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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: BBeneHue B pacnapauieIMBaHUE alTOPUTMOB U IIPOrpaMM
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

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

Kypc: 2
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 4 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 120 gac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocrasuin: B.E. Kaprnios, kanu. ¢u3.-Mar. HayK, IOIEHT, IOIIEHT

[Iporpamma obcyxaeHa Ha 3aceqannu kKadenpsl THPOPMATHKH U BRIYUCIUTeNsHONU Maremaruku 06.02.2020



AHHOTANMA

B paMkax maHHOTO Kypca CTYAEHTHI TO3HAKOMSTCS C TOAXOAAMH, HCIIONB3YIOIIUMUCS ISl TIOCTPOEHUS
MapaJUIebHBIX BBIYUCIUTEIBHBIX AJITOPUTMOB, HM3y4yaT 3JEMEHTHl ACMMITOTHYECKOTO aHaIW3a, MOIydar

0azoBble 3HaHUs 0 TexHonorusx OpenMP u MPI.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OcBoeHuE CTyIEHTaMH 3HAHUM B OOJACTH MPHUMEHEHHUS COBPEMEHHBIX BBICOKOIPOM3BOAUTEILHBIX
KOMIUJICKCOB DPa3IMYHON apXWUTEKTyphl B HAy4HBIX HMCCIEAOBAHMAX M TPHUKIAAHBIX 007acTIX, B
YaCTHOCTH — B MaTeMaTHYECKOM MOAEITUPOBAHUU M 00paboTKe OONBIINX MAaCCUBOB IaHHBIX.

33]13‘[1/[ JAUCHUIIINHBI

. ®opMHUpPOBaHHE OCHOBHBIX 3HAaHMM B 0OONACTH NPUMEHEHHS BBICOKONPOU3BOAUTEIBHBIX
BBIYMCIIMTENIBHBIX KOMIUIEKCOB PAa3JMYHOM apXUTEKTYphl Ha OCHOBE KypcoB HH(OPMATHKH,
OTIEPALIMOHHBIX CHCTEM, SI3BIKOB MPOTrPAMMHUPOBAHHS W KYpPCOB BBIYMCIUTEIBHONW MaTEeMAaTHKH IS
oOecrieueHUss TEXHOJOTMYECKHMX OCHOB MAaTeMaTH4eCKOrO MOJCIHPOBAaHMS B  COBPEMEHHBIX
WHHOBALlMOHHBIX cepax AesITeIbHOCTH;

° 06yquHe CTYACHTOB IIPpUHOUIIAM CO3aHUSA 3(1)(1)6KTI/IBHBIX napaJuICJIbHBIX aJITOPUTMOB U TPOTpaMMm,
aHalin3a CyHICCTBYIOIIUX IIpOrpaMm M aJlTOPUTMOB Ha MapaJluICJIbHOCTb, 3HAKOMCTBO C OCHOBHBIMH

MCTOAaMH W [PUHIOUIIAMU [ApPaAJUICIIBHOTO TIPOTrpaMMUPOBAHUA,

[apajuleIbHOIO IPOrPaMMHUPOBAHUS;

OCHOBHBIMH TCXHOJIOTHAMU

* (opmupoBaHME MOAXOIOB K BBHINOJHEHUIO MCCIEIOBAaHUN CTYJICHTaMH B 00JIaCTH MapajuieNbHbIX
BBIYMCIICHUN M MaTeMaTHYeCKOro MOJEIMPOBAHUS C HCIIOJIB30BAaHUEM 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,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/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, BeIJIENISSA 3TAbl €€ PELICHNUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

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

YK-1.4 I'pamotHO, JIOTUYHO, apryMeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-1.5 Ompenenser ©  ONEHUBACT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a91

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 aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CTpOUTb MareMaTH4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CriocobeH ucronb30BaTh COBPEMEHHbBIE

I/IH(i)OpMaI_II/IOHHLIe TCXHOJIOTHH U

OIIK-2.1 Crniocoben MPUMEHSTh COBPEMEHHEBIE
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

HPOTrpaMMHbIE CPEACTBA IIPU PELICHNUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIJIEHHBIC
po(eCCHOHANIBHOM IEATENBHOCTH, COOMIONAsA  |MaTEMATHYECKME METOABl M IPHUKIAJHOE HPOrPAMMHOE
TpeOoBaHus MHYOPMAIIMOHHOM OE30MIACHOCTH  [o0ecrieyeHre Uil pelIeHHMs — Hay4HbIX  3a1ad B
npodeccuoHaIbHON 0bnacTu
OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H

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

MHTEJUICKTYaJbHOTO aHajdu3a HMHGOPMAIMU TIPU pEIIeHUU
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH




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

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOU
u (W) TexHoJIornyeckod uHpopMauum B objactu
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 CmocobeH pemars TIOCTaBICHHBIC 3a7a4dl B
obnactu TEOPETUUECKUX u IKCTIEPUMEHTAIBHBIX
HCCIICIOBaHMI U pa3paboToOK

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

OIIK-5.3 Cnocober k mpodecCHOHATHHOW SKCILTyaTarluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4YHO-HCCIIEI0BATEIbCKON
(M3MEpUTENHHO-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
ONMHMCAHMSI W WCCIEAOBAaHUS TPOIECCOB U SBICHHA B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[IK-1.8 Bnageer HaBblKamMH pPabOTBI C COBPEMEHHBIMH
SI3BIKAMHU [IPOIPAMMHPOBAHUS M IPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-1.3 Bnageer KyasTypoil MIOCTAaHOBKH Hay4YHOH 3ala4d U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUHBIX OOBEKTOB M CHCTEM

[IK-1.6 3HaeT OCHOBHBIC MpaBWJia TOBEACHUS M PabOTHI 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

IIK-2.2  VYMeeT HaxOmOUTh  KIIIOUEBBIC
OTIpEICIIAIONINE H3y4yaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

rapaMeTpebl,
U IIPOU3BOIUTH

[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 TEOPETUYECKMX TIOIXOJOB M  yMEHHUE
OLICHMBaTh TOYHOCTh HPUOTMKEHHBIX AHAIUTHYECKHX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YmeeT npon3BOANTE OLEHKY TOYHOCTH UYHCIEHHBIX
METOJIOB, HCHOJB3yeMbIXx Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB U  o0beMma
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

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

[IK-4.3 CnocobeHn 000CHOBaTh NPUYMHHO-CJIC/ICTBCHHBIC
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesIei

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

3HAThb:

- I/ICTOpI/I}O 9BOJIOLOHU BBIYHUCIIUTCIBHBIX CUCTEM U MCTOPUYCCKYIO H606XOZ[I/IMOCTB HCIIOJIb30BaHUsA

napaJluICJIbHBIX BBIHHCHCHHﬁ;

- OCHOBBI apXUTCKTYPbI IapaJICJIbHBIX BbIYUCIIUTCIIbHBIX KOMIIJICKCOB,

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

- MCTOAbI ACKOMIIO3UIIUU MMOCJICA0BATCIIbHBIX AJITOPUTMOB;

CITOCOOBI DKBHUBAJIGHTHBIX W HEIKBHUBAJICHTHBIX Hp606pa30BaHI/H\/'I IOCJICAOBATCIIBHBIX IIPOIpaMM,

MO3BOJIAIOMIUX UCITOJIB30BATh UX HaA IMAapaJlJICJIbHBIX BBIYUCIIUTCIIBHBIX KOMIUICKCAX,
- OCHOBHBIC UACH ITPU p€ajin3allii YUCJICHHBIX aJITOPUTMOB, ITO3BOJIAIOIINX n30eKarh Clly4das HU3KOH

3¢ EKTUBHOCTH paciapaijieinBaHusl.
YMETB:




- OueHMBaTh ACHMOTOTHYECKYIO CIOKHOCTDH MCHOIB3YEMBIX aJITOPUTMOB U BHIOUPATh ONTHMAJbHbIC
AJTOPUTMBI JIJIsl COBPEMEHHBIX IPOTPaMM;
- AQHAJIM3MPOBATh  IOCIIEAOBATEIbHBIE IPOTPAaMMBbl JJISl  BBISBJICHHS BO3MOXKHOCTH —HUX
pacnapasienvBaHus;
- oueHuBarh 3QPEeKTUBHOCTH PabOThI pacmapajieICHHBIX TPOrpamMM;
- BBIOMpaTh A(QEKTUBHBIC YHCICHHBIE METOMbI ISl IOCTABICHHBIX 33734 MaTeMaTU4eCcKOTo
MOJZIETTUPOBAHUSI.

BJIaJICTh:
- Ilpuemamu pacnapasiienuBaHus aJTOPUTMOB U POTPaMM;
- CpPeACTBaMU M TEXHOJOTHSIMH pa3padOTKU NPUIOKEHHH, 00ecrneynBaromuX IPOBEACHUE
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 3BOMIOIMK BBIYHCIUTEIBHBIX
CUCTEM. ApXHUTEKTYpHBIN u
1 MIPOTPaMMHBIN napajieNu3M. 6 12
[lapagurmMel  mocieqoOBaTENLHOTO U
[apajulebHOIO IPOrpaMMHUPOBAHUS
) OneMeHThl AaCUMITOTUYECKOIO aHajau3a 6 12
QJITOPUTMOB
3 JlekoMro3uiusi aaropuTMOB Ha YpPOBHE ] 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 [1apajuIeIbHOrO ] 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 3BONIOLMU  BBIYUCIUTEIBHBIX CHUCTEM. ApPXUTEKTYpHBIA W NPOTrpaMMHBIN
napasuienusM. [lapagurmsl nociae10BaTeIbHOIO U Mapajlie]bHOIO IPOrpaMMHUPOBaHUS



ApXUTEKTYypHBIN U IPOrpaMMHBIN nmapamnienusM. IIpoGnemMbl HCIONb30BaHUS MApAICIIBHBIX CUCTEM.
Henepenocumocts anroputMoB. OMIMOKH OKpPYIJICHHS. 3aBHCUMOCTh OT apXUTEKTYpBI, s3bIKa,
kommuisatopa, OC. Pacmmpennas kBanmudukanus Onunana. [pumepsr SISD, SIMD, MISD, MIMD
MamuH. Mozeny mapajulelbHOTO MPOTPaMMHUPOBaHUsL. DTaIlbl MApauUICIEHOTO PEIICHUS MPoOiIeM:
decomposition, assignment, orchestration, mapping. 3ajga4uu, pemaemple Ha KaX/I0M dTarle.

2. DneMeHTHI aCHMITTOTUYECKOTO aHAIN3a aJITOPUTMOB

DneMeHThl ACUMIITOTUYECKOTO aHaIu3a aaroputMoB. OCHOBHBIE NIPEAIIONOXKEHHs. BorancnurenpHast
monenb RAM. Tepmuuonoruss u 0003HAYCHHs. ACHMITOTHYECKHE OTHOIICHWA. Hawmmydmmit
MOCJIeI0BAaTeIbHBINA anroput™. [IprMep acCHMITOTHYECKOTO aHAIM3a CIIOKHOCTH TIOCIIE0BATENHHOTO
anropuT™Ma BBIOOpA DIIEMEHTa W3 MHOXECTBa. PexyppeHTHble cooTHOmIeHus. OCHOBHAas Teopema
ACUMITOTHYECKOTO  aHanu3a.  BerumcnurensHsle  momenu  PRAM.  VYekopenwe — mpum
pacnapayuienuBaHud. CTOMMOCTh MapaJUieibHOTO anroputMa. ONTUMAaTbHOCTH ajdrOpUTMa 110
cTouMocTH. [IpuMep acUMNTOTHYECKOTO aHan3a CIOKHOCTH MapauIeIbHOTO alrOpuTMa BBIOOpa
JJIeMEHTa U3 MHOXKeCTBa. OTPaHUYEHHOCTh ACUMIITOTUYECKOTO aHAIH3a.

3. JIeKOMITO3UIMS aITOPUTMOB Ha YPOBHE OIlepauil

JIeKOMIIO3UIMSI JITOPUTMOB Ha ypoBHe omepauuii. [lonstne o rtpade anmropurma. Crporo
napauienbable  GopMbl rpada, KaHOHWYEcKas mapajuienbHas ¢opma. CoOOTHECEHHWE CTPOro
napajuieJbHBIX (OPM C BBIOJHEHUEM alrOpUTMAa Ha KOHKPETHBIX apXUTEKTYPHBIX DPEHICHUSX.
SIpychl napajutenbHOi GpopMbl, UX IUPUHA U BbIcoTa. KOHIIENIMS HEOrpaHUYEHHOTO MapaieIn3Ma.
OmnpeneneHre MaKCMMaIbHO BO3MOKHOTO YCKOPEHUS 110 SIPYCHO-TIapajuIeNIbHON opme anropurma.

4. YkpynHeHue napajuieibHbIX SPYCOB.

VYKpynHEHHEe NapauleIbHBIX SPyCcOB. J(€KOMIO3HUIMS aNrOpUTMOB U MPOTrpaMM Ha YPOBHE ACHCTBHI
u orneparopoB. YcnoBus bepHcrailHa m ux HapyuieHue. VICTHHHAs WM NOTOKOBasi 3aBUCHUMOCTS,
AHTH3aBHCHMOCTb, 3aBUCUMOCTh [0 BBIXOJHBIM JaHHBIM. [padber 3aBucumoctend. CBs3b
3aBHCHUMOCTEHN OIIEpPaTOPOB C BO3MOKHOCTHIO OJJHOBPEMEHHOTO BBIIIOJIHEHUSI.

5. IlapannensHOCTh HUKIIOB

[MTapannensHOCTh IUKIIOB. IIpocThie IUKIIBI: pacCTOSIHUE 3aBUCUMOCTH; 3aBUCHMOCTH, CBS3aHHbBIE U
HECBS3aHHBIE C LUKIOM. BroxenHele w1ukibl. Bekropa 3aBUcHMOCTHM W HampasieHuid. Mx
UCITIONIb30BaHUE ISl ONpENeNieHHs BO3MOXHOCTH — pacmapajulenuBaHus IUKIoB. CrocoOsl
ycTpaHenus 3aBucumocted: loop distribution, code replication, loop alignment, mpuBaTH3anus
MEePEeMEHHBIX, HHIYKLUS U peAyKIHs. JlekoMrno3unns Ha ypoBHe OJI0KOB OIIEpaTopoB, m-OI0KH.

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

Assignment. OCHOBHBIC TMOAXOIbl K OpPraHU3allM{d pa3MEIICHUs 3ajad Ha Mpoleccopax.
JluHamudeckoe, MOTOKOBOE, CTaTHUECKOe TUTaHupoBanue, work pool, pipeline, competition, divide &
conquer. Mx HemocTtaTkh ¥ JOCTOMHCTBA. IIpoOiemMbl OallaHCUPOBKH 3arpy3KH IPOIECCOPOB.
TOMOT¢HHBIC U TETEPOTCHHBIC BHIYUCIUTEIBHBIC CHCTEMBI.

7. Texnonoruss MPI nmapamieasHOro mporpaMMHpOBAHUS

AparXupoBKa BBIIOJIHEHU. |16 1 Kak CHHXPOHU3UPOBATH BBIUMCIICHUS U OOMEHHMBATHCSI TaHHBIMHU.
[lepexpeiTus. YxyameHue 0CIeA0BaTeIbHOIO aropuT™Ma AJIs YIIyUlIeHUs apaljlesIbHOTO.

8. Texnonorus OpenMP napannenbHOro IpOrpaMMHUPOBAHUS

Cunxponuzanusi B OpenMP. bapeep. dupekruBa ordered. Kputnueckue cexiuu. /lupextusa atomic.
3amku. Hupexrusa 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, M3ydarouuii JUCLUIUIMHY «BBeaeHue B pacnapajuiesidBaHUE ajJrOpUTMOB U Iporpamm’,
JIOJDKEH C OJHOM CTOPOHBI, OBIAAETh OOIIMM MOHSATHHHBIM allaparoM, a ¢ APYroil CTOPOHBI, AOJKEH
HAy4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

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

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAJIBHO HEOOXomuMoe Bpemsl [uis paldoThl CTylIeHTa HajJ TEMOH.
CamocrosiTenpbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— mpopaboTKy y4yeOHOro marepuana (yueOHOM M HaydyHOW JUTeparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUEHHBIX [UI1 CaMOCTOSITEIbHOIO M3YyHEHHUs, JI0Ka3aTelIbCTBO OTHAEIbHBIX
YTBEpKJICHUH, CBOWCTB;

— BBINIOJITHEHHUE J1a0OpaTOpHBIX paboT, Uil OCO3HAHUS CBS3€H MEXIy TEOpHMEell M MPaKTUYECKUMHU
HaBBbIKAMU;

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTyJAeHTa ocymiecTBisieTcss B (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

BaxHo 100UTHCA NMOHMMAHMS HM3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CiIEAyeT oOpalarbcs 3a KOHCYJIbTalUsAMHU K
JIEKTODY.






NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU
Kypc: 2

KBaJIH(UKALUS: OakanaBp
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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
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 CnocobeH aHanM3upoBaTh MOCTABJICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH U

OIIK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

NPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a1aq OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
po(heCCHOHATIEHON JNEATENBHOCTH, COOMIONAs | MaTeMaTHYecKue METOAbl M MPHUKIAIHOE NPOrPAMMHOE
TpeOoBaHUA MH(POPMALIMOHHON OE€30MACHOCTH  |obecneueHne  JUls  pelIeHHMs  HaydHbIX — 3a7ad 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 aHajdM3a WH(POpPMAIMUA TPU pEIICHHU
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3naeT OCHOBHbIC UCTOUYHUKH HAYYHO-TEXHHUYECKON
u (WIM) TEXHOJIOTHMYeCKoH uWHpopManuu B o0nacTu
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 CnocobeHn pemarb TMOCTaBICHHbIE 3aJa4dl B
obnactu TEOPETHUECKUX u SKCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

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

OIIK-5.3 CnocobeH K TpodecCHOHAIBLHOW DKCILTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH U TEXHOJIOTUYECKOM)

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 HCCICAOBAHMUS INPOLECCOB U SIBICHUA B
COOTBETCTBYIOIINX HayYHBIX 00JIACTIX

[IK-1.8 Bnageer HaBblkamMu pPabOTBl C COBPEMEHHBIMH
SI3bIKaMU [IPOI'PaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

[1IK-1.3 Bnazgeer KyasTypoil IOCTaHOBKM Hay4HOM 3a/a4d U
MOJIEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

[IK-1.6 3HaeT OCHOBHBIC MpaBWa TOBEACHUS U PaOOTHI 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

[IK-2.2  VYmeer HaxomuTh  KIIOYEBBIE  IapaMeTpBhl,
OIIpEeNeNIAIOIME U3yyaeMoe SIBJIEHHE, U IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI

[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 TIOIXOJOB M  yMEHHUE
OLICHMBaTh TOYHOCTh HPUOTMKEHHBIX AHAIUTHYECKHX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YMmeeTr npon3BOANTE OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIUMCIHUTENHHOU
CIIO)KHOCTH  MCIIONb3yEMBIX  aJrOPUTMOB U  o0beMma
TpeOyeMBIX BHIUHCIUTEIBHBIX PECYPCOB

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

[IK-4.3 CnocobeH 000CHOBaTh NPUYMHHO-CIIC/ICTBCHHBIC
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pe3yabTare MU3Yy4YCHHUA AHUCHUIIIAHBI «BBC,[[GHI/IG B pacmnapaJuiCiuBaHUuC aJIr'OpUTMOB W TPOTrpaMm»

00yJaromuiicst JOmKeH:

3HATb:

- I/ICTOpI/IIO 9BOJIIOLUN BBIYUCIUTCIIBHBIX CUCTEM U HCTOPHUYCCKYHO HCO6XOI[I/IMOCTL HUCIIOJIBb30BaHUA

napaJiIeJIbHbIX BBI‘-IHCJ'ICHPIfI;

- OCHOBBI aPXUTEKTYPhI NAPaJIICIbHBIX BEIYUCIUTEIBHBIX KOMILIEKCOB;

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

- METO[bl AEKOMIIO3ULMH [10CIIE0BATENbHbIX AJITOPUTMOB;

CIOCOOBI PKBUBAJICHTHBIX U HEYKBHBAJCHTHBIX Hp606paSOBaHI/II71 MMOCJICAOBATCIIbHBIX IIPOrpaMM,

TMO3BOJIAOIIUX HMCIIOJIB30BATh UX HA MMapaJlJICJIbHbIX BbIYUCIIMTCIIBHBIX KOMIIICKCAX;
- OCHOBHBIC UJCU ITPHU pCalindaliliv YUCJIICHHBIX aJITOPUTMOB, ITO3BOJIAIOIINX H30eKaTh ciry4as HU3KOH

3 PEKTUBHOCTH pacrapayieInBaHusI.
yMeThb:

- OI_IGHI/IBaTB ACUMIITOTUYCCKYIO CIIOXKHOCTH HUCIIOJIB3YyCMbIX aJITOPUTMOB U BLI6I/IpaTI: OIITUMAJIBHBIC

QJITOPUTMBI JUIsl COBPEMEHHBIX IIPOrPaMM;
MOCJEeI0BaTEIbHbIE

- aHaJM3UPOBATh
pacrapaiienTuBaHus;

oporpaMmbl  JI1  BBIABJICHUSA  BO3MOKHOCTU  HX

- oueHuBarh 3QPEeKTUBHOCTH PabOTHI pacmapajieIeHHBIX TPOrpamMm;
- BbIOMpaTh S(QQPEKTUBHBIC YHCICHHbIE METOABI JUIA IOCTABICHHBIX 3aJad MaTeMaTHYeCKOro

MOJICIIUPOBAHUS.
BJIaJeTh:

- Ilpuemamu pacnapajuieaMBaHus AJITOPUTMOB U IIPOTPaMM;
- CpPeACTBaMHU M TEXHOJIOTHSIMH Pa3paOOTKH NPUIOKEHHH, 00ecneynBaroluX IPOBEACHUE
[apajuleIbHOIO BEIYUCIUTEIBHOTO IKCIIEPUMEHTA.

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

Texymuil KOHTPOJb OCBOEHHS Marepuana CTyJEHTaMU IPOBOAUTCS C IOMOULIbIO IEPUOIUYECKHUX
OIPOCOB Ha ceMHHapax. [IpuMepbl KOHTPONBHBIX BOIIPOCOB:

- B KoHBeliepHOM yCTpPOWCTBE €CTh 7 CTYNEHEH, cpadaThIBAIOIINX 3a OJIHY €IWHHUIY BPEMEHH KaXK/asl.
3a CKOJNIBKO €OUHHMII BPEMEHH 3TO YCTpoiicTBo oOpaboraer 7 map aprymenToB: 1, 3, 7, 8, 13, 14,

BEpPHOTO OTBETa HET?

- UeM IeKOMMIO3HULMS 10 JAHHBIM OTIIMYAETCS OT JEKOMIIO3UIIMU IO BEIYUCICHUSIM?

- [lpuBeaure mpumep HaOOpa aKTHMBHOCTEH, JJIsl KOTOPOTO HapyIIEHBbI Bce ycioBUs bepHcraitHa, HO
KOTOPBIH, TEM HE MEHEE, SABIIACTCA JETEPMUHUPOBAHHBIM.

- Ecmm B nporpamMmme BCTPCUAKOTCA MABa OICparopa, MNPUBCACHHLBIX B JHHAMHUYCCKOM IMOPAIAKC

cJICIOBaHMS,




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

- Tlocrpoiite Tpad 3aBHCcMMOCTEH IO JaHHBIM MEXKAY oOleparopamu s (parMeHTa 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. MakcuManpHasi MUKOBAsl MPOM3BOIUTEIHHOCTh HAMOOJIEE MOIIHBIX COBPEMEHHBIX MapajlIeIbHBIX
BBIYHCIUTENbHBIX cUCTeM u3MepsieTcs: B enunHunax EFLOPs, B gecatkax PFLOPs, B egmnmmax
PFLOPs, B cotasix TFLOPs?

2. IIpon3BOIHUTENBHOCTh KOMIIBIOTEPA, NOCTUTHYTas NPH BBITOJHEHUH HEKOTOPOM MpPOTrpamMMBbl,
BbIpakeHa B TFLOPs. DTo 3HaueHre rOBOPUT O: CPeIHEM KOJIIMYECTBE ONepalnii Hajl BEIIEeCTBEHHBIMU
JAHHBIMH, TPEACTaBICHHBIMH B (hopMe Cc (PUKCHPOBAHHOHM 3amsITOM, BBIMOJHEHHBIX 34 CEKyHIY B
nporecce 00pabOTKM JaHHOHM MpOrpamMMbl; OOIEM YWCIIe KOMaH/l, BBITIOJHEHHBIX 3a BpeMsl paboThI
MPOrpaMMBbl; CPEJHEH CKOPOCTH BBINIOIHEHUS JAHHBIM KOMITBIOTEPOM apu(METHUECKUX ONepanuil Hal
BEIECTBEHHBIMU YHCIIaMH, HPEICTABICHHBIMU B ()OpME C IUIABAIOLICH 3alsiTON; CpeaHeH CKOPOCTH
BBITNIOJIHEHUS] JaHHBIM KOMIIBIOTEPOM apU(PMETUYCCKUX ONepalyii Haj BEILECTBEHHBIMH YHCIIaMHU,
MPEJCTaBICHHBIMI B (OpMe C TUIABAIOIICH 3alsTOW, JOCTUTHYTOW MpPH BBITIOJIHEHUW JaHHOU
MIPOTPAMMBI; BEICOKOM peanbHON MPOU3BOJUTEIBHOCTH JAHHOTO KOMIIBIOTEPA.

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

npousBogutensHocThio 50 GFLOPs. Kakoro pasmepa Obuiv MaTpuiibl: 500*500, 1000*1000,
2000%2000, 5000*5000, 7000*7000, BepHOTO OTBETa HET?
4. CkolpKO KpHU3HCOB software HacUMTBIBACTCS 3a BCIO HMCTOPUIO DPAa3BUTHS OJIEKTPOHHBIX

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

5. B kakoM xommbroTepe (YHKIMOHAIBHBIE YCTPOMCTBA COUYETANINM OJHOBPEMEHHO MPUHITHUITBI
KOHBeWepHO u mapaiuiensHol oOpabotku: IBM 704, IBM STRETCH, CDC 6600, CDC 7600,
ILLIAC IV, ATLAS, BepHOrO 0TBETa HET?

6. OTMeTbTe IpaBUIIbHBIE YTBEP)KICHUS HA TEMY MALIMHHOIO IPEACTaBICHUS YUCEN B COBPEMEHHBIX
OBM: Bce cymecTBoBaBmre 10 cux nop DBM ncnonb3yioT B KauecTBe 0a30BOM JBOUYHYIO CHCTEMY
CUMCJICHUS; MalIMHHOE SIICUJIOH B OCHOBHOM OIpenessieTcs AJMHOM MaHTHCChl B IPEACTaBICHUU
BEILIECTBEHHBIX YHCEJ; MAaHTHCCA YKCJIA B JBOMYHOM IPEACTABICHUU - Ta K€, YTO U MAHTHCCA €TI0
JECATUYHOTO Jorapuma; MalIMHHBIE HOJb M SICHWIOH HE MOTYT OBITh MHOIY4Y€HBI C ITOMOIIBIO
(dbopTpaH-IporpaMMBbl, UX CJIE€OyeT HalTH B AOKYMEHTALMH K KOMIIBIOTEPY; MAIIMHHOE CIIOXKCHHE
KOMMYTaTHUBHO; MAalIMHHOE CJIOKCHME AacCOLMAaTHUBHO; MAlIMHHOE YMHOXEHHE KOMMYTATUBHO;
MAaIIMHHOE YMHOKEHHE aCCOLUaTUBHO?

7. Kro ¥3 TepeuuciieHHBIX HWXKE Jofedl BHEC HamOONbIIMI BKJIaJl B Pa3BUTHE MapallielbHON
BbruncnutenbHoi Texnuku: [xon I'peii; Ceiimyp Kpoait; CtuBen Kpeiin; Kpuctuan Pait; @pencuc
Hpeik?

8. [leiicTBUTENbHBIE YNCIIa B MAILIMHHOM IIPEACTABICHUNU: BCErJa XpaHsITCa TOUYHO; BCEra XpaHsTCs C
HEHYJIEBOW OIIMOKOM OKPYIIICHHSI; XPaHIIMCh HA BCEX CYIIECTBOBABIIMX BBIYMCIUTEIBHBIX CHCTEMAX
B JIBOUYHOM IIPEJCTABICHUH; MMEIOT OTHOCHUTEIbHYIO OIIMOKY OKpYIVIEHHs He Oojiee MAalIMHHOTO
HYJISI; UMEIOT aOCOJIOTHYIO OIIMOKY OKpYIVIeHHS He Oojiee MAaIIMHHOTO SIICHIJIOH; WHOTIA XPaHATCA
TOYHO?

9. Konugeiiepaoe DY neneHusi COCTOUT U3 MATU CTYNEHEH, cpadarbBaronux 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 xoHBeHepHOM yCTpOWCTBE €CTh 7 CTyIEHEH, cpabaThIBarOIUX 32 OJHY CIWHHUILY BPEMEHH
KaX7as. 3a CKOJIbKO EIMHHI] BpEMEHHU 3TO yCTPOMCTBO oOpaboTtaer 7 map aprymenTos: 1, 3, 7, 8, 13,
14, BepHOTO OTBETA HET?

11. Ectp nBa xouBeiepubix DY: cnoxenue (4 cTynmeHn) U ymMHOXeHHe (6 cTymeHeil), Bce CTYIeHU
cpabarhIBalOT 32 OAMH TaKT. 3@ CKOJIBKO TAaKTOB OyAeT BhIMOJIIHEHAa BeKTOopHas omnepanus Ai=Bi+Ci*s,

i=1,2,...,60, ¢ Ucronb30BaHUEM JIaHHBIX YCTPOWCTB B pexume ¢ 3areruieHuem OY: 60, 69, 70, 128,
130, 240, 600?



12. Ectp nBa xonBeiiepHbix ®Y: crnoxenue (4 cTyneHH) U yMHOXeHHe (6 CTyNeHei), Bce CTYICeHH
cpabarhIBalOT 32 OAMH TaKT. 3@ CKOJILKO TAaKTOB OyAET BhIMOJIIHEHAa BeKTOopHas omnepanus Ai=Bi+Ci*s,
i=1,2,...,60, ¢ ucrons30BaHUEM JAHHBIX YCTpoicTB Oe3 3aremnenus DY: 60, 69, 70, 128, 130, 240,
600?

13. Apxutektypa KoMmIbloTepoB. OTMETbTE MNpaBUIIbHBIE yTBepkIaeHUs: B SMP-kommbroTepax Bce
npoueccopsl  paBHoONpaBHbI; apxXuUTekTypel NUMA m ccNUMA mno3BOJSIOT COXPAHHUTH €IUHOE
aJipecHOE IPOCTPAHCTBO Ui HAapajUIeNbHOM IporpaMMbl; K3II-IAMATh sSBUJIAch IPUUUHOU
BO3HUKHOBEHUs apxuTekTypsl NUMA; nmouck KomaH[, KOTOPbIE MOXKHO BBIIIOJHSTH HapajlieibHO, B
CYNEpCKAISIPHBIX MpOIleccopax MHPOMCXOAUT BO BpeMs pabdOTHl MPOrpaMMbl; Tapajuieu3M B
kiaccndecknx VLIW-koMnbproTepax BBIAEIAETCS KOMITAISTOPOM.

14. OTMeThTe MpaBUIBHBIC YTBEPXKICHHS PO KOMIBIOTEpHI: Kinaccudukanus OiauHHA COJACPKHUT 3
TUNA KOMIIBIOTEPOB; Kiaccupukanuss DnuHHA cofepkUT 4 THUIA KOMIIBIOTEPOB; KIIACCHU(pUKAIMS
@nuHHA conepKUT 6 TUIIOB KOMIIBIOTEPOB; OJHUM U3 IIPU3HAKOB BEKTOPHO-KOHBEHEPHOTO KOMIIbIOTEPA
SIBIISIETCSI  MHOTOIPOIIECCOPHOCTD, OJHMM M3 MPHU3HAKOB BEKTOPHO-KOHBEHEPHOTO KOMIIBIOTEpPA
SBJSIETCSl HAJM4YMe XOTS Obl OIHOTO KOHBEHepa, OIHUM W3 IPHU3HAKOB BEKTOPHO-KOHBEHEPHOIO
KOMITBIOTEpA SIBJIICTCSl HAJIMYKME BEKTOPHBIX PETHUCTPOB; KOHLEMIUSI HEOTPAHUUYCHHOTO MapauieIn3Ma
IPU Pa3BUTHN KOMITBIOTEPHOM TEXHUKH B OTIAJIEHHOM Oy/IyIIeM MOXKET CTaTh PeaIbHOCTBIO.

15. Kakme U3 TEXHOJOTHMYECKHMX STAlOB NPUCYLUIM TOJBKO MapajurMe NapajuielbHOTO
[IPOrpaMMUPOBAHUSA: IIOCTPOEHUE MAaTEMaTUUECKONH MOZEIIH, JEKOMIIO3UIIM, apAHKUPOBKA, HAIIICAHUE
MpOrpamMmal?

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

17. B yeM 3aKiO4aloOTCSl JAOCTOMHCTBA W HENOCTATKA CTaTUYECKOTO U JMHAMHUYECKOTO CIIOCOOOB
Ha3HAueHMsI 3a/1a4 BUPTYaIbHbIM UCIOIHUTENSIM?

18. KakoBbl OCHOBHBIE 1IeJIM dTala Ha3HAYCHUsS: COKpAIllEHUE 3arpy3KH UCIOJIHUTENCH, OalaHCUPOBKa
3arpy3KH HCIIOJHMTENCH, COKpalleHne OOMEHOB JaHHBIMU MEXIy HCIIOMHHUTENISIMH, PaBHOMEPHBII
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 KOAAa C BHYTPEHHUM MapajuIeu3MOM, KOTOpbIH, ¢ Bameit
TOYKH 3PEHUS, HETIb3S pacnapaliieIuTh aBTOMAaTHYECKHU (€CITU TaKHe CYLIECTBYIOT).

21. B 4yeM 3aKit04aloTCsl JOCTOMHCTBA M HEAOCTATKH PAa3IMYHBIX MMOAMOZEICH MPOrpaMMUpPOBaHHS B
Mozenu odmeit mamsTu?

22. Ha xakoM 5Tame B NapajUielibHOW NporpaMMe 3aladyd Ha3HAYaloTCsl peajbHbIM (PU3MUECKUM
UCIIOJHUTENISIM: Ha 3Tale JEKOMIIO3ULUM, Ha 3Tale Ha3Hau€HUs, Ha 3Talle apaH)KUPOBKH, HA JTale
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 MOCIEA0BATEIBHBIX AITOPUTMOB 1 M 2 COOTBETCTBEHHO.
Eciu T1(n) = O(T2(n)), To anroput™m 1: myyie anropurma2, He XyKe ajJropuTMa 2, Xyke ajaropurmal,
HE XYK€ alIropuT™Ma 2, HUYero Hellb3sl CKa3aTh.

26. ChopmynupyiiTe MOHSATHE ONTUMATBHOCTH MOCIIEA0BATEIBHOTO aITOPUTMA.

27. Kakue U3 HMKENepeuncIeHHBIX (HOPMYTHPOBOK OTHOCATCS K MOJIETH BBIUYHUCIUTEIBHONW CHCTEMbI
RAM: Bpemst mocTyna K mamsTH OIWHAKOBO JUIS BCEX SYEEK, HE3aBUCHUMO OT TOTO PacCMaTpUBAETCS
olnepauus YTEHUsS WIM OIepalys 3allCcH; BpeMs BBIIOJHEHMs BCEX oOllepalluii Ha Ipoleccope
CUMTAETCA OJUHAKOBBIM; BPEMs BBIIOJIHEHHS] OCHOBHBIX Ollepauuii Ha mponeccope ects (1)?

28. IlycTh nBa mocienoBarelbHbIX alrOpUTMa PELICHUs OJHOM 3a7a4d SBJISIIOTCS ONTUMAIbHBIMU 110
MOBEACHHIO. UTO MOXHO CKa3aTh O peasIbHBIX BpeMEHaX PeLICHHUs IPY 3aJaHHOM NapaMeTpe 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 peajJbHBIX BPEMEHAX peIleHHs INpH 3aJaHHOM Mapamerpe MacmTaba N: Bpems
paborel anroputma | Bcerma Oyner MeHbIIe BpeMeHH paboTbl anroputma 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 paspemieHuss KOHQIMKTA MPU pa3pelicHHON OJHOBPEMEHHOM 3alMCH pa3iMyHBIMU
WCTIOJTHUTENSIMH B OJIHY STUEHKY MaMSATH B MOJIENH BHIYHCIUTENBHOM ciucTeMbl PRAM BbI 3HaeTe?



32. Ilpu BBIYMCIIEHUHN TEOPETHYECKOTO 3HAYCHUS YCKOPEHUS IS TAapaJuICIbHBIX aITOPUTMOB PEIICHUS
HEKOTOPOH 3a/1auu Ha 4-X UCIOJHUTENAX ObUIM MONYYEHBI cieayromie 3HaueHus: 2, 3.9, 5. Kakue u3
3Ha4YeHUil ABISAIOTCS KOppekTHbIMu? [Touemy?

33. Ilpu BbIYMCIEHHU pEaJbHOIO 3HAYEHUs YCKOPEHMs JUIsl NapauleldbHBIX AJITOPUTMOB PpELICHUS
HEKOTOPOH 3a/1aun Ha 4-X UCIIOJHUTENAX ObUIM MOIXYYeHBI ciefyroue 3HadeHus: 2, 3.9, 5. Kakue u3
3HAYEHUH SBIAIOTCS KOppeKTHbIMH? [Touemy?

34. Uro o3HauaeT BHICKA3bIBAHUE, «HEKOTOPHIN MapaslIeIbHbBIN aJTOPUTM SIBISETCS ONTUMAIBHBIM I10
CTOMMOCTI»?

35. IlepeuncnuTe OCHOBHBIE CBOWCTBA rpada anropurMa, pean30BaHHOTO TPOrPaMMOH.

36. CkoJbKO CTPOTMX MapajUIeIbHBIX (QOPM MOXKET CyIIecTBOBaTh y rpada amroputma: |1,
OTPaHUYEHHOE KOJTMYECTBO, HO Oosblie 1; 6ecCKOHEeYHO MHOTO?

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

38. [ rpada anroputma, coaepkamiero 500 BepiivH, BBICOTa HEKOTOPOW CTPOToW MapaiuieIbHOM
¢opmbl paBHa 25. UTO MOKHO CcKa3aTh O MaKCHMaJbHOM YCKOPEHHH, KOTOPOE MOXKET OBITh MOJYyUYEHO
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
nocTpoiire rpag alIropurMa, KAHOHUUECKYIO CTPOTYIO MapaJiebHYyI0 (POpMy U OLIEHHTE MaKCUMaJIbHO
BO3MOXHOE YCKOPEHUE IIPH peai3allii aJlfOpUTMa Ha IapajljielIbHOM BBIUMCIIUTEIBHON CUCTEME.
40. OObsicHuTe mOHATHA interleaving, HeIETCPMUHUPOBAHHBIA M JETCPMHUHHUPOBAHHBIA HaOOp
AKTUBHOCTEM.
41. [IpuBenute npumep HaOopa aKTUBHOCTEH, Uil KOTOPOTo HapyIlIeHbl Bce ycinoBusi bepHcraiiHa, HO
KOTOpBIH, TEM HE MEHEE, BISEeTCS JeTEPMUHUPOBAaHHbBIM.
42. Ecnu B mporpaMMe BCTpPEUAIOTCS JiBa OIEparopa, NPUBEIEHHBIX B JAMHAMUYECKOM IIOpsIKE
CIIEIOBaHMs,
a=btc;
d =etf;

TO MOYKHO JIM UX UCIIOJIHATH NapaiiensHo? OO00CHYHTE cBOE YTBEPKACHHUE.
43. IlepeuncnuTte BUIBI 3aBHCHUMOCTEH MEXIy omeparopamu (OJokamu oreparopoB), KoTopblie Bam
U3BECTHBI.
44. Kakue 13 BUAOB 3aBUCUMOCTEH O JAHHBIM MOTYT SIBJISITHCSI MPUHIMITUAIBHBIM MPETSITCTBUSAM K
pacnapajjleMBaHUIO:  MCTUHHAs  3aBUCUMOCTb,  3aBUCHUMOCTb 110  BBIXOAHBIM  JIaHHBIM,
AHTU3aBUCUMOCTb?
45. Tloctpoiite rpad 3aBHCHMOCTEH IO AAaHHBIM MEXAY oreparopamu ajsi (parMeHTa TEeKCTa
[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 3aBHCHMOCTEW IO JaHHBIM MEXAy oreparopamu s (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 yeMm cBsI3aHBI OCHOBHBIE TPOOIEMBI OIIPEAETICHUS BEKTOPA PACCTOSHUM IIPU aHAIN3€ BIOKECHHBIX
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. IlycTb BeKTOp HampaBieHUH Ul IBYMEpPHOIO IMKJIAa UMeeT BUJ («=»,«=»). Kakue u3 cnemyromux
YTBEPXKACHUIN SABJSIOTCS BEPHBIMHU: LIMKI MOXKET OBITH pacHapaijiesieH 10 BHELUIHEeMY HHJIEKCY 0e30
BCSIKMX OTPAHMYEHHH, MO0 BHEUIHEMY HMHAEKCY NPH YCIOBHM TyOIMPOBAaHMS BXOIHBIX JAHHBIX, IO
BHYTPEHHEMY WHJAEKCY IpPU YCIOBHHM OapbepHONM CHHXPOHU3ALUUN MEXKIY HTEpalUsSMU BHEIIHETO
IIUKJIA, [T0 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKeT OBbITh pacnapaieneH?

59. IlycTh BeKTOp HampaBieHUH Ul IBYMEPHOIO IMKJIa UMeeT BHJ («<»,«=»). Kakue u3 cnemyromux
YTBEPXKACHUI SABJSIOTCS BEPHBIMH: LIMKI MOXKET OBITH pacHapaijiesieH 10 BHEUIHEMY HHJIEKCY 0e30
BCSIKUX OTPAHUYEHHH, MO0 BHEUIHEMY WMHAEKCY NPH YCIOBHM TyOIMPOBAaHHMS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY WHJAEKCY IpPU YCIOBHH OapbepHOM CHHXPOHU3ALUN MEXKIY HTEpalUsSMU BHEIIHETO
IIUKJIA, [T0 ABYM MHJEKcaM 0e3 OrpaHUYEHUil, He MOXKET OBbITh pacnapaiencH?

60. [TycTh BEeKTOp HampaBJICHUH IS AByMEPHOTO LUKIA UMeeT BUJ («<»,«<»). Kakue U3 cnemnyrommx
YTBEPKICHUIN SABJSIOTCS BEPHBIMHU: LIMKI MOXKET OBITh pacmapaijiesieH 10 BHEUIHEeMY HHJIEKCY 0e30
BCSIKUX OTPAHUYEHHH, MO0 BHEUIHEMY HMHAEKCY NPH YCIOBHM TyOIMPOBAaHMS BXOIHBIX JAHHBIX, IO
BHYTPEHHEMY WHJAEKCY IpU YCIOBHHM OapbepHONM CHHXPOHU3ALUUN MEXKIY HUTEPaLlUsSMH BHEIIHETO
IIUKJIA, [T0 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKET OBbITh pacnapaiieneH?

61. IlycTb BeKTOp HampaBiIeHUH Ul IByMEpPHOIO IMKJIA UMeeT BHJ («=»,«<»). Kakue u3 cnemyromux
YTBEPXKACHUIN SABJSIOTCS BEPHBIMHU: LIMKI MOXKET OBITH pacHapajjiesieH 10 BHEUIHEeMY HHJIEKCY 0e30
BCSIKMX OTPAHUYEHHH, MO0 BHEUIHEMY HMHAEKCY NPH YCIOBHM TyOIMPOBAaHHMS BXOIHBIX JAHHBIX, IO
BHYTPEHHEMY WHJAEKCY IpPU YCIOBHH OapbepHOM CHHXPOHU3ALUUN MEXKIY HTEPalUsSIMU BHEIIHETO
IIUKJIA, 10 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKeT OBbITh pacnapaieneH?

62. IlycTb BeKTOp HampaBieHUH Ul IBYMEPHOIO IMKJIA UMeeT BHJ («>»,«=»). Kakue u3 cnemyromux
YTBEPKACHUIN SABJSIOTCS BEPHBIMHU: LIMKI MOXKET OBITH pacHapajjiesieH 10 BHEUIHEMY HHJIEKCY 0e30
BCSIKUX OTPAHUYEHHH, 10 BHEUIHEMY MHAEKCY NPH YCIOBHM TyOIMPOBAaHMS BXOIHBIX JAHHBIX, IO
BHYTPEHHEMY WHJAEKCY IpPU YCIOBHH OapbepHONM CHHXPOHHU3ALUN MEXKIY HUTEpalUsSIMU BHEIIHETO
IIUKJIA, [T0 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKET OBbITh pacnapaieneH?

63. IlycTb BeKTOp HampaBieHUH Ul IBYMEPHOIO IMKJIA UMeeT BUJ («=»,«>»). Kakue u3 cnemyromux
YTBEPKACHUIN SABJSIOTCS BEPHBIMHU: LIMKI MOXKET OBITH pacHapajjiesieH 10 BHEUIHEMY HHJIEKCY 0e30
BCSIKUX OTPAHMYEHHH, MO0 BHEUIHEMY WMHAEKCY NPH YCIOBHM TyOIMPOBAaHHMS BXOIHBIX JAHHBIX, IO
BHYTPEHHEMY HWHJAEKCY IpPU YCIOBHHM OapbepHONM CHHXPOHU3ALUN MEXKIY HTEPalUsSIMU BHEIIHETO
IIUKJIA, 10 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKET OBbITh pacnapaiieneH?

64. [lycTh BEeKTOp HampaBJICHUH JUIS AByMEPHOTO LUKIA UMEET BUJ («>»,«>»). Kakue U3 cnenyrommx
YTBEPXKACHUIN SABJSIOTCS BEPHBIMH: LIUKI MOXKET OBITh pacHapajjiesieH 10 BHEUIHEeMY HHJIEKCY 0e30
BCSIKUX OTPAHUYEHHH, MO0 BHEUIHEMY MHAEKCY NPH YCIOBHM TyOIMPOBAaHMS BXOIHBIX JAHHBIX, IO
BHYTPEHHEMY WHJAEKCY IpPU YCIOBHH OapbepHONM CHHXPOHU3ALUUN MEXKIY HTEPalUsSMH BHEIIHETO
IIUKJIA, 10 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKeT OBbITh pacnapaieneH?

65. [lycTh BEeKTOp HampaBJICHUH IS AByMEPHOTO LUKIA UMEET BUJ («<»,«>»). Kakue U3 cnenyrommx
YTBEPKACHUIN SABJSIOTCS BEPHBIMHU: LIMKI MOXKET OBITH pacHapajjiesieH 10 BHEUIHEMY HHJIEKCY 0e30
BCSIKMX OTPAHMYEHHH, MO0 BHEUIHEMY WMHAEKCY NPH YCIOBHM TyOIMPOBAaHHMS BXOIHBIX JAHHBIX, IO
BHYTPEHHEMY WHJAEKCY IpPU YCIOBHH OapbepHONM CHHXPOHHU3ALUUN MEXKIY HTEPalUsSMH BHEIIHETO
IIUKJIA, 10 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKeT OBbITh pacnapaieneH?



66. [lycTh BEeKTOp HampaBJICHUH IS AByMEPHOTO LUKIA UMeET BUJ («>»,«<»). Kakue U3 cnenyrommx
YTBEPKACHUIN SABJSIOTCS BEPHBIMH: LIMKI MOXKET OBITH pacHapaijiesieH 10 BHEUIHEeMY HHJIEKCY 0e30
BCSIKUX OTPAHUYEHHH, MO0 BHEUIHEMY HMHAEKCY NPH YCIOBHM TyOIMPOBAaHMS BXOIHBIX JAHHBIX, IO
BHYTPEHHEMY HWHJAEKCY IpPU YCIOBHH OapbepHOM CHHXPOHU3ALUN MEXKIY HUTEpalUsSMH BHEIIHETO
IIUKJIA, 10 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKeT OBbITh pacnapaieneH?

67. Ilyctb U1 HEKOTOPOrO MHOTOMEPHOT'O LMKJIa BEKTOpP HAMpPaBICHUH UMEET BHI («=0,«<0,...,«>»).
YTo MOXHO CKa3aTh PO THUI 3aBUCHMOCTH, OOHAPYKMBAEMOH MEKIY ONepaTopaMM MOCIe PACKPHITUS
LUKJIA: 3TO — MCTUHHAS 3aBUCUMOCTb, 3TO — aHTHU3aBUCHUMOCTh, HUYETO CKa3aTh HeJlb3s?

68. IlycTp 111 HEKOTOPOTO MHOTOMEPHOTO LKA BEKTOP HAIMPABICHUH UMEET BHI («»,&<»,...,«>»).
Uto MOKHO CKa3aThb IO THII 3aBUCUMOCTH, OOHapY>KHBaeMOW MEXJ1y OlepaTopamMH MOCIe PACKPBITHS
IIUKJIA: 3TO — HUCTUHHAs 3aBUCHMOCTb, 3TO — AHTU3aBUCHMOCTb, HUYETO CKa3aTh HeJb3s?

69. IlycTp U1 HEKOTOPOrO MHOTOMEPHOT'O LUKJIa BEKTOP HAMpPaBICHUH UMEET BHI («<»,«=,...,«>»).
YTo MOXHO CKa3aTh PO THUI 3aBUCHMOCTH, OOHAPYKMBAEMON MEKIY ONepaTopaMM MOCIe PACKPHITUS
LUKJIA: 3TO — MCTUHHAS 3aBUCUMOCTb, 3TO — aHTH3aBUCHUMOCTh, HUYETO CKa3aTh HeJlb3s?

70. DKBHBaJCHTHOE MPeoOpa30BaHKUE MPOrpaMMbl — 3TO: NMpeoOpa3oBaHUE TWHAMHYECKOTO HMOPSIKa
CIICIOBAHMsI OIIEPAaTOPOB, COXPAHSIONIEE PE3YyNbTaT MpPHU JOOBIX BXOJHBIX JAHHBIX; IpeoOpa3oBaHUE,
coxpansromee rpad aaropuTMma; npeodpazoBaHHE, COXPAHSIONICEe 3aBUCHMOCTH 1O JAaHHBIM MEXIY
olepaTopamMy, HU4YEro U3 BBILIETIEPEUNCICHHOTO.

71. Tlouemy 3HaHHME O BO3MOXHOCTH OJKBHUBAJCHTHOTO W3MEHEHHS NOpSIKa BIOKEHHOCTH BO
BJIOKEHHBIX LIMKJIAX JJISl pacnapasuieIuBaHus IPOTPaMM SIBISETCS BAXKHBIM?

72. Ilepeuricanre TOMOIHUTENBHBIE YCIOBUSA B TEOPEME O IOCTATOYHOCTH NPUEMOB pa3/ieIeHHs [IUKIIA,
BBIPAaBHUBAHMs LMKIA U JOMYCTUMOH IEPECTAHOBKH ONEPAaTOpOB B TeJIe LUKIA UL YCTPaHCHHS
3aBUCHMOCTEH, CBSI3aHHBIX C IIUKJIOM.

73. Uro 03HauaeT BbIpaXKEHUE: B LIUKJIE HET PEKYPCUBHBIX 3aBUCUMOCTEH 110 JaHHBIM?

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

75. CrnpaBesIUBO JM YTBEp)KICHUE, €CIM MEXIy OIeparopaMy HEBJIOKEHHOTO IMKJIA CYIIECTBYET
WUCTUHHAS 3aBUCHMOCTb C pACCTOSIHUEM 3aBUCHMOCTH PaBHBIM | — LUK [0 UTepanusM
pacnapanieauTs TPUHIUIHAIBHO HeBO3MOXKHO? OOOCHY#TE OTBET.

76. Kakue npuemsl pacnapaijielMBaHus TUKIOB NPU HAaJUMYUU 3aBHCHMOCTH OIEPAaTOPOB IHMKIIA 10
CKaJIIPHBIM II€PEMEHHBIM SBJISIOTCS HKBUBAJCHTHBIM IPEe0oOpa3oBaHUEM IMPOrpaMM: NPHBATU3ALMS,
«JTUKBUJALUNS» UHAYKIHOHHBIX IEPEMEHHBIX, PEAYKLINsA?

77. ChopaBeasiuBO JIM CIIEAYIOLIEE YTBEPKACHUE: paciapajieIiBaHUE C MOMOIIBIO MTPUEMa PerLyKIUH
BCET/Ia SIBISIETCS] HEOKBUBAJICHTHBIM IpeoOpa3oBanueM mporpamMmbl? O60CHYHTE CBOI OTBET.

78. ChopaBeanuBo JH CJeIylollee YTBEp)KACHHE: paclapajuleIMBaHUE C IOMOIIBI0 IMpHeMa
«JIMKBHJAIMK» WHAYKIHMOHHBIX ITEPEMEHHBIX BCETNa SBISIETCS HEIKBUBAJIEGHTHBIM IpeoOpa3oBaHHEM
nporpammbl? OOOCHYHTE CBOM OTBET.

79. MOXHO M YCTPaHUTh B MOCJIEJOBAaTEIbHON MPOrpaMMe UCTHHHBIE 3aBUCUMOCTH O TaHHBIM IS
MOJTy4eHHS KOPPEKTHON MapalyieIbHON Bepcun?

80. Kakue cxembl pacmpenienieHus paboT Ha 3Tane Ha3HAYeHUS MEX1y BUPTYaJIbHBIMU HCIIOTHUTEISIMH
Bam uzBecTHBI?

81. Cucrema O/IY He sBnsieTcs XKecTKOW W pemaercs ABHbIM MeToqoM Pynre-Kyrtel. Bynmer mnwm
peanu3oBaHHas UL TAaKOro  ypaBHEHHUs  IocjenoBaresbHass — nporpamma  3((EeKTUBHO
pacnapasnienuBaTbes?

82. XKectkas cuctemMa OOBIKHOBEHHBIX IU((EpEeHIIMAIBHBIX ypaBHEHHUH pernaercs W-METoaoM ¢
3aMEHOW TOYHOTO OOpalleHus MaTpuilbl npubmmkeHHbIM 1o Metoxy Llymneua. Kakas Bepcus mertona
noryckaer Oosiee 3(pPeKTUBHYIO MapaIeNbHYI0 pealli3allii0 — ¢ HECKONIbKHMHU HWTEpalUsIMU st
BBIUMCIICHUS] MaTPULIBI WM C YYETOM HECKOJIBKUX MOCIIEeIOBATEIIbHBIX CTEIICHEH HEBSI3KH?

83. Byzer M 0OIHOKPATHO JAMAaroHAILHO HESIBHBIA METOJl, OCHOBaHHBIA Ha MeToje Po3eHOpoka, Oonee
3¢ EKTUBHBIM C TOYKU 3PEHUS pacnapajjieIMBaHus IO CPAaBHEHHUIO CO BCEMH OCTAJbHBIMH METOAAMU
TOTO K€ Kiacca?

84. Meton napaienbHOH cTpenbObl OyneT 6osee 3PPEKTHBHBIM TI0 CPABHEHHUIO C METO/IOM CTPENIHOBI:
A. Eciau 4nMciaO WCHONHUTENEH NPEBBIMACT KOJIMYECTBO JOOABICHHBIX CHCTEM JIMHEHHBIX
nudQepeHanbHpIX ypaBHeHHd B Bapuanusix b. B robom ciydae, Tak Kak ObIcTpee CXOASTCS
UTEepalK 10 IPUCTPEIOYHBIM Napamerpam B. Eciu ucxonHas kpaeBas 3aada Xopomo oOyCIIOBIEHa,
U B 9TOM Cilyyae ObICTpee CXOAATCS UTEPALUH 10 IPUCTPEIOYHBIM ITapaMeTpam

85. Ectp 1M cMBIcn mpH  peanM3aldd  METOJA [apaJUIeIbHOW  CTpPenbObl  MCIONB30BATh
pacrapajuielIiBaHUE PELIEHUST CHCTEMbl JIMHEMHBIX YpPaBHEHH B IpOLECCE UTEpALUMl IO
MPUCTPETIOYHBIM MapaMerpam?



86. Ilpu peanuzanmu mapaiienbHON MPUCTPENKH pPeau30BaHO [BE Bepcuu Merona. [lpu mepBoi
peanu3anuu cHavajga pelaroTcs HEIMHEHHbIE YPaBHEHHS, JaHHbIE COXPAHSAIOTCS, a 3aT€M PEIlaloTCs
ypaBHEHUs B BapuallUsX, BO BTOPOH peanu3alyu BCe 3TU YpaBHEHHUs peluaroTcs ofHoBpeMeHHO. Kakast
peanuzanus 6onee 3hpHeKTUBHA C TOUKH 3pEHUS pacrapaisieuBaHus?

87. Pemarorcst nBe Onuskue 3aaun — ypaBHeHHe MU y3un U ypaBHeHHE AUPQPy3Un ¢ KOHBEKIHEH.
Hcnonb3yercst HesBHasg cxeMa. MOXHO JHM B K&KJOM M3 3THX CIIy4aeB HCIOJIb30BaTh alTOPUTM
PeAYKIMHU TSI pEIISHUS] CUCTEMBI TIMHEHHBIX YPaBHEHUH C TpeXIMaroHalbHON MaTpuiei?

88. Pemarorcst nBe Onuskue 3a1aun — ypaBHeHHe Tuddy3un U ypaBHeHHe AUPQPy3uu ¢ KOHBEKIHEH.
Hcnonb3ytorcst cxembl, B KOTOPBIX AU (y3HOHHBIN OmepaTtop anmnpoKCUMUPYETCs Ha BEPXHEM CIIOE 110
BPEMEHHU, a KOHBEKTUBHBIEC UJIEHbl — Ha HIKHEM CJO€ 10 BpeMeHU. MOXHO M B KaXKJIOM M3 3TUX
CIly4aeB HCIOJNb30BaTh AaJrOPUTM PEAYKLUUH MJIsl PELICHUS CHUCTEeMbl JIMHEHHBIX YPaBHEHUH C
TpexIMaroHaIbHON MaTpuIei?

buner 1

1. Kakve u3 TeXHONOrMYECKHX J3TaloB MPHUCYIIM TOJBKO MapajurMe MapajuieIbHOTO
MPOrpaMMHPOBAHMSA: IOCTPOCHNE MAaTEMaTHUECKON MOJIEIH, AEKOMIIO3UIIHS, apaHKMPOBKA, HAlIMCAHHE
pOrpamMmal?

2. UeM AEKOMIIO3HIMS 110 JAHHLIM OTINYAETCSA OT JCKOMITO3UIUHN 10 BRIYMCICHUSIM?

buner 2

1. B yeMm 3akiIo4arOTCs JOCTOMHCTBA M HEJOCTATKH CTATUYECKOrO M JHMHAMHYECKOIO CIIOCOOOB
Ha3HAYCHMS 33/1a4 BUPTYAJIbHBIM UCIIOIHUTENSIM?

2. KakoBBI OCHOBHBIE II€JI 3Tala HA3HAYCHUS: COKPAICHUE 3arpy3KH UCIOIHUTENeH, OaaHCUpOBKa
3arpy3Kd HUCIOJHUTENEH, COKpalleHHe OOMEHOB JaHHBIMUA MEXJY HWCIOJHUTEISIMH, PAaBHOMEPHBIH
00OMeEH JaHHBIMU MEX]Ty UCIIOTHUTEIISIMHU, COKpAIICHIE HAKJIaTHBIX PacX0/I0B Ha Ha3HaYEHUE?

buier 3

1. BepHo nm creayromiee yTBepXkAeHWE: MOJENbL Tepefadd COOOIIEHWH B MapauielTbHOM
MPOTrPaMMHPOBAHUY TTPUMEHNMA TOJIBKO HA CHCTEMax C pacrpeneiaeHHon mamsaTeio? O0ocHy#Te CBO
OTBET.

2. TlpuBeaute npumep MPOrpaMMHOTO KOJla C BHYTPEHHUM MapajijieIn3MoM, KOTOPBIH, ¢ Bamieit Touku
3pEHMsI, HEJIB3sI paclapaieuTh aBTOMaTHYECKH (€CIIH TaKUe CYIIECTBYIOT).

buner 4

1. B uem 3aKT04aroTCsl JOCTOMHCTBA M HEAOCTATKH PA3IMUYHBIX MOAMOJCICH MPOrpaMMHUPOBAHUS B
MOJEIH 001l maMsITh?

2. Ha xakoMm »3Tame B TapajUieIbHOW MPOrpaMMe 3aJauyd HA3HAYaIOTCS pPeajbHbIM (HU3NYCCKUM
WCTIOJTHUTENSIM: Ha JTare JEeKOMIIO3UIIMHU, Ha JTale Ha3HAaueHUs, Ha JTale apaHKUPOBKH, HA dTare
oTtoOpaxeHus?

Kpurepun oneHuBaHus
Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3aJ]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ 06amios - BBICTaBJIETCS CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJYYCHHBIE 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 3a/1a49 HEKOTOPBIE HETOYHOCTH.



OteHka XOpoIo 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIyCKaeT B
OTBETE WJIHM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka yHOBIETBOPUTEIHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIC (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MMOCIIENOBATEIBbHOCTH B U3JIOKCHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IpOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIEero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oajia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYHOBICTBOPUTEIHHO 2 Oajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaia - BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT TrpyOeiiniie ommoku B (GOpPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mpoBeneHuss auddepeHIMpPOBAHHOTO 3a4eTa OOydaroluecss MOTYT —IOJIb30BarThCs
IpOrpaMMOl TUCHHUIUTMHEI, @ TAKXKE CIIPABOYHON JINTEPATY PO, BBIYUCIUTEILHON TEXHUKOM.
JuddepeHrpoBaHHBIN 3a49€T MPOBOAUTCS MYTEM OPTaHH3ALUH CHEIUAIBLHOTO ONPOCa, TPOBOIUMOTO
B yCTHOM (hopme.



