degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAaANOTEeXHUKHN U KOMIIBIOTEPHBIX
TEeXHOJIOrui

E.A. beasinko

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: COBpeMCHHLIC MCTOABI pa3pa60TKH KOMITUJIATOPOB
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(IJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa MUKPOIPOIIECCOPHBIX TEXHOIOTHIA B MHTEIUICKTYIBHBIX CHCTEMAX

yTpaBiIeHUS
Kypc: 4
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
7 (ocennwuil) - luddepeHnpoBanHblii 3a4eT

8 (BeceHHuit) - Jxk3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 gac.
cemuHapsl: 30 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy coctaBui: C.A. JIucuupa

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl MUKPOIPOLIECCOPHBIX TEXHOIOTUN B HHTEIUIEKTYaIbHBIX CHCTEMax
ympasnenus 29.04.2021



AHHOTANMA

B kypce paccmarpuBaroTCs KIIIOYEBBIE MOHATUS W METOABl ONTUMU3HPYIOIIEH TPaHCIALMN KOJA, a TaKkKe
TECTHpOBaHMSA W BepupuKaruu kommnuistopa. [Ipexne Bcero, paccmarpuBaeTcs HpPOLECC KOMIWIISLUH
BLIEJIOM, TIOCJI€ YEero IMPOM3BOIUTCS AETANbHBIN paz0oop paboTsl (a3 xommuisropa. OTaenbHbIC JEKIUH U
CeMUHAaphl TOCBSIIEHBI TECTUPOBAHUIO U BepH(UKaIMK pabOThl TPAHCIATOPOB.

Kypc comepxur B cebe mpakTHUECKHE 3aJaHMsA, OCHOBAHHBIE Ha HCIIOIB30BAHMM COBPEMEHHBIX
KOMITUSUITOPHBIX ~ apXUTEKTyp. il YCHEIIHOrOo OCBOCHHMS CIYIIATEII0 KEJaTelbHO 3HaTh KypChl IIO
[IpOrpaMMUpOaHuIo: «BBeneHue B IporpaMMUPOBAHUEY, «AJITOPUTMBI U CTPYKTYPBI AAHHBIX», K APXUTEKTYPa
KOMITBIOTEpay, «OnepalnnoHHbIe CUCTEMBIY.

1. leau u 3apauu

eap AUCUMNIMHBI

Ienbto Kypca sIBiIs€TCsl NPEACTABIEHUE TEOPETUYECKMX IPHUHIUIIOB U IPAKTUYECKUX IOJXOI0B
pa3paboTKU KOMOMISATOPOB U MX COCTaBHBIX YacTel, ONTUMU3ALUHN, UCIIOIb3YEMBIX B KOMIIMIATOPAX,
METOJIOJIOTUH U TMIPAKTHYECKOE PUMEHEHNE TECTUPOBAHUS U BepU(UKALIMN TPAHCIISITOPOB.

3agauu AU CHUILIHHBI

» [loHuMaHue MOCTPOCHUS KOMITWIATOPA, IPUHIMIIOB MCIIOJIb30BAaHHUS TCHEPATOPOB CHHTAKCHYECKHUX
ananmuzatopoB (Flex/Bison), ycrpoiicTBa coBpeMeHHbIX KoMmwisitopoB ( LLVM wu jgpyrux
KOMHILISITOPOB).

° HporpaMHoﬁ pcaindannuu MNOCTPOCHUA TMPOMCIKYTOUHOIO MPCACTABICHUA KOMIMWIATOpAa C
HCIIOJIb30BAHUCM I'PAMMATHKU A3bIKA,

* IIporpamMmHOI peasii3anuu CIOKHBIX AJITOPUTMOB ONTUMHU3ALMN ITPOTPAMHOIO KOJA;
* IIporpamHoii peanu3anuu reHeparopa OMHAPHOTO KOAA KOMIIUSIITOPA;

* TectupoBanue u Bepu(pUKaIHsI KOMIUIIATOPA,

* AHanm3 Npou3BOAUTEIBHOCTH HU3KOYPOBHETO Kojia mporpamuoro obecrneuenus (I10).

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
KPUTHUYECKUHN aHaJN3 U CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PELICHUsS! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MMOAXOJ U PELICHUsT  |3a7adn

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemernsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPENICTBA IIPH PEeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH OIIK-3.3 Bnazneer MeTogaMu BU3YalbHOTO U IpauuecKoro
Hay4HbIC U (WIN) TEXHUYECKUE IpeACTaBICHUS pe3yabTaToB Hay4YHOM
(TexHOIIOTNYECKNE, UHHOBAIL[IOHHBIC) OTYETHl  |(HAYYHO-TEXHHUYECKOH, MHHOBALIMOHHON TEXHOJIOTHYECKOH)
(myOnmuKanuy, IpOEKTH) JEATEIIbHOCTH B BU/IE OTUETOB, HAyYHBIX ITyOIMKaIMHA

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
uHpOpMaNKIO 00 aKTyalIbHBIX Pe3y/IbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJIICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTb TEOpeTHUeCKue H (WIIH)
IKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl




[MK-2.1 3HaeT NOPUHIUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaI|H

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 Cnoco0en miaHupoBaTb M NPOBOAUTH Hay4yHBIE
UCCIICZIOBAHMSI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEBCKOM paboTsI MOCPEICTBOM
MyOJIMKalUuK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

- OCHOBHBIE METOJIbl IPOIPAMMHUPOBAHUS, [IPUMEHAEMbIE IIPU Pa3pabOTKE CIIOKHBIX KOMIIMIISTOPHBIX
CHUCTEM;

- METOABI IPOTPaMHON peanu3aliy CI0KHbIX AJITOPUTMOB OITUMU3ALUI KOJa;

- METO/BI TECTUPOBAHUS U BepU(UKALIUHN TPAHCIISITOPOB

YMETB:

- pa3pabarbIBaTh U PEATM30BBIBATH KOMITWIIATOP, OT/ICIBHBIC €0 YaCTH M CUCTEMBI €r0 TECTUPOBAHUS H
Bepu(HKaAIIU

BJIAJIETh:

- TEOPETUYECKUMH 3HAaHUSMH B OOJACTH KOMIIWIATOPOB, ONTHMHU3AIMd W  TECTHPOBAHHS
TPAHCJIATOPOB.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIiInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Beenenne B kommwmimmio.  O630p
1 APXUTEKTYP CYILIECTBYIOIIUX 1 1 1
KOMITUSUITOPOB.
) 00630p MIPUHITUTIOB paboTsI 1 1 1
KOMITWJIATOPHOTO (PPOHTEH/IA.
3 I'eneparopsl CUHTAKCHYECKUX | 1 |
ananuzatopoB Flex/Bison.
00630p MIPUHITUTIOB paboThI
4 KOMIIWJIATOPHOTO MUJICH]IA. 3 3 3
[IpomesxyTouHoe MIpeCTaBICHUE
komnuistopa. LLVM IR.
LLVM API. Ilporpamnas reHepamus
5 HPPOMEKYTOUHOTO HIpEeACTaBISACHUS 2 2 2
LLVM.
6 TectupoBanue u BepHUpHKaLUs 1 1 1
KOMITWJIATOPHOTO (PPOHTEH/IA.




7 WnTepnperanus IIPOMEKYTOUHOI'O | 1 |
npencrasiaeHus LLVM.

] Konorenepauuss ©3 MOpOMEXyTOYHOTO 1 1 1
npeacrasnenus LLVM.

9 Onrtumuzanus IIPOMEKYTOYHOI'O 4 4 4
npencrasiaeHus LLVM.

10 O0630p mpuHUMIIOB PabOTHl OHHAPHON 3 3 6
TPaHCIALMHU.

11 JuaaMudeckast OMHapHAs TPAHCIISIIHSL. 2 2 4

12 |Craruueckas OMHapHas TPAHCIAIUS. 2 2 4

13 TectupoBanue 17§ Bepudukarus 4 4 3
KOMITWJIATOPA.

14 00630p MIPUHITUTIOB paboTsI 4 4 g
KOMITHJIATOPHOTO O9KEH IA.

Uroro wacos 30 30 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 7 (OceHHwmi)

1. Brenenue B komnuisnuioo. O030p apXUTEKTYp CYIIECTBYIOIINX KOMITUSIITOPOB.

SI3bIKOBBIE cpenacTBa pa3paboTku. Tumbl KOMOWIATOpOB. CHHTAKCHMYECKHME M JUHAMHYECKHE
TpancasaTopel. IlpopunupoBanue. SI3pikoBble W OMHApPHBIE TPaHCIATOPHl. HaTMBHAs KOMIHMISLMSL.
Kpocc-kommmisiiinsi.  Komnwnsimust B Oaiit-koa.  CTpykTypa — SI3BIKOBOTO — KOMITHIITOpA.
TpéxcTaguiHbIA TPaHCSIITOP.

2. O0630p NPUHLUMIIOB pabOTHI KOMIIMIISITOPHOTO (PPOHTEH/IA.

Pabora anammzaropa wucxomHoro koxa. Jlekcmueckuit aHanu3. CHHTAaTKCHUYECKUH aHaJM3.
CemanTtnueckuii ananu3. CocTaBieHHe TpaMMaTHKH si3bIka. Metonsl pa3bopa daiina nmporpammbl.
Meton peKkypCcHMBHOTO CHycka. TaOnuyHO-ympaBisieMblid HHUCXOSILIUN CHHTAaKCMUECKUH aHalu3.
Bocxopsdmui CHHTaKCUYECKUH aHAIIN3.

3. 'enepartopbl cMHTaKCUYecKnx aHanu3aropoB Flex/Bison.

[MpuHIMTIBL paObOTHl CHHTAKCHUYECKHUX aHann3aTtopoB. OcHoBHBI pabotel ¢ Flex. OcHOBEI paboThl ¢
Bison. [IpaBuna TUnoB, BEIYKUCICHUI U TPAHCSIILUN. YCTpaHEHUS CHHTAKCUYECKUX OIIHOOK.

4. OO030p mNPUHLMIOB pabOTHl KOMIWJIATOPHOrO MuaieHnaa. lIpomexyTodHoe mpencTaBiIeHHE
komnuistopa. LLVM IR.

CpaBHUTENbHBII aHAIN3 IPOMEKYTOUHBIX IPEICTABICHUH KOMIMJISATOPOB. AHalIU3 3aBUCHUMOCTU
MIPOMEXYTOYHOIO TPEACTABIEHUS OT LENEBOW apXHUTEKTypbl. IIpoMeXyTO4HOE NpeaCTaBICHHE
LLVM. Opranuzanus 0OporpaMM, THIIB, HWHCTPYKLUWH, TE€pEMEHHBIE MPOMEKYTOYHOTO
npeactasneHus LLVM IR.

5. LLVM APIL. IIporpamnas reHepanusi IppoMeKyTOYHOTO npeacrasiseHus LLVM.

OCHOBHBIE HHCTPYMEHTHI U1 pabOThI C IPOMEXYTOUYHBIM MpeACTaBIeHneM Komnusuitopa. [Ipunimn
MeHekepa npoxonoB LLVM. Iloctpoutens npoOMeEXyTOYHOIO NMpEACTaBileHus Kommusuiropa — IR
Builder. [lonstue Value B nmpomexxyrounom npeacrasiennn LLVM. Mertoapl reHepaunu Moayiei,
(dyHKIMH, 0230BBIX OIIOKOB ¥ HHCTPYKITHIA.




6. TectupoBanue U BepupUKAIHsI KOMITWISTOPHOTO (PPOHTEH/IA.

Omnpenenenne CleHapUeB sl TeCTHpoBaHUS M Bepedukanuu. Bayrpennue cpenctea LLVM mns
TECTUPOBaHMA U Bepuukanuu. [ eHepauus TeCToB 115l IPOBEPKU KOMITMISTOPHOTO (PPOHTEHA.

7. UHTepnperanuss NpoMeXKyTOYHOro npencrasieHns LLVM.

[Mpunnnn padotel nHTEpHpeTatopoB. Berpoennsiii maTepriperatop LLVM. Knace Execution Engine
LLVM. Hcnons3zoBanue Execution Engine ans mHTEpnpeTanuyu mpoMEKyTOYHOTO MPEICTABICHUS
KOMIIWJIATOpA.

8. Kogoreneparius u3 mpoMexyTouHoro mnpencrasieHuss LLVM.

Crpyktypa reHepatopoB koaa. OCHOBHBIE OJTambl KOJAOT€HEpauuu. BwiOOp HMHCTPYKIM.
[ImannpoBaHue MHCTPYKUMU. MamnHHble WHCTpyKUMH. Pacnpenenenue peructpos. Ilposor u
snuior. Peanusanus coOCTBEHHOTO MTPOX0Aa FeHepaTopa Koja.

9. OnTuMu3anust NpoMeXxyTouHoro npeacrasieHuss LLVM.

OnTuMu3anuu  Ha  [IPOMEKYTOHUHOM  IIPEICTaBIEHUHM. 3aBUCUMOCTH MEXIy IPOXOAaMHU.
OnTuMu3anny BpeMEHH KOMITWIALMU U BPEMEHU KOMIaHOBKHU. OmpenesieHue MpoxoA0B, HMEIOIINX
sHadenue. [Ipuknagnoit uarepdetic npoxomos LLVM. Peanu3zanus cooctBenHoro npoxona LLVM.

Cemecrtp: 8 (Becennuit)
10. O630p NPUHIUIIOB PabOTHl OMHAPHOUN TPAHCISIUH.

bunapnas tpancimauumsa. OnucaHue HCHONB3yeMOH apxXUTeKTypbl. [IpuHimm pa®oTel nexoxepa.
I'enepanys MpoMeKyTOYHOTO MPENCTABIEHUS C IIOMOIIBIO JEKOAEPA.

11. lnunamuueckas OMHapHAS TPAHCIISILIHUA.

OCHOBBI MeXaHW3Ma JUHAMUYECKOH KOMHIUISIMW. THIBI JIWHMAan4eCKOW  KOMITHIISILIUY.
JuHaMuveckass OMHapHAas TPAHCISIUS [0 WHCTPYKIMSM, MO 0a30BBIM OJIOKaM M 1O (YHKIIUSIM.
JlnHaMHUYecKas KOMITWISAIHHA TIPOMEKYTOYHOTO MPEACTANICHHSI, TIOJYYSHHOTO ¢ MMOMOIIBIO JACKOAepa.
OnTHMU3UPYIOLIKE POXO/bI, IPUMEHUMBIEC [IPU JTHHAMUYECKOH KOMITHIISIINY.

12. Cratudeckast OMHapHAS TPAHCIISIIIHSA.

MexaHn3M CTaTH4ECKONM KOMIWJISLUM. [eHepanus HAaTUBHOIO NPUIOKEHHS M3 MPOMEXKYTOUHOTO
IpeCTaBAeHUsT KoMIusuiTopa. ONTUMHU3UPYIOIIME IPOXOAbl, IPUMEHMMBIE IIPU CTAaTHUYECKOMH
KOMITMJISALINY.

13. TectupoBanue 1 Bepu(UKaus KOMITUISITOPA.

Omnpenenenue CHEHAapHeB Ui TECTUPOBaHMS W BepeduKauuu OWMHAPHOW  TPAHCISALUH.
Ucnonp3oBanue BHyTpeHHUX cpeiactB LLVM janms TecTupoBaHuss ¥ BepUpUKAMKA OHHAPHOMN
TpaHcisanuu. [eHepanms TecToB JAisl NpPOBepKH OuHapHOW TpaHcisauuu. lcnonb3oBaHue
MHTEPIIPETAIMX POMEKYTOYHOTO TPEICTABICHUS U1 BepUPHUKALUN KOMITUIISTOPA.

14. O630p NPUHITUITOB pabOTHl KOMIHISTOPHOTO O3KEH A,

WuctpymenTsl reHeparopoB koaa. S3bik TableGen. Mcmons3oBanue daiinoB .td ¢ reHepaTopaMu
koga. Madpactpykrypa onucanus apxutektypsl B LLVM. Peannzanus coo6cTBeHHOrO 69KeHAA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



— HeoOXoJuMoe 000pyI0BaHUE JUIS JICKIHH : KOMIIBIOTEP B MPOEKTOP
— Heobxomumoe mporpammuoe obecrieuenne: MS Office Power Point.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. H. Buprt: IlocTpoeHne KOMIUIIATOPOB.
2. b. K. Jlonec, P. Aynep: LLVM: undpactpykrypa Juist pa3pabOTKi KOMIHISTOPOB.
3. A.B.I'anarenko, 3.3.I'acanoB, B.b.Kynpssues, [1.A.IlanTenees: OnTuMu3npyone KOMIWISTOPHIL.

JomnonHutenbpHas auTeparypa
1. A. Axo, P. Cetn, . Yneman, M. Jlam: Komnunstopsl. [IpHHIMITEL, TEXHOIOTMH, HHCTPYMEHTBI.
2. S. Muchnick: Advanced Compiler Design and Implementation.
3. K. D. Cooper, L. Torczon: Engineering a Compiler.
4. C. Cepmios: KonctpyupoBanue KOMIUISTOPOB.
5. S. Sarda, M. Pandey: LLVM Essentials.

7. llepedyeHn pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI5l OCBOEHHST TUCHMIIJIMHBI (MOTYJIs)

1. ITpumeps! pazpabOTKH KOMITHIIITOPOB SI3BIKOB BHICOKOTO YPOBHS ¢ MoMoInbsio LLVM:
http://llvm.org/docs/tutorial/

2. CoznaHue si3pIKa MPOrpaMMHUPOBaHUs ¢ ucnonb3zoBanueM LLVM: https://habr.com/ru/post/337240/
3. Creating an LLVM Backend for the Cpu0 Architecture:

4. http://jonathan2251.github.io/lbd/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nek1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIHBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALIUIO
MIpE3EHTalNH.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

[locemenune cemuHapoB, paboTa HaJ y4eOHBIM IIPOCKTOM M CaMOCTOsITeNbHas paboTa ¢ JTUTepaTypou.
CamocrosiTenbHass paboTa BKIIOYaeT B ce0s: YTEHHE M KOHCHEKTHPOBAHUE PEKOMEHIOBAaHHOW
JUTEPaTyphl, MPOCMOTP HHTEPHET-PECYPCOB IO TEMaTHKE Kypca, IOATOTOBKY K OTBETaM Ha
KOHTPOJIbHBIE BOIIPOCHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA
npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa MUKPOIPOIIECCOPHBIX TEXHOIOTHIA B MHTEIUICKTYJIBHBIX CHCTEMAX

yTpaBiIeHUs
Kypc: 4
KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
7 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

8 (BeceHHuit) - Jxk3aMeH

Pa3zpatGoTunk: C.A. Jlucunupia



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare m3ydyenus nucuuiuiniHbl « COBpeMEHHbIE METOAbI Pa3pabOTKH KOMITHIIATOPOBY» OO0ydaromuics

JIOJKEH

3HAThb:

- OCHOBHBIE METOJIbl IPOIPAMMHUPOBAHUS, IIPUMEHAEMbIE IIPU Pa3pabOTKE CIIOKHBIX KOMIIMIISTOPHBIX

CHUCTEM;

- METO/IbI MPOTPaMHON pean3aliy CIOKHBIX AJITOPUTMOB ONTUMH3AIMH KOAA;
- METOJIbI TECTUPOBAHMS ¥ BepUDUKAIIUN TPAHCISITOPOB

yMeTh:

- pa3pa6aTBIBaTI> " PCaIn30BbIBATH KOMITWIATOP, OTACIBbHBIC €TO YaCTHU U CUCTCMBI €TO TCCTUPOBAHUA U

Bepu(HKaAIIU

BJIaJd€Th:



- TCOPETUYCCKMMHU 3HAHUSAMU B obmactu KOMIIUJIATOPOB, ONTUMM3AIUN U TCCTUPOBAHUA
TPaHCIATOPOB.

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

C uenbro KOHTPOJISI OCBOCHHUSI 00y4arOIMMUCS Y4eOHOrO Marepuajja B TEYCHHE CEMECTpa CTyIEHTam
Oy/IeT Ipe/ITIoKEHO HAaUCcaTh CEMECTPOBBIE MMPOEKTHI ¢ UcToNb3oBaHueM LLVM.

Tema y4eOHOTrO IpoekTa B 7-oM cemecTpe: Peanusanus s3bIka MpOrpaMMHUPOBAHUS C UCHIONIb30BAHUEM
LLVM.

Tema yueOHOrO npoekTa B §-oM cemectpe: Peannzanusi OMHapHOTO TPaHCIATOpPA C UCIOJNb30BAaHHUEM
LLVM.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAaYH AU PepeHIIMPOBAHHOTO 3auéTa:

1. S3bikoBble cpencTBa pa3paboTku. Tunbl kKoMnuiasTOpoB. CHHTaKCHMYeCKWE M JUHAMHUYECKUE
TpancysaTopsl. IIpodunupoBanue. SI3pikoBble M OMHApHBIC TpaHCHATOPHL. HaTuBHAs KoMIMIIALHMS.
Kpocc-kommmsinus. Komnumsinus B Gaiit-kog. CTpyKTypa sI3bIKOBOrO KOMIMIISITOpa. TpéxXcTaauitHbIi
TPaHCIATOP.

2. Pabora ananmmzaropa wucxomHoro kona. Jlekcudeckwii aHanu3. CHHTaKCHMYECKWH aHAIU3.
CemanTtnueckuii ananu3. CocraBieHHE TpaMMAaTHKH si3blka. MeToabl pazbopa (aiiyia mporpammbl.
Merton peKypCHBHOTO CIycka. TaONWYHO-yNpaBisieMbld HUCXOASIUN CHUHTAKCHYCCKUI aHalu3.
Bocxopsmuii CHHTaKCHYeCKUI aHAIIN3.

3. IlpuHnunsl paboThl CUHTAaKCHYECKUX aHanu3aropoB. OcHOBbI pa®othl ¢ Flex. OcHOBBI paboTHI €
Bison. [IpaBuna THTOB, BEIYUCICHUH U TPAHCIANNN. YCTpAaHEHHS CHHTAKCHYECKUX OIUOOK.

4. CpaBHUTENbHBI aHAIU3 IPOMEKYTOUHBIX IPEICTaBIEHUN KOMIMIATOPOB. AHAIU3 3aBUCUMOCTH
MIPOMEXKYTOUHOTO TIPEACTABIECHHS OT LIENEBOI apXuTekTyphl. IIpomexxyTounoe npencrasienne LLVM.
Opranuzanus nporpamm, THIIBI, HHCTPYKIIMH, IIepEMEHHBIE MPOMEXYTOUHOTO TpeacTaBienns LLVM
IR.

5. OCHOBHBIE HHCTPYMEHTHI AJIs1 pa0OTHI C IPOMEXKYTOUYHBIM NpeICTaBIeHHEM KOMITWIATopa. [IpuHummn
MeHekepa npoxonos LLVM. Ilogxon cTpouTenst IpoOMeXyTOYHOro npeacTasiieHus kommuisaropa — IR
Builder. Ilonsatue Value B mpomexxyrounoMm npeacrasiennn LLVM. Meroasl reHepauuu Momayiei,
(dyHKINH, 0230BBIX OIIOKOB ¥ HHCTPYKITHIA.

6. OmpenerneHre ciieHapuUeB IS TeCTUpOBaHMs W Bepedukanuu. Buyrpenaue cpeacrsa LLVM st
TECTUPOBaHMA U Bepuukanuu. [ eHepanus TeCToB 115l IPOBEPKU KOMITMISTOPHOTO (POHTEHA.

7. lpunnun paboTsl HHTEpHpeTaropoB. Berpoennsiii natepnperarop LLVM. Knace Execution Engine
LLVM. Hcnons3oBanue Execution Engine s uHTepnperanuu NpPOMEXYTOYHOTO MPEACTABICHUS
KOMITWJIATOpA.

8. Crpykrypa reHeparopoB Koxa. OCHOBHBIE JdTambl KOAOTeHEpauuu. BpIiOOp HMHCTPYKIM.
[ImanupoBaHue UHCTPYKLUMI. MammHHEbIE HHCTPpYKIMU. Pacnipenenenue peructpos. IIponor u snunor.
Peanuzanns coOCTBEHHOTO MPOXOAA TeHEpaTOpa Koja.

9. Onrumuzanuu Ha [POMEKYTOUHOM IIPEACTABICHUU. 3aBUCHUMOCTH MEXIY IPOXOAaMHU.
OnTuMu3auny BpeMEHH KOMITWIIALMK M BPEMEHHM KOMIOHOBKH. OIpenesieHue MPOXOA0B, MMEIOIIUX
sHadenue. [Ipuknagnoit uarepdetic npoxomos LLVM. Peanu3zanus cooctBenHoro npoxona LLVM.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB VIS CAAYM SK3aMeHa:

1. SI3pikoBBIE cpexncTBa pa3paboTku. Tumbl KoMmmiATOpoB. CHHTakCHYeCKHE M JAWHAMHUYECKHE
TpancnaTopel. [IpodunupoBanue. S3pikoBble W OWMHAapHBIE TpaHCHATOPbl. HaTWBHAs KOMIHMIISLMSL.
Kpocc-kommmsiiiust. Kommumsiiust B 6aiiT-kog. CTpykTypa sI3IKOBOTO KOMIHIISTOpA. TpéXcTaauitHbIi
TPAHCIIATOP.

2. PaOora ananmmuzaropa wucxomHoro koma. Jlekcuueckuii ananu3. CHHTaKCHMYECKHMH aHAIIU3.
CemanTtnueckuii ananu3. CocraBjeHHE TpaMMAaTHKHU si3bika. MeToabl pazbopa aiina mporpammbl.
Meton peKypcHBHOTO croycka. TaOnW4HO-yNpaBisieMbld HUCXOAAIIMN CHUHTAaKCUYECKHM aHalu3.
Bocxopsdmuii CHHTaKCU4ECKUH aHAIIN3.

3. IlpuHnunel paboThl CHHTaKCHYECKHX aHanm3aropoB. OcHOBEI padoThl ¢ Flex. OcHOBBI paboOTHI €
Bison. [IpaBuna TunoB, BEIYMCICHUI U TPAHCIALUN. YCTpaHEHUS CHHTAKCUYECKUX OIIUOOK.



4. CpaBHUTEIbHBI aHAIU3 IIPOMEKYTOUHBIX IPEICTaBICHUN KOMIMIITOPOB. AHAIU3 3aBUCUMOCTHU
MIPOMEXKYTOUHOTO TIPEACTABIECHHS OT LIENEBOM apXuTekTypsl. IIlpomexxyTounoe npencrasienne LLVM.
Opranuzanus nporpamm, THIIBI, HHCTPYKIIMH, IIE€pEMEHHBIE MPOMEXYTOUHOTO TpezacTaBienns LLVM
IR.

5. OCHOBHBIE HHCTPYMEHTBI AJIs1 pa0OTHI C IPOMEXYTOUYHBIM NpeJICTaBIeHNEeM KOMITWIsATopa. [IpuHummn
MeHekepa npoxonos LLVM. Ilogxon cTpouTenst mpoMeXyTOYHOro npeacTaBiieHus kommuisaropa — IR
Builder. Ilonsarue Value B mpomexxyrouHoMm npeacrasiennn LLVM. Meroasl reHepauuu Momyiei,
(dyHKIMH, 0230BBIX OIIOKOB ¥ HHCTPYKITHIA.

6. Ompenernenue ciieHapUeB ISl TeCTUpOBaHMs W Bepedukanuu. Bayrpenaue cpeacrsa LLVM st
TECTUPOBaHMA U Bepuukanuu. [ eHepauus TeCToB 115l IPOBEPKU KOMITMISTOPHOTO (PPOHTEHA.

7. lpunnun paboTsl HHTEpHpeTaropoB. Berpoennsiii natepnperarop LLVM. Knace Execution Engine
LLVM. Hcnons3oBanue Execution Engine mis uHTepnperanuu NpPOMEXYTOYHOTO MPEACTABICHUS
KOMITWJIATOpA.

8. Crpykrypa reHeparopoB Koxa. OCHOBHbBIE JTambl KOAOTE€HEpauuu. BpIiOOp HMHCTPYKIMM.
[ImanupoBaHue UHCTPYKLUMI. MammHHEbIE HHCTPpYKIMU. Pacnipenenenue peructpos. IIponor u snunor.
Peanuzanms coOCTBEHHOTO MPOXOAA FeHEpaTopa Koja.

9. OnruMuzanuy Ha IPOMEXKYTOHYHOM IIPEICTaBICHUH. 3aBUCUMOCTH MEXIY IIPOXOIaMHu.
OnTuMu3auny BpeMEHH KOMIIWISIIMKA U BPEMEHH KOMIIAaHOBKH. OmnpezeneHHe MPOXOAOB, MMEIOIINX
sHadenue. [Ipuknagnoit uarepdetic npoxomos LLVM. Peanu3zanust cooctBenHoro npoxona LLVM.

10. bunapnas Ttpancimsanus. OmnucaHue HMCIoiab3yeMoil apxurekTypbl. IlpumHummn paGoTel nexoznepa.
I'enepanys mpoMeKyTOYHOTO MPENCTABIEHUS C IIOMOIIBIO JEKOAEPA.

11. OcHOBBl MexaHM3Ma JMHAMUYECKOM KOMNWISIIMH. THIBI JUHAMHYECKOH KOMITHJISILIUH.
JluHaMudeckass OMHapHas TPaHCISAIUS MO0 WHCTPYKIHUSAM, MO 0a30BbIM OJOKaM M MO (DYHKIIHSM.
JlnHamu4deckass KOMIAJISIIUU TPOMEKYTOYHOTO MPEACTABICHUS, MOJyYEHHOTO C IOMOIIBIO AEKOAEpa.
OnTuMu3UpYyIOLIKE IPOXOABI, IPUMEHUMBIE IIPU AUHAMUYECKOM KOMIWIALIUY.

12. MexaHu3M CTaTM4eCKOM KOMOWIALMHU. | eHepaurs HaTUBHOIO MPHIOKEHHUS M3 MPOMEXKYTOUHOTO
IPECTABICHUST KOMIMIATOpa. ONTUMHU3UPYIOIIME IIPOXOAbI, IIPUMEHMMBbIE IIPU CTATUYECKOMH
KOMITMJISALINY.

13. OmnpeneneHue CcleHapyeB MJis TECTUPOBaHWS W BepedUKaMu OWHAPHOW TpPaHCIHSAINH.
Ucnonb3oBanue BHyTpeHHuX cpenct8 LLVM nans TectupoBaHusi U  BepuuKauu OUHAPHON
TpaHCJIAIMH. [ eHepanus TecToB Il IPOBEPKH OMHAPHON TPaHCISLNY.

CTpyKTypa W MHCTPYMEHTHI reHeparopoB kona. OcHOBHbBIE dTambl KojoreHeparuu. S3sik TableGen.
Hcnonb3oBanue ¢aiinos .td ¢ reHeparopamu kona. MudpacTpykrypa onucanus apxutektypsl B LLVM.

[Ipumeps! OUIETOB K SK3aMEHY

Buiet Nel

1. S3bikoBble cpencTBa pa3paboTku. Tunbl kKoMnuiasTOpoB. CHHTaKCHMYeCKWE M JUHAMHUYECKUE
TpancysaTopsl. IIpodunupoBanue. SI3pikoBble M OMHApHBIC TpaHCHATOPHL. HaTuBHAs KoMIMIIALHMS.
Kpocc-kommmsinus. Komnussinus B Gaiit-kog. CTpyKTypa sI3bIKOBOrO KOMIMIISTOpa. TpéXcTaauitHbli
TPaHCISTOP.

2. CTpyKTypa ¥ HHCTPYMEHTHI TeHeparopoB kojaa. OCHOBHBIE 3Tarlbl KojoreHepanun. S3pik TableGen.
HUcnonb3oBanue Qaiinos .td ¢ reHeparopamu kona. MudpacTpykrypa onucanus apxutektypsl B LLVM.

buer Ne2

1. bunapnas tpaHcmsanus. OnucaHue HUCIONIb3yeMoH apxuTekTypbl. [IpuHumn paboTel nexopepa.
I'enepanus npomMeKyTOYHOIO PEACTABIECHUS C [IOMOILBIO JEKOEpa.

2. IpuHnunbel paboOTHl CHHTAKCHYEeCKHX aHanu3aropoB. OcHoBbl paboThl ¢ Flex. OcHOBBI paboThH ¢
Bison. [IpaBuna TUnoB, BEIYMCICHUI U TPAHCIALUN. YCTpaHEHUS CHHTAKCHUYECKUX OIIHUOOK.

Kputepun onennBanus

Onenka otmnano (10) BeICTaBIsieTCs CTYACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIC,
nryOoKue 3HaHMS y4eOHOH MporpaMMbl JUCHUIUTHHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM NMpeaMeTHOH
00JIaCTH, IPOJIEMOHCTPHUPOBABLIEMY YMEHHE YBEPEHHO M TBOPUECKHU NPUMEHSTHh WX HA MPAKTHKE MPH
peLIeHNN KOHKPETHBIX 3aJ1a4, CBOOOHOE U IPaBMIbHOE 000CHOBAHNE IPUHATHIX PEIICHHH.

Onenka omM4HO (9) BBICTABISETCS CTYICHTY, MMOKa3aBLIEMy BCECTOPOHHHUE, CUCTEMAaTH3HPOBAaHHbIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHHE YBEPEHHO NMPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MpaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.



Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBAHHbIE, [ITYOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.

Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYILECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYEHHBIC PE3YIIBTAThI.

OI_IGHKa XOopo1Io (6) BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopomuio (5) BBICTaBISAETCS CTYIEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYyYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN NIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0y4deHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy omHOKu B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM II0CIEeOBAaTENbHOCTH B M3JIOKEHHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENIBLHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OoJblIeld 4YacTH
OCHOBHOTO COZEP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
THUIIOBBIX 33]1a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTaBIIETCS CTYOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl Y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHunpoBaHHBIN 3aU4€T W 3K3aMEH MIPOBOJSTCS B YCTHOU (hopme.

[Ipu mpoBenenunn auddepeHurpoBaHHOro 3adera oOydaromemycsi npepocrasmsercs 20 MUHYT Ha
noaroroBky. Onpoc o0ydaromerocsi mpoBoauTCs B TeueHue 30 MUHYT.

[Tpu mpoBexeHNH yCTHOTO 3K3aMeHa oOydaromieMycs mpeaocTasisiercss 1 yac Ha moarotoBky. Ompoc
oOyyaromierocs o OuieTy Ha YCTHOM dK3aMeHe He JJOJDKEH MPEBBIIIATh IByX aCTPOHOMUYECKUX YaCOB.
Bo Bpems npoBeaenus auddepeHunpoBaHHOrO 3aueTa 1 9K3aMeHa 00yJaroIrecss MOTYT HOJIb30BaThCS
POrpaMMOM JUCLHUILINHEL, a TAKKE CIIPABOYHOM JIUTEPATYPOM, BBIYUCIUTEIBHOW TEXHUKOM U IPOY.



