MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIbHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
"PA3AHCKUM T'OCYJIAPCTBEHHBINA PAJJMOTEXHUYECKWI YHUBEPCUTET
NUMEHU B.®. YTKHHA"

COI'NTACOBAHO YTBEPXIAIO

3aB. BeIyCKaroMei kadeaps

Kananaarckui 3K3aMeH [0 CnenuaJbHOCTH
"MaTtemaTn4eckoe M NporpaMMHoe odecrieyeHue
BbIYUCJIUTEJIbHBIX CUCTEM, KOMILIEKCOB U
KOMIIbIOTEPHBIX ceTein'

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit KocMuyeckux TeXHOJIOTHIA

VueGHbIi TUIaH 2.3.5._06_24 00.pIx
2.3.5. MaTeMaTi4yecKoe U MPOrpaMMHOE 00ECIIEUEHHE BBIUMCITUTENBHBIX CHCTEM,
KOMILJIEKCOB U KOMIIBIOTEPHBIX CETEH

Dopma o0yaeHHS ouHas
OO01mas TpyI0eMKOCTh 23ET
PacnpenesieHne 4acoB AUCHUILUIMHBI IO CEMECTPaM
Cemectp
(<Kypc>.<Cemectp | 4(2.2)
Ha Kypce>) Hroro
Henens 18
Bun 3ansaruit v | e | von PIT
WHast xoHTaKTHASK 1 (1 1 |1
pabota
KoncynsTrpoBanue 212 12 |2
nepet 9K3aMEHOM H
MPAKTHKOMN
Uroro ayn. 313 (3 (3
Konrakthast pabora |3 |3 [3 |3
Cam. pabora 161616 | 16
Yackl Ha KOHTPOJIb 531535353
Uroro 721727272

r. Ps3ann



IIporpammy cocraBuii(u):

0.m.H, npogpeccop, Konecenrxos A.H.;x.m.u., doyenm, boopos O.A.

Pabouast nporpamMma JUCIHUIUIAHEL

Kanaupatckuii 3x3aMeH no cnennajbHocTd ""MaTeMaTH4yeckoe U MPOrpaMMHoe ofecredeHue BEIYUCIUTEIBHBIX CHCTEM,
KOMILIEKCOB H KOMIILIOTEPHBIX ceTeii'

pa3paborana B coorBercTBu ¢ ®I'T  BO:

OI'T k cTpyKType nporpamMM MOJArOTOBKH HayYHBIX U HAYYHO-TIEIarOTHYECKUX KaJPOB B aCIUPaHTYpe (aJbIOHKTYpPE), YCIOBHIM UX
peanu3annu, CpoKaM OCBOSHHS ATUX MPOTPAMM C YYETOM pa3In4HbIX GopM 00ydeHus, 00pa3oBaTeIbHBIX TEXHOJIOTHIA U
0CcOOEHHOCTEH OT/ACIBHBIX KATETOpUil acCIIPaHTOB (a1bIOHKTOB) (Mpuka3 MunoOpHayku Poccun ot 20.10.2021 r. Ne 951)

COCTaBJIeHa Ha OCHOBAHUH y4eOHOTO TIJIaHa:
2.3.5. MaTreMaTHuyecKkoe 1 IpOrpaMMHOE 00eCIICUCHUE BBIYUCIUTEILHBIX CHCTEM, KOMIUICKCOB U KOMITBFOTEPHBIX CETeH

YTBEPKIACHHOTO YIEHBIM cOBETOM By3a oT 22.02.2024 mpoTokon Ne 9.

PaGouas nporpamma onoOpeHa Ha 3aceqaHuu Kadeapsl

KocMuyeckux TexHoJ1oruii

IIporokon ot 29.05.2024 r. Ne 7
Cpox neticTBust mporpammsl: 2024-2027 yd.r.
3aB. kadenpoit  I'yces Cepreii UropeBuu



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyXeHa 1 0100peHa JUIs
ucnosiHenus B 2025-2026 yueObHOM roay Ha 3aceqaHuu Kadeapel
KocMu4yecknx TeXHOJIOTHH

Iporokomor 2025r. Ne

3aB. kadenpoit

Buzupoanue PIIJ] nis ucnoiHeHusi B ouepeHOM yueOHOM Toay

PaGouas nporpamma nepecMoTpeHa, 00CyKeHa 1 0100peHa JUIs
ucnosHeHus B 2026-2027 yueOHOM rojy Ha 3aceqaHuu Kadeapsl
KocMuyeckux TexHoJ1oruii

IIporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis1 ucnmotHeHus1 B 04epeHOM Y4eOHOM roay
Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa Juis
ucnonaeHust B 2027-2028 y4eOHOM rojy Ha 3aceaHuu Kadeapbl

KocMuueckux TexHoJ10ruii

IIpotokomor 2027 . Ne

3aB. kadenpoit

BuzupoBanmue PIIJ] nis ucnmotHeHUs1 B 04epeTHOM Y4eOHOM TOXy

Pabouas nporpamma nepecmMoTpeHa, 00CyXJeHa 1 0100peHa JUIs
ucnonaeHus B 2028-2029 yue6HOM roy Ha 3aceaHuu Kadenpbl

Kocmuuecknx TeXHOJIOrHii

IIpotokonmor _ 2028 r. Ne

3aB. kadenpoit




1. IIEJTM OCBOEHMSI TMCLUILIMHBI (MOLY.JIST)

1.1 | Llenp kaHAMAATCKOTO 9K3aMEHA B IPOBEPKE 3HAHUM, TPUOOPETEHHBIX aCTIMPAHTAMH U COUCKATENSIMU YIE€HOH CTeNeHN
KaHIUIaTa HayK B 00JACTH TEXHUYSCKUX HayK. DK3aMEH TaKKe CTABHUT LIENIBI0 YCTAHOBUTH TIIYOUHY MPO(ECCHOHANBHBIX
3HAaHUI COUCKATENs YUeHO! CTEeNeHN KaHIu1aTa HayK, YPOBEHb MOATOTOBICHHOCTH K CAMOCTOSTEIILHOM HAyYHO-
HCCIIeI0BATENbCKOI padoTe.

1.2 | 3agaum AMCUUIITHHBL (MOYIIsN):

1.3 | dnst perieHust MOCTaBICHHBIX 1IeJICH ONpPeIeIeHBI CICSIYIONINE 3a/1a9H:

1.4 | - yriryGneHHOE H3yYeHUE TEOPETHIECKIX U METOAOJOTHIECKIX OCHOB MaTeMaTHYECKOH TEOPHH MPOTPaMMHUPOBAHHS,
CO3JaHusl, COIPOBOXKICHUS U SKCIUTyaTallK IIPOIPAMMHBIX CPEACTB PA3IMYHOTO HA3HAYCHUS JJISl BEIYHCIUTEIbHBIX
MAIlIFH U BBIYHCIUTEIBHBIX CHCTEM, a TAKKe MOCTPOSHHBIX Ha UX OCHOBE KOMILJIEKCOB, KOMIIBIOTEPHBIX U HEHPOHHBIX
CETeH;

1.5 | - bopMupoBaHHE NPAKTHYECKUX HABBIKOB B 00JIACTH TPOTPAMMHBIX CPEJICTB OPTaHU3AllMHU U YIIPABICHUS 00pabOTKOM
JIAHHBIX M 3HAHUI, CO3/IaHUs MPUKIAHOTO MATEMAaTHIECKOTO 00ECIICYCHUSI, POrPAMMHBIX CPEICTB aBTOMATH3AINH
Ppa3paboTKH MpOrpaMm.

2. MECTO JUCHHUILIUHBI (MOY.JIST) B CTPYKTYPE OGPA3OBATEJIbHOM [IPOI'PAMMBbI
Huxn (pazgen) OIT: |

2.1 | TpeGoBaHus K NPeIBAPUTEIBLHOM MOATOTOBKE 00Y4aKOIIEroCsi:

2.1.1 | Inst ocBOSHMS CTIEHUAIBHON TUCIUTUIMHBI HEOOXOAMMBI KOMIIETCHIIMH, COPMHUPOBAHHBIE TP 00YYEHUH T10
00pa3oBaTeIbHBIM IIPOTpaMMaM  CIIEIHAINTETa WIM MAaTUCTPATYpPhl B paMKaxX U3y4eHHs AUCIUILIHH, GOPMUPYIOIIHX
KOMITETEHIINN TEXHUIECKOTO U OPTaHM3alMOHHOTO COJIep KaHMs, a TAK)KE IIPH BHIIOJIHEHUH HAYYHO -FCCIIEI0BATENhCKUX
paboT, MPOXOXKAEHHS NPETUITIOMHON IPAKTUKH U BBITIOJTHEHHS BBITYCKHON KBaTH()UKAIIMOHHON PadOTHI, a TakkKe
HaBBIKU pabOTHI C IPOTPAMMHBIM 00ECIICYEHHEM 10 BEHIOPAHHOMY HATpPaBJICHHIO MOJITOTOBKU B aCIIHPAHTYPE, MOJTyICHHBIC
B IpEABIAYIIEM Neprojie 00ydeHusI.

2.2 | IucumnauHbl (MOAYJIH) M PAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOH JUCHUTIJIMHBI (MOAYJI51) HEOOX0UMO KAK
npeauIecTByIoee:

3. KOMIIETEHINH OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUS AUCLHUTIJIMHBI
MOoAayJist)
B pesyabTate ocBOeHHsI IMCHUILIAHBI (MOAYJIs) 00y4Yarommiicst 10JKeH

3.1|3unars:

3.2| Ymetn:

3.3 | Bnagets:

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbBI (MOAYJIS)
Kon HaumenoBanue pa3nesios u tem /Bua 3anatust/ | Cemectp / | Haco | Komneren- | Jlutepatypa dopma
3aHATHSA Kvpe 1070 KOHTPOJIs
Pazgen 1. IloaroroBka K 3K3aMeHy
11 KonraktHast padota /Tema/ 4 0
1.2 Wnas xonraktHas padora /MUKP/ 4 1
1.3 KoHcynsTHpOBaHUE Mepe SK3aMEHOM 1 4 2
npakTukoit /Kuc/
1.4 CamocrosrensHas pabora /Tema/ 4 0
15 CamocrosTenpHas paboTa — IIOATOTOBKA K 4 16 JIT.1 JI1.2
KaHIuIaTckoMy sk3ameny /Cp/ JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2
JI2.3J13.1
JI3.2JI3.3
Pazgen 2. Dx3amen
2.1 Opraxusanys U IpoBeJeHUe KaHIUJaTCKOro 4 0
sk3amena /Tema/
2.2 [Mpuem kaHIUIATCKOTO 3K3aMeHa /DK3aMeH/ 4 53

5. OHEHOYHBIE MATEPHUAJIbBI IO JTUCHHUIIJIMHE (MOJY JIIO)




OK3aMeHallMOHHBIH OWJIET BKIIIOYAET YEThIPE BOIPOCa, [BAa U3 KOTOPBIX BKIIIOUEHBI B OMJIET U3 OCHOBHOI ITPOrpaMMbl
KaH/IUJaTCKOTO AK3aMEHa, a JIBa COOTBETCTBYIOT JIOTIOJHUTENBHOM NpOrpaMMe KaHAUJATCKOTO SK3aMeHa 10 CIIeUabHOCTH,
OTpakarolleif TeMaTHKy AUCCEPTAIIMOHHOTO UCCIIEIOBAHUS acCITUPaHTA.

Ha monroroBky k sx3ameny maercst 1 gac. Ha orBer maercs 20 munyT.

YpoBeHb 3HaAHHI UCTIBITYEMOTO OIICHHUBAETCS IO MATHOAIIIBHOM IIKae.

Kpurepun orieHKH KaHANAATCKOTO K3aMeHa

* OLICHKH «OTJIMYHOY» 3aCIy’)KUBAET aCHMPAHT (COMCKATENb), OOHAPYXHUBIINI BCECTOPOHHUE, CUCTEMAaTHUECKU € U TIIyOOKHe

3HaHUS IPOrPaMMHOT0 MaTepuaa, yMeHue CBOOOIHO BBIITOJHATD 33aHus, IPEAYCMOTPEHHbIE TPOrPaMMOi, YCBOUBIINN
OCHOBHYIO U 3HAKOMBIH C JIOTIOJTHUTEJIbHON JINTEPATYpOi, peKOMEHIO0BAaHHOM porpaMMoid. Kak rnpaBuiio, olieHKa «OTIMYHO
BBICTaBIISICTCS JINL[AM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX ITOHATHH TUCUMIUIMHBI B UX 3HAYCHUH JUI1 IpUoOpeTaeMoi mpodeccud,
MPOSIBUBIIMM TBOPYECKHE CIIOCOOHOCTH B IOHUMAHUH, H3JI0)KEHUHU U HCIOJIB30BaHUY IPOTPAMMHOT0 MaTepHaa,

* OLICHKH «XOPOLIO» 3aCITyKHBAET YK3aMEHYEeMBIH, 00HAPY>KUBILIHI ITOJHBIE 3HAHUS IPOTPAaMMHOTO MaTepHaa, yCHENIHO
BBITIOJTHSIONIHH MPEeyCMOTPEHHbIE IIPOrPaMMOii 3a1aHHs, YCBOMBIINI OCHOBHYIO JIUTEPATYPy, PEKOMEHAOBAHHYIO B IIPOTPaMMe.
Kak npaBnio, olieHKa «XOPOII0)» BEICTABISAETCS JIUIAaM, IOKa3aBIINM CHCTEMAaTHYECKUH XapaKkTep 3HaHUH 110 AUCIUIUIMHE U
CIOCOOHBIM K UX CaMOCTOSITEIIbHOMY TOIIOJIHEHHIO ¥ OOHOBJICHUIO B XO/1€ AajbHEHIIEH yueObl B aCIUpaHType U
npodeccuoHaIbHON JIeSITeIbHOCTY;

* OIICHKHU «YJIOBJIETBOPUTEIILHO» 3aCIIY’KUBACT HK3aMEHYEMBbIi, 0OHAPYKUBIIHHA 3HAHHS OCHOBHOTO ITPOTPAMMHOI0

Marepuaia B 00beMe, He0OXOJMMOM JUIsl ajibHelel yueObl 1 npeacTosuield paboTsl o npo)eccru, CIpaBIISIFOLIHACS C
BEITIOJTHEHHEM 3aJJaHui, TIPETyCMOTPEHHBIX MPOTPaMMOH, 3HAKOMBIN C OCHOBHOM JTUTEPaTypO, peKOMEHTIOBAaHHON TIPOTPAMMOM.
Kak npaBnito, olieHKa «yZOBIETBOPUTEIHHOY» BBICTABISETCS JIMAM, JOMYCTUBILUM ITOTPEIIHOCTH IPH OTBETE Ha DK3aMeHe H IPH
BBITIOJTHEHUH YK3aMEHAMOHHBIX 331aHHUH, HO 00JIaJafoIM HeOOX0AUMBIMU 3HAaHMSAMHE ISl UX YCTPaHSHNUS,

* OIICHKA «HEYIOBJIETBOPUTEIBHOY BBICTABIISETCS 9K3aMEHYEeMOMY, OOHAPYKHUBILIEMY MPOOEIbI B 3HAHUSIX OCHOBHOTO
MPOTPaMMHOT0 MaTepualia, JOIMyCTHBIIEMY IPUHIMIHAIbHBIC OIIUOKY B BHIIOJIHEHHH MPEAYCMOTPEHHBIX IIPOTPaMMOH 3alaHHH.
Kak mpaBuiio, olieHKa «HEYA0BIETBOPUTEIBHOY» CTABUTCA JIL[AM, KOTOPbIE HE MOTYT OBITh JIOMYIIEHBI K TIOBTOPHOMW Cclladye K3aMeHa
0e3 IOMOJTHUTENBHBIX 3aHATHH MO CYIIECTBYIOIICH TUCIUIUINHE.

6. YAEBHO-METOAUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

6.1. PexomMenayeMasi tutepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsnparensctBo, | Kommuectso/
roa Ha3zBanue DbC
JI1.1 | ®enmoror U. E. TlapasnensHoe mporpaMMupoBaHue. MoJEIH U TPUEMBI Mockaa: 978-5-91359-
COJIOH- 222-4,
IPECC, 2018, | http://www.ipr
390 c. bookshop.ru/9
0420.html
JI1.2 | lunuua O.U., Haymos | Lludposas o6paboTka n3o0paxeHuii: 371eKTpoHHOE yueo. Ps3ans: , 2021, |,

JI.A., YBaposa E.A. mocobue : YueGHoe rocooue https://elib.rsre
u.ru/ebs/downl
0ad/3149

JI1.3 | Aponos B. 1O., OrneHka Ka4ecTBa, CTaHJAPTH3AMNS U COITPOBOXKICHUE Camapa: ,

BepixakoBckas M. A. MPOrPaMMHBIX CUCTEM II'yTH, 2018, | https://e.lanbo

182 c. ok.com/book/1
82254
JI1.4 | Bonk B. K. ba3bl nanneix. [IpoexTupoBaHue, NporpaMMHpOBaHUE, CaHkr- 978-5-8114-
yIpaBJeHHe U aIMUHUCTPUPOBAHHE IetepOypr: 9368-5,
Jlamb, 2022, 244 | https://e.lanbo
C. ok.com/book/1
93373
JI1.5 | PxeBckuii C. B. MaremaTHyeckoe nporpaMMHUpOBaHue : yaeOHoe rmocobue CaHkT- 978-5-8114-
IerepOypr: 3853-2,
Jlans, 2022, 608 | https://e.lanbo
C. ok.com/book/2
06993
JI1.6 [3yb6xoBa T. M. TexHomnorus pa3paboTKH IpOrpaMMHOI0 o0ecreueHus : yueOHoe CaHkr- 978-5-507-
nocobue 1 cIo Ietepbypr: 45571-3,
Jlamb, 2023, 252 | https://e.lanbo
C. ok.com/book/2
76419

6.1.2. JlonoiHuTeIbHAS JIUTEPATYpPa




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
oI HasBanue DbC
JI2.1 | Tapacos B. H., MaremaTrueckoe nporpaMMupoBaHue. Teopusi, alrOpUTMEI, Camapa: 5-7410-0559-
baxapesa H. ®. MPOTPaMMBI : yueOHOEe mocodue TToBomKcKmiA 4,
rocymapcrBenn | http://www.ipr
Bl bookshop.ru/7
YHHBEPCHUTET 3832.html
TENEKOMMYHHUKA
IUH U
UHPOPMATHKH,
2017,222c.
JI2.2 |HMBanoBa C. M., TexHonoruu nporpaMMmuposanus. PazpaboTka npunoxeHui Ha Mocksa: PTY ,
Hnenyenkosa 3. B. si3pike C# : yueOHOe mocobue MUPDA, 2021, | https://e.lanbo
73 c. ok.com/book/1
76565
JI2.3 | Kuraiiuesa E. X. Anroputmusanus. TexHomorus pa3paboTKH IPOrPaMMHOTO Mockga: 978-5-7264-
obecrieyeHus : yueOHO-METOAMYECKOE Tocodue MUCH — 2905-2,
MI'CVY, 2021, https://e.lanbo
5lc. ok.com/book/2
49011
6.1.3. MeTtonnueckue pa3pabdoTku
No ABTOPBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Koamuectso/
rof HazBaHue ObC
JI3.1 | SAcuunxwii JI. H. MHTemiekTyanbHbIE CUCTEMBI | YUeOHUK Mockaa: 978-5-00101-
JlaGoparopus 897-1,
3Hauuii, 2020, https://e.lanbo
224 c. ok.com/book/1
51510
JI3.2 | T'ybaps, FO. B. BBenenne B MaTeMaTHUECKOE IPOrPaMMHUPOBaHUE : y4eOHOE Mockaa: 978-5-4497-
rocobue Wutepuer- 0872-4,
YHuBepcurer https://www.ip
Wudopmarmonn | rbookshop.ru/
pix Texuomoruii | 101994.html
(MHTYUT), At
IIu Ap Menna,
2021, 225c.
JI3.3 | ®enpkoBa H. A. CoBpeMeHHBIE TEXHOJIOTHHU pa3paboTKu IPOrpaMMHOTO BpsHck: ,
obecrieyeHus Bpsickmii TAY, | https://e.lanbo
2022, 58 c. ok.com/book/3
05087
6.2. Ilepeuens pecypcoB HHPOPMALTMOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"
€

6.3 IlepeueHb NporpaMMHoOro odecnevyeHust 1 HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb TUIEH3HOHHOTO W CBOOOTHO PACTIPOCTPAHSIEMOr0 MPOrPAMMHOI0 odecrevyeHusi, B TOM 4ucJjie

O0T€YECTBCHHOI0 IIPOU3BOACTBA

HaumenoBanue

Onucanue

Microsoft Visual Studio

Microsoft Imagine: Homep moamucku 700102019, 6eccpouro

MS Visual Studio Community

Cso6oanoe I10

6.3.2 IlepeueHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 |HWudopmannonno-npasosoii mopran TAPAHT.PY http://www.garant.ru
6.3.2.2 | Cucrema Koncymsrautllimtoc http://www.consultant.ru
6.3.2.3 | CnpaBounas npaBoBas cuctema «Koncynprantllnocy (morosop 00 nadopmarmonnoii noauepxke Ne1342/455-100 ot

28.10.2011r.)

7. MATEPUAJTIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOAY JIS)




260 yueOHO-aIMUHUCTPATUBHBIHM KOpILyc. YueOHas ayAuTOpUs ULt IpoBeeHus yueOHbIx Crienuanu3upoBaHHas MeOelb
(15 mocagouHbIX MeCT), ayAUTOPHAs A0CKA, SKpaH, IPOEKTOP,

1 IK: 10 mr.

Bo3MoxxHOCT MOAKTIOUEHNS K ceTH «IHTepHeT» U 00ecIedeHne JOCTyIA B IEeKTPOHHYIO HH()OPMAIOHHO-
oOpazoBatenbHyto cpeny PIPTVY.

22 Gu3Hec-HHKYOaTOp. y4eOHas ayJUTOPHS JUIS IPOBEACHUS 3aHATHIT JICKIIMOHHOTO U CEMHHAPCKOTO TUIIA
CrennanusupoBatHas Mebenb (40 mocaJouHbIX MECT), MarHUTHO-MapKepHas focka. MynpTuMenua npoexrop (Beng mx
507), 1 akpawn. I1K: Intel Pentium G3260/4Gb. Bo3moxxHOCTb MOAKIIOYEHHMS K ceTH MHTepHET 1 00eciiedeHneM J0CTyIa B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBareibHyo cpeay PITPTY

21 6usHec-uHKyOaTop. YueOHas ayIUTOpHUs IS IPOBEICHHS 3aHATHI JICKIIMOHHOTO M CEMHHAPCKOTO THUIIA,
71a00paTOPHBIX U PAKTHYECKHX padoT, TPYIIIOBBIX U MHMBHYAIbHBIX KOHCYJIbTAIMN, TEKYIIETr0 KOHTPOJIS U

3 IIPOMEKYTOYHOH aTTecTalui, CaMOCTOSATENILHOM paboThl 12 MecT, 2 5KpaHa, J0cKa, 12 KOMITbIOTEpOB (KOMITBIOTE PHBIN
KJIacC) C BO3MOXKHOCTBIO MOJKIIIOUEHHUS K ceTU «HTepHeT» U 00ecredeHUeM JOCTYNa B IEKTPOHHYIO HH()OPMALOHHO-
obpazopatenbHyto cpeny PIPTY

21 6usHec-uHKyOaTop. YueOHast ay JUTOPHS I IPOBECHUS 3aHATHH JIEKITHOHHOTO M CEMUHAPCKOTO THIIA,
J1ab0PaTOPHBIX M MPAKTHIECKUX paboT, TPYIIIOBEIX U HHAWBHIYAIBHBIX KOHCYJIBTAIHH, TEKYILIETO KOHTPOJIS H

4 MIPOMEKYTOYHOH aTTecTallli, CAMOCTOSATENLHOM paboThl 12 MecT, 2 3KpaHa, J0CKa, 12 KOMIBIOTEPOB (KOMITBIOTEPHBIH
KJIacC) C BO3MOXKHOCTBIO MOJKIIIOUEHHUS K ceTU «HTepHeT» U oOecredeHreM JOCTYIa B 3J1€KTPOHHYIO HHPOPMALMOHHO-
obpazoBatenbHylo cpeny PIPTY

21 6usHec-uHKyOaTop. YueOHast ayIUTOpUS LI IPOBEACHUS 3aHATHUI JIEKIMOHHOTO U CEMUHAPCKOTO THIIA,
71a00paTOPHBIX U PAKTHYECKUX padoT, TPYIIIOBBIX U MHMBHIYAIbHBIX KOHCYJIbTAIMN, TEKYILIETr0 KOHTPOJIS U

5 MIPOMEKYTOYHOH aTTecTallli, CAMOCTOSATENLHOM paboThl 12 MecT, 2 SKpaHa, J0CKa, 12 KOMITBIOTEPOB (KOMITBIOTEPHBIH
KJIacC) C BO3MOKHOCTBIO MOJKIIIOUEHHS K ceTH «HTepHeT» 1 o0ecredeHreM JOCTyIa B AJIEKTPOHHYIO HH(GOPMALOHHO-
oOpazoBatenbHyto cpeny PIPTY

8. METOAUYECKHUE MATEPHAJIbBI 1O JUCHUIIJIMHE (MOAYJIIO)

IIporpamma KaHIMAATCKOTO SK3aMeHa COCTOUT M3 OCHOBHOH U JIOTIOTHATENBHOM yacTeil. OCHOBHAS 4acTh Oa3upyeTcs Ha
COZIepYKaHUH MAaCIOpTa HAYYHOH CIEeHaTbHOCTH B COAEPKHUT 6 pa3nenoB. JlomoHATeNbHAS TpOrpaMMa KaHAUAaTCKOTO dK3aMeHa
COCTaBIISIETCS] ACIHUPAHTOM COBMECTHO C HAYYHBIM PYKOBOJUTEIEM B COOTBETCTBUH C COJEPIKAaHUEM AUCCEPTAIMOHHOTO
UCCIIEIOBAHUS M YTBEPKAACTCS IPOPEKTOPOM 110 YueOHOI padoTe.

IlepedeHb BOIIPOCOB MO pa3zeiaaM.

1. MaremaTuueckue OCHOBBI IIPOrPaMMHUPOBAHHUS

Anrebpa noruku. bynessl pyHkuny, kaHoHH4eckue GopMbl 3aganust OyneBbIx QyHknuil. ITonsrue nonHoi cucremsl. Kpurepuit
nonHoTs! [Tocra.

Vcuncnenue BbIcka3biBaHMil. OOIMIe3HAYNMOCTB, JOKa3yeMocTs. Teopema o monHoTe. McuncieHne npejukaToB IepBOTO HOPsIKA.
INonaTHe HHTEPIPETAM. BEIMOTHIMOCTS M 00IIe3HAYNMOCTE (hOPMYIEI HepBoro mnopsaka. [Torstue moxenn. Teopema o moxHOTE
HCUYHCIIEHHS IPEIUKATOB IIEPBOTO NOPSIKA.

ITonsiTHe anropuT™Ma U €ro YTOUHEeHUs: MalMHbl ThIOpHHTA, HOPMAIbHBIE AITOPUTMBI MapKoBa, peKypCUBHBIC (DYHKIIHH.
OKBUBAJICHTHOCTh JaHHBIX (OpMabHBIX MoJeIel anropuTMoB. IIoHaTHe 00 alropuTMudYeckoi Hepaspemumoctu. [pumepsr
AITOPUTMHYECKH HepazpemnMbIx npoouiem. [TonsTue cnoxnoct anropurmoB. Kimacest P 1 NP. TTonnHOMManbpHas CBOJMMOCTD
3agad. Teopema Kyka 06 NP-nosiHoTe 3a1a4n BeimostHUMOCTH OysaeBoii dhopmyisl. IIpumepsr NP-nionHbIX 3a1a4, MOAXOABI K UX
pemenmio. TouHbIe U MPUOTIKEHHBIE KOMOMHATOPHBIE aNTOPUTMEL [IpuMeps! 3¢ GeKTUBHBIX (TOTMHOMHANBHEIX) aITOPHTMOB:
ObICTpBIE aITOPUTMBI IIOMCKA U COPTUPOBKY; NOIMHOMHANIbHBIE AJITOPUTMBI U1 3a[a4 Ha rpadax U ceTsax (IIOUCK B IIIyOUHY U
LIMPUHY, O MUHUMAaJIBbHOM OCTOBE, O KpaTyaiillieM IyTH, O Ha3HAUEHUSX).

2. TexHOTIOTHH Pa3pabOTKH MPOrPaMMHOTO OOecTIeYeH s

TexHonoruu pa3paboTKH M CONPOBOXKACHUS NPOrpamM. JKN3HEHHBIH UK IPOTrpaMMBL. DTaIbl pa3padOTKH, CTEIIEHb U ITyTH UX
aBTOMAaTHU3alluH. O6paTHaH HWHXXCHEPUA. HCKOMHOSI/IHI/IOHHBIG n C60quHbIe TEXHOJIOTHH, MCXaHU3MBbI HACJICTOBAHU,
WHKAICYJISIUH, 3a1aHUs] TUTIOB. MOY/IH, B3aUMOAEHCTBHE MEXTy MOIYJISIMU, HEpApXUUECKHE CTPYKTYphI mporpamMM. CxemHoe,
CTPYKTYpHOE, BU3yaJIbHOE IporpaMmMupoBanue. Pa3paboTka mosbp30BaTeNnbCKoro nHTepdeiica. SI3bIKU U mapaurmbl
mporpamMmupoBanus. [IporeypHbIe S3bIKH IPOrPAMMHUPOBAHUS, (PyHKIMOHAIBHEIE SI3BIKU ITPOTPAMMUPOBAHUS, SI3BIKH JIOTHYECKOTO
IIPOrPaMMHUPOBaHNS, 00BEKTHO-OpPHEHTHPOBAHHEIE S3BIKH MPOrpaMMHUpoBaHus. [IporenypHbIe S3bIKH MporpaMMUpoBaHus. PaboTa ¢
JAHHBIMH: TIEpEeMECHHBIC M KOHCTAHTHL, THITBI JAHHEIX, CTPYKTYPHI JaHHBIX (MacCHBHI, 3amucy | T.1.). [Iporiexypsr (QpyHKINH): BEI30B
TIpoIEeyp, epefada TapaMeTpoB, JIOKATH3aIs epeMeHHBIX. DYHKIOHATBEHOE IPOrpaMMUpoBaHie. OYHKIIMH BEICOKOTO YPOBHS,
MO 1a-BeIpaxkeHHs. OOBEKTHO-OPUEHTUPOBAHHOE IIporpaMMupoBanue. Kiaccel 1 00beKTHI, HacienoBanue, HHTepdeiichL.
Cpencta 00paboTKH 00BEKTOB (KOHTEHHEPHI U uTepaTopbl). OTiaaKa, TECTUPOBaHKE, BepU(UKAIUSI U OLICHUBAHUE CII0)KHOCTH
nporpamMM. MeTtop! cenudukanyy mporpaMM. MeToIsl IPOBEPKH CeH(UKANH.

3. O1neHKa KauecTBa, CTaHAAPTU3ALMS U COIPOBOXK/IEHUE IIPOTPAMMHBIX CUCTEM

OteuectBeHnbie ['OCThI 1 MeXIyHapOAHBIE CTaHAAPTHI 10 pobiemam kayectBa [10. Pe3ynbraTsl pa3paboTKku IporpaMMHOTO
obecrieuenus: criendukanus, MpoeKT, Ko, TOKyMEeHTaIUs, TecToBble Habopsl. [Tokazarenu, XxapakTepu3yIoliye KauecTBO
pa3paboTku nporpammHuoro npoaykra (ITIT). Xapaxrepuctuku kauectsa cooctBerno [1I1. Buast metpuxu kauectsa I1I1. [Tpobaembt
yrpaBieHus kKauecTBoM. Dtansl nukia xxu3au [1I1. Cratnueckuit n nuHammaecknii ananus kadectsa [1I1. Kpurepun xkauectsa
TexHoJyoruii mpoekrupoBanus [10 u kputepun kadectsa coocTBerHo [1I1. dyHKIIMOHANBHBIE B KOHCTPYKTHBHBIC




kputepun kauectsa I[1I1. Buabl MmeTpuk amst onenku kadectsa [1I1. Opranuzaius coopa metpuk kadectsa [1I1. Ynpasnenue
xadecTBoM IIII no pesynpratam o6paboTku MeTpuk. MHTErpansusle MeTpuku oeHky cnoxHocty 1. IToaxon Xoncrena,
OCHOBAHHBII Ha U3MEPSIEMBIX CBOMCTBax mporpaMMsl. MeTpuku HH(GOPMALMOHHOTO YPOBHS IPOIPaMMBbI U YPOBHSI 3bIKa
nporpaMMupoBaHus. MHTeIIeKTyallbHOE COAEpAKaHUE IPorpaMMbl. MeTpuku paboTsl U BpeMEHH IPOrpaMMHUpOBaHusl. MeTpuku
0KMJAEMOTI'0 YHCJIa OLIIMOOK B IIPOrpaMMe.

4. KomnbrorepHas rpaduka, Buzyanusanus, 00padoTka 1300paxxeHUi U BUIEOAaHHBIX

CriocoObI nipezicTaBieH s UPPOBBIX n300paxenui. L[Bet u nuBeroBbie Monenu. @opmarsl rpaduyeckux daiinos. [Iporpammuas
4acTh KOMITbIOTepHOH rpaduku. [ToHsaTHE rpaduecKoro CTUIIS B ICTIOBOM, YUeOHOM U HayuHOU rpaduke. JJuHaMmuueckas u
MHTEepaKTUBHAs rpaduka. TeXHONMOTHYECKUH poliece, aBTOMATH3AaLMs, YIpaBieHHe U pacupenenenne. OCHOBHbIE IPHEMBI pabOTHI
C BeKTOPHBIMH H300paxkeHHsIMH. PaboTa ¢ pacTpoBBIMU H300pakeHNSIMU. VICTIONIp30BaHNEe BEKTOPHOH, PaCTPOBON M TUHAMHYECKOI
rpaduku Juist co3nanust 3D 00bexToB. JlONONHEHHAs U BUPTYallbHas pealbHOCTh. OOpaboTKa N300paXeHUH 1 KOMIIBIOTEPHOE
3peHue. PacniosHaBaHue n3o6paxennii. [IpunImms! hopMupoBaHus nupoBhIX n3oopaxennit. [I13C-matpuma. [IpocTpaHcTBEHHAS
JIICKPETH3AIM M KBAHTOBAaHHUE II0 YPOBHIO. METOBI yiTydIIeH s M (priIbTparmy n3o0paxenuit. O0padoTka M300pakeHUH B
MPOCTPAHCTBEHHOM oOnacTi. PyHKIIMOHANEHOE TpeoOpa3oBaHue IPKOCTH. Bunon3MeneHne rucTorpaMMBl H300pask eHUSL.
Ounbrpanus n3odbpaxenuii. CenapadenbHbie 1 HecenapadenbHble GUIbTpbl. OCHOBHBIC MOJICNHU IIyMa. Y CPEAHSIONIMN 1
raycCOBCKHUH GUIBTPEL. BriaeneHne u moguepkuBanye rpasull. [[puMeHeHue lamiacuana Juisl MOBBIIICHHS pe3KocTH. [Ipr3Haku
1300paKeHNS, UCTIONB3YeMBbIe TIPH CETMEHTAIH. MeTo bl MOPOTOBOH CerMeHTani. MeToabl MaTeMaTHYeCKOH MOP(OIIOTHH.
T'eoMmeTpryeckue peodpa3zoBanus n3o0paskeHuit. I'pynmna EBKIINIOBBIX peodpa3oBanuid. AddUHHBIE TpeoOpa3oBaHusL.

5. ITapaniensHas U pacnpeeneHHas 00paboTKa JaHHBIX.

OyHKIIMOHATILHBIE BEIYUCIUTEIIbHBIC yCTPOHCTBa. MHOTOYypOBHEBas U MOAYJbHAs namsTh. KoHBeliepHbIE U BEKTOPHBIC
BerumcieHus. [Ipoueccopublie MaTpuisl. CXxeMbl KOMMYTAIMU (ITOJTHAS KOMMYTalusl — 00111ast HaMsATh, EPEKPECTHBIE
KOMMYTaTOPHI, JOKAJIbHBIE CXeMBl KOMMYTAIHH -

o0rias muHa, pemetky, kiaacrtepsl). CynepdBM. MHoronpoieccopHbie BeIYHCTUTENbHbIE KoMIUIekehl (MBC). MHOroMamHHbIe
BeranciuTensHbe KoMmiuiekehl. Cetn OBM. Cucremarnku @nurna u [llopa. [loTokn nannaeix (komann). CteneHs napamienn3ma.
TTonarue 001a4HbIX BeIYHCICHUH. O0IacTh NPUMEHEHHS

001aYHbIX TEXHOJIOTHH. PacniapasiennBaHye BEIYMCICHUH Ha YPOBHE KOMaH/I, BEIPAXKEHHH, TPOTPaMMHBIX MOAYJIEH, OTJEIBbHO
BBINOJTHACMBIX 3a/laHHi. Mo/IeN MHOTOIIPOLIECCOPHBIX CUCTEM C 00IIel U pacnpeaeeHHON naMaThio. Moens KOHBeiepHOoit
cucremsl. [Ipencrasienue aaropurMa B Buje rpada noToka JaHHBIX.

Pacrimcanue mapasenbHBIX BEIMHCICHHH. Pacnipenenennoe nporpammupoBanue. [Ipomecchl n ux cuHXpoHu3anus. [lapamiensHbie
MIPOLIECCHI, CXEMBI MOPOXKICHUS U yrpaBieHus. OpraHu3anus B3auMOICHCTBHS MEX Iy TTapaieIbHBIMI U aCHHXPOHHBIMHU
npoueccaMu. Kputuueckne ydaacTky, IPUMUATHBEI B3AaHMOUCKIIIOYEHHS TIPOLieccoB, ceMadopbl JIeHKCTPhl M UX PACIIUPEHUSL.

6. aTennexTyanbHbIe CHCTEMbI MAIITHHOTO O0YYeHHS 1 YIIpaBIIeHHS 0a3aMH JaHHBIX W 3HAHUIT

HudopmanmonHo-nouckossle cucteMsl. Knaccudukanus. MeToas! peanusanuy 1 yCKOPEHUs! IOUCKa. MeTo bl IpeicTaBIeHUs
3HAHMI: IPOLeAYPHbIE IIPEJICTABICHHUS, TOTUUECKHE IPEACTABICHUS, CEMAHTHUECKUE CeTHU, (hPEiMbl, CUCTEMBI ITPOTYKIIHH.
WuTerpupoBaHHble METOBI IPEACTABICHHS 3HAHUN.

SI3pIkN npencTaBieHus 3HaHUHA. basel 3HanHmit. Jlormyeckoe mporpammupoBanue. CHCTEMbI JJOTHYecKoro BeiBoa. SI3bik Prolog.
WHTeekTyalbHble CHCTEMbI MaltiHHOTO 00y4denus. Machine Learning. OcHOBHBIE CTPYKTYpBI JaHHBIX, aJITOPUTMBI 00PaOOTKU U
norcka. CpaBHHUTENBbHAS XapaKTEPUCTHUKA METOJOB XPAHEHHS M IIOMCKA JaHHBIX. OpraHu3alns U MPOeKTHPOBaHUE (PU3UIECKOTO
yposas BJI. Merons! manexcupoBanus. OCHOBHBIE TIOHATHUS PENAINOHHON U 00BEKTHOM Moenell JTaHHBIX. TeopeTHIecKre OCHOBEI
pesnuoHHoN Mozenu faHHbX (PAM). Pensinuonnas anredpa, pelsiiuoHHoe ucurcienue. OyHKUUOHAIbHbIE 3aBUCUMOCTH U
HOpManu3anus oTHoieHuil. OG00IIeHHAas apXUTEKTypa, COCTaB U (HYHKIMU CUCTEMBI yrpaBieHus 6a3oi nanusix (CYB/).
Xapaxrepuctuka coBpeMeHHbIX TexHonoruit bI. ITpumepst coorBercTBytomux CYB/l. OcHOBHBIE NPUHIUIIEI YIPABICHUS
TPaH3aKLUSIMU, XKypHaJIU3aIel 1 BoccTaHOBIeHHEM. OCHOBHBIE MOHATHS TEXHOJIOTUH KIHEHT-cepBep. SI3bIk 0a3 nanubix SQL.
CpezctBa onpezeneHus 1 u3MeHeHus cxeMsl b/, onpeaenenus orpannyenuii neaoctaoctu. Konrpouns nocryna. Cpencrsa
MaHHUIyJIUpoBaHus naHHbIMU. [locTpernsuonnsie 6a3pl naHHBIX (NoSQL).
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