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1. lTacopT rocy1apcTBeHHOI0 3K3aMeHa

1.1. OGoOmeHHass CTPyKTypa TOCYIapCTBEHHOTO 3K3aMeHa mo Hanpasienuio 14.05.04
«JJIeKTPOHHKA U aBTOMAaTHKa (PM3MYECKUX YCTaHOBOK» (criernuanmu3anus «CHCTeMbl yIpaBICHUS
TEXHOJOTMICCKUMH MPOLECCaMK U (PU3HMUYCCKUMHU YCTAHOBKAMHEY):

Kon

HanmeHoBanune

Cocrapisionye pe3yJIbTaTOB 0CBOCHHS (1eCKPUITOPHI

Bomnpockl rocyapcTBeHHOTo

KOMIIeTeHIIH)
KOMIIETCHIMA KOMIIETCHIINH KOZ[ HauMeHoBaHHG JK3aMeHa
Brnaneer meronamu | CTaTHCTHYECKHE  METOJbI
HCCIIEIOBAaHHS MIOCTPOCHUS TUHAMHYIECKUX
TEXHOJIOTUYECKHUX IPOLECCOB M | MOAENEH NPOMBIIUICHHBIX
OITK(Y)-1.B7 port n P
¢bu3mIecKux YCTAaHOBOK, | OOBEKTOB yIpaBICHUS.
TIOJIBEP>KEHHBIX BIIASTHHIO
CIIy4aiHbIX BO3JEHCTBUI
IToctpoenue MaTpuI|
YmMmeer IUIAaHUPOBATb, P p
TUTAaHUPOBAHUS MIOJTHOTO
MPOBOAUTH
(haKTOpHOTO SKCIEPUMEHTA
9KCTIEPUMEHTAJIbHBIC .
uccie0BaHusl U 00pabaThiBaTh ma 2n. CroiicTsa
OIIK(Y)-1.Y7 X 3VIBTATHL pc HeBIO MAaTpUIIbI ITaHUPOBAHUS
pesy. [1®D tuma 2n. Beruncnenue
MOCTPOCHUSA  PETPECCHOHHBIX .
. K03()(PULNEHTOB JHHEHHOTO
Mozenei MIPOMBILIIEHHBIX
00BEKTOB YIIPABICHHA YPABHCHWA Perpecciit 1o
yrp mwia"aM [1PD tuna 2n.
CraTucTHYECKHE  METOJBI
TUTAaHUPOBAHUS
9KCTIepUMEHTOB. OCHOBHBIC
TEPMHHBl W TIOHATHSL.
Cnocoben 3HaeT CTAaTUCTHYECCKHEC METOIbI
OIIK(Y)-1.37 [MapameTpsl ONTEMU3AITIN U
BBIBIIATH IUTAHUPOBAHUA IKCIIEPUMEHTOB
ux KiaccuuKaIus.
CCTCCTBCHHOHAYIH dakropsl, TpeboBaHus,
HOCTb
yio %}’111 ¢ NpeabsBIsieMble K  HHM.
I M
PODIICM, Mojens 00beKTa.
BO3HUKAIOIIUX B
ot m Bnaneer ombitTom  aHanuza | PaGora  pn-nepexoma B
X .
a b .| OIIK(Y)-1.B§ | pabots [IPOCTEHIINX | IPSIMOM u o0paTHOM
npodeccroHanbHOM .
p 3JIEKTPOHHBIX YCTPOUCTB. HaIlpaBJICHUH
eSITEIbHOCTH, U
OIIK(Y)-1 ﬁ MCHSITE ’ YMeeT NpUMEHATh OCHOBHBIE | DHEPreTUUYECKHE YPOBHH H
C(I))OTBGTCTB ouii 3aKOHBl ~ JJIEKTPOTEXHHMKHM ¥ | 30HBI B  IPOBOJHHKAX,
deseko M OIIK(Y)-1.Y8 | anekTpoguHAMUKHA B IIpoIecce | MOTYIMPOBOTHUKAX u
T —— aHanu3a paboThl MPOCTEHIIMX | JUAIECKTPUKAX
S —— JJIEKTPOHHBIX YCTPOHCTB
(1)0pI\/II)aJ'II/IBaLII/II/I [MomynpoBoTHUKOBBIE THOA
AHAI3A 1 ’ 3HaeT OCHOBHbBIE COOTHOIICHHMS | U CTaOMIINTPOH
BHIPAGOTKH u napameTpsl, | (YCTpOMCTBO, MPUHINT
permesms OIIK(Y)-1.38 | xapakTepusyromue paboty | paboThI). bunonspubIii
MPOCTENIINX SJIEKTPOHHBIX | TPaH3UCTOP  (YCTPOHCTBO,
YCTPOMCTB. NPUHINAT paboTsl,
XapaKTePUCTUKH).
OnHOMOMYNepHOTHBIH u
JIBYXIIOJTYTIEPUOAHBIH
BBIIPSIMUTETID,
Bnaneer OTIBITOM | TIApaMeTPUUYECKHI
OIIK(Y)-1.B9 | mpoekTtupoBaHHS MPOCTSHINUX | CTAOMIIH3aTOp Ha
JJIEKTPOHHBIX YCTPOUCTB cTabMIMTpOHE (cxemsl,
TPUHIIATT paboThl,
XapaKTepPUCTUKU, BPEMEHHbBIE
JTUarpamMMbI pabOThI).
YmMmeer BbIOMpaTs | Pabota  pn-mepexoma B
HE0O0XOINMBIe 3JIEKTPOHHBIE | MPSMOM u o0OpaTHOM
KOMIIOHEHTHI B TIPOILIECCE | HANpPaBICHUU
OITK(Y)-1.Y9 p p
MPOEKTUPOBAHUS M  CO3/IAaHUI
MPOCTEHIINX JNEKTPOHHBIX
YCTpPOICTB
OIIK(Y)-1.39 | 3naer npuHOUNGl | MexaHu3sM COOCTBEHHOH H




(DYHKIIMOHMPOBAHUS OCHOBHBIX | MPUMECHOU
AIEKTPOHHBIX KOMITOHEHTOB AJIEKTPOTIPOBOTHOCTH
MTOJTYTIPOBOTHUKOB.
Bnageer Mmeronamu nauckpetHo- | MeTtoauku MOJIy4EHHUS
OTK(Y)-1.B13 aHaJIOTOBOIO nonyqe}mil peKyppeHTHLIUx
PEKYPPEHTHBIX  COOTHOIICHHH | COOTHOUICHHU.

W3 MIEPEAATOYHBIX (QYHKIUH

OIIK(Y)-1.Y13

Ymeer [10JIy4aTh
PEKYppPEHTHBIE  COOTHOLLIEHUS
U3 TepeAaTOYHBIX (YHKUIUH C
LENbI0 peaau3ali HUPPOBBIX
perymsatopoB Ha OBM nmns
MPOMBIIIJIEHHBIX 00BEKTOB
yIpaBlICHUS

[lonydyeHue pexyppeHTHOTO
COOTHOILIEHUS 8N4
peryasTopa METOJIOM
®Daynepa (Ha OCHOBE MeToa
Tpanemuii).

OIIK(Y)-1.313

3Haer MaTeMaTH4eCcKui
anmapar OUQPOBBIX  CHCTEM
YIIpaBJICHUS

[lepenatounsle  yHKUIUH
HCY, cTpyKTypHBIE CXEMBI
U TIpaBWiia mpeoOpa3oBaHUs
CTPYKTYPHBIX CXEM.

OITK(Y)-2

Cnocoben
MPUMEHSTh
MaTeMaTU4eCKUH
anmapar u
BBIYHUCITUTEIHHYIO
TEXHUKY ISt
pelieHus
po¢eCCHOHANBHEI
X 3aJ1a4

OITK(Y)-2.B7

Bnaneer METOJaMH
MaTEMATUYCCKOI'O OIIKMCaHuA,
aHalIM3a W CHHTE3a CHUCTEM
ABTOMATHUYCCKOT'O praBHeHI/IH

Cocrapnenne

T epeHITHAIBEHOTO
YpaBHEHUS CAY 1o
ndhepeHIaTEHBIM
YpaBHEHHUSIM
JuddepenimanbHbie
YpaBHEHUS CAY
OTHOCUTENIBHO YIPaBJsIEMON
KOOPJMHATHI U OTHOCHTENBHO
CUTHaJla  PacCOITIACOBAHML
OxapakTepH30BaTh
nddepeHIaIBHEIC
OIIEpaTOPBI JIEBBIX M IPaBBIX
4acTeil 3TUX YpaBHEHUH.

3BCHBCB.

OITK(Y)-2.V7

Vmeer
MaTEeMaTHIECKYIO
aBTOMATHYECKOM
yIpaBICHUS

COCTaBJISITh
MOJIENIb
CHCTEMBI

IepenaTounas ¢yHKIUSA
JMHAMHYIECKOTO 3BCHA!
-m300pakeHne

i depeHumansHOTro
YpaBHEHHS 3BEHA;

-TIIOHATHE epeaToOuHO I
(GyHKINH 3BEHA;
-epeaToyHble  (YHKIHUU
CAY mno ynpasnstomemMy u
BO3MYIIAIOLIEMY
BO3JEHCTBUIM.

Onuncanne OUHAMHYECKUX
3BEHHEB n cucTeM
ABTOMAaTHYECKOTO
YIOpaBIEHUS C IOMOIIBIO
BPEMEHHBIX XapaKTEPUCTHK.
3a cuUeT HCHOIb30BaHUI
Kakoro  3BeHa  MOXHO
CHH3UTH HOPSIIOK
JTuddepeHIHaIbHOTO
YpaBHEHHUsI, OIHCHIBAIOIIETO
JIMHAMHKY peajibHOTO 3BEHa.
JlaTh onucaHue 3TOTo 3BEHA.

OIIK(Y)-2.37

3HaeT MaTeMaTHYCCKHUE MOACIN
Q)yHKHHOHaHLHLIX 3JICMCHTOB U
3aMKHYTBIX CHCTEM
ABTOMATUYCCKOTO YIIPABJICHUA

CocraBnenue

T epeHIHaTEHOTO
YpaBHEHUS CAY 110
T epeHIaTBHBIM
YpaBHEHHUSIM
Juddepenmansabie
YpaBHEHUS CAY
OTHOCUTENBHO YNpaBJIsieMON

3BCHBCB.




KOOPJMHATHI U OTHOCHTENBHO
CHTHaJa  PaCCOIIACOBAHMSI.
OxapakTepu30BaTh
nddepeHIaIbHbIC
OIIEpaTOpPBI JIEBBIX W TPAaBBIX
4acTeil 3TUX ypaBHEHUH.
[epemarounas GbyHKIHSA
JIMHAMHYECKOT0 3BEHa:
-n300paKeHne

T epeHIHaTBHOTO
ypaBHEHHS 3BCHA;

-TIOHATHE TIepeIaTOYHOM
(yHKLMN 3BeHa;
-TIepeIaTOYHBIE GbyHKIIN
CAY mo ynpapisronieMy u
BO3MYIIAOIIEMY
BO3JICHCTBUSIM.

YpoBHH (QYHKIIHOHAIBEHOM
oprammsammn = ACY  TIL

Brnaneer HaBbIKaMH | TpeOOBaHMSA K CHCTEMHOMY
MIPOEKTUPOBAHUS clu MPUKIaTHOMY
HCTIOJIb30BaHUEM IPOTPaMMHOMY
OIIK(Y)-2.B8 | HHCTpYMEHTaJIBLHOTO obecieuennto  ACY  TIIL
nporpamMmHoro  obecnedenust | [lonstue pearpHOro
SCADA - cucremsl TraceMode | Bpemenn.  Ctpykrypa u
npu npoektupoBanu ACY TII | oCHOBHBIE XapaKTEpUCTUKU
OTIEPAIIMOHHBIX cucTeM
peaIbHOrO BPEMEHH.
YpoBHH (QYHKIIHOHAIEHOM
Ymeer pa3pabateiBath | oprammsamun  ACY  TIL
MPOTpaMMHOE obecrieueHne | TpeOoBaHUS K CHCTEMHOMY
MyJBTOB Omeparopa W APYrux | U MPUKITaTHOMY
y310B pacnpenenesHoit  ACY | mporpaMMHOMY
OIIK(Y)-2.¥8 | TII c ucrnons3oBanueM | obecrnevenno  ACY  TIL
CHeNHaTU3UPOBAHHOIO IlonsTtue peansHOro
HHCTPYMEHTAJIBHOTO Bpemenu. Crpykrypa U
obOecrieyeHHss M3~ COCTaBa | OCHOBHBIE XapaKTEPHUCTUKU
SCADA-cucrem OTIePALIMOHHBIX CUCTEM
peasbHOr0 BPEMEHH.
YpoBHH (QYHKIIHOHAIEHOM
3Haet CTpyKTypy | opranmzauun ACY  TIL
OTIEePAIIMOHHBIX cucreM, | TpeboBaHHS K CHCTEMHOMY
MHCTPYMEHTAIEHOE " MPUKITIaTHOMY
porpaMMHOe oOecrieueHne st | MporpaMMHOMY
OIIK(Y)-2.38 | pa3zpaboTku cucteMm | obecnieuenutro  ACY  TIL
TEXHOJIOTHYECKOTO ITonsTtue peansHOTo
MOHHTOPHHTA, npuHIMNGL | BpeMeHn.  CTpykTypa W
MOCTPOCHUS  PACTPENICNEeHHBIX | OCHOBHBIE XapaKTePUCTUKU
CHCTEM aBTOMATH3ALUU OTIePALIMOHHBIX CUCTEM
peabHOTO BPEMEHH.
Buageer HaBBIKAMU | ODHTPOIHUS CIIy4aiHbIX
WCTIONIb30BaHMS 00BEKTOB C JUCKPETHBIM H
MH(OPMALMOHHBIX HETPEPLIBHBIM MHOKECTBOM
XapaKTEepUCTUK Ul OLEHKU | BO3MOXHBIX COCTOSIHUH.
OIIK(Y)-2.B9 | napamerpoB uH(pOpMaoHHO - | EnuHMIBI U3MEpEeHUs
U3MEPUTEIIBHBIX, SHTPOIUU U €€ OCHOBHBIE
BBIUUCIUTENBHBIX CHUCTEM U | cBolcTBa. CBA3p MEXIY
CHCTEM YIpaBIeHU W | PHTPONHEH W KOJIWIECTBOM
nepexayn nHpopManuu nHpOpPMALNH.
Ymeer pemaTh 3amaun | IlonsTre KOJINYeCTBa
OTK(Y)-2.Y9 NEPBUYHOMN ob6pabotku | nHpopManmu. KommgectBo
nHpOpMaInH, WCToNIb30BaTh | nHGopManuu 1o P.Xaptiam

nHPOPMALMOHHBIE

5! K. Illennony.




XapaKTCPpUCTHUKU NPU CO3JaHUU
ABTOMATU3UPOBAHHBIX CUCTEM

OrpanuueHnusi, B paMmKax
KOTOPBIX BBIBEJICHBI JaHHBIC

OIIK(Y)-2.39

3HaeT NPUHOWOBI TOCTPOCHHS

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

nHpopManmoHHOE 0OecieyeHne

OLICHKH KOJIMYEeCTBA
nHPOpPMALNH.
Tunossle CTPYKTYpBI

M3MEPHUTENBHBIX  KAaHAJIOB.
DJIEMEHTBI, COCTABIISIOLIHNE
CTPYKTYPY H3MEPUTEIBHOIO
KaHaJla UX XapaKTePUCTHUKH,
THIIBI, TPUHIIATIBI
noctpoenus. Ilomexu B
HU3MEPUTEIILHBIX KaHalaxX u
CHOCOOBI X YCTPaHEHHUSI.

OITK(Y)-2.B12

Brageer ombITOM NpHUMEHECHUS
CIICLIHAT3UPOBAHHOT O
MPOTPAMMHOTO  OOecIeUeHUs
UL MOJIETHMPOBAaHHA pPaboThI
HNPOCKTUPYEMBIX  MPOCTEHIIUX
JNIEKTPOHHBIX YCTPOUCTB

OnHONOTyIepUOIHBIH u
JIBYXIIOJIYTIEPHO/THBII
BBITIPSAMUTENb,
napaMmeTpUIECKUi
crabunmsarop Ha
CcTabMIUTpOHE (cxems,
MPUHINAT paboThl,
XapaKTEePUCTHKH,
BPEMCHHbBIC AuarpaMmbl
paboThI).

OITK(Y)-2.V12

Ymeer NIPUMEHATh
CHeUaIM3UPOBAaHHOE
MPOTrPaMMHOE 00ECIICUCHHS IS
pacdera  peKHMOB  pabOTHI
MPOCKTUPYEMbBIX  MPOCTEHIITNX
JJIEKTPOHHBIX YCTPOUCTB

Kackax c¢ obmieii  6asoit
(cxeMa, XxapaKTepUCTHKH, T-
o0pazHble CXEMBbI
3amemenus). Kackag ¢
o0mmM 3MHUTTEPOM (cXeMa,

XapaKTEePUCTHKH, T-
o0pasHbie CXEMBI
3aMEIICHU ).

3HaeT OCHOBHEIC METOIbI

PaGora pn-mepexoma B

00paboTku €3yJBTaTOB | TPSIMOM u oOpaTtHOM
OIK(V)-2.312 | °P pesy. p p
BBIYUCITUTEIHHBIX HaIpaBJICHUN
9KCIIEPUMEHTOB
Hasnauenue, crTpykrypa u
Bnageer OIIBITOM | OCHOBHBIE hyHKIIH
MIPOEKTHUPOBAHUS SCADA-cucrem.
mporpaMMHOTO  obecrieueHus | Pa3pabotka rpaduueckoro
MUKPOIIPOLIECCOPHBIX uHTepdeiica omeparopa
OITK(Y)-3.B5 porip p pe cpatop
KOHTPOJUIEPOB C | aBTOMaTU3UPOBAHHOM
HCTIOJIE30BaHUEM SI3BIKOB | CHCTEMBI. TpeboBanus
TEXHOJIOTHIECKOTO WH)KEHEPHOW TICUXOJIOTHH U
MIPOrpaMMHUPOBAHUS I'OCT x wuH(bOpMaAMOHHOMH
Crocoben MoJIeNr 00beKTa
HCIIOJIb30BaTh Haznauenume, cTpykTypa H
SI3BIKH, CUCTEMBI U OCHOBHBIC dyHKIIH
Ymeer MIPUMEHSATh
WHCTPYMEHTAIbHBIE HDOFPAMMUDYEMBIC SCADA-cucrem.
OIIK(Y)-3 |cpencrBa porp py Pazpabotka rpadugeckoro
MPOTPaMMHUPOBAHH MHKPOTIPOTECCOPHBIC uHTEepdeiica oreparopa
porp p OIIK(Y)-3.Y5 | koHTpoIepsl B  CHCTEMax p cpatop
B aBTOMATH3HPOBAHHON
. yIpaBiIeHUs
npodeccnoHanbHOMI CHUCTEMBI. TpeboBanus
TEXHOJIOTUYECKHUMHU .
JIeSITeIbHOCTH pomeccamt WH)KEHEPHO! TMCHXOJIOTHH U
p I'OCT x wundpopMaoHHON
MOJIeNId 00bEKTa
3Haer MexayHaposaHble | HasHaueHuwe, cTpykTypa |
CTaH/apThl HAa NPOMBIIIJICHHBIE | OCHOBHBIC ¢$byHKIUH
MpOrpaMMHUpyEMbIE SCADA-cucrem.
OIIK(Y)-3.35 | MukponpoueccopHble Pa3paboTtka rpaduueckoro

KOHTPOJUIEPHI, UX TEXHUYECKYIO
CTPYKTYpPY, (GyHKIMOHAJIHHBIE
XapaKTEPUCTUKH,

unHrepdeiica oreparopa
aBTOMAaTU3UPOBAHHOM
CUCTEMBL. TpeboBanus




HWHCTPYMCHTAJIbHBIC CHCTCMbI

TIPOTPaMMHUPOBAHHS

WH)KCHEPHOW TCUXOJIOTUU U
I'OCT x unaOpMAIMOHHOMH
MOJIeTT 00bEeKTa

Brnaneer omsiTom TIPUMEHCHUA
COBPEMEHHBIX

Kackag c¢ obme#t 6a3oif
(cxema, XapaKTepUCTHKH, T-

WHPOPMAIMOHHBIX TEXHOJIOTHH | 0Opa3HbIe CXEMBI
OTIK(Y)-4.B2 UL mowmcka W BeIOopa | 3amemeHms). Kackam ¢
Criocobe ' HEOOXOANMMBIX  3JIEKTPOHHBIX | OOMNM 3MHTTEpPOM (cXxema,
1 H
KOMITOHEHTOB JUISL | XapaKTepPHCTHKH, T-
PUMEHSTH
NPOEKTUPOBAHHUS M CO3JaHus | oOpa3Hble CXEMBI
JOCTHKEHUS .
9JIEKTPOHHBIX YCTPOHCTB 3aMeleHus!).
COBPEMEHHBIX _ _
Ymeer npumensaTh | Kackag c oOmeit 0Oasoi
KOMMYHHUKaIMOHHBI
u COBpEMEHHBIE (cxema, xapakTepucTukH, T-
nH(OpMaLMOHHbIE TEXHOJOTUH | 0Opa3HbIe CXEMBI
MH(OPMALIMOHHBIX .
OIIK(Y)-4 N JUId TOJNy4YeHUs HOpMaTuBHOM | 3amemeHus). Kackang ¢
TEXHOJIOTHH IS
HOHCKA I OIIK(Y)-4.Y2 | moxymeHTanuu W wH(pOpMAImK | OOMHMM 3MHUTTEPOM (CXeMa,
06a6OTKH CIPaBOYHOTO XapakTepa, | XapaKTepUCTHKH, T-
p HEOOXOMMMBIX B  Tpormecce | oOpa3HbIe CXEMBI
60spIINX 0OBEMOB
MPOCKTUPOBAHUA M CO3JAHUS | 3aMEILCHHU).
HHPOPMAITUH I10 .
3JIEKTPOHHBIX YCTPOUCTB.
TIPOQIITIO
Onpenenenue u
JIeSTeIbHOCTH 3HaeT  OCHOBHBIE  METOJBI
cTa0min3anusl  TOJOXKEHHUS
MOUCKa nHpopmanuy, aGoucii TOuKH
OIIK(Y)-4.32 | HeoOxomuMoit B  mpolecce P
OUMOJSPHOTO TPaH3UCTOpPA
NPOEKTUPOBAaHUS M CO3JaHUs
. Ha T[pUMepe Kackaga ¢
ANIEKTPOHHBIX YCTPOHCTB
OOIIMM 3MHUTTEPOM.
Ipeob6pasoBaternu Ha
OIIEPAIMOHHBIX  YCHUJIUTEIISIX
(muddepentmpyrome u
MHTETPUPYIOIIHE
yCTpoiicTBa,
peoOpazoBaTeny
HAlpSDKEHUE-TOK W TOK-
HanpspkeHue). MX  cxemsl,
TIPUHIUIT JICUCTBUS,
XapaKTEePUCTUKH (C BBIBOJOM
¢dopMyn) W TpUMEHEHHWE B
YCTpOHCTBaX  YIPAaBJICHUS,
npeoOpa3oBaHus U Tepenadn
SNIEKTPUYECKUX  CUTHAJIOB.
Tpurrepsl, CUETYHKH,
3Haer TPUHIUTIBI
perucTpsl,
Cnocoben MPOEKTUPOBAHUS IM(POBBIX U M bpaTOpL/TeIHbPATOpHI
npumensts Metoasl | OIIK(Y)-5.35 | aHanmorosbIx COBPEMEHHBIX paTop DATOPHL,
MYJIbTHUILUIEKCOPBI/IEMYIIBTHIT
Hay4JHO- TEXHUYECKUX CpeAcTB
OIIK(Y)-5 JIEKCOPBI (onpenemnenws,
HCCIIEZI0BATEIBCKO yIIpaBIeHUS
N N 0003HaUCHUS,
W ¥ IpaKTU4ecKou
Ki1accu(UKalys,  NPUHIMI
JIeSITeIIbHOCTH
paboTBl M TIPUMEHEHHE B
YCTpOHCTBaX  YIPAaBJICHUS,
npeoOpa3oBaHus U Tepesadn
JNMEKTPUYECKUX  CHUTHAJIOB).
Lu¢po-ananorossie n
aHasoro-uugpossIe
npeoOpazoBareu
(onpenenenus, 0003HAYCHUS,
NPUHIUIT PabOoTHI, TPUMEpPHI
peazanuy U IIpUMEHeHne B
YCTpOICTBaX  YIpPAaBJIEHUS,
npeoOpa3oBaHus U Tepenadn
ANIEKTPUIECKUX CHTHAJIOB).
Bnageer OCHOBHBIMH | OTepariOHHBI YCHUIINTENHb
OIIK(Y)-5.B6 | moagxomammu " MeTofaMHu | (OmperneneHne, IapameTpsl,
opraHu3alu NPOBEJICHUsI | YIPOIEHHAs




TEOPETUYECKUX u
IKCIIEPUMEHTATBHBIX
HCCIEIOBaHUI

9KBUBAJICHTHAS cxeMma,
ob6o3nauenue). OCHOBHBIE
CXEMBI BKITFOUCHHS

OTEPAIMOHHOTO  YCHITUTEIS
(cxempl,  mapaMeTpel  C
BBIBOJIOM 3aBHCHMOCTEH).

OITK(Y)-5.Y6

YmMmeer IMPUMCHATDH IMMOJTYYCHHBIC
3HaHUA K PEIICHNUIO
KOHKPETHBIX 3a71a4

Omucath BCE H3BECTHBIC
CXEMBI M PEKUMBI pPabOTHI
YCHIIUTEIBHBIX KacKaJOB Ha
MTOJIEBBIX TpaH3HCTOpaxX
BCexX THIIOB u
KOMOWHHUPOBAHHBIX
TPaH3HUCTOPAX; MEPEUHUCITUTH
ux JIOCTOMHCTBA u
HEJIOCTAaTKH, JIaTh
MTOSICHEHHUS o
MPUMEHIMOCTH KaXKJOTO W3
HUX TPH TPOCKTHPOBAHUU
YCTpPOICTB YIpaBIICHUS,
npeoOpa3oBaHUsL i
nepefaydl  AICKTPUUCCKUX
CUTHAJIOB.

OITK(Y)-5.36

3HaeT OCHOBHBIC TIOAXOABI M
METOJIBI HaY4HBIX
HCcIeNOBaHMH B obOmactu
npodeccrnoHaNbHOM
JIESITEIIbHOCTH

OnmcaTte BCE H3BECTHHIE
CXEMBl U PEXHUMBI pabOTHI
YCHJINTENbHBIX KackaJoB Ha
OUIOJIIPHBIX TPAH3UCTOPAX;
MEPEUNCIUTh nux
JIOCTOMHCTBA M HEJOCTaTKH;
JaTh MOSICHEHUSA 0
MPUMEHUMOCTH KaXXJOTO U3
HUX TIPH MPOECKTUPOBAHUU
YCTPOHCTB yIpaBIIeHUs,
npeoOpa3oBaHus u
nepenayd  3JIEKTPUUYECKUX
CHTHAJIOB.

OIIK(Y)-5.37

3HaeT TIPUHITHIIBI
MPOEKTUPOBaHHUS IHUDPOBBIX U
QHAJIOTOBBIX COBPEMEHHBIX
TEXHUYECKUX CpelcTB
U3MEPEHHUS NEKTPUIECKHX
BEITMYHMH

IpeobpazoBaTenu Ha
OINCPAIMOHHBIX YCUIIUTEIIAX
(muddepenuppyrorime u
MHTETPUPYIOILHEe
YCTpOWCTBA,
npeoOpazoBaTesin
HanpsDKEHHe-TOK W TOK-
HampsbkeHne). Mx  cxewmsl,
TIPUHIIAT JIeHCTBUS,
XapaKTEepUCTUKH (C BBIBOJIOM
dbopMyn) W TpUMEHEHHE B
YCTPOWCTBAX  YIPABICHUS,
nmpeobpa3oBaHus U niepeaadn
JNIEKTPUYECKUX  CUTHAJIOB.
Tpurrepsl, CYETUUKH,
PETHCTPBI,

i paTopbl/ NeIUQpaTopsl,
MYJIBTHILIEKCOPBI/ IEMYIIETH
IUIEKCOpBl  (ompesesieHus,
0003HaYCHMSI,
KaccuuKays,  MPUHIHII
paboOTBl W TpPUMEHEHHWE B
YCTPOWCTBAX  YIPABICHUS,
nmpeoOpa3oBaHus U niepeaadn
NEKTPUUECKUX  CHTHAJIOB).
[Hudpo-ananorossie u
aHaJIOTO-1TU(PPOBBIE
npeoOpa3oBaTeIH




(onpenenenus,

0003HaYEH N, TIPHHITATT
paboTHI, TIPUMEPHI
peanm3aliy U IpIMEHEHUE B
YCTPOWCTBaX  YIpAaBICHUS,

npeoOpa30BaHMA U Tiepeiadn
AIIEKTPUYECKUX CUTHAJIOB).

OmnepalMoHHBIH  YCHITUTENb
(ompeneneHue, mnapameTpsl,

YIpOIIeHHAs
Brianeer oCHOBHBIMM METOJaMHU | S9KBUBAJICHTHAsI cxema,
OIIK(Y)-5.B8 | opranuzauuu npoBeneHUs | obo3HaueHue). (OCHOBHBIC
UCCIe0BaHUI CXEMBI BKITFOYCHUS
OTIEPAIIMOHHOTO  YCHIIUTEIS
(cxempl,  mapaMeTpel  C
BBIBOJIOM 3aBHCHMOCTEH).
OnmcaTte Bce W3BECTHHIE
CXEMBI M PEKUMBI pPabOTHI
YCHIIUTEIbHBIX KacKaJoB Ha
TIOJICBBIX TpaH3UCTOpax
BCeX THUTIOB u
KOMOMHHPOBaHHBIX
Ymeer HUHTEPIPETUPOBAThL
. | TpaH3HCTOpax; MEepPEeUNCIUTD
pe3yIbTaThl W3MEpeHHH, | OCTOMHCTBA "
OIIK(Y)-5.Y8 | momyueHHBIX B xoze
HEJIOCTATKH; Jath
IKCTIEPUMEHTAITBLHBIX
o MOSICHEHUS 0
HCCIIeA0BaHUH
MPUMEHIMOCTH Ka)KJOTO W3
HUX TIpH TPOCKTHPOBAHUHU
YCTPOUCTB YIpaBJICHHUS,
npeoOpa3oBaHUsL u
mepefayn  AIEKTPUICCKUX
CUTHAJIOB.
OnmcaTte Bce U3BECTHHIE
CXEMBl U PEXHUMBI pabOTHI
YCHJINTENbHBIX KackaJoB Ha
OUIOJIIPHBIX TPAH3UCTOPAX;
MePEUUCITUTh ux
3HaeT  OCHOBHBIE  METOMBI
HAVMHBIX  HCCTEIOBAHMA B JIOCTOMHCTBA U HEJIOCTaTKH;
OIIK(Y)-5.38 Y . | maTth MOSICHEHHUS 0
obmacti  mpodeccroHaTbHOM
MPUMEHUMOCTH Ka)KJOTO W3
JIESITeTHHOCTH
HUX TpH TPOCKTHPOBAHUU
YCTPOUCTB YIpaBJICHUS,
npeoOpa3oBaHusL u
nepefayn  AIEKTPUICCKUX
CHTHAJIOB.
Bnageer npuemamu | CraTuueckue u
Ka4eCTBEHHOTO U | TUHaMHYeCcKue
KOJINYECTBEHHOT'O aHaJ M3a | XapaKTePUCTHKH JIEMEHTOB
IK(Y)-2.B1 XapakTepUCTUK TMpH BBIOOpE | cUCTEM  ABTOMATHUYECKOTO
EKTPUIECKHUX 9JIEMEHTOB | YIpaBleHUS
ACY g KOHKPETHBIX yCIIOBHH
MIPUMEHECHUS
CnocobeH k P
Unentudukarnms
OCBOCHHIO HOBBIX YMeeT omnpenenstb CTPYKT CTaTUYECKHUX u
MK(Y)-2 |ob6pa3snos P TPYKIYDY
JUHAMUYECKHAX MoJieNie | AMHAMHUYECKUX
(busnveckux
CTAHOBOK [K(Y)-2.Y1 3JIEKTPUYECKUX DJIEMEHTOB U UX | XapaKTEPUCTHK 3JIEMEHTOB
y mapamMeTpel O  pe3yjbTaTaM | CHCTEM yIpaBIICHUS.
aHan3a XapaKTePUCTHK OCHOBHBIE ~ TIOHATHA W
METO/IBL.
3Haer OCHOBHBIE Buabl | OCHOBHbIE ypaBHEHUs U
TIK(Y)-2.31 MaTEeMaTHYeCKOr0 ONUCAaHHs U | MepelaTouHbIe GbyHKIUH
' XapaKTEePUCTUK IJIEKTPUYECKUX | OMMCHIBAIOIINE  DJIEMEHTHI
anemeHToB CAY CAY.




TIK(Y)-2.B4

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

Omnucath BCE H3BECTHBIC
CXEMBI W PEKHMBI PabOTHI
YCHITUTENBHBIX KACKaJ0B Ha
OUTIONIAPHBIX TPAH3UCTOPAX;
TIePEYUCITUTD 170
JIOCTOWHCTBA M HEIOCTATKH;
J1aTh TIOSICHCHUSI 0
MPUMEHUMOCTH KaXJO0ro U3
HUX TpPH [POEKTHPOBAHUU
YCTPOMCTB yIpaBJIeHUs,
npeoOpa3oBaHus u
nepefavyd  3JIEKTPUIECKUX
CHTHAJIOB.

TIK(Y)-2.V4

Ymeer NIPUMEHSTH
TEXHUYECKHE cpeacTBa H
WHPOPMAIMOHHBIE TEXHOJIOTHH
TS MIPOBEJICHUS
TEOPETUYECKUX H
3KCHepI/IMeHTaHI>HLIX
HCCJIEIOBAHUH.

IpeobpazoBatenu Ha
OIIEPAIMOHHBIX  YCHJIUTEIISIX
(muddepenmmpyromie u
WHTETPUPYIOIIHE
yCTpoiicTBa,
npeodpazoBaTenu
HAlpSDKEHUE-TOK W TOK-
HampspkeHue). UMx  cxemsl,
TIPUHIUIT ICUCTBUS,
XapaKTEePUCTUKH (C BBIBOJOM
dbopMyin) W TpPUMCHEHHE B
YCTpOHCTBaX  YIpPAaBJICHUs,
peoOpa3oBaHUsI U IIEpeAadn
SNMEKTPUYECKUX  CHTHAJIOB.
Tpurrepsr, CUETYHKHY,
PpErucTpsl,

mmgpatopsl/ nenmdpaTopsl,
MYJIbTUIUIEKCOPBI/IEMYITBTHUIT
JIEKCOPBI (onpenenenus,
0003HaUCHUS,
Ki1accu(UKays,  NPUHIMI
paboThl M TNpUMEHEHHE B
YCTpOHCTBaX  YIpPAaBJICHUS,
npeoOpa3oBaHus U Tepesadn
SNEKTPUYECKNX  CHIHAJIOB).
[u¢po-ananorossie n
aHaJIOro-uudpoBsIe
npeoOpazoBaTeny
(onpenenenus, 0003HAYCHUS,
MPUHIMN PabOThI, HPHMEPHI
peaszalyy U IIpUMEHeHne B
YCTpOHCTBaX  YIPAaBJICHUS,
npeoOpa3oBaHus U Tepesadn
ANIEKTPUIECKUX CUTHAJIOB).

TIK(Y)-2.34

3HAeT OCHOBHBEIE TEXHWUYECKHE
cpeicTBa M HMH(POPMAIMOHHBIE
TEXHOJIOTHH TPHMEHSAEMBIC B
o6mactu ACY TII u ACHU

Tpurrepsl, CYETUYMKH,
pErucTpsl,

nmgpatopsl/ nenmdpaTopsl,
MYJIbTHUIUIEKCOPBI/IEMYIIBTHIT
JIEKCOPBI (ompenenenws,
0003HAYEHMS,
Kiaccu(UKays,  NPUHIMI
paboTel M TNpUMEHEHHE B
YCTpOICTBaX  YIpPAaBJIEHUS,
npeoOpa3oBaHus U Tiepenadn
ANIEKTPUIECKUX CHTHAJIOB).

TIK(Y)-2.B5

Bnaneer COBpPEMEHHBIMU
MIPOrPaMMHO-TEXHUIECKIMH
CpelcTBaMU TPH BBITIOJHEHUH
TEOPETUIECKUX U
9KCIIEPUMEHTAIBHBIX

OnmcaTte BCe H3BECTHHIE
CXEMBl U PEXHUMBI pPabOThI
YCHUJIMTENbHBIX KAacKaJ0B Ha
OHITONIAPHBIX TPAH3UCTOPAX;
IIepEeUHCIUTh ux




HCCIEIOBAaHUI

JIOCTOMHCTBA U HENOCTaTKY;
JaTh MOSICHEHUSA 0
MPUMEHUMOCTH KaXX[JOTro U3
HUX TPH MPOECKTUPOBAHUU
YCTpOICTB YIpaBIICHUS,
npeoOpa3oBaHUsg u
mepenadd  3IEKTPUIECKUX
CUTHAJIOB.

TIK(Y)-2.Y5

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

IpeobpazoBatenu Ha
OIIEPAIMOHHBIX  YCHJIUTEIISIX
(muddepenmupyromue u
MHTET pUPYIOILIHe
YCTpOWCTBa,
npeoOpa3zoBaTenu
HAMpsDKEHHE-TOK U TOK-
HampspkeHne). MX  cxemsl,
MIPUHIIMIT TICUCTBUS,
XapaKTEPUCTUKH (C BHIBOJIOM
¢dopMyn) W TpUMEHEHHWE B
YCTPOMCTBaX  YIpaBIICHUS,
npeoOpa3oBaHus U Mepeaadyn
SNEKTPHYECKUX  CUTHAJIOB.
Tpurrepsl, CYETUMKH,
perucTpsl,
mdpaTopbl/nemudpaTopsl,
MYJIbTHUILICKCOPBI/IEMYIIBTHUIT
JIEKCOPBI (ompeneneHus,
0003HaUEHN,
Ki1acCH(UKAIMSA,  OPHHIHUI
paboThl ¥ TMpPUMEHEHHE B
YCTPOMCTBaX  YIpaBIICHUS,
npeoOpa3oBaHus U Mepeaadyn
JNMEKTPUYECKUX  CHUTHAJIOB).
Ludpo-ananorossie u
aHaoro-1udpoBkIe
npeoOpaszoBaTeltu
(onpenenenusi, 0003HAYEHMUS,
MPUHIUIT PabOTHI, TPUMEPHI
peai3aluy U IpUMEHEHHE B
YCTPOMCTBAX  YIpaBIICHUS,
npeoOpa3oBaHusl U Mepeiayun
SIIEKTPUIECKUX CHTHAJIOB).

TIK(Y)-2.35

3HaeT OCHOBHBIE TEXHUUECKHUE
cpencTBa U MHPOPMAITMOHHBIE
TCXHOJIOTHH, HpI/IMeHﬂeMBIe B
obmnactu ACY TII u ACHA

Tpurrepsr, CUYCTUHKH,
pErucTpsl,
mdpaTopbl/nemudpaTopsl,
MYJIbTHILIEKCOPBI/IEMYIIBTHUIT
JIEKCOPBI (onpenenenws,
0003HaUCHUS,
Ki1accu(UKalys,  NPUHIMI
paboTEl M TpPHMEHEHHE B
YCTpOMCTBax  yHpaBJICHHS,
npeoOpa3oBaHus U Mepenayn
SJIEKTPHYECKUX CUTHAJIOB).

TIK(Y)-3

Cnocoben
BBITIOJIHATh
TOJHEI 00BEM
paboT, CBSI3aHHBIX C
TEXHUYECKUM
00CcIy)KUBaHUEM
ABTOMATH3HPOBAHH
BIX CHCTEM
YIpaBJICHUS
(usnyeCKUMH

TK(Y)-3.B1

Bnaneer HaBbIkamMu aHanIU3a
JIOKYMEHTAIIH,
periiaMeHTHpYyIolen
TEXHOJIOTHYECKYIO TUCIHIUIHHY
Ha NMPEIIpUATHH (TI0 OTPACIISIM)

Brimonnenue CXEMBI
apromatmzaun (OCA mo
roct 21.404-85)
pa3BepHYTBIM  CIIOCOOOM,
IPUBECTH IIpUMEpP C 7-10
pa3JIMYHbIMU U3MCPCHUAMU
(2 mpubopa mo mecty, 5 Ha
UTe)

TIK(Y)-3.Y 1

YMmeet pa3pabatbIBaTh
(hYHKIIMOHAIILHBIC CXEMBI

Brinonxenue CXEMBI
aproMmatm3ammu  (OCA 1o




YCTaHOBKaMH C
Y4ETOM
TpeboBaHUi
PYKOBOASIINX U
HOPMaTHBHBIX
JIOKYMEHTOB

aBTOMaTu3alu

IoCcT 21.404-85)
pa3BepHYTBIM  CIIOCOOOM,
MPUBECTH TIPUMEpP C 7-10
Pa3IUYHBIMH  H3MEPEHISMHA
(2 mpubopa mo mecty, 5 Ha
TUTE)

YcnoBus CHATHA EPEXOIHON

XapaKTEPHCTUKH.
3HaeT NPUHIUTIBI

Unenrudukarms
MPOEKTUPOBAHMS IIU(PPOBBIX U

CTaTH4ECKOr0 u

MK(Y)-3.31 AQHAJIOTOBBIX COBPEMEHHBIX

aCTaTM4ecKoro OO0BEKTa TI0
TEXHUYECKUX CPEJCTB

KpUBOMY pasroHy. Bsioop
yIpaBiIeHUs

THIA aBTOMAaTHUYECKOTO

perynsTopa.
YMeeT BEIOMpaTh TEXHUYECKHE VerionuTebibie yCTpoicTsa

P CAP (PO u WMy

CpEeACTBA aBTOMATH3ALUH,

SIEKTPUIECKHE,
UCTIOJTHUTENILHbIE MEXaHU3MBI,

CIVIHPYIOLITE OPTaHbI I ITHEBMATHYECKHUE "
PeryITupyro p TUZpaBIMIECKUe  (TPHUHIMI
prOOPHI ONIEPATHBHOTO 9

MK(Y)-3.Y2 NIEHCTBHS, JOCTOMHCTBA U
M3MEPEHNUS B COOTBETCTBHE C
HEZIOCTATKH, o0macTpb
WHJIUBHYaJIbHBIMH
MIPHMEHEHHSA).
0COOCHHOCTSIMU
XapaKTepUCTUKH
ABTOMATHSHPYEMOTO JIPOCCETIbHBIX PEryJIHPYIOLIHNX
TEXHOJIOTHYECKOTO IMpoIiecca P PEryIpyro
OpPraHoB.
3HaeT NPUHLUIIBI ABTOMaTHYECKHUE
(HDYHKIIMOHUPOBAHUS U peryistopel. Knaccudukarus
HCTIONIb30BaHMS COBPEMEHHBIX ABTOMATHIECKUX
TEXHUUYECKUX CPEICTB perynstopoB. JluHeliHble H
M[K(VY)-3.32 YOPpaBJICHUS, UCTIOIb3YEMBIX B MO3ULIMOHHBIE PETYIISTOPHIL.
cucTeMax MPOMBIIUICHHON
ABTOMATHKH TEXHOJIIOTHIECKUX
MPOLIECCOB XMMHUUECKUX
MIPOU3BOJICTB
Jluneitnas u peneiinas CAY
MOIITHOCTH peaxTopa.
IIpencraBuTh CTPYKTypHBIE
CXEMbI CAY. Hatp
Brnaneer CYIIECTBYIOIIMMH | OIMHCAaHUE 3JIeMEHTaM
METOAUKAMU HACTPOUKH, | CTPYKTYPHBIX cXeM
TK(Y)-3.B3 HaJIAJKH, UCIIBITAHUA PHOOPOB | MHHEWHOW U peneitHoit CAY
’ koHTposst U ynpasiaeHuss ACY | CocTaBUTb  CTPYKTYPHYIO
TII spepHBIX SHEPreTHYECKHX | CXEMY yTIpaBICHUS
YCTaHOBOK MOIIHOCTBIO peakTopa
BB3P-1000. Onucarp
B3aUMOo/IeiicTBHE 6510k0B
AKHII, APM-5, POM-2,
OI'CP
CocTaBUTh  CTPYKTYPHYIO
cxemy yIpaBIeHUs
MOIITHOCTBIO peaxTopa
Ymeet BoIOUpaTh MPHOOPHI BB3P-1000. Onwucatb
KOHTPOJISL M YIIPABJICHUS B B3auMo/ieiicTBHE 6s10k0B
COOTBETCTBUM C TEXHUUYECKUM AKHII, APM-5, POM-2,
MK(Y)-3.V3
3aJlaHUEM Ha IIPOECKTUPOBAHUE OI'CP.
ACY TII sgepHbIx Cuctema aBapuiiHOU
DHEPreTUYECKUX YCTaHOBOK 3amuTel  peaktopa BBOP.
Onucats PEKUMBI
aBapuitHoW 3amuTel BBOP-
1000: A3, I13-1, T13-2.
3HaeT OCHOBEI CocTaBUTh CTPYKTYPHYIO
[K(V)-3.33 (hyHKIIMOHMPOBAHUS MPHOOPOB | CXEMY YIPaBICHUS

KOHTpOJIS U yrpasierns ACY

MOIITHOCTBIO PEaKTopa




TII sinepHBIX SHEPreTUUECKUX
YCTaHOBOK

BB3P-1000. Onucats
B3aNMOENCTBHUE OJIOKOB
AKHII, APM-5, POM-2,
2OI'CP

Bnaneer cymecTtByromumu
METOJIMKaMH HACTPOIKH,
HAJIaJKH, UCTIBITAHUHN PHOOPOB

Jlunetinas u peneitnas CAY
MOIIIHOCTH peakropa.
[IpencraButh CTPYKTypHBIE
CXEMBI CAY. Jatb
oInucaHue JJIEMEHTaM
CTPYKTYPHBIX cXem
nuHeNHOU u peneitHoit CAY

[TK(Y)-3.B4
KOHTpouis u ynpasieHust ACY CocTaBuTh  CTPYKTYPHYIO
TII npou3BOACTB SIIEPHOTO cXemy yIpaBleHUs
TOIUIMBHOTO IIUKJIa MOIIIHOCTBIO peaxTopa
BB3P-1000. Omnmcath
B3aNMOJIEHCTBHUE 0JIOKOB
AKHII, APM-5, POM-2,
OI'CP
CocTaBUTh  CTPYKTYPHYIO
cxeMmy YIpaBJICHUSA
MOIITHOCTBIO peakTopa
Ymeet BbIOUpaTh MPHOOPHI BB3P-1000. Onwucatb
KOHTPOJISI U YIPaBICHUS B B3aMMO/IEICTBHE 6J10K0B
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.
Ommcats PEKUMBI
aBapuitHoi 3amuTel BBOP-
1000: A3, T13-1, I13-2.
CocTaBUTh  CTPYKTYPHYIO
3HaeT OCHOBEI cxeMmy YIpaBJICHUSA
(hYHKIMOHUPOBAHUS IPHUOOPOB | MOIIHOCTHIO peakTopa
[IK(Y)-3.34 KOHTpOJIS U ynpasieHus ACY BBDP-1000. Omnucath
TII npou3BOACTB 1EPHOIO B3aUMO/JEICTBUE 6J10KO0B
TOIUIMBHOTO IUKJIA AKHII, APM-5, POM-2,
OI'CP
Brnaneer npuemamu CxeMbl BKJIFOUEHUS
TTK(Y)-4.B1 COCTaBIIEHUS CXEM BKIIIOUEHUSI | JBUTATeJed  TMOCTOSHHOTO
’ OCHOBHBIX JJIEKTPUIECKUX TOKa C 3JEKTPOMAarHUTHBIM
anemeHTOB CAY BO3MYIIEHHEM
CriocoGer YMeeT mpoeKTHPOBaTh CXEMBI CrpykTypHas cxemMa H
BKITIOYEHHUST OCHOBHBIX BpEMCHHBIC HarpaMMel
OTBICKHBATh U MK(Y)-4.Y1 P jmarp
CTDAHSTE JIEKTPUUYECKUX DIIEMECHTOB THPHUCTOPHOTO MPHUBOJIA
[K(Y)-4 yerp CAY MTOCTOSTHHOTO TOKA.
HEHCIIPaBHOCTH Ha =
FY—— 3HaeT yCTpOWCTBO, IPHUHITHIT DJEeKTpUYECKUE SJIEMEHTHI
JIEHCTBUS, CXEMBI BKITFOUCHHS, CHCTEM  aBTOMAaTHYECKOTO
yCTaHOBKax
TUTIOBBIE XapaKTEPUCTHKH, yIpaBJICHUS
[K(VY)-4.31 BUJIbl MATEMATHYECKOT O
OTIMICaHUSI OCHOBHBIX
ANEKTPUIECKUX DIIEMEHTOB
ACY
Crocoben MuxkpomnporeccopHas
Brnaneer ombiToM npuMeHEHUs
paszpabaTbIBaTh cucTema, TTOHSITHS,
OBM s ynpaBneHus U
MPeJIOKEHUS 110 CTPYKTYpa, OCHOBHBIC
00paboTkn uHpopmanny;
COBEPILEHCTBOBAHU ITK(Y)-6.B1 N IOPUHLMIIEL  OpraHu3aluu.
yCTpoiCTBaMHU COTIPSDKEHUS
10 CUCTEMBI . Ornpenenenue
TK(Y)-6 KCIUTYATALLHIL U3MEPHTEIbHOM ammaparypst ¢ | = otreccopa
yatan OBM, BKiIIOYas JAaTYUKH. porip pa,
ABTOMATH3HPOBAHH MUKPOKOHTpPOJLIEpa.
BIX CUCTEM YMeeT ucnonb3oBaTh Ha OIHOKPUCTATBHBIN
yIpaBJeHUs [K(VY)-6.Y1 [IPAKTUKE OCHOBHBIE BUJIBI MHKPOKOHTPOJLIED.
(uznuecknMu MIPOrPAMMHBIX M TEXHHYECKUX [TporpammupoBaHue




YCTaHOBKaMHu

cpencts ACY TIL.

MUKPOKOHTPOJIIEPOB u
CpeacTBa ISl CO3MAHHUS U
OTJIAJIKH IPOTPAMM.

OcHoBHBIE MPUHINIIBI
OpTaHM3alii BBOJA/BBIBOAA
3HaeT COCTaB TEXHUYECKOTO U " ux 0COOCHHOCTH.
MPOTPaMMHOTO 00eCTICUeHHUS WnTtepdeiic BBoma/BEIBOIA B
TK(Y)-6.31 ACY; apxuTeKTypy MHUKpONPOLIECCOPHOM
MarucTpaibHO-MOAYIbHBIX TEXHHKE. [MapamnensHas
CHCTEM U CelHaIbHbIe nepenaya JIAHHBIX.
cucTeMbl HHTep(eiicoB. ITocnenoBarenbHas
CHUHXPOHHAsI ¥ aCHHXPOHHAs
nepesiaya JaHHBIX.
Brnaneet onsiToM AHanu3 yCTOHYMBOCTH H
HCCIIEI0BaHUS MHOTOCBSI3HBIX KauecTBa  peryJHpOBaHMs
IK(Y)-6.B2 CHCTEM aBTOMAaTHYECKOTO OJTHOTHITHBIX MHOTOCBSI3HBIX
YIIpaBICHUS CHCTEM METOJIOM
JICKOMIIO3HUIINH.
YMeeT npoBeCTH aHaIu3 Bo3moxHocTu
WHBApHAHTHON CHCTEMBI Ha WHBAPHAHTHOTO YIPaBICHUS
TIK(Y)-6.Y2 3aJaHHYIO TOYHOCTh B OIHOMEpPHBIX CHCTEMax,
yIpaBIeHUS KOMOMHHUPOBaHHBIX
cHUCTeMaX, MHOTOCBS3HBIX
cUcTeMax.
3HaeT NPUHLUITEI TOCTPOSHHUS Tumsl ananTUBHBIX CUCTEM,
Pa3IUYHbIX aJanTHBHBIX U X OCOOEHHOCTH W 00nacTu
WHBAPHAHTHBIX CUCTEM MPUMEHEHHUS
(3KCTpeManbHble CHCTEMBI,
CHCTEMBI C  JTaJOHHOU
MOJIETIBIO, CHCTEMBI  C
M[K(VY)-6.32 MIEPEMEHHO CTPYKTYpOit).
Bo3moxkHocTu
WHBAPUAHTHOTO YIPaBICHUS
B OIHOMEpPHBIX CHCTEMax,
KOMOMHHUPOBAaHHBIX
cHUCTeMaX, MHOTOCBS3HBIX
CHCTEMaXx.
Bnaneer coBpeMeHHbIMU MukponpoueccopHas
MIPOTPaMMHO-TEXHUYECKUMHU cucrema, [OFATHA,
CTPYKTYpa, OCHOBHBIE
ITK(Y)-6.B3 CpeJIcTRaMH 00padoTKn OPUHLMIIBL  OpraHU3alLuu.
nH(popManuu 1 METOAAMHU
COTIPSDKEHHS U3MEPHUTEILHOM Onpenesenne
anmapatyphi MHKpOIIpoLeccopa,
MHUKPOKOHTPOJLIEPA.
OnHOKpHUCTaNbHBIN
YMeeT npuMeHsTh MHUKPOKOHTPOJLIED.
TIK(Y)-6.Y3 TEXHHUYECKHE CPEIICTBA U [TporpammupoBanue
MHPOPMALMOHHBIE TEXHOJIOTHH | MUKPOKOHTPOJUIEPOB u
npu npoexktupoBanuu ACY TII. | cpenctBa mns co3maHus U
OTJIaJIKHA IPOTPAMM.
OcHOBHBIE MIPHUHITAIIBI
OpraHu3aiii BBOJA/BbIBOJA
u ux 0COOEHHOCTH.
3HaeT OCHOBHBIE TEXHIHUECKHUE WnTtepdeiic BBOIa/BRIBOAA B
TTK(Y)-6.33 cpezacTBa M HHPOPMAIMOHHbIE MUKpPONPOLIECCOPHOM
TEXHOJIOTUH IPUMEHSIEMbIE B TEXHHKE. [MapannensHas
obmnactu ACY TII u ACHU repeaada JIaHHBIX.
IMocnenoBarenpHas
CHUHXPOHHAsI U aCHHXPOHHAs
nepesiaya JaHHBIX.
TK(Y)-7 CnocobeH k TTK(Y)-7.B1 Bnaneer TexHONOTUsIMA | OCHOBHBIE HPUHIUTIBI

SKCIUTyaTaI[ui

IIOCTPOCHUA ¢ OKCILUTyaTalluu

OpraHu3anumn BBO}Ia/BHBO}la




CIIELMAILHBIX
TEXHUYECKUX
CpEICTB,
COOPYXEHUI,
00BEKTOB U UX
CHCTEM

MPOMBIIUICHHBIX cere

(Fieldbus)

u 174 0COOCHHOCTH.
WuTepdeiic BBoga/BRIBOA B
MHKPOTIPOIIECCOPHOU
TEXHUKE. [TapannensHas
nepeaaya JTAaHHBIX.
[locnenoBarenvHas
CHHXPOHHAS W aCHHXPOHHAs
nepeaaya JaHHbIX.

OcHoBHBIE TPUHIUTIBL
OpraHM3aliii BBOJa/BBIBOJA
YMeeT npuMeHsTh CpeICTBa u ux 0COOCHHOCTH.
B3aUMO/ICHCTBUS OIIepaTopa ¢ Wnrepdeiic BBOxa/BBIBOIA B
MK(Y)-7.Y1 CHCTEMOM, HHTEP(EHCHI MUKpPOIIPOLIECCOPHOMI
' B3aUMO/ICHCTBUSI YCTPOWCTB, TEXHHKE. [MapamnensHas
CTaH/APTHBIC CHCTEMHBIE nepenada JTAHHBIX.
HHTEPQEHCH. [locnenoBarenvHas
CHHXPOHHAS U aCHHXPOHHAs
nepeniada JaHHBIX.
MuxkponpoueccopHas
cucTeMa, MIOHSATHS,
3HaeT apXUTEKTypy
CTPYKTYDa, OCHOBHBIE
COBPEMEHHBIX
. NPUHLUIBL  OpraHHU3aLHH.
BBIYHMCIIUTEIBHBIX YCTPOHUCTB,
Onpenenenue
NPUHLHUIIBI UX TOCTPOCHUS,
MHKpOIIpoLeccopa,
MPUHLUIIBI BBITTOJHEHUS
TK(Y)-7.31 MUKPOKOHTpOJIJIEpa.
KOMaHJ1, TIPOrpaMMHOE U .
OIHOKpUCTANIBHBIH
MHKPOIIPOrPaMMHOE
MHUKPOKOHTPOJLIED.
yIIpaBJIeHUE, TIPUHIIIBI
[TporpammupoBanue
paboTHI 3aITIOMUHAIOIIAX
. MHUKPOKOHTPOJLIIEPOB u
YCTPOMCTB.
CpeAcTBa UIA CO3/laHHUA H
OTJIaAKH IPOTPaMM.
Brnaneer MmeTonamu CratucTudeckue  OLCHKH
HCCIIEIOBaHUS CHCTEM KayecTBa pabOTBl CHCTEM
ABTOMATHYECKOTO YIPABJICHUs, | aBTOMAaTHYECKOTrO
MOJIBEP>KEHHBIX BIUSHHIO TIPaBJICHHSI.
TIK(Y)-7.B2 ABCP [YUTHHEK ymp
CITy4alHBIX BO3JICHCTBHIA
METOJIaMH IJIAHUPOBAHUS U
00paboTKU pe3yIbTaTOB
IKCIIEPUMEHTOB
CTaTUCTHYECKHE  METOIBI
TUTAaHWPOBAHUS
YMeeT I1aHupOBaTs, 9KcTIepUMeHTOB. OCHOBHBIE
MPOBOANTD TEPMHHBl W TIOHSATHSL.
[K(VY)-7.Y2 9KCIIEPUMEHTAIILHBIE [MapameTpsl onTUMHU3aLUK U
uccie0BaHus 1 00pabaTeIBaTh | MX KJaccu(uKarys.
UX pe3yJIbTaThl dakropsl, TpeboBaHus,
NpeAbsBIsieMble K  HHM.
Monens 00beKTa.
[IpoBepka aJIeKBaTHOCTH
3HaeT METO/Ibl HOCTPOCHUS U .
MPOBEPKH CTATHCTHYECKUX JTHHCHHOTO YPaBHCHIA
TK(Y)-7.32 POBEpK perpeccun.  OcobGeHHOCTH
Mo/IeJIel TEXHOJIOTHYECKUX
[I®D mpu pa3HOM dHCTeE
00BEKTOB yIPaBICHHS
apaJuIeJIbHBIX OIBITOB
TpeboBanus k npudopam
o KOHTpOJS (KJIacC TOYHOCTH
3HaeT yCTpOUCTBO
(obo3HauyeHust, QOpMyIIbI),
COBPEMEHHBIX IPHOOPOB
qyBCTBUTEIBHOCTb,  MOPOT
OTIEPaTHBHOTO KOHTPOJIS, IVBCTBHTOIEHOCTH
MK(Y)-7.33 UCIIOJHUTEIBHBIX MEXaHU3MOB e . ’
U PETYJIMPYIONMX OPraHOB OrietpopeiicTauc,
perympy p ’ HaJe)KHOCTD).

HCIIOJIB3YEMBIX B CUCTEMAX
l'IpOMBH.HJ'IeHHOﬁ ABTOMAaTHKH

HpOMBIH_UIeHHBIe METOAbI
HU3MEPCHUA KHUCJIOTHOCTH,
IIJIOTHOCTH, BJIQXKHOCTH,




KOHIICHTPAIIUH KUIKOCTH U
ra3oB  Ha  XHMHYECKOM
MIPOM3BOJICTBE aTOMHOH
TIPOMBIIIJICHHOCTH.
U310K0ThH TIPUHITAIIBL
IEHCTBUS (cxema u
MTOSICHCHHE).

TK(Y)-7.B7

Brnaneet TexHOIOTHIMK
CO3JIaHMsI U HKCIUTyaTaluu
MPOMBIIIJIEHHBIX IPOTOKOJIOB
nepenayu JaHHBIX

OcHoBHbBIE MPUHIUTIBI
OpraHM3alii BBOJa/BBIBOJA
u 17 0COOCHHOCTH.
Wnrepdeiic BBOga/BBIBONIA B
MHKPOTIPOLECCOPHOM
TEXHHKE. [MapamnensHast
nepenaya JIAHHBIX.
[locnenoBarenvHas
CHUHXPOHHAsI U ACHHXPOHHAs
nepeaya JaHHBIX.

MIK(Y)-7.Y7

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

OcHOBHEBIE TIPAHITHIIBL
OpraHM3aIliH BBOIA/BBIBOJA
51 X 0COOEHHOCTH.
WuTtepdeiic BBoma/BEIBOIA B
MHUKPOIIPOLIECCOPHOM
TEXHUKE. [TapannenbHas
nepenada JTaHHBIX.
IlocnenoBarenpHas
CI/IHXpOHHaH nu aCI/IHXpOHHaSI
nepeaaya JaHHbIX.

TK(Y)-7.37

3HaeT NPUHLUITEI TOCTPOSHHUS
COBPEMEHHBIX
BBIYHUCIIUTEIbHBIX YCTPOHCTB,
YCTPOMCTB XpaHEHUS
HHPOPMALIUU U CIIOCOOBI
YIIpaBICHUS UMH.

MuxkpomnporeccopHast
cHucTeMa, TIOHSITHSL,
CTPYKTYpa, OCHOBHEBIC
TIPUHITHIIBI OpTaHU3AIH.
Onpenenenue
MHKpOTIpOIIeccopa,
MHKPOKOHTpOJLIEpa.
OnepatuBHOE
3allOMUHAIOLIEE YCTPOMICTBO,
MIOCTOSIHHOE  3aIIOMHHAIOIIEee
ycrpoiictBo.  Craruueckue
3allOMUHAIOLINE YCTPOUCTBA.
JnHamuueckue
3aIIOMHHAIOMINE YCTPOHCTBA.
OCHOBHBIE ~ XapaKTEePUCTHKH
Y TIPUHIIAIT ICHCTBHSL.
OnHOKpHUCTATEHBII
MHKPOKOHTPOJLIEP.
IIporpammupoBanue
MHKPOKOHTPOJIIEPOB U
CperncTBa Uil CO3JAHUS U
OTJA/IKU IIPOTPAMM.

TIK(Y)-19

Crocoben
HCIIOJIb30BaTh
MHPOPMALMOHHBIE
TEXHOJIOTHH MPH
pa3paboTKe HOBBIX
YCTaHOBOK,
YCTPOICTB,
criocoOeH K coopy
U aHaIM3y
nHPOPMALIIHN JIIIS
BbIOOpa U
000CHOBaHHS
BapUAHTOB HAYYHO-
TEXHUYCCKUX U

ITK(Y)-19.B3

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

ITocnenoBarenbHOCTH
paboThl  MHKpoOIpoIeccopa
Ha  INpuUMepe  TUIOBOH
KOMaH/IbI (c
UCTIONIb30BaHUEM
YOPOLEHHBIX CTPYKTYPHBIX
CXeM yCTpOMCTBa
yIpaBieHus, apu(pMeTHKO-
JIOTUYECKOI0 YCTpOICTBA M
TUIIOBOU CTPYKTYPBI
MHUKPOTIPOIIECCOPA).

TIK(Y)-19.Y3

Ymeer pa3pabaTbIBaTh
MHUKPOIPOLIECCOPHBIE
YCTpOMCTBAa BBOJA-BBIBOJIA U

[TocnenoBarenbHOCTD
paboTel  MHKpOMpOIEccopa
Ha puMepe THUIIOBOM




OpraHU3alMOHHBIX
peuieHui

YIOpaBiIeHUS W HPOTrpaMMHOE

KOMaH/Ibl (c

obecrieueHne ISt MX | MCHOJb30BaHUEM
(yHKIIMOHMPOBAHUSL. YIPOIIEHHBIX CTPYKTYPHBIX
CXEM yCcTpoiicTBa
yHOpaBiIeHus, apu(MeTHKo-
JIOTUYECKOI'0 YCTpOICTBA M
TUIIOBOU CTPYKTYpbI
MHKPOIPOIIECCOpa).
3HaeT OCHOBHBIE CTPYKTYpHBIE | MUKpoIpoleccopHas
3JIEMEHTEI cucrema, MOHSTHS,
MHKPOIIPOLIECCOPHBIX ~ CHUCTEM, | CTPYKTYpa, OCHOBHBIE
OPUHOMN WX  paboThl ¥ | NIPUHUMOBI  OpraHU3aLUH.
ITK(Y)-19.33 B3auMoJieiicTBusa,  npuHIunel | OnpeneneHue
OpraHM3aIn MOJICUCTEMBI | MUKpPOTIpOIEccopa,
MaMATH ¥ BBOAA-BBIBOJA B | MHKPOKOHTPOJLIEPA.
MHKPOIIPOIIECCOPHBIX
CHCTEMaX.
Ha3nauenue, crtpykrypa u
OCHOBHBIE dyHKIIH
Ymeer ucnone3oBath | SCADA-cucrem.
WHCTPYMEHTAJIbHBIC Pa3paboTtka rpadudeckoro
NporpaMMHBIE  TakeThl A | uHTEepdeiica oreparopa
MIK(Y)-19.y4 | "POTP po “patop
peanuzanuu 3aja4 | aBTOMaTU3UPOBAHHOM
ABTOMAaTHYECKOTO CHCTEMBI. TpeboBanus
MPOEKTUPOBAHUS WH)KEHEPHOU TMCHXOJIOTHH U
I'OCT k wuHpopMaIoHHON
MOJENN 00BEKTA
Hasnadenue, crpykrypa H
OCHOBHBIC ¢hyHKIUH
3Haet CUCTEMBI
SCADA-cucrem.
aBTOMATH3MPOBAHHOTO
Pa3zpabotka rpadugeckoro
MPOEKTUPOBAHUS;  CTPYKTYPY .
uHTepdeiica oreparopa
IMK(VY)-19.34 | mporecca MIPOSKTHPOBAHUS; o
aBTOMATH3MPOBAaHHON
YPOBHH, acleKThl W  3TaIlbl
CHCTEMBI. TpeboBanus
MPOEKTHPOBAHHS; THIIOBBIC .
POCKTHEIE TPOLEYPHI WH)KEHEPHOU TMCHXOJIOTHH U
p p yp I'OCT k uHpoOpMaIoHHON
MoJIenu 00beKTa
Buageer HaBelkamu | OOGmue IIPUHLIMIIBL
MPOEKTUPOBAHUS U | IOMEXOYCTOWYHBOTO
UCCIIEIOBaHUS KOJIUPOBAHMSI.
ABTOMATH3MPOBAHHBIX KomnmuectBeHHbIC
MH()OPMALMOHHO - | XapaKTepUCTHKH
TIK(Y)-19.B5 bopman paKTepucTy
MU3MEPHUTENBHBIX CHCTEM M HX | IOMEXOYCTOWYHBOCTH
OCHOBHBIX KOMIIOHEHT Ha 0a3e | KOMIOB. Conepxanue
WCIIONIb30BAaHHUS  COBPEMEHHBIX | METOJOB  TPYMIIOBOTO M
CpeACTB BBIYHCIIUTEIBHON | IMKIMYECKOTO
TEXHUKH KOJIUPOBaHMSI.
OmnpeneneHne HMHTEPBAIOB
YMeeT NpUMEHSTh: METOJbI
BPEMEHHOI'O  KBaHTOBaHMs
JIICKPETU3AINU
HENPepBIBHOTO CHUTHaJa
WU3MEpHUTENBHBIX CUTHAJIOB U
(byHKIMM) Ha OCHOBAaHUU
KOJMPOBaHUSA uHpopmanny;
YaCTOTHBIX, BPEMEHHBIX U
IMK(Y)-19.Y5 | Texnuueckue cpencrsa coopa,
CTaTHCTHYECKUX
perucTpanuu, OOpabOTKH U
XapaKTepUCTUK
nepenaud  uHGOpManMM  HpU
KBaHTYEMOTO CHUTrHaja,
MPOEKTUPOBAHUH M CO3JaHUHU
coJiepyKaHne JIaHHBIX
ABTOMATH3MPOBAHHBIX CUCTEM.
METOJIOB.
Tunossle CTPYKTYpBHI
3Haer OCHOBHBIE STaIbl TPYKTYP
N3MEPHUTENFHBIX ~ KaHAJIOB.
pa3paboTku MHPOPMAIMOHHO -
DJIEMEHTBI, COCTABIISIOLIHNE
ITK(Y)-19.35 | m3MepHuTeIbHBIX CHCTEM,

comepkanne paboT, TepedyeHb
IMPOCKTHBIX TOKYMEHTOB

CTPYKTYPY H3MEPHUTEILHOTO
KaHalla UX XapaKTepUCTHKH,
THIIBI, TIPUHITAITBI




nocrpoenus. Ilomexu B
W3MEPUTENPHBIX KaHajaxX M
CIOCOOBI UX YCTPAHEHUS.

3ammcatp YpaBHEHHS
HEUTPOHHOU KUHETUKHU
SAOEPHOTO  peakTopa B
TOYEYHOM  NPUOIIDKCHUH.
Onpenenntsb () HUM
HepeaaTOuHYIO HKIHIO
Brianeer meronamu cuHTe3a pea Y Py N
peakTopa C y4eToM OJHOMU
CHCTEM YIIPaBJICHHS SACPHBIX CpeTHEHHO OV
ITIK(Y)-19.B6 | sHepreTudeckux yCTaHOBOK U yep py
3ama3/IbIBaloIInX
TEXHOJIOTHYECKUX MPOILIECCOB 9 N
HeWTpoHoB. JluHeiiHas u
SEPHOTO TOIUIMBHOTO ITHKJIA. .
peneiinas CAY MOIIHOCTH
peakropa. IIpencraButh
cTpykTypHble cxembl CAY.
JlaTh ommcaHuE 3JIEMEHTaM
CTPYKTYPHBIX cXeM
THeHHOU U peneitHoit CAY
YmeeT pa3pabaTeIBaTh, CoctaBUTh  CTPYKTYPHYIO
BHEJIPATH U 0OCITYyKUBATh cxemy YIpaBIeHUSA
ABTOMATH3HPOBAHHBIE CUCTEMBI | MOIIHOCTBIO peaxTopa
TK(Y)-19.Y6 YIPaBJIEHUS SACPHBIMU BB3P-1000. Omnucath
’ 9HEPreTUUECKUMHU YCTAHOBKAMH | B3aUMOJCHCTBHUE 6J10KOB
Y TEXHOJIOTHUCCKUMU AKHII, APM-5, POM-2,
rpolieccaMu IpOU3BOACTB OI'CP
SCPHOTO TOIUIMBHOTO IUKJIA
Jluneitnas u peneitnas CAY
MOIITHOCTH eaxTopa.
3HaeT METObI CHHTE3a U i P p
HACTOOMKH [TpencTaBuTh CTPYKTYpHBIC
TIK(Y)-19.36 p cxemsr  CAY.  Jlate
ABTOMATH3MPOBAHHBIX CUCTEM
OIIMCaHHe 3JIeMEHTaM
YIIpaBICHUS
CTPYKTYPHBIX cXeMm
nuHeHHOH u peneitnoit CAY
ITocnenoBarenbHOCTH
paboOTBl  MHKpOTIPOIECCOpa
Ha npuMmepe TUIIOBOU
Brnaneet onbiToM paboTHI € KOMaH/bl (c
cucTeMaMu HCTIONB30BaHUEM
ITIK(Y)-19.B8 | aBTOMaTH3MPOBAaHHOTO YOPOUIEHHBIX CTPYKTYPHBIX
npoektupoBanus ACY TII u CXeM ycTpoiicTBa
ACHHA yHOpaBieHus, apu(MeTHKo-
JIOTHYECKOTO YCTPOHCTBA H
THITOBOH CTPYKTYpBI
MHKPOIIPOLIECCOpa).
[ocnenoBarensHOCTD
paboTel  MHKpOMpOIEccopa
Ha npuMmepe TUIIOBOU
YmMmeeT pa3pabatbiBaTh KOMaH/IbI (c
ycTpoicTBa HCII0JIb30BAHUEM
ITK(Y)-19.¥Y8 | MuKpompoIeccopHOro YOPOUIEHHBIX CTPYKTYPHBIX
YIOpaBIEHUS UL CBSA3H C cxeM yCTpOHCTBa
00BEKTOM YIpaBICHHUSI. yIpaBieHus, apu(pMeTHKO-
JIOTHYECKOTO YCTPOMCTBA H
THUITIOBOM CTPYKTYpBI
MHKPOIPOIIECCOpa).
MuxkponpoueccopHas
cucrema, MOHSATHS,
3HaeT OCHOBHBIE JIEMEHTHI
CTPYKTYpa, OCHOBHBIE
CHCTEM MHKPOIIPOLIECCOPHOTO
ITK(Y)-19.38 NPHUHIUIBI  OpPTaHH3aIHH.
YIPaBJICHUSI U PUHIMITBI KX
N Onpenenenne
B3aNMO/ICHCTBHS.
MHKpPOIpOIeccopa,

MHKPOKOHTPOJIIEPA.




3anucatb ypaBHEHHUS
HEUTPOHHOU KHUHETHUKHI
Brageer ocHOBHBIMU SEPHOTO ~ peakropa B
METOAMKAMH ONITUMH3AIINH, TOYEYHOM  NPHUOIIDKCHHN.
aHaM3a BApHAHTOB, TTONCKA Onpenenntsb 110 HUM
pemeHns nmepeaaToyHyo  (pyHKIIIO
MHOTOKPUTEPHAJBHBIX 33124 C | peaKkTopa C y4eTOM OJTHOU
YETOM HEOIpEACIEHHOCTE! CPEIHEHHOU TPYMIIBI
00BEKTa yNpaBlIeHHs IPU 3ama3/bIBaoINX
NPOEKTUPOBAHUH, HATAKE, HEWTpoHOB. JluHeitHas u
HaCTPOMKHU, UCTIBITAHUAX U peneiinas CAY MOIIHOCTH
skcrutyataruu ACY TIT peakTopa. IIpencraButs
SIICPHBIX SHEPreTUYECKUX cTpykTypHble cxeMbl CAYVY.
YCTaHOBOK Jatp ommcaHme »lIeMEHTaM
CTPYKTYPHBIX cxeM
nHeHHOU U peneitHoit CAY
CocTaBUTh  CTPYKTYPHYIO
YMeeT BHIIONHATH pacyer, cxeMmy YIpaBICHUSA
KOHIICTITYaJ bHYIO M IPOCKTHYIO | MOIIHOCTBIO peaxTopa
I[MK(Y)-19.Y9 | mpopaboTky mporpaMMHO- BB3P-1000. Omnmcathb
TexHuueckux cpeacts ACY TII | B3aumopeincTBue 6J10KOB
n ACHH AKHII, APM-5, POM-2,
OI'CP
Jluneitnas u peneitnas CAY
MOIITHOCTH €aKTopa.
3HaeT OCHOBBI N P p
by HKITHOHHPOBAHAA IIpencraBUTh CTPYKTypHBIE
MK(Y)-19.39 | &Y p cxemp:  CAY.  Jlate
MIPOTPAMMHO-TEXHUIECKUX OICAHHe eMerTaM
cpencts ACY TII u ACHU
CTPYKTYPHBIX cxeM
JuHEHOH u peneiiHolt CAY
CraTHCTHYECKHE  METOHBI
TUTAHUPOBAHHS
skcnepuMeHToB. OCHOBHBIE
Bnameer MeTtomamu  BeIOOpa
SMITUPHUECKHX 3aBHCHMOCTEH, | ob oot " TTOHATHL.
ITIK(Y)-20.B4 P > | ITapaMeTpbl ONTUMH3ALNN U
HaBbIKAMHU 00paboTKH
o ux KJIacCU(pUKaIuSI.
pe3yIbTaTOB U3MEPEHNUIt
DaxTopsl, TpeGoBaHus,
MpeabaBiIseMble K  HHM.
Crocoben
Mojens 00beKTa.
MPUMEHSTH METOBI
Peanuzanus skcnepuMeHTa.
ONITUMU3AIIHH,
Pacuer ommOku, ombITa
aHanmm3a
(mucnepcun
BapHaHTOB, IIOMCKA
BOCTIPOU3BOJAMMOCTH).
peteHus
Ymeer npoBoauTh U3MepeHus B | Pacuer KOX(PHUIIECHTOB
MHOTOKpHTEPHAIILH mporiecce UCCIICIOBAHUSA, | JIMHEHHOTO ABHCHHS
bIX 3ajiat, yHera TK(Y)-20.v4 og a0aTbIBaTh U I e}:[OCTaBJ'I}ITI: erpecCum: I/I)Ie}fl{p MHK
ITK(VY)-20 |HeompeaeneHHOCTE p Peros perp ' ’
i o pe3yIbTaThl U3MEPEHUIH MeTOJIMKa COCTaBJICHUS
P CHUCTEMBI HOPMAaJIbHBIX
MIPOEKTUPOBAHUH C .

YeToM YpaBHEHMH TI0 MaTpHIe
y . IUIAHUPOBAHUS M Tabmuie
TpeGoBaHUIt o

HabJroAeHUiT
6e3omacHoCTH 1
Peanuzanus skcnepumeHTa.
ApYTHX
Pacuer ommbOku, omnbiTa
HOPMAaTHUBHBIX
(mucnepcun
JIOKYMEHTOB
BOCIIPOM3BOUMOCTH).
3HaeT TMOHATHA M 3aJauu
N Pacuer K03(hpUIHEeHTOB
W3MEpEeHUH; TUNBl  OIIMOOK; o
ITK(Y)-20.34 JIMHEHHOI O YpaBHEHUs
METObI 00paboTKH
o perpeccun: uaes MHK,
pe3yIbTaTOB N3MEPEHUIT
METOJIFKa COCTaBJICHHUS
CHUCTEMBI HOPMAaJTBHBIX
YpaBHEHHH 10  MaTpule

IUTAHUPOBAHKUA W Ta0muIe




HaOJIIOAeHUH

HasBate JTambel  cuHTE3a
omHOKOHTYpHBIX CAY 10
OTKJIOHCHHUIO.

Bnameer MeromamMu CHHTE3a
Hatp OIpeJeseHNe
CHCTEM aBTOMATHYECKOTO | © o o CHCTMbL
I[IK(Y)-21.B1 | ynpaBneHus pearbHBIMU
aBTOMATHYECKOTO
TEXHOJIOTHYECKUMHU
YIpaBICHUS, KaKOBBI HX
poneccamMu
0COOEHHOCTH, Ha3BaTh
METOJIBI OITUCaHUs
HenuHeHbIX CAY
CnocobeH k Ilepenarounas ¢$yHKIUSA
MPOBEICHUIO JMHAMHYECKOTO 3BeHA!
TEXHHUKO- Ymeer BBIOMPATH | -M300paXKeHUE
SKOHOMHUECKOTO nepenarouHyo QyHknmioo ¥ | guddepeHnnansHoro
TIK(Y)-21 000CHOBaHNUS HAaCTPOCYHBIE IapaMeTphl | ypaBHEHHUS 3BEHA;
MIPOEKTHBIX MK(Y)-21.Y1 | ynpasisrormero YCTpOICTBa, | -IIOHATHE epeIaTouHON
pacdeToB obecrieunBaromue TOJXy4eHHE | QYHKIIUH 3BCHA;
YCTPOWCTB 1 Y3710B TpeOyeMbIX MoKazaTenel | -nmepenatounbie  (QyHKOIUH
npudopoB 1 Ka4ecTBa YIPaBJICHUS CAY 1o ymnpasisionieMy u
YCTaHOBOK BO3MYIIAIOLIEMY
BO3JICHCTBUSIM.
IIpsimele [IOKa3aTeNINn
KavyecTBa cucTeM
3HaeT OCHOBHEIE MIPUHIUIIBI, ABTOMATHUYCCKOI'O
METOABI W TIPUEMBbI CHHTE3a | YIIpaBJICHUS.
IK(Y)-21.31 CUCTEM aBToMaTHueckoro | Kakoe ycioBue 3aJ0XKeHO B
YIOpaBIeHUs €  33/JlaHHBIMH | OCHOBY CHHTE3a
MOKa3aTeIsIMU KauecTBa komOuHupoBaHHEIX CAY.
Pemenne 3amaum cuHTE3a
KoMOuHIpoBaHHEIX CAY.
ITocnenoBarensHOCTD
paboTel  MHKpoOmpolLeccopa
Ha  TIpUMepe  TUIOBOH
Bnaneer TEXHOJIOTUSIMH | KOMAaHJIbI (c
pa3pabOTKH TEXHHYCCKUX U | HCIOJH30BAaHHEM
ITIK(Y)-22.B2 | mporpaMMHBIX CPENCTB | YHPOIIEHHBIX CTPYKTYPHBIX
MHKPOIIPOLIECCOPHBIX cxem YCTpOWCTBa
noacuctem ACY TII. yIOpaBiIeHus, apu(MeTHKo-
JIOTUYECKOI0 YCTpOICTBA U
Crocoben TUIOBOI CTPYKTYPBI
OCYIIECTBIISITH MHKPOIIPOLIECCopa).
MIOUCK, U3ydIEHHE, OcHOBHBIE TPUHIATIBI
00001IEeHE U OpraHW3aIliH BBOZA/BBIBOJA
CHCTEMaTH3AIHIO " ux 0COOCHHOCTH.
Ymeer BBIOMpaTh OCHOBHBIE .
Hay4JHO- Wurepdeiic BBoxa/BBIBONIA B
TEXHUYECKOM THTIBT DJIEMEHTOR U \imkponpoueccopHoit
TIK(Y)-22 TIK(Y)-22.Y2 | opranusarun porp p
nHpOpMaLUH, TEXHUKE. ITapannensHas
HOPMAaTUBHBIX 1 MHKPOTIPOLECCOPHRIX nepeagaya JaHHBIX
p noacuctem ACY TII. P ’
METOINYECKUX IlocnenosarenbHas
MaTe€puajioB B CUHXPOHHAas U aCUHXPOHHAasA
chepe cBoeit nepejaya JaHHbIX.
npodeccroHabHOM MukponporieccopHas
JIeITeIIbHOCTH cHCcTeMa, TIOHSATHS,
CTPYKTYpa, OCHOBHBIE
TIPHHIIAIIBI OpraHH3aliH.
3HaeT OCHOBHBIE CTPYKTYPHBIE
JJIEMEHTHl  BBICOKOHAJIEKHBIX Onpezenere
IK(Y)-22.32 MUKPOIIPOLIECCOPA,
MHKPOIIPOLIECCOPHBIX MUKPOKOHTOOIICDA
noacuctem ACY TII. b P pa.
OnepatuBHOE

3aIIOMUHAIOLIEE YCTPOMCTBO,
MOCTOSIHHOE  3aITOMHHAIOIIEEe
ycrpoiictBo.  Crarmueckue




3allOMUHAIOLINE YCTPOMCTBA.
JlnHaMu4IecKre
3aIIOMHUHAIOIIME YCTPOMCTRA.
OCHOBHBIE  XapaKTEPUCTHKH
Y IPUHLMI IEHCTBUSL.

IMocnemoBatemsHOCTH PAOOTHI

MHKpOTpoIieccopa Ha
TpUMepe TUTIOBOH KOMaHIIBI
(c HCTIOJIb30BaHUEM
Brianeer omnbiToM pa3paboTKH ONEHHEIX ¢ VDHEIX
ITIK(Y)-22.B4 | cpeacTB MUKPOIPOLIECCOPHOTO yip TPYXTYP
cxXeM ycTpolicTBa
ynpasneHust ACY TII
yIpaBieHus,  apuQMeTHKO-
JIOTUYECKOTO YCTPOMCTBA U
TUIIOBOH CTPYKTYPBI
MHKPOTIPOIIECCopa).
OcHOBHEBIE TIPAHITHIIBL
OpTraHM3aIliH BBOIA/BBIBOJA
" ux 0COOCHHOCTH.
YMeeT BEIOMpaTh OCHOBHBIC Wurepdeiic BBoxa/BBIBOA B
3JIEMEHTHI IS MHKPOTIPOIIECCOPHOH
IK(Y)-22.V4 porp p
MHUKPOTIPOIIECCOPHOTO TEXHHUKE. [MapamrenpHas
ynpasinenus ACY TIIL. nepenaya JIaHHBIX.
IlocnenoBarenpHas
CHUHXPOHHAS U aCUHXPOHHAas
nepeaaya JaHHBIX.
MuxkpornpoueccopHas
cHucTeMa, TIOHSATHS,
CTPYKTYpa, OCHOBHEBIC
TIPUHITHIIBI OpTaHU3AIH.
Onpenenenue
MHKpOTIpOIIeccopa,
3HaeT OCHOBHBIC MHKPOKOHTPOJLIEpa.
COCTABIISIOIINE CUCTEM OmnepaTuBHOE
TIK(Y)-22.34 H p N
MHUKPOIPOLIECCOPHOTO 3aIlOMHHAIOIIEE YCTPOHCTBO,
yIpaBIeHUsL. MIOCTOSIHHOE  3aIIOMHUHAIOIIIEee
ycrpoiictBo.  Craruueckue
3allOMUHAIOLINE YCTPOUCTBA.
JuHamuueckue
3allOMUHAIOLINE YCTPOUCTBA.
OCHOBHBIE  XapaKTECPUCTHKH
Y TIPUHIIAIT ICHCTBHSL.
[onstue YCTOMYHBOCTHU
cucreM ympasieHus. O6mee
yCIoBHE YCTOMYUBOCTH
Brmameer wMmetomamu aHamm3a .
CrocobeH CTONUMBOCTH I acaerq | AHEHHBIX CAY. TIlousrue
MPUMEHSTD IK(Y)-23.B9 y . p KPUTEPHS YCTOMYUBOCTH
NoKa3aTenell KayecTBa CHCTEM
COBpPEMEHHBIE CAY, Kiaccudukanms
ABTOMATHYECKOTO YIIPaBICHUS
METOBI KPUTEPHEB.
HCCIIeIOBaHUS Anrebpanueckue KpUTEpHUU
IIPOLIECCOB U YCTOMYUBOCTH.
00BEKTOB IlonsTue YCTOHYMBOCTHU
npodeccnoHamTbHOMI Ymeer BRIMMCIATD | o Tem ynpasieHus O6miee
MK(Y)-23 P YCTaHOBHBIIIHECS 3HA4YEHUs yrp .
JIeSITEIbHOCTH, yCIIOBHE yCTOMYUBOCTH
OmKOOK yIIpaBIICHUS, .
IIPUMEHATD o muHenHbix CAY. Ilonstue
. aHAIM3UPOBATh YCTONUUBOCTD, .
MaTeMaTH4ECKUi IK(V)-23.¥9 KpUTepus YCTOMYHMBOCTHU
OLICHMBATh AHAJIUTHYECKH WIIN
armapar JJis CAY, KiaccuuKaIus
ONpEeNeNATh SKCHEPUMEHTATBHO
(opmanuzanmmy, KpPHUTEPHEB.
MOKa3aTean KadyecTBa CHUCTEM
aHaIM3a U AnreOpanueckue KpHUTEpUH
ABTOMATHYECKOTO yIIPABICHUS .
BBIPAOOTKH YCTOIYHBOCTH.
peueHus 3Haer METO/BI aHanuza | Ilonstue YCTOMYHUBOCTH
TTK(Y)-23.39 YCTOWYUBOCTH M pacdera | cucteM ympasieHus. Obmiee
’ MOKa3aTeJel KadecTBa CHCTEM | YCIIOBHE YCTOHYUBOCTH

ABTOMATUYCCKOT'O YIIPABJICHUA

mmaerHelx CAY. ITlonsrue




KPUTEpUsl  YCTOHYMBOCTH
CAY, KJIaCCU(UKATINS
KPHUTEPHEB.
Anrebpandeckue KpHUTEPHU
YCTOWYUBOCTH.
Bnameer mogxomamu BbIOOpa u | YCTpoiicTBo, MIPUHLINIL
COCTABJICHUSI CXEM BKIIOYCHUS | NEUCTBHA obnactb
OCHOBHBIX NEKTPUUCCKHUX | MIPUMEHEHHS u
MK(Y)-23.B10 | snementoB ACY Ha OCHOBaHHMH | XapaKTEPHCTHKH
Ka4eCTBEHHOTO U | aCHHXPOHHOTO JBHIaTEIsl.
KOJIMYECTBEHHOTO aHaIN3a MX
XapaKTepUCTUK
Ymeer OCYILECTBIIATh Ha | YCTpOWHCTBO, MIPUHIUII
OCHOBaHHHU aHaiM3a | AeHCTBUS obJactb
TpeOOBaHUIT M XapaKTEPUCTUK | MPUMEHEHHS u
[K(VY)-23.Y10 | Bebop,  pa3paboOTKy  CXeM | XapaKTepHCTHUKU
BKJTIOUCHNS W OKCIUTYaTallMI0 | CHHXPOHHOTO JBHUIATEIS.
IEKTPUUECKUX JJIEMEHTOB
ACY
3Haer JIOCTOMHCTBA n | TaxoreHepaTtopsl, NPUHIUII
HEJIOCTATKH OCHOBHBIX | JAEHCTBUS, JOCTOMHCTBA H
HK(Y)-23 310 QJICKTPUUCCKUX 9JICMCHTOB HCIOCTAaTKH.
ACY nmnpenHa3Hau€HHBIX IS
npeoOpa3oBanust  (HU3NIECKHUX
BCJIMYMH U CUT'HAJIOB
Bnaneer wmeromamu cuHTe3a, | OueHka KavyecTBa u
TK(Y)-23.B12 aHaJII:I3a KayecTBa U | ycTOW4MBOCTH  IHU(POBBIX
YCTONYUBOCTH HU(POBBIX | CHCTEM yNpaBICHHUSI.

CUCTEM YyIpaBiieHus Ha OBM

3HaeT METONBI CTPYKTYPHOTO U

CuHTe3 KOMIICHCAITMOHHBIX

IMK(VY)-23.312 | mapaMeTpHUIecKoro CUHTE3a | PETYJIATOPOB UPPOBBIX
IUQPPOBBIX PETYISATOPOB CHCTEM YIIPaBJICHHUS.
Bnangeer ombiToM npumeHeHus | OOHOKpUCTAJIbHBIN
MHKPOTIIPOIIECCOPHBIX ~ CHCTEM | MHKPOKOHTPOJLIEP.
TUTS BeIMoHeHU | [IporpammupoBanne
HCCIIETOBATEIbCKIX MHUKPOKOHTPOJIICPOB u
TIK(Y)-24.B1 A ’ POKOHTPOJLIEP
TEXHOJIOTHUECKUX M TYCKO- | CpPeACTBA U1 CO3JaHUA H
HaJTaJI04YHBIX paboT B 00JACTH | OTIAAKH MPOTPAMM.
npodeccnoHanbHOM
JICSITETIBHOCTH.
Crioco0eH OIeHUTh [TocnenoBaTreabHOCTD
MePCIEKTUBEI ab0TBl  MHKPOIIpOLieccopa
p YmMmeer HCII0JIb30BAThH ul|P pPoTport pa
pa3BUTHSA Ha  TpUMepe  THUIOBOH
aJanTHPOBAThH
(huzndeckux KOMaH/Ibl (c
MHUKPOTIPOIIECCOPHBIE CHUCTEMBI
YCTaHOBOK U s HCCIIE TOBATELCKIX HCTIOJIb30BaHUEM
CUCTEM IK(Y)-24.Y1 > | yIpOLEHHBIX CTPYKTYPHBIX
ABTOMATH3MPOBAHH TEXHOJOTHHCCIIX 4 TYCKO™ | oy oy CTpoO¥icTBa
M[K(Y)-24 P HaJAZOYHEIX Pa0bOT B 0O0;acTH yerp
OT0 yTIpaBIICHHUS, . yIpaBieHus, apu(pMeTHKO-
npogeccHoHaTbHOMN o
HCIIOJIb30BaTh JIOTHYECKOT0 yCTPOMCTBAa U
JIESITETIBHOCTH. o
COBpPEMEHHBIE TUTIOBOI1 CTPYKTYPBI
JIOCTHXKEHUSI B MHUKPOTIPOIIECCOPA).
HAay4HO- MukporporiieccopHas
HCCIIEI0BATEIbCKH cucrema, MOHATHS,
X paboTax 3HaeT OCHOBHBIE TEHICHIHH | CTPYKTYpa, OCHOBHBIE
ITK(Y)-24.31 Pa3BUTHS MHUKPOIIPOLECCOPHBIX | IPUHLUMIIBI  OpraHU3alLyu.
noacucrteM ACY TII. Onpenenenue
MUKpPOIpOIeccopa,
MUKPOKOHTPOJLIEPA.
Bnaneer ocHoBHbIMH | [IpoBepka a/IeKBaTHOCTH
MOAXO0AaMHU " METOaMH | JIMHEWHOTO AQBHEHUS
TIK(Y)-24.B2 X0 A P
OpraHM3aIn npoBeneHus | perpeccur.  OcobGeHHOCTH

TCOPETUYCCKUX )48

[I®D npu pasHOM umcne




OKCIICPUMCHTAJIbHBIX

napajijyicJibHbIX OIBITOB

UCCIIEIOBAHMI
CraTucTudeckue  METOJBI
YMeeT NpUMEeHSTh HOTy4CHHBIE
MK(Y)-24.Y2 | 3Hanus K peleHno TIOCTPOCHHA JIMHAMIHECKHX
KOHKPETHbIX 38124 MOJeNed  MPOMBIIIICHHBIX
00BEKTOB YIIPABIICHHSI.
3HaeT OCHOBHBIE TOAXOABI M | CTaTHCTHYECKWE  METOZbI
METOJIBI HAaYYHBIX | IIOCTPOCHUS AWHAMHYECKHUX
IMK(Y)-24.32 | uccnenoBanmii B 00JacTu | MoAeneil  IPOMBIIUICHHBIX
npodeccroHabHOI 00BEKTOB YIPABICHHS.
JIeSITETIbHOCTH
Brnaneer cratucTudeckuMu | CTaTHCTUYECKHE  OLECHKHU
METOAaMU MOCTPOCHHMS | KauecTBa pabOTBI CHUCTEM
IIK(Y)-24.B4 | craTudeckuxX M JWHAMHUYECKUX | aBTOMATHYECKOTO
Mozenein MIPOMBILIUICHHBIX | yIPaBICHUSL.
00BEKTOB
Peanuzanus skcnepumeHTa.
Pacuer ommbKku, omnbIiTa
(mucnepcun
BOCIIPOM3BOIUMOCTH).
Ymeer aHAIN3UPOBATH
BapUaHTHl IIOMCKA  PEIICHUS Pacqe:T Ko3(dmumenTOR
[MK(V)-24.Y4 | TeXxHHYeCKHX 3alad B YCIIOBHIX HHHSHHOFO. YPaBHEHHA
HEOIPEICICHHOCTH perpeccun:  unes  MHK,
CTaTUCTUYECKUMU METOAaMHU METOMHKA COCTABIICHIA
CHUCTEMBI HOPMAaJIbHBIX
YpPaBHEHHH IO  MaTpule
IUIAHUPOBAaHUSI M TaOJuIe
HaOIIOACHUH
ITocTpoenue MaTpHIL
TUTAaHUPOBAHUS MIOJTHOTO
(haKTOPHOTO SKCIEPUMEHTA
THIA 2n. CaoiicTBa
MaTpHIBI TUTAaHUPOBAHUS
[I®D tuna 2n. Beruncnenue
KO3 PHUINECHTOB JMHEHHOTO
YpaBHEHMsI pErpeccuu 10
wianam [1®3 tuma 2n.
3HaeT MareMaTudeckuil | Peanusanus skcrnepumeHTa.
IMK(Y)-24.34 | anmapar Teopum BepositHOocTeil | Pacuer  ommbOku, omnbiTa
1 MaTeMaTU4YeCKOl CTAaTUCTUKN | (IUCHEpCUH
BOCTIPOH3BOANMOCTH).
Pacuer KOX(PHUIIECHTOB
JMHEHHOTO ypaBHEHUS
perpeccun: uaes MHK,
METOJIUKa COCTaBJICHUS
CHCTEMBI HOPMAaJIBHBIX
YpPaBHEHUH 10  MaTpule
IUTAHUPOBaHUA U Tabnuie
HaOJroIeHUIT
Biageer onbITOM IPUMEHEHUS OIHOKPHUCTATBHBIN
CHCTEM MHKPOIIPOLIECCOPHOTO MHUKPOKOHTPOJLIEP.
YIPaBIECHUS JUISI BBITTOTHEHUS ITporpammupoBanue
TTK(Y)-24.B5 HCCIIEI0BATEIBCKUX, MHUKPOKOHTPOJIIEPOB u
TEXHOJIOTHUECKUX U ITyCKO- CpeicTBa Il CO3JaHHUs U
HaJlaJIOYHBIX paboT B o0nacTu OTJIaZIKH POTPaMM.
npoQeCcCHOHATBHOM
JIeSITEIbBHOCTH
YMeer ucnons3oBaTh U IMocnenoBareabHOCTD
a/1alITUPOBATH CUCTEMBI paboTel  MHKpompoleccopa
I[IK(Y)-24.Y5 | MHKpONPOIECCOPHOTO Ha rnpuMepe TUIIOBOM
YIpaBICHUS IS KOMaH/IbI (c
HCCIIEIOBATEIBCKUX, HCTIONBE30BaHUEM




TCXHOJIOTMYCCKUX U IIYCKO-

YIPOIIEHHBIX CTPYKTYPHBIX

HaJTaJIOYHBIX paboT B 00JaCTH cXeM yCTpOMCTBa
npodeccnoHaTbEHOM yIpaBlieHus, apru(hMeTHKO-
JESATEILHOCTH. JIOTHYECKOTO YCTPOHCTBA H
TUIIOBOU CTPYKTYpbI
MHKPOIPOIIECCOpa).
MukponpoueccopHas
cucreMa MOHATHSA
3HaeT OCHOBHBIE TEHICHIINHA i i
ASBITHSL CHOTOM CTPYKTYpa, OCHOBHBIE
ITK(Y)-24.35 Mniponpoueccopﬂoro OPUHLMIIEL  OpraHu3aluu.
yHpaBJICHIS Onpenenexnue
MHUKpOIpoleccopa,
MHUKPOKOHTpPOJLIEPA.
OnepalMoHHbIH  YCHITUTENb
Brnageer uHCTpyMEHTalIbHBIMU (ompenenerue, napamerpe,
TIPOIIICHHAS
CpencTBaMu oopMIIeHHS ymp
€3y/TbTATOB C HCTIONMB3OBAHIEM | o boo HTHAT cxema,
JIIK(Y)-1.B1 pesy . | o6o3nauenue). OCHOBHBIC
CpeACTB BBIYHCIIHTEHLHOMN
CXEMBI BKITFOUCHHS
TEXHUKA u O(HUCHBIX
TeXHOTOMHIA OTIEPAIIMOHHOTO  YCHIIUTEIS
(cxeMmpl,  mapaMeTpel ¢
BBIBOJIOM 3aBUCHUMOCTEH).
OmnepalMoOHHBIN YCHIINTENh
(ompexneneHue, mapaMeTpsl,
IIPOLICHHAas
Buageer IpYUeMaMHu yrport
COCTABNEHHS CXeM BKIIOUEHHS | o Do CHTHAA cxema,
JTIK(Y)-1.B2 obo3HaueHue). OcHOBHBIE
OCHOBHBIX QJICKTPHUUCCKUX
semertos CAY CXEMBI BKITFOUCHHS
OTIEPAIIMOHHOTO  YCHIIUTEIS
(cxeMpl,  mapaMeTpel ¢
C 6 BBIBOJIOM 3aBHCHMOCTEH).
ocoOeH
BBIIOHSTE DACHET Omuncate Bce M3BECTHBIC
- gBaHPIe CXEMBl M PEXHUMBI PabOTHI
I opr aMMgo YCHIINTENBHBIX KacKaJoB Ha
TEXHE%CKHX OUIOJIIPHBIX TPAH3UCTOPAX;
IEPEUYUCIIUTDh ux
cpencts ACY TIl u YMeeT NpoeKTUPOBATh CXEMBI P i
ACHU B BKJIIOUYEHUS OCHOBHBIX | *0C TOMHCTBA M HEAOCTATIH,
AIIK(Y)-1.Y2 J1aTh HOSICHEHMUS 0
HIK(Y)-1 |cooTBeTcTBUH C JNEKTPUYECKUX 3JIEMEHTOB
TeXHITECKIM CAY MPUMEHUMOCTH KaXJO0ro U3
3a/[aHAEM C HUX TIpU TMPOCKTUPOBAHUUN
S YCTpOHCTB yIpaBJeHus,
CTAHApTHBIX npeoOpa3oBaHus u
cpercTs nepenadyd  3JIEKTPUIECKUX
p CHTHAJIOB.
aBTOMAaTH3alNN
S — [IpeobpazoBatenn Ha
OTIEPAIIMOHHBIX YCHIIMTEISX
(muddepenuupyromme u
HHTETPUPYIOILHE
N YCTpOMCTBa,
3HaeT yCTPOWCTBO, MPHHIIUII
N npeoOpazoBarenu
JACUCTBUA, CXCMbI BKIIOYCHU,
HalpsKEHUE-TOK n TOK-
THUIIOBBIE XapaKTEepUCTUKH,
HampsukeHue). WX cxemsl,
ATIK(Y)-1.32 | Bunsr MaTeMaTU4eCKOIO N
PUHINAT JeUCTBYS,
OTIMCAHUS OCHOBHBIX
XapaKTepUCTUKU (c
JNEKTPUIECKUX 3JIEMEHTOB
ACY BBIBOJIOM (bopmy) u
NPUMEHEHHE B YCTpOICTBaX
yIIpaBJICHUs,
npeoOpa3oBaHus u
nepenadyd  3JIEKTPUUECKUX
CHUT'HAJIOB.
Brnaneer omsitoM mpumenenus | Lludpo-anamorossie 51
AIK(Y)-1.B3 | DBM  jgna  ympaBieHHs W | aHAJOrO-IH(pOBEIe
00paboTKn nH(popManuy; | nmpeoOpa3oBaTenu




yCcTpoHCcTBaMU COTIPSDKEHUS
W3MEPUTEIILHON armapaTypbl ¢
OBM, BKIIO4Yas JaTYMKH

(ompenenenus,

0003HaYCHHS, TTPUHIIHIT
paboTHI, MIPUMEPBI
peanu3aliu U NpPUMEHEHUES
B YCTPOMCTBaX yIpaBiCHHS,

npeoOpa3oBaHusL u
mepenadd  3IEKTPUIECKUX
CUTHAJIOB).
Bnaneer wmeromamm BeIOOpa | HaszBath osrambl  cuHTE3a
ITOPUTMOB ynpaBjieHus, | oqHOKOHTYpHbIX CAY 1o
JUIK(Y)-1.B4 o0ecrieunBaOUX  3aJaHHBII | OTKIOHEHHIO.
ITOPUTM  (PYHKIIMOHUPOBAHUS
MIPOEKTUPYEMOH CHCTEMBI
ABTOMATHYECKOTO yIPaBICHUsI
Ymeer coctaBiATh | Kakoe ycioBue 3an0XkKeHO B
AITOPUTMHUYECKHE OCHOBY CHHTE3a
CTPYKTYPHBIE CXeMBI CHCTeM | KoMOmHHpoBaHHBEIX CAYVY.
ATIK(Y)-1.Y4 | aBTOMaTHdecKkoro ympasieHus, | Pemenne 3amaum cuHTE3a
PeaTN3yOIIIX pa3nuuHble | KOMOMHUPOBaHHBIX CAY.
(yHKIIMOHATBHBIE — TPUHIUIIBI
yIIpaBICHUS
HasBate 3Tambl  cuHTE3a
onHOKOHTYpHEIX CAY 10
3HaeT (yHKIMOHAJIBHBIE | OTKIOHEHHIO.
JUTK(Y)-1.34 TPUHLUIIBI _ moctpoeHus Kakoe ycnoBue 3a105xeHO B
aBTOMAaTHYECKON CHUCTEMBI | OCHOBY CHHTe3a
YIPaBJICHUS koMOuHUpoBaHHBIX ~ CAY.
Pemenne 3amaum cuHTE3a
KoMOuHIpoBaHHEIX CAY.
OnepalvoOHHBIA  YCHIIUTEND
(ompenenenne, mapameTpsl,
Brnaneer CPEICTBaMHU | YNpOIIEHHAs
odopmiteHns pE3yIbTaTOB | SKBUBAJICHTHAS cxema,
ATIK(Y)-1.B7 | mMepennii ¢ ucmonb3oBaHueM | obo3HaueHne). OCHOBHEBIE
CPEICTB BBIYHMCIIUTEIBHOM | CXEMBI BKITFOUCHHUS
TEXHUKH OIEPALlMOHHOTO  YCHIIUTENS
(cxembl,  mapaMeTpel  C
BBIBOJIOM 3aBUCHUMOCTEH).
OmneparioHHbI  yCHITUTEh
(ompenenenue, mapameTpsl,
Bnaneer HaBbIKaMu | O PO CHHaA
SKBUBAJICHTHAS cxema,
JTIK(Y)-1.B8 COCTABIICHIS CXCM BIGHOHCHIA obo3HauyeHue). OCHOBHBIC
OCHOBHBIX EKTPUUECKUX
3JIEMEHTOB CHCTEM M3MEPEHHS CXCMbI PIUTIOTCHHA
OTIEPAIIMOHHOTO  YCHIIUTEIS
(cxempl,  mapaMeTpel ¢
BBIBOJIOM 3aBUCHUMOCTEH).
OnmcaTte BCE H3BECTHHIE
CXEMBI M PEXUMBI PabOTHI
YCHJIUTEIbHBIX KacKaJOB Ha
OHIIOJIIPHBIX TPAH3UCTOPAX;
MEPEYHUCIUTh ux
YMeeT NpoeKTUPOBaTh CXEMBI
JIOCTOMHCTBA W HEIOCTaTKH;
ATIK(Y)-1.Y8 BIUTHOHCHHA OCHOBHBIX J1aTh MOSICHEHHUS 0
JNEKTPUIECKUX 3JIEMEHTOB
CHCTOM M3MEpeHs NPUMEHUMOCTH Ka)JO0ro u3
HUX TIPH MPOEKTUPOBAHUU
YCTpOHCTB yTIpaBJIeHUs,
npeoOpa3oBaHus u
nepenadyd  3JIEKTPUYECKUX
CUTHAJIOB.
JIIK(Y)-1.38 3Haer ycrpoiictBo, mnpuHnmI | {udpo-anamorosse u

)IeﬁCTBPIH, CXEMBI BKIIIOUCHH,

aHaJIoro-1U(pPOBHIE




THIIOBBIC
BUbI
OITMCaHUsA

XapaKTCPUCTHUKU,
MaTeMaTH4YCCKOTO
OCHOBHBIX

3JIEMEHTOB CUCTEM U3MEPECHUA

npeoOpa3oBarTenu

(ompeneneHwus,
0003HaYCHHS, TIPUHIIHIT
paboTsl, MIPAMEPHI

peanu3alu U NPUMEHEHUES
B YCTPONCTBaX yIpaBiCHUs,
npeoOpa3oBaHusL u
nepenadyd  3JIEKTPUYECKUX
CUTHAJIOB).

JUICK (Y)-2

Cmocoben
MPUMEHSTH 3HAHUS
TEOPUU U MPAKTUKU
ACY TII,
BKJTFOYAFOII[HE
MaTreMaTHYecKoe,
uHpopManmoHHoOe,
AITOPUTMHUYECKOE
Y TEXHHUYECKOE
obecrieueHus s
obcmyKuBaHUS U
MPOEKTUPOBAHHUSI
ITHX CHUCTEM B
COOTBETCTBHH C
3a1aHHBIMU
TpeOOBaHUSIMH U
YCIIOBUSIMU

JITICK(Y)-2.B3

Bnaneer
METOJUKAMU

CYILLECTBYIOLIMMH
HACTPOUKH,

HaJlaJIK1, UCIIBITAHUH PHOOPOB
KOHTpois u ympasieHus ACY
TII snepHBIX BSHEPrETHYECKUX

YCTaHOBOK

HpOMI)IIlIJ'IeHHI)Ie METOAbI

U3MEpEeHust JIaBJICHUS.
W3noxuts NPUHINT
JieficTBUS MPUMEHSEMBIX IS
U3MEepeHust JIaBJICHUS
npeobpa3oBareneit

nedopManuu. [Iposectn
CpaBHUTEJbHBIN aHaJINu3
METPOJIOTHYECKUX

XapaKTEPUCTUK cepuiiHoO
BBIITyCKAaEMBIX JIATINKOB
JIaBJICHUS. W3noxurs
JOCTOHMHCTBA u ux
HenocTtaTku. CoBpeMeHHBIE
nyTH TIOBBIIICHUA
METPOJIOTHUECKUX

XapaKTCPUCTHUK JaTYUKOB
JaBJICHUA.

JITICK(Y)-2.Y3

YMmeer BBIOMpaTh  MPHOOPHI
KOHTPOJISI ¥ YIpPAaBICHHUA B
COOTBETCTBHH C TEXHHYECKUM
3aaHNEM Ha TIPOCKTHPOBAHHUE
ACY TIT SIIEPHBIX
9HEPreTUUECKUX YCTAaHOBOK

[IpompbleHHbIE METO/IbI
U3MEpPEHUs]  TEeMIIEpaTyphl.
OnucaTh  NPUHOMIBL  HUX
IEUCTBHUS u
METPOJIOTHUECKHE
xapaktepuctuku. IlpoBectu
CpaBHUTEJIbHBIN aHAIN3
JIaHHBIX METO/0B. M3I0XUTH
JIOCTOMHCTBA u ux
HEIOCTATKU. Obnacts
npumenenus. CoBpeMeHHbIE
yTH MOBBILIEHUS ux
METPOJIOTHUECKUX
XapaKTePUCTUK JIATYUKOB
TEeMIIEpaTyphl.

3Haer ocHOBBI |[IpoMbIIeHHBIE METOJBbI
(hyHKIIMOHMPOBAHUS TNPHOOPOB |M3MEPEHUS JIaBIICHUSL.
koHTposst u ynpasineHuss ACY |M310XKUTH MIPUHLUII
TII spepHBIX SHEPreTUUYECKUX |IEHUCTBUS NPUMEHIEMBIX IS
YCTaHOBOK HN3MEpPEHUS JTaBIICHUS
npeobpa3oBareneit
nedopmanuu. IIposecTu
CPaBHUTEIbHBIN aHanmu3
JIICK(Y)-2.33 METPOJIOTHUECKUX 3
XapaKTEePUCTHK CepuitHO
BBIITYCKaEMBbIX JIaTYNKOB
JIaBJICHUSI. N3noxuts
JIOCTOMHCTBA u nux
HemoctaTtku. CoBpeMeHHBIE
IyTH TTOBBIIIICHUS
METPOJIOTHYECKUX
XapaKTePUCTHK JTATYNKOB
JTABJICHUSI.
JIICK(Y)-2.B5 Brnaneer CYIECTBYIOWIMH [TpomsImieHHBIE METOIBI
METOAMKAMU HACTPOMKH, |[M3MEPEHHUs]  TeMIepaTyphl.




HAJIQJKH, UCIIBITAaHUIA MPUOOpoB |OnucaTte  MPUHIUINBL  UX
KoHTposst u ynpasineHus ACY |medcTBus u
TII 1pou3BOACTB  SIAEPHOTO |METPOJIOTHUECKHUE
TOIUTMBHOTO IIHKJIA xXapakTepucTuku. [IpoBecTn
CpaBHUTEIbHBIN aHaJINu3
JAHHBIX METOJOB. V3II0KHUTH
JIOCTOWHCTBA u ux
HEJOCTaTKH. Oobnacts
npuMeHeHus. CoOBpeMEHHBIC
MyTH TOBBIIIICHUS ux
METPOJIOTHYECKUX
XapaKTePUCTHK JATYNKOB
TEeMIepaTyphI.
Ymeer BeIOMpaTh  mpubopsl |[IpoMEBIIIICHHBIE METO/IBI
KOHTPOJSI W YHPABICHUS B |MU3MEPEHUS YPOBHS JKHAKHX
COOTBETCTBHH C TEXHHUYECKUM (U CBIITyINX BEIIIECTB.
3amaHeM Ha MpoekTHpoBaHue |Omucarth TIPUHITHAIIEL
ACY TII TIPOM3BOJICTB |ICHCTBUSA u
SIIEPHOTO TOIUTMBHOTO ITUKJIA METPOJIOTHIECKHE
JTCK(Y)-2.Y5 XapaKTePUCTUKHI JAHHBIX
METO/OB. IIposectu

CpaBHHTeJ’ILHbeI aHaJIu3 HX
JOCTOMHCTB M HCIOCTATKOB.

VYka3ath 00J1aCcTh
MIPUMEHEHUS
paccMaTpUBaEMbIX JATYHKOB.
3Haer ocHOBHI |[IpoMbInTeHHBIE METO/IbI
(hYHKIMOHHPOBAaHUSA TPHOOPOB |M3MEPEHUS MacCcOBOrO
KoHTpost u ympaeineruss ACY [pacxoma >KHAKOCTH W Tasa.
TII mpousBoacTB  siaepHoro |Omucath MIPUHLIMIIBI
TOIUIUBHOI'O LIUKJIA JIeWCTBHUS i
JIICK(Y)-2.35 METPOJIOTHIECKUE
XapaKTePUCTUKHU JTAHHBIX
METO/OB. IIposectu

CpaBHHTeJ’ILHbeI aHaJIu3 HX
JOCTOMHCTB M HCIOCTATKOB.

VYka3aTb o0acTh ux
MPUMEHEHHS.
3anucath YpaBHEHHUS
HEHUTPOHHOU KUHETUKH
SOEPHOTO  peakTopa B
Crioco6en TOYEYHOM  NPUOIIDKEHUH.
HpHMEHSTS 3HAHHS Omnpenenuts 1o HUM
0 TEXHOJIOTHYECKUX TEPEAATOHHYIO (byHKHHKV)
mporeccax u peakTopa ¢ yueToM OjHOi
anmapaTax yCpeaHeHHOH IPpYIIIBI
STEPHOTO samas/biBaloInX
TOIUIMBHOIO 1IMKJIA, Bnageet meTonamu EGOPCI:TTI;ZE::' CTpYKTYPHYIO
3HAHUSA O MaTEeMaTHYECKOTO
cxemy yIpaBIeHUs
JTMCK(Y)-3 ;ﬁgsggfxax B JTICK(Y)-3.B3 yr?;[;;;ep:;;injaﬁf;;}iM MOIIHOCTBIO peakTopa
peakTopax s STICPHBIX SHEPTETHIECKUX BBOP-1 0(30' Omicars
B3auMoJieiicTBUE 6510K0B
pa3paboTkn ux YCTaHOBOK AKHIL. APM-5, POM-2,
MaTEeMaTHYECKOTO SICP.
Eggggﬁ:;:ﬂuenm Jluneiinas u peneiinas CAY
{CCITe TOBAHM 1 MOIITHOCTH peaxTopa.
POCKTHPOBAHHA IIpencraButh CTPYKTypHBIE
ACY TII CXEMBI CAY. Hatp
OTIHICaHWe JIIeMEHTaM
CTPYKTYPHBIX cXeM
JUHEMHOH W peselHol

CAY.




Cucrema aBapuiiHO’
3amuThl  peakTopa BBDOP.
Ormucath PEKUMBI

aBapuifHOH 3ammTel BBOP-
1000: A3, I13-1, I13-2.

JIICK(Y)-3.Y3

Ymeer pa3pabaTbIBaTh
MaTeMaTHIecKoe obecreueHne
aBTOMATH3MPOBAaHHBIX CHUCTEM
YIIpaBICHUS ANCPHBIMU
SHEPreTUUECKIMHU YCTaHOBKAMHU

CocTaBUTh  CTPYKTYPHYIO
cxemy YIIPaBICHUSA
MOIIHOCTBIO peakTopa
BB3P-1000. Omnucatb
B3auMojieiicTBue  OJIOKOB
AKHII, APM-5, POM-2,
OI'CP.

Jluneitnas u peneitnas CAY
MOIITHOCTH peakropa.
ITpencTaBuTh CTPYKTYpHBIC

CXEMBI CAY. Jatb
OIMCaHHe 3JIeMEHTaM
CTPYKTYPHBIX cXeM
JUHEMHOH W peneiHoi
CAY.

Cuctema aBapuitHOH
3ammTel  peaktopa BBOP.
Omnucats PEXXHUMBI

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

JITICK(Y)-3.33

3Haer MaTeMaTHYECKOe
OIIMCAaHUE SHEPreTUYECKUX
YCTaHOBOK KakK
TEXHOJIOTMYECKUX 00BEKTOB
YIPaBJICHUS u

TCXHOJIOT'MYCCKUX MPOLICCCOB

CocTaBUTh  CTPYKTYPHYIO
cxemy YIpaBIeHUSA
MOIITHOCTBIO peakTopa
BBOP-1000. Omnucatb
B3aUMOJICIHCTBHUE 6s10K0B
AKHII, APM-5, POM-2,
OI'CP.

Cuctema aBapuitHOI
3ammTel  peaktopa BBOP.
Omnucats PEXXHUMBI

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

JITICK(Y)-3.B4

Bnaneer METOJIaMH
MaTEMaTUYECKOTO

MOJIETTUPOBAHUS CHCTEM
ynpasiieHuss U 3amutel ACY
TII mpou3BOACTB  SAEPHOTO

TOIINIMBHOTI'O ITUKJIAa

3anucaThb YpaBHEHHSA
HEUTPOHHOU KUHETUKHU
SJIEPHOTO  peakropa B
TOYEYHOM  NPUOIIDKCHUH.
Onpenenurs o HUM
NepelaTouHylo  (YHKIIHIO
peakTopa C y4eToM OJHOMU
YCPEHEHHOU TPYIIIbI
3ara3/pIBAIOIINX
HEUTPOHOB.

CocTaBUTh  CTPYKTYPHYIO
cxemy yIpaBIeHUs
MOIITHOCTBIO peakTopa
BB3P-1000. Onucatb
B3aUMO/IeiicTBHE 6510K0B
AKHII, APM-5, POM-2,
OI'CP.

Jluneiinas u peneitnas CAY
MOIIHOCTH peaxTopa.
IIpencraButh CTPYKTypHBIE

CXEMBI CAY. Hatp
OTIHCaHWe JIIeMEHTaM
CTPYKTYPHBIX cXeM
JUHEMHOH W peselHol
CAY.

Cuctema aBapuiiHOU




3amuTel  peakropa BBOP.
Ormucath PEKUMBI
aBapuitHoW 3amuTel BBOP-
1000: A3, T13-1, I13-2.

JIICK(Y)-3.V4

VYMmeer pa3pabaThIBaTh
MareMaTudeckoe obecneyeHne
ABTOMATH3HPOBAHHBIX  CHUCTEM
yIIpaBJICHHUS
TEXHOJIOTUIECKUMHU
TPOIIECCaMH TIPOU3BOJICTB
SIZIEPHOTO TOTUTMBHOTO IUKJIA

CocTaBUTh  CTPYKTYPHYIO
cxemy YIIpaBIICHUSA
MOIITHOCTBIO peakTopa
BB3P-1000. Omnwucats
B3auMojieiicTBue  OJIOKOB
AKHII, APM-5, POM-2,
OI'CP.

Jluneitnas u peneitnas CAY
MOIITHOCTH peakropa.
IIpencraButh CTPYKTypHBIE

CXEMBI CAY. Jatb
OIIMCaHHe 3JIeMEHTaM
CTPYKTYPHBIX cXeM
JUHEMHOH W penelHoi
CAY.

Cucrema aBapHuilHON
3ammTel  peaktopa BBOP.
Onucats PEXHUMBI

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

JIICK(Y)-3.34

3Haer MaTeMaTHIeCcKOe
OIIMCaHHe 9HEPreTHIECKUX
YCTaHOBOK KaK
TEXHOJIOTHYECKUX 00BEKTOB
YIIpaBICHUS u
TEXHOJIOTUYECKUX  IIPOILECCOB

AACPHOTO TOIIJIMBHOI'O IUKJIA

CocTaBUTh  CTPYKTYPHYIO
cxeMy yIpaBleHUs
MOIITHOCTBIO peakTopa
BB3OP-1000. Omnucatb
B3aUMOJICIHCTBHUE 6510K0B
AKHII, APM-5, POM-2,
OI'CP.

Cucrema aBapHuilHON
3ammTel  peaktopa BBOP.
Onucats PEXHUMBI

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

JUICK(Y)-4

Cnocoben
MPUMEHSTH
MOJYyYCHHBIC
3HAHUS B 00JaCTH
AJIEKTPOHUKH U
aBTOMATHUKHU JJIS
MPOCKTHUPOBAHUS
HOBBIX
TEXHUYECKUX
CPEICTB CUCTEM
ABTOMATH3HPOBAHH
Oro yIpaBIICHUS

JUICK(Y)-4.B2

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

Tumel afanTHBHBIX CHUCTEM,
nx 0coOEHHOCTH M 00JacTH
MIPUMEHEHUS
(3KcTpeMasnbHbBIE  CHCTEMBI,
CHCTEMBl  C  JTaJOHHOU
MO/IETIBIO, CHCTEMBI  C
MIEPEMEHHOM CTPYKTYpOit).
Bo3moxHocTn
MHBapUAHTHOTO yIPaBJICHUS
B OJHOMEpPHBIX CHCTEMax,
KOMOWHHPOBAHHBIX
CHUCTEMaX, MHOTOCBSI3HBIX
cucTeMax.

ABTOHOMHOE YIIpaBJICHHE B
MHOTOCBSI3HBIX ~ CHCTEMax.
puHumn
JIByXKaHaJIbHOCTHU.

JITICK(Y)-4.Y2

YMeer mNpoBeCTHM CHHTE3 U
aHamu3 aJanTHBHON CHUCTEMBI
YIPaBJICHUS B
KBa3UCTALlMOHAPHOM PEKUME

TuIbl aganTUBHEIX CHCTEM,
HX 0COOEHHOCTH M 00jacTu
MPUMEHECHUS
(3KCTpeMasbHBIE CHCTEMEI,
CUCTEMBI C  DTaJIOHHOH
MOJIENBIO, CHCTEMBI c
MEPEMEHHOH CTPYKTYpOit).

JIICK(Y)-4.32

3HaeT agaianM3a o
CHUHTE3a JIMHEUHBIX
MHOTOCBA3HBIX CUCTEM

METObI

ABTOHOMHOE YIIpaBJICHUE B
MHOTOCBSI3HBIX ~ CHCTEMax.
[Tpunnun




JABYXKAaHaJIbHOCTH.

JITICK(Y)-4.B6

Brnaneer metomamu 00paboOTKH
HH(POPMALIUY, MOCTYMAOUICH C

KOHTPOJIbHO-U3MEPHUTEIBHBIX
npuOOpPOB,
COCTOSIHUS TIPHOOPOB

JUArHOCTHUKH

[poMbInnieHHBIC METOJIbI
M3MEPEHUS 00BEMHOTO
pacxona uakoctd. Onwmcath

TIPUHITHITHI JICHCTBHS i
METpPOJIOTUYECKUE

XapaKTePUCTUKU JTAaHHBIX
METOO0B. IIpoBectu

CPaBHHUTENIBHBIH aHaIM3 UX
JIOCTOMHCTB W HEJOCTATKOB.
VYkazath 0071acTh IPUMEHEHHUS
paccMaTpUBaeMbIX JATYHUKOB.

[TpomeiIeHHbIE METO/IBI
W3MEPEHHsT YPOBHS JKHIKUX U
crimyunx BemecTB. Ommcath

TIPUHITHITBI JICHCTBHS i
METpPOJIOTUYECKUE

XapaKTePUCTHKU JTAaHHBIX
METOJOB. IIpoBectu

CPAaBHUTEIBHBI aHAMM3 HX
JIOCTOMHCTB W HEJOCTATKOB.
VYka3aTh 0071aCTh IPUMEHCHUS
paccMaTpUBaEeMBbIX JaTYUKOB.

JITICK(Y)-4.Y6

Ymeer nono6paTh JaTYHK C
CEHCOpPHBIM IIpeoOpa3oBaTeseM,
YIOBIETBOPSIOIINM
TpeOOBaHUSAM
AaBTOMATH3HPYEMOTO
MPOM3BOJICTBA; TIOAKIIOYATh

I (pOBBIE JATIUKU K
JIOKAJIbHEIM ceTIM 1 OBM;
a/1alTHPOBATh
MHTEJUIEKTyaIbHbIE TATYUKH K

[TpoMbIneHHbIE METOIBI
H3MEepeHust MacCcoBOTr'0
pacxoda KHIKOCTH U Trasa.
Omnucatb TIPUHITHAITEL
IEUCTBHUSA u
METPOJIOTHIECKUE

XapaKTePUCTUKHI JTAHHBIX
METOJIOB. [IpoBectn

CpaBHI/ITeJIBHBIﬁ aHaJIn3 HX
JOCTOMHCTB M HCIOCTATKOB.

JITICK(Y)-4.36

pEeaNbHBIM YCIOBUSM, VYkazatb o0acTh ux
CYIIECTBYIOIIUM Ha MIPUMEHEHUS.
MIPOU3BOJICTBE
[TpoMbInIeHHBIE METOJIbI
U3MEPEHUS 00BeMHOTO

3HaeT THITBl KOHTPOJIBHO-
M3MEPHUTENBHBIX IPHOOPOB,
MPUHIUI WX AEHCTBUS,
JIOCTOMHCTBA, HEAOCTAaTKH 1
cdepsl IPUMEHEHHS B SIIEPHBIX
SHEPTeTHUECKUX YCTAaHOBKAX

pacxonaa xuakoctu. Omnucarb
NPUHIUIE ~ JICWCTBUS U
METPOJIOTHIECKUE
XapaKTePUCTUKHI JTAHHBIX
METOJIOB. Iposectn
CPaBHUTENBHBIN aHAN3 UX
JIOCTOMHCTB U HEJIOCTAaTKOB.
Ykazatb obnacTb
MMPUMEHCHUA
paccMaTpuBaeMBbIX JaTYUKOB.

JUICK(Y)-4.37

3HaeT TUIIBI KOHTPOJIBHO-
N3MEPHUTENBHBIX IIPHOOPOB,
MPUHIUI UX JeUCTBUS,
JIOCTOMHCTBA, HEJOCTAaTKH U
cepsl IPUMEHEHNS B
MPOU3BOJICTBA AJEPHOrO
TOIJTMBHOTO IIHKJIA

HpOMI)II_HJ'IeHHI)Ie METOAbI
HU3MEpEHUs 00BEMHOTO
pacxona xwuakoctu. Onucarb
NPUHIAIBI ~ JCHCTBUSA U
METPOJIOTUYECKUE
XapaKTePUCTUKH JTAHHBIX
METOJIOB. IpoBectn
CPaBHHUTCNBHBIA aHAN3 HUX
JIOCTOMHCTB W HEIOCTATKOB.
VYkazath obmacth
MIPUMEHEHUS
paccMaTpUBaEMBIX TaTYUKOB

1.2. Ilpumep Guinera:




JK3aMeHAUMOHHBbIN Oniter Ne 1
K eocyoapcmeenHomy dx3amery no Hanpasienuro 14.05.04 «Onexmpornuxa 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 pEaKkTopa B TOUYECYHOM
npubmmxennd. OmpenenuTs M0 HUM TEpelaTOYHYI (YHKIHIO peakTopa C Y4YEeTOM OJHOU
YCPEIHEHHOW TPYIIIbI 3aMa3IbIBAIOIINX HEHTPOHOB.

3. OnepanyoHHBIA yCUJIHMTENb (ONMpEAeICHUEe, MapaMeTphl, YIMPOIIEHHAs YKBHUBAJICHTHAS
cxema, oOo3HayeHue). OCHOBHBIE CXEMbl BKIIIOUEHHUS OMNEPALMOHHOIO YCUIIUTENA (CXEMBbl,
napaMeTpsl C BBIBOJIOM 3aBHCUMOCTEH )

Yr1Bepxaaro:
3aBeayroniuii kKaheapoit - pyKoBOJAUTEb OTACICHUS
Ha npaBax Kadeapsl, J1.T.H. A.I'. T'oproHoB

1.2.1 ITpuMepHbIi EepeUeHb TEOPETUYECKUX BOIPOCOB:
1. JlupakThyeckwe eAMHUIBI IUCHUIUIMHBL «(OCcHO8bl meopuu Ynpasienus @Guauueckumu
VCMAHOBKAMUY:

a. CocraBnenne muddepenunansHoro ypasHenus CAY mno muddepenunanbHbIM
ypaBHeHUsIM 3BeHbeB. Jluddepenunanbupie ypaBHeHHs CAY  OTHOCHUTENBHO
yIOpaBiasieMOM  KOOpAMHATBI M OTHOCUTENBHO CHTHajda  paccorjlacOBaHMsL.
OxapaxTepu3oBatb JuddepeHIaIbHble ONepaTophl JEBBIX M MPABbIX YacTed ITUX
YpaBHEHUM.

b. TIlepenarounas GyHKIHs AMHAMHUYECKOTO 3BCHA!

—  n3o0paxenue nudhepeHIHaATEHOTO YPaBHEHUS 3BEHA,;

— TOHATHE NepeJaTOYHON (PYHKIMU 3BEHA;

— nepenarounble  ¢yHkauu  CAY 1o ynpaBisiolIeMy M BO3MYILAOLIEMY
BO3JIEUCTBUSIM.

Cc. OmnwMcaHue IMHAMUYECKHMX 3BEHbEB U CHUCTEM aBTOMATHYECKOIO YIPABJIECHUS C
IIOMOLIbI0 BPEMEHHBIX XapaKTEPUCTUK. 3a CUET MHCIIOJIb30BAHMSA KaKOrO 3BEHA
MOKHO CHHU3MTh NOPAAOK Ju((EepeHIHaTbHOTO YypPaBHEHUS, ONUCHIBAIOIIETO
JUHAMHKY PEaJIbHOTO 3BEHA. JaTh onucaHue 3TOro 3BEHa.

d. Tlomstue ycroiiumBocTH cucTeM ympasieHus. OOIee YCIOBHE YCTOWYHBOCTH
muHerHbIx CAY. Ilonstue xputepus ycrolunBoctn CAY, knaccupukanus
KpuTepueB. Anredpandeckue KpUTepuu yCTOWYMBOCTH.

[Tpsimble OKa3aTENIN KauyeCTBa CUCTEM aBTOMATUYECKOTO YIIPABIICHUS.

HasBatb aTansl cunTe3a 0fTHOKOHTYpHBIX CAY 10 OTKJIOHEHHUIO.

Kakoe ycrnoBue 3a10)keHO B OCHOBY cHHTe3a KOMOMHUpoBaHHbIX CAY. Pemenue
3a/1a4yl CUHTEe3a KOMOMHNpPOoBaHHBIX CAY.

h. atb ompezerneHHe HENWHEHHOH CHCTEMbI aBTOMATHYECKOTO YIPABICHHS, KAKOBBI

UX 0COOEHHOCTH, Ha3BaTh METO/IbI ONMcaHus HeauHeHHbIX CAY.
2. JlupakTHuyecKue eAMHULBI AMCLHUIUIUHBI «A0anmugnsie cucmembl YRpasieHus.

a. Tumpl ananTUBHBIX CHUCTEM, HX OCOOEHHOCTM U 00JacTH TNPUMEHEHUS
(9KCcTpeMalbHblE CHUCTEMbI, CHUCTEMbl C OJTaJOHHOH MOJENIbIO, CHCTEMBI C
MePEMEHHOMN CTPYKTYpPOH ).

b. BO3MOXXHOCTM  HMHBapWaHTHOTO  YIPaBICHUS B  OJHOMEPHBIX  CHCTEMax,
KOMOMHHMPOBAHHBIX CHCTEMaX, MHOTOCBSI3HBIX CUCTEMAX.

C. AHamu3 YCTOWYMBOCTM M KauyecTBa PETYJUPOBAHUS OJHOTHUIIHBIX MHOTOCBS3HBIX
CUCTEM METOJIOM JIEKOMITO3ULIUH.

d. ABTOHOMHOE yIpaBJeHHE B MHOTOCBSI3HBIX cucTeMax. [IpHHIIHIT IByXKaHAIbHOCTH.

3. JlumaxTHuYecKue eqMHMIIBI JUCIUTUTHHBL «L{udposule cucmemvl ynpasieHusy:

Q o



d.

[TomyueHne peKyppeHTHBIX COOTHOIIEHHH METOJAOM JMCKPETHO-aHAJIOTOBOTO
MOJEIINPOBAHUS.

[IpencraBnenue nenpepsiBHOTO [IM]I-perynsitopa B IUPPOBOM BHUAE, pEaKIUs
nudposoro IIMJI perymaropa Ha eIWHUYHOE BO3JICHUCTBHE, MOJUPUKALNH
g posoro [THU]] perynsaropa.

[TapameTpuuecku - ONTUMUBHPYEMbIE PETYIATOPHI, UX OCOOCHHOCTH W IpaBUia
HaCTPOUKHU.

KomneHcalonHbie peryisaTopbl, METOIMKA CUHTE3a U OCOOCHHOCTH.

4, I[I/II[aKTI/I‘-IeCKI/IC CAWHUIBI JHUCIUITIIINHBI ((A@mOMdmuS’upOGdHHblE cucmemsl ynpaejleHus
}ZoeprlMu OHepzemu4deCKumu yCmaHoeKamu):

a.

C.

d.

3anucarth ypaBHEHUS HEUTPOHHON KUHETHKHU SIIEPHOIO PEAKTOpa B TOYEYHOM
npubmkeHnd. OnpenenuTb M0 HUM MEepPeAaToOuHy0 (DYHKIHIO peakTopa ¢ y4eToM
OJIHOW YCPEIHEHHOM I'PYIIIbI 3aI1a3/1bIBAIOIIUX HEHTPOHOB.

CocTaBHUTh CTPYKTYpHYIO CXEMY YIpaBlIeHHUs MOIIHOCThIO peakTopa BBDP-1000.
Omucats B3aunmoneiicteue 01okoB AKHII, APM-5, POM-2, OI'CP.

Jluneitnas u peneitnags CAY MomHoctu peaktopa. [lpeactaBuTh CTpyKTypHBIE
cxembl CAY. JlaTh onucaHue 3JIeMEHTaM CTPYKTYPHBIX CXEM JIMHEWHOH U peneitHon
CAY.

Cucrema aBapuiiHoil 3amuThl peaktropa BBOP. Omnmucars pexuMmbl aBapuilHOM
samuTel BBOP-1000: A3, I13-1, I13-2.

5. I[I/II[aKTI/ILIeCKI/IC CAWHUIBI JHUCITUITIINHBI «AemomamuaupoeaHHble cucmembsvl ynpaejleHus
mexHo1ocuYeCKumu npoyeccamu ﬂdepnoeo MONniu6HO20 YUKIAN:

a.

d.

3anucaTh ypaBHEHUS HEUTPOHHON KUHETHKHU SIIEPHOIO pPEAKTOpa B TOUYEYHOM
npubimkennu. OnpenenuTs Mo HUM MepelaTOYHyI0 (YHKIMIO peakTopa ¢ y4eToM
OJHOM YCPETHEHHOM TPYIIIIbI 3ala3/IbIBAIOIINX HEUTPOHOB.

CocTaBUTh CTPYKTYPHYIO CXEMY YIpaBJIEHUS MOILIHOCThIO peakTopa BBOP-1000.
Omnucars B3aumoercTaue 0iokoB AKHII, APM-5, POM-2, 3I'CP.

Jluneiinas u peneitnas CAY wmomHoctH peakropa. IlpeacTtaBuTh CTpyKTypHbIE
cxembl CAY. JlaTh onucaHue 3JIeMEHTaM CTPYKTYPHBIX CXEM JIMHEWHOH U peneitHon
CAY.

Cucrema aBapuiiHO#il 3amuTel peaktopa BBOP. Onucars pexumbl aBapuiiHOM
3anutel BBOP-1000: A3, I13-1, I13-2.

6. I[I/I]laKTI/ILIeCKI/IC CAVMHUIBI AUCHUIIIINHBI «CoepemeHHbze KOMNnbiomepHovle MmMEXHOoJI02UU 6
asmomamu3supoearnHblx cucmemax ynpaesierusl mexHoai0cu4ecCKumMu npoyeccamuy:

a.

b.

VYpoBau ¢ynkunonanbHoil opranuzauuu ACY TII. TpeGoBaHus K CUCTEMHOMY H
NpUKIaAHOMY TnporpaMMmHoMmy obecniedeHuto ACY TII. [lonstue peanbHOro
BpeMeHH. CTpyKTypa M OCHOBHBIE XapaKTEPUCTHKH OIEPAIMOHHBIX CHCTEM
pEaJIbHOTO BPEMEHH.

Ha3nauenue, crpykrypa u ocHoBHble (yHKkuun SCADA-cucrem. Paszpabotka
rpadudeckoro uuTepdeiica onepaTopa aBTOMaTU3UPOBAHHOMN crcTeMbl. TpeboBaHMs
unxeHepHoi ncuxonorur 1 'OCT k nHpopManMOHHON MoJeNIn 00BEKTa

JunakTuueckue eIUHUIBI JUCHUILUTUHBL «Teopus uumgopmayuu u ee npuiodceHue 8

asmomamu3upo6aHHblx CUCmemaxy).

a.

b.

C.

DHTpOMNUs CIy4alHbIX OOBEKTOB C IUCKPETHBIM WU HEMPEPBIBHBIM MHOXKECTBOM
BO3MOXHBIX COCTOSIHUM. EQUHULIBI M3MEpPEHHS] SHTPONMUHU U €€ OCHOBHBIE CBOWCTBA.
CBsi3b M@Ky SHTPOIHEH U KOTNYECTBOM HH(GOPMAIUH.

[Tonsitne kommyectBa wHpopmaruu. KomwmdectBo mHdpopmanuu mo P.Xaptiu u
K.llennony. OrpaHudeHusi, B paMKaX KOTOPBIX BBIBEJICHbI JaHHBIE OLEHKHU
KOJIM4YecTBa HHPOpMaIUH.

OrnpezneneHre WHTEPBAJIOB BPEMEHHOIO KBAHTOBAHMUS HEMPEPBIBHOTO CUTHAIA
(pyHKIMM) Ha OCHOBAaHMM YacCTOTHBIX, BPEMEHHBIX M  CTAaTUCTHYECKHX
XapaKTEPUCTUK KBAHTYEMOT'O CUTHAJIa, COJEPKaHUE TAHHBIX METOJIOB.



d.

e.

OOme NpPUHIMIBI  TOMEXOYCTOMYMBOTO  KoaupoBaHus.  KonmuecTBeHHBIE
XapaKTEPUCTUKH MOMEXOYCTOMYMBOCTH KOAOB. CozlepxKaHue METOA0B IPyNIIOBOrO U
LUKJIMYECKOT0 KOJAUPOBAHHUS.

TumnoBble CTPYKTYphl HW3MEPUTEIBHBIX KAHAJIOB. OJIEMEHTHI, COCTAaBISIOIINE
CTPYKTYPY W3MEPUTEIBHOIO KaHAJIa HX XapaKTEPUCTUKU, THUIIBI, IIPUHIIUIIBI
noctpoenus. [Tomexu B U3MEPUTETBHBIX KaHAIAX U CIIOCOOBI X YCTPaHEHUSI.

8. JlupgakTHuecKHMe eAWHUIBl  JUCHMIUIMHBI  «Memoovl  KOHMpOAsi — MEeXHOI02UYECKUX
napamempos 10epHviX IHEPLeMu4eckKux YCmaHo80K»:

a.

[TpoMbllIEHHBIE METOJABI M3MEpPEHUs TeMmueparypbl. OnucaTh NPUHIUIBL UX
JCUCTBUSL M METPOJIOTUYECKHE XapaKTEPUCTUKH. [IpoBecTH CpaBHUTEIIBHBIN aHAIN3
JaHHBIX ME€TOO0B. N3noxuth JOCTOMHCTBA U UX HEAOCTATKU. OGHaCTB IMPUMCHCHUA.
CoBpeMeHHBIC TYTH TOBBIIICHUS WX METPOJIOTMYCCKHX XapaKTEPUCTHK JaTYUKOB
TEMIIEPATYPBIL.

[TpoMbITIIICHHBIE METOJBl W3MEPEHUsS NaBJICHUS. V3IIOKUTh NPUHIUI JICHCTBHS
NPUMEHSIEMBIX JUISI HM3MEpPEHHUs JaBJICHUs TpeoOpaszoBareneid  aedopMaruu.
[IpoBecTH CpaBHHUTENBHBI aHAIM3 METPOJIOTMYCCKHX XaAPAKTEPUCTHK CEPHITHO
BBIITYCKACMBIX JAaTYWMKOB JaBJICHHA. N3noxuts JOCTOMHCTBA MW HUX HCEOOCTATKH.
CoBpeMECHHBIC IyTH TIOBBIIICHUS METPOJOTHUECKUX XapPAKTCPUCTUK JTaTYMKOB
JIaBJICHUSI.

[TpoMbIlIICHHBIE METOJBI W3MEPEeHUsT O00BEMHOTO pacxona >XKuiakoctu. Omnucath
IIPHUHIHIIBI I[eflCTBPI?I U MCTPOJIOTHYCCKUC XAPAKTCPUCTUKU JaHHBIX MCETOIO0B.
[IpoBecTr cpaBHHUTENBHBIN aHAINU3 MX JOCTOMHCTB M HEJOCTATKOB. YKa3aTh 00JIACTh
IMPUMCHCHUS PACCMATPHUBACMBIX JaTYUKOB.

[TpOMBINIIICHHBIE METOJbl W3MEPEHUs] MAacCOBOTO pAacxXxoja JKUAKOCTH U Trasa.
Omucarb IMPUHIHUIIBI HeﬁCTBHﬂ U MCTPOJOIrMYCCKUC XAPAKTCPUCTUKHU JaHHBIX
MeTon0B. [IpoBecTH CpaBHUTENBHBIA aHAJIW3 WX JIOCTOMHCTB W HEIOCTATKOB.
VYka3zarb 0051aCTh UX TPUMEHEHHUS.

[TpOMBINIIICHHBIE METOABl HM3MEPEHHS YPOBHS JKUIAKUX M CHITYYHX BEIIECTB.
Omucarb IMPUHIUIIBI I[CflCTBI/I?I N MCTPOJOTrMYCCKHUEC XapPaKTCPUCTHKU HOaHHBIX
MeTof0B. [IpoBeCTH CpaBHHUTENBHBIA aHAIW3 WX JOCTOMHCTB M HEJIOCTATKOB.
Vka3zath 00J1aCTh IPUMEHEHHUS pACCMATPHUBAEMbIX JATYUKOB.

9. IupakTuueckue eAWHUIBI JUCHUIUIUHBI  «Memoovl  KOHmMpOAs  MexXHOI02UHeCKUX
NnepemMeHHbIX 8 NPOU3BOOCMBAX 0EePHO20 MONIUBHO2O YUKILAY.

a.

b.

C.

d.

[TpoMbIlIIEHHBIE METOABI HM3MEpPEHUs Temneparypbl. OnucaTe NPUHLUIBL UX
JNEUCTBHSL U METPOJIOTUYECKNE XapPAKTEPUCTUKU. [IpOBECTH CpaBHUTENbHBIA aHAIN3
JAHHBIX METOAOB. M310)XKUTh JOCTOMHCTBA U UX HeAocTaTku. O0IacTh MPUMEHEHHUS.
CoBpeMeHHbIE IyTHU MOBBIIIEHUS X METPOJIOTMYECKUX XapaKTEPUCTHK JaTYUKOB
TEMIIEPATYPBL.

IIpoMbINIUIEHHBIE METOABl M3MEpPEHUs MaBieHUsA. V3JI0XKUTh NPUHLUIT JEHCTBUSA
NpUMEHSEMBbIX JJIi M3MEpeHHs JaBleHus npeoOpaszoBaTeneil aegopmanuu.
[IpoBecTn CpaBHHUTENBHBIA aHAINU3 METPOJOTHYECKUX XAPAKTEPUCTHUK CEPUITHO
BBIITYCKA€MbIX JAaTYUKOB JaBiIeHUsA. V3I0KUTHb JOCTOMHCTBA M HX HENOCTaTKHU.
CoBpeMeHHbIE IYTH TOBBIIIEHUS METPOJIOIMUYECKUX XapaKTEPUCTUK JaTUYUKOB
JaBJICHUS.

[TpoMbInIeHHBIE METOJBl HU3MEpPEHUsT 00BEMHOro pacxoja >kujakoctu. Omwucartb
MPUHLUIBL JEHUCTBUS W METPOJIOTMYECKUE XapaKTEPUCTUKHU JaHHBIX METOJOB.
[IpoBecTu cpaBHUTENBHBIN aHATU3 UX JOCTOMHCTB M HEJIOCTATKOB. YKa3aTh 00J1acTh
IIPUMEHEHHUs] paCCMaTPUBAEMBIX TaTYUKOB.

[IpombInIEHHBIE METOABI M3MEPEHHsS MacCOBOIO pacxoda JKUIAKOCTH M rasa.
Onucarb NPUHLMIBI JEHCTBUS M METPOJIOTMUECKUE XApPAKTEPUCTUKU JAHHBIX
MeronoB. IIpoBecTw CpaBHHUTENBHBIM aHaIU3 MX JOCTOMHCTB M HEJOCTATKOB.
VYkazarh 00J1aCTh UX IPUMEHEHHUS.



e.

HpOMBIH_IHeHHBIG MCTOAbl U3MCPCHUA YPOBHA KHUAKHUX MW CbIIMYUYUX BCHICCTB.
Omnucatb IMPUHIIUIIBI HeﬁCTBHH U MCETPOJOTHMYCCKHUE XAPAKTCPUCTUKH JaHHBIX
METOJ0B. HpOBeCTI/I CpaBHI/ITGJIBHBIf/i aHajIu3 HMX JOCTOMHCTB M HCIOCTAaTKOB.
Vka3ate 00J1aCTh IIPUMEHCHUA pacCMaTPpHUBACMBIX JAaTYUKOB.

10. JIupakTHuecKue eIWHHIBI JAUCHUIUTUHBL «Cmamucmuueckue memoovl KOHMPONA U
VIPABNIEHUSL) !

a.

CrarucTuueckue METOJbl IUIAaHUPOBAHMS SKCHEPUMEHTOB. OCHOBHBIE TEPMHUHBI U
nousTus. [lapamerpsl ontuMuzanuu U ux kiaaccuduxaus. GakTopsl, TpeOGoOBaHMUS,
MpeIbsBIsieMble K HUM. MOJIelIb 00BEKTA.

Craructuyeckue OIleHKH KayecTBa paboThl CUCTEM aBTOMATHUYECKOIO yIPaBJICHHUS.
[TocTpoeHre MaTpHIl TUIAHUPOBAHUS MOJTHOTO (DAKTOPHOTO SKCIIEPUMEHTA THIIA 21.
CgoiictBa matpuilsl mianupoBanus [IOD tuna 2n. Beryucienne ko3¢ GUIIMEHTOB
JIMHEWHOTO ypaBHEHUs perpeccuu no mianam [1DD tuna 2n.

Cratuctudeckre METOJbl MOCTPOEHHUS JUHAMUYECKHUX MOJIEle MPOMBINIICHHBIX
00BEKTOB YIPABICHHS.

[IpoBepka aneKkBaTHOCTH JIMHEHWHOTO ypaBHEeHHs perpeccuu. Ocobennoctu I[1DD
MIPU Pa3HOM YHCIIE TTApAJIEIBHBIX OMBITOB

Peanuzanus HKCIIEPUMEHTA. Pacuer OIINOKH, OTIbITa (mucniepcun
BOCHIIpOU3BOAMMOCTH). Pacuer kod((PHUIIMEHTOB JTUHEHHOTO YpaBHEHUS PETPECCHHU:
uness MHK, meTonuka coctaBieHusi CHCTEMbl HOPMAJIbHBIX YpaBHEHUI 110 MaTpHIIE
TUTAHUPOBAHUS M Ta0JIUIIE HAOTIOICHHIH.

11. JIupakThyeckWe  CAMHMIBI  JUCHUIUIMHBI  «ODekmpuyeckue  31eMeHmvl  CUcmem
ABMOMAMUYECKO20 YNPAGTIEHUSY:

a.

b.

CrpykrypHas cxema ACY, e€ snemeHTbl M XapakrepucTtuku syiemeHta ACY Ha
[IpUMEpe YCUIIMTENS 3JIEKTPUUYECKOTO CUTHATIA.

Unentuduxaius oobekTa ynpasieHus. OCHOBHBIE MOHSATUS M METO/BI.
THUPUCTOPHBII IPUBOJA MOCTOSHHOIO TOKA, €r0 IMPUHIMUII IEHCTBHS, JOCTOMHCTBA U
HEJOCTATKHU.

. 3JI€KTpI/I‘-I€CKI/I€ ABUTaTCIIv, IMPUHIUIIBL I[CﬁCTBPI?I, XapPaKTCPUCTHKHU, JOCTOMHCTBA U

HECOOCTAaTKH.

12. JIupmakTudecKue eIuHUIB JUCIHUILTUHBI «MUuKponpoyeccopHvle cucmembly.

a.

b.

MuxkponpoueccopHass CHCT€Ma, IOHATUS, CTPYKTypa, OCHOBHBIE IIPHUHLUIIBI
opranuzanuu. OnpeaeneHre MUKPOIPOLEccopa, MUKPOKOHTPOILIEPA.
[TocnenoBarenbHOCT PabOTHI MUKPOIPOLIECCOpPa HA MPUMEPE TUIIOBOM KOMaH[bI (¢
HCIIOJIb30BaHUEM YIIPOLIEHHBIX CTPYKTYPHBIX CXEM YCTpPOWMCTBAa yIpaBleHUS,
apru(METHKO-TOTUYECKOT0 YCTPOMCTBA M TUIIOBOM CTPYKTYPBl MUKPOIPOLIECCOPA).
OnepaTtvBHOE  3allOMUHAIOLIEE  yYCTPOMCTBO,  IOCTOSHHOE  3allOMHUHAOIIEe
ycrpoiictBo.  Crarmdeckue — 3allOMHHAIOIIME  yCTpoilicTBa.  J[mHamumdeckue
3arloMUHaroLMe ycrpoiictBa. OCHOBHBIE XapaKTEPUCTUKHU U MIPUHIIUI JIEHCTBUSI.

. OcHOBHEBIE IMPUHIUIIBI OpraHu3alun BBO)IS./BBIBO)I& U MX OCOOCHHOCTH. HHTep(beﬁC

BBOJIa/BBIBOJIa B MUKpOIIpOLleCCOpHON TexHuke. [lapamienpHas nepenada JaHHBIX.
[TocnenoBarenbHasi CHHXpOHHAs M aCHHXPOHHAs IIepeiaya JaHHbIX.
OpnHoKpucTaNnbHBIIT MUKPOKOHTpOILIEp. [IporpamMmmupoBanue MUKpPOKOHTPOJIIIEPOB U
CPEJCTBA JJIsl CO3/1aHUS U OTJIAaJKH IPOTrPAMM.

13.  JIupmaxTHuYecKue eqUHHIBI JUCIUTUTHHEL «Mukponpoyeccoproe ynpasienuey:

a.

b.

MukponponeccopHas CHUCTEMa, IOHATUSA, CTPYKTYpa, OCHOBHBIE IIPHUHLUIIBI
opranusaiuu. OnpeaeneHue MUKpOIpoIeccopa, MUKPOKOHTPOILIEPA.
[TocnenoBarenbHOCTh pabOTHI MUKPOIPOIIECCOpa HA MPUMEpPE TUIIOBOM KOMaH[bI (¢
HCIIOJIb30BaHUEM  YIIPOLIEHHBIX CTPYKTYPHBIX CXEM YCTPOWCTBA YIpaBJICHMUS,
apru(METHKO-IOTMYECKOT0 YCTPOMCTBA i TUIIOBOM CTPYKTYPBI MUKPOIIPOLIECCOPA).



C.

OnepaTuBHOE  3allOMUHAIOLIEE  YCTPOMCTBO,  IIOCTOSHHOE  3allOMUHAIOLIEE
ycTpoiictBo.  CraTuyeckue  3alOMHUHAIONIME  yCTpoMcTBa.  JlMHaAMuueckue
3alOMUHaroLMe yeTpoiicTBa. OCHOBHBIE XapaKTEPUCTUKHU U IPUHIIUI IEHCTBUS.

. OCHOBHBIC NPUHIIMITBI OpTraHU3AIMK BBOJA/BBIBOJA M UX ocoOeHHOCTH. MHTEepdeiic

BBOJIa/BBIBOJIa B MUKpOIIpOIeCCOpHOM TexHuKe. [lapaenbHas mepenavya JaHHBIX.
[TocnenoBarenbHas CHHXPOHHAs M ACHHXPOHHAs Mepeiadya JaHHbIX.
OpnHoKpucTanbHbIE MUKPOKOHTpOJLIEp. [IporpammupoBanue MUKpOKOHTPOJIIIEPOB U
CpeZACTBa AJIsl CO3JaHMs U OTJIAJIKU IPOrPaMM.

14.  JlupakTHuecKkue eOMHUIBI AUCHUIUIMHBL  «Cpeocmea asmomamuzayuu u npubopul
KOHMPOJISL XUMUYECKO20 NPOU3BOOCTNEAN:

a.

Boinonnenue cxemsl aBroMaruzauun (PCA no I'OCT 21.404-85) pa3BepHYyThIM
crocoboM, MPUBECTH MpPUMEP C 7-10 Pa3IMYHBIMU H3MepeHusiMu (2 mpubopa Mo
MECTY, 5 Ha IIUTE).

Ucnonautensupie yerporictBa CAP (PO u UM): anekTprueckue, MHEBMAaTUYECKHUE U
rHIpaBIudecKkue (MPUHLUUN JEHCTBUSA, JTOCTOMHCTBA W HEJOCTaTKH, 0O0JacTh
MpUMEHEHHUs ). XapaKTePUCTUKH IPOCCEIbHBIX PEryIHPYIOIIUX OPTaHOB.
ABToMaruueckue perynsTopsl. Kiaccudukanuss aBTOMAaTHYECKHUX PETYISATOPOB.
JluHeiHbIe ¥ MO3ULIMOHHBIE PETyISTOPBL.

. YCIIOBHS CHATHUSI TEPEXOAHON XapaKTepUCTUKU. MpeHTH(HUKAIMS CTaTHYECKOTO U

acTaTU4eCKOro OoOBEKTa IO KpUBOW pasroHa. BpiOOp THIa aBTOMAaTHYECKOTO
perynsitopa.

TpeboBanust k mpubopam KOHTpols (Kiacc TouyHOCTH (0003HAUEHHUS, (HOPMYIIBI),
YyBCTBHTEIBHOCTh, IOPOT YYBCTBUTEIHHOCTH, OBICTPOACHCTBHE, HAJICHKHOCTS).
[IpoMBINITICHHBIE METOJbI W3MEPECHUsT KHUCIOTHOCTH, IUIOTHOCTH, BJIQKHOCTH,
KOHIICHTPAIlUU JKUJKOCTH M Ta30B HAa XUMHUYECKOM IPOW3BOJICTBE AaTOMHOM
HPOMBIIIICHHOCTH. M3JI0KUTh PUHIIMITBI ISHCTBUS (CXeMa U MOSICHEHHUE).

15. JlupmakTudeckue eOUHUIBI JUCHUIUIHHBL «[Ipeobpazosanue CcucHanos 6 @uauieckux
VCMAHOBKAX Y

a.

Omnwucare Bce M3BECTHBIE CXEMBI M PEKUMBI PabOTHl yCHIIMTENBHBIX KacKagoB Ha
OUIIOJIAPHBIX TPAH3UCTOpAX; MEPEYUCIUTh HUX JOCTOMHCTBA U HEAOCTATKU; JaTb
MOSICHEHHUSI O NMPUMEHUMOCTH KaXK/I0T0 M3 HUX IPHU MPOEKTUPOBAHMM YCTPOWCTB
yIIpaBJIeHUs, TPeoOpa30BaHus U Nepeadn JEeKTPUIECKUX CUTHAJIOB.

Onucath Bce M3BECTHBIE CXEMBl M PEKUMBI pPaOOTHl YCHIIMTENbHBIX KAaCKaJIOB Ha
MOJIEBBIX ~TPAH3UCTOPAaX BCEX TUINOB M KOMOMHHMPOBAaHHBIX TPaH3UCTOPAX;
MEPEYUCIIUTh UX JIOCTOMHCTBA M HEJOCTATKHU; JaTh IMOSICHEHHS O MPUMEHHMOCTH
KaX/10T0 U3 HUX NP NMPOEKTUPOBAHUM YCTPOMCTB YIpaBiIeHUs, IpeoOpa3oBaHUs U
nepeiayu AIEKTPUYECKUX CUTHAIIOB.

OnepannoHHbIN YCUJIUTEINb (onpenenenwue, napaMeTpsl, YIPOILEHHAs
DKBMBAJIEHTHas  cxeMa, o0Oo3HaueHue). OCHOBHbIE  CXEMbl  BKJIIOYCHHS
OTIEPALIMOHHOTO YCUIIUTENS (CXEMBI, TapaMeTPhl C BHIBOJIOM 3aBUCUMOCTEH).
[IpeoOpazoBaren Ha ONEPALMOHHBIX YCUIUTENAX (AuddepeHuupyoomue Hu
UHTETPUPYIOIIME  YCTPOWCTBa, MpeoOpa3oBaTeiad  HAMPSDKEHHE-TOK U TOK-
HanpspkeHue). WX cxeMbl, NpuUHOUN JEHCTBUS, XapaKTEPUCTHKU (C BBIBOJIOM
¢dbopMysT) U IPUMEHEHHUE B YCTPOWCTBAX yNpaBlIEHUs, IPeoOpa3oBaHMs U Tepeiadn
ANEKTPUYECKUX CUTHAJIOB.

Tpurrepsl, CUETUYUKH, PETUCTDHI, mmdpatopsl/ gemmdparopsl,
MYJIbTHIUIEKCOPBI/IEMYTbTUTIIEKCOPBI (ompenenenwus, 0003HaueHUs,
KiaccuuKanus, OPUHIUI PabOThl M MPUMEHEHHE B YCTPOMCTBAX yIpaBJICHUS,
peoOpa3oBaHUs U Epeaun MEKTPUUECKUX CUTHAIIOB).

[ludpo-ananoroBsle U  aHajJoro-uQpoBsle mnpeoOpa3oBaTenn  (OMpeneseHus,
0003Ha4YeHMsI, NIPUHLUI pabOThl, MNPUMEpPHl pealu3allud W T[PUMEHEHHE B
YCTPOMCTBAX ynpaBjeHUs, TpeoOpa3oBaHus U Nepeaayy SJIEKTPUUIECKUX CUTHAIIOB).



16. JlupakThueckue eIMHMLBI AUCUUIUIMHBL «lIpeobpazosanue CcucHanios umepumenbHol
unghopmayuuy:

a. Omucarb BCe M3BECTHBIC CXEMBl U PEXHUMBI PabOTHI YCUIMTEIbHBIX KAaCKaJ0B Ha
OUIOJISPHBIX TPAH3UCTOpAX; MEPEYUCIUTh MX JIOCTOMHCTBA M HEJOCTATKH; J1aTh
MOSICHEHUSI O MPUMEHHMOCTH Ka)X/I0TO M3 HHUX NPH MPOCKTUPOBAHUH YCTPOWCTB
yIpaBiieHus1, MpeoOpa3zoBaHus U Mepeladn dJIEKTPUUECKUX CUTHAIIOB.

b. Omnucare Bce M3BECTHBIC CXEMBI U PEKUMBI Pa0OTHl YCHIMTEILHBIX KACKaJIOB Ha
MOJIEBBIX TPAaH3UCTOpPAaX BCEX TUIIOB M KOMOMHHMPOBAHHBIX TPaH3UCTOPAX;
MEPEYHCINTh MX JOCTOMHCTBA M HEIOCTATKHU; JaTh MOSICHEHUS O MPUMEHHMOCTHU
Ka)KJIOTO M3 HUX IIPU MPOSKTUPOBAHUU YCTPOUCTB YIIPABICHUS, IPEOOPa30BaHUS U
nepe1ayu AIEKTPUUECKUX CUTHAIOB.

C. OmnepanuoHHbIi  ycuwiuTenb  (OHpeleleHHe,  MapaMeTpbl,  YIPOIICHHAs
JKBHBAJICHTHAs  cxeMa, o0Oo3HaueHue). OCHOBHBIE CXEMBl  BKIIOUCHHS
OTIEPAIIMOHHOTO YCHIIUTENS (CXEMbI, TapaMeTpPbl C BBIBOJOM 3aBUCHUMOCTEI).

d. TlpeoOpa3oBaTeny Ha OIEPALMOHHBIX YCWIMTENSX (IuddepeHupyonme u
UHTETpUPYIOLINE YCTPOWCTBA, MpeoOpa3oBarein HaNpsHXKEHHE-TOK U TOK-
HanpspkeHne). X cxembl, TpUHIUI JCHCTBHS, XapaKTEPUCTUKU (C BBIBOJOM
(dbopMyI) U IPUMEHEHHE B YCTPOWCTBAX yIpaBJICHH, IPeoOpa30BaHus U Meperadyn
ANEKTPUUYECKUX CUTHAJIOB.

e. Tpurrepsl, CUETYUKH, PETUCTHI, mdparopsl/gemudpaTopsl,
MYJIbTUIIICKCOPBI/ IEMYJTb TUTIIICKCOPBI (ompenenenus, 0003HaYCHMUS,
kinaccuuKalys, TPUHIUI paboThl U MPUMEHEHHWE B YCTPOWCTBAX YIpaBlCHUS,
npeoOpa3oBaHus U Mepeadu dIEKTPUIECKUX CUTHAJIOB).

f. I[ludpo-ananoroBelec © aHAIOrO-IUPPOBBIE Mpeodpa3oBaTean (ONpeacIcHuU,
0003HAaYeHHs, NPUHIMI PabOThl, NPUMEPHl pEATH3aLUd ¥ MPUMEHEHHE B
YCTPOMCTBAX  yIpaBiCHHs, MpPeoOpa3oBaHMs U TMepelayd  dICKTPUUECKUX
CUTHAJIOB).

17.  JIupakTU4YeCKHe €IMHHUIIBI JUCIUIUIHHBI «rekmponuxa 1.3y:

a. DHepreTMYecKMe YpPOBHHM U 30HBI B TPOBOJHUKAX, MOJYNPOBOJHUKAX U
IUDJIEKTpUKaXx. MexaHu3M COOCTBEHHOW U TMPUMECHOW 3JIEKTPONPOBOIHOCTH
MIOJIYTIPOBOTHUKOB.

b. Pabora pn-miepexoja B MpsSMOM W OOpaTHOM HampaBiicHHH. [10JynpOBOAHUKOBBIC

MO M CTaOMWIUTPOH (YCTPOMCTBO, MPHUHIUI padboThl). OAHOMOTYNEPUOAHBIA |

JIBYXTMONYIIEPUOIHBIN  BBIIPAMUTENb, MapaMEeTPUUYECKUil  CcTa0WIM3aTop  Ha

CTaOMINTPOHE (CXEMBI, IPUHIUI pabOoThl, XapaKTEPUCTUKH, BPEMEHHBIE THArpPaMMBI

paloThI).

bunonsipuelif TpaH3uCTOp (YCTPOUCTBO, MPUHIUI paOOThI, XapaKTEPUCTHKH).

Kackaz ¢ oG1eit 6a30ii (cxema, XapakTepUCTHKH, T-00pa3Hble CXEMBbl 3aMEIIEHU ).

e. Kackag c o0mwmm sMuTTepoM (cxema, XapakTEepUCTUKH, T-oOpa3Hble CXEMbl
3aMEIICHHS).

f. Ompenmenenne u craOwiM3anus TOJOKEHUS paboyel TOYKH  OHIOJISIPHOTO
TpaH3MCTOpa Ha IPUMEPE KAacKaia ¢ OOLIUM SMUTTEPOM.

oo

1.3. Meronuka oneHku

bunets! k sk3amMeny (GOpMUPYIOTCS U3 BOIPOCOB, IPUMEPBI KOTOPHIX MPEACTABICHBI B ITYHKTE
1.2. buner coiepKuT TpU TEOPETUIECKUX BOIPOCA, KOTOPBIC BEIONPAIOTCS CITy4ailHBIM 00pa3oM u3
IIEPEYHsI BOIPOCOB B COOTBETCTBUU C TEMATHUKON MUIAKTUYECKMX E€AMHUL AUCUUIIIMH «OCHOBBI
TEOpUU yTpaBiCHUS (PUINYECKUMH YCTAaHOBKaMU», «AJIalTUBHbIE CHCTEMbI YIPaBICHUS,
«udpoBeie cuUCTEMbI YIpaBIeHHs», «ABTOMATU3UPOBAHHBIE CHCTEMBl YIPABJICHUS SICPHBIMU
SHEPreTHYECKUMHU YCTaHOBKAMM, «ABTOMaTHU3UPOBAHHbIE CUCTEMBbI yIpaBiIeHUS
TE€XHOJIOTUYECKMMH IPOLECCAMH SIAEPHOTO TOIUIMBHOIO LMKIA», «COBPEMEHHBIE KOMIIBIOTEPHBIE
TEXHOJIOTUM B aBTOMAaTH3UPOBAHHBIX CHUCTEMaxX YIPaBICHHUS TEXHOJIOTMUECKHUMH IMpPOIecCaMuy,
«Teopust HHGOPMAITUH U €€ PUIOKEHUE B aBTOMAaTH3UPOBAHHBIX CUCTEMAax», «MeToIbl KOHTPOJIS



TEXHOJIOTUYECKUX MapaMeTPOB SIIEPHBIX HHEPreTHUECKUX YCTAHOBOK», «MeETOIbl KOHTPOJIS
TEXHOJOTMYECKMX  MEPEeMEHHBIX B  IPOM3BOJACTBAX  SIGPHOTO  TOIUIMBHOTO  IIHMKJIA»,
«CTaTUCTUYECKHE METOAbl KOHTPOJIS W YHOPABICHHUA», «IJICKTPUUYECKHUE DIEMEHTHI CHUCTEM
aBTOMATHUYECKOTO  yIpaBieHUs», «MUKpPOIPOIECCOPHBIE CUCTEMBI», «MHUKPOIPOLECCOPHOE
ynpasienuey, «CpencTBa aBTOMaTH3aIMM U MPHOOPHI KOHTPOJISI XMMHUYECKOTO IMPOU3BOJICTBAY,
«IIpeoOpa3zoBanne curHasoB B (U3UYECKHX YyCTaHOBKax», «l[IpeoOpa3oBaHne CHTrHAJIOB
M3MEPUTENBbHON HHpopMauny, «DIeKTpoHUKa 1.3».

DK3aMeH TPOBOJUTCS B IUCHbMEHHOM BHJE. Bpems NOATOTOBKM IIOCTE TONyYECHUS
’K3aMEHAIMOHHOro Ouiera 2 yaca. Mrorosas oleHKa 3a rocyIapCTBEHHbIH 9K3aMEH BBICTaBIIACTCS
B COOTBETCTBHUH C KPUTEPHUIMH, IPUBEACHHBIMH B 11. 1.4.

1.4. Kpurepuu oneHku:

Ilo pe3ynapraraM OTBETOB CTYAECHTAa Ha BONPOCHI Ouiera M JIONOJHUTEIbHBIE BOIPOCHI
(yrouHsirolIME CyThb OTBETA) TIOCYAAPCTBEHHAs SK3aMEHAIlMOHHAs KOMHUCCUS  OLIEHUBAET
c(OPMHPOBAHHOCTh KOMITETEHLIUH:

Kpurepun onenxu I'D CooTBeTcTBHE Jlnanason 0a/L10B
TPaJHLIHOHHON OLleHKe
CTyleHT TNpaBWIbHO U TIOJHOCTBIO OTBETHJ Ha BCE «OTmraHO) 90-100
BOIIPOCHI 9K3aMCHAIITUOHHOI'O 6I/IJ'ICTa, a TaKXKE

AOHNOJIHHUTCIBHBIC BOIIPOCHI, YTOUHAKOIINEC CYTh OTBETA, YCEM
IIOKa3aJI BJIaACHUC BCCMHU ITPOBEPACMBIMU KOMIICTCHIIUAMUA

CTyaeHT TOJHOCTHIO  OTBETHJ HA  BCE  BOIMPOCHI «Xopomo» 70-89
9K3aMEHAI[MOHHOTO OHMJIeTa, HO HEJIOCTATOYHO Pa3BEPHYTO,
YeM TI0Ka3ajd JOCTATOYHOE BJAJCHHE OOJBIIMHCTBOM
NPOBEPAEMBIX KOMITETEHIIUH

CtyaeHT B 1I€JIOM TPaBUIBHO OTBETWUJ MHHHMYM Ha JIBa «Y I0BIL» 55-69
Bompoca Owsera, 3HAHUA HE CTPYKTYPHPOBAaHBI U
MMOBEPXHOCTHBI, YeM TIOKa3aJl HEIOCTATOYHOE BIIAJICHUE
OOJIBIIIMHCTBOM IPOBEPSIEMBIX KOMITCTCHITHI

CTymeHT TpaBHIBLHO OTBETHJI HE OoJiee 4YeM Ha OJWH «HeynoB.» 0-54
BONPOC  DK3aMEHAIIMOHHOTO  OwWiieTa, dYeM  IoKa3al
OTCYTCTBHE BJQJCHHUS  OOJBIIMHCTBOM  IPOBEPSIEMBIX
KOMITETEHITU I

2. ITacnopT BBINYCKHOH KBaJH(UKANMOHHONH padoThI

O6o6mennass crpykrypa 3amutel BKP mo wnampasmenuio 14.05.04 «DnektpoHuMKa
aBTOMAaTHKa (PU3MYIECKUX YCTAaHOBOK» (criennanu3arus « CHCTEMbI YIIPaBICHHS TEXHOTOTHUECKUMU
nporeccamMy 1 (PU3NIECKHUMH YCTAaHOBKAMI!

Kon Paznesn! u 3Tansl BKP
KOMITETEHIUH HaumenoBanue KOMIICTCHIINH
YHuBepcaabHble KOMIETEHINH
CriocobeH OCyIIeCTBIATh KpPUTHYECKUi | BrImogHeHue aHaMMTHYECKOTO 0030pa, TEOPETHIECKOTO
aHaMM3 TPOOJEMHBIX CHUTyalMid Ha | aHanm3a, (OPMHUPOBAHHE TIEPEeUYHS 3a/1ad, pelIeHUe
OCHOBE CHUCTEMHOTO MOJIX0Aa, | KOTOPBIX MO3BOJHUT JOCTHYb IOCTABICHHON B 3aJaHHU
YK(V)-1 BEIpa0aTHIBATh CTPATETHIO ACUCTBHUHA LIENH. IIpoxoxaenue POLEYPHI BHELLHEr0
peueH3upoBanus, mnpeaBaputTenbHol 3aumuTel BKP
s3amutel BKP B T'ocymapcTBeHHON 3K3aMEHAllMOHHOM
KOMHCCHU.
CnocoOeH ynpaBisiTh IPOEKTOM Ha Bcex | PopMmupoBanue IutaH-rpaduka ITAHUPYEMBIX padoT,
YK(VY)-2 JTanax ero >KU3HEHHOI' O LKA €XKCHEJICNbHBIE OTYEThl HA CIELUAIBHO OPraHU3yeMBbIX
CEeMUHApPaX.
Crocoben OpraHU30BbIBATH u | IlpuBneyeHne K BBINOJIHEHHIO paboT (COBMECTHO ¢
VK(Y)-3 PYKOBOJUTH paboroit KOMaH[IBI, | PYKOBOAMTENIEM) CTYICHTOB MJIAAIINX KypCOB (B paMKax
BbIpabaThiBasi KOMAHIHYIO CTPATETHIO | BBIOJIHEHUS UMHA y4eOHo- 17§ Hay4YHO
JUTS JOCTHIKEHHS IOCTABJICHHOH IEJH HCCIIEOBATEIBCKUX paboT) U B3aNMOAEHCTBHE C HUMU.
YK(Y)-4 CriocobeH TIPUMEHATh COBpPEeMEHHbIE | BrImoigHeHHe aHATMTHYECKOTO 0030pa, TEOPETHIECKOTO




Kon

HaumeHnoBanue koMneTeHIIMH

Pa3nenn! 1 3tansi BKP

KOMIICTCHIIHH
KOMMYHHUKATUBHBIE TEXHOJIOTHH, B TOM | aHaJlW3a C NPHUMEHEHHWEM OJCKTPOHHBIX 0a3 [aHHBIX.
YHClIe Ha WHOCTPAHHOM (-bIX) si3bIke (- | B3amMopeiicTBHE ¢ pyKOBOOUTENEM M KOHCYIbTaHTAMH
ax), JUIS aKaJIEMUYECKOI0 u | BKP uepe3 cooTBeTcTBYIOIIME CEPBUCH] YHUBEPCUTETA.
npodecCHOHAIBHOTO B3aUMOAEHCTBHUS
CrnocoOeH aHaNM3UpPOBaTh W YYMTHIBATH | B3auMmozelcTBHE CO CTYAGHTaMH U COTPYJHHKAMH
pa3HoOOpa3ue KylnbTyp B IIpollecce | APYIHX nojapasieneHuit YHUBEpPCHUTETa
MEKKYJIbTYPHOTO B3aUMO/ICHCTBUS (oOmIeTeXHUYECKNX, TYMaHUTApHbIX, JTMHIBUCTHYECKUX,

€CTECTBEHHOHAy4YHbIX M  1p.) I TOJy4eHUs

VK(Y)-5 KOHCYJIbTAIMH o Y3KOCTIeUaTM3HPOBAaHHBIM

BONPOCAaM, BO3HUKAIOUIMM B  XOJ€ HMH)XXEHEPHBIX
pacueTos, pa3paboTku KOHCTPYKIINH,
TEXHOJIOTUIECKOTO, OpTaHHU3aIIOHHOTO,
SPrOHOMHYECKOTO  MpoeKTupoBaHus.  [IpoxoxneHne
MIPOLEAYPHI BHEIIHETO PELCH3NPOBAHUSL.

CriocobeH onpenersiTs u peann3oBeiBaTh | PopmMupoBanne IUTaH-Tpaduka IUTAHUPYEMBIX pPadoT,

MPHOPUTETHI COOCTBEHHOHN | €KECHEAENbHBIE OTUCTHl HA CHEIUAIBHO OPTaHHU3yeMbIX

VK(Y)-6 JESATEIBHOCTH " CIOCOOBI ee | ceMHHapax.

COBEPIICHCTBOBAHUS Ha OCHOBE

CaMOOIICHKH W 00pa30BaHUS B TCUCHHUE

BCEH XKU3HU

CrocobeH  mopasepxuBaTh  JOJDKHBIN | Brimomnenue paszgena BKP, mocsieHHOro conpanbHOM

YpOBEHb (u3MYECKOil | OTBETCTBEHHOCTH, 0E30MACHOCTU JKU3HENEITENbHOCTH U

YK(Y)-7 MOJrOTOBJICHHOCTH JJIsI OOCCIICUCHUsS | OXpaHE OKPYKAIOIIeH Cpelbl, U YETKOE CJICIOBaHUC
MOJTHOIICHHOM COLIMAJIBHOM U | BBIBOAAM U pe3yJbTaTaM, MOJIY4YEHHBIM B XOJ€ €ro
npodeccrnoHaIbHOM AeATeTbHOCTH BBIITOJTHEHHS.

Brinonnenue pazgena BKP, nocBsiieHHOro counaabHOM
CnocobeH co3nmaBaTh W TMOAAEPKUBATH
6e30ACHELE - OTBETCTBEHHOCTH, 6esvonaCHocm JKU3HEAEATEIbHOCTH |

YK(Y)-8 OXpaHE OKpYKalomed cpenasl, W YETKOE CJIEIOBaHNE
JKU3HEACSATEIEHOCTH, B TOM YHCIE IIPH
BOSHHKHOBCHHH UpeIBbIIAIHEIX CHTYALI BBIBOJIAM M pE3yJIbTaTaM, IOJIYYEHHBIM B XOJE €ro

BBIITOJTHEHMS.

YK(V)-9 Crocoben MPOSIBJIATE | BBIMOTHEHNE aHAMTHYECKOTO 0030pa, TEOPETHIECKOTO
MPeANPUIMYIHBOCTh B | aHANN3a, WHKCHEPHBIX pacyeros, co3/laHne
npoeCCUOHANBHON  JESITEIBHOCTH, B | MPOTrPaMMHOIO/ANIapaTHOr0/aarOPUTMUICCKOro/MaTeM
TOM 4YHCIE B paMKax pa3pabdOTKM | aTHYecKOro W mp. obecnedyeHus. BrimonHeHue pasiena
KOMMeEpYeCK! nepcriektuBHoro | BKP,  mocesimieHHoro  Bompocam  (PMHAHCOBOTO
MPOAYKTa Ha OCHOBE Hay4YHO- | MEHEIKMEHTA, pecypcoaddekTuBHOCTH u
TEXHUYECKOH Hjien pecypcocOepeskeHusl.

OomenpodeccuoHaIbLHbIE KOMIETEHIIUN
Cnocoben BBISIBJISITH | BBIMONHEHNE aHATUTHYECKOTO 0030pa, TEOPETHIECKOTO
€CTECTBCHHOHAYYHYIO CYIIHOCTh | aHaJIN3a, a TaKxke aHanu3a pe3yapTaToB
npoOyieM,  BO3HUKAIOIIMX B  XOJE€ | 3KCIEPHUMEHTANBHBIX  HccienoBaHuil. [Ipoxoxnenue

OTK(Y)-1 npodeccrnoHabHOM AEATENLHOCTH, 1 | TPOLENypbl _ BHEIIHETO peLeH3UPOBaHMS,
MPUMEHITh COOTBETCTBYIOIIMHA (QU3HMKO- | mpeaBapurenbHoil 3amutel BKP w 3ammrer BKP B
MaTeMaTHUecKuid  ammapar aId  ux | ['ocymapcTBEHHON SK3aMEHAIIMOHHOW KOMUCCHH.
(opmanmzanuy, aHaiM3a W BHIPAOOTKH
peneHus
CriocobeH NpHMEHATh MaTeMaTHYecKuil | BhIMogHeHMe  MHXEHEPHBIX  pacyeToB,  CO3IaHUE

OIIK(Y)-2 anmapaT ¥ BBIYHCIUTEIBbHYIO TEXHHUKY | IPOrPaMMHOI0/  alropUTMHUYECKOro/MaTreMaTHYeCcKOTo
JUTSL pelieHust MPO(ECCHOHANBHBIX 3a/1a4 | 00ECIeUCHHS.

Criocoben HCTIONB30BaTh 361k, | CosmaHue NpOrpaMMHOT0/ AITOPUTMUYECKOTO

OTIK(Y)-3 CHCTEMBI U HHCTPYMEHTAJIFHBIE CPE/ICTBA | /MaTeMaTHIeCKOTro 0OeceueHusl.

MpOrpaMMHUPOBAHUS B

podhecCHOHATTLHOM JesITEIbHOCTH

CrocobeH  TPUMEHATh  OCTI)KEHHUS | BBImoigHEeHMe aHATUTHYECKOTO 0030pa, TEOPEeTHIECKOTO
COBPEMEHHBIX KOMMYHHKAIIMOHHBIX U | aHaJIM3a C IPHUMEHEHUEM 3JIEKTPOHHBIX 0a3 JaHHbIX.
MH(QOPMAMOHHBIX  TEXHOJIOTHMH  JuIs

OIIK(Y)-4
MOMCKa U 00pabOTKH OONBIINX 00BEMOB
nHpopManuu 1o PO HITIO
JIeSTeIIbHOCTH

OTIK(Y)-5 CrnocoOeH NpUMEHSITh METO/bl Hay4yHO- | BrImosHeHue aHalIUTH4YeCKOro 0030pa, TEOPETHYECKOTO

WCCIIEIOBATEIbCKOH W MPAKTHYECKOMH

aHaJu3a. HJ’I&HHpOBaHHC, painsanmd W aHAJIU3




Kon Pazpaesnl u 3Tansl BKP
T HaumeHoBaHue KOMIIETEHIHH
JEATeIBHOCTH PE3yJIbTATOB HKCIICPUMEHTAIBHBIX HCCIIEIOBAHHH.
Cnocoben HCTIONB30BaTh B | [lonroroBka u pasMerieHHe IOSICHUTEIBHONW 3aIHCKU
npodecCHOHaANBHOM nesitensbHOCTH | BKP B ayiekTpoHHO# OMONMHOTEYHO ceTH yHHBEpCUTETa
HOpPMAaTHBHBIC TIPABOBEIC aKTHI B 00JIaCTH | C BHINOJHEHHEM TpeboBaHuil, mpeabspisemMbix k OOII,
OTIK(Y)-6 3alIUTEl TOCYJApCTBEHHOW TaWHBI W B | TPEOYIOMNX ocoboro HopsiaKa peanu3aIumy.
JIpYyrux o0iacTax BrInonHeHne U cornacoBaHue ¢ KOHCYIbTaHTOM pa3jiena
BKP, mnocBsIIeHHOTO CONIMAILHOH OTBETCTBEHHOCTH,
0e301acHOCTH KU3HEJIEATETbHOCTH u oXpaHe
OKpY’Karolleil cpeibl.
CnocobeH  wmcrnonb30BaTh  OCHOBHBIC | Brimomnenue pasnena BKP, nmocsieHHOro connanbHOM
METOABl  3alIUTHI HepcoHaja W | OTBETCTBEHHOCTH, OE30MACHOCTH YKH3HEAEATECIBHOCTH U
OIIK(Y)-7 HaceJeHHUs OT BO3MOJKHBIX IOCIEACTBUI | OXpaHe OKpYXXalolled cpeapl, U 4YeTKoe CJIEeJ0BaHUE
aBapy, KaTtacTpod, CTUXWHHBIX | BBIBOAAM M pE3ynbTaTaM, IIONYydCHHBIM B XOAE €ro
OencTBuii BBIITOJTHEHMS.
CnocobeH moHmMars cymHOcTh 1 | [oaroroBka M pasMeIleHHE IMOSICHUTEIBHON 3aluCKH
3HadeHne wHPopmanud B pa3Butud | BKP B anexTpoHHOW OMONMOTEYHON CEeTH YHUBEpCUTETA
COBPEMEHHOTO OOIIeCTBa, CO3HABAThH | C BHINOJHEHWEM TpeboBaHuil, mpemxbspisemMbix kK OOII,
OIIK(Y)-8 OTaCHOCTH W YTPO3bl, BO3HHUKAIOIIKE B | TPEOYIOMNX 0COOOTO MOpsIKa peaTn3aliy.
3TOM IIpoIecce, COOM0aTh OCHOBHBIC
TpeOOBaHUsT OC30MACHOCTH H  3aIUTHI
rOCyJIapCTBEHHOW TalHbI
CrocobeH moHumMare nporeccsl U | [loarotoBka M pa3MelleHHE MOSCHUTENBHOM 3allUCKU
OTIK(Y)-9 ABIIeHUd, npoucxoxsue B aToMHOU | BKP B anexTponHOM 61/16J11/1(1Tet1H0171 CETH YHUBEPCUTETA
MPOMBIIIJICHHOCTU C BBINIOJIHEHHEM TpeboBaHuii, npenbsBisgemMbix k OOI],
TpeOyIoIIX 00000 MOpsIKa peaTnu3aluu.
OomenpogeccnoHaJbHble KOMIETEHIIH YHHBEPCUTETA
CnocobeH mpuMeHsATh U paszpadarbiBaTh | llepuoanyeckoe B3auMOACHCTBHE C KOHCYJIBTAHTOM,
TEXHUYIECKYTO JIOKyMEHTAIIHIO B | OCYIIECTBISIIOIIMM HOPMOKOHTPONb. E)XeHenenbHbIe
COOTBETCTBUH c TpeOOBaHMSMH | OTYETHl HA CIEIHMANIBHO OPTaHW3yEeMBIX CEMHHapax.
TOCYAapCTBEHHBIX, OTpPaCIIEBBIX n | OKOHYaTeNBHBIII HOPMOKOHTPOJIb BCEH NOKyMEHTAIHH
JOTTK(Y)-1 BEJJOMCTBEHHBIX CTaHAApTOB u | BKP  nepen AOMyCKOM K 3alllTe BKP B
OCYIIECTBIISTH npoekTHo- | ['ocymapcTBeHHOI S5K3aMEHAIIMOHHON KOMHCCHH.
KOHCTPYKTOPCKYIO ~ AEATEIbHOCTH B
COOTBETCTBUM C TEXHHYECKUM 3aJaHUEM
B obmactu podeccHOHATBHOM
JIeSITETIbHOCTH
ITpodeccuoHanbHbIE KOMIIETEHUNH
IKCNIYAMAYUOHHO-MEXHUUECKASA 0eAMESIbHOCHb:
I'oToB Kk 3KcmyaTanuu, noanepkanuio B | [ImaHupoBaHme u peanu3anys SKCIHEPUMEHTAIBHBIX
HCIIPABHOM COCTOSIHUU | UCCIICJOBAHUMU. Beinosnnenue paznena BKP,
ABTOMAaTH3MPOBAHHBIX CHCTEM | TOCBSIIEHHOTO COLMANBHON OTBETCTBEHHOCTH,
TIK(Y)-1 yIIpaBIeHUS bu3mIeCKUMH 6e3onaCH00Tfl KHU3HEACATEILHOCTH " OXpaHe
yCTaHOBKaMH, o0ecrieyeHnIo UX | OKpYXKaloIei cpeipl, U YeTKOoe CIeJOBaHHE BBHIBOAAM U
3JIEKTPOIIOKAPOB3PHIBOOE30MACHOCTH, K | PE3yJbTaTaM, INOJYYEHHBIM B XOJI€ €0 BHIOJTHEHHS.
OLICHKE CIIEHAJIbHOW ¥ PagHallMOHHON
0e30MmacHOCTH
Crnoco0eH K 0OCBOGHHIO HOBBIX 00pa3ioB | BrlmomHeHne aHaluTH4YeCKOro 0030pa, TEOPETHUECKOTO
TIK(Y)-2 (pU3MYECKHUX yCTAaHOBOK aHaNM3a, WHKEHEPHBIX pacderos, CO3/laHue
HpOrpaMMHOI0/aNnapaTHOro/alropuTMUYECKOTr0/MaTeM
ATHYECKOT0 U Ip. 00eCTIeYeHHU .
CriocobeH BBIIONHATH TONHBIH 00BeM | [ImaHupoBaHme W peanu3anys SKCIEPUMEHTAIBHBIX
paboT, CBS3aHHBIX C TEXHUYECKUM | HUCCIIECIOBAHUIM. Brmonaenne pasznena BKP,
0o0CITy’)KHBaHHEM aBTOMATH3UPOBAHHBIX | TOCBSIIEHHOTO COIMANBHOM OTBETCTBEHHOCTH,
MK(Y)-3 CHCTEM  ymlpaBleHHs  (U3WIecKuMHU | 6€30macHOCTH JKU3HEESATEIBHOCTH u oXpaHe
YCTaHOBKAMHM C YYEeTOM TpeOOBaHMU | OKpYKAIOIIEH Cpeipl, M YeTKOE CIIEOBAHHE BHIBOJAM H
PYKOBOISIINX u HOPMATHUBHBIX | PE3yNbTaTaM, IOIY4YE€HHBIM B XOJI€ €T0 BBIOIHEHUSI.
JIOKYMEHTOB
CnocoGeH oOThIcKMBaTh W ycTpaHsTh | [lmaHupoBaHme, peanmsamms ¥ aHAJIU3 pPE3YJIBTATOB
TIK(Y)-4 HEHCIIPABHOCTU Ha (U3MYECKNX | IKCIIEPUMEHTAJIBHBIX  HCCJICTIOBAHHM. BI:IHOJIHGHI/I?
YCTaHOBKAx pasnena BKP, MIOCBSIILIEHHOTO COLMAIBHON

OTBCTCTBCHHOCTH, 0e30IMacHOCTH JKHU3HCACATCIBPHOCTH U




Kon Pazpaesnl u 3Tansl BKP
T HaunmeHoBaHHe KOMIIETEHIIHH
OXpaHE OKpYKaloWeH cpeasl, W YETKOE CIEIOBaHHE
BBIBOJAM M pE3yNbTaTaM, IOIYYEHHBIM B XOJE €ro
BBIITOJTHEHMS.
Cnoco0eH BBITOJHATE MeponpusiTusi o | [ImaHupoBaHme, peanm3amyss W aHAIU3 PE3YIbTaTOB
BOCCTAHOBJIEHHUIO Pab0OTOCTIOCOOHOCTH 9KCIIEPUMEHTANbHBIX  HCCIICAOBAHUHA.  BbImonHeHne
ABTOMATH3MPOBAHHBIX CUCTEM paszzena BKP, MOCBSIILIEHHOTO COLMATIBHON
MK(Y)-5 yIpaBJieHus GU3NUECKUMU YCTAHOBKAMH | OTBETCTBEHHOCTH, O€30MaCHOCTH >KU3HEJESITEIILHOCTH U
NPY BO3HUKHOBEHUH aBapHIHBIX OXpaHe OKpYKalolled cpelasl, U YeTKOe CJeJ0BaHHe
CUTYaINi BBIBOJIAM M pe3yJibTaTaM, IOJYYEHHBIM B XOJE €ro
BBIITOJTHEHHS.
CnocobeH pa3pabaThIBaTh NPEUIOKEHUST | BrINOIHEHNEe aHAIMTHYECKOro 0030pa, TEOPETHYECKOTO
10 COBEPIICHCTBOBAHHIO CHCTEMBI aHaM3a, WH)KEHEPHBIX pacyeros, CO3J1aHue
TK(Y)-6 SKCIUTyaTaIllii aBTOMaTH3UPOBAHHBIX MIPOTPaMMHOT0/aINMapaTHOT 0/aITOPUTMIYECKOT0/MaTeM
CHCTEM YIIPaBICHHUS HU3HICCKIMHI aTUYeCKOro W Mp. obOecredeHus. AHAIN3 pE3yIbTaToB
YCTaHOBKaMHU 9KCIIEPUMEHTAIBHBIX HCCICTOBAHUM.
Crocoben K SKCIDTyaTanuyu | BrIMoiHEeHHEe aHATUTHYECKOTO 0030pa, TEOPETHIECKOTO
CIEIUATIbHBIX TEXHWYECKUX CPEICTB, | aHanm3a. [lmaHWpoBaHWE, peanm3aluss W aHAIH3
COOpYKEHHH, 0OBEKTOB U HX CUCTEM pE3YyNbTaTOB  3KCICPUMEHTAIBHBIX  HCCICHOBAHMIL.
TIK(Y)-7 Brinonnenue pasaena BKP, nocssnieHHoro couuanbHon
OTBETCTBEHHOCTH, 0€30MaCHOCTH >KU3HECITEILHOCTH U
OXpaHe OKpYXKaloLeH cpelapl, U YeTKOe CJeoBaHHe
BBIBOJIAaM M pe3yJibTaTaM, IOJYYEHHBIM B XOJE €ro
BBINTOJTHEHHS
HPOEKMHO-KOHCMPYKMOPCKAA 0esimebHOCHIb:
Cnoco0OeH ocCylIecTBIATh pa3paboTKy | BrIMoigHeHHe aHATIUTHYECKOro 0030pa, TEOPETHUYECKOTO
TEXHHYECKOTO 3aJaHusl, pacdyer, | aHajiM3a, WH)KEHEPHBIX pacyeros, CO3JIaHuE
TIK(Y)-18 MPOCKTHYIO popabOTKy COBPEMEHHBIX | IPOrpaMMHOTIO/AINapaTHOT0/aIrOpUTMHIECKOTO/MaTEM
YCTPOMCTB W y37IOB  NpHOOpOB, | aTMdeckoro u 1mp. obecnedenns. [lmanupoBanwue,
YCTaHOBOK peanuzaiys 1 aHaJIu3 Pe3yJIbTaTOB SKCIEPHUMEHTAIbHBIX
HUCCIIEIOBAHUM.
Cnocoben UCTIONb30BaTh | BBINONHEHNE aHATUTHYECKOTO 0030pa, TEOPETHIECKOTO
MH(QOpMAaLMOHHbIE  TEXHOJOTHH IIPU | aHAJIN3a, WHKCHEPHBIX pacdeTos, CO3JIaHNE
pa3paboTke HOBBIX YCTaHOBOK, | MPOTPaMMHOT0/aNIapaTHOTO/aIrOpUTMUIECKOT0/MaTeM
TTK(Y)-19 YCTPOMCTB, CHOCOOEH K COOpY M aHAJIM3y | aTW4ecKoro M mp. obecneueHus. [linaHupoBaHue,
uHdopmanuu ULt BbIOOpA W | pealu3alys M aHalM3 Pe3yJbTaTOB HKCIEPUMEHTAIBHBIX
00OCHOBaHMSI ~ BAapMAHTOB  HAYYHO- | MCCIIEIOBaHHM.
TEXHHYECKUX W OpPraHU3alMOHHBIX
peleHui
Cnocoben MIPUMEHATh MeTOIbl | BhIMONHEHHE aHATUTHYECKOTO 0030pa, TEOPETHUECKOTO
ONTHMHU3AIMK,  aHajW3a  BapHaHTOB, | aHAJIM3A, WH)KEHEPHBIX pacyeros, CO3/IaHue
TIONCKA PENICHUs] MHOTOKPHUTEPHAIBHBIX | MPOTPaMMHOTO/aNapaTHOro/alropuTMHYECKOT0/MaTeM
TK(Y)-20 3amad, ydera HEONPENCICHHOCTEH Ipw | aTHYecKoro W 1mp. obecreueHus. [lmaHupoBaHme,
MIPOEKTUPOBAHUM C YYE€TOM TPEOOBAaHWH | pealu3anus U aHAIHU3 Pe3yIbTaToB KCIIEPUMEHTAIbHBIX
0€301acHOCTH M JAPYT'MX HOPMATHBHBIX | HCCIICIOBAHUH.
JOKYMEHTOB
CrocoOeH K TIPOBEIEHHWIO TEXHUKO- | BpINomHEeHHe aHaIUTHYeCKOro 0030pa, TEOPETHIECKOTO
HKOHOMHYECKOTO 00OCHOBaHHMs | aHAIHU3a, WH)KEHEPHBIX pacyeros, CO3/IaHue
MPOEKTHBIX PACUETOB YCTPOMCTB U Y3JIOB | IIPOrPaMMHOI0/aInapaTHOro/aJropuTMH4ecKoro/MaTeM
TK(Y)-21 npuOOPOB U yCTAHOBOK aTMdyeckoro W mp. obecrieueHus. [lnanupoBanue,
peanu3aiys 1 aHalIu3 Pe3yJIbTaTOB IKCIEPUMEHTAIbHBIX
HUCCIIEIOBAHUMN. Brimonnenue paszena BKP,
MOCBSIIIEHHOTO BOIMpPOCcaM (MHAHCOBOTO MEHEIKMEHTa,
pecypcoadhexkTHBHOCTH U pecypcocOepekeHHsI.
HAYYHO-UCCTIE008AMENLCKAA 0eAMENbHOCHIb:
Cnocoben OCYIIECTBIISTH TIOUCK, | BhINonHeHne aHanUTHYECKOTo 0030pa, TEOPETHIECKOTO
n3y4eHue, 0000meHne U | aHaJyM3a B TOM YHCIIE C IPUMEHEHHUEM 3JICKTPOHHBIX 0a3
CHCTEMaTH3aLUI0 HAyYHO-TEXHUYECKOW | JAHHBIX. [Nepnoanueckoe B3aUMO/ICHiCTBUE c
MK(VY)-22 nHpopmanuu, HOPMAaTHUBHBIX U | KOHCYJIbTAHTOM, OCYLIECTBISIOIINM HOPMOKOHTPOJIb.
METOJIMYECKHX MaTepuaioB B cdepe
cBoei npodeccHoHAIEHON

JACATCIBHOCTHU




Kon
KOMIIETCHIIUH

HaumeHnoBanue koMneTeHIIMH

Pa3nenn! 1 3tansi BKP

TIK(Y)-23

CrocobeH TpPHUMEHATh COBPEMEHHBIC
METOIbl HCCIICIOBAHUSI TPOLIECCOB U

00BEKTOB npodeccHOHATBHOMH
JesATeIbHOCTH, HNPUMEHSATD
MaTreMaTHYeCKUi anmnapar ST

(dbopManu3anuy, aHaiau3a U BBIPAOOTKU
penieHus

BEInonHeHNe aHATUTHYECKOTO 0030pa, TEOPETHIECKOTo
aHaIIN3a, WHXEHEPHBIX pacyeTos, CO31aHue
MIPOTPaMMHOTO/aIMapaTHOT 0/aITOPUTMIYECKOT0/MaTeM
ATHYECKOTO U Ip. 00ECTIeYCHNUS.

TIK(Y)-24

Cnoco0eH  OLEHHUTb  IEPCHEKTHUBBI
pa3BuTHs (U3MYECKUX YCTAaHOBOK H
cHCTEM aBTOMaTU3UPOBAHHOTO
yIIpaBJeHus, UCIIOJIb30BATh
COBPEMEHHBIC JIOCTIKEHHS B Hay4HO-
HCCIIETOBATEIhCKIX paboTax

BeinonHeHne aHaIMTHYECKOTO 0030pa, TEOPETHYECKOTO
aHau3a, HUH)KEHEPHBIX pacueTos, CO3JaHUE
[IPOrpaMMHOTO/aNNapaTHOT0/AITOPUTMUYECKOT0/MaTeM
arnyeckoro u  mp. oOecrnedeHus. [Ipoxoxnenne
MIPOLEAYPHI BHEIITHETO pELeH3NPOBaHNS "
MIPEABAPHUTENHHON 3aIUTHL.

TIK(Y)-25

CrocobeH  pa3pabaTeiBaTh  HAy9dHO-

TEXHUIECKYFO JOKYyMEHTAIIHIO,
OCYILIECTBIIITH ~ MOATOTOBKY  HAYyYHO-
TEXHUIECKUX OTYETOB, 0030pOB,
MyOIMKanui 1o pe3yspTaTtam

BBITIOJTHEHHBIX paboT

BEInonHEHNE aHATUTHYECKOTO 0030pa, TEOPETHIECKOTo
aHaIIN3a, WHXEHEPHBIX pacyerTos, CO31aHue
MIPOTPaMMHOTO/aINMapaTHOT 0/aITOPUTMIYECKOT0/MaTeM
armgeckoro W mp. obecnedenus. Ilepuogudeckoe
B3aMMOJICHCTBHE C KOHCYJIBTAHTOM, OCYIICCTBIISIOIINM
HOPMOKOHTPOJI.

ITpodeccuonanbHbBIE KOM

MNETCHIIUH YHUBECPCUTETA

JUIK (Y)-1

CrocobeH  BBIMONHATH  pacdeT U
MIPOEKTUPOBAHUE IpOTrpaMMHO-
TexHuueckux cpeacts ACY TII u
ACHMU B COOTBETCTBUM C TEXHHYECKHUM
3a/laHeM c HCIIOJIb30BaHUEM
CTaHJAPTHBIX CPEJCTB ABTOMAaTHU3AINH
POEKTUPOBAHMS.

BrinonHeHne aHAIUTUYECKOrO 0030pa, TEOPETHIECKOro
aHaM3a, WH)KEHEPHBIX pacyeTos, co3faHue
MIPOrpaMMHOT0/aNNapaTHOro/aNropuTMUIECKOro/MaTeM
aryueckoro u mp. obecneuenus. Ilepuoaugeckoe
B3aUMOJICHCTBUE C KOHCYJIBTAHTOM, OCYIIECTBISIOLUINM
HOPMOKOHTPOJIb.

IIpodeccuoHalbHO-CIENNATN3HPOBAHHbIE KOMIIETEHIIMH YHHBEPCUTETa

JITICK (Y)-1

CrmocobeH  TNpUMEHATh  3HAHUSA O
MPOTEKAMINX TpPOIeccax B SIICPHBIX
SHEPreTUIECKUX YCTAaHOBKAX, 3HAHUSA O
TEXHOJIOTHYECKUX mporieccax H
ammapatax ~— IPOHW3BOICTB  SIIEPHOTO
TOIINIMBHOTO OUKJIIa JJIS IIOHUMAaHUS
ueneit u 3agay ACY TII

BrinonHeHNe aHATUTHYECKOTO 0030pa, TEOPETHIECKOTO
aHaN3a, WHKCHEPHBIX pacderos, CO3JJaHUE
MIPOTPaMMHOT0/aNNapaTHOT0/aNr OPUTMHUIECKOT0/MaTeM
atndeckoro u  1mp. oOecmedeHus.  [Ipoxoxnenne
TIPOLEAYPHI BHEIITHETO pELeH3NPOBAHNS "
MIpeJBapUTEeNbHON 3aluThl. ExXeHenenbHbIE OTYETHI Ha
CHENHAIBHO OPTaHN3yEeMbIX CEeMHHApPaX.

JUICK (Y)-2

CriocobeH MpUMEHSTh 3HAHHUA TEOPUH U
npaktukn  ACY TII, Bxmovaromue
MaTreMaTHYecKoe, UH(OPMALMOHHOE,
AITOPUTMHUYCCKOC u TCXHHYCCKOC
obOecrieyeHnss I  OOCIYXKUBaHHS U
NPOEKTUPOBAHUA  3TUX  CHCTEM B
COOTBETCTBUH c 3aJ]aHHBIMH
TpeOOBaHUSIMA M yCIOBHIMHU

BrinonHeHNe aHATUTUYECKOTO 0030pa, TEOPETHUECKOTO
aHaju3a, WHXEHEpHbIX pacueToB. [lmanupoBanue,
peanu3anys U aHaju3 pe3ysbTaTOB SKCIEPUMEHTAIbHBIX
HCCJIEJOBAaHUH.

JITICK (Y)-3

CrocoOeH  IpUMEHATh  3HAHUS O
TEXHOJIOTHYECKUX mporeccax u
anmaparax sIEpHOro TOILIMBHOIO IUKIIA,
3HaHUS O IIpoleccax B SAEPHBIX
peakTopax i pa3paboOTKM  HX
MAaTEMaTUYECKOT0 OIMCAHMS C LEIBI0
NPOBENCHUS Hccae0BaHuN 51
npoextupoBanusi ACY TII.

BrimonHeHHEe aHATUTHYIECKOTO 0030pa, TEOPETHIECKOTO
aHaJM3a, WHXXEHEpPHBIX pacueToB. [lmaHupoBaHue,
peanu3anys U aHajJu3 pe3ylbTaTOB dKCIIEPUMEHTAIBHBIX
HCCJIEJOBAaHUH.

JITICK (Y)-4

CrocobeH  TPHUMEHSTh  IONyYeHHBIE
3HaHMUS B O0JaCTH DIEKTPOHWKH U
AaBTOMATHKH  JUIi  IPOEKTHPOBAHMS
HOBBIX TEXHMYECKHX CPEJCTB CHCTEM
ABTOMATH3MPOBAHHOTO YIPaBJICHHS

BeIMmonHeHHE aHATUTHIECKOTO 0630pa, TEOPETHIECKOTO
aHaJM3a, HHKEHEPHBIX pacueros, co3janue
MPOrPaMMHOT0/aNNaPaTHOT0/ AT OPUTMUYECKOT0/MaTeM
ATUYECKOro U p. 0becreueHusl.

JITICK (V)-5

CriocobeH TNpUMEHSATh 3HAHWS OOIIeH
ctpyktypel  ACY  TII  spepHoro
TOIUIMBHOTO ITHKJIA C LEJbI0 TOHUMAaHUS
pomu B Hel OTHENBHBIX

BrITonHeHNEe aHATUTHYECKOTO O630pa, TCOPETUYCCKOI'O
aHaJin3a, MHKCHECPHBIX PACYCTOB

TCXHOJIOTUYCCKUX NPOLIECCOB




3. CTpyKTYpa BbIIYCKHOH KBAJTU(PUKALMOHHOI padoThI

BKP umeer crienyronyro CTpykTypy:

— TurynsHelii guCT,

— 3aruiaHupOBaHHBIE PE3YJbTAThl 00YUEHHUS 10 MPOTrpaMMe,

— 3apanue Ha BeiojiHeHNE BKP,

— Pedepar,

— Ormpenenenusi, 0003HaYEHUS, COKpAIlIEHUs, HOPMATHUBHbIE CCHUIKH,

— OrnasieHue,

— Bgenenne,

— O030p auTEpaTYpHI,

— OOBEKT ¥ METO/bI UCCIIEA0BAHNUS,

— Pacuersl u anHanuTHKa (QaHAIUTUYECKUN 0030p, TEOPETUUECKUM aHAINW3, WHKEHEPHbIE
pacuersl, pa3paboTka KOHCTPYKLIUH, TEXHOJIOTHYECKOE, OpraHU3aIL[MOHHOE,
ProHOMHUYECKOE MTPOESKTUPOBAHUE U JP.),

— PesynbTarel mpoBeACHHOTO UCCIIeOBaHUS (Pa3pabOTKH),

— Paznen «®uHAHCOBBII MEHEKMEHT, pecypcodPPeKTHBHOCTD U peCcypcocOepekeHe»,

— Paznen «CouuanbHasi OTBETCTBEHHOCTBY,

— 3axirodyeHue (BbIBOIBI),

— Cnucok nyOiauKanui CTyJIeHTa,

— CIHCOK UCTIOIb30BAHHBIX UICTOYHUKOB,

— Ilpunoxenus.

4. MeToIMKA OLlEHKH BbINYCKHOH KBAJIM(PUKAUMOHHOI padoThl

4.1. BKP onenuBaercs Ha 3aceqanuu [ DK. Wiensr ['OK oneHnBarotT conepkanue paboThHI U €€
3aIUTY, BKJIFOYAIOLIYIO I0KJIaJ U OTBETHI Ha BOIIPOCHI, [0 KPUTEPHSIM, IPUBEACHHBIM B paszzene 5.

4.2. CornacoBaHHasi UTOTOBAasl OLICHKA BBICTABIISIETCS HAa OCHOBaHWM OIeHOK wieHoB ['OK ¢
yueroM oneHku pykoBoautens BKP. HWroroBas ouenka 1o pesynabraram 3amutsl  BKP
BBICTABJIIETCS B TPAJUIMOHHON Qopme (B COOTBETCTBUM C AeiicTByromuM llonoxxenuem o
0aNIbHO-PEUTUHTOBOM cucTeMe onieHnBanus TIIY).

5. Kpurepum oieHKH BBINYCKHOI KBaIU(QUKALMOHHOH padoThI

Ha ocHoBanum mnpuBeneHHBIX KpurepueB npu oueHke BKP nemaercs BeIBOg 0
c(OPMUPOBAHHOCTH COOTBETCTBYIOMIMX KOMIETEHIIHA:

Kpurepun onenxn BKP CooTBeTcTBHE
TPAAMIIHOHHOM
OIICHKeE

— TIlomuoe coorBerctBue BKP 3aganuio, mens gocTurayra, 3agaud | «OTIMYHO»
BBIITOJIHCHBI, ITPUHATBIC pCHICHUS Y€TKO 000CHOBaHEBI

—  Crpykrypa, opopmieHHE TOSCHUTEIHHON 3aMUCKHA M JEMOHCTPAIIHOHHOTO
MaTepuaga COOTBETCTBYET TMPEABSABISEMBIM TpEeOOBAHUAM, HE HMeEET
CYIICCTBCHHBIX HEAOCTATKOB

— Hanuume nonoxurenbHbIX O0T3bIBOB pykoBoauTenss BKP u BHemHero
peLeH3eHTa

- OTBeTH Ha BOITPOCBI KOMHUCCHUH U 3aMCYAHUA PYKOBOJUTCIA W BHCIIHETO
perieH3eHTa CHOPMYIMPOBAHBI C HWCYEPIBIBAIONICH apryMeHTalued u
CBUCTEIBCTBYIOT O CaMOCTOSITEIbHOM BBITIOJTHEHHH PAOOTHI U MOIHOM H
Pa3HOCTOPOHHEM OCO3HAHWH 3a/1a4, PEIIEHHBIX B paMKax BblosHeHUs1 BKP.

— TlomHoe coorBerctBue BKP 3amanuro, menb [IOCTHrHYTa, 3agauu | «XOpOIIO»
BBINOJIHEHBI, IPUHSTHIE pelIeHUsI 000CHOBaHBI YaCTHYHO

—  Crpykrypa, opopmiieHHEe TOSCHUTEIbHON 3alMUCKU M JEMOHCTPALIMOHHOTO
MaTepuajla COOTBETCTBYET IpPEIbsBISIEMBbIM TPeOOBAaHUSM, HMEIOTCS




HE3HAYUTEIIBHBIC HEJOCTATKH

— Hamnume nonoxurensHbIX 0T3bIBOB pykoBoautenss BKP u BHemnero
peLeH3enTa

— OtBeTbl Ha BONPOCH KOMUCCUM M 3aMEYaHUs PYKOBOAMTEIS M BHELIHETO
peLeH3eHTa JOCTaTOYHO apryMEHTHpPOBaHbl M CBHUJETEIBCTBYIOT O
CaMOCTOSITEJIbHOM BBIIIOJIHEHUU paOOThl, HO HE MOJIHOM U Pa3HOCTOPOHHEM
OCO3HAaHHMU 3aJa4, PeIICHHBIX B paMKax BbinonHeHus BKP.

— He nosnnoe coorBerctBue BKP 3amanuto, 1nenp NOCTUTHyTa YacTUYHO, «Y 10B1.»
3aJ]auy BBITOJIHEHBI HE B MTOJIHOM 00BbEMe, MPUHATHIEC PEIICHHsI 000CHOBAHBI
YaCTUYHO UJIM HE 0OOCHOBAHBI BOBCE

—  Crpykrypa, odopmiieHHE MOSCHUTEILHON 3alMCKU M J€MOHCTPAIIMOHHOTO
MaTepuajga 4YacTUYHO COOTBETCTBYET MPEAbSBISIEMbIM TpeOOBaHUSAM,
HUMEIOTCS 3HAYUTEIIbHBIE HEOCTATKN

— Hamuume nonoxurenbHbIX OT3bIBOB pykoBoautenss BKP wu BHemHero
peLeH3eHTa

— OtBeTbl Ha BONPOCHl KOMUCCUHU M 3aME€YaHUs PYKOBOAMTENS U BHEIIHETO
peLEeH3eHTa HE apryMEHTHUPOBaHbl W CBUIECTEIBCTBYIOT O HE BIIOJHE
CaMOCTOSITEJIbHOM BBINIOJIHEHUMH paOOThl, HE IOJHOM OCO3HAaHUM 3ajady,
penIeHHBIX B paMKax BblosiHeHUs: BKP.

— He coorBerctBue BKP 3amanuto, 1enb He JOCTUTHYTa WM jgocturHyra | «Heymosi»
YaCTUYHO, 33J]a4d BBIIIOJHECHBI HE B IIOJTHOM 00beMe, IPUHSATHIE PEIICHUS HE
000CHOBAHEI BOBCE

—  Crpykrypa, opopmiieHHE MOSCHUTEIBHOW 3aMMCKH U JEMOHCTPAI[HOHHOTO
Marepdaia  HE  COOTBETCTBYET WM  COOTBETCTBYET  YACTUYHO
Hpe[[’I)HBJIHeMbIM Tpe6OBaHI/I$IM, UMCHOTCA 3HAYUTCIIBHBIC HCAOCTATKHN

— Hamuume otpumaTtenbHbIX OT3bIBOB pykoBoauTenass BKP u  BHernnero
peleH3€enTa

- OTBCTBI Ha BOHpOCLI KOMHUCCHUMU U 3aMCUYaHUA pYKOBOIII/ITeJIFI U BHCHIHECIO
pelicH3eHTa HE  apryMEHTHpPOBaHbl M  CBUAETCIBCTBYIOT O  HE
CaMOCTOSITCIbHOM  BBIMIOJIHEHUH  paOOThl, TIOJIHOM HE IOHUMaHHH
JIOKJIaIbIBAEMOTO MaTepuaa

Pa3paborunku:

J10JDKHOCTD DO
3aBenyroumii  kadenpoit -
PYKOBOJIUTENb OTACIICHUSA Ha I'opronos A.T.
npaBax Kadeapsl, 1.T.H.
Homent OATI] ITaBnoB B.M
Jouent OATI] Edpemos E.B.

®OC ono0peH Ha 3aceiaHuM BhITycKawomero OTnaeneHus sjaepHo-TorwuBHOTO Iwkima WMATII
(mporokoa ot «31» mast 2018 1. Ne3).
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OTJIENICHUs Ha TIpaBax Kadeapsl, 1.T.H. SV
IIOAIIUCH

3aBeayronuii kadeapoii - pyKOBOIUTENb /*// '
X A.Il'. T'opronos




JIner usmenennii ®OC rocyiapcTBeHHONH HTOTOBOM aTTeCTALMH

YueOHblii roj

CopepixaHue /u3MeHeHHE

OO0cy:K/1€eHO Ha 3acelaHnn
OTtaeeHus! siIEPHO-TONTMBHOTO
IHMKJIA (IPOTOKO.JT)

2019/2020
y4eOHBIN TOJT

OOHOBIIEH TPUMEPHBIN MIEPEUCHb TEOPETUYECKIX

BOIIPOCOB.

or 28.06.2019 1. Ne 16

2020/2021
yueOHBIH roj

1.06HOBNIEH TNpPUMEpPHBIN MEpeueHb TEOPETUUYECKUX

BOIIPOCOB.

2.0O0HOBJIEH TepeUYeHb JUCIUIUIMH TOCYAapCTBEHHOTO

OK3aMCHa.

ot 01.09.2020 .
No 29-11




