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HaﬂpaBHeHHOCTb «I/IHTCJIJICKTyaJIbeIe CHUCTEMBID»

IHuka «TexHoJoruu nporpaMMupPoOBaAHHS»

1. Pa3zpa6oTka nporpaMMHBIX CHCTEM.

Cooeporcanue omeema: 1loHATHE TEXHOJOTHMHM HPOTrpaMMHUpOBaHMs. KOMIIOHEHTBI METOH0IOTHU
nporpaMMupoBanus. TpeOoBaHuUs, NpedbsBiIsSeMble K IporpaMMHON cucteme. JKU3HEHHBIA IHKI
IMPpOrpaMMHBIX CUCTEM: OIMMPCACIICHUC, OCHOBHBIC KOMIIOHCHTHBI, KaCKa/JHAasA U ClIMpaJIbHAasA MOACIIN.

2. Metoab! npoexTupoBanusn I10O.

Cooeporcanue omeema: MeTo HUICXOSIIETO IPOSKTHPOBaHUsA. MeTo/ paciupeHus sipa. Meron
BOCXOJISIIIIETO MPOSKTHUPOBaHUs. CBSI3HOCTh MOJYJICH: TIOHATHE U TUIBI. CIICTIIICHHE MOJTYJICH: TOHATHE U
CTETICHH CLCIUICHUSI.

3. Mexommno3unus u adcrpakuus npu npoekrupopanuu I10.

Cooeporcanue omseema: IloHsTHE NOTOKOB JaHHBIX U MporeccoB. OOmas CTPYKTypa CHUCTEMBI.
I'pad-auarpammel. duarpammsl Bapube-Oppa. @ynkinonanbabie cxembl. Cetu [letpu: cocrtas, mpaBuia
MOCTPOEHUS, 3anmyck cetu [lerpu.

4, TIpoekTHpPOBaHHE MOJIb30BATEIbCKOr0 HHTEPeiica.

Cooepoicanue omsema: Knaccudukanus natepdeiicoB moip3oBarens. TpeboBanust K UHTEpPEicy
MOJIb30BATENIs: COCTaB M CYIIHOCTh. [IpaBmia pa3paboTku rpaduyeckoro mHrepdeiica. CTaHmapThl Ha
MIPOEKTHUPOBaHNE HHTEp]erica MoIb30BaTeNs.

5. CtpykrypHoe TectupoBanue I10.

Cooepocanue omeema: Opranmzanus npouecca tectupoBanus [10. Buagsl  KOHTpoA.
[IpencraBnenne 110 B monmenu «Oenoro smmukay. OnucaHue METOJa TECTUPOBAHMS «OENOT0 SIIHKA.
JIOCTOMHCTBA U HEJAOCTATKH METOIa.

6. ®ynknuonaabHoe TectupoBanue I10.

Cooepocanue omeema: Opranmzanus npouecca tectupoBanus [10. Buagsl  KOHTpoJIA.
[Ipeacrasnenue 110 B Mmonenu «u€pHoro smuka». MeTtoq TecTUpoBaHUs «4EPHOTO sAUKa». JJocTOMHCTBA
M HEIOCTAaTKH METO/Ia.

7. O0beKTHO-OPMEHTHPOBAHHOE IPOrPAMMHPOBaHMe: IPUHIHIIBI.

Cooeporcanue omsema: [lpuHIMIBI MHKAINCYISALUU, HacleAoBaHUd, noiuMopdusma. [lonsatus
Kjacca U o0bekTa. O6JacTu BUAUMOCTH JUIsl KiaccoB. CrienudukaTtopsl Tuna goctyna. Cratudyeckoe u
IMHaMHuueckoe cBsizbiBaHue. [lopoxieHne u3 HeCKOJIbKUX 0a30BBIX KIacCOB.

8. O0beKTHO-OPMEeHTHPOBAHHOE IPOrPAMMHPOBaHKeE: PeaIu3alusl.

Cooeporcanue omsema: IlonsaTus kiacca U oObekTa. Peanusaius KiaaccoB U 0ObEKTOB B SI3bIKE
C++. Unen-maHHble M wieH-QYHKUIUU: OOBSBIEHUE, OMHCAHWE U HCMOJIb30BaHHE. KOHCTPYKTOpPHI U
nectpyktopsl. [leperpyska metonoB. Bupryanbasie QyHKINH.

9. SI3pIkM MporpaMMHUpOBaHMS.

Cooeporcanue omeema: IloHsTHE s3BIKa NPOrpaMMHUpPOBaHMA. YpOBHU. McTopusi pa3BUTHA.
OcHOBHBIE 0COOEHHOCTH COBPEMEHHBIX S3BIKOB MPOrpaMMMPOBAHUS BBICOKOIO ypOBHA. Peanmu3zarus B
SI3bIKaxX MPUHLIUIIOB (QYHKIIMOHAIBHOTO, CTPYKTYPHOT0, 00bEKTHO-OPUEHTHPOBAHHOTO MPOESKTHUPOBAHUSI.

10. CucreMsbl BU3yaJbHOI0 POrPaMMHPOBAHMS.

Cooepocanue omseema: TIpUHINTT BU3YATBHOTO MPOSKTHPOBAHUS MPHIIOKeHNH. COCTaB CHCTEMBI
BU3YaJIbHOTO TporpammupoBaHus. COOBITHHHO-OPUEHTHPOBAHHOE MporpaMmupoBanue. OcoOeHHOCTH
OBICTpOI pa3paboOTKK MPUIOKEHHH B MOM00HBIX crcTeMax Ha mpumepe Borland C++ Builder (Borland
Delphi). IlonsiTHe 1 TUITBI KOMIOHEHT.

Jlureparypa
1. Apxanrensckuii, Anekceil SIkoBieBuu. MHTerpupoBanHas cpena pazpaborku C++ Builder 5 /
Apxanrenbckuii, Anekceit SIkosneBud. - M.: burowm, 2000. - 272c. (B Oubnmoreke 1 7k3)



3

2. byu, I'panu. OObEKTHO-OPUEHTUPOBAHHBIN aHAJIN3 U MMPOSKTUPOBAHUE C MPUMEPAMU TTPUIIOKEHUN
Ha C++/ Bbyu, I'paau. - 2-e u3a. - CI16.; M.: HeBckwuii auanekt: bunowm, 2000. - 560c.(B Oubnuoreke
1 9K3)

3. I'paxem, Man. O0beKTHO-OpHEHTUPOBaHHbIE MeTO bl [IpuHIune! 1 npaktuka / I'paxem, Uan. - 3-
e m3a. - M. ; CIIO. ; KueB: Bunbsamc, 2004. - 880c.: un. - bubmauorp.: c. 811-850.(B 6ubimoteke 1
9K3)

4. Opnos, Cepreii Anexcanaposud. CUCTEMHOE IporpaMMHOe oOecrieueHre. Pa3paboTka Cl0KHBIX
nporpaMMHbIX cuctem: Yueb. / Opnos, Cepreit Anekcanaposud. - CI16.: ITurep, 2004. - 527c¢.: ui.
- buGmmorp.: ¢. 515-519. (B 6ubnmoreke 19 3x3)

5. TlaBnorckas, TarbsiHa AnexcanapoBHa. C/ C++. [IporpaMMupoBaHue Ha SI3bIKE BBICOKOTO YPOBHS:
VYue6. / IlaBnoBckas, TarbsiHa AnexcanmpoBHa. - CIIO.: Ilurep, 2003, 2004. - 461c.: un.(B
o6ubmmoreke 20 3k3)

6. IlombGenvckuii, Bamum BanepseBuu. f3pik Cu++: Yue6. mocobue / IlomGenbckuii, Bagum
BaneprseBuu. - 5-¢ u3n. - M.: ®unancel u craructuka, 1999, 2000, 2001, 2002. - 560c.: un.(B
oubnmoTeke 1 3K3)

7. Tlpuembl 00BEKTHO-OPHEHTHPOBAHHOTO MpoekTrpoBanus. [laTTepusr npoektupoBanus / ['amma,
3., Xemm, P., Jlbxoncon, P., Bmuccunec, JIx. - CI16.; M.; XapskoB; Musnck: [Tutep, 2001. - 368c.(B
oubmmoreke 1 7k3)

8. DOmwuenc, AHTOH. [IpuHIUIBI OOBEKTHO-OPUEHTHUPOBAHHOW pPa3pabOTKH mporpamMm / DIUEHC,
AHTOH. - 2-¢ m311. - M. ; CII6. ; Kues: Bunbsamc, 2002. - 496¢.(B Oubnmuoteke 1 9k3)

9. SIko6coH, A. YHUPUIIMPOBAHHBINA MPOIECC pa3pabOTKX MporpaMMHOro obecredeHus / SIkoOCoH,
A., Byy, I'., Pam6o, 1. - CII6.: [Tutep, 2002. - 496¢.(B OubmoTeke 1 3k3)

10. KBatpanu, Teppu. BusyanpHoe MopenupoBanue ¢ momoinbto Rational Rose 2002 u UML /
Ksarpanu, Teppu. - M.: Bunssamc, 2003

Huka «ba3bl JaHHBIX»

1. PeasiuuoHHasi Moje/Ib PeACTABJICHHUA JaAHHBIX.

Coodeporcanue omeema: TIOHATUSA, CTPYKTYpa, MPEUMYIIECTBA U HEIOCTATKU PEJISLUOHHON
MOJIENN, CBOMCTBA OTHOIIICHHUI.

2. Teopus HopMajabHbIX (popM. PYHKIHOHAJILHBIC, TPAH3UTUBHbIE M MHOIO3HAYHbIE
3aBHCHMMOCTH.

Cooeporcanue omsema: OnipeniesnieHuss HOpMaJbHBIX (GpopM. DyHKIIMOHABHBIE, TPAH3UTUBHBIE U
MHOI'O3Ha4YHbIC 3aBUCUMOCTH. AHOMAJINHU. [IeKOMITO3UIIMS OTHOIIEHUA.

3. SI3bIk 3anpocoB SQL. OnepaTopsl Aa3bika 3anpocoB SQL.

Cooepoicanue omeema: Onepatopbl s3bika 3ampocoB SQL. Ormepatopsl MaHUITYTHPOBAHUS
nanubiMu SQL. OcHoBHBIe pa3zensl oneparopa Select. Arperatabie GpyHkuuu. CBsI3H MKy TAOTHIIAMH.
[Toxzampocsl.

4. OcHOBHbIE MOHATHUS MOJEJH «CYLIIHOCTb-CBS3bY». [IpaBuia nocrpoenust ER-nmarpamm.

Cooeporcanue omeéema: OCHOBHBIE TOHITHSI MOJIENIH CYITHOCTh — CBSI3b. CyIIHOCTB, aTpUOyT, KIIIOY
CYIIHOCTH, TUIIBI cBsA3ei. [IpaBuiia moctpoenus ER — quarpamm.

5. TloHATHS TPAH3AKIMHU U LEJOCTHOCTH 0a3bl JaHHbIX. CBOMCTBA TPaH3aKUMM.

Cooeporcanue omeema: T1oHATHS TpaH3aKIMK U LEIOCTHOCTH 6a3 naHHBIX. CBOMCTBA TpaH3aKIU.
ATOMapHOCTb, COTJIACOBAHHOCTb, M30JIALMS U JOJrOBeYHOCTh. Hayamo M OKOHUaHHE BBIMOJIHEHUS
TpaH3aKLIMU. Peakius cUCTEMbI Ha IONBITKY HAPYIIEHUS LIETOCTHOCTH.

6. Knaccudukanusi orpaHu4eHnii HeJOCTHOCTH TaHHbBIX.

Cooeporcanue omeema: Kiaccuduxanus orpaHiIeHUN 1EIOCTHOCTU JAaHHBIX. JekinapaTuBHas u
mpoueaypHasl TMOJAEpKKa OrpaHHMYEHUN I1eJOCTHOCTH. OrpaHuueHusi UEJIOCTHOCTH HEMEAJIEHHO
IpoBeEpseMbIE U C OTIOXKEHHOM mpoBepkoil. OrpaHndeHus: JoMeHa, aTpuOyTa, KOpTexka, OTHOLICHUS U
0a3el JaHHBIX.

Jlureparypa
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1. e, K. JI)x. BBenenne B cucremsl 6a3 ganubix: M.: CII6.; Kues: Bunbsamc, 2001.

2. Paitopnan, PeGexka M. OCHOBBI pensiIUOHHBIX 0a3 gaHHBIX- M.: Pycckas pemakuus, 2001.

3. bazwr nannbix: Yue6./ITox pea. A.Jl. Xomonenko.-CI16.: KOPOHAAnpunt, 2000.

4. Manbeixuna, M.II. ba3pl JaHHBIX: OCHOBBI, MPOEKTHpPOBaHHE, HCHONb30BaHUe-CII6.: BXB-
nerepoypr, 2004.

5. Kapmoga, T. C. ba3bl manHbIX: MOJeNH, pa3padboTka, peanu3anus: Yueobnuk. - CII6.: [Turep, 2001).

6. Kyszuenos, C. JI. SQL: S3b1k pensiimonHbix 6a3 ganHbIx - M.: Maiiop U3natens Ocunenko A. U.

Huka «OnepanuoHHbIe CHCTEMBbD)

1. IonsiTHe cOOBLITHITHOTO MpOrpaMMupoBannsi. O0padoTKa NpepbIBAHUIA.

Cooepoicanue omeema CpenctBa KoOMMyHHKauu TporieccoB. CrocoObl  peanu3anuu
MYJIBTUIIPOrPAaMMUPOBAaHUS.  MyNbTUNIPOTPAMMHUPOBAaHHE Ha OCHOBE IpepbiBaHUil. MexaHusm
npepsiBanuii. [IporpaMMHBIE IpEpBIBAHNUS.

2. IlousiTHe Mpouecca u sigpa

Cooeporcanue omeema  ApxutekTypa sjapa. MoHoauTHoe sAapo. MojaynabpHas CTpyKTypa
noctpoenuss OC u ux nepeHocuMocTs. MukposinepHas apxutektypa. [Iponeccsl u motoku. CTpykTypa
KOHTeKcTa nporecca. aentuduxatop u 1ecKpunrop mnpoiecca.

3. Jucneryepu3auus ¥ CHHXPOHU3AIUS MPOIECCOB

Cooeporcanue omeema Jlucneruepusanusl U IUNIAHUPOBAHUE MPOLECCOB U MOTOKOB. CocTosiHUE
notoka. [loHsATUS mpHOpHUTETa U OYepedu MPOIECCOB. ANTOPUTMBI IUIAHUPOBAHHS, OCHOBAaHHBIC Ha
KBAaHTOBAHWHU. AJTOPUTMBI IIJITAHUPOBAaHUS, OCHOBaHHbIE Ha mnpHopuTeTax. CMENIaHHBIE AITOPUTMBI
wianupoBanus CuHXpoHu3anusa mnporeccoB. llemn u cpeactBa cuuxpoHu3anuu. HeoOxomumocTthb
CHHXpOHM3alMu W TOHKU. Kputnueckue cexuuu. brokupyromue mnepemennsle. AnroputM Jlexkepa.

Anroputm Ilerepcona. Cemadopsl. Mperotekcbl. MonuTtopsl  Xoapa. Knaccuueckue 3amaum
CHHXPOHU3AIUH.
4. Metoabl 60pb0OBI ¢ TYNHKAMHU

Cooeporcanue omeema Ilonstue TynukoBoil cutyaunu. Mozaens Xonra. [IpuMepsl TynuKOBBIX
CUTyallUld U MPUYUHBI UX BO3HMKHOBEHMs. CriocoObl OOpHOBI C TyMUKaMU: MPEJOTBPAILLEHUE TYIHKOB;
00X0J1 TYNIUKOB; OOHapyXEHHE TYMHKOB C MOCJIEYIOIIUM BOCCTAHOBIEHUEM

S. YnpasiieHue NaMATHIO

Cooeporcanue omeema ANTOpuUTMBI pacnpeleneHus INaMiaTH. PacnpeneneHune mamsaTH
(GuKCUpOBaHHBIMM pazlenamMu. PacnpeneneHus NDaMATH JUHAMHYECKMMHU pasjenamu. MexaHu3m
peanMzanMu BUpTyaidbHOW mamsaTH. CerMeHTHas W CTpaHW4Has opraHusauus namsatu. Crparerus
MIOJIKa4YKH CTPaHMII.

6. MHoromnpoueccopHbie OnepanuoOHHbIe CHCTEMBI

Cooeporcanue omeema MHOTOIPOIIECCOPHBIE aAPXUTEKTYpbl CXeMBbl COEIMHEHHUH MPOLIECCOPOB.
TecHocBs3anHble U crnabocBA3aHHbIE cUCTeMbl. OpraHusaiisi MHOTOMNPOIIECCOPHBIX OINEPalMOHHBIX
cUCTeM. ApXUTEKTYphl AOCTyna K namsaTu. Pas3neneHue nmaMsaTé B MHOTONPOLIECCOPHBIX CHCTEMax.
Perummkamuss w murpanus crpaHul. IlnanupoBaHne B MHOTONPOLECCOPHBIX CHCTEMaxX 3aJadyHo-
HE3aBHCHMBIE M 3a/JlaHHO-OPUEHTUPOBAHHBIE AJITOPUTMBI IUIAHMPOBaHMWSA. Murpanus IpOLECCOB.
CuHXpOHM3aLKs B MHOTOIIPOLECCOPHBIX cUCTeMaxX. L{eHTpann30oBaHHbBIE U paclpeNe/IeHHbIE AITOPUTMBI

[IJIAHUPOBAHUS.
7. IIpuHUMNBI TOCTPOEHUS CUCTEM 3ALUUTHI OT c00eB U HECAHKLIMOHHMPOBAHHOI'O
aocryna

Cooeporcanue omeema OCHOBHBIE TOHATHS 0€30MaCHOCTH. MeXaHuU3M KOHTPOJS JOCTYIIA.
bazoBele TexXHOIOTHH O€30MaCHOCTH U ayTeHTU(DUKAIIUH.

Jlureparypa

1. JomxenkoBa, Mapus JIbBoBHa. MexnpoueccHoe B3aumoneiictsue B OC UNIX [DnexTpoHHBIH
pecypce] : yueb. mocobue mist ctynentoB crienuanbHocTy 230101, manpasnenuii 230100, 010400
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Bcex ¢opm o0yuenus / M. JI. lomxkenkosa, O. B. Kapasaesa ; Batl'yY, ®ABT, kad. 3BM. - Kupos
:[6.1.],2012

2. Omeparmonnsie cucteMbl [DnekTponnbiid pecypc] / MHTYUWT. - DaekTpoH. TeKCTOBBIC AaH.. - M. :
OO0 "Uutywut. py", 2006. - 1 3. ont. auck (CD-ROM). - (Bropoe Bbiciiee 00pa3oBaHHe JI0Ma)
(TBoit myTh k 3HAHUAM). - CucteM. TpeboBanus: Windows 98/ME/NT/2000/XP ; mpoueccop

3. HomxenkoBa, Mapus JIbBoBHa. OCHOBBI MapajuIEIBHOIO MPOrPAMMHUPOBAHUS [DIEKTPOHHBIN
pecype] : yueb. mocobue mis cryaeHtoB cneruanbHoctert 230101.65, 090302.65; nanpaBieHuit
230100.62 Bcex mpodumeit moaroroku, 090900.62, 210400.62 / M. JI. Jlomkenkosa, O. B.
Kapasaega ; Batl'Y, ®ABT, kad. 3BM. - Kupos : [06. u.], 2014. - 3ari. ¢ TUTYIL. SKpaHa

4. TanenOay™m, Duapro. Onepaunonnbsle cucteMbl. Pa3paboTka n peanuzamus / O. Tanenbaym, A.
Bynxamn. - 3-e u3z.. - CIIO. : ITutep, 2007. - 702 c. : mi1. + 1 CD. - (Kimaccuka computer science). -
bubnwmorp.: c. 669-683

5. WmomeukuH, Braagumup MuxaitnoBud. OmnepanroHHBIE CHCTeMBbI : ydeb. mocobue / B. M.
Wnromeukun. - M. : bunowm. Jlaboparopus 3uanuii, 2009. - 109, [2] c. : ui. ; 22. - bubnuorp. B
KoHIIe KH.. - 1000 3k3. B koH1e kH. aBT.: Mnmromeukun B.M. - npod., K.T.H..

6. Omudep, Buxrop. CereBble onepanuonHsie cucteMsl : yue0. st By3os / B. I'. Omudep, H. A.
Omudep. - 2-e uzn.. - CIIG. : Tlurep, 2008. - 668 c.. - (YueOHuk ayis By30B). - bubnuorp.: ¢.650-
652 . - And. ykas.: c. 652

7. Topnees, Anekcannp Bragumuposuu. Onepannonssie cuctemsl : yaeOnuk / A. B. ['opaees. - 2-e
u3 .. - CIIG. : TTurep, 2007. - 416 c. : un.. - bubmumorp.: ¢. 406-409

8. Tanenbaym, Duapro. Apxurekrypa kommbtorepa / 3. Tanenbaym. - M. : [Turep, 2009. - 843 c. + 1
a1 onT. guck (CD-ROM). - (Kiraccuka computer science). - Amd. ykas.: ¢. 825-843

9. Hazapos, C. B. CoBpeMeHHbIE OnepaloHHbIe CUCTEMBI [ DJIeKTPOHHBIN pecypce] : yueb. mocobue /
C.B. Hazapos. - Mocksa : Uatepner-Yuausepcurer Uapopmannonnsix Texnomoruii, 2011. - 280
C.. - (OcuoBbl wuHpopManuOHHBIX TexHoioruil) Ilomueii TexkcT Haxomutcs B ObC
"YHuBepcuterckas 6ubimoreka oHaanH".

10. MaptembsiHoB, FOpuit ®emopoBuu. OrnepanvoHHbIE CUCTeMbl. KOHIENIUU MOCTPOCHHUS U
obecrieuenus Oe3zonacHOCTH : yueO. mocobue / 0. d. Maprembsinos, A. B. Skosnes, A. B.
SxoBneB. - Mocksa : ['opsuas muaus-Tenexom, 2011. - 332, [1] c.. - (YuebGHOe mocobue st
BBICIINX YIeOHBIX 3aBelieHu ). - bubmmorp.: c. 325-326

11. I'punenko, 0. b. Omnepamuonnsie cuctembl. YueOHoe mocobue. B 2-x wactax. Yacte 2
[DnexTponnsiit pecypc] / I'punienko 1O. B.. - Tomck : ToMckuil rocy1apCTBEHHBI YHUBEPCUTET
CUCTEM YIpaBJIeHHUs U pannodnekTpoHuku, 2009. - 235 c. Ilonnbii Ttexker Haxoxutcs B ObC
"YHuBepcutetrckas 6ubimoreka oHIanH".

12. I'punienko, 0. b. Cuctemsl peanbHOro BpeMeHU. YueOHoe mocodue [DnekTpoHHBIH pecypc] /
I'punenko O. b.. - Tomck : Tomckuii rocynapcTBEHHBIH YHUBEPCUTET CHUCTEM YIPABIECHUS U
panguoaniekTponuky, 2009. - 263 c. Ilonsbiii Texer Haxomutcs B OBC "VYHuBepcurerckas
O6ubnamorexa oHyIalH".

Huka «CucreMbl HCKYCCTBEHHOT0 HHTEJLJIEKTA)

1. Mogaesu npeacraB/ieHusl 3HAHUN: MPEAUKATHI, IPOAYKIMOHHBIE MoJe/ . PpeliMbl.
Cemantnueckue cetu. Heiiponnsnie cern. Heuerkne MHOKecTBa.

Cooeporcanue  omeema  OmpejeneHue MNpeAUKaToB mepBoro mnopsaaka OnpeneneHue
NPOAYKIIMOHHBIX MpaBui. CTpykTypa ¢peiima. CriocoObl mpeacTaBieHus: caotoB. OpeiimMbI-o0pasubl U
(bpeiMbI-3k3eMIuIsIpbl. @peimbi-ciieHapuu. [[oCTOMHCTBA M HEIOCTATKH KaXXI0W MOJIETH MPECTaBICHUS
3HaHUH U IPUMEPHI MOJEIIEN IIPEACTABICHNS 3HAHUMN.

2. Mogaesu npeacraB/ieHusi 3HAHWIN: MPEIUKAThI, IPOAYKIMOHHBbIE MoJe/H. PpeiiMbl.
Cemantnueckue cetu. Heiiponnsie cetu. Heuerkne MmHokecTBa.

Cooepocanue omeema OTNpeAcIieHHE CEMAHTHYECKUX CeTei. BepmMHBI-IOHATHS W IyTH-
oTHomIeHus. Turmbl oTHOmEHUH. HelipoHHBIE ceTH — KaK croco0 COXpaHeHUs 3HaHUH B BUIE 00y4ar0IIero
MHOXECTBA M CHHANTHYECKOW KapThl. OIpeneneHne HEYETKHX MHOKeCTB. IIpuMmepsl HedeTKoro
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JIOTUYECKOTO BBIBOJA. JIOCTOMHCTBA M HEJOCTATKH KAKJOW MOJEIM NPEACTABICHUS 3HAHUI U IIPUMEPBI
MOJIEJIEN MTPEACTABICHUS 3HAHUM.

3. JKCNepTHbIE CUCTEMBbI: KiIaccu(pukauus U cTpykTypa. MHCTpyMeHTaIbHBbIE
CPe/ICTBA NPOEKTHPOBAHMSA IKCIEPTHBIX CHCTEM.

Cooepocanue omeema Omnpenenenue skcrepTHor cuctembl (OC) W HMHXKUHEPUU 3HAHHM.
Crpykrypa OC u Ha3HaYeHHE OCHOBHBIX y3710B. Knaccudukamms IC: no perraemoii 3a1aue, 1o CBA3H C
peaJIbHBIM BpeMeHeM, 1o Tuiy OBM, no creneHu uHTErpanuu. Buasl MHCTpYMEHTalIbHBIX CPEACTB
npoexktupoBanus IC.

4, MammHa Jjorudeckoro BbiBojaa. [Ipunuun padorsl uHTepnperaropa. KondguunkrHoe
MHO:kecTBO. Crioco0bl pa3pemieHuss KOH(PauKTOB B IC. Cniocodbl ynpaBjieHUs BHIBOJIOM.

Cooeporcanue omeema 1loHATHE MAIIMHBI JIOTMYECKOro BbIBOAA. (MYHKIMM YHPABISAIOIIETO
KOMIIOHEHTa M KOMIIOHEHTa BbIBOAA. [IpuMeHeHue mpasmia modus ponens. KoH(GIMKTHOE MHOXECTBO.
MexaHu3Mbl pa3perieHus KoH(IukTa (pasHo0Opa3ue, HOBU3HA U crienuduKa).

S. S3bIKH pOrpaMMHpPOBAHMS, IPUMeEHsieMble B 00J1aCTH MCKYCCTBEHHOT0
unresiiekra (Lisp, Prolog). Ilpumepsl npeacraBiaeHus 3Hanmii Ha si3bike XLisp, Prolog.

Cooeporcanue omeema OCHOBHBIE pasnenbl s3bika Prolog. Ilpumeps! mpeacTaBieHus 3HAHWHA B
npaBwi. MexaHnu3M OTKaTa u comocrtapieHus. [IpeacraBnenue 3HaHuii Ha s3bike XIISP B BHIE CIIHUCKOB.
[lepevyeHb 0CHOBHBIX ()YHKIMK 0OpPaOOTKU CIIHCKOB.

6. IIponykumoHHbIe IKCHIepTHBIE cucTeMbl. CTpaTerum JOru4ecKoro BbIBoa (MpsiMoi
1 00paTHBII BBIBO/, BHIBOA B IJIyOMHY M B LIIUPHHY).

Cooeporcanue omeema lloHsATHE NPSMOro M OOpPAaTHOrO BbIBOAA B TIIIYOMHY M B ILIMPUHY.
JleMoHCTpanys Ha mpuMepe NPOAYKLIMOHHBIX IIpaBUil. JIOCTOMHCTBA U HEJOCTATKU NPOAYKUHOHHBIX DC.
[Ipumeps! coznannbix IC.

7. YpoBHM pa3padoTKH 3KCHEPTHBIX CHCTeM. JTanbl pa3padoTKH IKCHEPTHBIX CHCTEM.
IToxa3aym kayecTBa pa3padoTKH IKCIEPTHBIX CHCTEM.

Cooeporcanue omeema XapaKTepUCTHKAa YPOBHEH MpPOEKTUpOBaHMs. JleMOHCTpalMOHHBIN
nporotunl. HMccnenoBarensckuii npororun. JleWcTByromui mpororunl. IIpoMebliuieHHas cucreMa.
Kommepueckas cucrema. Otanbl pa3paOOTKU: WIACHTHU(PHUKAUHN, KOHIENTyaln3anuu, (opMaiu3aiu,
pean3alnyy, TECTUPOBAaHUSA U conpoBoxkaeHusA. OneHka kadectBa DC €O CTOPOHBI IOJIB30BATENS, CO
CTOPOHBI 3KCIEpPTa U CO CTOPOHBI pazpaboTyrKa.

8. HeiipocereBbie dxcnepTHbie cucTeMbl. IIpeacraBiaenne 3HaHUI B HEPOHHBIX
JKCNEePTHBIX cucTemMax. [Ipumepsl peanu3annu HeliPOHHBIX IKCIEPTHBIX CHCTEM.

Cooeporcanue omeema Onpenenenue HeiipocereBoii sxcneptHoi cucteMbl(HIC). [Ipencrapnenue
3HaHUU B BUJE OOYyYarollero MHOXKECTBA M CHUHamTHuYecKoil kapThbl. [Ipobnemsl BpIOOpa ONTHMaIbHOU
apxurektypsl HOC, ee oOyuenus u noo0yuenus. [lpumepst co3gannsix HIC.

9. HckyccTrBeHHasi HeHPOHHAas ceTh. buosiornuecknii HEMHPOH U MaTeMaTHYecKast
MO/IeJIb HCKYCCTBEHHOI0 HelipoHa. IIpyHumnsl 00yyeHust HEMPOHHBIX CeTeil: ¢ yuuTeaem u 0e3
yuuress. [lonsitue 00y4aromero 1 TecToBOoro MHoxecTsa. CjIOUCTbIE U MOJTHOCBS3HbIC HElIPOHHbIE
CeTH.

Cooeporcanue omeema buonornueckuid HEWPOH M NPUHLUUN €ro  (PYHKIMOHUPOBAHUS.
MaremaTnueckasi MoOJIeldb HCKYCCTBEHHOIO HeHpoHa. Buabl akTUBalMOHHBIX (QYHKUUH U HX
xapaktepucTuku. [Iponiecc 00yueHuss HEHPOHHOI ceTu ¢ yuuTeneM u 6e3 yuurens. [Ipobnembr 00ydeHus.
[TonstTue cpenneld ommoOku oOydeHHss U cpeaHedl ommOku 0000meHus. I[lonstue crnoucroil u
MOJIHOCBSI3HOM ceTr. O6IacTy NpUMEHEHHs] HEUPOHHBIX CeTeH.

10. CeTn BcTpeyHOro pacnpocrpaneHusi Ha 0a3e kaptol Koxonena u 3Be3nnl I'poccoepra.

Cooeporcanue omeema IloHsTHE ceTell BCTPEUHOro pacrnpocTpaHeHHUs. BXonHbIe U BBIXOJHBIE
3Be3abl ['poccoepra. KonkypentHoe oOyuenue. Ilonstue Heiipona —moOeautens. MeTOIbI BBITYKION
KOMOMHAIMH, 100aBJIeHUs 1IyMa, OJCTPOIKN BCEX BECOB JJIS 3aJaHMsI HAYaJIbHBIX BECOBBIX BEKTOPOB.
[Tonatue Merona akkpeguTauuu 1 uHTepnossiuuu. O0yyenue ciost I'poccOepra.

11.  Heiipounnle ceTu Xondnaa u XeMMHHIa ¥ UX apXUTEKTYypa.
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Cooeporcanue omeema CTpyKTypHasi cxema cetu Xonduinaa. Anroput™ GyHKITMOHUPOBAHUS CETH
Xondunna. KonmdecTtBo 3amommHaeMmbix o0Opa3oB B cetu Xomndwina. CTpyKTypHass CXeMa CeTH
XemmuHra. Topmossiiue cuHancel. AIrOpuT™ (GYHKIMOHUPOBAHUS CETH XEMMUHTIa.

12.  ]JIByHanpaBJ/ieHHasl aCCOUMATHBHAS NAMSATh.

Cooeporcanue omeema CTPYKTypHasi CXxeMa CETH JIBYHAIIPaBJICHHON acCOLMAaTHBHOM NamsTu
(JAIT). Anroputm ¢ynkunonupoBanus cetu [IAIl. KonupoBanue accoumanmii. [lpumep BeIUmcIeHHS
BBIXOZHOI'O BEKTOPA € UCIOJIb30BaHUEM MATPHULBI BECOB M BXOJHOI'O BEKTOPA.

13. IlepcenTpon. Anroputm o0y4yenusi. Ilpumep HelipoHHOM ceTH IS pellleHUs 3a1a4U
«Uckmouarmee UIHN».

Cooeporcanue omeema CTpyKTypHas cxeMma MepcenTpoHa AJisi pacClio3HaBaHMsI YETHBIX U HEUETHBIX
yucen. JlenpTa-ipaBuiao. ANroputM oOydeHHUs ImepcentpoHa. TpyAHOCTH pealu3aluu ajaropurMma
oOyuyenus mnepcentpoHa. IIpoGrema peamuzanum  Qynkinun «Mckmogaromee NJIM» ¢ momoribio
OJTHOCJIONHOrO nepcentpoHa. I'papuueckas MIUTIOCTpaLns PELICHUs 3a0a4H.

14. Auaroputm oOpatHoro pacnpocrpanenusi ommoku. Henocrarkm anropurma
o0paTHOro pacnpocrpaHenusi omuOku. PekoMenganum no o0y4eHuI0 U apXuTeKType
MHOT'OCJIOMHBIX HeHPOHHBIX ceTell. AJaNITUBHBIN 1Iar 00y4YeHus.

Cooeporcanue omeema OnucaHue OCHOBHBIX IIAroB ajropurMa oOyuyeHus. Bsruncienue
BBIXOJIHOTO 3HAYCHHs HEHpOHAa B JIIOOOM CJIO€ CETH Uil Pa3HBIX BHJOB AKTUBALMOHHBIX (YHKIWH
(curmounHas, OWMOJSpHAas CUTMOUIHAS, TunepOoNIUYecKUd TaHreHc). BpiGop 1mara oOydeHus.
HenocraTku anroputma o0paTHOTO pacpOCTPaHEHUS.

15. IHoadop onTMaIbHON APXUTEKTYPbl HEMPOHHOI ceTH. Pa3jgesieHus MHOKeCcTBA Ha
o0yyaloiiee 1 TecToBOe MOAMHOKecTBa. Crioco0HOCTH K 00001eHHI0. D deKT nepeodyueHus ceTu.

Cooeporcanue omeema CnocoObHOCT K 0000menuto. [lonatus oOyuaromero MHOXKECTBa,
TECTOBOTO M KOHTPOJIBHOTO MHOXECTBA. 3aBHUCHUMOCTh OIIMOKH 0000IIeHUs OT pa3Mepa 0oO0ydarolei
BbIOOpKHU M OT Mepbl BanHuka-YepBonenkuca. [IpakTruueckue pekoMeHaaluu 1o BpIoopy Mepsl Bannunka-
UYepBoHeHkuca. BinsHue q1ynTenbHOCTH 00yYeHHs Ha MOTPEIIHOCTh 00001eHus. DY ekt nepeodydeHus
CETH.

16.  PesakcanmoHHbIe HEHPOHHBIE CETH. Y CTOHYMBOCTH THHAMUYECKHX CHCTEM.

Cooeporcanue omseema IlpuHuuI pabOTHl pelakCallMOHHBIX HEWpOHHBIX ceTell. IIpumeHeHue
¢byHkuu JlsmyHoBa A aHalM3a yCTOMYMBOCTH pabOThI peslakcallMOHHBIX HEMpOHHBIX ceTeil. Teopema
YCTOMYMBOCTH JUHAMUYECKUX cucTeM. HelipoHHas ceTb ¢ 00paTHBIMHU CBsI3sIMH Xomduina. DHeprus ceT
Xondunmaa.

17. . OCHOBBI TEOPHH FeHETHYECKHUX AJITOPUTMOB. AJroput™m padorsl. Ilpumenenue B
3a/1a4ax MCKYCCTBEHHOI'0 MHTeJJIeKTA.

Cooepocanue omeema llpenmyliecTBa TEHETHMUYECKUX alropuTMoB. CTpyKTypa alropuTma.
OcCHOBHbBIE T€HETHUYECKHUE OINEepaTopbl M MPUHIMNBI UX peanusanuu. [Ipumenenne xona ['pes. Ilpumep
peLIeHns 3a/1a4M C UCIIOJIb30BaHNEM T€HETUYECKUX aITOPUTMOB.

18. OcHoBBI a1anITUBHON pe3oHaHCHOI Teopuu (APT). ApxurekTypa HElPpOHHOI ceTH
APT. ®ynkunonupoBanue HelipoHHoii cetu APT B nponecce knaccupuxkanun. Paspl
HHULIMAJIU3AIMU, PACTIO3HABAHUS, CPABHEHM S, IOMCKA, 00yUYeHH .

Cooeporcanue omeema ApXUTEKTypa HEUPOHHOW CETH alaTUBHOTO pe3oHaHca. [IpuHuun paboTs
ClIoSi CpaBHEHHMS U pacro3HaBaHusa. @DyHkuuoHupoanue APTl-ceru. Anroputm o0ydeHUs H
¢ynkunonuposanusi APT1-cetu. Ilpumep oOyuenus cetu APT naru 6ykBam.

19. MaremaTuuecKkne OCHOBbI He4eTKHX cucTeM. CTeneHb MPUHAMIEKHOCTH.
JInHreucruyeckas nepeMenHas. Onepanuy Ha HEYETKUX MHOKecTBaX. Mepbl He4eTKOCTH
HeyeTKMX MHOKecTB. HeueTKoCTh U BEPOSITHOCTD.

Cooeporcanue omeema lTloHATHE HEYETKOIO MHOXECTBA, JIMHI'BUCTUYECKON MEPEMEHHOM, TepMma,
CTETIEHU MPUHAJUICKHOCTH, KapJUHAJIBHOTO 4Hcia, cedeHus. Omnepaluu Ha HEYETKUX MHOXKECTBax:
JIoTMYECcKasi CyMMa, JIOTHYECKOE TIPOU3BE/ICHUE, OTPULIAHKNE, KOHLIEHTPALHsl, PacTsHKEHHUE, OrPaHUYECHHAs
cymMMa W pa3HocTb. Hopmanuzanusa muoxkectBa. Mepwl HedueTkoctn Erepa m Kocko. HewerkocTs u
BEPOATHOCTb.
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20. Heuerkue npaBwia BeiBoaa. CucTeMbl He4eTKOro BbiBoAa Mamaanu-3aje.
®dy3zupukarop. dedyssudpuxarop.

Cooeporcanue omeema (Cxema mporecca HedyeTkoro BbiBoja. [lonstue daszszudukanmu,
nedaszzudukanuu. ['padudeckas WILTIOCTpAIHS HEYETKOTO BBIBOJIA C UCTIOIB30BaHUEM I'pahUKOB (YHKITHIA
MPUHAJICKHOCTH. MeTtoabl neda33uduKainuu: OTHOCUTEIBHO LIEHTPa, CPEAHEro IEHTpa, CPEeIHEro
MaKCUMyMa, MUHUMAaJIbHOTO U3 MAaKCUMaJIbHBIX 3HAYCHHU I U MAKCUMAIBLHOTO U3 MAaKCUMAJIbHBIX 3HAYCHU.
CrpykTypHas cxema opraHu3aluu BbiBoja Mamaanu-3aje ¢ ucnoib3oBanueM arperaropa. ['paduueckas
WJUTIOCTPAIHs padOThI MPH HATUYHH HECKOJIBKUX MTPABUII BEIBOJIA.

21. HeilipoHHble ceTH 1Jisl HEYETKOTr0 BHIBOIA. APXUTEKTYPa HeYeTKON ceTH, 0OCHOBAHHOM
HA HEel{POHHBIX CeTHX.

Cooeporcanue omsema CTpykTypHasi cxema cuctembl. HazHaueHue u crnoco0 peanuzanuu 0j10Ka

KIacTepu3anuu u  0Jioka (OPMUPOBAHHS  3aKITIOUCHHS. MynbTUIUTHKAIMS  BBIXOJIOB  OJIOKOB
KJIACTepHU3AIMH | 3aKitoueHnid. O0yueHne HeUYeTKOW HeUPOHHOU CETH.
22.  Teoperuyeckue acneKThl NPUOOPeTEHNs 3HAHMII: H3BJIeYeHUE 3HAHUIT 0e3

ucnoab3oBannsa IBM, apromaTnueckoe GopMuUpoBaHUe 3HAHUII HA OCHOBE MEeTO0B HHAYKIHNH 1
MOMCKA 3aKOHOMEePHOCTell B 00/1bIIHX MACCHBAX JAHHBIX, ABTOMATH3HPOBAHHbIE CHCTEMBbI [JIs1
npuodpeTeHust 3HAHMM.

Cooeporcanue omeema KpaTkas XapakTepuCcTHUKa METOJI0B U3BJICUEHUS 3HAHUN HHKEHEPOM 3HAHUI
(KOMMYHUKaTUBHBIE U TeKcTojoruueckue). O030p METOJ0B HAayuyHOW HMHIYKLUHHU(CXOJCTBA, pa3ivyus,
OOBETUHEHHBI  METOA CXOJCTBa W pAa3NU4Msi, COMYTCTBYIOIIMX HW3MEHEHHH M OCTaTKOB). Mertoa
peneptryapHoii pemetku Kennu npuoOperenus 3Hanuii. [Ipumep npuMeHneHus: MeToa Tpua.

23. Knaccuduxkauusi 1 0630p MeT0/10B 3BJIedeHus 3Hanuii. KpaTkas xapaktepucruka
METO/10B.

Cooeporcanue omseema Knaccudukanuss METOJOB M3BJICUEHUS 3HAHUN: TEKCTOJIOIMUYECKHUE U
KOMMYHUKATUBHBIE: MACCUBHBIE METOJbl, aKTUBHbIE MHIAUBUyalIbHbIE U IpynnoBbie MeTonabl. Kparkas
XapaKTEPUCTHUKA METOAOB. ['HOCEOIOrnYeCKHi ¥ IICUXOJIOTMYECKUI aCIIEKThI U3BJICUYCHUS] 3HAHUM.

24.  IIpymHOMIOBI IOCTPOEHUS €CTECTBEHHO-SI3bIKOBBIX CHCTEM.

Cooeporcanue omeema Kiaccupukanus ecTeCTBEHHO-A3BIKOBBIX cucTteM. OOmias cxema
IIOCTPOECHHSI €CTECTBEHHO-A3BIKOBBIX CHCTEM. KOMITOHEHTHI AMAOrOBBINA, aHAIM3a 3allpoca U CHHTE3a
orBera. [IpMHIUNBI MOCTPOEHUS JAaHHBIX KOMIOHEHT. [Ipumep peanuszanuu ecTECTBEHHO-S3bIKOBOBOM
cuctemsl [IOOT.

25. OCHOBBI TEOPHUH NMPUOJIMKEHHBIX PACCYXKICHUH.

Cooeporcanue omsema Henoctatku npuMeHeHus popMyll pacueTa ycIoBHOI BeposiTHOCTH baiieca.
Peanuzanus npubmmkeHHbIX paccyxaeHuit B skcrneptHoi cucteme MIZYN. Koadduumentst
yBepeHHOCTH 0T-1 10 +1. OOpatumele u HeoOpaTHMble NpaBuia. ['padudeckoe mpeacTaBlIeHUE CXEM
noruveckoro BeiBoAa (M, MJIW, HE u ux xomOunanun). IIponecc pacnpocTpaHeHus B CETH JIOTHYECKOTO
BbIBOJIa. bumosnsipHbie cxembl nojcyera KodQUIMEeHToB yBepeHHOCTH. [IprMep pacueTra B JIOTHYECKOM
CeTH.
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HOpH}IOK MNPOBCACHUSA BCTYIIUTEC/ILHOIO UCIILITAHUSA

BerynuTensHoe UCTIbITAaHKUE TPOBOAMUTCS B CIEAYIOMUX (hopMax:
e B (opMe MMCBMEHHOTO OJIaHKOBOT'O TECTUPOBAHMUS;

e B (QopMe TECTUpOBaHMA C NPUMEHEHHEM TUCTAHLMOHHBIX TEXHOJOTHH NpU 00s3aTeIbHOM



I/II[CHTI/I(bI/IKaHI/II/I JIMYHOCTHU MMOCTYIIAromI€TOo.

IlIxana onennBanus — 100-0amabHast.

MuHuMaNbHOE KOJIMYECTBO OAJITIOB, MOATBEPIKAAIOIIEE YCIECITHOE TPOXOXKIACHUE BCTYITHUTEILHOTO
ucubeitanusa — 40.
Bpewmst pabotsl ¢ TecTOM — 45 MUHYT.



