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1. TMosicHuTEIbHAS 3ANMCKA

[Iporpamma  MEXIUCUUIUIMHAPHOIO  KOMIUIEKCHOTO  3K3aMeHa Ui
nocrynawmux B denepanbHoe rocyJapcTBEHHOE OOJKETHOE 00pa3oBaTeIbHOE
yUYpEKICHUE VHKJIFO3UBHOI'O BBICILIETO oOpazoBaHus «Poccurickuit
rOCYy/IapCTBEHHbI YHUBEPCUTET COLMAIBHBIX TEXHOJOTHI» Ha HaIpaBieHHUE
noaroroBku 09.04.03 TIlpuknagnas wuHbOpMaTHKA COCTaBJIE€HA Ha OCHOBE
(denepanbHOro rocyJapcTBEHHOr0 00pa30BaTEIbHOIO CTAHIapTa M0 HAINPaBICHUIO
noaroroBku 09.04.03 [Mpuknaanas nHbopmaTHka (MarucTpaTypa).

Hacrosimas nporpamma paspaboTana JJis IOCTYNAIOIIUX, B COOTBETCTBUU C
3aKOHOJATENILCTBOM HMEIOIIMX MPaBO CAaBaTh BCTYIUTEIbHBIE HCIBITAHUS B
dopMe, ycTaHaBIMBAEMON YHUBEPCUTETOM CaAMOCTOSITENBHO.

Martepualsibl IporpaMMbl UMEIOT 1I€JIbI0 OKa3aTh MOMOIIb MOCTYMAIOIMIUM B
NOATOTOBKE K BCTYNUTEIbHOMY K3aMEHY M0 HampasieHUIo nmoarotoBku 09.04.03
[Ipuknaanas uHPOpMaTHKa, COAEPKAT XapAKTEPUCTUKY M OIMKCAHUE MPOLETYpPbI
HK3aMeHa, IepeueHb BOIPOCOB, CITUCOK PEKOMEHAYEMOM JIUTEPATyPHI.

2. Conep:xaHue NPOrpaMMbl 0 OCHOBHBIM pa3jiesiam

AJITOpUTMH3aLMS ¥ POrPAMMHUPOBaHME

OcHoBHBIE TOHATHS anropuTMm3anuu. AnroputMm. CoiicTBa anroputMa. CrocoObl
3allUCH AJITOPUTMOB. AJITOpUTMHU3ALUS. AJTOPUTMUYECKUN TpOLecC. THIbI BBIYMCIUTEIBHBIX
npoueccoB  JluHeWHble, BeTBSIIMECS W  UUKIMYECKUEe  anroputMmbel. KaHoHHMueckue
QITOPUTMUYECKHE CTPYKTyphl. MTepannoHHbIe UMKIBL. BpIUKCIEHHE CYMMBI 3JIEMEHTOB
OeCKOHEYHOro psAna. PexyppeHTHOe COOTHOIIEHHE Ui BBIYMCIIEHUS OYEPEIHOTO ClIaraeMoro.
Peanuzanusi Merona mocieqoBaTeNbHBIX MNPUOIMKEHUNA. AJNTOPUTMBI TIOMCKA B MAacCHUBE.
[TocnenoBarenpHblii MOMCK C HUCHOJIB30BAaHUEM OapbepHOTO 3JEMEHTAa. bHWHApHBIN MOUCK B
yHOpSAAOYEHHBIX MaccuBaX. CpaBHUTENbHAs XapaKTEPUCTHKA aAJITOPUTMOB. AJITOPUTMBI
COPTUPOBKH MaccuBOB. [IpocThie anropuT™Mbl COPTHPOBKU: COPTHUPOBKA BHIOOPOM, OOMEHOM U
BcTaBKamu. beicTpas coptupoBka. D(P(HEKTUBHOCTh alrOpUTMOB COPTUPOBKH. CTaHAapTHBIC
TUIBI ITAHHBIX B A3bIKaX IPOrPaMMHUPOBAHUS BBICOKOTO YpOBHs. CKaJsIpHbIE TUIIBI: YHCIIOBBIE,
CUMBOJIbHBIE, TIorn4deckuil. CTPyKTypUpPOBAHHbBIE TUIIBI: MACCUBBI, CTPOKH, 3aMUCH (CTPYKTYPHI).
Vkazatenu. JluHamMuyeckue CTPYKTypbl. OTanbl NOJATOTOBKM M pelieHus 3agad Ha DOBM.
OcHOBHBIE »Tambl TMOArOTOBKM M pemieHue 3agad. OTiagka M TECTUPOBAHUE MPOrpamM.
JIoKkyMEeHTHUpOBaHUE NPOTPAMMHBIX CPEJICTB.

Teopus BepOSATHOCTEH U MATEMATHYECKAS CTATHCTUKA

Cnyyaitabie coObITUSI. OCHOBHBIE TIOHATHS TEOPUU BEPOSITHOCTEH. TeopeMbl CIOKEHUS U
YMHOXEHHUSI BEpOSITHOCTEM U UX OcHOBHble cuenctBus. dopmyner baiieca. Ciydaiinble
BEJIMYMHBI. MareMaTH4ecKoe OXHUAAHUE WM JUCIEPCUs JUCKPETHOM CIydallHOM BEIWYHUHBI.
3akoH Oonpmmx uywcen. DyHKOHS paclpeieNeHUuss BEPOSTHOCTEH CIy4aiiHOW BEIUYMHBIL.
HopmansHoe 1 nokazatenbHoe pacrnpeaeneHue. Cucrema IByX CIy4aiHbIX BEJTUUHH.

MaremaTudueckasl CTaTUCTHKA. DJIEMCEHTHI MaTEMaTUYCCKOM CTATHCTHUKH. BLI60pO‘IHLIfI



MetoJl. CTaTUCTHYECKHE OIICHKA OCHOBHBIX MapaMmeTpoB pacrpeaeneHus. Mertoa pacuéra
CBOJHBIX XapaKTEPUCTUK BBIOOPKHU. DJIEMEHTHI Teopuu Koppensuuu. CtaTucTudeckas npoBepKa
cratuctudeckux runores. Merog Monre-Kapiio. Llenu Mapkosa.

JucKkperHas MaTeMaTHKa

MHosxecTBa U omnepauudy Haja HuUMU. [loHsATHE MHOXKECTBa, MOJAMHOXKECTBA, CIOCOObI
3aaHusl MHOXecTB. Omepanuu HajJ MHOXECTBaMH, CBOMCTBa olepaluii, auarpamMmmbl BeHHa.
JlexkapToBO IMpPOU3BEAECHUE MHOXECTB, OTHOILEHHUS HA 3JEMEHTaX MHOXecTB. OTHOLIEHMS Ha
MHOKecTBax. OToOpakeHWs, KaK OTHOIICHUS, CBOMCTBA OTOOpakeHWU (MHBEKTHUBHOCTB,
CIOPbEKTUBHOCTb, OMEKTHBHOCTh). bHapHbIE OTHOILIIEHUS HA MHOKECTBE, ONEpallii HaJl HUMHU.
3ajaHue OMHAPHBIX OTHOIIEHWH HAa KOHEYHOM MHOXECTBE C IOMOIIbI0 OYylIeBOM MaTpHIIbL.
CpoiicTBa OMHApHBIX OTHOIIECHUH: peIeKCUBHOCTb, UPPEPIIEKCUBHOCTh, CHUMMETPHUYHOCTh U
T.7. YacTuuHblil nopsiiok. OTHOIIEHNE 3KBUBAJIEHTHOCTH, €TO CBS3b C pa30MEHNEM MHOKECTBA.
Konpo (mone) BeiuetoB. OCHOBHBIE anreOpanyeckue CTPYKTypbl. ['pymmbl, Kojblia U MOJIS.
MOIIHOCTh MHOXKECTBA. JIEMEHTbl KOMOMHATOPUKH, OCHOBHbIE (OpPMYJbl. DJIEMEHTbI
MaTemaTHueckoi Joruku. byneBbl anreopsl. [lonsTre OyneBoit anreOpbl, OCHOBHbIE CBOMCTBA.
Baxneitmme kimaccel OyneBbIX anreOp: anredpa MOIMHOXKECTB, anreOphl OYyJIEBBIX BEKTOPOB,
Matpul, OyneBelx ¢yHKuil. WM3omopdusm OyneBbix anredp, ero MNpuUMEHEHHE s
JI0Ka3aTeNIbCTBA PAaBEHCTB MHOKECTB. AiireOdpa BbICKa3bIBaHUN. BbICcka3blBaHUs, omnepanuu Hajl
HUMH, (GOpMyibl anredpbl BBICKAa3bIBaHUN, TAOMHMIIBI MCTUHHOCTH. PaBHOCWIIbHBIE (QOPMYIHI,
3aKOH JIBOWCTBEHHOCTH. J[M3bIOHKTHUBHAS U KOHbIOHKTHBHAs HOpPMaJIbHbIE (POPMYJIbI, AJITOPUTM
ux HaxoxaeHus (nH} u kud). CoBeplIeHHbIC TU3bIOHKTUBHBIC M KOHBIOHKTUBHBIE HOpMaJIbHBIC
dbopmel (caH U ckH(]), anropuT™Mbl UX HaxoxneHus. CBs3p Mexay GopMmynamMu anreOpbl
BBICKa3bIBaHUN W OyneBbIiMU GyHKIusAMU. [Ipumenenue Gopmysn anreOpbl BhICKA3bIBAaHUHN IS
pelleHns JIOTMYECKHX 3ajad, JUid aHajiu3a U YIPOILIEHUS pPEeNeHHO-KOHTAKTHBIX CXEM H
jJoruyeckux ceredl. DYHKIMOHAIBHO IOJIHBIE M 3aMKHYTbIE Kiacchl OyieBbIX (QyHKUIUH.
[Tonatre GYHKIIMOHANBHO TIOJHBIX M 3aMKHYTBIX KIJIAcCOB OyJeBBIX (yHKIUH. Anredpa
Kerankuna, ee cBoiictBa. Ilommnom XKerankuna s OyneBoW (PyHKIHMH, aJITOPUTMBI €ro
HaxoxJeHus. JluHelHble (QYHKIIMU, 3aMKHYTOCTh Kiacca JIMHEWHBIX ¢yHKIui. Jlemma o
HEIMHEWHBIX (QYHKUUAX. MOHOTOHHBIE (YHKIIMH, JIeMMa O HEMOHOTOHHBIX (DYHKIHUSX.
Oynkuuu, coxpanstomue 0 WM coxpaHsoomuye |, 3aMKHYTOCTh KJIAcCOB 3TUX (YHKIIHM.
Camo/1BOMICTBEHHBIC (DYHKIIMH, 3aMKHYTOCTh KJlacCa CaMOJBOWMCTBEHHBIX (pyHKumid. Jlemma o
HecamoiBoMcTBeHHBIX (yHKuusx. Teopema [locta u ee npunoxxenus. MuHumu3zaiusi OyneBbIX
¢byukuuii. [lonstue mMuHumansHOW AHQ s OyneBoil ¢ynkuumu. Hocurtens QyHKIUU, €ro
cBoiictBa. UMHTepBasibl, WX CBOWCTBA, [OMYCTHMbIE HHTEpBajbl s OylneBOW (YHKIIHH.
[TokpeiTe HOCUTEN (PYHKIIMU WHTEpBallaMu, ero cBsi3b ¢ qHG. CokparieHHble TH(, UX CBA3b C
MUHUMAJbHBIMU JTH(. AJTOPUTM HAXOXKJIEHUS COKpAIIEHHOW JH( METOIOM «CKICHKM».
ANropuT™M HaxoXXKJIeHUS MHUHUMaiIbHOW aH(] c momomipio kKapt Kapao. TymukoBble aHO.
Teopema O MOIVIOIIEHMM 3JIEMEHTApPHBIX KOHBIOHKIMI M €€ NPUMEHEHHME I HaXOKICHUS
TYNHUKOBBIX ( a 3HAYUT W MUHUMaNbHBIX) AH(}. Jlormka mpenukaroB. [loHsiTHE n-MecTHOTO
MpeAnKaTa, Onepaluy Haj NpeauKaTaMH, paBHOCHIbHBIE MpeAuKaTbl. KBaHTOPHI, X CBOICTBA,
(opMyIbI JJOTUKU MTPEeIUKATOB. PaBHOCHIBHBIE (DOPMYIIBI JIOTHUKH MPEAUKATOB, OCHOBHBIE THIIBI
PaBHOCHJIBHOCTEN, UX MPUMEHEHHUE B JPYTUX pa3feslax MaTeMaTUKU. TOXIeCTBEHHO NCTHHHbBIE
(J10’kHBIE) (POPMYIIBI JIOTUKU MPEIUKATOB, 3aKOHBI JIOTUKH, MPOTUBOpeunsi. OCHOBBI HCUNCIIEHUHN
BBICKA3bIBAHUN U MpeaukaTtoB. (OCHOBBI MCUUCIEHUN BBICKA3bIBaHUM, AKCHOMBI, IIpaBHJIA
BbIBOJIa. OCHOBHBIE 3aKOHBI JIOTMKHM: TNPaBUJIO CUJUIOTHU3MA, KOHTPIO3MILMHU, NEPECTAHOBKU
MOCBUIOK M T.I., Teopema JeaAyKiuu. CBsi3b MEXAy BBIBOJUMOCTBIO (OPMYNT HCUUCIECHUS
BBICKa3bIBAHUN M TOXJAECTBEHHON MCTUHHOCTHIO (hOpMys anreOpbl BhICKa3zblBaHUN. DopMyIbl
UCYMCIEHUS MpPEAUKATOB, aKCUOMBI, IpaBwia BbIBOJA. (OCHOBHBIE 3aKOHBI HCUYHMCIICHUS



npeaukaroB. OcHOBBI Teopun TpadoB. OCHOBHBIE MOHATHS TEOpPHH TpadoB. DHIEPOBHI U
raMuiabTOHOBHI rpadsl. [lonaTre koneuHnoro rpaga, ero cBorcTBa. 3amanue rpada ¢ HOMOIIBIO
MaTpUI CMEXKHOCTH U MHIUJACHTHOCTU. CBS3HOCTH Tpada, CBA3HbIE KOMIOHEHTHI. DUIICPOBHI U
raMHUJIBTOHOBHI Tpadbl, Teopembl Diinepa u Jupana, anroputm Dnepu HaXoXICHUS SUIEpOBa
nukina. JlepeBbs, ux cBoiicTBa. JlepeBbs, ux crtpoeHue. OCTOBHOE IEepeBO CBA3HOTO rpada,
(dbyHIaMeHTalbHAs CHCTEMa IUKIOB U pa3pe3oB. AnroputMm Kpackaia HaXOXIEHHS OCTOBHOTO
JepeBa MHUHUMaIbHOIO Beca. LIeHTpel M [auameTpasibHbIE LENU J€pPEBa, AJITOPUTMBI HX
HaxoxjaeHus. [lomedennsie rpadel, Teopema Kemm. [lnockue u mnanapubie rpadsl, Gopmyna
Olinepa. Koneunble aBTOoMaThl. KoHeuHble aBTOMaTrhl M MX 3aJaHHe, aHaIU3 U CHUHTES.
Ompenenenue kKoHeuHoro aptomara. CrocoObl 3amanHus: TaOMUYHBINA, AuarpamMmor Mypa,
cucreMoil OyneBbIXx QyHkuuid. I[Ipumepbl KoHeuHBIX aBTOMaToB. lM30oMOppu3M KOHEUYHBIX
aBromMaroB. KaHoHnueckne ypaBHeHMs aBromata. lIpumepsl. Komno3sunus aBTOMAaTOB.
ABromatel Munmu u Mypa. Teopus anroputMoB. Brruucnumble ¢yHKuuu. Bperancinumbie
¢byHkuuun u  anroputrMbl. CpoiictBa anroputMmoB. [loHSATHS pa3pemMMoro mpeaukara,
pa3pemMMoOro MHOKECTBA, IEPEYMCIMMOro MHokecTtBa. [Ipumep anropurma. Teopus
pexypcuBHbIX (yHkuuid. Hopmanbable anroputmbel MapkoBa. OCHOBHBIE OIpEICICHHUS.
[IpoGnema cioB B accOLMAaTUBHOM HCUMCICHUU. AJNTOPUTM B HEKOTOpoM aindaBute A.
Hopmanphsiii anroputm MapkoBa. HopmanbHo Bbruncianmas GyHkius. Teopust anropuTMoB 1o
Trropunry (mamuna Teropunra). Mamunsl Teropunra. Anroputmsl Teropunra. @opmanuzanus
MamuHbl Teropunra. Tesuc Yepua-TwropuHra.

OnepauuoHHbIE CHCTEMBI

Haznauenne u ¢pynxnuun OC; sBomonus u nokosienus OC, sunst OC. O0630p cemeiicTBa
OC Windows. Tpamunmonnele W coBpeMeHHble cucteMbl Unix. CoBpemenusie OC s
MOOWJIBHBIX YCTPOWCTB. YTpaBjeHHE mpolieccaMd M moTokamMu. OOpaboTka mMpephIBaHHM.
CuHXpOHM3aIMsT TPOILECCOB. YIPaBJICHUE BBOJOM-BBIBOJOM; CHHXPOHHBI M ACHHXPOHHBIN
BBOJI-BBIBOJI; KIIIMPOBAaHWE oOTNeparuil. YmpapieHue dainamMu MU KaTajoramu; (QyHKOUH U
apxuTekTypa (ailloBol cHCTeMbl. YTMpaBieHHE NaMATbhlO; BUpPTyajbHas MaMATh, MOJKAUYKa,
¢dbparMeHTanuss M 3arpy3ka pasjeilamM; CTpaHM4YHas M CEerMEHTHas OpraHu3alus I[aMsTu.
Komanansie ¢aitnel Windows; OCHOBHBIE KOMaHIbI Ui paboOThl ¢ ¢aijgaMu B KaTaJloTaMH;
ynpasisitorue komanjel. Komananeie ¢aiinel Unix; OCHOBHbIE KOMaHABI sl pabOTHI ¢
GdaiimaMu M Katanoramu; YIOpaBlIAIOIIMNE KOMAaHIbl. YTHJIMTHI JAJs OOCIY)KUBAaHMSI IUCKOB U
ycTpoicTB. ApxuBaTopbsl. AHTHBUpPYCHOE [1O

Teopusi cucTeM U CUCTEMHBIH aHAJIU3
Iloustue CHUCTCMBI, IMOHATHC CUCTEMHOI'O0 aHAJIM3d; CUCTCMHOCTHL OKPYXXArOMIECro MHpa,
CUCTEMHOC OIIMCAaHHMC 3KOHOMHYCCKOI'O aHallu3a, MCTOJAbI HCCICOOBAHUA CHCTCM. CioHbIE
CHUCTCMBI B OKPYKaromemM MHUpe. ACHEKTBl CUCTEMHOCTH: 0HTOHOFH‘I€CKHﬁ, l"HOCCOJ'IOl"H“ICCKHfI,
MeTOﬂOHOFHQCCKHﬁ.

[Tonstue cucremooOpa3zyromuiero (akropa. OCHOBHBIE cuUCTeMOOOpasyromue (HhakTopsl.
Pa3BuTHe Teopun cUCTEM M CHCTEMHOTO aHanu3a. Teopus cUCTeM Kak Hayka. TpH KOMIIOHEHTa
Hayku o cucreMax. CucTemMoJiorus u TpaJiulMOHHbIE HayKu. /[Ba usmepenus B Hayke. [loHsATue
CIIOKHOCTH cHCTeMBI. [loaxonmpl K ONpeneneHuro ciaoXHOCTH. CTpyKTypHas M IpoLELypHas
CIIO)KHOCTh. BpruncnutensHast cioxHocTb. [Ipenen bpemmepmanna. CraHoBieHue oO1mei
teopun cucrteM (OTC). Teopuss cucteM Kak Hayka. TpH KOMIIOHEHTa HAayKH O CHCTEMax.
Cucremouorus ¥ TpaJuLMOHHbIE HAyKU. /[Ba n3mepeHus B Hayke. CHCTEMBI U 3aKOHOMEPHOCTH
ux (yHKIMOHUpOBaHUA U pa3BuTHA. [lepexoansie mponecchl. [IpuHuMn 0OpaTHOM CBS3M.
MeTo1bl 1 MOJIENIN TEOPUU CUCTEM. YTIPABISAEMOCTb, TOCTUKUMOCTbD, YCTOMYMBOCTb. DJIEMEHTHI
TEOPUU aJANTUBHBIX cUCTeM. OCHOBHBIE ATambl U IIKOJIBI B Pa3BUTHM CUCTEM M CHUCTEMHOIO



aHasin3a. OCHOBBI CHCTEMHOIO aHajlM3a: CHCTEMAa M €€ CBOMCTBA; JECKPUITHBHBIE U
KOHCTPYKTHUBHBIE OIPEAEICHUS] B CHUCTEMHOM AaHAJIM3€, MPUHLIUIBI CHUCTEMHOCTH H
KOMIUIEKCHOCTH; TpUHIMI MojenupoBanus. Cucrema oobekra (o Ik .Kmmpy). @opmanbhas
3alMch CUCTEMBl 00bEKTa U ee uHTepnperanus. [loHaTue u3MepeHus; U3MEpPUTEIbHbBIC IIKAJIbI;
THUIIbI IIKaJI: HOMUHAJIbHAS IlIKaJla (HAMMEHOBAaHUI); paHropas 1kajia (OpAuHaIbHAsL, TOPSAKA);
UMHTEpBaJIbHAs 1IKaja; IIKajJa OTHOLIEHWH (KonuyecTBeHHast). [lomycThMble CTaTHCTUYECKUE
omepanyy HajJ DJEMEHTAaMH IIKaj, mpeoOpasoBaHus mKal. OCOOSHHOCTH TPUMEHEHUS
pa3NUYHBIX TUMNOB MIKaJI. Pa3nuuywe Mexay ITaHHBIMH (HAONIONCHWSAMH) W BO3MO>KHBIMU
3HAYCHUSIMU JaHHBIX. OnpeeneHne Uelu CHCTEMbl; 3aKOHOMEPHOCTH 11e7Ie00pa30BaHMsI; BHIbI
u (QOpMBI TPEACTABICHHUS CTPYKTYp Lejiel (cereBas CTPYKTypa WM CETh, HEpapXHUECKUe
CTPYKTYpPBI, CTpaThl U 3IIEIOHBI). MeToIuKu aHanu3a ueneil u QyHKIUI cucTeM yrpaBieHHMs.
CooTHOIIEHNS KaTeropuil  Tuma coObITHE, SIBJIEHUE, TIOBE/ICHUE.

OYHKIMOHUPOBAHUE CHCTEM B YCIIOBHUSX HEOIPENEICHHOCTH; YIPAaBICHUE B YCIOBUAX
pucka. KOHCTpYKTMBHOE OIpEICIIEHNE YIPABICHYECKOTO aHAJIN3a: CUCTEMHOE OIMCAHHE.
Mopnenbs Kak CpeAcTBO YIpaBlIEHYECKOro aHanu3a. [IpuHIunbsl pa3paboTKM aHAIUTUYECKHX
SKOHOMHKO-MAaT€MAaTHYECKUX  MOJENIEH;  IOHATHE  WMHUTAMOHHOTO  MOJEIMPOBAHUS
SKOHOMHMYECKUX mporieccoB. DakTopHbI aHanu3 (UHAHCOBOM  yCTOMYMBOCTH  MpHU
WCIIOJb30BAHUH OPAVHAIBHONW IIKAJIbl. METOapl OpPraHM3alliy CJIOKHBIX 3KCHEPTH3. AHau3
nH(pOpPMaLMOHHBIX pecypcoB. Pa3zBuTue cucreM opraHu3alMOHHOTO YIPaBIEHUSI.

BbruuciuTesabHble CUCTEMbI, CETH M TEJEKOMMYHUKALMHA
Ucropus pazsutus cpencts BT. Ilokomenus OBM. Knaccudpukamuu DBM. Tlonsitue
apxutektypsl OBM. @yHkunoHanbHag cxema 9BM. V3ner OBM u kaHanel cBsa3u. [IpuHumms
¢on Heiimana. [lpunctonckas apxurektypa OBM. Knaccuduxamus dnuana. [IporeccopHbrit
KOHBeHep. MHorosfepHbIii mporieccop. MHOTOIPOLIECCOPHBIE CUCTEMBI. ApudmeTHyecKue
OCHOBBI ()YHKLIHOHUPOBAHUS

OBM. [IlpencraBnenue uyucen. J[Bowunas apudmernka. Jlormdeckue OCHOBBI
¢dbyakuuonupoBanus DOBM. Ilpeaukatel. Hopmanuzamus. Jlormdeckuii snmemenT. KoHewHbIi
nudposoit aBToMar. KimroueBoit pexxuM padoThl TpaH3ucTopa. IiaemenTHas 6aza 9BM. Tpurrep.
Peructp. Cymmarop. Kopnyc IIK. Martepunckas mnara. Kananel cBsizu Mexay ysinamu [1K.
[Ipoueccop. OneparuBHas namsth. CucteMubie pecypesl IIK. Buneonoacucrema I[TK. MonuTop.
[Tocrosiunas namsare B [IK. Buenmaue uatepdeiicsl. [lluna USB. YcrpoiicTBa BBOJIa M BBIBOJIA.
MynbsTuMenuiinpie  yctpoiictBa. OCHOBBI MporpaMMHOTO ympaBieHuss 2OBM. Anroputm.
Mamunnas komanaa. KommbiorepHas mporpamma. Ilporpammuoe oGecneuenue SOBM.
Onepanuonnas cuctema. [Ipomeccsl u motoku. BriTecHsromas mHoro3agauyHocTs. daiinoBast
cucrema. Ilonstue BbruuciautenbHOM ceTH. KommoneHTsl ceteil. OCHOBHasl 3ajlaya CETEBOTO
B3aumoieiicTBus. Knaccudukamuu cereit. Kommyranus B cersax. [lonstue tononorun. [lonarue
MHOTOYPOBHEBOM MOJIENM CETeBOro B3auMojeicTBUsA. CeTeBOW MPOTOKON M MPOTOKOJIBHBIN
crek. Mogens OSI. Mognens creka TCP/IP (DoD). CeteBast apxurektypa. CereBoil uHTEpdeEiic.
Mertonel nocryna k cpene nepenaun. Koguposanue curnanos. @usudeckas agpecanus. CeTeBon
kazp (ppeitm). Apxurextypsl Ethernet, Wi-Fi, BlueThooth. Anpecarus B KOMIIBIOTEPHBIX CETSX.
Anpecnoe npoctpaHcTBo. 1Py4-anpecanusa. ARP. 1Py6-anpecanus. DHCP. DNS. Texnonorus
NAT. Tpancnoptasii ypoBeHb wmogenu TCPJIP. Ilporoxosnsr TCP u UDP. Mertonst
B3aUMO/JIEIICTBUS B IeTEPOreHHbIX ceTsax. Mapmpyruszanus. Poyrep. IIpotokonst RIP u OSPF.
Cetn oOmero mnonb3oBanusi. Cerb HMurepuer. Cnyx6a Web. OOnayHble TEXHOJIOTHU.
Texnonoruss VPN.



ba3bl 1aHHBIX

VYcranoBka SQL server. Ympamnenue ciyxOamu. Hactpoiika mpaB poctyna. Tursl
nanubeiX. llepBuunblii xmoy. Omnepauuu pensuuoHHONW anreOpbl. Teopus HOpMaTU3aIH.
[lousatue 1H®, 2H®, 3HO®, 4H®. TpaauuuoHHble ONEpallMM HAJ MHOMXECTBAMU.
Hcnonp3oBaHue B 3ampoce HECKOJbKUX HCTOYHUKOB 3amuceid. DyHKIUM uid paboThl €O
3HAUEHUSMHU JaThl W BpeMeHU. DyHKIUM paboThl cO CcTpokamMu. UYuciioBble (QYHKIUH.
Arperarabie pyakuu. [IpeoOpazoBanue nmaHHBIX. Onepanuu coenuHeHUs. SIBHBIE OTepariuu
oobemuHenus. Pasnocts. Ilepeceuenue. Group By Having. Insert Into, Update, Delete.
Ckansipable pynaknuu. DyHKIMH, Bo3Bpamaromme TabmuuHoe 3HadeHue. Kypcopsl. Lukiesl,
YcnoBuss. MS  Visual Basic 2010, Cessp ¢ BJI. DataSet, DataTable, Date Adapter.
Ucnons3oBanue OleDB, SqIBD.

IIpoexTupoBaHue MHPOPMALMOHHBIX CHCTEM

[Ipeamer u wmeton kypca "llpoexktupoBanue uHbopmarmoHHbIX cucteMm". [lonsatue
sKoHOMHUYecKor nHPpopMmannoHHoil cucteMbl. Kinaccet UC. CTpykTypa 0JHOMOIB30BAaTEIbCKOM
1 MHOTOINOJIb30BaTeNbCKON, Manol u koprnoparuBHoi MC, nokaneHol u pacnpenenenHoit NC,
COCTaB M Ha3HaueHue nojacucteM. OCHOBHbIE 0COOEHHOCTH coBpeMeHHbIX npoekToB MC. Drarmbl
cozganus UC: popmupoBanmne TpeGoBaHUM, KOHIENTYaIbHOE IPOEKTUPOBAHKE, cICIUpUKALUS
MIPUJIOKEHUH, pa3paboTka MoJenel, HHTeTpalys U TeCTUPOBaHWE WH(OPMALIMOHHONW CHUCTEMBI.
Meroas!l nporpamMMmHOl nHKeHepun B npoektupoBanuu VC. Ilonstue xu3zHenHoro nukia 10
HC. TIlpomecchl KU3HEHHOIO IHMKJIA: OCHOBHBIE, BCIOMOTATENbHBIE, OPraHU3AIMOHHBIE.
ConepxaHue M B3aMMOCBSI3b MpoleccoB ku3HeHHoro mukia [0 MC. Moaenu XU3HEHHOTO
LMKJIA: KaCKaJHas, MOJENIb C MPOMEXYTOUYHBIM KOHTpPOJEM, crupanbHas. Craann )KM3HEHHOTO
mukina [0 HMC. PernmameHTanmus nOpoLECCOB MPOEKTUPOBAHUS B  OTEYECTBEHHBIX U
MEXAYHapOaHbIX cTaHaapTax. Kanonnyeckoe npoekrupoBanne MC. Cranguu u sTamnel npouecca
kaHoHuueckoro mnpoektupoBanua MC. Llenu m 3amaun npennpoekTHo ctaguu cosnanust UC.
Mogenu npesitenbHOCTH opranu3anuu ("kak ecth" W "kak 1omkHO OBITH"). CocTaB paboT Ha
CTaJMd TEXHUYECKOTO U pabouero mnpoekTupoBaHus. COCTaB MNPOEKTHON JIOKyMEHTAalUU.
TunoBoe mnpoexkrtupoBanue MC. IloHsATME TUMOBOrO MPOEKTa, MNPEANOCBUIKH THUIH3ALUU.
OO0bekThl THUNM3aNMK. MeToasl THUNOBOTO mnpoekTupoBaHus. OueHka 3¢hGEeKTUBHOCTH
WCIIOJIb30BaHUsI TUTIOBBIX perieHuid. TumoBoe npoekTHoe pemenne (TTIP). Knaccer u ctpykrypa
TIIP. CoctaB W coaepXaHHWE OINepaluid TUIOBOTO 3JIEMEHTHOro TmpoekTupoBanus HC.
OyHKIMOHAIBHBIE TakeThl npukiagabix nporpamm (ITIIIT) kak ocHoBa TIIP. Amanranms
tunoBoid UC. Metonbl u cpeactBa npoTotunHoro npoektupoanuss MC. OcHOBHbIE MOHATUS
OpPraHU3aI[MOHHOTO OM3HEC-MOJENMPOBaHUsI. MUCCUSI KOMITaHUH, AEPEBO IENel U CTpATETUn UX
noctkeHus. CTaTuyeckoe OMMCaHHe KOMIAHUM: OM3HEC-TOTEHIHAal KOMIaHUH, (PyHKIMOHAI
KOMIIaHUM, 30Hbl OTBETCTBEHHOCTH MEHEKMEHTAa. JluHamuyeckoe omnucaHue KOMIIAHUH.
[Ipoueccupie mOTOKOBBIE MoOAenu. Mogenu crTpyktyp aAaHHbIX. [lonHas Ou3Hec-mMozenb
KOMIIaHWH. [abmoHb! OpraHu3aliOHHOTO OU3HEC-MOJICTUPOBAHHUS. [locTpoenue
OpraHu3aIMOHHO-(YHKIIMOHAIBHON CTPYKTYphl KOMIIAHUU. DTamnbl pa3padotku [lonoxenus o6
OpraHu3aIlMOHHO-(YHKIIMOHAIBHON CTPYKType KommaHud. HHpopManmoHHbIE TEXHOJIOTHU
OpraHu3alMoHHOro MojaenupoBanusd. [Iponeccubie moTokoBeie MoAenu. [IporieccHbli moaxoa K
OpraHu3alui JeATeIbHOCTH oOpranu3auuu. CBA3b KOHUEMIMU MPOLECCHOTO TOAX0Aa C
KOHIIENINEN MaTpUYHON opraHu3aii. OCHOBHBIE 3JEMEHThI MPOLIECCHOTO MOAX0Ja: TPAHMIIbI
Ipolecca, KIFUEBbIE POJIH, JEPEBO LIENEH, 1EPEBO NMOKA3aTENEH.

Boinenenne wu  knaccudukanus —mporieccoB. OCHOBHBIE — MPOLECCHI, MPOILECCHI
yIpaBlieHUs], npouecchl obecnieueHus. PedepentHsie mozaenu. [IpoBeneHue mnpeanpoeKkTHOrO
oOclieZloBaHUsl OpraHM3aluu. AHKETHPOBAaHUE, HHTEpBbIOMpoOBaHUE, (oTorpadus padouero



BpPEMEHHU IIepcoHaia. Pe3ynbTaTsl MpeanpoeKTHOTO 00CIeI0BAHUSL.

Mertononorun  MOJEIUMPOBAaHUS  mpeAMeTHOH  obmactu.  CTpykTypHas  MoJeNb
npenMeTHoil oOmactu. OObekTHas cTpykrypa. DyHKOMOHanmbHas CTpykrypa. CTpykTypa
yrpasiieHusi. Opranu3anoHHas CTpykTypa. OyHKINOHAIBHO-OPHEHTUPOBAHHBIE U OOBEKTHO-
OPUEHTUPOBAaHHBIE METOJOJIOTUN ONMCAHUS MPeAMETHON obnacTi. yHKIMOHANbHAST METOAUKA
IDEF. ®yHKIMOHAIBHAS METOIMKA MOTOKOB JaHHBIX. OOBEKTHO-OPUEHTUPOBAHHAS METOIHKA.
CpaBHeHue cymiecTByOmux MeTonuk. CuHTeTHYeckas weroauka. Case-cpeicrBa s
MOJICTTUPOBAaHUS  JIENIOBBIX TpomeccoB. MHcTpymenTtanpHas cpenma BPwin.  [Ipunmumns
noctpoenust Mmosenu IDEF(: koHTekcTHas nmuarpamMma, cyObeKT MOJEIHPOBAHUS, LIEIh U TOYKa
3penus. Jnarpammel IDEFO: koHTekcTHAs quarpaMma; 1uarpaMMbl I€KOMITO3UIIUH; AUArPaMMBbl
nepeBa y3noB; auarpammbl Tosibko Juist akcnosunuu (FEO). Paboter (Activity). Crpenku
(Arrow). TynnenupoBanue ctpenok. Hymepamus pabotr u amarpamm. Kapkac aumarpaMmbl.
CnusHue u pacueruienne mojeneid. Coznanue otyeToB. CTOMMOCTHBIM aHanu3: 0OBEKT 3aTpar,
JBUTATENb 3aTpaT, IeHTp 3aTpat. CBoiCTBa, onpeaensemsbie nojs3oBareneM (UDP). Iuarpammbl
notokoB AaHHbIX (Data Flow Diagramming): paboThl, BHEIIHHE CYIIHOCTU (CCHUIKH), TIOTOKHU
pabot, xpaHunuiia AaHHBIX. Meton omnucanus mporeccoB IDEF3: pabotei, cBsizu, 0OBEKTHI
CCBUJIOK, TMepeKpecTKu. VMmurannoHHoe MOAENMpOBaHUE: HUCTOYHUKUM U CTOKHM, OuEpelH,
nporeccel.  MHpopmanmonnoe obecrneuenne MC. BraemamumuHoe  wHGOpPMAIMOHHOE
obecnieueHre. OcCHOBHbIE MOHATHS Kilaccuukanuu uHPopMmanuu. lloHATHS W OCHOBHBIE
TpeOoOBaHUsA K cucteme KomupoBanus uHopmaruu. CocTaB W conep)KaHUE OTEeparuil
MIPOEKTUPOBAHUS  KIIACCHU(PUKATOPOB. Cucrema  JOKyMEHTaIUH. Buyrpumammnaaoe
uHpopmanronHoe obecnieueHue. IIlpoexTupoBanue s3KpaHHbIX GOPM IEKTPOHHBIX JOKYMEHTOB.
Nudopmanmonnas 6a3a u crocoOwl ee opranuzanuu. MojaenupoBanue nmanueix. Metoa IDEFI.
OtoOpakeHne MOJENW JaHHBIX B HMHCTpyMeHTalbHOM cpeactBe ERwin. Murtepdeiic ERwin.
YpoBHu otoOpakenus monenu. Co3naHue JOTHYECKON MOJIENHM JaHHBIX: YPOBHHU JIOTHYECKOMN
MOJIENU; CYITHOCTU U aTpUOyThI; CBA3M; TUIBI CYITHOCTEH W HMepapXus HacleAOBaHHUSA; KIIIOUH,
HOpMaJHM3alus JaHHbIX; JoMeHbl. Co3aanue Gu3nYecKoil MoJenu: ypoBHU GU3NYECKON MOIEIH;
TaOJIMLIBI; MTpaBWIa BAIUJAIMU U 3HAUEHUE [0 YMOJIYAHUIO; MHAEKCHI; TPUTTEPhl U XpaHUMbIE
MpOLIEAYpPbl; NPOEKTUPOBAHUE XPAHWIMIL JIaHHBIX; BbIUMCIEHUE pa3mepa bJl; mpsamoe u
oOpaTHOe TMpoeKkTHpoBaHHe. ['eHepanus KoJa KIMEHTCKOW dYactu ¢ mnomombio ERwin:
pacimupeHHble atpuOyThl; reHepanus koga B Visual Basic. Cozpmanme otuetoB. I'eHepanus
cioBapeil. PazpaboTka TexHuueckoro 3ananus. PazpaboTka TEXHMUECKOTO 3a/laHusl Ha CO3JJaHHe
NC. MHUcrounuku wuHpopmanuu ig (HopMHpOBaHHS TEXHHUYECKOTO 3adaHus. I[Ipumepsi
3amnoJiHeHus paszaenoB AokyMeHTa. [(uarpammbel B UML. Knaccsl M cTepeoTursl Kaccos.
AcconuatuBHble Kiacchl. OCHOBHBIE JJIEMEHTHI AMArpaMM B3aUMOJICHCTBUS — OOBEKTHI,
coobOmienus. JluarpamMmbl COCTOSIHMH: Ha4allbHOTO COCTOSIHUSI, KOHEYHOTO COCTOSTHUS,
nepexopl. BiokeHHOCTh cOCTOsIHMM. JluarpamMmbl BHEAPEHUS: MOJCHUCTEMBI, KOMIIOHEHTHI,
cBsa3u. CrepeoTuniel KOMIOHEHT. Jlnarpammel pazmemienus. OcHoBuble TUnbl UML- nuarpamm,
UCTOJb3yeMble B TMPOEKTUPOBAHUU HH(MOPMAIMOHHBIX CHCTEM. B3aumocBs3u Mexay
muarpammamu. llognepkka UML wurepatuBHOTO mpouecca npoexktupoBanus HMC. Oramsl
npoektupoBanus MC: MonaenupoBanue OHM3Hec- NMpeEleNIeHTOB, pa3paboTka Mojenu OuzHec-
00BEKTOB, pa3paboTKa KOHLENTYaJbHOM MOJENIH NaHHBIX, pa3paboTka TpeOOBAaHUI K CHUCTEME,
aHaiu3 TpeOOBaHUM U MpeBAPUTEIbHOE MPOSKTUPOBAHNE CUCTEMBI, Pa3paboTKa Mojieneilt 6a3bl
JAHHBIX U MPUJIOKEHUH, TPOEKTUPOBaHUE (PU3NUECKON peannu3aluu CUCTEMBI.

3. CprKTypa H NOPAIOK NPOBECACHUA BCTYIUTCJIBbHOTO HCIIBITAHUSA

BCTYHI/ITGJ'IBHBIC HCIIbITAHUA IIPOBOJATCA Ha PYCCKOM A3BIKC.



Opranuzanusi NPOBOJUT BCTYNUTEIbHBIE HCHBITAHUS OYHO W (WJIH) C
WCIIOIb30BaHUEM JIUCTAHIIMOHHBIX TEXHOJOTHM (TIpU YCJIOBUU HUICHTU(HUKAIUU
MOCTYNAIOIIUX MPU CAa4e UMU BCTYMUTEIIbHBIX UCTIBITAHUMN).

BcerynurenbHOEe UCHIBITAHUE MPOBOJUTCS B COOTBETCTBUU C YTBEPKIACHHBIM
pacIrrcaHueM.

[loaroToBKa M MPOBEAECHHE BCTYIHUTEIBHOTO HCHBITAHHS OCYIIECTBISAETCS
JK3aMEHAIIMOHHOM KOMUCCHUEH, HA3HAYCHHOM IIPUKA30M PEKTOpa Y HUBEPCUTETA.

BerynuTenbHoe UcnibITaHUE IPOBOAUTCS B (hopMe TecTa.

[Ipumep TeCTOB 171l BCTYNUTEIBHOIO UCIIBITAHUS CM. B paszene 6 JaHHOU
nporpamMMmbl. Bapuant Tecta s rpynmn  (MOTOKAa) BBIJAETCS MpeaceaaTelnto
AK3aMEHAI[MOHHON KOMUCCHUM B JEHb ITPOBE/ICHHS UCITBITAHUS.

[IpoKOMKUTENBHOCTD BCTYNUTENBHOTO HCIBITAHUS 2 aKaJeMHYECKHMX daca
(90 mumn).

Oco0eHHOCTHM TPOBEIEHUS OSK3aMEHa JUJIi WHBAJIMIAOB M JIML C
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3J0pPOBbsSl YCTAHOBJIEHBI IMpaBWJIAMH MpHEMa
OI'bOY NUBO «PT'Y CouTex».

Ha »ok3amen mnocrynaomuid JOMDKEH MNPUOBITH € JOKYMEHTOM,
YIOCTOBEPSAIOLIIUM JTUYHOCTb.

PaGotel  mocTynmarmommx — opOpMISIOTCS  HAa  JIUCTaX,  BbIAaBaeMbIX
AK3aMEHAIIMOHHOM KOMHCCHUEHN (HeoOxoaumoe KOJIMYECTBO JIUCTOB
IPEAOCTABISIETCS  AK3aMEHAIMOHHON  KoMuccueil). Bo3MoOXHO 3amojHeHue
AIEKTPOHHBIX OJIAHKOB TECTOBBIX 3aJJaHUM.

Ha sk3amene 3AIIPEIIIEHO wucrnons30oBaHWE CHPaBOYHOW  JIUTEpPATYpPhI
U MOOWJIbHBIX cpelcTB cBs3u. [locTymaromiemy paspemiaercs UMeTh Hpu cebe
PYUYKY C [TACTOU CUHETO LIBETA.

B cnydae, ecnu kaHnuaaT He HaOEpeT MUHUMAIBHOTO KOJIMYECTBA 0aslioB,
CUMTAETCS, YTO 3K3aMEH OH HE CHAJI U B KOHKYPCHBIM CIIMCOK HE BKJIFOYACTCH.
[lepecnaya BCTYNUTEIBLHOTO HCIBITAHUS C II€JIbIO TIOBBIIEHUS OalioB He
JOITYCKAETCA.

Jluna, He mpoleAIMe BCTYNUTEIBHOE MCIHBITAHUE II0 YBAXUTEIbHOU
npuurHe  (0oJe3H ~ WM HWHBIE  OOCTOSITENbCTBA,  MOATBEPKICHHBIC
JOKYMEHTAJIbHO), IOMYCKAIOTCA K CAaye€ BCTYMUTEIBHOIO HWCIBITAHHUS B JIPYroi
TPYIIIE WU B PE3€PBHBIN JCHbD.

Pe3ynbTaThl BCTYNUTENBHOTO HWCIBITAHHUS OOBSBISIOTCS Ha O(HUIIMAIBHOM
caiiTe YHUBEpcUTETa HE MO3JHEE TPETHEr0 pabdoyero AHS IOCIE IPOBEICHUS
BCTYNUTEIBHOTO UCTIBITAHUA.

ITo pe3yJiibTaTam BCTYNIUTEIBHOTO VICTIBITAHUS, MIPOBOJIUMOTO
YHHUBEPCUTETOM CaMOCTOSATEIBHO, IOCTYIAKOIIAN HWMEET IMpaBO MOJATh B
OpPraHu3alyi0 aneusiiiil0 O HAPYWIEHHH, @O0 MHEHUIO IOCTYHAKOUIEro,
YCTAHOBJIEHHOT'O MOpsAJIKA MPOBEJACHUS BCTYNMUTEIBHOIO HCHBITAHUSA U (W) O
HECOTJIACHU C MTOJYYEHHON OLEHKOM PE3yJIbTaTOB BCTYNUTEIBHOTO UCTIBITAHHUS.
[IpaBuna nmogaum U pacCMOTPEHUS aNlEJUISILUN YCTAHABIUBAIOTCS Y HUBEPCUTETOM.



4. Kputepuu oueHUBAHMS Pe3yJIbTATOB BCTYNIUTEIbLHOI0 HCTILITAHMS.
IIIkajnupoBaHue pe3yJbTATOB BCTYNMTEJIbHOI0 HCIILITAHUS

BcerynurenbHoe UCTIBITAHUE, MIPOBOJUMOE YHUBEpCUTETOM
CaMOCTOATEIBHO, POBOIUTCA B JOpME TECTA.
Tect comepxkutr 38 3amaHuii, COOTBETCTBYIOIIUX  COJICPIKAHUIO

IPOTPaMMBI.
Pe3ynbTaThl BCTYNUTENHHOTO HCIHBITAHUS B (OpPME TECTUPOBAHHS
onennBarorcsa 1o 100-OampHOM mIKajie, riae MakcuMalbHbIM Oamnr — 100,

MUHUMaJTbHBIN Oas - 30.

3a kaxmoe mpaBuiIbHOE pemieHwe ¢ | mo 35 3amaHue BKIFOUMTETHHO
HauucnsgeTcs mo 2 (nBa) 6amna, 3a 36-38 3aganne — mo 10 (mecars) 6aios.

[To pe3ynbraTamM BCTYMUTEIHHOTO UCTIBITAHUS OTIPEACIISIOTCS OAIIBI:

30 — 100 6annoB — YJOBJIETBOPUTENIbHBIE PE3YNbTATHl BCTYMUTEIHHOIO
UCTIBITAHHUSL.

0 — 29 GanoB — HEYAOBIECTBOPUTENIbHBIE PE3YJIBTATHI BCTYIUTEIBHOTO
UCTIBITAHHUSL.

5. Cnmcok pekoMeHyeMOoi JJUTepaATyPhl PU MOATOTOBKE K
BCTYNMTEJIbHOMY HCIIBITAHUIO
OcHoBHas iUTEpPaTypa:

. S3pIkM IporpaMMupoBaHus: YueOHoe rmocooue. [DnekTponubiit pecypc]. / O.J1.
lNomuupina, T.JI. Ilapteika, M.W. Ilonos. - 3-e u3a., mepepad. u mom. - M.:
®opym: HUI[ HMHOPA-M, 2017. - 400 c. Pexum pgocryma: http:
WWW.znanium.com

. ba3el ngannbix: Yuebnuk. [Dnexrponnsiii pecypc]. / llycrosa JI.U., Tapakanos
O.B. - M.: HUI] UHDPA-M, 2016. — 304 c. Pexum nocryma: http:
WWW.znanium.com

. OmnepanmoHHbIE CUCTEMBI, Ccpefapl W O0O0JOYKU: ydeOHOe mocoowue.
[DnexkTponnsiii pecypce]. / T.JI. ITapteika, U.W. IloroB. — 5-¢ u3a., nepepad. u
mon. — M.: ®OPYM: HH®PA-M, 2017. Pexum pocryma: http:
WWWw.znanium.com

. Kommprotepusie cetu: yuednoe nocobue. / [lerpynuna E.B., CasenneBa O.H.,
INonuapyk T.B. - M.: MITQYVY, 2017. - 114 c.

. Undopmatuka (mams  TeXHWUYECKMX  HAmpaBieHWi) :  ydeb.mocobOue
[OnmekTponHbIid pecype]. / Mona, Hukomait MiBaHOBUY . - 2-€ W3/1.,CTEPCOTHII. -
M. : KnaoPyc, 2017. - 472c¢. : wn.,Tabn. + 6ubn. - (bakanaBpuar). - ISBN 978-5-
406-02408-9 : 514.50. Pexxum moctyma: http: www.znanium.com

. IlpakTukym 10 mporpaMMHupoBaHUI0 Ha si3bike CH: y4eOHO-METOIMYECKOE
nmocobue. / Tpyd U.U., Ilerpynuna E.B., Tpy6 H.B. - M.: MIT3Y, 2019. — 90
c.


http://www.znanium.com/
http://www.znanium.com/
http://www.znanium.com/
http://www.znanium.com/

. KoBanenko, B. B. IIpoextupoBanue HHGOPMALMOHHBIX CHUCTEM : y4eOHOE

nocoobue / B.B. Koanenko. — 2-e¢ usn., mepepab. u gon. — Mocksa :
NH®PA-M, 2023. — 357 ¢. — (Boicmiee o6pa3zoBanue: bakanaspuat). — DO
10.12737/987869. - ISBN  978-5-00091-637-7. Pexum  goctyma:

https://znanium.com/catalog/product/1894610

. I'ypukos, C. P. Beenenue B nporpammupoBanue Ha sizbike Visual C# : yueOHOe
nocobue / C.P. I'ypuxoB. — Mocksa : ®OPYM : UHOPA-M, 2020. — 447 c.
— (Bricmiee obpazoBanue: bakanaspuar). - ISBN 978-5-00091-458-8. Pexum
nocryma: https://znanium.com/catalog/product/1092167

JonmosHuTEABHAS JJUTEPATYypa:

. Anexuna I'.B. Undopmatuka: 6azoBbiit kype / I'.B. Anexuna, A.C. ['ycakos,
I1.A. Cmenos; - 2-e u3a., MockoBck. GuH.-ipoM. akai. - M.: MOIIA, 2016. -
414c.: un. + 6ub:., coB, TepMuHOB. - (HenmpepsiBHOE 0OpazoBanue). - ISBN
978-5-902597- 40-7: 141.00.

. I'yzenko Enena HukonaeBna. PaGora B cetu MuTepHer: yued, mocodue /
I'y3enko Enena HukonaeBna, Cypsannbiii Anekceir CtanucinaBosud. - M.: ACT,
2017. - 431c.: un. - (Hoseitmuii camoyuntens). - ISBN 978-5-17-076172-2.

. uckpeTHas MaTeMaTUKa U MaTeMaTuyeckas Joruka: yue0, mocoodue s
UH(GOPMATUKOB, SKOHOMUCTOB U MeHekepoB / Tpuymdropoackux Makcum
BaneppeBuu. - M.: Ilnanor-MU®U, 2017. - 180c.: un. + 6ubmn. - ISBN 978-5-
86404-238-0: 230.00.

. CoBpeMeHHBIE cpe/IcTBa MH(POPMAITMOHHBIX TEXHOJIOTHIA: yuel, mocooue s
By30B / KapnienkoB Ctenan XapiaHoBu4. - 3-€ U3[., UCIIPABIL. U JOIL. - M.:
KnoPyc, 2019. - 400c.: un., rpad. + 6uds, npmiox. - ISBN 978-5-390-00393-0.
. Marematnyeckuii ananu3: yue0, mocodue. Yacts 1. Jluddhepenumanpaoe
ucuncnenue / Kapaces, Bnagumup AnatonbeBud, JleBmuna ["anuna
JmutpuesHa . - M.: Unekca, 2017. - 296 c.

. Marematnyeckuii ananu3: y4eo, mocodue. Yactp 2. VIHTErpasbHOE UCUUCIICHHE
/ Kapaces, Bnagumup AnatonseBud, Kapacesa, Beponnka BrnagumuposHa,
Jlesmnna I'anuna JImutpuesna . - M.: Unexkca, 2016. - 296 c.

. MeTo/pl ONTUMANIBHBIX pelIeHu: yued, mocodue asst By30B. Tom 1:
Marematudeckoe nporpammupoBanue / CokomnoB, Anekcanap BamepreBuy,
Tokapes, Bnanucnas BacunbeBuu. - 2-¢ uza., uctp. - M.: ®uszmartiut, 2017. -
563c.: un. + 6ubm., mpeamera, ykas. - (AHaINU3 U moAepKKa perieHuit). - ISBN
978-5-9221-1257-4.

. MeToabl onTUMaNbHBIX pelIeHuii: yueb.mocodue aiis By30B. Tom 2:
MHuorokputepuainbHocTh. Jlunamuka. Heonpenenennocts / Tokapes,
BrnanucnaB BacumbeBud. - 2-¢ usn., ucnp. - M.: @usmatiur, 2017. - 416¢.: un.


https://znanium.com/catalog/product/1894610
https://znanium.com/catalog/product/1092167

+ 0ub., mpeameTa, ykas. - (AHanu3 u nojaaepxka pemenuii). - ISBN 978-5-
9221-1258-1.

9. Undopmanuonnsie TexHomgoruu: yueonuk / Xneounukon A.A. - M.: KHOPVYC,
2016. - 472c.: un. + 6ubn. - (bakanaspuar). - ISBN 978-5-406-02419-5:
514.50.

10.MeTonb! onTuMu3anuu: Y4yeOHoe nocodue A KypcaHTOB, CTYJIEHTOB U
cinymareneii / badbensimes C.B. - Keneznoropck:®I'6OY BO CIICA I'TIC
MUYC Poccun, 2017. - 122 c. Pexum nocryna:
https://znanium.com/catalog/product/912642

11.KomneroTepHbie ceTu: yueoHoe nocodue. / [lerpynnna E.B., CasenseBa O.H.,
I'onuapyk T.B. — M.: MITDOY, 2017. — 114 c.

12. Anroput™Mu3anus U NporpaMMUpPOBaHKE: YUeOHO-MeToAnuecKoe nocooue. /
[Terpynuna E.B., CaBenbeBa O.H., baiipamos 3.B., Ileuepckuii [I.K. - M.:
MITHY, 2018. - 115 c.

13.Hazapog, JI. M. HTe/IIeKTyaJIbHBIE CUCTEMBI: OCHOBBI TEOPUHM HEUETKUX
MHOXECTB : yuyeOHoe nocobue 1151 By30B / JI. M. Hazapos, JI. K. KonsimeBa. —
3-e u3x., ucnp. u nomn. — Mocksa : U3patensctBo HOpaiit, 2023. — 186 c. —
(Beicmiee o6pazoanue). — ISBN 978-5-534-07496-3. Pexxum nocryna:
https://urait.ru/bcode/514414

14 Kopues, I'. H. Cuctemusiii ananus : yueoHnuk / I'. H. Kopues, B. b. fIkoBines. -
Mockga : PUOP : UH®PA-M, 2019. - 308 c. - (Beicmiee oOpazoBaHue:
bakanaspuar). - ISBN 978-5-369-01532-2. Pexxum gocryna:
https://znanium.com/catalog/product/1021500

15.Teopus npunsTHs pernennii B 2 T. ToM 1 : yueOHUK U IPAKTHKYM IS BY30B /
B. I'. Xanuu [u 1p.] ; nox peaakiueid B. I'. Xanuna. — Mockaa :
NznarensctBo FOpaiit, 2023. — 250 ¢. — (Bricmiee oO6pazoBanue). —

ISBN 978-5-534-03486-8. Pexxum nocryma: https://urait.ru/bcode/511329
16.3amarunHa, O. M. BBIYucIuTeIbHBIC CUCTEMBI, CETH U TEJICKOMMYHHUKAIIHH.

MopenupoBaHue ceTeld : yaeoHoe mocodue 11 By3oB / O. M. 3amsatuna. —

Mocksa : U3matenscTBo FOpaiit, 2022. — 159 c. — (Bricmiee

obpazoBanue). — ISBN 978-5-534-00335-2. Pexum

nocryma: https://urait.ru/bcode/490257

17.T'aneeB, Dnbdat Muxaitnosuy. OnTuMuzanus: TeOpus, MPUMEPHI, 3a1aUU:
yuaeb. mocobue miist Mat. crell. By3oB / ['aneeB, Dnbdhat Muxaitnosud. - 5-¢ u3.
- M.: JIubpoxom, 2013. - 335¢. + 6ub:., mpenmetH. ykas. - ISBN 978-5-397-
03802-7: 342.00.

[Ipumeuanue: BBUIY pa3zHOOOpa3usi UMEIOUIUMXCS YUYEOHUKOB M y4eOHBIX
ocoOMii, B HEKOTOPBIX M3 HUX OT/AEJIbHbIC TEMBbI NepeyHs (11.4) MOTYT Ha3bIBaThCs


https://znanium.com/catalog/product/912642
https://urait.ru/bcode/514414
https://znanium.com/catalog/product/1021500
https://urait.ru/bcode/511329
https://urait.ru/bcode/490257

uHade, (OpMyIupoBaThbCi B BUAE 3adad, JIMOO BOOOLIE OTCYTCTBOBAaThb. JTO,

OJIHAKO,
ITOJIOKEHHS.

HE OCBO60)KI[aCT mocrynaromero  oT H€O6XOI[I/IMOCTI/I 3HAaThb JOTH

6. I[CMOHCTpaHI/IOHHaﬂ BEpCusa MEKAUCHUIVIMHAPHOTO KOMIVIEKCHOI'O

IK3aMCcHa
AnroputMusanus u Kako#i Tun y nepemeHHOM NUM B JaHHOM 1. BemecTBeHHBIH
[IPOrpaMMHUPOBaHUE KOJIe, HAIIMCAHHOM Ha si3bike Python: 2. YHUCIIOBOU
num=float(input(“Beeaure nepsoe 3. JoruYeckuit
yucio: ”)) 4. CcTpPOKOBBII
ba3el nanHBIX OCHOBHBIM OTJIMUKEM peSSITUOHHON BJ] 1. nmanHbIe

SABJISACTCA

OpPraHM30BbLIBAIOTCS B
BH/Ie OTHOIIEHMI

2. cTporo
JIPEBOBUJIHAS CTPYKTYpa
3. mpejcraBicHa B
BHJIE CTOJIOIOB

4. TIpencraBiieHA B
BUJIE rpados

KaK HNCKJIIIOYUTH HAJIUYUC HOBTOpHIOH_[I/IXCSI
3anmcen B TadInIe

1. VYnopsnouuth
CTPOKH B TaOJIHIIE

2. IIpownaexcupoBaTh
I10JISI TaOJTHIIBI

3. Omnpeneantp
KJIIOYeBoe IoJie

4. J1o6aBUTH CTPOKY B
TadIuIe

Teopust BeposTHOCTEM

Kak Ha3zwsIBaeTcs umcio Mo (HaCTyrIJ'IeHI/Iﬂ

1. wHauOosblee

U MaTeMaTH4ecKas COOBITHS B N HE3aBUCHUMBIX UCIIBITAHUAX, B | 2. ONTUMAJIbHOE
CTaTHCTHKA KaXJIOM U3 KOTOPBIX BEPOATHOCTD 3. HauBeposiTHejilee
TOSIBJICHUS COOBITUS paBHa ), 4. HEeBO3MOXHOE
OTIPEAEIIAEMOE U3 HEPABEHCTBA: NP—(<Mo
< np +p?
BoruncnurenbHbie CKOJIBKO YPOBHEH CONEPIKUT CTEK 1. 6 ypoBHneii
CUCTEMBI, CETH U npotokosioB TCP/IP? 2. 5 ypoBHeH
TEJIEKOMMYHUKAIUU 3. 7 ypoBHeii
4. 4 ypoBHsi




Paspaboruuk:
3aBeayomui kapeapoi
MH()OPMAITMOHHBIX
TEXHOJIOTUH U
Kn6ep0e30macHOCTH,
KaHJIUJAT IKOHOMHYECKHUX
HayK, JOLIEHT

3aBenyromuii kadeapoi
HH(OPMAIUOHHBIX
TEeXHOJOTUM U
Kn0ep06e30nacHoCTH
Kanaunar sxoHOMHUECKHUX
HayK, JOLICHT

Jexan ¢axkyabTera
HU(PPOBBHIX TEXHOJOTHMH U
Kn0ep0e30nacHOCTH:

KaH,ZII/II[aT TCXHUYCCKUX HAYK,

JOLCHT

Ilonmuce

IHoanuce

Iloagnuce

Murtpodanos E.IL

L

Murtpodanos E.IL

-

IIMuxanoB A.1O.
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