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: COBpeMCHHLIe MCTOABI pa3pa60TKH KOMITUJIATOPOB
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

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

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS 1O PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEICHHUs TTOCTaBICHHON

YK-1 CriocoGeH ocymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN MOAXO ISl pelIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a MHGOpMalH{ MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpopMaIun




[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh o o
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

NPUMCHUMOCTDB UCITIOJIB3YCMbBIX MCTOJAUK U

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBECHHBIC
METO/IOB

OTHOILLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!
- OCHOBHBIE METOJIbI MPOrPAMMHUPOBAHUS, TPUMEHSIEMbIE TIPU Pa3pabOTKE CIIOKHBIX KOMIHIISTOPHBIX
CHCTEM;
- METOABI MPOTPAMHON pPeaTu3aliy CIOKHBIX AJITOPUTMOB ONTHUMHU3ALMHI KOJIA;
- METO/Ibl TECTUPOBAHMS U BepH(UKAIIMN TPAHCISITOPOB

YMETb:

- pa3pabaTbIBaTh U PEATU30BBIBATH KOMITWIIATOP, OTAEJIBHBIC €0 YaCTH M CUCTEMBI €T0 TECTUPOBAHUS U
BepUpUKaIUN

BJIAJIETD:

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

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITITMHBI (MOYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Beenenne B kommwmsmmpo.  O630p
1 ApPXUTEKTYP CYIIECTBYIOIINX 1 1 1
KOMITUSUITOPOB.
) 00630p MPHUHITUIIOB paboThI 1 1 1
KOMITWJIATOPHOTO ()POHTEHAA.
I'eneparopsr CHUHTAaKCHYECKUX
3 . 1 1 1
aHanuzatopoB Flex/Bison.
00630p MPHUHITUIIOB paboThI
4 KOMITWJIATOPHOTO MUJICH]IA. 3 3 3
ITpomexxyTouHoe Hpe/CTaBICHNIE
kommuisaiTopa. LLVM IR.
LLVM API. [Ilporpamuas reHepanus
5 MIPPOMEKYTOYHOTO TIpeICTaBISICHUS 2 2 2
LLVM.
6 TectupoBanue 17§ Bepudukaius 1 1 1
KOMITWJIATOPHOTO ()POHTEHAA.
Wurteprperanmys MPOMEKYTOYHOTO
7 1 1 1
npencrasiaeHus LLVM.
Komorenepamust #3  NPOMEXYTOUHOTO
8 1 1 1
npencrasiaeHus LLVM.
Onrumusanus MIPOMEKYTOYHOTO
9 4 4 4
npeacrasnenus LLVM.




10 O030p mpUHIMIIOB pPabOTH OMHAPHOMN 3 3 6
TPaHCISHIH.

11 JunaMuueckast OMHapHAasi TPAHCIISLHSL. 2 2 4

12 Craruyeckasi OnHapHasi TpaHCISLUSL. 2 2 4

13 TectupoBanue u BepHUpHKaLUs 4 4 g
KOMIIWJIATOpA.

14 00630p MPHUHITUIIOB paboThI 4 4 3
KOMITWJIATOPHOTO O3KEHa.

HToro gacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 7 (OceHnuii)

1. BBC,I[GHI/IG B KOMITUJIALIHUIO. O630p APXUTCKTYP CYHICCTBYIOIIUX KOMITUSAJIITOPOB.

S3pikoBBIE cpeacTBa pa3zpaboTku. Tumbl KOMOWIATOpOB. CHHTAaKCHYECKHE W JIWHAMHYECKHE
TpancyaTopsl. [Ipodunuposanue. SI3bIKoBbIe U OMHApHBIC TpaHCIATOPHl. HaTHBHAs KOMIMIISALHMS.
Kpocc-kommwisinmsi. Komnmsimust B Oaiirt-kox.  CTpykTypa — SI3BIKOBOIO  KOMIIHJIATOpA.
TpéxcraguiHbIil TPAHCAITOP.

2. O030p NPUHIHIIOB PaOOTHI KOMITUIISITOPHOTO (DPOHTEHIA.

Pabora amammzaropa wucxomHoro koxa. Jlekcuueckuit aHanu3. CHHTaTKCUYECKUH aHaJM3.
CemanTtnueckuii ananu3. CocTaBleHHE TpaMMaTHKH si3bIka. Metonsl pa3bopa Qaiia mporpamMmmbl.
Merton peKypCHUBHOTO CIycka. TaOnMyHO-YIpaBisieMbldi HHUCXOSIIIUN CHHTAKCUUECKUW aHalu3.
Bocxopsmuii CHHTaKCHYeCKUI aHAIIN3.

3. I'enepatops! cuHTaKcCH4YeCKUX aHanu3atopoB Flex/Bison.

[IpuHUMTBL pabOTBHl CHHTAKCHUECKUX aHann3aTtopoB. OcHoBHBI pabotsl ¢ Flex. OcHOBBI paboThI €
Bison. [IpaBuna THTOB, BEIYKUCICHUH U TPAHCSUIIMN. YCTpAaHEHHS CHHTAKCHYECKUX OIUOOK.

4. OO630p mnpUHIMIIOB pabOThl KOMIMJISITOPHOTO MuaieHda. IlpoMexyTouHoe mpeacTaBieHue
kommuisitopa. LLVM IR.

CpaBHUTENBHBIN aHAIN3 MPOMEKYTOYHBIX MPEACTABICHUNA KOMIHMJISTOPOB. AHAalIW3 3aBHCHUMOCTH
[IPOMEKYTOUHOIO IPENCTaBICHUSI OT LEJIEBOM apXUTEKTypbl. IIpomMexyTouHOe IpeicTaBiIcHUE
LLVM. Opranuzauus 0Oporpamm, THIIBI, HWHCTPYKUUH, IEPEMEHHBIE IMPOMEXYTOUYHOIO
npexacrasnenus LLVM IR.

5. LLVM APL. Ilporpamnas renepanusi mppoMeXyTouHOTo mpeactasisieHuss LLVM.

OCHOBHBIE HHCTPYMEHTHI JJIs1 paOOThI C MPOMEXKYTOUHBIM TPEICTaBICHUEM KoMIusuITopa. [IpuHIun
MeHemkepa npoxonoB LLVM. IlocTponTens NpoMeKyTOUHOTO NMpeacTaBieHus kommnusiTopa — IR
Builder. ITonstue Value B mpomexxyrouHoMm mpezacrasiennn LLVM. Metojpl TeHepannu Mopayei,
($yHKUMH, 0a30BBIX OJIOKOB U HHCTPYKIHH.

6. TectupoBanue U BepupUKaLHSI KOMIMIATOPHOTO (PPOHTEHA.

Omnpenenenue cueHapueB A TecTHpoBaHUS M Bepedukanun. Buyrpennue cpenctsa LLVM nmns
TECTUPOBaHUsA U Bepuukanuu. [eneparys TecToB Ui MPOBEPKHU KOMIMIATOPHOTO (POHTEHIA.



7. MaTepnperanuss OpoMexyToO4HOro npeacrasiaeHus LLVM.

[Tpunumn padotel uaTepnperaropos. Berpoennsiii nateprperatop LLVM. Knace Execution Engine
LLVM. HUcnons3zoBanune Execution Engine ays mHTEpnpeTanuu mpoMeKyTOYHOTO MPEICTABICHUS
KOMITHJIATOPA.

8. Kogorenepanus u3 mpoMexyTouHoro npeacrasieHus LLVM.

Crpykrypa reHeparopoB koma. OCHOBHBIE OJTambl KoAoreHepauuu. Bpibop HHCTPYKIHA.
[InanupoBanne HHCTPYKUMH. MammHHble MHCTpYKUuHU. Pacnpenenenue peructpos. llponmor u
snuiIor. Peanuzarust coOCTBEHHOTO Mpoxoa reHeparopa Koza.

9. OnTuMu3anus MPOMEXKYTOUHOTO npeacTasieHus LLVM.

OnTuMu3anMd  Ha [POMEXKYTOHYHOM TPEICTaBICHUH. 3aBUCHMOCTH MEXKIY IPOXOAaMHU.
OnTtuMu3anuy BpeMEHM KOMIIWIALUMY U BPEMEHU KOMIAaHOBKU. OlpejesieHue IpoXoA0B, UMEIOLINX
3nadenue. [Ipuxnagnoit uarepdetic npoxonos LLVM. Peanuzanus co6ctBenHoro npoxona LLVM.

Cemectp: 8 (Becennuii)
10. O630p NpUHIHUIIOB PabOTHl OMHAPHOHN TPAHCISLUH.

bunapnas Ttpancisinusa. OnucaHue HCIONB3yeMOM apXUTEKTyphl. [IpuHIMI paboThl IeKoaepa.
I'enepanus npomMeKyTOYHOIO PEACTABIECHUS C [IOMOILBIO JEKOIEpa.

11. lunamudeckast OMHApHAS TPAHCIISIINS.

OCHOBBI MEXaHHM3Ma JUHAMHWYECKOM KOMHUIUISLUMH. TUIBI JUHMAWYECKOM  KOMITMJISLIMH.
Junamudeckass OWHapHAsl TPAHCIANUAS MO WHCTPYKIHSM, 1O 0a30BBIM OJOKaM WU MO (DYHKITUSIM.
JuHamudeckass KOMIIIALANA TPOMEXKYTOYHOTO MPEACTAICHNUS, TTOTYYEHHOTO C MTOMOIIBIO IeKOepa.
OnTUMU3HPYIOIINE TTPOXOJIbI, TPUMEHUMBIE TIPY JUHAMUYECKON KOMIMIISIIAHA.

12. Crarnueckas OMHapHAas TPAHCISILHA.

MexaHu3M CTaTHYECKOM KOMIMJSLMM. ['eHepalus HaTUBHOTO IPUIOKEHHUS U3 MPOMEXKYTOUHOIO
MpeCTaBICHUsT KOMIUSUITOpa. ONTUMHU3UPYIOIIME TNPOXOAbl, NPUMEHHMBIE IIPH CTAaTHYECKON
KOMITWJISLIUY.

13. TectupoBanue u BepuUKaIus KOMITHISTOPA.

OmnpeneneHue CHEHapueB UId  TECTHPOBAaHMA M BepeUKaluM OWHApHOM  TPaHCISALMH.
Ucnonb3oBanue BHyTpeHHUX cpeactB LLVM mns TectupoBaHuss U BepupHUKauud OWHApHOM
TpaHcnsauu. [eHepanms TecToB s TPOBEpKH OWHapHOW TpaHchsiuu. lcnoiab3oBaHue
HWHTEPIPETALIH TPOMEKYTOUYHOTO NPEACTABICHUS AJIs1 BepUPUKALIMA KOMIHIATOPA.

14. O630p NPUHIUIIOB PaOOTH KOMIMISTOPHOTO O3KEHIa.

WuctpymenTsl reHeparopoB koma. S3sik TableGen. Mcmonb3oBanue ¢aiinoB .td ¢ reneparopamu
kona. MadpacTpykTypa onucanus apxutektypsl B LLVM. Peannzanus coGcTBeHHOTO 69KEH 1a.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

— HeoOxoauMoe 000pyIOBaHHE IS JICKIUH | KOMITBIOTEP M IPOESKTOP
— HeobxoaumMoe nporpammHoe obecnieueHune: MS Office Power Point.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa
1. H. Buprt: IlocTpoenne KOMIUIATOPOB.
2. b. K. Jlonec, P. Aynep: LLVM: undpactpykrypa [uist pa3paboTKi KOMIHISTOPOB.
3. A.B.I'anarenxo, 3.3.I'acanos, B.b.Kynpssues, I1.A.ITanteneeB: OnTumMusupyronme KOMIUISATOPHL.

JlononHuTenbHAs TUTEpaTypa
1. A. Axo, P. Cern, JI. Yneman, M. Jlam: Komnunsropsl. [IpuHIUIIBL, TEXHOIOTHH, HHCTPYMEHTHI.
2. S. Muchnick: Advanced Compiler Design and Implementation.
3. K. D. Cooper, L. Torczon: Engineering a Compiler.
4. C. CepwioB: KoHcTpynpoBaHue KOMIMISTOPOB.
5. S. Sarda, M. Pandey: LLVM Essentials.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. Ilpumeps! pa3pabOTKH KOMIMISTOPOB SI36IKOB BHICOKOTO YPOBHS € moMoinbsio LLVM:
http://llvm.org/docs/tutorial/

2. CozfaHue s3bIKa MPOrpaMMUPOBaHus ¢ ucnonb3oBanneM LLVM: https://habr.com/ru/post/337240/
3. Creating an LLVM Backend for the Cpu0 Architecture:

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

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

[Tocemenune cemuHapoB, paboTa Haj yuyeOHBIM MPOEKTOM U CaMOCTOSITEIbHAs padoTa ¢ JIUTEepaTypoil.
CamocrosiTenpHas paboTa BKIIOYAeT B ce0s: YTEHHE M KOHCHEKTHPOBAHUE pPEKOMEHIOBAaHHOW
JUTEPaTyphl, MPOCMOTP HHTEPHET-PECYpCcOB IO TEMaTHKE Kypca, IOArOTOBKY K OTBETaM Ha
KOHTPOJIbHBIE BOIIPOCHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
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,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare msydyeHuss mucuuiuiiHbl « COBpeMEHHbIE METOABI Pa3pabOTKH KOMITHIIATOPOBY» OO0ydaromuics

JIOJKEH

3HAThb:

- OCHOBHBIE METOJIbl IPOIPAMMHUPOBAHUS, [IPUMEHAEMbIE IIPU Pa3pabOTKE CIIOKHBIX KOMIIMIISTOPHBIX

CHUCTEM;

- METO/IbI MPOTPaMHON pPeaU3aliy CI0KHBIX AJITOPUTMOB ONTUMH3AIMH KOAA;
- METOJIbI TECTUPOBAHMS ¥ BepUDUKAIIUN TPAHCISITOPOB

yMeTh:

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

Bepu(HKaAIIU

BJIA/IETh:
- TEOPETUYECKUMH
TPAHCJIATOPOB.

3HaHUsAIMH B

o0macTu KOMITUJIAATOPOB,

OHTI/IMI/ISaL[I/Iﬁ n TCCTUPOBAHUA

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0



C 1enbro KOHTPOJIS OCBOEHMS OOyYaroIIMMHUCS y4eOHOro Marepuaia B TEUEHHE CeMecTpa CTYICHTaM
OyZeT NpeasoKEeHO HalucaTh CEMECTPOBBIE MMPOEKTHI ¢ ucronb3oBaHuem LLVM.

Tema yueOHOro npoekTa B 7-oM cemectpe: Peannzanus si3plka IporpaMMHPOBaHUS C UCTIONb30BAHUEM
LLVM.

Tema yueOHOrO mpoekra B 8-om cemecTpe: Peanmusanus OGMHApHOTO TpaHCIATOpPA C MCIOIb30BaHUEM
LLVM.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cliauu AU depeHIMpoBaHHOTO 3a4éTa:

1. SI3bikoBBIE cpencTBa pa3paboTku. Tumbl KoMOuiIsATOpoB. CHHTaKCHYECKHE MW JUHAMHYECKUE
TpaHcisTopel. [IpodunupoBanne. SI3bIKOBbIE W OWHApPHBIC TPAHCIATOPHL. HaTWBHAS KOMIWIISIIHSL.
Kpocc-kommmsiiiust. Kommumsiiust B 6aiiT-kog. CTpyKkTypa sI3IKOBOTO KOMIHIISTOpa. TpéXcTa uitHbIi
TPaHCIATOP.

2. Pabora amammzaropa wucxomHoro koma. Jlekcudeckuit anHanm3. CHHTaKCHYECKWUH aHAIU3.
CemanTtnueckuii ananu3. CocraBjeHHE TPaMMAaTHKHU si3blka. MeToabl pazbopa daiina mporpammbl.
Meton peKypCHBHOTO CIycka. TaOMu4HO-YNpaBIsieMbId HUCXOASIINNM CUHTAKCUYECKUH aHAIU3.
Bocxoasiuii CHHTaKCUYE€CKUM aHaIHU3.

3. IlpuHnunel paboThl CHHTAaKCHYECKHX aHanm3aropoB. OcHOBEI pabothl ¢ Flex. OCHOBBI paboOTHI €
Bison. [IpaBuna TUnoB, BEIYMCICHUI U TPAHCIALUN. YCTpaHEHUS CHHTAKCUYECKUX OIIUOOK.

4. CpaBHUTENbHBIA aHATU3 MPOMEKYTOYHBIX TMPEICTABICHUN KOMIMISITOPOB. AHalIW3 3aBUCUMOCTH
MIPOMEXKYTOUHOI'O MPEACTABIECHUS OT LENEBOM apxXUTeKTyphl. [Ipomexyrounoe npexncrasienue LLVM.
Opranuzanus nporpamm, THIIbL, HHCTPYKIHUH, IEPEMEHHbIE IPOMEKYTOYHOro npeacrasienus LLVM
IR.

5. OcHOBHBIE UHCTPYMEHTBHI [UIs PaOOThI ¢ IPOMEKYTOYHBIM IIPEACTaBICHHEM KoMITmIsATopa. [IpuHiun
MeHemkepa npoxoaos LLVM. Iloaxon cTtpouTens MpoMexXyTOYHOro NpeAcTaBaeHus koMnuisatopa — IR
Builder. Ionstue Value B mpomexxyrouHoMm mpexacrasieann LLVM. Meroapl reHepanuu MoAyleH,
($yHKUMH, 0a30BBIX OJIOKOB U HHCTPYKIHH.

6. OmnpenesneHre cueHapueB AJisl TeCTUpOBaHUs W Bepedukanuu. BHyTpennue cpeacrsa LLVM mis
TECTUPOBaHUsA U Bepuukanuu. [eneparyst TeCToB Ui MPOBEPKHU KOMIMIATOPHOTO (POHTEHIA.

7. Ilpunuun paboTsl nHTEpHpeTaropos. Berpoennsiii nntepnperarop LLVM. Knace Execution Engine
LLVM. Hcnone3oBanue Execution Engine s uHTEeprperanuu MpPOMEXYTOYHOTO TMPEICTABICHUS
KOMITHJIATOPA.

8. Crpykrypa reHeparopoB koma. (OCHOBHBIE OJTalbl KOJOTEHEpaluu. BbIOOp HMHCTPYKIHA.
[InanupoBanue MHCTpyKUMA. MammHHBIE HHCTPYKIMK. Pacnipenenenne peructpos. IIponor u snuor.
Peanu3zanms coOCTBEHHOTO MPOX0OA TeHepaTopa Koza.

9. Onrumuzanuy Ha MNPOMEKYTOUHOM TIPEACTABICHUU. 3aBUCHUMOCTH MEXIY IPOXOIaMHU.
OnTuMu3anuu BpeMEHM KOMIIWISIIMKM M BPEMEHM KOMIIOHOBKHU. OIpeliesieHue MpoXoJ0B, UMEIOIUX
3nadenue. [Ipuxnagnoit uarepdetic npoxonos LLVM. Peanuzanus co6ctBenHoro npoxona LLVM.

IlepeueHp KOHTPOIBHBIX BOIPOCOB JJIS CIA4YM SK3aMeHa:

1. S3bikoBble cpencTBa pa3paboTku. Tunbl KoMOuiasTOpoB. CHHTaKCHMYECKWE M JUHAMHUYECKUE
TpancisaTopsl. IIpodunupoBanue. SI3pikoBble M OMHApHBIC TpaHCIATOpHL. HaTuBHAs KOMOMIIALHMS.
Kpocc-kommmsinus. Komnumsinus B Gaiit-kog. CTpyKTypa sI3bIKOBOIO KOMIMIISITOpa. TpéXcTaauitHbIi
TPaHCIATOP.

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

3. IlpuHnunsl paboThl CUHTAaKCHUECKUX aHainu3aropoB. OcHoBbI pa®othl ¢ Flex. OcHOBBI paboTHI €
Bison. [IpaBuna THTOB, BEIYUCICHUH U TPAHCIANNN. YCTpaHEHHS CHHTAKCHYECKUX OIUOOK.

4. CpaBHUTENbHBI aHAIU3 IPOMEKYTOUHBIX IPEICTaBICHUN KOMIMISITOPOB. AHAJIU3 3aBUCUMOCTH
MIPOMEXKYTOUHOTO TIPEACTABIECHHS OT LIENEBOM apXuTekTypsl. IIpomexxyTounoe npencrasienne LLVM.

Opranuzanus nporpamm, THIBI, HHCTPYKIIMH, TIepEMEHHBIE MPOMEXYTOUHOTO MpezacTaBienns LLVM
IR.



5. OcHOBHBIE UHCTPYMEHTBHI [UIs PaOOTHI ¢ IPOMEKYTOUHBIM IIPEACTaBICHUEM KoMITmIsATopa. [IpuHimn
MeHemkepa npoxoaos LLVM. Iloaxon ctpouTens MpoMexXyTOYHOro NpeacTaBaeHus koMnuisatopa — IR
Builder. Ionstue Value B mpomexxyrouHoMm mpexacrasieann LLVM. Meroapl reHepandu MoAyleH,
($yHKUMH, 0a30BBIX OJIOKOB U HHCTPYKIHH.

6. OmnpenesneHre cueHapueB AJsl TeCTUpoBaHUs W Bepedukanuu. Bayrpennue cpeacrsa LLVM ms
TECTUPOBaHUsA U Bepuukanuu. [eneparust TeCToB Ui MPOBEPKHU KOMIMIATOPHOTO (PPOHTEHIA.

7. Ilpunuun paboTsl uHTEpHpeTaropos. Berpoennsiii nntepnperarop LLVM. Knace Execution Engine
LLVM. Hcnone3oBanue Execution Engine s uHTEeprperanuu MpPOMEXYTOYHOTO TMPEICTABICHUS
KOMITHUJIATOPA.

8. Crpykrypa reHeparopoB koma. (OCHOBHBIE OJTalbl KOJOTEHEpanuu. BbIOOp HMHCTPYKIHUA.
[InanupoBanne HHCTPYKUMH. MamHHbIe HHCTPYKUMU. Pacnipenenenue peructpos. IIposor u snuior.
Peanu3zanms coOCTBEHHOTO MPOX0AA TeHepaTopa Koza.

9. OnrumMuzauu Ha TPOMEKYTOHYHOM TMPEICTABICHUH. 3aBUCUMOCTH MEXIY IPOXOAaMHU.
OnTtuMu3anuy BpeMEHM KOMIWIILMUA M BpPEMEHM KOMIaHOBKHU. OlpelesieHHe MPOXOJ0B, UMEIOIUX
snadenue. [Ipuknannoit uarepdetic mpoxonos LLVM. Peanmmuzanus coocTBeHHOTO Tipoxoga LLVM.

10. bunapnas tpaHcisiuus. OnucaHue HCIONB3yeMOW apXuUTeKTypbl. lIpuHumm paboTel nekoaepa.
I'enepanus npomMeKyTOYHOIO PEACTABICHUS C [IOMOILBIO JEKOJEpa.

11. OcHOBBl MeXaHM3Ma JMHAMUYECKOM KOMNWAIMU. THIBl JUHAMHYECKONM KOMIMJIALMHU.
JunamMuueckass OMHapHas TPAHCISALUS MO MHCTPYKLUHUSAM, MO 0a30BbIM OJOKaM MU MO (DYyHKIHSM.
JuHaMuyeckasi KOMIMJILUK TIPOMEXKYTOUHOTO IIPEICTABICHUS], [10JyUYEHHOIO C IIOMOUIbIO JAEKOJepa.
OnTUMU3HPYIOLINE MTPOXOABI, IPUMEHUMBIC TIPU AMHAMUYECKON KOMIMIISALIUY.

12. MexaHu3M cTarudeckodl koMnwisinuu. ['eHepanys HaTUBHOIO NPHIOKEHHUS U3 IPOMEXKYTOUHOIO
npeacTaBieHuss KoMnwisitopa. ONTUMH3UPYIOIIME MPOXOAbI, NPUMEHHMbIE NPU CTATHYECKOH
KOMITWJISLIUY.

13. OmnpeneneHue CIEHapHEeB MJs TECTUPOBaHWS U BepeduKauud OWHAPHOM TpPaHCIALUU.
Ucnonb3oBanue BHyTpeHHUX cpenct8B LLVM jans TectupoBaHuss ¥ BepuUKAlMU OWHAPHON
TpaHchsuuy. [ eHepanus TeCTOB JUIsl IPOBEPKH OMHAPHOW TPaHCIIALIUY.

CTpyKTypa U MHCTPYMEHTHI reHeparopoB kona. OcHOBHbBIE 3Tambl KoporeHepanuu. S3sik TableGen.
HUcnonp3oBanue daiinos .td ¢ reHeparopamu kona. MHdpacTpykTypa onrcanus apxutektypsl B LLVM.

[TpumMeps! OMIETOB K SK3aMeHy

buner Nel

1. SI3pikoBBIE cpexncTBa pazpaboTku. Tumbl KoMmmiATOpoB. CHHTakcHYeCKHe M JAWHAMHUYECKHE
TpancnsaTopel. [IpodunupoBanue. SI3pikoBble W OWMHAapHBIE TpaHCHATOPbl. HaTWBHas KOMIHMIISLMSL.
Kpocc-kommmsiiiust. Kommumsiiust B 6aiiT-kog. CTpykTypa sI3bIKOBOTO KOMIHIISTOpA. TpéXcTaauitHbIi
TPaHCIISTOP.

2. CTpyKTypa ¥ HHCTPYMEHTHI reHepaTopoB koga. OCHOBHBIE 3Tarbl KoporeHepanun. S3bik TableGen.
HUcnonp3oBanue daiinos .td ¢ reHeparopamu kona. MHdpacTpykTypa onrcanus apxutektypsl B LLVM.

buner Ne2

1. bunapnas TtpaHcisius. OmnucaHWe WCIONB3yeMOH apxXuTekTypbl. [IpuHIMD paboThl nexoxaepa.
I'enepanys MpoMeKyTOYHOTO MPENCTABIEHUS C IIOMOIIBIO JEKOAEPA.

2. IlpuHuunsl paboThl CHHTaKCHYECKHX aHanu3aropoB. OcHoBbl paboTsl ¢ Flex. OcHOBBI pabotsl ¢
Bison. [IpaBuna THTIOB, BEIYUCICHUH U TPAHCIANWN. YCTpAaHEHHS CHHTAKCHYECKUX OITUOOK.

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnact, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH NPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIpU peIIeHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U ITPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [TyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHUJIbHOE 000CHOBAaHHUE MPUHATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.



OHGHKa XOopo1Io (7) BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Onenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepuall, TPaMOTHO W TIO0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

OHGHKa XOpouro (5) BBICTABJIACTCA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO U II0
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACT B OTBETC
HJIW B PCIICHUHU 3a4a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OmeHka yIOBIETBOPHUTENBbHO (4) BBICTABISICTCA  CTYICHTY, IOKa3zaBIIieMy (parMeHTapHbIi,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSTHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIHH.

OmueHka yIOBIETBOPHUTENBbHO (3) BBICTABISICTCS  CTYICHTY, IOKa3zaBIIieMy (parMeHTapHbIi,
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.

OreHKa HEYJOBJICTBOPHUTEIHLHO (2) BBICTABISECTCS CTYICHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeyIOBIETBOPUTENbHO (1) BBICTABISCTCS CTYACHTY, KOTOPBIi HE 3HAET OCHOBHOIO
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

JuddepeHmpoBaHHBIN 3aU4€T W 3K3aMEH MTPOBOJISATCS B YCTHOU (hopme.

ITpu npoBexenunn muddepeHInpoBaHHOrO 3aueTa oOydvaromemycs npenocrapisercs 20 MUHYT Ha
noAroToBKy. Onpoc o0yvaromierocst MpoBoAUTCS B TedeHne 30 MUHYT.

[Tpu mpoBexeHUH yCTHOTO dK3aMeHa oOydaromieMycst mpegocTasisiercss 1 yac Ha moarotoBky. Ompoc
o0yyarorerocs 1Mo OMiIeTy Ha yCTHOM DK3aMEHE He JIOJDKEH MPEBBIIIATh IBYX aCTPOHOMHYECKUX YacOB.
Bo Bpems nposenenus audGepeHIMpOBaHHOIO 3a4eTa U IK3aMeHa 00y4alonuecss MOTyT MOJIb30BaThCS
MPOrpaMMOl TUCHIUIUTUHEL, @ TAKXKE CIIPABOYHOMN JIUTEPATY PO, BBIYUCIUTEILHON TEXHUKOW U ITPOY.



