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MNPEANUCJIOBHUE

[IporpamMMa KaHAMIATCKOTO 3K3aMEHA IMpeJHa3HaueHa I Clayd aclHupaHTa-
MU KaHJHJIATCKOTO 3K3aMEHA IO CIeNHUATbHON auciuIuimHe « CUCTEMHBIM aHAIW3,
yIpaBjieHHe U 00paboTka WH(OpMAIIMU, CTATUCTHKAY IO MPOTPaMMeE aCIUPaHTYPI
o HaydHOW crmenuanbHOCTH 2.3.1. CucTemMHBIN aHamW3, ympaBjieHHE U 00paboTka
uHPOpPMAIUH, CTATUCTHKA.

1. IEJb U 3AJJAYU ITPOBEJAEHUSA KAH/IUJATCKOI'O DK3AMEHA

[lenp KaHOUAATCKOTO 3K3aMEHA - YCTAaHOBUTh TIIIYyOMHY NPOQPECCHOHATBHBIX
3HaHUW aclUpaHTa, YPOBEHb IOJTOTOBICHHOCTH K CaMOCTOSITEIbHOM Hay4yHO-
HCCIIeIOBAaTEILCKON paboTe.

3aaun BKIIOYAIOT OI[EHKY CTEMEHU OCBOCHUS CIICAYIOIINX 3HAHUMA U HABBIKOB!

— U3y4YEeHHE MOAXOJ0B U METOJOB CUCTEMHOTO aHaIn3a CJIOKHBIX MPUKIAJIHBIX
OOBEKTOB HCCIENOBaHMS, 00pabOTKM MH(pOpMAIUK, LEJIECHANPaBICHHOTO BO3/CH-
CTBHS YEJIOBEKA Ha OOBEKTHI UCCIIEIOBAHMSI, BKIIIOYasi BOIIPOCHI aHAJIN3a, MOJEIUPO-
BaHUs, ONTUMHU3AIMH, COBEPILIEHCTBOBAHUS YIIPABJICHUS U MIPUHATHUS PEILIEHUH, C 11e-
Jb10 TOBBIIEHUS () PEKTUBHOCTH HYHKIIMOHUPOBAHUSI OOBEKTOB UCCIIEIOBAHMS,

— ¢opMupOBaHHE HABBIKOB pa3pabOTKU M MPUMEHEHHS] METOJOB U MHCTPYMEH-
TOB CHCTEMHOT'O aHaJIM3a, YIPaBJICHUS U 00paboTKkH MH(pOPMALMK, a TAKKE CTaTH-
CTMUYECKOT'0 aHaJIn3a JUIsl PEIICHUs] UCCIIE0BATENbCKUX U MIPUKIAIHBIX 3a/1au.

2. MECTO KAHIAUJATCKOI'O DK3AMEHA B CTPYKTYPE
IMPOI'PAMMBI ACITUPAHTYPBI
Kangunmarckuil sK3aMeHa MO CHEUUAIBHOM JUCHMIUIMHE SIBIETCA MPOMEXKY-
TOYHOM arTecTanuei MUuCIMIUIMHbl « CUCTEeMHBIN aHallu3, yrpapiieHne u oOpaboTka
uH(pOpMAaIUH, CTATUCTUKA», OTHOCUTCS K 00pa30BaTEIbHOMY KOMIIOHEHTY MTPOrpam-
MBI aCIIMPaHTYPBI U peanusyercs Ha 3 Kypce B 1 cemecTpe.

3. OBBbEM KAHIAUJATCKOI'O DK3AMEHA
OO61mmas TpyA0€MKOCTh KaHUAATCKOTO AK3aMEHa 10 CTIeUaIbHON JUCIIUILTUHE
cocraBisieT 1 3auetHas equHuIa (36 akaJeMUYEeCKUX Jaca).

4. COAEP KAHUE ITPOI'PAMMBI KAHANJATCKOI'O DK3AMEHA

4.1. CrpykTypa nporpaMmsl KaHIHJAATCKOI0 IK3aMeHa
CtpykTypa mporpaMMbl KaHIUAATCKOTO 3K3aMeHa MO CHEIUaTbHOU JTUCITHU-
TUTMHE TIPEJICTaBIcHA B BUJIE TEMATHIECKOTO TUTaHa B TabmIe 1.

Tabmumua 1 — TemaTndyeckuil IUIaH KaHAUAATCKOrO DK3aMeHa

Ne HanmenoBanue Coaepxxanue pasnena

n/n | pasaeja JTHCHHNJIMHBI (IMaaKTHYeCKHe eIHHUIbI)
TeopeTnueckne OCHOBBI [lonarue undopmanun u ee uzMepenue. KonnuectBo u kaue-
MH(OPMATUKH ctBo MH(popmanuu. Enununel namepenus uanpopmanuu. Uupopma-

1g U SHTPOIINA. COOGIJ.[GHI/IH 1 CUT'HAJIbI. KOI[I/IPOBaHI/IC 1 KBAaHTOBa-
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HUe curHajoB. Monynauus u kogupoBanue. OCHOBHbIE BHJIbI 00pa-
60Tku gaHHbIX. OOpaboTka aHanoroBoi U HU(ppoBoil MHOPMAIUH.
YcrpoiictBa 00pabOTKM JaHHBIX M UX XapaKTEPUCTUKH. MeTomabl
cKaThsl MHPOpPMaLUU: KiacCU(UKaLus, OCHOBHBIE AalTOPUTMBI U
cdepsl ux npumenenus. llpencrasnenne nudopManruu B HUPPOBBIX
aBTomarax. [lozunumonssle cucrempl cuucieHus. dopmarel Mpen-
CTaBJICHUS YMCEN C IUIaBaromieit 3ansaToi. Koapl: mpsmoii, oOpaTHbIH,
JOTIOJTHUTENBHBIN, MOAU(UIIMPOBaHHbIH. BrimonHenue apudmernde-
CKHX omepanuii ¢ GUKCUPOBAaHHOW W TulaBaromie 3amsaroi. Mudop-
MAaIOHHBIE OCHOBBI KOHTPOJII pabOThl MU(PPOBBIX aBTOMaToB. CH-
cTeMaTU4yecKkue KoJbl. KOHTpOiIb MO YETHOCTH, 10 HEYETHOCTH, IO
XEeMMUHTY.

Kananbl nepenaun JaHHBIX U UX XapaKTepUCTUKH. MeToasl 1o-
BBIIIEHUS TIOMEXOYCTOMYMBOCTHU Nepeaauu U npuema. CoBpeMEHHbIE
TEXHUYECKHE Cpe/ICTBa OOMEHA JIaHHBIX U KaHallooOpa3yroleil anmna-
paTypsl.

Yrpo3sl 6e3omacHOCTH WMH(GOPMALUA B aBTOMATH3UPOBAHHBIX
cucremax. OOecriedeHne JTOCTOBEPHOCTH, COXPAHHOCTH, KOH(HICH-
UAIBHOCTh WH(pOpManuu. Buapl U TeXHOIOTUH 3amuThl HH(pOpMa-
LHH.

Teopust cucrem W cu-
CTEMHBIN aHaJIu3

Konuenmus cucreMHbIX ucciaeaoBanuil. CUCTeMHBIN aHalIN3 Kak
Hay4dHOE HaIlpaBJeHHUE: 00Ias XapaKTEepPUCTHKA, MPEIAMET HCCIIEI0-
BaHUH, npuioxkeHus. MccnenoBaTrenbCKuil U MPUKIaAHON CUCTEMHbBIN
aHanu3. OCHOBHBIE ATAIbl TPUKJIAJHOTO CUCTEMHOTO MCCIICIOBAHUS.

[TonsiTHe IPOOIEMBI, IIENH B KPUTEpUs. DTarbl OCO3HAHUS TIPO-
OsiemHoOM cutyaruu. OCHOBHBIC TPUHIIMIIBI 1ieienoiaranus. [lonstue
npoOJIeMaTHKU U CTeHKxo0JaepoB. OCHOBHBIE BapHaHTBI M CIIOCOOBI
petieHus mpooJIeM.

Mopenu U MoaenupoBaHUE: OCHOBHBIC MOHATHA. Kiaccuduka-
IHST MOJENEN: MO3HABATEIbHBIE M MPArMaTUYECKHE, CTaTUYECKUE U
TUHAMHUYECKUE, a0CTpakTHble M MarepuaibHble Mozaenu. [lostue
MPSIMOTO, KOCBEHHOTO M YCJIOBHOTO TOJOOMS, 3HAKOBBIE MOJIEIH.
CaoiicTBa MoJieneli: KOHEYHOCTh, YIPOIIEHHOCTh, MPUOTMKEHHOCTb,
HUCTUHHOCTh, COUYE€TaHWE UCTUHHOIO M JIOXKHOT'O, a/ICKBATHOCTh, MHTE-
PEHTHOCTb.

[Tonsarue cucremsl. lLleneycTpemMIEHHOCTh HCKYCCTBEHHBIX H
€CTECTBEHHBIX CHCTEM. THUIIBI MOJEIEH CHCTEM, OCOOEHHOCTH IIO-
CTPOCHHUS M TpaHULbl NPUMEHEHMs. MoJelb CTPYKTYpPhl CHUCTEMBI:
TIOHSITHUS TTOJCUCTEMBI, dJIEMEHTA, CBOMCTBA U CBsI3U. Bupl oOpaTHOM
CBS3M U €€ poJib B cucteMax. CTaTUUeCKHUEe U TUHAMUYECKUE CHUCTE-
Mbl. CocTostHue 1 miporiecc. OCHOBHBIE 3TaIlbl )KU3HEHHOTO 1UKJIA CH-
creMbl. J[nHamudeckue monaenu cucteM. CTaTUYecKue, AUHAMUYe-
CKH€ U CUHTETUYECKHE CBOMCTBA cucTeM. CBOWMCTBA SMEPKEHTHOCTH
Y MHTePEeHTHOCTU cucTeM. OCHOBHBIE BUIbI KITACCH(DHKAIIH CUCTEM.

[Tonsitue sxcnepumenTa. COOTHOMIEHWE MEXIY YKCIIEPUMEHTOM
u mojeneto. [loHatue u3meputensHoi mKanbl. Knaccudukarms nz-
MEPUTENBHBIX KA. THMBI MIKal, JOMYCTUMBIE TTPEoOpa3oBaHUs U
oneparuu. CorjacoBaHue THUIA IIKAIbI ¢ MPUPOJON HAOIIOICHUIA.
N3mepenust B ycroBusx HeonpeaeneHHocTH nHpopmarmu. OCHOBHBIE
TUNBI U WMCTOYHWKH BO3HUKHOBEHHs HeompeaeneHHocTH. OOmue
TIPUHITUIIBI TIPEACTABIICHUS HEYETKON M CITydaitHON HHQpOpMAaITUH.

MeToasl ONTUMU3AIUHA

Knaccuduxanus 3agad ontumusanui. MeTo sl OJHOMEPHOH OI-
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tummuzanun. ['paduyeckas uHTEpnperanus cxeM cxoaumoctu. Kpu-
TEPUU OCTAHOBKU UTEPALIMOHHOTO mporecca. ['pagiueHTHbIE METOAbI
MHOrOMepHOW 6e3ycioBHOM ontumu3anui. OCHOBHBIE METOJbI MHO-
TOMEPHON ONTUMHU3ALUU C OTPAHUYEHUSIMU THUMA PaBEHCTB. MHOro-
MepHasi ONTUMH3ALUs1 C OTPAHUYEHUSMHU TUIIA HEPABEHCTB.

CyIlHOCTh U T€OMETPUUYECKUI CMBICH 33JaYdl JIMHEHHOTO IpO-
rpammupoBanus. ['paduueckuii MeToa peieHus: 3afadu JIMHEHHOTO
nporpaMMupoBanusi. CUMILIEKC-METO, pELIEHUs 3a7aud JIMHEHHOro
MpOrpaMMHUPOBaHUsA. Y CTOMYMBOCTh pEUICHUNA 3aJa4ydl JIMHEHHOTO
nporpaMmMupoBaHus. J[BOMCTBEHHAs 3ajlaya JIMHEMHOTO IPOrpaMMH-
poBanus. CBs3b pelieHUi NPIMON U ABOMCTBEHHOM 3a]1a4 JIMHEHHOTO
nporpamMmmupoBanus. llenouucinenHas 3agada JMHEWHOrO MpOrpam-
MHUPOBaHUs, OCOOEHHOCTH METOJIOB €€ pelleHus. TpaHcropTHas 3a-
Jada, OHITHE cOAIaHCUPOBAHHOCTH TPAaHCIOPTHOM 3anayn. [locTpo-
€HUE OIOPHOI0 pelieHus. MeTol NOTeHUHaIoB JUIsl pelIeHUs] TPaHC-
MOPTHOM 3a/1auu. 3ajaya O Ha3HaueHUsX. BeHrepckuil MeToj perie-
HUA 337a4d 0 HazHayeHusX. [IpocTeilmas 3agaya BapualliOHHOIO UC-
YUCJICHMs, ypaBHeHHE Diiepa-Jlarpamxka.

Teopus n meronsl mpu-
HATHSI pELICHUI

3anaua npunsaTus pemenuit (3[IP): conepxkarenbHas nocra-
HOBKa M KoHUenTyaiabHas Mozaenb. Knaccupuxanus 311P. OcHoBHBIE
tunbl HeomnpenaeneHHoctu B 3IIP. MoaenupoBanue mnpeanodYTeHUin
nuna, npuHumMaroero pemenue (JIIP). OtHomenus npennodreHus
U UX cBoicTBa. [IpMHIMIBI MOCTPOEHUS PEIIAOIUX IIPAaBUIl Ha OC-
HOBE MOJCIIH IPEANOYTEHNUN, ONTHUMAIbHBIE W HEJOMUHHUDPYEMBIE
pelIeHus.

MaremaTtnueckasi MOJENb 3aJadyd ONTHMAJIbHOTO BBIOODA.
OCOo6eHHOCTH MOCTAHOBKU U (opMalu3alliii MHOIOKPUTEPHAIbHBIX
3a/1a4 ONTHMAaJIbHOIO BHIOOpA U 3a/a4 B YCJIOBUAX HEONPEECIICHHO-
CTM BHEWHEN cpenbl. OQHOKpUTEPUANIBHBIE 33Ja4d ONTHUMAIbHOIO
BbIOOpA B yCIOBMSIX onpeneneHHocTH. [lapameTpuyeckoe npeacras-
JICHUE MHOXECTBa pelleHuil. IIpuMepsl JTMHEHMHBIX U HEIMHEHHBIX
ONTUMU3ALMOHHBIX Mojene. Muoromarossie 3IIP B ycnoBusax
ONpEIEICHHOCTH. MoJenu AUHAMUYECKOTO IPOrpaMMUPOBAHUSA.
[Tpuaiun ontuManeHOCTH bemiMana U BBIYMCIUTEIBHBIA METO, JIH-
HaMUYECKOr0 IPOrpaMMHUpPOBaHUA. 3aJadyd MHOTOKPHUTEPHAIBHOU
ontuMmuzanmu. OtHomenue Ilapero u Ilapero-ontumansHble perie-
HUsL. MeToabl MOCTPOEHUS PEIIAOIINX MTPABUII HA OCHOBE JOIOJIHHU-
TesbHOM MHpopMaru o npeanourenusx JIIIP. 3agaun ontumansHoO-
ro BeIOOpa B yCIOBUSIX NPUPOIHON HeompeneiaeHHocTH. [Toctpoenue
pelaromux MpaBuil Ha OCHOBE BEPOATHOCTHBIX MOZECIIEH U MOJAEIIEH
TEOpUU IOJIE3HOCTH. 3aJjaud B YCJOBHSX IMOJHOW HEONpPEEIECHHO-
cti. MHoromarossle 3IIP B ycnoBHAX NPUPOAHON HEONPEAEIEHHO-
cTH. MapKoBcKHe MOJeN NPUHATHS pelleHui. 3agaun Mmoucka om-
TUMAJIbHOTO IIJJaHa YIPABJICHUS W aHalIM3a CTAllMOHAPHBIX CTpaTe-
TUH.

Mopenu nIpUHATHS PELIEHUN B YCIOBUAX IIOBEIEHYECKON He-
ONpeNeIeHHOCTH. Teopus Urp: mpeIMeT HCCIEIOBAHUS, UCXOJHBIE
MOCTYJIaThl, HCIONb3yeMas TepMmuHonorus. Kiaccudpukanus urpo-
BBIX MOJIeell. AHTArOHUCTUYECKHE U MaTpU4HbIEC UTpbl. [IprHIMIBI
ONTUMAJILHOCTH U CBA3b MEXKAY HUMU. MeTOAbI aHAIN3a MaTPUYHBIX
WTP B YUCTBIX M CMEIIAHHBIX CTpaTerwsX. bUMaTpuU4HBIE WIPBI.
[TpUHIIMTIBI ONTHMAIBHOCTH B OMMATPUUHBIX Urpax. MeTop! aHau-
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3a OMMaTPUYHBIX UTP B YUCTBIX M CMEUIAHHBIX cTpaTerusx. Koorme-
patuBHble Urpbl. lIpenMer ucciaenoBaHus TEOPUU KOONEPATHBHBIX
urp. ®opmanpHas MOJENIb KOOIEPATUBHOW UIPHI, IIOHATHE JEIEKA.
[IpyuHIUIIBI ONTUMAJIIBHOCTH B KOONIEPATUBHBIX UIPAX.

Teopust ynpaBieHus

[Ipeamer Tteopun ynpasienus. [IporpamMmmHoe yrnpaBieHue u
yIipaBJieHUE B BHJIe 00paTHON cBsizu. CucteMa ynpaBleHHs, BXOJ H
BBIXO/JI, TapaMeTpbl U cOCTOsIHUSA. CBOKMCTBO MpUYMHHOCTU. CTaruo-
HapHbIC U JIMHEWHbIE cUCTeMbl. MOJIeNIb «BXO/-BBIXOJ1» B HEMPEPHIB-
HOM BpeMeHHu. [IpeoOpazoBanue Jlammaca m ero cmoiictBa. Omepa-
TOopHast (opmMa MOJENN «BXOJI-BBIXOJ» B HEMPEPHIBHOM BPEMEHHU.
[lepenaTounas ¢GyHKUMA U NepenaToyHas Marpuiia. Mojaenb «BXo-
BBIXOJI» B JIMCKPETHOM BpeMeHH. Z-mpeobpazoBanue. OnepaTopHas
(dhopMa MoJIenH «BXOJ-BBIXO/1» B TUCKPETHOM BPEMEHH.

[IpuHuun cynepno3uuuu JUisl JIMHEMHOW CUCTEMBI B HEIpe-
PBIBHOM BpeMeHH. Peakuusi cuCTeMbl Ha BXOJHOM CUTHAI. Y CTONYH-
BOCTb 110 HA4aJIbHBIM JaHHBIM. KpuTepuil yCTOWYMBOCTH 110 Ha4aJlb-
HBIM JJaHHBIM. TeopeMa 0 KOHBEPI€HTHOCTU. Y CTAHOBUBILIASICS PeakK-
uus. Peakius nuHeWHON cUCTeMBbl HA TAPMOHMYECKUN CUTHAl. AM-
IMTYAHO-(ha30Basi yacToTHas xapakrtepuctuka. ['ogorpad Haiiksu-
cta. JIuneliHas cuctema Kak QUIbTp HIKHUX YacToT. YacroTa cpesa.
[Tonoca nponyckanus. Juarpamma bone. YcToilunBocTh MHOTOJIE-
HOB 110 ['ypBuiy. HeoOxoaumbie ycioBUsl yCTOMUHMBOCTH (KpUTEpU
Crononsl). Kputepuii Payca-I'ypsuma. Kputepuit JIbenapa u [luna-
pa. BeruucnurensHas cxema Payca. YacTOTHBIM KpUTEPUM yCTONYM-
BOCTH MHOTOYJICHOB (KpuTepuit MuxaitnoBa-Opmura).

VYIIpaBisseMOCTb JTUHEHHBIX CUCTEM B HEIIPEPBIBHOM BPEMEHH,
KpPUTEpUN YIPaBISIEMOCTH. YIPABISIEMOCTh JIMHEHHBIX CHCTEM B
JUCKpPETHOM BpeMeHu. HabinronaeMocTh JHMHENWHOHN cTaluoHapHOU
CUCTEMbl B HENPEPHIBHOM M JUCKPETHOM BpeMeHU. Kpurepuit
Habmogaemoctu. [lpuanmn apoiictBenHoctn Kammana. HeBbipoxk-
JICHHBIE CUCTEMbI U KPUTEPU HEBBIPOKAECHHOCTH. CHHTE3 HEBBIPO-
xaeHHoi SISO-cucTemsl Mo nepeaaToyHoN (PyHKIUH.

ba3sl jaHHBIX

bazbr nannbix (BJ]) u cuctemsl ynpasieHus 0a3oil JTaHHBIX
(CYBH). Cytp xonuenuuu 6a3 nanubix. Crnenuduka padotsl ¢ BJ]
10 CpaBHEHMIO ¢ QailnoBoit cuctemoit. O630p coBpemeHHbIXx CYB/I.
YpoBHU Mojenel u atamnel npoektupoBanus bJl. OcHoBHbBIE MOaenn
BbJI. Mepapxuueckas, cereBast U peJALIMOHHAS MOJEIN NaHHBIX. Mo-
Jieb IpeAMeTHOM obnactu. O0bekThl U cBsi3u. Knaccudukanus cBs-
3eil. IlpencraBieHne B3aMMOCBS3€H MeXay OObEKTaMU MPEIMETHOM
00J1acTH ¢ MOMOIIBI0 AuarpamMM. Mofiellb «CYIITHOCTh — CBsI3by». Pe-
JAUMOHHAA MOJeNb. OCHOBHBIE ONIPEJEIICHUS: OTHOLLEHUS, KOPTEXH,
aTpuOyThl, KIOUW, AoMeHbl. CTpPyKTypa peNsIIMOHHBIX JaHHBIX.
Onucanusi 0OBEKTOB U CBSI3€H C MOMOIIBIO OTHOIIEHUH, UX CBOM-
ctBa. Cxema oTHoueHus. [IpoekTupoBanue peisiioHHON 6a3bl 1aH-
HBIX, (YHKIIMOHAJIBHBIE 3aBHCUMOCTH, JIEKOMIIO3MIIMS OTHOUICHHUH,
TPaH3UTUBHBIE 3aBUCHUMOCTH, MPOEKTUPOBAHUE C HCIOJb30BAHHUEM
METO/a «CYIIHOCTh — CBs3b». HopMmanbHble (OpMBI OTHOIICHUH.
[lepBas, BTOpast U TpeThsi HOpMaJIbHbIE (HOPMBI.

Pensunonnas anreOpa. Peanmu3anus OCHOBHBIX omeparuii pe-
JIAUMoHHON anredpbl. O030p HavaabHOM anreOpbl. 3aMKHYTOCTD.
TpaguuuoHHble onepanuu Hajx MHOKecTBaMHu. CrHelualbHbIE pels-
LIMOHHBbIE onepanuu. S3bIkoBbIe cpencTtBa coBpeMeHHbIX CYDBJI.
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VYrpasneHnue pesiiuoHHON 0a30i JaHHBIX C MOMOIIBIO s3bika SQL.
3anucy SQL-oneparopoB. MaHunyaupoBaHuE JAaHHBIMU. 3alpOCHI.
JloGaBienue, pefakTHpOBaHUE, yAICHHUE 3aMicel B TaOIUIaX.

OcHoBbI paboThl ¢ KopriopatuBHEIME CYBJI. O630p cpeacts.
Apxurektypa cepBepa U 6a3 naHHbIX. [[oHSATHE XpaHUMBIX MpOIle-
Iyp, TPUITEPOB, NpeACTaBIeHU. Pe3epBHOE KONMPOBAaHUE U BOCCTa-
HoBiIeHHE 0a3 gaHHbIX. OOMEeH naHHBIMH. TeXHOJIOTHs OolepaTUBHON
ob6pabotku Tpanzakuuu (OLTP-texHomorus). YnpaBieHue TpaH3ak-
uusmu. [lonnepxka Tpanzakumii. CBoilcTBa TpaH3akuuid. MeTombl
yIIpaBJICHUS MapauIeIbHOCThI0. B3anmHas 6iokupoBka. Beenenue B
XpaHWIHILA JaHHbIX. HQOpMalOHHbIe XpaHWINIA. APXUTEKTYpa,
MH()OPMAIIMOHHBIC TIOTOKU WHCTPYMEHTBHI M TEXHOJOTHH XPaHWJIHIIL
naHHbIX. [IpoexkTupoBanue XxpaHuIuil JaHHbIX. MIHTepakTUBHas aHa-
nutudeckas obpabotka gaHHbix (OLAP). Muoromepnas OLAP-
TexHoJorus. MeToibl pa3paboTKH JaHHBIX.

TexHonoruss NpPOEKTU-
pOBaHMSA U Ppa3pabOTKU
IporpaMMHOro obecrme-
YEeHUs

[Tonstue mporpamMmMuoro obecneuenus. Kinaccugukarus npo-
rpaMMHOro obecriedeHus. [Ipobiemsl U CI0XKHOCTU IpU pazpaboTke
nporpaMMHoro obtecrnedeHusi. CoBpeMEHHbIE TEXHOJOTMU W Mapa-
UMbl pa3paboTKuU mporpaMMHoro obecnedenusi. CoBpeMeHHbIE
npobJemMbl pU pa3zpaboTke mporpaMMmHOro obecneueHus. [lonsrue
apXUTEKTYphl IPOrpaMMHOro obecneueHus. Buabl apXuTekTypsl
nporpaMMHOTo obOecriedeHusi. MopgymnbHOCTh. [loHATHE MOy,
CBS3HOCTb M clLEIUIEHHEe Mojyjiel. TecTupoBaHUE MHPOTrPaAMMHOIO
oOecnieuenus. TectupoBaHue 6en0oro u yepHoro smuka. OcoOeHHo-
CTH TECTHPOBAHUSA YCIOBUN U IUKIOB. OCOOEHHOCTH TECTUPOBAHMS
00BEKTHO-OPUEHTUPOBAHHBIX MpHiIokKeHU. KauecTBo nmporpammHo-
ro obecrnieyeHus. MeTpuKu KadyecTBa MPOTrPAMMHOIO OOecredyeHusl.
Monenun kadectBa nporpammHoro odecneuenus: CMM, ISO 9000,
ISO 15504 u SPICE.

OcHOBHBIE MpOLIECCHl KM3HEHHOI'O ILMKJIA MPOrpaMMHOIO
obecrieyeHus. ['pynmbl MporeccoB KU3HEHHOTO IUKJIA TPOrPaMMHO-
ro ob6ecneuenusi, nporeccel U 3amauu. Crangapt ISO/IEC 12207.
Knaccuyeckue crpareruy KOHCTPYHPOBAaHHUS MPOrpaMMHOI0O obecre-
YeHMs: OJHOKPATHBIM MPOXOJ, UTEpAllMOHHAs U DBOJIOLMOHHAS.
Knaccuyeckne Mojenu >KM3HEHHOTO LMKJIA MPOrpaMMHOro obecre-
yeHus: «Bonmonany», cnmpans bosma, maketupoBanue. CoBpeMEHHbIE
MOJIENN ’KM3HEHHOIO LIMKJIAa IporpaMmMHoro obecneuenusi: RAD, V-
o0pa3Hasi, HBOJIOIMOHHAS, KOMIOHEHTHO-OPUEHTHPOBAHHAs, HHKpe-
MeHTHas. CoBpeMEeHHble TMOKHE MOJENU >KU3HEHHOIO ILMKJIA Ipo-
IPaMMHOI0  00ecIieuyeHusi: 3KCTpeMajbHOE IPOrpaMMHPOBAHMUE,
SCRUM, Kanban, Feature Driven Development, Dynamic System
Development Method, OepexunBas pa3zpaOoTka HTPOrpaMMHOTO
oOecrieyeHus.

CyIHOCTh CTPYKTYPHOIO MOAXOAA K MPOEKTUPOBAHUIO MPO-
rpaMmHoOro obecrieuenus. OyHKMOHATBHBIE Moienu. O003HAYCHUS
u cymHocTh Merononorun moaemupoBanust SADT (IDEF0) u DFD.
[IpoektupoBanue cTpykTypbl naHHbIX. [IpoexkTupoBanue 6a3bl JaH-
HeIXx. Hopmanbeuble ¢opmel. Kmroun. LlenoctHocTh maHHBIX. Buabl
nenoctHoctd. OO03HAUEHUsI U CYIIHOCTh METOAOJIOTHH MOJEIHPO-
BaHus ERD. OGo3HaueHHs U CYITHOCTh METOA0JIOTUU MOJIEINPOBa-
uust UML. JInarpamma kinaccoB. [{uarpamma nearensHocTy. Kommo-
HEHTHas juarpamma. /lmarpamma corpyaHuuectBa. Jlmarpamma
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KJ1accoB. JluarpamMma BapuaHTOB MCIOJB30BaHUA. Jlmarpamma cxem
coCcTOsHMM. JluarpamMMa IOCIIEOBATENbHOCTH. JlMarpamMma pasme-
LICHMUSL.

OcHOBBI MaTeMaTrh4ye-
CKOT'0 MOJICITMPOBAHUS

OOO0OIICHHBIN AITOPUTM U OCOOESHHOCTH TpoIiecca MOCTPOoe-
HUS U NPUMEHEHUs mMareMmarudyecko mozaenu. OrpaHuueHus: mate-
MaTrueckux monener. Kimaccudukanus BunoB moaenupoanus. Cra-
TUYECKOe U JIMHAMUYecKoe MojelrpoBaHue. JlerTepMuHUPOBaHHOE U
CTOXaCTHUYECKOE MOJEIMpPOBaHUE. J[MCKpETHOE U HENpPEPHIBHOE MO-
NeNMpoBaHue. AHATUTHYECKOE U HMHTALMOHHOE MOJEIMPOBAHUE.
KomMIiiproTepHOE MOJENIMPOBAHUE U BBIYMCIUTENBHBIN SKCIIEPUMEHT.
Pemenne marematuueckux Mmopeneil. KommbrioTepHO€ HWMHUTAIMOH-
HOE MOJEIMPOBAHNE: OCHOBHBIE NPUHIMIBI U noaxoAbl. IIporpamm-
HbI€ MMAaKeThl MOJCIIMPOBAHHUS.

[ToHATHE WMHUTALMOHHOTO MOJCTUPOBAaHUA. YPOBHU a0-
CTpakUMH Mpu MojenupoBanuy. OCHOBHBIE MOAXO/bI B UMUTALIUOH-
HOM MOJEIMpPOBAaHUMU. JlMHAMHUUYECKHE CHUCTEMBI. J{UCKpETHO-
coObITHIiHOE MoienrpoBaHue. OCHOBBI TEOPHH MacCOBOT'O OOCITYKHU-
BaHuda. CHucTeMbl MaccOBOr0 OOCIYKHBaHMSI: OCHOBHBIE NMOHSTUS U
knaccudukanus. MoaearpoBaHue CydalHBIX MPOIECCOB: OCHOBHBIE
MOIXOAbl. ATeHTHOe MojaenupoBanue. Kiaccudukanust areHToB U
MHOTOareHTHBIX CHCTeM. ba3oBble TUIIBI B3aUMOJICHCTBUS ar€HTOB.

OcHOBHbBIE MOHATUS TEOPUM HEUETKUX MHOXKECTB U JIMHIBH-
CTHYECKHX TepeMeHHBbIX. HeueTkue cucTteMbl: MoHsATHE M 0a3zoBas
apxutekTypa. CxeMmbl NpUONMKEHHBIX paccyxkiaeHul Mampaanu u
Takaru-CyrasHo.

CratuCcTHYECKUI
JIN3 TAHHBIX

aHa-

[IpuknagHas CTaTUCTHKA, T'€HEpalbHas COBOKYIHOCTbH, BbI-
0opka, mpu3HaK 00BEKTa UCCIEAOBAHUS, CIyJaiiHasi BeIMYMHA, Bapu-
anus TpU3HaKa, cTaTUCTUYecKue AaHHble. CTaTUCTHUKA CIyYalHBIX
BEJIMYUH, aHAM3UPYEMbIE JaHHbIE, pellaeMble 3aJadyH, MPUMEHse-
MbI€ METOJIbl. MHOTOMEPHBIN CTATUCTUYECKUI aHalu3, aHaIUu3Upye-
MBbIE JIaHHbIE, pelIaeMble 3aJaud, IpUMeHsieMble MeToAbl. CTaTucTu-
Ka CIly4allHbIX MPOLECCOB U BPEMEHHBIX PSAJIOB, HEUUCIOBAsA CTaTH-
CTHKa. Mephl CpeTHero ypoBHS U MEpbI paccesHus, cpeaHee apud-
METHUYECKOE, TUCIIEPCUs CIy4allHON BEJIWYUHBI, CTAHAAPTHOE OTKJIO-
HeHue, pa3max Bapuanuu. KoadduimeHt Bapuanum, MeauaHa, Moja,
Mephl B3auMocBsizu. Koadduiment koBapuaimu, kod3QphUIUueHT Kop-
pensiuuu [upcona.

ITocraHoBKa 3amauynM AMCIEPCUOHHOIO aHanu3a. HyneBas u
anprepHaTuBHas runoresbl npu ANOVA. Jlucnepcus (MEXTpymmno-
Basg 1 BHyTpurpymnmnosasi) B ANOVA. Buabl 1ucnepcuoHHOTro aHajiu-
3a, TpUMephl 0AHO(AKTOPHOTO U IBYX(PAKTOPHOTO TUCTEPCHOHHOTO
aHajM3a, DTansl IPOIEAYpPhl JUCTIEPCHOHHOTO aHanu3a. Koppesius
u perpeccus. KoadduimeHt koppensiiuu BHIOOPOYHBIA U TeHEpasb-
HOW COBOKYIHOCTH, MPEANOJ0KEeHUs s ornleHuBanusA. [Ipouenypa
MPOBEPKU TUTIOTE3 AJIs OIEHUBaHUS KOd((UIlMEeHTa KOppeisuuu, t-
KpPUTEPUHN 11 MPOBEPKU THIOTE3bI MPHU OIEHUBAHWUU KOPPEISIUU.
Bunel cszeil, METOABI MOCTPOEHUS JIMHUNA PETPECCUM. Y PaBHEHUE
perpeccur, MUHIMH3aIIdsl OCTaTKOB, OIpeeieHne K03 UIIMEHTOB
JINHEMHOMN perpeccuu. MeTobl COKpAaIlEeHUs] Pa3MEPHOCTH, YCIOBUS
BBINOJIHEHUST TIPOLIEAYP COKpAIIEHUsI Pa3MEPHOCTH, METOJ TJIaBHBIX
KOMITOHEHT, (akTOpHBIM aHanmu3. Mojaens (akTopHOro aHamm3a
HanmumoBa. 3amaua kiacTepHOTrO aHain3a, METOJbI KJIACTEPH3allnu,
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00001IeHHas Mpoleaypa BBIIOJHEHUs KiacTtepuszauuu. Metox ape-
BOBHUJIHOM Kiactepuzanun Jtanbl Metoaa k-cpenuux. Knaccuduka-
LUl METOJIOB IIPOrHO3UPOBAHMS, BPEMEHHOM psiji, NaHEJbHbIE JaH-
Hble. MoJiesnb BpEMEHHOIO psAJla, JaroBble NEPEMEHHBIE, CllydaiiHas
COCTABJIAIOLIAsl BPEMEHHOI'O psijia, TPEHJN, CE30HHAs KOMIIOHEHTa
BPEMEHHOI0 pAJa, HUKINYECKasi KOMIIOHEHTa BpeMEHHOro psijia. Bu-
JIbl BPEMEHHBIX PSJIOB U 3a/la4ya aHaJIM3a BPEMEHHBIX psoB. Moaenu
JMHENHOI 0 TPEH1a BPEMEHHOTO psJa.

[Tporpammusbie maketsl SPSS, Statistica, sS13pIK MporpaMMHUpPO-
BaHus R. OcHOBHBIE 3Tanbl HHPOPMALMOHHON TEXHOJIOTUU aHAIHM3a
JAHHBIX: MOJrOTOBKA CTPYKTYPbl UCXOJHBIX JAHHBIX, IPeaoOpadboT-
Ka, BBIIOJIHEHHE METOJO0B aHanu3a. VIHTepnpeTanus pe3yjibTaToB U
(hopMHpOBaHHE UTOTOBOI'O OTYETA.

5. YYEBHO-METOAMYECKOE M HWH®OPMAIIMOHHOE OBECIEYEHUE
JJIAA MOAT'OTOBKU K KAHAUJATCKOMY OK3AMEHY

5.1. IlepeyeHb OCHOBHOM, JOMOJHUTEJIbHOM U CIIPABOYHON y4eOHOM JHMTe-
paTypbl, HEOOXOAUMOI /I MOATOTOBKH K c/lauye KAHAUAATCKOI0 IK3aMeHa:
a) OCHOBHAs IUumMepamypa

1. Teopuss undopmaruu : yuebnoe mnocooume / JI. H. PesenpkoB, C. B.
Camnponos, /1. B. 'opaenko, H. B. I'epdyt. — Mocksa : A#i [lu Ap Menua, 2022. —
132 c. — ISBN 978-5-4497-1698-9. — Tekctr : osnekrponHsii // [udposoii
00pa3oBaTeNbHBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/122434 .html

2. BpoBun, B.M. Teopus cuctem u CUCTEeMHBIH aHanu3: yueOHuK / B.M.
Bnosun, JI.LE. Cypkoga, B.A. BaneaturoB. — 4-¢ uzn. — M.: JlamkoB u K, 2019. — 644
c. — ISBN 978-5-394-03252-3. — TekcT: anektponnsiii // Lludposoit 06pazoBaTenbHbBII
pecypc IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/85234.html

3. Uepwnsbimos, B.H. OcHOBBI TeOpUU CUCTEM U CUCTEMHOTO aHaJIU3a: yueOHOe
nocobue / B.H. UYepnsimon, A.B. UYepnbimoB. — TamboB: TamOoBcKuii
rocyJaapcTBeHHbIN TexHuueckuit yausepcutet, 9bC ACB, 2020. — 82 ¢. — ISBN 978-
5-8265-2251-6. — Tekct: snexrponnbiii // Lludposoii odpazoBarensHbIil pecypc PR
SMART: [caiiT]. — URL: https://www.iprbookshop.ru/115732.html

4. 3amanckmii, Bb.M. OcHOBBI cucTeMHOW uWH)XeHepun: ydeOHuUK / b.U.
3amanckuii, @.I'. Kupmgsamos. — M.: M3ngatensckuii lom MUCuC, 2019. — 80 c. —
ISBN 978-5-907061-86-6. — Tekct: anmextponnsblii // L{udpoBoit oOpazoBaTenbHbII
pecypc IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/117351.html

5. bamgun, K.B. Teopus BepoATHOCTEH M MaTeMaTHYeCKas CTAaTUCTUKA:
yuebnuk / K.B. bannun, B.H. banusikos, A.B. Pykocyes. — 3-e u3a. — M.: [lam-koB u
K, 2020. — 472 c. — ISBN 978-5-394-03595-1. — Tekct: anextponnsiii // Ludposoit
00pa3oBaTeIbHBIN pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/111035.html

6. Aramapos, 3.C. Dxonomerpuka: yaeOnuk / 3.C. Aramapos, A.U. OpnoB. —
M.: Jamkos u K, 2021. — 380 c. — ISBN 978-5-394-04075-7. — Texct: 37IeKTPOHHBIH //
[Mudposoit  obpazoBatenbubiii  pecypc PR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/107834.html
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7. Ta3ueBa, P.®. O6paboTka sKcriepuMeHTaIbHBIX JaHHBIX. B 2 gactax. Y.1:
yaebHoe nocodue / P.®. Tazuena, A.H. TutoB. — Ka3anp: Kazanckuii HallmoHaIbHBIHN

HCCIIeIOBATEIbCKUN TexXHoJoruueckui yuupepcutet, 2017. — 96 ¢. — ISBN 978-5-
7882-2260-8, 978-5-7882-2261-5 (u.1). — Texkcr: nanextpoHHsii // Iudpooii
o0pa3oBaTeIbHBIHI pecypc IPR SMART: [caiiT]. — URL:

https://www.iprbookshop.ru/100572.html

8. Bocko0Ooitnukos, FO.E. O6paboTka 1 aHaIM3 SKCIEPUMEHTAIBHBIX JIAHHBIX
B makerax MathCAD wu Excel: yduebnoe mocobme / 0. E. BockoOoitHMKOB. —
HoBocubupck: HoBocuOGUpCKkHii TOCYIapCTBEHHBIN apXUTEKTYpHO-CTPOUTEIHHBIN
yauBepcuteT (Cubcrpun), 96C ACB, 2020. — 161 c. — ISBN 978-5-7795-0906-0. —
TexcTt: anextponnsii // Lludposoit obpazosarensubiii pecypc IPR SMART: [caiiT]. —
URL.: https://www.iprbookshop.ru/107639.htmi

9. OpnoB, A. W. HcKycCTBeHHBI HWHTEIUIEKT: CTATUCTUYCCKHAE METOIBI
aHanu3a JaHHbIX : yueOHuk / A. . OpnoB. — Mocksa : Aii [lu Ap Meaua, 2022. —
843 c. — ISBN 978-5-4497-1470-1. — Texkct : snextponnbii // Iludposoi
o0pa3oBaTeIbHBIHI pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/117029.html

10. Ctponrun, P.I'. HccnenoBanue omepanuii U MOJAEIA SKOHOMHUYECKOTO
noBeneHus: yuyeOHoe mocobue / P.I'. Crponrumn. — 3-¢ m3a. — M.: HuaTepner-
VYuuepcurer Mudopmanmonnsix Texnomoruit (MHTYUT), At ITu Ap Meaua, 2020.
— 244 c. — ISBN 978-5-4497-0660-7. — Tekct : smektponHbii // I{udposoit
00pa3oBaTeNbHBIN pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/97546.html

11. Opnos, A.W. Teopust npunsTus peumieHuii: yueOuuk / A.M. OpioB. — M.:
A Ilu Ap Menna, 2022. — 826 c. — ISBN 978-5-4497-1467-1. — TekcT : 3MeKTpOHHBIN
/I ludpoBoit obOpazoBarenbubii pecypc I[PR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/117047 .html

12. Camkos, T.JI. Teopusi npuHATHA pelIeHUI: JeKIUU: ydeOHoe mocodue /

T.JI. CamkoB. — HoBocubupck: CuOupCcKkuil TroCyJapCTBEHHBIM YHUBEPCUTET
TeleKoMMyHUKanuii u uHpopmartuku, 2021. — 111 ¢. — TekcT : 37AEKTpOHHBIN //
[udposoit  obpazoBatenbubiii  pecypc IPR SMART: [caiit]. - URL:

https://www.iprbookshop.ru/125278.html

13. Teopust ynpaBieHus: (JOMOTHUTENbHBIC TaBbl): YueOHoe nocooue / [lon
pen. JI. A. HoBukoBa. — M.: JIEHAH/I, 2019. — 552 c. — TekcT : »AEKTPOHHBIN //
Teopust  ynpaBieHuss  OpraHU3alMOHHBIMM  cucTeMamu: [caiit]. —  URL:
http://www.mtas.ru/search/search_results.php?publication_id=21845

14. Ky3ueuos, C. [I. Brenenue B pensiiiMOHHbIE 0a3bl JAaHHBIX @ Yy4eOHOE
nocobue / C. . Ky3nmenoB. — 3-¢ u3a. — MockBa : HMHTepHeT-YHuBepcUTET
Nudopmarmonnsix Texnonoruit (MHTYUT), A [Iu Ap Meaua, 2021. — 247 c. —
ISBN 978-5-4497-0902-8. — Texcr : anektponnsiii // LludpoBoit oOpasoBaTenbHbBIN
pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/102002.html

15. Toxmaxos, I'. II. ba3bl JaHHBIX: MOJIETTU U CTPYKTYPbI TaHHBIX, SI3bIK SQL,
nmporpamMmupoBaHue 0a3 naHHbIX : ydeOHoe mocobue / I'. TI. ToxkmakoB. — VYibs-

HOBCK: YJIbSHOBCKHI rOCYJapCTBEHHBIN TeXHUYECKH yHUBepcuret, 2021. — 362 c.
— ISBN 978-5-9795-2184-8. — Tekct : onextponssii // IludpoBoii


https://www.iprbookshop.ru/100572.html
https://www.iprbookshop.ru/107639.html
https://www.iprbookshop.ru/97546.html
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00pa3oBaTeNbHbIN pecypce IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/121263.html

16. I'pexyn, B. W. IlpoexktupoBanue uHGOPMAIMOHHBIX CHCTEM : ydeOHOE
nocobue / B. U. I'pexyn, I'. H. lenumenxo, H. JI. KopoBkuna. — 3-¢ u3a. — MockBa
: narepuer-Yuusepcuter Undopmanmonnsix Texnonmorun (MHTYUT), A [u Ap
Menua, 2020. — 299 c¢. — ISBN 978-5-4497-0689-8. — Tekct : 25eKTpOHHBIN //
Hudposoit  obpazoBatenbHblii  pecypc [PR SMART : [caiit] — URL:
https://www.iprbookshop.ru/97577.html

17. Cununpia, C. B. Bepudukanus nporpaMMHOro obecredeHus : ydeOHoe
nocobue / C. B. Cunnnpsia, H. 0. Hamotun. — 3-e uzn. — Mocksa : HTepHeT-
Yuusepcurer Mudopmanuonnsix Texnonoruit (MHTYUT), Aii I1lu Ap Meaua, 2020.
— 367 ¢. — ISBN 978-5-4497-0653-9. — Texkct : anexrponnbii // I{udposoii
00pa3oBaTeNbHbBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/97540.html

18. Kaszues, B. M. BBenenue B aHaiu3, CUHTE3 U MOJCIMPOBAHUE CHUCTEM :
yueOHoe mocobue / B. M. KazueB. — 3-e u3g. — Mocksa, CapatoB : UnTepHeT-
VYuuepcurer Mudopmanmonnsix Texnonorut (MHTYUT), At Ilu Ap Menua, 2020.
— 270 ¢. — ISBN 978-5-4497-0307-1. — Texkct : anextponnbit // I{udposoii
o0pa3oBaTeIbHBIMI pecypc IPR SMART : [caifT]. — URL:
https://www.iprbookshop.ru/89425.html

19. SIxpseBa, I'.D. HeueTkme MHOXeECTBAa W HEHPOHHBIE CETH: Y4YeOHOE
nocobue / I'.0. SAxbseBa. — 4-e uzn. — M.: Untepuer-YHuBepcurer MHPOpMaMOHHBIX
Texunonoruit (MHTYUT), At ITu Ap Menma, 2020. — 315 c. — ISBN 978-5-4497-
0665-2. — Tekcrt: anexTponHsii // Lludposoit obpazoBatenbublii pecypc IPR SMART:
[catiT]. — URL.: https://www.iprbookshop.ru/97552.html

20. CenoBa, H.A. Teopus HedeTkMxX MHOXKecTB: yueOHoe mocobue / H.A.
Cenona, B.A. Cenos. — Caparos: A#t [lu Ap Menua, 2019. — 421 c. — ISBN 978-5-
4497-0196-1. — Tekct: snexkrponHsiii // [{udposoit obpazoBaTenbHbIli pecypc PR
SMART: [caiiT]. — URL: https://www.iprbookshop.ru/86526.html

0) OononumenvHas aumepamypa

1. Meiiep, b. UHCTpyMEHTHI, aITOPUTMBI U CTPYKTYpPbl JIaHHBIX : Y4eOHOE
nocoobue / b. Meitep. — 3-e m3n. — MockBa : HHTepHeT-YHHUBEpCUTET
Nudpopmanmonnsix Texunomoruit (MHTYUT), Aii [Tu Ap Meauna, 2021. — 540 c. —
ISBN 978-5-4497-0875-5. — Texkcrt : anextponnslii // Lludposoii oOpazoBaTenbHbIi
pecypc IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/102012.html

2. AnekceeB, B. E. I'pappt u amroputmsel : ydyeOnoe mocobue / B. E.
AnekceeB, B. A. TamanoB. — 3-¢ u3a. — MockBa, CapatoB : HWHTepHerT-
Yuusepcurer Uudopmarmonnsix Texunomoruit (MHTYUT), Ai [lu Ap Menmua,
2020. — 153 c¢. — ISBN 978-5-4497-0366-8. — TexkcT : anextponnsiii // Ludposoit
oOpa3oBaTeIbHBIMI pecypce IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/89434.html

3. Maiictpenko, H. B. OcHoBwel Teopuu wunpopmaiuum u xpunrtorpapuu :
yueOHoe mocobue / H. B. Maiictpenko, A. B. Maiictpeako. — TamboB :
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TamOoBckwmii TOCy1apcTBeHHbIN TexHuueckuid yuusepcurer, ObC ACB, 2018. — 81
c. — ISBN 978-5-8265-1950-9. — Tekctr : oanekrponubii // Iudpooii
o0Opa3oBaTeIbHBIM pecypc [PR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/94362.htmi

4. Cwmmu, M.II. OCHOBBI TEOpUU CHUCTEM U CHCTEMHOrO aHallU3a: yuyeOHOe
nocooue / M.IL. Cuwinu, B.A. Cummu. — Tomck: Tomckuil rocyaapCTBEHHBIM
YHUBEPCHUTET CUCTEM YIpaBieHUs U paanodaekrponuku, 2013. — 340 c. — ISBN 978-
5-86889-663-7. — Tekcr : anextponusi // Lludposoit obpazoBatenbublil pecype IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/72159.htmi

5. Kiumenxo, U.C. Teopust cucTeM 1 CUCTEMHBIN aHaIu3: yueOHoe mocodue /
N.C. Knumenko. — M.: Poccuiickuii HOBbI yHuBepcuteT, 2014. — 264 c. — ISBN
978-5-89789-093-4. — Tekct : anexTponHsIi // [{udpoBoit 00pazoBaTenbHbIN pecype
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/21322.html

6. Mukonu, C.B. Teopus npunstus ynpapieHueckux pemenuit / C.B.
Mukonu. — 2-e u3f., ucnp. u gon. — CII6.: Jlans, 2022. — 384 ¢. — ISBN 978-5-507-
44495-3. — Texkcr : anekTpoHHbIHN // JlaHb: 27eKTPOHHO-OUOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/261191

7. Ecumos, b.A. MeTtoapl nuccieoBaHus ornepanuii: yueoHoe mocooue / b.A.
Ecunos. — 2-¢ u3a., ucnp. u pom. — CII6.: Jlans, 2022. — 304 c. — ISBN 978-5-8114-
0917-4. — Tekct : 2neKTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAS] CHUCTEMA. —
URL.: https://e.lanbook.com/book/212204

8. bapabam, C.b. MeToasl onTUMaJIBHBIX penieHui: yaeonoe mocooue / C.b.
bapabam. — M.: Aii Ilu Ap Menna, 2021. — 354 c. — ISBN 978-5-4497-1175-5. —
Tekcr: anexktponHslii // Ludposoit oOpazoBaTenbHbIil pecypc IPR SMART: [caiit]. —
URL.: https://www.iprbookshop.ru/108236.htmi

9. KynemoBa, T.A. Teopuss urp B NPUHATHH ONTUMAIBHBIX PELICHHI:
yaeoHoe nocodue / T.A. Kynemosa, M.B. O6nayxoBa. — HoBocubupck: Cubupckuii
rOCyapCTBEHHBIA YHUBEPCHUTET TEICKOMMYHHKaUA U uHpopmatuku, 2018. — 63 C.
— Tekcr: anexktponnsii / [{ludposoit oOpazoBarensHblil pecypc [IPR SMART: [caiir].
— URL.: https://www.iprbookshop.ru/84082.html

10. Kopabaun, M.A. MudopmaTika norcka ymnpaBiieHUYeCKUX perieHuit / MLA.
Kopabmun. — M.: COJIOH-IIpecc, 2017. — 192 c. — ISBN 5-98003-082-4. — Tekcr:
anexkTpoHHbIl // ludposoii obpazoarensubiii pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/90253.html

11. OpnoB, A.1. DxoHoMeTpuka: yueOHoe mocooue / A.W. Opnos. — 3-¢ u3m. —
MockBa, CaparoB: Wurepner-Yuusepcurer WHpopmanmonnsix TexHomorui
(MHTYUT), Aii ITu Ap Meaua, 2020. — 676 ¢. — ISBN 978-5-4497-0362-0. — Tekcr:
anexkTpoHHsbIl // udposoit obpazoarensubiii pecypc [IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/89481.html

12. JlertsipeBa, U.H. Teopus craructuku: yaeOnuk / . H. Iertsapea. — M.:
Al ITm Ap Memua, 2021. — 248 c. — ISBN 978-5-4497-1212-7. — Tekcr : 3iek-
tponnbiii // Ludposoit obpazoBarensvubiii pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/109498.html

13. bopOamnb, H.M. Cratuctuyeckue METOJbl B YIPABICHUU KAa4E€CTBOM.
[TpakTukym: yue6Hoe mocobue / H.M. bopOans, T.B. Illkonuna, H.}O. Yucroxie-
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toB. — CII6.: Jlans, 2020. — 228 c. — ISBN 978-5-8114-4724-4. — Tekct: 3nek-
TpoHHBI  //  JlaHb:  SJMeKTpoHHO-OMOnMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/142334

14. TIpokymes, S. E. ba3el nmanHeix : ydyeOHMK ¢ mpaktukymom / S. E.
[TpokymeB. — 2-¢ u3n. — Cankr-IletepOypr : Unrepmenus, 2022. — 264 ¢. —
ISBN 978-5-4383-0250-6. — TekcT : anektponHbiit // LludpoBoit oOpazoBaTebHBIM
pecype IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/120171.html

15. Mapkun, A. B. Iloctpensaunonnsie 6a3pl naHHbIX. MongoDB : ydeGHoe
noco6ue / A. B. Mapkun. — 2-e u3g. — Mocksa : At [Iu Ap Menua, 2020. — 383
c. — ISBN 978-5-4497-0632-4. — Tekct : oanektponHsiii // lludpoBoit
oOpa3oBaTenbHBI  pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/97337.html

16. Marnunen, FO. A. Amnamu3 TpeOoBaHuUNl K aBTOMAaTHU3UPOBAHHBIM
HH(pOpMAIIMOHHBIM cHcTeMaM : yueOHoe nocodue / FO. A. Marnunen. — 3-e¢ uza. —
MockBa, CaparoB : HWutepner-YHusepcurer WuHpopManmonusix TexHomorui
(MUHTYUT), Air IIu Ap Menua, 2020. — 191 c. — ISBN 978-5-4497-0301-9. —
Tekcert : anextponnsiit // [ludposoit oopazoBarensublii pecypc IPR SMART : [caiiT].
— URL.: https://www.iprbookshop.ru/89417.htm

17. IlpockypsikoB, A. B. KauectTBO u TecTUpOBaHHE MPOrPAMMHOIO
obecrieueHuss. MeTpoJIorust MporpaMMHOro odecrieueHus : yaebHoe mocooue / A. B.
[IpockypsikoB. — Pocros-Ha-/lony, Tarampor : MW3marensctBo FOxHOrO
dbenepanpHOTO yHUBepcuTeTa, 2022. — 197 ¢. — ISBN 978-5-9275-4044-0. —
Tekcer : anexTponsbii // udposoit odpazoBarenbubiil pecypc IPR SMART : [caiiT].
— URL.: https://www.iprbookshop.ru/125702.htmi

18. I'pankun, B. E. Cratuctuueckuil aHaian3 OOJBIIMX MacCHBOB HAy4dHO-
WCCJICMOBATEeILCKUX JAHHBIX CPEACTBAMU  HMH(POPMAIMOHHBIX TEXHOJOTHUH
npaktukyM / B. E. I'pankun. — Mocksa : Aii [Iu Ap Menua, 2022. — 87 ¢. — ISBN
978-5-4497-1518-0. — Texkcr : osnexkrponHsii // [{udpoBoit oOpazoBaTeIbHBIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/117045.html

19. 3amsatun, A. B. UHTEemIeKTyanbHbIN aHaIU3 JaHHBIX : yueOHOe mocobue /
A. B. 3amsatun. — Tomck : M3garensckuit Jlom ToMckoro rocyaapcTBEHHOTO
yauBepcuteta, 2020. — 194 c¢. — ISBN 978-5-94621-898-6. — Tekct
anekTpoHHbiit // 1{udpoBoit obpazoBatenbublii pecypc [PR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/116889.htmi

20. Ixonc, M.T. IlporpammupoBaHuE HCKYCCTBEHHOTO HHTEJJIEKTa B
npunoxkenusix / M.T. Jlxonc; nepeBog A.M. OcumoB. — 2-e¢ uzn. — CapatoB :
[Ipodobpazosanne, 2019. — 312 c. — ISBN 978-5-4488-0116-7. — Tekcrt:
anexkTpoHHsbIl // udposoit obpazoarensubiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/89866.html

21. Sluano, b.. HeueTkue WHTEIIEKTyalbHBIE CHCTEMbI: KOHCIEKT JIEKITHIA.
VYyeOnoe mnocobue / b.M. Auano. — M.: HamumoHanbHBIH HCCI€I0BATENbCKUIMA
sanepHbiii yauBepcuter «MUDUy», 2020. — 132 ¢. — ISBN 978-5-7262-2713-9. —
Tekcr : anexTponnsiii // LudpoBoit oOpazoBarensHbiil pecypc [IPR SMART: [caiit].
— URL.: https://www.iprbookshop.ru/116409.html
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8) cnpagounas aumepamypa

1.TOCT P 57193-2016. CucteMHas u mporpaMMHas uHxeHepus. [Iporeccsl
KU3HEHHOTO Inukiaa cucteM // TexskcmepT: [3nmekTpoHHbld pecypc]. — URL:
https://docs.cntd.ru/document/1200141163

2. TOCT P UCO/MDK 12207-2010. Uudbopmarmonnast TexHosiorus. Cucrem-
Has W TporpamMmHas uHxeHepus. [Ipoiiecchl KU3HEHHOTO IMKIA MPOTPAMMHBIX
CPEICTB // Texskcmept: [7IeKTpOHHBII pecypc]. — URL:
https://docs.cntd.ru/document/1200082859

3. TOCT P 59993-2022. Cuctemuas naxenepus. CHCTEMHBIN aHaIN3 MPOIec-
ca ynpaBlieHus1 UHQPACTPYKTypoi cuctemsl // TexskcnepT: [31eKTpoHHBIN pecypc]. —
URL.: https://docs.cntd.ru/document/1200192697

4. TOCT P UCO/MBK 25010-2015. CucremHas u mporpaMMHasi HHXCHEPHSI.
TpeGoBaHUs M OIIEHKA KadecTBa CHCTEM U mporpammHoro obecrmeuenus (SQuaRE).

Mopenu kauecTBa CUCTEM U MPOTPAMMHBIX MPOAYKTOB // TeXaKcnepT: [IeKTPOHHBIM
pecypc]. — URL: https://docs.cntd.ru/document/1200121069

5.2. Ilepeuenn pecypcoB cetu «MHTEepHET», HEOOXOAUMBIX /ISl TOATOTOBKH
K clave KaHAMJAATCKOI0 IK3aMeHa:

1. Caiit Hayunoi 6uoarotexu BI'TVY (https://libri.tu-bryansk.ru)
2. DnekTpoHHO-OnMOMmoreuHas cucreMa «Jlauby (https://e.lanbook.com)

3. DneKTpoHHO-OMOIHMOTEeYHAs cucrema «IPRbooks»
(http://www.iprbookshop.ru)
4. Enunoe OKHO JOCTyTIa K MH(POPMAITMOHHBIM pecypcam

(http://window.edu.ru)

5. HammonanwsHas snexktponHast oubdnuoteka (http://www.elibrary.ru)

6. Teopus ympaBiieHHs] OpTaHU3AIMOHHBIMUA cHcTeMaMu. IHCTHTYT mpoOsiem
ynpasnenust PAH: [caiit] (http://mtas.ru/about/)

7. Tlpodeccronanbhplii MHYOPMAITMOHHO-AHATIUTUYECKUN peCypc, TOCBS-
IICHHBI MAITHHHOMY OOY4YEHUIO, paclio3HaBaHUIO 00pa30B M MHTEIUICKTYAIEHOMY
aHanu3y naHHbeIX: [caiT](http://www.machinelearning.ru/)

8. IlIkoma cuctemuoro menemkmenta: [cait] (https://system-school.ru/)

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHMUE J1JISA TPOBEIE-
HUSA KAHANJATCKOI'O 9K3AMEHA

Jlns oOecnieueHus MpoBeIeHUs] KaHAWJATCKOr0 AK3aMeHa UMEETCsl ClIeAyIomast
MaTepHualbHO-TEXHUYECKas Oa3a:

— yueOHas ayIuTOpHsl, OCHAIIIEHHAs KOMIUIEKTOM MeOeNr U IOCKOM, TSl TIPO-
BEJICHUS KOHCYJIbTallMi U KaHAMJIATCKOTO 3K3aMEHa;

— KOMIIBIOTEPHBIE KJIACCHI C MOCTOSIHHBIM JOCTYNIOM K HH(OPMAalHOHHO-
TEJICKOMMYHUKAIIMOHHON ceTH «VIHTepHeT», a TakKe YHWTadbHbIC 3aJIbl HayYHOU
oubnuorexu BI'TY nnst camocTosiTeIbHON paOOThl ACIUPAHTOB.


https://docs.cntd.ru/document/1200141163
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7. OCOBEHHOCTHU OPTAHU3AIIUU ITPOBEJEHUA KAHIUJIATCKOI'O
IK3AMEHA JIUISI UHBAJINAOB U JINL C OTPAHUYEHHBIMU
BO3MOXHOCTAMMU 3 10POBbS

[IpoBeneHre KaHIUAATCKOTO HSK3aMEHa JUIsl ACHUPAHTOB C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMU 37I0POBBSI POBOAMUTCS C YIETOM OCOOEHHOCTEH MCUXO0PU3UYECKOTrO
Pa3BUTHS, UHAUBUAYAJIbHBIX BO3MOXKHOCTEH M COCTOSTHUS 3/I0POBbSI.

[Ipu mpoBeneHnH MPOMEKYTOUHOM aTTeCTallMK OOECIIEYUBACTCS COONIOACHUE
CJIeAYIOIMNX TPeOOBaHMIA:

- ISl aCTIUPAHTOB U3 YKCJIA JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI
MIPOMEKYTOUYHAS aTTECTAIUS MPOBOAUTCS C Y4ETOM OCOOEHHOCTEH TCMX0()U3NIECKO-
0 pa3BUTHUSI, UHIUBUIYAIBHBIX BO3MOXKHOCTEM M COCTOSIHUSI 3J0POBbsSI TaKUX OO0Y-
yaromuxcs (J1anee - UHAUBUIyaIbHbIE OCOOCHHOCTH);

- TIPOBEJICHUE MEPONPUSATUNA IO MPOMEKYTOYHOM aTTecTalluu AJis JIUI C Orpa-
HUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBBSI B OJJHOM ayJUTOPUU COBMECTHO C acHHUpaH-
TaMH, HE UMEIOIINMU OTPAaHUYEHHBIX BO3MOKHOCTEMN 340pPOBbS, JOMYCKAETCS, €CIU
ATO HE CO3JAET TPYIHOCTEU JIJIsl aCIUPAHTOB;

- TIPUCYTCTBHE B ayJUTOPUU ACCUCTEHTA, OKa3bIBAIOIIETO acHUpaHTaM HE0O0-
XOJIUMYI0 TEXHUUYECKYIO MTOMOIIb C YYETOM UX WHIUBUyAIbHBIX OCOOCHHOCTEH (3a-
HSATH paboyee MECTO, OHATh U OPOPMUTH 3a/laHKe, OOIATHCS C IPEMNO/IaBaTeNIeM);

- IPEIOCTaBIICHUE aCUPAHTaM MIPU HEOOXOAUMOCTH YCIYTH C HUCTIOIb30BaAHU-
€M PYCCKOT0 KECTOBOTO SI3bIKa, BKJIIOUAsi 00€CTIieYeHUE I0MyCKa Ha 00BEKT Cypore-
peBouMKa, TUQIIONEepeBOIUMKa (B OpraHU3aluy JOJDKEH ObITh TAKOW CIEUAIUCT B
mTaTte (€cu 3TO BOCTpeOOBaHHAs YCIyra) Uid JOTOBOP C OPraHU3ALMUSIMU CUCTEMBI
COIMAILHOM 3aIUTHI IO MPEAOCTABICHUIO TAKUX YCIYT B CIy4yae HEOOXOIUMOCTH);

- IpeOCTaBJICHUE acClIupaHTaM MpaBa BLIOOpa MOCIE0BATEILHOCTH BBITIOJIHE-
HUS 3aJIaHUsl U yBEJIMYEHHWE BPEMEHM BBITIOJTHEHUS 3aJlaHus (110 COTJIaCOBAaHUIO C
MpernojiaBaTesieM);

- TI0 JKEJIaHWIO aCIIUPAaHTa YCTHBINA OTBET MPU KOHTPOJIC 3HAHUN MOXKET MPOBO-
JUTHCS B MTUCbMEHHON (popMe Mt Ha000pOT, MUCHbMEHHBIN OTBET 3aMEHEH YCTHBIM.

8. OHEHOYHBIE CPEJCTBA JJISI TIPOMEXYTOUYHOM ATTECTALIUN
ACIIMPAHTOB

Crmaya acupaHTOM KaHAMAATCKOTO 3K3aMEHa MO CICIHAIBHON TUCITUTIIMHE
«CucTeMHBIN aHanu3, yrpaBjieHue U o0paboTka MH(POpPMAIUK, CTATUCTUKA» OTHO-
CUTCSl K OIIEHKE Pe3yJbTaTOB OCBOCHUS MUCIMIUIMHBI « CHCTEeMHBIA aHAIHW3, yIpaB-
JeHue u 00paboTka HHGOPMAIINH, CTATUCTUKA», OCYIIECTBISIEMOM B paMKax Mpome-
KYTOYHOM aTTECTALINH.

JIiist mprieMa KaHIMIAaTCKOTO dK3aMeHa 10 CTCIUATbHOW TUCIUILTMHE CO3/1aeT-
Csl DK3aMEHAIlMOHHAs KOMHUcCHs. PermamMeHT paboThl SK3aMEHAIIMOHHON KOMHCCHH
onpenensiercss [lomoxkennemM 00 3K3aMEHAIIMOHHONW KOMHUCCHUU W TIOPSAJIKE TMpHeMa
KaHIUOaTCKuX dk3amMeHoB B BI TVY.

Ilxana oueHuBaHuA
YpoBEHb 3HAHUI ACTIMpPAHTa OMPEACIAETCS OLIEHKAMU «OTIMYHO», «XOPOILIO,
«YJIOBJIETBOPUTEIIBHOY, «HEYIOBIETBOPUTEIBHOY.


https://www.tu-bryansk.ru/upload/medialibrary/6cb/90q2szm2ud6q0ghadpcgd4uwcifej21w/2.3.1.%20%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D1%8B%D0%B9%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7,%20%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B8%20%D0%BE%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0%20%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8,%20%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0.pdf
https://www.tu-bryansk.ru/upload/medialibrary/6cb/90q2szm2ud6q0ghadpcgd4uwcifej21w/2.3.1.%20%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D1%8B%D0%B9%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7,%20%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B8%20%D0%BE%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0%20%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8,%20%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0.pdf
https://www.tu-bryansk.ru/upload/medialibrary/6cb/90q2szm2ud6q0ghadpcgd4uwcifej21w/2.3.1.%20%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D1%8B%D0%B9%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7,%20%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B8%20%D0%BE%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0%20%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8,%20%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0.pdf
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IMoka3aTe i 1 KPUTEPUH OLEHNBAHHUSI POMEKYTOUHOM aTTeCTAIIMA

O1eHKa «OTJIUYHOY - aCHHMPAHT JAeT IMOJHbIC, HCUYCPITBIBAIOIINE U apTyMEHTH-
POBaHHBIC OTBETHI; TPAMOTHO HCIIOJIB3YET HAYYHYIO TEPMUHOJIOTHIO; YMEET CBS3bI-
BaTh TCOPHIO C MPAKTHKOW, BHICKA3bIBaTh U OOOCHOBBIBATH CBOM CYXKJIeHUSA. Bo Bpe-
MsI SK3aMeHa acIHMPaHT JOHKEH IMOAPOOHO OTBETHTH HAa TPH BOIIPOCA IK3aMCHAIIMOH-
HOTO Oujera.

O1eHKY «XOpPOIIO» - aCIHPAHT JIAeT JIOCTATOYHO ITOJTHBIE M apryMEHTHPOBaH-
HBIC OTBETHI; MPUMCHSICT HAYYHYIO TEPMHHOJIOTHS, HO TIPA 3TOM JIOMYCKAeT ONTHOKY
WK HETOYHOCTh B ONPEICIICHUAX, MOHIATHIX; YMEET CBSA3bIBATh TEOPHIO C IPAKTH-
KOH, BBICKa3bIBaTh U 00OCHOBBIBATH CBOM CYXKIEHHUSA. Bo BpeMs SK3aMeHa acIUpaHT
JOJKEH MOAPOOHO OTBETHTHh Ha TPU BOIpPOCa dK3aMEHAI[MOHHOro Omiera. Jlomycka-
IOTCSI He3HAUUTENIbHBIC HEA0YCThl U HETOUHOCTH, KOTOPHIC ACIIUPAHT HUCIIPABIIIET Ca-
MOCTOSTEIIBHO B IpoOIiecce OeCeIbl ¢ IK3aMCHAIIMOHHOM KOMUCCHUEH.

OICHKY «YIOBIIETBOPUTEIBHO» - aCIUPAHT AAaeT HEMOJIHBIC M CJIab0 apryMeH-
THPOBAHHBIC OTBETHI; JIOIYCKACT CYIIECTBCHHBIC TEPMHUHOJIOTHYCCKUE HETOYHOCTH,
JaCTHUYHO apTyMEHTHPYET COOCTBEHHYIO IMO3HUITUIO WM TOUKY 3peHUsA. Bo Bpems 3k-
3aMEHa aCIUPAaHT JOJDKCH MOJAPOOHO OTBETUTH HAa OJWH BOIPOC SK3aMCHAIIMOHHOTO
OmJieTa ¥ YaCTHYHO Ha JIBa IPYTMX BOMpOCa.

O1IeHKY «HEYIOBJICTBOPUTEIBHO» - OTMEYACTCS OTCYTCTBUC 3HAHUS TCPMUHO-
JIOTUH, HAayYHBIX OCHOBAaHWH, MPU3HAKOB, XapaKTEPHUCTHK pacCMaTPUBACMOH IpO-
OJIeMBbI;, HE TIPEICTaBICHa COOCTBCHHAs TOYKA 3PEHUS 110 JaHHOMY Bompocy. Bo Bpe-
MsI SK3aMEHa acIIipaHT YaCTHYHO OTBEUYACT Ha BOIPOCHI.

8.1. KoHTpo/IbHO-U3MepHuTeIbHbIe MaTepHAaJIbl JAJI51 IPOMEKYTOYHOMH aTTecTa-
UM ACMIUPAHTOB (CAa4a KAHAUAATCKOI0 3K3aMeHAa)

8.1.1. Bonpocsl AJ1s1 NPOMEKYTOYHOM aTTeCTANNH

Pazoen 1 «Teopemuueckue 0cHO8bl UHGOPMaAMUKUY

1. Tlonstue uHbopmanmu u ee u3mepenue. KomudecTBo u kauecTtBo uH)POp-
maruu. Equanisl uamepennst unopmarmu. Mudopmanus u SHTpOIuUS.

2. Coobmenus u curHansl. KonupoBanne M KBaHTOBaHWE CHTHAIOB. Momy-
JSUUS U KOJUPOBAHUE.

3. OcHoBHbIE BUBI 00pab0TKH AaHHBIX. OOpaboTKa aHAIOTOBOW 1 TU(GPOBOIA
uH(popmauu. YcrpoiicTBa 00padOTKH TaHHBIX U UX XaPAKTEPUCTUKH.

4. Meroabl cxxaTtusg UHPOPMALIMK: KJIacCU(UKAIUs, OCHOBHBIE aJITOPUTMBI U
chepbl X MPUMEHEHUS.

5. Tlonstue m cBoiicTBa anroputMma. Monenu penieHus GyHKIIUOHATBHBIX H
BBIYMCIIUTENBHBIX 3a/1a4. [[puHIMI NpOorpaMMHOIO yIPABJICHHUS.

6. IlpencraBnenue nudopmaiuu B mUPPOBBIX aBTOMaTax. [[03UITMOHHBIE CH-
creMbl cuuciieHus. opmaTel MPEICTABICHHUS YHCEN C IUIaBarouen 3ansatord. Koaer:
PSIMOi, OOpaTHBIN, TOTIOTHUTEIBHBIN, MOAUGUIIMPOBAaHHbIN. Beimonnenue apudme-
TUYECKUX OTnepaluii ¢ (PUKCUPOBAHHOW U TIJIABAIOIICH 3arsITOM.

7. WudopmaimoHHble OCHOBBI KOHTPOJIE paboThl IUPPOBBIX aBTOMATOB. CH-
cTemMaTudeckue Kojbl. KOHTpOJIb 10 YeTHOCTH, O HEYETHOCTH, 10 XEMMUHTY.
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8. Kananbl mepenayn DaHHBIX U UX XapaKTEPUCTUKHA. MeTOABl MOBBIIICHUS
MOMEXOYCTOMYMBOCTU Tepefaun U rnpuema. COBpeMEHHbIE TEXHUYECKHUE CPENCTBA
oOMEHa JJaHHBIX U KaHaAJI000pa3ylouiel annaparyphl.

9. VYrpo3bl Ge3onacHOCTH MH(POPMAIMK B aBTOMATU3MPOBAHHBIX CUCTEMAaX.
ObecnieueHre JTOCTOBEPHOCTH, COXPAHHOCTU, KOH(DHUICHIMAIBLHOCTH MHGOPMALIHH.
Bubl 1 TEXHOIOTUY 3aIIUTHI HH(DOpMAIUK.

Pazoen 2 «Teopua cucmem u cucmemubwlil AHATU3)

10. Konnenmust cucTeMHbBIX ucciaenoBannii. CUCTEMHBIN aHAIN3 KaK Hay4yHOE
HaIlpaBJeHUe: o0ulas XapakTepUucTUKa, MPEeAMET HCCIE0BaHUM, npuiioxeHus. Mc-
CIEN0BATENBCKUN U NMPUKIIATHOW CUCTEMHBIN aHAIN3.

11. [lonsitTne mpoOIEMBI, LEAH U KPUTEPHUS. DTambl OCO3HAHMS MPOOIEMHON
cutyaun. OCHOBHBIE IPUHLIMIBI Liesenonaranus. [lonsTue npoOieMaTuK U CTEHK-
xoJ1epoB. OCHOBHBIE BApPUAHTHI M CIIOCOOBI PEIICHUs POOIIeM.

12. Mogenun u moaenupoBanue. OcHoBHbIe MoHsATHA. Knaccudukanus mose-
Jieii: mo3HaBaTeIbHBIE U MIParMaTUYeCcKue, CTaATUYECKUE U IMHAMUYECKHe, a0CTpaKT-
HbI€ U MaTepualbHble MOJEeNH. [IoHATHE MPAMOro, KOCBEHHOTO M YCIOBHOI'O IOJIO-
O, 3HAKOBBIE MOJIEIIH.

13. CpoiicTBa Mojenel: KOHEYHOCTh, YNPOIIEHHOCTb, MPUOINKEHHOCTh, UC-
TUHHOCTb, COYETAHUE UCTUHHOTO U JIO)KHOTO0, aICKBaTHOCTh, UHT€PEHTHOCT.

14. Ilonsitue cucremsl. lleneycTpeMIeHHOCTh MCKYCCTBEHHBIX U €CTECTBEH-
HBIX cucTeM. Tunbl Mojesield CUuCTEM, OCOOEHHOCTH MOCTPOCHUSI U TPAHMIIBI TPUME-
HEHUS.

15. Mogenb CTpyKTypbl CUCTEMBI: MMOHATHS MOACUCTEMBI, JJIIEMEHTA, CBOWCTBA
U CBA3U. Buabpl 00paTHOM CBSA3M U €€ POoJib B CUCTEMAX.

16. Cratnueckne u nuHammudeckue cuctembl. CoctossHre W mporecc. OCHOB-
HBI€ 3Tallbl )KU3HEHHOTO IIUKJIA CUCTEMBI. [[MHaMUUYecKre MOJEIH CUCTEM.

17. Cratnueckue, TMHAMHUYECKHE U CHHTETHYCCKHE CBOMcCTBa cucTteM. CBOM-
CTBA AMEPPKEHTHOCTH U HHT€PEHTHOCTH CHUCTEM.

18. OcHOBHBIE BUIBI KJIACCU(DUKAIIUU CUCTEM.

19. llonsitue skcnepumenTa. COOTHOIIEHHUE MEXIY HKCIEPUMEHTOM U MOjIe-
abto. [lonsTre n3amepurenbHOM mikanel. Kinaccudukaims u3MepuTenbHbIX IKal. Tu-
MBI [IKaJI, TOMYCTUMbIE TipeoOpa3oBanus u onepamuu. CoriiacoBaHue TUMA Kb C
PUPOAON HAOTIOCHUH.

20. M3amepenus B ycloBHsIX HeompesaeneHHocTH nHpopmammu. OCHOBHBIC TH-
bl 1 UICTOYHUKH BO3HUKHOBEHHUS HeomnpeaeneHHocTh. O01re NpUHIUIBI TPEeICTaB-
JICHUSI HEYETKOU U ciydailHON nH(popmanuu.

21. OCHOBHBIE 3Tanbl MPUKIATHOTO CUCTEMHOTO UCCIIEIOBAHUS.

Pazoen 3 «Memoowvt onmumuzayuu

22. Knaccuduxkanus 3a1a4 onTUMU3AIUN

23. MeTonbl ogHOMEpHOM onTuMu3aruu. ['padudeckas MHTEpIpETAIUs CXEM
cxoauMocTh. Kputepuu ocTaHOBKM UTEPAIIMOHHOTO MpoIlecca.

24. I'paguieHTHBIC METOABI MHOTOMEPHOU 0€3YCIOBHOM ONTUMHU3AIIHH.

25. OCHOBHBIE METOJ[bI MHOTOMEPHOM ONTHMHU3AIMU C OTPAHUYCHUSIMH THIA
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paBeHCTB. MHOTOMEpHasi ONTUMHU3aLUs C OTPAHUYEHUSIMU TUIIA HEPABEHCTB.

26. CynHOCTbh U TEOMETPUYECKUNA CMBICT 33/1a4i JJUHEHHOTO MPOTrpaMMHUPOBa-
Hus. ['paduueckuii MeTos peleHrs 3a1a4u JMHEHHOTO MPOrpaMMUPOBAHUS.

27. CuMIIIeKC-METO/] PEIICHUS 3a/1a4i JTUHEHHOTO MPOTrpaMMUPOBAHUS.

28. YCTOMYMBOCTD PEIICHHUM 3a]1a4 JTJMHEHHOTO MPOTPaMMHUPOBAHUS

29. JIBolicTBeHHas 3ajada JIMHEHHOTO MporpaMMmupoBaHus. CBs3b pelieHHi
MPSIMOW ¥ JBOMCTBEHHOM 3a71a4 JIMHEWHOTO MPOTPAMMUPOBAHUS.

30. Lenouncnennas 3ajaua JMHEMHOTO MPOrPaMMHUPOBAHUS, OCOOEHHOCTH Me-
TOJOB €€ PELICHUS.

31. TpancnopTHas 3amada, MOHATHE COATAaHCUPOBAHHOCTU TPAHCIOPTHOM 3a-
nayu. [locTpoenune onopHOro pemeHus.

32. MeTtoA MOTEHINANIOB JJIsl pEeLICHHs TPAHCTIOPTHOM 3ajauu.

33. 3agaua o Ha3HAYeHMSIX. BeHrepckuil MeTo peleHus 3aqau 0 Ha3HaYeHH-
AX.

34. IlpocTeifmias 3aaya BapUallMOHHOTO MCYUCICHHUSA, ypaBHEHHE Oiiepa-
Jlarpanxa.

Pazoen 4 «Teopusa u memoOvl npunamus peuteHu»

35. 3amaua mpunstus pemennit (3[1P): comepxarenbHas MOCTAaHOBKA W KOH-
nentyaibHas mojaenb. Kinaccudukanus 3[1P. OcHOBHBIE TUIIBI HEOTIPEEICHHOCTH B
3I1P.

36. MaTemMatnyeckass MOJCNIb 3aJadd ONTHMAIBHOTO BbIOOpa. OCOOEHHOCTH
MOCTAaHOBKH U (hopMaIu3aiiiu MHOTOKPUTEPUATIBHBIX 3a7]a4 ONTUMaIbLHOTO BEIOOpa U
3a/1a4 B YCJIOBUAX HEONPEAEIEHHOCTH BHEIIHEN CPEIBI.

37. MoaenupoBaHue MpeanouTeHuil nuia, npuHumaromiero pemenue (JIIP).
OTHOLIEHUS TPEANOYTEHUS U WX CBOMCTBA. [IpHMHUMNBI MOCTPOEHHUS PEIIAIOIINX
MpaBWJ HA OCHOBE MOJENIU MPEANOYTCHUMN, ONTUMAIbHBIE U HEIOMUHUPYEMBIE pe-
HICHUS.

38. OgHoKpUTEpUATIbHBIE 33]]a4K ONITUMAJILHOTO BBHIOOpA B YCIOBUAX OMpeEIie-
neHHocTH. [lapamerpuueckoe IpeacTaBiIeHUEe MHOXECTBA peweHui. [Ipumepsr nu-
HEWHBIX U HEJIMHEWHBIX ONITUMU3ALIMOHHBIX MOJAEIEH.

39. Muoromarossie 3I1P B ycioBusix omnpeaeneHHOCTH. Mojaenu JuHaMu4ye-
CKOro mnporpammupoBanus. I[IpuHuun ontuManbHOcTH besiMana W BBIYMCIUTENb-
HBII METOJ TMHAMUYECKOT0 TPOrpaMMHUPOBAHUSI.

40. 3amaun MHOTOKpUTepHUanbHoOi onTumu3anui. OtHomenue [lapero u [lape-
TO-ONTUMAaJbHbIE pelieHus. MeToabl MOCTPOEHHUS PEIIAOIIUX MPaBUJI HA OCHOBE J0-
MOJIHUTENbHON nHpopMannu o npeanourenusx JIIIP.

41. 3amaun ONTUMAJIBHOTO BHIOOpA B YCIOBUSX MPUPOJHOM HEOIpEeIeHHO-
ctu. [locTpoeHune pemaromux MpaBuil Ha OCHOBE BEPOSTHOCTHBIX MOJEIEN U MOJe-
JIEW TEOPUH MOJIE3HOCTHU. 3a1a4H B YCIOBHSIX ITOJTHOM HEOIPEAEIECHHOCTH.

42. Muoromarossie 3[1P B ycrmoBusx npupoaHoil HeompeneaeHHocTu. Map-
KOBCKHE MOJICJIM MPUHATHUS PELICHUN. 3aauu MMOMCKa ONTUMAJILHOIO IUIaHa YIpaB-
JICHUS M aHAJIN3a CTAIIMOHAPHBIX CTPATErHil.
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43. Moaenu NpuHATUS PEIIeHUH B YCIOBHSX MOBEACHUECKON HEONpeaeIeHHO-
ctu. Teopuss urp: nmpeaMer HUCCIEeIOBaHUs, UCXOIHBIE IOCTYJAThl, HCIOJIb3yeMas
tepmuHonorus. Kiaccugukanust UrpoBbIx Mosemeil.

44, AHTaroHUCTUYECKNE W MaTpUuYHble Urpbl. [IpUHIMIIBI ONTHMAIBHOCTU U
CBA3b MEXKJIYy HHMH. METoIbl aHamm3a MaTpUYHBIX WIP B YHUCTBIX M CMEIIAHHBIX
CTpaTErusix.

45. bumatpuunble Urpbl. [[pUHIKIIBI ONTUMANBHOCTH B OMMAaTPUYHBIX UIPax.
MeTtonbl aHanu3a OMMAaTPUYHBIX UTP B YUACTBIX U CMEIIAHHBIX CTPATErHsIX.

46. KoonepatuBHbie urphl. [Ipeamer umccrnenoBaHus TEOPUH KOOMEPATHUBHBIX
urp. @opMasibHass MOJENb KOOIIEPATUBHOM WIPBI, MOHATHE nenexa. [IpuHiuner on-
THUMAQJIBHOCTHU B KOOIIEPATUBHBIX UI'PaX.

Pazoen 5 «Teopusa ynpaenenusn

47. Ilpeamet Teopun ynpasienus. [IporpamMmmHoe yripaBieHue U yIpaBIeHUE B
BUJe 00patHOi cBsi3u. Cuctema yrpaBieHUs, BXOJ U BBIXOJl, HapaMETPbl U COCTOS-
Hus. CBOKMCTBO MPUUMHHOCTH. CTallHOHAPHBIE U TUHEUHBIE CUCTEMBI.

48. Monenb «BXOJ-BBIXOA» B HENpepbIBHOM BpeMmeHu. [IpeobGpasoBanue
Jlarumaca u ero cBoiictBa. OnepaTopHas ¢hopMa MOJAEIU «BXO-BBIXOI» B HEMPEPHIB-
HOM BpemeHH. [lepenaTounast pyHKIUS U TIepelaTouHasi MaTpHUIIA.

49. Mopenb «BXOJ-BBIXOI» B TUCKPETHOM BpeMeHH. Z-nipeoOpazoBanue. Ore-
paTopHas opMa MOJIENN «BXOI-BbIXO» B TUCKPETHOM BPEMEHHU.

50. IlpuHIMT Cyneprno3uiuy Al TUHEHHONW CHCTEMBI B HEIIPEPHIBHOM BpeMe-
HU. Peakuusi cuctembl Ha BXOJHOW CUTHaJ. Y CTOWYMBOCTh MO HAYaJbHBIM JAHHBIM.
Kpurepnii yCTOMYMBOCTH IO HayaJdbHBIM JaHHBIM. TeopemMa O KOHBEPTEHTHOCTH.
Y cTaHOBUBIIASACS PEAKLIUS.

51. Peakuusi TUHEMHOW CHUCTEMBbl HAa TAapMOHUYECKUN CUTHaJI. AMIUIATYIHO-
dazoBas yacTtoTHast xapakrepuctuka. ['onorpad HailikBucra. JInHeliHas cucTema Kak
bunbTp HIKHUX YacTOoT. YacTora cpesa. [lonoca npomnyckanus. {uarpamma boje.

52. YcroitunuBocTh MHOTOWICHOB 10 ['ypBuIly. HeoOxoaumpie yciaoBusi ycToii-
yuBocTH (kputepuit Ctomonsl). Kpurepuit Payca-I'ypeuma. Kpurepuit Jlbenapa u
[Iumnapa. BeruucnurensHas cxema Payca.

53. YacTOTHBIN KpUTEPU YCTONYMBOCTH MHOTOWICHOB (KpuTepuit Muxaiio-
Ba-OpMUTA).

54. YpaBisieMOCTh JIMHEWHBIX CHUCTEM B HEMPEPHIBHOM BPEMEHHU, KPUTEPUi
YOPaBISEMOCTH. Y IPABISIEMOCTD JIMHEWHBIX CUCTEM B JUCKPETHOM BPEMEHH.

55. HabnrogaeMocTh JIMHEWHON CTallMOHAPHOM CUCTEMBbI B HENPEPHIBHOM H
JTUCKpeTHOM BpeMmeHnu. Kputepuil Habmogaemoctu. [Tpuniun neoricteenHocty Kan-
MaHa.

56. HeBbIpoKI€HHBIE CUCTEMBI M KpUTEpPUN HEBBIPOKIAEeHHOCTH. CHUHTE3 He-
BbIpOXKAeHHOU SISO-crcTeMbl 10 nepeaaTouHoN HYyHKIUH.

Pa3zoen 6 «ba3zwvt 0annvix»

57. baszwl nanubix (b/1) u cucremsr ynpasnenus 6azoii qanusix (CYB/]). Cyth
KoHIenuu 6a3 nanapix. Cnenuduka padbotsl ¢ B[ mo cpaBHeHuio ¢ (daiiioBoi cu-
cremoit. O630p coBpemeHHbix CYB/I.
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58. YpoBuu Mozeneit u stansl npoektupoBanus bJl. OcHoBubie Mmoaenu B/I.
Hepapxuueckasi, ceTeBas U peiasiUOHHAS MOJIECIIN TaHHBIX.

59. Mogens npeameTHoM o6macTu. OOBekTH U cBs3u. Kiaccudukamus cBs-
3eil. [IpencraBieHrue B3auMOCBsI3e MEXAy O0ObEKTaMU MPEIMETHON 00J1acTd C To-
MOUIBIO IUarpaMMm. MoJienp «CyIIHOCTb — CBSI3bY.

60. Pensimonnass Mozenb. OCHOBHBIE OIpPEACIICHHS: OTHOIIEHUS, KOPTEXKH,
aTpuOyThI, KIIIOUU, TOMEHBL. CTPYKTypa pesiMOHHBIX JaHHBIX. Onucanus 00beKTOB
1 CBS3€H ¢ MOMOIIBIO0 OTHOIICHMH, NX CBOMCTBA. CXeMa OTHOIIICHUS.

61. IIpoexTupoBaHue peIsIIMOHHON 0a3bl JaHHBIX, (PYHKIMOHAIBHBIE 3aBUCH-
MOCTH, JEKOMITO3UIMS OTHOIIEHUW, TPAH3UTUBHBIEC 3aBUCHUMOCTH, POCKTUPOBAHUE C
MCIOJIb30BAaHUEM METO/Ia «CYLIIHOCTh — CBS3b).

62. Hopmanbubie popmbl oTHOIIeHUH. [lepBas, BTopas U TpeThsi HOPMAIbHbBIE
bopMBI.

63. OcHoBbl paboThl ¢ kopriopatuBHbiMu CYB/]. O630p cpencTB. ApXUTEKTY-
pa cepBepa u 0a3 maHHbIX. [loHATHE XpaHUMBIX MPOLIEAYpP, TPUITEPOB, TIPEICTABIIC-
Hul. Pe3epBHOE KOMMMpPOBaHUE M BOCCTAHOBIIEHUE 0a3 MaHHBIX. OOMEH JaHHBIMH.

64. Pensimonnas anrebpa. Peanusaiiiss OCHOBHBIX oOTmeparuil peasiiuOHHOM
anreopsl. O030p HayaNbHOU anreOphl. 3aMKHYTOCTh. T paUIIMOHHbBIC OTEpaIluy Hajl
MHOXkecTBaMU. CrieuaabHbIE PEJSIIUOHHBIE OTIEPALINH.

65. S3pikoBBIe cpeacTBa coBpeMeHHBIX CYB/I. YpaBienue pensiinonHoin 6a-
30M TaHHBIX ¢ oMo s3bika SQL. 3anuce SQL-onepaTtopoB. ManunynupoBaHue
JaHHBIMU. 3arnpockl. [[obaBneHue, peJakTUpOBaHUE, YIaJCHUE 3alIUCei B TaOIHIIaX.

66. Texnonorus omeparuBHOW 00paboTkm Tpan3akiuu (OLTP-texnomorus).
Ynpasnenue tpanzakuusMmu. [logaepxkka tpanszakumii. CBoiicTBa TpaH3akiui. Me-
TOJIbI YIIPABJICHUS MapaJUIeIbHOCThI0. B3auMHas 0J10KupoBKa.

67. BBenenne B xpaHuiuina JaHHBIX. MHbOpMaImoHHble XpaHunia. Apxu-
TEeKTypa, HHGOPMAIIMOHHBIE TMOTOKHM MHCTPYMEHTHI M TEXHOJOTHUW XPAHWIUI JaH-
HbIX. [[poekTUpOBaHUE XpAHWIHILL IAHHBIX.

68. UnTepakTuBHas aHanutudeckas oopadoTtka nanubix (OLAP). Muoromep-
Hast OLAP-texnomorusi. Metozp! pa3pabOTKH TaHHBIX.

Pazoen 8 «Texnonozusn npoekmuposanusn u pazpadoomKu npozpammHozo
obecneuenus)

69. Ilonarue mporpammHoro odecrnedeHus. Kiaccudukanus mporpaMMHOTO
obecnieueHust. [IpoOaeMbl U CI0XKHOCTH TPU pa3paboOTKe MpOrpaMMHOIr0 obecreye-
HUSI.

70. CoBpeMeHHBIC TEXHOJOTMH W TapagurMbl Pa3pabOTKH MPOTPAMMHOTO
oOecrnieuenusi. CoBpeMeHHbIE MPOOJIEeMbl IPHU pa3pabOTKE MPOrPaMMHOI0 obecreye-
HUSI.

71. JKu3HeHHbBId LUK MporpamMHOro ooOecreyeHusi. OCHOBHBIE MPOLECCHI
KU3HEHHOT0 IUKJIa MPOrpaMMHOT0 obecrieyeHus. ['pynmbl mpoueccoB KU3HEHHOTO
IIMKJIa IPOTPaMMHOTO obecrieuenus, mporecchl U 3anaun. Cranmapt ISO/IEC 12207/

/2. Kiaccuyeckue crtpaTerud KOHCTPYHMpPOBaHHUS IMPOrPaMMHOTO olecreye-
HUS: OTHOKPATHBIN MMPOXO/JI, UTEPAIIIOHHAS ¥ 3BOJIIOIMOHHAS.
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73. Krnaccuyeckue MOJIEnH KU3HEHHOTO ITUKIIA TPOrPaMMHOT0 00eCTiey CHHUS
«Boponany», ciupans boama, MakeTHpOBAHUE.

74. CoBpeMeHHbIE MOJIENIN KU3HEHHOIO IIUKJIa IPOrPaMMHOT0 00ecTedeHUs:
RAD, V-o6pa3Has, 3BOJIOIMOHHAS, KOMIIOHEHTHO-OPUEHTHPOBAHHAS, HHKPEMEHT-
Hasl.

75. CoBpemMeHHbIe THOKHE MOJIEIH KU3HEHHOTO IIUKJIa TPOrpaMMHOro odec-
IeYCHUs: dKCTpemManbHoe mporpammupoBanune, SCRUM, Kanban, Feature Driven
Development, Dynamic System Development Method, 6epexinBas pa3paboTka mpo-
rPAMMHOTO 00ECIICYEHMUS.

76. CymHOCTh CTPYKTYPHOTO TMOJXOJa K MPOCKTUPOBAHHUIO MPOTPAMMHOTO
obecneuenus. OyHkmoHanbHble MoAenu. O003HaUYCHUS U CYIIHOCTh METOJI0JIOTHU
moneupoBanus SADT (IDEFO) u DFD.

77. TlpoexktmpoBaHWE CTPYKTYpbHl NaHHBIX. [IpoekTupoBanue 06a3bl JaHHBIX.
Hopwmainbnbie ¢popmbl. Kimtoun. LenoctHocTs nannbix. Buasl nenoctnoctu. O603Ha-
YEHUS U CYLIIHOCTh METOI0JI0ruu MoaenupoBanus ERD.

78. OO6o3HaUYeHHS W CYIIHOCTh MeTojoJioruu MozaenupoBaHus UML. [lua-
rpamMa kinaccoB. Jluarpamma nesarenbHocTd. KoMroHeHTHas auarpamma. Jluarpam-
Ma coTpyaHudecTBa. Jluarpamma kiaccoB. /[narpaMma BapuaHTOB MCIIOJIb30BAHUSI.
Juarpamma cxeM cocTosiHui. Jlnarpamma nocienoBaTenbHOCTH. JuarpaMmma pa3zme-
HICHUS.

79. TloHsTHE apXHTEKTyphl MPOTPaMMHOTO obecrieueHns. Bumbl apXuTeKTy-
pBl MporpaMMHOro obtecneuenus. MopaynbHOCTh. [loHsiTe monyns. CBA3HOCTH H
CUETUICHUE MOJTYJIEH.

80. TectupoBanue mporpammHoro obOecredeHus. TecTupoBaHHe O€OTO U
yepHOro suka. OCOOCHHOCTH TECTUPOBAHUS YCJIOBUHN U IUKIOB. OCOOCHHOCTH Te-
CTUPOBAHUS 00BEKTHO-OPUEHTUPOBAHHBIX TTPUIIOKECHUIA.

81. KauectBOo mporpammHOro obecrieueHus. MeTpuku KayecTBa MPOTpaMM-

HOTO obecreueHus. Mojenu kadectBa nporpammHoro obecneuenus: CMM, 1SO
9000, 1SO 15504 u SPICE.

Pazoen 9 «Ocnoebl mamemamuuecko2o mooeauposanus)

82. OcHOBHBIC MOHATHSA TEOPUHU MOoAeIUpoBaHus. Kinaccuueckuid (MHIYKTUB-
HBII) 1 CUCTEMHBIN MOAXO/IbI K aHAIM3Y U CUHTE3Y cucteM. Llenu MmoaenrpoBaHusi.

83. 3amaum maremaTudeckoro mojendpoBaHus. OOOOIIEHHBIH aJTOPUTM H
OCOOCHHOCTH Tpoliecca IMOCTPOCHUS U TPUMEHEHHUS MaTeMaTH4YECKOW MOJICIIH.
OrpaHudeHusi MaTeMaTUYECKUX MOJIETICH.

84. Knaccudukarus Bug0B MoaenupoBaHus. CTaTHYECKOE M TUHAMUYECKOE
MOJIeIUpOBaHue. JleTEpMUHUPOBAHHOE M CTOXAaCTHYECKOE MoienaupoBaHue. [uc-
KPETHOE U HEMPEPHIBHOE MOJECITUPOBAHUE. AHATUTUUYECKOE U MMUTALIMOHHOE MO/IE-
JIMPOBAHUE.

85. KommboTepHOe MOAECTUPOBAHUE M BBIYMCIUTEIBHBIA HKCIIEPUMEHT. Pe-
HIEHWE MaTeMaTH4ecKux mojeneil. KomnpioTepHOe MMHUTAIIMOHHOE MOJIETUPOBAHHUE:
OCHOBHbBIE IPUHIUIIBI U TOAXObI. [I[porpaMMHbIe TAKETHI MOJIETUPOBAHUSI.
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86. IloHsiTHE MMHUTALMOHHOTO MOJAETUPOBAaHUSA. YPOBHU aOCTpakUuu MpU
MozenrpoBaHuu. OCHOBHBIE NTOAXOAbl B UIMUTALIMOHHOM MOJEIUPOBaHUM. /(nHamu-
4eCKUE CUCTEMBI. JIUCKPETHO-COOBITUIHOE MO/IETUPOBAHUE.

87. OcHOBBI Teopuu MaccoBOro odciayxuBanus. CUCTEMBI MacCOBOTO 00CITy-
xuBaHUsl. OCHOBHBIE MMOHATHS U KJIacCU(UKALIMSL.

88. MopaenupoBaHue ciydailHbIX poueccoB. OCHOBHBIE MOIXO/IBI.

89. ArenTtHoe MoaenupoBanue. Kiaccudukanus areHTOB 1 MHOTOareHTHBIX
cucreM. ba3oBble THUIIBI B3aNMOICHCTBUS ar€HTOB.

90. Heuetkoe MonaenupoBanue. OCHOBHBIC MOHATHS TEOPHUH HEYETKHX MHO-
YKECTB U JUHIBUCTUYECKUX ITEPEMEHHBIX.

91. Heuerkue cucteMsl: MoHATHE U 0a3oBast apxuTekTypa. Cxembl mpuOIH-
KEHHBIX paccyxaeHnid Mamaanu u Takaru-CyraHo.

Pazoen 10 «Cmamucmuueckuil anaiusz OAGHHbIX)

92. OcHOBHBIE TOHATHA: NPUKIAJHAS CTATUCTUKA, T€HEpalibHas COBOKYII-
HOCTb, BBIOOpKA, IPU3HAK OOBEKTa UCCIENOBAaHUS, CllydyaiiHas BEJIMYMHA, Bapualus
IpU3HaKa, CTaTUCTHUECKUE JaHHble. CTaTUCTHKA CIy4yalHBIX BEJIMYMH, aHAIU3UpYe-
MbI€ JaHHbIE, pElIaeMble 331a4H, IPUMEHAEMbIE METO/IbI.

93. MHOromepHsbIil CTAaTUCTUYECKUI aHAIN3, aHAJIU3UPYEMbIE JaHHbIE, pella-
eMble 3a/laud, NpuMeHsieMble MeToAbl. CTaTUCTHKA CIy4yailHBIX IPOLECCOB M BpE-
MEHHBIX PSJI0B, HEUHCIIOBAs! CTATUCTUKA.

94. Mepsl cpeqHEero YpoBHS U MEpPBI paccesHus, cpeaHee apuphMeTHIECKOe,
JUCHIEPCHST CIIy4alHOW BEJIWMYMHBI, CTAHJIAPTHOE OTKJIOHEHHE, pa3Max BapHUaluu.
Kosddumment Bapuanuu, meaunana, Moaa, Mepsl B3aumocBsizu. Koadduiment kosa-
puanuu, ko3 puurent koppensauuu [Iupcona.

95. [locTtaHoBKka 3a1a4M TUCTIEPCHOHHOTO aHanu3a. HyneBas u aqbTepHATHB-
Has runote3sl mpu ANOVA. [lucniepcust (MEXTpynmoBasi U BHYTPHUTPYIIIIOBasi) B
ANOVA. Buasl 1ucriepcMOHHOTO aHallu3a, MPUMEPHhl OJHO(PAKTOPHOTO U JBYX(Dak-
TOPHOTO TUCIIEPCUOHHOTO aHAJIN3a, DTalbl MPOLEIypPbl TUCIEPCUOHHOIO aHaIN3a.

96. Koppensmus u perpeccus. KosddumumeHnt koppensiyu BHIOOPOYHBINA U
reHepalbHOM COBOKYIHOCTH, IMPEANONIOKEeHHUs uis oneHuBanus. I[Ipoueaypa mpo-
BEPKHU THIOTE3 JUIsl OLlEHUBaHUs KO3((ULIMEHTa KOppeNalnHy, t-KpuTepud st Ipo-
BEPKHU TUIIOTE3bI MIPU OLCHUBAHUM KOppesuu. Bunbl cBsizel, METOABI OCTPOCHUS
JUHUHA perpeccuu. YpaBHEHHE PErpeccud, MUHUMU3ALMS OCTATKOB, OIpe/eIeHHe
K03((PUIIMEHTOB JIMHEWHON PErpeccum.

97. MeTtonbl COKpaIeHus] Pa3MEPHOCTH, YCIOBHS BBIMIOTHEHUS TPOIIEIYp CO-
KpalleH!s pa3MEepPHOCTH, METOJ] TJIABHBIX KOMITOHEHT, (DaKTOpHBIN aHanmu3. Mojenb
¢daktopHoro ananuza Hanumona. 3amaya Ki1acTepHOIro aHaiu3a, METOIbI KIACTEpH-
3a1KK, 0000IIEHHas! TPOLIEypa BBIIIOJIHEHHS KiIacTepu3auuu. MeToq ApeBOBUIHOM
KJlacTepu3alnuu Jtanbl MeToaa k-cpeHux.

98. Krnaccudukarus METO0B MPOTHO3UPOBAHUS, BPEMEHHOU Psifl, TaHEIb-
HbIe JaHHbIE. Mo/ieTb BpEMEHHOTO psifia, JJaroBble IEpEeMEHHbBIE, CllydaiiHas COCTaB-
JsStoIIasi BpEMEHHOTO psijia, TPEH, Ce30HHAsE KOMIIOHEHTa BPEMEHHOTO psijia, LUKIIU-
YyecKkasi KOMIIOHEHTa BPEMEHHOT0 psja. Buabsl BpeMEHHBIX PsIOB U 3a/laya aHaiu3a
BPEMEHHBIX psAA0B. Mojienu TMHEHHOTo TpeH1a BPEMEHHOTO psija.
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99. HHCTpyMEHTBI HCCIENOBAaHUS CTATUCTHMYECKUX JAHHBIX: makeThl SPSS,
Statistica, si3pik iporpammupoBanus R. OcHOBHBIE 3Tanbl HHOOPMAIMOHHON TEXHO-
JIOTMH aHaJlM3a JaHHBIX: MOJTrOTOBKA CTPYKTYPhI UCXOAHBIX JaHHBIX, MpeaoopadoT-
Ka, BBIOJIHEHHE METOJIOB aHanu3a. MHTepnperanus pe3yiabTaToB U (GOPMHpPOBAHHE
UTOTOBOTO OTYETA.
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