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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: BBC,E[GHI/IG B pacniapaJuICJIMBaHUC aJITOPUTMOB U IIPOrpaMm
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(IJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansaTus: 30 yac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3a4. ex.: 3
KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy coctaBuiIu:

B.E. Kapnos, kana. ¢pu3.-MaT. HayK, JIOICHT
P.JI. ITanbsiH, cTapiinii penoaaBareiib

[Iporpamma obcyxieHa Ha 3acefanny Kadeapsl paariodIeKTPOHUKH U puKiIaaHoi nHopmaruku 14.04.2020



AHHOTANMA
B nmaHHOM Kypce paccMarpuBaeTcs pelIieHHe MpoOJeM W 3ajad, BO3ZHHKAIOIIMX TpPU HCIOIb30BAHUU B
Hay4dHBIX  UCCJICJIOBAHHMSX W  TNPUKIAAHBIX  OONACTAX  COBPEMEHHBIX  BBICOKOIPOU3BOAUTEIHLHBIX
BBIUMCIIUTENBHBIX CUCTeM. M3maraioTcsi TEOpeTHYECKHUE OCHOBBI CO37aHUs A((EKTUBHBIX MapaielIbHBIX
AJTOPUTMOB U MPOrPaMM C HMX HCHOJIb30BaHUEM. Jlal0TCs MPaKTUYECKUE HABBIKM NPUMEHEHUS TaHHBIX
QITOPUTMOB TPH paboTe C BBICOKONPOU3BOAUTEILHBIMUA BBIYUCIUTEILHBIMA cHCTeMaMH. JlaHHBIA Kypc
SIBIIIETCS MIPOJIoJhKeHneM Kypea "llapaniensHoe nporpamMmmupoBanue”.

1. leau u 3apauun

eap AUCUMNIMHBI
OcBoeHWe CTyJCHTaMW 3HaHUN B OOJIACTH TPUMEHEHHWS COBPEMEHHBIX BBICOKOIPOW3BOIUTEIHHBIX
KOMIUIEKCOB Pa3IMYHONW apXUTEKTYpPhl B HAYYHBIX WCCIEAOBAHUAX WM MPHUKIAIHBIX OOJIACTAX, B
YaCTHOCTH — B MaTeMaTHYECKOM MOJECITUPOBAHUN M 00pabOTKe OONBITNX MAaCCUBOB JIaHHBIX.

3agauu AU CHUIIHHBI

- @opMupoBaHME OCHOBHBIX 3HAHWH B O0NACTH TIPUMEHEHHS BBICOKOIIPOM3BOIMTEIBHBIX
BBIYHMCIIMTEIEHBIX ~ KOMIUIEKCOB Pa3IMYHON apXHUTEKTyphl Ha OCHOBE KypCOB HH(OPMATHKH,
ONIEPALIMOHHBIX CHCTEM, SI3BIKOB MPOIPAMMHPOBAHUS U KYpPCOB BBIYUCIHMTENILHOM MaTeMaTHKU JUIS
oOecrieueHHss TEXHOJOTHMYECKHMX OCHOB MAaTeMaTHYeCKOrO MOJICIUPOBAaHUS B  COBPEMEHHBIX
MHHOBAIIMOHHBIX cepax JesTelIbHOCTH;

- 00y4eHHe CTyACHTOB IPHHIMIAM CO34aHust 3(Q(PEKTUBHBIX MAPAJUICIbHBIX aJlTOPUTMOB M IIPOTPAMM,
aHaJM3a CYNIECTBYIOIIMX MPOTPaMM M AJTOPUTMOB Ha MapaUIeIbHOCTH; 3HAKOMCTBO C OCHOBHBIMH
METOflaMM ¥ NPUHLUIAMH [apajuIeJbHOrO [POTPaMMHUPOBAHUS, OCHOBHBIMH TEXHOJIOTHSIMH
napauIeIbHOTO POTPaMMHPOBAHHS;

- (OpMHUpPOBaHUE TIOAXOJOB K BBIITOJHEHUIO HCCICIOBAHHN CTYICHTAaMH B OOJACTH IMapajuIeIbHBIX
BBIYMCIICHUI U MaTeMaTHYeCKOrO MOJICIIMPOBAHUS C HCIIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHH, U
NPOTrPaMMHBIX CPEICTB MapaljIeIbHOTO MPOrPaMMHUPOBAHMS B paMKax BBITYCKHBIX paOOT Ha CTEICHb
Oakanaspa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
paMKax OCTaBJICHHOM LENH U BBIOMPATh 3aJady B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
OINITHUMAJIbHBIE CIIOCOOBI UX PELIEHUs, UCXO U3 |00eCTIeUNBAIOLINX ee JOCTHKCHHUE. Omnpenenser

JEHCTBYIOIIMX MPABOBBIX HOPM, HMEIOIIUXCS  |0KHUAAEMBIE PE3yJIBTaThl PEHIEHUS TOCTABIECHHBIX 3aa4
PECYPCOB U OTpaHUYEHUI

YK-3 Cnocoben ocyniecTBIsITh COIMALHOE VYK-3.1 Cmocoben  ycTaHaBiuBaTh  pasHbie  BHJBI
B3aMMOJICHCTBHE U PEATM30BbIBATH CBOIO POJIb B |KOMMYHHKALIUN (yueOnyto, Hay4HYIO, JIeJIOBYIO,
KOMaHj1e He(OopMaIILHYIO U JIp.)

OIIK-2 Cnocoben ucnonb3oBarh copemernbsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPEIICTBA MIPH PeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHON AesITeTbHOCTH

poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HAyYHBIX
Hay4HbIC U (WIN) TEXHUYECKUE MyOIMKaUi 1 HAyYHO-TEXHUUYECKOM TOKyMEHTAaluH, B TOM
(TexHOIIOTNYECKNE, MTHHOBAL[MOHHBIC) OTYETHl  |YHCIIE C KCIOIB30BAaHUEM MPHUKIAJHOIO MPOrPaMMHOIO
(TmyOnuKanum, mMpoeKThI) obecrnieueHust

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

ARwnRAmysr vraxmrrrn masrrrrrraavensy v {xrreer \




UUPdUUll\y l‘ldy 1HU-1CAHNYICLURLUN 1 \l/lJll/l)
TEXHOJIOTUYECKON MH(POPMAIUK ATl peLIeHUs
($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

OIlK-4.4 Bnageer HaBbIKaMU pabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOH)
uHpopManun

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIIeI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0KA3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M MX
pelieHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX IS
mpoheCCUOHANIBHON ayTuTOpUU, B NMUCHMEHHOH M YCTHOW

dhopme

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHON NpeAMETHOH 00IacTH

[IK-3.1 3naer npuHOMIIBI PabOTHI M JHara3oHbl paboumx
[apaMeTpoOB MCIOIb3YEMOT0 HayYHOTO 000pyI0BaHUS

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATb.

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

napaJiyIeJIbHbIX BBI‘-IHCJ'ICHPIfI;

OCHOBBI aPXUTEKTYPhI aPaJUICIbHBIX BEIYUCIUTEIBHBIX KOMILJICKCOB
OCHOBHBIE TEXHOJIOTHUYECKHE ATAIBI pa3pabOTKH MapajieabHbIX IPOrpaMM;
[IPUHLIUIIBI ACUMIITOTUYECKOT0 aHAJIN3a aITOPUTMOB;
METO/Ibl JEKOMIIO3ULIUH N10CIIEA0BATEIbHbIX aJITOPUTMOB;
CHoCcoObI SKBUBAJICHTHBIX W HEIKBUBAJEHTHBIX NMpPeoOpa3oBaHUil MOCIEIOBAaTENBHBIX MPOTPaMM,

TMO3BOJIAOIIUX HMCIIOJIB30BATh UX HA MMapaJlJICJIbHbIX BbIYUCIIMTCIIBHBIX KOMIIICKCAX;
- OCHOBHBIC UJCHU IIPpU pCain3allui YUCIICHHBIX aJITOPUTMOB, IMO3BOJISAIOIINUX H30eKAaTh ciry4as HHU3KO#

3 GEKTUBHOCTH pacrapaieInBaHMsI.
YMETb:

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

QJITOPUTMBI JUIl COBPEMEHHBIX IIPOTrPAMM;
MOCJeI0BaTeNbHbIE

- aHaJIM3HPOBATh
pacrapaiienTuBaHus;

aporpaMmbl  JIA  BBIABJIICHHA  BO3MOXHOCTH  UX

- oueHuBarh 3QPEeKTUBHOCTH PabOThHI pacmapaijieIeHHBIX TPOrpamm;
- BBIOMpaTh S(P(EKTUBHBIE UYNCICHHbIE METONIBl JUIl IIOCTABJICHHBIX 3aJad MaTeMaTH4eCKOTO

MOJICIIUPOBAHUS.
BJIAJIETh:

- Ilpuemamu pacnapajuieavBaHus AITOPUTMOB U IIPOTPaMM;
- CpeACTBaMH M TEXHOJOTHSIMH pa3palOTKU MNPUIIOKEHUH, 00eCleunBaIOUX MPOBEICHHE
[apaJuIeIbHOIO BEIYUCIUTEIBHOTO SKCIIEPUMEHTA.

4. Conep:xanue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
[TpoGiemMbl 3BOJIIOIMH BBIYUCIUTEIBHBIX
CUCTEM. ApXHUTEKTYpHBIN u
1 MIPOTPaMMHBIN napajIeNu3M. 3 3 6
[lapagurmMer  mocnenoBaTeNbHOIO U
[apajuleibHOIO IIPOrpaMMHUPOBAHUS
) OneMeHThl AaCUMITOTHYECKOIO aHaju3a 3 3 6
AITOPUTMOB




JlexoMIo3uInsl anropuTMOB Ha YpPOBHE
onepanuit

VYKpynHEHHE MapallIeNbHbBIX IpYCOB

HapaJ'IJ'IeJ'IBHOCTL OUKIIOB

WIN| N

Wil N

N [k~ W

OCHOBHBIE TOAXOABl K OpraHU3aLUH
pa3MeleHus 3aa4 Ha [poleccopax

—_—

—

N [N[SN] &

ApaHXHupoBKa WCTIOTHEHUS
napajuieiIbHBIX TPOTPamMM

Metonsl  MapajuIedbHOrO  PEHICHUS
JkecTkux — cuctem  OJIY  Oosmbiioi
Pa3MEpHOCTH.

Pewenne xpaeBoi 3a1auu 1J1s TMHEHHBIX
OOBIKHOBEHHBIX IuddepeHInanTbHbIX
ypaBHEHU# (Ha TIpuMepe ypaBHEHHM
BTOPOTO MOPAIKA).

10

Pemenne KpaeBoil 3a71a4m s
HEJIMHENHBIX OOBIKHOBEHHBIX
muQQepeHIManbHbIX  YpaBHEHUH  (Ha
[IpUMEpPE YpaBHEHUM BTOPOIO MOPSIKA).

11

KoHeuHOo-pa3HOCTHBIE METOABI pPENICHUS
SBONIIOIIMOHHBIX YPaBHCHUH B YaCTHBIX
MIPOU3BOAHBIX (ypaBHEHMI
MapaboMYeckoro W THUIEPOOTUIECKOTO
THIIOB).

12

[TpoGnema BbIOOpa «yaauHOTOY» Hasmca.

4

Wtoro wacos

30

30

75

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2.

ConeprxaHue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 7 (OceHHwmi)

1. TIpoGnembl 3BONIONHUK  BBIYUCIUTEIHLHBIX

ApXHUTEKTYpHBIH W  TPOrPaMMHBIN

napajijiCJIn3M. Hapa,E[I/IFMBI MOCJICAOBATCIIBHOI'O U MapaJUICIIbHOTO NPOTrpaMMHUPOBAHUA

ApPXUTEKTYpHBIN U IPOrpaMMHBII napaiuienu3M. [IpobnemMbl HCTIONBb30BaHMS MapAJICIBbHBIX CUCTEM.
Henepenocumocts anroput™MoB. OMIMOKM OKpyIJIeHHS. 3aBUCHUMOCTh OT apXWUTEKTYpHI, S3BIKA,
komnmiatopa, OC. Pacummpennas kBanudukanuss Onunna. pumepsr SISD, SIMD, MISD, MIMD
MamuH. Mozenyu napajulelIbHOTO NMPOrpaMMHUpPOBAHUS. DTalbl MapajieIbHOTO peeHus mpoliem:
decomposition, assignment, orchestration, mapping. 3aga4un, pemaeMple Ha KaXI0M JTarle.

2. DIIeMEHTHI ACHMIITOTHYCCKOTO aHaIu3a AJIrTOpUTMOB

DNEeMEHTHl ACHMIITOTHYECKOTO aHan3a aaropuTMoB. OCHOBHBIC TPEIIONOKECHHsI. BaucuTenbpHas
Monenb RAM. TepmuHomoruss W 0003HaueHHs. ACUMIOTOTHYECKUE OTHOIIeHHS. Hawnmydmmii
MOCIEAOBATENbHBIN anropuT™. [IpuMep acCHMITOTUYECKOrO aHaIU3a CIOKHOCTH MOCIIE0BATEIHLHOTO
aNropuTMa BBHIOOpA dIIEMEHTa W3 MHOXKecTBa. PekyppeHTHBIe cooTHomeHHs. OCHOBHAasi TeopeMa
aCUMITOTHUYECKOTO aHanuza. BrraucnurensHbIC MOJIEIN PRAM. Yckopenue pu
pacnapayienuBaiud. CTOMMOCTh TapaielbHOro anroputma. ONTUMaIbHOCTh alTOPUTMa IO
ctoumocTu. [IpuMep acHMNTOTHYECKOTO aHAM3a CIOKHOCTU IMapajuieIhbHOTO alTOpUTMa BBIOOpA
3JIeMeHTa U3 MHOXKecTBa. OTpPaHUYEHHOCTh ACUMITOTHYECKOTO aHaJIM3a.

3. J1eKoMITO3UIUs aNTOPUTMOB Ha yPOBHE OTleparuii



JlekoMIo3uIusi anropuTMOB Ha ypoBHe onepanuii. [lonsartue o rpade anropurma. Crporo
napajuienbable  GopMbl rpada, KaHOHMYEcKas napajuienbHas (opma. CooTHECEHHE CTPOro
napajjieJIbHbIX (POPM C BBHIMOJHEHHWEM AQJTOPUTMA HA KOHKPETHBIX ApXUTEKTYpPHBIX PEIICHMSX.
Spycel napanienbHOM GOpPMBI, UX IIUPUHA U BbIcOTa. KOHIETINA HEOrPaHUYEHHOTO Mapaljieu3Ma.
OmnpeneneHre MakCMMaIbHO BO3MOXKHOTO YCKOPEHHUS 110 SIpYCHO-TIAapajieNIbHON (popme anropurma.

4. YKpynHeHHE IlapajlIeJIbHBIX SPYCOB

YKpyIlHEHHE NTapajuIeIbHbIX APYCOB. /[eKOMIIO3ULIKS aJrOPUTMOB U IIPOTPaMM Ha YPOBHE JECHCTBUU
1 oneparopoB. YcnoBus bepHcTaliHa M mx HapymieHne. VICTMHHAs WM MOTOKOBas 3aBUCHUMOCTS,
AHTU3aBUCUMOCTb, 3aBUCHMOCTb [0 BBIXOJHBIM JaHHbIM. Ipader 3aBucumocreil. CBs3b
3aBHCUMOCTEN ONEPATOPOB C BOBMOKHOCTBIO OTHOBPEMEHHOT'O BBIITOJIHEHNUS.

5. IapannensHOCTh UUKIIOB

[MapamienbHOCTD MUKIIOB. [IpoCThIe UKIIBI: pacCTOSHUE 3aBUCHMOCTH; 3aBHCUMOCTH, CBSI3aHHBIC H
HECBSI3aHHBIE C IMKJIOM. Bio)keHHble LUMKJIBL. Bekropa 3aBUCHMOCTM M HampaBieHud. Mx
UCIIONIb30BaHME ISl ONpENeNICHHS BO3MOXKHOCTH —pacnapaiuieiuBaHus [UKIOB. CrocoOsr
ycTpaneHust 3aBucumocteil: loop distribution, code replication, loop alignment, mpuBaruzaius
MePEMEHHBIX, HHIYKIUS U peAyKIHs. J[ekoMITo3unus Ha ypoBHE OJIOKOB OIIEpaTopoB, OIOKH.

6. OcHOBHEIC noAXOAbl K OpraHru3aly pasMCIICHUA 3a1a4 Ha IpOo1eCccopax

Assignment. OCHOBHBIC TOJXOABI K OpraHu3ali pPa3MEIICHHS 3a]ad Ha MpPoIeccopax.
JlnHaMu4eckoe, MOTOKOBOE, cTaTHueckoe Iianuposanue, work pool, pipeline, competition, divide &
conquer. X HemocTaTku W JOCTOMHCTBA. [IpoOneMbl OallaHCHMPOBKH 3arpy3kd MpPOIIECCOPOR.
['oMOTeHHBIE ¥ TETEPOTCHHBIC BBIYUCIUTEIBHBIC CUCTEMBI.

7. ApaHXMpOBKa UCIIOJHEHUS IapaJlIeNIbHBIX IPOrpaMM

ApamepOBKa BeINIOJTHEeHUS. [ 1€ U KaK CHUHXPOHHU3UPOBATH BBIYMCIICHUA U 00MEHUBATHCS JaHHBIMHU.
HCperBITI/IH. YXYZ[H_ICHI/IC IOoCJICAOBATCIILHOTO aJITOPUTMA T YIIYUIIICHUS MMapalJICJIbHOIO.

8. MeToapl mapajienbHOro perieHus xxectkux cuctem OY Oomnbioil pazmepHOCTH.

Mertonpsl mapaiienbHOro pemieHus skecTkux cucreM OJIY  Gonbiiod pasmepHocTH. MeTozbl
Pynre—Kyrts1, Pozenbpoka u W-meroxsl. Metonsl PozenOpoka nu W-metonsl ¢ mpHOIMKEHHBIM
BBIUMCIIEHHEM 00paTrHoi MaTpuisl. Metox Llysbia mpuOamkeHHOTo 00paIieHns MaTPHIIbL.

9. Pemenne kpaeBoil 3amauu JUisl JIMHEHHBIX OOBIKHOBEHHBIX JU((epeHIInanbHbIX YpaBHeHUH (Ha
MpUMepe YpaBHEHUI BTOPOTO MOPSIKA).

Pemienne kpaeBod 3amaud JUIsl JIMHEHHBIX OOBIKHOBEHHBIX Au(depeHunanbHbIX ypaBHEHHH (Ha
npUMepe ypaBHEHUH BTOpPOTO mMopsiaka). [lapanensHble BEpCHH alrOpUTMa MPOTOHKH. PemeHue
CHUCTEMBbl JIMHEWHBIX aireOpanyecKux YypaBHEHUH C TpexXxAHaroHaJbHOW MAarpulel MEeTOAOM
PEeRYKLMH.

10. Pemenne kpacBoil 3amaqd i1 HEIMHEWHBIX OOBIKHOBEHHBIX MU(PPEpEHINMATBHBIX YPaBHEHUH
(Ha mpuMepe ypaBHEHHI BTOPOTO MOPAIKA).

Pemienne kpaeBoil 3amauu JUIsl HEMMHEHHBIX OOBIKHOBEHHBIX IU((EpeHIUAIBHBIX YpaBHEHUH (Ha
IpuMepe YpaBHEHMH BTOPOTO TNOpsAKa). AJITOPUTM «IapajuIeIbHOW MPUCTPEIKH» U €ro
MPUHLUMIHNAIBHBIE OTINYUS OT «mpHucTpenkm». [lepexon k pemenuro pacumpeHHor cucteme OLY
KaK OCHOBA IapaJljIelIbHOW BEPCUU aJITOpUTMa.

11. KoHeyHO-pa3HOCTHBIE METO/bl PELICHUS SBOJIIOLMOHHBIX YPAaBHEHUM B YaCTHBIX IIPOM3BOJHBIX
(ypaBHEHHU# mapaboIU4EeCKOro U THIepOOTHYECKOTO TUIIOB).



KoHeyHO-pa3HOCTHBIE METObl PEIICHHs JBOJIOIMMOHHBIX YPaBHEHHH B YacTHBIX MPOHM3BOIHBIX
(ypaBHEeHui nmapabonn4eckoro u runepoonnyeckoro TunoB). [eomerpruyeckoe pacnapauieiBaHie U
UTEPALMOHHBIE METOIBI.

12. TIpoGnema BbIOOpa «yaadyHOro» Oasuca.

[Ipobnema BbeIOOpa «ymauHoro» Oasuca. Meronasl BeiiBieT-l'anepkuna (Ha npuMmepe peHIeHUs
HUHTErPaJIbHOI0 YPABHEHNUS) U BO3MOKHOCTh UX MapaJljIeJIbHON peaau3alyi.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

- HeobxonumMoe o6opyaoBanue Is JIEKIHA: KOMIBIOTEp (HOYyTOYK) U MyIbTUMEINHHOE 000py/I0BaHHE
(mpoeKTop, 3BYKOBasi CUCTEMA).
- Heobxonumoe o6opynosanue s taboparopubix padot: 1K ninm HOyTOYK,

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. UncneHnHble METO/IBI, AITOPUTMBI M IIpOrpaMmbl. BBenenue B pacnapamienuBanue [Tekct] : yueb.
nocobue s By30oB / B. E. Kapnios, A. U. Jlo6anoB .— M. : ®usmarkuura, 2014 .— 192 c.

2. CynepKoMIbIOTEPHBIC BBIYUCICHUS : PAKTHUECKHA noaxoz, [yueoHoe nocodbue]/C. B. bop3ynos, C.
. Kypramun,-Cankr-Iletepoypr, BXB, 2019

JomnonHurensHas aureparypa

1. S3b1k iporpammupoBanust C [Teker] / b. Kepuuran, /. Putun ; niep. ¢ anmn. u pea. B. JI. Bponosoro
- M.Bunbsamc,2006,2007, 2009, 2010, 2012,2013,2015

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.intuit.ru

http://www.parallels.ru

www.hpc-education.ru
https://mipt.ru/drec/forstudents/study/studyMaterials/parallels/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOIB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
MpE3EHTALNN.

s mpoBeneHus 1ab0paTopHbIX padOT CeTeBOM JOCTyN K MHOronponeccopuomy cepsepy ¢ OC Linux,
MePCOHAJILHBIMH aKKayHTaMH CTYJCHTOB M ycTaHOBJIEHHBIM [10 (CBOGOIHO pacipoCTpaHAeMOro) Is
BBITNIOJIHEHUS paboT IO Kypcy.

9. MeToauyeckue yKazaHus AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CamocrosiTenbHass paboTa BKIIOYaeT B ce0s: YTEHHE M KOHCHEKTHPOBAHHE PEKOMEHIOBAaHHOU
JUTEPaTyphl, NPOCMOTP MHTEPHET-PECYPCOB IO TEMaTUKe Kypca,lIOArOTOBKY K OTBETaM Ha
KOHTPOJIbHBIE BOIIPOCHI.

B ToM 4ncie pekoMeHIyeM MpOYHTAaTh:

1. H. Jordan, G. Alaghband. Fundamentals of Parallel Processing. — Pearson Education, Inc., 2003.
— 536 p.

2. Selim G. Aki. The Design and Analysis of Parallel Algorithms. — Prentice-Hall, Inc., 1989. — 401
p-



3. Claudia Leopold. Parallel and Distributed Computing. — John Wiley & Sons, Inc., 2001. — 260 p.
4. M., Kimnu A., Kybudek M., M. Mapek. MeTozbl aHanu3a HEJIMHEHHBIX TUHAMHYECKUX MOJICICH. —
M., Mup, 1991 — 368 c.

5. Stoer J, Bulirich R. Introduction To Numerical Analysis— New York, Springer, 1980.

6. Kubicek M., Hlavacek V. Numerical solution of Non-Linear boundary value Problems — New
York, Prentice-hall Engelwood Cliffs, 1983.

7. O. Xaiipep, O. Bannep. Penienne oObIkHOBeHHBIX AuddepeHnanbHbIX ypaBHeHud. JKecTkue u
muddepeHImanbpHo-anredpandeckue 3agauu. — M., Mup, 1999,

8. B. M. BepxOunkuii. OCHOBBI YHCIIEHHBIX MeTO/I0B. — M., Bricmas mkoma, 2002 — 840 c.

9. Suenxo H.H., Konosanoe A.H., byrpos A.H., lllycror I'B. O06 opranm3zanuu napamienbHbIX
BBIUMCIICHUH 1 "pacnapaiienuBanue’ nporoHku // Yuci. MeTonsl MexaHuku cruionl. cpeasl. 1978, T.
9. Ne7. C. 139-146.

10. IlocnemoBarenbHBIC W MapauieabHbIe anropuTMbl: O0mmii moaxon [Tekc]:[yueOHoe mocobue s
By30B] / P.Munnep, JI.bokcep; nep. ¢ anrr. A.B.Ko3sonunoii; mox pea. C.M. Oxkynosa. - M.: BUHOM.
JIa0.3uanwmii, 2006. - 406 c.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT
PaspaGorunkm:

B.E. Kapnos, kana. ¢pu3.-MaT. HayK, JIOICHT
P.JI. ITanbsiH, cTapiuinii penoaaBareiib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
paMKax OCTaBJICHHOM LENH U BBIOMPATh 3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
OINITHMAJIbHBIE CIIOCOOBI UX PELICHUs, UCXO U3 |00eCTIeUNBAIOLINX ee JOCTHKEHHUE. Omnpenenser

JEHCTBYIOIIMX NPABOBBIX HOPM, HMEIOIIUXCS  |0KHUAAEMBIE PE3yJIBTaThl PEHIEHUS TOCTABIECHHBIX 3aa4d
PECYPCOB ¥ OTpaHUYEHUI

YK-3 Crnocoben ocyniecTBIsITh COIMANBEHOE VYK-3.1 CmocobeHn  ycTaHaBiuBaTh  pasHbie  BHJBI
B3aMMOJICHCTBHE U PEaTM30BbIBATH CBOIO POJIb B |KOMMYHHKALIUN (yuebnyto, Hay4HYIO, JIEJIOBYIO,
KOMaHj1e He(OopMalILHYIO U JIp.)

OIIK-2 Cnocoben ucnonb3oBars copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPEJICTBA IIPH PeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
Hay4HbIE U (WIN) TEXHUYECKUE MyOJIMKaUi U HAyYHO-TEXHUUYECKON TOKyMEHTAaluH, B TOM
(TexHONIOTNYECKUE, MTHHOBAL[MOHHBIC) OTYETHl  |YHCIIE C KCIIOIB30BAaHUEM MNPHUKIAJHOIO MPOrPaMMHOIO
(TmyOnuKanum, mMpoeKThI) obecrnieueHust

OIIK-4.1 Brmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHaln3a WHGOpMalWU MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM JeATeIbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IIPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETAMU C LIEJbIO NOJyUEHUsI, XpaHEHUs U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
000CHOBaHMS M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX
pelieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIs
npoeCCHOHANBHON ayTUTOPUH, B NHUCBMEHHOH M YCTHOU

dopme

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
XO0JIe HayYHO-HCCIIEe0BATENLCKON paObOThI
JIAHHBIC U J€J1aTh HAyYHBbIC BHIBOJIBI
(3aKITrOUCHMS )

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh IMK-3.1 3naer npuHIOHMILEI PabOTHI M JHANa3oHbl pabounx
noaxozsiee 000py10BaHHEe, HHCTPYMEHTBI M |[TapaMETPOB HCIIOIB3YEMOT0 HayYHOTO 000pYy/IOBaHUS
METO/Ibl HCCIJICIOBAHUM IS peIlieHHs 3a/1a4 B
n30paHHON MTPEIMETHOM 00JIacTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus aucuMIUIMHBI «BBemeHue B pacmapauieTMBaHUE aNTOPHUTMOB W IPOTPaMM»
00yJaromuiics JOKeH:

3HATb:

- Hcropuro 5BONIONHMY BBIYHCIHTEIBHBIX CUCTEM H UCTOPUYECKYIO HEOOXOIMMOCTH MCIIOIB30BaHHUS

napasuleNIbHbIX BEIYMCIICHHH;

- OCHOBBI APXHUTEKTYPBI TAPAJUICITBHBIX BEIYUCIUTEIBHBIX KOMILIEKCOB

- OCHOBHBIC TEXHOJIOTMYECKHUE ATAIbl Pa3padOTKU MapaIeIbHbIX IIPOrPaMMm;

- TIPUHIUIIBI ACHMIITOTHYECKOTO aHAJIN3a aJITOPUTMOB;

- METO/bI AEKOMITO3UIHH TTOCIIECI0BATEIbHBIX AJITOPUTMOB;

CIOCOOBI DKBHBAJICHTHBIX M HEIKBHBAJICHTHBIX NPEOOpa30BaHH TOCICAOBATEILHBIX HMPOTpamMM,
MO3BOJIAIOIINX MCHOJIB30BaTh UX Ha MAPaJUICIbHBIX BEIYUCIUTEIBHBIX KOMILIEKCAX;
- OCHOBHBIC WJICH TIPH PEATM3ALNU YUCICHHBIX aJTOPUTMOB, TIO3BOJISIFOIINX H30€XKaTh Ciydasi HU3KOU
3 PEKTUBHOCTH pacrapaiieInBaHMsI.

yMeThb:



- OueHuBaTh aCUMIITOTHYECKYIO CJIOKHOCTh MCIIOJIb3yEMBIX aJITOPUTMOB M BBHIOMPATh ONTHUMAaJIbHBIC
QJITOPUTMBI JUIsl COBPEMEHHBIX IIPOrPaMM;
- AQHAJIM3UPOBATh  IIOCJICAOBATEIbHBIE MPOTPaMMBl Ui BBISIBICHHS BO3MOXHOCTH  HX
pacnapaiieuBaHus;
- oueHuBarh 3QPEeKTUBHOCTH PabOThI pacmapajieICHHBIX TPOrpamMM;
- BBIOMpaTh S(Q(EKTUBHBIE UYUCICHHbIE METOIBl JUIl IIOCTABICHHBIX 3aJad MaTeMaTHYeCKOrO
MOJZIETTUPOBAHUSI.

BJa/IeTh:
- Ilpuemamu pacnapajuieaMBaHus AJITOPUTMOB U IIPOTPaMM;
- CpPEeACTBaMH M TEXHOJOTHSIMH pa3pabOTKU MNPUIIOKEHUH, 00eCleunBalOmUX MPOBEICHHE
[1apajuIeIbHOIO BEIYUCIUTEIBHOTO SKCIIEPUMEHTA.

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

Texymuil KOHTPOJIb OCBOCHMS MaTepuasla CTYIeHTaMH KOHTPOJIMPYETCs! C IOMOIIbI0 NEPUOJUUYECKUX
OTIPOCOB Ha Ja0OpaTOPHBIX 3aHATUAX. [[pMepsl KOHTPOJIBHBIX BOIPOCOB:

- B xoHBeiiepHOM yCTpOiicTBE €cTh 7 CTyleHeH, cpadaThIBAIONIUX 32 OJHY SIUHUIY BPEMEHH KaKasl.
3a CKOJIbKO €IUHHII BPEMEHH 3TO YCTpOMCTBO obOpaboraer 7 map aprymentos: 1, 3, 7, §, 13, 14,
BEpPHOTO OTBETa HET?

- UeM 1eKOMMIO3HULMS 10 JAHHBIM OTIIMYAETCS OT JEKOMIIO3UIIMU IO BEIYUCICHUSIM?

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

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

CIIEIOBAHMSI,
a=b+tc;
d=etf;

TO MOXKHO JIM MX MCHOJIHATH NnapaiensHo? OO00CHyIHTe CBOe yTBEp)KICHUE.

- Tlocrpoiite Tpad 3aBHUCHMMOCTEW MO JaHHBIM MEXJIYy oOIeparopaMu JUiss (parMeHTa TeKcTa
MIPOTPAMMBI, PaCIOIIOKEHHOTO B JUHAMUYECKOM MOPSAKE CIEAOBAaHUSA:

Sl: x=e+2z

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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

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

2.  IIpom3BOAMTENBHOCTh KOMIIBIOTEpA, IOCTUTHYTas IpPHU BBINOJIHEHHH HEKOTOPOH IpPOrpaMMEl,
BoIpakeHa B TFLOPs. 310 3HaueHue roBOpUT 0: CpeTHEM KOJUUYECTBE ONepaIuili Haj BEIIeCTBEHHBIMU
JNaHHBIMH, TPEACTABICHHBIMH B (popMe C (QUKCHPOBAHHOW 3amlsiTOM, BBIIOJIHEHHBIX 32 CEKYHAY B
nporecce 00pabOTKM JaHHOW MpOrpamMMbl; OOIEM YWCiIe KOMaHJl, BBITIOJHEHHBIX 3a BpeMsl paboThI
MPOrpaMMBbl; CpeJHEH CKOPOCTH BBITIOJIHEHHUS JAHHBIM KOMIBIOTEPOM apu()METHUYECKHUX ONepaunii Hajl
BEIIECTBEHHBIMHU YHCJIAMH, MPEACTaBICHHBIMU B (hopMe C IIIaBaroliei 3amsaToil; cpeaHell CKOpoCTH
BBITMIOJIHEHUS] JaHHBIM KOMIIBIOTEPOM apU(PMETUYECKUX ONepaluii Haj BEIIECTBEHHBIMH YHCIIaMHU,
MPEACTaBICHHBIMI B (OpME C IUIABAIOIICH 3amsToi, JOCTUTHYTOH TpW BBIMOJHEHWH JaHHOMN
MIPOTPAMMBI; BEICOKOM peanbHON MPOU3BOJUTEIBHOCTH JAHHOTO KOMIIBIOTEPA.

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

npousBogutensHocThi0o 50 GFLOPs. Kakoro pa3smepa ObUTH MaTpHUIIBL: 500*500, 1000*1000,
2000%2000, 5000*5000, 7000*7000, BepHOTO OTBETA HET?
4. CkolbKO KpHU3HMCOB software HacUMTBIBAeTCS 3a BCIO HCTOPUIO DPAa3BUTHS OJJIEKTPOHHBIX

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 YTBEPXKIEHUS HA TEMY MAIMHHOIO IIPEICTAaBIEHHs YUCEI B COBPEMEHHBIX
OBM: Bce cymectBoBaBmue 10 cux nop IBM ucnonb3yloT B kauecTBe 0a30BOi JBOMYHYIO CUCTEMY
CUMCJICHUS; MalIMHHOE JICWJIOH B OCHOBHOM OIPEAENSECTCS UIMHOW MAaHTUCCHI B IIPEICTaBICHUU
BEILIECTBEHHBIX YHCEJ; MaHTHCCA YUCIIA B JBOMYHOM IIPENCTABICHUH - Ta K€, YTO U MaHTHCCA €ro
JECATUYHOTO Jorapupma; MalIMHHBIE HOJb M SICWIOH HE MOTYT OBITh MOJYyYEHBI C ITOMOIIBIO
(dbopTpaH-IporpaMMBbl, UX CJIE€OyeT HalTH B AOKYMEHTALMH K KOMIIBIOTEPY; MAIIMHHOE CIIOXKCHHE
KOMMYTaTUBHO; MAIIMHHOE CJIO)KEHHE acCOLMaTMBHO; MAIMHHOE YMHO)XEHHE KOMMYTaTHBHO;
MAaIIMHHOE YMHOKEHHE aCCOLUaTUBHO?

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

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

9. Kongeiteproe DY neneHus COCTOWUT W3 IATH CTyNeHeH, cpabarpiBaromux 3a 2, 5, 3, 1 u 1 takr
COOTBETCTBEHHO. UeMy paBHO HAaMMEHbINEE YUCIO TAKTOB, 3a KOTOpOe MOXXHO oOpaborars 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 EAMHHI] BpEMEHHU 3TO yCTPOUMCTBO oOpabortaer 7 map aprymenTos: 1, 3, 7, 8, 13,
14, BepHOTO OTBETA HET?

11. Ectb nBa xonBeliepHbix @V: cioxkenue (4 cTyneHw) ¥ yMHOXeHHE (6 CTyneHeil), Bce CTYINCHH
cpabaTrhIBalOT 32 OJMH TAKT. 33 CKOJIBKO TAKTOB OyIET BBINOJHEHA BeKTOpHas omepauus Ai=Bi+Ci*s,
i=1,2,...,60, ¢ Ucrmonb30BaHNEM JaHHBIX YCTPOWCTB B pexuMe c 3aineruienuem OV: 60, 69, 70, 128,
130, 240, 600?

12. Ectb nBa xoHBeiepHbix DVY: cioxenue (4 cTyneHH) U yMHOKEHHE (6 CTyIeHei), Bce CTyINEHH
CpabaThIBalOT 32 OJIMH TAaKT. 32 CKOJILKO TaKTOB OYJET BBITIONHEHA BeKTOpHas omepanus Ai=Bi+Ci*s,
i=1,2,...,60, ¢ ucnonpb30BaHUEM JTAaHHBIX YCTPOHCTB Oe3 3aneruienus OY: 60, 69, 70, 128, 130, 240,
6007

13. Apxurektypa KoMIbloTepoB. OTMEThTE NpaBWIIbHBIE yTBepkIeHUs: B SMP-kommbroTepax Bce
npoueccopsl  paBHompaBHbl; apxuTekTypbl NUMA u ccNUMA m03BONSIOT COXpPaHUTh E€IHMHOE
aJpecHoe MPOCTPAHCTBO Ui HAapajlIeNbHOM MpOrpaMMbl; KIMI-NAMSTh SBHJIACh TNPUUYUHOU
BO3HUKHOBEHUsI apXxuTekTypsl NUMA; nouck KOMaHJ, KOTOPblE MOXHO BBIIOJHATH [1apajljIesIbHO, B
CYNEpPCKAJSIPHBIX IPOLECccopax IMPOUCXOAMT BO BpeMs pPabOThl MPOTpPaMMBl, Mapajjiesiu3M B
Kkiaccudeckux VLIW-koMIibroTepax BbIIEISETCS] KOMITAISTOPOM.

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

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

16. UeM nexoMIIo3u1Ms 110 JaHHBIM OTJIMYAETCs OT IEKOMIIO3ULIMY 110 BBIYMCICHUSIM?

17. B 4eMm 3akiro4aroTCsi JTOCTOMHCTBA M HEAOCTATKM CTAaTH4YE€CKOTO M JIMHAMHYECKOTO CIIO0COOOB
Ha3HAYEHUs 3a/1a4 BUPTYAIbHBIM UCIIOTHUTEISIM?

18. KakoBbl OCHOBHBIE II€IM 3Tala HA3HAUCHMA: COKpAIEHHE 3arpy3Ku HCIOJIHUTENEH, OaJaHCHpOBKa
3arpy3Kd HMCIOJHUTENICH, COKpalleHHe OOMEHOB NaHHBIMH MEKAY HCIIOJIHUTENSIMH, PaBHOMEPHBIN
00OMEH JTaHHBIMU MEX/y UCTIOJIHUTENISMH, COKpAIlleHHEe HAaKJIaJHbIX PAcX0l0B Ha Ha3Ha4YeHUe?

19. BepHo nm creAymoiiee YyTBEpXKACHHE: MOJAEIh TIepeJadyd COOOIICHWH B MapaJieIbHOM
MPOrpaMMUPOBAHMH NIPHUMEHUMA TOJIBKO HA CHCTEMax C pacrpeseleHHoN namsaTeio? O0ocHylTe CBOi
OTBET.

20. ITpuBenuTe mpHUMep MNPOTPaMMHOIO KOJa C BHYTPEHHHM MapajuIeIM3MOM, KOTOpHIM, ¢ Bameit
TOYKH 3PEHUS, HEIIb3s PaclapauIeIuTh aBTOMAaTUYECKH (€CIIH TaKUE CYIIECTBYIOT).

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



22. Ha kakoM 5Tame B NapajUielibHOW NporpaMMe 3aladyd Ha3HAYaloTCsl peajbHbIM (PU3NUECKUM
UCIIOJHUTENISIM: Ha 3Tale JEKOMIIO3MLIMM, Ha 3Talle HAa3HAYEHUs, Ha JTalle apaHXKMPOBKH, Ha 3Talle
otoOpaxeHus?

23. CoBpeMeHHas apaJurma napauieIbHOTo MIPOrpaMMHUPOBaHuUs BKItoUaeT: 5, 6, 7, 8, 9, 10 sramnos.
24. IlepeuncnuTe TPU OCHOBHBIX IPUHIIMIIA ACHMIITOTUYECKOTO aHAJIN3a AJITOPUTMOB.

25. Iyctp T1(n) u T2(n) — BpeMeHa paboTHI MOCIE0BATEIBHBIX aIrOPUTMOB | M 2 COOTBETCTBEHHO.
Eciu T1(n) = O(T2(n)), To anroput™m 1: myurie anropurMa2, He XyKe aJlfOpUTMa 2, XyKe aJlropuTMa2,
HE XYK€ aJIropuT™Ma 2, HUYEro Hellb3sl CKa3aTh.

26. CopmynupyiiTe HMOHSATHE ONTUMAIBHOCTH MOCIEOBATEIBHOTO aJITOPUTMA.

27. Kakue u3 HWKETEePEeUnCICHHBIX (OPMYIUPOBOK OTHOCATCS K MOJENU BBIYMCIUTEILHON CHCTEMBI
RAM: Bpems pocTyna K mamsiTH OAMHAKOBO JJISl BCEX SYEEK, HE3aBUCHMMO OT TOTO PacCMaTpUBAETCS
olnepauus YTEHUs WM OIepalsl 3aluCH; BpPeMs BBIIOJIHEHHUS BCEX OIEpaluil Ha IpoLeccope
CUMTAeTCA OJUHAKOBBIM; BPEMs BBINOJIIHEHHSI OCHOBHBIX Ollepaluii Ha mponeccope ectsb [1(1)?

28. IlycTh nBa mocienoBaTelbHbIX aIrOpUTMa PELICHUs OJHON 3ajadM sIBJISIOTCSI ONTHUMAJIbHBIMU IO
MOBEACHHIO. YTO MOXHO CKa3aTh O peasIbHBIX BpeMeHaX PEeUIeHUs IPY 3aJJaHHOM [apaMeTpe MaciTada
N: BpemeHa OylyT OIMHAKOBBIMH, HUYETO CKa3aTh HENb3s1?

29. Ilycts nMeeTcs J1Ba MOCIENOBATEIbHBIX aJTOPUTMA pPEIICHHs] OJHOW M TOW ke 3amaud — 1 u 2.
Anroput™m 1 siBiIleTCS ONTUMAIBHBIM 1O TOBEACHUIO, aJTOPUTM 2 HE SIBJIACTCS ONTUMAlbHBIM. UYTO
MOXKHO CKa3aThb O peajbHbIX BpPEMEHaX pELICHUs NpH 33JaHHOM IMapaMeTpe Mmacmraba N: Bpems
paborel anroputma 1 Bcerma OyzmeT MEHbIIE BpEeMEHHM pPaOOTHI alNropurMa 2, BpeMeHa OyayT
OJIMHAKOBBIMH, HUYEr0 CKa3aTb HEJb3s1?

30. MHcnonb3yss OCHOBHYIO TEOpEMY acHUMIITOTHYECKOTO aHajlu3a, OLEHUTE AaCUMITOTHUYECKOE
MOBEICHHUE AITOPUTMA COPTUPOBKHU CIUSHUEM. SIBISETCS JIU 3TOT aJlTOPUTM ONTHMAJIbHBIM?

31. Kakue cxembl paspemieHus] KOHQIMKTA MPU Pa3pelIeHHON OJAHOBPEMEHHON 3alvCcH Pa3InYHBIMH
WCTIOJTHUTENSIMH B OJIHY STUEHKY MaMSATH B MOJIENH BHIYHCIUTENBHON ciucTeMbl PRAM BbI 3HaeTe?

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

33. Ilpu BBIYMCIEHHU pEaJbHOIO 3HAYEHUs YCKOPEHMs JUlsl NapauleldbHBIX aJITOPUTMOB PpELICHUS
HEKOTOPOH 3a/1aun Ha 4-X UCIOJHUTENAX ObUIM MOJYyYeHbI cieayomue 3aaueHus: 2, 3.9, 5. Kakue u3
3HAYEHUH SBIAIOTCS KOppeKTHbIMU? [Touemy?

34. YUro o3HauaeT BBICKA3bIBAHUE, «HEKOTOPBIM MapajuleIbHbIN aJrOPUTM SIBJISETCS ONTHMAJIBHBIM IO
CTOUMOCTU)?

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 MapaenbHoi (opMbl Tpada anropuTMa.

38. Jlnsa rpada amroputma, comepxkaimiero 500 BepHIvH, BbICOTa HEKOTOPOH CTPOrod MapasuieibHON
¢opmbl paBHa 25. UTO MOXHO CKa3aTb 0 MAaKCUMaJIbHOM YCKOPEHHH, KOTOPOE MOXKET OBITh MOIY4EHO
MIpH peanu3alil aJropuTMa Ha MapajuieIbHOM BBIYHCIUTENBHON cucteMe B moaenu PRAM — oHo
Oyzner Bcerna menbiue 20, ctporo paBHo 20, MoxeT ObITh OoJbine 207?

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

nocTpoiire rpad aIropurMa, KAHOHUUECKYIO CTPOTYI0 MapaljieibHy0 (OpMY U OLEHUTE MAaKCUMaJIbHO
BO3MOXHOE YCKOPEHUE IIPH peai3allii aJlfOpUTMa Ha IapajljieIbHOM BBIYMCIIUTEIIBHON CUCTEME.

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

41. IlpuBenute npumMep HaboOpa aKTUBHOCTEMH, JIJIs1 KOTOPOTO HAPYIICHBI Bce ycinoBus bepHcraiina, HO
KOTOpBIN, TEM HE MEHEE, sABISEeTCS JeTEPMUHUPOBAaHHbBIM.

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

a=Db+tc;
d =etf;
TO MOYKHO JIM UX UCTIOJHATH MapaiesHo? O00CHYNHTE CBOE YTBEPIKACHHUE.



43. TlepeuncnuTte BUABI 3aBUCHMOCTEH Mexay oreparopamu (OJ0KaMu OINEpaTopoB), KOTopbie Bam
W3BECTHBI.

44. Kakue U3 BUJOB 3aBUCUMOCTEH IO JAHHBIM MOTYT SIBJISATHCS NPUHLMIINAIBHBIM MPEMSTCTBUAM K
pacmapayieTMBaHUIO:  HCTUHHAsT  3aBUCHUMOCTb,  3aBUCHMOCTH IO  BBIXOJHBIM  JAaHHBIM,
aHTU3aBUCUMOCTb?

45. Tloctpoiite Tpad 3aBUCHMOCTEH IO JaHHBIM MEXJy oleparopaMu Ui (parMeHTa TeKcTa
MPOrpaMMBbl, PACIIOJIOKEHHOTO B JTUHAMUYECKOM IOPAIKE CICJOBAHUS:

Sl: x=e+2z

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

46. Iloctpoiite rpad 3aBUCHUMOCTEH IO JaHHBIM MEXIYy oIeparopaMu Ui (parMeHTa TeKcTa
[IPOrpaMMBbl, PacIOJIOKEHHOI'O B JUHAMUYECKOM IIOPSIKE CIEJOBAHUA:

Sl: x=x+2y

S2: y=2f+x

S3: z=z+z

S4: y=z+x

47. Jlnst mukna
doi=1,u

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

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

OTIPEJICIIUTE PACCTOSIHUE 3aBUCUMOCTH, THII 3aBUCIMOCTH M BO3MOXKHOCTh pacrapaijicIiBaHus.
48. Jlist mukna

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

OTIPEJICIIUTE PACCTOSIHUE 3aBUCUMOCTH, THII 3aBUCIMOCTH M BO3MOXXHOCTh pacrapaijicIuBaHus.
49. Jlnst mukna

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

OIMPCACIINTE PACCTOAHUC 3aBUCUMOCTHU, THUII 3aBUCUMOCTU U BO3MOXXHOCTD pacrapalljiCInBaHusd.

50. C uem cBs3aHBI OCHOBHBIE MPOOJIEMBI 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: ¢, 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: ¢(i, j) = a(i, j+2) + 1
enddo
enddo
OTIPEJICIIUTE BEKTOP PACCTOSHUI, BEKTOP HAMPABICHUN U THIT 3aBUCHMOCTH.
53. Jlnsa uukia
do j1 = lul



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

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

58. IlycTp BeKkTOp HampaBieHHM 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 IyONMpPOBaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY NIpU YCIOBHUH OaphepHOW CHHXPOHM3ALHMU MEXAY WTEpalUsIMH BHEIIHETO
IIUKJIA, [T0 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKeT OBbITh pacnapaiencH?

59. IlycTe BeKkTOp HampaBiIeHHM JUIsI JBYMEPHOTO ITMKJIA UMeeT BUJ («<»,«=»). Kakue u3 cnemyromnmx
YTBEPKICHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacnapajuiesieH 0 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHH, 10 BHEUIHEMY HHIEKCY NPH YCIOBHM IyONMpPOBAaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY NpPU YCIOBHUH OaphepHOW CHHXPOHM3ALHMU MEXAY WTEpalUsIMH BHEIIHETO
IIUKJIA, 10 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKET OBbITh pacnapaiieneH?

60. IlycTs BexkTOp HampaBiIeHHM ISl JBYMEPHOTO ITUKJIA UMEeT BUJ («<»,«<»). Kakue n3 cnemyronmx
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, 10 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKeT OBbITh pacnapaieneH?



61. IlycTs BexkTOp HampaBiIeHHM JUIsI JBYMEPHOTO ITUKJIA UMEeT BUJ («=»,«<»). Kakue n3 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 NIpPU YCIOBHUH OaphepHOW CHHXPOHM3ALHMU 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 10 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHI, 10 BHEUIHEMY HHIEKCY NPH YCIOBHM TyONMpPOBAaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY IpU YCIOBHUH OapbepHOW CHHXPOHHM3ALHMU MEXAY WTEpalUsIMH BHEIIHETO
IIUKJIA, [T0 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKET OBbITh pacnapaiieneH?

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

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

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

66. IlycTs BekTOp HampaBiIeHHM JUIsI JBYMEPHOTO ITUKJIA UMEeT BUJ («>»,«<»). Kakue n3 cnemyronmx
YTBEPXKICHUHN SABISIOTCS BEPHBIMHU: LIMKJI MOXKET OBITh pacnapajuiesieH 0 BHEIIHEMY HHIEKCY 0e30
BCSIKUX OTPAHUYEHHH, 10 BHEUIHEMY HHICKCY NPH YCIOBHM TyONMpPOBaHHS BXOAHBIX JAHHBIX, IO
BHYTPEHHEMY HWHAEKCY IpU YCIOBHUH OaphepHOW CHHXPOHHM3ALHMU MEXAY WTEpalUsIMH BHEIIHETO
IIUKJIA, [10 ABYM MHJEKcaM 0e3 OrpaHUYEHUi, He MOXKET OBbITh pacnapaniencH?

67. IlycTb 1y11 HEKOTOPOTO MHOTOMEPHOI'O LMKJIA BEKTOP HANPABICHUH UMEET BUI («=0,4<,. .. «>»).
YTo MOXKHO CKa3aThb IPO THI 3aBUCUMOCTH, 0OHAPYKMBAEMOIl MEX1y OIllepaTopaMH MOCIe PACKPHITHS
LUKJIA: 3TO — MCTUHHAS 3aBUCUMOCTb, 3TO — aHTHU3aBUCHUMOCTh, HUYETO CKa3aTh HeJlb3s?

68. IlycTh U1 HEKOTOPOrO MHOTOMEPHOTO IMKJIA BEKTOP HANpPaBICHUH MMEET BUI («>9,«<,... «>»).
UTo MOXHO CKa3aTh PO TUI 3aBUCUMOCTH, OOHAPYKUBAEMON MEXKIy OIepaTopaMH IOCe PaCKPBITHS
LUKJIA: 3TO — UCTUHHAsI 3aBUCUMOCTb, 3TO — aHTU3aBUCUMOCTb, HUYEr0 CKa3aTb HEJb3s?

69. IlycTp 111 HEKOTOPOrO MHOTOMEPHOT'O LMKJIA BEKTOP HANPABICHUH UMEET BUI (<), «=),. .. «>»).
YTo MOXKHO CKa3aThb IPO THI 3aBUCUMOCTH, 0OHAPYKMBAEMOIl MEX1y OIllepaTopaMHM MOCIIe PACKPHITHS
LUKJIA: 3TO — MCTUHHAS 3aBUCUMOCTb, 3TO — aHTH3aBUCHUMOCTh, HUYETO CKa3aTh HeJlb3s?

70. DxBHBaJIeHTHOE NpeoOpa3oBaHUE MPOrPaMMbl — 3TO: MPEOOpPa3OBaHUE TUHAMUYECKOTO HOPSIKa
CIICIOBAHUsI OIIEPATOPOB, COXPAHSIIONIEE PE3yIbTaT MPH JIIOOBIX BXOAHBIX JAaHHBIX; MpeoOpa3oBaHMUE,
coxpansromee rpad anropuTMma; npeodpazoBaHHUE, COXPAHSIONICEe 3aBUCHUMOCTH 1O JAaHHBIM MEXIY
olepaTropaMu, HUYEro U3 BbIILIEIEPEUHCIEHHOTO.

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

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

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

74. ChopaBeanuBo JM YTBEPXKAEHHUE, €CIM MEXAYy OIeparopaMHM LUKJIAa CYyILIEeCTBYET HCTHUHHAs
3aBHCUMOCTb — IIMKJI IO UTEPALMsIM paclapaieuTh HEBO3MOKHO? OOOCHYHTE OTBET.

75. CrpaBeIMBO JM YTBEPXKIEHHE, €CIM MEXKIy OIlepaTopaMH HEBJIOXKEHHOIO IMKJIA CYILECTBYET
WUCTUHHAS 3aBUCHMOCTb C pACCTOSIHUEM 3aBHUCHMOCTH PaBHBIM | — LHKI [0 HUTepanusM
pacnapanieauTs IPUHIUIHAIBHO HeBO3MOXKHO? OOOCHY#TE OTBET.

76. Kakue npuembl pacnapajuie/IiBaHUsl LUKIOB IPU HAJTUYMU 3aBUCHMOCTH OIEpPaToOpoB LUKJA MO
CKaJIIPHBIM II€PEMEHHBIM SBJISIOTCS SKBHUBAJICHTHBIM INpeoOpa3oBaHHMEM IPOrpaMM: IpUBATH3ALNS,
«JTUKBUJALNS» UHAYKIUOHHBIX IEPEMEHHBIX, PEAYKLINs?

77. CrnpaBeIJIBO JIH CIEAYIOLIEEe YTBEPXKIACHHUE: pacnapaslieIMBaHue ¢ TIOMOLIbIO IPHEMa PEeAYKLUU
BCET/Ia SIBIISIETCS. HEOKBUBAJICHTHBIM IIpeoOpa3oBaHueM mporpamMmbl? O60CHYHTE CBOI OTBET.



78. ChopaBeanuBOo JM CcIlenymolllee YTBEpXKICHHE: paclapajUleMBaHUE C TOMOLIbI0 IpuemMa
«JIMKBHJAIMNY MHIYKLIHUOHHBIX TEPEMEHHBIX BCEIAa SBISETCS HEIKBUBAJICHTHBIM NPeoOpa3oBaHUEM
nporpammbl? OOOCHYHTE CBOM OTBET.

79. MOXXHO ¥ YCTPAHHTH B MOCJIEN0BATEIBbHON MPOrpaMMe UCTHHHBIE 3aBUCUMOCTH IO AAHHBIM JUIS
MOJTy4eHHS KOPPEKTHON MapalieIbHON Bepcun?

80. Kakue cxembl pacnpenesicHus paboT Ha dTare Ha3HAYCHHS MEXTy BUPTYaIbHBIMH HCIIOTHUTEISIMU
Bawm usBecTHBI?

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

82. XKectkas cucrema OOBIKHOBEHHBIX Ju(depeHIIManbHbIX YpaBHEHUH pemaeTcst W-METOJIOM C
3aMEHOI TOYHOTO OOpamieHus: MaTpuilbl NpuoImkeHHbIM 110 metoxy lllynbia. Kakast Bepcust merona
Joryckaer Oosiee 3QQEKTHBHYIO TapaUICIbHYI0 pealu3aiuio — ¢ HECKOJbKUMH HTEPAlUsIMHU IS
BBIYHCIICHUS] MATPUIIBI WIIH C YUYE€TOM HECKOJIBKHUX TTOCIIEI0BATEILHBIX CTEIICHEH HEBSI3KN?

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

84. Meton mapaiensHoON cTpenbObl Oyner 0onee S (EKTUBHBIM MO0 CPABHEHHIO C METOJIOM CTPEIhOBI:
A. Ecnm duciio WCIIOMHMUTENEH TPEBBIIACT KOJIUYECTBO JOOABICHHBIX CHCTEM JIMHEHHBIX
nudQepeHanbHpIX ypaBHeHH B Bapuamnusx b. B mobom ciydae, Tak Kak ObICTpee CXOISATCS
UTEpaluy 1o MPHUCTPETIOUHBIM mapamerpam B. Ecnu mcxonnas kpaeBas 3aada Xopouio oOyciIoBIIeHa,
Y B OTOM cilyyae OBICTpEe CXOAATCS UTEPAIMH 10 IPHCTPEIOYHBIM [TapaMeTpam

85. Ectp 1M cMbicn mpu  peanM3allMd  METONA IMapajyieNIbHOW  CTpeibObl  HCHOJIB30BATh
pacrapajuieIiBaHUE PEUICHUST CHCTEMBbl JIMHEMHBIX YpPaBHEHHM B Ipouecce UTEpalui 1o
MPUCTPETIOYHBIM MapaMerpam?

86. Ilpn peanusanuu MmapaieIbHOW NPHUCTPEIKH PEATM30BaHO ABE Bepcun Mertona. Ilpm mepsoit
peanM3aluy cHaJajla pellaroTcsl HeJIMHEHHbIE YypaBHEHUs, JaHHbIE COXPAHSIOTCS, a 3aTe€M PeLIaroTCs
ypaBHEHUS B BapualMsX, BO BTOPOH peau3aliy Bce 3TH YPaBHEHUS pelIatoTcs oqHOBpeMeHHO. Kakas
peanuzanus 6onee 3pHeKTUBHA ¢ TOYKH 3pEHUS pacrapasieuBaHus?

87. Pemarorcsa nBe Onm3kue 3aaaun — ypaBHeHue auddysuu u ypasHenue auddy3un ¢ KOHBEKIHEH.
Hcnonb3yercss HesiBHas cxemMa. MOXXKHO JIM B KaXKAOM M3 3THX CIIy4aeB MHCIOJIb30BATh AJITOPUTM
PELYKLMH IS PELICHUS CUCTEMbI IMHEWHBIX YPABHEHUH C TPEXAUArOHAILHON MaTpHuuen?

88. Pemarorcsa nBe Onmskue 3aaaun — ypaBHeHue auddysuu u ypasHenue auddy3un ¢ KOHBEKIHEH.
Hcnionb3ytoTcst cXeMbl, B KOTOPBIX AU((Y3MOHHBIN ONepaTop anmnpoKCUMHUPYETCsl Ha BEPXHEM CII0€ 110
BPEMEHH, a KOHBEKTHUBHBIE WIECHBI — Ha HIDKHEM CJIO€ IO BpEMEHU. MOXHO JIM B Ka)XJOM M3 3THX
CJly4aeB HCIOJIb30BaTh QJITOPUTM PENYKLMU Ui pPELISeHUs CHCTEMBbl JIMHEHHBIX YpaBHEHUH C
TpeXANaroHAIbHOW MaTpuLen?

Kputepun onennBanus
Onenka  "OoTIMYHO 1oy BBICTABJISIETCSl  CTYAEHTY, IIOKAa3aBLIEMY  BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ommyHo (9)" BBICTaBISAETCS CTYAEHTY, TOKA3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.

Onenka  "ommuao  (8)" BBICTABJISIETCSl  CTYAEHTY,  IIOKa3aBIIeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MIPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Onenka "xopomo (7)" BbICTaBIsIeTCS CTYAEHTY, €CIM OH TBEpAO 3HAET MaTepual, TPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJlyuYeHHbIE 3HAHHUS Ha MPAaKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo (6)" BBICTaBIAETCS CTYICHTY, €CIM OH TBEPAO 3HAET Marepual, IPaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh MOITyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKaeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.



Onenka "xopoio (5)" BeICTaBISIETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuai, rpaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOITy4eHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WIH B PELICHUH 3a7a4 JOCTaTOYHO OOJIBIIOE KOJMUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBOPUTEIbHO (4)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMy (parMeHTapHBIM,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKON MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBneTBOpUTENbHO (3)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIM,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jeslaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIero o0y4eHus 1
C TPYZIOM IIPUMEHSET MTOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HEyZOBIETBOPUTENHHO (2)" BBICTABISIETCS CTYIEHTY, KOTOpPBIA He 3HaeT OosbLIed YacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Onenka "aeymoBnerBoputenabHO (1)" BbICTaBIA€TCS CTYHCHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne ommOKy B (GOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3aj1ay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

Bo Bpemss mpoBenenus auddepeHnupoBaHHOro 3adéra OoOydaromIecss MOTYT TIOJb30BaThCS
IPOrpaMMOi TUCHUTUIMHBI 1 KOHCTIEKTAMH JICKIIUH.

JuddepeHrpoBaHHbIN 3a4€T MPOBOAMUTCS IyTEM OpraHU3aIMU MHCEMEHHOM paboThI ¢ OCIEAYIOMmEeH
NPOBEPKOI M BBICTABICHHEM OLICHKH NPENoJaBaTeIsIMU Kypca, (PMHAIbHAsI OLCHKA CKJIAJIBIBACTCS U3
pe3yabTaToOB MUCHMEHHON pabOThl M yCPETHEHHON OICHKH 32 BBHIIOJHEHUE NMPAKTUYECKUX PadoT B
TEYEHUE CEMECTPa C paBHBIMH BECOBBIMU KOAPPUIIMEHTAMH.



