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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas mporpamma nucuMIUIUHBL (MOAyJA) «J(M3allH KOMIMJIATOPOBY» COCTaBji€HA B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3oBanusi — OakamaBpuar mo crenuansHoctd 38.03.05 busnec-undopmaruka, mpopuib
busHec-aHanuTuKa, yTBEp)KICHHBIM NpHUKa30M MUHHUCTEPCTBA HAyKU M BBICIIEr0 00pa30BaHUS
Poccuiickoit ®eneparuu Ne 838 ot 29.07.2020 roaa.

N3yuenune aucuuIuiMHbl (MoAyis) «Jlu3allH KOMIMIISATOPOB» BaXKHO Ui HOHUMAaHMS
NPUHIUIIOB TPeo0pa30BaHMs BHICOKOYPOBHEBOTO KoJa B 3((EKTUBHBIA MALIMHHBIA KO, YTO
CHOCOOCTBYET ONTHMMM3ALUU pabOThl IPOrpaMM M CHUCTEM. JTO 3HAHUE IO3BOJISIET CO3]1aBaTh
HOBBIE SI3BIKH IIPOTPAMMHUPOBAHUS U HUHCTPYMEHTHI pa3pabOTKH, MOBBIIIAs TPOU3BOAUTEIIEHOCTh
U HaJI&KHOCTh IIPOrPAMMHOI0 00€CIIeUEeHHU.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas aucuumuinia (MOAysIb) BKIIFOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOArOTOBKH
OakanaBpuata 1o HampapieHuio 38.03.05 busnec-uapopmaruka, npodunbs buzHec-aHamTuTHKA
U BXOJUT B BapUaTHUBHYIO dYacTh bioka 1, ¢opmupyemyr ydacTHHKaMu 00Opa3oBaTEIIbHBIX
OTHOLIEHHUM.

JucnuniuHa (MOAYIb) SBIsS€TCS BEIOOPHOM U JOCTYIHA Ui U3y4eHus Ha 2, 3 unu 4 Kypce
B 4,5, 6,7, 8 cemecTpax Ha BEIOOP.

Heap n3yyeHus AMCUMIIMHBI (MOYJIS1): OCBOCHUE METOJIOB M MPUHIUIIOB pa3pabOTKu
KOMITMJIITOPOB JIsl MpeoOpa30BaHMs U ONTUMM3ALUHU IPOrPaMMHOI0 KOJa.

3agaun u3y4yeHus AUCHUIIUHBI (MOIYJIs):

— M3Y4YUTh OCHOBHBIE YTPO3bI U YSI3BUMOCTH BeO-npuioxkeHuil, Bkitouas OWASP Top 10
(rakue xak uHbekMH, XSS n CSRF), a Takke MEXaHU3MbI UX SKCIUTyaTallUM U BBISIBICHUS C
UCIMOJIb30BaHUEM HHCTPYMEHTOB aHAN3a,;

— IMpaKTMYeCKHEe METOJbl 3alllUThl, BKIIOYasg ayTeHTH(HKAINIO, aBTOPHU3ALHUIO,
mu@poBaHue JaHHBIX, 0€30M1acHYI0 Pa3pabOTKy K0/1a U KOH(PUTYPALIUIO CEPBEPOB, C aKIIEHTOM Ha
dpeiimBopku Bpoae Django, Spring nnu React;

— pa3BUTh HaBBIKU MPOBEJECHUS MEHTECTOB, ayAuTa O€30MaCHOCTH U pearupoBaHUs Ha
WMHIUACHTBI, BKJIIOYas CO3/laHUE IIOJUTHUK OE30MacHOCTM M MHTErpalMi0 HHCTPYMEHTOB
MOHUTOPHHTA JUIsI MUHUMH3ALlUU PUCKOB B pealIbHBIX MTPOEKTaX.

B pe3ysabrate ocBOeHHsI AMCHUILIUHBI (MOYJIs1) 00YUYAIOIIHIICH JOJIZKEH::

3Hamy:

— MPHUHLUIBI KOMIWISIMY KOJIa U YCTPOHCTBA KOMIMIIATOPOB;

— TEXHUKH ONTUMH3AIMH CTE€HEPUPOBAHHOIO KO/,

— JITOPUTMBI BBIBOJIA TUIIOB JUIsI TMHAMUYECKHX SI3bIKOB IIPOTPaMMHUPOBAHMUS,

ymembp:

— ONHCHIBaTh (HOPMAIBHYIO TPAMMATHKY SI3BIKA;

— HCIMOJIb30BaTh COBPEMEHHbIE HHCTPYMEHTHI JIJIsl TEHEPalUU KoJja KOMITUJISTOPA,;

— aHAJIM3MPOBATh BHYTPEHHEE MPEJCTABICHNUE POTPAMM,;

—  BBINOJHATH IPeoOpa30BaHUs BHYTPEHHETO MPEACTABICHHS ITPOrpamM;

enaoemy:

— HaBBIK pean3allii CTaTUYECKOro aHaIu3aTopa Ko/a;

— HaBBIK peaJn3allii aBTOMAaTHYECKOro IepeBoja KoJa M3 OJIHOTO  sI3bIKa
IPOTPaMMUPOBAHUS B JIPYTOil.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ysibTaTe OCBOCHUS JUCHUILIUHBI (MOIYJS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHHKaMHU YHUBEpCUTETA U B (popMe caMOCTOSTEIbHON pabOThI 00yUYarOIIUXCA:

Komnerenuusi | Conep:kanne KOMIeTeHIHMH Nuauxkarop IlepeyeHpb MIAHUPYEMBIX
KOMIeTeHIIH U pe3yJbTaTOB 00y4YeHHs 10
JucHMIJInHEe (MOIYJIIO)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIH3 U nH(pOopMaIuu B 001aCTH
cUHTe3 HH(popManuy, AQHAJTUTHKH, OCHOBHBIE TIPUHLIUTIBI
MPUMEHSTh CHCTEMHBIH KPUTUYECKOHN OLIEHKN HCTOYHHUKOB
MOJIXOJT IS pEIIeHUs nH(GOPMAITUH U UX PENIEBAHTHOCTH.
MOCTABIICHHBIX 33144 VK-1.2. YMeeT KpUTUYECKU OLICHUBATh
WUCTOYHUKHU HH(OpMALINU U
CHUHTE3WPOBATh JaHHBIC U3
Pa3IMYHBIX ICTOYHUKOB JIJIS
peleHus 3a1a4, IPUMEHATh
CUCTEMHBIH MOJIXO/ K aHAIM3Y H
PEIIeHHI0 KOMIUIEKCHBIX IPOo0IIeM
YVK-1.3. NmeeT npakTudeckuii ommbIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMHU
Y TEXHOJIOTUSIMH IJ1s1 00paboTKU
nHpopMaIuu, GOpMyIUPOBAHUH H
CTPYKTYpUPOBAaHUH 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH HH(OopMaun
OIIK-2. Crioco0eH mpoBOANTH OIIK-2.1. 3HaeT OCHOBHBIC TCHICHITNH U
WCCIIeIOBAaHNE U aHAIH3 XapaKTEePUCTUKH PHIHKA
pBIHKA HHPOPMAIIMOHHBIX WHPOPMAITMOHHBIX CHCTEM U
CUCTEM B UHPOPMAIIIOHHO- UHPOPMAITHOHHO-
KOMMYHUKAIIMOHHBIX KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
TEXHOJIOTHI, BRIOMPATH OIIK-2.2. YMeeTr mpoBOIUTE UCCIIEOBAHUE U
panroHa bHbIC PEIICHUS JUIs aHaJu3 PEIHOYHOU MH(pOpMAIIUU
yHpaBieHus OM3HECOM JUTSL OTICHKH TTIOTPeOHOCTeH On3Heca
1 BBIOOpA ONITUMAITGHBIX PEHICHUN
OIIK-2.3. NmeeT npakTHUeCKU OTIBIT B
pa3paboTKe U BHEIPEHUHU
CTpaTeruii yrnpasieHus ON3HECOM
Ha OCHOBE aHaJIM3a PhIHKA
WHPOPMAIMOHHBIX TEXHOJIOTHH
IK-2. Cnocob6eH HCIonb30BaTh IK-2.1. 3HaeT OCHOBHBIC MATEMAaTHUCCKHE
COOTBETCTBYIOIINI METOABI U HHCTPYMEHTAJIbHbIE
MaTeMaTHYEeCKHUH ammapar u CpeJCcTBa, IPUMEHSIEMBIE IS
MHCTPYMEHTAJIbHBIE CPEACTBA 00paboOTKH ¥ aHaK3a HHPOPMAITUH
Ut 00pabOTKH, aHATTU3a 1 [K-2.2. Ymeet 3¢ (heKTUBHO HCIIONB30BAThH
cUCTeMaTH3aluHi HHPOPMALTUH MaTEeMaTHYECKUH armapar Jis
MO TeMe UCCIIeIOBaHUS JUIs CUCTEMaTH3alluK JJAHHBIX U
peleHus 3a1aq pemenus npodeccroHambHBIX
npodeccnoHaNbHON 3aga4
JEATCIIBHOCTH [1K-2.3. Hmeet npakTHUECKHiA OMBIT pabOThHI
C MHCTPYMEHTAaMH aHaJIN3a
nH(POPMAITUH B PaMKaX
MCCIIEIOBATEIbCKUX ITPOEKTOB
IK-3. Crioco0OeH roTOBUTh Hay4HO- IK-3.1. 3HaeT TpeOOBaHHUS U CTaHIAPTHI

TEXHUYCCKHUEC OTYCTHI,
MMPE3CHTAllNU, HAYYHBLIC
HY6J'II/IKEII_II/II/I 110 pC3yJibTaTaM

oopMIIEHUS HAYYHO-TEXHUUECKUX
OTYETOB, IPE3CHTAIIUH H
Iy OIMKaITHiA
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BBITTIOJTHCHHBIX I/ICCJ'ICI[OBaHI/If/i

[K-3.2.

YMeeT CTpyKTypUpOBaTh U
MPEACTABISTh PE3YIbTATHI
HCCEIOBAHUM B SICHOM U
JOCTYITHOH dopme

I1K-3.3. HMeeT npakTHYECKUH OIIBIT
MOJITOTOBKH ¥ MYOIUKAIHN
HAYYHBIX MaTEpUAJIOB,
OTpasKaroIIuX Pe3yJbTaThl
BBINOJIHEHHBIX MCCIICIOBAHUN
I1K-8 Crioco0eH moj1 pyKOBOJICTBOM I1K-8.1. 3HaeT MPUHITAIIEI ¥ CTAHIAPTHI
crienyanucTa 6osee BHICOKOH yhpaBleHHs TPOSKTaMHU
KaTE€rOpHH OCYIIECTBIATh [1K-8.2. VYMeer pazpabarbIBaTh MIaHbI U
TUTAHUPOBAHUE U OpraHU30BBIBATh MPOCKTHYIO
OpraHU3alHI0 MPOSKTHON JeSITeTbHOCTh B COOTBETCTBUH C
JEeSITeIbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHAapPTaMH
CTaHJAPTOB yNPAaBICHUA I1K-8.3. Nmeet mpakTUyecKuid ONbIT

POEKTaMHU

y4acTus B MPOEKTHOH padoTe,
BKJIIO4asd IVIaHUPOBAHUC U
KOOPJMHALUIO 3324
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCHUILINHBI KonTakTHas padora (Texymui
(MoayJin) Jlexkiun CeMuHapsbl Koutpo | CamocTosiTeab KOHTPOJIbL
(npakTHYecKue Jb Hasi paboTa yCIeBaeMoCTH)
3aHATHS)

1 dopmaibHbIe 5 5 22 Keiic
TpPaMMAaTUKH U KomnoxBuym
OIMHCaHUE CTPYKTYPHI
SI3BIKOB

2 WuctpymenTsl pazbopa 6 6 23 Keiic
rpaMMaTHK U Konmoksuym
a0CTpaKTHbBIC
CHHTaKCUYCCKUE
nepeBbs (AST)

3 [TocTpoenue u aHanu3 3 3 22 Keiic
IIOTOKOB JaHHBIX KOJIJIOKBI/IyM
(DFG)

4 Cratudeckas u 5 5 23 Keiic
JUHaAMHU4eCKas KOJIJIOKBI/IyM
TUIH3AIUS, ATTOPHTMBI
BBIBOJIA THIIOB

5 [IpeobpazoBanus AST 4 4 22 Keiic

KonnokBuym

6 I'eneparus xona u3 3 3 22 Keiic
AST Komnmoxsuym
3auem c OYeHKOll 4 [Tpoext

Hmozo: 26 26 4 134
O6vem oucyuniunsvt (Mo0y/s) 190
(6 ak. u.)
Obvem Ooucyunaunvt (Mooynsn) 5
(6 3au. eo.)
4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)
Neni/m HaumenoBanue paziesa Conep:xanue TUCHUILIHHBI (MOYJIs1) IO TeMaM
JMCHMNJIMHBI (MO1YJIs1)
1 ®dopmallbHbIE TPAMMATHKH U Beenenue B koMo, peryispasie u KC-rpammatrku. BNF /

ONMCAaHUE CTPYKTYPHI SI3BIKOB

EBNF, nekcuyeckas cTpykTypa, KOHQIUKTHbIE TpaMMaTHKH. LL- Vs
LR-mmoxxo61; pa3bop MpOCTHIX TPaMMATHK BPYUIHYIO

2 WuctpymenTsl pa3zdopa rpammaruk | Jlekcep/mapcep-reHeparopst, nocrpoerre AST. O6paboTka onmbok
1 a0CTpaKTHbIE CHHTAKCHUECKHUE napcepa, Buzyanuzanus AST
nepesbst (AST)
3 ITocTpoenue u aHaIu3 MOTOKOB [Ipomexyrounsie npeactasnenusi, CFG, 6azossie DFG. SSA-hopma,
nansbelx (DFG) aHaJIM3 TOCTYITHOCTH U KUBOCTH. ONTUMH3ALNH 110 TaHHBIM:
KOHCTaHTHasl CBEPTKA, YyCTpaHEeHHE MEPTBOTO KO/Ia
4 CraTtnueckas U qJUHaAMHUYecKas Crarnyeckue THITOBBIE crucTeMbl, BeiBoaa Hindley—Milner.
TUTH3ALUS, aITOPUTMBI BBIBOJIA JuHamuueckast / THOpUIHAS TUTIH3AIIUS, TPOBEPKH BO BpEeMs
THUIOB ucnonHenus. [IpakTuka BbIBOJIa TUIOB M aHHOTanui B IR
5 [IpeobpazoBanust AST Hecyrapunr, pedakTOPUHT U YIPOLICHHUS BBICOKOTO YPOBHSL.
WHiialiHUHT, YacTHYHAasI OLIEHKA, IOAr0TOBKA K KOJOT€HEpaliy
6 T'enepanms koma n3 AST Br160p HHCTPYKITHI, perucTpoBoe pacnpeneiacHue. DopMupoBaHue

00BEKTHBIX (DailJIOB, TMHKOBKA U 3aITYCK
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. Haxe, K. LLVM 17: undpactpykrypa 1ist pa3paboTKi KOMIWIATOPOB. PykoBoICTBO AJist
HaunHAIMUX 10 LLVM — cucreme pa3paboTKy KOMITAISTOPOB U COMYTCTBYIOIIUX OUOIMOTEK Ha
C++ : mpakTtuueckoe pykoBojctBo / K. Hake, D. Kan ; nep. ¢ anrn. A. A. CnuakuHa. — MockBa
: AMK TIIpecc, 2024. - 370 c. — ISBN 978-5-93700-303-4. - Texkcr : snekrpoHHbd. - URL:
https://znanium.ru/catalog/product/2205082.

2. Jlonec, b. LLVM: undpactpyktypa 1jisi pa3paOOTKd KOMIHISTOPOB. 3HAKOMCTBO C
ocHoBaMu LLVM wu wucnonp3oBaHue 0a30BbIX OMOIMOTEK [UIsl CO3JaHUS MPOABHHYTHIX
WHCTPYMEHTOB : MpakTuyeckoe pykoBoAcTBo / b. Jlonec, P. Aynep ; nep. ¢ anrn. A. H. Kucenésa.
— 2-¢ m3a. - Mocksa : JIMK IIpecc, 2023. - 343 c. - ISBN 978-5-89818-603-6. - Tekcr :
snekTponHsbid. - URL: https://znanium.com/catalog/product/2108482.

3. Bupt, H. IlocTpoeHne KOMIUIATOPOB : MpakTH4Yeckoe nocooue / H. Bupr ; mep. ¢ anr.
E. B. Bopucosa, JI. H. Yepnsimosa. - 2-e uzn. - Mocksa : IMK Ilpecc, 2023. - 193 c. - ISBN 978-
5-89818-573-2. - Tekcr : anexTponnsiid. - URL: https://znanium.com/catalog/product/2107934.

4. Knunron, JI. JIx. Co3nail cBOif cOOCTBEHHBIH S3bIK MPOTrPaMMUpPOBaHMs. PyKoBOJICTBO
IPOrpaMMUCTa MO pa3paboTKe KOMIMIATOPOB, HHTEPIPETATOPOB U IOMEHHO-OPUEHTUPOBAHHBIX
S3BIKOB JUIsl PEIIEHUS] COBPEMEHHBIX BBIYMCIMTENbHBIX 3a/1a4 : MPaKTUYECKoe pyKoBOACTBO / JI.
JIx. KimuaTow ; miep. ¢ aara. C. B. Munna. - Mocksa : JIMK Tlpecc, 2023. - 408 c. - ISBN 978-5-
93700-140-5. - Tekcrt : anexTponHsIi. - URL: https://znanium.com/catalog/product/2109499.

Hononnumenvnan r1umepamypa:

5. Hosoxwuinos O. I1. Apxurektypa 9BM 1 BBIMUCIUTEIBHBIX CUCTEM : YIEOHUK I BY30B
/ O. I1. HoBoxuioB. — 2-¢ u3M., ucmp. u gomn. — Mocksa : U3narensctBo HOpaiit, 2025. — 505
c. — (Bwicmee obOpaszoBanme). — ISBN 978-5-534-20365-3. — Tekct : 31meKTpOHHBIN //
OopazoBarenpHas miartdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/568920.

6. TomncrobpoB A. I1. Apxurektypa DBM : yuebnuk st By30B / A. I1. Toncrobpos. — 3-
e u3l., nepepad. u gom. — Mocksa : MznmatensctBo HOpaiit, 2025. — 162 ¢. — (Bricmiee
obpazoBanmue). — ISBN 978-5-534-16839-6. — Tekct : amekTpoHHBIN // OOpazoBaTenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/566711.

7. MansBko A. A. @opmanbHble S3bIKHM U KOMIUJISTOPHI : y4eOHUK A BY30B / A. A.
Manssko. — Mocksa : U3natenbctBo FOpaiit, 2025. — 429 ¢. — (Bsicmiee oOpazoBanue). —
ISBN 978-5-534-04288-7. — Texkcrt : snextpoHHbIA // OOpa3oBarenbHas muatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/562822.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHUBEpCUTET pacmojaracT MaTepHaIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIUM MTPOTHBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecIlieurBarOLIeH IpOBEeIeHNE BCeX
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BUJOB JHUCIUIUIMHAPHOW ¥ MEXIUCIHUILUTMHAPHON TTOATOTOBKH, IMPAKTHYECKOW M HAy4YHO-
UCCIIEIOBATEIbCKON PadOT 00YJaIOMNXCsl, TPEAYCMOTPEHHBIX YUCOHBIM ITAHOM.

[TomMernieHus1, KOTOPBIE MPEICTABIISIOT CO00M yUeOHbBIE ayUTOPUH IJIsl TPOBEICHUS 3aHSATHIA
JEKIIMOHHOTO THUMA, 3aHATUH CEMHHApPCKOro (IPaKTUYEeCKOro) THIA, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIUI, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTaI|H, a TAKKE
MOMEIICHUS Il CAMOCTOATEIBHOM paObOThl U MOMEIICHUS Ui XpaHEHHUS U MPO(YUIAKTUIECKOTO
o0CITy>)xuBaHus yueOHOTO 000pynoBanus. [loMeleHns] YKOMIUIEKTOBaHbI CIICIIUATN3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIlUMH Ui TPEACTaBICHUS Y4eOHOH
nHpopMaIuu OOJIBIION ayAUTOPHH.

N3yuenne qUCUUTUTMHBI (MOZYIA) 00ECTIeYMBAETCsl B YIEOHBIX ayIUTOPHSIX, OCHAIICHHBIX:

— CTOJIaMHU U CTYJIBSIMHU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHWYECKHMHU KaIbKYJISITOPAMHU;

—  CHEIHUATU3UPOBAHHBIM 000pYyI0OBaHHUEM, BKIIFOYAs! IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[TomernieHust 151 CaMOCTOSITEIBHON pabOThl 00yUYaIOIIUXCSl, B TOM YHUCIIE TPUCTIOCOOTICHHBIC
JUIL WCIIOJIb30BAHUSI WHBAJIMAAMHU M JIUIIAMUA C OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU 3]I0POBBS,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKON C BO3MOYKHOCTBIO MOJKIIOUEHHs K ceTn «MHTepHeT» U
oOecrieyeHHEM  JIOCTyNa B JJICKTPOHHYI  MH(POPMAIMOHHO-00pPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyuJaronmMest TPEIOCTAaBIsIeTCS JOCTYN (B TOM 4YHCIIE YIAleHHBIH) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCJIC AJIEKTPOHHBIM OHMOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NPOQECCHOHAIBHBIM 0a3aM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM):

Ne HaumeHnoBanue mopraa Ccblika
(u3maHusl, Kypca, 1I0KyMeHTAa)
1. | Hayunas snektponHas 6ubiroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoreka
2. Bbasza mausbix g | T-cnenquanucros https://habr.com
3. Basza gannaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbbiii mopran «Poccuiickoe oopasosanue” | https://www.edu.ru/

6. HNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnexiums nudpoBsix odpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITUOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr WHDOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTenbHOTO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YHCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOeclieueHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmue 110 IIponsBoacTBO JInnen3nonnoe / cB000HO
pacnpocTpaHsieMoe
OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nuuensuonHOe
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacipoCTpaHsIeMoe
Google Chrome 3apyOexHoe CBOOOJHO pacmpocTpaHsIeMoe

OducHble NPUITOKEHUS:

DNEeKTPOHHBIA JOKYMEHT



https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Microsoft Imagine (Visio, OneNote) 3apyOexHoe JMLIEH3UOHHOE

TeXstudio 3apy0eIKHOE CBOOOJHO pacIpoCTpaHIEMOE
Adobe Acrobat Reader 3apy0exKHOE cBOOOHO pacIpOCTPaHIEMOE
IIporpammHoe oGecniedeHne 115 IVIAHMPOBAHNUS M YYeTa BpeMEHM:

Toggle app | 3apy6erxHoe | cBoGoIHO pacipocTpaHsiemMoe
CucreMbl ynpapJjieHHsI TPOEeKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOE

CucTeMbl ynpaBJieHus1 0a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxuoe | nHuensHonHOE

Cucrtemsbl pe3eppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nuuensnonHOE
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynprantlLroc: cripaBouHO-IIpaBOBast OTEYECTBEHHOE | JINIICH3UOHHOE

cucTeMa

CpencTBa AHTHBMPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mist 6usneca OTE€YECTBEHHOE | JIHIIEH3HOHHOE
Crampmaprasni Russian Edition

Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHoe CcBOOOIHO pacpoCTpaHsIeMOe
Bash (Unix shell) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHoe CBOOOJTHO pacpoCTpaHIeMOe
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exHoe CcBOOOIHO pacpoOCTpaHIeMOe
IlakeTbl IPOrPaMMHBIX CPEeACTB M OMOJIHNOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHoe CBOOOJIHO pacpoCTpaHIeEMOe
Cucrtembl ynpapjeHusi 0néanorpaguyeckoii HHGpopmManueii:

Zotero | 3apyOexHoe | cBOOOIHO pacnpocTpaHsieMoe
CepBHCHI B CIIYKOBI:

Bind 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe
Docker 3apyOexKHOE CBOOOJTHO pacIpoCTpaHsIeMOe

7. MeToauuyecKue 1 OlleHOYHbIE MaTepHuaJbl
MeToanyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCIHUIIJINHBI (MO)ly.]'[ﬂ)

B mpouecce u3ydenus nucuuiuiiHbl (Moxyns) «besomacHocts Web-npuiioxkeHuin» B
paMKax TEKYyILIEro KOHTPOJs yCHEBAaeMOCTH MCIIONB3YIOTCS Takhe BUAbI yuyeOHOW paboThl, Kak
JIEKIIH, CEMUHAPBI, KOJUIOKBUYMBI, KEHChI, IPOEKT, a TAK)KE Pa3IMUHbIE BUJIbI CAMOCTOSATEIbHON
paboThl OOydJaroIMXcs MO 33JaHUI0 IpErojaBaTelis, HalpaBleHHbIE Ha pPa3BUTHE HaBBIKOB
npoeccCuoHaNbHOM JIEKCUKHU, 3aKpeIUIeHnEe MPaKTUYECKUX MpodeccHoHaNbHBIX KOMIETEHIIHH,
MOOUIPEHNE UHULINATHB.

Jlekyusi — CHCTEMAaTHYEeCKO€, IIOCIEe0BaTEIbHOE, MOHOJIOTUYECKOE  HU3II0KEHUE
npernojiaBaTesaeM yueOHOro MaTtepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpouecce nexknuii peKOMEHIyeTcsi BECTH KOHCIHEKT JIeKIUH: KpaTKO M CXEMaTU4YHO
(UKCUpOBaTH OCHOBHBIE WJEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KIIFOYEBBIE CJIOBa M TepMHUHBI. HeoOXOAMMO OTMETHTH BOMPOCHI WM MaTepHallbl, KOTOpbIE
BBI3BIBAIOT 3aTPYAHEHHUS, U TONBITATHCS HAlTU OTBETHI B PEKOMEHI0BAaHHON nuTeparype. Eciaun
pa3zoOpaThCcsi B MaTepuaie He yAaercs, cleayeT chopMyiaupoBaTh BOINPOC M 3a4aTh €ro
IIPENoAaBaTeN0 Ha KOHCYJIbTALUK WM BO BPEMSI CEMUHAPCKOTO (IIPAKTUYECKOI0) 3aHATHS.

Cemunap — 310 (hopma y4eOHOM NEATeTLHOCTH, MPOBOAMMAs B y4eOHOM 3aBEJACHHUH IO
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PYKOBOJICTBOM IpemojaBaTesis, TAe CTYACHTHl AaKTUBHO Y4YacTBYIOT B OOCYXIEHUSX,
NPAaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOACHCTBHSL.

s ycnenmHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCs 3apaHee 03HAKOMUTBCS C TEMOU
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYacCTBOBATh B
oOcyxaeHuu. Takxe MOJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
[1y0’Ke IIOHATh MaTepUal U MPOJIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Keiic — npaktudeckas pa0oTa CTYAEHTOB HaJ| pPEIbHBIMU WJIH CMOJCIUPOBAHHBIMU
3a/1a4aMH, 4TO MTO3BOJISIET CTYACHTY IPUMEHATh TEOPETUUECKHUE 3HAHUS HA ITPAKTHKE.

CryneHT caMOCTOATENIBHO pa3padaThIBaeT CTPATETHIO PELICHUS IOCTABIEHHOM 3a/1a41, 4TO
CIOCOOCTBYET PAa3BUTHIO HABBIKOB KPUTHYECKOI'O MBIIUIEHUS U CAMOCTOSTEIBHOIO NPUHATUS
pewennii. Takol moaxo moMoraer NOAroTOBUTh Oy yIIMX CIIELUAINCTOB K PealbHbIM BBI30BaM
B UX IPO(eCCUOHATBHOMN IeSTETbHOCTH.

Konnokeuym — ycTHbIE OTBETBI Ha BOIIPOCHI, CIIUCOK KOTOPBIX U3BECTEH CTYJICHTY 3apaHee.

B mpomecce mMOAroToBKM K KOJUIOKBUYMY HEOOXOAWMO TPOAHAIM3HPOBATH YyueOHBIE
MaTepHalbl, 03HAKOMUBLIMCH C JICKIUSAMM, YU€OHMKAMU U JIONOJHUTEIbHBIMU HCTOYHHKAMH,
aKLIEHTUPYs BHMMAaHHE Ha KJIIOYEBBIX TemaX. PekoMmeHayercs co3gaTh CTPYKTYpHPOBAHHBIE
KOHCIIEKTbI, BbIJIEJIAsS OCHOBHBIE UJIEH, TEPMUHBI U (DOPMYJIBL.

Ilpoexm — uccnenoBarenbckas padboTa 10 Kypey U Ipe3eHTalusl pe3ysbTaToB.

Jis ycnemHod MOATOTOBKM K MPOEKTY: YETKO ONpENeNUTe LEeMH M 33Jayd MPOeKTa,
pacopenenure pojud U O0S3aHHOCTH MEXIYy YYacTHHKaMH, a TaKKe YCTAaHOBUTE CpPOKHU
BBITMIOJTHEHUSI KXKI0W 4acTH paboThl. PerynspHo mpoBoauTe BCTpeun AJis 00CYXKACHHS Tporpecca
Y PEIICHHs] BO3HUKAIOIIUX BOIPOCOB.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HalpaBlCHHAs Ha YIIIyOJEHHOE
M3YYEHUE OTJENbHBIX TEM U BOIIPOCOB YUEOHON AUCHMIIIUHBI (MOTYJIS).

B nporecce camocTosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiaMH pu MUHUMAJIBHOM y4acTHH MpernoiaBareis. 3a4aun CTyIeHTa BKIIOYAoT padoTy
C KOHCIIEKTaMU JIeKI1i (00paboTka TeKCTa), MOBTOPHOE U3yUeHHE YUeOHBIX MaTepHAaIOB, IJIAHOB
U TE€3UCOB OTBETOB, M3yUEHUE JIONOJHUTENIBHBIX TEM, BHINOIHEHHE YU€OHO-NCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurtepun nonyyenusi ypoBHsi M OLleHUBaHUA ¢OPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuunnHe (moay.ano) «/Au3zailH KOMIMJIATOPOB)

OrneHuBaHue YpOBHSA Y4E€OHBIX JOCTIDKCHUH, OOYYArOMIMXCs MO TUCIUIUIMHE (MOIYIIIO),
OCYILIECTBIISIETCS B BUJIE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOW aTTECTAIlUH.

IIpomexyTouHasi aTTrecTalusi MO AUCUUIUIMHE (MOIYJIO) OCYIIECTBIseTCcsS B (opme
3auema ¢ OWEHKOU, TIPU STOM TPOBOJIUTCS OIEHKA KOMIETEHIMH, CHOPMHUPOBAHHBIX IIO
JUCLUIUIUHE.

21.]'[5[ OLCHUBAHWA TCKYHICITO KOHTPOJIA YCIIEBAEMOCTU U HpOMe)KYTOqHOﬁ aTTecTaluu
WCIIONIB3YETCS JIeCATHOAIIbHAS IKaJla OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAWIIMOHHOU
MATUOAIIIPHON MIKAJION CIEAYIONUM 00pa3oM:

HdecaTubannbHas IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3a4er
OLIEHKA OLICHKA 0o0y4eHUsI M0 TUCHUTLINHE (MOIYJII0)
10 OTtnu4aHO 3auTeHo CTyIeHT MOTHOCTBIO BIAZCET 3HAHUIMHU,
9 OTIUYHO 3ayTeHoO H3JI0’)KCHHbBIMU B pa60qef/'1 IporpaMmme, u
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (MOYJII0)

8

OTiInyHO

3auTeHo

ryboKo  ocMbIcisieT  auctuiuiuHy.  OH
CaMOCTOSITEITHHO u JIOTHYECKH
MOCJIEI0OBATEIILHO OTBEUACT Ha BCE BOMPOCHI,
aKIEeHTUPYs BHUMaHWEe Ha  Hauboiee
Ba)KHOM. Vmeer aHAJIM3UPOBATH,
CpaBHHBATH, KJIacCU(YUIIUPOBATH, 0000IIATH,
KOHKPETH3UPOBaTh M CHUCTEMAaTH3HPOBATH
M3YUYCHHBIH MaTepHal, BBIACISIS KITIOYCBBIC
MOMEHTBI W YCTAHABIWBAas MPUYNHHO-
CJIeJICTBEHHBIE CBs3H. UeTko (Gopmynupyer
OTBETEI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThI aHaJnu30B u JPYTHX
WCCJICJIOBAHUMN, a TaKXKe PEIIaeT CIOXKHBIC
3agaud. CTyIEHT XOpOIIO 3HAKOM C
METOJAaMH HCCIIENOBAHNSA, HEOOXOIMMBIMU
JUTS TIPAKTHYECKOU JEATSIBHOCTH, ¥ yMEET
CBSI3BIBATH TEOPETUICCKUE ACIIEKTHI
JTUCIUTUTAHBL  (MOIyJIsl) C TPaKTHYECKUMHU
3aJayaMu.

Xopowo

3auTeHo

Xoporo

3auTeHo

Crynent oOnajgaeT 3HAHUSIMUA IIpeaMeTa
MOYTH B TIOJHOM oObeMe pabodeid
ImporpaMmbl 1 CaMOCTOATEIIBHO, JIOTUYCCKU
MOCIIEZIOBATENIEHO M BCECTOPOHHE OTBEYAET
Ha BCE BOIIPOCHI, aKIIEHTUPYS BHUMAHHUE Ha
HaunboJiee 3HAUMMBIX MOMeHTax. OH ymeeT
aHAM3UPOBAT, CpaBHHBATB,
KJIACCU(HUIMPOBATD, 0000IaTh,
KOHKPETH3UPOBaTh M CHUCTEMAaTHU3HPOBATH
W3YYeHHBI  Marepwal, BBIIENIAS  €ro
KIIFOUEBbIC ACIICKThI u yCTaHaBJIMBast
MPUYUHHO-CIIEJICTBEHHEIE CBSI3H.
DOopMyIUpYyET CBOM OTBETHI, YBEPEHHO
WHTEPIPETUPYET PE3ybTaThl aHAIN30B H
JIPYTHX WCCIEAOBAaHUM, a TaKKe pemacT
CJIOKHBIE CUTYallnOHHBIC 3amaun. CTyIeHT
XOPOILO 3HaKOM c METOJIaMHU
HCCIICIOBAHMS, HEOOXOIUMBIMHU JUTS
HpaKTH‘IeCKOfI ACATCIIBHOCTH, W YMECT
CBSI3BIBATh TEOPETHUYECKUE ACTIEKTHI
nmpeamMeTa C MPaKTUHICCKUMU 3aJiadyaMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent obOmamaer 0a30BBIMU 3HAHUSIMH
0 TUCIHUILTUHE (MOJYJIIIO), HO HCITBITHIBACT
TPYJIHOCTH MPHU CAMOCTOSITEIbHBIX OTBETAX
Y UCTIOJIb3yeT HETOYHbIE (hopMyITupoBKH. B
XO0JI¢ OTBETOB OH JIOITyCKAeT OIIUOKH,
Kacaroumecss CyTd BOIpocoB. CTyIeHT
CIOCOOCH peliaTh TOJNLKO CaMbIe MPOCTHIC

DNEeKTPOHHBIA JOKYMEHT




JecarudannpHas IlsaTuéannbHas OO0mast XapakTepuCTHKA pe3y/abTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA 0o0y4eHUs IO TMCHUTUINHE (MOIYJIIO0)

3aJaud U BiajgeeT JUIIL MUHUMAJILHBIM
HabOpOM METOJIOB HUCCIICIOBAHUS.

3 He cnan He 3aureno CrymeHT He OBIafen o00sf3aTeTbHBIM
2 He cnan He 3auteno | MUHAMYMOM 3HaHUH 1O IMpeaMeTy U He
1 He cran He 3auteno | MOKET OTBETUTh HAa BOHPOCHI, JakKe €CIH

nmpernogaBareiib 3adacT JOIMOJTHHUTCEIIBHBIC

HaBOJISIIINE BOTIPOCHI.

Jucuunnuna (Moaynb) «Jlu3aiiH KOMIUISTOPOB) OLIEHWBAETCS CIEIYIOIIUM 00pazoM:

AKTHBHOCTH Bec Onucanmne

Ketic 40% | IlpakTryeckas paboTa CTy/IEHTOB HaJ| pEaIbHBIMH WITH
CMOJICJTMPOBAHHBIMH 33]a4aMH, YTO TTO3BOJISET CTYACHTY IPHUMEHSTh
TEOPETUUECKUE 3HAHUS Ha MPAKTHUKE

KonnoxBuymsl 30% | YcTHBIE OTBETHI Ha BOMIPOCHI, CITUCOK KOTOPBIX U3BECTECH CTYACHTY
3apaHee
[Ipoekt 30% | 3amuTa UTOTOBOTO TIPOEKTA

®opmyaa pacyéra UTOrOBOM OLEHKH MO0 AUCHUIIMHe (Moayuaw) «Jlu3aiH
KoMIIATOpoB»: «0,4 x cpennee 3a keicel + 0,3 X cpeanee 3a KOJUIOKBUYMBI + 0,3 X POEKT».

Texyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUIIIHHE (MOAYJII0)

IIpuMepHbIe 3a]aHUA I KEHCOB

Keiic 1: PazpaGoTka rpaMMaTHKH I apu(PMeTHUECKOT0 BbIPAaKeHUs

Onucanme keiica: Bol pazpaGaTsiBacTe MPOCTYIO T'PaMMAaTHKY Ul TOJMHOXKECTBA
apu(pMeTUYECKUX BBIPAXKEHUN, OJAEPHKHUBAIOLIETO ONEpalui +, -, *, /, CKOOKU U IepeMEHHBbIE.
['pammatrka g0omKHA OBITH O€3KOHGIUKTHON U moaxoasmei ans LL(1)-pa36opa.
AHanu3upyiTe noTeHMalIbHble KOH(DIUKTHI (CABUTH/CBOJKN) U TpeoOpa3yiite B EBNF.

3ananue 1: AHATU3 rPAMMATHKHA
Omnpenennure KOHTEKCTHO-cBOOOAHYI0 rpaMMaTuky (KC-rpammatuky) B BNF nms Beipaxkenuit
Buaa "a+b * (c - d)", rme a—d — nepemennbie win uncia. Beraucaure FIRST u FOLLOW
MHO>KECTBA JIJI1 HETEPMUHAJIOB. BEIIBUTE BO3MOXKHBIC KOHMDIUKTHI (JICBOCTOPOHHSS PEKYPCHS
WM HEOJTHO3HAYHOCTH) U MIPEJIOKUTE YCTpaHeHue (Harpumep, GakTopu3arms).

3ananue 2: Py4yHoii pa3oop
PyunbiM crioco6oM (Tabmuia pa3dopa Witk peKypCHUBHBIN CIIYCK) pa3dbepuTe Bhipaxkenue "2 * (3
+4) - 1" no Bamreit rpammaruke. [Toctpoiite crek Bbi3oBoB uist LL(1)-nmapcepa u odbpadoraiite
ciy4ait ¢ ommOkou (Hampumep, "2 + * 3"). Mcnonp3yiite Python mist cumynsmmm Tabmutsr
PREDICT.

3apanue 3: OT4eT M CpaBHEHHUE
Cocraspte oTuet (1-2 crpanunsl): onumure rpammatuky B EBNF, pesynbrarsl ananuza
FIRST/FOLLOW, Tabnuiy pazoopa u o6padbotky ommubdok. Cpaaute LL(1) u LR(0) moaxomst
JUISL ATOM rpaMMaTHKH, 00CYUTE MPEUMYIIECTBA A1l KOMITWIATOpa (HapuMep, CKOPOCTh VS.
MOIIHOCTB). [Ipukpenure Ko CUMYIIALUH.
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Keiic 2: ITocTpoenue nmapcepa AJisi IPOCTOro sI3bIKa KOHGUrypauuu

Onucanme keiica: Co3naiite nekcep U mapcep A MUHU-S3bIKa KOH(QUTYpauu (THIa
INI-daiina), mognepxuBaromiero cekiuu [section], kiroun key=value u kommeHTapuu #.
Hcnons3yiite reneparopbl (ANTLR wnu Flex/Bison) mist renepanun AST, BU3yanusupyite
JepeBo 1 00paboTaiiTe omuOKK (HapuMep, HE3aKPHIThIE CKOOKH).

3ananue 1: AHAIU3 U reHepauus rPAMMATHKHU
Pazpabotaiite rpammaruxky B EBNF st si3pika: mpumep —
"[database]\nhost=localhost\nport=5432\n#comment". Onpenenure Tokens! (ID, STRING,
EQUALS u 1.1.) u npaBuna. Crerepupyiite jekcep/mapeep ¢ momonisio ANTLR (v
JFlex/CUP nns Java). BeisiBuTe noTeHIManbHbIE OIIUOKH MAapCUHTa (HalIpUMep, AyOIHuKaThI
CEeKIIHH).

3aganue 2: [loctpoenue n Busyaausanus AST
Peanusyiite mapcep nHa Python/Java, unterpupyst ANTLR. [lns Bxoanoro ¢aiina koHdurypamuu
noctpoiite AST (y31sl: SectionNode, KeyValueNode). Busyanusupyiite AepeBo ¢ OMOIIBIO
Graphviz unu print-ctpyktypsl. O6paboTaiite ommOKu: 100aBbTe recovery (IPOMycK HEBEPHBIX
CTPOK) ¥ MPOTECTUPYHTE Ha 3 nmpuMepax (BaJIMJHBIN, C OIIMOKON, C KOMMEHTAPUSIMHU).

3aganne 3: OTYeT M AaHAJIN3
[TonroroBbTe otyer (1-2 cTpaHuIbl): BKIOYUTE IPAMMAaTUKY, CTEHEPUPOBAHHbBIN KO/
(¢parmentsr), AST ans npumepa u Bu3yanu3zanuto. [Ipoananusupyiite 06paboTKy ommodok
(TOYHOCTH BOCCTAHOBIICHHUS) U TIPOU3BOAUTEIBHOCTD (BpeMsi apcuura st 100 cTpok).
O6cyaute, kak AST ynpomiaer ganpHeiryo o0paboTKy (Harpumep, B KOMIHIATOPE).

IIpumepHBbIe BONpoOCHI I KOJIOKBHYMA

1. Teopusi: Onpenenure pa3sHULy MEXAY PEryISpHbIMH I'paMMaTHKaMH M KOHTEKCTHO-
cBoboaubiMu (KC-rpammarukamu). IlpuBeaure npumep peryiaspHOW rpaMMaTHKU JUIsl Si3bIKa
UeHTUPUKATOPOB (OyKBa, 32 KOTOPOH CIeyI0T OYKBBI/IIUQPHI).

2. Ilpakruka: 3anummrte KC-rpamvatiky B BNF st apudmerndyeckux BBIpaKEHHN C
omepauusMu +, *, ckoOkamu u nepeMmeHHbIMH. [IpeoOpasyiite e€ B EBNF, ycTpanus
JIEBOCTOPOHHIOIO PEKYPCHIO.

3. Anamm3: J{ns rpammatuku S — A | B, A — aA | ¢, B — bB | € Beruncianre MHOXeCTBa
FIRST u FOLLOW. O6®bsacuute, noyemy ona noaxoaut st LL(1)-paz6opa.

4. CpaBHeHnme: OnuiuuTe KitoueBble pasnuuusa Mexay LL- u LR-nogxoxamu k pa3bopy.
[TpuBenure npumep rpammaruku, rae LL(1) tepnut Heynauy, Ho LR(1) succeeds (nampumep,
HEOJJHO3HAYHbIE BBIPAKEHUS).

5. Teopusi: Uto Takoe nekcep-reHepatop (Hampumep, Flex) u mapcep-renepaTop
(Hanpumep, Bison)? OnumuTe 3Tanbl UX pabOThl HAa MpUMeEpEe MPOCTOr0 TOKEHU3aTopa s
KITFOYEBBIX CJIOB U YHCEL.

6. IlpakTuka: {nsa Bxoauoit ctpoku "if (x > 0) { y = 1; }" moctpoiite AST BpyuHyIo:
ykaxure y37bl (IfNode, BinaryOpNode u 1.1.) 1 ux cBsa3u. O0bsicaute, kak AST oTinyaercs ot
KOHKpPETHOro cuHTakcuueckoro aepena (CST).

7. Oopadorka ommbok: Kak mapcep ANTLR oOpaGaThiBaeT CHHTaKCHYECKHE ONTUOKH
(HammpuMmep, npomyck TokeHa)? [IpuBenure npumep recovery-cTpaTeriuu Ui He3aKpBhITOW CKOOKU
B BBIPOKEHUH.

8. Busyanmzauus: Onummmre, kak BuzyanmsupoBaTh AST ¢ momomsio  Graphviz.
Hapummre cxemarnyno AST ms mmkia “for i in 1..10 { print(i); }".

9. Teopus: Yro Takoe CFG (Control Flow Graph) u DFG (Data Flow Graph)? O6bsicauTe,
kak CFG ucnonp3yeTcs Ui aHajIn3a IOTOKOB B IIPOLIEYPE € BETBICHUSMHU U [IUKJIAMH.
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10. IIpakTuka: /{1 Koga Ha MICEBIOKO/IE:

l:a=5;
2:if(@>0)b=a+1;elseb=0;
3c=b*2

[Toctpotite CFG u DFG. Beruncnure noctymasie onpenenenus (reaching definitions) mis
nepeMeHHoil b B y3ie 3.

11. Anaau3: Onumure SSA-popmy (Static Single Assignment). IIpeoGpa3syiite
NPUBE/ICHHBIN BbIIIE KOJ B SSA, BBeAS (O-DYHKIMH IS CIIUSHUS ITyTEH.

12. OnTtumuszanuun: Kak ananus xuBocty nepeMeHHbIX (liveness analysis) momoraer
B yCTpaHeHHU MepTBoro koja? IlpuBeaure nmpumMep: eciiv mepeMeHHasi X MPUCBauBaeTCs, HO HE
UCIIOJIB3YETCS MOCIIE, TOKAKUTE ONTHUMU3AIIHIO.

13. Teopusi: CpaBHUTE CTATHUECKYI0 M JAMHAMUYECKYIO TUNH3anuio. I[IpuBenute
MPEUMYINEeCTBa CTaTUYeCKo (Hampumep, B Java) u auHamMudeckoil (Hampumep, B Python)
TUTIU3ANNN JI1 KOMITHISTOPOB.

14, IIpakruka: Ucnons3ys anroputm Hindley—Milner, BbiBemuTe THO A0 A-
BeIpakeHus: let id = Ax. x in id (id true). Ykaxure nomumopusiii Tum (forall a. o — o).
15. I'mopugnas tunuzanus: OObICHUTE, KaK THOPUIHAS TUIU3ANK (CTaTHdeckas +

TMHAMUYecKass) pabortaeT B si3pikax Bpoae TypeScript. [IpuBenuTe mpumep aHHOTAMK THMA U
runtime-mnpoBepKH.

16. IR-mpakTuka: B npomexyrounom npexacrasienuu (IR) ana "let y = x + 1"
n00aBbTE€ THUIOBBIE aHHOTAMU. UTO MPOMCXOIUT MPHU BBIBOJE THIOB, €ClIM X — int, a + —
neperpyska?

17. Teopusi: Uto Takoe necyrapusr (desugaring)? O0bsicHuTe, Kak oH yrpomaer AST,
npeBpaias caxap (syntactic sugar) B 6a30Bbie KOHCTpYKIHH (Hanpumep, for-loop B while).

18. Ipakruka: [{ns AST Beipaxenus "if (cond) { a=Db +c¢; } else {a=0; }"
BBITIOJIHUTE UHJIAWHUHT, €Cli b 1 ¢ — KOoHCTaHTHI. [lokaxkurte mpeoOpazoBanbiii AST.

19. Onrumu3anum: OnuIMTe YaCTUYHYIO OLleHKY (partial evaluation). [IpumenuTe eé
k kony "f(x) = if (true) x*2 else x/2; call f(5)", BbruncauB cratuyecku.
20. Teopus u npakTuka: Onummre perucTpoBoe pacnpezencHue (register allocation)

B reHepanuu koxaa. s AST npoctoro BeipaxkeHust "a = b + c¢" creHepupyiiTe MalIMHHBIA KOJT
(x86-mono0HbIit), npennonaras peructpel EAX, EBX, u ykaxure, kak rpad uHTepdepeHInu
MIOMOTAET PacIpe/IeIICHUIO.

IIpumepHoOe onrcaHue U KPUTEPHH OLCHHBAHUS K HTOTOBOMY NPOEKTY

Onucanue npoexkra:

B paMkax WUTOroBoro ImpoekTa CTyJIeHTaM IMpejaraercsi pa3paboTare MpPOTOTHII
KOMIIWISITOpA U1 IPOCTOr0 UMIEPATUBHOIO WM (PYHKIIMOHAIBHOTO SI3bIKa IPOTpaMMHUPOBaHUS,
BKJIFOUAIOLIUH CIEAYIOLINE KIFOUYEBbIE ITAIIbI:

1. Onpenenenue popmManbHON TPAMMATHKH A3bIKA
o OnmcaHue CHHTaKcuca C  HCIOJB30BaHUEM  KOHTEKCTHO-CBOOOHOM
rpammatuku (KC-rpammarukn).
o ®opManu3zanus IpaBUJI CUHTAKCHCA U JOIMYCTUMBIX KOHCTPYKLUH.
2. TlocTpoeHne mapcepa U CHHTAKCHYECKOT0 aHAJIN3A
o Peammzanums mapcepa ¢ mnpuMeHeHHeM MeToaoB Hucxoxasmero (LL) wmum
Bocxogsmero (LR) pa36opa.
o Iloctpoenue abcrpakTHOro cuHTakcuueckoro aepena (AST).
3. AHaau3 norokoB aaHHbIX (DFG)
o Ilocrpoenue rpada noTokoB naHHBIX HAa ocHOBE AST.
o AHanu3 U ONTUMU3ALUSA IPOMEKYTOYHOTO ITPEACTABICHUS.
4. Tunu3zanus v BHIBOJ THIIOB
o BHenpenue cTaTm4ecKOW THUIM3ALMKA C HCIIOJIB30BAHMEM aJITOPUTMa BBIBOJA
TUIOB (Hanpumep, XuHM-MumHepa).
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o IIpoBepka KOPPEKTHOCTH THUIIOB B TIPOTPaMMeE.

5. Ilpeodpa3zoBanus AST
o Peanuzanus

JIOKaJIBHBIX
ONTUMU3AIIMU U YIIPOIICHU.

robanpHBIX — TpeoOpazoBanuii  AST  nms

o YnaneHnue U30bITOYHBIX KOHCTPYKLIUNA U IPUMEHEHHE MPaBUJI IPEOOPa30BAHHUS.

6. Ienepanus koxa

o Tl'enepanusi MpOMEXyTOYHOTO WJIM LIEJIEBOTO KOJa ¢ YU4ETOM apXUTEKTYPHBIX

0COOEHHOCTEMN.

o Ob6ecnieyeHue KOPPEKTHOCTH M 3(PPEKTHUBHOCTH CrEeHEPHUPOBAHHOIO KOJa
(ynpaBiieHue perucTpaMu, NaMsThio U IOTOKAMH).

Iesn nmpoekTa:

o IlponemoHCTpUpOBaTH MOHUMAHUE M MIPUMEHEHHE 0A30BBIX KOHIETIUH (hOpMaTbHBIX

rpaMMaTHK U CUHTaKCUYECKOT0O aHaJIU3a.
e Hcnonp30BaTh HHCTPYMEHTHI M METO/BI IOCTpOeHUs napcepoB u AST.

e Peann3oBaTh aHAIN3 NOTOKOB JAHHBIX JJI ONTUMHU3ALMH KOJA.
o [lpuMeHHUTPH aNTOPUTMBI BEIBOJIA TUTIOB ISl OOECTIeYeHUsT OE30MTaCHOCTH THIIOB.
e IlpoBectu mnpeoOpazoBanuss AST [ y;aydlieHHs KadecTBa MPOMEKYTOUHOTO

IIPECTAaBICHHUS.

e CrenepupoBaTh KOPPEKTHBIH U pabOTOCTIOCOOHBIH KO/I.

Kpurepun onenkmn:

. KOppeKTHOCTB H IIOJIHOTA OIIMCaHUsA (I)OpMaHLHOIZ rpaMMAaTHKH A3bIKaA.

o IlpaBunbHas peanusanus napcepa u nocrpoerne AST 6e3 ommOoK.
o KauectBo moctpoenuss u ananusza rpaga norokoB naHHbiX (DFG), npumenenue

OIITUMHU3ALIUH.

Peanusanus craTH4ecKoi THITN3AIMK 1 KOPPEKTHBII BBHIBOJ THIIOB.
O} PexTUBHOCTH U KOPPEKTHOCTH NpeoOdpazoBanuii AST.

. KOppeKTHOCTB, 3(1)(1)6KTI/IBHOCTL " apXUTCKTYpHaA aganTaiuusa reHepupyemMoro Koaa.

¢ KauectBO AOKYMCHTAIlUKM W HOPC3CHTALIMKU IMPOCKTA,

JEMOHCTpPALUH.

SICHOCTh TIOSICHEHUU WU

33}13HI/IH IJIdA l'lpOMe)KyTO‘lHOi;I aTTeCTallui 110 JMCHUIIJINHE (MO)Iy.JIlO)

Ne n/m 3ananue OtBer Kommnerennus
1 YKaxute TUI TpaMMAaTUKH JJIs1 ONUCAaHUSA KonTekcTHO-cBOOOHAS VK-1
CTPYKTYPBI SI3bIKOB. (KOHTEKCTHO-CBOOOTHAS,
context-free)
2 YkaxuTe moaxo]] K pazoopy rpaMMaTHK. LL-moxxox (ll-momxo, 11) VK-1
3 | YkaxuTe METO/] aHAIIN3a MIOTOKOB JIAHHBIX. JocTymHOCTB (IOCTYITHOCTb, YK-1
liveness)
4 | YkaxuTe aJropuT™ BbIBOJIA THUIIOB. Hindley-Milner (hindley- YK-1
milner, XuHTH-MAITHED)
5 | Ykaxure MHCTPYMEHT [JIsl TeHEepalluu ANTLR (antlr, antip) OIIK-2
apcepoB.
6 | YKaxuTe PbIHOK JAJIsl HHCTPYMEHTOB LLVM (llvm, nnBm) OIIK-2
KOMITHJISITOPOB.
7 YKaXuTe parioHaIbLHOE PEMICHUE IS CraTtuueckast TUIIH3aLI{is OIIK-2
TUIHM3aLUHU B pa3paboTKe. (craTrueckas THIH3ALUS,
static typing)
8 | Vkaxure miathopmy Ui ypaBiIcHUS GitHub (github, rurxad) OIIK-2
MIPOEKTaMU KOMITHIISITOPOB.
9 | Ykaxure popMy npeacTaBieHus i SSA-dopma (ssa-popma, ssa) [K-2

ONTHUMHU3ALUHN.
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10 | Ykaxkute MaTeMaTH4ecKuil anmapaTt Jis ANTopuT™ YHU(DHUKALUU [K-2

YHU(PHUKAIIN THTIOB. (anmroput™ yHH(pHUKaIHH,
unification algorithm)

11 | Ykaxkute MeTOx AJs pacrpeesieHus I'pad packpacku (rpad [K-2
PETHUCTPOB. packpackw, graph coloring)

12 | YkaxuTe HHCTPYMEHT JUIS JICKCHYECKOTO Flex (flex, dekc) IK-2
aHajm3a.

13 | Ykaxute ¢popmar mist HAYIHO-TEXHUUECKUX PDF (pdf, nad) [K-3
OTYETOB 10 KOMITHJISITOPaM.

14 | YkaKuTe HHCTPYMEHT ISl IPE3SHTAINH 110 PowerPoint (powerpoint, I1K-3
AST. Nay3pHOUHT)

15 | YkaxuTe CTHIb UUTHUPOBAHUS AJIS ACM (acm, akm) [K-3
MyOJIMKALMHA 1O TUITH3AIHH.

16 | VYkaxute mmatdopmy Juis MyOIMKaIni 1mo ArXiv (arxiv, apKcuB) IK-3
TeHepaluH Koja.

17 | YkaxuTe METOIOJIOTHIO IS TUIAHUPOBAHUS Agile (agile, amxarin) I1K-8
POEKTOB KOMIHJISITOPOB.

18 | YkaxuTe WHCTPYMEHT IJIs TPEKHUHTA 337124 B Trello (trello, Tpemmo) I1K-8
MPOEKTaX.

19 | Vkaxurte cranaapt A yIpaBICHUs PMBOK (pmbok, mM00K) [1K-8
MPOEKTaMH B KOMITHJISILIHH.

20 | YkaxuTe Moaxo] K TECTUPOBAHHUIO B PerpeccruonHoe TecTHpOBaHME I1K-8

MMPOCKTAaxX KOMITUWJIATOPOB.

(perpeccuonHOE
TECTUPOBaHHE, regression
testing)
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