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1. Ilesin 0CcBOEHUA JUCLHUITIMHBI
Llenbr0 OCBOEHUS AUCLIUIIIMHBI SIBJISIETCS 3HaHWe KJTF0UeBbIX MOJI0KeHU 0CHOBOIIO/Iararolyux
JUCLUTUIMH COOTBETCTBYHOIIEro Mpousisi moroTOBKY acliupaHTa.

2. MecTo AUCIMIUIMHBI B CTPYKTYpe IporpaMmbl aClIUPaHTYyPbI

HanHas [JUCIUIUIMHA OTHOCUTCA K paszfeny obs3aTesbHble AUCHUIUIMHBL (2.1.3) u
HarpaBJ/leHa Ha MOJArO0TOBKY K ¢Zlaue KaHAMAATCKOrO 3K3aMeHa MO CIeLUalbHON AUCLUIIMHE B
COOTBETCTBMM C TeMOW AUCCepTaliUM Ha COMCKaHWe y4yeHOW CTeleHW KaHAWjara HayK II0
HayyHOW crenuanbHOCTH 1.2.2 MaremaTuueckoe MOZe/MPOBaHUe, YMC/IeHHble MeTOAbl U
KOMIL/IEKChI TIPOrPaMM.

3. IlnaHupyeMble pe3y/IbTaThbl 0CBOEHUS ANCLHMUIL/IMHbI:
B pe3ynbTaTe 0CBOeHHs AUCLUIIIMHBI aClTAPAHT J0/DKeH:
3HarTh:
® OCHOBHbIEe TeOpeTUYeCKHe T0JI0KeHUsT 0a30BbIX Pa3/e/IoB TEOPETHUECKOW HH(POPMATHKU
1 KubepHeTHKH
YMmerts:
®  BBINOJHATH 00630PbI pe3y/bTaTOB HayUYHBIX UCC/Ie/JOBaHUM
® [POBOJUTH HayUHbIE UCCJIE/JOBAHUS
® [IpUMEHATb COBPEMEHHbIE a/ITOPUTMBbI pelleHUs MPUK/IaJAHbIX 3a/a4y
Bnagets:
® HaBbIKaMU MCCJIe[I0BaTeIbCKOUW U TIPUK/IAJHOU JesiTeIbHOCTU B
COOTBETCTBYIOLL[MX OTPAC/ISIX MIPUK/IaJHOM MaTeMaTUKX U MH(OPMaTUKU

4. O0beM, CTPYKTYypa H Cojiep)KaHHe JUCIUTIIHHBI
OO6111ast TPYA0€MKOCTb AUCLIUIIMHBI COCTaB/IsIeT 8 3aueTHBIX e[NHUL], 288 aka/.uacoB
JycuurivHa u3y4yaeTcs B Te4eHUe YyeTbpex CeMeCTpOB.

Ne TembI (pa3gennl) Bujb! yueOHBIX 3aHATHH DopMBI TEKyLIero
n/n AMCLIUIUINHBIL, U X TPYAOEMKOCTh KOHTPOJIA
HX cojiep>KaHue (B aKaieMHMYeCKHX Yacax) ycreBaeMoCTH
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1. |Anrebpa JIOTUKU. 2 |2 1 (33
Ncurcienue npeukaToB
[epBOro MOPSJKaA.
2. |OtHoueHusi U dyHkimu |2 |2 1 133
3auer
Bcero 3a cemectp 2 4 2 |66
3. |ABTOMaTBHI, I3BIKU U 3 2 34
rpaMMaTUKU
4. |OCcHOBBI NOCTPOEHUS
TPaHC/IATOPOB




3aueT
Bcero 3a cemectp 3 |4 68
5. |Teopwust airOpUTMOB 4 2 34
6. |Cno>XHOCTb aArOPUTMOB |4 2 1 |34
3aueT
Bcero 3a cemecTp 4 4 68
7. |MeToabl XpaHeHUs U 5 |2 1 |15
00paboTKH AaHHBIX
8. |Teopwus kpunrorpaduu 5 2 1 |15
36 OK3aMeH
Bcero 3a cemectp 5 |4 2 |66
Bcero 16 4 268

Co/iep>xaHue pa3/ie/ioB AMCIUIIIMHbBI:

Tema 1. Anredpa noruku. VicuncieHue npeJuKaToB MepBoro mopsjka.

BysnieBbl QyHKIMM, KaHOHUYECKHEe (OPMBI 3a/1aHust Oy/1eBbIX QYHKIUIA.

[TonsiTre TosiHOM cucTeMbl. KpuTepuii monHoTsl [TocTa.

Vcuncnenue BbicKasbiBaHui. OOIIe3HAUYMMOCTbD, J0Ka3yeMoCTb. TeopeMa o TIOJTHOTe.
Vcuncnenue npeAvKaToB repBoro rnopsjaka. [IoHsThe WHTepripeTaluu.
BBIMO/THUMOCTE ¥ 00111e3HAUMMOCTE (POPMYJIBI TIEPBOTO TIOPSIIKA.

[TonsaTue moaenu.

TeopeMa 0 T0/IHOTe WCUKUC/IeHUS TIPeJUKATOB MepBOro MopsiKa.

Tema 2. OTHoIeHUs ¥ (PyHKIIMU

OTHolleHre S5KBUBa/IEHTHOCTH U pa3brieHnst. PakTop MHOXKeCTBa.

OTHOILIeHUs: YaCTUYHOTO TIOpsAJKa.

TeopeTUKO-MHO)KeCTBEHHOe U anrebpanueckoe OIpefiesieHus] pellieTKH, UX SKBUBA/JEHTHOCTb.
CaorictBa peretok. bynesel pewetku. ITosHble pereTky.

Tema 3. ABTOMAaThI, A3bIKU ¥ TPAMMaTHKH

dopmMasnbHble SI3bIKM U cocobbl uX onuvcaHus. Knaccudukainys GopManbHbIX rpaMMaTHK. Mx
UCII0/Ib30BaHKe B JIGKCUYECKOM U CUHTaKCUUYeCKOM aHajuse.

Koneunsie aBTomarsl. JIKA 1 HKA. Munumu3anys KOHeUHbIX aBTOMATOB.

AnreOphI perysipHbIX BeipakeHHA. Teopema KiiHM 0 perysipHbIX sI3bIKax.
KoHTeKCTHO-CcBOOO/HBIE SI3bIKM M I'PaMMaTHUKH, UX CBOWCTBA. Mara3uHHble aBTOMAaThI.

Tema 4. OCHOBBI IOCTPOEHUS] TPAHC/IATOPOB

CTpyKTypa ONTHMMH3HPYIOLEro TpaHcasTopa. IIpome)xyTouHble MpejcTaB/ieHUs] NPOrpaMMBbL:
10C/Iel0BaTe/IbHOCTh  CUMBOJIOB, I10C/IeZlOBaTe/IbHOCTb JIEKCeM, CHHTaKCH4eCcKoe JlepeBo,
abCTpakTHOe CHHTaKCHUYeCKoe [epeBO. YDOBHU TPOMEXYTOUHOTO IIpeJCTaBIeHHs: BBICOKHIA,
cpefHuUM, HU3KUH. DOPMBI NPOMEXXYTOYHOTO Npe/ICTaB/IeHUS.

AHanu3 MCXOJHOW MpOrpamMMbl B KOMIIWIATOpe. ABTOMaTHble (peryssipHble) I'paMMaTHKUA M
CKaHWPOBaHWe, KOHTEKCTHO CBOOO/HbIE TPaMMAaTHUKH M CUHTAaKCUYeCKUH aHaiW3, OpraHW3aLus
TabMMIBl CHMBOJIOB MPOTPaMMBbI, UMeROLLel OJI0YHYI0 CTPYKTYpY, Xell-pyHKuyu. Hucxopsime
(LL(1)-rpammatuku) u Bocxogsuue (LR(1)-rpaMmaTuky) MeTOAbl CUHTaKCUUECKOIO aHav3a.
ATpuOyTHBIE TpaMMaTWKA UM CeMaHTUYeCKHWe TIpOrpaMMbl, IIOCTPOeHHe aOCTPaKTHOTO
CUHTaKCHUYeCKOro Jepe.a.

Tema 5. Teopus airopuTrmMoB

[ToHsiTHe anTOpUTMa U ero YTOUHeHMs: MalllMHbl ThlOpHUHra, HOpMaJibHbIe alrOPUTMbI MapKoBa,
peKypCHBHbIe (DYHKLIWU.

OKBUBaJIEHTHOCTb Pa3/IMUHBIX (hOpMasbHBIX MOJeieli alrOpuTMOB.



[ToHsiTHe 00 aNrOPUTMUYECKON Hepa3peruMOCTU. [IpUMepsl alrOPUTMUUECKH Hepa3periMbIX
ripobiem.

Tema 6. C/10)XKHOCTBb a/ITOPUTMOB

[Tonsitne cnoxxHoctu anroputMoB. Kitaccel P 1 NP.

ITonmmHOMMankHast CBOAMMOCTS 3a/iay.

Teopema Kyka 06 NP-miosiHOTe 3a7jauid BBITIOTHUMOCTH OyieBoii (hopMyJIbI.

[Tpumepbr NP-monHBIX 3a37iayu, TOAXOAbI K WX pelleHWt0. TouHble W TNPUOIVDKEHHbIE
KOMOWHATOPHbIE alrOPUTMBI.

[Tpumepbl 3bdeKTUBHBIX (TIOIMHOMUAIBHBIX) aTOPUTMOB: OBICTpble AJTOPUTMBI TIOMCKA U
COPTUPOBKH; TOJIMHOMHAJIbHBIE a/ITOPUTMBI /IS 3a/lad Ha rpadax u cetsx (MOUCK B TAYyOMHY U
LIMPUHY, 0 MUHUMAabHOM OCTOBE, O KpaTuauilieM MyTH, O Ha3HAUeHHUSIX).

Tema 7. MeTojbl XpaHeHHs U 00PadOTKH JaHHBIX

OcCHOBHbIEe TIOHSITUS PeJISI{UOHHON U 00beKTHOM MoJeselt JaHHbIX. TeopeTruecKre OCHOBBI
pessiioHHON Mozienu faHHbIX (PIM). PensiiionHas anre6pa, pesisiiiiOHHOe NCUYUCTIeHHe.
@DyHKLMOHaIbHbIE 3aBUCMMOCTH ¥ HOPMaIn3aLvsi OTHOLLEHUM.

OCHOBHbBIE CTPYKTYPHI JJaHHBIX, a/ITOPUTMbI 00pabOTKM U 1orcka. CpaBHUTeTbHAs
XapaKTepUCTUKa MeTOZI0B XpaHeHUs Y ITIOUCKa JaHHbIX. MeTo/bl UH/eKCHPOBaHUSI.
OCHOBHbIe IPUHLIUMBI YTIPABIEHUS TPAH3aKLUSIMU, )XypPHaIU3aLerd U BOCCTAaHOB/IEHUEM.
[MoctpensiiiioHHbIe 0a3bl JaHHBIX (NOSQL).

WHTenneKkTyaabHbIe CHCTEMbI MAaIIMHHOTO 00y4yeHusi. Machine Learning.

Tema 8. Teopusa Kpunrorpaguu

Kozp! ¢ ucripaBienueMm omnb6ok. AncdaBuTHOe KoJupoBaHUe. MeTo/ bl CKaTusi UHGOpMaL|H.
3azaun obecrieueHnst KOH(GUIEHIMATLHOCTH U LIeIOCTHOCTH MH(popMaryu. TeopeTHko-
MH(OPMaLIMOHHbIM ¥ TEOPEeTHUKO-CI0XXKHOCTHBIN MOAXO0/bI K OIpe/ie/IeHHI0
KpUNTOrpaguueckoi CTOMKOCTH. AMepUKaHCKUW cTaHgapT wudpoBanus DES u poccuiickuii
cta”zapT wmgpoBanus gaHHbIx ['OCT 28147-89. Cuctems! M(pPOBaHUS C OTKPBITHIM
kmoyoM (RSA). Ludposas nognuck. MeTo/ bl reHepaLiiy U pacripe/ie/ieHust K/Iouei.

5. O0pa3oBare/IbHbIe TEXHO/JIOTHH, B TOM YHC/IE TEXHO/JIOTUH 3JIEKTPOHHOTO0 O0yueHHs H
AMCTAHIHOHHBIE 00pa30BaTe/IbHbIE TEXHOJ/IOTHH, HCIO0/Ib3yeMble MNPH OCYIEeCTB/IEHUH
0o0pa3oBaTe/ILHOIO MpoLecca Mo JUCHHUIUIHHE

B nporjecce obyueHust UCIOB3YIOTCA C/leflytolijie o6pa3oBaTe/ibHble TEXHOTOTHU:

BBojHasa JeKIus — JaeT IlepBOe L|eJIOCTHOe TIpe/iCTaB/ieHde O [JUCLIUIIMHE WU
OpUEeHTHDYeT CTyJleHTa B CUCTeMe W3y4yeHus JAHHOW AUCLMIUIMHBL JlaeTcss KpaTKuii 0630p
Kypca, UCTOpHUSI pa3BUTHUsSI HayKU U TPAaKTHKH, [JOCTW)KEHHSl B 3TOM cdepe, MMeHa U3BECTHBIX
yUeHbIX, W3/1araloTcsl TMepCreKTHBHbIE HarpaB/leHus ucciefoBaHui. Ha asroil  nekuum
BBICKA3bIBAIOTCSI METOAWYECKHEe W OpraHu3aljioHHble 0COOEHHOCTH paboThl B paMKax [aHHOU
JVCLIUTUIMHBI, & TaK)XKe [JaeTCsl aHa/Iu3 peKOMeH/lyeMOM JIUTepaTyphbl.

AkajeMuuecKasi JIeKI{Usi C IeMeHTaMH JIeKIUH-0ece/{bl — TI0C/IeZl0BaTeIbHOe H3/I0-
JKeHUe Marepuasna, OCYLIeCTB/IsgeMOe IPeMMYLeCTBEHHO B BHJEe MOHOJOra IIpernojaBaTe’is.
OnemeHThl JieKIMU-Oecesibl  00eCreunBaOT KOHTAKT TIperofiaBarensi C ayAWTOpHeH, dYTo
MO3BOJISIET TIpUBJ/IeKaTh BHUMaHUe acClUpaHTOB K Haubosiee Ba)KHbIM TeMaM JMCLUTUIMHBI,
aKTMBHO BOBJIEKaTh MX B y4eOHBIM MpOLeCC, KOHTPOJIMPOBATb TeMIT H3/I0)KeHHs1 yueOHOro
MaTepuasa B 3aBUCMMOCTH OT YPOBHSI €r0 BOCIIPUSITHSI.

IIpoGsieMHass JleKUs — W3/I0)KeHWe MaTepHasa, TIpejrioarariiee IOCTaHOBKY
npob6yieMHbIX U JUCKYCCHOHHBIX BOIPOCOB, OCBeIlleHHe pa3/MUHbIX HAyYHBbIX T[0/IX0/I0B,
CBsi3aHHBIe C Pa3/WYHBIMK MOJIe/IIMM MHTEpIIpeTaldy M3ydyaeMoro mMartepHasa. IIpobsemHast
NeKIUsl HauWHaeTCss C BOIPOCOB, C TIOCTAHOBKU TPOOJeMbl, KOTOPYIO B XO/le W3/I0KeHUs
MaTepuana HeoOXOZWMO peluTb. B jieKiun codeTtaroTcsi mpobsieMHble M WHQOPMAIMOHHBIE
Havasia. [Ipy 5TOM 1ipollecc TMO3HaHUSI aclyMpaHTOM B COTPYJAHUYECTBe W Juanore C
TniperniofiaBaresieM pUO/IKaeTcs K TTIOMCKOBOM, MCCIIe/I0BaTeIbCKOU /IesiTe/TbHOCTH.



KoHcynbTanuu — BYJ yueOHBIX 3aHATHM, SBSIOIIMICS OJHOM W3 (OpM KOHTPOJS
CaMOCTOSITe/IbHOW  paboThl acmupaHTOB. Ha KOHCy/bTalUsiX TI0 TIpockDe  acrypaHTOB
paccMaTpuBaroOTCsi Haubosiee CJIOKHBIE pa3sZiesibl JUCLIUIUIMHBI, TIperiofiaBaTesb OTBedaeT Ha
BOTIPOCHI aCITUPAaHTOB, KOTOPbIe BO3HUKAIOT Y HUX B MPOLIECCe CaMOCTOSATETbHOW PabOTHI.

6. IlepeueHb> OCHOBHOW M [IOTO/IHUTE/IbHON JIUTepPaTyphbl, pecypcoB HH(OPMAIHOHHO-
TeJIEKOMMYHHUKAI[UOHHON ceTH «VIHTepHeT» (MpH HEeo0X0AMMOCTH), PEKOMEH/yeMBbIX /IS
OCBOEHHS JUCLHHITUHBI

a) oCHOBHas JiuTepaTrypa

1. sI6nonckuii C. B. BBeieHHe B IMCKPETHYIO MaTeMaTUKYy: YueOHOe rocobue it By30B. M.: Bricias
mKoJia, 2003. 384c.

2. Xarraptu P. [luckpeTHasi MaTeMaTHKa JjIsl IPOrpaMMKCTOB: yuel. ocobue Jjisi By30B. 2-e [IO11. U3/,
M.: Texnocdepa, 2005. 399 c.

3. HlentyHoB M. B. [TrickpeTHasi MaTeMaTyKa Jijisi 6akasnaBprara: yue. mocobue asist By30B. M.: ['opsiuast
quHud - Tenekowm, 2017. 114 c.

4. Axo, Cetu P., Yibman [I>x. KOMIUIATOPSBI: IPUHLMIILL, TEXHUKA peavd3aliii U MHCTPYMEHTHI. M.,

2001.

Py6nes, B.C. OCHOBBI TEOpUH a/rOPUTMOB: yueb. rmocobue fiyst By3oB. M.: Hayunbiii mup, 2008. 127 c.

Kotos B.E., Cabenbdensa B.K. Teopus cxem rporpamm. M.: Hayka, 1991.

7. Kopwmen T., Jleitzepcon Y., Pusect P., lITaiin K. Anroput™msl: nocTpoeHre U aHaaus. M.: Buneamc,
2012. 1290 c.

8. BupTt H. AIroOpuT™BI M CTPYKTYPBI JaHHBIX. 2-e u3f.,uchp. CI16.: Herckuii Juanekt, 2001. 352c.

9. Kuyr . UckycctBo nporpammupoBanus. T. 1 — 3. M., CII6., Kues: [T «Bunbsmc», 2000.

10. Beenenue B kpunrorpaduto / ITox pea. B.B. fmenko. CI16.: MITHMO, 2001.

11. Hewrt K.[I>x. BBegeHue B cucteMbl 6a3 faHHbIX. M.: Bunbsamc, 1999.

o U

0) Jono/IHUTE/IbHAA JIUTEepPaTypa

1. Topenos B.II., I'openos C. B., CanbHukoB B. I'. JlokTopaHTam, acnupaHTaM, COMCKATesIM YUEHbIX
CTeTieHel M yUéHBIX 3BaHMI: MPaKTHuecKoe rocobue. M.: Tupekr-Meaua, 2016.
http://biblioclub.ru/index.php?page=book_view_red&book_id=428233

2. Kmumenko A. B., Hecmenosa M. JI. , [ToHomapeB M. B.MlHHOBallMOHHOE TIPOEKTHPOBaHUE
OLIeHOUHBIX CPe/ICTB B CUCTEMe KOHTPOJIsi KauecTBa 00yueHUs B By3e: yuebHoe rocobue. - M.:
ITpomerteit, 2015. http://biblioclub.ru/index.php?page=book_view_red&book_id=437272

3. Tatyp O. T'. Beiciiiee o6pa3oBaHye: METO/IOIOTHS M OTILIT TIPOEKTHPOBAHUS: YueOHO-MeTo[uuecKoe

riocobue. - M.: JToroc, 2006. http://biblioclub.ru/index.php?page=book view red&book id=84742

[Heiiren I'. BeefeHue B onepaLivoHHble cucTeMsl. M.: Mup, 1987.

Koranoeckuii M.P. DHIMK/IOTIETUST TEXHOJIOTHM 0a3 JaHHBIX. M.: ®UHAHCHI U cTaTUCTHKA, 2002,

KowmristoTepHbie ceTd. YueOHbIl Kypc Microsoft Corporation, 1997.

Marduk C. MexaHu3MBbI 3aLUThI B ceTssx OBM. M.: Mup, 1993.

MenbHukoB B.B. 3amumra nHdopmaLyy B KOMIbIOTEPHBIX cucTeMax. M.: @UHAHCHI U CTaTHUCTHKA,

1997.

9. JlykbsHoB A. B. CoBpemeHHbIe orepaliiOHHbIe CUCTEMBI: METOZ,. yKa3anus. pociasns: Apl'Y, 2012.
43 c.

10. Hazapos C. B., [ITupokoB A. V1. CoBpeMeHHbIe OTepaljioHHbIe CUCTeMBI: yueb. mocobue /i By30B. 2-
e u3z., ucnp. u gomn. M.: BUHOM. JlabopaTtopus 3HaHwmi, 2013. 367 c.

11. HagsH . T., 3enenko FO. A. MeTofibl, MOZie/y, CpPe/ICTBA XpaHeHHs1 U 00pabOTKH aHHBIX: yueOHUK
[u1s1 By30B. M.: By3oBckuii yuebnuk; MTHOPA-M, 2017. 168 c.

12. BuykoB A. A. 3amura nadopmanyu: Yue6Hoe mocobue. 2-e uzz. M.: M3patensctBo FOpaiir, 2017.
261 c.

13. Cemxsuk P. dyHnmamenTanbHbie anropuTMbl Ha C++. M.: [TnaCodTHOII, 2002. 687 c.

14. Tanenbaym 3. CoBpeMeHHbIe OrepaljuoHHbIe CUCTeMBI. 3-e u3f. CII6.: TTurep, 2014. 1115 c.

15. Jleckoger FO., Pamkapaman A., Yiemad [I. Ananu3 6osbimx Habopor ganHbix. M.: [IMK Tlpecc,
2016. 497 c.

16. Tapdenos HO. I1. TTIOCTPEJTALIMOHHBIE XPAHUJINIIIA TAHHBIX. Yue6Hoe nmocobue fijist
BY30B; 1of, Hayy. pef. [TarynoBckoit H.B.: 2019 https://biblio-online.ru/viewer/postrelyacionnye-
hranilischa-dannyh-438577#page/1

17. TlnaronoB B. B. IIporpamMmmHo-anmiapaTHbie CpeZCTBa 3aliUThl MH(GOpMaLuK: Y4eOHUK /15 By30B. 2-e
u3g., crep. M.: Akagemus, 2014. 331 c.

PN A


http://biblioclub.ru/index.php?page=book_view_red&book_id=84742

18. Jladope P. O6beKTHO-OpHEeHTUPOBAaHHOE MporpaMMupoBanue B C++. 4-e uza. CII6.: ITutep, 2014. 923
C.
19. ITonne dpancya. I'nybokoe obyuenue Ha Python. — CII6.: TTutep, 2018. — 400 c.

B) pecypchl cetn «IHTepHeT» (MPU HEOOXOJUMOCTH)

1. OnekrponHasi bubmoreka yueOHbIX MaTeprasoB SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. TTopTan rocyaapcTBeHHBIX 00pa30BaTe/bHBIX CTaH/[apPTOB BBICIIETO 0Opa30BaHuUs
(http://fgosvo.ru).

3. DneKTpoHHO-O6Mb/IMoTeYHast cucTeMa « Y HUBepcuTeTcKasi brbsimoreka online»
(www.biblioclub.ru).

7. MaTepua/ibHO-TeXHHUYeCKasi 0a3a, Heo0XoauMasi i/Isl 0CYIeCTB/IeHHUsI 00pa30BaTe/IbHOTO
mporecca no JUCIHIUITHHEe

MarepuanbHO-TeXHUUeCKast 6a3a, HeoOXoquMast [ijisi OCYIIeCTB/IeHUsT 00pa30BaTe/TbHOTO
TpoLiecca 1o JUCLUTUIMHE BK/TFOUAeT B CBOM COCTAB C/IeAYIOIHe TTOMeIleHMSsI:
- yueOHBIe ayTUTOPUH /IS IPOBEIEHUS JIEKL[HIA;
- yueOHbIe ayTUTOPUH /IJIs TIPOBE/IEHUsI TPYTITIOBBIX U UH/AUBU/YaTbHBIX KOHCY/TbTAlIUM;

- yueOHBIe ayJTUTOPUH AJIs IPOBe/IeHUsI TIPOMEXKYTOUHOM aTTeCTaL[uH;

- TIOMeIIeHUsI /I CAMOCTOSITe/TbHON paboTBhI.

[TomellieHusi /I8 CAMOCTOSITe/TbHOW PAabOThI OCHAITleHbl KOMITbIOTEPHOW TeXHUKOU C
BO3MOJKHOCTBIO TIOZIK/TFOUeHHUsI K ceTh «VHTepHeT» U obecrieueHHeM JOCTyTa B 37IeKTPOHHYHO
“HbOpMaILMOHHO-00pa3oBarte/bHy0 cpeay SApl'Y.

ABToOp:

3aBeayroiuii Kadepoi

TeopeTUueCcKol MHPOPMAaTUKH, 11.(.-M.H. E.B. Ky3bMmuH
(OonicHocmb, yueHas cmeneHb) (nodnucn) (Pamunus 1.0.)
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ITpunoxxenue Nel K paboueii nporpamMmMe JHCIMIUIMHBI
«CnenManpHas AUCLIAIIIMHA B COOTBETCTBUY C TEMOM AUCCePTaLin
Ha COMCKaHVe YYeHOU CTeleHy KaHAuzaTa HayK»

T10 HayYHOM CrieljuanbHOCTH 1.2.2 MaTeMaTueckoe MOZie/IMpOBaHue,
YKC/IeHHbIe MeTO/bl ¥ KOMIUIEKChI IIPOrpaMM

OuneHouHbIe MaTepHa/Ibl
AJI IPOBeieHNA TeKyIlell H/W/IA MPOMe)XyTOYHOHM aTTecTalui
aCnUpaHTOB IO JUCLUIUINHE

1. KoHTposibHBIe 33/jaHUA M (/1K) MHbIE MaTepHaibl,
HCIO/Ib3yeMble B IIpo1jecce TeKyliero KOHTPOJ/IsA yCleBaeMoCTH

3afaHus /1A CAaMOCTOATE/TbHOM PadoThI:
1. O3HakoMJ/IeHHe C OCHOBHOM U JI0NIOJTHUTE/IbHOU JIMTepaTypoU 10 TeMaTHKe JIEKLIUU.
2. O3HakOMJIeHHE C TepHOJUUEeCKOM TUTepaTypoi 10 TeMaTHKe JIeKI[HUi 1 ITOAr0TOBKa 0030poB

2.

COBPEMEHHOT0 COCTOSIHUS TIPOOJIEMBI.

CnucoK BOnpocoB U (M/IM) 3aJjaHuH /ISl IPOBe/ieHUsl IPOMe)XXYyTOUHOM aTTecTaliu

1.1 Cniucoxk BOnpocoB M (M/1M) 3afaHuil /ISl IPOBe/leHUs] POMEe)XyTOUHOH aTTecTalui

CnucoK BOIIPOCOB K 3a4eTy (2 cemecTp):

Anrebpa noruku. ByneBsl GyHKIMY, KaHOHUYeCKHe (OpPMBI 3a/1aHus1 Oy/ieBbIxX QyHKIuA. [ToHsATHE
riosiHOM cuctembl. Kputepuit monmHoTs! [TocTa.

Wcuncnenue BbicKasbiBaHUH. O611e3HaUMMOCTB, ZJ0Ka3yeMocThb. TeopeMa O MoJHOTe.
Vcuuncnenvie mpeArKaToB TiepBoro nopsigka. [ToHsTHe uHTEeprnpeTalyy. BrInoIHUMOCTE U
00111e3HaUMMOCTb (POPMYJIBI TIEPBOTO MOPSIJKA.

[Tonsitue Mogeny. Teopema o TOJIHOTe MCUMC/IEHUsI TIPeJUKATOB TIePBOro MopsiAKa.

OrHoteHust ¥ GyHKIMK. OTHOLIIEHWe SKBUBAJIEHTHOCTU M pa3oueHust. PakTop MHOXKECTBa.
OTHOIIeHHs] YaCTUYHOTO TIopsiZiKa. TeopeTHKO-MHO)KeCTBeHHOe 1 arebpandyecKkoe orpe/iesieH st
pelleTKH, UX SKBUBasIeHTHOCTb. CBOCTBA peltieToK. BysieBbl pelieTku. [To/iHble pereTku.

CnucoK BOIPOCOB K 3aueTy (3 cemecTp):

Gk wn

dopmMasibHbIe SI3BIKK U CIIOCco0b! MX onucanus. Knaccudukaiiys gopManbHBIX FpaMMaTHK. Mx
WCT0/Tb30BaHNe B JIEKCUUECKOM U CUHTaKCUUeCKOM aHasu3e.

Koneunsie aBTomaTel. JJKA 1 HKA. MuHMMHM3aLsi KOHEUHBIX aBTOMATOB.

Anre6ps! perysipHbIX BbIpakeHui. Teopema KimHM 0 pery/isipHBIX sI3bIKax.
KoHTekcTHO-CBOOOIHBIE SI3BIKM ¥ TPAMMAaTHKH, X CBOWCTBA. Mara3uHHbIe aBTOMAThI.
OCHOBBI MTOCTPOEHUS TPAHCIATOPOB. CTPYKTYypa ONTUMU3UPYIOLLET0 TPaHC/IATOPA.
ITpomexxyTouHbIe TIpeiCTaBIeHNs TIPOrPaMMBbI; TTOC/Ie/I0BaTe/TbHOCT CUMBOJIOB,
T0CJIeI0BaTe/IbHOCTD JIeKCeM, CUHTaKCUUYeckoe ZiepeBo.

AHa13 UCXO/IHOM POrpaMMbI B KOMITU/ISITOpPe. ABTOMaTHbIe (pery/sipHble) rpaMMaTUKA U
CKaHUPOBaHHWe, KOHTEKCTHO CBOOO/HbIE TPAMMATHKH U CUHTAaKCHUECKHH aHa/In3, OpraHu3aLiys
TabJHIILI CHMBOJIOB TIPOTPAaMMBI, UMEIOITel 0JIOUHYIO CTPYKTYPY, Xelll-(QyHKIHH.
Hucxogsiue (LL(1)-rpammartuku) u Bocxogsiue (LR(1)-rpaMmmaTiKy) MeTObI CHHTAaKCUUeCKOT'0
aHa/3a. ATpUOyTHbIe TPAMMATUKKA U CEMaHTHYeCKHe TTPOrpaMMbl, IIOCTPOeHKe abCTPaKTHOTO
CUHTAaKCUYEeCKOTO JiepeBa.

Cn1cok BONpPOCOB K 3aueTty (4 cemecTp):

1.

IToHsATHE a/rTOPUTMa U ero YTOUHEeHHs: MalliuHbl ThIOpUHTA, HOPMa/bHbIE aTOPUTMBI MapKoBa,
peKypcUBHbIe (PYHKIMN. DKBUBa/TEHTHOCTh JJAHHBIX (JOPManbHBIX MO/Ie/ieli arOPUTMOB.



2. Tloustue 06 anropuTMHUYecKoi HepaspemuMocTy. [IpiMepsl alropuTMUUeCKH Hepas3peliuMbIX
npobsieM.

3. Tlonsitne cinoxHocTH anroputmoB. Kiaccel P u NP. TTosimHOMManbHast CBOAUMOCTE 3a7ad. Teopema
Kyxka 06 NP-ro/iHOTe 3a/jauu BBITIOJTHUMOCTH 0ysieBoi hopmyibl. [Tpumepsr NP-1o/THBIX 3a7iau.

4. Tloaxopp! K perieHuto NP-niosiHbIxX 3azau. TouHble ¥ IpUO/IVKeHHbIe KOMOMHATOPHbIE alrOPUTMBIL.

[Tpumeps! 3 eKTUBHBIX (TIOJMHOMHUATBHBIX) a/ITOPUTMOB: OBICTPBIE a/ITOPUTMBI ITOUCKA U

COPTHPOBKY; MOJIMHOMHA/IbHBIE aNTOPUTMBI /71 3a/lad Ha Tpadax u ceTsix (TTOMCK B TyOUHY U

LIMPHHY, 0 MUHHMaJIbHOM OCTOBe, O KpaTuaillleM IIyTH, O Ha3HaueHUsIX).

o

CnuCcoK BOMPOCOB K 3K3aMeHy.

Kanpuparckuii 5K3amMeH MO  CrelyaJbHOM JUCLUIUIMHE TIPOBOJWUTCA YCTHO I10
3K3aMeHallMOHHBIM OusieTaM.

Kaxplit 5K3aMeHalMIOHHbINA OWIeT cofiep>KUT TPY BOMpoca.

Ha nogroroBky k otBety faetcst ot 60 1o 120 MUHYT.

ByneBbI ¢hyHKIMY, KaHOHUUYeCKHe (HOpPMBbI 3aiaHust OyJieBbIX (QyHKLIMIM.

[MTonsitue nosHOM crucreMbl. Kputepuii mosHoTH [TocTa.

WcuncneHve BbicKa3biBaHui. OOIIIe3HaUMMOCTB, 0Ka3yeMoCThb. TeopeMa o MoJHOTe.

Vicuncnenre npesukaToB nepBoro nopsjka. [IonaTre nHTepnpeTary. BeIMOIHUMOCTS U

00111e3HaYNMOCTb OPMYJIbI TIEPBOTO MOPSJKa.

[Nousatre mogeny. TeopeMa 0 OMHOTE UCUMC/IEHUS IPEAUKATOB MepBOTO MOPs/Ka.

OrtHorenust ¥ ¢GyHKIpY. OTHOLIIEHHe YKBUBAJIEHTHOCTH M pa30reHwst. PakTop MHOXeCTBa.

7. OTHOIIeHHs YaCTUYHOT O Nopsiika. TeopeTHKO-MHO)KeCTBEHHOe U anrebpanyeckoe
oIpejiesieHNs PelleTKH, UX S5KBUBa/leHTHOCTb. CBOICTBa pellleToK. bysieBsl pemieTku. ITo/Hble
pelLeTKY.

8. ®opmasbHbIe S3BIKU U CrI0c00bI UX onrcanust. Kiaccudukarnys ¢popmanbHBIX rpaMMaTik. VX
WCII0JIb30BaHUe B JIEKCUUeCKOM U CUHTaKCUUeCKOM aHaju3e.

9. Koneunsle aBToMartsl. [JKA 1 HKA. MuHrMuU3aLysi KOHeUHbIX aBTOMATOB.

10. AnreGpbI perysisipHbIX BeIpaKeHHH. Teopema K/TMHM 0 perymsipHBIX sS3bIKax.

11. KoHTeKCTHO-CBOOO/HbIE SI3BIKM Y TPAMMAaTHKHU, UX CBOMCTBA. MarasuHHbIe aBTOMATHI.

12. CTpyKTypa ONTUMHU3UPYIOILero TpaHcasaTopa. [IpomMesKyTouHble Mpe/icTaBIeHHs IPOrpaMMBbl:
M0C/Iel0BaTeIbHOCTh CUMBOJIOB, NTOC/IEI0BATE/ILHOCTD JIEKCEM, CUHTaKCHUYeCKoe JIepeBo.

13. AHanmm3 UCXOJHOM TIPOTpaMMbl B KOMITU/ISITOPe. ABTOMaTHbIe (pery/sipHble) rpaMMaTHKA U
CKaHUPOBaHKe, KOHTEKCTHO-CBOOO/HbIe TPaMMAaTUKU M CUHTaKCHUeCKU aHa/lu3, OpraHusarysi
TaOJ/TUIIBI CUMBOJIOB TIPOTPAMMBI, UMEIOIIIel O/I0YHYI0 CTPYKTYPY, Xell-()yHKLUH.

14. Hucxopgsmue (LL(1)-rpammaruki) u Bocxopsiiue (LR(1)-rpaMMaTiky) MeTObI
CUHTAKCHUEeCKOro aHaa3a. ATpuOyTHbIe TPaMMaTHKU M CeMaHTHUecKHe TPorpaMmbl,
MOCTPOeHHe abCTPAaKTHOTO CUHTaKCHUECKOTO JIepeBa.

15. IlonsTHe a/rOpuTMa U ero yrOUHeHus:: MallvHbel ThrOpUHra, HopMasbHble aaropuTMbl MapkoBa,
peKypCcUBHble (PYHKIUH.

16. DKBHBaNeHTHOCTb Pa3/IUYHbIX (hOpPMabHBIX MOJiesieil anrOpUTMOB.

17. TloHsTHe 00 aNrOPUTMUYECKON Hepa3pelMMOCTH. IIprMeph! arOpUTMUYECKH Hepa3peruMbIX
nipo6siem.

18. TTonsatue cioxxHocty anroputMoB. Knaccel P u NP. I[TonmHomMuanbHas CBOAMMOCTE 3a/1au.

19. Teopema Kyka 06 NP-1o/iHOTe 3a/jaudl BBITIOJTHUMOCTH Oy/1eBo )OpMYIbL.

20. IIpumeps! NP-Mo/HBIX 3a71a4, TIOXO0/bI K UX pelleHut0. ToYHbIe U TIPUOJIVKeHHbIe
KOMOMHATOpHbIE a/ITOPUTMBI.

21. Tlpumepsl 3¢ heKTUBHBIX (TTOJTMHOMHABHBIX) alTOPUTMOB: OBICTPBIE aTOPUTMBI TIOUCKA U
COPTHPOBKH; MOJIMHOMHA/IbHBIE a/TTOPUTMBI /IS 337124 Ha rpadax u ceTsix (TIOUCK B IIyOUHY U
LIMPUHY, 0 MUHUMAa/IbHOM OCTOBE, O KpaTuaiilieM IyTH, O Ha3HaueHUsIX).

22. OCHOBHBIe MOHATHS PeJISILIMOHHOMN U 00BeKTHON Mo/jesiell laHHBIX. TeopeTHuecKrie OCHOBBI
PeJISIIMOHHOM MoJie/iu [JaHHbIX. PensilinonHas anrebpa, pesiiuoHHOe UCYHUCTIeHHe.
@DyHKIMOHA/IbHbIE 3aBUCMMOCTH U HOPMa/I3aLiyisi OTHOLLIEHUH.

23. OCHOBHBIE CTPYKTYPbI [JaHHBIX, a/ITOPUTMbI 00paboTKH U rorcka. CpaBHUTe/IbHAs
XapaKTepUCTHKa METO/I0B XpaHeHUS 1 TIOHCKa JaHHbIX. MeTo/bl HHAeKCUpoBaHUs. OCHOBHBIE
TIPUHLIMIIEI YTIpaB/eHns TPaH3aKLUAMY, )KypHaIu3aleld 1 BOCCTaHOBJIEHUEM.

24. TloctpenspioHHbIe 0a3bl faHHBIX (NOSQL).

25. VIHTenneKTyaabHble CUCTeMBI MAlIMHHOTO 00y4yeHusi. Machine Learning.

26. Kozl c ucripaBneHrem ombok. AndaBuTHOe KoAMpoBaHUe. MeTopl CcxKaTHst MH(OPMaLHH.
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27. 3agaun obecnieyeHust KOH(UIEHLIMATBLHOCTH U 11eI0CTHOCTH HH(opMariuu. TeopeTHko-
VH(OPMALMOHHBIN U TeOPETUKO-C/I0XKHOCTHBIN MOAXOABI K OTIpe/ielIeHHI0 KPUIITOrpadryecKoi
CTOMKOCTH.

28. Cucrembl mudpoBanus ¢ OTKpbIThIM KitouoM (RSA). Ludposas nogmck. MeTozbl reHepaliun
Y pacrpe/iesieHys KItouei.

2.1 Onucanue npoueAypbl BHICTAB/IEHUA OLleHKHU
[To uToram 3aueTa BLICTAB/IAETCA O/IHA U3 OLICHOK: «3a4YTeHO», «He3auTeHO».

[IpaBu/ia BbICTaB/IeHUS OLIEHKHU Ha 3ayeTe:

YCTHBIN OTBET CTy/IeHTa Ha 3aueTe OL[eHUBAeTCs 110 2-X Oa/ibHOM cucTeMe.

OTMeTKa «3auTeHO» CTaBUTCS, eCJIU:

- 3HAHUS OTJIMUAIOTCS TJIYOMHOM U COZlep>KaTeIbHOCTBIO, AAeTCsl TIO/THbBIN UCUepIThbIBAOLIUIMA
OTBET, KaK Ha OCHOBHbIE BOMPOCHI K 3a4eTy, TaK U Ha JONOJHUTE/IbHbIE;

- acripaHT CBOOOTHO B/Ia/ieeT HayYHOH TePMUHOJIOTHEN;

- OTBET aclvpaHTa CTPYKTYpPUPOBaH, COZEPXUT aHalu3 CYLeCTBYIOLMX TEOPHUM, HayUHbIX
IIKOJI, HallpaB/ieHWi U UX aBTOPOB;

- OTBeT aCIMpaHTa JIOTUUHO U /l0Ka3aTeJbHO pPacKpbIBaeT Mpobsiemy, MpeioKeHHYO s
peLleHus;

- OTBeT aclypaHTa XapaKTepusyeTcsi I/yOWHOM, TIOMHOTOW W He  COJepKUT (haKTHUeCKUX
OILINOOK;

- OTBeT aclMpaHTa WUIIOCTPUPYETCs MpPUMepaMy, B TOM UHC/ie U3 COOCTBEHHOM HayuHO-
WCCIIe[loBaTe/IbCKOU J1esITe/TIbHOCTH;

- aCMMpaHT JeMOHCTpUpYeT yMeHNe apryMeHTHUPOBAaHO BeCTH Aol U HayUHYH0 UCKYCCHIO;

- aCIupaHT [|eMOHCTPUPYeT HaBbIKM TOMCKa U 00pabOTKM Hay4yHOil WHGOPMAaLUK W
5KCIIepUMEeHTa/bHbIX [JaHHBIX.

OTMeTKa «He3auTeHO» CTaBUTCS, eC/In:

- OTBeT acrupaHTa 0OHAPY KW/ He3HaHKe WK HelTOHWMaHUe CYIITHOCTHOM YaCTy AUCLIUTTUHBI;
- coZiep>KaHKe BOTIPOCOB He PAaCKPBITO, JIOMYCKAIOTCS CyljeCTBeHHbIe (paKTHUeCKHe OIMHOKH,
KOTOpBbIe acliMpaHT He MOKeT UCIPaBUTh CAMOCTOSITE/ILHO;

- Ha OOJBIIIYI0 YaCTh JOTOTHUTETBHBIX BOMPOCOB TI0 CO/IePKaHUIO 3a4yeTa acipaHT
3aTpy/JHeTCs JaTb OTBET WU He JlaeT BePHBIX OTBETOB;

- aCIMpaHT He JIeMOHCTPHUPYeT HaBBIKK IMOMCKa U 00paboTKy HayuyHON WMHGOpMaly U
5KCIIepUMEeHTa/bHbIX [JaHHBIX.

[lo wutoram »sK3amMeHa BBICTAB/ISETCS OJHA M3 OLIEHOK: «OTJIMYHO», «XOPOILLIO»,
«YZIOBJIETBOPUTE/ILHO» U/ «HEY/I0B/IeTBOPUTEIBHO.

Onenka «OT/IMYHO» BBICTAB/ISETCS aCIUPAHTy, KOTOPHIM IEMOHCTPUPYET TyOOKoe U
MOJIHOEe BJaZileHWe CoJlep)KaHWeM MaTepuana W TOHSATUHHBIM anmnapaTtoM  [JUCLUIUIMHBI;
OCYILLIeCTB/ISIET MEXIIpeJMeTHbIe CBSI3U; YMeeT CBSI3bIBaTh TEOPUIO C MPAKTUKON. ACIHPAHT JjaeT
pa3BepHyTble, TIOJHble W YeTKWe OTBeThl Ha BOMPOCHI SK3aMeHAl[MOHHOro Ounera u
JIOTIOJTHUTE/TbHbIE BOTIPOCHI, COOJIFOZIaeT JIOTUYeCKYIO0 TIOC/Ie/I0BATebHOCTh TIPU W3/I0KEHUH
MaTepuasa. ['paMOTHO UCIIO/Ib3yeT HayUHYO0 TEPMUHOJIOTHIO.

Ounenka «Xopomo» BbICTaB/IsSeTCSl aClIMpPaHTy, OTBeT KOTOPOro Ha 3K3aMeHe B 11eJIoM
COOTBETCTBYIOT YKa3aHHBIM BbIllle KPUTEpPHUSIM, HO OT/IMUAeTCsi MeHblled 00CTOsITeTbHOCThIO,
r1yOrHOM, 000CHOBAaHHOCTHIO M TIOJTHOTOW. B OTBeTe MMEIOT MeCTO OT/e/bHble HeTOUHOCTU
(HecylecTBeHHbIe OIIMOKW), KOTOPbIe UCIPABJSIOTCS aCIUPAaHTOM TI0C/e JOTMOTHUTEeNbHBIX U
(MM) YTOUHSIIOIIMX BOIIPOCOB 3K3aMeHaTopa.

OuneHka «Y/I0B/IeTBOPUTE/IbHO»  BBLICTaB/ISIeTCS  aACMKMPAHTy, KOTOPbIM  Jjaetr
He/I0CTaTOYHO TOJ/IHBIE U TI0C/IeZj0BaTe/IbHbIe OTBETHI Ha BOMPOCHI 3K3aMeHallMOHHOTO Ousera u
JIOTIOJTHUTE/TbHbIE BOIIPOCHI, HO TIPY 3TOM [IeMOHCTPUPYET YMeHHe BbIIe/IUTh CyLeCTBeHHbIe U
HeCyllleCTBeHHble TPU3HAKM M YCTAaHOBUTb TPUUMHHO-C/Ie/CTBeHHble CBsi3W. [Ipu oTBeTax
acnupaHT [JOTyCKaeT OIIMOKM B OIpeje/leHHd U PacKpbITUM OT/AeNbHbIX TOHSATHH,



(hopMy/IMPOBKE TOJIOKEHUM, KOTOpble aclMpaHT 3aTPy/HSeTCS WUCIPaBUTb CaMOCTOSITe/IbHO.
[lpu aprymeHTanMyd OTBeTa acCnMpaHT He O0OOCHOBBIBaeT CBOM CyxJeHus. Ha uyacTb
JIOTIOJIHUTE/IbHBIX BOIIPOCOB CTY/IeHT 3aTPYZAHSeTCs JaTh OTBET WU /laeT HeBepHbIe OTBeThI.
Onenka «HeypoB1eTBOpUTE/IHHO» BBICTaBJIAETCS aCrMpaHTy, KOTOPBIN
JleMOHCTpUpYeT pa3po3HeHHble, OeccrcTeMHble 3HaHUS; OecriopsijouHO ¥ HeyBepeHHO M3/1araeT
Marepuas; He yMeeT BbI/Ie/ITh IJIaBHOE U BTOPOCTEIeHHOe, He yMeeT COeIMHATh TeOpeTUYecKue
TOJIOKEHUSI C TIPaKTUKOM, He yCTaHaB/IMBaeT MeXKIIpeJMeTHble CBSI3M; [OINyCKaeT rpyOble
OMOKK TIPM OTpeJie/ieHHH CYIIHOCTH PacKpbIBaeMbIX TIOHSATHM, SIBJIEHWH, BCJIe[CTBUE
HelIOHUMaHHsl UX CyLeCTBeHHBbIX M HeCYIeCTBeHHbIX IIPHU3HAaKOB U CBs3el; JaeT HeIoJ/Hble
OTBeThbl, JIOTMKAa M II0C/Ie[0BaTe/IbHOCTh M3/I0’KeHUSI KOTOPBIX HMeEIOT CyLeCTBeHHble WU
NpUHLMNMA/IbHbIE HAapyLleHWs, B OTBeTaXx OTCYTCTBYIOT BBIBOJbl. [lOMO/MHUTE/bHBIE U
YTOUHSIFOLIMEe BOTIPOCHI 5K3aMeHaTopa He MPUBOAAT K KOPPEKLIMK OTBETOB aclMpaHTa.

Ouenka «HeyaoB/eTBOpHTe/IbHO» BbICTAB/ISIETCSl TAK)Ke aClPAHTY, KOTOPBIX B35l
JK3aMeHallMOHHBIN O1/eT, HO 0TBeuYaTb 0TKA3asicsl.



