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OO0opoTHas cTOpoHa THTYJILHOTO JucTa PITY /|
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[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (N.0. ®amwmns)
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IIpoTokoun oT « » 200 1. Ne

3aBenyrouuii kadenpoi

(moarmucs) (N.0. Oamunms)



AHHOTAIUA

Pabouast mporpaMMa IUCHUIITUHBI « BeuncianTenbHas TEXHUKA U TEXHOJIOTUU
nHOKOMMYHUKALIUW» pa3paboTaHa [Uisl CTyAEHTOB OakanmaBpuara 3 Kypca,
obOyuatommmxcs 1o HanpapieHuto 11.03.02 MadokoMMyHUKAITMOHHBIE TEXHOJIOTHH
U CUCTEMBI CBSI3H, TPOPITh « CUCTEMBI PAAUOCBI3U U PATHOIOCTYIIAY.

OOmiasi TPyJOEMKOCTh OCBOCHHS AMCLUUIUIMHBI COCTaBisIeT 4 3adeTHbIC
enunuiibl (144 yaca). Y4ueOHBIM IJIaHOM IPEyCMOTPEHBI JICKIIMOHHBIC 3aHATHS (18
yac.), jaboparopubie paboTel (18 wac.), mpaktudeckue 3anatus (36 uyac.),
caMmocTosTeNbHas paboTa cryaeHTta (45 gac.), moaroroBka k 3adery (27 dac.).
JlanHasi JQUCHUIUIMHA BXOJWUT B BapUATHBHYIO YacTh OJIOKa 00s3aTelIbHbBIX
JUACIHUIUIMH. J{UCUuIUInHA peanu3yeTcs Ha 3 Kypce B 5 ceMecTpe.

JuciunianHa  BXOJUT B BapUATUBHYIO  4acTh  y4yeOHOro  IUIaHa
00pa3oBaTEILHOIO CTaHAapTa BhIcIIEro oOpazoBanus [BOY.

Jucrumimaa «BpraucnurenpHas TEXHUKA u TEXHOJIOTHH
WH()OKOMMYHUKAIMI 0a3upyeTcss Ha TUCHUIIIMHAX «J{MCKpeTHas MaTeMaTukay,
«udopmatuka B "”HHOKOMMYHUKAIUAX», «JIMHETHAs anredpa U aHaTUTUYECKas
rEOMETpUs», «AJTOPUTMUYECKHE SI3BIKM TMPOTPAMMHUPOBAHUS B  3ajadax
WH()OKOMMYHUKAIIHI, «ITakeTsr MIPUKJIIATHBIX porpamMm B
WH()OKOMMYHHUKAIUAX», U3Y4aeMbIX B OakajiaBpuaTe.

Ileab: packpbITb CMBICH KIIOUEBBIX MOHSATUM BBIYUCIUTEIBHON TEXHUKHU,
WH()OPMAITMOHHBIX TEXHOJOTUHA M COOTBETCTBYIONMIUX TIPOOJIIEM TPEIMETHOM
obnactu; chopmMupoBaTh NPENCTABICHUE O COBPEMEHHBIX BBIUUCIUTEIHHBIX
apXUTEKTypaxX, MOJENSAX, METOJaX W TEXHOJOTHUAX IS YIPABICHUS HMH IS
3 ()EKTUBHOTO PEIICHUS BBIYMCIUTEIBHBIX 3a7a4, NMPUBHTh HABBIKA PaOOTHI C
COBPEMEHHBIMH BBIYUCITUTEIILHBIMU CUCTEMAMU.

3agaum:

e mnpuoOpeTeHue CTyJeHTaMu ©0a30Boro Habopa MpeacTaBiIeHUH O
BBIYHCIIUTEILHON TEXHUKE ¥ WHQPOPMAIMOHHBIX TEXHOJOTHUAX B 00JaCTIX

HapaHHCHBHOﬁ AITOpUTMHU3ANHA U ITapaAJICIIbHBIX BBIYHCJICHUH



e IIPUOOpETEHHE TEPBUYHBIX HABBIKOB pPAadOTBl C  COBPEMEHHBIMU
BBIUHCIIUTENSAMHY, BBIUUCIUTEIBHBIMM CUCTEMAMHM M MHCTPYMEHTAIbHBIMU
CpelCcTBaMH Pa3pabOTKH aIapaTHO-MPOrPAMMHBIX PELICHUN BBIYMACIUTEIbHBIX
3aJa4 [PeIMETHOM 00s1acTH.

JInst ycnemHoro W3y4deHus [UCHUIUIMHBI «BplUHMCIMTENbHAs TEXHUKA H
TEXHOJIOTUH HHPOKOMMYHHUKAIIUI» Y 00YUarOIIMXCS JOIKHBI OBITH CHOPMHUPOBAHBI
CJIEYIOIIKE IPEIBAPUTENbHbIE KOMIIETEHIUU:

e CIOCOOHOCTh K KOMMYHHMKAIIMM B YCTHOW W THChbMEHHOM ¢opMax Ha
PYCCKOM ¥ HWHOCTPAaHHOM s3bIKax [UIsl PELICHHs 3a7a4 MEKJIUYHOCTHOIO U
MEKKyIbTypHOTO B3aumoaencteus (OK-12);

e CIIOCOOHOCTh MOHMMATh CYIIHOCTh M 3HAU€HHE MH(OpMaluU B pa3BUTUU
COBPEMEHHOr0 HMH(OPMALIMOHHOTO OOIIECTBA, CO3HABATHh OMACHOCTH U YTPO3bI,
BO3HHMKAIOIIME B 3TOM IIpolecce, COOJ0JaTh OCHOBHBIE  TpeOOBaHUS
MH(OPMAIMOHHOW 0€30IaCHOCTH, B TOM YHCJIE 3aIIUThl TOCYAApPCTBEHHOW TalHBI
(OIIK-1);

e CIIOCOOHOCTh UMETh HABBIKKA CAMOCTOSATENIbHON pabOThl HA KOMITBIOTEPE U B
KOMITBIOTEPHBIX CETSIX, OCYIIECTBISATh KOMIIBIOTEPHOE MOJEIUPOBAHUE YCTPOMICTB,
CUCTEM U MPOLIECCOB C HCIMOJIb30BAHUEM YHHBEPCAJIBHBIX MAKETOB MPUKIAJIHBIX
KOMITbIOTepHBIX ITporpamm (OI1K-4);

e TOTOBHOCTb M3y4yaTh HAy4YHO-TEXHUYECKYIO MH(POPMAIUIO, OTEUECTBEHHBIN
U 3apyOCIKHBIHN OMBIT 10 TeMaTuke uccienoBanus (I1K-17);

e CIOCOOHOCTH IPUMEHSTh COBPEMEHHBIE TEOPETUYECKUE 17§
DKCIIEPUMEHTAJIbHBIE METOAbl HCCIEAOBAaHUS C LEJIBbI0 CO3JAHUS HOBBIX
NEPCIICKTUBHBIX CPEICTB JIEKTPOCBsi3u u uHpopmaruku (I1K-18);

e TOTOBHOCTb K OpPTraHM3allMU padoOT MO MPAaKTHUYECKOMY HCIOJIB30BAHUIO U
BHEJIPSHHIO pe3yibTaToB uccienoBanuii (ITK-20).

[Inanupyemble pe3yiabTaThl OOYYEHHsS] IO JaHHOW JUCUUILIMHE (3HAHUS,
YMEHUS, BIAJCHUS), COOTHECEHHBIE C IUIAHUPYEMBIMU pPE3yJIbTaTaMH OCBOEHUS

00pa3oBaTeIbHOM MPOrpaMMbl, XapaKTepU3YIOT ATanbl (GOPMUPOBAHUS CIAEAYIOIIUX



KOMIETeHIIUH (00eKyIbTypHbIe/ o0menpodeccuoHanbabie/ TpodeccroHaIbHbIe

KOMIIETEHIIUU (3JIEMEHTHI KOMIIETEHIINMN)):

Koan Jransbl popMUpPOBaAHUS KOMIIETEHIIUN
¢popmyaupoBka
KOMIIeTEeHIIUH

OCHOBHBIC MaTEMaTUYECKHE METO/IbI, CIIOCOOBI U
CpeJIICTBA MOTyUYEHUSs, XpaHEeHHUs], TepepadoTKU

3HaeT

uH(pOpMaIIUU AJIs PEeIICHUS 3a1a4

po(heCCHOHATILHOM JIeATCIIbHOCTH
OIIK-3 cnocoOHOCTRIO OCYIIIECTBIISATh 00OCHOBAHHBIN BHIOOD aJCKBATHBIX
BJIaJIETh OCHOBHBIMU METOJIOB TOJTYUYCHUSI, XpaHECHUS U TIepepadOTKu
METOJaMH, criocobamMu | YmMeer uH(popMaIyu Ha OCHOBE TPeOOBAHUM,
U CpEeICTBaAMU ONpEeAEISIEMBIX IS 33]1a4 CBOEH SKCIIEPTHOM
MOJTyYCHHSI, XPAHCHUS, obJyractu

nepepaboTKy HaBBIKAMH TIPOCKTUPOBAHUS, MOJICTUPOBAHHS,

undopmarun peanu3anuy 1 aHanu3za 3QHEKTHBHOCTH OCHOBHBIX
METOIOB, CIIOCOOOB M CPEJICTB MOJIYYEHHUS,
XpaHeHHs, epepadoTKu HHPOpMaITUH
IPUMEHUTENILHO K TUIIMYHBIM 3a/[a9aM 3KCIIEPTHOM
obnactu

Baaneer

COBpPEMEHHBIEC MPOrPaMMHO-aIapaTHIE CPEJCTBA
3Haer JUTS pEIICHUS Pa3IMYHbIX BEIYMCIUTEIBHBIX 33724 U
3aJa4 yIpaBleHusl B IpeaMeTHON 00aacTu

ITK-1 roTOBHOCTBIO HUCCICIOBATh U pa3pa6aTHBaTL MAaTEMAaTHYCCKHUC
COJICHICTBOBATh MOZACIIN, METOJbI U aJITOPUTMBI I10 TEMATUKEC
BHCAPCHHUIO VMeer MPOBOANMBIX HAYUHBIX PICCJ'I@I[OB&HPIIZ, a TaKXKC
MEPCICKTUBHBIX MPUMCHATH COOTBCTCTBYIOIIUC BEIYUCIIUTCIIbHBIC
TEXHOJIOTUH U HJ'IaTq)OpMBI AJI1 pCHICHUS BBIYUCIIUTCIIbHBIX 3a/1a4 U
CTaHAapTOB 3aaa4 yIpaBJICHUA.

HaBbIKaMU pabOThI C alapaTHbIMU U
Biageer | mporpaMMHBIMH CPEICTBAMM JJIs OpraHU3aluu
BBIUMCJIEHUH U yNpaBJIeHUs B IPEAMETHOM 001acTu.

Jlnst hopMupoBaHUs BBINICYKa3aHHBIX KOMIIETCHIIMA B pamMKax JAUCITUTUTHHBI
«BpraucnuTenbHas TEXHUKA W TEXHOJIOTUHM MH(POKOMMYHHMKALUNY MPUMEHSIOTCS
HEMMUTAIMOHHBIE METOJbI AKTUBHOTO/MHTEPAKTUBHOTO OOYUYCHHUS: BBIIOJTHEHUE
IIPOEKTOB Cc VICTIOJIb30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTUH 151

CIICOUAJIM3UPOBAHHOI'O IMTPOTPAMMHOIO oOecreueHusI.

I. CTPYKTYPA 1 COJIEP)KAHUE TEOPETUUECKOI YACTH KYPCA
(36 YACOB)



Tema 1. Jloruueckoe npeacraBjieHue HHGOPMAIINH M JaHHBIX (2 Yaca)

Nndpopmanus n nanusle. MHpopmannonnas sHrponusa. WHpopmanroHHas
U30BITOYHOCTh. MeTOIbI IPeACTaBICHUS HHPOPMAITIH.

[IpencraBieHre JaHHBIX C IIOMOINBIO LEIBIX YHCEN B IO3UIMOHHBIX M
HEIMO3ULUOHHBIX cucTeMax cunciieHnsa. O000I1EeHHbIE KOHBEPCUOHHBIE aJITOPUTMBI
IIPEACTABIICHUS LIEJIOYNCICHHBIX TAHHBIX.

Tema 2. AnropurMu3anus BbIMMCIUTEIbHBIX 32/1a4 U 32/1a4 YIIPaBJICHUS.
JIMHTBUCTHYECKOE oDecniedeHHe BbIUMcIeHuil. (4 yaca)

AnroputMuzanus U aOCTpakTHble MaTreMarudyeckue MamuHbl. [loHsTHE
aJropuT™Ma. AJIrOpUTMUYECKU Hepa3peunMble IpoosieMbl. [IoHsATHE BBIYMCINMOM
bynkuun u  nporpammbl. Mamunbel  TetopuHra. YacTUyHO-pEKYpCHUBHBIE U
IPUMUTHUBHO-pEKypcuBHbIe (QYyHKIMH. Anropudmbl MapkoBa. Tesuc Yepua-
Teropunra. IloaMHOMUANbHAsE CBOJMMOCTH BBIYMCIWTEIBHBIX — peaM3alUu.
[Tonnota mo Teropunry. Ilpumepbl peanuzanuii anrOpUTMOB 7 a0OCTPAKTHBIX
MallvH. JleTepMHUHUPOBAHHOCTL M HEACTEPMUHHUPOBAHHOCTH QAJITOPUTMOB U
BBIYMCIIUTEIBHBIX MalllMH. KOHEYHbIE aBTOMATBL.

dopmasibHble  TpaMMAaTUKH. PerynsipHple ¥  KOHTEKCTHO-CBOOOJHBIE
rpamMmatuku. Perymspueie Beipaxkenus. @opma baxyca-Haypa. ['pammarnueckuii
pa3z00p ¢ MOMOIBIO AaBTOMATOB. OHTOJIOTMYECKUE CETH U CEMaHTHUYECKUH pa3oop.

AcHMNOTOTHYECKAsT BBIYMCIWTEIbHAS CIIOXKHOCTh alropuTMoB. Kiaccel
cinoxHocTte anroputMmoB. NP-monHoTa BbruMciuTenbHbIX 3afad. Hawmyummii u
HauXyAIlnK ciryyau. HenerepMUHU3M B aITOPUTMUAYECKUX peATN3ALUAX.

Tema 3. @opmaThl NpeICTABIEHUS 3JIEMEHTAPHBIX U COCTABHBIX JaHHBIX
B BBIYMCJIUTEIbHBIX cucTeMax (4 yaca)

[IpencraBiieHre LETOYMCIIEHHBIX JAHHBIX C ITOMOLIBIO MAIIMHHOTO CJIOBA
BBIYMCIIUTENILHOM MaluHbl. 3HAaKoBble M Oe33HaKkoBble TUMBL. [IpsMoil u
JOTIOJTHUTENBHBIA ~ METOJbl  KOJMPOBAaHUS  3HAKOBBIX  OWHApPHBIX  IIEJIBIX.
Apudmernueckoe nepernosiHeHue. /J[BonuHo-1ecATHYHbINA (opMaT NMpeaCTaBICHUS

OCIBIX.



Yucna ¢ ¢pukcupoBaHHOM U TIaBaronielt 3amsatoil. dopMatel 3amucu 4ucen ¢
IJIaBaroIed 3amarod B cooTBeTCTBUUM co creuudukaruenn |EEE-754-2008.
Onepauun HajJ YdciIaMM ¢ IUiaBawomiel 3anstod. CreuuaibHble  KOJIBL:
JIEHOPMAaJIM30BaHHbBIC YKCIIA, HEUUCIIA, HYJIH, 0ECKOHEYHOCTH U HEOTIPEIETICHHOCTH.

CocTraBHblE TUIBI JaHHBIX. BEKTOp, CBSI3aHHBIE CHHUCKHU, AEPEBBS, CIOBAPH,
cetu. Peann3anys acconmMaTUBHBIX MAaCCUBOB C IMTOMOLIBIO AepeBbeB. IIpeaukarnas
peanu3anus TOpPSAKAa PACHOJIOKEHUsS dJIeMEHTOB. Kydunm U copTHpOBKa C
WCIIOJIb30BaHUEM KYU.

MmuorocioBoBble gaHHbie. [lopsimok crnegoBanust Oaitt. llenbie uwncna
MIPOU3BOJIBHON TOYHOCTHU U apu(PMETHUECKUE OTepallii HaJl HUMHU.

[IpencraBneHre TEKCTOBBIX AAHHBIX C MOMOILIBIO KOJAOB (PMKCHUPOBAHHON M
nepemenHoit niuH. KomupoBanue Xadbdmana. Tadmuma ANSI ASCII. FOnuko:
UCS-2, UCS-4, UTF-8, UTF-16.

[IpeoOpa3zoBanre KOHTHHYaIbHBIX N-MEpHBIX CUTHAJIOB B IU(GPOBYIO (HOpMY.
dopMmaTsl peACTaBICHUS 3ByKa, PAaCTPOBOM M BEKTOPHOM rpadvKu, BUICOJaHHBIX.
O030p OCHOBHBIX METO/I0B (PUIIBTPALIMU U KOMIIPECCUU TAHHBIX.

Tema 4. AnmapatHas M NPOrpaMMHAasl APXUTEKTYpPa COBPEMEHHBIX
MHKPONPOLECCOPHBIX M 3aNIOMHHAIOIIMNX YCTPolcTB (4 yaca)

Hcrtopus pa3BUTUA MHKPOIIPOLIECCOPHOMN TEXHUKHU. [TpuHIMIIBL
aApXUTEKTYpPHOM peanu3allid MUKpoIpoleccopa: apxurekrypa ¢oH-Heiimana,
['apBapackass apxuTekTypa. THIIBI MPOLECCOPHBIX YCTPOMCTB: YHUBEPCAIBHBIC
IIPOLIECCOPBI, BEKTOPHBIE  IPOLECCOPBI, MHUKPOKOHTPOJIIEPBI, CHUTHAJIBHBIC
IIPOLIECCOPBI.

MukponporpaMMHas apXUTEKTypa IIPOLECCOpa. YPOBHHM  almapaTHOM
abCcTpakium.

ApPXHUTEKTYpHbIE OCHOBBI COBPEMEHHBIX MPOLECCOPOB OOIIET0 Ha3HAYEHUS.
YceTpoicTBa I CKASIPHBIX U BEKTOPHBIX BBIYKCIEHUN. PerucTpel mpoueccopa.
KongeiiepHasd u cynepckaiisipHasi apXUTEKTYPbl MHUKPOIIPOLIECCOPOB Y CTPOMCTBA

npeackazaHuii  nepexojnoB.  KemupoBaHue  HMHCTPYKUMA W JaHHBIX B



OJTHOIIPOLIECCOPHBIX CUCTEMaX U MHOTOMPOIIECCOPHBIX U MHOTOSIIEPHBIX CUCTEMAX
¢ 00111el MaMsThIO.

[TocTtpoenue apu(PMETUKO-TOTUIECKUX YCTPOWCTB. Ycrponcrsa
MUKPOIPOTrPAMMHOTO YIIPABICHUSI.

unueie unTepdeiicsl mukpomnporeccopos. [loakmouenune O3Y, I3V u
BHEIIIHUX YCTPOMCTB K CHCTEMHOM IIMHE MUKpOIIpoLeccopa. Anpecanus naMsaTi 1
BHEIIIHUX YCTpoMCTB. [lapainensHbie U Mocaea0BaTeIbHbIE TOPTHI MOAKIIOYESHHUS
YCTPOMCTB.

Tema 5. MukponpoueccopHbie cucteMbl apxuTekTyp Intel x86 u x64 (4
YacoB)

Apxutektypa mukpomporeccopoB Intel x86 1 AMD x64. dyHKIIMOHAIBHBIC
KOMITOHEHTHI MUKporporieccopoB Intel x86. Jlornveckas apxutekTypa u uHTEpdEic
Intel-coBmMecTrMBIX TporieccopoB X86 u X64. MareMaTHYeCKUi COIpOIeccop u
BEKTOpHBIE pactmpenus Intel-coBMecTrMBIX TIpoIieccopoB.

PesxxuMbl  paboOTBI  COBpeMEHHBIX mporeccopoB Intel (peanbHBIX aapecos,
3allMIIEHHBIN, BUPTyalibHbId 8086). Aznpecanus nmaMaTH B pa3iudHbIX PEXUMAX
paboThl MUKPOIIPOIIECCOPA.

CermeHTHasT U CTpaHWYHAs OpPraHu3alUs NaMATH. BupTyanbHOE aJIpecHoe
POCTPAHCTBO MPOIECCa.

Tema 6. IporpammupoBanue MukpomnpoueccopoB Intel x86 u x64 (4
4acoB)

OcHoOBHBIE acceMOJIepHbIe MHCTPYKIUH INtel-coBMecTUMBIX MPoIIeccCopoB U UX
pacmmpennii. Ctek npoueccopa. Cneuuduranuu 1 OUHApHOW COBMECTUMOCTH
pOrpamMM MpU MEKIPOrPaMMHOM B3aUMOJIEHCTBUU.

O030p CKaJAPHBIX LEJOYUCICHHBIX M  YNPABISAIOUIMX  HHCTPYKIH
IIEHTPpaIbHBIX Mporeccopos Intel.

Peaym3anusi  BBIYMCICHHMI C TOMOIIBIO  MHKpompoieccopoB Intel B
sanuieHHoM peskume. REX pacmupenust mukpormnporieccopos Intel.

Tema 7. MaTeMaTH4yecKHii conponeccop U BeKTOpHbIe pacmupenust Intel

(4 yacoB)



Crek  MareMaTuyeckoro  compoueccopa.  PacmmpeHHas  TOYHOCTh
MPEACTABICHUS] YUCE] C IJlaBalolie Toukoil. O030p OCHOBHBIX OIepanui u
YHUCIIEHHOE WHTETPUPOBAaHUE C HCIIOJIb30BaHHEM corpoieccopa. OOparHas
MOJIbCKAs 3aMKUCh U aJITOPUTM COPTUPOBOYHOM CTAHIIMH.

Bekropusie pactmpenus nporeccopoB AMD u Intel: 3DNow!, MMX, SSE,
AVX, AVX-512. T'eneparusi CHHYCOUJAIBHOTO CHUTHaJa ¢ moMormibio SSE-2 u
AVX.

Tema 8. (OOocHOBaHMe M TeopeTHYeCKHEe OCHOBBI MNaPA/LIEJbHBIX
BbIYMCJICHUI, AJITOPUTMOB M Iporpamm (4 yaca)

AKTyalnbHOCTh MapaJyICIbHBIX BbIUMCICHUW. 3akoH Mypa u THUIOTE3a
Munckoro.  Teopernueckoe  OOOCHOBaHME  MApAJUICIbHBIX  BBIYHCICHUU.
[TapamnennzyeMocTh U MacIITaOUPYyEeMOCTh MapajuIeNIbHBIX aTOPUTMOB. 3aKOH
Awmpana. [Tapannensubie Gpopmbl anroputMoB. TakcoHoMusa PauHHA.

[lapamnensHple  cucremMbl ¢ oOmedl  mamsaTeo.  CUMMETpUYHbIE
MYJIBTUIIPOLECCOPBI. KAIII-MmamMsaTh U KOr€pEeHTHOCTh KA1IA.

Cucremsl ¢ pa3IeJI€HHON MaMsIThl0. APXUTEKTYPbl BEIYMCIUTEIBHBIX CUCTEM
C pazzaeneHHON mamsThi0. OCOOEHHOCTH NM3aiiHa MapaliyIeNIbHBIX BBIYMCICHUHN C
UCIIOJIb30BAaHUEM MYJIbTUKOMIIBIOTEPOB.

Hcnonb3oBaHue CIEeNHATM3UPOBAHHBIX MPOLIECCOPOB AJIA pPEIIEHUs 3ajad,
npUMEpPHl  peanu3anuu s 1UdpoBoil  00pabOTKHM OJHOMEPHBIX CHUTHAJIOB.
['paduyeckue mporeccopbl AJisi BBIUMCICHUI 0O0Iero HazHaueHus. Peanmuzarus
GPGPU Nvidia. Apxurektypa u 51361k Nvidia CUDA.

Tema 9. NHPOKOMMYHMKAIIMOHHBbIE TMPOTOKOJBI MNPH PpeaTu3anum
NapaJuleJIbHbIX BBIYMCICHUHA B CHCTEMAX C pa3ie/IecHHON NaMATHI0. (4 yaca)

Crexu npotokosioB OSI. Tpancnoptasie npotokoast UDP u TCP.

['uneprekcToBble MPOTOKOJBL. [IpeuMyliecTBa M HEIOCTATKU TEKCTOBBIX
METO/IOB, MO CpPAaBHEHHIO C OWHAPHBIMHU, peaTU3alUUd KOMMYHHUKAIIMOHHBIX

IIPOTOKOJIOB M IIPCACTABICHNA JaHHBIX.



['padoBoe Ipe/iCTaBlICHUE BBIYHMCIIUTEIbHBIX ceTel. AHanu3
KOMMYHUKAIIMOHHOM  CIIO)KHOCTH Ha OCHOBE MOJENEH pachnpeaeieHHbIX

AJITOPUTMOB.

1. CTPYKTYPA U COAEPKAHUE IMPAKTUYECKOM YACTH
KYPCA

IIpakTnueckue 3anaTHs (36 4acos)

IIpakTuyeckoe 3aHATHE Ne 1. Cunre3 MaTeMaTHYeCKUX
BbIYMCJIUTEIbHbIX MAILIIMH, COCTABJICHHE U 3aANIUCh AJITOPUTMOB VISl pPelieHUs
BBIOPAHHBIX 33724 W OleHKa d((PeKTHBHOCTH MPeNI0:KeHHOTo pemneHus (4
yaca)

CocTaBUTh aITOPUTMHUYECKYIO peaU3alUI0 apu(pMETUYECKUX ONepaluid Haj
JUIMHHBIMU LEJIBIMM YHUCJIAMHM JUIs MAIlIWMHBl C MallMHHBIM CJIOBOM 3aJaHHOMN
3HAKOBOU pa3psaHOCTH, C HEOTPAHUYEHHOM MaMsIThIO U HEOTPaHUYEHHBIM HA0OPOM
PErucTpoB.

PeanuzoBaTh pacliMpeHHbINA AITOPUTM DBKJIW/IA I TAKOW MAIIUHBI.

Boiaenuts MUHMMAaNbHBIA HA00p Oa3UCHBIX MHCTPYKIUA TAKOW MAIIUHBI.

OueHuTp  aCUMIITOTMYECKHME  BPEMEHHYHD M NPOCTPAHCTBEHHYIO
BBIYMCIIUTEIIBHBIE  CIIO)KHOCTA  COCTABJICHHBIX  QJITOPUTMOB  JUISI  BXOJOB

MIPOU3BOJILHON JIJTUHBI.

IpakTuyeckoe 3ansitue Ne 2, MalmiMHHOE NMpeAcTaBIeHHE 3JIeMeHTaAPHBIX
M COCTABHBIX JaHHBIX (4 yaca)

[Toka3aTh aIrOPUTM MPEACTABICHHS 11€JI0T0 YHCIa B POU3BOJIBHOM CHCTEME
cuncienus b. [IpuMeHUTH alIrOPUTM IS 3allUCH yYKa3aHHOTO 4HCla (Hampumep,
HOMEpa 3a4eTHOW KHMKKH) B 3aJaHHOW (Hampumep, MOPSAKOBBIM HOMEPOM

CTYJIEHTa B IPYIIIE) CUCTEME CUUCTICHUSI.



[IpeacTaBuTh 3afaHHbIC 1IE€JIBIE YHUCJIA C IOMOIIBI0 MAIMHHOTO CJIOBa
3aITAaHHOM Pa3psAHOCTH B 3HAKOBOM (MpsSMOM M OOpaTHBIM KOJ) W O€33HAKOBOMU
dbopmax.

J171s BBIOpaHHBIX MOPSIKA CUCTEMbI cUHCieHus b u paspsimHoctd W b-udnoro
MaIIUHHOTO CJIOBA HAWTH MaKCHMAJIbHBIC 1 MUHUMAJIbHBIC BO3MOKHBIC 3HAYCHUS
0€33HAKOBBIX, a TAKKE 3HAKOBBIX ()OPM B MPSMOM U 0OOPATHOM KOJIE.

OcCyIIecTBUTh 3alUCh 3aJaHHbIX paruoHanbHbIX uyucen (0,25; 0,125; -1,25;
128) B popmarte ¢ miaBaroriei Toukoi BeiOpanHoi TouHoctr |[EEE-754.

B ycrnoBusiX HEOrpaHUYEHHOCTU BBIJICJIICHHON MaMsTH 3aMUCaTh aJTOPUTMbI
BCTaBKH 3JIEMEHTA 3a MPOU3BOJIbHBIM (33JaHHBIM BXOJIHBIM MHJEKCOM) JIEMEHTOB
3aJIaHHOTO BEKTOPA.

3anuch ajIrOPUTMOB TIOMCKA, BCTaBKM M U3BJIICUCHUS DJIEMEHTOB U3
JIBYCBSI3HOTO CITHCKA.

[IpenytokuTh peaau3amuio CIIOBaps C IOMOIIBI0 HECOATaHCHPOBAHHOTO

OWHApHOTO JIepeBa.

IIpakTHueckoe 3ansitue Ne 3. Peajqm3zanusi aJaroputMoB OMTOBOIO CIBUTa
OMHApPHBIX OalTOBBIX [JAHHBIX MPOU3BOJILHONW /JJIMHBI € IOMOIUBIO
acceMOJIepHBIX MHCTPYKIMiIT mpomeccopoB Intel x86 miam x64 (mo BBIGOPY).
Bunapubie uarepdeiicel nporpamm (ABI) (4 yaca)

C nmomoinpto unctpykuuii shi, shr, shid, shrd Intel-coemecTrmeix nporeccopos
peanu30BaTh JIMHEHHBIA OMTOBBIC CABUTH IIEJBIX YUCEN MPOU3BOIHLHON TOYHOCTH,
3aJIaHHBIX W3MEHSEMBIM BEKTOpoM 0aiT. C MX MOMOIIBIO, a TAaKKE C MOMOIIBIO
WHCTPYKIIUK OF TPEJOCTaBUTh pEalM3alliio POTAIlMOHHBIX CABUTOB. Bce
uHTEepEHCh TODKHBI cOOTBETCTBOBaTh TpeboBanusiMm CDECL (mns x86) wim
Microsoft x64 ABI (mns X64). 3anmycTuth porpamMmmy, MpeIoCTaBICHHOTO KIIMEHTA
Ha C.

IIpakTnueckoe 3ansaTue Ne 4. BprumcieHue JJIMHbI 0AHTOBOW CTPOKH,

3aBepIIaeMoii 3aJaHHBIM TeEPMUHAJIBHBIM CHMBOJIOM (4 yaca)



[lpenoctaBuTh QJITOPUTM U MNPOrpaMMHYI0 peaim3ammto s Intel-
COBMECTUMBIX TPOIECCOPOB APXUTEKTYpbl X064 BBIUMCICHUS [JIMHBI CTPOKH,
3aJaHHOM  BXOJHBIM BEKTOPOM OallT, ¢ YKa3aHHBIM I[apaMeTPUICCKU
TEPMUHAIBHBIM CUMBOJIOM.

IIpakTnueckoe 3ansitue Ne 5. Peammzanus JiekcMkorpapu4eckoro
cpaBHeHHs cTPOK (4 yaca)

st mpoueccopoB apXUTEKTYphl X86 wmiu X64 peann3oBaTh IpoOrpammy,
MIPUHUMAIOLLYIO0 Ha BXOJ JIBE€ CTPOKH C TEPMHUHAIBHBIM HYJIEM W BO3BPALAIONLYIO
32-x OUTOBOE 3HAKOBOE II€JIOE, TIOJIOKUTEIIBHOE, €CIIM CTPOKA, 3a/JlaHHas] TIEPBBIM
apryMEHTOM, JIEKCUKOrpaduuecku OoJbllie  CTPOKH, 3aJaHHOM  BTOPBIM
apryMEHTOM, OTPHUIATEIIBHOE 3HAYEHHE — €CJIM MEHbIIE, HYJb, €CIH CTPOKH
IIOCUMBOJIBHO PaBHBI.

IIpakTuyeckoe 3ansitue Ne 6. Bbpluncienune  moOpa3psAAHOIroO
uckiawyawmero UJIN menpix uymces NMPOU3BOJBHON TOYHOCTH C 3aNMChIO
pe3y/ibTaTa BO BHEIIHIOI NMAMSATH M BbIYUCJICHUS OMTA YeTHOCTH 0aWTOBOM
cTpoku (4 yaca)

Bpruncnute pesynbraT nopaspsaHoro uckmrouaromero MJIM nByx wmensix
4yucell, 3aJJaHHbIX BEKTOPAMH MPOU3BOJILHOM, HO OJIMHAKOBOW 0AaWTOBOM JJIMHBI, C
JIOCTYIIOM TOJIBKO Ha YTEHHWE, 3alucarh pe3yiabTaT B NOJAHHBIM Ha BXOJ
HEWHUIIMATU3UPOBAHHBIN BBIXOAHOW Oydep mocraTouHod mnuHbl. HamucaTh
nporpaMmmy Jijist ObICTPOTO OJHOTPOXOJHOTO BEIYMCIICHUSI OMTA YETHOCTH.

IIpakTudeckoe 3ansaTue Ne 7. IlejiounciieHHoe CJI0KeHUE HAL YN CIaAMU

MPOU3BOJILHOI TOUHOCTH (4 yaca)

Peanu3zoBaTh CloX€HHWE JABYX LEJIbIX YHCEN, 3aJaHHBIX BEKTOpaMU
MIPOU3BOJIBHON, HO OJJUHAKOBOM OaWTOBOM JUIMHBI, C JOCTYIIOM TOJILKO Ha YTEHUE,
3amycaTh Pe3yJbTaT B MOJAHHBIM Ha BXOJ HEMHULMAIU3UPOBAHHBIN BBIXOIHOU
oydep. Bepuyts cormaciHo tpeboBanusim STDCALL HeHyneBoe 4YHCIIO, €CIU B
pe3yJIbTaTE CJIOXKEHUS MPOU3OILIEN MEPEHOC, WM HYJIEBOE — €CJIM IMEPEHOCa HE

OBLIIO.



IIpakTuyeckoe 3ansaTue Ne 8. PexypcuBHas peajn3anusi 6a30BOro ajiropurma
EBkiauga Hag 1ByMsi 0€33HaAKOBBIMH LEJIBIMU Pa3MepPOM B MAIIIMHHOE CJI0BO
(4 gyaca)

[IpenoctaBuTh mporpamMmHyro  peanusamuio jaius  Intel-coBmecTrmbix
IPOIIECCOPOB apXUTEKTYphl X86 wmmm X64 (mo BeIOOpPY cTyneHTa) 06a30BOTO
anroputMa EBKiMIa B peKypCcHUBHOM (opMme, ONpeNeIeHHOTO Haj JBYMS IEIbIMU
qHCIIaMH, YMEIIaeMbIMH B PETHCTPHI Iporieccopa. [Iporpamma noimkHa BO3BpaIiarh
HAauOONbIIMKA  OOIMUA  JETUTEeNb  BXOJHBIX YHCENI W COOTBETCTBOBATh
CaMOCTOATENbHO BeIOpaHHOM cienudukanmu ABI.

IIpakTuyeckoe 3ansitue Ne 9. Peasinzanusi 4ncJeHHOT0 HHTETPUPOBAHUS
KOHTHHYAJIbHOI (YHKIHH C IOMOIIbI) MATEMATHYECKOT0 conpoleccopa (4
yaca)

C momonipio HeHTpabHOTrO Tmporeccopa Intel (x86) m ero marematndeckoro
COIpolIeccOpa  peamu30oBaTh  QITOPUTM  YUCJICHHOTO  MHTETPUPOBAHHUS

X2 1
Ll x?+1 dx
METOJIOM Tpamnenui. 3HAaYEHHUsI X; U X, 3aJal0TCs NMapaMeTpU4ecKu. Pe3ynbTar C

TIJIaBAOIIEH TOYKOM JOJKEH Bo3BpamiaTbes coriacHo cnenudukammun STDCALL.

JlaGoparopHsbie padoTsl (18 uac.)

JlaGoparopnasi pabora Nel. Pazpaborka u peaju3anusi peKypCMBHOIO
aJIropuTMa BbluncjaeHns pakropuana 6e33HaKOBOro mesaoro (4 1ac.)

Pa3pabotath W mnpencTaBUTh OJOK-CXEMOW alropuT™, peanu3yromui
PEKypCUBHOE BbIUMCIIeHHE (pakTopuana 6€33HAKOBOTO LEJIOr0 YHUcCiia, yMEIaeMoro
B OJJHO MAIIMHHOE CJIOBO LieJeBoi miaTdopMbl. OLIeHUTh 00J1aCTh MTPUMEHUMOCTH
aNropuT™Ma JIsl 3aJaHHON pa3psAHOCTH MAIIMHHOTO cJ10Ba. OLEHUTh BPEMEHHYIO U
IIPOCTPAHCTBEHHYIO CIIOKHOCTh aJITOpPUTMa, €CIM BCE MapaMmeTpbl alropuTMa
NepeIaoTCsl Yepe3 CTEK LEHTPaJbHOro mpolieccopa. PeannzoBarbh aaroputm st

BbIOpanHOM apxutekTyphl (Intel x86 nu Intel x64).



JlaGoparopuasi padora Ne2. Pa3zpaborka u peajam3aunusi ajropurma
BbIYMCJCHUS OWTAa YeTHOCTH [AaHHBIX, BbIPA’KEHHBIX BEKTOPOM 0aWlT
NPOM3BOJILHOM TUHBI (4 Yyac.)

CoctaBuTh  OJOK-CXeMy U  OLIGHUTh A(PPEKTHUBHOCTH  aNTOPUTMA,
pealn3yIOIIEero BEIYUCICHUE OUTa YeTHOCTH JaHHBIX, KOTOPBIE 331aI0TCSI BEKTOPOM
O0alT MpPOU3BONBHOW UIMHBL. [IpenoXuTh peann3anuio TaKOro ajaropuTMma s
HEHTPAJIBHOIO TMpolleccopa apxXuTtekTypol Intel x86 3a cuer wucmoab30BaHMS
uHcTpykuit XOR, TEST u, Bo3moxHo, SHL Hag MammmHHBIM c10BOM. Pe3ynbpTaTt
BO3BpaIllaTh B BUE 32-X OUTOBOTO IIEJOTO B aKKymyJisiTope. PesynbTaTr jnoikeH
IPUHUMAThH HYJIEBOE 3HAYEHUE, €CIIU OUT YETHOCTU COPOLIEH, U HEHYJIEBOE — €CIIU
YCTaHOBJIEH.

JlaGopaTtopnasi paGora Ne3. Pa3pabdorka m peanm3anus ajaropurma
YMHOKEeHUS JJIMHHBIX HeJabIX (9 yac.)

CocTaBUTh 0JIOK-CXEMY aTOPUTMA YMHOXKEHUS «B CTOJOUK» JABYX JUTMHHBIX
LEJIBIX YUCEI TPOU3BOJIBLHON TOYHOCTH C 3aMMChIO PE3YJIbTaTa B MPEAOCTABICHHbBIN
BBIXOJHOW Oydep HeorpaHuueHHoro pasmepa. OUEHUTb U NPEIIOKHUTH
BO3MOXXHOCTh ~MUHHUMM3ALIMM MOPOCTPAHCTBEHHBIX M3JEPKEK TMpU  3alUCU
MPOMEXKYTOUHBIX TTpou3BeaeHUN. OLEHUTh HEOOXOIUMbIM MaKCUMAaJIbHBIH 00beM
MaMsITH, BBIJCJIECHHON T1OJ BbIXOAHOU Oydep. IIpemoctaButh peanuzaiuio
anroput™ma i BeiOpaHHOUW apxuTekTypsl (Intel x86 unu Intel x64). Peanuzanms
JIOJKHA MMPUHUMATh HAa BXOJl JIBA BEKTOPA CO MHOXKHUTENSIMU 33JaHHBIX Pa3HbIMU
napaMeTpaM JUJIMH W 3alUChIBaTh MPOW3BEJCHHE B 3aJaHHBI MapaMeTpoM
BBIXOJHOW Oydep ykazaHHOro OaWTOBOTO pa3mepa. Peanmzamus JOJDKHBI
BO3BpallaTh Yepe3 AaKKyMYJATOP HYJEBOE€ 3HAYEHUE, €CIIM IPOU3BEIECHUE

BBIIIOJIHCHO YCIICIITHO, U HYJICBOC 3HAYCHHC — B CJIydac OIITNOKH.

JlaGopaTopHas padora Neq, JKCIEePUMEHTAIbHBIN aHaJIu3
3¢ PeKTUBHOCTH PEKYPCHBHBIX AJTOPUTMOB, PEAJTU30BAHHBIX B COOTBETCTBUHU

¢ Pa3JIMYHbIMH cnienupuKaAnuaAMA BbI3oBa (1 gac.)



Ucnons3yst unctpykuuto RDTSC 1eHtpanbHOro mpoiieccopa, OILICHUTh
3¢ (HEeKTUBHOCTH MPOTPAMMHBIX peaTu3alliii pEKYPCHUBHBIX aITOPUTMA BBIYHCICHUS
dakropuana u anroputMma EBKmuma, eciaw peanu3anUs OCYyIIECTBICHA IS

matdopmel X86, B cooTBeTcTBUU ¢ coryamieHussMu o BbizoBax CDECL wu

STDCALL.

I1l. YYUEBHO-METOAWYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIUXCS

YyebHOo-MeToAMuECKOe oOecrieueHue CaMOCTOSITEIIbHON paboTHhI
oOydJaronmmxcss MO AUCHUIUIMHE «BbluncnuTenbHass TEXHUKA M TEXHOJOTUHU
MH()OKOMMYHUKAIM npeacTaBieHo B [Ipunoxennn 1 u BKitoyaet B ceOsi:

r1aH-rpaduK BHITIOJHEHUS CaMOCTOSATEIbHON paboOThl IO AUCIHUILIUHE, B TOM
YHUCIie TPUMEPHBIE HOPMbI BPEMEHU Ha BHITIOJTHEHUE 110 KAKJIOMY 33JIaHHIO;

XapaKkTepUCTUKa 3aJaHul JJI1 CaMOCTOSATENIbHOW pabOThl OOydYaroOmUXCs U
METOJUYECKUE PEKOMEHIAIINY MO UX BHITIOTHEHUIO;

TpeOOBaHMSI K  TPEACTAaBICHUIO U O(DOPMIIEHHIO  pPE3YyJIbTaTOB
CaMOCTOSATENbHOM pabOThI;

KPUTEPHUH OLIEHKHU BBIMOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXEHUWS IIEJIEMH KYPCA

No | KoHuTtponupyembie Koppb! 1 aTamnst OueHouHbIE CpeIcTBa
/ pazaesnsl / TeMbI (hopMupoBaHHUS TeKy Ml IPOMEXKYTOUHAS
i JUCLIUTUTHHBI KOMIIETEHINH KOHTPOJIb aTTecTanus
1 | Jlornueckoe OIIK-3 | 3Haer VYerHbiil onpoc | Bonpocer k
MIpE/ICTABIICHHE T1K-1 (YO-1); 3auety 1, 5, 11,
BBIYUCITUTEIbHBIX tecthl (ITP-1) 15.
cucTeM, 3a1a4y " yMeer YerHbiil onpoc | Borpocs! k
JTAHHBIX (YO-1); 3agery 1, 5, 11,
KOHTpoJbHast | 15.
pabora (ITP-2)
BIIa/I€ET KonrponsHast | Bompocs! k
pa6ora (TIP-2); | 3auery 1, 5, 11,
tectol (ITP-1) | 15.




dopmarsl OIIK-3 | 3Haer VYerubiit onpoc | Bonpocs! k
MIPEICTABICHUS TIK-1 (YO-1); 3adery 3, 12, 16,
AJIEMEHTAPHBIX u tecthl (ITP-1) 17.
COCTAaBHBIX JaHHBIX B yMeeT VYerubiil onpoc | Bonpocsr k
BBIYMCIIUTEIBLHBIX (YO-1); 3auery 3, 12, 16,
cUcTeMax KoHTposibHast | 17.
pa6ora (I1P-2)
BJIaJICET KonTponbnas | Bonpochl k
pa6ora (ITIP-2); | 3auety 3, 12, 16,
rectel (ITP-1) | 17.
AnmnaparHas u | OIIK-3 | 3naer VYerubiit onpoc | Bonpocs! k
mporpaMmMHast IK-1 (YO-1); 3adery 5, 7, 9,
apXHUTEKTypa tectel (ITP-1) | 10,11, 13.
COBPEMEHHBIX yMeer VYerubiit onpoc | Bonpocs! k
MHUKPOIPOIIECCOPHBI (YO-1); 3auery 5, 7, 9,
X U 3allOMHHAOLINX KOHTPOJIbHAS 10, 11, 13.
YCTPOMCTB pa6ora (ITP-2)
BJIaJICET Konrtponbnas | Bonpocsr k
pabora (ITP-2); | 3auery 5, 7, 9,
tectel (ITP-1) | 10,11, 13.
Muxkponpoueccopusl | OIIK-3 | 3Haer Yeruslii onpoc | Bornpocs! k
e cucremsl | [TK-1 (YO-1); 3auery 2, 4, 6, 8,
apxutekTyp Intel x86 tecthl (ITP-1) 10, 12, 14, 16,
u x64 18.
yMeer YerHbii onpoc | Bompocs! k
(YO-1); 3auery 2, 4, 6, 8,
KOHTPOJIbHAS 10, 12, 14, 16,
pabora (ITP-2) | 18.
BIIaJIeeT Kontponbnaast | Bompocsr k
pa6ora (TTIP-2); | 3auety 2, 4, 6, 8,
tecthl (ITP-1) 10, 12, 14, 16,
18.

TuIoBbIE KOHTPOJIBHBIE 3aJaHUS, METOAUYECKUE MATEPUAIbI, ONPEICIISIOIINE
npoLeAypbl OLIEHUBAHUS 3HAHUN, yMEHUI U HaBBIKOB U (WJIN) OTIBITA AEITEIbHOCTH,
a Tak)Ke KpUTEPUU U TOKa3aTelld, HEOOXOAUMBIEC NIl OIEHKU 3HAHUM, YMEHH,
HABBIKOB M XapaKTEpU3YIOIIME 3Talbl (OPMUPOBAHUS KOMIIETEHUUHA B Ipolecce

OCBOCHHMsI 00pa30BaTEIHLHON MTPOTpaMMBI, TIpeAcTaBieHbI B [Ipunoxennn 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JMTEpaTypa

(anexmponmvie u nevammvie u30amUs1)



1. byusik C.B. BbluucnuTenbHble CUCTEMbI, CETH M TEICKOMMYHUKAIUU
[D5eKTpOHHBIN pecypc]: yueOHOe mocoOue Mo AUCHMIUIMHE «BhruucauTenbHbie
CHUCTEMbI, CETH M TEICKOMMYHUKAIIMU» JJs CTYJCHTOB, OOYyYaloIIUXCs II0
Hanpasiieauto 09.03.03 Ilpuknannas uHbopmaThka (ypoBeHb OakamaBpuara)/
Bbyusik C.B., KpectaukoB A.C., Py3akoB A.A.— DJIEKTPOH. TEKCTOBBIE JAHHBIC.—
Yensbunck: YenssOMHCKMUI TOCyAapCTBEHHBIH MHCTUTYT KynbTypbl, 2016.— 116

c.— Pexxum pocryna: http://www.iprbookshop.ru/56399.html .— 9BC «IPRbooks»

2. OyHKIHMOHAJIBHBIC Y3IIbl alllIapaTHBIX CPEACTB BHIUMCIUTEILHON TEXHUKU
[DJIEKTPOHHBIN pecypc]: MpakTHKyM [0 AUCLUIUIMHE AMNNapaTHbIE CpPEICTBa
BBIUHCIUTENbHON TEXHUKH/ — DIJIEKTPOH. TEKCTOBBIE AaHHbIe.— M.: MockoBckuii
TEXHUYECKUN yHHUBepcuTeT cBsizu u uHpopmaruku, 2014.— 44 c.— Pexum

nocryma: http://www.iprbookshop.ru/61729.html .— 3BC «IPRbooks»

3. Ao6ma30B P.3. IIporpammupoBanne Ha accembiepe Ha miatdgopme x86-64
[OnexTpoHHBIl pecypc]/ AOmsa30B P.3.— DHEKTpOH. TEKCTOBBIE JTaHHBIC.—
CaparoB:  IlpodoOpazoBanme, 2017.— 304 c— Pexum pgocryna:
http://www.iprbookshop.ru/63951.html .— 3BC «IPRbooks»

4. benos A.B. [IporpammupoBanie MUKPOKOHTPOJIJIEPOB ISl HAYMHAIOIIUX
U HE TOJNbKO [DNeKTpoHHBIN pecypc]/ bemoB A.B.— DIeKTpOH. TEKCTOBBIE
nanaeie.— CI16.: Hayka m Texmmka, 2016.— 352 c.— Pexum ngocryma:
http://www.iprbookshop.ru/60657.html .— 3B5C «IPRbooks»

5. ApXUTEKTypa KOMIBIOTEPHBIX CHUCTEM [DJIEKTPOHHBIN pecypc]: yueOHO-
METOJUYECKII KOMIUIEKC/ — DJEKTPOH. TEKCTOBble AaHHbIe.— Ajmatsl: Hyp-
[TpunT, 2015.— 179 ¢.— Pexum gocryna: http://www.iprbookshop.ru/67009.html
— 9BbC «IPRbooks».

JonoHuTEILHAA JIMTEPATypPa

(neuamuvie u 21eKMpPOHHbIE UBOAHUS)

1. Kupnoc B.H. BBeneHue B BBIUHCIUTENBHYHO TEXHUKY. OCHOBBI
opranuzaiuu 9BM u nporpammupoBanue Ha Accembiiepe [ DaeKTpoHHBIN pecypc:

yueOHoe mocobme/ Kupnoc B.H.— DnextpoH. TekcToBbie maHHBIC.— TOMCK:


http://www.iprbookshop.ru/56399.html
http://www.iprbookshop.ru/61729.html
http://www.iprbookshop.ru/63951.html
http://www.iprbookshop.ru/60657.html
http://www.iprbookshop.ru/67009.html

ToMckuii  TOCYTapCTBEHHBI  YHHUBEPCUTET  CHCTEM  YIOpPaBICHUS U
paguosnexktponuku, Oinb Kontent, 2011.— 172 c.— Pexum noctymna:

http://www.iprbookshop.ru/13921.html .— DBC «IPRbooksy.

2. MuuieHko B.K. ApXHUTEKTYypa BBICOKOTIPOU3BOIUTEIBHBIX
BBEIYHCIIUTEILHBIX CUCTEM [DJIEKTPOHHBIA pecypc]: ydaeOHoe mocobue/ MUIeHko
B.K.— Dnekrpon. TtekcroBeie naHHble.— HoBocubupck: HoBocubupckuii
roCyJIapCTBEHHBIM TexHU4Yeckuil yuuBepcurteT, 2013.— 40 c.— Pexxum nmocrymna:

http://www.iprbookshop.ru/44898.html .— DBC «IPRbooks»

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH

U MPOTPaMMHOT0 00ecrneydeHust

1. Cpenbr pazpabotku 10 Microsoft Visual Studio Community 2015 wu
Microsoft Visual Studio Community 2017 win KOMOHIATOPBI gCC, g++ BEpCUH HE

Hke 6.2.0, a Takke oTaaauuk gdb.

VI. METOANYECKHUE YKA3AHUS 110 OCBOEHUIO JUCHHUIIJINHbI

JUist u3ydeHus IJUCUHUIUIMHBL «BblYMCIWUTENbHAS TEXHHKA M TEXHOJIOTMU
MH()OKOMMYHUKAIMI»  oOyyarolmeMmycss — Opeajiararorcs — JEKUHOHHbIE U
MPaKTUYECKUE 3aHATHS, a Takke JabopaTopHbIM mNpakTukyMm. OOsA3aTeNnbHBIM
AJIIEMEHTOM SIBJIIETCSI TaKKe caMmocTosiTebHas padota. U3 144 ob6mmx ydeOHBIX
yacoB 54 yaca OTBOAMTCS HA CAMOCTOSTENIbHYIO paboTy cTyneHTa. B paMkax yacos,
BBIICJICHHBIX HA CaMOCTOSITENIbHYI0 padoTy, CTYIEHT JOJDKEH IPOU3BOJIUTH
MOJATOTOBKY K PEHTHMHTOBBIM M 3a4€THBIM MPOBEPKaM, a TAK)KE W3y4daTh TEMBI,
OTBE/ICHHBIE MTPENOIaBaTesIeM Ha CaMOCTOSTeNIbHOE n3yueHue. [loMuMo pa3andHbIx
METOJMYECKUX YKa3aHUN M CHHCKAa PEKOMEHAYEMOW JHUTEepaTypbl OOyJarOIIHIiCs
JOJDKEH O00CYKJaTh BO3HHMKAIOIIME Y HEro BOMPOCHI Ha KOHCYJbTALMSIX,

Ha3HA4YaCMBIX IIPEIIOAABATCIICM.

[TpumepHOe pacnpeseieHHe 4YacoB CAMOCTOSITENBHOW padoThl, KOTOpHIE

CTYACHT HJOJDKCH OTBOAWTHL Ha TOT WA WHOM BHUJ 3aHSATHI: 3aKPCIIJICHUC


http://www.iprbookshop.ru/13921.html
http://www.iprbookshop.ru/44898.html

JIEKITMOHHOTO MaTepuaia — 17 4., moAroToBKa K MPaKTUYECKUM 3aHATHAM — 15 4.,
MOATOTOBKA K JJA00paTOpHBIM paboTam — 22 4. MOJAr0TOBKA K 3aueTy — 5 4. TeM He
MEHEEe, YUYUTBHIBAS OCOOCHHOCTH KaXKIOTO CTYJEHTa, YKa3aHHBIE Yachl MOTYT

BapbHUPOBATHCA.

JIuciuminHy peKOMEHIyeTCsl U3ydarh Mo IUlaHy 3aHsaTui. OOyuaromuiics
JIOJDKEH CBOEBPEMEHHO BBINIONHATh 3a/aHUS, BBIAAHHBIE HA MPAKTUYECKHX

3aHATHAX, U 3alIMIIAaTh UX BO BPCMA 3aHATUM WK Ha KOHCYJIbTAalluH.

[Ipy moAroToBKE K JIEKIUSAM OOYyYaroUMiicsl M3y4aeT IUIaH JIEKIIMOHHOTO
MaTepHuana, peKOMEHJIOBaHHYIO U JIONOJIHUTEIBHYIO TUTEparypy. s moarotoBku
K DPAaKTUYECKUM 3aHATUSM M BBIIOJHEHUS WHIUBUIAYAIbHBIX TI'paQUUEeCKUX

3aJlaHui TpeOyeTcs U3yUYeHue JIEKIMOHHOTO MaTeprarna.

Kaxnas nmaGopatopHas paboTa paccuuTaHa Ha HECKOJIBKO ayJUTOPHBIX
yacoB. I[1OCKOJIbKY BBITIOJIHEHHE JJaOOPATOPHBIX PaOOT OMUpaAETCS Ha JICKIIMOHHBIN
MaTepuan, B Kypce BBIOpAHO HEpPaBHOMEPHOE paclpeiesieHHe JadopaTopHbIX
paboT, Mpu KOTOPOM IMOATOTOBKA JIBYX pabOT OCYLIECTBISETCS CTYIEHTOM BO
BTOPOM PEHUTUHIOBOM OJIOKE, U elle IBYX — B TpeTheM. JlJig Kaxk101 1abopaTopHOn
paboThl MPUBEACHBI KOHTPOJIbHBIE BOMPOCHI. [[1s1 OArOTOBKM K MPaKTHUYECKUM
3aHATHSM W J1a0OpaTOpHBIM padoTaM TpedyeTcs HU3y4YeHUue JEKIHUOHHOTO
MaTepuana, YBEPEHHOE 3HAHME OTBETOB HAa KOHTPOJIbHBIE BOMPOCHI JUIS

3aKpPCINNICHUA MaTCpHaia.

K 3auvery oOyuarommiicss JOJDKEH OTUYUTATHCS MO BCEM MPAKTUYECKUM U
7a00paTOPHBIM 3aHATUSAM. TeMbl, pACCMOTPEHHBIC Ha JICKIIMOHHBIX 3aHATUSX, HO HE
OTPaXCHHBIC B JIAOOPATOPHBIX paboTax 3aKpeIvIstoTCs 00ydarolmMuMCs BO BpeMs

CaMOCTOSTEIbHON paOOTHI.

[Ipu moarotoBke K 3a4eTy HEOOXOAMMO IMOBTOPUTH Y4YEOHBIA Marepual,
WCIIOJIB3Ysl KOHCHIEKT JIEKIHI, OCHOBHYIO M JIONOJHUTEJIBHYIO JUTEPATYpy, NpHU

H€O6XOI[I/IMOCTI/I MMoCeIaTb KOHCYJIbTAIHH.



Vil. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
JUCHUIIJINHBI
JlaGopaTopHble pabOTBl ¥ TMPAKTHYECKHE 3aHSATUS TPOBOIATCA B

KOMITBIOTCPHOM KJIACCC.

No HanmenoBanue Kon-
BO
1 bubmnoreunsiii pong JIBOY
2 VYuebnsie kiaccel [[BOY 1
C o0mMM KOJITUYECTBOM:
- IOCAI0YHBIX MECT 31
- pabouux MecT (KOMIBIOTEP+MOHUTOP) 16
- MPOEKTOPOB, SKPAHOB 3
3 Pabouune MecTa ¢ BBIXOJIOM B UHTEPHET 16
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IInan-rpa¢guk BHINOJTHEHHUS CAMOCTOATEIbHONH PadOThI MO IMCHMILINHE

Ounas popma 00yueHmus.

o6moxa CUDA na npumepe
3a]]a91 YMHOKCHHS
MAaTpHIL.

Ne JlaTta/cpoxn Bua camocrositebHOM IIpumepHbie | PopMa KOHTPOJISA
n/n BbITIOJIHEHM I padoThI HOPMBI
BpeMeHHU Ha
BbINOJIHEHHE
1. 2 "Hepens CocrapicHue U aHAIIN3 3 gaca [Tpoekt
o0y4eHus aJIropuTMa mojicuera
3JIEMEHTOB C 3aJJaHHBIM
CBOMCTBOM B BEKTODE.
2. 4 Henens CocraBieHue u 3 gaca [TpoexT
o0y4eHus peanu3anus napaieibHbIX
AITOPUTMOB JUIMHHOM
apru(METHKH.
3. 4 "enens WNHcTpyMeHTabHbIE 3 vaca CobecenoBanue
o0y4eHus CpencTBa
MIPOrPaMMHUPOBAHHUS
BCTPOEHHBIX
MHUKPOIIPOIIECCOPHBIX
YCTPOWCTB.
4. 4 nepens AmmapartHble 1 3 yaca CobecenoBanue
o0y4eHus MIPOrpaMMHBIE
WHCTPYMEHTAIEHEIC
CpelCTBa OTIAJAKU
5. 6 Henens CocraBienne, aHajan3 U 3 gaca [Tpoext
o0y4eHus peanuzanus anropuTMa
YMHOXEHUS YUCEI C
MIPOU3BOJIBHON TOUHOCTBIO
B YCJIOBHSIX
OTPAaHUYEHHOCTHU TaMSITH.
6. 8 nemens CocraBienne, aHajanus3 U 3 gaca [Tpoext
o0y4eHus peanuzanus anropuTMa
JIETICHUS YUCEeIT C
MIPOU3BOJIBHON TOYHOCTBIO
B YCIIOBHSIX
OTPAaHMYEHHOCTH TaMSITH.
7. 10 Hepens [TapannensHbIe 3 gaca CobecenmoBanune
o0y4eHus BBIYHCITUTENLHBIE CUCTEMBI
¢ o01m1el mamMsThIO.
8. 10 Henens AnmapaTHas apxuTekTypa | 3 Haca CobecenoBanue
00yuyeHHs rpaduUecKux MpoIeccopoB
JUTSL BBIYUCIIEHHI O0IIETO
Ha3HAYEHUS Ha IpUMepe
NVIDIA CUDA.
0. 10 Henens OnrtuMuzanus 10CTyma K 3 yaca IIpoekr
o0y4eHus pazaenseMoi mamsTu




10.

10 Henensa
o0y4eHus

AnmnaparHas peanu3anus
ONTUMAJILHOTO
BBITIIOJIHEHUS IPOTPaMM C
MIOMOLIBIO IEHTPATHHOTO
rpoiieccopa oOIIero
Ha3HauYCHUs. Y CTPOMCTBA
IepeynopsJ0uuBaHus
MHCTPYKLHUN Iporeccopa u
IIpeICKa3aHms

3 yaca

CobecenoBanne

11.

10 Henena
00yueHus

Peamuzanus
pacrpeiesIeHHbIX
BBIYMCIUTENBHBIX CHCTEM.
TpebGoBanus k
pacrpeiesIeHHbIM
BBIYHCIIUTEIBHBIM
CHCTEMaM.

3 yaca

Co0OecenoBanue

12.

10 Henens
o0y4eHus

Criennanu3upoBaHHbIE
BBIYHCIICHUS C TIOMOIIIBIO
ycrpoiictB FPGA.

3 yaca

IIpoexr

13.

10 Henena
0o0yueHus

ITapannensHbie
BBIYMCIUTEIIBHEIC CHCTEMBI
¢ 0011ell TaMAThIO.

3 yaca

CobecenoBanue

14,

10 Henens
o0y4eHus

ArnmapartHas apXUTeKTypa
rpadu4ecKux MpoLeccopoB
JUTSL BEIYMCIIEHUN O0IETO
Ha3HAYEHUS Ha IpUMeEpe
NVIDIA CUDA.

3 yaca

CoOecenoBanue

15.

10 Henmens
0o0yueHus

ArnmnaparHas peanu3anus
OIITUMAJIBHOT'O
BBITIOJIHEHUS IPOTPaMM C
ITOMOIIBIO LIEHTPAIBHOTO
nporeccopa oo1ero
Ha3HA4YeHUs. Y CTPOMCTBA
IepeynopsJOUNBaHUS
WHCTPYKUUH Mpoueccopa u
IIpeICKa3aHms

3 yaca

CobecenoBanne

16.

10 HEmens
o0ydeHus

Peann3zarmsg anciIeHHOTO
WHTETPUPOBAHUS
KOHTHUHYaJbHOU (DYHKIIUU C
IIOMOIIILIO
MaAaTEMATHUYICCKOT' O
compoueccopa.

5 gacoB

[Ipoext

17.

10 HEemens
o0ydeHus

OKCnepUMEHTAIbHBINA
aHanmu3 3pPeKTUBHOCTH
PEKYPCHBHBIX aJITOPUTMOB,
pearn30BaHHBIX B
COOTBETCTBHUH C
pa3IUYHBIMU
crienn(pUKaUsIMU BbI30BA.

4 yaca

CoOecenoBanue

18.

B Teuenune
cemecTpa

[ToaroroBka K 3adety

5 gacos

3aueTt




XapakTepuCcTHKA 3aaHUI JJI CAMOCTOSTEIbHON padoThl 00y4AOIIUXCH U
MeTOAUYECKHE PEKOMEHIAUM 110 UX BHIITOJTHEHUIO

CamocTosiTenbHbIe Pa0OTHI IPOBOASTCA HA pab0OYMX MECTaX C IOCTYIIOM K pecypcam
Internet u B nomamHux ycnoBusix. [Iopsgok BEITOJIHEHUS CAMOCTOSATENBHOM PaOOThI
COOTBETCTBYET MPOTPaMME Kypca U KOHTPOJIIMPYETCS B XOJI€ ayAUTOPHBIX 3aHITHH.
CamocrosiTenbHast ~ paboTa  HOJAKpeIuIsiercd  Yy4eOHO-METOOUYECKHMM U
UH(GOPMAIIMOHHBIM 00€CTIeYeHHEM, BKITIOUAIOIIUM PEKOMEHIOBaHHbIE YYEOHUKU U

y4eOHO-METOIMUECKHE TTOCOOUS.

TpeGoBanus K npeacTaBIeHUI0 U 0()OPMJICHUIO Pe3yJIbTATOB
CaMOCTOAITEJIbHOI PadOThI

CamocTosiTenbHass pab0oTa CUMTAETCS BBIMOJHEHHOW, B OTYETE MO MPOCIaHHOMN
paboTe MpejCcTaBICHO MUChbMEHHBIE TOSCHEHHS K MOJYYEHHBIM BBIBOJAM U, €CIIU
TpeOyeTcsi, KOJ MPOrpaMMHOM peanu3aii, KOMIWIUPYEMbId U BBIMOJHSIOUIUN

3a/1a4y KOPPEKTHO.

Kpurepuu onieHKH BbINOJHEHHUS CAMOCTOATEIbHOI Pad0ThI

[IpoBOoaUTCS MMpOBEpPKA MPABUIIBHOCTH BBIITOJIHEHUS 3aJaHUN MO0 CAMOCTOSITEIbHON
pabote. 3amaHue 3a4TeHO, €CIM HeT omuOoK. Ilo TekymmM ommbOkam maroTcs

ITOSICHCHMUS.
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Macnopt ®OC

Kon u Tanbl (OPMUPOBAHUS KOMIIETEHIIUN
¢popmympoBka
KOMIETeHIIHH
OCHOBHBIE MaTEMATUYECKHE METO/IbI, CITIOCOOBI 1
3naer CpeZCTBa MOJTYYEHHUs, XpaHEHUS, TepepaboTKH
WH(POPMAIINH JIJTsl pEIICHHS 3319
po(ecCHOHATTLHOM IS TEIbHOCTH
OIIK-3 criocoGHOCTBIO OCYILECTBIISATH OOOCHOBAHHBIN BBIOOP a/IEKBATHBIX
BJIaJIETh OCHOBHBIMHU METO/IOB TIOJYYCHUs, XPAHEHUS U TIEpepadOTKU
METOAaMu, criocobamu | Ymeer uHpOpMaLUK Ha OCHOBE TpeOOBaHUH,
U Cpe/ICTBaMU OTIpENeISIEMbIX JIJISl 33J1a4 CBOCH DKCIIEPTHON
MOJTyYEHUsI, XPAHCHHUS, obnactu
nepepadoTKu HaBBIKAMH [IPOCKTHPOBAHHUSI, MOICITHPOBAHUS,
uHopMaIIH peanuszanuy U aHaau3a >QQGEKTUBHOCTU OCHOBHBIX
METO/IOB, CIIOCOOOB M CPEJICTB MOTY4YEHUS,
Bunaneer
XpaHeHUs1, TepepadboTKu HHPOpMaIUK
NPUMEHHUTEIBHO K TUITMYHBIM 33][a4aM 3KCIIEPTHOM
obnactu
COBPEMEHHBIC ITPOTPAaMMHO-AIIAPATHBIC CPEICTBA
3naer JUTSL PELICHUS PA3IMYHBIX BRIYMCIUTEIBHBIX 33144 U
3aj1a4 YIpaBJIeHHs B IPEIMETHOM 001acTH
[1K-1 roToBHOCTEIO UCCIIEIOBATh U pa3pabaThiBaTh MaTEMaTHUECKHUE
COJIeWCTBOBATH MO/JIEJIN, METO/IbI U AJITOPUTMBI IO TEMATHKE
BHE/IPEHHIO Vieer MPOBOIUMBIX HAYYHBIX UCCIIETOBAHHM, a TAKIKE
MEPCHEKTUBHBIX HIPUMEHSTh COOTBETCTBYIOIINE BBIYMCIUTEIbHBIE
TEXHOJIOTUH 1 TIaT(GOPMBI JIJIS PEIICHUS BBIYACITUTENBHBIX 33124 U
CTaHJ]apTOB 3aj1ay yIpaBJeHHs.
HABbIKaMU pabOTHI C alMapaTHBIMU U
Bnameer | mporpaMMHBIMHU CpeICTBAMU LTSl OpPTaHU3AINN
BBIYUCIICHUH U yIIpaBlieHUsI B IPEIMETHOM 00acTu.
No | KoHuTtponupyembie Koppb! 1 aTamnst OueHouHbIE CpeICcTBa
/ pasznesnsl / TeMbI (hopMupoBaHUS TeKy Ml IPOMEXKYTOUHAS
i JUCITUTLIAHBI KOMIIETEHINH KOHTPOJIb aTTecTanus
1 | Jlornueckoe OIIK-3 | 3Haer VYerHbiil onpoc | Bonpocer k
MIPE/ICTABICHHE T1K-1 (YO-1); 3auety 1, 5, 11,
BBIYUCITUTEIbHBIX tecthl (ITP-1) 15.
cucTeM, 3amady U yMEET VYerHbiil onpoc | Bonpocsr k
JTAHHBIX (YO-1); 3avery 1, 5, 11,
KOHTPOJIbHAS 15.
pabora (T1P-2)
BJIAJIEET KonTponbnas | Bonpochl k
pa6ora (TTP-2); | 3auery 1, 5, 11,
tectol (ITP-1) | 15,.




dopmarsl OIIK-3 | 3Haer VYerubiit onpoc | Bonpocs! k
MIPEICTABICHUS TIK-1 (YO-1); 3adery 3, 12, 16,
AJIEMEHTAPHBIX u tecthl (ITP-1) 17.
COCTAaBHBIX JaHHBIX B yMeeT VYerubiil onpoc | Bonpocsr k
BBIYMCIIUTEIBLHBIX (YO-1); 3auery 3, 12, 16,
cUcTeMax KoHTposibHast | 17.

pa6ora (I1P-2)

BJIaJICET KonTponbnas | Bonpochl k

pa6ora (ITIP-2); | 3auety 3, 12, 16,

rectel (ITP-1) | 17.

3 | Annaparnas u | OIIK-3 | 3naer VYernplii onpoc | Bonpocs! k
mporpaMmMHast IK-1 (YO-1); 3adery 5, 7, 9,
apXHUTEKTypa tectel (ITP-1) | 10,11, 13.
COBPEMEHHBIX yMeer VYerubiit onpoc | Bonpocs! k
MHUKPOIPOIIECCOPHBI (YO-1); 3auery 5, 7, 9,

X U 3allOMHHAOLINX KOHTPOJIbHAS 10, 11, 13.
YCTPOMCTB pa6ora (ITP-2)
BJIaJICET Konrtponbnas | Bonpocsr k
pabora (ITP-2); | 3auery 5, 7, 9,
tectel (ITP-1) | 10,11, 13.

4 | Mukponporueccopssl | OIIK-3 | 3Haer Yeruslii onpoc | Bornpocs! k
e cucremsl | [TK-1 (YO-1); 3auery 2, 4, 6, 8,
apxutekTyp Intel x86 tecthl (ITP-1) 10, 12, 14, 16,

u x64 18.
yMeer YerHbii onpoc | Bompocs! k
(YO-1); 3auery 2, 4, 6, 8,
KOHTPOJIbHAS 10, 12, 14, 16,
pabora (ITP-2) | 18.
BIIaJIeeT Kontponbnaast | Bompocsr k
pa6ora (TTIP-2); | 3auety 2, 4, 6, 8,
tecthl (ITP-1) 10, 12, 14, 16,
18.

IIIkana oueHUBaHUA YPOBHS C)OPMHPOBAHHOCTH KOMIIETEHIIUIN

Koa n ITtanbl GOPMUPOBAHHSA KOMIIETCHIIUH KpHUTEepHHU NoKa3aTe/u
dbopmyaupo

BKa

KOMIIETEHII U

u

OIlK-3 OCHOBHEIE 3nanue cnoco6oB | CriocoOHOCTH
CIOCOOHOC MIPUHITUTIBL | TTOTyYEHUS BBIOPATH OJIUH U3
ThIO METO/IbI OIICHOK Mojieiell | Habopa MeToI0B
BIIAJIETh JIOKa3aTeIbCTBA | U METOJIOB BBIYHCIICHUN U
OCHOBHBIM | 3HAET TEOpEM U BBIYMCIICHUN U MOAXOSAIIY IO

u (moporoBbIit pa3paboTKu BBIYMCIIMTENBHBIX | PEATU3YIOIIYIO
METOJaMH, | YPOBEHb) aITOPUTMOB CUCTEM, a TAKKE | BRIUUCITUTEIBHYIO
crioco0aMu KPUTEPHUEB UX maThopmy JIst
u CpaBHEHUS perieHus
CpeAcTBam TEJIEKOMMYHHKAII
u HMOHHBIX 33/1a4 Ha




MOJIyUCHUA

OCHOBC OIICHKH U

, aHaIM3a ux
XpaHeHus, CBOWCTB
nepepadoT BBIOMPAThH U VYMeHne CnocoOHOCTh
KH CaMOCTOSITENIFHO | TIPOAHAIM3UPOBAT | COCTABUTH
uHpopmail pealin30BbIBATh b, BBIOpATh U JITOPUTM
U METO/IbI, 000CHOBAThH pereHus
Croco0bl U BbIOpaHHBIE BBIUUCIIUTENBHBIX
cpeacTBa METO/IbI, CIIOCOOBI | 3a/1a4,
HOJIyYEeHHUS, U CpesicTBa BO3HUKAIOIINX B
yMeeT XpaHEeHHUs, MOy YCHHUS, obnacTu
(mpoaBUHYTHIN) | mepepaboTKu XpaHEeHHUs, TEJIEKOMMYHHKAI]
uHpopMaun nepepadoTKu Ui, 1 10J00paTh
UHpOpMaLUU HOJIXOSIIYTO
POTPaMMHO-
annapaTHyo
BBIYUCIIUTENIEHYTO
wiatopmy aus
WX pPeLICHHS
METOAAMU Bnanenue CrniocobHOCTh
CpelICcTBaMuU METOJaMuU BBIOpATh
peanu3anuu cpeacTBaMu MHCTPYMEHTHI U
MAaIIuHHBIX peanu3ain peann3oBaTh
BBIUUCIICHUH [UI | MAlIMHHBIX TUIIMYHBIE
BJIaJICET .
. peneHus BBIYMCIICHHUM /U1 | BEIYMCIIUTEIILHBIC
(BBICOKUIA)
COOCTBEHHBIX peleHus 3ajiauy,
3amad COOCTBEHHBIX KIJIACCUYECKH
PeIMETHOM 3a1a4 paccMaTpuBaeMbl
obnactu MIpeIMETHOM € B paMKax
obsacTu JMCLUIUIMHBI
IK-1 NEepCIEeKTUBHbIE | 3HAHUE Crioco6HOCTh
TOTOBHOCT BBIYUCIIUTENbHbIE | IEPCIEKTUBHBIX | OCYIIECTBUTH U
BIO " BBIUMCIIUTENLHBIX | 000OCHOBATh
COJENCTBO UH(POPMALIMOHHBI | U BBIOOp
BaTh 3HAET € TEXHOJIOTUU U | HH(OPMAITMOHHBI | aIeKBaTHBIX
BHEIpEHH | (TTOPOTOBBII CTaHJApPTHI X TeXHOJIOTUH U METO/IOB
10 YPOBEHB) CTaHJapTOB BBIYUCIICHUH JIS
MEPCIEKTH KOHKPETHOTO
BHBIX Habopa
TEXHOJIOTH BBIYUCIIUTENBHBIX
nu 3a71ad.
CTaHJapTO MPaBUIBHO Ymenue Ymenue
B BHIOMPATH MPaBHIILHO KOPPEKTHO
NEPCHEeKTUBHBIE | BBIOMpAThH MIPOaHAIM3UPOBAT
BBIYUCITUTENFHBIC | TIEPCTIEKTUBHBIE | b
yaeer u BBIUUCIIUTENIbHBIE | BBIYUCIUTEIbHYIO
.\ | "HOOPMAIIMOHHBI | U 3a1auy,
(IpOABUHYTBIN)
€ TeXHOJIOTUU U | UH()OPMAIIMOHHBI | COCTaBUTh
CTaHJAPTHI AJIs € TEXHOJIOTUU U AJITOPUTM €€
pELICHHs CBOMX | CTaHIapThI AT pereHus u
YaCTHBIX 3a/1a4 peLeHus CBOMX OLIEHUTH

YaCTHBIX 3aJa4

3¢ (HEeKTHUBHOCTD,




[IPEAMETHOU IPEAMETHON B T.4. IIPU €r0
obnactu o0nactu peanuzanuu ¢
MIOMOIIIBIO
POTrpaMMHO-
anmapaTHbIX
BBIYUCIIUTEIIEHBIX
CHCTEM
NEPCICKTUBHBIMY | Biianenue CrniocoOHOCTB
MHCTPYMEHTAJIBH | TIEPCIIEKTUBHBIMH | CAMOCTOSTEIILHO
BIMHU WHCTPYMEHTAJIbH | BBIOpATh U
BBIYUCIUTEIbHBl | BIMU 000CHOBATh
MU CpEJICTBAMH BBIYMCITUTEILHBIM | aJCKBaTHYIO
peanu3anu U CpeICTBaMH MEPCHEKTUBHYIO
S 3ajad, peanu3aiu WHCTPYMEHTAJIBH
(BbicoKuil) BO3HHUKAIOIINX B | 337134, VIO
npoeCCUOHATIbH | BOSHUKAIOIIUX B | BEIYUCIUTEIBHYIO
oi npodeccnoHanbH | mIaTGopMy WiH
NESITEITLHOCTH. Olf JICATEIPHOCTH. | METOJ| PEIICHUS
3ajad,
BO3HUKAIOIINX B
npodeccnoHaTbH
Ol ICATENbHOCTH

MeToanuyeckue peKOMeHIANH, ONPeesTIolue MPoueIypbl OlleHUBAHUSA
pPe3yJbTATOB OCBOEHUSN TUCHMILINHBI
OueHoYHbIE CPEACTBA sl MPOMEKYTOYHON aTTeCTAlMU
Jlnst  jmomycka K 3a4eTy CTYJIEHT JIOJDKEH BBINIOJIHUTH MUHUMYM 4
nabopaTopHbie paboThl (0uHas hopma).
[IpoBomuTcss  TpoBepKa  MPABUIBLHOCTH  BBITOJTHCHHS  3aJaHUNl 110
CaMOCTOATENbHON paboTe. 3amaHue 3auTeHo, eciu HeT omubok. [lo Texymmm

omrmOKam Jar0TCs MOSICHEHUS.

Bomnpocsl k 3auery

1. Ilonsatus  wuHpopmMaumu ©  jaHHbIX. HHopmanuonHHas u
TEPMOAMHAMUYECKAs] DHTPOIIHS.
2. 3amucaTh aIrOPUTM HAXOXJACHHUS HAUOONbIIEro OOIIEro JAeUTEINs

(anroput™ DBKIUIA).



3. OnucaTh COCTOSIHME PETUCTPOBOrO CTEKA CoIpolleccopa B Touke 1 u creka
B MMaMSTH, YNPaBIIeMON ILEHTPaJIbHBIM IpoueccopoM, B Touke 2. CTopoHHUE

¢byakun _printf u _scanf He OTYMINAIOT CTEK OT CBOMX BXOJIHBIX MTAPAMETPOB.

.586

.model flat

.stack 100h

.data

LINE FEED = 10
TERMINATION BYTE = 0

msg_a db "Input lower bound: ", TERMINATION BYTE
msg_b db "Input upper bound: ", TERMINATION BYTE
msg scan db "%$1g", TERMINATION BYTE
msg ¢ db "fn(%g, %g) = %g", LINE FEED, TERMINATION BYTE

.code ~main proc

extrn scanf:proc push ebp

extrn printf:proc mov ebp, esp
STEPS=10000 sub esp, 24

fn proc lea eax, msg a

push ebp push eax

mov ebp, esp call printf

mov eax, 4 add esp, 4

push eax lea eax, gword ptr [ebp - 24]
mov ecx, STEPS push eax

push ecx lea eax, msg scan

fldz push eax

fld gword ptr [ebp + 8] call scanf

fld gword ptr [ebp + 16] add esp, 8

fsub st (0), st(l) lea eax, msg b

fild dword ptr [ebp - 8] push eax

fdivp call printf

@start: add esp, 4

fadd st (1), st (0) lea eax, gword ptr [ebp - 16]
f1d st (1) push eax

fmul st (0), st(2) lea eax, msg_scan

f1d1 push eax

faddp call scanf

; TOUKA 1 add esp, 8

fild dword ptr [ebp - 4] ; TOUKA 2
fdivrp call fn

faddp st (3), st (0) fstp gword ptr [ebp - 8]
loop @start lea eax, msg c

fmulp st(2), st (0) push eax

fstp st (0) call printf

mov esp, ebp mov esp, ebp

pop ebp pop ebp

ret XOr eax, eax

fn endp ret

_main endp
end



4. llonatus anroputMa M nporpammsl. [Ipumepbl  anropuTMUYECKH
HEPA3pEUINMBbIX POOIIEM.
5. brok-cxeMoy 3amucarh AITOPUTM HAXO0XKIEHUS YUCIA II0 €ro HOMEPY B

IIOCJICA0BATCIIBHOCTHU (DI/I6OH3‘ILIH, T.C.
[ Li<1
Fibonacci(i — 1) + Fibonacci(i — 2),i > 1

Fibonacci(i) =

6. Peamu3oBarhb  anropuT™M  PEKYpPCHBHO Ui apXUTEKTYphl  X86.
CooTBeTCTBOBATH COTJIALIEHUIO O BbI30oBax stdcall.

7. Mammss! TeropuHra.

8. 3aman Bektop 16-OutoBbBIX 1EnbIX: W = Wy, w,,_;. 3anucarh aaroputMm
JBOMYHOTO TIOMCKA »3JEMEHTa, PaBHOrO X B BeKTope. OLEHUTh CII0XHOCTh
aNroput™Ma TmoucKa. JIOMOJHUTENBbHO, NPEANoJiaras BbIIOJIHEHUE YCIOBUS
YIOPSIAIOUEHHOCTH Y YHUKAIIBHOCTU AJIEMEHTOB (W < Wy < -+ < W,,_1), 3allUCaTh
QITOPUTM IBOMYHOTO IMOKCKA M OLEHUTH (J0Ka3aTh) €ro CIOXKHOCTD.

9. O600mUTH AITOPUTM JIBOMYHOIO TIOMCKA Ha Cllydald, Korja IMpaBUiO
COPTUPOBKH 3anaerca QpyHkuuen-npeaukatom dword f(word x, word y), kortopas
YCTaHaBJIMBAET OTHOILICHUE MEXIY JBYMsI 3JIEMEHTAMHU BEKTOpPa W BO3BpAILACT
1100 HeHYJIEBOE 3HAUCHUE («UCTHUHAY ), THOO0 — HYJIeBOE («JI0XKby»). Hampumep, eciu
f(x,y)=(x<y), To {(4,5)=uctuna, f(10,9)=n0xso.

10. OnpenenuTh CTPYKTYPY JaHHBIX «CBA3HBII CIIUCOK.

11. Ilyctb uMeeTcsl NBYCBSI3HBIM CHHMCOK, XpaHSAUIMi 32-OMTOBBIE LEJbIC
3HAYEHHUA. Y3€l CIUCKA KPOME COOTBETCTBYIOIIETO €My 3HAYEHUS TAKXKE XPAHUT
aJpeca COCEIHHUX Y3JIOB. B crrcke Bcerna umeercss Kak MUHUMYM OJMH 3JIEMEHT.
AJlpec TpeAbIAYyIIEero y3ia, XpaHUMbIA B TEPBOM y3J€ CIHCKA, PaBEH HYJIIO.
AHaIOrM4YHO, yKa3aTeNb Ha y3€ell, CIIEAYIOINI 3a MOCIEAHUM Y3JI0M CIIMCKa, PABEH

HYJIIO.




3amucaTh adrOpUTMBI TOWCKA, BCTAaBKM H W3BJICUCHUSA DJIEMEHTAa W3
OJTHOCBSI3HOTO CITHCKA.

PeanuzoBath anroputM MOHWCKa 3JIEMEHTa JBYCBS3HOTO CIHCKAa B BUJC
(GYHKITUH CO CIIeTYIOINUM HHTEpdeiicom:

ptr find(ptr head_node, dword element) — yHkmmst moucka snemenTa element
B CIIHMCKe, 3amaHHOM anpecoM head node mepBoro y3ma. DyHKIUS TOJDKHA
BO3BpaIIaTh aJpec y3ia, B KOTOPOM XpaHHUTCS 3HaueHue element, mubo 0, ecmu
TaKOTO y3Jia HE CYIIECTBYET.

12. Peann3oBarh alroput™M U3BJICUEHHS 3JIEMEHTA U3 JIBYCBS3HOIO CIIMCKA B
BUJIe GyHKIMU ¢ UHTEpdercom

dword remove(ptr node) — pyHskIUs yaaeHus y3ia, aipec KOTOPOTo B TAMSTH
3aJaH napameTpoMm node, u3 cmucka. Eciau coBepiiaercss MONBITKA yAAJTEHUS
MIOCIICIHETO AJIEMEHTA U3 CIHUCKa, PyHKIMA JOHKHA Bo3Bpaniath ) ¥ HE MPOBOIUTH
omepanu. B mpoTtuBHOM ciy4ae, (YyHKIMS JOHKHA BO3BpAIllaTh HEHYJIEBOE
3Ha4YEHHE.

13. IlonsiTust popMasIbHOTO sA3bIKA U €r0 371eMeHTOB. [losiHOTa 0 ThIOpUHTY.

14. 3amucarsb uucio 3/8 B popmare IEEE754 nBoitHOM TOYHOCTH.

15. Peanu3oBath QyHKIMIO AKKEpMaHa.

n+1, m=0;
A(m, n)=(¢ A(m-1, 1), m>0, n=0;
Am-1, A(m, n—1)), m >0, n>0.

16. ®opmaTel peICTaBIEHUS LEIIbIX YHACEIL.

17. OnucaTe U pEKypCUBHO PEATU30BaTh AITOPUTM

dword ptr tree_search(byte ptr head, dword value);

MOMCKa DJIeMEHTa B OMHAPHOM JIepeBE, TaKOM, YTO Ka)KIbl y3ed JepeBa
ompenensercs Tpoikoi 3HaueHui {L, D, R}, rme L — agpec nmeBoro moromka, R —
aZipec MpaBoro MoTomMka, D — gaHHbIE, CBI3aHHBIC C AEPEBOM. JlaHHBIMU SIBJISIETCS
32-X OUTOBOE IIENIOE.

DneMeHThl JiepeBa CrPYNIUPOBAaHBI TakuM 00Opa3oM, dro uucio D,

ACCOIMHUPOBAHHOC C JICBLIM ITIOTOMKOM, BCCraa CTpOro MEHbIIC COOTBETCTBYIOLICTO



yucna D y3na-poaurenis, a 4ACIIO y31a-poAUTENsS BCEraa CTPOro MeHblie yucna D
MIPaBOro MOTOMKA.

JIns1 31EMEHTOB JIepeBa, y KOTOPBIX OTCYTCTBYIOT IOTOMKH, COOTBETCTBYIOLIME
anpeca L 1 R paBHBI Hy!JI1O.

AJITOpUTM TIPUHUMAET aJpeC KOPHS JAepeBa U BO3BpallacT ajapec 3HaueHus D
HaWJIEHHOTO 3JIEMEHTa, KOTOPOE paBHO MCKOMOMY 3HadeHHIo value. Eciu anemenT,
y Kotoporo 3HaueHue D paBHO value He HaiijeH, QyHKIUS JTOJKHA BO3BpAIATh
Offfffffh.

18. O1eHUTH CIOKHOCTH AITOPUTMA MTOUCKA JIEMEHTa B OMHAPHOM JIEpEBe.

OueHouHbIE CPEACTBA IS TEKYLIEH aTTeCTANNH
IlepeyeHb JMCKYCCHOHHBIX TeM JJISI JUCKYCCHHU
0 IUCHUIIMHE « TEeXHOIOTMY MEXMAILIMHHOTO B3aUMOACHCTBUS
1. Marematnueckoe oO00CHOBaHME BbluMciieHUid. HpopManus, anropuTm,
BbIYUCTUMAs QYyHKIIUS.
2. Marematudeckue mammuHbl. Koneunbsie aBToMathl. DOpManbHOS3BIKOBBIE
CpPEACTBa peanu3alyu AITOPUTMOB.
3. AaropuTMuveckas CJI0KHOCTb.
MammnHHOE NpeICTaBICHUE FJIEMEHTAPHBIX U COCTABHBIX JAHHBIX.

MamunaHoe NpeACTaBJICHUC TCKCTOBBIX U aYIHOBHU3YAJIbHBIX JaAHHBIX.

4
)
6. KommpeccnoHHOE U TOMEXO0YCTOMUYNBOE KOJUPOBAHHUE.

7. H(}OKOMMYHUKAIIMOHHBIE IPOTOKOJIBI.

8. CereBoe obecrieueHHE pacpeIeIeHHBIX BHIYUCICHHM.

9. KomMmyHUKalMOHHAs CIOKHOCTb.

10. CkanisipHble U BEKTOpHbIE BhIuMcieHUs. [lapanienusm BBINOIHEHUS Ha
HU3KOM YPOBHE IPOrPaMMHO-AIapaTHON peann3alry BIYUCICHHM.

11. Creku nporpaMMHO-annapaTHbIX a0CTPaKIIMA.

12. Cneunanu3upoBaHHbIE CPECTBA MOAIECPKKHA BHIYMCICHUM.

13. Ctexku HMHPOKOMMYHHMKAIIMOHHBIX TMPOTOKOJIOB. [apaHThs HOCTaBKU

JaHHBIX.

14. buHapHbIe U TEKCTOBBIE IPOTOKOJIBI.



Kputepun ouenku:

v" 100-85 6ay10B BBICTABISIETCSI CTYIEHTY, €CITH OTBET ITOKA3BIBAET IPOYHBIC
3HAaHUS OCHOBHBIX TMPOIIECCOB HM3y4yaeMOM MpeIMeTHOW 001acTH, OTIMYAETCS
rTyOMHOM M TOJHOTOM pacKpbITUS TEMBI, BIJIAJICHUE TEPMUHOJIOTUYECKUM
anmnapaToM; YMEHHE OOBSICHATh CYIIHOCTb, SIBIIEHUM, TPOLIECCOB, COOBITHI, 1€TaTh
BBIBOJIbI M 000011IeHUS, TaBaTh apTyMEHTHPOBAHHBIE OTBETHI, IPUBOAUTH PUMEPHI;
cBOOO/IHOE BJIaICHUE MOHOJIOTUYECKOM PEUBIO, IOTHYHOCTh U MOCIIEI0BATEIBHOCTD
OTBETA; YMEHNE IPUBOIUTH TPUMEPHI COBPEMEHHBIX NMPOOJIEM U3ydaeMoi 00JI1aCcTH.

v/ 85-76 GayuIOB BBHICTABISAETCS CTYIEHTY, €CIH OTBET, OOHAPYKUBAIOIIMIA
OpOYHbIE 3HAHHWS OCHOBHBIX IIPOIIECCOB M3ydyaeMOM NpeaMeTHOW obnactu,
OTIMYaeTcssi  IIyOMHOM W MOJHOTOM  pPAcKpbITUS ~ TEMbl;  BJaJICHHE
TEPMHUHOJIOTHUECKUM allapaToM; YMEHUE OOBSACHATh CYIIHOCTb, SIBJICHHH,
IIPOLIECCOB, COOBITUM, JIeTaTh BEIBOABI U 0000IIEHNS, 1aBATh apTyMEHTUPOBAHHbIE
OTBETHI, NMPUBOJUTH MPUMEPHI; CBOOOJHOE BIIAJIEHUE MOHOJIOTMYECKOW pEUblo,
JIOTUYHOCTh M IOCJIEOBATENBHOCTh OTBeTa. OJHAKO [ONMYCKaeTcs OfHa - JBE
HETOYHOCTH B OTBETE.

v 75-61 0ainoB BBICTAaBISAETCS CTYIEHTY, €CJIM OLEHHUBAETCH OTBET,
CBUJIETEJILCTBYIOIMK B OCHOBHOM O 3HAHHMM IPOLECCOB U3YyYAaeMOW NPEAMETHON
00J1aCTH, OTJIMYAOIIUKCA HEAOCTATOUHOM ITTyOUHOM U MTOJIHOTOM PAaCKPBITHS TEMBI;
3HaHWEM OCHOBHBIX BOIIPOCOB TeOpuH; ciIab0o cHOpPMUPOBAHHBIMU HaBbIKAMU
aHanu3a  SIBJCHUM,  MPOLIECCOB,  HEAOCTATOYHBIM  yMEHUEM  JaBaTh
apryMEHTHUPOBAaHHbIE OTBETHI U MPUBOAUTH MPUMEPHI; HEAOCTATOYHO CBOOOIHBIM
BJIAJCHUEM MOHOJIOTUYECKON pPEYbI0, JIOTUYHOCTBIO M IOCIIEI0BATEIBHOCTHIO
orBeTa. JlomyckaeTcsi HECKOJbKO OIIMOOK B COJEPKAaHUM OTBETa; HEyMEHHE
IPUBECTU TNPUMEP Pa3BUTHSl CUTyalUH, MPOBECTH CBS3b C JPYTMMHU ACHEKTaMU
n3y4yaeMoil o0nacTu.

v 60-50 GaytoB BBICTABISETCS CTYAEHTY, €CIH OTBET, OOHAPYKHBAIOIINM
HE3HAHWE TMIPOIECCOB HW3Y4aeMOMl MpeAMETHOW 00JacTH, OTIMYAOIIHICS
HEriyOOKMM pacKpbITUEM TEMbl, HE3HAHHUEM OCHOBHBIX BOIIPOCOB TEOPHH,

HeC(bopMI/IpOBaHHBIMI/I HaBbIKaMM aHaJIn3a ﬂBHGHHfI, nponecCcoB, HCYMCHHCM



AaBaTb apryMCHTUPOBAHHBIC OTBETHI, ci1a0bIM BJIaJCHUEM MOHOJIOTHYECKOM PCUbIO,
OTCYTCTBUCM JIOTHUYHOCTH M IIOCICAOBATCIIBHOCTHU. I[OHYCK&I-OTC}I CCPBE3HLIC

OLIMOKH B COJIEP>KaHUU OTBETA; HE3HAHWE COBPEMEHHOM MPOOIEeMaTUKH U3y4aeMOi

o0J1acTH.





