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1. HIOACHHUTEJBHAS 3AIIMCKA

IIporpamMma KOMITEKCHOrO 9K3aMeHa I ITOCTYIAIOLMX B MarucTparypy
DenepallbHOr0 rOCYapCTBEHHOIO GIOMKETHOIO 06Pa3s0BaTENBHOIO YUPEKIEHUST
MHKIIFO3UBHOTO  BBICIIEro  00pasoBaHus  «MOCKOBCKMM  roCyZapCTBEHHBIH
TYMaHUTapHO-OKOHOMHUYCCKMH YHUBEPCHTET» COCTAaBIIeHa Ha OCHOBE (eepabHOro
FOCYapCTBEHHOIO 00pa30BaTeNbHOIO CTAHAAPTA 110 HAIPABIEHWEO [OJOTOBKH
09.04.03 INpuknagaas uEGOpMaTHKa (MarHCTpaTypa).

CTpyKTypa ¥ cofiepkaHue porpaMMBl OTBEYaeT XapakTepy ¥ YPOBHIO 3HAHUM
¥ HABBIKOB, HEOOXOIUMBIX OyIyINeMy MarkCTpaHTy I YCIeIIHOro o0yueHus B
MarucTpatype M paboTe Hal MAaruCTepCKON MHCCEepTAlMel II0 HAIPABIEHHIO
noarotoku 09.04.03 TIpuknanuas wadopmaTrKa.

IIporpamma JOIKHA CIOCOGCTBOBATE YCBOGHHIO, KPUTHUECKOMY aHAIN3Y |
OLCHKE NOCTHXEHHH MHPOBOH MBICIH B 06JIACTH MaTeMAaTHKH M HH()OPMATUKH,
FOTOBHOCTH K CaMOCTOSITEIbHOMY O0YYESHHIO HOBBIM METOAAM U MCCIIEN0BATEIbCKIM
IpaKkTUKaM B 00NacTd MaTeMaTHKW M MHOOPMATHKH, K CaMOCTOSATETBEHOMY
YIIIyONeHHut0 NMPO(EeCCHOHAIBHON IMOArOTOBKM H OCBOGHHIO CMEKHBIX 0OJacTei
3HAHMS.

Psj| NpakTHYeCKW OPHEHTHPOBAHHBIX BOIPOCOB TpefyeT OT Gymyliero
HCCTIeIOBATEIIS MIPOSIBIICHUS MTPOMECCHOHAIBHOM KOMIIETEHTHOCTH M CIIOCOGHOCTH
OPUCHTUPOBATECA B PA3IMYHBIX aCIIeKTax MPOrpaMMEI, YMEHUsI TpaHCHOPMHUPOBAT
II0JIy4Y€HHbIE 3HAHUS OTHOCHTEIBHO KOHKPETHOrO 0OBEKTa CBOEro MCCIeIOBaHUSI B
paMkax OynyImedt npodeccHoHaNEHON 1eITeTFHOCTH.

Ilpu oTBeTe Ha mpeiIaraeMele BOIPOCH abUTypUEHTY ClEIyeT IOKa3aTh
BlaJIcHNe  IOHATHUAHO-TEPMHUHOJIOTMYECKMM  alllapaTtoM, IPOSBUTH  3HAHHE
OCHOBHBIX MAaTEMaTHIECKHX 3aKOHOB U (POPMYJI, YMEThb UCIIOJIb30BATH COBPEMEHHEIE
MHQOPMALMOHHBIE TEXHOJIOTHMH B CBOSH [EATENHHOCTH, a TAKKe YyKa3aTh
BO3MOJXXHOCTb MX IPUMEHEHH B HCCIIEI0BaTEIbCKOM paboTe.,

Ilenb BCTYNMTENBHOTO WCHIBITAHHUS: OIPEAECIUTh TOTOBHOCT M BO3MOXKHOCTE
TIIOCTYNAIOIIET0 OCBOUTE BEIOPAaHHYIO IIPOTpaMMy [OATOTOBKM W BLIABHTH HAYUHEIE
MHTEPEChl M IIOTeHLUHalbHbIE BO3MOXKHOCTH B cbepe Oyayuiedl HaydHO-
HCCIIEI0BATENBCKOM paboTEL.

3amaun:

* BBIIBHUTH CIIOCOOHOCTE a0UTYypHEHTA K HAyYHBIM H3BICKAHUSIM;

* BBUIBUTH CIIOCOOHOCTE a0UTYPUECHTA K CAMOCTOSTENLHOMY 00ydeHHIO;

* BBUIBUTH CIIOCOOHOCTE aOMTypHEHTa K aHAIU3y U YCBOSHHIO II0JIy4aeMoi
HHpOPMALIUH.

Hactosimas nporpamMma paspaboTaHa B COOTBETCTBHH C 3aKOHOJATEILCTBOM
P® u npenHaznayena A1 aOUTYPHEHTOB, HMEIOLIHX IIPABO CIaBaTh BCTYIIMTEILHEIE
UCTIBITaHUA B (hOpMe, YCTaHABIUBAEMOW Y HUBEPCUTETOM CAMOCTOSTENLHO.



MaTepualibl IpOrpaMMBl MMEIOT IIeNBI0 OKa3aTh TOMOIIb AOHTYPHUEHTAM B
TIOATOTOBKE K BCTYNHUTENBHOMY 5K3aMEHY, COAEpKaT XapaKTEPHCTHUKY U OIHCAHHE
NIPOLENYPBI SK3aMEHa, IIEPEIEHE BOIPOCOB, CIIMCOK PEKOMEHIYeMO IMTePaTypEL.

2. COAEP)KXAHUE ITPOTPAMMBI BCTYIIUTEJIBHOI'O
HUCIIBITAHM S

MeToabl ONTHMH3AHHA

3aja4y, NPUBOJAIIME K HCCIENOBAHHIO GYHKIMHA M (YHKIMOHANOB HAa
SKCTpeMyM. MaTematideckas MOCTaHOBKA 3aJadil Ha OE€3yCIOBHBIA M YCIOBHbII
sKkcTpeMyM. Heobxomumble ¥ MOCTaTOYHBIC YCIOBUS. METOOEI U AIrOPHTMBI
PeIIeHHA 3aa4 Ha Oe3yCHIOBHBIH M YCIOBHBIM O9KCTPEMyMBI. DIEMEHTHI
BapUallMOHHOIro McUucineHus. 3agada o Opaxuctoxpore. OCHOBHBIE MOHSTHS,
CBSI3aHHBIE C SKCTPEMYMOM HHTErPaNBHOrO (yHKIMOHana. Bapwamus aprymenta
(yHKIMOHANA ¥ (yHKIIHOHANA. MeTpuka B IpocTpaHcTBax. JIokaisHas OKPECTHOCTB
¢ynxumu. HenpepsisHocTh dyHKIMoHana. [IpocTeifiias 3aadya BapHALEOHHOTO
ucuncienus. OCHOBHas ileMMa BapHallMOHHOT0 HeurcieHus. Heo6xomumoe ycaoBue
3KCTpeMyMa. YpaBHenue Jiinepa. O600ImeHus npocTeielt 3a1a49u BapHaHOHHOTO
ucuncneHus. Bapwanwonmas 3amaua B mapameTpudeckod ¢dopme. Cucrema
muQepeHIMANbHbIX  ypaBHeHHMH Oiinepa. Jubdepenimansioe  ypaBHEHHE
Otinepa-Ilyaccona. [uddepennnansHoe ypasHenue Jitnepa-OcTporpaickoro.
ONeMEHTB! NHMHEHHOro mporpamMmupoBaHus. KaHoHMYecKas, OCHOBHAsS W o06LIas
3aa4i JTMHEHHOT0 IporpaMMupoBaHus. CHMILIEKC METO PellleH s KaHOHHYECKOH
3a1a4i. YeThIpEX3TaHbBIN aNTOPUTM CHMILIEKC METO/IA.

OnepannoHHbie CHCTEMBI

Hasnavenue u pynxnuu OC; spomonus u nokonerus OC, suasr OC. O630p
cemeiictea OC Windows. TpagwWiMoHHBIE W COBpEMEHHbLIE cHcTeMbl Unix.
Cospemennsle OC st MOOMIBHBIX YCTPOMCTB. YTIpaBleHHE MPOLECCAMH H
notokamu. OOpaboTka mnpepbiBaHuil. CHHXpOHU3AIHS IPOLECCOB. YNpaBcHUE
BBOJIOM-BBIBOJIOM; CHHXPDOHHBIM M aCHHXPOHHBIH BBOJ-BBIBOJ, KOIIHPOBAHUE
onepaiyid. YmpasleHwe (aiiaMu M KaTaJoramu; (QYHKIHH W apXUTEKTypa
¢aiinoBoif cucTeMbl. YIpaBleHHe MaMSTBIO; BUPTyaJbHas OaMATh, IOIKAYKa,
¢parmenTanys ¥ 3arpyska paszfeliaMH; CTPaHWYHAsS W CErMEHTHAas OpraHH3allusd
namsTi. Komannusle gaiinsr Windows; oCHOBHEBIE KOMaH/BI ist paboThl ¢ (aiiiaMu
H KarajoraMu, ympasisronue kKoMmasnbl. Komanpansle ¢aitel UniX; OCHOBHEIE
KOMaHJIbI 111 paboThI ¢ daiiiaMu 1 KaTajloraMy; yIIPaBIIsionie KOMaH bl Y THIHTEL
IJIs1 00CITy KMBaHUs AUCKOB M YCTPOMCTB. ApXuBaTopsl. AHTHBHpYCHOE 110



Heuyerkasi MaTemaTHKa

Brenenne. HeueTkwe moHSTHS. Onpenenenre HEYETKOCTH MHOMXKECTBA.
OYHKIHUsI PUHAIEKHOCTH 3IEMEHTa MHOXKECTBY. MHOKECTBEHHEIE OIlepalyu C
HEIETKMUMH MHOXECTBaMH 10 3ajie. MHOXECTBEHHBIE OIEpallid ¢ HEYETKAMH
MHOXECTBaMH: O0BbEeIWHEHUEe, IepecedyeHne NOMOMHEHHe. BeraucieHre 3HaYeHuit
(QYHKIMA NPUHAINEKHOCTH 3IEMEHTa IIPH BBIMOJHEHHH OIleparyii. Onpenenenwve
anb(a-cpesa B HEUECTKMX MHOXKECTBAX M €ro cBolcTBa. TeopeMa o JeKOMITO3HIIHH
HEYETKOro MHOKECTBA. PaccTosHMe MeXK Ty HEUeTKMMH MHOYX€ECTBAMY 10 XEMUHTY U
EBKIIH/lY, OTHOCHTENBHOE pacCTOSHHE. PaccTosHHE OT cpesa 40 HEYETKOro
MHOXecTBa. Kparyajiliee pacCTOSIHUE OT HEYETKOTNO MHOXECTBA O COOCTBEHHOI'O
cpesa. [IokaszaTens HEeUETKOCTH, Pa3MBITOCTH HEYETKOTO MHOKECTBA, ¥ €r0 CBOMCTBA.
Ilonstne ¢asuduxanum u nedasupuKaLUM HEYSTKOrO MHOXECTBA. MeToIsl
fe(asupukanuu: METOA LEHTPa TKECTH, METOX MeNMAaHBl, METOME Pa3IHdIHBIX
MakcuMyMoB. OmpeneneHue W BHIBI HEYETKMX OTHOLISHUH. MHOKECTBEHHBIE
ornepanuy ¢ HEYETKMMH OTHOLICHHWSIMH. KOMIIO3HI[HS HEYETKUX OTHOIICHHIL.
MakcUMUHHasT KOMITO3UIUSI HEYETKHX OTHOWIEHWH. TpaH3UTHBHOE 3aMBIKAHME
HCYETKUX OTHOWIEHHH. PedIeKcHBHOCTE, CHMMETPUYHOCTS, CHIIBHAS JIMHEHHOCTS,
cnabast MMHEHHOCTH, Pe(IIeKCUBHOCTh U TPAH3UTUBHOCTh. OTHOIICHUS CXONCTBA U
pasnuumsa. Ilopsankm u  cnabele mopsaku. IloHsATMe HedeTkoro 4uciaa o
apupmeTHUecKux AeficTBuil ¢ HuMH. L - R 4mcna, TpeyroabHble HEYEeTKHE YHCIA.
[TpobneMsl HeueTKoM apuGMETHKH: 0OpaTHEIE YHCIa, CBOWCTBO JUCTPUOYTUBHOCTH
YMHOX€eHHUs 110 cymme. [lonatrue HedeTkor QyHKImu. [Ipunnmn cymepnosunuu 3aze.
HeueTkoe JMHIBUCTHYECKOE TIPEICTABIIEHHE HWCTUHHOCTH JIOKHOCTH. lloHSITHE
JIMHIBUCTHYECKOHM  HeompejaeleHHOCTH. HedeTkwe  joruueckue — omepanuu:
OTpHIIaHWE,  KOHBIOHKIUA,  OM3BIOHKIUSA, UMIUIAKAlIKWsS B  HCYHUCIIEHHUH
BEICKa3bIBaHUM. JIMHIrBHCTHUecKHe TiepeMeHHBle. HedeTkoe BBICKa3bIBAHHE.
Heuerkass imHreucrudeckas inoruka. OmpenesieHde HeYeTKOHM 6aspl 3HAHHM.
Komnozunuonnoe npasuino BeiBoga. HeueTkue sxcneprHbie cucteMsl. PopMansHOe
IIOHATHE HEYETKOTO AJTOPUTMA, CIIOCOOLI €ro BBIMONHEHUSA. ATOPHTMBI HEYETKOU
ontumu3anuy. HedeTkue nenu, orpaHideHns 1 peLIeHHMS IPOrPaMMUPOBAHMS.

Teopusi cucTeM H CHCTEeMHBIH aHAJIN3

[TonsaTHe  cHCTEMBI, TIOHSITHE CHCTEMHOI'0  aHaluW3a; CHCTEMHOCTH
OKPYJKalolllEro MHpa; CHCTEMHOE OIHCaHWe JKOHOMHYECKOTO aHAK3a; METOIBI
uccaenoBaHus cucteM. CIIOXKHBIE CHCTEMBI B OKpPYXKarOIeM MHpe. ACIEKTH
CHCTEMHOCTH:  OHTOJIOTMYECKHM, THOCEOIOTMUECKUH, METO0IOTHYECKHIA.
IlonsatHe cucremoobpasyromero (axropa. OCHOBHEIE cHcTeMoOOpasyroIre
(axTopbl. PazBuTHe TeopHM CHCTEM U CHCTEMHOTO aHaim3a. 1eopHs CHCTEM Kak
HayKa. Tpu KOMIIOHEHTa HayK# o cucTeMax. CHCTEMOIIOT S U TPaAULIMOHHEIE HAYKH.
JIBa u3Mepenus B Hayke. [loHsATHe CIOXHOCTH cucTeMbl. [ToAX0ABI K OnpeIeNeHHIo



cnoxHocTH. CTpyKTypHas H OpOLEAypHAas CJIOXKHOCTb. BBIYMCITUTENbHAS
cnoxHocTh. Ilpenen bpemmepmanna. Cranosnerne obieli Teopuu cuctem (OTC).
Teopus cucrem kak Hayka. Tpu KOMIOHEHTa Haykd o cucTeMax. CHCTEMOIOrHS U
TPaJHI[MOHHEIE HAyKH. [[Ba m3amepenus B Hayke. CHCTEMbI M 3aKOHOMEPHOCTH HX
YHKIMOHUPOBanUS ¥ pa3suThsA. Ilepexomsble mpomeccsl. IIpuHImm obpaTHOM
CBA3U. MeTonbl W MOJENH TEOPHU CHCTeM. YIPAaBISEMOCTh, JOCTHIKUMOCTE,
YCTOMYMBOCTE. DJIEMEHTHI TEOPHHU aallTHBHEIX cucTeM. OCHOBHEIE 3TAITBI M IIKOJIEI
B Pa3BUTHUH CHUCTEM U CHCTEMHOr0 aHalin3a. OCHOBEI CHCTEMHOI'O aHAIM3a; CUCTEMA U
€e CBOMCTBA, JECKPUIITHBHBIE M KOHCTPYKTHBHBIE OIPENCIEHHS B CHCTEMHOM
aHayu3e; NPUHIMILI CHCTEMHOCTH W KOMILIEKCHOCTH; HMPHHIMUIT MOJAETHUPOBAHM.
Cucrema obnexra (mo JDx.Kmupy). @opmansHas 3amuck CHCTEMBI 0OBEKTa M ee
uHTepnperanys. [lonaTne wu3MepeHUs; WU3MEPUTENbHBIE INKANBI, THIBl IIKAT:
HOMMHaJIbHAs NIKala (HAaMMEHOBaHHH); paHroBas Iukana (OpauHAIbHAS, TTOPIKA);
UHTepBaNbHas I[Kaja, IIKala OTHOWIeHMH (kKommdecTBeHHast). JlomycTHMEbIE
CTAaTUCTHYECKHE OIEepallid HaJ »>3IEMEHTAaMH IIKal, IpeoOpasoBaHMs KA.
OcoGeHHOCTH NPHMEHEHMS Pa3IMYHBIX THIIOB WIKAT. Pasiuume MeXIy JaHHBIMH
(HabmoneHHAMM) M BO3MOXHBIMHM 3HAQUCHHSMH HaHHBIX. OmpejereHue ILenu
CHCTEMBI, 3aKOHOMEPHOCTH IleleoOpa3oBaHus; BHOBI U (DOPMBI IPENCTABICHHSA
CTPYKTYPp Lieneil (ceTeBast CTpyKTypa WU CeTh, HEPApXUIECKUE CTPYKTYPhI, CTPAThI U
DINENOHEI). MeTofuky aHamm3a Iened W (QYHKUME CHCTEM YIIPABIICHHS.
CootHomeHns KaTeropui THUIIA COOBITHE, SIBIICHUE, TIOBEICHHE.
OyHKIIMOHUPOBAaHUE CHCTEM B YCJIOBUSX HEOIPEAEIeHHOCTH; YIIPABICHHE B
yClIoBUAX pHCKa. KOHCTpyKTMBHOE oOIpefelieHHe YNPaBISHYECKOro aHallnu3a:
CUCTeMHOe onucanye. Mozens Kak Cpe/IcTBO YIIPaBIeHUeCKOro aHanuza. [IpuHuner
pa3spaboTKH aHAJIUTUYECKHX SKOHOMHKO-MATeMAaTHYeCKHX MoOjeNei; IOHATHE
MMHUTAIHOHHOTO MOJEIUPOBaHUs SKOHOMUYECKUX IMpoleccoB. PakTOpHBIN aHAIH3
(HMHAHCOBOM YCTOWYMBOCTH TPU HCIIOIB30BAHHHM OPAMHAIBLHOM INKAIEL MeTomsl
OpraHM3alllK CIOXHBIX dKCIepTu3. AHanu3 HHGOPMAIMOHHEIX pecypcoB. PazBuTue
CHCTEM OpraHM3al[HOHHOT'O yIPaBIeHUS.

Teopusi NpUHATHS peleHH

OcCHOBHEIE TIOHSATHS B TEOPUM IIPUHATHS pELICHHH «aJbTepHATHBAY,
«pelIeHuey», «BbIOOPY», «IIOME3HOCTEY, «PAllMOHATIBHOCTEY, KOMTHMAIBHOCTEY H .
Knaccudukanus MeTONOB NPHHATHS pellleHHHd (IeTepMUHHpPOBAHHBIE 3a/adyH,
BEpOSITHOCTHBIE 3a/la4yM, 3aJaud JUisl yCIIOBMH HEOIpeNeleHHOCTH M 3anadyu i
ycinoBu# pucka). [Ipobmema 3progudHOCTH M TpeOOBaHUS, IPEeAbIBISIEMBIE K
IPUHATHIO PEIIeHUH B HEIMHEHHOM CUCTeMHOM aHaiiuse. MHdopMauus Kak pecype,
obecrieynBaroIWid yIpaBlIeHHe ¥ BBIOOp MeToJa aHalu3a U 00paboTKH NaHHBIX.
[TpoGeMsl BEIOOpa HaWITydIllel albTepHATHBEl B HEJIMHEHHBIX Nporeccax. Mogenu



00OCHOBaHMSA W  TIONNEPKKM  IPHUHATHS  DPElleHHH W  MOZEIHpPOBAHUE
MH(pOPMALHOHHEIX TEXHOTIOTHi [IOANEP)KKHU IPHHSTHS peleHuit. MupopMaIuoHHbIe
npoOiieMbl IpU NPUHATHM pelleHud. VneHTuduxanus mpobieM U IOCTAHOBKA
nesei. Ilorck HeobxouMol HHDOPMAITHH.

DopMHUpOBaHKE KPUTEPUEB ISl OLIGHKH albTepHaTHB. DOPMUPOBAHKE aTbTEpPHATHB.
IocTpoenre Momenu s OLEHKM M BBIOOpa albTepHATHB. BEIGOp Hammydmeit
allbTePHATUBLL. DAKTOp BPEMEHH B MOJENAX M TeXHOJOTHAX MOMNEPIKKH MPHUHATHS
pelieHui. BHeipeHre HHCTPYMEHTOB, MOZIeNIel M TEXHOJIOTHH IO IIEPIKKH TPUHATHS
pemennii. PaspaGoTka KpuTepHEB W HHAMKATOPOB [JIi MOHHTOPHHIA PEILCHHI.
MonuTopuHr HenonHeHus penteHuH. OLeHKa pe3yIbTaToB BHEIPEHHII.

HuTennexkryaabHble HHGOPMANHOHHBIE CHCTEMBI

[lonsatre wu 3amaunm wuckycctBeHHoro wuntemtekta (M), CoBpemeHHOE
COCTOSHME HAy4YHBIX HCCleoBanuii B mpoektupoBanuu MMC. ObnacTu npuMeHeH s
M. OcHOBHBIE IOJXOJABI K ITOCTPOEHHIO CHUCTEM MCKYCCTBEHHOIO HMHTEJIEKTA.
IIpencraBnenue 3HaHu# ¢ nmomolnkko cucteM mnpoaykiwu (CIT). Tpe6osanue x CIT.
Mexanusm BBoma. llpencraBnenwe CII rpadamu. IlpencraBieHue 3HAHUIA
CEMAaHTHYECKMMH  CeTAMHU.  JlMarpamMmel  HOpOLIEAYPHOTO  IIpelCTaBIICHHUS
CEeMaHTHYECKHMMH CEeTAMH H BBIBOABL. (CeMaHTHYeCKHe OTHOIIeHHSA. Momenn
IPEJCTaBICHU HEYeTKUX 3HAHUN U HeAeTepMUHHPOBAHHEBIE IMPOLIEIYpPhl BHEIBOJA
peleHni. MeTopl HETOYHBIX PaCCYXIEHHUH ¢ HEHaJIe)KHBIMH 3HaHHAMH. OOLue
CBEJeHH O HEYeTKOM M BEPOSTHOCTHOM Inorukax. Apxurtekrypa OC. Pexumel
byuximonupoBanus u kinaccupukanus IC. Obonouka VP-expert. OCHOBHEBIE 3TaIIBI
paspabotku DC. Azeiku nporpammupoBanns MU (GpyHKIMOHAIBHOE, JOTHUECKOE H

00BEKTHO-OpUEHTHPOBAHHOE IIpOrpaMMHpPOBaHUE). Nx CpaBHHUTEIbHAA
xapakTepuctuka. OOmas xapakTepuUCTHKa S3BIKOB IIPEICTABICHHS 3HAHWH.
®peiiMOBEIE SI3BIKH. SI3BIKH [IPOAYKIIHOHHO-OPUEHTHPOBAHHOI'O
IpOrpaMMHUPOBAHMUS. I'pammaTuKO-ceMaHTHYECKAS obpaboTtka TEKCTOB.

WHTennekTyanbHble  WH(QOPMAIMOHHO-TIONCKOBBIE  CHCTEMEBI.  JBPUCTHYECKHE
Meronsl noucka pemeHudt B MUC: KOHCTpyKTHUBHBIE, JI€KOMIIO3HUIIUH,
MaHUITyJIMPOBaHKE C MOJIENBIO, IOKAIBHOE YIy4IleHHe, IIOUCK PelleHuH. DJIeMeHTE
TEOPUH W TEXHOJOTMH IOCTPOEHHS MHTEIUIEKTYyaJbHBIX NUAJIOTOBBIX CHCTEM. TecT
Trropunra. Mojenp HCKyCCTBEHHOTO HeWpoHa. APXMTEKTypa HEMpPOHHBIX CETei.
[TpuknagHele  BO3MOXHOCTH  HEHpOHHBIX  ceref.  OCHOBHEIE  IIOHSATHS,
XapaKTEPUCTHKH M  apXUTEKTYpPhl MYJBTHATEHTHBIX CHCTeM. | eXHOJIOI'HU
IIPOSKTHPOBAHUA MYJIbTHAr€HTHBIX CHCTeM. MHCTpyMeHTajnpHBIE CpelncTBa IS
MIOCTPOEHUST MYIBTUAreHTHBIX CHUCTEM. VMHTEIIEKTyallbHbI aHalu3 JaHHBIX.
WuTepakTuBHas aHanmuTHuecKas oOpabotka naHHbIX OLAP. I'myOuHHEIN ananus
Ia"HEIX - Data Mining. Mcrnionbs30BaHue MOHATHH UHIYKIWH, NETyKIIUU 1 a0 ayKIuu



B UCKYCCTBCHHOM HUHTEJIIJIEKTE.

BbIyHCIHTe/IbHBIE CHCTEMBI, CETH H TeJeKOMMYHHKAIHH

Hcropus passutus cpencts BT. IMokonenus OBM. Knaccuduxammn SBM.
IMonsrue apxurektypsl OBM. @yukimonansHas cxema IBM. Yanet DBM u kaHAIHI
ca3u. Ilpunumnel  ¢pon Hetimama. IlpuHcTOHCKas apxuTextypa DBM.
Knaccudukanus Onuana. TIporeccopHsii KoHBeilep. MHOTOSNEPHBLH IIpoIeccop.
MHoronpoueccopHbie CUCTeMBL. ApU(YMETHIECKIE OCHOBBI (DyHKIIMOHHPOBAHHS
OBM. Ilpencranenue umcen. JlBowuHas apudmeTuxa. JIOTHUECKHE OCHOBEI
dynxumonuposarns 3BM. Ilpenukarter. Hopmanuzamms. Jlormdeckuii 31eMeHT.
Koneunslii umdposoit apromar. KioueBoidl pexuM paboThl TpPaH3HCTOPA.
OnemenTHast 6a3a OBM. Tpurrep. Peructp. Cymmarop. Kopryc ITK. Marepusckas
mnara. Kananel ceasu mexny ysmamu IIK. Ilporeccop. OmepaTHBHAs DaMsTs.
Cuctemnsie pecypesl ITIK. Bugeononcucrema ITK. Monutop. [TocTosHHAS TaMsTh B
IIK. Buemnwue wunrepdeiicsl. Illmna USB. VerpolicTBa BBOma M BEIBOJA.
Mynbrumenuiinsle  ycTpolictBa. OCHOBBI POrpaMMHOIO  yIpasieHus OBM.
Anroput™. Mamunnas kxomanzga. KowmmbrorepHas mporpamma. IIporpaMMHoe
obecneuerne DBM. Onepannonnas cucTEMA. IIporieccsl ¥ moToku. BeITecHsIOmMAs
MHOro3zaga4yHocTb. @ainoBas cucreMa. I[lOHATHE BBIYHCIHTENBHOM  CETH.
KommonenTs! cereli. OcHOBHas 3a1ada ceTeBOro B3auMojekcTeusa. Kiaccubuxamum
cererd. Kommyramus B cersix. Ilomstue tomomormu. IloHsTHE MHOrOypOBHEBOIL
MOJIEII CETEBOro B3auMoneHcTBHs. CeTeBOW NMPOTOKON ¥ IMPOTOKOIBHBIA CTEK.
Mogens OSI. Mopens creka TCP/IP (DoD). CereBas apxurektypa. CeTeBoii
uHTepdeiic. Meronsl mocTyma K cpeme mepenadn. KomupoBaHHe CHTHAJNOB.
®usnueckas agpecarus. CereBoit kanp (¢dpeiim). Apxurextypsl Ethernet, Wi-Fi,
BlueThooth. Apnpecamus B KOMIBIOTEpHBIX CeTSX. AJpPECHOE IIPOCTPAHCTBO.
1Py4-anpecanusa. ARP. 1Py6-agpecarus. DHCP. DNS. Texnonorus NAT.
Tpancnoptaeiii yposeHs Mojenu TCPJIP. Tlporokonsr TCP u UDP. Metojsl
B3aMMOZEHCTBHUA B TETEPOreHHBIX ceTiaX. Mapmpytuszanusa. Poyrep. ITpotokomnsr RIP
u OSPF. Ceru obmero mons3oBanus. Cers MHTepHer. Cioyxba Web. O6naunsie
TexHoJoruu. TexHomorus VPN.

Ba3b1 JaHHBIX
VYceranoBka SQL server. Ympasnenue ciryx6amu. Hactpoiika mpag gocryiia.
Tunel nanseix. Ilepsuuseni kmrod. Onepanuu pensuuoHHOM anreOpsr. Teopwus
HopMmanuzanuu. [loustue 1HO, 2HO, 3HO, 4H®. TpagunuoHHbIe ONepanuud Ha
MHO)KecTBaMH. Vcronbp3oBaHWe B 3alpoce HECKOIBKMX MCTOYHHUKOB 3aIluceil.
Oyakuun st paboTel cO 3HAYEHMSIMH OaTkl U BpeMeHU. OyHKIuu paboThl cO
cTtpokamu. Hucnosele GyHKIUU. ArperatHele ¢yHKIUU. [IpeoOpazoBaHue NaHHBIX.



Omnepannu coenunenus. SBHEIe onepanun obbenuHenus. Pasnocts. Ilepeceuenye.
Group By Having. Insert Into, Update, Delete. Cxansprble dynknum. OyHKIHH,
BO3Bpalarouye TabnraHoe 3Haderue. Kypcopsl. L{uxisl, Vernosus. MS Visual Basic
2010, Csasp ¢ BII. DataSet, DataTable, Date Adapter. Mcnons3oBarne OleDB,
SqlBD.
IIpoexTHpoBaHHEe HH(POPMALHOHHEIX CHCTEM

Ilpeamer u meron kypca "[IpoexTupoBanne WHPOPMAIMOHHBIX cHCTEM'.
IToHsTHE 5KOHOMHYECKOH HMH(OpMalMOHHOH cucTeMbl. Knaccer MC. CrpykTypa
OJTHOIIOJIb30BATENbCKOM U MHOIOITOJIb30BAaTENbCKOM, Mallol 1 kopropatusroi MC,
JokanpHOW M pacnpeaeneHHoit YC, coctaB m HaszHadeHue moacucreM. OCHOBHEIE
0cobeHHOCTH coBpeMeHHbIX mpoekToB VIC. Drtamsr cozpanus UC: dopmupoBanue
TpeOOBaHMM, KOHIENTyalbHOEe IIPOSKTHPOBAHME, CIELU(PUKALNS TPUIOKEHHUH,
paspaboTka Mopeneld, MHTETpalis U TeCTHPOBaHWE MH(MOPMALMOHHON CHCTEMSI.
Meroae! mporpaMMHO# HHXKeHepuH B npoekTupoBanun MIC. [ToHATHE KH3HEHHOTO
nukna 110 HC. Ilpouecchl KU3HEHHOTO IIHMKJIA: OCHOBHBIE, BCIIOMOTAaTEIbHEIE,
opranusainonnsle. ConepxaHue ¥ B3aUMOCBS3b MIPOIIECCOB JKU3HEHHOTO Iukia I10
MC. Mojend S>KU3HEHHOrO LMKJIA: KacKagHas, MOJENb C POMEKYTOUHBIM
KOHTpoJsieM, crnupayibHas. Cramuu skm3HeHHoro mukiaa 110 UMC. PernamMenranus
IIPOLIECCOB IIPOEKTUPOBAHHS B OTEUECTBEHHBIX U MEXIYHAPOIHBIX CTAaHIAPTaX.
Kanonuveckoe mpoextupoBanue MC. Cramum u 3Tamsl mporecca KaHOHHYECKOTO
npoexktupoBanud MC. Llenw u 3agauu npeArnpoekTHou cragum cozpanus KC.
Mognenu nestenpHOCTH opraHm3anuu ('kak ects" U "kak qo/mKHO OBITE"). CocTas
paboT Ha CTaJMu TEXHUYECKOro u pabouero mpoektupoBaHus. CocTaB MPOEKTHOM
nokyMeHrtanuu. TumoBoe mnpoexktupoBanue MC. [loHATHE THIIOBOrO IIPOEKTA,
Opeanochiky  Tunu3anud.  OOBeKThl  THUOM3anuH.  MeTOABl  THIIOBOI'O
npoexkTupoBaHusd. OueHka 3QQEeKTUBHOCTH HCIIONB30BAHUS THUIIOBBIX PEIICHUH.
Tunosoe mnpoektHoe pewmenue (TIIP). Knaccer um crpykrypa TIIP. CoctaB u
COIEpKaHWE  OIEepaldil  TUIIOBOrO  JJIeMEeHTHOro  mnpoektupopanus UC.
QyHKIMOHAIbHBIE MakeThl Npukianueix nporpamm (ITIIT) xak ocumosa TIIP.
ApanTanus tTunoBoi UC. MeToas! U cpeicTBa MPOTOTUITHOTO NpoekTupoBanus VC.
OcHOBHBIE TOHATHA OPTaHHU3ALMOHHOTO OM3HeC-MOJeNupoBaHus. Muccus
KOMIIaHMH, AEpeBO Iieled M cTpaTeruu Wx HocTikeHus. CTaTudeckoe OIHCaHHE
KOMITaHHH: OW3HEeC-TIOTeHIMAll KOMIIaHWH, (YHKIIMOHA]T KOMIIAHHH, 30HBI
OTBETCTBEHHOCTH MEHEDKMEHTa. J[uHaMugecKoe onucaHre koMnaHuu. [IporieccHsie
IIOTOKOBBIe Mozenu. Mopenu cTpykTyp AaHHbIX. [loHas Ou3Hec-MOIeb KOMIIAaHHH.
[Tabnons! OpraHU3aluOHHOTO Ou3HeC-MOIeUPOBaHNUS. [TocTpoenue
OpraHu3aluOHHO-QYHKIIMOHAIBHON CTPYKTYpPhl KOMITAHHWH. OTamsl pa3paboTKu
[Tonoxenuss 00 OpraHU3alMOHHO-QYHKIMOHAIBHOM  CTPYKTYype  KOMIIAHHUH.
HNudopmaliioHHbBIe TEXHOJOTHH OpraHW3allMOHHOT0 MoaenuposaHud. [IponeccHele



MOTOKOBBIE Mozenu. IlpomeccHblif MOAXOA K OpraHM3alUM  OESTETLHOCTH
opranu3anyy. CBs3b KOHILENIUHA MPOLECCHOrO MOAX0a ¢ KOHIEMIHe! MaTpHIHOI
opraHu3aiuy. OCHOBHbIE SJIEMEHTHI TPOLECCHOrO MOAXOJa: IPaHHIEI IIpolecca,
KIIFOYEBEIE POJIH, JEPEeBO Iieel, 1epeBo MoKa3aTeeH.

Beinenenue u Knaccuukanus mponeccoB. OCHOBHBIE MPOIECCE], TPOLECCEH]
YOpaBIeHHs, Tpoleccsl obecmeuenus. PedepenthHoile wmomenu. Ilposenenue
IIPEANPOCKTHOTO obcienoBaHus OpraHU3allkH. AHKeTupoBaHwHe,
MHTEPBbIOUpOBaHKe, (otorpadus pabodero BpeMeHH IepCoHaa. PesynbTaThl
IIPEIIIPOEKTHOro obceToBaHus.

MeTogomoriy MOAENMPOBaHHs IIpeaMeTHOH obnacti. CTpyKTypHAs MOZETb
npeameTHOH obmactH. OObekTHas CTPyKTypa. DyHKIHMOHAIBHAA CTPYKTYpa.
Crpykrypa yIIpaBICHHUS. OpranuzanyonHas CTPYKTYpa.
DyHKIHOHAILHO-OPUEHTUPOBAHHBIE U O0BEKTHO-OPHEHTHPOBAHHBIE METOJOTIOTHI
OmHMcaHusa  IpeiMeTHOHM  obOmactu.  @ymknuwoHanmsHas  Metomuka  IDEF.
DyHKIMOHAIIBHAS METOAMKAa IIOTOKOB JaHHBIX. OOBEKTHO-OpHEHTHPOBAHHAS
MeToguka. CpaBHEHHE CYLIECTBYIOUIMX MeTOAWK. CHHTETHYecKas METOIHKA.
Case-cpejicTBa [ MOJEIMPOBAHHUS EJIOBBIX [IPOLECCoB. MHCTpyMeHTaIbHas cpefia
BPwin. Ilpuanumns! noctpoerus Mozxend IDEF0: xoHTekcTHAS qrarpaMma, CyOBeKT
MOJEIHpOBanus, Lenb M Touka 3peHus. Jluarpammel IDEF0: xonTekcTHas
adarpamMma; JdarpaMMbl JeKOMIIO3MILIMY; OUarpaMMbl JepeBa Y3JIOB; IHArPaMMEI
Tonbko gang  okcnosuuuu (FEO). Paborter  (Activity). Crpenku (Arrow).
Tynnenuposanne crpenok. Hymepanus pabor m numarpamm. Kapkac auarpaMmsl.
Cnusiave u pacuernienue Mopnenei. Cozmanme oTueToB. CTOMMOCTHBIM aHAIIN3:
00BeKT 3arpar, [ABUraTenb 3aTpar, LUeHTp 3arpar. CBoiicTBa, oOmpereideMble
none3oBateneM (UDP). {uarpammel nmotokoB pauHsix (Data Flow Diagramming):
paboThl, BHELIHHE CYIIHOCTH (CCBIIKH), IOTOKH paboT, XpaHUIHINA JaHHBIX. MeToj
omucanusa mpoueccoB IDEF3: paboTel, cBsS3H, O00BEKTHl CCBUIOK, MEPEKPECTKH.
MMuTalluOHHOE MOJIeIMPOBaHUE: WCTOYHHMKH ¥ CTOKH, OYEpedH, IIPOIECCHL
WudopmanuonHoe  obecrieuernne MC. BremammuHoe — uH()OPMALHOHHOE
obecnieuenue. OcHOBHBle MOHATHSA Kiaccuukauuu wuHbopMarnuu. [IoHATHS |
OCHOBHBIE TpeboBaHUs K cucTeMe KojuuposaHusa wuHopmarnuu. CoctaB u
CoIepKaHWe  OIepaluif  IpoekTHpoBaHHsS  KinaccupukartopoB.  Cucrema
JIOKyMEHTAIHH. BryTpumaimnaHoe “H(OpMaIMOHHOE obecnieueHue.
[TpoexkTupoBaHHe IKPaHHBIX (OPM BIEKTPOHHBIX HOKYMEHTOB. MH(popMaioHHas
0aza u crocoOb ee opraHm3anuu. MopgenupoBanue maHHBIX. Meton IDEFI.
OTtoOpaskeHHe MOJIENTH JaHHBIX B HHCTPyMeHTAIBHOM cpenacTBe ERwin. MaTepdetic
ERwin. YpoBuu otoOpaxenus monenu. Co3naHue JOIMYECKOH MOJENH HaHHBIX:
YPOBHH JIOTHYECKOW MOJENH; CYLIHOCTU U aTpUOyTHI; CBS3H; THIIBI CYIIHOCTEH H
Hepapxus HaClIeOBaHMs, KIIIOYM, HOpMaju3allus AaHHBIX; AoMeHbl. Co3jnanue



(QH3HYECKON MOJIENH: yPOBHM (PHU3UIECKOM MOIENH; TabIMIIBY; IPABHIIA BAIMIANNHN 1
3HAYCHHE 110 YMOJYaHHIO; WHIEKCBI; TPUITEPhl H XPaHUMBIE MPOLELYPEL;
NIPOCKTHPOBAHKWE XPAHHUJIMIL AHHBIX; BEIYKCIEHHE pasmepa BI; mpsimoe u o6paTHOE
npoexktupoBanue. ['eHepanus koma KIHEHTCKOM dacTH ¢ momomso ERwin:
pacrperHble atpulyTsl; TeHepanus kojga B Visual Basic. Coszmanme oT4YeToB.
I'enmepanust  cnosapeit. PaspaGoTka TexHmMueckoro 3ajaHus. PaspaGoTka
TEXHHYECKOro 3agaHus Ha cosganve HKC. Hcrounuku wuHGOpMaimy s
(DOPMUPOBAHUsS ~ TEXHUYECKOTO 3amaHus. [IpuMepsl 3allONHEHHS pa3fieloB
noxymenra. Jluarpammel B UML, Kitaccel v cTepeoTHIIBI KIIacCOB. ACCOLHATHBHEIE
Kiaccel. OCHOBHBIE 3JIEMEHTHI THATPaMM B3aUMOJIEHCTBUS — 0OBEKTHI, COOBIIEHMS.
JuarpaMMBl COCTOSHHM: HA9aNbHOTO COCTOSHHS, KOHEYHOIO COCTOSIHHES, TIEPEXOIbL.
Brnoxennocts cocrosHumi. JlMarpaMMbl BHEIPEHUS: MOICUCTEMBI, KOMITOHEHTSI,
cBsA3H. CTepeoTuIsl KoMnoHeHT. JuarpamMmel pasmemenust. OcHoBrble Tumsr UML-
AuarpaMM, HCIIOJIB3YyeMble B IIPOSKTHPOBAHHKM HH(GOPMALHMOHHLIX CHCTEM.
Bzaumocssizu mexay mumarpammamu. ITogmepxka UML wurepaTMBHOTO IIpoIiecca
npoektupoBanus MC. Ortamel npoextupoBanus WC: MomenupoBaHue Om3Hec-
IPELEeEHTOB, paspaboTka Mozien Ou3Hec-06BeKTOB, pa3paboTka KOHIENTyaabHO
MOJENHW [aHHBIX, pa3paboTka TpeboBaHWN K CcHCTeMe, aHamu3 TpeboBaHUi U
[IPeIBApUTENEHOE IIPOEKTHPOBAaHHE CUCTEMBI, pa3paboTka Moesell 6a3el NaHHBIX U
IIPHIIOXKEHUH, IIPOEKTUPOBAHNE (PU3UYECKON pealTu3allii CHCTEMEL.

HudopmannonHas 6e3o0nacHoCcTh

Anamu3  yrpo3  uMHQOpMalMOHHOW  Oe3omacHOCTH. AHaIM3  yIpo3
KOPIIOPAaTUBHEIX ceTel. XapaKTepHble OCOOEHHOCTH CETEBbIX aTak. YTIPO3Hl H
yA3BUMOCTH  OecnpoBOOHBIX  ceTe.  TeHmeHumu  pasButus  MT-yrpos.
Kpumunanuszamuss arak Ha KOMITBIOTEPHBIE CETH M CHUCTeMBI. IlosBIIeHHe
KUOEepOpyXHs i1 BEJEHUs TEXHOJIOTHYecKuX Kubepsoitn. Ob6ecrnedyenue
WH(GOPMALMOHHONH 0e30IIaCHOCTH KOMITBIOTEPHBIX CHCTEM. Mephl M CpeacTBa
obecriedeHnss HMHQOpPMAIMOHHOM Oe3omacHocTu. IIyTe pelneHHs Ipobiem
uH@opMaoHHOH  Oe3omacHocTH.  Ponb  cTaHmapToB — MH(OPMAITHOHHOM
OezomacHocTH. MexIyHapOAHbBIE CTaHOAPTH HH(DOPMAIMOHHONW Ge30MacHOCTH.
Crangaprer ISO/IEC 17799:2002 (BS 7799:2000). I'epmanckuit crapmapt BSI.
Mexnynaponusii craggapt ISO 15408. «OOume xpurtepunu G6e30MaCHOCTH
MH(pOPMaMOHHBIX TeXHOJIOrui». CTaHaapThl i 6ecrpoBOAHBIX ceTel. CTaHaapThI
UHQOpMaIHOHHOM Oe3omacHocTH it MHTepHera. OTedecTBEHHBIE CTAHOAPTEI
OesonacHocTd HH(GOpManMOHHBIX TexHonoruit. Crammapr «Kpurtepuu ouEHKH
6esonacHocTH WHGOpManuoHHEIX TexHomoruiy I['OCT P MCO/MDBDK 15408.
OcHOBHBIE NOHATUS KpunTorpadudueckoi 3amuTel wHGOpManuu. CUMMETpUYIHBIE
KpUNITOCUCTEMEI IH(poBanus. AnroputMsl mudposanus DES u 3-DES. Crannapt
mudpoBanus [OCT 28147-89. Crammapr mudpoanus AES. pyrue



CUMMETPUYHBIE KPHUITO-aIrOpUTMEL. (OCHOBHEIE pPEXHMMBI paboThl  GIIOYHOrO
CHUMMETPHYHOrO  anroput™a.  OCOGEHHOCTH  HPUMEHEHHS  ANTOPHTMOB
CHMMETPUYHOTO IIH(POBAHUS. ACHMMETPHYHBIE KPUIITOCHCTEMEl IIHM(POBAHES.
Auroput™ mudposanus RSA. OyHKIHH XIWHpOBaHUS. DJIEKTPOHHAS 1 posast
nonmuck. OtedecTBeHHBIH cTaHmapt mbposod nommucu [OCT P 34.10-2001.
Kopnoparusras nH(opMaIosHas cucTeMa ¢ TpaIHIMOHHOM CTPYKTypoit. CHCTeMBI
«00mavHbIX»  BBIYMCIEHWH. MHOrOypoBHEBBII MOAXOX K  0GecredeHHo
uHpopmanrorHoi GezonacHoct KUC. Be3omacHoCTh «0OIaYHBIXY BEIUMCICHMIL
KoHuenuus nocTpoeHns BUPTYalnbHBIX 3alIUIIeHHBIX ceTeli VPN. PN-pemrerus s
IIOCTPOEHUS 3alMIIeHHBIX ceTed. CoBpemeHHBle VPN-mpoayktel. OcobeHHOCTH
yRaneHHoro pjocryma. CpencTBa M IIPOTOKONBl ayTeHTH(DHKALMH Y/IAJICHHBIX
Tojp30BaTenell. LleHTpanu3oBaHHbl KOHTPONE YHalIeHHOro mocTyma. IIpoToxom
Kerberos.

buonndopmaruka

buonndopmaruka 1 6uonHGOpMAaUHOHHEIE CHCTEMBI. BrHOMHpOpMaTHKa 1 ed
MECTO B COBPEMEHHBIX HccnenoBanusx. MH(opMamoHHble TEXHOIOTHH, HaXOIIIHe
IpuMeHeHHe B OMoMH(OpPMATHKE. OcHOBHBIE  3amauud  TIPUKJIAIHOM
ononndopmarrku. I[loHATHE O GHOTEXHMYECKMX CHCTEMAaX M MX KIAacCH(pHKAIHS.
Meroasl nonydenus # o6paboTKM OHOMEIMIIMHCKHX JAHHBIX. POIb TeXHHYECKHX
CPEICTB M BBIYHCIUTE/]LHOM TEXHUKH B IIPOBEACHHH MEIHUKO-OMOIIOrHYECKOro
OKCIIEPHMEHTa, B 00paboTke M aHaIHM3e OHOMETUIHUHCKHUX JaHHBIX. Oco6eHHOCTH
IIPUMEHEHHs] COBPEMEHHBIX HH(DOPMALIMOHHBIX TEXHOJIOIHHA B MEIUIIMHE.

WupopmManmoHHEIE NOTOKH B CHCTEMaX KOMITBIOTEPHOIO MOJEIMPOBAHMS
OHOIOrHYecKHX cucTeM. Pa3paboTka KOMIIBIOTEPHBIX MOJENEH IIPOLECCOB,
MPOMCXOIAIINX B OpraHU3Me YeJIOBEKa.

MennunHckass KHOepHETHKA

KoMnerotepHoe MonenupoBaHHe. ILleHTpanmbHass HaydHas IIapagurma
cucTeMHOH 6uonoruu. OCHOBHEIE HHCTPYMEHTHI JIJIs TEOPETUYECKOTO HCCIIeIOBAHMSI
U IIOHUMaHMsS MEXaHH3MOB (YHKIHMOHHUPOBAHHUSA CIIOXKHBIX JKHMBBIX CHCTEM.
OHTosOruy U cHCTeMaTH3alus OMOMEIWIIMHCKHX IaHHBIX. BruoumH(opMaTHueckue
METOAEl B IIPOTEOMHKE U TIeHOMHKE. MHTerpanus OMOMENWIIMHCKHAX [IaHHBIX.
Omuxkc-texnonoruu. Ilomxomsl, anropuT™Mbl W 0aspl HaHHBIX JJIS HHTETPAI[HU
OMOMeTUITHHCKIX AaHHEIX. [ eHHBIE CETH.

IIpencrasienue o pacmudpoBke reHoMa. ba3sl JaHHBIX 110 reHOMY YEIIOBEKa.
AHanu3 TIeHeTHYeCKUX II0CelI0BaTeIbHOCTEH, SBOMIOIMOHHAS BBEIYMCIHTEILHAS
6uonorus. IlpoBeneHue OLEHKH OHOJIOIHYECKOTO Pa3HOOOPA3Msl, aHHOTAIMS
reéHOMOB.

Meroasl BH3yanu3alUM H CTAaTUCTHYECKOH 00paboTKM OHOMeIHUIIMHCKHX
TIaHHBIX. AJITOPUTMHYECKOE U IIPOrpaMMHOE oOeclieueHne MeIHKO-0H0IOTHYeCKUX
uccnenoBanuii. OcoOEHHOCTH IPUMEHEHUs IIPOTPAMMHBIX CPEICTB VISl PEIIeHHUS
3a]1a4 aBTOMAaTH3aI|H IPOBEIEHUs OMOJIOTHIECKUX UCCIIEeOBAHHH.



buorexHuYeckHe CHCTEMbI H TEXHOJIOTHH

PazpaboTka, mnnaHMpOBaHHe, BHEIPEHWE MaTeMaTHYeCKMX METOJIOB,
aITOPUTMOB, IPOrpaMM, HCIONB3YEeMbIX [JId aHAlA3a MEOUIIMHCKOH U
Ouonorudeckoit wuHGOpManuu. JIMCKPYMHHAHTHEIA AaHAIN3 OMOMEIMIIMHCKAX
JIaHHBIX. PerpeccHOHHBIN aHANM3 OMOMEIUIIMHCKUX NaHHBIX. Knactepnsrii apanus
OHOMETUITHHCKHAX JIaHHBIX. Ananmms CHEKTPaIbHBIX XapaKTEPUCTHK
OMOMEIMIMHCKHX JaHHBIX. AHATU3 KOPPEIUPOBAHHEIX GHONOTHYECKHX IPOIECCOB.
ATreHTHOe MOJIeTHPOBaHHE MEeIUKO-OMOIOTHYECKHX CHCTEM.

IIporpammMer gt o0paboTKM ¥ aHaW3a OHOMEOMIMHCKUX AHHBIX.
ITporpammel 11 KnaccuduKkanuy 06pa3oB U NPUHATHS AUATHOCTHYECKUX PEIIeHHH.
TpancniopTHpOBKa HaHHEIX MEIUKO-OHMOJOTHYECKHX UCCICNOBAHUM. 3alIuIIeHHBIe
KaHanbl CBa3u. OpraHusanys IaHHBIX B MYJBTHLEHTPOBEIX HCCJIEJOBAHUAX C
OONBIIMMHI MacCHBaMH JaHHBIX.

3. NPUMEPHBIA TEPEYEHDB BOITPOCOB K BCTYIIUTEJILHOMY
HUCIBITAHUIO

MeToabl ONITHMH3ALHH

Ls O6mas 3amaya THHEHHOTO MporpaMMHUpPOBaHus. MeTox ee pelleHHs.
2. OcHoBHas TeopemMa JMHEHHOr0 IPOrpaMMHUPOBAHHS.
3. Ob6mias mocrtaHOBKa 3a7ad HETHHEHHOTO IMPOrpaMMHpOBaHud. MeTonsl ee
pelIeHus.
4. Mogens ympaBieHHS 3allacaMH.
5. THIIEI MApKOBCKUX IIPOLIECCOB.
6. OcHOBHBIE TEOPEMEI MATPUYHBIX B OMMATPUIHBIX UTP.
OnepanuoHHbIe CHCTEMBI
l. Ucrtopus pa3BUTHS CHCTEMHOTIO IIPOrpaMMHOTO obecrmeueHus. HasznaueHue
OTIepaIlMOHHEIX CHCTeM. KiaccrupuKaIiy OmepaidoHHBIX CHCTEM.,
2 ApXUTEKTypa ¥ QYHKIIMOHAJIbHBIE KOMIIOHEHTHI OIIEPAI[MOHHON CHCTEMEI.
3. [Ipomeccsl m motoku. [lmanupoBanwe W HOuCHETYEpHU3ALMS IPOIECCOB M
II0TOKOB.
4. Hasznauenue u Tunsl npepeiBanuii. CUHXpOHU3ALMS IPOLIECCOB U IIOTOKOB.
IIpenoTBpaleHne TyIIHKOB.
8. OYHKIIHA ONMEpPallMOHHON CHCTEMBI IO YIIPABIEHUIO MaMSTbIO. AJITOPUTMBI

pacipeeJICHUA [IaMATH. CaomnuHT 1 BUPpTYyaJibHaA I1aMATh.

HedeTrkas MaTeMaTHKA

1. OCHOBHBIE OTIpe/IeNIeHNs U OTIEpaIliy Ha HEUETKUX MHOXKeCTBaX. [ [pHHIUIIE]
0000IIIeHUSA U TEKOMIIO3ULIHH.
2. MaTreMaTH4YeCKME OCHOBHI HEUETKOM IIOTMKH. HedeTkas JIOrHKa B Y3KOM H

IITUPOKOM CMEICTIax. THITbl HEYETKHUX KOHTPOJUIEPOB.
3. Omepanyyd Haj HEYSTKUMH OTHOINeHMAMHU. Kiacrepusauus Ha OCHOBe



HEYETKHX OTHOILEHUH.
4. Heuerxuit meTon uepapxuii Caaty.
3 HeueTkue KOTHUTHBHEIE KapTHL.

Teopus cucTeM H CHCTeMHBIH aHAIH3

L. ITonstue cucremel. CHcTeMa, IOACHUCTEMA, BIIEMEHT, (PYHKIUS CHCTEMEL,
BHEIIHAS CPe/ia, CBA3U, OTPAHUYEHUS, KPUTEPUH, LIETIb.

2. IIpuBenuTe M3BecTHBIE Bam cucTeMsl kiaccudukamuu momeneit. Chemaiire
aHalnu3 STHX Klaccupukanuit. Ha KakuX OCHOBaHMSX BBIIOTHEHBl OTH
Kinaccudukanuu?

3. OcCHOBHBIE TPUHIUIIBI CHCTEMHOTO aHAJIN3A.

4. Cucrema u cpena. BzaumopelicTBHE CHCTEMBI CO Cpellod M 0COOEHHOCTH
uccaenoBanus cpefpl. OTKPBITOCTh U MHTEPEHTHOCTh CHCTEMEL.

5. 3aKOHOMEPHOCTH CHCTeM, (YHKIMOHUPOBAaHHS M Da3BUTHA CHCTEM, HX
OCYLIECTBUMOCTH.

6. Amnanus neneit u pynkuui. CrpaTHOHUIKPOBAHKE.

7. Paboune sTamel peanusanuu cucTeMHOro anammza (mo Omnthepy, SHry,
®DenopeHKo).

8. WNudopmarmonnbie CHUCTEMEI C TTO3ULIUH

CHCTEMHOI0 aHaJInu3a
(moHsATHE, HCTOPUS, IEPCIIEKTHBEI).
9. CucreMHBIN aHATTU3 TPEIMETHOH 06/1acTH.

Teopusi npuHATHA pelIeHH
I TuIel ¥ BUIBI pelIeHui.
2, [ToHATHA «IKIIO, IPHHUMAIOIIEE PEICHUEY, KYPOBEHD PEIICHUA», KKAUECTBO
pELIeHUs».
3 Oralibl Iponecca NPUHATHS PEeLISHUH.
4 Pazmuuust MeXy JTUYHBIMH, 3KCIIEPTHBIMH U yIIPaBICHUYECKUMHU PEeIISHHUIMH.
5. AXCHOMBI PallHOHAIBHOT'O PUHATHUS PEIIeHUH,
6 XapakTepHble 3BPUCTUKU U CTEPEOTHITBI ITPH NIPUHATHH PEIISHUH.
7 [Icuxonmorus NpUHATHS pellleHuid MPU HEeOIPeIeIeHHOCTH U PHUCKE.
8 CxeMBI roJIOCOBaHUS IIPY MIPUHSATHH KOJIIIEKTHBHEIX PEeIIeHUH.
9 CpencTBa IOAAEPKKH IPUHATHS PEIISHHH.

HuTennexkryajibubie HHGOPMANHOHHbIE CHCTEMbI
1. Ponp 1 MeCTO MHTEIUIEKTyalIbHBIX HH(MOPMALMOHHEIX CHCTEM B yIIpaBICHHH
9KOHOMHYECKUMH 00BeKTaMH.
WuTennekTyaabHBIe TEXHOJIOTUH Ha OCHOBE HHIXEHEPUU 3HAHUM.
ApxuTekTypa HHQOPMAIIMOHHBIX HHTEJIEKTyalbHBIX CHCTEM.
OOyd4eHue B UHTEIUIEKTYaILHBIX CHCTEMAX.
Oransl npoextuposanus UNUC.
MeTonbl HHTEIUIEKTYaJIbHOIO aHallu3a OU3HeC-UH(MOPMAIIUH.

G 12

BrruncianTebHbIe CHCTEMbI, CETH U TeJIEKOMMYHHKALUH
1. Jloruueckue ocHoBsl DBM.



2, OneMeHTsI OyneBoH anredpsl, MUHUMH3ALKA ¥ CHHTE3 JIOTHYECKHX CXEM.

3. DJeMEHTEI ¥ THUIIOBBIE Y3JI6I KOMIIBIOTEpA.

4. Kombunanvonusle (mudparopa, memmdpaTop 4 T.14.), HAKAIUTHBAIOLIWE -
TPUITEPBI, PETUCTPhI, CHETIHUKH.

S [ TpyHIMI TPOrPaMMHOTO yIIpaBIIEHHUS.

6. Mamyna ¢on-Heitmana, Ba KIacCHYECKMX THIIA - ¢ OOLIEH NIaMSTEHIO, C

paszielIeHHOH NaMAThIO, apH(PMETHKO-TIOTHYECKOe YCTPOHRCTEO.

7. Knaccudurarms 3BM.

8. Knaccuueckue apxutektypsl OBM, WX [IOCTOMHCTBA M HeAocTaTka. 16-
paspsaHblid mpoueccop, Apxutekrypa MII ¢ «HOXKHBIM» TOPTOMY, «CEBEPHBIM
TIOPTOMY

Ba3bl 1aHHBIX

1. CxoncTBO M OTIIHYHE NPOIleccOoB 00pabOTKK MaHHBIX cpeicTBaMM (aiioBoil
cuctemsl 1 CYB]/I,

2, OcHOBHEIE 3Tallbl HBOJIIOLUYU cucTeM 00paboTku HaHHbIX. OCHOBHEIE OTIHUYMA
B KOHLENIUAX 00pabOTKH JaHHBIX Pa3HBIX ITATIOB.

3. Cxema ynpasnenus nanasiMu B CYB/]

4. CucremHbI aHanM3 InpeaMeTHOM oOmactd. Meromuka cGopa (axTos.
MeroarKa UHTErpalliy MPeICTaBICHHH.

5. OcHoBHBIe  TpeboBaHUsT K  pacrnpeneleHHOW 00paGoTKe  JaHHBIX.

Kinaccupukanus pexumon pabotsl ¢ B

6. SQL. MWspneuenwme namueix (komauma SELECT). Sseik SQL. Tumsl
coenuHeHunt Tabnun B koManne SELECT. SQL. Komanna SELECT ¢ rpynmnupoBKoii
JaHHBIX.

7. I'pynmossle onepauuu. [Ipumepsi.

8. IIpencraBnenue omepanuil peNsIUUOHHOM anreOpel ¢ momomsio  SQL.
OcHoBHBEIE TpeOoBaHMs K paclpezelneHHON obpaboTke maHHbBIX. Kitaccubukarius
pexumMoB padoTsl ¢ BJI.

IIpoexTHpoBanne HHPOPMALHOHHBIX CHCTEM
IIpoexTHpoBaHKEe IPUKIIATHOTO IPOTPAMMHOT0 00ecIIeYeHMsl.
[TaxeTsl MONB30BATENBCKUX IPOTPAMM.
PazpaboTka opurHHaiIbHBIX IpOrpaMM (MPUIIOKEHHH) AJIs IIOJIB30BaTEIeH.
[TporpamMMer B3auMOCBs3H 1 B3aumojeicTers 111111 (koHBEPTOPEI).
TexHonoruu npoekTupoBaHus 0a3bl 3HAHUM.
Cucrema ynpasnenus 6a3oi snanui (CYE3).
O6mas 3agayga cuaTesa MC.

e BBk o o .

HNudopmanuonnas 6e3onacHocTh
Buzbl cCHMMETPHUYHBIX KPHUIITO-aIrOpUTMOB. [IprHINI paboTsL.
Buer acUMMETPUYHEIX KPHIITO-aJIropUTMOB. IIpyuHImn paboThL.
Knaccudukaiius yrpo3 uHGOpMAIHOHHON 0e30MacHOCTH.
Opranuzanus ygaJeHHOr0 JOCTyIIa.

B



buonadopmarunka

1. bronnpopmaTrKa U €€ MeCTO B COBpEMEHHEIX HCCIIEI0BAHNIX

2, HudopmanmonHbre TEXHOJIOTHH, HaxoIsIIHe [IpAMEHEHNe B
OnonHpopmaTHke.

3. OcHOBHEIE 3a/1a4y NIPUKIIAHON 6HOMH(DOPMATHKHY.

4. ITonsTHE 0 OHOTEXHUYECKUX CUCTEMaX U MX KIIaCCH(DHKAIIHI.

3 Metoas! nomy4yeHus U 00paboTku OHOMeIUIIMHCKUAX JaHHBIX.

6. Ponmp TeXHHWYECKMX CPEICTB M BBIYHCIHTENEHON TEXHHKH B IIPOBEICHHUU

MeJUK0-OHOJIOrHYecKOro 3KCIIepUMENTA, B 06paboTKe U aHaim3e 6HMOMeIUITHHCKAX
IaHHBIX.

7. OcobOeHHOCTH NPUMEHEHHS COBPEMEHHBIX MHGOPMAIMOHHEIX TEXHOJIOTHH B
MeIUITHHE.
8. HMudopMalMOHHBIE IIOTOKM B CHUCTEMaxX KOMITBIOTEPHOTO MOJIEIUPOBAHMS

OHMOJIOTHYECKUX CHCTEM.

MeagnunHckass KnOepHeTHKA
OHTONOrUK ¥ CUCTeMaTH3alus OUOMETUITMHCKIX JaHHBIX.
BuonHbopMaTHIecKre METOIBI B IPOTEOMHKE U T€HOMHMKE.
HNuTerpanus OHOMEIUIIMHCKIX JaHHBIX. OMUKC-TEXHOJIOIHH.,
[Toxxonsl, anropuT™Mel U 6a3bl AaHHBIX IS UHTETpaldd OMOMeIUIIMHCKUX
TaHHBIX

et J b s

5, IIpencrasienue o pacmudpoBKe reHoMa. bas3sl JaHHBIX 10 TeHOMY YeJIOBeKa.
6. Metonsl BU3yaJIH3alldM W CTAaTHCTHYECKOH 00pabOTKH OHOMEIHITMHCKUX
JIaHHBIX.

7. AJNITOPUTMHYECKOE W IIPOrpaMMHOE OOECIEUYeHHE MEIUKO-OHOIOTHYESCKIX
HCCleqOBaHUH.

8. OcobGeHHOCTH NpPUMEHEHHUS IPOTrpaMMHBIX CPEIACTB U1 pelIeHHs 3a1ad

ABTOMATHU3alluH IIPOBEICHHA OHOJIOrHYEeCKHX HUCCIIeIOBAaHUH.

bHoTexHHYeCKHe CHCTeMbl H TEXHOJIOTHH

1. JIMCKpUMHHAHTHBIN aHaI3 OMOMEIUIIUHCKAX JaHHBIX

2. PerpeccroHHBbIN aHan3 OMOMEIUIIMHCKUX JaHHBIX

3. Kiractepnsrii anamn3 OMOMeTUIIMHCKUX JaHHBIX

4, AHaJIU3 CIEKTPAIIBHBIX XapaKTePUCTUK OHMOMEINITMHCKIX JaHHEIX

3, AHanu3 KOppeIupOBaHHBIX OMOJIOIMYECKHX IIPOLIECCOB

6. ATeHTHOE MOJIETHPOBaHHE MeIUKO-OHOIOTHYECKUX CUCTEM.

T [Tporpammel [yt 00paboTKK U aHaIM3a OMOMEIUIIMHCKUX JaHHBIX.

8. [TporpaMmel s KiacCH(PHUKaUMKM OOpa3oB M IPHUHSATHS AMArHOCTHYECKHX
peLIeHHH.

9. TpaHCIIOPTHPOBKAa  JaHHBIX  MEJUKO-OHMOIOTHYECKHMX  HCCIEIOBAHHM.

3aluieHHbIe KaHalbl CBI3H.
10. OpraHusanys AaHHBIX B MYJIBTHIEHTPOBBIX HCCIEJOBAaHUAX C OONBIIMMH
MacCHBAMH JIaHHBIX.



4. PEKOMEHAYEMAS JUTEPATYPA
4.1. OcnoBHas tuTEpaTypa:
1. Homna H. U. Undopmatuka (115 TeXHUYIECKUX HaMpaBleHnH) : y4ueb.mocobue
[Onextponnsiit pecypc]. / Momna, Hukomnait IBaHoBuY . - 2- W31.,CTEPEOTHIL. - M. :
KuoPyc, 2017. - 472c. : wun,tabn. + 6ubn. - (bakamaBpwar). - ISBN
978-5-406-02408-9 : 514.50. Pexxum nocryna: http: www.znanium.com
2. basrr nannbix: Yuebuuk. [Dnektponusi pecypce]. / lllycrosa JL.U., TapakaHnos
O.B. - M.: HUI[ HHO®PA-M, 2016. - 304 c. Pexwum goctyma: http:
WWW.znanium.com
3. OmepanOHHBIE CHCTEMBI, Cpeisl 1 00omouku: ydeOHOe mocobue.
[OnexTponnsnii pecype]. / T.JL. Ilapteika, M.W. ITonoB. — 5-e u3n., nepepad. u gom.
—  M.: ®OPYM: UHO®PA-M, 2017. Pexxum noctyna: http: www.znanium.com
4, [TonskoB B. B. buomenunuHCckre HaHOTEXHONOTMH. @ Yydeb.mocobue
[DnekTponusiit pecypc]. - K.: KOxuslii dhenepansusiii yausepcurer, 2018. -129 c. :
wi.,tabin. + 6ubmn. - (bakanaspuar). Pexxum noctyna: http: www.znanium.com
1.2, JdonoanuTeabHas JATEpaTypa
5. DKoHOMHYECKas Teopus: yued, as By30B / bopucos, EBrenuit @uinnmnoBud.
- 2-e u3j., nepepabor. u jpom. - M.: Ilpocmext, 2017. - 399c.: un., Tabn. + Oub.,
oTBeTHI. - ISBN 978-5-392-01860-4.
6. Teopuss mpU3HAKOB pacro3HaBaHusi 00pa3oB Ha OCHOBE CTOXaCTHYECKOH
reoMeTpud ¥ (QYHKIMOHATBHOTO aHamw3a: MoHorpadus / ®engorosB, Hukonaii
Taspuioud. - M.: ®usmarnut, 2018. - 303¢.: wn. + npunox., 6ubn. - ISBN 978-
5-9221-0996-3:374.00.
o HHTenneKTyalbHbIe TEXHOIOTUH MOIETTUPOBAaHHUS H yIIPaBIeHUS]
MHOTOCBsI3HEIME 00bekTaMul / Kynunos, MBan FOpeeBud. - M.: HoBble TeXHOIOIHY,
2011.-33c.: un. + 6ub. - (bubnuoreuka xypHana
"Mudopmanrorusie Texromorun"). - ISBN 1684-6400: 72.00.
8. ANTOpUTMBI ~ aHaimM3a HU300pa)XeHWH M OIpelelNeHHsd  JIOKAJIBHBIX
0COOEHHOCTEH ¥ paclo3HaBaHWs OOBEKTOB M IIAHOPaM: TE3UCHl MoOHorpaduu /
Kyxapenko, Bopuc I'eopruesuu. - M.: Hossle Texaonoruu, 2017. - 32¢.: ui. + 6ubum. -
(Bubnmoteuka xypHana "Wubopmanuonnsle TexHonoruu'"). - ISBN 1684- 6400:
69.00.
L PykoBOICTBO 1O pelIeHHsIM B aBToMmarusaluu = llpakThdyeckue acmeKTsI
CHCTEM YIpaBJIEHHS TEXHONOTMYECKMMHM IIpoleccamu: yded, mocobme g
HHkeHepos / mep.c ¢panir. FO. @ponosa u B. Xoxnosckoro; Schneider Electric. - M.
: Schneider Electric, 2017. - 320c. : uB.ui1. + cupaBodH.MaT-jsl. - 230.00.
10.  MHTennmekTyajabHbIE TEXHOJIOIMH MOJAEIMPOBAHNS U YIIPABICHMS
MHOTrocBsi3HEIMU 00bekTaMul / Kynunos, MiBan IOpseBud. - M. : HoBBIe TEXHOIOTHH,
2017.- 33c.: ma. + 6ubn. - (bubnuoTeuka xXypHaia



"Mudopmaronssle Texuonorau"). - ISBN 1684-6400: 72.00.

11. HMHTemneKkTyanbHble  TEXHOJOTMH  MOJENHPOBAHWA W yIpABIECHHSA
MHOTOCBS3HBIMH 00bekTamu / Kynunos, MBan IOpreBuu. - M.: HoBbIe TeXHOIOTHH,
2017. - 33c.: mn. + 6ubn. - (bubnuoreuka sxypuana "HHdopManuoHHBIE
texHonorun"). - ISBN 1684-6400 : 72.00.

12. Beox B pelicTBMe HMHOPOPMAI[MOHHBEIX CHCTEM K COIPOBOXICHHE UX
IPOrpaMMHOro obecriedeHys: Npuiok. k k. "MupopManuonHsle TexHomoruu" /
ITo3zun, bopuc AponoBud. - M. : Hosrle Texnomoruu, 2016. - 32¢. : un. + 6uo. -
ISBN 1684-6400 : 58.00.

13.  Vmpapnenuwe BHeIpeHHeM UH(DOPMAaIMOHHBIX CHCTeM: y4eO, I By30B /
I'pexyn, Bnagumup Feanosuu, Jlemmmienko, ['ammuHa Huxonaesna, KoposkwuHa,
Huna Jleonunosna;, mpemmcn. A. Illkpena; MutepHer-YHHBEpCHTET HH(ODM.
TEXHOJIOTUH. - M: bunom, 2017. - 223c¢.: un. + 6ubin. - (OcHOBBI HHGDOPMAITHOHHEIX
TexHosorHi). - ISBN 978-5-94774-944-1: 156.00.

14. Tanees, Onpdar MuxainoBuu. ONTUMHU3ALMUSL: TEOPHS, MPHUMEDPEI, 3aJauu:
yuaeb, mocobue 1 MaT. crel, By3os / ["aneeB, Dnbdar Muxaitnosud. - 5-e usm. - M.
JInGpoxom, 2018. - 335¢c. + 6ub., npeaMera, ykas. - ISBN 978-5-397- 03802-7:
342.00.

15.  OmnepaunonHsle cuctemsl: ydeO, mnocobue s By30oB / WiomeykuH,
Brnagumup Muxaiinosud. - M.: bunowm, 2017. - 111c¢

16. OcHoBer 6a3 maHHBIX: y4eO, mocobue mns By3zoB / Kysuemos, Ceprei
HOmutpuesuy; MatepreT-YH-T MHQOPM. TeXHONOTHUH. - 2-¢ U3 1., ucnp. - M.: bunowm,
2018. - 484c.: un. + 6ubm. - (OcHOBEI MHQOPMAITHOHHBEIX TeXHOJOrHH). - ISBN
978-5-94774-736-2: 270.00.

[TpuMeuanue: BBUOY pa3zHOOOpa3zusi MMEIOIIUXCS y4eOHHMKOB U y4eOHBIX
1ocobuii, B HEKOTOPEIX M3 HUX OTAEIbHBIE TEMBI NepeuHs (I11.2) MOTyT Ha3bIBaThCs
uHade, GOpMyIUPOBAThCS B BUE 3a7ad, JIMO0 BOOOIIE OTCYTCTBOBATE. JTO, OTHAKO,
He 0CBOOOXIaeT aOUTypHeHTa OT HEOOXOJUMOCTH 3HATE TH TIOJI0KEHHUS.

5. MMOPSIOK MPOBEAEHU S BCTYIIUTEJBHOI'O UCIIBITAHU S
BerynuTensHoe UCIBITaHHE IPOBOIUTCS B (POpMeE YCTHOTO 3K3aMeHa.
[Tpu oTBeTe a0UTYpPHEHT TOIDKEH IT0KA3aTh:

* YeTKOE 3HaHHEe TOHATHH, (akToB, QOpMyT  AUCHUIUIAHAM,
IIPEeIyCMOTPEHHEIM (efepabHBIM KOMIIOHEHTOM 00pa3oBaTelbHBIX IIPOrpaMM
BBICIIIETO 0O0pa30BaHuUs;

* YBEpEHHOE BIIaJleHHEe IIPOBEIEHHEM CTPOTMX PAacCyX/JeHHHA M HaBhIKAMH
peleHus 3a1ad.

[epen HayanoMm SK3amMeHa aOUTypHEHTaM pa3faloTCs CHElHalbHbBIE JTHCTH U
6manku. [lociie 3TOTO YIeH 3K3aMEeHAIIMOHHON KOMHMCCHHU IIPOBOJUT MHCTPYKTaX H



OTBEYAaeT Ha BONPOCHl A0OUTYPHEHTOB IO 3AlOIHEHMIO JHCTOB W OJIAHKOB H
[IpolieIype 3K3aMeHa.

3aTeM aOHTYpHUEHT IONy4aeT 3K3aMeHAIMOHHEINA 6maeT. C 3TOr0 MOMeHTA
9K3aMe€H CYMTaeTcs HadaBmUMCA. AOHTYpHEHTY TIpefOoCTaBiIsLeTCs OIWH
aKajgeMH4YecKui Jac (45 MHHYT) Ha TIOATOTOBKY K OTBETY.

buiieTsl BKIIIOYAIOT TPH TEOPETUUECKUX BOIIPOCa M0 Pa3JIHYHbIM JUCLATTHHAM
U3 nepeqns (1.3).

B 3T0 BpeMs KaTeropHueckM 3alpelieHO HCIONB30BAHHE MOOMIBHBIX
TenehOHOB M Jpyroif SMeKTpoHHOH TexHuku. Ha sk3amene He paspernaercs
IIOJIB30BAaThCA  CIPABOYHMKAMH W OPYrod  KakoH-TuOO  BCIIOMOTaTEIbHOM
JIUTEPaTypOU UK MaTepUalaMHu.

Ilocre OKOHYaHHMA 3K3aMEHa, He II03[Hee, YeM uepe3 TpH OHA aOuTypHeHTy
coo0IIaeTcs OleHKa.

6. OCOBEHHOCTH NPOBEJEHHA BCTYINUTEJABHOI'O
HUCIBITAHUSA JIs JIUL C OTPAHUYEHHBIMHA BO3MOXHOCTSIMHA
310POBbS

OI'BOYM BO MITOY ofecnedynBaeT NPOBEIEHUE BCTYIUTEIBHEIX
WCIIBITAHUH IS TIOCTYTIAIONINX W3 YHCIA JIUL ¢ OTPAaHWYEHHBEIMH BO3MOXKHOCTSIMHU
300poBh4 (Hanee mui ¢ OB3).

[Ipy mpoBeneHMM BCTYMHUTENIBHBIX MCMBITAHWM Kaxkabld abutypuent ¢ OB3
TpeOyeT WHAMBHIYaIbHOTO IOAXOJa B 3aBHCHMOCTH OT OCOOeHHOCTeH 3I0pOBbS
ITOCTYTAKLIEero.

s cliensix 3aJaHus JOJDKHBI OBITH odopmiteHBl mpupTOM bpaiins, mms
CTA0OBUISINNX - YBEIMYEHHBIM MPHGTOM (MU TIPEeIOCTABIAETCS YBEIHUHUBAOIIee
ycrpoiictBo). [ rmiryxux W crmabocibnmanmx — obecreurMBaeTcs  HaJIH4YHe
3BYKOYCHJIMBAONIEH ammmapaTyphl; IS JIUI] C HapylleHHeM IBUTraTelbHbIX (yHKIHHA
- HAJTMYHE CIIELHATIBHOrO IIPOrpaMMHOr0 obecreYeHHsL.

BerynurensHoe ucnblTaHue ansa gl ¢ OB3 mpoBoautcs B OTAENBHOM
ayIUTOPHHU, YUCIIO aOUTYPHEHTOB B KOTOPOH He NOJKHO IPEBBIATh 6 YeT0BEK.

JlomxkeHn ObITb oOecriedeH OecTpenATCTBEHHBIM IPOXOA B ayIUTOPHU
WHBaJTHI0B-KOJISICOYHHUKOB, P 3TOM CTOJIBI U CTYJIBS JOJKHBEI OBITH PacCTaBIICHEI
©e3 HarpoMOXKIeHUH.

ITpOmOIDKUTENBHOCTE BCTYIHTEIRHOTO HerbiTaHus s it ¢ OB3 MoxeT ObITh
yBemuueHa 1o 1,5 gacoB (90 MunyT).

Bo3MOXXHO TIpOBeIeHHWE BCTYIUTEIBHOIO MCHBITAHUS C UCIIOIL30BAHUEM
IUCTAHIIMOHHBIX TEXHOJIOTHH.



7. OUEHUBAHME PE3YJIbTATOB BCTYIUTEJHLHOI'O
HCIIBITAHUA

BerynuTensHoe HCHBITaHHE KOMILIEKCHOTO JK3aMeHa Ipo(EeCCHOHAIBHON
HallpaBICHHOCTH 1O  HampaBaeHWro noxarotoBku  09.04.03  Tlpuknagras
vHpOpMaTHKa (YPOBEHb MArMCTpaTypsl) oleHmBaerTcs mo 100-GaibHOl IMmKaie.
MuHHMa/IbHOE KONMYECTBO GAlIOB BCTYNHTENBHOIO HCIBITAHHS, IIPOBOAMEIX
MIT3Y camocrosTensHO, IpH mNpHeMe Ha OOyUeHHE TI0 06pazoBaTeNbLHEIM
IporpamMmamM Maracrpatypsl B 2022/2023 yye6HoM roay cocTaBiser 67 Gaios.

67 - 100 GamioB - yIOBNETBOPUTENbHBIE DE3YTLTATH BCTYIHTENHHOIO
HCIIBITAHUS.

0 - 66 6amioB - HEYIOBJIETBOPHUTEILHEIE pe3yJIbTaThl BCTYMHTEIBHOIO
WCIIBITaHUS,



