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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[enbro ocBOEHUS YUEOHOM TUCITUTIIIUHBI SBIISIOTCS:

- WU3YYCHHE CTYJACHTAMHU TEOPUM U TMPAKTUKA OCHOB TMOCTPOECHUS
OTEUYECTBEHHBIX  MHUKPOIPOILIECCOPOB  C  apXUTEKTypod  «DnpOpyc»
BBIYHCIIUTEILHBIX KOMIUIEKCaX Ha UX OCHOBE, pa3padoTke 3(HEKTUBHBIX MPOTPaMM
JUISL JAHHBIX apXUTEKTyp Ha s3bikax C/C++.

3ajayaMy TUCUMILIUHBI SBISIOTCS:

- (opMHpoBaHME HABBHIKOB AaHAIM3UPOBATH APXUTEKTYPY MOCTPOCHUS
OTCUYECTBEHHBIX  MHKPOMPOILIECCOPOB  C  apxXUTEeKTypod  «Dupbpyc» U
BBIUHCIIUTEIBHBIX KOMIUIEKCAX HA WX OCHOBE, a TAKXKE HAIPABJIECHUS Pa3BUTHS
APXUTEKTYphl ~ CPEACTB  BBIYUCIUTEILHOM TEXHUKM U  HUHPOPMAIIMOHHBIX
TEXHOJIOTHI;

- OBJIaJICHHE OCHOBHBIMHU METOJaMHU pa3padoTKH 3(HEKTUBHBIX MPOTPAMM IS
MHUKPOIIPOIIECCOPOB C apXUTEKTYpou «InpOpyc» Ha si3bikax C/C++;

- OBJIQJICHUE OCHOBHBIMM METOJIAMUA  YIPABJICHUS  BBIYUCIUTEIHLHBIM
MIPOIICCCOM IIPH MapaieIbHONM 00padoTKe TaHHBIX.

2. [Inanupyembie pe3ybTaThl 00YUEHUS MO TUCHUILTHHE (MOJIYIIIO).

[lepeuenbr ¢GopMupyeMBIX pPeE3yJbTaTOB OCBOCHHS  0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIUHE (MOIYIIO):

OIIK-6 - Cnocoben pa3pabaThiBaTh KOMIIOHEHTHI POTPaMMHO-AMMapaTHBIX
KOMILJIEKCOB 00pabOTKM MH(OpPMAIIMU U aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS;

IIK-7 - IlpumeHeHNEe MEPCIEKTUBHBIX METOJOB HCCICAOBAHUS M PEIICHUS
npo(ecCHOHANBHBIX 3aJad Ha OCHOBE 3HAHUS MUPOBBIX TEHACHLUMHA pa3BUTHS
BBIUHCIIUTEIbHON TEXHUKU U HH()OPMALIMOHHBIX TEXHOJOTUH.

OOydeHue 1O MJUCHUIUIMHE (MOJYJIO) TIpeanoyiaraer, 4Yro II0 €ro
pe3yabTataM oOy4Jaromuics OyeT:

3Harth:

-  TPUHIUOBL  TOCTPOSHUS ©  (DYHKIIMOHMPOBAHUS  BBIYUCIUTEIHHBIX
KOMITJIEKCOB cepuu «INMbOPYC» 1 BEIYUCIUTEIHHBIX CUCTEM Ha UX OCHOBE;

- OCHOBHBIE METOABI  pa3pabOoTKu  APGEKTUBHBIX  MpOrpamMm st
MHUKPOIPOIIECCOPOB C apXUTEKTypoi «InpOpyc» Ha si3bikax C/C++;

- OCHOBHBIC HAIlpaBJICHUS Pa3BUTHS apXUTEKTYPBI CPEICTB BBIYUCIUTECIBHON
TEXHUKHA U HHOOPMAITMOHHBIX TEXHOJIOTHH.

YMeTh:
- OCYHIIECTBISTH COOp Y TIPOBOJAUTH AaHAIW3 HWCXOJHBIX JaHHBIX IS



pa3pabOTKu MPOTrpamMM BBICOKOTPOU3BOAUTEIHHBIX BHIYMCICHUH;

- NPUMEHITh OCHOBHBIE METObl ONTHMHU3ALNUA HUCXOAHOIO KOAA MPOTPAMM,
pa3paboTaHHbBIX Ha s3bIKax nporpammupoBanus C/C++;

- UCIIOJIb30BaTh OnuUH KOMIIWIATOPA, CHELMATU3UPOBAHHYIO
MaTemMaTHueckylo Oubmmnorexky (eml), cpeacTBa OTJIagku, NPOPHIMPOBAHUA
nporpaMm i co3aanus 3G(HEKTUBHBIX MPUKIAAHBIX TPOrpaMM MOJ apXUTEKTYPY
«OnbOpyc»;

- NPUMEHATH OCHOBHBIE METOJIbl YIPABJIEHUS BBIYMCIUTEIBHBIM MPOLIECCOM
IIpU NapajljiesIbHOM 00pabOoTKe JaHHbBIX.

Baanersn:

- HaBbIKaMH YCTAaHOBKH OOIIET0 U MPUKIAJHOTO MPOrPaMMHOT0 00eCIICUCHHUS;

-  U3Y4YCHHE HAy4YHO-TEXHMYECKONW HHGOpPMAllMU, OTEUECTBEHHOIO U
3apyOeKHOTO ONbITa IO TEMATUKE UCCIICA0BaHUs

- HaBBIKAMU pa3pabOTKH MporpaMM JJis PEIICHUS MPUKIAAHBIX 3a7ad C
WCMOJIb30BAHUEM  BBICOKOINPOW3BOJUTENBHBIX CUCTEM B  COOTBETCTBUU  C
TEXHUYECKHUM 3aJaHUEM C HCIOJIL30BAHUEM,;

- HAaBbIKAMM COCTABJICHHUS OTYETA IO BBINOJHEHHOMY 33J[aHUI0, Y4acTUsS BO
BHEJIPCHHUH PE3yJIbTATOB UCCIAEAOBAHUM U Pa3pabOTOK;

- HaBbIKAMM  pa3pabOTKHW  JOKYMEHTAIlUd C y4eToM TpeOOBaHMit
CTaHIApTU3ALUY.

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

O6mass TpyAOEMKOCTh JUCHUIUIMHBI (Momaynsi) coctaBiser 6 3.e. (216
aKaJIeMHUIECKHX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MeJarorMYeCKUMHU  padOTHUKaAMU U (WIKM)  JIHUIAMH,
MIPUBJICKAEMBIMHU K peanu3aiui 00pa30BaTEIbHON MPOTPaMMBbI Ha MHBIX YCIOBHUSX,
P MIPOBEJICHUHN yUEeOHBIX 3aHITHI:

KonuuectBo yacos

Tun yaeOHBIX 3aHIATHI
Bcero | Cemectp Ne2

KonrtakTHas paboTa mpu IpoBeIeHIH yIeOHBIX 3aHATHH (BCETO): 64 64
B tom uucne:

3aHATUA JEKIIMOHHOTO TUIIA 32 32
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O0beM AUCHMIUIMHBI (MOIYJisA) B (OopMe CaMOCTOSTEIbHON paboThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaroIuxcs ¢



MeJarornaecKuMy paboTHUKAMH U (WJI) JTUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aiun
oOpa3oBaTeNbHON  MpOTpaMMbl HA  HHBIX  YCJIOBHSX, TP  TMPOBEIACHUU
MIPOMEKYTOUHOM aTTecTallu cocTaBiisaeT 152 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4yeHHnH MO UHIMBHIYAIbHOMY Yy4€OHOMY IUIaHY, B TOM YHCIIE IPU
YCKOPEHHOM OOy4YeHHUH, 00bEM NHUCIMIUIMHBI (MOIYJIS) MOXET OBITh peaan30BaH
MOJTHOCTBIO B (hOpPME CaMOCTOATEIbHOU paboThl 00yJarommxcs, a Takxke B opme
KOHTAKTHOM paboThl OOy4YarOlmUXCA C MEJAarorMuyeCKuMU paOOTHUKaMU U (WJIH)
JUIAMU, TPUBJICKAEMBIMHU K pealu3aiii 00pa30BaTeNbHONW MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TP MPOBEJCHUU TPOMEKYTOUHOM aTTeCTAIINH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIEpIKaHUE
n/m

1 |OmnpeneneHune KOMIbIOTEPHOUN apXUTEKTYpbl. O030p COBPEMEHHBIX KOMITBIOTEPHBIX

APXUTCKTYP. OCHOBHBIE TCHACHIUU B Pa3BUTHH TEXHOJIOT UM

PaccMarpuBaroTcst BOIpOCHI:

- KOMITBIOTEPHAS apXUTEKTYPa, BKIOYAIOIIAs TPH aCHEeKTa POSKTHPOBAHHS KOMIIBIOTEPOB - ApXUTEKTYPY
CHCTEMBI KOMaH]l, OPraHU3aLHIo, TO €CTh MUKPOAPXUTEKTYPY, U allapaTypy;

- IPOBOANTCS 0030p COBPEMEHHBIX KOMITBIOTEPHBIX apXUTEKTYP M 0OCOOCHHOCTEH MX ITOCTPOCHUS;

- OCHOBHBIC TEHJICHIINH B Pa3BUTHUH TEXHOJIOTHIA;

- OCHOBHBIE TTOJIX0JIbI K N3MEPEHHIO U 0000IIEHHMIO TTOKa3aTeei MPOU3BOIUTEIbHOCTH.

2  |Mukpomnporeccopsl ¢ apXUTEKTypoi Sparc

PaccmartpuBarorcst BOIpOCHL:

- O0630p MHUKPOIPOIIECCOPOB C APXUTEKTYPOil Sparc;

- OCHOBHBIE IPUHITHIIBI TOCTPOEHHS, CBOMCTBA U XapaKTEPUCTUKU apXUTEKTYpPHI Sparc.

3 MHKpOIIPOIIECCOPHI C APXUTEKTYPOH DIIbOPYC

PaccmarpuBaroTcsi BOpOCHI:

- BBEJICHUE B apXUTEKTYPY «IIB0pycy;

- OTJINYMTEINIbHBIC CBOMCTBA apXUTEKTYPBI «DIbOPYCH;

- COCTaB U CTPYKTYpa MOCTPOSHHUSI MUKPOIIPOLIECCOPOB € apXUTEKTYPOi «Db0OpycH;
- NPUHIMIBI QYHKIIMOHUPOBAHHSI MUKPOIPOLIECCOPOB C apXUTEKTYPOii «II60pycH

4 COCTaB, IMPUHIHUIIBI TIOCTPOCHUA U (I)YHKI_II/IOHI/IPOBB.HI/I}I BBIYHMCIINTCIBHBIX KOMIIJICKCOB

cemeiicTBa «I60pyc»

PaccmarpuBaroTcs BOpocsl:

- IPOBOANTCS 0030p BBIYMCIIUTEIBHBIX CPEACTB, CIPOSKTHPOBAHHBIX B COCTABE JIByX COBPEMEHHBIX
apxutekTypHbIX TuHIH SPARC 1 «9160pyc»;

- COCTaB, MPHUHIMIIBI IOCTPOCHHUS M ()YHKIIHOHUPOBAHUS BEIYMCIUTENLHBIX KOMIIEKCOB CEMENCTBa
«QnB0pyce».

5 O6H_ICC IIporpaMmMHOC obOecIeyeHre BEIYHNCIMTEIBHBIX KOMIUIEKCOB CEMEHCTBA «3J’IB6pyC»
PaccmarpuBarorcst BOIpOCHI:

- COCTaB U XapaKTEPUCTHUKU OOILIEro MPOrpaMMHOTO 00ECIICUCHNS;




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

/1
- cpencTBa pa3paboTKHU U OTIAAKU IPOTrPaMM;
- OCHOBBI PabOTHI ¢ IPOrpaMMHO# mIaTdopmoit
6 |McromHsIeMBI KO MEKPOIIPOIIECCOPa C apXUTEKTYPOi DbOpyc
PaccMaTpuBaroTCs BOIPOCHL:
- 0COOCHHOCTH MOCTPOCHUSI HCIIOIHIEMOT0 KOJIa JUISl MHKPOIIPOIIECCOPOB apXUTEKTYPBI «DIbOPYCH;
- OCHOBHBIC KOMaHJIbl MUKPOIIPOLIECCOpa apXUTEKTYphI «DIbOPYC» B acceMOIepHONH MHEMOHHKE
- HTHCTPYMEHTHI JUTS IPOCMOTpa KOMaHA 0OBEKTHOTO KOJa B acCeMOJIEpHO MHEMOHHKE
7 (IIpyHIUIIBI ONTUMH3AIUN UCXOJITHOTO TEKCTA MPOrpaMMbl KOMITUISTOPOM, OCHOBHBIE
WCTOYHHUKU ONITUMU3AINU B UCXOAHBIX TEKCTAaX IIPOrpaMM
PaccMaTpuBaroTCs BOIPOCHL:
- 6a30BbIe OJIOKH M Tpadbl TOTOKOB JaHHBIX BBEIYUCIUTEIBHOTO IPOLECCa;
- OCHOBHBIC THITbI ONTUMU3UPYEMBIX TPOLIEYD;
- 061111/16 APXUTCKTYPHO HE3aBUCUMBIC PEKOMCHAAIUH T10 HATMCAHNUIO ONITUMAJIBHBIX UCXOAHBIX TCKCTOB
HPOTPaMM.
8 |OCHOBHBIE KOHIICTIIMU U METO/IbI, UCIIOIB3yEeMbIE JJIsi OOHAPYKEHHS Mapajliein3Ma
YPOBHSA KOMaH[
PaccmarpuBaroTcsi BOpOoCHI:
- KOHBelepHas 00paboTKa, 6a30BbIe U BCIIOMOTaTeIbHBIC KOHLCTIIIHY;
- IapaJuIeIn3M YPOBHS KOMAaHJ M €r0 UCII0JIb30BaHNUE B MUKPOINPOLIECCOPHOIT apXUTEKType «DIb0pycy;
- PEKOMEHAALNH 10 HCIIOIB30BaHHUIO MApAJIEH3Ma YPOBHS KOMaH/ B IIUKINYECKHX BHIYUCICHHSX.
9 Cpe,Z[CTBa OpraHr3anuu 1apajajiCIbHbIX BBIUMCIICHUN Ha YPOBHC IIOTOKOB U IMMPOLECCOB B
BBIUMCIIMTEIILHBIX KOMINIEKCAX CeEMecTBa ((9)1]:6[)}70»
PaccmarpuBaroTcsi BOpOCHI:
- yIpaBleHUE TPoLIeccaMm;
- yIpaBleHUE IIOTOKaMH B POLIECCaX.
10 |AnHanu3 MPOU3BOIUTEIHLHOCTH MTPOTPAMM
PaccMaTpuBarOTCst HHCTPYMEHTSI JIJ1sl aHAITM3a POU3BOIUTEIBHOCTH KOJIa Ha IutaThopme «DiIb0pyc» u
Croco0bI oLleHKH 3 (HEKTHBHOCTH TeX MJIM MHBIX MPeo0pa3oBaHMid HaJl HCCIIEyeMOil MporpaMmoit
11 |IToBbImieHuE MMPOU3BOAUTCIILHOCTU
PaccmarpuBatotcst criocoOb1 17151 Hanbosee 3QGEKTUBHOTO MCIIONB30BAHUS alapaTyphl Mpoleccopa ¢
APXUTKTYPOU «DIbOpycy: YCKOpeHHUe 3a CUET pacrapasuie]IMBaHUs UCIIOJIHIUMOTO KOJia Ha YPOBHE
MHCTPYKLUN
12 |Wcnonb30BaHNE ONTHUMU3UPOBAHHBIX OHOIHOTEK
PaccmatpuBaroTcsi BOPOCH! HCIOIb30BAHUS BBICOKOIPOM3BOAUTEIILHOW MaTEMaTHYSCKON 1
MyJabTHMeAUHHON Oubmorexku (EML), nmpeacTapisiiomias u3 cebst Habop pa3HO00pa3HbIX HYHKIUHN ISt
00paboTKN CUTHAJIOB, U300paXKEHHH, BUJIE0, MATEMATHUECKUX BBIYUCICHUN
13 |PexoMeHaaIuu o ONTUMHU3ALUN TPOTPAMM O] APXUTEKTYPY «IIbOpYyC»
PaccmatpuBaroTcss BOpOoCH pabOTHI C pa3IMIHBIMY CTPYKTYPaMU TaHHBIX IPU pa3paboTKe MporpaMM, 9To
MOXKET CYLIECTBEHHO OTJIHYATBCS IO CPEIHEI CKOPOCTH OCTYIA, TEMITy YTCHHUS U H3MECHCHUS TaHHBIX, a
TaKKe 00bEMY HCIOJIb3YeMON MAMSITH.
14 |ObecnedyeHne TBOMYHON COBMECTUMOCTH apXUTEKTYpPHI «II60pyc» ¢ Intel x86
PaccmatpuBaroTcsi BOpOCHI:
- Ha3HAYCHUE U TTPUHITUIIBI (l)yHKHI/IOHI/IpOBaHI/Iﬂ TCXHOJIOTHN 6PIHapHOI>i TpaHCIAONN KOOaa
ApPXUTEKTYPHI X86;
- OCHOBBI PabOTHI ¢ OMHAPHBIM TPAHCISITOPOM YPOBHS NMPUIOKEHUH
15 CpaBHI/ITeIIBHHﬁ aHaJIN3 TEXHOJIOTHI O€30IaCHOr0 MCIIOIL30BAHU HaMITH C y4€TOM

armnapaTHO-IIpOrpaMMHBIX 0COOEHHOCTEN BBIYUCIUTEIHHBIX KOMIIJIEKCOB
PaCCManI/IBaIOTCH BOIIPOCHI:
- CpaBHI/ITCHLHHﬁ aHaJIi3 TEXHOJIOruil o0ecIeueHust 3alIUThI OT aTaK, UCIIOJIb3YIOINX HAPYHICHUEC




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

LEJIOCTHOTO COCTOAHUA IMAaMSATH, HA allmapaTHOM YPOBHE ITPU ITOMOIITN TETUPOBAHUS NTaMATH.

16

be3omnacHoe nporpamMmmMupoBaHue

OcobeHHOCTH 6€30MaCHOTO HCIIOJIb30BAHUS TAMSTH Ha OCHOBE apXUTEKTYpbl DIb0pyc
PaccmarpuBaroTcs BOpochl:

1. OcHOBHBIE IPUHINTIBI OE30MIACHOTO MCIIOIHEHHS IIPOrpaMM B CHCTEMax Ha 0a3e MUKPOIIPOIIECCOPOB C
ApXUTEKTYypOr «DIbOpycy. ApXUTEKTYpHAasI MOIEPKKA THITU3ANNH JaHHBIX.

2. Mogens yrpo3 mporpamm Ha si3b1ke Cu.

3. PenieHust HEKOTOPBIX yrpo3 si3bika CH B 3aIIMIIEHHOM PEXHUME.

4. ITpuMepsl IPOTrpaMM C YSI3BUMOCTSIMH M PE3YNIBTAaThl MX BBIIOJIHEHNE B OOBIYHOM M 3aIUIICHHOM
pexxumax:

- oOpallleHHe K HeCYIIECTBYIOIEMY 3JIEMEHTY MacCHBa;

- UCTIONIb30BaHKE yKa3aTeJel 1mocie HelpaBUIbHBIX apu(METHIECKUX ONepanunii HaJl HUMH;

- UCIIOJIb30BAHUC HCUHUIHUAIU3UPOBAHHBIX 3HAYCHHIH MCPEMCHHBIX ]

- UCTIOJIb30BAaHHE 3aBHCIINX yKa3aTellel Mocie 0CBOOOKICHUS aMATH;

- YTEUKH IaMsITH;

- UCTIOJIb30BAaHKE HEMPABWIILHBIX TUIIOB M/MIIM HEBEPHOTO KOJIMYECTBA IIEPEMEHHBIX B BBI30BAX (DYHKIHH C
MIEPEMEHHBIM YHCIIOM apTyMEHTOB.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

Hp AKTHYCCKHUC 3aHATHA

n/o

Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJICpIKAaHUE

Onpenenenue 3pPeKTUBHOCTH COBPEMEHHON KOMIIBIOTEPHON apXUTEKTYphl IpU
peanu3ayy IporpaMm, CoAepKalux O0JIbIIOe YUCIIO LIUKIIOB, PEKYPCUI U CHielIMaTbHbBIX
apupMeTHuecKuX GyHKIUN

Jarte 00yyaeMoMy NOAXOABI K ONpeeIeH!I0 3PPpEKTUBHOCTH COBPEMEHHOM KOMITBIOTEPHOM apXUTEKTYPhI

NPH peau3alii IPorpaMm, ColepKauxX OOJIBIIOE YHCIO HUKIOB, PEKYPCHH M CIIeHUaTbHBIX
apudMeTHIeCKIX YHKIUI

VYrpasieHne JUHaAMAYECKON TaMAThI0 BEIYUCINUTEIBLHOTO IIpoLecca

Jate 00yyaeMoMy HaBBIKH CO3JJaHUs IIPOTPaMM Ha sI3bIKax mporpammupoBanusi C/C++ pu MOMOIIH CPE/ICTB
pa3zpabotku, Bxozsmux B coctaB OC cemeiicTBa Linux, 1 npumeHenus otinanunka gdb s uccnenoBaHus
CTeKa MCIOJIHAEMBIX MPOILIECCOB MIPOrPaMM.

HcnonHaeMsblii KO MUKPOIPOLIEccopa ¢ apXUTEKTypoil Diab0pyc.
st 3ananHoro gparmenTa Koja Ha si3bike nporpammupoBanusi C/C++ BBINOIHSAETCS aHAJIN3 acCeMOJIEpHOTO
KOJIa, FTEHEPUPYEMOTO KOMITHIATOPOM

OneHka mpou3BOJUTENLHOCTH MUKpoOIIpolieccopa «nb0pyc-8C» U BBIUUCITUTENbHBIX

KoMIuTeKcoB «Anmb0pyc-801PCy», «mp0pyc-804» Ha ero ocHOBe
I[aTI) O6y‘IaCMOMy OCHOBBI METOJUKHU OLCHKHU IMMPOU3BOANUTECIIBHOCTU MUKPOIIPOLECCOPOB «3m)6pyc-8C» u
BBIYHUCITUTENHHBIX KOMIUIEKCOB «bOpyc-801PCy», «9np0pyc-804» Ha ero ocHOBe

HpI/IHI_II/Il'IBI OINITUMHU3AIUN UCXOOHOT'O TCKCTAa MPOrpaMMbl KOMITUIIATOPOM, OCHOBHBIC

HCTOYHHUKU ONITHUMU3AIINU B UCXOJHBIX TCKCTAaX IIPOrpaMMm.
Jatp o0yuaemMoMy 00IIHe apXUTEKTYPHO HE3aBUCHMbIE PEKOMEH/IAITUH 110 HAITMCAHUIO ONTHMATbHBIX
MCXOIHBIX TEKCTOB MIPOTPaMM ISl apXUTEKTYPBI «DIb0pyc»

Pa3paboTka mporpaMMHOTO 0OeCTICUEHUS JJIsT BEIYUCIUTEILHBIX KOMIUIEKCOB CEMEICTBA
«OnBOpyCcH

CoopmupoBats y oOydaronuxcs IpakTHIeCKne yMEHHs aHaIn3a acceMOIepHOTo Koza «ipdpyc». B xone
BBITTOJTHEHHS 3aHATHS 00y4JaloNIMecs BHIIOTHIIOT aHAJIN3 IPOQUIIS BEIIOTHEHUS HCXOJHOTO TeKCTa




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

MPOTPaMMBI, PEATU3YIOIIEH aNropuT™M OBICTPOH COPTHPOBKH MAaCCHBOB

PazpaboTka 3pPeKkTUBHBIX TPOrpaMM JJIs OTEYECTBEHHOW apXUTEKTYPHI «DIBOPYC»,
BKJIIOYAIOMINX B CBOI1 cocTaB OOJIBIIIOE YHCIIO IIHKJIOB, peKypcnﬁ H ClICOUaJIbHBIX
apuMETUYECKUX ONepaIfit

Jate 00ygaeMoOMy OCHOBEI METOTUKH pa3paboTKy 3P PEeKTUBHBIX MPOTpaMM LI apXUTEKTYPHI «DIBOpycy, a
TarOKe O0IINEe apXUTEKTYPHO HE3aBUCHMBIE PEKOMEHJAIINH IO HAITUCAHUIO 3 ()EKTUBHBIX IIPOTPaMM,
BKJTFOYAOIIHNX B CBOHM COCTaB OOJBIIIOE YHCIIO [IUKIIOB, PEKYPCHH U CHIENNATbHBIX apH()METHICCKUX
onepanui.

Pa3zpaboTka 3pPeKTUBHBIX TPOTrPAMMBI JISI ApXUTEKTYPBI « ITBOPYC», HCTIOIB3YIOIINX
TECXHOJIOTHIO HpeﬂBapHTeHBHOﬁ IIOAKAYKH 3JICMCHTOB JIMHEMHBIX MAaCCHUBOB JaHHBIX

Jatb 00yuaeMoMy OCHOBBI METOJUKHU Pa3paboTKu 3(PEeKTUBHBIX IPOrpaMM JULL apXUTEKTYphI «IIbOpycy, a
TaKKe OOLIKe apXUTEKTYPHO HE3aBUCHMBIE PEKOMEHIAINY [0 HANUCAHUIO 3((PEKTHBHBIX IPOTrPaMM,
HCIOJIB3YIOIUX TEXHOJIOTHUIO MPEeIBAPUTEIBHOMN OAKAUYKY JIEMEHTOB JINHEIHBIX MACCUBOB JAHHBIX.

Pazpabotka 3 pexTuBHBIX porpamm Ha si3bikax C/C++ ¢ HCIIOTB30BAaHUEM CPEJICTB
OpraHu3aIy NapajuIeIbHBIX BEIYUCICHUN HA YPOBHE MTOTOKOB U MPOIIECCOB B

BBIYHMCIIUTEIBHBIX KOMIUIEKCaX CEMEMCTBa «IbOpyc
Jlatb 00yyaeMOMY OCHOBHBIE CIIOCOOBI pa3paboTKH 3 GEKTHBHBIX porpaMM Ha si3bikax C/C++ ¢
HCIIOJIb30BAHUEM CPEJICTB OPTaHU3AIIY MAPAUICIIbHBIX BRIYHCICHHN HA YPOBHE MMOTOKOB U MPOIIECCOB

10

AHanu3 Tpou3BOAUTEIHLHOCTH Pa3pabOTaHHBIX IporpamMm Ha s3bikax C/CH++

Jate 00yyaeMOMy OCHOBHBIE CIIOCOOBI TPOQHUIMPOBAHUS IPOTPaMM, pa3paboTaHHbIX Ha si3bikax C/C++,
TIOMCKA M aHaJIN3a KPUTHYECKHUX yYaCTKOB HCIIOIHIEMOT0 KO/Ia IPOTPAMMBI C IETbI0 UX MOCIEAYIoeH
ONTHMU3AIINH, 00ECIICUNBAIONICH COKPAIlEHHE BPEMEHH BHIITOJIHEHHS IIPOTPaMMBI B IIEIIOM.
PaccMaTpuBaroTCst HHCTPYMEHTSHI IJIs aHAJIM3a MPOU3BOIUTEIBHOCTH KoJa Ha maTdopme «mp0pyc» u
CIOCOOBI OLICHKH 3(P(hEeKTHBHOCTH TEX MIIHM MHBIX MPeoOpa3oBaHUH HaJl HCCIIeyeMOi IIporpaMMon

11

[ToBbIlIEHNE TPOU3BOAUTENBHOCTH POTPAMM ISl apXUTEKTYPBI «IIbOPYyC»
Jlate 00yyaeMOMy OCHOBHBIE CIIOCOOBI TIOBBIIICHHUS MIPOU3BOIUTEIFHOCTH IPOTPaMM, pa3pabOTaHHBIX Ha
s3bikax C/C++, miist apXUTEKTYpBI «Ib0Opycy

12

Pa3pabotka 3¢ (eKTUBHBIX TPOrpamMM Ul apXUTEKTYPhl «DIIBOPYC)» C UCHOIB30BAHUEM

BBICOKOTIPOU3BOAUTEIILHON MaTeMaTuueckon oudmmorekn EML
Jatp 00ygyaeMOMy OCHOBBI METOJUKH pa3padoTKU 3P PEeKTUBHBIX MPOrpaMM JUISI OTEYECTBEHHOM
APXUTEKTYPHI «DIBEOPYCH» C UCTIONIF30BaHIEM BBICOKOIIPOU3BOAUTEIEHOW MaTeMaTHIeCKo Onbmotekn eml

13

Pa3paboTtka 3¢ pexkTUBHBIX MpOTrpamMMm sl apXUTEKTYPbI «IIbOPYC», UCIOIb3YIOLIUX
TEXHOJIOTHIO TIPEBAPUTEIBLHON MTOIKAUYKH 3JIEMEHTOB HECTPYKTYPUPOBAHHBIX MAaCCHBOB

JaHHBIX

Jlatb 00ygyaeMOMy OCHOBBI METOJUKH pa3paboTKH 3(PPEKTUBHBIX MPOrpaMM JUII OTEIECTBEHHOI
aApXUTEKTYPBI «INBOPYC», a TaKkKe 00IINe APXUTEKTYPHO HE3aBUCHMbIE PEKOMEHIALNH 110 HATHCAHHIO
3¢ GEKTUBHBIX IPOTPAMM, HCIIOJIB3YIONTIX TEXHOIOTHIO TIPEABAPUTEIHHOM ITOIKAYKH SJIEMEHTOB
HEJIMHEMHBIX MACCUBOB JAHHBIX.

14

OcHoBBI pabOTHI ¢ OMHAPHBIM TPAHCISITOPOM YPOBHS MPUIOKEHUH OnepalnoOHHON
cucteMsbl «QubpOpycy. PazpaboTka nporpammel Ha si3bike C 711 apXUTEKTYphl X86 U aHAIU3

ee paboThl B OKPY>KEHUU OMHAPHOTO TPAHCIATOPA.
CdopmupoBaTh y 00ydaromuxcst MpakTHIeCKUe YMEHUs pa3pabOTKH, OTIIAIKH U 3aIlyCcKa MPOTrpaMM Ha sI3bIKe
Cu B pexxuMe OMHAPHOM TPAHCISAINU KOJOB apXUTeKTyphI Intel x86 Ha apxurektType «3a60pycy»

15

Mogenb yrpo3 nporpamm Ha sizbike C. be3omacHblid pexxum
CodopmupoBath y 00ydaromuxcs IPpaKTUUECKUE YMEHUS pa3paO0TKy, OTIaKH U 3aIlyCKa CLiEHapUeB
(mporpamm) Ha s3bike C, B 0OBIYHOM U 6€3011aCHOM PEXKUMAaX.

16

OcHoBbI pazpabotku (moptupoBanus) C/C++ koma 1jis UCTIOB30BaHUS B PEKUME




/ TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE
n/n

0€30MaCHBIX BBEIYUCIEHUI
Jdatb 00yuaeMOMy OCHOBHBIE CIIOCOOBI pa3paboTKu (MOPTHPOBAHHS) IPOrPaMM Ha
si3pike C 71 MCHIOJTHEHHS Ha apXUTEKType DIb0OpYC B peskiMe 6e30MacHbIX BHIYMCICHUIT

4.3. CamocrosiTenbHas paboTa 00y4JarOIHUXCS.

Bun camocrositensHOM paboTh

1 |1. U3yuyenue ocHOB nporpammupoBanus Ha sa3bike C/C++

2 |M3ydeHue 0CHOB OTIIAJIKU TPOTPaMM, pa3pabOTaHHBIX Ha S3bIKAX MPOTPAMMHUPOBAHHS
C/C++, c ucnons3oBanueM gdb B cpene onepannonHoi cuctembl Debian Bepcuii 9, 10

[ToaroroBka k 1a0OPATOPHBEIM paboTamM

N3ydeHnue yueOHOU UTEpaTyphl U3 IPUBEIEHHBIX HICTOYHUKOB

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

o o1 b W

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO.

4.4. ITpumepHbIN TIEpeUeHb TEM KYPCOBBIX pabOT
Onucanue KypcoBoi paboThI

Tema  «IIpoekTupoBaHME NPWIOKEHUA UL  MHUKPOIPOLECCOPOB  C
apXUTEKTYpOn DIbOpyc»

Bapuant Ne 1: Anroputm yMHOKEHUSI KBaAPAaTHBIX MATPHII
BapuanT Ne 2: Anroputwm, peanu3yrominii ObicTpoe nmpeodpa3zoBanue Dypoe.

Bapuant Ne 3: Anroput™m noucka Jyuist 3aJaHHON MaTpuLibl 00paTHON MaTpULIbI
, TAKOM, 4TO ¢ mpuMeHeHnueM Meroga LUP pasnoxkenus MaTpuupl.
Bapuant Ne 4: AnropuT™m ObICTPOI COPTUPOBKH MacCUBa JaHHBIX.

Bapuant Ne 5: Anroputm, peanu3yromnii CHHTE3 CTPYKTYPbI IaHHBIX KPacHO-
YEPHOT'0 AEPEBa.

Bapuant No 6: Aaroputm OBICTPOH COPTHUPOBKM Xo0apa C HMCIOJIb30BAHHEM
PEKypCHH.

Bapuant Ne 7: Anroputm OMHapHOTO MOUCKA.

Bapuant Ne 8: Alroput™M COpTUPOBKHU CIUSIHHEM.

BapuanTt 9: ANroput™ peuieHUs CUCTEMBI JIMHEWHBIX YPAaBHEHUN METOIOM
l"aycca.

Bapuant 10: Aaroput™ penieHusi CUCTEMbl JTUHEHHBIX YPaBHEHUN METOJO0M
Kpamepa.



ConepxaHue oT4eTa O Pe3yJIbTaTaxX MPOEKTHOU JIEATEIIbHOCTH
CrpykTypa oTuera:

TUTYJIBHBIN JIUCT.

Pedepar.

Conepxanue.

TepMuHBI 1 onpeesIeH s .

[Tepeuenb cokpateHuii 1 0003HaAYCHUH.

Brenenue.

OcHOBHas 4acCTh:

1. ITocranoBka 3agaun

2. O030p COBPEMEHHBIX MPOIECCOPOB CEPUH «DIBOPYC», aHAIN3 TPUHIIUIIOB
NOCTPOEHUE U (PYHKIIMOHUPOBAHUS apXUTEKTYPhl « DIBOPYCH.

3. OcHoBbl mnocTpoeHHust 3(P(HEKTUBHOIO KOAA A MHKPOIPOLIECCOPOB
aApXUTEKTYPhI «NbOpyCH:

a) OCHOBHBIE TPUHIUIBI ONTHUMM3AIMH HCXOJHOTO TEKCTa MPOrPaMMBI
KOMIIWJISITOPOM, OCHOBHBIE UCTOYHHKHM ONITUMHU3AIINN B TEKCTaX MPOTPAMM;

0) OCHOBHBIE KOHLECNIMH M METOAbl, HUCIHOJIb3yeMble ISl OOHapYy>KEHHUS
napajuiesIu3Ma ypoBHSI KOMaH/I.

B) OCHOBHBIE CIOCOOBI aHaidM3a U IMOBBIIIEHUS MPOU3BOJUTEIBHOCTH
Iporpamm;

I') OCHOBHBIE CIOCOOBI CO3/JaHHS MHOTONOTOYHBIX M MHOTOINPOLECCHBIX
nporpamm B cpenie OC «9npopyc Linuxy.

4. AnHanu3 BBIYMCIMTENBHOM 3a1aud, €€ XapaKTEPUCTUK: IPHUKIIAIHASA
0071acTh, BEIYUCIUTENbHAS CJI0XKHOCTh, MacIITaA0upyeMocTh. OnucaHnue MCXOIHBIX
JTaHHBIX.

5. TloctpoeHue anropuTMa BBIYHCIUTENBHON 3amaud. Bwibop cmocoOoB
pacmapajyielMBaHusl ~ BBIYMCIUTENBHOM  3alauyd € IeJbl0  JOCTHIKCHHS
MaKCHMaJIbHOW MPOU3BOAUTENBHOCTH. OINUCaHuE peaau3alud BbIUYMCIUTEIbHON
3agaun (B TOM YHCJIE€ OCHOBHBIE KOHIICTIIIMM M METOJbI, HCIOJb3yeMbIe IS
OOHapyXCHHsI Tapajjieiu3Ma YPOBHS KOMaH], MPUMEHEHHE CIICIINATH3UPOBAHHBIX
(BBICOKOTIPOM3BOIUTEIbHBIX) MAaTEMAaTUUECKUX OUOINOTEK) /1S TiatdopM Ha Oase
MPOIIECCOPOB C apXUTEKTypoil x86(-64) (II9BM Ha BbIOOp CTyaeHTa), «DIbOpyCcH
(BK «2mp0pyc-801PC», cepep «2mp0pyc-804» Ha 6a3e mpoiieccopoB «ImbpOpyc-
8C»).

6. AHanu3 NpoOU3BOAUTEIBLHOCTH Pa3pabOTaHHOW mporpammbl. BeimoiaHeHue



ONTUMHU3ALIMKA  KOAA  MpOrpaMMmbl  Aisi  OOECHeYeHHus  MaKCUMaJbHOU
IPOM3BOJIUTEIFHOCTH Ha BBIOPAHHBIX BBIYMCIUTEIBHBIX cpeacTBax. OmnucaHue
BBINOJIHEHHBIX CIIOCOO0B ONTHUMHU3ALINU IIPOTPAMMBI.

7. BrbimonHeHue 3amyCKOB HpPOTpaMMbl Ha BBIOPAHHBIX BBIYHCIUTEIBHBIX
CpeacTBaX JUIsl  TMOJYYeHHS  BPEMEHHM  HUCIOJHEHHS  OJHOMOTOYHOTO U
MHOTOITIOTOYHBIX Mpoduied mnporpaMMbel. B kadecTBe mMmapaMeTpoB 3allycka
IpOrpaMMbl  JIOJDKHBI  MCHOJB30BAThCS: KOJUYECTBO MapajUIeNbHBIX IOTOKOB,
pa3MEpHOCTh BXOAHBIX JaHHBIX. JlJI1 Kaxa0ro mpoduisi MporpaMMbl U3MEpPSETCs
BpeMs €ro BBINOJHEHH. [IporpaMMa cuuTaeTcst yCIEHO BRIOJIHEHHOM, €ClIi OHA
3aBePILNIACh KOPPEKTHO, a PE3YNIbTAT €€ BHIMOJIHEHHUS COBIAIAET ¢ KOHTPOJIbHBIM.

8. AHanmM3 JOCTUTHYTHIX XapaKTePUCTUK (BpeMs UCIONHEHUs, 00BeM
UCTIONTHSEMOTO KOJla, BpPEeMsI KOMIWJISIUU TPOTPaMMBbl, OIICHKA HAIMOJIHEHUS
IIMPOKOM KOMAaHJABI ONEpalusMU, OIICHKAa JOCTUTHYTOW MPOU3BOAUTEILHOCTU
Iporeccopa Mpy BHITIOJHEHUN BBIUMCIUTEIBLHON 3a/1aui) peain3aliil MporpaMMbl
Ha [I9BM apxutexTypsl x86(-64),

BK «3a6pyc-801PC», cepepe «mbopyc-804».

9. Kommumnsuusa mnporpaMmel ¢ onmued «-mptrl28» mig KCmoib30BaHuA
pexxrma 0e30IMacHbIX BbhIYKMCIICHUN. 3amyck mmporpammel Ha BK «9np0pyc-801PCy»/
«OnbOpyc-804». AHanu3 TNOJYYEHHBIX pE3YyJbTAaTOB, OLEHKA JIOCTUTHYTOTO
YCKOPEHHSI BBITIOJIHEHUS BBIYUCIUTEIBHOM 3a/1a49H.

10. IlpoBenenue TecTupoBaHus U BepupUKaLuy pa3pabOTaHHON MPOTPaMMBI.

11. I'padpuyeckoe u TabnMMUHOE OTOOpPAXKEHUE MOJYYEHHBIX PE3YJIbTATOB
IKCIIEPUMEHTOB.
12. BpIBOABI ITO IOJIYYEHHBIM PE3YIbTATAM

3aKkioueHUE JIOJHKHO COAEpKaTh KPAaTKOE ONMCAHHME BBIMOJHEHHBIX 3a]ay B
pamMKax KypcoBO#l pPaOOThI, TOCTUTHYTBHIX PE3yJIbTATOB M OCHOBHBIC BBIBOJIBI, a
Takke CcQOopMyIMpPOBaHHbIE pEKOMEHAAIMKM Mo pa3paboTrke APPEKTUBHBIX
IPOrPaMMBI JIJIs MUKPOIIPOLIECCOPOB C aPXUTEKTYpPOil «DNbOPYyC» B COOTBETCTBUU C
BBIOpPAHHBIM BapUAHTOM 3aJaHUSl.

Cnucok nuTepaTypsl.

[Tpunoxenus.

Otuet nowkeH ObITh 0hopmiieH B cooTBeTcTBUM ¢ TpeboBanusimu ['OCT 7.32-
2017

OcHoBHas nuTeparypa:

1. M. U. Heitman-3ane, C. JI. Koponés «PykoBoactBo mo s3¢¢dekTuBHOMY



OporpaMMUpOBaHUI0 Ha miaaTthopme «OnbpOpyc» [DnekTpoHHBIH  pecypc]
http://www.mcst.ru/files/5ed39a/dd0cd8/50506b/000000/elbrus_prog_2020-05-
30.pdf (nmata obpamenus: 15.02.2022).

2. Mukponpo1ieccopbl U BBIUUCIUTEIbHBIE KOMILJIEKCHI cCEMENCTBa «IbOpycy
— Kum A. K., Ilepekaros B. U., Epmaxos C. I'. CII16.: [Tutep, 2013 — 272 c.

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

[IporpammupoBanue nas Linux. IIpodeccuonansueiii mogxox - Mapk
Mutuenn, Jxxepdppu Oynnem, Anekc Camproan. M.: Bunbsimc, 2002 — 287c.

5. Ilepeyenr wu3maHui, KOTOpPHIE PEKOMEHJIYETCS HCIOJIb30BaTh MpHU
OCBOCHMH JTUCUUTLIUHBI (MOTYJIS).

Ne
bubnuorpaduuecko
/ Mecto goctymna
€ OIMHMCaHHue
I

1 Heitman-3ane M., http://www.mcst.ru/files/5ed39a/dd0cd8/50506b/000000/elbrus_prog_202
Koponés C. 0-05-30.pdf (mara obpamenus: 10.04.2024)

PykoBoacTso 1o
3pPeKTHBHOMY
IIPOrpaMMUPOBAaHU
10 Ha r1atopme
«Qnpbpyc» M.: AO
MIICT - 2020

2 Kum A K., http://www.mcst.ru/doc/book_121130.pdf?ysclid=lut9sgc5u0202478669
ITepekaros B.1., (marta oopamenus: 10.04.2024)

Epmakos C.T.
Muxkporpoiieccopsl
Y BBIYUCIIUTEILHBIC
KOMILUTEKCHI
ceMencTBa
«Qnpbpycy. — CIIO.:
ITntep, 2013

6. IlepeueHb COBpPEMEHHBIX TMPOQPECCHOHANBHBIX 0a3 JaHHBIX U
MH(POPMAITMOHHBIX CHPABOYHBIX CHCTEM, KOTOpPbIE MOTYT HCIOJb30BAThCS MPU
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

» Paznennr «I'maBHOe», «Hayka u oOpazoBanuey», «IlyOnukamuu» Ha caiite
«MIICT «Onpbpycy». Poccuiickue MHKpPOMPOIECCOPHI ¥ BBIUYMCIUTEIIHHBIC
KOMILIEKCHI», http://www.mcst.ru



. HHTEpHET-yHUBEPCUTET UHGOPMAITMOHHBIX TEXHOJIOTUI
http://www.intuit.ru/
. TemaTnueckui bopym o HH(QOPMAITMOHHBIM  TEXHOJIOTHIM

http://habrahabr.ru/

7. llepedyeHb  JHMIEH3UOHHOTO WU  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 OOEeCnedYeHusi, B TOM YHCIE€ OTEYECTBEHHOIO IPOU3BOJCTBA,
HEOOXOMMOTrO JUIsl OCBOCHMSI JUCIUIUIMHBI (MOIYIIS).

1. HuctpubytuB OC «3npbpyc-Linux» B coctaBe komruiekTa noctaBku BK
«2mp6pyc-801PCy», BK «2mp6pyc-804».
2. Juctpudytus OC Debian Bepcuu 9, 10.

8. Omnucanue MaTepuUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOU st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

1.YueOnass ayautopusi Uil TPOBEICHUS 3aHATUNM JICKIIMOHHOTO THIIA,
TPYINIOBBIX U UHJIUBUAYAbHBIX KOHCYIbTAIIUN

[IpoekTop s BbIBOJA U300paKEHUST HA SKPaH ISl CTYJEHTOB, aKyCTUYECKas
cUCTeMa, MECTO HJisi mpenonasaTens ocHaileHHoe kommbiorepoMm (CP UCorei3,
8GBRAM, 1Tb HDD, GeForce GTSeries).

2.YueOHasi ayIUuTOpHS JIs IPOBEACHHUS JIaOOPAaTOPOHBIIN 3aHATUIN

[IpoexTop nsisi BBIBO/Ia M300paXKEHUsI HA DKPaH JIJIsl CTYACHTOB, aKyCTHYECKas
CHUCTEeMa, MECTO sl mpernojaaBaresisi ocHaiieHHoe kommbioTepoMm (CP UCorei3,
8GBRAM, 1Th HDD, GeForce GTSeries).

20 BK «2mbpyc-801PC».

3. B ciyuae nmpoBeeHUH 3aHATHIA C IPUMEHEHHEM DJIEKTPOHHOTO O0YYEHUS U
JTUCTAHIIMOHHBIX  OOpa30BATENbHBIX  TEXHOJOTMM  HEOOXOAMMO  HaJIW4ue
KOMIBIOTEPHOW TEXHUKH, IJISI OpraHU3alMy KOJJIEKTUBHBIX M WHAWBUIYaJIbHBIX
dbopMm 0OIIEHUS TEJArOTUYECKUX PAOOTHUKOB CO CTYJIEHTaMH, MOCPEICTBOM
UCIIOJIB3YEMbIX CPEACTB KOMMYHUKAIIUH.

JlonyckaeTtcst 3aMeHa 000py/10BaHUs €ro BUPTYaJIbHBIMU aHAJIOTaMH.

9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

DK3aMeH BO 2 ceMecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouyHblE MaTepualbl, TPUMEHSAEMbIE MPU MPOBEACHUU MPOMEKYTOUHOMN
aTTeCTaIH, pa3padaThIBAIOTCS B COOTBETCTBHUH C JIOKAJTLHBIM HOPMATUBHBIM aKTOM



PYT (MUUT).
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CoracoBaHo:

3aBenyromuii kadeapoit BCCullb

[Ipencenarens yueOHO-METOIUUECKON
KOMHCCHUU
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b.B. Xenenkos
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