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1. O01acTh NpUMEHEHHS] M HOPMATHBHbBIE CCHLIKH

[IporpaMMa BCTYNHTENBHOTO HWCHBITAaHHS CcOpPMUpPOBaHA Ha OCHOBE (QeaepabHBIX
TOCYJApCTBEHHBIX 00pa30BaTeNbHBIX CTAHJAPTOB BBICHIETO OOpa3oBaHUS IO MpPOTrpaMMam
CIICLIMATTUTETA WIIA MarucTpaTyphl.

2. CTpyKTypa BCTYNHUTEJIbHOI0 IK3aMeHa

BerynuTenbHoe UcibITaHHE OCHOBHOM 00pa30BaTelIbHOM MPOTrpaMMBbI BBICIIIETO 00pa30BaHUs
— IIPOTPaMMBI ITOATOTOBKY HAYYHBIX U HAYYHO-TIEArOTMUECKUX KaapoB B aciupanTtype CUCTEMHBIN
aHanu3. Maremartuueckoe MonaenupoBanue. MHQopMaIMoHHbIE TEXHOJOTHU COCTOUT U3 JIBYX
YyacTeil: OlEHKU WHIUBUYAbHBIX JOCTHKEHUU (MOPT(HOINO) M OLEHKH 3HAHUM 1O HaIpaBICHUIO
MOATOTOBKH (coOecejoBaHue).

MakcumanbHass BO3MOXKHAsE OIIGHKa 3a 00€ 4YacTH BCTYNHTEIBHOTO HWCIBITAHUS T10
cnenuaibHocT cocrtasiisier 100 0ayuioB.

Jlis y4acTus B KOHKYpPCE MO HWTOTaM BCTYNUTEIBHOTO HUCHBITAHUS IO CHEIHATIbHOCTH
HeoOxoauMo HabpaTh cymMapHo He MeHee 30 OamnoB. OleHKa 3a BCTYNMUTEIbHOE MCIBITAHHUE TIO
CHEIUaIBHOCTH OT 1 10 29 6aioB cuuTaeTcs HEYAOBIETBOPUTEIHHOIA.

2.1. Ouenka MHIAMBHAYAJIBHBIX AocTH:KeHUil. CTpykTypa noprdoano MakcumanbHas
BO3MOJKHAsI OLICHKA 32 MHAUBUIYaIbHBIC TOCTHKEHUs (TopTdonno) coctapisieT S0 6aios.

Jljis yyacTusi B KOHKYpCe OLEHKH WHIMBUIYAJTbHBIX JOCTHXEHHUH (TTOpT(HOoIHM0) aOUTyprueHT
MOJKET MPEICTaBUTh CIAEAYIONINE JOKYMEHTHI, MOATBEPKIAIONTNE €T0 JOCTHKCHHUSI:

1) JlokyMeHTbI, MOATBEPKIAIOIIHE ONMBIT HAYYHO-HCCIET0BATEIbCKON 1eATeILHOCTH
aduTypHueHTa.

a. Jloxmampl Ha MEXIYHAapOJIHBIX U POCCUHUCKUX KOH(PEPEeHIMsIX, HAYYHBIX CEMUHapaXx,
Hay4YHbIX IIKOJaX M T.A. IO HalpaBieHUIO OyAylIero AUCCEPTAMOHHOIO MCCIIEOBaHUS.
[ToaTBepxaaeTcs nmpencTaBieHueM NporpaMMbl KOHpepeHuu, JuIuioMa (cepTudukara) yyacTHHUKA.

b. OnyOnuKOBaHHBIE WU MPHUHATHIC K IMyOJIMKAIMKM HAay4YHbIE paOOTHI (CTaThH, JOKJIAILI B
cOopHuKax A0kiaaaoB). IloaTBepxmaercss MpenCTaBICHUEM 3JIEKTPOHHBIX KOIMUN IMOJIMHHHUKOB,
CCBIJIKOM Ha OTKpbIThIE HCTOYHHMKH, CIPABKOM U3 peJakUMM O NPUHITHM K MyOJUKaluu C
00s13aTeNbHBIM yYKa3aHHUEeM HOMepa >KypHaia U cTpaHull. [lyOnukanun T0IKHBI OTHOCUTHCS K TOMY
K€ HaIpaBJICHUIO, YTO U TeMa OYyyLIero TUCCePTAIMIOHHOTO UCCIIEOBAHMUS.

c. CBuaeTenbCcTBa 0 rOCYAAPCTBEHHOM pEerucTpaluy nporpaMm U 06a3 JaHHBIX, MATEHTHI Ha
M300peTeHus], NaTeHThl Ha MOJIe3HbIe MOJENH, U TPOY.

d. VYyactue B Hay4yHO-UCCIEIOBATENbCKHX IPOEKTAaX, AaKaJEeMHYECKHUX TIpaHTax.
[TonTBepkaaercs NaHHBIMU MPOEKTa (Ha3BaHWE, HOMEp TpaHTa, (HOHMI), KOHTAKTHBIMHU JTaHHBIMU
PYKOBOJUTENS MMPOEKTA U KpaTKoW aHHOTaruel (He 6omee 200 coB), pa3bsICHSIONMIECH CyTh pabOTHI
abuTtypueHra.

2) PexomeHaTebHOE MUCHMO OT IIOTCHIIUAIEHOTO HAYYHOTO PYKOBOJUTEIS TUIAHUPYEMOTO
JMCCEPTAllMOHHOTO HCCIEA0BAHUS, B KOTOPOM OTPa)KEHO €ro COIJIache BBLICTYNUTH HAYYHBIM
PYKOBOJIUTENEM aOUTYpUEHTa B AaclHUpaHType, a Takke, NPU 3HAKOMCTBE MOTEHIIHAIbHOTO
PYKOBOJAUTEINS ¢ HAYYHOU M y4eOHOU AesITeTbHOCThI0 aOUTYypUEHTA, €€ XapaKTepUCTHKA.

3) Onucanme mucCAeI0BATEIbCKOr0 MpoeKTa (He Ooiee YeThIpeX CTPAHUI]), KOTOPHIM
MOCTYMAIOLIUI MpeAnojaraeT peai3oBaTh BO BpeMsi 00yueHHUsl B aclUpaHType (Ha pyCCKOM WIIU
aHTJIMICKOM si3bIKe). OnMcaHue MPOEKTa JOJKHO CONEPKATh:

a) aKTyaJIbHOCTh - KPaTKoe BBEACHHE B 00JACTh MPEANOIaraéMoro MCCIeOBaHNUs, TEKyIIee
COCTOsIHUE BBIOpaHHOM OTpaciuy,

0) hopMynHpOBKY MPOOIEMBI UCCIICIOBAHUS M HAYUYHYIO HOBHU3HY;

B) LIEJIM U 33]1a4M MCCIIEOBAHMS,

') 000CHOBaHUE TEOPETHUUECKON MM MPAKTUYECKONH 3HAYUMOCTH;




1) KpaTKOe OIMUCaHHUE MPEJIoaraéMbIX MOJAXOJ0B U METOJOB B PEIICHUH MOCTABJICHHBIX
3a7ad4.

2.2. Kputepum oneHku noptdoiuo

Kpurepuii oueHkun Kosn4ecTBo 6asi1oB
Joxnaapl Ha KOH(epeHUusaX MakcumyM 5 0a/10B
¢ myOMKaruen J0KJIaI0B (3a KaKIyIo) 2 Oana
0e3 myOIMKaIy JOKIAA0B (32 KaKIyI0) 1 0at
Iyoaukanus Hay4YHbIX padoT Makcumym 20 0a10B
Ilyoaukayus 6 ycypuane unu é coOopruxe 00K1a008, unoexkcupyemom ¢ Web of Science/Scopus:
myOJIMKaIKs B )KypHase neporo kBaptuiis (Q1) 6e3 coaBTopoB 20 6amioB
nyOnuKanus B )KypHase neporo ksaptuis (Q1) B coaBTopcTse 19 6annos
nmyOnuKanus B )KypHaje BToporo kBapTuiia (Q2) 6e3 coaBTopoB 18 6amnos
nyOnuKanus B )KypHaje BToporo kBapTuiia (Q2) B coaBTOpCTBE 17 6annos
nyOnuKanus B )KypHaie Tpetbero ksaptuis (Q3) 6e3 coaBTopoB 15 6annos
myOnuKanus B )KypHaje Tperbero kaptuis (Q3) B coaBTOpCTBE 14 6annos
nyOnuKanus B )KypHaje yerBepToro kBapTuiisa (Q4) 6e3 coaBTopoB 13 6amnos
nmyOnauKanus B )KypHaje yerBepToro kBapTuiisa (Q4) B coaBTOpCTBE 12 6annos
nyOnauKanus B )KypHase 0e3 KBapTuiisi 6e3 COaBTOPOB 11 6annos
nmyOnuKanus B )KypHaje 0e3 KBapTHIIs B COAaBTOPCTBE 10 6amnoB

Ilyonukayusn 6 scypnane, exooauem 6 Cnucox D HUY BIIII:*

0e3 cCoaBTOPOB 12 6annoB

B COABTOPCTBE 10 6amnoB

Ilyonukayus ¢ ocypnane uau 6 cOOpHUKe O00K1a008, He unoexkcupyemom 6 Web of
Science/Scopus:

[TyOnuxanus B xypHaine u3 ciucka BAK 6e3 coaBTopos 8 6amioB
[Iy6nukauus B xxypHazue u3 cnucka BAK B coaBropcTse 6 6ayoB
CBuHIeTe/IbCTBA 0 TOCYAAPCTBEHHOM perncTpauuu nporpamMm u 0as 5 danioB

JAHHBIX, IATEHTHI HA H300peTeHUs1, IATEHThI HAa MOJIe3HbIe MO/IeJIH,
U MpoY.




YuyacTue B HAY4YHO-HCCJIEI0BATEJIbCKHX MPOEKTAX 5 6ansi0B
PexomenaaTesibHOE MMCHMO OT MOTEHIUAJBLHOI0 HAYYHOI' O 5 dansi0B
PYKOBOAUTEIS

Onucanue ucc/Ie10BaATEIbCKOI0 MPOEKTA no 10 6anioB

* Cnucox D HMY BIID npeacrapieH mo cebuike: https://scientometrics.hse.ru/list_d

OrnieHKa HHIUBHUIYATbHBIX TOCTHKECHUN TTPOBOIUTCS Ha COOSCETIOBaHHH.

Munumanvuoiii 06ann (neyoosnemeopumenvHas oueHka) 3a nopmeonuo — 0o 9 o6annos
SKJIIOYUmMENbHO. /[1a yuacmusn 6 KOHKypce no umozam OUeHKU UHOUBUOYATIbHBIX OOCHIUNCEHUIL
Heo0x00umo naopams cymmapHo ne menee 10 6annoes.

2.3. Crpykrypa W mnpoueaypa InpoBeJdeHMSs OLEHKHM 3HAHMH 10 HANpPaBJIECHHUIO
MOJAr0TOBKH (co0eceqoBaHue)

MakcumanbHass BO3MOXKHasi OIlEHKa 3a coOecenoBaHue cocrasisier 50  Gamnos.
CobecenoBaHuE COCTOUT U3 IBYX YacTel.

1) OtBeT Ha BOMPOCHI B COOTBETCTBHH C HAIPABJICHHOCTHIO (HAyYHOW CIEIMAIBLHOCTHIO)
OyIymier Hay4YHO-HCCIIeIOBATEeIbCKOM paboThl (amccepramnuu). AOUTYpHEHT BBIOMpacT OWIIET,
CoJIeprKalllui Ba BOIpOca U3 MPEJACTaBICHHBIX B IpOrpaMMe co0eceJOBaHUS TEM.

AbGutypuenty npenocrasiugercd 30 MUHYT Ha MOATOTOBKY. B Xoje oTBeTa KOMUCCHST MOYKET
3a/laBaTh yTOYHSIONMME BOMpOChl. OIlleHKa 3a OTBETHl MO KaXXJIOMY M3 BOMPOCOB COCTaBISIET
MakcuMyM 15 Ganos.

2) becena mo miuaHUpyeMOMY HAaINpaBiIEHUIO HCCIEAOBAHUNA. AOUTYpUEHTY HEOOXOIUMO
PacKpbITh CJENyIOIIMe BOMPOCHL: TMpeArnonaraeMas TéMa HAay4YHO HCCIEI0BaTEeNIbCKON padoThl,
bopMyIHpoOBKa MpOOJIEMbI, IIeM €€ HCCIIEOBaHUs, HOBH3HA. B Xo/e OTBeTa KOMHCCHUS MOXKET
3a/laBaTh yTOUHAIOIMME Bonpockl. OleHKa 3a JaHHYIO 4acTh coOeceOBaHMsI COCTABIIAET MAKCUMYM
20 6anos.

CobecenoBanue NPOBOJUTCS HAa PYCCKOM WM aHIJIMMCKOM f3bIKE (IO  JKEJIAHUIO
abuTypueHTa), coOeceloBaHHME MOXET TMPOBOJUTHCS JUCTAHIIMOHHO C  HCIOJb30BaHUEM
WH(POPMAIIMOHHBIX TEXHOJIOTHIA.

2.4. Kputepum onieHKH codece0BaHUA

Kpurtepun oueHuBaHus 0TBETA 10 BONPOCAM IPOIrPaMMBbI Bbaxnbl
colece10BaHUA
OtBer mnoONHBIA, 0€3 3aMeyaHHUil, MPOJEMOHCTPUPOBAHBI 3HAHUSA  TIO 14-15

CIIEIIMaIbHON TUCITUIIINHE

OTBeT MOJIHBIN, C HE3HAYUTEJIbHBIMU HEAOYETaMHU, MPOAEMOHCTPUPOBAHBI 11-13
3HaHUS MO CHEeIUATbHON TUCIMILUIMHE

OTBET MOJIHBIN, C HE3HAUYUTSIbHBIMHU 3aMEUaHUSIMHU 6-10

OTBeT He MOJIHBIN, C CYIIECTBEHHBIMU 3aMEYaHUSIMU 3-5

OTBeT Ha OCTaBJIEHHBIN BOIIPOC HE J1aH 0-2




KpuTtepun oneHnBaHusi 0TBETA MO VIAHUPYEMOMY Banabl
HANPABJICHUIO MCCJICOBAHUN

OtBer moJIHBIN, O€3 3aMeuaHW, MPOJEMOHCTPUPOBAHO MPEICTABICHHE O 20
IJITAHUPYEMOM HAIPABIICHUH MCCIICIOBAHUN

OTBeT MOJIHBIM, ¢ HE3HAUUTEIbHBIMU HEA0YETAMM, MPOAEMOHCTPUPOBAHO 16-19
MIPEICTAaBICHHUE O TUIAHUPYEMOM JIUCCEPTALIMOHHOM MCCIIEA0BAHUN

OTBeT NOJIHBIHN, C HE3HAYNTEIILHBIMH 3aMEUYaHUSIMU 11-15
OTBeT He MOJHBIN, C CYIIECTBEHHBIMU 3aMEYaHHUSIMU 7-10
OTBeT Ha NMOCTaBJIEHHBIN BONPOC HE JIaH 0-6

B cnyyae nabGopa aGuTypueHTaMu PaBHOTO KOJMYECTBA OaIoB (MOJYMPOXOIHOTO Oasia),
MIPEUMYIIECTBO TOJy4aeT aOUTYPHUEHT, COOTBETCTBYIOIIMM MEPEUMCICHHBIM HUXKE KPUTEPUSIMHU.
Kpurepuu nipeacraBieHbl B Opsiike yObIBAaHUS 3HAUUMOCTH.

1. omienka 3a cobecej0BaHMUE;

2. OIICHKA 34 HHAWBUAYAJIBHBIC TOCTUIKCHHA,

3. IIporpamma codeceqoBaHus

K cobecenoBannio aOUTypuEHT TOTOBUTCS IO TEMaM OAHOTO U3 3 OJOKOB B COOTBETCTBUU C
HaIPaBJICHHOCTHIO (HAYYHON CHEIMaTbHOCTBIO) OYyIyIIell HaydyHO HCCIIEI0BATEIbCKON pPadOThI
(muccepTanmm), yKa3aHHOH B 3asBJICHUU O MOCTYIUICHUU B aCITUPAHTYPY.

Baok 1. Hayunas cnenuajbHocTh 2.3.1. CucTeMHBIH aHaIU3, yNIpaBjieHne U 00padoTKa
uHpopmanun

1. Ocnognvie nonamusa u 3a0auu cucmemnoz0 ananu3a

[loHsiTHE O CHUCTEMHOM MOAXOAE, CUCTEMHOM aHaJn3€. BplIeiaeHue CUCTEMBl U3 CpENbl,
onpezeneHue cucreMbl. CHUCTEMbl U 3aKOHOMEPHOCTH HX (DYHKIMOHUPOBAHMS U Pa3BUTHSL.
VYnpaBisieMocTh, JOCTUKUMOCTb, YCTOMUYMBOCTh. MoOJeNnn cUCTeM: CTaTUYeCKHUe, TUHAMUYECKUE,
KOHIIENITyaJIbHbIe, TOMNOJOrHYecKue, (popmanu3zoBaHHbIE (Ipolenypbl (opMaauzanuu Mojenen
cucteM),  MHGOPMALIMOHHBIE,  JIOTMKO-JIMHIBUCTHYECKHE, CEMaHTHYECKHE,  TEOPETHKO-
MHOXKeCTBeHHble W Ap. Kunaccupukauuss cucrem. EcrecTBeHHble, KOHIIENTyalbHbIE U
UCKYCCTBEHHBIE, NPOCTBIE M CIIOXHBIE, IEJICHAIIPABICHHbIE, LEJeNojaralue, akTUBHbIE U
NaCCHBHBIE, CTAOWJIbHBIC M pa3BUBAIOLINECS CUCTeMbl. OCHOBHbBIE METOIOJOTUYECKHE MPUHIIUIIBI
aHaJau3a CUCTEM. 3a/Jauyd CUCTEMHOIO aHanu3a. Posp dermoBeka B pEIIEHUHM 3a7a4 CHUCTEMHOIO
aHaau3a.

2. Memoovt onmumuzauuu

MartemaTnueckoe nporpaMMupoBaHue. THIbI SKCTPeMyMOB (DYHKIIMIT MHOTHX MEePEMEHHBIX,
YCIJIOBHUS JIOKAJIBHOTO AKCTpEeMyMa, MeTol MHOkuUTenel Jlarpanka. OCHOBHBIE MTOHSATHUS BBITYKJIOTO
nporpamMmupoBanus. Cennosele Toukd. Dynkumsa Jlarpanxa. Teopema Kyna — Takkepa u ee
reoMerpuueckass  uHTeprperanus. COBpEeMEHHbIE  METOAbl  TPAJAMEHTHONM  ONTHUMM3ALUU.
dopmynupoBKa 3amauu JuHeHHoro mnporpammupoBanus (JIIT), skoHoMuYeckass MHTepHpeTaIus.
[TonsiTust onopHoro miaHa U 0aszuca, BHIPOKIACHHOCTh U HEBBIPOKJAEHHOCTH 3aAau JIII, ocHOBHbIE
npuHUMNbl cuMiieke Merona. OcHoBHble TeopeMmbl JIII. Ilotokm B cerax. Teopema dopna —
Qankepcona. TpaHcmopTHas 3ajmada. J[uHamuueckoe nporpammupoBanue. IIpumeps! 3anad,
peIIaeMbIX METOAOM JUHAMUYECKOTO MPOrpaMMUpPOBaHMs. 3ajadya ONTUMAJIBHOIO YIPAaBICHUSA U
npuHIMN Makcumyma [loHTpsiruHa.



3. Anzeopa

JIuneitHoe npocTpaHcTBO. JInHelHasa 3aBucuMocTh. basuc. Cuctempl TMHENHBIX ypaBHEHUI
(CJ1Y). Kpurepuii coBmectHoctu CJIY. OOpatHas u TmiceBmooOpaTHas maTpuilbl. JIMHEHHBIC
onepatopel. CoOOCTBEHHBbIE BEKTOPbl M COOCTBEHHbBIE 3HAUEHUsS KBAJpaTHOW MATPHUILI U
CUMMETPUYHOM KBAJAPATHOW MaTpulpbl. JMaroHanusanuss MaTpULbl JMHEHHOIO OIEparopa.
CuHrynspHple 4uciaa MPSIMOYTOJBHBIX MATpUIl U HMX CBSA3b C COOCTBEHHBIMU UHCIAMHU
aCCOLIMMPOBAHHBIX MATpUll. MaTpuyHbIe pa3iokeHus (CUHTYIsIpHOE pasiioxkenue, QR

paznoxenue, LU-pasznoxenue, pasnoxeHue Xoieukoro). CkanasipHoe MPOU3BEICHUE.
OptoronansHocTh. [Ipornecc oproronanuzanuu I'pama — llIMunra. bunuHeiinble U KBaJpaTUYHBIC
dbopMbl. 3HaKoONpeeJeHHbIE U TOMXYyONpeeieHHbIe KBaJpaTuyHblie (OpPMBI M MX CBOWCTBA. 3
Teopema Ileppona-®pobGenuyca st HeOTpULIATEIbHBIX MaTpull. CTENeHHON MEeTOJ OThICKaHUS
MaKCHUMaJIbHOTO COOCTBEHHOI'O YHMCIIa U COOTBETCTBYIOIIETO COOCTBEHHOIO BEKTOPA; YCIOBHS
cxogumoctu. [lonstue rpynnel. HopmanbHbiid nenutens W (aktop-rpynma. Pemerku u
nonypemeTku. bynesa anreopa.

4. Ocnoevl meopuu eepoammuocmeii u mamemamuyeckou cmamucmuku CiaydaliHbIe
BEJIMYMHBI. PacnpeneieHne QUCKPETHBIX CIYyYalHBIX BEJIWYMH. XapaKTEPUCTUKHU PaCIpEICICHHI.
OcCHOBHBIE 3aKOHBI PACHPENENCHUS HENPEPBIBHBIX CIyYalHbIX BEIUMYMH. DYHKIHMH IJIOTHOCTH
pacnpeneNieHus, CBOMCTBA W KBAaHTWIM OJHOMEPHOM, IBYMEPHOM M N-MEPHOW HOPMaJIbHOU
ClIyyalHOM BennuuHbL. Pacnpenenenuss xu-kBaapar, CreroneHta, CHenekopa — @Pwumepa,
JIOTHOPMAJIbHOE U paBHOMEpHOE. 3akoH Oonpmux uucen (B ¢opme YUeOblmeBa) Kak BBIpaXKEHUE
CBOMCTBA CTaTUCTUYECKON YCTOMUYMBOCTH cpeaHero 3HaueHus. LleHTpanbHas npeaenbHas Teopema.
['enepanbHasi COBOKYMHOCTb, BBIOOpKAa M €€ OCHOBHBIE XapaKTEpUCTHKU (CpelHee 3HayeHHeE,
IUCHEepCUs, aCUMMETpHs, KBAHTWUIM, (QYHKUUU pacrnpeneneHus U 1mIoTHocTH). [lonsTue
CTaTUCTUYECKOW THUNOTE3bl M CTAaTUCTUYECKOro KpuTepus. OCHOBHBIE TIOHSTHUS TEOPHUH
CTATUCTUYECKHUX OLICHOK U CBOICTBA OLICHOK (HECMEIIEHHOCTh, COCTOSTEIbHOCTh, ACUMIITOTUYECKAS
HOPMaJIbHOCTb, () (PEKTUBHOCTD ).

5. Hzpvt u pewenusn

Knaccudukanuss 3amad npuHATHS pelmIeHUH. OTanbl TpUHIATHS pemeHud. Monenu
WHAUBUAYaIbHOTO BbIOOpa. OTHOIIEHMS HOpsAaKka U KBasunopsaka. OyHkuus BbiOopa. [loHsTHS
HACJIEAyEeMOCTH U HE3aBUCUMOCTH. Teopus MoJae3H0CTH. DKCIEPTHBIE METO/IbI B IPUHATUN PELICHUN.
[TpunsTie pemenuii mpu MHOTUX Kputepusix. MuoxkectBo [lapero. Ilpouemypsl BeiOOpa uyactu
MHOkecTBa [lapeto. MeToabl peleHrss MHOTOKPUTEPUAJIBHBIX 3a1a4: METOBI CBEPTKH, IIOPOrOBBIE
Metoabl. AHanu3 3¢ dextuBHOCTH 3aTpaT AD3 (MeToas! 3aTpaThl — 3 dekT). HeueTkue MHOXKECTBA
1 anrebpa HeueTKuX MHOXecTB. HeueTkue otHommenus. [Ipunnun o600menus 3ane. Heuerkue uncna
U HeueTKas apudmernka. MHOrOKpUTEpHAIbHOE MPUHITHE PEIICHUI PU HEUYETKUX OTPaHHYCHUSX.
HekoonepatuBHble uUrpbl. AHTaroHUCTH4Yeckue wurpbl. Pemienne wmatpuuHoil wurpsl. [lonsATHe
crparerud. JlomruHaHTHbIE cTpaTteruu. PaBHoBecue no Hanry B YMCTHIX M CMENIAHHBIX CTPATErUsX.
Koonepatususlie urpsl. fnpo. Llena urpsr llennu. IIpoctsie urpsr.

6. Anzopummol u epIYUCIUMENLHAA CTIONHCHOCHLD

ANTOPUTMBI U CTPYKTYpPBI JaHHBIX. ACHMITOTUYECKUN aHAJIU3 CIIOXKHOCTH aJIrOPUTMOB.
[Togxoapl K TNPOEKTHPOBAHMIO aNTOPUTMOB:  «pa3lesidii W BIACTBYW», JUHAMHUYECKOE
IIPOrpaMMHMPOBAHUE, JKaHAsl CTPATErUsl. AJITOPUTMBI COPTUPOBKH, IBOMYHOIO TOMCKA. AJITOPUTMBI
Ha rpadax: 06xoj rpada, mouck KpaT4aliiux MyTen, MOCTPOEHUE MUHUMAIILHOTO OCTOBHOT'O JIepeBa.
JIBouuHbIC JIepeBbs TIOMCKA, KYy4Yd, XEII-TaOJHUIIbI. Mamuna Teropunra. Tesuc Yepua.
Hepaspemmmocts npobaemsl octanoBa Mamuubl Teropunra. 4 Knacest 3amau P u NP, mpumeps.
Ceogumocts 3anau o Kapny u Teropunry. NP-nonnota. Teopema Kyka.

7. /luckpemmnulit ananu3 u npeocmaeieHue 3HAHUIL

KoMOuHaTopHble METOJbI IUCKpETHOro aHanuza. Kiaccuyeckue 3ajayd KOMOMHATOPHOTO
aHanu3a. Pa30bmenus wu pasmemeHus. OCHOBHbIE KOMOHMHATOPHBIE TOXXIECTBA. 3aJaddl O
KoJupoBaHuu MHpopManuu. [lepeunciurenbHblie 3a/1a4yd O Ha3HAYCHUSIX. bUHapHbIE OTHOIIEHUS U
rpadsl. CriocoOsl npeactasienus rpados. [lytu B rpade. Cesznocts. Teopema 0 CBA3aHHOCTH ABYX



BEPIIIMH, UMEIONINX HEUETHYIO JIOKAJLHYIO CTeNeHb. MakcuMallbHOe Yncio pedep B rpade ¢ n
BEPIIMHAMH U K CBSI3HBIMU KOMITOHEHTaMU. JlocTaTouHOE yCIIOBHE CBA3HOCTH Tpada ¢ n BepIInHaAMHU.
JlepeBbs. CBSI3aHHOCTD JIIOOBIX JIBYX BEPIIMH JepeBa €IUHCTBEHHBIM MPOCTHIM myTeM. [IpoGiema
BU3yaJiM3alluu JAepeBbeB. PopMain3Mbl, OCHOBAHHBIE Ha MaTeMaTHueCcKou Jioruke. COBpEMEHHBIE
JIOTUKU. JIornyecKkuil BBIBO/I.

Ocnosnasa numepamypa

1. AiiazsH C.A., Mxurapsu B.C. Ilpukiagnas ctaTUCTUKa U OCHOBBI 3KOHOMETPUKU. — M.:
FOHUTUN, 1998 (pazaenst 1 u 2).

2. Anizepman M.A., AneckepoB @.T. Beibop BapuanToB (0cHOBBI Teopuun). — M.: Hayka,
1990.

3. AxumoB O.E. JluckperHas maremaTuka: JIOTMKa, Irpynnsl, rpagel. — M.: Jlaboparopus
bazoBrix 3uannii, 2001.

4. AnexkceeB A.A., maes J[.X., Ky3pmun H.H., fIkoBnes B.b. Teopus ynpasnenus. — CII6.:
Hzn-so CIIGIDTY «JIDTU», 1999.

5. AneckepoB @.T., Optemryk I1. «Boeibopsl. ['omocosanwue. [Taptumy — M.: Axanemus, 1995.

6. AneckepoB @.T., Xadbumna OD.JI., IBapu J[.A. bunapubie oTHOmIEHUSs, Trpadsl H
KOJIJIEKTUBHBIC pemeHus. — M.: ®uzmatiut, 2013.

7. Adanackes B.H., Koamanosckuii B.b., Hoco B.P. MaremaTnueckas Tteopus
KOHCTPYUPOBAaHUs CUCTEM yIpaBieHus. — M.: Beicias mkomna, 2003.

8. AdanacreB B.H. Ympasnenue HeomnpeneneHHbIMU JUHAMHYECKHUMH OObEeKTaMU. — M.:
®duzmatiut, 2008.

9. bacakep P., Caatu T. Koneunslie rpadst u cetu. — M.: Hayka,1974.

10. bexnemumes /I.B. Kypc ananmutuueckoit reoMeTpun U JuHeHHON anredpsl. — 10-¢ u3gm.,
ucnp. — M.: ®uzmatiut, 2005.

11. BacunbeB @.I1. MeToas! ontumuzanuu. — M.: @akropuan [pecc, 2002.

12. A. JI. Bacun, B. B. Mopo3zoB Teopus urp u Mojenu MateMaTU4e€CKOM SKOHOMUKH. — M.,
Makec IIpecc, 2005.

13. Bentuens E.C. HccnenoBanue onepanuid. 3agadyu, MPUHIUIBI, METOAOJIOTUA. — M.:
Hayxka, 1988.

14. Bentuens E.C., OBuapos JI.A. Ilpuknaansie 3aJjaun Teopun BeposaTHocTed. — M: Panuo
U CBsA3b, 1983.

15. Bunbepr 2.b. Kypc anredper. — M.: @akropuan, 1999.

16. Bonkoa B.H. JlenucoB A.A. OcuoBsl Teopun cuctem. — C.-116: UspatensctBo CIIOITY,
2004.

17. I'spu M., JIxxoHcoH /I. BeruncnurenpHble MallMHbL U TPyAHOpENIaeMble 3a1auu. — M.:
Mup, 5 1982.

18. dypaxos b. K. KpaTkuii kypc Beiciieii anredpsl. — M.: @uzmatiut, 2006.

19. EmenuueB B.A. Jlekiuu no reopun rpados. — M.; Hayxka, 1990.

20. Epycanmumckuii SI.M. JluckperHas mMaremaTuKa: TEOpUs, 3aJayd, NPUIOKEeHUs. — M.:
By3osckas kuura, 1999.

Jlononnumenvnan numepamypa
1. Kypasnés F0.U., ®aépos FO.A. JuckpetHsiit ananus. U.1: YueGHnoe nocodbue. — M.: U3 -
Bo M®TH, 1999.

2. NBuenko I'.H., Mensenes KO.M1. MatemaTnueckas cratuctuka. — M.: Breiciias mikona,
1984.

3. KanammnnkoB B.B. CiosxHbIe cUCTEMBI 1 METOIBI X aHanu3a. — M.: 3uanue, 1980.

4. Kunu P., Paitipa X. I[Ipunstue pemennii npu MHOTHX Kputepusx. — M.: Paguo u cBs3b,
1981.

5. Koamoropo A.H. u ®omun C.B. DnemeHntsl Teopuu (yHKIUNA U (YyHKIIHMOHAIBHOTO



ananuza. — M.: Hayka, 1976.

6. Kopmen T.X., Jlelizepcon U.U., Pusect P.JI., [lltaiin K. Anroput™msl: MOCTpOEHUE U aHAIN3,
2-¢ n3nanne. — M.: Bunbsamc, 2007.

7. Ky3nenon O.I1., JluckperHas mateMatuka s uH>xenepa. — M.: Jlanb, 2004.

8. Ileperynos ®.1., Tapacenko @.I1. Beenenue B cucremusiii ananmns. — M.: BIII,1989.

9. Jlapnues O.U. Teopust u MeToas! npuHaTUs pemennii. — M.: Jloroc, 2002.

10. JIutBak b.I'. DkcniepTHBIC OLIEHKH U NipUHATHE pemeHuid. — M.: [Tatent. — 272 c.

11. JloroB A.B., bymenkoB B.A., Kamene I'K., Uepnbix O.JI. Komnbiorep u mnouck
kommnpomucca. — M.: Hayka, 1997.

12. Mupxkus B.I'. [Ipo6iema rpynmoBoro Beibopa. — M.: Hayka, 1974.

13. Hedenor B.H., Ocumnoa B.A. Kypc nuckpeTtHoit matematnku. — M.: U31-80 MAU, 1992.

14. Ope O. I'padsl u ux npumenenue. — M.: Mup, 1965.

15. Iewepckuit C.JI., SnoBckas E.b. KoomepaTuBHblE UIpBI: pELIEHUS U AKCUOMBI. —
EBponeiickuit yauBepcutet B CI16, 2004.

16. ITonunoBckuit B.B., Horun B. /1. «IlapeTo-onTuManbHble pelIeHAs] MHOTOKPUTEPUAIBHBIX
3agau», — M.: @dusmaraur, 2007.

17. Ilogunosckuii B.B., [TotanoB M.A. MeTobl aHalin3a U CUCTEMBI TTOAACPKKU MPUHATHS
pemtenuii. / Yue6noe mocooue. MOTU. — M.: Komnanusa Cnytauk +. 2003. ['n.3.

18. IIpocsetos I'. U. JIuneiinas anredpa u aHanuTU4YECKas FeOMETPUS: 3a]]a41 U peIeHUsl. —
M.: Anbda-IIpecc, 2009.

19. Paccen C., Hopsur Il. UckyccTBEHHBI MHTEIUICKT: COBPEMEHHBIN MOAX0M, 2-€ W31, —
M.: Bunbssamc, 2006.

20. 40. PotitenOepr S1.H. ABTomarnueckoe ympabiieHne. — 2-o¢ aor. m3a. — M.: Hayka,
1978.

21. PwikoB A.C. MeTonpl CUCTEMHOro aHaiu3a: MHOTOKpUTEpHalbHasi U HEuYeTKas
ONTUMU3ALMS, MOJEINPOBAHNE U DKCIEPTHBIE OLIEHKU. — M.: DxoHOMMKa, 1999.

22. CeBactbsiHOB b.A. Kypc Teopun BeposTHOCTEN M MaTeMaTH4yecKas CTaTUCTHKA. — M.:
Hayxka, 1982.

23. llIBenoB A.C. Teopusi BepOATHOCTEM U MaTeMaTHUeCKasl CTaTUCTUKA. YueOHOe mocodue
JUTSI CTYJIGHTOB SKOHOMMYECKHUX creruanbHocTeil. — M.: uzn-so BIID, 1995.

24. Tyry6anun B.H. Teopus BepostHocTeit. M.: uzn-so MI'Y, 1977.

25. @uxtenronbi ['M. Kypc muddepeHInanbHOr0 ¥ UHTErpaIbHOTO UCYHCIEHUsI. — M.:
®duzmatiut, 2001.

buaok 2. Hayuynasi cnenuaiabHOCTh 2.3.2. BbIYHCINTENbHbIE CHCTEMBI U HX 3J1€MEHThI

1. MeToabl M cpeicTBa NPe0OPaA30BAHMS IJIEKTPUYECKHUX U HedJIeKTPUYECKHUX BeJMYHH

HNatunku. Ha3HaueHue, OCHOBHbBIE THMblI JAaTYUKOB M (PU3NYECKUE MPHUHLMIBI JEHCTBUS.
JlaT4MKM yIVIOBBIX M JIMHEHMHBIX IIEPEMEIIECHUM, CKOPOCTEH, YCKOpEeHHH. TEeH301aT4hKu.
TepmoanexkTpuueckne mpeoOpazoBarenn (TepMOpPE3UCTOPHI, Tepmonapbl). ONTO3IEeKTPOHHBIE
npeobpazoBarenu. Jlatuuku Xoija, MarHUTOPE3UCTOPbI, MAarHUTOTPAH3UCTOPBI, MArHUTHbBIE
BapuKambl. YJbTpa3ByKoBble AaTuukd. IIbe3ope3oHancHble Aatuuku. MHTepdepomerpuueckue,
IU(QPaKIMOHHBIE U BOJIOKOHHO ONTHYECKHUE JATYUKH.

[IpeoGpazoBaTenu HanpsHKEHUE-4acTOTa, TOK-HAMPsKEHHUE.

Amnanoro-uugpossie  npeodpazoBarenu (ALIl). CpaBHuTenbHBIH aHANIU3  METOJOB
aHanoronpeo0Opa3oBaHusl (mapajuieIbHOE CYHMTHIBAHHE, TIOPA3pAIHOE KOJUPOBAHHUE, JBOHHOE
MHTErPUPOBAHKE, JEJIbTa-CUIMa MOTYJISLINSA)

[udpo-ananorossie nmpeodpazobarenu (LAII). Ilpunuunel moctpoenus (Matpuibl R 2R,
CTPYKTYpbl C JIBOMYHO-B3BEUIEHHBIMH PE3UCTOPAMH, IIUPOTHO-UMITYJIbCHAS  MOZIYJISLINSA).
beicTpozeiicTBue u Tounocts LTAIL

OCHOBBI TEOpUU MOTPEIIHOCTH U UyBCTBUTEIBHOCTHU IIpeoOpa3oBarteseil.

2. AHajioroBble KOMIIOHEHTHI cpeacTB BT.



Onepaunonneie  ycuwiurenn (OVY). OcHoBHblE cxembl BKIOueHUs. OcoOeHHoCTH
ucnosib3oBanust OY npu ofHONOJNSAPHOM NMUTaHUU. YacToTHasE Koppekuus. MeTosibl KOMIEHCAuu
TEMIEpaTypHOrO M BpPEMEHHOro jpeida. Ycwiurtenn noctosHHOro Toka. llupokonosocHble
YCUJIUTENIN. AHAIOTOBbIE YMHOXHUTEIU. AKTUBHBIE (PUIIBTPBI U 110JIOCOBbIE ycuiuTenu Ha OY.

IlonsaTne kommnaparopa. beIcTpoaelCTByOIIME W NPEHU3NOHHBIE  KOMIIAPATOPBI.
Wcnonp3oBanue rucrepe3nca JUisl TOBBIIEHUS IMOMEXOYCTOMYMBOCTH. AHAJIOTOBBIE KIIIOYH.
OcHOBHBIE MapaMeTpbl U 00JacTH MpUMEHEHUus. Vcronb30BaHue aHATOTOBBIX KIIIOUEH B cxemax
BBIOOPKU - XpaHEHMUSI.

CrabunusaTtopsl HanpsKeHus. JIuHeliHble 1 apameTpuyeckue crabunusaTopsl. iMnynbcHble
cTa0mwin3atopbl  HampspkeHus.  [IpUHIMIBI  NOCTPOEHUs,  OCHOBHBIE  XapaKTE€PUCTUKU
crabmin3atopoB. OOpa30Bble UCTOYHUKHU HAMPSKEHUS U TOKA.

3. [ln¢pposbie 31eMEHTHI U YCTPOHCTBA.

Meroasl pa3pabOTKH YCTPOMCTB Ha OCHOBE DJJIEMEHTOB KOMOWHAIIMOHHOW JIOTHKHU.
Bpemennble  guarpamMMbl  paOOTBI  MMITYJIBCHBIX — LHU(POBBIX  AJIEMEHTOB  (TPHUITEPHI,
MyJIbTUBHOPATOPBI, CYETUUKH). DJEKTPUYECKass COBMECTUMOCTb LU(MPOBBIX  3JIEMEHTOB,
M3TOTOBJIEHHBIX Ha OCHOBE pasznuuHbiX TexHonoruu (TTJI, TTJI, KMOII, 5CJI).

I'eneparopsl 1 01HOBHOpATOPHI. CXEMOTEXHUUECKUE PEILIEHUs U CpaBHUTENbHBIN aHanu3 RC-
TE€HEpaTOpPOB M KBAapLEBBIX TIeHEpaTopoB. [IpMHIMIBI MOCTPOEHUS T'€HEPATOPOB CIELUATBHBIX
(GyHKUIUH.

[lepenatunkn W TOPUEMHUKHA LU(GPOBBIX CHUTHAJIOB JJs NPOBOAHBIX JIMHUK CBSA3M.
I'anpBaHnuecKas pa3Bsi3Ka M PETPAHCIALMSA CUTHAJIOB B MPOBOAHBIX JMHUAX CBs3U. OnrTudeckue
YCTpOMCTBa pueMa/nepesau nHpopmarum.

Knaccudpukarmuss unrerpanpHeix  Mukpocxembl (MMC) mamstu. [loctosiHHble U
nepenporpammupyemsle UMC namstu (3J€KTpHuecKoe CTHpaHUe, CTHpaHUE YJIbTPa(HuOIeTOBBIM
n3nydyeHneM). Opranuzanus U npumeHeHue MMC naMatu ¢ Opou3BOJIBHBIM JOCTYIIOM U
nociaenoBaTenbHoi BeIOOpKOH. MMC mamsatu ¢ mocnenoBareiabHbiM uHTep(eiicom (12C, SPI),
CTPYKTYpa, poTokoil oOmMeHa nHpopmanueii. Crarnueckue u qunamuueckue O3V, nonstue KOIII-
namsATu. [IporpaMmupyemsle JIOTHUYECKHE MATPHULIBL.

[Tpubops! ¢ 3apsanosoil cBsa3bto (I13C). OcHOBHBIE mapaMmeTpbl M 00JacTU NMPUMEHEHUS B
cpeacteax BT.

4. MuUKpPOKOHTpPOJ/LUIEPbI M MHKpOIpoueccopHbie ycrpoiictBa. Kiaccuduxamnms
MHUKPOIPOLECCOPHBIX  cpelacTB.  OOHOKpHUCTaIbHBIE W CEKIMOHHBIE  MMKPOIIPOLIECCOPBI.
Muxkpomnporieccopsl ¢ (PUKCUPOBAHHON CUCTEMOW KOMAaHJ M MUKPONPOrPAMMHBIM YIIPaBIECHUEM.
[TonssTne apxurtexkTypsl Mukponpoueccopa. CpaBHUTENbHBIM aHaiU3 Mukporpoueccopo CISC u
RISC apxurtexkTypbl. YHUBEpcajdbHblE M CIELUAIN3UPOBAHHBIE MHUKpONpoleccophl. Tumonas
CTPYKTypa MHKpOIpPOLECCOPHONM cuctembl. [loHsiTme MuKpoOKOHTposuiepa. Pe3unieHTHbIE
anmnapatHble MOJYJIM MHUKPOKOHTPOJUIEPOB Jil OpPraHM3allMM CBSI3M C BHEIIHUMH OOBEKTAMHU CO
CTaHJAPTHBIMU U CIIEHUATH3UPOBAHHBIMU HHTEP(Eicamu.

CurnanbsHble MuKporpoueccopsl. L{udposas ¢uabTpanus ¢ UCMOIB30BaHUEM AUCKPETHOTO
npeobpazoBanus Dypobe.

5. MeToabl U cpeacTBa Nepeiavud U3MEPUTEeIbHON U YIIPaB/siiomeil HHPOpMALH.

YcrpotictBa cBsizu ¢ o0bekToM ympaieHus (YCO). OcHoBuble Tunbl YCO, TPUHIIUAIIBI
OpraHu3aIuu.

WNurtepdeiicel  cuctem  ynpapneHus. Knaccudukanus, OCHOBHbIE  XapaKTEPUCTHKHU
untepdeiicos. [Ipubopusie unrepodeiics! (IEEE 488, IEC 625.1).

[Tonarue cranmaptHoro unrepdeiica. Crangaptasie uHTEpdeiickl oOMeHa nHpOpMaIHen ¢
nepudepuitnbiMu ycTpolicTBamu. [locnenosarensubie unTepdeiics: RS232C, UPIIC, 1C, SPI, USB,
RS422, RS485. [NapannenbHble HHTEPPEHCH.

6. luarHocTuka M HaJeKHOCTh (yHkuuonumposanusi cpeacrs BT. DOnexrpuueckas,
uHpOpMAIMOHHAasT U KOHCTPYKTHBHas COBMECTHMMOCTb 3JIEMEHTOB M ycTpoicTB. KomioHOBKa,
MeXaHu4ecKasi IPOYHOCTh, MIEKTPOMAarHUTHAs COBMECTUMOCTh, 00€CIIEYeHNE TEIJIOBbIX PEXUMOB.
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Knumartnueckue ucnsitanus cpeacts BT. McnbiTanus Ha BUOPONPOYHOCTh U BUOPOYCTOMYUBOCTb.

HanexHOCTh 271€EMEHTOB U yCTPOUCTB, €€ KOJWYECTBEHHBIE XapaKTepUCTUKU. BHe3anHble n
IIOCTENICHHBIE OTKa3bl. BMsSHME DJIEKTPUYECKMX M TEIUIOBBIX PEXHMMOB JJIEMEHTOB Ha HX
HaJEKHOCTH. MeTObI MOBBIIIEHNS HaIe)KHOCTH. TecTupoBaHue. Y CKOPEHHBIE METO/IbI UCTIBITAHUI
Ha HaJIeKHOCTD.

Cnucok pekoMeH1yeMoii JTUTepaTypbl

Ochoenas numepamypa

1. FOgpepor ®.M. DnexkTpuueckue MalIMHbl aBBTOMAaTHYECKUX yCTpoicTB. M.: Bricmi. mikona,
1988.

2. DneKkTpoHHKA U MUKpocxemoTexHuka. YueOHuk / [lox o6ur. pea. Kpacnonpommunoit - K:
Bricmias mkona. I'onoB, n3a-so, 1989.

3. PonuonoB B.Jl., TepexoB B.A., flkoneB B.b. Texuuueckue cpenctsa ACYTIL: VueO.
mocobue 1715 By30B. M.: Beici. mikona, 1989.

4. latunku n3meputenpHbix cucteM. B 2 kH. Ku. 1 /XK. Am u ap. Ilep. ¢ dpann. M.: Mup,
1992.

5.T'yceB B.I'. T'yceB FO.M. Dnekrponuka - M.: Beiciias mkona, 1991.

6. Ky3nenoB B.A., SIkynuna I".B. OcHoBbl MeTposoruu. - M: U3n-Bo crangaptos, 1995.

7. JlazapeB B.I'. HurtemnextyanbHbie IudpoBbie cetd. CrnpaBounuk. M.: duHaHCH U
craTucTHKa, 1996.

8. MakapoB B.B., Jloxun B.M., Ilerpeikun A.A. JIUCKpETHBIE CUCTEMbl aBTOMATUYECKOTO
yIpaBJICHAS TETUIOTEXHUYeCKUMHU oObekTamu. M.: Hayka; @usmataut, 1998.

9. Koprees B.B., Kucenes A.B. CoBpemenHbie MuKpormponeccopsl. 2-¢ n3a. M.: HOJIMJK,
2000.

10. Cymut k. ConpsbkeHrne KOMIBIOTEPOB € BHEIIHUMHU ycTpoiictBamu: Ilep. ¢ anrn. M.:
Mup, 2000.

11. T'yk M. Annapatusie cpeactsa IBM PC: Duuuknonenus, 2-e uza. CII6.: [utep, 2001.

12. Crenanenko W.I1. OCHOBBI MUKpPOAJIEKTPOHUKH. Y4eb. mocoOue st By30B. 2-€ U3,
nepepad. u gomn. M.: Jlabopatopus 6a3oBbix 3Hanuii, 2000.

13. HoBuxkos HO.B. OcHoBBI I (pOBOI CXeMOTEXHUKHU. ba3oBbIe 271IeMEHTHI U CXeMbI. MeTo1bl
npoexkTupoBanus. M.: Mup, 2001.

14. mux [[. Yopasastomue cucTeMbl 1 aBToMaTka. - M: TexHocdepa, 2007.

Jononnumenvnan numepamypa

15. Haynmopd VY. AmnanoroBas 5JEKTPOHHKA: OCHOBBI, pacueT, MOJeIUpoBaHHE. —M:
Texnocdepa, 2008.

16. Xopsur I1., Xumn V. UckycctBo cxemotexHuku: Ilep. ¢ anrn. 7-e usn. mepepad. M.:
bunom, Mup, 2009.

17. ba3oBeie neknuu Mo MeKTpoHuke (B 2-x Tomax) Towm II: TBepmorenbHas 3eKTpOHUKA/
Co6opnuk / [Tox obmr. pen. [Iponeiiko B.M. - M: Texnocdepa, 2009.

18. bykpee U.H., T'opsiueB B.U., MancypoB b.M. Mukpo3neKkTpoHHbIE CXeMbl HUPPOBBIX
ycrpoiicTB. - M: Texnocdepa, 2009.

19. Kaurun B. B., Koznos B. H. AnnapaTtHsie u nporpaMMHbI€ CPEJICTBA CUCTEM YIIPABIICHUS.
[IpombInieHHbIE CeTH U KOHTpoJuiephl. YuyeOHoe nocobue. M: bunom. JlaGopatopus 3nanuii. 2011.

20. Tonmnsckuit B.b. MUKpO3/IeKTpOHHBIE M3MEPUTENbHBIE TpeoOpa3oBarten. YueGHOe
nocobue. M: bunowm. Jlaboparopus 3nanuii. 2012.

baoxk 3. Hayunas cnemumanbHocTh 2.3.7 KomnbloTrepHoe MoaeJMpoBaHue M
aBTOMATH3AL M NIPOCKTHPOBAHUS
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1. Anzopummuueckue A3blKU U NPOCPAMMUPOGAHUE.

1. OcHoBHBIE 3Tambl pemieHus 3aaad Ha DBM. [lonstie o0 anropurmax M crocobax ux
MpeICTaBICHUS.

2. S3piku mporpamMmupoBaHus. Tumbl AaHHBIX. BbipaxkeHus, omnepamuu, ONepaTophl.
OOBEKTHI, HHKAICYJIALNS, TOIUMOPPU3M, HACIIEIOBAHUE.

3. BrruncnurenpHbIe ITPOLIECCHl M TOTOKK KoMaH 1. VTepaniuu, BETBICHUS, ITUKIIBI.

4. IMapannensHoe nporpammupoBanue. CpecTBa CUHXPOHH3AIUU MOTOKOB. OCOOEHHOCTH
MapajuieIbHOTO MPOTPaMMHUPOBAHUSL.

5. [Ipouenypsl. ['pad-cxembl anropuTMOoB.

6. Buabsl s3bp1k0B  mporpaMMmupoBaHus. OTIUYHMS HHTEPHPETUPYEMBIX  SI3BIKOB  OT
KOMIWINpYEMBIX.  JlekjmapaTuBHBIN, TPOUEAYpPHBIM W (QYHKIMOHAJIBHBIM  MOAXOIBI K
MIPOTrpaMMHUPOBAHHUIO.

7. Coneuudukanuu, odopMIeHHE MNpPOrpaMMHON  JoKymMeHTauuu. HaaexHocTh U
MPABMWIBHOCTH IPOrPAMMHOI0 00ecIieueHusl.

8. Pabota c ¢aiinoBoii cucteMoil. YpasieHue BBOIOM/BbIBOJIOM. [10TOKM JaHHBIX.

9. IIlabGnoHBI NPOEKTUPOBaHHS B OOBEKTHO-OPUEHTUPOBAHHOM MPOrPaMMHUPOBAHUU.
[Tpumeps! 111a0I0HOB TPOESKTUPOBAHMUS.

2. Onepayuonnvie cucmemol.

1. WUctopuueckuit ouepk M KiacCHU(UKAIUs OMEPAIMOHHBIX CHUCTEM. YHHUBEpPCAJIbHBIC U
CrielhaibHbIE OTIEPAIIMIOHHBIE CUCTEMBL.

2. TpeboBaHus K BBIUUCIUTENBHBIM pecypcam. Kimaccudukanus oneparoHHbIX CUCTEM I10
METOAY MOCTPOCHUS siapa. MoayIbHBIN NPUHIMI OCTPOCHUS OTIEPAITHOHHBIX CUCTEM.

3. I'enepanusi onepanMoOHHBIX CUCTEM. YTPABJICHUE MPOILIECCOPAMHU, MAMSITHIO, BHEITHUMU
yCTpolicTBamMu, daiaaMu.

4. ®Ousnueckas U BHUpPTyallbHas MaMATh, siBlieHHWE (parmMeHTanuu. CBSI3HOE M HECBSI3HOE
pacrpesieieHle TaMATH, CTPAaHHUYHOE, CETMEHTHOE€ M CErMEHTHO-CTPAHHUYHOE paclpejiesicHne
MIaMSITH.

5. Tumnbr opranuzanuu ¢GanaoB, METOIBI U crOcoObI qoctyna K (aitnam. Buasl ¢aitnoBbix
CUCTEM, UX YCTPOMCTBO.

6. Opranuzanuss oOMeHa ¢ BHEIIHUMHU YCTPOMCTBaMHM Ha (PU3UYECKOM YPOBHE, MOHSITHE
npaunBepa.

7. Onepannonnas cucrema UNIX u ee Bepcuu. Opranuzaius QpaitioBoil CHCTEMBI, TTOHITHE
000J10YKH, CYIIECTBYIOIINE MHCTPYMEHTAJIbHBIC CPEAbl MPOTPAMMHUPOBAHHUS.

8. CoBpeMeHHBIE OlepallMOHHbBIE CUCTEMBI, X BUIBI U OCOOCHHOCTU PabOThI U YCTPOUCTRA.

3. Ungpopmayuonnoe ooecneuenue CAIIP.

1. Knaccudukanus nanasix, ucnoyib3yemMbix B CAIIP. OcHoBHBIEC TPOOIEMBI, CBS3aHHBIE C UX
XpaHeHueM U 00paboTKOM.

2. banku gaHHBIX, 00MIME TPeOOBAHUS K HUM, UX TPAIUIIMOHHAS apXUTEKTYypa.

3. ®yHKuuMU cucTeM ymOpaBieHUs Oa3amMu JaHHbIX. Mojenu [naHHbIX. PensiiuoHHEIE,
MepapXuuecKue U CeTeBbIe 0a3bl JaHHBIX.

4. TlonsiTre O PENAIMOHHON anredpe U peNsSIHOHHOM UCUUCICHHUN.

5. SI3bIkK OonMCaHMs 1 MAaHUITYJIMPOBaHUs TaHHBIMU. OCHOBHBIE UepThI si3bika SQL.

6. Otanbel paspaboTku uHPopManmonHoro ooOecneuenus CAIIP. HWadonoruyeckoe,
KOHIIETITyallbHOE, (PU3UYECKOE TPOCKTUPOBaHUE 0a3 TaHHBIX.

7. Pactipenenenubie 6a3pl JaHHBIX. CTpaTeruu pactpeneacHus.

8. Oco0eHHOCTH UCITIOJIb30BaHuUs 0AHKOB JAaHHBIX B COCTaBE MH()OPMALIMOHHOTO 00eCTIeYeHUs
CAITIP. [Togxoasl K MOCTPOCHUIO CIICIMATU3UPOBAHHBIX CUCTEM yIpaBJieHUs 0a3aMu JaHHBIX IS
CAIIP.

4. Jlunzeucmuueckoe oovecneuenue CAIIP.

1. [IpuHIUIIBI TOCTPOCHHUS SI3BIKOB MPOrpaMMHUPOBaHUs U BXOAHBIX s3bIkoB CAIIP kak 6a3bl
nuHTrBUCTHYECKOro obecnieuenus CATIP.
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2. ®opmanpHble rpammatuku. Knaccudukanus rpammatuk no XomckoMy. CpaBHUTENIbHbIE
XapaKTEPUCTUKN OTPaHUICHHBIX, KOHTEKCTHO-CBOOOIHBIX U KOHTEKCTHO 3aBUCHMBIX I'PaMMAaTHK.

3. bazoBble METOABI TPAHCIALNHU A3BIKOB IPOrPAMMUPOBAHUS U BXOJIHBIX SI3BIKOB.

4. PerynspHble TpaMMaTHKU. PeryisipHble BBIpaK€HHs. OJKBHUBAJICHTHOCTh TI'PAMMATHK.
Koneunsie aBToMaTsl. MeTonibl npeoOpa3oBaHus KOHEYHBIX aBTOMAaTOB. MUHUMAaIbHBIA KOHEYHBIN
aBTOMAT.

5. Jlexcnueckuit aHanu3. CTPYKTYphI I€pPEBbEB TPAHCIISLIUU.

6. IT'eHeparopbl JI€KCHMYECKMX M CHHTAKCHYECKUX aHanIM3aTopoB. (OCOOEHHOCTH UX
MIPUMEHEHHS.

7. AnropuTMBI TpaMMaTHYECKOTO pa3dopa "cBepxy-BHU3", "cHU3Y-BBepX", ""cieBa Hamparo".
Dtanbl CO3[jaHNs TPAHCIATOPOB SI3bIKOB IPOIPAMMUPOBaHUs U BXOAHBIX s3bIKOB CAIIP.

8. OcHoBHBIE TpeOoBaHMs K mosb3oBaTenbckoMy uHTepdeiicy CAIIP. Crannapts
MI0JIb30BATENBCKOI0 HHTEPPeEiica.

5. Texnonozusa pazpadomku npozpammHozo odecneyenus.

1. IlpyHIMIIBI TOCTPOEHHUS U METOJBI Pa3pabOTKU MPUKIAIHOTO MPOTPAMMHOI0 00ECIICUEHHUS
CAIIP, apxurektypa coBpeMeHHbix OBM wu BC, mnocTtpoeHue cucrem ynpaBiCHHS
BBIYUCIIUTEIBHBIMU PECYPCAMU.

2. OYHKIUHU, TPUHIUIBI U CHOCOOBI TOCTPOCHHS TAKETOB TMPUKIATHBIX MPOTpamM,
peau3aly B HUX TUIIOBBIX AJITOPUTMOB MPOEKTUPOBAHUS. DTalbl )KU3HEHHOTO LUKJIA IPOrPaMM,
UX 0COOEHHOCTH.

3. OcoOEHHOCTH TEXHOJIOTMHM IMPOTPAaMMHUPOBAHUS CIOKHBIX MPOTPAMMHBIX KOMIUIEKCOB.
Texnonoruu pa3paboTKH MPOrPaMMHOT0 0OECIICUEHHUS.

4. CtpykTypHOE, MOJIYJIbHOE, 00BEKTHO-OPUEHTUPOBAHHOE, 3BOJIFOLIMOHHOE
MIpOrpaMMUPOBAHHUE.

5. 'ubGkue MeToauKH pa3paboTKH MporpaMMHOro odecriedeHus. Mrepanmonnas pa3paboTka.

6. Metoasl obecnieyeHus KadyecTBa MporpamMmMHOro obecrnedeHusi. CtaHmapThl B 00JacTH
oOecreyeHus KayecTna.

7. JlokyMeHTaIusi Ha MPOEKT, ee MpeaHa3HaueHue. Buasl jokyMenTanuu, opopmisemon Ha
Pa3IMYHBIX dTanax pa3paboTKH MPOrpaMMHOr0 00eCTeUeHusI.

6. 9BM u nepudghepuiinvie ycmpoiicmea.

1. TpeboBanus k Texuuueckomy obOecneuennio CAIIP. Cucremuas opranuzamust O9BM u
BBIYMCITUTENBHBIX CHCTEM, JIOTHYECKas CTPYKTypa U peXuMbl (yHKIHOHUpoBaHus DOBM,
npeacTaBieHue undopmanuu B IBM, myTu ee pacrpocTpaHeHus U CriocoObl TpeoOpa3oBaHusl.

2. TlpuHUUMIBI TOCTPOCHUS U OpraHu3aius (yHKIMOHUPOBAHMS LEHTpaibHOW yactu DBM,
3aIIOMUHAIOLIUX YCTPONCTB, IPOLECCOPOB, KAHAIOB BBOJIAa-BbIBO/IA.

3. Oco0eHHOCTH peanu3alui YCTPONCTB pa3NuyHbIX Ki1accoB DBM Ha coBpeMeHHOU
AJIEMEHTHOM 0a3e.

4. CoBpeMEHHBIE METO/IbI IPOEKTUPOBAHMS YCTPOHUCTB DBM Ha pa3nuuHbIX HepapXUUECKUX
YPOBHSIX C HCHOJIb30BaHWEM COOTBETCTBYIOMIMX noacucteM CAITP DBM.

5. llepudepuitabie ycrpoiictBa IBM, X KOHCTPYKTHUBHBIC M ()YHKIIMOHAIBHBIE OCOOCHHOCTH.
Kommnekcsr Texunueckux cpeacts CAIIP B pasnuuHbIX mpuiokeHusx. Bapuantel peanuzanuu
CUCTEMBI IIPEPHIBAHUM.

6. Metonel obecrieueHuss HAACKHOCTH (yHKIMoHMpoBaHus OBM u nepudepuiinbix
ycTpoicTB. CUCTEMBI KOHTPOJISL M AMATHOCTUKHU, BAPUAHTHI UX pealinu3alii B COBpeMeHHbIX DBM.

7. Cucrema komana OBM. CrpykrypHas cxema npoueccopa. IIponeccopsl ¢ cCOkpaieHHbIM
(RISC) u nonueiM (CISC) Habopamu komana. Crieniain3upoBaHHbIe Mpoiieccopsl, ux poiib B CAIIP.

8. Ha3nauenue, mnapameTpbl U Kiaccuukanus apuQMETUKO-TOTUYECKUX YCTPOUCTB.
MuxkponporpamMmmHoe yrpasieHue. [IpuHIUIbl JeHCTBUS yIPABISAIOMIMX aBTOMAaTOB C XpPaHUMOM B
MAMSTU U «KECTKON» JTOTHUKOM.

9. Pacnipenenennbie nHGOpMaMOHHBIE cUCTEMbI. MeTo/ bl pparMeHTaIlN U paclpeiesIeHUs
JNAHHBIX. TEXHOJIOTUS «KIMEHT—CEPBEPY.
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10. HNudopmanmonusie xpanwinma. lIpoextupoBanne WHGOPMAIMOHHBIX XPAHWINII.
NoSQL 06a3s1 qaHHBIX

7. Mawmunnas zpagpuxa u zeomempuueckoe mooenuposanue.

1. IlonaTue MaminHHOM rpa@uKu, FEOMETPUIECKOTO MOJCIUPOBAHUS, IPaQUUECKON CHCTEMBI,
6a30Boro rpaguueckoro nakera. Bo3MoxHOCTH COBpEMEHHON MAILIMHHOMN rpauKH.

2. TpeOyemble BBIYMCIUTENBHBIE PECYPCHI AJIsl PELIEHUS T€OMETPUUECKHX M IpapuuyecKux
3ama4. TexHuueckue cpeicTBa MAIIMHHOMN TpaduKH.

3. 'eomerpuueckoe moaenupoBanue. Knaccudukanus reoMeTpu4ecKux MOJENIEH, CIIOCOOBI
MpeACTaBICHUS KPUBBIX, MOBepxHOCTeH B mamatu DBM. CriocoObl moCTpoeHus 00BEMHBIX TEI U3
0a30BbIX 3JIEMEHTOB (DOPMBEI.

4. 'eomeTpust KPUBBIX U MOBEPXHOCTEN B TPEXMEPHOM MPOCTPAHCTBE, UX MAPAMETPUUYECKOE
onucanue. IloctpoeHne KpuBbIX.

5. MHuorounens! besbe. [locTtpoeHne noBepXHOCTEN.

6. Marematnueckuii anmnapat Kynca, besse, Opmuta, B-cruaitnoB, NURBS s pemenus
reOMETPUYECKHUX 3a/1ad. AJITOPUTMBI PEIICHUS METPUUYECKUX 3a/1a4.

7. IIpyHUMIIBI TOCTPOEHUS MPUKIAAHBIX Ipaduueckux nporpaMMm. CTaHIapThl B MAIMHHOMN
rpaduke (Ha pa3paboTKy rpa@uIecKux CUCTEM, Ha 0OMeHHbIe ¢aiiiasl 1 nip.). KoHmenmus ctangapra
KOpHEBOH Irpa)uueCKOr CHCTEMBI.

8. IlporpammHuas U ammapatHas peajn3aivs OTACIbHBIX aJTOPUTMOB MAIIUHHON rpaduKu.
ANTOpUTMBI OTCEYEHMsI, apUHHBIE NPeoOpa3OBaHMs, NPOCIUPOBAHUE, pa3BEPTKa, 3aKpacka,
yAaJIeHHe HEBUAUMBIX JIMHUW U IOBEPXHOCTEM.

9. Knaccudukauusa rpaduyeckux cucTeM M UX (PyHKIHMOHaNbHBIE XapakTepucTUKU. O030p
COBPEMEHHBIX IPapUUECKUX CUCTEM.

10. IlepcieKTUBBI pPa3BUTUS TpaPUUECKUX YCTPOMCTB MAIIMHHOW TpadUKH, CHOCOOBI
CO3/IaHMSI €CTECTBEHHBIX M300pa)KeHUH U JIBIDKEHUN Ha 3kpaHe. OTpakeHue, 1IBET, TeHHU, (akTypa
MaTepHaa B MalIMHHOU rpaduke.

8. Mooenuposanue cucmenm.

1. Pons Matematuueckoro mozenupoanusi B CAIIP. O6001ieHHbIe YPOBHH IPOEKTUPOBAHUS,
npucyuie OONbIIMHCTBY 00nacTel TeXHUKU. MUKpo-, MaKpo- U CUCTEMHBIN YPOBHHU.

2. XapakTepuCTUKU MaTeMAaTHYECKUX Mozeneil. TOYHOCTh, aIeKBaTHOCTh U 3KOHOMUYHOCTb.
OO1m1as xapakTepuCcTHKa MOIeTIe Ha MUKPOYpPOBHE.

3. Cerounble Mmojenu. AnreOpau3anusi ypaBHEHHMH B METOJE€ KOHEYHBIX Pa3HOCTEH.
Opranuzanusi BEIYACIUTEIBHOTO MPOIecca MPU UCIOIb30BAaHUM METOJ0B KOHEUHBIX Pa3HOCTEN U
KOHEYHBIX D3JIEMEHTOB, Mpe- M MOCTIpoLeccopHas o0paboTka HHGOpMaUUMU B MPOTrPaMMHO-
METOIMYECKUX KOMIUIEKCAX aHajau3a IPOYHOCTH.

4. IIpo6rieMbl cO3aHUSI MATEMAaTUYECKOTO U IPOrPaMMHOT0 oOecreueHns Ha MaKpOypPOBHE:
aHasiornu (pa3oBBIX MEPEMEHHBIX M YpPAaBHEHUH B CUCTEMaxX pa3iu4yHON (U3HUECKOW HPHUPOJBI,
MeTObI (POPMUPOBAHUS MATEMAaTHYECKUX MOJEJIEH CHCTEM M3 KOMIOHEHTHBIX U TOIMOJIOTUYECKHX
YPaBHEHHM.

5. MonenupoBaHue Ha CUCTEMHOM YPOBHE.

6. MeToapl MOIETMPOBAaHMS HETPEPHIBHBIX OOBEKTOB HA OCHOBE ammapara MnepelaTOvHbIX
¢byskmii. Metoap! moBbImeHUsT YPPEKTUBHOCTH OJHOBAPHAHTHOTO aHAIN3a: JEKOMITO3UIIMOHHBIE
METO/Ibl, YUET CTPYKTYpPhl M Pa3peKeHHOCTH MaTpHIl Mojejied, MakpoMmoJieaupoBaHue. MeToabl
penakcaiuu GopMbl CUTHAIA U IPOTHO3UPYEMBIX PEaKLIUi.

7. MeToapl TUCKPETHOTO MOAETUPOBAHUS.

9. Onmumuzauusn ¢ CAIIP.

1. XapakTepuCTHKa AKCTPEMANIbHBIX 337a4 B MPOEKTUPOBAHUHU. MHOTOKPUTEPHUATBHOCTD,
MHOTONapaMeTpuYHOCTh, alropuT™Mudeckas popma moaeneir. MHuosxectso [lapero.

2.  Kpurepuum  ONTUMaNbHOCTH:  YAaCTHBIM,  aJAWTUBHBIA,  MYJbTUIIJIMKATUBHBIN,
BEPOSATHOCTHBIM, MUHUMAKCHBIN.

3. Oco0eHHOCTH TMOCTAaHOBOK JKCTPEMAaJbHBIX 3aJau MpU BHEUIHEM U BHYTPEHHEM
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npoektupoBanuu. OnpeaeeHue Tuma 1eyeBoi PyHKINU, pacdeT BECOBBIX KOA(P(UIIMEHTOB.

4. Knaccuduxamnmst METo10B MoucKa 3kcTpemyma. O1eHka TpyJOeMKOCTH MPOLiecca MOUCKa.

5. Metonasl 6e3ycinoBHOM onTuMu3aiui. OTHOMEpHas MUHUMU3AIHS.

6. MeTobl HyJIEBOTO MopsaKa (MMOKOOpAMHATHOTO ciycka, Hemmepa-Muna, Xyka JIkuBca,
Pozenbpoxka).

7. I'pagueHTHBIE METO/BI (HAUCKOPEMILIEro CIycKa, CONPSKEHHBIX I'PAaJUEHTOB, IEPEMEHHOMN
METPHUKH).

8. Meton HrroToHa, MmeToab! yciioBHOM onTtuMu3anuu. Y cinoBus Kyna-Takkepa.

9. Metonbl MHOXkUTENEN Jlarpanka, mTpadHbIX QYHKIUHI, TPOSKIUU TPAAUEHTA.

10. Ilonck makcumuHa. ONTUMU3AIUS C YYETOM JTOITYCKOB.

11. Metoapl LEHTPUPOBAHUSI M BIUCBHIBAHUS TUNEPPUTYP B 00sacTh pabOTOCTIOCOOHOCTH.
HuckpetHass ontumuszanus. OCHOBHBIE CBEJEHUS U3 TEOPUHU CIOKHOCTH 3a/1ad BbIOOpa. 3anayu
MOJIHOTO Tepedopa.

12. Metoibl BeTBEM U IpaHull, JOKAJIbHOUW onTuMu3anuu, I'omopu. [IpuMepbl 3BpUCTHYECKUX
METOA0B ONITUMHU3ALMH.

13.  /ImHamuueckoe MPOrpaMMHUpPOBAHHE, NPUHUUII ONTUMaJIBbHOCTH. CBsA3b  3a1a4y
ONTUMU3ALNH C 33JJa4aMU CTPYKTYPHOT'O CUHTE3a.

10. Hckyccmeennwlit unmennekm u IKCHEPmMHble CUCHIEMBbL.

1. IIpoGnembl, BO3HUKAIOIIME MpPH MPEACTABICHUM B aBTOMATHU3HPOBAHHBIX CHCTEMax
He(hopManbHbIX 3HaHUI. POPMBI U CTIOCOOBI IPECTaBICHHS 3HAHUM.

2. Mopenu nipencrapiieHus 3HaHui ((hopMalibHbIE TEOPUH, UICUUCTICHUE TIPETUKATOB, MOJIETTH
Ha OCHOBE (peiiMOB, MPOIYKIMOHHBIE CHUCTEMBbI, CEMaHTHYeckue ceTth). WX o0coOeHHOCTH,
MPEUMYLIECTBA U HEIOCTATKH, 00JACTH MPEeANOYTUTENbHOTO puMeHeHus. [Ipeacrasnenue 8 OBM
HEUYETKHUX 3HAHUM.

3. Opranuzaius MOMCKa pPelIeHud, METObI MOUCKa B OOJBIINX MPOCTPAHCTBAX COCTOSIHHIMA
(mouck B IIMPUHY U TIyOMHY, SBPUCTHYECKHMH NOMCK B aJIbTEPHATUBHBIX U HEPAPXUUYECKUX
MPOCTPAHCTBAX).

4. DxcnepTHble cucTeMbl. X cTpyKTypa, pa3HOBUIHOCTH, METO/IbI IOCTPOEHUS.

5. Tlousatue o JoruyeckoM © (YHKIMOHAJIBHOM HporpaMMmupoBaHuu. [lpuemsl
nporpaMmmupoBanus Ha 6ase s3p1koB JIMCII u ITPOJIOT .

6. Pacnio3naBanue o6pasoB. Kimaccudukaiys MeTo10B.

7. HelipoHHble ceTu, MPUHIMIBI X padboThl. HelipoHHbIE ceTn ¢ 00paTHOM CBSI3bIO.

11. Pazpaoomka CAIIP.

1. DTanel >KU3HEHHOTO IMKJIA MpoMbINUIeHHbIX u3aenuil. Ctpykrypa CAIIP. PaznoBugHoCTH
CAIIP. ITonsatue o CALS-texnonorusix. Cucremnsnie cpeasl CAIIP. Cuctembr CAD, CAE, CAM,
PDM.

2. Ilonatne mHX)eHepHOro npoeKkTupoBaHus. IIpuHuunel cuctemMHoro noaxona. OCHOBHbIE
MOHATUSA CUCTEMOTEXHUKU. Mepapxuueckue ypoBHU npoektupoBanus. dopmanusanus Iporecca
npoeKkTupoBaHus wu3nenuii npu paspadbotke CAIIP. CopepkaHne TEXHHMYECKOTO 3a/laHusl Ha
npoektupoBanue.  Kmaccudukauums  Momenedd M mapaMeTpoOB,  UCIOJB3YEeMbIX  IPHU
aBTOMAaTHU3UPOBAHHOM IPOECKTUPOBAHUU. TUNIOBBIE MPOEKTHBIE MPOLETYPHI.

3. CAIIP — kak cnoxHasa cucreMa. Buasl ooecnieuennst CAITP. Mogenu )KM3HEHHOIO IIHKJIA
CAIIP. TIlokazatenu kayectBa CAIIP. llenu u oOmmMe NpPUHUMIBI YNPABICHUS CIOKHBIMU
npoektamu. [loHsiTue 00 OTKpPBITBIX cucTemax. [lepBUYHOE MPOTHO3UPOBAHME  LieeH
npoektupoBanus. [loaroroska pabouero miaHa.

4. Craguu, stansl ¥ npouenypsl npoektupoBanus CAIIP: nmpennpoekTHble Ucciieq0BaHUS,
CUCTEMHBIN IPOEKT, SCKU3HBINA MPOEKT, TEXHUYECKUI MPOEKT, pabounii MPOEKT, UCIILITAHUS U cladya
B JKCIUTYaTalHIo.

5. AHanuTHYecKMe W HMHTAIMOHHBIE MarteMmarudeckue wMoxaean CAIIP.  S3piku
MMUTAIMOHHOTO MoOjenupoBanus. Pa3paboTka MMUTAIMOHHBIX MOJENEN CIOXKHBIX cucteM. CeTu
[TeTpu.
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6. Mertoabl ctpykrypHoro cunte3a B CAIIP: BerBedl u rpaHull, MoOuUCKa C 3alpeTamu,
HCKYCCTBEHHOTO MHTEJUJIEKTA, PAaCIPOCTPAHEHHUS OTPAaHUYEHUH, TeHETUUECKUE aJITOPUTMBI.

7. CASE cpenctBa B CAIIP. SADT ¢ynknmonansaas moaens CAIIP. DFD Moaens moTokoB
nauubiX B CAIIP. Cranmapter IDEFO, IDEF3, IDEF1X. YaubuuupoBaHHbIA A36IK MOACTHPOBAHMS
UML.

8. CALS-texnonorun. OCHOBHBIE ompezeneHuss u pemaembie 3amaun. Cranmapter CALS-
texHonoruu. S3piku SGML, XML. STEP-texnonorusi. f3bik Express. CranmapTsl ynpaBiIeHUS
Ka4ueCTBOM MPOMBIIIUICHHOW MPOAYKIIUH.

9. CucrtemMbl aBTOMAaTU3MPOBAHHOIO MPOEKTUPOBAHUS B MAIIMHOCTPOECHUU: OCHOBHBIE
GbyHKIMKM W TpoekTHbIe mpouenypbl, cuctembl AutoCad, Solid Works, Ansys. Cuctemsl
aBTOMATH3UPOBAHHOTO MPOCKTUPOBAHUS B PAJAMOAICKTPOHUKE: OCHOBHbIE (DYHKIIMU M TIPOEKTHBIE
npoueaypsl, cucremsl P- Cad, Microsim, Microcap.

Cnmcok pekoMeHayeMoil TuTepaTypbl

Ocnosnaa numepamypa

1. N.I1. Hopenkos, B.b. ManuueB. OcHoBbI Teopun u npoektupoBanus CAIIP. M.: "Beicmas
mkoia", 1990.

2. CucteMbl aBTOMATU3AIUHU MPOSKTUPOBAHUS B PAAHOIIEKTpOoHUKe. // ClpaBOYHHK O Pe/l.
N.I1. HopenkoBa. M.: "Paguo u cBsa3p", 1986.

3. HopenkoB M.I1. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHUS. Y UEOHUK JJIsl BY30B. -
M: MI'TY um. HO baymana, 2002.

4. I'onosunbina M.B. MHbopMalinoHHBIE TEXHOJIOTUU MPOSKTUPOBAHUS PAIUOIEKTPOHHBIX
cpenctB. YueOnuk. 2008.

5. HopenkoB WN.I1., Ky3emuk I1.K. MubDopManmoHHas mojaepkka HAYKOEMKHX H3JICTHH.
CALS - texnonoruu. -M.: U3a-Bo MI'TY um. HD baymana, 2002.

6. 1. A. Aserucsan u ap. Cucrembl aBTOMAaTH3UPOBAHHOTO IPOECKTUPOBAHUS: THUIIOBBIE
AJIEMEHTBI, METO/IbI U Mpouecchl. M.: M31-Bo cTanmapTos, 1985.

7. Kopstuko B.I1., Kypeiiunk B.M., Hoperkos N.I1. Teopernueckue ocHoBbl CAIIP. YueOHuK
115t By30B. M.: DHeproatomusaat, 1987.

8. 10.X. Bepmumes. OcHOBBI aBTOMaTH3alMU NpoekTHpoBanus. M.: "Paano u cBs3p", 1988.

9. ITyxansckuii I'. U. [IpoektupoBanue mukponporeccopubix cuctem. CII6: Tlonmutexnuka,
2001.- 544.

10. 4. A. XerarypoB. OCHOBBI IPOEKTUPOBAHUS YNPABISIIOIIUX BBIYUCIUTEIBHBIX CHUCTEM.
M.: "Pagno u cBsa3p'", 1991.

11. N.C. Makcumeii. Umutanimonnoe moaenupoanue. M.: "Paano u cBsa3p", 1988.

12. A.T'. Anekceenko, N.U. [llarypun. Mukpocxemorexuuka. M.: "Paauo u cBsa3p", 1987.

13. W.II. bymmuHckunidi wu gp. TexHomoruss W aBTOMATU3alUs  MPOU3BOACTBA
pannodIeKTpOHHON anmapaTypsl. Yueonuk st BY3os. M.: "Paano u cBs3p", 1989.

14. [evit K. JI)x. BBeaeHue B cuctemsl 0a3 JaHHBIX, BochMoe n3ganue. M. Bunbsamc. 2005.
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