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1. O0mue nmoJ1o;KkeHU s

1.1. IlporpaMma BCTYHNUTENBHOI'O HCHBITAHUSA IO CIEUUATBHOM JUCIUILINHE
COOTBETCTBYIOUIEH HAay4YHOM CIELHMAIBHOCTH MPOrpaMMbl MOATOTOBKM HAy4YHBIX U
HAay4YHO-TIEIaTOTHUECKUX  KaapoB B  acmmpantype 1.2.2.  «MaremaTudeckoe
MOJIETUPOBAHNE, YUCICHHBIE METOJIbI U KOMIUIEKCHI mporpamm» (naiee — [Iporpamma),
chopMuUpoBaHa Ha  OCHOBE  TpeOOBaHM  (enepanbHBIX  T'OCYIAPCTBEHHBIX
o0pa30BaTeNIbHBIX CTaHJAPTOB BBICIIET0 OOpa30BaHMS K IpPOrpaMMaM MAarucTpaTypbl
(cenmanuTeTa) MO COOTBETCTBYIONIMM HAIMPABICHUSAM (CHEIUATBHOCTSAM) MOJATOTOBKH.
[Iporpamma pa3zpaboTraHa /i NOCTyIJIeHUs! Ha oOyueHue B actiupantypy HU TT'Y.

[IporpamMmoii ycTaHaBIUBaeTCs:

— (hopma, cTpykTypa, npoleaypa claul BCTYIUTEIbHOTO UCIIBITAHMUS;

— LIKaJja OLlEHUBAHMUS;

— MakcMMaJbHO€ M MHUHHUMAJIbHOE KOJIMYECTBO OauioB sl  YCIEUIHOTO
MIPOXOKIACHHS BCTYNMUTEIBbHOTO UCTIBITAHUS;

— KpUTEPHUH OLIEHKH OTBETOB.

BerynuTenbHoe McCIbITaHHE MPOBOJUTCS HA PYCCKOM SI3bIKE MJIM Ha aHTJIMHCKOM
A3bIKE JJI1 AOUTYPUEHTOB U3 CTPaH JAJIbHEr0 3apy0eKbs, IOCTYNAIOUX HA 00yUeHHE 110
PhD nporpamme.

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

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 pe3ynbTataM BCTYHHUTEIBHOI'O MCHBITAHUS, MOCTYMNAIONINI UMEET MpPaBo
MoJIaTh Ha aNeJUIAIUI0O O HAPYIICHWH, MO0 MHEHHUIO MOCTYMAIOIIET0, YCTAaHOBJICHHOTO
MOPSAJIKA TPOBE/ICHUSI BCTYNUTEILHOTO UCTIBITAHUS U (WJIM) O HECOTJIACUU C TIONyUYEeHHOMN
OLICHKOW pe3ylbTaTOB BCTYMHUTEILHOTO UCHBITAHUA B TMOPSJKE, YCTAaHOBICHHOM
[IpaBunamu npuema, AeUCTBYIOMMMHU HA TEKYIIUNA T'OJT TOCTYIUICHHUS.

2. ®opMa, CTPYKTYpa, Npoleaypa, NporpaMMa BCTYNUTEILHOI0 HCIIBITAHUS
U IIKAJIa OLleHNBAHUS OTBETOB

2.1. BerynutenbHOE HUCHBITAHWE MO CHENHAIBLHON JAUCHIUILIUHE TPOBOAMUTCS B
BHUJIE DK3aME€HA B COOTBETCTBUM C MEpPEYHEM TeM U (WJIM) BOIPOCOB, YCTAaHOBJIEHHBIX
nanHou [Iporpammoii, B ycTHOU dopMe, pU 3TOM, PEKOMEHIYETCS OCHOBHBIE MOMEHTHI
oTBeTa (PUKCHUPOBATh B MUCBMEHHOM BHJIE.



CTpyKTypa 3K3aMeHa:

DK3aMeH TMPOBOAMUTCS IO H3K3aMEHAIMOHHBIM OujieTaM, BKIIIOYAIONIUM JIBa
Borpoca. [Ipu popmupoBanuu Ounera BOMpOCHl CiIydailHBIM 00pa3om OepyTcs U3 JIBYX
Pa3IMYHbIX Pa3JIeNoB.

2.2. Ilpoueaypa mpoBeaeHHUs SK3aMEHa MPENCTaBIsIeT COOOM crady dK3aMeHa B
O4HOM (opMe U (WJIH) C KCIOIH30BAHUEM JUCTAHIIMOHHBIX TEXHOJOTUU (TPU YCIOBUH
UACHTU(UKAIIMY TIOCTYTAIONINX MIPH CAade UMH BCTYHTEIBHBIX NCIIBITAHMI):

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

JIyis mucTaHIIMOHHON (OPMBI MPOBEACHUS dK3aMEHA HCIOJIB3YIOTCS IIaT(OPMBI
Moodle u mporpammsl [yisi opranu3anuu BuaeokoHdpepeniuii: Zoom , Adobe Connect u
npyrue. J{ns HaOMroaeHUS 32 y9aCTHUKAMH dK3aMeHa W MJICHTU(UKAIUU WX JTUYHOCTH
co3laHa cuctema npokTopuHra. [Ipokrop (HaOmronaTenp) mepen HadalioM dK3aMeHa Mpu
MOMOII BeO-KaMepbl aOWTYypHEHTa MPOBOJUT HMHCTPYKTaX U coOeceoBaHUE 10
BOIIPOCAM OpTraHHW3aIllMd M TMPOBEJACHHUS SK3aMCHA, WACHTH(PHUKAIIUIO JTUYHOCTH ITyTEM
cpaBHMBaHUsA (OTO B TMACMOpPTE W JIMIA caaroiiero (aOMTypHEHT IOKa3biBaeT B BeO-
KaMepy CBOM IMacIiopT B pa3BEPHYTOM BHJIE PSJIOM CO CBOUM JIMIIOM).

Buneo, Tpancnupyemoe ¢ BeO-KkaMephl y4acTHUKA dK3aMEHA, JOCTYITHO TIPOKTOPY
Ul HaOJNIOJEHUST W 3allMChIBACTCS HA CepBep Uil JalbHEHIEro MpOoCMOTpa TIpH
BO3HMKHOBEHHUHU CIIOPHBIX CUTYAIIUH.

2.3. Pesynbrartbl mNpoBeACHHS BCTYNUTEIHHOTO HCHBITAaHUS OQOPMIISIIOTCS
IIPOTOKOJIOM, B KOTOPOM (DPMKCHPYIOTCSI BOMPOCHI IK3aMEHATOPOB K mocTynaromemy. Ha
Ka)XI0T0 IMOCTYTAOIIET0 BEAETCA OTACIbHBIN MPOTOKOI.

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

PA3JIEJI 1. MATEMATHYECKOE MOJAEJIUMPOBAHUE

1.1. Ocnogvl meopuu mooenuposanus

OCHOBHbBIE MPUHIUIIBI MaTEMAaTHYECKOTO MojenupoBaHus. [loHsITHE «MOnEby,
OCHOBHBIC CBOWMCTBa MojeieH, kKinaccudukanus Mojene. Buasl MareMaTHdecKux
Mojened. IIpuHUMOBI MOCTpOEHUs MaTeMaTH4ecKuxX Mojeneid. (OCHOBHBIE 3Tallbl
MoJenupoBaHus. IlocTaHOBKa 3amauM M ONpEACIICHWE TUIA MOJenu. MeToubl
HCCIIEIOBAHUS MaTEMAaTUYECKUX MO/IEJIEH. ITocTpoeHue MaTeMaTU4YECKOM,
QITOPUTMUYECKOM W TpOrpaMMHOM Mojenelr wuccienyemor cucrembl. OOnactu
MIPUMEHEHUS.

[ToHsiTHE W METONOJOTHS HMMHUTALMOHHOTO MOJEIMpOBaHMsA. MonaenupoBaHue
CIIy4alfHBIX COOBITHH, BEJIMYHH, NMPOLECCOB. MOIENUPYIOUINI alropuT™M, odmas cxema
UMUTAIMOHHOTO MOJICTTUPOBaHUs. MeToapl 00pabOoTKU Pe3yIbTaTOB MOICTUPOBAHUS.

KomnbrorepHbie cpefibl ¥ 3bIKH UMUATALMOHHOTO MOJICIUPOBAHUS.



1.2. Mamemamuueckuit ananu3 u oughgpepenyuanvrsvle ypagHeHus

[IpousBonnas ¢pyHkuus. Beruucnenue npousBonanbix. [lepBooOpasHas (yHKUHS.
WNurerpupoBanue. MccrnenoBanue Touek 3KCTpeMyMa U nieperuda QyHKIUN nepeMeHHOM
C MoMOIIbl0 Mpou3BOAHBIX. [lomHble  cucteMbl  (QyHKUMA  (IOJMHOMBI U
TPUrOHOMETpUUECcKre (QYyHKIUH). PasznoxeHue Npou3BOIbHOM (DYHKUMHM IO TOJHOM
cuctemMe (pyHKIUI; OCTATOYHbBIN YJIEH.

OObIKHOBEHHbIE JU(PEepeHIINaTbHbIE YPABHEHUS: TEOpEMa CYIIECTBOBAHUA U
€MHCTBEHHOCTH, JIMHEWHbIE YpaBHEHHS IMEPBOrO W BTOPOTO MOPSAKOB, OAHOPOIHBIC
ypaBHEHUS, KIacCU(PUKALUS CTAIMOHAPHBIX TOYEK.

1.3. Anzceopa

JIuneitnoe mnpocTpaHcTBO. JIMHeiHas 3aBUcMMOCTh. basuc. CBolicTBa Marpwil.
Omnpenenurens Marpuiibl. O0patHas U nceBaooOpaTHas Matpullbl. CHCTEMBI TUHEWHBIX
YPaBHEHHUI U KPUTEPHUI COBMECTHOCTH.

Jlunetinpie omepaTopbl. COOCTBEHHBIE BEKTOPHI W COOCTBEHHBIC 3HAUYCHUS
KBaJpaTHOW MAaTpPHUILI U CUMMETPUYHOW KBaapaTHOW MaTpullbl. JluaroHamwuzanus
MaTpHIIbl JIMHEHHOTo omnepaTopa. CHUHTYJSpHBIE YHCIa IPSIMOYTOJIbHBIX MAaTpUIl U UX
CBSI3b C COOCTBEHHBIMH YUCIIAMH aCCOLMMPOBAHHBIX MaTpHll. MaTpUUHbIE pa3oKEeHHUS.

CkansgpHoe npousBeeHue. OpToroHanbHOCTb.

bununeitabie u KBaJ[paTHUYHbIE bopMbL. 3HaKooMpeieJIeHHbIE u
HOJTyOIpeieJICHHbIE KBaJipaTUYHbie (POPMBI U X CBOWCTBA.

1.4. Teopusn éeposamunocmei

Kitaccuueckoe, reomeTpuiyeckoe 1 akCHOMAaTHYECKOE ONPEIETICHUE BEPOSATHOCTH.

@opmyna MOJHOM BeposSTHOCTU. Paznuunble BapuaHTbl (GOPMYJIBI  MOJHOM
BeposiTHocTU. Dopmyia baiieca.

Cny4aitHple BenuuMHbL. PacnpeneneHrne NHCKPETHBIX CIyYailHbIX BEJIMYMH.
XapakTtepucTuku pacrnpeneneHuii. OCHOBHBIE 3aKOHBI PaCIpENesICHHUs] HENPEPhIBHBIX
Cly4yalHbIX BelMMYMH. DYHKIUMU TUIOTHOCTU PAaCHpENeSiCeHUs BEPOSITHOCTEH 3HAYECHUM
CJIy4aliHOM BEJIMYMHBI U UX CBOMCTBA.

UucnoBble XapaKTEPUCTUKHU CIIy4alHBIX BEIMYMH. MaremMaTH4ecKoe OXXHIAHUE,
aucnepcusi U ux cBoiicTBa. HauanbHble, LIEHTpaIbHbIE MOMEHTHI CIIyYailHBIX BEIUYHH,
HX CEMUUHBApHAHTBHIL.

Koaddutnent koppensaiuu.

LlenTpanbHas npeaenbHas TeopeMa. 3aKOH OOJBIITNX YUCEIL.

1.5. Mamemamuueckas cmamucmuxa

[lenn u MeTOnbl MJIAHUPOBAHUSI SKCIEPUMEHTOB. MaremaTuueckas TEOpHs
JKCIIEpUMEHTA: (POPMYIIUPOBKA MTPOOIIEMBI, KIacCH(PUKAIIMsI METO/IOB.

Crnyuaiinast BBIOOpKa, CTATHCTHKA, TIOPSAKOBAs CTATHCTHUKA.

3ajaya CTATUCTUYECKOrO OIICHUBAHMS MapaMeTpoB. CBOICTBA CTAaTUCTUYECKUX
OLIEHOK. MeTOo/1bl CTATUCTUYECKOTO OLICHUBAHMSL.

Craructuyeckas npoBepka runore3. OCHOBHBbIE THUIIBI THIIOTE3, MPOBEPSIEMBIX B
XOJIE CTATHCTHYECKON 00pabOTKH JaHHBIX.

OOmass cxema craTucTuyeckoro kputepusa. IlocTpoeHme CTaTUCTHYECKOTO
KpUTEpHs, TPUHIUIN OTHOIIEHUS TMpaBAonomooms. XapaKTepUCTUKH KadecTBa
CTaTUCTHUYECKOI'O PEILIECHHUS.



MeTtoasl armnpoKCUMaluu CIIOXKHBIX 3aBUCHUMOCTEH, IIOCTPOECHUE
IIPOTHOCTUYECKUX U HOPMATUBHBIX MOJEJICH. PerpecCHOHHbIE TMHENHBIE U HEIMHEWHBIE
MOJCIIH.

MeTonpl CTPYKTYypU3allMM J@HHBIX. 3ajada KIacCU(UKALMH, MEXaHU3MbI
NopoXKJeHus:  Kinaccupukauumid.  Mopaenu — pacno3HaBaHusi — oOpa3oB.  3ajnaya
aBTOMAaTHYECKON KiaccupuKauuu (KiacTep-aHaINu3), BAPUAILIMOHHBIN U CTaTUCTHYECKUMA
MOJIXO0JIbl, OCHOBHBIE THUIIbI AJITOPUTMOB, MPOOIEMBI BEIOOPA YKCIA KIIACCOB.

MeTtonbl CTpyKTypH3alMi apamMeTpoB. Mojenu 1 MeTopl aKTOPHOTO aHaIMu3a,
QJITOPUTMBI IKCTPEMAJIBHON TPpyNIUPOBKHU, BHIOOP YHCIIAa TPYII, HEITUHEHHBIE MOJENH,
0COOEHHOCTH METOJIOB CTPYKTYpH3aI[MN KaUeCTBEHHBIX MPU3HAKOB.

1.6. Cnyuaiinvie npoyeccol u meopus macco6o2o 00CaAyHcueanus

Ompenenenre U omucaHue CiaydaiiHOro mporiecca. Knaccudukanus ciydaiHbIX
rporeccoB. CTaTUCTUYECKUE CPEAHUE XAPAKTEPUCTUKH CIIyYANHBIX ITPOLIECCOB.

[ToToku coObiTuii. OCHOBHbBIE XapaKTEPUCTUKU MOTOKa coObITHM. [IpocTeitmnii
IIOTOK M ITyaCCOHOBCKHII IIpoLiecc.

Ciy4aiiHble HpoLecchl ¢ AUCKPETHBIM COCTOSIHUEM. OCHOBHBIE TOHATHUSI TEOPUU
nenen MapkoBa ¢ TUCKPETHBIM BPEMEHEM.

[Tporecce rubenu u pazmuokeHuss. Meroq XvuHUYMHA.

Ornpenenenrie 1 OCHOBHBIE CBOMCTBA 1ieried MapkoBa ¢ HEPEPHIBHBIM BPEMEHEM.

Cucrems! nuddepenunanbibix ypaBHenuid Koiamoroposa.

[TonsiTue u K1accuPpuUKalMy CUCTEM MAcCcOBOro oOciyxkuBaHus. OrnpeaeneHus: u
OCHOBHBIE XapakTepucTuku. MapkoBckue u Hemapkosckue CMO.

1.7. Mamemamuueckoe npozpammuposanue

[TonsiTue n Knaccudukanus 3a1a4 MaTEMaTUYECKOTO IPOrPaMMUPOBAHUSI.

JluneliHoe mporpaMMupoBaHue. 3ajada JMHEHHOTO mporpammupoBanus (3JIIT).
VYcnoBusl cyniecTBOBaHMS M CBOMCTBA onTUMalibHbIX pemeHuit 3JII1. Cuminekc-mMeTon.
Muorokpurepuanbhbie 3JII1. CrneunanbHble 3a7audl JUHEHHOIO MNPOrPaMMHUPOBAHUSA:
TpaHCIOPTHAs 3a1ada. MeTos ceBepo-3ama Horo yria, METOl MUHUMAaIbHOTO JIEMEHTA,
METOJ MOTEHIINAJIOB.

LenounciieHHOE TporpaMMupoBaHue. MeTolbl OTCEYEHUS] M HUX CYIIHOCTb.
MeTtonasl BeTBEM U rpaHull. byjaeBckoe nmporpaMMupoBaHue. BeHrepckuid MeToI.

JluHaMHU4YeCcKOoe MpOrpaMMHUPOBAHHUE.

Brimyknoe mporpammupoBanue. Cucrema nuddepennmanpabix ycinoBuii Kyna-
Takkepa. KBanparuunoe nporpammupoBanue. Meton Bynbda.

Henunelinoe nporpammupoBanne. OCOOCHHOCTH HEIMHEHHBIX 3a/1a4. JIOKaIbHBIH
U TI00aNbHBIN JKcTpemyM. HeoOxomumble yclioBus O€3yCIOBHOTO OJKCTpeMyMma
middepeHnpyemMbix (QyHknmiA. 3amadu ¢ orpaHudYeHUsAMH. MeTonsl MmTpadHBIX
GyHKIUH.

OnemeHThl Teopun urp. Urpa kak mojenb KOHGIMKTHOW cutyauuu. [IpuHImn
MuHUMakca. Haxox1eHrne OonTUMAIIbHBIX CTPaTEruu.

3amaun MPUHATUS PEIICHUN, UX KJIacCU(DHUKAIS, ITAIBI PEIICHUSI.

MeTtoasl MHOTOKPUTEPUAIBHON OLIEHKHU aJIbTEPHATUB. DYyHKIHS MOJIE3HOCTH.



1.8. Teopemuueckue ocnogvl npoeKMupoeanus cMPYKmMyp 6blYUCTUMETbHBIX
npoueccoeé 6 a6mMoMamu3upoBaHHbvIX CUCHEMAX

KomOunatopHele MeToApl JOUCKpeTHOro aHaiusa. Kiaccuueckue 3amauu
KOMOMHATOpHOro aHanu3a. Pa30uenus m pasmenieHus. OCHOBHbIE KOMOWHATOpHBIE
TOXKJECTBA. 3ajayd O KoJupoBaHMM HHPopmauuu. llepeuncnurenbHble 3a4aud O
Ha3HAYCHUSX.

DneMeHTapHasi Teopusi MHOXECTB. byrneBa anreOpa. Jlormka BbICKa3bIBaHMIA.
[loctpoenne JJH® u KH® normueckoil ¢ynknuu. Jlormka npeaukaTtoB HEPBOToO
nopsiaka. Teopema o neaykiuu. Teopema o moiaHOTE. METOIBI JIOTMYECKOTO BBIBOJA.

DnemMeHThl Teopuu alroput™MoB. [lonaTue o nuckperHom aBTomare. Ilonstre 06
a0CTpakTHOM aBTOMaTe. AHaJIM3 M CHHTE3 KOHEUYHBIX aBTOMaroB. Kommosumnus
aBTOMATOB, CTPYKTYpHbIE CXEMbl. AJTOPUTMUYECKHE MOJEIU ONHCAaHUS pPabOThI
CJIOKHBIX aBTOMATOB. OYHKIUU aiareOpbl JJOTUKH, CIOCOObI UX MPEACTABICHUS, METOIbI
MUHUMU3ALUNA. AHAIU3 U CUHTE3 KOMOMHALIMOHHBIX JTOTHYECKUX CXEM.

OcHoBsl Teopun rpadoB. OTHOIIEHUS Ha MHOXecTBax M Trpadbl. Onepauuu HaJ
rpadamu. Crioco6sl mpencraBnenus rpados. [Iytu B rpade. CsizHocTs. Crenenu, yncina
u marpuusl rpadoB. Teopema o CBA3aHHOCTH JABYX BEpIIMH, MMEIOIIUX HEYETHYIO
JoKanbHyl0 cTeneHb. CremeHu, uucina W Marpuibl rpadoB. I'pader u ceru.
MakcumansHoe uuciao pebep B rpade. JoctaTouHoe ycioBHE CBSI3HOCTH Trpada.
JlepeBbs. CBsI3aHHOCTB JIOOBIX BYX BEPIIMH JiepeBa €JMHCTBEHHBIM IPOCTHIM ITyTEM.
[Tpobnema BU3yanu3aluy J€pEeBbEB. DHUIEPOBBI MyTH U LUKIbL. AJITOPUTM MOCTPOEHUS
SIJIEPOBBIX LIMKJIOB M OLEHKA CJIOKHOCTH alIrOpUTMa. ['aMHMIBTOHOBBI IIyTH M LIUKJIBI.
CnoXHOCTh 3aJlau¥ IPOBEPKH CYLIECTBOBAaHMS IaMWJIBTOHOBa LuKiIa. HaxoxneHue
KpaTyaiimux nyTeil B opueHTHpoBaHHOM rpade. ['padsl u ceTu.
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PA3JIEJI 2. YUCJIEHHBIE METO/bI

2.1. Teopusa nozpewinocmeii

[lonatTne w© cCTpyKTypa TMOTpemHOCTH. AOCOMIOTHasT U OTHOCUTENIbHAs
NorpenrHocTs. BepHble 3Haku uncna. Apudmerndeckue IeCcTBUS HaJl TPUOIMKEHHBIMU
gyucnaMu. OyHKIUN NpuOImKEHHOTO apryMenTa. KoppekTHOCTh, yCTOWYMBOCTD.

[TonsTue cxogumoctu. PaBHOMEpHAst cX0AUMOCTh. CXOAUMOCTb B CPEHEM.

2.2. Pewenue cucmemol TUHEHUHBIX A12e0pAUYECKUX YPAGHEHUTL

YucneHHble METOJbl PEUIEHUS] CUCTEM JIMHEMHBIX aNreOpanyeckux ypaBHEHMI.
Oco0OeHHOCTH MPUMEHEHUS! TOYHBIX U YHCICHHBIX METO/IOB.



2.3. Humepnoauposanue pynkuyuii

ITocTranoBka 3a1a4u MHTEPIOJIUPOBAHUA. Pa3nenénnnie Pa3HOCTHU.
WNuTepnonsuuonnas gopmyina HplooToHa a1 HEpaBHOOTCTOAIIMX Y3710B. KoHeuHble
pazHoctu. MuTepnonsiuonHsle (opmyisl HploToHa A1 paBHOOTCTOSALIUX Y3JIOB.
WNurepnonsuuonnsie ¢opmynsl [aycca, Crupnunra, Jlarpawxka. Werepnonsuus
CIUTAaTHMU.

2.4. Ilpuobnusxcennoe ougpgepenyuposanue hpynkyuii

[ToctanoBka 3amaum  mpubamwxkeHHoro  auddepenuupoBanus. Dopmyna
YUCIIEHHOTO JU((EepeHIIMPOBaHNs s PABHOCTOSIIMX TOYEK, BBIPAKEHHAs uepe3
3HayeHusl GYHKUUN B 3TUX TOUKAX.

2.5. llpuobnuscennoe unmezpuposanue ynkuyuii

[TocTaHoBKa 3ajauy YMCIEHHOTO MHTETpUpOBaHus. VIHTerpupoBaHue METOIaMu:
MPsIMOYTOJILHUKOB, Tpaneuuit, CuMicoHna, Tpéx BOCbMbIX, Jilepa, UeOblieBa.

2.6. Hucnennoe peuwienue 00blKHOBEHHBIX OUhepeHUUATbHBIX YPAGHEHUIL.
3aoaua Kowu.

Pemenue o6bikHOBEHHOTO U (epeHnanbHOr0 ypaBHEHHs ¢ MOMOIIBIO PSIOB
Tennopa.

Merton Diinepa. ['eomeTpruueckoe npeAcTaBIeHUE METO1a DuJepa.

Meroas! Pynre-Kyrra. [lorpemHocts METOI0B.

Pewmienne ypaBHEHMII B 4YacTHBIX NPOW3BOAHBIX METOJIOM CETOK. OCHOBHBIE
TUNIOBBIE  3aJaud Uil  ypaBHEHHM  mapaboiaMyecKkoro,  THIEpOOIMYECKOro,
AJUINITUYECKOTO TUIIOB.
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PA3JIEJI 3. BBIYUCJIUTEJBHBIE CUCTEMbI
N ITPOI'PAMMHOE OBECIIEYEHUE

3.1. Ilpunyunst nocmpoenus 6b14UCIUMENbHBIX CUCHEM U cemell

[lonsiTuE  BBIYMCIMUTEIBHBIX  CHCTEM U KomiuiekcoB.  [lapamnenusm
KOMITBIOTEPHBIX BhIYMCIIEHUNA. OJIHO- 1 MHOTOIPOLIECCOPHBIE apXUTEKTYphl. [loaxoas! k
OpraHU3al[Mi MHOTOINPOLIECCOPHBIX BBIYMCIUTENBHBIX CUCTEM. JIOMEHHasl apXUTEKTYypa.
ApXUTEKTypHbIE IPUEMBI pealin3alii MUKponporeccopoB. KoMMyHUKaIIMOHHBIE CPEJIbI
g OOBbeAMHEHHUS] KOMIIOHEHT BBIUYMCIUTENbHON cuctembl. llluHHBIE HHTEpdEch.
ApXHUTEKTypa Hepapxudeckor naMsatiu. Opranusanus K3II-NamsaTH.

Konuenrtyanbuple TpeOOBaHUS K  apXUTEKType  KOMIIBIOTEPHBIX  CETEH.
Knaccudukamus cereit. CemuypoBHeBass (dTalloHHAs) MOJEIb B3aUMOJCHCTBUS
OTKPBITBIX cucTeM MexayHapoaHoi opranuzauuu no cranaaptuzaunu OSl. Oyskumu
MPUKIAJHOTO,  MPEJCTaBUTENbCKOT0,  CEAHCOBOTO,  TPAHCIOPTHOTO,  CETEBOTO,
KaHaJbHOTO, (u3nueckoro ypoBHed. Mogenb cetu uHTepHerT. lloHaTHe mnpoTokoia.
[IpeoGpazoBanue GopMaToOB NPOTOKOJIBHBIX OJIOKOB JaHHBIX (MPUHIUIT UHKATCYJIISIUN).

Jlokanbubie cetu. [IpoTokonbl AOCTYNa K pa3iensieMoil cpee nepegadynu JaHHBIX
JoKanbHbIX ceTeil. Konblio ¢ TakTupoBaHHBIM J0CTYNOM. KobIllo U 1IMHA ¢ MapKEepHBIM
nocrymnoM (meroasl foctymna Token Ring u Token Bus). [lluna co cnydaifHbIM TOCTYyTIOM
(meron noctyna Ethernet). KommyTupyemble JiokanbHbIE CETH.

3.2. Onepayuonnsvie cucmemol

[Tonsitue U OCHOBHBIE KOMITOHEHTHI onepanronHbix cuctem (OC). HapexHocTb,
CJI0KHOCTD, 3G (HEKTUBHOCTD, coBMecTUMOCTh OC.

[Tapannenusm B OC. B3aumozeiicTBue mpoueccoB. MexaHn3Mbl CHHXPOHU3ALINH,
METO/BbI PeaNn3alni.

Crpykrypa naHHbIX B namMath. DyHKUMU YyIpaBiieHHs NamATbio. CTpareruu
pacrpeeseHus NaMATH.

CtpykTypa u coctaB (aiioBbix cucteM. Jloruueckas u puznyeckas opraHu3aius
¢aiinoBeix cuctem. [lpouenypsl poctyma. Bepudukainus ynpaBlieHHS TOCTYIIOM.
Onepanuu Haj daitnamu.

3.3. bazvl oannvix u CYB/]

[Tonsitue 6Ga3pl gaHHbIX. Jlormdyeckuét U ¢U3NYECKUN YPOBHH IpEACTaBIICHUS
uHdpopmanmn B 0Oazax JaHHBIX. ATomapHas eauHuna uHpopmarmu. CeteBad,
uepapxudeckas W pelslMOHHAs Mojenu JaHHbIX. Cxema 0a3pl  JaHHBIX.
KoHcTpyKTHBHBIE 3JIeMEHTHI MOJeNu NaHHBIX. CHCTEMBI ynpaBiieHHs 0a3aMu JTaHHBIX.
S3bIkK oTnpeieNieHus] 1 MaHUITYJIMPOBAHUS TAHHBIMU.

OCHOBHbBIE MOHATHSA PEISLMOHHON MOJENN: OTHOIIEHHE, KOPTEX, JOMEH, CTEIIEHb
OTHOILIEHUS, MOIIIHOCTh OTHOIIEHUS, aTpruOyT. OrpaHMYEHUs ETOCTHOCTU: BO3MOKHBIN
KJIIOY, T[IEPBUYHBIA  KIIOY, CyppOraTHbIM  KJIKOY, BHEIIHUW KIIOY, TPUITEP.
Haurarnmonssie u cnerudukanuoHHbie onepanun. SA3eik SQL.

[lonsiTHE NpPOEKTUPOBAHUS PEISLUMOHHBIX 0a3 JaHHBIX. YHHUBEpCAJIbHOE
oTHomeHHe. AHoManuu. @OYHKIMOHAIBHBIE 3aBHCUMOCTH. HopmanbHble ¢QOpMBbI
orHomenuii. HopmansHas ¢opma boiica-Kogma. Axcuombl  (yHKIIMOHAJIBHBIX



3aBucuMocten. Kiaccuueckass MeToauka NPOEKTUPOBAHUS PEJSIIIUOHHBIX CXeM 0a3
JTAHHBIX.

CemaHTHYeCKass METOJMKA MPOEKTUPOBAHMS PEISLIMOHHBIX CXeM 0a3 JaHHBIX.
OyYHKIMOHAJIBPHOE  MOJEIUPOBAHME  TPEIMETHOM  00JacT. CeMaHTHYECKOE
MOJICIMPOBAHNE JaHHBIX C Hcnois3oBanueM ER-momenn (Essence-Relation Model).
Jlornueckoe MpoekTUpoBaHue JaHHbIX. [IpaBuiia Tpanchopmannu cxembl 0a3bl JaHHBIX
n3 ER-mozenu B pensiinOHHY0 MOJIENb.

[Tonsatue cucrem ynpapnenust 6azamu nanubix (CYBJ]). [Ipumepsl coBpeMEeHHBIX
CVYB/.

3.4. Ancopummot u npozpammuposanue

CuctemMbl ®  S3BIKM  NPOTPAMMHPOBaHHS.  MalIMHHO-OPUEHTUPOBAHHEIE,
MpoOJEMHO-OPUEHTUPOBAHHBICE W YHHUBEPCAJIbHBIC S3BIKU. AJI(PaBUT, CHUHTAKCUC U
cemaHTHKa. CriocoObl ONUCaHUs A3bIKOB TPOrpaMMHUPOBaHUs. TpaHCcasus.

Tunbl AaHHBIX, CHOOCOOBI 3ajgaHusi Tuma. KOHCTaHTBI U TEPEMEHHBIC.
Nnentudukaropsl.

CTpyKTypupOBaHHBIC THUIBI JaHHBIX. BbIpakeHus, omepamuu, OMEPaATOPHI.
ApudmeTnyeckue M JIOTHUECKHE ONepalud U omneparopbl. Apudmeruyeckue Hu
JIOTUYECKHUE OTIepaIi U ONepaTophl.

MeTtku 1 onepatopsl nepexoa. OnepaTopsl [MKJIA U YCIOBHBIE OMEPaTOpPhL.

[IporpammupoBanue BBOJa M BbIBOAa HMH(opmaruu. IloamporpamMmbl, MeTOAbI
nepeavr apaMeTpoB MPU UCIIOIb30BAHUH HOAIPOTPaMM.

OcHOBBI  OOBEKTHO-OPMEHTUPOBAHHOTO TporpaMMmupoBaHus. WHkancymsus,
HacJieJoBaHUE, MOJIUMOP(HU3M.

3.5. Ilpoekmuposanue npozpammnozo obecneuenus

Ucropus pa3BuTusi MeTOAOB OOBEKTHO-OPUEHTUPOBAHHOTO  aHalU3a W
npoektupoBanusi. [lonarue, oOmias xapakTepucTUKa, OCHOBHbIE 3adaun sizbika UML.
[Ipsmoe wu oOpaTHOe TIpoeKTHpOBaHHUE. OIJeMeHTHl s3bika UML. MexaHu3Mbl
pacmupenuss UML. J[luarpammber UML.

3.6. IIpuknaonoe npozpammuoe obecneuenue

@DopMBbI IPEACTABICHNUS KOMILJIEKCOB MPUKIIAIHBIX porpaMM: OUOIMOTEeKa, TaKeT
MPUKJIAJHBIX TPOrpaMM, JMAJIOroBasi CHCTeMa, TUOKas MporpaMMHasi 000JIOYKa.
CriocoObl Opranu3aiyy I1asoroBoro mpoiecca UCCileJOBaHHM.

Texnonorust pa3pabOTKU KOMIUIEKCOB MNPHUKIAAHBIX mporpamMm. CTpyKTypHOE
MPOEKTHpPOBaHUE TporpaMM. [IprMeHeHHe HHCTPYMEHTAIBHBIX CPEICTB pa3pabOTKH
MaKeTOB MPUKJIAIHBIX IPOTPaMM U TUAJIOTOBBIX CUCTEM.

Maremaruyeckne TakeThl NpUKIAAHBIX mporpamMm: MathCAD, MatLab,
Mathematica, Statistica.

Jlumepamypa no paszoeny 3
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2. bk 10. Ceru DBM: TIpoTtokonsl, crannapTel, uaTepdeicel. M.: Mup, 1990. —
506 c.
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2.5. IlIkana oneHUBaHKUA OTBETOB Ha DK3aMEHE!

HEYAOBJIETBOPUTECIILHO | YIOBJICTBOPUTECJIBHO xopouio OTJIMYIHO

110 59 GaiutoB 60 — 75 GaiutoB 76 — 84 GayuioB 85 — 100 6ayutoB

OO01as npoJoJIKUTEIBHOCTh AK3aMEHA COCTaBIsAET 45 MUHYT.

MakcumanabHOE KOJIMYECTBO OamoB 3a d3k3ameH — 100. MwuHuManbHOe
KOJTMYECTBO Oa/lioB JJiA YCHEIIHOTO TPOXOxAeHUs sk3ameHa — 60. I[loctynaromuid,
HaOpaBmuii MeHee 60 GasIoB 3a 3K3aMEH, HE MOXKET ObITh 3a4KCIIEH B ACIUPAHTYPY.

Tabuuna kpurepueB OLEHKH YCTHBIX M MACbMEHHbBIX OTBETOB (IIPH HAJTUYMH)

Bua nesiteJJbHOCTH

Ouenka bayn YpoBeHb BIIaICHUS TEMOM

HEY/I0BJIETBOPUTEAbHO | 10 59 | BricTaBnsercs aOUTypueHTY, KOTOPBIit

HE MTPOJIEMOHCTPUPOBAJ 3HAYUTEIbHON YacTH
MaTepHana, J0MyCKaeT CylIECTBEHHbIE OMIMOKH,
noKa3bIBaeT parMeHTapHble 3HaHUS (MIH UX
OTCYTCTBHUE), YACTUYHO OCBOCHHOE YMEHHUE (WU €ro
orcyTcTBUE). CIUChIBaHHE SIBJISIETCSI OCHOBAaHHEM
JUISI TIOJTyYE€HUS OLICHKU «HEYAOBJIETBOPUTEIIBHOY.

Y0BJIETBOPUTEIbHO 60-75 | BeicTaBisieTcss aDUTypHEHTY, KOTOPBIA UMEET
3HaHMS TOJIBKO OCHOBHOTO MaTepuasa, HO He YCBOMII
€ro JeTalu, J0MyCcKaeT HETOYHOCTH, HEIOCTATOYHO
paBWIbHBIE (POPMYIUPOBKU, HAPYLICHUS
MOCIIEZIOBATENILHOCTH B U3JI0KEHUHU MaTepuasa.
[TokasbiBaeT oO1iee, HO HE CTPYKTYPHUPOBAHHOE
3HaHHE, B 1IEJIOM YCIENIHOE, HO HE CUCTEMAaTUYECKOe
yMEHHE.

XOpoIo 76-84 | BrictaBisieTcst abDUTypUEHTY, KOTOPBIN TBEPO 3HAET
MaTepuall, TpaMOTHO U TIO CYIIECTBY €r0 M3JIaracr.
He momyckaet CyIiecTBeHHbIX HETOYHOCTEH B
oTBeTe Ha BOMPOochl. COOTBETCTBYIOIINE 3HAHUS U
yMEHHUS B 11eJI0M C(hOPMHUPOBAHBI, HO COJIEPKAT
OT/ICJIbHBIC TTPOOETIBI.

OTJIMYHO 85-100 | BeicTaBusieTcs aOUTYpPHEHTY, KOTOPBIA TIyOOKO U
MIPOYHO YCBOMJI MaTepHall ¥ UCUEPIBIBAIOIIIE,
IPaMOTHO, JIOTUYECKH CTPOMHO U TBOPUYECKHU €ro
u3n0kui1. COOTBETCTBYIONIUE 3HAHUS U YMECHHUS
c(hOpMHUPOBAHBI MTOJTHOCTBIO.




BcerynurenbHOoe  MCHIBITAHWE  MPOBOJMTCS  JK3aMEHAIMOHHOW  KOMHCCHEM,
JEUCTBYIOIIECH HA OCHOBAaHUH MPUKA3a PEKTOPA.

NroroBas oleHka 3a 5K3aMEH ONpENesSeTcsl KaK CpeaHUi Oail, BhICTABJICHHBIM
BCEMH WICHAMH 3K3aMEHAIIMOHHON KOMHUCCHUHU.



