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1. lTacopT rocy1apcTBeHHOI0 3K3aMeHa

1.1. OOGoOmieHHasi CTPYKTypa TOCYJapCTBEHHOTO »JK3aMeHa 1o Hampasienuo 14.05.04

«DJIEKTpOHUKA U

aBTOMaTuKa

(buznuecKux

YCTAHOBOK»

aBTOMaTHU3alnu (bHSI/I‘ICCKI/IX YCTAHOBOK M UX SHCMCHTBI»):

(crrerimanm3arus

«Cucremsl

Kon HaumeHoBanue Koz Cocrasstiouue pesy:1LTaToB 0cBOCHMS Bonpocsl rocyiapcTBeHHOTo
pe3yJbTara (1eCKPUNTOPbI KOMIIETEHLUHN)
KOMIIETCHIMA KOMIIETCHINA ocBoernst OOIT KOZ[ HauMeHoBaHue JK3aMeHa
P6 Brnageer  meromamu | CraTtucTuueckue METObI
HCCIIEIOBAHUS MIOCTPOCHHUS  IMHAMUYECKHX
TEXHOJIOTHYECKUX MoJened  TPOMBIIMIIEHHbBIX
TIPOIIECCOB U | OOBEKTOB yNpPaBICHUS.
OIIK(Y)-1.B7 | ¢dusmgeckux
YCTaHOBOK,
MIOJIBEPKEHHBIX
BIMSHUIO CIy4aiHbIX
BO3JIEHCTBUI
VYmeer minaHupoBath, | Iloctpoenue MaTpHIL
MPOBOAUTH IJTaHUPOBAHUS MIOJTHOTO
9KCIEPUMEHTAIbHBIC (akTOpHOTO  IKCIEpPUMEHTA
HCCIIEIOBAHUS u | tuna 2n. CBoicTBa MaTpHIIBI
00OpabaTbIBaTh ux | wianuposanus [1®D tuna 2n.
OIIK(Y)-1.Y7 | pesympTatel ¢ 1ensio | Beraucnenune xo3ddummenron
MOCTPOCHHUS JMHEHHOTO YpaBHEHHS
PErpecCUOHHBIX perpeccun mno iaHam [1OD
Cnocoben MoJenen THIA 2N,
BBISBIIATH MPOMBIIIICHHBIX
€CTECTBEHHOHA 00BEKTOB YIIPABICHUS
YUHYIO CraTtuctudeckue METO/IBI
CYILIHOCTb IUTAHUPOBAHUS
npobiieM, 3 sKkcrepuMeHToB.  OCHOBHBIE
HAaeT CTaTHCTHYECKUE
BO3HHKAIOIIUX OTIK(Y)-1.37 | meTojst miasupoBanus TEePMHUHBI u TIOHSITHSI.
B X0/I€ [TapameTpsl onTUMH3AIMU U
9KCIEPUMEHTOB
npodeccronans nx kinaccupukanusi. PakTopsl,
HOH TpeOOBaHNUs, MpPEABIBIICMbIC
OIIK(Y)-1 | nesaTelbHOCTH, K HUM. MoJens o0beKTa.
Y IPUMEHSTH Brnaneer omsiToM | Pabota pn-miepexona B
COOTBETCTBYIO aHaImM3a paboThl | mpsiMOM u obOpaTHOM
i GU3UKO- OIIK(Y)-1.B8 | mpocreimmx HaIpaBJICHUN
MaTeMaTHYECKH JIEKTPOHHBIX
i anmapat A YCTPOMCTB.
1704 Ymeer MIPUMEHATHh | DHEPreTHYecKue YpPOBHH U
(hopmanuzaru, OCHOBHBIE 3aKOHBI | 30HBI B MIPOBOIHHUKAX,
aHanmu3a u INEKTPOTEXHUKHU U | HOJIYHpPOBOJHHUKAX "
BBIPAOOTKH OTTK(Y)-1.V8 NMEKTPOAMHAMHUKY B | JAWAIIEKTPHUKAX
penieHus mporiecce aHajIM3a
paboThl  mpocTeHIINX
JIEKTPOHHBIX
YCTpPOICTB
3Haer ocHoBHBIE | [ToTynmpoBOTHHMKOBBIE AMON H
COOTHOUICHUS u | crabmmutpon  (YCTpOHCTBO,
mapamMeTpHl, TIPHUHITHIL paboTEI).
OIIK(Y)-1.38 | xapakrepusyromnye bunonspHeiit TPaH3UCTOP
pabory  mpocreimux | (YCTpOHCTBO, MIPUHIUII
3JIEKTPOHHBIX paboThI, XapaKTepUCTUKH).
YCTPOMCTB.
OnHOMOMYNIePHOTHBIN u
Brnanmeer OTIBITOM | JIBYXIOJYTIEPHOIHBII
MIPOEKTHPOBAHUS BBIIPSIMHUTEJID,
OIIK(Y)-1.B9 | mpocreitmux rapaMeTpuIecKuii
JIEKTPOHHBIX crabuim3arop Ha
YCTpOICTB CTaOWITUTPOHE (cxeMmsl,
HPUHIUI paboThl,




XapaKTepPUCTUKY,  BPEMEHHbBIC
JTUarpaMMbI paboTHI).
YwMmeer BBIOMpaTh | Pabora pn-tiepexojia B
HEOO0XOIUMBIE IPSIMOM u obOpaTHOM
3JICKTPOHHBIE HaIpaBJICHUH
KOMITOHCHTBI B
OIIK(Y)-1.Y9 | mporecce
MPOEKTUPOBAHUS n
CO3JaHMsl MPOCTEUIINX
JIEKTPOHHBIX
YCTPONCTB
3Haer NpuHIMOB | MexaHu3M CcOOCTBEHHOH
(YHKIIMOHHPOBaHUS PUMECHOH
OIIK(Y)-1.39 | ocHOBHBIX 3NEKTPONPOBOJHOCTH
JIEKTPOHHBIX MOJYIIPOBOTHUKOB.
KOMITOHEHTOB
Bnangeer MeTogamMu | MeToauku MOJIyYEHUS
JIMCKPETHO- PEKYPPEHTHBIX COOTHOIIICHHUH.
aHaJIOTOBOTO
OITK(Y)-1.B13 | LOYICHI
PEKYPPEHTHBIX
COOTHOILIEHUH u3
IEepEIATOYHBIX
byHKIUH
Ymeer noxnydats | [lomydeHue  peKyppeHTHOTo
PEKYpPEHTHBIE cootHowenus [1I1 perymnsatopa
COOTHOUICHUS u3 | merogom daynepa (Ha ocHOBe
IEePEIATOYHBIX MeTo/ia Tparnenui).
OIIK(Y)-1.Y13 | dyaxmmit ¢  1eTbio

peanuzanyuy TUGPOBEIX
perynsaropoB Ha OBM
JUIL  TIPOMBIIUICHHBIX
00BEKTOB YIIPaBICHHSA

3Haer Ilepenarounsie GyHKIHH
OTIK(Y)-1313 MaTeMaTHYeCKUH HCY, cTpyKTypHBIE CXEMBI U
ammapar QpoBbIX | MpaBHiIa npeoOpa3zoBaHus
CHCTEM YIPaBICHUS CTPYKTYPHBIX CXEM.
P6 CocrapneHue
b depeHIraITbHOTO
YpaBHEHUS CAY o
b depeHIaTbHBIM
Bnaneer METOJIaMH | YpaBHEHHSAM 3BEHBEB.
MaTeMaTHIecKOro JuddepentmanpHpie
OTK(Y)-2.B7 ONKCAHMA, aHAIU3a U | ypaBHEHHs CZAY OTHOCHUTEJBHO
CHHTE3a CHCTEM | yHpaBiIsieMOH KOOpJIMHATBI M
Cnocoben aBTOMATHUYECKOTO OTHOCHTEJIEHO CHTHaJa
MPUMEHSTH yIpaBJIeHUs paccoriacoBaHusL.
MaTeMaTHYECKH OxapaxTepu30BaTh
it anmapar u b depeHIaIbHbIE
OIIK(Y)-2 |BbIUHCIHUTENBH OIEpaTopbl JIEBBIX U IIPABBIX
YIO TEXHUKY 4aCcTeH 3TUX YPaBHEHUIL.
JUIS peLIeHUs Ilepenarounas GbyHKIMS
npodeccnoHanb JTUHAMHUYECKOTO 3BEHA:
HBIX 3a/1a4 -n300paxkeHne
Ymeer COCTaBIATh | nuQdepeHranbHOro
MaTEMaTHUYECKYIO YpaBHEHHS 3BEHA;
OIIK(Y)-2.Y7 | moznens -TIOHATHE neperaToyHoM
aBTOMAaTHUYECKOU (YHKIIMHY 3BEHA;
CUCTEMBI yTIPABICHUS -nepeaTO4YHbIe GbyHKIIH
CAY 1no ymnpasndmomemy u
BO3MYIIAIONIIEMY

BO3JICHCTBHUSIM.




Omnucanue JMHAMHYECKUX
3BEHBEB " CHCTEM
aBTOMATHUYECKOTO YIPaBICHHS
C TOMOIIBI0  BPEMEHHBIX
XapakTepUCTHK. 3a  CYeT
HCTIONIb30BAaHMUS KAaKOTO 3BEHA
MOXHO CHH3UTh  IOPSAIOK
i depeHnmansHOTO
YpaBHEHHsI, OIMCHIBAIOLIETO
JUHAMHUKY DPEIbHOTO 3BEHA.
JlaTh onucaHue 3TOro 3BeHa.

CocraBnenue

T epeHIHaTEHOTO
YpaBHEHUS CAY 1o
nddepeHIaTsHBIM
YpaBHEHHSIM 3BCHBEB.
JuddeperHnmansHbie

ypaBHeHUSI CAY OTHOCHTEIHHO
yIpaBiIsieMOd KOOPAMHATBL U

OTHOCHTEJHEHO CHTHaja
3HaeT MaTeMaTH4YeCKHe | PaccOrIacOBaHMS.
MOJIeTTH OxapakTepu3oBaTh
(YHKIIMOHAIBHBIX b depeHIaIbHbIE
OIIK(Y)-2.37 | anemeHTOB U | OIepaTophbl JIEBBIX M MPaBbIX
3aMKHYTBIX CUCTEM | 4acTed 9TUX ypaBHEHHM.
AaBTOMATHYECKOTO [Nepenarounas (byHKIHSA
YIIpaBICHUS JIMHAMHYECKOTO 3BEHA:
-H300paKeHNE
T epeHIHaIBEHOTO
YpaBHEHHS 3BEHA;
-TIOHATHE HepelaTOYHON
(yHKLMHN 3BEeHa;
-nepenarounbie Gpynkuun CAY
o YIIPABISIOIEMY u
BO3MYIIAIOIEMY
BO3/ICHCTBUSIM.
YpoBHU HKIIMOHAJILHOI
Buageer HaBbIKaMU P by
opranm3amuun ~ ACY  TIL
MPOEKTUPOBAHUS c
TpeboBaHust K CUCTEMHOMY U
UCTIONIb30BaHUEM
MPUKIAIHOMY TIPOrPaMMHOMY
WHCTPYMEHTAIBHOTO
obecieuermto ACY  TIL
OTK(¥)-2.B8 | nporpamwsoro [lonsiTHe peaibHOTO BpeMEHU
obecieuernss SCADA CIpvKT 2 u OCI;-IOBHBIG.
- cucremsl TraceMode PYKIYP
XapaKTepUCTUKH
fPH - IPOCKTHPOBANMH | o baroHHbIX CUCTEM
ACY TII P
peasbHOTO BPEMEHH.
Ymeer pa3pabarbiBaTh | YPOBHHU (hyHKIIMOHATIBHOH
MIpOorpaMMHOE opranm3amuun ~ ACY  TIL
obecrieueHne MyabToB | TpeOoBaHUsS K CUCTEMHOMY U
omeparopa M JPYIHX | INPUKIATHOMY NMPOrpPaMMHOMY
y3JI0B pacripenenieHHOH | obecmeuennto  ACY  TIL
ACY T ¢ | [lonsTne peasbHOr0 BpeMEHHU.
OIIK(Y)-2.Y8 P p
UCIIOJIb30BAaHUEM CtpykTypa U  OCHOBHBIE
CHELUATN3UPOBAHHOTO | XapaKTEePUCTUKHU
WHCTPYMEHTAIBHOTO OIepalOHHBIX CUCTEM
obecrieueHust U3 | peanrbHOro BPEMEHHU.
cocraBa SCADA-
CHCTEM
3Haer CTPYKTYpPY | YpOBHU (hyHKIMOHATTBHON
OIEpaLMOHHBIX oprammsammn =~ ACY  TIL
OIIK(Y)-2.38 | cucrem, TpebGoBaHUs K CUCTEMHOMY U
HHCTPYMEHTAJIHHOE MPUKIAJHOMY MPOTPAMMHOMY

IPOrpaMMHOE

obecrieuenuro ACY  TIIL




obecrieueHne s | [loHsATHE peasbHOrO BpEMEHH.
pa3zpaboTKu cucteM | CTpykTypa ¥ OCHOBHBIC
TEXHOJIOTHYECKOTO XapaKTEePUCTHKU
MOHHUTOPHHTIA, OTIEPAIIMOHHBIX CHCTEM
MPUHIUIIBI TIOCTPOCHUSI | PEaTbHOTO BPEMEHH.
pacIpeneneHHbIX
CHCTEM aBTOMATH3ALUH
Bnageer HaBBIKAMH | DHTPOIHUS CIIy4ailHbIX
UCTIOJIb30BaHMS 00BEKTOB C JUCKPETHBIM U
nH(OpPMaLMOHHBIX HENpEephIBHBIM ~ MHOYKECTBOM
XapaKTepUCTUK JUISL | BO3MOXHBIX COCTOSTHHH.
OleHKH  mapamerpoB | ExuHuIbI HU3MEpEeHHUs
OTTK(Y)-2.B9 nH(OpMaLMOHHO - | OHTPONHMH ¥ €e OCHOBHbIC
N3MEPHUTEIBHBIX, cBoiictBa.  CBsi3b  MeXIy
BBIYHUCIUTEIBHBIX SHTPONUEH ¥ KOJIMYECTBOM
CHCTEM W CcHcTeM | mH(popMmanum.
YIIpaBICHUS "
nepenadn
nHPOpPMANH
Ymeer pemats 3agaun | [loHsATHE KOJINYEeCTBa
nmepBUYHON 00pabotku | mHGopMarmu.  KomudecTBo
nHdopmanuu, nndopmanun no P.Xaprimm u
HCIIOJIb30BATh K. Illeanony. OrpanudeHus, B
OIIK(Y)-2.Y9 | unbopMaIoHHbIC paMKax KOTOPBIX BBHIBEICHBI
XapaKTepPUCTUKH  TIPU | JaHHbIE OLIGHKH KOJINYeCcTBa
CO3/1aHUH HHpOPMALIUH.
ABTOMaTHU3HPOBaHHBIX
CHCTEM
3Haer NpUHIMIE | THIoBBIE CTPYKTYPBI
MOCTPOEHHS M3MEPHUTEIBHBIX KaHaJIOB.
MH(OPMAITNOHHO - | DNeMeHTBI,  COCTaBIISIOIINE
N3MEPUTENBHBIX CTPYKTYpPY  H3MEPHUTEIBHOTO
OIIK(Y)-2.39 | cucrem, X | KaHaJla MX XapaKTEpHUCTUKH,
TEXHUYECKYIO 6azy, | Tunsl, TIPUHIUTIBI
MaTeMaTH4eCcKoe u | noctpoenus.  I[lomexu B
nH(OPMaIMOHHOE W3MEpHUTENBHBIX KaHallaX |
obecrieueHne crocoObl UX YCTPAHEHHSL.
Buaneer onbiToM | OXHOIOTYTIEPHOIHBIN u
NpUMEHEHHUS JIBYXIIOJIYIEPHO/IHBI I
CIEIMATM3UPOBAHHOTO | BBITPSIMUTENb,
MPOrPaMMHOTO napaMeTpUIeCcKUi
obecrieueHust UL | CTaOMIIN3aTOP Ha
OIIK(Y)-2.B12 | monenupoBaHus CTabMIUTPOHE (cxeMpl,
paboTHI TIPHUHITHIL paboTHI,
MPOEKTHPYEMBIX XapaKTEepPUCTHKH, BpPEMEHHBIC
MPOCTEHIIINX JuarpaMMbl paboThI).
AIIEKTPOHHBIX
YCTPOWCTB
Ymeer npumensaTh | Kackag ¢ obmeir  6a3oi
CHeUaIM3uPOBAaHHOE (cxema, XxapakTepucTuku, T-
MIpOorpaMMHOE o0pazHbie CXEMBbI
obecrieueHus it | 3amereHus). Kackan ¢ obumm
OTK(Y)-2.Y 12 pacdera PEKUMOB | SMHUTTEPOM (cxema,
paboTsl XapakTepucTuky, T-oOpa3Hbie
MIPOEKTUPYEMBIX CXEMBI 3aMEILEeHNS).
MPOCTEUIINX
JIEKTPOHHBIX
YCTpOICTB
3Haer ocHoBHBIE | Pabota pn-miepexona B
METOJIbI 00paboTKH | IPSAMOM u oOpaTHOM
OIIK(Y)-2.312 | pe3ynbTaToB HamnpaBJICHUU
BBIYHCITUTEIbHBIX

9KCHEPUMEHTOB




P7 Bnaneer onbiToM | Hasnauenue, cTpykTypa u
MIPOCSKTUPOBAHHS ocHoBHble QyHKIMH SCADA-
MPOTrPaMMHOTO CHCTEM. PazpaboTka
obecrieueHus rpapuueckoro  mHTep(etica
MHKPOIIPOIIECCOPHBIX orepaTopa
OIIK(Y)-3.B5 porip p parop y
KOHTPOJUIEPOB C | aBTOMaTU3UPOBAHHOM
HCTIONIb30BaHUEM CHCTEMBI. TpeboBanus
SI3BIKOB WH)KEHEPHOW TIICHXOJOTUH U
TEXHOJIOTUYECKOTO I'OCT k wuHbOpMAIMOHHON
POrpaMMHUPOBAHUS MOJIeTIH 00BEKTa
Hasnauenue, cTpykTtypa H
ocHoBHbIe ¢yHKMU SCADA-
Cnocoben Ymeer MIPUMEHSTh by
CHUCTEM. Pazpabotka
UCIIOJIb30BATh porpaMMHUpyeMBbIe .
rpadudeckoro  umHTepdeiica
S3BIKH, MHKPOIIPOIIECCOPHBIE orepaTODA
CUCTEMBI U OIIK(Y)-3.Y5 | KoHTpOIIIepHI B parop N
aBTOMATH3MPOBAaHHON
MHCTPYMEHTAIb CHCTEMaxX YNpPaBICHUS
CHCTEMBL. TpeboBanus
OIIK(Y)-3 |HbIe cpencTBa TEXHOJIOTUICCKIUMHU N
DOFPAMMUDOB pomeccamt WHKCHEPHOH TICUXOJOTHH U
porp p p I'OCT x wuHpOpMAIIOHHOH
aHHA B
MOJENN 00BEKTA
npodecCUoHab
o 3Haer Haznauenue, cTpykTypa H
HOH
MEXIyHapOaHbIE ocHoBHble (GyHKIMH SCADA-
JIeSTeIIbHOCTH
CTaH/apThI Ha | CHUCTEM. PazpaboTka
MPOMBILICHHBIE rpaduyeckoro  uHTepdeiica
porpaMMUpyeMBbIe oreparopa
MUKPOITPOLIECCOPHBIE aBTOMATH3HPOBAHHON
KOHTPOJLIEPEI UX | CHCTEMBI. TpeboBanus
OITK(Y)-3.35 POJLIEPEL, y P
TEXHHYECKYTO WHKCHEPHOH TICUXOJOTHH U
CTPYKTYpY, I'OCT x wuHpOpMAITOHHOH
(bYHKIIMOHATBHBIC MOJIETH O0BEKTa
XapaKTEePUCTHKH,
WHCTPYMEHTAJIbHBIC
CHCTEMBI
POrpaMMHUPOBAHUSI
P10 Bnaneer ombiToM | Kackan ¢ oOmeit  06a3oii
NPUMEHEHHUS (cxema, XapakTepucTuku, T-
COBPEMEHHBIX o0pazHble CXEMBI
MHGOPMAITMOHHBIX 3amerenus). Kackaa ¢ obumm
TEXHOJIOTUH JUISL | SMHUTTEPOM (cxema,
MOMCKa W BBIOOpa | XapakTepUCTUKH, T-oOpa3HbIe
OIIK(Y)-4.B2 | HEoOXOIUMBIX CXEMBI 3aMEIICHHS ).
Cnocoben JIEKTPOHHBIX
MPUMEHSTH KOMITOHEHTOB JUISt
JOCTHKEHUS MPOEKTUPOBAHUS u
COBPEMEHHBIX CO3/1aHus
KOMMYHHUKAINO IIEKTPOHHBIX
HHBIX U YCTPOICTB
nH(opMaLMOHH Ymeer npumensaTh | Kackag ¢ obmeir  6a3oi
OIIK(Y)-4 |bIx TexHONOTHIt COBPEMEHHBIE (cxema, xapakTepHCTUKH, T-
JUIsl TIOUCKA U nHPOPMALMOHHBIE oOpa3HbIe CXEMBbI
o6paboTku TEXHOJOTUH s | 3amernienus). Kackan ¢ o0mum
GoupIImX MOy ICHUS SMHUTTEPOM (cxema,
00beMOB HOpPMaTHBHOU XapakTepucTuky, T-oOpa3Hbie
nHpopmManuu JIOKyMEHTaIH U | CXEMBI 3aMElIEeHHS).
10 poUITIO nHpopmanuu
pod OTIK(Y)-4.y2 | HHdop
JIeITeIIbHOCTH CIPaBOYHOTO
Xapakrepa,
HEOOXOUMBIX B
mporiecce
MPOEKTUPOBAHHS u
CO3/IaHus
IIEKTPOHHBIX

YCTPOICTB.




3Haer ocHoBHbIe | OmnpezaeneHue u
METOIBI MOWCKA | CTaOMIIN3AIs MTOJIOKCHUS
nHpOpMAaInH, paboyeil TOYKM OUTOIAPHOTO
HE00XOTUMOH B | TpaH3UCTOpa Ha mpuUMepe
OIIK(Y)-4.32 | mporecce Kackaza ¢ 00IINM SMUTTEPOM.
MIPOEKTHPOBAHUS u
CO3/1aHusA
ANEKTPOHHBIX
YCTPONCTB
P7 [peoGpazoBatenu Ha
OIMCPAIMOHHBIX  YCHITUTEISX
(muddepennupyrommue u
MHTETpUPYIOIHE  YCTPOICTBA,
npeoOpazoBaTely HarpspKeHHe-
TOK W TOK-HampspkeHue). Ux
CXeMBI, TIPUHIUII JeUCTBUS,
XapaKTePUCTHKN (C BBIBOAOM
¢dopMyn) W TpUMEHEHHWE B
ycTpoiicTBax yhpaBJeHus,
mpeoOpa3oBaHusl W TepeAaqn
MEKTPUUECKUX CHUTHAJIOB.
3Haer MpUHIUIBL | Tpurrepsr, CUCTYHKH,
MPOEKTUPOBAHUS PETHCTPBI,
1 QpoBbIX U | mmdparopsl/nenmdparTopsl,
OIIK(Y)-5.35 | aHayioroBbIX MYJIbTHILUICKCOPBI/ IEMYJIbTHILIC
COBpPEMEHHBIX KCOPBI (ompeneneHws,
TEXHUYECKUX CPEACTB | 0003HAYCHMS, KIIACCH()UKALIIS,
yIpaBICHUSI TIPUHITHIT paboTeI u
MpUMEHEHHE B  YCTPOWCTBaX
VIIpaBJIeHHS, TIPeoOpa3OBaHUA
U Tepeayd  dJIEKTPHUCCKUX
curranoB). [{udpo-aHanorossie
Criocobex u aHayioro-uudpossie
MPUMEHSTh npeoOpa3oBaTeu
METO/IbI (onpenenenus, 0003HAYECHUS,
OITK(Y)-5 HayqHO- OpUHIMI  pabOoThl, TPUMEPBI
uccle10BaTesb peanu3aliy W TPHMEHEHHE B
CKOH 1 ycTporcTBax YIIpaBJICHHS,
MPaKTUIEeCKOM npeoOpa3oBaHusl W TepeAaqn
JIESTeTbHOCTH AIIEKTPUIECKUX CHTHAJIOB).
Brnageer ocHoBHbIMU | OnepallMOHHBIA  YCHIJIMTEIb
MOTX0TaMHU u | (ompenencHue,  TapaMmeTpEl,
METOIAaMHU VIpOIICHHAs 3KBUBaJICHTHAS
OTIK(Y)-5.B6 OpraHu3aIiH cxeMma, 0003HaueHue).
MIPOBEICHUS OCHOBHBIE CXEMBbI BKJIFOUESHHUS
TEOPETUIECKUX U | ONEPalMOHHOTO  YCHUIIUTENS
IKCTIEPUMEHTAITLHBIX (cxemsl, napameTpsbl c
HcCIeOBaHUMN BBIBOJIOM 3aBUCHUMOCTEH).
Omnucath  BCE  W3BECTHBIE
CXeMBl M PEXKUMBI paboTHI
YCHITUTEIBHBIX KacKaJoB Ha
MOJIEBBIX TPAH3HCTOPAX BCEX
TUIIOB W KOMOWHUPOBAHHBIX
Ymeer MIPUMEHSTh
TPAaH3HUCTOPaX; MEPEUYHUCITHTH
OIIK(Y)-5.Y6 TOJIYHCHHBIC SHAHWA K1 JIOCTOUHCTBA u
PELICHUI0O KOHKPETHBIX
sanau HEJIOCTATKU; JaTh IOSICHCHUS
0 NMPUMEHUMOCTH KaXJIOTO U3
HUX TPH [POSKTHPOBAHUHU
YCTpOICTB YIIpaBJIEHUS,
nmpeoOpa3oBaHus W Tepenadu
ANIEKTPUYECKIX CUTHAJIOB.
OTTK(Y)-5.36 3Haer ocHOBHBIE | OmmcaTh  BCe  HM3BECTHBIC
MOJXOMBI W METOMABI | CXeMBl H PEKHMBI PaOOTHI




HAYYHBIX
HCCJICTOBAaHUMA B
obnactu
npodeccHOHATBHOM
JIeITeIbHOCTH

YCUJIUTENbHBIX KacKaloB Ha
OWIIOIAPHBIX  TPAH3UCTOPAX;
MEPEUNCIUTh UX JOCTOMHCTBA
" HEIOCTaTKH; JaTh
MOSICHEHHUSI O MPUMEHUMOCTH
KaXIOro W3  HHX  IIpU
[IPOEKTUPOBAHUM  YCTPOMICTB
yIpaBieHus, MpeoOpa3oBaHus
U Mepefayd AIEKTPUYECKUX
CUTHAJIOB.

OIIK(Y)-5.37

3HaeT MIPUHITHIIBI
MPOEKTUPOBAHUS

1 QpoBbIX "
aHaJIOTOBBIX
COBPEMEHHBIX
TEeXHUYECKUX CPEICTB
U3MEPEHHUS
ANMEKTPUISCKUX
BEITMYHH

IpeobpazoBaTemnu Ha
ONEPALMOHHBIX  YCHJIUTEISX
(muddepenppyrormme u
HMHTETPUPYIOLIME YCTPOMCTBA,
mpeoOpa3oBaTeH
HANpsDKEHHE-TOK U
HampspkeHne).  MX  cxeMsl,
[IPUHLIUI JICUCTBHS,
XapaKTePUCTUKH (C BBIBOIOM
dopMyn) © TpEMEHEHHE B
YCTPOHCTBAX yIpaBJICHUS,
npeoOpa3oBaHus U Iepeiavu
ANEKTPUYECKUX CHUT'HAJIOB.
Tpurrepsl, CUYETUHUKH,
PETHCTPBI,

) paTopEl/ NI paToOpHI,
MYJIbTHIUICKCOPBI/IEMYIIbTUILT
EKCOPEI (ompeneneHus,
0003HaueHMS, KIIacCHU(PHUKAIIS,
TPHHIIAIT paboThI u
NpPUMEHEHHe B YCTPOWCTBAX
yIIpaBJeHUs, MPeoOpa3oBaHUs
W Tepefadyd dICKTPUYECKUX
CHUTHAJIOB). Hudpo-
aHAJOTOBBIE M aHAJIOro-
UQpoBbIe  TpeodpazoBaTeIu
(ompenenenusi, 0003HAYECHHUS,
HOPUHLUI PaboOThl, HPHUMEpEI
peanu3aliy M NPUMCHCHHE B
YCTPOMCTBAX yIpaBJIeHuUs,
npeoOpa3oBaHus M Iepeaayu
AIIEKTPHICCKUX CHTHAJIOB).

TOK-

OIIK(Y)-5.B8

Bnaneer
METOJIaMU
OopraHusanuu
MPOBEACHHUS
HCCIIEIOBAHUH

OCHOBHBIMU

OnepalMoOHHBIA  YCUJIMTEIb
(ompenenenue,  mapameTpHl,
YIpOIIEHHAas JKBUBAJICHTHAS
cxeMma, 0003HauYCHHE).
OCHOBHBIE CXEMBbI BKJIFOUESHHUS
ONEPAallMOHHOTO  YCHIINTENsS
(cxems, HapameTpsl c
BBIBOJIOM 3aBHCHUMOCTEH).

OITK(Y)-5.V8

Vmeer
HMHTEPIPETUPOBATH
pe3ynbTaThl
HU3MEpeHUil,
l'IOJ'[y‘{eHHBIX B XOIe
3KC1'lepI/IMeHTaI[BHHX
HCCJIeIOBaHUI

Onmcate  BCE  H3BECTHBIE
CXEeMBl W PEXHMBI pPabOTHI
YCUJIUTENbHBIX KacKaloB Ha
MOJIEBBIX TPAH3UCTOPAaX BCEX
THUIIOB M KOMOMHHPOBAHHBIX
TPAaH3UCTOpaX; MNEPEUUCIUTh
nx JIOCTOMHCTBA u
HEIOCTAaTKH; JaTh IOSICHEHUS
0 TIPUMEHHMOCTH Ka)X/I0TO H3
HUX TpH IPOEKTHPOBAHUHU
YCTpOICTB YIIpaBJIEHUS,
nmpeoOpa3oBaHus W Tepenadu
NEKTPUYECKUX CUTHAJIOB.




Omnucath  BCE  H3BECTHBIE
CXeMBl M PEXKHUMBI PpabOTHI
YCHJINTEIbHBIX KacKaJoB Ha

3HaeT OCHOBHBIC | OMTIOJAPHBIX  TPAH3UCTOPAX;
METOJIBI HAayYHBIX | HEPEUHCINTh UX JTOCTOMHCTBA
HCCIIEOBaHNI B|H HEIOCTaTKH; JaTh
OIIK(Y)-5.38 ’
obmactn MOSICHEHHUSI O MPUMEHUMOCTH
npodeccroHaBHOM KaXIOro HW3  HUX  IIpU
JIeSITEIIbHOCTH NPOEKTUPOBAHUH  YCTPOICTB
yIpaBieHus], MpeoOpa3oBaHus
U Tepeayd dINEeKTPUYECKUX
CHTHAJIOB.
P7 Bnageer npuemamu | Cratuueckue u
Ka4eCTBEHHOTO U | TMHaMHYeCKHe
KOJIMYECTBECHHOTO XapaKTEPUCTHKH  SJIEMEHTOB
aHanM3a CHCTEM aBTOMATHYECKOTO
XapaKTepUCTHK TP | YIpaBICHUSI
IK(Y)-2.B1 PaKTep pH | ymp
BEIOOpE
EKTPUUECKUX
anementoB ACY nmns
KOHKPETHBIX YCJIOBUHI
PUMEHEHHUS
Ymeer ompenensite | VaeHTndukanus craTHIecKux
CTPYKTYpPY u JMHAMHYECKUX
JIMHAMHYECKUX XapaKTepUCTUK  DJIEMEHTOB
Mozenei CUCTEM YIIPaBJICHUS.
MK(Y)-2.V1 | snexTpudecKkux OcHOBHbIE TIOHSATUS u
JIEMEHTOB M WX | METOJBL
apaMeTpsl 1o
pe3ynpTaTaM — aHain3a
XapaKTEePUCTHK
3HaeT OCHOBHBIC BHIBI | OCHOBHBIE  ypaBHEHHS H
MaTeMaTHIeCKOTro nepelaToOuHbIe GbyHKINH
OIUCaHUS U | ONKCBHIBAOLIHE 3JIEMEHTHI
TIK()-2.31 XapaKTepUCTUK CAY -
CrocobeH k p P ‘
OCBOCHIIO NEKTPUUECKHUX
HOBBIX anemeHTOB CAY
IK(Y)-2 OnmcaTh BCce  H3BECTHBIE
06pasioB
CXeMBl M pPEXKUMBI pabOTHI
(huzndeckux Brnaneer
YCUJINTEIbHBIX KacKaJoB Ha
YCTaHOBOK COBPEMEHHBIMHU
OWIIOIAPHBIX ~ TPAaH3UCTOpAX;
MPOTPaMMHO-
MEePEYUCINTh UX JOCTOMHCTBA
TEXHITICCKHMH " HE/I0CTaTKH; JaTh
[IK(VY)-2.B4 | cpencrBamu npu ’
MOSICHEHUSI O MPUMEHUMOCTH
BBITIOJTHEHUN
KaXIOro W3  HUX  IIpH
TEOPETHYECKUX " .
MPOEKTUPOBAHUH  YCTPOICTB
IKCTIEPUMEHTAITLHBIX
. yIpaBJICHUs, MPeoOpa3oBaHuUs
HCCIIeI0BaHUMH
U Tepefayd AIIEKTPUIECKHUX
CUTHAJIOB.
IIpeobpazoBarenu Ha
OIIEPAIMOHHBIX  YCHJIMTENSX
(muddepentupyroue u
Ymeer TIPUMEHSATH | MHTETPUPYIOIIHE YCTPOICTBA,
TEXHUYECKHE CPEJCTBa | MpeoOpa3oBaTeNy HalpshKEeHUe-
n  nHQOpMAIMOHHBIE | TOK M TOK-HampshkeHue). Mx
TEXHOJIOTUH JISL | CXeMBl, TIPUHIMI JICUCTBHS
TIK(Y)-2.V4 s > TDHHLHI L ’
MIPOBEJICHUS XapaKTepUCTUKN (C  BBIBOJIOM
TEOPETHYECKUX u | dopMyn) W TpUMEHEHHE B
IKCTIEPUMEHTATBLHBIX ycTpoiicTBax yIpaBJeHHs,
HCCIICTOBAHHH. nmpeoOpa3oBaHus W TepeAadn

IEKTPUUECKUX
Tpurrepsl,
pETUCTPBL,

CHUTHAJIOB.
CUETUHKH,




mmdpaTopbl/nemudpaTopsl,
MYJIbTUIIICKCOPBI/ AEMYIbTHILIC
KCOPBI (ompenenenws,
0003Ha4YeHws, Kiaccupukamnms,
TIPUHITHIT paboTsl u
IIPUMEHEHHE B  yCTpOMCTBax
yIIpaBJIeHHs, TIPeoOpa3OBaHUA
W Teperayd  ANEKTPHYECKHX
curHaioB). [{udpo-ananorossie
u aHanoro-uudpossie
npeoOpaszoBaTenu
(ompenenenusi, 00O3HAYEHHMS,
NPUHIMIT  paboThl, TPHUMEPEI
peanmzanuy W TIPUMCHEHHE B
ycTpoiicTBax yhpaBJeHus,
mpeoOpa3oBaHusl W TepeAadn
AIIEKTPUIECKUX CHTHAJIOB).

3Haer OCHOBHEIC
TCXHUYCCKHUE CPEACTBA

Tpurrepsl, CYETYHKH,
PETUCTPHI,

mmgpatopsl/ nenmdpaTopsl,
MYJIbTUILIEKCOPBI/IeMYIbTHILIC

u  “HQOPMAIMOHHBIE | KCOPBI (onpenenenus,
[IK(Y)-2.34 | TexHONOTMH 0003HaYeHUs, KiIacchUpuKarms,
NpUMEHsIeMbIe B | TIPUHLMII paboTsI u
obmactu ACY TII u | npuMeHeHHe B yCTPOHCTBAax
ACHUA VIIpaBJIeHHS, TIPeoOpa3OBaHUA
U Teperayd  INEKTPHUYECKHX
CUTHAJIOB).
Onmncate  Bce  HM3BECTHBIC
CXEeMBl W PEXHMBI pPabOTHI
Bnageet
YCHINTENbHBIX KacKaJloB Ha
COBPEMEHHBIMHU
OWIOIAPHBIX ~ TPAH3UCTOPAX;
MPOrpaMMHO-
NEePEUUCIUTh UX JOCTOMHCTBA
TEXHITICCKHMH u HEJ/IOCTaTKH; JaTh
[K(Y)-2.B5 | cpenctBamu npu >
MOSICHEHUSI O MPUMEHUMOCTH
BBITIOJTHEHUN
K&XIOro M3  HUX  0pHU
TEOPETHYECKUX u .
MPOEKTUPOBAHUH  YCTPOICTB
IKCTIEPUMEHTAITLHBIX
. yIpaBJIeHUs, MPeoOpa3oBaHuUs
HCCIeJ0BaHNI
U Tepelayd SIEeKTPUYECKHX
CHTHAJIOB.
[peobpazoBatenn Ha
OIIEPAIMOHHBIX  YCHIIHTENSX
(muddepertmpyromme u
MHTETpUPYIOIHE  YCTPOICTBa,
npeoOpa3oBaTeNly HAMPsSHKSHUE-
TOK W TOK-HampsbkeHue). Hx
CXEeMbl, MPHUHIMI JEeHCTBHS,
XapaKkTepUCTUKU (C  BBIBOJIOM
YMeer npuMeHsTh ¢dopMyn) U TpUMEHEHHe B
TEXHUYECKHE CPEICTBA | yCTpOiicTBax yIpaBJeHHsl,
1 MHPOPMAIIMOHHBIE peoOpa3oBaHusl W Tepenadnt
M[K(Y)-2.V5 TEXHOJIOTUH JJIst EKTPUUECKUX CUTHAJIOB.
MIPOBEJCHUS Tpurrepsl, CUETUHKH,
9KCTIEPUMEHTAIILHBIX pErucTpsl,
UCCIIEIOBaHUH. mmdpaTopbl/nemudpaTopsl,

MyJ'II)TI/IHJICKCOpLI/ JACMYJIbTUILIC

KCOPBI (ompenenenws,
o0o3Ha4YeHws, Kiraccupukanms,
IIPUHIIMIT paboTsI u
IIPUMEHEHHE B  yCTpOMCTBax
yOpaBlieHus, MpeoOdpa3oBaHUs
W TOepefayd  ANEKTPHYECKHX

curHasioB). [ludpo-ananorossle




u aHanoro-uugpossie
npeoOpa3oBaTen
(onpenenenus, 00O3HAYCHUS,
NPUHIOUI  paboTh, TPHUMEPEI
peanm3aniyM M TPUMECHCHHE B
ycTpoiicTBax yhpaBJeHus,
mpeoOpa3oBaHusl W TepeAadn
SJIEKTPHYECKUX CUTHAJIOB).

3HaeT OCHOBHBIE
TEXHUYECKHE CPEICTBA

Tpurrepsr, CUETYHKH,
pErucTpsl,
mmdpaTopbl/nemudpaTopsl,
MYJIbTUILICKCOPBI/AeMY b THILIC

1 UH(POPMaIMOHHBIE KCOPBI (ompenenenus,
M[K(Y)-2.35 | TexHosoruy, 0003HaueHMs1, KiacCHUUKaIs,
TIpUMEHSEMEIC B TIPUHITHIT paboTsl u
obmactu ACY Tl u MpUMEHEHHEe B  YCTPOWCTBaX
ACHU yIIpaBJIeHHs, TIPeoOpa30BaHUA
U Tepeadd  SJIEKTPHYECKUX
CUTHAJIOB).
P9 Bnageet HaBeIKaMu Brmmonnenue CXEMBI
aHanu3a apromatm3anu ~ (PCA 1o
JIOKYMEHTAIHH, I'OCT 21.404-85)
TTK(Y)-3.B1 periiaMeHTHPYIOILEH pa3BepHYTHIM crocooom,
' TEXHOJIOTMYECKYIO IpUBECTH IpUMEp C 7-10
JUCLUIUINHY Ha Pa3IUYHBIMHU U3MEpeHusIMH (2
HIpeanpUsITHH (10 mpubopa 1mo MecTy, 5 Ha
OTpacisiM) TUTE)
Brmonaenne CXEMBI
apromatm3anun  (PCA 1o
roct 21.404-85)
Ymeer pa3pabaTeiBaTh ASBEDHVILIM cI0coBoM
MK(Y)-3.V1 | ¢pyHKInoHanbHBIE Pa3BEPHYT ’
MPUBECTH TIpuUMep C 7-10
Cmocoben CXEMBI aBTOMATH3aIHN
Pa3IMIHBIME U3MEpEeHUsIMHA (2
BEITIOJTHATH
N mpubopa 1o MecTy, 5 Ha
MOJTHBIH 00BEM
IUTe)
paoor, >
3HaeT IPUHLUIIBI VYcaoBust CHATHSL TIEPEXOHOM
CBSI3aHHBIX C
MPOEKTUPOBAHHS XapaKTePHUCTUKU.
TEXHHUYECKUM
IUPPOBBIX U WnenTndukanms CTaTHYeCKOro
obcmy)KuBaHue
M MK(VY)-3.31 AHAJIOTOBBIX M aCTaTHYEeCKOro O0BeKTa MO
COBPEMEHHBIX KpuBOH pasrona. Bribop tuma
ABTOMATH3MPOB TEXHUYECKUX CPEIICTB aBTOMATHUYECKOTO PETYIISITOpa
I[K(Y)-3 |aHHBIX cHCTEM p Pery, pa.
yIpaBJICHUS
yIpaBICHUSL =
Ymeer BHIOHpaTh HcnomauTensHble  ycTpoiicTBa
(uznIecKuMu
TexHuueckue cpenctea | CAP (PO u HUM):
YCTaHOBKaMH C
— aBTOMATH3aIINH, ANEKTPHIECKHUE,
. HCTIOTHATEIILHBIE ITHEBMATHYECKHE u
TpeboBaHui
MEXaHU3MBI, TUIPaBIIMYECKUe (mprHLHI
PYKOBOSIINX .
" perynupyomiue JICICTBHS,  JIOCTOMHCTBA U
OpraHbl U IPUOOPEI HE/IOCTATKH, obnacTe
HOPMaTHBHBIX
HOKYMEHTOB [MK(Y)-3.Y2 | onepaTuBHOTO MPUMEHEHUs). XapaKTEPUCTHKU
W3MEpEHUs B JIPOCCEJIBHBIX  PEryJIUPYIOIIMX
COOTBETCTBUE C OpraHoB.
WH/IUBUAYATbHBIMA
0COOCHHOCTSIMHU
ABTOMAaTH3MPYEMOTO
TEXHOJIOTHYECKOTO
nporecca
3HaeT IPUHIUIIBI ABTOMaTHYECKHE PETYJISATOPBL.
¢ynkmonnpoBanust u | Kiaccnduxanus
UCIIOJIb30BaHHUs ABTOMAaTHYECKUX PEryJISTOPOB.
TIK(Y)-3.32 1 PEryJIATOp
COBPEMEHHBIX JluneiiHple ¥ TIO3UILIMOHHBIE

TEXHUUYECKUX CPEJICTB
YIPpAaBJICHUS,

PEryJSITOpBL.




HCHOJIb3YEMbIX B

cucTeMax
MIPOMBIIIJICHHOH
ABTOMATHUKH
TEXHOJIOTHYECKHX
MPOLIECCOB
XUMUYECKUX
IIPOU3BOJICTB
Jluneiinas u peneiinas CAY
MOIITHOCTH peaxTopa.
Bnaneer IIpencraButh  CTPYKTypHBIE
CYILIECTBYIOIUMHI cxembl CAY. Jlath omucaHue
METOAUKAMU JJIeMEHTaM CTPYKTYPHBIX
HAaCTPOMKHU, HaJIAJIKH, | CXEM JIMHEWHOU U pelerHON
TIK(Y)-3.B3 ucnbITannit  mpudopos | CAY
KOHTPOJIIS u | CocraButh CTPYKTYPHYIO
ynpasienus ACY TII | cxemy YHIpaBICHUSA
SIIEPHBIX MOIITHOCTBIO peakTopa BBOP-
SHEPTEeTHIECKUX 1000. Omnmcats
YCTaHOBOK B3aUMO/ICIHCTBHUE 6110K0B
AKHII, APM-5, POM-2,
OI'CP
VMeer BbiGHpaTh CocTtaBuUThH CTPYKTYPHYIO
MPUOOPHI KOHTPOJIS U cxemy YTIPaBIIeTHA
E ABIICHIUS. B MOIIHOCThIO peakTopa BBOP-
ymp 1000. Omnucats
COOTBETCTBUH C .
X HIECKIM B3aUMO/ICIHCTBHUE 6110K0B
IK(Y)-3.Y3 AKHII, APM-5, POM-2,
3aJaHNEM Ha
OI'CP.
npoektupoBanue ACY N
TIT snepHbix Cucrema aBapuitHOM 3alIUTHI
peakropa BBOP. Omnucats
SHEPreTHIECKUX .
CTAHOBOK PESKUMBI aBapUIHOM 3allUTHI
y BBDP-1000: A3, I13-1, I13-2.
3HaeT OCHOBBI CocTaBUTh CTPYKTYpPHYIO
(bYHKIIMOHUPOBaHUS CXeMy yIpaBJICHUS
IpUOOPOB KOHTPONIA M | MOIIHOCTBIO peakTopa BBOP-
IIK(VY)-3.33 | ynpaBaenus ACY TII 1000. Omucats
SIEPHBIX B3auMo/ieiicTBUE OJIOKOB
JHEPTETHUECKHUX AKHII, APM-5, POM-2,
YCTaHOBOK 2OI'CP
Jluneitnas u peneitnas CAY
MOIIHOCTH peakropa.
Braneer [TpencTaBuTh  CTPYKTYpHBIC
cxemsl CAY. [late ommcanue
CYIIECTBYIOIINMHU
3JIEMEHTaM CTPYKTYPHBIX
METOIMKaMHU V- -
. CXeM JMHEWHOW M peeiiHoM
HACTPONKH, HAJAIKH, CAY
IMK(Y)-3.B4 | ucnbiTanuii npudbopos
CocTaBuThH CTPYKTYPHYIO
KOHTPOILL H cxeM TIPaBJICHUS
ynpasinenus ACY TII y yrp
IDOM3BONCTE stepHore | MOLUHOCTBIO peakTopa BBOP-
p A siep 1000. Omnmucatrs
TOIJIMBHOTO IIUKJIA .
B3aUMO/IeiCTBIE 6110K0B
AKHII, APM-5, POM-2,
OI'CP
YmeeT BEIOMpaTh CocTaBHTb CTPYKTYPHYIO
puOOPBI KOHTPOJIS U cXeMy yIIpaBIeHUS
YIPAaBJICHUS B MOIIHOCTBIO peakTopa BBOP-
COOTBETCTBUU C 1000. Onucars
I[MK(Y)-3.Y4 | TexHu4ecKiM B3aUMOJEICTBUE 6710KOB
3aJJaHUEM Ha AKHII, APM-5, POM-2,
npoextupoBanue ACY | OI'CP.

TII npousBoacTs
SJIEPHOTO TOILJIMBHOT'O

Cucrema aBapuHHOW 3aIUTHI
peakropa BBDOP. Omnucats




IHKJIa

PeXKUMBl aBapUNHON 3aIIUTHI
BBOP-1000: A3, I13-1, I13-2.

CocraBuTh CTPYKTYPHYIO
3HaeT OCHOBBI PYKTYPHY
cxemy YHIpaBICHUSA
(YHKINOHUPOBAHUSA
HOH60DOB Korthos i | MOLHOCTBIO peakTopa BBOP-
MIK(Y)-3.34 | "PHOOP p 1000. Ormcars
ynpasienus ACY TI1 .
HIPOH3BOICTE SLAEPHOTO B3aUMOJIEICTBHUE 610K0B
T(I:HJII/IBHOFO LII/IKJfa AKHIL, ~ APM-5, POM-2,
OI'CP
P9 Brnaneer npuemamu Cxembl BKJIFOUCHHUS
COCTaBJICHUS CXEM JBUTaTenei MOCTOSIHHOT'O
[IK(Y)-4.B1 | BKIIOUEHUS OCHOBHBIX | TOKa C BJEKTPOMArHUTHBIM
EKTPUUECKHUX BO3MYIICHUEM
anemeHTOB CAY
VYmeer npoektupoBath | CTpyKTypHas cxema u
CXEMBI BKITIOUCHHUS BpEMEHHbBIE JarpaMMel
Cnocoben
OTBICKUBATE I MMK(Y)-4.Y1 | ocHOBHBIX THPHUCTOPHOTO prBOJIa
- AIEKTPUYECKIX MTOCTOSTHHOTO TOKA.
MK(Y)-4 ZICI/IIZHpaBHOCTI/I anemeHTOB CAY
3HaeT ycTpoucTBO, DNEeKTpUUECKHe 3JIEMEHTHI
Ha (pr3HYeCcKIX .
YCTAHOBKAX TIPHUHIINI JCHCTBUS, CHCTEM ABTOMATHYECKOTO
CXEMBI BKITIOUCHUS, yIpaBICHUS
THUIIOBBIC
[IK(Y)-4.31 | xapakTepUCTHKH, BUIBI
MaTeMaTHYECKOTO
ONHCaHHs OCHOBHBIX
MEKTPUIECKHUX
anemeHToB ACY
P9 Bnageer onbITOM | MukponpoueccopHas
npuMmeHenusa OBM nans | cuctema, NOHATUS, CTPYKTYpa,
yIpaBICHUS U | OCHOBHEIC TIPUHIUTIBI
00paboTkn opranmzamun.  OmnpenencHue
HHPOpPMALNHY; MHKpOTpoIieccopa.
TIK(Y)-6.B1 (opmaru; porp pa,
ycTpoicTBaMu MHKPOKOHTPOJIIEPA.
COTIPSKEHUS
HU3MEPUTEIIBHOMN
anmapatrypsl ¢ OBM,
BKJTIOYAsl JATYHUKH.
OIHOKpUCTANILHBII
YMeeT ucnonb30BaTh
Criocoben MHUKPOKOHTPOJLIEP.
0aThIBaTh Ha TPAKTHKE OCHOBHBIE [IporpamMmmupoBanue
azpal
pasp IMK(Y)-6.Y1 | BHIBI IPOTPaAMMHBIX U
MIPEIOKEHHS MHUKPOKOHTPOJIIIEPOB u
TEXHUYECKUX CPEICTB
o ACY TII cpeacTBa JUId CO3MaHMS W
COBEPIIICHCTBOB OTJIaAKH IPOTPaMM.
AHWFO CUCTEMBI OcHOBHBIE TIPUHIUTIBI
MK(Y)-6 3HaeT cocTaB
™) IKCILTyaTalul OpTraHW3aIliH BBOJA/BHIBOJIA U
TEXHUYECKOTO H N
ABTOMATH3UPOB HDOIDAMMHOLO ux ocobenHoctu. MHTepdetic
AHHBIX CHCTEM ogecgeqeﬂm ACY: BBOJIa/BEIBOJIA B
TIpaBJICHUS ’ MHUKPOIIPOLIECCOPHOI
yrp [IK(Y)-6.31 | apxutexTypy POTpoIt p
(uznIecKuMu MATHCTDANEHO TEXHUKE. [TapainenbHas
YCTaHOBKaMH P nepeaaya JTAaHHBIX.
MOJIyJIBHBIX CHCTEM H
IlocnenoBarenbHas
CHenHaTbHbIE CUCTEMBI
. CHHXPOHHAas W AaCHHXpPOHHAas
nHTEpQEHCOoB.
nepeaaya JaHHbIX.
JIa/IeeT OTBITOM HaIIN3 CTOMYMBOCTH U
B A y
UCCIIEI0BaHUS KavyecTBa peryJIMpoBaHus
I[NK(Y)-6.B2 | MHOTOCBSI3HBIX CHCTEM | OJHOTHITHBIX MHOTOCBSI3HBIX
ABTOMAaTHYECKOTO CUCTEM METOJIOM
yIpaBJIeHUs JICKOMIIO3HUIIHH.
MEET IPOBECTH 03MOXHOCTHU
v B
IMK(Y)-6.Y2 | aHanu3 UHBapHAHTHOW | WHBAPMAHTHOTO YIPABJIECHUS B

CHUCTCMbI Ha 3aIaHHYIO

OAHOMCPHBIX CHUCTEMaAX,




TOYHOCTD YIIPaBJICHUA

KOM6I/IHI/Ip0BaHHLIX CUCTEMaAX,
MHOTI'OCBA3HBIX CHCTCMax.

3HaeT MPUHITUIIBI

Tunel  amanTUBHBIX CHUCTEM,

TTOCTPOCHHS UX O0coOeHHOCTH W 00JacTu
Ppas3IMIHBIX MPUMEHEHNS (IKCTpEeMaIbHbIC
aIalITUBHBIX U CHCTEMBI, CHCTEMBI c
WHBAPHAHTHBIX CHCTEM | JTAJIOHHOU MOJIETIBIO,
CUCTEMBI  C  TIEPEMEHHOMN
TIK(Y)-6.32 3 p
CTPYKTYpOil).
Bo3mosxkHocTH
WHBAPUAHTHOTO YIPABJICHUS B
OJTHOMEPHBIX cucTeMax,
KOMOMHHUPOBAaHHBIX CHCTEMAaX,
MHOTOCBSI3HBIX CHCTEMaX.
Bnageer MuxkponpoueccopHas
COBPEMEHHBIMHU cHCTeMa, TIOHATHS, CTPYKTYpa,
MPOTPaMMHO- OCHOBHBIE TIPUHINTIBI
TEXHHYECKHMHU opranmsanuu. OmnpeneneHue
IMK(Y)-6.B3 | cpenctBamu 00pabOTKH | MHKpPOIIPOILIECCOPA,
nadopmanun u MHUKPOKOHTpPOJLIEPA.
METOJIaMH COTIPSDKCHUS
HU3MEPUTEIIBHOMI
annapaTypsl
YMeer npuUMeHsTh OmHOKpUCTAIBHBIN
TEXHUYECKHE CPEICTBA | MHUKPOKOHTPOJIEP.
1 MH(POPMaIMOHHBIE [MporpammupoBanue
IK(Y)-6.Y3 $op POrpammup
TEXHOJIOTUH NIPU MHUKPOKOHTPOJIICPOB U
npoektupoBanuu ACY | cpeactBa Ajil  CO3JaHUS U
TII. OTJIAAKU IPOTrpaMM.
OcHOBHBIE TIPUHINTIBI
OpraHM3ali BBOJA/BBIBOAA U
3HaeT OCHOBHBIC .
ux ocobenHoctu. MHTepdetic
TEXHHYECKHE CPEICTBA
BBOJIa/BBIBOAA B
1 HHPOPMAIIMOHHBIE MHKDOTIDOIECCOPHOIT
[IK(Y)-6.33 | TexHoNOrMH potip p
TEXHUKE. [TapannenbHas
NpUMEHsieMbIe B Hepexasa AHHBIX
obnactu ACY TIT H(?CJIGJZ[OB&TCHLH&H .
ACHU
CHUHXpPOHHAsT M aCHHXPOHHas
nepeaaya JaHHbIX.
P12 OcHOBHBIE MIPUHIHUIIBI
OpraHu3aiy BBOJA/BBIBOAA U
Brnanmeer ux ocobenHoctu. MHTepdetic
TEXHOJIOTHSIMA BBO/JIa/BBIBO/IA B
MOCTPOCHHUS U | MHKPOIIPOIIECCOPHOM
TK(Y)-7.B1 P porip p
SKCILTyaTaln TEXHHKE. [Mapannenbnas
MPOMBIIICHHBIX CeTell | mepenayda JIaHHBIX.
(Fieldbus) IMocnenoBarenbHas
CrocobeH K
CHUHXpPOHHAsT M aCHHXPOHHas
9KCIUTyaTaIiu
nepeaaya JaHHbIX.
CHeUaIbHBIX
YMeeT npuMeHsITh OcHoBHBIE HPUHLHUITBI
TEXHHUYECKUX
IK(Y)-7 chenCTB cpencraa OpraHu3aiy BBOJA/BBIBOAA U
cgo mél—mﬁ B3aUMOJEHCTBUS ux ocobenHoctu. Murepdeiic
py ’ oriepaTopa C CHCTEMOM, | BBOJa/BhIBOJIA B
00LEKTOB M uX nHTepheich MUKPONPOILIECCOPHOM
crcreM MIK(Y)-7.V1 paeuce porib P
B3aUMO/ICHCTBUS TEXHHKE. [Mapannenbnas
YCTpPOIHCTB, nepeayda JIaHHBIX.
CTaH/IapTHHIC IMocnenoBarenpHas
CHCTEMHBIC CHUHXpPOHHas M aCHHXPOHHas
HHTEPPEHCHI. nepeiaya JaHHBIX.
3HaeT apXUTEKTypy MukponporeccopHas
TK(Y)-7.31 COBPEMEHHBIX CUCTEeMa, TIOHATHS, CTPYKTYpa,
BBIYHCITUTEIbHBIX OCHOBHbBIE MIPUHIMIBI




YCTPOMCTB, NpUHIMNBI | opranusanuu. OnpexaeneHue
UX TIOCTPOCHHUA, MHKpPOTIPOIIECCopa,
TIPHAHITHIIBT MHUKPOKOHTPOJIIEPA.
BEITIOJTHEHHSI KOMaHI, OIHOKpPUCTATHHBIN
MIPOTPaMMHOE U MHKPOKOHTPOJLIEP.
MHKPOIIPOTPAMMHOE [IporpammupoBanue
yIpaBiIeHHUE, MHKPOKOHTPOJIICPOB u
MPUHITUITEI PA0OTHI CpeacTBa JUIA CO3JaHMS U
3aIIOMHHAFOIINX OTJIAaJIKU TPOTPAMM.
YCTPOMCTB.
Bnaneer metonamu Crarucruueckue OLICHKH
UCCJIEOBaHMS CUCTEM | KauecTBa  paboThl  CHCTEM
ABTOMAaTHYECKOTO ABTOMAaTHYECKOTO
yIpaBJICHUS, yIpaBJICHUS.
TIOIBEPKCHHBIX
BIIMSIHUIO CITy4aiHbIX
TIK(Y)-7.B2 O CIYH
BO3ICHUCTBHHA
METOIaMHU
TUTAHUPOBAHUS 1
00paboTkn
pe3yJbTaToB
9KCIIEPUMEHTOB
CTaTUCTHYECKHE METO/IbI
YMeeT IaHupoBars, TUIAaHUPOBAHUS
MPOBOAUTH sKcriepuMeHToB.  OCHOBHBIE
9KCTIEPUMEHTAJIbHbIC TEPMHHBI u TTOHSATHS.
IK(Y)-7.Y2 P P
HCCIICOBaHHA U [MapameTpsl omTUMHU3AIMHA U
00pabaThIBaTh UX nx knaccuukanus. PakTopsl,
Pe3yIBTATHI TpeOOBaHUS, TIPEIbSBIICMBIC
K HUM. MoJiens o0beKTa.
3HaeT METOBI [IpoBepka a/IeKBaTHOCTH
MOCTPOCHHUS 1 JTMHEHHOTO YpaBHCHHS
MIPOBEPKH perpeccum. OcobeHHOCTH
[IK(VY)-7.32 | cTaTHCTHYECKUX [I®D mnpu pa3HOM uymcie
Mozenei napauieNIbHBIX ONBITOB
TEXHOJIOTHYECKHUX
00BEKTOB YIIPABICHUS
TpeboBanust K  mpubopam
N KOHTpoJst  (KJIAcC TOYHOCTH
3HaeT yCTpOHUCTBO
(o603HaveHus, thopmyIBl),
COBpPEMEHHBIX
9yBCTBUTEIHHOCTD, mopor
mpuOOpoB
YyBCTBUTEIHHOCTH,
OTIepPaTUBHOTO .
OBICTpOIeiiCTBHE,
KOHTPOJIS,
HaJC)KHOCTD).
HCTIOJTHHTELHAIX [IpomsInieHHBIC METOIBI
IK(Y)-7.33 | MexaHW3MOB H p
M3MEpeHusl KHCIIOTHOCTH,
PeryJupyromx
TUIOTHOCTH, BJIaYKHOCTH,
OpraHoB,
KOHLEHTPAlMH KHUIKOCTH U
UCIIOJIb3YEMBIX B
ra3oB Ha XHMHYECKOM
cucreMax .
. MPOM3BOJICTBE ATOMHOM
MPOMBILICHHON
MPOMBILIIEHHOCTH. M31105KUTh
aBTOMATHKH o
TIPUHIUITEI IeHCTBHA (CXeMa U
TOSICHEHHUE).
OcHoBHBIE TIPUHIUTIBI
OpraHW3alli¥ BBOJA/BBIBOJIA U
Bnaneer p A A .
ux ocobenHoctu. MHTepdetic
TEXHOJIOTHSIMH
BBO/JIa/BBIBO/IA B
COSAAMIL 1 MUKPONPOILIECCOPHOM
TIK(Y)-7.B7 | skcrutyatatuu porip P
TEXHUKE. [TapasnenbHas
MIPOMBIIIJICHHBIX
nepenayia JIaHHBIX.
MPOTOKOJIOB Mepeiaun
IlocnenoBarenpHas

JaHHBIX

CUHXPOHHasT W aCHHXPOHHAas
repejayda TaHHbIX.




YMeeT npuMeHsTh

OCHOBHEIE MIPHUHIUTIBI
OopraHu3aIluy BBOAA/BBIBOJA U

HHTEPQEHCH ux ocobennoctu. MHTepdetic
B3aUMOJICHCTBHSA BBO/Ia/BEIBOJIA B
ANIEKTPOHHBIX MHKPOTIPOIIECCOPHOI
TIK(Y)-7.Y7 p porp p
YCTPOUCTB H TEXHHUKE. [MapannensHas
CTaHJapTHHIC nepeaaya JAHHBIX.
CHUCTEMHBIC IMocnemoBarenbHas
HUHTEPQCHCHL. CUHXPOHHAasE W AaCHHXPOHHAs
nepeaya TaHHbIX.
MukponporeccopHasi cHcTeMa,
TOHSTHS, CTPYKTYPa, OCHOBHBIC
TIPUHITHITBI OpraHU3aIUH.
Onpenenenue
MHKpOTIpOIIeccopa,
MHKPOKOHTpOJLIEpa.
3HaeT MPUHIUTIBI p P p
OrmepaTBHOE 3aIIOMUHAOIIEE
TTOCTPOCHHS N
YCTpPOHCTBO, MIOCTOSTHHOE
COBpPEMEHHBIX .
3alIOMHUHAIOIIEE  YCTPOMCTBO.
BEIHCTHTEIbHBIX CraTtudeckue  3arOMIHAFOIIIEC
IIK(Y)-7.37 | ycTpo#CTB, yCTPOKCTB N
YCTPOWCTBA. JrnHamuueckue
XpaHCHUS N
3aIIOMHMHAIOIINE  YCTPOICTBA.
nndopmanuu u
OCHOBHBIE XapaKTEPUCTUKH U
CHocOOBI yIIpaBICHUS .
TIPUHITHIT ICUCTBUSL.
HMU. N
OmHOKpUCTATBHBII
MHKPOKOHTPOJLIEP.
[porpammupoBanre
MHKPOKOHTPOJIICPOB u
cpenctBa Ui CO3MAHUSI U
OTJIAJIKU TIPOTPAMM.
P10 [ocnenoBaTebHOCTD PaOOTHI
MHKpOTpoIieccopa Ha
Bnameer MeronuMkaMu | mpUMepe THIIOBOW KOMAaH[IbI
u CAIIP i | (c HCIIOJIb30BaHUEM
BBIMOJTHCHHS TOPOIIEHHBIX  CTPYKTYPHBIX
IK(Y)-19.B3 yrp PYKTYP
MPOCKTHBIX paboT B | cxeMm yCTpOWCTBA
obmactu ACY TII wu | ympasienus,  apupMeTHKo-
Cnocoben ACHUN. JIOTHYECKOTO YCTpOMCTBAa H
HCIIOJIb30BaTh THUTIOBO CTPYKTYPHI
HHPOPMAINOHH MHKPOTIPOIIECCOpa).
BI€ TEXHOJIOTHU [ocnemoBaTrenbHOCTE PabOTHI
npu pazpadoTke MHKpOTpoIieccopa Ha
bH pasp Ymeer pa3pabarbiBaTh porip pa
HOBBIX pUMepe TUIOBOM KOMAaHIBI
MHKPOTIPOIIECCOPHEBIE
YCTaHOBOK, . (c HCIIOJIb30BaHUEM
CTPOUCTB yerponctsa BBOIA- MPOIIEHHBIX  CTPYKTYPHBIX
yerp ’ IIK(Y)-19.Y3 | BeIBojia M YIpaBICHUS yrp PYKTYP
croco0eH K u HpOrpaMMHoe cxeM yCTpoicTBa
IK(Y)-19 |cbopy u TPaBJICHUS apu(hMETHKO-
™) py obecrieuenne s WX yrip ’ P qj
aHau3y JIOTHYECKOTO  YCTPOWCTBA U
(GYHKIIMOHUPOBAHUS. o
HHpOpPMALTUU THUIIOBOI CTPYKTYPBI
JUTsI BBIOOpA | MHUKPOTIPOIIECCOPA).
000CHOBaHMUS 3Haer OCHOBHbIE | MuKkpomnpoleccopHas
BapHaHTOB CTPYKTYpPHEIC CUCTEMa, TIOHATHSA, CTPYKTYpa,
HAYYHO- AJIEMEHTHI OCHOBHEBIC TIPUHIUTIBI
TEXHUYECKUX U MHKPOTIPOIIECCOPHBIX opranmzamun.  OmnpenencHue
OpTraHU3AIMOHH CHUCTEM, TMPHUHIUI WX | MHKPOIPOLECCOPA,
BIX PEIICHUH paboThI U | MUKPOKOHTpOJLIEpa.
IIK(VY)-19.33 | B3aumonueiicTBus,
TIPUHIHITBI
OpraHu3aIHH
MOJICHCTEMBI MAMSITH H
BBOJIa-BBIBO/IA B
MHKPOIPOIIECCOPHBIX

CHUCTCMaXx.




Hasnauenume, crTpykrypa H
ocHoBHbIe (yHKIIMH SCADA-
YMeeT HCHOJb30BaTh | CHCTEM. PaszpaboTtka
HHCTPYMEHTAJbHEIC rpapuueckoro  mHTep(etica
MPOTrpaMMHBIE TIAKETHI | OIepaTopa
[IK(Y)-19.v4 | "POTP parop y
JUI peanu3aluy 3aJad | aBTOMaTH3HPOBAHHOMN
aBTOMATHYECKOTO CHCTEMBI. TpeboBanus
MPOEKTUPOBAHUS WH)KEHEPHOW TIICHXOJOTUH U
I'OCT k wuHpOpMaMOHHON
MOJIeTIH 00BEKTa
3Haer cucreMmbl | Ha3Hauenue, cCTpykTypa u
aBTOMATH3MPOBAaHHOTO | ocHOBHBIE (yHKIMH SCADA-
MPOEKTUPOBAHHS; CHCTEM. Pazpabotka
CTPYKTYpy  mporiecca | rpaduyeckoro  mHTepdeiica
MPOEKTUPOBAHMS; orepaTopa
TIK(Y)-19.34 | "POSKTHP ’ parop y
YPOBHH, acCIeKThl U | aBTOMaTH3HPOBAHHOMN
3Tambl CHCTEMBI. TpeboBanus
MPOEKTHPOBAHHS; WHKCHEPHOH TICUXOJOTHH U
tunoBele  mpoektHele | [OCT k wuH(pOpMaMOHHOM
pOLEAYPHI MOJIETH O0BEKTa
Bnaneer  naBbikamum | O6mme TIPUHIATIBI
MPOEKTUPOBAHUS U | IOMEXOYCTOHYHBOTO
HCCIICI0OBaHUSA KOJIUPOBAHMSI.
aBTOMaTH3MpOBaHHBIX | KonuuecTBeHHBbIC
nH(OpMaLMOHHO - | XapakTepuCTUKU
N3MEPHUTENBHBIX MOMEXOYCTOWYMBOCTH KOJIOB.
IK(Y)-19.B5 P M
cHcTeM M nX ocHOBHBIX | ConepixaHue METOJIOB
KOMIIOHEHT Ha 0a3e | IPYNIIOBOTO M LUKINYECKOTO
WCTIONIb30BaHUS KOJIMPOBAHMS.
COBPEMEHHBIX CPE/ICTB
BBIYHCIIATEIILHON
TEXHHUKH
Ymeer npuMeHsTh: | OmnpeneneHue HMHTEPBaJIOB
METOJIBI BPEMEHHOT'O KBaHTOBaHMS
JIICKPETU3AINU HETPEPHIBHOTO cUrHasia
HU3MEPUTEIIBHBIX (pyHKuMM) Ha  OCHOBaHHMHU
CHTHAJIOB W | YaCTOTHBIX, BPEMEHHBIX W
KOJIUPOBAHHUs CTaTHCTHYECKHUX
nHpopmanuy; XapaKTepUCTUK KBAHTYEMOI'O
[K(Y)-19.Y5 | TexHn4eckue CpeicTBa | CHUTHANA, COACPIKaHUE TaHHBIX
cbopa, perucrpaiuy, | METO/IOB.
00paboTKU ¥ Tepenaun
HHPOPMALTUH npu
MIPOEKTUPOBAHUN n
CO3/IaHUH
aBTOMATH3HMPOBAHHBIX
CHCTEM.
Tunossle CTPYKTYpBHI
3HaeT OCHOBHBIE 3TaIIBI PYKTYP
N3MEPHUTENIBHBIX KaHaJIOB.
pa3paboTku
DJIEMEHTHI, COCTaBJISAIOIIE
HHPOPMALMOHHO -
CTPYKTYPY  H3MEPHUTEIBHOTO
N3MEPHUTENIBHBIX
IMK(VY)-19.35 KaHaJla WX XapaKTepPUCTUKH,
CHCTEM, COJAEp)KaHue
THIIBI, TIPUHIATIBI
pabor, nepeyeHb
nocrpoenus.  Ilomexu B
MPOEKTHBIX
W3MEPHUTENBHBIX KaHaJaX u
JIOKYMEHTOB
CHOCOObI UX YCTPaHEHHS.
Brnaneer MmeTonamu 3amnmcaThb YpaBHEHUS
CHHTE3a CHCTEM HEWTPOHHOH KUHETUKHU
YIPaBICHUS SIEPHBIX SIEPHOTO peaxTopa B
[IK(Y)-19.B6 | sHepreruueckux TOYEYHOM NpUOIMHKEHUH.
YCTaHOBOK U Onpenenutsb 1o HUM
TEXHOJIOTUUECKHX nepeaTouHyo ¢byHKIUIO

TPOIIECCOB SAECPHOTO

peakTopa C Yy4Ye€TOM OJIHOU




TOIIMBHOI'O IIUKJIA.

yCpeAHEHHOI IpyIIIBI
3aMa3IbIBAOIINX HEHUTPOHOB.
Jluneitnass u penetinas CAY

MOIIHOCTH peakropa.
[MpeacTaBuTh  CTPYKTYPHBIC
cxembl CAY. Jlath ommcaHue
3JIEMEHTaM CTPYKTYPHBIX

CXEM JIMHEWHON U pelerHOn
CAY

Ywmeer pa3pabarbiBath, | CocTaBUTh CTPYKTYPHYIO
BHE/IPSTH U cxemy yHpaBlIeHUs
00cIyK1BaTh MOIITHOCTBIO peakTopa BBOP-
aBTOMATHU3UPOBAHHbBIE 1000. Onucatb
CUCTEMBI yTIPaBICHUS B3auMOo/ieiicTBHe 0JI0KOB
SIIEPHBIMA AKHII, APM-5, POM-2,
IK(Y)-19.Y6
SHEPTeTUIECKUMHU OI'CP
YCTaHOBKaMH H
TEXHOJIOTHYECKUMHU
poneccamMu
MPOU3BOJICTB SAEPHOTO
TOIJIMBHOTO IIMKJIA
Jlunetinas u peneitnas CAY
MOIITHOCTH €aKTopa.
3HaeT METO/Ibl CHHTE3a P P
N IIpencraButh  CTPYKTYpHBIE
1 HaCTPOMKH
ITK(Y)-19.36 cxembl CAY. Jlath omucaHue
ABTOMATU3MPOBAHHBIX
JJIeMEeHTaM CTPYKTYPHBIX
CHCTEM YIIPaBICHUSA V- L
CXeM IJIMHEHHON M penerHOM
CAY
[TocenoBaTensHOCTE  PabOTHI
MHKpOIIponeccopa Ha
IpUMEpE THUIIOBOH KOMaH[BI
Brnaneer ombiTom PHMEp !
(c HCIIONIb30BaHUEM
paboTsi ¢ cuctemamu TIPOIEHHBIX  CTPYKTYPHBIX
[IK(VY)-19.B8 | aBTOMaTH3UPOBaHHOTO yrport PYKTYP
cxeM yCTpoicTBa
npoeKTHpoBai ACY TIpaBJICHUS apu(pMeTUKO
TITu ACHU yip © aPud
JIOTHYECKOTO  YCTpOMcTBa H
TUINIOBOU CTPYKTYpBI
MHUKPOTIPOIIECCOPA).
[TocnenoBaTrenbHOCTH PaOOTHI
MHKpOIpoIeccopa Ha
Ymeer pa3pabaTbiBaTh | IPHMEpEe THIIOBOM KOMaHMIbI
ycTpoicTBa (c UCIIOJIb30BaHUEM
MHKPOITPOIIECCOPHOTO TIPOIEHHBIX  CTPYKTYPHBIX
TK(Y)-19.V8 porp P YIpOt PyIiyp
YIIPaBIECHUS [UISl CBA3H | CXEM yCTpOHCTBA
¢ 00BEKTOM yhnpaBieHus,  apu(MeTHuko-
YIpaBJICHUS. JIOTHYECKOTO YCTpOMCTBAa H
TUIIOBOU CTPYKTYpPBI
MHUKPOTIPOIIECCOPA).
MukponpoueccopHas
3uact ocroBHbIe CI/ICTeII)VIa II'IOHHSITI/IFIID CTPYKTYpa.
3JIEMEHTBI CUCTEM ’ » CTPYKTYPa,
MuKpomponeccoproro | CCROBHHIE NPUHIHUIIBI
ITK(Y)-19.38 porib p opranmzaiun.  OmnpenerneHne
YIIpaBJIeHUS U
MUKpPOIpoLeccopa,
MPUHLUIIBL UX
. MUKPOKOHTpPOJLIEPA.
B3aUMOJIEHCTBUSI.
Brnaneer ocHOBHBIMU 3anucatb YpaBHEHUS
METOAUKAMU HEUTPOHHOMI KUHETUKHU
ONTUMU3ALNHY, AHANHU3A | SAEPHOTO peaxTopa B
BapHUaHTOB, IOMCKA TOYEYHOM NPUOIMKEHUH.
TIK(Y)-19.B9 | 2P ’ p
pemeHus Onpenenutsb o HUM
MHOTOKPUTEPHAIBHBIX | MEepPelaTOYHYIO (hyHKIIIO

3a/1a4 C y9eTOM
HEONpeIeIEeHHOCTEN

peakTopa C Yy4eToM OJIHOM
YCPEIHEHHON TPYIIIBI




o0beKTa yrnpaBJeHUs
MPU IPOEKTUPOBAHUH,

3ama3pIBAIONINX HEUTPOHOB.
Jluneitnass u penetinas CAY

HaJaJlke, HaCTPOUKH, MOIIHOCTH peakrTopa.
UCTIBITAHUSX [TpencTaBuTh  CTPYKTYpHBIC
skcruryatarn ACY cxembl CAY. Jlate omucanue
TII saepHBIX 3JeMEHTaM CTPYKTYPHBIX
JHEPTETUUYECKUX CXEM JIMHEWHON U pernelHon
YCTaHOBOK CAY
YMeeT BBINOIHATD CocTtaBuTh CTPYKTYPHYIO
pacuer, cxeMy yIpaBJIeHUs
KOHLIENTYaJIbHYIO U MOIIHOCTBIO peakTopa BBOP-
IIPOEKTHYIO 1000. Onucatrs
[IK(Y)-19.y9 | "POCKTHY y
npopaboTKy B3auMOo/ieiicTBHE 0JI0KOB
IIPOrpaMMHO- AKHII, APM-5, POM-2,
TEXHUYECKUX CPEICTB OI'CP
ACY TIl u ACHU
Jlunetinas u peneitnas CAY
3HaeT OCHOBBI MOIIHOCTH peakrTopa.
(bYHKIIMOHNPOBAaHUS [IpencTaBuTh  CTPYKTYpHBIC
IMK(VY)-19.39 | mporpammHo- cxembl CAY. Jlatb onucaHue
TEXHHYECKUX CPE/ICTB 3JIEMEHTaM CTPYKTYPHBIX
ACY TII u ACHU CXeM JIMHEWMHOW U peneiHoi
CAY
P10 CraTucTHYECKHE METO/bI
Buageer METOJaMU | IIJIAHUPOBAHMS
BBIOOpa AMITUPUUECKHUX | HKCIIEPUMEHTOB.  OCHOBHBIE
3aBUCUMOCTEH TEePMHUHBI u TIOHSITHSI.
TIK(Y)-20.B4 : P
HaBbIKaMu 00paboTku | [lapamerpsl onTHMH3anuu u
Cnocoben pe3yIbTaToOB nx kinaccupukanusi. PakTopsl,
MPUMEHSTH HU3MEpEeHUN TpeOoBaHNUs, MpPEABIBIICMbIC
METOJIBI K HIM. Mozienp o0bekTa.
ONITHMU3AIINH, Peammzanus  sKcnepuMeHTa.
aHaIM3a Pacuer  ommbku,  ombITa
BapUaHTOB, Ymeer MIPOBOANTH | (AuCTIEpCUH
MIOKCKA HU3MEpEeHus B Ipollecce | BOCHPOM3BOAUMOCTH). Pacuer
peleHus HCCIICI0OBaHMUA, K03()(DULKEHTOB  JIMHEWHOTO
MHOTOKpUTEpHUa MK(Y)-20.Y4 | obpabarbiBaTh U | YpaBHEHUs pErpeccuu: uaes
TTK(Y)-20 JBHBIX 3a]1ad, MPEIOCTABIATH MHK, MeTonuka cocTaBlIeHUsS
yuaeTa pe3yIbTaThI CHUCTEMBI HOPMaJIbHBIX
HEOIIPEICIICHHO U3MepeHui YpaBHEHHUM 10 MaTpuLEe
cTelt mpu IUIAHUPOBaHUS W TabJuIe
MPOEKTHPOBAHH HaOMIOIeHUH
U C y4eTOM Peammzanms  sKcmepuMmeHTa.
TpeOoBaHMit Pacuer  ommOkm,  ombITa
0e30MacHOCTH U (mucnepcun
3HaeT  NOHATHUA U
ApYyruxX ... | BocipomsBogumocTn). Pacuer
3a7a4n N3MepeHnii; .
HOPMAaTUBHBIX KO3(QQUINEHTOB  JTHHEHHOTO
THUIIBI OIINOOK; METOIBI
JIOKYMEHTOB ITK(Y)-20.34 YpaBHEHHS perpeccuu: wuues
00paboTku
MHK, meToauka coCTaBICHHS
pe3yIbTaToOB
. CHUCTEMBI HOPMAaJIbHBIX
HN3MEepeHuit .
yYpaBHEHMH 10  MaTpHle
IUTAHUPOBaHMA M Talnwmie
HaOJIIO e HUI
CnocobeH k P10 HazBate  osTamel  cuHTE3a
IIPOBEJIECHUIO onHOKOHTYpHEIX CAY 1o
poBeaL Bnaneer Metomamu | 0% P
TEXHUKO- OTKJIOHEHHUIO.
CUHTE3a CUCTEM
SKOHOMHUECKOT Jatb oInpeneneHue
0 000CHOBaHUS ABTOMATHHICCKOTO HEJIMHEHHOI CHCTEMBIL
MK(Y)-21 MK(Y)-21.B1 | ynpaBnenuns
MPOEKTHBIX aBTOMATHUYECKOTO
peaTsHBIMI
pacueToB VOpaBIE€HUS,  KAaKOBBI  HX
. TEXHOJIOTHYECKUMHU
YCTPOKCTB U 0COOEHHOCTH, Ha3BaTh
IpoIeccamMu
y37I0B METOBI OTIHCaHUS

IprOOPOB H

HenuaeiHeix CAY




YCTaHOBOK Ymeer BeIOMpath | [lepenaTounas (byHKIMS
HepeIaTOuHYI0 JMHAMHYIECKOTO 3BCHA!
(GYHKITUIO n | -m3o0pakeHne
HACTPOCUHEIC mudepeHIHaTBEHOTO
apaMeTpsl YpaBHEHHS 3BEHA;
[K(Y)-21.Y1 | ynpaBisromero -TIOHSTHE nepeaaTogHON
YCTpOKCTBa, (GyHKINH 3BEHA;
obecrieynBarone -TepeiaToYHbIe GbyHKIMH
nonxydenne tpedyembix | CAY 1o ympasisiomemy u
nokasaTejell KayecTBa | BO3MYILAIOLIEMY
yIpaBieHUs BO3JICHCTBUSIM.
3Haer ocHoBHbIe | [IpsiMble MOKa3aTeny KauecTBa
NPUHLUIBI, METOABI M | CUCTEM ABTOMAaTHYECKOTO
MPUEMBI CHHTE3a | yNpaBJeHUs.
CHCTEM Kakoe ycnoBue 3al0XeHO B
IK(Y)-21.31 | aBTOMaTH4eCKOTO OCHOBY CUHTE3a
yIpaBIeHUS C | KOMOMHHPOBAaHHBIX CAY.
3aaHHBIMA Pemenne 3amaum  cuHTE3a
TIOKa3aTeIsIMU koMOuHNpoBaHHEIX CAY.
Ka4yecTBa
P7 [ocnemoBatenbHOCTE PabOTHI
Brazeer MHKpompoLeccopa Ha
TeXHONONHSIMH NpUMEpe THUIIOBOH KOMaH[bI
(c WCIIOJIb30BaHUEM
pa3paboTku ..
[IK(Y)-22.B2 | TexHHUECKUX y | YTPOMCHHEIX  CTDYKTYPHBIX
MPOTPaMMHBIX CPE/ICTB oxem YCTpOHCTBA
yhnpaBleHus,  apudpMeTHko-
MHKPOTIPOLECCOPHEIX JIOTHYECKOTO  yCTPOWCTBA H
noxacucteM ACY TII. o
THITIOBOH CTPYKTYPBI
MHKPOIIPOLIECCOpa).
OcHOBHBIE TIPUHIATIBI
OpraHM3aIlK BBOJA/BBIBOJA 1
Ymeer BEIOMpaTh | X ocoOeHHOCTH. WHTepdeiic
Cnocoben OCHOBHLIE THUIIBI | BBOJA/BBIBOJA B
OCYILIECTBIISITh TIK(Y)-22.Y2 3JIEMEHTOB JUIsL | MHUKPOIIPOLIECCOPHOM
TIOUCK, OpraHM3aIu TEXHHKE. [MapannenbHas
U3y4eHue, MHKPOIIPOIIECCOPHBIX nepenaya JIaHHBIX.
00001mIeHue 1 noacucrteM ACY TII. ITocnenoBarenbHas
crcTeMaTH3alu CHUHXpPOHHAsT M aCHHXPOHHas
10 Hay4IHO- nepesiada JaHHBIX.
TEXHUYECKOH MukponporieccopHasi cucTema,
MK(Y)-22 | uadopmannmy, TIOHSTHS, CTPYKTYpa, OCHOBHBIC
HOPMAaTHBHBIX TIPUHITHITBI OpraHH3alyH.
u Onpenenenue
METOJINYECKHUX 3Haer OCHOBHBIE | MHKPOIIPOLIECCOPA,
MarepuaoB B CTPYKTYpHBIE MHKPOKOHTpOJLIEpa.
cdepe cBoeit TTK(Y)-22.32 3JIEMEHTBI OrniepaTvBHOE 3allOMHHAIOLIEE
npodeccronans ' BBICOKOHA/IC)KHBIX YCTPOICTBO, MOCTOSTHHOE
HOM MHKPOITPOIIECCOPHBIX 3alIOMHMHAIOIIEEe  YCTPOMCTBO.
NeATEJIbHOCTH noxacucteMm ACY TII. CraThyeckre 3allOMHHAIOIIHE
ycTpoiictBa.  JnHamuueckue
3aIIOMHMHAIOIINE  YCTPOICTBA.
OCHOBHBIE XapaKTEPUCTUKH |
TIPUHIINIT ISHCTBHSL.
IMocnenoBarenbHOCTS — pabOTHI
MHKpOIIpOIleccopa Ha MpUMepe
Brnaneer onbiTom TUTIOBOH KOMARIbL - (c
UCIIOJIb30BaHUEM YTIPOIIEHHBIX
[IK(Y)-22.B4 paspadoTKu CpeaCTs CTPYKTYPHBIX CXEM YCTPOMCTBa
MHKPOITPOIIECCOPHOTO
ynpasnenns ACY TIT yIpaBJIeHuUS, apniq)MeTHKO-
JIOTHYECKOTO ~ YCTPOWCTBA U
TUIIOBOM CTPYKTYPBI

MHUKPOTIPOIIECCOPA).




Ymeet BEHIOHpaTh

OCHOBHBIC TIPHUHIUTIBI
OpraHu3aiiy BBOJA/BBIBOAA U
nx ocobeHHocTh. MHTEpdetic

BBOJIa/BBIBOIA B
OCHOBHEBIE JIEMEHTHI MHKDOTDOLIECCOPHOIT
MIK(Y)-22.Y4 | moa porip p
TEXHUKE. [TapannenbHas
MHKpOTIpoLeccoproro | - enaua AHHBIX
TIpaBJICHUS . ’
anermst ACY TIT P
IlocnenoBarenpHas
CUHXpPOHHAsiT M AaCHHXPOHHAas
nepenaya JaHHBIX.
MukporpoueccopHasi cucTema,
MOHSITHS, CTPYKTYpPa, OCHOBHBIE
TIPUHITHITBI OpraHu3alum.
Onpenenenue
MHKpOTIpOIIeccopa,
3HaeT OCHOBHBIE MHKPOKOHTpOJLIEpa.
TTK(Y)-22.34 cocraBmsone cucreM | OrepaTuBHOE 3alIOMHHAIOIIEE
' MHUKPOIIPOLIECCOPHOTO | YCTPOMCTBO, [IOCTOSIHHOE
YIpaBICHUS. 3alIOMHUHAIOIIEE  YCTPOMCTBO.
CraTtudeckue  3arOMIHAFOIIIEC
ycTpoiictBa.  JuHamuueckue
3allOMUHAIONIME  YCTPOMCTBA.
OCHOBHBIE XapaKTEPUCTUKH U
MIPUHLIMI ICHCTBUS.
P9 IlonsTue YCTOMYUBOCTH
Bnageer  Mmeromamu
cucteM ympasieHus. OOiee
aHanu3a o
. yCIIOBUE YCTOHYHUBOCTH
YCTOHYUBOCTH u .
. | muueitHbix  CAY. Ilonsarue
I[K(VY)-23.B9 | pacuera mnoka3areneit N
KpHUTEpHs YCTOHYHUBOCTH
KadyecTBa CUCTEM
CAY, KIaccuUKanus
ABTOMATHYECKOTO
KputepueB. AnreOpandeckue
yIIpaBICHUS .
KPUTEPHH YCTOWIMBOCTH.
YwMmeer BBIUUCIATH | [loHsTHE YCTOWYUBOCTH
YCTaHOBUBILIUECS cuctem ympasieHus. OOiee
3HA4YEeHUA omubOK | yclmoBue YCTOWYUBOCTHU
CriocobeH yIIpaBJeHUs, muHeieix  CAY. Ilonstue
MPUMEHSTh aHATN3UPOBATh KpUTEPHUSI YCTOWYMBOCTH
COBpPEMEHHbIE YCTONYUBOCTS, CAY, KJ1accuuKaIms
METO/IBI TIK(Y)-23.Y9 OIICHUBATH KpuTepueB. AunreOpanueckue
HCCIICIOBaHHS ) AHAIMUTUYECKU WIA | KPUTEPUH YCTOWIMBOCTH.
MIPOIIECCOB U OTIpeNeNiTh
00BEKTOB 9KCICPUMEHTAITBEHO
npogeccuoHaNb MOKa3aTeln KadecTBa
MK(Y)-23 | Hoit CUCTEM
JIESITeTHbHOCTH, ABTOMAaTHYECKOTO
MPUMEHSTh yOpaBJICHUS
MaTEMATUYECKHU Ilonsartue YCTONYUBOCTH
i anmapat st 3HaeT METOpl aHANIK3a | cucTeM ympasieHus. OOiiee
(hopmanuzaru, YCTOWYUBOCTH U | yCIIOBUE YCTOWYUBOCTH
aHaJIu3a u TTK(Y)-23.39 pacuera mokasarenedl | muHeiHBIX CAY. Ilonsatue
BBIPAOOTKH ’ KauecTBa CUCTEM | KpUTepus YCTOMYUBOCTH
pemeHus aBTOMATHUYECKOTO CAY, KIaccuuKanus
YIpaBJICHUSI KputepueB. AnreOpandeckue
KPUTEPUU YCTONUHUBOCTH.
Bunageer noaxogamu | YcTpoHCTBO, TIPUHLIAT
BEIOOpA M COCTABJICHUS | JCHCTBHS o0nacth
CXeM BKJIIOUEHHUS] | IPUMEHEHHUS u
OCHOBHBIX XapaKTePUCTHKH
MK(Y)-23.B10 | snexTpuueckux ACUHXPOHHOI'O ABUTaTENsl.
anemenToB  ACY Ha
OCHOBaHUH
KauyeCTBEHHOTO u

KOJIMYCCTBCHHOT' O




aHanmmsa ux
XapaKTePUCTHK

TIK(Y)-23.V10

YMeeT ocCylecTBIsITh
Ha OCHOBAaHHUHU aHaJIn3a

TpeOoBaHMit "
XapaKTepUCTHK BBIOOD,
pa3paboTKky cXeM
BKJIIOYCHHUS "
HKCILTyaTaIUIO
IEKTPUUECKUX

anemMeHToB ACY

VYcerpoiicTso, TIPUHLINAT
IEHCTBUS 00J1acTh
TIPUMEHECHUS u
XapaKTePUCTHKHI

CUHXPOHHOI'O ABUTATEIIA.

3HaeT JOCTOMHCTBA M | TaxoreHepaTopbl,  NPUHLIUI
HEJIOCTaTKH OCHOBHBIX | NEWCTBHS, JOCTOMHCTBA U
NIEKTPUUECKHUX HEJIOCTATKH.
TK(Y)-23.310 3JIEMEHTOB ACY
NpeIHa3HAYCHHBIX IS
npeoOpa3oBaHusg
(¢U3NIECKUX  BEIMYUH
Y CHT'HAJIOB
Brnaneer Mmeropamu | OueHka KayecTBa "
CHHTE3a, aHaNM3a | YCTOWYHUBOCTH I(POBBIX
TK(Y)-23.B12 KavecTsa U | CHUCTEM yNpaBICHUSI.
YCTOWYHBOCTH
UPPOBBIX CUCTEM

ynpasieHus Ha 9BM

3Haer Mmeronsl | CHHTE3  KOMIIEHCAI[HOHHBIX
CTPYKTYPHOTO U | peryjisTopoB U(pPOBBIX
[IK(Y)-23.312 | mapamMeTpHuecKoro CUCTEM YIIPABJICHHUS.
CHHTE3a I (POBBIX
pEryIATOpOB
P9 Bnageet onbIToM | OIHOKpHUCTaNbHBIN
MIPUMCEHEHHS MHUKPOKOHTPOJLIED.
MHKPOITPOIIECCOPHBIX [TporpammupoBanue
cHcTeM JUISL | MUKPOKOHTPOJIIEPOB u
BBITIOJTHEHUS CpeacTBa JUIA CO3JaHHMSA U
IIK(Y)-24.B1 | uccrnenoBaTeIbCKuX, OTJIAZKU IIPOTPaMM.
TEXHOJIOTHYECKUX U
ITyCKO-HaJIaJ0YHBIX
Criocoben pador B  oOnactu
OIICHUTH npodeccnoHanbHOM
MEePCIEKTHBEI JIESITETIBHOCTH.
pas3BuTHS Ymeer ucnonp3oBathk 1 | [locienoBarenbHOCTh PabOTHI
¢usmueckux a/1alITHPOBATh MHKpOIIponeccopa Ha
YCTaHOBOK 1 MHKPOITPOIIECCOPHBIE IpUMepe THUIIOBOH KOMaH[bI
CUCTEM CHCTEMBI s | (c UCIIONIb30BaHUEM
TIK(Y)-24 aBTOMAaTH3HPOB TK(Y)-24.V 1 HCCIIEI0BATEIbCKUX, YIPOIIEHHBIX CTPYKTYPHBIX
aHHOTO TEXHOJIOTHUECKHX  H | CXeM yCTpoicTBa
yIIpaBJeHus, ITyCKO-HaJIa{0YHBIX yhnpaeieHus,  apudmeTuko-
WCIIOJIb30BaTh pa6or B  00jacTH | IOTUYECKOTO YCTpOHCTBA W
COBpPEMEHHBIE podeccCHOHANbHOMI THUIIOBOI CTPYKTYpBI
JIOCTHXKEHUS B JIESITETIBHOCTH. MHKPOIPOIIECCOpPa).
Hay4HO- MuxkponpoueccopHas
HCCIIeI0BaTEeNb 3Haer OCHOBHBIE | CHCTEMa, TOHATHUS, CTPYKTYpa,
CKHUX paboTrax TTK(Y)-24.31 TEHJCHLUH  Pa3BUTHS | OCHOBHBIC MPUHIATBI
' MUKPOIPOLIECCOPHBIX opranmzanuu.  OnperneneHue
noacucteM ACY TII. MHUKpOIIpOoLEccopa,
MHUKPOKOHTpPOJIIIEPA.
Bnaneer ocnoBHbIME | IIpoBepka a/IeKBaTHOCTH
MOAX0AaMHU U | JMHEHHOTO ypaBHEHUS
MK(Y)-24.B2 | merogamu perpeccum. OcobeHHoctn
opraHu3aluu [I®3 npu pasHoM umcie

MIPOBEJICHUS

TapaJiyICJIbHBIX OIBITOB




TCOPECTUYCCKUX u

9KCIIEPUMEHTAIBHBIX
HCCIIEI0BaHUI
Ymeer npuMeHTh | CTaTHCTHYEeCKHe METOIBI

TIK(Y)-24.Y2 TOMYHEHHEIC 3HAHUA K | MOCTPOCHWA  AMHAMHYECKHX
pEIIeHUI0O KOHKPETHBIX | MoJelneit TIPOMBIIIIICHHBIX
3agad 00BEKTOB YIIPABICHHUSI.
3HaeT ocHOBHBIE | CTaTHCTHYECKHE METOIBI
MOTXOABl M METOABI | TIOCTPOCHUS  AMHAMHYECKUX
Hay4YHBIX Moeneit MPOMBIIIICHHBIX

ITIK(Y)-24.32 | uccrnenoBaHuii B | OOBEKTOB yIpaBIICHHUSI.
o0actu
npodheCCUOHATBHOM
JIeATEIBHOCTH
Bnageer CratucTuueckue OLICHKH
CTaTUCTUYECKUMU KayecTBa  pabOTBl  CHUCTEM
METOZAaMH TIOCTPOCHHS | aBTOMATHYECKOTO

TIK(Y)-24 B4 CTaTUIECKHUX W | yIpaBICHHS.

TUHAMAYIECKHIX
MoJenen
TIPOMBITIIICHHBIX
00BEKTOB
Peanuzamuss  skcnepumeHTa.
Pacuer  ommoOkw, OIIbITA
YMmeer aHaIM3UPOBATh | (AUCHEPCHH
BapUAHTHI MOKCKa | BOCIPOU3BOAMMOCTH). Pacuer
pELICHUs] TEeXHUYECKUX | KOIQ(UIMEHTOB JHMHEHHOrOo

[IK(Y)-24.Y4 | 3amau B YCIOBHSX | ypaBHEHUS PETPECCHM: HIes
HEONpPEAEIEHHOCTH MHK, meTonuka coctaBaeHus
CTaTUCTHYCCKUMHU CHUCTEMBI HOpPMAITbHBIX
METOIaMHU ypaBHEHHH IO  MaTpHIe

IUTAHUPOBaHUA ¥ Tabnwmie
HaOIrOAeHUI
[MoctpoeHne MaTpHIL
TUTAHUPOBAHHS TTOJTHOTO
(akTOpHOTO  IKCIEpPUMEHTA
tuna 2Nn. CBONCTBa MaTpHIIBI
mwiaaupoBanus [IDD tuma 2n.
Berunciienue ko3 duiineHToB
JIMHEMHOT O YpaBHEHUSA
3Haer perpeccun no mia"am 110D
MaTeMaTHYeCKUi THIA 2N.

Mi(v)-2434 | SO teopui | MRS Beeepmien,
BEPOSATHOCTEH " ’
MaTeMaTHYECKOM (aucnepenm
CTATHCTHKH BOCTIpOM3BOAMMOCTH). Pacuer

KO3(QQUINEHTOB  JHMHEHHOTO
YpaBHEHUSI PErpeccuu: umies
MHK, meToauka coCTaBICHHS
CHUCTEMBI HOPMaJIbHBIX
YpPaBHEHUH  IIO Marpule
IUTAHUPOBaHMA M Talnwmie
HaOJIIO e HUI
Bnaneet onsiTomM OIHOKpHUCTANbHBIN
MIPUMEHEHHUS CUCTEM MUKPOKOHTPOJLIEP.
MuKpomporeccoproro | [IporpammupoBaHue
yIpaBIeHUs JIs MHUKPOKOHTPOJIIEPOB u

[IK(Y)-24.B5 | BbImONHEHUS cpencrtsa A CO3JaHUs U

HCCIIeIOBATENIbCKHUX, OTJIAJKH TIPOTPaMM.

TEXHOJIOTHYECKHUX U
MYCKO-HATAJOYHBIX
pabot B obacTi




npodeCCUOHATBHOM

JIESITETIHHOCTH
YwMmeer ucnonb3oBath U | [locienoBaTensHOCTE PabOTHI
aJanTHPOBATh MHKpOTpoIeccopa Ha
CHUCTEMBI IpUMepe TUIOBOH KOMAaHIBI
MHKpOTIpoIeccopHoro | (c HCTIONIb30BaHIEM
YIpaBICHUS IS VOPOMEHHBIX  CTPYKTYPHBIX
[IK(Y)-24.Y5 | uccinenoBaTenbCKuX, cxeM yCTpOHCTBa
TEXHOJIOTUUECKHUX U yOpaBieHUs,  apu(pMeTHKo-
MyCKO-HAJIaJOYHBIX JIOTHYECKOTO  YCTPOWCTBA H
pabor B obnactu THUIIOBOI CTPYKTYPBI
npodheCCUOHATBHOM MHUKPOTIPOIIECCOPA).
JIeSITEJIbHOCTH.
MukponpoueccopHas
3HacT ocHoBHbIC CI/ICTgMapHOHﬂTI/II; CTPYKTypa
TCHACHIII PA3BHTI OCHOBHB;C ’ HTpli/Huglr)IL;
TIK(Y)-24.35 crcTem P
opranmzamun.  OmnpeneneHne
MHKPOTIPOIIECCOPHOTO
MHKpOTIpoIIeccopa,
yIpaBIeHUS
MHKPOKOHTPOJIIEPA.
P10 Bnageet OnepalMOHHBIA  YCHJIMTETD
HHCTPYMEHTAJIbHBIMH (ompeneneHune,  mapaMeTpHl,
CpeacTBaMu YIpOIIEHHAasT JKBUBAJICHTHAS
odopmieHUS cxeMma, 0003HaUYCHHE).
JUIK(Y)-1.B1 pe3yIbTaToOB ¢ | OCHOBHBIE CXEMBI BKIIIOUCHHS
' HCTIONB30BaHUEM ONEPallMOHHOTO  YCHIINTENsS
CpEnCTB (cxemsl, napaMmeTpsl c
BBIYHCITUTEIHHOM BBIBOJIOM 3aBUCHUMOCTEH).
TEXHUKA H OQHCHBIX
TEXHOJIOTUI
OnepauvoHHBIH  YCHUIIMTEID
oTpenieieHue nmapamMeTpsl
Bnangeer prUeMaMu (onpex ’ P PEL,
VIpOIICHHAs JKBUBAJICHTHAS
COCTaBJICHUS cxeM
Crniocoben cxema, 0003HaYCHHE).
AIK(Y)-1.B2 | BKItOYEHUSI OCHOBHBIX
BEITIOJTHATH OCHOBHBIE CXEMBI BKITIOUCHUS
acueT U DJICKTPIHCCIIX OIIEePaLlHOHHOTO CUJIUTENA
p anemeHTOB CAY y
NPOEKTHPOBAHH (cxemsl, napameTpsbl c
€ TIPOTrpaMMHO- BBIBOJIOM 3aBUCHMOCTEH).
TEXHUYECKUX Onucath  BCE  HM3BECTHBIC
cpencts ACY CXeMBl M pPEXKUMBI pabOTHI
TII u ACHU B YCWINTENbHBIX KAacKaJloB Ha
AIK(Y)-1 |cooTBeTcTBUH C OHMIOJIAPHBIX  TPAH3UCTOPAX;
YMeeTr MpoeKTHpOBaTh
TEXHUICCKAM MEPEYHCITUTh UX TOCTOMHCTBA
3aJJaHHEM C CXCMBI BIGTIOHEHIA | ) HEJOCTaTKH; JaTh
JIK(Y)-1.Y2 | 0CHOBHBIX ’
UCIIOJIb30BaHUE MOSICHEHHSI O TPUMEHHMOCTH
M CTaHIAaPTHBIX DJICKTPHHICCKHX KaXIOr0 W3  HAX  1pH
anemeHToB CAY Jp
CpEnCTB MIPOSKTHPOBAHUU  YCTPOUCTB
aBTOMAaTH3aLUH yIpaBieHus], npeoOpa3zoBaHus
MPOEKTHPOBAHH U Tepelayd dIEeKTPUYECKUX
ST CUTHAJIOB.
IIpeoGpazoBaTenu Ha
OIEPAIMOHHBIX  YCHJIUTEISIX
3Haer yCTpoicTBO, | (auddepeHuupyromme u
NPUHLIMI ~ JCWUCTBUS, | HHTETPUPYIOIIUE YCTPOUCTBA,
CXEMBI BKJIFOUEHHUS, | IpeoOpa3oBaTen
TUTIOBEIC HANpSOKCHUE-TOK U TOK-
AIIK(Y)-1.32 | xapakTepucTHKH, BUABI | HampsbkeHue).  MX  cxemsl,
MaTEeMAaTHIECKOTO TIPHHITHIT JEHCTBHSA,
ONHCAaHWS  OCHOBHBIX | XapaKTEPHUCTUKU (C BBIBOJIOM
IIEKTPUUECKUX dopMyn) M TpUMEHEHHE B

siremeHToB ACY

yCcTpoiicTBax YIIpaBJIECHUS,
nmpeoOpa3oBaHus W Tepenadu
ANIEKTPUYECKIX CUTHAJIOB.




Bnaneer omsiToM | [{udpo-ananorossie u
npuMmenenns DOBM mns | aHanoro-mudpoBbie
YIpaBICHUS u | mpeoOpa3zoBarenn
00paboTkn (ompenenenus, 00O3HAYCHUS,
JUTK(Y)-1.B3 HH@)ovaauHH; TNPUHIUIT PabOTHl, TMPUMEPHI
yCTpOHCTBaMuU peanuzanyy ¥ NPUMEHEHHE B
COTPSKEHUS ycTpoicTBax yTIpaBICHUS,
U3MEpPUTENIbHON npeoOpa3oBaHusl U Meperadn
anmapatypsl ¢ OBM, | ayeKTpUUECKHX CUTHAJIOB).
BKJIFOYast JaTYUKU
Brnaneer Metogamu | Has3Bare  3Tambl  cuHTe3a
BHIOOpa  anropuTMOB | OMHOKOHTYpHBIX CAY 1o
yIIpaBJIeHUs, OTKJIOHEHHUIO.
o0ecreunBaronIx
JIIK(Y)-1.B4 3alaHHBId  ANTrOPUTM
(YHKINOHUPOBAHUSA
IIPOEKTUPYEMOI
CHCTEMBI
AaBTOMATHYECKOTO
YIIpaBICHUS
Ymeer cocTaBATh | Kakoe ycioBHE 3aJI0KCHO B
ANrOpUTMHUYECKUE OCHOBY CHHTE3a
CTPYKTYpPHBIE  CX€MbI | KOMOMHUPOBAHHBIX CAY.
CUCTEM Pemenne 3agaun  cuHTE3a
aBTOMATHUYECKOTO koMOuHupoBaHHBIX CAY.
JIIK(Y)-1.Y4 | ynpaBneHus,
peann3yronmx
pas3ynIHbIe
(YHKIIMOHATBHBIC
TPUHIATIBI
YIIpaBICHUS
HasBate  3Tanmel  cuHTE3a
3naer onHOKOHTYpHBIX CAY 1o
OTKJIOHEHHUIO.
(byHKIIMOHATbHBIE
JAIK(Y)-1.34 | npuHIMITBEI TOCTPOCHUS Kaxoe ‘ycnopue sanoxero B
aBTOMAaTUYECKOU OCHOBY cHHTESa
KOMOWHHPOBAHHBIX CAY.
CHCTEMBI yIIPaBJICHUS
Pemenne 3agaun  cuHTE3a
komOuHNpoBaHHBIX CAY.
Brnageer cpenctBamu | OmepanyoHHBIA  YCHINTENb
odopmteHns (ompenenenne,  mapameTpsl,
pe3yJIbTaToB YIPOIIEHHAsT JKBUBAJCHTHAS
JUIK(Y)-1.B7 HU3MEpeHu c | cxema, o0o03HauCHHE).
UCTIONIb30BaHUEM OCHOBHBIE CXEMBI BKIIFOUCHHUS
CpencTs OTIEPAIIMOHHOTO  YCHJIMTEJIS
BBIYHUCITUTEIHHOM (cxems, napameTpsl c
TEXHUKH BBIBOJIOM 3aBUCHMOCTEH).
OnepanyoHHbIl  YCHINTENh
Buageer HaBBIKaMU | (OmpedesieHHe,  TapaMeTpsl,
COCTaBJICHUS CXEM | yNpOIIEeHHas SKBHMBAJCHTHAas
JUTK(Y)-1.B8 BKJIIOYEHUS OCHOBHBIX | CXeMa, 0003HaueHue).
EKTPUIECKHUX OCHOBHBIE CXEMBbI BKJIFOUESHHUS
JJIEMEHTOB CHCTEM | ONEPALMOHHOTO  YCHIJIMTEJS
N3MepeHust (cxemsl, napameTpsl c
BBIBOJIOM 3aBHCHUMOCTEH).
Onmcate  BCE  H3BECTHBIE
YMeeT NpOoeKTHPOBaTh | CXEeMbl M PEXUMBI  PabOTHI
CXEMBI BKJIFOUCHHMS | YCHJIMTENIBHBIX KacKaJoB Ha
JIIK(Y)-1.Y8 OCHOBHBIX OMIIOJIAPHBIX  TPAaH3UCTOpAX;
NMEKTPUIECKUX MEPEYHCIINTh UX JIOCTOMHCTBA
JIIEMEHTOB CHUCTEM | U HEJOCTATKH; JaTh
U3MEpEeHUs MOSICHEHUSI O MPUMEHUMOCTH

KaXxXaoro nus3 HUX 1pu




MPOCKTUPOBAHUU  YCTPOWCTB
yIpaBlieHUs, TpeoOpazoBaHuUs
M Tepelayd dIEeKTPUYECKUX
CHTHAJIOB.

3HaeT ycrpotictBo, | Lludpo-anamorossie u
NPUHOWI ~ AEHCTBHUSA, | aHAIOTO-IU(pPOBEIC
CXEMBI BKIFOUCHUS, | IIpeoOpa3oBaTeIn
THUIIOBBIE (ompenenenus, 00O3HAYCHUS,
JATIK(Y)-1.38 | xapakTepuCTHKH, BUIbI | IPUHLIUI pabOThl, HPUMEPHI
MaTeMaTHYECKOTo peanu3anuyu U NpUMEHEHHE B
ONHCaHUA  OCHOBHBIX | YCTpOMCTBax yIpaBieHus,
3JIEMEHTOB cHCTeM | mpeoOpa3oBaHMsl U Mepenadu
U3MEpEHUst NIEKTPUYECKUX CUTHAJIOB).
P10 Bnaneer [IpompliiieHHbBIE METOIbI
CYILIECTBYIOIUMHI HU3MEepEeHust JIaBJICHUSI.
METOIUKAMU W3n0xuTh NpuUHLUI OEHCTBUS
HACTPOWKHM, HalaJKH, |IPUMEHIEMBIX JUIl W3MEPCHUSA
UCTIBITAHUH TIPUOOPOB (TaBIEHUS  TpeoOpazoBaTeleit
KOHTPOIIS U |nedopmarum. IIpoBectn
ynpasieHuss ACY TII |cpaBHUTENbHBIN aHaIu3
SIEPHBIX METPOJIOTHYECKUX
JUICK(Y)-2.B3 | /P P y
9HEPreTHUECKUX XapaKTepUCTUK cepuitHO
YCTaHOBOK BBIITYCKaeMBbIX JATYNKOB
JIaBJICHUS. W3noxuts
JIOCTOMHCTBA M UX HEIOCTaTKH.
CoBpeMeHHbIE MyTH
MOBBIIIEHUST METPOJIOTHYECKUX
Cnocoben
XapaKTEePUCTHK JaTINKOB
MPUMEHS T
JIABJICHHSI.
3HAHWSA TEOPHH
L DAKTHKH Ymeer BbIOMpath |[IpombInuIeHHBIE METOJIBI
ACI;’ I npuOOpBl  KOHTPOJSI ¥ |M3MEpEHHS TEeMIIepaTypHl.
’ YIIpaBICHUS B |Omucats MPUHIAIIBI nx
BKJTFOYAFOIIIHE .
COOTBETCTBUH C |IEWCTBHA M METPOJIOTHYECKHE
MaTeMaTHIeCcKO
. TEXHUYECKUM XapaKTePUCTUKH. IIpoBectu
’ 3aJaHueM Ha |CpPaBHUTEIbHBIN aHaJIN3
nH(OpMaLMOHH
oc npoektupoBanue ACY (maHHBIX MeTonoB. M3IOXKHUTH
’ AICK(Y)-2.¥3| TII SJIEPHBIX |OOCTOMHCTBA U UX HEJOCTATKH.
JITOPHTMITIECK JHEPreTUYECKUX Ob6nactp [IPUMEHEHHUS
ATICK (Y)-2 |oen :
YCTaHOBOK CoBpeMeHHbIe IIyTH
TEXHUYECKOe
MOBBIIIIEHUS nx
obecrieyeHUs
5 METPOJIOTHYECKUX
. XapaKTEePUCTHK JaTYNKOB
00CITy)KUBaHHS
" TEMIIEPaTYPHI.
MPOEKTHPOBAHH
3Haer ocHOBHI |[IpombllIeHHEIE METOJIBI
sl TUX CUCTEM
(yHKIMOHUPOBAHUA N3MEpPEHUS JTaBJICHUS.

B COOTBETCTBHH
C 3a/IaHHBIMU
TpeOoBaHUIMU
U YCIIOBHSIMU

npuOOPOB KOHTPOIA U
ynpasienus ACY TII

W3n0XuTh NpUHLUI NEUCTBUS
IPUMEHSIEMBIX AJI U3MEPEHUs

SITEPHBIX JaBjeHus  mpeoOpaszoBareneit
9HEPreTUUECKUX nedopmanum. [TpoBecTu
YCTaHOBOK CPaBHUTEIbHBIN aHam3
JUICK(Y)-2.33 METPOJIOTHYECKUX §
XapaKTepUCTUK CepuitHO
BBIITyCKAEMBIX JaTYNKOB
JIaBJICHHSI. N3noxuts
JIOCTOMHCTBA M MX HEJIOCTATKH.
CoBpeMeHHEbIE MyTH
MOBBILICHUST METPOJIOTHYECKUX
XapaKTepUCTUK JIaTYUKOB
JIABJICHHSI.
Bnaneer [TpoMbiiIeHHbIE METO/IbI
JTICK(Y)-2.B5 | cymecTByrOmuMn U3MEpEeHUs TeMIepaTyphl.
METOJIMKAMHU Onucatb MPUHIUTIBI ux




HACTPOWKHU, HAaJaJKH,
WCIIBITAHUH TIPHOOPOB
KOHTPOJIS u

ynpasienus ACY TII
MPOU3BOJCTB SAECPHOTO

,Z[Cf/iCTBPIH n MCETPOJOTrHYCCKUC

XapaKTePUCTUKH. IIpoBectu
CpPaBHUTEIbHBIN aHanu3
JAHHBIX METOMOB. M3II0XKUTH

JOCTOMHCTBA M UX HCIAOCTATKH.

TOIUTMBHOTO IIHKJIA Ob6mnactb TIPUMEHCHUSI.
CoBpeMeHHEIE MyTH
MOBBILIIEHUS 1754
METPOJIOTHYECKHX
XapaKTepUCTUK JaTYNKOB
TEMIIEPaTYPHL.
Ymeer BbIOMpath |[IpomblnuIeHHBIE METOJIBI
npuOOpBl  KOHTPOJSL ¥ |U3MEPEHUsT YPOBHS JKHIKHX H
yIpaBiIeHUs B |cbimy4ynx BemiecTB. Omucath
COOTBETCTBUH C |IPHUHIMIIBI JIEeHCTBHSA "
TEXHHYECKAM METPOJIOTHYECKHE
JIICK(Y)-2.Y5 | 3amanuem Ha |XapaKTepUCTHKH TAHHBIX
npoektupoBanne ACY |MeTomoB. IIposectu
TII NIPOU3BOJICTB |CPAaBHUTENIBHBIM  aHAIM3  UX
SEPHOTO TOIUIMBHOTO |JOCTOMHCTB ¥  HEIOCTATKOB.

HKJIa

VYka3zate 00nacTb NMpUMEHEHHs
paccMaTpyUBaeMbIX JATYUKOB.

3Haer ocHOBHI |[IpoMblnIeHHBIE METOBI
(bYHKIIMOHUPOBaHUS HM3MEPEHHUs] MaCCOBOTO pacxoia
IpUOOPOB KOHTPOJIA M [KHAKOCTM M Ta3za. Omucath
ynpasieHus ACY TII |mpuHIHMIIB! JEUCTBUS u
MIPOM3BOJICTB SIIEPHOTO |METPOJIOTHYECKHE
ATICK(Y)-2.35 | TOmHMBHOTO IIUKIIA XapaKTEPUCTUKU JTAHHBIX
METOJIOB. ITposectu
CPaBHHUTENBHBIH  aHAIM3 HX
JIOCTOMHCTB W  HEIOCTaTKOB.
YkazaTb obyactp nx
MPUMEHEHHS.
P11 3anucatb YPaBHEHUS
HEUTPOHHOU KUHETUKH
SIIEPHOTO peaxTopa B
TOYEYHOM IpUOIMHKEHUH.
Onpenenuts o HUM
Criocoben p
HepelaTOuHYo (hyHKITIIO
MPUMEHSTh .
peakTopa ¢ YYeTOM OIHOU
SHAHIT O CpEIHEHHON TIIBI
TEXHOJIOTHYECK yep Py
3ama3/IbIBAIOINX HEHTPOHOB.
UX TIpoleccax u
CocraBuTh CTPYKTYPHYIO
anmapaTax
Bnaneer Mmetonamu cxemy yTIpaBIEeHUS
SANEPHOTO
MaTeMaTHYECKOIr 0 MOIITHOCTBIO peakTopa BBOP-
TOIIJIMBHOTO
LA, 3HAHTS MOJIETTUPOBAHUS 1000. Omnucatb
RGN ’eccax s JIICK(Y)-3.B3 | cucrem ynpaBieHUS U B3aUMOo/IeiicTBHE 0JI0KOB
por 3aIUTHI SEPHBIX AKHII, APM-5, POM-2,
JTICK(Y)-3 | suepHbIX
eaKTOPAX LTS SHEPTreTUUECKUX OI'CP.
p p YCTaHOBOK Jluneiinas u peneiinas CAY
pa3paboTKku ux
MOIIHOCTH peakropa.
MaTeMaTHIeCcKo
[TpencTaBuTh  CTPYKTYpHBIE
TO OIHCAHMS C
IO cxembl CAY. Jlath onucanue
! JJIeMEHTaM CTPYKTYPHBIX
MPOBEACHUS - L
HeCTe OBARHT CXeM IHMHEWHOW U peneiHon
" CAY.
Cucrema aBapWiHON 3amIUTHI
MPOCKTHPOBAHH eaktopa BBDOP. Ommucarts
s ACY TIT peafrop '

pEeXUMBl ABAPUNHOW 3aIIUTHI

BBDP-1000: A3, I13-1, I13-2.

JITICK(Y)-3.Y3

YMmeer pa3pabaThiBaTh
MaTeMaTHIeCKOe
obecrieucHHe

CocTtaBuTh CTPYKTYPHYIO
cxemy yIpaBJIeHUS
MOIIHOCTBIO peakTopa BBOP-




aBTOMATH3HPOBAHHBIX
CHUCTEM  yIpaBIICHUI
SIIEPHBIMA
SHEPTeTUIECKUMHU
yCTaHOBKaMH

1000. Onucatb
B3aNMOJIEHCTBHUE OJIOKOB
AKHII, APM-5, POM-2,
OI'CP.

Jlunetinas u peneitnas CAY
MOIITHOCTH peakTopa.
[IpencraBute  CTPYKTypHBIE
cxembl CAY. Jlath omucaHue
JJIEMEHTaM CTPYKTYPHBIX

CXEM JIMHEWHON U pelerHOR
CAY.

CucreMa aBapuiHON 3aIUTHI
peakropa BBDOP. Omnucats
pPEXUMBl ABApUHHOW 3aIIUTHI
BBOP-1000: A3, I13-1, I13-2.

JITICK(Y)-3.33

3HaeT MaTeMaTUYECKOE
OIlMCaHuE
IHEPreTUUECKUX
YCTaHOBOK
TEXHOJIOTHYCCKUX
00BEKTOB  yIpaBICHUSA
nu TCXHOJIOTHYCCKUX
MPOIIECCOB

KaK

CocTaBuTh CTPYKTYPHYIO
cxemy YIIpaBJICHUSA
MOIITHOCTBIO peakTopa BBOP-
1000. Omnmcats
B3anMOJeHCTBHIE 0JI0KOB
AKHII, APM-5, POM-2,
OI'CP.

CucreMa aBapuiHON 3aIUTHI
peakropa BBOP. Omnucats

pEeXUMBl ABAPUIHOW 3aLIUThI

BBOP-1000: A3, I13-1, I13-2.

JITICK(Y)-3.B4

Bnaneer METOJaMU
MaTEMAaTHYECKOTO
MOJICITUPOBAHHS
CHCTEM VIIpaBICHUS U
samutel ACY  TII
TIPOU3BOJICTB SACPHOTO
TOIUIMBHOIO I[UKJIA

3amucatb YpaBHEHHS
HEUTPOHHOU KHUHETHUKH
SIIEPHOTO peakTopa B
TOYEYHOM MPUOIKCHUH.
Onpenenuts o HUM
HePeATOUHYIO ¢$yHKIHIO
peakTopa C Y4YeTOM OJIHOH
YCPEIHEHHOU TPYIIIBI
3ana3AblBaloIUX HEHTPOHOB.
CocTtaBuUThH CTPYKTYPHYIO
cxemy yIpaBJIeHUS
MOIITHOCTBIO peakTopa BBOP-
1000. Onucarb
B3aUMO/IeiicTBHE 6110K0B
AKHII, APM-5, POM-2,
OI'CP.

Jluneitnas u peneitnas CAY
MOIITHOCTH peakrTopa.
IIpencraBute  CTPYKTYpHBIE
cxembl CAY. Jlath omnucaHue
JJIeMEHTaM CTPYKTYPHBIX

CXEM JIMHEWHON U penerHon
CAY.

Cucrema aBapuHHOM 3aIUTHI
peakropa BBOP. Omnucats
pPeXUMBl aBapUHHOW 3aIIUTHI
BBOP-1000: A3, I13-1, I13-2.

JIICK(Y)-3.V4

Ymeer paspabaTbIBaTh
MaTeMaTHYecKoe
obecrieueHne
aBTOMATH3MPOBAHHBIX
CHCTEM  yNpaBICHUS
TEXHOJIOTUYECKHUMHU
npoleccamMmu
MPOU3BOJICTB SIIEPHOTO
TOIUIMBHOTO [IUKJIA

CocTaBuTh CTPYKTYPHYIO
cXemy yIpaBIICHUS
MOIIHOCTBIO peakTopa BBOP-
1000. Omnucarb
B3aUMOJEHCTBHUE OJIOKOB
AKHII, APM-5, POM-2,
OI'CP.

Jlunetinas u peneitnas CAY
MOIIHOCTH peakTopa.
[TpeacTaBuTh  CTPYKTYpHBIE




cxembl CAY. Jlath omnucaHue
JIIEeMEHTaM CTPYKTYPHBIX
CXEM JIMHEWHOW W pemneiHoM
CAY.

CucremMa aBapHi{HOW 3aIIUTHI
peaktopa BBOP. Ommcars
pPEeXUMBl ABApUHHOW 3aIUTHI
BBDOP-1000: A3, I13-1, [13-2.

JIICK(Y)-3.34

3HaeT
MaTeMaTHYecKoe
oInucaHue
9HEPreTUYECKUX
YCTaHOBOK Kak
TEXHOJIOTNYECKUX
O0OBEKTOB yIIpaBICHU
U TEXHOJIOTHYECKHX
IPOLIECCOB  SIEPHOTO
TOIUTMBHOTO LIMKJIA

CocraBuTb CTPYKTYPHYIO
cxemy yIpaBJIeHUs
MOIIHOCTBIO peakTopa BBOP-
1000. Onucatb
B3aUMO/IeiicTBUE 6J10KOB
AKHII, APM-5, POM-2,
OI'CP.

Cucrema aBapHi{HOW 3aIIUTHI
peaktopa BBOP. Ommcars

pPEXUMBl ABApUHHOW 3aIIUTHI
BBOP-1000: A3, I13-1, I13-2.

JUICK(Y)-4

Cnocoben
HpI/IMCHSITI)
MOJTyYEHHBIE
3HAHUA B
obnactu
DIIEKTPOHUKH U
aBTOMAaTHKU
U1
MPOEKTUPOBAHH
s1 HOBBIX
TEXHUYECKHUX
CPEJICTB CHCTEM
aBTOMaTI/I?;I/IpOB
AHHOTO
YIIpaBJIEHUsA

P9

JITICK(Y)-4.B2

Bnageet
MPOBEICHUS
OKCIICPUMECHTAJIBHBIX H
PacyeTHO-MPOEKTHBIX
pabor mo pa3paboTke
aalITUBHBIX CUCTEM

OIIBITOM

THIBl agaOTUBHBEIX CHCTEM,
HX OCOOEHHOCTHM M 00acTu
MpUMEHECHUS (DKCTpEMalibHbIC

CHCTEMBI, CHCTEMBI c
3TaJOHHOM MOJCIBIO,
CUCTEMBI  C  IEPEMEHHOHI
CTPYKTYpOif).

Bo3moxxaocTn

MHBAapUAHTHOI'O YIIPABIICHUS B
OJIHOMEPHBIX CHCTEMaX,

KOMOMHHPOBAHHBIX CHCTEMAX,
MHOTOCBSI3HBIX CHCTEMAX.
ABTOHOMHOE yIIpaBJIEHHE B
MHOTOCBS3HBIX CUCTEMAX.
ITpuHuMn JBYXKaHAIbHOCTH.

JUICK(Y)-4.Y2

YmMmeer NIPOBECTH
CUHTE3 u aHaau3
aJanTUBHOM CHCTEMBI
yIpaBJieHUs B
KBa3UCTAllMOHAPHOM
pexume

TI/IHBI aJallITUBHBIX CHCTCM,
HX OCOOEHHOCTH M 00JIacTH
IpUMEHEHHS (IKCTpeMaibHbIe

CHCTEMBI, CHCTEMBI c
3TaJIOHHOMU MOJEIBIO,
CHCTEMBl C  HEepPEeMEHHOM
CTPYKTYpOi).

JIICK(Y)-4.32

3HaeT METOAbI aHaJIn3a
W CHHTE3a JIMHCHHBIX
MHOT'OCBA3HBIX CUCTCEM

ABTOHOMHOE yapaBJIC€HUC B
MHOTI'OCBA3HBIX CUCTEMaAX.
HpI/IHLlI/IH ABYXKAaHaJIbHOCTH.

JITICK(Y)-4.B6

Buageer
00paboTku
nHpOpMaLNH,
nocrynarouiei c
KOHTPOJIbHO-
N3MEPHUTEIILHBIX
puoopoB,
JIMarHOCTHKH
COCTOSTHHSI TIPHOOPOB

METOJaMU

[IpombInneHHbIE METOJIbI
M3MepeHus 00BEMHOTO pacxojia
)kuakoctd. Onmcars MPUHLIATIBI
JIEMCTBUS U METPOJIOTMYECKUE

XapaKTEPUCTUKU JITAHHBIX
METOJIOB. IIpoBectn
CPaBHUTEJIbHBIA  aHAIU3  HX
JIOCTOMHCTB U HEJOCTaTKOB.

Vkazare, 005acTh TNPUMCHCHUS
paccMaTpuBaCMbIX TaTYUKOB.

IIpomblnneHHbIE METOABL
U3MEPEHUS YPOBHS JKUIKHX U
ceimyuux BemecTs. Onucarb
IIPUHLIWIIBI JeicTBUA u
METPOJIOTHYECKUE

XapaKTEPUCTUKU JTAHHBIX
METOJIOB. IIpoBectn
CPaBHUTEJIbHBI  aHaIU3  HX
JIOCTOMHCTB U HEJOCTATKOB.




VYka3ath 00JNacTh NPUMECHCHUS
paccMaTpUBaEeMBIX TaTIHKOB.

YmMmeer nogooparthb
JIATYHK C CEHCOPHBIM

HpOMLIH.IJ'ICHHBIe MCTOOBI
HU3MEPEHNA MacCOBOro pacxona

JIICK(Y)-4.37

pUOOPOB, IIPHHIIUTT
HUX JICHUCTBUS,
JIOCTOUHCTBA,
HEJIOCTAaTKU U cepbl
MPUMEHEHHUS B
MIPOU3BOJICTBA
SIIEPHOTO TOTUTUBHOTO
K1

npeoOpaszoBaTenem, KuakocTH W raza. OmmcaTh
YAOBJIETBOPSIOIIAM MPHHIUIIBI JefcTBUsA u
TpeboBaHUIM METPOJIOTHYECKUE
aBTOMAaTH3UPYEMOTO XapaKTEPUCTUKH JTaHHBIX
MIPOU3BOJICTBA; METOJIOB. IIpoBecTu
JIICK(Y)-4.Y6 MOJKIIIOYaTh CPaBHUTENBHBI  aHANU3  UX
U(pOBBIC TATYMKKH K |IOCTOMHCTB M HEJOCTATKOB.
JIOKAJIbHBIM CETSIM U VYkazaTb obJactb ux
OBM; aganTupoBath IIPUMEHEHHS.
UHTEIUIEKTyaJIbHbIe
JIaTYUKU K peabHBIM
YCIIOBHSM,
CYIIECTBYIOIUM Ha
IIPOU3BOJICTBE
3HaeT TUIBI ITpomsltIeHHBIE METOBI
KOHTPOJBHO- U3MEPEHUs 00BEMHOTO
HU3MEPUTEITBHBIX pacxonga »xuakoctu. OmnwmcaTth
IpUOOPOB, MPUHLIUI TIPUHITHIIBI necTBus u
HUX JICUCTBUS, METPOJIOTUYECKHE
JIICK(Y)-4.36 | nocTonHCTBAa, XapaKTepUCTUKH JTAaHHBIX
HEJIOCTAaTKU U cpepbl  |METOJOB. IIpoBecTu
IIPUMEHEHHUS B CPaBHUTENBHBI  aHANU3  UX
SIIEPHBIX JIOCTOMHCTB M HEIOCTaTKOB.
HEPreTHUECKUX Ykazatb 007aCTh NPUMEHEHUS
YCTaHOBKAxX paccMaTpUBaEMbIX JATYHKOB.
3HaeT TUIBI [IpoMpiineHHbIE METOBI
KOHTPOJBHO- M3MepeHHst 00BEMHOTO pacxo/a
U3MEPUTEIBHBIX KuaKocTy. OnucaTh MPUHIUIIEL

,Z[€I>'ICTBPI$[ n MCTPOJOTHYCCKUC

XapaKTEPUCTUKU JIaHHBIX
METOJIOB. IIpoBectn
CPaBHUTEIIbHBI  aHAIM3  MX
JIOCTOMHCTB U HEIOCTAaTKOB.

VYka3zate 00acTh HNPUMEHEHHS
paccMaTpuBaeMbIX JATYHKOB

1.2. ITpumep Ounera:

JK3aMeHalMOHHBII Oniter Ne 1

K 2ocyoapcmeeHHoMy sk3ameny no nanpasnenuto 14.05.04 «Onexmponuxa u asmomamuxa

Qusuueckux ycmanogoxy (cneyuanuzayus « Cucmemvl agmomamuzayuu puauieckux yCmaHoox u
Ux 1eMeHmbly

1. Ha3Batb 3Tans! cuHTe3a OJHOKOHTYPHBIX CAY 10 OTKJIOHEHHUIO.

2. 3anucaTb ypaBHEHUs HEUTPOHHOW KHHETHUKH SIJEPHOTO pEaKkTopa B TOUYEYHOM

npuOmpkeHud. OnpenenuTh MO0 HHUM TEPeNaTOuYHYI0 (YHKIUIO pPEeaKTopa € YYEeTOM OJHOM

ycpe,uHeHHoﬁ TPYIIIbI 3al1a3AbIBAIOIINUX HCﬁTpOHOB.

3. OmepalMOHHBIN yCUJIUTENb (OMpeiesieHue, mapaMeTpbl, YIPOIIEHHAs SKBUBAJICHTHAs
cxema, o6Oo3HaueHue). OCHOBHBIE CXEMBbl BKIIIOYCHHS OMNEPAIMOHHOTO YCWINTENs (CXEMBI,

rapamMeTpbl ¢ BEIBOJOM 3aBUCUMOCTEH )

YT1Bepxkaaro:
3aBenytomiuii kadeapoi, 1.1.H.

A.l'. ToproHoB




1.2.1 IIpuMepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB:
JluakTH4ecKkue eIMHULBl AUCHUIUIMHBL «OCHO8bI meopuu ynpagnenus @Qu3uiecKumu
VCMAHOBKAMUY:

a.

Q@ —~o

CocraBnenue nuddepennuanpaoro ypaBHenus CAY mno auddepeHnuanbHbIM
ypaBHeHUsM 3BeHbeB. [uddepennmansupie ypaBHeHuss CAY  OTHOCHTENBHO
yIOpaBiIsieMOM  KOOpAWMHATBL M OTHOCUTEIBHO  CHTHAajlda  paccoOrjiaCoBaHMS.
Oxapaktepu3oBaTh Au(GepeHIInaTbHbIC ONEPATOPHI JICBBIX M MPABBIX YaCcTEH ITHX
YpaBHEHUH.

[lepenarounast pyHKIUS THHAMHYECKOTO 3BEHA!

n3o0pakenue nudpepeHImanb-HOr0 ypaBHEHUS 3BCHA;

MOHSITHE TIEPEIATOYHON (DYHKIIMU 3BEHA;

nepenatounble  Gynkuuun CAY 1o yOpaBiSIOMIEMY ¥ BO3MYIIAIOMIEMY
BO3JICUCTBUSM.

Onucanne AMHAMHYECKHUX 3BEHHEB M CHCTEM AaBTOMATHYECKOTO YIIPABICHHUS C
MOMOIIIBI0 BPEMEHHBIX XapaKTEPHCTUK. 3a CUET HCIOJb30BAHUS KAaKOrO 3BEHA
MOKHO CHHU3HUTh HOPAAOK JuddepeHIINalbHOrO YpaBHEHHUS, OIKCHIBAIOIIETO
JMHAMUKY peabHOro 3BeHa. [laTh onucaHue 3TOro 3BeHa.

[TonsiTe ycTroumBOCTH cuUCTeM yrpaBieHus. OOliee ycloBUE YCTOWYHMBOCTU
muaeriHbix  CAY. Ilomstume xputepus ycronumBoct CAY, xnaccupukamus
KpuTepueB. Anredpandeckue KpUTEpUH YCTOMUYUBOCTH.

[IpsiMbIe OKa3aTeIn KayecTBa CHCTEM aBTOMAaTHYECKOTO YIIPABICHHS.

Hazpatb sTans! cuHTe3a 0JHOKOHTYPHBIX CAY 1O OTKIOHEHHUIO.

Kakoe ycrmoBue 3a10k€HO B OCHOBY cHHTe3a KoMOuMHHMpoBaHHbIX CAY. Pemenue
3aJa4uM cuHTe3a KoMOMHUPOoBaHHBIX CAY.

Jlatp ompeneneHne HEMTMHEHHON CHCTEMBI aBTOMATHYECKOTO YIPaBIICHUS, KaKOBHI
UX 0COOEHHOCTH, Ha3BaTh METO/IbI ONMCcaHUs HeTMHEHHbIX CAY.

I[I/II[aKTI/I‘IeCKI/Ie CAWMHUIBI TUCIUITIINHBI «Aoanmusenbvle cucmemwi ynpaeieHus:

a.

d.

Tunbl aganTUBHBIX CHUCTEM, HMX OCOOEGHHOCTM W  O0JIACTM  IPUMEHEHMs
(3KCTpeMaJIbHbIE CUCTEMBI, CHCTEMBl C OSTaJOHHOM MOJIENbI0, CHCTEMBI C
HEPEMEHHOH CTPYKTYpOi).

Bo3MOXHOCTH ~ WMHBapHMaHTHOTO  YyIpaBi€HHsT B OJHOMEpPHBIX  CHCTEMax,
KOMOHMHUPOBAHHBIX CHCTEMaX, MHOTOCBSI3HBIX CUCTEMaX.

AHanu3 yCTOMYMBOCTM M KadeCcTBAa PEryJIUpPOBAaHUS OJHOTUIIHBIX MHOTOCBSI3HBIX
CHUCTEM METOJIOM JIEKOMITO3ULINN.

ABTOHOMHOE YIIpaBJIEHHE B MHOTOCBSI3HBIX cUcTeMax. [[puHIuUI ABYyXKaHAIbHOCTH.

JupakTruueckue eANHUIIBI TUCIUTUTHHBI «[{ugpossie cucmemul ynpasieHus»:

a.

b.

d.

Ilonmyyenue pEKyppeHTHBIX COOTHOIUIEHHMH METOJOM JUCKPETHO-aHAJIOTOBOTO
MOJEIIUPOBAHUS.

[TpencraBnenne HenpepwiBHOro [IW/I-perymsitopa B uudpoBoM BHJIE, peaklus
muppooro [IM]J] perynstopa Ha eAMHWYHOE BO3JACWCTBUE, MoaUDUKaIIH
uudposoro [MU]] perynsropa.

[TapameTrpuuecku - ONTUMHU3UPYEMBIE DPETYJISATOPbI, UX OCOOCHHOCTH W IpaBUia
HaCTPOUKHU.

KommneHcaloHHble perynsTopbl, METOJIMKA CHHTE3a K OCOOCHHOCTH.

ZII/II[aKTI/I‘IeCKI/Ie CAWMHUIBI JTHUCITUITIINHBI ((AGI’I’lOMCZmuS’MpO@ClHHble cucmembsvl ynpaejleHus
}zdeprmu OHepeemuUdeCKuUMU yYCmanoBKaAMU:

a.

3anucaTh YpaBHEHHMsS HEUTPOHHOM KHWHETHKH SJAEPHOTO PEAKTOpa B TOYEHYHOM
npubimxeHnu. OnpenenuTh Mo HUM MepeJaTouHyl0 (YHKIHMIO peakTopa ¢ y4eToM
OJHOU YCPETHEHHOM TPYIIIIbI 3ala3/IbIBAIOIINX HEUTPOHOB.

CocCTaBUTh CTPYKTYPHYIO CXEMY YIpaBJIEHHS MOIIHOCThIO peakTopa BB3IP-1000.
Omnucats B3aumoercTaue 6iokoB AKHII, APM-5, POM-2, 3I'CP.



Jluneitnas u peneiiHas CAY womHocTH peaktopa. IlpencrtaBuTe CTpyKTypHBIE
cxeMbl CAY. JlaTh onucaHue 3J€MEeHTaM CTPYKTYPHBIX CXEM JIMHEWHOW U PeIeiHON
CAY.

Cucrema aBapuiiHOW 3amuThl peaktopa BBOP. Onwucate pexumbl aBapuilHON
sanutel BBOP-1000: A3, I13-1, I13-2.

5. I[I/I,I[aKTI/ILIeCKI/IC CAWHUIbI OHUCIUITIIINHBI <<A6m0Mamu3up06aHHbze cucmembsvl ynpaejleHus
MexHol02uU4eCKuUmMu npoyeccamu ﬂdepHoeo MONIUBHO20 YUKIAN:

a.

3anucaTth ypaBHEHUS HEUTPOHHON KUHETHKHU SIIEPHOTO peakTopa B TOUYEYHOM
npubmkeHnd. OnpenenuTh 0 HAUM MEePEAaTOYHYI0 (DYHKIIUIO peakTopa ¢ y4eToM
OJIHOI YyCpeTHEHHO! IPyIIIbI 3aa3/IbIBAIOIINX HEHTPOHOB.

CocTaBUTh CTPYKTYPHYIO CXEMy YIpaBJICHHs MOIIHOCTBhIO peakTopa BBOP-1000.
Omnucarts B3aumogericteue 6iokos AKHII, APM-5, POM-2, 3I'CP.

Jluneitnass u peneiinas CAY womHoctu peakropa. IlpencraBuTe CTpyKTypHBIE
cxeMbl CAY. JlaTh onrcaHue 3JeMeHTaM CTPYKTYPHBIX CXEM JIMHEHHOW U PeJICHOMN
CAY.

Cucrema aBapuiiHOM 3amuThl peakropa BBDOP. Onucate pexumbl aBapuiHON
sanutel BBOP-1000: A3, I13-1, I13-2.

6. JlmmakTUdeckue CAMHMIBI AUCIHUIUIHHBI «Co8pemeHtble KOMNbIOMeEpPHble MEXHON02UU 6
asmMoMamu3uUpPOBAHHbIX CUCMEMAX YNPAGLEeHUS MEXHOA02UYECKUMU NPOYECCaAMU:

a.

b.

YpoBuu ¢ynkuuonansHoil opranuzanuu ACY TII. TpeGoBaHHS K CUCTEMHOMY H
npuKIagHoMy TnporpaMmMmHomy obecriedenuto ACY TII. [lonstue peanbHOTO
BpeMeHU. CTpyKTypa U OCHOBHBIE XapaKTEPUCTUKH OIEPALUOHHBIX CHUCTEM
peanbHOrO BPEMEHU.

Haznauenne, ctpyktypa u ocHoBHble ¢GyHKimH SCADA-cuctem. Pa3spaborka
rpadudeckoro uuTepderica onepaTopa aBTOMaTU3UPOBAHHON cHcTeMBbl. TpeboBaHus
unxenepHoit ncuxonorun u 'OCT k uHpopMamoHHoN Moenu 00BEKTa

7.  JlunakTuueckue eIUHMLbI JUCUMIUIMHBL «Teopus ungopmayuu u ee npunodceHue 8
ABMOMAMUZUPOBAHHBIX CUCTNEMAX):

a.

OHTpOINUs CIIy4alHbIX OOBEKTOB C JUCKPETHBIM M HENPEPHIBHBIM MHOXKECTBOM
BO3MOJKHBIX COCTOSIHUN. EAMHHUIIBI U3MEPEHUs] SHTPONUU U €€ OCHOBHBIE CBOWCTBA.
CBs13b MEX]ly SHTPOIIUEH U KOJIUYECTBOM MH(POPMAIIH.

[Tonstne xommuectBa uHpopmauuu. KommuectBo uupopmanuu no P.Xaptau wu
K.Illennony. OrpaHudeHusi, B paMKax KOTOPBIX BBIBEJI€Hbl JaHHbIE OLIEHKHU
KoJIn4ecTBa MH(OpMAIUH.

OmnpeneneHne HMHTEPBAJIOB BpPEMEHHOIO KBAHTOBAHUS HENPEPHIBHOIO CHUTHAIA
(pyHKIIMM) Ha OCHOBAaHMM  YACTOTHBIX, BPEMEHHBIX M  CTaTUCTHYECKUX
XapaKTepUCTUK KBAHTYEMOI'O CUTHAJa, CO/Iep >KaHUe JaHHBIX METO/I0B.

OOume  NOpUHIMIBL  MOMEXOYCTOWYMBOrO  KoaupoBaHus.  KomnuecTBeHHbIE
XapaKTePUCTUKU IOMEXOYCTOMYMBOCTU KOJ0B. Coaiep:kaHuEe METO0B IPYIIIIOBOrO U
LIUKINYECKOTO KOJUPOBAHUS.

TunoBble CTPYKTYypbl HW3MEPHUTENBHBIX KaHAJIOB. OJEMEHTbI, COCTaBJISIOIINE
CTPYKTYpy H3MEPUTENBHOIO KaHajla HUX XapaKTepUCTUKH, THUIBI, MPHUHLUIIBI
noctpoeHus. [Tomexu B M3MEPUTEIBHBIX KaHAIAX U CIIOCOOBI X YCTPaHEHUS.

8. I[HI[E[KTI/I‘-ICCKI/IC CANHUIIbI JAUCHUITIINHBI «Memoowi KOHmMpOJiA MEeXHON102UYeCKUX
napawempoe ﬂ()eprzx IHepzceMUYEeCKUX YyCMaHOB0K» .

a.

b.

[TpoMbllIeHHBIE METOABI M3MEpeHus Temneparypbl. OnMcaTe NPUHLOUIBL HX
JNEUCTBHSL U METPOJIOTUYECKNE XapPAKTEPUCTUKU. [IpOBECTH CpaBHUTENbHBIA aHAIN3
JTAHHBIX METOAOB. M310XKUTh JOCTOMHCTBA U UX HeZocTaTku. O0IacTh MPUMEHEHHUS.
CoBpeMeHHBIE IYTH MOBBILIEHUS X METPOJIOTMYECKHX XAPAKTEPUCTHUK JAaTYMKOB
TEMIIEPATYPBL.

[IpombIlUIEHHBIE METOABI M3MEpPEHUs JaBJIeHHsA. VI310KWTh NPUHLUI JEHCTBUS
NpUMEHSEMBIX JJIi M3MEpeHHs JaBleHus npeoOpas3oBaTeneil aedgopmanuu.



C.

d.

e.

IIpoBecTH CpaBHUTEIBHBIA AaHAIU3 METPOJOTMYECKUX XapaKTEPUCTUK CEPUIHO
BBIIIYCKAEMBIX [JaTYMKOB JaBJICHHA. M3II0KNTH NOCTOMHCTBA M HMX HENOCTATKH.
CoBpeMEHHbIE IIYTH TOBBIIIEHUS METPOJIOIMYECKUX XapaKTEPUCTUK JaTUYUKOB
JaBJICHHUS.

[TpoMbIlITIEeHHBIE METOJBI M3MEPEHUs: 00BEMHOr0 pacxoja >KuAKocTH. Omnucarb
IIPUHLMIIBL JEUCTBUSL M METPOJIOTMYECKHE XapaKTEPUCTUKU JaHHBIX METOZOB.
[TpoBecTr cpaBHUTENBHBIN aHAIN3 X JOCTOMHCTB U HEAOCTATKOB. YKa3aTh 00J1aCTh
IIPUMEHEHHS] PACCMATPUBAEMBIX TaTYMKOB.

[IpoMbIlIUIEHHBIE METOABI M3MEPEHHs MacCOBOIO pacxoda JKUIAKOCTU M Trasa.
Onucarb NPUHLMIBL JEHCTBUS M METPOJIOTMYECKUE XAPAKTCPUCTUKU JTaHHBIX
MeronoB. IIpoBecTu CpaBHUTENBHBIM aHaIUW3 MX JOCTOMHCTB M HEIOCTATKOB.
VYkazarh 00J1aCTh UX IPUMEHEHMSL.

[IpoMbIllUIEHHBIE METOABI H3MEPEHUS YPOBHS KUIAKUX M CBIIYYMX BEILIECTB.
Onucarb NPUHLMIBL JEHCTBUS M METPOJIOTMYECKUE XAPAKTCPUCTUKU JTaHHBIX
MeronoB. IIpoBecTw CpaBHUTENBHBIM aHaIU3 MX JOCTOMHCTB M HEJNOCTAaTKOB.
VYkazaTh 00J1aCTh IPUMEHEHHS paCCMaTPUBAEMbIX JaTUUKOB.

9. JlupgakTHYeCKHE EeAWHUIBI  JUCHHMIUIMHBI  «Memoovl  KOHMpONsi — MexXHOI02UYECKUX
nepeMeHHbIX 8 NPOU3B0OCMEAX SIOEPHO20 MONIUBHO20 YUKIAY:

a.

HpOMI)IHIJICHHI)IC MCTOABI HU3MCPCHHUA TCEMIICPATYPHI. Omuncartb IMPUHOMUIIBL HX
JCUCTBUSL M METPOJIOTUYECKUAE XapaKTePUCTUKU. [IpoBecTH CpaBHUTEIbHBIN aHAIN3
JaHHBIX METOIOB. Nznoxuts JOCTOMHCTBA U UX HEAOCTATKMH. O6HaCTI> IMPUMCHCHUA.
CoBpeMEHHBIC TYTH TOBBIIICHUS UX METPOJIOTMYCCKHX XapaKTEPUCTHK JaTYMKOB
TeMIepaTypsl.

[TpoMBINIITICHHBIE METOJBl W3MEPEHUS NaBJICHUS. 3II0KUTh NPUHIUI JICHCTBHS
NPUMCHSIEMBIX JUISI HM3MEpPEHHUs JaBJICHUsS TpeoOpaszoBareneid  naedopMaruu.
[IpoBecTH CpaBHHUTENBHBIM aHAIW3 METPOJIOTMYCCKUX XaPAKTEPUCTUK CEPHIHO
BBIITYCKACMBIX JAaTYWMKOB JaBJICHHA. N3noxuts JOCTOMHCTBA MW HUX HCEOOCTATKH.
CoBpeMEHHBIC MyTH TOBBIIICHUS METPOJOTHUECKUX XapaKTEPUCTUK JIaTYHMKOB
JIaBJICHUSI.

[TpoMbINIIICHHBIE METOJBI WU3MEPEHUsT O00BEMHOro pacxoja >KuAKocTd. Omnucarb
IIPHUHIHIIBI ﬂeﬁCTBHH U MCTPOJIOTHYCCKUC XAPAKTCPUCTUKU JaHHBIX METOIO0B.
[TpoBecTH cpaBHUTENBHBIN aHAN3 UX JOCTOMHCTB M HEOCTAaTKOB. YKa3aTh 00J1acTh
IMPUMCECHCHUS PACCMATPHUBACMBIX JaTYUKOB.

[IpoMBIIITIECHHBIE METOABI HM3MEPEHUs MacCOBOTO pacxoJa JKUIKOCTH MW Tasa.
Omuncarb IMPUHIIMUITBI I[eI\/'ICTBI/Iﬂ U MCTPOJOTMYCCKUC XAPAKTCPUCTUKH JaHHBIX
meronoB. [lpoBecTH CpaBHUTENBHBI aHAIM3 WX JOCTOMHCTB M HEIOCTaTKOB.
VYkazarb 0051aCTh X TPUMEHEHUSI.

[TpOMBINITICHHBIE METOABl M3MEPEHHS YPOBHS JKUIKUX M CBHITYYUX BEIIECTB.
Omucarb IMPUHIIMUITBI I[eI\/'ICTBI/Iﬂ U MCTPOJOTMYCCKUC XAPAKTCPUCTUKH JaHHBIX
meronoB. [lpoBecTH CpaBHUTENBHBI aHAIM3 WX JOCTOMHCTB M HEJIOCTaTKOB.
Vka3zath 00JIaCTh IPUMEHEHHUS pACCMATPHUBAEMbIX JTATYNKOB.

10. JIupmakTudeckue €AMHUIBI AUCHUTLIUHBL «Cmamucmudeckue Memoovl KOHMPONs U
VIPAGTEHUSLY

a.

b.
C.

d.

Cratuctuueckue METObl IUIAHUPOBAaHUS 3KCIEpUMEHTOB. OCHOBHBIE TEPMUHBI U
nousTus. [lapamerpsl ontuMuzanuu U ux kiaccuduxanus. OaxkTopsl, TpeboBaHMUs,
npeabsBisieMble K HUM. Mozienb 00bekTa.

CrarucTuyeckue OIeHKH KadecTBa paboThl CUCTEM aBTOMATHYECKOTO YIIPaBICHUS.
[TocTpoeHne MaTpull IUNIAHUPOBAHUSA MOJHOTO (PAaKTOPHOTO SKCIEPUMEHTa TUMa 2n.
CaoiicTBa MaTpuubl mianupoBanus [1®D tuna 2n. Beruncnenue Ko3QppuueHToB
JMHENHOTO ypaBHEHUs perpeccuu no miuanam [1PD tumna 2n.

Craructuyeckre MeTOJIbl MOCTPOCHHUS JAMHAMUYECKUX MOJee MPOMBIIIICHHBIX
00BEKTOB YIIPABICHHUS.



e.

[TpoBepka afekBaTHOCTH JHHEWHOro ypaBHeHHs perpeccuu. OcobGenHoctu IIDD
IIPY Pa3HOM YHCIIE NapaJIICIIBHBIX ONBITOB

Peanusanus JKCIIEPUMEHTA. Pacuer OLINOKH, OIIbITa (mucniepcun
BOCIpou3BoAUMOCTH). Pacuer k03 uiineHToB TUHEHHOr0 ypaBHEHMs PErpecCHH:
unes MHK, Meroinka cOCTaBiIe€HHs] CUCTEMBl HOPMaJIbHBIX YPaBHEHUHN IO MaTpULE
IUTAHUPOBAHMS U Ta0IuLEe HAOIIOJCHUH.

11. I[I/II[aKTI/I‘-IeCKI/IC CANMHUIbI JHUCHUITINHBI «Qﬂekmpuuecmte SJ1eMEHRMDbl cucmem
asmomamudecKoco ynpaeilenus» .

a.

b.

CrpykrypHas cxema ACY, e€ snemeHTHl U XapakTepuctuku snemeHta ACY Ha
pUMeEpe YCHIIUTEIIS JIEKTPUUYECKOr0 CUTHAIA.

Wnentuduxamms o0bexTa ynpasneHusi. OCHOBHbIC MOHATHS 1 METOIBI.
TUpUCTOPHBINA NPUBOJ MOCTOSHHOIO TOKA, €r0 MPUHLUI JEHCTBUS, JOCTOUHCTBA U
HEJIOCTaTKHU.

. :‘)J'IGKTpI/ILIeCKI/Ie ABUTaTCIIv, IMPUHIUIIBI ,HeflCTBHH, XapaKTCPUCTHUKU, JOCTONHCTBA H

HCOOCTAaTKH.

12.  JlupakTUyecKue eIMHUIIBI JUCIUIUTHHBI «Mukponpoyeccopuvle cucmembiy:.

a.

b.

MukpormnponeccopHas CUCTEMa, IOHATHUS, CTPYKTYypa, OCHOBHBIE IPUHIUIIBI
opranuzanuu. OnpeneaeHue MUKpOIpoLeccopa, MUKPOKOHTPOJLIEpa.
[TocnenoBarenbHOCTH pabOTHI MUKPOIIPOIIECCOPA HA MPUMEPE TUITOBOM KOMaHBI (C
WCIIOJIb30BAHUEM YIPOILUEHHBIX CTPYKTYPHBIX CXEM YCTpPOMICTBA YIpPABJICHMS,
apu(METUKO-IOTUYECKOT0 YCTPOMUCTBA U TUIIOBOM CTPYKTYPHI MHKPOIIPOIIECCOPA).
OnepaTuBHOE  3allOMUHAIONIEE  YCTPOMCTBO, IOCTOSHHOE  3allOMUHAIONIEE
ycTpoiictBo.  CTtaTHdeckue  3allOMUHAIOIIME  ycTpoilcTBa.  [luHamuueckue
3anoMHUHaroUMe ycrpoictBa. OCHOBHBIE XapaKTEPUCTUKU U IPUHIUI ACHCTBUSI.

. OCHOBHBIC IPUHIUIIBI OPTaHU3AIMH BBOAA/BBIBOJIA M X ocoOeHHOCTH. VHTEpdeiic

BBOJIa/BBIBOJIa B MHUKpOIpoLeccopHOil TexHuke. [lapamnensHas mepenada JaHHBIX.
[TocnenoBarenbHas CHHXpPOHHASI M1 ACHHXPOHHAS TIepeiaya JaHHBIX.
OnHOoKpUCTaNbHBI MUKPOKOHTpOILIEp. [IporpamMmmupoBanue MUKPOKOHTPOIIIIEPOB U
Cpe/CTBa JIJIsl CO3JIaHUS U OTJIAJIKH MPOTPAMM.

13.  Jlupmaktudeckue eTuHUIIbI AUCUUILTUHBI «MUKponpoyeccopHoe ynpasieHue:

a.

b.

MukpornponeccopHas CUCTEMa, TOHATHS, CTPYKTYypa, OCHOBHBIE IPUHIUIIBI
opranuzaiuu. OnpeneneHue MUKpoIpoleccopa, MUKPOKOHTPOJLIIEpa.
[TocnenoBarenbHOCTH pabOTHI MUKPOIIPOIIECCOPA HA MPUMEPE TUITOBOM KOMaHBI (C
HCIIOJIb30BAHUEM  YIPOIUEHHBIX CTPYKTYPHBIX CXEM YCTPOWMCTBA YIIPABICHUS,
apu(METUKO-TIOTUYECKOT0 YCTPOUCTBA U TUTIOBOU CTPYKTYPHI MHKPOIIPOIIECCOPA).
OnepaTuBHOE  3allOMUHAIONIEE  YCTPOMCTBO,  TMOCTOSHHOE  3allOMHUHAIOIIEE
ycTpoiictBo.  CTraTWdeckue  3allOMUHAIOINIME  ycTpoilicTBa.  JluHamMuueckue
3anoOMHUHaroIMe ycTpoiicTBa. OCHOBHBIE XapAaKTEPUCTUKU U MPUHIIMI I€UCTBHUS.

. OcHOBHBIE MPUHIMIIBI OPTaHU3AIMK BBOJIA/BbIBO/Ia U UX ocobeHHocTH. HTEepdeiic

BBOJ1a/BbIBOJIa B MUKpOIIpoIieccOpHOi TexHuKe. [lapannenbHas mepenavya JaHHBIX.
[TocnenoBarenbHasi CHHXpOHHAS M aCHHXPOHHAs Iepeiaya JaHHbIX.
OpnHoKpucTanbHBI MUKPOKOHTpOJLIEp. IIporpaMmmupoBanne MUKpOKOHTPOJIIIEPOB U
CPEJCTBA JJIsl CO3/IaHUS U OTJIAJKH MPOTPAMM.

14, I[HI[E[KTI/I‘-ICCKI/IC CAHUIbI AUCIUIIINHBI «Cpedcmea asmomamusayuu U npu60pbl
KOHMPOJIAA XUMUHYECKO2O npous’eo()cmea»:

a.

Bemonnenne cxemsr aBromaruzammu (PCA mo 'OCT 21.404-85) paszBepHyTHIM
crocoboM, MPUBECTH MPUMEP € 7-10 pa3IMYHBIMU H3MepeHusMu (2 mpubdopa Mo
MECTY, 5 Ha IIIUTE).

Ucnonuutensublie ycrpoiictBa CAP (PO u UM): anexTpuueckue, THEBMaTHUYECKHUE U
rujpaBiuyeckue (MPUHLUUN JEHCTBUS, JTOCTOMHCTBA W HEJOCTaTKH, 0O0JIacTh
NpUMEHEHHUs ). XapaKTePUCTUKHU JIPOCCEIbHBIX PErYIHPYIOIMINX OPraHOB.



15.

16.

C.

d.

ABToMaruueckue perynsTopsl. Knaccudukanuss aBTOMAaTHYECKUX PETYISTOPOB.
JIvHeiHbIe M TO3ULIMOHHBIE PETYIISITOPHI.

VYCIIoBUSL CHATHS MEPEXOJHON XapakTepUCTUKH. VAEHTU(UKAIUS CTaTUYECKOTo H
acTaTMYeCKOro oO0beKTa MO KpUBOM pasroHa. Bwibop Tuma aBTOMaTHYECKOTO
perynaropa.

TpeboBanusi Kk mpubopaM KOHTpoJia (kKiacc ToYHOCTH (0003HaUeHwUs, GopMyIibl),
qyBCTBUTEIBHOCTh, IOPOT YYBCTBUTEIBHOCTH, OBICTPOACUCTBHE, HAJCKHOCTB).
[IpoMbIlIIEHHBIE METOJBI HW3MEPEHHUS] KHUCIOTHOCTH, IUIOTHOCTH, BIIQXHOCTH,
KOHLEHTPAallUl JUAKOCTU U Ta30B HAa XUMHUYECKOM IIPOM3BOJACTBE AaTOMHOM
MPOMBINUIEHHOCTH. V3J10KUTh MPUHIIMIIBI IEUCTBUS (CXeMa U MOSCHEHUE).

JunakTudeckue eIMHULBI JUCHUILUTUHBL  «[Ipeobpazosanue cuenanog 6 usuyeckux
VCMAHOBKAX Y.

a.

Omnucare Bce M3BECTHBIE CXEMbI M PEXHMBI PabOThl YCHUJIMTENBHBIX KacKaJloB Ha
OUIIOJIAPHBIX TPAH3UCTOpAx; MEPEYUCIUTh HUX JOCTOMHCTBA U HENOCTATKU; IaThb
MOSICHEHHSI O NPUMEHUMOCTH Ka)XJI0r0 M3 HUX IPU IPOEKTUPOBAHMM YCTPOWCTB
yIpaBiIeHus, IpeoOpa3oBaHus U Mepelaun AIEKTPUUECKUX CUTHAJIOB.

Omnwucare Bce M3BECTHBIE CXEMBI M PEKUMBI PaOOTHl YCHIIMTEIBHBIX KacKaJloB Ha
MOJIEBBIX ~TPAH3UCTOPAaX BCEX TUIOB M KOMOMHHMPOBAaHHBIX TPaH3UCTOPAX;
MEPEYUCIIUTh UX JIOCTOMHCTBA U HENOCTATKH; JaTh MOSICHEHHUS O HPUMEHUMOCTU
KaX/10T0 U3 HUX NPHU NPOEKTUPOBAHUM YCTPOMCTB YIpaBIeHUS, IpeoOpa3oBaHus U
nepeiayu dJIEKTPUUECKUX CUTHAIOB.

OnepanoHHbIH YCUJIUTENb (onpenenenue, napameTpsl, YIpOLIEHHAs
SKBMBAJIEHTHAas  cxeMa, o0Oo3HaueHue). OCHOBHBIE  CXE€Mbl  BKJIKOYECHMUS
OIIEPALIMOHHOTO YCUIUTENS (CXEMBI, TapaMETPhl C BHIBOJIOM 3aBUCUMOCTEH).
[IpeoOpa3oBarenin Ha OMNEPAMOHHBIX YCHIUTENsSX (auddepeHnupyommue |
UHTETPUPYIOIIME  YCTPOWCTBa, MpeoOpa3oBaTeiad  HANPSDKEHHUE-TOK U TOK-
HanpspkeHue). WX cxembl, npuHOUO JEHCTBUS, XapaKTEPUCTUKH (C BBIBOJOM
¢dbopMyi1) U IPUMEHEHUE B YCTPOWCTBAX yNpaBlIeHUs, IpeoOpa3oBaHMs U Iepeaadn
ANEKTPUUYECKUX CUTHAJIOB.

Tpurrepsl, CUETYHKH, PErucTpsl, mdpaTopsl/gemmdpaTopsl,
MYJIbTHIUIEKCOPBI/IEMYTbTUILIIEKCOPBI (ompenenenus, 0003HaueHus,
Kjaccu(uKanus, TPUHIUI PabOThl M NPUMEHEHHWE B YCTPOMCTBaxX YIpaBlieHUS,
peoOpa3oBaHus U Nepeaun MEKTPUUECKUX CUTHAIIOB).

[ludpo-ananoropele U  aHaJoOro-UQpoBble MNpeoOpa3oBaresnn (ONpeneseHus,
0003Ha4YeHMsI, NPUHLUI padOThl, MNPUMEpPHl pealu3allud W TMPUMEHEHHE B
YCTPOMCTBAxX yIpaBJieHUs, IpeoOpa30BaHus U Nepeaayn IEKTPUUIECKUX CUTHAIIOB).

JlunakTudeckue eAWHHIBl AUCHHMIUIMHBL «[Ipeobpazosanue cucHanog uzmepumenbHoll
ungopmayuuy:

a.

Onucath Bce M3BECTHBIE CXEMBl M PEKUMBI PaOOTHl YCHJIMTENbHBIX KACKaJIOB Ha
OMIOJIAPHBIX TpaH3MCTOpaXx; MEPEYUCIUTh MX JOCTOMHCTBA U HEIOCTATKH; JaTh
MOSICHEHUSI O NMPUMEHUMOCTH KaXJOr0 U3 HUX IPU NPOEKTUPOBAHUU YCTPOMCTB
yTIpaBJIeHUs, IPeoOpa30BaHus U Nepeauu EKTPUIECKUX CUTHAIIOB.

Onucath Bce M3BECTHBIE CXEMBl M PEKUMBI pPaOOTHl YCHJIMTENbHBIX KAaCKaJIOB Ha
MOJIEBBIX ~ TPAH3UCTOPAaX BCEX THUIIOB W KOMOWHUPOBAaHHBIX TPaH3UCTOPAX;
NEPEYUCIIUTh UX JOCTOWHCTBA M HEAOCTAaTKU; J1aTh MOSCHEHUS O MPUMEHUMOCTHU
KaX/I0T0 M3 HUX IPU MPOEKTHUPOBAHUHU YCTPOMCTB yHpaBieHUs, TpeoOpa3oBaHus U
nepesavn MEeKTPUYECKUX CUTHAIOB.

OnepannoHHbIN YCHJIUTEIND (onpenenenue, napaMmeTpsl, YIPOIEHHAs
SKBUBAJIEHTHas  cxema, o0o3HaueHue). OCHOBHBIE  CXEMbl  BKJIIOYEHHUS
OTIEPALIMOHHOTO YCUIIUTENS (CXEMBbI, TapaMeTPhl C BBIBOJIOM 3aBUCUMOCTEH).
[IpeoOpa3zoBaren Ha ONEPALMOHHBIX yCUIUTENAX (AuddepeHuupyoomue u
UHTETPUPYIOIIME  YCTPOWCTBA, MpeoOpa3oBaTeNd  HAMNpPSHKEHHE-TOK M TOK-



HanpspkeHue). WX cxeMbl, TpUHIWI JACHUCTBUS, XapaKTEPUCTHUKU (C BBIBOAOM
dbopmys) ¥ IpUMEHEHUE B YCTPOWCTBAX YIpaBJIeHUs, MPeoOpa3oBaHus U TEpeaadn
AIIEKTPUYECKUX CHTHAJIOB.

e. Tpurrepsl, CUETUYUKH, PETUCTpHI, udparopsl/gemudpaTopsl,
MYJIbTHILIIEKCOPBI/AEMYIbTUILIEKCOPBI (onpenenenus, 0003HaueHMS,
KJaccu(pUKalus, MPUHIUN pabOThl W MNPUMEHEHHE B YCTPOMCTBAX YIPaBIICHUSA,
npeoOpa3oBaHus U Mepeaadu dJICKTPUIECKUX CUTHAJIOB).

f. Iudpo-anasoroBeie u aHanoro-uupoBbie MpeoOpaszoBaren (ONpeaeIeHus,
0o003HaYCHMsI, TPUHOHUI pPabOThl, TPUMEPHl pealu3alud ¢ [PUMCHCHHE B
YCTPOMCTBAX yIpaBJIeHUs, TPEOOPa30BaHUS U NIEPeaun AIEKTPUUECKUX CUTHAIIOB).

17.  JlunakTudecKkue eIuHUIBI JUCHHUILTUHBI «nexmponuxa 1.3»:

a. DHepreTHYecKue YypPOBHU M 30HBI B IPOBOJHUKAX, IMOJYIPOBOJHUKAX U
TUAJICKTpUKaXx. MexaHu3M COOCTBEHHOM UM MPUMECHOM 3JIEKTPONPOBOIHOCTH
MIOJIYTIPOBOTHUKOB.

b. Pabora pn-nepexoja B mpsMOM M OOpaTHOM HarmpabiieHUU. [10TynpoOBOAHUKOBBIC
IUOJ W CTaOMIUMTPOH (YCTPOHCTBO, MPUHLHUI padoThl). OAHOMONYEPUOAHBIN U
JBYXTIOJNYIICPUOIHBIA  BBIIPSMUTENIb,  MapaMETPUYCCKH  CTA0WIM3aTOp  HA
CTaOUIUTPOHE (CXEMbl, IPUHIIUI PAabOTHI, XapaKTEPUCTUKH, BpEMEHHBIE JTUarpaMmbl
paboThI).

C. bunonspuslii TpaH3ucTOp (YCTPONCTBO, MPUHIIUI PAOOTHI, XaPAKTEPUCTUKH).

Kackan ¢ o6meii 6a30ii (cxema, XapaKTepUCTHKH, T-00pa3HbIe CXEMBI 3aMEIICHHS ).

e. Kackag c oOmwmm sMuTTepoM (cxema, XapakTepUCTUKH, T-o0pa3Hble CXEMbl
3aMEeIICHHUS ).

f. Onpenenenvie u craOWiu3amMs IOJOXKEHUS paboyeid TOYKKM  OHITOJIAPHOTO
TPaH3UCTOpA HAa IPUMEPE KACKaAa C OOIIUM SMUTTEPOM.

e

1.3. Metoauka oLeHKHA

buners! k sx3amMeny GOpMUPYIOTCS U3 BOIPOCOB, IPUMEPBI KOTOPHIX MPEICTABICHBI B ITYHKTE
1.2. buner coaepKUT TPpU TEOPETUUECKUX BOMPOCA, KOTOPHIE BHIOMPAIOTCS CIy4ailHBIM 00pazoM U3
MEPEYHs BOIPOCOB B COOTBETCTBUU C TEMATHUKOW AMIAKTUYECKUX €AMHUI] TUCHUIUIUH «OCHOBBI
TEOPUM YNpaBJIeHUS (PU3MUECKUMH YCTaHOBKaAMM», «AJANTUBHBIE CHUCTEMbl YIPABICHUSY,
«udpoBeie cHUCTEMBI YIpaBIEHHS», «ABTOMATU3UPOBAHHBIE CHCTEMBI YIPABJICHUS SIACPHBIMU
SHEPIreTUUYECKUMHU YCTaHOBKAMU, «ABTOMAaTU3UPOBAaHHbIE CHCTEMBI yIIpaBlIeHUS
TEXHOJIOTUIECKAMH TPOIECCAMU SJIEPHOTO TOIUTMBHOTO ITMKIa», «COBPEMEHHBIE KOMITBIOTEPHBIC
TEXHOJIOTUM B aBTOMAaTU3MPOBAHHBIX CHCTEMax YIpPaBJIEHHUS TEXHOJIOIMYECKMMHU IpOIeccaMm»,
«Teopust HHGOPMAITUH U €€ TPUIIOKEHUE B aBTOMAaTH3UPOBAHHBIX CUCTEMax», «MeToIbI KOHTPOJIS
TEXHOJIOTUYECKHUX MapaMeTpOB SIIEPHBIX HHEPreTHUECKUX YCTAHOBOK», «MeToabsl KOHTPOJIS
TEXHOJIOTHYECKAX  TIEPEMEHHBIX B  MPOW3BOJACTBAX  SACPHOTO  TOIUIMBHOTO  ITUKIIAY,
«CTaTUCTUYECKHE METOAbl KOHTPOJISl W YHpPaBICHUA», «DJIEKTPUUYECKHUE DIEMEHThl CHUCTEM
aBTOMATHYECKOTO  YIpaBlIeHHS», «MUKPOIPOIECCOpHBIE CUCTEMBI», «MUKpOIpoIeccopHOe
ympasieHue», «CpeacrBa aBTOMAaTH3alMM M MPUOOPBI KOHTPOJIE XUMHUYECKOTO IPOM3BOJCTBAY,
«IIpeoOpazoBanue curHagoB B (usnyeckux ycraHoBkax», «[IpeoOpazoBaHue CHUTHAIOB
M3MEpUTENbHON nHpopManuny, «eKTpoHuKa 1.3».

DK3aMeH TMPOBOAMTCS B THCHMEHHOM BHJE. BpeMs TIOATOTOBKM TMOCIE MOTYYCHHUS
HK3aMEHaIlMOHHOT 0 Ousera 2 yaca. MTorosas oleHKa 3a TOCYAapCTBEHHBIN 9K3aMEH BBICTaBIISETCS
B COOTBETCTBHUH C KPUTEPHSIMHU, TIPUBEICHHBIMH B 1I. 1.4,

1.4. Kpurepuu oneHku:

[lo pe3ynbraraM OTBETOB CTyAEHTa Ha BOMPOCHl OWJIeTa W JOIMOJHUTENbHBIE BOMPOCHI
(yTouHsAOIIME CYTh OTBETa) TOCYJAapCTBEHHAs JK3aMEHALIMOHHAs KOMHCCHUS  OIICHHBAET
c(OpMUPOBAHHOCTH KOMITETEHIHII:

Kputepun onenxu I'9 CooTBercTBHE Jlnanason 6a110B
TPAaAULIMOHHOIN OLleHKe

CTy#eHT TNpaBWIBHO W TIOJHOCTHIO OTBETHJ Ha BCE «OTmaHO) 90-100




BOITPOCEHI 9K3aMCHAIlUOHHOTI'O 6I/IJ'IeTa, a TaKXeE
AOMOJHHUTCIBHBIC BOITPOCHI, YTOYHAIOINNWEC CYTh OTBECTA, YEM
ITOKas3aJl BJIaACHUC BCEMHU IIPOBEPIACMBIMHU KOMIICTCHIUAMN

CTyaeHT TOJIHOCTBIO OTBETHWJI Ha BCE  BOIMPOCHI
HK3aMEHALIMOHHOTO OuiieTa, HO HEeJOCTaTOYHO Pa3BEepHYTO,
YeM TI0Ka3ajl JIOCTaTOYHOE BIAJCHUE OOJBIIMHCTBOM
MIPOBEPSEMBIX KOMIETEHIUN

«Xopormo» 70-89

CTyaeHT B 1EJIOM MpaBUIBHO OTBETWJ MHHHUMYM Ha JIBa
Bompoca Owuiera, 3HAHMS HE CTPYKTYpUpPOBaHbl U
MOBEPXHOCTHBI, YE€M IIOKa3aJl HEIOCTATOYHOE BIAJCHUE
OO0JIBIIMHCTBOM MPOBEPSIEMBIX KOMITETEHITHIH

«Y IOBIL» 55-69

CTyneHT TpaBUIBLHO OTBETHJI HE Oojiee 4YeM Ha OJWH

BOIIPOC ~ DK3aMEHAIMOHHOTO  Owiera, dYeM  IoKazal
OTCYTCTBUE BJIaJICHUSI  OOJBIIMHCTBOM  IPOBEPSEMbBIX
KOMIIETEHIINH

«HeynoBm.» 0-54

2. ITacnopT BBINYCKHOI KBaJIU(UKANMOHHONH PadoThI

O6o6mennas crpykrypa 3aummTtel BKP mo wnampasnenuto 14.05.04 «Dnektponuka u
aBTOMaTHKa (DU3HYCCKHX YCTaHOBOK» (crermanusaius «CHCTeMbl aBTOMATH3aIUMK (DU3HYSCKUX

YCTAHOBOK U UX 3JICMCHTBD)

KOM“I::gHu““ HaumeHoBaHue KOMNIETEHIMH I:colilole’fz,:l())-r(?;‘[a Pazgesnl u 3Tansl BKP
YHuBepcaabHble KOMIIETEHIINU
Crioco0OeH OCyIIeCTBIATh KPUTHUSCKUI P1 Brinonnenue AQHAIUTUYECKOTO 0030pa,
aHanu3 NPOOJICMHBIX CHUTyalWil Ha TEOPETHYECKOr0  aHaiu3a, (OPMUPOBAHHE
OCHOBE CHCTEMHOTO oAX0/a, TIepeyHsl 3a/1a4, PELICHHE KOTOPHIX MO3BOJIUT
VK(Y)-1 BBIpa0aThIBaTh CTPATErHIO NEHCTBUH JOCTHYb TIOCTAaBICHHON B 3aJaHUM LEIH.
IMpoxoxnenune MIPOLEAYPHI BHEIITHETO
PeLeH3UPOBaHus, MpeIBapUTEIbHON 3alUTHI
BKP wu 3amuter BKP B TNocymapcTBeHHOIM
9K3aMEHALlMOHHOM KOMHUCCHUU.
CriocobeH ympaBisTh INPOEKTOM Ha P7 ®dopmupoBaHUe IIaH-TpaduKa IIAHUPYEMBIX
YK(V)-2 | Bcex 3Tamax ero >KM3HEHHOIO I[HKJIa paboT, exxeHeIeNbHbIE OTYETHl Ha CIIeIIHaIbHO
OpraHU3yEeMBIX CEMUHApaXx.
Crocoben OpraHU30BbIBATH u P2 IIpuBneyeHne K  BBINOJIHEHHIO  PaboT
PYKOBOAUTB paboroit KOMaH/Ibl, (COBMECTHO € PpYKOBOAMTENEM) CTYyJCHTOB
YK(V)-3 | BeIpabaTbiBasi KOMaHIHYIO CTPaTETHIO MJIaIIINX KypcoB (B paMKaX BBIIIOJHEHUS
JUTSL TOCTHKEHUSI TOCTABICHHOM LIen UMM y4eOHO- M Hay4dHO HCCIIeIOBATEIbCKUX
paboT) 1 B3auMoIeHiCTBHE C HUMH.
CnocobeH TpHUMEHSTh COBPEMEHHBIC P4 BemmonHenne  aHaNMTHYECKOro  0030pa,
KOMMYHUKaTHBHBIE TEXHOJOTHUH, B TOM TEOPETHYECKOr0 aHallM3a C MPUMEHEHHEM
VK(Y)-4 YHCIIe Ha WHOCTPAHHOM (-BIX) SI3BIKE (- 9JIEKTPOHHBIX 0a3 JNaHHBIX. B3ammopneiictsue
ax), JUISL aKaJIeMUYECKOTO u C pyKoBoaWTeNleM M KoHcyibTaHTamu BKP
podeCCHOHANBLHOTO B3aUMOICHCTBHUS yepes COOTBETCTBYIOIINE CEPBHUCHI
YHHMBEPCHUTETA.
Cnoco0eH aHAIM3UPOBATh U YUUTHIBATH P2 B3aumopeiictBue co CTyJEHTaMu u
pasHooOpa3ue KyJnbTyp B IIpolecce COTPYAHHKAaMH  JAPYIHX  HOJpa3JeleHUH
MEXKYJIBTYPHOT'O B3aUMOJICHCTBUSA YHHMBEPCHTETA (obmeTexHIYECKHUX,
TYMaHHUTapHBIX, JUHTBUCTHYECKHX,
€CTECTBEHHOHAYYHBIX W TIp.) JJISI MOJTy4eHHs
VK(Y)-5 KOHCYJBTAlH MO y3KOCTEeUUAIN3UPOBaHHBIM
BOIIpOCaM, BO3HHUKAIOLUM B xoze
WH)KCHEPHBIX pacueTos, pa3paboTku
KOHCTPYKIIUH, TEXHOJIOTUYECKOTO,
OpraHU3aIOHHOTO, PrOHOMHYECKOTO
npoekTrpoBaHus. [IpoxokaeHne mporeaypsl
BHEIITHETO PEIeH3NPOBAHNUSI.
YK(¥Y)-6 | Cocoben OTIpeNieNATh " P7 DopmupoBaHue MIaH-TpaduKa IAHAPYEMBIX
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KOMIIETeHIIHU ocBoennst OOIL
pean30BbIBAaThH [IPUOPUTETHI paboT, exxeHeleNbHBIE OTYECTHI Ha CIICIHATBHO
COOCTBEHHOMW JEATEIHHOCTH U CIIOCOOBI OpraHU3yeMbIX CEMUHApaXx.
€€ COBEpUICHCTBOBAHUS Ha OCHOBE
CaMOOIICHKH W 00pa3oBaHUA B TCUCHUE
BCEHl JKU3HU
. P3 Brimonnenue pasnena BKP, mocssimeHHOTro
CriocoOeH MOJICpPKUBATh  JAOJDKHBIHN N
N COLIMANILHOW OTBETCTBEHHOCTH, OC30MACHOCTH
YpOBEHb (busnveckoit N
JKU3HEIESITEILHOCTH U OXpaHe OKpYXKarolieu
YK(Y)-7 | IOATOTOBICHHOCTH JUIS OOCCIICYCHUS
N N Cpelbl, W YETKOe CIlIeJJOBaHHE BBIBOJAM U
TIOJIHOIICHHON COIMANIbHOM u
N pe3ynbrataM, TMOJYYeHHBIM B XOJleé €ro
po¢heCCHOHATBHOM NEATeTbHOCTH
BBITIOJTHEHUSI.
P5 Brimonnenue paznena BKP, mocssimeHHOro
CnocobeH co3faBaTe W TIOIIEPIKUBATH o
COLMAIFHOW OTBETCTBEHHOCTH, O€30MMaCHOCTH
Oesonaciie yerosit JKU3HEIESATENIbHOCTH U OXpaHEe OKpYyXKarolleH
YK(V)-8 | xu3HEmesATen-HOCTH, B TOM YHCIIE TIPH p py
. Cpelbl, U YETKOE CIIEJOBAHHE BBIBOJAM U
BO3HUKHOBEHUH Ype3BBIYANHBIX
o pe3ysbraTaM, IIOJIYYEHHBIM B XOHE €ro
cuTyauui
BBIIIOJIHEHUSL.
OowmenpogeccuoHaJbHbIE KOMIIETEHUUH
CriocobeH BBISIBJISITHh P6 Brimonuenue AHAJTUTUYECKOTO 0030pa,
€CTECTBEHHOHAYYHYIO CYIIIHOCTh TEOPETUYECKOr0 aHalin3a, a TakKe aHalu3a
mpoOjieM,  BO3HUKAIOIIMX B  XOJE pe3ynbpTaToB AKCIIEPUMEHTAITBLHBIX
OTK(Y)-1 poeCCUOHATBHON NIEATCIBHOCTH, U uccrnenoBanuii. [IpoxoxaeHue MpoIeayphl
MIPUMEHSTh COOTBETCTBYIONIUI (PHU3UKO- BHEIITHETO peleH3UpPOBaHMUS,
MareMaTUYeCKUH anmapar Uil  HUX npeaBapuTenbHol 3amuTtel BKP u 3ammurer
(dbopmanu3anym, aHaan3a U BBIPAOOTKH BKP B T'ocymapcTBeHHOUW SK3aMeHAIIMOHHON
penieHus KOMHCCHUH.
CriocoOeH IpUMEHSATh MaTeMaTHIECKUH P6 Brimonuenue MHXEHEPHBIX pacyeTos,
OTIK(Y)-2 anmnapaT U BBIYUCIUTENbHYIO TEXHHUKY CO3JIaHHE MPOTPAMMHOT0/ aITOPHTMUIECKOTO
UL pemeHus — NpodecCHOHAIBHBIX /MaTeMaTHIeCKOTO 00ECTICUCHHS.
3a1a4y
Cmocoben HCII0JIb30BATh SI3BIKH, P7 Coznanue MIPOTPaMMHOTO/
OTK(Y)-3 CHUCTEMBI u WHCTPYMEHTAJIbHBIE ANTOPUTMUYECKOTO/ MaTeMaTH4ECKOro
cpencTaa MIPOrPaMMHPOBAHUS B obecrieueHHSI.
po(eCCUOHATIBHOM e TeIbHOCTH
CnocobeH INpUMEHSTh JIOCTHIKEHHUS P10 BreimonHenne — aHanMTHYeCKoro  0030pa,
COBPEMEHHBIX KOMMYHHKAIIMOHHBIX H TEOPETUYECKOT0 aHamM3a ¢ MPUMEHEHUEM
OTIK(Y)-4 HHPOPMAIMOHHBIX  TEXHOJOTHH ISt 3JIEKTPOHHBIX 0a3 TaHHBIX.
moucka u  00paboTku  OOIBIINX
00beMoB MH(pOpMaLMK TO TPODUITIO
JIESITEIbHOCTH
CriocoOeH MPUMEHSTh METOABI HAyYHO- P7 Brinonnenue AHAIMTUYECKOTO 0030pa,
OTIK(Y)-5 HCCIIEIOBATENIbCKOM M NPAKTHUYECKOM TeopeTudeckoro asanuza. I[lnanupoBanue,
JeSITEIbHOCTH peanuszanus u aHaIMu3 pe3yJIbTaToB
SKCIIEPUMEHTAIIbHBIX UCCIIEIOBAHUM.
Criocoben HUCHOIb30BaTh B P8 [logroToBka ¥ pa3MelIeHHE MOSCHUTEIbHON
po¢eCCHOHATBHOM JIeSITEeIIbHOCTH sarmckn BKP B anekTpoHHOM OMONMMOTEYHOM
HOpPMAaTUBHbIE  IPAaBOBBIE  aKThl B CETH YHHBEPCHUTETA C BHIIOJTHEHUEM TPEOOBaHHI,
o0nacTi  3alIMThl  T'OCYAapCTBEHHON npensseigeMeix k OOII, TpeGyronmx ocoboro
OIIK(Y)-6 | TaiiHbl ¥ B APyrux 001aCTIX MopsiIka  peaM3allii. Brinonxenue u
CoIJIacoBaHMe ¢ KOHCYynbTaHTOM pasziena BKP,
TIOCBSIIIIEHHOTO  COIMAILHON OTBETCTBEHHOCTH,
0€30TMacHOCTH JKM3HENSSTENIHbHOCTH H  OXpaHe
OKpY>Karollei cpefibl.
CrocobeH  HMCHONB30BaTh  OCHOBHEIC P5 Beinonnenue pasnena BKP, mocssmenHoro
METOAbl  3allMThl  MEpcoHaja | COLMANIFHOW OTBETCTBEHHOCTH, OE30MACHOCTH
OTIK(Y)-7 HaceJeHUs oT BO3MOXHBIX JKU3HEESTENIbHOCTH U OXpaHe OKpYyXKarollen
MOCTCICTBUIA  aBapuii,  KatacTpod, Cpellbl, U YETKOEe ClIeJJOBaHHE BBIBOJAM U
CTUXUIHBIX OCICTBHIA pe3ynbrataM, IOJY4YeHHBIM B XOJleé €ro
BBITIOJIHEHUSL.
OTIK(Y)-8 CrocoOeH TOHMMATh CYIIHOCTh U P8 [ToaroroBka u pasMmelieHUe MOSICHUTEIbHOM

3HayeHne WHPOPMAMM B Pa3BUTHH

3amuckd BKP B ayexkTpoHHON 6MOIMOTEYHOM
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COBPEMEHHOTO O0IIEeCTBAa, CO3HABATh CETHM  YHUBEPCUTETa  C  BBINOJIHEHUEM
OTAaCHOCTH W YTPO3BI, BO3HUKAIOIINAE B TpeboBaHuii, mpempsBaieMbix Kk  OOII,
9TOM TIpoIiecce, COONII0NaTh OCHOBHBIE TpeOYIOMIIX 0cO00TO MOPS/IKA PeaTH3alni.
TpeOoBaHUS 0€30IMacCHOCTH W 3aIIUTHI
rOCyJJapCTBEHHON TallHbI
CnocobeH TMOHMMATh TPOLECCH U P1 IlonroToBka u pa3sMmeleHHe MOSCHUTEIbHOMN
SIBJICHUS, TNPOUCXOJAIIME B AaTOMHOH 3anuckd BKP B a5ekTpoHHON OHOIMOTEUHOM
OIIK(Y)-9 | npOMBILIIEHHOCTH CeTM  YHHUBEPCUTETa  C  BBIIOJHEHUEM
TpeboBanuii, mnpeabsaBmsieMbix Kk  OOIL,
TpeOYIONIMX 0cO000ro NOps/IKa peatn3alyy.
OomenpogeccnoHaJbHbIe KOMIECTEHIINH YHHBEPCUTETA
CnocobeH npuMeHATh 1 pa3pabarbiBath | PS5 Ilepuonuueckoe B3aUMOJIeHCTBHE c
TEXHUYECKYIO JIOKYMEHTAIUIO B KOHCYJBTAaHTOM, OCYILECTBIIAIOLINM
COOTBETCTBUU c TpeOOBaHUAMH HOPMOKOHTPOJb. EXXEHelenbHBIE OTYETHI Ha
TrOCYyJapCTBEHHBIX,  OTPAclE€BBIX U CHENHAIBHO  OPraHU3yeMBIX  CEMHHApaXx.
JOTTK(Y)-1 BEJJIOMCTBEHHBIX CTaHJApTOB u OKOHUAaTEeNbHBIH ~ HOPMOKOHTPOJb  BCEH
OCYLIECTBJIATD MIPOEKTHO- nokymenrauun BKP mepexn pomyckom K
KOHCTPYKTOPCKYIO  J€ATEIbHOCTh B 3aIlUTe BKP B Tl'ocynapcrBenHoit
COOTBETCTBUU c TEXHUYECKUM 9K3aMEHAllMOHHOI KOMHUCCHH.
3aJaHUEM B obiacti
poeCCUOHATIBHOM e TeIbHOCTH
ITpodeccuoHanbHbIE KOMIIETEHUNH
IKCHIIYAmMayuOHHO-MeXHUUeCKaa 0esAmeibHOCHb:
I'oToB Kk 3KCIULyaTanuy, NOAAEPKAHUIO P8 IInanupoBanue u peanu3anus
B HCIIPaBHOM COCTOSIHUHI SKCHEPUMEHTAIBHBIX HCCIIeIOBaHUH.
aBTOMAaTHU3UPOBAHHBIX CHUCTEM Bremonnenne pasnena BKP, mocsierHOro
TIK(Y)-1 yIpaBJIeHUS br3nyecKkuMu COLIMAJIEHONW OTBETCTBEHHOCTH, 6630HaCHOCTIf
YCTaHOBKAaMH, obecrieueHnIo ux KU3HEJEATEIPHOCTH U OXPaHEe OKpYXKaromein
JIEKTPOIIOKAPOB3PHIBOOE30ITACHOCTH, Cpelbl, W YETKOE CIIEeAOBaHHE BBIBOJAM H
K OLICHKE CHELHANbHOM u pe3ynpTataM, IOIY4YEHHBIM B XOIE€ €ro
panuanoHHON 6e301macHOCTH BBITNOJIHEHMYSL.
CmocobeH K  OCBOCHHIO  HOBBIX P7 Brinonnenue AQHAIUTUYECKOTO o03opa,
00pas1oB GU3HIECKUX YCTAHOBOK TEOPETUYECKOT0  aHalu3a,  HHXKEHEPHBIX
M[K(V)-2 pacueTos, co3/1aHue TIPOTPaMMHOTO/
anmapaTHOro/aJropUuTMHICCKOr0/MaTeMaTHUE
CKOTO U Ip. obecrneueHusl.
CriocoOeH BBITIONHATH MOJHBIN 00BEM P9 IInanupoBanue u peanuzanus
paboT, CBS3aHHBIX C TEXHHYECKUM SKCIEPUMEHTATBHBIX HCCIIeIOBaHUH.
00CTy)KMBaHHEM aBTOMATH3HPOBAHHBIX Brimonnenue paznena BKP, mocesmeHHOro
TIK(Y)-3 CHUCTEM  YIpaBICHUS cbmnquKHMI:I COLIMAJIFHONW OTBETCTBEHHOCTH, 6630HaCHOCTI:I
YCTQaHOBKaMHM C YYETOM TpeOOBaHUH KHU3HEJEATEIbHOCTH U OXPaHe OKpYKarolen
PYKOBOISIINX u HOPMAaTHBHBIX Cpelbl, W YEeTKOE CIIeOBaHHE BBIBOJAM H
JOKYMEHTOB pe3ynpTataM, IOIY4YEHHBIM B XOJ€ €ro
BBITOJIHEHMYSL.
CnocobeH OTBICKMBaTh M YCTPAHSTh P9 [nanupoBanue, peamm3anus U aHAIH3
HEHCIPABHOCTH Ha (du3nuecKux Ppe3yIbTaToB JKCTIEPUMEHTAIIBHBIX
YCTaHOBKax uccnenoBannii. Beimonnenune paszgena BKP,
TIK(Y)-4 TIOCBSIIEHHOTO COLMAJBHON OTBETCTBEHHOCTH,
0€30I1aCHOCTH JKU3HEACSATEIIFHOCTH M OXpaHe
OKpY)Karomel cpeapl, W YETKOEe CIIeI0BaHHE
BBIBOJIAM W pe3yJIbTaTaM, HOJIydeHHbIM B XOJe
€ro BBHITIOJTHEHHMSI.
Crioco6eH BBITOTHATh MEPOIIPHUATHS 110 P9 IInanupoBanue, peanu3auyMs M aHaIU3
BOCCTAHOBJICHHIO PabOTOCIIOCOOHOCTH Pe3yIBTaToB IKCTIEPUMEHTATBHBIX
aBTOMaTU3HPOBAHHBIX CUCTEM uccnenoanuid. Brmmonnenue pasgena BKP,
TIK(Y)-5 yIpaBJIeHUs br3nyecKknMu MOCBSIIEHHOIO COLUAIbHOW OTBETCTBEHHOCTH,
YCTAaHOBKAMH TNPU  BO3HUKHOBEHUH 0e30MacHOCTH KHM3HEJEATEIBbHOCTH W OXpaHe
aBapUIHBIX CUTyalui OKpYXarollell cpefbl, U YETKOE CIIe0BAHUE
BBIBOJIAaM U pe3yNbTaTaM, MOJyYEHHBIM B XOJI€
€r0 BBIIOJTHEHMUS.
IMMK(Y)-6 | Cnocoben pa3pabaTbIBaTh P9 BrimonHeHne  aHasMTHYecKoro  0030pa,
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MIPEATIOKEHHS 110 COBEPIICHCTBOBAHMIO TCOPETHYECKOTO  aHalNM3a,  WHKXCHEPHBIX
CHCTEMBI 9KCIUTyaTaLUH pacderos, CO3JJaHUE HIpOTrpaMMHOTO0/
aBTOMAaTH3UPOBAHHBIX CHCTEM annapaTHOr0/aTOPUTMUYECKOT0/MaTeMaTHIe
YIpaBICHUS bm3HmIecKknMu ckoro ® mp. obecnedeHus.  AHanmm3
yCTaHOBKaMH pe3yabTaToB SKCIEPHUMEHTaIbHBIX
HCCIEI0BAaHUM.
Cnocoben K JKcIUTyatanuu | P12 BeimonHeHne  aHanMTHYeCKOoro  0030pa,
CHeNMaNbHbIX TEXHUYECKHX CPEICTB, TEeOopeTHYeckoro asaiausa. IlnmaHupoBaHue,
COOpYKEHHH, 0OBEKTOB U HX CUCTEM peanu3aus u aHanu3 pe3yIbTaToB
SKCHEPUMEHTAIBHBIX UCCIIeIOBaHUH.
K(Y)-7 BbInonHeHI/UIe paznena BKP, mnocesieHHoro
COIIMAIBHON OTBETCTBEHHOCTH, O€30IaCHOCTH
KHU3HEACATECIBHOCTH U OXPaHE OKPY’KaroIeH
Cpempl, W YETKOE CIECIOBAaHHE BBIBOJAAM H
pe3ysipTaTaM, MONYYCHHBIM B XOIE €T0
BBINOJTHEHUS
HPOEKMHO-KOHCHPYKMOPCKAsA 0esAmenbHOCHb:
CrmocobeH ocymiecTBIATh pa3padotky | PS5 BrmonHenne — aHanmTHYecKoro  0030pa,
TEXHHYECKOTO 3a7aHus, pacuer, TEOPETHYECKOTO  aHalW3a,  WHXCHEPHBIX
MIPOEKTHYIO0 MPOpPabOTKy COBPEMEHHBIX pacueTos, co3/1aHue IpOrpaMMHOT0/
TTK(Y)-18 YCTPOWCTB W y3JIOB  IIpUOOpPOB, anmnapaTHoro/ AITOPUTMHUYECKOTO
YCTaHOBOK /MaTeMaTuueckoro W Ip. oOecredyeHus.
IInanupoBanue, peanusauuss U aHaIu3
pe3yIpTaToB SKCIEPUMEHTATIbHBIX
HUCCIIEIOBAHUI.
Cmocoben HCII0JIb30BAaTh P10 Brinonnenue AQHAIUTUYECKOTO 0030pa,
nHpOpMaNMOHHBIE TEXHOJOTHH MU TEOPETHYECKOTO  aHalW3a,  WHXCHEPHBIX
pa3pabotke HOBBIX YCTaHOBOK, pacyeTos, CO3J]aHuE IpOrpaMMHOTO/
TIK(Y)-19 yCTpOHCTB, cmocobeH K cOopy H annapaTHOro/arOPUTMHUYECKOT0/MaTeMaTHIe
aHanu3y WHGOpPMAIMK I BeIOOpa M ckoro W mp. obecmeueHus. Ilmanmposanue,
00OCHOBaHMS ~ BapWaHTOB  HAYYHO- peanu3arus " aHaJM3 pe3yJIbTaToB
TEXHUYECKHUX W  OpraHU3allMOHHBIX SKCHEPUMEHTAIBHBIX HUCCIIEJOBAHUI.
peleHui
Cnocoben IIPUMEHATH METO/IbI P10 Beinonnenue AHAJIUTUYECKOTO 0030pa,
ONTUMU3AINY, AaHajlu3a BapHUaAHTOB, TEOPETUYECKOTO  aHaNW3a,  HHKEHEPHBIX
IIONCKa peneHus pacueTos, Co3/1aHue IpOrpaMMHOT0/
TTK(Y)-20 MHOTOKDHTEpHAILHBIX  3ajiad, —ydera annapaTHOro/aIrOpUTMUYECKOT0/MaTeMaTHye
HEOIIpeIeIeHHOCTEH npu ckoro u mp. obecmnedeHus. llmaHmpoanue,
MIPOEKTUPOBAHHUH C YIE€TOM TpeOOBaHUH peanuzanus " aHaM3 Ppe3yiIbTaToB
0€301acHOCTH U JIPYTUX HOPMAaTHUBHBIX 9KCTIEPUMEHTAIIbHBIX HCCIIEIOBAHMUMN.
JIOKyMEHTOB
CrocoOeH K TIPOBEOCHHIO TEXHHKO- P10 Brinonnenue AHAIMTUYECKOTO 0030pa,
HSKOHOMHYECKOTO 000CHOBaHMS TEOPETHYECKOTO  aHalu3a,  WHXXCHEPHBIX
MIPOEKTHBIX PAacyeToB YCTPOWCTB W pacyeTos, CO3/1aHue MpOrpaMMHOT0/
y3JI0B MPUOOPOB U YCTAHOBOK anmapaTHOro/aJropUTMHICCKOr0/MaTeMaTHUE
ckoro u mp. obecmnedeHus. llmaHmpoanue,
IK(Y)-21 peanuzanus u aHajau3 pe3yJbTaToB
SKCHEPUMEHTAIBHBIX HCCIIeIOBaHUH.
Bremonnenne pasgena BKP, mocsierHOro
BOIIpocaM  (hMHAHCOBOTO  MEHEPKMEHTA,
pecypcoaddexTuBHOCTH "
pecypcocOepexeHusI.
HAY4YHO-UCCIe006AMENbCKAA 0eSAMEIbHOCHLb:
CnocobeH  OCyHIECTBIISITH  TIOHCK, P7 BemmonHenne  aHanmTHYeckoro  003opa,
U3y4YEeHHUE, 000011eHNe u TEOPETHYECKOT0 aHajlM3a B TOM 4YHCIE C
CUCTEMATH3alUI0 HAyYHO-TEXHUYECKON NIPUMEHEHHEM DJIEKTPOHHBIX 0a3 JaHHBIX.
MK(Y)-22 | uaopmaryn, HOPMAaTHUBHBIX u Ilepuonuueckoe B3auMo/ieiicTBUe c
METOMUECKHX MaTepuajioB B cdepe KOHCYJBTaHTOM, OCYILECTBIISIOUINM
cBoel podecCHOHATBHOI HOPMOKOHTPOJIb.
JIeSITeTbHOCTH
IMK(Y)-23 | CnocobeH npHMEHSTh COBPEMEHHbIE P9 BrimonHeHne  aHasMTHYecKoro  00630pa,
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METOJBl HCCIEIOBaHMS IPOLECCOB M TCOPETHYECKOTO  aHalNM3a,  WHKXCHEPHBIX
00BEKTOB npogecCHOHATBHO pacdeTos, co3/1aHue MIPOTPaMMHOTO/
JeATETLHOCTH, MIPUMEHSATH annapaTHOr0/aTOPUTMUYECKOT0/MaTeMaTHIe
MaTeMaTHIeCKHH anmapar TSt CKOTO H TIp. 00eCIICUeHHSI.
(dopmanuzanum, aHajau3a ¥ BbIPaOOTKU
peleHus
CnocobeH  OLEHHTh  IEPCIIEKTHBHI P9 BeimonHeHne  aHanMTHYeCKOoro  0030pa,
pa3BuTHsl (PU3NYECKUX YCTAHOBOK H TEOPETUYECKOT0  aHalu3a,  UHXXEHEPHBIX
cUCTEM ABTOMAaTH3UPOBAHHOTO pacueTos, co3/1aHue pOrpaMMHOT0/
MK(Y)-24 | ynpaBneHus, UCIOJIb30BaTh annapaTHOro/aIrOpUTMUYECKOT0/MaTeMaTHye
COBpEMEHHBIE JOCTIKCHHS B HAy4dHO- ckoro W mp. obecneyenus. I[IpoxoskneHue
HCCIIE0BATEIbCKUX paboTax MIPOLEAYPHl BHEUIHETO PEICH3UPOBAHUS H
MIPEABAPHUTEIHHON 3aIUTHL.
CrmocobeHn  pa3pabaTbIBaTh  HAy4YHO- P9 BrmonHenne — aHanmTHYecKoro  0030pa,
TEXHHUYECKYIO JIOKyMEHTAIHIO, TCOPETHYECKOTO  aHalW3a,  WHXCHEPHBIX
OCYIIECTBJISITH  ITOATOTOBKY HAY4HO- pacderos, CO3JJaHUE IpOTrpaMMHOTO0/
[K(VY)-25 | rexHuuecknx OTYETOB, 0030pOB, ammmapaTHOT0/aJrOpUTMHICCKOT0/MaTeMaTHIe
myOmuKannit 1o pe3ynbTaTtam ckoro u mp. obecredeHus. [lepmogndeckoe
BBINIOJTHEHHBIX paboT B3auMoJefcTBIE c KOHCYJIBTaHTOM,
OCYIIECTBIISIONIMM HOPMOKOHTPOJb.
IIpodeccuoHaIbHbIe KOMNETEHIMH YHHBEPCUTETA
CnocobeH  BBIIOJNHATH — pacuer | Beinonnenue AHAJIUTUYECKOTO 0030pa,
IIPOEKTHPOBAHUE HIPOTPaMMHO- TEOPETUYECKOTO  aHalu3a,  HHXEHEPHBIX
texHuueckux cpencts ACY TII u pacueros, co3/laHue POTPaMMHOT0/
HIIK (Y)-1 | ACHHI B cOOTBETCTBUHU C TEXHUYECKUM annapaTHOro/alrOpUTMUIECKOT0/MaTeMaTHye
3a7aHuEM c HCTIONIb30BAHUEM ckoro u mp. obecredeHus. [lepmogndeckoe
CTaHAAPTHBIX CPEACTB AaBTOMAaTH3AIMN B3aUMOJICHCTBHUE c KOHCYJIbTAaHTOM,
MIPOCKTUPOBAHMSL. OCYIIECTBIISTIOIMM HOPMOKOHTPOJIB.
IIpodeccuoHalbHO-CIENNATN3HPOBAHHbIE KOMIIETEHIIMH YHHBEPCUTETa
CrocobeH  TPUMEHATH 3HAHUA O P11 Brinonnenue AQHAIUTUYECKOTO 0030pa,
MIPOTEKAIONINX IPOIECccax B SIEPHBIX TEOPETHYECKOTO  aHalW3a,  WHXCHEPHBIX
9HEPreTUYECKUX YCTaHOBKAaX, 3HAHUS O pacyeTos, CO3J]aHuE IpOrpaMMHOTO/
TEXHOJIOTHYECKUX Tporeccax " annapaTHOro/arOPUTMHUYECKOT0/MaTeMaTHIe
HIICK (Y)-1 | ammapatax  OpPOM3BOACTB  AJEPHOIO ckoro u mp. obecneueHus. IIpoxoxneHue
TOIUIMBHOTO IUKJIA JUIS TIOHUMAaHUS NPOIENYpHl BHEIIHEr0 pELEH3UPOBaHHUA H
neneit u 3agauy ACY TII IpeaBapuUTEeIbHON 3amuTel. EjkeHenenbHbIe
OTYETHI Ha  CIHEIHaJbHO  OPraHU3yeMBIX
CEeMHHApax.
CriocobeH NpUMEeHSTh 3HaHUS TEOPUU U P10 Beinonnenue AQHAJIUTUYECKOTO o030pa,
mpaktukn  ACY TII, Bkmrouaromue TEOPETUYECKOI0  aHaliu3a,  HMHKCHEPHBIX
MaremMaTuueckoe,  HMH(OPMALMOHHOE, pacueroB. [lnmanmpoBaHme, peanuzanus U
JTICK (Y)-2 AITOPUTMUYECKOE M TEXHHYECKOE AHAIW3  PE3YNBTATOB  OKCIEPHMEHTALHEIX
obecrieueHnst JuIs  OOCTY)XHUBaHUS W HCCIIeIOBAaHHH.
NIPOCKTUPOBAHUS  3THX CHCTEM B
COOTBETCTBUH c 3aJJaHHBIMH
TpeOOBAHUSIMH U YCIOBUSIMU
CrocobeH  NPUMEHATH 3HAaHUA O P11 Beinonnenue AQHAJIUTUYECKOTO o030pa,
TEXHOJIOTHYECKUX nporeccax u TEOPETUYECKOTO  aHaNW3a,  HHKEHEPHBIX
ammapatax ~— AIepHOr0  TOIUIMBHOTO pacuetoB. llmanumpoBaHume, peanusanus u
JITICK (V)-3 LUKJIa, 3HAHUS O MpoIeccax B SAAEPHBIX aHAlW3  PE3YNBTATOB  OKCEPUMEHTANBHEIX
peakTopax  JuUIA  pa3paboOTKH WX HCCIICTOBAaHHH.
MaTeMaTHYECKOTO OIHUCAHHSA C IIETBIO
IIPOBEACHUS HCCIIeJOBaHUH u
npoektuposanus ACY TIL
CnocobeH TpPUMEHATb IOJyYeHHBIE P9 BemmonHenne  aHanmTHYeckoro  003opa,
3HAHMS B O00JACTH OJEKTPOHMKH U TEOPETUYECKOT0  aHalu3a,  UHXKEHEPHBIX
AIICK (Y)-4 | aBTOMaTHKK 111 TPOEKTHPOBAHUS pacyeros, CO37aHue pOrpaMMHOT0/
HOBBIX TEXHHYECKHUX CPEACTB CHCTEM annapaTHOro/aJIrOPUTMUYECKOT0/MaTeMaTHye
aBTOMATH3UPOBAHHOTO YIIPABIEHUS CKOT'0 M 1Ip. o0ecIieueHusl.
JTICK (V)5 CnocobeH TNpUMEHATH 3HAHUS OOIIEH P10 Brimonnenue AHAJIUTUYECKOTO 0030pa,
ctpyktypel ACY  TII  spepHoro TEOPETUYECKOTO aHaJIN3a, HH)KECHEPHBIX




Kon
KOMIIETEHIIHH ocBoenusi OOIT

Ko pe3yibrara
HanmeHoBaHHe KOMITETEHIIMH A pesy.

Pa3aennl u 3tansl BKP

TOIITUBHOI'O IUKJIa C IECJIBIO pacueToB
TIIOHMMaHusg  pOJIK B HEll OTHEIbHBIX
TEXHOJIOTUIECKUX MPOLECCOB

3. CTpyKTYpa BbIIYCKHOH KBAJIU(PUKAIMOHHOI padoThI

BKP umeer ciienyroniyro CTpyKTypy:

TUTynbHBIN JIHCT,

3arIaHMpOBaHHBIC PE3yAbTaThl 00Y4EHUS 110 IPOrpaMme,
3aganue Ha BeIojgHeHue BKP,

Pedepar,

Onpenenenus, 0003HAYCHUS, COKPAILICHHSI, HOPMATUBHBIEC CCHUIKH,
OrnaBneHue,

Beenenue,

O0630p nuTeparypsl,

OOBEeKT ¥ METO/Ibl UCCIIeIOBAHHUS,

Pacuernl u ananmuTHKa (aHaJ'II/ITI/I‘leCKI/Iﬁ 0630p, TeOpeTI/I‘ICCKI/Iﬁ aHalIn3, HWHXXCHCPHLIC
PacCyCThI, pa3pa60TKa KOHCTPYKIIHH, TCXHOJIOTHYCCKOC, OpraHru3alMOHHOC,

PrOHOMHUYECKOE MPOSKTUPOBAHUE U JIP.),
Pe3ynbrarhl npoBeieHHOT0 Hccea0BaHus (pa3paboTKH),

Paznen «®uHaHCOBBIN MEHEPKMEHT, pecypcod((HEeKTUBHOCTD M PECYpCOCOEpeKEHUEY,

Pa3znen «ConuanbHast OTBETCTBEHHOCThY,
3axiroueHue (BbIBObI),

Cnucok nmy0Gnukamnuii cTyieHTa,

Cnucok uCnob30BaHHBIX UICTOYHHUKOB,
IIpunoxenus.

4. MeToIMKA OLlEHKH BbINYCKHOH KBAJIM(PUKAUMOHHOI padoThl

4.1. BKP onenuBaercs Ha 3acenanuu ['OK. Unensr I'9K onienuBaroT conepkanue padoThHI U €
3aIUTY, BKJIFOYAIOIIYIO T0KJIa/ U OTBETHI Ha BOIIPOCHI, IO KPUTEPHSIM, IPUBECHHBIM B pazzene 5.

4.2. CornacoBaHHasi UTOTOBAasl OIICHKA BBICTABIISIETCS HAa OCHOBaHWH OIeHOK wieHoB ['OK ¢
yueroM orneHku pykoBogutenss BKP. HWroroas omnenka mno pesyinbraram  3amuTel  BKP
BBICTABJIIETCS B TPAJUIMOHHON (opme (B cooTBeTCTBHM ¢ AeicTByromuM IlonoxeHuem o
0aNIbHO-PEUTUHTOBOM cucTeMe otieHnBanus TIIY).

5. Kputepum oneHKH BbINYCKHOM KBAIN(UKALMOHHON PaGoThI

Ha ocHoBanum npuBeneHHbIX KpurepueB npu oneHke BKP nemaercs BbeBox o
c(OPMUPOBAHHOCTH COOTBETCTBYIOIINX KOMIIETEHIIHN:

Kpurepun ouenxn BKP

CooTBeTcTBHE
TPaJAHIIHOHHOM
OLleHKe

Ilonnoe coorBerctBue BKP 3apganuto, nenp J0OCTUrHyTa, 3aJadu
BBINOJIHEHBI, IPUHSATHIE PELICHUS Y€TKO 0OOCHOBAHBI

Crtpykrypa, opopmiieHrHEe TOSCHUTEIbHON 3alMUCKU M JEMOHCTPAILIMOHHOTO
MaTepuaiga COOTBETCTBYET MpEIbsABISEMbIM TpPEOOBAaHUSAM, HE HUMEET
CYILLIECTBEHHBIX HEJOCTATKOB

Hanuume mnonoxureneHbIx 0T3bIBOB pykoBoauTenss BKP wu BHemnero
pereH3eHTa

OTBeThl Ha BONPOCH KOMUCCUM M 3aMEYaHUs PYKOBOAMTENS U BHELIHETO
penieH3eHTa c(hOpMyIMpPOBaHBl C MCUYEpPIBIBAIOLICH apryMeHTanued u

CBUJACTCIIBCTBYIOT O CAaMOCTOATCIIbHOM BBIITIOJTHCHHUN pa6OTBI U TIOJJHOM H

«OTInYHO»




Pa3HOCTOPOHHEM OCO3HAHWU 3a]1a4, PEHICHHBIX B paMKax BblnosHeHUs BKP.

[Tonnoe coorBerctBue BKP 3anmanuio, uenp JOCTUTHYTa, 3adadd
BBITIOJIHEHBI, TPUHSATHIC PEIICHUSI 000CHOBAHBI YACTUYHO

CtpykTypa, opopMiieHHE TOSCHUTEIHHOM 3alMCKA U JIEMOHCTPAIMOHHOTO
Marepuaiga COOTBETCTBYET TMPEIbSABIIEMBIM TpPEOOBAaHUSAM, HMMEIOTCS
HE3HAYUTEIIbHEIC HEIOCTAaTKU

Hanmnune mnonoxuTenbHblX OT3bIBOB pykoBoautTens BKP u BHemHero
pelLIeH3eHTa

OTBeThl Ha BONMPOCHI KOMHUCCUM M 3aMEUaHUsi PYKOBOJMTENS U BHEIIHETO
peleH3eHTa JOCTaTOYHO AapryMEHTHUPOBAHBI M  CBUJETEIBCTBYIOT O
CaMOCTOSTEJILHOM BBITIOJIHEHHH PabOThI, HO HE MOJTHOM U Pa3HOCTOPOHHEM
OCO3HAHUM 33J1a4, pEUICHHBIX B paMKax BbloJIHeHHs] BKP.

«Xoporo»

He mnonnoe coorBerctBue BKP 3aganuto, nenp AOCTUIHYTa YacTUYHO,
3aJ]auy BBIMOJIHEHBI HE B MTOJIHOM 00BbEMe, MPUHATHIEC PEIICHHsI 000CHOBAHBI
YaCTUYHO UJIM HE 0OOCHOBAHBI BOBCE

CrpykTypa, oopMiIeHNE MOSCHUTEIBHOW 3alUCKH U JIEMOHCTPAI[HIOHHOTO
MaTepualia YacTHYHO COOTBETCTBYET MPEIBSBISIEMBIM TPEeOOBAHUSM,
MMEIOTCS 3HAYUTEIIbHbIE HEOCTATKN

Hanuuue mnonoxureneHbix 0T3bIBOB pykoBoautesnss BKP wm BHemnero
peLeH3eHTa

OTtBeThl Ha BONPOCH KOMUCCUHU M 3aMEYaHUs PYKOBOAMTENS U BHEIIHETO
pELECH3EHTa HE AapryMEHTHUPOBAaHbl U CBHJETEIBCTBYIOT O HE BIIOJIHE
CaMOCTOSITETbHOM BBITIOJIHEHHH pPa0OTHI, HE TIOJHOM OCO3HAaHUM 3a/ad,
pELICHHBIX B paMKax BbinoaHeHust BKP.

«Y IOBIL.»

He coorBerctBne BKP 3amanuto, nenp He MOCTUIHYTa WM JOCTUTHYTA
YaCTUYHO, 33]]a4 BBIIIOJHEHBI HE B IIOJTHOM 00beMe, IPUHATHIE PELICHUs He
000CHOBaHbI BOBCE

CrpykTypa, oopMiIeHHEe MOSCHUTENBHOM 3alUCKU U JIEMOHCTPAI[MOHHOTO
MaTepuaga  HE  COOTBETCTBYET  WJIM  COOTBETCTBYET  YAaCTHYHO
MpeIbABISEMBbIM TPEOOBAHUSAM, UMEIOTCSI 3HAUUTEIbHBIE HETOCTATKI
Hanuune otpunartensHeix oT3b1BOB pykoBoautens BKP u  BHemnero
peLeH3eHTa

OTBeThl Ha BOMPOCHl KOMUCCUHU M 3aME€YaHUs PYKOBOAMTENS U BHEIIHETO
peleH3eHTa HE  apryMEHTHpPOBaHbl W CBHJETEIBCTBYIOT O  HE
CaMOCTOSITEIbHOM  BBIMOJIHEHUM  paboThl, TOJHOM HE [OHUMaHHUH
JOKJIaIbIBAEMOT0 MaTepuasa

«Heynosi.»

PazpaboTunku:

JI0KHOCTD DUO
3aBenyroumii  kadempon -
PYKOBOAMTENb OTIEICHUS Ha I'opronos A.T'.
npaBax Kadeapsl, 1.T.H.
JlonieHT ITaBnos B.M
JoueHt Edpemon E.B.

®OC omobpeH Ha 3aceJaHUU BBITyCKAIOIIeH kadeapbl « ITEKTPOHUKA U aBTOMATHUKA (PU3UIECKHIX
yctanoBok» @TU. (mpotokon ot «04» mast 2017 r. Nel7).

3aBeayroniuit kKageapoit - pyKoBOIUTEIb /IV\/
OTJIEJIeHUs Ha TIpaBax Kadeapsbl, 1.T.H. SV

o

HOJITHCH

A.Tl'. ToproHoB




JIner usmenennii ®OC rocyrapcTBeHHONH HTOTOBOM aTTeCTALMH

YueoHblii rox

Copepixanue /u3MeHeHHe

O0cy:x1eH0 Ha 3acelaHNH
OTnesieHus siiepHO-
TONJIMBHOIO IIMKJIa

(mpoToKo.T)

2019/2020
y4eOHBIN TOJT

OOHOBIIEH TPUMEPHBIN MIEPEUCHb TEOPETUYECKIX

BOIIPOCOB.

or 28.06.2019 r. Ne
16

2020/2021
yueOHBIH roj

1.00H0BIIEH
BOIIPOCOB.

MPUMEpHBI  MepedeHb

TECOPECTUICCKUX

2.00HOBIEH NEpCUYCHb AUCHUILUIMH TOCYJApCTBEHHOI'O

OK3aMCHa.

ot 01.09.2020 r.
Ne 29-11




