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1. lTacopT rocy1apcTBeHHOI0 3K3aMeHa

1.1. OO6oOmeHHass CTPyKTypa TOCYIapCTBEHHOIO0 3K3aMeHa mo Hamnpasienuio 14.05.04
«DNEKTPOHUKA U aBTOMAaTHKa (PU3MUYCCKHX YCTaHOBOK» (creruanu3anus «CUCTeMbl yIpaBJICHUS
TEXHOJOTHYCCKUMH MPOLECCaMH U (PU3HYCCKUMHU YCTAHOBKAMHEY):

Kon

HanmeHoBanune

Cocrapisionye pe3yJIbTaTOB 0CBOCHHS (1eCKPUITOPHI

Bomnpockl rocyapcTBeHHOTo

KOMIIeTeHIIH)
KOMITETCHIINH KOMIICTCHITHH KOZ[ HaI/IMeHOBaHI/Ie JK3aMeHa
Brnaneer Meronamu | CTaTHCTHYECKHE  METOJbI
HCCIICIOBAHUS MTOCTPOSHUS THHAMUICCKHUX
TEXHOJIOTHYECKUX MPOIECCOB M | MOZENECH IMPOMBIIIICHHBIX
OITK(Y)-1.B7 p n p
¢usmIecKux YCTAaHOBOK, | OOBEKTOB YIpaBICHUS.
TOIBEPIKEHHBIX BIIMSTHUTO
CIIy4aiHbIX BO3JEHCTBUI
ITocTpoenue MaTpHIL
YwMmeer IUIAHUPOBATb, P P
IUTAHUPOBAHUS MIOJTHOTO
MPOBOAUTH
(haKTOpHOTO SKCHEPUMEHTA
9KCIEPUMEHTAIbHBIC .
uccienoBaHus U 00pabaThiBaTh rna 2n. CroiicTsa
OIIK(Y)-1.Y7 X 3VIBTATHL pc HeNBIO MaTpUIIBI IUTAaHUPOBAHUS
pesy. [1®D Tuma 2n. Beraucnenue
MOCTPOCHUSA  PETPECCHOHHBIX .
o KO3 PHUIUCHTOB JIMHEHHOTO
Mozenei MIPOMBIILICHHBIX
00BEKTOB YIIPABICHHS YPABHEHIA  PErpeccuit 1o
yrp mwa”HaM [1PD tuna 2n.
CraTucTUYecKue  METOIBI
TUTAHUPOBAHHS
skcnepuMeHToB. OCHOBHBIE
TEPMHUHBl W  TIOHATHA.
Cnocoben 3HaeT CTaTUCTHYECCKHE METOIBI
OIIK(Y)-1.37 [MapameTps! ONITEMU3AITAN U
BBISIBIISITH IUTAHUPOBAHUA IKCIIEPUMEHTOB
ux KJIacCU(UKAITHSL.
CCTCCTBCHHOHAYIH dakropsl, TpeboBaHus,
HOCTh
yio %ym oc MPEabSBIsICMbIE K  HHM.
i} M
PODIICM, Moaenb 00beKTa.
BO3HUKAIOIUX B
ot m Brnageer omeiTom  aHanmza | Pabora  pn-mepexoma B
X o
a b .| OIIK(Y)-1.B§ | pabGots NPOCTEUIINX | IPSIMOM u o0OpaTHOM
npodeccrnoHaNbHON .
p 9JIEKTPOHHBIX YCTPOUCTB. HaTpaBICHUU
eATeNIbHOCTH, U
OIIK(Y)-1 ﬁ MCHSITE ’ YMeeT NpUMEHATh OCHOBHBIE | DHEPreTUUYECKHE YPOBHH U
C(I:OTBGTCTB ouii 3aKOHBl  JJCKTPOTEXHWKH U | 30HBI B IPOBOIHUKAX,
deseko M OIIK(Y)-1.Y8 | aneKTpoguHAMUKHA B IIpoIecce | MOTYMPOBOTHHKAX u
T —— aHanmm3a pPa0OTHl MPOCTEUIIHX | ITUIICKTPUKAX
S —— SJIEKTPOHHBIX YCTPOHUCTB
(1)0p1v11)an1/13au1/11/1 [TomynpoOBOTHUKOBBIE MO
AHAI3A 1 ’ 3HaeT OCHOBHBIC COOTHOUICHHS | U CTaOMINTPOH
BHIPAGOTKHE u napamerpsl, | (YyCTpOWCTBO, TIPHUHIHIT
pemerms OIIK(Y)-1.38 | xapakrepusyromme paboTty | paboTHI). BumnonspubIit
MPOCTENIINX AJICKTPOHHBIX | TPAH3UCTOP  (YCTPOWHCTBO,
YCTPOMCTB. MPUHINAT paboTsl,
XapaKTePUCTHKH).
OmHOTIOMYIEPUO AHBIH u
JIBYXIIOJTYTIEPHOIHBIH
BBITIPSIMHTEITD,
Bnanmeer OTIBITOM | TapaMeTPHUUYCCKUIA
OIIK(Y)-1.B9 | npoektnpoBaHus mpocTeHIMX | cTabuamM3aTrop Ha
3JEKTPOHHBIX YCTPOUCTB CTaOWIIUTPOHE (cxeMmsl,
TIPUHITHAIT paboThl,
XapaKTepUCTUKU, BPEMEHHbBIE
JIarpamMMBbl paboTHI).
YwMmeer BEIOMpaTh | Pabota  pn-mepexoma B
HE0OXOTUMBIC AJIEKTPOHHBIE | MPSMOM u obpaTHOM
KOMIIOHEHTRI B TIPOILIECCE | HANpPAaBICHUU
OITK(Y)-1.V9 p p
MPOSKTUPOBAHUS W  CO3/IaHUI
MIPOCTEUIINX AIEKTPOHHBIX
YCTpPOICTB
OIIK(Y)-1.39 | 3naer npUHIUIE | MexaHu3M COOCTBEHHOH W




(hyHKIIMOHMPOBAHUSI OCHOBHBIX | ITPUMECHOM
3JIEKTPOHHBIX KOMIIOHEHTOB NIEKTPOIPOBOIHOCTH
MOJTYPOBOTHHUKOB.
Bnageer Mmeronamu auckpetHo- | MeTtoauku MOJIy4EHHUS
OTK(Y)-1.B13 aHaJIOTOBOTO TOMYHEHNA | PEKyPPEHTHEIX
PEKYPPEHTHBIX ~ COOTHOIICHHWH | COOTHOIICHHIL.
W3 MIEPEAATOYHBIX (QYHKIUH
YwMmeer nosnydatk | IlonyueHue peKyppeHTHOro
PEKYppPEHTHBIE  COOTHOILEHUS | COOTHOILEHUS m
U3 TepeAaTovHBIX (YHKLUUH C | perymsropa METO/IOM
OIIK(Y)-1.Y13 | nenbto peanmzanmu 1mmppossix | daynepa (Ha ocHOBe MeToza
perynstopoB Ha OBM nns | Tpameuwuit).
MPOMBIIIICHHBIX 00BEKTOB
yIpaBieHUs
3Haer MaTeMaTH4ecKui lepenarountie  dyniin
OIIK(Y)-1.313 | ammapat 1mdpoBEIX cHCTEM LCY, crpyxtypHEie cxemt
S — U TpaBWia npeoOpa3oBaHUs
CTPYKTYPHBIX CXEM.
CocraBnenue
1 hepeHIaIEHOTO
YpaBHEHUS CAY 1o
1 epeHIaTEHRIM
YpaBHEHUSIM 3BEHBEB.
Bnageer Metogamu | JuddepeHnmanbHbie
OIK(Y)-2.B7 MaTeMaTUYECKOr0  OINUCAHUS, | yPaBHEHUs CASZ
aHaM3a M CHUHTE3a CHCTEM | OTHOCHTENBHO YIPaBIIAeMOil
ABTOMATHYECKOTO YIIPABJICHUSI | KOOPIMHATHI U OTHOCHTEIHHO
CHTHaJa  paccOIIACOBAHMS.
OxapakTepH30BaTh
i epeHIAIBHEIC
OIIEpaTOpPBI JIEBBIX M IPaBBIX
YyacTel 3TUX YpaBHEHUI.
[epenaTounas ¢hyHKIUA
JTMHAMHYECKOTO 3BEHA!
-m300pakeHne
mddepenmansHOro
Cnocoben ypaBHEHHsI 3B€HA;
MPUMEHSTh -TIOHSATHE nepeiaTouHO M
MaTreMaTHYeCKui (byHKIMY 3BEHA;
anmapar u -repefaToyHble  (QYHKIUH
OIIK(Y)-2 |BBIYUCIUTENBHYIO CAY 1no ynpasnsonieMy U
TEXHHKY U Ymeer COCTABIIATE | Doy HAFOIIEMY
penieHus BO3/ICHCTBUSM.
npodeccuonansHbl | OIIK(Y)-2.V7 MATEMATITIECIYTO MO | 6 ycane JUHAMHUYECKHX
X 3ana4 ABTOMATHYECKOM CHCTEMBL | o o on u cncTem
yIpaBiIeHUS
aBTOMaTHYECKOTO
YIpaBiIeHUS] C  I[OMOIIBIO
BPEMEHHBIX XapaKTEPUCTHK.
3a c4eT HUCHOJIb30BAHMSA
Kakoro  3BeHa  MOXHO
CHM3HUTD HOPSIJIOK
nuddepeHaIbHOTO
YpaBHEHUsI, OIHCHIBAIOIETO
JIMHAMHKY peasibHOTO 3BEHa.
JlaTh onmcaHue 3TOTO 3BEHa.
CocraBnenue
T hepeHIHaTBHOTO
3HaeT MaTeMaTUYECKUEe MOJENH | YPaBHEHUS CAY 110
OTIK(Y)-2.37 (hyHKIIMOHAJIBHBIX JJIEMEHTOB U | auddepeHmaIbHbIM
3aMKHYTBIX CHCTEM | ypaBHEHUSIM 3BEHBCB.
aBToMaTH4deckoro ynpasienus | JuddepeHnuansapie
YpaBHEHUS CAY
OTHOCHUTEJIBHO YIPaBISIEMOM




KOOPJIMHATBI U OTHOCHTENBHO
CHTHala  PacCOIIACOBAHMSL.
OxapakTepu30BaTh
ndhepeHIaIBHbIC
OIIEpaTOpPBI JIEBBIX W TPAaBBIX
YacTe! 3TUX YpaBHEHUIL.

[epematounas GbyHKIHSA
JIMHAMHYECKOT O 3BEHa:
-M300paKeHne
T hepeHIHaTBHOTO
YPaBHEHUsI 3BEHA;
-TIOHATHE nepeaaToqHoi
(YHKLMN 3BEeHa;
-TIepeIaTOYHBIE (byHKIIN
CAY mo ympapisouieMy H
BO3MYIAOIIEMY
BO3JICHICTBUSIM.
YpoBHH (QYHKIIHOHATEHOM
opranmzauuun  ACY  TIL
Brnaneer HaBbIKaMH | TpeOOBaHHA K CHCTEMHOMY
MPOEKTUPOBAHUS clu NPUKIaTHOMY
HCTIOJIb30BaHUEM POrpaMMHOMY
OIIK(Y)-2.B8 | uHCTpyMEHTAIILHOTO obecrieuennto  ACY  TIL
nporpaMmHOro  obecrniedenus | [lonstue pearpHOro
SCADA - cucremsl TraceMode | Bpemenn.  Ctpykrypa u
npu npoektupoBanu ACY TII | oCHOBHBIE XapaKTEpHUCTUKU
OTIEPAIIMOHHBIX CHCTEM
peaIbHOrO BPEMEHH.
YpoBHH (QYHKIIMOHAIEHOM
YwMmeer paspabarteiBath | oprammsammu  ACY  TIL
POTrpaMMHOE obecrieuenne | TpeOoBaHUS K CHCTEMHOMY
MyJbTOB Omeparopa W APYrux | u MPUKIATHOMY
y310B pactpenenesHoit  ACY | mporpaMMHOMY
OIIK(Y)-2.¥8 | TII c ucnons3oBanueM | obecrneuennro  ACY  TIIL
CHeNHaTU3UPOBAHHOTO ITonsarue peansHOro
MHCTPYMEHTAIBLHOTO Bpemenu. CTpykrypa U
obOecrieyeHHss M3~ COCTaBa | OCHOBHBIE XapaKTEPUCTUKU
SCADA-cucrem OTIePaLMOHHBIX CHCTEM
peasbHOrO BPEMEHH.
YpoBHH (QYHKIIMOHAIBEHON
3Haer CTpyKTYypy | opranmzauuu ACY  TIL
OTIEePAIIMOHHBIX cucreM, | TpeboBaHHS K CHCTEMHOMY
MHCTPYMEHTAIEHOE u NPUKIIaTHOMY
nporpaMMHOe o0ecrieueHne st | MporpaMMHOMY
OIIK(Y)-2.38 | pa3zpaboTku cuctem | obecrieuennro  ACY  TIL
TEXHOJIOTHYECKOTO ITonsatue peansHOTO
MOHHUTOPHHTA, npuHounel | Bpemenu.  CTpyktypa H
MOCTPOCHHS  PACTPENIENEeHHBIX | OCHOBHBIE XapaKTEPUCTHUKU
CHCTEM aBTOMATH3ALUU OTIePAIIMOHHBIX CHCTEM
peasbHOTO BPEMEHH.
Buageer HaBBIKAMH | DHTPOIHUS CITy4aiHbIX
UCIIOJIb30BaHMS 00BEKTOB C JUCKPETHBIM H
MH(OPMALMOHHBIX HENpEepHIBHBIM MHO>KECTBOM
XapaKTepPUCTUK JUI  OLEHKH | BO3MOXHBIX COCTOSTHHH.
OIIK(Y)-2.B9 | napamerpoB uH(pOpMaroHHo - | ExuHnImI HU3MEpEHUs
N3MEPHUTEIIBHBIX, SHTPONIMU M €€ OCHOBHBIC
BBIYMCIIUTEIBHBIX ~CHUCTEM U | cBolicTBa. CBS3b  MEXIY
CHCTEM YTIpaBICHUS U | SHTpONHMEH M KOJINYECTBOM
nepenayr nHQOpPMAaIuu nH(GOPMAIINH.
Ywmeer pemarh 3agaun | Ilonstue KOJIMYECTBA
OTK(Y)-2.Y9 TIEPBUYHOMN obpabotku | naHpopmarmu. KomudectBo
nHpOpMaInH, HCTOJIb30BaTh | mHGopMammu 1o P.Xaptmu

“H(POPMAITMOHHBIE

u K. Illennony.




XapaKTCPpUCTHUKU NPU CO3JaHUU
ABTOMATU3HUPOBAHHBIX CUCTEM

OrpanuueHusi, B paMmKax
KOTOPBIX BBIBEJICHBI IaHHBIC

OIIK(Y)-2.39

3HaeT NPUHLUMBI ITOCTPOCHUS

HHPOPMALTMOHHO -
H3MCPHUTEIBHBIX ~ CHCTEM, HX
TEXHHUYECKYIO 6azy,
MaTeMaTHYeCcKOe u

nHpopManmoHHOE 0OecieyeHne

OLIEHKH KOJIMYEeCTBA
nHPOpPMALINH.
Tunossle CTPYKTYpBI

N3MEPHUTENBHBIX ~ KAaHAJIOB.
DJIEMEHTBI, COCTABIISIOLINE
CTPYKTYPY H3MEPUTEIBHOTO
KaHaJla UX XapaKTePUCTHUKH,
THIIBI, TPUHIIATIBI
noctpoenus. Ilomexu B
M3MEPUTEIIFHBIX KaHajlaxX Hu
CHOCOOBI X YCTPaHEHHS.

OITK(Y)-2.B12

Brnaneer ombIToM NpUMEHEHHS
CHEUATN3UPOBAHHOTO
MPOTPaMMHOTO  OOeCHeUeHNUs
JUIL  MOJENMPOBaHHUA pabOTHI
MPOEKTUPYEMBIX  MPOCTEHIITNX
3JIEKTPOHHBIX YCTPOUCTB

OnHONOTyTIepUOTHBIH u
JIBYXIIOJTYIEPHOIHBIN
BBIIPSIMUTEb,
napaMeTpUuIecKuil
CTabUIIN3aTop Ha
cTabMIUTPOHE (cxems,
TPUHIIHI paboTEL,
XapaKTEePUCTHKH,
BpPEMEHHbBIE JarpaMMbl
paboThI).

OITK(Y)-2.V12

YmMmeer IIPUMEHATH
CHeUaIM3UPOBAaHHOE
MPOTrPaMMHOE 00ECIICUCHHS IS
pacdera  peKHMOB  pabOTHI
MPOCKTUPYEMbBIX  MPOCTEHIITNX
JJIEKTPOHHBIX YCTPOUCTB

Kackam c¢ obmieii  6asoit
(cxema, xapakTtepucTuku, T-
o0OpasHbie CXEMBI
3amemienus). Kackag ¢
0o0ImMM 3MHUTTEPOM (cXeMa,

XapaKTePUCTHKH, T-
obpasHbie CXEMBI
3aMeIeHus ).

3HaeT OCHOBHBIC METOAbI

PaGora  pn-mepexoma B

00paboTku €3yJBTaTOB | TPSIMOM u o0OpaTtHOM
OIK(V)-2.312 | °P pesy. p p
BBIYHCIIUTEIbHBIX HarpaBJIeHUH
IKCIIEPUMEHTOB
Hasnauenue, cTpykrypa u
Brnaneer OIBITOM | OCHOBHBIE GbyHKIH
MIPOEKTHUPOBAHUS SCADA-cucrem.
nmporpaMMHOTO  obecmeueHus | Pa3pabotka rpaduueckoro
MUKPOIIPOLIECCOPHBIX uHrepdeiica omeparopa
OTK(Y)-3.B5 ponp P pe epaTop
KOHTPOJUIEPOB C | aBTOMaTU3MpPOBaHHOI
UCIIOJIb30BaHUEM SI3BIKOB | CHCTEMBI. TpeboBanus
TEXHOJIOTHYECKOTO WHKEHEPHO! TICHXOJIOTHH U
IIPOrPaMMHUPOBAHHUS I'OCT x uHpOpMaIOHHON
Cnocoben MOJIeTIH 00BEKTa
UCIIOJIb30BATh Hasnauenue, crpykrypa u
SI3BIKH, CHCTEMBI 1 OCHOBHBIE GbyHKIMH
Ymeer IMPUMEHSTh
WHCTPYMEHTAIbHBIC HDOFPAMMUDYEMbIC SCADA-cucrem.
OIIK(Y)-3 |cpencrBa porp py Pa3zpaborka rpadugeckoro
MIPOTPaMMHUPOBAHH MHKPOTIPOTECCOPHBIC uHTEepdeiica oreparopa
OIIK(Y)-3.Y5 | koHTpouIepsl B  CHCTEMax -
AB ABTOMATU3UPOBAHHOU
. yIpaBiIeHUs
npodeccroHabHO CHCTEMBI. TpeboBanust
TEXHOJIOTUYECKHUMHU .
JIeSITeIbHOCTH WH)KEHEPHO! TMCHXOJIOTHH U
nporueccamMmu .
I'OCT x uHpOpMaIOHHON
MOJIeNn 00beKTa
3Haer MexayHaposaHble | HasHaueHuwe, cTpykTypa H
CTaH/apThl HAa NPOMBIIIJICHHBIE | OCHOBHBIC byHKIMH
IpOrpaMMHUPYEMBbIE SCADA-cucrem.
OIIK(Y)-3.35 | MHKpOIIpOIECCOPHBIC Paszpabotka rpaduyeckoro

KOHTPOJUIEPHI, UX TEXHUYECKYIO
CTPYKTYpPY, (GyHKIHOHAIHHBIE
XapaKTePUCTHKH,

uHTepdeiica oreparopa
aBTOMATH3UPOBAHHOM
CHCTEMBI. TpeboBanus




HWHCTPYMCHTAJIbHBIC CHCTCMbI

MPOTPaMMHUPOBAHUS

WH)KCHEPHOW TNCHXOJIOTHH U
I'OCT x wuH(bOpMaIOHHOMH
MOJEIN 00BEKTa

Brnaneer ombrTom IIPUMEHECHUA
COBPEMEHHBIX

Kackag c¢ oOmeit 6asoi
(cxema, XxapakTepuCTUKH, T-

WHPOPMAIMOHHBIX TEXHOJIOTHH | 0Opa3HbIe CXEMBI
OTIK(Y)-4.B2 UL Tmowcka W BeIOOpa | 3amemieHms). Kackam ¢
Criocobe ' HEOOXOAMMBIX  3JIEKTPOHHBIX | OOIIMM SMHTTEPOM (cXeMma,
1 H
KOMITOHEHTOB JUISL | XapaKTEePUCTHKH, T-
PUMEHSTH
NPOEKTUPOBAHHUS M CO3JaHus | oOpa3Hble CXEMBI
JOCTHKEHUS .
9JIEKTPOHHBIX YCTPOHCTB 3aMeleHus]).
COBPEMEHHBIX _ -
Ymeer npumeHnsTh | Kackag ¢ obmeid  6a3oi
KOMMYHHUKaIMOHHBI
u COBpEMEHHBIE (cxema, xapakrepuctuku, T-
nH(OpMaLMOHHbIE TEXHOJOTUH | 0Opa3HbIe CXEMBI
MH(OPMALIMOHHBIX .
OIIK(Y)-4 N JUId TOJy4YeHUs HOpMaTuBHOM | 3amemeHus). Kackang ¢
TEXHOJIOTHH IS
HOHCKA I OIIK(Y)-4.Y2 | moxyMeHTanuud W wH(pOpMAIHK | OOIMIMM 3MHUTTEPOM (CXeMa,
CIPaBOYHOTO XapakTepa, | XapaKTepUCTUKU T-
00paboTkn P P pa, P p ’
HEOOXOMMMBIX B  Tporecce | oOpasHbIe CXEMBI
0onpIIIX 00BEMOB
MPOEKTUPOBAHUA M CO3IAHUS | 3aMEIICHUS).
HHPOPMAITUH IO .
3JIEKTPOHHBIX YCTPOUCTB.
TIPOQIITIO
Onpenenenue Hu
JIeSTeIbHOCTH 3HaeT  OCHOBHBIE  METObBI
CTaOMIM3aLUsl  TOJOXKEHHUS
MOUCKa nHpopmanuy, aGoucii TOuKH
OIIK(Y)-4.32 | HeoOxomuMoit B  mpolecce P
OHIIOJIIPHOTO  TPaH3HCTOpa
NPOEKTUPOBAaHUS M CO3JaHUs
. Ha T[pUMepe Kackama ¢
ANIEKTPOHHBIX YCTPOHCTB
OOIIMM IMHUTTEPOM.
IIpeoGpazoBarenu Ha
OIIEPAIMOHHBIX  YCHJIUTEIISIX
(mahdepeHmpyromTIe u
MHTETpUpYIOIIHe
yCTpoiicTBa,
peoOpazoBaTey
HalpsDKEHWe-TOK W TOK-
HanpspkeHue). WX cxemsl,
TIPUHLIAI JIEUCTBYS,
XapaKTEPUCTUKH (C BBIBOJOM
dbopMyin) W TpUMEHEHHWE B
YCTpOHCTBaX  YIpPAaBJIEHUS,
npeoOpa3oBaHus U Tepenadn
ANIEKTPUYECKUX  CUTHAJIOB.
Tpurrepsl, CUETYHKH,
3Haer TPUHINTIBI
PpErucTpsl,
Cnocoben MPOEKTUPOBAHUS IM(POBBIX U I bpaTopL/TeIbpATOpHI
npumensnts Metoasl | OIIK(Y)-5.35 | aHanmoroBbIx COBPEMEHHBIX paTop DATOPHL,
MYJIbTHILUIEKCOPBI/IEMYIIBTHIT
Hay4YHO- TEXHUYECKUX CpencTB
OIIK(Y)-5 JIEKCOPBI (ompenenenus,
MCCIIEZI0BATEIBECKO yIIpaBIeHUS
N N 0003HaUCHUS,
i ¥ IpaKTU4ecKon
KJIacCU(UKAIWS,  MPUHIII
JIeSITeIbHOCTH
paboTBl W TIPUMEHEHHE B
YCTpOICTBaxX  YIpPaBJIEHUS,
npeoOpa3oBaHust U Tiepenadn
JNEKTPUYECKUX  CHTHAJIOB).
[u¢po-ananorossie n
aHasloro-uugpossie
npeoOpazoBaTeu
(ompeneneHusi, 0003HAYCHIIS,
NPUHIUIT PpabOoTHI, MPUMEpPEI
peazauuy U IIpUMEHEHHE B
YCTpOMCTBaX  YIpPaBJICHHUS,
npeoOpa3oBaHus U Tiepenadn
AJIEKTPUYECKIX CUTHAJIOB).
Brnaneer OCHOBHBIMHU | OmepanMoOHHBIA  yCHINTENb
OIIK(Y)-5.B6 | mogxomamu u MeTonamu | (ompeseNieHrne, MapaMeTpsl,
OpTaHM3ayn MIPOBEJACHNUS | YNPOIICHHAs




TEOPETUYECKUX H
AKCIIEPUMEHTAIBHBIX
HCCIEIOBAaHUIN

9KBUBAJICHTHAS cxema,
o6o3naueHue). OCHOBHBIC
CXEMBI BKITFOUCHHS

OTIEPAIMOHHOTO  YCHITUTEIS
(cxempl,  TapamMeTpsl  C
BBIBOJIOM 3aBHCHMOCTEH).

OITK(Y)-5.Y6

YmMmeer MMPUMCHATDH IMMOJTYYCHHBIC
3HaHUA K PEIICHNUIO
KOHKPCTHBIX 3a4a4

Omnucath BCE HU3BECTHBIE
CXEMBl U PEXHUMBI PabOTHI
YCHUJIMTENBHBIX KAaCKaJ0B Ha
IIOJIEBBIX TPaH3UCTOPAX
BCEX THUIIOB u
KOMOWHHUPOBAHHBIX
TPaH3UCTOPAX; MEPEUUCITUTH
HX JIOCTOMHCTBA u
HEIOCTATKH, aTh
[OSICHEHHUS 0
MPUMEHUMOCTH KaXJO0ro U3
HUX TPH MPOCKTUPOBAHHUU
YCTpO#CTB yIpaBJIeHUs,
npeoOpa3oBaHus u
nepefiayd  DIICKTPUICCKHUX
CHUTHAJIOB.

OITK(Y)-5.36

3HaeT OCHOBHBIE MOIXOIBI H
METOJIBI HaY4HBIX
HCcIeNOBaHMH B obOmactu
npodeccrnoHabHOM
JIeSITeIIbHOCTH

OnmcaTte BCe H3BECTHHIC
CXEMBl U PEXHUMBI pPabOTHI
YCUIINTEJIBbHBIX KacKaJoB Ha
OMIIOJIAPHBIX TPAH3UCTOPAX;
HePEYUCITUTD ux
JOCTOWHCTBA M HEJOCTAaTKH;
JaTh TOSICHEHUS 0
NPUMEHUMOCTH KaXXIOTro H3
HUX TpH HPOCKTUPOBAHUH
YCTPOHCTB yIPaBICHUS,
npeoOpa3oBaHus u
nepenauyd  3JIEKTPUYECKUX
CHUTHAJIOB.

OITK(Y)-5.37

3HaeT TIPHUHITAIIBL
MPOEKTUPOBaHHs UDPOBBIX U
QHAJIOTOBBIX COBPEMEHHBIX
TEXHHUYECKUX CpelcTB
N3MEpeHus IIEKTPUUECKUX
BEITMYHMH

[IpeobGpazoBarenu Ha
OINCPAIMOHHBIX YCUIIUTEIAX
(muddepenppyrorme u
WMHTETrPUPYIOIIUE
YCTpOWCTBA,
npeoOpa3oBaTeH
HANPSDKCHUE-TOK H  TOK-
HanpspkeHue). WX cxeMsl,
TIPUHITHTT JIEACTBHS,
XapaKTEePUCTHKH (C BBIBOJOM
dbopMyn) W TpUMEHEHHE B
YCTPOWCTBaX  YIPAaBIECHHUS,
npeodpa3oBaHus U miepeaadn
JNIEKTPUYECKUX  CHUTHAJIOB.
Tpurrepsl, CYETUYHUKH,
PETUCTPEI,

mmdpatopbl/ qemmppaTopsl,
MYJIBTUILICKCOPBI/ IEMYTBTH
IUIEKCOPBI  (OTpeieNieH s,
0003HaYCHMS,
KJIacCU(HKAIS,  [IPHUHIIHIT
paboThl W TpUMEHEHHE B
YCTPOMCTBaX  yIpaBIICHUS,
npeoOpa3oBaHus U Tiepeaadn
ANIEKTPUUYECKUX  CHUTHAJIOB).
udpo-ananorossie u
aHAJIOTO-TTU(PPOBBIC
npeoOpa3oBaTen




(ompenenenus,

0003HaYEH N, TIPUHITATT
paboTHI, TIPUMEPHI
peanu3anuy 1 MpUMEHEHHE B
YCTPOWCTBaX  YIPAaBIECHHUS,

mpeoOpa3oBaHuA U Tiepeadn
AIIEKTPUYECKHUX CUTHAJIOB).

OrnepaliOHHBIN  yCHUITUTENb
(ompenenenue, mHapameTpsl,

YIPOILEHHAS
Brnaneer oCHOBHBIMM METOJaMHU | SKBUBAJICHTHAsS cxema,
OIIK(Y)-5.B8 | opranuzauuu npoBeneHus | obo3HaueHue). (OCHOBHEBIC
UCCIe0BaHUI CXEMBI BKJIFOYCHUS
OTIEPAIIMOHHOTO  YCHIIUTEIS
(cxempl,  TapamMeTpsl  C
BEIBOJIOM 3aBUCHMOCTEH).
OnmcaTte Bce W3BECTHHIC
CXeMBI W PEKUMBI pPabOTHI
YCHIUTEIhHBIX KacKaJgoB Ha
TIOJIEBBIX TPaH3UCTOPAX
BCEX THUTIOB u
KOMOMHUPOBAaHHBIX
Ymeer HUHTEPIPETUPOBAThL
. | TpaH3HUCTOpax; NEepPEeUNCIUTD
pe3yIbTaThl W3MEpeHHH, | OCTOMHCTBA "
OIIK(Y)-5.Y8 | momyueHHBIX B xoze
HEJIOCTATKH; JaTh
IKCTIEPUMEHTAITBLHBIX
o MOSICHEHUS 0
HCCIIeA0BaHUH
MPUMEHUMOCTH Ka)kKJOTO W3
HUX TIpH TPOCKTHPOBAHUHU
YCTPOUCTB yIIpaBIICHUS,
npeoOpa3oBaHus u
nepefayn  AIIEKTPUICCKUX
CUTHAJIOB.
Onmcate BCe W3BECTHBIE
CXEMBI M PEXUMBI PabOThHI
YCHJIMTENbHBIX KacKaJoB Ha
OHIIOJIAPHBIX TPAH3UCTOPAX;
MePEUUCITUTh ux
3HaeT  OCHOBHBIE  METOMBI
HAVMHBIX  HCCTEIOBAHMA B JIOCTOMHCTBA U HEAOCTaTKH;
OIIK(Y)-5.38 Y . | maTth TIOSICHEHHUSI 0
obmacti  mpodeccroHaTbHOM
MPUMEHUMOCTH Ka)KJJOTO W3
JIESITeTHHOCTH
HUX TIpH TPOCKTHPOBAHUHU
YCTPOUCTB yIIpaBIICHUS,
npeoOpa3oBaHus u
nepenadyd  3JIEKTPUYECKUX
CHUTHAJIOB.
Bnaneer npuemamu | CtaTudeckue "
Ka4eCTBEHHOTO U | JTUHAMHUYECKHUE
KOJINYECTBEHHOTO aHaJ M3a | XapaKTepUCTHKH JIEMEHTOB
IK(Y)-2.B1 XapaKTepUCTHK TPH BEIOOpE | CHCTEM  aBTOMAaTHYECKOTO
ANEKTPUIECKUX 9JIEMEHTOB | YIpaBIICHUS
ACY s KOHKPETHBIX yCIOBUI
IPUMEHECHUS
CnocobeH k P
Unentudukarms
OCBOCHHIO HOBBIX YMeeT onpenensTh CTPYKT CTaTHYECKHUX u
MK(Y)-2 |ob6pa3snos p TPYKIYDY
JUHAMUYECKHAX MoJieNiel | TUHAMHYECKIX
(busnveckux
CTAHOBOK [K(Y)-2.Y1 3JIEKTPUYECKUX DJIEMEHTOB U UX | XapAaKTEPUCTUK 3JIEMEHTOB
y mapameTpel MO  pe3yjibTaTaM | CUCTEM yIpaBJIeHUsL.
aHan3a XapaKTePUCTHK OCHOBHBIC ~ TIOHSATHA U
METOJIBI.
3HaeT OCHOBHBIE Bunbl | OCHOBHBIC YypaBHEHUS U
TIK(Y)-2.31 MaTEeMaTHYECKOTO OIMCAHMSA M | TepeIaTOYHBIC hyHKIIH
' XapaKTePUCTHK JIIEKTPUICCKUX | ONMMCHIBAIOMIAE  DIIEMEHTHI
anemeHToB CAY CAY.




TIK(Y)-2.B4

Bnageer COBPEMEHHBIMHU
MPOrPaMMHO-TEXHUYECKUMHU
CPEeICTBaMU MPH BBIIOIHEHUU
TEOPETHYECKHUX u
9KCIEPUMEHTAIBHBIX
HCCJICI0BaHUI

Onucarh BCEe H3BECTHBIC
CXEMBI W PEKHUMBI PabOTHI
YCHITUTENBHBIX KAaCKaJI0B Ha
OUTIONIAPHBIX TPAH3UCTOPAX;
TIePEUUCITUTh ux
JIOCTOMHCTBA M HEJOCTATKH;
JIaTh TIOSICHCHUSI 0
MPUMEHUMOCTH KaXJO0ro U3
HUX TPH [POEKTUPOBAHUU
YCTPOWCTB yIpaBJIeHus,
npeoOpa3oBaHus u
nepefauyd  JIEKTPUIECKUX
CHTHAJIOB.

TIK(Y)-2.V4

YmMmeer MIPUMEHATD
TEXHUYECKHE cpeacTBa H
WHPOPMALMOHHBIE TEXHOJIOTHU
TS [IPOBEJICHUS
TEOPETUYECKUX H
BKCHepI/IMeHTaHBHLIX
HCCJIEIOBAHUH.

IIpeobpazoBatenu Ha
OIIEPAIMOHHBIX  YCHJIUTEIISIX
(mahdepeHtmpyromIIe u
HHTETPUPYIOIIHEe
yCTpoiicTBa,
peoOpazoBaTeny
HalpsDKEHUE-TOK W TOK-
HampsbkeHue). HMx  cxemsl,
TIPUHIUIT TICUCTBUS,
XapaKTEePUCTUKH (C BBIBOJOM
dbopMyin) W TpUMCHEHHE B
YCTpOMCTBAX  YIPABJICHUS,
peoOpa3oBaHusl M Nepenadn
JNMEKTPUYECKUX  CHTHAJIOB.
Tpurreps!, CUETYHKHY,
PETUCTpHI,

nmgpatopsl/ nemmdpaTopsl,
MYJIbTHUILUICKCOPBI/IEMYIIBTHIT
JIEKCOPBI (ompenenenus,
0003HaUCHUS,
KiIacCu(bHKAIWs,  PUHITHIT
paboTBl M TIPUMEHEHHE B
YCTpOHCTBaX  YIpPAaBJICHUS,
npeoOpa3oBaHus U Tepenadn
JMEKTPUYECKNX  CHI'HAJIOB).
[u¢po-ananorossie n
aHaJIoro-uudpoBsIe
peoOpazoBaTey
(ompeneneHnsi, 0003HAYCHIIS,
NPHUHIUI PabOThI, MPUMEpPHI
pealzalyy U IpuMeHeHne B
YCTpOICTBaxX  YIpPaBJIEHUS,
npeoOpa3oBaHust U Tiepenadn
ANIEKTPUIECKUX CHTHAJIOB).

TIK(Y)-2.34

3HAaeT OCHOBHBIE TEXHUYECKHUE
cpeicTBa M HMH(POPMAIMOHHBIE
TEXHOJIOTHH MpPUMEHSEMbIE B
obmactu ACY TII u ACHU

Tpurrepsl, CUYETUYMKH,
PperucTpsl,

mmgpaTopbl/ nemudpaTopsl,
MYJIbTHUILIEKCOPBI/IEMYIIBTHIT
JIEKCOPBI (ompenenenns,
0003HAYEHUS,
KIaccU(UKays,  PUHINI
paboTBl M TNpUMEHEHHE B
YCTpOICTBaxX  YIpPaBJIEHUS,
npeoOpa3oBaHus U Tiepenadn
AJIEKTPUYECKIX CUTHAJIOB).

TIK(Y)-2.B5

Bnaneer COBpPEMEHHBIMH
MIPOrPaMMHO-TEXHUIECKIMH
CpelCcTBaMU TPH BBITIOJHEHUH
TEOPETHIECKUX i
9KCIIEPUMEHTABHBIX

Omnucath BCE U3BECTHBIE
CXEMbI U PEKUMBI PabOTHI
YCHIIUTEIbHBIX KaCKaI0B Ha
OMITOJIIPHBIX TPAH3UCTOPAX;
MIEPEYHCITUTh ux




HCCIEIOBAaHUI

JIOCTOMHCTBA U HEOCTATKU;
JaTh MOSICHEHUS 0
MPUMEHUMOCTH KaXXJOTO U3
HUX TIPH MPOECKTUPOBAHUU
YCTpOICTB YIpaBICHUS,
npeoOpa3oBaHusg u
mepenadyd  3IEKTPUIECKUX
CUTHAJIOB.

TIK(Y)-2.Y5

YMeer npUMeHsTh
TeXHUUYECKHUE CPENICTBA U
HH(POPMAIMOHHBIC TEXHOJIOTHH
JUTS TIPOBEICHHS
SKCIIEPUMEHTAIBHBIX
HCCJIEIOBAaHUH.

[peoGpazoBatenu Ha
OTEPALMOHHBIX  YCHITUTENSAX
(mudbdepeHmpyromIe u
WHTETpUpYIOIIHe
YCTpOUCTBA,
npeodpa3oBareu
HANpsDKEHHE-TOK U TOK-
HanpspkeHue). WX cxembl,
TPHHIIAIT JICHCTBUS,
XapaKTePUCTUKU (C BBIBOJIOM
dopMyn) W TpUMEHEHHWE B
YCTPOMCTBaX  YIpaBICHUS,
mpeoOpa3oBaHus U Mepeaadn
JNEKTPHYECKUX  CUTHAJIOB.
Tpurrepsl, CUYETUYHKH,
pErucTpsl,

mdpaTopbl/ nemudpaTopsl,
MYJIbTUILIEKCOPBI/AEM YT TUIT
JIEKCOPBI (ompenerneHus,
0003HaUEHN,
KiIaccUUKAMsA,  PUHIKI
paboThl ¥ TMpUMEHEHHE B
YCTpOMCTBaX  YIpaBICHUS,
npeoOpa3oBaHus U Tepenadn
JNMEKTPUYECKUX  CHTHAJIOB).
Ludpo-anaoroBsie "
aHaoro-1udpoBeIe
npeoOpa3zoBaTenu
(onpenenenus, 0003HAUESHUS,
MPHUHIUIT PabOThI, TPUMEPSI
pea3aluy U IMpUMEHEHHE B
YCTPOMCTBaX  YIpaBJICHUS,
npeoOpa3oBaHus ¥ Mepeaadn
JNIEKTPUIECKUX CHTHAJIOB).

TIK(Y)-2.35

3HaeT OCHOBHBIE TEXHUYECKHUE
cpencTBa U MHPOPMAITUOHHBIE
TEXHOJIOTHH, IPUMEHIEMbIC B
obmactu ACY TII u ACHU

Tpurrepsr, CUCTYHKH,
PETHUCTPBI,

mmgpaTopsl/ nemmdpaTopsl,
MYJIBTUTLIEKCOPBI/ IEMYITbTHIT
JIEKCOPBI (ompenenenws,
0003HaUCHUS,
KIaccupuKaus,  TPUHIIAI
paboTBl W TIPIMCHCHHE B
YCTpOWCTBaX  YIIPaBJICHHUS,
peoOpa3oBaHus U Tepeadn
JNEKTPUUECKUX CUTHAJIOB).

TIK(V)-3

CrnocobeH
BBITIOJIHATh
TOJHEI 00BEM
paboT, CBSI3aHHBIX C
TEXHUYECKAM
obcmy)KuBaHUEM
ABTOMaTHU3UPOBaHH
BIX CHCTEM
yIpaBICHUS
(busnveckuMu

TK(Y)-3.B1

Brageer HaBbIKamMu aHaIM3a
JOKYMCHTaINU,
periaMeHTHpYIoIen
TEXHOJIOTHYECKYIO TUCIHIUIHHY
Ha TPeNpUATHH (TI0 OTPACIISIM)

Brmmonaenue CXEMBI
apromatuzamun  (OCA mo
rocrt 21.404-85)
pa3BepHYTHIM CIIoCcoO0oM,
MPUBECTH TIPUMEP C 7-10
Pa3TUIHBIMH H3MEPEHUAMU
(2 mpubopa mo Mecty, 5 Ha
TUTE)

TMIK(Y)-3.Y1

YMeet pa3pabaTbIiBaTh
(hYHKIIMOHAIILHBIC CXEMBI

Brinonnenue CXEMBbI
apromatmzaun  (OCA mo




YCTaHOBKaMH C
y4eToM
TpeOoBaHMit
PYKOBOIAIINX H
HOPMAaTHBHBIX
JOKYMEHTOB

aBTOMaTu3alu

IocT 21.404-85)
pa3BepHYTBIM  CIOCOOOM,
[IPUBECTH IIpUMEp C 7-10
Pa3INYHBIMA  H3MEPEHHUAMHI
(2 mpubopa no mecty, 5 Ha
ITUTE)

YcnoBus CHATHS EPEXOIHOM

XapaKTEPHUCTHUKN.
3HaeT MPUHIUTIBI

Unenrudukarms
MPOEKTUPOBAHMS IIU(PPOBBIX U

CTaTH4ECKOr0 u

MK(Y)-3.31 AQHAJIOTOBBIX COBPEMEHHBIX

aCTaTM4ecKOro OO0BEKTa TI0
TEXHUYECKUX CPEJCTB .

KpHUBO#i pasrona. Beibop Tuna
yIpaBiIeHUs

aBTOMAaTHUYECKOTO

perynsTopa.
YMeeT BEIOMpaTh TEXHUIECKHE e e

P CAP (PO wu UM)

CpEeZACTBa aBTOMATH3ALUH,

NEKTPUIECKHE,
WCTIOJTHUTENILHbIE MEXaHNU3MBI,

CIVIHPYIOLITE OPTaHbI I ITHEBMATHUYECKHUE u
PEryIHpYIo P TUpaBIMIecKUe  (TPHUHIMI
puOOPHI OIIEPATUBHOTO 9

MK(Y)-3.Y2 NIEHCTBUSI, JIOCTOMHCTBA U
M3MEPEHNUS B COOTBETCTBHE C
HEZIOCTATKH, o0macTpb
WHJIUBHYaJIbHBIMH
MIPHIMEHEHHS).
0COOCHHOCTSIMU
XapaKTepUCTUKH
ABTOMATHSHPYEMOTO JIPOCCEIBHBIX PEryi LIIX
TEXHOJIOTHYECKOTO IMpoIiecca P PEryHpyIo
OpPraHoB.
3HaeT NPUHLUIIBI ABTOMaTHYECKUE
(OYHKIIMOHUPOBAHUS U peryastopel. Knaccudukarus
HCTIONIb30BaHMS COBPEMEHHBIX ABTOMATHIECKUX
TEXHUYECKUX CPE/ICTB perymsitopoB.  JIuHelHBIE U
M[K(VY)-3.32 YOpaBJIEHUS, UCIIOIb3YEMbIX B MO3ULIMOHHBIE PETYIISITOPHIL.
crcTeMax MPOMBIIUICHHON
ABTOMATHKH TEXHOJIOTHYECKUX
MPOLIECCOB XMMHUUECKUX
MIPOU3BOJICTB
Jluneitnas u peneitnas CAY
MOIITHOCTH peaxTopa.
IIpencraBuTh CTPYKTypHBIE
CXEMBbI CAY. Hatp
Brnaneer CYIIECTBYIOIIMMH | OIMHCaHUE 3JIeMEHTaM
METOAUKAMU HACTPOUKH, | CTPYKTYPHBIX cXeM
TK(Y)-3.B3 HaJIAJKH, UCIIBITAHUA PHOOPOB | TUHEWHOMH U peneitHoit CAY
’ koHTposst U ynpasiaeHuss ACY | CocTaBuUTb  CTPYKTYPHYIO
TII siiepHBIX SYHEPreTUYECKHX | CXeMy YIpaBIeHUS
YCTaHOBOK MOIIHOCTBIO peaxTopa
BB2P-1000. Onucarb
B3aMMOIEHCTBHUE 0JIOKOB
AKHII, APM-5, POM-2,
OI'CP
CocTaBUTh  CTPYKTYPHYIO
cXeMy YIpaBIeHUS
MOIITHOCTBIO peaxropa
YMeet BBIOUPATh MPUOOPHI BB3P-1000. Onwucatb
KOHTPOJISL M YIIPABJICHUS B B3auMo/IeiicTBHE 6s10KOB
COOTBETCTBHUM C TEXHUYECKUM AKHII, APM-5, POM-2,
MK(Y)-3.V3
3aJlaHUEM Ha IIPOECKTUPOBAHUE OI'CP.
ACY TII sgepHbIx Cuctema aBapuiiHOU
OHEPreTUYECKUX YCTaHOBOK 3ammTel  peaktopa BBOP.
Onucats PEKUMBI
aBapuitHOl 3amuTel BBOP-
1000: A3, I13-1, I13-2.
3HaeT OCHOBBI CoCTaBUTh CTPYKTYPHYIO
IK(Y)-3.33 (GYHKITMOHUPOBAHUS MPUOOPOB | CXEMY YIIPABJICHHUS

KOHTpouts 1 ynpasieHuss ACY

MOIIHOCTBIO PEaKTOpa




TII sinepHBIX SHEPreTUUECKUX
YCTaHOBOK

BB3P-1000. Onucats
B3aMMOEHCTBHUE OJIOKOB
AKHII, APM-5, POM-2,
2OI'CP

Bnageer cymectByromumu
METOAMKAMHU HaCTPOIKH,
HaJlaJIK1, UCTIBITaHUH TPUOOPOB

Jluneiinas u peneitnas CAY
MOIIHOCTH peakTopa.
[IpencraButh CTPYKTypHbIE
CXEMBI CAY. Jatb
oInucaHue 3JIEMEHTaM
CTPYKTYPHBIX cxeM
nuHeHHoOH u peneitHoit CAY

ITIK(Y)-3.B4
KOHTpouis u ynpasieHust ACY CocTaBuTh  CTPYKTYPHYIO
TII npou3BOACTB SAEPHOTO cxemy yYIpaBlIeHUs
TOIUIMBHOTO IIUKJIa MOIITHOCTBIO peaxTopa
BB3P-1000. Omnmcath
B3anMo/IeiicTBHE 0110KOB
AKHII, APM-5, POM-2,
OI'CP
CocTaBUTh  CTPYKTYPHYIO
cxeMmy YIpaBICHUSL
MOIITHOCTBIO peaxTopa
Ymeet BbIOUpaTh NPHOOPHI BB2P-1000. Onwucatb
KOHTPOJISI U YIPaBICHUS B B3auMo/ieiicTBHe 6J10KO0B
COOTBETCTBHUH C TEXHUYECKUM AKHII, APM-5, POM-2,
[IK(Y)-3.V4
3a/IaHUEM Ha NIPOEKTUPOBAHUE OI'CP.
ACY TII npon3BoaCTB Cuctema aBapuilHOU
SIIEPHOTO TOIJIMBHOTO LIMKJIA 3amuTel  peaktopa BBOP.
Ommcatp PEXKUMBI
aBapuitHOi 3amuTel BBOP-
1000: A3, 113-1, I13-2.
CocTaBUTh  CTPYKTYPHYIO
3HaeT OCHOBEI cxeMmy YIpaBICHUS
(hYHKIIMOHUPOBAHUS MPUOOPOB | MOIIHOCTEIO peaxTopa
[IK(Y)-3.34 KOHTpOJIS U ynpasieHus ACY BB3P-1000. Omnwucath
TII npou3BOACTB S1EPHOIO B3aUMOJEICTBUE 6J10K0B
TOIIMBHOTO IIUKJIA AKHII, APM-5, POM-2,
OI'CP
Bnaneer npuemamu CxeMbl BKJIFOUEHUS
TTK(Y)-4.B1 COCTaBJICHUS CXEM BKIIIOYEHHS | JBUTATeNell  MOCTOSHHOTO
’ OCHOBHBIX AJICKTPUIECKUX TOKa C 3JEKTPOMAarHUTHBIM
anemeHTOB CAY BO3MYIICHHEM
CriocoGer YMeeT mpoeKTHPOBATh CXEMBI CrpykTypHass cxema H
BKJIFOUEHUSI OCHOBHBIX BpPEMCHHBIC HarpaMMel
OTBICKUBATb U MK(Y)-4.Y1 P Aarp
CTDAHSTE 9NEKTPUUECKUX IIIEMEHTOB TUPUCTOPHOTO MpUBOJIA
MK (Y)-4 yerp CAY MOCTOSIHHOTO TOKA.
HEUCIPAaBHOCTH Ha =
P — 3HaeT yCTpOUCTBO, IPUHIIMII DNEKTPUYECKHE IJIEMEHTBI
JIEHCTBUS, CXEMBI BKIIIOUEHUS, CUCTEM  aBTOMAaTHYECKOTrO
yCTaHOBKax
THTIOBBIC XapaKTEPUCTHKH, YIpaBJICHUS
[K(V)-4.31 BUJIbl MATEMATHYECKOT O
OTIFICAHUS OCHOBHBIX
ANIEKTPUYECKHX SIIEMEHTOB
ACY
Crocoben MuxpomnpoueccopHas
Brnaneer ombiToM npuMeHEHUs
paszpabaTbIBaTh cucTema, TTOHSTHSI,
OBM s ynpaBneHus U
MPeJIOKEHUS 110 CTPYKTYpa, OCHOBHbIE
00paboTkn nHpopmanny;
COBEPILEHCTBOBAHU ITK(Y)-6.B1 N IOPUHLMIIEL  OpraHU3alUu.
yCTpoiCTBaMHU COTIPSIKEHUS
10 CHCTEMBI . Onpenenenue
TK(Y)-6 KCIULYATALLHL U3MEPHTEIbHOM ammaparypsl ¢ | = oreccopa
yarat OBM, BKIIOYas JAaTYUKH. porip pa,
aBTOMAaTU3UPOBAHH MUKPOKOHTPOJLIEPA.
bIX CUCTEM YMeer ucnonb30BaTh Ha OnHOKpUCTANIBHBIN
yIpaBJIeHUS [K(Y)-6.Y1 [IPAKTUKE OCHOBHBIE BUJIBI MHKPOKOHTPOJLIEP.
(hu3nIeCKUMHU MIPOTPAMMHBIX M TEXHUUECKUX [IporpammupoBaHue




YCTaHOBKAMU cpencts ACY TIL MUKPOKOHTPOJILIEPOB u
CpeAcTBa UIA CO3MaHHA H
OTJIaAKH IPOTPaMM.
OcHoBHBIE TPUHIATIBI
OpraHM3alii BBOJA/BBIBOAA
3HaeT COCTaB TEXHUYECKOTO U " nux 0COOCHHOCTH.
MPOTPaMMHOTO 00eCTICUeHHUS WnTtepdeiic BBoma/BEIBOIA B
TK(Y)-6.31 ACY; apxuTeKTypy MHUKPONPOILIECCOPHOH
MarucTpaibHO-MOAYIbHBIX TEXHUKE. ITapannensHas
CHCTEM U CelHaIbHbIe nepeaava JIAHHBIX.
cucTeMbl HHTep(eiicoB. ITocnenoBarenbHas
CUHXPOHHAs U aCUHXPOHHAas
nepeaaya JaHHBIX.
Brnaneet onsiToM AHanu3 yCTOMYMBOCTH H
HCCIIEI0BaHUS MHOTOCBSI3HBIX KauyecTBa  peryJHpOBaHMs
[K(Y)-6.B2 CHCTEM aBTOMATHYECKOTO OIHOTUITHBIX MHOTOCBSI3HBIX
YIIpaBICHUS cucTeM METO/IOM
JICKOMIIO3HUIIHH.
YMeeT mpoBecTH aHaIn3 BosmoxuOCTH
WHBApHAHTHON CHCTEMBI Ha WHBAPHAHTHOTO YIPABICHUS
TIK(Y)-6.Y2 3aJaHHYIO TOYHOCTh B OIHOMEpPHBIX CHCTEMax,
yIpaBIeHUS KOMOMHUPOBAaHHBIX
CcHUCTeMaX, MHOTOCBS3HBIX
cUCTEMaXx.
3HaeT NPUHLHUIIBI HOCTPOCHUS THUmbl aganTUBHBIX CHUCTEM,
Pa3IUYHbIX alallTUBHBIX U X OCOOEHHOCTH W 00yacTu
MHBapUaHTHBIX CUCTEM IIPUMEHEHUS
(3KCTpeManbHbIE CHCTEMBI,
CHCTEMBl C  JTaJOHHOU
MOJIENIbIO,  CHUCTEMBI €
M[K(VY)-6.32 MEPEMEHHO CTPYKTYpOit).
Bo3mosxkHoctu
WHBAPHAHTHOTO YIPABICHUS
B OJHOMEpPHBIX CHCTEMax,
KOMOWHHUPOBAHHBIX
CHUCTEMaX, MHOTOCBS3HBIX
CHCTEMaX.
Bnaneer coBpeMeHHbIMU Mukponporeccopras
MIPOTPaMMHO-TEXHUYECKUMHU cucremMa, [OHATHA,
CTPYKTYpa, OCHOBHEBIE
[K(Y)-6.B3 cpecTBamu 00paboTKn NPUHUMUIIBI  OpraHU3alMu.
nH(popManuu 1 METOAAMHU
COTIPSDKEHHS U3MEPHUTEILHOM Onpenesenne
anmapatyphi MUKpPOHIpoIieccopa,
MUKPOKOHTPOJLIEPA.
OnHOKpHUCTAIBHBIN
YMmeeT npuMeHsTh MUKPOKOHTPOJLIED.
TIK(Y)-6.Y3 TEXHUYECKHE CPEICTBA U IIporpammupoBanue
MHPOPMALMOHHBIE TEXHOJIOTHHA | MHKPOKOHTPOJUIEPOB u
npu npoexktupoBannu ACY TII. | cpencTBa mns co3maHus U
OTJIAJIKH IPOTPAMM.
OcHOBHBIE TIPHUHITAITBL
OpTraHM3aIliH BBOA/BBIBOJIA
u ux 0COOEHHOCTH.
3HaeT OCHOBHBIE TEXHUUECKUE WnTtepdeiic BBOIa/BEIBOAA B
TTK(Y)-6.33 cpezacTBa M HHPOPMAIMOHHbIE MUKpPOIPOILECCOPHOI
TEXHOJIOTUH MIPUMEHSIEMBIE B TEXHHKE. [MapamnensHas
obnactu ACY TII u ACHU rnepegava JaHHBIX.
INocnenoBarenbHas
CHUHXPOHHAsI ¥ aCHHXPOHHas
nepefaya JaHHbIX.
TIK(Y)-7 CnocobeH k TK(Y)-7.B1 Bnaneer TexHosorusiMu | OCHOBHBIE HPUHLIAIIBL

OKCILTyaTaltnun

IIOCTPOCHUA ¢ OKCILUTyaranuu

OpraHu3anumn BBOZ[a/BBIBOIIa




CIIELMAILHBIX
TEXHUYECKUX
CpPeICTB,
COOPYXEHUI,
00BEKTOB U UX
CHCTEM

MPOMBIIUICHHBIX cere

(Fieldbus)

u nux 0COOCHHOCTH.
WnTtepdeiic BBoma/BEIBOIA B
MHUKPONPOILIECCOPHOI
TEXHUKE. [MapamnensHas
nepenada JTAHHBIX.
ITocnenoBarenpHas
CHHXPOHHAS W aCHHXPOHHAs
nepesiaya JJaHHBIX.

OcHOBHBIE NPUHLIUTIBL
OpraHM3ali BBOJa/BBIBOAA
YMeeT NpUMeHSTh CpecTBa u ux 0COOCHHOCTH.
B3aUMO/IeIiCTBUS omeparopa ¢ Wnrepdeiic BBoxa/BbIBOIA B
MK(Y)-7.Y1 CHCTEMOM, HHTEP(EHCHI MHUKPOIIPOLIECCOPHOMI
) B3aUMOJICICTBUSA YCTPOUCTB, TEXHUKE. [TapannenbHas
CTaH/APTHBIC CHCTEMHBIE nepenada JTAHHBIX.
HHTEPQEHCHL. [ocnenoBarenvHas
CHHXPOHHAS U aCHHXPOHHAs
nepesiada JaHHBIX.
MuxkponporeccopHas
cHcTeMa, MIOHSATHS,
3HaeT apXUTEKTYypy
CTPYKTYpa, OCHOBHBIC
COBPEMEHHBIX
. NPUHLUIBL  OpraHU3aLHH.
BBIUUCIUTEIBHBIX YCTPOMICTB,
Ornpenenexnue
NPUHLHUIIBI UX TOCTPOCHUS,
MHKpOIpoIieccopa,
MPUHLUIIBI BBITTOJHEHUS
TK(Y)-7.31 MUKPOKOHTpOJIJIEepa.
KOMaHJI, IPOrpaMMHOE U .
OIHOKpUCTANIBHBII
MHUKPOIPOTrpaMMHOE
MHUKPOKOHTPOJLIEP.
yTIpaBJICHUE, TIPUHIUIIBI
[TporpammupoBanue
paboTHI 3aITIOMUHAIOIIAX
. MHUKPOKOHTPOJIIIEPOB u
YCTPOMCTB.
CpeacTBa JUIA CO3/aHHUA H
OTJIAAKH IPOTPaMM.
Bnaneer Mmetonamu CratucTuyecknue  OLEHKH
WCCIIEIOBaHUS CHCTEM KayecTBa pabOTHl CHCTEM
ABTOMATHYECKOTO yIIPABICHHS, | aBTOMATHYECKOTO
MOJIBEP>KEHHBIX BIIMSHHIO TIPaBJICHHUS.
MK(Y)-7.B2 ABED VA yip
CITy4aifHBIX BO3AECHCTBUH
METOJAaMH TIAHUPOBAHUS U
00paboTKU pe3yIbTaTOB
9KCHEPHUMEHTOB
CTaTUCTHYECKHE  METOIBI
TUTAHUPOBAHUS
YMeeT m1aHupoBars, 9KcTIepuMeHTOB. OCHOBHBIE
MPOBOANTD TEPMHUHBI W TIOHSATHSL.
MK(VY)-7.Y2 OKCIIEPUMECHTAIIbHBIE IMapameTpsl onTUMU3aUU U
Uccie0BaHus ¥ 00pabaTeIBaTh | MX KJ1accH(pUKaIHs.
UX Pe3yNbTaThl DaxTOpHI, TpeOoBaHuS,
NpeAbsIBIsieMbIe K HHUM.
Monens 00BeKTa.
IIpoBepka aJIeKBaTHOCTH
3HaeT METOIbI MOCTPOSHUS 1 N
MIPOBEPKH CTATUCTHYECKIX JHHCHHOTO YPaBHCHIA
TK(Y)-7.32 POBCpK perpeccun.  OCcOOEHHOCTH
MoJIeJIell TEXHOJIOTHIECKUX
[I®D mpm pasHOM UHCIe
00BEKTOB yIPaBICHHS
TapaJuIeJIbHBIX OIBITOB
TpeboBanus k npudopam
. KOHTpOJISL (KJIAacC TOYHOCTH
3HaeT yCTpOUCTBO
(o6o3Hauenus1, Qopmysl),
COBPEMEHHBIX IPHOOPOB
YyBCTBUTEIbHOCTh,  IOPOT
OIEepPaTUBHOTO KOHTPOJIS,
YyBCTBUTEIBHOCTH,
MK(Y)-7.33 UCTIOJIHUTENIbHBIX MEXaHU3MOB .
U PETYIHPYIONIINX OPTaHOB Orictponeiicraue,
perympy p ’ HaJC)KHOCTD).

HCIIOJIB3YEMBIX B CUCTEMAX
HpOMBILHHCHHOﬁ aBTOMATHUKH

[IpoMbITIZIEHHBIE ~ METOJIBI
W3MEpEHUs]  KUCJIOTHOCTH,
IJIOTHOCTH, BJIAKHOCTH,




KOHIICHTPAIUH KUJIKOCTH U
ra3oB  Ha  XHMHYECKOM
IIPOU3BOJCTBE aTOMHOM
MIPOMBIIITICHHOCTH.
W310x0ThH TIPUHITHAIIBL
IERCTBUS (cxema u
TTOSICHCHHE).

TK(Y)-7.B7

Brnaneet TexHOIOTHIMK
CO3JIaHMsI U HKCIUTyaTaluu
MPOMBIIIJIEHHBIX IPOTOKOJIOB
nepenayu JaHHBIX

OcHOBHEbIE TPUHIHIIBL
OpraHM3ali BBOJa/BBIBOAA
u ux 0COOCHHOCTH.
Wnrepdeiic BBoxa/BbIBOIA B
MUKPOIIPOLIECCOPHOMI
TEXHHKE. [MapanenpHas
nepenayda JIAHHBIX.
ITocnenoBarenbpHas
CHHXPOHHAsl U aCHHXPOHHAsI
nepeaaya JaHHbIX.

MIK(Y)-7.Y7

YMmeeT npuMeHsTh HHTEp(erch
B3aUMOJEHCTBUS 3JICKTPOHHBIX
YCTPOMCTB M CTaHAAPTHHIE
CHCTEMHBIE HHTEP]EHCHI.

OCHOBHEBIE TIPUHITAIIBL
OpTraHW3aIliH BBOIA/BBIBOJIA
u HX 0COOEHHOCTH.
WnTtepdeiic BBoma/BEIBOA B
MHUKPOIIPOLIECCOPHOMI
TEXHUKE. [Tapannenbnas
nepenada JTaHHBIX.
IlocnenoBarenpHas
CI/IHXpOHHaH nu aCI/IHXpOHHaﬂ
nepeaada JaHHbIX.

TK(Y)-7.37

3HaeT NIPUHLUITBI TOCTPOSHHMS
COBPEMEHHBIX
BBIYHUCIIUTEIbHBIX YCTPOHCTB,
YCTPOMCTB XpaHEHUS
HHPOPMALIUU U CIIOCOOBI
YIIpaBICHUS UMH.

MukpomnporieccopHast
crucTeMa, TIOHSTHS,
CTPYKTYpa, OCHOBHBIC
TIPUHITAIIBI OpTaHU3ALIH.
Onpenenenue
MHKPOTIpOIIeccopa,
MHKPOKOHTPOJLIIEpa.
OnepaTuBHOE
3allOMUHAIOLIEE YCTPOICTBO,
MIOCTOSIHHOE  3aIIOMHHAIOIIIEe
ycrpoiictBo.  Craruueckue
3alIOMUHAIOLINE YCTPOUCTBA.
JlnHAMHYeCKre
3aIIOMHHAIOMINE YCTPOHCTBA.
OCHOBHBIE  XapaKTEPUCTHKH
Y TIPUHIIAIT ICHCTBHSL.
OnHOKpUCTANIBHBII
MHKPOKOHTPOJLIEP.
[IporpammupoBanue
MHKPOKOHTPOJIIEPOB "
cpencrtBa Uil CO3JAHUS W
OTJIAJIKU IIPOTPAMM.

TIK(Y)-19

Crocoben
UCIIOJIb30BaTh
MHPOPMALMOHHBIE
TEXHOJIOTHH MPH
pa3paboTKe HOBBIX
YCTaHOBOK,
YCTPOICTB,
crocoOeH K coopy
U aHAIM3y
nHPOPMALIIHN JIJIS
BBIOOpA H
000CHOBaHHUS
BapUaHTOB HAay4YHO-
TEXHUYECKUX U

ITK(Y)-19.B3

Bnaneer meronukamu u CAIIP
JUIS  BBITIOJIHCHHUS TPOCKTHBIX
pador B obmactu ACY TII u
ACHMN.

ITocnenoBaTeIbHOCTH
paboTel  MHKpOIpOIIeccopa
Ha  I[pUMepe  THUIIOBOM
KOMAaH/IbI (c
HCIOJIb30BaHUEM
YOPOMEHHBIX CTPYKTYPHBIX
CXeM YCTpOMICTBa
yIpaBJcHUs, apuYMETHKO-
JIOTHYECKOTO YCTPOMCTBA M
THUIIOBOU CTPYKTYPBI
MHUKPOTIPOIIECCOPA).

TIK(Y)-19.V3

YwMmeer pa3pabarbeIBaTh
MHKPOITPOLIECCOPHbIE
YCTPOWCTBA BBOJA-BBIBOJIA U

ITocnemoBaTeNbHOCTD
paboTel  MHKpOIpOIleccopa
Ha rnpuMepe THUIIOBOU




OpraHU3aIOHHBIX
peieHuit

YIpaBiIeHUS W NPOTrPaMMHOE

KOMAaH/IbI (c

obecrieueHne ULt UX | MCHOJb30BaHUEM
(yHKIIMOHHPOBAHUSL. YIPOIIEHHBIX CTPYKTYPHBIX
CXEM yCTpoiicTBa
yOpaBiIeHus, apu(pMeTHKo-
JIOTUYECKOr0 YCTpOMCTBA U
TUINIOBOM CTPYKTYpBI
MHUKPOTPOIIECCOpa).
3HaeT OCHOBHBIE CTPYKTYpHBIE | MUKpomporeccopHas
3JIEMEHTEI cHucreMa, TOHSATHS,
MHKPOIIPOLIECCOPHBIX ~ CHUCTEM, | CTPYKTYpa, OCHOBHBIE
OPUHOMN WX  paboThl ¥ | NPUHUMOBI  OpraHU3alUH.
ITK(Y)-19.33 B3auMoJieiicTBusa,  npuHiunel | OnpeneneHue
OpraHM3aIn MOJICUCTEMBI | MHUKPOTpOILEccopa,
MaMATH ¥ BBOAA-BBIBOJA B | MHKPOKOHTPOJIIEPA.
MHKPOIIPOIIECCOPHBIX
cHCTeMax.
Hasnadenue, cTpykTypa H
OCHOBHBIE GbyHKIIMH
Ymeer ucnone3oBath | SCADA-cucrem.
WHCTPYMEHTAJIbHBIC Pa3paboTtka rpadudeckoro
NporpaMMHBIE  TakeThl A | uHTepdeiica oreparopa
MIK(Y)-19.y4 | "POTP po “patop
peanu3au 3aja4 | aBTOMAaTU3UPOBAHHOM
ABTOMAaTHYECKOTO CUCTEMBI. TpeboBanus
MPOEKTUPOBAHUS WH)KEHEPHOU TNCHXOJIOTHH U
I'OCT k uHpOpMaOHHON
MOJEIN 00BeEKTa
Hasnadenue, cTpykrypa H
OCHOBHBIE GbyHKIIMH
3Haer CUCTEMBI
SCADA-cuctewm.
ABTOMATH3MPOBAHHOTO
Paszpabotka rpadmaeckoro
MPOEKTUPOBAHUS;  CTPYKTYPY .
nunrepdeiica oreparopa
[MK(VY)-19.34 | mpormecca MIPOSKTHUPOBAHUS; o
aBTOMATH3MPOBAHHON
YPOBHH, acCIleKTbl W  OTaIlbl
CUCTEMBL. TpeboBanus
MPOEKTUPOBAHHMS; THIIOBBIC .
POEKTHBIE TPOLEYPHI WH)KEHEPHOW TMCHXOJIOTHH U
p p yp I'OCT k uHpOpMaHOHHON
MoJieny 00beKTa
Buageer HaBbIKaMu | OOGmue IIPUHLIMIIBL
MPOEKTUPOBAHUS U | IOMEXOYCTOWYHBOTO
UCCIIEIOBaHUS KOJIUPOBaHHUSI.
ABTOMATH3MPOBAHHBIX KonmuectBenHbIe
MH()OPMALMOHHO - | XapaKTepUCTHKH
TIK(Y)-19.B5 bopman pakTepuett
MU3MEPHUTENIFHBIX CHCTEM W HX | IOMEXOYCTOWYHBOCTH
OCHOBHBIX KOMIIOHEHT Ha 0a3e | KO/OB. ConepxaHue
WCIIONIb30BAaHMUSI COBPEMEHHBIX | METOJOB  TIPYyNIIOBOTO U
CpencTB BBIYHCIIUTEIHHOM | [UKIMYECKOTO
TEXHUKH KOJIUPOBaHHUSI.
Onpenenenne WHTEPBAJIOB
YMeeT TNpUMEHSTh: METOJbI
BPEMEHHOI'0  KBaHTOBaHHMS
JIICKPETU3AINT
HEMpPEePHIBHOTO CHUTHaJja
WU3MEpHUTENbHBIX CUTHAJIOB U
(yHKIIMIM) Ha OCHOBaHHH
KOJIUPOBAHHUS uHpopmarny;
YaCTOTHBIX, BPEMEHHBIX W
IMK(Y)-19.Y5 | Texnuueckue cpencrsa coopa,
CTaTUCTHYECKUX
perucrtpanmy, o00pabOTKH U
XapaKTepUCTUK
nepenaud  uHGOpManMM  HpU
KBaHTYEMOTO CHUT'HAJIa,
MPOEKTUPOBAHUH M CO3JaHUHU
coJiep)KaHne JIaHHBIX
ABTOMATH3MPOBAHHBIX CUCTEM.
METOJIOB.
Tumnoseie CTPYKTYpBI
3Haer OCHOBHbBIE STaIbl PYKTYP
N3MEPHUTENBHBIX  KaHAJIOB.
pa3paboTku MHPOPMAITMOHHO -
DJIEMEHTBI, COCTaBJISIOIINE
IK(Y)-19.35 HM3MEPHUTEIBHBIX CHUCTEM,

cojJiepkanue paboT, MepedyeHb
MPOEKTHBIX JTOKYMEHTOB

CTPYKTYPY H3MEPHUTEIHHOTO
KaHaJla UX XapaKTePHCTHKH,
THIIBL, TIPHUHITAIIBL




nocrpoenus. Ilomexu B
N3MEPHUTENBHBIX KaHAJTax H
crocoOBI UX yCTPaHEHMS.

3ammcatp YpaBHEHHUS
HEUTPOHHOU KUHETUKHU
SOEPHOTO  peakTopa B
TOYEYHOM  NPUOIIKCHUH.
Onpenenutsb o HUM
HepeaToOuHyo HKIHIO
Brianeer meronamu cuHTe3a e Y Py N
peakTopa C y4eToM OJHOMU
CHCTEM YIIPaBJICHHS SACPHBIX CpeHEHHO CDVIIILL
ITIK(Y)-19.B6 | sHepreTudeckux yCTaHOBOK U yep py
3ama3/pIBalOINX
TEXHOJIOTHYECKUX MPOILIECCOB 9 .
HeWTtpoHoB. JluHeiiHas u
SIICPHOTO TOIUIMBHOTO ITUKIIA. .
peneiitnas CAY MOIIHOCTH
peakropa. [IpencraButh
CcTpyKTypHble cxeMbl CAY.
JlaTe onmcaHue 31eMEHTaM
CTPYKTYPHBIX cXeM
JMHENHOHU u peneitHon CAY
Ymeet pa3pabaTbIBaTh, CocraBUTh  CTPYKTYPHYIO
BHEJIPATH U 0OCITYyKUBATh cxemy YIIpaBICHUS
ABTOMATH3UPOBAHHBIE CUCTEMBI | MOIIHOCTBIO peaxTopa
TK(Y)-19.Y6 YIPaBJIEHUS SACPHBIMU BB3P-1000. Omnucath
’ 9HEPreTHUECKUMH YCTAHOBKAMM | B3aMMOJAEHCTBHE  OJIOKOB
Y TEXHOJIOTHUCCKUMU AKHII, APM-5, POM-2,
rpolieccaMu IpOU3BOACTB OI'CP
SCPHOTO TOIUIMBHOTO ITUKJIA
Jluneitnas u peneitnas CAY
MOIIHOCTH peakxropa.
3HaeT MEeTO/Ibl CHHTE3a
HACTOOMKH [MpeacTaBuTh CTPYKTYpHBIE
TIK(Y)-19.36 p cxems:  CAY.  Jlate
ABTOMATH3MPOBAHHBIX CUCTEM
oTMcaHue 3JIeMEeHTaM
yIIpaBIeHUS
CTPYKTYPHBIX cXem
nuHeHHOH U peneitHoit CAY
ITocnenoBarenbHOCTD
paboTel  MHKpOIpOoIeccopa
Ha npuMepe TUIIOBOU
Brnaneet onbiToM paboTHI € KOMaH/Ibl (c
cucTeMaMu HCTIONB30BaHUEM
ITIK(Y)-19.B8 | aBTOMaTH3MPOBAaHHOTO YOPOUIEHHBIX CTPYKTYPHBIX
npoektupoBanus ACY TII u CXeM ycTpoiicTBa
ACHHA yOpaBieHus, apu(pMeTHKo-
JIOTHYECKOTO YCTPOHCTBA H
THUITIOBOM CTPYKTYPBI
MHKPOIIPOLIECCOpa).
IMocnenoBarensHOCTH
paboTel  MHKpOIpOIEccopa
Ha puMepe TUIIOBOU
YmMmeet pa3pabatbIBaTh KOMaH Ibl (c
yCTpoMcTBa HCTIOIb30BAHUEM
IMK(Y)-19.¥Y8 | MHKpONIPOIECCOPHOTO YOPOUIEHHBIX CTPYKTYPHBIX
YIpaBICHUS UL CBS3H C cxeM yCTpOHCTBa
00BEKTOM YIpaBIICHHUSI. yIpaBieHus, apUPpMeTHKO-
JIOTHYECKOTO YCTPOHCTBA H
THUITIOBOM CTPYKTYPBI
MHKPOIIPOIIECCOpa).
MuxkponpoueccopHas
cucTema, HIOHSTHS,
3HaeT OCHOBHBIE 3JIEMEHTHI
CTPYKTYpa, OCHOBHBIE
CHCTEM MHKPOIPOLIECCOPHOTO
IK(Y)-19.38 MPUHIMITEI  OpTaHW3aIUH.
YNIPABICHUS U IPUHIMIBI UX
N Omnpeneneane
B3aUMOJEHCTBUSL.
MHKpOIIpoLeccopa,

MHUKPOKOHTPOJLIEPA.




3anucatb ypaBHEHHUS
HEUTPOHHOU KUHETUKHU
Brnaneer ocHOBHBIMHU SOEPHOTO  peakTopa B
METOIUKAMU ONTUMH3ALIH, TOYEYHOM  NPUOIIDKCHUH.
aHaJIM3a BAPHAHTOB, TONCKA Omnpenenuts 1o HUM
pemeHust MEepeaTOuHyl0  (QYHKIIHIO
MHOTOKPHTEPHANIBHBIX 33/1a4 C | peakTopa ¢ y4eTOM OJHOU
YETOM HEOIpEACIEHHOCTE! CPEIHEHHOU CPYIIIBI
00BEKTa yNpaBlIeHHs IPU 3ama3/pIBAIOINX
IIPOEKTUPOBAHUY, HAJIAKE, HEUTpOHOB. JIuHelHas U
HaCTPOMKHU, UCTIBITAHUAX U peneiinas CAY MOIIHOCTH
skcrutyataruu ACY TIT peakTopa. IIpencraButh
SIICPHBIX SHEPreTUYECKUX cTpykTypHble cxembl CAYVY.
YCTaHOBOK JlaTe onmcaHue 31E€MEHTaM
CTPYKTYPHBIX cXeM
JMHENHOHU u peneitHon CAY
CocraBUTh  CTPYKTYPHYIO
YMeeT BEINOJHATE pacyer, cxemy YIIpaBICHUS
KOHLETITYyaIbHYIO ¥ IPOEKTHYIO | MOIIHOCTBIO peaxTopa
I[MK(Y)-19.Y9 | mpopaboTky mporpaMMHO- BB3P-1000. Omnmcathb
TexHuueckux cpeacts ACY TII | B3aumoneiicTBue 6J10K0B
n ACHH AKHII, APM-5, POM-2,
OI'CP
Jluneitnas u peneiinas CAY
MOIITHOCTH eaKTopa.
3HaeT OCHOBBI = P p
by HKITHOHHPOBAHHA IIpencraBUTh CTPYKTypHBIE
[IK(Y)-19.39 | PYHKIMOHHP cxems:  CAY.  Jlate
MPOTPaMMHO-TEXHIIECKUX OIIHCAHE SeMerTaM
cpencts ACY TII u ACHU
CTPYKTYPHBIX cXem
JuHEeHOHU u peneitHolt CAY
CraTuCTHYECKHE  METOJBI
TUTAHUPOBAHUS
9KCTIepuMeHTOB. OCHOBHBIE
Brnageer meromamu  BBIOOpa
SMITUPHUECKHX 3aBHCHMOCTEH, | ob oot 1 TTOHATHL.
IK(Y)-20.B4 P ’ | TTapameTpbl ONTUMH3ALNN U
HaBbIKAMHU 00paboTKH
o ux KJacCUpUKaIus.
pe3yIbTaTOB U3MEPEHNUIt
DaxTOpHI, TpeboBaHus,
NpeabsBiIsSeMble K  HHUM.
Crocoben
Mopenp 00beKTa.
MPUMEHSTH METOBI
Peanuzanus sxkcnepumeHTa.
ONTHMU3AIINH,
Pacuer ommbOku, ombITa
aHaIM3a
(mucnepcun
BapHUaHTOB, IOMCKa
BOCITPOM3BO/IUMOCTH).
peleHus
Ymeer npoBoauTh usmepenus B | Pacuer K03(h(puMeHTOB
MHOTOKpUTCPHAIBH npolecce UCCIIEIOBaHMUs, | JIMHEHHOTO AQBHEHHUS
bIX 3371, yHera TIK(Y)-20.v4 og a0aThIBaTh U I CJIOCTaBIIﬂTI: eTPECCHH: mle};llp MHK
IK(VY)-20 |HeompeaeneHHOCTE p penos perp ’ ’
i o pe3yIbTaThl U3MEPEHUH METOJIMKa COCTaBJICHUS
P CHCTEMBI HOPMAaJTBHBIX
MIPOEKTHPOBAHUH C .
qeToM ypaBHEHWH TI0 MaTpHIe
y . IJIAHUPOBAHUS U TabmuIe
TpeGoBaHMit o
HabJroIeHui
6e3omacHoCTH 1
Peanuzanus skcnepumeHTa.
Apyrux
Pacuer ommbOku, omnbiTa
HOPMAaTHUBHBIX
(mucnepcun
JIOKYMEHTOB
BOCITPOM3BO/IMMOCTH).
3HaeT TMOHATHA M 3aJadu
N Pacuer K03(h(puMeHTOB
WU3MEpEHUIl; TUNbl  OIIMOOK; o
ITK(Y)-20.34 JUHENHOTO YpaBHEHHUS
METObI 00paboTku
o perpeccun: uges MHK,
PEe3yNIbTaTOB U3MEPEHUH
METOUKA COCTaBIICHUS
CHCTEMBI HOPMaJIbHBIX
YpaBHEHUM TI0  MaTpHile

IUDITAaHUPOBAHUA U T36HI/II_IC




HaOJIIO e HUI

HasBare oJrtambl  cuHTE3a
onHOoKOHTYpHEIX CAY 1m0
OTKJIOHCHHUIO.

Bnameer MeromamMu cHHTE3a
Jlats onpezesieHue
CHCTEM aBTOMATHYECKoro | © o L CHCTEMbL
I[IK(Y)-21.B1 | ynpaBneHus pearbHBIMU
aBTOMAaTHYECKOTO
TEXHOJIOTHYECKUMHU
YIpaBICHUS, KaKOBBI HX
poneccamMu
0COOEHHOCTH, Ha3BaTh
METObI OITUCaHUS
HenuHeHbx CAY
CnocobeH k Ilepenarounas ¢dhyHKIMSA
MIPOBEICHUIO JUHAMUYECKOTO 3BEHA:
TEXHHUKO- Ymeer BHIOMpATh | -M300paXKeHUE
9KOHOMHYECKOTO nepeAatouHyro  (GyHKnu U | quddepeHImnaIbHOro
TIK(Y)-21 000CHOBaHNUS HAaCTPOCYHBIE IapaMeTphl | ypaBHCHHUS 3BCHA;
MPOEKTHBIX MK(Y)-21.Y1 | ynpasmisromero YCTpOICTBa, | -NIOHATHE nepeIaTouHon
pacdeToB obecrieunBaomye MONydeHHE | (QyHKIUH 3BEHA;
YCTPOWCTB 1 y3710B TpeOyeMbIX MoKazaTenel | -nmepegatoynble  (QyHKIHUU
npudopoB 1 Ka4ecTBa YIPaBJICHUS CAY 1o ympasisionmeMy u
YCTaHOBOK BO3MYILAIOLIEMY
BO3JICHCTBUSIM.
IIpsimele [IOKa3aTeIn
KagecTBa CUCTEM
3HaeT OCHOBHbIE NPUHIHUIIBL, | ABTOMaTHYECKOTO
METOABl M TIPHEMBbl CHHTe3a | YIpaBJICHHUS.
IK(Y)-21.31 CUCTEM aBToMaTHueckoro | Kakoe ycimoBue 3aJ0XKeHO B
VIOpaBIeHUS C  33JaHHBIMH | OCHOBY CHHTE3a
MOKa3aTeIsIMU KauecTBa komOnHUpoBaHHEIX ~ CAY.
Pemenne 3amaum cuHTE3a
koMOnHUpoBaHHEIX CAY.
ITocnenoBarebHOCTD
paboTel MHKpompoleccopa
Ha  TpUMepe  THUIOBOH
Bnageer TEXHOJIOTHSIMH | KOMAaHJIbI (c
pa3pabOTKM TEXHHYECKHUX U | HCIOJIB30BaHUEM
ITIK(Y)-22.B2 | mporpaMMHBIX CPENCTB | YIPOIIEHHBIX CTPYKTYPHBIX
MHKPOIPOIECCOPHBIX cxeM yCTpOHCTBa
noacuctem ACY TII. yIOpaBJIeHus, apu(MeTHKo-
JIOTUYECKOr0 YCTpOMCTBA U
Crocoben TUIOBOI CTPYKTYPBI
OCYIIECTBIISITH MHKPOIIPOIIECCopa).
MOUCK, U3yUYEHHUE, OcHOBHBIE TPUHIUTIBI
0000111EHYE 1 OpraHW3alliy BBOA/BBIBOJIA
CHCTEMaTH3AIHIO u nux 0COOCHHOCTH.
Ymeer BHIOMpaTh OCHOBHBIE .
Hay4HO- Wnrepdeiic BBOxa/BBIBOIA B
TEXHUYECKOM THBT DJIEMEHTOB AP \ukponpoueccopHoit
TIK(Y)-22 TIK(Y)-22.Y2 | opranusarun porp p
nHpOpMaLNH, TEXHUKE. [TapannensHas
HOPMaTHBHBIX U MUKPOTIPOTIECCOPHEIX nepenayia JTAHHBIX
p noacucrtem ACY TII. p ’
METOIUYECKHX ITocnenoBarenpHas
MaTepHajoB B CHUHXPOHHAsI U aCHHXPOHHAsI
cthepe coeit nepenavya TaHHBIX.
npodeccroHabHOM MuxkponporieccopHast
JIeSITeIbHOCTH cHcTeMa, HOHSITHS,
CTPYKTYpa, OCHOBHBIE
TIPHHIINIIBI OpraHH3aliH.
3HaeT OCHOBHBIE CTPYKTYpHBIE
JJIEMEHTBl  BBICOKOHAJEKHBIX Onpezenerne
IMK(V)-22.32 MUKpOIIpOLiECCOpa,
MUKPONPOLIECCOPHBIX MUKPOKOHTDOILICDA
nmoacucteM ACY TII. P P pa.
OnepatuBHOE

3aIIOMHHAIOIIEE YCTPOMCTRO,
MIOCTOSIHHOE  3aITOMHUHAIOIIEE
ycrpoiictBo.  Crarmdeckue




3allOMUHAIOUINE YCTPOMCTBA.
JlnHaMHI4IecKre
3a[IOMUHAIOLINE YCTPOMCTBA.
OCHOBHBIE ~ XapaKTEPUCTHKH
Y IPUHLMI ICHCTBUSL.

[NocnenoBatensHOCTH PAOOTHI

MHKpOTIpoIieccopa Ha
TpUMepe TUTIOBOH KOMaHIIBI
(c HCTIOJIb30BaHHEM
Brianeer omnbiToM pa3paboTKH ONEHHEIX ¢ VDHEIX
ITIK(Y)-22.B4 | cpeacTB MUKPOIPOLIECCOPHOTO yip TPYXTYP
cxXeM yCTpoicTBa
ynpasneHust ACY TII
ynpaBjieHus,  apu(MeTHKO-
JIOTUYECKOTO yCTpOICTBa H
THIIOBOH CTPYKTYPBI
MHKPOTPOIIEccopa).
OCHOBHBIC TIPUHITAIIBL
OpTraHW3aIliH BBOIA/BBIBOJIA
u ux 0COOEHHOCTH.
Ymeer BEIOUpaTh OCHOBHBIC WnTtepdeiic BBoma/BEIBOA B
SJIEMEHTHI IS MHKPOTIPOIIECCOPHOI
IK(Y)-22.V4 A porp p
MHUKPOTIPOIIECCOPHOTO TEXHUKE. [MapannensHas
ynpasinenus ACY TIIL. nepenaya JIaHHBIX.
ITocnenoBarenpHas
CHUHXPOHHAs M aCUHXPOHHAas
nepeaaya JaHHbIX.
MuxkpornpoueccopHas
cHucTeMa, TIOHSATHS,
CTPYKTYpa, OCHOBHBIC
TIPUHITHIIBI OpTaHU3ALH.
Onpenenenue
MHKPOTIpOIIeccopa,
3HaeT OCHOBHBIC MHKPOKOHTpPOJLIEpA.
COCTABIISIOIIIE CUCTEM OnepaTuBHOE
TIK(Y)-22.34 H p N
MHKPOIPOLIECCOPHOTO 3aIIOMMHAIOIIEE YCTPOHCTRO,
YIpaBICHUS. MIOCTOSIHHOE  3aITOMHHAIOIIIEEe
ycrpoiictBo.  Craruueckue
3alIOMUHAIOLINE YCTPOUCTBA.
JnHamuueckue
3alIOMUHAIOLINE YCTPOUCTBA.
OCHOBHBIE  XapaKTEPUCTHKH
Y TIPUHIIAIT ICHCTBHSL.
[onsitne YCTOMYHBOCTHU
cucreM ynpasienus. Obuiee
yCIIOBHE YCTOWYHBOCTH
Bnaneer wmeronmamMm aHanmsza .
Cnocoben crofuMBOCTH I acuera | "TAHCHHBIX CAY. Iloustue
HMPUMEHSTD IK(Y)-23.B9 Y . p KpHUTEpHs YCTOHYUBOCTH
MoKa3aTeye KadecTBa CHCTEM
COBPEMEHHBIE CAY, KJIaCCU(UKATINS
ABTOMATHYECKOTO YIIPABICHUS
METOBI KPUTEPHEB.
HCCIIeTIOBaHUS Anrebpandeckue KpUTEPUH
MPOIIECCOB U YCTONYMBOCTH.
00BEKTOB IlonsiTne YCTOHYMBOCTHU
npodeccnoHaTbHOMI Ymeer BRIMACIATD | o TeM yrpasienns Oo6mee
MK(Y)-23 P YCTaHOBHBIIIHECS 3HA4YEHUs yrp .
JIeSITEIbHOCTH, ycIIOBHE YCTOWYHBOCTH
OmKOOK yIIpaBIICHUS, .
IIPUMEHATH o muHelHbix CAY. Ilonstue
. aHAIM3UPOBATh YCTOHUUBOCTD, .
MaTeMaTH4ECKUi IK(V)-23.¥9 KpUTepus YCTOMYMBOCTH
OLICHMBATh AHAJIUTHYECKH WIIN
armapar JJis CAY, KiaccupuKanus
ONpEeNeNATh SKCIEPUMEHTATBHO
(opmanuzanuy, KpPUTEPHEB.
MoKa3aTead KauecTBa CHCTEM
aHaIM3a U AnreOpanueckue KpUTEPUH
ABTOMATHYECKOTO yIIPABICHHS .
BEIPAOOTKH YCTOIYHBOCTH.
peuieHus 3HaeT METO/IbI ananuza | [lonstue YCTOHYHMBOCTHU
TTK(Y)-23.39 YCTOWYMBOCTH  HM  pacdera | cucteM ynpasieHus. Oomee
’ MoKa3aTesel KayecTBa CHCTEM | YCJIOBHUE YCTOMYHUBOCTH

ABTOMATHYCCKOT'O YIIPABJICHUA

muHelneix CAY. Ilonsarue




KPUTEpUSI  yCTOHYMBOCTH
CAY, KIaccu(puKaIms
KPUTEPHUEB.
Anrebpandeckue KpHUTEPHU
YCTOWYUBOCTH.
Bnameer momxomamu BeIOOpa U | YCTpOKCTBO, MIPUHLINII
COCTAaBIICHUS CXeM BKIIOYCHHS | IeHCTBHA o0nacThb
OCHOBHBIX JNIEKTPUYCCKHUX | TPUMCHEHUS u
[K(Y)-23.B10 | snementoB ACY Ha OCHOBaHHMH | XapaKTEPHCTHKH
Ka4eCTBEHHOTO W | aCHHXPOHHOTO JABHIATEs.
KOJIMYECTBEHHOTO aHaIN3a MX
XapaKTepUCTUK
YmMmeer OCYILECTBIIATh Ha | YCTpOICTBO, MIPUHIIUII
OCHOBaHHHU aHaiM3a | AeHCTBUS obactb
TpeOOBaHUIT M XapaKTEPUCTUK | MPUMEHEHUS u
[K(Y)-23.Y10 | Be1bop,  pa3pabOTKy  CXeM | XapaKTepHCTHUKU
BKIIOYCHHS M OKCIUTyaTallMi0 | CHHXPOHHOTO JBUraTels.
MEKTPUIECKHX 3JIECMEHTOB
ACY
3HaeT JOCTOUHCTBA u | TaxoreHepaTopsl, IPHHLUII
HEJOCTaTKU OCHOBHBIX | ACHCTBHS, IOCTOMHCTBA |
TTK(Y)-23.310 ANIEKTPUUECKHX JJIEMEHTOB | HEIOCTaTKH.
ACY nmnpenHa3Hau€HHBIX IS
npeoOpa3oBanust  (HU3NIECKHUX
BEJINYMH U CUTHAJIOB
Bnaneer wmeromamu cuHTe3a, | OueHka KavyecTBa u
TIK(Y)-23.B12 aHanm3a KavyecTBa U | ycroiunBocTH  IH(POBBIX
YCTOWYHBOCTH HU(POBBIX | CHCTEM yNpPaBICHHUS.

CUCTEM YyIpaBiieHus Ha OBM

3HaeT METO/bl CTPYKTYPHOTO U

Cunre3 KOMIICHCAITUOHHBIX

IMK(V)-23.312 | mapaMeTpHUIecKOro CUHTE3a | PEryJIsiTOpOB UPPOBBIX
II(POBBIX PETYISTOPOB CHCTEM YNPABJICHHUSL.
Bnaneer ombiToM npumeHeHus | OIHOKpUCTAJIbHBIN
MHKPOITPOIIECCOPHBIX ~ CHUCTEM | MHKPOKOHTPOJLIEP.
ULt BeimosHeHust | [IporpammupoBanue
HCCIIEJ0BATEIbCKUX MHUKPOKOHTPOJIIIEPOB u
TIK(Y)-24.B1 A ’ P POJLIEp
TEXHOJIOTHYECKUX M TYCKO- | CpPeACTBA U1 CO3JaHUA H
HaJIAZOYHBIX PabOT B 0ONACTH | OTJIAAKH IIPOTPaMM.
npodeccnoHanbHOM
JICSITETIBHOCTH.
Crioco0eH OIeHUTh [TocnenoBareabHOCTD
MePCIEKTUBEI abO0TBl  MHKpOIIpOLEccopa
P VYmeer HCTIOJIb30BaTh ul|P porport pv
pa3BuTHsI Ha  TOpUMEpe  THUIOBOU
a/1aliTHPOBATh
¢usnueckux KOMaH/Ibl (c
MUKpPOIPOLIECCOPHBIE CUCTEMBI
YCTaHOBOK U s HecenopaTemeiy, | EonOB30BAHHEM
CUCTEM [IK(V)-24.Y1 > | yIpOLIEHHBIX CTPYKTYPHBIX
ABTOMATH3MPOBaHH TEXHOJOTHHCCKIX — H— TYCRO™ oy oy CTpOMCTBA
MK(Y)-24 P HaJlaJIoYHBIX paboT B obmactu yerp
OTO yHpaBJIeHHS, . yIpaBieHus, apUPpMeTHKO-
npodeccroHabHOM .
UCIIOJIb30BATh JIOTHYECKOTO yCTPOHCTBA U
JIESITETTBHOCTH. o
COBpPEMEHHBIE THUTIOBOI CTPYKTYPbI
JIOCTHXKEHUS B MHUKPOTIPOIIECCOPA).
HAay4YHO- MukporpoiieccopHast
HCCIIEI0BATEIbCKH cucTeMa, MOHATHS,
X paboTax 3HaeT OCHOBHBIE TEHICHIHH | CTPYKTYpa, OCHOBHEBIE
ITK(Y)-24.31 Pa3BUTHs MHUKpPOIIPOLECCOPHBIX | HIPUHLMIIBI  OpraHU3alLuu.
noacucrteM ACY TII. Onpenenenue
MUKpPOHIpOIeccopa,
MUKPOKOHTPOJLIEPA.
Brnaneer ocHoBHbIMH | [IpoBepka a/ICKBaTHOCTH
MOAX0AaMHU " METOaMH | JIMHEWHOTO ABHEHUS
TIK(Y)-24.B2 AXOL A P
OpraHM3alu npoBeneHus | perpeccun.  OcobOeHHOCTH

TCOPCTUYCCKUX u

I[IOD mnpu pa3sHOM uucie




OKCIICPUMCHTAJIbHBIX

napajijyicJIbHbIX OIBITOB

HCCIIEIOBAHMI
CraTucTudeckue  METOJBI
YMeeT IpUMEeHSTh NOTy4CHHBIE
MK(Y)-24.Y2 | 3Hanus K peleHno TIOCTPOCHIA AIMHAMHHECKHX
KOHKPETHbIX 38124 MoJened  IPOMBIIIICHHBIX
00BEKTOB YIIPABIICHHSI.
3HaeT OCHOBHBbIE MOAXOAbl W | CTaTHCTHYECKHE  METOMBI
METOJIBI HAaYYHBIX | IIOCTPOCHUS AWHAMUYECKHX
IMK(Y)-24.32 | uccnenoBanmii B 00JacTu | Mojeneil  IPOMBIIUICHHBIX
npodeccroHabHOI 00BEKTOB YIIPaBICHHS.
JIeSITETIbHOCTH
Brnaneer cratuctTudeckuMu | CTaTHCTUYECKHE  OLECHKHU
METOAaMU MOCTPOCHHMS | KauecTBa pabOTHI  CHUCTEM
IIK(Y)-24.B4 | craTudeckuxXx M JUHAMHUYECKUX | aBTOMATHYECKOTO
Mozenein MIPOMBILIUICHHBIX | yIPaBICHUSL.
00BEKTOB
Peanuzanus 3kcriepuMeHTa.
Pacuer ommOku, ombITa
(muctiepcun
BOCITPOM3BOIUMOCTH).
Ymeer aHAIN3UPOBATH
BapUaHTHl IIOMCKA  PEIICHUS Pacq?T Ko3¢mumenToB
[MK(V)-24.Y4 | TeXxHHYeCKHX 3alad B YCIIOBHIX HHHeHHOFO. YPaBHEHHA
HEOTIPEICICHHOCTH perpeccun: wuges MHK,
CTaTUCTUYECKUMU METOAaMHU METOMIKA COCTABIICHIA
CHUCTEMBI HOPMaJbHbBIX
YPaBHEHUH IO  MaTpuue
IUIAHUPOBAHUSI M TaOJUIe
HaOMI0ICHUH
ITocTpoenue MaTpuIy
TUTAHUPOBAHUS TIOJTHOTO
(aKTOpHOTO SKCIEPUMEHTA
THIA 2n. CaoiicTBa
MaTpHIBI TUTAaHUPOBAHUS
[I®D Tuna 2n. Beruucnenue
KO3 (QHUIIUEHTOB JHHEHHOTO
YpaBHEHHSI PETPECcCHH IO
wraHam [1®3 tuma 2n.
3Haer MaTemMaTuueckuil | Peanuzanus skcrepuMeHTa.
IIK(Y)-24.34 | anmapaTt Teopum BeposiTHOcTed | Pacuer  ommOku, ombITa
1 MaTeMaTU4YeCKOl CTAaTUCTUKN | (IUCIepCUH
BOCTIPOU3BOAUMOCTH).
Pacuer K03 PHUINCHTOB
JIMHEHHOTO YpaBHEHUS
perpeccun: uges MHK,
METO/IUKa COCTaBJICHUS
CUCTEMBI HOPMaJIbHBIX
YpaBHEHUM TI0  MaTpuile
IJIAHUPOBAHUS W TabmuIe
HabJIoIeHU
Bnaneer onbiToM nnpuMeHeHUs OIHOKpUCTANBHBIN
CHCTEM MHKPOIIPOIIECCOPHOTO MHKPOKOHTPOJIIEP.
YIPaBICHUS LISl BHITTOJHEHHUS [IporpammupoBanue
TTK(Y)-24.B5 HCCIIEI0BATEIBCKUX, MHKPOKOHTPOJIIEPOB u
TEXHOJIOTHUECKUX U ITyCKO- CpeAcTBa JUIA CO3/MaHMS H
HaJlaJIOYHBIX paboT B o0nacTu OTJIaZKH IPOTPaMM.
npoQeCcCHOHATBHOM
JIeSITEIbHOCTH
YMmeer ucnonb3oBaTh U ITocnenoBarenbHOCTD
a/1aliTUPOBATh CUCTEMBI paboTel MHKpompoleccopa
ITK(Y)-24.Y5 | MHKpOIIPOLIECCOPHOTO Ha  IpuUMepe  TUIOBOH
YIIpaBICHUS [UIs KOMaH/IbI (c
MCCIIE0BATEIbCKUX, HCTIONIb30BaHUEM




TCXHOJIOTMYCCKUX U IIYCKO-

YIPOIIEHHBIX CTPYKTYPHBIX

HaJlaZOYHBIX paboT B 00xacTu cxeM yCTpOHCTBa
npodeccHOHATBHOM yOpaBieHUs, apu(pMeTHKo-
JIESITETTPHOCTH. JIOTHYECKOTO yCTPOHCTBA U
TUINIOBOU CTPYKTYpPbI
MHKPOIPOIIECCOpa).
MukponpoueccopHas
cucrema TTOHSATHUS
3HaeT OCHOBHBIE TEHICHIINHA i >
ASBITHSL CHOTOM CTPYKTYpa, OCHOBHBIE
ITK(Y)-24.35 MHipOHpOHGCCOpHOFO OPUHLMIEL  OpraHU3alLuu.
ypaBJICHIS Ornpenenenue
MUKpOIIpo1eccopa,
MHUKPOKOHTpPOJLIEPA.
OnepalMoHHbIH  YCUITUTENb
olpeJieJIieHue, IapaMeTphl
Brnageer uHCTpyMEHTaIbHBIMU (n Iz)HI.IleHHaiI » [1apamMerpel,
CpencTBaMu opopMIICHHS yrip
€3y/IbTATOB C HCTIONB30BAHUEM | oo oo o AR cxema,
JIK(Y)-1.B1 pesy . | o6o3HaueHue). OCHOBHBIC
CpEICTB BBIYUCITUTEIIEHON
CXEMBI BKITFOYCHUS
TEXHUKA u O(HUCHBIX
TeXHOTOIHIA OTIEPAIIMOHHOTO  YCHITUTEISA
(cxempl, TapamMeTpel  C
BBIBOJIOM 3aBUCHUMOCTEH).
OnepanyoHHbIN yCHUINTENb
(ompenenenue, mapameTphl,
MIPOLICHHAas
Buageer IIpUeMaMHu yrpor
COCTABNCHHS CXeM BKIIOUEHHS | o Dol CHTHAA cxema,
ATIK(Y)-1.B2 obo3HaueHue). OCHOBHBIC
OCHOBHBIX QJICKTPHUUCCKUX
semertos CAY CXEMBI BKITFOYCHUS
OTIEPAIIMOHHOTO  YCHITUTEISA
(cxempl,  TapaMeTpsl  C
C 5 BEIBOJIOM 3aBUCHMOCTEH).
nocobeH
BLIIOHSTE DACHET OnmcaTe BCe H3BECTHBIC
- (I;,BaHI/IG CXeMBI W PEKUMBI pPabOTHI
I opr aMMgo YCHIUTEIbHBIX KacKaJgoB Ha
TSXHE%CKHX OUTOJNSPHBIX TPAH3UCTOPAX;
IIEPECUYUCIIUTH ux
cpencts ACY TIl u YMeeT NpoeKTUPOBATh CXEMBI P :
ACHU B BKJIIOUYEHUS OCHOBHBIX | 0C TOMHCTBA M HEIOCTATKH,
AIIK(Y)-1.Y2 J1aTh HOSICHEHUSI 0
JIIK(Y)-1 | cooTBEeTCTBHH C JNEKTPUYECKUX 3JIEMEHTOB
TeXHITECKIM CAY MPUMEHUMOCTH Ka)JO0ro u3
3a/[aHAEM C HUX TIpU TMPOCKTUPOBAHUUN
O YCTPOUCTB yIIpaBIICHUS,
CTAHApTHBIX npeoOpa3oBaHus u
CpercTB nepenadyd  3JIEKTPUYECKUX
p CHUTHAJIOB.
aBTOMAaTH3alNN
pOCKTHPOBAHHA IIpeobpazoBarenu Ha
OTIEPAIIMOHHBIX YCHIIMTEISX
(muddepentnupyroniue u
HHTETPUPYIOILHE
N YCTpOMCTBa,
3HaeT yCTPOWCTBO, TPHHIIMII
N npeoOpazoBaTenn
JACUCTBUA, CXCMbI BKIIOYCHUS, HATIDSOKEHHE-TOK - TOK
THUIIOBBIC XapaKTCPUCTHUKH, HaHpﬂ)KeHI/Ie) NX cxeMmbl
ATIK(Y)-1.32 | Bunsr MaTeMaTH4YeCKOro p ’ N ’
TIPHUHITHIT JeHCTBUS,
OTIMCAHUS OCHOBHBIX
XapaKTepUCTUKH (c
JNEKTPUIECKUX 3JIEMEHTOB
ACY BBIBOJIOM thopmymn) u
NIPUMEHEHHE B YCTpOMCTBaX
yIIpaBJIeHUs,
npeoOpa3oBaHus u
mepesaynl  AIIEKTPUIECKUX
CHTHAJIOB.
Brnaneer omeitom mpuMenenus | I{udpo-aHamoroseie u
JAIK(Y)-1.B3 | ODBM  nminsa  ymnpaBieHUS W | aHaJIOro-Iu(poBbIe
00paboTkn nHpopManuy; | nmpeodpa3oBaTenn




yCcTpoHCcTBaMU COTPSDKCHUS
M3MEPHUTENBHON anmnaparypbl ¢
OBM, BKIIOYas JaTYMKH

(ompenencHus,

0003HaYeHN, TIPHAHITHIL
paboTHl, TIPUMEPEI
peanu3aniu U IPUMEHEHUE
B YCTPOWCTBaX yIpaBieHHUs,

npeoOpa3oBaHus u
mepesayn  AIIEKTPUICCKUX
CUTHAJIOB).
Bnaneer wmeromamm BeIOOpa | HaszBath oarTambl  cuHTe3a
AIrOPUTMOB ynpasieHusi, | ofHOKOHTYpHbIX CAY 1o
JUIK(Y)-1.B4 oOecrieunBarOUX  3aJaHHBII | OTKIOHEHHIO.
ITOPUTM  (PYHKIIMOHUPOBAHUS
MIPOEKTUPYEMOH CUCTEMBI
ABTOMATHYECKOTO yIPaBICHUsI
Ymeer cocraByATh | Kaxoe ycioBue 3anosxeHo B
ANTOPUTMHUYCCKUE OCHOBY CHHTE3a
CTPYKTYPHBIE CXEMBI CHCTeM | KOMOMHHpoBaHHBEIX CAYVY.
ATIK(Y)-1.Y4 | aBTOMaTH4eckoro ympaBieHHs, | Pemenne 3amadnm  cuHTE3a
peanu3yromux pa3nuuHble | KOMOMHHPOBaHHBIX CAY.
(hYHKIMOHATBHBIC — TPHUHITHAIIEI
YIpaBICHUS
Hasare oramel  cuHTE3a
onHOKOHTYpHEIX CAY 10
3Haer (YHKIMOHANBHBIE | OTKIOHEHHIO.
JUTK(Y)-1.34 TIPUHITHITBI _ THOCTpoeHHs Kakoe ycrnoBue 3a105xeHo B
aBTOMAaTHYECKON CHUCTEMBI | OCHOBY CHHTE32
YIPaBJICHUS koMOuHUpoBaHHBIX  CAY.
Pemenne 3amaum cuHTE3a
KoMOnHMpoBaHHEIX CAY.
OnepaliOHHBIA  YCUIIUTENb
(omperneneHue, MapameTpel,
Bnanmeer CPeICTBaMU | YIIPOIICHHAs
odopmIeHHs pe3yIbTaTOB | SKBHBAJICHTHAS cxeMma,
ATIK(Y)-1.B7 | mmepenni ¢ ucronb3oBaHueM | o0o3HaueHue). OCHOBHBIE
CPEICTB BBIUNCIIUTENIBHON | CXEMBI BKJIFOUCHUS
TEXHUKH OTIEPALIMOHHOTO  YCHIIUTENS
(cxembl,  mapamMeTpsl  C
BBIBOJIOM 3aBUCUMOCTEH).
OmneparyioHHbI  yCHUIUTENh
(ompenenenue, MmapameTpsl,
Bnanmeer HaBbikamy | J | POMCHHAT
SKBUBAaJICHTHAS cxeMma,
JTIK(Y)-1.B8 COCTABICHI CXCM  BIUHOHCHHA o0o3HaueHune). OCHOBHBIC
OCHOBHBIX IEKTPUUECKUX
3JIEMEHTOB CHCTEM U3MEPEHNUs CXCMbI BIITIOHCHHA
ONEPaLMOHHOTO  YCUIIUTENS
(cxeMbl,  mapaMeTpsl €
BBIBOJIOM 3aBHCHMOCTEH).
Onmcate BCE H3BECTHHIE
CXEMBI M PEXUMBI PabOTHI
YCHJIUTEIBHBIX KacKaJIoB Ha
OHITOJIIPHBIX TPAH3UCTOPAX;
MIEPEYHCIUTH ux
YMeeT NpoeKTUPOBaTh CXEMBI
BKTHOUCHISL ocHOBHELx | AOCTOMHCTBA M HEOCTATKH;
ATIK(Y)-1.Y8 J1aTh MIOSICHEHHUSI 0
3IEKTPUUECKUX 3JIEMEHTOB
CHCTOM M3MEpeHs NPUMEHUMOCTH Ka)JO0ro u3
HUX TIpH TPOEKTUPOBAHHUU
YCTpOMICTB yIpaBIICHUS,
npeoOpa3oBaHus u
nepefauu  AIEKTPUYECKUX
CHTHAJIOB.
JITK(Y)-1.38 3Haer ycrpoiictBo, mpuHIHI | [{udpo-aHamorossie u

JICUCTBUS, CXEMbI BKJIIOUYCHHS,

aHaJIOTO-ITU(POBHIE




THIIOBBIC
BUbI
OITMCaHUA

XapaKTCPUCTHUKU,
MaTEMaTH4YCCKOTO
OCHOBHBIX

3JIEMEHTOB CUCTEM U3MEPECHUA

npeoOpa3oBarenu

(ompenenenws,
0003HavYeHN, TIPHAHITHIL
paboTsl, TIpUMEPEI

peanu3alyi U NpUMCHEHHE
B YCTpOWCTBaX yIpaBJeHH,
npeoOpa3oBaHusg u
nepenadyd  3JIEKTPUYECKUX
CUTHAJIOB).

JUICK (Y)-2

Criocoben
MPUMEHSTH 3HAHUS
TEOPHUH U TIPAKTHKU
ACY TII,
BKITIOYAFOIITHE
MaTeMaTHYECKOE,
HHPOPMALMOHHOE,
aJITOPUTMUYECKOE
U TEXHHUYECKOC
obecrieueHus s
obcmyKuBaHUS U
MPOCKTHPOBAHUS
JTHX CHCTEM B
COOTBETCTBHUH C
3aJJaHHBIMU
TpeOOBaHUSIMH U
YCIIOBUSIMHA

JITICK(Y)-2.B3

Bnaneer
METOJUKAMU

CYILLECTBYIOLIMMH
HACTPOUKH,

HaJlaJIK1, UCIIBITAHUH PHOOPOB
KOHTpois u ympasieHus ACY
TII snepHBIX BSHEPrETHYECKUX

YCTaHOBOK

HpOMBIIIIJ'IeHHBIe METOAbI

U3MEpEeHust JIaBJICHUS.
W3noxuts NPUHINAT
JieficTBUSL MPUMEHSAEMBIX IS
U3MEpEeHust JIaBJICHUS
npeobpa3oBareneit

nedopmanum. ITposectn
CPaBHHUTEIbHBINA aHaIH3
METPOJIOTHYECKUX

XapaKTePUCTUK CepHiHO
BBIITyCKAEMBIX JIATIUKOB
JIaBJICHUS. W3noxurs
JOCTOHMHCTBA u Hux
HenocTtaTku. CoBpeMEHHBIE
nyTn IIOBBIIIICHUA
METPOJIOTHUECKUX

XapaKTCpUCTUK JaTYNKOB
JaBJICHUA.

JIICK(Y)-2.Y3

Ymeer BBIOMpaTh  MPHOOPHI
KOHTPOJISI ¥ YIpaBlIEeHUI B
COOTBETCTBHHM C TEXHHYECKHM
3aJaHEeM Ha IIPOCKTHPOBAaHHUE
ACY TIT SIIEPHBIX
9HEPreTUUECKUX YCTAaHOBOK

[IpompblineHHbIE METO/IbI
U3MEpPEHUs]  TeMIepaTyphl.
OnucaTe  NPUHLUIBL X
IEUCTBUS u
METPOJIOTHUECKHE
xapaktepuctuku. IIpoBectu
CPaBHUTEJIbHBIN aHanu3
JIaHHBIX METOJ/IOB. M3I0XKUTH
JIOCTOMHCTBA u ux
HEJ0CTaTKH. Obnacts
npumenenus. CoBpeMeHHbIE
yTH [IOBBILIEHUS ux
METPOJOTHUECKHUX
XapaKTEPUCTHK JIaTYUKOB
TEeMIIEpaTyphl.

3Haer ocHOBBI |[IpoMbIlIEHHBIE METO/bI
(hYyHKIMOHMPOBAHUS TPHOOPOB [M3MEPEHUS JIaBJICHUSL.
koHTponst u ynpasineHus ACY |M310XKUTH MIPUHLIUTI
TII snepHBIX SHEPreTHUYECKUX |IECHCTBUS NPUMEHSIEMBIX IS
YCTaHOBOK HU3MEpEeHus JIaBIICHUS
mpeobpa3oBareneit
nehopmanuu. IIpoBectn
CPaBHUTEIbHBIN aHanmu3
JUICK(Y)-2.33 METPOJIOTHUECKUX §
XapaKTePUCTHK cepuitHo
BBIITYCKaeMBbIX JIATYUKOB
JIaBJICHUSI. W3noxuts
JIOCTOMHCTBA u ux
HenocraTku.  CoBpeMeHHbBIE
IyTH TIOBBIIICHUS
METPOJIOTHYECKUX
XapaKTEPUCTHK JIaTYUKOB
JIaBJICHUSI.
JIICK(Y)-2.BS Bnaneer CYIECTBYIOIMMHU ITpombInIeHHBIE METOBI
METOAMKAMU HACTPOMKHU, |[M3MEPEHUs  TeMIepaTyphl.




HaJlaJIK1, UCOBITaHUH pubopoB |Omucate  NPUHIMIBL WX
KoHTpost u ympasiuerus ACY |nmeiicTBus u
TII 1Opou3BOACTB  SOAEPHOTO |METPOJOTUUECKUE
TOIJIMBHOTO LIUKJIA xapakTepucTuku. IIpoBectn
CpaBHUTEIbHBIN aHanu3
JaHHBIX METOJOB. 3110KUTH
JIOCTOMHCTBA u X
HEIOCTaTKU. O6nactp
npumeHeHus. CoBpeMeHHBIE
myTu MOBBIIIEHUS ux
METPOJIOTHUECKUX
XapaKTepUCTUK JIaTYNKOB
TeMIepaTypsbl.
Ymeer BbeIOMparh npubops! |[IpomblnuieHHBIE METO/IbI
KOHTPOJsl W YINPAaBICHUS B |U3MEPEHUs YPOBHS JKHUAKHX
COOTBETCTBUM C TEXHUUYECKUM (U CBIITy4YUX BEIIECTB.
3aJaHMeM Ha NpoeKTHpoBaHHe |OmnHcaTh MPHUHIUIIBL
ACY TIT MIPOU3BOJCTB |IECUCTBUS "
SIEPHOTO TOIUIMBHOIO HUKIA METPOJIOTUYECKUE
JTCK(Y)-2.Y5 XapaKTePUCTHKH JAHHBIX
METO/0B. IIposectu

CpaBHI/ITeHLHHﬁ aHaJIu3 HX
JOCTOMHCTB M HCAOCTATKOB.

VkazaTh 00J1aCcTh
MIPUMEHEHUS
paccMaTpUBaeMbIX JaTYHKOB.
3HaeT OocHOBHI |[IpOoMBIIIITEHHEIE METO/IbI
(hYHKIMOHHPOBAaHUSA TPHOOPOB |M3MEPEHUSL MacCcOBOrO
KoHTpoJst u ympaeineruss ACY [pacxoia J>KHIKOCTH W Tasa.
TII mpousBoacTB  sigepHoro |Omnmcath MIPUHLIMIIBI
TOIIMBHOI'O LIUKJIA JeCTBUS "
JUICK(Y)-2.35 METPOJIOTHIECKUE
XapaKTePUCTUKHU JTAHHBIX
METO/I0B. IIposectn

CpaBHI/ITeHLHBIﬁ aHaJIu3 HX
JOCTOMHCTB M HCOOCTATKOB.

VYkazaTth 001acTh uxX
MPUMCHCHUA.
3anucatb YpaBHEHHS
HEHUTPOHHOU KUHETUKHU
SOEpHOTO  peakTopa B
CriocoGer TOYEYHOM  NPUOIIDKEHUH.
HPHMEHSTH SHAHMS Onpenenurs 1o HUM
0 TEXHOJIOTHYECKUX NepesiaTouHylo  dyniimio
HDOLECCaX 1 peakTopa C Y4YETOM OJHOM
all;)ne[:paTax YCPEIHEHHOU TPYIIIbI
A1EPHOTO 3ama3/IbIBaloIInuX
HEUTPOHOB.
TOIUIMBHOTO IIMKJIA, Bnaneetr meTomamu COCTI;.BI/ITL CTOVKTVDHVIO
3HAHUSA O MAaTEeMaTHU4YECCKOT O PYKTYPHY
mporieccax B MO/ICTTMPOBAHHUS CUCTEM cxemy YHpapiIeHHA
ATICK(Y)-3 H)l;)epHLIX ATICK(Y)-3.B3 yipas epHHH - MOIIHOCTBIO peaxkTopa
BB2P-1000. Onucarb
peakTopax 1 SJICPHBIX SHEPTEeTHYECKUX o
A3DAGOTKH HX CTAHOBOK B3auMojieiicTBue  OJIOKOB
pasp y AKHII, APM-5, POM-2,
MaTeMaTHYeCKOTO SICP
OIMCAHUS C LIEJBI0 . .
npOBeaeHmH JIuneilinas u peneitnas CAY
O —— MOIIHOCTH peakTopa.
HPOEKTHPOBAHMS ITpeacTaBuTh CTPYKTYpHBIC
CXEMBI CAY. Jatb
ACY TII
OTMCaHue 3JIEMEHTaM
CTPYKTYPHBIX cXeM
JIMHEWHOW W peJeiHoM

CAY.




Cucrema aBapuitHOI
3ammTel  peaktopa BBOP.
Ommcath PEXKUMBI
aBapuifHON 3ammTel BBOP-
1000: A3, I13-1, I13-2.

JITICK(Y)-3.Y3

Ymeer pa3pabaTbIBaTh
MaTeMaTHIecKoe obecreueHne
AaBTOMATH3MPOBAHHBIX CHUCTEM
YIIpaBICHUS ANCPHBIMU
9HEPTreTHYECKUMH YCTaHOBKAMHU

CocTaBUTh  CTPYKTYPHYIO
cxemy YIIpaBJICHUS
MOIIIHOCTBIO peaxropa
BB3P-1000. Omnucatb
B3auMojieiicTBue  OJIOKOB
AKHII, APM-5, POM-2,
OI'CP.

Jluneitnas u peneitnas CAY
MOIITHOCTH peakropa.
ITpencTaBuTh CTPYKTYpHBIC

CXEMBI CAV. Jatp
OTIMCaHue 3JIEMEHTaM
CTPYKTYPHBIX cXeM
JUHEHHOW W peneiHoi
CAY.

Cuctema aBapuiHOU

3ammTel  peaktopa BBOP.
Onucats PEXUMBI
aBapuitHOi 3amutel BBOP-
1000: A3, I13-1, T13-2.

JIICK(Y)-3.33

3HaeT MaTeMaTHYECKOe
OIIMCAaHUE JHEPreTUYECKUX
YCTaHOBOK KakK
TEXHOJIOTHYECKUX 00BEKTOB
YIPaBJICHUS u

TEXHOJIOTMYECKUX MPOLECCCOB

CocTaBUTh  CTPYKTYPHYIO
cxemy YIIpaBICHUS
MOIITHOCTBIO peaxTopa
BBOP-1000. Ommucars
B3auMoieiicTBue  OJIOKOB
AKHII, APM-5, POM-2,
OI'CP.

Cuctema aBapuiHON
3ammTel  peaktopa BBOP.
Omnmcats PEXUMBI

aBapuitHON 3amuTel BBOP-
1000: A3, T13-1, I13-2.

JITICK(Y)-3.B4

Bnaneer METOJAMH
MaTeMaTHIECKOTO

MOJICITUPOBAHUS CHUCTEM
ynpaBieHuss u 3amutel ACY
TII npou3BOACTB  SIAEPHOTO

TOIINIMBHOTI'O IIUKJIa

3anucatb YpaBHEHHS
HEUTPOHHOU KUHETUKH
SIEPHOTO  peakropa B
TOYEYHOM  NPUOIIDKEHUH.
Onpenenurs o HUM
NepelaTouHyl0  (YHKIIHIO
peakTopa C y4eToM OJHOHU
YCPEIHEHHON TPYIIIbI
3ara3/IpIBAIONINX
HEUTPOHOB.

CocTaBUTh  CTPYKTYPHYIO
cXeMy YIpaBIeHUS
MOIITHOCTBIO peakTopa
BB3P-1000. Onucatb
B3auMo/IeiicTBHE 6s10KOB
AKHII, APM-5, POM-2,
OI'CP.

Jluneiinas u peneiinas CAY
MOIIHOCTH peaxTopa.
ITpeacTaBuTh CTPYKTYpHBIC

CXEMBI CAY. Jatb
OTIMICaHHe JIIeMEHTaM
CTPYKTYPHBIX cXeM
JIMHEWHOW W peJeiHoM
CAY.

Cuctema aBapuiHOU




3ammTel  peakropa BBOP.
Ommcats PEXKUMBI
aBapuifHON 3ammTel BBOP-
1000: A3, I13-1, I13-2.

JIICK(Y)-3.V4

VYmMmeer paspabaTbIBaTh
MareMaTudeckoe obecneyeHne
ABTOMATH3HPOBAHHBIX  CHUCTEM
yIIpaBJICHHUS
TEXHOJIOTUYECKUMH
TpoIecCaMu TIPOU3BOJICTB
SZIEPHOTO TOTUIMBHOTO IUKJIA

CocTaBUTh  CTPYKTYPHYIO
cxemy YIIpaBJICHUS
MOIIHOCTBIO peaxropa
BB3P-1000. Omnwucats
B3auMojieiicTBue  OJIOKOB
AKHII, APM-5, POM-2,
OI'CP.

Jluneitnas u peneitnas CAY
MOIITHOCTH peakropa.
IIpencraBuTh CTPYKTypHBIE

CXEMBI CAY. Jatb
OTIMCaHue 3JIEMEHTaM
CTPYKTYPHBIX cXeM
JUHEHHOW W peneiHoi
CAY.

Cucrema aBapuitHON

3ammTel  peaktopa BBOP.
Onucats PEXUMBI
aBapuitHOi 3amuTel BBOP-
1000: A3, I13-1, T13-2.

JIICK(Y)-3.34

3Haer MaTeMaTHIeCKOoe
OIIMCaHHe 9HEPreTHIECKUX
YCTaHOBOK KaK
TEXHOJIOTHYECKHUX 00BEKTOB
yIIpaBIeHUS u
TEXHOJIOTUUECKUX  IIPOILIECCOB

AACPHOTO TOIIJIMBHOTI'O IUKJIA

CocTaBUTh  CTPYKTYPHYIO
cxemy yIpaBIeHUs
MOIITHOCTBIO peaxropa
BB3P-1000. Omnucatb
B3auMojeiicTBHe  OJIOKOB
AKHII, APM-5, POM-2,
OI'CP.

Cucrema aBapuitHON
3ammTel  peaktopa BBOP.
Omnmcats PEXUMBI

aBapuitHON 3amuTel BBOP-
1000: A3, T13-1, I13-2.

JUICK(Y)-4

Cnocoben
MPUMEHSThH
MOJTyYEHHBIE
3HaHUS B 00J1aCTH
DIIEKTPOHUKH U
ABTOMATUKU JIA
HpOCKTI/IpOBaHI/Iﬂ
HOBBIX
TEXHUYECKUX
CPEJICTB CHCTEM
ABTOMATHU3UPOBAHH
Or0 yIpaBJIeHHs

JUICK(Y)-4.B2

Biageer onbITOM npoBeneHUS
9KCIIEPUMEHTAIBHBIX u
PacUYeTHO-TIPOEKTHBIX PaboT Mo
pa3paboTke AT THBHBIX
CUCTEM

Tumbel afanTHBHBIX CUCTEM,
X OCOOEHHOCTH W 00JacTH
MIPUMEHECHUS
(3KCTpEeMabHBIC
CHCTEMBI ~ C  JTaJOHHOH
MOJIENBI0,  CHCTEMBI  C
NIepEeMEHHOM CTPYKTYpOi).
BosmoxxHOoCTH
WHBAPUAHTHOTO YIPABICHUS
B OJHOMEpPHBIX CHCTEMaXx,
KOMOWHHPOBAHHBIX
CHUCTEMaX, MHOTOCBSI3HBIX
cUCTEeMax.

ABTOHOMHOE yTpaBJICHUE B
MHOTOCBSI3HBIX ~ CHCTEMax.
[punuumn
JIByXKaHAJIGHOCTH.

CHUCTEMBI,

JUICK(Y)-4.Y2

YMeer mpoBecTH CHHTE3 H
aHaM3 aJanTHBHON CHCTEMBI
YIpaBICHUSL B
KBa3HUCTAIIIOHAPHOM pEXHMeE

TuIbl aganTUBHEIX CHCTEM,
HX 0COOEHHOCTH M 00JlacTu
MIPUMEHECHUS
(3KCTpeManbHBIE CHCTEMBI,
CUCTEMBI C  DTaJOHHOM
MOJIEJIBIO, CHCTEMBI C
MIEPEMEHHOHN CTPYKTYPOH).

JITICK(Y)-4.32

3Haer aHaiM3a o
CHHTE3a JIMHEHHBIX
MHOTOCBSI3HBIX CHCTEM

MCTOIbI

ABTOHOMHOE YIIpaBJICHUE B
MHOTOCBSI3HBIX ~ CHCTEMax.
[Tpunnun




JABYXKAaHaJIbHOCTH.

JITICK(Y)-4.B6

Bnaneer metomamu 00paboOTKU
HH(POPMALIUY, MOCTYMAOMICH C

KOHTPOJIbHO-U3MEPHUTEIBHBIX
npuOOpPOB,
COCTOSIHUS TIPHOOPOB

JUArHOCTHUKH

[IpoMbIIIeHHBIC METO/IBI
HU3MEpEHHs 00BEMHOTO
pacxoma >kuakoctu. Onmcath

IIPUHLUIIBI nencTBUA "
METpPOJIOTHYECKUE

XapaKTePUCTUKH JTAaHHBIX
METOOB. IIposectu

CpaBHI/ITeJ'H)HHﬁ aHallu3 ux
JOCTOMHCTB MW HCAOCTATKOB.
Vkazats 0051acThb TMPUMCHCHUA
pacCMaTpuBaACMbIX TaTYUKOB.

HpOMI:IHIﬂeHHLIe MCTObI
HU3MEPCHUA YPOBHA KUIKUX U
CBIITYYNX BEIIECCTB. Ormcatb

TIPUHITHIIBI JICHCTBHS "
METpPOJIOTUYECKUE

XapaKTePUCTUKH JTAHHBIX
METO/IOB. [Iposectn

CPaBHHTEJIBHBIA AQHAIM3 HX
JOCTOMHCTB ¥ HENOCTATKOB.
VYkazath 0071aCTh IPUMEHEHHUS
paccMaTpUBAEMBbIX TATYUKOB.

JITICK(Y)-4.Y6

Ymeer nonobpaTh JaTYHK C

CCHCOPHBIM Mpeobpa3oBareiem,

YAOBIETBOPSIOLIUM
TpeOOBaHUSAM
aBTOMAaTH3UPYEMOTO
MIPOM3BOJICTBA; MOIKIIOYATh
IUQPPOBBIE TATINKA K
JIOKAJIbHEIM ceTsIM B OBM;
aJanTHPOBATh
WMHTEJJIEKTyallbHbIE TATYNKH K

[IpoMebIneHHBIE METOIBI
U3MepeHust MacCOBOTr'0
pacxoda KHIKOCTH U Tasa.
Omnucatb TIPHUHITUITEL
IEUCTBUSA "
METPOJIOTHIECKUE

XapaKTePUCTHKH JTAHHBIX
METOJIOB. [posectn

CpaBHHTeJ’IBHLIﬁ aHaJIu3 HX
JOCTOMHCTB M HCOOCTATKOB.

JITICK(Y)-4.36

PEaNbHBIM YCIOBUSM, YkazaTh 001acTh uxX
CYIIECTBYIOIUM Ha MIPUMEHEHUS.
MIPOU3BOJICTBE
[IpoMebItIeHHBIE METO/IbI
U3MEPEHUs 00BeMHOTO

3HaeT TUITBl KOHTPOJIBHO-
M3MEPHUTENBHBIX IPHOOPOB,
MPUHIUI WX AEHCTBUS,
JIOCTOMHCTBA, HEJJOCTAaTKH U

C(bepbl MIPUMEHCHUSA B AACPHBIX

OHEPTCTUYCCKUX YCTAaHOBKaX

pacxopa xuakoctu. Omnucarb
NPUHIUIE  JCWCTBUS U
METPOJIOTHIECKUE
XapaKTePUCTHKH JTAaHHBIX
METOJIOB. [posectu
CPaBHUTCIBHBIN aHAIA3 WX
JOCTOMHCTB U HEIOOCTATKOB.
VYkazaThb obnacTh
MIPUMEHCHUA
paccMaTpuBaeMBbIX JaTYUKOB.

JUICK(Y)-4.37

3HaeT TUIBI KOHTPOJIBHO-
N3MEPHUTENBHBIX IIPHOOPOB,
NPUHIUI WX AEHCTBUS,
JIOCTOMHCTBA, HEJOCTAaTKH U
cepsl IPUMEHEHNS B
MPOU3BOJICTBA AJEPHOrO
TOIUIMBHOTO LIUKJIA

HpOMBIH_U'IeHHBIe METOAbI
HU3MEPEHUS 00BEMHOTO
pacxona xwuakoctn. Onucarb
NPUHIUIBI ~ JEUCTBUS |
METPOJIOTUYECKUE
XapaKTePUCTUKH JIaHHBIX
METO/IOB. [poBectn
CPaBHUTENBHBIA aHAN3 HX
JIOCTOMHCTB M HEJIOCTATKOB.
Vkazartb 00acTb
TIPUMECHEHHS
paccMaTpUBaeMbIX TaTIHMKOB

1.2. ITpumep Ounera:




JK3aMeHAUMOHHBIN Omiiet Ne 1
K eocyoapcmeennomy sxzamery no Hanpasienuro 14.05.04 «dnexmpornuxa u asmomamuxa
Qusuueckux ycmanosok» (cneyuanuzayus « Cucmemvl ynpaeieHus mexHoi02ULeCKUMU NPOYeccamu
U QusuyeckuMU YyCmMano8Kamuy

1. Ha3Batb 3Tans! cuHTe3a OJHOKOHTYPHBIX CAY 110 OTKJIOHEHHUIO.

2. 3anucaTth ypaBHEHUS HEUTPOHHOW KHHETUKU SJEPHOTO pPEaKTopa B TOUYECYHOM
npubmokeHnd. OnpeneNuTh M0 HUM MEpelaTOuHyr (QYHKIMIO peakTopa ¢ YYeTOM OIHOU
YCPEIHEHHOW TPYIIIbI 3aMa3/IbIBAIOIINX HEHTPOHOB.

3. OmepanyoHHBIN YCUIUTENb (OmMpeelieHrue, MapaMeTphl, YIPOIIEHHAs SKBUBAICHTHAsS
cxema, oOo3HayeHue). OCHOBHBIE CXEMbl BKIIIOUEHHUS OMNEPAMOHHOTO YCUIIUTENS (CXEMBbl,
MapaMeTpsl C BHIBOJIOM 3aBUCUMOCTEH )

Yr1Bepxkaaro:
3aBenyronuii kageapoii - pykoBoautenb otaeneHus SATL]
Ha rpaBax Kadeapsl, 1.T.H. A.Il'. T'opronoB

1.2.1 ITpuMepHbI TEpeUEeHb TEOPETUYECKUX BOIMPOCOB:
1. JlupakTuyeckwe €OMHUIBI IUCHUIUIMHBL «(OCHO8bl meopuu YNpasieHus QuauyecKkumu
VCMAHOBKAMU:

a. CocraBnenne muddepernunansaoro ypasHenus CAY mno muddepenunanbHbM
ypaBHeHUsIM 3BeHbeB. Jluddepenunanbupie ypaBHeHus CAY  OTHOCHUTENBHO
yOpaBiasieMOM  KOOpAMHATBL M OTHOCHUTEIBHO CHTHaja  paccoryiacoBaHMs.
Oxapaxtepu3oBath JuddepeHIaabHble ONepaTophl JEBbIX U MPaBbIX yacTell 3TUX
YpaBHEHUM.

b. TIlepenarouynas GyHKIHs AMHAMHUYECKOTO 3BCHA!

— u300paxeHue AU pepeHnaIbHOro ypaBHEHUS 3BEHA;

— TOHATHE NepenaToYHON (PYHKIUU 3BEHA;

— mnepenarounble  ¢yHkmuu CAY 1o ynpaBisioleMy W BO3MYIIAIOLIEMY
BO3JICUCTBUSAM.

Cc. OmnmucaHue NIWHAMUYECKUX 3BEHBEB U CHCTEM AaBTOMATHYECKOIO YIPAaBJIEHUS C
IIOMOLIbI0 BPEMEHHBIX XapaKTEPUCTUK. 3a CUET MHCIIOJIB30BAHMUS KAaKOrO 3BEHA
MOKHO CHHU3MTh NOPAAOK Ju((EepeHIHaTbHOTO YypPaBHEHUS, ONUCHIBAIOIIETO
JUHAMHKY PEaJIbHOTO 3BEHA. JaTh onycaHue 3TOro 3BEHa.

d. Tlomsitme ycroitumBoCcTH cucTeM ympasieHus. OOIee YCIOBHE YCTOHYHBOCTH
muHerHbIx CAY. Ilonstue xputepus ycrouuBoctn CAY, knaccupukanus
KpuTepueB. Anredpandeckue KpUTeprur YCTOWYMBOCTH.

e. IIpsMble moka3aTrenu KauecTBa CUCTEM aBTOMATHYECKOIO YIIPABICHUS.

Hazpatb sTans! cuHTe3a 0JHOKOHTYPHBIX CAY 10 OTKJIOHEHUIO.
Kakoe ycrnoBue 3aj10)keHO B OCHOBY CHHTe3a KOoMOumHUpoBaHHbIX CAY. Pemenue
3a/1auu CUHTe3a KoMOMHNpoBaHHBIX CAY.

h. Jlate ompeneneHue HEIMHEHHOW CHCTEMBI aBTOMAaTHYECKOTO YIPaBICHHS, KaKOBBI
UX 0COOEHHOCTH, HAa3BaTh METOJIBI ONMMCcaHusA HeMMHeHHBIX CAY.

2. JlupgakTHyecKue eIMHUIBI AUCHUIUINHBI «A0anmugHsie cucmembvl YRpasieHusy.

a. Tumpl ananTUBHBIX CHUCTEM, HX OCOOEHHOCTM U O00JacTH TNPUMEHEHUS
(9KCTpeMalbHbIE CHUCTEMBI, CHUCTEMbl C OJTaJOHHOW MOJENbIO, CHCTEMBI C
MePEMEHHOMN CTPYKTYpPOH ).

b. BO3MOXXHOCTM  HMHBapUaHTHOTO  YIPaBICHHUS B  OJHOMEPHBIX  CHUCTEMaXx,
KOMOHMHUPOBAHHBIX CHCTEMaX, MHOTOCBSI3HBIX CUCTEMaX.

C. AHanmu3 YCTOWYMBOCTM M KauyecTBa PETYJUPOBAHMS OJHOTHUIIHBIX MHOTIOCBA3HBIX
CHUCTEM METOJIOM JIEKOMITO3HULIUU.

d. ABTOHOMHOE yIpaBJ€HUE B MHOTOCBSI3HBIX cucTeMax. [IpHHIIHIT IBYyXKaHAIbHOCTH.

3. JlupakTHuecKue eJUHMIIbI JUCUUIUTHHEL «[{ugposuie cucmembl ynpasieHus:

=h



d.

[TomyueHne peKyppeHTHBIX COOTHOIIEHHH METOJAOM JMCKPETHO-aHAJIOTOBOTO
MOJEIIUPOBAHUA.

[IpencraBnenue nenpepsiBHOTO [IM]I-perynsitopa B IU(PPOBOM BHUAE, PEaKIUs
nudposoro IIMJI perymaropa Ha €IWHUYHOE BO3JICHUCTBHE, MOJU(PUKAINH
g pooro [THU]] perynsaropa.

[TapameTpuuecku - ONTUMUZHPYEMbIE PETYIATOPHI, UX OCOOCHHOCTH W IpaBuia
HaCTPOUKHU.

KomneHcalonHbie peryisaTopbl, METOIMKA CUHTE3a U OCOOCHHOCTH.

4, I[I/II[aKTI/I‘-IeCKI/IC CAWHUIBI OHUCIUITIIINHBI «AemomamusupoeaHHbze cucmembsvl ynpaejilenHus
}ZoeprlMu OHepzemu4eCKumu yCmaHoeKamu):

a.

C.

d.

3anucarth ypaBHEHUS HEUTPOHHON KUHETHKHU SIIEPHOTO PEAKTOpa B TOYEYHOM
npubixkennu. OnpenenuTs 0 HUM NepeJaTouHyl0 (YHKIHIO peakTopa ¢ yueToM
OJIHOM YCPEHEHHOM I'PYIIIbI 3aI1a3/1bIBAIOIIUX HEHTPOHOB.

CocTaBUTh CTPYKTYPHYIO CXEMY YIpaBJIEHUS MOILIHOCThIO peakTopa BBOP-1000.
Omnucars B3auMmoerctaue 6i1okoB AKHII, APM-5, POM-2, 3I'CP.

JIuneiinas u peneiiHas CAY wmomsoctu peakropa. IIpencraBuTe CTpyKTypHBIE
cxembl CAY. JlaTb onucaHue 3JIeMEHTaM CTPYKTYPHBIX CX€M JIMHEMHON U peneiHon
CAY.

Cucrema aBapuiiHO#l 3amuThl peakropa BBOP. Onucate pexumbl aBapuiiHON
samuTel BBOP-1000: A3, I13-1, I13-2.

5. I[I/II[aKTI/ILIeCKI/IC CAWHUIBI JHUCIUITIIINHBI ((AGmOMClmtBMpOGCZHHbZQ cucmemsvl ynpaejilenHus
mexHo1ocuYeCKumu npoyeccamu ﬂdepHoeo MOniu6HO20 YUKIAN:

a.

d.

3anucarth ypaBHEHUS HEUTPOHHON KUHETHKH SIEPHOIO PEAKTOpa B TOUYEYHOM
npubimxennu. OnpenenuTs M0 HUM MepeJaTouHylo (YHKIHIO peakTopa ¢ yueToM
OJIHOW YCPETHEHHOM I'PYIIIbI 3aI1a3/IbIBAIOIIUX HEHTPOHOB.

CocTaBUTh CTPYKTYPHYIO CXEMY YIpaBJIEHHS MOIIHOCThIO peakTopa BB3IP-1000.
Omnucars B3auMmoercTaue 0i1okoB AKHII, APM-5, POM-2, 3I'CP.

JIuneiinas u peneiiHas CAY wmomHocTu peaktopa. IIpencraBuTe CTpyKTypHBIE
cxembl CAY. JlaTh onucaHue 3JIeMEHTaM CTPYKTYPHBIX CX€M JIMHEMHON U peneiHon
CAV.

Cucrema aBapuiiHO#l 3amuThel peaktopa BBOP. Onucats pexumbl aBapuitHOM
3anutel BBOP-1000: A3, I13-1, I13-2.

6. I[I/II[aKTI/I‘IGCKI/IC CAVMHUIbI AUCHUIIITHUHBI «COGpeMeHHble KOMNnviomepHble meXHoaocuu 6
asmomamu3supoearnHblx cucmemax ynpaesierusl mexHoai0cu4ecCKumMu npoyeccamuy:

a.

b.

VYpoBau ¢ynkunoHanbHoil opranuzauuu ACY TII. TpeGoBaHus K CUCTEMHOMY H
NpUKIaAHOMY TporpaMmMmHoMmy obecniedeHuto ACY TII. [lonstue peanbHOro
BpeMeHH. CTpyKTypa ¥ OCHOBHBIE XapaKTEPUCTUKH OIEPALHOHHBIX CHCTEM
peanbHOrO BPEMEHU.

Haznauenue, ctpyktypa u ocHoBHble ¢GyHKImH SCADA-cuctem. Pa3zpabotka
rpadudeckoro uurepgdeiica onepaTopa aBTOMaTU3UPOBAHHON crcTeMbl. TpeboBaHMs
nnxeHepHoi ncuxonoruu 1 'OCT k nHPpopMaMOHHON MOJIeNH 00BEKTa

7. I[PII[E[KTI/I‘-ICCKI/IC CAVHUIBI OUCIUIIINHBI ((T€0p1/l}l uuqbopmauuu u ee npuiosdicenue 6
asmomamu3upoeanHblx Cucmemaxy).

a.

b.

C.

DHTpOMUs CIy4alHbIX OOBEKTOB C JUCKPETHBIM M HEMPEPHIBHBIM MHOXKECTBOM
BO3MOXHBIX COCTOSIHUM. EQUHULIBI M3MEPEHUS SHTPONHUU U €€ OCHOBHBIE CBOMCTBA.
CBsi3b M@Ky SHTPOIHEH ¥ KOTUYECTBOM HH(POPMAITUH.

[Tonsitne kommyectBa wHpopmarmu. KommdectBo mHpopmanuu mo P.Xaptim u
K.lllennony. OrpaHudeHus, B paMKaX KOTOPBIX BBIBEJICHbI JaHHBIE OLEHKHU
KOJIMYeCTBa MH(MOpMAITUH.

OrnpeznenieHre WHTEPBAJIOB BPEMEHHOIO KBAHTOBAHUS HEMPEPHIBHOTO CHUTHAja
(byHKIIMM) HA OCHOBAaHWMM  YACTOTHBIX, BPEMEHHBIX W  CTaTHCTUYECKHX
XapaKTEPUCTUK KBAHTYEMOT'O CUTHAJIA, COJIEP >KaHUE TAHHBIX METOJIOB.



d.

e.

OOme NpPUHIMIBI  TTOMEXOYCTOHYMBOTO  KoaupoBaHHs.  KoimuecTBeHHBIE
XapaKTEPUCTUKU IIOMEXOYCTOMYMBOCTH KOJ0B. Collep:KkaHne METOI0B I'PYNIIOBOIO U
LUKJIMYECKOTO0 KOJAUPOBAHUS.

TunoBble CTPYKTypbl HM3MEPHUTEIBHBIX KAaHAJIOB. OJIEMEHTBI, COCTaBJISIOLINE
CTPYKTYPY W3MEpPUTEIBHOTO KaHAJIa HX XapaKTEPUCTUKU, THUIIBI, IPUHIUIIBI
nocrpoeHus. [loMexu B U3MEpUTENBHBIX KaHaJIax U COCOObI X YCTPAHEHHUS.

8. JlupgakTHuecKHe EeAMHUIBI  JTUCHMIUIMHBI  «Memoobl  KOHMpOAsi — MeXHOI02UYECKUX
napamempos 10epHviX IHEPLeMu4eckKux YCmaHo80K»:

a.

HpOMBIH_IHeHHBIe MCTOABI HU3MCPCHUA TCMIICPATYPHI. Onucatb MNPpUHOMUIIBI KX
JEUCTBHUSA Y METPOJIOTMYECKUE XapaKTePUCTHKH. [IpoBecTH CpaBHUTENBHBIN aHATIN3
JaHHBIX MCTOOO0B. HN3n0xuTh JOCTOHMHCTBA U UX HCAOCTATKU. O6nacTtp IMPUMCHCHMUA.
CoBpeMeHHBIE ITyTH MOBBIMICHUS WX METPOJOTMYECKUX XapaKTEPHCTUK JAaTYNKOB
TEMIIEPATYPHI.

[IpoMbIlITICHHBIE METOJBl M3MEPEHUsS NaBlCHHS. VI3J0KHUTh NPHHIMIT JEHCTBUS
MPUMEHSIEMBIX ULl HM3MEpPEHUs JaBlIeHUs TpeoOpaszoBateiield  nedopMaruu.
[IpoBecTH CpaBHUTENbHBIM aHAIH3 METPOJOTMYECKUX XapaKTEPUCTHK CEPUHHO
BBIITYCKACMBIX JaTYWMKOB JaBJICHHA. N3noxuTh JOCTOMHCTBA M HUX HCEAOCTATKU.
CoBpeMeHHbIE TYTH TIOBBIIICHUS METPOJIOTUYECKHX XapaKTEPHCTHK JaTYUKOB
JaBJICHUS.

[TpoMmbliIeHHbIE METOJbl M3MEpeHuss O0BEMHOro pacxona >XuakocTu. Omnucarb
IIPHUHIHIIBI ﬂeﬁCTBHﬂ U MCTPOJIOTHYCCKUC XAPAKTCPUCTUKU JaHHBIX METOOO0OB.
[TpoBecTH cpaBHUTEIBHBIN aHAN3 UX JOCTOMHCTB M HEOCTAaTKOB. YKa3aTh 00J1acTh
IMPUMCHCHUS PACCMATPHUBACMBIX JaTYUKOB.

[IpoMbIlITIECHHBIE METOABI HM3MEPEHUS MacCOBOTO pacxoja JKUAKOCTH M rasa.
Onucatb MMPUHIIHUIIBI HCﬁCTBHﬂ N MCTPOJOTMYCCKUEC XAPAKTCPUCTUKHU JaHHBIX
MeTonoB. IlpoBecT CpaBHUTENbHBIA aHAIW3 HX JOCTOMHCTB U HEJIOCTATKOB.
VYkazarb 0051aCTh UX TPUMEHEHHUSI.

[TpombIIITIEeHHbIE METOABI W3MEPEHHUS YPOBHSA JKUAKUX M CHITYYUX BEIECTB.
Omnucatb MMPUHIIHUIIBI HeﬁCTBHﬂ U MCTPOJOTMYCCKUE XAPAKTCPUCTUKHU OJaHHBIX
MeTonoB. IlpoBecT CpaBHUTENbHBIA aHAIW3 HX JOCTOMHCTB U HEJIOCTATKOB.
VYkazare 00J1aCTh MPUMEHEHHSI PACCMAaTPUBAEMBIX TATUHUKOB.

9. IupakTuyeckue eAWHWUIBI JUCHUIUIMHBI  «Memoovl  KOHmMpOAs  MexXHOI02UHeCKUX
NnepemMeHHbIX 8 NPOU3BOOCMBAX A0EePHO20 MONIUBHO2O YUKILAY.

a.

b.

C.

d.

[TpoMbIlITIEHHBIE METOABI HM3MEPEHHs TeMmmeparypbl. Onucars NPUHLUIBL UX
JNEUCTBHSL U METPOJIOTUYECKNE XapAKTEPUCTUKH. [IpOBECTH CpaBHUTENBHBIN aHAIN3
JTAHHBIX METOAOB. M310KUTh JOCTOMHCTBA U UX HeocTaTku. O6IacTh MPUMEHEHUS.
CoBpeMeHHBIE ITYTH MOBBILEHUS UX METPOJOTMYECKHX XAPAKTEPUCTHK JAaTYMKOB
TEMIIEPATYPBL.

[IpombIlUIEHHBIE METOABl M3MEpPEHUs JaBieHUA. V3I0XKUTh NPUHLMUIT JEHCTBUS
NpPUMEHSEMBIX JJIi M3MEpPeHHs JaBleHus mpeoOpas3oBaTeneil aedopmanuu.
[IpoBecTn CpaBHHUTENBHBIA AaHAIN3 METPOJIOTMUECKUX XapAaKTEPUCTHK CEPUHNHO
BBIITYCKA€MbIX JaTYUKOB JaBJIeHUs. V3I0KUTH JOCTOMHCTBA M HX HEAOCTATKH.
CoBpeMeHHBIE TyTH MOBBIIIEHUS METPOJOTMYECKUX XapaKTePUCTUK JTaTYMKOB
JaBJICHUS.

[TpoMbInIeHHBIE METOJBI U3MEpPEHUsT 00BEMHOro pacxoja >kujakoctd. Omwucartb
NPUHLUIBL JEHUCTBUS W METPOJIOTMYECKUE XAapaKTEPUCTUKHU JAHHBIX METOOB.
[IpoBecTu cpaBHUTENbHBIN aHAU3 UX JOCTOMHCTB M HEJIOCTATKOB. YKa3aTh 001acTh
IIPUMEHEHHUs] paCCMaTPUBAEMBIX TaTYUKOB.

[IpoMBILIZICHHBIE METOABI M3MEPEHUS MACCOBOTO pacxoAa >KHMAKOCTH M Tasa.
Onucarb NPUHLMIIBL JEHCTBUS M METPOJIOTMUECKHE XapaKTEPUCTUKHU JaHHBIX
MeTon0B. IIpoBecTH CpaBHUTENBHBIM aHaIW3 HMX JOCTOMHCTB U HEAOCTaTKOB.
VYkazare 00JIaCTh UX IPUMEHEHHS.



e.

HpOMBIH_IHeHHBIG MCTOAbl U3MCPCHUSA YPOBHA KUAKHUX W CbhIIMYUYUX BCIHICCTB.
Omnucatb IMPUHIMIIBL HeﬁCTBHH H MCETPOJOIMYCCKHUE XaAPAKTCPUCTUKHU OJaHHBIX
METOJ0B. HpOBeCTI/I CpaBHI/ITeHBHBIf/’I aHaJIn3 HX JOCTOMHCTB MW HCAOCTATKOB.
Vka3ate 0051aCTh IIPUMEHCHUSA pacCMaTPHUBACMBIX JaTYUKOB.

10. JIupakTHuUecKue eIWHHIBI JAUCHUIUTUHBL  «Cmamucmuueckue Mmemoovl KOHMPONA U
VIPABNIEHUSL) !

a.

Craructuueckue METOJbl TJIaHUPOBAHMS SKCHEpUMEHTOB. OCHOBHBIE TEPMHUHBI U
nousTus. [lapamerpsl ontuMuzanuu U ux kiaccuduxanus. GakTopsl, TpeOGoOBaHMUS,
MpeIbsBIsieMble K HUM. MOJIellb 00BbEKTa.

Cratuctudeckue OleHKH KayecTBa paboThl CUCTEM aBTOMATHUECKOIO YIIPaBICHHUS.
[TocTpoeHre MaTpHIl TNIAHUPOBAHUS TOJHOTO (DAKTOPHOTO SKCIEPUMEHTa THMa 2n.
CgoiictBa matpuilbl mianupoBanus [IOD tuna 2n. Beramcienue ko3pGUIIMEHTOB
JMHEWHOTO ypaBHEHUs perpeccuu no mianam [1DD tuna 2n.

CratucTudeckre METOJbl MOCTPOCHHUS AMHAMUYECKUX MOJIele MPOMBINIICHHBIX
00BEKTOB YIIPABICHHS.

[IpoBepka ajnexkBaTHOCTH JIMHEHHOTo ypaBHeHHs perpeccuu. OcobGennoctu [IDD
MIPU PA3HOM YHUCIIE TAPATICIBHBIX OMBITOB

Peanuzanus HKCIIEPUMEHTA. Pacuer OIINOKH, OTIbITa (mucnepcuu
BOCTIpOM3BOAMMOCTH). Pacuer x03()(HUIIMEHTOB TUHEHHOTO ypaBHEHHS PETPECCHH:
unest MHK, meTonuka coctaBieHusi CUCTEMbI HOPMAJIBHBIX YPaBHEHUHN MO MaTpUIE
IJITAHUPOBAHUS U TabJIMIIe HAOIIOICHUH.

11. JIupakThyeckWe  CAMHMIBI  JUCHUIUIMHBI  «ODiekmpuyeckue  91eMeHmvl  CUcCmem
ABMOMAMUYECKO20 YNPAGTEHUSY:

a.

b.

Crpykrypnas cxema ACY, e€ snemeHThl M Xapakrepuctuku snnemeHta ACY Ha
pUMepe YCUIIUTENS 3JIEKTPUUYECKOrO CUTHATIA.

Nnentudukanus oobexTa ynpanneHusi. OCHOBHbIE MOHATHS U METO/IBI.
TUPUCTOPHBII NPUBOJA MOCTOSHHOIO TOKA, €r0 MPUHIMII IEHCTBHS, JOCTOMHCTBA U
HEJO0CTaTKH.

. 3J'I€KTpI/I‘-I€CKI/I€ ABUTATCIIU, IMPUHIUIIBI I[GI\/’ICTBI/ISI, XapPaKTCPUCTHKHU, JOCTOMHCTBA U

HCOOCTAaTKH.

12.  JlupmakTudecKue eTuHUIILI JUCIHILTHHBI «MUuKponpoyeccopHvle cucmembly.

a.

b.

MukpormpoleccopHasi CUCTEMa, IIOHATHS, CTPYKTypa, OCHOBHBIC IIPUHIIUIIBI
opranuzanuu. OnpeaeneHre MUKPOIPOLEccopa, MUKPOKOHTPOILIEPA.
[TocnenoBarenbHOCTh PabOTHI MUKPOIPOLIECCOpPa HA MPUMEpPE TUIIOBOM KOMaH[IbI (¢
WCIIOJIb30BAHUEM YIPOIIEHHBIX CTPYKTYPHBIX CXEM YCTPOMCTBA YyIpaBJICHMS,
apru(METHKO-IOTMYECKOT0 YCTPOMCTBA M TUIIOBOM CTPYKTYPBI MUKPOIIPOILIECCOPA).
OnepatnBHOE  3allOMHHAIONIEE  yCTPOWCTBO,  IIOCTOSHHOE  3allOMUHAIONICE
ycrpoiictBo.  CraTmdeckue  3allOMMHAIOIIME  yCcTpoiicTBa.  /luHammuueckue
3aloOMHHAONME ycTpocTBa. OCHOBHBIE XapaKTEPUCTUKH U IPUHLUIT JEHCTBHUSA.

. OcHOBHEBIE IMPUHIUIIBI OpraHu3alun BBOI[&/BBIBOJI& U MX OCOOCHHOCTH. HHTCp(I)CfIC

BBOJIa/BBIBOJIa B MUKpOIIpOLleCCOpHON TexHuke. [lapamienpHas mepenada JaHHbBIX.
ITocnenoBarenpHas CHHXPOHHAs U ACUHXPOHHAS Iepeadya JaHHbIX.
OnHOKpHUCTaNBHBIM MUKPOKOHTpOJIIEp. [IporpammupoBanne MUKPOKOHTPOJUIEPOB U
CpenCcTBa I CO3JaHUs U OTJIAJIKU IIPOIPAMM.

13.  JIupmaxTHyYecKue eqUHHIIBI JUCIUTUTHHEL «Mukponpoyeccoproe ynpasienuey:

a.

b.

MukponporeccopHasi cUCTeMa, TOHSATHS, CTPYKTypa, OCHOBHBIE IPUHIUIIBI
opranusanuu. OnpeaeneHne MUKpOIpoIeccopa, MUKPOKOHTPOJLIEpa.
[TocnenoBarenbHOCTh PabOTHI MUKPOIPOIIECCOpa HA MPUMEpPE TUIIOBOM KOMaHIBI (¢
UCIOJIb30BAaHUEM YNPOUIEHHBIX CTPYKTYPHBIX CXEM YCTpOICTBa yIpaBlieHUS,
apu(pMETUKO-JIOTUIECKOT0 YCTPOHCTBA M TUIIOBOH CTPYKTYPhI MUKPOIIPOIIECCOPA).



C.

OnepaTuBHOE  3allOMUHAIOLIEE  yYCTPOMCTBO,  IIOCTOSHHOE  3allOMUHAIOLIEE
ycTpoiictBo.  CraTuyeckue  3aloOMHUHAIOIIME  yCTpoicTBa.  JlMHamuueckue
3alOMUHaroMe yeTpoiicTBa. OCHOBHBIE XapaKTEPUCTUKHU U IPUHIUI IEHCTBUS.

. OCHOBHBIC NPUHIIMIIBI OpTraHU3AIMH BBOJA/BBIBOJIA U UX ocoOeHHOCTH. MHTepdetic

BBOJIa/BBIBOJIa B MUKpOIpoIieccopHOi TexHuke. [lapannenbHas mepenavya JaHHBIX.
[TocnenoBarenbHasi CHHXpOHHAS M ACHHXPOHHAs 1epeiaya TaHHbIX.
OpnHoKpucTanbHBI MUKPOKOHTpOJLIEp. [IporpamMmmupoBanue MUKpOKOHTPOJIIIEPOB U
CPEICTBA JJISl CO3/IaHUS U OTJIAJKH MPOTPAMM.

14,  JlupaxTuueckue eOMHUIBI AUCHUIUIMHBL  «Cpedocmea asmomamuzayuu u npubopul
KOHMPOJISL XUMUYECKO20 NPOU3BOOCTNEAN:

a.

Boinonnenue cxemsl aBroMaruzauun (PCA no I'OCT 21.404-85) pa3BepHyTbIM
crocoboM, MPUBECTH MpPUMEP € 7-10 pa3IMYHBIMU H3MepeHusiMu (2 mnpubopa Mo
MECTY, 5 Ha IIUTE).

Ucnonuutensueie yctpoiictBa CAP (PO u UM): snexTpuueckue, THEBMaTHYECKHUE U
THIpaBIudecKkue (MPUHIUN JEHCTBUS, JOCTOMHCTBA W HEJOCTaTKH, 00JIacTh
MPUMEHEHHUs ). XapaKTePUCTHKH IPOCCEIbHBIX PEryIHPYIOIIUX OPTaHOB.
ABToMaTuueckue perynsTopsl. Kiaccudukanusi aBTOMAaTHYECKHUX PETYJISTOPOB.
JIuneliHbIe ¥ O3UIIMOHHBIE PETYIISITOPHI.

. YCIOBHSI CHATHUSI TEPEXOAHON XapaKTePUCTUKU. MAeHTHU(HUKAIMS CTaTHUYECKOTO H

acTaTU4eCKoro OoOBEKTa 10 KpUBOW pasroHa. BpiOOp THIla aBTOMAaTHYECKOTO
perynsitopa.

TpeboBanusi k mpubopam KOHTpois (Kiaacc TOUYHOCTH (0003Ha4YeHUs, (OpMYIIbI),
YyBCTBHTEIHHOCTh, IOPOT YYBCTBUTEIBHOCTH, OBICTPOACHCTBHE, HAJICKHOCTS).
[IpoMBINIIICHHBIE METOJbI W3MEPECHUsT KHUCIOTHOCTH, IUIOTHOCTH, BJIQKHOCTH,
KOHI[EHTPAIlUU JKUJKOCTH M Ta30B HAa XWMHYECKOM IPOW3BOJICTBE AaTOMHOM
MPOMBINIICHHOCTH. V3I0KUTh MPUHIIMIIBI IEUCTBUSA (CXeMa U TOSCHEHUE).

15. IupakTuyeckwe €IWHHUIIBI JUCHUIUIMHBL «lIpeobpazosanue cucHanos 6 @uauuecKux
VCMAHOBKAX Y

a.

Onucath Bce M3BECTHBIE CXEMBl M PEKUMBI paOOTHl YCHIIMTENbHBIX KACKaJIOB Ha
OUIOJIAPHBIX TPAH3UCTOpAxX; MEPEYUCIUTh HUX JOCTOMHCTBA U HEAOCTATKU; JaTh
MOSICHEHUSI O NMPUMEHUMOCTH Ka)XJI0T0 M3 HUX IpPU NPOEKTUPOBAHUU YCTPONCTB
yIIpaBJIeHUs, TPeoOpa30BaHus U Nepeadn JEeKTPUIECKUX CUTHAJIOB.

Onucath Bce M3BECTHBIE CXEMBl M PEKUMBI PaOOTHl YCHIIMTENbHBIX KACKaJIOB Ha
MOJIEBBIX ~TPAH3UCTOpAaX BCEX TUINOB M KOMOMHHMPOBAHHBIX TPAH3UCTOPAX;
MEPEYUCIIUTh MX JOCTOMHCTBA M HENOCTATKH; JaTh MOSICHEHHS O MPUMEHUMOCTHU
KaX/10TO U3 HUX NP NMPOEKTUPOBAHUM YCTPOMCTB YIpaBIeHUS, IPeoOpa3oBaHUs U
nepeiayu AIeKTPUYECKUX CUTHAIIOB.

OnepannoHHbIN YCUIIUTENb (onpenenenue, napameTpsl, yIpOLIeHHAs
DKBHBAJIEHTHas  cxema, oOo3HadeHue). OCHOBHBIE  CXE€Mbl  BKJIIOYECHHS
OTEPALIMOHHOTO YCUIIMTENS (CXEMBI, TapaMeTPhl C BHIBOJIOM 3aBUCUMOCTEH).
[IpeoOpa3zoBareny Ha ONEPALMOHHBIX yCUIUTENAX (AuddepeHuupyoomue Hu
UHTETPUPYIOIIME  YCTPOWCTBa, MpeoOpa3oBaTeld  HANPSDKEHHE-TOK U TOK-
HampspDkeHne). VX cXeMbl, NPHHIOWN JCWCTBUS, XapaKTePHCTUKH (C BBIBOJOM
¢dbopMysT) U IPUMEHEHUE B YCTPOWCTBAX yNpaBlICHUs, IPeoOpa3oBaHMs U IepeIadn
ANEKTPUYECKUX CUTHAJIOB.

Tpurrepsl, CUETYHKH, PETUCTpHI, mmdpaTopsl/ aemmdpaTopsl,
MYJIbTHIUIEKCOPBI/IEMYTbTUTIIEKCOPBI (ompenenenus, 0003HauCHUS,
KJIaccu(uKanus, MPUHIUI PabOThl M IPUMEHEHHWE B YCTPOMCTBAX YIpaBlICHUS,
npeoOpa3oBaHus U Mepeavun JIEKTPUUECKUX CUTHAJIOB).

[ludpo-ananoroBsle U aHajmoro-mudpoBsie mnpeoOpasoBaresnn  (ONpenesieHus,
0003HAaueHMs, MNPUHLMI pabOThl, IPUMEpPHl pealu3allUd M TPUMEHEHUE B
YCTPOICTBAx ynpaBieHUs, IpeoOpa30BaHus U epeadn MEKTPHUECKUX CUTHAJIOB).



16. JlupakThueckue eOUMHMULBI AUCUUIUIMHBL «lIpeobpazosanue CcucHanios uzmMepumenbHol
uHghopmayuuy:

a. Omucarb BCe M3BECTHBIE CXEMBl U PEXHUMBI paOOTBHl YCHIMTEIBHBIX KACKaJOB Ha
OMMOJSAPHBIX TPAH3UCTOpAX; MEPEYUCIUTh HMX JIOCTOMHCTBA W HEIOCTATKH; IaTh
MOSCHEHHS] O NMPUMEHUMOCTH KaXKIOT0 M3 HHUX IPH MPOSKTUPOBAHHH YCTPOMCTB
yIpaBieHus, MpeoOpa3zoBaHus U Mepeladn dJIeKTPUUECKUX CUTHAJIOB.

b. Omnucare Bce M3BECTHBIC CXEMBI U PEKHUMBI PabOTBHI YCHIIMTEIBHBIX KAaCKaJoB Ha
MOJIEBBIX TPAaH3MCTOPAaX BCEX THUIIOB M KOMOMHHPOBAHHBIX TPaH3UCTOPAX;
NEPEYUCIUTh MX JOCTOMHCTBA M HEAOCTATKM; JaTh MOSICHEHUS O NPUMEHHUMOCTHU
KaXKIO0ro U3 HUX MPHU MPOEKTUPOBAHUU YCTPOMCTB YIpaBJICHUS, IPeOOpa30BaHUs U
nepesadn MEKTPUYECKUX CUTHAIIOB.

C. OmnepanuoHHbII YCUJIUTEINb (ompenenenue, napamMmeTpsbl, yIOpOIIEeHHAs
DKBUBAJIEHTHAass  cXema, o0Oo3HaueHue). OCHOBHBIE  CXEMbl  BKJIIOYEHHUS
OTIEPAIMOHHOTO YCUIIUTENS (CXEMBI, TapaMeTPhl C BBIBOJOM 3aBUCHMOCTEH).

d. IlpeoOpa3oBaren Ha ONEPAMOHHBIX YCHIMTEHSIX (muddepeHimpyonme u
UHTETPUPYIOIINE  yCTPOWCTBA, mpeoOpa3oBaTeNd  HAMNpPSHKEHUE-TOK M TOK-
HanpspkeHue). WX cXeMbl, TPHHIWI JCHCTBUSA, XapaKTCPUCTUKUA (C BBIBOIAOM
dbopMyI) U MpUMEHEHHE B YCTPOWCTBAX yIMpaBJCHHs, MpeoOpa3oBaHus U Mepeaadu
AIIEKTPUYECKUX CUTHAJIOB.

e. Tpurrepsl, CUETYUKH, PETUCTHI, mdparopbl/gemudpaTopsl,
MYJITUIUICKCOPBI/ IEMY b TUTIIICKCOPBI (ompenenenus, 0003HaveHMUS,
KJaccu(UKalus, MPUHIUN pabOThl W TNPUMEHEHHE B YCTPOMCTBAX YIPaBIICHUSA,
peoOpa3oBaHus U Nepeaau AIEKTPUUECKUX CUTHAJIOB).

f. [udpo-anansoroppic u aHagoro-uuppoBbic MpeodpazoBarenu (OHpeaeIeHHs,
0003HaueHMsI, TPUHIMI pPadOTHl, TNPUMEpPHl peATH3alUd H TPUMEHEHHE B
YCTPOMCTBAX yIpaBJICHUs, TPEOOPa30BaHUS U TIEPEIaun AIEKTPUUSCKUX CUTHAIIOB).

17.  JlumakTUdecKue eIUHUIBI JUCIHUILTUHBI « Dnexmponuxa 1.3»:

a. DHepreTHYecKue YypPOBHM H 30HBI B TPOBOJHUKAX, TMOJYIPOBOJHUKAX U
TUDJIEKTPUKAaX. MexaHu3M COOCTBEHHOM U TPUMECHOW DIIEKTPOMPOBOTHOCTH
MOJTYIIPOBOTHUKOB.

b. Pabora pn-nepexoga B MpsSMOM W OOpaTHOM HampaBiieHHH. [10TynpOBOIHUKOBBIC
IUOA M CTAaOMIMTPOH (YCTPOWCTBO, MPHHLUUI PaboThl). OIHOMONYNEPHOAHBIN U
IBYXTIONYTIEPHOJHBI  BBIIPSAMUTENb,  IMapaMETPUUYECKHi  cTabwim3atop  Ha
CTaOUIUTPOHE (CXEMbI, TPUHIIUI PAabOTHI, XapaKTEPUCTUKH, BpEMEHHBIE TUArpaMMbl
paboThI).

C. bunonspuslii TpaH3uCcTOp (YCTPONCTBO, MPUHIIUI PAOOTHI, XaPAKTEPUCTUKH).

Kackaz ¢ o6mieit 6a30ii (cxema, XapaKTepUCTUKH, T-00pa3HbIe CXEMbI 3aMEIIEHNS).

e. Kackag c oOummiM sSMHUTTEpOM (CXeMa, XapaKTepUCTUKH, T-oOpas3Hble CXeMbl
3aMeIIeHHUS ).

f. Onpenenenne wu craOwnu3amnus MOJOXKEHUS paboyeid TOYKKM  OHITOJIIPHOTO
TPaH3UCTOpa Ha MPUMepe Kackaa ¢ 0OIIUM IMUTTEPOM.

o

1.3. MeToiMKa OLIEHKH

buneTs! k 5K3aMeHy (OPMHUPYIOTCS U3 BOIIPOCOB, IIPUMEPHI KOTOPBIX TIPEICTABICHBI B ITYHKTE
1.2. buner coaepKUT TPU TEOPETUIECKHUX BOIMPOCA, KOTOPBIE BHIOMPAIOTCS CIydyalfHBIM 00pa3oM u3
MIEpPEeYHsT BOIMPOCOB B COOTBETCTBHUU C TEMATHUKON MUIAKTUYCCKUX CIMHHUI] AUCIUILTHH «OCHOBBI
TEOPUU YIpaBieHUS (PU3NUECKUMH YCTAaHOBKAMH», <«AJIAITUBHBIE CHUCTEMBI YIIPABICHUS»,
«IupoBbie CHCTEMBI yIpaBICHHS», «ABTOMATU3MPOBAHHBIC CHUCTEMBI YIPABICHUS SICPHBIMU
SHEPTEeTHYCCKUMHU YCTaHOBKAMM), «ABTOMAaTU3UPOBAHHBIE CHCTEMBI yIPaBJICHHUS
TEXHOJIOTUYCCKMMH TPOIECCAMH SICPHOTO TOIUTMBHOTO IHMKIAa», «COBPEMEHHBIC KOMITBIOTCPHBIC
TEXHOJOTHMH B ABTOMATHU3MPOBAHHBIX CHUCTEMaxX YIPABICHHUS TEXHOJOTMYECKUMH IPOLIECCaMM»,
«Teopus uHGOpPMAIMK U €€ IPHIIOKEHUE B aBTOMAaTU3UPOBAHHBIX CHCTeMax», «MeTOoIbI KOHTPOJIS
TEXHOJOTHYECKUX TapaMeTPOB SIAEPHBIX DSHEPreTUYECKHX YCTAaHOBOK», «MeToabl KOHTPOJIS



TEXHOJIOTUYECKUX  TEPEeMEHHBIX B  MPOU3BOJACTBAX  SJIEPHOTO  TOIUIMBHOTO  ITMKJIA»,
«CratucTHYecKue METOABl KOHTPOJIS M YIPaBICHUS», «DJIEKTPUYECKUE SIIEMEHTHl CHCTEM
aBTOMATHYECKOTO  YIpPaBICHHUA», «MUKPOIPOIECCOPHBIE CUCTEMBI», «MHKpOIpoIeccopHOe
ynpasieHuey, «CpeacTBa aBTOMAaTHU3alMM M MPHOOPHI KOHTPOJII XUMHUYECKOTO IPOU3BOJCTBAY,
«IIpeobpazoBanue curHaioB B (U3NYECKUX YCTaHOBKax», «lIpeoOpa3zoBaHue CHUTHAIOB
M3MEPHUTENIbHON HHOopMaIuny, «AeKTpoHuka 1.3».

OK3aMeH TMpOBOJUTCS B IMCbMEHHOM BHJAE. Bpems NoAroroBku Imociie MOIyYEHUs
9K3aMEeHallMOHHOr o Ousera 2 yaca. MToroBas oleHka 3a rocyJapCTBEHHbIH 3K3aMEH BBICTABIISETCSA
B COOTBETCTBUU C KPUTEPUSIMHU, IPUBEACHHBIMY B 1I. 1.4.

1.4. Kputepuu oneHKu:

[lo pe3ynapTaraM OTBETOB CTYACHTAa Ha BONPOCH OWieTra M JIOMOJHUTEIbHBIE BOIPOCHI
(yrouHsitolue CyTh OTBETa) TOCYAapCTBEHHAs SK3aMEHAI[MOHHAs KOMMCCHUS OLIEHHBAeT
c(OPMHPOBAHHOCTH KOMITETEHIIHH:

Kpurepuu ouenxu I' CooTBeTcTBHE Jlnana3soH 6a/110B
TPAJNIMOHHO OLeHKe
CTyleHT TpaBWIbHO W TIOJIHOCTHIO OTBETHJ Ha BCE «OTa4HO» 90-100
BOMPOCHI  3K3aMCHAI[MOHHOTO  Owmiera, a  TaKKke

AOHNOJHHUTEIBHBIC BOIIPOCHI, YTOUHAOIINE CYTh OTBETA, YEM
ITOKas3aJl BJIaACHUC BCCMU IIPOBCPACMBIMH KOMIICTCHIIUAMUN

CTy#ZeHT TOJHOCTBIO OTBETHJ Ha BCE  BOIPOCHI «Xopomio» 70-89
9K3aMEHALMOHHOT0 OuiieTa, HO HEJOCTATOYHO Pa3BEPHYTO,
YeM [OKa3ajd [OCTATOYHOE BIAJICHUE OOJBIIMHCTBOM
MPOBEPSCMBIX KOMITCTCHIIUH

CTyaeHT B LEJIOM NpaBUIIBHO OTBETWJ MHHMUMYM Ha JIBa «Y 1oBILY 55-69
Bonpoca Owuinera, 3HaHMS HE CTPYKTYpUpPOBaHbl U
MIOBEPXHOCTHBI, Y€M II0Ka3al HEIOCTATOYHOE BIIAJICHUE
0O0JIBIIMHCTBOM NPOBEPSIEMbIX KOMIETEHITUH

CTyneHT NpaBUIBLHO OTBETHJ He Oojiee 4YeM Ha OJMH «Heynosi.» 0-54
BOIIPOC  DK3aMEHAIIMOHHOTO  Owiera, dYeM  IoKazal
OTCYTCTBHE BIQJCHHUS OOJBIIMHCTBOM  MPOBEPSIEMBIX
KOMIIETCHIU I

2. ITacnopT BBINMYCKHOI KBaJH(UKANMOHHOH PadoThI

O6o6mennas crpykrypa 3amutel BKP mno nampaBnenuto 14.05.04 «DnexkTpoHuka u
aBTOMAaTHKa (PU3MIECKUX YCTAaHOBOK» (crenmanu3aims « CHCTEeMbl YIIPaBJICHHS TEXHOJIOTUICCKUMHU
nporeccaMu U (GU3NYECKMMHU YCTAaHOBKAMU Y.

Kox Pa3nenn! 1 3tanbl BKP
HaumeHOBaHHE KOMIIETEHINH
KOMIETEHIHI

YHnBepcanbﬂme KOMIIETCHIIHHA

Crioco0eH OCYIIeCTBIATh KPUTHYCCKUH | BBIMOTHEHHE aHATUTHYECKOTO 0030pa, TEOPETHIECKOTO
aHanmu3 TPOOJEMHBIX CHUTyalldd Ha | aHanm3a, (QOPMHUPOBAHWUE TIEpEeYHS 3ajad, pelleHue
OCHOBE CHUCTEMHOTO MOX0/1a, | KOTOPBIX IMO3BOJMT JOCTHYb TOCTaBJICHHOW B 3aJaHUMN
YK(Y)-1 BBIpa0aTHIBATh CTPATETHIO NCHCTBUN LIeTH. [Ipoxoxnenue MpoIeAypbl BHEIIIHETO
peleH3upoBaHus, mpeaBapuTenbHo 3amutel BKP u
3amtel BKP B T'ocymapcTBeHHONW 3K3amMeHallMOHHOM

KOMHCCHH.
CriocobeH ynpaBisITh IPOEKTOM Ha Bcex | DopmupoBaHne IUTaH-TpaduKa IUTAHHPYEMBIX padoT,
YK(VY)-2 JTanax ero >KU3HEHHOr O IUKJIa €)KEHEeJIeTbHbIE OTYETHl Ha CIEIHAIBHO OPTaHM3YEMBIX
CEeMMHapax.
Cnocoben OpPraHU30BBIBATh u | IlpuBneueHne K BBHIIOJHEHHIO paboOT (COBMECTHO ¢
VK(Y)-3 PYKOBOJIUTH paboroit KOMaH/Ibl, | pPyKOBOAMTENEM) CTYJCHTOB MJI/IINX KypCOB (B paMKax
BbIpa0aThiBasi KOMAaHIHYIO CTPAaTEruio | BBIIOJHEHUS UMH yueOHo- u Hay4YHO
JUI JOCTHXKEHUS OCTAaBJICHHOH LU HCCIIeI0BATEIbCKUX padoT) M B3aMMOJICHCTBHE C HUMHU.
VK(Y)-4 CrnocoOeH MNpHUMEHATh COBpPEMEHHBIC | BBINONHEHHE aHAIUTHYECKOTo 0030pa, TEOPETHYECKOTO

KOMMYHHUKATHUBHBIC TCXHOJIOTHMH, B TOM | aHaJIn3a C NPHUMCHCHHUEM OJJICKTPOHHBIX 0a3 JaHHBIX.




Kon

HaumeHnoBanue koMneTeHIIMH

Pa3nenn! 1 3tansi BKP

KOMIICTCHIIHH
YHClIe Ha WHOCTPAHHOM (-bIX) si3bIke (- | B3amMopmeiicTBHE ¢ pyKOBOOWTENEM M KOHCYIbTaHTAMHU
ax), JUISL aKaJIEMUYECKOI0 u | BKP uepe3 cooTBeTcTBYIOIIME CEPBUCH YHUBEPCUTETA.
podecCHOHAIBHOTO B3aUMOAEHCTBHUS
CrnocoGeH aHanM3UpOBaTh W YUUTHIBATh | B3ammopelcTBue cO CTyA€HTaMH U COTPYJHHUKAMH
pa3HOOOpa3we KynbTyp B IIpoIecce | APYTHX HNOJpa3IeNeHUI YHHUBEpCHUTETA
MEXKYJIbTYpHOTO B3aUMOJEHCTBUSA (oOmieTeXHUYEeCKNX, TYMaHUTApHbIX, JTMHIBUCTHYECKUX,

€CTeCTBEHHOHAYYHBIX W  1p.) I  HOIy4YEeHHUs

VK(Y)-5 KOHCYNbTaIMH o y3KOCTIe[IUATU3UPOBaHHBIM

BOIIpOCAM, BO3HHUKAIOIUM B  XOJ€ HHXXCHEPHBIX
pacueTos, pa3paboTku KOHCTPYKIIMH,
TEXHOJIOTHYECKOTO, OpraHU3alMOHHOTIO,
SPrOHOMHMYECKOTO  MpoekTupoBaHus. [Ipoxoxaenue
IIPOLETypPBI BHEITHETO PELICH3UPOBAHMS.

CrnocoGeH onpenensTs U peann3oBbBaTh | PopMupoBanue IUIaH-rpaduKa IUIAHUPYEMBIX paloT,

HMPHUOPUTETEI COOCTBEHHOH | €KECHEAENbHBIC OTYETHl HAa CHENHAIbHO OPraHW3yeMbBIX

VK(Y)-6 JESTEIBbHOCTH u CIOCOOBI ee | ceMHUHapax.

COBEpPILICHCTBOBAHMUS Ha OCHOBE

CaMOOIICHKM M 00pa30BaHHsA B TEUCHHE

BCEH XKU3HU

CrocobeH  mopanepx uBaTh  JOJDKHBIN | Brimomnenue paszgena BKP, nmocsienHOr0 corpanbHOM

YpOBEHb (U3MYECKOil | OTBETCTBEHHOCTH, 0E30MACHOCTHU YKU3HENEITENbHOCTH U

YK(Y)-7 MOJrOTOBJICHHOCTH JIJIsI OOCCIICUCHUS | OXpaHE OKPYKAIOIIeH Cpelbl, U YETKOE CJICIOBaHUE
MOJTHOIICHHOM COLIMAIBHOM U | BBIBOAAM U pe3yjibTaTaM, MOJIYYEHHBIM B XOJI€ €ro
npodeccroHaNIbHOM JeTeIbHOCTH BBINOJIHEHHUS.

YK(V)-8 CrocobGeH co3faBaTh W MOJyiepkuBaTh B | BrimonHenue pasnena BKP, mocssmeHHOTo conmanbHoi
MOBCEIHEBHOU KH3HU u B | OTBETCTBEHHOCTH, OE30MACHOCTH XU3HEACATCIHHOCTH H
podeCCHOHATTBHOM JEATENIBHOCTH | OXpaHe OKpYJXKAloIIEeHd cpelapl, M 4YETKOE CIEIOBaHHUE
6e301acHble YCJIOBHS KM3HEACSTENHOCTH | BBIBOJAM M pe3yjbTaTaM, MHOIYYEHHBIM B XOJZIE €ro
JUIL  COXpaHEHMs HPUPOAHOM  Cpelbl, | BBITOIHEHHS.
obecrieyeHHs1  YCTOMYMBOTO  pPa3BUTHSA
o0miecTBa, B TOM 4YHCIE TIPU yrpo3e H
BO3HUKHOBEHHMH YPE3BbIYANHBIX CUTYalUi
1 BOGHHBIX KOH(JIUKTOB

YK(V)-9 Cnocoben MPOSBIIATH | BBIMOMHEHNE aHAIUTUYECKOTO 0030pa, TEOPETHYECKOTO
NPEANPUIMYNBOCTE B IIPAKTUYECKOH | aHAIM3a, HWH)XEHEPHBIX pacueTos, co3/1aHue
JIeITeNIbHOCTH, B T.4. B  paMKax | IpOrpaMMHOIO/amnapaTHOro/alropuTMHUYECKOro/MaTeM
pa3paboTku KOMMEpYECKH | aTHYECKOro W Mp. oOecredeHus. BrimomHeHne pasnena
MEepCIeKTUBHOTO Mpoaykra Ha ocHoBe | BKP,  mocesmeHHoro — Bompocam — (DMHAHCOBOTO
Hay4YHO-TEXHUYECKOH Hien MEHEKMEHTA, pecypcoaddeKkTHBHOCTH u

pecypcocOepekeHHSI.

YK(V)-10 CrmocobeH mnpuHHMAaTh 00OCHOBaHHBIC | Brimomnenue pasgena BKP, mocesienHoro Bompocam
9KOHOMHYECKHE PEUICHHsS B Pa3yIMUHBIX | (PMHAHCOBOTO MEHEPKMEHTa, Pecypcod(PEeKTUBHOCTU U
00J1aCTSAX JKU3HEIESTEINbHOCTH pecypcocOepekeHHSI.

YK(V)-11 CrmocobeH ¢GopmupoBate Hereprumoe | Beimomnenue pasgena BKP, mocBsmieHHOro Bompocam
OTHOIIEHHE K KOpPYNIMOHHOMY | ()MHAHCOBOTO MEHEIKMEHTa, pecypcodrPEeKTUBHOCTH H
MTOBEJICHUIO pecypcocOepekeHus

OomenpodeccuoHaIbHbIE KOMMIETEHIIUN
Crocoben BBISIBIIAITH | BBITIONHEHNE aHATMTHYECKOTO 0030pa, TEOPETHIECKOTO
€CTECTBEHHOHAYYHYIO CYIIHOCTH | aHaJIN3a, a TaKxke aHanmm3a pe3yIpTaToOB
mpobjeM,  BO3HHKAIOIIMX B XOJIE | OKCIIEPUMEHTANBHBIX  HccienoBaHuil. IIpoxokneHne

OTIK(Y)-1 npodeccrnoHaNbHONI AEATENLHOCTH, 1 | TPOLEypbI _ BHEILHETO PETeH3UPOBaHUS,
MPUMEHITh COOTBETCTBYIOIIMHA (u3HMKO- | mpeaBapurenbHOil 3amuTtel BKP n 3ammter BKP B
MaTeMaTUYeCKUid  ammapar aii  uX | ['ocynapcTBEHHOM 3K3aMEHAllMOHHON KOMHMCCHHU.
(dopmanmzanuy, aHaiaM3a M BBHIPAOOTKH
peleHus
Crnoco0eH NpHUMEHSATh MareMaTHueckuil | BBINMONHEHWE  MHXKCHEPHBIX  PacyeToB,  CO3JaHUC

OIIK(Y)-2 annapaT ¥ BBIYHCIUTENBbHYIO TEXHHUKY | IPOrpaMMHOI0/  alrOpUTMHYECKOr0o/MaTeMaTHYecKOTo
JUIs petieHust Mpo)ecCHOHAIIBHBIX 337a4 | o0ecIieueHusl.

Cnocoben UCTIONB30BaTh sa3bikd, | CozpaHue pOrpaMMHOT0/

OIIK(Y)-3 CHCTEMBI M1 HHCTPYMEHTAJIbHBIE CPEJICTBA | allTOPUTMHYECKOT0/MAaTEMaTHYEeCKOT0 00ECIeYeHHSL.

IPOTPaMMHPOBAHHS B




Kon Pazpaesnl u 3Tansl BKP
L nan HaumeHoBaHue KOMIIETEHIHH
npodeccroHaIBHOM AeATETPHOCTH
CrocobeH  TPUMEHATh  TOCTI)KCHHUS | BBIMOIHEHHE aHATUTHYECKOTO 0030pa, TEOPETHIECKOTO
COBPEMCHHBIX KOMMYHHKAIlMOHHBIX M | aHAJIN3a C IPIMEHEHUEM JIEKTPOHHBIX 0a3 JaHHBIX.
OTIK(Y)-4 MH()OPMALMOHHBIX ~ TEXHOJOTHH Ui
morcka M 00paboTku GONBIINX 00HEMOB
nHdopmanuu o IpodHITIO
JICSITEIBHOCTH
CrnocoOeH NpUMEHSITh METO/bl Hay4yHO- | BBINOMHEHHE aHAIUTHYECKOro 0030pa, TEOPETHYECKOTO
OIIK(Y)-5 WCCIENOBATEIbCKOM M NPAKTUYECKOW | aHanu3a. llnaHupoBanuwe, peamu3anuss W aHAIU3
JIeSITEIbHOCTH pe3yJIbTaTOB SKCIEPUMEHTAIbHBIX UCCIIEOBAHUH.
Cnocoben HCIOJIb30BaTh B | IlogroroBka M pasMmelieHHE MOSACHUTEIbHON 3alucKu
npodeccroHaNbHOM nesitennsHOCTH | BKP B anekTpoHHON OMOIMOTEUHON CETH yHHBEpCUTETa
HOpMaTHBHBIE ITPABOBbIE aKTHI B 00JIACTH | C BBINOJNHEHHWEM TpeOoBaHMM, mpeabsBisieMbix k OOII,
OTIK(Y)-6 3alIUTHl TOCYJapCTBEHHOW TaWHBI W B | TPeOYIOMNX ocoboro HOpsIIKa peann3aIum.
JIpYTUX 001acTax BrImonHeHNe 1 coriacoBaHUe ¢ KOHCYJIBTAHTOM paszeia
BKP, mnocBsmeHHOro comyaibHOH OTBETCTBEHHOCTH,
6e3omacHOCTH KHU3HEACATECITHHOCTH " oXpaHe
OKpYKaloMIeH cpeapl.
CrocobeH  WCIONIb30BaTh  OCHOBHBIC | Brimomnaenue paszgena BKP, mocsierHOTO COnpanbHOM
METOABl  3alIUTHI IepcoHaNa U | OTBETCTBEHHOCTH, 0€30MaCHOCTU XKHU3HEICATEIbHOCTH U
OIIK(Y)-7 HaceJeHUs OT BO3MOXKHBIX INOCJIEACTBUN | OXpaHE OKpPY’KAKIIEH cpelabl, U YETKOE CIeJOBaHUE
aBapuii, katacTpod, CTUXMMHBIX | BBIBOJAAM M pe3ylbTaTaM, IIOJIYyYE€HHBIM B XOJ€ €ro
6encTBHM BBINOJIHEHHUSI.
CrocobeH moHMMAaTh CymHOCTh U | [loAroTroBka M pa3MelleHHE MOSCHUTENBHOM 3allUCKU
3HaueHne wuH(opMmauuu B pa3Butiu | BKP B anekTpoHHON OMOIMOTEUHOW CeTH YHHBEpCUTETA
COBPEMEHHOI'0  OOIleCTBa, CO3HABaTh | C BBINOJNHEHHWEM TpeOoBaHMM, mpeabsBisieMbix k OOII,
OIIK(Y)-8 OIaCHOCTH W YTPO3bI, BOZHHUKAIOIIKE B | TPEOYIOMHX 0COOOTO IMOPSIKA pean3alliH.
3TOM IIpollecce, COOM0aTh OCHOBHBIC
TpeOboBaHMST 0OE30MaCHOCTH M 3alHUTHI
roCyAapCTBEHHOM TalHBI
CrnocobeH moHmMmars mpomecchl 1 | [loaroroBka M pasMelleHHE IOSICHUTEIBHON 3alnCKH
OTTK(Y)-9 siBIIEHUs, npoucxoasmue B aromHoi | BKP B anexrponHoit 6I/I6J'II/I(1TGIIHOI71 CETU YHUBEpCHUTETA
MPOMBIIIIIEHHOCTH C BBINIOJIHEHWEM TpeboBaHUH, npenbssigemMbix k OOI],
TpeOYIONTX 0c000T0 MOPSIIKA PeaTn3alny.
OowmenpogeccnoHaJbHble KOMIETEHIIMH YHHBEPCUTETA
CrocobOeH TpuMeHsATh U paszpadarbiBaTh | Ilepuoanyeckoe B3aMMOJACHCTBHE C KOHCYJIBTAHTOM,
TEXHUYECKYIO JIOKYMEHTALIHIO B | OCYIIECTBIIIOUIMM HOPMOKOHTpPOJIb. E’keHenenbHbIe
COOTBETCTBUH c TpeOOBAaHUSAMH | OTYETHl Ha CIEHMUAJBHO OPTraHM3yEeMbIX CEMHHapax.
TOCYJIapCTBEHHBIX, OTpacieBbIX n | OKOHYATETbHBIII HOPMOKOHTPOJIb BCEH JOKyMEHTAaIlud
JTOTTK(Y)-1 BEIOMCTBEHHBIX CTaHJIapTOB u | BKP  mepen _AOIyCKOM K 3amuTe BKP B
OCYIIECTBIISTH npoekTHo- | ['ocynapcTBeHHOI S9K3aMEHAIIMOHHONH KOMHCCHH.
KOHCTPYKTOPCKYIO  AEATENbHOCTh B
COOTBETCTBUM C TEXHHYECKUM 3aJJaHUEM
B obmnactn npodeccHoHAIEHOH
JIeSITEIbHOCTH
IIpodeccuonabHble KOMIETEHIUH
IKCHIIYAmMAayUOHHO-MEXHUUECKAA 0esAmeIbHOCHLb:
T'oToB k skcmTyaranuu, nogaep:kanuto B | IlnanupoBaHue u peanusanus 3KCIEPUMEHTAIBHBIX
HCIIPABHOM COCTOSIHUU | HCCIEIOBAHUI. Beimonnenue pa3znena BKP,
ABTOMAaTH3HUPOBAHHBIX CHCTEM | TIOCBSIIIEHHOTO COIMATBHOM OTBETCTBEHHOCTH,
TIK(Y)-1 YIpaBIEeHUs (bU3NIeCKIMHU 6e30naCHOCT£/1 KHU3HEIEATSITLHOCTH u oxpaHe
YCTaHOBKAaMH, obecriedeHnIo X | OKPYXKAaIOLIEH Cpelpl, M YeTKOE CIeJOBaHUE BBHIBOJAM H
AIIEKTPOTIOKAPOB3PHIBOOE30MACHOCTH, K | pe3ysIbTaTaM, IMOJyYeHHBIM B XOJ€ €r0 BBHIIIOTHEHUS.
OLIEHKE CHeHalbHOM M paJualMOHHON
6e3omacHoCTH
Crioco0OeH K 0OCBOEHHUIO HOBBIX 00pa3noB | BeIMoaHeHHE aHATMTHYECKOTo 0030pa, TEOPETHYECKOTO
TIK(Y)-2 (hU3MYECKHUX YCTAaHOBOK aHausa, HH)KEHEPHBIX pacueTos, co3/1aHue
IIPOrpaMMHOT0/aNNapaTHOro/anropuTMUIECKOro/MaTeM
ATUYECKOro M Ip. o0ecreyeHH .
TIK(Y)-3 CrnocoOeH BHINONHATH NONHBIH 00beM | [InmanupoBanme W peanu3alys OSKCHEPUMEHTAIBHBIX

CBA3aHHBIX C TCXHHYCCKHUM

Brmonnenue

paobor,

HCCIIeJOBaHUH. pazzena BKP,




Kon Pazpaesnl u 3Tansl BKP
L nan HaunmeHoBaHHe KOMIIETEHIIHH
00CITyXMBaHHEM aBTOMATHU3UPOBAHHBIX | TOCBSIICHHOTO COLMATbHON OTBETCTBCHHOCTH,
cucTeM  ympaBieHHs — (usndeckuMu | O€30MacHOCTH KHU3HEACATEIHHOCTH " oXpaHe
YCTAaHOBKAMH C y4eTOM TpeOOBaHMH | OKpY)KaloIeil cpeipl, U YeTKOe CICJOBAaHHUE BBIBOAAM U
PYKOBOASIINX " HOPMATHBHBIX | Pe3yJIbTaTaM, MOJyYEHHBIM B XOJIE €r0 BHIOIHEHUS.
JIOKYMEHTOB
CrnocoOeH oOThICKMBaTh W ycTpaHsTh | [lmaHupoBaHue, peanusanus W aHalM3 pPE3yJbTaTOB
HEHCIPaBHOCTH Ha (GU3MYECKHX | DKCIIEPUMEHTAJbHBIX  MCCIICJIOBaHUA.  BwinonHeHne
YCTaHOBKax pasnena BKP, IIOCBSAILIEHHOTO COLMaJIbHOMN
MK(Y)-4 OTBETCTBEHHOCTH, 0€30MaCHOCTH >KU3HEEITEIILHOCTH U
OXpaHEe OKpYXKarolled cpeabl, U YeTKoe CIlel0BaHHe
BBIBOJIAaM M pe3yJibTaTaM, IOJYYEHHBIM B XOJAE €ro
BBIITOJTHEHHS.
Crnoco0eH BBIONHITE MeponpuATHst o | [ImaHmpoBaHmWe, peanu3anus W aHAIM3 PE3YJIbTATOB
BOCCTAHOBJIEHHUIO paboTocriocoOHOCTH 9KCIIEPUMEHTAIbHBIX  HCCIICAOBaHUH.  BrimonHeHne
ABTOMATH3MPOBAaHHBIX CHCTEM pa3zena BKP, MIOCBSIILICHHOTO COLMATBHON
MK(Y)-5 ynpaBieHus GU3NIECKIMHU YCTAHOBKAMH | OTBETCTBEHHOCTH, O€30MaCHOCTH >KU3HEIEATCIBHOCTH U
IIPY BO3HUKHOBEHUH aBapUHHBIX OXpaHE OKpYKalomeH cpenasl, W HYETKOE CIEIOBaHHE
CHUTYaIHH BBIBOIAM M pE3yJIbTaTaM, IOJNYYEHHBIM B XOJAE €ro
BBITIOJIHEHHSI.
CnocobeH pa3pabaThIBaTh MPEJIOKEHUsS] | BINOIHEHHE aHAIMTHYECKOTO 0030pa, TEOPETUYECKOTO
10 COBEPILIEHCTBOBAHUIO CUCTEMBI aHau3a, HMH)KEHEPHBIX pacueTos, co3/1aHue
IK(Y)-6 9KCIUTyaTaI[ii aBTOMaTU3UPOBAHHBIX HpOrPaMMHOI0/aNapaTHOro/alrOpUTMUYECKOT0/MaTeM
CHCTEM YIIpaBiIeHHs HU3HUECKUMU aTU4YecKoro M mp. obecmeueHHs. AHaAIU3 Pe3ylbTaToB
yCTaHOBKaMH 9KCIIEPUMEHTAIbHBIX HCCIICIOBAHUM.
Criocobex K SKCIUTyaTaluy | BelnoigHeHHe aHATUTHYECKOTO 0030pa, TEOPEeTHYECKOTro
CHEIUATIbHBIX TEXHWYECKUX CPEICTB, | aHanm3a. [lmaHWpoBaHWE, peanu3aluss W aHAIH3
COOpYXEHHH, 0OBEKTOB U HX CUCTEM pe3yNbTaTOB  AKCIICPUMEHTAIBHBIX  HCCIEIOBaHMIL.
TK(Y)-7 Brinonnenue pasaena BKP, nocssinieHHOro conuanbHoi
OTBETCTBEHHOCTH, 0€30MaCHOCTH >KU3HEEIATEIILHOCTH U
OXpaHE OKpYKalomed cpenasl, W YeTKOE CJeoBaHNe
BBIBOJIAM M pE3yJibTaTaM, IOJYYEHHBIM B XOJAE €ro
BBITIOJIHEHHS
HPOEKMHO-KOHCMPYKMOPCKAA 0eAmMeNbHOCHb:
Croco0OeH OcCyIlIecTBIATh pa3paboTKy | BeImoaHeHHe aHATUTHYECKOTo 0030pa, TEOPETHYECKOTO
TEXHUYECKOTO 3a/1aHus, pacuer, | aHanu3a, HMH)KEHEPHBIX pacueTos, co3/1aHue
TTK(Y)-18 MPOEKTHY1O npopabOTKy COBPEMEHHBIX | IPOrpaMMHOIO0/annapaTHoro/aaropuTMHYeCKOro/MaTeM
YCTPOHCTB M y3JI0B  TNPHOOPOB, | aTHYeckoro u 1mp. obecneuenus. [lmanupoBanme,
YCTaHOBOK peanu3amys ¥ aHaJIN3 Pe3yIbTaTOB AKCIIEPHUMEHTAIbHBIX
UCCJICJOBAHMMN.
Cnocoben WCTIONL30BaTh | BEHITIOTHEHHE aHAIMTUYECKOTO 0030pa, TEOPETHYECKOTO
MH(QOpMAaMOHHbIE  TEXHOJIOTHM IIPU | aHAJIN3a, WHKCHEPHBIX pacderos, COo3/1aHue
pa3paboTke HOBBIX YCTaHOBOK, | MPOTrPaMMHOTI0/aNIapaTHOro/alropuTMUIEeCKOro/MaTeM
TIK(Y)-19 YCTPOMCTB, CHOCOOEH K cOOpY M aHaJIM3y | aTH4ecKoro M mp. obecreueHus. [lmaHupoBaHue,
nHpopmanuu ULt BBIOOpa W | pealn3alys M aHAIN3 Pe3yJIbTaTOB HKCIIEPUMEHTAIBHBIX
00OCHOBaHMS ~ BAapHAHTOB  HAYYHO- | MCCIIEIOBAHHM.
TEXHHYECKHX U OpPraHU3alMOHHBIX
peuieHui
Crocoben IIPUMEHATh MeTozp! | BrimonHeHne aHanMTHYECKOTO 0030pa, TEOPETHIECKOTO
ONTHMHU3AIMK,  aHaju3a  BapHaHTOB, | AHANN3A, HWH)KEHEPHBIX pacueTos, co3/1aHue
MOUCKA PELICHUs] MHOTOKPUTEPHAIBHBIX | MPOrPAaMMHOIO/aNapaTHOro/alrOpUTMUYECKOTr0/MaTeM
MK (Y)-20 3a1ad, ydera HEONpENeJIeHHOCTeH Ipw | aTHYecKkoro u mp. obecmeueHus. [lmanupoBaHme,
MIPOEKTHPOBAHNU C YIETOM TPEeOOBaHWIl | peanm3anys W aHaJIH3 PEe3yIbTaTOB SKCIIEPUMEHTAIbHBIX
0€301acHOCTH M JIPYTMX HOPMAaTHBHBIX | MCCIIEIOBAHHM.
JIOKyMEHTOB
CnocoOeH K TIPOBEICHHIO TEXHUKO- | BBINONHEHHE aHAIMTHYECKOro 0030pa, TEOPETHYECKOTO
SKOHOMHUECKOTO 000CHOBaHUS | aHaM3a, WHXKCHEPHBIX pacyeros, co3JlaHne
MPOEKTHBIX PACUETOB YCTPONCTB U Y3JI0B | IPOrpaMMHOI0/aInapaTHOr0/ajJropuTMHIECKOTro/MaTeM
MK(Y)-21 npuOOPOB M yCTAaHOBOK aThdyeckoro W mp. obecreueHus. [lnanupoBanue,

peanuzanys U aHaju3 pe3ybTaTOB dKCIIEPUMEHTAIBHBIX
HUCCIIEIOBAHUM. Brimonnenue pazznena BKP,
TIOCBSIIIICHHOTO BOMpocaM (UHAHCOBOTO MEHEKMEHTA,




Kon Pazpaesnl u 3Tansl BKP
L nan HaunmeHoBaHHe KOMIIETEHIIHH
pecypcod3(h(HheKTHBHOCTH U pecypcocOepeskeHIsL.
HAYUHO-UCC1e008AMENbCKAS 0eAMEIbHOCHb:
Criocoben OCYIIECTBIIATh TOUCK, | BEIMoNHeHNe aHanUTHYeCKOTO 0030pa, TEOPETUIECKOTO
U3ydeHHe, 0000IICHIE U CHCTEMATH3alMIO | aHAJIN3a B TOM YHCIIE C IPUMEHEHHEM DIICKTPOHHBIX 0a3
TIK(Y)-22 Hay4HO-TEXHUYECKOU nH(popMaImy, | JaHHBIX. [lepuonuueckoe B3aUMOJENCTBUE c
HOPMAaTHBHBIX " METOIMYECKHUX | KOHCYJIBTAHTOM, OCYIIECTBIISIOIINM HOPMOKOHTPOI.
MaTepHaioB B chepe cBOEi
pOo(eCCHOHATLHOM ISSITETHHOCTH
Crnoco0eH MNpHUMEHATh COBpPEMEHHBbIC | BBHINOMHEHHE aHATUTHYECKOTO 0030pa, TEOPETHYECKOTO
METOABI HCCIEJOBaHUS IIPOLIECCOB U | aHAIM3a, HH)KEHEPHBIX pacueTos, co3/1aHue
00BEKTOB podeCCHOHANBHON | MPOrpaMMHOTI0/anapaTHOro/alropuTMUYECKOro/MaTeM
MK(Y)-23 JIeSITEIbHOCTH, NPUMEHSTH | aTHYECKOTO U Ip. 0OecreueHH .
MaTeMaTHYEeCKUil anmnapar JUISt
(opmanmzanuy, aHaiIW3a W BBHIPAOOTKH
penieHust
CnocoOeH  OLEHHWTh  TNEPCHEKTUBHI | BHINOMHEHNE aHATUTHYECKOTO 0030pa, TEOPETHUECKOTO
pa3BUTHs (U3MUYECKHX YCTAHOBOK M | aHAJIN3a, HWHKCHEPHBIX pacderos, co3JaHne
TIK(Y)-24 CHCTEM aBTOMAaTHU3MPOBAHHOTO | MPOTPaMMHOTO/aNIapaTHOr0/aIrOPUTMHUYECKOT0/MaTeEM
yTIpaBIeHNUS, UCTIONb30BaTh | aTW4eckoro u  mp. obecmedeHus. [Ipoxoxnerne
COBPEMEHHBIE JOCTHXKCHUS B HAy4YHO- | IPOLETYpPHI BHEIIIHETO PEIeH3UPOBAHUS u
HCCIIeI0BATEIbCKUX paboTax HpeaBapUTEIbHOMN 3alUTHI.
CrnocobeH  paspabaTeiBaTh  Hay4HO- | BBINOIHEHHE aHAIUTHYECKOTO 0030pa, TEOPETHYECKOTO
TEXHUYECKYIO JOKYMEHTAIMIo, | aHaJIn3a, HMH)KEHEPHBIX pacueTos, co3/1aHue
TTK(Y)-25 OCYLIECTBIISITH ~ MOATOTOBKY  HAY4HO- | IIPOrpaMMHOI0/aIrnapaTHOro/aaropuTMH4ecKoro/MaTeM
TEXHUYECKHUX OTYETOB, 0030poB, | atmdeckoro ¥ np. obecnedenus. [lepuoanveckoe
myOnuKanuit o pe3yiapTaTaM | B3aUMOJEHCTBHE C KOHCYJIBTAHTOM, OCYIIECTBIISIOIINM
BBITIOJTHEHHBIX padoT HOPMOKOHTPOJIb.
IIpodeccuoHabHble KOMIIETEHIIMH YHMBEPCUTETA
CrnocoOeH  BBINONMHATH  pacdeT U | BrImomHeHHe aHAIMTHYECKOro 0030pa, TEOPETHYECKOTO
MPOEKTHPOBAHKE MIPOTPaMMHO- | aHAJIN3a, WHKCHEPHBIX pacderos, COo3/1aHue
texHudeckux cpeacts ACY TII w | mporpaMMHOTro/ammapaTHOTO/alTOPUTMIYECKOT0/MaTeM
AIIK (V)-1 ACHU B COOTBETCTBHM C TEXHHYECKHM | aTHYECKOTO0 M mp. obecmedeHusa. llepuommueckoe
3aJaHIeM c UCTIONIb30BAaHUEM | B3aMMOJICHCTBHE C KOHCYJIBTAHTOM, OCYIIECTBIISFOIINM
CTaH/APTHBIX CPEJCTB AaBTOMAaTHU3AIMU | HOPMOKOHTPOIIb.
MIPOEKTHPOBAHUSI.
IIpodeccuoHaNBHO-CIEUATN3MPOBAHHbIE KOMIIETEHIIMH YHHBEPCUTETA
CrocobeH  TNpPUMEHATh  3HAHUS O | BhIMoiIHEHMe aHATUTHYECKOTO 0030pa, TEOPEeTHIECKOTO
MPOTEKAIONIUX Mpolleccax B SJIEPHBIX | aHAIM3a, HWH)XEHEPHBIX pacueTos, co3/1aHue
OHEPreTUUECKUX YCTAaHOBKaX, 3HAHMS O | IPOrpaMMHOIO/arnapaTHOro/aaropuTMHYECKOro/MaTeM
AIICK (Y)-1 | TeXHOJIOTHYECKHX mpoueccax U | aTudeckoro u mp. obecredeHus.  IIpoxoxaeHue
ammapatax ~— HPOHM3BOACTB  SIAEPHOTO | HPOLEIYPHI BHEIITHETO PETeH3UPOBAHUS u
TOIIIMBHOTO IMKJIA JJs TOHUMAHUA | MpeJBapUTENbHOM 3alUThl. ExXeHenenbHbIE OTYETHl Ha
nenedt u 3agay ACY TII CIELIMAJILHO OPraHU3yEeMbIX CEMHUHApaXx.
CrnocoOeH NMpUMEHATh 3HaHUSI TeOpHH U | BrINoiHEeHHe aHAIMTHYEeCKOro 0030pa, TEOPETHYECKOTO
npaktukn  ACY TII, Bxmouaromue | aHaiau3a, WHXEHEPHbIX pacueToB. IlnaHupoBanue,
MaTeMaTHUYECKOE, nH(popManMOHHOE, | peau3anus U aHAIN3 PE3yIbTaToOB AKCIIEPUMEHTAIbHBIX
JTICK ()-2 AITOPUTMUYECKOE M TEXHHYECKOE | HCCIEIOBAHUIL.
obecrieueHnst Il OOCIYXKMBAaHHS U
MPOEKTUPOBAHUS  ITHX  CHCTEM B
COOTBETCTBUH c 3aJJaHHBIMA
TpeOOBAHUSIMH U YCIOBUSIMH
CrocobeH  TPUMEHATh  3HAHUS O | BBIMOIHEHHE aHATUTHYECKOTO 0030pa, TEOPETHIECKOTO
TEXHOJIOTHYECKUX mporieccax W | aHanW3a, WHKCHEPHBIX pacdeToB. [lmanmpoBaHme,
amnmaparax s;IepHOr0 TOIUTMBHOTO IMKIIA, | pealn3alis U aHAJIN3 Pe3yIbTaTOB SKCIEPUMEHTAIBHBIX
JITICK (V)-3 3HaHMA O TIIpoleccax B SIEPHBIX | UCCIEHOBAHUM.
peakropax  JuIa  pa3paboTku  HX
MaTEeMaTHYECKOrO OMNMCAHUs C LEJblo
MPOBEACHUS UCCIIeA0BaHUM u
npoextupoBanust ACY TIL
JUTICK (V)-4 CnocoOeH  TIpUMEHSTH  NOJydYCHHBbIC | BBINONHEHHE aHAIUTHYECKOTo 0030pa, TEOPETHYECKOTO

3HaHUA B o0iacTu OJICKTPOHUKU U

aHaJin3a, HMHIXCHCPHBIX pac4ycToB, CO3JIaHUC




Kon Pa3znennt u 3tanbl BKP

HaumeHnoBanue koMneTeHIIMH
KOMIIETeHIUU

aBTOMATHKH  UI1  TPOEKTHPOBAHMS | IPOrPaMMHOTIO/AIIAPATHOTO/aIrOPUTMHIECKOTO/MAaTEM
HOBBIX TEXHHYECKHX CPEICTB CHCTEM | aTHYECKOTO U IIp. 0OECICUCHNUS.
ABTOMATH3MPOBAaHHOTO YIPaBJICHHS

CrocobeH TPUMEHATh 3HaHUS oOmei | BrimonmHeHWe aHATUTHYECKOTO 0030pa, TEOPETHIECKOTO
ctpyktypel ACY  TII  sgepHoro | aHaim3a, HH)KEHEPHBIX PacUeTOB

JTICK (Y)-5 | TOIIMBHOTO IUKIA C IETbI0 MTOHUMAHUS
ponn B Hel OTIEIBHBIX
TEXHOJIOTHYECKHX MPOILIECCOB

3. CTpyKTypa BBINYCKHOI KBAJIHU(PUKAIIMOHHON PadoThI

BKP umeer ciienyromyo CTpyKTypy:

— TuTynbHBIN JHUCT,

— 3amiaHupOBaHHBIE PE3YNbTaThl 00YUYEHHUS MO IPOTPaMMe,

— 3apanue Ha BeItojiHeHHE BKP,

— Pedepar,

— Omnpenenenusi, 0003HAYCHUS, COKPAIICHUSI, HOPMATHBHBIC CCHUIKH,

— OrnasieHue,

— Bsenenwue,

— O030p auTEpPaATYpHI,

— OOBEKT ¥ METO/IbI UCCIICIOBAHNUS,

— Pacuersl u aHanuTHKa (QaHATUTUYECKUII 0030p, TEOPETUUECKHI aHaIM3, WHKEHEpPHBIC
pacueTsl, pa3paboTka KOHCTPYKIIUH, TEXHOJIOTHYECKOE, OpraHU3aIIOHHOE,
PrOHOMHUYECKOE MPOSKTUPOBAHUE U JIP.),

— PesynbTarhl mpoBeACHHOTO UCCle0oBaHUs (Pa3pabOTKH),

— Paznen «®uHaHCOBBIN MEHEKMEHT, pecypcodd(HhEeKTUBHOCTL U PeCypcocOepeskeHuE,

— Paznen «CounanbHasi OTBETCTBEHHOCTbY,

— 3axmrodyeHue (BBIBOJIBI),

— Cnucok myOiauKanui CTyaeHTa,

— CIHCOK UCTIOIB30BAHHBIX UICTOYHUKOB,

— Ilpunoxenus.

4. MeTOoAUKA OlIEeHKHU BBIMYCKHOH KBAJTU(UKANMOHHOI PadoThI

4.1. BKP ouenuBaercs Ha 3aceqanuu [ OK. Unensl ['OK onenuBarot conepxkanue paboThl U ee
3aIUTY, BKIIOYAIONIYIO TOKJIA U OTBETHI HA BOIPOCHI, 10 KPUTEPHSIM, TPUBEICHHBIM B pa3Jiene S.

4.2. CornacoBaHHasi UTOTOBAsl OIIEHKAa BBICTABIISIETCS HA OCHOBAaHUU OILIEHOK wieHoB [ DK ¢
yyetoM oueHku pykoBoautenss BKP. HroroBas omenka mno pesynabraram  3ammTel  BKP
BBICTABIIICTCS B TPATUIIMOHHON Qopme (B COOTBETCTBUH ¢ AeiicTByromuM I[lomoxxeHuem o
OayIbHO-PEUTHHTOBOM cucTteMe olieHnBanus TITY).

5. Kputepun oueHKH BbINYCKHOI KBAJIM(UKALIMOHHONH padoThl

Ha ocHoBanmm mpuBeneHHbIXx KkputepueB npu oueHke BKP  nemaercs BeBOm 0
c(OPMHPOBAHHOCTU COOTBETCTBYIOIIMX KOMITETCHIINH:

Kpurepun ouenxn BKP CooTBeTcTBHE
TPaJMIIHOHHOM
OlICHKe

— Tlomnoe coorBerctBue BKP 3amammro, menp gocturayra, 3agaud | «OTIMYHO»
BBINOJIHEHBI, IPUHATHIE PELLICHUS YETKO 0OOCHOBAHBI

—  Crpykrypa, odopmiIeHUE MOSICHUTEILHONW 3aIMCKH U JEMOHCTPAIIHOHHOTO
MaTepualia COOTBETCTBYET MPEABSABISIEMbIM TpeOOBAaHUSAM, HE HMEET
CYLIECTBCHHBIX HEIOCTATKOB

— Hamnume nonoxutenpHblx 0T3bI1BOB pykoBoautenss BKP u BHemnero




peLeH3eHTa
OTBeTHl Ha BOIIPOCHI KOMHUCCHUU U 3aMCHAHUA PYKOBOJUTCIA W BHCIIHCTO
perieH3eHTa cOpMyIHpOBAaHBI C HMCUEPIBIBAIONICH apryMeHTalued u
CBUJCTEIHCTBYIOT O CaMOCTOSITEJIbHOM BBIMOJHEHUH PAaOOTHl U MOJIIHOM H
Pa3HOCTOPOHHEM OCO3HAHUH 3a/1a4, PEIIEHHBIX B paMKax BblnonHeHus: BKP.

[Tonnoe coorBerctBue BKP 3amanuto, 1enp JOCTUTHYTa, 3ajayu
BBINOJIHEHBI, IPUHATHIE PeLICHUsI 000CHOBaHbI YaCTHUHO

CrpykTypa, oopMiIeHHE MOSICHUTEIBHOM 3alUCKU U JIEMOHCTPAIIMOHHOTO
MaTepuaga COOTBETCTBYET NPEABSIBISIEMBIM TpPeOOBAaHUSAM, HMEOTCS
HE3HAYUTEIIBHBIE HEJOCTATKH

Hanuuue mnonoxxurenbHbIX OT3bIBOB pykoBoautenss BKP wu BHemHero
peLeH3eHTa

OTBeThl Ha BONPOCHI KOMUCCUU M 3aMEYaHUs PYKOBOAMTENS U BHEIIHETO
peLeH3eHTa JOCTAaTOYHO AapryMEHTHUPOBAHBI M  CBHUJETEIBCTBYIOT O
CaMOCTOSITEJIbHOM BBIIIOJHEHUH pabOThl, HO HE MOJHOM M Pa3HOCTOPOHHEM
OCO3HAHUM 33J1a4, pEHICHHBIX B paMKax BblnnosiHeHUs: BKP.

«Xopouio»

He nonnoe coorBerctBue BKP 3amanuro, nenp AOCTUTHYTa YacTUYHO,
3aJ]auy BBINOJIHEHB! HE B ITOJIHOM 00bEMe, IPUHATHIE peleHHs] 000CHOBAHBI
YaCTUYHO WJIM HE 0OOCHOBAHBI BOBCE

CrpykTypa, oopMiIeHnEe MOSICHUTEIBHOM 3alUCKU U JIEMOHCTPAL[MIOHHOTO
MaTepuaja YacTUYHO COOTBETCTBYET MpPEIbsBIAEMBbIM TpeOOBAHUSAM,
HMMEIOTCS 3HAYNTEIIbHBIE HETOCTATKH

Hanuume mnonoxurenbHelXx OT3bIBOB pykoBoautens BKP u BHemHero
pereH3eHTa

OTBeThl Ha BOMPOCHl KOMUCCUU M 3aME€YaHUs PYKOBOIMTENS U BHEIIHETO
pEeLEeH3eHTa HE apryMEHTHPOBaHbl U CBUJCTEIBCTBYIOT O HE BIIOJHE
CaMOCTOSITETbHOM BBINIOJIHEHUH paOOThl, HE IOJHOM OCO3HAaHUM 3ajad,
penIeHHBIX B paMKax BbIosiHeHHs: BKP.

«Y 1OBIL.»

He cootBerctBue BKP 3anmanuio, menp He JOCTUTHYTa MM JIOCTUTHYTA
YaCTUYHO, 33]]a4 BBIIIOJIHEHBI HE B TIOJTHOM 00beMe, IPUHSATHIC PEIICHUs He
000CHOBaHbI BOBCE

CtpykTypa, opopMiieHHEe TOSICHUTEIHHOM 3aMUCKA U JI€MOHCTPAIMOHHOTO
MaTepualla  HE€  COOTBETCTBYET  WJHM  COOTBETCTBYET  YaCTHYHO
IPEIbSIBIAEMBIM TPEOOBAHUIM, UMEIOTCS 3HAUUTENIbHbIE HETOCTATKU
Hanuume otpunarensHbix o0T13b1BOB  pykoBoautenss BKP u  BHemnero
perieH3eHTa

OTBeThl Ha BOMPOCHI KOMHUCCHU M 3aMEUYaHMs PYKOBOJIUTENS M BHELIHETO
pelleH3eHTa HEe  apryMEHTHUPOBaHbl U CBUJAETENBCTBYIOT O  HeE
CaMOCTOSITETFHOM  BBHITIOJIHEHUH  paOOThl, TIOJHOM HE IOHUMaHHUH
JIOKJIa/IbIBAEMOT'0 MaTepuaa

«Heynosmn.»




Pa3paborunku:

JoImKHOCTB [)4(6]
3aBenyroumii  kadenpoit -
PYKOBOJIUTENIb OTACJIICHUS Ha I'opronos A.T.
npaBax Kadenpsl, 1.T.H.
Homent OATL] [TaBnoB B.M
Jouent OATIL] Edpemon E.B.

dOC onmobpen Ha 3acemaHuu BblycKaromero OtaeneHust saepHo-ToruiBHOro Iwkiaa MSATII
(mpotokoin ot «01» centsadpst 2020 r. Ne29-1).

3aBenyromuii Kadeapoii - pyKOBOIUTENb //f(
vy

OTZIeTICHUS Ha TpaBax Kadeapsl, 1.T.H. A.T'. T'oproHoB

HOJIINCH



JIner usmenennii ®OC rocyapcTBeHHONH HTOTOBOM aTTeCTALMH

YueOHblii rojg

CopepixaHue /u3MeHeHHE

OO0cy:xaeHo Ha 3aceJaHUH
OrtaeseHus siAepHO-
TOIUIMBHOTO LIMKJIA (MPOTOKO.)

2021/2022
y4eOHBIH TO]T

1. BHeceHbI H3MEHEHUS U AOTIOIHEHNS B IIEpeUeHb
kommereHnuit OOII (B T.4. coorBercTBHE KoMmeTeHid OT'OC

u CYOC)

or 31.08.2021 r. Ne 43




