MWHOBPHAYKH POCCHH

®ezepanbaoe rocyrapeTBerHoe GioKkeTHOE 06pa3oBaTENBLHOE YUpeKIeHHE
BEICIIEr0 00pasoBaHKs
«ITensenckuit rocy1apcTBEHHBIN TEXHONOIHYECKHH YHHBEPCHTET)
(Mensl'TY)

29" 2 'F

o Joeet

[Ipencenarens npHeMHOI,
g ) o
1 ™ gt e

H.0. peKTopa /.

A

[TPOI'PAMMA BCTYIIUTEJIBHOI'O UCTTBITAHWS
HA TTPOIr'PAMMBI ITOJITOTOBKU HAYYHBIX Y HAYUYHO-TTEJAT O MYECKUX KAJTPOB
B ACTIMPAHTYPE
110 HAYYHOH CEHaATBLHOCTH:

2.3.1. Cacremublii aHaTH3, ynpasnenne # 06paGoTka MH(MOPMAIIHH, CTATHCTHKA

Tlenza
2025



OBIIUE ITOJIOKEHUA

BerynurensHoe ncnbsiTaHue 00ecrieyuBaeT KOHTPOJIb 3HAHUI B paMKax BY30BCKOTO 00pazo-
BaHUs. B Xoze oTBeTa OleHMBAETCs ITyOMHA TEOPETUYECKUX 3HAHUH, JIOTHKA M SICHOCTh M3JI0XKe-
HUSl, yMEHHE PAKTUUECKOro aHaJIN3a, HABBIKU aHAIM3a JIUTepaTyphbl.

BerynurenbHoe ucnbITaHWE NMPOBOJUTCS HA PYCCKOM si3bIKe. BeTynmurenbHOe HCIbITaHME
MOJKET IPOBOJAUTHCS OYHO MJIM C IPUMEHEHHMEM JUCTAaHLMOHHBIX TexHosiorui. Iloctynarommit
MIPEOCTABIISET 3asIBICHUH O BBIOOpE crioco0a MpOBEACHHS BCTYIUTEIIBHOTO UCTIBITAHUS.

Ilenbto poBefeHNs BCTYIUTEIBHOTO UCIIBITAHUS SBIISIETCS IPOBEPKA COOTBETCTBUS YPOBHS
MOJIrOTOBJICHHOCTH MOCTYIAIOMIETO TPEOOBAHUAM K IOCTYIUICHHIO Ha IPOTPAMMY aCIIUPAHTYPBHI.

[TocTynaronuii B acHMpaHTypy AOJKEH NIPOJEMOHCTPUPOBATH BEICOKUI YPOBEHb IMpPaKTHUE-
CKOTO M TEOPETUYECKOTO BJIaJCHHUS MaTepHaJIOM MOJIYYEHHBIM MPH 00YyYEHHUH 10 TPOrpaMMaM Ma-
TUCTpaTyphl WK cnienuanureTa. [Ipyu nocTyieHnu B aCnupaHTypy HOCTYHAOIINN JOJIKEH:

3HATH:

- COBpPEMEHHbIC TEHJCHLUU U OCHOBHBIEC HAlPaBJIEHUS MCCIEIOBAaHUN B Pa3BUTUU CHCTEM-
HOTO aHaJIM3a, YIpaBJIeHUs: U 00paboTKN HHMOpMAaIHH;

- OCHOBHBIE MOHATHUS U ONPEAEICHUs CUCTEM, CTPYKTYpYy U oOIue cBOMCTBa cucteM, (ax-
TOPBI BIUSHUS BHEIIHEH CpPeibl, BO3MOKHOCTH U OCHOBHBIE MOJXO/bl UCIIOJIb30BAHUSI CUCTEMHOIO
aHaJM3a Ha ypPOBHE OpraHU3alIuii;

- OCHOBHBIE METOJbl U IMOJXOJIbl MPOBEIEHUS TEOPETUUYECKUX U IKCIEPUMEHTAJIbHBIX HC-
CJIeZIOBaHUM B 00J1aCTH CUCTEMHOTO aHalu3a, yrnpaBiieHus 1 00paboTKH MH(OPMAIIUU C UCHOIb30-
BaHUEM IIEPEOBBIX TEXHOJIOTUIL;

- OCHOBHBIE METOIbl UCCIIEI0OBAaHUN B 00JACTH CUCTEMHOrO aHaJIM3a, yNpaBlIeHUs U 00pa-
60TKHM nH(pOpMaIHH;

- COBPEMEHHbIE CPECTBA U METOAMKH MPOBEJCHHS HayYHOT'O UCCIIEOBAHUS, B TOM YUCIIE C
HCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

- TEOPETUYECKHE OCHOBBI MCCIEIOBAaHUNA B OOJIACTH CHUCTEMHOIO aHAIW3a, YIpPaBJICHUS U
00paboTku nHbOpMaIUH.

yMeThb:

- CTPOUTH MOJIEH UCCIIEyEMBIX MPOLIECCOB WIIN SBICHUI;

- CTaBUTh LI€JIM UCCIIEJOBAHUS CUCTEM, IPUMEHATH rpad)oBble MOAETH CUCTEM, 0OOCHOBAH-
HO BbIOMpaTh METOJbl CHCTEMHOT'O aHaJIW3a MPU MOCTPOECHUHN CTPYKTYpPbl OpraHU3aI1H, IPOBOINUTh
MO/JICJIMPOBAaHUE YCTOHYMBOCTH PabOThI CHCTEMBI, MCIIONIB3YSl CTPYKTYpHbIE M (DYHKIIMOHAJIbHBIE
MIOKAa3aTelH, a TAK)KE MCIOJIb30BaTh MHCTPYMEHTAJIbHBIE CPEJCTBA JUIsl POBEACHUS CTPYKTYPHOTO
U QYHKLIMOHAIBHOTO MOJIEIMPOBAHNUS CHCTEM;

- IPOBOJUTH TEOPETUUYECKUE U IKCIIEPUMEHTAIIbHBIE UCCIIEOBAHMS B 00JIaCTH CUCTEMHOTO
aHaJM3a, yInpaBjieHus 1 00paboTKH HH(OPMAIMK C UCIIOIB30BaHUEM MEPEIOBBIX TEXHOJIOTUH;

- IPUMEHSATh METOJIBI M aJITOPUTMBI PEIICHHS TEOPETHUECKUX M MPUKIATHBIX 33124 B 00J1a-
CTHU CUCTEMHOI0 aHaJln3a, yIpaBiIeHus 1 00paboTku HHpopMaLnu;

- IPUMEHSTh COBPEMEHHBIE CPEICTBA U METOAMKHU MPOBEACHHSI HAyYHOI'O MCCIIEAOBAHUS, B
TOM YHCJI€ C UCITIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

- pa3pabaTbIBaTh HOBbIE METObI U AJITOPUTMBI PEIICHUSI TEOPETUUECKUX U MPUKIIATHBIX 3a-
7a4d B 00J1aCTH CUCTEMHOT0 aHalln3a, YIpaBJiIeHUs: 1 00paboTKH HH(POPMAIIHH.

HMeTh HABBIKH BJIA/ICHUS:

- COBPEMEHHBIMH METOJIaMH pEIlIeHHs 3a/1a4 B 00J1aCTH CUCTEMHOTO aHaJIn3a, YIPABICHUS U
00paboTku nHpoOpMaIuy;

- TEepelOBBIMU TEXHOJOTHSAMH MPOBEACHHS TEOPETHUECKUX M IKCIIEPUMEHTAIBHBIX UCCIIe-
JIOBaHMI B 00JIACTH CUCTEMHOTO aHaJIK3a, YIIpaBJeHUus U 00paboTKu MHGOpMaIUY;

- METOJIaMH pelIeHUs] MPOPECCHOHATBHBIX 3a/1a4 B 00JIACTH CUCTEMHOI'0 aHallu3a, yIpaBie-
HUS U 00pabOTKU UHPOpMALIHH;

- COBPEMEHHBIMHU CPE/ICTBAMHU U METOJMKAMU MPOBEACHHUS HAYYHOI'O MCCIIEOBAHUS, B TOM
YClie C UCTIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMalMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTHIA;



- COBPEMEHHBIMH CPEACTBAMH JUIS CAaMOCTOSTETIbHON HayYHO-UCCIIE0BATEIbCKOM AeATelNb-
HOCTH B 00JIaCTH CUCTEMHOI'0 aHaJIN3a, YIPaBJIeHUs 1 00paboTKH HH(pOpMAILIHH.

BerynurenbHoe ncnbiTaHUE TPOBOJUTCS YCTHO MO OmiieTam, colepiKaiiuM B cede TpH BO-
poca, He0OXOAUMBIX JJIsl OLEHKH KOMIIETEHIIMHA, HEOOXOIUMBIX Ul 0Oy4eHUs M0 HAy4dHOMU cIe-
ruanbHocTH 2.3.1 CucTeMHBIM aHau3, yIpaBieHne U 00padboTka HH(OpMAIMH, CTATUCTHKA.

1. COAEP)KAHUE MPOT'PAMMBI
BerynuTenbHbli 3K3aMeH BKIIIOYAET B ¢€0sI CIEAYIOLME OCHOBHBIE PA3/IEIIbl:

Pasnen 1. OcHOBHBIE IOHATHS U 321a4M CHCTEMHOI0 aHAJIN3a

[ToHsATHS O CUCTEMHOM NOAXOAE, CUCTEMHOM aHalau3e. BblieneHue cucrteMel U3 Cpefbl,
orpeneneHue cucreMbl. CHCTEMBI M 3aKOHOMEPHOCTH UX (DYHKIIMOHHUPOBAHUS U Pa3BUTHUS. YTIPaB-
J1E€MOCTD, TOCTH)KHUMOCTb, YCTOMYMBOCTh. CBOMCTBA CUCTEMBI: LIEIOCTHOCTD, CBI3HOCTD, CTPYKTY-
pa, OpraHu3ans, THTETPUPOBAHHBIC KAYECTBA.

Mogenu cucrem: craTHUECKUe, JUHAMUYECKHE, KOHLENTyallbHble, TONOJIOrHYecKue, (hop-
MaJIM30BaHHbIE (TIpouenypsl (QopManu3anud MOAETeH CcHucTeM), HH()OPMAIMOHHBIE, JIOTHKO-
JIMHTBUCTUYECKUE, CEMAHTUYECKUE, TEOPETUKO-MHOXKECTBEHHBIE U JIP.

Knaccudukamus cuctem. EctecTBeHHBIC, KOHIENTYaTbHbIE U MCKYCCTBEHHBIE, TIPOCTHIC H
CJIO’KHBIE, IIeJICHAINIpaBJICHHbIE, LIEJIENO0JIaraolye, akTUBHbIE U TACCUBHBIC, CTAOMIIbHBIC U pa3BH-
BAIOIINECS CUCTEMBI.

OcHOBHBIE METOAOJIOIMYECKUE IPUHLHUIBI aHAJIM3a CUCTEM. 3aJadyd CUCTEMHOIO aHalIn3a.
Ponb yenoBeka B pemieHnH 3a1a4 CUCTEMHOTO aHAIM3A.

TeopeTuKo-MHOKECTBEHHBI M TEOPEeTUKO-WH(GOPMALMOHHBIM aHAIU3 CIIOKHBIX CHCTEM.
Pa3paboTtka criennansbHOr0 MaTeMaTHYECKOTO M AJITOPUTMUYECKOTO 00ECTIeUeHHs CHCTEM aHaln3a,
ONTUMM3ALMH, YIIPABICHUS, IPUHATHS pelieHUH U 00paboTku uHpopMau. MeTosbl U alropuT-
MBI CTPYKTYPHO-TIapaMETPUUECKOTO CUHTE3a U UACHTU(PHUKALIUHU CIIOKHBIX CUCTEM.

Paznen 2. Moaeau 1 MeToAbl NIPUHATHSA PelIeHHit

[TocranoBka 3amau npuHATUS perneHnit. Kinaccudukanys 3agad npuHATHS pelIeHUNA. DTarnbl
penieHus 3aaay.

OKCHepTHBIE MPOLEAYpPHl. 3alau OLICHUBAHMs. AJITOPUTM SKCIEPTU3Bl. MeTonbl mosyye-
Hus sKcnepTHod uH@opmanuu. Illkansl n3mepeHuil, METOAbl SKCIEPTHBIX U3MEpeHHil. MeToabl
OIpoca 3KCIEPTOB, XapaKTEPUCTUKU IKCHEPTOB. MeTosbl 00pabOTKH 3KCIEepTHOM HH(OpMaIu,
OLICHKA KOMIIETEHTHOCTH JKCIIEPTOB, OLIEHKA COTJIaCOBAHHOCTH MHEHHUH DKCIIEPTOB.

Mertonbl hopMupOBaHHS UCXOHOTO MHOXKECTBA ajbTepHATUB. Mopdorornyeckuii aHamus.
MeTo1pI MHOTOKpUTEPHATILHOM OlLleHKH anbTepHatuB. Kitaccudukanus meronos. MHokecTBa KOM-
IIPOMUCCOB U COIJIACHsl, IOCTPOEHUE MHOXKECTB. DyHKINSA MOJIE3HOCTH. AKCHOMaTUYECKHE METO/IbI
MHOT'OKPHUTEPHUAIILHON OLEHKH. [IpsiMble METOIBI MHOTOKPUTEPUAIIBHON OLICHKH aJIbTEpHATUB. Me-
TOABl HOPMAJIM3aLUU KpUTEpHUEB. XapaKTEPUCTUKU Impuopurera Kpurtepues. Iloctynupyemsie
MIPUHIIMITBI ONITUMAaJIbHOCTH (PaBHOMEPHOCTH, CIPABEIMBON YCTYIIKH, IJIaBHOTO KPUTEPHS, JIEKCH-
Korpaduueckuii). Meroapl anmpokcuManuu (QyHKIUM 1osie3HOCTU. JlepeBbs pemeHui. MeToabl
KOMITEHCAllMi. MeTo/bl aHAINTHUYECKOW Mepapxuu. MeToasl TOporoB HeCpaBHUMOCTH. [[mamoro-
BbI€ METOJIbl IPUHATHS pemeHnil. KauecTBeHHbIe METOABI MPUHATHS pelieHui (BepOabHbINA aHa-
Tu3).

[IpunsTHE pemieHnii B yCIOBUSAX HEONPENENeHHOCTH. CTaTUCTUUECKUE MOJIENN TPUHATUS pe-
mennid. Metoapl miobanpHOrO KpuTepus. Kpurepum baiteca-Jlammaca, ['epmeiiepa, bepuymmm-
Jlarmmaca, makcumuHHBIH (Banbaa), MuaumakcHoro pucka Casumka, ['ypsuia, Xomkeca-Jlemana u nip.

[TpunsiTHE KOJIEKTUBHBIX pelieHuid. Teopema Dppoy u ee aHanus. [IpaBuna 60abIIMHCTBA,
Kongnopce, bopna. ITapanokc Konnopce. Paccrosnue B npocrpancTse oTHoumeHU. CoBpeMEHHbIE
KOHLEMIUH TPYIIIOBOro BHIOOPA.



Mopenu 1 METObI PUHATHSI PEIICHUN NTPU HeYeTKON nHpopmaruu. HeyeTkne MHOKECTBA.
OCHOBHBIE ONpEEIECHUS U ONEpallMM HaJl HEYETKUMH MHOKecTBaMu. HeueTkoe MoaenupoBaHue.
3ajaun MaTeMaTHYeCKOro MPOrpaMMHUPOBAHMS IIPU HEUETKUX MCXOJHBIX YCIOBUSAX. 3ajaya OINTH-
MU3alMM Ha HEYETKOM MHOKECTBE JIOIYCTUMBIX YCIIOBUH. 3ajadya JOCTH)KEHUsI HEUETKO OIpefe-
neHHoW nenu. Hedyerkoe maTemaruueckoe MporpaMMHpOBaHHE ¢ HEYETKUM oToOpaxenuem. [lo-
CTAaHOBKM 3aJ]ady Ha OCHOBE Pa3JIMYHbIX IPUHILMUIIOB ONTUMaNIbHOCTU. HeueTkue oTHolEHMs, Ore-
pauuy Haj OTHOIICHHMSIMU, CBOWCTBA OTHOLIEHUH. [IpuHATHE pereHnil Ipyu HEeYEeTKOM OTHOIICHUHU
IIPEAIIOYTEHUN Ha MHOXECTBE ajbTepHATUB. lIpuHATHE peleHUI NpU HECKOJBKMX OTHOLIEHMSX
MPEANOYTEHHUS.

Urpa kak mozenb KOHGIUKTHOW cutyanuu. Knaccudukanus urp. MaTpuunslie, Koonepa-
TUBHbIE U Auddepenunanbubie Urpsl. LleHbl u onTuManbHble cTpaTerud. UNCThie U CMeElllaHHbIe
cTpateruy. @yHKIMS NOTEPH NIPU CMELIAHHBIX CTpaTErusx. I'eoMeTpuueckoe MpeicTaBIeHUE UIPhI.
HwxHsAs u BepxHss 1eHbl Urp, ceaioBas Touka. [lpunnun munumakca. Pemenue urp. Jlomunupy-
IOLME U IoJIe3HbIE cTpareruu. HaxoxxneHue ontuManbHbIX cTpareruil. CBeaeHHe Urpbl K 3ajade
JIMHEWHOT'O TPOrpaMMHUPOBaHUSL.

Pa3zpen 3. OnTumMu3anusi 1 MaTeMaTH4YeCKoe NIPOrpaMMHpPOBaHHe

OnTuMHU3alMOHHBIN NOIX0 K ITpo0iieMaM yIpaBlieHUs U MPUHATHS pereHuit. Jomyctiumoe
MHOKECTBO U leneBass (yHkuus. DopMbl 3aluCcH 33Ja4 MAaTEeMaTHYECKOTO MPOrPaMMUPOBAHMSL.
Knaccudukanus 3a1a4 MaTeMaTHIeCKOTO MPOTPAMMHUPOBAHUSI.

[ToctanoBKka 3a1aun TUHEIHOTO MporpaMMmupoBanus. CTaHIapTHAS U KaHOHHYECKast (popMbI
3anucH. [ UIIEepIIIOCKOCTH U MOJYNPOCTPAHCTBA. J[OIyCTUMBIE MHOKECTBA M ONTHUMAJIBHBIC peEllle-
HUA 337a4 JIMHEWHOro MpOorpaMMUpOBaHusA. Breimykiible MHOKecTBa. KpaliHue TOUKM U KpaliHHE
JIy4d BBIIYKJIBIX MHOXECTB. Te€opeMbl 00 OTIENSAIONIeH, ONOPHON U pa3/ieistonie runepiocKo-
ctu. IIpencraBienne ToYeK TOMYCTUMOrO MHOXECTBA 3aJa4yM JIMHEHHOrO MPOrpaMMHUPOBAHMS Ye-
pe3 KpailHue TOYKHM M KpalHuE JIydd. Y CIIOBHS CyUIECTBOBAHMS M CBOMCTBA ONTHMAJIbHBIX peEIle-
HUU 33141 JJUHEHHOTO ITporpaMmMupoBaHusi. ONOpHbIE PEIICHHS] CUCTEMbI JINHEUHBIX YPABHEHUH U
KpaliHue TOYKHM MHOXKECTBA JOIYCTHUMBIX pemieHuil. CBeneHue 3a1aun JMHEHMHOTO MPOrpaMMHUpPO-
BaHUA K JUCKPETHON onTuMu3anuu. CuMILiekc-MeTo. MHOrOKpUTEpHAIbHBIE 3a1a4M JIMHEHHOTO
IPOrpaMMHUPOBAHHUS.

JIBoiicTBeHHbIE 3a1aun. Kpurepun oNTUMalbHOCTH, 10KA3aTEIbCTBO JIOCTATOYHOCTH. Teo-
pema paBHOBecCHs, €€ CIeACTBUs U IpUMEHEHUs. TeopeMbl 00 anbTepHaTHBax U jeMMma dapkamia B
TEOpUHN JIMHEWHBIX HEPAaBEHCTB. ['eomMeTpuueckass MHTEPIPETALUs JIBOWCTBEHHBIX IEPEMEHHBIX U
JI0Ka3aTeJIbCTBO HEOOXOJMMOCTH B OCHOBHBIX T€OpPEMax TEOPHH JIBOMCTBEHHOCTU. 3aBHCHUMOCTh
ONTHMAJIbHBIX PEIICHUH 3aJa4M JUHEHHOIO MPOrpaMMUPOBAHUS OT N1apaMETPOB.

JlokanpHbIN U r100aNBHBIN SKcTpeMyM. HeoOxoaumbie ycnoBust 6€3yCclIOBHOTO SKCTpeMyMa
middepenumpyembix pyHkuid. Teopema o ceanoBoit Touke. HeoOxoaumble ycaoBUs 3KCTpeMyMa
muddepeHpyeMoit pyHKIIMM Ha BBITYyKJIOM MHoxecTBe. Heobxonumele ycinoBust Kyna-Takkepa.
3agaun 00 yCIIOBHOM 3KCTpEMyMe U METOJ MHOKuTenel Jlarpanxka.

Brinykible pyHKIMM U UX CBOWCTBA. 3aJaHHUE BBIMYKJIOTO MHOKECTBA C MOMOILBIO BBITYK-
abX (yHkimid. TlocTaHoBKa 3aauy BBITYKJIOTO MPOrpaMMHpoBaHus U (opmbl uX 3anucu. [Ipo-
cTelilne cBOWCTBAa ONTHUMAJbHBIX penleHnil. HeoOxonuMele n JocTaTOYHBIE YCIOBUS SKCTpEMyMa
muddepeHIpyeMoii BRIMTYKIOW (DYHKIIMM Ha BBIMYKIOM MHOXECTBE M UX MpHUMEHeHHe. Teopema
Vn3aBel. Teopema Kyna-Takkepa m ee reomerprnueckas uHTeprnperanus. OCHOBBI TEOpUU IBOU-
CTBEHHOCTHU B BBIIIYKJIOM NPOTrpaMMHpOBaHuM. JINHEWHOE POrpaMMUpPOBAHNE KaK YacTHBIN CIIy-
yaii Beimykiioro. [TonsTue o Hernmaako# Beimykion ontumusanuu. Cyonuddepenuanr.

Knaccudukarust MeronoB 6e3yciioBHoN ontumu3aiyu. CKOpOCTH CXOAUMOCTH. MeTobl mep-
BOro mopsijika. ['pagrieHTHRIe MeTOIbl. MeTo bl BTOpOro nopsizaka. Meron HeroToHa u ero Mmoanduka-
K. KBa3nHBIOTOHOBCKHE METOBI. MeTobl IEpEMEHHON METPUKU. MEeTObl CONPSKEHHBIX TPaANEH-
T0B. KOHEYHO-pa3HOCTHAs anmpoKcHUManus NMpon3BOAHBIX. KoHeuHO-pa3HOCTHBIE METOABL. MeTompl
HYJIEBOTO MOpsiKa. MeTopl MOKOOPAMHATHOIO CIycKa, Xyka-J[’KuBca, CONpsKEHHBIX HalpaBiIeHUH.



Metoap! nedhopmupyembix KoHpurypamnuid. CumruiekcHbie Metoapl. Komruiekc-metopl. Pemenne 3a-
Jlad MHOTOKPUTEPUATILHON ONTUMH3ALIMKA METOAAMHU IIPSMOTO MOUCKA.

OcHoBHBIE MOJIXOABI K PEUICHHIO 33/1a4 ¢ orpaHuueHusMu. Knaccudukanus 3anad u mMeTo-
0B. MeTojibl poekThpoBanus. MeToj mpoeKIuu rpaguenta. MeTos ycioBHOro rpaauenTta. Me-
TOJBI CBEJICHUS 3a/1a4 C OTPAaHUYCHUSIMH K 337a4yaM 0e3yCIOBHON ONTUMU3ALUUA. MeTOo/ 1l BHEITHUX
¥ BHYTpEeHHUX MTpadHbX (yHKIMA. KOMOMHHPOBAHHBIA METOA MPOEKTUPOBAHHS U IITPa(HBIX
Gbyskumii. MeTo 3epKabHbIX TOCTPOSHUM. MEeTO1 CKOJIB3SIIETO A0IMyCKa.

Mertoasbl U 3a1a4yu AUCKPETHOTO MPOrPAMMHUPOBAHUS. 3aauM 1IEJIOYHCICHHOTO JTUHEHHOTO
nporpammupoBanusi. Metoabl orcedeHus ['omopu. Metoa BeTBel U rpanuil. 3ajaya 0 Ha3HAYEHHU-
sax. Benrepckuii anroput™. 3a1auu ONTUMHU3AINH HA CETIX U rpadax.

Merton IMHAMHUYECKOTO MPOrpaMMHUPOBAHUs JUIi MHOIOLIATOBBIX 3a/ay MPUHSITHS pellle-
Huil. [IpuHnun ontumansHocTH bennmmana. OcHOBHOE (YHKIMOHATBHOE ypaBHEHHE. Bwrauciu-
TeJIbHAs CXe€Ma METO/1a TMHAMHYECKOr0 IPOrpaMMHUPOBAHMSL.

Paznen 4. OcHOBBI TeOpUM yIIPaABJIEHUS

OcHOBHbIE MOHATHS TEOPUU YIPABIEHUS: LIEIU U MPUHLMIBI YIPaBICHUS, TUHAMUYECKHE
cucTeMbl. MaremaTHuecKoe OMMCaHUuEe OOBEKTOB YIPABICHMS: MPOCTPAHCTBO COCTOSIHUM, Iepeaa-
TOYHBIE (PYHKUUH, CTPYKTYpHBbIE cXeMbl. OCHOBHBIE 33[a4i TEOPUH YIPABICHUS: CTAOMIM3AIIHS,
CJIEKEHHE, IPOrPAMMHOE YIIPaBJICHHUE, ONITUMAIBLHOE YIIPABIECHUE, SKCTPEMAJIBHOE PETYJIUPOBAHUE.
Knaccudukanus cucrem ynpasieHusl.

CTpyKTyphl CUCTEM YIPABJIECHUS: PAa30MKHYTHIE CHCTEMbI, CUCTEMBbI C OOpAaTHOW CBA3bIO,
KOMOWHUPOBaHHbBIE CUCTEMBI. /IMHAMUYECKHE M CTaTUYECKHUE XapaKTEPUCTUKH CHUCTEM YIIpaBiie-
HUS: IIepexo/iHas U BecoBas (PYHKIMHM M MX B3aUMOCBSA3b, YACTOTHBIE XapaKTEPUCTUKU. THUIIOBbIE
JUHAMHAYECKHE 3BEHbS U UX XAPAKTEPHUCTHUKHU.

[TonsiTHEe 006 yCTOMYMBOCTH CHCTEM YIpaBlieHUs. Y CTOWYMBOCTh 1O JISIyHOBY, aCUMIITOTH-
4yecKasi, SKCIIOHEHIIMaIbHAs YCTOMYMBOCTb. Y CTOWYMBOCTD 110 MEPBOMY NMpuOIMmKeHno. OyHKIUu
JIsamynosa. Teopembl 00 yCTOWYMBOCTH U HEYCTOHYHUBOCTH.

VYCTOMUMBOCTh JIMHEWHBIX CTanMOHApHBIX cucrteM. Kpurepum JlsmyHoBa, JIbeHapa-Illumapa,
I'ypBuna, Muxaiinosa. Y CTOMYMBOCTb JTMHENHBIX HECTALIMOHAPHBIX CUCTEM. METO/ CpaBHEHUSI B TEOPUU
ycToMuMBOCTH: JieMMbl [ 'ponyosuta-bennmvana, buxapu, HepaBeHCTBO YaruibirvHa. Y CTOMYMBOCTD JIH-
HEWHBIX CHCTEM C 00paTHOM CBs3bt0: KpuTepuil HaitkBrcra, 0051611104 KO3(DGUIIMEHT YCUIICHUS.

Mertonbl cuHTE3a OOpAaTHOM CBS3U. DJIEMEHTHl TEOPUU CTAOMIM3ALMU. YIPaBISIEMOCTD,
Ha0JII01aeMOCTh, CTaOMIM3UPYEMOCTh. JlyadbHOCTh yIpaBlisieMOCTH W HabmogaemMocTd. KaHoHU-
yeckue ¢popMbl. JIuneitnas crabunu3zanus. Ctabunnzanys Mo COCTOSHUIO, o BeIxoy. Habmronare-
mu cocrosiaus. uddepenunatopsl.

KadecTBO mporeccoB ynpaBiieHHs B JIMHEHHBIX TUHAMHAYECKHX cucreMax. Ilokasarenn ka-
4eCTBa MIEPEXOIHBIX MTpoLeccoB. MeTo bl o1leHKN KadecTBa. Koppekius cucreM ynpaBiieHHUs.

VYrnpasneHue npu IEeHCTBUM BO3MYIIECHHN. Pa3nuuHble THNBI BO3MYIIEHUMN: ONEPATOPHBIE,
KoopauHatHble. MHBapuanTHbBIE cucTeMbl. BosiHOBoe Bo3MylieHue. HeBOIHOBOE BO3MYyILEHHE.
Merton kBazupacuiemnyieHus. Ciensie cucTeMBL.

AbcomoTHas ycToiunBOCTh. ['eoMeTpruecKre u YaCTOTHbIE KPUTEPUU a0COITIOTHOM ycTOM-
YUBOCTH. AOCOIOTHAS cTaOWIM3anusi. AJTaITUBHBIE CUCTEMBI CTAOMIIM3AIMU: METOJI CKOPOCTHOTO
IPaJUEHTa, METOJ LIEJIEBBIX HEPABEHCTB.

Knaccudukanus AUCKPETHBIX CUCTEM aBTOMAaTHMUYECKOIO YIpaBieHUs. Y PaBHEHHS UMITYJIb-
CHBIX CHCTEM BO BpEMEHHOI obnactu. PazoMkHyThIe cucteMbl. OnucaHue UMIYJIbCHOTO 3JIEMEHTA.
NMnynbpcHas XxapakTepUCTUKA MPUBEACHHONW HENPEPBIBHOW YacTU. 3aMKHYTBIE CUCTEMBI. Y paBHe-
HUS PAa30MKHYTHIX U 3aMKHYTBIX UMITYJIbCHBIX CUCTEM OTHOCHUTEJIBHO perieT4arsix GyHKuui. Juc-
KkpeTHble cuctembl. ZET-npeoOpa3zoBaHue pemeTyaTsix QYHKIMA U €ro CBOWCTBA.

[Tepenarounas, mepexoaHas ¥ BecoBas (YHKIHMM MMIYJIbCHOM cuctembl. Knaccudukarms
CUCTEM C HECKOJbKMMH MMITYJIbCHBIMH 3JIEeMEHTaMu. MHOroOMepHble UMITYJIbCHbIE cucTeMbl. Omnu-
CaHUE MHOTOMEPHBIX UMITYJIbCHBIX CUCTEM C IIOMOILBIO IIPOCTPAHCTBA COCTOSTHUM.



Y CTOHYMBOCTh AUCKPETHBIX cucTeM. MccnenoBaHue yCTOWYMBOCTH IO TIEPBOMY IPHOIIH-
KeHuto, MeTof] ¢yHkuuii JIsmyHoBa, MeToa cpaBHEHHA. TeopeMbl 00 YCTOWYMBOCTH: KpUTEpUH
[opa-Kyna. CuHTE3 IUCKPETHOrO PETYJIATOPA MO COCTOSHUIO U IO BBIXOAY, IPU HAJIMYUU BO3MY-
LIECHU.

DJIEMEHTHI TEOPUU PeAIU3alUU JUHAMUYECKUX CUCTEM.

KoHcepBaTuBHbBIE TUHAMUYECKHE CHCTEMBI. DJIEMEHTHI TEOpUHU OU(ypKaIum.

OCHOBHBIE BH/Ibl HEJTMHEHHOCTEN B CUCTEMAaxX yIpaBieHus. MeToabl UCClIeJOBaHuUs ITOBEIE-
HUSl HEJIMHENWHBIX CUCTEM.

['magkuve HeNIMHEWHbIE NTUHAMUYECKHE CUCTEMbl HAa IUIOCKOCTU: AaHAIU3 YIPaBISEMOCTH,
Ha0JII0/1aeMOCTH, CTAOUITN3UPYEMOCTH U CUHTE3 O0PAaTHOM CBS3U.

VYrpaBieHue cucTeMaMu ¢ OCIIEIEHCTBUEM.

Knaccugukanuss onTUManbHBIX CHCTEM. 3aJaydl onTUMU3anuu. llpuHIMI MakcuMmyma
[TonTpsruna. /[nuHamMuueckoe mporpaMMUpOBaHUE.

Pa3znen S. TexHo10rum CHCTEMHOI0 aHAJIM3a U 00pPadOTKN MHPOpMALTUN

Omnpenenenne u oOmas kiaccuukanys BUJIOB MHPOPMALMOHHBIX TeXHOJIOTUHA. Monaenu,
METO/ABl U CcpelcTBa cOOpa, XpaHeHMs, aHanu3a U 00pabOTKU HMH(OpPMALMU C HCIOJIB30BAaHUEM
KOMIIBIOTEPOB.

Ha3nauenue v NpUHLKIBI TOCTPOEHHSI 3KCIEPTHBIX cucteM. Kiaccudukanus skcrepTHBIX
cucreM. Metofomnorust pa3paboTKH 3KCIEPTHBIX CUCTEM. DTalmbl pa3padOTKH SKCIIEPTHBIX CUCTEM.
[Tpo6aembl ¥ EepCHEeKTUBBI HOCTPOSHUS HKCIIEPTHBIX CUCTEM.

Heliponnble cetu: 00s1acTu NPUMEHEHUS U MPEANOCHUIKU MosABIeHUA. Teopus HEHpOHHBIX
cereil: oOyuvaroliue M KOHTPOJbHbIE BBIOOPKH, Teopembl KommoropoBa-ApHoibga U XexXT-
Hunbcena, crnenctBus M3 yKa3aHHBIX TEOPEM, MOJENM HEHUPOHHBIX ceTeld. MaremaTuyecKui
HEHpOH: CHHAICHI, aKCOHbI, ()YHKIMU aKTUBALMM, I€OMETPUYECKas MHTEpIpeTalus 3aJaHHOro
HEHPOHOM MpeoOpa3oBaHMsI, pear3yeMble U Hepealn3yeMble PYHKINU. APXUTEKTYPBl HEHPOHHBIX
ceTeil: Kiaccu(uKalus HEMPOHHBIX ceTel, MHOTOCJIONHbIE MEPCENTPOHBI, CETH HAa PaJUalbHbIX Oa-
3UCHBIX (DYHKLHUSAX, BEPOSITHOCTHBIE HEHPOHHBIE CETH, JUHEWHbIE CETH, BBIOOP CTPYKTYpbI CETH.
OOyueHne HEHPOHHBIX ceTel: 0COOEHHOCTH, yNpaBisgeMbld mpolecc o0ydeHHs (KiaccUpUKaIus
QJITOPUTMOB O0yUY€HUs, METO]I 00PaTHOIO PaCIpPOCTPAHEHUs, TEHETUYECKUE aITOPUTMBI), HEYTIPaB-
JsieMblil mpoliecc 00ydeHus (o0mue npuHIUIEL, MeToa 00ydeHuss Koxonena). Camoopranusyomu-
ecsi kaptel Koxonena. Pemakcannonnble cetu: cetn Xonduiga u XsmmuHra. llpumenenue
HEHPOHHBIX CETEH Ul PEIICHNUS 3a/1a4 CUCTEMHOTO aHAIM3a.

Buasr mapkosckux nponeccos. Llenn Mapkosa. YpaBuenne Konmoroposa-Uenmena. Knac-
cudukanus coctosHuil nenu MapkoBa. CToxacTHdeckre MaTpHIbl U X CBOMCTBA. Pa3noxumMocTh
CTOXaCTUYECKUX MaTpull. MapKOBCKHUE MPOLIECCHl C HEMPEPbIBHBIM BpeMeHeM. [lyaccoHoBckue mo-
Toku coObITHi. Pacnpenenenue Ilyaccona. YpaHenuss KonmoropoBa s onmucaHusi JTUHAMUKU
MapKOBCKHUX IPOIIECCOB C HEMPEPhIBHBIM BpeMeHeM. CTallMoHapHbIE PEXUMbI MapKOBCKOM cucTe-
Mbl. [Ipoueccsl rubenu u pazmMHoxkeHust. Cucrema Opianra. @opmynsl Dpnanra. Mnentuduxanus
MapKOBCKUX Mojeneil. Ilepexor OT MapKOBCKHUX CHCTEM C HEMPEPBIBHBIM BPEMEHEM K CHCTEMaM C
JUCKPETHBIM BpeMeHeM. [IpuMeHnenne MapKOBCKUX MOJENEH JUIs PELEHU 3aa4 CUCTEMHOTO aHa-
Im3a.

[TonsiTrie o ckpbITOl MapkoBckoit moaenu (CMM). Obnactu npumeHernss CMM. DneMeHTHI
CKPBITOM MapKOBCKOW MOJIETH: COCTOSIHUS, alipaBUT HAOII0AaeMOM MOCIe0BaTeIbHOCTH, MaTpULa
BEPOATHOCTEN IEPEXO0J0B, PACHPEEICHUE BEPOSITHOCTEH IMOSBICHUSI CUMBOJIOB, PacIpelecHHe
BEPOATHOCTEM HayanbHOro cocrosiHus. Ilpornenypa reHepanuu HabI0IaeMOW IMOCIIENOBATEIbHO-
cti. Tpu OCHOBHBIE 337]a4M: BBHIYMCIIEHUE BEPOATHOCTH TOTO, YTO JaHHas HabJrogaeMas 1mocieno-
BaTEJIbHOCTh MOCTPOCHA Ui TAaHHOW MOJENH, OoA00p MOCIe10BaTEIbHOCTH COCTOSTHUI CHCTEMBI,
HAWIy4YIIUM 00pa3oM COOTBETCTBYIOLIEH HaOII0AaeMOl MocCe0BaTeIbHOCTH, OA00p HmapameT-
poB CMM, Hamiry4dmuM 00pa3oM COOTBETCTBYIOIIMX HAOJIOAAEMON MOCIEI0BATEIHHOCTH. AJTO-
PHUTMBI IIPSIMOTO ¥ 00paTHOro xoaa. Anroput™m Butepou. Anroputm bayma-Yamma.



Ha3nauenre m OCOOCHHOCTH CIIEKTpalbHOTO aHanu3a. OCHOBHBIC TOHSTHS: CIyYalHBIN
mporecc, ancamOiIbp peanu3anuii, KoBapranuoHHas (QyHKIMs, CTAIMOHAPHBIN MPOIIECC, IProgude-
ckuii mporecc. CrniekTpayibHasi WI0THOCTh. DopMynel Bunepa-Xununna. [IpeobpazoBanue Dypsbe.
Tpuronomerpuyeckas u mokasarenbHast GopMbl 3amucu cnektpa Pypre. Jenbra-dyakius. Papen-
ctBa IlapceBans. OOpaboTka 3amuceld KOHEYHOW JuIMTeNbHOCTH. Kiaccudukaius METOIOB CIEK-
TpanbHOTO oleHuBaHus. Kiaccuueckuii METOJ] CIEKTPaJIbHOTO OICHMBAHUS: BPEMEHHbBIE U CIICK-
TpaJIbHbIE OKHa, pa3pellarolas CoCOOHOCTh CHEKTpa, d(P(PEeKT HaloKEeHHs YacTOT, AUCKPETHOE
npeoOpazoBanue Dypbe, ObicTpoe mpeodpazoBanue Dypbe, TUCHEPCHUS OIEHOK CIEKTPATbHON
IJIOTHOCTH, METO/IbI OBBILICHHS] TOYHOCTH OIIEHOK (CTIa)KUBaHUE M0 YacTOTE U aHCAMOJIIIO peau-
3a1uil), TEXHOJIOT S BBIUUCIICHUS OLIEHOK CIIEKTPaIbHOMN TUIOTHOCTH.

Onpenenenue kercrpa. OCHOBHAs Ujiesl KeICTpaabHOro aHamusa. O01acTu MpakTHYeCcKoro Mmpu-
MeHeHus1. Pazmmunst MexI1y 4aCTOTHBIMHU COCTaBJISIOIIMMU B TPAIULIMOHHOM CHEKTPE U YaCTOTHBIMH CO-
craBIsitoIIMMH B Kernictpe. OcodenHocTu 1ndpoBoii 00padoTku. MHTeprnpeTaius Kerncrpa.

Onpenenenue BeliBiera. HenpepriBHOE BeiiBieT-npeodpazoBanue. CrocoObl mpeacTaBiie-
HUS pe3ybTaToOB BelBieT-ipeodpazoBanuil. [Ipumepsl BEHBIETOB, UCIOIB3YEMBIX MIPU HEIPEPHIB-
HBIX IIpeoOpa3oBaHusax. [IpuMepsl HenmpepbIBHBIX BEHBIET-IPEOOPAa30BAHUM MPOCTEHUIINX CHUTHA-
noB: umnynscel Kponekepa, pynkuuu Jlannaca u [Naycca, pyHkuuu ¢ nepenaaom 3Ha4YeHUH, QyHK-
MU C U3JIOMaMH, (QYHKIMH C IIyMaM#, TapMOHUYECCKUE (QYHKIIUU, TAPMOHUYECKUN CUTHAJI C U3Me-
Hstomeics ¢pazoil, KOMIIO3UIUS TAPMOHUYECKUX CUTHAJIOB C TPEHAOM.

[TpuHIMI KpaTHOMAcIITAOHOTO aHanu3a. Macmrabupyromue win cKelmHr-QyHKnun. Jle-
tanusupytomnme Gpynkuuu (BeiiBiersl). Macmtabupyromiee ypaBHeHue. Macimrabupyromiee ypas-
HEHUE B 4YacCTOTHOH oOmnactu. BeiiBnerneie psnbl. OproroHanbHbIe BelBieThl. [Ipumep pacuéra
BeiiBieToB. BeiiBnersl JloOemm u ux crnekTpbl. buopToronanpHbie BEeWBIIETH. bhicTpoe BeiBieT-
npeoOpa3oBanue. AIropuT™M Mana s BIYHCICHUs BelBieT-ko3ddunmentoB. OOpaTtHoe OBICT-
poe BelBneT-ipeoOpazoBanue. DPdext mnepecuéra kodpdunuentoB. Koiidnersl. [Ipumenenue
JTMCKPETHBIX BEHBJICT-MPEOOPA30OBAHUN IS COKATUS U PWIBTPAIIMU CUTHAJNOB. [loHATHE O TMaKeT-
HBIX BeiiBieTax. J[ByMepHbI€ BEUBIIETHI.

Pa3gen 6. KoMnboTepHble TeXHOJIOTMH XpPaHEeHHUSI HH(POPMALUH

[Tonsitne nHGOPMAIIMOHHON CUCTEeMbI, OaHKM U 0a3bl JaHHBIX. Jlornueckas u guznueckas
opranuzanys 0a3 JaHHbIX. MoJenu NpeAcTaBiIeHNs JaHHbBIX, apXUTEKTypa U OCHOBHBIE (YHKIIMU
CVYB/. Pacnipenenennsie bJI. [IpunuunuanbHbie 0COOEHHOCTH U CPaBHUTENIbHbBIE XapaKTEPUCTUKU
¢aiin-cepBepHO, KIMEHT-CEPBEPHOW M MHTPAHET TEXHOJIOTUHM pacrpesiereHHON oOpaboTku JaH-
HBIX.

PensuuonHsIil nogxox k opranusanuu b/l. bazucHble cpencTBa MaHUITYJIMPOBAHUS PETIALU-
OHHBIMH JTaHHBIMU. MeTo/bl MPOEKTUPOBAHUS PEISAUOHHBIX 0a3 TaHHBIX (HOpMaiIu3alus, CeMaH-
TUYECKOE MOJIEIMpOBaHue TaHHbIX, ER-nnarpamMmer).

S3pikn mporpammupoBanust B CYBJl, ux xmaccudukanuss u ocodeHHoctr. CTaHIapTHBIN
361K 0a3 qaHHbIX SQL.

[lepcniektuBHBIe KoHLenuu nocrpoenus CYB]l (HeHopMmanu3oBaHHbIE persiiionHbie b1,
00BEKTHO-OpPUEHTHPOBAHHBIE 0a3bl TaHHBIX U JIP.).

OcHoBHbIE pa3fenbl TEOPUU U MPUIIOKEHUN UCKYCCTBEHHOTO MHTeIIeKkTa. OnucaHue u mo-
CTaHOBKA 3aJ]audl. 3a7ayil B IPOCTPAHCTBE COCTOSIHUM, B pocTpaHcTBe Lenel. Knaccudukanus 3a-
Jla4 110 CTETEHH CIOKHOCTH. JInHelHbie anroputMsl. [lonMHOMMAIBHBIE AITOPUTMBI. DKCIIOHEHI[H-
QJIBHBIE AJITOPUTMBI.

Bunsl n ypoBHU 3HaHWi. 3HaHUA W JaHHble. PakTel U npaBwia. [IpuHOKNBI OpraHu3anuu
3HaHuil. TpebGoBaHus, MpeaAbABIsieMble K CHCTEMaM IMpeACTaBIeHUs U 00paboTku 3HaHui. Popma-
JIM3MBbI, OCHOBaHHbIE Ha KJIACCUYECKOW M MaTeMaTtuyeckoil sorukax. CoBpeMeHHbIe JOoruku. Opeii-
Mbl. CeMaHTHUeCKue ceTh M rpadsl. Mojaenu, ocHOBaHHbIe Ha mpeueaeHTtax. [Ipuobperenue u
dbopmanmzanus 3Hanui. [lononHenue 3nannii. O6o0menue u kinaccudukanus 3HaHUHA. Jlornueckuii
BBIBOJ] U YMO3aKJIIOUeHUE Ha 3HaHUIX. [[poGiieMbl 1 epCcrieKTUBBI MTPEICTaBICHNS 3HAHUI.



[Tpobnems! (opMUpOBaHMS IELUEHTPATIN30BAHHBIX BBIUMCIUTENBHBIX pecypcoB. ['opHu30H-
TanbHas cnenuanu3anus. [locrpensiuonHsle 6a3bl JaHHBIX. OnpeaeneHus U KOHUENIMU pactipe-
nenéHHbIx 0a3 naHHbIX. [IpaBuna Jleiita. [IpoGieMsl nepexona K pacnpeaeaéHHbIM 0a3aM JTaHHbIX.
Mogenu pacrpenenéHubix 6a3 naHHbiX. OTHOPOJHBIE W HEOJHOPOAHBIE pacHpenciEHHble 0a3bl
JaHHBIX. MeTObI pacipenecHus: «CBEPXY BHU3», «CHU3Y BBEpx». OLeHka npumenumoctu. I'opu-
30HTaJIbHAS U BEpTUKaNbHas (parMeHTainus. TupaxupoBanue (perumkanus). TpaH3akuuu oOHOB-
neHus. XpaHuiauina JaHHbIX. VX HasHauyenwe. [IpuHuumnel opranuzanuu. CrocoObl HMOMOJHEHHUS.
Pacnipenenénnsle xpanunuuia. [loaxon K ynpapieHUIO JaHHBIMU B XPaHUJIUILIE.

OBouroliys HH(POPMALIMOHHOHN Cpeibl: 0IHOIO0JIb30BATEIbCKIUE HH(MOPMALIMOHHBIE CUCTEMBI;
CHCTEMBI C yNAJIEHHBIM JOCTYIIOM; CHCTEMBI COBMECTHOTO HCIOJb30BaHUs (ailyioB; CUCTEMBI Ha
OCHOBE TE€XHOJIOTUHU «KJIMEHT-cepBep». TpeboBaHus K pacnpenesnéHHON MHPOPMALMOHHOHN cpeje.
[Tpobnembl Tpo3pavyHOro JOCTyIA K JaHHBIM M TPaHMIIBI ero MpuMeHuMocTH. [pocreiimas moaens
KOJIJIEKTUBHOT'O J10CcTyna K JaHHbIM. CoBMecTHble Mogudukanuu. TexHonorun 610kupoBok. Om-
TUMHUCTUYECKHE U MECCUMUCTHUYECKUE OJIOKUpOBKH. Pexum oToOpaxenus. I'pssHoe, HeBoCTIpous-
BOAMMOE, (PaHTOMHOE YTEHHE JaHHBIX. YpoBHM u3oisauuu. KoHnenuus u 0a3oBble MPUHLUIIBI
Tpan3akuui. [lapamiensHble TpaH3akuuu. Mojenu TpaH3akuuil. PacrpenenéHHble TpaH3aKIUU.
[IpMEHMMOCTD pa3IMYHbIX MOJEIEH TpaH3aKLMKA K MaHUIYJSLUUU JaHHBIMU B paclpenei€¢HHON
nH(OPMAIIMOHHOMH cpeie.

OcHOBHBIE NOHATUS APXUTEKTYPbl «KIUEHT-cepBEP». Mozenan Mpo3pavyHoro U COCPenoTo-
YEHHOI'0 JI0CTyna, o0jacTh UX npumeHumoctu. IlepeHocumocTs U B3auMo3aMeHsieMocTb. OCHOB-
Hbl€ IPUHIUIBI pa3pabOTKU MPOrPAMMHBIX CUCTEM B TEXHOJOTMH «KIMEHT-cepBep». VHTerpauus
TaHHBIX ¥ yHU(uKanusa goctyna. CTaHaapThl I0CTyNa K JaHHBIM B ceTeBoi cpene. OcoOeHHOCTH
ux (opmupoBanus. KoprnopatuBHbele U MeXIyHApOJHbIE CTAaHAAPTHI. XapaKTepHbIe YepThl HAUOO-
Jiee paclpoCTpaHEHHBIX CTAaHAAPTOB. BiIusHUE MPUHATBHIX CTAaHAAPTOB HA TEXHOJOTHIO pabOThI B
cpene «xinueHT-cepBepy. IIporpammuoe obecrieueHue nmpoMexyToyHoro ciosi. MHTeponepabenb-
HOCTb 0a3 AaHHbIX. TpEX3BEHHass apXUTEKTypa «KIUEHT-CEPBEP»: CEPBEP AAHHBIX U CEpBEp IpH-
noxeHuil. ToHKu# KareHT. MHOrO3BEHHBIE apXUTEKTYPHI.

Bpemennsie (TemmnopanbHbie) 0a3bl JaHHBIX. Bpemennsle 3anpocsl. [Ipo0nemsl 1enocTHo-
CTU MU3MEHEHUH. PeNsMOHHBIN 10X0/] K BpeMEHHbIM 0a3aM JaHHbIX. [IpobiemMa Cl0XHBIX 3arpo-
coB. XpaHEHHE JTaHHBIX PEAIbHOTO BpeMEHU. TpEéXMepHbIe OTHOWIECHH. MHOXECTBEHHOCTh Ompe-
neneHus BpeMeHu. BpemenHbie monenu. IIpaBuia BpemMeHHBIX omnepanuil. PaciimpeHHble sS3bIKN
3ampocoB It BpeMeHHbIX 0a3 nanubix: TempSQL, TSQL, HSQL, MaaexcupoBanue. MeTtagaHHbie
BO BPEMEHHBIX 0a3ax JaHHbIX. XPAaHWIUINIA JaHHBIX.

AKTHBHBIE 0a3bl JaHHBIX. [[pUHIUIIBI aKTUBHBIX cUCcTEM 0a3 JaHHBIX. XpaHUMBIE MPOILENY-
pBl U TpUrrepbl. Moaenu akTUBHBIX 0a3 TaHHBIX. TpaH3akuuu. McKkyccTBEHHBIN MHTEUIEKT U Oa3bl
JAHHbIX.

MertananHble B pacnpenes€HHbIX 0a3axX AaHHBIX. [IpMHIMIIBI OpraHU3aluy PErO3UTOPUS.
Crangaptel. Pactipenenénnsiii pernozutopuil. I'panynsgpHocts. MHCTpyMEHTaNbHBIE CpeCTBA MOA-
JEPKKH PETIO3UTOPHUS.

besonacHocth 0a3 manHbIx B ceTH. [Ipocreiimas moaens GezomnacHocTH. Mojenbs MHOTO-
yYpOBHEBOI Oe30macHOCTH. MHOXeCTBEHHBIE HK3eMIUIAphl. besomacHble cpenbl pacnpeaenéHHbIX
0a3 1aHHBIX.
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8) uHmepHem pecypcol, 6 MOM Huciie coepeMeHHble nPodheccuonantbHvie 6a3vl OAHHBIX

1. Poccwuiickas T'ocymapctBennast 6ubamoreka URL: http://www.rsl.ru/ (mara obGparie-
uust: 28.08.2023).

2. Poccwuiickas HaroHas bpHas 6ubnmorexka URL: http://www.nlr.ru/ (nata obparieHus:
28.08.2023).

3. l'ocynapctBenHass mnyOnuuHas HaydHoO-TexHUYeckas Oubmnorexka Poccum URL:
http://lwww.gpntb.ru/ (nara o6parmienus: 28.02.2023).

4. Public.Ru - myGmuunass unTepHer-Ombimoreka URL: http://www.public.ru/ (mata
obpamenus: 28.08.2023).

5. Hayunast snekrponnas O6ubmuoreka http://www.eLIBRARY.ru/ (mara oOparineHus:
28.08.2023).

3. MIPUMEPHBII NEPEYEHDb DK3AMEHAIIMOHHBIX BOITPOCOB

1. N-mepnble ipocTpancTBa. JInHelHble mpocTpaHcTBa. J{eiicTBUS Ha/l BEKTOpaMH.

2. Anroput™ "OKHaHHe-MaKCUMH3ANAs .

3. Anroputm DBSCAN.

4. Anroputm XGBoost.

5. AIropuTMBbl HEPAPXUUECKON KIacTEpU3aLUH.

6. AHanoro-1u@poBsie U MUQPPO-aHATOTOBBIE MPEOOPa30BATEIIH.

7. Apxutektypa u pexuM padotsl MII-cuctem. ITamsate MII-cuctem. IIpuHuummer nporpam-
mupoBanus MII.

8. Ad¢duHHOE MPOCTPAHCTBO U ONpezeNieHre KOOpAuHAT B HeM. Ilepexon k HOBOH cucteme
KOOpPJIMHAT.



9. bunapnoe pacnpenenenue. Pacnpenenenue [lyaccona. UucioBble XapaKTepUCTUKUA CITy-
YalHbBIX BEJIUYMH.

10. bops0a ¢ mepeobyyeHrneM B METOJIe HAMMEHBIINX KBaapaToB. Pumxk-perpeccus (pery-
nsipuzanusi). Meron "Jlacco".

11. Bopsba c nmepeoOyueHreM B MeTOe HaMMEHbIIMX KBajaparoB. COKpalleHHe Yucliia napa-
MmeTpoB. [TomHbIii epebop Beex moamMHokecTB mpru3HakoB. JKaaneiii (Forward stepwise) anropurm.

12. BeposiTHOCTHAsi MOCTAaHOBKA 3a/1auu o0yueHus ¢ yuurenem. Oynkuus noreps. Cpeanuit
(oumaeMblil) pucK. DMIUpUIeckuii puck. Perpeccnonnas GpyHknust u OaliecoB KiacCUPUKATOP.
HeycTtpanumas (6aiiecoBckas) ommoka.

13. Bunsl yHHBepCcaTbHBIX MaTeMaTHYECKHX MaKeTOB. BUIBI U BO3MOXKHOCTH CTaTHUCTHYE-
CKHX IIAKETOB.

14. Bo3moxxHOCTH TaOMM4HBIX mporeccopoB U CYB/I.

15. Bpemennsble psiibl. MeTobl HcCae10BaHusl CTPYKTYPhl CTALlMOHAPHOTO BPEMEHHOIO psi-
na. Moaenu BpeMEHHBIX PsIIOB.

16. I'ucrorpamMmbl ypOBHEH SIPKOCTH. XpaHEHUE U TIPEACTABICHUE N300payKEHUH.

17. depeBbs pemiennii. Anroputm CART.

18. JlnarHoCTUYECKHUE KOMILUIEKChI U TEXHOJIOTMUYECKHE CXEMbI SKCIIEPUMEHTOB.

19. Tunemma "Cwmenienne-pa3zopoc". Kpusas oOydeHusl.

20. JIuckpeTtn3anuusi 1 KBAHTOBAHWE HENPEPBIBHBIX CUTHAJOB. VICKa)KeHUs CUTHAJOB, CBS-
3aHHBIE C JUCKpETHU3alel 1 KBaHTOBaHUEM. [IoHATHE CBEPTKHU U «OKHa»

21. luckpuMHHAHTHBIN aHAJIN3.

22. ludpdepennmanpupie ycumutenn. CriocoObl B CXeMbl TIOJIaBICHHS CHH(A3HBIX TTOMEX.

23. 3apava knacrepuzauuu. MeTo LeHTPOB TKECTU. MeTol MeTOMI0B.

24. 3agaya NOHWKEHUSI Pa3MEPHOCTH. METo/1 IIaBHBIX KOMITOHEHT. CHHTYIISIPHOE Pa3JIoKEHHUE.

25. VnrerpasnbHble ONEpaoOHHbIe YCUIUTEU. VIHBEpTUPYIOILIMIA 1 HEMHBEPTUPYHOIIMI YCUITUTEIH.

26. Undopmanust u ganabie. DopMbl a1eKBaTHOCTH HH()OPMAIIH.

27. KnacTepHbli aHaIU3.

28. KoppenaunoHHas 1 KoBapualluoHHas QyHKIUU.

29. KoppenauroHHbIN aHAIU3 U €r0 MPUIOKEHHUS.

30. Kpurepun ycroitunBoctu CAP. OreHka kauecTBa peryjupoBaHusl.

31. JIuneiiHast 3aBUCUMOCTB CTPOK MaTpull. OOpaleHne MaTpHil.

32. JIuneiinsle onepaTopsl B THiIbOepTOBOM NpocTpancTBe. Pan dypse. UnTerpan @ypee.

33. JIuneiinble oneparopsl B EBkinnaoBom npoctpancTBe. CONpsKEHHBIE ONEpaTOphl. Y HU-
TapHbIE ONEePaTopBhI.

34. JIuHeHbIi TUCKPUMHUHAHTHBIN aHanu3. KBagpaTHuHbIi JUCKPUMUHAHTHBIN aHAIIN3.

35. Jloructuueckast perpeccusi. Jloructuueckast pyHkuus u softmax

36. JlokanbHble onepatopsl. /J[BymepHas cBepTKa.

37. MaremaTHueckoe onucanue o0beKTa yrpaBIeHHUs.

38. MaremaTnueckoe oNnucaHue 3JIEMEHTOB U y310B CAP.

39. Marpuiipl, OlpeieIuTeNu, MUHOPBI U alnre0panyeckre A0MOJIHEeHUs. PaHr MaTpuLibl.

40. Mammna onopHbIX BekTopoB. DopMyHMpoBKa 3a71a4un B BUJIE 33/1a4M MaTeMaTUIECKOro Ipo-
rpammMupoBanus. JIBoiicTBeHHas 3a1a4a. (Ciryyail TMHEHO pa3IeIMMbIX U HEPa3AeIMMbIX KJIACCOB)

41. MairHa onopHbBIX BEKTOPOB. fipa U COpsIMIIAIOIINE TPOCTPAHCTBA.

42. Mepsl konudecTBa HHGOOPMALIUK B U300paKEHHH.

43. Metoa HauMeHbIIUX KBaapaToB. CHcTeMa HOpMaJIbHBIX ypaBHeHUH. [IceBaopemenue.

44. Metozp! aHaiIM3a U300pakeHui. JIByMepHbIil crieKTpaibHbIN aHaAU3.

45. Metoapl HenmuHEHHON punbTparmu. Meauannele QUIBTPHI.

46. MeToasl paHTOBOI'O aHAJIN3a CIIyYaliHBIX CUTHAJIOB

47. MUKpPOKOHTPOJUIEPHl U MUKPOKOHBEPTOPBI. APXUTEKTYpa, CTPYKTYpa, MPUHIMIBI IIPO-
IrpaMMHUPOBAHHUS.

48. MHOroMepHO€ HIKaIUPOBAaHUE.

49. MHoromepHsbIe IIIOTHOCTH. [IoHATHE O CUCTEME CITydallHBIX BEJIUYMH.



50. MHoOecTBa 1 3JIEMEHTHI. AJreOpandeckue orepanuu. YucaoBbIe moJsl.

51. Mopaenu npeameTHoi obnactu 6a3el 3HaHUH. [IpoayKIIMOHHBIE CUCTEMBI.

52. HauBHnblii OaiiecoBckuii kmaccudukarop. CriaxuBanue Jlammaca. Vcmosp3oBaHue
HaMBHOTO 0aleCOBCKOTO KJIACCH(PHUKATOPA AJISi KOTMYECTBEHHBIX PU3HAKOB.

53. Heiiponnsie cetu. Anroput™m o0yuenus Back-Propagation.

54. Henuneitnble GyHKIIMOHATBHBIC IpeoOpazoBaTes Ha ocHOBE OY.

55. Henmapamerpuueckue Meroasl oOpaboTku (mpeodpazoBanuss dypwe, Yoomma, MeToabl
anIpOKCUMALUN).

56. HopmanbeHO€e ypaBHEHHE METO/1a HAUMEHBIINX KBaIPATOB.

57. HopmanbHbI# 3aK0H pacnpeaenenus. Pacnipenenenus, CBs3aHHbIE ¢ HOPMAJIbHBIM.

58. O6mme cBoiicTBa JIMHEHHBIX orepaTopoB. COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HA-
YEHUsl JIMHENHOTO OIleparopa.

59. OngnodakropHbiii aHanu3. JIMHEHHBIN perpecCHOHHbBIN aHanu3. Kpurepuu coriacusi.

60. Opranuzanus oOMeHa MeX/ly BHEIIHUM MEAMLIMHCKUM obopynoBanueM u [I1D9BM tuna
IBM PC 4gepe3 cucteMHylo MHUHY, MOCIEI0BATENIbHBIN 1 apajlieIbHbIN HOPTHI.

61. Opranu3amus napauieaIbHOW 00padOTKH MPOXYKIIMOHHONW MOJETH TI0 CXEME BBIUHCIIC-
HUI Ha OCHOBE IIOTOKA JTaHHBIX.

62. Opranm3zanus cucreMHoi muHbl. Oprannzanus uarepdericos [I9BM tuna IBM PC.

63. OCHOBHBIE MOHATHS TEOPUU ONITUMU3ALIUU.

64. OcuoBuble Tunbl HppoBbiXx MC n ux mapamerpsl. CHHTE3 KOMOWHAIIMOHHBIX IICTICH.
TpurrepHsie cXembl, peruCTpPbl, CYETYUKH U Y3JIbl HA UX OCHOBE.

65. OcHoBbl Teopun Bannunka-UepBonenkuca. Teopema o paBHOMEPHOM CXOIUMOCTH 3MITH-
PHUECKOr0 PUCKA K 0’KUAEMOMY B CIydae KOHEUHOTO Kilacca pelaonux GyHKIHUH.

66. OcobeHHoCTH 00paOOTKM HACTALMOHAPHBIX CIYYalHBIX CHUTHAJIOB. METOIbI MEepHOI0-
METPUYECKOT0 aHAJIN3a U €ro MOIU(pUKALIH.

67. Ommobku 1-ro u 2-ro poxa. YUyBCTBUTEIBHOCTD, CHEMU(DUUHOCTh, TOYHOCTD, MOJHOTA.
ROC-kpuas. [Tnomans mox ROC-kpuBoii.

68. [Tapamerpuyeckue MeTOJbl OOpaOOTKH CHUTHAIOB. METO/bI, OCHOBAHHBIC HAa aHAJIH3E
NapaMeTpPOB CUTHAJIOB (aHAIU3 «(OPMBI BOJTHBI»).

69. Ilepenarounsie pynkuuu CAP.

70. Ilepenocunku nadopmaruu. Moaymsiuus. IToHsTHE KO/a M KOJUPOBAHHUS.

71. IlonsiTue o rimybokom o0yueHnn. CBEpTOUYHbIE HEUPOHHBIE CETH.

72. IlonsTHe onepalnoHHON cucTeMbl. CHCTEMHOE MpOrpaMMHOE oOecrieueHue U yrpaniie-
Hue pecypcamu [I1DBM.

73. Ilonsarue coobmmenus. KonnyectBeHHbIE MEPBI HHPOPMALIUH.

74. Ilonstue ynpasnenus. Kputepuu kadecTBa ynpaBieHusl.

75. llpencraBiieHne NPUUUHHO-CIIEACTBEHHBIX U BPEMEHHBIX 3aBUCUMOCTEN B 3KCIEPTHBIX
MOJIETISIX IPUHSATHS PELICHUH.

76. IlpeoGpazoBanue Panona

77. IlpuMeHeHne MUKPOIPOLIECCOPOB, MUKPOKOHTpOIIIepoB U IIDBM npu npoextupoBanuu
cucreM 00paboTKH OMOMEIUIIMHCKOM nH(pOpMAaLUU U yIpaBiIeHUs OM00ObEKTaMU.

78. IIpuHIMI MUHUMU3aUU SMIMPUIECKOT0 pucka. MuHuMm3anms orcrymna. Perynspuzanus.

79. IIpUHIIMITBI TOCTPOEHHUS SKCIIEPTHBIX cucTeM. Opranusarys padoThl IO IPUOOPETEHUIO 3HAHMUIA.

80. [IpunHsTHE perieHunil B yCIOBUSIX HeompeaeneHHocTH. [Ipobiema obyqaeMocTH dKCIIepT-
HBIX CHCTEM.

81. Ilpobnema dopManu3anuy MOUCKa PELICHUS B CUCTEMaxX IMOAJIEPKKH IMPUHSITUS pellie-
HUi. [IpoyKIIMOHHBIE MOJENH.

82. IlceBmopelieHusl CUCTEM JIMHEHHBIX ypaBHEHUU. [1710X0 00yClOBIEHHbIE CHCTEMBI JIH-
HEHHBIX areOpanyeckux ypaBHEHUH

83. PazmepHocth Bannuka-UepBoHeHkuca. Teopema 0 paBHOMEPHON CXOAMMOCTH SMITUPHU-
YECKOr0 pUCKa K 0’)KMJJAEMOMY B Cllydyae KOHEUYHOH pa3mepHocTH BanHuka-UepBoHeHKuca.



84. Pasmepnocts u 0azuc. Ilepexom k HoBomy ©Oasucy. IloampoctpancTBa
JIMHEWHBIX IPOCTPAHCTB

85. Pexum nmpepeiBamuss U OpsaMoro  jgocrtyna Kk mamsata  MIl-cuctem.
Apxurekrypa [I9BM Ttuna IBM PC.

86. Pemenue CHUCTEM JIMHEUHBIX anreOpanvecKux ypaBHEHUH
YUCJIEHHBIMH METOAAMU. MEeTO bl UTEPALIUIA.
87. Pemenue CHUCTEM JIMHEUHBIX anreOpanvecKux ypaBHEHUH

yuciaeHHbIMA MeToaamu. Meron ["aycca

88. CBoiicTBa CTallMOHAPHO-KOPPEIALIMOHHBIX XapaKTEPUCTHK CTAIIMIOHAPHOIO CIy4aliHOTO
npouecca. benbii nrym.

89. CermenTanus u300paxeHui

90. CuHTe3 OmnepaluoOHHBIX U YMPaBIAIONIMX aBTOMaToB. OOIIME CBEICHUS O MUKPOIPO-
eccopax

91. Cny4aiiHblii Jiec. DKCTPEMAIILHO CIy4yaiiHbIE 1EPEBBS.

92. CoObITHS ¥ TIOHATHS MCXOJOB dKCIIEpUMEHTA. JIMCKpETHBIE Clly4aiiHble BEIMYUHBI. 3a-
KOHBI PAaCTIPeICIICHUS CITyYailHbIX BEJTUYHNH.

93. CoBMecTHBIE u HECOBMECTHBIE CHCTEMBI. OnHopoaHbIE CHCTEMBI.
@yHIaMEHTAJIbHASI COBOKYITHOCTD PEIICHUM.
94, CnekTpalibHbIN aHanus3 CIIy4alHbIX IIPOLIECCOB. DHepreTu4ecKui

CHEKTp CiryyaiHoro npouecca. @opmyna Bunepa — XuHunHa.

95. CrutaiiHbl ¥ X TpUMEHeHus. MeToabl ckatus nHpopMaluu npu o0paboTke OUOIIOTH-
YECKUX CUTHAJIOB.

96. Cratuctuueckas olleHKa napameTpoB pactpezaenenus. OleHKa 3aKOHOB pacipeieIeHusl.
IIpoBepka cratuctuyeckux runores. Kpurepuii baiteca.

97. CraunoHapHsble ciydaiHble Tpoleccbl. OCHOBHBIE OHSTHS.

98. CtpykTrypHBbIe peodpazoBanus. [Ipumenenne Teopuu rpados.

99. Cxembl ¢ 4acTOTO3aBUCHUMBIMU OOpaTHBIMU CBs3aMU. MHTerpatopsl, auddepeHunaro-
PBL, TEHEPATOPHI

100. TunoBsle 6a3bl JaHHBIX. [[pHHIMITBEI TOCTPOEHUS U paboTa C HUMHU.

101. YcnoBHbIE 3aKOHBI pacmpeaesieHus. YUCIoBble XapaKTePUCTUKH CUCTEMBI JIBYX CIIy-
YaifHBIX BETUYHMH. YHUCIOBBIE XapaKTEPUCTUKU (DYHKIIUHN OT CITyYaiHBIX BETUYHH.

102. YcTpoiicTBa BRIOOPKHU-XpaHEHUS

103. ®akTOpHBII aHAIH3.

104. ®peiimoBbie cucteMbl. Mepapxuueckne u CEeTeBble MOJEINH.

105. XapakTepuCTUKH CUTHAJIOB U IIyMOB. MeTObI IMHEHHOH (puiabTparyy.

106. LlucdpoBsie 351eMEHTHI U Y3JIbI 3JIEKTPOHHON MEIUIIMHCKON anmaparypbl

107. DOxkcnepuMeHTanbHas (SMIMpPUYECKasi)) OILEHKAa KadecTBa oOydeHus. OOywyarornas,
MPOBEPOYHAs U TECTOBasi BHIOOPKU. MeToa MepeKpecTHOro (CKOIb3sIero) KoHTpois. Meroa k
Ompkalmux cocefed B 3adavax KiacCHM(MKalMM MW BOCCTAHOBIIEHHUsS perpeccuu. Teopema 00
OIICHKE PUCKa B METOIe OnmKaiiero cocena. Mnes qokazarenbcrna.

108. A3bikn nporpamMmmupoBanus. UHCTpyMeHTanbHbIE CPEACTBA TPOTPAMMHUPOBAHUS

109. ITonsitust o cucteMHoM aHanu3e. CHCTEMBbI M 3aKOHOMEPHOCTH MX (DYHKIIMOHUPOBAHHS H
pa3BuUTHS. YIPaBISIEMOCTb, JOCTHXHUMOCTb, YCTOMUMBOCTh. CBOMCTBAa CHCTEMBI: 1E€JIOCTHOCTD,
CBSI3HOCTb, CTPYKTYpa, OpraHu3alusi, THTETPUPOBAHHBIE KAY€ECTBA.

110. Ha3nayenue u OCOOEHHOCTHM CHEKTpalIbHOrO aHanu3a. OCHOBHBIC MOHATHS: CIydailHbIHA
npouecc, aHcaMOIb peann3aluid, KoBapHalMoOHHasi (YHKIMSA, CTAI[MOHAPHBIN IpoLece, HProIuuecKuit
npouecc. CnekTpaibHas m10THOCTh. Dopmyssl Bunepa-XununHa.

111. HeiipoHHble ceTu: 00JACTH NMPUMEHEHUs] U TPEANOCHUIKHA TOSBICHUS. MaTeMaTHUeCKHiA
HEHpOH: CHHAIIChI, aKCOHBbI, (DYHKIMH aKTUBAIMM, TEOMETPUYECKas HMHTEPIPETAlys 3aJaHHOTO
HEHpOHOM mpeoOpa3oBaHMs, peanu3yemble U HepeanusyeMble (YHKIUH. ApPXUTEKTypbl HEHPOHHBIX
CeTeH.



112. OcHOBHBIC TIOHATHS APXHTEKTYPHl «KJIHEHT-CEpBEp». MoOJenu Mpo3pavyHOro |
COCPEJJOTOYCHHOI0 JOCTyIa, O0JIACTh MX MPUMEHUMOCTH. IlepeHOCMMOCTh M B3aMMO3aMEHSAEMOCTb.
OcHOBHbIE IPUHLUIIBI pa3pa00TKHU IPOTPAMMHBIX CUCTEM B TEXHOJIOTUU «KIMEHT-CEPBEPY.

113 Tlonste o ckpbiTod MapkoBckoil momenmu (CMM). Ob6nactu npumenenuss CMM.
Onementel CMM: coctosiHus, andaBuT HaOII0AaeMON TMOCIICOBATEIFHOCTH, MaTPHIA BEPOSTHOCTEH
[IEPEeX0/I0B, pacIpeieeHue BEpOSTHOCTEH IOSABICHHUS CUMBOJIOB, pACIpEesIeHHEe BEpPOATHOCTEH
HavanbHOro cocrosHus. [Ipomnenypa reHepanun HaOMOgaeMOl MOCIENOBATENBHOCTH. TpU OCHOBHBIC
3amaun CMM.

114. Bpemennble (TeMmopaibHble) 0a3bl JaHHBIX. BpemeHHble 3ampochkl. [IpoGiembl
[IEJIOCTHOCTH M3MEHEHWH. PesIuoHHBI MOAX0a K BPEeMEHHBIM 0a3aMm JaHHBIX. [Ipobiema CII0KHBIX
3ampocoB. XpaHEHHE MAHHBIX pPEATbHOTO BPEMEHU. TpEXMEpHBIE OTHOMIEHUA. MHOKECTBEHHOCTh
onpeneseHus BpemeHu. Bpemennsie Mogenu. [IpaBuia BpeMeHHBIX olepalui.

115. Omnpenenenue kerncrpa. OCHOBHas uaesl KeNCTpaabHOro aHanu3a. O6acTH MPaKTHYECKOTO
npuMeHeHus. Pa3nmuuus MeXIy 4YacTOTHBIMH COCTaBJSIIOIIMMM B TPAaAMLIMOHHOM CIEKTpe H
YaCTOTHBIMU COCTaBISIIOIIMMU B KerncTtpe. OcobeHHoctu 1udpoBoit oOpabotku. MuTepmnperarus
KeIcTpa.

116. AxkrtuBHbBIe 0a3bl JaHHBIX. [IpUHIMIBI AKTHBHBIX CHCTEM 0a3 JaHHBIX. XpaHHMBbIE
IpoIeaypsl U Tpurrepbl. MoJienu akTUBHBIX 0a3 JaHHBIX. TpaH3aKIuH.

117. Onpenenenue  BekBinera.  HenpeppiBHOe — BeliBier-mipeoOpazoBanue.  CrocoObl
NPEJCTaBICHUSl PE3yJIbTaTOB BeWBIET-peoOpazoBanuii. [IpuMepbl BeHBIETOB, HCIOIB3YEMbIX IPH
HETPEPHIBHBIX NpeoOpazoBaHusX. lIpumepsl HENpEepHIBHBIX BEHBIET-NPEOOpPa30BaHUN MPOCTEHIINX
CHUTHAJIOB.

118. Konnenuuss u 6a3oBble NpUHIMINBI TpaH3akuui. [lapamiensHele TpaH3akuuu. Mopenu
Tpansakuui. Pacnpenenénnbie Tpanzakuuu. IIpuMEHUMOCTH pas3sIMYHBIX MOJEIEH TpaH3aKUUH K
MaHMITYJISUK JAHHBIMU B pacnpeienéHHoN HH(POPMAIIMOHHOI cpefe.

119. OcoGenHoctn o00y4yeHUs HEHPOHHBIX ceTell. VYmpaBiseMblii mpouecc 00yueHHs
(knaccudukanusi aaropuTMOB, METOJA OOpPAaTHOTO pPACIPOCTPAHEHUS, TEHETHYECKUE aITOPHTMBI).
HeympaBnsemslii npornece oOyudeHus (oOmue NMpUHLIUIBL, MeTox oOyueHus Xe00a, MeTon oOydeHUs
Koxonena). Camoobyuatommuecs cetu Koxonena.

120. MerananHble B pacnpeaenEHHbIX 0a3ax JaHHBIX. [[pUHIMITEI OpraHU3alul PEernO3UTOPHSL.
Cranpaptel. Pacnpenenénusiii  penosutopuil. ['panynspHocts. WHCTpyMeHTanbHbIE —CcpencTBa
HOJIEP’KKH PETIO3UTOPHSI.

121. TlpuHnmn kKpaTHOMacmTaOHOrO aHanmu3a. MacmTabupyromue WIH CKeHIWHT-(QYyHKINH.
Heramusupytomue QyHKmuu (BeiBiersl). Macmradbupyromee ypaBHeHHe. Macmrabupyroriee
ypaBHEHHE B 4aCTOTHOM obnactu. BeiiBneTHsie psibl. OpToroHansHbie BeiiBneTsl. Beliners! Jlobemm u
WX CIIEKTPBHI.

122. BezomacHocTh 0a3 gaHHBIX B ceTd. I[lpocreifmmas mozaens Oe3omacHocTH. Mojenb
MHOTOYpPOBHEBOM 0e30macHOCTH. MHOXKeCTBEHHBIE SK3eMIUIIphl. be3onacHble cpeapl pacipenenéHHbIX
0a3 JaHHBIX.

123 beictpoe BeiiBneT-peodpa3zoBanue. ANTroputM Manna Ans  BBIYHCICHHS BEWBIET-
kodpduumentoB. OOpaTHOe ObIcTpoe BeiiBieT-peoOpa3oBanue. [IpumMeHeHne TUCKPETHBIX BEHBIIET-
npeoOpa3oBaHui A5 cxkaTUA U GpuiIbTpanuu curHanoB. [loHsATHE 0 MaKeTHHIX BeBIETAX.

124. Dpomiorust MHGOPMAIMOHHON CpEIbl:  OJHOIOJIB30BATEIbCKHE HMH()OPMAIMOHHbIE
CHCTEMBI; CUCTEMBI C YAAJIEHHBIM JIOCTYIIOM; CUCTEMbl COBMECTHOT'O MCIIOJIb30BaHUS (HAIIIOB; CHCTEMBI
Ha OCHOBE TEXHOJOTHH «KJIHEHT-cepBep». TpeboBaHUs K pacrpeneiaéHHON MH()OPMAIMOHHON cpeje.
[TpoGnembl mpo3payHOro JOCTyINA K AAHHBIM W TPaHMIBI €ro mpuMeHuMocTu. [Ipocreimas moxpensb
KOJUJIEKTUBHOTO JIOCTYIA K IaHHBIM.

125. Knaccuueckuii METOJl CHEKTPAILHOTO OIICHWBAHHS: BPEMEHHBIC M CIIEKTPaJbHBIC OKHA,
paspemiaromas CrnocoOHOCTh CHEKTpa, 3(P(eKkT HajgokKeHUs YacToT, IUCKPETHOE IpeoOpa3oBaHUE
@ypbe, aucnepcusl OLEHOK CIHEKTPAJbHOW IUIOTHOCTH, CIVIQXKMBAHUE [0 YacTOTe M aHCAMOIIO
peanu3anui.

126. NnTerpanus naHHbIX W yHUQHUKanus goctyna. CTaHAapThl JOCTyNa K JaHHBIM B CETEBOM
cpene. Ocobennoctu ux ¢opmupoBanus. KopropaTuBHble U MEXIyHapOJIHBIE CTaHIApTHl. BiusHue
NPUHATHIX CTAHJAPTOB HAa TEXHOJIOTHIO pabOTHI B Cpesie «KIUeHT-cepBep». VHTeponepabenbHOCTh 6a3
JaHHBIX. TpEX3BEHHAS apXUTEKTYpaA «KIIMEHT-CEPBEPH.



127. Bugsl mapkoBckux mporeccoB. Llemm MapkoBa. Ypasuenune Kommoroposa-Uemnmena.
CroxacTuueckre MaTpHIlbl U HMX CBOMCTBa. MapKOBCKHE IPOLECCHl C HEMPEPHIBHBIM BPEMEHEM.
[TyacconoBckue motoku coObiTuil. YpaBHeHus: KonMoropoBa i onvcaHus TUHAMHKHA MapKOBCKHX
MIPOLIECCOB C HEMPEPHIBHLIM BpeMeHeM. CTallnOHApHBIE PEKUMBI MAPKOBCKOM CUCTEMBI.

128. TIlpoGnembl  ¢GopMHUpPOBaHUS  JEUEHTPAIU30BAHHBIX  BBIYUCIUTENBHBIX  PECYPCOB.
lopuzonrtanbHas cneuuanusanus. IlocTpensiuonnbsie 0a3bl AaHHBIX. OnpeneneHuss W KOHIEMIHUU
pacnpenenénupix 0a3 maHHbiX. [IpaBwma Jleiita. IIpoGiembl mepexoma K pacmupefen€éHHbIM 0a3am
JTaHHBIX. Moienu pactpeaenéHHbIX 0a3 JaHHbBIX.



4. KPUTEPUU OLHEHKU BCTYIIUTEJIBHOT'O UCIIBITAHUSA

OHCHKa PE3YIbTATOB CAa4Yu BCTYIHUTCIBHOI'O HCIBITaAHUA ITPOBOAUTCA IIO IATHOATBEHON
IOKaJIC B COOTBCTCTBHUU C KPUTCPUAMMU, NIPUBCACHHBIM B Ta6JII/II_Ie.

Oruenka

Kpurepuu

OTJIINYHO

e [lomHO pacKpwITO CoJIepKaHNEe MaTepraia B 00bEMe POrpaMMBbl BCTY-
MUTEJIBLHOTO K3aMEHa B aCIUPAHTYPYy.

e YETKO M NMpaBUIIBHO JIaHbI ONPENEIICHUS U PACKPBITO COACPIKAHHE Ma-
Tepuana.

e OTBeT caMOCTOSATEIBHBIN, IPH OTBETE MCIOJIB30BaHbI 3HAHUS, IPHOO-
pETEHHBIE paHEee.

e CdopMupoBaHbl HABBIKH UCCIIEI0BATENIbCKON AESITEIbHOCTH.

Xoporo

e PackpbITO OCHOBHOE COJEp)KaHHE MaTepuala B 00bEME NpOrpamMMsl
BCTYIIUTEJIBHOIO SK3aMEHA B aCIUPAHTYPY.

e B 0CHOBHOM IpaBUIJIBHO JIaHbl ONPEACIICHUS, TOHATHUS.

e Marepuan HU3J0XKEH HENOJHO, NPU OTBETE JOMYIIEHbl HETOYHOCTH,
HapylleHa MOCIe0BaTeNbHOCTh U3I0KEHUA. JJonyiensl HeOobIIne He-
TOYHOCTH TIPH BBIBOJAX U UCIOJIb30BaHUN TEPMHUHOB.

e [IpakTHyeckre HaBbIKU HETBEPbIE

Y 10BIIETBOPUTEIILHO

e YCBOEGHO OCHOBHOE COJEp)KaHHE Marepuaiga, HO H3JI0XKeHOo ¢par-
MEHTapHO, HE BCET/Ia MOCIIeI0BATEIBHO.

e OnpeneneHus ¥ NOHATHUS JaHbl HE YETKO.

e JlomymeHsl OmMMOKKM MpPU MPOMEKYTOYHBIX MaTeMaTHYeCKUX BbI-
KJIaJIKax B BBIBOJIAX.

e [IpakTuyeckue HaBbIKU cialble.

HeyI[OBJ'IeTBOpI/ITCJ'IBHO

e OCHOBHOE cOJIEpKaHHe YUYEOHOT0 MaTeprasa He pacKphbITO.

e He naHbl OTBETHI HA JOMIOJTHUTEIHHBIC BOTIPOCHI TIPETIO1aBaTEIIs.

e JlomyrieHsl rpyOble OMMOKHA B OMPEIEICHUSX, JOKa3aTeIbCTBA TEOPEM
HE MPOBEJICHO.

e OTCYTCTBYIOT HaBBIKM HMCCJIEIOBATEIbCKOM JIEATETbHOCTH.
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