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1. O01acTh NpUMEHEHHS] M HOPMATHBHbBIE CCHLIKH

[IporpaMma BCTYNHTENBHOTO HCHBITaHHS CGOPMUPOBaHA Ha OCHOBE (eaepaibHbIX
TrOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB BBICHIErO0 OOpa3oBaHUs IO MpOTrpaMMam
CIIeIIMaIUTETa U MarucTpaTyphl.

2. CTpyKTYypa BCTYNUTEJIbHOI0 IK3aMeHa

BcerynurenbHoe UCIbITAHHE OCHOBHOM 00pa30BaTelIbHON MTPOTrpaMMBbl BBICIIIETO 00pa3oBaHus
— IIPOrpaMMbI MMOATOTOBKM HAYYHBIX M HAYYHO-TIEJarorHuecKux KaapoB B acnupantype CUCTeMHBIN
ananu3. Marematudyeckoe MojenupoBanue. MH(opMalMOHHBIE TEXHOJIOTUU COCTOUT U3 JBYX
yacTel: OIEHKU MHAUBUIYAIbHBIX JOCTHKEHUHN (MOPT(HOIMO0) U OLIEHKM 3HAHUMN MO HAIPaBJICHUIO
MOATOTOBKH (coOeceioBaHue).

MaxkcumanbHasi BO3MOJKHasg OILIGHKa 3a 00€ 4YacTH BCTYNHUTEIBHOTO HCIBITAHUS IO
crienuanbHOCTU cocTtanisier 100 6aos.

Jlnst yyacTus B KOHKYpPCE IO HMTOraM BCTYIUTEIBHOTO HCHBITAHUS M0 CHEHUaTbHOCTH
HeoOxonuMo HaOpaTh cymmapHo He MeHee 30 6amnoB. OleHKa 3a BCTYNUTEILHOE UCIBITAHUE T10
CHEeIUaJIbHOCTH OT 1 10 29 0anioB cUMTaeTCA HEYAOBIETBOPUTEIBHOM.

2.1. OneHka MHAMBHMAYAJIBHBIX AocTHxKeHU. CTpykTrypa nmoprdoano MakcumanbHas
BO3MOJKHAs! OLIEHKA 332 MHAUBUIyaJIbHbIE JOCTIKEHUS (MopThosno) coctapiseT 50 6aios.

Jljis yyacTusi B KOHKypCce OLUEHKH MHANBUIYAIbHBIX JOCTHXKEHHUH (MOpT(hoIn0) aOuTypueHT
MO>KET MPEICTaBUTh CIAEAYIONIME JOKYMEHTHI, MOATBEPKAAIOUINE €T0 JOCTHKCHHUS:

1) lokymMeHTbI, MOATBEPKIAIOIIHE ONMBIT HAYYHO-HCCIEI0BATEIbCKON esATeIbHOCTH
aduTypHueHTa.

a. Jlokmampl Ha MEXKIYHApPOAHBIX M POCCHUCKHX KOH(EPEHIHSX, HAYYHBIX CEMUHapax,
Hay4YHBIX IIKOJAaX M T.I. IO HAalpaBJICHUI0 OyIylero JIUCCEPTALlMOHHOIO HCCIEIOBAHUS.
[TonTBepskaaercs npeacTaBIeHUEM MPOrpaMMbl KOH(EpEeHLINH, TUIIoMa (cepTU(HUKaTa) y4aCTHUKA.

b. OnyOnuKOBaHHbBIE WM MPHUHATHIE K MyOJIMKAMU HaydyHble paboOThl (CTaTbH, JOKIJIAJbl B
coopHuKkax AokianoB). IlonTBepiknaercs NpencTaBICHUEM AJIEKTPOHHBIX KOMUWA MOJIMHHHUKOB,
CCBUIKOW Ha OTKPBITBIE HMCTOYHUKH, CIPABKOM U3 pEAaKIMM O MNPUHATHM K IyOJUKAlUU C
00s13aTeNbHBIM yKa3aHUEeM HOMepa JKypHaia U cTpaHull. [lyonmkanum T0MKHBI OTHOCUTHCS K TOMY
K€ HAMpaBJIECHUIO, YTO U TeMa OyAyIIero AUCCEPTAIMOHHOTO UCCIIEI0BaHUS.

c. CBuzeTenbCcTBa O TOCYAAPCTBEHHOM perucTpaiy nporpaMM U 0a3 JaHHBIX, TaTEHTHl Ha
M300pEeTeHNs, TATEHTHI Ha MOJIE3HbIE MO, U MTPOY.

d. VYwactue B Hay4YHO-HCCJIENOBATEIbCKUX IPOEKTaX, AaKaJEeMHUYECKUX TpaHTax.
[TonTBepkaaeTcss MaHHBIMU TMPOEKTa (Ha3BaHWE, HOMEp TpaHTa, (HOHM), KOHTAKTHBIMH JaHHBIMU
PYKOBOJUTEINS TPOEKTa U KpaTkoi aHHoTanuen (He 6osee 200 cioB), pa3bICHSIONICH CyTh pabOTHI
abuTypHEeHTA.

2) PexomeHaTe/ibHOE MUCHMO OT MOTCHIIMAILHOTO HAYYHOTO PYKOBOIUTEIIS TUIAHUPYEMOTO
JMCCEPTALIMOHHOTO HCCIEI0BAaHUS, B KOTOPOM OTPa)KEHO €ro COrjacue BBICTYNHTH HAyYHBIM
PYKOBOJAWTENEM aOUTYpPHEHTa B aclUpaHType, a Takke, NPU 3HAKOMCTBE MOTEHIIMAIBLHOTO
PYKOBOJUTEINS C HAYYHOU U Y4EOHOM AesITeIbHOCThIO a0UTYypUEHTA, €€ XapaKTepUCTUKA.

3) Onucanme WCCIEN0BATEILCKOr0 MPOEKTa (He Oojiee YEThIpEX CTPAHUI]), KOTOPBIH
MOCTYMAIONIUI TPEoaraeT peaan3oBaTh BO BpeMsi 00ydeHusl B acUpaHType (Ha PYCCKOM WU
aHTIUICKOM si3bIke). OnrcaHue NpoeKTa A0HKHO COJIePKATh:

a) aKTyaJIbHOCTb - KpaTKO€ BBEJIEHUE B 00JIaCTh MPE/IOJIaraeMoro UCCiIeA0BaHUs, TEKYyIIee
COCTOSIHHE BBIOPAHHOM OTpaciy;

0) hopMyIHpPOBKY MTPOOIEMBI UCCIIEIOBAHUS U HAYYHYIO HOBH3HY;

B) 1I€JIU W 3a]1a4¥ UCCJICOBAHUS;

I') 000CHOBaHUE TEOPETUUECKON MIIM MPAKTUYECKON 3HAYMMOCTH;




1) KpaTKO€ ONMHCAaHUE TMPEIojaraéMbIX MOAXO0J0B W METOJOB B PEIICHUH MOCTABJICHHBIX
3a;ad.

2.2. Kputepum oneHku noptdoiuo

Kpurepuii ouenkun Kosn4ecTBo 6asi1oB
Joxnaapl Ha KOH(pepeHUusIX MakcumyMm S5 0a/L10B
¢ myOJuKaIe JOKIaa0B (3a KaXIyio) 2 Oajuia
0e3 myOIUKaIuy JOKIAI0B (32 KaXKIyIO) 1 Gamn
Iy6aukanus HAy4YHbIX padoT Makcumym 20 0a10B
Ilyonuxayusn 6 sncypuane uau 6 coOopHuke 00K1a008, unoexkcupyemom ¢ Web of Science/Scopus:
nyOnauKkanus B xKypHaie neporo kBaptuis (Q1) 6e3 coaBropos 20 6aynoB
nyOnauKanus B )ypHaie neporo kBaptuis (Q1) B coaBTopcTBe 19 6annos
MyOJUKaIUs B )KypHase BToporo kBapTuist (Q2) 6e3 coaBTOpoB 18 6amioB
myOuKanus B )ypHaie BToporo kBapTuiisa (Q2) B coaBTOpCTBE 17 6annos
myOJIMKaIMs B )KypHase TpeTbero kBaptuiis (Q3) 6e3 coaBTopoB 15 6amioB
MyOJIMKaIUs B )KypHaye TpeTbhero kBapTuiis (Q3) B COaBTOPCTBE 14 6amioB
MyOJIMKaIis B )KypHayie yeTBepToro kBapTuis (Q4) 6e3 coaBTOpoB 13 6amioB
nmyOuKanus B )KypHaje yeTBepToro kBapTuiisa (Q4) B coaBTOpCTBE 12 6annos
nyOnuKanus B )ypHaie 0e3 KBapTiisi 6e3 COaBTOPOB 11 6annos
nyOJauKanus B )KypHase 0e3 KBapTHJIL B COAaBTOPCTBE 10 6annos

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

0e3 CoaBTOPOB 12 6ammoB

B COaBTOPCTBE 10 6annos

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

[TyGnukanus B xypHaiue u3 criucka BAK 6e3 coaBTopoB 8 6amioB
[Iy6nukanus B xypHaie u3 cnucka BAK B coaBTopcTBe 6 6ayioB
CBueTe/IbCTBA 0 rOCYAAPCTBEHHOM PerucTpaluy NporpamMm u 0as S 6asioB

JTAHHBIX, TATEHTHI HA H300PeTEeHNs, MATEHTHI HA MOJIe3HbIe MOJIeJIH,
U NpoY.




YuyacTHe B HAyYHO-HCCIeI0BATEIbCKUX NMPOEKTaxX 5 gpansioB
PexoMenaaTeIbHOE MHCHbMO OT MOTEHIHAJIBHOT0 HAYYHOT'0 5 oans10B
PYKOBOIUTEJISI

Onucanue ucc/Ie10BaATEIbLCKOI0 MPOEKTA no 10 6anioB

* Criucox D HUY BIID npencrasineH mo cewiike: https://scientometrics.hse.ru/list d

OrneHKa MHAUBUTYaTbHBIX JOCTH)KCHUH TTPOBOIUTCS HA COOECETOBAHUH.

Munumanvuoiii 06ann (neyooenemeopumenvHas ouyeHka) 3a nopmeoauo — 0o 9 6annos
SKJIIOYUmMENbHO. /[1a yuacmusn 6 KOHKypce no umoz2am OUeHKU UHOUBUOYATIbHBIX OOCHIUNCEHUIL
Heo0x00umo naopams cymmapHo ne menee 10 d6annoes.

2.3. CrtpykTrypa ¥ mnpoueaypa NpoBedeHHs ONEHKH 3HAHMHA 10 HANPABJIEHUIO
MOJAr0TOBKH (co0eceqoBaHue)

MakcuMmanpHass BO3MOXKHasi OIIGHKa 3a coOecegoBanue coctaBiuser S50  Oawios.
CobecenoBaHue COCTOUT U3 IBYX YacTeH.

1) OtBeT Ha BOMPOCHI B COOTBETCTBHH C HAIPABJICHHOCTHIO (HayYHOW CIEIMAIBLHOCTHIO)
Oyayuieli Hay4HO-HCCIENOBATeIbCcKOW paboThl (aAuccepTanuu). AOUTYpUEHT BBIOMpaeT OuWIeT,
COJIeprKallui IBa BOIPOCa U3 MPEJCTABICHHBIX B pOrpaMMe co0eceI0OBaHus TEM.

Ab6utypuenty npenocrasisercs 30 MUHYT Ha MOATOTOBKY. B Xojie 0TBeTa KOMUCCHSI MOXKET
3a/1aBaTh YTOYHSIOMUE BONpochl. OIEHKa 3a OTBETHI MO KaXJIOMY M3 BOMPOCOB COCTaBIISET
MakcuMyM 15 Ganos.

2) becena mo mimaHUpyeMOMY HaIpaBIEHUIO HCCIEAOBaHUNA. AOUTYpUEHTY HEOOXOIUMO
PacKpBITh CJEAYIONIME BOMPOCHI: TMpeAroiaraeMas TeMa Hay4YHO HCCIEeIOBaTEIbCKOM padoThI,
dbopMyHpoBKa TPOOJIEMBI, IIEIM €€ WCCIICIOBaHUs, HOBH3HA. B XOje¢ OTBETa KOMHUCCHUS MOXET
3a/laBaTh YTOUHSAIONIME BOMpockl. OIeHKa 3a JaHHYIO0 9acTh cOOeCceJOBaHMs COCTABIISIET MAaKCUMYM
20 6aios.

CobecenoBanne TPOBOJUTCS HA PYCCKOM WM AHTIUHUCKOM s3bIKe (MO JKEJIAaHUIO
abuTypueHTta), coOecelOBaHHEe MOXET TMPOBOJUTHCS JUCTAHIIMOHHO C  HCIOJb30BaHUEM
WH(OPMAIIMOHHBIX TEXHOJIOTHH.

2.4. Kpurepun onieHKH codeceJ0BAHUSA

Kpurtepuu oneHuBaHus1 0TBETA 10 BONPOCAM NPOrpaMMbI Banabl
cobeceoBaHus
OtBer mnonHBINA, Oe3 3aMevaHui, NPOJEMOHCTPUPOBAHBI 3HAHHUS IO 14-15

CIIeIIMaIbHON TUCIUTIIINHE

OTBeT MOJHBIN, C HE3HAYUTEJIBHBIMH HEAOYETAaMH, MPOJAEMOHCTPUPOBAHBI 11-13
3HAHUS N0 CHEUATbHON TUCLMILUIMHE

OTBeT NOJIHBIN, C HE3HAYNTEIIbHBIMH 3aMCUaHUSIMU 6-10

OTBeT He MOJHBIN, C CYIIECTBEHHBIMHU 3aMEUYaHUSIMU 3-5

OTBeT Ha IOCTaBJIEHHBIN BONPOC HE JaH 0-2




Kpurepun oueHuBaHus 0TBeTA MO MJIAHUPYEMOMY Banabl
HAIPABJICEHUIO UCCJIEI0OBAHUM

OtBer moJIHBIN, O€3 3aMeuaHW, MPOJEMOHCTPHUPOBAHO MPEICTABICHHE O 20
TUTAHKPYEMOM HaIPaBIICHUU UCCIICIOBAHHH

OTBeT MONIHBIN, ¢ HE3HAYUTEIbHBIMU HEN0YETAMH, MPOJAEMOHCTPUPOBAHO 16-19
MIPEICTAaBICHUE O IUIAHUPYEMOM JIUCCEPTALIMOHHOM MCCIIEA0BAHUN

OTBeT NOJIHBIHN, C HE3HAYNTEIILHBIMH 3aMEUYaHUSIMU 11-15
OTBeT He MOJHBIN, C CYIIECTBEHHBIMHU 3aMEUaHUSIMU 7-10
OTBeT Ha MOCTaBJIEHHBIN BONPOC HE JaH 0-6

B cnywyae nHabopa aOuTypueHTaMu paBHOTO KOJIMYECTBA OaioB (MOJYHpPOXOJHOTO Oasa),
MPEUMYIIECTBO MONyJaeT aOMTYPHEHT, COOTBETCTBYIOIIMN TEPEUYHCICHHBIM HIKE KPHUTEPHSIMH.
Kpurepun npencraBieHsl B MOpsAKe YOIBaHNS 3HAUUMOCTH.

1. orienka 3a cobece0BaHNE;

2. OlIeHKa 332 WHAWBHyaTbHBIC JOCTIKECHUS;

3. Ilporpamma codeceq0BaHUA

K cobecenoBannto abUTypHUEHT TOTOBUTCS TI0 TEMaM OJHOTO U3 3 OJOKOB B COOTBETCTBHH C
HaIPaBJICHHOCThIO (HAYYHON CHEIUaIbHOCTHI0) OyIyIiell HaydyHO HCCIEA0BATEIbCKON pPabOTHI
(muccepTanuu), yka3aHHOW B 3asBJICHUU O MOCTYIUICHUU B aCIIUPAHTYPY.

baok 1. Hayunas cnenuajibHocth 2.3.1. CucTeMHbBIii aHAIU3, yIPpaBJieHHe U 00padoTKa
uHpopMaun

1. Ocnognvie nonamusa u 3a0auu cucmemHoz0 ananu3a

[ToHsiTHE O CHUCTEMHOM MOAXOJAE, CUCTEMHOM aHallu3e. BplieraeHue cuctembl U3 Cpejbl,
onpezeneHue cucreMbl. CHUCTEMbl U 3aKOHOMEPHOCTH HX (PYHKIMOHUPOBAHUS W Pa3BUTHSL.
VYnpaBisgeMocTb, JOCTUKUMOCTb, YCTOMYMBOCTb. MOJENN CHCTEM: CTAaTUYECKHE, TUHAMUYECKUE,
KOHIIETITyaJIbHbIe, TOMOJOrHYecKue, (popmanuzoBaHHbIE (Hpolenypsl (opMaauzanuu Mojenen
cucteM),  MHGOPMALIMOHHBIE,  JIOTMKO-JIMHI'BUCTHYECKHE, CEMaHTHYECKHE,  TEOPETHKO-
MHOKeCTBeHHble W Ap. Kunaccupukauus cucrem. EcrecTBeHHble, KOHLIENTyaJlbHbIE U
UCKYCCTBEHHBIE, NPOCTbIE M CIIOXKHBIE, LIEJICHAIIPABICHHbIE, LEJeNOojarale, akTUBHbIE U
MACCUBHbIE, CTaOWIIbHBIE M pa3BHUBaroLIUecs: cucTeMbl. OCHOBHbBIE METOOJOTMYECKUE MPUHIIUIIBI
aHajM3a CUCTeM. 3aJauyd CHCTEMHOIO aHaiu3a. Poib yeloBeka B peUICHUM 3aad CHUCTEMHOTO
aHaJu3a.

2. Memoowvt onmumuzauuu

MatemaTnueckoe nporpaMMupoBaHue. THIBI SKCTPeMyMOB (DYHKIIMIT MHOTUX MEePEMEHHBIX,
YCIJIOBHUS JIOKAJIIBHOT'O AKCTpEeMyMa, MeTol MHOkHTeNel Jlarpanyka. OCHOBHbBIE TOHSTHUS BBIMTYKJIOTO
nporpammupoBanus. Cennosele Touku. Dynkumsa Jlarpanxa. Teopema Kyna — Takkepa u ee
reoMerpuueckass  uHTeprpeTanus. CoOBpeMEHHbIE  METOAbl  TPAJAMEHTHONM  ONTUMM3AIUU.
dopmynupoBKa 3agauu JuHelHoro mnporpammupoBanus (JIIT), skoHoMuueckass MHTepHpeTaIus.
ITonsTus onopHoro miaHa u 0aszuca, BHIPOKAEHHOCTh U HEBBIPOXKAEHHOCTD 3a1au JIII, ocHOBHBIE
npuHIMnbl cuMiieke Meroaa. OcHoBHble TeopeMmbl JIII. Ilotokm B cerax. Teopema dopna —
Qankepcona. TpaHcmoptHas 3ajmada. JuHamuueckoe nporpammupoBanue. IIpumepsr 3anad,
pelIaeMbIx METOAOM JUHAMUYECKOTO MPOrpaMMHUpPOBaHMs. 3ajaya ONTUMAIbHOTO YIpPaBICHUS U
npuHIMN Makcumyma [loHTpsruHa.



3. Anzeopa

JIuneitHoe npoctpaHcTBO. JInHeiHas 3aBUCUMOCTh. basuc. Cucrtembl JIMHEHHBIX YpaBHEHUI
(CJIY). Kpurepuit coBmectnoctu CJIY. OOpartHas u mceBmooOpaTHas wmarpuilel. JIMHEHBIE
onepatopbl. CoOOCTBEHHbIE BEKTOPbl M COOCTBEHHbIE 3HAUEHHsI KBAJpaTHOW MATpULBI U
CUMMETPUYHOM KBagpaTHOM MaTpulpbl. JluaroHanusanus MaTpULbl JIMHEHHOIO OllepaTopa.
CuHrynspHsle 4YHclIa MPSIMOYTOJbHBIX MAaTPULl M HUX CBSA3b C COOCTBEHHBIMHM YHUCIIAMU
aCCOIIMUPOBAHHBIX MaTpull. MaTpuyHbIe pa3iokKeHus (CUHTYJISIpHOE pasnioxkeHue, QR

pasnoxenue, LU-pasnoxenue, pasnoxxkeHue Xoseukoro). CkansipHoe NpoU3BEACHUE.
OproronansHOCTh. [Iponiecc oproronanusanuu I'pama — [lIMuara. bunuHeliHple U KBaJpaTUYHbIE
(GopMbl. 3HAaKOONpPEIEICHHbIE U IOIYONpEeIeHHbIE KBaJpaTUyHble (OpPMBI M MX CBOWCTBA. 3
Teopema Ileppona-®pobennyca Ajis HEOTpUUATEIbHBIX MaTpull. CTENEHHON METOA OTHICKAHUS
MaKCUMaJIBHOTO COOCTBEHHOTO YHWCJIAa U COOTBETCTBYIOUIETO COOCTBEHHOI'O BEKTOpa; YCJIOBHUS
cxonuMoctu. Ilonarue rpynmel. Hopmanbhbiii nenaurens U ¢akrop-rpynmna. Pemerku u
nonypewmeTku. bynesa anreopa.

4. OcHnoevl meopuu eepoamunocmeni u mamemamuyeckou cmamucmuxu CiydaiiHble
BEIMYMHBI. PacnpeneneHne IUCKPETHBIX CIy4YalHbIX BEIMYHMH. XapaKTEPUCTUKHU PacIpeaesICHUN.
OCHOBHBIE 3aKOHBI PACHPENEICHUS HENPEPBIBHBIX CIy4alHbIX BENIWYMH. DYHKIHH IJIOTHOCTH
pacIpeneieHys, CBOMCTBA W KBAaHTWIM OJHOMEPHOW, IBYMEPHOW M N-MEPHONW HOPMAaJIbHON
ciydaiiHol BennmuuHbl. Pacnpenenenus xwu-kBazpatr, CreroneHra, CHenekopa — @uiepa,
JIOTHOPMAaJIbHOE M paBHOMEpHOE. 3akoH Ooibiux uucen (B ¢opme YeObleBa) Kak BbIpaKEHHUE
CBOMCTBA CTaTHUCTUYECKOW YCTOMYMBOCTH CpeaHero 3HaueHus. LleHTpanbHas npenenpHas TeopemMa.
['enepanbHas COBOKYIMHOCTh, BBIOOpDKA M €€ OCHOBHBIE XapaKTEPUCTUKU (CpelHee 3HadyeHUE,
JMCTIEpCHsl, ACUMMETpHs, KBaHTWIM, (YHKUMU pacnpenesneHuss U mioTHoctu). [loHsTHe
CTaTUCTUYECKOW THIOTE3bl M CTAaTUCTUYECKOro KputTepus. OCHOBHBIE TIOHATHUS TEOPHUH
CTaTUCTUYECKHUX OLIEHOK M CBOMCTBA OLICHOK (HECMEIIEHHOCTh, COCTOSITEIbHOCTh, ACUMIITOTHYECKAs
HOPMaJIBHOCTh, 3(P(HEKTUBHOCTS ).

5. Hzpvt u pewenusn

Knaccudukanuss 3amad OpuHATHS pelleHud. OTanbl OpUHATHS pemieHud. Monenu
MHIMBUyabHOTO BbIOOpa. OTHOLIEHH mopsiika U kBaszumnopsaka. Oynkius BeiOopa. ITonarus
HaCJIElyEMOCTH U HE3aBUCUMOCTH. TeopHst N0JIE3HOCTH. DKCIEPTHBIE METO/IbI B IPUHATUH PEILICHUN.
[Ipunstue pemenuid npu MHOrux kpurepusix. MuoxectBo Ilapero. Ilpouenypsl BbiOOpa uyacTu
MHOXkecTBa [lapeto. MeTobl pelieHrs MHOTOKPUTEPHAJIBHBIX 3a1a4: METO/IBI CBEPTKH, TOPOTOBBIE
Metonbl. Ananmu3 a3 dextuBHoCcTH 3aTpaT AD3 (MeToab! 3aTpaThl — 3 dekTt). HeueTkne MHOXKeCTBa
u anreOpa HeueTKuX MHOXecTB. HeueTkue otHomenus. [Ipunmmn o6o6menus 3ane. Hederkue uncna
U HeveTKas apupmeTrka. MHOroKpUTEepUanbHOE MPUHATHE PEIICHUN TPU HEYETKUX OTPAHUYEHUSX.
HekoonepaTtuBHble Urpbl. AHTaroHUCTUYECKHE WUrpbl. Pemienne wmatpuuHol wurpsl. [lonsartue
cTpareruu. JloMuHaHTHBIE cTpareruu. PaBHoBecue no Hairy B YMCTBIX M CMEIIAHHBIX CTpaTETUsX.
Koonepatususie urpsl. Anpo. Llena urpsr lennu. [Tpocteie urpsr.

6. Anzopummuel u evIvUCIUMENLHAA CTIOHCHOCHLD

AJTOpUTMBI M CTPYKTYpPbl JaHHBIX. ACUMIOTOTUYECKUW aHAJIU3 CIOKHOCTH aJrOPUTMOB.
Ilogxoapl K INPOEKTHUPOBAHMIO  AITOPUTMOB: «pa3feiisii W BJIACTBYW», JUHAMHYECKOE
MIPOrpaMMUPOBAHHUE, JKaIHasl CTpaTErus. AJIrOpUTMBI COPTUPOBKH, IBOMYHOIO NOUCKA. AJTOPUTMBI
Ha rpadax: 00xox rpada, MOUCK KpaTYalIINX MyTeH, TOCTPOSHNE MUHUMAIIBHOTO OCTOBHOT'O JIEPEBA.
JIBOMUHBIE JIepeBbsl IOMCKA, KYy4YH, XEII-TaOJUIIbI. Mamuna Teropunra. Tesuc Yepua.
HepaszpemumocTs npobiemsl octaHoBa MamuHbl Twtopunra. 4 Knaceel 3amau P u NP, npumepsl.
CBoaumocts 3aaa4 o Kapny u Teropunry. NP-nonnora. Teopema Kyka.

7. /luckpemmnuwlit ananu3 u npeocmaeieHue 3HAHUIL

KomOunaTopHble METOJBI TUCKPETHOTO aHanmu3a. Kiaccuueckue 3amaud KOMOMHATOPHOTO
aHanuza. Pa30uenuss u pasmemieHusi. OCHOBHbIE KOMOMHATOpHBbIE TOXJECTBA. 3aJayud o
KoaupoBanuu uH(popmanuu. [lepeuncnurenbHuple 3a1auu 0 Ha3HAUYCHUSAX. bUHApHBIE OTHOILIEHUS U
rpa¢sl. CriocoOs! peactasnenus rpados. I1ytu B rpade. Csznocts. Teopema o CBA3aHHOCTH JBYX



BEpIINH, UMEIOIINX HEUETHYIO JIOKAJbHYIO CTeNeHb. MakcuMmaibHOE 4ucio pedep B rpade ¢ n
BEpIIMHAMHU U K CBSI3HBIMU KOMIIOHEHTaMU. J{0cTaTOYHOE yCIIOBHE CBA3HOCTH I'pada ¢ n BEpIIMHAMH.
HepeBbs. CBSI3aHHOCTD JIFOOBIX JBYX BEPIIMH JEpeBa €IUHCTBEHHBIM NPOCThIM myTeM. [Ipobiema
BU3yaJIn3aluu aepeBbeB. DopMann3Mbl, OCHOBaHHbIE HAa MaTeMaTnuueckoil joruke. CoBpeMEHHBIE
JIOruku. JIorndyeckuil BBIBOI.

Ocnosnasa numepamypa

1. AitBazsin C.A., Mxutapsia B.C. [IpuknagHasi CTaTUCTHKA U OCHOBBI 2dKOHOMETPUKU. — M.:
FOHUTU, 1998 (paznensl 1 u 2).

2. Aizepman M.A., Aneckepo ®@.T. Beibop BapuantoB (ocHOBBI Teopuun). — M.: Hayka,
1990.

3. AxumoB O.E. JluckperHass MaTematuka: JIOTUKa, rpynmsl, rpadsel. — M.: Jlaboparopus
bazosreix 3nanmi, 2001.

4. AnekceeB A.A., maes [.X., Ky3smun H.H., fIkoBnes B.b. Teopus ynpasnenus. — CII0.:
Hzn-so CIIGI'DTY «JIDTH», 1999.

5. AneckepoB @.T., Optemyk I1. «Boibopsl. ['onocosanue. [Maptum» — M.: Axkagemusi, 1995.

6. Aneckepo @.T., Xabuna O.JI., IBapu J[.A. bunapubie oTHOWEHUS, Trpadsl U
KOJUIEKTUBHBIE pemeHus. — M.: @uszmariut, 2013.

7. Adanackes B.H., Konmanosckuit B.b., Hoco B.P. Marematuueckass Tteopus
KOHCTPYMPOBAHUS CUCTEM ylpaBieHus. — M.: Boicmas mkosa, 2003.

8. AdanacreB B.H. Ynpasnenue HeonpeneneHHbIMU AUHAMHUUYECKUMH OOBbEKTaMU. — M.:
duzmatiut, 2008.

9. bacakep P., Caatu T. Koneunsie rpadst u cetun. — M.: Hayka,1974.

10. bexniemumes /[.B. Kypc ananurnueckoit reometpun u muHeiHOM anredpsl. — 10-e usm.,
uctp. — M.: @uzmatiut, 2005.

11. BacunbeB @.I1. MeTtoas! ontumuzaiuu. — M.: @akropuan [pecc, 2002.

12. A. JI. Bacun, B. B. Mopo3zos Teopus urp u Mojiejiu MaTeMaTU4eCKOM SKOHOMUKH. — M.,
Makc Ilpecc, 2005.

13. Bentuens E.C. HccnenoBanue omneparuid. 3agaqu, MPUHITUIIBI, METOAOJIOTHA. — M.:
Hayxka, 1988.

14. Bentuens E.C., OBuapos JI.A. [Ipuknaansie 3a1auu Teopun BepositHocTeil. — M: Paano
U CBA3b, 1983.

15. Bun6epr 3.b. Kypc anre6psr. — M.: ®akropuan, 1999.

16. Bonkora B.H. JleaucoB A.A. OcHoBbl Teopuu cuctem. — C.-116: U3parensctBo CIIOITY,
2004.

17. I'spu M., JI>xoHcoH J[. BeluncnuTenbHble MallMHBL U TPyAHOpENIaeMble 3a1auu. — M.:
Mup, 5 1982.

18. Hdypaxos b. K. Kpatkuii kypc Bbicuieit anreOpsl. — M.: @usmatiur, 2006.

19. EmenuueB B.A. Jlekiiuu o teopuu rpadgos. — M.; Hayka, 1990.

20. Epycanmumckuii SI.M. JluckpeTHas MaTeMaTuKa: TEOpHUs, 3aJauyM, NPUIOKEeHHUI. — M.:
By3zoBckas knura, 1999.

Jononnumenvnas numepamypa
1. XKypasnés 10.1., ®népos F0.A. {uckpernsiit ananus. Y.1: YuebHoe nocodue. — M.: U3 x-
Bo M®TH, 1999.

2. UBuenko I'.H., Mensenes HO.M. Martematnueckas cratuctuka. — M.: Bricmasg mkodna,
1984.

3. KamammnnkoB B.B. CioxxHble cCTEMBI M1 METOABI UX aHaim3a. — M.: 3nanme, 1980.

4. Kunu P., Paitipa X. [Ipunstue peumieHuil npu MHOruX kpurepusix. — M.: Panuo u cBs3b,
1981.

5. KoamoropoB A.H. u ®omun C.B. DnemenTsl Teopun (QyHKUUNA U (YHKIHOHAIBHOTO



aHanuza. — M.: Hayka, 1976.

6. Kopmen T.X., Jleitzepcon U.U., Pusect P.JI., lITaitn K. AropuT™MbI: IOCTPOCHUE U aHAJIU3,
2-e m3panue. — M.: Bunbsamc, 2007.

7. Ky3uenos O.I1., JluckperHas MmaTemaTHKa 11 uHxkeHepa. — M.: Jlanb, 2004.

8. IleperynoB ®@.1., Tapacenko ®.I1. Beaenue B cucremubiii ananu3. — M.: BII,1989.

9. JlapuueB O.U. Teopust u MmeToasl npuHATHS perieHuit. — M.: Jloroc, 2002.

10. JIutBak B.I'. DkcniepTHbIe OLleHKH U pUHATHE periennil. — M.: [latent. — 272 c.

11. JlotoB A.B., bymenkoB B.A., KameneB I'.K., Uepnsix O.JI. KomneoTep U MOHCK
kommnpomucca. — M.: Hayka, 1997.

12. Mupkus B.I'. IIpo6iema rpynnosoro Bsidbopa. — M.: Hayka, 1974.

13. Hedenor B.H., Ocumniosa B.A. Kypc nuckpernoit matematuku. — M.: M31-80 MAU, 1992.

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

15. IMeuepckuit C.JI., SHoBckas E.b. KoomepaTuBHBIE WIphI: pEIICHUS U AKCHUOMBL. —
EBpomnetickuii ynusepcutet B CI16, 2004.

16. ITogunosckuii B.B., Horun B./1. «Ilapeto-ontumaibHble pelieHus MHOTOKPUTEPHUATBHBIX
3amau», — M.: ®usmaraut, 2007.

17. lloguuockuii B.B., [ToranoB M.A. MeToapl aHa/in3a U CUCTEMBI TOAAECPKKHA PUHITUS
pemenuii. / Yuebnoe nocoone. MOTU. — M.: Komnanusa Cnythuk +. 2003. ['n.3.

18. IlpocBeToB I'. U. JIuneitHas anrebpa v aHaIuTHYECKas TEOMETPHS: 3a1a9H U PEIICHUS. —
M.: Anbda-IIpecc, 2009.

19. Paccen C., Hopsur IlI. UckycCTBEHHBIN MHTEIUIEKT: COBPEMEHHBIN MOAXO0M, 2-€ W34, —
M.: Bunssamc, 2006.

20. 40. Potitenbepr SI.H. ABToMaTtnueckoe ympaBieHue. — 2-oe nom. u3a. — M.: Hayka,
1978.

21. PeixkoB A.C. MeTonpl CUCTEMHOro aHaiu3a: MHOTOKpUTEpHalbHas W HEUYeTKas
ONTUMM3AIINS, MOJCTUPOBAHUE U AKCIIEPTHBIE OIIeHKU. — M.: DkoHOMHKa, 1999.

22. CeBactbsiHOB b.A. Kypc Teopun BeposiTHOCTEN U MaTeMaThyecKas CTaTUCTUKA. — M.:
Hayxka, 1982.

23. lIBenoB A.C. Teopust BEpOsSTHOCTEH W MaTeMaTHUeCKasl CTATUCTUKA. YueOHoe mocodue
JUTSL CTYJIGHTOB SKOHOMHYECKHUX crieraibHocTeil. — M.: u3n-so BIIID, 1995.

24. Tyry6anuun B.H. Teopus BeposrHocteil. M.: uzn-so MI'Y, 1977.

25. ®uxrtenronsl I'"'M. Kypc nmuddepenmanbHOro 1 MHTErpaibHOr0 UcHYHciaeHus. — M.:
®dwusmarnut, 2001.

buaok 2. Hayunasi cnenuaiabHOCTh 2.3.2. BbIYHCINTENbHbIE CHCTEMbBI U HX 3JI€MEHThI

1. MeToabl 1 cpeacTBa NPeodOpa3oBaAHNS JIEKTPUYECKHUX U HEIJIEKTPUYECKHUX BeJIMYHH

Hatunku. Ha3naueHue, OCHOBHBIE THUMbBI JATYMKOB U (DU3MUYECKUE MPUHIMIBI JCHCTBUS.
JlaT4MKy  yIJIOBBIX M JIMHEMHBIX MEPEMEIIECHUM, CKOPOCTEH, YCKOpEHHW. TEeH301aT4hKHu.
TepMonnekTpuueckue mpeodpazoBarenu (TepMOPE3UCTOpPbl, TepMmomnapel). ONTO3JIEKTPOHHBIE
npeobpazoBarenu. Jlatumku Xoiia, MarHMUTOPE3UCTOPBI, MarHUTOTPAH3HCTOPHI, MarHUTHBIC
BapHKamnbl. YJIbTPa3BYKOBble NaTuuku. lIpe3ope3oHaHcHble Aatyuku. MHTepdepomerpuueckue,
IUPaKIUOHHBIE U BOIOKOHHO ONTHYECKHE JaTUUKH.

[IpeobpazoBaTenu HaNpsHKEHUE-9aCTOTa, TOK-HAPSIKCHHE.

Amnanoro-uugpossie  mpeoOpazoBarenn (ALII). CpaBHuUTENbHBI aHAIW3  METOJOB
aHasiororpeoOpa3oBaHusi (MapajjielbHOE CUUTHIBAHUE, MOPA3PSATIHOE KOJUPOBAHME, JBOWHOE
WHTErPUPOBAHUE, J€JIbTa-CUTMa MOTYJISLINSA)

udpo-ananorossie npeodpazoBatenu (LIAIT). IMpunmunsr nmoctpoenus (marpunbl R 2R,
CTPYKTYpbl C JIBOMYHO-B3BELIEHHBIMM PE3UCTOPAMH, IIUPOTHO-UMITYJIbCHAS  MOZIYJISALUSA).
beictponeiictBue u Tounocts [AIL

OCHOBBI TEOPUH MOTPEIIHOCTH U YYBCTBUTEIBHOCTH IpeoOpa3oBartesei.

2. AHas10roBbIe KOMIIOHEHTHI cpeacTs BT.



Onepaunonnsie  ycuwiurenn (OVY). OcHoBHble cxeMbl BKIOUeHHA. OcoOeHHOCTH
ucrnonb3oBanus OV npu ogHONONAPHOM NUTaHUU. YacToTHast koppekuus. MeToapl KOMIIEHCAMU
TEMIIEPaTypHOrO W BpeMEHHOro npeiida. Ycunurenu mnoctosHHoro Toka. llupokomnosocHsle
YCWINTEIN. AHAJIOTOBbIE YMHOKHUTEIU. AKTUBHBIE (PMIIBTPBI U MTOJIOCOBBIE yerunTean Ha OY.

[lonsaTue kommnapartopa. beicTpoAeiCTByIOIIME U NPELU3UOHHBIE  KOMIIAPATOPHI.
Hcnonp3oBaHue rucrepe3nca AJig TOBBIIIEHUS IMOMEXOYCTOMYMBOCTU. AHAJIOrOBBIE KIIIOYH.
OcHoBHBIE IapaMeTpbl U 00JIACTH NMpUMEHEHMs. Vcnoab30BaHNME aHAJIOrOBBIX KIHOYEH B CXeMax
BBIOOPKU - XpaHEHHUS.

CrabunuzaTopsl HanpskeHus. JInHeliHble 1 apameTpuyeckue cradunu3atopsl. IMnynbcHble
cTaOWIM3aTopbl  HampsokeHusa.  [IpMHIMOBI  NOCTPOEHMS,  OCHOBHBIE  XapaKTEPUCTUKU
ctabmin3aTtopoB. OOpa3oBble HICTOYHUKHI HANIPSKEHUS U TOKA.

3. [ln¢pposeie 31eMeHThI U YCTPOICTBA.

MeTtonbl pa3pabOTKM YCTPOWCTB Ha OCHOBE DJEMEHTOB KOMOMHAIIMOHHON JIOTHMKH.
Bpemennble  guarpaMMbl  pa0OTBl  MMIYJIBCHBIX  HU(QPOBBIX  DJIEMEHTOB  (TPUITEPHI,
MYJIBTUBHOPATOPBI, CYETUYUKH). DJEKTPUUECKass COBMECTUMOCTb IU(MPOBBIX  3IIEMEHTOB,
M3TOTOBJIEHHBIX Ha OCHOBE paznuuHbix TexHonoruit (TTJI, TTJI, KMOII, DCJI).

['eneparopsl 1 ogHOBUOpaTOpHl. CXEMOTEXHUYECKUE PEIICHUS U CpaBHUTEIbHBIN aHanmu3 RC-
TEeHEpaTOPOB M KBApLEBBIX TreHepaTopoB. [IpMHIUIBI MOCTPOEHUS T'€HEPATOPOB CIELUATBHBIX
G yHKIHA.

[lepenatunky W TPUEMHUKHA IU(GPOBBIX CHUTHAJIOB JJii TPOBOJHBIX JIMHUW CBS3U.
['anpBaHMuecKkas pa3Bsi3ka M PETPAHCIALUS CUTHAJIOB B MPOBOAHBIX JIMHUAX CBs3U. OnTuyeckue
yCTpOICTBa MpueMa/nepeaadn HHPOPMaIIUH.

Knaccudukammss  unTerpasnibHbix  Mukpocxembl (MMC) mamsaru. IloctosiHHbIE |
nepenporpammupyeMbie UMC namsitu (3JIEKTpUYECKOE CTUpPAHHUE, CTUPAHHE YIbTPadrOIETOBBIM
nznyuyenueM). Opranuzauus u npumeHeHue MMC mnamsti ¢ Opou3BOJIBHBIM JOCTYIIOM U
nocienoBaTenbHoi BeIOOpKO. UMC mamsitu ¢ mocienoBareiabHbiM uHTepGheiicom (12C, SPI),
CTPYKTYypa, MpoToKos oomMeHa nHpopmanuend. Crarnyeckue u auHamudeckue O3V, nonstue KOIII-
namstu. [IporpaMMupyemble JIOrHUeCKHe MaTPHUIIBI.

[Tpubopsr ¢ 3apspoBoit cBszpio (I13C). OcHOBHBIE MapaMmeTpbl M 00JACTH NMPUMEHEHUS B
cpeacreax BT.

4. MuKpokoHTpoO/LUIepbl M MHKpOIpoueccopHblie ycrpoiicTtBa. Kiaccudukamus
MUKpPONPOLECCOPHBIX  cpelncTB.  OIHOKpHUCTAIbHBIE U  CEKIMOHHbIE  MHKPOIPOLIECCOPHI.
Muxkpomnporieccopsl ¢ (PUKCUPOBAHHON CUCTEMOW KOMAaH]l U MUKPOIPOTPAMMHBIM YIPABICHUEM.
[TonsiTue apxuTekTypbsl MuUKponpoueccopa. CpaBHUTENbHBIN aHanu3 MukporpoieccopoB CISC u
RISC apxurtexkTypbl. YHUBEpCaldbHbIE M CIELUAIM3UPOBAHHBIE MHUKpPONpOLECCOphl. Turosas
CTPYKTypa MHKpOIIpOLECCOPHOU  cucTtembl. lloHsATne MukpokoHTposuiepa. Pe3uneHtHbIE
anmapaTHbe MOJIYJIM MHKPOKOHTPOJUIEPOB JUIsI OPraHU3allMU CBSI3U C BHEIIHUMU OOBEKTAaMHU CO
CTaHJapTHBIMU U CHIEUATN3UPOBAHHBIMU UHTEp(Peiicamu.

CurnanbHble MUKponpoueccopsl. [{udpoBas punbTpanus ¢ UCnonb30BaHUEM TUCKPETHOTO
npeobpazoBanus Dypre.

5. MeToabl U cpeacTBa Nepeiavud U3MEPUTEeIbHON U YIIPaB/silomeil HHPOpMAaLH.

YcrpoiictBa cBsa3u ¢ o06bekToM ympaieHus: (YCO). OcHoBuble Tunbsl YCO, NpUHILIUIBI
OpraHM3aLyu.

Untepdeiicel  cucrem  ympaBinenus. Knaccuukanus, OCHOBHBIE XapaKTEPUCTHKHU
untepdeiicos. [Ipubopusie untepdeiicsl (IEEE 488, IEC 625.1).

[Tonsitue crangaptHoro unrepdeiica. CrannapTHsle uHTepdenicsl oOMeHa uHpopManuen ¢
nepudepuitEbIMu ycTpoiicTBamu. [locienopaTensubie uatepeiice: RS232C, UPTIC, 12C, SPI, USB,
RS422, RS485. ITapannensHbie HHTEPHEHCHI.

6. /IlmarHocTuka um HaaexKHOCTH (GyHKuMOHMpoBaHMsA cpeactB BT. Onexkrpuueckas,
uHpOpMAIMOHHAsT U KOHCTPYKTHBHasi COBMECTHMMOCTH 3JIEMEHTOB M ycTpoucTB. KommoHOBKa,
MEXaHHYEeCKasl IPOYHOCTh, FIEKTPOMAarHUTHAsI COBMECTUMOCTh, 00ECIIEUEHUE TEIIOBBIX PEKUMOB.
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Kinumatuaeckue ncnbitanus cpeacts BT. Mcnbitanus Ha BHOPONPOYHOCTh U BUOPOYCTOHIUBOCTD.

HanexxHoCTh 371€MEHTOB U YCTPOWCTB, €€ KOJIMYECTBEHHBIE XapaKTEPUCTUKU. BHe3anHbie 1
MOCTENEHHBIE OTKAa3bl. BIMSHUE OJIEKTPUYECKUX M TEIUIOBBIX PEKHMOB JJIEMEHTOB Ha UX
HAJIe)KHOCTH. METOIbI MOBBILIEHUS HAAEKHOCTH. TecTupoBaHue. Y CKOPEHHBIE METObI UCTIBITAHUI
Ha HaJIE’KHOCTb.

Cnmcok pekoMeHayeMoil TuTepaTypbl

Ochoenas numepamypa

1. FOdepoB ®.M. DrnexTpudeckne MaIIMHbI aBTOMAaTUYECKUX YCTPOMCTB. M.: Bricil. mikona,
1988.

2. DNeKTpoHMKa U MUKpocxemMoTexHuka. Yueonuk / Ilox obur. pea. Kpacnonpommuoit - K:
Briciras mkona. I'onoB, n3a-Bo, 1989.

3. Pomuonor B.JI., TepexoB B.A., flkoneB B.b. Texauueckue cpenctsa ACYTII: VueO.
nocobue 1 By30B. M.: Beic. mkona, 1989.

4. latuuku u3meputenbHbiX cucteM. B 2 xu. Ku. 1 /XK. A u ap. Ilep. ¢ dpanua. M.: Mup,
1992.

5.I'yceB B.I'. I'yceB O.M. Onekrponuka - M.: Beiciias mkona, 1991.

6. Kysneno B.A., flxynanna I'.B. OcHoBbI MeTponorun. - M: U3n-Bo ctanmaptos, 1995.

7. Jlazapes B.I'. UuremnekryanpHble mudpoBbie cetu. CrnpaBounuk. M.: DOuUHAHCH U
cTaTUCTHKa, 1996.

8. Maxkapos B.B., Jloxun B.M., Iletppikun A.A. JIlUCKpETHBIE CHCTEMBI AaBTOMAaTHYECKOTO
yIpaBJICHUS TEIIOTEXHUUYECKUMHU o0bekTamu. M.: Hayka; @usmatiut, 1998.

9. Kopuees B.B., Kucenes A.B. CoBpemenHble Mukporpoieccopsl. 2-¢ nza. M.: HOJINJK,
2000.

10. Cmut k. ConpspkeHHE KOMIBIOTEPOB ¢ BHEIIHUMH ycTpoiicTBamu: Ilep. ¢ anrn. M.:
Mup, 2000.

11. I'yk M. Anmaparasie cpeactsa IBM PC: Dunuknonenus, 2-e uza. CII6.: [Tutep, 2001.

12. Crenanenko M.II. OcHOBBI MUKPOAIIEKTPOHUKU. Yuel. mocodbue ajis By30B. 2-€ U3,
nepepad. u gom. M.: JlaGopaTopus 6a30oBbix 3Hanuii, 2000.

13. HoBuxkos FO.B. OcHOBBI IH)pOBOI CXeMOTEXHHUKH. ba3oBbIe 3JIEMEHTHI B CXeMBbI. METO bl
npoextupoBanusa. M.: Mup, 2001.

14. mun [. Yopasastomue cucteMsl 1 aBTomMatuka. - M: Texaocdepa, 2007.

Jlononnumensnan riumepamypa

15. Haynnmopd VY. AmnanoroBas 3J€KTPOHHKA: OCHOBBI, pacyeT, MOJeIupoBaHue. —M:
Texnocdepa, 2008.

16. Xopsur I1., Xumn V. UckycctBo cxeMmoTexHukn: Ilep. ¢ anri. 7-e m3a. mepepad. M.:
bunom, Mup, 2009.

17. ba3oBeie nekuuu Mo 3MeKTpoHuke (B 2-x Tomax) Towm II: TBepaoTenbHas 3eKTpOHUKA/
Co6opnuk / I[Tog o6m. pen. [Iponeitko B.M. - M: Texnocdepa, 2009.

18. bykpee U.H., I'opsiue B.U., MancypoB b.M. MukpoaneKTpOHHBIE CXeMbI ITU(PPOBBIX
ycTpoicTB. - M: Texnocdepa, 2009.

19. Kanrun B. B., Koznos B. H. AnmapaTtasie u mporpaMMHBIE CPEJICTBA CUCTEM YIIPABIICHUSI.
[TpoMeITIIEHHBIE CETH M KOHTpOJUIephl. Y4yeOHoe nmocobue. M: bunom. JlaGopartopus 3nanuii. 2011.

20. Tomunbckuii B.b. MuUKpO3JIEeKTpOHHBIE U3MEPUTEIBHBIC MpeoOpa3oBaTenn. YueOHOe
nocobue. M: bunom. Jlaboparopus 3nanuii. 2012.

baox 3. Hayunas cnemumanbHocTh 2.3.7 KomnbloTepHoe MoaeJMpoBaHue M
aBTOMATH3aLHA IPOEKTHPOBAHUA
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1. Anzopummuueckue A3blKU U NPOCPAMMUPOGAHUE.

1. OcHoBHBIe 3Tambl pemieHus 3aaad Ha DBM. Ilonstue o0 aiaropurmax u crnoco0ax ux
IIpEICTaBICHUS.

2. SI3bIkm mporpamMupoBaHMs. THnbl JaHHBIX. BeIpakeHus, omnepanuu, OIEpPaTOPBHI.
OOBbeKThl, MTHKATICYIIALNS, TOJIUMOPPHU3M, HACIIEIOBAHUE.

3. BrruncnuTenpHbIE TPOLIECCH U TOTOKK KOMaH. VTepannu, BETBIEHUS, UKIIBL.

4. TlapannenpHoe mporpammupoBaHue. CpencTBa CUHXPOHMU3AIMU MOTOKOB. OCOOEHHOCTHU
MapajuieIbHOTO MPOTPaMMHUPOBAHUSI.

5. [Iponenypsl. ['pad-cxembl alrOpUTMOB.

6. Buael s3b1k0B  nporpamMMmupoBaHus. OTIUMYMS HHTEPHPETUPYEMBIX  S3BIKOB  OT
KOMIWINPYEMBIX.  JlekinapaTuBHBINA, NOpOUEAYpHBIM W (QYHKUMOHAJIBHBIA  MOAXOABl K
MIPOrpaMMHUPOBAHHUIO.

7. Cneuudukauuu, odopMIeHUE NTPOrpaMMHONM  JOKyMeHTanuu. HanexHocts
MPaBUJIBHOCTh IPOrPAaMMHOI0 00€CTIeUeHUsl.

8. PaboTa c ¢aiinoBoii cucteMoil. YrpasieHHue BBOIOM/BbIBOJIOM. [10TOKM JaHHBIX.

9. IIlaGnoHBI NPOEKTUPOBAHHS B OOBEKTHO-OPUEHTUPOBAHHOM MPOrPAMMHUPOBAHUHU.
[Ipumeps! 111a010HOB TPOEKTUPOBAHUS.

2. Onepayuonnvie cucmemol.

1. Mcropuueckuii ouepk u KiacCUpUKAIMS OMEPAMOHHBIX CHUCTEM. YHUBEpCAIbHBIE U
CHELUAJIbHBIE ONIEPALIMIOHHBIE CUCTEMBI.

2. TpeboBaHus K BBIUUCIUTENBbHBIM pecypcam. Kinaccudukanus oneparioHHbIX CUCTEM I10
METOAY MOCTPOCHUS siapa. MoaylIbHBIA NPUHLINI IOCTPOCHUS ONIEPALIMOHHBIX CUCTEM.

3. I'enepanusi onepanMOHHBIX CUCTEM. YTIPABJICHUE MPOLIECCOPAMHU, MAMSITHIO, BHEIITHUMU
ycTpoiicTBamMu, (aitiamu.

4. ®usnueckas U BHUpTyallbHas MaMATb, siBJieHUWE (parMeHTanuu. CBSI3HOE M HECBSI3HOE
pacrpeieieHie TNaMATH, CTPAHUYHOE, CETMEHTHOE€ M CErMEHTHO-CTPAHMUYHOE paclpejiesieHue
MaMSTH.

5. Tunbl opranuzanuu ¢aniaoB, METOJbl U crocoObl goctyna K (aitnam. Buabsl ¢aitnoBbix
CUCTEM, UX YCTPOUCTBO.

6. Opranuzanus oOMeHa C BHEIIHUMHU YCTPOHCTBaMM Ha (PU3MYECKOM YPOBHE, MOHSITHE
npamnBepa.

7. Onepaunonnas cucreMa UNIX u ee Bepcuu. Opranuzanus QailioBoil cucTeMbl, TOHITHE
000JI0YKH, CYIIECTBYIOIINE HHCTPYMEHTAIBHbIE CPEibl TPOrPaMMHUPOBAHUSI.

8. CoBpeMeHHbIE OIEePallMOHHBIE CUCTEMBI, X BUIBI 1 OCOOCHHOCTH pabOThI U yCTPOHCTBA.

3. Ungpopmayuonnoe ooecneuenue CAIIP.

1. Knaccudukanus naHusix, ucrnonb3dyembix B CAIIP. OcHoBHBIE IPOOIIEMBI, CBSI3aHHBIE C UX
XpaHeHueM u 00paboTKOM.

2. banku naHHbIX, 001IKME TPeOOBAaHUS K HUM, UX TPAJIULIMOHHAS apXUTEKTYypa.

3. ®dyHKIUU cuUCTeM ymOpaBieHUs 0Oa3aMu JaHHBIX. Mojaenu NaHHbIX. PensuunoHHBIE,
UEepapXUUECKHe U CeTeBbIE 0a3bl TaHHBIX.

4. IlonsiTHE O PENALMOHHON anredpe U peIsIIUOHHOM UCUHCIICHUU.

5. SI3bIKM OnUcaHUsl U MAaHUNYJIUPOBaHUS JaHHBIMH. OCHOBHBIE uepThl si3bika SQL.

6. Otanbl pa3pabotku uHPOpMamuoHHoro obecneuenuss CAIIP. Hudonoruueckoe,
KOHIIENITyaJIbHOE, (PM3NYECKOe MPOCKTUPOBAaHUE 0a3 JaHHBIX.

7. Pactipenenennbie 6a3bl JaHHbIX. CTpaTeruu pacnpeieaeHus.

8. OcobeHHOCTH UCTIONIb30BAHMSI OAHKOB JIaHHBIX B COCTaBe MH(OPMAIIMIOHHOTO 00ECIICUEHHUSI
CAIIP. ITogxoap! K MOCTPOEHHUIO CHEIMATU3UPOBAHHBIX CHCTEM YNpaBICHUs 0a3aMu JaHHBIX IJIs
CAIIP.

4. Jlunzeucmuueckoe ooecneuenue CAIIP.

1. ITpyHIMIIBI TOCTPOCHUS SI3BIKOB MMPOTPaMMUPOBAHUS U BXOIHBIX s36IKOB CAIIP kak 6a3brl
muHTBUCTHYECKOTO obecnieuenust CATIP.
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2. ®opmanbHble rpammaTuki. Kinaccudukanus rpammatuk mo Xomckomy. CpaBHUTEIbHbBIE
XapaKTEePUCTUKU OIPaHUYEHHBIX, KOHTEKCTHO-CBOOOHBIX U KOHTEKCTHO 3aBUCHUMBIX I'PaMMaTHK.

3. ba3oBble METO/1bI TPAHCISALUU SI3bIKOB IPOIPAaMMUPOBAHUS M BXOJHBIX S3BIKOB.

4. PerynsapHbele TrpaMMaTHKU. PeryispHble BbIpaK€HUS. OKBUBAJIEHTHOCTb TI'PAMMATHK.
Koneunsle aBTOMaThl. MeTo/1bl IpeoOpa3oBaHKsl KOHEUHBIX aBTOMATOB. MUHUMAaJIbHBIM KOHEUHBIN
aBTOMAT.

5. Jlekcuueckuil ananus. CTpyKTypbl 1€pEBbEB TPAHCIIALIUH.

6. I'eHeparopbl JEKCHMYECKMX M CHHTAKCHUYECKMX aHaiau3aTopoB. OcoOeHHOCTH uX
IIPUMEHEHMS.

7. ANTOpUTMBI TpaMMaTHYECKOro pa3dopa "cBepxy-BHU3", "cHU3Yy-BBepX', ""cieBa HampaBo'.
Oransl co3aHus TPAHCIATOPOB SA3bIKOB IPOrPaMMHUPOBaHUS U BXOJIHBIX A3bIKOB CAIIP.

8. OcHoBHBIE TpeOoBaHMS K Toyb30oBaTtenbckomy wuHTepdeiicy CAIIP. CranmapTs
MOJIb30BaTENILCKOT0 UHTEpPeica.

5. Texnonozua paspabomku npocpammnozo ooecnevenus.

1. IIpyuHIMIBI TOCTPOSHUS U METO/IbI Pa3pabOTKH MPUKIIATHOIO IPOrPaMMHOI0 00eCTIEUeHHUSI
CAIIP, apxurekrypa coBpeMeHHblx OBM wu BC, mnocrpoeHue cucteM yIpaBlICHUS
BBIYHCIIUTEIBHBIMU PECYPCAMH.

2. OyHKUUMW, TPUHLUIBI U CIOCOOBI IMOCTPOEHHUS MAKETOB MPUKIAIHBIX MPOTpamM,
peayn3ali B HUX THUIIOBBIX QJITOPUTMOB MPOEKTUPOBAHMS. DTalbl )KU3HEHHOTO LIUKJIA IIPOrPaMM,
X 0COOCHHOCTH.

3. OcoOEHHOCTH TEXHOJIOTMH MPOTrPaMMHUPOBAHMS CIIOKHBIX MPOTPaAaMMHBIX KOMIUIEKCOB.
TexHonoruu pazpaboTKH MPOrpaMMHOT0 00€CTIeYeHHUS.

4. CrpykTypHOE, MOJYJIBHOE, 00BEKTHO-OpPUEHTUPOBAHHOE, IBOJIIOLIMOHHOE
MIPOrpaMMHpPOBAHUE.

5. 'ubkue MeToauKH pa3paboTKH MporpaMMHOro odecrieueHus. MtepannonHas pa3padoTka.

6. Mertonel oOecrieueHusi KadecTBa nporpaMMHoro otecnedenus. CtaHmaptsl B oOnacTu
obecrieyeHus KauecTna.

7. JlokyMeHTanusi Ha MPOEKT, €€ MpeaHa3HaueHue. Buasl jokyMeHTanuu, opopmiseMon Ha
Pa3IMYHBIX dTanax pa3padOoTKU IPOrPaMMHOI0 0OeCTIeueHHs.

6. IBM u nepughepuiinvie ycmpoiicmaa.

1. TpeboBanus k texHuueckomy obOecneueHuto CAIIP. Cucremnas opranuzainus 9BM u
BBIYMCIUTENBHBIX CHCTEM, JIOTHYECKas CTPYKTypa U pekuMbl (yHKUMOHMpoBaHus OBM,
npencraBieHue nHpopmanuu B OBM, myTu ee pacrnpocTpaHeHus: U CIOCOObI TPeoOpa3oBaHUsl.

2. IlpuHIUIIBI TOCTPOCHUS M OpTraHu3aius (YHKIIMOHUPOBAHUS IEHTpaIbHOU yacTtu DBM,
3aIlIOMUHAIOLIUX YCTPOMUCTB, MPOLECCOPOB, KAHAIOB BBOJIa-BbIBO/IA.

3. OcoOeHHOCTH pealu3alii YCTPOMCTB pazNUYHBIX KiaccoB DOBM Ha coBpemeHHOM
3JIEMEHTHOM 0aze.

4. CoBpeMeHHBIE METObI IPOCKTUPOBaHUS yCTporcTB DBM Ha paznuyHbIX HEPAPXUYECKUX
YPOBHSX C HCIOJIb30BaHUEM COOTBETCTBYIOIUX noacucteM CAIIP DBM.

5. Ilepudepuitasie ycrpoiictBa 9BM, uX KOHCTPYKTUBHBIE U (PYHKIIMOHATIBHBIE OCOOCHHOCTH.
Kommnekcesl Texauueckux cpeacts CAIIP B pasnuuHbIX npuiokeHUsx. BapuaHTel peanuzaunuu
CUCTEMBI ITPEephIBAaHUM.

6. Meronpl oOecnedyeHuss HaneKHOCTH (yHKIMOHHMpoBaHus OBM u mnepudepuitHpix
ycTpoiicTB. CUCTEMBI KOHTPOJIS M IMATHOCTUKHY, BAPUAHTHI UX peaJIn3allii B COBpeMEHHbIX DBM.

7. Cucrema xomana OBM. CrpykTypHas cxema npoueccopa. [Iporeccopsl ¢ cCokpalieHHbIM
(RISC) u noansiM (CISC) Habopamu koman 1. Crienain3upoBaHHbIe Ipoleccopsl, ux posib B CAIIP.

8. Hasnauenue, mnapameTpbl Hu Ki1accu(puKauus apUPMETHKO-TOTHUYECKUX YCTPOMCTB.
MuxkpomnporpaMMHoOe yrpasiaeHue. [IpuHIunsl qeNCTBUs YIPABIAIONIMX aBTOMATOB C XPAaHUMOU B
MaMATU U «KECTKON» JIOTUKOM.

9. Pacnpenenennbie nH(GOPMAIIMOHHBIE CUCTEMBI. MeTobI (hparMeHTaluy U paclpeieIeHUs
JNaHHBIX. TeXHOJIOTUs «KIMEHT—CEPBEP.
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10. Hudopmanuonnsle xpaHwiuma. IIpoexTtupoBanue HHGOPMAIMOHHBIX XPaHWINII.
NoSQL 06a3b1 qaHHBIX

7. Mawunnaa cpagpuxka u zeomempuyeckoe mooenuposanue.

1. IlonaTue MaminHHOM rpa@uKu, FEOMETPUIECKOTO MOJEIUPOBAHUS, IPAPUUECKON CHCTEMBI,
0a30Boro rpadguueckoro nakera. BosMoKHOCTH COBPEMEHHOIN MAaIIMHHOMN IpaduKu.

2. Tpebyemble BBIUMCIUTENBHBIE PECYPCHI ISl PELIEHUS] TEOMETPUUYECKUX U TpapUuecKux
3aa4. TexHU4ecKue cpecTBa MAIIMHHOMN TpaduKH.

3. 'eometpuueckoe moaenupoBanue. Kiaccugukanus reoMeTpudeckux Mojene, crocoObl
NPEICTABIEHUS] KPUBBIX, OBepXHOCTEN B namsaT DBM. Croco6sl mocTpoeHusi 00BbEMHBIX TEN U3
0a30BBIX 2JIEMEHTOB (POPMBI.

4. 'eomeTpHs KPUBBIX U IIOBEPXHOCTEN B TPEXMEPHOM IPOCTPAHCTBE, UX MTApaMETPUUYECKOE
onucanue. [loctpoenne KpuBbIX.

5. MHuorounensl besbe. [locTpoeHne moBepXHOCTEN.

6. Maremarnueckuii annapatr Kynca, besse, Opmura, B-crutaiinoB, NURBS st pemenus
reOMETPUYECKHX 3a/1a4. AJITOPUTMBI PEIICHHUS] METPUYECKUX 3a4ad.

7. IlpuHIMIBI TIOCTPOCHUS NPUKIAAHBIX Tpadudeckux nporpamMMm. CTaHIapThl B MAIIMHHOM
rpaduke (Ha pa3paboTKy rpadUyecKux cucTeM, Ha OOMeHHbIe (aiinbl 1 np.). Konuenuus crannapra
KOpPHEBOMU IrpauIeCKON CUCTEMBI.

8. IIporpammHas U anmapaTHasl peajau3alysi OTACNIbHBIX aIrOPUTMOB MAIIMHHOW TpaduKH.
ANropuTMbl  OTCeYeHMs, aduHHBIE IpeoOpa3oBaHus, NPOELUPOBAHME, pa3BEpTKa, 3aKpacka,
yAQJICHUE HEBUIUMBIX JIMHUM U IOBEPXHOCTEN.

9. Knaccudukanus rpadpuyeckux cucreM U MX (YHKUHMOHAJIbHBIE XapakTepucTUku. O030p
COBPEMEHHBIX I'pah)UYECKUX CUCTEM.

10. IlepcniekTuBBI pa3BUTUS Tpa@UUECKUX YCTPOMCTB MAIIMHHOW TpadHKH, CHOCOOBI
CO3/1aHMSI €CTECTBEHHBIX M300pa)KEHUN M IBKEHUN Ha 3kpaHe. OTpakeHue, 1BET, TeHHU, (aKkTypa
MaTepuasia B MalllMHHOM rpaduke.

8. Mooenuposanue cucmenm.

1. Ponb maTemaTuueckoro moaenupoBanusi B CAIIP. O60061ieHHbIe ypOBHU IPOEKTUPOBAHMS,
npucyIre OONBIIMHCTBY 00MacTei TeXHUKU. MUKpO-, MaKpO- U CUCTEMHBIN YPOBHHU.

2. XapakTepuCTUKU MaTeMaTH4ecKux Mozeneil. TOUHOCTh, aIeKBaTHOCTh U KOHOMUYHOCTb.
OO01as xapakTeprucTuKa Mojiesield Ha MUKPOYPOBHE.

3. Cetounble Mmomenu. AnreOpausaiiusi ypaBHEHUNW B METOJE KOHEYHBIX Pa3HOCTEH.
Opranuzanysi BBIYACIUTEIBHOIO MPOLEcca IPU MCIOJIb30BAaHUN METOJOB KOHEYHBIX Pa3HOCTEN U
KOHEYHBIX DJJIEMEHTOB, Mpe- M TOCTIpolieccoOpHas o0paboTka HHPOpPMAIMM B MPOTPAMMHO-
METOJIMYECKUX KOMIUIEKCaX aHalau3a MPOYHOCTH.

4. ITpoGieMbl CO3/1aHUs MAaTEMATHYECKOTO U MPOrpaMMHOr0 o0ecreueHusl Ha MaKpOypOBHE:
aHaymoruu (pa3oBBIX NMEPEMEHHBIX W YpPAaBHEHUH B CHUCTEMax pa3iNMyHOW (PU3MYECKOW MPHUPOJIBI,
MeTOo/ibl (POPMUPOBAHUS MAaTEMaTHUYECKUX MOJENIe CUCTEM M3 KOMIIOHEHTHBIX M TOMOJIOTMYECKUX
YPaBHEHHUM.

5. MoaenupoBaHue Ha CUCTEMHOM yYpPOBHE.

6. MeToapl MOAETMPOBaHMS HENPEPHIBHBIX OOBEKTOB HAa OCHOBE ammapara MepelaToyHbIX
¢byakuuii. Metopl noBbIeHNs 3()(PEKTUBHOCTH OJJHOBAPUAHTHOTO aHAIM3a: ACKOMIIO3UIIMOHHbIE
METO/Ibl, YY€T CTPYKTYPbl M Pa3peKEHHOCTH MAaTpUIl MOJEJEeH, MaKpoMoJenaupoBaHue. MeTobl
penakcaui (popMbI CUTHANIA U TIPOTHO3UPYEMBIX PEaKIIHIA.

7. MeTonbl TUCKPETHOTO MOJICIIMPOBAHUS.

9. Onmumuzauusn ¢ CAIIP.

1. XapakrepucTHKa 3KCTPEMAJIbHBIX 337a4 B MPOEKTUPOBAHUU. MHOIOKpUTEPHAIBHOCTD,
MHOTOIIaPaMEeTPUYHOCTD, AITOPUTMUYECKas popma Mozaeneit. Muoxectso IlapeTo.

2.  Kpurepum  oONTUManbHOCTH:  YACTHBIM,  aJAUTUBHBIA,  MYJIbTUIUIMKATUBHBIN,
BEPOSATHOCTHBIN, MUHUMAKCHBIM.

3. OcCOOEHHOCTH TOCTAaHOBOK OKCTPEMAJbHBIX 3a/Jad IpPU BHEIIHEM U BHYTPEHHEM
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npoektupoBanuu. Onpe/eneHne Tuma 1eneBo pyHKIMH, pacueT BECOBbIX KOA(DPHUIIMEHTOB.

4. Knaccuduxaiust MeTo10B oucka s3kcTpemyMa. O1ieHka TpyJ0€MKOCTH Ipoliecca MOUCKa.

5. Meroasl 6e3ycnoBHOM onTuMu3auu. OgHOMEpHAasT MUHUMU3ALIUSL.

6. Meronbl HyneBOro nopsjaka (mokoopauHatHoro cnycka, Hennepa-Muna, Xyka [[xuBca,
Pozenbpoxa).

7. I'pagueHTHBIE METOIBI (HAUCKOPEHIIIEro CIyCcKa, COMPSHKEHHBIX TPAJUEHTOB, TIEPEMEHHOM
METPHKH).

8. Meton HrroToHa, MeTOIbI yCIIOBHOM onTuMu3anuu. Y cinoBust Kyna-Takkepa.

9. Metonsl mHOXUTeNeH Jlarpanxka, mTpadHbIX QYHKINHI, MTPOSKIIUU TPAAUCHTA.

10. IHouck makcumuHa. ONTUMHU3AIUS C YIETOM JTOITYCKOB.

11. Meroasl HEHTPUPOBAHUS M BIUCBIBaHMS Truneppuryp B o0sactb pabOTOCIOCOOHOCTH.
Huckpernast ontumuzanusi. OCHOBHbBIE CBEJEHUS U3 TEOPUHU CIOKHOCTH 3a/ad BbIOOpa. 3anayu
MOJIHOTO Tiepedopa.

12. MeTonp! BETBEW U rpaHull, JJOKAJIIBHON ONTUMU3aLuu, I'omopu. [IpuMepsl 3BpUCTHYECKUX
METOA0B ONITUMHU3ALINH.

13. JIuHamuueckoe MpOrpaMMHUpPOBAaHHUE, NPUHIUI oONTUMalbHOCTH. CBs3b  3a1a4y
ONTUMU3ALMH C 3aJa4aMU CTPYKTYPHOI'O CHHTE3A.

10. Hckyccmeennwlit unmesnniekm u IKCHEpmHvle CUCHIEMDBL.

1. IIpoGnembl, BO3HUKAIOIIHUE MpPH TMPEIACTABICHUH B aBTOMATHU3HPOBAHHBIX CHCTEMax
He(hopMaNbHbIX 3HaHHUH. DOPMBI U CTIOCOOBI TPEICTABICHHS 3HAHUH.

2. Mopenu npencrapieHus 3HaHUM ((popMalibHbIE TEOPUH, UCUUCIIEHUE TIPEIUKATOB, MOJIEIU
Ha OCHOBE (peiiMOB, NPOAYKIIMOHHBIE CHUCTEMbI, CeMaHTH4eckue ceTt). KX ocobeHHoCTH,
MPEUMYIIECTBA U HEIOCTATKHU, 00JIACTH MPEeANOYTHTENbHOTO puMeHeHus. [Ipeacrasnenne 8 9BM
HEUYETKUX 3HAHUM.

3. OpraHuzanus MoUcKa perieHui, METObl OMCKAa B OOJBIIUX MPOCTPAHCTBAX COCTOSIHUMN
(mouck B MIUPUHY U TIYOMHY, SBPUCTHYECKUN TOHCK B AIbTEPHATUBHBIX U HEPAPXUUYECKUX
MPOCTPAHCTBAX).

4. DOkcnepTHble cucTeMbl. X CTpyKTypa, pa3HOBUIHOCTH, METO/IBI IOCTPOCHUS.

5. Tlonsatue o JnorumueckoM © (YHKIHOHAJIHLHOM MpOrpaMMHUpOBaHUU. [Ipuemsr
nporpammupoBanus Ha 6a3e s3p1k0B JIMCIT u TTPOJIOT .

6. PacnioznaBanue o6pasos. Knaccudukanus MmeTo10B.

7. HelipoHHble ceTy, MpUHIUIBI X padboThl. HelipoHHbIe ceTn ¢ 00paTHOM CBS3bIO.

11. Pazpaoomxa CAIIP.

1. Dtansbl KU3HEHHOTO IUKJIA NpoMbINUIeHHBIX u3nenuil. Ctpykrypa CAIIP. Pa3sHoBugHOCTH
CAIIP. ITonsatue o CALS-texnonorusix. Cucremnsie cpeasl CAIIP. Cucrembr CAD, CAE, CAM,
PDM.

2. IloHsiTHE MHXKEHEPHOTO NMpoeKTUpoBaHus. [IpuHIMIBI cucTeMHOro noaxona. OCHOBHBIE
MOHATHSA CUCTEMOTEXHUKH. Mepapxuueckue ypoBHM NpoekThpoBaHus. dopmanuzanus Iporecca
npoektupoBanuss uzgenui npu paszpabotrke CAIIP. ConepkaHue TEXHHMYECKOrO 3aJlaHus Ha
npoektupoBanue.  Krnaccudukanms  momeneid M mapamMeTpoB,  UCHOJB3YeMBIX  NpHU
aBTOMAaTHU3UPOBAHHOM IIPOECKTUPOBAHUU. TUIIOBBIE MPOEKTHBIEC POLELYPHI.

3. CAIIP — kak cinoxHas cucreMa. Bunael ooecrieuenust CAIIP. Moaenu »XKU3HEHHOI0 IIUKIa
CAIIP. Tlokazatenu kadectBa CAIIP. Ilenu u oO0mue NpUHIUOBI YIPABICHUS CIOKHBIMU
npoekramu. [loHsiTue 00 OTKpBITBIX cuctemax. IlepBuyHOE MPOTrHO3UPOBAHME  LIENEH
npoektupoBanus. [loaroroska padboyero riaHa.

4. Cragum, stanel U npouenyps! npoektupoBanus CAIIP: mpeanpoekTHble nccienoBaHus,
CHCTEMHBIN MIPOEKT, ICKU3HBIN MPOEKT, TEXHUUYECKUI MPOEKT, pabOUnii MPOEKT, UCIIBITAHUS U cjaua
B DKCIUTYaTalHIo.

5. ABHanmuTHYeCKHEe W UMHUTALMOHHBIE MarteMmatnueckne wmoaenun CAIIP. S3wikn
MMHUTALMOHHOTO MOJenrupoBanus. Pa3paboTka MMUTAIIMOHHBIX MoOAeNeil ciloxHbIX cucteM. Cetn
[Terpn.
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6. Meroasl ctpyktypHoro cunte3a B CAIIP: BerBeil W rpaHul], moucka € 3ampeTami,
MCKYCCTBEHHOTO MHTEIIJIEKTA, paclpOCTPAaHEHUS! OTPAaHUYEHUHN, TeHETUYECKUE AT OPUTMBI.

7. CASE cpenctBa B CAIIP. SADT ¢ynkumonansaas mogens CAIIP. DFD Moxens moTokoB
nanHbix B CAIIP. Crannmaptsl IDEFO, IDEF3, IDEF1X. YHuduurpoBaHHbli sI36IK MOAEIUPOBAHUS
UML.

8. CALS-rexnonoruu. OcHOBHBIE ompenefieHus: U pemaemble 3amgaun. Ctangaptel CALS-
texHonoruu. SA3piku SGML, XML. STEP-texnonorusi. fA3pik Express. CtanaapTel ynpaBieHUs
KauyeCTBOM MPOMBIIIICHHON MPOTYKIUH.

9. CucreMbl aBTOMaTHU3MPOBAaHHOTO MPOEKTHUPOBAHUS B MAIIMHOCTPOECHUHU: OCHOBHBIC
¢yHKIMM W TpoekTHble mnpouenypsl, cuctembl AutoCad, Solid Works, Ansys. Cucremsl
aBTOMATU3WPOBAHHOTO MPOCKTHPOBAHUS B PATUOIICKTPOHHUKE: OCHOBHBIC (DYHKIIMU M MPOEKTHBIC
nporueaypsl, cuctemsl P- Cad, Microsim, Microcap.

Cnmncok pekoMeHayeMoil TuTepaTypbl

Ochognas numepamypa

1. N.I1. Hopenkos, B.b. ManuueB. OcHoBbI Teopuu u npoektupoBanusi CAIIP. M.: "Beicmias
mkosa”, 1990.

2. CucteMbl aBTOMATU3aUU IPOEKTUPOBAHMS B paAHO3IEKTpOHUKE. // CIpaBOYHMK HOJ PEl.
N.II. Hopenkosa. M.: "Panuo u cBs3e", 1986.

3. HopenkoB U.I1. OcHOBBI aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS. YUEOHUK JIJIST BY30B. -
M: MI'TY um. HO baymana, 2002.

4. T'onoBunibina M.B. MHbopManinoHHBIE TEXHOJIOTUU MMPOCKTUPOBAHUS PAIUOIIEKTPOHHBIX
cpeactB. YueOnuk. 2008.

5. HopenkoB W.IIL., Ky3pmuk I[1.K. MHbopmanronHas noaiepkka HaAyKOEMKHUX H3JETUH.
CALS - texnonoruun. -M.: M3a-so MI'TY um. HD baymana, 2002.

6. 1. A. Aerucsn u ap. Cucrembl aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUA: THUIIOBHIE
3JIEMEHTBI, METOIbI U mpouecchl. M.: U3n-Bo ctannaptos, 1985.

7. Kopstuko B.I1., Kypeitunk B.M., HopenkoB W.I1. Teopernueckue ocHoBbl CAIIP. YueOHuk
Ui By30B. M.: DHeproatomuszaart, 1987.

8. H0.X. Bepmuies. OcHOBBI aBTOMaTH3alUU NpoekTupoBanus. M.: "Paano u cBs3p", 1988.

9. llyxansckuii I'. U. [IpoektupoBanue mukponpoueccopHsix cuctem. CII6: Ilonutexnuxka,
2001.- 544.

10. 4. A. XerarypoB. OCHOBBI IPOEKTUPOBAHUS YNPABIAIONIUX BBIYUCIUTEIbHBIX CHUCTEM.
M.: "Paguo u cBs3p", 1991.

11. N.C. Makcumen. Umutannonsoe moaenupoBanue. M.: "Paguo u cBs3p", 1988.

12. A.T. Anekceenxo, M.U. llarypun. Mukpocxemorexuuka. M.: "Panuo u cBs3p", 1987.

13. W.II. bymmunckuit u gp. TexHomorus ©  aBTOMaTU3alUs MPOU3BOJACTBA
PauodJIeKTPOHHOM amnmapaTypbl. YueOnuk st BY3oB. M.: "Paano u cBsa3p", 1989.

14. [etit K. JI)x. BBenenne B cuctemsl 6a3 JaHHBIX, BochbMoe n3ganue. M. Bumbsimce. 2005.

15. T. Tuopwm, [I. ®paii. [IpoexktupoBanue cTpykryp 6a3 nanusix. M.: "Mup". 1985.
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