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1. O01mue moJ1oKkeHU s

1.1. IlporpaMma BCTYHNUTENBHOI'O HCHBITAHUSA IO CIEUUATBHOM JUCIUILINHE
COOTBETCTBYIOUIEH Hay4YHOM CIELHMAIBHOCTH MPOTrpaMMbl MOATOTOBKM HAy4YHBIX U
HAay4YHO-TIEIJarOTHUECKuX KaapoB B acmupantype 2.3.1. «CucremHbIid aHamms,
yopaBiieHHe M 00paboTka uHpopmauum» (naizee — Ilporpamma), chopmupoBaHa Ha
OCHOBE TpeOOBaHMN (QenepanbHbIX T'OCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHIAPTOB
BBICIIIETO ~ 00pa3oBaHWsl K [porpaMMaM  MarucTparypbl  (crernmanurera) 1o
COOTBETCTBYIOUIMM  HAaNpaBJICHUAM (CIEUMATBHOCTSAM) NOAroToBKU. [Iporpamma
pa3paboTaHa a5 NoCcTyIUIeHHus Ha o0yueHue B acnupantypy HU TI'Y.

[IporpamMmoii ycTaHaBIUBaeTCs:

— (hopma, cTpykTypa, npoleaypa claul BCTYNUTEIbHOTO UCTIBITAaHUS;

— LIKaJja OLlEHUBAHMUS;

— MakcMMaJbHO€ M MHUHHUMAJIbHOE KOJIMYECTBO OauioB sl  YCIEUIHOTO
MIPOXOXKJICHHS BCTYTUTEILHOTO UCITBITAHUS,

— KPUTEPHUH OIICHKU OTBETOB.

BerynuTenbHoe MCIBITAHWE MPOBOJUTCS HA PYCCKOM SI3bIKE WM Ha aHTIUHCKOM
A3bIKE JJI1 AOUTYPUEHTOB U3 CTPaH JAJIbHEr0 3apy0erKbs, IOCTYNAIOUX HA 00yUYEHHE 110
PhD nporpamme.

CDopMa, npoocaypa caadnM BCTYIIMTCIIBHOTO HMCIIBITAHUA, a TAKXKC IIKalla
OOCHUBAHHUA W  KPUTCpUHU  OLCHKM OTBCTOB  3K3aMCHYCMOTIO, YCTAHOBJICHHBIC
HpOFpaMMOP'I, HC 3aBUCAT OT A3bIKa IIPOBCACHUSA BCTYIIUTCIILHOI'O UCIILITAHUA.

1.2. Opranuzanus ¥ NpoBEJICHUE BCTYMUTEIHLHOTO UCIIBITAHUS OCYIIECTBISETCS B
cooTBeTcTBUM C lIpaBunmamu mnpuema, yTBEpKIAEHHBIMU NpukazoMm pexkropa HU TI'Y,
NENCTBYIOIIMMH Ha TEKYLIUH T'OJl MOCTYIICHHUS.

1.3. Ilo pe3ynbTaraM BCTYNHUTEIBHOI'O MCHBITAHUS, MOCTYMAIONINI HMEET MpaBo
MoJIaTh Ha aNeJUIAIUI0O O HAPYIICHWH, MO0 MHEHHUIO MOCTYMAIOIIET0, YCTAaHOBJICHHOTO
MOPSAJIKA TPOBE/ICHUSI BCTYNUTEILHOTO UCTIBITAHUS U (WJIM) O HECOTJIACUU C TIONyUYEeHHOMN
OLICHKOW pe3ylbTaTOB BCTYMHUTEIHLHOTO UCHBITAHUS B TMOPSAKE, YCTAaHOBICHHOM
[IpaBunamu npuema, AMCTBYIOMUMHU HA TEKYIIHUA TOJT TOCTYIUICHHUS.

2. ®opMa, CTPYKTYpa, Npoueaypa, NporpaMMa BCTYNUTEIbHOI0 UCTILITAHUS
U [IKAJIa OLleHHBAHUSA OTBETOB

2.1. BerynutenbHOE HUCHBITAHWE MO CHENHAIBLHON JAUCHIUILIUHE TPOBOAMUTCS B
BHUJIE DK3aME€Ha B COOTBETCTBHM C IMEpPEYHEM TeM M (WJIM) BOIPOCOB, YCTAHOBJIEHHBIX
nanHou [Iporpammoii, B ycTHOU dopMe, pU 3TOM, PEKOMEHIYETCS OCHOBHBIE MOMEHTHI
oTBeTa (PUKCHUPOBATh B MUCBMEHHOM BHJIE.



CTpyKTypa 3K3aMeHa:

DK3aMeH MpOBOJUTCSA IO SK3aMEHAIMOHHBIM OuWieTraM, BKIIIOYAIOUIUM [IBa
Borpoca. [Ipu popmupoBanuu Ounera BOMpOCHl CIydyallHbIM 00pa3om OepyTcs U3 IBYX
Pa3IMYHbIX Pa3JIeNoB.

2.2. Ilpouenypa mpoBeaeHHUs SK3aMEHa MPENCTaBIsIeT COOOM crady dK3aMeHa B
OYHOM (popMe U (WJIH) C KCIOIH30BAaHUEM JUCTAHIIMOHHBIX TEXHOJOTUM (TIPU yCIOBUHU
UACHTU(UKAIIMY TIOCTYTAIONINX IPH CAaYe HMH BCTYTUTEIBHBIX HCITBITAHUH):

1) 04HO U TUCTAHIIMOHHO; 2) TOJBKO TUCTAHIIMOHHO; 3) TOJIBKO OYHO.

JIyis mucTaHIIMOHHON (OPMBI MPOBEACHHS dK3aMEHA HCIOJIB3YIOTCS IIAT(OPMBI
Moodle u mporpammsl st opranu3anuu BuaeokoHdepenuii: Zoom , Adobe Connect u
npyrue. J{ns HaOMroAeHUS 32 yYacTHUKAMH dK3aMeHa W MICHTU(UKAIUU WX JTUYHOCTH
co3faHa cuctema npokropunra. [Ipokrop (HabmroaTens) nepen HayaioM dK3amMeHa Tpu
MOMOII BeO-KaMepbl aOWTYypHEHTAa MPOBOJUT HMHCTPYKTAX U coOeceoBaHUE TI10
BOIIPOCAM OpTaHW3aIlMU M TMPOBEACHHS SK3aMEHA, WICHTU(DHUKAIMIO JIMYHOCTH ITyTEM
cpaBHMBaHUsA (OTO B TMACMOpPTE W JIMIA CaaroIiero (aOMTypHEHT IOKa3biBaeT B BeO-
KaMepy CBOM IMacIopT B pa3BEPHYTOM BHJIE PSIJIOM CO CBOUM JIMIIOM).

Buneo, Tpancnupyemoe ¢ BeO-KkaMephl y4acTHUKA dK3aMEHA, JOCTYITHO TIPOKTOPY
IUIsE HAOJNIOMEHUST M 3allMChIBACTCS HA CepBep Ui JAIbHEHIIEro MpPOCMOTpa NpHU
BO3HMKHOBEHHUHU CIIOPHBIX CUTYAIIUH.

2.3. Pesynbrartbl mNpoBeACHHS BCTYNUTEIHHOTO HCHBITAaHUS OQOPMIISIIOTCS
IPOTOKOJIOM, B KOTOPOM (DPMKCHPYIOTCSI BOMPOCHI IK3aMEHATOPOB K mocTynaromemy. Ha
Ka)XI0r0 MMOCTYTAOIIEr0 BeIETCS OTAEIbHBINA MPOTOKOJL.

2.4. IlporpaMmma 3K3aMeHa
[lepeueHp TeM U BOMPOCOB ISl TIOATOTOBKH K clade 3K3aMeHa W (popMUpOBaHUS
9K3aMEHAIIMOHHBIX OUJICTOB:

PA3JEJI 1. MATEMATHUYECKHUE OCHOBBI
CUCTEMHOI'O AHAJIM3A U YIIPABJIEHUA

1.1. Ocnognvle nonamus cucmemnozo ananusa

OCHOBHBIE TOHATUS CHCTEMHOIO AHAJIM3a: CHUCTEMA, JCHCTBYIOIIMM 3JIEMEHT
CUCTEMBI, CTPYKTypa, ¢YyHKuMsA, 3(dekTuBHOCT, U ympasieHue. CraTHUecKue,
JMHAMUYeCKHe, CHHTeTUYeCKHe CBOMCTBa cucTeMbl. Kitaccudukanum cucrem.

[TonsaTre Monenw. KiaccupuKamus U cBocTBa Mozenei. CHCTeMHBIH IMOIXO.
IIpU MOJAEJIMPOBAHMM, CUHTE3, AHAJINW3, OLEHKA M IpuHATHE peuieHU. Cucremsl U
3aKOHOMEPHOCTH WX (YHKIMOHHPOBAHUS M Pa3BUTHUS, MPHUHLMUIIBI aHAIU3a CHCTEM.
MeTtoabl IMUTALIMOHHOTO MOJEIUPOBAHUSA CUCTEM.

Vnpasnenue. [ISTh KOMIOHEHTOB yIpaBlieHUS: OOBEKT, I€Jb, BO3ACHUCTBUE,
MOJEJIb CUCTEMBI, IIOJCUCTEMA YIIPABIICHHUS.

CuHTeTnyeckuil Moaxoa K ynpasiieHnt0. CeMb TUIIOB YIPABJICHUS: IPOIPAMMHOE
yIIpaBJICHUE, YIPABICHUE CIOKHOM CHUCTEMOMW, pEryJupoBaHUE, YIPABICHUE IIO



CTPYKTYypE, YIpaBJ€HHE MO LENSIM, YIpaBiIeHUE OOJBIION CHUCTEMOM, YIpPABJIECHHUE NpPU
OTCYTCTBUU UH(POPMALIUU O KOHEYHOH 1IEJIH.

TexHoIOorus: CHCTEMHOI'O MTO/IX0/1a. DTallbl CHCTEMHOT'O aHAJIN3A.

Cuctembl ympaBiieHus. TeopemMbl 00 YCTOMYMBOCTH U HEYCTOMYMBOCTH.
YceronunBocte 1o JlanmynoBy. Ilpumnnmn wmakcumyma  IlonTtpsruna.  @yHKOms
I'amunsToHA.

1.2. Mamemamuuecxkuit ananu3 u oughgpepenyuanvhnovie ypasHeHus

[IpousBonnas ¢pynkuus. Beruucnenue npousBoanbix. [lepBooOpasHas GyHKIuS.
WNurerpupoBanue. MccnenoBanue Touek 3KCTpeMyMa U nieperuda QyHKIUN mepeMeHHOM
C TMOMOIIbI0 Npou3BOAHBIX. [lomHble  cucteMbl  (QyHKUMA  (IOJTMHOMBI U
TpUrOHOMETpUUeckre (QyHKIMH). Pa3noxeHue Npou3BOIbLHOM (QYHKLMH IO TOJHOM
cuctemMe (pyHKIUI; OCTATOYHbBIN YJIEH.

OObIKkHOBEHHbIE AU(PepeHIInaIbHble ypaBHEHUS: TEOpeMa CYIIECTBOBAHUSA U
€IMHCTBEHHOCTH, JIMHEWHbIE YpaBHEHHs MEPBOrO U BTOPOTO MOPSAKOB, OAHOPOJHBIC
ypaBHEHHsI, KIacCU(PUKAIUS CTAIMOHAPHBIX TOYEK.

1.3. Anzeopa

JIuneitHoe mnpocTpaHcTBO. JIMHeiHas 3aBUcMMOCTh. basuc. CBolicTBa Marpwil.
Omnpenenurens Marpuiibl. O06patHas U nceBaooOpaTHas Matpuilbl. CHCTEMBbI TUHEWHBIX
YPaBHEHUN U KPUTEPUM COBMECTHOCTH.

JIuneitnsle omeparopbl. CoOCTBEHHBIE BEKTOPbl M COOCTBEHHBIE 3HAUYCHMS
KBaJpaTHOM MAaTpULbl U CUMMETPUYHOM KBaJpaTHOW MaTpuupbl. Jluaronanusanus
MaTpULbl JJUHEUHOro ornepaTopa. CUHTYJSPHBIE YHUCIA MPSAMOYTOJbHBIX MAaTPHIl U HX
CBSI3b C COOCTBEHHBIMH YUCJIAMH aCCOIMMPOBAHHBIX MaTpHll. MaTpUUHbIE pa3ioKEHHUS.

CxkanspHoe npoussegeHue. OpToroHanbHOCTb.

bununeitnbie U KBaJpaTHUYHbIE bopMbI. 3HaKOONpEIETICHHbIE u
HOJTyOIpeiIeTICHHbIe KBaJipaTUuYHbIe (POPMBI U X CBOWCTBA.

1.2. Teopus eeposmunocmeii

Kitaccuueckoe, reoMeTpuyeckoe 1 aKCHOMAaTHYECKOE ONPEIETICHUE BEPOSTHOCTH.

@opmyna TMONHON BeposATHOCTU. Paznuunble BapuaHThl (GOPMYJBI  MOJHOM
BepositHocTU. Dopmyna balieca.

CnyuvaitHple BenuuuHbL. PacmpeneneHue AUCKPETHBIX CIy4YailHbIX BEJIMYHH.
XapakTepucTuku pacrnpeneneHuii. OCHOBHBIE 3aKOHBl PaCIpElesIeHUs] HENPEPbIBHBIX
ciy4yalHbIX BelIMYMH. DYHKIUMU TUIOTHOCTU PacHpeiesieHUs] BEpPOSITHOCTEH 3HAYECHUM
CJIy4ailHOM BEJIMYMHBI U UX CBOKCTBA.

HucnoBble XapaKTEPUCTUKU CIyYalHBIX BEJIMYMH. MaremaTHyecKoe OXKUAaHue,
aucrepcus M ux cBoiicTBa. HauanbHble, EHTpagbHbIE MOMEHTHI CIy4YalHbIX BEJINYMH,
UX CEMMUMHBApHUAHTBI.

Koaddunment koppensiuu.

LenTpanbHas npenenbHas TeopemMa. 3aKOH OONbIINX YHCET.

1.3. Cayuaiinvie npoyeccol u meopus maccogozo 00CyIHCUGAHUA
OmnpezneneHre U omMcaHue ciydaiHoro mporecca. Kmaccudukanus cirydailHbIX
npoueccoB. CTaTUCTUYECKUE CPETHUE XAPAKTEPUCTUKHU CIIyYailHbIX MPOIIECCOB.



[ToToku coObiTuii. OCHOBHBIE XAapAaKTEPUCTUKU MOTOKAa coObIThid. [Ipocrenmmii
IIOTOK Y ITyaCCOHOBCKMM IIpoLeCC.

CrnyualiHble NpPOIECCHl C AUCKPETHBIM COCTOSSHUEM. OCHOBHBIE TIOHATHSI TEOPUU
nene MapkoBa ¢ JUCKPETHBIM BPEMEHEM.

[Iporeccel rubenu u pazmHoxkeHusi. Metoa XuH4ynHa.

Ornpenenenrie 1 OCHOBHBIE CBOMCTBA Iienied MapKkoBa ¢ HEIPEPHIBHBIM BPEMEHEM.

Cucremsl nuddepenunanbHbix ypaBHeHuid Koiamoroposa.

[TonsiTe M KIaccUPpUKALUU CUCTEM MaccoOBOro oOciykuBaHusd. OnpeneneHus u
OCHOBHBIE XapaKTepucTUKU. MapkoBckue nu HeMapkosckue CMO.

1.4. Mamemamuueckoe npozpammuposanue

[TonsTue n Knaccuukanus 3aa4 MAaTEMaTUYECKOTO POrPaMMUPOBAHUS.

JluneliHoe mporpamMMmupoBaHue. 3ajada JMHEHHOTO mporpammupoBanus (3JIIT).
VYcnoBusl cyniecTBOBaHMS M CBOMCTBA onTUMasbHBIX pemenuil 3JII1. Cummnekc-meron.
Muorokpurepuansubie 3JIII. CneunanbHble 3aJayd JIMHEWHOTO MPOrPaMMHPOBAHUS:
TpaHCIOpTHAs 3a1a4a. MeToa ceBepo-3anaJHOro yria, MeTOJl MUHUMAJIBHOTO 3JIEMEHTA,
METOJ] NOTEHIINAJIOB.

[lemounciieHHOE TporpaMmMupoBaHue. MeTobl OTCEYEHUS M HUX CYIIHOCTb.
Meroab! BeTBeM U rpaHull. byneBckoe nporpammupoBanue. BeHrepckui MeTos.

JluHaMHU4YecKOoe MpOrpaMMHUPOBAHUE.

Brinyknoe nporpammupoBanue. Cucrema nuddepenuumanbabix ycnoBuii Kyna-
Takkepa. KBanparuunoe nporpammupoBanue. Meton Bynboda.

Henuneiinoe nporpamMmmupoBanne. OCOOCHHOCTH HEIMHEWHBIX 3a/1a4. JIOKaIbHBIH
U T1I00anpHBIM  3KcTpeMyM. HeoOxonumbie ycnoBusi 0e3yClIOBHOTO SKCTpeMyMma
mudpdepeHpyemMbix (QyHKIUMA. 3amadyn ¢ orpaHudeHUsMU. MeTonsl MmITpadHbBIX
hyHKIM.

OnemeHTsl Teopun urp. Urpa kak monenb KOHGIMKTHOW cutyauuu. [IpuHIumn
MUHHUMaKca. Haxo)/1eHne OonTUMAalIbHBIX CTPATETHil.

3aaun IPUHATUS PEIICHUN, UX KJIacCU(UKaIUs, STAIbl pelIeHUsI.

Metoabsl MHOTOKPUTEPUAIBHOW OLIEHKHU alnbTepHATUB. DyHKIIMS TOJIE3HOCTH.

1.5. Teopemuueckue ocHo8bl NPOEKMUPOBAHUA CHPYKMYD GbIYUCIUMETNbHBIX
npoueccoe 6 agmomMamu3upoBaHHbvIX CUCHeEMax

Kom6unatopusie MeToApl TUCKpeTHOro aHanuza. Kiaccuueckue 3amauu
KOMOHMHATOpHOTO aHanu3a. Pa30uenuss u pasmenieHus. OCHOBHbIE KOMOWHATOpHBIC
TOXKJECTBa. 3ajaud O KoJupoBaHUMU HHPopMmanmu. [lepeuncnurenbHble 3a7aydl O
Ha3HA4YCHUSAX.

DOnemMeHTapHass TeopUsi MHOXecTB. byneBa anreOpa. Jlormka BbICKa3bIBaHUM.
[Toctpoenne JJH® u KH® noruveckoit ¢ynkiuu. Jloruka mnpeaukaToB MTEPBOTO
nopsaaka. Teopema o neaykuuu. Teopema o mosHOTE. METOIbI TJOTMYECKOTO BBHIBOJIA.

DneMeHThl TeopuH anroputmoB. [lonarue o auckperHom aBTomare. [lonsTHe 00
abCTpakTHOM aBTOMare. AHAIW3 M CHHTE3 KOHEYHBIX aBTOMaToB. Kommosumms
aBTOMATOB, CTPYKTYpPHBIE CXEMbl. AJTOPUTMUYECKHME MOJEIM ONMCAHHUS pPadOTHhI
CJIO’KHBIX aBTOMAToOB. DyHKIMH anreOpbl JOTUKH, CIOCOOBI UX MPEACTABICHUS, METOIbI
MUHUMH3AIUNA. AHATU3 U CHHTE3 KOMOMHAITMOHHBIX JJOTHYECKUX CXEM.



OcHoBsl Teopun rpagoB. OTHOILIEHN Ha MHOXecTBax M rpagsl. Onepanuu Haj
rpadgamu. CiocoOsl npencrasienus rpados. Ilytu B rpade. Csznocts. Ctenenu, yncna
u Matpuibl TpadoB. Teopema O CBA3aHHOCTH ABYX BEPIINH, UMEIOMIUX HEYETHYIO
JOKalbHYIO cTeneHb. CremeHu, uuciaa W Marpuisl rpagoB. I'padpr u cern.
MakcumanpHoe uymcio pebep B rpade. JlocTaTouHOe YCIOBHE CBS3HOCTH Tpada.
JlepeBbs. CBSI3aHHOCTH JIOOBIX NIBYX BEPIIMH JIEpPeBa €IUHCTBEHHBIM IPOCTHIM IyTEM.
[Ipobnema Bu3yaln3alMK JI€PEBbEB. DUIEPOBBI MyTH U HUKIbL. AJTOPUTM MOCTPOECHUS
SIIEPOBBIX IHKIOB M OLEHKA CIIOKHOCTH aJITOPUTMA. | aMUIIBTOHOBBI MTyTH M ITUKJIBI.
Cno)XHOCTh 3aJjaud TPOBEPKU CYIIECTBOBAHMS TaMWJIbTOHOBA LMKiIa. Haxoxnenue
KpaT4yaiux myTei B opueHTUpoBaHHOM rpade. ['padsr u cetn.
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PA3JIEJI 2. OBPABOTKA JAHHBIX, CTATUCTHUKA

2.1. IIporpaMMHO-TeXHHYECKHE CPEICTBA 00PadOTKH JaHHBIX

2.1.1. Ilpunyunst nocmpoeHus 6bIYUCIUMENbHBIX CUCEM U cemell

[loHsATHE  BBIUKMCIUTENBHBIX  CHCTEM W  KoMIuwiekcoB.  llapamnenusm
KOMITBIOTEPHBIX BbIYHMCICHUN. OHO- 1 MHOTOIIPOLIECCOPHBIE apXUTEKTYpbl. [loaxoab1 k
OpraHu3ali MHOTOIPOLIECCOPHBIX BBIYUCIUTEIBHBIX cUCTEM. JloMEHHasl apXUTEKTypa.
ApXUTEKTYpHBIE IPUEMBI PEATU3ALMN MUKPOIIpoLeccopoB. KOMMyHUKAIIMOHHBIE CPEJIbI
s OOBEAMHEHHS] KOMIIOHEHT BBIUYMCIUTENbHON cuctembl. [lluHHBIE HHTEpdEcH.
ApxuTeKkTypa uepapxudeckoi namstiu. Opranuzanus K3I-namsTu.

Konnenryanbuple  TpeOOBaHUST K  apXUTEKType  KOMITBIOTEPHBIX  CETEH.
Knaccudpukanms cereéi. CemuypoBHeBas (ITaJOHHAs) MOJIENb B3aUMOJICHCTBHUS
OTKPBITBIX CUCTeM MexmayHapoHoii opranu3anuu no cranaaprusanuu OS|. Oyukmmm
MPUKIATHOTO,  MIPEACTaBUTEIbCKOTO,  CEaHCOBOTO,  TPAHCHOPTHOIO,  CETEBOrO,
KaHAJIBHOTO, (u3ndeckoro ypoBHed. Mopens cetu uHTEepHeT. [loHSATHE mHpPOTOKOINIA.
[IpeoGpazoBanue GopMaTOB MPOTOKOIBHBIX OJIOKOB JaHHBIX (MIPUHITATT UHKATICYJISIIUN ).



JlokanbHble ceTd. [IpoTokonbl AOCTYNa K pa3AenseMoil cpeae nepesadyn JaHHBIX
JoKanbHbIX ceTell. Komplio ¢ TakTHpOoBaHHBIM JTOCTYNOM. KoJbIlo ¥ IIMHA ¢ MapKEPHBIM
nocrymnoM (Meroast noctyna Token Ring u Token Bus). [lluna co cnydailHbIM TOCTYyIOM
(meron noctyna Ethernet). KommyTupyemsble JIOKaabHbIE CETH.

2.1.2. Onepayuonnvie cucmemol

[TonsaTie M OCHOBHBIE KOMIIOHEHTHI omnepanuoHHbix cucteM (OC). HamexHOCTb,
CJI0)KHOCTB, 3 PeKkTUuBHOCTH, coOBMecTUMOCTH OC.

[Tapamnenusm B OC. B3aumojericTBrue npoueccoB. MexaHn3Mbl CUHXPOHU3AIUH,
METO/Ibl peaTnu3allii.

CrpykTrypa AaHHBIX B mnaMatd. DOyHKIMU YyHpaBlieHus namaTbio. CTpareruu
pacnpeieNieHusl MaMsITH.

Crpykrypa u coctaB ¢ainoBbix cucteM. Jlorndeckas u pusudeckasi opraHusaus
¢aitnoBsix cucrem. [lpouenypst apoctyna. Bepudukanus ynpaBieHus TOCTYIIOM.
Omnepanuu Haj daitnaMu.

2.1.3. ba3zvt oannvix u CYB/]

[Tonsitue 6a3pl gaHHbIX. Jlormyeckudt U ¢uU3NYECKUN YPOBHM IpeACTaBIICHUS
nHpopmanuun B 0Oa3ax JdaHHBIX. ATomapHas enuHuna wuHpopmanmu. CereBas,
vepapxuueckas M pENAIMOHHAs MoJenu JaHHbiX. Cxema 0a3pl  JIaHHBIX.
KoHcTpykTHBHBIE 371eMEHTHI MOJIeu JaHHbIX. CHCTeMbl yIpaBicHUsT 0a3aMu JTaHHBIX.
S3bIkK OorpeAeneHuss 1 MaHUITYJIMPOBAHUS TaHHBIMU.

OCHOBHBIE NOHATHS PEISLUOHHON MOJENH: OTHOIIEHUE, KOPTEXK, IOMEH, CTEIIEHb
OTHOIICHUSI, MOIITHOCTb OTHOIICHUs, aTpuOyT. OrpaHrueHus 1EeIO0CTHOCTH: BO3MOKHBIH
KJIFOY, TIEPBUYHBIN  KJIIOY, CyppOTaTHbIA  KIIOY, BHEIIHUWA KIIOY, TPUITEP.
Hapuramnmonnsie u cnienudukaimoHHbie onepanuu. A3pik SQL.

[TonsiTHe MpPOEKTUPOBAHUS PENSUMOHHBIX 0a3 JaHHBIX. YHHUBEpcalbHOE
oTHomieHue. AHomanuu. DyHKUMOHAIbHBIE 3aBUCUMOCTA. HopmanbHbie GOpMBI
orHomenni. HopmampHas ¢opma boirica-Kogma. Akcuombl  (yHKIIMOHAJIBHBIX
3aBucuMoctedd. Kiaccudeckass MeTOauKa MPOCKTUPOBAHUSA PENAIMOHHBIX cXeM 0a3
JAHHBIX.

CeMaHTHYeCKass METOJUKA MPOCKTUPOBAHUS PEIIUOHHBIX cXeM 0a3 JIaHHBIX.
OyHKIIMOHATFHOE  MOJEIUPOBAHME  TMpPEeIMETHOW  o0JjacTH. CemanTtuueckoe
MOJICTUPOBAaHNME JaHHBIX C wHcmojib3oBanueM ER-monenu (Essence-Relation Model).
Jlorudeckoe MpoeKTUpoBaHUE MaHHBIX. [IpaBuiia Tpanchopmanuu cxembl 6a3bl JaHHBIX
n3 ER-Mozenu B pensiiMOHHYO0 MOJIENb.

[Tonsitue cucrem ynpapnenus 6azamu ganabix (CYBJI). IIpumepbl coBpeMeHHBIX
CVYB/I.

2.1.4. Anzopummesl u npozpammuposanue

Cucrembl ¥ S3bIKM  HPOTPAaMMHpPOBaHMS.  MalIMHHO-OPUEHTUPOBAHHBIE,
MpPOOJIEMHO-OPUECHTUPOBAHHBIE W YHUBEpPCaJbHBIE S3bIKA. AJ(paBUT, CHHTAaKCHC U
ceMaHnTuka. CriocoObl ONMUCaHUs SI3bIKOB MPOrpaMMHUpOBaHusl. TpaHCsIus.

Tunel  gaHHBIX, cmOcOObl 3amaHusi Tuna. KOHCTAaHTBI U TMEpPEeMEHHBIE.
W nentuukaTopsl.



CTpykTypupOBaHHBIE THUIBI JaHHBIX. BbIpakeHus, omepanuu, OMEPATOPHI.
ApudmeTnueckue U JIOTHYECKHE ONepalid U OImepaTtopbl. ApudMeTHuuecKue Hu
JIOTUYECKHUE OTIEpALIUU U OIIEPaTOPBL.

MeTtku u oneparopsl nepexoja. OnepaTopsl [UKJIA U YCIOBHBIE ONEPaTOPHIL.

[IporpamMmmupoBanrie BBOJa M BbIBoAa HHGopmaruu. [loamporpamMmbl, MeTOIbI
nepesayn napaMeTpoB MPU UCIOJIb30BAHUH MOANPOTPaMM.

OCHOBBI  OOBEKTHO-OPUEHTHUPOBAHHOTO MpOTrpaMMHUpoBaHus. MHkancymnsauus,
HacJeJ0BaHue, MOJTUMOP(PU3M.

2.1.5. Ilpoekmuposanue npozpammnozo obecneuenus

Ucropus pa3Butuss MeTOAOB OOBEKTHO-OPMEHTUPOBAHHOIO  aHalu3a W
npoektupoBanusi. [lonstue, oOuias xapakTepucTHKa, OCHOBHbIE 3ajaud sizbika UML.
[Ipsmoe u oOpatHOoe mpoekTUpoBaHUe. InemeHThl s3bika UML. MexaHusmsl
pacmmpenuss UML. Jlnarpammer UML.

2.1.6. Ilpuxknaounoe npozpammnoe obecneuenue

DopMBI TIPEACTABICHUS KOMIUIEKCOB MPUKIIAIHBIX TPOrpaMM: OMOINOTEKa, TaKeT
NPUKIAJHBIX TPOrpaMM, AMAJOroBasi cHCTeMa, TuOKas MporpaMMmHas 000JIOUKa.
CrniocoObl Opranu3aimy JMajsoroBoro mpoiecca UCCiae0BaHuM.

TexHomorust pa3paOOTKH KOMIUIEKCOB MPHUKIAAHBIX TporpamMM. CTpyKTypHOE
MPOCKTUPOBaHUE MporpamMm. [IpuMeHEHHUE WHCTPYMEHTAJIbHBIX CPEJCTB pa3pabOTKH
NAKETOB MPUKJIAJHBIX IPOrPAMM U JUAJIOTOBBIX CHCTEM.

Marematudeckue TMakeThl TNpUKIagHeix mporpamm: MathCAD, MatLab,
Mathematica, Statistica.

2.2. YncJjieHHbIE METOAbI

2.2.1. Teopusa nozpewinocmeii

[lonsiTue © CTpyKTypa TOTPEMIHOCTH. AOCONMIOTHasE UM  OTHOCHUTENbHas
HOTPEIHOCTh. BepHble 3Haky uncna. ApudmeTndeckue 1eHCTBUS HAJl TPUOIMKEHHBIMU
gyucnaMu. QyHKIUN NpUOIMKEHHOTO apryMenTa. KoppekTHOCTh, yCTOWYMBOCTb.

[Tonsatne cxogumoctu. PaBHOMEpHas cxoauMOoCTh. CXOAUMOCTh B CPEAHEM.

2.2.2. Pewienue cucmembl TUHEHHBIX A/12€0PAUYECKUX YPAGHEHUTL

UucneHHble METOJbI PEIICHUS] CUCTEM JMHEHHBIX alreOpandyecKux ypaBHEHUHU.
Oco0eHHOCTH TPUMEHEHUS! TOUYHBIX U YMCIIEHHBIX METO/IOB.

2.2.3. Humepnonuposanue (pynkuuii

[TocTtanoBka 3aaun MHTEPIIOINPOBAHUSL. Pa3nenénnnie Pa3HOCTH.
WNurepnonsuuonnast gopmyna HeploToHa A HEpaBHOOTCTOSIIUX Y370B. KoHeuHble
pazHoctu. HWutepnonsiuonnsie Gopmyiasl HplOTOHa i1 paBHOOTCTOSIIUX Y3JIOB.
Wnrepnonsimmonnsie  popmynsl  [aycca, Crupnunra, Jlarpamxka. Warepnonsius
CIUIaHMU.

2.2.4. Ilpubnusicennoe oughgpepenyuposanue ynkyui

[TocranoBka 3amaun  npuOmmkeHHoro  auddepeHupoBanus. Dopmyia
YUCIIEHHOTO Ju(dEepeHIIMPOBaHUs JJIsi PABHOCTOSIIHUX TOYEK, BBIPAKEHHAs Yepe3
3HaueHUs! GYHKIUN B STUX TOYKAX.

2.2.5.. Ilpubnurcennoe unmezpuposanue YyHKyui

[TocTaHoBKa 3a/1lauu YUCIEHHOTO MHTETPUPOBaHUA. VIHTErpupoBaHUEe METOJIAMU:
MPsIMOYTOJIbHUKOB, Tpaneuuid, CuMIicona, Tpéx BOCbMbIX, Jilsiepa, UeOblieBa.



2.2.6. Yucnennoe peuienue 00bIKHOGEHHBLIX OudepeHyuanbHbvIX ypasHeHul.
3aoaua Kowu.

Pemenue oObIKHOBEHHOTO U} (pepeHInanbHOr0 ypaBHEHUS C MOMOILBIO PSJIOB
Tewmnopa.

Meron Dunepa. ['eomeTpuueckoe npeAcTaBICHUE METOIa DUJepa.

Merons! Pynre-Kyrra. [lorpemHocts METOI0B.

Pemrenne ypaBHEHHMII B 4YacTHBIX HPOU3BOAHBIX METOJIOM CETOK. OCHOBHBIE
TUNOBBIE  3aJaud Uil  ypaBHEHMM  MapaboOiIMYecKoro,  TMIEpOOIMYECKOro,
AIUTUITUYECKOTO THUIIOB.

2.3. IMuTanMoHHOE MO/IeJIMPOBaHHE

[loHsiTHE W METONOJIOTHSI MMHUTAIMOHHOTO MOJeNupoBaHus. MonenupoBaHue
CIly4alHbIX COOBITHI, BEJIMYUH, IPOLECCOB. MOAENUPYIOMUNA aNrOpuT™, O0IIasi cxema
MMUTAMOHHOT'O MOJIETUPOBAaHUs. MeToabl 00pabOoTKU pe3ysIbTaTOB MOIETMPOBAHMUS.

KommbrotepHbie cpebl U I3bIKM UMUTAMOHHOTO MOJAECTUPOBAHMUS.

2.4. CTaTHCTHYECKHH aHAJIN3 JaHHBIX

lenn w MeTonpl TUIAHUPOBAHUS SKCIEPUMEHTOB. Maremarnueckas Teopus
AKCIIEpUMEHTa: (OPMYIIMPOBKA MPOOIIEMBI, KIacCH(pUKaLMs METO/I0B.

CrnyuaiiHasi BBIOOpKa, CTAaTUCTHKA, TOPSAIKOBAsi CTATUCTHKA.

3amaya CTaTUCTUYECKOTO OlICHMBaHUS MapameTpoB. CBOWCTBAa CTAaTHUCTUYECKUX
OLICHOK. MeTOo/IbI CTATUCTUYECKOTO OLICHUBAHMSI.

Craructuyeckas npoBepka runore3. OCHOBHBIE THUIIBI TMIIOTE3, IPOBEPSAEMBIX B
XO0ZIe CTaTUCTUYECKOW 00pabOTKU JaHHBIX.

OOmas cxema craTucTHyeckoro kpurtepus. IlocTpoeHue CTaTUCTHUECKOTO
KpUTEpHs, MPUHLMII OTHOIIEHUs HpaBaononodus. XapakTepUCTUKH KayecTBa
CTaTUCTUYECKOIO PELICHUS.

MeTtobl annpoKCUMaIu CJIOKHBIX 3aBHCUMOCTEH, IIOCTPOCHHE
IIPOrHOCTUYECKUX M HOPMATHUBHBIX MOJENEN. PerpecCuoHHbIE TMHEWHBIE U HETMHENHBIE
MOJIETIH.

MeTtoapl CTpYKTypHM3allMM JaHHBIX. 3ajadya KilacCHU(UKalMKU, MEXaHU3MBI
NOpOXKAEHUs  Kiaccuukanuii. Moxgenu — pacmo3HaBaHuss — oOpa3oB.  3ajaua
aBTOMAaTHUYECKOM KJIacCU(pHUKAIMK (KJIacTep-aHaiu3), BApUALMOHHBIM U CTaTUCTUYECKUI
MOJIXO/Ibl, OCHOBHBIE THIIbI aJITOPUTMOB, ITPOOJIEMBI BEIOOpA YHCIIa KJIACCOB.

MeTozp! CTpyKTypHU3aluy napameTpoB. Mojenu u MeTobl (PakTOPHOTO aHajIH3a,
JITOPUTMBI SKCTPEMAIbHOM I'PYNIIUPOBKH, BHIOOP YMCia TPYII, HEIUHEHHbIE MOJEIH,
0COOEHHOCTU METOIOB CTPYKTYpPHU3aLlUU KaUeCTBEHHBIX MPU3HAKOB.
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2.5. IlIkana onieHMBaHKUsA OTBETOB Ha DK3aMEHE!

HEYAOBJIETBOPUTECIILHO | YIOBJICTBOPUTECJIBHO xopouio OTJIMYIHO

110 59 Gayu1oB 60 — 75 GayuioB 76 — 84 GayioB 85 — 100 G6amtoB

OO611as npoIOIKUTENIBHOCTh AK3aMEHA COCTaBIsAeT 45 MUHYT.

MakcumanpHoe KojgudecTBO OamnoB 3a »k3ameH — 100. MuHuManbHOe
KOJIMYECTBO Oa/yioB JJiA YCHEIIHOTO TPOXOXxAeHUs sk3ameHa — 60. I[loctynaromuid,
HaOpaBuuii MeHee 60 GasIoB 3a 3K3aMEH, HE MOXKET ObITh 3aYUCIICH B ACIUPAHTYPY.

Tabdauua kpuTepueB OLEHKH YCTHHIX M MMCbMEHHBIX 0TBETOB (IIPH HAJIUYHUH)

Buj nesarejabHOCTH

Orneunka bann YpOBEHBb BIIAJCHUS TEMOU

HEY/I0BJIETBOPUTEIbHO | 10 59 | BricTaBisercs aOUTypueHTY, KOTOPBIii

HE TPOAEMOHCTPUPOBAJ 3HAUUTEIbHON YacTh
MaTepuana, J0MyCcKaeT CyIIECTBEHHbIE OIUOKH,
noKa3bIBaeT parMeHTapHble 3HaHUS (MU UX
OTCYTCTBHUE), YACTUYHO OCBOCHHOE YMEHHUE (WU €ro
orcyTcTBUe). CUCHIBaHUE SIBISIETCSI OCHOBAaHHEM
JUTS TIOJTYYEHHS OLIEHKH «HEYI0BIETBOPUTEIHLHOY.

Y10BJI€TBOPUTEIHLHO 60-75 | BeicTaBisieTcss aDUTypHUEHTY, KOTOPBIA UMEET
3HAaHUS TOJIBKO OCHOBHOTO MaTepuasa, HO He YCBOMII
€ro JeTalu, J0IMyCcKaeT HETOYHOCTH, HEJIOCTATOYHO
paBWIbHBIE (POPMYIUPOBKU, HAPYIICHUS
MOCIIEZIOBATENILHOCTH B U3JI0KEHUHU MaTepuaa.
[TokasbiBaeT oO1iee, HO HE CTPYKTYPUPOBAHHOE
3HAaHUE, B LIEJIOM YCIICIIHOE, HO HE CUCTEMATUYECKOE
yMEHHUE.

XOpouIo 76-84 | BrictaBisieTcst abDUTypUEHTY, KOTOPBIN TBEP/IO 3HAET
MaTepual, TPaMOTHO U TI0 CYIIECTBY €r0 M3jaraer.
He nomyckaer cyiiecTBeHHBIX HETOUHOCTEHN B
oTBeTe Ha BOMPOchl. COOTBETCTBYIOIINE 3HAHUS U
yMEHHUS B 11eJI0M C(hOPMHUPOBAHBI, HO COJIEPKAT
OTJIeIbHBIC TTPOOEITHI.

OTJIMYHO 85-100 | BricTaBnsercs abUTypUEHTY, KOTOPBIH TITyOOKO U
IPOYHO YCBOMJI MaTepHall ¥ HCUEPIIBIBAIOIIIE,




IPaMOTHO, JIOTUYECKH CTPOMHO U TBOPUYECKHU €ro
n3n0kui1. COOTBETCTBYIONIUE 3HAHUS U YMCHHUS
c(hopMUpOBaHbI MOTHOCTHIO.

BcerynurenbHOoe  MCHBITAaHWE  MPOBOJMTCS  DK3aMEHAIMOHHOW  KOMHCCHEM,
JEUCTBYIOIIECH HA OCHOBAaHUH MPUKA3a PEKTOPA.

WroroBas oleHka 3a SK3aMEH ONpENesseTcsl Kak CpeaHUil Oail, BhICTABJICHHBIM
BCEMH YWICHAMH 3K3aMEHAIIMOHHON KOMHUCCHHU.




