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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenbro OCBOCHUS YUCOHOM NUCITUIIIMHBI SIBJISIOTCS:

- HW3Yy4YEHHE CTYJCHTAaMH TEOPUH U TPAKTUKU OCHOB MOCTPOCHUSA
OTCUECTBCHHBIX  MHUKPOIIPOIIECCOPOB €  aApXUTEKTypod  «Dime0Opyc» U
BBIYMCIIUTEILHBIX KOMIUIEKCAX Ha WX OCHOBE, pa3paboTke 3S()PEKTUBHBIX
IporpaMM JIJIsl TJaHHBIX apXUTEKTyp Ha si3bikax C/C++.

3ajayaMy JUCLUIIUHBI SIBJISIOTCS:

- (¢opMuUpOBaHHE HABBIKOB aHAIM3UPOBATH APXUTEKTYPYy IOCTPOCHHS
OTCYECTBEHHBIX  MHUKPOIIPOIIECCOPOB €  apXUTEKTypol  «DibOpyc» U
BBIUHMCJIUTEIBHBIX KOMIUIEKCAX HA WX OCHOBE, a TAKXKE HAMPABJICHUS Pa3BUTHUS
APXUTEKTYPhl CPEJCTB BBIUMCIUTEIBHOM TEXHUKA U  HUHPOPMAIMOHHBIX
TEXHOJIOTHi;

- OBJIaJICHHE OCHOBHBIMHM METOJaMH pa3paboTKu A((PEKTUBHBIX MPOTpaMm
JUIS. MAKPOIIPOIIECCOPOB C apXUTEKTYypol «IibOpycy Ha sizpikax C/CH++;

- OBJAJICHUEC OCHOBHBIMH METOJAMHU YIPABJICHHUS BBIYUCIUTEIbLHBIM
IIPOIIECCOM TIPH MapaieIbHONM 00paboTKe TaHHBIX.

2. Ilnanupyemblie pe3ynbTaTbl 00YUEHHS IO JUCUUILIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
mporpamMmbl (KOMIIETEHIIUI) B pPe3ysibTaTe 00yUeHHUs 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-6 - Crioco6eH pa3pabaTbiBaTh KOMIOHEHTHI IPOTPAMMHO-AMIapaTHBIX
KOMILJIEKCOB 00pabOTKM MH(OpPMALIUU U aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS;

IIK-7 - [IpuMeHeHre TEPCIEKTUBHBIX METO/JIO0B MCCIIEIOBAHUS U PEIICHUS
npo(eCCUOHANBHBIX 3a7lad Ha OCHOBE 3HAHUS MHUPOBBIX TEHJCHUUN pPa3BUTHS
BBIUMCIUTENbHON TEXHUKU U HH()OPMALIMOHHBIX TEXHOJIOTUH.

OOGy4eHwue 1o JUCUUILUIMHE (MOIYJTIO) MPEANOJaraeT, YTo Mo €ro pe3yjibTaram
oOyyaroruiicst Oyer:

3HaTh:

- TPUHIUIBI TOCTPOCHHUS H  (PYHKIIMOHMPOBAHUS BBIYUCIIHTEIIBHBIX
KOMILJIEKCOB CEPUH «DIHOPYC» 1 BEIUUCIUTEIHHBIX CHCTEM Ha MX OCHOBE, a TAK)KE
OCHOBHBIC HAIPABIICHUS] Pa3BUTUS APXUTEKTYpPbl CPEACTB BBIUUCIUTEIBHOU
TEXHUKHU ¥ HH()OPMAITMOHHBIX TEXHOJIOTHI;

- OCHOBHBIE METOJbl pa3pabOTKH APGEKTUBHBIX MpPOrpamMMm s
MHUKPOIIPOIECCOPOB C aPXUTEKTYPOoH «InbpOpyc» Ha sizbikax C/CH++.

YMmeTh:



- OCYIIECTBISTH COOp W MPOBOAUTH AHAIU3 HUCXOAHBIX JAHHBIX IS
pa3pabOTKH MPOTrpaMM BBICOKOIIPOU3BOJAUTEIBHBIX BBIYUCICHUN, a TakKe
PUMEHSATH OCHOBHBIC CTIOCOOBI yIpaBIeHUS BBIYUCIUTEIHHBIM MPOIIECCOM IPH
napasuIeIbHON obOpaboTke TAHHBIX C WCTIOJIb30BaHUEM SI3BIKOB
nporpammupoBanus C/C++;

- IPUMEHSATH OCHOBHBIE METOJbI ONTUMHU3ALUN UCXOAHOTO KOJa MporpamMm
MOJT apXHUTEKTYpYy «DIpOpyc», pa3pabOTaHHBIX Ha S3bIKAX MPOTPAMMUPOBAHUS
C/C++, BkiIOYas HCIONB30BAaHHE OMIUNA KOMIWIATOPA, CIEHUaTH3UPOBAHHON
MareMaTudeckod Oubmmoreku (eml), cCpeacTB OTIaak, TPOGUIUPOBAHUS
Iporpamm.

Baaners:

- HaBbIKaMH YCTaHOBKH OOLIET0 U MPUKIIATHOTO MPOrPaMMHOT0 00€CTIeUeHHUS
BBIYMCIIUTEIBHBIX KOMIUIEKCOB CepUM «INbOpyc», pa3padOTKH MPOrpaMMHOTO
oOecrieueHus Uisl pelieHus] NPUKIAJHbIX 3a/ad Ha SI3bIKaX MPOrpaMMHUPOBAHUS
C/C++ B COOTBETCTBMM C TEXHUYECKHM 3aJaHUEM, a Takke pa3paboTKu
JOKYMEHTAIlMH C YY€TOM TpeOOBaHUMN CTaH1apTU3AILHH;

- HaBbIKaMU aHaJIM3a HayYHO-TEXHUYECKON HHPOpPMAIH, OTEYECTBEHHOTO U
3apy0eXHOro ONbITa 0 TEMAaTHKE HANpaBJICHUH pPAa3BUTHS KOMIIBIOTEPHBIX
aApXUTEKTYpP, UH(OOPMAIMOHHBIX TEXHOJOTUWA M BBIYUCIUTEIBLHOM CPENICTB HAa UX
OCHOBE, a TaK)K€ COCTaBJIEHUSI OTYETa MO BBHINOJHEHHOMY 3aJIlaHUI0, y4acTUs BO
BHEJIPEHUU PE3yJIbTAaTOB UCCIEIOBAHUN U Pa3pabOTOK.

3. O6beM AUCITUTIIUHBI (MOTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIUHBI (MOTYJIs).

OO0mast TPyIOEMKOCTh AMCIUIUIMHBI (MOJyJisA) coctaBisieT 6 3.e. (216
aKaJeMHYEeCKuX Jaca(oB).

3.2. O06bem gucruIuHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOTHI
oOydarommxcss € M[EJarorM4YecCKUMH  padOTHUKaAMU W (WIKM)  JHIAMHU,
MIPUBJIEKAEMBIMH K pean3aiuy 00pa3oBaTeIbHON MpOTrpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

. KonugectBo uacos
Tun yaeOHBIX 3aHIATHI

Bcero | Cemectp Ne2

KonrtaktHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 64 64

B tom uncie:

3aHATHS JIEKIIHOHHOTO THIIA 32 32

3aHATUS CEMUHAPCKOTO THIA 32 32




3.3. O6peM aucHUIIMHBL (MOAYJs) B (hopMe CamMOCTOSITENBHOM pPabOTHI
oOyyarommuxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydJarOUIUXCS C
He1arornyeckKuMu padOTHUKAMU U (HJTN) JIMLIaMU, IPUBJIEKAEMBIMU K pean3alnuu
o0pa3oBaTeNbHOW MPOrpaMMbl HAa HHBIX YCIOBHUSIX, NpPU MPOBEACHUU
MIPOMEKYTOUHOM aTTeCTAllMU cOocTaBiisAeT 152 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHn¥ 10 MHAUBUAYATLHOMY YICOHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh PeaIn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM paboThl 00yJaromuxcs, a Takxke B hopme
KOHTAaKTHOM pabOThl OO0YyYaloOIUXCsl C MEAArorHuecKuMu paOOTHUKaMHU U (WIJIH)
JUIAMU, TIPUBIIEKAEMBIMH K peaiM3aliii 00pa30oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIMHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ Temaruka JEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 |Omnpenenenue KOMIOBIOTEPHON apXUTEKTYphl. O030p COBPEMEHHBIX KOMITBIOTEPHBIX

APXUTCKTYP. OcHOBHBIE TCHACHIWHU B Pa3BUTHUU TEXHOIOTHI

PaccmaTpuBaroTcst BOTIPOCHI:

- KOMITBIOTEPHAS AapXUTEKTYPa, BKIIOYAIOIIAs TPH acleKTa IPOSKTHPOBAHUS KOMITBIOTEPOB - ApXUTEKTYPY
CHCTEMBI KOMaH]l, OpraHH3alHIo, TO €CTh MUKPOAPXUTEKTYPY, 1 allapaTypy;

- IPOBOANTCS 0030p COBPEMEHHBIX KOMITBIOTEPHBIX apXUTEKTYP M 0COOCHHOCTEH MX MOCTPOCHUS;

- OCHOBHBIE TEHCHIIUH B Pa3BUTHU TEXHOJIOTUH;

- OCHOBHBIE ITOJIXO0JIbI K U3MEPEHHIO U 000OIIEHHUIO NTOKa3aTeNeH MPOU3BOIUTEIBHOCTH.

2 |MuKpOnpoLEecCOphl ¢ apXUTEKTYpoil Sparc

PaccmartpuBarorcst BOIpOCHL:

- O030p MHKPONPOLIECCOPOB C APXUTEKTYpOil Sparc;

- OCHOBHBIE NPUHIUIBI IOCTPOEHHUS], CBOMCTBA U XapaKTEPUCTUKU apXUTEKTYpPBI Sparc.

3 |MukponpoIeccopsl ¢ apXUTEeKTypoi DIp0pyc

PaccmaTpuBaroTcst BOTIpOCHI:

- BBEJICHHE B apXUTEKTYPY «DIBOPYC»;

- OTJIMYUTENIbHBIE CBOHCTBA apXUTEKTYPBI «DIBOPYCH;

- COCTaB U CTPYKTYypa MOCTPOEHHUS MHUKPOIPOLIECCOPOB C apXUTEKTYPOH «IIb0OpyCH;
- MPUHIUIB! QYHKIIMOHUPOBAHUS MUKPOIIPOIIECCOPOB C apXUTEKTYPOil «DImpopyc»

4 COCTaB, IMPUHIUIIBI TIOCTPOCHUA U q)yHKHI/IOHI/IpOBaHI/IH BBIYUCIIUTCIIBHBIX KOMIIJIECKCOB

cemeicTBa «IBOpyC»

PaccMaTpuBarOTCs BOTIPOCHI:

- IPOBOANTCS 0030p BBIYUCIINTEIBHBIX CPEACTB, CIPOSKTUPOBAHHBIX B COCTABE JIBYX COBPEMEHHBIX
apxutekTypHbIX JJHHUH SPARC 1 «Qmb0pycy;

- COCTaB, MPHUHIMIIBI HOCTPOSHHUS 1 (HYHKIIHOHUPOBAHMUS BEIYUCIUTENILHBIX KOMIIEKCOB CEMENCTBa
«Onpopycy.




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

O61ee mporpaMMHOE 00€CIIeYCHHE BRIYHCIUTEIBHBIX KOMIUIEKCOB CEMEHCTBA
«OnBOpyCc»

PaccmarpuBaroTcs BOpocChl:

- COCTaB U XapaKTEPUCTHUKHU OOIIEro MporpaMMHOT0 00ecIieueHus;
- cpeAcTBa pa3pabOTKH U OTJIAJIKU IIPOTPaMM;

- OCHOBBI Pa0OTHI € IPOrpaMMHOIT TuIaTopmMoit

HcnonnsieMblit Ko MUKPOIIPOIIECCOPA C apXUTEKTYpOil Dab0pyc

PaccmatpuBaroTcst BOTIPOCHI:

- 0COOCHHOCTH TIOCTPOCHUS HCIOTHIEMOTO KOAA ISl MEKPOTIPOLIECCOPOB apXUTEKTYPHI «DIB0PYCH;
- OCHOBHBIE KOMaH/IbI MUKPOIIPOIIECCOpa apXUTEKTYPHI «IH0PYC» B acceMOIepHO MHEMOHHKE

- HHCTPYMEHTHI JJIsl IPOCMOTPA KOMaH]1 0ObEKTHOTO KoJja B acceMOJIEpHONH MHEMOHUKE

HpI/IHI_II/Il'IbI ONTUMHU3AIUH UCXOJHOT'O TCKCTA IIPpOrpaMmMbl KOMITMJIATOPOM, OCHOBHBLIC

HCTOYHHUKH ONTUMHU3AINUN B UCXOJHBIX TCKCTAX IIPpOrpaMm

PaccMarpuBaroTcst BOIpOCHI:

- 6a3oBBIe OJIOKH U Ipadbl TOTOKOB JJTaHHBIX BBIYHCINTEIHHOTO TPOLECCa;

- OCHOBHBIC THUIIbI ONITUMU3UPYEMBIX IPOLIEAYD;

- 00ImMe apXUTEKTYPHO HE3aBUCHMBbIC PEKOMEHIAINH 110 HAMCAHUIO ONTHMAIbHBIX HCXOIHBIX TEKCTOB
HPOTPaMM.

OCHOBHBIE KOHICIIINU U MCTOAbI, UCITIOJIb3YCMbIC IJIS O6H8.py>I(CHI/I$I mapajujicinu3mMa

YPOBHS KOMaH{

PaccMarpuBaroTcst BOIpOCHI:

- KOHBeiiepHast 00paboTKa, 0a30BbIC M BCIIOMOTATEIILHBIC KOHIICIIIIHUN;

- MapaJuIelIn3M YPOBHSI KOMaH]] M €T0 HCIIOJIb30BaHNUE B MUKPOIIPOIIECCOPHON apXUTEKType «DIbOpyc»;
- PEKOMEHAIINH 10 UCTIOIh30BAHUIO TTApaUIeII3Ma YPOBHS KOMaH][ B IUKINYECKUAX BEIYUCICHHSX.

CpeI[CTBa OopraHu3aluy mapajjICIbHbIX BBIYMCIICHHI Ha YPOBHE IIOTOKOB U IMPOLICCCOB B

BBIYHMCIIUTEIBHBIX KOMIUIEKCAX CEMENCTBA «DIbOpyc
PaccmartpuBaroTcst BOIpOCHL:

- yIIpaBJIeHHE TpoIeccaM;

- YIIpaBJICHUE TIOTOKaAMHU B IpOICCCax.

10

Ananuz MMPOU3BOAUTCIIBHOCTH IIPOIrpaMM
PaccMaTpuBaroTCst HHCTPYMEHTSI JJIs1 aHaJIM3a POU3BOIUTEIEHOCTH KoJla Ha tuatdopme «np0pye» n
CrocoObI OLeHKH 3(P(hEeKTHBHOCTH TEX MM MHBIX MPeoOpa3oBaHUN HaJl HCCIeyeMOi TporpaMmMoit

11

IToBeITIIEHME MMPONU3BOAUTCIIBHOCTHU

PaccmaTpuBaroTcst crioco0s! 11t Harbosee 3(h(GEeKTHBHOTO HCIOJIB30BAHUS alllapaTyphl poleccopa ¢
ApXUTKTYPOH «DIB0pycy»: yCKOPEHHUE 3a CUET pacmapayIeTMBaHuUsI UCTIONTHUMOTO KOJIa Ha yPOBHE
MHCTPYKLUN

12

Hcnonp3oBanue ONTUMHU3UPOBAHHBIX OMOIHNOTEK

PaccMaTpuBatOTCs BOIIPOCHI UCTIOB30BaHHSI BBICOKOPOU3BOJUTENILHOI MaTeMaTHUECKON 1
MyJbTUMeAniHOM onbmmoteku (EML), npencrasisiomas u3 ce6st Habop pasHooOpa3HbIX GyHKIMI 115t
00paboTKN CUTHAJIOB, M300paKeHNUH, BUJIE0, MAaTEMaTHIECKIX BEIYUCIICHUH

13

Pexomenmanmu mo oNTUMHU3ANMIH MPOTPAMM IO APXUTEKTYPY «IITBOPYCH»
PaccmaTpuBaroTcst BOpochl paboThI ¢ Pa3IMYHBIMU CTPYKTYpPaMu JIAaHHBIX NIPU pa3paboTKe MporpaMm, 4To
MOXET CYLIECTBEHHO OTJIMYATHCS 110 CPEAHEI CKOPOCTH NOCTYIIA, TEMITY YTCHHUS X N3MEHEHUS JaHHBIX, a
TaKke 00BEMY HCTIONB3yEMOH MaMsITH.

14

ObecneueHne JBOUYHON COBMECTUMOCTH apXUTEKTYphI «ibopyc» ¢ Intel x86
PaccmaTpHBarOTCs BOMIPOCHL:

- Ha3HAYCHUC U TPUHIUIIBI q)yHKHI/IOHI/IpOBaHI/ISI TCXHOJIOTHUN 6PIHapHOI7[ TpaHCJIAOHUU KOoAda
aApXUTEKTYpHI X86;

- OCHOBBI Pa0OTHI ¢ OMHAPHBIM TPAHCIISITOPOM YPOBHS NPHIIOKECHUH




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE
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15 |CpaBHUTENBHBIN aHAIN3 TEXHOJIOTUN O€30IaCHOTO UCIOIb30BAaHUS MaMSITH C yYETOM
arnmapaTHO-POTPAMMHBIX 0COOCHHOCTEH BBIUYMCIUTEIIBHBIX KOMIIJICKCOB
PaccMaTpuBaroTCs BOIPOCHL:
- CPaBHUTCIIBHBII aHATIM3 TEXHOJIOTHIT 00eCIIeYeH s 3alUThI OT aTak, UCIONB3YIONINX HapYIICHHE
IEJIOCTHOTO COCTOSIHMUSI AMSTH, Ha aIlllapaTHOM YPOBHE IPH IIOMOIIH TETHPOBAHMS MAMSITH.
16 |bezomacHoe MPOrpaMMHUPOBAHHE
OcoberHOCTH 0€30TIaCHOTO MCTIONB30BAHMS TAMSITH Ha OCHOBE apXUTEKTYpPHI DIBEOpycC
PaccmarpuBaroTcsi BOIpOCH:
1. OcHOBHBIE IPUHIIMIBI 0E30MIACHOTO UCIIOIHEHHUS IPOrPaMM B CUCTEMax Ha 0aze MUKPOIPOLIECCOPOB €
ApXUTEKTYPOH «IIB0pYCc». APXUTEKTypHas HOANCPKKA THIM3ALNY JaHHBIX.
2. Mogens yrpo3 mporpamm Ha s3bike Cu.
3. PerieHust HEKOTOPBIX Yrpo3 si3blka CH B 3alIUIIEHHOM peXHUME.
4. [Tpumepsl IPOrpamMMm € YSI3BUMOCTSIMH M PE3YJIbTAThl HX BBINOJHEHUE B OOBIYHOM U 3alHIIEHHOM
peXHMax:
- oOpallleHHe K HECYIIECTBYOIIEMY IEMEHTY MaCCUBA,;
- UCIIOJIB30BaHKE yKa3aTeNeil mocie HelpaBUIIbHEIX api()METHUECKUX ONepalnil HaJl HUMU;
- UCIIOJIb30BAaHNE HEMHHUITHATN3UPOBAHHBIX 3HAYCHUI TIEPEMEHHBIX;
- UCTIOJIB30BAaHME 3aBHCIINX yKa3aTelei mocie 0CBOOOKICHHUS aMATH;
- YTCUYKH HaMITH;
- UCIIOJTb30BAHNE HETIPABHIIBHBIX TUIIOB W/HMIIM HEBEPHOTO KOJIMYECTBA IEPEMEHHBIX B BBI30BaX (pyHKIHH ¢
NMEPEMEHHBIM YHCIJIOM apryMCHTOB.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlabopaTopHbie paboThI
Ne
o HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepKaHue
1 |Onpenenenue 3¢(HEeKTUBHOCTH COBPEMEHHON KOMIBIOTEPHON apXUTEKTYPHI IPU
peanu3aiuy MporpaMM, CoAEp>KaIuX OOJIBIIOE YHUCIIO ITUKIIOB, PEKYPCUI U
CHEIHAJIbHBIX apU(PMETHUECKUX (YHKIIHM
B pe3ynbTaTe BBIIOTHEHHS pabOTHI CTYJCHT HOJIy4aeT HaBBIKH OlpeesieHust 3 (HeKTUBHOCTH
COBPEMEHHON KOMIBIOTEPHON apXUTEKTYPBI IPH peai3allii POrpaMM, COIepiKaliuX OO0JbIIOe YUCIIO
LMKJIOB, PEKYPCHH U CIICLUATBHBIX apU(PMETHISCKUX (YHKLIHHA
2 |YmpaBlieHHWEe TMHAMUYECKON MaMAThIO BBIYMCIUTENLHOTO MpoIiecca
B PEIYNbTATE BBITIOJTHECHUA pa6OTBI CTYACHT NOJIYy4a€T HAaBbIKU CO3JIaHUA IPOrpaMM Ha SA3bIKax
nporpamMmmupoBarus C/C++ mpu moMoIIu cpesicTB pa3paboTku, Bxoasaniux B coctaB OC cemeiictBa Linux,
Y IpUMEeHeHus oThnaaunka gdb s uccnenoBaHus CTeKa UCTIONHIEMBIX MPOIIECCOB MPOTPaMM.
3 |HMcmonHsSIeMBIi K0T MUKPOIIPOIIECCOPa C apXUTEKTYPOl DIIbOpyC
B pesynbTaTe BEIONHEHUS PabOTHI CTYACHT HOJIy4aeT HABBIKH aHAIN3a aCCEMOIEPHOTo KoJa,
TeHEePUPYEMOT0 KOMIHIITOPOM
4 |OueHka MPOU3BOIUTEIBHOCTH MUKpOMpoIieccopa «mp0pyc-8Cy» v BHIYUCIUTENHHBIX
KoMIuiekcoB «nbopyc-801PCy, «np0pyc-804» Ha ero ocHOBE
B PE3YNbTATE BBITIOJTHEHUA pa6OTBI CTYACHT NOJIYy4a€T HABbIKW OLCHKHU ITPOU3BOANUTEIILHOCTU
MHUKpOTIpOTIeccOpOB «INMbOpyc-8C» U BEIUUCITUTEIHHBIX KOMIUIEKCOB «b0pyc-801PCy», «2mp0pyc-804»
Ha ero OCHOBE
5 |[IpuHIMIBI ONTUMHU3AIMKI KCXOAHOTO TEKCTA TPOrPAMMBbI KOMITHIISTOPOM, OCHOBHBIE

HNCTOYHHKHU ONITHUMHU3AIHMU B UCXOJHBIX TCKCTAX IMpOorpaMm




HaumeHnoBanue 1ab0opaTopHBIX paboT / KpaTKOe CoAepKaHHE

B pesynbTate BBITOTHEHHUS PaOOTHI CTYACHT HOTy4YaeT HABBIKM ONTHMHU3ALNH IPOTPaMM Ha SI3bIKaX
nporpammupoBanust C/C++ ¢ HCIIOJIb30BaHUEM ONIIMH KOMITWIATOPA IS QpXUTEKTYPBI «II60pyCc»

Pa3paboTtka mporpaMMHOTO 00ecrieueHus TSl BRIYUCITUTEIBHBIX KOMIICKCOB CEMEHCTBA
«OnBOpyCc»

B PE3YIbTATC BBINIOJTHCHUSA pa60TI)I CTYACHT NOJIYy4a€T HAaBbIKU aHAJIN3a acceM6nepHoro Koga «3J11)6pyc»

PazpaboTtka 3(pPeKTUBHBIX POTpamMM JIJisi OTEYECTBEHHON apXUTEKTYPhI «DIBOpYCH,
BKJTIOYAIOIIUX B CBOM COCTaB 0OJIBIIIOE YHCIIO IIUKIIOB, PEKYPCHH U CIEIUAIbHBIX
apuPMETHUECKUX OTepaIHid

B pesynpraTte BRIIOTHEHUS pabOTHI CTYICHT MOJyYaeT HABBIKM pa3paboTKy 3P PEKTUBHBIX MPOTPaMM IS
APXUTEKTYPHI «INBOPYCH, a TAKKE 0OIIUE APXUTEKTYPHO HE3aBHCUMbIE PEKOMEH/IAIMH 110 HAITHCAHHIO

3 EeKTUBHBIX MPOTPaMM, BKIIOYAIOLIMX B CBOI COCTAB OOJIBIIOE YUCIIO IIUKIIOB, PEKYPCHI 1
CIeLUAIbHBIX apU(PMETHUECKHUX ONepaIii

Pa3paboTka 3¢ (heKTUBHBIX MPOTrpaMMBbl AJIsL ApXUTEKTYPBI « IIHOPYCH», UCTIONB3YIOINUX

TEXHOJIOTHUIO HpCI[BapHTeHBHOﬁ IIOJKAYKHU 3JICMCHTOB JIMHEWHBIX MAaCCHBOB JaHHBIX

B pesynbTate BBITOTHEHHS PaOOTHI CTYAEHT HOIydYaeT HaBBIKK pa3paboTKu 3P (eKTHBHBIX MporpamMm 11t
ApXHUTEKTYPHI «INBOPyYC», a TaKkKe 00IINe APXUTEKTYPHO HE3aBUCHMBIC PEKOMEHIAINH 110 HAIICAHHIO
3¢ GEKTUBHBIX IPOTPaMM, UCTIONIB3YIOMINX TEXHOJIOTHIO IIPEIBAPUTEIHHON ITOIKAYKH 3JIEMEHTOB
JIMHEHHBIX MAaCCHBOB IaHHBIX

Pa3pabotka s dexTuBHBIX porpamm Ha si3bikax C/C++ A MUKPOIIPOLIECCOPOB C

apXUTEKTypoil Dap0pyc

B pe3ynbraTe BBINOIHEHUS PaOOTHI CTYAEHT NOIy4aeT HaBbIKK pa3paboTky 3P(EKTUBHBIX IPOrpaMM Ha
s3bikax C/C++ ¢ UCIOIb30BaHUEM CPEJICTB OPTaHMU3aIMHY TapaUIeIbHBIX BEIYUCICHUI Ha yPOBHE TOTOKOB
U NIPOLECCOB

10

AHanu3 Ipou3BOAUTEILHOCTH Pa3pabOTaHHbIX IporpamMm Ha s3bikax C/CH++

B pesynbTate BRITIOTHEHHS paOOTHI CTYAEHT HOIydaeT HaBBIKK PO (QMINPOBaHUS IPOTPAMM,
pa3paboTraHHbIX Ha sA3bIkax C/C++, moncka U aHa/IM3a KPUTHYECKUX YYaCTKOB HCIIOIHAEMOTr0 KOJa
HpOTpaMMBI C LIEJIBI0 UX MOCIEAYIOEeH ONTUMHU3aLNH, 00eCIeUHBaIOIIEH COKpaIlleHUEe BpEMEHU
BBINIOJTHEHHS IPOIPAMMBI B IIEJIOM.

PaccmarpuBaroTcss HHCTPYMEHTHI A7 aHAJIU3a IPOU3BOAUTEILHOCTH KOa Ha mnaTdopme «Ip0pyc» U
Croco0bI oLeHKH 3 (HEKTHBHOCTH TeX MJIM MHBIX TPeo0pa3oBaHMid HaJl HCCIIEyeMOil MporpaMmoit

11

[ToBbIIeHNE TPOU3BOAUTEILHOCTH TIPOTPAMM IS APXUTEKTYPHI «IBOPYCH
B pesynbTate BBITOTHEHHS PaOOTHI CTYACHT HOIyYaeT HABBIKH MOBBIIIEHHUS MPOU3BOIUTEIBHOCTH
IpPOrpaMM Ha sI3bIKax nporpammupoBanus C/C++ it apXUTEKTYpbl «Nb0pyc»

12

Pa3paboTka 3¢ heKTUBHBIX TpOrpaMM JIsl apXUTEKTYPhI «IBOPYC» € UCTIOIB30BAHUEM

BBICOKOTIPOU3BOIMTENbHOM MaTemMaTnueckoii oubnuorekn EML

B pesynprarte BRIIOITHEHUS pabOTHI CTYIEHT MOTyYaeT HaBBIKK pa3paboTKy 3P PEKTUBHBIX MPOTPaMM IS
OTEYECTBEHHON apXHUTEKTYPHI «IILOPYC)» C UCIIONB30BaHUEM BHICOKOIIPOM3BOIUTEILHOH MaTeMAaTHIECKOH
6ubnmorexn eml

13

Pa3paboTka 3¢ HeKTUBHBIX TPOrpamMMm JUIsl ApXUTEKTYPbI «DIOPYC», UCIOIB3YIOLIUX
TEXHOJIOTHIO IIPEIBAPUTEIILHON NOJIKAYKH HJIEMEHTOB HECTPYKTYPHUPOBAHHBIX MACCUBOB
JTAHHBIX

B pesynbTate BBIIIOTHEHHS PaOOTHI CTYACHT HOIydaeT HaBbIKK pa3paboTKu 3P (EeKTHBHBIX MPOrpamMMm st
OTEUECTBEHHOU apXUTEKTYPhl « DIHOPYyCH», a TakKe OOIIHE apXUTEKTYPHO HE3aBUCUMBbIE PEKOMEHIAIINH TIO
HanmucaHuio 3G PEKTUBHBIX POrpaMM, UCTIONB3YIOIINUX TEXHOJIOTHIO TIPEIBAPUTEIHLHOM MOKAYKH
3JIEMEHTOB HEIITMHEWHBIX MAaCCHBOB JaHHBIX

14

OcHOBBI pabOThI ¢ OWMHAPHBIM TPAHCIATOPOM YPOBHS MPUIIOKEHUN ONEPaITHOHHON
cucteMsbl «Qub0pycy. PazpaboTka nmporpammel Ha si3bike C I apXUTEKTYphI X86 U
aHaju3 ee paboThl B OKPYKEHUN OMHAPHOTO TPAHCIIATOPA




/o

HaumeHnoBanue 1ab0opaTopHBIX paboT / KpaTKOe CoAepKaHHE

B pesynbTate BEITOTHEHHUS PaOOTHI CTYACHT HOTy4YaeT HABBIKK pa3paOOTKH, OTIAIKU U 3aIyCKa IporpaMM
Ha s13bIKe IporpammupoBanust C B pesxiuMe OMHapHOW TPaHCISIMK KOJIOB apXUTeKTyphl Intel x86 Ha
apXUTEKType «DIBOpyC»

15

Monens yrpo3 nporpamm Ha si3bike C. be3omnachslil pesxum
B pe3ynbTaTe BEIOIHEHUS PaOOTHI CTYACHT HOJIy4aeT HABBIKK Pa3pabOTKH, OTIAKH U 3aMyCKa CLICHAPHCB
(mporpamm) Ha s13p1ke C Kak B OOBIYHOM PEKUME, TaK U PEKIME O€30MaCHBIX BEIYHCICHHN

16

OcHOBBI pa3pabOTKH (MOPTUPOBAHMUS) UCXOAHOTO KO/IA Ha S3BIKAaX MPOTPAMMHUPOBAHUS

C/C++ kona 15 KCTIOh30BaHUS B PEXKHME 0€30TaCHBIX BBIYHCICHUI

B pesynprarte BRIIOITHEHUS pabOTHI CTYIEHT MOTy9YaeT HaBBIKM pa3paboTKH (TIOPTHPOBAHMS) IPOTPaMM Ha
s3pIKe mporpamMmmupoBanus C/C++ 1j1s HCHOMHEHHs Ha apXUTeKType «DIbp0pyc» B pekuMe 6e30MacHbIX
BBIYUCIICHUI

4.3. CamocrosiTenbHas paboTa 00y4arOIUXCS.

Bun camocrosiTensHO#M paboThI

1. 3yuenne ocHOB nporpammupoBanus Ha s3bike C/C++

M3yueHre OCHOB OTJIAJIKU MPOTPaMM, pa3padOTaHHBIX Ha SI3bIKAX MPOrPaMMHUPOBAHUS
C/C++, c ucnnonn3oBanuem gdb B cpeze onepannoHHoii cuctemsl Debian Bepeuii 9, 10

[ToaroroBka k 1a0OPaTOPHBEIM paboTamM

N3ydenue yueOHOU UTEpaTyphl U3 IPUBEIEHHBIX HICTOYHUKOB

IToaroroBka k HpOMe)Ky'TOLIHOI\/‘I aTTeCTaluu.

o O b W

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX pabOT
Onucanue KypcoBoit paboThI

Tema «lIpoexTnpoBaHne TPUIOKEHUN I  MHUKPOIPOLECCOPOB €

apXUTEKTYpOou DIbOpycH»

BapuanT Ne 1: Anroputm yMHOKEHUSI KBaAPaTHBIX MATPHII
Bapuant Ne 2: Anroputwm, peanusytoiuii OsicTpoe npeodpazoBanne Dypobe.

Bapuant Ne 3: Anroputm mnoucka mjig 3aJaHHOM MaTpuibl 0OpaTHOM

MaTpHUILBl , TAKOU, 4TO ¢ pumeHeHrueM merona LUP paznoxxeHus MaTpuusl.

Bapuant Ne 4: Anroput™m ObICTpOIl COPTUPOBKHM MacCHBa JaHHBIX.

Bapuant Ne 5: Anroput™, pealM3yroldid CHUHTE3 CTPYKTYpPbl JTaHHBIX

KpPaCHO-YE€PHOTO JIEpPEBa.

Bapuant Ne 6: Anroputm ObICTpOll COPTUPOBKM Xo0apa ¢ MCMOJIb30BAHUEM

pEeKypcuu.

Bapuant Ne 7: Anroputm OMHapHOTO MOMCKA.




Bapuant Ne 8: Anroput™M COpTUPOBKHU CIUSHUEM.

BapuaHT 9: ANrOpuTM pELICHHs] CUCTEMBI JIMHEHHBIX YPaBHEHUN METOIOM
l"aycca.

BapuanTt 10: AnroputM penieHus CUCTEMBI JIMHEWHBIX YPABHEHUN METOJIOM
Kpamepa.

CopnepkaHue oT4eTa O pe3yJbTaTax MPOEKTHOU JIEATEIIbHOCTH
Crpykrypa oTuera:

TUTyNBHBIN JIACT.

Pedepar.

Conepxanue.

TepMUHBI U ONIpEICIICHMUS.

[lepeueHb cokpailieHuit 1 0003HAUYCHUIA.

Beenenue.

OCHOBHasl 4acThb:

1. ITocTanoBka 3amaun

2. O030p COBPEMEHHBIX MPOLIECCOPOB CEPUU «INBOPYCH», AHAIU3 TPUHITUTIOB
MOCTpOeHUE U (PYHKIMOHUPOBAHUS apXUTEKTYPhI «DIBOPYCH.

3. OcHOBbl mNOCTpO€HUA 3PPEKTUBHOTO KOJa ISl MHUKPONPOLECCOPOB
aApPXUTEKTYPBI «DIBOPYCH:

a) OCHOBHBIC NPUHLUIBI ONTUMHU3ALKUU MCXOJHOTO TEKCTa IMPOrpaMMbl
KOMITAJIITOPOM, OCHOBHBIE HICTOYHUKH ONTUMHU3ALUHU B TEKCTAX MPOrPaMM;

0) OCHOBHBIE KOHIICTILIMK M METOJbI, HCIOIb3yeMbIe JIsI OOHapYyXEHUS
napajuieIn3Ma ypOBHsI KOMaH/.

B) OCHOBHBIE CIOCOOBI aHajdM3a W TMOBBIIICHUS MPOU3BOAUTEIBHOCTH
Iporpamm;

I') OCHOBHBIE CIOCOOBI CO3/IaHHUSI MHOTOMOTOYHBIX W MHOTOIPOLIECCHBIX
nporpamm B cpene OC «9npopyc Linuxy.

4. AHanu3 BBIUHMCIHUTENBHOM 3a7aud, €€ XapaKTEPUCTUK: MPHUKIIATHAS
00J1aCcTh, BBIYUCIUTENbHAS CII0KHOCTh, MacIITaOupyeMocTh. OnrcaHne NCXOTHBIX
JTAaHHBIX.

5. TloctpoeHue anropuTMa BBIYHUCIUTEIBLHON 3adau. BbeiOop cmocoOoB
pacnapaJiyieIMBaHUsl  BBIYMCIUTENBHOM  3a/aud € LEJbI0  JIOCTUKEHUS
MaKCUMaJIbHOW MPOU3BOAUTENbHOCTU. OnucaHue peann3aluu BbIYUCIUTEILHOU
3a7a4yu (B TOM 4YHUCIIE€ OCHOBHBIE KOHUENUMU M METOMbI, HUCIOIb3YEMBIE IS



oOHapyXeHHsI TapasuieIn3Ma ypOBHS KOMaH/I, IPUMEHEHHUE CIeIHATU3UPOBAHHBIX
(BBICOKOITPOM3BOIUTENIbHBIX) MaTeMaTHUECKUX OMOMMOTEeK) s 1uiathopM Ha
0a3e mporeccopoB ¢ apxutektypoit x86(-64) (II9BM Ha BbIOOp CTyaeHTa),
«Qnopyc» (BK «21n66pyc-801PCx, ceppep «mb0pyc-804» Ha 6a3e mpoiieccopon
«Qnpopyc-8C»).

6. AHanM3 MPOU3BOIUTEIBHOCTH Pa3padOTaHHON MporpaMMbl. BeimonHenue
ONTHMHU3ALIMA  KOJAa  TOpOrpaMMbl Il  OOECHEYEHHs  MaKCHUMAaJIbHOM
MIPOU3BOAUTEIILHOCTH Ha BBIOPAHHBIX BBIYMCIHTEIBHBIX cpeAcTBax. Ommcanue
BBITMIOJTHEHHBIX CITOCOOOB ONMTHMH3AIIH TPOTPAMMBI.

7. BblmonHeHHE 3aIyCKOB MPOrpaMMbl HAa BBIOPAHHBIX BBIYUCIUTEIIBHBIX
cpencTBax IS TOJY4YEHUST BPEMEHU  HCIOJHEHUS  OJHOMOTOYHOTO H
MHOTOIIOTOYHBIX Tpoduield nporpamMMbl. B KadecTBe mapaMeTpoB 3amycka
MPOrpaMMbl  JTOJKHBI HCTIOIB30BAThCSI: KOJMYECTBO MMapaJIeNIbHBIX TOTOKOB,
Pa3MEpHOCTh BXOJHBIX JaHHBIX. JIJIT KaKI0TO MPOQHUIsS MPOTPpaMMbI H3MEPSIETCS
BpeMs ero BeINoHeHus. [I[porpaMma cuutaeTcst yCenHo BBIMOTHEHHOH, €CIIA OHa
3aBEPIUIIACH KOPPEKTHO, & PE3YyJIbTaT €€ BHIMIOJHEHUS COBMAIA€T C KOHTPOJIbHBIM.

8. AHanu3 JOCTUTHYTBIX XapaKTepUCTUK (BpeMs UCIOJHEHUs, 00beM
UCIIOJIHAEMOrO0 KOJ[a, BpeMsl KOMIMJIAIIMM TPOTPaMMBbl, OIICHKA HAIOJIHECHHUS
IIMPOKON KOMaHJbl OTEpaIMsIMH, OIIEHKA ITOCTUTHYTOH MPOU3BOIUTEIHHOCTH
Mpoleccopa MpH BBHIIOJHEHNWH BRIYUCIUTEIBHON 3a1aU) pean3aiiy POrpaMMBI
Ha [I9BM apxutektypsl x86(-64),

BK «2n60pyc-801PCy, ceppepe «nb0pyc-804».

9. KoMnwiusi mporpaMmbl ¢ ONuuen «-mptrl28» mig ucnonb3oBaHUs
pexunMa 6e30macHbIX BeiurciieHnil. 3anyck nporpammel Ha BK «91be0pyc-801PCy/
«OnbOpyc-804». AHanu3 MOJYYEHHBIX pE3YyJIbTAaTOB, OILIEHKA JOCTHUTHYTOIO
YCKOPEHUS BBITIOJHEHUS BBIYMCIUTEILHOMN 3aa4H.

10. [IpoBeaeHune TeCTUpOBaHMS U BepUDHUKAIUU pa3pabOTaHHONU MPOTPaMMBI.

11. I'padpuueckoe u TabmuyHOE OTOOpAKEHUE TOIYYCHHBIX PE3YJIHTATOB
HKCIIEPUMEHTOB.
12. BIBOZIBI IO MOJIYYEHHBIM PE3yJbTaTaM

3akiTroueHue JTOJDKHO COACPIKATh KPaTKOE OMMCAHUE BBHITOJTHEHHBIX 3a/1a4 B
paMKax KypcOBOW paOOThI, TOCTUTHYTHIX PE3yJbTaTOB U OCHOBHBIC BBIBOIBI, a
Takke CHOPMYIHPOBAHHBIE PEKOMEHIAIMKU 10 pa3padoTke A(HPEKTUBHBIX
IIPOTPAMMBI JIJIsI MUKPOIIPOIIECCOPOB C apXUTEKTYPOi « DILOPYC» B COOTBETCTBHH
C BBIOpaHHBIM BapUaHTOM 3aJIaHusl.

CrucoK JuTeparypsl.

[Ipunoxenus.



Otuer nomkeH ObITh odopmileH B cooTBeTcTBUM C TpeboBanusimu ['OCT
7.32-2017

OcHoBHas TUTEpaTypa:

1. M. U. Heitman-3azne, C. [I. Koponés «PykoBoncto mo sddextuBHOMY
MpOTrpaMMUPOBaHUIO Ha TMaThopme «IIpOpyc» [DIASKTPOHHBIA pecypc]
http://www.mcst.ru/files/5ed39a/dd0cd8/50506b/000000/elbrus_prog_2020-05-
30.pdf (mata obpamenus: 15.02.2022).

2. Mukpomnpoueccoppl ¥ BBIUHUCIHUTEIbHBIE KOMIUIEKCHI CEMEMCTBa
«Qnpopyc» — Kum A. K., Ilepekatos B. U., Epmakos C. I'. CI16.: [Tutep, 2013 —
272 c.

3. Gentoo Handbook. OnTumuzanuu GCC. URL:
https://wiki.gentoo.org/wiki/ GCC_optimization/ru.

[IporpammupoBanue nans Linux. Ilpodeccuonanbnbii moaxox - Mapk
Mutuenn, [xepdppu Oynnem, Anekc Cambroan. M.: Busbssime, 2002 — 287c.

5. Ilepeyenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS HCIOJIb30BaTh MpHU
OCBOCHHH JTUCUUTIITUHBI (MOTYJIS).

Ne
i bubnuorpadudeckoe onucanue Mecro nocryna
1 | Azpik C++. CTpyKTypBl 1aHHBIX U https://library.miit.ru/bookscatalog/metod/03-

JMHAMUYECKOe BhIIeIeHHe mamsti: meron. | 41524.pdf (nara obpamenus: 22.10.2025)
yKa3. K ja0. pal. mo auci.
ANTOPUTMHYECKHE S3BIKU
IPOTPaMMHUPOBAHUE JUIS CTY/. Harp.
WNudopmaTrka U BEIYUCIUTEIbHAS
TexHuKa, THpopMamoHHbIe CUCTEMBI U
texnosoruu / A.B. Bapponomees; MUUT.
Ka¢. ABTromMaTu3npoBaHHBIE CHCTEMBI
ynpasnenus. - M.: MUUT, 2011. - 58 c. -
bubnwmorp.: c. 58.

2 [IporpammupoBanue Ha si3pike Cu: https://library.miit.ru/bookscatalog/metod/DC-
npakTUKyM 1st ctyA. Hamp. 09.03.01 1351.pdf (nata obpamenus: 22.10.2025)
HNudopmaTrka U BEIYUCIUTEIbHAS TEXHUKA

(Cuctembl aBTOMaTU3UPOBAHHOIO
npoekTupoBanusi) / M. A. I'ypkosa, 3. P.
PesnukoBa; MUUT. Kad. Cucremsr




aBTOMaTI/ISI/IpOBaHHOFO HpOGKTI/IpOBaHI/IH. -
M.: PYT (MHMUT), 2020. - 70 c. - B. 1.

3 Xenneccu [.JI., [Tarrepcon JI.A. HayuHo-TexHHueckas Oubnuorexa
KomMmrmbroTepHasi apXuTeKkTypa. MUUT (nata obpamenus 04.10.2024)
KosnudaecTBenHbIi moxxoz. Msnanue 5-¢. — | Noaounbii mnpp004 X 38 Teker :
M.: TEXHOC®EPA, 2016- 936 c. : . - | HEMOCPEACTBEHHBIH. 10 013,

(Mup paanosnekTpoHuKH). - bubmmorp.: c.
839-868. - 1500 5k3. - ISBN 978-5-94836-
413-1

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH(POPMAIIMOHHBIX CHPABOYHBIX CHCTEM, KOTOPHIE MOTYT HCIOJb30BaThCS MPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

* Paznensl «I'nmaBHoe», «Hayka n obGpazoBanuey, «Ilyonukanun» Ha caiite
«MICT «32napbpyc». Poccuiickue MHKpONPOIECCOPbl W BBIYUCIUTEILHBIC
KOMILICKCHI», http://www.mcst.ru

. HNuTepHer-yHuBEepCcUTET nHOOPMAITMOHHBIX TEXHOJIOTUH
http://www.intuit.ru/

 Temaruueckuit  dopym 10  UHOOPMAIMOHHBIM  TEXHOJOTHSIM

http://habrahabr.ru/

7. llepedyeHb  JMUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIo
IpPOrpaMMHOr0 00€cleyeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHMSI TIUCIUTLTUHBI (MOYJIs).

1. HuctpubytuB OC «2np0pyc-Linux» B cocTaBe koMmIUiekTa rnocraBku BK
«Anpopyc-801PCx», BK «25b0pyc-804».
2. Juctpubytus OC Debian Bepcuu 9, 10.

8. OmmcaHne MaTepuUaJbHO-TEXHUYECKOW O0a3pl, HEOOXOJAMMOM IS
OCYIIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTLTHHE (MOIYIIIO).

- yueOHas ayauTopusl JUIsl TPOBEIACHUS  3aHITUH  JIEKIIMOHHOTO
THUTIA,1a00PATOPOHBIN 3aHSITHIA, TPYIIIOBLIX U WHAUBUTYyAJIbHBIX KOHCYJIbTAITUH.

[TpoexTop misi BbIBOJA M300pa)K€HUS HA DKpaH, aKyCTUYECKas CHCTEeMa,
MeCTO ISl TpenoaaBaTess ocHaieHHoe KomnbioTepoM BK «Onbpyc-801PCy»

9. ®opma MpOMEKYTOUHON aTTEeCTALNH:

DK3aMmeH BO 2 ceMecTpe.

10. OueHouHbIE MaTEPHUAIIBI.



OrneHOYHBIE MaTEePUANTBI, TPUMEHSIEMBIE TIPU TIPOBEICHUHA TPOMEKYTOTHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTODBI:

JIOIEHT, K.H. KadeIphl
«BBIMUCIUTEIbHBIE CHCTEMEBI, CETH U

uH(pOpMalMOHHAsT 0€30ITaCHOCTH H.A. lllamenkoB
CornacoBaHo:
3asenyrommuii kadhenporr BCCullb b.B. Xenenkon

[Ipencenarens yueOHO-METOIUUYECKOM
KOMUCCHUH H.A. AunpusinoBa



