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1. COAEP KAHHUE BCTYIIUTEJIBHOI'O UCIIBITAHUA

Tema 1. Undopmatuka

WNudopmanus, ee coiictBa. Mepsl nnpopmaru. OopMbl HPEACTABICHUS U KOIUPOBAHHE
uH(popManuu. YCTpoicTBO MePCOHANBLHOr0 KoMIbioTepa. [Iporpammuoe obecriedeHne nepcoHanbHbIX
KOMIBIOTEpOB. OniepaiioHHbIe CHCTEMBI IEPCOHATBHBIX KOMIBIOTEPOB, UX (GyHKIMU. OnepanroHHas
cpena Windows. ANTOpUTM, €ro CBOMCTBA, CIOCOOBI MPEACTABICHUS, METOAbl Pa3padOTKHU. DTaIbl
pelleHns HWHXXEHEPHBIX 3aJad C MCIOJb30BAaHUEM KOMIIBIOTEPHOW TEXHUKU. TexHojgoruu
CTPYKTYpHOTO, MOAYJIBHOIO, OOBEKTHO-OPUEHTUPOBAHHOTO M BHU3yaJbHOIO IPOTrPAMMHPOBAHMUSL.
Brimonnenue pacuetoB B nakerax MathCad u Matlab. I'mo6anbnas cets MuTepaeT. CriocoOBI 3alUTHI
nHpopMaIuu.

Tema 2. Teopusi BeposiTHOCTEH M MaTeMaTHYeCKAsl CTATHCTUKA

AKCHOMAaTH4eCKOE€ U TEOMETPUYECKOE ONpEeeIeHUe BEPOATHOCTH COOBITHS, CBOWCTBA
BEPOATHOCTH. BHJIbI KOJIMYECTBEHHOIO0 ONMCAHMSI IMOBEACHUS CIy4YalHBIX BEJIUYMH BCEX THIIOB.
CrnydaiiHble BEIMYMHBI, MX 3aKOHBI pacHpelelieHUuss W YUCIOBbIE XxapakTepucTuku. l[lpenenbHbie
TEOpEeMBl TEOpUHU BepoOATHOCTEH (oOmas W dvacTHas Teopema YeObimeBa, Teopema bepHymm,
LUEHTpajdbHasl TMpefeNbHas Teopema). TodeuHoe W UWHTEPBAaJIbHOE OICHMBAHHE [apaMeTPOB
pacnpesielieHuil CIy4alHbIX BEJIMYMH. 3aKOHBl paclpeiesieHUuss U XapaKTePUCTUKH CIy4alHBIX
IIPOLIECCOB.

Tema 3. Teopust aBTOMaTH4€CKOI'0 YIIPABJICHUS

Crpykrypubie cxembl CAY. Ilepenatounsie ¢yHKIuM, mnepenatounbie Matpunbl CAY.
Yacrorusie xapaktepuctuku CAY. [lepexonnas u BecoBas xapakrepuctuku CAY. TunoBbie 3BeHbs
CAY u ux xapakrepuctuku. YcroiunBoctb CAY. Kpurepuii ycroitunBoctu ['ypBuima. YacToTHbIi
Kputepuil ycroitunBoct MuxaiinoBa. [loctpoenne obmnacret ycroiuuBoctu. Meron [l-pa3duenusi.
Kpurepnii ycroiunBoctu HaiikBucra. KadectBo CAY. Ilpsmble noxa3arenu kadectBa. CHHTE3
nocienoBarenbHoi Koppekiuu. Cunte3 mHBapuaHTHbIX CAY. CuHTe3 HaOMIOAAIONIUX YCTPOMCTB.
Meton ¢azoBoii mimockocTH. Merton mnpunacoBbiBaHus. [locTpoeHue (a3oBBIX MOPTPETOB.
YcTolunBocTh HENMMHENHHBIX cucteM. Metop ¢ynkuuit JismynoBa. AGcomtoTHas ycroiuuBocth CAY.
YactoTHeli  KpuTepuil abcomoTHOW ycroifumBoctn B.M.IlonmoBa. MeTogq TrapMOHHYECKOM
nuHeapusanuu. OnpeaeneHue napaMeTpoB aBTOKOJIeO0aHUN. Y CTOMUNBOCTh aBTOKOJICOaHUH. AHaIN3
u cuHte3 CAY MeTo0M IPOCTPAHCTBA COCTOSTHUM.

Tema 4. Teopusi TP U HCCJIeAOBAHUE ONIEPAIHiIi

TpaHcnopTHas 3ajada JUHEHHOrO NPOrpaMMHUPOBAHUSA: IOCTAHOBKA 3aJaud ONTHUMHU3ALUU
MIEpPEeBO30K, MaTeMaTH4ecKasi MOJI€Tb TPAHCIIOPTHOM 3a7jauM, METO/bI PEIlIeHUs] TPAHCIIOPTHBIX 33/a4,
METOJIbl YJIYYLIEHUS JOMYCTUMBIX PEIICHWH, pa3MyHble MOCTAaHOBKM M MOJENU TPAaHCHOPTHBIX
3aja4, 3a/la4d C MPaBWIBHBIM M HENpPAaBUJIBHBIM OallaHCOM, TPAHCIOPTHAs 3ajaya 10 KPUTEPHUIO
BpPEMEHH, 3a/laya 0 Ha3HAUCHUSIX, PELICHHE 3a/1a4l O Ha3HAYECHHIX

JluckpetHoe  NpOrpaMMHUPOBAHHUE: o0mas  MOCTaHOBKa  3aJaydl  JUCKPETHOTO
MIPOrpaMMHUPOBaHUS., 0COOEHHOCTH METOJIOB PELlIeHus 3a/ay, 3a/1adll ONTUMAaJIbLHOTO BbIOOpA, 33/1a4a
0 pIOK3ake (paHiie), MOCTAaHOBKA U IBPUCTUYECKUN METOJ PELIeHHUs, 3ajjadya ONTUMAIBLHOTO BBHIOOpA
MIPOEKTOB, TMPHUMEPHI pEIIeHUs 3a7ad ONTUMAIbHOIO BBIOOpa, 3a/adya KOMMHBOSIKEpPA, METOJbI
pelIeHns 3a1a41 KOMMUBOSDKEPA.

[TpunsiTue pemeHnii B KOHQINKTHBIX CUTYalUsIX: OCHOBHBIE THIIbI KOH(IMKTHBIX CUTYalluH,
npeaMeT U METOJbl TEOPUH UTp, Kiaccu(uKanus 3a1a4 TEOPUH UTP, aHTATOHUCTUYECKHE UTPHI IBYX
JIUI] C HYJIEBOI CyMMOH, TUIaTeXHasi MaTpULIa UTPBI, IPUMEPbI TOCTAHOBOK UT'POBBIX 33]a4 MPUHATHUS
pelleHnii, NPUHLMI MHUHHUMAaKCa, 4YHMCTBIE M CMELIAHHBIE CTPATErMH, METOABl IPAKTHYECKOMN
peanu3anyyi CMENIaHHbBIX CTPATETHil TPUHATHS PEIICHUMN.

MHOroKkpuTepralbHbIE 33auyd ONTHUMU3ALMU PELIECHUN: 3a1a4yd BEKTOPHOW ONTUMHU3ALUU
(mpumepsr), MPOTUBOPEYNUBOCTH KPUTEPHEB, KJIaccupuKanus METO/IOB pereHus
MHOTOKPUTEPUANBHBIX 3ajjad, alpUOpHBIE METOABl pELICHHs 3aJad BEKTOPHON ONTHUMU3ALMU:
BBE/ICHUE JINHEWHOW CBEPTKH, IPUHLIUII CITPABEUIMBOTO KOMIIPOMUCCA, UCIIOIb30BAHUE KOHTPOIBHBIX
II0Ka3aresiel, BBEJCHUE METPUKU B MPOCTPAHCTBE KPUTEPUEB; CBEPTKA KPUTEPHUEB, ONTHUMM3ALMS
pewennii o [lapeto, MmeToasl U mpuMepsbl ocTpoeHus [lapeTo-onTuManbHbIX PEMICHUN.



Tema S. ba3bl JaHHBIX H JKCIIEPTHBIE CHCTEMbI

OcHOBHBIE NOHATHA cUcTeM 0a3 AaHHbIX. HazHaueHne 1 OCHOBHbIE KOMIIOHEHTHI CUCTEM 0a3
JTaHHBIX: 0a3a JaHHBIX, cucTeMa yrpasienus 0a3amu gaHHblX (CYB]I), mporpaMMHbIe U SI3BIKOBBIE
cpeactsa CYB/I, nonb3oBarenu 6a3 JaHHBIX, aAMUHUCTPATOp cUCTEM 0a3 JaHHBIX U €ro (QyHKIMH.
[MpoektupoBanmne 06a3 ngaHHBIX. OCHOBHBIE JTambl NPOCKTUpoBaHUs bJ: cuctemHbii aHAM3
npeametHoil  oOmactu. MHdonoruueckoe mnpoekrupoBanue bJ] ¢ ucnosnb3oBaHmeM MeTona
«CymrHOCTh-CBs13bY». [IOHATHS OOBEKT, CBOWCTBA, OTHONIEHUS OOBEKTOB, KJIACCHI OOBEKTOB,
9K3EMIUISIpbl O0BEKTOB, MICHTU(UKATOP SK3EMIUIIPOB 00beKTOB. IloHATHS cylHOCTB, aTpuOyTHI,
CBA3M, IEpBUYHBIC KIIOYM cymHocTed. Tumbl cBsazei. IlocTpoeHne CeMaHTHUYECKOM MOJEnu
B3aUMOCBSI3U O0BEKTOB IIPEIMETHOM 0bsacTu ¢ nomouibio Auarpamm ER-tuna. IlpoektupoBanue 6a3
nannbIX. [laramormueckoe mnpoektupoBanue bJI. Bwidop momenmm CYBJ/l. OOmme cBeaenus o
JAaTalOrMYeCKOM IPOEKTUPOBAaHUM. AJITOPUTMBI Iepexoja OT HHQOJIOTMYECKOM MOoJenu K
peNALMOHHONW 0a3e JaHHBIX B BHUJE COBOKYITHOCTH B3aMMOCBSI3aHHBIX OTHOLIeHUHl. Jlornueckoe u
¢bu3nyeckoe NPOEKTUPOBAHUE PENIIUOHHBIX 0a3 AaHHBIX. OTHOLIEHUS, aTPUOYTHl OTHOLICHUH U UX
JIOMEHBI, cXeMa OTHolIeHus. Tabmuunoe npencraBineHne otHomeHui. [IpoextupoBanune PB/] myrem
JE€KOMIIO3UIUU OTHOLIEHUH. DYHKIIMOHAIbHBIE 3aBUCUMOCTH, TOJHO(YHKIIMOHAIbHbIE 3aBUCUMOCTH,
TpaH3UTUBHBIE 3aBUCUMOCTH. HopmanbHble (QOpMBI M HOpMaiaM3alUs OTHOIIEHUN MyTEM aHaiu3a
(GYHKLIHMOHATIBHBIX 3aBUCUMOCTEH. SI3bIKM MaHUIYJIUPOBaHUS AaHHBIMU. CTPYKTYpUPOBAHHBIN S3bIK
3anpocoB SQL. Ilpocras BbIOOpKa, BBIOOpPKA C HCIOJIB30BAHUEM COCIWHEHUSI OTHOIICHHM,
MOJ3aIIPOCHl,  KOPPEIUpPOBaHHbIE  MOA3AMpPOCHl.  3ampockl Ha  OOHOBJICHHME  OTHOIIEHUIL.
[IpencraBnenus. BHyTpeHHHE U BHEIIHHUE COCTMHEHUS OTHOLLICHUIA.

Tema 6. JluckpeTHblid aHATH3

KombOunaropusle MeToabl AuMCKpeTHOro aHanusa. Kiaccuueckue 3agaum KOMOMHATOPHOTO
aHanu3a. Pa3ouenus u pazmemieHus. OCHOBHbIE KOMOMHATOPHBIE TOXKAECTBA. 3a/1a4l O KOJAUPOBAHUU
uHpopmanuu. [lepeuncnurenbHble 3ajaul 0 Ha3HAYEHUIX. DJIeMEHTapHasi Teopusi MHOKecTB. byneBa
anreOpa. Jloruka BeickasbiBaHuid. Iloctpoenne JJH® u KH® norumueckoit ¢ynkuuu. Jloruka
IIPEUKATOB NEPBOro mopsaka. Teopema o nenykuuu. TeopemMa o mosiHOTE. MeETOIbl JOTMYECKOTO
BbIBOZa. Omnpenenenue rpada. PaznoBupnHoctu rpadoB. Cremenu BepuMH rpada. TabnauuHoe
npeactaBieHre rpadoB. Marpuna wuHnuaeHMA. Matpuma cmexHoctd (BeprnuH). Crucok map,
cnucok uHIMAeHTHOcTH. Ilytm (mapmpytel, nienu) B rpade. Ilpoctbie myTH, Hukibl. CBSI3HOCTb.
Casi3ubiif Tpad. Teopema 0 CBS3aHHOCTH JIBYX BEPILINH, UMEIOIIUX HEYETHYIO JIOKAIbHYIO CTEIEHbD.
MakcumManbHOe Yucio pedep B rpade ¢ N BepminHamMu ¥ K CBS3HBIMH KOMITIOHEHTaMH. J[ocTaTovHOe
yCIIOBUE CBSI3HOCTU rpada ¢ N BepmmHaMu. JlepeBbsi. CBsI3aHHOCTH JIOOBIX JBYX BEPIIMH JepeBa
€IMHCTBEHHBIM MPOCTHIM IyTeM. M3o0paskeHue nepeBa. DHIEpOBbl MYTH M LUKIBL. AJITOPUTM
MOCTPOEHUS dHIEpPOBBIX IUKIOB. OlLIEHKA CIOKHOCTU alroputMa. ['aMHIBTOHOBBI IYTH U ILIMKJIBI.
CnoKHOCTh 3aJaud NPOBEPKHU CYIIECTBOBAaHUS T'aMUJIBTOHOBA LMKIIA. [IyTH, uMeronye TUN LUKIA.
Haxoxnaenue kparyailiimx myTeil B OpHUEHTUPOBaHHOM Tpade. BoluncinuTenbHas CI0KHOCTD
anroputMoB. CnoxxHocTh 3a1a4. Knacceel 3amad P u NP, cBogumocts 3agau no Kapmy u TeropuHry.
NP-niomnoTa. Teopema Kyxka.

Tema 7. Teopusi npUHATHA peleHMit

Knaccupukanus  npuHATHS ~— peumieHW.  OTambl  OpUHATUHA — pemieHud.  Mogenu
WHIMBUYaIbHOTO BbIOOpa. Teopus MOJE3HOCTH. IKCIEPTHBIE METOJbl B TNPHUHITUU pEIICHUI.
[lpunsatue pemeHuid npu MHOrux kpurepusix. MuoxectBo [lapero. Ilpomenyps BriOOpa uvacTu
MHOXkecTBa [lapero. MHOrokpuTepuaibHbie MeTo bl TpuHsaTHs perienuit (MIIP). ITocranoBka 3agaun
CO CTPOTMMHU KpUTEpHUsIMH. MeETOAbl pelIeHUud - METOAbl CBEPTKH, MOPOTOBbIE METOJbl. AHAIU3
spdextuBHOCTH 3aTpaT AD3 (Meronmsl 3aTpaThl-3PdexT). Metox ananmuza uepapxuil. CucTeMbl
noanepxku npubstus pemenuid (CIIIP). [IpuHaTHe MOIUMTHYECKUX pemieHrud. THIIBI TOJOCOBAHMS:
KOHCTUTYIIMOHHOE (BceoOliee) rojJocCoBaHUE M TOJIOCOBAaHME B MajbIX Ipymmax. I[IpaBmiio mpocroro
oonpmmHcTBa. [IpaBmno bopaa. Ilapagokc Kowmopce. Ilapamoxkc Oppoy. Ilapagokc Cena.
Crparerndyeckoe TMoBeieHUE wu30upareneil NpU ToJOCOBaHMU. IIpeArnouTeHHs Y4YaCTHUKOB H
MapocovyeTaHus. Y CTOWYMBBIE MMApOCOYETaHHUs. MaHUIYIMpPOBaHUE MpeanoyTeHusMu. [Ipumepsl
00001IeHHBIX MapocoyeTanuii. BeiOop mo oTHomeHuto npeanouteHus. @yHkuuu Beidbopa. CBoHCTBa
dbyakumii BeiOOpa. TypHupHbIil BeIOOp. PacmpeneneHue BiausHUSA Tpynn U Gpakiuid B MapiamMeHTe.



Koamummu. I'onocoBanue ¢ kBoroil. Manekc Bnusiaust bannada. I'onocoBanue B CoBere besonacHoctu
OOH. CnpaBemmBseiii aenex. Kpurepuu crnpapemnuBoro naenexa. Ctporas u cOanaHCUpOBaHHAs
ouepenHocTh. [Iporienypa «/lemu-u-peioupaii». [Ipouenypa «lloacTpanBaroniuiicss moOeaUTENbY.
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2. CHUCOK PEKOMEHJYEMOM JIUTEPATYPBI
a) OCHOBHAas

Nudopmaruka. bazoseiii kypc. Yueonuk mis BY3os. Ilog pen. C.B.Cumonouua. CaHKT-
[etepOypr: ITutep, 2005. — 640 c.
HNudopmaruka. [Toxg pen. H.B.MakapoBoii. 3-¢ uza. M.: ®unance u cratuctuka, 2006. — 768 c.
CagenbeB A.f. OcHoBol nHpopmatiku. — M.: MI'TY um. H.D.baymana, 2006. - 328 c.
HpsxonoB B. MathCad 2001. YueOnsiit kypc. Cankrt-IlerepOypr: [Tutep, 2006. — 624 c.
Anydppues N.E., CmupHoB A.b., Cmupuosa EEH.  MATLAB 7 — CII6.: BXB-IlerepOypr, 2010.
— 1104 c.
Bentuens E.C. Teopus BepostHocTeld. M., Boiciias mikosa, 2010.
I'mypman B.E. Teopust BeposTHOCTEN 1 MaTeMaTuyeckas cratuctuka. M., Beiciias mkona, 2010.
BoponoB A.A. u ap. Teopus aBTOMaTHYECKOTr0 yrpasieHus. — M.: Boicrras mkoma, 1991 (1.1-2).
becekepckuii B.A., [ToroB E.II. Teopus cuctem aBromaruueckoro ynpasnenusi. — C.-ITerepOypr:
3. «IIpodeccusa», 2008.

. HUemoaHoB BK. n Ap. MartemaTH4ecKre OCHOBBI TEOpHUH aBTOMATHUYCCKOI'0 PEryJIMpOBaHUS. Towm

1.Mocksa: Bricmast mxkoJiia, 1982. 366 c.

UemonanoB b.K. u n1p. MaremaTuyeckre OCHOBBI TEOPUH aBTOMATHYECKOTO PETYIMPOBAHUS, TOM
2. Mocksa: Briciiag mkoma, 1982. 455 c.

Bbecekepckuii B.A. u np. Coopuuk 3amau no TAP. — M.: Hayka, 1977.

Bentnens E.C. UccnenoBanue oneparnuii. — M.: Beiciias mkoina, 2012.

Taxa Xemau A. Beenenue B uccienoBanue onepauuid. — M.: Bunibsmc, 2012.

Uepnopyukuit .I'. Meroas! npunstus pemenuii. — CI16.: BXB, 2010.

[upsies B.U. UccnenoBanue onepanuii U yucieHHble MeToabl ontumuzanuu. — M.: KomKHnura,
2013.

Kapnosa T.C. ba3sl nanssix: Mogenu, pazpadotka, peanuzanus. Yue6Huk. — CII10.: ITurep, 2006.
Puzaes 1.C., SIxuna 3.T. ba3sl manubeix. YuebHoe nocodue. — Kazann: M3n-o KI'TY. 2007.

Jetit K. JIx. BBenenue B cucteMbl 0a3 JaHHBIX. — M: Bunbsamc, 2012.

Xomonenko A.Jl., llpirankoB B.M., Manbnes M.I'. ba3el manubix. YueOuuk. — Mocksa : buHowm,
2012.

JI.IlIxapuna. fA3sik SQL: yueGHsIit kypc. — CII6.: [Tutep, 2008.

Konnomu T., berr K. ba3el TaHHBIX: NPOEKTUPOBAaHUE, peaIN3alUs U CONPOBOXKACHHE. Teopus u
MIpaKTHKa, 2-¢ u3d. — M.:M3n.nom «Bunbsme». 2005.

0) 10MOJTHUTEIbHAS
3amkoB 0.0., UYepemubix IO.H., Toncromstenko A.B. Marematuyeckue MeETOAbl B
sKOHOMHUKE: YueOHuk. - M.: Jleno u Cepsuc, 2004.
Tomac Puuapa. KonuyecTBeHHbIE METO/IbI aHAJIN3a XO3SIMCTBEHHOM JeATelibHOCTU. - M.: Jleno u
Cepguc, 2004.
NaTtprwumurarop M. Maremarndeckne METOAbl ONTHUMHU3AIMM W SKOHOMHYECKass Teopus. M.,
Aiipuc-nipec, 2002.
AmmanoB C.A. BBezeHre B MaTeMaTH4YeCKy0 3KoHOMUKY. M., Hayka, 1991.
Kapnmun 3.C. Maremarudyeckue METObl B TEOPUHU UTP, IPOIrPaMMUPOBAHUM M SKOHOMUKH. M.,
Mup, 2007.
Huxkaiino X. Beinmykiible cTpyKTypbl M1 MaTeMaTnyeckas 3koHoMuka. M., Mup, 1977.
[Ivkun E.B., UxaptumBuiau A.I'. MaremaTnueckue METOIbI U MOJIENIA B yIpaBiieHuu. - M.: Jleno,
2006.
Hsuenko I'.H., Mensenes 10.11. Maremarnueckas ctaructuka. M., Beicmas mkoira, 1990.
CeBacTbsiHOB B A. Kypc Teopun BeposiTHOCTEN U MaTeMaTUuyecKas cratuctuka. M..Hayka, 1990.
[lIBemoB A.C. Teopusi BEpOATHOCTH W MaTeMaTH4YeCKas CTATUCTUKA. YdUeOHOe mocoOme yis
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CTYJIEHTOB SKOHOMUYECKUX cnenuanbHocTeil. M., uzn-so BIIID, 2005.

AiBazsin C.A., Mxurapsia B.C. Tlpuknannas cratuctuka 1 oCHOBBI SkoHOMeTpuku. M..IOHUTH,
2008 (paznens! 1 u 2).

Bentuens E.C., OuapoB JI.A. IIpukiagnbie 3aga4u TEOpUM BeposiTHOCTE. - M: Panno u cBs3b,
1983. -416¢.

Bentuens E.C., OuapoB JI.A. IIpukiannbie 3aga4n Te€OpUM BeposiTHOCTE. - M: Panno u cBs3b,
1983. -416¢.

I'nenenxo b.B., KoBanenko U.H. BBenenue B Teopuro maccoBoro oOciyxuBaHus. - M, Hayka,
2008 .

I'yn T'.X., Makon P.3. Cucremorexnuka. BBejeHne B MpoeKTUPOBaHUE OOJIBIIMX CHUCTEM. - M.:
Cog.paauo, 1962.

HenucoB A.A., KomecnukoB JI[.H. Teopus Oonpmux cuctem ynpasieHus. - JleHuHrpan:
DOueprousaart, 1982.

Koxuxamsunu B.A., Bumnesckuit B.M. Cetu maccoBoro o0cinyxuBanusi. Teopust U npuMeHeHHE
K ceTam OBM. - M.: Paguo u cBsi3b, 1988.

Kamamaukos B.B. CiioxxHbIe cucTeMBl 1 METOIBI MX aHanu3a. - M.:3uanue, 1980.

[leperynoB @.1., Tapacenko ®.I1. Beenenue B cucremuslii ananus. - M.: BII,1989.

CogetoB b.JI., SIxosneB C.A. MoaenupoBanue cucrem. - M.: BIII, 1985.

Jlxoncron Jx. Oxonomuueckue metoasl. M.. Ctatuctuka, 1970

Marnyc A.P., Kateies 11.K., [lepecenkuii A.A. OxoHomerpuka. HauaneHblil Kypc.4-e¢ usganue.
M., nemno, 2000
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