, S3bIKa,
kommuisatopa, OC. Pacmmpennas kBanudukanus Onunna. [pumepsr SISD, SIMD, MISD, MIMD
MamuH. Mojenau napauiebHOrO MPOrpaMMHUPOBAHUS. DTalbl MapaIebHOTO PEHICHHs mpoliiem:
decomposition, assignment, orchestration, mapping. 3ajga4uu, pemaemple Ha KaX/I0M dTaIle.




2. DneMeHTHI aCHMITTOTUYECKOTO aHAIHN3a aJITOPUTMOB

DneMeHThl ACUMIITOTUYECKOTO aHaIu3a anropuTMoB. OCHOBHBIE NIPEAIIONOXKEHHs. BoraucnutenpHast
Monenb RAM. Tepmunonorus u o0o03HaueHUs. ACUMNTOTHYECKHME OTHomeHus. Hanmyummii
MOCJIeIOBaTeIbHBIN anroput™. [IpruMep acCHMITOTHYECKOTO aHaIN3a CIOKHOCTH MOCIE0BATEIHLHOTO
anropuT™Ma BBIOOpA DIIEMEHTa W3 MHOXECTBa. PexyppeHTHble cooTHOmIeHus. OCHOBHas Teopema
ACUMITOTHYECKOTO  aHanmu3a.  BerumcnurensHsle  mogenun  PRAM.  VYekopenwme — mpu
pacnapayuienuBanud. CTOMMOCTh TapajuielbHOro anroputMma. ONTUMaIBHOCTH aTOPUTMA IO
cTouMocTd. [IpuMep acHMOTOTHYECKOTO aHalln3a CIOKHOCTH MapayljielIbHOTO ajJropuTMa BhIOOpa
AJIeMEHTa U3 MHOXKeCcTBa. OTPaHUYEHHOCTh ACUMIITOTUYECKOTO aHAIIH3a.

3. JIeKOMITO3UIMS aTOPUTMOB Ha YPOBHE OIlepanuil

JIeKOMIIO3UIMsI AITOPUTMOB Ha ypoBHe omnepauuii. Ilonstue o rpagde amroputma. Crporo
napauienbable  GopMbl rpada, KaHOHWYecKas mapasuienbHas (opma. CooTHECEHHE CTPOro
napauieJbHbIX (OPM C BBIMOJHEHUEM aJTOPUTMA HA KOHKPETHBIX ApXUTEKTYpPHBIX PEIICHHSX.
SIpychl napauienbHoOi GopMbl, HX MIMPUHA U BhICOTA. KOHIENIMS HEOrpaHMYEHHOTO MapauIein3Ma.
OmnpeneneHre MaKCMMaIbHO BO3MOKHOTO YCKOPEHUS 110 SIPYCHO-TIapajuIeNIbHON opme anroputma.

4. YkpynHEHHE apaJlJIeNbHbBIX IpyCOB

VYKpynHEeHHEe NapajulebHbIX SpyCcoB. JeKOMIO3UIUSA aNrOPUTMOB M ITPOTrPaMM Ha YPOBHE ACHCTBHIM
U oIneparopoB. YcioBusi bepHcraliHa U ux HapyuieHue. VICTUHHAas WM IOTOKOBAas 3aBUCUMOCTb,
AHTH3aBHCHMOCTb, 3aBUCUMOCTH TI0 BBIXOOHBIM JaHHBIM. Ipadsr 3aBucumocteir. CBs3b
3aBHCHUMOCTEHN OIIEPaTOPOB C BO3MOKHOCTHIO OJJHOBPEMEHHOTO BBIIIOJIHEHUSI.

5. IapannensHOCTh HUKIIOB

[MTapannensHOCTD IMKIIOB. IIpoCThIe MKIIBI: pacCTOSHUE 3aBUCHMMOCTH; 3aBHCUMOCTH, CBSI3aHHBIE U
HECBS3aHHBIE C LUKIOM. BiiokeHHble nukibl. Bektopa 3aBucumoctn M HampaieHuid. Hx
UCIIONIb30BaHUE JJIS  ONpENesIeHHs BO3MOXKHOCTH —pacmapajuieauBaHus IUKIOB. CrocoOsl
ycTpaHenus 3aBucumocteil: loop distribution, code replication, loop alignment, mpuBarmzanus
MEePEeMEHHBIX, HHIYKLUS U peayKius. Jlekomno3unus Ha ypoBHE OJI0KOB OIEpaTopoB, -OJI0KH.

6. OcHOBHBIE MOJIXOABI K OpPraHU3alliy pa3MELIeHuUs 3a/1a4 Ha Ipolieccopax

Assignment. OCHOBHBIE TIOAXOABI K OpraHM3aldd pa3MElIeHWs 3aJa4 Ha Mpoleccopax.
JluHamudeckoe, MOTOKOBOE, CTaTHUECKOe TuIaHupoBaHue, work pool, pipeline, competition, divide &
conquer. MIx HemoctaTku W AOCTOMHCTBA. [IpoOieMbl OalaHCHPOBKH 3arpy3kKH IPOIECCOpPOB.
I'oMoreHHbIE U TETEPOTEHHBIC BEIYUCITUTEILHBIE CHCTEMEI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heo0xonnMoe obopynoBaHue ISt JICKIHNA: ayJUTOPHSI, KOMITbIOTED (HOYTOYK) U MYJIETHMEINIHOE
o0opynoBaHue (MPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. UncieHHbIE METO/IBI, AITOPUTMBI M IpOrpaMMbl. BBenenue B pacnapauienuBanue [ Tekct] : yueo.
noco6wue st By3oB / B. E. Kaprios, A. U. JlobanoB .— M. : ®usmarkuwura, 2014 .— 192 c.

JomnonHurensHas aureparypa



1. BeruncnurenpHas MaTeMaTHka U CTpyKTypa aaroput™MoB [Tekct] : 10 gexiuit o ToM, modeMy TPYIHO
pelaTh 3a1a4d Ha BEIYUCIUTENIBHBIX CUCTEMAaX MMapaJljIeIbHOW apXUTEKTYPBI M YTO HA/I0 3HATh
JOIOJIHUTEIBHO, YTOOBI YCIIELIHO IIPEO0/I0JIeBaTh 3TH TPYAHOCTH : yueOHUK a7 By30B / B. B. BoeBoann
; Mock. roc. yH-T uMm. M. B. JlomoHocoBa .— 2-¢ u3z., crepeotun. — M. : U3a-Bo Mock. yu-Ta, 2010
— 168 c.

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexnusx ucnonb3yrorcs MyabTUMEIUHHBIE TEXHOIOTHH, BKIIIOYAs I€MOHCTPAILIUIO MPE3EHTALIUN.

B mporecce camMmocTosTeNnsHON pabOThl 00YYaIOIIUXCSl BO3MOXKHO UCTIONB30BaHUE JTHOOBIE CPEIIbI
POrpaMMHPOBAHHS.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHt, u3yydarolmuii JUCLMIUIMHY «BBeneHue B pacnapajulienMBaHUE ajrOPUTMOB U Iporpamm",
JIOJDKEH C OJHOM CTOPOHBI, OBJIAAETh OOIIMM MOHSTHUHHBIM anlaparoM, a ¢ APYrod CTOPOHBI, JOJKEH
Hay4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHOMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIbHO HeoOXoauMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW W Hay4yHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJS CaMOCTOSTEIbHOIO H3yuYeHUs,
JOKa3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHHI, CBOICTB;

— MOATOTOBKY K TU(PEpEHINPOBAHHOMY 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICNIBHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

M0 HANPABJIEHUIO: WHupopmaTrka ¥ BEIYACIUTEIbHAS TEXHUKA

npouiIb MOATOTOBKH: [IporpammHast HUHXCHEPHS
nepezioBas HHXKCHEepHasH IIKOJIa PATHONTOKAIUY, PATUOHABUTAIIMN U TPOrPAMMHOMN
WH)KEHEPUN
kadenpa nHQOPMATUKH U BBIYUCITUTEIHLHON MaTeMaTHKU

Kypc: 2

KBaTuuKanus: Oakanasp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepenuupoBannslii 3a4eT

Pa3zpatGoTunk: B.E. Kapnos, kana. ¢pus.-mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-4 CriocobeH ocymiecTBIsITh cOOp U OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
00pabOoTKy HayYHO-TEXHUYECKOHN U (HJIIH) WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalWuW MpH PEIICHUN

TEXHOJIOTUYECKON MH(POPMAIMK AJIs pelieHnsT  |3a1ad MpoQecCuoHaNbHON e TeIbHOCTH
($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

2. Iloka3are i OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrare u3ydeHus IuCHMIUIMHBI «BBemeHue B pacmapauieTMBaHUE aNTrOPHUTMOB W IPOTPaAMM»
00yJaromuiics JOKeH:

3HATb:

- Hcropuro 5BONIONHMY BBIYHCIUTEIBFHBIX CUCTEM H UCTOPUYECKYIO HEOOXOIMMOCTH MCIIOIB30BaHHS

napasuieNIbHbIX BEIYHCIICHHH;

OCHOBBI apXUTEKTYPbI MapaJUIeIbHBIX BHIYACIUTEIBHBIX KOMIUIEKCOB;

OCHOBHBIE TEXHOJIOTHUECKHE JTallbl pa3paO0TKH MapauIesIbHBIX IPOrPaMM;

MIPUHIIMITBI ACUMITOTUYECKOTO aHAJIN3a aJTOPUTMOB;

METO/IbI ICKOMITIO3UIIMH MTOCIIEA0BATEIbHBIX AJITOPUTMOB;

CIOCOOBI DKBHBAJICHTHBIX M HEIKBHBAJICHTHBIX NPEOOpa30BaHHU IOCICAOBATEIBLHBIX MPOTPaMM,

MO3BOJIAIOIINX MCHOJIB30BATh UX Ha MAPaJUICIbHBIX BEIYUCIUTEIBHBIX KOMILICKCAX;
- OCHOBHBIC WJICH TIPH PEATH3ALNU YUCICHHBIX aJTOPUTMOB, TIO3BOJISIFOIINX M30€XKaTh CiTydasi HU3KOU
3 GEKTUBHOCTH pacrapaiieInBaHMsI.

yMeThb:

- OueHuBaTh aCUMIITOTHYECKYIO CJIOKHOCTh MCIIOJIb3yEMBIX aJITOPUTMOB U BBHIOMPATh ONTHUMAaJIbHBIC
QJITOPUTMBI JUIl COBPEMEHHBIX IIPOrPaMM;
- AQHAJIM3UPOBATh  IOCJICAOBATEIbHBIE MPOTPaMMBl Ui BBISIBICHHS BO3MOXHOCTH — HX
pacnapaiieuBaHus;
- oueHuBarhb 3QPEeKTUBHOCTH PabOThI pacmapajieIeHHBIX TPOrpamMm;
- BBIOMpaTh 3(Q(EKTUBHBIE UYNCICHHBIE METONIBl JUIl IOCTABICHHBIX 3aJad MaTeMaTH4eCKOro
MOJZIETTUPOBAHUSI.

BJa/IeTh:
- Ilpuemamu pacnapajuieauBaHus AITOPUTMOB U IIPOTPaMM;
- CpeACTBaMH M TEXHOJOTHSIMH pa3palOTKU MNPUIIOKEHUH, 00eCleunBalOmUX MPOBEICHHE
[apaJuIeIbHOIO BEIYUCIUTEIBHOTO SKCIIEPUMEHTA.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

TunoBble KOHTPOJIBHBIE 3aJIaHUS I TEKYIIETO KOHTPOJIS

- Kakwe 13 TEXHOJIOrMYECKMX JTAlOB MPUCYHIM TOJBKO MapagurMe MapauieIbHOro
MPOTrPaMMHPOBAHUS: TIOCTPOEHNE MaTeMaTHUECKO MOEINH, IeKOMIIO3HIINS, apaH)KUPOBKA, HAMUCAHNE
pOrpamMmal?

- UeM [IEKOMITO3HIMS 10 JAHHLIM OTINYAETCSA OT JCKOMITO3UIIUHN 10 BBIYMCICHUSIM?

- B duem 3akirouaroTcsi JOCTOMHCTBA U HEAOCTATKH CTAaTHYCCKOTO M JUHAMHYECKOrO CII0COOOB
Ha3HA4YCHMS 33/1a4 BUPTYAJIbHBIM UCIIOIHUTENSIM?

- Ilycte mMeeTcs ABa MOCIEAOBATENbHBIX alTOPUTMAa PEIICHHs OIHOM M ToH ke 3amaun — 1 u 2.
Aunroput™ 1 BISIETCS. ONTHUMAaNbHBIM [0 MOBEACHUIO, AIITOPUTM 2 HE SIBISECTCS ONTUMAIbHBIM. UTO
MOXKHO CKa3aTh O pEaJbHbIX BpPEMEHaX pelIeHHs MpH 3aJaHHOM MapaMerpe Mmacimrtaba N: Bpems
pabotel amroputma | Bcerga OymeT MEHBIIE BpPeMEHH pa0OThl alropuTMa 2, BpEeMEHa OymyT
OJIMHAKOBBIMU, HUYEI0 CKa3aTh HEJIb3s?

- Hcnionb3yst OCHOBHYIO TEOpEMY aCHMIITOTUYECKOTO aHAIH3a, OLEHUTE aCUMIITOTUYECKOE MOBEICHHE
aITOpUTMa COPTHPOBKHU CIHUSIHUEM. SIBIISIETCS T 3TOT alTOPUTM ONTHMAJIEHBIM?

- Kakue cxempl pasperieHuss KOHQIIMKTa TPH Pa3pelIeHHOW OJHOBPEMEHHOHN 3amluCH pa3iNdHBIMHU
WCTIOJTHUTENSIMH B OJIHY STUEHKY MaMSATH B MOJIENH BHIYHCIUTENBHOM ciucTeMbl PRAM BbI 3HaeTe?




- IIpu BBIUKCICHUH TEOPETHUYECKOTO 3HAYCHUS YCKOPEHUS ISl MMapaUIeIbHBIX aJITOPUTMOB PEIICHUS
HEKOTOPOH 3a/1aun Ha 4-X UCTIOJHUTENSAX ObLIM MOJYYEHBI cieayromue 3aadenus: 2, 3.9, 5. Kakue u3
3HAYCHU SBIAIOTCS KOppeKTHBIME? [Touemy?

- Ilpu BBIYMCIIEHWH peEanbHOTO 3HAYEHMS] YCKOPEHHUS ISl MapajuleNbHBIX ajIrOPUTMOB pPEIIECHUs
HEKOTOPOH 3a7a4¥ Ha 4-X HUCIIONIHUTENSIX OBUIH IOIYYEHHI clieayromue 3HadeHus: 2, 3.9, 5. Kakue u3
3HAYEHUH SBIAIOTCS KOppeKTHbIMH? [Touemy?

- Uto o3Ha4aeT BHICKA3bIBAHUE, «HEKOTOPHIN MapaylIeNbHBIN alrOpUTM SIBISETCS ONTHUMAIBHBIM IO
CTOUMOCTH»?

- [lepeuncnure OCHOBHBIEC CBOWCTBA rpada anropurMa, peain30BaHHOTO IPOrPAMMON.

- CKOJIbKO CTPOTHX MapajuIeIbHBIX (POPM MOXKET CYIIECCTBOBAThH y Tpada aaropurMa: 1, orpaHnYCHHOES
KOJIHMYECTBO, HO OombIIe 1; 06CKOHEYHO MHOTO?

- Jlokaxxute eIMHCTBEHHOCTh KAHOHMYECKOW CTPOTOd MapaienbHoi (opMbl Tpada anropuTma.
- Jns rpada anropurMma, conepxaimiero 500 BepuIvH, BbICOTa HEKOTOPOW CTPOToW MapajuieNbHOM
¢opmbl paBHa 25. UTO MOXHO CKa3aTb 0 MAKCUMaJIbHOM YCKOPEHHH, KOTOPOE MOXKET OBITh MOIY4EHO
MIpH peanu3alil ajJropuTMa Ha NapajuiebHOM BBIYHCIUTENbHON cucteMe B moaenu PRAM — oHo
Oyzner Bcerna menbiue 20, ctporo paBHo 20, MoxeT ObITh OoJbine 207?
- Jns1 mporpammHoOro Tekcra, peanuzoBanHoro Ha @oprpane 77
b(1)=a(l) *2
doi=2,5

b(i) =b(@i-1) +a(i) * 2
enddo
nocTpoiite rpad alropurMa, KAHOHUUECKYIO CTPOTYI0 apaljieibHyI0 (OpMY U OLEHUTE MAaKCUMaJIbHO
BO3MOXHOE YCKOPEHHE IIpU pealu3aliy alrOpUTMa Ha apajlesIbHOM BBIYMCIUTENBHOM CUCTEME.

4. lepeyenb TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. MaxkcuMasabHas TTHKOBasl MPOU3BOJUTEIHLHOCTh HanOoJIee MOIIHBIX COBPEMEHHBIX MapaslleNbHbBIX
BBIYHCIIUTENBHBIX CUCTeM u3MepsieTcs: B emuHuiiax EFLOPs, B mecatkax PFLOPs, B emunumax
PFLOPs, B cotasix TFLOPs?

2. Ilpon3BonuTeNnbHOCTh KOMIIBIOTEpPA, JOCTUTHYTAas IIPU BBIIOJIHEHUM HEKOTOPOHW IpOrpamMbl,
BoIpaxkeHa B TFLOPs. DTo 3HaueHne roBOpUT 0: CpeIHEM KOJIMUYECTBE ONEpaluii Hall BEIECTBEHHBIMU
JAHHBIMH, TPEACTaBICHHBIMU B (hopme ¢ (UKCHPOBAHHOM 3amsiTOM, BBHINOJHEHHBIX 33 CEKyHIy B
npouecce 00pabOTKH JaHHOM MpOrpamMMbl; OOIEM YWCiIe KOMaH[, BBIIOJIHEHHBIX 3a BpeMsl paOoThI
IPOrPaMMBbl; CpPeIHEH CKOPOCTH BBITIOJIHEHNS JAHHBIM KOMITBIOTEPOM apU(pMETHUECKUX ONepaluii Hax
BEIICCTBEHHBIMU YHCJIAMH, MPEACTABICHHBIMU B (OpME C IUIABAIOIIEH 3aIsITOM; cpenHeill CKopocTh
BBIIIOJTHEHUS JTaHHBIM KOMIIBIOTEPOM apu(METHYECKHUX OIepaluil HajJ BEIIECTBCHHBIMU YHCIIAMH,
MpPEACTaBICHHBIMU B (OpPME C IUIABAIOLICH 3amiToi, JOCTUTHYTOM IpW BBHINOJHEHUHM JaHHOMN
[IPOrpaMMbl; BBICOKOH peaslbHOM ITPOM3BOUTENLHOCTHU JaHHOTO KOMIIbIOTEpA.

3. YMmHOXCHHE ABYX KBAaJPATHBIX INIOTHBIX BCHICCTBCHHBLIX MATPUIl KOMIIBIOTCP BBIINIOJIHHWII 3a 5cekc

npousBogutenbHOCcThI0O 50 GFLOPs. Kakoro pa3smepa ObUTH MaTpPHIIBL: 500*500, 1000*1000,
2000*2000, 5000*5000, 7000*7000, BepHOTO OTBETA HET?
4.  Ckonpko KpH3HCOB software HAcUMTBIBAaeTCS 3a BCIO HCTOPUIO Pa3BUTHS DJICKTPOHHBIX

BBIYMCIIMTEIBHBIX cucTeM: 4, 3, 2, 1, Hu ogHOro?

5. B kakoM kommbioTepe (QYHKIIMOHAIBHBIC YCTPOWMCTBA COYETATH OJHOBPEMCHHO TNPHHIIUIIBI
KOHBelepHO u mapaiensHol oOpaborku: IBM 704, IBM STRETCH, CDC 6600, CDC 7600,
ILLIAC IV, ATLAS, BepHoro orsera Het?

6. OtMmeTbTe NMPaBUIIbHBIC YTBEPKICHHUS HA TEMY MAIIMHHOTO MPEICTAaBICHHUS YHCET B COBPEMEHHBIX
3BM: Bce cymiecTBoBaBIue 10 cux mop IBM ucnonb3yroT B kauecTBe 0a30BOM TBOMYHYIO CUCTEMY
CUHCIIEHUS; MAIMHHOE J3IICHUJIOH B OCHOBHOM OIIPEAENSAETCA JJIWHOM MAaHTUCCHI B IPENCTaBICHUH
BELIECTBEHHBIX YHUCEJ; MAaHTUCCA YMCa B JBOUYHOM IIPEICTABJICHUM - Ta K€, YTO U MAaHTUCCA €r0
JEeCSITUYHOrO Jiorapu(pma; MalIMHHBIE HOJNb M SICHJIOH HE MOTYT OBITh MOJYYEHBl C IOMOIIBIO
¢dopTpaH-IporpaMMbl, UX CIEIyeT HAaWTH B JOKYMEHTAIlMM K KOMIIBIOTEpPY; MAIIMHHOE CIIOXKEHHE
KOMMYTaTUBHO; MAalIMHHOE CJIO)KEHHWE AacCOLMAaTHUBHO, MAalIMHHOE YMHOXXEHHE KOMMYTATHUBHO;
MAaIlIMHHOE YMHOKEHHE aCCOLUaTUBHO?

7. Kro u3 mepeducieHHBIX HWXKE ioneld BHEC HaWOONBIHMK BKJIAJ B Pa3BUTHE NapauIebHOM
BoruncnuTenbHON TexHuku: JhxoH I'peit; Ceiimyp Kpoii; CtuBen Kpeiin; Kpuctuan Poit; ®pencuc

Hpeik?



8. [leiicTBUTENbHbIE YNCIIa B MAIIMHHOM IIPEACTaBICHUU: BCEIa XPAHITCS TOUHO; BCEIla XPaHSITCS C
HEHYJIEBOM OIIMOKON OKPYTJIEHUS; XPaHWINCh Ha BCEX CYLIECTBOBABIIMX BBIYMCIMTEIBHBIX CHCTEMaX
B JIBOMYHOM INPEJICTABICHNUH; UMEIOT OTHOCHTEJIBHYIO OIIMOKY OKpyIJIeHHs He 0Oojee MAalIMHHOTO
HYJISI; UMEIOT aOCONIOTHYIO OIIMOKY OKpyIIeHHs He 0ojiee MAaIMHHOTO SIICHIIOH; MHOT/A XPaHSTCS
TOYHO?

9. Kongeiteproe DY neneHus COCTOWUT W3 IATH CTyINeHeH, cpabarpiBaromux 3a 2, 5, 3, 1 u 1 takr
COOTBETCTBEHHO. UeMy paBHO HAaMMEHbINIEE YUCIO TAKTOB, 3a KOTOpOe MOKHO oOpabotars 40 map
apryMeHTOB Ha JaHHOM yctpoiicTtse: 1, 5, 12, 40, 207, 212, 480, BepHoro orsera HeT?

10. B koHBeliepHOM YCTpOWCTBE €CTh 7 cTymeHeH, cpabaThIBAIONIMX 3a OJHY CAWHHUILY BpPEMEHH
KaX7as. 3a CKOJIbKO EIMHHI] BpEMEHHU 3TO yCTPOMCTBO oOpaboraer 7 map aprymenTos: 1, 3, 7, 8, 13,
14, BepHOTO OTBETA HET?

11. Ectb nBa xonBeliepHbix @V: cioxkenue (4 cTyneHw) ¥ yMHOXeHHE (6 CTyneHeid), Bce CTYINCHH
cpabaTrhIBalOT 32 OJMH TAKT. 33 CKOJIBKO TAKTOB OyIET BBINOJHEHA BeKTOpHas omepauus Ai=Bi+Ci*s,
i=1,2,...,60, ¢ UCmoNb30BaHNEM JaHHBIX YCTPOWCTB B pexuMe c 3arneruienuem OV: 60, 69, 70, 128,
130, 240, 600?

12. Ectb nBa xoHBeiepHbix DVY: cioxenue (4 cTyneHH) U yMHOKeHHE (6 CTyIeHei), Bce CTyINEHH
CpabaThIBalOT 32 OJIMH TAaKT. 32 CKOJILKO TaKTOB OYJET BBITIONHEHA BeKTOpHas omepanus Ai=Bi+Ci*s,
i=1,2,...,60, ¢ ucnonp30BaHUEM JTaHHBIX YCTPOHCTB Oe3 3aneruienus OY: 60, 69, 70, 128, 130, 240,
6007

13. Apxurektypa KoMIbloTepoB. OTMEThTE NpaBWIIbHBIC yTBepkIeHUs: B SMP-kommbroTepax Bce
npoueccopsl  paBHompaBHbl; apxuTekTypbl NUMA u ccNUMA m03BONSIOT COXpPaHUTh E€IHMHOE
aJpecHoe MPOCTPAHCTBO Ui NAapajlIeNbHOM MPOrpaMMbl; KIMI-NAMSTHh SBHJIACh TNPUYMHON
BO3HUKHOBEHUsI apxuTekTypsl NUMA; nouck KoMaH, KOTOPblE MOXHO BBIIOJHATH [1apajljIesIbHO, B
CYNEpPCKAJSIPHBIX IPOLECccopax IMPOUCXOAMT BO BpeMs pPabOThl MPOTpPaMMBl, Mapajjiesiu3M B
Kkiaccudeckux VLIW-koMIibroTepax BbIIEISETCS KOMITAISTOPOM.

14. OTMeThTe MpaBUIIbHBIC YTBEPKICHUS NPO KOMIBIOTEPHI: Kiaccupukauusa DIuHHA COXEPKHUT 3
TUMA KOMIIBIOTEpPOB; Kiaccudukanys OrauHHA COAEPKUT 4 THMA KOMIIBIOTEPOB; KiIacCH(pUKAIHA
@OnurHHA COAEPKUT 6 THIIOB KOMIIBIOTEPOB; OMHUM U3 IPU3HAKOB BEKTOPHO-KOHBEHEPHOTO KOMITBIOTEPA
SIBJIICTCSI MHOTOIIPOLIECCOPHOCTb; OJHUM U3 IIPU3HAKOB BEKTOPHO-KOHBEHEPHOIO KOMIIbIOTEpA
SBIISICTCSl HaJMuue XOTA Obl OAHOTO KOHBEWepa; OJHMM W3 MPU3HAKOB BEKTOPHO-KOHBEHEPHOTO
KOMIIBIOTEPA SIBJISIETCSl HAJIMYME BEKTOPHBIX PETUCTPOB; KOHLEMIMS HEOTPaHWYEHHOIO Napajulenu3Ma
MIPH Pa3BUTHH KOMIIBIOTEPHON TEXHUKH B OTJAIEHHOM OyIyIleM MOXKET CTaTh PEAIbHOCTBIO.

15. Kakme 13 TEXHOJOIMYECKMX 3TaloOB IPUCYIIM TOJBKO MapajurMe IMapajlebHOro
MPOrpaMMHPOBAHUS: IOCTPOCHUE MAaTEMAaTHUECKOW MOJIENTH, NIEKOMIIO3ULIUS, apaH)KUPOBKA, HAITUCAHHE
MIPOrpaMMBbl?

16. UeM nexoMIo3u1ys 110 JaHHBIM OTJIMYAETCs OT IEKOMIIO3ULIMY 110 BIYMCICHUSIM?

17. B 4eMm 3aKkiro4aroTCsi JTOCTOMHCTBA M HEAOCTATKH CTaTH4YE€CKOrO M JMHAMHYECKOTO CIIO0COOOB
Ha3HAuYEHUs 3a/1a4 BUPTYAIbHBIM UCIIOTHUTEISIM?

18. KakoBbl OCHOBHBIE II€TIM 3Tala Ha3HAUCHMA: COKpAIEHHE 3arpy3Ku HCIOJIHUTENEH, OaJaHCHpOBKa
3arpy3Kd HMCIOJHUTENICH, COKpalleHHe OOMEHOB NaHHBIMH MEKAY HCIIOJIHUTENSIMH, PaBHOMEPHBIN
00OMEH JTaHHBIMU MEX/y UCTIOJIHUTENISMH, COKpAIlleHNEe HAaKJIaJHbIX PACX0l0B Ha Ha3Ha4YeHUe?

19. BepHo nm creAyoimiee YTBEpXKACHHWE: MOJAETh ITIepeJadyd COOOIICHWH B MapaJlieIbBHOM
MPOrpaMMUPOBAHUH NIPUMEHUMA TOJIBKO HA CHCTEMax C pacrpeseleHHoN namsaTeio? O00ocHylTe CBOi
OTBET.

20. ITpuBenuTe mpHUMep MNPOTPaMMHOIO KOJa C BHYTPEHHHM MapajuIeIM3MOM, KOTOpHIM, ¢ Bameit
TOYKH 3PEHUS, HEIb3s PaclapauIeIuTh aBTOMAaTUIECKH (€CIIM TaKUe CYIIECTBYIOT).

21. B 4yeMm 3axir0o4aroTcs JOCTOMHCTBA M HENOCTAaTKH PA3IMUYHBIX IOAMOJENIEH IIPOrpaMMHUPOBaHUS B
MOJI€eNIH 0011el maMaTu?

22. Ha xaxkoM 3Tame B MapajuieNIbHOM HporpaMMme 3aladdl Ha3HAdaloTCsd pealbHBbIM (U3HUECKUM
WCHOJHUTENSM: Ha 3Tane JEeKOMIIO3MLIMHU, Ha 3Talle Ha3HAYCeHWs, Ha dTale apaHKUPOBKH, Ha 3Tare
oToOpaxeHus?

23. CoBpemMeHHas mapajgurMa napajuieIbHOTO MporpaMMHUpPOBaHUs BKIItodaet: 5, 6, 7, 8, 9, 10 sTanos.
24. Ilepeuncnute TpU OCHOBHBIX IPUHIIUIIA ACUMIITOTUYECKOIO aHaJIn3a aJIFOPUTMOB.

25. Ilycts T1(n) u T2(n) — BpeMeHa paboTHI MOCIIENOBATEIbHBIX aJIrOPUTMOB 1 M 2 COOTBETCTBEHHO.
Eciu T1(n) = O(T2(n)), To anroput™m 1: myunie anropurMa2, He XyKe allfOpUTMa 2, XyKe alroputMal,
HE XYK€ aIrOpuT™Ma 2, HUYEero HeJIb3sl CKa3aTh.

26. ChopmynupyiiTe HOHSTHE ONTUMAIBHOCTH MTOCIIEAOBATEIBHOTO aJTOPUTMA.



27. Kakue U3 HUKENEPEUHUCICHHBIX (POPMYIMPOBOK OTHOCATCS K MOJICIH BBIYHCIMTEIBHON CHCTEMBI
RAM: Bpems goctyna K maMsTH OAWHAKOBO JJI BCEX SYEEK, HE3aBUCHUMO OT TOTO PacCMaTpHUBaETCA
orepanusi YTEHUS WIM OIepalus 3alucH; BpeMs BBINOJIHEHHMS BCEX OIepaluil Ha Ipoleccope
CUMTACTCS OJTMHAKOBBIM; BPEMSI BHITIOJTHEHHSI OCHOBHBIX OIepaIuii Ha rporeccope ectb [1(1)?

28. IlycTh ABa mocienoBaTeNbHbIX aJrOpPUTMa PEIIeHUs] OIHOM 3a7ayil SBJSIOTCS ONTHUMAIbHBIMH 110
MoBeICHUI0. UTO MOXKHO CKa3aTh O pealbHBIX BpeMEeHaX PEIICHUs MIPH 3a[aHHOM IMapaMeTpe MaciTadba
N: BpemeHa OyyT OIMHAKOBBIMU, HUYETO CKa3aTh HENb3s?

29. Ilycts nMeeTcs J1Ba MOCIENOBATENbHBIX aJTOPUTMA pPEIISHHs] OJHOW M TOW ke 3amaud — 1 u 2.
Anroputm 1 SBISETCS ONTUMANBHBIM I10 TTOBEIACHUIO, aJTOPUTM 2 HE SBISETCS ONTUMalIbHBIM. UTO
MOYKHO CKa3aTh O pealbHBIX BpEeMEHaX pelIeHus] MpH 3aJaHHOM Mapamerpe macmTaba N: Bpems
pabotel amroputma | Bcerga OymeT MEHBIIE BpPeMEHH pa0OThl alropuTMa 2, BpEeMEHa OymyT
OJIMHAKOBBIMU, HUYEIO CKa3aTh HEJIb3s?

30. Hcnonp3yd OCHOBHYIO TEOpPEMY AaCHMITOTHUYECKOTO aHajn3a, OILIEHUTE aCHMITOTHYECKOe
MTOBE/ICHHUE aJITOPUTMA COPTHPOBKH CIAUSHUEM. SIBISIETCS JTX 3TOT allTOPUTM ONTHMAJIEHBIM?

31. Kakue cxemsl paspenieHns KOH(DIUKTA MPU pa3pelIeHHON OIMHOBPEMEHHOW 3alVCH Pa3IMYHBIMH
WCTIOJTHUTENSIMH B OJIHY STUEHKY MaMSTH B MOJIENH BHIYHCIUTENBHON cucTeMbl PRAM BbI 3HaeTe?

32. Ilpu BEIYHACIECHUH TEOPETHUYECKOTO 3HAYCHUS YCKOPEHUS JJIS MapaIICIBHBIX aJlTOPUTMOB PEIICHUS
HEKOTOPOH 3a/1aun Ha 4-X UCTIOJHUTENSAX ObLIM MOJYYCHBI cieayromue 3aadenus: 2, 3.9, 5. Kakue u3
3HAYCHU SBIAIOTCS KOppeKTHBIME? [Touemy?

33. Ilpu BBIYMCIIEHWU DPEAJbHOTO 3HAUEHHUS YCKOPEHHs IJs MapajuleNbHbIX ajJrOpPUTMOB pEILEHUs
HEKOTOPOH 3a7a4u Ha 4-X HMCIIONIHUTENSIX OBUIH IOIYYEHHI clieayromue 3HadeHus: 2, 3.9, 5. Kakue u3
3HAYEHUH SBIAIOTCS KOppeKTHbIMH? [Touemy?

34. Yto o3Ha4aeT BHICKA3BIBAHUE, «HEKOTOPBI MapajuIeIbHBIA aJTOPUTM SBIISETCS ONTHUMAIBHBIM 110
CTOUMOCTH»?

35. IlepeuncnuTe OCHOBHBIE CBOWCTBA rpada anropurMa, peajn30BaHHOTO TPOrPaMMOH.

36. CkoJbKO CTPOTHX TMapaielbHBIX (OPM MOXKET CYIIecTBOBaTh y rpada anropurMa: |1,
OTPaHUYEHHOE KOJTMYECTBO, HO Oosblie 1; 6ecCKOHEYHO MHOTO?

37. Jlokaxxute eIMHCTBEHHOCTh KAHOHMYECKOW CTPOTO MapaiienbHoi (opMbl Tpada anropuTMa.

38. Jlnsa rpada amroputma, comeprxkaimiero 500 BepHIvH, BbICOTa HEKOTOPOH CTPOToW MapaslieNbHOM
¢opmbl paBHa 25. UTO MOXHO CKa3aTb 0 MAKCUMaJIbHOM YCKOPEHHH, KOTOPOE MOXKET OBITh MOIY4EHO
MIpU peanu3alii ajJropuTMa Ha NapajuieIbHOM BBIYHCIUTENBHON cucteMe B moaenu PRAM — oHo
Oyzner Bcerna menbiue 20, ctporo paBao 20, MoxeT ObITh OoJbine 207?

39. Jlns mporpaMMHOTO TEKCTa, peaqn3oBaHHOro Ha @optpane 77
b(1)=a(l) *2
doi=2,5
b(i) =b(i-1) +a(i) * 2
enddo

nocTpoiite rpad alropurMa, KAHOHUUECKYIO CTPOTYI0 apaljieibHyI0 (OpMY U OLEHUTE MAaKCUMaJIbHO
BO3MOXKHOE YCKOPEHUE IIPH peai3allii aJlfOpUTMa Ha IapajlyielIbHOM BBIUMCIIUTEIIBHON CUCTEME.

40. OObsicHuTe mOHATHA interleaving, HeNETEPMUHHPOBAHHBIM W JIETEPMUHHPOBAHHBLIA HAOOD
AKTUBHOCTEM.

41. IlpuBenute npumMep Habopa aKTUBHOCTEMH, JJIs1 KOTOPOTO HAPYIICHBI Bce ycnoBus bepHcraiina, HO
KOTOpBI, TEM HE MEHEE, sABISEeTCS JeTEPMUHUPOBAaHHbBIM.

42. Eciu B mporpamMme BCTpEdaroTCs JABa Olleparopa, NPUBEICHHBIX B JAMHAMUYECKOM IIOps/IKe
CIIEIOBaHMs,

a=b+tc;
d =etf;

TO MOYKHO JIM UX UCTIOJHATH MapaiebHo? O00CHYHTE CBOE YTBEPIKACHHUE.
43. TlepeuncnuTe BUABI 3aBUCHUMOCTEH Mexay orneparopamu (OJ0KaMu ONEpaTopoB), KOTOpbic Bam
H3BECTHBI.
44. Kakue U3 BUJOB 3aBUCUMOCTCH MO JAHHBIM MOTYT SIBISATHCS MPUHIMITHATBHBIM MPEMSTCTBUAM K
pacmapayieTMBaHUI0:  WCTUHHAs ~ 3aBUCHUMOCTh,  3aBUCUMOCTh 1O  BBIXOJHBIM  JaHHBIM,
AHTH3aBHCHMOCTE?
45. Tloctpoiite Tpad 3aBUCHUMOCTCH MO JaHHBIM MEXIY OIeparopaMu s (parMeHTa TEKCTa
MPOrpaMMBbl, PACIIOJIOKEHHOTO B TAHAMUYECCKOM IOPSIJIKE CIICIOBAHUS:
SI: x=e+2z
S2: y=2f+x
S3: z=z+y



S4: y=z+x
46. Tloctpoiite rpad 3aBUCHMOCTEH IO JaHHBIM MEXJy oleparopaMu Ui (parMeHTa TeKcTa
MIPOTPAMMBI, PACIOIIOKEHHOTO B JUHAMUYECKOM MOPSAKE CIEAOBAHUS:

S1: x=x+2y

S2: y=2f+x

S3: z=z+z

S4: y=z+x

47. Jlns nukna
doi=1,u

Sl: a(i) =d@)+5*

S2: c(i) =a(i-1)*2
enddo

OTIPEICITNTE PACCTOSTHUE 3aBUCUMOCTH, THII 3aBUCUMOCTH ¥ BOBMOXKHOCTh pacriapajuieIuBaHus.
48. Jlns mukna

doi=1,u
S1: a(i) = d(i)+5*
S2: c(i) = a(i+1)*2
enddo

OTIPEICITNTE PACCTOSTHUE 3aBUCHMOCTH, THII 3aBUCUMOCTH ¥ BOBMOXKHOCTh pacriapajuieINBaHus.
49. Jlns nukna

doi=1,u
S1: a(i) = d(i)+5*
S2: c(i) = a(i)*2
enddo

OnpeaAcInTe paCcCTOAHNC 3aBUCUMOCTH, THUII 3aBUCUMOCTHU U BO3MOKHOCTL pacCliapaljiCJIMBaAHUA.

50. C 4em cBsi3aHBI OCHOBHBIE ITPOOJIEMEBI OIIPEICTICHUS BEKTOPA PACCTOSTHHMA MTPU aHAIIN3€E BIOKEHHBIX
LIUKJIOB HAa 3aBUCHUMOCTD IO JaHHLIM?

51. Jlnsg nukia

do j1 = 1l,ul
do j2 = 1,u2
S1: a(i, j) = b(i, j) * 2
S2: c(i, j) = ai, j-1) + 1
enddo
enddo

OTIpEJICIIUTE BEKTOP PACCTOSIHUH, BEKTOP HAINIPABICHUI U TUIT 3aBUCUMOCTH.
52. Jlnsg nukia
do j1 = 1lul
do j2 = 1,u2
S1: a(i, j) = b(@i, j) * 2
S2: c(i, j) = ai, j+2) + 1
enddo
enddo
OTIPEJICIIUTE BEKTOP PACCTOSHUH, BEKTOP HAIMIPABICHUI U TUIT 3aBUCUMOCTH.
53. Jlnsg nukia
do j1 = 1lul
do j2 = 1,u2
S1: a(i, j) = b(@i, j) * 2
S2: c(i, j) = a(i-1, j+2) + 1
enddo
enddo
OTIPEJICIIUTE BEKTOP PACCTOSHUH, BEKTOP HAINIPABICHUI U TUIT 32aBUCUMOCTH.
54. Jlnsg nukia
do j1 = 1lul
do j2 = 1,u2



S1: a(i, j) = b(@i, j) * 2
S2: c(i, j) =a(i+1,j+3) + 1
enddo
enddo
OTIpEJICIIUTE BEKTOP PACCTOSHU, BEKTOP HAINIPABICHUI U TUIT 3aBUCUMOCTH.
55. Jlns nukiia
do j1 = 1lul
do j2 = 1,u2
S1: a(i, j) = b(@i, j) * 2
S2: c(i, j) = ai, j+2) + 1
enddo
enddo
OTIpEJICIIUTE BEKTOP PACCTOSHU, BEKTOP HAIMIPABICHHUI U TUIT 3aBUCUMOCTH.
56. Jlnsg nukia
do j1 = 1lul
do j2 = 1,u2
S1: a(i, j) = b(@i, j) * 2
S2: c(i, j) = a(i, j) + 1
enddo
enddo
OTIpEJICIIUTE BEKTOP PACCTOSHUH, BEKTOP HANIPABICHUI U TUIT 32aBUCUMOCTH.
57. JIns uukiia
do j1 = 1lul
do j2 = 1,u2
S1: a(i, j) = b(@i, j) * 2
S2: c(i, j) =a(i+2,j-3) + 1
enddo
enddo
OTIpEJICIIUTE BEKTOP PACCTOSHUH, BEKTOP HANIPABICHUI U TUIT 3aBUCUMOCTH.

58. IlycTs BekTOp HampaBiIeHHM JUIsI JBYMEPHOTO ITUKJIA UMEeT BUJ («=»,«=»). Kakue u3 cnemyromnmx
YTBEPXKICHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacmapajuiesieH 0 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHH, 10 BHEUIHEMY HHIEKCY NPH YCIOBHM IyONMpPOBAaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY NIpPU YCIOBHUH OaphepHOW CHHXPOHHM3ALHMU MEXAY WTEpalUsIMH BHEIIHETO
IIUKJIA, [T0 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKeT OBbITh pacnapaieneH?

59. IlycTs BeKkTOp HampaBiIeHHM sl JBYMEPHOTO ITUKJIA UMEeT BUJ («<»,«=»). Kakue u3 cnemyronmx
YTBEPKICHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacnapajuiesieH 0 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHH, 10 BHEUIHEMY HHIEKCY NPH YCIOBHM IyONMpPOBAaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY IpPU YCIOBHUH OapbepHOW CHHXPOHHM3ALHMU MEXAY WTEpalUsIMH BHEIIHETO
IIUKJIA, 10 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKET OBbITh pacnapaiiencH?

60. IlycTs BexkTOp HampaBiIeHHM sl JBYMEPHOTO ITUKJIA UMEeT BUJ («<»,«<»). Kakue n3 cnemyrommx
YTBEPKICHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacnapajuiesieH 0 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHH, 10 BHEUIHEMY HHIEKCY NPH YCIOBHM IyONMpPOBAaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY IpU YCIOBHUH OaphepHOW CHHXPOHHM3ALMU MEXAY WTEPalUsIMH BHEIIHETO
IIUKJIA, 10 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKeT OBbITh pacnapaiencH?

61. IlycTe BexkTOp HampaBiIeHHI JUIsI JBYMEPHOTO ITUKJIA UMEeT BUJ («=»,«<»). Kakue n3 cnemyronmx
YTBEPKACHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacnapajuiesieH 10 BHEIIHEMY HHIEKCY 0e30
BCSIKMX OTPAHUYEHHH, 10 BHEUIHEMY HHIEKCY NPH YCIOBHM IyONMpPOBaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY IpPU YCIOBHUH OaphepHOW CHHXPOHHM3ALHMU MEXAY WTepalUsIMH BHEIIHETO
IIUKJIA, 10 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKeT OBbITh pacnapaieneH?

62. IlycTs BeKkTOp HampaBiIeHHM JUIsI JBYMEPHOTO ITUKJIA UMEeT BUJ («>»,«=»). Kakue u3 cnemyronmx
YTBEPXKICHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacnapajuiesieH 10 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHH, 10 BHEUIHEMY HHIEKCY NPH YCIOBHM IyONMpPOBAaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY NpU YCIOBHUH OaphepHOW CHHXPOHHM3ALHMU MEXAY WTEpalUsIMH BHEIIHETO
IIUKJIA, [T0 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKeT OBbITh pacnapaieneH?



63. IlycTs BekTOp HampaBiIeHHM JUIsI JBYMEPHOTO ITUKJIA UMEET BUJ («=»,«>»). Kakue u3 cnemyronmx
YTBEPKICHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacnapajuiesieH 10 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHH, 10 BHEUIHEMY HHIEKCY NPH YCIOBHM IyONMpPOBAaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY NIpPU YCIOBHUH OaphepHOW CHHXPOHM3ALHMU MEXAY WTEpalUsIMH BHEIIHETO
IIUKJIA, 10 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKeT OBbITh pacnapaieneH?

64. IlycTs BeKkTOp HampaBiIeHHM JUIsI JBYMEPHOTO ITUKJIA UMEET BUJ («>»,«>»). Kakue u3 cnemyrommx
YTBEPKICHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacnapajuiesieH 10 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHI, 10 BHEUIHEMY HHIEKCY NPH YCIOBHM TyONMpPOBAaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY IpU YCIOBHUH OapbepHOW CHHXPOHHM3ALHMU MEXAY WTEpalUsIMH BHEIIHETO
IIUKJIA, [T0 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKET OBbITh pacnapaiieneH?

65. IlycTs BeKkTOp HampaBiIeHHM JUIsI JBYMEPHOTO ITUKJIA UMEET BUJ («<»,«>»). Kakue u3 cnemyronmx
YTBEPXKICHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacnapajuiesieH 10 BHEIIHEMY HHIEKCY 0e30
BCSIKMX OTPaHUYEHHH, 10 BHEUIHEMY HHIEKCY NPH YCIOBHM IyONMpPOBaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY NpU YCIOBHUH OaphepHOW CHHXPOHHM3ALHMU MEXAY WTEpalUsIMH BHEIIHETO
IIUKJIA, [T0 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKET OBbITh pacnapaiiencH?

66. IlycTp BekTOp HampaBiIeHHM sl JBYMEPHOTO ITUKJIA UMEET BUJ («>»,«<»). Kakue n3 cnemyrommx
YTBEPXKICHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacnapajuiesieH 0 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHH, 10 BHEUIHEMY HHICKCY NPH YCIOBHM IyONMpPOBaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY IpU YCIOBHUH OapbepHOW CHHXPOHHM3ALHMU MEXAY WTEpalUsIMH BHEIIHETO
IIUKJIA, [T0 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKET OBbITh pacnapaieneH?

67. IlycTp 111 HEKOTOPOrO MHOTOMEPHOT'O LMKJIA BEKTOP HANPABICHUH UMEET BUI («=0,4<,. .. «>»).
YTo MOXKHO CKa3aThb IPO THI 3aBUCUMOCTH, 0OHAPYKMBAEMOIl MEXKy OIllepaTopaMHM MOCIIe PACKPHITHS
LUKJIA: 3TO — MCTUHHAS 3aBUCUMOCTb, 3TO — aHTH3aBUCHUMOCTh, HUYETO CKa3aTh HeJlb3s1?

68. IlycTh U1 HEKOTOPOrO MHOTOMEPHOTO IMKJIA BEKTOP HANpPaBICHUH MMEET BUI («>9,«<,... «>»).
UTo MOXHO CKa3aTh PO TUI 3aBUCUMOCTH, OOHAPYKUBAEMON MEXKIy OIepaTopaMH IMOCe PaCKPBITHS
LUKJIA: 3TO — UCTUHHAsI 3aBUCUMOCTb, 3TO — aHTU3aBUCUMOCTb, HUYEr0 CKa3aTb HeJlb3s?

69. IlycTp 111 HEKOTOPOrO MHOTOMEPHOT'O LMKJIA BEKTOP HANPABICHUH UMEET BUI (<), «=),. .. «>»).
YTo MOXKHO CKa3aTh IPO THI 3aBUCUMOCTH, 0OHAPYKMBAEMOIl MEXy OIllepaTopaMHM MOCIe PACKPHITHS
LUKJIA: 3TO — MCTUHHAS 3aBUCUMOCTb, 3TO — aHTHU3aBUCHMOCTh, HUYETO CKa3aTh HeJlb3s?

70. DkBHBaJIeHTHOE NpeoOpa3oBaHUE MPOrPaMMbl — 3TO: MPEOOpa3oOBaHUE TUHAMHYECKOTO HOPSIKa
CIICIOBAHUsI OIIEPATOPOB, COXPAHSIIONIEE PE3yIbTaT MPH JIIOOBIX BXOAHBIX JAaHHBIX; MpeoOpa3oBaHMUE,
coxpansromee rpad anropuTMma; npeodpazoBaHHUE, COXPAHSIONICEe 3aBUCHMOCTH 1O JAaHHBIM MEXIY
olepaTropaMy, HUYEro U3 BbIILIEIEPEUHCIEHHOTO.

71. Ilouemy 3HaHHME O BO3MOXKHOCTU SKBHMBAJEHTHOIO M3MEHEHHUS IIOpsAKA BIIOKEHHOCTH BO
BJIOKEHHBIX LIMKJIAX JJIS1 pacnapasuieIuBaHus IPOTPaMM SIBISETCS BAXKHBIM?

72. IlepeunciuTe JONOIHUTEIbHBIE YCIOBUS B TEOPEME O JOCTATOUHOCTU IIPUEMOB pa3/ieIeHUs LIUKIIA,
BBIPAaBHUBAHMs LMKJIA W JOMYCTUMOW IEPECTaHOBKM OIEPAaTOPOB B TeJie IMKIA Uil YCTPAaHEHHS
3aBUCHUMOCTEHN, CBSI3aHHBIX C LIUKIIOM.

73. Yto 03HauaeT BRIpAXKEHHE: B LIUKJIE HET PEKYPCUBHBIX 3aBUCUMOCTEH 1O JaHHBIM?

74. ChopaBeanuBo JM YTBEPXKIEHHUE, €CIM MEXAYy OIeparopaMHM LUKJIAa CYyILECTBYET HCTHUHHAs
3aBHCHMOCTb — IIMKJI TI0 UTEPALMsIM paclapaieuTh HEBO3MOKHO? OOOCHYHTE OTBET.

75. CrpaBeuIMBO JM YTBEPXKIEHHE, €CIM MEXIy OIlepaTopaMH HEBJIOXKEHHOIO IMKJIA CYILECTBYET
WUCTUHHAS 3aBUCHMOCTb C pACCTOSIHUEM 3aBHUCHMOCTH PaBHBIM | — LUK 10 UTepanusM
pacnapanieauTs IPUHIUIHAIBHO HeBO3MOXKHO? OOOCHY#TE OTBET.

76. Kakue npuembl pacnapajuie/IiBaHUsI LUKIOB NPU HAJTUYMU 3aBUCHMOCTH OIEpPaTOpOB LUKJA MO
CKaJIIPHBIM II€PEMEHHBIM SBJISIOTCS SKBHUBAJICHTHBIM INPeoOpa3oBaHHMEM IPOrpaMM: IpUBATH3ALNS,
«JTUKBUJALNS» UHAYKIMOHHBIX IEPEMEHHBIX, PEAYKLINs?

77. ChnpaBeIJIBO JIH CIEAYIOLIEE YTBEPXKIACHHUE: pacnapalieIMBaHue ¢ TIOMOLIbIO IPHEMa PEeAYKLUU
BCET/Ia SIBISIETCS] HEOKBUBAJICHTHBIM IpeoOpa3oBanueM mporpamMmbl? O60CHYHTE CBOI OTBET.

78. ChopaBeauBO JM CcIlenylolllee YTBEPXKICHHE: paclapajuleMBaHUE C TOMOLIbI0 IpuemMa
«JIMKBHJAINNY MHIYKLIHUOHHBIX TEPEMEHHBIX BCEIAa SBISETCS HEIKBUBAJICHTHBIM NPeoOpa3oBaHUEM
nporpammbl? OOOCHYHTE CBOM OTBET.

79. MOXHO JH YCTPaHUTh B TOCJIEIOBATEILHON NPOTrPaMMe UCTUHHBIE 3aBUCUMOCTH 10 JAHHBIM JIJIS
MOJTy4eHUS KOPPEKTHON MapalyieIbHON Bepcun?

80. Kakue cxembl pacnpenesneHus padoT Ha ITare Ha3HAUCHHUS MEKIY BUPTYaJIbHBIMH HCTIOIHUTEISIMU
Bam uzBecTHBI?

81. Cucrema OJ/]Y He sBnsieTcs KECTKOW W pemiaerca sBHBIM MetonoMm Pynre-Kyrtel. bymer mm
peanu3oBaHHas UL  TAakOro  ypaBHEHHUS  MOcJenoBarenbHas  mporpamma  3¢ddexkruBHO
pacnapasnienuBaTbes?



82. XKecrkas cucrema OOBIKHOBEHHBIX Ju(depeHIManbHbIX YpaBHEHUH pemaeTcsi W-METOJIOM C
3aMEHOI TOYHOTO OOpamieHus: MaTpuilbl npuoImkeHHbM 110 metoxy lllynbia. Kakast Bepcust merona
Joryckaer Oosiee 3QQEKTHBHYIO TapaUICIbHYI0 pealn3aiuio — ¢ HECKOJbKUMH HTEPAlUsIMU IS
BBIYHCIICHUS] MATPUIIBI WIIH C YUETOM HECKOJIBKHUX TTOCIIEI0BATEILHBIX CTEIICHEH HEBSI3KN?

buner 1

1.Pemarorcss aBe Onuskue 3agauu — ypaBHeHHe Au(Qy3uu u ypaBHeHHe TUPPy3uHn ¢ KOHBEKLHUEH.
Hcnionb3ytoTcst cXeMbl, B KOTOPBIX AU((Y3MOHHBIN ONepaTop anmnpoKCHMHUPYETCsl Ha BEPXHEM CII0€ 110
BPEMEHH, a KOHBEKTMBHBIC YJICHBI — HAa HIDKHEM CJIO€ MO0 BpeMEHH. MOXHO JIM B KaKAOM W3 ITHX
CJly4aeB HCIOJIb30BaTh QJTOPUTM PENYKLMU Ui pELIeHUs CHCTEMBbl JHMHEHHBIX YpaBHEHUH C
TpeXAMaroHAIbHOW MaTpuLen?

2.Pemarorcs nBe Onuskue 3amadu — ypaBHeHHe AUQQy3un U ypaBHeHUE TUPQPY3UH C KOHBEKIUECH.
Ucnonb3yercst HesiBHAas cxema. MOXHO JIM B KaKAOM M3 3THX CIIy4aeB MHCIIOJIb30BATh AITOPUTM
PeAYKLIMH [Tl pEIISHHUS] CUCTEMBI IMHEHHBIX YPaBHEHUH C TpeXIaroHalIbHON MaTpuiei?

buner 2

1.Ilpn peanuzaruu mnapajuieqbHON TPHUCTPENKH pEealn30BaHO IBE BepcuH MeToaa. llpm mepBoit
peanu3anuy CHayajga pelaroTcs HEJMHEHHBbIE YpaBHEHUS, JAHHBIE COXPAHSIOTCS, a 3aTEM PEIaroTCs
ypaBHEHUS B BapualysaX, BO BTOPOH peanu3aliy Bce 3T YPaBHEHUS pellatoTcs ofHOBpeMeHHO. Kakast
peanuzanus 6onee 3hHeKTUBHA C TOUKH 3pEHUS pacrapaisieuBaHus?

2.Ecte s cMBICT OpU  peayiM3allMd  METOAa  IapajulebHOW  CTpenbObl  HCIONIB30BaTh
pacnapajuleIMBaHUE PEIICHUS CUCTEMBl JIMHEHHBIX YpaBHEHHH B IIpollecce WTepanuil 1o
[IPUCTPESIOYHBIM ITapaMerpam?

buner 3

1.B kakoMm ciydae Meroj mapaiienbHOW CTpenbObl Oyfer Oosnee IPQEKTHBHBIM IO CPaBHEHUIO C
METOJIOM CTPENIbOBI?

2. ByneT 1M omHOKpaTHO AMAroHallbHO HESBHBIM METOJ, OCHOBaHHBIM Ha Merojie PozeHOpoka, Oomnee
3(QPEKTUBHBIM C TOUKU 3pEHHS paclapajuIeIMBaHUs 110 CPAaBHEHUIO CO BCEMHU OCTAJbHBIMU METOIAMH
TOTO K€ Kiacca?

Kpurepun onennBanus
Onenka ormuuao 10 OGamnoB - BBICTaBJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.
Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka ommyHO § OamioB - BBICTAaBIIIETCS CTYICHTY, IIOKa3aBILIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0aioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMmMeer IPUMEHTh I0Jlyu€HHbIE 3HaHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U IO CYILECTBY MU3JIaraeT €ro, yMeeT IIPUMEHSATh IOJIY4YEHHbIE 3HaHMs Ha IIPAKTHKE, HO JIOIYCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILICHUS JIOTUUECKOW MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILICHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaia, ciiabo
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MporpaMMbl JUCIHMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

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

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

Bo Bpewmst npoBenenust nudepeHInanbHOrO 3a4eTa  00y4aromrecss MOTYT MOJb30BaTHCS IPOTPaMMOi
JUCLHUIUIMHEL, a TAK)KE CIIPAaBOYHOM JIUTEPATYPOM, BBIYMCIUTEIIBHOW TEXHUKOM, KOHCIIEKTaMU JIEKLIUIA.
JuddepeHnnanbHbli 3a4€T HTPOBOIATCS MyTeM OpPraHM3alliK CIEUAIbLHOTO OIpoca, IPOBOIMMOIO B
ycTHOM (popme.



