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AHHOTANMA

Hucuunnnna «KoHCTpynpoBaHHE ONTHMHU3UPYIOMIMX KOMITMJIATOPOB» H3Y4aeT METOABI U  aJTOPUTMBI
ONTHMU3AIMK TPOLEAYP U MPOTrpaMM B LeJIoM (Bce MpoOIeaypbl M OMOIMOTEKH, y4acTByIOIIMe B cOOpKe
MporpamMmbl), a TaKkKe NPUMEHEHHE YKa3aHHBIX TEXHOJOTHH Uil OOHapyKEHHUS YS3BHUMOCTEH M JIPyTux
ne(ekToB mporpaMM Kak B HCXOJHOM Kozie (Ha S3bIKe BBICOKOTO YPOBHS), TaK M B MAIIMHHOM KOJe
COBPEMEHHBIX KOMITBIOTEPOB.

B PE3YIBTATC U3YUCHUA NUCHUIIJIMHBI CTYACHTBI 6y,I[yT 3HATh.

coBpeMeHHbIe cBoOonHbIe KoMmmmATopHBIE cpeabl (GCC, LLVM u np.) ¥ UX UCTOIBb30BaHUE ISl pealn3aluu
MPOTrPaMMHBIX HHCTPYMEHTOB, 0a3UPYIOIIUXCSI HA KOMIMISTOPHBIX TEXHOJIOTHSIX;

QITOPUTMBI MAIIMHHO-HE3aBUCUMOMN ONTUMH3AINY (CTaTHYECKON ¥ TUHAMHUYECKOH );
pelreHus 3a1a4 00paTHON WHIKEHEPUH, 3aIIUThI MPOrPaMMHOIO Kojla, OOHapyKeHUs 1e(EeKTOB B IMporpammax
U Jp.

CryneHTbl Hay4arcs:

pa3pabaTbiBaTh, OOOCHOBBIBATh W PEaJIM30BBIBATH HOBBIC METONbI U AJITOPUTMBI MAIIMHHO-HE3aBUCHUMOIL
ONTUMU3AIMKM TPOrpamMM, 3aaad o0paTHOW WHXKCHEPUH, 3allUThI MPOrPAMMHOTO KOjJa U OOHApYKCHUS
neeKTOB;

pa3pabaTbiBaTh M pPEaIM30BbIBATh HOBBIC S3BIKM M WX ONTUMH3HUPYIOIIME KOMIMJISTOPHI JJISi HOBBIX
ApPXUTEKTYP MPOIIECCOPOB.

1. leau u 3apauu

eap AUCUMNIMHBI

- H3y4YeHHE OCHOB NOCTPOCHHS ONTHMHU3UPYIOUIMX CTaTMYECKHX M IMHAMHYECKHX KOMITWIITOPOB
COBPEMEHHBIX SI3BIKOB MPOrPAMMHUPOBAHUS, YYUTHIBAIOIINX OCOOCHHOCTH apXUTEKTYp COBPEMEHHBIX
KOMIIBIOTEPOB.

3agaum AU COMIIHHBI
* OCBOEHHE CTyACHTaMM 0a30BbIX 3HAHUH B 00JIACTH ONTHUMU3UPYIOLIEH KOMIMIALUH IPOTPaMM;

* MpHOOpPETEHHE TEOPETUUECKUX 3HAHUK B 00JacTH Teopuu rpad)oB, TCOPUH PEIIETOK, METOIOB cOOpa
CTaTHCTHKH, UCIIOJIBb3YEMBbIX IIPH pa3paboTKe METONOB aHaIM3a U TpaHC(HOpMALIUK TPOTPaMM;

*  OKa3aHHWE KOHCYJbTAllMi W IMOMOIIM CTYAEHTaM B MPOBEICHUH COOCTBEHHBIX HCCIICAOBAaHUN U
pa3paboToK B 00JIACTAX, UCIOIB3YIOIUX KOMITMIATOPHBIE TEXHOIOTHH;

* npuoOpeTeHHEe HaBBIKOB PA0OTH HA COBPEMEHHBIX HEOAHOPOAHBIX PaclpeeIeHHBIX KOMITbIOTEPHBIX
cucTemax.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Ko 1 HanmMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIN
OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B

MpOrpaMMHBIE CPEJICTBA MIPH PelIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITETbHOCTH
poeCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUsg NHOOPMAIIMOHHOW OE30TIaCHOCTH

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh [IK-4.2 3HaeT WCTOYHUKH TPOUCXOKACHUS H yMEET
MIPUMEHUMOCTb UCIIONIb3YEMBIX METOAUK H MPOU3BOAUTH  OLEHKY  TOTPEITHOCTH  M3MEPEeHUH U
METOJIOB JIOCTOBEPHOCTH SKCIEPUMEHTAIIbHBIX PE3YJIbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!




YMETB:

[ (bYH,Z[aMeHTaJILHLIe NOHATHUA, TCOPUHU COBPCMCHHOI'O CUCTCMHOT'O IIPOTrPpaMMHUPOBAHUS

[l CTpyKTypy M COCTaB COBPEMEHHBIX ONTHUMM3UPYIONUINX KOMIHIATOPHBIX cpen (mpumepsl — GCC,

LLVM u np.);

[J  menwu, 3ajadyd M METOABI MAIUIMHHO-HE3aBHUCHMOM, MallMHHO-OPUEHTUPOBAHHON CTaTU4ECKOM U
JUHAMUYECKON ONTHMHU3ALNK ITPOTrpaMM B MPOIECCE MX KOMITUIIALUY;
O IPUHIUIBI IPUMEHEHUS KOMIIMWIATOPHBIX Cpell Ul pelieHHs] APYrux 3aaad IporpaMMHOM
WH)XEHEPUU: BBIABICHHUE AC(PEKTOB U ayIUT IPOrpaMM, 3allyThIBAHUE IPOTPaMM U Jp.

O pa3pabaTbiBaTh, 0OOCHOBBIBATH

MAaIIMHHO-HE3aBUCUMON ONITUMH3ALMH IPOTPaMM;
[l pa3pabarbIBaTh U PEANTN30BBIBATH HOBBIC S3bIKM M UX ONTHMHU3UPYIOLINE KOMIMIISTOPHI 111 HOBBIX
aApXUTEKTYp MPOLECCOPOB, B TOM YHCIE CIIENHATN3HPOBAHHBIX;
[l TIpUMEHATh KOMIMJISTOPHBIE METOIbl M KOMIWIATOPHBIC CpEIbl AJIS pEeIICHMs 3ajad oOpaTHOU
WH)XKEHEPHUH, 3aILUTHI IPOrPaMMHOTO KOa, OOHapyXeHHUs AePEKTOB B MporpaMmax u JIp.
BIIAJIETh:

n  PpCaJIM30BbIBATH

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAaITHH;

[l HaBBIKAMH CaMOCTOSTCIILHOM pa6OTI>I B I/IHTepHeTe;

HOBBIC MCTOIBbI

"

AJITOPUTMBbL

[]  KyabTypo#l pa3paboTKu M peanu3alliid CHCTEMHOTO NPOrPpaMMHOTIO 0OECHEYEeHUS! COBPEMEHHBIX

KOMIIBKOTCPOB,

[]  HaBBIKAMU TPAMOTHOH pa3pabOTKH HOBBIX S3BIKOB IMPOTPAMMHPOBAHMS U HMX MPOrPAaMMHOTO

oOecrieyeHus.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Jlexkmum

CeMuHapHI

JlabGopar. paboTsr

CamocrT.
pabora

[locranoBka  3amaud  ONTUMHU3ALUHU
mporpamMm B Komnuistopax. JlokanbHas
u miobanpHas onTUMHu3auuy. [odanbHas
ONTUMU3ALM. AHAIN3 [TOTOKA JaHHBIX.

10

10

25

Mertonel yckOpeHMsI aHajlind3a II0TOKa
NaHHbIX. Breigenenue o6macreét rpada
[IOTOKA yIPaBJIECHUS.

10

10

25

MexnponenypHblii aHamu3 yKa3aTeleu.
Hpyrue ONTUMU3UPYIOLINE
npeoOpazoBaHusl. IIpumenenue
CTaTU4ECKOIo aHaju3a IIOTOKOB JAaHHBIX
B 3a/1a4ax MH)KEHEPHH MPOrpamM.

10

10

25

OcobenHocTu APXUTEKTYPHI
COBPEMEHHBIX KOMIIBIOTEPOB M 3ajada
reHepaly ONTUMAJIBHOTO Koja. Brinaua
KOMaHJI.

10

20

Pacnpenenenue u Ha3HAuYCHHE
peructpos. [ImanupoBanue koza.

10

20

HapaJ'IJ'IeJIBHOC BBITIOJTHCHHUEC ITUKJIIOB.
I[I/IHaMI/IT-IECKaH nu aJariTuBHas1
ONTUMMU3AlMd B KOMIIMWJIATOpAaX BPCMCHU
BBIITIOJIHCHHUA.

10

20

Htoro

qaCoB

60

45

135

HO,I[FOTOBKa K 3K3aMCHY

30 gac.




OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2.

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

Cemecrtp: 6 (Becennuit)

1. IlocraHoBka 3ajaud ONTHMHU3AIMK MHporpaMMm B Kommuiaropax. JlokampHas M mioGanbHas
ontuMu3anuy. [ mobdanbHas ontuMu3anus. AHaJIN3 NOTOKA JaHHBIX.

3amaua kommwisinud. Heonmrumusupyrommii  komnuiasitop.  OcHOBHbIE  (a3bl  KOMIWISALIMH.
BeisiBnenne ommOOK B Ipolecce KOMOWIIIMM W cooOmeHus o Hux. lIpomexyrounoe
MpECTaBICHHUE TPOrpaMMbl — TpeXaIpecHbI Ko (ueTBepku). [ pad moToka ynpasieHHs U aJrOpUTM
ero moctpoeHus. JlokanpHas W TioOajbHAs ONTUMHU3AIMU. MeTon HyMepanud 3HaueHHH
(JroKaNBbHBIN) KaK OCHOBA JIOKAJIbHON onTUMHU3auru. HegocTaTouHOCTD TOKaNbHON ONTHMHU3ALINH.

Cocrosinue nporpammsbl. [lyTe BbimonneHust (tpacca). IIpsmoit u oOpaTHBI 00XOH NPOTPAMMBL.
Ilepenarounas Qynkums wuHCTpyKumu. Kommosumusi nepenarounbix ¢ysnkuumii. Ilepenarounas
¢ynkuuss 6azoBoro Onoka. OmpeneneHue mnepeMeHHoW. [locTaHoBKa 3amaud O JOCTUTAIOLIMX
ompeneneHusx. lloHsATne KoHcepBaTMBHOCTHM aHanmu3a. Ilepemarounble (QyHKIMM 3amaddl o
JNOCTUTAIOIIUX ompeneneHusix (nmepeaatounsle (yHkumu kiacca gen-kill). 3amkHyTOCTH Kiacca
nepeaaroyHbix ¢GyHkuui gen-kill otHocutenpHO Kommosuiuu. CucTemMa ypaBHEHHU JJISl 3a/1add O
JOCTUTAIOIIUX ONPEACICHUAX M €€ PEUICHHE METONOM uTepauuil. VTepaTHUBHBIN anroput™ ajs
BBIYHMCIICHUS IOCTUTAIOIINX ONPEAeICHUI.

[IpumeHeHne noCTUTAIOIINX OIPEAETICHUN: HAX0XKIEHUE BbIPAKEHUN, HMHBAPUAHTHBIX OTHOCUTEJIBHO
LUKJIOB. AJTOPUTM OOHapyXKEHHUS KOAA, WHBAPUAHTHOIO OTHOCHUTENBHO IHMKJIA. AHAJIN3 >KUBBIX
MepEeMEHHBIX: TepeaTouHble (PYHKIMH, CUCTEMa ypaBHEHUH M UTEPALMOHHBIN alropuTM. AHaIU3
JOCTYTIHBIX BBIPAXKEHHM: MepeaaToyHble (PyHKIUH, CUCTEMa YPaBHEHUH U UTEPALIIOHHBIN aJITOPUTM.

Ananu3 notoka qaHHbiX. O00CHOBaHUE UTEPALIMOHHBIX aaropuTMoB. [lonsTue nonypemerku. CBs3b
MEXIy omepanueii cOopa M IOJTYypEHIETOYHBIM OTHOIIEHHEM Topsanka. IloHsTue BepxHero
(HanOonplero) 3JIeMEHTa NONypelleTKH. Peannzanusi MONYpEHIETOK C MOMOIIBIO KOHEUHBIX
MHO)XecTB. Onepanun oO0beMHEHN U MepecedeHHss MHOXECTB KaK pealn3aluu onepauuu coopa.
Juarpammel nodypemeTok. JlekapToBbl IpOU3BeeHUs NMoypemeTok. I1IoHsITHe CTpyKTyphl MOTOKA
naHHbiX. [loHSATHE 3aMKHYTOCTH ceMeicTBa mepenarouyHblx (YHKIUHA. 3aMKHYTOCTh CEMEHCTB
nepeaaToyHbX (QYHKOUH A7 JOCTUTAIOIIUX ONpPEACNCHHM, KUBBIX NEPEMEHHBIX M JOCTYIHBIX
BBIPAXKECHUI.

MOHOTOHHBIE U TUCTPUOYTHUBHBIE CTPYKTYPHI IOTOKA AaHHBIX. JJUCTpUOYyTUBHOCTH CTPYKTYP MOTOKA
JNAHHBIX JUIsl JOCTUralOIIMX OIPENeIeHUM, >KUBBIX II€PEMEHHBIX W JOCTYNHBIX BbIPaXECHUH.
OO00011IeHHBII UTEPAaTUBHBIM AJITOPUTM U €ro cBoicTBa. [loHATHE MakCMMaIbHOW (PUKCHPOBAHHOM
Toukd. CXOJMMOCTh OOOOIIEHHOTO WTEPATHBHOTO alTOpUTMa K MaKCHMAIBbHOW (UKCHPOBaHHON
Touke. MeanpHOe pelleHHe ypaBHEHHH NMOTOKa JaHHBIX. PemieHue cOOpoM MO BCeM IMyTAM JUIS
IUCTPUOYTUBHBIX M MOHOTOHHBIX CTPYKTYp IOTOKAa AaHHBIX. KOHCEpBaTMBHOCTH MaKCHMAaJIbHOM
(DUKCUPOBAHHOM TOUKH.

[Ipumep HenucTpuOyTHBHON, HO MOHOTOHHOW CTPYKTYpBHI NOTOKAa NAHHBIX — PacHpOCTPaHEHHE
koHCTaHT. [lomypemerka s mpoOiieMbl pacpocTpaHeHHe KOHCTaHT. CeMeWCTBO MeperaToYHbIX
(YHKUMH, €r0 MOHOTOHHOCTh M HEAUCTPUOYTUBHOCT. VITepallMOHHBINA alrOpUTM PacIpoCTPaHEHUs
KOHCTaHT.

UcknroueHne 4acTUYHO W30BITOYHBIX BBIPAXCHUH METOIOM aHaIHM3a OXXHUIACMbIX BBIPAKECHUH.
YeTplpexdTanHbll  AJITOPUTM  OTJIIOKEHHOIO IlepeMelieHns Koaa. JloCTOMHCTBA M HEAOCTAaTKu
noaxoxa. IlpenBapuTensHbId 3Tanm — JUKBUAAUMS KpuThdeckux pebep. IlepBbiil sTam — anammu3
OKAJIA€MBIX BBIPAXKEHUN. BTOpOW 3Tan — aHanu3 AOCTYIHBIX BbIpaXKCHUU. TpeTwil sram — aHainus3
OTKJIAIbIBAEMBIX BhIpaKEHUI. UeTBEPTHIN 3TAll — aHAINU3 HUCIOIb3YEMBIX BBHIPAKEHHN (HCKIIIOUEHUE
MEpPTBOTO KO/Ia).

2. Meto/ipl ycKOpEHUsI aHaIM3a [MOTOKA JJaHHBIX. Beijenenue obnacrel rpada noroka ynpasieHusl.



CrpykTypHbIii aHanu3 rpada MOTOKa ympapieHUs. [JTyOMHHOE OCTOBHOE JEpPEeBO M €ro OOXO.
Hywmepanus y3noB rpada noroka ympaenenus. Kimaccudukanms pebep rpada moroka ymnpasieHUsl.
ANTOPUTM NOCTPOCHHUS ITyOMHHOTO OCTOBHOTO JIepeBa M yIOpsA0YeHUs rpada MOTOKA yIPaBICHUS
B m1youny. Hymepauus y3noB rpada moroka ympasieHus (B nryOuny). lomuuaropsl. CBolcTBa
OTHOIICHHUS JOMHHUpPOBaHUs. MTepaTHBHBIH alropuTM BBIYMCICHUS JIOMHUHATOpOB. JlepeBo
JIOMUHATOPOB U JITOPUTM ero noctpoenus. Kiaccudukanus pedep rpada nmoroka ynpasicHUs.
[ToHsiTHE €CTECTBEHHOTO IHKJIA. AJITOPUTM IIOCTPOCHUS E€CTECTBEHHOTO LHWKJA ISl 33JaHHOTO
obparHoro pebpa. BnokeHHOCTH ecTecTBEHHBIX IHMKJIOB. ['He3na 1ukioB. CHIBHO CBS3aHHbBIC
KOMITOHEHTBI. AJITOPUTM TOCTPOSHHS BCEX MAaKCHMAJIBHBIX CHIJIBHO CBSI3aHHBIX KOMIIOHEHTOB
3a7aHHoOro rpada noToka ynpasieHus. IlpuBoanmsie rpadsl nmoroka ynpasineHus. HenpuBoanmsie
obnmactu (COOCTBEHHBIE M HECOOCTBEHHBIE) rpada MoToKa ympasieHHs. [Ipumepsl HENPUBOAUMBIX
obnacreii. ['myOuHa rpada moroka ynpapicHUs.

[Monstue obmactu. Buabl obmacteit AITOpUTM MOCTPOCHUST HEepapXuu obiacTel sl MPUBOAUMBIX
rpadoB mMoToKa ympapieHus. JlepeBo ynpamiieHHS. AJITOPHTM IOCTPOCHUS BOCXOISIIEIrO MOpsIKa
obnacteid Tpada mnoroka ympaeineHus. Jlpyrue cmocoObl CTPYKTypupoBaHHS TpadoB MOTOKA
YIpaBICHUS: HHTEPBAIBLHBIN aHAIN3, «CTPYKTYPHBINA aHAIH3» C IOMOIIBIO MA0JIOHOB | JIp.

AHanm3 MMOTOKOB JTAaHHBIX Ha OcHOBe oOnacteil. [loctpoeHne mepemarounbix (QyHKIMi obmacreit ¢
MOMOIIBIO ONepannii KOMIO3UINHU, cOopa M 3aMbIKaHUSA. 3aMKHYTOCTh CTPYKTYphI ITOTOKA JaHHBIX
OTHOCHUTEJIBHO OIepaliii KOMIIO3HLUK, cOOpa M 3aMbIKaHHsA. TpEeXdTalHbId alroOpuTM aHalln3a
MOTOKA JIAaHHBIX HAa OCHOBE oOnacTeid (Ha mpuMepe JOCTHTaloNMX OIpeeseHuii). Meron
pacuieruIeH st y3JI0B il 00pabOTKN HENPUBOAMMBIX I'pad)OB IOTOKA yIIPABICHUSI.

dopma cTaTHUECKOTO €IMHCTBeHHOTo mpucBanBanus (SSA-dopma). Onpenenenne SSA-hopMBIL.
[onsatne  [J-dpynkumu. CpoiictBa  [J-pyHknuu.  ba3oBeii  anroputM  mpeoOpa3oBaHUs
MPOMEXKYTOYHOTO TpencTaBieHus: mporpamMmbl B SSA-dopmy. Hemocrarku 6azoBoro anropurma.
[Tpumep npuMeHeHuUs aaropuTMa.

dopMa  cTaTUYEeCKOTO  EAMHCTBEHHOro mnpucBauBaHusi (SSA-tdopma). KsasuonrtumanbHas
SSA-popma. ['panmma pOMUHHpOBaHHSA. AJTOPUTM TIOCTPOCHUS TPAaHUI JOMHHUPOBAHUS.
ITocTpoeHne MHOXecTBa IOOANBHBIX UMEH M JAPYTHX BCIIOMOTATEIbHBIX MHOXKECTB. Pa3merienue
f-pynkumii. [lepenmenoBanue mnepeMmeHHbIX. Boccranosnenune kxoma u3 SSA-¢opmbl. [IpoGnema
MOTEPU KOITHUU

I'moGanpHas HymMepanus 3Ha4eHUWH. J[Ba moaxona K peanusanuu rio0aabHON HyMepaluy 3HAYCHUI:
HyMepalys 3HAau€HWH, OCHOBAaHHAs Ha XJIIMPOBAHMU M HyMepauus 3HAYCHHWH, OCHOBaHHas Ha
KJIaccuukanuu 3HaueHud. Hymepamus 3HaueHHMH, OCHOBaHHAs Ha XdmupoBaHHH. Hymepamus
3HAa4YCHUI B paclIMpeHHOM 0a30BoM Onoke. [ToBTOpHOE HCIONB30BaHUE PE3yJbTAaTOB JUIs OJIOKOB,
BXOJISIIIMX B HECKOJBKO IMyTed. MeXaHn3M KOHTEKCTHO-OPHEHTHPOBAHHBIX XJII-TAOIHI. AJTOPUTM
HyMepaluu 3Ha4eHNH Ha OCHOBE JJOMMHATOPOB.

Hymepanus 3HaueHwii, OCHOBaHHAash Ha KiaccCUpUKAIMKM 3HaueHWH. [lOHSATHE KOHTPYIHTHOCTH
OPHEHTHPOBAHHBIX IPagoB.

OO0bennHeHne HyMepaluuy 3Ha4eHui ¢ mocTpoeHneM SSA-QopMel.

3. MexnpoueaypHblii aHanu3 ykaszarened. Jlpyrue ONTUMH3UpYIOIIME IPeoOpa3OBaHUS.
[IpumMeHeHne cTaTHYECKOIO aHaIM3a [IOTOKOB JIaHHBIX B 33JlauyaX UH)KEHEPUU IIPOrpaMM.

BuyTpunpornenypusiii  (rmobanbhblii). [IpobneMbl, cBs3aHHbIE ¢ 00pabOTKOW YJIEHOB CTPYKTYP,
3JIEMEHTOB MacCHBOB M JIaHHBIX, JOCTYIHBIX MO YKa3aTeJsiM, B TOM YHUCJIE — JUHAMAYECKUX JaHHbIX.
[Monsarue anmaca. Anuacel B si3bike Cu. Anrachl B si3bike Java. [7100ansHbIH (BHY TPUTIPOIIE Y PHBI)
aHaJlu3 ajauacoB: mepBas ¢aza — oOHapyKeHHE anuacoB, BTopas (asza — pacpocTpaHEHHE ajJruacoB
(3amaya aHanmM3a MOTOKA JaHHBIX). HemocTarouHOCTh 1100aIbHOTO aHAIN3a aJIHacoB.
Mexmponenypubiii aHanu3 amuacoB. CrocoObl 3afaHus Tpada BBHIZ0OBOB. UyBCTBHTENBHOCTH K
MOTOKY W KOHTEKCTY BbI30Ba. KOHTEKCTHO-HEUYBCTBUTEIBHBIA MEXIIPOLUECAYPHBIA aHAIN3.
KOHTEKCTHO-UyBCTBUTENIBHBIN aHATN3 HA OCHOBE aHHOTAIMH. KOHTEKCTHO-UyBCTBUTEIbHBINA aHAIN3
Ha OCHOBE KJIaCCH(PHMKALNU U KIIOHUPOBaHUS. KOHTEKCTHO-UyBCTBUTENBHBIN aHAIN3 CCHIJIOK

OnTtuMuzanusi IUKIOB: KiaccupuKanus U 00padOTKa HMHIAYKTUBHBIX II€PEMEHHBIX, pa3BepTKa
IIUKJIOB, MCKJIIOYCHHUE HEHYXHBIX (M30BITOYHBIX) TIPOBEPOK YCIOBUI OKOHYAHUS IMKJIA.
OnTtuMuzanusi MmOTOKa ympaeieHusa. ONTUMU3ALUs BO3BPAaTOB M3 PEKYPCHBHBIX MPOLEAYD.
OtkpsiTOoe BCcTaBieHue mnpouenyp. [lopsmoxk NpuUMeHEHHs ONTUMM3MPYIOIIUX IPeoOpa3oBaHU.
PesxxuMbl KOMITUITSIINN.



PacriozHaBaHre mporpamMM: BOCCTAHOBJICHHE JOKYMEHTAIIMM pa3paboTurka 1O HCXOAHOMY KOIY
nporpammbl. 3amyTeiBaHue (0OQyckamus) mporpamMM Ha si3bIKax BBICOKOTO ypoBHS. Haxoximenue
KPUTHYECKUX OTUOOK U ySI3BUMOCTEH.

Cemectp: 7 (Ocennuii)

4. OcoOCHHOCTH apXHTEKTYPhl COBPEMEHHBIX KOMIIBIOTEPOB W 3ajiada TCHEPAIMu ONTUMAIBHOTO
Koga. Beimaga komaH.

OCOOCHHOCTH ~apXUTEKTYpPbhl COBPEMEHHBIX KOMITBIOTEPOB, YyUYUTHIBAEMbIE MPU TCHEPALUH
oobektHOro koma (0630p). RISC m CISC. Konseliep moToka koMaHa: OJOKHPOBKHM KOHBeilepa,
crcteMa cOpoca KoHBelepa, KOH(IUKTHI 110 JaHHBIM. BeKTOpHBIE perucTpsl 1 BEKTOPHBIE KOMaH/IBI.
Bripeskn u3 maccuBoB. KonBeiiep nmanubix. Jucrerdep u Bbaada komaHna. biok mpenckazanus
nepexonoB. Konseiiepuoe BbimonHeHue. Out-of-Order-poueccopsl. VLIW u  EPIC. Ko,
JIOKaIIbHOCTh, ympexjaromas Beioopka (prefetching). [Ipobnemsbl reHepanuu ONTUMHU3UPOBAHHOTO
KoJ1a.

[IpomexxyToOuyHOE  TPENCTABICHHWE HU3KOTO  YPOBHS  (IIOCIEJOBATEIbHOCTh  TPEXaJPECHBIX
uHCTpyKUmii). Omnepanuu HU3ZKOTO YpoBHS. Mogenb neineBod MamuHbl (1eneBoi si3bik). Habop
komaH]. [IceBnopeructpsl. Pexxumbl anpecanuu: npsiMasi, KOCBEHHas, HHICKCUPOBAHHAs aJ{pECaIiH.
CTOMMOCTh KOMaHJ M CTOMMOCTb MPOTpaMMbl. 3a1add TeHepaTropa Koja: paclpeieicHue MamsTy,
BBIOOp KOMaHJI, pacrpeielieHNe PerucTpoB, BHIOOP ONTHMAIFHOTO MOpPsIIKa KOMaH] (IUIAHUPOBAaHHE
KOJIa).

Pactipenenenne mnamsaTH: cTaTHYecKkoe H auHaMuueckoe. CTaTMuecKoe BBIZCICHUE IaMSTH.
JleCKpUITOPBI PETUCTPOB U ATPECOB.

I'eneparus xona i 6a3zoBoro Onoka. I'eHepanus kofa A7l BEI30OBOB IPOLIEAYP U BO3BPATOB M3 HUX
(cornaimieHus o CBS3AX).

BriOop kKOMaHA — MOCTpOEHHE OTOOpa)KCHUS MPOrpaMMbl B IPOMEKYTOYHOM MPEACTABICHHH Ha
MOCJIEZIOBATEIbHOCTh KOMaH/ 11€JI€BOM MAIlIMHBI.

BeiGop komaH[ myTeMm IepenuchiBaHus AepeBa. [lelicTBusI, maOlIOHbBI, CXeMa TPAHCIALUH JEpeBa.
[Touck COOTBETCTBUIA C TOMOIIBIO CHHTAKCHYECKOTo aHanu3a. Yucna EpmoBa. ANroput™ reHepaniu
KOfla sl Pa3sMEUEHHOTO JAepeBa BBIPAXKEHHUsS. BplunciIeHue BbIpaKEHUH INPH HEIO0CTaTOYHOM
KOJIMYECTBE PETUCTPOB. 3aMOIlIeHHE AepeBa. [eHepamus KoJa ¢ MCIOJIb30BAaHHEM JTUHAMUYECKOTO
POrPaMMHPOBAHHUS.

[TokagpoBasi ONTHMHU3AIKS: YCTPAHEHHE JUITHUX HMHCTPYKIWH; ONTHMHU3AIMS [TOTOKA YIPABJICHUS;
anreOpanyecKie YIpOIEHHs; HCIOIb30BaHUE MAIIMHHBIX HIuUOM. MckioueHne HemoCTHKHUMOTO
KoJ1a.

5. Pacnpe):[eneHI/Ie 1 HAa3HAYCHUC PCTUCTPOB. HJ'IaHI/IpOBaHI/IC Koaa.

PacripeneneHne w Ha3HaueHHE PErHCTPOB B Tipenenax Oasooro Omoka (Dyskrus getReg ().
ImobanbpHOE pacnpesaencHre perucTpoB. VHTepBanbl )KM3HM 3HaueHWH nepeMeHHbIX. [locTpoeHue
uHTEpBaJoB Xu3HH. OneHka croumoctH cOpoca. KoHdnukTHbIe cuTyanuu M rpad KOH(IMKTOB.
[Moctpoenue rpada kordparkToB. Packpacka rpada koHMOIUKTOB cCBepXy BHU3 U CHU3Y BBEpPX.
Pacripenenenue n Ha3Ha4eHUE PETUCTPOB. AJTOPUTM PAacKpacku rpada KOH(IMKTOB CHU3Y BBEpPX.
Crpykrypa pacupenenutens peructpoB. [IpuMepsl 11o0anbHOTO pacipeaeeHus] pErucTpoB

AHanu3 3aBUCUMOCTEH M0 JJaHHBIM. 3aBUCHMOCTH TIO YIpaBleHHio. [pad 3aBucuMOCTEH.
[InanupoBanne crnuckoB 0a30BbIX OoKOB. Omepexaromiee (CHEKYIATUBHOE) —BBIIOJIHEHHE.
Hcnonp3oBaHue npeiukaTHble KOMaH.

I'mo6anpHOE TUIAHMPOBAaHKME KOAA. DKBUBAJIEHTHOCTD 110 yIpaBieHHIo. [lepemenienne koia BBEpX MO
yTH ynpasiieHus. IlepeMennenue koxa BHA3 MO MyTH yIPaBICHUS.

I'mobanbHOE TITaHMpOBaHUE KOJA. AJTOPUTM TI100aIBHOTO TUIAHUPOBAHUSA KOJAa HA OCHOBE O0JIacTew.
Pa3BepTka 1UKIOB. YIUIOTHEHHE OKPECTHOCTEH. ATPECCHUBHBIE AITOPUTMBI MEpEMELIEHUS KOoJa.
Konseitepnzanus nukinoB. Mogens nponeccopa. [lociaenoBarensHoe U MapauieIbHOE BBIOJIHEHNE
urepauuil nukia. YactuuHas pasBeprka nukia. L{ukiel ¢ 3aBUcUMbIMU uTepauusmMu. OrpaHuyeHUs
MpOrpaMMHON KOHBeMepu3anuu. OrpaHUYeHNs, CBSI3aHHBIE C 3aBUCUMOCTSIMU 110 TaHHBIM

ANTOpUTM NpOrpaMMHON KOHBeWepuzauuu. llnmaHMpoBaHUE aUMKINYECKHX IpadoB 3aBUCHMOCTH
naHHbIX. [InannpoBanne rpaoB ¢ NIUKIMYECKHUMHU 3aBUCHMOCTSIMH.



6. HapannenLHoe BBIIIOJIHCHUC ITUKJIIOB. I[I/IHaMI/I'-IeCKaﬂ U ajJallTUBHaAsA OINTHMHU3aAlUA B
KOMITUJIATOPAX BPEMCHU BBITIOJIHCHUS.

CuMMeTpUYHbIE MYJBTHIIpOLECCOpPHl ¢ o0mei namsateio (SMP). MHorosinepable npoueccopsl.
[Tpumep mnapanienbHO BBITOAHAEMOTro IMKiIA. 3akoH Awmpansd. [loHsATHe JOKanbHOCTH IaHHBIX:
NPOCTPAaHCTBEHHAass M BpeMEHHas  JiokanpHOCTh.  DopmanpHash  MOCTaHOBKA  3a/auu
pacrnapanieaBaHus [UKIOB. JleMOHCTpaIis HEKOTOPHIX IPUEMOB pacnapauleIMBaHus Ha [IpuMepe
napajuieIbHON MPOrpaMMbl YMHOXKEHHS MaTPHIL.

PacnapaismenuBanne nukinoB. IIpoctpancTBo urepanuil. IlocTpoeHue NMpOCTPaHCTB UTEpAaLM JJIs
THE3 LMKIJIOB. YIPAaBICHUE IOPSIKOM BBHIIOJHEHUS LUKIOB THE34a. AJITOPUTM HMCKIIOUEHUS
@ypre-MonkuHa. AITOPUTM BBIYMCICHUS TPAHWIl IUKIJIOB Ul 33JaHHOTO IOPS/AKA BBITOTHEHUS.
[loBropHOE wucnonb3oBanue AaHHbIX. COOCTBEHHBIE W TPYIIOBBIE IOBTOPHBIE HCIIOJIB30BAHMS.
Ananu3 3aBucuMocTeil 1o  gaHHBIM. OOHapyXeHHe MapajuieIbHOCTH, He TpeOyromei
cuHXpoHu3anuu. OrpannyeHns pa3OoreHu MPOCTPAHCTBA U UX PEILLCHHE.

Crpykrypa  JIT-xommumstopa.  Ilpumepst  JIT-xoMmuiasitTopoB.  YpOBHM — ONTHMH3AIUH.
[Ipo¢pumupoBanue B JIT-xommunsropax. XpaHeHue JAaHHBIX o0 mnpoduisx. Bwidopounas
ONTUMU3ALIMSL.

Junamudeckast U agantuBHas ontumuzanus B JIT-xkommunstopax. [IpodwmimpoBanue ¢ moMomipo
«cemruioB». Apxurekrypa JIT-komnunstopa Jikes RVM: moxmcucrema u3MmepeHwid, HoacucTeMa
HEPEKOMITMIIALINY, [TOJCUCTEMA YIIPABIEHUS IIPOLIECCOM AMHAMUYECKOW KOMIMIALUH (KOHTPOJLIEP).
@azpl  JIT-xommuwsiuny.  BpiGop  ypoBHS — HepeKOMOHWISIOUH. AJAnTUBHAS — ONTUMHU3ALMSL.
Hcnonb3oBaHue pe3ynbsTaToB MPEAbILYIIEr0 BHIIIOTHEHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heo0xonnmoe ob6opynoBaHue 1Jis JIEKIUN: KOMIBIOTEP U MYJIBTUMEIUITHOE 000pya0BaHuE (ITPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas JiuTeparypa
1. KoMouisTopsl: IpUHIUIBL, TEXHOJIOTHH U HHCTpyMeHTapuil [ Tekct] : [y4e0. mocoOue st By30B] /
Axo, A. B. [u gp.] ; [mep. c aarn. u pea. U. B. Kpacukosa] .— 2-e u3a. — M. : Bunbsimc, 2011 .— 1184
C.

JomnonHurenbsHas auTeparypa

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[IporpammHOe obecriedeHre u HHHOPMAITMOHHBIE TEXHOJIIOTUH HE TPEOYIOTCS.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)
CryaeHT, W3ydalIui AWCIHILIAHY, JODKEH C OJHONH CTOPOHBI, OBJIAJETh OOIIMM IMOHATHIHHBIM

arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare MU3y4dCHUA AUCHUIIIMHBI CTYACHT MOOJDKCH 3HAaTb OCHOBHBIC OIIPCACIICHHA, ITOHATUA,
AKCHUOMBI, AJITOPUTMBI.



VYenemrHoe 0ocBoeHHE Kypca TpeOyeT HapsbKEHHOW caMOoCTOsTENIbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpENHA3HAYEHHBIX [UII CaMOCTOSTEIBHOTO  W3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJTOTOBKY K TU(depeHINaTLHOMY 3a4€Ty U IK3aMEHY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIMBUYaJIbHBIX KOHCYIIBTALUH.

BaxHo 10oOuThCA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPYIHCHUU HW3Y4YCHHsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT oOpamaTbcs 3a KOHCYNIBTALMSMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa CHCTEMHOTO MPOTPAaMMHUPOBAHUS

KYpC: 3

KBaJupuKaAnus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
6 (Becennwii) - JluddepeHnnpoBaHHbIN 3aUeT

7 (ocenHuit) - Dx3aMeH

Pa3paborunk: C.C. laiicapsiH, kaH. (pu3.-MaT. HAyK, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
IPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.2 3HaeT HCTOYHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBbTATC U3YUCHUA NTUCHUILIJIMHBL «KOHCTPYI/IpOBaHI/IG ONTUMUBHUPYIOHIUX KOMIIUIIAATOPOB» o6yqafonmﬁc;1

JOJIKCH:

3HATb:

[J ¢yHaaMeHTaIbHbIE TOHATHUS, TEOPUU COBPEMEHHOIO CHCTEMHOTO IPOTPaMMHUPOBAHMS;
[l CTpyKTypy M COCTaB COBPEMEHHBIX ONTHUMM3UPYIONUINX KOMIHIATOPHBIX cpen (mpumepsl — GCC,

LLVM u np.);

[J  menw, 3ajadyd M METOABI MAIUIMHHO-HE3aBHCHMOM, MallMHHO-OPUEHTUPOBAHHON CTaTU4ECKOM U
JUHAMUYECKON ONTHMHU3ALMK IIPOTrpaMM B MPOIECCE MX KOMITUIIALNY;

O INPUHIUIBI IPUMEHEHUS KOMIIMWIATOPHBIX Cpell Ul pelieHHs] APYTux 3aaad IporpaMMHOM
WH)XEHEPUU: BBIABICHHUE AC(PEKTOB U ayIUT IPOrpaMM, 3allyThIBAHUE IPOTPaMM U Jp.

yMeTh:

O pa3pabaTbiBaTh, OOOCHOBBIBATH U  PEAJN30BHIBATH HOBBIE METOAbl M AJTOPUTMBI
MAaIIMHHO-HE3aBUCUMOHN ONITUMH3ALMH IPOTPaMM;

[l pa3pabarbIBaTh U PEANTN30BBIBATH HOBBIC S3bIKM M UX ONTHMHU3UPYIOLINE KOMIHUIISATOPHI I HOBBIX
aApXUTEKTYp MPOLECCOPOB, B TOM UHCIE CIIENHATN3HPOBAHHBIX;

[l TIpUMEHATh KOMIMJISTOPHBIE METOIbl M KOMIWJIATOPHBIE CpeIbl AJS pEeIICHHs 3ajad oOpaTHOU
WH)XKEHEPHUH, 3aILUTH IPOrPaMMHOTO KOa, OOHapyXeHHUs AePEKTOB B MporpaMmax u JIp.

BJIaJeTh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;
[l HaBBIKAMH CaMOCTOSTEIbHOW paboThl B IHTEpHETE;
[l KyneTypo#l pa3pabOTKu M peau3alyH CHCTEMHOIO MPOTrPaMMHOIO 00ECIEYCHHs] COBPEMEHHBIX

KOMIIBKOTCPOB,

[]  HaBBIKAMU TPAaMOTHOH pa3pabOTKH HOBBIX S3BIKOB IMPOTPAMMHPOBAHHMS U HMX IPOIPAMMHOTO

oOecrieyeHus.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MIPOIUION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOUHOIH aTTecTaluu

o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOMPOCOB I AU PepeHIIMPOBAHHOTO 3aueTa B KOHIIE 6 cemecTpa:

1. TIpomexyTouHOe mpeACTaBICHHE MpOrpaMmbl. Ipad mOTOKa YHpaBIeHHS M alrOPUTM €ro
nocrpoenus. JlokanpHas ontumusanus. IlpeacraBnenue 6a3oBoro 0j0Ka B BHIE OPUEHTHPOBAHHOTO
arukiImdeckoro rpada. JlokaapHBINH MeTo/] HyMepaluy 3HaueHUH. BUbI JIOKAJIbHOM ONITHUMU3AIUH.

2. llonstue mnortoka naHHbIX. CocrosHue mnporpammbl. Ilepenarounas (yHKIMS MHCTPYKLHUH.
[lepenarounas ¢ynkuus 6azoBoro 6moka. [1yTu BeimomHEHHS.



3. OmpeneneHre © HUCHOJB30BaHUE IEpPEeMEHHOW B mporpaMme. [loHSATHE HOCTH-TarOIIEro
ompenenenusi. I[lepenarounple (QYHKIUM JOCTUTAMOIIUX OMNpeneneHuil. WTepaTWBHBIN anropuTm
BBIUMCIICHUS TOCTUTAIOMINX ONPEACTICHHMA.

4. IlpumeHeHre HocTUTAOIMUX ompeneneHuil. OOHapyKeHHe KO/a, WHBApUAHT-HOTO OTHOCUTEIBHO
LIMKJIa U BBIHECEHUE €T0 3a MPeebl LIUKIIA.

5. IlonsiTHe MBOM (aKTHUBHOW) MepeMeHHOo#. MTepaTuBHBIN aNrOpuTM aHAIN3a KUBBIX MEPEMEHHBIX.
[lonarue nocTynHoro BoipakeHus. ITepaTuBHBINA alnro-puT™M BBIYUCICHUS JOCTYITHBIX BBIPAKCHUH.

6. [Tomypemerku. OcHOBHBIE cBOWCTBa noiypeweTok. [Ipumeps! nomypemerok. Hanbomnpmas HuKHAS
TpaHHMIIa U ee CBsI3b ¢ omeparueii coopa. JmarpaMmmsl MomypeneTox.

7. CTpyKTypa MOTOKa AaHHBIX. 3aMKHYTOCTh CeMeiicTBa mepeaaTouHbIX (PyHKUIMI Ui JOCTHraroIuX
OTIpeJICIICHUH, KUBBIX MEPEMEHHBIX M AOCTYIHBIX BbIpaxe-HUIl. MOHOTOHHBIE M AUCTPUOYTHBHBIC
CTPYKTYpbl. JIMCTpHUOYTHMBHOCTb CTPYKTYp [MOCTUTAIOIIMX OIPEAETICHUH, >KUBBIX HEPEMEHHBIX U
JOCTYTIHBIX BBIPKEHUH.

8. OOOOmIeHHBI HWTEpaTUBHBIA anroputM. CXOAMMOCTb HTEPAaTHBHOIO ajroOpuTMa K PELICHHUIO
yYpaBHEHUII NOTOKOB MaHHBIX. MakcuManbHas (ukcupoBaHHas Touka. CpaBHEHHE MAaKCHMAaJIbHOM
(PUKCUPOBAHHOM TOUKM C WACATBHBIM PEIICHUEM YpaBHEHHMU IMOTOKA JAaHHBIX M PEUICHHEM cOOpOM IO
BCEM IIyTSIM.

9. PacnpocTpaHeHne KOHCTaHT Kak 3ajadya IOTOKa JaHHbBIX. llepemarounbie (QyHKIUH CTPYKTYPHI
pacrpocTpaHeHUs] KOHCTAHT, €€ MOHOTOHHOCTb W HEIMCT-PHOYTHBHOCTH. MTEpaTWBHBIN anroputm
pacnpocTpaHeHUs] KOHCTAHT.

10. O6xon rpada noroka ynpasieHus. [ TyOMHHOE OCTOBHOE JIEPEBO. AJNTOPUTM YIOpsiAoueHUs rpada
noroka B niyOuHy. Knaccudpukanms pebGep rpada moroka ympasneHus. Jomunatopsl. CBoicCTBa
OTHOILIEHUS JOMUHUPOBAaHUA. AJITOPUTM BBIUMCIIEHUS JOMUHATOPOB. /lepeBo 1OMHUHATOPOB.

11. O6parubie pedpa 1 ecTecTBeHHBIC IIUKIBI. [locTpoeHHEe eCTEeCTBEHHOTO IIUKIIa 00paTHOTO pedpa.
12. CrpykrypHblii aHanu3 rpada noroka ympasneHus. llonstue oOmactu. Beimenenue oOmacteil B
rpade noroka. Buner obnacreit. [loctpoenue mepapxum odiactedl /il MPUBOAUMBIX TpadoB MOTOKA.
HepeBo ynpasieHusi. AITOPUTM ITOCTPOSHHUS BOCXOASIIETO Mopsiaka obnacrel rpada noroka.

13. AnropuTMm aHanu3a Ha OCHOBE OOJIACTEH: MOCTPOCHHE Hepapxuu olmacteil (CHU3Y BBEpX) U
oOpaboTka wuepapxun obnacteii (cBepxy BHH3). llepecuer mnepematounbix ¢GyHKOuUA. [Ipumep
MPUMEHEHHs ajJrOpUTM aHalln3a JOCTHra-loIiuX Ha ocHoBe oOmacteil. OOpaboTka HENPUBOAMMBIX
rpad)oB MOTOKOB.

14. ®opma cTaTMveckoro eauHCTBeHHOro npucBamBaHus (SSA-popma). DOyHKIUM OO0bEAUHEHUS
sHadueHuit (f-¢pynkuuum). Onpenenenue f-¢pynkumu. CpoiictBa f-pyHknmit. ba3oBblii  anroputm
noctpoeHus SSA-QopmebL.

15. AnroputrM mNOCTpOCHHS KBa3HONTUMANbHOH SSA-QOpMbI. AJTOpPUTM MOCTPO-€HUSI TPAaHHIIBI
JOMUHUPOBAHUS. AJITOPUTM NIEPEUMEHOBAHUS [IEPEMEHHBIX.

16. AnTOpuUTM BOCCTaHOBJICHUS TIPOTPAMMBI 10 €€ KBa3HONTUMANBbHOH SSA-(hopme.

17. ImobanpHas Hymepalusi 3Ha4eHUH (MOCTaHOBKA 3a/1auu). J[Ba moaxona K peanu3aiuy m1o0aisHoN
HyMepauuu 3HaueHuid. [1epBolil MOAX0A: NCIOIB30-BaHUE XOUI-(DyHKIIUH.

18. I'mobanbHast Hymepauus 3HaY€HUI: KOHTPY HTHBIE TOATrpadBbI.

19. AHanu3 anuacoB: OIpEICIICHUE aluacoB, BHIBI annacoB. [1100aibHBIN (BHYTPUIPOLIETYPHBIN)
aHaJIu3 aJIUacoB.

20. HepmocraroyHocTh T[O0ANBHOTO aHaiuM3a ajuacoB. MeXNpoueaypHBId aHalIu3 aluacosB.
KOHTEKCTHO-HEUyBCTBUTEIBHBIA MEXKIPOLEYPHbIH aHanu3 M ero Hejocratku. Iloctpoenue rpada
BBI30BOB.

21. MexnpouenypHblii aHanu3 anuacoB. UyBCTBUTEIBHOCTH K KOHTEKCTY. CTpPOKM BBI3OBOB.
k-orpaHMYeHHBIH KOHTEKCTHO-1yBCTBUTEIIBHBIN aHATHU3.

22. KOHTEeKCTHO-4yBCTBUTEIbHBIN aHAJIN3 HA OCHOBE KJIOHUPOBAHUS U HA OCHOBE aHHOTALUH.

23. CuMMeTpuuYHBIE MYJIBTHIIpOLECCOpsl ¢ obuieit mamsareio (SMP). MHorosaepHbsie HpOLIECCOPHI.
3akoH Ampains. [loHsATHe JIOKaJIbHOCTH IAHHBIX: IPOCTPAHCTBEHHAs M BPEMEHHAs JIOKAJIbHOCTb.
dopmaibHas MOCTAaHOBKA 33/1a4U paciapajieIMBaHuUs] IUKIIOB.

24. PacnapamenuBanue 1ukioB. [IpoctpanctBo urepanuii. [loctpoenre npocTpaHcTB UTEpalui 1
THE3 LHUKJIOB. YIpPAaBJICHHE IOPSIAKOM BBIIOJHEHHUS LUKIOB THE3da. AJNTOPUTM HCKITIOYECHUS
®ypbe-MonkuHa. AJITOpUTM BbIUMCIIEHUS IPAHULL LIMKJIOB JUISl 3alaHHOI'O I10PSIKA BHIIIOJHEHHUS.

25. IloBTopHOE HCHOJdB30BaHWE NaHHBIX. COOCTBEHHBIE W TPYNIOBBIE MOBTOPHBIC HCIIOIB30BAHMA.
Amnanu3 3aBucuMocTeit o JaHHeIM. OOHapyXeHUe MapajuIeIbHOCTH, He TPeOyIomeil CHHXpOHU3AINH.
Orpannuenus pa3dUeHUI MPOCTPAHCTBA U UX PEILICHHE.



ITepeueHb KOHTPOIBHBIX BOIPOCOB JUIS SK3aMEHa B KOHIIE 7 ceMecTpa:

1. I'enepanus xoxa anst 6a3oBoro O10ka
2. Pacnpenernenne 1 Ha3HAYCHUE PETUCTPOB
3. I'moGanbHOE paciipesiesieHne U Ha3HaYeHHEe PerucTpoB. [locTpoeHNe UHTEPBAJIOB KH3HU

4. TmobGanmbHOe pacrpelieieHue W Ha3HaueHue peructpoB. KoHdnukTHble cutTyanuu u rpad
koH(mkTOB. [locTpoenue rpada KOHPIUKTOB

5. I'moGankHOE pacripeneseHne U Ha3HaYeHHe perucTpoB. Packpacka rpada KOH(IMKTOB CBEPXY BHU3.
Packpacka rpada KOHQIMKTOB CHU3Y BBEpX.

6. ImoGanbHOE pacmpeneneHne ¥ HazHaueHHe perucTpoB. CTPyKTypa pacrlpeieiuTessi PerucTpoB.
Anroput™ B 11e710M (Ha IpuMepe)

7. Bb10Op KOMaH[ IMyTeM MepenrchIBaHUS IepeBa.

8. I'eHepanus oNnTUMaIbHOTO KojJa s BelpaxeHuil. Yncna Epmiosa.

9. PekypcHUBHBII alTOpUTM T€HEpALMK KOJa JAJI Pa3MEUEHHOTO J€PEBA BBIPAKEHUS

10. I'eHepanus Koa ¢ UCHOIB30BaHUEM THHAMUYECKOTO TPOrPaMMHPOBAHMS

11. IToxagpoBast ONITUMU3ALIMS

12. IlnannpoBanue koga. AHAIN3 3aBUCUMOCTEM.

13. IInanupoBaHue CIMCKOB 0a30BBIX OJIOKOB

14. CnexkynsatuBHOE TuiaHupoBanue. Onepeskaroliee BhIIOIHEHHE.

15. IT'nobanbHOE TUIIAHUPOBaHKE KOAA. AJITOPUTM [I00ANBHOTO TUIAHUPOBAHMSI HA OCHOBE obOiacTei
16. I'mobanbHOE TIIAHUPOBaHKE KO/ ATPECCHBHBIEC aJITOPUTMBI IIEPEMEIICHHUS KO/ia

17. IlporpaMMHasi KOHBelepu3aLys IUKIIOB.

18. JIT-xomnumsitopsl. [Ipodunuposanue. CamrunpoBanue. BoiOop «ropsiunx» y4acTkoB
19. JIT-komounsaTopel. Apxurekrypa JIT-komnunstopa

20. [TapannensHOE BBIMOIHEHNE HUKIOB. 3akoH Amaas. [loHsTHE TOKaIbHOCTH JaHHBIX
21. ®opmanbHas MOCTAHOBKA 3aJjauy pacliapaljIeIMBaHMsI [IUKJIOB.

22. PacnapannenuBanre nukioB. biokuposanue: Pazouenue Ha 610ku

23. VI3MeHeHue NopsiKka HUKIOB.

24. OOHapy>KeHHe apauieIbHOCTH, He TpeOyIoleil CHHXpOHU3aluu (Ha IpuMepe)

[TpumepHsbIil IepedeHb OUIETOB:

buner Nel.

1. 'enepanus kofa ¢ HCIOJIB30BAHUEM JUHAMHYECKOTO MPOrpaMMUPOBAaHUS
2. [InanupoBanue koJa. AHAJIN3 3aBUCUMOCTEH.

Buier No2.
1. TlokaapoBas onTuMH3aLUS
2. IInanupoBaHre CIUCKOB 0a30BBIX OJIOKOB

Kputepun onennBanus

Onenka ommyHo 10 OamoB - BBICTABJISIETCSL  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
INPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka omaMuHO 9  OaloB -  BBICTABISIETCS  CTYHOCHTY, I[IOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Ouenka ommmuHO &  0GanoB - BBICTaBJsIeTCS CTYIEHTY, II0Ka3aBLIEMY BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OHGHKa XOopouro 77 0aNoB - BBICTABIAETCS CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpUall, rpaMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopouro 6 6ajoB - BBICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U TI0
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOopo1Io 5 0alloB - BBICTABIISIETCSA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MATCcpUall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka yIOBIETBOPUTENHHO 4 Oajia - BBICTABISIETCS CTYACHTY, IMOKa3aBIIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yIOBIETBOPUTEIBHO 3 0ana - BBICTABISICTCS CTYICHTY, IMOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYOBJIETBOPUTEIBHO 2 Oana - BBICTABISCTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJbIICH 4acTH
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oayl - BBICTaBISIETCS CTYICHTY, KOTOPBIi HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMECT HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

Bo Bpems npoBeaenus auddepeHunpoBaHHOrO 3aueTa 1 9K3aMeHa 00yJaroIuecs: MOTYT HOJIb30BaThCS
NpOrpaMMOM JUCLHUIUIMHBI, a TakXe CIPaBOYHOM JIMTEPATYPON, BBIYUCIUTEIBHOW TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

JupdepeHnrpoBaHHBIA 3a4€T MOKET HPOBOIUTHCSA II0 HMTOraM TEKyIIeH YCIeBaeMOCTH M CIa4H
3aJaHui, WM IyTeM OPTraHU3aliH CIIELUATBHOTO OMpPOCca, IPOBOAMMOIO B YCTHOU ¢opme. DK3aMeH
MPOBOIUTCS IyTEM OpPTaHU3alUH CIEIHATBHOTO OIPOCa, IPOBOJUMOTO B YCTHOH (opMme.



