degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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IIpopekTop mo y4eOHoii padoTe u
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PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: BBenenue B pacnapasuieiuBaHNe aJrOPUTMOB U IIPOTPaMM
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa
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nabopatopHsbie 3aHaTus: 60 yac.
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Bcero gacos: 180, Bcero 3au. en.: 4

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4
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[Iporpamma obcyxaeHa Ha 3aceqannu kKadenpsl THPOPMATHKH U BRIYUCIUTeNsHONU Maremaruku 06.02.2020



AHHOTANMA

B paMKax OAaHHOTO KypcCa CTYACHTBI ITO3HAKOMATCA C NOAXOAaMH, HMCHOJIB3YIOIMMUCA OJId IMOCTPOCHUA
napauICJIbHbIX BBIYHUCIWUTCIBHBIX aJITOPUTMOB, HU3YYaT 3JICMCHTBI ACHMIITOTHUYCCKOIO aHallu3a, IoJIydar

0azoBble 3HaHUs 0 TexHonorusx OpenMP u MPI.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

OcBoeHuE CTyOEHTaMU 3HaHUI B OOJIACTH NPUMEHEHHUS COBPEMEHHBIX BBICOKONPOU3BOAUTEIBHBIX
KOMILJICKCOB PA3IMYHON apXWUTEKTyphl B HAYYHBIX HCCIEJOBAaHMAX M NPHUKIAAHBIX O0OJIACTAX, B
YaCTHOCTH — B MaTeMaTHYECKOM MOAEITUPOBAHUU M 00paboTKe OONBIINX MAaCCUBOB IaHHBIX.

33]13‘[1/[ JAUCHUIIINHBI

. DopMHUpPOBaHUE OCHOBHBIX 3HAaHUH B 007aCTH MPUMEHEHHUsS BBICOKOIPON3BOIUTEILHBIX
BBIYMCIIMTENIBHBIX ~KOMIUIEKCOB pA3IMYHOM apXWUTEKTyphl Ha OCHOBE KypcOB HH(OPMATHKH,
OTIEPALIMOHHBIX CHCTEM, SI3BIKOB MPOTrPaMMHUPOBAHUS U KYpPCOB BBIYHCIMTENILHOW MaTreMaTUK{ st
oOecrieueHUss TEXHOJOTMYECKHMX OCHOB MAaTeMaTH4eCKOrO MOJCIHPOBAaHMS B  COBPEMEHHBIX
WHHOBALlMOHHBIX cepax AesITeIbHOCTH;

* 0oO0y4eHHue CTyACHTOB IIPUHLMIAM CO31aHus 3PPEKTUBHBIX MapaIeIbHBIX aJITOPUTMOB U IPOTPaMM,
aHaJlu3a CYLIECTBYIOIIMX [POrpaMM U aJrOPUTMOB Ha IapajuleIbHOCTb; 3HAKOMCTBO C OCHOBHBIMU
METOaMHl W NPUHUUIAMHA [ApajuleIbHOTO MPOTPAMMHUPOBAHMS, OCHOBHBIMH TEXHOJIOTHUSIMHU
[apajuleIbHOIO IPOrPaMMHUPOBAHUS;

* (opmMupoBaHHE MOIXOAOB K BBHIOIHEHHIO MCCIECJOBAaHUN CTYICHTAaMH B OONACTH MapauleNbHBIX
BBIYMCIICHUN M MaTeMaTHYeCKOro MOJEIMPOBAHUS C HCIIOJIB30BAHHEM COBPEMEHHBIX TEXHOJIOTHH, U
MPOTrPaMMHBIX CPEJICTB MapajjieIbHOTO IPOrpaMMHUPOBAHUS B paMKax BBITYCKHBIX pabOT Ha CTENEHb

Oakanaspa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iIHyYHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1 Criocoben npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CriocobeH ucronb30BaTh COBPEMEHHbBIE

I/IH(i)OpMaI_II/IOHHLIG TCXHOJIOTHH U

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

HPOTrpaMMHbIE CPEACTBA IIPU PELICHNUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMaTHYECKUE METOABl M TMPUKIAIHOE [POrPAMMHOE
TpeOOoBaHus MHYOPMALIMOHHOW OE30MIaCHOCTH  [obecrieyeHre Il pelIeHMs — Hay4HbIX — 3a4ad B
npodeccuoHaIbHON 0bnacTu
OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)

MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH




TEXHOJIOTUYECKON MH(POPMAIMHK AT peLIeHUs
($yHIaMEHTAIBHBIX U MPUKIATHBIX 33024

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI
n (wiM) TexHoJOrHuYeckod wuHpopManmud B OOJACTH
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
($yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYECKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
WU3MEPUTENBHO-aHATUTUIECKOHN 1
TEXHOJIOTUYECKOM annaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBaHUI M pa3paboToK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTel
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpoecCHOHANBHOM 3KCILTyaTalluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4YHO-HCCIIEI0BATEIbCKON
(M3MEepUTENBHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I[IK-1.4 VYmeer cTpOUTh MAaTEMAaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[IK-1.8 Brnameer HaBbIKamMu pPabOTBI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M IPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-1.3 Brnageet KyapTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUHBIX OOBEKTOB M CHCTEM

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJCHUS U PabOTHl B
COBpPEMEHHOI Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MaTepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIC B
XO0JIe HayYHO-HCCIIE0BATENLCKON paObOThI
JIAHHBIC U 1€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOYCHMS )

[IK-2.1 Bnangeer merojamMH CTAaTHCTUYECKOW OOpabOTKH U
aHaJIM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  MapaMeTpHl,
OIIpEeNeNIAIOIIME HU3yyaeMoe SBJIEHHE, U IIPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[1K-3 CnocoGeH BbIOMpATh U MPUMEHATH
noaxozsiee 000py10BaHHE, MHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHOW NpeAMETHOM 00IacTH

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YmMmeeT npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIXx Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB M o0beMa
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

[MK-4 Crioco0GeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesIei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- I/ICTOPI/II-O 9BOJIOLOHU BBIYHUCIIUTCIIBHBIX CUCTEM U UCTOPUYCCKYIO HSO6XOI[I/IMOCTI> HCII0JIb30BaHUsA

napaJluICJIbHBIX BBIHHCHCHHﬁ;

- OCHOBBI apXUTCKTYPbI IapaJICJIbHBIX BbIYUCIIUTCIIbHBIX KOMIIJICKCOB,

- OCHOBHBIC TCXHOJOTHYCCKHUEC 3TAallbl pa3pa6OTKI/I napaJjiuICJIbHBIX ITPOrpaMM;
- TMPUHIOUIIBI aCUMIITOTUYECKOI'O aHajin3a aJlrOPpUTMOB,

- MCTOAbI ACKOMIIO3UIIUU MMOCJICA0BATCIIbHBIX AJITOPUTMOB;

CITOCOOBI DKBHUBAJIEHTHBIX UM HEIKBHUBAJICHTHBIX npeo6pasoBaH1/1171 MOCJICAOBATCIIBHBIX IIPOTpaMM,

MO3BOJIAIOMIUX UCITOJIB30BATh UX HaA IMAapaJlJICJIbHBIX BBIYUCIIUTCIIBHBIX KOMIUICKCAX,
- OCHOBHBIC UACH NIPHU pCaIU3allU YHUCIICHHBIX aJITOPUTMOB, ITO3BOJIAIOIINX n30exathb Ciiy4das HHU3KOM

3¢ EKTUBHOCTH paciapaijieinBaHusl.
YMETB:




- OueHuBaTh aCUMIITOTHYECKYIO CJIOKHOCTh MCIIOJIb3yEMBIX aJITOPUTMOB M BBHIOMPATh ONTHUMAaJIbHBIC
AJTOPUTMBI JIJIsl COBPEMEHHBIX IPOTPaMM;
- AQHAJIM3UPOBATh  IIOCJICAOBATEIbHBIE MPOTPaMMBl Ui BBISIBICHHS BO3MOXHOCTH  HX
pacnapasienvBaHus;
- oueHuBarh 3QPEeKTUBHOCTH PabOThI pacmapajieICHHBIX TPOrpamMM;
- BEIOMpaTh A(GQEKTUBHBIE YHCICHHBIE METONbI JJIsi IMOCTABICHHBIX 3aJa4 MaTeMaTH4ecKOro
MOJZIETTUPOBAHUSI.

BJIaJICTh:
- Ilpuemamu pacnapasiienuBaHus aJTOPUTMOB U POTPaMM;
- CpPEeACTBaMH M TEXHOJOTHSIMH pa3pabOTKU MNPUIIOKEHUH, 00eCleunBalOmUX MPOBEICHHE
MapaJyIeIbHOTO BRIYUCIUTEIFHOTO SKCIIEPUMEHTA.

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

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

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOThI
pabora
[TpoGiemMbl 3BOJIIOIUH BBIYUCIUTEIBHBIX
CUCTEM. ApXHUTEKTYpHBIN u
1 MIPOTPaMMHBIN napajieNu3M. 6 12
[lapagurmMer  mocienoBaTeNbHOIO U
[apajulebHOIO IPOrpaMMHUPOBAHUS
) OneMeHThl AaCUMITOTUYECKOIO aHajau3a 6 12
QJITOPUTMOB
3 JleKoMIo3uIusl aaropuTMOB Ha YPOBHE ] 16
ornepauui
4 VYKkpynHeHHe napaieNbHbIX SPYCOB. 8 16
5 [TapannenbHOCTH HUKIIOB 8 16
6 OcHOBHBIE IOAXOABl K OpraHU3alUu ] 16
pasMelLeHus 3a1a4 Ha [mporeccopax
7 TexHomorus MPI apasuleIbHOro ] 16
[IPOrpaMMUPOBaHUS
] Texnonmorus OpenMP mapaniensHoro ] 16
MPOrpaMMHUPOBAHUS
Hroro yacos 60 120
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 4 (Becennuit)

1. IIpoGiaembl 5BONIOLMH  BBIYUCIUTENBHBIX CHCTEM. APXUTEKTYPHBIM ©  IPOTPaMMHBIH
napasuienusM. [lapagurmsl nociae10BaTeIbHOIO U Mapajlie]bHOIO IPOrpaMMHUPOBaHUS




ApXUTEKTYypHBIN U IPOrpaMMHBIH napaenusM. [IpoGnems! ncnonb30BaHus MapauIeIbHBIX CUCTEM.
Henepenocumocts anroputmMoB. OMIMOKM OKpYIJICHHS. 3aBUCHMOCTh OT apXHUTEKTYpHI, S3bIKa,
kommuisatopa, OC. Pacmmpennas kBanudukanus Onunna. [pumepsr SISD, SIMD, MISD, MIMD
MamuH. Mozenu napauieIbHOrO MPOrpaMMHUPOBAaHUS. DTalbl MapaIebHOTO PEHICHHs mpoliiem:
decomposition, assignment, orchestration, mapping. 3ajga4uu, pemaemple Ha KaX/I0M dTarle.

2. DneMeHTHI aCHMITTOTUYECKOTO aHAIN3a aJITOPUTMOB

DneMeHThl ACUMIITOTUYECKOTO aHaIu3a aaroputMoB. OCHOBHBIE NIPEAIIONOXKEHHs. BorancnurenpHast
Monenb RAM. Tepmunonorus u o0o3HaueHUs. ACUMITOTHYECKHME OTHomeHus. Hanmyummii
MOCJIeIOBaTeIbHBIN anroput™. [IpruMep acCHMITOTHYECKOTO aHaIN3a CIOKHOCTH MOCIE0BATEIHLHOTO
anropuT™Ma BBIOOpA DIIEMEHTa W3 MHOXECTBa. PexyppeHTHble cooTHOmIeHus. OCHOBHAas Teopema
ACUMITOTHYECKOTO  aHanmu3a.  BeruumcnurensHeie  mogenun  PRAM.  VYekopenwme — mpu
pacnapayuienuBanud. CTOMMOCThH TapajuielbHOro anroputMma. ONTUMAIBHOCTH aITOPUTMA IO
cTouMocTd. [IpuMep acHMOTOTHYECKOTO aHalln3a CIOKHOCTH MapalljielIbHOTO ajropuTMa BeIOOpa
JJIeMEHTa U3 MHOXKeCTBa. OTPaHUYEHHOCTh ACUMIITOTUYECKOTO aHAIH3a.

3. JIeKOMITO3UIMS aITOPUTMOB Ha YPOBHE OIlepauil

JIeKoMIIO3UIMsT AITOPUTMOB Ha ypoBHe omnepauuii. Ilonstue o rpage amroputma. Crporo
napauienbable  GopMbl rpada, KaHOHWYecKas mapasuienbHas (opma. CooTHECEHHE CTPOro
napauieJbHbIX (OPM C BBINOJHEHUEM aJTOPUTMA HA KOHKPETHBIX ApXUTEKTYpPHBIX PEIICHHSX.
SIpychl napauienbsHoOi GopMbl, HX MIMPUHA U BhICOTA. KOHIIENIMS HEOrpaHHYEHHOTO MapauIein3Ma.
OmnpeneneHre MaKCMMaIbHO BO3MOKHOTO YCKOPEHUS 110 SIPYCHO-TIapajuIeNIbHON opme anropurma.

4. YkpynHeHue napajuieibHbIX SPYCOB.

VYKpynHEeHHEe napajulebHbIX SpycoB. JeKOMIO3UIUSA aTOPUTMOB M ITPOrPaMM Ha YPOBHE AECHCTBHIM
U oIeparopoB. YcioBusi bepHcraliHa U ux HapyuieHue. VICTUHHAas WM IOTOKOBAas 3aBHUCUMOCTb,
AHTH3aBUCHMOCTb, 3aBUCUMOCTh TI0 BBIXOOHBIM JaHHBIM. Ipadsr 3aBucumocteir. CBs3b
3aBHCHUMOCTEHN OIIEpPaTOPOB C BO3MOKHOCTHIO OJJHOBPEMEHHOTO BBIIIOJIHEHUSI.

5. IlapannensHOCTh HUKIIOB

[MTapannensHOCTD IUKIIOB. IIpocThIe MKIIBI: pacCTOSHUE 3aBUCHMMOCTH; 3aBHCHMOCTH, CBSI3aHHBIE U
HECBS3aHHBIE C LUKIOM. BiiokeHHble nukibl. Bektopa 3aBucumocTH M HampaieHuid. Hx
UCITIONIb30BaHUE JJISl  ONpENesIeHHs BO3MOXKHOCTH —pacnapajuieiauBaHus IUKIOB. CrocoOsl
ycTpaHenus 3aBucumocteil: loop distribution, code replication, loop alignment, mpuBaruzanus
MEePEeMEHHBIX, HHIYKLUS U peAyKIHs. JlekoMrno3unns Ha ypoBHe OJI0KOB OIIEpaTopoB, m-OI0KH.

6. OcHOBHBIE MOJIXOBI K OpPraHU3allMy pa3MELIeHHUs 3a/1a4 Ha Ipolieccopax

Assignment. OCHOBHBIE TIOAXOABI K OpraHM3alld pa3MElIeHWs 3aJa4 Ha Mpoleccopax.
JluHamudeckoe, MOTOKOBOE, CTaTHUECKOe TIaHupoBaHue, work pool, pipeline, competition, divide &
conquer. X HemoctaTkn W AOCTOMHCTBA. [IpoOieMbl OalaHCHPOBKH 3arpy3KH IPOIECCOpPOB.
I'oMoreHHbIE U TETEPOTEHHBIC BEIYUCIUTEILHBIE CHCTEMEI.

7. Texnonoruss MPI nmapamieasHOro mporpaMMHpOBAHUS

ApaHXupoBKa BBITIONHEHUS. [ 16 M KaK CHHXPOHU3UPOBATh BBIYUCICHHUSI 1 OOMEHHUBATHCS TaHHBIMU.
[lepexpeiTus. YxyameHue 0CIeA0BaTeIbHOIO aropuT™Ma AJIs YIIyUlIeHUs apaljlesIbHOTO.

8. Texnonorus OpenMP napannenbHOro IpOrpaMMHUPOBAHUS

Cunxponu3zanusi B OpenMP. bapeep. upexrusa ordered. Kputndeckue cexkuuu. /Jlupekrusa atomic.
3amku. Hupekrusa flush.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. UncneHnHble METO/IBI, AITOPUTMBI M IIpOrpaMmbl. BBenenue B pacnapamienuBanue [Tekct] : yueb.
nocobue 1is By30oB / B. E. Kapnos, A. U. Jlo6anoB .— M. : ®usmarkuura, 2014 .— 192 c.
2. BeluncnurenbHas MareMaTuka 1 cTpykTypa aaroputmoB [Texcr] : 10 jeknuii o ToM, mouemMy TpyaHO
pelaTh 3a/1aud Ha BBIYMCIIUTENBHBIX CUCTEMAX [TapaJljIeIbHOW apXUTEKTYphl U YTO Ha/l0 3HATh
JOMIOJTHUTEIBHO, 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.

JomnonHurenbpHas auTeparypa
1. BBICOKOIIPOM3BOANTEIbHBIE BEIYUCICHUS 11 MHOTOIIPOIIECCOPHBIX MHOTOS,IEPHBIX cucteM [Tekcr] :
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.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

HNudopmanmonnsie pecypebl: http://www.intuit.ru/, http://www.parallels.ru/, www.hpc-education/ru,
ANIEKTPOHHBIE KOHCIIEKTHI JICKIIUH, ydeOHbIe TOCOOUs 1 COOPHUKY 3a1a4, pa3paOOTaHHBIC sl JAHHOTO

Kypca.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansaTusX ncnonb3yoTcs MyJIbTUMEIUUHBIEC TEXHOJIOTHUH, BKIIOUAs IEMOHCTPALIMIO SKPaHa.
9. MeToauyeckue yKazaHus AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHt, u3yydaromuii JUCLMIUIMHY «BBeleHue B pacnapajuienMBaHUE ajJrOpPUTMOB 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,
AKCHUOMBI.

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBHO HeoOXoguMoe BpeMs s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— mpopaboTky ydeOHOro Mmarepuaia (yueOHOW M HAay4HOM JHMTEparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAYEHHBIX [UIS CaMOCTOSTENbHOIO M3Y4EHHUs, JO0KA3aTeIbCTBO OTAEIbHBIX
YTBEpKJICHUH, CBOWCTB;

— BBINIOJTHEHHE J1a0OpaTOpHBIX paboT, Ul OCO3HAHMS CBSA3EH MEXIY TEOpHEeH U NPaKTUYECKUMH
HaBBbIKAMU;

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

BaxHo noOuThca MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAyeT OOpamaTrhCs 3a KOHCYJIBTALUSMH K
JIEKTODY.






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: 2
kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: B.E. Kapnos, ka1, ¢u3s.-mar. HayK, JOIICHT, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH U

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

NPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a1aq OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTHYECKUe METOAbl U TPUKJIAJHOE MPOrPAMMHOE
TpeOoBaHUA MHPOPMALIMOHHON O€30MIaCHOCTH  |obecreueHne  Ajis  pELIEHHMs  HAydHbBIX  3a1ad B
npodeccuoHaIbHON 00nacTu
OIIK-4.1 Brnageer weTromaMu Hay4HOrO TIOMCKa |

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

MHTEJUICKTYaJbHOTO aHaln3a HH(OPMALMH IPH PEUICHUU
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJorHueckod wuHpopManmuu B OONIACTH
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIIEHO
OCBaMBaTh HOBBIE TEOPETHYECKUE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIIEI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

OIIK-5.2 OOmagaer CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWI Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX CcTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOH)

anmaparypsl

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUICCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIACTIX

[IK-1.8 Brnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOI'PaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJIEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOI Hay4YHO# abopaTopun

[IK-1.7 Croocoben omeHuBath TpedyeMbie Ppecypchl
(MarepuanbHbIe ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA




[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B

XOJIE HAYYHO-MCCIICIOBATEILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOUYCHMS )

[IK-2.1 Bnangeer merojaMH CTaTHCTUYECKOW OOpabOTKU U
aHaJIM3a Hay4YHbIX JTaHHBIX

IIK-2.2  VYMeer HaxoOUTh  KIIOUEBLIC
OTIpECIAIONINE H3yYaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

napamMmeTphl,
U IIPOU3BOIUTH

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON NpeMETHOM 00IaCTH

IK-3.2 3naer o0macTy W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YmMmeer npou3BOANTE OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIUMCIHUTENHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0beMa
TpeOyeMBIX BHIUHCIUTEIBHBIX PECYPCOB

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HIYUCHUSA OUCHHUIIIMHBL «BBCI[CHI/IG B pacnapauiCIMBaHUC aJIOpUTMOB U IIPpOrpaMm»

00yJaromuiicst JOmKeH:

3HATb:

- I/ICTOPI/II-() 9BOJJIIOLUN BBIYUCIUTCIIBHBIX CUCTEM U UCTOPUUYCCKYIO HeO6X0):[I/IMOCTL HCIIOJIb30BaHUA

napaJiIeJIbHbIX BBI‘-IHCJ'ICHPIfI;

- OCHOBBI aPXUTEKTYPhI NAPaJIICIbHBIX BEIYUCIUTEIBHBIX KOMILIEKCOB;

- OCHOBHBIE TEXHOJOTHYECKHE 3Talbl pa3paboTKU MapauIeIbHBIX IPOTPAMM;
- TPUHLMIIBI ACHMOTOTHYECKOTO aHAJIHM3a aJTOPUTMOB;

- METO[bl AEKOMIIO3ULMH [10CIIE0BATENbHbIX AJITOPUTMOB;

CIIOCOOBI SKBUBAJICHTHLIX M HEIKBUBAJICHTHBIX npeo6pa30BaHHi/'I MOCICAOBATCIIbHBIX IIPpOrpamMm,

TMO3BOJIAOIIUX HMCIIOJIB30BATh UX HA MMapaJlJICJIbHbIX BbIYUCIIMTCIIBHBIX KOMIIICKCAX;
- OCHOBHBIC UJCH IIPpU pCaIn3allui YUCIICHHBIX aJITOPUTMOB, IMO3BOJISAIOIINX H30eKAaTh ciry4as HHU3KOH

3 PEKTUBHOCTH pacrapayieInBaHusI.
yMeThb:

- OLICHI/IBaTL ACUMIITOTUYCCKYIO CJIIOXKHOCTH UCIIOJIB3YCMBIX aJITOPUTMOB U BLI6I/IpaTI> OIITUMAJIBHBIC

QJITOPUTMBI JUIsl COBPEMEHHBIX IIPOrPaMM;
MOCJeI0BaTeNbHbIE

- aHaJM3UPOBATh
pacrapaiienTuBaHus;

aporpaMmbl Ui BBIABJIICHHA  BO3MOXHOCTH  UX

- oueHuBarh 3QPEeKTUBHOCTH PabOTHI pacmapajieIeHHBIX TPOrpamMm;
- BBIOMpaTh S(Q(EKTUBHBIC UYUCICHHBIE METONBl JUIl IOCTABICHHBIX 3aJad MaTeMaTH4eCKOro

MOJICIIUPOBAHUS.
BJIaJeTh:

- Ilpuemamu pacnapajuieaMBaHus AJITOPUTMOB U IIPOTPaMM;
- CpeACTBaMH M TEXHOJOTHSIMH pa3palOTKU MNPUIIOKEHUH, 00eCleunBalOmUX MPOBEICHHE
[apajuleIbHOIO BEIYUCIUTEIBHOTO IKCIIEPUMEHTA.

3. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texkymuil KOHTPOJb OCBOCHMs Marepuaja CTYIEHTaMH IPOBOAMUTCA C IOMOILBIO IEPUOAUUECKUX
OIPOCOB Ha ceMHHapax. [IpuMepbl KOHTPONBHBIX BOIIPOCOB:

- B xonBeiiepHOM yCTpOiicTBE €cTh 7 CTyleHeH, cpadaThIBAIONIUX 32 OJIHY SIUHUIYY BPEMEHH KaKasl.
3a CKOJIBKO €IUHHII BPEMEHH 3TO YCTpOMCTBO obpaboraer 7 map aprymentos: 1, 3, 7, §, 13, 14,

BEpPHOTO OTBETa HET?

- UeM IeKOMMIO3HULMS 10 JAHHBIM OTIIMYAETCS OT JEKOMIIO3UIIMU IO BEIYUCICHUSIM?

- [IpuBeaure mpumep HabOpa aKTUBHOCTEH, AJIsi KOTOPOTO HapylIeHBI Bce ycnoBusi bepHcTaiiHa, HO
KOTOPBIH, TEM HE MEHEE, SABIIACTCA JETEPMUHUPOBAHHBIM.

- Ecmm B naporpaMme BCTPCHAKOTCA JBa OIICpaTopa, HNPHUBCACHHBIX B JWHAMHUYCCKOM IIOPAAKE

cJICIOBaHMS,




a=b+tc;
d=etf;
TO MOXKHO JIM MX MCHOJIHATH napaieabHo? O00CHYyITe CBOE yTBEPKICHHUE.

- Tlocrpoiite Tpad 3aBHCHMMOCTEW MO JaHHBIM MEXIYy oOIeparopaMu Ui (QparMeHTa TeKcTa
MIPOTPAMMBI, PACIOIOKEHHOTO B JUHAMUYECKOM MOPSAKE CIEAOBAHUS:

Sl: x=e+2z

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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. MakcumManpHasi THKOBask MPOU3BOAUTEIHLHOCTh HAM0O0JIEE MOIIHBIX COBPEMEHHBIX MapauIeTbHBIX
BBIYHCIUTENBHBIX CUCTeM u3Mepsiercs: B enuHuiax EFLOPs, B mecsatkax PFLOPs, B emunumax
PFLOPs, B cotasix TFLOPs?

2.  IIpom3BOAMTENBHOCTh KOMIIBIOTEpA, IOCTUTHYTas IpPHU BBIMOJIHEHHH HEKOTOPOH IpPOrpaMMEl,
BoipakeHa B TFLOPs. 3T1o 3HaueHue roBOpUT 0: CpeTHEM KOJUUYECTBE ONepaIuil Hajl BEIIeCTBEHHBIMU
JNaHHBIMH, TPEACTABICHHBIMH B (popMe C (QUKCHPOBAaHHOW 3alsITOM, BBIIOJIHEHHBIX 32 CEKYHAY B
nporecce 00pabOTKM JaHHOW MpOorpamMMbl; OOIEM YWCiie KOMaHJl, BBITIOJHEHHBIX 3a BpeMsi paboThI
MPOrpaMMBbl; CpeJHEH CKOPOCTH BBITIOJIHEHHUS JAHHBIM KOMIBIOTEPOM apu()METHUECKHUX ONepaunii Hajl
BEIECTBEHHBIMHU YHCJIAMH, MPEACTaBICHHBIMU B (hopMme C IIaBaromiei 3amsaToil; cpeaHeil CKOpoCTH
BBITMIOJIHEHUS] JaHHBIM KOMITBIOTEPOM apU(PMETUYECKUX ONepaluii Haj BEIIECTBEHHBIMH YHCIIaMHU,
MPECTaBICHHBIMI B (OpPME C IUIABAIOIICH 3amsToi, JOCTUTHYTOH TIpW BBIMOJHEHWH JaHHOMN
MIPOTPAMMBI; BEICOKOM peanbHON MPOU3BOJUTEIBHOCTH JAHHOTO KOMIIBIOTEPA.

3. YMHOXeHHe ABYX KBaJPAaTHBIX IJIOTHBIX BECIICCTBCHHBIX MATPUL] KOMIIBIOTEP BBIIIOJIHUII 34 5cekc

npousBogutensHocThi0o 50 GFLOPs. Kakoro pa3mepa ObUTH MaTpHUIIBL: 500*500, 1000*1000,
2000%2000, 5000*5000, 7000*7000, BepHOTO OTBETa HET?
4. CkolpKO KpHU3HCOB software HacuMTBIBACTCS 3a BCIO HCTOPUIO DPA3BUTHS JJIEKTPOHHBIX

BBIUHMCIIUTEILHBIX cucTeM: 4, 3, 2, 1, Hu omHOro?

5. B kakoM kxommbioTepe (QyHKIIMOHAIBHBIE YCTPOHCTBA COYETANH OJHOBPEMEHHO TPHHIIUIIBI
KOHBelepHOH u mapaiuiensHol oOpabotku: IBM 704, IBM STRETCH, CDC 6600, CDC 7600,
ILLIAC IV, ATLAS, BepHOrO 0TBETa HET?

6. OtMeTbTe IIPaBUIIbHBIE YTBEPXKIEHHUS HA TEMY MAIIMHHOIO IIPEICTAaBJIEHHs YUCEI B COBPEMEHHBIX
OBM: Bce cymectBoBaBmue 10 cux nop IBM ucnonb3yloT B kauecTBe 0a30BOi JBOMYHYIO CUCTEMY
CUMCJICHUS; MalIMHHOE SICHJIOH B OCHOBHOM OIPEAENSECTCS UIMHOW MAaHTUCCHI B IIPEICTaBICHUU
BEILLIECTBEHHBIX YMCEJ; MaHTHCCA YUCIA B JBOMYHOM IIPENCTABICHUM - Ta K€, YTO U MaHTHCCA €ro
JECATUYHOTO Jorapu(pma; MalIMHHBIE HOJb M SICWIOH HE MOTYT OBITh MOJYyYEHBI C ITOMOIIBIO
(dbopTpaH-IporpaMMBbl, UX CJIE€OyeT HalTH B AOKYMEHTALMH K KOMIIBIOTEPY; MAIIMHHOE CIIOXKCHHE
KOMMYTaTUBHO; MAaIIMHHOE CJIO)KEHHE acCCOLMaTMBHO; MAIMHHOE YMHO)XEHHE KOMMYTaTHBHO;
MAaIIMHHOE YMHOKEHHE aCCOLUaTUBHO?

7. Kro W3 mepevncieHHBIX HWXKe Jitojeld BHEC HAaMOOJBINIMH BKIIAJ B Pa3BUTHE MapauIeiIbHOMN
BbruncnutenbHoi Texuuku: Jxon Ipeit; Ceiimyp Kposii; Crusen Kpeiin; Kpuctuan Paii; @pencuc
Hpeik?

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

9. Kongeitepaoe DY neneHus COCTOWUT W3 IATH CTyNeHeH, cpabarpiBaromux 3a 2, 5, 3, 1 u 1 takr
COOTBETCTBEHHO. UeMy paBHO HaWMEHBIIIEE YMCIIO TAKTOB, 32 KOTOpOE MOXHO oOpaborarh 40 map
apryMeHTOB Ha JaHHOM yctpoiictse: 1, 5, 12, 40, 207, 212, 480, BepHoro orsera HeT?

10. B koHBeliepHOM YCTpOWCTBE €cTh 7 cCTymeHeH, cpabaThIBAIONIMX 3a OJHY CAMHHUILY BpPEMEHH
KaX7as. 3a CKOJIbKO EIMHHI] BpEMEHHU 3TO yCTPOMCTBO oOpaboTtaer 7 map aprymenTos: 1, 3, 7, 8, 13,
14, BepHOTO OTBETA HET?

11. Ectb nBa xonBeliepHbix ®V: cioxkenne (4 cTyneHn) ¥ yMHOXeHHE (6 CTyneHeid), Bce CTYINCHH
cpabaTrhIBalOT 32 OJMH TAKT. 33 CKOJIBKO TAKTOB OyJET BBINOJHEHA BeKTOpHas omepauus Ai=Bi+Ci*s,

i=1,2,...,60, ¢ UCronb30BaHNEM JaHHBIX YCTPOWCTB B pexuMe c 3arneruienuem OV: 60, 69, 70, 128,
130, 240, 600?



12. Ecth nBa xoHBeiiepHbix DY: cnoxenue (4 cTyneHW) U yMHOXKEHHE (6 CTyIeHei), Bce CTyINEHH
cpabaThIBalOT 32 OJMH TAKT. 33 CKOJIBKO TAKTOB OyJET BBINOJHEHA BeKTOpHas omepauus Ai=Bi+Ci*s,
i=1,2,...,60, ¢ ucrons30BaHUEM JAaHHBIX YCTpOHCTB 0e3 3anemneHus OY: 60, 69, 70, 128, 130, 240,
600?

13. Apxutektypa koMmibpioTepoB. OTMETbTE MpaBHIbHbIE yTBepXKIeHus: B SMP-kommbioTepax Bce
npoueccopsl paBHonpaBHbl; apxXUTeKTypbl NUMA u ccNUMA mNo3BOJNSIOT COXpaHUTh E€AMHOE
aJipecHOE IPOCTPAHCTBO Ui HAapajUIeNbHOM IporpaMMbl; K3II-IAMATh sSBUJIAch IPUUUHOU
BO3HUKHOBEHUsI apxuTekTypsl NUMA; mouck KOMaH, KOTOPbIE MOXXHO BBINIONHATH MapaJijieNibHO, B
CYNEpCKAIIPHBIX IpOIleccopax MPOMCXOAMT BO BpeMs pabOThl IMPOTpaMMBbl; Mapajiein3M B
kiaccndecknx VLIW-koMnbproTepax BBIAEIAETCS KOMITAISTOPOM.

14. OT™MeThTe MpaBUILHBIC YTBEPXKICHUS TPO KOMIBIOTEPHI: Kiaccudukanus DIuHHA CONEpKUT 3
TUNA KOMIBIOTEPOB; Kiaccuukauuss OnuHHA COmEpKUT 4 THIA KOMIBIOTEPOB; KIIACCHU(pHUKALMS
@nuHHA cOnepKUT 6 TUIIOB KOMIIbIOTEPOB; ONHUM U3 IPU3HAKOB BEKTOPHO-KOHBEHEPHOI'0 KOMIIBIOTEPA
SIBIISIETCSI MHOTONPOLIECCOPHOCTb, OJHHUM M3 TPHU3HAKOB BEKTOPHO-KOHBEHEPHOTO KOMIIBIOTEpA
ABJISIETCSl HAJMYME XOTsA OBl OJHOTO KOHBEWepa; OJHMM U3 MNPU3HAKOB BEKTOPHO-KOHBEHEPHOTO
KOMITBIOTEpA SIBJISETCS HAIMYHE BEKTOPHBIX PETHCTPOB; KOHUEMHIMA HEOTPAHWYECHHOTO Mapajuienn3Ma
IPU Pa3BUTHN KOMITBIOTEPHOM TEXHUKH B OTIAJIEHHOM Oy/IyIIeM MOXKET CTaTh PeaIbHOCTBIO.

15. Kakme ©3 TEXHONOTMYECKHX STaloOB MPHUCYIIM TOJBKO MapagurMe MnapajuiebHOro
[IPOrpaMMUPOBAHUS: IOCTPOEHUE MAaTEMATUUECKOW MOJIENH, IEKOMIIO3ULIUS, AapaH)KUPOBKA, HAllUCaHUE
MpOrpamMmal?

16. UeM neKOMITO3UIMS 110 TAHHBIM OTJIMYAETCS OT IEKOMIIO3HUILINY 110 BBIYUCICHUSIM?

17. B 4eM 3aKito4aloTCsi AOCTOMHCTBA M HEAOCTAaTKH CTAaTHYECKOTO M JWHAMHYECKOIO CHOCOO0B
Ha3HAueHMsI 3a/1a4 BUPTYaIbHbIM UCIOIHUTENSIM?

18. KakoBbl OCHOBHBIE 1IeJIM dTala Ha3HAYCHUsS: COKpAIllEHUE 3arpy3KH UCIOJIHUTENCH, OalaHCUPOBKa
3arpy3KHM HUCIIOJHHTENIEH, COKpalleHHe OOMEHOB JaHHBIMH MEXKAY HCIOJIHUTENSIMH, PaBHOMEPHBIH
00MEH JaHHBIMH MKy UCIIOTHUTEISIMH, COKpAIlEHUE HAKIIaJIHbIX PACXOA0B Ha Ha3HaueHHUe?

19. BepHo u5m cruemyiomee yTBEpXKAEHHE: MOIENb MEpPeAadn COOOLICHWH B MapajuielbHOM
MPOrpaMMHUPOBAHUY MIPUMEHNMA TOJIBKO HA CUCTEMax C pacmnpeneieHHor namsTeio? O0ocHyiTe cBOM
OTBET.

20. IlpuBenuTe mpUMep MPOTPAMMHOIO KOJa C BHYTPEHHHM IMapajuieIn3MOM, KOTOpHIM, ¢ Barmeit
TOYKH 3PEHUS, HETIb3S pacnapaliieIuTh aBTOMAaTHYECKHU (€CITU TaKHe CYLIECTBYIOT).

21. B 4yeMm 3aKi04ar0TCs JOCTOMHCTBA M HEAOCTATKH PA3IMYHBIX MOAMOJIEICH MPOrpaMMHUPOBaHUS B
Mozenu odmeit mamsTu?

22. Ha xakoM 5Tame B NapajUielibHOW NporpaMMe 3aladyd Ha3HAYaloTCsl peajbHbIM (PU3MUECKUM
UCIIOJHUTENISIM: Ha 3Tale JEKOMIIO3MLIMM, Ha 3Talle HAa3HAYEHUs, Ha JTalle apaHKMPOBKH, Ha 3Talle
otoOpaxeHus?

23. CoBpeMeHHas apaurma napauieIbHOTo MIPOrpaMMHUPOBaHUs BKItoUaeT: 5, 6, 7, 8, 9, 10 sramnos.
24. IlepeuncnuTe TPH OCHOBHBIX IPUHIIMIIA ACHMIITOTUYECKOTO aHAJIN3a AJITOPUTMOB.

25. Iyctp T1(n) u T2(n) — BpeMeHa paboTHI MOCIE0BATEIBHBIX aJrOPUTMOB | M 2 COOTBETCTBEHHO.
Eciu T1(n) = O(T2(n)), To anroput™m 1: myunie anropurMa2, He XyKe aJlrOpUTMa 2, XyKe aJlropuTMa2,
HE XYK€ alIropuT™Ma 2, HUYero Hellb3sl CKa3aTh.

26. ChopmynupyiiTe MOHSATHE ONTUMATBHOCTH MOCIIEA0BATEIBHOTO aITOPUTMA.

27. Kakue u3 HWKETEPEeUnCICHHBIX (OPMYIUPOBOK OTHOCATCS K MOJENU BBIYMCIUTEILHONH CHCTEMBI
RAM: Bpems pocTyna K mamsiTH OAMHAKOBO JJISl BCEX SYEEK, HE3aBUCHMMO OT TOTO PacCMaTpUBAETCS
olnepauus YTEHUsS WM OIepalysl 3aliCH; BpPeMs BBIIOJIHEHHUS BCEX OIepaluil Ha IpoLeccope
CUMTAeTCA OJUHAKOBBIM; BPEMs BBINOJIIHEHHSI OCHOBHBIX Ollepaluii Ha mponeccope ectsb [1(1)?

28. IlycTh nBa nocienoBaTelbHbIX alrOpUTMa PELIeHUs OJHON 3ajadM sIBJISIOTCS ONTUMAJIbHBIMU IO
MOBEACHHIO. YTO MOXHO CKa3aTh O peasIbHBIX BpeMEHaX PEeUICHUs IPY 3aJJaHHOM [apaMeTpe MaciTada
N: BpemeHa OylyT OIMHAKOBBIMH, HUYETO CKa3aTh HENb351?

29. Ilycts nMeeTcs J1Ba MOCIENOBATENbHbBIX aJTOPUTMa pPEIICHHs] OJHOW M TOW ke 3amadud — 1 u 2.
Anroput™m 1 siBiIIeTCS ONTUMAIBHBIM IO TOBEACHUIO, aJTOPUTM 2 HE SIBJIACTCS ONTUMAIbHBIM. UYTO
MOXHO CKa3aThb O peajbHbIX BpPEMEHaX pELICHUs NpH 33JaHHOM MapaMeTpe Mmacmraba N: Bpems
paborel anroputma 1 Bcerma OyzmeT MeEHbIIE BpeMEHHM pPalOOTHI alNropurMa 2, BpeMeHa OyayT
OJIMHAKOBBIMH, HUYEr0 CKa3aTb HEJb3s?

30. Hcnonb3yss OCHOBHYIO TEOpeMYy acCHUMIITOTHYECKOTO aHajlu3a, OLEHUTE AaCUMITOTHUYECKOE
MOBEICHHUE AITOPUTMA COPTUPOBKHU CIUSHUEM. SIBISETCS JIU 3TOT aJITOPUTM ONTHMAJIbHBIM?

31. Kakue cxembl paspemieHus] KOHQINKTA MPH Pa3pelIeHHON OJHOBPEMEHHOHN 3alvCcH Pa3InYHBIMU
WCTIOJTHUTENSIMH B OJIHY STUEHKY MaMSATH B MOJIENH BHIYHCIUTENBHOM ciucTeMbl PRAM BbI 3HaeTe?



32. Ilpu BBIUMCIIEHUH TEOPETHUECKOTO 3HAYCHHSI YCKOPEHUS 711 MapajuIeTIbHbIX aJrOPUTMOB PELICHUS
HEKOTOPOH 3a/1aun Ha 4-X UCTIOJHUTENSAX ObLIM MOJYYEHBI cieayromue 3aadenus: 2, 3.9, 5. Kakue u3
3Ha4YeHUil ABISAIOTCS KOppekTHbIMu? [Touemy?

33. Ilpu BBIYMCIIEHWH DPEAJBHOTO 3HAUEHHUS YCKOPEHHs IJs MapajuleNbHbIX ajJrOPUTMOB pEILEHUs
HEKOTOPOH 3a7a4¥ Ha 4-X HUCIIONIHUTENSIX OBUIH IOIYYEHHI clieayromue 3HadeHus: 2, 3.9, 5. Kakue u3
3HAYEHUH SBIAIOTCS KOppeKTHbIMH? [Touemy?

34. Uro o3HauaeT BBICKA3bIBAHUE, «HEKOTOPBIM MapauieTbHBIH alTOPUTM SIBIISIETCS ONTHUMAIBHBIM TIO
CTOMMOCTI»?

35. IlepeuncnuTe OCHOBHBIE CBOWCTBA rpada anropurMa, pean30BaHHOTO TPOrPaMMOH.

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

37. Jlokaxxute eIMHCTBEHHOCTh KAHOHMYECKOW CTPOTO MapaiensHoi (opMbl Tpada anropuTma.

38. Jlnsa rpada amroputma, comeprxkaimiero 500 BepHIvH, BbICOTa HEKOTOPOH CTPOrod MapasuieNbHON
¢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?

39. Jlns mporpaMMHOTO TEKCTa, pean3oBaHHOro 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
BO3MOXHOE YCKOPEHUE IIPH peai3allii aJlfOpUTMa Ha IapajljielIbHOM BBIUMCIIUTEIBHON CUCTEME.
40. OObsicHuTe mOHATHA interleaving, HeNETEPMUHHPOBAHHBIM W JIETEPMUHUPOBAHHBLIA HAOOD
AKTUBHOCTEM.
41. IlpuBenute npumMep Habopa aKTUBHOCTEMH, JJIs1 KOTOPOTO HAPYIICHBI Bce ycnoBus bepHcraiina, HO
KOTOpBIH, TEM HE MEHEE, BISEeTCS JeTEPMUHUPOBAaHHbBIM.
42. Eciu B mporpamMme BCTpEdaroTCs JABa Olleparopa, NPUBEICHHBIX B JAMHAMUYECKOM IIOps/IKe
CJICZIOBAHMUS,
a=btc;
d =etf;

TO MOYKHO JIM UX UCIIOJIHATH NapaiiensHo? OO00CHYHTE cBOE YTBEPKACHHUE.
43. IlepeuncnuTe BUABI 3aBUCHMOCTEH Mexay omeparopamu (6J0KaMu OIeparopoB), KoTopblie Bam
U3BECTHBI.
44. Kakue u3 BUAOB 3aBUCUMOCTEH O JAHHBIM MOTYT SIBJISITHCSI IPUHIMIIHATIBHBIM MPEMSTCTBUSAM K
pacnapajieIMBaHUIO:  MCTUHHAas  3aBUCUMOCTb,  3aBUCHUMOCTb  IIO  BBIXOJHBIM  JAHHBIM,
AHTU3aBUCUMOCTb?
45. Tloctpoiite rpad 3aBUCHUMOCTEH IO JaHHBIM MEXIYy oIeparopaMu i (parMeHTa TeKcTa
[IPOrpaMMBbl, PacloJIOKEHHOI'O B JUHAMUYECKOM IIOPSIKE CIEJOBAHUA:
Sl: x=e+2z

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

46. Tloctpoiite Tpad 3aBUCHMOCTEH IO JaHHBIM MEXJy oleparopaMu Ui (parMeHTa TeKcTa
MIPOrPAMMBI, PACIOIIOKEHHOTO B JUHAMUYECKOM MOPSAKE CIEAOBAaHUS:

S1: x=x+2y

S2: y=2f+x

S3: z=z+z

S4: y=z+x

47. Jlns nukna
doi=1,u

Sl1: a(i) =d@)+5*

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

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



doi=1,u

SI: a(i) =d(@)+5*i
S2: c(i) = a(i+1)*2
enddo

OTIPEJICIIUTE PACCTOSIHUE 3aBUCUMOCTH, THII 3aBUCIMOCTH H BO3MOXXHOCTh pacrapaijicIiBaHus.
49. Jlnst mukna

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

OMPCACIINTE PACCTOAHUC 3aBUCUMOCTHU, THUIl 3aBUCUMOCTU U BO3MOXXHOCTD pacrapalljiCInBaHusd.

50. C uem cBs3aHBI OCHOBHBIE IPOOJIEMBI ONPEICICHNUS BEKTOpa PACCTOSHUN IIPH aHAJIN3€ BIOKEHHBIX
LUKJIOB Ha 3aBUCHUMOCTb I10 JAHHBIM?

51. Jlnsa nukia
do j1 = lul
do j2 = lL,u2
S1: a(i, j) = b(@i, j) * 2
S2: ¢(i, j) = a(i, j-1) + 1
enddo
enddo
OTIPEJICIIUTE BEKTOP PACCTOSHUI, BEKTOP HAMIPABICHUN U THIT 3aBUCHMOCTH.
52. Jlnsg uukia
do j1 = lul
do j2 = lL,u2
S1: a(i, j) = b(@i, j) * 2
S2: ¢, j) = a(i, j+2) + 1
enddo
enddo
OTIPEJICIIUTE BEKTOP PACCTOSHUI, BEKTOP HAMPABICHUN U THIT 3aBUCHMOCTH.
53. Jlnsa uukia
do j1 = lul
do j2 = lL,u2
S1: a(i, j) = b(@i, j) * 2
S2: ¢(i, j) = a(i-1, j+2) + 1
enddo
enddo
OTIPEJICIIUTE BEKTOP PACCTOSHUI, BEKTOP HAMPABICHUH U THIT 3aBUCHMOCTH.
54. Jlng uukia
do j1 = lul
do j2 = lL,u2
S1: a(i, j) = b(@i, j) * 2
S2: ¢, j) =a(i+1,j+3) + 1
enddo
enddo
OTIPEJICIIUTE BEKTOP PACCTOSHUI, BEKTOP HAMPABICHUN U THIT 3aBUCHMOCTH.
55. Jlnsa uukia
do j1 = lul
do j2 = lL,u2
S1: a(i, j) = b(@i, j) * 2
S2: ¢(i, j) = a(i, j+2) + 1
enddo
enddo
OTIPEJICIIUTE BEKTOP PACCTOSHUI, BEKTOP HAMPABICHUH U THIT 3aBUCHMOCTH.
56. Jlnsa 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 PACCTOSHU, BEKTOP HAINIPABICHUI U TUIT 3aBUCUMOCTH.

58. IlycTs BekTOp HampaBieHHM JUIsi JBYMEPHOTO ITUKJIA UMEET BUJ («=»,«=»). Kakue u3 cnemyrommx
YTBEPXKICHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacmapajuiesieH 0 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHH, 10 BHEUIHEMY HHICKCY NPH YCIOBHM TyONMpPOBAaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY IpPU YCIOBHUH OaphepHOW CHHXPOHM3ALHMU 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 10 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHH, 10 BHEUIHEMY HHIEKCY NPH YCIOBHM IyONMpPOBAaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY IpPU YCIOBHUH OaphepHOW CHHXPOHM3ALHMU MEXAY WTEPalUsIMH BHEIIHETO
IIUKJIA, [T0 ABYM MHJEKcaM 0e3 OrpaHUYEHUil, He MOXKET OBbITh pacnapaiencH?

60. IlycTe BexkTOp HampaBiIeHHM sl JBYMEPHOTO ITUKJIA UMeEeT BUJ («<»,«<»). Kakue n3 cnemyrommx
YTBEPKACHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacnapajuiesieH 0 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHH, 10 BHEUIHEMY HHICKCY NPH YCIOBHM TyONMpPOBAaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY NIpU YCIOBHUH OapbepHOW CHHXPOHHM3ALHMU MEXAY WTEpalUsIMH BHEIIHETO
IIUKJIA, [T0 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKET OBbITh pacnapaiieneH?

61. IlycTs BexkTOp HampaBiIeHHM ISl JBYMEPHOTO ITUKJIA UMEeT BUJ («=»,«<»). Kakue n3 cnemyronmx
YTBEPXKICHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacmapajuiesieH 0 BHEIIHEMY HHIEKCY 0e30
BCSIKMX OTPAHUYEHHH, 10 BHEUIHEMY HHIEKCY NPH YCIOBHM IyONMpPOBaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY NpU 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 cnemyrommx
YTBEPKICHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacnapajuiesieH 0 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHH, 10 BHEUIHEMY HHIEKCY NPH YCIOBHM IyONMpPOBaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY IpPU YCIOBHUH OaphepHOW CHHXPOHM3ALHMU MEXAY WTEpalUsIMH BHEIIHETO
IIUKJIA, [T0 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKET OBbITh pacnapaieneH?

63. IlycTs BeKkTOp HampaBiIeHHM JUIsI JBYMEPHOTO ITUKJIA UMEET BUJ («=»,«>»). Kakue u3 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 pacnapaiieneH?

64. IlycTs BeKTOp HampaBiIeHHM JUIsI JBYMEPHOTO ITUKJIA UMEET BUJ («>»,«>»). Kakue u3 cnemyrommx
YTBEPKACHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacnapajuiesieH 0 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHH, 10 BHEUIHEMY HHICKCY NPH YCIOBHM TyONMpPOBaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY IpPU YCIOBHUH OaphepHOW CHHXPOHHM3ALHMU MEXAY WTEpalUsIMH BHEIIHETO
IIUKJIA, 10 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKeT OBbITh pacnapaieneH?

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



66. IlycTp BekTOp HampaBiIeHHM JUIsI JBYMEPHOTO ITUKJIA UMEET BUJ («>»,«<»). Kakue u3 cnemyrommx
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?

67. IlycTp 1y11 HEKOTOPOrO MHOTOMEPHOT'O LMKJIA BEKTOP HANPABICHUH UMEET BUI («=0,4<,. .. «>»).
YTo MOXKHO CKa3aThb IPO THI 3aBUCUMOCTH, 0OHAPYKMBAEMOIl MEXKy OIllepaTopaMHM MOCIe PACKPHITHS
LUKJIA: 3TO — MCTUHHAS 3aBUCUMOCTb, 3TO — aHTHU3aBUCHUMOCTh, HUYETO CKa3aTh HeJlb3s?

68. IlycTp UI1 HEKOTOPOTO MHOTOMEPHOTO IMKJIA BEKTOP HANpPaBICHUI MMEET BUI («>,«<,... «>»).
UTo MOXHO CKa3aTh PO TUI 3aBUCUMOCTH, OOHAPYKUBAEMON MEXKIy OIepaTopaMH IOCe PaCKPBITHS
IIUKJIA: 3TO — HUCTUHHAs 3aBUCHMOCTb, 3TO — AHTU3aBUCHMOCTb, HUYETO CKa3aTh HeJb3s?

69. IlycTp 111 HEKOTOPOrO MHOTOMEPHOT'O LMKJIA BEKTOP HANPABICHUH UMEET BUI (<), «=),. .. «>»).
YTo MOXKHO CKa3aThb IPO THI 3aBUCUMOCTH, 0OHAPYKMBAEMOIl MEXK1y OIllepaTopaMHM MOCIe PACKPHITHS
LUKJIA: 3TO — MCTUHHAS 3aBUCUMOCTb, 3TO — aHTH3aBUCHUMOCTh, HUYETO CKa3aTh HeJlb3s?

70. DxBHBaJIeHTHOE NpeoOpa3oBaHUE MPOrPaMMbl — 3TO: MPEOOpPa3OBaHUE TUHAMHYECKOTO HOPSIKa
CIICIOBAHUsI OIIEPAaTOPOB, COXPAHSIIONIEE PE3yIbTaT MPH JIIOOBIX BXOIHBIX JAaHHBIX; MpeoOpa3oBaHMUE,
coxpansromee rpad aaropuTMma; npeodpazoBaHHE, COXPAHSIONICEe 3aBUCHMOCTH 1O JAaHHBIM MEXIY
olepaTopamMy, HU4YEro U3 BBILIETIEPEUNCICHHOTO.

71. Tlouemy 3HaHHE O BO3MOKHOCTH S3KBHMBAJICHTHOTO H3MEHEHHUS TOpSAIKA BIOKEHHOCTH BO
BJIOKEHHBIX LIMKJIAX JJISl pacnapasuieIuBaHus IPOTPaMM SIBISETCS BAXKHBIM?

72. Ilepeunicnure TOMOIHUTENIBLHBIC YCIOBHS B TEOPEME O JOCTATOYHOCTHU NMPHEMOB pa3AeieHUs IIUKIIa,
BBIPAaBHUBAHMs LMKJIA W JOMYCTUMOW IEPECTaHOBKM OIEPATOPOB B TeJie IMKIA Uil YCTPAaHEHHS
3aBUCHMOCTEH, CBSI3aHHBIX C IIUKJIOM.

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

74. CropaBemMBO JHM YTBEPXKAEHHE, €CIM MEXIy OIeparopaMH IMKJIA CYyLIIECTBYeT HCTHHHAS
3aBHCHMOCTb — IIMKJI TI0 UTEPALMsIM paclapaieuTh HEBO3MOKHO? OOOCHYHTE OTBET.

75. CrnpaBeUuIMBO JI YTBEPXKICHHE, €CIM MEXIY OINepaTopaMy HEBIOKEHHOTO IHKJA CYIIECTBYET
WUCTUHHAS 3aBUCHMOCTb C pACCTOSIHUEM 3aBUCHMOCTH PaBHBIM | — LUK [0 UTepanusM
pacnapanieauTs TPUHIUIHAIBHO HeBO3MOXKHO? OOOCHY#TE OTBET.

76. Kakue npuembl pacnapajuie/IiBaHUsl LUKIOB NPU HAJTUYMU 3aBUCHMOCTH OIEPAaToOpOB LUKJA MO
CKaJIIPHBIM II€PEMEHHBIM SBJISFOTCS SKBHUBAJICHTHBIM INpeoOpa3oBaHHMEM IPOrpaMM: IpUBATH3ALNSA,
«JTUKBUJALUNS» UHAYKIHOHHBIX IEPEMEHHBIX, PEAYKLINsA?

77. ChpaBeIJIBO JIM CIEAYIOLIEEe YTBEPXKIACHHUE: pacnapalieIMBaHue ¢ TIOMOLIbIO IPHEMa PEeAYKLUU
BCET/Ia SIBISIETCS] HEOKBUBAJICHTHBIM IpeoOpa3oBanueM mporpamMmbl? O60CHYHTE CBOI OTBET.

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

79. MOXHO JH YyCTPaHUTh B TOCJIEI0OBATEILHON NPOTrPaMMe HUCTUHHBIE 3aBUCUMOCTH 10 JAHHBIM JIJIS
MOJTy4eHHS KOPPEKTHON MapalyieIbHON Bepcun?

80. Kakue cxembl pacnpenesneHus padoT Ha Tare Ha3HAUCHHUS MEKIY BUPTYyaJIbHBIMH HCTIOIHUTEISIMU
Bam uzBecTHBI?

81. Cucrema OJ/IY He sBnsieTcs KECTKOW W pemiaerca siBHBIM MetonoMm Pynre-Kyrtel. bymer nm
peanu3oBaHHas UL  TakOro  ypaBHEHHUS  MOcJenoBarenbHas  mporpamma  3¢ddexkruBHO
pacnapasnienuBaTbes?

82. XKecrkas cucrema OOBIKHOBEHHBIX au(depeHIIMaNbHbIX YpaBHEHUH pemaeTcsi W-METOJIoM C
3aMEHOW TOYHOTO OOpalieHus MaTpulbl npuOnmxeHHsM o metony Ilymena. Kakas Bepcust metona
Joryckaer Oosiee 3QQEKTHBHYIO TapaUICIbHYI0 pealn3aiuio — ¢ HECKOJbKUMH HTEPAlUsIMHU IS
BBIUMCIICHUS] MaTPULIBI WM C YYETOM HECKOJIBKUX MOCIIEeIOBATEIIbHBIX CTEIICHEH HEBSI3KH?

83. Byzer M 0OIHOKPATHO JAMAaroHAILHO HESIBHBIA METOJl, OCHOBaHHBIA Ha MeToje Po3eHOpoka, Oonee
3¢ GEKTUBHBIM C TOYKH 3PEHUS paciapajieIMBaHus IO CPABHEHHIO CO BCEMH OCTAJIbHBIMU METOJaMH
TOTO K€ Kiacca?

84. Meton mapaiensHON cTpenbObl Oyner 0onee Sh(EKTUBHBIM MO0 CPABHEHHIO C METOJIOM CTPEIhObI:
A. Ecaum 4MCIO HCIONHUTENEH MPEBHIIAET KOJUYECTBO JOOABIEHHBIX CHCTEM JIMHEHHBIX
nudQepeHanbHbpIX ypaBHeHHd B Bapuamusx b. B mobom ciydae, Tak Kak ObICTpee CXOISATCS
UTEepalK M0 IPUCTPETIOUHbIM napameTpaMm B. Ecnu ncxomHast kpaeBast 3agada Xxopomo o0yCIIOBIEHa,
U B 9TOM Cilyyae ObICTpee CXOAATCS UTEPALUH 10 IPUCTPEIOYHBIM ITapaMeTpam

85. Ectp 1M cMbicn mpu  peanM3alMd  METONA MapajyieNIbHOW  CTPeibObl  HCHOJIBb30BATh
pacrapajulelIiBaHUE PEUICHUST CHCTEMBbl JIMHEMHBIX YpPaBHEHHM B IIpouecce UTEpalui Mo
MPUCTPETIOYHBIM MapaMerpam?



86. Ilpu peanuzanuu mapaiiedbHOW MPHUCTPETKHA pealn30BaHO JABe Bepcuu Mertona. [lpu mepsoit
peanu3anuu cHaJajla pelaroTcs HeJMHEWHBbIE YpaBHEHUS, IaHHBIE COXPAHSIOTCS, a 3aTeM PEeLIaroTCs
ypaBHEHUS B BapualUsaX, BO BTOPOH peanu3aliy Bce 3T YPaBHEHUS pellaroTcs ofHOoBpeMeHHO. Kakast
peanuzanus 6onee 3hpHeKTUBHA C TOUKH 3pEHUS pacrapaisieuBaHus?

87. Pemarorcs nBe Onm3kue 3aaaum — ypaBHeHue auddysuu u ypasaenue auddy3un ¢ KOHBEKIHEH.
Ucnonb3yercst HesiBHAas cxema. MOXHO JIM B KaKAOM M3 3THX CIIy4aeB HCIOJIb30BAaTh AITOPUTM
PeAYKIMHU TSI pEIISHUS] CUCTEMBI TIMHEHHBIX YPaBHEHUH C TpeXIMaroHalbHON MaTpuiei?

88. Pemarorcs nBe Onm3kue 3aaaum — ypaBHeHue auddysuu u ypasaenue auddy3un ¢ KOHBEKIHEH.
Hcnonb3ytoTest cxembl, B KOTOPHIX AU(QYy3HOHHBINA ONepaTop anmpoKCUMHUPYETCS Ha BEPXHEM CJIO€ IO
BPEMEHHU, a KOHBEKTUBHBIEC YJIEHBI — HA HIDKHEM CJIO€ IO BpeMEHU. MOXHO JIM B KaKAOM U3 ITHX
Clly4aeB HCIOJb30BaTh AQJTOPUTM PEAYKUHUW Uil PELICHHs CHCTEMbl JIHHEHHBIX YpaBHEHHUH C
TpexIMaroHaIbHON MaTpuIei?

buner 1

1. Kakne u3 TEXHONOTMYECKHX J3TaloB MPHUCYIIM TOJBKO TapajurMe MapajuleIbHOTOo
MPOrPaMMHPOBAHMS: OCTPOCHNE MaTEMaTH4ECKON MOJIEIH, IEKOMIIO3UIINS, apaH)KUPOBKA, HAITMCAHUE
pOrpamMmal?

2. YeM IEKOMITO3UIAS 110 JAaHHBIM OTINYAETCS OT JEKOMIIO3UIMH 10 BEIUUCIEHUSAM ?
buier 2

1. B yem 3akmo4aroTcs JOCTOMHCTBA M HEIOCTAaTKH CTAaTHYECKOTO M JWHAMHYECKOTO CHOCOO0B
Ha3HAueHMs 3a/1a4 BUPTYaIbHbIM UCIOIHUTEISIM?

2. KaxoBbl OCHOBHBIE 1I€JIM 3Tana HAa3HAUEHUs: COKPALICHUE 3arpy3Kd HCIIOJIHHUTENCH, OaJaHCHpOBKa
3arpy3KHM HUCIIOJIHHTENIEH, COKpalleHHe OOMEHOB JaHHBIMH MEKAY HCIOJTHUTENSIMH, PaBHOMEPHBIH
00MEH JaHHBIMH MEXy UCIIOJHUTEISIMH, COKpAIlEHUE HAKIIaJIHbIX PAcXOA0B Ha Ha3HaueHHUe?

buier 3

1. BepHo nm creayromnee yTBEpXkKACHHE: MOJENb Iepeadyd COOOUICHWH B TapajuieIbHOM
MPOTrPaMMHPOBAHUY TTPUMEHNMA TOJIBKO HA CHCTEMax C pacrpeneiaeHHon mamsaTeio? O0ocHy#Te CBO
OTBET.

2. TlpuBenute mpruMep MPOrpaMMHOTO KO/Ia C BHYTPEHHHUM MapajuieTu3MOM, KOTOPBIH, ¢ Bareit Touku
3pEHMsI, HEJIB3sI paclapaieuTh aBTOMaTHYECKH (€CIIH TaKUe CYIIECTBYIOT).

buier 4

1. B dyeM 3aKO4arOTCsA JOCTOMHCTBA M HEIOCTATKU PA3JIMYHBIX MOAMOJCICH MpOrpaMMUpPOBaHUS B
MOJIeJIH 00111el namMaTu?

2. Ha xakoM sTame B mapa/uleJbHON MpOrpaMMme 3aJayd HAa3HAYAIOTCSA PEATbHBIM (PHU3UUCCKUM
WCIIOJTHUTEIISIM: Ha 3Tare JICKOMIIO3UIMH, Ha JTale Ha3HAa4YeHHs, Ha dTale apaHkKUPOBKH, Ha dTare
oTtoOpaxeHus?

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

Onenka omM4YHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomio 6 0aioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHual, IPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 3a/1a49 HEKOTOPBIE HETOYHOCTH.



OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
1 IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAacT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBIEeTBOpUTENbHO 4 Oamya - BBICTABIACTCS CTYICHTY, IOKa3aBIIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBIECTBOPUTENBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBI HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
TUIIOBBIX 3a]ay.

OueHka HEYIOBIETBOPUTEIbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne ommOKy B (GOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3a/1ad.

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

Bo Bpemss mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecsi MOTYT TOJb30BaThCs
IpOrpaMMOl TUCHHUIUTMHEI, @ TAKXKE CIIPABOYHON JINTEPATY PO, BBIYUCIUTEILHON TEXHUKOM.
JuddepeHrpoBaHHBIN 3a4€T MPOBOAMUTCS ITyTEM OPraHU3AINHU CIEIHUAIBHOTO ONPOCa, MPOBOAUMOTO
B yCTHOM (hopme.



