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1. IOSICHUTEJBHAS 3AIINCKA

[IporpaMMa KOMIITIEKCHOTO 3K3aMe€Ha [UIsl IIOCTYyHaloIIMX B MarucTparypy
®denepabHOrO roCYIapCTBEHHOTO OODKETHOTO 00pa30BaTENBHOTO YUPEKACHUS
WHKJIFO3UBHOTO  BbIcmiero  oOpa3oBaHuss  «MOCKOBCKHMI  rOCyIapCTBEHHBIH
ryMaHHUTAPHO-3KOHOMHUYECKHH YHUBEPCUTET) COCTaBlieHa Ha OCHOBE (heliepalbHOro
rocy/apCTBEHHOro 00pa30BaTeIbHOrO CTaHAApTa 10 HANPaBICHUIO I[IOATOTOBKH
09.04.03 Ipuknagnas uHGOpPMaTHKa (MarucTpaTypa).

CTpyKTypa U coepikaHue IIporpaMMbl OTBEYAET XapaKkTepy U YPOBHIO 3HAHUMN
¥ HABBIKOB, HEOOXOIMMBIX OyIylleMy MarucTpaHTy AJIA YCIIeIIHoro oOy4eHHs B
Marucrpatype ¥ paboTe HaJl MarucTepcKod JaMccepTaldell II0 HANpaBIEHHIO
noarotoBk# 09.04.03 I[IpuknagHas uHQOPMATHKA.

[IporpamMmMa no/kHa CIIOCOOCTBOBATH YCBOEHWIO, KPUTHUYECKOMY aHAIMU3Y U
OLIEHKe JOCTH)XXCHWH MHPOBOW MBICIH B OONacTH MaTeMaTWKU M MH(QOPMaTHKH,
TOTOBHOCTH K CAMOCTOSTEThHOMY 00y4eHUIO HOBBIM METO/1aM U UCCIIeI0BATEIbCKUM
MpakTHKaM B 00JacTH MaTeMaTUKU U HHPOPMATUKH, K CaMOCTOSTECIBHOMY
yrny6iaeHu0 mpodhecCHOHaIbHONW IMOATOTOBKM M OCBOGHMIO CMEXHBIX oOiacrei
3HaHUA.

Psn TpakTHHYECKH OpPHUEHTHUPOBAHHBIX BOMpocoB Tpedyer ot Oyaymiero
HCCIIEIOBATENS MTPOSIBIEHUS MMPOGECCHOHAIBHOM KOMIIETEHTHOCTH U CIIOCOOHOCTH
OpPHEHTHPOBATHCS B PA3IMYHBIX ACIEKTax IMPOrpaMMbl, YMEHUA TPaHC(HOPMHUPOBAThH
[IOJIyYeHHBIE 3HAHUSI OTHOCUTENBHO KOHKPETHOIO 00BEKTa CBOET0 MCCIIENOBAHUS B
paMkax Oymymei npodeccioHaIbHON AEATEIBHOCTH.

Ilpu oTBeTe Ha IpeqyiaraeMble BONPOCH AOUTYpHEHTY CledyeT II0Ka3aTh
BJIAJEHUE IOHATUHHO-TEPMUHOIOTMUECKUM  amnmapaTroM, MpOsBUTh  3HAHHE
OCHOBHBIX MaTeMaTHYECKHUX 3aKOHOB U (DOPMYJ, YMETh UCIIOJIb30BATh COBPEMEHHBIE
WHGOPMAIIMOHHbIE TEXHOJOTMM B CBOEH [eATENBHOCTH, a TakKe YKasaTh
BO3MOJKHOCTh MX ITPUMEHEHHUs B HCCIIeI0BaTeNIbCKOM pabore.

[lenp BCTYNMUTENBHOTO UCIIBITAHHSA: ONpPENEIHTh FOTOBHOCTE M BO3MOXHOCTB
TIOCTYTIAOIIEr0 OCBOUTH BEIOPaHHYIO NMPOrpaMMy IOArOTOBKH ¥ BHIABHTH HAYIHBIE
MHTEpEeChl W IOTeHIWaJbHbIE BO3MOXKHOCTH B cdepe Oymaymmed HaydHO-
MCCIICI0BATEICKON PabOTEL.

3amaun:

* BBIIBHUTH CIIOCOOHOCTH a0UTYypHEHTA K HAy4YHBIM HU3bICKaHUAM;

* BBISBUTH CIIOCOOHOCTE aOUTYypHUEHTa K CAMOCTOSTEIEHOMY O0yUYEHHIO;

* BBIIBUTH CIIOCOOHOCTH aOMTYPHEHTA K aHAIU3Y U YCBOCHHIO TIOJTy4aeMOoi
HHGpOpPMaLUH.

HacTosgmas nporpamMva paspaboTaHa B COOTBETCTBHH C 3aKOHOIATEILCTBOM
P® u npeanaszHadeHa [yt aOUTYPUEHTOB, HMEIOIIMX [IPaBO CAaBaTh BCTYITUTEIBHEIE
HCITBITaHus B )OpMe, yCTaHABIMBAEMON Y HUBEPCHTETOM CaMOCTOATEIBHO.



Marepuaisl porpaMMbl MMEIOT LIENBI0 OKa3aTh MOMOIIb a0UTypHEHTaM B
OATOTOBKE K BCTYNHTEIBHOMY 3K3aMeHY, CONepKaT XapaKTePHCTHKY M OIHCAHHE
MpoLeayphl IK3aMeHa, IIepedeHb BOIIPOCOB, CIIUCOK PEKOMEHIYeMOit TUTEPATYPHI.

2. COAEP)KAHUE ITPOTPAMMBI BCTYIIUTEJBHOI'O
HCIIBITAHHUSI

MeToabl ONTHMH3ALUH

3aga4yu, OPUBOISAIIKME K HCCIEAOBAaHMI0 (QYHKIWH W (YHKIHOHAIOB Ha
sKcTpeMyM. MaTemaTrdecKkasl [IOCTaHOBKA 3a/a4d Ha 0e3yCIOBHBIA KU YCIOBHBLIN
sKcTpeMyM. HeoOxomuMble W AOCTATOYHBIE YCIOBHS. METOIBI M aJTOPHUTMEI
peleHuss 3a7ad  Ha O€3yCJIOBHBIM W  YCIOBHBIH JKCTPEMYMEI. IJIEMEHTEI
BapHallMOHHOTO HCYMCIeHHs. 3afada o OpaxucroxpoHe. OCHOBHBIE ITOHSTHS,
CBSI3aHHBIE C SKCTPEMyMOM WHTErpallbHOTO (DyHKIMOHANa. Bapumarms aprymeHTta
dbyHkuroHana ¥ dyHkuonana. Metpuka B mpoctpancTBax. JIokalbHast OKPECTHOCTh
dbyukuun. HenpepsiBHocTh ¢yHKIMoHana. [Ipocreiimas 3agaua BapHallMOHHOTO
rcuncierus. OCHOBHas JieMMa BapUalliOHHOro ucuucieHus. HeoOxomumoe ycinoBue
sKcTpemyMa. ¥YpaBHenue Jitnepa. Obobienus npocTeiinei 3a1a4u BapUaliOHHOTO
HCUUCIIeHUsl. BapwannoHHas 3aJada B TapaMeTpudeckoit ¢opme. Cucrema
muddepeHInanbHbIX  ypaBHeHMH —Ouinepa. [luddepenHnuansHoe  ypaBHEHHE
Ditnepa-Ilyaccona. JlubdepennuanbHoe ypaBHeHme Oinepa-OcTporpaicKoro.
DneMeHTBl JIWHEHHOro IMporpaMMupoBaHus. KaHoHWYecKas, OCHOBHas W o01as
3a/1aud JTMHEHHOro nporpaMMupoBaHus. CHUMILIEKC METOJI PELIEHHs KaHOHUYECKOI
3a1a4u. YeThIpEXITAITHBIN aJITOPUTM CHMILIEKC METO 4.

OnepanuoHHBIE CHCTEMBI

Hasnauenne u yukuun OC; spomorus u nokonenust OC, sugst OC. O630p
cemericrea OC Windows. TpaauIMoHHBIE W COBpeMeHHBIE cHcTeMbl Unix.
Cospemennsle OC panst MOOHIBHBIX YCTPOWCTB. VYIIpaBlleHHe IIpolleccaMHu |
notokamMud. OOpaborka mnpepeiBaHUE. CHHXpOHH3allMA IPOLIECCOB. YIIPaBIEHHE
BBOJIOM-BBIBOJIOM; CHHXPOHHBII M ACUHXPOHHBIN BBOJA-BBIBOI; KIIIMPOBAHHE
omeparuif. YmpasieHue (aimaMd M Katajoramu; (QYHKIHM U apXHUTEKTypa
dalimoBoi cHUcTeMBl. YTIIpaBiIeHUE MaMITBIO; BUpPTyaJlbHAs I1aMsATh, IIOJKaYKa,
(bparMeHTalWs M 3arpy3ka pasjelaMy; CTpaHWYHas U CerMEHTHas OpraHH3allysd
namsaTi. Komannueie daitmer Windows; OCHOBHBIE KOMaHbI sl paboThI ¢ dalinamu
W KaTaJoramu; yrpasistomue komaHiel. Komannusie dafiner Unix; OCHOBHBIE
KOMaHIBI TS paboThI ¢ QaitiaMu U KaTalloraMy; yIpasisolie KOMaHabl. Y THIIATEI
IUTsE 0OCITY>)KMBaHHsI JUCKOB U YyCTPOHCTB. ApxuBaTopbl. AHTHBHpYcHOe 11O



Heuerkass MmaTemaTuka

Bsenenne. Heuerkume mnorsATHa. OmnpeneneHne HEUYETKOCTH MHOKECTBA.
OyHKIHUA TPUHALUIEKHOCTH 3JIEMEHTAa MHOXXECTBY. MHOXECTBEHHBIE OIEPAIIHH C
HEYeTKUMHM MHO)XecTBaMu 1o 3aze. MHOXecCTBeHHBIE ONEpaluyd ¢ HEYETKHMHU
MHOYKeCTBaMH: OOBeIMHEHHE, MepecedeHre JIOTOJHeHne. BrluncieHrne 3HaYeHui
(GYHKIIMM NPHUHAUISKHOCTH 3IeMEHTa IPH BBITONTHEHWH orepauuii. Onpenenenue
anmb(da-cpesa B HEUETKMX MHOXECTBAX M €ro CBOMCTBA. TeopeMa O JeKOMIIO3HLIMN
HEYETKOr0 MHOXeCTBa. PaccTossHAE MeX Ty HEUeTKMMU MHOKECTBAMH 110 XEMUHTY U
EBKIMIYy, OTHOCHTENBHOE paccTOsiHHE. PacCTosHHE OT cpe3a [0 HEYETKOro
MHOXkecTBa. Kparyaiiiiee paccTosHHE OT HEYETKOr0 MHOYKECTBA 0 COOCTBEHHOTO
cpesa. [lokazaTens HEUETKOCTH, pa3MBITOCTH HEUETKOTO MHOKECTBA, M €r0 CBOMCTBRA.
Ilonstue Qasudukaiuun u neda3zuGUKAIAA HEYeTKOTO MHOXecTBa. MeTOobl
nedasv@UKaIMK: METOJ LIEHTpa TSKECTH, METOI MeIWaHBI, METOIBl Pa3zIHIHBIX
MakcuMyMoB. OmpeneneHne W BHABI HEUYETKUX OTHOIIECHHH. MHO)KeCTBEHHBIE
onepalMd C HEYETKHMH OTHOIIEHWSAMHU. KOMIO3WIHsS HEYETKHX OTHOIISHHH,
MakcuMUHHAs KOMIIO3ULIMS HEUYETKUX OTHOIIeHHU#. TpaH3UTHBHOE 3aMBIKAHHE
HEYETKHUX OTHOIIeHHH. PedIeKCUBHOCTE, CHMMETPHUHOCTD, CHIbHAS JTHHEHHOCTS,
cnabas TMHEHHOCTh, Pe(IEKCUBHOCTE U TPaH3UTHBHOCTE. OTHOIIEHUS CXOJCTBA H
paznuuud. [lopsanku u crnabele mopsigku. [loHATHE HEYETKOro 9YHCIa |
apupMeTHUecKuX necTBuit ¢ HUMH. L - R 4mcia, TpeyronbHbele HEYeTKHE YHCIIA.
IIpoGyieMbl HeYeTKOH apu(pMETUKH: 0OpaTHBIE YHCIa, CBOHCTBO AUCTPHOYTHBHOCTH
yMHOXeHHS 1o cymMe. [ Toratne HeueTko# ¢pynkuuu. [Ipunnun cynepmo3uiiuu 3ae.
HeveTkoe IUHIBUCTHYECKOE IMPEACTaBICHHE MCTHHHOCTH JIOXKHOCTH. I[IOHATHE
JIMHTBUCTHYECKOW  HEOIpelelleHHOCTU. HeweTkwe  jorudeckwe  OmEparivu:
OTPUL@HHE,  KOHBIOHKIIMH,  OU3BIOHKIWS, HMMIUIMKAUS B  HCYHUCJIEHHHU
BBICKa3bIBaHWi. JIMHTBHCTHUYECKHE TIepeMeHHble. HedeTkoe BBICKa3bIBAHUE.
Heuerkas nuureuctuueckass noruka. OrmpeneneHne HedeTKOH 0a3bl 3HAHHH.
KomnosunuornHoe npaBuiio BeiBojia. HeueTkue sxcnepTHEIe cucTeMbl. @opManbHOe
MOHATHE HEYETKOIr0 aJifOPHUTMA, CIIOCOOBI €r0 BEITIONHEHUS. AJNTOPUTMEI HEYETKOH
ontumuszanyu. HedeTkue 1enu, orpaHUYeHHs U PEIISHUS IIPOrPaMMHUPOBaHHSL.

Teopus cucTeM H cCHCTeMHBIH aHATH3

[lonatue cucTeMbl, MNOHATHE CHCTEMHOI'0  aHaliu3a, CHCTEMHOCTH
OKpYKaroILEro MHpa; CHUCTEMHOE OINHCAaHUWE DKOHOMHUYECKOTO aHau3a; METOJbI
uccaenoBanus cucteM. CIOXKHBIE CHCTEMBI B OKPYXAKOIIEM MHpe. ACHEKTHI
CHUCTEMHOCTH:  OHTOJOTHYECKHH, FTHOCEOJIOTHYECKUM, METOIOIOrHUECKHH.
[lonsite cucremoobpasyromero ¢akropa. OCHOBHBIE CHCTEMOOOpPA3YIOIIHE
¢axTopsl. Pa3BuTHE TEOpHMH CHCTEM M CHCTEMHOIO aHaiIu3a. Teopus CHUCTeM Kak
Hayka. Tpu KOMIIOHEHTa HayKH O cucTeMax. CHCTEMOJIOTHS ¥ TPaAUIIMOHHBIE HAYKH.
JBa uzmepenus B Hayke. [loHsTHE CIIOXKHOCTH cHcTEMBI. [10IX0IBI K ONIpEeIeIeHHUIO



cioxkHocTd., CTpykTypHas MW IpoOLEAypHAas CIOXKHOCTh. BhUHCIHTEIRHAS
cinoxHocTe. [Ipenen bpemmepmanna. Cranosnenue obieii teopuu cuctem (OTC).
Teopus cuctem Kak Hayka. Tpu KOMIIOHEHTa Hayku o cucteMax. CHCTEMOJIOTHS |
TpaJAULMOHHEIE Hayku. [[Ba u3MepeHus B Hayke. CHCTeMBl ¥ 3aKOHOMEPHOCTH HX
GYHKIIMOHHpOBaHUS U pa3BuThs. llepexomnsle mpomeccel. [IpuHIHI 0OpaTHOMH
CBA3U. MeTronbl W MOIEIM TEOPUM CHUCTEM. YIIPaBISIEMOCThb, IOCTHXHUMOCTE,
YCTOMYHUBOCTh. DJIEMEHThl TEOPUHU alallTUBHBIX cucTeM. OCHOBHBIE JTAITBI U IITKOJIBI
B Pa3BUTUHU CHCTEM M CUCTEMHOI0 aHainu3a. OCHOBBI CHCTEMHOI'0 aHAJIA3a: CUCTEMA U
€€ CBOMCTBA; JECKPUNTHBHBIE W KOHCTPYKTHBHBIE OIpEHeleHHS B CHCTEMHOM
aHanu3e; MPUHLMIBI CUCTEMHOCTH M KOMIUIEKCHOCTH; IPUHIIMII MOAETHPOBaHUS.
Cuctrema obwekra (o [x.Kmupy). @opmanibHast 3arnuck CHCTEMBI OOBEKTa U ee
uHTeprnpeTauus. [loHSTHE W3MEpeHUs; W3MEpPUTENbHBIE IIKaNbl; THUIBl IIKAN:
HOMHHaJIbHAS IIKaJa (HauMEHOBaHUH); paHrosas Ikaia (OpAUHAIbHAs, TOPSIAKa);
WHTepBaJibHAs IlIKaNa; IIKajga OTHOLIEHWH (KonuuecTBeHHas). JlomycTUMEle
CTATUCTUYECKHE Ollepald HaJ JJIeMEeHTaMH IIKall, IIpeodpa3oBaHUs KA.
Oco0OeHHOCTH MPUMEHEHUS Pa3TWYHBIX THIIOB LIKaJ. Pa3iudyue Mexay NaHHBIMU
(HabmomeHWsIMH) ¥ BO3MOXKHBIMM 3HAa4YeHUSIMH JaHHBIX. OmpeneneHue LeTH
CHUCTEMBI; 3aKOHOMEpPHOCTH Ilesie00pa3oBaHus; BHUIBI U (DOPMBI IIpeICTaBICHUS
CTPYKTYp LieJie (ceTeBas CTPYKTYypa UIIU CETh, UEPAPXUIECKUE CTPYKTYPHI, CTPaThl U
SIIEIOHBI). METOOUKH aHalu3a Ieaed u  GYHKIHH CHCTEM YIIPaBICHUS.
CooTHoIIeHHS KaTeropui TUIIA COOBITHE, IBJICHUE, TIOBECHHE.
OYHKUHOHUPOBAHUE CHUCTEM B YCIOBHUAX HEOINPEICICHHOCTH; YNpPaBJICHHE B
yCIOBHSAX pucKa. KOHCTPYKTHBHOE OIpelelieHHe YIPaBICHYECKOrO aHalu3a:
CHUCTEMHOE onucanue. Moess Kak CpeICTBO YIpaBlIeHYecKoro ananusa. [IpuHuumnel
pa3paboTKH aHATUTHYECKHX HKOHOMHKO-MAaTeMaTHYeCKHX MOJENeH; IIOHATHE
VMHTALMOHHOTO MOJEIHPOBAaHUs 3KOHOMHYECKUX IpoleccoB. PaKkTOpHBIA aHAIN3
(bHUHAHCOBOH YCTOHYMBOCTH TIPW HCIOJB30BAHUU OPIWHAIBHOM IMKaBl. MeTOoIbI
OpTaHH3AI[|H CIOXKHBIX dKCIIepTU3. AHaIN3 HHGOPMAIMOHHBIX pecypcoB. Pa3sutue
CHUCTEM OpPraHW3alMOHHOIO YIIpaBIeHUS.

Teopusi NpUHATHSA pelIeHHH

OCHOBHBIE TIOHATHS B TEOPUM IIPUHSATHUSA pELICHUH «albTepHATHUBAY,
«pelIeHHe», «BbIOOPY, KIOJE3HOCTEY, «PAlMOHATBHOCTEY, «OITUMAIBHOCTEY U JIp.
Knaccubukanuss MeTOHOB MPUHATHS pelieHWd (AeTepMUHUPOBAHHBIC 3alayd,
BEPOSTHOCTHBIE 3aa4H, 3aJa4yll IS YCIIOBHM HEONpEeAeIeHHOCTH W 3aJadd [
ycinoBuit pucka). [IpobGiaema sprogudHocT M TpeOOBaHUS, NPEIBABIIEMEBIE K
MPUHATHIO PEIICHUH B HENMUHEHHOM CUCTeMHOM aHanuze. MHpopmarus kak pecypce,
o0ecreynBalOIMMK yrnpaBieHHe W BhIOOp MeToja aHanuza U 00paboTKU JaHHBIX.
IIpo6emMs! BEIOOpa HamIIydIlel albTepHATUBEI B HEJIMHEHHBIX poieccax. Moaenu



o0ocHOBaHMSA W  MONAECPXKKHA  IPUHATHS  pelIeHWdH H  MOJEIHpOBaHHE
HH(OPMAITHOHHBIX TEXHOIOTHI TOAAePIKKY IPUHATH pelieHui. MHdopMamoHHbIe
npobiieMsl TIpH TPHHATHM pemieHud. Mnentudukamms npobieM H MOCTaHOBKA
nenei. [Touck HeoOxoaUMON HH(POPMALIHH.

dopMHpOBaHUE KPUTEPUEB /15l OLIEHKH allbTepHaTUB. POpMHUPOBAHKE AIETEPHATHB.
ITocTpoeHue MOIENTH JJsl OLEHKH M BBIOOpa anbTepHaTWB. BeIOOp HawmydIueH
anbTepHaTUBBl. PaKTOp BPEMEHH B MOJENSAX W TEXHOIOIHMAX MOANEPIKKH NPHUHATHA
pereHuii. BHepeHue HHCTPYMEHTOB, MOZIEIIEH U TEXHOIOTHH IIONICPKKH TPUHSITHS
pewienuii. Pa3paboTka KpuTepueB W HHIMUKATOPOB I MOHHTOPHMHIA DEIIeHHH.
MOHUTOPHHT HCTIONHEHNS pelneHui. OLieHKa pe3yIbTaTOB BHEIPEHHH.

HNuTennexTyanbHble HHGOPMALHOHHBIE CHCTEMBI

[Toustue w 3amaunm wuckyccrBemHoro wuHreluiekta (MM). CoBpeMeHHOE
COCTOSIHME HAYYHBIX HccienoBannii B mpoektipoBanuu MMC. O6nactu npuMeHeH s
MU. OcHoBHBIE TOAXOABI K IOCTPOSHHMIO CHCTEM HCKYCCTBEHHOT'O HHTEIIEKTA.
IMpencrasinenue 3Hanuit ¢ momomibio cucteM npoxpykuun (CIT). Tpebosanue x CIL
Mexanusm BBoma. llpencrasmenuwe CII rpadamu. Ilpencrasnenne 3HAHUA
CEMaHTHYECKMMH  ceTssMH. JlMarpamMmbl  [pPOLELYPHOrO  IPEeICTaBICHHI
CEMAaHTUYECKUMH ceTAMH H BbIBOAbl. CemaHTHYeckue OTHOIIEHHS. Mopenu
IpenCcTaBleHnus HEYETKUX 3HAHWM M HeIeTepMUHHPOBAaHHBIE MPOILEAYPHI BBIBOIA
pemieHui. MeTo/Ibl HETOUHBIX PACCYXKIEHUH C HEHAIE)KHBIMHU 3HAHUSIMHU. O01me
CBEJIEHHS O HEYETKOW W BEepPOSTHOCTHOW jormkax. Apxurekrypa OC. PexuMmsl
dyskmonuposanus u knaccudukanus IC. O6onodxa VP-expert. OCHOBHEIE STAITbI
paszpabotku DC. S3siku nporpammvupoBanus MM (QyHKIHOHANEHOE, JIOTHYECKOE H

00BEKTHO-OPUEHTHPOBAHHOE IIPOrpaMMHUPOBAHUE). Hx CpaBHUTENbHAA
xapakTepuctuka. OO6Imas XapaKTepUCTHKa S3BIKOB IIPEICTABICHUSA 3HAHHIL.
OpeitMOBEIE SI3BIKH. S13b1KH MPOAYKIIMOHHO-OPUEHTHPOBAHHOI'O
MIpOrpaMMHUPOBaHUs. [ paMMaTHUKO-CEMaHTHYECKas obpaboTka TEKCTOB.

WHTenekTyansHee  WHOOPMAlHOHHO-TIOMCKOBEIE  CHCTEMBL.  OBPUCTHUYECKHE
meTonsl moucka peueHud B MHMC: KOHCTpYKTHBHBIE, JEKOMITIO3HIIMH,
MAaHHITYJIMPOBAHKE C MOJENBIO, IOKAIBHOE YITy4IIEHHE, IIOUCK PEIIeHHUH. DIeMEHTHI
TEOPUH M TEXHOJIOTHH MOCTPOCHMS MHTEIIEKTYalbHbIX JHAJIOrOBBIX CHCTEM. TecT
Trropunra. Mojenb HCKYCCTBEHHOIO HeipoHa. ApPXMTEKTypa HEHpPOHHBIX CETEH.
[TpukiagHble  BO3MOXKHOCTH — HeHpOHHBIX — ceTedl.  OCHOBHLIE — TOHATHS,
XapaKTEpUCTHKH W  apXUTEKTypbl MyJIBTHAreHTHBIX CHCTEM. [€XHOJIOTHH
MPOEKTUPOBAHUSI MYJIBTHAleHTHBIX CHCTEM. KHCTpyMeHTalbHBIC CpeicTBa ML
IIOCTPOEHUS MYJIbTHArEHTHBIX CHCTeM. VIHTenneKTyalbHBIM aHamu3 HOaHHBIX.
WnTepakTiBHas aHaTuTHYecKas oOpaborka naHHeIX OLAP. I'myOMHHBIA aHAIHU3
maHHEIX - Data Mining. Mcrone3oBanue MOHATHN HHIYKINH, AeAYKIHH 1 a01yKIIHH



B HCKYCCTBECHHOM HMHTEILICKTE.

BrruncauTe/ibHbIE CHCTEMbI, CETH H TeJIeKOMMYHHKAUHH

Wcropus passutus cpencts BT. [lokonenns OBM. Knaccuduranun SBM.
[Toustre apxutekTypsl DBM. @yHkinonansHas cxema OBM. V3nst DBM u kanainsl
cesa3u. [lpwanuner ¢on  Helimana., IlpusHcroHckas apxurekTypa OBM.
Kraccuduxanus ®@nunHa. [IponeccopHslii koHBelep. MHOrosaepHBIi IPOIECCOD.
MBHOTOIpOIECCOPHBIE CUCTEMBI. ApH(GMETUYeCKIe OCHOBB! ()YHKIIUOHUPOBAHHUS
OBM. Ilpencrasnenue uyucen. J[IBowunas apudmernka. Jlormueckne OCHOBEI
dyukuuonuposanus OBM. Ilpenukarel. Hopmanuzanms. Jlormgeckud 3J1€MEHT.
Koneunrlii 1mudposoii asromar. KiroueBol pexuM paboThl TPaH3UCTODA.
DnemenTtHas 6a3a DBM. Tpurrep. Peructp. Cymmatop. Kopmyc IIK. Matepunckas
riata. Kananel cBasu mexnay ymamu TIK. Tlpomeccop. OnepaTWBHas NaMSTE.
Cucremusie pecypest ITK. Buneononcucrema ITK. Monutop. IlocTosHHas namsTs B
IIK. Buemmnuue wuntepdeticel. Illuna USB. VerpolictBa BBOZa W BhIBOJA.
MynsTuMenuiinele  ycTpoiictBa. OCHOBBI IIPOrpaMMHOrO  ympasneHus OBM.
Anroputm. Mamunaas komanzaa. KomnerorepHas mnporpamma. IIporpammuoe
obecneuenne DBM. OnepannonHas cucteMa. [Iporieccel ¥ MOTOKH. BeITecHsromIast
MHOro3aja4yHocTh. @aitioBas cuctema. [loHATHE BEIYHMCIMTEIBHOM  CETH.
KommonenTs! ceteit. OcHOBHas 3ajaya ceTeBoro B3anMonaeicTBusa. Knaccudukanuu
cereit. Kommyrauuss B cersx. [loHstue Tomonoruu. IloHsATHE MHOIOYpOBHEBOU
MOJIETTH CEeTeBOro B3ammojeicTBus. CeTeBod MPOTOKOI W IPOTOKOJEBHEIM CTEK.
Mogens OSI. Mogens creka TCP/IP (DoD). CereBas apxurektypa. CeTeBoi
uHTepdeiic. Meromsl moctynma k cpere Iepenaud. KoaupoBaHWe CHTHAIOB.
®usuyeckas anpecanus. CereBoit kanp (dpeiim). Apxurektypsl Ethernet, Wi-Fi,
BlueThooth. Anpecanus B KOMIBIOTEPHBIX CeTAX. AJpPECHOe IPOCTPAHCTRBO.
1Py4-anpecatms. ARP. 1Py6-anpecanmss. DHCP. DNS. Texnonorms NAT.
Tpancnoptreiit ypoBenb Mogenu TCPJIP. Ilporokonsr TCP u UDP. Metozst
B3aMMO/ICHCTBHS B FeTepOreHHkIX ceTsix. MapuipyTusamus. Poyrep. IIporokomns: RIP
u OSPF. Ceru obmero nons3zobanus. Cers Muteprer. Ciyxba Web. O6naunslie
texHojiorud. Texnonorus VPN,

Ba3kl 1aHHBIX
Veranoska SQL server. Ymopasnenue ciyxOamu. HacTpoiika mpas goctyna.
Tumsl pasHbX. [lepsuuneni ko4, Onepaluu peldlIMOHHOM anrebpel. Teopwus
nopMasmmzaiwn. [loustue 1H®, 2H®, SHO, 4H®. TpaguiioHHbIe OIepalMy Hal
MHOXeCTBaMHU. MCroNb30BaHHE B 3alpoce HECKOJIBKMX MCTOYHHMKOB 3allHCEH.
®yHKIMM 118 paboThl CO 3HAYCHWSAMH NaThl W BpeMeHH. DyHkimu paboTsl CO
ctpokamu. Yucnossie GyHKuuu. ArperatHble GyHkiuu. [IpeoOpasoBaHuie NTaHHBIX.



Omnepanyu coenuHeHus. SIBHbIe onepanuyu obvenwHeHHs. PasHocTh. [lepeceuenue.
Group By Having. Insert Into, Update, Delete. Ckansprsie dyukiun, OyHKINH,
BO3Bpalarouye Tabnuunoe 3Hauenue. Kypcopsr. ukisl, Yenosus. MS Visual Basic
2010, Ceasp ¢ BJI. DataSet, DataTable, Date Adapter. Mcnoms3oBanue OleDB,
SqlBD.
IIpoexkTHpOoBaHHe HHPOPMATHOHHBIX CHCTEM

IIpenmer u Merox kypca "llpoextmpoBanue WH(DOPMALMOHHBEIX cHCTEM".
[lonsTHe >KOHOMHUecKoH HHGopManmoHHOU cuctembl. Kiaccer MIC. CrpykTypa
OJTHOTIOJIB30BATENILCKOH ¥ MHOIOIIOJIB30BaTENbCKOM, Maloi u KopropatusHoit VC,
JokansHod M pacnpeneneHHoid MC, coctaB M HazHaueHHe noacucreM. OCHOBHEIE
ocoOeHHOCTH coBpeMeHHBIX IpoekToB MC. Dransl coznanus UC: dopmupoBanme
TpeOoBaHMH, KOHLENTyalbHOE IIPOEKTHPOBaHHE, CIeNMGHKALNS IPUIOKEHHIH,
paspaboTka Mozened, UHTerpalus M TeCTUPOBaHWE WH()OPMAIMOHHOM CHCTEMEI.
Mertozb! mporpaMMHON HHXXeHepHuH B npoektupoBaHuu UC. TToHATHE XKU3HEHHOTO
nukiaa IIO MC. Ilpomecchl >KM3HEHHOTO IIMKJIA: OCHOBHBIE, BCIIOMOTATENLHEIE,
opra"usaioHssle. CollepkaHue | B3aMOCBS3b IIPOIIECCOB XU3HEHHOTO 1tukiaa [10
MC. Mopenu JXM3HEHHOTO IIMKJA: KacKajgHast, MOJEJb C IPOMEKYTOUYHBIM
KoHTposieM, cnupanbHas. Craguu xusHeHHoro nukina [10 UC. PermamenTtarus
IIPOLIECCOB IPOEKTUPOBAHHS B OTEUECTBEHHBIX M MEXIYHAPOIOHBIX CTaHIapTax.
Kanonuyeckoe npoexktupoBanne MC. Craguu W 3Tamsl nporecca KaHOHUYECKOIo
npoektupoBanus MC. Llenu u 3amauu mpemmpoekTHOH cramgwu co3manus HC.
Mopenu nesrensHocTd opranuzauuu ('kak ects" W "kak mommkHO ObITh"'). CocTaB
paboT Ha cTafMM TEXHHYECKOro W pabodero npoextupoBanus. CocTaB MpOEKTHOM
nokyMeHtanuu. TumnoBoe mnpoexktupoBanue MC. IloHATHE THUIIOBOIO TIIPOEKTA,
Opeanochulkd  Tunu3zanud.  OOBEeKTBl  TUmM3alwd.  MeTOOBl  THIIOBOTO
npoekTHpoBaHusA. OueHka 3(Q(EKTHUBHOCTH HCIONB30BAHUS THIIOBBIX PEILICHUH.
Tunosoe mnpoextHoe pemenune (TIIP). Kmaccer m ctpykrypa TIIP. CoctaB
COJEep)KaHHEe  OIepalldii  TUIIOBOTO  3yeMeHTHoro  mpoektupoBanus HC.
DysKkUMOHaNBHBIE NakeTsl npuknagseix nporpamm (ITIIIT) xak ocmoBa TIIP.
Apnanranus tunosod MC. Metons! 1 cpenctsa npoToTuniHoro npoektuposanus MC.
OCHOBHBIE  TIOHSTHS ~ OpPraHU3allMOHHOro  Ou3Hec-MoneaupoBaHuA. MuccHs
KOMIIAaHWHU, JIEPEBO LeNied W CTpaTervu WX AOCTHxeHHs. CTaruyecKoe OIMCaHue
KOMIIaHWM: OH3HEC-IIOTeHLMal KOMIIaHWM, (YHKIHMOHAT KOMITAHUH, 30HBEI
OTBETCTBEHHOCTH MeHeJKMeHTa. J[nHaMuuecKoe onrcanie KoMnaHuu. [IporieccHele
[IOTOKOBBIE MoJiend. Mojienu cTpyKTyp JaHHbIX. [TonHas 6u3Hec-Monens KOMIaHuH.
[1Ta61oHEI OpraHU3aI[HOHHOTO Ou3HeC-MOeTUPOBAHUS. [TocTpoenue
OpraHU3allMOHHO-(YHKIIMOHANIBHON CTPYKTYpPhl KOMIITAHHM. OTambl pa3paboTKH
[Tomoxxenust 00  OpraHU3alMOHHO-(YHKIMOHAIBHOW  CTPYKTYpe  KOMIIAHHH.
WHubopmalioHHEIE TEXHOIOTUH OpraHU3allMOHHOIO MoJenupoBaHus. [IporeccHble



MOTOKOBEIE MoJend. [IporeccHBI TOAXOA K OpraHu3allid [IeATeIbHOCTH
opraHuzauuy. CBs3b KOHUENIUN MPOLECCHOro MOAX0/a ¢ KOHIEeMIueH MaTpUIHOH
opranu3anyi. OCHOBHBEIE 3JEMEHTEI IIPOLECCHOT0 MOAXO0Ja: I'PaHHULBI Mpolecca,
KJIIOYEBBIE POJIH, IEPEBO LIENeH, IepeBO MoKaszaresieH.

Brinenenue u xnaccrugukamus nporeccos. OCHOBHBIE MPOIECCHI, MTPOIECCH
yIpaBleHus, Tpouecckl obecriedenus. Pedepentusie wmoxpenu. IIposenexue
IPeanpOeKTHOTO oOcenoBaHus OpraHMU3all}H. AnKeTHpOBaHUE,
HHTEepBBIONpOBaHue, Qororpadbus pabodero BpeMeHM TIepcoHala. Pe3ynpTaTsl
MIPeNPOeKTHOT0 0bcIe10BaHus.

MeTtononoruu MoieTHpoBaHus mpeaMeTHol obnactu. CTpyKTypHas MOIENb
npeaMeTHoH obnactu. OObekTHas cCTpykTypa. OyHKIHOHAIBHAsA CTPYKTYpa.
CtpykTypa yTIpaBIeHHUS. Opranu3zaiionHas CTPYKTYypa.
(DYHKITHOHATBHO-OPUEHTHPOBAHHBIE U 00BEKTHO-OPHEHTUPOBAHHEIE METOOIOTHH
OMUCaHMWs  mpeaMeTHoM — obsacth.  @yHkuuonanpHas  Mertomuka  IDEF.
@OyHKIHOHATBHAS METOIMKa ITOTOKOB HaHHBIX., (OOBEKTHO-OPHEHTHpPOBaHHAS
Metonuka. CpaBHEHHE CYyIIECTBYHOIMX MeToAuK. CHHTeTHYecKas METOIHKA.
Case-cpencTBa 11 MOICITUPOBAHUS JIETIOBBIX MpolieccoB. MHCTpyMeHTaNbHAS cpelia
BPwin. [Tpunnuns! noctpoenus monenu IDEFOQ: koHTekcTHas nuarpamma, cyOBeKT
MOJENUpPOBaHusA, Lelb W To4yka 3peHus. J[uarpammel IDEFO0: koHTekcTHas
JIarpaMma; JHarpaMMbl JIEKOMITO3WIIMH;, IWarpaMMbl JI€peBa Y3JIOB; OUArpaMMBbI
toneko s okcrosunuu  (FEO). PabGoter  (Activity). Crpenku  (Arrow).
Tynnenuposanue ctpenok. Hymepauus pabor u nuarpamm. Kapkac auarpammsl.
Cnusuue u pacmeruieHde Moneneil. Co3ganue oT4eToB. CTOMMOCTHBIM aHANIM3:
o0BEKT 3aTpaTr, ABWTaTeNb 3aTpar, LeHTp 3artpar. CBoiicTBa, ompenensieMble
nons3oBarenieM (UDP). Iuarpammbel motokoB naHHbX (Data Flow Diagramming):
paboThl, BHELIHHE CYIIHOCTHU (CCHUIKH), IIOTOKH paboT, XpaHWIUIIA JaHHBIX. MeTox
omucanus mporeccoB IDEF3: pabGoTel, cBsi3u, OOBEKTHI CCHUIOK, IEPEKPECTKH.
MMUTaMOHHOE MOJENUPOBaHME: WCTOYHHUKM M CTOKHM, O4Yepelu, IIPOLECCHI.
NudopmanmonHoe  obecreuenne MC.  BuemamwmuHoe — uH(OpMalMOHHOE
obecrieuenue. OcHOBHBIE TOHATHS Kiaccupukauuu wHopMmanuu. lloHstus u
OCHOBHbIC TpeboBaHHS K cHcTeMe KoaupoBaHus wuHpopmauuu. CoctaB H
CoIep)XaHWe  Olepalui  IpoeKTUpoBaHUs  kiaccubukaropoB.  Cucrema
JOKyMEHTaLUH. BryTpumammHHoe UH(QOPMAIIHOHHOE obecrieueHue.
[TpoekTHpoBaHHe 3KpaHHBIX (OPM AIEKTPOHHEIX NOKyMeHTOB. MHQopmannonHas
0aza ® crocoObl ee opraHu3zanuu. MopenupoBanue maHHblX. Meton [DEFI.
OtobpaxeHue MOZIENH JaHHBIX B MHCTpyMeHTaIbHOM cpencTBe ERwin. UnTepdetic
ERwin. YpoBHu otoOpaxeHus monenu. Co3gaHHe JIOTHYECKOH MOIENH NaHHBIX:
YPOBHH JIOTHYECKOH MOJENH; CYIIHOCTH WU aTpHOYyTHI; CBA3M; THUIIBI CYIIHOCTEH M
Hepapxus HacleJOBaHHs, KIFOYH, HOpMalu3alus OaHHBIX; JoMmeHBl. Coznanue



bu3ugecKoi MoIeNr: YPOBHH QU3UUIeCKO Moeny; TabJIHIbl; paBuIla BIUAIAN U
3HaYeHHWE TI0 YMOJYAHHIO; WHAEKCHl, TPUITEPBl W XpaHHUMBIE IIPOLEAYpHI;
MTPOEKTUPOBaHNWE XPAHWIHUII JaHHEIX; BeraucIeHne pamepa b/I; mpsMoe u oOpaTHOE
npoekTupoBaHue. ['eHepanus KoJa KIMEHTCKOW dacTu ¢ mnomoumbio ERwin:
paciiupeHHble aTpuOyThl; reHepauus kojga B Visual Basic. Co3maHue oT4eTOB.
['eneparust  crmoBapeit. Pa3paboTka TexHuueckoro 3amaHms. PaspaboTka
TexHu4yeckoro 3amanus Ha cosganue KMC. MHWcerounwkum wuHQOpMandyd IS
bopMUpOBaHHUA TEXHWYECKOTO 3aiaHus. [IpuMepsl 3alloNHEHHs pa3eioB
noxymeHnra. JluarpamMel B UML. Kiacchl U cTepeoTumns! KaccoB. AccoraTuBHbBIE
Kitaccel. OCHOBHBIE 3JIEMEHTHI IWArpaMM B3aUMOJIEHCTBUS — O0OBEKThI, COOOIIIEHHS.
JuarpaMMBI COCTOSIHUI: Ha9allbHOTO COCTOSIHUS, KOHEYHOTO COCTOSIHUSA, IEPEX0/IbI.
BrnoxeHHOCTE cOCTOSHUN. JlMarpaMMbl BHEIPEHMs: IOJCHCTEMBI, KOMIIOHEHTEI,
cBa3u. CTepeoTuIibl KOMIoHeHT. JluarpamMmel pazmereHus. OcHoBHble TUnbl UML-
oWarpamMM, HCIIOIB3yeMble B TIPOEKTUPOBAHMHM WHGOPMAIIMOHHBIX  CHCTEM.
B3aumocssa3u mexnay auarpammamu. llopnepkxka UML uTepaTHBHOro mnpouecca
nmpoektupoBanus MC. Ortansl npoextupoBanus KMC: momenuposanue OwusHec-
TIpeIeIeHTOB, pa3paboTka Moienu Ou3Hec-00beKTOB, pa3paboTka KOHIENTYalIbHOM
MOJICTTH JaHHBIX, pa3paboTka TpeOoBaHMM K cucTeMme, aHaiu3 TpeOOBaHUM H
IIpeIBapUTeIbHOE TIPOEKTHPOBaHNe CUCTeMBI, pa3paboTka Mojenel 0a3bl JaHHBIX U
NIPUJIOYKEHHH, IPOEKTUPOBAHKE (PU3UUECKON peanu3alui CUCTEMBI.

Hudopmanuonnas 6e30macHOCTb

Anamuz  yrpo3  WHQOpPMAIMOHHOW  Oe3omacHOCTH. AHaMH3  yrpo3
KOPIIOPaTHBHBIX ceTed. XapaKTepHble OCOOEHHOCTH CETEBBIX aTak. YTI'PO3bl H
ys3BUMOCTH  OecnpoBojHbIX — cereil.  Tewmenuum — passutus M T-yrpos.
KpumuHanmm3anus arak Ha KOMIIBIOTEPHBIE CEeTH M CHCTeMBl. [losiBeHHe
kuOepopyus i1 BeleHHd TeXHoJorudeckux KubepBoiH. (ObecredeHue
nHGOPMaIlMOHHON 0e30MacHOCTH KOMITBIOTEPHBIX CHCTEM. Mepesl M CpelcTBa
obecrnieuenuss uHMOpManMOHHON ©Oe3omacHocTu. [lyTm pemenus mpoOieM
uHpopMalMOHHOK  OesomacHocTd.  Ponb  craaaproB  MHGOPMAIMOHHOM
Ge3zomacHOCTH. MeXIyHapOAHBIE CTaHAAPTHI WHGMOOPMAIMOHHON 0e301TacHOCTH.
Crangapter ISO/IEC 17799:2002 (BS 7799:2000). I'epmanckuii cranmapt BSI.
Mexnynaponueii  cragmapt ISO 15408. «OOmwue xputepuu Oe301acCHOCTH
MH(POPMAaLMOHHEIX TeXHOJI0rHi». CTaHaapTel A1 6ecripoBOAHEIX ceTel. CTaHmapTHI
uHpOopManMOHHOM Oe3omacHoctt st MHrepHera. OTedecTBEHHBIE CTaHIAPTHI
OesonmacHocTH MHGOPMAIMOHHEIX TexHojoruit. Cranmapt «KpuTepuu OIEHKH
OezomacHocTH HHGopManuoHHBIX TexHOonorui» I'OCT P HMCO/MDK 15408.
OcHoBHEIE TTOHATHS KpuTorpadudeckod 3ammrel uHGopMaruu. CHMMeTpHYHBIE
KpUNTOCHCTeMB! H(ppoBanus. AnroputMmsl mudposanust DES u 3-DES. Cranmapt
mudposanus ['OCT 28147-89. Crammapr umbposanus AES. Jpyrue



CUMMETPUYHBIE KPHITO-aIrOpUTMEL. (OCHOBHBIE pEXUMBI pPabOTH  0JI0YHOIO
CHMMETPHYHOIO  QJITOPUTMA. OcobeHHOCTH  TPUMEHEHHS  aAITOPUTMOB
CUMMETpPHYHOro IM(poBaHus. ACUMMETPUYHBIE KPUNTOCUCTEMEI MIHM(POBAHUS.
Anroput™m mmmbpoBanus RSA. OyHKIMM X3UIAPOBaHUS. DJIEKTPOHHAS MHGpPOBasd
nojnuck. OredecTBeHHBIH craHmapt Imdposod moamucu ['OCT P 34.10-2001.
KopnopatuBHas HHGOpMAaIIMOHHAS CHCTEMA C TPATUIIMOHHON CTPYKTYpOH. CHCTEMBI
«o0OmavyHBIX»  BBIYHCIEHHHA. MHOroypoBHeBbIM mOAX0d K  0OecledeHHIo
uHpopmarmonnoit 6e3onacHoct KMC. be3onacHocTs «00/Ia9HBIX» BBYHCICHUH.
KoHIenusa nocTpoeH s BUPTyalibHbIX 3alluieHHbIx cetelt VPN. PN-pemenns a4
MoCTpoeHus 3amuiieHHsrx cetedd. CoBpemennsle VPN-mpomyktel. OcobeHHOCTH
yaajeHHoro pgoctyma. CpeiacTBa M TPOTOKOJBl ayTeHTH(HUKAIMH yAAJIEHHBIX
noJsib3oBatesied. LleHTpaliM30BaHHBIA KOHTPOJIbL yAajeHHoro npoctyna. IIporoxon
Kerberos.

buonndopmaruka

buoundopmaruka u 6GuouHpOpPMaLOHHEIe cucTeMbl. bruonndopMartuka u eé
MECTO B COBPEMEHHBIX HccIeoBaHuAX. MIHpopMaImoHHbIe TEXHOIOTHH, HAXOISAIIHE
npuMeHeHHe B OuouHpopmatuke.  OCHOBHBIE — 3a/Jayd  [IPUKIIATHOU
6uonHpopmatuku. [loHATHE 0 OGHOTEXHHYECKHX CHCTEMax M MX KilacCHUKaIys.
MeToabl monydeHus ¥ o0paboTku OMOMETUIIMHCKHAX NaHHBIX. PONb TEXHUYECKUX
CPEICTB W BBIYHUCIUTEIBHOM TEXHUKH B IMPOBEACHHU MEIUKO-OUOJIOTMYECKOTO
JKCIIepUMeHTa, B 00paboTke W aHanlu3e OHOMETUIIMHCKMX AaHHBIX. OcoOeHHOCTH
IPUMEHEHHUS] COBPEMEHHBIX NH(QOPMalIMOHHEIX TEXHOJIOTUH B MEIUIIAHE.

HNHdopMallHOHHEIE MTOTOKM B CHCTEMaX KOMIIBIOTEPHOTO MOJEIHPOBaHUS
OHOJOrHYeCcKMX CHCTeM. Pa3paboTka KOMIIBIOTEPHBIX MoOZeNed IIpOLeccoB,
IIPOUCXOMASIIUX B OpTraHU3ME YeloBeKa.

MegunnHckas KuOepHeTHKA

KommetorepHoe MogmenupoBanue. LleHTpanbHas HaydHas Iapajaurma
cucTeMHOM Onosoruy. OCHOBHbIE HHCTPYMEHTHI JIs TEOPETUIECKOTO UCCIIeJOBaHUsA
¥ TIOHUMaHHS MEXaHU3MOB (YHKIIMOHHPOBAHMS CIOXHBIX JKHBBIX CHCTEM.
OHTOJIOTHH ¥ CHCTEMATH3alus OMOMETUITMHCKUX NaHHBIX. BHouH(popMaTHdYecKue
METOALI B IPOTEOMHKE M T'eHOMHKe. VIHTerpamuss OHOMEIMIIMHCKHMX IaHHBIX.
Owmmukc-rexnonorun. [loaxonsl, anropuTMbl W 0a3bl OAHHBIX Ul WHTErPaAIUH
OMOMEIUITMHCKIX JaHHBIX. | eHHBIE CETH.

[pencraBienue o pacimppoBke reHoMa. basbl JaHHBIX 110 TEHOMY Y€I0BEKa.
AHanu3 TeHeTHYeCKUX II0CIIeN0BaTeIbHOCTEH, 3BOMIOLMOHHAS BEYHUCITHTEIbHAS
owosorusi. [lpoBeneHWe OIEHKH OMOIOTHYECKOTO pa3HOOOpas3us, aHHOTAIHA
r€HOMOB.

MeToasl BH3yalHM3allMd M CTAaTUCTHYeCKOW 00paboTku OHOMETUIIMHCKUX
IaHHBIX. AITOPUTMHYECKOE U ITPOrpaMMHOe obecneueHre MeIuKO-0M0IOTHUeCKHX
uccienosanuit, OcoOOGEHHOCTH NPUMEHEHHS IMPOIPaMMHBIX CPEICTB Ul PELUEHHS
3a]1a4 aBTOMATH3AI|H ITPOBEIeHHs OMOIOIrHYECKHUX UCCIIEI0BaHHH.



BHoTeXHHYeCKHe CHCTEMbI H TeXHOJIOTHH

PaspaboTka, IUIaHMpOBaHHE, BHEAPEHHE MaTEMATHYECKHX  METOJOB,
aITOPUTMOB, [POTPaMM, HCIIONb3YeMBIX JUI  aHalM3a MEIAWIHWHCKOH |
6uomnorndeckoil wuHMoOpMauuu. JMCKPUMHHAHTHBIA aHamu3 OMOMEIHIMHCKUAX
JIAHHBIX. PerpeccHoHHbIM aHaiM3 OMOMENUIMHCKUX OaHHBIX. KiacTepHBId aHAIU3
OHOMEIUIIMHCKIX TaHHBIX. Ananus CIEKTPaJIbHBIX XapaKTepUCTHK
OMOMEIMIMHCKUX JaHHBIX. AHAIN3 KOPPEIUPOBAHHBIX OMOIOTHYECKUX ITPOIIECCOB.
ATreHTHOE MOJIeTHPOBAaHHE MEIMKO-ONOMIOTHYECKIX CUCTEM.

[Tporpammsl mmst 00paboTKH M aHauM3a OMOMENMIMHCKHX JAaHHBIX.
IIporpaMMsl ist KTaccH(UKanuy 00pa3oB ¥ NPHHATHSA IHATHOCTHYIECKAX PEIICHUH.
TpancmopTHpOBKa JaHHBIX MEIHKO-OHOTIOTHYECKUX HCCIENOBaHMH. 3alluIleHHbIE
kaHaiel cBs3d. OpraHu3alus AaHHBIX B MYJIBTHIEHTPOBBIX HCCIEIOBaHUSAX C
OONBIIUME MacCUBaMH TaHHBIX.

3. ITPUMEPHBIN IEPEYEHD BOITPOCOB K BCTYIIUTEJIBHOMY
HCIIBITAHHUIO
MeToabl ONTHMH3ALHH

1 O61mas 3axaya JIHHEHHOTO TporpaMMUpoBanusd. MeTos ee peleHHs.
2. OcHoBHAas TeopeMa JIMHEHHOIO IPOrpaMMHPOBaHHS.
3. O6Imas MOCTaHOBKAa 3a/1ay HEeJIMHEeHHOro IporpaMMupoBaHus. Metomsr ee
pelLIeHns.
4. Monens ynpaBieHus 3allacaMH.
5 Turnbl MapKOBCKHX IIPOLIECCOB.
6. OcHOBHBIE TEOPEMBI MATPUYHBIX ¥ OMMATPUYHEIX HUIP.
OnepannoHHbBIE CHCTEMBI
1. VcTopus pasBUTHs CHCTEMHOTO IporpaMMHoro obecredenus. HasHaueHue
omepannoHHbIX cucteM. Kiaccudukauyu onepannoHHbIX CHCTEM.
2. ApxuTeKTypa U (QyHKIHOHAIbHbIE KOMIOHEHTEI OIEPAl[HOHHON CHCTEMBI.
3. [Tpoueccel u moTOKH. [ImaHMpoBaHME W AUCTIETIEPU3ALUS IPOLECCOB H
IIOTOKOB.
4. Haznauenne u TUNBI NpepelBaHUH. CHHXpOHH3ANKS ITPOLECCOB U ITOTOKOB.
[TpenoTBpalieHue TYIIHKOB.
5. OYHKIUE ONMEPANMOHHOM CHCTEMBI 110 YIIPABICHHIO MaMITHIO. AJTOPHTMBI

pacipeneiCHus IIaMsiaTH. CBonuHr 1 BHPTYalIbHAas IIaMATh.

HeueTkass MaTeMaTHKA
1. OCHOBHBIE OIIpe/esIeH s U OIepaliy Ha HEYeTKUX MHOKeCTBax. [IpHHIHAIIE]
000011IeHNs ¥ TEKOMITO3HIUH.
2. MareMaTHdecKue OCHOBLI HeueTKo# nmoruku. Heuerkas JOoruKka B y3KOM H
IIHPOKOM CMbIcNax. THIIBI HEYETKHX KOHTPOJLIEPOB.
3. OnepanWy Haj HEYSTKMMM OTHOWeHHAMH. KiacTepusalus Ha OCHOBE
HEYEeTKUX OTHOLIEHUH.
4. Heuerkuit meton uepapxuii Caatu.



o HeueTkne KOTHUTUBHEIE KAapTHI.

Teopusi cMcTeM M CHCTEMHBIH aHATH3

1 TMousiie cucTeMbl. CHCTEMa, MOJCHCTEMA, 3TEMEHT, (YHKIMS CHCTEMEL,
BHELIHSAs Cpella, CBS3H, OTPaHHYEHH s, KPUTEPHH, IEIb.

2, IIpuBenute W3BECTHBIE BaM CHCTEMBI Knaccudukanmy Mozmenei. Crenaite
aHamu3 o9THX Kiaccuukanui. Ha Kakux OCHOBAHMAX — BBIMOTHEHBEL  3TH
KaaccuuKauu?

3. OcHOBHBIE [IPUHIIHIIBI CUCTEMHOTO aHaJM3a.

4. CucreMa W cpela. B3amMoneHcTBHE CHCTEMBI CO CPElOH H 0COOEHHOCTH
rccienoBanus cpebl. OTKPBITOCTE ¥ MHI€PEHTHOCTh CHCTEMBI.

5. 3aKOHOMEPHOCTH CHCTeM, (YHKIMOHUPOBAHHA W PasBUTHA CHCTEM, HX
OCYIIECTBUMOCTH.

6. Anamu3 neneit u pyuximit. CTpatuduiurpoBasue.

s Paboume STambl pealH3allid CUCTeMHOro amanusa (mo OnTHepy, Sury,
denopeHKo).

8. HMadopMaLHOHHBIE CHCTEMBI C TTO3ULUH CHCTEMHOIO
ananu3a (IOHSTHE, HCTOPHS, IEPCIIEKTUBL).

0. CrCcTeMHBIH aHAIN3 IPeIMETHOH 001acTH.

Teopusi NPUHATHSA pelIeHHH
1. THIBI ¥ BHIBI PEIICHHH.
2. [ToHSTHS «THIO, TPHHAMAIOIIEE PEIIEHNe), KyPOBEHb PEIICHUA», KKATECTBO
pELICHHD.
Dramsl Ipoliecca IPUHATHS PELICHHH.
Pasuais MLy JTAIHBIME, SKCIIEPTHBIME U YIPABICHIECKIMHY PCIICHUAMH.
AKCHOMBI PAIlOHATBHOTO IPUHATHUS PELICHH.
XapakTepHbIe 9BPHCTAKY U CTEPEOTUIIBI IPYU IIPUHATHN pELIECHHMN.
[TcuXOIOTHS MPUHATHS PELICHHH TIPH HEOIPEACICHHOCTH H PHCKE.
CxeMBI TOJIOCOBAHHUS TIPU IPHHATHH KOJIEKTHBHBIX PEIICHHH.
CpeJicTBa MOAEPXKKH IPUHSTHS PELICHHUH.

o B0 =1 oh W B W)

NHTenneKkTyalbHble HHPOPMANHOHHBIE CHCTEMBI
1. PoJb ¥ MECTO MHTEIUIEKTYalIbHBIX HH(GOPMAIIMOHHBIX CHCTEM B YIIPaBJICHUH
KOHOMMYECKAMH 00BEKTAMH.

2. HuTennekTyaibHble TEXHOIOTHH Ha OCHOBE HHKCHEPUH 3HAHUM.

3 ApxuTekTypa HHQOPMAIKHOHHBIX HHTEIUICKTYaIbHBIX CHCTEM.

4. O6yueHue B HHTEJJIEKTyallbHBIX CHCTEMaX.

5. ransl npoextruposanug UMC.

6. MeToIbI HETEUIEKTYaIbHOTO aHal3a Gu3Hec-HHPOPMAIIH.
BuiuscIuTeIbHbIE CHCTEMBI, CETH H TeJIeKOMMYHHKAHH

1. JToruyeckue ocHOBEI OBM.

2 DneMeHTHI OyIeBo# anreGpsl, MAHUMA3AIMA H CHHTE3 JIOTHIECKUX CXCM.

3. eMeHTHl U TUIIOBEIE Y3/Ibl KOMIIBIOTEPA.

4, Kom6unanuonnsle (mudparopa, Aemudpparop H T.JI.), HaKalIMBalOIIHe -



TPHUITEPBI, PETUCTPEI, CUETIUKH.

5 [TprHIUD IPOTPAMMHOTO YIIPaBICHHS.

6. Mamuna ¢oun-Heiimana, 1Ba KJIACCHYECKUX THIA - C o0lieil maMsThIO, C
pas/elleHHOl TaMATBIO, apH(PMETHKO-TOTHYECKOE YCTPOHCTBO.

7 Knaccudukanus OBM.

8. Knaccuyeckue apxuTekTypbl OBM, WX [OOCTOMHCTBA H HENOCTaTKa. 16-
paspsamHBI Tpoueccop, ApxuTekTypa MII ¢ «HOXKHBIMY) IOPTOMY, «CCBEPHBLIM
TIOPTOM»

Ba3bl 1aHHBIX

L CXOJICTBO U OTJIMYHE IIPOLECCOB 06pabOTKH JaHHEIX CPeICTBAaMHU (aiioBOoH
cuctemsl u CYDB/I.

2, OCHOBHBIE JTAIBI SBOJIOIMH ccTeM 00paboTKy NaHHBIX. OCHOBHBIC OTIHIHAS
B KOHIIENLHAX 00pab0TKK JaHHBIX Pa3HBIX STAIlOB.

3. Cxema yrpasnenus faHHeIME B CYBJ]

4. CHCcTeMHBIM aHamM3 TnpeaMeTHoOl obnactd. Mertonuka cbopa (QaxToB.
MeToanKa MHTErpally IPEICTABIICHUHN.

. OcHoBHble TpeOOBaHMs K  pachpeleNeHHOH  00pabOTKe — NaHHBIX.

Knaccuduxanys pexxumos padotsl ¢ BJI.

6. SQL. Mssnewenue pamubix (komanma SELECT). 3bik SQL. Tunsl
coenunenuit Tabmun B komanae SELECT. SQL. Komanna SELECT ¢ IPYTIIIAPOBKOM
JTaHHBIX.

7. ['pynmossie onepamnuu. [IpuMepsl.

8. IIpencTaBienie OIepanuii pessALHOHHON amrebpsl ¢ momompbio  SQL.
OcHoBHBIE TpeOOBaHMS K pAaclpeieeHHOH 00paOOTKe NaHHBIX. Kaccupuxanus
pesxiMoB paboTsl ¢ BJI

IlpoexTHpoBaHHE HHPOPMATTHOHHBIX CHCTEM
I[IpoeKkTHPOBaHHE IPUKIIAIHOTO IPOrPaMMHOT0 obecrieueHus.
[TakeTs! OJIE30BATENBCKUAX IIPOTPAMM.
Pa3pa6oTka OpUrHHAILHBIX IPOrPaMM (IpHITOXKEHUH) I TONIb30BATENeH.
ITporpaMmbl B3aHMOCBSI3H ¥ B3aMMOICHCTBHAS 111111 (xOHBEpPTOPEI).
TeXHOJIOTHA IPOEKTHPOBAHKS Ha3bl 3HAHUH.
Cucrema ynpasnenus 6a3oii 3Hanuit (CYB3).
O6mas 3anaya cuntesa HMC.

NV R LD

HudopmannoHHasi 6€300aCHOCTh
BIIEI CHUMMETPHYHBIX KPUIITO-AIrOPHTMOB. [IpHHIMAT paboTs.
BuIbl aCHMMETPUYHBIX KPUITO-aIropuTMOB. IIpHHIAT paboTHL
Knaccubuxarus yrpo3 HHbOPMAIHOHHOH 6e3011acHOCTH.
Opranusalys yIaJleHHOTo J0CTyIIa.

B

Buonndopmarnka
1. BrionHbOpMAaTHKa i €€ MECTO B COBPEMEHHBIX HCCIISNOBAHIAX
2. HHpopMalliOHHEIE TEXHOJIOIHH, HaxoIsIIHe IPUMEHEHHE B



oronHpopMaTHKe.

3. OcHOBHBIE 3a/]a4¥ IPUKIaaHON OHOMHPOPMATHKH.

4. [TousiTne 0 OMOTEXHHUECKHAX CHCTEMaX M UX KiacCHu(UKAIIUS.

3. MeTozs! nomyyeHus 1 00paboTKu OMOMEeIUIIMHCKHIX 1aHHBIX.

6. Ponp TeXHHYECKMX CpENCTB M BBIYMCIUTEIBHOH TEXHUKU B IIPOBEICHHH

MEIUKO-0MOIOTHIECKOTO SKCIIEpUMEeHTa, B 00paboTke U aHaM3e OMOMeIUIIHHCKUAX
JIAHHBIX.

7. OcobeHHOCTH NPUMEHEHHUSI COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJOTHH B
MeauLUHe.
8. WudopManoOHHbIE TTOTOKM B CHCTEMaX KOMIIBIOTEPHOTO MOJIENHPOBAHHUS

OHOJIOTHYECKUX CHCTEM.

MeaguuuHckas KubepHeTHKA
OHTOJIOTHH H cHCTeMaTH3annus OMOMEIUIIUHCKUX TaHHbIX.
buonHpopmaTruecKkue METObI B IPOTEOMHUKE H FEHOMHUKE.
WuTerpamus OHOMeIUUMHCKAX NaHHBIX. OMHUKC-TEXHOJIOIHH.
IToxxompl, alrOpuTMbl U 0a3bl JAHHBIX JJIS MHTErpallid OMOMEIMIMHCKHX
JMAHHBIX

AW

5, [Ipencrasienue o pacuingpoBKke reHoMa. basbl JaHHBIX 10 TEHOMY Y€JI0BEKa.
6. MeTonpsl BH3yalM3alld W CTATHCTUYECKOH 00paboTKM OMOMEIWIMHCKHX
JNaHHBIX.

7. AJITOpUTMHYECKOE U TporpaMMHOe oOecleueHHe MeIuKO-OHOJIOrHIECKuX
HCCIIeOBaHMUH.

8. OcobeHHOCTH NPUMEHEHHUS IPOrpaMMHBIX CPEICTB JJIA pEeIlIeHHs 3a1adq

aBTOMAaTH3allUuH IIPOBEICHUA OHOJIOTHYECKUX UCCIIEOBAHUM.

buorexHH4YecKHe CHCTEMbI H TEXHOJOIHH

1. JIMCKpUMHHAHTHBIA aHaJIn3 OMOMEIUIUHCKIX TaHHBIX

2. PerpeccroHHBIN aHalW3 OMOMETUIUHCKIX JTaHHBIX

3. KacTepHblii aHaIM3 OMOMETULMHCKUX JaHHBIX

4. AHaJIi3 CIIEKTPaIbHBIX XapaKTePUCTHK OMOMEIUIMHCKUX TaHHBIX

3. AHaju3 KOppeIupoBaHHBIX OMOJIOTHYECKUX IIPOLIECCOB

6. ATeHTHOE MOJIEIHPOBaHNE MEIUKO-OUOJOIHYECKUX CHCTEM.

7. [TporpamMmsl i 06paboTKY U aHaIKM3a OHOMEIMIUHCKIX TaHHbIX.

8. ITporpaMmel st KiaccubHUKaluyd 00pa3oB M NPHHSATHS NHArHOCTHYECKHX
pELIEHHUI.

9. TpaHCIIOPTHPOBKa  HO@aHHBIX  MEIUKO-OMOJIOrMYECKMX  HCCIELOBaHHM.

3amnuIeHHbIe KaHallbl CBS3H.
10.  OpraHmsanus JaHHBIX B MYJBTHIEHTPOBBIX HCCIENOBaHUAX € OGOIBIIMMHU

MaCCHBaMH HaHHBIX.

4. PEKOMEHIYEMAS JIUTEPATYPA

4.1. OcHoBHaf JuTEpaTypa:
s Wona H. Y. Madopmaruka (1 TEXHUYECKUX HalpapjieHuit) : yueb.mocodbue



[DnexTpounsiit pecype]. / Mona, Hukonait ViBaHoBUY . - 2-€ U311.,CTEPEOTHIL. - M. :
KuoPyc, 2017. - 472c. : wi,rabn. + 6mbn. - (bakamaspuar). - ISBN
978-5-406-02408-9 : 514.50. Pexxum moctyma: http: www.znanium.com

2 Bassl nanHbX: YueoHuk. [Dnextponuslit pecype]. / llycrosa JL.W., Tapakanos
O.B. - M. HUIl MHO®PA-M, 2016. - 304 c. Pexum poctyma: http:
WWww.znanium.com

3. OnepanyoHHBIE CHCTEMBI, Cpeasl U obomouku: ydebHOe mocobHe.
[SnexTponusi pecype]. / T.JL IMaptoika, .U. ITono. — 5-¢ u31., mepepab. u [0
—  M.: ®OPYM: MH®PA-M, 2017. Pexxum noctyna: http: www.znanium.com
4, [Tonsxkos B. B. DBHoMmeouIMHCKHE HAaHOTEXHONOTHH. : Yydeb.mocobue
[Dnexrponnsit pecypc]. - K.: FOxHbI denepansreii ynusepcutet, 2018. -129 ¢. :
iI.,Tab. + 6u6m. - (bakanaspuar). Pexxum goctyna: http: www.znanium.com

1.2. Jono/iHATeJbHASA JIUTEpaTypa

5. DKoHOMHYECKas TeopHs: yueb, s By3os / bopucos, Esrenuit @uaunmnoBud.
- 2-e u3g., nepepabor. u mgom. - M.: TIpocnekrt, 2017. - 399¢.: un., Tabi. + ouodiI.,
otBeTHl. - ISBN 978-5-392-01860-4.

6. Teopus TpW3HAKOB paclo3HaBaHHs 00pa3oB Ha OCHOBE CTOXACTHYECKOH
reoMeTpud M GYHKIMOHaJIbHOro aHammsa: MoHorpadusa / ®enoros, Huxomait
[aBpumoBmd. - M.: ®usmariurt, 2018. - 303c.: un. + npunox., 6ubn. - ISBN 978-
5-9221-0996-3:374.00.

7. WHTeIuIeKTya bHBIE TeXHOIOTHE MOJEIMPOBAHUS U YIIPaBIICHHUA
MHOrocBs3HEIME o0bekTamu / Kyauuos, MBan FOpbeBud. - M.: HoBble TEXHOJIOTHH,
2011.-33c.: ui. + 6ubn. - (bubnuoreuka xypHana

"Undopmanuonnsle TexHosoruu"). - ISBN 1684-6400: 72.00.

8. ANTOpUTMEI  aHaTH3a U300paKEeHWM Ui  ONPeNeNeHHs  JIOKAIBHBIX
ocobeHHOCTE!l W pacrno3HaBaHUs OOBEKTOB W IaHOpaMm: TE3UCHI MoHorpadpuu /
Kyxapenko, Bopuc ['eopruesmd. - M.: Hosele Texnonoruu, 2017. - 32¢.: . + ouo. -
(BuGmuoreuka xypHana "Mupopmanuonnsie Texgonoruu"). - ISBN 1684- 6400:
69.00.

Q. PyKOBOJCTBO 10 pPEIIEHHSIM B aBTOMaTW3alud = [IpaKTHIecKHe acTeKThl
CHCTEM YIPABNEHHA TEXHOJOTMYECKHMH IIpoleccaMu: ydued, mocobue s
uHKeHepoB / nep.c dpani. 10. @poiosa u B. Xoxnosckoro; Schneider Electric. - M.
- Schneider Electric, 2017. - 320c. : uB.mi. + cnpaBods.MaT-Jsl. - 230.00.

10.  MHTemneKTyalbHBIE TEXHOJOIUH MOIEIMPOBAHAS U YIIPABICHA
MHOrocBsi3HbIME 06bexTamu / Kynuunos, Visan FOpbesud. - M. : HoBbie TeXHOIOTHH,
2017.- 33c.: ui. + 6ubm. - (bubanoTeyka KypHaa

"Undopmarmonnste Texnonorun"). - ISBN 1684-6400: 72.00.

11. UVHTemnexTyalbHble  TEXHOJOIHH  MOJEIMPOBAHMA M YIPaBJICHHA
MHOrocBs3HsME 00bexTamu / Kyaunos, UBan FOpbeBuu. - M.: HoBble TeXHOIOTHH,



2017. - 33c.. mi + 6wbn - (Bubmuoreuka xypHana MH(pOpMannOHHbIE
texuonorun"). - ISBN 1684-6400 : 72.00.

12. Bsox B peiicTBHe HH(OOPMALMOHHBEIX CHUCTEM M COMPOBOXACHHC HX
IIPOTPaMMHOTO OO€CTIeueH s : TIPUIIOK. K K. "MH(bOpMAIlMOHHbIE TEXHONOTHH" /
[Tos3un, Boprc Aponosud. - M. : HoBble TEXHOJIOTHH, 2016. - 32c¢. : w1, + 66 -
ISBN 1684-6400 : 58.00.

13. Vmpasnenue BHEIPEHHEM HH(MOPMAIMOHHBIX CHCTEM: yueb, Ui By30B /
Ipexyn, Bramgumup MBanoBud, [eHHIIEHKO, Taymua HuxonmaeHa, KopoBKHHA,
Huna Jleommmosna; mpemucit. A. Illkpena; MHTepHeT-YHHBEPCHTET HHOOPM.
TexXHOIOr . - M: Bumom, 2017. - 223c¢.: uin. + 6ubn. - (OcHOBE! HHQOPMAIMOHHBIX
texuonoruit). - ISBN 978-5-94774-944-1: 156.00.

14. Tasees, Dnphar Muxainopud. OnTuMu3anus: TEOpHs, NPUMEpLL, 3amatd:
yuae6, mocobue Ui Mar. criell, By3oB / l'anees, Dbdar Muxainosud. - 5-¢ u3m. - M.:
JInuGpoxom, 2018. - 335¢c. + 6ubu., mpeamera, ykas. - ISBN 078-5-397- 03802-7:
342.00.

15. OrmnepanuoHHBle CHCTEMBI: yueb, mocobue i BY3OB /  VnomedkuH,
Biagumup Muxaiinosud. - M.: Burom, 2017. - 111c

16. OcHoBbI 6a3 maHHBIX: ydeb, mocobue mns By3oB / KysHemos, Cepreii
IImutpueBny; Mnteprer-YH-T MHQOPM. TEXHOJIOTUH. - 2-e u3g., ucmp. - M.: bunowm,
2018, - 484c.: mr. + 6ubm. - (OcHOBBI MHGOOPMALMOHHBIX TEXHOIOTHIA). - ISBN
978-5-94774-736-2: 270.00.

[IpuMeuanue: BBHIY DPa3HOOOpasus HMEIOIIMXCS yueOHUKOB H y4eOHBIX
rocoGuit, B HEKOTOPEIX M3 HUX OT/EIbHBIC TEMBbl IIEPETHA (11.2) MOTYT Ha3hIBATHCS
uHaye, GOPMyTMPOBATHCS B BUIIE 33124, MO0 BOOOIIIE OTCYTCTBOBATh. JTO, OJIHAKO,
He 0cBOOOK1aeT abUTypreHTa OT HeOOXOAUMOCTH 3HATh STH MONIOKEHHA.

S. ITOPSIAOK NPOBEJAEHWS BCTYIIUTEJIBHOT'O HUCIIBITAHUSA

BCTynHTENbHOE HCTIBITAHIE TTPOBOAUTCS B POpPME yCTHOTO IK3aAMEHA.

ITpu oTBeTe a0UTYPHEHT HOJDKEH II0KA3aTh:

«  geTkoe 3HaHWe T[OHATHH, GaxToB, Qopmyn  AUCHHUIITIUHAM,
IpeIyCMOTPEHHBIM  (enepanbHbIM KOMIIOHEHTOM 00pa30BaTeNbHEIX IPOTPaMM
BBICIIIET0 00pa30BaHUS,

* yBepeHHOe BIaJIcHHE MPOBEICHHEM CTPOTHX paccyXIeHUH W HaBBIKaMH
pelIeHns 3a1a4.

Tlepen HadganoM 5K3aMeHa alUTypPHEHTAM PAa3/laroTCs CHCLHATBHBIE JTUCTRL 1
61anku. [locie STOro WieH SK3aMEeHAlMOHHONW KOMHCCHH IPOBOTUT HHCTPYKTAK U
OTBeuaeT Ha BOMNpPOCH AOWTYPHEHTOB IIO 3alOJHEHUIO JHCTOB H OMaHKOB H
npoueaype 3K3aMeHa.

3aTeM aGHTYPHEHT MOJyd4aeT SK3aMeHallMOHHBIA 6uner. C 3TOr0 MOMEHTa



3K3aMeH CYHTaeTcss HauaBIIMMcsa. AOHUTYypHeHTY IIPeIOCTaBlIsAeTCA  OIHH
aKameMu4eckuil yac (45 MUHYT) Ha IIOATOTOBKY K OTBETY.

BrieTsl BKIFOYAIOT TPU TEOPETUYECKHUX BOIIPOCA 10 pa3nuvHbIM AU CIHUIITHHAM
13 mepeyHs (11.3).

B 5To BpeMs KaTeropu4yecKd 3alpelieHO HCIOIb30BaAHNE MOOHJIBHBIX
TeJe(OHOB W JAPYroi SIeKTPOHHOH TexHWKH. Ha sK3aMeHe He paspemaeTcs
[IOJB30BaThCs CIOPAaBOUYHHKAMM W  APYro  Kakoi-mubo  BCrOMOraTelbHOH
JUTEpaTypor UM MaTepralaMHu.

IMociae OKOHYAHWS SK3aMeHa, He IO3/Hee, YeM depe3 TpU HHA aOMTYpUEHTY
cooOImaeTcs OLEHKA.

6. OCOBEHHOCTHU INIPOBEJIEHUA BCTYIIUTEJBHOI'O
HCIIBITAHUS AJIS1 JIUL] C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMH
310POBbBA

®IBOYUY BO MITDY obecneurBaeT MpPOBEAECHHE BCTYIUTEIbHBIX
MCIIBITAHUN 74 MOCTYIIAIOIIMX U3 YHCNIA JIMIl ¢ OTPaHUYeHHBIMH BO3MOXKHOCTIMU
3710poBes (nanee un ¢ OB3).

IIpi TIpOBENEHMH BCTYIMTENBHBIX MCIBITAHHHA KaX/bli aOMTypHEHT C OB3
TpebyeT HHIUBHMIYaTbHOTO IOJXO0a B 3aBMCHMOCTH OT OCOOGHHOCTEH 3/10pOBb
TIOCTYIAIOLIETO.

Jliis ClembIX 3aJaHus JOIDKHBI ObITh ohopmieHsl mpupToM bpaiiis, Wi
CIa0OBHASAIIMX - YBETMYEHHBIM MPU(TOM (MK ITPENOCTaBIACTC YBEIMIUBAIOIISE
yCTpoiicTBO). i TIIyXuX H  ClIaboCHBIIamiX obecrieunBaeTcs HaIMYHE
3BYKOYCHIIMBAIOIIEH almapaTypsl; JJIs JIKI C HApyLIICHHEM JIBUTaTE/bHBIX byHKIAH
- HAJTMYHE CIelHaNbHOro IPOrpaMMHOro 00ecIeYeH s,

BerynutensHoe wuchbitaHne 1 s ¢ OB3 mposozuTes B OTHENBHOI
ay AU TOPHH, YHCII0 AUTYPUEHTOB B KOTOPOH He IOJDKHO NPEBBIIATE 6 1e/0BEK.

IomxeH ObITh ofecmedeH OECHPENATCTBEHHBIH IPOXOA B ayAUTOPHH
MHBAIHI0B-KOJISCOUHHKOB, IIPH 3TOM CTONBI U CTYJbs JOJDKHBI OBITh PacCTaBJICHbI
0e3 HarpOMOXKICHHUH.

[TpomODKUTENBHOCT BCTYTUTENBHOTO HCTIBITAHKS JUIS JIUIL C OB3 mMoxeT ObITh
yBenuuena 10 1,5 yacos (90 MunyT).

B03MOXHO IPOBEJEHHE BCTYIMTENBHOTO HCIBITAHASA C HCIOJb30BaHHEM
IVCTAHIIMOHHBIX TeXHOJIOTHH.

7. OHEHUBAHUE PE3YJIbTATOB BCTYIIUTEJIBHOT' O
HUCIIBITAHUSA
BcTynuTenbHOE HUCTBITAHHE KOMILIEKCHOrO 3K3aMeHa mpogecCHOHAILHON
HanpaBJIeHHOCTH 110  HAMpaBiICHHIO  MOATOTOBKH 09.04.03 IIpuxianHas



uHpOpMaTHKa (YPOBEHb MArMCTPATypbl) OLEHHBACTCS II0 100-6anpHOi 1IKAJIE.
MUHUMAIBHOE KOJWYEeCTBO OajyloB BCTYHNHUTEJILHOTO HCHBITAHUA, MPOBOIMMBIX
MITDY caMOCTOSTENbHO, NpH IpEeMe Ha obydeHHe Io 00pasoBaTeNbHBIM
mporpamMmam Maructparypsl B 2021/2022 y4ebHOM rofty CoCTaBiseT 67 Gansos.

67 - 100 6amioB - YIOBIETBOPUTENBHBIC PE3YIbTAThl BCTYIUTEIBHOI'O
VICIIBITaHUS.
0 - 66 6GawOB - HEYIOBJIETBOPUTENBHEIE PpeE3yJbTaTbl BCTYIHTEILHOTO

HUCIIBITAHHA.



