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1. ITosicHUuTE/ILHAA 3ANHCKA

Ilens BCTYMHUTEIBHOIO MCIBITAHUS - OIPEJIE/ICHHE BO3MOXKHOCTH MOCTYNAOIICTO
OCBAMBaTh OCHOBHEIE IPO(ecCHOHATbHEIE 00pa3oBaTeIbHEIC IPOrPAMMBI BBICIIET0 00pa30BaHHUs
(OIIOII BO) B npenenax oGpasoparenshbix cranaapros BO HUTY MHUCHC no HanpaBieHuio
09.04.01 MudopmaTHKa 1 BEIYHCIUTEIbHAS TEXHUKA.

BerymutensHoe  ucnbitamme 1o Hampasiemmio  09.04.01  Wugopmarnka
BEIYMCIIMTENIEHAS TEXHHUKA IIPOBOJIUTCS B BUJIE THCbMEHHOI0 3K3aMeHa.

TIpoIOMKUTEIBHOCTD BCTYIHTEIBHOTO HCIBITaHHs cocTaBiseT 2 vaca (120 MUHYT).

DK3aMeHAIIHOHHBIH OUJIET COAEPKHUT 15 3a1aHuH.

Cucrema OleHMBAHHUS TTHCBMEHHOTO BCTYIIUTENBHOTO UCIIBITAHUS:
Bompoc - 10 bamios;
gorpoc - 10 6annos;
gorpoc - 10 6asmos;
Borpoc - 10 6annos;
Borpoc - 10 6annos
BoIpoc - 5 6asnos;
BOIIpOC - 5 Oa/IoB;
BOIIpOC - 5 0aJUIOB;
BOIpOC - 5 GaIIOB;

10 Bompoc - 5 fauioB

11 Bompoc - 5 Gannos

12 Bompoc - 5 6aios;

13 Bompoc - 5 OaIIoB;

14 Bompoc - 5 0aos;

15  Bompoc - 5 6amios.

B ci1yyae MpaBUILHOTO | IIOJIHOTO OTBETA MOCTYNAIOMIMH MOTy4aeT KOJIHYECTBO OAILIOB,
COOTBETCTBYIOIIEE HOMEPY BOTPOCA, TIPH HEIIOJIHOM OTBETE MJIM IPU HATMYHM OIIHOOK UICHBI
HK3aMEHAI[MOHHON KOMMCCHM BBICTABISIFOT KOJNMYECTBO OalioB IPONOPLHOHAIBHO YaCTH
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O

TIPaBUJILHOTO BBINOJIHEHUS 38/ [aHHU.

Pe3yNbTaThl BCTYIUTEIBHBIX HCIBITaHu oleHHBaroTcs 1o 100-0anibpHo# mikase.

MuHMMaILEHBI  [OPOXOAHOW ©Oa/ul, MOATBEPXKIAIOIIMHM  YCICIIHOE IPOXOXKJICHHE
BCTYIUTENBHBIX HeNbITaHuil, coctapser 40.

[TepeyeHb MpHHAUIEKHOCTEH, KOTOpPBIE IIOCTYNAIONMH HMEET [paBO IPHHECTH B
ayJIMTOPHIO BO BPeMsI IIPOBE/ICHUS BCTYIIUTE/IbHOIO UCIIBITAHUS: PyUKa, MHIIYIIAas YCPHBIMA HITH
CHHMMH YEPHUJIAMH, TIPOCTO} KapaHJalll, JACTHK, HEPOrpaMMHPYEMBIH KaJIbKyJIATOP.



2. Coaepixanue pasaenoB

Paznen 1. UndopmaTnka

Bumel u xapakrepucTuku uH(popmauyud. QOpMBI NpeCTaBICHUS HH(OPMAIHH.
TIpeoGpasoBaHie HENpPephIBHBIX COOOIICHHH. JIHCKpeTH3alus HENpPEPIBHOTO COOOIIEHHUS.
Teopema Kotensuukosa, [Ipeumymecta auckpeTHOl dopmbl. [ToHATHE SHTPOIUH. YCIOBHAS
sutporms. CTaTHCTHYECKOe —ompefelieHne HHGOpMarmu. OHTpOIMs M HH(pOpPMAaLHs.
Ilpencrabinenue unpopmanuu B uuposbix aproMarax. Mudopmanus u anpasur. Ilocranoska
3a7a4d  KojupoBaHus. Ilpumepsl komoB. Cucrembl cumcieHds. llepeBox umcen Mexay
MO3UIIMOHHEIMHE CHUCTEMaMy cuuciaeHus. llepeBoj dYMcel MEXIY CHUCTEMaMH CYHCICHHs C
OCHOBAHMSMU — CTEIEHIMH [BOMKH. XapakTepUCTHKH Kalaja CBsS3d: IIHPHHA I10JIOCHI
MPOITyCKAHHsl. MPOIYCKHAsS CIOCOOHOCTh KaHala. CKOpOCTh Nepefadd HH(opmauuu. Bimsnue
IIyMOB Ila IPOMYCKHYIO cIoco0HOCTE KaHama. OOecriedeHHe HAAEKHOCTH Iepeadn
urdopmarmu. Konel, o6Hapykuparole omubky. bur uerHoctn, PaccrosHue mo XeMMHHTY.
Konel, ucnpasnsiomme omudku. Knaccnpukanms manneix. [Ipencrapnenue 31eMEHTAapHBIX
nauuelx B O3VY. CTpykTypsl HaHHBIX M uX npeicrasienne B O3Y. MaccuB, CIHCOK, CTEK.
OcoOEHHOCTH YCTPOMCTB, MCIONB3YeMBIX JUIl XPaHEHHs HH(QOpMAlKH B KOMIBIOTEpaXx.
[lpencTaBieHHe JAHHBIX HA BHEIUHAX 3A[OMHHAIONIMX YCTPOHCTBAX. @aiinoBbIe CTPYKTYPHI.
Ponb omepanuoHHOH cucTeMbl. [loHsTHEe anropuTMa M ero cpoiicTea. CumBonbHAs (popma
npejicTaBieHusT anroput™ma. ['padudeckas dopma npejcTabienus anropurMa. CTpyKTypHas
teopema. OCHOBHBIE TOAXO/bI K pa3paboTke anroputMoB. D ek THBHOCTE anroput™a. [IpoBepka
TPaBUIIBHOCTH IIPOTrPAMMBEL

Paszpnen 2. JluckpeTHast MAaTeMaTHKA

AxcHoMBI Teopud MHOXKecTB. OTHomeHus. Onepanuy Hajl oTHOWEHUAMHE. [loHsTHE 00
anrebpanueckux — cuctemax. Cymepmosumust cucteM. IJonnora.  Teopema IllennoHa.
MuHuMH3anus K-3Ha4HBIX (yHKLHH. JlekoMITO3HIIHs k-3HauHBIX byHKIHii.
Iuddepennuposanne k-3aunpix (ynkimid. Pasmoxenne k-3naunbix ¢ynkoumit. [loctpoeHue
JIOTHYECKUX CTPYKTYp K-3HauHbIX (yHKImil B pasnuuHbix Oasucax. Ilonstue rpados. Buisl
rpaboB. MaTpHIIB! CMEKHOCTH M MHIHAEHTHOCTH. [IyTH B rpade, mycThle U MOJHBIE MOArpadsL.
Ceru. Iluknomataka. Koruxnomaruka. {uddepenuupoBanue rpados. Packpacka rpados.
Bioxenue rpados B npocTpanctsa. Ksasumonseie rpadel. Mozienu Ha 0CHOBE T€OPHH TPadosB.
AJTOPUTMBI TIOMCKA ONTUMAIBHBIX MapuIpyToB B rpaax. Onpesenenne pOpManbHBIX CHCTEM.
Jloruku nepporo nopsiaka. [lonstue nornyeckoro BeBoja. Ilpenukarel. IToxcranosku. [Ipasuna
MP u cusnorusma. [punnun pezosmonun. I'pammatuky. Mamuna Teiopunra. [TonsTie aBToMara.
Knaccubukaiys. DTambl IPOEKTUPOBAHUS aBTOMATOB. AJTOPUTMHYCCKHN 3Tall MOCTPOCHHSA.
MUHEMH3AIAS, TEKOMIIO3MIMS aBTOMaToB. KojupoBaHue BHYTPEHHHX COCTOsHHMH. TpHrrepsl.
[Moctpoenue (GyHKIHMHA, ONHCHIBarOIMX paboTy apromara. [lpoeKTHpOBaHHE JIOrHYECKHX
CTPYKTYP B Pa3JIHYHBIX TOIOJIOrHYECKHX Dazucax.

Pazgen 3. MaTemaTH4eckoe MOJeJHPOBAHHE

[Tonsitre Mozenuposanus. CriocoObl 1 BB Moenuposanus. Kiaccudukauns mozesnei.
Tocrpoenue Marematnyeckux moneneii. Ceru ITerpu. IMoustus. Anamms. Moaudukanus cerei
ITerpu. Cryuaitisie mpouecchl. MozenupoBanue ciIydaiiHpX BelnuunH. CHCTEMBI MaccoBOTO
o6enyxupanus. Buasr CMO. MapkoBekue nporeccsl. MMUTAalMOHHOE MOJCTHPOBAHHE. SI3BIKH
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MozeIupoBanusa. Mozenu CIOKHBIX cHcreM. CraTHcTHueckne mopend. VaeHTHHKaIms.
Ajamranis  Mojeself. MynbTHarenTHele Mojend. Monenu IpeiCTaBICHHS 3HAHHM B
HH(OPMALMOHHBIX CHCTEMaX.

Pasnen 4. IlporpammupoBanue

OCHOBHEIE 3TaHEI pellleHns 3a1a4 Ha DBM. KpuTepHH KauecTBa IPOrpaMMBbl, JKH3HCHHBIH
MK TPOTPaMMBl, JPY’KECTBEHHOCTh. TEeXHONOTHH NpOrpaMMupoBanus. CpaBHHTEIbHAs
XapaKTEPHCTUKA SI3BIKOB BHICOKOTO YPOBHSI, CTPYKTYPHBIH MOIXO/J K paspaboTKe anropHTMOB,
OCHOBHBIE OJIOKH- CTPYKTYpbI, IPAUMEHsEMBIE [1ast 3aIIHCH alropHTMOB. DYHKIMH BBO/1a-BEIBOJA,
TIPENpoLeccop M ero KOMadzpl, mpoiecc o0paboTki nporpamMmbl Ha IBM xkommmisnus H
KOMITOHOBKA - CO3/IalHe HCIIOJIHAEMOro MO/LYJIst IIporpaMMbl. Onepaliy OTHOIICHHUS, IOTHIECKHEe
onepanuy Orneparop NpHCBaWBaHUA, IIpeoOpa3oBaHKs THUIIOB JAHHBIX SIBHBIC W HEABHBIC,
onepatop ycnosusi. Oneparopsl MIKIIA, ONePaTop MHOYKECTBEHHOTO BbIOOpA - MEpeKIIoYaTe]b,
MaccuBbL. DYHKIHMH, BO3BpAINAION[ME 3HAYEHHE, apryMEHTHI (YHKIHH main(). peKypcHBHBIE
(ynkuun. YkasaTelnu, CBs3b yKasaTeledl W MacCHMBOB, THHAMHYECKOE BBIJICJICHHE IaMATH.
®yHKIMH  (QOpPMATUPOBAHHOTO BBOJAa-BEIBOAA. CocTaBHOH —omeparop-OioK, BHIMMOCTH
nepeMennbIX. CraHjapTHele (yHKIMH s paboThl B IpaQuueckOM pPeXHME, CTPYKTYpBI.
1xmsTre Qaiina, 3amch 1 yTeHHe U3 Qaina.

Pasznen 5. OnepanyoHHbIE CHCTEMBbI

Uctopus passutis OBM u omepaumonseix cucteM. Kiaccuukais omepariuoHHBIX
cHCTeM. APXHTEKTypa ONEPalHOHHBIX chcTeM. S1apo. MuKpornporpamMmbl. AniapaTHsle Cpe/iCTBa
MOMIEPKKH MYJIBTHIIPOrpaMMHOro pexkuma. Opranusanus namstd. Koruemius nporecca.
JNucneruepusanus. Daiinosas cucrema. [Tapanienusm B onepaliHOHHBIX CHCTEMAaX.

Pasaen 6. 9BM u nepudepuiinble yerpoiicTpa

CtpykTypHas cxema DBM. Haszuauenne n ocHOBHEIX 0710K0B cxembl. @ynkimu SBM.
OcHoBHBIE XapakTepucTki DBM. Obnactu npumeHerns DBM pa3imuvHbIX KIaccOB. PexHMBI
pabotel DBM. ®yHKuuMOHaIbHAS M CTPYKTypHas Opranmsamus mpoueccopa. Knaccudukarms
nponeccopo. OCHOBHbIC HAIpaBlIeHHs B apXHTEKType mpoueccopos. Kompeiiepusanus
BEIUKCICHUH. CHHXPOHHEIE JIMHEHHbIE KoHBeHepsl. MeTpHkH 3()(EKTHBHOCTH KOHBEHEPOB.
Henuueitnele konpedepbl. CylepKOHBeHepHBIE MPOIECCOPhl. APXHTEKTYPBI C IIOJIHBIM M
cokparneHHsIM Habopom komani. OcHosHsle depthl RISC-apxutextypsl. Peructpsr B RISC-
nponeccopa. [Ipenmyinectsa u negocratku RISC. Cynepekanspubie nporeccopsl. Oco0eHHOCTH
pealu3aluy  CylepcKalspHEIX —IIPOIeccopoB. AfMmaparTHas MOJUICPIKKa CYNEPCKalAPHBIX
onepanuii. ®yHKIMHK H CTPYKTYpa LEHTPalIbHOr0 YCTPOHCTBa yrpaBieHus. MUKpONporpaMMHBIH
ABTOMAT C JKECTKOH JIOruKoif. MHKpOIporpaMMHBIH aBTOMAT ¢ NPOrpaMMHpPYEMOH JIOTHKOM.
TIpHHIMI YOpaBIeHUs HO XPAHMMOil B MaMATH Mukpornporpamme. CTpyKTYphl OnepanioHHbIX
yerpoiicts. OnepaluoHHble YCTPOHCTBA ¢ JKECTKOH CTpYKTypol. OlepalliOHHBIC YCTPOHCTBA ¢
MarucTpaNbHON CTPYKTYpOH. BasHc LEI0YHCIeHHBIX ONEepallHOHHbIX YCTpoiicTB. CroxkeHune H
pplapTanme. LlenouncieHHoe yMHOKeHHE. Y MHOXKEHHE diCcel 0e3 3HaKa. Y MHOKCHHE YHCel CO
3HAKOM. YMHOXKEHHE NeJbIX YHcel W MpaBWIIbHBIX Apodeit. OmepalMOHHBIE YCTpOHCTBA €
nnaBatorneit  samsroil.  Cuctembl komaHA. OCHOBHbIE CTaJdHM  BBIIOJHEHHS KOMaHIL.
Knaccudukanus apXuTeKTyp cHcTeMbl kKomaHa. Kiaccu(ukais 1Mo cocTaBy M CIOKHOCTH
komany. KiaccHuKanus 1Mo MecTy XpaHeHHs onepanjioB. Tumel u ¢opmarsl onepaHzoB.
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Upcnopast uHpopmarusa. Cumponbras whpopmanus. Jloruueckue namnpie. Crpoku. [Ipoune
Br(pl HE(OpMaruu. Tuibsl koman., Komars! mepechUIkd JanHbIX. Komanas! apudMeTHIecKoi
W Jormueckoit o6paborku. SIMD-komammel. Komasas! aas paboTel co crpokamu. Komaunsl
npeobpasosanus. Komanasl BBoja/BbiBoja. Komamael ympapienus cucrteMoil. Komamie!
yIpaBIeHHs MOTOKOM koMmani. (opmarbl komaHA. JTHHA KoMaHibl PaspspHOCTh mONeH
komangsl. KomuuecTro ajgpecoB B komanne. Beibop aapecroct komaH. CriocoOsl aapecanuu
onepanoB. CrocoGpl ajpecaldy B KOMaHIaxX YIpaBleHHs MOTOKOM KOMaHJ. AMNIapaTHOE H
nporpaMmuoe obecrevuenne oOmena uHpopmaunei. Kiaccupukauns u HasHAUYCHHE KaHAIOB
BBO/A-BbIBO/A. Opranmsanus cucTeMbl npepbiBaiui. [Ipuoputers! npepeiBanuil. Kontponep
npepeiBanuii. Kontponep u ero pons B OBM: Bu/Ibl KOHTPOJICPOB: OPraHU3allusl JIOKAIbHBIX H
cucreMHbIX muH. Tunel muH. luna «npoueccop-naMsatey. [lluna BBona/BeBosa. CrcTeMHas
mmHa. Mepapxus mmn. Gusndeckas peatn3ands muB. MexaHHYeCKHe aceKThl. DICKTPHICCKHe
acmeKkTsl PacrpeeneHHe JIMHUH INIUNEL BBIICTCHHBIE W MYJBTHIICKCHPYEMbIE JIMHHH.
Apbutpax mmH. Cxemsl npuopuTeToB. Cxembl apbuTpaka. [Tpotokosn bl CHHXPOHHBI
TIPOTOKOIN. ACHHXPOHHBIH POoTOKOI. HasHaueHus: M pa3sHOBUIHOCTH NEpUPEPHHHEIX YCTPOHCTB.
KnaBuaTypa M MBIlib: yCTPOHCTBO B (yHKIMOHMpoBanUe. CkaH-Koabl. Jluciuied. Y eTpoicTBO 1
(QYHKIIMOHMPOBAHKE B TEKC IOHOM U IpaduuecKoM pexUMax. ¥ CTPOHCTBA yKa3aHUs JJIEMEHTOB
m3zo0paxkenns. YcrpoiictBa mevarn. HasHaueHHs M KiaccHuKaius. 3HAKOCHHTC3HPYIOIIHE
TeyuaTarolye YCTpoicTBa yaapHoro 1 6e3ynapHoro THIOB. CTpyiHBIE U JIa3epHBIC NIeYaTAIONHE
ycTpoifcTBa. YCTpoHcTBa CKaHMpPOBaHMS. PyuHble M IUIaHUICTHBIC. BHEIIHHE 3allOMHHAIOIINE
yeTpolicTBa Ha MarHUTHBIX HocuTelsix. Hasnauenne u knaccuukanus. Hakornurenn Ha ruOKAX
MArHHTHBIX JHCKax M JHCKax THma «BuHYecTep». ONTHYECKHE [IHCKOBBIE HAKOIMTEIIH.
dusnueckas M JOTHUeckas CTpykTypa mauckoB. Opranmzanus namatn OBM. OcHoBHBle
XapaKTEPUCTHKH MaMsTH: HepapXus mamsati B OBM. Opranusaius U yrnpaslieHiHe OepaTHBHOH
namsiteio (OIT); 6ounas, muoronoprosas OI1. OI1 ¢ paccioennem obpamenuit. Ctaruueckas u
qMHAMHYecKas naMaATh. bydepHas namsite. Opranusanys K3II-IaMsTH, OCHOBHBIC 3JIEMCHTEI
K3LI-NaMATH. [10CTOSHHO-3aI0MUHAIOIINE YCTPOHCTBA (TI3Y): ocHoBHble 31eMeHTH [I3V:
opranmzauust [I3Y. Anpecauus namsaTH: opraHmaLiHﬂ BHPTYaJIbHOH IIaMATH; CTpaHHYHas
aZipecalds IIAMSTH; CErMEeHTAls IaMsATH. MoJIenM apXUTEKTYp COBMECTHO HCIONIb3yeMOM
naMsaTiH. MoJenu apXuTeKTyp pacripeneneHHoi namMsati. CHMMETPHUHBIE MYJIbTHIIPOLECCOPHEIE
cucteMel.  Apxurektypa  SMP-cuctempl.  KiactepHble — BBIYMCIMTENIBHBIE — CHCTEMBL
Knaccuuxanus apxuTeKTyp KnacTepHbIX cucteM. Tonosoruu kiactepos. CHCTEMBL ¢ MAaCCOBOH
napasuiensHoii o6pabotkoit (MPP). MarpuuHble BBMHMCIIHTENBHBIE CHCTEMBL MHTepdeicHas
BM. Kontposep macciBa MporeccopoB. MacCHB NpoLeccopoB. BekTopHble H BEKTOPHO-
KOHBeliepHBIE BEIUHCIMTEbHEIE CUCTeMB]. [IoHATHE BEKTOpa U pa3MEICHHUE TaHHBIX B NAMSITH.
CtpykTypa BeKTOpHOro npoteccopa. CTpyKTyphbl THIIA «[IAMATH-TIAMSITE) U «PETUCTP-PETHCTPY.
O6paboTKa JUIMHHBIX BEKTOPOB M MAaTpHIl. ACCOIMATHBHBIC BBIYHCIIUTENBHBIE CHCTEMBIL.
BBIYHMCIHUTENBHBIE CHCTEMBI € CHCTOIHYECKOW CTPYKTYpOH. BBIYMCIUTENbHBIE CHCTEMBI C
KOMaHJHBIMH clioBaMH cBepxOonbiroi muHel (VL1W). BerducinuTebHBIE CHCTEMBI C SBHBIM
napatenusmom komaun (EPIC). BerumcnurenbHple CHCTEMBI Ha 0ase TPaHCIBIOTEPOB.
BEIMHCIUTENBHBIE CHCTEMBI € YIpaBIEHMEM  BLIUMCICHHSMH OT II0TOKa JaHHBIX.
MyJIBbTHOPOLECCOPHbIE  BEIYHCIHTENbHBIE ~ CHUCTEMBL.  BbluuciuTesnpHBIE  CHCTEMBI €
IPOrpaMMHPYEMOi CTPYKTYpOH.



Pasznen 7. ba3bl jaHHbIX

Undopmanus u gauasle. VHQopMaOHHBIe CHCTEMBI, MCHOJIB3YIOMHE 0a3bl JaHHBIX.
I[IpenMyliecTBa ¥ HEJOCTATKH LIEHTPAIM30BAHHOTO YNPABJIEHHMs JAHHBIMH. AJMHHHCTPATOP
0azel OaHHBIX M ero ¢QyHkouu. He3aBuCHMMOCTh TNPHKIAAHBIX IMPOrpaMM OT JIaHHBIX.
MHOTOIOIB30BATENLCKHH  JIOCTYII K 0a3aM JaHHBIX: NPOOJEMBI W METOALI HX PEIICHHS.
Mu}opMalMOHHBIE MOIENH IIpeJMETHOH o0IacTH. YpPOBHHM NpejcTaBleHds 0a3 [NaHHBIX,
apxutekrypa ANSI  SPARC. OroOpaxeHus Mexay ypoBHAMH. DyHKUMOHAIBHEIE,
MH()OIOrHYECKHE | ATOIIOTHUECKIE MOIeTH TpeaMeTHOH obnacTu. JKusnennpii uuxn BJ1. srans
npoektuposanus BII. Kinent-cepBepHble Mojienu gocTyna K 6asaM jaHHeIX. Mudonornyeckoe
npoektuposanue BJI. Merton «cyuHocTb-cBs3b». ER-muarpaMmel M MX HOTaluH. THIIBD
cyiiHocTel, THIbl cBszedl. Mogenu nanueiX. COCTaB MOZENH JAHHBIX: CTPYKTYPB! JAHHBIX,
OrpaHMYeHUs [IEIOCTHOCTH, OIllepalMyd Hal JaHHBIMM. IIOHATHA CXeMBl U IOJICXEMBL
HWepapxuueckast H ceTeBast MOAENH NaHHBIX. CTPYKTYphl JaHHBIX H OIEpaluy HaJl TaHHBEIMH B
HepapXuUueckoi u cereBoit Moaenu. OObeKTHO-OpUeHTHpoBaHHas Mozenb AaHHbX. OO-CYB/L
Cranmapr ODMG. O6wextHble pacumpenust pensuuoHHBIX CYBJl. Pensumonnas mopens
NaHHbIX. IloHsTas DOMEHa, OTHOINEHHs, arpudyra, Koprexka. Cxema oTHomenus. Kiouu
otHomeHuit. Ilpencranenue cBszeil B PBJI, BHelHMe KIIOYH. SI3BIKH MaHUIYJIHPOBAHUS
JAHHBIMH [l PeJsiMOHHON Mojend. Omnepanuu peaslMOHHOH anreOpel. PensiuoHHBIE
HCUHCJICHHS C IIEPEeMEHHBIMH Ha JIOMEHaMH M IIepeMEHHBIMH-KOpTexamu. [IpoekrupoBanue
pessunonHoi BJ[. AHOMAaNHK BKIIOUEHHS U ylaJleHHs JaHHBIX. OYHKIHOHAIBHBIE 3aBHCUMOCTH
(®3), axcuombl D3, 3aMbikanus MHONecTBa @3, mMOKpBITHA MHOXKEeCTB D3, AKCHOMEI
Apmcrponra. JlekoMmnosuiust cxeM orHomeHuil. Jlexomnosunus 0e3 norepb. Teopema Xuta.
Hopmanuzaius otHoureHuii. HopmanbHele GOpMBbl CXeM OTHOIICHHUH: MepBasi, BTopas, TPEThsl,
Boitca-Koaina. Muorosuaunsie 3asicumoctd (M3), akcnomsl M3, 3aMBIKaHHe MHOKecTBa M3,
UeTtBepras U MsTas HopMaibHble (GopMbl. O6IacTh IPUMEHEHHS METOJI0B HOPMAIM3AUH. SI3BIK
SQL: crauaaptsl, rpynnsl Gpyakuuil. Oneparopst SQL. Tunet ganubX SQL. 3anpock! Ha BEIGOPKY
naHHBIX. Opjnorabnuudple 3ampockl.  Ycenosust BeiOopku. CoenuHenue, 00BeJMHEHHE,
nepeceyeHne M pasHocTh OTHoLeHHH. COpTHPOBKA, arperMpoBaHHe W BIIOXKEHHBIC 3alPOCEHL
Bromucnenns BHytpu SELECT. CoprupoBKka W TIpYNIHMpOBaHHE pe3ynsTaroB. OyHKIHH
arperuposanus. Broxenusie 3anpocsl. Kimouessle cmosa ANY, ALL, EXISTS. 3anpocsr Ha
nobasiieHre, MOAM(DUKALIMIO H yaaleHue JaHHbIX B a3bike SQL. Obecneyenne LEenoCTHOCTH IIPH
Monudukaumu JauHeix. OrpaHudenust uenoctHoctd B SQL. Ompenenenue orpaHudYeHHi
VHHKAJIBHOCTH, NPOBEPKH JIAHHEIX, BHEIIHErO KII0OYa, 3HAYEeHHH 10 ymojyaHuio B A3bike SQL.
XpaHuMble MPOLEAYPBl, TPUITepHl H MpeAcTaBieHMs. Bujel Tpurrepos. lcmons3oBanue
peJCTaBlIeHHH 17 orpaHuueHus moctyna. JIocTyn K [aHHBIM W3 HPHKIAIHBIX IPOrPaMM.
dusnyeckas opranusanus 0a3bl JaHHBIX. XpaHEHHE OTHOIICHUH M MHIeKcHpoBaHue. [Touck u
COPTHPOBKA J@HHBIX B OTHOWIeHHH. Tumbl uHAeKcoB. Muaekcel B-tree. Xemmposauue. 3amura
JIAaHHBIX, IEJOCTHOCTE | coxpanuocTs bJI. Ynpasnenue noctynom k bJI. PesepeHoe konupoBaHue
i BocctanoBnenue b/

Pasgen 8. Cern 1 TeJIeKOMMYHHKAIIHH ,

Knaceuduxarus uadopMaioHHO-BEIYHCIHTENBHBIX ceTel. OJJHOpaHIOBbIe CETH U CETH
‘kiMenT-cepsep'. Yposuu 1 npoTokonsl. KabenpHble n 6eCripoBOHEIE CPEIbI NIEpe/iadi JaHHbIX.
KoMMyTanus KaHajioB, COOOLICHHUH, aKeTOB. BUpTyanpHble KaHaIbl. JTAIOHHAS MOZETE OSI
B3aHMOCBSI3H OTKPBITEIX CHCTeM. Mepapxus ypoBHEH, IPOTOKOJIBI, CTEKH MPOTOKOIOB. Ci1yKObI ¢
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[IOCTOSHHBIM cOeJMHeHHeM u 0e3 moctosuuoro coexmnenus. Monens TCP/IP: yposuH u
BBINONHSAEMBIC (DYHKIHH. AHAJIOrOBble KaHaubl Iepefaud JaHHbX. CrocoOBl MOTYISLUH.
Mopnemsl. Knaccudukanus mozemoB. Croco0bl Iepefaud JaHHBIX (CHMILIEKC, JyIUIEeKC,
[OJYAYTIIEKC). ACHHXPOHHAs M CHHXPOHHas riepeaada. [lnppopble KaHaubl Mepeiadt JaHHbIX.
YacTOTHOE M BPEMEHHOE pasJe/leHHe KaHAIOB. XapaKTEPHCTHKH MPOBOIHBIX JIMHHH CBS3H.
BecrnipoBomuble JuHUMM cBs3d. CrnyrHukoBble Kananel. CHCTeMBI COTOBOH cBssu. KauecTBO
obcnykupanus. [lpomyckHas crocoOHOCTE M ee orpaHuyenus. MakcumaibHas CKOPOCTh
nepenaun.  Bpems  3azepxkku.  Jlormueckoe  KOAMpOBaHHE. CxpemOIupOBaHuUeE.
CaMocHHXpOHU3UpYIONHecs: koAbl CrocoObl KOHTPOJISA TPABUIIBHOCTH Iepeladd JaHHBIX.
CamoBoccTaHaBauBaromuecs Kojasl. CHCTeMaTHYECKHE KOALL AJITOPUTMBI CXKATHs JaHHBIX.
JlokaipHBIE BBIYHCIMTENbHBIE ceTH. Tomomorus cetd. Mertonel goctyna. CelleKTHBHEIE,
cryyaifHble, KOJBIEBBIE METOJBI JOCTYNA H METO/bI JOCTyNa ¢ PE3epPBHPOBAHHEM BPEMEHH.
BBICOKOCKOPOCTHBIE JIOKAIBHEIE ceTH. OIHOPaHTIOBEIE H KIHEHT-CEPBEPHbIC METOMBI HOCTYIA.
MHOKECTBEHHBIH JOCTYI ¢ KOHTpoleM Hecyiueil u oOHapyxenneM koHpmukroB (CSMA/CD).
MapkepHBle METO/IBI J0CTYIIA: MapKepHoe Koibllo, MapkepHas mmHa. CereBoe obopynoBaHue
NOKaIbHBIX ceTeil. CeTeBble ajanTepbl, MOBTOPHTENH, KOHIIEHTPATOPBI, MOCTBL AJIIOPHTM
paBoTE MOCTa. Pa3HOBHAHOCTH KOMMYTATOPOB. AITOPHTM HOKpbIBalOliero nepesa. Cerepble
onepanuoHHbIe cicTeMbl. DYHKIHN CETEBBIX ONEPALMOHHBIX CHCTEM: YIPaBJICHHE JIOKAIbHBIMH
pecypcamu, opraHusauds ceTeBoif paborbl. TeXHOTOrMH paclpelesieHHbIX BbIYHCICHUM.
CtpykTypa ¥ MH(pOPMAIHOHHBIE YCIYTH TEPPUTOPHAIbHBIX ceTeH. [IpoToKoIbl NPHKIIaJHOrO
YPOBHL.

Pasnen 9. BIM-cuctembl

BIM-TexHONOTHH B IIPOEKTHPOBAHHH H cTpouTenscTBe. Kiaccubukauus 31aHHMIL,
COOpYIKEHHIT ¥ MHIKEHEPHBIX CHCTeM. [IpoekT i npoekTHas JokymeHTtauus. CTpyKTypa IpoeKTa
00beKTa KaUTATLHOTO CTPOMTENbCTBA, OCHOBHBIE JTanbl pa3pabOTKM, OKCIEPTH3bI H
YIIPaBICHUS. TIPOEKTOM. APXHTEKTYpHble, OOBEMHO-IUIAHHPOBOYHBIE M KOHCTPYKTHBHBIE
peleHus 30aHuil M CcOOpy)KeHHH. MeToasl MONENMPOBAHMS M pacyeTra CTPOHTEJIBHbIX
KoHCTpyKImit. Croco0bl M TEXHOTOTHH CTPOMTENBCTBA 3MAHHH M IOJ3EMHBIX COOPYIKCHHI.
Hudopmaimonnsle TexHojorun B crpoutenscTBe. Cymmuocts CAIIP u BIM-TexHOJIOTHM.
[Tporpammuoe obecneuenue CAIIP u BIM-rexuomnoru.

Paszmen 10. CucremMbl HCKYCCTBEHHOI0 HHTELIEKTA

OCHOBHBIE IIOHSITHS MCKYCCTBEHHOro wMHTe/ulekTa. CpeacTBa HMHTEIUIEKTYalu3aliu
uHpopMalMOHHLIX cucTeM. Jlormdeckuit BpiBoJ mHpu oOpaboTke 3HaHMH. JleNyKTHBHBIH
JIOTHYeCKHUH BLIBOA (MpsMoii U oOparHslii) MHxeHepus 3BaHui. MeTo/bl U TNkl IOCTPOCHHUS
a3 3uanuit. HedeTkue MOJIENN B CHCTEMAx YIPABICHHUS H IIPOEKTHPOBaHHA. MoJIEIH MPHHATHS
perenuit. ITpoeKTHPOBaHHE MEXAHA3MOB JIOTHYECKOr0 BBIBOJIA. DKCIEPTHBIE cHeTeMbl. Mozemn
[Ipe/ICTABNEHAS 3HAHHMHA B TEXHHYECKHX cHcTeMaX. Hakornenue sHanuil u ux obpabotka mpu
cosmanun CUM. MHcTpyMmeHTalbHBIE CpeicTBa pPa3pabOTKH OKCHEPTHBIX CHCTEM. SI3BIKH
IPOrPAMMHPOBAHHS CHCTEM MCKYCCTBEHHOTO HHTEJUIEKTa. VHTCIIEKTyajlbHbIE TEXHHYECKHE
o6bextel. HelfpoceTeBble Mozienu W anroput™el ymnpasienus na ocnose MHC. Buasr MHC.
O6nactu npumenenus MHC.



Paznen 11. TexHOJO0THH HHTELIEKTYAILHOI0 AHAJIH3A IAHHBIX

ABTOMaTH3MpOBaHHOE NpuobpereHie 3HaHWH. MammnHoe oOydenue. MHAYKTUBHEIA
BBIBOJl, OCHOBAHHEIH Ia IpeleaeHTax. TpaccupoBka H cucTeMa 0ObACHEHHH. BBeneHue B
XPAaHHIMIA JAHHBIX, OCHOBbI KOHIIEIIMH XPaHMUIMIUA JAHHBIX. TeXHONorus pa3pabdOTKH H
BHEJIPEHHs] XPaHMIHLIA JaHHBIX: JTallbl MPOEKTa, BBIOOP MOJENH JAHHBIX, BHIOOP CTPYKTYPHI
XPaHHUJIUINA JAHHBIX. XPaHUIUIIE MeTalaHHEIX (perno3utapuil). 3arpy3ka XpaHHIHINA JaHHbIX.
Anamus pannbix: OLAP. Beenenwe B Data Mining. Data Mining kak 4acTh phIHKa
uH(pOpMaNHOHHEIX TexHonorui, Knaccupukanus anamatadeckux cucreM. Ortnuyaus Data Mining
OT JPYrMX METONOB aHanW3a JaHHBIX. [lepcriexTHBBI TexHosnoruu Data Mining. OOBeKTEI,
aTpubyThl, MX XApakTePHCTUKH. M3MepeHHs M wKanbl. Tunsl HaGopoB NaHHBIX. DoOpMaThl
xpanenus ganuex. Knaccudrikauus BuoB Januex. Meragannsie. Knaccudukanusa craguii Data
Mining. BeisiBnenue 3akoHoMepHOCTeH (cBo60IHBIH noKcK). IIporHocTHYIecKoe MOACTHPOBAHHUE.
Knaccuukanus meronos Data Mining. Cratuctuueckne u kubOepnetuueckue Mmetonnl Data
Mining. Csoiictea metosios Data Mining. Knaccuduxanus v knacTepusanusl; 00LIee U pasimymsl.
Iporuosuposanue. Crarucrideckne Metoisl. Jlepesbst pemennii. ITMC texuonorun. Monenu
npejcTaBieHus JaHHbIX U 3Hanuii B ['HC.

Pasznen 12. IlIpoekTupoBanue cucTemM

Konnemnmust cioupx cucteM. [Toaxo/p! K aHaau3y U IPOEKTHPOBAHHUIO CIIOIKHBIX CHCTEM.
KuzueHHbI UKD mporpamMmuoro obecrnedenus. OcHoBHble cragaprel. CASE-TexHOnOrHu.
CASE-cpenctea. Ocobennoctd npuMmeHeHus. PaspaboTka TEXHHYECKOTO 3aJaHHs Ha
aBTOMaTH3MpoBaHHyI0 cucteMy (AC). OyHKIHOHATBHOE MOJEIHpoBaHKe cucTteMbl. CraHaapt
IDEF0. Meromonorus (QyHKUHMOHAIRHOTO MojenupoBanus. AHanmus wmozeneil IDEFO.
dynximonansHo-ctonMoctHbii anann3 ABC. 1Toaxoj Ha oCHOBE IOTOKOB JaHHBIX. Mojenu
nokymentoobopora. DFD. Ilpoektnposamme 06a3 JaHHBIX M 3HaHWi. Hopmanusauus.
MojienpoBanie CTPYKTYp [aHHBIX M TeHepanus 0a3 JaHHLIX Ha ocHoBe ER-mmarpamMmbL
O6bexkTHO-OpHeHTHpoBaHHbIX noaxon. UML. CrpykTypHble JuarpaMMbl W JIHarpaMMmbl
nosenenus. IKtaccel. [enepanus ucxoanoro koja kiaccos. Pacumpenue a3sika UML. Ipodunu.
[1la6noubl. Framework. I'mOkue Metomosoruu paspadorku. Rational Unified Process. Open
Unified Process. ITponeccusiii noaxon. Horamuu BPMN. eEPC. Ericsson-Penker. Dnementer
yipasineHus npoektom. Jluarpamma anta. [{narpamma PERT. Mmuranuontoe MoJennpoBanue
CHCTEM.
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