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1. Poan AUCHHUIIIIMHBI «Cpe)ICTBa aBTOMATH3alluU1u U npnﬁopbl KOHTPOJIA XUHMHYECKOI'0 IPOU3BOACTBA» B (1)0pan03aHm1 KOMIIeTeHIInii

BBIITYCKHHUKA:
JJjieMeHT 06pazoBaTeabHO Kox Pzi’;ﬁ:;i;“ CocrapJsiioniye pe3yJbTaTOB 0CBOCHHS (IECKPUNTOPHI KOMIIETEHIUi)
11p01"11):;[)1::11\::lIl l((l;lf;lﬁlz;]uﬂa, Cemectp T HaunmeHoBaHue KOMIIETeHUH 0011 Kon T
Crocoben BBIIIOJIHSATH P9 Bnageet HaBBIKAMH aHaJIn3a JIOKYMEHTALINH,
MONMHBIE ~ 00BeM  pabor, [K(VY)-3.B1 periTaMeHTHPYIOUIeH TEXHOJOTHYECKYI TUCHHIUIMHY Ha
CBSI3aHHBIX C TEXHHUYECKHM TIpeAnpUsATHN (110 OTPACIISIM)
00CITyKMBaHHEM IK(Y)-3.V1 Ymeet pa3pabarbiBaTh (PyHKIMOHAJIBHBIE CXEMBI
ABTOMAaTH3HPOBaHHBIX ABTOMATH3AIUN
CHCTEM yIpaBiIeHUs
usnyeckumu ycTaHoBkaMu VMeeT BHIOMpATh TEXHUYECKHE CPEACTBA ABTOMATHU3ALIMH,
¢ yderom  TpeboBaHuid UCTIOJHUTENbHBIE MEXAHU3MbI, PErYJIUPYIOLIME OPraHbl U
Cpencrra [K(Y)-3 | PYKOBOIAIINX u MK(Y)-3.Y2 npubOpEl  ONEPATUBHOTO HM3MEPEHHS B COOTBETCTBHE C
aBTOMAaTH3aLUH U HOPMATUBHBIX TOKYMCHTOB UHJVBHYaJIbHBIMA ~ OCOOCHHOCTSIMH ~ aBTOMAaTH3HPYEMOTO
pUOOPBI KOHTPOJIS 8 TEXHOJIOTHYECKOTO Ipoliecca
XUMHYECKOTO TIK(Y)-331 3HaeT NPHUHIMITBI TPOSKTUPOBAHUS U(POBBIX M aHAIOTOBBIX
NpOou3BOJCTBA COBPEMCHHBIX TCXHHYCCKUX CPECACTB YIPABJICHMU
3HaeT NPHHUUIBL (YHKIHMOHUPOBAHUS M HCIOJIb30BAHMUS
TIK(Y)-3.32 COBPEMEHHBIX TEXHHUYECKUX CPEACTB ympaBlieHHU,
UCTIONIB3YEMBIX B CHCTEMaxX IPOMBIIUICHHOW aBTOMAaTHKH
TEXHOJIOTHYECKHX MPOLIECCOB XMMUUECKHUX MTPOU3BOJICTB
CriocobeH K DKCIUTyaTaIliu P12 3HaeT YCTPOWCTBO COBPEMEHHBIX INPHOOPOB OIEPATHBHOTO
TIK(Y)-7 CHELHANLHBIX TEXHHYECKHX TIK(Y)-7.33 KOHTPOJIA, HCHONHATENBHBIX MEXAaHU3MOB H PEryIHPYIOIHX
CPEACTB, COOpYXEHHH, OpPTraHoOB, WCIIOJNBb3YEeMBIX B CHCTEMax IPOMBIIUICHHOH
00BEKTOB M UX CHCTEM ABTOMATHKH

2. Ioxa3arenu u METOAbI OICHUBAHUSA

l'l.nalmpyeMble pesyibTaThbl oﬁyqemm 10 JTUCIIUIIJINHE KOI[ KOHTPOJ’IMPyeMOﬁ HaumeHoBaHHe pasaea THCHUIIIMHBI MeTO[lBl OICHUBaAHUS
Kon HauMeHOBaHHEe KOMIEeTeHI[UH (MU ee (0L eHOYHbIE MEePONIPHUSATHS)
4acTH)
Bragers MeTomamu mocTpoeHHS (YHKIMOHAIBHBIX CXEM TectupoBanue
ABTOMATH3aIUU TEXHOJIOTUIECKUX OOBEKTOB YIIPABICHHUS KontponsHas pabora
Paznen 1. BBenenue u oOmmue cBeIeHUS O
Pa-1 MK(Y)-3 3amura M3 u oTuera no
ACY. ®CA .
nmabopaTopHOi paborte
DK3aMeH
Brnagers MeTomamMu BBIOOpa M pacueTa TEXHHYECKHX Pasmen 2. HcmonHUTENbHBIE MEXaHH3MBI TectupoBanue
PJI-2 CPEICTB PETYIUPOBAHUS TEXHOJIOTHYSCKUMH OOBEKTaMH TK(Y)-3 (UM) u perymupyromme opranel (PO) B KonTtponsHas pabora
YIIPaBJICHUS ACY 3ammura /I3 u oTdera mo
Paznen TexHnyeckue cpencTBa nabopaTtopHoi pabore




peryaupoBaHus OKx3aMeH

Brnagers MeTomamMum M 3HaTh NPHOOPBI  KOHTPOJS Pasnen 2. HcnonHutenbHblE MeXaHU3MBI TectupoBanue
OCHOBHBIX XHUMHKO-TEXHOJIOTHYECKUX TPOIIECCOB, (UM) u perynupytomue opransl (PO) B KontponbHas pabora
UCTIONHUTENIBHBIX ~ MEXaHU3MOB U PETyIUPYIOIUX ACY 3amura /I3 u otdera no
PI-3 OpTraHOB, HWCIOJB3YEMBIX B CHCTEMaX MPOMBIIIICHHON MK(Y)-7 Paznen 3. Texumaeckue cperncTBa nabopaTopHoii paboTte
ABTOMATHKH. peryanpoBaHus DK3aMeH

Pasmen 4. Metoasl M mpuOOPBI KOHTPOJISA
XHMHKO-TEXHOJOTMYECKHUX MPOLIECCOB

3. HlIkana oueHUBaHUSA

ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTATOB OOYUEHHUS B YHUBEPCUTETE PETJIAaMEHTUPYETCSl OTICNIbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«CucreMa OIICHUBAHUS PE3yJIbTATOB 00yueHHs B TOMCKOM MOMMTeXHUYeCKOM yHUBepcuteTe (CucTeMa OleHUBaHMA)» (B JCHCTBYIOLICH PEAaKIUm).
Hcnonb3yercst OamibHO-PEHTHHIOBass CUCTEMa OLICHMBAHUS pe3yJbTaToB oOyueHMs. VToroBas oueHka (TpaJULMOHHAs W JIMTEpHas) MO BUAAM
yaeOHoi nestenbHOCTH (M3ydenue mucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAaHHWE, NPAKTHKH) ONPEISISICTCS CyMMOH OaluioB IIO
pe3yiabTaTaM TEKYIIEro KOHTPOJIs U IPOMEKYTOUHOM aTTecTaluy (MTOroBast peUTHHIoBast olieHka - MakcuMyM 100 GaioB).
PacnipeniesieHre OCHOBHBIX M JIONOJHUTEIBHBIX Oa/lZIOB 3a OLIEHOYHBIE MEPONPUATHS TEKYILEro KOHTPOJS M MPOMEXKYTOYHOW aTTeCTalluu
YCTaHABIIMBAETCS KAJICHIapHBIM PEUTUHI-IUNIAHOM JUCLIUIUINHBI.

Pexomenryemas mikana Juist OTAEJIbHBIX OLIEHOYHBIX MEPOIPHUSTHI BXOJAHOTO M TEKYIIEr0 KOHTPOJIS

% BBINIOJIHEHUS CooTrBeTcTBHE
3aJlaHUuA Tpaﬂl/llll/IOHHOﬁ OIlCHKE Onpeneﬂeﬂue OHeHKH
90%+100% «OTIUIHO» OTIn4HOE TOHMMaHKE NpeAMeTa, BCEeCTOPOHHHE 3HAHMSA, OTIIMYHbIE YMEHHUS U BIaJIEHHE ONBITOM NMPAKTHYECKON e TeTbHOCTH,
HEOOXOAMMbIE PE3YJIbTAaThl 00yUeHH sl CPOPMHUPOBAHBI, UX KAUECTBO OLIEHEHO KOJIMYECTBOM OaJUIOB, OJIM3KMM K MAKCHMAaJILHOMY
70% - 89% «XoporIo» JlocTaTo4HO MOJIHOE TOHUMAHUE MPeIMETa, XOPOILNe 3HAHMUS, YMEHHS U OIIBIT MPAKTUUECKOMN eI TeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThI
00yd4eHust chOPMUPOBAHBI, KAYECTBO HU OJJHOTO U3 HUX HE OLIEHEHO MUHMMAJIbHBIM KOJIMYECTBOM OaJlJIOB
55% - 69% «Y 1oBIL.» [Tpuemnemoe MoHNMaHNE MTPEAMETA, YAOBICTBOPUTEIIBHBIE 3HAHNS, YMEHHSI U OTIBIT IPAKTHIECKON IEATEIbHOCTH, HEOOXOJMMBIE PE3yIbTaThl
00y4eHust chOpPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MHHUMAJILHBIM KOJIHYECTBOM OajlIoB
0% - 54% «Heynosi.» PesynpraTel 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTaTOYHBIM TPEOOBAHUSIM
IMIxana JJIA OIICHOYHBIX MCpOHpI/IﬂTI/Iﬁ 9K3aMCHa
% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
3aJaHUil JK3aMeHa oa Tpall"ll“OHHOif'l OIICHKE Onpene.ﬂeﬂue OHenKH
90%+100% 18 +20 «OTnUIHO» OTnu4HOE NOHUMAaHKE TIPeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BIaJ€HHUE ONBITOM MPAKTUYECKOH AesTeIbHOCTH,
HEOoOXOANMBIE PE3yNIbTaThl 00y4eHHs ChOPMHUPOBAHBI, UX KAUECTBO OLICHEHO KOJIMYECTBOM 0aJuIOB, OJIM3KMM K MAKCUMAJIbHOMY
70% - 89% 14+17 «Xopormro» JlocTaTo4HO IOJIHOE TOHMMAaHHUE NPE/IMETa, XOPOIIe 3HAHUS, YMEHHS U OIIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0ANMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OLIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0ajlIoB




55% - 69% 11+13 «Y OBIL» [MpuemneMoe MoOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIIBLHBIE 3HAHHS, YMEHUS U ONBIT IPAKTHYECKOW e TEIbHOCTH, HEOOXOJMMBbIE
[pe3yNbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OL[EHEHO MUHHMAIILHBIM KOJIMYECTBOM OaIIOB
0% - 54% 0+10 «Heynosi.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JI0CTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb THNOBBIX 33/IaHUI

OueHo4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

1.

KonTtpouabnas padora

N~ ®WN

TeMbl KOHTPOJIBHBIX padoT

KT1: ®CA, o0beKkT ynpaBieHus U ero uaeHTuuKamnus, cuates u uccienoanne CAY acrarnueckumu oobekramu, PO u
WM, BBIOOD THIa aBTOMATUYECKOTO PETYIIATOPA U ONIpe/ielieHHE TapaMeTpOB ero HacTporku. CpeacTBa peryTupoBaHusl.
KT2: Metonsr n3mepeHust 1 IpuOOPHI KOHTPOIIST XUMHUYECKHX TTPOU3BOJICTB.

TemaTuka BonpocoB 1 KOHTPOJIbHOI padoTHI:
1.
pa3IMYHBIMA U3MEPEHHUAMH (2 TIprOopa 1Mo MecTy, 5 Ha IIUTE).

BrimonHeHne cxemMbl aBTOMaTH3alMU Pa3BEPHYTHIM CIIOCOOOM, IPUBECTH MIPUMED AT IIpoliecca ¢ 7-10

[Mpunnun noctpoenus ycnoBHoro obo3nauenus npudopa it ®CA no 'OCT 21.404-85.

OCHOBHBIC CHMBOJIbHBIC 0003HAUYCHUS U3MEPsieMbIX BeruuH nmpuoopos it ®CA o 'OCT 21.404-85.
OcHoOBHBIE CUMBOJIbHBIE 0003HaYECHUS PYHKIMOHATBHBIX pu3HaKoB npudopos it PCA mo 'OCT 21.404-85.
VYcnoBHbIE 0003HAUCHUS UCTIOJIHUTENBHOTO MexaHu3ma aist PCA.

YcnosHble 0003Ha4YeHUs perynupyromero oprana it ©CA.

Texnonornueckue nepemenHslie. Kilaccngukanyst 00beKTOB yIIpaBIeHUS.

Mogenu o6bvexToB ynpasienus (OY): npumeps! dopm npeacrasieHust OY (nepedeHsb), TPUMEPHI 3-X MoAeser

Oy (ypaBHEHHE, KaKue peaabHbIe MPOIIECCHl MOKHO UMU OIHCATH).

9. Unentuduxanmnu odwrexTa (onpenenenre). OCHOBHbIE METOAB! MICHTH(PHUKAIINN 00BEKTOB yIpaBieHus. TUNOBEIe
nepexoabie poriecchl B CAP. TunoBbie BO3IEHCTBHS, CTATHUECKUE, THHAMHYECKUE XapaKTEPUCTHKN 0OBEKTOB
YIpPaBICHHUS.

10. VYcioBus CHITHS TIEPEXOIHOM XapaKTepUCTUKU. BBEIOOp TECTOBBIX CUTHAIIOB JUTS CHSITHS TIEPEXOTHON
XapaKTePUCTUKH.

11. Buner Moseneit actatmueckux 00beKTOB. Pacdyer mpsiMbIX MoKa3aTeliel KauecTBa JIIsl pealbHOTO aCTaTUIeCKOTO
3BeHa 1-ro mopsaka (rpaduxu CAY, dhopmyiisl pacueTa)

12. Krnaccudukarms IpoccelbHBIX PeryIpyIIUX OpraHoB (KpaTKoe OMMCaHKe KaXIO0TO THIIA, IS KaKUX
MaTepUaIOB UCTIOIB3YIOTCS)

13. Knaccudukaius 103upyroMx peryjIupyrIInX opraHoB (KpaTkoe OMMCaHue KayKI0ro THIIA, I KaKuX
MaTepHaIOB UCITOJIB3YIOTCS)

14. OCHOBHBIE XapaKTePUCTUKU PETYTUPYIONINX OPTaHOB

15. Kiraccudukanys nCroTHATETFHBIX MEXaHIU3MOB

16. ITo3urroHepsl, UX Ha3HAYCHHUE U IPUMEHEHHE




OueHno4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

17. OcHoBHbIe xapaktepucTuku UM

18. Br16op THIIa aBTOMaTHUECKOTO pErysTopa: 3aa4ya BEIOOpa, IpeABapuTeIbHbIC paboThl, 00IIKE MTPHUHLIUIIBI
BEIOOpA.

19. MeToapI HACTPOWKH M ONITHMU3ALMHU 1ApaMETPOB aBTOMATHYECKOTO PETYIIATOPA.

20. l'unpaBnuyeckue cpencTsa peryiarpoBanus (onpeneaeHre, II0Ck U MUHYCBI, CXeMa, IPUHIMIT AeHCTBHA)

21. Tumnel rugpaBmndeckux yeunureneid (I'Y). [puanun aefictBus ['Y Tuna «como-3aciioHKay.

22, Tuns! rugpaBnaeckux yeunurened (I'Y). lpuaiun neiicTBust ruapaBiInyecKoro peryistopa ¢ AByms 'Y Tuma
«COIUIO-3aCIIOHKA.

23. Tumnel runpasandeckux yeunurene (I'Y). [Mpuanun pefictus I'Y co cTpyiiHol TpyOKOH.

24, Kiaccudukanus kommpeccopoB, HanOolee pacCIpOCTPAaHEHHBIE TUITBL

TemaTnka BONpocoB 2 KOHTPOJIbHOH padoThI:

1. OnpeneneHus: TPUHIUN U3MEpeHHs, MeTo I n3mepenus. OcHoBHBIE TpeboBanus K [1K: TogHOCTB, KIacc
TOYHOCTH, 4yBCTBUTEIBHOCTb, IIOPOT UyBCTBUTEIBHOCTH. OBICTPOAEHCTBHE, HAACKHOCTD Ipubdopa.

2. O6o03HaueHHE Ki1acca TOYHOCTH Ha M3MEPUTEIBHBIX IPHOOpax

3. Knaccudukanus meronos nusmepenus TI1.

4. Oranbl pa3BUTHS U COBEPILIEHCTBOBAHUS AaTYMKOB. [lepedncinTs 1 IpuBeCTH NPUMEPHI OCHOBHBIX
YHA(MUIMPOBAHHBIX CUTHANIOB ["OCy1apcTBEHHOM CHCTEMBI POMBIIUIEHHBIX IPHOOPOB U cpeacTB aBTomatuzanuu (I'CIT)
5. Usmepenne kucnorHoctu (pH): MeTonsr n3mepenus, mkana pH (Heckoiabpko mpuMepoB), onpeaenenus pH,
KOHCTAHTBI JUCCOLMALHH.

6. Uzmepenne kucnotnoctu (pH) 3nekTpoMeTpruuecKUM METOIOM

7. MeTobl n3MepeHusl INIOTHOCTHU: TIEPEYeHbh OCHOBHBIX METO/IOB, TIOSICHEHUE MTPUHIIMIIA JISHCTBUS BECOBOTO,
MOIUIABKOBOT'O M BUOPAIIMIOHHOTO (3JIEKTPOMAarHUTHOTO) INIOTHOMEPA.

8. MeToabl n3MepeHusl INIOTHOCTHU: TIePeYeHb OCHOBHBIX METOJIOB, TIOSICHEHUE IPUHIIMIIA 1CHCTBUS
THJIPOCTATHYECKOTO (0apOOTaKHOTO) U paIMOU30TOITHOTO IIOTHOMEpA.

9. Bsskocth. [uHamuueckas, KHHEMAaTUUeCKas BA3KOCTh. [ [pUHIIUIIBI JEWCTBUS BUCKO3UMETPOB: C NAJA0OIUM
TEJIOM, POTALlMOHHOT'0, BUOPAIIMOHHOTO U KaIMJUISIPHOTO.

10. AOcoiioTHasE, OTHOCUTENBHAS BIIAXKHOCTh, TOUKa pOCHL. IlepeueHs MeTon0B n3MepeHus Biaxxnoctu. [loscHenne
NIPUHIIMIIA IEHCTBUS TICHXPOMETPA.

11. [lepeuens MeTo0B M3MepeHHs BIaxxHOCTH. [losicHeHre MpUHIMIIA 1EHCTBUS THTPOMETPHUECKOTO CIIoco0a
M3MEPEHHsI U KyJIOHOMETPUUECKOTO TUIPOMETpa.

12. [epevens MeTOIOB U3MEPEHHUS BIAXHOCTHU. [losIcHeHHe IPUHIINTIA IEHCTBUS a0COPOIIMOHHOTO, ONITHYECKOTO
CBEPXBBICOKOYACTOTHOTO BIIATOMEPOB.

13. [lepeuens MeTo0B M3MepeHHs BlIaXHOCTH. [losicHeHHe MpUHIKIA AEHCTBUS eMKOCTHOTO JaTYhKa
OTHOCHUTENFHON BIAKHOCTH M JATUYMKA TOYKU POCHI Ha OXJIAKIaEMOM 3epKale.

14. KoHnenTparus, e TMHAIIB N3MEPEHUS, TIEpeUYeHb OCHOBHBIX METOJIOB M3MEPEHHUS (C IpuMepaMu Hanboiee

pacupoCTpaHEHHBIX THIIOB).




OueHno4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

15. [lepeueHs 3MEKTPOXUMUYECKUX METOIOB H3MEPEHHUS COCTaBa BelllecTBa C U 0e3 MPOTEKaHMsI AIEKTPOIHON
peakuuu. [losicHeHHe TPUHIINTIA JEHCTBUS KOHIYKTOMETPHYECKIX aHAIN3aTOPOB.

16. [TepeueHb 3TEKTPOXMMUYECKIX METOIOB U3MEPEHHSI COCTaBa BEIIECTBA C M O€3 MPOTEKAHUS HIEKTPOJHON
peakiuy. [loscHeHNe TPUHIMIIA JEHCTBHS ITIOTEHINOMETPUIECKOTO U TONSAPOrpaguIecKoro TaTIMKOB.

17. [NosicHenne npuHIMNA JEHCTBUS pePpPaKTOMETPHUECKIX aHAIN3aTOPOB U MyTHOMEPOB.

18. Knaccudukanus razoanannzatopoB 10 GYHKIHOHAIEHBIM BO3MOKHOCTSIM.

19. [NosicHenue MpUHIMIIA JEHCTBUS TEPMOKOHIYKTOMETPUYECKOT0, HH(YPAKPACHOTO U TEPMOMATHUTHOTO
ra30aHain3aTopoB.

20. [NosicHenne MpUHIKIIA JEHCTBUS TEPMOXUMHUYECKOTO, A0COPOIIMOHHOTO U ONTHKO-aKyCTUIECKOTO
ra30aHaIn3aTopoB.

21. [losicHeHre puUHITMTIA JIEHCTBHSI MAaCcC-CIIEKTPOMETpA.

NuauBuayanbHoe
3aJaHue

3amanne 1

Coznanue GyHKIIMOHATBHON CXEMbI aBTOMATH3AIUH JIJIS 33JaHHOTO TIPOU3BOICTBA.
3amanue 2

Br160op mprubopa KOHTPOJISt M pacyeT TEXHHUSCKUX CPEACTB PETYIUPOBAHMSL.

3amuTa (0TYeT)
nabopaTopHON pabOThI

[TpoBepka CBOEBPEMEHHOCTH U KaueCTBa BBIMOJIHEHUS 1a00paTOpHbIX padoT. OleHka 01HOI paboThI
CKJIa/IBIBAETCS U3 TIOJyYEHUs JA0IycKa K paboTe, HETIOCPEICTBEHHOTO MPOBeIeHUsI padOThl, MOATOTOBKU OTYETA,
3aIUTHI 1aOOPaTOPHOH pabOTHI.

Hazanus mabopatopHbsIx padoT:

1.Pazpabotka @CA 1abopaTopHOTO CTEHA.

2.Pa3zpaboTka cucTeMbl cTaOMIIM3aluy YPOBHS B 0ake MOCpeCTBaM U3MEHEHHS YaCTOTHI BPAIIEHHsI Hacoca Ha
noJjiaye 1o 3aJaHHOMY 3aKOHY yIpaBICHHUS.

3.PazpaboTka cucTeMbl cTaOUIM3aIK YPOBHS B OaKe MyTEM JIPOCCETUPOBAHHUS 110 33IaHHOMY 3aKOHY
yIpaBlIeHUsI.

4. Ctabunm3aiys TeMIiepaTypbl BOJIBI B HUKHEM Oake MPOU3BOJIBHBIM (IO BEIOOPY CTYIEHTA) METOIOM.
Hactpoiika perynaropa TEmioBoro o0bekTa (TpyOUdaThlil 3J1eKTPOHATPEBATEND ).

5. Cucrema aBTOMaTH4YECKOTO PETYIMPOBAHMS TTOJOKEHHSI IITOKA ITHEBMOLIUIMH/IPA.

6. Crabunu3aius TemrnepaTypsl BOAbl B HIKHEM 0ake MPOU3BOJIBHBIM (TI0 BEIOOPY CTYAECHTA) METOIOM.

CamMocTosTeabHas
pabora

CamocrosiTenbHast paboTa CTYA€HTOB IPU U3YYEHUH JUCHMIUTUHBI (MOYJIs) MPEAyCMOTpPEHA B CIIEIYIOIINX
BUAaX U hopmax:

1.Pabora c 1eKIIHOHHBIM MaTepUaIoM, IOUCK U 0030p JIUTEPATYPhI U ANEKTPOHHBIX HICTOYHUKOB HH(OpMALIUU
10 MH/IMBUYAJIbHO 33aJJaHHOH Mpobiieme Kypca;

2.PaboTa B 2JIeKTpOHHOM Kypce (M3ydeHHe TEOPETUIECKOTO MaTepraa, BBITOJHEHHE WHANBUIYATbHBIX
3a/laHui ¥ KOHTPOJUPYIOUIMX MEPOIIPUIITUH U p.);




OueHno4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

3.Mzydenue Tem, BEIHECEHHBIX Ha CAMOCTOSITEIILHYIO TIPOPAOOTKY;

4.BpIMoNIHEHNE TOMAITHUX 3aJJaHHi, pacuyeTHO-TpaUIecKuX padoT U TIOMAITHUX KOHTPOJIBHBIX padoT;
5.IloaroroBka K gabopaTopHBIM paboTam;

6.IToaroToBKa K OIEHUBAIONTIM MEPOTIPHUSITHSIM.

TectupoBanue

Tecr. Kitaccupukanus peryJMpyroiux OpraHos
1 Perynupyromuii opran — 3To
— OpraH B CHCTEME PETyJIMPOBAaHMs BO3CHCTBYET HEMIOCPEACTBEHHO HA OOBEKT PEryIMpOBaHUS OOBIYHO
yTEeM MU3MEHEHUS KOJIMYECTBA MOIBOIUMON K O0OBEKTY PETryIMpyeMOi Cpebl.
— 3BEHO MCIOJTHUTEJILHOI0 YCTPOMCTBA, MEXaHHU3M, NIPEIHA3HAYCHHBIN 1JIs1 H3MEHEHHS Pacxoia
BellecTBa Win 3Heprun B TOY

2 xiaccuuKalus peryIupyoiux opraHoB (BIOepUTe HEBEPHOE)
Jo3upyromme

HapzuparteabHbie

HpoccenbHbie

Hoszupyromue PO (ynanute HEBEpHOE)

[TutaTenu (cplmyuyue BelecTBa)
Jlozaropsl(nIacThl, IMYJIbCUN)
IToBOpPOTHO-IUCKOBBIE (3ACJIOHOYHbIE)
Jo3upyrorrie HacoChl(>KUIKOCTH )
Komnpeccops! nogaun(rassl)

3 [Murarenu — 31O

YCTPOMCTBa U1 IEpeMEIleH s ra30B U MapOB IMOCPEACTBOM CO3/aHUs TIepenaoB JaBlIeHHs B
IepemMeIaeMon cpeae

YCTPOMCTBA U1l PABHOMEPHOU U PEryIUpyeMOil 01auM ChITyYnX MaTepUasioB (WM IITYYHBIX U3/IETUN) U3
OYHKEpOB M JAPYTUX 3arPy309HBIX MPUCIOCOOICHNN K TPAHCTIOPTUPYIOIIUM JINOO0 TEXHOIOTHYECKIM
arperaram (TOY)

yCcTpoiicTBa 0OecreynBaroLIie BbJJauy 103bl OJHOTO WM HECKOJIBKUX MPOIYKTOB, Yallle BCErO OCHAIICHHbIE
AIIEKTPOHHBIM OJIOKOM ynpaBieHus. KOHCTPpYKIUS U IPUHIMI JeWCTBUS 3aBUCST

OT CBOWCTB J103UpyeMOil cpelibl (INIOTHOCTh,BA3KOCTh, HAJIMYHME B3BELICHHBIX YaCTHIL)




OueHno4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

IpUCIIOCOOJICHUS, IPUMEHSIOLHECS U1 TOYHOTO TO3UPOBAHUS PA3HOT0 poja KUAKUX cpel. B kauectBe
JIO3MPYIOLINX Yalle UCTIOIb3YIOTCS HACOCH! 1MaparMEHHOT0 U TUTYHKEPHOTO TUIa padoThI.

4 Jlo3aTopsl - 3TO

YCTPOKMCTBA JUIsi PABHOMEPHOU U PETYIUPYEMOHl IOIa4YH CHIMTyYUX MAaTePUAIIOB (MJIH IITYYHBIX M3/ICITHN) U3
OYHKEpOB U JPYTUX 3arPy30YHBIX IPUCIIOCOOICHUN K TPAHCTIOPTUPYIOIIUM JTHOO TEXHOJIOTUISCKUM
arperatam (TOYVY).

YCTPOKMCTBA JUIs IEpPEMEIECHHUS I'a30B M MAPOB ITOCPEICTBOM CO3/IaHUS MEPETa0B JaBICHHS B
nepemMenaeMon cpene

yCcTpoiicTBa 06ecneynBaloIHe BbIIaYy 1035l 0THOTO HJIH HECKOJIbKUX MPOJTYKTOB, Yallle BCEro
OCHAIIIEHHBIE YIEKTPOHHBIM 0JIOKOM ynpaBJjieHusi. KOHCTPYKIMS M NPUHIUT 1eiCTBUS 3aBUCAT
OT CBOIICTB /103UPYyeMoii cpelbl (IJI0THOCTh,BA3KOCTh, HAJTUYHME B3BEIIEHHBIX YaCTHII)
NPUCTIOCOOJICHHUS, PUMEHSIONIUECS )11 TOYHOTO JIO3UPOBAHUS PA3HOTO poJia KUAKUX cpell. B kauecTBe
JIO3UPYIONIMX YaIlle UCTIOIB3YIOTCS HACOCHI JUaPparMeHHOT0 U TUTYH)KEPHOTO THTIA PAa0OTHI

5 [lo3upyromire HacoChl — 3TO

YCTPOMCTBA JIsl PABHOMEPHOM M PEryIUpyeMOil MoJau ChIMyYUX MaTepuaioB (WM MITYYHBIX U3AETUN) U3
OYHKEpOB U JPYTUX 3arpy30UHBIX IPUCIIOCOOIEHUN K TPAHCTIOPTUPYIOIIUM JTHO0 TEXHOJIOTUYECKUM
arperatam (TOY)

yCcTpoiicTBa 00ecreunBaIOLINe BbIJJauy J103bl OJJHOTO WJIM HECKOJBKUX MPOJIYKTOB, Yallle BCEI0 OCHAILEHHbIE
AIIEKTPOHHBIM OJIOKOM yrpaBieHusi. KOHCTPYKIIHS ¥ MPUHIIAI JSHCTBUS 3aBUCST

OT CBOMCTB JI03UPYEMOI1 Cpe/ibl (IITTIOTHOCTD,BI3KOCTh, HATMYUE B3BEIICHHBIX YACTHII)

NPHUCNOCco0/IeHN S, TPUMEHSIIOIIHECs] 1151 TOYHOT0 JO3HMPOBAHMSA PA3HOI0 POJA KUAKHX cpea. B
KayecTBe I03MPYIOIIMX Yallle HCIOJIb3YITCS HACOChI ANa(parMeHHOro M MJIYHKePHOr0 TUIA PadoThI.
YCTpOMCTBA JUIsl IEPEMEILEHUS Fa30B U N1apOB IIOCPEACTBOM CO3JaHUs IEPENasoB AABJICHUS B
IepemMeIaeMon cpeae

6 Kommnpeccops! mogaun — 310

npUcrocoOeHus, MPUMEHSIONeCs U TOYHOTO JTO3UPOBAHUS PA3HOTO poja KUAKUX cpel. B kauecTBe
JO3UPYIOUINX Yallle UCTIOIb3YIOTCS HACOCHI uadparMeHHOT0 U IUTYHXKEPHOTO THUIIAa PabOoThl.

yCTpoiicTBa /I IepeMelleHUs I'a30B U NIapOB MOCPEACTBOM CO3/1aHUA NepenajioB AaBJIeHUs B
nepemeniaemMon cpeae

YCTpOMCTBA JUIsl pPABHOMEPHOM U PETYJIMPYEMOIl MOJAau ChIITYyYUX MaTepUasIoB (WM IITYYHBIX U3AEIUN) U3
OYHKEpOB M APYTUX 3arpy304YHbIX IPUCHOCOOTIEHUIN K TPAHCTIOPTUPYIOIIUM JINOO TEXHOJIOTHYECKHM




OueHno4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

arperatam (TOY)

YCTPOMCTBA 00ECIIEYMBAIONINE BBIAYY 1036l OJHOTO MJIM HECKOJIBKUX MPOIYKTOB, Yallle BCEI0 OCHAIICHHBIC
AIIEKTPOHHBIM OJIOKOM yrpaBiieHusl. KOHCTPYKIIMS U MPUHIIMIT JEHCTBUS 3aBUCST

OT CBOMCTB JI03UPYEMOi1 Cpe/ibl (IITIOTHOCTD,BSI3KOCTh, HATMYUE B3BEIICHHBIX YACTHUII)

7 IMutaTenu MOryT OBITH (BBIOEPHTE HEBEPHOER)
TpancriopTHbIE (JICHTOUHBIE, IIIACTUHYATHIE)
JloTkoBbI€ (Kauarouecs)

TpaHcriopTHbIE (JICHTOYHBIE, IIJIACTUHYATHIE)
JloTkoBbIE (KauaroLuecs)

[TmynxepHbIe

Cma3zouHble

bapabanHsble (14eiiKOBbIE, CEKTOPHBIE
[ITHekoBBIE

TapenbuaTsie (IUCKOBBIC)

Bubpaunonusie

8 Hpoccensubie PO (ymanute HeBepHOE)
Perynupyroniyie kianaHsl

Kpans!

[u6eps

IToBOpOTHBIE 3aCIIOHKHN

Pudepsbl

9 Perynupytomue oJJHOCeIebHbIE KJIaNlaHbl (BbIOEpeTe BEPHOE)

M3MeHeHre nponmyCcKHON CIIOCOOHOCTH JIOCTUraeTcsl epekKMMaHueM OTpe3Ka PE3UHOBOTO IIUIAHTa.
[IInpoko MpUMEHSIOTCS JUIsl pETYIMPOBaHUS B CPEZE ra3a U napa, B CpeZie ra3oB, COAEPIKAIINX TBEPIbIE
YacTUILIBI, U B CPeJie CHITYYUX TPaHyIMPOBAHHBIX TBEPBIX MaTepuanoB npu pacxoaax a0 20 000 m3/4 u
nuamerpax Tpy6o 1o 1 000 mm

N3meHeHHe NPONYCKHOM CIIOCOOHOCTH JOCTUTAETCH MOCTYNATEIbLHBIM NepeMellieHueM 3aTBOpa
B/10JIb OCH IIPOXO0JA ceJIa KOpIyca. Y CTaHABJIMBAETCHA NIPH CPABHUTEIbHO He0OJIbIINX 00beMax
NMOTOKA M CPeIHUX JaBJIeHUAX.

M3MeHeHne NpoIyCKHON CIIOCOOHOCTH JOCTUTAETCS MOCTYNATeIbHBIM IIepEMEIICHHEM 3aTBOPa BJIOJIb OCH
ITPOXOJIOB JIBYX CE€ZEI KOpIryca




OueHno4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

KJIallaH OCHOBAH Ha MPHUMEHEHUH CIICIMAIBHON Truadparmbl, CACTaHHONW U3 THOKOTO BEICOKOIPOYHOTO
MarepHania.

10 Perynupyromniue qByxcenenbHble Kiananbl (BEIOEpeTe BEpHOE)

H3MeHeHre nponmyCcKHONW CIIOCOOHOCTH JIOCTUTaeTCsl MOCTYIATeIbHBIM IIEpEMEIICHUEM 3aTBOPa BJOJb OCH
IpoXo/ia cejIa Kopiryca. Y CTaHaBIMBACTCS IPU CPAaBHUTEIBHO HEOONIBIINX 00beMaxX MOTOKA U CPEIHHUX
JABJICHUSIX.

[[Iupoko MpUMEHSIIOTCS JUIsl pErYJIMPOBaHUS B CPEJIE ra3a U napa, B Cpe/ie ra3oB, COJAEpKaIlUX TBEPIbIe
YaCTHUIIbI, U B CPEJIE CHITYYUX TPaHYIMPOBAHHBIX TBEPBIX MaTepuasioB pu pacxonaax 1o 20 000 m3/4 u
nuametrpax Tpyo 1o 1 000 mm

KJIallaH OCHOBAH Ha MPUMEHEHUH CHEeHalbHON quadparMpl, CAETAHHON U3 THOKOTO BHICOKOIIPOYHOTO
MaTepuaia.

H3MeHeHHne MPONMYCKHOM CTIOCOOHOCTH JOCTUTAETCS MOCTYNATEIbHBIM NlepeMellleHHeM 3aTBOPa B0Jb
0CH IPOXO/I0B JIBYX ce/les1 KopIyca

H3meHeHne npomyCcKHONW CIOCOOHOCTH IOCTUTaeTCsl MepeKMMaHUeM OTPe3Ka Pe3MHOBOTO IIIJIaHTa.

11 IllnaHroBsle peryiupyrouye Kiamnassl (BbloepeTe BEpHOE)

KJIaITaH OCHOBAH Ha NMPUMEHEHHUH CIIeHaTbHON TruadparMel, CIETaHHON U3 THOKOTO BHICOKOIIPOYHOTO
MmarepHasa

H3MeHeHnne MpoMycKHO# CIOCOOHOCTH I0CTHTAETCS MepPeKMMaHUEeM 0TPe3Ka Pe3MHOBOI0 LIJIAHTA.
[ITupoko MpUMEHSIOTCS Ul PETYJIMPOBAaHUsS B Cpejie ra3a U mapa, B CpeJie ra3oB, CoJAepKalUuX TBEP/Ible
YacTHIIBI, U B CPEJie CHIITYYUX TPaHyIMPOBAHHBIX TBEPBIX MaTepuanoB npu pacxoaax a0 20 000 m3/4 u
nuamerpax Tpy6o 1o 1 000 mm

V3MeHeHne npoITyCKHON CIIOCOOHOCTH TOCTUTAETCS MOCTYIATEbHBIM TIepEMEIIEHHEM 3aTBOpa

BJIOJIb OCH ITPOXO0/1a CeiIa KOpIlyca. Y CTaHABJIMBACTCS MIPHU CPABHUTEIILHO HEOONBIINX 00beMax MOTOKA U
CPeIHHX JIaBJICHUSX.

M3MeHeHne NpoImyCKHON CIIOCOOHOCTH JOCTUTAETCS MOCTYTATEIbHBIM IIepeMEIIEHHEM 3aTBOpPa BAOJIb OCH
IPOXOJIOB JIBYX C€ZeN KopIryca

12 3acioHOUHbIE perylupyollre KianaHsl (BbIOepeTe BEpHOE)

M3MeHeHne NpOoImyCKHON CIIOCOOHOCTH JOCTUTAETCS MEPEeKMMaHUEM OTPE3Ka PE3MHOBOTO IIIJIAHTa.
IIupoxo npuMeHSIOTCSA 1Jis1 peryJIMpOBaHus B cpejie ra3a u napa, B cpeje ra3oB, COAepPKalIuX
TBepJble YACTHIBI, U B Cpeie ChINyYHX IPaHyJIMPOBAaHHBIX TBEPAbIX MaTEePHAJIOB NIPH pacxoaax a0 20
000 m3/4 u quamerpax Tpyo 10 1 000 mm




OueHno4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

KJIallaH OCHOBAH Ha MPUMEHEHUH CHEeMaIbHON quadparmMsbl, CAETaHHONW U3 THOKOTO BHICOKOIIPOYHOTO
MaTepuaia.

H3MmeHeHre nponmyCcKHON CIOCOOHOCTH IOCTUTaeTCsl MOCTYNAaTeIbHBIM IIEPEMEIICHHEM 3aTBOPa

BJIOJIb OCH ITPOXO0/Ia Cejia KopIryca. Y CTaHABIMBACTCS MIPHU CPABHUTEIILHO HEOOIBIINX 00beMax MOTOKA U
CPEeIHUX JIaBJICHUSIX.

H3MeHeHne npoIyCKHON CIIOCOOHOCTH JOCTUTAETCS MOCTYNATEbHBIM IIEPEMEIICHHEM 3aTBOPA BAOJIb OCH
IIPOXOJIOB JIBYX CeZell KopIryca

13 MemOpaHHbIe peryiaupyrolme KianaHsl (BeiOepeTe BepHOe)

M3MeHeHne nponycKHON CLIOCOOHOCTH JIOCTUTaeTCsl IOCTYIATENbHbIM IIEPEMEIIEHUEM 3aTBOPa

BJI0JIb OCH IIPOXO/1a CeiIa KOpIlyca. Y CTaHABJIMBACTCS IIPU CPABHUTENILHO HEOOIBIINX 00beMax MOTOKA U
CPEIHUX JIaBJICHUSIX.

KJIANIAH OCHOBAH HA NMPUMEHEHUM CNelUuAIbHON n1nadparmMbl, cieJJAaHHOH U3 THOKOTO
BBICOKOIIPOYHOI'0 MaTepHaJia.

M3MeHeHHe NpomyCKHON CIIOCOOHOCTH JOCTUTAeTCs OCTYNATeIbHBIM IIepeMEILIEHUEM 3aTBOPa BJIOJIb OCH
IIPOXOJIOB JIBYX Ce€Zel KopIryca

M3MeHeHne NpomyCKHON CIIOCOOHOCTH JOCTUTAeTCs MEPEeKMMaHUEM OTPe3Ka PE3MHOBOTO IJIAHTa.
[Iupoxo MpUMEHSIIOTCS JIIsl pErYJIMPOBaHUS B CpEJie ra3a u napa, B Cpe/ie ra3oB, CoJAepKalluX TBEPIbIe
YaCTHIIbI, U B CPeZie CHITyYUX I'PaHyIMPOBAHHBIX TBEPBIX MaTepHuaioB npu pacxoaax 1o 20 000 m3/4 u
nuamertpax Tpy6o 1o 1 000 mm

14 Kpans! (BeiOEpeTe BEpHOE)

3aTBOPOM SIBJIsIETCS CBOOOJIHO MOJIBEIIEHHBIN HA MITOKE MJIOCKUHN MHOep, B KOTOPOM BBIIIOJIHEHO
poUIMPOBaHHOE OTBEPCTHE

3aTrBop nMeeT popMy TeJIa BPALIEHUS C 0CbI0, NIPOM3BOJIbHO PACIIOJI0KEHHOH 110 OTHOIICHUIO
HANPaBJICHUIO IOTOKA padoyel cpeabl.

M3MeHeHne NpoXOoqHOTO CEYEHHUS 3aCIOHKH OCYIECTBIISIETCS ITYTEM €€ BpallleHUsl BOKPYT OCH,
PacnoI0KEeHHOW NEePIEeHIUKYIIPHO HAMIPABIEHUIO TOTOKA

15 [Iu6eps! (BrIOEpETE BEPHOE)
3atBop umeeT (hopMy Tella BPAILEHHUS C OChI0, MPOU3BOIBHO PACIIOIOKEHHOHN MO0 OTHOIICHUIO
K HaIpaBJICHUIO TIOTOKA paboueit Cpeibl.
3aTBopoM fABJISIETCSI CBOOOHO NMOABENIEHHBI HA IITOKE MJIOCKHUI IH0epP, B KOTOPOM BBINOJHEHO
NnpopUINPOBAHHOE OTBEPCTHE




OueHno4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

M3MeHeHne NpoXOIHOTO CeUeHHsI 3aCJIOHKH OCYILECTBIIAETCS IyTEM €€ BpallleHUs] BOKPYT OCH,
pacroI0KEeHHON NEPIEHIUKYIIIPHO HAIIPABJICHUIO [TIOTOKA

16 TToBopoTHBIE 3aCTIOHKH (BEIOEPETE BEPHOE)

3arBop UMeeT GopMy Tella BPAIICHUS C OCBIO, TPOM3BOJIBHO PACIIOIOKEHHOM 110 OTHOIICHUIO

K HaIlPaBJICHUIO MTOTOKA pabodeid Cpeibl.

H3MeHeHne MPOXOIHOTO CeYeHH 3aCJTOHKH OCYIIECTBJISIETCS MyTEM ee BPallleHUsl BOKPYT OCH,
PACIOJI0KEHHOI MepneHANKYIAPHO HANPABJIEHUIO MOTOKA

3aTBOPOM SIBISICTCSI CBOOOJIHO TMOJIBEIICHHBIN HA MITOKE IIOCKUH IHOEp, B KOTOPOM BBITIOJIHEHO
poUIMPOBaHHOE OTBEPCTHE

Tecr: UcnosiHUTEIbHBIE MEXaHU3MbI

1 MicnomHuTEIbHBIN MEXaHU3M — 3TO (BHIOEpUTE BEPHOE)

0J10K HCIIOJITHUTEJIBHOI0 YCTPOMCTBA, NPeo0pa3yoIuii BHIXOAHOH YIPABJISIOIMNA CUTHAJ OT
peryJupymouero ycTpoiicrsa B CUruaJj, poseiicrsyommii Ha PO uin HenocpeacrsenHo Ha TOY
OJIOK PeryIupYIOLIEro yCTPOWCTBa, MPeoOpa3yroIIHii BXOAHON YIPaBISIOMIUNA CUTHAT OT UCTIOJTHUTEIHLHOTO
ycTpoiicTBa B curHai, Boszaeiictsyronuii Ha PO nnun HenocpenctseHHo Ha TOY

2 M MOKHO paccMaTpuBaTh Kak (BbIOEpUTE BEPHOE)

YMEHBIINTEIb MOITHOCTH, C IOMOIIBI0 KOTOPOTO CI1a0blif BXOJAHOM CUTHAJ, YMEHBIIAsACh BO MHOTO Pa3 3a CYET
sHepruu ucrounvka nuranus (UI1), nepenaercs na PO.

YCHJIMTEJb MOIITHOCTH, € IOMOIIBI0 KOTOPOro ¢JIAa0bIH BXOJHOH CUIHAJ, YCHJIMBAsICh BO MHOIO pa3 3a
cuyer 3Heprum ucrounuka nuranus (UII), nepenaercsa na PO.

3 Knaccudukarus HCIOJHUTETFHBIX MEXaHU3MOB (BBIOEPUTE HEBEPHOE)
M0 YIIPaBJIEHUIO HAMPABICHUSIMU TTOTOKOB

1o Buay nepemenienust PO

no tuiy pabouero PO

0 TUITY YIPABISIOLIEr0 CUTHajIa

M0 XapaKTePUCTUKE TPeoOpa30BaHusl «CUTHAI - MojoxkeHue» UM

0 BUJly YIPABJISIOLIErO CUTHAJIA

10 UCIIOJIHEHUIO Buga 1Y

110 OCHAILIEHUIO JOTIOJIHUTEIHHBIM 000pYIOBAaHUEM




OueHno4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

10 TUITY IPUBOJIA, T.€. IO BUY SHEPTUH, CO3JAIOLICH PEryIupyeMoe yCuine
110 THITY IlepeodopyA0BAHUA

[0 Ha3HAYCHUIO

10 TUITY YIPaBJIEHUS IOTOKaMHU

4 TTHeBMaTHYECKHUE U TUAPABINYCCKHE MeMOpaHHbIe 1 nopirHeBbie UM nonpaszaenstorcs Ha: (BeIOepUTe
HEBEPHOE)

OecpyKUHHBIE

NPY>XUHHBIC

napanpy;KuHHbIe

5 Ocobennoctsb aexTpudecknx UM B TOM, 9TO (BBIOEPHTE BEPHOE)

ycuiue, He00XoAuMoe /ISl IePeCTAHOBKH Pery/upyloLiero oprana, co3aercs 3a c4eT 3J1eKTPOMATHUTA.
IIpumeHsiIOTCS B OCHOBHOM B €XeMaX JIBYXIIO3UIIHOHHOTO peryJupoBaHus («OTKPBITO» U «3aKPbITO»).
ycuime, He0OX0IMMOe /11l IEPECTaHOBKU PETYIMPYIOLIEro OpraHa, Co3JaeTcs 3a CueT MAPOPOMarHuTa.
[TprMeHsIIOTCSl B OCHOBHOM B CX€MaX JABYXIO3UIIMOHHOTO perynupoBaHus («OTKPBITO» U «3aKPHITO»).

6 [Tosunmonep — 310 (BbIOEPUTE BEPHOE)
YCHJIMTEJIb ¢ 00PATHOM CBSA3BIO 1O IOJIOKEHHUIO BBIXOAHOT0 3BeHa Y
YCUWJIMTEIIb C IIPSMOM CBS3BIO 110 TOJIOKEHUIO BXOIHOIO 3BeHa 1Y

7 OcHoBHbIe XapakTepucTuku UM (BpiOepuTe HEBEPHOE)
Benuuuna peryaupyeMoro ycuiaust (MOMEHTa)
XapakTepHuCcTUKa «CUTHAJ MOJI0KEHHE)
OKCIUlyaTalluOHHBIE XapaKTEPUCTUKH

beicTpoaelicTBue

TouHOCTB

Koaddumuent nosnesHoro neicTpus

30Ha HEUYBCTBUTEIBHOCTH

30Ha YyBCTBUTEIbHOCTH

8 Munycet MM 6e3 no3urpionepa (BEIOEpUTE HEBEPHOE)
HCKaXXAeTCsI XO/I0OBasi XapaKTEPUCTUKA
YCTPAHSAIOTCS CTATHYECKAs MOTPEIHOCTh M THCTEPE3HC X0/10BOI XapaKTePHCTHKH




OueHno4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

WM pa3BuBaeT HEOOBIITNE IEPECTAHOBOYHBIC YCHITUS
HU3KHE TUHAMHUYECKUE CBOMCTBA

9 Obnacte npuMeHeHus THeBMaTu4Yeckux MM (BbiOepuTe HEBEpHOER)

MUM co3znarot makcuMaiibHoe yeunue 30...40 kH

nopiuHeBsle mHeBMaTHueckue — 60—-100 kH

nopiHeBble TuapaBanyeckue — 100200 kH

cunborabie UM UMEIOT OYeHb OTPaHUYeHHOE TPUMEHEHHE — B CHICIIMATBHBIX KOHCTPYKIUSAX C MaJIbIMU
3HAYEHUSIMH X0/1a U TIEPEeCTaHOBOYHOIO YCHUITUS

Hecuib(oHHbIe UM uMeroT 0ueHb 00/1b110€ IPUMEHEHHE — B CTIeNHATbHBIX KOHCTPYKUIMAX ¢ 00/1bIHMH
3HAYEeHUSIMH X012

nonactHele UM KOMIaKTHBI, UMEIOT XOPOIIME JUHAMUUYECKUE XapaKTEPUCTHKHU.

10 Henmocrarku ruapaBnndeckux VM (BpIOepUTE HEBEPHOE)

Bbicokas cTOMMOCTB AeTallel U y3J10B PUBOJIA

Heo0OxonnMocTh nCTOUHMKA JaBieHUs pabodel KUAKOCTU

Bricokue TpeGoBaHuUs K TMHUSIM MOAauu paboueit sKUIKOCTH
Heo0xoauMocTh MMETH C:KATHII BO3AYX, OUUIIIEHHBIH OT MPUMecei

11 Dnexrpomarautasie UM (BbiOepuTe BepHOE)
OCHOBaHbI Ha UCIIOJIb30BAHUH MEXaHUUYECKOTO BPAILEHUs poTOopa 3JeKTpoasuraresns. [loBbienue
BpAIIAIOIEr0 MOMEHTA U CHUKEHUE YaCTOTHI BPAIIEHUS] 00ECTIEYMBACTCS PEAYKTOPOM

o0ecneuuBaOT nepeMemeHue BbIXOAHOI0 3B€HA 3a CUET BO3elCTBUA JJICKTPpOMaAarauTa Ha sikopb, €
KOTOPbIM MEXaHUYECKH CBA3aHO BLIXOAHOE 3BCHO.

12 DnextpoasuratensHsie UM (BbIOEpUTE BEpHOE)

o0ecrieunBaroT MepeMellleHrne BEIXOAHOTO 3BeHa 3a CUET BO3JEHCTBUS AJIEKTPOMAarHuTa Ha IKOPb, C KOTOPBIM
MEXAHUUYECKHU CBSA3aHO BBIXOIHOE 3BEHO.

OCHOBAaHBbI HA MCIOJIb30BAHUM MEXAHHYECKOr0 BpalleHusi poropa djekrpoasurares. [lopbimenue
BPALIAOIIECI0 MOMEHTA M CHHKeHHEe YaCTOThI BPallleHUus1 00ecreYnBaeTcsl pefyKTopoM

13 HepocTaTku 351eKTpOMarHUTHBIX KJIAIlaHOB U BEHTUJICH (BbIOEpUTE HEBEPHOE)
BO3MOYKHOCTh BO3HUKHOBEHHUS THPABIMUYECKUX YIAPOB B TPYOOIIPOBOJIAX € )KUIKOCTIMHU
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IIPU IIPAKTUYECKU MTHOBEHHBIX MEPEKIIOUEHUAX

HEKOTOPBIE THITHI HE UMEIOT YCTPOMCTB I PYYHOTO YIPABJICHUS, HEOOXOIUMBIX ITPU OTCYTCTBHH
3JICKTPOSHEPIUU WK ITOBPEXKACHUAX COICHOUIA

HEBO3MOKHOCTH Ilepe/iaul JHepPruM Ha 0oJiblINe PACCTOSIHUS U3-32 00/1bIIKX NOTEPh HA NPeoI0JIeHHe
MATHUTHBIX CONPOTHUBJICHUH

14 OcHoBnble xapakTtepucTuku UM mocrosiHHO# ckopocTr(dnekTpuaeckue UM (anekTpoaBuraTebHbIe)
(BBIOEpUTE HEBEPHOE)

HomuHanbpHbI KPYTAIIUA MOMEHT

HomuHanpHBIN MOIHBINA X0/ BBIXOJHOTO Bajia

HomunansHoe BpeMsi OTHOTO (HOMHUHAIIBHOTO) X012

JlelicTBUTENIBHOE BPEMS MTOJHOTO X0a BBIXOIHOTO OpraHa

Bri6er BbIX0oaHOTO Oprana

OTHoOlLIIeHNEe KACATEJIbHOI0 HANIPSAKEHUS K TPATHEHTY

JlroT BBIXOAHOTO Oprana

Tect: MeToabl n3MepeHus TexHosnorndeckux nepeMeHHsix TI1. TpeGoBanusi k npubopam u anmaparype
koHTpostst. [Ipubopsl 11 n3mepenus TII

1 .McxmrounTe HEBEPHBIM METOJ U3MEPEHUS

1o croco0y CpaBHEHUS pa3Mepa BEIUYHHBI C €AMHULCH
npsiMble

KOCBEHHBIE

[0 XapaKTepy U3MEHEHUs U3MEPSIEMOI BEJIMYMHBI BO BPEMEHU
CTaTHUYECKHE

JTUHAMHUYECKHe

1o (hopMe MpecTaBIeHUs U3MEPSEMO BEIMUUHBI
aQHAJIOTOBbIE

upoBbIe

10 0TOOPY OTCUETOB BO BPEMEHHU

HENPEPBIBHBIE

JTUCKPETHBIE (TPEPHIBUCTHIE)

10 B3aUMOJICHCTBHIO C 00BEKTaMU H3MEPEHUS
KOHTaKTHBIC
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OCCKOHTAKTHBIE

ayCKyJbTATUBHBIH

10 MCTOJIb3yeMbIM (pu3ndeckuM ddexram

3eebeka, Kopuonuca, 31eKTpoOMarHiTHON MHAYKLUN

2 I'maBHOE TpeOOBaHUE K MIPOMBIIIIICHHBIM TPHOOpaM KOHTPOJIS-
CIMOCOOHOCTH (POPMHUPOBATH CUTHAJIBI VISl CBSA3M € CUCTEMOM yIpaBJIeHUsA
CHOCOOHOCTH (POPMHUPOBATH OTBETHYIO PEAKIIUIO JIJISl CBSI3H C TOJIOBHOW CHCTEMOM

3 Kaxkue tpeboBanus K mpruOOpaM KOHTPOJIS MPEIbSIBISIFOTCS?
To4HoCTb (KJIacC)

YyBCTBUTEJIBHOCTD

YcToMunBOCTH

BricTpoaeiicTrBue

Hanexnocts npudopa

4 OnpeneneHue TOYHOCTH (BBIOEpETE MPABUIBHBIN OTBET)

OTHOIIIEHHE JTMHEHHOTO WU YTIIOBOTO IEPEMENICHHS yKa3aTelsl K MPUPAIICHUI0 N3MEPseMON BEIIMIHHEI,
BBI3BaBILIEMY ATO MEpEMEIICHHE.

HaMMEHbIIIee N3MEHEHNE 3HAUSHHS N3MEPSIeMOI BEJTMUMHBI, CIIOCOOHOE BBI3BATh MaJleiIliee N3MEHEHHE
MOKAa3aHUsl U3MEPUTENHLHOTO Mprudopa.

OH 00yCITOBIIEH B YaCTHOCTH HAJIMYMEM TPEHHS B MEXaHU3MaxX MpruOopa. BeipaskaeTcs B JOISIX OT IOMYCKaeMOM
OCHOBHOM ITOI'PEIIHOCTH.

CTeneHb I0CTOBEPHOCTH MOKA3aHUI, T.€. XapaKTePUCTHKA TOrO0, HACKOJILKO Pe3yJIbTaThl H3MepPeHu i
OTJIMYAIOTCSI OT HCTUHHBIX 3HAYEHUI M3MepsieMOii BeJIMYUHBI.

5 Onpenenenue 4yBCTBUTEIBHOCTH (BbIOEpETE MPABUIIBHBIN OTBET)

OTHOLIIECHHME JTMHEHHOI0 WM YIJI0BOI'0 NepeMelleHUsl YKa3aTe sl K NPUPALIEeHUI0 H3MepseMoil
BeJIMYHMHBI, BbI3BABLIEMY 3TO IepeMelleHne.

HauMEHbIlIee U3MEHEHNE 3HaUeHUsI U3MEPSAEMOil BETMYMHBI, CIIOCOOHOE BBI3BATh Majeiilliee N3MEHEHNE
MOKa3aHUs U3MEPUTENILHOTO MpUbopa.

OH 00ycnoBIIeH B YaCTHOCTH HaJMYKMEM TPEHHUS B MeXaHu3Max mpubopa. Beipaxaercs B JOJAX OT A0MycKaeMon
OCHOBHOM ITOI'PEIIHOCTH.

CTENEHb JOCTOBEPHOCTH MOKA3aHMM, T.€. XapaKTEPUCTHKA TOTO, HACKOJIBKO PE3YJIbTaThl U3MEPCHUM
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OTJIMYAIOTCS OT MCTHHHBIX 3HAYCHUM HSMepHeMOﬁ BCJIIMYHHBEI.

6 OmnpeneneHue Nopora 4YyBCTBUTEILHOCTH (BBIOEPETE MPAaBUIIbHBINA OTBET)

OTHOUIICHUEC HHHCﬁHOFO NJIIN yFJIOBOI‘O HepeMeLLIeHI/ISI yKa3aTeJ1;1 K HpI/IpaH_IeHI/IIO H3MepHeMOﬁ BCJIMYHHDBI,
BBI3BABIIIEMY 3TO TIEPEMEIICHHE.

HauMeHblllee U3MeHeHHe 3HAYeHU S N3MepsieMOil BeJIMYUHbI, CTIOCOOHOE BbI3BATh MaJlelillee H3MEeHeHHne
NMOKAa3aHUs H3MEPUTEIbLHOI0 Npudopa.

OH 00ycJ/10BJIEH B YACTHOCTH HAJITMYHEM TPeHHs B MeXxaHu3Max npudopa. Beipaxkaercs B 101X 0T
AOMYCKAEMOIl OCHOBHOM IMOIPEHOCTH.

CTEINEeHb JJOCTOBEPHOCTH MOKA3aHM, T.€. XapaKTEePUCTUKA TOTO, HACKOJIBKO PE3yJbTaThl H3MEPEHU
OTJIMYAIOTCSI OT UCTUHHBIX 3HAYCHUH U3MEPsEeMON BETUYMHBI.

7 Onpenenenue ObICTPOAECHCTBHS (BHIOEPUTE MPABHIIBHBINA OTBET)

€ro CBOICTBO COXpaHATh PAOOTOCIIOCOOHOCTh B TEUEHHUE 33JaHHOI'O BPEMEHH.
YacTo B TEXHUYECKOW JJOKYMEHTAIIMHU Ha TPUOOp yKa3bIBAETCs
BEPOSITHOCTh 0€30TKa3HOM ero paboThl B 3aJJaHHOM WHTEpPBajle BPEMEHHU.

O606H.ICHHE[$[ XapaKTCPUCTHKA, OITpCAciACMast NpeaciiaMu ,[[OHYCKaCMOfI OCHOBHOMH U JOIMOJIHUTCIBbHBIX
HOFpeIHHOCTefI, a TaKKC IPpyruMu CBOMCTBaMH CpEaAcCTB I/ISMepeHI/II\/'I, BIMAIOIIUMHA HAa TOYHOCTbD.

Pabora npudopa 3aBHCHT OT ero HHEPUHOHHOCTH, BbI3bIBAKOIIEH 3aN1a3ibIBAHHE TOKA3AHUM.
XapakrTepusyer BpeMsi ¢ MOMEHTA HA4YaJIa U3MEHEHUs U3MepPsieMOoil BeJIMYUHBbI 10 MOMEHTA MOKA3aHUS
ero npuoopom. HEepUHOHHOCTH BHI3BIBAETCS TEIMJIOBBIMHM, MEXaAaHHUYECKUMHU U THAPABJIMYECKUMHU
paxTopammu.

8 Onpenenenre HaAEKHOCTh MPUOOpa (BbIOEpHUTE MTPaBUIIbHBIN OTBET)
ITO ero CBOMCTBO COXPAHATH PA0OTOCIOCOOHOCTh B TeUeHHE 32JTaHHOI0 BpeMeHU. HacTo B TeXHUYeCKOM
JOKYMEHTAIlMH Ha NPHO0P YKa3bIBAETCsl BEPOSITHOCTH 0€30TKAa3HOM ero padoThl B 32/IaHHOM HHTepBaJe

BpPEMEHH.

00001IeHHAs XapaKTEePUCTHUKA, OTIpeessiemMas mpeieaMu JOITyCKaeMO OCHOBHOM M JIOTIOJTHUTEIIbHBIX
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HOFpGHIHOCTGﬁ, a TaAKKC JIpYTUMHU CBOMCTBaMH CpEACTB I/ISMepeHI/Iﬁ, BIIWAIOINIMMHA HAa TOYHOCTD.

Pabora npubopa 3aBUCUT OT €ro HHEPLIHMOHHOCTH, BHI3BIBAIOIIEH 3ama3pbIBaHNE MTOKa3aHUN. XapaKTepu3yer
BpeMs C MOMEHTA Havyalla U3MEHECHUS NU3MEPSEMOM BETUYHHBI JI0 MOMEHTA TIOKa3aHUs €ro MPUOOPOM.
HHepuOHHOCTD BBI3bIBACTCS TEIIOBBIMU, MEXaHUYECKUMHU U THIPABIMYECKUMU (HaKTOpaMH.

9 Ompenenenue Kjiacc TOYHOCTH (BbIOEpeTe MPaBUIIbHBIN OTBET)

3T0 ero CBOMCTBO COXpPaHATh pab0TOCIIOCOOHOCTh B TEUEHHUE 3a/JaHHOI0 BpeMeHH. YacTo B TEXHUUYECKOMH
JOKYMEHTAIIUHN Ha IPUOOp yKa3bIBAETCSI BEPOATHOCTH OE30TKAa3HOM ero paboThl B 33/IaHHOM UHTEpBaJIe
BpPEMEHHU.

00001ICHHAS XapaAKTEePUCTUKA, OIIpeessieMasi peae1aMM 10IIyCKaeMOil OCHOBHOM U ONOJIHUTEJIbHbBIX
NMOTPEIHOCTEN, a TAK:Ke APYTUMH CBOICTBAMM CPEICTB U3MePEHUIi, BIUSIOIMMHU HA TOYHOCTb.

Pabota mpubopa 3aBUCUT OT €ro HHEPLIMOHHOCTH, BBI3BIBAIOILEH 3aIla3/IbIBAaHUE TOKa3aHUN. XapaKTepu3yeT
BpeMs C MOMEHTA Hauajla U3MEHEHUs U3MepsIeMOi BETMYMHBI 10 MOMEHTA MIOKa3aHUs €ro MPHOOpOM.
WHep1iMOHHOCTh BBI3bIBAETCS TEIIIOBBIMU, MEXaHUYECKUMHU U THIPaBIMYECKUMHU (PaKTOpaMH.

10 Kakue npubopsl He UCTIONB3YIOT Ut u3Mepenus TI1?
JATYUKH YPOBHS

JATYUKH TEMIIEpPATyphl

KOJIOPUMETPHI U AJIEKTPOMETPHI

pH-meTpsl

KOOPAHHATOMETP

IUIOTHOMEPBI U aPEOMETPBI

BHCKO3HMETPBI

KYPBHMETPOMepbI

BJIarOMETPBI

KOHIIEHTPaTOMEPBI

aHaJIU3aTOPbI COCTABA

11. Kakoi1 3tan B nienu uist usmepenus TII HyKHO NOAHATH HA CTYIEHb BBILIE 110 HEPAPXUU
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[TepBuyHOE npeobpasoBanue uamepsemoii BemuurHbl (I1171)

[TpeoOpazoBanre HEANEKTPUUECKON WIIM HEHOPMUPOBAHHOMN BEJIMYUHBI B HOPMUPOBAHHYIO 3JIEKTPHUECKYIO
(HII)

[ToaroroBka curHana ass ganbHeien oopadorku, punstparus u 1.1 (IIO0C)

Hudposas o6padotka mukpomporeccopom (LIOC)
ALIl

12 Kakue naT4vku ypoBHS 110 IPUHIUIY JE€HCTBUS HE UCHOJB3YIOT JIJIsl U3BMEPEHUs ?
noruIaBKoBbIe (25%)
emKkocTHbIe (15%)
YIIBTPa3BYKOBBIE
Jla3epHbIC
MeTpoMeTpUuYecKHue
panapHbie
BUOpALIMOHHBIE
OITHYCCKHUE

DK3aMeH

Bomnpocsl k 3x3ameny:

1. BeinosnHeHHe cXeMbl aBTOMATH3aIMK Pa3BEPHYTHIM CIIOCOOOM, IPUBECTH IPUMED IS Ipoliecca ¢ 7-10
pa3IMYHbIMU U3MepeHusMu (2 mpubopa o MecTy, 5 Ha HIUTE).

2. IlosicHeHne MpUHIUINA AEUCTBUS MaCC-CIIEKTPOMETPA.

3. OkcrpemanbHbie CAP.

4. ITpuHIMI MocTpoeHHst ycIoBHOTo ob6o3Hauenus npuodopa st PCA o 'OCT 21.404-85.

5. TosicHeHHe TPUHITHITA IEHCTBHS TEPMOXUMHUYECKOTO, A0COPOIIMOHHOTO B ONITHKO-aKyCTHIECKOTO
ra30aHaJIn3aToOPOB.

6. Kackamno-komOunupoBanueie CAP.

7. OCHOBHBIE CHMBOJIbHBIE 0003HaUeHNS N3MepsieMbIX BenuurH npudopoB st PCA no T'OCT 21.404-85.
8. IlosicHeHune npuHIUNA ASHCTBUS TEPMOKOHIYKTOMETPUYECKOT0, MHPPAKPACHOTO U TEPMOMATHUTHOTO
ra30aHaJIn3aTOPOB.
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9. Onnomepnsie ogHOKOHTYpHBIE CAP.
10. OcHoBHBIE CUMBOJIbHBIE 0003HaUeHUS (PYHKIIMOHAIBHBIX pu3HaKoB npubdopos it PCA no 'OCT 21.404-
85.

11. Knaccudukaius ra30aHann3aTopoB 10 GyHKIHOHATIBHBIM BO3MOKHOCTSIM.

12. KomO6unuposanusie CAP.

13. YcnoBHble 0003HaUYEHUS HCIIOTHUTEIHHOTO Mexanu3ma it PCA.

14. TlosicHeHue npUHIMNIA JEHCTBUS pepaKTOMETPUUECKIX aHAIU3ATOPOB U MyTHOMEPOB .

15. 56. Kackannbsie CAP.

16. YcnoBHble 0003HaueHus peryaupytomiero oprana i OCA.

17. IlepeueHb NIEKTPOXUMUYECKUX METO/I0B U3MEPEHMSI COCTaBa BEILIECTBA C U 0€3 MPOTEKAHUS ANEKTPOAHON
peakiuu. [loscHenne npuHIMNa 1eHCTBUS TOTEHIIMOMETPHUYECKOTO U TOISIPOrpapuuecKoro 1aT4uKoB.

18. Cuctembl IByXIIO3UIIMOHHOTO PETYIUPOBAHHUS.

19. TexHONMOTrMYECKHE TTEPEMEHHBIE.

20. TTepedeHb MEKTPOXUMUYECKUX METOI0B U3MEPECHISI COCTaBa BEIECTBA C M 0€3 MPOTEKAHUS JICKTPOTHON
peakiuu. [loscHenne npuHIMNA ISHCTBUS KOHAYKTOMETPUYECKUX aHATH3aTOPOB.

21. Knaccuukanust KOMIIpeccopoB, HanboJee pacpoCTpaHEHHBIE THITHI.

22. Knaccudukanus o0beKTOB YIPaBICHHUS.

23. [lepeyeHb METOOB U3MEPEHUS BIAXKHOCTH. [l0sicHEHNEe PUHIHIIA JEUCTBHUS eMKOCTHOTO JIaTUYNKa
OTHOCHUTEJIbHOM BIQKHOCTH M JaTYMKa TOUKH POCHI HA OXJIAKAAEMOM 3epKaJle.

24. T'uapaBIuecKue CpesiCTBa PEryIupoBaHus (ONpeiesieHIe, TUTFOCHI 1 MUHYCHI, CXeMa, IPUHITUIT JeHCTBU).
25. Mopaenu oobektoB ynpasienus (OY): npumeps! ¢popm npeacrasienus OV (mepeyeHs), npumeps! 3-x
moaener OY (ypaBHEHHE, KaKHe pealbHbIE MPOIECCHI MOYXXHO UMH OIHCATh.

26. AGcontoTHas, OTHOCUTENbHAS BIaKHOCTh, TOUKA pockl. [lepeueHb MeTo10B M3MEPEHUs BIaKHOCTH.
[ToscHenne npuHIMIIA JEUCTBUS IICUXPOMETPA.

27. Tunsl ruapaBimuyeckux yeunuteneil (I'Y). [punnun neiicteus I'Y co cTpyiiHoii TpyOKoii.

28. Unentudukanun oowekra (onpenencaune). OCHOBHBIC METO/IBI HICHTH(UKAIIMA OObEKTOB YIIPaBJICHHS.

29. IlepeyeHb METOOB U3MEPEHUS BIAXXHOCTU. [losicHeHne puHIHMNa AeUCTBUS a0COPOLIMOHHOTO,
ONTUYECKOTO U CBEPXBBICOKOUACTOTHOTO BIaroMepoB.

30. Tums! ruapaBnudeckux ycunutenen (I'Y). [puHImn qeiicTBUS THAPABINYECKOTO perynaropa ¢ Apyms ['Y
THUIIA «COTIO-3aCIIOHKaY.

31. Tunossle nepexoausie npoueccsl B CAP. TunoBbie Bo3AeHCTBUS, CTaTUYECKHE, JMHAMUYECKHE
XapaKTepUCTUKN OOBEKTOB YIIPABIICHUS.

32. [lepeueHb METOZI0B U3MEPEHUS BIAXHOCTU. [10siCHEHNE IPUHIMIIA ASUCTBHUS TUTPOMETPUIECKOTO CIIoco0a
M3MEPEHUS U KYJIOHOMETPUYECKOT0 TUTPOMETPA.
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33. MeTozb! HACTPOMKHU M ONTUMHU3ALUY [1APAMETPOB ABTOMATUYECKOIO PEryIATOpa.

34. YcnoBus CHATHUS IEPEXOIHON XapaKTEPUCTUKH.

35. Bsskocts. JluHamuueckas, KWHeMaTHyecKast BI3KOCTb. [ [puHIMIIBI 1eficTBUS BUCKO3UMETPOB: C MaAI0IUM
TEJIOM, POTAIIMOHHOTO, BUOPAITMOHHOTO U KAMJUIAPHOTO.

36. TumnoBkle 3aKOHBI PETYJIUPOBaHUS (JTMHEHHBIC), UX IPUMECHEHHE.

37. BoI6Op TECTOBBIX CUTHAJIOB JJISl CHATHUS TIEPEXOTHON XapaKTePUCTHKH.

38. MeTo/b! U3MepeHHs IIIOTHOCTH: ITEPEYeHb OCHOBHBIX METOIOB, MOSICHEHNE IIPUHIINIIA AEHCTBHS
ruapocTaTudeckoro (6apOOTaKHOT0) ¥ PaIUOU30TOITHOTO TUIOTHOMEPA.

39. OcHOBHbIE XapaKTEPUCTHKH PETYIUPYIOIINX OPraHoB.

40. BeImoJHEeHHE CXeMBbl aBTOMATHU3alUN Pa3BEPHYTHIM CIIOCOOOM, IPUBECTH IPUMED IS TIporiecca ¢ 7-10
pa3IMYHBIMU U3MEpEeHUsIMH (2 pulopa 1o MecTy, 5 Ha IIUTe).

41. MeTozpl M3MEpEeHHs IIOTHOCTH: MEPEYCHb OCHOBHBIX METOJIOB, TIOSICHEHHE NIPUHIIHIIA AEHCTBHUS BECOBOTO,
HOIJIABKOBOT'O M BUOPAIIMIOHHOIO (3JI€KTPOMAarHUTHOTO) IJIOTHOMEPA.

42. Bo16op THIa aBTOMAaTHYECKOTO PETyJsATOpa: 3aa4a BEIOOpa, IpeaBapuTebHbIe paOOThI, O0IINE PUHIIHIIBI
BBIOOpA.

43. TlpuHnum ocTpoeHus yciaoBHoro obo3znaueHus mpuoopa st ®CA mo 'OCT 21.404-85.

44. N3mepenue kucioTHocTd (pH) aekTpoMeTpuyeckuM METO/I0M.

45. TunoBble 3aKOHBI PETYIUPOBaHUS (HETMHEHHBIE).

46. OcHOBHbIE CUMBOJIbHBIE 0003HaUeHUs U3MepseMbIX BearnuuH npruodopos it PCA no I'OCT 21.404-85.
47. zmepenune kucnotHocTH (pH): MeTonbl usmepenus, mkana pH (Heckosibko npuMepoB), onpezenenus pH,
KOHCTaHTBI IUCCOLIMALIHH.

48. Bp106op THIa aBTOMaTHYECKOTO PETyJsATOpa: 3a/a4a BEIOOpa, IpeaBapuTeNbHbIe paOOTHI, OOIINE TTPUHIIHAITBI
BbIOOpA.

49. YcnoBHBIE 0003HAYCHUS UCTIOIHUTENILHOTO MEXaHU3Ma | peryiupyromero oprana mist @CA.

50. Onpenenenust: MPUHLIUI U3MEPEHU, MeTo1 u3MepeHus. OcHoBHbIe TpeboBanus K [IK: TouHOCTS, Kilace
TOYHOCTH, YyBCTBUTEIHHOCTH, MOPOT YyBCTBUTEIBHOCTH, OBICTPOACHCTBHIE, HAICKHOCTH MPHOOpA.

51. OnpeneneHne aBTOMaTHUECKOro peryisTopa. Kinaccugukarus aBToMaTH4eCKUX peryasiTopoB Mo
KOHCTPYKTUBHOMY HCIIOJTHEHHUIO, TIO TIEJTH PETYIUPOBAHMS, TIO 3aKOHY PETYITUPOBAHHUS.

52. Unentudukanuu oowvekTa (onpenenenue). OCHOBHbIE METOJIbI HACHTU(DHUKAIIMY OOBEKTOB YIIPaBICHUS.

53. O6o3HavYeHne Ki1acca TOYHOCTH Ha U3MEPHUTENBHBIX TPHOOpax.

54. OnpeneneHre aBTOMaTHUECKOro peryisTopa. Kinaccuukaius aBToMaTH4ecKuX peryyisiTopoB Mo Crocoy
JIEUCTBUS, 110 BUAY PETYIHPYIOIIETO BO3AECHCTBUS.

55. YcnoBusl CHATHS IEPEXOIHON XapaKTEPUCTUKH.

56. Dranbl pa3BUTHS U COBEPIICHCTBOBAHNUS 1aTYMKOB. [lepeuncnuTs 1 MpUBECTH IPUMEPBI OCHOBHBIX
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YHU(PHUIIMPOBAHHBIX CUTHAIOB ['0Cy1apCTBEHHOMN CHCTEMBI POMBIIIIEHHBIX IPUOOPOB U CPE/ICTB
aBromatuzaruu (I'CIT).

57. Knaccuduxamus 103UpyOIIUX PETYIUPYIOIIUX OPraHOB (KpaTKOe ONMHUCAaHUE KaXKIOro TUIA, ISl KAaKUX
MaTepHaJIOB UCTIOIb3YIOTCS).

58. PacueT npsmMbIX MTOKa3aTesiel KauecTBa JIJIsl PeaIbHOTO acTaTUYeCKoro 3BeHa 1-ro nopsaka (rpaduku CAY,
dbopMyIel pacuera).

59. Ilepeyennb 3MEKTPOXUMHUECKUX METOOB U3MEPEHUS COCTaBa BEIIECTBA C U 0€3 MPOTEKaHHs 3JIEKTPOIHOM
peakiuu. [losicHeHne npuHIMNa 1eUCTBUS KOHAYKTOMETPUUECKUX aHAITN3aTOPOB.

60. Knaccudukarus 1poccenbHbIX PETYIUPYIOMIUX OPTaHOB (KpaTKOE ONMKMCAHUE KAXKIOTO THIIA, AJIS KaKHX
MaTepHUaJIOB UCTIOIb3YIOTCS).

61. Buabl Mmoaenel acTaTHUECKUX OOBEKTOB.

62. MeToabl H3MEPEHHUS TUIOTHOCTH: MTEPEUEHb OCHOBHBIX METOIOB, MTOSICHCHHUE TTPUHIIAIIA JCHCTBHS
ruapoctatudeckoro (6apO0Tax)HOr0) U paAHOU30TOIHOTO TIOTHOMEPA.

63. Tlo3unmoHepkl, X Ha3HAYCHUE U TIPUMEHEHUE.

5. Mertoanueckue yKa3aHus M0 Npoueaype OleHUBAHUS

OueHoYHbIe MeponpusaTHus

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0IMMbIe METOIHYECKHE YKazaHus

1. TectupoBanmue TectupoBanme mpeanoiiaraeT TPU BapHaHTa TECTOB W3 16 BONMPOCOB IO OCHOBHBIM pasJieiaM
JTUCIUILTAHBI B OTKPBITON (hopme.
Bpemst BEITIOTHEHMSI HE OTPaHHYCHO.
Kaxxpiii Bompoc BKITIOYAET HECKOJIBKO OTBETOB HA MOCTABJICHHBIN BOIIPOC, OJUH U3 KOTOPBIX SBISETCS
MPABWIBHBIM OJMH W3 KOTOPBIX SBJISETCS MPaBWIBHBIM, JMOO HECKOJBKO, JIMOO HEOOXOIMMO
YCTaHOBUTH COOTBETCTBHE, JTMOO BIUCATH CIIOBA B OMPEIEICHHUS.
3a KaxIpli NMpaBWIbHBIN OTBET ycTaHaBinuBaerca oT 0,1 mo 0,5 6amn. O6mas cymma OajioB 3a Bce
MIpaBIJIbHBIE OTBETHI cocTaBisieT 10 6amnos.
2. KonTponbHas pabota KonTponpHast paboTa — MUCEMEHHOE 3a/laHue, BBIMOJHIEMOE B YCIOBHSIX ayJUTOPHOW pabOTHI IS

MPOBEPKH YMEHHI NMPUMEHSTh MOJTYYCHHBIC 3HAHUS JUIS PEIICHHs] KOHKPETHBIX 3a/1a4 OMpPeesIEHHOTO
THUIIA 10 pa3zeny.

Bpewms BeimonHenus B reueHun— 40 MUHYT.

KonTtponbHast paboTta npearnosiaraet HaIuuue OnpeeeHHbIX OTBETOB.

I[Ipu omeHke ompexnensieTcss TOJTHOTA M3IIOKEHHWsS]  MaTepuasia, KadecTBO, YETKOCTb U
M0CTIeI0BATENbHOCTD U3JI0KEHUS MBICIIEH,

KonTtposnbHas paboTa OlieHUBAETCs IO BOCBMUOAIIIILHOM IIIKaJIe.

KOMIJIEKT KOHTPOJIBHBIX BOIIPOCOB MPEIOCTABIISETCS.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

NHnuBuyanbHbIC 3a1aHUS

dopMa KOHTPOJIA, HCIOJIb3yeMas JJisi TPUBUTHSA CTYICHTY HABBIKOB KpaTKOro, T'PaMOTHOTO |
JTAKOHWYHOTO TPEJICTABICHUs COOPAHHBIX MaTEpHUaaoB M ()aKTOB B COOTBETCTBUU C TPEOOBAHUSMU IO
TEMaM 3aJIaHU.

3ammTa 1a00paTOpHON PabOTHI

3aiuTa BBIIIOJIHEHHOM 1a00paTOpHOI paboThl OCYLIECTBIISIETCA B YCTHOM opMe.
[IpenoaBaTens MPOBOJNUT OLIEHUBAHKE HA OCHOBAHUH NMHCHMEHHOTO OTYETA 110 JTJAOOpaTOpHOI padoTe,
a TaKke OTBETOB Ha 3aJJaHHbIE BOIPOCHI.
[To pesynbraram 3alUTHl CTYACHT MOJIydaeT 0auTbl, KOTOPBIE CKIIAILIBAIOTCS X COCTABIISIONINX
—  BBINOJHEHHE WHAUBUAYAIBHOTO 33JaHUs 110 J1a0opaTOpHOii paboTe B MOJTHOM 00BEME;
— YeTKOCTh M TEXHUYECKasl MPaBUIBHOCTh ODOPMIICHUS OTUETA,
— YpPOBEHb MOATOTOBKH MPH 3aIIHUTE, T.€. YCIEUIHbIE OTBETHI HA 3a/IaHHBIE BOIIPOCHI;
— CpOK CHauu OTYeTa.

DK3aMeH

DK3aMeH MO JUCLUIUIMHE MPOBOJUTCA IO PACHHCAHUIO CECCUM B IMUCbMEHHOW (opme o Ouieram.
buner cogepxut 3 Teopernueckux Borpoca. Bpems BoinosiHeHus 2 yaca.

TpeboBaHue K FK3aMeHY — aTh pa3BEpHYThIE OTBETHI HA MIOCTABJICHHbBIE BOIIPOCHI B OMIIETE.

ITo 3aBepHIeHMIO NHCBMEHHOTO SK3aMEHA IPENOJaBaTellb IPOBOAUT COOECEOBAHHE C KaXIbIM
CTYJEHTOM.

IIpoBepka CIIOCOOHOCTH CTYJI€HTAa OCYLIECTBISIETCS Ha OCHOBAaHMM OTBETOB Ha OWJIET U 3aJaHHBIX
JIOTIOJTHATEIIBHBIX BOIIPOCOB.

[IpenogaBaTenb OLEHUBAET OTBETHI HA BOMPOCH OMiIeTa B COOTBETCTBUM ¢ KpuTepusiMu B 11.3. (Ilkana
JUIs1 OLIEHOYHBIX MEPONPUATHI IK3aMEHA).

OObsBiieHNE pPE3yabTaTOB INPOU3BOAUTCA B JI€Hb JK3aMeHa. Pe3ynbTaThl arrecTalid 3aHOCATCS B
9K3aMEHALIMOHHYIO BEIOMOCTb U 3a4ETHYIO KHUXKKY CTY/IEHTA.




