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1. Ob61acTh NPpUMEHEHUS] U HOPMATHUBHbIE CCHLIIKH

[IporpaMma BCTYHNUTENBHOTO HCHBITaHUS CHOPMUPOBAaHA Ha OCHOBE (heaepambHBIX
TOCYy/IapCTBEHHBIX O0Opa30BaTENbHBIX CTAaHAAPTOB BBICHIETO OOpa30BaHUA IO TMPOTrpamMmam
CHEIUAINTETA UJIM MAaruCTPaTyphl.

2. CTpyKTypa BCTYNHUTEIBHOI0 IK3aMeHAa

BerynutenbHoe MCHBITAaHHE OCHOBHOM — 0Opa3oBAaTENbHOM MPOTpamMMbl  BBICIIETO
o0pa3oBaHUs — MPOrpaMMbl TMOATOTOBKH HAYYHO-TIEJArOTMYECKHX KaJpOB B AaCIHPAHTYype
«CucremHbpIl aHanu3. MaTemaTtuyeckoe MoaeupoBanue. MHubopMamoHHbIe TEXHOJIOTHIY 110
HanpasiyieHuto 27.06.01 YnpaneHue B TEXHUUECKUX CUCTEMAX COCTOUT U3 JBYX YACTEH: OLIEHKU
UHIMBUIYATbHBIX JTOCTIKEHHUH (OPT(HOINO0) M OLIEHKH 3HAHUH M0 HANpPaBICHUIO TOATOTOBKU
(cobecenoBanue).

MaxkcumManbHasi BO3MOXKHASI OIIEHKA 32 00€ YaCTH BCTYNMUTEIBHOTO UCIIBITAHUS IO
cnenuanbHOCTH cocTaBiseT 100 6amios.

Jlns y4acts B KOHKYpPCE TO WTOTaM BCTYNHUTEIBHOTO HCIBITAHUS IO CIENHUAIbHOCTH
HeoOxoaumMo HabpaTh cymMapHo He MeHee 30 6amtoB. OrieHKa 3a BCTYITUTEIIbHOE UCIBITAHHUE 10
CrenuaibHOCTH OT 1 10 29 0amioB cunTaeTcs HEYIOBICTBOPUTEIIHHOM.

2.1. OueHka HHAUBUAYAJIBHBIX J0cTHKeHU. CTpyKTypa noprdoamo MakcumanbHas
BO3MOJKHAsI OIICHKA 332 MHIMBHUAyaJIbHbIC TOCTHX)EHUS (TTopTdoino) cocrapiseT SO 6amioB.

Jlnsg yyacTMss B KOHKYpCE OLEHKM WHAMBHAYaJIbHBIX JOCTHXKEHMH (MOpTQOINo)
aOUTYPHUEHT MOKET NPEACTaBUTh CAEAYIOLIUE TOKYMEHTBI, IOATBEPKIAIOIIUE €T0 JOCTHKCHMUS:

1) lokyMeHTBI, NOATBEP:KAA0IINE ONBIT HAYYHO-HCCIEA0BATEIbCKON 1esiTeIbHOCTH
aduTypHeHra.

a. Jlokmanpl Ha MEXIYHAPOIHBIX M POCCUUCKHX KOH(GEPEHIHSX, HAYYHBIX CEMHUHApPAX,
HAyYHBIX IMKOJAX W T.O. MO HAMPaBICHHUIO OYyIyIIEro JMCCEPTAIIMOHHOTO  HCCIICIOBAHMS.
[TonTBepikmaercss TMpEACTaBICHWEM MPOTpaMMbl KOH(EpeHIuu, auruiomMa  (cepruduxara)
y4acTHHUKA.

b. Onmy6nMKoBaHHBIC WM MPUHATHIC K MyOIMKallMK HAydHbIE pa0OTHI (CTaThU, JOKJIABI B
coopHmKax moknanoB). [lonTBepikmaercs MpeacTaBIeHUEM IEKTPOHHBIX KOMUH TMOIINHHUKOB,
CCBIJIKOM Ha OTKPBHITHIE MCTOYHUKH, CIPABKOW W3 PENAKIMH O MPHHATHA K MyOJUKauu C
00s13aTeNTbHBIM YKa3aHUEM HOMEpa KypHana u crpaHuil. [lyOmukamuu TOJDKHBI OTHOCHTBCS K
TOMY € HAaIpPaBJICHUIO, YTO M TeMa OYIyIEero AUCCEPTAIMOHHOTO HCCIICOBAHMS.

c. CBuAeTensCTBa O TOCYAAPCTBEHHON PErUCTPAIlly IPOTpaMM U 6a3 TaHHBIX, TMATCHTHI
Ha U300pEeTeHMs, TaTEHThI Ha MOJIE3HbIE MOJEIH, U TIPOY.

d. VYyactme B Hay4YHO-WCCIEAOBATEIBCKAX TPOCKTAX, aKaJIEMHUYECKHX TpaHTaX.
[ToaTBepxmaercs JaHHBIMU TTPOEKTa (Ha3BaHUE, HOMEP TpaHTa, (HOHT), KOHTAKTHBIMH JaHHBIMU
PYKOBOJUTEINA MPOEKTa M KpaTkoil aHHoTanueil (He Oosiee 200 ciioB), pa3bsCHSIOUICH CYTh
paboThl aOUTYpHUEHTA.

2) PexoMeHaaTelbHOEe NHCHMO OT MOTCHIMAIBLHOTO HAYYHOIO PYKOBOJIUTEIS
IUTAHUPYEMOT'O  JIUCCEPTALIMOHHOTO HCCIIEJOBaHMs, B KOTOPOM OTpPaXXEHO €ro Ccorjiacue
BBICTYIIUTh HAYYHBIM PYKOBOJUTEIEM aOUTYPUEHTA B aCHUPAHType, a TakKe, TP 3HAKOMCTBE

MOTEHIMAJILHOTO PYKOBOAMTENSI C HAayyHOM M Yy4eOHOW [eATENIbHOCTBIO aOUTypUEHTa, €€
XapaKTepUCTHKA.

3) OnucaHue HcC/IeI0BaTEIbCKOr0 NMpoeKkTa (He Oosiee YETHIPEX CTPAHUI]), KOTOPBIN
MOCTYMAOLIMI IPeronaracT pealu30BaTh BO BpeMsi 00y4€HUs B aCIUPAHType (Ha pyCCKOM WU



aHTIIMICKOM s3bIke). OmMcaHue MPOEKTa JOJKHO COJAEpXKaTh: a) AaKTyaJlbHOCTh - KpPaTKoe
BBEJICHHE B OO0JACTh MPEANOoaraéMoro HCCIeIOBaHMs, TEKYIIee COCTOSHHE BHIOpaHHOM
otpaciu; 6) GopMyIHPOBKY MpOOIEMBbI UCCIEOBAHNS U HAYYHYI0 HOBH3HY; B) IIETH U 3a/1a4H
UCCIIEIOBaHMs; I') 00OCHOBaHHE TEOPETHUECKOW WM NPAKTUYECKOM 3HAUMMOCTH; 1) KpaTKoe
ONMCaHUE NPEANOIaraéMbIX MOJAX0A0B U METOJ0OB B PEIICHUH MOCTABJICHHBIX 3a]1a4.

2.2. Kputepum oueHku noprdoimo

Kpurepuii ouenkun KoanuecTBo
0aJ10B

JloxkJiaabpl HA KOH(pepeHUrAX Maxkcumym 5
0aJL10B

¢ myOnuKamuei A0KIa10B (3a KaxXayo) 2 Oajuia

0e3 myOuKaIuu JOKIaI0B (32 KaXIyH0) 1 Gamn

IIy6ankanusi HAyYHbIX padoT Maxkcumym 20
0asioB

Ilybonukayus 6 ycypnane unu 6 cOOpHuKe 00Kk1ad08, unoekcupyemom ¢ Web of
Science/Scopus:

nyOnuKamnus B )KypHaie nepsoro kBaptuis (Q1) 6e3 coaBTopoB 20 6amnoB
nyOnuKanus B )KypHaie nepBoro kBapTuwis (Q1) B coaBTopcTBe 19 6annoB
myOuKaIus B KypHasie BToporo kBaptuist (Q2) 6e3 coaBTOpoB 18 6ammoB
nyOnuKaIus B KypHaiie BToporo kBaptuiisi (Q2) B coaBTOPCTBE 17 6annoB
myOrKaIus B )KypHasie Tpetbero kBaptuis (Q3) 6e3 coaBTopoB 15 6amnoB
myOuKaIus B )KypHasie TpeTbero kBapTuis (Q3) B coaBTOpCTBE 14 6annoB
nyOnuKaius B )KypHasie yeTBeproro kBapTuiisa (Q4) 6e3 coaBTopoB 13 6ammoB
nyOnuKaIus B )KypHasie 4eTBepToro kBapTuiisa (Q4) B coaBTOPCTBE 12 6amnoB
nyOyMKanus B )KypHaie 6e3 KBapTuisi 6€3 COaBTOpPOB 11 Gannos
nyOyIMKanus B )KypHaie 6e3 KBapTUIIA B COABTOPCTBE 10 GansnoB

Ilyonukayus 6 scypuane, 6xooauiem 6 /[ono1numenbHulil nepeuens ycypnainoe HUY
BIIID:*

0e3 COaBTOPOB 12 6annoB

B COaBTOPCTBE 10 Gansnos




Ilyonukayusn 6 scypuaie uiu ¢ coOopHuke 00K1a00e, He unoexcupyemom ¢ Web of

Science/Scopus:

[Ty6nukanus B )xypHaiie u3 cnucka BAK 6e3 coaBTopoB 8 baioB
[Ty6nukanus B )xypHaiie u3 cnucka BAK B coaBTopcTBe 6 OasuioB
CBueTeJIbCTBA 0 TOCYJAAPCTBEHHOI perucTpauuu NporpaMMm M 5 6asnnoB

0a3 JaHHBIX, MATEHThl HA M300peTeHMs], MATEHThbl HA TOJIe3HbIE
MO/1eJIH, H MPOY.

Y4yacTue B HAyYHO-HCCIEA0BATEILCKHUX MPOEKTAX 5 6ansioB
PexomenagaTesibHOE NMCBMO OT MOTEHIIHAJIBHOTO0 HAYYHOI0 5 0am10B
PYKOBOIUTEJISI

Onucanue ncc1e0BaTENbCKOI0 MPOEKTA 1o 10 6a10B

* JlomomHuTENBbHBIN TIepedeHsb xypHanoB HUY BIID npencrasieH mo ccpuike:
https://scientometrics.hse.ru/goodjournals
OneHka MHANBUAYAIbHBIX IOCTHKEHUN POBOAUTCS HA COOECEOBAHUU.

Munumanovuslit 6ann (HeyoosinemeopumenvHas oueHKa) 3a nopmegonuo — 0o 9 oannos
eéKknouumenvuo. /Jlna yuacmusa 6 KOHKypce HO UMO2aM OUEHKU UHOUGUOYATbHbBIX
00CMUMCeHUIl Heo0X00umo Haopams cymmapHo ne menee 10 oannos.

2.3. CTpyKTypa M npoueaypa npoBeeHusi OLeHKH 3HAHUU 110 HANIPABJICHHUIO
NMOATrOTOBKM (cobece0BaHMe)

MaxkcuMasbHas BO3MOKHas OLIEHKa 3a cobeceoBanue coctanisier 50 6amos.

CobeceroBaHUE COCTOUT U3 JIBYX YacCTEH.

1) OTBeT Ha BOIPOCHI B COOTBETCTBUH C HAIIPaBICHHOCTHIO (HAYYHOW CHEIHMAIbHOCTBHIO)
Oyayuieil Hay4HO-UCCIeI0BaTeNIbcKol paboThl (AuccepTanyu). AOUTYpPHEHT BHIOMpAET OUJIET,
CoJIeprKallui 1Ba BOIIPOCA U3 MPEAICTABIECHHBIX B IpOorpaMMe coOeceJ0BaHMs TEM.

Abutypuenty mnpenoctaBisercs 30 MUHYT Ha MOATOTOBKY. B Xxome oTBeTa KOMHCCHSA
MOXKET 3a/1aBaTh YTOYHSIONIME BOMpOchl. OIlleHKa 3a OTBEThl MO KaXXIOMYy H3 BOIPOCOB
COCTaBJISIET MAaKCUMyM 15 Oanos.

2) becena no riaHupyeMOMy HalpaBiIECHUIO UCCIIEIOBaHUI. AOUTYpUEHTY HE0O0XO0IUMO
PAaCKpBITh CJEAYIOLINE BOIPOCHI: IIpeInoiaraemMasi TeMa Hay4HO HCCIIE0BaTEeIbCKON paboThI,
dbopMysHpoBKa IpoOIIEMBI, LIETU €€ UCCIeI0BaHus, HOBU3HA. B Xo/1e oTBeTa KOMHCCHS MOXKET
3aJ1aBaTh yTOUHSIONIME BOMPOChl. OlIeHKa 3a IaHHYI0 4YacTh COOECeOBAHMSI COCTABISET
MakcumyM 20 6asuioB.

CobecemoBanne TPOBOAUTCS HA PYCCKOM WJIM aHTJIMACKOM sI3bIKE (IO JKEJaHHIO
abuTypHueHTa), coOeceloOBaHUE MOXET IPOBOJUTHCS JHUCTAHIIMOHHO C HCIIOJIb30BAaHHEM
WH(GOPMAIMOHHBIX TEXHOJOTHH.

2.4. Kputepum onieHKH codece0BaHUA




Kputepuu onieHnBaHusI 0TBETA 10 BONMPOCAM MPOrpaMMbl Bbaibl
codecexoBaHUA

OTBeT nonHkIM, 6€3 3aMmeyaHui, TPOJEMOHCTPUPOBAHBI 3HAHUS 14-15
10 CIIEIMaIbHON AUCIUTIIINHE

OTBET MOJIHBIN, C HE3HAYUTEIbHBIMU HEJI0UETaMHU, 11-13
MIPOJIEMOHCTPUPOBAHBI 3HAHUS 110 CICITUAIBHON TUCIIUTIIINHE

OTBeT NOJIHBIN, C HE3HAYNTEIILHBIMH 3aMEUYaHUSIMU 6-10
OTBET HE MOJHBIH, C CYyIIECTBEHHBIMU 3aMEUaHUSIMU 3-5
OTBeT Ha MOCTaBJIEHHBIN BONPOC HE JaH 0-2
KpuTtepun oueHuBaHusi 0TBETA MO IVIAHUPYEMOMY Bbanawbl

HANPaBJICHUIO UCCJICIOBAHUI

OTBeT MoNHBIN, 6€3 3aMeYaHuid, TPOJEMOHCTPHUPOBAHO 20
IPECTaBICHHUE O IJIAHUPYEMOM HalpaBIeHUU UCCIEI0BAHUMI

OTBeT NOJIHBIHN, C HE3HAYNTEIIFHBIMHI HEJI0UYETaAMU, 16-19
MPOJAEMOHCTPHUPOBAHO MPEJICTABICHUE O IJIAHUPYEMOM
JUCCEPTAIMOHHOM MCCIIEIOBAaHUU

OTBET MOJIHBIN, C HE3HAUYUTEIbHBIMHU 3aMeUaHUsIMU 11-15
OTBeT He NMOJHBIN, C CYIIECTBEHHBIMU 3aMEYaHUSIMU 7-10
OTBET Ha MOCTABJIEHHBIN BOIPOC HE JIaH 0-6

B cnyyae nHabopa abuTypueHTaMu paBHOTO KoJinyecTBa 0auioB (MOIYIPOXOIHOTO
0aJta), IPEeUMyIIECTBO MOMy4yaeT aOUTYPUEHT, COOTBETCTBYIOIIUN MEPEUNCICHHBIM HUXKE
kputepusMu. Kputepuu npencraBieHsl B MOpsAIKe yObIBAaHUS 3HAUMMOCTH. . OlIeHKa 3a
cobecenoBaHueE;

2. OIICHKA 332 MHIANBUAYAJIbHBIC JOCTHKCHHUS;

3. Ilporpamma cobecenoBanust

K cobecenoBanuto aOUTypUEHT TOTOBUTCS IO TEMaM OJIHOTO U3 5 OJIOKOB B COOTBETCTBUH
C HaMpaBJIEHHOCTHIO (HAy4YHOH CIIeNUaIbHOCThIO) OyNyllIel HayuYHO HCCIeA0BATEIbCKOM
paboTHI (qUCcepTalii), YKa3aHHOM B 3asBJIEHUU O MTOCTYIUICHUH B aCIIUPAHTYDY.

Baok 1. Hanpasiaennocts 2.3.1. «CucreMHbIi aHAJIN3, yIPpaBJeHUe 1 00padoTka
uHpopmanun»; 2.3.3 «KABTOMATH3ALMSA U YIIPABJIECHHE TEXHOJOTHYECKMMH NMPOLECCAMH U
NPOU3BOACTBAMU»

1. Ocnoéuvie nonamusa u 3a0avu cucmemmnozo anaiuza
[TonsiTie O CHUCTEMHOM TOJXOJIe, CHCTEMHOM aHaiu3e. BbljeneHne cHCTeMbl W3 Cpejbl,



ompeneneHue cucreMbl. CHCTeMBl M 3aKOHOMEPHOCTH HX (YHKIMOHMPOBAHUS U Pa3BUTHSL.
VYpaBisgeMoCTh, JOCTUAKUMOCTb, yCTOMYMBOCTb. MOIEIN CUCTEM: CTATUYECKUE, JUHAMUUYECKUE,
KOHIIETITyaJIbHbIE, TOMOJIOrHYecKue, (hopMan3oBaHHbIE (MIPOLEeAyphl (opMalIn3aluu MOJAETeH
cucreM), HH(OPMAIMOHHBIE, JOTMKO-THHI'BUCTUYECKHE, CEMaHTHYECKHE, TEOPETUKO-
MHOXXecTBeHHble W 1p. Knaccudukamusi cucrem.  EcrecTBeHHBIE, KOHIENITyaJlbHBIE U
HUCKYCCTBEHHBIE, IIPOCTHIE U CIIOXKHBIE, LIEJIECHANPABICHHbIC, LIEJICNOIaraloliie, akTUBHbIE U
MAaCcCUBHBIC, CTaOWJIbHBIE W  pa3BHUBAIOIIMECS CHUCTeMbl. OCHOBHBIE METOJOJIOTUYECKUE
MPUHLMIIBI aHAJIM3a CUCTEM. 3aJauyd CUCTEMHOIo aHanu3a. Pojp yemoBeKka B PEIICHHM 3a/1ad
CHUCTEMHOI'O aHAJIN3a.

2. Memoovt onmumuzayuu
MaremaTiueckoe MporpaMMHupoOBaHUE. THIBI AKCTPEMyMOB (YHKIIMHA MHOTUX TEPEMEHHBIX,
yCIOBUSL JIOKAJIBHOIO JKCTpeMyMa, MeToJ MHoxwutened Jlarpanxka. OCHOBHbBIE IOHSATHUS
BBIMYKJIOr0 nporpammupoBanus. CemyoBele Touku. @yHkumst Jlarpanxka. Teopema Kyna —
Takkepa u ee reoMmerpuueckas uHTeprnperanus. COBpeMEHHbIE  METOAbl TPAAMEHTHOMN
ontuMusanuu. GopMyIupoBKa 3a1auu JuHeitHoro mnporpammupoBanus (JII1), skonomuueckas
unTepnpetanus. [ToHsTHs onopHoro miaHa U 0a3uca, BBIPOKIECHHOCTh M HEBBIPOXKIAECHHOCTh
3anay JII1, ocHOBHBIE MPUHIUIIBI CUMILIEKC
metona. OcHoBHble TeopeMbl JIII. Ilotoku B cersix. Teopema @Popma — Dankepcona.
TpancnoptHas 3anava. JluHamuueckoe mnporpaMmmupoBanue. llpumepsl 3agad, pemaeMbIx
METOJOM JHUHAMUYECKOI0 NPOrpaMMHUPOBAaHUS. 3a/1a4ya ONTUMAJIBHOIO YIIPABICHUS U MPUHLIUIL
MakcumymMa llonTpsiruna.

3. Anzeopa
JIuneitHoe mpocTtpaHcTBO. JIMHelHas 3aBucuMOCTb. basuc. Cucrembl JTUHEHHBIX YypaBHEHUI
(CJ1Y). Kpurepuit coBmectHoctu CJIY. OO6patHas u nceBnooOpaTHas Martpullbl. JIuHelHbie
onepatopbl. CoOCTBEHHbIE BEKTOPbl W COOCTBEHHbIE 3HAYEHUS KBAJApPAaTHOW MATpULBl U
CUMMETPUYHOM KBaJpaTHOW MaTpuupl. JlMaroHanusanuss MaTpULbl JMHEHHOIO OIEpaTopa.
CuHrynsipHble uuciaa MPSMOYTOJbHBIX MaTpUI] U HMX CBSI3b C COOCTBEHHBIMH UHCIAMH
aCCOLIMMPOBAHHBIX MATPULl. MaTpHuHbIe pa3oKeHus (CUHTYIsSIpHOE pasioxkenue, QR
paznoxkenune, LU-pasnoxenue, pasinoxeHue XoJeukoro). CkansgpHoe MPOU3BEICHHUE.
OproronansHoCcTh. [Ipomecc oproroHanmuzamuu ['pama — IlImuara. bununelinsie u
KBaJipaTHIHbIe (HOPMBI. 3HAKOOTIPEACIICHHBIC U MTOIyONpeAeICHHbIE KBaIpaTHUHbIe (DOPMBI U UX
coiictBa. 3 Teopema Ileppona-®pobenunyca g HeoTpULATENbHBIX MaTpull. CTEIEHHON METO
OTBICKaHHSI MAaKCHUMaJIbHOTO COOCTBEHHOTI'O YHCJIa U COOTBETCTBYIOIIETO COOCTBEHHOT'O BEKTOPA;
ycnoBus cxogumoctu. [lonsrue rpynnsl. HopmanbHblil genuTens u ¢pakrop-rpynna. Pemerku u
nonypeuietku. bynesa anreopa.

4. Ocnoevl meopuu eepoamuocmeii u mamemamuueckou cmamucmurxu CiydaliHble
BeNMYUHBI. PacipesieneHrne QTUCKPETHBIX CIy4YaiHbIX BETUYUH. XapaKTEPUCTUKU
pactpeznenenrii. OCHOBHBIE 3aKOHBI PACIIPEIEICHUS HENIPEPBIBHBIX CIIyYalHbIX BEJIMYUH.
DYHKUINHU TIOTHOCTH PACIIPEACIICHHS], CBOMCTBA U KBAHTWJIM OJHOMEPHOM, IBYMEPHOU U N-
MEpHON HOpMaJIbHOM CiTy4ailHOW BennuuHbl. Pacnipenenenus xu-kBaapat, CTbIOJEHTA,
CHuenexkopa — @umiepa, JOrHOPMAITBHOE U paBHOMEPHOE. 3aKOH O0JbIuX uncen (B popme
UeOrbImIeBa) Kak BRIPAKCHHE CBOMCTBA CTATUCTHUYECKON YCTOWYMBOCTH CPETHETO 3HAUCHUSI.
LlenTpanpHas npeaenbHas TeopeMa. ['eHepaiibHasi COBOKYIHOCTh, BBIOOpKA U €€ OCHOBHBIE
XapaKTepUCTUKU (CpeHee 3HaUeHHe, AUCTIEPCUsl, ACUMMETPHS, KBaHTWIH, QyHKUINUN
pacrnpezesieHus ¥ INIOTHOCTH ). [IoHATHE CTaTUCTUYECKON TMIOTE3bl U CTATUCTHYECKOTO
kputepusi. OCHOBHBIE IOHATHUSI TEOPUU CTATUCTUUYECKHUX OLEHOK U CBOMCTBA OLIEHOK
(HEeCMEIIEHHOCTh, COCTOSATENIFHOCTh, AaCUMITOTHYECKAs HOPMAJIbHOCTh, 3()h()EeKTHBHOCTB).



5. Uzpwt u pewienusn
Knaccudukanus 3agad NpUHATUS — PEIICHUNA. OTambl TPUHATHS — pemeHuid. Moaenu

WHAMBUIYaIbHOTO BEIOOpa. OTHOIIEHNUS TOpsiiKa U KBasumnopsaka. dynkuus Beioopa. [loHsaTus
HACJIEAyEMOCTH U HE3aBUCUMOCTU. Teopus MOJE3HOCTH. DKCIEPTHBIE METOJAbI B MPUHITHU
pewennii. [lpunstue pemenuit npu MHOTUX Kputepusx. MuoxectBo Ilapero. Ilpouenypst
BbIOOpa yacTu MHOXecTBa Ilapero. MeToapl penieHrs: MHOTOKPUTEPUANIbHBIX 33Ja4: METOJIbI
CBEPTKH, MOpOroBble MeToAbl. AHanu3 3ddextuBHOCTH 3aTpaT AD3  (METOABI 3aTpaThl —
a¢dexr). HedyeTkne MHOXkecTBa M anrebpa HEUYETKUX MHOXKECTB. HedeTkne OTHOIICHHS.
[Tpunnun o606menus 3ane. Heuerkue uncia u HedeTkas apudmernka. MHOTOKpUTEpUATBHOE
NPUHATAE  PEIIEHUHA NpU  HEYETKUX  OrPaHUYCHHUSX. HekoonepaTuBHble  WUIPBL.
AHTaronuctuueckue urpbl. Pemenue matpuuHoi urpel. [londarue crpareruu. JloMHMHaHTHBIE
ctpareruu. PaBHoBecue no Hoily B UMCTBIX M CMEIIAHHBIX cTpaTerusx. KoonepaTtuBHble UIPBI.
Snpo. Llena urpser Hlenn. [Ipocteie urpel.
6. Anzopummel u ebIYUCTUMETLHAA CTIOHCHOCHD
AJTOpUTMBI U CTPYKTYpPbl JaHHBIX. ACHUMOTOTHYECKUH aHaIM3 CJIOXHOCTU aJrOpPUTMOB.
[logxompl K IPOEKTUPOBAHUIO AITOPUTMOB: «pa3Neilsdi W BIACTBYW», JIHHAMHAYECKOE
MpOrpaMMHUpOBAHUE, JKaJHas cTpaTerus. AJTrOpPUTMbI COPTUPOBKH, JBOMYHOIO IOUCKA.
AnroputMmsl Ha rpagax: o0xo rpada, HIOUCK KpaT4alluX MyTel, MIOCTPOEHUE MHHHMAJIbHOTO
OCTOBHOTIO JiepeBa. [IBOMUHbIE AepeBbs IOUCKA, KyuH, Xem-Tabauipl. Mamuna Teropunra. Te3uc
UYepua. HepazpemumocTs npobiemsl octaHoBa MamuHbl  Thiopunra. 4 Knaccer 3agau P u NP,
npumepbl. CBoauMocTs 3aaa4 o Kapny u Teropunry. NP-nonnora. Teopema Kyka.
7. /luckpemHnulit ananuz u npeocmasieHue 3HaAHUl
KomOuHaTtopable METOABI AMCKPETHOTO aHanm3a. Kiaccuueckwe 3amady KOMOWHATOPHOTO
aHammza. Pa3Ouwenmst m pasmemenus. OCHOBHbIE KOMOWHATOpPHBIE TOXAECTBA. 3agadyd O
KoaupoBanuu nHpopmanmu. [lepedncnurensHble 3a1a4u 0 HA3HAYCHUSIX. bUHApHBIE OTHOLIECHUS
u rpadsl. CriocoOsr ipeactaBieHus rpados. [Tyt B rpade. Csznocts. Teopema o cBI3aHHOCTH
JIBYX BEPILIMH, UMEIOUIMX HEYETHYIO JOKAJIbHYIO CTeNeHb. MakcuManbHOe Yiciio pedep B rpade
C n BepmiMHaMu U k CBSI3HBIMM KOMIIOHEHTaMu. JlocTaTouHoe ycloBUE CBA3HOCTH rpada ¢ n
BepmMHaMu. JlepeBbs. CBSI3aHHOCTD JIIOOBIX JABYX BEPIUUH JIepeBa €IMHCTBEHHBIM IMPOCTHIM
nyreM. [Ipobnema Busyanuzauuu aepeBbeB. Dopmannu3Mbl, OCHOBaAaHHbIE Ha MaTeMaTUYECKOMN
noruke. CoBpeMeHHbIE JIOTUKU. Jlornyeckuii BbIBOI.
Ochnognas numepamypa
1. AiiBazsH C.A., Mxurapss B.C. [IpukiiagHas cTaTUCTUKA U OCHOBBI SKOHOMETPUKH. — M.:
KOHUTH, 1998 (paznensi 1 u 2).
2. Aiizepman M.A., AneckepoB @.T. Boi6op BapuantoB (ocHOBBI Teopun). — M.: Hayka,
1990.
3. Akumos O.E. /luckpeTHast MmaTremMaTuka: JIoruka, rpynimsl, rpagsl. — M.: JlaGopaTopus
bazoBreix 3nanmii, 2001.
4. Anexcees A.A., Umaes JI.X., Ky3smun H.H., SIxosnes B.b. Teopus ynpasnenust. — CII6.:
N3a-Bo CIIOIDTY «JIDTU», 1999.
5. AneckepoB @.T., Opremyk I1. «BbeiOopsl. ['onocoBanue. [Taptum» — M.: Axkagemus, 1995.
6. AneckepoB @.T., Xabuna 3.J1., [1IBapu J{.A. bunapHsie oTHOIIEHUS, Tpadbl U
KOJUIEKTUBHBIE pemenus. — M.: @uzmariut, 2013.
7. AdanaceeB B.H., Konmanosckuit B.b., Hocos B.P. Maremaruueckas Teopust
KOHCTPYUPOBAHHUA cUCTEM yripaBieHus. — M.: Boicmias mkona, 2003. 8. Adanacses B.H.
VYrpasieHnue HeonpeaeTeHHBIMA JUHAMUYECKUMH 00bekTaMu. — M.: @uszmartiut, 2008.
9. bacakep P., Caatu T. Koneunsie rpagsi u cetu. — M.: Hayka,1974. 10. bexknemuies /I.B.



Kypc ananutudeckoit reoMmeTpuu u TuHEHHOMN anredpbl. — 10-e u3a., ucnp. — M.: duszmatiur,
2005.

11. Bacunees @.I1. Metoasl ontumuszanuu. — M.: @akropuan IIpecc, 2002. 12. A. JI. Bacus,

B. B. Mopo3o0B Teopust urp u mojenu MareMarnaeckoit akonomuku. — M., Makce Ipecc, 2005.

13. Bentuens E.C. MccnenoBanue onepanuii. 3a1auu, NpuHIUIBL, MeTogosorus. — M.: Hayka,
1988.

14. Bentuens E.C., OBuapos JI.A. Ilpuknaansie 3aaauu Teopun BepositTHocTed. — M: Paauo u
CBs3b, 1983.

15. Bun6epr 3.b. Kypc anre6psr. — M.: @akropuan, 1999.
16. Bonkoa B.H. [lenucos A.A. OcHoBbl Teopuu cuctem. — C.-I116: U3znatensctBo CIIGITY,
2004.
17. I'spu M., JI>)xoncosn /I. BerunciaurenpHble MallIMHBI U TPYJHOPELIaeMbIe 3a1auu. — M.:
Mup, 5 1982.
18. dypakos b. K. Kpatkuii kypc Beicuieii anredpsl. — M.: ®uszmatnut, 2006. 19. EMenuuen
B.A. Jlekuuu no treopun rpacdoB. — M.; Hayka, 1990. 20. Epycanumckuit .M. JluckpeTHas
MaTreMaTuKa: Teopus, 3a1auu, npuioxenus. — M.: By3oBckas knura, 1999.
Jlonoanumensnaa 1umepamypa
1. Kypasnés FO.U., ®népos F0.A. Tuckpernsiit ananus. Y.1: YuebHoe nocodbue. — M.: U3n-
B0 MOTH, 1999.
2. Usuenko I'.H., Mensenes FO.1. MaTtemarnueckas cratuctuka. — M.: Beicmias 1miko:na,
1984.
3. KamamuukoB B.B. CinoxHbIe cucTeMbl 1 METOAbI UX aHanmu3a. — M.: 3nanue, 1980. 4. Kunu
P., Paiidpa X. Ilpunstue peuieHuii npu MHOTUX Kputrepusx. — M.: Paguo u cBsizb, 1981.
5. Kommoropos A.H. u ®omun C.B. DnemenTs! Teopuu GyHKIUN U PyHKIHOHATHHOTO
aHanusza. — M.: Hayka, 1976.
6. Kopmen T.X., Jleitzepcon U.U., Pusect P.JI., IlITaiin K. ATropuT™Mbl: TOCTPOEHUE U aHAIM3,
2-¢ m3ganne. — M.: Bunwsamc, 2007.
7. Ky3nenos O.I1., JluckpeTHas MareMatuka it nH>xeHepa. — M.: Jlanb, 2004. 8. Ileperynos
®.U., Tapacenko @.I1. BBegenue B cucteMubiii ananus. — M.: BII,1989.
9. Jlapuuer O.U. Teopus u Mmetoasl npunsaTusa peumennii. — M.: Jloroc, 2002. 10. JIuteak B.T".
OKCrnepTHbIE OLEHKH U NpuHATHE pemieHuid. — M.: [larent. — 272 c. 11. JlotoB A.B.,
bymenkos B.A., Kamenes I'.K., Uepnsix O.JI. Komnerorep u nouck kommnpomucca. — M.:
Hayxa, 1997.
12. Mupkus B.T'. [Ipobaema rpymnmosoro Beidbopa. — M.: Hayka, 1974. 13. Hedenos B.H.,
Ocunosa B.A. Kypc nuckpernoit Marematuku. — M.: U3n-0 MAU, 1992.
14. Ope O. I'padb! u ux npumenenne. — M.: Mup, 1965.
15. ITeuepckuii C.JI., SAnoBckas E.b. KoonepaTuBHbie Urpbl: peIIEHUS U aKCHOMBI. —
EBponeiickuii yausepcuret B CI16, 2004.
16. Ilogunosckuit B.B., Horun B. /1. «Ilapero-onTrManbHble pellieHUss MHOTOKPUTEPUAIBHBIX
3amau», — M.: dusmariour, 2007.
17. llogunosckuii B.B., IlotannoB M.A. MeToapl aHain3a U CUCTEMbl NOAJACPKKHA TMPUHITUA
pemtenuii. / Yue6Hoe nocooue. MOTU. — M.: Komnanus Crnythuk +. 2003. I'n.3.
18. IIpocetos I'. U. Jluneiinas anreOpa n aHaTUTHYECKasi TEOMETPUS: 3aJa4l U PEIICHUS. —
M.: Ansda-IIpecc, 2009.
19. Paccen C., Hopsur I1. MIckyCCTBEHHBIN MHTEIUIEKT: COBPEMEHHBIN NOAXO0M, 2-€ u31. — M.:
Bunbsamc, 2006.



20. 40. Poiiten6epr S.H. ABTomatuyeckoe ynpasienue. — 2-oe pon. u3a. — M.: Hayka, 1978.

21. PeixoB A.C. MeTosibl CUCTEMHOIO aHa/IM3a: MHOTOKpUTEpHalIbHAs U HEYeTKast

ONTUMU3ALIMS, MOJICTTUPOBAHUE U SKCIIEPTHBIE OLIEHKU. — M.: DxoHOMHKa, 1999. 22.

CeBactbsinoB b.A. Kypc Teopun BeposTHOCTEN U MateMaTnueckas cratuctuka. — M.: Hayka,

1982.

23. llIBenoB A.C. Teopusi BepOATHOCTEH 1 MaTeMaTHUECKasi CTATUCTUKA. YUeOHOe TOocoOue s
CTYJI€HTOB 3KOHOMHMUYECKUX crneruanbHocTeil. — M.: u3za-so BIID, 1995.

24. Tyry6anun B.H. Teopus BepositHocTeit. M.: uzn-so MI'Y, 1977. 25. @uxrtenromnsi I'.M.

Kypc muddepennmansaoro u uHTerpasibHoro ucunciaeHus. — M.: @uszmariut, 2001.

baok 2. Hanpasiaennocts 2.3.7 KomnbloTepHoe MojejJMpoBaHMe W aBTOMATH3alus
NPOEeKTHPOBAHHUSA;

1. Anzopummuueckue A3bIKU U NPOZPAMMUPOBAHUE.
1. OcHoBHBIE 3Tarbl penieHus 3aaad Ha OBM. [TonsiTre 06 anropurMax u crocodax ux
MpeACTaBICHUSI.
2. SI3bIKu IporpaMMUpOBaHus. TUIbI JaHHBIX. BeipaskeHus, onepanuu, oneparopbl. OOBEKTHI,
WHKAICYJIALNS, TOTUMOP(PU3M, HaclIeJOBaHNUE.
3. BeruucnurenpHbie TPOLECCHI M TOTOKK KOMaH[. Mtepaiuu, BETBICHUS, IUKIIBL. 4.
[TapannensHoe mporpammupoBanne. CpeacTBa CHHXPOHU3ANUK TOTOKOB. Oco0eHHOCTH
MapajieIbHOTO MTPOrPaMMUPOBAHUS.
5. Ilpouenypsl. I'pad-cxeMbl anropuTMoB.
6. Bunubl s3bIkOB  mporpamMMupoBaHusg. OTIWYUS ~ HUHTEPIPETUPYEMBIX  SI3BIKOB  OT
KOMITWJIUPYEeMBIX. JleKiIapaTuBHBIN, MNpOIEAYPHBIM M (QYHKIMOHANIBHBIA MOAXOABI K
IPOrpaMMHUPOBAHUIO.
7. Crienmdukanmu, opopmiIeHHE TPOrpaMMHON TOKyMeHTanui. Haie:)KHOCTh 1 TIPaBUIIBHOCTH
IIPOrPaMMHOTO 00CCTICUCHMSI.
8. Pabota ¢ (aiinoBoii cuctemoil. YnpasiieHue BBOAOM/BbIBOAOM. [10TOKM naHHBIX. 9.
[[Ta6G10HBI TPOEKTHUPOBAHUS B 00BEKTHO-OPUEHTUPOBAHHOM IporpaMmupoBaHuu. [Ipumepst
111a0JIOHOB IPOEKTUPOBAHMUSL.
2. Onepayuonnwie cucmemul.
1. UcToprueckuii ouepk U KiIacCH(PUKAIKS OTICPAIIMOHHBIX CHCTEM. Y HUBEPCAIbHBIC U
CIIELUATIbHBIE OTEPALIMOHHBIE CUCTEMBI.
2. TpeboBaHwMsI K BEIYUCIUTENHHBIM pecypcaM. Kiraccudukaus ornepamoHHBIX CUCTEM TI0
METOAY MOCTPOCHHUS siipa. MOy IbHBIN NPUHIMI HOCTPOSHUS ONEPALIMOHHBIX CUCTEM. 3.
['enepanys onepalMOHHBIX CUCTEM. Y TIPaBIICHUE MPOLECCOPAMHU, MAMSITHIO, BHEIIHUMH
ycTpoiicTBamu, (paitamu.
4. Ousuyeckas W BUPTyalbHas MaMsTh, sBieHHE (parmeHtanuu. CBsI3HOE W HECBSI3HOC
pacrpezielieHle MamsiTH, CTPAHUYHOE, CETMEHTHOE M CETMEHTHO-CTPAaHUYHOE paclpe/ieieHue
MaMsITH.
5. Tumbl opranu3anuu (HaiaoB, METOIbI U CIIOCOOBI TocTyna K ¢daiinam. Buasl ¢aitnoBeix
CUCTEM, UX YCTPOMUCTBO.
6. Opraau3aiusi oOMeHa C BHEITHUMHU yCTPOMCTBAMH Ha (PU3HMUECKOM YPOBHE, MIOHSATHE
IpanBepa.
7. Onepaunonnas cucreMa UNIX u ee Bepcun. Opranuzanus ¢aisioBoil CHCTEMBbI, MOHITHE
000JI0YKH, CYIIECTBYIOIINE HHCTPYMEHTAIBHEIE Cpebl TporpaMMupoBaHus. 8. CoBpeMeHHBIE
OTIEPAIMOHHBIE CHCTEMBI, HX BUBI U OCOOCHHOCTH pa0OTHI U yCTPOMCTBA.



3. Ungpopmayuonnoe ovecneuenue CAIIP.
1. Knaccuduxanus ganabix, ucnosb3dyeMbix B CAIIP. OcHoBHbIE TPOOIEMBI, CBS3aHHBIE C UX
XpaHEHHEM U 00pabOTKOM.
2. baHk# aHHBIX, 00IIKME TPeOOBAHUS K HUM, UX TPAIUIIMOHHAS apXUTEKTypa. 3. OyHKIINN
CUCTEM yIpaBiieHHus 0a3aMu JaHHBIX. Mo/enu NaHHbIX. Pesimonnble, nepapxuieckue u
ceTeBbIe 0a3bl TaHHBIX.
4. IToHsiTHE O PENALMOHHON anredpe v PeNsSUOHHOM UCUYHUCICHUN.
5. SI3pIKu onMcaHus U MAaHUIYJIUPOBaHUs JaHHBIMUA. OCHOBHbIE UepThl sA3blka SQL. 6. Drarsl
paspabotku undopmarmonHoro odecneuenust CAIIP. Madonornyeckoe, KOHIENTyaIbHOE,
buznyecKoe MpoeKTUpOBaHKE 0a3 TaHHBIX.
7. Pacnpenenennbie 0a3pl JaHHbIX. CTpaTeruu pactpeaeieHusl.

8. OcoOeHHOCTH HCTIOIB30BaHUSI 0AHKOB JIAHHBIX B COCTaBE MH(POPMALIMOHHOTO O0ECIeUCHUS
CAIIP. ITonxoasl K MOCTPOEHUIO CHEIIHATM3UPOBAHHBIX CUCTEM YIpPaBIeHUsT 0a3amMu JaHHBIX
st CAIIP.

4. Jlunzeucmuueckoe ovecneuenue CAIIP.

1. IIpyHIATIBI TOCTPOEHUS S3BIKOB TPOrpaMMUpOBaHusl U BXOAHBIX 3bIKOB CAIIP kak Ga3br
nuHTBHCTHYECKOTO oOecnieuenus CAIIP.
2. ®opmainbhbie rpammaTiki. Kimaccudukamms rpammaTtik mo Xomckomy. CpaBHUTEIBHbBIC
XapaKTePUCTUKN OTPAHMYEHHBIX, KOHTEKCTHO-CBOOOTHBIX 1 KOHTEKCTHO 3aBHCUMBIX
rpaMMaTHK.
3. ba3zoBbie METO/BI TPAHCISAIUH S36IKOB IPOTPAMMHUPOBAHUS U BXOJIHBIX SI3BIKOB. 4.
Perynspuble rpammaTuku. PerymispHbie BolpakeHHsl. DKBUBAJIEGHTHOCTb IPAMMATHK.
Koneunsie aBTOMaThl. MeTopI peoOpa3oBaHNs KOHEYHBIX AaBTOMATOB. MUHUMATBHBIHA
KOHEYHBIM aBTOMAT.
5. Jlekcuueckuit aHanu3. CTpyKTYphl I€pEBHEB TPAHCISALUU.
6. 'enepaTopsbl JIEKCUUECKUX U CHHTAKCUYECKHX aHAIU3aTOPOB. OCOOEHHOCTH UX MPUMEHEHUSI.
7. AIropuTMBI IpaMMaTHYeCcKOro pazdopa "cBepxy-BHu3", ""cHU3Yy-BBepX", ""ciieBa HampaBo'.
OTalbl CO3JaHUs TPAHCISATOPOB SI3BIKOB MPOTPAaMMUPOBAHUS U BXOJHBIX s13bIKOB CAIIP.
8. OcHOBHBIE TpeOOBaHUA K Mob30BaTenbeckoMy uHTEpeiicy CAIIP. CtangapTsr
MOJIb30BaTEIIHLCKOTO HHTEp(eiica.

5. Texnonozua pazpabomxu npocpamMmHo2o 0decneyeHus.
1. [IpuHIUIIBI TOCTPOEHUS U METOBI pa3padOTKH MPUKIAJHOTO IPOrPaMMHOTO OOecreueHus
CAIIP, apxutekrypa coBpeMeHHbIXx OBM wu BC, mnocrtpoeHue cuctem  yIpaBiCHHUs
BBIUYHUCIIUTENIbHBIMU PECYPCaAMHU.
2. OyHKIUY, TPUHITAIIB K CIOCOOBI ITOCTPOSHUS MTAKETOB MPHUKIIATHBIX MPOTPaAMM, peaTH3aIin
B HHUX THIIOBBIX QJTOPUTMOB MPOEKTUPOBAHMs. DTambl )KU3HEHHOTO IMKJIA MPOTPaMM, HX
0COOEHHOCTH.
3. OCOOEHHOCTH TEXHOJIOTMH MTPOTPAMMHPOBAHUS CIIOKHBIX POTPAMMHBIX KOMILIEKCOB.
TexHonoruu pazpadoTKy MPOrpaMMHOT0 00eCIICYEHHUS.
4. CTpyKTypHOE, MOJIyJIbHOE, 00bEKTHO-OPUEHTUPOBAHHOE, SBOJTIOIIMOHHOE
pPOrpaMMHUpPOBAHHE.
5. I'mbxue MeToauKu pa3paboTKH MporpaMmMHoro obecrnedenus. tepannonnas paspaboTka.
6. Meroapl o0ecnieueHus KauecTBa MporpaMMHoro oodecredenus. CTanaapTsl B 001acTH
o0ecrieueHus KauecTBna.
7. JJokymeHTalus Ha IPOEKT, ee npeaHazHadeHue. Buapl nokymeHTauu, opopmisieMon Ha
pa3IMYHBIX dTanax pa3paboTKu MporpaMMHOTO obecrieueHus. 6. IBM u nepugpepuiinvie



ycmpouicmaa.
1. TpeboBanus k Texnudeckomy obOecnedeHuto CAIIP. Cucremuas opranmsanus 9BM wu
BBIYHUCIUTENIBHBIX CHUCTEM, JIOTMYECKas CTPYKTypa M peXuMbl (yHKUHOHHpOoBaHus OBM,
npencrasieHue naopmamuu B DBM, myTH ee pacnpocTpaHeHus U criocoObl MPeoOpa30BaHMUs.
2. IIpuHIHUIIBI TOCTPOEHUS ¥ OpTaHU3aIMsl PYHKIIMOHUPOBAHMS LIEHTpaIbHOM yactu OBM,
3aIIOMUHAIOIIUX YCTPOMCTB, MPOLIECCOPOB, KAHATIOB BBOAA-BbIBOAA. 3. Oco0eHHOCTH
peanu3alnuu yCTpOMCTB pa3IMuHbIX KiaccoB OBM Ha coBpeMeHHOI 3JIeMEHTHOM 0ase.
4. CoBpeMEHHbIE METOIbI IPOEKTUPOBAHUS YCTpOocTB DBM Ha pa3nuuHbIX HEpapXUUECKUX
YPOBHSIX C UCIOJIb30BaHUEM coOTBeTCTBYIOIIMX nojacucteM CAIIP 9BM. 5. [lepudepuiinbie
ycTpoiictBa DBM, ux KOHCTpYKTHBHBIE U (YHKIIMOHANbHBIE 0coOeHHOCTH. KoMILiekch
texHuyeckux cpeacts CAIIP B paznuuHbIX NpuiIoKeHUsaX. BapuaHThl peanu3aiuy CUCTEMBI
PEPBIBAHUM.
6. MeTo b1 0OecnieueHrs HaieXKHOCTH PyHKIMOoHUpoBanus DBM u nepudepuitHbIx yCTpOHCTB.
CucreMbl KOHTPOJISL M IMarHOCTUKH, BAPUAHTBI UX peasn3alii B COBpeMEHHbIX DBM.
7. Cucrema komang OBM. CrpykrypHas cxema npoueccopa. [Iporeccopsl ¢ COKpalieHHbIM
(RISC) n monaem (CISC) Habopamu komana. Crienuaan3upoBaHHBIE MPOIECCOPHI, UX POJIb B
CAIIP.
8. Hasnauenme, mapameTpsl W KiacCHpUKaUUi apUPMETHKO-JIOTHUYECKUX YCTPOUCTB.
MukponporpaMMHoe  yrmpaBiaeHue. [IpuHUMOBI AEMCTBUS  YNPABIAIOIMIMX aBTOMATOB C
XPaHUMOU B IAMSITH U <GKECTKOW» JIOTUKOU.
9. Pactipenenennbie nHGOpPMAIIOHHBIE CHCTEMbBI. MeToIbI PparMeHTAIlN U PacTpeAeTICHuUs
JAHHBIX. TeXHOJIOTUS «KIHUEHT—CEPBEP.
10. Undopmanmonnsie xpanuwiuina. [lpoektupoBanue nudpopmanronHbeix xpanwiuil. NoSQL
0a3bl JaHHBIX

7. Mawunnaa zpagpuxa u ceomempuueckoe mooenuposanue.
1. [lonsiTe MamIMHHOM rpadUKHU, TEOMETPUUYECKOTO MOAEITUPOBAHUS, TPAPUUECKON CHCTEMBI,
0a3oBoro rpaduyeckoro nakera. Bo3MoXxHOCTH COBpEMEHHONW MAallIMHHOW TpauKH.
2. TpeOyeMble BRIYUCITUTEIBHBIC PECYPCHI U PEIICHUS TEOMETPUYECKUX U TpaduIecKuX
3ajga4. TeXxHUYecKue cpeicTBa MalTMHHON Ipaduky.
3. 'eomerpuueckoe mMonaenupoBanue. Knaccudukamnus reoMeTpUIecKux MoOJIEIeH, CIOCOOBI
MPEICTaBICHIS KPUBBIX, MOBEpXHOCTEH B mamMsiTH OBM. CriocoOsI mocTpoeHHsI 00BEMHBIX Tell
13 0a30BBIX JIIEMEHTOB ()OPMBI.
4. I'eomMeTpusl KPUBBIX U ITIOBEPXHOCTEN B TPEXMEPHOM IIPOCTPAHCTBE, UX MapaMeTPUUYECKOe
onucanue. lloctpoenne KpuBbIX.
5. Muorousniensl besbe. [locTpoeHne moBEpXHOCTEMN.
6. Marematunueckuii annapar KyHnca, bezbe, Opmura, B-crutaitnoB, NURBS s pemenns
F€OMETPUUYECKUX 3a/1a4. AJTOPUTMBI PEILIEHNs METPUUYECKUX 3a1ad. 7. [[puHIMIBI TOCTpOEHUS
MPUKIaAHbIX Tpaduueckux nporpamm. CTaHaapThl B MAlIMHHOM rpaduke (Ha pa3paboTKy
rpaduUecKux cucTeM, Ha oOMeHHbIe (aiibl u np.). KoHuenius crangapTa KOpHEBOM
rpaduuecKoit CHCTEMBI.
8. IlporpammHas W ammapaTHasl peajau3aius OTICIbHBIX aJTOPUTMOB MAIIMHHOW Tpaduky.
Anroput™bl oTcedeHusi, apuHHbIE MpeoOpa3oBaHus, MPOCHUPOBAHNE, pa3BepTKa, 3aKpacka,
yJaJ€HUE HEBUIUMBIX JINHUN U TOBEPXHOCTEH.
9. Knaccuduxanus rpadpuyeckux cucteM U UX (yHKIMOHAIbHBIE XapakTepucTuku. O0630p
COBPEMEHHBIX I'papUueCKuX CUCTEM.
10. [TepcrieKTUBBI pa3BUTHA TPpahUUECKUX YCTPONUCTB MAIIMHHOMN rpauKu, CIIOCOOBI CO3TaHMs



€CTECTBEHHBIX H300pakKeHHWH M JBM)KEHUH Ha 3kpaHe. OTpakeHHe, IBET, TCHH, QaxKTypa
MaTepHasa B MalIMHHOHN rpaduke.

8. Mooenuposanue cucmenm.
1. Posib matematnyeckoro moaenupoBanus B CAIIP. OGoOmieHHbIe ypOBHU MPOESKTHPOBAHUS,
npucyIre OONBIIMHCTBY 00JacTeil TEXHUKU. MHUKPO-, MaKpO- U CUCTEMHBIN YPOBHHU.

2. XapakTepuCTHKH MaTeMaTU4ecKuX Mojeneil. TouHOCTh, aIeKBaTHOCTh 1 SKOHOMUYHOCTb.
O0m1as xapakTepucTuKa MoJeneil Ha MUKpoypoBHe. 3. CeTo4uHble MoeTH. Anredpan3arus
ypaBHEHHIA B METOZIE KOHEUHBIX pasHocTeld. OpraHu3anus BBIYHCIUTEIHLHOTO IpoIiecca mpu
MCTOJIb30BAHUN METO/I0B KOHEUHBIX PA3HOCTEH U KOHEYHBIX AJIEMEHTOB, Tpe- U
MOCTIIPOIIECCOpHAst 00paboTka MHPOPMAIIMH B POTPAMMHO-METOIUYECKUX KOMILIEKCAaxX
aHaM3a MPOYHOCTH.
4. ITpobGaeMbl CO3IaHUSI MAaTEMAaTHYECKOTO M MPOTrPaMMHOTO 00ECIieUYeHUs HA MaKpOYpOBHE:
aHanoruu ¢a3oBbIX IEPEMEHHBIX U YPABHEHUH B CUCTEMaX pa3inyHON (pu3nuecKoil MpUpoIbL,
METOABl (OPMHPOBAHUS MATEMaTHUYECKUX MOJEICH CHCTEM W3 KOMIIOHEHTHBIX H
TOITOJIOTUICCKHIX YPABHCHHI.
5. MonenupoBaHue Ha CUCTEMHOM YPOBHE.
6. MeTonpl MOAETUPOBAHMS HETPEPHIBHBIX OOBEKTOB HAa OCHOBE ammapara IMepeaaTOYHBIX
¢ynkuuidi.  MeTtoapl  MOBBIICHHS  APPEKTUBHOCTH  OJHOBAPUAHTHOTO aHanm3a:
JIEKOMITO3UIIMIOHHBIE METOABI, YYeT CTPYKTYpbl M pPa3peXEHHOCTH MAaTpUI]  MOJEJeH,
MakpoMmoJienupoBanue. MeTozbl perakcanuu GopMbl CUTHANA U TIPOTHO3UPYEMBIX PEaKIIHiA.
7. MeTopl AUCKPETHOTO MOACTUPOBAHHSL.

9. Onmumuzayusn ¢ CAIIP.
1. XapakTepucTHKa IKCTPEMANIbHBIX 3aJa4 B IPOCKTHPOBAHUU. MHOTOKPUTEPHAIBLHOCTS,
MHOTOIIapaMeTPUYHOCTh, AITOpUTMHUYECKas popma Moaeneil. Muosxectso [lapero.

2. Kpurepuun onTUManbHOCTH: YaCTHBIN, aJIMTUBHBIN, MYJIbTUIIJIMKATUBHBIN, BEPOITHOCTHBIMH,
MHUHUMAaKCHBIN.

3. OcoOeHHOCTH TOCTAaHOBOK OJKCTPEMAJIbHBIX 3aJa4 MpU BHEIIHEM M BHYTPEHHEM
npoektupoBanuu. OnpeaeneHne TUIa 1eIeBol (PyHKIMH, pacyeT BECOBBIX KOA(D(DHUIIMEHTOB.
4. Knaccudukarys MeTo10B IMoucka 3kcTpemyMa. OLieHKa TPYI0EMKOCTH IpoLiecca MOUCKa.
5. Mertoapl 6e3ycnoBHON onTuMu3aruu. OTHOMEepHAs MUHUMU3AHS. 6. METOIbI HYJIEBOTO
nopsaka (MoKooOpAnHATHOTO cirycka, Hemmepa-Muna, Xyka /[xuBca, PozenOpoka).
7. I'panueHTHBIE METO/1bI (HAUCKOPEHILIEro CITyCKa, CONMPSHDKEHHBIX IPAIMEHTOB, MEPEMEHHON
METPHUKH).
8. Metox HeroToHa, MeTOBI yCI0BHOM onTuMu3anuu. Y ciaous Kyna-Takkepa. 9.
Metoasl MHOkUTENEH Jlarpanika, mTpapHbIX GYHKIUHN, MTPOEeKIUH rpaaueHTa. 10.
[Touck makcuMuHa. ONTUMHU3ALUS C YIETOM JOITYCKOB.
11. MeToap! LEHTPUPOBAHUS U BIUCHIBAaHUS THIEPPUTYp B 00JacThb pabOTOCIIOCOOHOCTH.
Huckpernas ontumu3anusi. OCHOBHBIE CBE/ICHHUS U3 TEOPUHU CIIOKHOCTH 3aj]1ad BbIOOpa. 3agaun
MOJIHOTO Tiepebopa.
12. MeTopl BETBEH U I'PaHMII, JJOKAJIbHON onTuMu3anuu, ['omopu. IIpumepsl 3BpucTHYECKUX
METO0B ONTHUMM3ALIAH.
13. lnHamMuyeckoe mporpaMMUpPOBaHKE, TPUHIIMIT ONTUMaIbHOCTH. CBS3b 3a/1a4
ONTUMM3AINH C 33/1a4aMH CTPYKTYPHOT'O CHUHTE3a.

10. UckyccmeeHnnblit unmenieKm u 3KCHepmHubvle CUCMEMDbl.
1. ITIpo6ieMbl, BOSHUKAIOUIUE TPU TPEICTABICHHHA B aBTOMATH3MPOBAHHBIX CHCTEMax
HepopManbHbIX 3HAaHUNH. DOPMBI U CTIOCOOBI MTPEICTABICHUS 3HAHUH.



2. Monenu nipeacTaBieHus: 3HaHui ((popmMarabHbIE TEOPHH, UCUNUCIICHUE TTPEANKATOB, MOJIETH

Ha OCHOBE (PpelMOB, MPOIYKIIMOHHBIE CHUCTEMBI, CEMaHTHYEeCKHe ceTH). MIXx ocoOeHHOCTH,

MIPEUMYIIECTBA U HEIOCTATKH, 00JIACTH MPEANOUYTUTENbHOTrO IpuMeHenus. [IpeacraBienue B

OBM HedeTKUX 3HaHUM.

3. Opranuzanus Moucka pemeHnii, MeTObl MOMCKAa B OOJBIINX MPOCTPAHCTBAX COCTOSHUMN

(MOUCK B WIMPHUHY U TIYOMHY, SBPUCTUUYECKUM MOUCK B aJIbTEPHATUBHBIX U HEPAPXUUECKHUX

MPOCTPAHCTBAX).

4. DxkcnepTHble cucteMbl. FIX cTpyKTypa, pa3HOBUIHOCTH, METOIbI TOCTpoeHusl. 5. [loHsTue o

JIOTUYECKOM U (DYHKIIMOHAJTILHOM IPOTpaMMUpOBaHuu. [IpueMbl mporpaMmmupoBaHus Ha 06ase

s3p1k0B JIMCII u ITPOJIOT .

6. PacrioznaBanue o6pasoB. Kiraccudukarus MeTo10B.

7. Heiiponnsle ceTr, MpUHIMIBI X paboThl. Heliponusie cetu ¢ 00patHoii cBs3bto. 11.
Pazpaoomka CAIIP.

1. Dramnbl )KM3HEHHOI0 UKIIA NpoMbllIeHHbIX u3nenui. Ctpykrypa CAIIP. Pa3zHoBunHocTH
CAIIP. Ilonstue o CALS-texnonorusx. Cucremnsie cpeasl CAIIP. Cucremsr CAD, CAE,
CAM, PDM.
2. Ilonatue uHX’eHepHOro npoekTupoBaHus. [IpuHuunsl cucremMHoro noaxoxa. (OCHOBHbIE
MOHATUS CHCTEMOTEXHUKH. lHepapxuyeckue ypoBHM TmpoekTupoBaHusa.  Dopmanuzanus
mporecca npoeKkTupoBanus m3aenuii npu paspadotke CAIIP. ComepkaHue TEXHUYECKOTO
3aaHus Ha mpoekTupoBanue. Knaccudukanus mMozenel U mapameTpoB, HCHOJIb3YEMBIX MPHU
aBTOMAaTHU3UPOBAHHOM MPOEKTUPOBAHUU. THUIIOBBIE IPOEKTHBIE MPOLIEAYPHI.
3. CAIIP — kak cioxHast cucreMa. Buaer obecrieuennss CAIIP. Monenu XU3HEHHOTO IIMKJIA
CAIIP. Tlokazatenmu kauectBa CAIIP. Lenn m oOurpe mpWHIOMIBI yHPaBIEHUS CIOKHBIMH
npoekramu. lloHATHE 00 OTKPHITBIX cucTemax. llepBHuHOE TPOTHO3MpPOBAHWE — IEJEH
npoektupoBanus. [logroroBka padouero miana.
4. Craaum, stansl U npouenypsl npoektupoanusi CAIIP: npennpoekTHble HcCIeq0BaHUsA,
CUCTEMHBIN MPOEKT, ICKU3HBIN MPOEKT, TEXHUICCKUI MPOEKT, pabodrii MPOEKT, UCIIBITAHUS U
cZlaya B 3KCIUTyaTalHIo.
5. AHaIMTUYECKHE U UMUTAIIMOHHbIE MaTeMaTuyeckue moaenu CAIIP. S3p1kM MMHUTALIMIOHHOTO
MozeupoBaHus. PazpaboTka IMUTAITMOHHBIX MOIeNeH cltokHBIX cucteM. Cern [letpw.
6. Metonbl ctpyktypHOTO cuHTe3a B CAIIP: BeTBeil 1 rpaHull, MOMCKA C 3alpEeTaMH,
HCKYCCTBEHHOI'O MHTEJUIEKTA, PaCIIPOCTPAHEHHS OTPAaHUYEHUH, TEHETUUECKUE AJITOPUTMBI. 7.
CASE cpenctBa B CAIIP. SADT ¢ynkmmonansHas moaens CAIIP. DFD monens moTokoB
naHHbIx B CAIIP. Cranmapter IDEFO, IDEF3, IDEF1X. YaudumupoBaHHBIA S3BIK
moaempoBanuss UML.
8. CALS-texnonmoruu. OcHOBHBIE ompezesieHuss U pemaemble 3agaun. Crangaptelr CALS-
texHonoruu. A3eiku SGML, XML. STEP-texnonorus. S3b1k Express. CTannapTsl ynpaBieHuUs
KaueCTBOM MPOMBIIIJICHHON MTPOIYKIIUH.
9. CuctemMbl aBTOMAaTU3UPOBAHHOTO TPOCKTUPOBAHUS B MAIIMHOCTPOCHHUH: OCHOBHBIE
GbyHKIIMY ¥ poeKTHBIE TiporieAypsl, cuctembl AutoCad, Solid Works, Ansys. Cuctemsr
ABTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS B PAJAHOIICKTPOHUKE: OCHOBHBIE (DYHKITUHU U
HpOeKTHBIE Mpoueaypsl, cuctemsl P- Cad, Microsim, Microcap.

Cnmcok peKoMeHayeMOol JIUTePaTyphl

Ocnoenaa numepamypa

1. N.IT1. Hopenkos, B.b. Mannues. OcHoBbI Teopuu U npoektupoBanus CAIIP. M.:
"Breicmas mkomna", 1990.



2. CucteMbl aBTOMATU3AIMH POCKTUPOBAHUS B PAIMO3JIEKTPOHUKE. / CHpaBOYHHK MO/
pea. WL.II. Hopenkosa. M.: "Paguo u cBs3p", 1986.

3. HopenkoB W.I1. OCHOBBI aBTOMAaTU3HUPOBAHHOTO MPOSKTUPOBAHUA. Y UEOHUK IS
By30B.- M: MI'TY um. HD baymana, 2002.

4. I'onosunpina M.B. MHpOpMaimoHHbIE TEXHOJIOTUH TPOESKTUPOBAHUS
PaIrOdICKTPOHHBIX cpeacTB. YueOnuk. 2008.

5. Hopenkos N.I1., Ky3smuk [1.K. Uadopmanimonnas nogaepxika HAayKOEMKUX H3JICITHM.
CALS- texnonoruu.-M.: U3n-so MI'TY um. HD baymana, 2002.

6. 1. A. ABetucsH u ap. CucteMbl aBTOMaTU3UPOBAHHOIO POEKTUPOBAHHUS: TUIIOBbIE
AJIEeMEHTHI, METOABI U Tiporiecchl. M.: U3a-Bo crannaptos, 1985. 7. Kopsiuko B.I1., Kypeitunk
B.M., Hopenkos N.I1. Teopernueckue ocHoBbl CAIIP. YueOHuK a5t By30B. M.
DHeproatromMu3aart, 1987.

8. H0.X. BepmuiieB. OCHOBbI aBTOMaTU3alUK PoeKTUpoBanus. M.: "Paguo u cBs3p",
1988.

9. Ilyxansckuii I'. U. IIpoextupoBanue Mmukponpoueccopubix cucreM. CIIO:
[Tonmurexnuka, 2001.- 544.

10. A. A. XerarypoB. OCHOBbI IPOEKTUPOBAHMS YIIPABIISIOMINX BbIYUCIUTEIBHBIX
cuctem. M.: "Pagno u cBsa3p", 1991.

11. N.C. Makcumeit. Umutaninonnoe mojenupoBanue. M.: "Panuo u cBsze'", 1988. 12.
A.Tl'. Anekceenko, N.W. lllarypun. Mukpocxemorexuuka. M.: "Paauo u cBs3p", 1987.

13. N.II. BymmuHckuit u ap. TeXHOIOrUs 1 aBTOMAaTH3alUs IPOU3BOJICTBA
PaguodIeKTPOHHOM anmaparypsl. Y4ueonuk s BY3o0B. M.: "Paano u cBsa3p", 1989. 14. Jlent K.
JIx. BBenenue B cuctemsl 0a3 JaHHBIX, BOCbMOe u3anne. M. Bumbsme. 2005.

15. T. Tuopmu, J. ®@paii. [IpoektrpoBanue ctpykTyp 0a3 nanubix. M.: "Mup". 1985.

Jlonoanumensnaa a1umepamypa

1. B.I'. Onmudep, H.A. Onmudep. CeteBbie onepanronnbie cucteMsl. - CII6.: [Tutep, 2009

2. CoBpeMeHHBIE oniepannoHHbIe cuctemsl, Tanenbaym O., boc X., 2015. 3. H.A.
CesepriieB. Hafe:>KHOCTD CITOKHBIX CHCTEM B dKCIUTyaTalu u pazpadoTtke. M.: "Bricmas
mkoja", 1989.

4. bonwmrakos B.I1. Umkeneprast u kommnberotepHas rpaguka. CI16.: BXB IletepOypr,
2004.

5. Crporaines B.I1., TonkaueBa 1.0. UMutanimonHoe MoenupoBanue. YuedHoe mocobue
// MockBa. U3n-8o MI'TY um. H.D. baymana. 2-e uznanue. 2015. — 296 ctp. 6. [Ipencrasnenne
u ucnosb3zoBanue 3HaHuM. // [loxa. pea. X. Yano. M. Ucumsyke. M.: "Mup", 1989.

7. 9. Xant. UckyccTBeHHBIN nHTEIEKT. M.: "Mup", 1978.

8. Paccen C. u Hopsur I1. MckyccTBeHnslii nHTEIIIEKT. M.: Bunesamc, 2007. 9. JIrorep
JIx. @. MckyccTBEHHBIN MHTEIUIEKT: CTPATETHH U METO/BI PEIICHUs CIIOKHBIX MpoliieM, 4-
n3nanue, Bunssamc, 2005.

10. Tomac X. KopmeH u Jip. AJIrOpUTMBL: IOCTPOCHHUE U aHAIIN3, 3-€ u3nanue. M.:
Bunbsmc, 2013.

Baok 3. 2.3.2. «BerunciauTe bHbIe CHCTEMbI U UX 3JIEMEHTBD)

1. MeToabl U cpeacTBa Npeo0pa3oBaHMs JJICKTPUIECKUX U HEIIEKTPHYECKUX
BEJIMYHMH

Jatuuku. HaznaueHue, OCHOBHBIE TUIIbI JATYUKOB U (PU3NUYECKUE MPHUHIMIBI JIEHCTBUS.
JlaT4MKy YTIJIOBBIX WM JIMHEWHBIX IEPEMELICHUMN, CKOPOCTEH, YCKOpeHHMi. TeH3omaTuukw.



TepmoanexkTpuueckue mpeodpaszoBatenu (TEPMOPE3UCTOPHI, TepMonapbl). ONTOAIEKTPOHHBIE
npeobpazoBarenu. Jlatunku Xomna, MarHUTOPE3UCTOPHI, MarHUTOTPAH3UCTOPHI, MarHUTHBIC
BapHKarnbl. YIbTpa3ByKoBble qaTunku. [IbezopesoHancHble natunku. MHTepdepomeTprudeckue,
Iu(QpaKkIMOHHBIE U BOJIOKOHHO ONTUYECKHE JaTYUKU.

IIpeoOpazoBareny HanpsKEHUE-4acTOTa, TOK-HAIPSKEHHE.

Amnanoro-iudpossie npeodOpazoBatenu  (AIIIl). CpaBHHTENbHBIM aHAIW3 METOIIOB
aHaJIOronpeoOpa3oBaHus (MapaiieIbHOE CUUTBHIBAHUE, MOPA3PAIHOE KOAUPOBAHHUE, JBOWHOE
UHTETPUPOBAHUE, JI€IbTa-CUTMA MOTYJISALINSA )

[Mudpo-ananorossie npeodpaszosarenu (L{AIT). [Ipunnumns: noctpoenus (Marpuis R 2R,
CTPYKTYPBI C IBONYHO-B3BEIICHHBIMHU PE3UCTOPAMH, ITUPOTHO-UMITYJIbCHAST MOJYJISLINA).
brictponerictBue u Tounocts LIAIL

OCHOBBI TEOPUH MOIPEIIHOCTH U UyBCTBUTEIBHOCTU IIpeoOpa3oBarenel. 2.

AHaJIoTOBBIEe KOMIIOHEHTHI cpeacTs BT.

Onepanuonnsie  ycunurenu (OY). OcHoBHble cxeMmbl BKIOUeHHs. (OcoOeHHOCTH
ucnons3oBanuss OY npu  oaHONONsApHOM mnuTaHuW. YacTroTHas Koppekuus. MeToasl
KOMIIEHCAIlUM TEMIIEpaTypHOIO M BPEMEHHOTo Jpeilda. Ycuiurenu MOCTOSHHOIO TOKa.
HIupoKononocHbIE YCHINTENU. AHAIOTOBbIE YMHOKUTENU. AKTUBHBIE (QUIBTPHI U T0JOCOBbBIE
ycunutenu Ha OY.

IToraTne xKoMnapaTopa. bEICTPOAENCTBYIOIME U MPELU3UOHHBIE KOMITAPATOPHI.
Hcnonb3oBaHue rucrepesnca AJis MOBBILEHUS TOMEX0YCTOMUMBOCTH. AHAJIOTOBBIE KITFOUH.
OcHOBHBIE TapaMeTpbl U 00J1aCTH MPUMEHEHHUs. VICcTI0/Ib30BaHNe aHAJIOTOBBIX KIIIOUEHl B
CcXeMax BBIOOPKH - XpaHEHUS.

CrabunuzaTopsl HanpspKeHus. JInHelHble ¥ napaMeTpuiecKue CTabMIIN3aToOpBl.
NmmrynbcHbIE cTa0unmu3aTopsl HANpsDKeHUS. [[pUHIMIIBI TOCTPOEHNUS, OCHOBHBIE
XapaKTepUCTHKHU cTabunuzaTtopoB. OOpa31oBble HCTOUHUKY HANpPSKEHUS U TOKa. 3.
u¢pposBbIe 3jIeMEeHTHI M YCTPOHCTBA.

MeTtoapel pa3pabOTKH YCTPOHMCTB Ha OCHOBE JJIEMEHTOB KOMOWHAIIMOHHOW JIOTHKH.
Bpemennsie  guarpamMMbl  pa0OThl  MMIYJIBCHBIX ~ IUQPOBBIX  DJIEMEHTOB  (TPUITEPHI,
MYJbTUBUOPATOPHI, CYETYMUKH). OJEKTPUUYECKass COBMECTHMMOCTb IU(POBBIX 3JIEMEHTOB,
M3TOTOBJICHHBIX Ha OCHOBE paznmuHbiX TexHonoruid (TTJI, TTJI, KMOII, DCJI).

I'eneparops! 1 01HOBHOpaTOpbl. CXeMOTEXHUYECKHUE PEIICHUSI U CPAaBHUTEIBHBIA aHAIN3
RC-reneparopoB u KBapUeBBIX TIeHeparopoB. [IpMHIMIBI TOCTPOEHUS T'E€HEPaTOpPOB
CHEIUAIbHBIX (PYHKIIMA.

[lepenatynku W TPUEMHUKKA IM(PPOBBIX CUTHAIOB [UJISl TPOBOJHBIX JIMHUW CBS3H.
["anibBaHMYECKas pa3BsA3Ka U PETPAHCIALNS CUTHAJIOB B IPOBOJAHBIX JIMHUAX CBSA3H. OnrTruyeckue
yCTpOICTBa npuema/nepenadi HHQOpMaIi.

Knaccudpukanus wuHTEerpanbHbix Mukpocxembl (MMC) mamsatu. IlocrossHHBIE W
nepenporpaMmmMupyemble NMC naMsTH (3mexTpuueckoe CTHpaHHUE, CTUpaHue
yIbTpaduoIeTOBBIM H3mydeHreM ). Opraru3anus u npumeHeHne MM C namsaTi ¢ mpou3BOJIBHBIM
JIOCTYIIOM M TOcieoBaTenbHoi BeIOopKoil. UMC mamMsaTu ¢ mocienoBaTebHBIM HHTEphericom
(I2C, SPI), ctpykTypa, npotokos oomena unpopmarmeit. Crarndyeckue u auHamudeckue O3V,
nonstue KOlI-namsatu. IIporpammupyemsble J0rH4eCKUE MATPHULBL.

[Tpu6opsl ¢ 3apsanoBoii ces3bio (I13C). OcHoBHBIE MapaMeTpsl U 00JaCTH MPUMEHEHHS B
cpenctBax BT.

4. MMKpOKOHTPOJJIepbl U MHKPOIpolieccOPHBbIe yeTpoiicTBa. Kitaccudukarms
MUKPOIPOLECCOPHBIX CpeACcTB. OTHOKPUCTAIBHBIE U CEKLIMOHHBIE MUKPOIPOLECCOPBI.



Muxkpornporieccopsl ¢ (UKCHUPOBAHHOW CUCTEMOM KOMaHA U MUKPOIPOrPaMMHBIM
ynpasieHueM. [IoHsaTue apxuTekTypbl MUKporpoueccopa. CpaBHUTENbHBIN aHAIN3
mukporporeccopoB CISC u RISC apxutekTypsl. Y HUBEpcaabHbIE U CIIELUAIN3UPOBAHHBIE
MHKPOIPOLIECCOPBL. TUIOBasE CTPYKTypa MUKPOIIPOLIECCOPHOM cucTeMbl. [lonsaTne
MUKpPOKOHTpoJUIepa. Pe3uieHTHbIe annapaTHble MOIYJIM MUKPOKOHTPOJUIEPOB IS
OpraHU3alUy CBS3U C BHEITHUMH 00BEKTaMH CO CTAHJAPTHBIMU U CIIELUATU3UPOBAHHBIMU
uHTepdencamu.

CurnanbHbie MUKpoTipoieccopsl. [ludposas punpTpanus ¢ nCrnoib30BaHUEM
JUCKPETHOro npeodpaszoBanus Pypee.

5. Metoas! u cpeAcTBa Nepeaavyu U3MePHUTEIbHON U ynpaBJ/siioleil uHpopmanum.

VYerpoiictBa cBsizu ¢ 00bekToM yrpasierus (Y CO). OcHoBnbie Tunbl Y CO, TpUHIATIBL
OpraHu3aLuy.

Wutepodeiicel cucrem ympasnenus. Knaccudukamnus, ocHOBHBIE XapaKTePUCTUKU
untepdeiicon. [Ipubdopusie nunrepdeiice (IEEE 488, IEC 625.1).

[Tonsitre crangaptHoro uaTEepdeiica. CtannapTHbie HHTEp(derckl oOMeHa nHbopManuen ¢
nepudepuitaeiMu ycTpoiictBamu. [locaenoBarensusie natepdeiicsi: RS232C, UPIIC, 1°C, SPI,
USB, RS422, RS485. [TapannenbHble nHTEpDENCHI.

6. luarHocTuKa U HaJeKHOCTh QyHKUMOHMPOBaHusA cpeacTtB BT. Dnexkrtpuueckas,
uH(pOpPMaLMOHHAs U KOHCTPYKTHBHAsi COBMECTUMOCTb 3JIEMEHTOB U ycTpoiicTB. KoMoHOBKa,
MEXaHHYECKast MPOYHOCTh, HIEKTPOMArHUTHAS COBMECTUMOCTh, O0ECIIEUeHNE TETUIOBBIX
pexxumoB. Knumatudaeckue ucnbitaaust cpeacts BT. Ucnbitanns Ha BUOPOPOYHOCT U
BUOPOYCTONYHBOCTb.

HanexHOCTb 371eMEHTOB U YCTPOMCTB, €€ KOJIMYECTBEHHbIE XapaKTepUCTUKU. BHe3amnHbie
U TOCTENEHHbIE OTKa3bl. BiusHUE AEKTPUYECKUX U TEIJIOBBIX PEXUMOB 3JIEMEHTOB Ha UX
HAJEKHOCTH. MeToAbl MOBBIIIEHUS HAAEKHOCTU. TecTUpoBaHUE. Y CKOPEHHBIE METOJIbI
UCIIBITAHUN HA HAJIEKHOCTb.
CnHcok peKkoMeHyeMOi JIuTepaTypsbl

Ocnosnaa numepamypa
1. Odepor @.M. DnekTpudecKre MauHbI aBTOMAaTHYECKUX yCTPOcTB. M.: Bric.

mKoja, 1988.

2. DIIeKTpOHHKA M MUKpOcXeMoTexHuKa. YueOnuk / [Tox o6mr. pen. KpacHompommHoii -
K : Beicmas mkona. I'osoB, u3a-Bo, 1989.

3. Pomuonos B. /., Tepexos B.A., flkosneB B.b. Texuuueckue cpencrsa ACYTIIL: Yue6.
nocobue 1y1st By30B. M.: Bricii. mikoina, 1989.

4. Natunku m3meputenabHbix cucteM. B 2 xu. Ku. 1 /K. Am u gp. Ilep. ¢ ¢ppanm. M.:
Mup, 1992.

5.T'yceB B.I'.. I'yceB FO.M. Dnekrponuka - M.: Beiciias mikona, 1991. 6. Ky3nenos B.A.,
Sxynuna I'.B. OcHoBbI MeTposoruu. - M: U3x-Bo cranmapTos, 1995.

7. JIazapes B.I'. UatemnexryansHbie nudpossie cetu. CrpaBouynuk. M.: ®uHaHCH 1
craTucThka, 1996.

8. Makapos B.B., Jloxun B.M., Iletpeikun A.A. JIluckpeTHble CUCTEMBI aBTOMATHYECKOTO
yIpaBJIeHUs TeIIoTeXHnYeckumMu oobektamu. M.: Hayka; ®usmatnut, 1998.

9. Kopnees B.B., Kucene A.B. CoBpemeHHbIE MUKPOIIPOLIECCOPHI. 2-€ u31. M.:
HOJIMJK, 2000.

10. Cmut k. ConpsixkeHre KOMIIBIOTEPOB ¢ BHEIIHUMHU ycTpoiictBamu: [lep. ¢ anri. M.:
Mup, 2000.



11. I'yk M. Anmnapataslie cpeactsa IBM PC: Dunuknonenus, 2-e uzzg. CII0.: [Tutep,
2001.

12. Crenmanenko W.I1. OcHOBBI MUKPORJIEKTPOHUKHU. Y4eb. mocoOue st By30B. 2-¢ H31l.,
nepepad. u gomn. M.: JlabopaTopus 6a3oBsix 3HaHui, 2000.
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