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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 AucnunmvHa «CHcTeMbl ynpaB/ieHHsi XMMHKO-TeXHO/JIOTHYECKUMH MpOLiecCaMu U
MeTpoJIoTHsi» ofecieunBaeT (OpMHUpPOBaHHMe C/IeJyIOIUX KOMIETeHIHH C Yy4éToM
UHJAUKATOPOB UX /I0CTIDKEHUSs

KO,Z[, HAMMEHOBAaHHEe KOMIIeTeHIIUH KO]I[ HHAUKATOPA KOMIIETECHIIUHN

OIIK OC-6 CrniocobeH obecrieurBaTh MpoBeJieHHe
TeXHOJIOTMUeCKOro MpoLecca, UCI0/1b30BaTh
TeXHUUYEeCKHe CPeJCTBa /1/1s1 KOHTPOJISI TapaMeTpOB
TeXHOJIOTMYeCKOI 0 IIPOLecca, CBOMCTB ChIPbsSl U TOTOBOU OIIK OC-6.3
MPOAYKLMH, OCYLLECTBIIATh U3MeHeHYe TlapaMeTpOB
TeXHOJIOTMUeCKOro MpoLjecca Npy U3MeHeHHHU CBOMCTB
CBIpbSI

[TKO-3 CriocobeH aHamM3UpOBaTh TeXHOIOTMUECKHUH
Tnpoliecc Kak 00beKT yIpaB/IeHHs]

IIKO-3.3

1.2 B pe3ysibTaTe 0CBOeHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,
CopepxaHue HHAUKATOpA Pe3yabTaT 00yuyeHust
HHAMKATOpa
3HaTh TeOpeTHUYECKHe OCHOBBI
METPOJIOTMH; OCHOBbI
B3aMMO3aMeHsIeMOCTH,
CTaH/apTU3aLuM U CepTU(PUKALIH,
HOPMaTUBHO-TIPaBOBbIE JOKYMEHTBI
CUCTEMbI TEXHUYECKOTO
peryJMpoBaHusi, METPOJIOTMUeCKOI0
O6najjaeT 3HaHUSIMU METO/ZIOB U | obecrieueHUsi; METO/bl TEXHUUECKUX
CpeJCTB AUarHOCTUKA XUMHUKO- | U3MepeHUH U OCHOBHbIE
TeXHOJIOTMUeCKOro IpoLecca, TIPOMBILLIZIEHHbIE KOHTPOJIbHO-
OITK OC-6.3 roCy/lapCTBEHHOW CHUCTEeMBbI V3MepuTe/bHbIe TIPHOOPBHI.
NpUOOPOB, 3/IEMEHTOB YMeThb N0/1630BaThCs1 UMEIOILIeN s
MEeTPOJIOTUM U MPUMEHSeT UX JJi1 | HODMaTUBHO-TEXHUUYECKOW U
KOHTPOJISI OCHOBHBIX CMPaBOYHOM JIOKyMeHTaL1ei.
TeXHOJIOTUUeCKUX TapameTpoB | Biagers Metogukamy 06paboTku
pe3y/bTaTOB U3MepPeHuH;
10C/1e[J0BATe/IbHOCTBIO BBITIOJTHEHUS
npoLeAyp CTaHAapTH3aLuy U
cepTudUKaIK; HaBbIKAMU
oOpaliieHusi C OCHOBHBIMU TUTTaMHU
KOHTPOJIbHO-U3MEePUTeJIbHBIX
TIpUOOpPOB.
[IKO-3.3 BerinosiHgeT aHanm3 XUMHKO- 3HaTh NMPUHLUIILI JEUCTBUS U
TexHonoruueckux cucreM (XTC) c | mocTpoeHHs aBTOMaTUUECKHUX CUCTEM
TOYKH 3pEHHs UX aBTOMATH3al[iy, | yTIIpaBjieHus, 0COOeHHOCTH
pa3pabatbiBaeT cUCTeMY (yHKL[MOHUPOBAHUS] aBTOMaTHUUeCKUX
aBTOMAaTUYEeCKOr'0 YIIPaB/IeHUsl | CUCTeM YIIpaB/IeHHsI Pa3HbIX TUIIOB C
XTC u nogbupaet YUeTOM XapaKTepUCTUK
COOTBETCTBYIOLLME CPeJCTBa TeXHOJIOTUYeCKOr0 000pYy/I0BaHHUsI.

2



YMeTb BbINOMHATE aHAIU3 CBOMCTB
00BEeKTOB A1/ Lie/ield yrpaByieHus,
BbIOMPATh CTPYKTYPY aBTOMAaTHUeCKOH
CUCTeMBI YIIpaBJIeH!s U BbITIO/HATh
pacuet rapaMeTpoB peryJisToOpOB.
Bnapersb KputepusiMu Bbibopa
CTPYKTYPbI CUCTEMBI yTIPaB/IeHHS
XTTI c yyeToM X 0COOEHHOCTEM.

dBTOMATHU3allUH

2 MecTo pauciMIuIMHbI B cTpyKType OOII

Nsyuenne  guctuiiMHbl  «CHCTeMbl  YIIpaB/eHUS  XMMMKO-TEXHOJOTMUeCKUMU
mpolieccaMd M MeTpoJiorvsi»  OasupyeTcs Ha  pesyjbTaTaXx OCBOEHMS — CIe[YHOIIWX
JUCLIMIUVIVH/TIDAKTUK: «MaTtematuka», «®Pusuka», «AHaJiWTHUecKass XUMHUS U (PU3MKO-
XUMHYeCcKre MeTOZbl aHamu3a», «Pusnueckasi XuMusi», «XuMUUecKre peakTopbi», «IIporecchl
Y arrapartbl XMMAYeCKON TeXHOIOTUK»

OucuunivHa SIBJISIETCS Tnipe/iLLeCTBYOLeM aJist JVCLIATITMH/TIPAKTHK:
«[Ipon3BofCTBeHHasi TpAKTHKa: TeXHOJOruueckasi (IMPOeKTHO-TEXHOJIOTHYecKasi) IpaKTUKa»,
«[IpoekTrpoBaHUe v obopyoBaHue HedTenepepabaThIBAIOLIIX TIpeITIPUSITUI»,
«[1pon3BoCcTBeHHAas MPaKTHUKA: MpeAJnuIJIOMHast TPAKTUKa»

3 O0BeM AUCIUILIMHDBI

O0beM AUCHMIITHHBI cocTaBisieT — 3 3ET

TPpyaoeMKOCTh B aKafileMHYeCKHX Yacax
(OpvH akazieMHUUeCcKHii yaCc COOTBETCTBYeT 45 MUHyTaM
Buj, yue6Hoii paGoTsI aCTPOHOMHYECKOT0 yaca)
YuebH
Bcero BII TOZ, YueOHbIii rog Ne 5
Ne 4

OG6r1ast TPy0€MKOCTb 108 36 7
JCLIUTUIAHBI
AyauTOpHBIe 3aHATHS, B TOM 16 ) 14
yucse:

JIEKLIUU 6 2 4

nabopaTopHbIe pabOThI 4 0 4

MpakTU4YeCcKrue/ceMruHapCKre 6 0 6
3aHATHUS
CamocTosTenbHas paboTta (B
T.4. KypCOBOe 88 34 54
TIPOEKTHPOBaHKE)
TpyzoeMKOCTb 5 4 0 4
TIPOMEe)KYTOUHOM aTTeCcTaluu
Bu npomeKyTouHOM
arrectaluy (UTOrOBOrO . 3auer 3auer
KOHTPOJIS 110 AUCLIATIITHE)

4 CTpyKTypa M coiep)XaHue AMCIUII/IMHbI

4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIUHBI



YueOusbIii rog Ne 4

Ne HaumeHoBaHue HEKLII/II/IB“ALI KOHT;;;(; HOH paﬁOTIIZIIB (CEM) CPC dopma
n/n Pasjesia i Temul Kon. Kon. Kon. Ko Texyero
AMCHHILTHHDE Ne UYac. Ne UYac. Ne UYac. Ne Yac. KORTPOJI
1 2 3 4 5 6 7 8 9 10 11
Bsegenue B
1 aBTOMAaTU3aLUI0 1 2 1,2 34 Pedepar
XTII
IIpomesxyTouHas
aTTecTalus
Bcero 2 34
YueOHbIi rof Ne 5
Ne HaumeHoBaHHe HEKL[I/II/IB“ALI KOHT?;(};[ HOH paﬁo*nl:IlB (CEM) CPC dopma
n/n PasAe/a u TeMbl N Ko N Ko N Ko N Kon. TeKyrero
AUCIUIIAHBI o Yac. o Yac. o Yac. o Yac | KOHTPOIA
1 2 3 4 5 6 7 8 9 10 11
OcHoBBI KonTponbH
MeTPOJIOTUU as pabora,
Tecr,
ITpopaboTk
a
1,2, OTJe/IbHbIX
1 1 2 1,2 4 28
3 pas3ziesyioB
TeopeTHyec
KOT'0 Kypca,
Otuer 1o
naboparop
HoW pabore
Cucremsl KonTponbH
yIpaBieHust ast pabora,
TEXHOJIOTUeCKUM Otuet 1o
Y TIpolieccamMy U saboparop
obopyioBaHrEM HOM
19 pabore,
2 2 2 1,2 4 3 2 W 26 Tecr,
3
IMpopaboTk
a
OTJe/IbHBIX
pasziesioB
TeopeTHyec
KOT'0 Kypca
IIpomesxyTouHas 4 3auer
aTTecTalys
Bcero 4 4 6 58

4.2 KpaTkoe co/iep>xaHue pa3/ie/ioB ¥ TeM 3aHATHH

YueOusbIii rog Ne 4

Ne

Tema

Kpatkoe copepxaHue

BgeneHue B
aBTomaTu3anuo XTII

OcCHOBHEIe TIOHATHA, CBA3aHHBbIE C 00BbeKTaMHu
HN3MepEeHUs: CBOI‘;ICTBO, Be/IMUKHA4, KO/IMYeCTBeHHbIe U
KaueCTBEeHHbIE ITPOAB/I€HUA CBOMCTB 00BLEKTOB
MdTE€pHaJIbHOT'O MHPd. IloHsaTue u BHUABI CDEACTB
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n3mMepeHuii. Mecto CY B mpoU3BO/ICTBE, 3a/lauu.

YueOHsIli rog Ne 5

Ne

Tema

Kpatkoe copepxaHue

OCHOBBI METPOJIOTHHA

dusnveckas Be/iMuMHa. EuHULIbI (hU3MdecKux
BesiMuuH.  MexxzayHapogHas cuctema egunur CH.
[Ixans! u3mepenuit. Knaccudukarus CU.
[TorpemHoctn CY. HopmasibHbI yC/I0BUSI M3MEPEHUH.
Hopmupyemsblie meTposioruueckrie XapakTepuCTUKU
CH. Knacc tounoctu CU. Ucneiranus CU u
yTBep)KJeHHe UX TUIa. 3aKOHOMEepPHOCTH
¢dbopmMHpOBaHUs pe3y/bTaTa U3MepeHusl, IOHSITHe
MOrpeLIHOCTU. Pe3ynbTar n3mepeHus U ero
XapaKTepUCTUKU. VICTOUYHUKM MOTrpeIHOoCTeH.
[TonsiTve HeomnpeeeHHOCTU PY. Bu/ibl u3MepeHuH.
TpeboBaHus K MpoBeJeHUI0 n3MepeHuii. ObpaboTKa
pe3y/bTaTOB MPSAMBIX OJJHOKPATHBIX, ITPSIMBIX
MHOTOKPATHBIX U KOCBEHHBIX U3MepeHui. MeToauKu
BBITNIOJTHEHUS] U3MEPEeHUH.

Cuctembl yripaB/IeHUs
TeXHOJIOTUYe CKUMHU
TpoLieccaMu 1
obopyJoBaHHEM

TpeboBaHus, TIpebsIB/IIEMbBIE K CPE/ICTBAM
M3MepeHuH, (aKTopkI, BAMSIONIME Ha UX BLIOOD,
MapKUpPOBKa CpeJiCTB MU3MepeHUM, BU/Ibl UCTIOJIHEHUM
(B3pBIBO3aAIIMITIEHHOE, KTMMaTUuecKoe, 1 T.J.)
AHasnoroBbie 3/IeKTpoU3MepUTeIbHbIe TIPHOOPHI.
CocraB ACY TII. JlokanbHbIe, 1IeHTPaJIU30BaHHbIe,
pacripe/ie/ieHHble, UIHTerpUPOBaHHbIe CUCTEMBbI
ympaB/ieHUs] TeXHOJIOTMYeCKMMU TPOLeCCamH.
OCHOBHBIE TEDMUHBI U OTIpe/ie/IeHUst TEOpUHr
aBTOMaTHUYeCKOIO PeryMpoBaHus. [JeKoMno3unus
cucTeM yripaB/ieHus. [ToHsITHe 00BeKTa yIpaBIeHusl.
XapaKTepHCTHUKH, CBOUCTBa, mepeMeHHble OY. XTII
Kak 00beKT yrnpaBieHus. CTaTuueckre AMHaMHUUeCKHe
XapaKTepUCTUKHU 0OBEKTOB 1 3BeHBEB YITPaB/IeHUSI.
[TepenaTouHbie GyHKIMKA. MaTeMaTHyeckoe
MozenvpoBaHue OY. PerynupoBaHve OCHOBHBIX
TeXHOJIOTUUeCKUX TlepeMeHHBIX mpotiecca. CriocoObl
peryMpoBaHUs pacxo/ia, TeMIiepaTyphbl, JaB/IeHus,
ypoBHs, pH.

4.3 IlepeueHb /1abOpPaTOPHBIX padoT

YueOusbIii rog Ne 5

Ko/1-Bo akageMnuyeckux

cricTeMax yripasJieHusi Ha mpuMepe HART

Ne HaumeHoBaHue 1a00paTOpHOI PadoThI
yacoB
1 KanmmbpoBKa rU/JpOCTaTHUeCKOro ypOBHEMepa 2
) [TosieBble TIPOTOKOJIBI Nepejau HH(opMaryu B 5

4.4 IlepeyeHb NPaKTHUYECKHX 3aHATUHN




YueOusbIii rog Ne 5

. Ko-Bo akajeMu4ecKHx
No Tembl NpaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI
JacoB
1 DJIEKTPUYECKUE U3MEPUTE/TbHbIE MeXaHU3MbI 2
2 [ToBepka /ilehopMalliOHHOTO MaHOMeTpa 2
3 IToBepka pacxosoMepa nepeMeHHOro nepenaja 9
JlaB/IeHUsI

4.5 CamocrosiTesibHas padoTa

YueOusbIii rog Ne 4

Ne Buj CPC Ko/1-Bo akageMnuyeckux
4acoB
1 Hanucanue pedepara 14
2 ITpopaboTKa pa3/ieJioB TeOPeTUUYECKOr0 MaTepHasa 20

YueOHsIli rog Ne 5

Ne Buj CPC Ko/i-Bo akajeMuueckux
4acoB
1 KoHntposibHast paboTa Ayisi CTyJeHTOB 3a0YHOM 20
dbopMbI 00yUeHHST
9 OdopmiieHre 0TYETOB TI0 J1TaOOPaTOPHBIM U 10
MTPAKTHUYECKUM paboTam
3 ITpopaboTKa pa3zie/ioB TeOpPeTHYeCKOr0 MaTepuasia 24

B xo/ie npoBeieHust 3aHATHH T10 JUCLIUIIMHE UCTIOb3YHTCS C/IeIyIOlie HHTePaKTUBHbIE
MeTozibl 00yuenusi: Buzeosnekius (videolecture) — 3anvcaHHast Ha BUJIe0 JIEKLUsI, BK/TFOUAIOITIAsT
HarJisiiHbIe MaTepHUaJbl (TabJ/UI[bI, PUCYHKH, CXEMBI, BUJIEO).

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHUsl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHus /1A 00yYarOIIUXCS 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToauuecKue yKa3aHusl /ISl 00y4aOmUXCs N0 NMPAKTHYECKUM 3aHATHSIM

[pakTryeckue 3aHSTUS TpejHa3HaueHbI /1JIs TIOJyUYeHusl CTyjleHTaMH HaBbIKOB paboThI C
npubopamu U CpeJiICTBaMH aBTOMATH3alUy, TOMy4YeHHst MH(GOpMAaLyy C TI0JIeBOT0 YPOBHS
aBTOMAaTH3aLMY Y BBIMOIHAOTCS B C/IeZyIOLLeM MOopsiAKe:

. V3yueHue TeopeTHYeCKOTr0 MaTepuarna;
. ITocnieoBaTenbHOE BBITIOHEHKE PabOThI;
. Odopmrenue oTyeTa 110 BBINOJHEHHOH paboTe;

MeToauueckue yKa3aHus 110 paboTam U 1m1ab/ioHb! 0TUeToB npuBegeHsl B DOP " Cucrembl
ynpaesienusi XTI u metposiorust (ITpubope! u cpescTBa

aBToMaTu3alum) "https://el.istu.edu/course/view.php?id=5295; BrinosiHeHHbIE OTUETHI
TIPUKPEIVIAIOTCA B COOTBETCTBYIOLLYIO BK/IaKy 03HaueHHoro JOP.

5.1.2 MeToauuecKue yKa3aHus /ISl 00y4aruxcs 1o JIabopaTopHbIM padoTam:



Metoauueckue yKa3aHHs K 1abopaTopHbIM paboTaM, 11ab/10HEI 0TUeTOB TipuBezieHbl B DOP
"Cucremsl yripaBneHust XTI u metponorus (ITpubops! 1 cpeficTBa aBTOMaTU3aLUK)"
https://el.istu.edu/course/view.php?id=5295

5.1.3 MeToauueckue yKa3aHus /i 00yUYaroIUXCA M0 CaMOCTOATe/ILHOM padoTe:

1. ITpopaboTKa OT/AeMbHBIX Pa3/e/I0B TEOPETHUECKOTO Kypca
Ha camocTosiTenibHY 0 popaboTKy BBEIHOCSTCS C/IeAYIOIIHE pa3/ienbl Kypca

Paspen 1. OCHOBBI METPOJIOTUH

OpraHu3alMOHHbIE HayYUHbIE U METOUUYECKHE OCHOBBI METPOJIOTMUECKOT0 00eCTieueHusl.
T'ocynapctBenHas ciy>k6a OEU. [TpaBoBbie 0CHOBBI 00ecIieueHus eJHHCTBA U3MePeHH .
OcCHOBHBIE TIOIOXKeHUsT 3aKOHa P® 00 obecrnieueHNM eIMHCTBA U3MEPEHUI; CTPYKTYpa U
(GYHKLMY MeTPOJIOTMUeCcKOor CJTy>KObI MPe/ITIPUSTHS, OPraHU3aliu, YUPEXKIeHUs], SIBISTIOLUXCS
IOpUANYECKUMU ULaMU. JTasioHbl. [loBepouHbie cxeMbl. MeTo/ bl MepeZjaur pa3Mepa euHUL]
BesunH. [ToBepKa cpe/icTB u3mMepeHuid. KamibpoBKa cpeficTB U3MepeHHi.

Pazgen 2. TIpubopsI ¥ cpecTBa aBTOMATH3aL[MX TIPOM3BO/ICTBEHHBIX ITPOLIECCOB

OO61wm y37bl v fietamu DVIM, o603Hauenuss. Cpe/icTBa KaueCTBEHHOT0 aHanu3a. Knaccubukarus
MeTO/ZIOB U Cpe/iCTB U3MepeHUs TeMrepaTypbl. TepMoMeTpsl paciuvpenus. JlniatomeTpuueckue
1 buMeTasUIMueckue TepMOMeTphl. TepMo3/ieKTpruuecKrie TePMOMETPhI, TEPMOMETPbI
COTIPOTHB/IEHUSI: YpPaBHEHUSI U3MepeHUs], yCTPOUCTBO, MPUHLUI 1eHCTBHs, MOHTaX,
norpertHOCTH u3Mepenusi, HCX. [lupomeTpusi: xapakTepruCTUKU IUPOMETPOB, UX BU/bI,
YCTPOMCTBO | MPUHLIUT JleiicTBUsA. IHppaKpacHbIe TUPOMETPHI U TETVIOBU30PbI: 0COOEHHOCTH
MpUMeHeHUs1, TIOTPeLTHOCTU u3MepeHUsi. EUHUILIBI AaB/ieHus], Kinaccudukaiiys cpeficTB
r3MepeHwus aBneHusi. JedhopMaliioHHbIe UyBCTBUTE/bHBIE 3/IeMEHThl MAHOMETPOB. Buib
MaHOMeTpoOB. Perie faByieHust. SneKTpuuecKre rpeobpa3oBaTeiv jaBleHus: YyCTPOUCTBO,
TIPUHLIUI ZieNcTBUS, chepa MprUMeHeHUH. Y POBHEMepPhl M CUTHAIM3aTOPhl yPOBHS. ByliKoBbIe,
TMOT/IaBKOBbIE, MarUTOCTPUKLIMOHHBIE, 3/IeKTpUUYeCKUe (eMKOCTHbIE) YDOBHEMEPHI U
CUTHA/IM3aTophl YPOBHS. ['UApoCcTaTHUeCKrie YpOBHEMEpHI: YCTPOMCTBO, CXeMbI BKIFOUEHUs],
MOHTaX. PaziapHbie, BOJIHOBO/IHbIE, VIbTPAa3BYKOBbIE, Jla3epHble YpPOBHEMePhI. PacxogomMepsl U
cueTunku. HoMeHk/naTypa, knaccudukanus, chepa npumeHenus. Pacxogomepsi [T/ u
aZlbTepHATUBHbIE YCTPOMCTBA. DJIEKTPOMAarHUTHbIe, BUXPEeBbIe, Y/IbTPa3BYKOBbIE,
KOPUO/IMCOBBIE, MaCCOBbIE PACXO/IOMEPBI: YCTPONCTBO, MPUHLIUI [eMCTBUS], ypaBHEHMe
M3MepeHusi, HOMEeHK/IaTypa, MPOu3BouTeNnr, ocobeHHocTH. Kiaccudukariys ra3oaHaImM3aTopoB.
TepmomarHuTHbIe ra30aHaIN3aTOPbI, TEPMOKOH/[YKTOMETPUUeCKHe ra30aHaIn3aTophl,
OTHOCHTe/IbHAasi TeTVIONPOBOAHOCTh ra30B, ONTHUeCKHe ra3oaHanu3atopsl. Knaccudukarys,
TIPUHIUINA/IBHBIE CXeMbl, 00/1aCTh TIPUMeHeHHs /I/1s OL[eHKH SKOJIOTHYeCKOi 6€301MacHOCTH U
KoHTpoJis1 [T/TK BpeaHbIX BbIOpOCOB. Cpe/iCcTBa peaTnu3aljiy yrpaBIeHUeCcKOro pelieHus Ha
TeXHOJI0TMuecKui riporecc. VIcronHuTebHbIe YCTPOWCTBA (peryaupymolye,
3JIeKTPOMAarHUTHbIE OTCeUYHbIe K/araHa, MUTaTe/y Tleueil U MeJIbHULY)

Pazgen 3. CucteMsbl yripaB/ieHUs] TEXHOIOTMUECKHUMU TIPOIieccaMu U 000py/J0BaHHUEM
Bugpt obecrieuennii ACYTII. TIporpaMmmupyeMble Toruueckie KOHTPOJIIEPHI: BU/IbI U
apXHUTeKTypa. ¥ CTPOMCTBa C 00BEKTOM, Mepejaua HHPOPMallMH B CUCTEMAaX yIpaB/IeHHs
(JloKasibHBIE CeTH, MPOTOKOJIbI Tepeiaul WHMOpMaI[|K), uesloBeKO—MalllMHHbINA HHTepdetic
nonb3oBaTensi. SCADA cucremsl.

Paspnen 4. OcHOBBI TeOPUU aBTOMAaTUUECKOI'O YIIpaB/IeHUS

TunoBble AUHaMUYeCKHe 3BeHbsI CUCTeM yIipaBiieHusl. [IoHATHe aBTOMaTHYeCKOW CUCTeMbI
perysiipoBanusi. Buabl ACP. ITonsiTve, Ha3HauUeHUe U BU/bI PETYJIATOPOB. 3aKOHBI
perynupoBanus. [103uIMOHHOe, HerpepbIBHOE U JUCKPETHOe peryivpoBaHue. [lonstue
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KauecTBa peryupoBaHusi. Kpurepun kauectsa ACP. 3anasablBaHye U yCTOWYMBOCTb CUCTEM
perynupoBanus. [lepexozansle niporeccs B ACP.

[Ipu camocCTOATE/ILHOM M3yUYeHUH pa3zesioB JUCLIMIIMHBI UCTI0JIb3YeTC s iuTepaTypa
nipuBe/ieHHas1 B Hactosiiedt PIT/T u matepuaribel, n3noxkeHHble B DOP "TIpubops! u cpeacTBa
aBTomaTu3aluu "https://el.istu.edu/course/view.php?id=5295

6 @DoHJ OLEHOUHBIX CPeACTB A/l KOHTPOJIA TeKylleill ycrneBaeMOCTHM W TPOBeJeHHUs
NMPOMEe)XYTOYHOH aTTeCTaluy Mo JUCHMILINHe

6.1 OreHoYHbIe Cpe/CTBA /IS NPOBeieHUs TeKyIero KOHTPOJIs
6.1.1 yue6HsIii roj 4 | Pedepar
OnucaHue npoueaypbl.

Tembl pedepaTa 0XBaThIBAIOT BCe pa3ziesibl Kypca. TekcT pedepaTa J0/DKeH ObITh BBITOIHEH Ha
[TK, 06Bvem pedepata 15-20 ctp. Pepepat MoskeT OBITH BBITIOJIHEH B BH7Ie TIPOEKTA —
nipe3eHTaluu. [Ipu BbinosiHeHUM pedepaTa CTYIeHT MOXKET UCII0/Ib30BaTh PeCypChl
MHTEPHET, ocHOBHYIO U AONOMHUTE/IBbHYIO JIUTepaTypy Hactosiein PI1/I.

Pecdepat cyjaeTcst Ha IPOBepKy Mpero/iaBaTesto B 3/IeKTPOHHOM BU/Ie, /il Yero 371eKTPOHHOM
pecypce DOP "TIpubopsb! u cpeacTBa aBToMaTu3aruu ' "https://el.istu.edu/course/view.php?
id=5295 cpenaHa cooTBeTCTBYHOL[asi BK/IaZKa B pa3zesne [IpomexyTouHasi arTecTarusi. TeMsl
pedepaToB MEeHSIFOTCS [I/1s1 KaXK/I0H rpyTIbl. BeiIOOp TeMbl OCyI11leCTB/sIETCS 110 BapUAHTY.
[TpumepHas TemaTuika peceparTos:

1. OcHOBHbIe M0/I0KeHUs], CTPYKTypa U Tpe6oBaHust @3 «O TeXHUUECKOM peryIupoBaHUN»

2. MeskayHapoiHbIe TeXHHUUeCKHe KOMUTeTbl. O0/1acThb JiesITeTbHOCTH.

3. MexxyHapo/iHasi CTaHAapTU3al[us U cepTuduKaiys. 3ajauu U chepa JesiTe/IlbHOCTHU.
4, Onepexkarolijasi CTaHapTHU3aLs.

5. CranpapTusaLus CUCTeM MeHe)KMeHTa KaueCTBa.

6. CranjapTu3aius B 06/1aCTH OXpaHbl OKPY’Karolielt cpe/ibl.

7. CranpgapTu3saiiys B 061actvi MHGOPMAaLMOHHBIX TeXHOJIOTHH.

8. 3akoHozaTebHast 6a3a cepTUhUKAIIN.

9. Ceptudukaiiusi cCpeficTB U3MepeHHH.

10. Posnb cepTu(uKau B MOBBILLIEHWN KayeCTBa MPOJYKIUH.

11. HopmaTuBHasi 6a3a moATBepKAeHNsi COOTBETCTBUSI.

12. CxeMblI TIOITBEPIKJeHUSI COOTBETCTBUSI.

13. [ToaTBepxaeHne cooTBeTCTBUSA B cTpaHax EC.

14. OKoJiorruueckasi cepTudUKarys.

15. ['urueHvueckas oLjeHKa IpOU3BO/ICTBA, TIOCTaBKX U peasiv3aliy MPOAYKLUMU U TOPTOBJIN.
16. 3HaueHHe ¥ OCHOBHbIE I0JI0’KeHHsI KOHLIENLIMM CUCTEMHOTO MeHe/PKMEeHTa KaueCTBa.

17.  Mopgenb MeHe/)KMeHTa KaueCcTBa Ha OCHOBe TpeOoBaHUI1 MeXX/1lyHapOJHbIX,
Hal[MOHA/IbHBIX, pETMOHAIbHBIX WM KOPIOPAaTUBHBIX MPeMHI M0 KauecTBY (BO3MOXKHO
TIpUBJ/IeYEHHE T10 3TON TeMe JBYX-TPeX CTY/EeHTOB).

18. Pa3BuTHe KOHIIeWH yTipaBieHus ipon3BocTBoM MRP — MRP II — ERP. OcobeHHOCTH
3TaroB pa3BUTHSL.

19. ERP cucTembl: 0CHOBHbIE KOMIIOHEHThI M aBTOMaTu3upyeMble QyHKLMU. Kiaccudukanys
ERP-cucrem. O630p priHka ERP-cuctem. Poccuiickuii 1 MUPOBOM PBIHKH.

20. Crietimdrika BHeipeHust ERP-cucTeM Ha mpeAnpUATAN. 3aTPaThl U BLITOZbl OT BHEPEHUS.
bapbeps! npy BHeipeHUN.

21. CucteMm yrmipaB/ieHusi oTHOLIeHUsIMHU ¢ KnveHTaMu (CRM): cTpykTypa 1 0CHOBHbIe HyHKIUN
CRM-cucrem. Knaccudukaruss CRM-cucrem. O630p poccuiickoro ppiika CRM-cuctem.
Cnetmduka BHeipeHruss CRM-crcreM.



22. Cucremsbl yripaBiieHust OusHec-tiporieccamul (BPM). KoHuernusi UCIoTHsIeMbIX Mo/iesieit
6usHec-mipotieccoB. CpaBHeHUe C TPaZULIMOHHBIMU TIOX0/laMHU K aBTOMaTU3aLuu
Npou3BO/iCcTBa. VIHTe/IeKTyabHbIe POOOTHI.

23. IIpon3BO/CTBEHHBIE CUCTEMBI C UCKYCCTBEHHbIM WHTEJIJIEKTOM.

24. VIHTe/1eKTyalbHOe UMUTALMOHHOE MO/ e/IMpOBaHNe C/IOKHBIX CUCTEM U IPOL|eCCOB.

25. IIporpammHBbIe cpe/iCTBa MO/Aep>KKU U pa3paboTKa UHTeJIeKTyaIbHbIX CUCTEM.

26. VIHTe/u1eKTyanbHble CUCTEMBI YIIPAB/IeHHUS C UCTIOIb30BaHUEM HeueTKoU JIoruky. Heuetkne
perysiTopsl.

27. VIHTe/1eKTyanbHble CUCTEMBI YIIPAB/IeHUS C UCTIOIb30BaHUEM HeMPOHHBIX CeTeu.

28. VIHTe/nieKTya/bHble CUCTEMBI YIIpaB/IeHHUs C UCTI0/Ib30BaHUEM IT'eHeTUUeCKUX alfOPUTMOB.
12. DBO/MIOLMOHHOE MO/ e/IMPOBaHKe U UHTe/IIeKTya/lbHble CUCTeMbI YIIpaBJ/IeHUs.

29. HeueTKrie KOTHUTHUBHbBIE CXEMBI.

30. PerpeccroHHbIe METO/ABI B CUCTeMax yIIpaBJ/IeHHUs.

Kputepuu onieHUBaHMA.

CrerneHb PaCKpBITHS CYIIIHOCTH MPOO/IEMBI: COOTBETCTBHE IJ1aHa TeMe pedepara; TOHOTa U
r/yOMHa PacKpBITHSI OCHOBHBIX TIOHSITHH MTPO0/IeMbl; 000CHOBAaHHOCTh CIIOCOO0B ¥ METO/IOB
paboThI C MaTepHasIOM.

5 Ganios

O60CHOBaHHOCTh BbIOOPA UCTOUHUKOB: KPYT, TTOJTHOTa MCIT0/Tb30BaHUSI TMTEPATYPHBIX
HCTOYHHKOB 110 Tipo6ieMe; TIpHB/ieueHre HOBEUIIUX paboT 1o rpobsiemMe (>KypHasbHbIe
ny6/IMKaly, MaTepyaibl COOPHUKOB HAayUHBIX TPY/IOB U T.[.).

5 Ganios

I'paMOTHOCTB: OTCYTCTBUE OpdorpadhuyecKux U CAHTAKCUUYECKUX OIMOOK, CTUTUCTUYECKUX
TIOTPEITHOCTeH; OTCYTCTBUE OIeUaTOK, COKPAIlleHHI C/IOB, KPOME OOL[eNPUHATHIX.

5 banoB

NTOI'O 15 6anos

6.1.2 yueoHsIii rog 5 | Tect
Omnucanue npoueypsl.

Tema (pa3gen)

TecTrpoBaHUe OCYILEeCTBIISIETCS 110 BCeM pa3zernaM AUCLUIIMHbI

Onwucanue npoueaypsl: TecTUpoBaHue MO AUCLMILIMHE MPOBOAUTCS 10 3aBepllieHrH Kypca B
3JIEKTPOHHOM B/, C IPUMEHeHNeM CUCTeMBI 3/1eKTpoHHOTo 00yueHuss UPHUTY 50P
"ITpubopsl ¥ cpescTBa aBToMaTH3aruu "https://el.istu.edu/course/view.php?id=5295
(pa3pabotuwk JlazapeBa O.B). TecT OoTKpbIBaeTcs B ceccuto. Ha mpoxoskieHre TecTa JaeTcst Tpy
TMOMBITKH, TECTbI C OTPaHUUEHHEM 110 BpEMEHH.

[Ipumep 3ajaHus:

1. Vi3amepeHueM Ha3biBaeTCs (BbIOEpHTE MpaBU/ILHBIN BaDUAHT OTBETA):

a) orpe/ie/ieHre UMC/I0OBOrO 3HaUeHUs1 u3MepsieMor (pM3MUeCKOil BeJTMUMHBbI;

0) Haxo)KZAeHue 3HaueHUH (HHU3UUeCKUX BeJTMUMH OTBITHBIM MYTEM C TIOMOLI[BIO CITeL{AaIbHBIX
TeXHUUeCKHX CPeJCTB;

B) BBIOOD 1 CIIOCO0 UCII0/Tb30BaHUSI TEXHUUECKUX CPeJICTB U3MepeHuUs, UMeIOLIUX
HOPMMPOBAHHbIE METPOJIOTUUECKHE XapaKTePUCTHKHU.

2. O6pa3ioBbIii 1 1abOpaTOpPHBIN aMIIepPMeTpPhI CoeIMHEHBI TT0C/IeloBaTe/IbHO. [ToKa3aHue
obpasrjoBoro npubopa paBHo 10=5 A, nmoka3anue naboparopHoro rpubopa 113=5,07 A. Haiitu
abCOMIOTHYIO ¥ OTHOCUTE/IbHYIO TIOTPeIITHOCTH U3MepeHHs TabopaTopHLIM MpHOOpOM
(BbIOepuUTE TIPaBW/ILHBIN BapUaHT OTBETA):

a) 0,07A.; 1,4 %;



6) -0,07A.: -0,0138 A;

B) 7%; 0,0138 %.

3. K ToueuHbIM O1leHKaM 3aKOHOB pacripe/ie/ieHns C/Ty4aliHbIX BeIMYMH OTHOCATCS (BbIOepuTe
TIpaBU/IbHBIN BapUAHT OTBETa):

a. cpeHee apu(MeTHUECKOe 3HaUeHue, IUCTIepCHs, CpeJiHee KBaJpaTUUHOe OTK/IOHEHUE;

0. MeZiMaHa, MaTeMaTHUeCKoe OXKWJaHue, ANCTepCus;

B. Cpe/iHee apudMeTHUYeCcKoe 3HaueHre, MaTeMaTUueCcKoe OXKUZaHue, JUCTIepCHs;

4. MeTtposnoruueckue xapaktepucTuku CU — 3To (BeiOepuTe NpaBU/IbHBIN BapUAHT OTBETA):

a. XapaKTepUCTHUKH, yCTaHaB/IMBalOL|Me CTelleHb COOTBETCTBUS MH(OPMALUK O U3MepsieMOu
Be/IMUMHe, COZieprKallieiicsi B BBIXOJHOM CUrHaJle ee UCTHHHOMY 3HaueHHUI0;

0. xapakTepucTuku cBoiicTB Cl, OKa3bIBaroIye BIUsIHYAE Ha Pe3y/IbTaT U3MePeHHs U ero
TIOTPeITHOCTY;

B. Xapakrepuctuky CU, 1o KOTOpbIM paCcCUMTHIBAOT MOTPELIHOCTh pe3y/bTaTa U3MepeHus;

5. Kakast opranusauus He BXxouT ¢ coctaB 'MC (rocyjapcTBeHHOM MeTPOJIOTHYeCKOM CTy»KObI)
(BbIOEpHUTE TIPaBU/IbHBIE BADUAHTHI OTBETA):

a. HayyHble MeTPOJIOTUYeCKUe 1|eHTPhI;

6. HU meTposnoruy;

B. KaMOpoBOUHbIe labopaTopuu;

I. L|eHTPbl CTaHJApTU3aLM1 U MeTPOJIOTUH

KpuTepuu onieHUBaHM.

3a KaK/plii TIPaBWILHBIM OTBET HauMC/IsieTcst 1 6arul, OLeHKOH 3a TeCT sBJISIeTCS MaKCHMabHOe
KOJINYeCTBO 0asljioB, MOTyYeHHBIX CTY/IeHTOM. Pe3y/ibTaThl TECTUPOBAHUS BXOZST B PEUTHHT 110
JIUCLIUTIIMHE.

6.1.3 yue06HbIii roj 5 | IIpopaboTka oTAe/IBHBIX pa3/ie/ioB TEOPETHUECKOro Kypca
Omnucanue nponeaypel.

rpuBeZieHo B M. 5.1.3 HacToswen PIT/I

KpuTepuu onieHUBaHMA.

cBOOO/JHOE BIaJieHre MaTepuaJoM U OTBEeThI Ha BOTIPOCHI 3ayeTa

6.1.4 yueOHbIi rog 5 | OTuer mo J1abopaTopHoOi padoTe

Omnucanue npoueaypsl.

TpeboBaHus K 0(OPMI/IEHUIO OTYETOB, I11a0J/IOHBI POTOKOJIOB TIOBEPKH, 111a0/I0HBI OTYETOB
TIpUBe/IeHbI B MeTOANUECKUX yKa3aHusx B DOP "TIpubopsl u cpefcTBa
aBromaru3anyu"https://el.istu.edu/course/view.php?id=5295 (pa3paboruuk Jlazapesa O.B) u 1.
5 Hactosient PI1/]

KpuTtepun oneHUBaHus.

OTueThl 10 MPaKTHUECKHUM U 1ab0paTOPHBIM paboTaM OLIeHMBAKOTCS TI0 TIITHOATBHOM IIIKase.
OtryHO

OTueT BBITIOJIHEH B COOTBETCTBUHU C TPeOOBaHUSIMHU, TTPOM3Be/IeHbl BCe PACUeThl, IaHbl BepHbIe
OTBEeTHI Ha KOHTPOJIbHbIE BOIMPOCHI, B TIPOL|eCCe 3alUThl CTYJAEeHT OTBeYas Ha BCe OMPOChI
TPaBUWIbHO U YBEPEHHO Xoporio

OTueT BBITIO/THEH B COOTBETCTBHUHU C TPeOOBAHUSMHU, TTPOM3BE/IeHbI BCe PACUETHI, ZIaHbI BEPHbIE
OTBeThI Ha KOHTPOJIbHBIE BOTIPOCHI, B MPOLIeCCe 3all[UThI OTUeTa CTYJeHTOM ObL/IN JOMYIIeHbI
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HETOYHOCTH WJ/M CJleJlaHbl HeBEePHbIE BBIBO/bI
Y 0B/1€TBOPUTEJILHO

OTueT BBITIO/IHEH B COOTBETCTBHUHU C TpeOOBaHUSMH, HO TIPOU3Be/[€HbI He BCE PACUeThl, WU JJaHbI
HeBepHbIe OTBEThI Ha KOHTPOJIbHBIE BOTIPOCHI, B TPOLIeCCe 3all[UTHI OTUeTa CTYJeHTOM ObLIH
JIOMyILeHbI Cyll[eCTBeHHbIe HeTOUHOCTH

HeynosnersopuTeibHO

OtueT odopmiieH HeOpeXXHO, TIPOM3Be/IeHbI He BCe pacueThl, UK JaHbl HeBePHbIe OTBEThI Ha
KOHTPOJIbHBIE BOIIPOCHI, B IPOL{ecCe 3alliUThl OTYeTa CTYeHT He CMOI OTBETUTb Ha BOIIPOCHI
rperno/iaBare’ist

6.1.5 yueOHbIii roj 5 | KonrposbHasi padora
OnucaHue npoueaypsbl.

Tema: OCHOBBI METPOJIOTUH

Onwcanue riporieaypbl: KoHTpo/ibHasi paboTa cOCTOUT U3 BYX 3aflaHUi. BapuaHThI 3a/jaHNH,
TIpUMepHI pacueTa TIpYBeZieHbl B METOJUUECKUX yKa3aHUSIX B 3JIEKTPOHHOM pecypce «IIpubopsi
Y cpeJiCcTBa aBToMaTH3alyn» (Pa3paborunk JlazapeBa O.B.)https://el.istu.edu/course/view.php?
id=5295

[Ipumep 3ajaHus:

3amaua Ne 1.

[TorperHocT! CpefiCTB U3MepeHU

HomuHanbHbIM pe>XuM 371eKTPOYCTaHOBKY MTOCTOSTHHOTO TOKa XapaKTepu3yeTcsl HalpshKeHueM
UH u TokoM IH, u3mepeHHe KOTOPLIX MOXKeT ObITh MPOW3Be/jeHO BobTMeTpaMu V1 uiu V2 u
amnepMerpamMu Al unu A2. 3Hauenust HanpsbkeHust UH, Toka IH u xapakrepuctuku
3/1eKTPOM3MepPUTEe/TbHBIX TPUO0POB MprBeZieHb! B Tabmie 1.1.

Heob6xoaumo:

a) U3 IBYX BOJILTMETPOB U /IByX aMIIePMETPOB, MPe/JI0yKeHHBIX B Tabs1.1.1, BEIOpaTh
3/IeKTPOU3MepHUTe/TbHbIe IPUOOPHEI, 00ecTieunBaroIIie MEHBIITYI0 BO3MOXXHYIO OTHOCHUTE/IEHYIO
MOTPELLHOCTb;

0) oripeie/UTH Mpejiesbl, B KOTOPBIX MOT'YT HAXOUThCS JeMCTBUTE/IbHbIe 3HAUEHUST
HaTPsKeHUs ¥ TOKa TPU UX U3MepeHUr BbIOpaHHBIMU TTprbopamuy;

B) OTpe/ie/IUTh BO3MO)KHYI0 OTHOCHUTE/IbHYO MOTPEIIHOCTh B OTpe/ie/leHUH MOLLIHOCTU
YCTaHOBKH 10 [T0Ka3aHUSIM BOJIbTMETpa U aMIlepMeTpa

3amaua Ne 2.

Omnpe/ieneHre NOrpeLIHOCTH pe3yJibTaTa KOCBEHHbIX U3MepeHu

st usMepeHust CONPOTHBIIEHUS UM MOLLIHOCTHA KOCBEeHHBbIM MeTO/I0M HUCI0/Ib30Ba/IMCh /jBa
nipubopa: aMrnepMeTp ¥ BOJIbTMETP MarHUTO3/IeKTPUYECKOU CHCTEMBI.

[aHHbIe TPUOOPOB, X TIOKA3aHUs, PU KOTOPBIX MTPOMU3BOIUIOCE U3MepeHe, TIPUBE/IeHbI B
Tabm. 2.1.

OnpenenuTs:

a) BeJTMYMHY COMPOTUBJIEHUSI U MOIIIHOCTb TI0 TIOKa3aHUsIM NPUO0POB;

0) MakcrMasbHbIe aOCOMIOTHBIE TIOTPEIITHOCTY aMIiepMeTpa U BOJIbTMETPa;

B) a0CO/IOTHYO MOTPEIIHOCTb KOCBEHHOT'O METO/a;

') OTHOCUTEJIbHYIO MIOTPELHOCTb U3MepeHuUs;

) TipeJiesibl eMCTBUTE/IbHBIX 3HAUeHUI M3MepsieMbIX (PU3UUeCKUX BeJTMUMH.

Tema: CHUCTeMBI yIIpaB/eHUsT TEXHOJIOTMUECKUMH TPOILjeccaMy U 060py10BaHUEM

Onucanue nipouenypsl: [1o 3agaHHOM yripoljeHHOW (yHKI[MOHAIBLHOW CXeMe aBTOMaTU3aluu
orpefie/UTh (MPOYNTaTh) KaKue rapamMeTphl U Kakue QYHKLUU B OTHOIIIEHUU WX BBITIO/IHSIET
ACP, BbIOpaTh Cpe/iCTBa aBTOMATH3al[UH C yUETOM YKa3aHHBIX TEXHOJIOTUYEeCKHUX TapaMeTpOB.
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BapuaHThI 3a7iaHui, yCI0BUs BEIOOpa BapuaHTa, TpeOoBaHus K 0(OPMIIEHUIO TTPUBEZIEHBI B
3/1eKTPOHHOM pecypce DOP "IIpubopsl u cpesicTBa
aBromaru3anuu"https://el.istu.edu/course/view.php?id=5295 (pa3paboruuk JlazapeBa O.B).
BrinonHeHHbIe 1 0popMIIeHHbIE KOHTPOJIbHBIE pab0ThI PUKPEIISTFOTCS B COOTBETCTBYHOLLYHO
BKJ/IaZIKy 03HaueHHOro JP

KpuTepuu onieHUBaHM.

Tema: OCHOBBI METPOJIOTUH

Otmuno: PaboTa BeINoTHeHa COTIacHO 3a/JaHUI0 B TTOJTHOM 00beMe PacueThl BBITTOTHEHBI
BEpHO, pe3y/ibTaTbl 0()OPMJIeHBI NIPaBU/ILHO, PUBeJeHa CXxema MOoAK/II0UeH sl (yHKLMOHA/TbHOU
anmapaTypbl. Xopomo: PaboTa BbITIO/IHEHA COTJIaCHO 3aZIaHUIO B TIOJTHOM 00beMe PacueTst
BBITIO/THEHBI BEPHO, pe3y/bTaTbl 0()OpMJIeHBI TIPABU/IbHO, He TIpUBe/leHa cXeMa MOJK/TI0UeHUsT
(GyHKI[MOHAILHOM armapaTyphbl.

Y noBneTBopuTe/ibHO: PaboTa BBIMO/IHEHA COTJIACHO 3a/IaHUIO B ITOJTHOM 00hemMe He Bce pacueTsl
BBITIOJTHEHBI BEPHO WU pPe3y/ibTaThl 0pOPMJIeHBI He TPaBU/IbHO, He TIPUBe/ieHa CXxeMa
MoAKMroUeHus1 (PyHKIIMOHA/ILHOM arrmapaTyphl.

HeyzosnetBopuTeisHO: PaboTa BeINoTHEHa He 110 3a[JaHHI0 WK He B TIOJTHOM o0beMe He Bce
pacueThl BLITIOJHEHbI BEPHO WX Pe3y/bTaThl 0(pOPMIIEHBI He NPaBU/ILHO, He TIpUBe/leHa CXxeMa
No/IK/ItoueHus1 GyHKIIMOHATBLHOM amrapaTyphl.

Tema: CucTeMbl yIipaB/ieHUsI TEXHOJIOTMUECKUMH TIPOI[eccaMy M 0060py10BaHUEM
OtmuHo: PaboTa BbINIO/THEHA COTJIaCHO 3a/JaHUIO0 B TIOJTHOM 00beMe O003HaueHUs Cpe/iCTB
aBTOMaTH3aluK pacirdpoBaHbl BepHO. Cpe/icTBa aBTOMATH3al[UH BbIOpaHbI MPAaBUJIbHO, C
yueToM TpeboBaHU U TOUHOCTH U3MepPeHU

Xoporio: PaboTa BbIMO/HEHA COTIACHO 33/]JaHUIO B 1TOJTHOM 00beMe O603HauUeHUs CPe/ICTB
aBTOMAaTH3allMu paciindpoBaHbl B 1jeJ1oM BepHO. Cpe/[CTBa aBTOMATH3aLUU BbIOPAHBI
TIPaBU/IbHO, HO HE OTHCAHbI UX XapaKTePUCTUKU

Y noBnetBopuTeibHO: PaboTa BBITIO/IHEHA COTJIACHO 3a/IaHUI0 HO He B TIOJTHOM 00beme
O6o3HaueHus Cpe/ICTB aBTOMATU3al[MU paciiidpoBaHbl B 1iejioM BepHO. Cpe/icTBa
ABTOMATH3allMy BbIOPAHBI He TIPAaBU/ILHO WJTH HE OTIMCAHbI UX XapaKTePUCTUKU
HeypnoBnetBopurenbHo: PaboTa BbITIO/THEHA He T10 3a/JaHHIO UM HE B ITOJIHOM 00beMe
O603HaueHus CpPe/ICTB aBTOMATH3aLMU paciirdpoBaHbl He BEPHO WM CPE/ICTBA aBTOMATH3alU
BbIOpAHBI He TIPAaBUJ/IbHO

6.2 O1jeHOYHBbIe Cpe/CTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kputepun u cpeacrBa (MeToJbl) OLIEHMBAHUA WHJUKATOPOB [JOCTH)KEHUS
KOMIIeTeHI[UY B PaMKaX MPOMe)XyTOYHOU aTTeCcTal[uu

CpeactBa
(MmeToABI)
NHaukaTop AOCTKeHUs
KpuTepuu onjeHMBaHus OLleHUBaHMSA
KOMIIeTeHI[UH .
MPOMEeXXyTOUHOM
arrecTanuu
OIIK OC-6.3 [lemoHCTpUpyeT 3HaHMSI MeETOJOB U | Y CTHBIU o1poc,
CpeJCcTB JIMarHOCTUKU XUMHKO- | TeCTUDOBaHUe
TeXHOJIOTUUeCKOT0 nporiecca v
OCHOBHBIX MPOMBIIILJIEHHBIX KOHTPOJIbHO-
M3MEepUTETbHBIX MPUOOPOB.
ITKO-3.3 3HaeT 0cobeHHOCTH (YHKI[MOHUPOBAHMS | Y CTHBIM or1poc,
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aBTOMaTMUECKUX CHUCTEM YIIPaBJeHUs | TECTUPOBaHHUe
pa3sHBbIX TUIIOB C yUeTOM XapaKTePUCTHK
TEXHOJIOTHUECKOT0 000pY/I0BaHUSI.

6.2.2 TunoBbIe O1|eHOUHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniuu

6.2.2.1 YueOHbIii rog 5, TunoBbie olieHOYHBbIE CPe/ICTBA /1A MPOBe/JeHHs 3aUeTa 1o
JHUCIHILIHHE

6.2.2.1.1 Onucanue npoueaypsbl

3aueT siByisieTcst (hOPMOI UTOTOBOM OLIEHKU KaueCTBa OCBOEHUS CTYZIeHTOM 00pa3oBaTe/bHOM
MpPOrpaMMBI 10 AUCLIMITIMHE B LiesioM. [1o pe3ysibTaTam 9K3aMeHa CTyZeHTY BbICTaB/sIeTCS
OL[eHKa «3auTeHo", "He3auTeHo"

[Mo gucuunIvHe TIpelyCMOTPeHa PeMTUHIOBasi CCTeMa OLIeHHMBaHKs 3HaHWM TI0 Crie/lyoLeit
dbopme:

[TpakTukym — 25 6annos;

KonTponbHbie paboTtel — 10 6anios;

TectrpoBanue — 35 6asioB.

Takxke 3aueT MOXKeT TIPOBOAUTCS B popMe yCTHOTO cobece/i0BaHMsI TI0 BOIIPOCaM

IIpumMep 3agaHud:

Boripocs! Ha 3auer:

1. OCHOBHBIE 3371laul METPOJIOTUM B U3MepUTeTbHOM TeXHUKe. TeopeTuueckas U
3aKoHo/are/bHas Metposiorus. Ctpykrypa I'MC P®.

2. [Tonsitue o equHcTBe U3MepeHui. Ctpykrypa ['CU.

3. [ToHsiTHe eAMHULIBI U pa3MepHOCTH (H3UUeCKOU BeMUUHbI. CUCTEMBI e/IMHUL]

¢busnueckux BesuurH. OCHOBHBIE U IPOU3BO/IHBIE eUHMIIBI cucTeMbl CH. OOpa3oBaHue
KpaTHBIX U [JOJIbHBIX eUHULL. JloMoSHUTe/bHbIE U BHECHCTEMHbIe eUHULIbI.

4. OrasoH. Buzbl 3TasioHoB. I'ocysapcTBeHHble 3TanoHbl cucteMsl CU.

5. [ToBepouHsble cxeMsl. [TpuHLMEB] TOcTpoeHus. Buabl. ITopsaaok yTBepKaeHus
TIOBEPOYHBIX cXeM. MeTo/ bl nepesjaun pasMepa eIMHUL] BeJIUUKH.

6. [ToBepka cpezicTB u3MepeHud. OpraHbl, OCYIIeCTBIISIOLHe TOBepOUHbIe paboThI.
[Topsmok npoBejeHyst IOBEPKU.

7. CpezcTBa M3MepeHU U UX KaaccuduKalys. XapaKTepUCTHKU CpeJiCTB U3MepeHU.

8. MeTponornueckrie XxapakTepUCTUKU CPe/ICTB M3MepeHuil. KoMIsiekcbl HOpMUpPYeMBbIX
MX CH. Knacc TouHocTu cpefictBa u3Mepenusi. Hopmuporanue. O003HaueHue.

9. M3rorosiieHue, peMOHT, rpofaxka U rpokat CH. [Topsaiok yTBepKeHus TUIla CpeficTBa
n3mepeHusi. OpraHel, y4aCTBYIOLME B YTBEPK/€HHUH.

10.  TlorpemHoctu usmepenuid. Knaccuduxarms.

11. CucteMaTHuecKasi IOrpeiHoCcTh u3mMepeHust. Criocobbl 0OHapy>KeHHsT U UCK/TFOUeHUSI.
12.  loBeputenbHBIN UHTEPBAJ U JOBEpUTE/IbHAs BePOSTHOCTb. OOpaboTKa pe3y1bTaToB
MHOTOKPaTHBIX W3MepeHUi.

13. ["ocyapCTBeHHBIN METPOJIOTMYeCKU KOHTPOJIb M HaZ[30P. 3a/lauyl MeTPOJIOTUYeCKUX

c1y>k0 B chepe rocyjapCTBEHHOTO KOHTPOJISI ¥ Hazzopa. Obsactu 06s13aTesIbHOTO TOC.
Kontposs.

14. TexHuueckoe peryiupoBaHue. Lle 1 ocHOBHbIe TpeOOBaHMST TEXHUUECKUX
persiameHTOB. Bujpl.

15. Llesnu v 3ayjaun craHAapTu3anuy. CucreMa OpraHoB U cTy0 cTaHgapTusauu PO.

16. OOG1Mii cocTaB JOKYMEHTOB B 00/1acTH cTaHapTu3aiuu. Kiaccrudukaiys ctaHiapToB.
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CopeprkaHue ¥ Ha3HaAUYeHUe.

17.  Ceprudukauys Lenu u 3ajauu ceptudukanuu. [IpaBoBast o0cCHOBa cepTU(UKALIMY.
18. Cucrema kauectBa 1o cradgapram M1ICO cepuu 9000. HaripaByieHHOCTb CTaHAApTOB
NCO cepun 14000. CtumysivpoBaHue MOBBILLIEHMs KaueCTBa CO CTOPOHBI IOCYy1apCTBa.
19. eknaprpoBaHue U cepTU(UKALUs 00513aTeTbHOTO MOATBEPKAEHHUS] COOTBETCTBUSI.

OO6mBexThl 00s13aTe/IbHON CepTU(PUKALIUN.

20.  [OobposonbHas ceptudmkanys. Llem u 3agaun. O6BeKThI 100pPOBOIBHOM
ceprudukarmu. CucreMsl 06pOBOBHOM cepTU(dUKALIWY.

21. Knaccudukarms cpesctB u3mepeHust TemriepaTypbl. OCHOBBI IpaBUIbHOTO BeiOopa CU
TeMIlepaTyphbl.

22. Y CTPOUCTBO M NPUHLMII eWCTBHAS MAaHOMeTPUYeCKUX TeEPMOMETPOB. [lyuana3oH
n3MepeHuii. [IoCTOMHCTBA U HejocTaTKy rnpubopa. [TorpelrHocTH MaHOMeTPUYeCKUX
TePMOMETPOB.

23.  YCTpOWCTBO U MPUHLMM [1eHCTBUSI TEPMO3JIeKTpruUeckux TepMmomeTpoB. HCX.
[TorpemHoOCTH 1 COCTaB TEPMOIEKTPUYECKOIO KOMITJIEKTA.

24.  YCTpOWCTBO U NPUHLMM [1eHCTBUSI TEPMOMETPOB cornpoTtus/enus. Buabsl TC.
OcobeHHOCTH TTPUMEHeHHUs!.

25.  Knaccudukanus cpefiCcTB U3MepeHus [aByeHusl. EMHULbI aBIeHus.

26. UyBCTBUTE/bHBIE 3/IeMeHTHI ie)opMariiOHHBIX MaHOMeTPOB. O0/1aCTh IPUMeHeHust
JedhopMaliMOHHbIX MaHOMeTpOB. [IpaBu/a ycTaHOBKM JlehOpMaLlMOHHBIX MaHOMETPOB U
I(pMaHOMETPOB.

27.  DnekTpuuecKue mpeoOpa3oBaTesu JaBeHus. Y CTpoicTBo. Buapl u ocobeHHOCTH
VICII0JIb30BaHUSI.

28.  VI3mepeHue ypOBHS )XUJKOCTH U ChIMyuyuXx BewlecTs. Knaccudukanys cpescts
u3MepeHus: ypoBHs. OCHOBBI ITPaBU/ILHOTO BBIOOpPA CPe/iCTB N3MepeHUsT YPOBHSI.

29.  Papapnble ypoBHeMepbl. [IpuHLum AetictBusi. O6/1aCcTh IPUMeHEHUs U TIOTPeIIHOCTH
nipruOOpOB.

30. BonHoBozHbIe ypoBHeMephbl. Bubl 30HA0B. MoHTaX. O6/1acTh IpUMeHeHUs 1
TIOTPEeITHOCTH TIPHUOOPOB.

31.  Knaccudukanms cpefcTB usmepeHus pacxoga. Enunuiiel pacxoga. IlpuHuun geiictBys v
YCTPOUCTBO 3/IEKTPOMarHUTHBIX PaCX0/0MEpOB.

32.  VI3mepeHue pacxo/ia 1o MeTo/ly lepeMeHHOr0 nepernaza AaBjieHui. [JocToMHCTBa U
HeZIOCTaTKX MeToZa. Y paBHEHUs pacxo/a. A/lbTepHaTUBHbIEe CPe/ICTBa U3MepeHUsl pacxoza 1o
metozny IIIT/.

33. beckoHTakTHOE M3MepeHue pacxo/a. CpesicTBa, JOCTOMHCTBA U HEIOCTATKHU CIIoco0a.
34.  TerioCYyeTYMKH U TETJIOBBIUMCIUTENN Ha 6a3e BUXPEBbIX M BUXPeaKyCTUUeCKUX
pacxo/ioMepoB.

35.  AHanu3 cocTaBa ra3oBbIX CMecell B TeruiosHepretvke. Kiaccugukarys yCTpoucTB.

Ananmm3aropsl Kucaopoza. Cdepa npuMeHeHUs ¥ TPUHLIUTI 1€HCTBUS TPUOOPOB. (CM. aHaM3 B
nanke a5 OCT)
36. [MousiTHe, Lenu, pyHkLuM U cTpykTypa ACY TII.

37.  OcCHOBHbIe TIOHSITUSI TEOPUU yTIpaB/eHusi. TepMUH 00beKT yrpaByeHusi. [lapameTpsl 1
riepeMeHHbIe 00BeKTa yIpaB/IeHMsI.

38.  IuHamMHuecKre XapaKTepPUCTHKHU U CBOMCTBA 0ObeKTa yripaB/ieHUs.

39. CocTaB TeXHMUECKUX YCTPOMCTB (10 ¢yHKLMOHaIbHOMY npu3Haky) ACY TII, Cocrtas

IIPOrpaMMHO — TexHu4eckoro komriekca ACY TII.
40. Buger gekomnosunmii ACY TII. LlentpanusoBanHsle, pacnipegenenssie ACY TII.
[MoHsATHE CTaOUMM3UPYIOLLIeH, ONITUMATbHOU 1 a/IJalTUBHOM CUCTEMBI YIIpaB/IeHusl.

41. [ToHsiTMe NOKaNBbHOW CUCTEeMbI aBTOMaTH3alMu. HasHaueHne U COCTaB CUCTEMBI.
42. ABTOMaTHUueckoe peryaupoBanue. Buger ACP.
43. [TonsiTve aBTOMaTUYECKOro peryasaropa. @yHKIMOHA/IbHAs CXeMa peryJssaropa.

14



Knaccudukarys peryistopos.

44.  TloHatue 3aKOHa peryavpoBaHus. THUIIOBBIe 3aKOHBI peryaupoBanys. HasHaueHue
OCHOBHOe ypaBHEHHe.

45. [TokazaTenu KaueCTBa pery/vpoBaHus. Y cromunBoctb ACP.

46.  ACP c ycioxxHeHHOU cTpyKTypou. Buzbl. HasHaueHne.

47.  PerynupoBaHUe OCHOBHBIX TEXHOJIOTMUeCKUX IapaMeTpoB. PeryvupoBaHue pacxoja.
48. PerynupoBaHue OCHOBHBIX TeXHOJIOTUYECKUX NTapameTpoB. PerynuposaHue ypoBHs.
49.  PerynupoBaHMe OCHOBHBIX TEXHOJIOTMUeCKUX I1apaMeTpoB. PeryvpoBaHue faBjieHus.
50. PerynupoBaHue OCHOBHBIX TEXHOJIOTUYECKUX NTapameTpoB. PerynvposaHue
TeMIlepaTypbl_

6.2.2.1.2 Kputepuu oLieHUBaHMSA

3auTeHo He 3auTteno

ot 60 10 100% GanmoB MeHee 60% 06aioB

7 OcHOBHas yyeOHasi IuTeparypa

1. Caxkun C. I'. TIprbopbI KOHTPOJIsE COCTaBa M KAUeCTBa TeXHOJIOTMUYeCKUX Cpej : yueOHoe
rocobue / C. T'. Caxxun, 2012. - 431.

[Caiit] — URL: https://e.lanbook.com/book/3552#book

2. CaxkuH C. I'. CpeacTBa aBTOMaTHUeCKOTO KOHTPOJISI TEXHOJIOTHUECKHX 11apaMeTpoB : yueOHUK
T10 HarlpaBJ/IeHUIO IMOArOTOBKU "ABTOMaTHU3aLUs TEXHOJIOIMYECKUX IPOLIeCCOB U IIPOU3BO/ACTB"
(XMMUKO-TexHOJIOTMYecKasi, arporipomsliiieHHas otpaciu) / C. I'. Caxun, 2014. - 360.

[Caiit] — URL: https://e.lanbook.com/book/50683#book

3. Hukomaepa M. A. CtaHzapTu3saliys, MeTPOJIOTHSI U MTOATBEPXKAEHUE COOTBETCTBUS
[DnekTpoHHbIH pecypc] : yuebuuk / M. A. Hukosnaera, JI. B. Kapraroga, 2020. - 297.

[Cairt] — URL: https://znanium.com/read?id=356971

4. JInpuy Y. M. CranzgapTusanusi, METPOJIOTHS U IOATBEP)KAEeHe COOTBETCTBUS [ D1eKTPOHHBIN
pecypc] : yueOHUK U NMPaKTHKYM /IJ1s1 CpefiHero npodeccruoHanbHoro obpa3oBanus / M. M.
Judwi, 2024. - 463.

[Caiit] — URL: https://urait.ru/bcode/537200
8 JonmostHUTE/TbHAs yue0Hasi IUTepaTypa U CipaBoOYHast

1. TTosoBHeBa C. 1. AHaim3aTophsl COCTaBa U KauecTBa : yueOHoe rocobue / C. U. [TosoBHeRBa,
B. B. EnmuH, A. M. 3axapos, 2014. - 124.

2. I'pubanos /1. [1. OCHOBBI METPOJIOTHH, CEPTU(HUKAIIUM U CTaHAAPTHU3AL[UH [ DIeKTPOHHBIN
pecypc] : yuebHoe nocobue / [I. 1. T'pubanos, 2019. - 127.

[Cairt] — URL: https://znanium.com/read?id=330611

9 Pecypcol cetu IHTepHeT
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1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 0a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacpoCTpaHsieMbIX CHeMA/TM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPaBOYHBIX CHCTEM

1. Microsoft Office Standard 2010_RUS_ nioctraBka 2010 ot 3A0 "Codr/laiin Tpetig"
12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHUue AUCIUILTHHbBI

1. YueGHas aytuTopus /s IPOBeZieHUs JIEKIIMOHHBIX 3aHsThi (E-122), rpynmnoBbIxX u
VH/IMBH/yaIbHbIX KOHCY/IbTAlUM, TeKYyILlero KOHTPOJIS ¥ IPOMe)KYTOUHOM aTTeCcTallyu.
OcHatrjeHHe: KOMIIIEKT yueOHoit Mebenn, pabouee MecCTo mperiofjaBarerisi, A0CKa.
MynsTMeauiiHOe 060pyj0BaHNe: My/IbTUMeUMHbIIN ITPOEKTOP, 9KPaH, aKyCTHUecKasi CUCTeMa,
KOMIIBIOTED C BBIXOZIOM B UHTEpHET.

2. [1ns ipoBefieHust 1abopaTOPHBIX paboT MPUMEHSIeTCS CrieljaabHOe 000pyAoBaHUe: CTeH]
TIOBEPKU TUAPOCTATUUECKOTO YPOBHEMEPA; CTeH/| IIOBePKH U KaMOPOBKY TePMOMeTpa
COMPOTHUBJIEHUS C BLIXOJHBIM [TMGPOBBIM cUrHanoM rpoTokosia HART, cTeH bl pacIionokeHbl
B ayJ. b-114 u BkmtouaroT B cebsi: faTurKy, BTopuuHble npubopsl/I1K, 3arnopHyto apMaTypy,
HarpeBaTe/IbHbIN 3/1eMeHT.
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