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[MPOI'PAMMA
BCTYIIMTEJIbHOIO HCIILITAHUS B aCIIMPAHTYPY MO0 HAYYHOH CIEI[HAIBHOCTH:
2.3.1 Cucmemmubiit ananus, ynpagiienue u 06pabomra ungpopmayuu, cmamucmura
(mexHuueckue Hayxku)

1. MPOIEAYPA ITPOBEJAEHUSI JK3AMEHA

DK3aMeH IPOBOJUTCA B OUHOM hopMaTe.

@opma NpoBeNeHH 3K3aMeHa — IHUCBMEHHO (OTBETHI Ha BOMPOCHI BBIOPAHHOTO
IPETeHIEHTOM OuIeTa).

KonuyectBo BorpocoB B Ouiere ompeaensercss [IporpaMMoii BCTYMHTEIBHBIX
MCIIBITAHUHN 10 COOTBETCTBYIOIIEH HAYYHOM CIIEIMAIbHOCTH U PaBHO 3.

Bpems Ju1s MOATOTOBKH NMMCBMEHHBIX OTBETOB Ha BOIIPOCH! — He MeHee 60 MUHYT.
MakcumanpHoe Bpems Ui noarotoBku 180 muHyT (TOYHOE BpeMs YKa3bIBaeTCs
9K3aMEHAllMOHHOM KOMUCCHEHN).

Ilepen HauvasoM 53K3amMeHa BMeCTe C OWIETOM BCe IPETEHJEHTBhI IOIYYaroT
KapTo4KH ¢ yka3anuem ID nocrynatoiero.

OtBeTrbl Ha BONPOCHI A0UTYPUEHTHI O(OPMIISIOT HA dK3aMEHAIIMOHHBIX JIUCTaX C
yKa3aHMeM Ha HUX uHIuBMIyasbHoro kozxa (ID mnocrynaromiero), 6e3 ykazaHus
®amunuu Umenun OTtuecTtsa.

[lo wucreyeHUHn BpPCMCHH, 0003HAYEHHOI0 3K3aMCHAI[MOHHOW KOMHCCHEH Ha
MMOATOTOBKY OTBETOB, INPETCHIACHTHI CHAKOT 3JK3aMCHAIlMOHHBIC JIMCTBI Ha IIPOBECPKY.
KapTO‘{KH ID XPaHATCA Y [IPETECHIACHTOB 110 00BABIIEHUSA pPE3YIILTATOB 3K3aMCHA. UneHsl
KOMHCCHHU O03BYYHMBAIOT OJATY U BPpEMSA OINIANIEHHUSA PE3YIIBTATOB.

[Ipu ornameHuu pe3yJibTATOB MPOBEPKH IMUCbMEHHBIX OTBETOB YJIEHBI KOMUCCHUU
HaspiBaroT ID nmocrynaromero u ero pesyiasrar B 0Oajutax. HassaHHbli noctynaroumuii
[pPEeAbABIAET KapTO4YKYy € COOTBEeTCTByHOIMM ID moctynaroiiero M Ha3bplBaeT CBOIO
@amunuro Mmst OtuecTBo juist BHeceHUs! HH(GOPMaIIMK B ITPOTOKOJI AK3aMeHa.

B ciydae Hecornmacus IOCTYNAKOLIEro ¢ BBICTABJIEGHHBIMU OajllaMM OH BIIpaBe
poiTH cobecejloBaHMe ¢ dK3aMeHalMOHHOM koMmuccHeil. Bompockl, BEIHOCHMBIE Ha
coOece/loBaHKE, JOJDKHBI OBITh B paMKax NpPOTrpaMMbl BCTYMUTEIbHBIX HMCIbITAHUMH.
KonuuecTBo BorpocoB Ha cobeceioBanuu — He Ooliee Tpex.

Bonpocsr cobeceioBaHust OTpa)aroTcs B IPOTOKOJIE IK3aMeHa.

bajibl 3a OTBeThl Ha JOMOJHHUTEILHBIE BOMPOCHI cOOece0BaHUsl OTPaXaroTcs B
IIPOTOKOJIE JK3aMeHa U CYMMHUPYIOTCS C DajlllaMHy 3a IMCbMEHHBIE OTBETHI Ha BOIIPOCHI.
[Ipu 3TOM cymMapHBIi 6aiu 3a obmenpodeccHoHalbHEIE KOMITETEHITUH (CyMMa 0aioB
3a OTBEThbl IIPETEeHJEHTa Ha BOIPOCHl MO OHJIETYy M OTBEThl HA JOMNOJHHTEIbHBIE
BOIIPOCHI) HEe JOJKHO npeBbiiate 100 6annos.



Hlobasiienne 0annoB 3a Kax10e HHAMBUIYATbHOE IOCTHXKEHHE IIPOBOJIUTCS
TOJILKO IIpH NPEJOCTaBIICHHH KOMHCCHH TIOATBE PN A0 UIHX JAOKYMCHTOB.

Ceeftetiust 00 HMHIMBHIYalbHBIX JOCTIKEHHAX W TOATBEPKIAIONIME HX
JOKYMECHTBI JOJIXKHBI OBITH IMpeJI0oCTaBlI€Hbl KOMWUCCHMM BO BpEMS IIPOBCICHUA
BCTYIIUTEIBHOTO ~ MCIBITAHWA 10 CHELUaIbHOM  jJucuMiuinHe.  CBeJeHHs,
I[IpeAOoCTaBJICHHBIE ITIO3JHEE OT'OBOPEHHOI0 CpOKa, HE YYUTHIBAIOTCH.

bannel 3a MHAWBH/yalbHbIE NOCTIKEHHMS 3aCYNTHIBAIOTCS NPH YCIOBHH HX
COOTBETCTBHUA HaquOﬁ CIICIIHaJIbHOCTH IIpOrpaMmaI ACIIUpaHTypbl Ha KOTOPVYHO
ocTynaeT abUTYpPHEHT.

banner 3a WHAWBUYAJIbHBIE [JOCTHXKCHHSA 3allOJIHAKOTCS KOMUCCHUEH B JIMCTE
I/IH,[[HBPII[yaJIBHLIX JOCTHXXEHHUH U BHOCATCH B IMPOTOKOJI SK3aMeHa.

HpOTOKOJIbI BCTYIIUTCJ/IBHBIX 3K3aMC€HOB, OK3aMEeHAllHOHHBIE JIUCThI U JIMCTHI ydera
HHIOIHWBHUOYAJIbHBIX JIOCTHXKEHUH MEpE/Iat0TCsA B LEHTPAJIBHYIO IIPHUEMHYIO KOMHCCHUIO
AL BBOJa OLICHOK B CUCTEMY yHHBCpHC B JICHb OI'VIAIlIEHWs PE3YJIbTATOB dK3aMeHa.

[Tocne BBO/Jia OaoB IIPOTOKOJIbI, 3K3aMEHAaIIlMOHHBIC JIMCTBI M JIMCThl Yy4eTa
HUHJIWBHUAYAIBHBIX IOCTHXCHUH NCPEAarOTCsA B OTHAECJ acClIMPaHTypbl M XpPaHSATCS B
JIHMYHOM JI€Jie ITOCTYIaoIIero.

1. COAEP)KAHHUE ITPOI'PAMMBbI:
O6mas yacTb
Pasyien I. MaremaTiueckre OCHOBBI CHCTEMHOIO AHAIM3A U YIIPABJICHUS
1.1 DOniemenTtsl TeopuM MHOXKeECTB. [loOHATHE MHOXeECTBa, OMepaludy Hajl
MHO)KecTBaMH. Konednple U OGeckoHeuHble MHOXECTBAa. DBHHapHbIE OTHOILEHUS.
[ToHsATHE MOIIHOCTH MHOXECTBA. DKBHUBAJIEHTHOCTL MHOMXECTB. YIIOPAI0YEHHOCTD.

AKCHOMBI BbIOOpA.

1.2 OcHOBBI ()yHKIMOHATIBHOTO aHaau3a. THIBI MPOCTPAHCTB (TOMOIOrHYECKOe,
MeTpHUYecKoe, JIMHEHHOe, HOpMHUpoBaHHOe). CxojuMOCTh M mojHoTa. [HIsbepToBO
NpOCTpaHcTBO. JIMHelHble omepaTopbl M (YHKUMOHAIBI, MX cBo#cTBa. OOpaTHBIE
orneparopel. Teopema o HesiBHOW (yHKIMH. [IpuHIMI cxxaThIX 0TOOpaXKeHUi, Teopema
O HEIIOJBHIKHOM TOUKE.

1.3 Jlubdepenumansupie  ypaBHeHHs.  TeopeMbl  CyIIECTBOBaHHMS M
C[IMHCTBEHHOCTH  pemleHMs  3agauu  Kowmwm  ai1g  cucteM  OOBIKHOBEHHBIX
nuddepeHInanbHbIX ypaBHeHUi. Pemenue suHeiiHoNW HeoaHopoaHol 3amaun Kommn.
HenpepeisHocTh 1 auddepeHIHpYeMOCTh pelIeHri 110 mnapameTpaM M HadallbHbIM
JNaHHBIM. AHATUTHYECKHUE M YUCJICHHBIC METOHBI PellieHUs] JTMHEWHBIX U HeJMHEHHBIX
HavallbHbIX M KpAaeBBIX 3a/1a4 I cucTeM JuddepeHranibHbIX ypaBHEHHIA.

1.4 MaremaTtuyeckoe nporpamMmmupoBanue. OCHOBBI TEOPHH K YUCIIEHHBIE METO/IbI.
DIIeMEHTBI  BBITYKJIOTO aHajiu3a. Merousl 6e3yclloBHOW MHMHHMH3ALUU: METOJ
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HAUCKOPEHILEro CIIycKa, METOJ CONpPSDKEHHBIX TIpajuMeHToB. Merox HeloToHa.
JluneliHoe mnporpaMMupoBaHHe. THIIOBBIE 3aJa4yd JMHEHHOIO IIPOrPAMMHPOBAHMS.
Teopewmsr nBolictBenHocTy. Henubeiinoe nporpammuposanue. Teopema Kyna-Takkepa.
Cemnoasi Touka ¢ynkuun Jlarpamxka. UncieHHble METOABI: METON INTpadHBIX
(QYHKUMH, METOJ IIPOEKIMH BO3MOXHBIX HAIlpPaBJIEHUM, METOX CONPSIKEHHOrO
PaiueHTa, METOJl MPOCKLUHH TpaHeHTa, METO)( JIMHeapu3allui, METO/Abl I100abHOM
onTuMu3auuu. [lenouncienHoe nmporpaMmupoBanre. MeTo OTCEKAIOMIHUX IJI0CKOCTEMH
¥ METOJ BETBEU M IPaHUIl B LEIOYHUCIEHHOM MPOrPaMMHUPOBAHHH.

1.5 DrnemMeHTBI TEOpUH BEpPOSATHOCTEH W clydalHBIX mpoueccos. IIpoctpancTso
9JIeMEHTapHbIX coObITHH. CryyaliHble BeMHMYMHBI M (QYHKUMH paclpejelicHus.
HesaBucumocTs coObITHi M ciydaiinbix BenwuwH. Mcnsitanus bepruyim. Uucnossle
XapaKTEepUCTUKH  CIIy4aWHBIX BEJIMYUH. 3akoH OoJbliux 4ucen. LleHTpanbHast
npenensHas teopema. Teopema Ilyaccona. Jluckperhsie nenu MapkoBa. Dproauyeckas
TeopeMa Juis uerneid Mapkosga.

Pazznien II. CucTeMHBIN aHaIN3

2.1 Ilonste 0 cucTeMHOM noaxone. Brinenenue cucremsl W3 cpeabl. IlonsTue
nenocTHocTH. CHCTEMHBIE TOHSATHUSA: BXOJ, BBIXOJ, OOpaTHasi CBA3b, OIPaHHMYEHHUS.
Onucanne cucreMm. OOmas cxema CHUCTEMHOro moaxoja. IlocTpoeHue Mojelneii.
Kpurepuu 1 ajibTepHaTHUBBI.

2.2 Mertonel MOAEIMPOBAaHHUS B CHUCTEMHOM aHaiu3e. MoOJeild CTOMMOCTH WU
spdextuBHOCTH. CHHTE3 CTOMMOCTH ¥ 3(pPeKTHBHOCTH. ONTUMHU3ALMOHHBIE W
UMHUTAlMOHHBIE  MoOJAeNH. JleTepMHUHHpPOBAaHHBIE M  CTOXAaCTHUYECKHE  MOJIEIIH.
MapkoBckue Mojenu. SI3bIKM  MOJENUPOBaHHS: HX OCHOBHBIE OCOOEHHOCTH,
JIOCTOMHCTBA U HEJOCTATKH.

2.3 MHorokpurepuanbHas ontuMusanus. Bunpel oneHok u mkan. Ilocrpoenue
MHOXeCTBa 2((GEeKTUBHBIX BapUaHTOB. BaxHocTh kpuTepueB. KoMmneHcalus Kputepues
o OTHOCHUTEJILHOH Ba>XHOCTHU KpHTEpHUEB. CBepTI{a KpUTepHueB. BeKTOPHaS!
ONTUMU3AlMs. YCJIOBUSA IHapero-onTUMalibHOCTH. [lpubnnikenHoe mocTpoeHue
[IapeTOBCKOW IpaHHUIbl. 3aMellleHHe KPUTEPUEB 110 BaXKHOCTH.

2.4 OcHOBHBIE TIOHATHUS TEOPUU UTP. MIrphl IBYX JIMIl ¢ HYJIeBOM cyMMoii. Teopema
o muHUMaKce. CmemanHble ctpaterun. PaHosecue Hama. Jluddepenumansubie Urpsl.

PA3JIEJI III. YopaBsieHue TMHAMHUYECKUMH CUCTEMAaMHU

3.1 Ilonste o nuHamuyeckoi cucreMe. OCHOBHbIC IPHHIIMIBI YIIPaBJIEHHS.
Knaccudpukanuus 3ajgay. CTpyKTypa, THIIBI U OCHOBHBIE (DYHKIIMOHAJILHBIC JIEMEHTEI
CUCTEM YIIPABIICHHS.

3.2 Jluneiinpie HempepsIBHble cucTeMmbl. OriepatopHas (opMa ypaBHEHMH

JIBMOKEHUS JUIsI CUCTEM C MOCTOSHHBIMH Koddduimenramu. Ilepenarounas ¢ynkims.
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CrpykTypHas cxeMa cHCTeMbl. THIIOBBIE 3BEHbS CHCTEM yIpaBJIeHUs. YIIPaBISieMOCTh,
Ha0JII01aeMOCTh U CTAOMITM3UPYEMOCTh JINHEHHON crcTeMbl. KpuTepun yrpasiseMocTy
1 HaOJII01aeMOCTH.

3.3 Henuneiinele  HempepbiBHBle  cHcTembl.  Da30Boe  IPOCTPAHCTBO.
YcroiunBocTs. MecneoBanne ycTORYMBOCTH MEPBBIM M BTOPLIM MeTojioM JlsinmyHoBa.
Crabunmsanusi HeNMHEHHBIX HENPEPBIBHBIX JIMHAMUYECKHX CHCTeM. CHUCTEMBI ¢
MEPEMEHHOM CTPYKTYPOH.

3.4 JluckperHble cHcTeMbl. MeTOABI HMCCIENOBAHMS JIMHEHHBIX IHCKPETHBIX
cucteM. Peluenue HavanpbHOH 3amaunm s JIMHEHHOM HEOJHOPOJAHON IMCKPETHOM
CHUCTEMBI. Y CTOWYNBOCTD JTMHEHHBIX U HEJIMHEHHBIX TUCKPETHBIX CUCTEM.

3.5 OnrumansHoe yrpaBieHHe B yCIOBHSX MOJIHON unpopmauuy. Bapuaiuonnoe
UCYHUCIICHUEC KaK 4YacThb TEOPHHM ONTHUMAJbHOrO yripaBicHus. IlocraHosBku 3amau
ONTHUMAJIBHOIO YIPABICHUS Ul HENPEPBIBHBIX M JUCKPETHBIX cucTeM. DYHKIIMOHAIIBI
kadyectBa. 3ajaun Maiiepa u bBonbua. IlpunHumn makcumyma I[loHTpsaruHa juis
HENIPEPBIBHBIX M JMCKPETHBIX YIPABIAEMBIX CUCTeM. MeToa JIHHAMHYECKOro
NporpaMMHUpOBaHus. YpasHeHue bennMana /Ui HelpepbIBHBIX M JIMCKPETHBIX 3ajad
ONTUMAJIbHOIO ynpaBjleHMs. Pewenue 3agauum  onTUMalbHOM  CTA0MIM3alLHMU ¢
IIPUMCHEHHUEM JIOCTATOYHBIX YCIIOBHH ONTUMalbHOCTH B opMme ypaBHenus beiimana
M MaTpu4HOro ypaBHeHHs Pukkartu. JImHelHo-KBanpaTHYHbBIE 3a/[a4d ONTUMAJIBHOTO
ynpapieHus. Beibop onrumanbHbIX MapaMeTpoB HACTPONKH peryinsTopos. UucieHHbie
METO/IbI OIITUMAJIBHOTO YIIPABJIEHHS.

3.6 Ynpasienue B YCI0BUSAX HeoupeaenéHHOCTH. CTaTHCTHYECKHME M HIPOBbIE
METOABl B TCOPUH aBTOMAaTH4ecKoro ynpasieHus. Ounsrpauus no Bunepy-Xondy.
Ontumaneubiit uneTp Kanmana. OueHKu, CTaTHCTHUECKME peIIeHHs, IpOBepKa
runore3. OUEHKH apaMeTPOB CTAaTUCTUYECKHX 0OBEKTOB, JIMHEHHAs perpeccusi. Meton
HaHMEHbIIUX KBaapaToB. PoGacTHOCTE.

3.7 Meroael wuaeHTUGUKamuH. DPOpMyIMpPOBKA 3agad  MAECHTUDUKALUMU U
Kiaccu(uKauusi MeToJIoB ujaeHTHUKauu. Teopus oueHok. Teopust cTaTHCTUYECKHUX
pemienui. bakecoBckuil mnoaxon. I[lpunnun muHMMakca. MeToj i MaKCHMalbHOTO
IpaBAoNOA00us.

Pazpnen IV. ObpaboTka undopmarmu
4.1 llonatue undopmanuu, coobuienuit U ob6paborku wuHpopMauuu. Oblee

ONHCaHUe TEXHUYECKHX CPEJICTB IpesacTaBieHuss uHbopmauuu. HMudopmamus wu

vuHpopMalMoHHble cucTembl. Crenuduka HHOOPMAIMOHHBIX CHCTEM. [IpUHIMIIEI

MAallMHHOW OpraHM3alui o0paboTkM HMHGOPMALMH, APXUTEKTYPhl BBIYMCIUTENBHBIX

MamuH. KOMIBIOTEpBl € paclIMpeHHOM ¥ COKPAaIlleHHOW CHCTEMOM KOMaHJI.

Texnuueckoe obecnieyeHue BbIMONHAeMBIX GyHkuui. Cpena mnepegayd JaHHBIX.

IIpeobpazosanue COOOIIEHHH B 3JEKTPUYECKHE CHTHANBI, MX BHIBl M TapaMeTphl.
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JIUCKpeTHBIN KaHall CBSI3U M ero MpOIycKHas crocobHocTs. Teopema Korenbuukosa-
[llennona. IIpeobpazosanue Pypne.

4.2 OcHoBHbIE BH/IbI TIPOTPAMMHOr0 obecriedeHus. [IporpaMmuble MPOIYKTHI H
CCPBHUCBL. APXHMTEKTYpa MPOTPAMMHBIX CHCTEM. TEeXHOJOrMHM HpPOEKTHPOBAHUS
NPOrpaMMHBIX cHUCTeM. IIpuUHLKUIBI pa3paboTKM uelloBEeKO-MalllMHHOrO HHTepdeiica.
[lpouenypras u  0OBEKTHO-OPMEHTHPOBAHHAS —NAPAJMIMbl  TIPOrPAMMHUPOBAHMS.
[loHsiTe ¥ MCIIONIB30BaHKME THITOB JAHHBIX B [IPOrPaMMUPOBAHHU Ha S3BIKAX BBEICOKOTO
YPOBHA U OOBEKTHO-OPHEHTHPOBAHHOM  MPOIPAMMHUpPOBaHMM. TecTHpoBaHMe
IPOrpaMMHOro obecrevyenus. IIpUHIMIIBI OpraHU3alM¥ MHOr03aJauHoii paboThl B
COBPEMEHHBIX  BBIYMCIIMTENIBHBIX  CHUCTEMax.  BBIUHCIMTENIbHBIE  MPOIECCHI,
BBIYMCIIUTEIbHBIC HUTH, OllEpallMOHHbIE CPECTBA UX MOPOXK/IEHHUS H 3aITyCKa.

4.3 banku u 6a3el naHHbIX. Mojenn npencraBieHus [aHHBIX, apXHTEKTypa M
ocHoBHble GyHkuun CVYBJ/l. Pensuuonnsiii moaxox Kk opranuzauuu bJl. Meromsr
MPOCKTHPOBAHUS ~ PEJISAIMOHHBIX 0a3 JaHHBIX (HOpPMAaIU3al(Ud, CEMaHTHYECKOe
MoJlefIipoBaHue AaHHbIX, ER-nuarpammer). SI3eiku nporpammuposanus B CYBJ], ux
Knaccuuxanus 1 ocooeHHocTH. CranaapTHbli 361k 6a3 1aHHbIX SQL.

4.4 OcHOBHbIE ceTeBble KOHLENUUH. [00ajbHble, TEPPUTOPHAILHBIE U
nokaneHble cetd. IlpoGnemel cranmaprusaumu. Cereas monens OSI. [lpunHiunsl
¢yHKkuroHHpoBaHus Internet, THIOBBIe HHMOPMALMOHHBIE OOBEKTHI H PECYpPCHI.
Kouessie aciextsl WW W-TexHo10r1H.

4.5 OcHOBHBIE Da3fiesibl TEOPHUH M IPUIOKEHUH MCKYCCTBEHHOIO HMHTENJIEKTA.
Onucanve W moctaHoBKa 3ajaud. VMckyccrBeHHble HeMpoHHBIE ceTH. [IpuHIMNBI U
anroput™mel  obydennss HMHC. AunropurM o0paTHOro pacnpoCTpaHEeHUs OIIMOKH.
HasnayeHne W NpPUHLIMOBI TIOCTPOSHMS JKCHIEPTHBIX cucTeM. Kiaccuduxarus
JKCIIEPTHBIX CHCTEM.

Pazngen V. CnenuasnsHas 4acThb

1. MeTonbl IpUHATHS PElIeHHH B YCIOBHSIX HEOIPe/IeIeHHOCTH. ["apaHTHpOBaHHbIE
M paBHOBECHBIE pEIIEHHs, HEueTKHMe MHOXecTBa. [lmaHupoBaHMe 3KCIIepUMEHTa Ha
OCcHOBe KpuTepus balieca. [apanTupoBaHHBIE pelIeHHs IO KpUTepusM Baibja,
CeBumxa, ['ypBuiia.

2. OnrumanbHas QUIBTpalMs CHIHAIOB. JIMHeiHbIE HempepbIBHBIE M LU(MPOBLIE
(DUIBTPBI, ONTHMAJbHBIE II0 KPHUTEPHIO MakKCHMMyMa OTHOIIEHHS CHTHAI/LIYM.
DuIbTPel, ONTHMAbHBIE 110 KPUTEPHI0O MHHHMYyMa CpEJHEr0 KBajpaTa OLIMOKH.
@unetp Konmoroposa-Bunepa. VYcioBus ¢uzMyecKodl peanusyeMoCcTH (GHUIIBTpA.
PexypcuBHBIE W HepeKypcHBHBIC GWIBTPEL. DUIBTPBI, ONTUMAILHBIE 110 KPUTEPHIO
MHHHMyMa cpejHero ksaapaTta owmuOku. ®Puibrp Kanmana. YpasHenus Puxkatu u



MeToJbl HX pemeHus. HenpepeiBHble W 1UGpOBbIe MOAH(HUKALKK  (UILTPOB.
['apanTHpOBaHHOE OLIEHHBAHHE.

3. IlpumeHeHue HEHPOKOMITBIOTEPHONM TEXHHKHM Ipu 00paGotke HH(OPMAIMH.
HckyccrBenHbllt HefipoH. AKTHUBauuoHHble GyHKIMKA. OHOCIOHHbBIC U MHOTOCIOHHBIC
HCKYCCTBEHHbIE HeHpoHHble ceTH. HelipoHHble ceTH ¢ OOpaTHBIMH CBSI3SIMH.
OOyuaromuii  anroput™  0OpaTHOr0  pacmpocTpaHeHHs — ommOkd.  Bwibop
MHOOPMATUBHBIX IPU3HAKOB U COKPAIlCHHME pPa3sMEPHOCTH BEKTOPOB BXOJHBIX
peanusalMi Ha OCHOBE HEHpPOCETEBOW TEXHOJIOTHHM € HCIIOJIL30BAHMEM HayaIbHbIX
PETPECCHOHHBIX CTaTUCTHYECKHX XapaKTepUCTHUK. OOyyenue  HelpoceTH.

dopmupoBaHne 00y4YalOIero M TECTOBOTO MHOXeCTBa. Bribop dyHKIMOHANA
OITUMHU3ALHH.

4. Heuetkne MHOxecTBa. IlpuHamie)kHOoCTh MHOXKecTBY. CBONCTBA HEYETKHX
MHOXKecCTB. IIpuknannele 3a1ayn HedeTko# joruku. MopMel NpeACcTaBIeH|s HEYETKUX
MHOECTB U MUX KOMIIBIOTEpHAS peaTr3alys.

5. Hewerkue xonTpostepsl. Heyetkue cucteMs! yrpasienus. [ MOpuiHble CHCTEMBI
perynuposanus. HeyeTkas joruka B 3agade QuiIbTpaiiuu.

2. OKBAMEHAIIMOHHBIE BOITPOCHI
OK3aMeHallMOHHBIE BOIPOCHI K pa3ieny 1:

1. TloHaTHe MHOXecCTBa, oniepaluu HaJ MHOKecTBaMH. KoHeunble H 6GecKoHeUHbIe
MHOecTBa. buHapHbIe OTHOIIEHUS.

2. lloHATHe  MONIHOCTH  MHOXECTBA.  DKBUBAIIEHTHOCTH  MHOYECTB.
Ynopsno4eHHOCTh. AKCHOMBI BbIOOpa.

3. Twumel  mpocTpaHCTB  (TOIOJIOTMYECKOE,  METpPUYECKOe,  JIMHEHHOE,
HOPMHUPOBaHHOE). CXOAMMOCTb U M0JHOTA. | MJIbOEpTOBO MPOCTPAHCTBO.

4. JIuneineble onepatopsl U GYHKIMOHAJIBL, UX cBoicTBa. OOpaTHbIE OllepaTophl.

5. Teopema o HesiBHON (yHkuuH. [IpUHIUI CKATBIX OTOOpa’keHHH, Teopema o
HEIOJABUKHOHM TOYKE.

6. TeopeMbl cymiecTBOBaHMS M €AMHCTBEHHOCTH penieHus 3anayv Ko s
CHUCTEM OOBIKHOBEHHBIX JU(GEepeHINaTBHBIX ypaBHeHHH. Perenve JMHeRHOM
HeoqHopoAHOH 3anaun Kowmm. HenpepsiBHOCTE M U depeHIIUpYEeMOCTh pelieH|# 110
napamMeTpaM M HadallbHbIM JaHHBIM.

7. AHamUTHYEeCKUE M YHUCJIGHHBIE METOJbI pElIeHHs JTHHEHHBIX W HeJIMHEeHHBIX
HaYallbHBIX M KpaeBBIX 3a/1a4 JJIsl CHCTEM JU(pPepeHIIHaIbHBIX YPaBHEHHH.

8. Metronbl Oe3ycioBHONW MUHHMH3ALWU: METOJ HAHCKOPEHIIEro CIycka, METOj
COMPsKEHHBIX I'pajgueHToB. Merox HeioToHa.

9. Jluneiinoe MporpaMMHUpOBaHUE. Tunossie 3a71a4u JIMHEWHOI0

IporpaMMHUpoBaHus. TeopeMbl IBOUCTBEHHOCTH.
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10. Hermmuedinoe nporpammuposanue. Teopema Kyna-Takkepa. CetoBast Touka
(Gynkiun Jlarpamka.

I1. Yucnennele wmeronpl: Meton mTpadHBIX (QYHKUMEH, METOA TNpPOCKLHH
BO3MOXXHBIX ~HAIIPABICHHH, METOH COIPSIKEHHOTO TPAJIMEHTa, METOJ IPOEKI[UH
rpaueHTa, MeTOJ[ JTUHEeApHU3alIUU, METO/IBI INTI00ATLHON OIITUMM3ALIMH.

12. IenoyncnenHoe mnporpammupoBanue. MeToj OTCEKAIOMMX IUIOCKOCTEH M
METO/I BETBEH M I'PAHMI] B LICJIOYUCIEHHOM IIPOrpaMMHUPOBAHHH.

13. IpoctpancTtso snementapHbix cobbitnid, Cirydaiinble BEIMYMHBI U (GYHKIAHN
pacnpeneneHus. HesaBucumocTb cOOBITMH M ClOy4aiHBIX BeJMyuH. McmbITaHus
bepnynu.

14. Yucnosble XapaKTEPUCTUKH CIYYalHBIX BEIWYMH. 3aKOH OOJBIINX HYHCE.
[lentpanbHas npenensHas Teopema. Teopema [lyaccona.

15. Muckpernsie nenu Mapkosa. Dproaudeckas Teopema jyisi lieneit Mapkopa.

DK3aMeHalMOHHEIE BOIIPOCHI K pa3jieny 2:

1. Ilonsitie o cucreMHoM nojxose. Ilonstre nenocrnoctu. CUCTEMHBIE OHSITHS:
BXOJI, BEIXO/], 0OpaTHas CBs3b, orpanudeHus. OIHUCaHUe CUCTEM.

2. Obmas cxema cucTeMHOro mnoxaxoxa. Ilocrpoenue Mmopenei. Kpurepuu u
albTePHATHUBEI.

3. MeTozbl MOIEITMPOBAHHUS B CHCTEMHOM aHaJIH3e.

4. Mojienu ctoumocTd U 3 dexktuBHOCTH. CUHTE3 CTOUMOCTH U 3(h(HeKTHBHOCTH.

5. OnTvuMu3allMOHHBIE M MMHTALUMOHHBIE MOJENH. JleTepMMHHpOBAHHBIE U
CTOXACTUYECKHE MOJIEITH.

6. MapkoBckue MoOJeNH. SI3bIKM MOJETHPOBAHUS: WX OCHOBHBIE OCOOEHHOCTH,
JIOCTOMHCTBA U HEJJOCTATKH.

7. MHOTOKpHTEpHAIbHAsl ONITUMH3ALIMs. BUIBI OLEHOK U HIKaJI.

8. IloctpoeHne MHOxkecTBa 3()(EKTUBHBIX BapHUAHTOB. BaXHOCTh KPUTEPHUEB.
KoMneHcauuss KpurepreR IO OTHOCHTENILHOM BaXHOCTH Kpurepuer. Creprka
KPUTEPHUEB.

9. BekTtopHas ONTUMH3aLUA. YCIOBUS MapeTO-ONTHMAIBLHOCTH. [IpubinxeHHoe
MOCTPOEHHUE MAPETOBCKOM I'PpaHUIlbl. 3aMellleHHe KPUTEPUEB 110 BaXXKHOCTH.

10. OcHoBHbIe TIOHATHA Teopuu Urp. VIrpel IBYX JIMII C HyJIeBO# cymMoii. Teopema
O MUHHMAkKce.

11. Cwmemanneie crpareruu. PaBHoBecwe Homa. Jluddepenumansnas urpa
npeciieI0BaHUsA-YKIOHEHUs /IS JIBYX OJIHOTUITHBIX 00BEKTOB.

DK3aMeHallHOHHbIE BOIPOCHI K paszeny 3:
1. Tlonstne pauHamudeckodt cucteMbl. OCHOBHBIE NPHUHUMIIBI YIIPaBJICHHUS.

Knaccudukanus 3amgau.




2. Crpykrypa, TUIBl M OCHOBHBIE ()YHKIMOHAIBHBIE DJIEMEHTHI CHCTEM
YIIpaBICHHS.

3. JluueiiHble HenpepelBHBIE cucTeMbl. OmepatopHas (opma ypaBHEHHIt
ABHIKECHHS JUISL CUCTEM C TIOCTOSHHBIMH Kod(duuuentamu. llepenarounas GyHxims.
CrpykTypHas cxeMa cucTeMbl. THITOBbIE 3BeHbS CUCTEM YITPABICHHUS.

4. Yipas/seMocTb, HaOMIOAAEMOCTh M CTAOMIM3UPYEMOCTD JIMHEHHON CHCTEMBI.
Kpurepuu ynpasnsiemocty v Hab/II01a€MOCTH.

5. Henunelinsle HenpepbiBHbIe cucTeMbl. PazoBoe MpocTpaHcTBO. Y CTONYHBOCTD.
HccnenoBanue ycTORYMBOCTH IIEPBBIM M BTOPBIM MeTOz10M JIsmyHOBa.

6. Crabunusaius JUHEHHBIX HENPEPbIBHBIX AMHAMUYECKUX cHcTeM. CHCTEMBI C
MIEPEMEHHON CTPYKTYPOH.

7. JIuckpeTHBIe cucTeMBbl. MeTO bl UCCIIeIOBAHUS JIMHEHHBIX JINCKPETHBIX CHCTEM.
Pelienne Ha4anbHOH 3a7auu IUIsl JTMHEHHON HEOJHOPOIHOM JMCKPETHOH CHCTEMBI.
YCTOWYMBOCTD B JIMHEHHBIX M HEIMHEMHBIX IUCKPETHBIX CHCTEMAX.

8. OnrumaiibHOe ynpaBlieHHe B YCJIOBHSX I0JHON wH(popManuu. Bapuanmontnoe
ucyrciaeHne. IlocTaHOBKM 3aja4 ONTHMAIBHOTO YIpPABICHMs JUIs HENPEPBIBHBIX M
JIMCKPETHBIX cUCTeM. 3aiauu Maliepa u bonblia.

9. Jlunamuueckoe mporpammupoBanue. [IpuHIMIT onTUManbHOCTH besmana.
Ypasuenne bennmana Ui HeNpepbIBHBIX M IMCKPETHBIX 3a/1a4  ONTHUMAJILHOTO
YIIPaBIIEHUS.

10. TIpuaumn wmakcumyma IIoHTpsSsTMHA M7 HENPEPLIBHBIX M JMCKPETHBIX
yipasiisiemblx cucteM. CyliecTBOBaHHE ONTUMAJIBHBIX YIIPABJIEHUH.

11 JIunenHo-KBaipaTHYHEIE 3a71a49u OITUMAJIBHOTO YIIpaBICHUS.
Hubdeperunansupie U anredbpavdecKkue MaTpHuUHbIE ypaBHeHMs  Puxkatu uis
HETPepbIBHBIX U JIMCKPETHBIX 3a/1a4 ONITUMAJIBHOIO YIIPABIIEHUS U UX Pa3peliiMOCTb.

12. OntumainbHble peryasiTopbl U CBSI3b C YCTOHYMBOCTHIO. UMCIIEHHBIE METOBI
ONTUMAaJIbHOI'O YIIPABJICHUS.

13. Vnpasienue B ycnoBusix HeomnpenenéHHOCTH. CTaTUCTUUYECKHE U HUIPOBLIE
METO/Ibl B TCOPUU aBTOMATUYECKOTO YIIPABJICHHUS.

14. ®unsrpanus no Bunepy-Xondy. Ontumansasiid uistp KajiMana.

15. OueHkH, cTaTUCTUYECKHe pellleHHs, NMpoBepka runores. OUeHKH nmapaMeTpoB
CTaTUCTHYECKUX OOBEKTOB, JIMHEHHas perpeccus. MeToji HAaUMEHBLIIMX KBaJpaTOB.
PobacTHOCTS.

16. Meronel unenruduxanyuu. QDopmyIMpoBKa 3a1ad  WISHTHPUKALUH U
KJIacCU(UKaAILUs METOI0B UACHTU(DHUKALIUH.

17. Teopus ouenox. Teopust cTaTHCTHYECKHMX pelleHHMH. BalecoBcKMil 1mojaxoj.
IIprHuMn MuHMMaKca. MeTo/1 MaKkCHUMaJIbHOTO IIPaBIooT00HS.

i3KE!aM'SHEII_I,HOHHI:.IG: BOIIPOCHKI K pazjeny 4:




I. Ilonsrue wundopmauuu, coodueHuid U oOpaboTku HHPopMmauuu. OOiee
OIMCaHUe TEXHUYECKUX CPE/CTB Ipe/cTaBlieHus HHPOopMaL1K.

2. Mudopmanus u uHdopmainmonnsie cucreMmbl. Crienuduka MHGOPMAITMOHHBIX
cucteM. [IpuHIMIBI MalIMHHOM opraHu3auuu 00paboTKKM MH(GOPMALIUH, apPXHUTEKTYPBI
BBIYHCIIUTEIFHBIX MAIIIHH.

3. KommbioTepsl ¢ paclIMPeHHOW M COKpPAUIEHHOW CHCTEMOW KOMaH]I.
Texnuueckoe obGecrieueHue BbIMONHSAEMBIX (yHkIuil. Cpena mnepepayd  JaHHBIX.
HpCOGP%OBaHHe COO6IIJ;€HHI>1 B 3JICKTPHYCCKHE CHUI'HAJIbl, UX BH/1bl M IIAPpaME€TPhI.

4. JIMCKpeTHBI KaHall CBS3M M €ro IMpolyckHas crnocobHoctb. Teopema
Korenbnukosa-Illennona. [lpeobpazoanue @ypse.

5. OcHoBHBIE BHBI IpOrpaMMHOT0 oOecrnedeHus. [IporpammHBIe MPOIYKTHl U
CEPBUCHI. APXUTEKTYpa IIPOrPAMMHBIX CUCTEM.

6. TexHOIOrMU NMPOEKTHPOBAHUS MPOTPAMMHBIX cUcTeM. [IpHHIUIEI pa3paboTku
yeJoBeKo-MalmuHHOro uHTtepdeiica. IlpouenypHas u 00BEKTHO-OpHEHTUPOBAHHAS
napajurMel IpOrpaMMHpPOBAHHS.

7. IloHsiTHe ¥ KCHOJB30BAHHE THIIOB JIAHHBIX B IIPOrPAMMHPOBAHUU HA SI3bIKAX
BBICOKOI'O YPOBHSI U 00BEKTHO-OPHEHTHPOBAHHOM NMPOTPaMMHUPOBaHUH. TecTHpoBaHHe
IPOrPaMMHOI0 obecIieYeHHUs .

8. IllpuHIMOBI OpraHM3allid MHOr03ajJa4yHoid  paboThl B COBPEMEHHBIX
BBIYMCIIUTENIbHBIX CHCTeMaxX. BbIUMCIHUTEIbHBIE MPOLECCHl, BBIYUCIUTEIbHbIC HUTH,
OllepallMOHHbIE CPEeICTBA UX IIOPOXKAECHHS U 3aIlycKa.

9. banku u 0a3bl JaHHBIX. Mojeinu NpeAcTaBleHUs JaHHBIX, apXUTEKTypa M
ocHoBHbIe GyHKIHH CYB/I.

10. Penstumonubli nojaxox K opranuzauMd bBJ[. Metonbl NpoeKTMpOBaHHs
peNAIUOHHBIX 0a3 AaHHBIX (HOpMalM3alysi, CeMaHTUYECKOe MOJICTUPOBaHUE TaHHBIX,
ER-nuarpammel).

11. S3biku nmporpammupoBanus B CYDBJl, ux kinaccudukanus 1 ocoOEHHOCTH.
CrannapTHbI# 361K 6a3 nanHbeIx SQL.

12.  OcHoBHBIE ceTeBble KOHUENUUU. [noGanbHble, TEpPpUTOPHUAIbHBIE U
JokanbHble ceTd. [Ipodnemsl ctanpaprusanuu. Ceresast mojens OSI.

13. Ilpunnunel ¢yHKIMOHMpoBaHUs Internet, THIOBBIC HWHMOPMAMOHHbBIC
00bekThl U pecypebl. KintodeBsie acriekTel WW W-TeXHOIOTHH.

15. OcHoBHblE pa3jeibl TEOPUH M IMPUIOKEHHWH HCKYCCTBEHHOIO HHTEIJIEKTa.
Onucanue u rmocTaHoBKa 3ajaud. VckyccTBeHHBle HelpoHHbIe ceTH. [IpUHLMIBI U
anroput™bl o0ydyenus MHC. Anroputm oOpaTHOro pacrpocTpaHeHHs OLIHOKH.

16. HaznayeHue ¥ NpUHUMIIBI IOCTPOSHUS IKCHEPTHLIX cucTteM. Kiaccudukanms
IKCIIEPTHBIX CUCTEM.

JK3aMeHAIMOHHBIE BOIIPOCH] K pazaeny S:
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1. MeToJbl IPUHATHUS PeLlleHUH B YCIOBHUSX HEONpPeIeeHHOCTH. [ apaHTHpOBaHHbIe
M paBHOBECHBIE PEINIEHHUs, HEYETKUE MHOXKecTBa. [ naHupoBanue 3kcriepumeHTa
Ha OCHOBe KpuTepusi baiieca. I'apaHTUpOBaHHBIE peUIEHUS 110 KPUTEPHUAM
Bansna, CeBumka, 'ypBuiia.

2. OntumansHas ¢unbTpanus curHanoB. JluHeiHble HenpepbIBHbIE U LU(PPOBbIE
(puIIBTpEI, OMITUMANBHEIE 110 KPUTEPHIO MAKCUMYMa OTHOIICHMS CHIHAJ/LIYM.

3. ©OuabTpel, ONTUMAIBHBIE 10 KPUTEPHIO MHHUMYMa CpEJIHETO KBajpaTa OLIMOKH.
Ounprp Kommoroposa-Bunepa. Ycnosus dusudeckoit peanuzyemoctu GpuibTpa.

4. PexypcuBHBIE M HepeKypCHBHbIC GWIbTPbL. @OUILTPEl, ONTUMANLHBIE 10
KPUTEPUIO MUHUMYMa CpeiHero keajapara omnoku. @unstp Kanvana.

5. VYpaBHenusa PukkaTH W MeTombl MX pemeHus. HemnpepwiBHble W 1H(POBEHIE
MoJIUGUKalUK PUILTPOB. ['apaHTHpOBaHHOE OlIEHUBAHUE.

6. IlpumeHeHue HEHPOKOMIBIOTEPHOM TEXHUKM NpH 00paboTke HHGMOPMALIHH.
HckyccTBeHHBIN HEHPOH. AKTHBAIMOHHBIE PYHKIHK. OIHOCIONHBIE U MHOTOCIIONHBIE
UCKYCCTBEHHBIE HEMPOHHbIE ceTH. HellpoHHbBIE ceTH ¢ 00paTHBIMU CBSA3SMH.

7. OOyvalomuii  aaropuT™M OOpPaTHOrO  pacrlpocTpaHeHHs ommbku. Bribop
MH(OOPMATUBHBIX TPHU3HAKOB U COKpAIleHHE pPa3MEPHOCTH BEKTOPOB BXOJHBIX
peanusalMid Ha OCHOBE HEHPOCETEBOM TEXHOJIOTMHM C HCIIOJIB30BaHMEM HauyabHBIX
perpeccCUOHHBIX CTaTUCTHYECKUX XapaKTePUCTHUK. OOyuenue HelpoceTH.
QopmupoBaHie 00yyaloumlero M TECTOBOTO MHOXecTBa. Bwibop dyHKIMOHANA
ONTUMH3ALUH.

8. Heuerkne MHoOxectBa. [IpuHamnexHocts MHOXkecTBy. CBoiicTBa HEUeTKUX
MHOKECTB.

9. Ilpuknaguele 3ama4y¥ HeyeTKON JIOrMKM. OpMbI TNpPEACTABICHUS HEYETKHX
MHO)KECTB M MX KOMIIbIOTEpHas pealn3alus.

10. Heuerkue xontposnepel. HeueTkue cucremsl ynpanieHus. [ uOpujHble
cucTeMbl peryjiMpoBanus. Heuerkas noruka B 3ajiaue GUIBTpPaLUH.

3. KPUTEPUMA OHEHKH IMCBMEHHBIX OTBETOB ITPETEHAEHTOB U
OTBETOB HA BOITPOCHI YCTHOI'O COBECE/IOBAHUSI

3.1. KPUTEPUHU OLHEHKHU IMCBMEHHbBLIX OTBETOB

baju Kpurepuii
Ot 86 10 100 OTBeThl Ha IOCTaBJICHHbIE BOIIPOCHI B OHIIeTe
OasnoB U3J1araloTcsl JJOTHYHO, MOCIIE/I0BATENILHO U He TpeOyIoT

JOIIOJTHHTEJIBHBIX ITOSCHECHUH.

JleMoHCTpUpylOTCS IyOOKHE 3HAHUS AUCIUTLIMH
creuualibHOCTH. Jlenarorcs 060CHOBaHHBIE BBIBO/IbI.
OTBeT caMOCTOATENIbHBIM, IPH OTBETE MCII0/Ib30BaHbI
3HaHHs, NPUOOPETEHHEIE paHee.
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CdhopMmupoBaHbl HABBIKK HCCIIE0BATENHCKOM

J1esTeIbHOCTH
Ot 71 no 85 OTBeTbl Ha NTOCTABIIEHHBIE BOIIPOCHI B OMleTe
OajioB M3/1aratoTCsi CHCTEMATU3UPOBAHHO U TIOCIIE/I0BATEIBHO.

JleMOHCTpUpyeTcs yMEHUe aHaIUu3UpoBaTh MaTepuall,
OJIHAKO HE€ BCE BBIBOJBLI HOCAT ap[‘yMEHTHPOBaHHI:Iﬁ H
JIOKazarebHbIA xapakrep. Marepuan uznaraercs
YBEPEHHO, B OCHOBHOM IIPaBUJIBHO JlaHbl BCE
ONpecac]ICHUA U IMOHATHA.

JlonyiieHb! HeOOIbIIHE HETOYHOCTH IIPH BBIBOJAX
UCIIOJIb30BAHUU TEPMHHOB.

IIpoemoHCTprpOBaHBI HABBIKH HCCIIE10BATENIBCKOM

JeSTeIbHOCTH.
Ot 50 1o 70 JlonyckaroTcs HapyIlIeH!s B ITOC/IC/I0BATEILHOCTH
OanmioB U3JIOXKEHUSI TIPU OTBETE.
JleMOHCTpUPYIOTCS TOBEPXHOCTHBIC 3HAHUS JIMCIUILIMH
CII€EHHAJIBHOCTH.

HMmeroTcst 3aTpyIHEHUS C BBIBOJIaMH.
OrnpeziesieHUs ¥ TIOHATHS JTaHBI HEYETKO.
HaBbpIKkU HcceoBaTeIbCKOM AeATeIBHOCTH
npeJicTaBlIeHbl ¢1abo.

49 6ayutoB M MeHee | Marepuall u3jaraercsi HernocJje 0BaTe/bHO, COMBUMBO,
HE MpeJICTaBIIsIeT OIPe/IeJIeHHOM CUCTEMbl 3HAHUH 110
qucuumuiie. Jlonyuiens! rpyobie omrmOku B
onpe/e/IieHUsAX U MOHATUIX. OTCYTCTBYIOT HABBIKU
HCCJIe0BATEIILCKOH JeATEIIbHOCTH.

3.2 KPUTEPUHU OLHEHKHN YCTHBIX OTBETOB

O61uit 6an 3a 0OTBETHI Ha BOMPOCKI cobeceloBaHUs He JOKEH MpeBbIaTh 15
Oamnnos.

Cymma 0aJu10B 32 OTBETHI 10 OMJIETY M YCTHBIE OTBETHI Ha coOece/JoBaHUM He JIOJKHA
npeseimaTek 100 6annos.

4. OCHOBHAS JIMTEPATYPA

1. Auapuesckuit b.P., ®pankos A.JI. M30panHble ri1aBbl TEOPUH aBTOMATHYECKOIO
ynpaBieHus ¢ npumepamMu Ha sa3beike MATLAB. — CI16.: Hayka, 1999.

2. bpaiicon A., Xo [O-IlIu Ilpukiagnas teopus ONTUMAJIBLHOIO YIpaBJICHUS. —
M.: Mup, 1972.

3. BacunseB @.I1. Metoabl ontumuzauuu. — M.: @axropuan IIpecc, 2005.

4. Bentuens E.C., OuapoB JI.A. [lpukiagHbele 3a1a4d TEOPHH BEPOSTHOCTEH. —
M.: Pagno u cBs3b, 1983.
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5. JImutpuesckuit A.A., Jleicenko JLH. Ilpuknansele 3aJa4ud ONTUMAalbHOIO
yIIpaBJIeHUS JBHXXEHHUEM OeCMIOTHBIX JleTaTeJIbHBIX anraparos. -
M.: MammHocTtpoenue, 1976.

6. Jlapuyes O.W. Teopust u MeTozs! npuHsiTHs pemeduii. — M.: Jloroc, 2002.

7. MaTtemaTH4ecKre OCHOBBI TEOPUM aBTOMATHHECKOrO peryjupoBaHus. YueGHoe
nocodue / Meanos B.A., Mensenes B.C., Uemonanos B.K., IOmenko A.C.; noa pen.
b.K. YemonanoBa. — M.: Beicuiag mikoia, 1971.

8. MeTozbl KITaccHUYECKON U COBPEMEHHON TEOPUM aBTOMATHYECKOIO yIIPaBJIeHHUSI.
B 5 tomax / Ilox pen. Ilynkosa K.A., Erymosa H.JI. — M.: Uza-Bo MI'TY wum.
H.3. baymana, 2004.

9. Muxkpun E.A. BoproBele KOMIUIEKCHI yIpaBIcHUS KOCMUYECKHMH allllapataMu
M INPOEKTHPOBAaHHE HX IporpamMmHoro obecnedenus. — M.: Hzg-so MI'TY wum.
H.D. baymana, 2003.

10. Moucees H.H. Maremarndeckue 3aiayu CUCTEMHOro ananmsa. - M.: Hayka,
1981.

11. IleperynoB ®.1., Tapacenko ®.I1. Beeenue B cucreMubii ananus. — M.: BIII,
1989.

12. Ilontpsarun JI.C, bontsuckuit B.I'., 'amkpenumze P.A., Mumenko E.D.
Maremaruueckas TeOpHsi ONITUMAIbHBIX NpoLeccoB. — M.: @uszmarrusz, 1961.

13. Poiitenbepr 5I.H. ABTromatuyeckoe ynpasienue. 2-oe jgoi. uza. — M.: Hayka,
1978.

S. JOINOJIHUTEJIbHASA JIUTEPATYPA

1. Alisepman M.A., AneckepoB @.T. Bribop BapriaHToOB (OCHOBBI TEOPHH). —
M.: Hayka, 1990.

2. AnexceeB A.A., HMmaes JI.X., Kysemun H.H., Skosnes B.b. Teopus
ynpasiaenus. — CI16.: U3n-so CIIOIDTY «JIDTU», 1999.

3. AneckepoB @.T., Opremryk II. «Bpibopbl. ['onocoBanme. Ilaptum» —
M.: Akanemud, 1995.

4. Aneckepos @.T., Xabuna D.JI., IlIsapi /I.A. bunapHsle oTHOUIeHHs, Tpadbl U
KOJUIEKTHBHBIE pelleHus. — M.: @usmariur, 2013.

5. AdanaceeB B.H. YnpasneHue HeonpeieeHHbIMU AMHAMHYECKUMHA 00BEKTAMH.
— M.: Guzmatiut, 2008.

6. Adanacees B.H., Konmanosckuii B.b., HocoB B.P. Maremaruueckas teopus
KOHCTPYUPOBAHMsI CUCTEM ylpasieHus. — M.: Boicias mxkomna, 2003.

7. barenko A.Il. YnpasiieHue KOHEYHBIM COCTOSIHHEM JBHXKYIIMXCS OOBEKTOB. —
M.: CoBetckoe paauo, 1977.

8. Bentuens E.C. Mccnenosanue omepauuid. 3amayu, NPUHIUIEL, METOI0JIOTHS.
M.: Bricuas mxoia, 2001.
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9. Bentuens E.C., OpuapoB JI.A. Ilpukmnanusie 3aa4i TEOPUH BEpPOATHOCTEH. —
M: Panuo u cBs3s, 1983.

10. Bonkosa B.H., JlenncoB A.A. OcnoBel Teopuu cuctem. — CII6.: M3a-Bo
CIIoI'TY, 2004.

11. EropoB A.H. OcHoBEI Teopuu yrpasieHus. M.:@uzmartnut. 2007. — 504 c.

12. EmenesnoB C.B., Koposun C.K. HoBele Tumbl o0OpaTHON CBA3U: YHpaBieHHE
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ITPOI'PAMMA

BCTYNHTE/IbHOTO UCTIBITAHUSA B ACIIMPAHTYPY 110 HAYYHOM ClIeMalbHOCTH

2.3.1. Cucmemnviit ananus, ynpagienus u 06padomka ungopmayuu, cmamucmuxa
(Pusuxo-mamemamuyeckue nHayxu)

1. MPOUEAYPA NIPOBEAEHUSA SK3AMEHA

DK3aMeH NPOBOJUTCS B OYHOM (hopmare.

®opma npoBeleHUs K3aMEHA — IHCHMEHHO (OTBETBHI HAa BOMPOCHI BBIOPAHHOTO
IIPETEHAEHTOM OueTa).

KosmuectBo Bompocos B Ouiere ompenensercs ITporpammoit BCTYIIUTEIbHBIX
MCTIBITAHUH 110 COOTBETCTBYIOIIEH HAYYHOM CIIEHHAIILHOCTH M PABHO 3.

Bpemst /15t IOAroTOBKM MUCHMEHHBIX OTBETOB Ha BONPOCHI — He MeHee 60 MUHYT.
MakcumanbHoe BpeMs Uil NOArOTOBKH 180 MuHYT (TouHOe BpeMsl yKa3blBaeTCs
9K3aMEHALMOHHON KOMHUCCHEH).

ITepen nauanom osk3zameHa BMecTe ¢ OWIETOM BCe MpEeTEHAEHTHI [OMYHAOT
KapTo4ku ¢ ykasanueMm ID nocrynatoiero.

OTBeThl Ha BOIPOCH a0UTYPUEHTHI O(GOPMIAIOT HA YK3aMEHAIMOHHBIX JTHCTAX C
yKa3aHHWEM Ha HUX MHAUWBUIyanbHOTro Koaa (ID nocrynarorero), 6e3 ykazanus Gamusuu
HMmenu OtuecTra.

[To wucreyennn BpeMeHHM, OOO3HAYEHHOTO 3K3AMEHAIMOHHON KOMMCCHeH Ha
MOATOTOBKY OTBETOB, MPETEHASHThI CAAIOT JK3AMEHALMOHHBIE JIMCTBI HA IIPOBEpKY.
Kaprouku ID xpaHsTcs y mpeTeH1eHTOB 10 00bsIBICHUS pe3ynabTaToB dK3amMeHa. UneHnl
KOMMCCUH O3BYUMBAIOT [aTy U BpeMsl OrJIAllleHHs pe3yIbTaToB.

[Ipu ornameHun pesynbTaToB MPOBEPKHM MHUCHMEHHBIX OTBETOB WIEHBI KOMHCCHH
Ha3biBatOT ID mocrtynatomiero u ero pesynbrat B Gamtax. HassaHHBIH MOCTYTTAFO LKA
IIPEABABIACT KapTO4Ky C COOTBETCTBYIOWMM ID nocTtymaroomero M HasbiBaeT CBOIO
®amunuio Mms OruecTBo uist BHeceHust MHGOPMALIHK B IIPOTOKOJI IK3aMeHa.

B ciydae Hecornacusi MOCTYNAIOWIErO € BBICTABIEHHBIMM GalJaMH OH BIIpaBe
NpoiTH cobecesoBaHUe C 5K3aMEHALMOHHON KOMHccHeil. Bompochl, BBIHOCHMBIE Ha
cobecen0BaHKe, JOIDKHBI OBITH B paMKaX MPOrpaMMbI BCTYIIUTENIBHBIX MCIBITAHUH.
Kosnuectso Bornpocos Ha cobeceioBaniu — He Golee Tpex.

Bornpockl cobece10BaHNs OTPaXarOTCs B MPOTOKOJIE SK3aMeHa.

banmsl 3a OTBETBI Ha JIONMOMHUTENBHBIE BOIPOCH COOECEIOBAHKS OTpakarTcs B
POTOKOJIE SK3aMeHa M CYMMHPYIOTCS ¢ DajlaMK 32 NMCbMEHHBIE OTBETHI HA BOIPOCHL.
[1pu aTOM cymmapHSBIit 6asun 3a o61enpodeccHOHANBHBIE KOMIETEHIIMN (cymma Gamios
33 OTBETBI IPETEHICHTA HA BOIIPOCHI 110 OUJIETY M OTBETHI Ha JOMOJIHUTEIBHBIE BOIIPOCHI)
He JIO/KHO mpeBbiats 100 6amios.
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Hobasienne 6aioB 3a Kaxk10¢ HHAMBUIYalbHOE T0CTIKEHHUE IIPOBOAMTCS TOJLKO
ITPpU MPEAOCTABIIEHUU KOMHCCHH [MOATBEPK AN X JOKYMCHTOB.

CBezenns 00 HHAMBUTYaNBHBIX JOCTHKEHUSX U TTOATBEPKTAIOLIIE HX JIOKYMEHTBI
JIOJKHBI OBITH TIPEOCTABNEHBI KOMHCCHH BO BPeMs IPOBEICHHUS BCTYITUTEIBHOTO
MCHIBITAHUS MO CHNEUMANbHOW JucuuIuiuHe. CBeleHHMs, NpeNoCTaBlIeHHbIE MO3IHEe
OrOBOPEHHOTO CPOKa, HE YUUTHIBAIOTCS.

baniel 3a MHAMBHMIYyalbHBIE JOCTHKEHHS 3aCUMTHIBAIOTCS TIPH YCJIOBHH HX
COOTBETCTBHMA HAYYHOH CHEUHMANBHOCTH TPOrPaMMBl ACIIHPAHTYpPhl HA- KOTOPYIO
IIOCTYIAeT aOUTYpPHEHT.

bannel 3a uHAMBHIyanbHBIE NOCTHKEHHS 3aMONHAIOTCH KOMHCCHEH B JIMCTe
MHINBHYaTbHBIX TOCTHKEHHI U BHOCATCS B IPOTOKOJ 9K3aMEHa.

HpOTOKO.HbI BCTYITHTEIIBHBIX 3K3aMEHOB, DK3aMEHALIMOHHBIE JIUCThI U JIUCTLI ydeTa
WH/IMBUYAJIBHBIX JOCTUKEHUH nepeaarTcsa B LHEHTPAJIBHYIO IPUEMHYH KOMHCCHIO J1J15
BBOJIa OLICHOK B CUCTEMY YHHBepHC B ICHDb OI'JIALIICHUA Pe3yIbTaTOB IK3aMeHa.

ITocne BBOJa Oasion [IPOTOKOJIBI, JK3aME€HAllMOHHBIE JIUCTHI W JIMCTHI yucTa
WHJIUBUAYANBHBIX IOCTUXKEHUH [IepenaroTcst B OTOEH ACMHPaHTYypbl M XpaHSTCSH B
JIAYHOM [JeJ1€ MOCTYMarIIETro.

COJAEPKAHHUE ITPOTI'PAMMBI

OK3aMeHALMOHHBII OHIIET CONEPXKHT 2 BOIpOca 13 paznenos «O01as yacTe» U 0HOIO
Borpoca u3 pasfena «CrnenmanbHas yacTb». Bompockl pasmena «O6mas yacTb»
BKJTFOHAIOT OCHOBHOW Marepuall KypcoB: MaTeMaTHYECKHE OCHOBBI CHCTEMHOTO aHAIM34A
W YNpaBieHHS, CUCTEMHBIl aHalW3, YNpaBleHHE IMHAMUYECKMMHU CHCTEMaMH,
obpaboTka HH(OpPMALIUHM, CTATUCTHKA. Bompockl pasznena «CnenmanbHas uacTe»
BKJIIOYAIOT MaTepHall U3 CIEeLHAIbHBIX KYPCOB.

Paznen «O0wmas yacrb»

DneMeHThbl Teopun MHOKeCTB. [TOHSTHEe MHOXKECTBA, omnepalnuy HaJ MHOKECTBAMH.
Komneunpie 1 GeckoHeuHble MHOXKecTBA. BUHapHble OTHONICHUS. [TOHSTHE MOLLIHOCTH
MHOJKECTBA. DKBHBAJICHTHOCTb MHOKECTB. YMOPSIIOUEHHOCTh. AKCHOMBI BbIOOpA.
OcHOBBI  (QyHKIMOHANBHOrO — aHamu3a. THMbl NPOCTPAaHCTB  (TOMOJOrHYECKOE,
METPHYECKOe, JIMHEHHOe, HOpPMHpPOBaHHOE). CXOIMMOCTh M TMOJIHOTA. ['unsbeproso
MPOCTpaHCTBO. JIMHe#Hble omepaTopel W (YHKIMOHANBI, WX CBOMCTBA. OGpatHbIe
onepaTopbl. Teopema o HesBHON (yHKIMH. [IpUHIMIT CKATBIX OTOOpa)keHHH, Teopema o
HETIO/BUIKHOH TouKe. Jluddepenunansupie ypasuenus. Teopemsr CYLIECTBOBaHUS W
CAMHCTBEHHOCTH  peweHuss  3azaud Komm s cucteM  OGBIKHOBEHHBIX
nuddepeHLManbHBIX YpaBHeHUH. Perienue nuneiHoi HeoaHopoaHOW 3anauu Kormn.
HenpepbiBHocTh 1 nuddepenunpyemocts perienuii mo napamMeTrpaM U HaydalbHbIM
JaHHBIM. AHATUTHYECKUE U YUCJIEHHbIE METO/bI PelleHHs THHEHHBIX U HeJMHeHHbBIX
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HaqaJbHbIX W KpaeBbIX 3ajJay JUIS CUCTEM T(GepeHINATBHBIX  YpaBHEHMI,
Marematnyeckoe IporpaMMUpoBaHie. (OCHOBBI TEOPHM M UMCIIEHHBIE METOLIbI.
DJIeMEHTBI  BBINYKIIOTO aHanu3a. MeTtobl 0e3yClOBHOH MMHHMMHM3AaLMH: METON
HAMCKOPEHIIIEro CITyCKa, METO/ CONPSKEHHBIX IPa{HEHTOB. Meton Hetotona. JIuneiinoe
nporpaMMHpoBaHue. TumoBele 3amauM JTHHEHHOTO nporpaMmMHupoBaHus. TeopeMsl
/IBOHCTBEHHOCTH. HenuHeliHoe nporpaMmuposanue. Teopema Kyna-Takkepa. Cenosas
TouKa QYHKUMK Jlarpamka. YncleHHbIe MEeTOIBI: MeTon MTpadHbIX BYHKIHH, METO
TMPOCKLMK  BOSMOKHBIX ~HANpABIEHUH, METOX CONPSIKEHHOTO rpagueHTa, MeTo.
[POEKUNH TIpajveHTa, METOJ JIMHeAPH3aluH, METOHbl TII06aILHO ONTUMHU3ALIHH.
[lenouucnennoe nporpammupoanme. MeTos 0TCeKaIONMX IUIOCKOCTEH U METOM BETBEMH
1 TPAaHUII B LEJIOYUCICHHOM NPOrpaMMHUPOBAHUH. DJIeMEHTHI TEOPHH BEPOATHOCTEHN U
Cly4alHbIX npoueccos. [IpocTpaHcTBO 3JIEMEHTapPHbIX COOLITHH. Ciryuaiinble BeIMUmMHbI
M GyHKouM pacripenenenus. He3aBUCHUMOCTD cOBBITHH 1 CIIy4YalHBIX BEJIMYHH.
Ucneitanus Beprymiu. Ywucnosble XapaKTePUCTUKU CIIyYalHBIX BeIWYMH. 3aKOH
Oonbiunx uncen. [enrpanbHas npelenbHas Teopema. Teopema Ilyaccona. JluckperHsie
uenu Mapkosa. Dproanyeckas Teopema Juis Leneii Mapkosa. [lonsitue o cuctemuom
nozaxoze. Boinenenue cucremsl u3 cpenpl. [IOHATHE HETOCTHOCTH. CucremHble MOHATHSA:
BXOJ, BBIXOZA, OOpaTHasi CBf3b, orpaHuyenus. ONUCAHHE CHCTEM. OOmias cxema
chcTeMHOro noaxona. Ilocrpoenue momenei. Kpurtepuu wu albTEPHATUBBI. MeTO bl
MOZC/IMpOBAHHS B CHCTEMHOM aHanu3e. Moaenn croumocty u a¢dextusrocT. CHuTes
CTOMMOCTH  H  3(¢ekTuBHOCTH. ONTUMH3AUMOHHBIE M UMHTALHOHHLIC MOJIEJIH.
JlerepMuHUpOBaHHBIE M CTOXAaCTHYECKHE MOIEIH. Mapkosckue Monenu. S3biku
MONCIMPOBAHUA:  MX  OCHOBHBIC ~OCOOEHHOCTH, JOCTOMHCTBA M  HEJOCTATKH.
MHorokpuTepuanbHas ONTUMU3ALHS. BUIBI OIEHOK M KA. [Toctpoenue MHOMkecTBa
S (EKTHUBHBIX BapuaHTOB. BakHOCTD KpurepHeB. KommneHcauusi KpurepueB 110
OTHOCUTEJIbHOM BaXXHOCTH KpHuTepHeB. CBepTka Kpurepues. BekropHas ontumusarms.,
Yenosus napero-ontumanshocty. [pubnmskenHoe MOCTPOCHUE NapeTOBCKOH I'PAHHLIBI.
3amelueHue KpuTepues 1o BaKHOCTH. OCHOBHBIE TOHSITHUS Teopuu Urp. Urper asyx muig
¢ HyneBoit cymmoit. Teopema o Munumaxce. CMelnaHHble crtpareruv. PapuoBecune Hama.
Jnddepentmansbie urpel. [ToHATHE O AMHAMUYECKOI CHCTEME. OCHOBHBIE PUHLIUIIBI
ynpasnenus. Knaccndukauus 3anad. CTpyKTypa, THIIBI M OCHOBHbIE (GyHKIMOHANBHBIE
JJIEMEHTBI CUCTEM ympaBieHusi. JIuHelHble HempepblBHBIE CHCTEMBI. OneparopHas
(opMa ypaBHeHWil JBMKEHHS ISl CHCTEM ¢ MTOCTOAHHBIMH ~ KOdhDUIIMEHTAMMU.
[lepenarounas dynkims. CTpyKTypHas cXeMa CHCTEMbI, Tunoseie 3Benbs cucrem
YHpaBI€HHUA. YIpaBisgeMOCTb, HaOIIOIAaeMOCTh U CTAOMITM3UPYEMOCTh  JIHHEHOM.
Kpurepuu ynpapnsemoctu u Habmonaemoctu. Henueiinbie HENpPEPBIBHbIE CHUCTEMBI.
®azo0Boe MPOCTPAHCTBO. Y CTOWYHBOCTS. Hccnenosanme ycroitunsoctu NEPBEIM H
BTOpbIM ~ MeTooM A.M. JlanynoBa. Crabunmsauus JUHEHHBIX HETIPEePBIBHbIX

AMHAMUYCCKUX CHCTEM. CUCTEMBI C TIEPEMEHHOM CTPYKTYpOIi. JIMCKpeTHBIE cHCTEMBI.
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Metonp! nccie10BaHuA TMHEHHbIX JIMCKPETHBIX CHCTeM. Pellenue HAYaibHOI 3a1a4u
JJIs. TUHEHHOW HEOJHOPOIHOH JMCKPETHOM CHCTeMbl. YCTOMYMBOCTh B JTMHEHHBIX H
HEJMHEHHBIX MCKPETHBIX cucTemaX. ONTHMalbHOE yNpaBieHHe B YCAOBHAX MOJHOIM
vHpopmauuu. BapuaiuonHoe ucuMcieHHe. [lOCTAHOBKM 3aay  ONTHMANBHOIO
YUPABICHUA  IUTsL  HENPEPBIBHBIX M JAUCKPETHBIX  CHCTEM.  J[MHAMMYECKOE
nporpammupoBanue. IpuHuun ontumansroctd Benmana. Ypasrenue Bennvana ms
HETIPEPBIBHBIX M JIMCKPETHBIX 33124 ONTUMAIBHOTO yrpapieHus. [IpuHuun makcumyma
JLC. TlonTpsruHa 17 HenpepbIBHBIX M JUCKPETHBIX  YIPABISEMBIX CHCTEM.
CyliecTBoBaHNe — ONTHMANbHBIX  yIpaBieHuH. JIMHEHHO-KBaApaTHUHBIE  3a1auym
ONTHMalbHOTO ynpasieHus. JluddepeHuuansuele u anreGpandeckie MaTpUUHbIE
YPaBHEHHS THNa PHKKaTH 1A HENpPEPBIBHBIX W JMCKPETHBIX 3alad ONTHMAIbHOIO
YTIPABIICHUA U HX Pa3pelIuMOCcTh. ONTHMAaNbHbIE PETYIISTOPBI U CBA3b C YCTOHYUBOCTHIO.
YucrieHHble  METOZIBI  ONTUMANBHOTO  YIIPABICHHS. YmpasieHue B YCIOBHUSX
HeompeeneHHocTH. CTaTHCTUYECKHE M MTPOBbIE METOIbI B TEOPHH aBTOMATHYECKOTO
ynpaBinenus.. @uueTpauus no Bunepy-Xondy. OntumanbHblii ¢unptp Kanmana.
OLeHKH, CTaTUCTHYECKHE pelleHHs, MpoBepka runotes. OLeHKH napameTpoB
CTaTUCTHYCCKUX OOBEKTOB, JIMHEHHas perpeccus. MeTon HamMeHbLIMX KBaJpaToB.
PobactHocTs. MeTonsl MaeHTHUKALMH. DopmyMpoBKa 3a1ad WIeHTHDUKALUH W
KIaccupuKauns MeTonoB uaeHTHdUKaluu. Teopus OLeHOK. Teopus craTucTHYeCKHX
pewenui. baiiecocknii noaxox. I[lpuHimn MuHMMakca. MeTo MaKCHMAIBHOIO
npasonoaodus. Ilonstne undopmauuu, coobiienuit u oGpaboTKH UH(pOPMALHH,
OO1iiee onucanyue TEXHHYECKUX CPEJCTB NPeJICTABICHHS uHpopmanuu. Mupopmauus u
HH(OPMAlMOHHEIE cHcTeMbl. Crenuduka UH(POPMALIMOHHBIX cuCTeM. |IpHHIHITBI
MAalIMHHOH OpraHu3aluk 00pabOTKM WH(QOPMALMH, apXUTEKTYPbl BBIYMCIUTEIBHBIX
MalikH. KOMIBIOTEPBI ¢  paclIMpeHHOW W COKPALICHHONH CHCTEMOi KOMaH/1.
Texnuieckoe obecrnevenve BemonHseMbIx  (ynximii. Cpexa nepefayu  JaHHBIX.
[IpeobpasoBanue cooOIneHuii B 371eKTpUYECKHe CHIHAMBL, MX BHIBI U napaMeTphbl.
JIUCKPETHBIN KaHall CBS3M M €ro MpPOMyCKHasl CIIOCOBHOCTS. Teopema Kotensnukona-
[llennona. IlpeobpasoBanue Myphe. OCHOBHBIE BHIBI NpOrpaMMHOro obecreueHus.
[IporpammHbIe POty KThI M CePBHCHI. APXUTEKTYpa HPOrPaMMHBIX chcTeM. TeXHOI0r M1
MIPOCKTHUPOBAHHKS ITPOrPAMMHBIX CHCTEM. I IpHHLIMIIBI pa3paboTKy Ye0BeKo-MalMHHOTO
uHTepdeiica. [Ipouenypnas 5 00BEKTHO-OpHEHTHPOBAHHAS [1apajiurMbl
IporpaMMHpOBaHUs. HOHSITI/IG " HCIIOJIB30BAHWE THUIIOB JAHHELIX B nporpaMMHpOBaHHH
Ha sA3bIKaX BBICOKOIO YPOBHSA M OOBEKTHO-OPHEHTHPOBAHHOM MPOrpPaMMHPOBAHHH.
Tecruposanue nporpammuoro oGecrnedenus. [TpHHIMIIBI OpraHu3alMi MHOI'03a/1a4HO0MH
pabOThl B COBPEMEHHBIX BBIYMCIMTENLHBIX CHCTEMaX. BBIUMCIHTENbHbIE IIPOLIECCHI,
BBIYHCIUTE/ILHBIC HUTH, ONEPallHOHHbIC CPEICTBA MX MOPOKIESHHs U 3anycka. baHku u
Ga3el JaHHBIX. MOze/U NpeACTaBIeHuUs TaHHBIX, APXUTEKTYpa U OCHOBHBIE (DYHKIUH

CYB/l. Pensumonnslii nomaxom Kk opraHmzamuu BJI. Metomsr TTPOEKTUPOBAHUS
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PENALHOHHBIX 023 NaHHBIX (HOPMAM3AIK, CEMAHTHUCCKOE MOJICJIMPOBAHUE JIAHHBIX,
ER-nuarpammer).  SI3biku liporpaMmmupoBanus B CVYBJl, ux knaccudukaums wu
ocobenHocTH. CTaHAapTHBIH A3BIK 643 TAHHBIX SQL. OcHoBHBIE ceTeBble KOHIEMIIHH.
['106aneHble, TeppuTopHanbHBIe M TOKANBHBIE CETH. [IpoGniemsbr cTangapTuzanuu.
Cerepas  momens  OSI.  [Ipunuumns (bynkunoHMpoBanus  Internet, THITOBBIE
HH)OPMALHOHHbIE OOBEKTHl U pecypesl. Kimrovesbie acnextst WWW-TeXHOIOIHH.
OcHOBHBIE pa3/ielIbl TEOPHH U TIPHIOKEHHIT HCKYCCTBEHHOIro uHTesutekTa. Onucanue u
I0CTaHOBKA 3a1a4u. MCKyCCTBeHHble HEMpPOHHBIE CEeTH. [IpyHuMNIBL ¥ anroput™sl
o0yuyennss MHC. AnropurM o6partHoro pacnpocTpaHeHuss oOWMOKH. HasHaueHue wu
HPUHLHIILI MOCTPOCHHS SKCMIEPTHBIX cucTeM. KiaccHuKaius sKCIepTHIX cHcTeM.

Paznen «Cneunaapuas 4acTby

MeToabl npuHsTHS pelneHuit B ycnoBusix HeonpeaelleHHOCTH. ['apaHTupoBanHble 1
PaBHOBECHBIC pELICHHs, HeUeTKHE MHOXKecTBa. [InanupoBanue sKcrepuMeHTa Ha OCHOBE
Kputepus baiteca. I'apanTHpoBaHHBIE pelleHHs M0 Kputepusm Banpna, CeBumxa,
I'ypeuua. Ontumanshas Gunsrpaus curaanos. JIHHe b HENPepbIBHbIE U LUPPOBLIE
(PHIIBTPBI, ONTUMANBHBIE 110 KPUTEPHIO MaKCHMyMa OTHOLIEHHs! CUTHa/1ityM. DUIBTPEL,
ONTHMAJIPHBIC 10 KPUTEPHIO MHHHMYMa CpPeHEro0 KBaapaTa OLIMOKH. Dunbtp
Kommoroposa-Bunepa. V ciosus pusmdeckoii peanusyeMocTu GuibTpa. PekypcrBHsle 1
HEPEKYPCHUBHBIE PUNBLTPBI. DUILTPBI, ONTUMANILHBIE 10 KPUTEPHIO MUHUMYMA CPEIHErO
kBajpata ownOku. Punetp Kanmana. Ypasuenus: Pukkatu u METOIbl UX pelIeHHUs.
Henpeprisubie n undpossie Moauduraumuu ¢puasrpos. I apaHTHPOBAHHOE OLEHHBAHHE.
[IpumeHeHue  HEHPOKOMIBIOTEPHONW  TEXHUKH npu  obpabotke uHMOpPMALIHH.
HckyccTBeHHDIN HEMPOH. AKTHBALMOHHBIE (Gynkmuu. OmHOCIOMHEBIE 1 MHOFOCTOHHbIE
MCKYCCTBEHHbIE HEHpPOHHbIe ceTH. Heliponnsle cern c OOpAaTHBIMH  CBSI3SIMH.
OOyuatoiuii anropuT™ 06paTHOro pactpocTpaHeH!s OHGKH. Bri6op undopmarusubix
TIPU3HAKOB W COKPALICHHE Pa3sMEPHOCTH BEKTOPOB BXOMHBIX pealn3allMii HA OCHOBE
HCHPOCETEBOM  TEXHOJOIMM C  HCIIOJB30BAHHEM  HAYATBHBIX perpeccHOHHbIX
CTATHCTHYECKUX XapakTepucTHK. O0ydeHue HelipoceTn. @opMupoBatue 00yyaromero u
TECTOBOro MHOKeCTBa. Bribop dyHkumoHana ontumusammu. HeueTkie MHOMKeCTBA.
IpuHannexHocTh MHOKeCTBY. CBOHCTBA HEUETKHX MHOKECTB. [Ipuknagueie 3amauyu
HEYeTKOH JOrHKH. DOPMBI 1IPEICTABICHHS HEYETKUX MHOMKECTB U UX KOMIIBIOTEpHasi
peanusauus. Heuetkue kontposuiepsl. Heuetkue cucTeMmbr ynpaBieHus. ['mbpuansle
CUCTeMBI perynuposanus. Heuerkas noruka B 3anaue punprpanmn.

UHClIeHHBIE METOMIBI, BKIIOYAs BapHALMOHHBIE; METON KOHEUHDIX 3JIEMEHTOB.
Bapuaunonnsle Mertonsl pemreHusi 3amau TEOpHH YNpyroctu (Meron Purma, meton
KOHEYHBIX d7eMeHTOB). [locTpoenue maremaruyeckoii monenn MHOrohaxkTopHOro
npouecca. Kpurepun onTUMansHOCTH MIAHOB PerpeccHOHHOrO aHAIN3a: 1) kputepumu,
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CBAAHHBIC ¢ TOYHOCTBIO  OLUEHOK  KOI((HLHEHTOB perpeccuu  (yclnoBue
OPTOTOHAILHOCTH 11aHa, kputepun D, A, E ontumansroctn); 2) KPUTEPUU, CBI3aHHEIE
¢ TNpeickasate/bHbIMK cBoiicTBaMM Moxemu ( G u Q ONTHUMABHOCTH, KPUTEPUH
poTatabejbHOCTH TaHa); 3) KpHTepHH, ONpeNeNAIoMe CTPATeTHI0 HKCIEPUMEHTa
(MHHHMyM H€O6XOJIHMbIX OIIBITOB, CBOMCTBO KOMITO3HIITUOHHOCTH IJIaHa, paHaJ0MU3AIIHS
PCaM3aliii  OMBITOB, MNPUHLIMI  ONTHMAIBHOTO  MCHOTB30BAHUS (akTopHoro
npocrpancTsa). [lnanuposanue skcrnepumenta [pH TOCTPOCHUH PErpecCHOHHBIX
MoJienelt Broporo nopsiaka. CrarmoHapHsiii CJly4aiHBIH MPOLECC U ero CHeKTPaTbHOE
pasioxenue. Kiaccnukaims JAMHaMHYECKHMX —cHCTeM, ONpele/leHHe YacTOTHbIX
NepefaTovnbX  (yHkuuid. CTaTUCTHueckas JHHAMHKA MHOTOMEPHBIX  CHCTEM.
Cratuctrueckuii moaxos K 3agauam MPOrHO3HPOBAHUS HaIEKHOCTH.

IK3AMEHALIMOHHBIE BOIIPOCHI
DK3aMeHalHOHHbIE BOIIPOCHI K pazaeny «O01as yactey.

I. Ilonsitne MHOMKecTBa, OfnepanMHd HaJl MHOXecTBaMM. KoHeyHble U
OecKoHe4YHble MHOXKeCTBa. BUHapHbIe OTHOIIEH NS,

2. IlonaTHe  MOIHOCTH  MHOXECTBA.  DKBUBAICHTHOCTE MHOXKECTB.
YOpAI0YEeHHOCTE. AKCHOMBI BeIOOpA.

3. Tumsl  npocTpaHCTB (tomomoruyeckoe,  MeTpuueckoe, JIMHEHHOoe,
HOPMHPOBaHHOE ). CXOIMMOCTb U MOJIHOTA, ['une6eproBo npocrpancTso.

4. Jluneiinbie oneparopbl u (GyHKIMOHANBL, HX CcBOMCTRA. OGparHblie
OIepaTopsl.

5. Teopema o HesiBHOI yHKIHH. Ipunuun cxarbix oTo6pakeHui, TeopemMa o
HEMOABUIKHOM TOUKeE.

6. TeopeMEI CyIecTBOBAHUS U €IMHCTBEHHOCTH peuieHus 3anauu Komwm ms
CHCTEM  OOBIKHOBEHHBIX JIH(DEPEHIHATBLHBIX ypaBHeHUH. Peruenue
JIMHEHHON  HeoaHOpoxHONM  3amaun Ko, HenpepbiBHOCTE |
AU hepeHInpyeMOCTh PellleHnH Mo MapaMeTpam 1 HauaibHbM J@HHBIM.

7. AHanMTHYECKHE W YUCIICHHBIE METOIEI pelIeHUs IMHEUHBIX U HEeJIMHEHHBIX
HAYAJLHBIX M KPACBBIX 3a/1a4 Ul CUCTEM MU depeHIMaTBHBIX YPaBHEHHI.

8. Metonpl Ge3ycl0OBHOM MHHUMH3AIMH: METOJ HAHCKOpPEHIlero crycka,
METO/ COMPSKEHHBIX rpaaueHToB. Meton HeroToHa.

9. JluneliHoe  mporpammupoBaHie.  THIIOBBIE 3a7a4d  JTMHEHHOro
NporpammupoBanus. Teopemsl 1BONHCTBEHHOCTH.

10.Henuneitnoe nporpammuposanwe., Teopema Kyna — Takkepa. Cemnopas
TO4Ka (yHkuuu Jlarpanxa.

I1.YucnenHsle Meromsl: Meron WTPAQHLIX (QYHKUHH, MeTOA MpPOeKLUHU
BOSMOZHBIX  HaNpaBlICHUH, METOA CONPSKEHHOTO TpadeHTa, MeTon
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MPOCKIMHK  TPAamueHTa, METOH JMHEAPU3aLUH, METOAbl [II00ATBHOl
ONTHMH3ALIHH.

12.11enouncnennoe mporpammuposatue. Metox OTCEKAOILUX TIIOCKOCTENH U
METOJ BETBEH M MPAHUILL B LIEJOYUCIEHHOM POrpaMMHPOBAHMH.

13.IIpOoCTpaHCTBO  3/1eMEHTAPHBIX  COOBITHIL. Cnyuaiiuble BenuuuHBI W1
dyHKuMu  pacripenenenus. HesaBHCHMOCTD CoObITHH U Clly4aiiHbIX
BeJIM4YMH. Mcnibitanus Bepayiiu.

14.Yuc0BbIE XapaKTePUCTHKY CITYYAHHBIX BeTHUHH. 3aKOH OonbIUX uncer.
LlenTtpansuas npeznensuas Teopema. Teopema Ilyaccona.

15. luckperHblie nermn MapkoBa. Dproguyeckas Teopema i ueneid Mapkosa.

16.[TousiTve 0 cucTeMHOM noaxone. Ilonsitue uenoctaoctn. CucTeMHBIE
TIOHATHS: BXOA, BBIXOA, 0OpaTHasi CBsA3b, orpaHnyeHns. ONucaHue CHCTEM.

17.06mas cxema CHCTEMHOIO noaxona. Ilocrpoenune mopenei. Kpurtepuu u
AJIbTEPHATHBBI.

18.MeTo1bl MOZIENIMPOBAHMS B CHCTEMHOM aHAIIH3E.

19.Mozenu  croumoctn  u  addextuBHOCTH. CHHTE3 CTOHMOCTH U
3 dexTuBHOCTH.

20.0n1TUMK3aLMOHHbIE U UMHTALMOHHBIE MOJIEIN. JlerepmunupoBannsie u
CTOXaCTHYECKUE MOJIEIH.

21.MapkoBckue Moenu. SI3biku MOJEIMPOBAHUS: UX OCHOBHbIE 0COGEHHOCTH,
JOCTOMHCTBA U HEJIOCTATKH.

22.MHorokpuTepHanbHas ONTHMH3ALHS. BUbI OLEHOK ¥ LIKAT,

23.TlocTpoenne MHOKeCTBa 3K THBHBIX BapuaHTOB. BaxknocTh kpurtepues.
KomrieHcauus KputepueB 1Mo OTHOCHTENBHONM BAKHOCTH KPUTEPUEB.
CsepTka kpuTepues.

24.BexTtopHas ONTHMU3ALIHNS. YenoBus NapeTo-0NTUMaJILHOCTH.
IlpubimkenHoe  mocTpoenue [IAPETOBCKOM  TpaHHIbl.  3aMelleHHe
KPHTEPHEB MO BaXHOCTH.

25.0OcHOBHbIE MOHATHS TeOpuH Hrp. Mrpbl JABYX JIMI[ C HYJEBOH CYMMOIi.
Teopema o munMMaKce.

26.Cmemmannsle ctpaterun. PaBrosecue Hamra, Huddepennnanbhbie urpsl.

27.IlonsTHe nMHamMuYecKoll cucTeMbl. OCHOBHbIE NPUHLHIBL YTIPABICHHUS.
Knaccudukanus 3anay.

28.CtpykTypa, THUIBI M OCHOBHBIE (DYHKLMOHANIBHEIE 3JIeMEHTBl CHCTeM
YIpaBIICHHUS.

29.JlvneliHble HeNpephIBHBIE CHCTEMBI. Onepatopnass ¢opma ypaBHeHwuit
ABHKEHHUS 1171 CHCTEM C TOCTOSIHHBIMH Ko duiientamu. INepenarounas
¢ynkuns. CTpykrypHas cxema cucreMbl. THIIOBbIE 3BEHDS CHCTEM

YHpaBJI€HHA.
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30.YrpaBisgemocTb, HabMIOJaeMOCTh W CTAGMIM3UPYEMOCTb  JTHHEHHOM
cucteMsl. Kpurepuu ynpapisieMocTH U HabIH01aCMOCTH.

31.Henuuelinple  HempepbiBHble  cucTeMbl.  Da3oBoe MIPOCTPAHCTBO.
YeroituuBocTs. MecnenoBatne ycToORUMBOCTH IIEPBEIM H BTOPbIM METOI0M
A.M. JIsnyHosa.

32.Crabunu3anms IMHeHHBIX HEIPEPhIBHBIX THHAMHUYECKHX cHcTeM. CHCTeMbI
C MEPEMEHHOM CTPYKTYPOii.

33./luckperHble cHCTEMBL. MeTOIBI MCCIEI0BAHMS JIMHENHBIX JTUCKPETHBIX
cucteMm. PelleHMe HavyanbHOH 3a1a4M A0 JHHEHHOMN HEOTHOPOIHOMH
AUCKPETHOH CHUCTEMbI. YCTOWYMBOCTD B JMHEHHBIX W HeJIHHEHHBIX
JUCKPETHBIX CHCTEMAX.

34.0nTEManbHOe  YNpaBieHHE B YCIOBHSIX  IOJIHOM MHpOpMaIIHH.
Bapuaunonnoe  ucuyucienue. [locTaHOBKM  3amad  ONTUMATBHOTO
YHOpaBlIe€HUs 1J1 HETIPEPBIBHBIX U JTUCKPETHBIX CHCTEM.

35./lunamuueckoe nporpaMmupoBanue. [IpuHIH onTuManbHOCTH besiMana.
YpaBuenue bennvana Ui HempepbiBHBIX M JIMCKPETHBIX 34714y
ONTHMAaJIBHOTO YIIPaBJIEHUS.

36.I1punumnn makcumyma JI.C. TTOHTpSTUHA JUIS HETIPEPBIBHBIX 1 JHCKPETHBIX
ynpasseMbIx cucTeM. CyllecTBOBaHHE ONTHMANIBHBIX YIIPABICHMUIA.

37.JIunHeliHO-KBaApaTHYHbIE 3aJauu OIITUMALHOTO YIpaBIECHHS.
Auddepenunansupie u anrebGpanueckve MaTpUYHBIE yPABHEHMS THTA
PUKKaTH [l HeNpephIBHBIX W JMCKPETHBIX 3a1a49 ONTUMAIbHOTO
YTPaBIIEHUs] U UX PA3PELIMMOCTb.

38.0nTUManbHble PErysSTOPhL U CBA3b C YCTONYNBOCTBIO. UHCIEHHbIE METOIBI
ONTHUMANIbHOI'O YIPABJIEHHSI.

39.Ympagnenue B ycioBusx HeonpeaenéuHoct. CTaTHCTHUECKHE UTPOBbIE
METO/Ibl B TEOPUM aBTOMATHUYECKOIO YIIPaBIeHHS.

40.®unbrpauus no Bunepy — Xondy. Onrtumanbubii duistp Kanvana.

41.01eHKH, cTaTHCTHYECKHE peLIeHHs, TpoBepka runores. OUeHKH
MapaMEeTpoB CTATUCTUYECKUX OOBEKTOB, JIMHEWHas perpeccus. Merox
HaMMEHBIIUX KBaApaToB. PoGacTHOCTE.

42.Metonsl naenrnduraimu. DOPMyIHpOBKa 3aj1ad MACHTHGUKALAH U
K/1aCCU(HUKAIMSI METOIOB W/IEHTUDUKALIUH.

43.Teopus oueHok. Teopus craTHCTUYECKHMX pelneHuit. baitecoBekuil nmoaxo.
HpuHuun MuHuMakca. MeTo MaKCHMaIbHOrO PaBIONOL00HS.

44.Tonste nHpOpMauuu, coobmenuil n obpabotku uHpopmawmu. Obiuice
OMMCaHHE TEXHWYECKUX CPE/ICTB MpeacTaBIeH s HH(OpMALUH.
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DK3aMeHalMOHHbIEe BOTIPOCHI K paszeny «CrienuaibHas yacTb.

I. MeTo/bl NpUHSATHS PellIeHHH B yCIOBHAX HEOPEIEICHHOCTH. ["apanTtupoBaHHbie
H PaBHOBECHBIC PCLICHHMA, HEYETKHE MHOXKecTBa. [lnaHupoBaHue sKcrepuMeHTa
Ha OCHOBe KpuTepus baiieca. ["apanTupoBaHHEIe pelleHus 110 KpuTepHsaM Baiba,
Cesumka, ['ypsuna.

2. OnrtnmanbHas QUIBTpALMs CHTH&IOB. JIMHelHBIe HenpepbiBHBIE H uudporsie
(UIBTPBI, ONTUMATIBHBIE 110 KPUTEPHIO MAKCMMyMa OTHOLIEHHUS CUTHAJI/LLIy M.

3. ®uabTpsl, ONTUMANBHbIE [0 KPUTEPUIO MHHEMYMA CPELHETO KBazapara OlIMOKH.
®unbrp Konmoroposa — Bunepa. Venosus dpusnueckoii peanuzyeMocTH puibTpa.

4. PexypcuBHble W HepeKypcuBHbBIE (GUIBTPEL. OUILTPBL, ONTHMAJBHBIE IO
KPUTEPUIO MUHUMYMa CpeHero KeaapaTa omnoku. @unstp Kanmana.

5. YpaBHenusi PukkaTi m Mmeroisl uX peluenus. HenpepbiBHble 1 QpoBbIe
Mo udukaimu GpuabTpoB. [apaHTHpoBaHHOE OlLIEHUBAHKE.,

6. IlpumeHeHne HeHPOKOMITBIOTEPHOH TEXHMKH Npu 0OpaGoTKe UHGbOpMaLH K.
VckyccTBeHHBIH — HeHpPOH. AKTHBALMOHHbIE OYHKUMK. OIHOCIONHBIE U
MHOTOCJIOHHbIE HCKYCCTBEHHBIE HeliporHble cetu. HeiiponHsle ceTu ¢ 0OpaTHLIMH
CBSA3SMH.

7. OBy4aroumii  anropuT™ OOpPAaTHOrO  PACIPOCTPAHEHHSI  OLIMOKH. Beibop
MH(OPMATHBHBIX MPH3HAKOB M COKpAILCHHE PAa3MEPHOCTH BEKTOPOB BXOLHBIX
peanu3aini Ha OCHOBE HEHPOCETEBOM TEXHOIOTHH C UCITOJIb30BAHMEM HAYATbHBIX
PerpecCHOHHBIX  CTATUCTUYCCKUX — XapakTepucTHK. OOyveHue HelipoceTH.
DopmupoBanre 06yJaOMEero U TECTOBOIO MHOMkecTBa. BbiGop (byHkIHoHaNa
ONMTHUMH3ALIUH.

8. Heuerkne mHoxkectBa. [IlpuHaiiexHOCTh MHONecTBy. CBOMCTBA HewyeTKMX
MHOJKEeCTB.

9. Ilpuknanuele 3anauu HevyeTKOW JOTMKW. DOPMBI MPEACTABICHHUS HEUETKHX
MHOYKECTB M MX KOMIIbIOTEPHAs peann3arusi.

10.Heuerkue xontposepsl. HeueTkre cuctemsl yrpapieHus. ['ubpuaHbBIE CUCTEMBI
perynupoBanust. Heuerkas noruka B 3anade Gpuiabtpanuu.

I'1. Bapuaimonnbie MeTo/1bl pelleH s 3a/1a4 TEOPHH YIPYTOCTH (METOI Putua, meton
KOHEYHBIX 3JIEMEHTOB).

12.ITocTpoenne MaTtemMaTH4eCKO MO/IETH MHOTO(GAKTOPHOrO nporecca.

13.Kpurepun onTHManbHOCTH IUIAHOB PErpecCHOHHOrO aHaju3a: 1) xpurepuu,
CBA3aHHBIC C TOYHOCTBIO OLEHOK KO3()(HULHEHTOB perpeccun (ycroBue
OPTOTOHAJIBHOCTH IUIaHa, Kputepud D, A, E onrumansHOCTH); 2) KpuTepuw,
CBSI3aHHBIE C NIPE/ICKa3aTeIbHbIMHU CBO¥cTBaMU Mozenu ( G 1 Q oNTUMAaIbHOCTH,
KPUTEPHi poTaTabenbHOCTH MiaHa); 3) KpUTEpHH, OMNpefelIstoine CTpaTeruo
9KCTICPUMEHTA (MUHUMYM HEOOXOJMMBIX OIBITOB, CBOHCTBO KOMIIO3UIIMOHHOCTH
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45 . NUudopmanms 7 HH(MOOPMaLMOHHbBIE CUCTEMBI. Cneuuduka
MH(OPMALMOHHBIX  cUcTeM. [IpUHLMIOBI  MAalIMHHOW  OpraHu3aluu
00padoTku UH(pOPMALIMH, APXUTEKTYPb! BIYMCIUTEIbLHBIX MAIIKH.

46.KomnproTeppl ¢ pacUIMpeHHOM MW COKpAUIeHHOW CHCTEMOH KOMaH[I.
Texnuueckoe oOecrieueHue BoinonHseMblx (yHkuuid. Cpena nepenayu
nauHbeiX. [IpeodpazoBanue coolIeHHH B 37IeKTpUUECKUe CUTHAITBI, X BUIBI
U TIapaMeTphl.

47.JIlnckpeTHBI KaHall CBSI3M M €ro NpOIyckHas crnocodHocTs. Teopema
Korensnukosa — [llenHona. [IpeodpazoBanue ®Oypre.

48.0OcHOBHBIE BBl MpOorpaMMHOro obecrieuenus. [ [porpaMMHbIie MPOTYKTHI U
CePBUCHL. APXUTEKTYpa MPOTPAMMHBIX CUCTEM.

49. TexHOJIOrMM  NPOEKTUPOBAHHMS  MPOTrpaMMHBIX  cucTeM. [IpuHUHMITBL
pa3padoTKM  4eloBeKO-MalllMHHOTO  uHTepdeiica. [lpouenypHas wu
00BbEeKTHO-OPUEHTHPOBAHHAS MAPAAUTMbl IPOrPAMMHPOBAHHMS.

50.ITonsiTHe U MCTIONB30BaHUE THIIOB IAHHBIX B IPOTPAMMHPOBAHHH Ha A3bIKaX
BBICOKOTO YPOBHSI H OOBEKTHO-OPHEHTHPOBAHHOM I[POrPaMMHPOBAHHHU.
TectupoBaHue NporpaMMHOTO obecreyeHus.

51.IlpyHIMOBl  OpraHM3allMd MHOT03aJadyHOH paboTel B COBpPEMEHHBIX
BBIYHCIIUTEbHBIX CUCTEMAaXx. Beruucnuresnshbie MPOLIECCHI,
BBIYUCIIUTEIbHbIE HUTU, OIEpPallMOHHbIE CpEeNCTBA WX TOPOXKISHUS WU
3amnycka.

52.banku 1 0a3pl naHHBIX. Moaenu npencTaBieHUs NaHHBIX, apXHTEKTypa |
ocHoBHbIe hyHkuuu CYB/L.

53.Penduuonsslid moaxoa K opranuzaudd bJI. MeTojbl mpoekTHpoBaHUs
PeIALMOHHBIX 0a3 JaHHbIX (HOpMaM3aLms, CeMaHTH4YeCKOe
MoOJleJIupOBaHue AaHHBIX, ER-auarpammei).

54.513p1ku niporpammupoBanust B CYBJI, ux knaccuduxaims 1 0cOOEHHOCTH.
CranapTHbBIH 136K 0a3 ganHbIx SQL.

55.0cHOBHBIE Cc€TEBble KOHLENUMH. [n00anbHble, TeppUTOpUAbHBIE U
nokanbHele cetu. [Ipodnemsl crangaptuzauuu. CereBas moaens OSI.

56.Ipunuunel  pyHkuponuposanusi Internet, TunoBble HHGOPMALUOHHbBIE
00BeKThl U pecypebl. KimtoueBbie acnektel WW W-TexHOIOTHH.

57.0OcHOBHBIE pa3fienbl TEOPUU U MPUITOKEHUNH UCKYCCTBEHHOIO MHTEJUIEKTa.
OnucaHue M MOCTaHOBKAa 3ajaud. VICKycCTBeHHble HEHPOHHBIE CETH.
[Tpunuuner u  anroputmel oOyuenuss HMHC. Aunropurm oOparHoro
pacrnpocTpaHeHHs! OLIMOKH.

58.HazHaueHre W  NPUHUMIBL  TOCTPOSHHS  IKCHEPTHBIX  CHCTEM.
Knaccudukanus 3KCriepTHBIX CUCTEM.
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IUIaHa,  paHJIOMH3alMsg  peallu3allMd  OMBITOB, IMPHUHIUTT  ONTUMAJIBHOTO
UCII0JIE30BaHus (PaKTOPHOT'O POCTPAHCTBA).

14. [InanipoBaHue SKCIEpUMEHTa MpPH TIOCTPOCHHH pPErpecCHOHHBIX Mojeiel
BTOPOT'O MOpsIKa.

KPUTEPUU OUEHKH MMCBMEHHBIX OTBETOB IPETEHJAEHTOB U
OTBETOB HA BOITPOCHI YCTHOI'O COBECE/IOBAHUS]

KPUTEPUHU OUEHKH TUCBbMEHHBIX OTBETOB

basn Kpurepuii

Ot 86 1o 100 OtBeThl HA MOCTaBIEHHbIE BOIPOCH B OUJIETE U3/1araloTcs

OasmioB JOTHYHO, ITOCIEI0BATENBHO U He TPeOYIOT JOMOMHUTEIBHBIX
MOSCHEHU .

JeMoHCTpUpYyIOTCS ry0OKHe 3HAHMS AUCLMITIIHH
crnienuanbHOCTH. JlenatoTes 000CHOBAaHHBIE BHIBOJIBI.

OTBeT CaMOCTOSATENBHBIMH, PU OTBETE MCIIONL30BAHBI 3HAHUS,
npuoOpeTéHHBIE paHee.

CdhopMupoBaHbl HABBIKH HCCIIE0BATENLCKON JIEATEIBHOCTH

Ot 71 no 85 OTtBeThl Ha NOCTaBIEHHBIE BOIIPOCH! B OMIETE U3/1aratoTcs
OannoB CHCTEMaTH3UPOBAHO U MOCJIEI0BATENHHO.

JIeMOHCTpUpyeTCsl yMEHUE aHAIIM3UPOBATh MaTEPHUall, OHAKO
HE BCE BBIBO/IbI HOCSAT apryMEeHTUPOBAHHBINA M JIOKA3aTeJbHbIH
XapakTep. Marepuan nznaraercsi yBepeHHOo, B OCHOBHOM
NIPaBUIIBHO JAaHBI BCE OINpEeAeIeHUS U MOHITHS.

Jlony1ueHb! HeOObILINE HETOYHOCTH [PH BBIBOIAX U
HCIOJIB30BAaHHH TEPMHHOB.

[IpoaeMOHCTPUPOBAHBI HABBIKH HCCJIEA0BATEIbCKOMN

NeATENbHOCTH.
Ot 50 1o 70 JlonyckaroTcs HapylUIeHHs B TOCIIEI0BATEILHOCTH U3/10KEHUSI
Oannos MpU OTBETE.

JIeMOHCTPUPYIOTCSI NOBEPXHOCTHBIE 3HAHUS JUCLUIIINH

CIIeLMATIbLHOCTH.

MMeroTcs 3aTpyAHEHHS C BBIBOJAMH.

OnpejeneHus U MOHITHS IaHbI HEYETKO.

HaBbiku vccrie10BaTeNbCKON A€ATEIbHOCTH MPEICTABIEHbBI
ciado.

49 6annos 1 Menee | Martepuan uznaraercsi HEIoC/Ie10BaTeNbHO, COUBYMBO, He
NIPeJICTaBIIAET ONpPENEIEHHOW CUCTEMBI 3HAHUH 110
avcuUIIHe. JlonyieHsl rpyOble OLIMOKH B OTIpeIeIeHUsX 1
NoHATUAX. OTCYTCTBYIOT HaBBIKH MCCIIE0BATEILCKOM

JlesITe TbHOCTH.
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KPUTEPUHU OLUEHKH YCTHBIX OTBETOB

OOwmit Oan 3a OTBETHI Ha BONPOCH! COOECEN0BAHMs HE I0JKEH MPeBbIaTh 15
Oannos.

Cymma 0ajioB 3a OTBETHI 10 OWIIETY M YCTHBIE OTBETHI HA COOECEeJOBAHUHU HE JOJIKHO
npeBbimate 100 6amnos.
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ITPOI'PAMMA

BCTYIIUTECJILHOT'O UCIIBITAHUS B ACIIHPaHTYpPy Mo Hay‘{HOﬁ CIICLHAJIBHOCTH!

2.3.3 Asmomamu3sayua u ynpasienue MexHoI02UNECKUMU NPOUECCaMU U
npou3eo00cmeamu

L IIPOOEAYPA INIPOBEJAEHUSI 9K3AMEHA

OK3aMeH NPOBOIUTCS B OYHOM (hopMare.

®opMma mpoBeleHHsI 9K3aMeHa — MHCBMEHHO (OTBETHI Ha BOIMPOCH BBIGPAHHOIO
IIPETEHACHTOM OHUeTa).

KonmuuectBo BompocoB B Ouiere ompepensercss [IporpamMMoil BCTYMHTENBHBIX
MCIIBITAHUH 110 COOTBETCTBYIOLIEH HayYHOH CIIeLHAIbBHOCTH M PaBHO 3.

Bpemst Juist MOArOTOBKHM MUCBMEHHBIX OTBETOB Ha BOIPOCHl — He MeHee 60 MMHYT.
MaxkcumansHoe Bpems Wi noArotoBkH 180 MHHYT (TOYHOE BpeMs yKas3blBaeTCs
9K3aMEHAIIHOHHOH KOMHCCHEN).

[lepen Hawanom dK3aMeHa BMeCTe C OHIETOM BCe IPETEHJEHTHl IMONYYaloT
KapTo4kH ¢ ykaza"ueMm ID nocrtymatorrero.
OTBeTBl Ha BONPOCHI a0MTYPUEHTH OGOPMISIIOT HA HK3aMEHALMOHHBIX JIHCTAX C

YKasaHHEeM Ha HUX HHAUBUAYyanbHOro KoJa (ID noctynarowero), 6e3 ykazanust @amuinu
Mmenu OtuectBa.

[To ucreyeHnn BpeMeHH, 0003HAYEHHOrO SK3aMEHAIMOHHON KOMHCCHEHl Ha
MOATOTOBKY OTBETOB, NPETEHIEHTHI CHAIOT 3K3aMEHAllMOHHBIE JTHCTBI HAa MPOBEPKY.
Kaprouku ID XpaHsTCcS y IpeTeHAEHTOB 0 00bABIEHNS Pe3yIbTATOB dK3aMeHa. UieHb!
KOMHUCCHH 03BYYHMBAIOT JaTy U BPeMs OIJIaLIeHHs pe3yIbTaTOB.

lIpu ornamenuu pesynbTaToB MPOBEPKH MHCEMEHHBLIX OTBETOB UYJI€HBI KOMHCCHH
HaspiBatoT ID nocrynaromero u ero pesyinsTar B Ganmnax. Haspauuelll mocTynaromimii
NpenBsABIET KapTOuKy ¢ COOTBeTCTBYroMM [D mocTymaromiero u HasplBaeT CBOIO
®amunuro Mmst OTyecTBO Aiist BHECeHMsT MH()OPMALIMK B ITPOTOKOJI K3aMeHa.

B ciyyae Hecornmacus MoCTYNAIOIIEro C BBICTABIEHHBLIMH OaljaMH OH BIpaBe
MPOMTH cobecenoBaHHe € 3K3aMEHALMOHHON KOMHCCHeH. Bompockl, BBIHOCHMBIE Ha
cobecenoBanue, TOMKHBI OBITH B paMKaX MPOrpaMMBl BCTYMHTENBHBIX HCITBITAHHMIL.
KonunyecTso BonpocoB Ha coGecenoBaHny — He Gonee Tpex.

Bompocel cobece10BaHus OTPaXaIOTCs B POTOKOJIE IK3aMeHa.

Baibl 3a OTBETHI Ha JIOTOJHUTENBHBIE BOMPOCHI COOECEIOBAHUS OTPAKAIOTCS B
IPOTOKOJIE 5K3aMEHa U CYMMHPYIOTCS ¢ OajylaMH 3a ITMCbMEHHbIE OTBETHI Ha BOIPOCEL.
Ilpu sToM cymmapHBIii 6a 3a 061menpodeccHOHANBHBIE KOMIETEHIMN (CyMMa Galion

33 OTBETBI IPETEHIEHTA Ha BOIIPOCKI 1O OUJIETY M OTBETH! Ha JOMOJIHHUTENBHbIE BOIPOCH! )
He JOJDKHO mpeBsimiath 100 Gamnos.



JloGaBiieHye 0alIoB 3a KaX/10e HHAUBUAYATbHOE JOCTHKEHHE IPOBOAKTCS TOJIBKO
[IpH NpenoCTaBJICHUH KOMHCCHH [NOATBEPKAAOIINX HAOKYMEHTOB.

CBE,E[GHHH 00 HHIWBUAYAJIbHBIX NOCTHKCHHUAX W IMOATBEPXKAAIOIIHE HX JOKYMEHTEI
JOJDKHBI OBITH MNpeaoCTaBII€Hbl KOMHCCHHU BO BpPEMs IPOBCIACHHS BCTYNHTEILHOIO

HUCIIBITAHUA I10 CHeLUaJlbHOH JUCLHILJIMHE. CBG,D;BHHF{, [IPEOOCTAaBJICHHBIC IIO3OHEEC
OIOBOPEHHOTO CpOKa, HEC YYHUTHEIBAIOTCH.

bamnel 3a MHIMBUZAyanbHEIE JIOCTH)KEHMS 3aCUMTHIBAIOTCS IIPH YCJIOBUH HX
COOTBETCTBHUS HAYYHOW CIELUAJIBHOCTH IIpOrpaMMbl aclHMpaHTYpbl Ha KOTOPYIO
MOCTynaeT abUTypHEHT.

banner 3a HHIWBHAYaJIbHBIE NOCTHIKEHHUS 3alOJHSKOTCS KOMMCCHEM B JIMCTE
HH,I[HBH,I[YEUTBHBIX JOCTHXKEHUI U BHOCSATCS B IMPOTOKOJI 3K3aMEHa.

HpOTOKOJ’IBI BCTYTIUTEJIBHBIX JK3aMEHOB, 3K3aMEHAIIHOHHBIC JIUCTHI U JIMCTHI y4yeTa
HHIAHUBHAYaJIbHBIX JIOCTHIKEHHH NEPEHAIOTCA B UCHTPAJIBHYIO MPHEMHYH) KOMHCCHIO 151
BBOJIa OLICHOK B CHCTEMY YHI’IBepHC B ICHD OTVIALLIEHHS PE3YJILTATOB DK3aMeEHa.

ITocne BBOma OamioB MIPOTOKOJBI, 3K3aMEHAllHOHHBIC JIHCTBl H JIMCTBI Yy4eTa
WHIUBHUYAaJIbHBIX JOCTHXKEHHH NNEPEAArOTCA B OTHAE]T ACHMUPAHTYPhl H XPaHATCA B
JIMYHOM JeJie MOCTYMaroliero.

2.COAEPKAHUE ITPOI'PAMMBI:
OK3aMeH BKJIIOYAaeT pa3jielibl KyPCOB: aBTOMATH3HPOBAHHbIE HH(MOPMALMOHHO
YOPaBJIAIOIIUX  CHCTEM, TEOPHH aBTOMATHYECKOro yIpaBlIeHHs B 00beMe
YHHUBEPCHUTETCKOIO Kypca TeXHUUECKHX CIelUalbHOCTE.

Paznen [. O6ume cBenenus 06 aBTOMATU3MPOBAHHBIX HHMOOPMAIIHOHHO VIIPABIISIONINX
CHCTEMAX
1.1.OcHOBHBIE MOHATHS, KNaCCHYUKALMOHHBIE IIPU3HAKU U Kiaccudukanus AUYC

1.2.CereBble CTPYKTYpbl HHYOPMALIHOHHO-YIIPABIISIONIMX CHCTEM
1.3. IIpombllIIEeHHBIE CETH MOJIEBOTO YPOBHA

1.4. MH(popMaLnOHHO-YIPaBIISIOIIHE CUCTEMbI PEaIbHOIO BPEMEHH
1.5. SCADA-cucremsl

1.6.IIporpammHoO-TexHH4eckHe Komriekesl ACYTII

Paznen II. Meronuueckoe, airopuTMuueckoe odecrnedeHne yrpasieH s HellpepbIBHLIMHU
polieccamu

1. OcHOBHbIe MOHATUA TEOPUM YIPABIEHHS: LENH W [PHHLMIBI YIPABICHHUS,
JHHaMHUYeCKHe CHCTeMbl. MaremaTnyeckoe oOmnucaHWe OOBEKTOB  yIpPaBIIEHMUS:

NPOCTPAHCTBO COCTOSHMIA, MepenaTouHble (GYHKIUU, CTPYKTYpHBIEe cXeMbl. OCHOBHBIE
3a/laudl TEOPHH YIpaBJIEHHs: CTaOMJIM3alMsl, CIEeKEHHE, POrpaMMHOE YyIpaBieHHe,




ONTHMAJIbHOE YTIpaBJIeHHE, YKCTPEMalbHOE peryjiupoBaHue. OCHOBHBIE MOJIXOMLI K
aHau3y ¥ CHHTE3y aBTOMAaTHYECKHUX ¥ aBTOMATH3UPOBAHHBIX YIIPaB/IsiEMbIX CHCTEM.

2. CrpyKTyphl CHCTEM YIPABIEHUS: PA30OMKHYTEIE CHCTEMEI, CUCTEMEI ¢ 00paTHO
CBsI3b10, KOMOMHUPOBAHHBIE CHCTEMBl. JJMHAMUYECKHE H CTATHYECKHE XapaKTePUCTHKH
CHCTEM YNPABJIEHHA: [€pexoqHas U BecoBask (PYHKUHM W MX B3aMMOCBSI3b, YaCTOTHbIE
XapaKTepUCTUKU. THUITOBBIE JUHAMHUYECKHE 3BEHbS U UX XapaKTEePUCTHKH.

3. Tlonarue 06 ycToHYMBOCTH CHCTEM yIpaBlieHHUs. Y CTOWUMBOCTE M0 JIAMYHOBY,
ACHMIITOTHYECKAs!, SKCIIOHEHIMAbHAS YCTOMYMBOCTB. Y CTOWYMBOCTH [0 TMEPBOMY
npudbmmKkennro. PyHkuuu JIsnyHosa. TeopeMsl 00 YCTONYHBOCTH.

4. YCTOHYMBOCTE JIMHEHHBIX CTALMOHApHBIX cucrteM. Kpurepuu JlamyHosa,
['ypBuia, Muxaiiosa. Y cTOHYUBOCTE JIMHEHHBIX CHCTEM C OBOPATHOM CBS3bIO: KPUTEPHIi
HaiikBucra, npobiema 6oib110oro ko3dduineHTa yeuieHusl.

5. YnpaBisieMocCTsb, HabII01aeMOCTB. HyanbHOoCTb  ynpaBisieMOCTH 4
Ha0JII01aeMOCTH. Kanonuueckue (OpMBI. HaGnronarenu COCTOSIHUSI.
JuddepeHuraTopsl.

6. KauecTBo mpoLeccoB ympaBleHHss B JIMHEMHBIX JMHAMHYECKHX CHCTEMax.
[lokaszatenmn KayecTBa mepexoJHbIX MpoleccoB. MeTobl OleHKH KadecTa. Koppekiius
CHCTEM yNpaBlIeHUsI.

7. YipaBlieHWe TNpW JEHCTBUM BO3MYIUEHMIl. PasnuuHble THIBI BO3MYLUECHHIA:
OrepaTopHbIe, KOOpAHWHATHLIE. ABTOHOMHBIE M WHBapHaHTHBIE cHcTeMbl. Clieisuiye
CHCTEMBI.

8. PesteliHple cHCTEMBI yIpaBlieHHs: aireOpanvyeckue W YacTOTHBIE METObI
MCCIIEIOBAHHS.

9. AHaIMTHYECKOEe KOHCTpyHpoBaHHe. MIeHTH(UKALMA IUHAMHYECKMX CHUCTEM.
DKCTpeMallbHbIe PeryJsiTOpbI.

10. OcHoBHBIe BHIBI HEIMHEHHOCTEM B cHUCTeMax yIpaBieHUs. MeTomb
HCCIIEZIOBAHHUS [TOBEAEHUS HEJIMHEMHBIX CHCTEM.

11. ABTOKONE6aHNS HeTMHEIHEIX CHCTEM, FAPMOHUYECKAs TIHHeapU3alus.

12. OnTuManeHele CHCTEMBL. 3aa4y ONTHUMH3ALNH, Y paBHeHHe Diiepa. [ IpuHIUNO
makcumyMma ITonrpsruna. JlnuHamMudecKkoe nporpaMMUpOBaHHE.

Pasnea III. Mudopmalmonnoe obecreyeHne NpoLeccoB aBTOMAaTH3AIHH

3.1 llonarre MaHHBIX, CHCTeMBbl JaHHBIX. OOBEKTHl JaHHBIX. ATpUOYTE OOBEKTOB.
3HaueHMs AaHHbIX. MneHTH(UKATOPEl 00BEKTa NAHHBIX, KIIOUYEBBIE 3JIEMEHTHI JAHHBIX.
[TonsTre 3amucu qanHbIX. Paiinel faHHBIX. Basel nanHbix. TpeGoBanus, MpeabsBiIseMble K
0a3aM naHHBIX. Pacripenenennsie 6a3pl JaHHBIX.

3.2 Mogenu nanHbIX. PensiuyonHas Monmens gaHHbIX. CereBasi MOIeNnb NaHHBIX.
Mepapxuueckas Mosienb JaHHbIX. B3auMocBsi3u Mesky 06beKTaMu U aTpubyTaMu.




3.3 Cucrembl ynpasnenns 6asamu JaHHBIX. OCOGEHHOCTH  yIpaBlieHWs
pacmpeaeIeHHBIMU 0a3aMu JIaHHBIX U CHCTEMBI YIIPABIIEHHs pacTpe/ieleHHbIME 0a3amu
naHHbIX. CTaHAapTHl Ha OOMEH JaHHBIMU Mex Iy rnoncuctemamu ACY.,

3.4 IlpoektupoBaHue 0a3 mJaHHBIX. JKH3HEHHBIH [MKN 0a3bl  JaHHBIX.
KonuenrtyaneHas wmoxens. Jlorndyeckas Mogenb. YMOpsIOYeHHe KAHOHMYECKHX
CTPYKTYD.

3.5 SI3bIkW, HcTIONB3yeMble B 0a3ax AAHHBIX. SI3BIKM OMHCAHUS JAHHBIX. SI3BIKHU
MaHMITYyJTUPOBAHMS JAHHBIMU. Y POBHM aOCTpaKLMK 1 OMHCAHHS JaHHbBIX.

Paspen IV. Ilporpammuoe oGecneuenne ACY

4.1 Opranusauus nporpammuoro obecriedenust ACY. TeXHONOTHH CTPYKTYPHOTO K
00BEKTHO-OPHEHTHPOBAHHOTO NPOrpaMMUpOBaHus. KoHCTpyupoBaHHe aGCTpaKTHBIX
THIOB JaHHbIX. MHKancy1auus JaHHBIX U METOJ0B X 00paboTKU B Kiaccax oGbeKTOB,
Wepapxust xnaccoB. baszoBble u mpousBomdele Kiacchl. [IpocToe M MHOMKECTBEHHOE
Hacnenosanue. Ileperpyska MeTonoB M omepauuii oO6pabOTKM JaHHBIX B Kiaccax
00BeKTOB. AGCTpaKTHbIe KIacchl. BupTyanbhsle untepdeiicsl. [lapamerpusarmus THIOB
JaHHBIX B K7accaX U QYHKUMAX. THIIOBBIE CTPYKTYpPbl OMUCAHMS a0CTPAKTHBIX JAHHbIX
(MaccuB, CTeK, OYepelb, ABOMYHOE JepeBo). [IporpamMmupoBaHHe MaTeMaTHYeCKHX
CTPYKTYp (MaTpHIBI ¥ KOHEUHbIe rpadsl). MeTo bl nporpaMMHO# 06paboTKH JaHHbIX.
Wrepauus u pexypcus. CoprupoBka M mouck. [lepeuncrienve u yropsiounBaHie
KOMOMHATOPHBIX 00bekTOB. BBOA-BBIBO ManHbIX. OGpaboTka (ait1oB.

4.2 TexHoNOrWM IPOrpaMMHpPOBaHHs. MeToauueckHe H HHCTPYMEHTAIbHbIE
cpezicTBa pa3pabOTKH MOYJIBHOrO mporpamMmuoro obecrnevernst ACY. KoMoumsimust 1
pelaKkTHpoBaHHe CBs3ed. Bepuduxauus U oThnamka mnporpaMmbl. ABTOMAaTH3ALHS
paspaboTKH NMPOrpaMMHBIX MPOEKTOB. [IporpaMMHas 10KyMEHTALHS.

4.3 Buzpl 1 KOMITIOHEHTEI IIPOrpaMMHOro obecrniedenus. OrnepaloHHbIe CHCTEMBL.
Tpancnaropel. Omymsitopsl. [lpuknagHoe mnporpammHoe obecmeuenue. |lousiThe
CHCTEMBI CKBO3HOTO NPOEKTUPOBAHHS.

44 CocraB u crpykrypa rpadudeckoit mnoxpcuctemst ACY. Tlpoueccops
BU3yaJIM3allMd W MOHHTOD Ipa(UyYecKoid MOJICHCTEMbL. ApPXHUTEKTYpa IpaUyecKux
TEPMHUHAIIOB U pabOYMX CTAHLIUH.

3.9K3AMEHAIIMOHHBIE BOITPOCHI
OK3aMeHAIMOHHEIE BOIPOCHI K pasjeny :
1. OcHOBHBIE MOHATHS, KNacCH(PHKALMOHHBIE IPU3HAKH U Kiaccupukamus AUYC
2. CeTeBble CTPYKTYpbl HH(YOPMALTHOHHO-YIIPABISIOIIUX CHCTEM

3. IIpoMBILLUIEHHBIE CETH MTOJIEBOI0 YPOBHS
4. aopMalimOHHO-YTIPABSIOLIME CHCTEMBI PEAILHOIO BpEMEHH

5. SCADA-cucremsl



6. IIporpammuo-texnuueckue kommnekcsl ACYTIT

DK3aMeHallMOHHEIE BOIIPOCHI K paszjeny 2:
1. OCHOBHBIE TOHATHS TEOPUH YNpABIEHHA: I[EeJH W TPUHLMUILL yIpPaBIEHHUS,
JAMHaMuuyeckre cucteMbl. OCHOBHBIE 3afaydl TEOPUU YIPABICHUS: CTAOUIH3ALNS,

ClIe)KEeHHE, MPOrpaMMHOE YIpaBlieHHe, ONTHMAJIbHOE YIIpaBlIeHHE, 3KCTPeMajbHOe
peryjiupoBaHue.

2. MaremaTnueckoe omucanue 00BEKTOB yNpaBIeHHs: TPOCTPAHCTBO COCTOSHUIM,
nepeaaToyHble PyHKIHUU, CTPYKTYPHBIE CXEMBI.

3. OcHOBHBIE MOAXOIBI K AaHalM3y HM CHHTe3y aBTOMAaTMYEeCKUX U
aBTOMAaTH3UPOBAHHBIX YIIPABISEMBIX CUCTEM.

4. CTpyKTypbl CUCTEM YNpPaBJIeHUS: PA30MKHYTBIE CHCTEMBI, CHCTEMEI ¢ 0OpaTHOI
CBA3bIO, KOMOMHMPOBAHHBIE CUCTEMBI. J[MHAMUYECKHE M CTATHYECKHE XapaKTePHCTHKH
CHCTEM YIpaBJIeHUA: NepeXo/Has U BecoBass (PYHKIIMM U HUX B3aHMOCBS3b, YaCTOTHLIE
XapaKTepUCTHKH. THIIOBBIE IMHAMMYECKHE 3BEHbSI U X XapaKTePHUCTHKH.

5. llonsaTtue 00 yCTOWYHMBOCTH CUCTEM yNpaBlIeHUs. Y CTOWYHMBOCTE Mo JIsmyHOBY,
aCHMIITOTHYECKAs, S3KCIIOHEHLMAIbHas YCTOMYHBOCTE. YCTOMUHBOCTEL IO TEPBOMY
npubnwkenuto. @ynkiyu JianyHosa. Teopembl 06 yCTORYHBOCTH.

0. YCTOMYMBOCTb IJIMHEHHBIX CTAallMOHApHBIX cucreM. Kpurepun JIamyHosa,
['ypBuna, Muxaiinosa. Y cTOHUMBOCTS JIMHEHHBIX CHCTEM ¢ OOPATHOMN CBS3BIO: KPUTEPHIL
HalikBucra, npobnema Gonboro kKosGpGuuueHTa yCuieHus.

7. VYnpaensemocts,  Habmogaemoctb.  J[yaJbHOCTH  yNpaBiseMOCTH U
Ha0JII01aeMOCTH. Kanonuveckue (bopMbl. HaGnionarenu COCTOSTHHSI.
Hu¢pdepeHunaTopsl.

8. KauecTBo mporeccoB ynpaBieHUs B IJHHEHHBIX JHHAMMYECKMX CHCTEMaXx.
Iloka3zareny kauecTBa repexoAHbIX MPOLECCOB.

9. Meronas! oneHky kavectsa. Koppekuus cucreM yrnpasieHus.

10. VYnpapnenue npu JelcTBUM BO3MYIIeHWH. Pasnuunble TUIBI BO3MYILEHHIA:
orepaTopHble, KOOpAUHaTHbIe. Cleasiiue CUCTEMBI.

11. PeneiHble cHCTEMB! YyNpaBlieHHs: anredpandecKHe W YacTOTHBIE METOJbI
HCCIIeIOBAHMU.

12. AnanuTuyeckoe KOHCTpyupoBaHue. MneHTHHKALMS IHHAMHUYECKHX CHUCTEM.
DKCTpeMasbHbIE PeryJsTOPLIL.

13. OcHOBHBIe BHABI HeNHHEHHOCTEH B CHCTeMax yOpaBieHHd. MeToss!
UCCIIEIOBAHHS [TOBEEHUS HETHHEHHBIX CHCTEM.

14.  ArokonebaHus HeTMHEHHBIX CHCTEM, TApMOHHYECKas JIMHEeapU3aLys.

15, Ontumalnbhbie cucTeMsl. 3aa4yd ONTUMU3aLKK, YpaBHenue Ditnepa. [Tpunimmn
makcumyma [TonTpsruna. JJuHaMuueckoe porpaMMHpoOBaHKe.



OK3aMeHAIIMOHHBIE BOMPOCHI K pasjiey 3:

I IloHsiTe NaHHEIX, CHCTeMBl AaHHBIX. OOBEKTHI JAHHBIX. ATpuOyTEl 00BEKTOB.
3Ha4eHus NaHHBIX. MneHTHhUKATOpPh 06BeKTa JaHHBIX, KITIOYEBbIe 2IeMEHTbI JaHHBIX.

2. llomsatue 3ammc JaHHbIX. Dailiel JaHHBIX. Basbl naHHelX. TpebGoBanus,
pEeNbABIsIEMbIe K Oa3aM JaHHBIX. PacnipeneneHHsie 6a3bl JaHHbIX.

3. Monenu pannbixX. PensunoHHas Mofmens naHHbIX. CeTeBas MOIENb HaHHBIX.
HWepapxudeckas Mosiens naHHbIX. Baaumocsssu MeX1y 00BeKTaMHU U aTpHOyTaMH.

4. CucreMpl ympaBneHus 6a3aMH  gaHHBIX. OCOGEHHOCTH yIpaBjeHHus
pacrpe/ie/leHHbIMU 0a3aMH TaHHBIX U CHCTEMBI YIPABJIECHUS pacmnpenielleHHEIMH 0a3aMu
manHpIX. CTaHIapThI Ha OOMEH JaHHBIMU MeX Iy noacucTeMamu ACY.

5. IlpoexTrpoBanue 6a3 naHHbIX. XKHM3HEHHBIH LUK 635! JAHHBIX. Konuenryaneuas
Mozeb. Jlorudeckas Moziesib. YopsigodeHne KaHOHHYECKUX CTPYKTYDP.

6. SI3bIKM, WcrONB3yeMble B 0a3aX JaHHBIX. SI3BIKH OMHCAHHUS JI@HHBIX. f3BIKH
MaHHITY TAPOBAHMSI TAHHBIMU. Y POBHU a0CTPaKLMH AJIs ONIMCAHMS NaHHbIX.

3K3aMeHaHHOHHbIe BOITPOCEI K pasaeny 4:

1. Opranuzamus nporpammuoro obecriedenust ACY. TexHONOrHU CTPYKTYPHOTO U
00BEKTHO-OPUEHTHPOBAHHOI'O [IPOrPaMMHUPOBAHHSI.

2. KoncrpyupoBaHue abGCTpaKTHBIX THIIOB JAHHBIX. Mukancynsuus naHHeIX u
MEeTON0B HX 00pabOTKH B Kiaccax o0bekToB. Mepapxms Knaccos. Basosbie w
NIPOU3BOJHBIE Kacchl. IIpocToe u MHOXKECTBEHHOE HACTIEI0BAHKE.

3. Ileperpyska MeTOmOB W orepauuii o6paGOTKH AAHHBIX B KJIAccaX OGBEKTOB.
AbctpakTHble Kiaccel. BupryansHele untepbeiicsr. IlapameTpusaiys THIOB TaHHBIX B
KJlaccax U QyHKIUAX.

4. THTNOBBIE CTPYKTYpBI ONMHCaHHs aOCTPAKTHBIX JaHHBIX (MacCHB, CTeK, ouepeb,
ABOH4YHOE JepeBo). IlporpamMMupoBaHHe MaTeMaTHYECKHX CTPYKTYp (MaTpuubl u
KOHEeYHbIe rpadbl).

5. Merons! riporpammuoii 06paborku nanusix. HMreparust u pexypcus. CopTupoBKa
H TTOUCK.

6. Ilepeuncrienne u ynopamouyMBaHue KOMOMHATOPHBIX 00BEKTOB. BBOI-BBIBO
naHHbIX. O6paboTka (daiinos.

7. TexHomormu mnporpaMMHMpOBaHHsA. MeToaMYeCKMEe ¥ HHCTPYMEHTalbHbIE
CpeACcTBa pa3spaboTKH MOYJIBHOIO NporpaMMHoro obecrieuenust ACY.

8. Komnunsuus u penakTupoBaHue cesizeil. Bepudukauus u otiaska pOrpamMMmel.
ABTOMaTH3aLHUs pa3paboTKH MPOrPaMMHBIX POEKTOB. ITporpammuas JOKYMEHTAI[HS.

9. BHIbl i KOMIIOHEHTBI MPOrpaMMHOro obecnederus. OnepauHoOHHbIe CHCTEMbI.
TpancasTopsl. OMynaTopsl.



10. TlpuknanHoe mnporpamMHOe obecrieueHue. [IOHATHE CHCTEMBI CKBO3HOIO
IIPOEKTHPOBAaHHUS.

11. CocraB u cTpyktypa rpaduyeckoii mnoxacucremsr ACY. [Tpoueccopsr
BU3yallU3allid W MOHHTOp Trpaduyeckoll MOACHUCTEeMBI. ApXHUTEKTypa rpauuecKux
TEPMUHAJIOB U pabovuX CTAHIHI.

4. KPUTEPUY OHEHKH MNCbMEHHBIX OTBETOB IPETEHIEHTOB U
OTBETOB HA BOITPOCBI YCTHOT'O COBECEJIOBAHUSI

4.1. KPUTEPUH OLHEHKH IIMCbMEHHBIX OTBETOB

bann Kpurepuit
Ot 86 1o 100 OrtBeTpl Ha MOCTABJICHHBIE BOMIPOCH! B OUeTe
6annos H3/1araloTest JIOTHYHO, [10CIe0BaTeNIBHO U HE TPeOyIoT

JIOTIOJTHUTEIBHEIX MOSCHEHHI.

JeMOHCTPUPYIOTCS MTyOOKHE 3HAHHS AUCIUIUIUH
CrielMaIbHOCTH. JlenaloTcess 000CHOBaHHEIE BEIBOJILI.
OTBeT caMOCTOSATENBHEIHN, NPU OTBETE UCIIOIbL30BAHEI
3HAHHS, TPUOOPETEHHBIE paHee.

CdopMHpoBaHE! HABBIKH HCCIIEN0BATEIBCKO

JeATeIbHOCTH
Ot 71 no 85 OtBeTel Ha MOCTABJICHHbIE BOMPOCH! B OUIeTe
6ayios U3JIaraloTcsl CHCTEMATU3MPOBAHO M MOC/IE0BATENIBHO.

HeMOHCTpHUpyeTCs YMeHHe aHAIM3UpOBATL MaTepuall,
OJIHAaKO HE BCE BBIBO/bI HOCAT apryMeHTHPOBAHHBIN U
A0Ka3aTeNbHEIA XapakTep. Marepualn uznaraercs
YBEPEHHO, B OCHOBHOM IIPaBUJILHO TaHBI BCE
OIIpeAEsIeHUS U MTOHATHS.

HomymeHs! HeGONbIINe HETOYHOCTH TP BBIBOAAX H
MCIT0JIB30BAHUH TePMHHOB.
[IpogeMoHCTpUPOBaHBI HABBIKH HCCIEIOBATEIbCKOM

ACATCIIBHOCTH.
Ot 50 mo 70 JlomyckatoTes HapyIIeHHs! B IIOCJIE0BATEIbHOCTH
Oannos H3II0’KEHUS TIPU OTBETE.
JIeMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHMS JUCLUIIIMH
CIELUATIEHOCTH.

meroTes 3aTpyiHEHHs ¢ BEIBOJAMHU.

OnpezeneHus U NOHSITHSI AaHBl HEYETKO.

HaBpiku HecnenoBarenbekoit qesTeIbHOCTH
NpeJCTaBIEHbI ¢J1alo.

49 G6anos u MeHee | Marepuar usiaraeTcsi Hemocae0BaTeNbHO, COHBYMBO,
HE IMPEJCTABISET ONpPeeIeHHON CHCTEeMBI 3HAHUI 110
aucuuruiMHe. JlonyueHs! rpyosie ommbKy B




OIpPEAENEHUSIX U NOHATUAX. OTCYTCTBYIOT HaBBIKH
HCCIIeIOBATEIBCKON NeATEeJIbLHOCTH.

4.2 KPUTEPUH OLIEHKH YCTHBIX OTBETOB

OOwmii 6ajt 3a OTBETHI HA BOMPOCKHI COOECEIOBAHKS HE JOIIKEH MpeBBIATh 15
OayoB.

Cymma Ganiios 3a OTBETEI 10 GHIIETY M YCTHBIE OTBETHI HA COGECEI0BAHIH He JOJKHO
npeBbimats 100 Gamos.
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ITPOI'PAMMA

BCTYIIHUTEIBHOIO MCIIBITAHUS B ACIUPAHTYPY 10 HAYYHOM CITEIMATBHOCTH:

2.3.4 ¥Ynpaenenue ¢ opzanuzauuonnsix cucmemax

1. TIPOLEAYPA MPOBEJEHUSI DK3AMEHA

DK3aMeH IPOBOJUTCS B O4UHOM (opmare.,

dopma TpoBeleHUs 3K3aMEHa — MHCBMEHHO (OTBETHI Ha BOIMPOCHI BHIGPAHHOIO
[IpETeHAEHTOM OHJIeTa).

Konunuecrtso BompocoB B Guiere onpenensercss [IporpamMmoii BCTYHMHMTEIBHBIX
MCIIBITAHUH 110 COOTBETCTBYIOLIEH HAy4YHOU CIIELUATHFHOCTH U PABHO 3.

Bpewmst i MOAroTOBKY MUCBMEHHBIX OTBETOB Ha BOIPOCHI — He MeHee 60 MHHYT.
MakcuManbHoe BpeMsi Aus noArotoBkd 180 MHHYT (TOYHOE BpeMsi YKa3bIBaeTCsl
AK3aMeHaIMOHHONW KOMHCCHE).

[lepen Hayanom sk3amMeHa BMecTe C OMIIETOM BCe MPETEHJEHTHI IOIYYaroT
KapTOuKH ¢ ykazanueM ID nocrtymaromero.

OtBeTel Ha BONpOCHl a0UTYpHEHTHI 0QOPMIISIOT Ha SK3aMEHAIMOHHBIX JIUCTaX C
yKazaHHeM Ha HUX HHIUBHyaabHOro Koza (ID nocrynatomero), 6e3 ykasanus @amuiuu
Nmenn Ot4ectBa.

Ilo wucreyeHMHm BpeMeHHM, O0O3HAYEHHOI'O 95K3aMEHALMOHHONW KOMHCCHEH Ha
IIOATOTOBKY OTBETOB, MPETEHACHTHI CHAIOT 3K3aMCHALMOHHBIC JIMCThI Ha TMPOBEPKY.
Kaprouku ID xpaHaTCs y IpeTeHIeHTOB /10 OOBSBIECHUS PE3YJIHTATOB SK3aMeHa. UJIeHEl
KOMHMCCHH O3BYYHBAIOT JaTy U BpeMs OIJIALIEHUS PE3YJIbTAaTOB.

ITpu ornameHuy pesynbTaTOB NPOBEPKH MUCEMEHHBIX OTBETOB WIEHBI KOMHUCCHU
HaspiBalOT ID mocTymaromiero u ero pesynstaT B 6amnax. HasBaHHBIN rocTynarommii
NpeabABISIET KapTOUKy ¢ COOTBETCTBYOIIMM [D mocTymaromiero M HasbIBaeT CBOIO
Damunuio Mmst OruecTBo 11 BHeceHUs] HHPOPMAIIHH B IIPOTOKOJ 3K3aMeHa.

B ciydae Hecormacusi NMOCTYNalOILEro ¢ BBICTABJIEHHBIMH OajlaMd OH BIIpaBe
IPOMTH cobecel0BaHHE C DK3aMEHAIIMOHHOH KOoMHuccueil. Bompockl, BEIHOCHMBIE Ha
cobecel0BaHNE, JODKHBI OBITH B paMKax IPOrpaMMbl BCTYNMTEIbHBIX HMCIBITAHHUIA.
KonuyecTBo Bonpocos Ha cobeceloBaHUM — He Ooliee Tpex.

Bormpocsl cobeceioBaHNs OTpaxatOTCs B IPOTOKOJIE dK3aMeHa.

bamibl 32 OTBETHI Ha JIOMOJHUTEIBHBIE BOIPOCH cOOeCeI0OBaHUs OTPAKAIOTCS B
IIPOTOKOJIE 3K3aME€Ha U CyMMHUPYIOTCS ¢ DaliaMH 3a MICbMEHHBIE OTBETHI Ha BOIPOCHI.
IIpu sToM cymmapHbIii 6aiu 3a obmenpodeccroHalbHbIE KOMIIETEHIHH (CyMMa GalljIoB
3a OTBETHI IPETEeH/IeHTa Ha BOIIPOCKI 10 OHIIETY U OTBETHI HA IOMOJIHUTEILHBIE BOIIPOCHI)
He 10JDKHO npeBsimats 100 6amos.



JlobaBnenue 6aIoB 32 KaXk10e HHIMBUIYATBHOE JOCTHKEHHME MPOBOIUTCS TOIBKO
ITpH MpeJOoCTAaBJIEHHH KOMHCCHH MOATBEPXKIaI0INX HOKYMEHTOB.

Caezienust 06 HHAUBUIYANBHEIX JOCTHXEHHUSX U OATBEPKIAIOIIHE HX JOKYMEHTBI
JOJI?KHBI OBITH npenocTaBjIieHbl KOMHMCCHHM BO BpeMsa IIPOBEICHHUSA BCTYIIHUTECILHOTI'O
VCIIBITAHUS. TI0 CHELMAJbHONW AuCUUIIMHE. CBeJeHHs, NpeJoCTaBIEHHbIE I103/Hee
OTOBOPEHHOT'0 CPOKA, HE YYUTHIBAIOTCS.

bamiel 3a WHIAMBHMIyalbHBIE JOCTHKGHHs 3aCUMTBIBAIOTCS IIPH YCJIOBHM HX
COOTBETCTBUSl HAYYHOH CHENHUATFHOCTH IIPOrPaMMbI ACIUPAHTYPHI Ha KOTOPYIO
nocrynaeTr aOUTypHEHT.

bannel 3a uMHIMBHAyanbHBIE JOCTHKEHMs 3allOJIHSIOTCS KOMMCCHEH B JIMCTE
WMuguByuayanbHBIX JOCTH)KEHHH U BHOCSTCS B IIPOTOKOJI K3aMeHa.

HpOTOKOJ'IBI BCTYIIUTEIBHBIX 3K3aMCHOB, 3K3aMeHallMOHHbIE JIMCTHI U JIUCTHI ydueTa
HHIWUBHUAYAJIbHBIX JOCTHXKEHUMN NeEPEearoTCsa B HEHTPATTBEHYIO TIPUHEMHYIO KOMUCCHIO 11
BBOJ4 OLICHOK B CHCTEMY yHHBepI/IC B I€HL OIVIallIiCHHA PE3yIbTATOB 3K3aMeHa.

Ilocne BBOa OayuoB NPOTOKOJIBI, 3K3aME€HAllMOHHBIE JIUCTBI W JIMCTBI YydeTa
HHINBHOYAJIBHBIX JIOCTHIKEHHU M NEPEAAOTCA B OTACI aCIIUPAHTYPbl M XpaHATCAd B
JIMYHOM J1eJI€ IIOCTYIIAroIIEero.

1. COOJEP’)KAHUE NPOI'PAMMBI:

B ocHOBY HacTOslied NporpaMmbl TOJOXKEHBI CIEAYIOUIME IHUCLHIIIMHBL
CUCTEMHBIH aHaJIu3, HUCCIIENOBaHHE OIEPaLyid, TEOpPHUs CHCTEM, TEOPHs YIIPaBIEHHUS
OpraHU3alHOHHBIMU CUCTEMAaMHM, METOZBI IIPUHATHUS PELIeHUN, TEOPUSA BEPOSTHOCTH H
MareMaTHYecKasl CTaTHCTHKA, AUCKPETHAas MaTeMaTkKa, HH(GOPMAalMOHHEIE CHCTEMBI H
TEXHOJIOTHH, HAay4HBbIH MEHEKMEHT, CTaTHUCTHYEeCKHEe METOIBI IPOTHO3MPOBAHUS B
IKOHOMHKE.

Paznen 1. OGiume BOIIPOCEI TCOPHH YIPABJICHHUA COIHAJIbBHO-3KOHOMHYECKHMH
CHCTEMAMMH

1. 1 Ilpenmer Teopum ympaBieHHs. YTNpaBieHYECKHE OTHOILEHUS MU IIOHSATHE
OpraHu3alMOHHOrO ynpasineHus. Llenu ynpasnenus. lepeo eneit. Crienuduka paboTs!
¢ nenepoi nH(GopManueit. Kpurepuu s bekTHBHOCTH ¥ OrpaHUYeH s TIPU JOCTHKEHUH
nend. YTpaBlIeHHE B CIOXKHBIX CHCTeMax. 3Ha4yeHHe OOpaTHOH CBSI3M B TEOPUH
ynpasieHus. PopMasu3anms U MoCTaHOBKa 3a/1ay yrpaBierus. OCHOBHEBIE CTPYKTYPhI U
METO/Ibl YNPaBJICHUS! COIMAIBHO-3KOHOMMYECKUMH CHCTEMaMHU: aJIMUHHMCTPATUBHO-
OpraHU3alOHHLIE, SKOHOMHYECKHEe, COLMaIbHO-TICHXoJIornyeckue u ap. Crenupuxa
yNpaBleHHUs COLMAIbHBIMH M 3KOHOMHYECKMMH CHCTEMaMH. MaremaTtudyeckoe u
MMHUTALMOHHOE MoJenupoBanue. YenoBeueckuit (akTop Mpy yIpaBiIeHHH COLUALHBIMU
H SKOHOMHYECKHMH CHCTEMAaMH.



1.2 OcHOBHEBIE IIKOJBI YIPABISHUS: IIKOIA HAYYHOI'0 YIIPaBJICHU, KIacCHIecKast
(aZIMMHHMCTPATHBHAS) LIKOJIA, IIKOJIa YEJIOBEUECKUX OTHOIICHHUH, KON YIIPaBIEHHS Ha
OCHOBE IMOBEJIEHYECKHX HAaYK, IKOJA KOJIMYECTBEHHOIO IOAX0/1a.

1. 3 TIpoueccHBIH TOAXOA B TEOPUM yIpasieHus. KoHUeNIus MpOoLeCCHOro
noaxona. IlpuHUMOBI HpolieccHOro noxaxona. OCHOBHbIE (QYHKUMH YIpaBICHUSA C
TO3HUIIH MIPOLIECCHOTO moaxoxa. OcoOeHHOCTH BHEIPEHHS TIPOIIECCHOIO YIIpaBICHHUS Ha
NpeANpUATHH.

1.4 CucTeMHBIH II0JIX0/1 B TeOpuH ynpanieHus. KoHIenus CHCTEMHOT0 MOIX0/a.
OcCHOBHBIE MOHATHsI cucTeMHOro moaxonaa. Cucrema, 3JIEMEHT, CTPYKTypa, cpena.
CgoiicTBa CHCTEM. DMEP/KEHTHOCTh CJIOKHBIX CHCTEM. 3aKOH HeoOXOIUMOro
pazHooOpasus. Opranuzaiys kak cucreMa. CHCTeMHBIH aHalu3. YIIpaBjieHue Ha OCHOBE
CHCTEMHOI'O aHaJH3a.

1.5 CHTyauHOHHBIH MMOJXOJA B TEOPHH ynpasieHus. KOHLEMIHsS CHTYalHOHHOTO
noaxona. YIpapieHHe II10 CPeACTBaM CHTyallHOHHOro mnoaxozxa. CHTyalHOHHBIE
rlepeMeHHbIE ¥ UX BIIHSHIE Ha Pe3yJIbTaThl yIIPABIEHYECKOH JeATeIbHOCTH. BHYyTpeHHUE
CUTyallHOHHEIE TlepeMeHHble. BHeIlHWe CcUTyallMoHHbIe mepeMenHble. CHcTeMHast
MOJIENIb CUTYAIIMOHHBIX TIEPEMEHHBIX. 3Hau€HHE IIPAMOro U KOCBEHHOI 0O BO3/ICHCTBUS Ha
OpraHU3aLHUIO.

1. 6 JlononHUTEIBHBIE TIOIX0/IBI K yIipasieHu0. [ [puHIMIbBI ynIpaBieHHs.

1. 7 DyHKUMOHAIBHBIH MOAXOX B TeopHH ynpasieHHs. IloHaTHe GyHKLKH
ynpaBieHus W MX kiaccubukaumsa. O6ume u  cnenududeckue  QyHKUHUH.
CrpaTernyeckoe IUIAHUPOBAaHWE B OPraHM3allMOHHEIX CHCTeMaX. TakTHyeckoe H
OnepaTHBHOE IUIaHMpOBaHWe W ynpasieHue. OpraHmsanua M HHOOPMALHOHHOE
B3aUMOJENCTBHE.

1. 8 JIMUHOCTHO-KOHIENTYATbHBIN MOIX0/ B TeOpUH yrpasieHus. HeobXxoauMocTh
(GOPMHPOBaHMS PYKOBOAMUTENIEM JINUHON KOHIETIIINH Pa3BUTHUSI OPraHU3alMH. JHAYCHHE
PYKOBOJICTBA, BJIACTH, JIUIEPCTBA U INUHOCTHOTO BIMSHHUS PYKOBO/IUTENS B YIIPaBICHUH
oprasu3zanue.

1.9 O6mecTBO Kak COLMabHO-9KOHOMHYecKas cucTema. ColuanbHas CTPYKTypa
o0lecTBa, COLMANbHBIE MHCTUTYTH, WX GyHKOMH u B3auMojeictehe. CBs3b
COLMANBHBIX M DJKOHOMHMYECKHX acMeKTOB yIpaBieHHs. IIpHHIUOBI U KpUTEpHUU
(GOpMHpPOBaHUS CTPYKTYP YIPABIE€HHS B COLUAIBHO-9KOHOMHYECKMX CHUCTEMax.
OCHOBHBIE THINBl OpPraHU3AIMOHHBIX CTPYKTYp (JIMHelHble, (YHKIHOHAILHBIE,
KOMOMHMpOBAaHHbIE, MAaTPUYHBIE W Jp.), X 3BOJIONMA M pas3BuTHe. OCOOEHHOCTH
(opMHpOBaHUS IPOrPaMMHO-IIENIEBBIX CTPYKTYP YIPABICHUs Ha PasiIMYHBIX YPOBHAX
HepapXuu.

1.10  VnpaBneHue  NPOMBINUIEHHBIMH — [PEANPUATUSIMU B YCIOBHAX
HecTaOUIBHOCTH. [IpOrHO3HO-aJalTUBHEIM MOAX0A K ympasineHuto. Crparerndeckoe
yNpaBlieHHe NPeNpUATHAMHA U OPTaHU3ALMSAMH B YCIOBHSIX HECTAOMIEHOCTH.



1.11 Vnpasnenue pa3BUTHEM pernoHoB. OOLMe MOAXOAbI K YIPABICHHIO
pa3BUTHEM peroHoB. [ocymapcTBeHHOe yNpaBjieHHE IPOMBIIUIEHHOCTBIO U
3KOHOMHKOH B cyOnektax P®. VmpaBneHue couuanbHOH c¢epoil, HalMOHAIbHAs
NOJIMTHKA M DKojorudeckas OezomacHocTb. OpraHbl TOCYAapCTBEHHOW BIACTH B
coBpemenHoii Poccun. MH(opmaTusanus OpraHoB TIoCyIapCTBEHHOH BJIACTH Kak
HHCTPYMEHT Il KAUeCTBEHHOTI'0 YIYUIlIEH!S YIIPaBIeHHUS B PETHOHAX.

1.12  VYnpaeinenuss MyHHIIHOATBHBIX oOpa3zoBanuil. Oprassl  ymnpasieHHsA
MYHHULUIATBHEIMUA 00pa3oBaHusaMu. OCHOBHbIE 3aJauyd M (QyHKIHHU MyHHIUNATbHBEIMU
00pa3oBaHUSAIMH.

1.13  VYmopaBneHHe  COLMAIBHO-3KOHOMHUYECKHMM  pa3BUTHEM  IOCydapcTBa.
Teoperuueckue OCHOBBI CTPAaTEru4ecKoro yIpaBJIeHUs rocyIapCTBOM.
WudopmanoHHOE oOecredyeHue ylpaBlieHHs COLUATbHO-OKOHOMHUYECKUM pasBUTHEM
rocyiapcrsa. TeXHOJIOTHH TMOATOTOBKH M TIPHHATHS PEIICHHH M0 CTPATETHYECKHM
HaIpaBJIEHUsIM FOCY JapPCTBEHHOI'O PETYJIMPOBAHUS.

1.14 Hayunple TOAXOABI K  YINPaBICHUIO IJO0AIBHBIMH  CHCTEMaMH.

MaKPOI[I/IHaMHKa H MareMaTH4YeCcKOoe MOJIEJIUPOBAHUE MaKpOIIPOIECCOB U [J100aJIbHBIX
CHCTCM.

Pazmen II. WMudopmaimoHHble TeXHOJOTHM B VIOPaBJIEHMHM  COLIMANIBHO-
IKOHOMHUYECKUMHU CUCTEMaMH

2.1 TloustHe wunHpOpMaIKMK, €€ CBOMCTBA W XapaKTEPUCTUKHU, OCOOEHHOCTH
UCIIOJIB30BaHMsl HH(GOPMALIUK O COCTOSHHM BHEIIHEH cpelbl U 0ObeKTa YIpPaBICHHS B
OPraHM3allHOHHBIX CHCTeMax C OOpaTHOW CBSA3bIO, OCOOEHHOCTH CO3JAHUS U
WCIIONB30BaHusd  HMH(GOPMALMOHHOTO  O0ecleyeHHss CHCTEM  OpraHH3allHOHHOTO
yIIpaBlIeHHs, HHPOPMAIIMOHHOE o0ecledeHre B YCIOBUAX YPe3BbIYalHbIX CHTYallHH.

2.2  DddexruBHOCTS  ynpaBiaeHHs. MeTOAbl  OLUEHKHM  IESTEIbHOCTH |
5GGeKTHBHOCTH  yMpaBieHMs. 3aladd  aHajgM3a M CHHTE3a  MEXaHHU3MOB
(GYHKITHOHUPOBAHUS U YIIPABJIEHUS COLMATBHO-3KOHOMUUECKUMHU CHCTEMaMH.

2.3 Mertoasl mojydyeHus M oOpaboTku MH(OpMauWW NS 3a/1a4 yrpaBleHus,
OKCIEPTHBIE NPOLEAYPHI U IPOLEIYPhl IPOrHO3UPOBAHHS.

2.4 TloaroToBKa M MPHHATHE YIPABICHYECKUX pElIeHHH. ABTOMaTH3UPOBAHHBIE
CHCTEMBI MMOJIEPKKY IPUHATHUS YIIPABICHYECKHUX PEIICHHH.

2.5 BrpruuciauTenbHas TEeXHMKA U IpOrpaMMHBbIE CPEACTBAa B YINPaBICHUU
COITHAIEHO-9KOHOMHYECKUMH CHUCTEMaMHU.

2.6 MeTonpl MOJCIMPOBAHUS W €ro HCIOJIb30BaHHE B HCCICIOBAaHUU U
IPOEKTHPOBAHHWK CHCTeM ympapieHus. [IoHsATHe MOJENH, KlacCU(HUKaLMs MOJENeH.
['paHunbl ¥ BO3MOKHOCTH (OpMaTM3alid NpOUEayp YNpaBJ€HHs COLMATbHBIMH H
JKOHOMHYECKHMH CHCTeMaMH. Monenu CuCTeM: CTaTHYeCKHe, ITHHAMHUYCCKHe,
KOHIIEIITYaJbHBIE, TOIOJOTHYecKye, (popManu3oBaHHble (IIpoLexypsl (hopMantu3aliu



Mojenell cucTeM), HH(OpPMAIMOHHBIE, JOTHKO-TMHTBUCTHUECKHE, CEMaHTHYECKHUE,
TEOPETHKO-MHOKECTBEHHBIE H JIP.

2.7 DKOHOMHKO-MaTeMaTHYecKHe MeTOAsl W MojedH. IIpou3BoacCTBeHHEIE
byukuuu. TIpUHIEIBL, MOJIENH, METOABI M CPEACTBA IMPOCKTUPOBAaHHA H PasBHTHA
OpraHu3allHOHHBIX CHCTEM.

2.8 YmpasneHue B CIOXKHBIX CHCTEMax ¢ MCIOJb30BaHHEM IPUHLUNA 00OpaTHOH
CBSI3W, SHTPOINHUS U HHPOpPMALKA KaK XapaKTEpPUCTHKH pa3HOOOpasus M YIpaBIICHHS,
aITOPUTMH3ALIMS 3a/a4 YIpaBJIeHHs W 00pa0OTKH NaHHBIX, NPEeACTaBlICHUE 3HAHWMH,
MIPOEKTHpOBaHKe cHUcTeM O00pabOTKM MJaHHBIX B OPraHHU3AaLMOHHBIX CHCTEMaXx,
nH(pOopMaIIMOHHOE 00ecredeHHe OpraH3allMOHHBIX CHCTeM, HHGOPMAIIHOHHEIE S3bIKU U
KIaccu(UKATOpbl, IporpaMMHoe oOeclieyeHHe OpraHU3allMOHHBIX CHCTEM, €ro
0COOEHHOCTH, pe3epBUPOBAHKE ITPOrPaMMHBIX MOJYJIel U MH(OPMALIMOHHBIX MAaCCUBOB,
3amuTa HHQOpMaInH.

2.9 KoprniopaTusHble HH()OPMaLMOHHBIE CUCTEMBI. | [pUHIIMIIBI MOCTPOCHMS ¥ BUbI
KOPIOPAaTUBHBIX HH()OPMALIUOHHBIX CUCTEM.

Pazpen I1l. Maremariueckye OCHOBBL, MOJIEJIM M METO/IbI VIIPaBJIEHHS COILIMaJIbHO-

3KOHOMUHYECKHMMH CUCTEMAaMH

3.1 Metoasl MccieqoBaHus ornepauuid U obsacTb UX NPUMEHEHUs OISl peLleHUs
3a7ad  yIOpaBie€HHS COIHAIBHO-DKOHOMHUYECKMMHU CUCTeMaMU. XapaKTepUCTHKa
OCHOBHBIX 3ala4 WCCIIEIOBAaHUs OIEpalyii, CBA3aHHBIX C TEOPHEH MacCOBOIO
o0cIyKUBaHUs, TEOPHEH ouepesiell U yIpaBIleHHEM 3allacaMH.

3.2 ITocTaHoBKa 3a7a4 MAaTEMaTHYECKOTO MMPOrpaMMUpoBaHusi. ONTUMHU3aLUOHHBIH
noaxox K mpoOiemMaM  YHOpaBIeHUs COLUAIBHO-DKOHOMHYECKMMH  CHCTEMaMH.
JlomycTHMOe MHOJKECTBO H IiesieBasi (pyHKIus. PopMEI 3alIUCH 3a/lad MaTeMaTHYECKOTO
nporpammupoBanusi. Kinaccudukanus 3agad MaTeMaTH4€CKOro IPOrpaMMUPOBaHHSI.

3.3 3amaud JWHeHHOro mnporpamMmupoBaHus. [locTaHoBka M reoMeTpuyecKas
MHTEpIpeTalus 3aaad  JIMHEHHOro MIPOTpaMMUPOBaHHS. MeToasl  TUHEHHOTO
mporpaMMupoBaHusi.  IIpsiMple ¥ JBOMCTBEHHbIE  3aJa4d  MaTeMaTH4e€CKOro
nporpamMmmupoBanus. Cumruiekc-mMetoa. Llemouncnenssle 3agadu, Meron ['omopw.
MHorokpuTepuanbHble 3a1a4i JUHEHHOIO IPOrpaMMUPOBaHMUS.

3.4 Mojeny ¥ 4HCIeHHbIE MeTOMbI Oe3yclioBHON onrtuMuzauuu. Knaccuduxanus
METONO0B 0e3ycla0BHOW onTUMU3alud. CKOPOCTH CXOAWMOCTH. MeToabl IepBOro
nopsiika. I pamuventdsle Meroisl. Meron HeoroHa ©  ero  MoAU(UKAIMH.
KBa3suHBIOTOHOBCKHE MeTOJbl. KOHeYHO-pa3HOCTHBIE MeTOAbl. MeETonbl HYJIEBOIO
MOpsAZKa: METOJBI IMOKOOPAMHATHOIO CIyCKa, CHUMIUIEKCHBIE MeTozbl. HenuneiiHbie
33]1a4¥ MAaTEMATHYECKOTO TIPOrpaMMHpOBaHus. JIOKaNbHbINA U III00AIBHBINA SKCTPEMYM,
YCIOBHS ONTHMAJIBHOCTH. 3amaud 00 YCIOBHOM 3KCTpeMyMe M METOJ MHOXKHTEJIeH
Jlarpamxa. Mertoznl npoekTuposanus. Meron mpoekiuu rpaauenTa. Merton yciaoBHOTo



rpagieHTa. MeTombl CBeJEHHS 3ajJad C OrpaHMYeHHsSMH K 3ajadam 0e3yclOBHOM
ONTHUMM3aIMH. MeTonpl  BHEIIHMX U BHYTPEHHHMX  IUTPa(HBIX  (YHKIHIM.
KoMOMHUpOBaHHBIM MeTO TNpOeKTHpOBaHUS M TpadHBIX GyHKIMNA. Meton
CKOJIB3SILIET0 JOIyCKa.

3.5 3amauum  cTOxacTHyeckoro  mporpammupoBaHus.  CTOXacTHYECKHE
KBa3UIPaJMEHTHBIE METOABl. METOIBl CTOXAaCTHUECKOW ammnpoKkcUManuu. MeTonsl ¢
omepauuei ycpenHeHusi. Metonsl cimydaiiHoro moucka. (CToxacTHUeCKHE 3agadd ¢
OrpaHUYEHUsIMU BEPOSTHOCTHOW NpUpobl. CToXacTHUeCKUe Pa3HOCTHBIE METO/IBI.

3.6 MeTobl ¥ 3371a4H JJUCKPETHOTO IIPOTPaMMHUPOBaHHUSL. 3a7aui LEIOYHCIEHHOTO
JTMHEHHOTO MIPOrPaMMHPOBAHUSL.

3.7 OcHoBbI Teopuu rpagoB: onpeneneHue rpada, 1Uenu, MUK, MyTH, KOHTYpa.
CesaA3Hble M CUJIBHO CBsi3HBIe Tpadpl. Matpuna cmexHocTd rpada. Marpuna
WHIMHACHIUH ayr u pebep rpados. [epesbs. Iliockue rpadel. Kparyaiinie nytu u
KOHTYpBI. LIUpKyJIALHs MaKCUMAalIbHOHM BEJTMYMHBI U IOTEHIMAIIBI ITepecTaHoBOK. [ToTok
MaKCHMAaJIbHOM BEITMYMHEL. 3a[Jaul paclpeelleH s pecypca Ha ceTsx U rpadax.

3.8 Meroa aMHAMUYECKOrO TMPOTPaMMHUPOBAHUS IS MHOTOIIATOBBIX 3ajiay
NpuHsATHA perieHuid. [Ipunnun ontuMansHocTy bennvana. OcHOBHOE PyHKIIMOHAIBHOE
ypaBHeHue. BoruucnurenbHas cxeMa MeToa JUHAMHYECKOT0 IPOrpaMMHPOBaHUS.

3.9 llpenMer ¥ OCHOBHBIC MOHATHUS TeOpuu urp. [IpumMeHeHWEe TEOPHUH HUTpP IS
ONTUMH3ALHH YNPABIECHYECKUX pelleHUH. [IoHATHE CTpaTerdd U pelieHUs HUIPEI.
Marpuunsie urpel. MIrpsl ¢ HenpoTrBopeYUBEIMHE HHTepecaMu. KoornepaTuBHbIe UIPBI.

3.10 ITocTanoBka 3a1a4 NpUHATHS pellIeHUH. DTamnbl peleHns 3a1a4. DKCIIePTHEIE
npouenypsl. Meroapl mosydeHus: dkcrnepTHod uHpopmanuu. Illkansl u3MepeHui,
METOJbl DJKCIEPTHBIX H3MepeHHiH. MeTonsl ompoca JKCHEepTOB, XapaKTEPHCTHKH
IKcnepToB. MeTobl 00pabOTKH IKCHEepTHOH HH(pOpPMAIUH, OLIEHKA COrJIacOBaHHOCTH
MHEHUH DKCIIEPTOB.

3.11 Meronel MHOTOKpUTEpHaNbHOH OLEHKM anbrepHatuB. Kiaccubukaius
MEeTOJ0B. MHuoxecTBa KOMIIPOMHCCOB M cCOrjlacusi, NMOCTpOEHHE MHOXKECTB. (-DyHKHHSI
II0JIE3HOCTH. AKCHOMAaTH4YeCKHe MEeTOAbl MHOTOKPUTEpUANbHOM oueHku. [IpsmMbie
METOAbl MHOTIOKPUTEPHAIbHOM OLIEHKHM albTepPHATHB. MEeTONbl HOpMaM3alluu
KpuTepueB. XapaKTepUMCTHKH IpUHOpHTeTa KpuTepueB. [locTynHpyeMble NPUHITHIIBI
ONTHMAJILHOCTH: PaBHOMEPHOCTH, CIPAaBEIJIHUBOM YCTYINKH, TJaBHOTO KpUTEpHs,
JeKCUKorpaguueckuil. MeToasl annpokcumMalyyu (YHKIHM MOJNe3HOCTH. JlepeBbs
pemenuii. Meronsl koMmmneHcauuud. MeToasl aHaNIUTHYECKOH HepapXxud. Merobl
TIOPOrOB HECPaBHUMOCTH. JlManoroBble MeTO/bI MPUHATHS peuieHuid. KadecTBeHHBIE
METO/bI PUHSTHUS pellleHui (BepOabHbIN aHaaus).

3.12  IlpuHATHE  peuleHHH B YCIOBUSAX  HEONpPEIEICHHOCTH.  Bumisl
HeonpeeneHHOCTH. CTaTUCTHYeCKHe MOJIENIH IPHHSTHSI PeIlIeHHH.



3.13 Ilpunsatue komnexTuBHbIX peruenuit. CoBpeMeHHble KOHLEIIHH IPYIIOBOro
BeIOODA.

3.14 Moznenn W MeToAbl NPHHATHS PELIEHHI NPU HeYeTKoH HHMOPMALUH.
Heverkue wmHoxecTBa. OCHOBHBIE OIpe/eNieHHsl M ONepaldd Haj HeYeTKHMH
MHO>KECTBaMH. Heuetkoe MOJEIUPOBaHHE. 3anaqyu MaTeMaTH4eCKOTO
MPOrpaMMHUPOBAHUS TIPU HEYETKHUX HCXOJHbIX YCIOBHUSAX. HedeTkwe OTHOIIEHHS,
Onepaiiy Hajl OTHOLIEHUSMHU, CBOHCTBA OTHOLICHUH. [ IpuHsTHE perenuii Ipy HeyeTkoM
OTHOIUEHUM TMPENNOYTeHHH Ha MHOXKECTBe albTepHAaTHB. [IpuHsTHe pelieHuii npu
HECKOJIBKUX OTHOIICHHUSIX MPEIIOYTEHHUS,

3.15 CounanbHO-3KOHOMHYECKOE IPOTHO3UPOBAHME. 3aiadd, pOIb W BUIbI
MPOrHO3UPOBAHMS, KIIACCH(HUKALKMA TNPOrHO30B 110 IeJU I[POTHO3MPOBAHHUSA, BHIY
OOBEKTOB ~ NPOTHO3MPOBAHMS,  TOPH30HTY  IMPOTHOSMPOBAHMS,  MACIUTAOHOCTH
NpOrHO3upoBaHus. OueHKa HaJeKHOCTH NMPOTHO3UPOBAHUS. BpeMeHHBle PSIbl U HX
aHanu3. XapakTepUCTUKH JMHAMHMKH COLHAIBHO-9KOHOMMYECKUX ABICHHEH. Momeau
BPEMEHHBIX P#A/I0B, aHAJIH3 KOMIIOHEHTHOTO COCTaBa PsIOB, TPEHIbl, KPUTEPUH H
METOJIb] BBIABICHUS TPEHIOB. AJITOPUTMBI BBIJIETIEHHS TPEHI0B. Mo/ieln KpUBBIX pocTa
B COLHMATBHO-5KOHOMHYECKOM MPOTrHO3UpOBaHMK. OCHOBHBIE BHIBI KPHBBIX pOCTa,
MeTOJbl MX BbIOOpa M HAeHTH(HKaimK mapametpoB. OLEHKa KauecTBa MPOrHO3HBIX
Mozeneil. Kpurepun kadecTBa IMporHO30B. MeTOABI M MOJIENM BHISBICHHS W aHAIM3a
IIEPHO/IHYECKUX KoneOaHHH B auHaMu4eckuX psaax. CTaTHCTHYECKHE MeTO/bI,
(umbTpauMs M aHaNIM3 CIEKTPOB. AJANTHBHBIE MOJETH U METOIE! TIPOrHO3HPOBAHHS.
OCOOCHHOCTH aNanTUBHEIX MOJeNeif, HX BHABL, METOObI HOCTpPoeHMs. Monenu
CTAllHOHAPHBIX M HECTALIMOHAPHBIX BPEMEHHBIX PSJIOB, MX BU/BI U METOJIBI TOCTPOECHHS.

3.16 OcHOBBI TEOPHH AaKTHBHBIX CHCTEM. [TOHATHS AKTUBHOM CHCTEMBI H MEXaHH3Ma
GyHkuMOHMpOBaHUS.  MexaHW3Mbl  IUIAHHPOBAHMS B AKTMBHBIX  CHCTEMaXx.
HemanuitynipyeMocTs npouenyp niaHupoBatusi. [IpHHIMII OTKPBITOrO yIpaBIeHHS H
ONTUMAJIbHOCTh NPABUIIBHBIX MEXaHM3MOB yIpaBieHHs. MeXaHH3MBI CTHUMYJIMPOBAHUSI
B ACTEPMUHHPOBAHHBIX AKTHBHBIX CHCTEeMax Hu AKTHBHBIX CHCTECMax C
Heollpe/1e/IeHHOCTEI0. COorlacOBaHHOCTh ONTHMANIBHOTO peleHus. ba3oBble MEXaHU3MBI
pacrpeneseHuss PecypcoB, aKTHBHOM 3KCNepTH3bl, KOHKYPCHBIC, MHOIOKaHAaJbHBIE,
npotuBo3aTpartHsie. [IpoGneMsl 1 METO/BI UACHTHOUKAIMH OPTAHU3ALHMOHHBIX CHCTEM
Ha OCHOBE pCTPOCIEKTHBHOH, TEKyLIeH M OKCNEPTHOH HHpOpMALMH C ydYeToM
aKTUBHOCTH  YIPaBIsACMbIX CyOBEKTOB. MeTOABl MOJETHPOBAHUS MEXAHU3MOB
(QYHKUMOHMPOBAaHHS AKTHBHBIX CHCTeM. VIMHTAIIMOHHBIE MIPHl KAaK WHCTPYMEHT
MCCIIeIOBaHHs OPraHU3allMOHHBIX MEXaHH3MOB U METOJ aKTHBHOT'O 00yUEeHHS.

3.17 VYmpasnenume mnpoextamu. Crenuduka IPOEKTHO-OPHEHTHPOBAHHBIX
opranuzauui. lLlemm, 3amauum W 3Tanbl ynpaBjieHHs] NpoeKTamMd. MeToasl CeTeBOro
IUIaHUPOBaHUS U ympasjieHus. MexaHusmsl ynpasieHus mpoekramu. Crparerndeckoe



MaHupoBanue. PedopMupoBaHWe W PECTPYKTypu3alus Npennpusruii. Moxendn u
MeXaHH3Mbl BHY TPH(GUPMEHHOTO YIIPaBJICHHU.

3.18 Ynpasienue Tpy/JOBBIMH PECYPCAMH B OpraHU3allMOHHBIX cucTemax. [lenu u
3a7a4yd  YIpaBleHHs, IUIAHUPOBAHHE TPY/OBBIX pPECypcoB, MOAOOp, MOATOTOBKA H
paccTaHOBKa KaJpoB, OIEHKAa [ENOBBIX KayecTB YIPABIEHYECKOro IMepcoHaa,
HCIIO/Ib30BAaHME TPYAOBBIX PECYPCOB, CTHIH pPabOTHl PYKOBOACTBA, KOH(IMKTHEIE
CUTyalliH, TpeOOBaHKs K KaJpaM YIIPaBIeHUS B YCIOBHUSIX UPe3BBIUAMHBIX CUTYaLHM.

3.19 3agauu U MeToAsl (UHAHCOBOrO aHainu3a. HapalieHne H JUCKOHTHPOBAaHME.
DddexTusHas craBka. [lotoku miaresxeid. DUHAHCOBAS 3KBUBATIEHTHOCTh 00543aTE/ILCTB.
Tunossle npwioxkenus. KpeautHele pacdersl. OLieHKa MHBECTHIMOHHBIX IPOLIECCOB.
O160p MHBECTHUIIMOHHBIX MPOEKTOB. MUHAHCOBBIE pacueThl Ha PhIHKE LI€HHBIX Oymar.
MatemaTiuyeckie OCHOBBI ~ ()MHAHCOBOTO aHajlM3a B  YCIOBUSAX pHCKA H
HeomnpeAeaeHHOCTH. Pucku W ux wuaMeputend. DyHKUUSA MOJIE3HOCTH. 3azada o0
ONTUMAJILHOM TMOpThene mHeHHBIX Oymar. Mopenu 3ajady ONTHMHU3ALMHA DPHCKOBOIO
noprgens.

2. OK3AMEHAIIUOHHBIE BOITPOCHI

DK3aMeHaIlMOHHbIe BONIPOCHI K pazjeny 1:

1. Tlpemmer Teopuu ympaBieHUs. YIIpaBJIEHYECKHE OTHOLIEHHMS W IIOHSATHE
OpraHu3alMoHHOro yrpasienus. Llemn ynpasnenus. JepeBo neneit. Cnennduxa paboTel
¢ nenesoit uudopmarmeit. Kpurepuu 3ppeKTHBHOCTH U OrpaHHYEHHUS [IPH JOCTHKEHUH
LIeJH.

2. VmpaBieHue B CIIOXKHBIX CHCTeMax. 3HaueHHE OOpaTHOM CBA3M B TEOPHH
ynpapineHus. @opmann3anusi U IOCTAaHOBKA 3aa4 yIIpaBIeHHUs.

3. OCHOBHBIE CTPYKTYPHl M METOJbl YHpPaBIEHMS COLHMAIbHO-3KOHOMHYECKHMH
CHCTEMaMH: aJIMHHHCTPATUBHO-OPraHU3allMOHHBIE, JSKOHOMHYECKHE, COI[HAILHO-
ncuxojioruueckue ¥ ap. Crieuuduka yrnpaBleHHs COUMAIBHBIMH U 9KOHOMHUYECKHMH
CHCTEMaMH.

4. MateMaTH4eCKO€e ¥ HIMUTALHOHHOE MOJIe/TpoBaHue. YenoBedeckuii pakTop npu
YIPaBIeHUH COLUATIEHBIMH U 3KOHOMUYECKHUMHU CHUCTEMAMH.

5. OCHOBHBIE IIKOJIBI YIIPaBJIEHUs: LIKOJA HAYYHOI'O YNPAaBICHHS, KlIAaCCUYCCKas
(amMUHHMCTpATHBHAS ) IIKOJIA, IIKOJIA YeJOBEeUYeCKHUX OTHOLUCHMH, IKOJIA YIIPABIEHUS Ha
OCHOBE IOBEASHYECKHX HaYK, IIKOJIa KOJMYECTBEHHOT O TTOAX0/1a.

6. IIporieccHbIi 110JIX0/1 B TEOpHHU yIpaBieHus. KoHlLenus npoueccHoro moaxoaa.
[ IpHHIHUIB! TPOLIECCHOTO MOAX0a.

7. OcHoBHBIE (YHKIIUM YOpaBiIeHUs C [O3HLIHMHM MPOIECCHOrO0 MOAX0Ja.
OcobeHHOCTH BHEIPEHUS IIPOLIECCHOIO yIPaBJIeHHUs Ha MPEAIPHATHH.



8. CHCTeMHBIH TOAXO01 B T€OpHH yripapjieHus. KOHIEMMS CUCTEMHOrO MOAXO0/Ia.
OcHOBHBIC MOHATHS CHCTeMHOro mnoxxofa. CHcrema, 3J€EMEHT, CTPYKTYpa, cpefa.
CaoiicTBa cucrtem.

9. DMepIKEHTHOCTb CIIOXKHBIX CHCTEM. 3aKOH HEOOXOIHMOTo pazsHOOOpaswsi.
Opranuzanus kak cucrema. CHcTeMHBIH aHaliu3. YIpapileHHe Ha OCHOBE CHCTEMHOIO
aHanusa.

10. CutyanMoHHbI# TOAXOA B TeOpUH yrpasieHus. KOHINIMS CHTYalHOHHOro
MoJXo/a. YIpasjieHHe 10 CPeACTBaM CHTYAI[HOHHOTO [10AX0/a.

11. CuryanuonHsle nepeMeHHble M HX BIHSHHE Ha Pe3yJ/IbTaThl YIPaBICHYECKOM
NIEATEIPHOCTH. BHYTpeHHHE CHTyallMOHHbIE IlepeMeHHble. BHEIIHHEe CHTyallMOHHBIE
nepeMenHble. CHCTEMHas MOJCIb CUTYaUMOHHBIX [IEPEMEHHBIX. 3HaYeHHe MPSIMOro M
KOCBEHHOI'O BO3JEHCTBHS Ha OpraHU3al[HIo.

12. loronHuTenbHBIE TOAXObI K yIIPABIEHHIO. [ [PHHIMIIBI yIIpaBIeHHS.

13. DyHKUMOHAIbHBIA TOXXOA B TEOPUH YIpaBieHus. [IoHATHE (YHKIHIA
YNpaBleHUs. ¥ X Kiaccuukanus. O0mue u cnenuduyueckie GyHKIHH.

14. CTpaTernyeckoe miaHApOBaHHE B OPraHM3ALMOHHBIX CHCTeMax. TakTHiecKoe
U OIEpAaTHBHOE INIaHMpPOBaHHE H ympasieHnue. OpraHuzauus ¥ HHOOPMALHOHHOE
B3alMMOJIEHCTBUE.

15. JINUHOCTHO-KOHIENTYaIbHBII [104X0 B TEOPHH yrpaBneHus. HeoGxoaumocTs
(GopMHpoBaHM PYKOBOAMTEIEM JIHYHOM KOHLENLMH Pa3BUTHS OPraHU3aLHH. 3HAYECHHE
PYKOBOJCTBA, BIIACTH, JIMJIEPCTBA U JIMYHOCTHOIO BIUSHIS PyKOBOIAMTES B YIIPABIEHUH
OpraHu3aLuei.

16. ObiecTBO Kak CONMANBLHO-IKOHOMHYeCKas cucrema. ColanbHas CTpyKTypa
oOimiecTBa, COLHMANbHBIE MHCTHUTYTHI, HMX (YHKIMH Hu BlauMojeiictBue. CBsi3b
COLIMATBHBIX U 9KOHOMHYECKUX acleKTOB YIIPaBIEHHsL.

17. TlpuHuunel ¥ KpuTepuu (GOPMUPOBAHUS CTPYKTYP YIIPABIEHHS B COIHATBHO-
OKOHOMHYECKHX cucrtemax. OCHOBHBIE THUIIbI OPraHH3allMOHHBIX CTPYKTYpP (JIMHEHHEIeE,
GyHKIMOHATEHEIE, KOMOUHUPOBAHHEIE, MATPHYHEIE H /p.), HX SBOJIOLHI H pasBUTHE.
OcobenHoCcTH  (OPMHPOBAaHMS IPOIPAMMHO-LIETIEBBIX CTPYKTYP YIpaBIeHHS Ha
Pa3IMYHBIX YPOBHSIX HePaAPXHH.

18. Ynpasiienye NpOMBIIIIIEHHBIMH TPEINPHATHAMHE B YCIIOBHUSAX HECTAOMIBHOCTH.
[IporHo3Ho-afanTUBHEIH MOAXOA K ympaeieHuto. CTparerudeckoe yIpapieHHe
NPEeNNPUATHAMA U OPraHU3alUsIMHU B YCIIOBUSX HECTAOHUIBLHOCTH.

19. Vnpasnenue passuruem pernonos. OOIiMe TOAXOABI K yINpPaBIEHHIO
Pa3BUTHUEM PETHOHOB.

20. I'ocymapcTeeHHOE yNpaBIeHHE IPOMBILILIEHHOCTHIO M 9KOHOMUKOM B CYyOBEKTaX
P®. Vinpapinenue couuanpHOH cepoll, HalMOHANbHAs IMOJMTUKA M DKOJIOTMYecKast
0€e3011acHOCTE.



21. OpraHpl rocy1apCTBEHHOM BIacTH B coBpeMeHHOM Poccuu. Mudopmaruzanus
OpPraHOB IOCYJapCTBEHHON BIACTH KAaK MHCTPYMEHT JUIS KaYeCTBEHHOTO YIy4IIeHUs
yIpaBl€HHs B perHOHax.

22. VYmpaBneHHss MyHHUMIAIbLHBIX oOpa3zoBaHui. OpraHbl  yOpaBlIeHHS
MYHHIUIIAIBHEIMH 00pasoBaHusiMu. OCHOBHBIE 3aa4¥ M (PYHKITHM MYHHIHITAIbEHBIMH
00pa30BaHUSIMH.

23. VYmpaBneHue — COIHMATBLHO-DKOHOMHYECKHMM  pasBUTHEM  TIOCYIapcTBa.
Teopetnueckue OCHOBEI CTpaTerun4ecKoro yIpaBlIeHUs roCyAapCcTBOM.
HudopmanuonHoe obecrieyeHue yrpaBlIeHHs COLHaTbHO-9KOHOMHYECKUM pa3BUTHEM
rocysapcrsa. TeXHOJIOrHMM MOATNOTOBKM W TPHHSITHUS DPELIEHHH IO CTpaTerHYeCKHM
HalpaB/IeHUSAM FOCY1apCTBEHHOTO peryJIUpOBaHHUS.

24. Hayunble moaX0 /16l K YIIPABISHUIO TT100aIbHBIMU cCTeMaMu. MakpoJuHaMUKa
1 MaTEMAaTUYECKOE MOJEIMPOBaHHE MaKPOIIPOLECCOB U IN100aIbHBIX CUCTEM.
DK3aMeHaIlHOHHBIE BOIIPOCHI K pa3jeny 2:

1. Tlomsatne wHpOpManMK, ee CcBOMCTBA M XapaKTEPUCTHKH, OCOOEHHOCTH
MCI0JIb30BaHHsA MHMOPMAIMK O COCTOSIHUM BHEIIHEW Cpelsl U 00beKTa YIpaBIeHHs B
OpraHM3allMOHHBIX CHCTeMax ¢ OOpaTHOM CBs3bI0, OCOGEHHOCTH CO3JAHHA U
MCIIOJIB30BaHUsl ~ MH(MOPMALMOHHOTO  O0eCleueHHss CHCTeM  OpraHH3alMOHHOTO
ynpaslieHus1, ”HGOpMalMOHHOe obecriedueHre B yCIOBHUSIX UPE3BbIYAMHEIX CHTYAIIMIA.

2. Db heKTUBHOCTD yIpaBIeHUs. MeTOIb! OLIEHKH AeATeIbHOCTH U 3(()EKTHBHOCTH
ynpapieHus. 3ajadyd aHajdu3a W CHHTe3a MEXaHHW3MOB (YHKIHOHMPOBAHHS U
YIIPaBJIeHHUS COLIMATBHO-9KOHOMUYECKUMH CHCTEMAMH.

3. Meroapl nomydeHus U 00pabOTKM WHPOpPMALMHU Ui 3a[ad yIpaBlIeHHUs,
SKCIIEPTHBIE MPOLELYPhl ¥ POy PHI IIPOrHO3UPOBAHUSI.

4. IlogrotoBka M TPHHATHE YIPAaBIEHYECKHUX pelIeHHH. ABTOMATH3HPOBAHHEIE
CHCTEMBI IOAJEPIKKH IIPUHSTHUS YIIPABTEHYECKHX PelleHHI.

5. BeruncnurenpHas TeXHHUKA U [IporpaMMHBIE CPEACTBA B YIIPABJIICHHH COLIHAJILHO-
SKOHOMHYECKHMH CHCTEMaMH.

6. MeToapl MOJENMPOBAHUSI M €ro UCIOJIb30BaHWE B HCCJIENOBAHUHM U
IIPOEKTHPOBAaHUH CHCTEM YyrpaBieHHs. IloHsarue monenu, knaccuduKaius MOJIENEH.
['paHuLibl ¥ BO3MOXHOCTH (OpMaIM3allMU MPOLEAYp YIpaBIeHHS COIMAIbHBIMU H
YKOHOMHUYECKHUMU CUCTEMAaMHU.

7. Mogenmu cucreM: CcTaTH4YecKue, JUHAMHUYECKHE, KOHIIENTYyalbHBIE,
TOTOJIOTHYECKUe, (opMaliM30BaHHble (Ipoueaypsl GopMaiu3alii MOJAEEH CHUCTEM),
HHpOpPMaIUOHHBIE, JIOTUKO-JIMHI'BUCTUYECKHE, CEeMaHTUYECKHE, TEOPETUKO-
MHOECTBEHHbIC U AP.



8. DKOHOMUKO-MaTeMaTHYeCKHe MeTo/Ib ¥ MozielH. [ IpOH3BOACTBEHHbIE yHKIHY.
[lpuHuunsl, Monenw, MeToAbl W CPEACTBA  NPOEKTUPOBAHHS W Pa3BUTHSA
OpraHU3allHOHHBIX CHCTEM.

9. Vnpapnenue B CIOXHBIX CHUCTEMaX C HCIONBL30BAaHHEM NpUHIHNIA 0OpaTHOMH
CBSI3U, SHTPONHUA M MH(OPMALHA KaK XapaKTEPUCTHKH Pa3sHOOOpa3HsA M yHpaBICHHS.
AJIrOpUTMU3aNNS 33184 yIIpaBlieHus 1 00paGoTKH JaHHbIX.

10. IlpencraBnenue 3HaHHH, NPOEKTHPOBAHHE CHCTEM 06paGOTKM NAHHBIX B
OpraHM3allHOHHBIX CcHCTeMaxX, HWH(OPMALMOHHOE O0eCreYeHre OpraHU3alHOHHEIX
CHCTEM, HH(OPMAIMOHHbIE S3BIKU H KIACCH(DHUKATOPEL.

11. Pporpammuoe obecrieyenye OpraHW3allMOHHBIX CHCTEM, €r0 OCOGEHHOCTH,
PE3€PBUPOBAaHUE IPOrPAMMHBIX MOAYyJIeH M HHGOPMAIMOHHBIX MAaCCHBOB, 3allUTa
HH(pOpMaIUu.

12. KoprioparusHble HHQOPMAIOHHBIE CUCTEMBI. [ IDMHIUIET TOCTPOSHHS M BHIBI
KOPIOPaTUBHBIX HHPOPMAIIHOHHEIX CUCTEM.

OK3aMeHalMOHHbIE BOMTPOCKH K pa3aeny 3:
1. MeTozb! HCCIIEI0BAHUS OTIepaliHii H 06/1aCTh HX NPUMEHEHH S /IS peLeH s 38184

YUpPaBICHUS COLMAJIbHO-DKOHOMUYECKUMH CHCTEMaMH. XapaKTepUCTHKA OCHOBHBIX
3aj@4 MCCIIENI0BaHMs ONEpalMi, CBS3aHHLIX C TEOPHEeH MAaccoBOro 06CIIYKUBAHMUS,
TEOpUEH o4Yepenell U yrpaBieHHEM 3aacaMHu.

2. IlocTaHoBKa 3a/1a4 MaTeMaTH4eCKOr0 MPOrpaMMHUpOBaHus. ONTHMH3ALMOHHEII
NOAXOA K mpobiieMaM yNpaBIeHMS COLMAIBHO-DKOHOMHYECKHMH  CHCTEMAMH.
HomycTiMoe MHOKeCTBO 1 LeneBast GpyHKIus. MDOPMBI 3aIUCH 327189 MATEMATHUECKOTO
nporpammupoBanus. Kiaccuukanys 3a/1ad MaTeMaTHYECKOTO MPOrPaMMHPOBaHHS.

3. 3amaud JMHEHHOro mporpaMMuUpoBaHHs. [locTaHOBKa u reoMeTpHuyecKas
HHTEpHpeTanus 3ajJady JMHEMHOrO IporpaMMHpoOBaHusl. MeToasl JHUHEHHOTro
IIpOorpaMMHUpPOBaHHA. HpHMLIe H HBOECTBCHHBIC 3aJavHu MaTeMaTH4YEeCKOro
nporpaMmupoBaHusi. Cumruiekc-meron. lLlemouncnennsle 3amaum, meron Iomopw.
MHoroxpuTepranbHbie 3a1a491 THHSHHOTO MPOrpaMMHPOBAHUSL.

4. Mojenu M 4HCIIEHHbIE METOIBI Ge3yCIOBHOH ONTHMH3ALIHH. Knaccugukanus
MeTO/IoB  OesyciioBHOM onruMusaiuu. CKOPOCTH CXOAMMOCTH. METO/bI IIepBOro
[IopsIKa.

5. [I'pamuentasie metonsl. Meron Helorona u  ero  MomuduKamum.
KBasuHbIOTOHOBCKHE MeTonbl. KoOHEe4HO-pasHOCTHBIE MeTOnbl. MeTOIBl HyJIeBOTo
NIOPsIIKA: METOIbI TIOKOOPJAMHATHOTO CITyCKa, CUMILIEKCHEIE METOIBL.

6. HenuueliHple 3agaunM MaTeMaTHYeCKOro IMpOrpaMMHpoBaHus. JIOKaNbHBIH ©
III00abHBIA SKCTPEMYM, YCIIOBHS ONTHMANBHOCTH. 3a1a4r 00 yCIOBHOM YKCTpeMyMe K
MeTol MHOXKHTeNel Jlarpanika.



7. Meronsl mpoexTHpoBaHus. MeTox mpoekiuu rpaaieHta. MeTon ycIOBHOTO
rpagdenta. MeTonbl cBeleHWs 3afad C OTPaHHYEHHSAMH K 3ajadam 0e3ycJI0BHOM
onTUMu3anMu.  Meroasl  BHEHNIHMX H  BHYTPEHHHX  IOTPaQHBIX  (YHKIM.
KomOuHupOBaHHBIM METOJ NpOeKTHpoBaHHsS W IuTpadHBIX (YHKIMHA. Merox
CKOJIB3SIIIETO JOIIYyCKa.

8. 3aauu CTOXACTUYECKOr0 [IPOrpaMMHUPOBAHHUSL. CroxacTtuyeckue
KBa3UTPaHUCHTHBIE METOJABl. MeToabl CTOXacTHUYeCKOW amlmpoKCHMalud. MeTonsl ¢
olepauuer ycpeaHeHHs .

9. Metonsl ciyyaiinoro noucka. CTOXacTHYeCKHMe 3aadd C OrpaHHYEHHSMH
BEPOATHOCTHOM MpUpobl. CTOXacTHYECKHe Pa3HOCTHBIE METO/IBI.

10. MeTojp! ¥ 3a1a4n JUCKPETHOTO MIPOrpaMMHUpPOBAHHUs. 3a1a4H LEeI0YHCIeHHOTO
JIMHEHHOTI'O IIPOrpaMMHUPOBAHHMS.

11. OcHoBel Teopuu rpadop: onpeneneHue rpada, LENH, [UKIA, MTyTH, KOHTYpA.
CBsi3HBIE W CHIBHO CBs3Hble rpadel. Marpuia cmexsoctu rpada. Marpua
WHIMHACHIUHE nyr u pebep rpados. Jlepesps. Ilnockue rpadsr. Kparyaiimve myTtu u
KOHTYpBI. LIupKynsius MaKCUManbHON BETMYHUHbI U IIOTEHLHAIBI TTePeCTaHoBOK. [ToToK
MaKCHMaJIbHOM BeJIMYHHBI. 3a/la4y pacrpe/IeleHust pecypca Ha ceTsiX u rpadax.

12. Merojg AMHAMHUYECKOTO MPOTPAMMHPOBAHHS JUIs MHOTIOIIATOBBIX 3ajad
NpUHATHA perteHuid. [Ipunnun ontumansHoct bennmana. OcHoBHOE hyHKIMOHAILHOE
ypaBHeHHe. BbIUUCIMTEIbHAS CXeMa METO/1a TMHAMHYECKOrO IIPOrPpaMMHPOBAHHSL.

13. TlpenmeT ¥ OCHOBHbIE MOHATUS TEOPUH Wrp. [IpUMeHEHHe TEOpHH HUTp s
ONTHMHU3ALUHN YTIpaBI€HYECKUX pemeHud. [loHATHe cTparermu W pellleHHs WIPEL.
MatpudHbie Urpsl. Irpe! ¢ HenpoTHBOPEYUBBIME HHTEpecamu. KoonepaTuBHEIE HIPHL.

14. TlocraHoBKa 3a7a4 MPUHATHS PelIeHHH. DTalbl pelIeHns 3a/a4. DKCIEePTHBIC
npoueypsl. MeToxsl monydeHuss skcnepTHOH wuH(opmarmu. IIIkansl HW3MepeHHi,
METOJbl 3KCIEPTHBIX H3MepeHHH. MeToasl ompoca 3KCHEepTOB, XapaKTePHCTUKH
oKCrepToB. MeToabl 00pabOTKK 3KCIEPTHON HH(OPMAIIMH, OLEHKA COIVIACOBAaHHOCTH
MHEHUH 3KCIIepPTOB.

15. Meroapl MHOrOKpHTEpHaNbHON OLEHKH ajbrepHaTuB. Kiaccudukaims
MeToJ0B. MHOXecTBa KOMIPOMHCCOB M COIJIACHUS], ITIOCTPOEHHE MHOXKECTB. DyHKIIHS
N0JIE3HOCTH. AKCHOMAaTHYECKHE METOAbI MHOTOKPUTEPHAILHON OLIEHKH.

16. IlpsMble METOIBI MHOTOKPUTEPHATBHOW OLEHKH anbTepHATHB. MeTomsl
HOpMaJIM3alMK KPUTEPHEB. XapaKTEPUCTUKK NIPUOPUTETa KpUuTepreB. [TocTymupyeMble
NPUHIUNB!  ONTHMAJIBHOCTH: PABHOMEPHOCTH, CIpPaBEUIMBOM YCTYIKH, TIJIaBHOTO
KPHTEpHS, JTIEKCUKOIpa(UIeCKUH.

17. MeTonp! annpokcuMauuy (yHKLUHHA T0JI€3HOCTH. [lepeBhs pemeHni. MeTomb!
KOMIeHcalu. MeTo/ bl aHaIMTHYeCKOH HepapXxu. MeTobl IOPOroB HECPAaBHUMOCTH.
Juanorosbie METOMBI MPUHATHS penleHHH. KauecTBeHHBIE METOIbI IPHHATHS PEIIEHMUI
(BepOanbHEIH aHaIu3).



18.  IlpuHATHE  pelleHHA B YCIOBHSAX  HEONPEIEJEHHOCTH.  Bumsl
HeonpezesieHHOCTH. CTaTHCTHYECKHE MOJIEH IPUHSTHS PELICHHIA.

19. IlpunsaTHe KOMNeKTHBHEIX perneruii. COBpeMEHHBIe KOHIIEILHMY IPYIIIOBOTO
BBIOOpA.

20. Mogzenu v METOJTBI IPHHSTHS PELEHNH IpK HeyeTKoi nH(opManuu. HedeTkue
MHOXecTBa. OCHOBHBIE ONPENEIICHUS M ONEPALMH HaJl HEYETKUMH MHOXKECTBAMI.

21. HeueTkoe MonenupoBanue. 3a1auy MaTeMaTHYECKOTO IPOrpaMMHUPOBaHHS MPH
HEYCTKUX MCXOJHBIX YCIOBHsX. HeveTkue oTHOIICHHMs, orepaluy Hajl OTHOLICHHSIMH,
CBOHCTBA OTHOIICHUH. [IpuHsTHE pereHnii IpH HEYETKOM OTHOIIEHHH MIPEeANOYTeHUH
Ha MHOXECTBE albTepHAaTHB. IIpHHATHE pelmieHWId NpPH HECKONBKHX OTHOIIEHMSX
PEAIOYTEHHS.

22.  CouuanbHO-3KOHOMHYECKOE IPOrHO3UPOBAHUE. 3aiadud, polb U  BHIbI
IPOTHO3MPOBAHMS, KIIACCH(UKALMS TPOrHO30B IO [N IPOTHOUPOBAHMS, BUIY
OOBEKTOB  MPOTHO3UPOBAHHS, TOPH30HTY  NPOTHOSMPOBAHHS,  MAacIITaGHOCTH
NpOrHo3upoBans. OleHKa HaIeKHOCTH MPOrHO3UPOBAHHUS.

23. BpemeHHbIE PANbl M HMX aHalM3. XapakKTePUCTUKM JUHAMUKHA COLUAIBHO-
SKOHOMMHYECKHX sIBJICHWH. MoJIeJ1 BpeMeHHBIX PsIJIOB, aHaJIHU3 KOMIIOHEHTHOI'O COCTAaBa
PSOB, TPEHIbI, KPUTEPUM U METOJBI BBISABICHHUS TPEHAOB. AJFOPUTMBI BhIIETEHHUS
TpeHA0B. MoJenu KpHBBIX POCTa B CONHAILHO-3KOHOMHYECKOM MPOTrHO3UPOBAHMH.
OcHOBHbIE BHJIbI KPHBEIX POCTA, METOAbI HX BHIOOPA U WeHTH(UKALINN napaMeTposB.

24. OueHka KauecTBa NPOTHO3HBIX Mozenel. KpuTepunm kauectsa IIPOTHO30B.
MeTozpl 1 MOzIe/TH BBISIBIICHUSI M aHAITM3a TIEPHOIMUECKHX KOJeGaHHH B TMHAMIYECKIX
psinax. CTaTucTHYecKue MeTOIbI, QHIBTPALNS U AHATU3 CIIEKTPOB.

25. AmanTuBHBIE MOIETH U METOBI MPOrHO3MpoBanHusi. OCOGEHHOCTH aManTHBHbIX
MOJIeJIel, NX BHJIbI, METO/IbI OCTPOCHHS. MoJIe/u CTAMOHAPHBIX ¥ HECTAallHOHAPHBIX
BPEMEHHBIX PSIIOB, MX BU/IBI U METObI IOCTPOEHHS.

26. OCHOBBI TEOPHH AKTUBHBIX CHCTeM. [IOHATHS aKTHBHOM CHCTEMBI M MEXaHH3Ma
beHKHHOHHPOBaHHS{. MexaHHu3MBI IJIaHUPOBaAHHA B AKTHBHBIX CHCTEMAaX.
Hemanumynupyemocts npouenyp riaHuposatusi. [IpUHIMIT OTKPBITOTO yIIpaBIeHHS U
ONTUMAJIBHOCTD IIPABUIIBHBIX MEXaHHU3MOB YIIPaBJIeHHS.

27. Mexanu3Mbl CTUMYJIMPOBAHHS B [€TEPMUHHPOBAHHBIX aKTHBHBIX CHCTEMAax M
AKTHBHBIX CHCTEMax C HeOIpeJeseHHOCTEI0. COrJIacOBaHHOCTE  ONTUMAJIBHOTO
pemenus. ba3oBele MEXaHU3MBI PAaCTIPE/IeNIeHUs] PeCYpCcOB, AKTHBHOH 3KCIEPTH3EL,
KOHKYpPCHBIE, MHOIOKaHaIbHEIE, IPOTHBO3aTPaTHEIE.

28. IIpobaeMbl U METO/IBI UICHTU(GUKAIIME OPraHU3aLHMOHHBIX CUCTEM HA OCHOBE
PETPOCIICKTHBHOM, TEeKyIleH M OKCIEepTHOM HHGOpPMALUH C Y4eTOM AKTHBHOCTH
YIpaBIsAeMbIX CyOBEKTOB. MeTObI MOJETHPOBAHUS MEXaHU3MOB (YHKIMOHUPOBAHMUSI
AKTHBHLBIX CUCTEM.



29. VIMHTAllMOHHBIE MIPBl KaK HHCTPYMEHT HCCIIEIOBaHHUS OpPraHU3aIlHOHHEBIX
MEXaHHM3MOB H METOJ AKTUBHOT'O O0yUEHHS.

30. Vnpasnenwe mpoektamu. Crneumuduka POEKTHO-OPUEHTHPOBAHHBIX
opranuszaiui. Ilenm, 3azaum U 3ransl ynpaBieHHS NpoeKTaMd. MeToAbl CeTeBOro
TUIAHKUPOBAHHUS M YIIpaBlIeHHs. MeXaHH3MB! YIPaBICHHS IPOSKTaMH.

31. Crparerudeckoe IulanupoBaHue. PedopMupoBaHHe U pecTPyKTYpH3aIlHs
npennpustuid. Moaenu 1 MeXaHu3Mbl BHYTPU()UPMEHHOTO YIIPABJICHHUS,

32. VnpapieHue TPyAOBBIMH pecypcaMyd B OpraHM3allMOHHBIX cHcTeMax. Llemu u
3aJlaud yIpaBJICHUs, IUIAHMPOBaHWE TPYIOBBIX PECypcoB, I0a00p, MOATOTOBKA M
pacCTaHOBKAa KaJpoOB, OLCHKA JIEJIOBBIX KayeCTB YIIPABIEHYECKOro IepCoHaa,
MCIIOJIb30BaHWe TPYIOBBIX PECYpCOB, CTHIH pabOThl PYKOBOICTBA, KOH(JIUKTHEHIE
CHTyaluu, TpeOOBaHHUs K KapaM yNpaBlIeHHs B YCIOBHUSX YpE3BbIYaiHBIX CHTYaLIHA.

33. 3agaum u metonel (uHaHCOBOrO aHanu3a. HapalueHue ¥ QMCKOHTHPOBAHHUE.
O¢dextuBHas craBka. [ToToku miarexeit. @uHAHCOBas PKBUBAJIEHTHOCTD 00S3aTEILCTB.
Tunoseie npunoxenus. KpeautHele pacyeTsl.

34. OueHka HHBECTMLMOHHBIX IpoleccoB. OTOGOpP HHBECTHI[MOHHBIX MPOEKTOB.
(DuHaHCOBbBIE PacyeTHl HA PEIHKE LIEHHBIX OyMar.

35. Marematuueckue OCHOBbI (DMHAHCOBOrO aHajiM3a B YCIOBHSX pHCKA H
HeoNpeaeIeHHOCTH. Pucku M ux u3Mepurtend. DyHKIMS IOJIE3HOCTH. 3anadya ob
ONTUMAIBLHOM MopTdese LeHHpIX Oymar. Mopenu 3ajay ONTHMH3ALME PHCKOBOTO
nopTdes.

3. KPUTEPUU OIEHKHU IMCBbMEHHBIX OTBETOB INIPETEHJIEHTOB U
OTBETOB HA BOITPOCBI YCTHOI'O COBECEJOBAHMSI

3.1. KPUTEPUU ONEHKU NIMCBMEHHBIX OTBETOB

bann Kpurepunii
Ot 86 o 100 OTtBeTsl Ha NOCTaBIEHHBIE BOIPOCHI B OHjIeTe
OamioB U3J1araloTCs JIOTHYHO, I10CIIeI0OBAaTEIbHO U HE TPEOYIOT

JIOTIOJTHUTEJIBHBIX [TOSCHEHUH.

HeMoHCTpupy1oTCs IiIy0OKHe 3HAHHMS TUCIHILIAH
CrelHanbHOCTH. JlesaloTcss 000CHOBAHHBIE BBIBOJIBL.
OTBeT caMOCTOSTENbHBIH, IPU OTBETE UCTIOIB30BAHbI
3HaHus, IPHOOpETEHHEIE paHee.

CdopMupoBaHbI HaBBIKH HCCIIEN0BATEILCKOM

JesITeIIBHOCTH
Ot 71 no 85 OtBeTel Ha nocTaBICHHBIE BOTIPOCH! B OHJIeTe
HamioB U3J1araloTCsl CUCTEMATH3UPOBAHO H MOCIIEI0BATENBHO.

JeMoHCTpUpyeTCsl yMEeHUe aHaATU3HpOBaTh MaTEPUAl,
OJIHAKO He BCE BBIBOJIbI HOCSIT apIyMEeHTHPOBAHHBIN K
JOKa3aTeNbHBIA XapakTep. Marepuan usnaraercs




YBEPEHHO, B OCHOBHOM IIPaBUJILBHO OaHLI BCE
OmIpeaciICHUA WU IMOHATHAL.

I[OHYLHEHLI HeOOJIbIIIHE HETOYHOCTH IIpH BbIBOAAX H
HCIIONTE30BAHHWH TEPMHUHOB.

HpOHeMOHCTpHpOBaHH HaBBIKH UCCJIEIOBATEIBCKON

JeSITeIbHOCTH.
Ot 50 10 70 JlonmyckaroTest HapyleHHs B IIOCIe10BaTeIbHOCTH
OayIoB H3JIOKEHHS IIPH OTBETC.
JIeMOHCTPHPYIOTCS TIOBEPXHOCTHBIE 3HAHHS JTHCIUTIIHH
CIIeIIHAIBHOCTH.

Hmerotcs 3aTpyJHEHUS C BEIBOJAMH.

Onpepenenus U NOHATUS AaHbl HEYETKO.

HaBeiku nccnenoBaTenbsCcKkoi AeaTeIbHOCTH
Ipe/ICTaBlIeHbl ¢1a0o.

49 6annoB u meHee | MaTepuan u3iaraeTcsi Hermocle0BaTeIbHO, COMBYHBO,
HE IMPeJICTaBIIsIeT ONpPeeIeHHON CUCTEMBI 3HAHUH 110
nucuuriauHe. JlonymeHs! rpyObie ommMOKH B
onpeneneHusx U NoHATusx. OTCyTCTBYIOT HaBBIKA
HCCIIeIOBATEIbCKOH 1esITeIbHOCTH.

3.2 KPUTEPUHU OHEHKH YCTHBIX OTBETOB

OO6wuit 6an 3a OTBETH Ha BONPOCHI coOeceTOBaHUS He TOJDKEH IPEeBRIaTh 15
OaJoB.

Cymma 6ansioB 3a OTBeTHI 110 OMJIETY U YCTHBIE OTBETHI Ha cobece0BaHHH He JIOJIKHO
npeBbimiath 100 6amios.
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ITPOI'PAMMA

BCTYIIUTEJIbHOI'O UCIILITAHUS B ACIIHpaHTYpPY 110 Hay‘-IHOI‘:I CIICIIHAJIBHOCTH.:

2.3.5 Mamemamuueckoe u npozpammnoe obecneyenue ¢bl4ucTUMeIbHbIX CUCHIEM,
KOMRJIEKCO6 U KOMRbIOMEPHLIX Cemeil

1. IIPOUEAYPA IIPOBEJAEHUS DK3AMEHA

DK3aMeH NPOBOAUTCS B 0O4HOM (hopMmare.

®opma npoBeJeHus K3aMeHa — IHCHMEHHO (OTBETHI Ha BOIPOCH BHIOPAHHOTO
IpeTeHAeHTOM OuJieTa).

Konnuectso Bompocos B Ouiere ompenensiercs [IporpaMmoif BCTYNUTENbLHBIX
MCIBITAHUH I10 COOTBETCTBYIONIEH HAYYHOH CIIENHATBHOCTH M PaBHO 3.

Bpewmst [u1st TOArOTOBKU NIMCHMEHHBIX OTBETOB Ha BOIPOCHI — He MeHee 60 MUHYT.
MaxkcumanbHoe Bpemst Juisi noarotoBkd 180 MHHYT (TOYHOe BpeMs yKas3blBaeTcs
IK3aMEHAlMOHHON KOMHUCCHEH).

Ilepen nHawajom »5K3aMeHa BMecTe C OWIETOM BCE I[PETEHAEHTHI IOIYYaloT
KapTo4ku ¢ ykaszanueM ID nmocrynaromiero.

OtBeThl Ha BOIPOCH AOUTYPUEHTHI OGOPMIIAIOT HA 3K3aAMEHALMOHHBIX JIHCTAX C
yKasaHHeM Ha HUX HHIMBHyanbsHoro koja (ID noctynaromiero), 6e3 ykasanus OamMuiau
Mmenu Otuectga.

[lo wucreyeHun BpemeHH, 0003HAYEHHOrO HK3aMEHAI[MOHHON KOMHCCHEH Ha
[IOArOTOBKY OTBETOB, MPETEHACHTHI C/IAlOT JK3aMEHAI[MOHHBIE JIUCTHI Ha IPOBEPKY.
Kaprouku ID xpansTcs y npereHieHTOB 10 00bsBIIeHHs Pe3yIbTaToB dK3aMeHa. UiIeHb!
KOMHCCHM O3BYYHBAIOT JIaTy U BPEMs OIVIAIIEHUS Pe3yJIbTaTOB.

[lpu ornamenuu pe3yabTaTOB MPOBEPKH NMHMCHMEHHBIX OTBETOB YJICHBI KOMHCCHH
Ha3pIBaIOT 1D mocTynaromero u ero pesyisrar B Oayuiax. HassaHHbINA HocTymaronmit
NPEABABIACT KAPTOYKY € COOTBETCTBYIOIMM ID mocTymaromero ¥ Ha3bIBAET CBOIO
Damuinio Fimsa OT4ecTBO JiIs BHECEHHS HHOOPMALMU B IIPOTOKOJ IK3aMeHa.

B ciydae necornacus NocTynaiollero ¢ BBICTABICHHBIMH OajllaMH OH BIIpaBe
IIPOHTH cobece/l0BaHNE C DK3aMEHALMOHHON KOMHUCCHeH. Bompockl, BEIHOCHMBIC Ha
cobecenioBanue, JOKHBI OBITH B paMKax IPOrpaMMbl BCTYITHTEIBHBIX HCIIBITAHHMIA.
Kosnuecrso Bonpocos Ha cobecetoBanuu — He Gosiee Tpex.

Bomnpocsl cobeceioBaHust 0TpaKalOTCA B IPOTOKOJIE IK3aMeHa.

bajuibl 32 OTBETHI Ha NOMONHUTEIbHBIE BOIPOCH COOECEIOBAHUS OTPAXKAIOTCS B
MPOTOKOJIE 9K3aMEHa U CYMMUPYIOTCs ¢ OallaMM 33 NMChbMEHHBIE OTBEThl Ha BOIPOCHL.
IIpu oT0M Cymmaphbiit 6ann 3a obenpodeccuoHanbHble KOMIIETEHIIHN (CyMMa 0alLIoB
3a OTBETBI IIPETEH/ICHTA Ha BOIPOCHI 110 OMIIETY M OTBETHI Ha JTOTIOJIHHTEILHBIE BOIPOCHI)
He J10JDKHO npeBbiuars 100 6amnos.



JloGaBnenue 0aJIOB 3a KaX10e MHIXBUIYAIBHOE JJOCTHKEHHE IPOBOIUTCS TOILKO
TIPH MPEIOCTABICHIUH KOMUCCHH TI0/ITBEPIKIAIONIMX JOKYMEHTOB.

Caeienus 00 HHAMBUIYAIBHBIX JOCTHKCHHX M [TO/ITBEPIK/IAIOIINE UX JOKYMEHTBI
JOJUKHBI OBITh INPEJOCTaBIEHbl KOMHCCHHM BO BPEeMsi I[POBEACHHS BCTYIHTEIBHOIO
UCIIBITAHMSA 110 CHeNHaTbHOH aucuuruinHe. CBeleHMs, MpeIoCTaBICHHBIE IO3IHEE
OrOBOPEHHOI'O CPOKA, HE YYUTHIBAIOTCSL.

bambl 3a HHIAUBUIYAJIbHBIC JOCTHXCHHA 3aCYMTBIBAKOTCH IIPH YCJIOBHH HX
COOTBETCTBMSl HAy4YHOH CHENMAILHOCTH IPOrpPaMMBI  ACIMPAHTyPhl Ha KOTOPYIO
MOCTyIaeT aOUTYPHUEHT.

bamiel 3a MHAMBUIyallbHBIC JIOCTH/KEHHUS 3aIOJHAIOTCS KOMUCCHEH B JIMCTE
WuuBuyalbHbIX JTOCTHIKEHUI U BHOCSTCS B IIPOTOKOJI 9K3aMEHA.

HpOTOKOJ‘[I)I BCTYIIHTCJIBHBIX 2K3aMCHOB, 3K3aMCHAIITHOHHBIC JIMCTEI H JIMCThI Y4YCTa
HHAUBHUYaJIbHBIX JIOCTHXKeHUH [epeaaroTes B LEHTPAJIbHYIO IIPUEMHYIO KOMHUCCHIO U1
BBOIa OI€EHOK B CUCTEMY yHI/IBepHC B JICHL OINIAIICHHA PE3YIbTATOB 3K3aMEHA.

Ilocnie BBOga OajioB I[IPOTOKOJIBI, J9K3aME€HAIIMOHHBIE JIMCThl M JIMCTBI Y4YETA
HHIUBHIYaJIbHbBIX JIOCTUKCHUH nepenaroTesas B OTHACI acCllMpaHTypbl M XpPaHATCA B
JIMYHOM JICJIC ITOCTYIIAKOIICTO.

1. COAEP’)KAHUE ITIPOI'PAMMBI:
O01as yacrth
Pazzien I. OcHOBBI IpOrpaMMHUpPOBaHUS
1.1 IlporpaMMupoBanue Kak HaydHas AUCIMILIMHA W BUJ NPOQecCHOHAIBHOM
JESITeJIbHOCTH.

1.2 Undopmauus. Bumsl u cBoiictBa uHdpopmaiuu. Mubopmanus U JaHHELE.
H3mepenune nundopmanuu, Mmepsl HHGOPMAIIHH.

1.3 lloHATHs KOMIIBIOTEpA, KOMIIBIOTEPHOM MHPOrpaMMbl, MAIIHHHON KOMAaH/IbI,
CUCTEMBI KOMaH]I KoMIibtoTepa. [IpuHuuMnbl moctpoeHus: Kommbiorepa. [IpuHLIHIEl QoH
Hei#imana. [{uki1 paboTbl KOMITBIOTEPA.

1.4 AnnapartHoe, MporpaMMHOe U allFTOPUTMHYECKOe obecrieueHue.

1.5 Ilonstre cpezpl (cucTeMbl) nporpaMMupoBaHus. [ToHsATHE 1MKIIa pa3paboTKu
nporpamMmbl Ha HekoropoMm AIl. CHHTakcHyeckMe W CEeMaHTHYECKHE OIIMOKH B
IporpamMme, OIIMOKH BpPEMEHH BbINOJIHEHHs. Ha3zHaueHue U OCHOBHbIE (YHKIUU
ornaguuka. [lonsitue TUPEeKTUBEI KOMITUIISATOPA.

1.6 OOBsBIEHME M HCIIOJBL30BaAHUE KOHCTAHT. THIIHM3UPOBAHHBIE KOHCTAHTHI.
[Tonsrue Beipaxenus B Sl Knaccudukauus u npHOpHTET ONepaLiHid.

1.7 Tloustue tuna namueix B S, knaccudukanus, npumepsl. CTpyKTypHas u
UMCHHAs DOKBHMBAJEHTHOCTh THUMOB JaHHbIX. [lOHSATHE COBMECTMMOCTH THIIOB,
COBMECTHMMOCTD I10 IIpUcBauBaHuio. [IpeobpazoBanue THIIOB.



1.8 Ilonstne oneparopa B JSII. Kiaccupukauus onepatopos. IIpumeps
oneparopos. IlonsTne cTpykTypHOro nporpammupoBanue. Teopema 0 CTpyKTypHOM
IIPOIrpaMMHUPOBaHUH.

1.9 Tlomste mnoxmporpammer B SII. Buael noamporpamm. Crenmbuxarys
nozanporpaMMel. @opMalibHbple U (aKTHYECKHE NapaMeTphl IOANPOrpaMMbL. B3auMHO
peKypcuBHBIe noAnporpammel. Pazpaborka moamnporpamMM: BeIOOp BHAa (OpMaIbHBIX
napameTpoB. MoyibHOe nporpaMMHpOBaHueE.

1.10 Crpyxkrypa nporpammsl Ha SI1 Beicokoro yposus. [IoHATHS ompenesiomero
M HCIIOJB3YIOIIEr0 BXOXKJIEHHUS HJACHTU(UKATOpa, OOJAcCTH [EHCTBUSA W BUAMMOCTH
Aeknapaiyu. Jlokansnele u riobanbHble nepeMenHsle. [lonsTre no6ounoro ahdexra
nojAnporpamMMel. Pacrnipesenenye naMsaTi IporpaMMbl: CEIMEHT JaHHbIX, CETMEHT CTeKa,
Ky4a.

1.11 daitnoseie Tuibl gannbiX. CTaHAAPTHBIE NOAPOrPaMMBI paboTHI ¢ (ailiaMH.
Ccbl104HbIE TUIBI JaHHBIX M yKazaTeldn. CraTHyecKde M JUHAMHYECKHE MEepeMEeHHbIE
nporpammel. CtanjapTHbIe HOATIPOrPaMMbI pabOTHI ¢ yKa3aTeIsMH.

1.12 bubnmotreku B SAI1. CtpykTypa n HasHaYeHHE KOMITOHEHT OUOTHOTEKH.

1.13 TIlonarme pexkypcuu u wutepauun. CTpykTypa pekypcuu. Peanuszanus
MeXaHHM3Ma PeKypCcHH. PeKypcHBHBIE alTOPHUTMEI.

1.14 Crpykrypa naHHbiX. Jlormyeckas u (u3uyeckas CTPYKTypa JaHHBIX.
Knaccudukamus cTpykryp JaHHBIX.

1.15 TlocnenoBaresbHbie CIHCKH: CTEK, odepejb, JeK. CBS3HBIE CIIHCKH:
O/IHOHATIPABJIEHHBIW CITMCOK, [ABYHAIIPABJICHHBIN CIIUCOK, IIUKJIMYECKHUIl CIIMCOK.

1.16 bunapusie nepeBbs noucka.

1.17 Tlpununer OOIL TTonsitue 00bekTa, XapakTepUCTUKA 00BEKTa, BUITHMOCTD
arpuOyTOB U METO/OB, CHHTAKCHC. PaHHee U Mo3/1Hee CBsI3bIBAHHE.

Pazjien I1. SI3bIkM porpaMMUpoOBaHMsL.

2.1 IIpoGnemaTyKa sS36IKOB [IPOIPAMMUPOBAHHUS.

2.2 Meroae Tpancisanuu nporpaMM. OCHOBBI METO/IOB TPAHCIISALUK IIPOIPaMM.

2.3 OcHoBHBIC KOHIICIILHUH A3bIKOB POrPAMMHUPOBAHUS: IepPeMeHHbIe, KOHCTAHTBI,
THIIBI IaHHBIX, IIOATIPOrPaMMbl, OUOIHMOTEKH H JIp.

2.4 Cnoco0sl peanu3aliy JIAHHBIX KOHLENIMHA B SH3bIKAX, MCIIONB3YIOIHX
pasIM4HBIE  [IAPAJMIMBI  [POIPAMMHMPOBaHMs  (MMIIEPATHBHOE, JEKJIAPATUBHOE,
00BEKTHO-OPUEHTHPOBAHHOE, MAPAJIJIENEHOE IPOrPaMMUPOBAHHE U Ap. ).

2.5 VKazarenu W pacupejielieHue MamMsT. YpaBisiomue onepatopbl. KoMansl
npenpoueccopa. Ctangapraas 6ubiIMoTEKa BBO1a-BBIBOIA.

2.6 Knaccudukauuu v 9BOJIONHS A3bIKOB IIPOrPAMMHPOBAHHs BHICOKOIO YPOBHS.
[lapagurmer nporpammupoBanyst. CTaHAapTH3AIMSA A36IKOB IPOrPaMMHPOBAHHUS.

277  Cnocobsl  3amanusi  cuHTakcuca. OCHOBHBIE  DJIEMEHTHI  SI3BIKOB
POrpaMMHUPOBAHUSA  BBICOKOIO  YPOBHsA. BiusHMe apXHUTeKTypsl KOMIIBIOTEpA,




BUPTYaIIbHBIA KOMIIBIOTEP. KOMIIOHEHTHI Cpe/ibl porpaMMHUPOBaHus. THIIBI SI3BIKOBBIX
IIPOLIECCOPOB.

2.8 Crpykrypa kommwistopa (YIpOIIGHHAss W pacIIMpeHHas), OJIHO-, JBYX-,
TPEXIPOXOAHBIA KOMIIWISTOP. DTANBl KOMITIISIIMHA TTPOrPAMMEL: JIEKCUYECKUI aHAITU3,
CUHTAKCUYECKUH aHaJIU3, CEMAHTUYECKUN aHaIu3, TeHepanus Koja. Teopus KOHEUHBIX
aBTOMaTOB. KOHTEKCTHO-CBODOIHBIE IPAMMATHKH.

Paznen I11. TexHosoruu 0a3 JagHbIX

3.1 Ilousitus ©6a3el ganHelx, CYDBJl, cucremsl 6a3 manHeix. ANSI/SPARC
apxurexTypa cucreM ©0a3 naHHbIX. CeTeBast apXUTEKTypa CHCTeM 0a3 JIaHHBIX.
Crpykrypa u dyuxuuu CYB/I.

3.2 Mopenb «CyIIHOCTh-CBsI3b». ER-rarpaMmel.

3.3 PensuuonHas mojenb naHHbIX. [lepBudHble W BHemHWe kiroud. [IpaBuia
LEJIOCTHOCTH BHEWIHUX Kiro4yeHd. Pensuuonnas anrebpa. TpaguimoHHble (TEOpeTHKO-
MHOKECTBEHHBIE) OllepallK Hal OTHOIIeHUsAMH. CrielHalbHEIE OIEpPaIlHH PEISIHOHHON
anreOpbl (OorpaHUYeHHe, NPOEKIUS, E€CTECTBEHHOE COEJUHEHHE, TITa-COEJUHEHME,
JIeJICHHE).

3.4 3eik 6a3 nanabix SQL. IlpocTeie 3anpocs! Ha s3bike SQL (poekius, BEIOOP,
pabora co 3madenusmMa NULL, yropsjioueHue pesyibTaToB M Jp.). 3ampochl K
HECKOJIbKMM oTHOoweHusAM. [lomzamnpocsl. Onepanuu Haja OTHOUICHHSAMH (yaalcHHE
KOpTEKeH-1y0IMKaTOB, IpyNIUPOBAHKE, arperupoBaHie H JIp.). 3anpockl Ha BCTaBKY,
ylajleHue, oOHOBIeHMe Koprexeid. Pabora ¢ mnpexcrasnenusmu. Huarepdeiic
B3aumojercTBus SQL 1 6a3oBoro si3pika nporpammuposanust. Juaamudeckuit SQL.

3.5 Ilonstue uenoctHOCTH MAaHHBIX. OrpaHUYeHHS LEJIOCTHOCTH. Tpurrepsl.
HememienHast u OTJIOKeHHAs IPOBEPKA OrPaHUYEHHUH 11€JIOCTHOCTH.

3.6 IlonsaTne Oe3onacHocTH AaHHBIX. CXeMa JaHHBIX, MpaBa JAOCTYIA K JaHHBIM.
IIpuBuneruu. Pomu.

3.7 Ilonatue tpanzakuuu. ACID Tpansakiuu. [lomuepxka TpaH3aKIUil B s3bIKE
SQL. YrpagneHnue napaiieibHbIMH TPAH3aKIIUSAMH.

3.8 JKypnamu3zanus tpansakuuii. KoHTposibHble TOYKHM TpaH3akiuu. [Iporeaypa
BOCCTaHOBJIEHUs 0a3bl MaHHbIX. PUKcalus pacrpeslelieHHbIX TpaH3akiui. PesepsHoe
KOIIMpOBaHUE 0a3bl JaHHBIX.

3.9 IlonsTie 00BEKTHO-OPUEHTUPOBAHHBIX U 00BEKTHO-PEISLIUOHHEIX CUCTEM 0a3
JTAHHBIX.

Pazjien I'V. OnepaliiOHHBIE CHCTEMBI

4.1 Hasnayenume u (yHKUMH onepauHoOHHBIX cucteM. OO030p OIEpPalMOHHBIX
cucteM. OcHoBHbIe npuHIHIEI Toctpoerus OC.

4.2 ApxMTeKTypa OrnepallHOHHBIX CHCTEM. DBOJIOLHS OlIEPALIMOHHBIX CHCTEM.

4.3 Ilpoueccel ¥ NOTOKK. AJITOPUTMBI TUITAaHUPOBaHUsl. B3aumo ieiicTBrE IpolieccoB
Y CUHXPOHHU3ALIMA.




4.4 BbicoKOypOBHEBbIE MeXaHH3Mbl CHHXPOHM3ALMH. BiauMmuble 0JI0KUPOBKH
(Tymukm).

4.5 Opranuzammsi namsatd KoMmrbioTepa. Ilpocreifinme cxembl YIIpaBIICHUS
naMsAThI0. BUpTyasibHast maMsTh.

4.6 Peanmszauus ¢aiinosoit cucrempl. CucTeMa YIIPaBICHHS BBOIOM-BBIBOIOM.
CeTH u ceTeBble OIEPALHOHHBIE CHCTEMBI.

4.7 OcHoBHBIE MOHATHS HH(POPMALMOHHOM GE30IaCHOCTH. 3alIMTHBIE MEXAHU3MbI
OIIEPALMOHHBIX CHCTEM.

Pazjien V. OGbeKTHO-OpHEHTHPOBAHHOE IPOIPAMMHUPOBAHUE

5.1 OcHoBHBIE KOHLENIHH 00BEKTHO-OPUEHTHPOBAHHOTO IPOIPaMMHEPOBAHHUSL.

5.2 Ob6mbekTsl, knaccesl. UaTEpdeiic u peanusaws.

5.3 OO6beKTHO-OpHEHTHPOBAHHbIE CPEICTBA s3bIka C++.

5.4 KOHCTPYKTOpEI M JeCTPYKTOpPbI KiaccoB. IIpocToe M MHOXECTBEHHOE
HacjieroBanue kiaccos. Mepapxus kinaccos. ITonumopdusm. AGCTpaKkTHBIE KIIacChl.

5.5 Ileperpyska onepanuii. Ctarnueckue KOMIOHEHTHI KJIaCCOB.

5.6 MexaHn3M HCKIIIOYUTENBHBIX CUTYaLlUH.

5.7 Ulabnounsl. IlaTTepHbl npoeKTHPOBAHUS.

Paznien VI. [Iporpammuas HHKeHepus

6.1 OcHoBbl mporpamMmuoii uHxeHepud. Mogein npoueccoB paspaborku I10.
OcobGeHHOCTH, JIOCTOMHCTBA W HEJOCTATKH Haumboyiee pacIpOCTPaHEHHBIX Mojieneit
pa3paborku I10.

6.2 [loctaHoBKa 3a/1aun, POEKTHPOBAHNUE, KOJUPOBAHHE, TeCTHPOBAHHE, pa3BuTHE
1 nojyiepxkka [10.

6.3 JKusnenuprit kot I1O. Dransr paspaborku I10. Mogenn 3penoctu npoiiecca
paspaborku. MeTtpuku cioxsoctu [10.

6.4 Sspik UML u ynnduruposanssii nporece (UP). Ompenenchde u aHaims
TpeGoBanuii k I10.

6.5 MoneiuposaHie BapuaHTOB ucTionb3oBanus 110. OOBEKTHO-OPUEHTHPOBAHHOE
npoektupoBanue [10. Arrecrauus [10. Pazsurtue [10.

6.6 Vnpasnenue mnpoexkrom I[10. YnpasieHue KoMaHuow IIPOEKTa, [POLECCHI
IIPOCKTA, OpraHu3alus KOMaHIbl W IPUHATHE PELICHUH, pacrpejeienre poneil u
OTBETCTBEHHOCTH, OTCIICXKMBAHHE COCTOSIHUS MIpOIiecca, pelieHre mpobiieM B KOMaH]Ie.

6.7 Cpenbl u cpe/icTBa MOJIEPIKKH.

Pasznen VII. KommerorepHsle cetu
7.1 Hcropusi KomnbloTepHbIX cereil U cetu MutepHer. CeTeBbie ApXUTEKTYPBHI.
Ob6nacTu cereBoit 00pabOTKH JAHHBIX.




7.2 CerteBble cTaHAapThl M OpraHu3alUd craHgaprusaiuy. CeMHypoBHEBas
srasionHast mozens ISO u ee cpaBuenue ¢ mojensio TCP/IP. KoMMyTanus kaHaioB H
KOMMYTal¥s [1aKETOB; IIOTOKHU U JeiTarpaMMBl.

7.3 ®Ousznveckuil yporeHsb (TeOpeTHYeCKHUe OCHOBBI, Cpejld Mepeaadr, CTAHAAPTEI).
YpoBeHb 3BeHa JIaHHbIX (KaJpHPOBaHUe, YIIPABICHHE OMIMOKAMH, YIIPABIEHUE IIOTOKOM,
IIPOTOKOJIBI).

7.4 MexceTeBoe — B3aUMOACHCTBHE W MapiupyTM3alus  (aJropUTMBI
MapIuIpyTH3alu1, KOMIUIEKCUPOBAHUE CETeH, yIIpaBiIeHHE IEPErpy3Koii).

7.5 OcHOBBl ~KpUNTOrpaQuy; alrOPUTMbl CHMMETPHYHOIO MIM(POBAHUS.
ANTOPUTMBl MHQPOBAHUS € OTKPBITBIM KIOYOM. [IpOTOKOJIBI ayTeHTHU()UKALIUM;
3JIEKTPOHHAs LU POBas IMOIITUCE.

7.5 3HaKOMCTBO ¢ COBpeMeHHbIMH MapiupyTtusaTopamu. Bsegenue B OC 10S.
Havanbnas nactpoiika mapuipytuzaropa. Hacrtpolika cTaTvdeckoil M JAMHAMHUYECKON
MapuipyTusanuu. Hactpoiika CIIMCKOB KOHTPOJIS LOCTYIIA.

Pazzen VIII. KomnetoTepHas rpadbuka

8.1 OcHoBel YenoBeKo-MamUHHOTO B3aumoaekctsus (HCI)

8.2 Ilpunuune!l paspaborku ynob6HbeIX moip3oBatensekux HCI Kpurtepun w
[IPOBEPKA JIETKOCTH MUCIIO0JIb30BaAHHS.

8.3 OcHOBHBIE METOJIBI KOMITLIOTEPHOM TPa(UKH.

8.4 llBeroBocmpusTHE, B3aHMOCBSI3b I[BETOB, I[IBETOBHIE IAIMTPLL. L[BETOBBIE
Mojiesid 1 cucremsl (RGB, HSB, CMYK).

8.5 I'paduueckue cucreMsl.

8.6 Ilonsitue pacTpoBOil U BEKTOPHOMU rpaduku.

8.7 MnrepakTHBHAsI KOMIBIOTEPHAs rpaduka.

Pasyien IX. MudbopmanmoHHblie TEXHOIOIMH ¥ KOMIILIOTEPHEIE HAYKH

9.1 Ilpunstne pemenuii. OOmas mnpoGiema pemeHus. @OYHKIUS [OTEPb.
baiiecoBckuif ¥ MUHMMAKCHBIH [10AXO/BI. MeTO I10CIe0BATEIBHOTO IPHUHSITHS
pemrenus. Ilpunsitne pewennit. O6mas npobinema peruenus. OYHKUMsS [1OTEPS.
baiiecoBcKuit ¥ MUHUMAKCHBIN TTOIXOIEI.

9.2 McenenoBanue onepalyi U 3a1a4i UCKYCCTBEHHOIO HHTEJLIEKTA. DKCIEPTH3bI
1 HeopMallbHbIe INPOLEXYPBl. ABTOMATH3aILMS HPOEKTHPOBAHMS. VICKYCCTBEHHBI
UHTEJLIEKT. PacriosnaBanue o6pa3os.

9.3 Yucnennsle Meronsl. MHTeprnonsauus ¥ anmpokcuManus (GyHKIHOHATIBHBIX
3aBUcUMOCTeH. Yucinennoe aupdepeHIUpOBaHHEe W HMHTErpUpoBaHue. YHCIICHHbIC
METO/bI IIOMCKA JKCTpeMyma. Bbryuciure/bHble MeTOAbI JHHEHHOW —aireGpsl.
HuceHHble METO/Ibl PEILICHHS CHCTEM AU (GepeHINaIbHBIX yPaBHEHHIA.

9.4 Teopwus rpados. [louck B riryOuny ¥ IHPUHY, 381244 O KpaTYalIIMX IIyTsX,
MAaKCHMAJIbHBIX ITOTOKaX.




9.5 BoluncauTenbHBIl KCIIepuMenT. TIpUHIKIIB TPOBeeH S BEUUCTUTEIBHOTO
sKcriepuMenTa. Monens, anroput™, nporpaMmma.

9.6 AnropuTMuYeckue s3bIKH. lIpeicraBieHue O A3BIKAX POIPAMMHUPOBAHUS
BBICOKOI'0 ypoBHs. [TakeTsl NpUKIaIHBIX [IPOrpaMm.

9.7 Teopus anropurmoB. IlocTpoeHre ¥ aHauM3 aIropuTMoB, Momenn
BBIMHCIICHHH, AJICOPUTMBI U MX CJIOKHOCTH, (DOpMalibHbIe SI3bIKM M TI'PAMMAaTHKH
(xnmaccudukanus). Kiaccet P uw NP. NP-nomHora W cBomuMocTh. CocoOsl
nokaszarenbcTBa NP-rionotel. [lpumepsr NP-mosnbix 3amad, MeTosl I10CTPOCHHUS
oG dEKTUBHBIX AITOPUTMOB: pPEKypCHs, pasjielisii M  BIacTByil, OalaHCHPOBKA,
JAMHaMU4ecKoe nporpaMMmupoBanue, JKajgHble airoputMbl. [IpuMeHMMOCTH KamHBIX
AITOPUTMOB.

CroenuasibHasi 4acTh

1. Anzopummuer u ananuz croxcHocmu.

Omnpenenenye ¥ OCHOBHBIE CBOMCTBA QJIrOPUTMA, SJIEMEHTAPHBIE CTPYKTYPHBIE
CXEMBI aropuTMOB. [ToHsTHE U BUIBI CIIOKHOCTH alroputmMoB. O-, 0-, w- U O-HOTAIHH
ACUMIITOTHYECKMX OIEHOK CJIOKHOCTH. PekyppeHTHble COOTHOIIEHHS OLEHKH
2 (PEKTHBHOCTH aITOPUTMOB U AHAIIM3 PEKYPCHUBHBIX aJITOPUTMOB. KItacchl clI0iHOCTH
3afa4d. Crparernu paspaGorku anropurmos. ITonnblii nepeGop. Meron «paszensit u
BJIACTBYM» (Hexommosuuus). «XKannsie» anroputmsl. [lepeGop ¢ Bo3BpaTaMu: MOIHBIN
nepedop, anbha-6era oTcedeHne, METO BeTBEH M IpaHull. MeTo MOMcKa JTOKAIEHOIO
onTUMyma. AJITOPUTM NUPaMHIAIBHOH COPTHPOBKH. AJITOPHTMBI MOMCKA KpaT4aiimx
nyteit Ha rpadax: anroput™sl JleiikeTpel 1 @oiina. Anroputmel [lpuma u Kpyckana
TOCTPOCHMS MHHHUMAJIBHOI'O TOKPBIBAIOIIETO JiepeBa. MeToJonorus pa3paboTKu u
OLICHKHM ITapaJijieJIbHBIX aJIrOPUTMOB.

2. Cneyuanvhsie 2naebt Mmamemamuxu

OkcTpemalibHble 3a7aud. Bblrywisil  aHaams. DKCTpeManbHBIE 3ajauu B
EBKIIHJJOBBEIX HpOCTpaHCTBaX. BI:Il'IyKJ'[BIe 3aga4yd Ha MI/IHI/IM_YM. MaTeMaTH‘IeCKOG
NPOrpaMMHpOBaHKE, JIMHEHHOE IIPOrpaMMHpPOBaHKE, BLIIYKIOE [IPOrpaMMHUpPOBAaHHE.
3agaun Ha MuHUMakc. OCHOBBI BapHallMOHHOIO MCYUCIICHUS. 3a1aui ONTHMAJIbHOTO
ynpasienusi. Ilpunuun makcumyma. TIpHHIMIT THHAMHYECKOrO NPOrpaMMUpPOBAHHS.
Teopus BeposiTHOCTe#t. MaTeMaTHdeckasi CTATHCTHKA. AKCHOMATHKa TEOpPUH
BEposTHOCTEH. BeposiTHOCTB, yclloBHas BeposiTHOCTh. HesaBucumocTsb. CiyuaiiHble
BEIMYMHBL.  DIICMEHTHI  KOPPEIALMOHHOM Teopur. TodeuHoe M  HHTEpBAIbHOE
OLIEHHBAHKE [1apaMETPOB pacipeIe/IeH . DJIEMEHTBI TEOPHH IIPOBEPKH CTATHCTUYECKHX
TUIIOTE3. DJIEMEHTBl MHOTOMEPHOIO CTATUCTHUECKOTO aHajiu3a. OCHOBHBIE [TOHSTHS
TCOPUH CTATUCTHYECKUX peleHnit. CTaTucTHYecKoe (MMUTALMOHHOE) MOICIMPOBAHHE.



3. Mamemamuueckue ocnoeel aupumel ungopmayuu U UHGOPMAYUOHHOTI
bezonacnocmu.

OcHoBHBIE IIOHSATHUSI MH(pOPMaLMOHHOH Oe3omacHoCTH. [TonsTHE
KOHQU/ICHIMAJILHOCTH, — LEJIOCTHOCTH,  JIOCTYTTHOCTH — uH(OpMamud.  Mogjenu
6esonacnoctu. Ilonstne mndopmanuonHoit GesonacHocTd. I'apaHTHH 0GECTIEYCHHUS
YPOBH# HH(popmanyonHoi 6esonacHoctn. Kommbioreprsie araku. [ToHsTHe YI3BUMOCTH
W yrpossl B HH(OpMalMOHHOH OesomacHoctd. KonupoBanue Kak HHCTPYMEHT
OesoracHoii paGorsl ¢ uHpopMauueit. JInHeinsle Koabl. HaxoxieHue 1 MCIIpaBJICHUE
omnOoK. M3BecTHble 1 nomysspusie Koasl. OCHOBHBIE TOHATHS U 324K Kpunrorpaguu.
Crannapr umdposanus DES. Kpunrocucrema RSA. Kpunrorpadudeckue 1poTOKOTEL.
Onexrponnble nudposbie noanucu (DLT). Kpunrorpaduueckne cpenctsa U METOIbI
3QIIMTBl  TaHHBIX MNporpamMmmHoro obecneyenus. Kommbiorephas cucrema (KO),
HHQOPMAlKs, JOCTYIH, 3alUIIEHHOCTb, Oe30macHoCTb. [IONMTHKA Oe30MacHOCTH.
Dopmanuzaims. Onpenenenns HCTOYHHKA, OTOKa HHOOPMALMH, TOCTYIIA, JIErAlbHBIX
W HECAHKIIMOHMUPOBAHHEIX IIOTOKOB, IPABMII JIOCTYTIA.

4. Hszvixu pazmemxu.

llonsiTie si3bika pasMeTkH AaHHBIX. OCHOBHBIC JIEMEHTHI S3bIKA PA3METKH. Buibl
pasMeTKu Ha npuMepe s3bika pasmerkd HTML. Cuntakcuc szpixka XML, Cnenudukanus
Tana noxkymenra (DTD). Hauraums no XML-gokymenty. SI3pik XPath: BujbI y3I10B,
Beipakenust XPath, npumeps! ncronesosanus. [IpeoGpasopanue u Busyanusaims XML-
AokyMmeHTa. f3bik XSL: ocHOBHBIC MOHATHS, WIAGIOHBI, 06PabOTKA MHOKECTBEHHBIX
OJIEMEHTOB, 1e(OTHBIE TpaBuiia, 00paboTKa aTpUGyYTOB, BEIYHCIICHHS ¢ TOMOIIBI0 XSL.
Ces3biBane XML-anementos: s3piku XLink, XPointer. SI3bIku ornucanus BEKTOPHOH
rpaduku Ha pumepe s3eika SVG.

3. Pacnpedenennoie obvexkmiuvie mexuonozuu.

OCHOBBI ~ pacnpele/ieHHBIX  BBIYMCIUTEIBHBIX  CHCTEM. [TpomexyTouHoe
nporpammHoe  obecrevenne.  Kiaccudukaums  PBC.  Mcropuss — passuTws
PacTIpe/IC/ICHHBIX BBIMUCIICHHH. YPOBHH M THIIbl KIMEHT-CEPBEPHBIX MPUIIOKEHHIA.
OcHoBuble cTapmaptel XML BeO-cepBucoB. Konuenuus REST. KoMIoHeHTHbIE
paclpee/ieHHble BbIYUCIUTEIbHBIE cucTeMbl. Konnemnmus COA. TexHosiormu BeO-
CepBUCOB. [IpHHUMIBI ¥ TEXHOJOIMH IIOCTPOEHMS OJHOPAHTOBBIX BBIYHUCITUTEBHBIX
cucTeM. ApXUTeKTypa U cranaaprbl ['pua. CucreMs! I'pua-BbIYHCIICHHIA. Apxurexktypa
00Js1auHBIX pUIoKeHnH. CHCTeMBI 06JaYHBIX BEIYMCICHHUIA.

6. Ilapannenvnoe u pacnpedenennoe npozpammuposanue.

Knaccndukanus apxureKTyp MHOIONPOIECCOPHBIX MIATGOPM. Knaccuduxanus
@innna: knaceel SISD, SIMD, MISD, MIMD. OcHOBHBIC KJ1acChl MHOI'OIIPOLIECCOPHBIX
cucteM: SMP, NUMA, MPP, knactepsl. Texuosorus nporpaMmupoBanus OpenMP.
Mogens nporpammupoBanus B obmieit  namata.  Mojeib «ITYJIbCUPYHOILIETO»



napajuenusmMa FORK-JOIN. Ilepemennsie oxpyxenus OpenMP. YactHble u oOuue
nepeMeHHBIe. JupeKkTUBEI OpenMP. DOyHKITHHA OpenMP. TexHonorus
nporpaMMmupoBanus MPI. Monens nepegaun cooOIIeHHH B CHCTEMAX C paclipeIeICHHON
namMATeI0. PexuMsbl 3amycka napaiensHbiXx nporpaMMm SPMD u MPMD. Cranpapr
Message Passing Interface (MPI). OcHoBHbIe noHsTHS U GYHKIIMH MPI (KOMMYyHHKATOP,
Mpolecc, paHr mporecca, cooduiende u Jjp.). Onepanuu «TOYKa-TOUYKA», PEKHUMBI
preMa U oTrpasku coobuieHnit. KomiekTuBHble onepannu. Paciupenus craniapra B
Bepcuu MPI-2. Texnomnorus pazpabotku napauienbHbiX aropuT™MoB. OCHOBHBIE STAIIbI:
JICKOMIIO3MIIMS, BbLIEJIeHHEe HH(GOPMAUMOHHBIX 3aBUCHMOCTEH, MaciTabupoBaHue
o13ajay, pacrnpejeseHre rmoja3agad Ha  BeuuciautTed. CriocoObl  OLIEHKH
3 PEeKTUBHOCTH MNapauIeJIbHBIX AIOPUTMOB: yCKopeHHe, 3()(EeKTHBHOCTb. 3aKOH
Ampana. 3akoH ['ycradceona-bapenca.

7. Memoowr mamemamuuecko2o modenuposanus

OcHOBHBIE MPUHIMIIBI MAaTEMaTHYECKOI'O MOJEIUPOBAHUSA. Y HUBEPCATHHOCTD
MaTeMaTHYeCKHUX MojiesieH. MeTobl MOCTPOeHUsT MaTeMaTHYeCKUX MOJIeliel Ha OCHOBe
GyHIaMeHTalbHBIX 3aKOHOB MPHPOABI. BapuanuoHHble PUHLMIGI 1OCTPOSHUS
MareMaTHYeCKUX Mojene. Meronsl Hccile/IoOBaHUsT MaTeMaTUYECKUX MOJescH.
YcroiuuBocTs. [Iposepka ajiekBaTHOCTH MaTeMaTH4ecKux Mopesieil. MareMaTudeckue
MOJIC/IM B HAy4HBIX HCcleAoBaHMsAX. MaremaTHuecKkde MOJEIH B CTATUCTHYECKOM
MEXaHHUKEe, OKOHOMMKE, Oumomoruu. Meroubl MareMaTHYeCKOro MOJIeIMPOBAHUS
M3MEPHUTE/IbHO-BBIYMCIIMTENLHBIX cucTeM. IIpoBepka ajleKBaTHOCTH MOJENIM U3MEPEHHUs
U aJICKBATHOCTH PE3yJIbTaTOB PEAYKIIHH.

2. 9K3AMEHAIIMOHHBIE BOITPOCBHI

Hepeuucnsiomes sK3aMeHayuoHHble 60NPOCHL 8 MEX (POPMYAUPOBKAX, 6 KOMOPLIX OHU
6yodym 3adamnvl Ha IK3aAMeEHe.

JK3aMeHallMOHHbIe BONPOCH! K pazaeny 1:

1. TlporpammupoBaHMe Kak HaydHas JUCHMIUIAHA U BHA TPO(ECCHOHAILHOM
JEeSITEIIbHOCTH.

2. Wudopmauus. Buabl u cBoiictBa uHpopmaimu. Mubopmaims M JaHHEIE.
Hszmepenue undopmannu, Mepsl HHGOPMAITHH.

3. IloHATHA KOMIBIOTEPa, KOMIIBIOTEPHOM I[IPOrPaMMbl, MAaIIMHHON KOMAaHJIbI,
CHCTEMbl KOMaH/ Komibrorepa. [Ipuanuner noctpoenus kommnsiorepa. [Ipunins: Gon
Heiimana. [{nka paboTel KoMIbrOTEpA.

4. AnmaparHoe, IpOrpaMMHOE U aJITOPUTMHYECKOE oOecIiedeHue.

5. Ilonsitue cpexnl (cucTeMsbl) nporpamMMupoBanus. [loHsTue 1uKiIa paspaboTKu
nporpamMmel Ha HexkoropoM JSII. CuHTakcHuyeckue W ceMaHTHYeCKHMe OIIMOKH B




nporpamMMe, OIIMOKM BpeMeHW BhITIOJHEHUS. Hasnayenne W OCHOBHBIE (YHKIMH
oriaa4uka. [TousTre nupeKkTHBBI KOMIHIIATOpA.

6. OObsBICHME M WCIOJIB30BAHUE KOHCTAHT. THIIM3MPOBAHHBIE KOHCTAHTEL
[lonsTue Berpaxcenns B SI1. Knaccuduxauus u mpropuTeT oneparuii.

7. llousarue tuma nanuelx B SlI, knaccudukanus, npumepsl. CTpykTypHas u
UMEHHAs S3KBUBAJICHTHOCTL THUIIOB JaHHbIX. [loHATHE COBMECTHMOCTH THIIOB,
COBMECTUMOCTE 110 IIpHcBanBaHuIo. [IpeobpazoBanue TUOB.

8. Ilonsrue oneparopa B SI1. Kiaccubukanus oneparopos. IIpuMeps! orepaTtopos.
[TonsitTue  CTpyKTypHOro  mporpamMmupoBaHue. TeopeMa O  CTPYKTypHOM
IIPOrpaMMHUPOBAHHH.

9. lonstue noamporpammel B SII. Bumsl nomnporpamm. Cnenuduxaims
nozanporpaMmel. DopmainbHble U (aKTHYECKHE MapaMeTpsl MOANPOrpaMMbl. B3anmuo
peKypcuBHBIe moamporpaMmmel. Pazpaborka nojmnporpamm: BelGOp BHIa (OpMalbHBIX
napamMeTpoB. MojyJibHOe TporpaMMHpPOBaHHE.

10. CrpyxTypa nporpammsr Ha 11 Beicokoro yposus. [loHsTUs onpeaensiomero u
UCIIOJIB3YIOIIEr0 BXOXKAEHUs WAeHTU(UKaTOopa, 0O0IacTH JeWCTBUS M BHIMMOCTH
nexnapauuu. JlokansHele u riobanbHble nepeMenHsle. [lonsTre no6ounoro shdexTa
oJrporpamMmmel. Pacnipesenenue namsatu nporpaMMbl: CEFMEHT JaHHBIX, CETMEHT CTeKa,
Kyua.

11. ®aiinosele Tunb! AaHHBIX. CTaHAAPTHBIE TOANPOrPaMMbI paboTEL ¢ (aiiamu.
Cchulo4HbBIE THIIBI JJAHHBIX U YKasaTeld. CTaTHYecKde M JAHAMHYECKHE NepeMEHHbIE
nporpammel. CTaHJapTHBIE TOAIIPOrPAMMBI paboThI ¢ YKa3aTeISIMH.

12. bubmmoreku B SI1. CtpykTypa ¥ Ha3HaYeHHEe KOMIIOHEHT OUOIMOTEKH.

13. [Monarue pexypcuu u urepawuu. CTpykrypa pekypcuu. Peanuzamms Mmexanuzma
peKkypcHH. PeKypcuBHbIE aJITOPUTMEL.

14. Crpykrypa nanseix. Jlorudeckas u Qu3uyeckas CTPYKTypa JaHHBIX.
Knaccudukanuus cTpyKkTyp TaHHBIX.

15. TlocnenoBarenbHble CIIMCKH: CTEK, ouepedb, JeK. CBS3HBIE CIUCKH:
O/IHOHATIPABIICHHBIN CIIMCOK, IBYHAIIPABIEHHBIN CIIUCOK, UKIMYECKUH CITUCOK.

16. buHapHBbIe JiepeBbs MOUCKA.

17. Hpunuunsr OOII. [ToHsTHe 00bBeKTa, XapakTepUCTUKA OOBEKTa, BUAMMOCTH
arpuOyTOB M METOJ/IOB, CHHTAaKCUC. PaHHee M 1103/1Hee CBA3LIBAHHE.

BKBaMGHaHHOHHHe BOIIPOCKI K pa3jeny 2:

1. IlpobnemaTHKa SI36IKOB ITPOrPAMMHUPOBAHHUSL.

2. Meropb! Tpancisuuy nporpaMM. OCHOBBI METO/IOB TPAHC/ISLUN [IPOTPAMM.

3. OcHOBHBIC KOHIICTIIIMY S3bIKOB IIPOrPAMMUPOBAHHUS: MTepeMeHHbIe, KOHCTAHTDI,
THUIIBI JaHHBIX, IOAIPOrpaMMbl, OUOIHOTEKH U JIp.

4. CriocoOp! peanu3auyy JaHHBIX KOHIEIIUH B A3bIKaX, HCTIOJIB3YIOIIMX Pa3THYHbIE
napajurMbl  [POrPaMMUPOBaHUsl  (MMIIEpaTHBHOE, JeKJIapaTMBHOE, OOBEKTHO-
OPMEHTHPOBAHHOE, LIAPAJUICIBHOE IIPOIPAMMHPOBAHUE H . ).



5. VKasarenv ¥ paclpelielleHde NaMATH. YTpaBifioliue oneparopsl. Komanis!
npenponeccopa. CtangapTHas GUGIHOTEKa BBO/1a-BBIBO/IA.

6. Knaccupuxkaimu 1 5B0oIONMS A3EIKOB IIPOrPaMMHUPOBAHHS BBHICOKOTO yPOBHS.
IMapagurmer nporpamMmuposanus. CTanaapTusalys s361K0B IPOrPaMMUPOBAHUS.

7. Cnocobbl  3amanmst  cuHTakcuca.  OCHOBHBIE  3JJIEMEHTHI  SI3BIKOB
[IPOrpaMMUPOBAHUST  BBICOKOrO  YpOBHS. BilMsiHMe apXUTEKTyphl KOMIILIOTEPA,
BUPTYalIbHBIA KOMITBIOTEP. KOMIOHEHTHI cpejibl mIporpaMMHpOBaHus. THIIbI S3BIKOBBIX
TIPOLIECCOPOB.

8. Crpykrypa Kommuustopa (YNpOIIeHHas H pacllUpeHHas), OJHO-, ABYX-,
TPEXIIPOXO/(HbIH KOMITHIIATOP. DTalbl KOMIIHJISIIUK IIPOIPAMMBIL; JIEKCHYECKUI aHau3,
CHHTAKCHYCCKHH aHAIM3, CEMaHTUYECKHI aHanu3, reHepaius koaa. Teopus KOHEYHbBIX
aBTOMaTOB. KOHTEKCTHO-CBOOOIHEIE PAMMATHKH.

JK3aMEeHallMOHHBIE BOIIPOCH! K pa3jieny 3:

1 Tlonstusa ©6a3sl nganHbix, CYBJI, cucremsl 6a3 manHeix. ANSI/SPARC
apxuTeKkrypa cucrteM 0a3 jgaHHbIX. CereBas apXuTeKTypa CHCTEM 0a3 IaHHBIX.
Crpykrypa u pynkuuu CYB/I.

2. Mojens «CyIHOCTh-CBsA3b». ER-narpaMmel.

3. Pensumonnas monenb naHHbIX. [lepBudHble W BHewHue kmouu. IIpasuia
LEJIOCTHOCTH BHELIHMX Kito4ed. Pensuuonnas anrebpa. TpajuuuoHHble (TeopeTHKO-
MHOKECTBEHHBIE ) ONepalu HaJl OTHOIIeHUAMHU. CIielaibHbIe OIlepalyy pesIsIMOHHO
anreOpbl (OrpaHMYeHMe, MPOEKLMs, €CTECTBEHHOE COEIWHEHME, TITA-COeIHHEHHE,
TieJIeHHe).

4. S3pix 6a3 manueix SQL. ITpocreie 3anpocs! Ha s3bike SQL (mpoekims, BEIGO,
pabora co 3uadenusmu NULL, ymnopsjodenue pesyabTaTtoB ® Jp.). 3ampochl K
HECKOJIbKMM oTHoweHusM. [loxzanpocel. Onepannu Haji oTHOLIEHHAMH (yIalCHHE
KOpTeXel-1y0anuKaTos, IpynMpoBaHye, arperupoBanie M 1p.). 3ampockl Ha BCTABKY,
yrajnenue, oOHOBIeHHE Koprexell. PaGora ¢ mupejacrasnenusmu. HMurepdeiic
B3anMozericTBust SQL u 6a3oBoro si3bIka nporpaMmupoBanus. JIunamudeckuit SQL.

5. TlomsTMe ULEJIOCTHOCTH JaHHBIX. OrpaHUYeHUs LEJOCTHOCTH. Tpurrepsl.
Hemeniennas 1 oTJi0KeHHas IpOBEPKA OrPaHIYEHHI 11eJI0CTHOCTH.

6. Ilonstre GesomacHocTH naHHBIX. CXeMa NaHHBIX, TIPaBa JOCTYIA K JAHHBIM.
[IpuBunerun. Pomu.

7. Tousitne tpansakuun. ACID tpanszakuuu. [lojiepikka TpaH3akUMil B S3bIKe
SQL. YupasiieHue napajuiesisHbIMA TPAH3aKI[US M.

8. XKypramuzauust tpansakuuit. Kontponsusie Touku Ttpamsakuun. IIpouenypa
BOCCTaHOBJICHHs 0a3bl JaHHBIX. DUKCANUS paclpejelIeHHbIX TpaH3aKIui. PesepsHoe
KOITUpOBaHUE 0a3bl TaHHBIX.

9. IlonsiTie 00BEKTHO-OPUEHTHPOBAHHBIX U 0OBEKTHO-PEIIALMOHHBIX CHCTEM 6a3
JIAHHBIX.




3K3aMeHaHHOHHbIe BOIIPOCHI K pasjieny 4:

1. Hasna4yenwme u dynkumu onepanuonnsix cucteM. O630p ONepaliMOHHBIX CHCTEM.
Ocnosuele npunnumns noctpoenns OC.

2. ApxuTeKTypa ONepalOHHbIX CUCTEM. DBOJIIOLMS OMEPAIIHOHHBIX CHCTEM.

3. Ilpoueccel ¥ MOTOKU. AJIFOPUTMBI IUIAHUPOBaHMs. B3anMopeiicTaue IIPOLIECCOB
U CUHXPOHM3AI[HS.

4. BBICOKOYPOBHEBBIE MEXaHH3MBI CHHXPOHM3AlMA. B3auMHBIE OJIOKMPOBKH
(Tymukm).

5. Opranuszanus namsti koMnstorepa. [Ipocreifime cxeMsl yrpaBieHHs TaMATHIO.
Bupryansuas maMsrs.

6. Peanuzanus ¢aiinoBoit cucremsl. Cuctema ynpasieHHs BBOIOM-BbIBOgoM. CeTr
M CETEBbIE OIIEPAIIMOHHBIC CUCTEMBI.

7. OCHOBHBIC TOHSATHsI HH(POPMAIMOHHON OE301aCHOCTH. 3alUTHLIE MEeXaHH3MBI
OTePaAIMOHHBIX CUCTEM.

BKBaMeHaHI/IOHHbIe BOIIPOCHI K pa3jeiy 5:

1. OcHoBHbIe KOHUENIMH 00BEKTHO-OPUEHTHPOBAHHOTO IIPOrpaMMHpPOBAHHSL.

2. O6mexThl, KIaccsl. MuTepdeiic u peanusanus.

3. O0BEKTHO-OpHEHTUPOBAHHBIE CPe/ICTBA s3bIKa C++.

4. Koncrpykropsl ¥ jiecTpyKTopsl KiaccoB. IIpocToe M  MHOXKECTBEHHOE
HacnejloBanue Kiaccos. Mepapxus knaccos. [Tomumopdusm. AGcTpakTHBIE KIIacChl.

5. Ileperpyska onepanmii. CraTudyeckue KOMIIOHEHTBI KJIACCOB.

6. Mexanu3M HCKIIIOYUTEIbHBIX CUTYaLMH.

7. l1a6ionsl. [TaTTepHbl IPOEKTUPOBAHMS.

3K33MBH&HHOHHBI€ BOIPOCHI K pazjieiy 6:

I. OcHoBbl nporpaMmHoit mmkenepun. Mogenu npoueccos paspaborku [10.
OcobOeHHOCTH, TOCTOMHCTBA M HEIOCTATKM Hamboliee pacIpOCTPAaHEHHLIX MOJeieH
pa3pabotku [10.

2. IlocTaHoBKa 3a/1a4M, IPOEKTHPOBAHUE, KOIMPOBAHUE, TECTUPOBAHNUE, PA3BUTHE U
nojepxkka I10.

3. Kusuennsii uukn 110, Dransr paspaborku 110. Mozenu 3penoctu mporecca
paspaborku. Metpuku cioxuoctu 110.

4. S3eik UML u ysudunuposanusii npomecc (UP). Ompenelienue u aHatus
TpeboBanwuit k [10.

5. Mogenuposanue BapuaHToB ucnonb3osanus [10. OGbeKTHO-OpHEHTHPOBAHHOE
npoektupoBanue [10. Arrecrauus I10. Pazsutue I10.

6. Vopasinenue mnpoekrom I10. VipapieHne komaujioii IIPOEKTa, IMPOLIECCHI
MpoeKTa, OpraHu3alksd KOMaHIbl M IPUHATHE pPEIUICHHH, paclpe/eleHue ponei u
OTBETCTBEHHOCTH, OTCIICKMBAHUE COCTOSHUS IIPOLIEcca, PellleHne TpobieM B KOMaH/Ie.

7. Cpelibl ¥ CpelCTBA MOAEPHKKH.



OK3aMeHAILMOHHBIE BOIIPOCH! K pazjeny 7:

1. Hcropust xommnbloTepHsIX cereil M cetn Murepher. CereBbie ApPXHUTEKTYPHI.
ObnacTu ceTeBoit 06pabOTKH JAHHBIX.

2. CereBBle cTaHIapThl M OpPraHW3aLUH cranjaprusanud. CeMHypOBHeBas
dranonnas Mozens ISO u ee cpasuenne ¢ Mozensto TCP/IP. KommyTalus KaHaIoB U
KOMMYTallMsl TAKETOB; [I0TOKH U JICHTarpaMMAbl.

3. Pu3HYCCKUi ypOBeHb (TEOpEeTHYEeCKre OCHOBBI, Cpea IepeiayH, CTaHAapThI).
YpoBeHSb 3BeHa IaHHBIX (KaJpHpoBaHKe, ypaBieHue OMHOKaMH, YIIpaBIeHHe TOTOKOM,
IIPOTOKOJIBI).

4. MexcereBoe B3aUMOAEHCTBHE U MAPLIPYTU3ALIUS (alIropuTMBI MapIIpy TH3AIIMH,
KOMILIEKCHPOBAaHHUE CETeH, yIIpaBIIeHHE [IEPErpy3Koi).

5. OCHOBBI KPUIITOrPadHH; AIFOPHTMBI CHMMETPHYHOTO ITU(POBAHMS. AJTOPUTMBI
WH(POBAHUS € OTKPBITBIM KJIFOYOM. [IPOTOKOJBI ayTeHTH(UKALMH; 3IEKTPOHHAS
H(ppoBast MOIUCE.

6. 3HaKOMCTBO ¢ COBpeMEHHbIMM MapipyTuzatopamu. Beemenune B OC 10S.
Havanbnas mactpoiika mapiipyrtusatopa. HacTpoiika cTaTHUecKO#d W JMHAMHYECKONR
MapupyTHu3aluu. Hactpolika CIMCKOB KOHTPOJIS IOCTYTIA.

DK3aMEeHAIIMOHHBIE BOIIPOCH K pa3ieny 8:

I. OcnoBsel yenosexo-mamunHOrO B3aumoneiictus (HCI)

2. llpunumnel pa3paboTKH yA00HBIX moJb30BaTeabeckux HCI. Kpurepuu wu
[IPOBEPKa JIETKOCTH UCIIOIB30BaHHUS.

3. OCHOBHBIE METObI KOMITBIOTEPHOMN rpadHKy.

4. LlBeToBoCnIpUsiTHE, B3aHMOCBSI3b LIBETOB, BETOBBIE NIANTPHI. L[BETOBBIE MOIEIH
u cucremsel (RGB, HSB, CMYK).

5. I'padpuueckue CUCTEMEI.

6. IlonsTHE PAacTPOBO U BEKTOPHOI TpaduKH.

7. InTepakTHBHAs KOMIIbIOTEpPHAs Ipaduka.

ODK3aMeHalHOHHbIE BOIIPOCHI K paseny 9:

I. Ilpunsitne pemenuid. OO6was mpoGiema pemenus. OyHKIWSA I0Tepb.
baiiecoBckuit ¥ MMHMMAKCHBIM TOAXOABl. MeTO I10C/e10BATENBHOTO IIPUHATHSA
pemenus. llpunsarue pewenuit. Obmas mnpoGiema pemreHus. MDyHKUHS HOTEpb.
baiiecoBckuii 1 MUHUMaKCHBIH ITOAXO/BI.

2. VccnenoBanue orepanuii  3a1auu UCKYCCTBEHHOTO HHTEIIEKTA. DKCIIePTH3BI H
He(OpMaJbHBIC  IPOLEIYPhl. ABTOMATH3AIMS  [POEKTUPOBAHMUS. HckyccTBeHHBIH
UHTEeJUIEeKT. PacrioznaBanue o6pazos.

3. Yucsennple MeTosbl. MHTEepIONsUMS M arpOKCHMAIUS (GYHKIMOHATIBHBIX
3aBuCHMOcTel. Ynciennoe jddepeHIHpoBaHHE ¥ HHTErpHPOBaHHE. YHCIEHHDIE




MCTOAbI IIOHCKA JKCTpEMyMa. BbIunCIiTe/bHbIe METONLl JUHEeHHOH anreGpEL.
YuclieHHBIC METOABLI PEIIEHUs] CHCTEM AU depeHIMaTbHBIX YpaBHEHHI.

4. Teopus rpacos. ITouck B riy6uHy M IIHPHHY, 3a/1a4K O KpaT4afIux IyTsXx,
MAaKCHMaJIBHBIX ITOTOKAaX.

5. BBIUHCIUTETBHBIN dKCHepuMeHT. [IpUHUMIIBI TIPOBEeHHS BLIYUCIUTETBHOTO
JKCrepuMeHTa. Mozens, ajaroputM, porpaMma.

6. Anropurmudeckue s3pikM. IlpejcraBieHue O S3BIKAX IIPOIPaMMHUPOBAHHMS
BBICOKOro ypoBHs. [lakeThl IpUKIaqHBIX NPOrpaMM.

7. Teopus anroputmos. ITocTpoenne u anamm3s aaropurmos, Mojeiu BBIYHMCIICHHH,
AITOPUTMBI U MX CHOXHOCTH, DOPMaibHBIC S3BIKH M IPAMMATHKH (xkmaccupukaus).
Knaccer P u NP. NP-nosiHoTa M ¢BOuMOcTh. CriocoBL] IoKazareabcTBa NP-I10JIHOTHI.
Hpumepsr  NP-nosueIx 3agad, MeTojsl HOCTpoeHHS 5(Q(QEKTUBHBIX AJITOPHUTMOB:
PEKypCusi, pasieiisii 1 BIACTBYH, GalaHCUPOBKA, JHHAMUYECKOE IIPOrpaMMHPOBAHHUE,
Kannsle anroputmel. [IpuMeHUMOCTD KATHBIX aJIrOPUTMOB.

3K3aMeHaHI’IOHHBIe BOITPOCHI 110 CHEIHAJIBHON YacTH

1. Aneopummel u ananuz croscHocmu.

I. Onpenenenue 1 ocHoOBHbBIE CBOMCTBA anropurMa, 3JIEMEHTapHbIE CTPYKTYPHbIE
CXEMBI AJITOPUTMOB.

2. lloHsiTve M BUJIBI CIIOKHOCTH aJTOPHTMOB.

3. O-, 0-, ®- ¥ B-HOTALMH ACUMIITOTHIECKUX OLIEHOK CIIOIKHOCTH.

4. PeKyppeHTHBIE COOTHOLIGHHS OIEHKH 5(Q(EKTHBHOCTH aAIrOPUTMOB M AHAIIU3
PEKYPCHUBHBIX aJITOPUTMOB. Kitacchl ¢l10:KHOCTH 3amay.

5. Crpaterun pa3paGoTku anropuTMoB. |loaHBI nepebop. Meroa «pasnensi u
BIACTBYI» (JeKommosunus). «XKaausie» aaropuTMsl. [lepeGop ¢ Bo3BpaTaMu: 11OJIHBIH
rnepedop, anbda-0era oTcedeHHe, METO/ BeTBeil M rpaHnl. MeToj OUCKa JIOKATIBHOIO
ONTUMYMa.

6. AJITOPUTM ITHPaMUAAIBHON COPTHPOBKH. ANTOPUTMBI NOMCKA KpaTYaiuX myTei
Ha rpagax: airoputMmsl Jlelikerpsr u Moiina. Anroputmel [Ipuma u Kpyckana
TIOCTPOEHHUST MUHUMAJIBHOI'O ITOKPBIBAIOLICTO JIEpEBa.

7. Meroponorus pa3paboTK1 U OLEHKH HapaslleIbHbIX JITOPUTMOB.

2. Cneyuanvnule 2raswl mamemamuxu
l. OkcrpemanbHble  3amaud. Bemykiuslii  axanmms. JKCTpeMallbHbIE 3a]a4d B
CBKJIMJIOBBIX IIPOCTPAHCTBAX. BhImyKiibie 3a/1aul Ha MUHUMYM.
2. MaremaTuueckoe nporpaMMUpOBaHHUe, JIHHEHHOE [pOrpaMMHPOBAHHE, BBITYKIIOE
[IpOrpaMMUpOBaHKe. 3aaud Ha MUHUMAKC.
3. OCHOBBI BapUAILMOHHOIO MCYMCIICHHS. 3aJa9M  ONTHMAJIBHOTO YIpaBJI€HUS.
Ipunuun makcumyma, [TpHHIMIT JUHAMHYECKOTO IPOTrpaMMHUPOBAHHMS.



4. Teopus BeposTHOCTEH. MaremaTuyeckas CTATHCTHKA. AKCHOMATHKA TEOPUH
BeposiTHOCTel. BeposrtHocTs, ycnoBHas BepositHOCTh. HesaBucumocts., Cirydaimble
BEJIIMYHUHBEI.

5. DNeMeHThl KOppeNnsIMOHHONH Teopuu. TodeyHoe W HMHTEpBAIbHOE OIeHHBAHHE
[IapaMeTpoB paciipe/ieIeHus. JIEeMEHThl TEOPHH TMPOBEPKU CTATHCTHYECKUX THUITOTES.

6. DIeMEHTBI MHOTOMEPHOT'O CTATHCTHYECKOTO aHanu3a. OCHOBHBIE IOHATHS TEOPHH
CTaTUCTHYECKUX pemeHuit. CTaTucTUYecKoe (MMUTAIMOHHOE) MOJIETMPOBAHUE.

3. Mamemamuueckue ocHoebl 3awumel ungopmayuu U UHGOPMAYUOHHOT

be3zonacnocmu.

1. OcHoBHEBIE TIOHSITUS MH(bOPMaLIHOHHOH Oe30nacHOCTH. Ilonsitue
KOH(MUIEHINAIBHOCTH, LEJIOCTHOCTH, AOCTYTHOCTH HHMOPMALIUH.

2. Mogemu 6eszonmacHoctu. Ilonsitue nubopmarmonnoit GesonacHoctu. ['apanTuu
obecnieyeHus ypoBHS HHYOPMAIHOHHOM O€3011aCHOCTH.

3. Komnprorepuele araku. [lonsTue ys3BUMOCTH W yrposbl B HH(OPMALHMOHHOM
6e3omacHoOCTH.

4. Konuposanue kak MHCTpyMeHT Oe3zomnacHoi paborsl ¢ undopmanueit. Jluneiinsie
Kozbl. Haxoxnenue u ucrpapieHre onmmoox. M3BecTHbIe U MONYIISPHEIE KOJBI.

5. OcHoBHBIE TOHATUS M 3anauyd Kpunrorpaduu. Cranpaapt mupposBanus DES.
Kpunrocucrema RSA. Kpunrorpadgudeckue poTokois.

0. Dnexkrponnsle udposeie noanucu (DLII). Kpunrorpapuyeckue cpenctsa H
METO/IBI 3aIUTEI JIaHHBIX ITPOrPAMMHOTI0 00ecIIeYeH sl

7. Komnerorepuass cucrema (KC), wunbopmamus, gocryn, 3aluMI@HHOCTS,
oesomacHocTh. [lonuTHka 6Ge30nacHOCTH. Qopmanuzanus. OnpeneneHns UCTOYHUKA,
MIOTOKa HHQOPMALIUH, JIOCTYIIA, JIerallbHbIX U HECAHKIIMOHUPOBAHHBIX [MOTOKOB, PABMUIT
Jocryna.

4. Hzviku pazmemxu.

1. TTonsiTue si3bika pa3sMeTKH JaHHbIX.

2. OCHOBHBIC 3JIEMEHTBI 53bIKA Pa3sMETKH. BHJbl pa3sMEeTKH Ha NpUMepe s3blKa
pasmerku HTML..

3. Cunrakceuc aspika XML, Coenudukanust tuna gokymenra (DTD).

4. HaBurauus o XML-nokymenty. SI3pik XPath: Buibl y3i108, Beipaxenns XPath,
IIPUMEPBI UCITI0JIH30BaAHHSI.

5. IlpeobpazoBanne u Buzyanuzauus XML-nokymenra. S3eik XSL: OCHOBHBIE
NOHATH, Wa0JOHBI, 00pabOTKa MHOXECTBEHHBIX 3]IEMEHTOB, Je(OJITHBIE npaBuiia,
00paboTka aTpHOYTOB, BEIYMCIIEHHS C IIOMOIIBIO XSL.

6. CesspiBanne XML-anemenrtos: s3bikd XLink, XPointer.

7. S13bIKM OIUCcaHUs BEKTOPHOM rpaduku Ha npuMmepe s3bika SVG.

5. Pacnpedenenioie obvekmuole Mexnonocuu.



1. OCHOBBI  pacrpejiefileHHBIX — BBHIYMCIUTENBHEIX — CHCTEM. [IpomexyTounoe
[IpOrpaMMHOe obecrieuenue. Knaccudukanus  PBC. Hcropus  passurtus
pacnpejielIeHHbIX BBIYMCIIEHHI.

2. YPOBHHU M THIIBI KIIHEHT-CEPBEPHBIX NPUIokKeHui. OCHOBHbIE crajaptel XML
Be0-CEPBHUCOB.

3. Konuenuus REST. KoMmronenTHbIe pacipe/ie/ieHHbIE BEIYHCTHTENbHBIE CHCTEMEL

4. Konneruus COA. TexHonoruu Be6-cepBHCOB.

5. IIpHHLMIBL M TEXHOJIOTHH [OCTPOEHHS OHOPAHIOBBIX BBIYMCIIUTEIBHBIX CHCTEM.

6. Apxurekrypa u cranuaptsl I'pui. Cucremsl I'pra-BbIunciIeHHA.

7. APXUTEKTYpa 00JIa4HBIX [puiIokeHnit. CHCTeMbl 06/1aUHbIX BEIYHCIICHHIL.

0. llapannenvnoe u pacnpedenennoe npoepammuposanue.

1. Knaccndukauus apXuTeKTyp MHOTOIPOLECCOPHBIX IIATHOPM.

2. Knaccudurxanus Oiunna: kinacest SISD, SIMD, MISD, MIMD.

3. OcCHOBHBIE KJIaCCBI MHOTOIIpOLIECCOPHBIX cucTteM: SMP, NUMA, MPP,
KJIaCTEPBI.

4. Texnonorus nporpammuposanusi OpenMP.

5. Mogens nporpammupoBands B obmieil namsta. Mojens «I1yJIbCUPYIOLLIET O
napajuienusma FORK-JOIN,

6. Ilepemennsie okpyskenus OpenMP. YacTHble 1 0611He IepeMeHHble. /[upeKTHBBI
OpenMP. Oynxiun OpenMP.

7. Texnonorus nporpaMmmuposanus MPI.

8. Mouneunnb nepeiaun coobleHnii B cucTeMax ¢ pacIpe/ieieHHOM MaMsThIO.

9. Pexumpl 3amycka mnapaiensHsix nporpaMmm SPMD u MPMD. Crangapt
Message Passing Interface (MPI).

10. OcroBHeble nonstus u Gpynkun MPI (koMmyHHKaTOp, TIpolecc, paHr mnpouecca,
COOOIIEHHE H Ip.).

1. Onepanuu «Touka-rouka», pexHMbl IpHEeMa 1 OTIPABKH COOOILCHHIA.

12. KomtekruBHbie oreparum.

13. Pacumupenus crangapra B Bepcun MPI-2.

14. Texuomnorus pa3paboTku MapauieabHbIX AITOPHTMOB.

15. OcHOBHBIE ~ OSTambl:  JEKOMIO3MIMS,  BbUIEJEHUE MHQOPMAIIMOHHBIX
3aBUCMMOCTEH,  MacliTabMpoBaHHME I0A3ajad, paclpeielieHHe  ro3agad  Ha
BLIYUCIIUTEIH.

16. Crioco6bl  oleHKH 3(Q(EeKTUBHOCTH MapaIebHbIX aJITOPUTMOB: yCKOpeHHe,
dpdexTuBHOCTE. 3akoH Ampana. 3akon I'yeradeona-Bapcuca.

7. Memoodwer mamemamuueckozo modenuposanus
1. OCHOBHbBIC NPHHUMIBI MaTEMAaTHYECKOTO MOJIETHPOBAHMS. YHuBepcaabHOCTh
MaTeMaTH4eCKUX Mojiesieid. MeTojibl mocTpoeHHs MaTeMaTHUYECKUX MOJIeIel Ha OCHOBE



(hyH/IAMEHTANBHBIX 3aKOHOB IPUPOJLL BapHalMOHHbIC TPHHIMIBE OCTPOCHUS
MaTeMaTHYECKUX MOJICIICH.

2. Meroasl HccieloBaHUsSI MaTeMaTHYeCKUX MOJeNei. Y CTORYHBOCT. IIposepka
aJICKBATHOCTH MaTeMaTUYECKHX MOJIEJIEH.

3. MaremaTnueckue MOJIeJId B HAYYHBIX MCCiIel0BaHUsX. MareMaTHyecKie MOoJIeln
B CTAaTHCTHYECKOM MeEXaHHMKe, DKOHOMHKe, OHojoruu. MeToisl MaTeMaTHUeCKOro
MOJZIC/TMPOBAHHS H3MEPUTEJIbHO-BBIYMCIUTE/IbHBIX CHCTeM. [IpoBepka amekBaTHOCTH
MOZEIIH U3MCPEHHS U aJI€KBATHOCTH PE3yJIbTaTOB PEAYKIIHH,

3. KPUTEPUH OLNEHKHU NMCBMEHHBIX OTBETOB IIPETEHJAEHTOB "
OTBETOB HA BOITPOCBI YCTHOI'O COBECEJIOBAHUSI

3.1. KPUTEPUU OLLEHKU IIMCbMEHHBIX OTBETOB

ban Kpurepnit

Ot 86 110 100 OTBeTEI Ha [10CTaBIEHHBIE BOIIPOCH B OHIIETE H3JIATra0TCs

OaJuIoB JIOTUYHO, TI0C/IE/I0BATENIBHO U HE TPEOYIOT JOTOIHUTEIBHBIX
ITOSAICHEHU .

JleMOHCTpUpPYIOTCS rIlyOOKKE 3HAHUS JIUCIUIUIMH
CICUHaAIBHOCTH. JlenaloTest 000CHOBAaHHBIE BBIBO/IbI.

OtBeT caMOCTOSITeNILHBIN, [IPH OTBETE MCIIONIL30BAHbI 3HAHU,
puoOpeTEHHBIC paHee.

CdopmupoBaHbl HaBBIKH HCCJIEI0BATEILCKOM 1€ Te/IbHOCTH
Ot 71 no 85 OTBeThl Ha MOCTaBIICHHbBIE BONPOCKHI B OMIIETe U3J1araloTcs
OasioB CUCTEMATU3UPOBAHO U [TOCJIE[0OBATEIIBHO.

JleMoHCTpHpyeTCs yMeHUe aHAIU3UPOBATh MaTepHall, OHAKO
HE BCC BBIBO/IbI HOCAT apryMEHTUPOBAHHBIA U JIOKA3aTe IbHBbIIMA
xapakrep. Marepuan u3naraercsi yBepeHHO, B OCHOBHOM
MIPABHUJILHO JaHbI BCE ONPE/ICTICHHS U IOHSTHSI.

Homnyuiens! HeGOBIINE HETOYHOCTH MPH BEIBOAAX U
HCIIOJIL30BAaHUU TEPMHUHOB.

HpOJIEMOHCTpPIpOBaHLI HaBLIKH UCCIIEIOBATECIBCKOH

JIeATCIBHOCTH.
Ot 50 10 70 JlornyckaloTes HapylIeH s B [10CJI€0BATEIBHOCTH U3JI0KEHHUS
OamioB IIPH OTBETE.
JIeMOHCTPHPYIOTCS TIOBEPXHOCTHBIE 3HAHUS! JIUCIIMITIIMH
CIeHaIbHOCTH.

Hmerorcst 3aTpy IHEHUS C BBIBOJIAMH.

OrnpejienieHus ¥ NOHATHUS JJaHBI HEUSTKO.

Hagbiku rccrie1oBaTebeKoil AesSTe/IbHOCTH IIPeCTABISHB]
csabo.

49 Oaii0B 1 MeHee | MaTepual u3jaraercsi Herocje0BaTeIbHO, COUBYUBO, HE
IIPEJCTABISCT ONPEIETIEHHON CUCTEMBl 3HAHUM 10 JUCITUILIAHE.




JlonyuieHsl rpyOble OLIMOKK B OIPEJICICHUSX U IIOHSTHUSIX.
OTC}’TCTBYIOT HaBbLIKH HCCJ’IGHOB&TQHBCKOI:‘I HACATCIIBEHOCTH.,

3.2 KPUTEPUH ONEHKHN YCTHBIX OTBETOB

OO6uuii 0aju1 3a OTBETLI HA BOIPOCKHI cobece0BaHMS He JI0JDKEH IpeBBIaTh 15
0amios.

CyMma 6asisoB 3a OTBETHI 110 OMJIETY M YCTHBIC OTBETHI Ha COOECeI0BAHUH HE JIOJKHO
npespimars 100 6aios.
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ITPOI'PAMMA

BCTYIIMTEJILHOIO HCIIBITAHHUS B aCITUPAHTYPY MO HAYYHOU CHELUATBLHOCTH:

2.3.6 Memoodut u cucmemuvl 3auqumol undpopmauuu, UHGOPMAUUOHHAA
bezonacuocme

IMPOUEAYPA ITPOBEJAEHUS DK3AMEHA

JK3aMeH NPOBOJUTCS B 04HOM (hopMaTe.

dopma NpoBelieHHs K3aMeHa — MUCLMEHHO (OTBETHI Ha BONPOCHI BbIOPAHHOIO
MPpeTeHAeHTOM OuieTa).

Konmuuectso BompocoB B Gusere onpenensercs [Tporpammoii BeTynuTenbHbIX
HCIILITAHUH 110 COOTBETCTBYIONIEH Hay4HON CHEMATLHOCTH U PABHO 3.

BpeMmsa a1 noAroToBKM NUCBMEHHBIX OTBETOB Ha BOIPOCHI — He MeHee 60 MUHYT.
MaxkcumansHoe Bpemsi s noaroroBku 180 MHHYT (TOYHOE BpeMsl YKa3bIBaeTcs
DK3aMEHAllMOHHOW KOMUCCHER).

[lepen nHavanom osk3amena BMecTe ¢ GHIETOM BCe NPETEHIEHTHl IOIYYaIOT
KapTouKu ¢ ykazanueM ID nocrynaroiero.

OTBeTbl Ha BOMPOCHI aGUTYPHEHTHI OGOPMIISIOT HA SK3aMEHAIMOHHBIX JIHCTAX ¢
YKa3saHHeM Ha HHUX HHAWBHIyaneHoro koxa (ID moctynaromero), Ges ykazanus
®amunnu Umenn OtuecTsa.

[lo wucreuennn Bpemenu, 0GO3HAYEHHOTO JK3AMEHALMOHHON KOMMUCCHEH Ha
[IOATOTOBKY OTBETOB, NMPETEHJCHTHI CHAIOT DK3aMEHAIHOHHBIE JIUCTHI HA MPOBEPKY.
Kaprouku ID XpaHsTcs y npeTeHIeHTOB 10 00 bABICHUS pe3yJibTaToB 3K3aMeHa. UneHsl
KOMMCCHH O3BYYMBAIOT JIaTy U BpPeMsi OIJlallieHHs Pe3ybTaToB.

[Ipu ornaurenun pesynbTaToB MPOBEPKH MHUCBMEHHBIX OTBETOB YICHBI KOMHCCHH
Has3biBatOT ID nocrynaroiero u ero pesynsrar B 6ayiax. HassaHHbIH MOCTYNAIOLIHH
MPENBABIAET KapTO4Ky C COOTBETCTBYIOIMM ID mocrynarouiero u HaspiBaeT cBOIO
Camuimnio Mmst Otuectso jutst BHeceH s HHMOPMAIMH B IPOTOKO! IK3aMeHa.

B ciyyae Hecoryacust nocTynaroliero ¢ BbICTABICHHBIMH GajilaMd OH BIIpaBe
MPOMTH coOece/l0BaHHE C IK3aMEHALMOHHON KOMHMCCHER. Bonpockl, BbiHOCHMBIE Ha
coOeceioBanute, JOMKHBI OBITH B pamMKax [pOrpaMMbl BCTYMHUTEIbHbIX HCITBITAHMIA.
KoJinuecTBO BONPOCOB Ha cobece/10BaHMHU — He Goliee Tpex.

Bornpocsl cobeceoBanus orpaxarores B IIPOTOKOJIE IK3aMeHa.

bannel 3a oTBeThl Ha KOMOIHUTENBHBIE BOMPOCHI cOOece/10BaHus OTPAKAIOTCS B
[IPOTOKOJIE SK3aMEHA U CyMMHPYIOTCs ¢ OaJllaMM 33 MHCBMEHHbIE OTBETHI HA BONPOCHI.
[1pu oTOM cymMMmapHsIit Gann 3a obuienpoeccHoHalbHbIE KOMIETEHIIMHN (cymma GaiioB
38 OTBETbl MPETEHJEHTA Ha BOIMPOCHI IO OWJIETY W OTBETbl HA JIOMOJHUTEJILHbIE
BOIPOCHI) HEe JOJKHO npeBbiars 100 6annos.



Jlo6aBneHue GammoB 3a KakJoe HHIAMBUAYAILHOE JOCTHXKEHHE [POBOJUTCS
TOJIBKO MPH MPEJOCTABIEHUH KOMUCCHH MOATBEPKAAIOIINX JOKYMEHTOB.

CBenenuss 00 MHAMBHIAYQJIbHBIX JIOCTHKEHMSIX M  TOATBEPKIAIOLIME  MX
JIOKYyMEHTBl JIOJKHBI OBITh IIPEJOCTaBI€Hbl KOMHUCCHH BO BpeMsl IIPOBEJEHHS
BCTYIIUTENIBHOIO  HUCIBITaHMS 110 cleuualnbHod  aucuuruinHe.  CBeleHwus,
NpeI0CTaBIeHHbIE O3HEe OTOBOPEHHOTO CPOKa, HE YUHTHIBAIOTCS,

bamibl 3a MHAMBUAYalbHblE [OCTHXXEHHS 3aCUMTBIBAIOTCSA [IPH YCJIOBHH MX
COOTBETCTBMS HAay4HON CHEUMalbHOCTH MPOrpaMMbl  aCIUPaHTyPbl Ha KOTOPYIO
nocTynaer abuTypHUeHT.

bamner 3a HHAUBUAYAJILHBIC JOCTHIKCHHA 3alOJIHAIOTCA KOMHCCHEH B JIMCTE
I’IH,H,HBH,ZLY&J'[BHLIX JOOCTHXKEHHUH U BHOCSITCS B [TPOTOKOJ DK3aMeHa.

HpOTOKO.ﬂbl BCTYIIUTENILHBIX DK3aMEHOB, dK3aMCHAIIHOHHLIE JINCTHI U JIMCTEI yUeTa
MHIUBUYaJIbHBIX JIOCTHIKEHHUH [epeaarTcsd B LEHTPAJIbHYIO IMPHUEMHYIO KOMHCCHIO
AJIs1 BBOA OLICHOK B CUCTEMY YHnBepnc B I€HL OrJlall€HHs PE3yJIbTaTOB DK3aMEHa.

[locae BBOJAa OanoB NPOTOKOJIEI, 3K3aMCHALIHOHHBIC JIMCTBI W JIMCTBI Y4ETa
HHIUBHOYAJIBHBIX JIOCTHIKEHHUH nepenaroTea B OTACT aClHpaHTYpbl H XpPaHATCA B
JIMMHOM JeJI€ [TOCTYIIatoLero.

2. COAEP’KAHHUE IMTPOI'PAMMDbI

DK3aMEeH COCTOMT M3 JABYX uvacTei: oblias 4acTb M0 METOJaM W CHCTeMaM
3alLMTHl HH(OPMALIMK U ClielMalIbHAs YaCTh 0 HH)OPMALHOHHOM 6e30MacHOCTH.

Obumass yacTh MO MeroxaM M cuUcTeMaM HH(OPMAIHH COAEPKUT OCHOBHOM
MaTepHall Ha TeMbl — 3aKOHOJATe/bHbIe U MPAaBOBbIE OCHOBBI 3aAIUTHl KOMITBIOTEPHOM
uHpopMauuMy MHPOPMALIMOHHBIX TEXHOIOrWH, MpoO/ieMbl 3allWThl HHOOPMALMHK B
MH()OPMALIMOHHBIX CHCTEMaX, COJEP/KaHHUE CHUCTEMBI CPEICTB 3allUTLl KOMITBIOTEPHOM
UH(pOpPMaLMHU B UHPOPMALHOHHBIX CUCTEMAX.

CreunanbHas 4acTh 110 MH(OPMALMOHHOM 0€30MacHOCTH BKJIIOYAET BOMPOCHI,
BHECEHHBIE B KypChl M CHELUKYPChl MO TeMaM — CUMMETPHUYHBIE MU aCMMMETPHYHbIC
KPUIITOCUCTEMBI, METO/Ibl MJICHTU(PUKALIMK W MTPOBEPKH MOJJMHHOCTH T0JIb30BaTe/IeH
KOMITBIOTEPHBIX CUCTEM, 3allUTa KOMIIBIOTEPHBIX CHCTEM OT Y/JAJCHHBIX aTaKk 4epes
CeThb Internet, CYLLECTBYIOLIME alnrapaTHoO-IpOrpaMMHbIe cpeacTna
KpUnTorpauyeckoid 3amuThl KoMmmbioTepHoi uHbopmauun cepun KPUITTOH,
METOAbI 3aLMUTBl [POrpaMM OT MW3YYEHHs] W  pa3pylIAlONIMX  [POrpamMMHbIX
BO3JEHCTBHHM, KOMIUIEKCHas 3aliMra npouecca o0paboTkuM  MHpopMmaluu B
KOMIIBIOTEPHBIX ~ CUCTEMaxX Ha  OCHOBE  CTOXACTHYECKOW  MHTEJIeKTyallbHOU
UH(POPMALIMOHHON TEXHOJIOTHH.



Pazmen 1.00mias yacThb Mo MEeToaM U CUCTEMaM 321U Thl UHGOPMALIUK

1. 3akoHOnaTeNbHbIE U MPABOBBIE OCHOBBI 3AIIHTEI KOMIIbIOTEPHON HH(pOpMALHH
HH(GOPMALMOHHBIX ~ TEXHONIOTHi, bBe30macHOCTh MHAOPMALMOHHBIX PECYPCOB M
JIOKyMEHTHPOBAHHE WH(OPMALKMK; TOCY1apCTBEHHbIE HH()OPMALMOHHBIE PECcypPChl;
MEPCOHANIBHEIE JIaHHbIE O IpaskjlaHax; rpasa Ha JOCTYN K WH(OpMalKuK; pa3paboTka U
MPOM3BOJACTBO  MH(OPMALMOHHBIX ~CHCTEM; BBIYUC/IUTENbHBIE CETH W 3alluTa
MHDOPMALMK; HOPMATHUBHO-IIPAaBOBas 0a3a (YHKUHOHHPOBAHHS CHCTEM 3allHThI
HH(pOPMaUMK; KOMIIBIOTEPHbIE MPECTYIICHUS M OCOOEHHOCTH HX pacciae0BaHusl;
POCCHICKOE  3aKOHOJATENbCTBO MO  3allMTe  HUHGOPMALMOHHBIX  TEXHOJOTHII:
POMBILLICHHbIH MIMHOHAX M 3aKOHOJAATENBCTBO, MPABOBAs 3alUTAa [POrPAMMHOIO
obecrieyeHHst aBTOPCKUM MPaBOM.

2. IlpoGyeMbl 3aMThl HHGOPMALMK B UHPOPMALMOHHBIX CHCTEMAX. Mepsl 110
00eCrieyeHHI0  COXPAaHHOCTH  MHGOPMALMM M yrpo3bl  ee  0e30MacHOCTH B
WH(OPMALMOHHBIX ~ CHCTEMAX; OCHOBHBIE 3ajaud  obecredeHHs Oe301aCHOCTH
uHpopMauMu B MHGOPMALMOHHBIX CHCTEMAX; 3all(UTa JOKAJBHBIX ceTell M
OMEPAllMOHHBIX ~ CHCTEM; MHTErpalust CHCTEM 3aluMThl; Internet B CTpyKType
MH(OPMALMOHHO-aHAIIMTHYECKOIO  o0ecreyeHus MH(OPMALIHOHHBIX CUCTEM;
PEKOMEH/IalMHM 110 3aluTe MHHPopMaluK B Internet.

3. CozepkaHue CHCTEMBI CPEJICTB 3alUMTBI KOMIBIOTEPHOH HH(POPMALMH B
HH(OPMALMOHHBIX CHCTeMax. 3allMIleHHas HHOPMALHOHHAS CHCTEMAa M cHCTeMa
3aLUATEl MH(QOPMALMK; MPUHIHIEL TOCTPOEHHSI CHCTEM 3allUThl MHDOPMALMM U KX
OCHOBBI; 3aKOHOJATe/IbHAsl, HOPMATHBHO-METOAHYECKass M HayuHas 0a3a CHCTEMBbI
3aLUThl HH(DOPMALIKH.

4. TpeboBanus K CO/IEpPKAHUIO HOPMATHBHO-METOJHUYECKHMX JOKYMEHTOB I10
3alMTe  WHQOPMALMM;  HAYYHO-METOAOJOTMYECKMH  Gasuc,  cTparernyeckas
HAMpaBICHHOCTb M WHCTPYMEHTANBHBIA 0a3uc 3alMThl MHOOPMALMK; CTPYKTYpa H
3a/1a4 (THIIOBOMH [1€PeYeHb) OPraHoB, BBINOJHAIOMIMX 3aLIUTY MHpOpMALIMH.

5 ! Opranu3alMoOHHO-TIPaBOBOM cTaTyc CI1yKOBI WH(pOpMALIMOHHOM
0e30MacHOCTH;  OPraHM3aLMOHHO-TEXHUUYECKHE W PEXKHMHBIE MEpBL  MONMTHKA
0e30MacHOCTH: OpraHM3alMs CEKPETHOrO eNONpPOM3BOACTBA M MEPONPHUITHH 10
3aluTe  MH(QOPMALMK; NPOrPAMMHO-TCXHHYECKHE METO/bl M CPEACTBA 3allUThI
MH(MOPMALKK; NPOrpaMMHO-aNIapaTHble MeTO/Ibl U CPeiCTBa OIpaHHUYEHUs JIOCTYIIa K
KOMIIOHEHTAM KOMIIBIOTEPA; THIIbI HECAHKIIMOHUPOBAHHOTO JI0CTYMA H YCJIOBUS paboTh
CPCACTB 3aLUMTBI; BAPHAHT 3aIUThl OT JIOKAILHOIO HECAHKIIMOHMPOBAHHOIO JI0CTYNA U

o1 ynanenHoro MCIIIH. Cpexacrsa 3aluuThl, yhnpaBisieMble MOJEMOM, HaCIKHOCTE
CPE/CTB 3alLHUTHI.



Paspen 2. CrieunalibHasg yacTe 1o HHGOPMAIMOHHOM 6e30MaCHOCTH

I. TpaguuuonHble CHMMETPUYHBIE KPUNTOCHCTeMbl, (OCHOBHBIE MOHSTHS K
ONpeeneHus; WUQPBI NepecTaHOBKH; WHUPP MepecTAHOBKH «CKHTAJIAM; IHQpPYIOLIHE
TaONMHLBL;, NPUMEHEHHe Maru4eckux  KBaJpaTos; IWH@PBl  NPOCTOH  3aMEHbI;
MONMUOMAHCKUE KBaJpar; cucTeMa 1uMdpOBaHUS Llesaps; cucrema wmudposanms
Brkunepa; WHp «ABOWHOM KBapaty YUTCTOHA: OJIHOpa30Bas cucTeMa LWUhpPOBaHUS;
WHdpoBaHKe MeToHOM BepHama; pOTOpHbBIE MAIMHBI; LWH(PPOBAHUE METOJA0M
'AMMHPOBaHHUA; METOABI F'CHEPALIH I1CEBAOCTYYalHbIX TOC/IEL0BATEbHOCTEH Ynce),

2. IlpuMeHeHHe CHMMETPUYHBIX KPHUIITOCHCTEM JUIS 3AlLUThI KOMITBIOTEPHO
nH(pOpMalMK B HHPOPMALMOHHBIX CHCTEMAX. AMEPHUKAaHCKHIA CTaHAapT HIH(pPOBaHHUS
AanHbIX DES; ocHOBHbBIE pexumbl paboTel anropurma DES; oTeuecTBenHbI cTaHaapT
WH(POBAHUs JAHHBIX; PEKMM TPOCTOH 3aMEHBI; PEKUM TaMMMPOBAHHS, DPEKHAM
raMMHUPOBaHHs C¢ OOPAaTHOHM CBSI3bIO; PEKHUM BBIPAOOTKM MMHTOBCTABKH, OJIOYHBIE W
[IOTOYHBIE WHDPEI.

3. llpuMeHeHHe aCHMMETPHUHBIX KPHITOCHCTEM /ISl 3AlMThl KOMITBIOTEPHOI]
MHQOpMALMK B  MHDOPMALMOHHBIX CcHCTeMax. KOHUENMLMs KPUIITOCHCTEMbI ¢
OTKPBITBIM ~ KJTFOYOM; OJHOHANpPABJICHHbIE (YHKIMH; KPUIITOCHCTEMA LIM(PPOBAHUS
AaHHbIX RSA  (npouenypel wmdposanus u paciuMppoBaHus B ITOH cHCTeMe);
Oe3omacHOCTb U OBICTPOjIEHCTBHE KpUNTOCHCTeMBI RSA; cxema mugpposanus [Nonnra—
XenmMaHa; cxema WuppoBanus 3b-I"amans, KOMGHHHPOBAHHBIH METO/ HIH(POBAHHSL.

4. Metomel  MASHTHOHUKALMK W [POBEPKH TMOJIMHHOCTH TOJb30BaTeNell
KOMIBIOTEPHBIX cHCTeM. (OCHOBHBIC MOHATHS W KOHLENUMH; WAeHTH()UKALMUS |
MEXaHHM3Mbl IOJITBePKACHHS [OJIMHHOCTH I[0Jb30BATe/Isl; B3avMMHas [poBepKa
MOUIMHHOCTH  [10JIb30BATE/ICH; MPOTOKOINBLl MJICHTU()UKALMK ¢ HyJIeBOH repeiayeii
3HAHHUH; YIPOIIEHHAas cXeMa WIeHTH(DUKAUMK ¢ HyJIeBOH nepenade 3HaHMI; npobiema
ayTeHTH(HKALMK JAHHBIX W DJIEKTPOHHAsi LKU(POBas MOANMCEH; OIHOHAIPABICHHDIE
XoW-QyHKUMK; anroput™ OezonacHoro Jewndposanus SHA; o/HOHANpaBICHHbIC
X3W-(QYHKUMH HA OCHOBE CUMMETPHUUHBIX OJOYHBIX AJIFOPUTMOB; OTEUECTBEHHbI
CTAH/APT XJLI-PYHKLUMU; anroput™ Ludposoit noamuck RSA; anroputv uudpoBoii
noanucu anp-I'amans (EGSA); anroputm uudposoii noanueu DSA; oredecTBeHHbBIH
CTaHAapT UMGPOBOH MOITHCH.

5. 3aummrta KOMIIBIOTEPHBIX CHCTEM OT YJAAJeHHbIX aTtak depe3 cerb Internet.
PexuM  (QyHKUMOHMPOBAHMS MEXKCETEBBIX IKPAHOB M HX OCHOBHBIC KOMITOHEHTbI;
MapmpyTH3aTOPbL; LLTIO3bI CETEBOrO YPOBHS; YCUJIEHHAs ayTeHTH(UKALUSA; OCHOBHbIE
CXEMbl CETeBOM 3alMTBI Ha 0a3ze MENKCETeBBIX IKPAHOB; NMPUMEHEHHE MEKCeTeBBIX
OKpaHOB JUlsl OpraHW3alldd BUPTYAllbHBIX KOPHNOPATHBHBIX CETEH; MpPOrpamMMHbIe
METOJbI 3aLUTHI.

6. CymecTByioume annapaTHoO-NporpaMMHbIE CPeACTBA KPHITOrpahHuecKoM

3alMThl  KOMIBIOTepHONH MHMopmauuu cepun KPUIITOH. OchHoBHble 3JieMEHTbI



CpeACTB  3aIUMUTBl CETH OT HECAHKUUOHMPOBAHHOIO  JIOCTYMA, YCTPOMCTBA
KPUNTOrpaPUUecKoil  3alUMTBl  JaHHBIX; KOHTpoiulep  cmapr-kapt  SCAT-200;
[porpaMMHO-anmnapaTHas CHCTeMa 3alUThl OT HecaHKLIHoHUpoBaHHoro goctyna (HC/L)
KPUIITOH-BETO; 3amura or HCJl co croponsl cetu; aboHeHTCKoe H(pOBaHUE U
OUIT; mwudpposanue nakeTos; ayreHTH(UKaLus; 3ammra komnonenros JIBC or HCJL;
3aludTa a00OHEHTCKOTO MyHKTa, MapIIPYTH3ATOPOB U YCTPOUCTB KOHTPOIS, TEXHOJIOTHS
paboThI C KJIHOYaAMH.

7. MeToapl 3alIMTLI MPOTrpaMM OT HM3YHEHHsS W paspylLIaloUIMX MpPOrpamMMHLIX
BO3/ICHCTBMH (IIpOrpaMMHBIX 3ak/afok M BUpycoB). Knaccudukauus crnocodos
3al0MThI, 3allMTa OT OTIAJ0K M AuzacceMOIMpOBaHMs; crnocoObl BCTpanBaHUA
3alIMTHBIX MEXaHW3MOB B IporpaMMHoe oOecreueHue; MOHITHE pa3pyllaoero
pOrpaMMHOI0 BO3[AEWCTBUS; MOJEIHM B3aUMOJIEHCTBHS MPUKIATHOH NpOrpaMMbl W
IPOrpaMMHOM 3aKJIaJIKM; METO/bl IepexBaTa W HaBsA3blBaHWUS MH(OpPMALMU; METO/IbI
BHE/PEHUSl IPOrpaMMHBIX 3aK/IaJ0K; KOMIBIOTEPHbIE BHPYCbl KaK OCOObIH Kilace
pa3pyluaroUX IPOrpaMMHbIX BO3aeHcTBUM; 3awmTa o1 PI1B; nonsitne usonuposaHHoOi
[IPOrpaMMHOM CpeJibl.

8. KomnekcHas 3amuTa npouecca o0OpabOTKM MH(MOPMALUU B KOMIIBIOTEPHBIX
CUCTEMAX Ha OCHOBE CTOXAaCTHYECKOW MHTE/JIEKTyalbHOH  MHG(OpPMaLMOHHOM
TexHosioruu. BosmoxkHoctu CUUT s obecrieueHust KOMIUIEKCHOHR 3alUTHI IPOrpaMm
B MOMEHT MX BBIMIOJIHEHHsI W J@HHBIX NpH HUX 00paboTKe B KOMIIBIOTEPE, METO/
BEpU(PUKALMK  [porpaMMHOro  obecrieyeHust  JUisl  KOHTPOJs  KOPPEKTHOCTH,
peaTu3yeMoCTH M 3alUThI OT 3aKIaJ0K.

9. PazpaboTka TpaHCAATOpa HCXOAHOIO TEKCTa MporpamMm, 00eCreunBaloLero ux
3allMTY Ha JIOTMYECKOM (aJIropuTMHyeckoMm) M (usnueckoMm yposHe o1 HC/,
NPOrpaMMHBIX 3aKJIaq0K U BUPYCOB.

10. Meron 3zammtel ot HCJl u paspyuaroiiux nporpamMMHbIX BO3AEHCTBHI
npouecca XpaHeHus, 00paboTKH HHPOPMaLIMHK; 3allUMTa ApUPMETHYECKUX BbIUUCIEHUH
B KOMIMBIOTEPHBIX CHUCTEMaX; OCHOBHbIC HallpaBJICHUS CO3J@HHUS 3allMUICHHBIX
KOMIIbIOTEPHBIX CUCTEM HOBOI'O 1okosieHust Ha ocHoBe CHUUT.

3. IKSBAMEHAUNOHHBIE BOITPOCHI

JK3aMeHallMOHHbIE BOIIPOCH] K pa3jeny 1:

l. Mudopmanus kak 00BbEKT MPaBOOTHOIICHHH.

2. llonstue wuHdopmaunoHHOM Oe3zomacHOCTH. CyOBEKTbI M OOBEKTHI
NPaBOOTHOLIEHUH B 00J1aCTH HH(POPMALIMOHHON 0e3011acHOCTH.

3. Cuctema HOPMaTHBHBIX TIPaBOBLIX aKTOB, PEryJHpYyIOLIMX obecrneyeHue
undopmanronHoi 6ezonacnoctu B Poccutickoi Penepaumy,

4. TlonsiTHe 1 BMAbI 3allMLIIaeMOH HHPOPMaLIMH 110 3akoHoAaTe1beTBY PD.



5. locynapcTBenHas TaiiHa kak ocoOBIM BW/ 3aliuiaeMod MHpOpMallik U ee
XapaKTepHble [IPU3HAKH.

6. I[IpyHLIMIBI ¥ MeXaHU3MBl OTHECEHHUS CBEJEHHMH K roCy1apCTBEHHON TalHe, UX
3aceKpevyrBaHUs U pacceKpeuruBaHUsl.

7. Opratsl 3alLUUThI FOCYAPCTBEHHON TalHbI U UX KOMIETEHLMS.

8. OpraHu3alMOHHbIE Mepbl, HAlpaBleHHble HA 3allUTy [OCYAAPCTBEHHOM
taiiHel. [lopsnok nomycka v qoctyna K rocy1apcTBeHHON TalHe.

9. IOpuaunyeckasi OTBETCTBEHHOCTh 33 HApyLLIEHHUs 1PABOBOIO PEXUMa 3aLLMUThI
roCy1apCTBEHHON TaluHBI (YroJIOBHAsA, aAMUHUCTPATUBHAA, AUCLUUIIJIMHApHAS ).

10. OcHoBHble BHABI WH(OpPMAIMH OrPaHUYEHHOI0 JO0CTYINa: MepcOHabHbLIE
NaHHble, ciayxkebHas  TalfHa, KOMMepueckass — TallHa, OaHKOBcKas — TaiHa,
npodeccuoHanbHas TaliHa, TaliHa CASACTBHS U Cy10NPOU3BO/ICTBA.

11. [lpaBoBBIe pexnuMbl HHMOPMALIMU OTPAHHYEHHOIO JIOCTYNA: COJAEpKAHUE U
0COOECHHOCTH.

12.  OcHoBHble TpeOoBaHus, NpeJIbIBISEMble K OpraHu3allii  3alldThl
MH(pOPMAIIHK OIPAaHUYEHHOIO J10CTYA.

13. IOpuauyeckass OTBETCTBEHHOCThL 3a HApyLICHMsSI [IPABOBBIX PEKUMOB
MH(OpPMaLMK OrpPaHUYEHHOro JOCTyna (JAMCUMIUIMHApHAs, PaK1aHCKO-IIpaBoBas,
aJIMUHUCTPATUBHAS U YTOJIOBHAS ).

14. TloHsTHS JUUEH3UPOBAHWUS [0 POCCHICKOMY 3aKOHOJAATENLCTBY. Bubl
JeATE/IbHOCTH, MOJIeXkKallHe JIMIIEH3UPOBAHHUIO.

15. O6bekThl nuueHsupoBanus. OpraHbl JIMIIEH3UPOBAHMUS M HX [OJIHOMOYHS.
KounTtposb 3a cobitoieHHeM JIMIEeH3MaTaMH YCJI0BUH BEACHUS! AeATEIbHOCTH.

16. llonstue ceprudukKaluy [0 POCCHUACKOMY 3aKoHoJaTeNbCcTBY. llpaBoBas
periamMeHTalusl  cepTH(HUKALMOHHOW  JlesTenbHOCTH B obyactu  obecrneyeHus
MH(OPMALIMOHHON OE30MacHOCTH.

17. OObekTbl CcepTUhUKALMOHHOW JaesiTelibHOCTH (cepTudukauuu). OpraHbsl
CEPTU(PHUKALMM H HX [10JHOMOYHSI.

18. IloHsATHE ¥ BUABI MHTE/JIEKTYAJbHbIX I1PaB.

19. OObekThl M CYOBEKTBl aBTOPCKOro IpaBa. ABTOPCKHE IMpaBa (JIMYHbIC
HEMMYIIECTBEHHbIE NPaBa M HCKJIIOUUTEIBHOE MTPABO).

20. 3amuTa HHTE/UIeKTyalbHbIX npaB. [Opuaudeckas OTBETCTBEHHOCTL 34
HapylueHue aBTOpcKuX npaB. OTBETCTBEHHOCThL 3a pasllalleHHe WHPOPMAaIUH,
OTHECEHHOH K IoCy1apCTBEHHOW TalHe.

21. Opranuzanus ciay:keOHOro paccie/loBaHdsi 10 (aKTaM pasrjalleHuss u
YTEUKH KOH(PUACHUHAIBLHON HH(OPMALHK.

22. Tlombop CcOTPYIHHMKOB Ha JIOJUKHOCTH, CBsi3aHHble ¢ paboroil ¢
KOH(pHUACHIHANBHOR nHpOopMalLMe, 1 TeKylas padoTa ¢ HUMH.



23. TlonsTie opranusaimonHoi 3amutel uupopmarmu. Mecto O3U B cucreme
MH(OPMaIMOHHON 6€3011aCHOCTH NPEANpPHUSITHS.

24. OpraHusauus OXpaHbl TEPPUTOPHH, 3AaHUM, MOMEIUEHHI M COTPYIHHUKOB.
Opranun3sanus NpoIrycKHOrO U BHYTPHOOBEKTOBOIO PEKUMOB.

25. JIomycK M IOCTYM K rocy/1apCcTBEHHOM, cilyKeOGHON TallHaM U [1ePCOHANbHBIM
JAHHBIM COTPYIHHKOB.

26. TpeboBaHMs K MOMEIIEHHSIM M XPAHUIIUIIAM, B KOTOPBIX BEIYyTCS 3aKPbIThie
paboThl U XpaHATCs KOHQUICHIHMATLHBIE JOKYMEHTBI U H3/IEJHS.

27. Knaccudukanus HocuTesei 3aluiaeMoil HHpopMariu,

28. 3amurta MHGOPMAIIMHK B LIEHTPax 00paboTKH JaHHbIX.

29. KanaJibl ¥ MeTO/1bl HECAHKLIMOHUPOBAHHOTO JIOCTYTA K HHPOPMALMH.

30. Hampasnenus, BUIBI M OCOOEHHOCTH JIESITEJIBHOCTH pAa3BEAbIBATENLHBIX
CIyK0 M0 HECAaHKIIMOHMPOBAHHOMY JIOCTYITY K MH()OPMALIMH.

9K38.M€H311HOHHI:.IG BOIMPOCHKI K pazjeiy 2:

1. TpaguiponHusle cUMMETpUYHBIE KpUIITOCUCTEMbl. (OCHOBHBIE MOHSTHS U
OIpEEICHNUS].

2. llIndpsl nepecTaHOBKH, IK(PLI IPOCTOH 3aMEHBI,

3. Meronsl 1wHdpoBanus (nMonuOHAHCKUE KBaapar; cucTemMa WH(GPOBAHUA
Lesaps; cucrema wdposanus Buikuuepa; mudp «IBoWHON KBajapat» YuTcToHa;
OJIHOpa30Bas CUCTeMa MM(PPoBaHHUsL; WH(poBaHUe MeTo0M BepHama).

4. PoropHele MalMHBL, IIM(QPOBAHHE METOJAOM I'AMMHMPOBAHMS; METO/Ibl
reHepaLMH IICeBAOCIyYailHbIX MOCIe1I0BATEIbHOCTEN YHce)l.

5. llpuMeHeHHe CHMMMETPUYHBIX KPHUIITOCHCTEM JUISi 3allUThl KOMITLIOTEPHOI
UHOpMaLMKU B UHOOPMALTHOHHBIX CHCTEMAX.

AMepHuKaHCKUH cTaHaapT wKudpoBanus JaHHeIX DES.

6. OTeyecTBeHHBIH cTaHAAPT WIHK(POBAHUS JTAHHBIX.

7. IlpumeHeHHe acHMMMETPHYHBIX KPHUIITOCUCTEM ISl 3alUThl KOMIIBIOTEPHOM
MHOopManuK B HHGOPMALIMOHHEIX CUCTEMAX.

8. KoHuenuust KpUIToCUCTEMbI C OTKPBITBIM KJTIOYOM.

9. besomacHocTh U ObICTPOACHCTBHE KpUIITOCHCTEMBI RSA; KOMOMHMpPOBAHHbIIT
MeToa H(poBaHHS.

10. Metoapl HASHTHOUKALMK M [POBEPKH MOUIMHHOCTH  [10JIb30BaTE/eH
KOMIILIOTEPHBIX ccTeM. OCHOBHBIE MTOHSTHS M KOHLEILIMH.

Il.  HMnpentndukauumss ¥  MeXaHU3Mbl  TOATBEPXKJICHWUS  MOJITMHHOCTH
[ONb30BATENIS; TPOTOKOJIBI W YIPOLICHHAs CXeMa WISHTHDHUKAUHU C HYJEeBOi
nepenayeu 3HaHUM.

12. [lpobnema ayreHTHUKALIME JAHHBIX U 3JIEKTPOHHAs LHU(POBAs MO/THUCh.

13. OnHoHanpaBieHHble X31-(PYHKIHH.



14. Anropurmbl 1HbpoBoii moanuck RSA.

15. 3ammra KOMIIbIOTEPHbIX CHCTEM OT YIAJICHHBIX aTak 4epes CeTb Internet.
PexiM QYHKLIMOHMPOBAHUS MEKCETEBbIX IKPAHOB U UX OCHOBHBIE KOMIIOHEHTDI.

16. MapiupyTi3aTophbl; LITHO3bl CCTEBOr0 YPOBHS; yCHIICHHAA ayTeHTH(UKALIHS.

17. OCHOBHBIE CX€Mbl CETEBOHM 3allUThl Ha 0ase MEMKCETEBBIX SKPaHOB;
MpUMEHEHHe MEXKCETEBbIX 3KPaHOB [/ OpraHW3alii BUPTYaIbHBIX KOPIOPaTHBHBIX
ceTei.

18. [IporpaMMHBIe METO/IbI 3AILMTHI OT YAAJICHHbBIX aTakK.

19. CywecTByIOlMEe annaparHo-nporpaMMHbIE CPEICTBa KpurTorpapuyecKou
3alUThl KOMITbloTepHOi nudopmaunu cepur KPUITTOH.

20. OCHOBHBIE 3J€MEHThl CPEICTB 3aLIUThI CeTH OT HECAHKIMOHMPOBAHHOTO
JIOCTYTIA.

21.  A6omentckoe wudposanve u  OLIL;  mmpposanue  NaKeTos;
ayreHTHdUKALKS; 3auuTa komrnoxentos JIBC ot HC .

22. 3aumTa aBOHEHTCKOro MyHKTa, MaplIpyTH3aTOPOB M YCTPOMCTB KOHTPOJIS
TEXHOJIOrHsi padOThI ¢ KIIHOYaMH.

23. MeTo/bl 3allUThl MPOrpaMM OT HM3Y4YeHHs M Pa3pylUaloliX MNpPOrpaMMHBIX
BO3/IeHCTBHH (IIPOrPaMMHBIX 3aKJIa/I0K  BUPYCOB).

24. Knaccudukaius crioco00B 3alUThL.

25. Paspywaromiee NporpaMMHOE BO3ACHCTBHUE; MOJEIIH B3aUMOJIEHCTBHS
NPUKNAIHON  NpOrpamMMbl M [POrPAaMMHON  3aKIQJIKK;  MCTOIBI  lEpexsata 1
HABSI3bIBAHUS MH(OPMALIMK; METO/Ibl BHEAPEHHS IPOrPAMMHBIX 3aKJIA/10K.

26. KoMIbloTepHble BUPYChl KaK 0COOBIH Kiacce paspyllalolinx MporpaMMHbIX
BO3/ieiicTBHiL; 3amuTa ot PIIB; noHsTHe H301MPOBAHHOM IPOrPAMMHO# CPE/ibL,

27. KoMIieKkcHas 3alra rpoiecca 00padoTkn MH(OPMALIMK B KOMITBIOTEPHBIX
cucTeMax Ha OCHOBE CTOXAaCTHHECKOH  MHTEICKTYalbHOH  MH(OpMAaLHOHHOH
TEXHOJIOTUH.

28. Bosmoxknoctu CUMT s obecrneveHuss KOMIUIEKCHOH 3aLlHThl [IPOrpaMm B
MOMEHT WX BBIIIOJIHEHHS M JAHHBIX [IPH MX 00paboTKe B KOMIIBIOTEPE.

29. Metox 3ammthl or HCJI ¥ pa3pylialouux MporpaMMHBIX BO3ACHCTBUI
nmpoliecea XpaHeHus, 00paboTKn HHPOPMALIKH.

30. OCHOBHBIC HAIlpaBIEHHsl CO3JAHHUs 3AIIMIIEHHBIX KOMIIBIOTEPHBIX CHCTCM
HoBoro nokonenus Ha ocHose CUMT.

4. KPUTEPUU ONEHKU MACbMEHHBIX OTBETOB MNPETEHJAEHTOB U
OTBETOB HA BOITPOCHI YCTHOI'O COBECE/IOBAHUA

4.1. KPUTEPUU OLLEHKHU [ITUCBbMEHHBIX OTBETOB

| bamn | Kpurepuii




Ot 86 10 100 OTBeTbI Ha MOCTABJICHHBIE BOIIPOCH B GHIIETE H3MATAI0TCS
6&JIJ'[OB JIO'MYHO, MTOCJIIEN0BATEIBHO U He TpEGy}OT JOITOJIHUTENIBHBIX
MOSICHEHUH.

JeMOoHCTpupytoTes riry0OKHe 3HaHUS AMCLUILIMH
ClIeLMAIbHOCTH, Jlenarorest 000CHOBAHHBIE BBIBOJIbL.

OTBeT CaMOCTOSITeJ'IbHI)Iﬁ, ITPU OTBETE MCITIOJIL30Bal Ll 3HAHWS,
npuoOpeTéHHBIe paHee.

CdopmupoBaHbl HaBBIKK MCCJIE10BATENBCKONH ACATEIBHOCTH

Ot 71 o 85 OTBETHI HA MOCTABICHHbIE BOITPOCHI B OMJIETE M3TaratoTes *
0anjoB CHCTEMAaTH3UPOBAHO U MOCJIE/I0BATEIBHO.

JleMOHCTpUpyeTCst yMeHHe aHaTu3HpOBATh MartepHa, 0JIHaKo
HE BCE BbIBO/IbI HOCST apryMEHTUPOBAHHLIN U JI0Ka3aTe/1bHBIMH
Xapakrep. Marepuain u3naraercst yBepeHHO, B OCHOBHOM
NPaBHJILHO JIaHbl BCE OMPEAC/ICHHA U MOHSTHS.

Honyuiensl HeGoJIbILIMEe HETOUHOCTH TPH BBIBOJIAX
MCTIOJIb30BAHHH TEPMHHOB.

[TpoieMOHCTPUPOBAHEI HABBIKM MCCIIEIOBATEIILC KON

JesITeIbHOCTH. | ]
Ot 50 10 70 JlonyckaroTcst HapyLIeHUs B [10C/Ie10BATEILHOCTH H3/05KEH s
Oannos IpH OTBETE.

JeMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHUS JTUCIIHIIHH

CMEeLHAIBHOCTH.

MMerores 3aTpy/iHEHUS ¢ BBIBOJAMMU.
OrnpefienieHus U NOHSTHS JaHbl HEYETKO.
HagbIku Hcce10BaTeIbCKOH /IeATE/LHOCTH MPEACTABIICHbI

cJ1a0o. Rl o

49 GajioB u MeHee | Marepuall H3JIaraeTcst HerocC/Ie0BaTeIbHO, COMBYHBO, He
peJcTaBlIsgeT OMpPe/IeJICHHON CUCTEMBI 3HAHHH 110 UCLIUILIMHE,
Jlonyluens! rpyOble OLIMOKK B ONpeIeIeHUSIX U [TOHSTHSIX.
OTCYTCTBYIOT HABBIKH HCCIIE/IOBATENLCKON JIeATEbHOCTH.

4.2 KPUTEPUHU OLUEHKHU YCTHbBIX OTBETOB

OOwmii 6a11 32 OTBETHI HA BONPOCH cOOECEI0BAHMS HE J0JIKEH npesblaTh 15
Oasnos.

CymMma 6annoB 3a oTBeTHI 110 GUjIeTy U YCTHBIE OTBETHI Ha coOece/I0BAHHHU HE JIOJIFKHO
npesbiats 100 Gannos.
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