MHMHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS
POCCHUHCKOMH ®EJIEPAIINU
DeepaibHOE TOCYAAPCTBEHHOE OI0IKeTHOE 00pa30BaTe/IbHOE YUpPeKIeHUE
BbIcHIero oopasoBanus «JOHEIIKU HAIIMOHAJIbHBIA TEXHUYECKHUH
YHUBEPCHUTET»

Kadenpa «ABToMaTU3UpOBAHHBIE CUCTEMBI YIIPABICHUS

IMMPOI'PAMMA
BCTYNUTEJBHBIX UICHBITAHUM O CHEIUAJIBHOCTH
OOpazoBaTenbHbId ypOBEHb «Maructp»
Hanpasnenue noarorosku 09.04.02 «MubopmanimoHHbIE CHCTEMBI M TEXHOJIOTHUI

Honenk — 2026



1 OBIIME IMOJIOXKEHUA

BerynurensHoe UCTIBITAHUE MTPOBOAUTCS B 00BEME HOPMATUBHBIX AUCIMILIUH MPO-
(dheccroHATBPHOM W MPAKTHYECKOW MOATOTOBKK OakanaBpoB corjacHo ®I'OC BO mo Ha-
npasienuto 09.04.02 «MHpopmMaoHHbBIE CUCTEMBI U TEXHOJIOTUNY

2 COJAEPKAHME 3ATAHUM BCTYIIUTEJBHOTI'O UCTIBITAHUA,
NEPEYEHBb TEM U BOITPOCOB, HEOBXOANUMBIX J1JIA ET'O
BBIITOJIHEHUA

2.1 Cucmemubiii ananus u nNPOEeKMUpPoOBaHUue UHGOPMAYUOHHBIX CUCHIEM

Knaccudpukanus cucreM KOMIbIOTEpU3AlMU OOBEKTOB U IPOLIECCOB B CHUCTEME
ynpasieHus. [I[pHHINNBI CUCTEMHOTO aHajau3a HepapXUyecKux cucreM. [IpuHuuIbl Ku-
OEpHETHKU U UX HCIIOJIb30BAHMS MPU CO3AAHUU KOMIIBIOTEPHBIX MH(POPMAIIMOHHBIX CHC-
TeM. Bpiienenrne (yHKIMOHAIBRHOW M oOecreyuBaromie yacteil nHPOpMaluoOHHON cuc-
TeMbl. Co3ianne HHPOPMALIMOHHOTO, MATEMATHYECKOT0, TEXHUYECKOT0 00eCIeYeHus pu
IPOECKTUPOBAHUM CUCTEM YIIpaBJeHUsA Npeanpuatusamu. Pa3zpaboTka mHOOpMAIMOHHBIX
Mozenei. CUCTEeMHBIM MOJIXO0/A MPU CO3IaHUH MaTEMaTHUUYE€CKOTO 00eCreYeHUsT KOMIIbIO-
TEpHBIX cucTeM ynpasieHus. CTaguu 1 3Tanbl padboT BO BpeMsl IPOECKTUPOBAHUS KOMIIbIO-
TEPHBIX YNPABISAIOMIMX CUCTEM PA3HOTO YPOBHS U HA3HAYECHUS.

2.2 Kounvromepnvle cemu

Beeoenue. Vctopusi pa3BUTHS TIIOOAIBHBIX U JIOKAJTBHBIX KOMITBIOTEPHBIX CETEH.
Mogenu kommbioTepHbix ceteit (KC). DTanone Moaenu B3auMOJEHCTBUSL OTKPBITHIX CHC-
teM. Mogenu kommberotepubix ceteit (OSI, TCP/IP, ATM) ux cpaBHEHUS. APXUTEKTypa
Kwm. Jlornueckast u gusnueckasi CTpykrypa ceTu. bazoBbie cocTaBHBIE 3JIEMEHTHI KOMITbIO-
tepHbIX ceTeit. Mudpacrpykrypa KC.

Cpedcmea u memoovl meneKomMmyHuKayuonnou ceasu. dusndyeckuit yposenb KC.
Cpenp! u kananel nepeaaun gaHHeIX B KC. @yHKIMK, cOCTaB U CTPYKTypa CPEACTB BBOAA,
BBIBOJIA, epenayn u npuema uHbopmanuu. [udposas cBa3s. Cranmapt ADSL. TexHono-
run SONET/SDH. XapakTepuCTHKH, 3JIEMEHTBI CUCTEM. TOIMONOrusl JOKAJIbHBIX CETEi.
OTtanoHHas MOJENb B3aUMOJEUCTBUS OTKPBITHIX CHUCTEM JIOKabHOM ceTu. Tomosorus
KOMITBIOTEPHBIX CeTeil. MeTo bl TOCTyIa K cpefe nepenadnd. BeiOop TOMOIOTHN JTOKaTh-
HBIX CETEM.

Kananvnoii yposenvs KC. TlomypoBeHb ympaBiieHUs JIoTH4ecKUM KaHaioM (CtaH-
napt IEEE 802.2). AnmapatHoe obOecrnieueHue jokainbHbIXx ceTed. Cranmaptel Ethernet
(IEEE 802.3). KommyTupyembie ceTH, anmapaTHOE U MPOTpaMMHOE 00ecriedeHe KOMMY-
TUPYEMBIX CETEH.

Cmanoapmul CKOpOCMHBIX NOKANbHBIX cemeli. Tomosorusi, amnmapaTHOE M IPoO-
rpaMMHOe oOecrieueHre CKOPOCTHBIX cereil cranmaptoB Fast Ethernet, Gigabit Ethernet,
10Gigabit Ethernet. Ctanmaptsl 6ecnipoBojiHbIx ceTeit Wi-Fi, mpuHiumnbsl paboThl, 000py-
JI0BaHUE, HACTPOWKa U cpeAcTBa obecriedeHust 6e30macHOCTH. OnepanroHHbIE CUCTEMBI
JIOKaJIBHBIX KOMIBIOTEpHBIX ceTell. BriOop onepannonubix cuctem KC. bombiire koMib-



3

IOTEpHBIE CEeTU. ANNapaTHbIE CPEACTBA KOMIIBIOTEPHBIX CETEH: KOHLIEHTPATOPbI, MOCTHI,
KOMMYTAaTOpbI, MAPLIPYTU3aTOPBI, IIUIFO3bI.

I nobanvuvie u Kopnopamugnvie KomnviomepHuvle cemu. KOMIOHEHTHI TT100aIbHON
cetu. Tomosnorus KOpIoOpaTHBHBIX ceTei. MHbpacTpykTypa TiobambHbIX ceteit. IIpo-
rpaMMHO€ 00ecrieueHrne KOMITbIOTEPHBIX ceTell. CTeKH MEXCETEBbIX NPOTOKOIOB. [IpoTo-
KOJIBI TIepeiaul JaHHBIX B KOMIbIOTEpHBIX ceTsax. Crek nmpoTtokonoB TCP/IP. [Iporokossl
IPv4 u IPv6. ®ukcupoBaHHas U afanTUBHAS MapUIpyTU3auus, npotokoa RIP.

2.3 Opeanusayus 6a3 0aHHbIX

Cmpykmypa u opeanuzayus oaunvix 6 IIK. Jlaranornyeckue moxaenu. TabmuuHoe
npeacTaBiieHre AaHHbIX. OTHolIeHHe. OCHOBHBIE TEPMHUHBI TEOPUU OTHOIIEHUNU. OCHOB-
HbIC CBOMCTBA OTHOIICHUN. PensiunmonHas moaenb qanHbeiXx. [IpoektupoBanue b/I. Llenb u
stansl npoektupoBanus bJl. TpeboBanus k opranusanuu b/[. Viccnenoanue npeameTHOM
obOnactu. Jlornueckoe npoektupoBanue bJl. S3bIK HHPOIOTHMUECKOTO MOIEIMPOBAHUS.
Jluarpamma “CyliHOCTb-CBSI3b .

IIpoexmuposanue penayuonnou bJ]. YauBepcanbHas tabnuia. TpeboBaHus K pes-
UMOHHBIM Tabmuuam. [lpuHiunsl Hopmanuzanuu. [locnenoBaTenbHOCTh U CBOWCTBA HOP-
ManbHbIX QopM. [lepBas HopManbHas Gopma. TpeOoBaHUS K PENSIIMOHHBIM TaOIUIAM B
nepBoid HopMmasibHON (hopme. DyHKUMOHANBHBIE 3aBUCUMOCTH. Wnentudukanms ¢(yHk-
LMOHAIBHBIX 3aBUCUMOCTEN. BTopas u Tperbs HopMasibHble popMbl. {uarpamma “radmnu-
ubl-cBsizn”. HopmanwsHast popma boiica-Konna. MHoro3Haunbie 3aBUCUMOCTH. YeTBepTas
U nsTas HopMmasbHble Gopmbl. [TonHas gexommnosunus. JlIOMEHHO-KIII0UEBass HOpMajibHas
dbopma. [Iponeaypa Hopmanuzaiuu. Anroput™bl Hopmainuzanuu bJl. ManunynupoBanue
peNALMOHHBIMU JaHHBIMU. PensinnonHas anreOpa, onepanuu HaJl OTHOIIEHUAMU. Anredpa
Koagna. Onepaunn oObeIMHEHMS], IEPECEUEHUs, PA3HOCTH, JIE€KApPTOBOIO MPOU3BEICHUS.
Crnenunanshble onepanuu anreOpsl Kogna. Bribopka, mpoekuus, coeiuHEHue, AeleHHe.
Onepanuu pacuIMpeHHs], IEPEUMEHOBAHUS U MOABEAEHUS UTOroB. PelsimoHHOE McCUMC-
nenue. @opmynel. Koprexnsie nepemennsie. I[IpocTeie ycnoBusa. KBaHTOpPHI CyliecTBOBa-
HUSA U BCEOOIIHOCTHU. BhIpakeHUs peisiiuOHHOr0 UCYUCIICHUS.

Paboma ¢ oannvimu 6 cpede CYBJ]. Benenune tabnui. OcobeHHOCTH BBOAA HHPOP-
Manuu B Tabmuie. Vcronp3oBaHrue CBOWCTB TOJieH TaOiuUIl. 3HAYEHHE MO yMOJIYaHUIO.
Oos13aTenbHble U ycThle nods. [IpenoctaBienue ycnoBuil Ha 3HaUYE€HUE ToJIeH U ISt Tao-
muubl. Mcnonb3oBanne noctpoutens BolpaxkeHuil. OcHoBbl HaBurauuu no bJ[. Copru-
POBKa M OMCK JaHHbIX. Bonpoc ¢usnveckoil opranuzannu nanubix. Knaccudukanus me-
TOJAOB JOCTyHa K JaHHbIM. MHaekcupoBanue NaHHBIX. [IpOCThIE M CIIOKHBIE WHIEKCHI.
3anpocel. CoiicTBa mosieit 3anpocoB. ClokKHbIE MHOTOTAOJIMYHbBIC 3apockl. TOroBnie
3anpockl. IlepekpecTHbie 3ampochkl. 3ampochkl-AecTBUS. 3anpochkl HA OOHOBIEHUE. 3a-
IPOCHI HA CO3[]aHME HOBOM TaONMIIbl. 3ampockl Ha A0OABJIEHUE U YAaJCHHE JAHHbIX. 3a-
POCHI HAa OOBEAMHEHHUE TaHHBIX.

Ocnosnuvle komanowvl SQL. Komanaa BeIOOpKH daHHBIX. KOMaHIbI MaHUITYTHPOBa-
Hus naHHbIMUA. Komanawl onpezneneHust JaHHbIX. CuHTakcuc KoMaH[. DunpTparus JaH-
HbIX. BeiOopka nannsix. [lapamerpuueckue 3anpocsl. [lepekpectasie 3anpocs! B SQL.
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Paspabomka pewenuii no ungopmayuonnomy obecneuenuro npu npoeKmupos8aHul
cucmem. IlocTaHoBKa 3a/1aun. XapaKTepUCTHKA 3a/1a4i. BeIXOMHBIC ¥ BXOJIHBIC JIOKYMCH-
Thl 1 gaHHbIe. Kiaccudukatopsl u koaudukaTopsl. PazpaboTka mpoeKTHOM U 3KCILIyaTa-
IIMOHHOM JTOKyMeHTanuu. PazpaboTka cxeMbl cOopa 1 00pabOTKH JTaHHBIX Ha CTaJHMH TPO-
CKTUPOBaHUS CUCTeM. Pa3paboTka anropuTMoB (PYHKIIMOHHPOBAHUS HH(POPMAIMOHHOM
0a3kbl.

2.4 Ob6vexmuo-opuenmuposanHoe npocpamMmuposaHue
Bseodenue. OOBEKTHBIN MOAXO]T K CO3aHUIO TPOTPAMMHOTO 00ECTICYCHUS U €r0 OT-

auuus ot Apyrux noaxoaos. OcHosubie napaaurmel OOIL. TlonsTus kiacca u 00beKTa.

Unxancynayus. [IpoekTupoBaHue KJIAcCOB JJisi pelIeHUs 3aja4 IpeIMeTHON obac-
TU. JKU3HEHHBIN HUKIT 00bEKTa, KOHCTPYKTOPHI, TECTPYKTOPHI, TMHAMUYECKOE pa3Mellle-
HUe B naMaTh. OTHOIICHHS MEX]y KJIacCaMHu «4YacTh-11€JI0€» U UX OTPaKEHHE B OOBEKT-
HO-OpPUEHTUPOBAHHBIX MPOrpaMMax.

Hacneoosarnue, abcmpaxyus u norumopguszm. Bunbl HacleqOBaHUS U UX BIUSHHC
Ha JIOCTYI K aTpuOyTam u onepanusiM. Ctatudeckoe u nosauee ces3biBanue, RTTI. [pu-
MEHEHHUE noMMop(Pu3Ma Ha MPAKTUKE MPU peasiu3allii Pa3BETBICHHBIX UEpapXUil Kiac-
coB. OcoOeHHocTH HaclieqoBaHus B C++ U Ipyrux 00ObEKTHO-OPUEHTUPOBAHHBIX S3bIKAX.

0Ob606wennoe npocpammuposarnue. 11labnonsl yHknut 1 kimaccoB. OCOOCHHOCTH
npuMeneHust 06o00mennoro OOII mpu Hacne0BaHN.

Cogpemennvie 00beKMHO-OpPUEHMUPOBAHHbIE A3bIKU Npocpavmuposanusi. Hobie
cTanaapThl si3bika C++ 1 ocobeHHocTH ux npuMenenus. S3piku C++, Java u C#: 6a3oBbie
TUIIBI M OIEepaTopbl, 0COOEHHOCTU padOThl ¢ MaccuBaMu M CTPOKOBbIM THHoM. OOII u
00001EHHOE TTporpaMmupoBanue. O6padboTKa UCKITFOYEHUH.

2.5 Jluckpemuas mamemamuxa

Mnoowcecmea. Ilonstne muokectBa. Koneunsie n 6eckoHeuHbIe MHOKecTBa. Crioco-
ObI 3aganus MHOKecTB. IlogmHokecTBa. MHOXKECTBO BCeX MOJAMHOKECTB JTAaHHOI'O MHO-
xectBa. OnpeneneHue MOITHOCTH MHOKECTBA BCEX MOJMHOXKECTB KOHEYHOTO MHOYKECTBA
(c ucnonb3oBanueMm popmyisl 6nHoMa HeroToHa). YHHUBEpcanpbHOE MHOXKECTBO. [loHsATHE
anreOpel. Anrebpa MHOXXECTB. AlreOpandeckue orepardyd HaJl MHOXKECTBAMH. 3aKOHBI
anreOpsl MHOXECTB. MOMIHOCTh MHOKecTBa. HeoOXoauMble W JOCTATOYHBIE YCIOBUS
0ECKOHEYHOCTH MHOkKeCTBa. DYHKITUN OT MHOXKECTB. MuHUMU3aus QyHKITAN.

Jlocuka. Anredpa noruku. TabmnuHeli cniocoO 3aaanus GyHkuuil. Tabnuua UCTHH-
HocTU. Popmynel 1 PyHKIIUK anreOpbl Joruku. O yncie GyHKIUH aareOpbl JIOTUKUA OT n
nepeMeHHbIX. 3akoHbl anredpsl Joruku. JH® nu KH®. Paznoxenue QpyHkuuii anreOpbl
noruku 1o k nepemeHHbiM. C/IH® u CKHO.

2.6. Yucnennvie memoowul

Humepnonuposanue gynxyui. OyHKumnn U crnocoObl ee 3aaanus. Paznoctu u pas-
HOCTHBIC ypaBHeHUs. KoHeYHbIE pa3HOCTH B JONMOJIHEHUE K TaOyJIMPOBaHUIO (YHKIIUH.
ITocranoBka 3agaun uHTepnosanuu. [lepsas unrepnosnsunonnas ¢hopmyna HeroToHa.
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Bropas unrepnonsuuonnas gopmyna Hetorona. Matepnonsuuonnsie popmynsl ["aycca.
WNurepnonsiuuonnoe (opmyna Jlarpanwxka. Boeruucnenuss kosdduimento Jlarpanxa.
OrneHka MOrpemHOCT UHTEPHOMAUMOHHON (opmyinbl Jlarpanka. OOpaTHOE MHTEPIIONH-
POBaHHUE [JIs1 CITy4asi pAaBHOYIAJICHHBIX U HEPABHOOTCTOSIIUX Y3JIOB.

Yucnennoe oughgepenyuposanue. IloctaHoBKa 3a7a4il YUCICHHOTO AU(hEpeHITN-
poBanusi. @opMyIbl TPUOIUKEHHOTO TU(PHEPEHITUPOBAHNS, OCHOBAHHBIE HA UHTEPIION -
uoHHBIX opmyrnax HproToHa.

Yucnennoe unmezpuposanue. IlocTaHOBKa 3aJa4yd YKMCICHHOTO WHTETPUPOBAHUS.
Mertoabl TpsIMOYTOJILHUKOB U Tpaneuuid. Kaaparypusie hopmyssl HetoTona-Koteca.

®opmya CuMmIicoHa U ee ocTaTouHbIi uieH. KBanpartyphas popmyna [Maycca.

Memoovwl pewenus cucmem nunetinolx ypasnenuil. IloctaHoBka 3agaun. MeToa 1mo-
CIEOBATENBHBIX MCKIOUeHH ['aycca. Bwrumcnenus onpenenurens merogoMm ['aycca.
Ta6mmunsiit Mmeton [Maycca. Meron XKopaana. O6prunble uckiaoueHus Kopaana. Mojau-
¢unupoBanusie uckmouenus XKopaana. [Ipumenenue KopaaHOBBIX HCKIIOYEHUN B JIH-
HelHol anredpe. Haxoxxnenue oOpaTHOM MaTpHIIBI.

Ipubnusxcennoe pewienue aneeopaudeckux u mpaucyeHoeHmuwvlx ypaeueruu. Ilo-
CTaHOBKa 3a7auu. MeToa nelieHus oTpe3ka nmomnoyiam. Meroa xopa (Meton cekyiux). Me-
tox HetoToHa (MeTo kKacaTenbHbIX). KoMOMHUPOBAHHBINA METOJ XOP/l U KacaTeIbHBIX.

Pewenue cucmem nenumetinvix ypaemnenuu. Meton oObIMHONW uTepauuu. Mertop
HrroTona. Pemenne oObIKHOBEHHBIX MU depeHiranbabix ypaBHeHuid. [locranoBka 3aja-
gn. Merton Ditnepa. Moaudukanuu Metoaa Dumnepa.

2.7. Teopus anropuTMOB

Beeoenue. Victopusi pa3Butus anroputMoB. OCHOBHBIE MOHSATUS TEOPUU AITOPUT-
MOB. AOcTpakTHbIN andaBut. AndaBuTHelil onepatop. OTobpaxkenue koaupoBanus. Cro-
coObl 3aaHus andaBuTHOrO ornepatopa. CBoiicTBa alrOpUTMOB. AJITOPUTMUYECKUE CHC-
TEMBI.

Koneunvie asmomamor u pezynapuvie sA3viky. OnpenencHue IeTEPMUHUPOBAHHOIO
aBromata. [IsTh OCHOBHBIX 3JIeMEHTOB aBTOMaTa. ['pad aBromarta. dyHKIMHM Mepexoja.
KomupoBanue coctostHuil u andaButa KOHEYHOTO aBToMara. Tabiuiia mepexoa0B B 3aK0-
IUpOBaHHOM BHJe. [locTpoeHne TI0rn4ecKkoi CXeMbl KOHEYHOTO aBTOMATa.

Pexypcuenvie ¢pynkyuu. Onpenenenue kjiacca peKypCUBHBIX U YACTUYHO PEKYpPCHB-
HbIX QyHKIUH. ba3uc anemenTapHbix pyHkiui. Onepanuu MoACTAHOBKY (CYTEPIO3UIIIH)
Y IPUMHUTUBHOM pekypcun. CBOMCTBA ONepanuil NOACTAHOBKU U TPUMUTHUBHON PEKYPCHUH.
[IpumuTHUBHO pexypcuBHble PyHKIMU. Oneparop MUHUMU3aLMK. Vcnoab3oBaHue orpa-
HUYEHHOTro oneparopa MUuHuUMH3anuu. [locTpoeHue cioxkHbIX apudMeTnueckux GyHKIUN
Ha OCHOBE 0asuca 3yeMeHTapHbIX (YHKIUNA C UCMOJIb30BAHUEM OIepaliil MOJACTAHOBKHU U
MIPUMUTHBHOM PEKYPCUU U ONIEPATOPA MUHUMU3ALUU.

Mawuna Teropunea. OcnoBHble noHsATUsA. Kondurypanus mammssl Teropunra. Ha-
yanbHas KoHuryparusa. Komanasr ycrpoiictBa ymnpasieHus. [Iporpamma mammasl Thio-
puHra, cnocoOsl ee 3aaaHus. MamuHsl ThIOpHHIa ¢ HECKOJIBKUMU BbIXOJIaMUA. MHOTOJIEH-
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ToyHble MamuHbl ThropuHra. Kommnosznmus mammsa Teropunra. llepemMHOXeHne MammH
ThropuHra, Bo3BeIcHUE B CTENEHb MalIMH ThropuHra. Onepanus uTeparum.

Hopmanvhvie ancopummor Maproea. IneMeHTapHbIE OIIEPATOPHI U PACTIO3HABATEIIH.
Omneparop noxacraHoBku. OnpezeneHue HOpMallbHOTo anroputMa. I'pad-cxema HOpMab-
HOTro anropurma. lIpaBuia BeINOIHEHUS HOPMAIBHOTO alnroputMa. [Ipumepsl nocrpoeHus
HOPMAJIBHBIX aJIrOPUTMOB MapkoBa.

Tpyooemkocmb u C102#CHOCMb An20pUMMO8. BOIIPOChl TEOPETUYECKOTO XapaKTepa.
[IpumenuMocTps anroputmMoB. O0sacTh NPUMEHUMOCTH. CaMOITPUMEHUMOCTh aIrOpUTMA.
DOKBUBAJIEHTHOCTh alnroputmoB. Kommo3unus anroputMoB. TpymoeMKOCTh alrOPUTMOB.
Knaccudukanus anropuTMoB 1o BUAY (YHKIIHH TPYJOEMKOCTH. ACUMITOTHYECKHUA aHa-
au3 QyHKIMA. BpeMeHHbIE OIEHKH TPYJOEMKOCTH aJTOPUTMOB, MEPEX0i K BPEMEHHBIM
OLICHKaM.
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