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1. Henu u 3apaun

eab AMCHUIIUHBI

OCBOCHHC CTYyACHTaAMU 3HaHUH B 00JIaCTH MNPUMCHCHUA COBPCMCHHBIX BBICOKOIIPOU3BOJUTCIIBHBIX
KOMIIJICKCOB pa3JII/I‘IHOI>'I APXUTCKTYPbl B HAYYHBIX MCCICIOBAHUAX U TIPUKIAIHBIX O6HaCTSIX, B
YaCTHOCTHU — B MAaTCMAaTUYCCKOM MOJICIUPOBAHHUU U 06pa60TKe OOJIBIIINX MAaCCHBOB JaHHBbIX.

3agauy AMCHMILIHHBI

. dbopMupOBaHHE OCHOBHBIX 3HaHMM B 00JaCTM NPUMEHEHHS BBICOKOIPOU3BOIUTEIbHBIX
BBIUHUCIUTENBHBIX KOMIUIEKCOB pPa3MYHOM apXWUTEKTypbl HAa OCHOBE KypcoB HH(MOPMATUKH,
OTIEPAIIMOHHBIX CHCTEM, SI3bIKOB IPOrpPaMMHUPOBAaHUS U KypCOB BBIYUCIUTEIBHOW MaTeMaTUKH [T
o0ecrieyeHrss TEXHOJOTMYECKMX OCHOB MaTeMaTHMYeCKOTO MOJEIUPOBAHUS B  COBPEMEHHBIX
MHHOBAIIMOHHBIX cepax IesTeTbHOCTH;

* 00yd4eHHE CTYJIEHTOB MPUHIUIAM cO3aHus YPPEKTUBHBIX apauIeIbHbIX AITOPUTMOB U IIPOrpamMm,
aHaJlM3a CYUIECTBYIOLIUX MPOTpaMM U aJIrOPUTMOB Ha MapajuIeIbHOCTH; 3HAKOMCTBO C OCHOBHBIMHU
METOJlaMd M TPUHLUIIAMHU [apaJJIeIbHOTO MPOTrPAMMHPOBAHMS, OCHOBHBIMH TEXHOJIOTUSIMHU
MapajuIeIbHOTO MPOTrPaMMHUPOBAHMUS;

* (opMupoBaHHE TMOAXOIOB K BBHIIOJHCHUIO MCCICIOBAHUN CTYJICHTaMHU B OOJIACTH TapayljIelbHBIX
BBIYUCIICHU M MaTEeMaTHYEeCKOTO MOJCIHPOBAHUS C HCIIOJIb30BAHHEM COBPEMEHHBIX TEXHOJOTHH W
MPOTPAMMHBIX CPEACTB MapajuIeIbHOTO MPOrPAMMHPOBAHUS B PAMKaxX BBITYCKHBIX PaOOT Ha CTENCHb
OakasaBpa.

2. MecTo qucuunJInHbI (MOAYJsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucnunnuna «[lapamnensHoe mporpaMMUpOBaHKE» BKIIOYAET B ce0si pasfienbl, KOTOpble MOTYT OBITh
OoTHeceHbl K BapuatuBHoU yactu OOIL.

Jucrmmmnza «[lapannensHoe mporpaMMUpOBaHUey» OasupyeTcs Ha JUCIUITHHAX:
JuddepenunanbHble ypaBHEHUS;
MaremMaTHYeCKHI aHAIIN3;
WNndopmaruka;
[pukmnagnabie GU3NUKO-TEXHUIECKUE U KOMIBIOTEPHBIE METOIBI HCCIICTOBAHUI.

Jucnunnuna «IlapamienbHoe nporpaMMUpOBaHUE MPEAIIECTBYET U3YUECHUIO TUCIMILINH:
[IpakTrikym 1O napamieabHOMY MPOrPaMMHUPOBAHUIO.

3. [lepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHS M0 JUCHMUIIIIMHE (MOIYJII0), COOTHECEHHBIX C
IUIAHNPYEeMbIMH Pe3yJ1bTATAMM 0CBOEHHUSI 00pa30BaTe/bHON MPOrpPaMMbl

OcBoeHHUE TUCHUILTHHBI HAPABJICHO HAa (POPMUPOBAHUE CIICAYIOIIUX OOMIEKYIbTYPHBIX,
ob1enpodeccuoOHaIbHBIX U MPO(ECCHOHANBHBIX KOMITETCHIIUH:

B pe3yabTaTe OCBOCHUA TUCHUIIIMHBI oﬁyqammnecsl JOJIZKHBI

3HATb:



- HCTOPHIO BOJIOIMU BBIYUCIUTENBHBIX CUCTEM U UCTOPUYECKYIO HEOOXOAMMOCTH HMCIIOIb30BaHMS
napajieNIbHbIX BHIYUCICHUH;

- OCHOBBI APXUTEKTYPHI MAPATIICIBbHBIX BRIYHCIUTEIBHBIX KOMILICKCOB;

- OCHOBHBIE TEXHOJIOTMYECKHE ATAIbl pa3padOTKU MapajjIeNbHBIX IPOrpamm;

- MPUHLUIBI ACUMIITOTUYECKOTO aHAIN3a AITOPUTMOB,;

- METO/bl IEKOMITO3UIIUH MTOCIIEI0BATEIbHBIX AITOPUTMOB,;

- cHocoObl SKBUBAJCHTHBIX M HEIKBHUBAJCHTHBIX NMPEOOpPa3OBaHM IMOCIEIOBATEIbHBIX MPOrpamMM,
MO3BOJISIOIIMX UCIOIB30BATh UX HA MapaJUICIbHBIX BRIYHCIUTEIBHBIX KOMIUIEKCAX;

- OCHOBHBIC HJIEU TIPU PeaTn3alli YUCICHHBIX alTOPUTMOB, MTO3BOJISIONIMX H30€XKaTh CIy4as HU3KOH
3G PEKTUBHOCTH pacnapauieIMBaHusl.

yMeTb:

- OILICHUBATh ACUMITOTHUYECKYIO CIOKHOCTh HCIOJIB3yEMbIX aJITOPHUTMOB M BHIOMPATh ONTHMAIIbHBIC
AJITOPUTMBI JJ1s1 COBPEMEHHBIX ITPOTPamMM;

- aHAJM3UPOBATh  IOCIEAOBATEIbHBIE TPOTPAMMBI U BBISIBICHHS BO3MOXKHOCTH — HX
pacrapasuieIMBaHus;

- omeHuBaTh 3P(HEKTUBHOCTH PaOOTHI pacnapaieJICHHBIX TPOrPaMM;

- BBIOMpaTh A((EKTUBHBIC YHCICHHBIE METOMABI ISl IOCTaBJICHHBIX 33aJad MaTeMaTHYeCKOTro
MO/JICITUPOBAHMSL.

BJAJACTh:

- TMpueMaMH pacnapajuieTUBaHUs aITOPUTMOB U MIPOTPaMM;
- CpPEeICTBAMU U TEXHOJOTHSIMH pa3pabOTKU TMPUIOKEHHH, 00eclednBaIoONINX IPOBEICHUE
MapajuIeIbHOTO BHIYUCIUTENBHOTIO SKCIIEPUMEHTA.

4. CopeprxaHue IMCOUILIMHBI (MOAYJIsA), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jesaM) ¢ yKa3aHueM
OTBE/ICHHOT0 HA HUX KOJIMYeCTBA aKA/IeMHYeCKHUX YaCOB M BUAOB YUeOHBIX 3aHATHH

4.1. Pa3aensl AUCIUIUTUHBI (MOYJIS1) M TPYAOEMKOCTH 10 BUJaM Y4E€OHBIX 3aHATHIMA

Bupl yaeOHBIX 3aHATHI, BKIIOYAst CAMOCTOSATEIBHYTO
paboty

Tema (pa3zmen) IUCLUIIIUHBL [pakTuyec- 3aganus,
KHE JlaGopar.

CEMHHAPCKHE | pPabOTHI
3QHATHS

CamocT.

Jlexuuu
H pabota

KypCOBBIC
paboThI

[TpoGaeMbl IBONIONNN BBIYUCIUTEIBHBIX
cucrem. [TapagurMsl mociien0BaTENILHOTO 2
Y TIapaJJIeIbHOTO TIPOTPAaMMHUPOBAHHMS

ONEMEHTBl ACHMIITOTHYECKOTO aHaIu3a
aJIrOpPUTMOB

JlexoMIio3unysi aaropuTMOB Ha YPOBHE
ornepanuin

2
YKpyIlHEHHE NTapajuIeIbHbIX APyCOB 2 1
[TapannenbHOCTh HHUKIOB 4

AN || B~|] W

OcHOBHBIC nmoaxoabl K OpraHu3annun
PasMCIICHUA 3a1a4 Ha MpoHeccopax

OpxkectpupoBaHue WCIIOJIHEHUS
napauIeIbHBIX POTPaMM

Metonsl  MapajUIENBHOTO — PEIIeHUs
)kectkux — cucteM  OJIY  Ooubmioit 4
pa3MepHOCTH




Pemienue kpaeBoi 3agauu AJisl IMHEHHBIX
OOBIKHOBEHHBIX nudepeHIaTbHBIX
ypaBHEeHUW (HA TIpUMEpE YpaBHEHUU
BTOPOTO MOPSIIKA)

10

Penrenue KpaeBou 3aga4u TUIA
HEJMHEWHBIX OOBIKHOBEHHBIX
mudepeHIMaNbHBIX  YpaBHEHHH — (Ha
pUMepe YpaBHEHHI BTOPOTro MOPSIKa)

11

KoHeuHO-pa3HOCTHBIE METOJBI PEIICHHS
9BOJIIOIMOHHBIX YPAaBHEHHH B YaCTHBIX
TIPOM3BOTHBIX (YpaBHEHWMIA
napaboJIUIECKOTO M THUIEPOOIUIECKOTO
THUIIOB)

12

[IpoGnema BbIOOpa «yaaqHOTOY» Oa3uca

13

[Ipo6nembl 3BOIOLUHU BBIYUCIUTENBHBIX
cucreM. [Tapagurmel nocien0BaTENbHOTO
U IIapaJIJIEIbHOTO IIPOrPaMMUPOBAHMS

HWroro uacos

30 6

[ToaroTtoBka Kk sK3aMeHy

0 ygac.

Oo6mas Tpya0EMKOCTh

36 gac., 1 3au.ex.

4.2.

ConeprkaHue TUCIUILTAHBI (MOTYJISI), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zeiiam)

Cemectp: 7 (Ocennmuii)

1. HpOGHGMBI SBOJIFOIIMK  BBIYHUCIIMTCIBHBIX CHUCTCM. HapaIII/IFMBI IocCIICA0BATCIBbHOIO U

NapaJIeIbHOrO IIPOrPaMMUPOBAHUS

Tpu kpuszuca B pa3BUTHM MAaTEMAaTHUYECKOTO OOeCTCUCHMs. APXHTEKTYPHBIH M TPOTrPaMMHBIN
napauienusM. [IpoGieMbl ncnonb30BaHus MapajieNbHbIX cucteM. [lapanurma mociaenoBaTeIbHOTO
IpOrpaMMUpPOBaHUsA. Mojenu mocienoBaTebHOro mporpaMMupoBanus. [lapagurmMa napamienbHOro
IPOrpaMMUPOBAHUA. DTaMbl JEKOMIIO3HUIINH, Ha3HAYEHHSI, OPKECTPUPOBAHHUS, OTOOpakeHUs. 3a1auH,
perraeMble Ha KaKJ0oM dTare. Moien napaiiesbHOro IporpaMMUpPOBaHuSI.

2. DJIEMEHTHI aCUMIITOTHYECKOTO aHAJIN3a aJITOPUTMOB

OcHOBHBIE TIpeAnookeHus. BrerauciurensHas monenb RAM. TepmuHonoruss u 0003HAYCHUS
AcuMNTOTHYECKME OTHOMEHUS. ONTUMaNbHBIA 1O TOBEICHUIO MOCIEIOBATEIbHBIN aJITOPUTM.
[Ipumep acMMOTOTUYECKOTO aHaJIN3a CIOYKHOCTH MOCJEA0BATEILHOTO alrOpUTMa BBIOOpA dJIeMEHTa
U3 MHOXecCTBa. PekyppeHTHBIe cooTHomeHus. OCHOBHAas TeopeMa aCHMIITOTHYECKOTO aHaIM3a.
Pacmmpennas kBanmudukanus @Pnuana. [lpumepsr  SISD, SIMD, MISD, MIMD wmamm
Beruucnurensusie  moaenn  PRAM.  VYckopenune npu  pacnapavienuBaHud.  CTOMMOCTE
napajuieIpHoro anropurMa. ONTUMaIbHOCTh AITOPUTMA 10 CTOMMOCTH. [IprMep acHMITOTUYECKOTO
aHaJM3a CJIOXKHOCTH MapaJuIeIbHOTO aJlTOPUTMa BhIOOpA AeMeHTa U3 MHOXKecTBa. OTpaHUYEHHOCTh
ACUMIITOTHYECKOI'0 aHaJIN3a.

3. JIekoMMO3uIKs AJITOPUTMOB Ha YPOBHE OIEpaIiuii



[onsarue o rpade anropurma. Ctporo napauienbHbie GpopMbl rpada, KaHOHWYECKas MapajuieibHas
¢opma. CooTHeceHHE CTPOrO MapauIeibHBIX (OPM C BBIMOJHEHHEM aJrOpUTMa Ha KOHKPETHBIX
ApPXUTEKTYpHBIX peUIeHUsAX. Spychl mapamiensHOW (OpMBI, WX IIUpUHA U BbIcoTa. KoHuenus
HEOrpaHMUYEHHOTo napaienuszMa. OrmnpeneneHne MaKCUMalbHO BO3MOXKHOTO YCKOPEHHUS TI0
SPYCHO-NIApaJIeNIbHON (hopMe aIropuT™Ma.

4. YpylHEeHUE napajiebHbIX IpyCOB

JleKoMIO3UIMSI AJITOPUTMOB M MPOrPaMM Ha YPOBHE JIEMCTBUM U OnepatopoB. Y ciioBusi bepHcraiina
U uX HapyuieHue. VIcTUHHAas WJIM MOTOKOBas 3aBHCHUMOCTh, AaHTU3aBHUCHUMOCTBH, 3aBUCUMOCTH I10
BBIXOJIHBIM JTaHHBIM. ['padsr 3aBucuMocTeil. CBsA3b 3aBUCUMOCTEH OMEPaTOPOB C BO3MOKHOCTHIO MX
OJIHOBPEMEHHOTO BBITTOJIHEHUSI.

5. IlapannenbHOCTh UKIOB

[IpocThle LUKIIBI: pacCTOSIHME 3aBUCHMMOCTH; 3aBUCHUMOCTH, CBSI3aHHBIC W HECBS3aHHBIC C LUKIIOM.
Bnoxennslie nukiel. Bekropa 3aBUCMMOCTH U HamnpasiieHUH. X Mcnonap30BaHue NI ONPENEIICHUs
BO3MOXXHOCTH paclapajuleJIMBaHus IUKJIOB. OKBHUBAJCHTHbIE NpeoOpa3oBaHUS TPOTpaMM U
anropuTMoB. CriocoObl YCTpaHEHHs 3aBUCUMOCTEH, CBA3aHHBIX ¢ IUKiIOM: loop distribution, coc
replication, loop alignment, mpuBaTH3aIUsa NEPEeMEHHBIX, HHAYKIUSI U PETYKIIHS.

6. OCHOBHBIE ITOIXO/IbI K OPraHU3allii pa3MeILEeHus 3a7a4 Ha Ipoleccopax

JluHamuueckoe, MOTOKOBOE, CTaTHUECKOe TutanupoBanune, work pool, pipeline, competition, divide ¢
conquer. Mx Hemoctatku u AOCTOMHCTBA. lIpoOineMbl OanaHCHPOBKHU 3arpy3Kd IPOIECCOPOB.
I'oMoreHHbIEC U T€TEPOTeHHBIC BEIUNCITUTEIbHBIC CUCTEMBI.

7. OpkecTpupOBaHUE UCIIOJIIHEHUS TAPAJUIEIbHBIX IPOTpaMM

['e n KaKk CHMHXPOHU3UPOBATH BBHIYMCICHUS U OOMEHHBAThCsA NaHHBIMU. [lepekpbiTus. YXyauieHue
MOCIIE0BATEIBHOIO AITOPUTMA ISl YIYUIIeHHsI TapaljIeIbHOTO.

8. MeTtozpl apaieasHOTO pemeHus kecTkux cucteM OJ[Y Gombiioit pasmepHOCTH

Meroast Pynre—KytTel, PozenObpoxka m  W-metombl. Metonel PoszenOpoka u W-meToss
MPUOJIKEHHBIM BBIUKCICHUEM oOpaTtHOW Matpuibl. Meton Illyneia npubauxkeHHOTO 00paIieHus
MaTpHULIBI.

9. Pemienne KpaeBoil 3ajauu Ui JIMHEHHBIX OOBIKHOBEHHBIX MU(QEpeHINaIbHbIX YpaBHEHUH (Ha
IpUMeEpE YpaBHEHUM BTOPOTO NOPSIKA)

[TapannensHple BepcUM alropUTMa HPOTOHKHU. PellieHune cucTeMbl JIMHEHHBIX anreOpanyecKux
YpPaBHEHUH C TPEXAUArOHAIbHON MaTPUIIE METOIOM PEIYKIIUH.

10. Pemienne kpaeBoil 3aia4yu [Uis HEIMHEHHBIX OOBIKHOBEHHBIX AHU(DdepeHInanbHbIX ypaBHEHUI
(Ha mpuMepe ypaBHEHUH BTOPOT'O MOPSIKA)

ANTOpPUTM «TapajieIbHOW MPUCTPENKM» W €ro MPHUHLMIHAIBHBIE OTIUYMS OT «IPUCTPEIKUY.
ITepexon k pemenuto pacmupenHon cucreme O/[Y kak ocHOBa nmapajyieIbHOW BEPCUU aJITOpUTMA.

11. KoHeuHO-pa3HOCTHBIE METOJbI PEIICHUS IBOJIOIMOHHBIX YPAaBHEHHH B YaCTHBIX NMPOU3BOIHBIX
(YpaBHEHUI1 MapabOIMUECKOro U TUIEPOOIHMYECKOTO THIIOB)

FGOMeTpI/I‘IeCKOG pacnapalyiCJIMBAaHUC U UTCPALITMOHHBIC MCTOIBI.



12. IIpobGaema BeIOOpa «yaauHoroy» Oasuca

Mertonpl BeiiBier-I anepkuna (Ha mpUMepe peleHus] UHTErpaIbHOTO YpaBHEHUS) M BO3MOKHOCTh MX
napasuleIbHON pean3aiuu.

13. TIpoGneMbl »3BOJIONMHM BBIYUCIUTENBHBIX CHUCTEM. [lapagurMel MOCIENOBATENBHOTO U
NapaJIeIbHOrO IIPOrPaMMUPOBAHUS

5. Onucanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl, HEO0OXOAMMOM /I OCYIIeCTBJIeHNsI 00Pa30BaTEJIbHOIO
NMpouecca no JUCHUILInHe (MOIYJII0)

VYyeOHast ayTuTOpus, OCHAIICHHAs MYJIbTUMEIUAPOEKTOPOM U SKPAHOM.

6. IlepeyeHb OCHOBHOW H JONOJHUTEILHON JUTEPATYPHI, HEOOXOAUMOM /151 0CBOEHMS 1M CHUILTHHbBI
(Moxy.st)

OcHoBHas TuTepaTypa

1. Kapnos B. E., Jlo6anoB A.W. UncneHHbIe METOIbI, aJITOPUTMBI M ITPOrpamMMbl. BBeneHue B
pacnapasuienuBanue. — M., ®uzmarknura, 2014. — 192 c.

JlononHuTenbHas IMTeparypa
1. Boesoaun B.B., Boesogun Bn.B. [Tapannensubie Beruncnenus. — CI16.: BXB-ITerepOypr, 2002.
— 608 c.
2. TI'eprens B I1. BoicOKOPOU3BOUTEIbHBIE BEIYUCICHUS I MHOTOMPOLIECCOPHBIX MHOTOSIAEPHBIX
cucteM. — M., U3n-so MI'Y, 2010. — 544 c.
3. H. Jordan, G. Alaghband. Fundamentals of Parallel Processing. — Pearson Education, Inc., 2003. —
536 p.
4. Selim G. Aki. The Design and Analysis of Parallel Algorithms. — Prentice-Hall, Inc., 1989. — 401
p.
5. Claudia Leopold. Parallel and Distributed Computing. — John Wiley & Sons, Inc., 2001. — 260 p.
6. ®peiizep M. Bpenenne B BeHBIETH B CBeTE JIMHEHHON anreOpst —M., BUHOM, JlaGopatopus
3HaHui, 2008, 487 c.
7. Xaiipep 3., Bannep O.. Pemenne oObIKHOBEHHBIX Au(depeHITnanbHbIX ypaBHeHUH. JKecTkue n
muddepennmranbHo-anredpandeckue 3agadn. — M., Mup, 1999.
8. B. M. BepxOutikuii. OCHOBBI YUCJIIEHHBIX METOJI0B. — M., Bricmras mikoma, 2002 — 840 c.
9. Suenxo H.H., Konosanos A.H., byrpos A.H., lllyctros I'.B. O6 opranuzanuu napamieabHbIX
BBIYHC JICHUH U "pacmapasuienuBanue" mporonku // Yucii. MeToapl MexaHuKH crutont. cpeasl. 1978, T
9. Ne7. C. 139-146.

7. IlepeyeHnb yueOHO-METOAMYECKOr0 o0ecnedeHHs AJIsl CAMOCTOAATEILHOM padoThl 00y4arommxcst o
AUCHUILINHE (MOIYJIIO)

1. Kapnog B. E., Jlo6anoB A.W. YUncneHHbIE METOIBI, AITOPUTMBI M TIPOrpaMMbl. BBeieHue B
pacnapaienuanue. — M., ®uszmarkuura, 2014. — 192 c.

2. Boeoaun B. B. BeluucnurenbHas MaTeMaTuKa U CTPYKTypa airopuTt™MoB. — M., U3n-so MI'Y,
2010. - 168 c.

3. Munnep P., bokcep JI. [locnenoBarenbHubie U mapajieabHbIE aaropuT™Mbl. — M.: bruHOM.
JlaGopaTtopus 3Hanui, 2006. — c. 406.

8. Ilepeuennb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH "UHTepHeT', HE00X0AMMBIX
JJIS1 OCBOCHM S TUCHUNIMHBI (MOIYJISA)



http://www.intuit.ru, http://www.parallels.ru, http://www.hpc-education.ru

9. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHI, HCI0JIb3yEeMBbIX NP OCYLIECTBJICHUH 00pPa30BaTEILHOIO

npouecca no THCHUILVINHE (MOAYJII0), BKJIIOYasi epeYeHb NPOrpaMMHOro odecrnevyeHust U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTeM (IIPH HEOOXOAMMOCTH)

Ha neKnoHHBIX 3aHATUSIX UCTIONB3YIOTCS MYJIbTUMEIUHHBIC TEXHOIOTHH, BKJIFOUYAs IEMOHCTPAITUIO
MpEe3eHTAIIAMN.
http://www.intuit.ru, http://www.parallels.ru, http://www.hpc-education.ru

10. Meroauyeckue yKa3aHus 1Js 00y4al0UIUXCH 110 OCBOCHUIO JUCUMILIIHHBI

CryneHT, n3y4aromui Kypc napauleJIbHOTO IPOrpaMMUPOBAHUs TOJDKEH, C OTHOM CTOPOHBI, OBIAAETh
OOIIMM MOHATUIHBIM aNnaparoMm, a ¢ APyroi CTOPOHBI, JOHKEH HAYYUTHCS IPUMEHSITh TEOPETUUECKHUE
3HAHUA Ha MPAKTHKE.

B pesynprare u3ydeHus IUCLMIUIMHBI CTYACHT IOJDKEH 3HATh OCHOBHBIC OIPEICIICHUS, MOHSITHS,
METOJIbI JOKA3aTeIbCTB, METObI UCCIECIOBAHNS ACUMIITOTHYECKOTO IOBEICHHS aJITOPUTMOB, METOIBI
aHalu3a MporpaMM U aIrOPUTMOB Ha MapajuleIbHOCTb, YMETh BbIOMpPATh NPABUIIbHBIA YMCICHHBIN
METOJI AJIs NapaJUIEIbHOTO PEIICHUS 33/1a4 MaTEMaTHYECKOIO0 MOIEIUPOBAHUS.

YcnenrHoe ocBoeHHe Kypca TpeOyeT HanpsHKEHHOM caMOCTOsTEIbHOM paboThl cTyneHTa. B mporpamme
Kypca TpUBEICHO MUHUMAJIbHO HEOOXoauMoe BpeMs s paboThl CTyAEHTa HaJ TEMOW.
CamocrosTenbHas paboTa BKIIOYAET B ceO:

- YTCHHME U KOHCIEKTUPOBAHNE PEKOMEHOBAHHOM JINTEPATYPHI;

- mpopaboTKy y4deOHOro marepuana (10 KOHCHEKTaM JIeKUWH, y4eOHOW M HaydyHOW JUTeparype),
IIOArTOTOBKY OTBETOB HAa BONPOCHI, MPEJHA3HAUYEHHBIX JJII CAMOCTOSITEIBHOTO  H3Y4YEHMS,
JI0KA3aTeJIbCTBO OTACIBHBIX YTBEPKACHUM, CBOWCTB;

- pelIeHHe 3aa4, IPeIaraéMelX CTYJCHTaM Ha JICKIWIX;

- TMOJTOTOBKY K Au(depeHIupoBaHHOMY 3a4eTy.

PykoBOICTBO W KOHTPOJbh 3a CAMOCTOSITENTBHOW paboOTOil CTyJAEHTa OCYIIECTBISiETCS B (Qopme
UHAVBUAYAIbHBIX KOHCYJIbTALUH.

[Toka3zarenem BIaJeHUS MaTE€pHaJOM CIYKUT YMEHHE pemaTh 3anaud. J(ns GopMupoBaHUS yMEHUS
NPUMEHATh TEOPETHUECKUE 3HAHMS Ha MPAKTHKE CTYAEHTY HEOOXOAMMO peliaTh Kak MOXKHO OoJiblie
3anau. [Ipu pemeHun 3a1a4 Kaxa0€ 1eHCTBHE HEOOXO0AMMO apryMEHTHPOBATh, CChUIAsICh HA N3BECTHBIE
TEOPETUYECKUE CBEICHUS.

BaxHo 10oOMTbCS NOHMMaHMSA M3y4aeMOIo MaTepualla, a Heé MEXaHMYECKOro ero 3anoMuHaHud. [Ipu
3aTPYAHEHUM W3YyYEHUS OTIENbHBIX TEM, BOIPOCOB, CIEIyeT OOpaIlaTbCsi 3a KOHCYJIbTALUSAMH K
JIEKTOPY.

11. ®oHI OLIEHOYHBIX CPEACTB ISl MPOBEACHUSA MPOMEKYTOYHOM aTTECTAIUN 10 UTOraM 00y4YeHUs

[Tpunoxenue



IMPUJIO)KEHUE

POHJ OHEHOYHBIX CPEJICTB
JIJISI MPOBEIEHUS ITIPOMEXYTOYHOM ATTECTAIIUA OBYUYAIOIINXCA

MO JUCHMUIIINHE

10 HANPAaBJIEHUIO: [Tpuknagnas MmareMaTtuka 1 nHGopMaTHka (OakamaBpHar)
NnpopuIb NOATOTOBKH:
@axkynbTET A3POMEXAHUKU U JIETATEIILHON TEXHUKU
kadeapa nHGOPMATHKU U BEIYUCIUTEILHON MaTeMaTHK
Kypc: 4

KBAJTH(UKAIMSA: OakanaBp
Cemectp, hopmbl mpomexxyTouHoi arrectanuu: 7(Ocennuit) - ludpepennrpoBannblii 3aueT

Pa3pabdorunku:

A.W. Jlo6aHoB, a-p ¢us.-mat. Hayk, mpodeccop, nmpodeccop
B.E. Kapmnios, kanz. ¢us.-mMar. HayK, JOLEHT, mpodeccop



1. Komnerenuun, (popmupyembie B pouecce U3y4eHus AUCHUTNITHHBI

OcBoeHHE JUCIUILTUHBI HAIPABICHO Ha (OPMHPOBAHHE y OOYYAIOIIETOCS CICAYIONIMX OOIICKYIbTYPHBIX
(OK), obmemnpodeccuonansubix (OIIK) u mpodeccnonansubix (I1K) kommereHuii:

2. [loxa3zaTen oLleHUBAHUS KOMIIETEHIIMIA
B pesynbrare nzydenus auctuiuinabl «llapaniensHoe mporpaMMUPOBaHNE)» 00YYarOIIHIACS TOKEH:

3HATb:

- HCTOPHIO BOJIIOIMU BBIYUCIHUTEIBHBIX CUCTEM U UCTOPHYECKYIO HEOOXOIMMOCTh HCITOJIb30BAHHS
napajuieIbHBIX BHIYHCIICHUH;
- OCHOBBI aPXUTEKTYPHI MAPAICIBHBIX BEIYHCIUTEIBHBIX KOMILIEKCOB;
- OCHOBHBIC TEXHOJIOTHYECKHE ITAIBI Pa3padOTKU MapaJIeTbHBIX TPOrpamMM;
- TPHUHIUIBI ACHMIITOTHYECKOTO aHAIN3a ATOPUTMOB;
- METObI IGKOMITO3UITUH MTOCIIEI0OBATEIBHBIX AITOPUTMOB;
- CcHocoOBI PKBHBAJCHTHBIX M HEIKBHUBAJICHTHBIX MPEOOpPa3OBaHMIA IMOCIEIOBATEIBHBIX MPOrPaMM,
MO3BOJISIOIINX UCIIOIH30BATh UX HA MapauIeIbHBIX BEIYUCIUTEIHHBIX KOMIUIEKCAX;
- OCHOBHBIC HJIEH TIPY PEaTH3aliy YHCICHHBIX aJlTOPUTMOB, MTO3BOJISIONIMX H30€XKaTh CIy4ast HU3KOH
3¢ peKTUBHOCTH pacTapaiCTMBaHUSI.
yMeThb:

- OLIEHUBATh ACUMNTOTHYECKYIO CIOXKHOCTb MCIOJb3yEMbIX AJITOPUTMOB M BBHIOMPATh ONTHMAJIbHBIC
AJITOPUTMBI JJ1s1 COBPEMEHHBIX ITPOrpamm;
- aHAM3UpPOBaTh  IOCIEAOBATENbHBIE TPOTPAMMBI  JUI  BBISIBICHUS BO3MOXKHOCTH — HUX
pacrapasuieIMBaHus;
- oueHuBaTh 3 (HEeKTUBHOCTH pabOTHI pacnapajieeHHbIX TPOTPaMM;
- BbIOMpaTh 3((EKTUBHBIC YHCICHHbIE METOJAbI JJS IOCTABJICHHBIX 3aJad MaTeMaTU4ecKOro
MOJICIIUPOBAHMUSL.

BJIA/IETh:

- IpHUEeMaMH pacliapauleIMBaHKs AJITOPUTMOB U IIPOrpamMM;
- CPEICTBAMHU M TEXHOJIOTUSAMHU pa3pabOTKH TPHIOKEHHUH, OOECIeUHBAIOIIUX IPOBEACHUE
[apaJUIEIbHOTO BEIYUCIUTEILHOTO YKCIIEPUMEHTA.



3. llepeyeHb THUMOBBIX KOHTPOJBHBIX 3aaHUIl, MCHOJb3YeMbIX /IJsl OLEHKH 3HAHMIi,
YMeHUil, HABbIKOB

IIpomexxyrounass arrectauuss 1o jgucuuimHe  «llapamnensHoe  mporpaMMHpOBaHHE)
ocymiectBisiercss B ¢opme auddepeHIMpOBaHHOIO 3aueTa. 3a4eT MPOBOJAUTCS B MHUCbMEHHOMN

dopme.

IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB:
1. MakcumasbHasi THMKOBash TMPOM3BOJUTEIBHOCTh HaMOOJIee MOIIHBIX COBPEMEHHBIX

napajuleNIbHbIX BBIYMCIUTENbHBIX CUCTEM u3Mepsiercs: B eqununax EFLOPS, B gecstkax
PFLOPs, B eqnaunax PFLOPs, B cotuax TFLOPs?

2. Ilpou3BOAMTENBHOCTh KOMIIBIOTEPA, JOCTUIHYTas TP  BBIIOJIHEHUU HEKOTOPOM
nporpammsbl, BelpakeHa B TFLOPS. DTo 3HaueHHe roBOpUT 0O: CpelHEM KOJIMYECTBE
omepaluii HaJl BEIIECTBEHHBIMH JAaHHBIMHM, TNPEACTAaBICHHBIMA B ¢opme ¢
(UKCUPOBAHHOM 3aIsITOM, BBHIMOJHEHHBIX 3a CEKYHAY B Tpoliecce oOpabOTKU JaHHOU
nporpaMMbl; OOIIEM 4KCIe KOMAaHJ, BBIMOJHEHHBIX 32 BpeMs pabOThl MPOrpaMMBbL;
CpeIHel CKOPOCTH BBINIOJHEHHS JAaHHBIM KOMIBIOTEPOM apH(PMETHUECKUX Oreparui
HaJ/l BEILECTBEHHbIMU YHCIIaMH, IMPEJICTABICHHBIMH B (OpMe C IJIaBarolleil 3amsToii;
CpeAHel CKOPOCTH BBINOJHEHMS JaHHBIM KOMIBIOTEPOM apu(METHUECKHUX OIeparui
HaJ/l BEILECTBEHHbIMHM YHCIIaMH, IMPEJICTABICHHBIMU B (OpMe C IIaBarolleidl 3amsrToi,
JOCTUTHYTOM  HpHU  BBINOJHEHUM  JaHHOM  IpOrpamMMmbl;  BBICOKOW  peasbHOM
IIPOU3BOJUTENIBHOCTH JAHHOI'O KOMIIBIOTEPA.

3. YMHOXEHHUE JABYX KBaJPATHBIX IUIOTHBIX BEIIECTBEHHBIX MATPHIl KOMITBIOTEP BBITOIHUIII
3a 5 cex ¢ mpomsBogurenbHOCTEIO 50 GFLOPS. Kakoro pasmepa ObulM MaTpHIIBL:

500*500, 1000*1000, 2000%2000, 5000*5000, 7000*7000, BepHOrO OTBETA HET?

4. CxoJbKO Kpu3ucOB SOftware HacuMTBHIBACTCS 32 BCIO MCTOPHUIO PAa3BHUTHUS AIICKTPOHHBIX
BBIUMCIIMTENLHBIX cucTeM: 4, 3, 2, 1, HU ogHOTO?

5. B kakoM koMmbioTepe (PyHKIHOHAIbHBIE YCTPOMCTBA COYETAIM OJHOBPEMEHHO
NPUHIUIBI KOHBEHepHOH 1 napamiensHoit oopadbotku: IBM 704, IBM STRETCH, CDC
6600, CDC 7600, ILLIAC IV, ATLAS, BepHoro orBeTa HeT?

6. OTMeTrhTe NpaBWIBHBIC YTBEP)KICHHWS HA TEMy MAIIUHHOTO MPEICTABICHHUS YHUCEN B
coBpeMeHHBIX DBM: Bce cymiecTBoBaBine 10 cux nop 9BM ucnonp3yroT B KauecTBe
0a30BOM JBOMYHYIO CUCTEMY CUHCJIEHMSI; MAIIMHHOE SIICUJIOH B OCHOBHOM OIIPEIESEeTCS
JUIMHOM MaHTHCChl B TMIPEJCTaBICHUM BEUIECTBEHHBIX YHCEN; MaHTHCCAa 4YHCla B
JIBOWYHOM TIPEACTABICHUU - Ta e, YTO M MAHTUCCA €ro AECATUYHOro Jorapudma;
MalllMHHBIE HOJb M OJICHUJIOH HE MOTYT OBITh MOJY4YE€Hbl C MOMOIIBIO (HOpTpaH-
IIPOrPaMMBI, UX CIEAYyeT HalTH B JOKYMEHTAlMU K KOMIIBIOTEPY; MAIIMHHOE CIIOKEHUE
KOMMYTAaTUBHO; MAIIMHHOE CJIO)KEHWE aCCOLMAaTUBHO; MAIIMHHOE YMHO)KEHHE
KOMMYTAaTHBHO; MAllIUHHOE YMHO>KE€HUE aCCOLUAaTUBHO?

7. Kro wu3 mnepeuucieHHbIX HWIXKEe JoAed BHEC HamOOJBIIMKM BKJIaJ B pa3BUTHE
napajuieaIpHON BbraucanTenbHol TexHuku: /[xon ['peit; Celimyp Kpoait; Ctusen Kpelin;
Kpuctnan Paii; @pencuc penk?

8. JleicTBUTENbHBIE YKCIIA B MAIIMHHOM IPEJICTABICHUM: BCET/la XpaHATCS TOYHO; BCEra
XpaHATCS C HEHYJIEBOW OIIMOKOW OKPYITICHMS; XPaHWJIMCh Ha BCEX CYIIECTBOBABIIUX
BBIUHUCIUTENBHBIX CUCTEMAaX B JBOMYHOM IPEICTABICHUU; HMEIOT OTHOCUTEIIBHYIO
omMOKYy OKpyrJieHuss He Oojiee MAIIMHHOTO HYJS; HMMEIOT aOCONIOTHYIO OIIHOKY
OKpYyTJIeHUs He 0oJiee MAIIMHHOTO 3IICUJIOH; HHOTAA XPAHATCSA TOYHO?
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Kongeiieproe @Y neneHusi COCTOUT U3 MATH CTYIEHEH, cpabaTeiBatonux 3a 2, 5,3, 1 u 1
TaKT COOTBETCTBEHHO. UeMy paBHO HAaMMEHbBIIEE YUCIO TaKTOB, 3a KOTOPOE MOXKHO
obpabotare 40 map aprymMeHTOB Ha JaHHOM ycrtpouctse: 1, 5, 12, 40, 207, 212, 480,
BEPHOI'0 OTBETA HET?

B konBeliepHOM yCTpoOHCTBE €CTh 7 CTyNeHEH, cpabaThIBalOUIUX 3a OAHY EAUHUILY
BpEMEHHM Kaxkaas. 3a CKOJBKO E€JIMHUII BPEMEHH 3TO YCTpPOHCTBO oOpaboraer 7 map
aprymenToB: 1, 3, 7, 8, 13, 14, BepHoro orsera HeT?

Ecte nBa xouBeliepubix DVY: cnoxenue (4 cTyneHw) U yMHOXKeHUe (6 cTymneHei), Bce
CTYIIEHU CpabaThIBAIOT 32 OJIMH TaKT. 3a CKOJBKO TaKTOB OYAET BBIMIOJIHEHA BEKTOPHAS
omeparus Ai=Bi+Ci*s, i=1,2,...,60, ¢ UCIOIIb30BaHUEM JAHHBIX YCTPONCTB B PEKHUME C
sanerienneM OV: 60, 69, 70, 128, 130, 240, 6007

Ectp nBa xonseliepubix @VY: cioxenue (4 cTyneHu) u yMmMHOXKeHue (6 cTymneHei), Bce
CTYIIEHU Cpa0aTBIBAIOT 3a OJIMH TaKT. 3a CKOJBKO TaKTOB OYAET BBIMIOJIHEHA BEKTOPHAS
onepanus Ai=Bi+Ci*s, i1=1,2,...,60, ¢ WHCMOIB30BaHUEM JaHHBIX YCTPOMCTB 0€3
sanermienus OVY: 60, 69, 70, 128, 130, 240, 600?

ApxutekTtypa KommbloTepoB. OTMeTbTE NpaBUiIbHBIE yTBepxkAeHHs: B SMP-
KOMIIBIOTEpaxX BCE€ IIpoleccopbl paBHOIpaBHbl; apXxUTeKTyppl NUMA u ccNUMA
MO3BOJISIIOT COXPAHUTh €IMHOE aIPECHOE MPOCTPAHCTBO JJIsl MApaIeIbHOW IPOrPAMMBI;
K3LI-MaMSITh SIBWJIACh MIPUUMHON BO3HUKHOBEHMs apxuTeKkTypbl NUMA; nouck komanf,
KOTOPbI€ MOJKHO BBIMOJHATh TapaJjieIbHO, B  CYNEPCKAIAPHBIX Ipoleccopax
MPOUCXOAUT BO BpeMs pabOThl MPOTrpaMMbl; MapauieIu3M B Kiaccuueckux VLIW-
KOMITbIOTEpaX BBIAEISETCS KOMITUISATOPOM.

OTmeTbTe mMpaBUIIbHBIE YTBEPKACHUS MPO KOMIBIOTEpPHI: Kiaccudukanus DnuHHA
CONEPKUT 3 Tuma KOMIbIOTEpOB; Kkiaccupukanus DiauHHA comepkuT 4 TUMA
KOMITbIOTEpOB; Kinaccupukamnus OauHHA COAEPKUT 6 THIIOB KOMIIBIOTEPOB; OIHUM H3
MIPU3HAKOB BEKTOPHO-KOHBEHEPHOTO0 KOMIIbIOTEpA SBIISIETCS MHOTOIPOLIECCOPHOCTD;
OJIHMM W3 MIPU3HAKOB BEKTOPHO-KOHBEHEPHOTO KOMITBIOTEPA SIBIISETCS HAJTUYHE XOTS OBI
OJIHOTO KOHBEHepa; OJHMM M3 TMPU3HAKOB BEKTOPHO-KOHBEHMEPHOTO KOMIIBIOTEPA
SIBJISIETCSl HAJIMYME BEKTOPHBIX PErHCTPOB; KOHIICTIIIHS HEOTPAHHYEHHOTO MapalieIn3Ma
MPU  Pa3BUTHH KOMITBIOTEPHOW TEXHUKHM B OTHAIEHHOM OyAylleM MOXET CTaTh
PEeanbHOCTHIO.

Kakve #3 TEXHOJOTMYECKHMX 3TaloB MPUCYIIH TOJIBKO MMapagurMe NapajjielbHOTO
MpOrpaMMUpPOBAHUs:  MOCTPOCHHE  MAaTE€MaTUYeCKOW  MOJEIH,  JACKOMIIO3WLIHUS,
apaH>XMpPOBKa, HAMMCAHUE MPOrPaMMBbl?

Uem 1eKOMIO3UIINSA 110 JAHHBIM OTIMYAETCS OT AEKOMITO3UIIUU 110 BEIYUCICHUSIM?

B dem 3akiro4aroTCsi JOCTOMHCTBA M HEJAOCTATKH CTATUYECKOTO M JTMHAMHYECKOTO
Croco0OB HA3HAUCHUS 3314 BUPTYAIbHBIM UCTIOTHUTENSIM?

KakoBbl OCHOBHBIEC 1€MW dTama HA3HAUYEHHUS: COKpAIEHUE 3arpy3Kd HCIOJHUTEIEH,
OamaHCUpPOBKA 3arpy3kd HCIOJIHHUTENECH, COKpalleHHne OOMEHOB JaHHBIMH MEXKIY
WCIIOJTHUTENISIMUA, PAaBHOMEPHBIA OOMEH NaHHBIMH MEKIY HCIOIHUTEISIMH, COKpaIleHHe
HAaKJIaJIHBIX PacX0JI0B Ha Ha3HaueHue?

BepHo nu crnenyroiiee yTBepxkKAeHHE: MOAENb Mepelayd COOOIICHH B MapaieTbHOM
MPOrpaMMHUPOBAHUN TPUMEHHUMA TOJHKO Ha CHCTEMaxX C PaCHpeeICHHOW MaMsThio?
OO6ocHylTe CBOM OTBET.
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[IpuBeaute mpuMep MPOrpaMMHOrO KoJia ¢ BHYTPEHHUM MapajieIn3MOM, KOTOPBIH, ¢
Bamieii Touku 3peHHMs, HENIb3s pacnapalieNuTh aBTOMATHYECKHU (eclid Takue
CYILIECTBYIOT).

B uwem 3aknroyarorcs JIOCTOMHCTBA M HEAOCTATKH  pa3JIMYHBIX  MOAMOJIEIEH
MPOrPaMMHUPOBAHUS B MOJICTU OOIIEH MamMsTh?

Ha kakom »orame B mapa/ulebHOM NporpamMme 3ajJadyd HAa3HAYalOTCS pealbHbIM
(bU3MYECKUM HCIIOJIHUTENISAM: Ha dTale JASKOMIIO3UIIMHU, Ha dTalle Ha3HAa4YeHHs], Ha dTame
apaHKUPOBKH, Ha ATAre 0TOOpaxeHus?

CoBpemeHHas mapajurma napajjieabHOro MporpaMMUpPOBaHUs BKIO4aeT: 5, 6, 7, §, 9,

10 »Tamnos.
[epeuncante TP OCHOBHBIX MPUHIIMIIA ACUMIITOTHYECKOTO aHAJIN3a AJITOPUTMOB.
IMycte Ti(N) m Ty(N) — BpemeHa pabOTHI MOCJIECIOBATEIBHBIX aNrOpuTMOB 1 u 2

coorBercTBeHHO. Eciiu T1(n) = O(T2(n)), To anroput™m 1: nydiire airopurMa2, He Xyxe
aJIrOpUTMa 2, XYK€ alropuT™Ma2, He Xy)Ke alroputMa 2, HU4ero Helb3s CKa3aTh.
ChopmynupyiiTe MOHITHE ONTHUMAIBLHOCTU MOCIEA0BATEIBHOIO AITOPUTMA.

Kakue u3 HmxenepedrcieHHbIX (HOPMYIUPOBOK OTHOCITCS K MOJIENU BBIUMCIUTEIHHOM
cuctrembl RAM: BpeMst HoCTyma K mamsTH OJMHAKOBO AJISI BCEX S4YEEK, HE3aBHCHUMO OT
TOTO PacCMATPUBACTCSI ONEpalvsi YTEHUS WM OMEpalus 3alucH; BPEeMsi BBITTOJIHEHHS
BCEX OTMEpaIMil Ha MPOIECCOPE CUUTACTCS OJMHAKOBBIM; BPEMs BBITIOJHEHUSI OCHOBHBIX
oreparuii Ha mpoieccope ectb ©(1)?

[Iycte faBa mOCHENOBATENbHBIX QJITOPUTMA pEIICHUs OJHOM 3aJaud  SBISIOTCA
ONTUMAJIBHBIMU IO MOBEACHUI0. UTO MOXXHO CKa3aTh O pealibHbIX BPEMEHAX pPEeLICHHS
IpH 3aJlaHHOM mnapamerpe Macirada N: BpemeHna OyayT OAMHAKOBBIMHU, HUYETO CKa3aTh
HEJb3s?

[TycTp nMeeTcs nBa mociaeA0BaTEIbHBIX AITOPUTMA PELICHHS OJHOM U TOM Ke 3aau —
1 u 2. Anroputm 1 sBisieTCS ONTUMAJIBHBIM 1O TTOBEACHUIO, AITOPUTM 2 HE SIBIISIETCS
ONTUMATBHBIM. UTO MOXKHO CKa3aTh O PEAIbHBIX BpPEMEHaX PEIICHHS MPU 3alaHHOM
napamerpe macmrtada N: Bpemst paGoTsl anroputMa 1 Bcerma OyaeT MeEHbIIE BPeMEHU
paboThl anroput™Ma 2, BpeMeHa 0yIyT OJAMHAKOBBIMHU, HUUETO CKa3aTh HEIb35?
Hcnonb3ys OCHOBHYIO TEOPEMY aCUMIITOTUYECKOTO aHANIM3a, OLICHUTE aCUMIITOTUYECKOE
MOBEJCHUE aIrOpUTMa COPTUPOBKU CIHMSHUEM. SIBIse€TCA JM 3TOT  AITOPUTM
ONTUMAJTBHBIM?

Kakue cxembl paspemieHuss KOHQUIMKTa NpU pa3pelieHHOW OJHOBPEMEHHOW 3alucH
pa3IUYHBIMU UCIIOJIHUTENSIMA B OJIHY SYEHKY MaMsITH B MOJIETH BBIYHCIUTEIBLHON
cuctembl PRAM BbI 3HaeTe?

[Ipy BBIYMCIEHUM TEOPETUYECKOrO0 3HAYEHUS YCKOPEHHUs i1 MapaulesIbHbIX
QITOPUTMOB pEIICHUs HEKOTOpPOW 3ajaud Ha 4-X UCHOTHUTENSX OBLIM TOTYYEHBI
cienyoomue 3Hadenust: 2, 3.9, 5. Kakue u3 3HaueHni ABIAOTCA KOppeKTHBIMU? [louemy?
[Ipu BbIUKMCIEHUH pPEATBHOrO 3HAYEHMS] YCKOPEHUs I MapajlieNbHbIX aIrOpUTMOB
pelieHrss HEKOTOpOoW 3ajaud Ha 4-X HUCHOJHUTENAX ObUIM TONY4YeHBI CIEIYIOIINe
3HaueHus: 2, 3.9, 5. Kakue u3 3HaueHuil SBisaroTcsa KoppekTHbIMU? [Touemy?

Uto o3HayaeT BBICKA3BIBAHHWE, «HEKOTOPHIM TapajyICIbHBIA aJITOPUTM  SIBJISIETCS
ONTHUMAJIBHBIM IO CTOMMOCTH»?

[Tepeunciute OCHOBHBIE CBOMCTBA Tpada aaropuT™Ma, peaJTu30BaHHOTO MPOTPAMMOM.
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CKOJIBKO CTpPOTUX MapajljIesIbHBIX (OPM MOXKET CyIlecTBOBaTh y rpacda amroputMa: 1,
OrpaHUYEHHOE KOJIMYECTBO, HO Ooublie 1; 0ECKOHEYHO MHOTO?
JlokaxxuTe eTUHCTBEHHOCTh KAHOHWYECKOW CTpPOTOi mapauienbHoi ¢GopMbl Tpada
JIrOpUTMA.
Hns rpada amroputma, coxaepkamero 500 BepiMH, BbICOTa HEKOTOPOH CTpOrow
napajuiensHoil Gopmbl paBHa 25. UTO MOXKHO cKa3aTh O MAaKCUMAaJIbHOM YCKOpPEHHUH,
KOTOpOE€ MOKET OBbITh IMOJIyY€HO IMpPH pealu3allid alfOpUTMa Ha MapajljiesIbHON
BBIYMCIIHTENbHOU cucteme B mojenu PRAM — ono Oyner Bcerna menpine 20, cTporo
paBHO 20, MOXeT ObITh O0JbIIIE 207
JI1st mporpaMMHOr0 TEKCTa, peanu3oBaHHoOro Ha @oprpane 77

b(1) =a(l)*2

doi=2,5

b(i) = b(i-1) + a(i) * 2

enddo
noctpoiire rpad aaropurMa, KAaHOHUYECKYIO CTPOTYIO MapaiedbHyl0 (GOpMYy U OLIEHUTE
MaKCHMaJbHO BO3MOXKHO€ YCKOpPEHHE MpH peajn3aliy aJropuTMa Ha HapauieIbHOM
BBIYHCIUTENLHOMN cucTeME.
OObsichute monsatus interleaving, HeneTepMUHUPOBAHHBI W JACTEPMHUHUPOBAHHBIN
Ha0Op aKTUBHOCTEH.
[IpuBenure mnpumep HabOpa aKTUBHOCTEH, MJIi KOTOPOTO HApYIIEHBI BCE YCIOBUS
bepHcraiina, HO KOTOpPBI, TEM HE MEHEE, SBIIAECTCS I€TEPMUHAPOBAHHBIM.
Ecnu B mporpamMme BCTpedaroTcs JBa OlepaTropa, MPUBEACHHBIX B JUHAMHUYECKOM
MOPSAJIKE CIIEIOBAHMUS,

a = b+c;

d = e+f;
TO MOYHO JIM UX HCIOJHATH napaiienbHo? OO0CHYHTE CBOE yTBEPKACHHUE.
[lepeuncnure BHIBI 3aBUCUMOCTEH MEXIy oneparopaMu (OJI0KaMu ONEpaTOpOB),
KOTOpbIe Bam U3BECTHBI.
Kakne w3 BHIOB 3aBUCHMMOCTEH TIO JaHHBIM MOTYT SBJIATHCS TNPHHIWTHAIEHBIM
NPEMATCTBUSAM K pachapajUIeTMBaHUIO: WCTUHHAs 3aBUCHMOCTb, 3aBHCHMOCTBH TIO
BBIXOJIHBIM JIaHHBIM, AaHTU3aBUCUMOCTb?
[TocTpoiiTe rpad 3aBUCUMOCTEH 10 TaHHBIM MEXIY OlepaTopaMu Ul parMeHTa TeKcTa
IpOTPaMMBbl, PACMIOIOKEHHOTO B TMHAMUYECKOM MOPSIJIKE CII€OBAHUS:
Sl: x=e+2z

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

[Toctpoiite rpad 3aBucUMOCTEN O TaHHBIM MEXIY ONepaTopaMu Ui pparMeHTa TeKCcTa
[IPOrpaMMBl, PaCIIOJIOKEHHOTO B JUHAMUYECKOM ITOPSIIKE CIIEIOBAHHUS:
S1: x=x+2y

S2: y=2f+x
S3:z=z+z
S4: y=z+X
Jns nukna
doi=1,u

Si: a(i) = d(i)+5*i



S, c(i) = a(i-1)*2
enddo
OIIpCACIINTC pacCcTodaHue 3aBHUCHUMOCTH, THUIT 3aBUCUMOCTH 148 BO3MOXHOCTH
pacnapasieIBaHusl.
48. Jlns mukiia
doi=1,u
Si: a(i) = d(i)+5*i
S,: c(i) = a(i+1)*2
enddo
OIIpCACIINTC pacCcTodaHue 3aBHUCHUMOCTH, THUIT 3aBUCUMOCTH 148 BO3MOXHOCTH
pacnapasieIBaHus.
49. JIns mukiia
doi=1,u
Si: a(i) = d(i)+5*i
S,: c(i) = a(i)*2
enddo
OIIPCACIINTC PacCTOAHUC 3aBUCHUMOCTH, THIT 3aBUCUMOCTH 158 BO3MOXHOCTbH
pacnapajyyieIMBaHus.
50. C uem cBsi3aHBI OCHOBHBIEC MIPOOJIEMBI OIPEICIICHUSI BEKTOpA PACCTOSHUMA MPH aHAIH3e
BJIO’KCHHBIX IUKJIOB HA 3aBUCHUMOCTD I10 [[aHHI)IM‘.7
51. Jlnsa umkia

do j1 = 1ul
do j2 = 1,u2
Si: a(i, j) = b(, j) * 2
Sy c(i, j) =a(, j-1) + 1
enddo
enddo

ONPEAEIIUTE BEKTOP PACCTOSIHUM, BEKTOP HAIIPABIICHHUI U TUIT 3aBUCUMOCTH.
52. Jlns nukia
dojl = 1ul
do j2 = 1,u2
S a(, j) = b, j) * 2
Sy c(i, j) =a(, j+2) + 1
enddo
enddo
ONPEAEIIUTE BEKTOP PACCTOSIHUIM, BEKTOP HAIIPABJICHUHN U TUII 3aBUCUMOCTH.
53. [l nukia
dojl = 1ul
do j2 = 1,u2
Si:oa(, j) = b, j) * 2
S»ooc(i, ) =a(i-1, j+2) +1
enddo
enddo
ONPEAEITUTE BEKTOP PACCTOSIHUN, BEKTOP HAIIPABJICHHUI U TUIT 3aBUCUMOCTH.
54. JInsa npkia
do j1 = 1ul



do j2 = 1,u2
S a(, j) = b, j) * 2
Sooc(i, j) =a(li+1, j+3) +1
enddo
enddo
OIpeaACINTE BEKTOP paCCTOHHHfI, BEKTOpD HaHpaBJ‘IeHI/Iﬁ 1 THUII 3aBUCUMOCTH.

55. Jlns mukira

do j1 = 1ul
do j2 = 1,u2
Si:oa(i, j) = b(, j) * 2
Spoc(i, j) =a(, j+2) +1
enddo
enddo

OMpeaACINTE BEKTOP paCCTOﬂHHﬁ, BEKTOP HaHpaBJ’ICHI/Iﬁ W THUII 3aBUCHMMOCTH.

56. Jlis nukiia

do j1 = 1ul
do j2 = 1,u2
S a(i, j) = b(, j) * 2
Sy c(i, j) =a(, j) +1
enddo
enddo

OIIPEACIINTE BEKTOP paCCTOHHHﬁ, BCKTOp HaHpaBJ’ICHI/Iﬁ W THUII 3aBUCHMOCTH.

57. Jlns nukiia

do j1 = 1ul
do j2 = 1,u2
Si: a(i, j) = b(, j) * 2
S»ooc(i, j) =a(li+2,j-3) +1
enddo
enddo
ONPEAEITUTE BEKTOP PACCTOSIHUIA, BEKTOP HAIIPABICHUI U TUIT 3aBUCUMOCTH.

58. IlycTh BEKTOp HampaBiCHUH AJS IBYMEPHOIO IMKJIAa UMeeT BUA («=»,«=»). Kakue u3

CIEYIOIINUX YTBEPKICHUH SBISIOTCS BEPHBIMU: ITUKJI MOXKET OBITh pacmapaiiesieH o
BHEITHEMY HHJEKCY 0€30 BCSIKUX OTPaHUYEHUH, MO BHENIHEMY MHJAEKCY MPH YCIOBUU
IyOnMpoBaHUS BXOAHBIX JaHHBIX, [0 BHYTPEHHEMY WHIEKCY MpPH YCIOBUU OaphepHOIt
CUHXPOHU3AIMU MCKY MHTCpalUAMU BHCIOIHETO IHKIIA, IO JABYM MHIACKCAM oe3
OTPaHUYECHUH, HE MOXKET OBITh pacnapaijiesieH?

59.IlycTh BEKTOp HAMpaBJICHHUH ISl IBYMEPHOTO ITMKIA MMeeT BUI («<»,«=»). Kakue u3

CIIEIYIOIINX YTBEP)KICHUH SBISIOTCS BEPHBIMU: LUK MOXKET OBITh pacrapajiesieH 1o
BHEIIHEMY HMHJIEKCY 0€30 BCSKHUX OTpaHWYEHHUH, [0 BHEIIHEMY HHJEKCY INPH YCIOBUU
NyONMpOBaHMs BXOJHBIX JAHHBIX, [0 BHYTPEHHEMY HHJIEKCY IPU YCIOBUHU OapbepHOi
CHUHXPOHM3AIMM MEXIYy MWTepalusiMH BHEIIHEro IHWKIa, IO JBYM HHAEKcaM 0e3
OTpaHUYEHUH, HE MOXKET OBbITh pacrapasuieneH?

60. [TycTe BeKTOp HAMpaBICHHWH JUISI JIBYMEPHOTO IMKJIa MMeeT BHI («<»,«<»). Kakue w3

CIIEYIOIINX YTBEPKICHUH SBIAIOTCS BEPHBIMU: LMK MOXKET OBbITh pacrapajiesieH 1o
BHEIIHEMY HMHJAEKCY 0€30 BCSIKHUX OTpaHUMYEHUH, 110 BHEIIHEMY MHJIEKCY MpU YCIOBHUU
IyOnMpoBaHUS BXOAHBIX JaHHBIX, [0 BHYTPEHHEMY WHJEKCY MpPH YCIOBUU OapbepHOI



CHUHXPOHM3AallMM MEXAY WTepalus MM BHEIIHEro LUKJIa, MO0 JBYM HHAEKcaM 0e3
OTpaHUYEHUH, HE MOXKET OBbITh pacrapasuieneH?

61. IlycTb BEKTOp HampaBICHUH IJIsl IBYMEPHOTO IMKIIA UMeEeT BUA («=»,«<»). Kakue u3
CIICAYIOIINX YTBEP)KJICHHUH SBISIOTCS BEPHBIMU: IIMKJI MOXXET OBITh pacrapajuleieH 10
BHEIIHEMY HMHJEKCY 0€30 BCAKMX OTpaHUYEHUM, 110 BHEIIHEMY MHJEKCY IpPU YCIOBHUU
NyOJIMpOBaHMsI BXOJHBIX JAHHBIX, 10 BHYTPEHHEMY MHJEKCY IpPU YCIOBUU OapbepHOit
CHUHXPOHM3AllMM MEXAY MWTepalus MM BHEIIHEro LUKJIa, MO0 JBYM HHAEKcaM 0e3
OrpaHUYEHUH, HEe MOXKET ObITh pacrapasuieneH?

62. IlycTb BEKTOp HampaBiIeHUH JUIsl IBYMEPHOIO LMKIA MMeeT BHI («>»,«=»). Kakue u3
CIICAYIOUIMX YTBEP)KICHUH SIBISIOTCS BEPHBIMH: ITMKJI MOXET OBITh pacmapajijiesieH Mo
BHEIIHEMY HMHJEKCY 0€30 BCAKMX OTpaHUYEHUM, 110 BHEIIHEMY MHJEKCY IpPU YCIOBUU
IyOIMpOBaHMs BXOJHBIX JAHHBIX, [0 BHYTPEHHEMY HHJIEKCY IPU YCIOBUHU OapbepHOi
CUHXPOHM3AIMM MEXAY MWTEpalus MU BHEIIHEro ILMKJIA, IO JABYM HHAEKcam 0e3
OrpaHUYEHUH, HEe MOXKET ObITh pacrapasuieneH?

63. IlycTb BeKTOp HampaBiIeHUH JUIsl IBYMEPHOTO LHMKJIA MMeeT BHI («=»,«>»). Kakue u3
CJICAYIOIIMX YTBEP)KJICHHUH SBISIOTCS BEPHBIMU: LIMKJI MOXKET OBITh pacrapajuleieH 10
BHEIIIHEMY HMHJIEKCYy 0€30 BCAKHUX OTpaHUYECHUH, 110 BHEUIHEMY MHJAEKCY IPH YCIOBUH
nyOnMpoBaHUs BXOAHBIX JaHHBIX, [0 BHYTPEHHEMY WHJEKCY IPH YCIOBUU OapbepHOI
CUHXPOHM3AIMM MEXAY WTEpalus MU BHEIIHEro IMKJIa, IO JABYM UHAEKcam 0e3
OTpaHUYECHUH, HE MOXKET OBITH pacnapaijieicH?

64. IlycTb BEeKTOp HampaBJICHUH IUIsI TBYMEPHOTO LHWKIA MMEET BHI («>»,«>»). Kakue u3
CJICAYIOIIMX YTBEP)KJIEHHUH SBISIOTCS BEPHBIMU: LIMKJI MOXKET OBITh pacrapajuleieH 0
BHEIIIHEMY HMHJIEKCY 0€30 BCSKHUX OTpaHWYEHUH, [0 BHEIIHEMY HHJEKCY IPHU YCIOBUHU
NyOJIMpOBaHMs BXOJHBIX JAHHBIX, [0 BHYTPEHHEMY HMHJIEKCY IpU YCIOBUHU OapbepHOi
CHUHXPOHM3AllMM MEXAYy MWTepalusMU BHEIIHEro LHMKIAa, IO JBYM HHAEKcaM 0e3
OrpaHUYEHUH, HE MOXKET ObITh pacrapasuieneH?

65. IlycTh BeKTOp HampaBJIeHWH IUIsl TBYMEPHOTO IHKIA HUMeEeT BHI («<»,«>»). Kakue u3
CIIEIYIOIINX YTBEP)KICHUH SBISIOTCS BEPHBIMU: LUK MOXKET OBbITh pacrapajiesieH 1o
BHEIIHEMY HMHJEKCY 0€30 BCSKMX OrpaHMYEHHUH, MO BHEIIHEMY MHJIEKCY NpPU YCIOBHH
nyOnupoBaHUS BXOAHBIX JaHHBIX, [0 BHYTPEHHEMY WHJEKCY IpPH YCIOBUU OapbepHOI
CHUHXPOHM3AlMM MEXAYy HWTEpalusMH BHEIIHEro LUKJIa, MO0 JBYM HHAEKcaM 0e3
OTpaHUYEHUH, HE MOXKET OBbITh pacrapasuieneH?

66. IlycTb BekTOp HampaBlIeHHH AJs IBYMEPHOIO IMKJIA UMeeT BUA («>»,«<»). Kakue u3
CJICAYIOIIMX YTBEP)KJIEHUH SBISIOTCS BEPHBIMU: IIMKJI MOXKET OBITh pacrapajuleieH o
BHEIIHEMY HMHJEKCY 0€30 BCAKMX OTpaHUYEHUH, 110 BHEIIHEMY HMHJEKCY MpHU YCIOBUU
TyOnupoBaHUS BXOAHBIX JaHHBIX, [0 BHYTPEHHEMY HHIEKCY MpPHU YCIOBUM OapbepHOM
CUHXPOHM3AIMM MEXAY WTEepalus MU BHEIIHEro IMKJIa, O JABYM UHAEKcam 0e3
OTPaHUYEHUH, HE MOXKET OBITh pacnapaijiesieH?

67.Ilyctb a7 HEKOTOPOro MHOTOMEPHOI'O IIMKJIA BEKTOp HAalpaBlIEeHUH HMeEeT BUJ
(«=»,«<,...,«>»). UTO MOXKHO CKa3aTh PO TUI 3aBUCUMOCTH, 0OHAPYKUBAEMON MEXIY
orepaTopamMHM IIOCIE PACKPBITHS IUKJIA: 3TO — HUCTHMHHAs 3aBUCUMOCTb, 3TO —
AQHTU3aBUCUMOCTb, HUYETO CKa3aTh HEb3s?

68. Ilyctp ansi HEKOTOPOrO MHOTOMEPHOTO IIMKJIA BEKTOp HAlpaBICHUH HWMeEEeT BUJ
(«€>»,4«<»,...,«>»). UTO MOXKHO CKa3aTh MPO THUI 3aBUCUMOCTH, OOHAPYKHUBAEMON MEXKIY
orepaTopamMH IOCI€ PACKPBITHS IUKJIA: 3TO — HUCTHMHHAs 3aBUCUMOCTb, 3TO —
AQHTU3aBUCHUMOCTb, HUYETO CKa3aTh HENb3s?



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Ilycts 111 HEKOTOPOrO MHOIOMEPHOIO IMKJIAa BEKTOpP HANpaBICHUH MMEET BHJ
(«<»,«=»,...,«>»). UTO MOXKHO CKa3aTh PO TUI 3aBUCUMOCTH, OOHAPYKUBACMON MEXIY
orepaTopamMu IIOCIE€ PACKPBITHS LUKJIA: 3TO — HUCTHMHHAs 3aBUCUMOCTb, 3TO —
AHTU3aBUCHUMOCTb, HUYETO CKa3aTh HEJb3s?

DOKBHUBAJICHTHOE MPeoOpa3oBaHue MPOTrpaMMBbl — ATO: IMPeoOpa3oBaHUE JUHAMUYECKOTO
HOpsiIKa CIEeOBaHUS ONEpaToOpoOB, COXPAHSIOIIEE pe3ysbTaT MpU JHOOBIX BXOJHBIX
JaHHBIX; IIpeoOpa3oBaHUE, CcOXpaHswollee TIpad anropurma; npeoOpa3oBaHue,
COXpaHsIolee 3aBUCMMOCTM IO JAaHHBIM MEXAYy OIepaTopaMM, HHUYEro u3s
BBILLIETIEPEUNCIIEHHOTO.

[ToueMy 3HaHHE O BO3MOKHOCTH 3KBHUBAJICHTHOI'O U3MEHEHUS MOPSAIKA BIOKEHHOCTH BO
BJIO’KEHHBIX LIUKJIAX AJIs pacrapajlieInBaHus IPOrpaMM SIBJISETCS BaXKHBIM?
[lepeuncnure JONOTHUTENBHBIE YCIOBHUS B TEOPEME O JOCTATOYHOCTU IIPUEMOB
pa3fiesieHusl LIMKIJIA, BbIPAaBHUBAHUS LIMKJIA U JIOIYCTUMOM IEPECTAaHOBKU ONEPATOPOB B
TeJIe LIUKIIA AJIs1 YCTPAaHEHUs 3aBUCUMOCTEH, CBA3aHHBIX C LIUKJIOM.

UYro o3HaYaeT BhIpAXKEHUE: B [IMKJIE HET PEKYPCUBHBIX 3aBUCUMOCTEH 110 JaHHBIM?
CrpaBeUIMBO JIM YTBEPKACHUE, €CIM MEX/y OIepaTopaMy LUKJIa CYILECTBYET UCTUHHAs
3aBUCUMOCTb — LIUKJI 110 UTEPALIUSAM paclapauieTuTb HeBO3MOXKHO? OOOCHYHTE OTBET.
CrpaBeasiuBO JIM YTBEPXKJAECHHUE, €CIM MEXJY OIEepaTopaMy HEBJIOKEHHOrO IIMKJIA
CYILLIECTBYET UCTUHHAS 3aBUCUMOCTh C PACCTOSIHUEM 3aBHCHUMOCTH PaBHBIM | — LIMKII 110
UTEpaLUsAM paclapajljIeIuTh NPUHLUIINAIBHO HEBO3MOKHO? OOOCHYHTE OTBET.

Kakue npuemsbl pacnapajuienuBaHus LUKJIOB IPU HAJIUYUU 3aBUCUMOCTH OIEpaTOPOB
IUKJIa [0 CKAJIAPHBIM IEPEMEHHBIM SBISIOTCS SKBUBAJIECHTHBIM INpeoOpa3oBaHHEM
IporpaMM: IPUBATU3ALMS, WIMKBUIALNS» HHAYKIMOHHBIX IEPEMEHHBIX, PEIyKIIN?
CripaBeUIMBO JIM cJeIyolllee YTBEP)KICHHE: paclapajuleIMBaHue ¢ MOMOILBIO NpHeMa
pEeNyKIIMM BCerja SBJSETCS HEIKBUBAJICHTHBIM IPeoOpa3oBaHUEM IPOrpamMMmbl?
Ob6ocHyiiTe cBOI OTBET.

CripaBesiuBO JM CIIEAYIOIIEe YTBEP)KIEHHUE: pacnapauleMBaHUE ¢ MOMOUIbIO MpueMa
«JIUKBUJIALIMN» WHAYKIMOHHBIX TEPEMEHHBIX BCEr/la SIBISETCS HEIKBUBAJICHTHBIM
npeoOpa3zoBanreM nporpamMmbl? OOOCHYHTE CBOM OTBET.

MOXHO 7M1 YCTpaHUTh B IOCJIEJJOBATEIbHOW NpPOrpaMMe HCTUHHBIE 3aBUCHMOCTH IO
JAHHBIM IS IIOJIy4EHUSI KOPPEKTHOM MapalieIbHON Bepcun?

Kakue cxembl pacmpeneneHust paboT Ha d3Tame Ha3HAYCHUS MEXIY BUPTYaJIbHBIMHU
UCIIOJHUTENAMU BaM n3BecTHBI?

Cucrema OJ1Y He sABIseTCS )KECTKOM U pemaercs ssBHBIM MeTofoM Pynre-KyrrTel. byner
JIM peau30BaHHas JUIsl TAKOTO ypaBHEHUs IOCienoBaTeNbHas nporpamma 3Qp¢GeKTUBHO
pacrnapaieTuBaTbCs?

XKectkass cucreMa OOBIKHOBEHHBIX [u(pdepeHaNbHbIX YypaBHeHHHM pemaercs W-
METOJIOM C 3aMEHOW TOYHOTO OOpalleHuss MaTPHUIbl TPUOIUKEHHBIM 10 METOIY
Hlyneia. Kakxas Bepcuss Merona pomyckaeT Oosee 3G (EKTUBHYIO MapauleIbHYIO
pean3annio — ¢ HECKOJIbKUMHU UTEpALUsAMH JUIsl BBIUMCICHHUS] MAaTPULIBI WIM C YYETOM
HECKOJIBKUX MOCIIEA0BATEIbHBIX CTEIIEHEN HEBSI3KU?

byaer 5nm OAHOKpaTHO [MaroHajdbHO HESBHBIM METOJ, OCHOBAHHBIH Ha METOAE
PozenOpoka, 6omnee 3(pPEeKTUBHBIM C TOUYKH 3pEHUS paclapajljieIiBaHUs 110 CPAaBHEHHUIO
CO BCEMHU OCTAJIbHBIMU METOJIaMH TOTO ke Kiacca?

Meton napannenbHOi cTpesibObl 0yaeT 6osee 3 (PEeKTUBHBIM IO CPABHEHUIO C METOAOM
ctpenbObl: A. Ecnu unciio ucnosiHuTeNnel MpeBhIIaeT KOJTMIEeCTBO TOOABICHHBIX CHCTEM



TuHEHHbIX nuddepeHMaNIbHBIX ypaBHEHUH B Bapuanusax b. B moboM ciydae, Tak kak
OBICTpEe CXOJISATCS WTEpallMd IO NPUCTPENIOYHBIM Tapamerpam B. Ecmu ucxomHas
KpaeBasi 3ajja4a XOpoIio OOyCJIOBJICHA, W B 3TOM Cllydae OBICTpee CXOMASITCS UTEpaIiH
10 MPUCTPEIOYHBIM MapaMeTpam

85.EcThb 1M CMBICT TpU pead3alfiii METOJla IMAPAICIBHON CTPEeNbObl HCIOIB30BATh
pacnapaielMBaHie PEeUICHUs] CUCTEMbI IMHEHHBIX YPaBHEHUN B MPOLIECCe UTEpALIUil 110
[IPUCTPEJIOUYHBIM MapameTpam?

86. [Ipu peanuzanuu mnapamienbHONW NMPUCTPETKU pealn30oBaHO JBe Bepcuu meroxaa. llpu
MEepBOM peain3alliy CHavaja peularoTcsl HeJIMHEeHHbIE YpaBHEHUS, JaHHBIE COXPAHSIIOTCS,
a 3aTeM pEIIAIOTCsS YpaBHEHUS B BapHallUsaX, BO BTOPOM peann3alydy BCE 3TH YpaBHEHUS
pematorcss onHOBpeMeHHO. Kakas peanmsanus Oonee 3(p(dekTHBHA ¢ TOYKUA 3PEHUS
pacnapajiieuBaHus?

87. PemaroTcst nBe Onm3kue 3amauu — ypaBHeHue nuddysum m ypaBHeHue nuddysuu c
KoHBeKluen. Mcronb3yercss HesBHasi cxema. MOXKHO JIM B KaXJOM M3 ITHX CIyuyaeB
UCIIONIb30BaTh AITOPUTM DPEIYKIUHU JAJIsi PElICHUs CUCTEMbl JHMHEWHBIX YpaBHEHUN C
TpexJuaroHajabHON MaTpuIieii?

88. PematoTcst nBe Onu3kue 3aaauu — ypaBHeHue nuddysum u ypaBHeHue nuddysuu c
KOHBEKIMEW. Vcrmonp3yroTess CXeMbl, B  KOTOPbIX Ju(Py3HOHHBI  oOmeparop
arnMpOKCUMHUPYETCSI HA BEPXHEM CJIOE TI0 BPEMEHH, 2 KOHBEKTUBHBIC YJICHBI — Ha HIDKHEM
CJ0€ 1O BpeMEHU. MOXHO JIM B KaXIOM M3 ATHUX CIIy4aeB HCIOJb30BaTh AJITOPUTM
pENYyKIMU Uil PELICHHS CHUCTEMbI JIMHEWHBIX YPaBHEHUM C TpPEXIHArOHAIBHOU
MaTpuIei?

IIpuMepsl KOHTPOJIBHBIX 3aJaHUN:

KontponbHoe 3amanue coctrouT u3 10 cierka H3MEHEHHBIX KOHTPOJIBHBIX BOIIPOCOB,
OXBaTBIBAIOLIMX BCE Pa3/eibl TUCIUILIMHBI.

4. Kputepun oneHMBaHUA
3a KaXJblii KOHTPOJIbHBIH BONPOC U3 KOHTPOJIBHOTO 3a/JaHus CTYAEHT nosydaer oT 0 go 4

0a/yIoB B 3aBUCUMOCTH OT IIOJHOTHI TPEACTaBIeHHOro oTBeTa (pemeHus). KomudecTtBo
HaOpaHHBIX 0aJIOB ONpEAEIAeT OLICHKY 3a 3aueT:

Onenka HabpanHbie 6aibl
otanuno (10) oonee 36
OTINYHO (9) oT 32 10 36 BKIIIOYUTEIILHO
otnu4Ho (8) oT 28 110 32 BKJIFOUUTENILHO
xopoio (7) oT 24 110 28 BKJIFOUUTEIILHO
xopotio (6) ot 20 110 24 BKJIIOYUTEIILHO
xopoto (5) oT 16 10 20 BKIIOUUTEIHHO
YIOBJIETBOPUTENHHO (4) oT 12 10 16 BKIIOUHUTENHHO
yJIOBJIETBOPHUTENHHO (3) oT 8 10 12 BKIIOYUTEIBHO
HEYJIOBJIETBOPUTEIHHO (2) 0T 4 710 8 BKIIFOUHUTEIBLHO
HEYJI0BJIETBOPUTEIBHHO (1) He Oonee 4

5. MeToauyeckue MaTepuaJbl, onpeaesiioiue nNnpoueaypbl oleHMBaHUA 3HAHUH, YMEHUId,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH

BpCMH MMPOBCACHUA TMCbMCHHOT'O 3a4€Ta COCTABJISACT 2 aKaJICMHUYCCKUX Yaca.



Bo Bpemst npoBeneHus 3aueTa 00yJaromuecs MOTyT IMOJIb30BaThCs MPOrpaMMON AUCIUILITUHBI.



