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Hepeqeub Komnemeuuuﬁ u uudukamopoe 00CMUIICCHUA Komnemeuuuﬁ C yKasanuem smanoe d)opmupoeauuﬂ 6 npoyecce 0C60eHuA ouc-

Kommerenmus:

UuniuHsvl

OIIK-4 Cniocoben obecrieunBaTh MPOBEACHUE TEXHOJIOIMYECKOTO MPOLECcCa, UCIOIb30BaTh TEXHUUECKHE CPEICTBA Il KOHTPOJIS TapaMeTpPOB
TEXHOJIOTUYECKOI0 MPOIIecca, CBOMCTB ChIPhS U TOTOBOM MPOAYKLIHUH, OCYHIECTBIIATh U3MEHEHHE MapaMEeTPOB TEXHOJIOTHUYECKOr0 Mpoliecca Mpu u3Me-

HEHUU CBOWCTB CBIPbSI.

WNHaukaTOphl TOCTHKEHUS KOMITCTCHIIUH:

4.1

3Haer IMPONLECCChI XUMHUYECKOM TCXHOJIOTUH, allllapaTbl U METOAbI UX paCuCTa, OCHOBHLIC ITOHATHUA YIIPABJIICHUA TCXHOJIOTHUYICCKUMU IIPO-

neccaMm, METOAbI OIITUMU3AIIUN XUMHUKO-TEXHOJIOTHYCCKHUX MTPOIECCOB, METOJOJIOTHUIO UCCICIOBAHUSA BBaI/IMOI[eI\/'ICTBI/Iﬂ ImponecCcoOB XUMHUYIECCKUX IIPC-

BpAILICHUH U SIBJICHUH IIEpEeHOCca

4.2Ymeet noaOupath mapaMeTphl U BBIOUPAThH amnmapaTypy A KOHKPETHOTO XMMHKO-TEXHOJIOTHYECKOro Mpoliecca, OLEeHUBATh TEXHOJIOTHYe-
CKY10 3 (PEKTUBHOCTH MTPOU3BOICTBA, TPUMEHSATh METOABI BHIYMCIUTEIBHON MaTEMaTHKU U MaTeMaTUYeCKON CTATHCTUKHU JUIsI MOJECIUPOBAHUS U OI-
TUMM3ALNAN XUMUKO-TEXHOJOTHYECKHX MTPOLIECCOB
4.3 Bnageer HaBbIKAMHM TEXHOJOTMYECKHX pAacueTOB, ONPEIECICHMSI TEXHOJOTMYECKMX II0Ka3aTeleil mpolecca, YNpaBIEHUS XUMHKO-
TEXHOJIOTHYECKUMHU CHCTEMaMH U METOJaMU PETYIMPOBAHUS XUMHUKO-TEXHOJIOTMYECKUX MPOLECCOB

Haumenosanue oyenou-
HO20 cpeocmea

IK3zamen, mecmuposa-
HUue, KOHMPOIbHAA Pa-
ooma, nad. paboma

Dk3zamen, mecmuposa-
Hue, KOHMPOIbHAA Pa-
ooma, nad. paboma

Huouxamoput Imanwl hopmuposanus é npoyecce 0C60EHUA OUCYUNTUHDBL
docmudicenus Jlexuyuu Ilpakmuueckue Jlabopamopnuie 3anamusn Kypcoeoit npoexm
Komnemenyuu 3auamus, 1a60pamopHblil (paboma)
npaKmuKym
OIIK-4.1 Tema 1- Tema 10 He npeoycmompenul Jlab. paboma 1-3, naéb. pa- | He npedycmompensi
ooma 4 (3aou. ¢. 06.)
OIlK-4.2 Tema 1- Tema 10 He npedycmompenui Jab6. paboma 1-3, na6. pa- | He npedycmompernnt
ooma 4 (3ao0u. ¢h. 06.)
OIIK-4.3 Tema 1- Tema 10 He npeoycmompenul Jlab. paboma 1-3, naé. pa- | He npedycmompenui
ooma 4 (3aou. ¢. 06.)

DK3amen, mecmuposa-
Hue, KOHMPOIbHAA Pa-
ooma, 1ab6. paboma




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJo)

JlabopaTopHbIii NPAKTHKYM, KOHTPOJIbHAsI padoTa (TeKyluii peiTHHI)

3aounas popma 00yueHUs

3aounas Ha 6a3ze BOpopma oOyueHus

JlabopartopHnas pabota bann JlaGopaTtopHnas pabota bann

Nel 6-9 Nel 8-12

Ne2 6-9 Ne2 8-12

Ne3 6-9 Ne3 8-12

Neq 6-9

KontponbHas pabora 12-20 KonrponsHas padora 12-20

TectupoBanue 0-4 Tectuposanne 0-4
NTOI'O 36-60 UTOI'O 36-60
24-40

JK3aMEeHANMOHHDbIN PeTHHT




HlIkana oyenusanusn

Hudposoe | Boipa:kenue B | CiioBecHoe Kputepun oueHKH MHIMKATOPOB J0CTHKeHHs NIPH ¢opMe KOHTPOJISA:
BbIpa:KeHHe 0ajiax: BbIpa;KeHHe IK3aMeH
5 87-100 Otnuuno | OneHKa «OTIMYHOY» BBICTABISIETCS CTYICHTY, €CIH TEOPETHYECKOE COMEPKaHUE Kypca OCBOCHO MOJHOCTHIO, 03 Mmpo-
0eJI0B; uCcUepIIBIBAIONIE, IOCIEA0BATEIbHO, YETKO U JIOTHYECKH CTPOMHO M3JIaracT MaTepHait;, CBOOOIHO CIPaBIISETCS C
3ajjauaMy, BOIIPOCAMHU U IPYTUMU BUJAMU IPUMEHEHHs 3HAaHUH; UCTIONb3YET B OTBETE JOIOJHUTEIIbHBIN MaTepuall BCe
IIPEIYCMOTPEHHbIE IPOrPaMMOM 3aJjaHNsl BBIIIOJIHEHBI, KAUECTBO UX BBIIIOJHEHUS OLEHEHO YKMCIIOM OasioB, OJIU3KUM K
MaKCHMaJIbHOMY; aHAIM3HPYET NOJTYUEHHBIE PE3YNIBTaThl; IPOSBISIET CAMOCTOSITEIbHOCTh IPHU BBIITOJHEHUH 33JTaHUI
4 74 - 86 Xopomo |OneHKa «XOpOLIO» BBICTABISIETCS CTYIEHTY, €CJIM TEOPETHUECKOE COEpKaHHe Kypca OCBOCHO IMOJHOCTBIO, HEOOXO-
JUMbIE TPAKTHUECKHE KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBaHBI, BCE IPEAYCMOTPEHHbIE NPOIpaMMOM 0OyueHHs
yueOHbIe 3a1aHUs BBIMOJIHEHbI, KAYECTBO MX BBIMOJHEHUS JOCTATOYHO BbICOKOe. CTYAEHT TBEpJO 3HAET MaTepuall,
TPaMOTHO U IO CYIECTBY M3JIaraeT ero, He TOMyCcKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC.
3 60-73 YaosnerBo- |OmeHKA «yIOBICTBOPUTEIHLHOY» BBICTABIIACTCS CTYICHTY, €CIIM TEOPETHUECKOE COACpKAHNE Kypca OCBOCHO YaCTHJHO,
PUTENBHO  |HO MPOOENBl HE HOCAT CYLECTBEHHOI'O XapaKTepa, OOJIBIIMHCTBO IPELyCMOTPEHHBIX IPOrpaMMON 3aJaHUN BbINOJIHE-
HO, HO B HUX UMEIOTCS OLIMOKH, IIPH OTBETE Ha IMOCTaBICHHBII BONPOC CTYACHT JOMYCKaeT HETOYHOCTH, HEIOCTATOYHO
NpaBUIbHBIE (OPMYIUPOBKH, HAOIIOAAIOTCS HAPYLICHUS JIOTHUECKON MOCIIEA0BATENBHOCTH B U3JI0KEHUH MPOTrpaMM-
HOTI'0 MaTepuaa.
2 Hwxe 60 HeynoBnerBo- |OneHka «HEYIOBIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTY, €CJIM OH HE 3HAeT 3HAYUTEIbHOI 4YacTu NPOrpaMMHOTO
pUTENBHO |MaTepHala, JOMyCKaeT CYIECTBEHHBIE OIIMOKH, HEYBEPEHHO, C OONBIINMH 3aTPYAHEHUSIMU BHITIOTHSIECT MPAKTUICCKUE

pa6OTBI, HCO6XOI[I/IMI>IC MPAKTUYICCKUC KOMIICTCHIIUN HE C(l)OpMI/IpOBaHBI, OOJIBIIMHCTBO npeaAyCMOTPCHHBIX MTpOrpam-
MO O6yT-IeHI/I§I y‘Ie6HBIX 3aJlaHui He BBITIOJTHCHO, Ka4YCCTBO HMX BBIIIOJTHCHHSA OIICHCHO YK CJIOM 6ann013, OJIM3KUM K MH-
HUMAJIbHOMY




KpaTkasi xapakTepucTuKa olleHOYHbIX CpeACTBA

Noeni/n

HaumenoBanue orie-
HOYHOTOCPEJICTBA

Kpartkas xapakrepucTuka OoleHOYHOTO
cpeacTBa

[IpencraBnenue
OLIEHOYHOTO Cpell-
cTBa B QOHJIC

DK3aMeH

CpenctBo, TO3BOJIAIONIEE  OLEHUTH
3HaHUS, YMEHUS U BllaJieHusi o0ydaro-
Ierocs Mo yu4eOHON AUCHUIIIUHE.

KomMmIuiekt sk3ame-
HAIlMOHHBIX OuIIe-
TOB

KounTposnsnas padota

CpeAcTBO MPOBEPKH YMEHHN TNpuMe-
HATHh MOJy4eHHbIC 3HAHUS JJIsSl pellie-
HUS 3aJlad ONpPEACNICHHOTO0 THUMa 10
TEeME WIH pa3Jieny.

Komruiekr KOH-
TPOJIBHBIX 3aJaHUN
10 BapuaHTaM

3amura J1aboparop-
HOU paboThI

CpenctBo, TMO3BOJSIONIEE  OLICHUTH
YMEHUE U BIIAJIEHUE OO0yYarouerocs
u3Naratb CyTh IOCTaBJIEHHOM 3ajayu,
CaMOCTOSITEIbHO ~ NPUMEHSTh  CTaH-
JTapTHBIE METO/BI TIOCTABIICHHOM 3a/1a-
gyl C HCIHOJIL30BAaHUEM HMEONIIENCS
nabopaTtopHoii 0a3bl, IPOBOAUTH AHA-
T3 TIOJTYYEHHOTO pe3yibTaTa paboThI.
MoseT BBHITIONHATHCS B WHIUBUIY-
QIbHOM TMOPSAKE WU TPYIIoN 00y-
YaIOMINXCS.

Tembl naboparop-
HBIX paloT.

Tect

Cucrema CTaHIApTH3UPOBAHHBIX 3a-
JaHWi, TO3BOJISIONIAS aBTOMATH3HPO-
BaTh MPOLEAYPY H3MEPCHHUS YPOBHS
3HAaHUU ¥ YMEHHI 00y4Jaromerocs.

donn TECTOBBIX
3aJlaHul I TIpO-
BEJICHUS HTOTOBO-
ro TECTUPOBAHUA
110 TUCIHUILINHE




MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HuxHexkaMcKknii XMMUKO-TEXHOJIOTMYECKUA HHCTUTYT ((puiinan)
(enepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 0Opa30BaHMs
«KazaHckuii HallMOHAIBHBIN UCCIIEOBATENbCKUNA TEXHOIOTHUECKUN YHUBEPCUTET

Daxynvmem Unpopmayuonusix mexunono2uti

Kagheopa Ungopmayuonnvix cucmem u mexnono2uti

VY4eOHBIM MJIaHOM 10 HarpaBieHuo moarotoBku 18.03.01 XuMuyeckas TEXHO-
JOrUs /Uis OOydaroluxcs MpPeayCMOTPEHO MpOBeAcHHE JTa00paTOPHBIX 3aHATHH MO
mucuuiinHe «CpeAcTBa U3MEPEHMs U yIpaBiIeHUs MapaMeTpamMu TEXHOJOTHYECKOro
poLeccay.

JIabopatopHble 3aHATUS MO TUCHUIUIMHE MPOBOJATCSA B CIEHUAIBHO 000PYI0-
BaHHBIX J1a0OpaTOpUsAX C MPUMEHEHUEM HEOOXOOUMBIX CPeICTB OoOyudeHus: jabopa-
TOPHOTO 00OPYZOBaHMsI, METOAUYECKUX Mocooui. Llenp nmpoBeaeHust 1ab0paTOPHBIX
paboT - MPAKTUYECKOE OCBOECHUE TEOPETUUYECKUX IMOJIOKEHUM JEKIIMOHHOTO MaTepua-
Ja, a TakXe BbIpa0OTKa CTYJAEHTAMM OIPENEJICHHBIX YMEHMH HHABBIKOB CAMOCTOS-
TEJBHOI0 AKCIIEPUMEHTHUPOBAHHUS.

JlabopaTopnasi paGora Nel

Tema «Ilopsinok mocTpoeHus PYHKIMOHAIBHBIX CXEM U clienu(uKaluy Ha PUOOPHI U Cpell-
CTBA aBTOMATHU3AIIUN.

3aganue:

W3yunTh MOPSAIAOK MOCTPOCHHUS (PYHKIMOHAIBHBIX CXeM M cnenu@ukanuu Ha NpHOOpHl U
cpencTBa aBToMatuzauuu. OCHOBHbIE 0003HAUEHHS allllapaToB M CPEACTB aBTOMATH3AIMH.

Hcxoanble JaHHBIE ISl BHINOJHEHNUS J1a00paTOPHOIi padoThI

1. Ne BapuanTa.

2. MeTtonudeckue yka3aHus K JlabopaTopHoi paboTe

Iopsinok BbINOJIHEHHS JTA00PATOPHOI PadoThI

1. O3HaKOMUTBCS C TOPSAAOK MOCTPOCHHS (DYHKIIMOHATIBHBIX CXEM.

2. O3HaKOMMTBHCS C TPaBUJIAMU COCTaBJICHMsI crienrdUKaluy Ha TpUOOPHI U CPEICTBA aBTO-
MaTH3alluu.

3. [TocTpouth GyHKIIMOHATBHYIO CXeMY U crienupUKaIy Ha TPUOOPHI U CPEeICTBA aBTOMATH-
3allM¥ 33/1aHHOTO TI0 BapUAHTY TEXHOJIOTHYECKON YCTAaHOBKH.

4. IToATOTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

5. IloaroToBUTH OTUET

JlabopaTopnasi paGora Ne2

Tema «/3yueHne NPUHINIIOB H3MEPEHUS TEMIIEPATYPHI ¥ TIOBEPKA TaTYUKOB TEMIICPATYPhI».

3amanme:

N3yunTh NpUHIUIBI U3MEPEHHUS TEMIIEPaTyphl, IPOU3BECTH MOBEPKY TEPMOMETPOB COIPO-
TUBJICHUS, TEPMODIICKTPUYECKHUX MPeoOpa3oBaTeneii.

Iopsinok BbINOJIHEHHS JIA00OPATOPHOI PadoThI

1. O3HaKOMHTBCS ¢ COCTAaBOM JJa0OPATOPHOTO CTEH/A JJIsl MPOBEPKU U KaTHMOPOBKU JAaTUYMKOB
TeMITEPaTYPHL.

2. 3yuuTh NPUHLIUIIBI PAOOTHI IPUOOPOB.

3. [IpousBecTu moBepKy MPUOOPOB.



4. IIpoBecTy BBIUMCIIEHMS IOIPELTHOCTEN
5. IloAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.
6. [TogroroBUTH OTUET

JlabopaTopnasi paGora Ne3

Tema «I/IsyquI/Ie IIPUHIIUIIOB U3MECPCHUA NaBJICHUA U ITOBCPKA JAaTUYUKOB JAaBJIICHHUS)).

3aganme:

W3yuuTh NpUHIUIBI U3MEPEHUS JaBICHUS, IPOU3BECTH MOBEPKY MAaHOMETPOB C OJJHOBHUTKO-

BOI TpyOYaToOil py>XKHHOH, NEKTPHUIECKOT0 TPEoOpa30BaTEINs JaBICHHMS.
Iopsinok BbINOJHEHHS JJA00OPATOPHOI PadoThI

1. O3HaKOMHUTBCSA C COCTaBOM JIAOOPATOPHOT'O CTEHJIA MO M3YYECHUIO MPYXKHUHHBIX MAaHOMET-

pOB.
2. 3yuuTh NPUHLIUIIBI PAOOTHI TPUOOPOB.
3. [IpousBecTu moBEepKy MPUOOPOB.
4. IIpoBecTy BBIUMCIIEHMS IOIPELTHOCTEN
5. IloAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.
6. [TogroroBUTH OTUET
JlaGoparopHasi padora Ne4
Tema «/3ydeHne NIPUHLIUIIOB U3MEPEHUS YPOBHSD.
3aganue:

N3yunTh NPUHLUIIBI U3MEPEHUs] YPOBHS U IMOBEPKU T'MAPOCTATUYECKOr0 ypoBHEMepa. Busy-
aJbHBIN, TOTUTABKOBBIN, OyMKOBBIM, EMKOCTHOW YPOBHEMEPHI, TPOU3BECTH MOBEPKY THAPOCTATHYEC-

CKOT'O YpOBHEMEpA.
IMopsinok BbINOJIHEHHS JTA00PATOPHOI PadoThI

1. O3HaKOMHUTBCS C COCTABOM JIA0OPATOPHOTO CTEHAA U3MEPEHHS YPOBHS METOOM Iepenaia

JIaBJICHUS.
2. 3yuuTh NPUHLIHUIIBI PAOOTHI TPUOOPOB.
3. [IpousBecTu MoOBEpKy MPUOOPOB.
4. IIpoBecTy BBIUMCIIEHMS IOIPELTHOCTEN
5. IloAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.
6. [ToaroToBUTH OTYET.

Martepuansl 1a00paTOpHBIX pabOT MPUBEICHBI B METOJMYECKUX YKa3aHUSX, Pa3pabOTaHHBIX

Ha Kadenpe MHDOpMallMOHHBIX CUCTEM M TEXHOJIOTHH:

Hwxuexamck:HXTU ®I'BOY BO "KHUTY", 2017.-57 c.

HaunmenoBanue MeTo/1. yKa3aHusi U aBTOPbI Kon—Bo 3Kk3.
1. Konmomoen, M.B. HMccrnenoBanvue AaTYMKOB AaBIEHUS W MX TpuMeHeHue:meton.| 18 B YHUI]
ykasaHus K nab.paboram/M.B.Konomoen.-Hmwkaekamck: HXTH,2011.-27 c. HXTU
2. Konomoen, M.B. N3MmepeHnune TemmepaTypbl M IMOBEpKa AaTYMKOB Temmepary-| 18 B YHUI]
pei:meron. ykazanus/M.B.Konomoen.-Hmxuexamck: HXTI,2011.-48 c. HXTHU
3. Kosmomoen, M.B. U3MepeHne ypoBHA METOIOM HU3MepeHus ruapocratuyeckoro| 18 B YHUIL]
ABJICHUS:METO/I. yKa3aHus K 11a0. paboram/M.B.Komnomoerr.- HXTU
Hmxaexamck:HXTH,2011.-38 c.
4. Komomoen, M.B. M3yuenue mnpuHIMNa IEHCTBHS W pabOThl MHKpOBOJHOBOTO| 15 B YHUI]
ypoBaemepa MICROPILOT M :meroanueckue ykazanus /M.B.Komomoen, A.I'. ®a- HXTU
caxoBa.-Hmwxknexkamck: HXTHU ®I'bOY BO "KHUTVY",2017.-44 c.
5. Konomoen, M.B. M3yuyenue npuHIUIIOB ASHCTBUSA U paboThl mpubopoB onpezene-| 25 8 YHUL]
HUA  KadecTBa:meTonuueckne  ykazanus /M.B.Komomoen, P.C. Illumun.- HXTU

Kpurepun onenkn 1adopaTopHbix pador




[Ipu moaroToBke Kk J1aboparopHOi padoTe mo aucuuIuMHe «CpecTBa U3MEPEHUS. U YIIPaBJICHUS
napamMeTpaM# TEXHOJIOTHYECKOro mporeccay B 6 cemecTtpe (3aod. ¢. 00yd.), 4 cemectpe (3a04. .
00yu. Ha 6aze BO) cTyneHT 10mKeH BBIOIHUTD CIIEAYIONINE BUBI paboT:

MuHuMaJIbLHBIN MakcuMaJdbHBIA
Buasl pador
0aJsn 0aJsn
CamocTosTenpHas MpopadoTKa TEOPETUIECKOTO 1 (2 3a04. . Ha )
MaTepuaa K JJabopaTopHoil paboTte 6aze BO)
O3HakOMJICHHE C yCTAaHOBKOM, MPHOOPOM, METO- 1 (2 3a04. . Ha 1 (2 3a04. . Ha
JTUKOU BBITTOJTHEHHS JTA0OPAaTOPHOM pabOTHI 6aze BO) 6aze BO)
3 (4 3a04. . HA
BrimotHeHNE HEOOX0IUMOTO IKCTIEPUMEHTA 2 6ase BO)
O6paboTka pe3yiabTaTOB HCCIEIOBAaHUS, IIO- 1 )
CTpoeHue rpaduxos
AHanu3 pe3ylbTaToB UCCIEI0BAaHUS U BBIBOJ IO 1 1 (2 3a0u. . HA
pabore 6aze BO)
. 6 (8 3a04. . Ha 9 (12 3a04. ¢. Ha
UTOro: 0aze BO) 0aze BO)

Taxum oO6pa3om, kaxaas jadboparopHas paboTa OIlEHUBAETCI MUHUMYM B 6 0ajoB JIJIsl 3a0YHOM
¢. 00yy, 8 GanoB mis 3a04. HA 6aze BO ¢. oOy4., makcumym B 9 GammoB st 3aouHoi . o0y, 12
6aytoB 1151 3a04. Ha 6aze BO ¢. o0Oyu.



MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HuxHexkaMcKknii XMMUKO-TEXHOJIOTMYECKUA HHCTUTYT ((puiinan)
(enepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS

BBICIHICTO 06p8,30BaHI/I}I

«KazaHckuii HaHHOHaHBHLIﬁ HCCJ'ICI[OB&TCJIBCKI/Iﬁ TEXHOJOTHYECKUM YHUBCPCHUTCT»

DaxynrvmemUnpopmayuoHnbIX mexHos02uil

Kadgheopalngpopmayuonnvix cucmem u mexnono2ui

Hanpasnenue noarorosku: 18.03.01 Xumuyeckas TEXHOJIOTHUS
[Mpoduns: Xumuyeckas TEXHOJOTHS OPraHUYECKUX BEUIECTB,XHUMHUYECKAs TEXHOJO-

TSl TPUPOJIHBIX SHEPTOHOCUTENICH U YIJIEPOJHBIX MATEPHUAIOB

KoMmuiekT 3aganuii AJ151 KOHTPOJIbHOH padoThI

IO JUCHUIIIINHE CDCI[CTB& N3MEPCHUA 1 YITPABJICHHUA IMapaMETpaMH TEXHOJIOTNYCCKO-

'O mmponecca

3ananue 1. VicxomHas cMech MocTymnaeT B peKTU(HUKAIMOHHYIO KOJIOHHY | MpeaBapuTebHO TIOAOTPETOH B
TEIJIO0OOMEHHHKE JI0 TeMIIepaTyphbl t ucxoaHou cMecH 4 (puc. 9). B KomoHHE cMech pa3ziensieTcs: Ha KOMITO-
HeHThl. Hu3KoKumsiiye KOMIOHEHTHI B BUJIE TMTApOB YXOJST CBEPXY U3 KOJIOHHBI, MTONA/IAI0T B Aeduierma-
TOp 2, TJIe YaCTUYHO KOH/ICHCUPYIOTCS.
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Puc. 9. [IpunyunuanivHan cxema npoyecca pexmu@uxayuis:
1 — pexmugpurxayuonnas Kononna, 2 — 0ePrezmamop,
3 — hnezmoean émrocmn, 4 — menicobMeHHUK, 5 — KURAMUILHUK

YacTh TUCTHIUIATA TIOCTOSIHHO MOJAeTCsl Ha OPOLLIEHUE B KOJIOHHY B BHJE (hIerMbl, OCTaTOK JTHC-
TWULITA yIasieTcsl C YCTaHOBKH. B KyO KOJIOHHBI HEMPEPHIBHO BO3BPAIIIAETCS HEKOTOPOE KOJIMYECTBO KY-
00BOr0 OCTaTKa, MPOXOIAIIETO Yepe3 KUMATHIBHUK, JPYyras 4acTh OTBOAUTCS.

L

a)
6)

[IpemycMoTpeTh aBTOMATUYECKUI KOHTPOJIb CIEIYIOIIUX MapaMETPOB:
pacxona quctuisata ¢ yecranoBku G=100KI/4;

Ka4yecTBa TUCTUILIATA (MCIOIBb30BaTh XpoMaTorpad);

TeMIeparypsl Kyoa KoJoHHbI t = 120°C;

TeMIepaTypbl Bepxa KojoHHbI ti = 80°C;
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naBieHus kyoa konoHHsI P = 0,3 MI1a.

[pemycMOTpeTh aBTOMAaTHYECKYIO CTAOMITM3AIINIO CIEIYIOIINX MTapaMeTPOB:
pacxona ucxomHoi cmecu G=1500 kr/u;

TEMITepaTypbl HCXOJHOM CMeCH TIoclie TeriooOMeHHuKa t=98°C;

naBiieHust Bepxa kosioHHbl P=0,5 Ml a,

YPOBHS Ky0a KoJIoHHBI L=1 ,2 M.

Pa3paboTath cxeMy CHrHAIM3aLMK JAaBICHUS BepXa KOJIOHHBI. YKa3aTh, YEM CIIETYeT JOMOIHUTH
CXeMy JUTSl YITyHIIIeHUs KaduecTBa MUCTUUITA. DYyHKITMOHATIBHYIO CXEMY aBTOMATH3AIIUH MPOIIECCa PEKTH-
bukammm pa3paboTarh Pa3BEPHYTHIM CIIOCOOOM - Ha 0a3ze MHKPOIPOIIECCOPHOTO KOHTPOJLIEPA.
CocTaBUTH MOSICHUTETBHYIO 3aIHCKY.
3ananme 2. B BemmapHoM ammapate (puc. 10) ocymecTBisieTcs: HenmpepbIBHOE KOHIIEHTPUPOBAHKE 2 T/4
pactBopa NaOH. HauansHas koHueHTpatus pacrsopa 14,1%, xoneunas - 24,1% macc. PactBop nocry-
MAET Ha BBIMAPKY C HAYAJIbHOW TeMIiepaTypoi, paBHoi Temriepatype 113°C, Temrieparypa rperoiero na-
pa 150°C. Pacxoz cyxoro HachIeHHOro mapa 2970 xr/u4.

Hasnenue rpetomero mapa 0,49 MIla (aGcomoTHOE). YPOBEHB YIIapEHHOTO PacTBOpa B arlia-

pare 1400 mm. JaBiieHue B anmapate arMocepHOe.

1. IlpemycMOTpeTh aBTOMaTHYECKUI KOHTPOJIb CIICAYIOIIUX MTapaMETPOB:

a)
0)
B)
r)
1)
€)

x)

pacxona pactBopa NaOH Ha ymapuBanwue 2 T/4:
pacxoza ynapeHHoro pactsopa 1170 kr/4;
pacxoza napoB pactBoputens 829 kr/d;
pacxona rpetoriero napa 2970 kr/r;
TeMIIEpaTypbl cBexero pacteopa 113°C;
TEMIIEpPATYpbl yapeHHoro pactsopa 127°C;
YpOBHS ynapeHHOro pactBopa 150 Mmm.

TIape! PACcTD OPHT ElA

)

v

T EINIOFOCIAT eI

1ed

coesmiit pacTsop FIIOp eHMBIK PacTBOp
¢ KGEIeHTpaIpMIo '

b
-

Puc. 10. Ipunyunuanshas cxema npoyecca 6binapueans.
I — xunamunsHuk, 2 — eLinaprou annapam

2. IIpemycMOTpeTh aBTOMATHYECKYIO CTAOMITH3AINIO CIIETYFOIIMX MapaMETPOB:

a)
0)
B)
r)

KOHIIEHTpALMK yIapeHHOro pactBopa 24,1% macc;
JIaBJICHUS B BBITIAPHOM armnapare;

pacxo/ia CBEKEro pacTBopa Ha KOHIIEHTpALHIO 2 T/4;
YpOBHsI pacTBopa B anmapate 150 mm.

YKaSaTB, YeM CJIICAYCT JOIMOJIHUTL CXEMY I YIIYUIICHUA IMPOLECCCa, €ro TCXHUKO-5KOHOMHWYCCKHUX TTOKa3a-
Tenell. DYHKIMOHATIBHYIO CXEMY aBTOMAaTH3AIMH MPOIIeCCa BBITAPUBAHMUS Pa3pad0TaTh ABYMS CIIOCOOAMEL.
OYHKIMOHATIBHYIO CXEMY aBTOMATH3aIMH MPoIiecca pa3padoTaTh pa3BepHYTHIM cItocoOOM - Ha 0asze
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MHKPOIPOIIECCOPHOTO KOHTPOIUTepa. COCTaBUTH MOSICHUTEIILHYIO 3aITUCKY.

3ananue 3. VcxomHas razoBas cMech (prc. 11) momaercs B HIKHIOIO 4acTh aOCOPOITMOHHON KOJIOHHBI 2,
NPEIBAPUTEIIBHO OXJIAXKIASICh B XOJNOAWIBHUKE 1 10 Hy)KHOHM TeMreparypsl. B BEpXHIOIO 4acTh KOJIOHHBI
noctyrnaer abcopOoeHT. B abcopOIMOHHON KOJIOHHE MPOMCXOHT TPOIIECC MOTIIOMEHUST KOMITIOHEHTa ra30-
BOI cMecH abcopOerToM. HachItieHHbIi a0COPOSHT CaMOTEKOM OTBOAMTCS C YCTAHOBKH.

¥

¢

obeguennas N abeoph
Ta30BAX CMECH . e
3
MO QFHEX 2
TaZ0BRX ’
i XT84 OB CHTEIS
e
i
>
T \y/ HACRIEHALET
XIaf QEC CHTIS ebcopbent

Puc. 11. llpunyunuanenasn cxema npoyecca abcopdyuu:
1 — xo100unsHUK, 2 ~ abcopbyuonnas KoNouna, 3 — mennooOMerHUK

1. IIpenycMOTpeTs aBTOMaTUUECKUI KOHTPOJIb CIIETYIOLIMX IIAPaMETPOB:
a) pacxona ucxomnHoro abcopoerta Gl=200 kr/4;
0) pacxopa xyagoHocutens B xonomuibauke 1 G2=1500 kr/4;
B) TEeMITepaTypbl Bepxa KojoHHHI ti = 90°C;
r) TeMIeparypbl cepeIruHbl KOIOHHEI t, = 100°C;
1) TeMITepaTypbl HU3a KOJIOHHHI t3 = 120°C;
e) Temrieparypbl abcopoenTa t4 = 160°C.
2. [TpeaycMoTpeTh aBTOMATHYECKYIO CTAOMITM3AIHIO CIICTYFOTITIXW
a) JTaBJICHUSI BEpXa KOJIOHHBI (PETYJIMPOBATh U CUTHATM3UPOBATH)"
0) pacxona ucxozHoi razoBoit cmecu G3=300 M/
B) KOHIIEHTpaImu m3Biekaemoro komronenta CO 0,1% 06.8
r) TEMIIEpaTypbl UCX0HOM cMecu ts = 130°C;
1) YPOBHSI HM3a KOJIOHHBI L =2 M.

JlocTaTouHO JIM TTapaMeTPOB KOHTPOJISL M aBTOMATHYECKOTO PEryIMpoBaHus sl 3P dexTus-
HOTO yIpaBJIeHus mporieccoM abcopOumn?@yHKIMOHAIBHYIO CXeMY aBTOMATU3aL|K TpoIiecca pas-
paboTtath pa3BepHYTHIM CHOCOOOM - Ha 0a3e MHUKPOMPOIIECCOPHOTrO KOHTposuiepa.CocTaBUTh 10-
SICHUTEITBHYIO 3aITUCKY.
3aganue 4. B TermnooOMeHHIKe KOXKyXoTpyodaToro tumna (puc. 12) Heobxoaumo oxiaxaars 1240
Mg asora, Haxogsmerocs o gasiaeaueM 0,15 MIla, ot 76°C o 31°C. Oxnakmarorias Boja UMeeT
temriepatypy Bxona 16°C u Harpeaetcs B TermiooomMenHuke 10 26°C. Pacxoxn Bossr 1740 xr/4.

12
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Puc. 12. Koxcyxompy6uameiil menioooMeHHUK

1. TIpemycMOTpeTh aBTOMAaTHYECKHUIA KOHTPOJIb CIICAYIOIINX MTapaMETPOB:
a) pacxoma asora 1240 m’/u;
0) KOIMYeCTBa OXJIAXKIAIOIICH BOJIBI,
B) TeMIIEpaTypbl a30Ta Ha Bxozie t; = 76°C n BbIXOJIE U3 TeInooOMeHHMKa tp, = 31°C;
r) maeienus azota 0,15 Mlla;
II) TeMIlepaTypbl  OXJaKmaromed Boasl Ha Bxoae t3 =.16°C w BbIXOAE U3  TEIIO00
MenaukalU~ 26°C;
€) pacxoja oxiaxnarorieit Bojsl 1740 Kr/4.
2. TIpegycMOTpeTh aBTOMAaTUYECKYIO CTAOMIM3AIIMIO TEMIIEPATYpPhI a30Ta Ha BBIXOJIE Te-

TUI000MEHHUKA.
ObecrieunTh CUTHAITM3ALIUIO MIPEKpALICHHS NoJia4uu oXJIaXKAaromIei BO/JIbL.
OYHKIIMOHATBHYIO CXEMY aBTOMATH3aIMH TpoIecca pa3padoTaTh  Pa3BEepHYTHIM CIOcOOOM - Ha 0ase
MHKPOIMPOLIECCOPHOT0 KOHTpoJiepa. COCTaBUTh MOSICHUTENBHYIO 3aITHCKY.
3ananme 5. Mcxomnas cmech (puc. 13) moctynaer B peKTHU(HKAIMOHHYIO KOJIOHHY 1 mpeBapUTeIbHO MO-
JIOTPETOil B TEINIOOOMEHHHMKE MCXOIHOW cMecH 4 70 TeMmeparypbl tB KomoHHe cMech paszaensercs Ha
KOMITOHEHTbI. HU3KOKHUIIAIIIME KOMIIOHEHTHI B BHJIE MAPOB YXOISAT CBEPXY M3 KOJIOHHBI, TIONAAI0T B Jie-
drermarop 2, rie 4aCTUYHO KOHJCHCHPYIOTCS.UacTh AUCTHILIATA MOCTOSIHHO MOJAETCs Ha OPOILIECHHE
B KOJIOHHY B BUJI€ (pJIeTMbI, OCTATOK JUCTUIUIATA yOANISIETCA C YCTaHOBKU. B KyO KOJNOHHBI Hempe-
PBIBHO BO3BpAIIA€TCs HEKOTOPOE KOJIMYECTBO KyOOBOTO OCTAaTKa, MPOXOSAUIEr0 Yyepe3 KUMATUIIb-
HUK, Ipyras 4acTh OTBOJUTCS.

L. [IpenycmoTpeTh aBTOMaTUYECKHIT KOHTPOJIb CIAEAYIOMMNX apaMeTPOB:
a) pacxopa xnanonocurens B aediaermarop G = 300 kr/4;

0) TeMIepaTyphl TEIMJIOHOCUTENS B KUIATHIBHUKE t3 = 200°C;

B) ypoBHS ¢uiermoBoit eMkocTu L = 1,5 m;

r) KauecTBa TUCTUIIIATA;

1) nepenaja gasieHus B kononue [p = 0,2 Mlla.

2. [IpexycMOTpeTh aBTOMATHYECKYIO CTAOMIIM3AIUIO CIEAYIOIINX apaMeTPOB:
a) nojiayu cMecu Ha yctaHoBky G = 1000 kr/y;

0) TeMIIepaTypbl Bepxa KoJIoHHHI ti = 160°C;

B) JaBJIeHus B BepxHei yactu kosoHHsl P = 0,3 MI1a;

T) ypOBHs Ky0a Kos1oHHBI L = 0,6 M.

2. B ciryuae mipekpaliieHus o1auu XJIagoHOCUTENs B ehierMarop mpeycCMOTPeTh CUTHATM3AIHIO. YKa-
3aTh, YEM CIIEAYET JOMOIHUT CXEMY JUISl YITyUILICHHUS KaueCTBa JUCTUILIATA.
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OyYHKIMOHATBHYIO CXEMY aBTOMATH3aIMH TIpoliecca pa3paboTaTh Pa3BEPHYTHIM CIIOCOOOM -
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Puc. 13. Ilpunyunuanenas cxema npoyecca pexmuguxayuu:
[ — pexmupurayuonnaa KoNoOKHa, 2 — oepreemamop, 3 — Paezmo64a eMKOCHD.
4 — mennoobMeHHUK, 5 — KUNAMUILHUK

Ha 0a3e MUKpPOIPOIIECCOPHOTO KOHTpoIuiepa. COCTaBUTH MOSICHUTEIBHYIO 3aITHCKY.

3amanue 6. B emxocTh | HENIPepHIBHO MOJIAIOTCS KMCIBIE CTOUHBIE BOJIBI IPOU3BOJICTBA C LENBIO UX
HelTpanmu3auuy 10 BenmuuHbl pH=7 u nanbHeiinero copoca B kananmmsarmio (puc. 14). Helirpamsarms
OCYIIIECTBIISIETCS ILEOYHBIM PACTBOPOM ITOCTOSIHHOM KOHIEHTpauuy. [logaya cTOYHBIX BOA M MX KUCIIOT-
HOCTb IIEPEMEHHBI, [I03TOMY PALMOHAIBLHO MCIOJIB30BaTh /Ul YIPABICHUSI CMELIEHUEM PETYIATOp COOT-
HOIIIEHHS pacXO0/I0B CTOYHBIX BOJ| U ILEJIOYHOTO PACTBOPA C KOPPEKLIMEN 3TOTO COOTHOLIEHUS 110 KUCIIOTHO-
CTU CTOYHBIX BOJI.
J1nst onepaTUBHOTO yIpaBiieHHs MPOLECCOM CMEIICHUS U MOJICUeTa TEXHUKO-IKOHOMUYECKHX MoKa3aresnen
clielyeT KOHTPOJIMPOBaTh KUCIOTHOCTh CTOYHBIX BOJ U MX KOJMYECTBO, KOHIIEHTPALIMIO LEJIOYHOTO pac-
TBOpa U €ro pacxojl, ypoBeHb >KUIKOCTH B CMECUTENE W 3aTparhbl SHEPrHuy Ha padoTy MpUBOAA Mellaj-
Ku.OTKJIOHEHHE KUCIIOTHOCTH CTOYHBIX BOA OT pH=7 crienyeT cUrHaau3upoBaTh, OHOBPEMEHHO MPEKpa-
11ast COPOC CTOYHBIX BOJ] Ml HANPABJISSI KX B ABAPUIMHYIO €MKOCTB JUIS IOTIONTHUTEIbHOM 00paboTku. CurHa-
JIM3aLMH TIOJUIEKUT U IIPEBBILLIEHUE BEPXHETO YPOBHS B CMECUTEIIE.
OyYHKIMOHATBHYIO CXEMY aBTOMATH3aIMH TIpoliecca pa3paboTaTh Pa3BepHYTBIM CIOCOOOM - Ha 0aze
MHKPOIPOLIECCOPHOTO KOHTpOJUIEpa. COCTaBUTH NOSICHUTEIIBHYIO 3aIIUCKY.
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Puc. 14. Cxema npoyecca cMewlenus #uoxocmei:
1 — emxocmy, 2 — mMewanxa

3apanme 7. B koxyXxoTpyOuaThiii TemiooOMeHHUK (puc, 15) mis oXJTakaeHus MOCTyIaeT mupo-
ra3 cocraBa: H, - 23,3; CH4 - 42,9; C-tH» - 25,5; C;H6 - 8,3% 00. Pacxon nuporasa Ha oxJaxmie-
Hue 350 M3/q, tiaa = 30°C, tgoncan = 0°C. JlaBnenue nuporasza 0,6 Mlla. XmanoareHToMm ABIs€TCS
TOT K€ ras, IMoJl TeM € JaBJICHHEM, HO C TeMmepaTypoil, udMensiomeiics or -30°C mo +20°C.
Pacxon xmagoareHTa He KOHTPOIUPYETCS.

1. IIpenycMOoTpeTh aBTOMaTUUECKUN KOHTPOJIb CAEAYIOIINX IapaMETPOB:

a) pacxoja muporasa 350 M°/r;

0) cocraBa nmuporasa;

B) TeMIIEpaTypbl MNHpOrasa, MOCTYMNAIOIMIET0 Ha OXJaxJaeHue tys=30°C; Ha BBIXOJE
VI3 TEMUIOOOMEHHMKA toneas=0°C;

r) masneHus nuporasa 0,6 MIla;

1) TeMIlepaTypbl xjamoareHta Ha Bxojme t = -30°C w Ha BBIXOJE W3 TEIIOOOMEHHH
Kat=+20°C;

DOMPOTas- L AXOare s

? t=+0°C

mHporas,

mpore,,
Bw=30°C

TP Or & -X B 0Are BT
t=-30°C

Puc. 15. KooicyxompyGuamyiii mennoobmennux
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2. [IpeaycMoTpeTh aBTOMaTHUECKYIO CTAOMIIN3AIUIO CIEAYIOIINUX apaMeTPOB:
a) TEMIIEPATYPhI MMPOra3a Ha BBIXOJE U3 TEIIOOOMEHHUKA | opedH ~ 0°C;
0) pacxosia MApOrasa Ha OXIAKIACHHH 350 M°/d.
3.00ecrieunTh 3BYKOBYH) CHUTHAlW3allMI0 TPEKpalleHHWs MoJadd Muporasa Ha O0X
JXK]ICHUE.
OYHKIIMOHATEHYIO CXEMY aBTOMATH3AIIMH TpoIiecca pa3padoTaTh Pa3BEPHYTHIM CIIOCOOOM -
Ha 6a3e MUKPOIPOLIECCOPHOTo KOHTpoILiepa.CoCTaBUTh NOSICHUTENBHYIO 3aITUCKY.
3ananme 8. B BemapHomM ammapare (puc. 16) ocymiecTBisieTcs: HepepbIBHOE KOHIICHTPUPOBAHUE 2,5 T/4
pactBopa NaOH. HauansHast koHueHTpanus pactBopa 14,1% wmacc, koneunas 24,1% mae. PactBop mo-
CTyTaeT Ha BBIMAPKY ¢ HadanbHOU Temreparypoit 20°C.' Pacxon mapoB pactBoputenst (Boasl) 829 kr/4,
TeMIepaTypa KureHus ynapenHoro pactsopa 113°C, remnieparypa rperomiero napa 150°C. Pacxoz cyxoro

HaceIeHHoro mapa 3300 kr/4.
Hasnenue rperomero napa 0,49 Mlla Yposenb ynapennor pacrtsopa B anmnapate 700 M.
JaBnenue B annapare 0,08 MIIa.
1. TIpemycMoTpeTh aBTOMaTHYECKHIA KOHTPOJIb CIIEAYIOIINX MTApaMETPOB:

a) pacxoja pacTBopa Ha yrapuBaHue 2 T/4;

0) pacxoza yrnapenHoro pactsopa 1600 kr/4;
B) pacxoza rmapoB pactBopurens 829 kr/u;

r) pacxopa rpetomero mapa 3300 kr/4;

1) TeMnepaTypbl cBexero pactsopa 20°C;

e) TeMmmeparypsbl ynapeHHoro pactsopa 113°C;

x) TemriepaTypsl TerioHocutens 150°C;
3) nasienus rpetomiero mapa 0,49 MI1a.

e e e ———

h.

Puc. 16. IIpunyunuansias cxema npoyecca 6uinGpUGAHA;
1 — xunsmunbrux, 2 - guinapHoii annapam

OyHKIMOHATBHYIO CXeMY aBTOMATH3aLIUH TIpoLiecca pa3paboTaTh pa3BEPHYTBIM CIOCOOOM -
Ha 0a3e MUKPOIPOIIECCOPHOTO KOHTpOIuIepa.COCTaBUTD MOSCHUTEBHYIO 3aITUCKY.
3aganme 9. VcxonHas cMech MocTynaer B peKTU(PHUKanMOHHYIO KoJoHHY 1 (puc. 17), npeaBapu-
TEJIbHO MOJOTPETOM B TETUIOOOMEHHHKE JI0 TEMITEpaTypsl t HICXOHOM cMecH 4. B kooHHe cMech pazzensi-
€TCsl Ha KOMIIOHEHTBI. HU3KOKHUIIANIME KOMIIOHEHTHI B BUZIE ITAPOB YXOAT CBEPXY U3 KOJIOHHBI, ONAJAI0T B
neduierMarop 2, rie 4aCTUIHO KOHACHCUPYHOTCS.

YacTb AMCTWILIATA TIOCTOSIHHO MOAAETCS HA OPOILEHUE B KOJIOHHY B BUJIE ()IETMBI, OCTATOK JUCTHII-
JATa YIAIAETCsl C YCTAaHOBKH. B KyO KOJIOHHBI HENPEPBIBHO BO3BPAILAETCS] HEKOTOPOE KOJIMUYECTBO KYOOBO-
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T'O0 OCTaTKa, MPOXOAAIICTO YCPC3 KUIIATUIIBHUK, APpYyTrasa 4aCTb OTBOAUTCA.
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Puc. 17. ITpunyunuansnas cxema npoyecca pexmupuxayuu:

1 — pexmuchuxayuonnas xonouna, 2 — degpnezmamaop,
3 — ghnezmosan emxocms, 4 — menioobMeHHUK, 5 — KUNAMUNbHUK

1. IIpegycMOTpeTh aBTOMATUIECKHIA KOHTPOJIb CJIETYIOIIUX apaMeTPOB:

a) pacxoa ucxoiHoM cMecu Ha yetaHoBKy G = 1000 kr/4;

0) TEMITepaTyphl TEIIOHOCHUTENS B TeriooOMeHHHUK t3 = 100°C;

B) TeMIeparypbl Bepxa KoioHHbI t] = 60°C;

r) ypOBHs KyOa konoHHbI L = 1,5 Mm;

1) KadecTBa KyOOBOTO OCTaTKa (IIeIEBOM MPOIYKT).

2. [penycMOTpeTh aBTOMaTHUYECKYHO CTaOMIM3ALIMIO CIEAYIOIINX MTapaMeTPOB:
a) TEMIIEpaTypbl HA KOHTPOJIbHON Tapelike KoJIoHHbI t = 80°C;

0) NaBJIeHNs B BepXy KosioHHbI P = 0,3 MITa;

B) ypoBH# (hrermoBoii emkoctr L = 1,5 m;

r) pacxoa TerIoHoCHTeIs B KUTIITHIBHUK G = 1600 kr/4.

2. OOGecneunTh 3BYKOBYIO M CBETOBYIO CUTHAIM3ALMIO MAJICHUS TEMIIEpaTypbl BepXxa peKTH(HUKALH-
OHHOM  KOJIOHHBI HWke S55°C. VYkaxkute, 4YeM CIeAyeT JIONOJHUTh  CXEeMy IS
YITy4ILEeHHs Ka4ecTBa LEJIEBOTO MPOIYKTa.

QDyHKIMOHATBHYIO CXEMY aBTOMATH3alMU Ipoliecca peKTU(UKaLK pa3paboTaTh pPa3BEPHYTHIM
CrocoboM - Ha 6a3e MUKPOIIPOLIECCOPHOro KOHTposLiepa. COCTaBUTh MOSCHUTEIBHYIO 3aITUCKY.
3ananue 10. B Gapabannyro cymmiky (puc. 18) momaercst cbly4uii ynpTpaMapuH ¢ Ha4YaJbHOM BIIQYKHO-
creio 28%. Koneunast BnaskHOCTh ynbTpamapusa 0,5% macc. B kauecTBe TOIUIMBA UCIIOIB3YETCS IPUPOLI-
HBIIT Ta3, pacxo TorumBa 2760 /4, kodshUIHEHT H30BITKa BO3IyXa B TONKE paBeH 4,82 (CPe/IHss TeMIie-
parypa B cymmike - 300°C), Temmieparypa ra3oB Ha Bxoze B Oapaban 500°C, Ha BbIXOZE W3 OapabaHa
100°C. AGcomoTHOE TaBIeHHE B CMECUTENBbHON Kamepe cymiky 93,3 kl1a.
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Puc. 18. IIpunyunuanohas cxema npoyecca CywKu:
1 — monka, 2 — cMecumensHas xamepa, 3 — 6apabat, 4 — 6eRmMuIAMOp;
5 — yuxnon, 6 — Gynxep, 7 — do3amop, 8 — anekmpodeuzamensy bapabana

OyHKIMOHATBHYIO CXEMY aBTOMATH3allMK TIpoLiecca pa3paboTaTh Pa3BEpHYTBIM CIIOCOOOM -
Ha 0a3e MUKpPOIPOIIECCOPHOTO KOHTpOIuIepa.COCTaBUTD MOSCHUTEBHYIO 3aITUCKY.
3aganue 11. B xursimewm cioe (puc. 20) MpOU3BOIUTCS CYILKA YaCTHI] TPAHYIMPOBAHHOTO CEJTMKAresisi OT
HayaabHOU BiakHoCTH 30% Mae.no koHeuHoH 5% Mae. CyIIMIbHBIN areHT - BO3/1yX, TeMIIeparypa Bo31y-
xa Ha BbIxozie u3 Torku 150°C. B Tomnke mpoucXoauT Cropanre IprUpoaHOroO ra3000pa3HOro TOILIMBA, pac-
xox1 TommBa 550 m*/a. Kos¢duimenT n36biTka Bostyxa B Torke 4. Temreparypa B3BereHHoro ciost 98°C;
BbICOTA CIos1 445 mm, cortpotuBiieHus cinost Ap=2,6 kl1a. JlaBnenue B BepxHeit yactu cyuniku 0,38 Ml la.

1. Ipenycmotrpers ABTOMATUUECKUI KOHTPOJIb BCEX IIapaMeTpoB TEXHOJIOTMUECKO
To Iporiecca.
2.CTabumsupoBaTh BJIQKHOCTD CeNUKaresns Ha BBIXO/IC u3 CYLLIMJIKH.

OYHKIMOHATBHYIO CXEMY aBTOMATH3aIMH MpoIiecca pa3padoTaTh pa3BepHYTHIM CITOcOOOM - Ha 0asze
MHKPOIIPOLIECCOPHOTO KOHTpOJUIepa.COCTaBUTh IOSICHUTEBHYO 3aIHCKY.
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Puc. 20. IIpunyunuaivhas cxema npoyecca Cyuwiku.
1 — cywnka, 2 — kunswui caod, 3 — pewemxa, 4 — monka,
5 — npomescymounwiii 6yuxep, 6 — numameniu, 7 — snexmpoosuzament, 8 — Yuxion
3ananue 12. B OTCTOWHMK MOmAETCS CyCHEH3Us I M3BIeUeHHs TBepAor (aswl u3 skuakocTH. [Tokasa-
Tenb A QEeKTHBHOCTH TIpoIecca - KOHIIEHTPAIWs TBEpAOi (ha3bl B OCBETIICHHOW JKUAKOCTH (MyTHOCTH
pactBopa). Llenb ympaBieHust - MakCHMaJlbHOE U3BJICUEHHE TBEp/OM (a3bl. YPOBEHb CYCIEH3UH B OT-
CTOWMHHKE HEOOXOIMMO TIO/IICPKUBATh MIOCTOSTHHBIM BO M30€XKaHHE TIepeNuBa U3 amnmapara. B orcroiiHuke

KOHTPOJIUPYETCsl YPOBEHB pasziena ¢as.
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Puc. 21. IlpunyunuaneHas cxema npoyecca Omcmausanun.!
1 — omcmounux, 2 — nepenusroe ycmpoiicmso, 3 — mewanka

1. IIpenycMoTpeTh aBTOMaTHYECKUN KOHTPOJIb CIEAYIOIINX MapaMeTPOB:
a) pacxoja UCXOAHOU CYCIIEH3HH;
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0) pacxojia OCBETICHHOM KUJKOCTH;

B) MYTHOCTH OCBETJICHHOH JKUIKOCTH;
r) ypoBHS paznena ¢as.
2. [TpenycMOTpeTh aBTOMATHYECKYIO CTAOUIIN3AIUIO CIIEIYIOIINX TapaMeTpOB:
a) pacxojia HICXOIHOM CYCIICH3UH;
0) rpaHuIbl pazaena ¢as.
OyHKIMOHATBHYIO CXeMY aBTOMATH3aIlMH MpoIiecca pa3padoTarh Pa3BepHYTHIM CIOCOOOM - Ha 0aze

MHKPOIPOLIECCOPHOTO KOHTpOoJLIepa. COCTaBUTh NOSICHUTEIIBLHYIO 3aIIUCKY.

3ananue 13. B kpuctaumzaTop HenpepsIBHOTO AeicTBuUs (prc. 22) noctynaeT 5000 Kr/4 BogHOro pac-
tBopa NaOH npu Temnieparype 90°C ¢ HauanbHOM KoHLIeHTpatuel 57,6% mae. PacTBop B kpucTamm3aTrope
oxJtaxknaercs 10 t = 40°G, KoHLEeHTpalys pyu 3ToM cHmkaercst 10 51,1% mae. Pacxon maTouHoro pacrso-
pa 822 xr/4; Temmeparypa B Kpuctaumszarope 65°C, KpUCTaUIA3aTOP OXJIAKIACTCS BOAOM C TeMIepary-
po#i Bxoma -15°C, Beixoma - 20°C. Pacxox Boawl 22 1/4, urcio 060poToB Memanku 160 o0 ./MuH, co-
nepxanue mpuMece B pactBope NaOH cuuTarh MOCTOSHHBIM.

1. ITpenycMoTpeTh aBTOMaTHUYECKHI KOHTPOJIb CIEAYIOLINX MapaMeTpOB:

a) Temneparypsl BogHoro pactsopa NaOH 90°C;

0) TeMITepaTypbl MaTOUHOTO pacTBopa 40°C;

B) TEMITIEPATYPbI XJIZIOHOCHUTENS Ha BXoJie Kprctaiumsaropa 15°C, Ha Bexoze 20°C;
r) pacxoza pactBopa Ha Kpuctayumzanuio 5000 kr/d;

1) pacxoia MaTOuHOTO pacTBopa 822 Kr/y;

e) KOJIMYECTBA XJ1aJIOHOCUTEJIS;

K) pacxoja xyagoHocurens 22 1/4;

3) YPOBHSI pacTBOpa B KpUcTamzarope 2,4 M;

1) grciia 000poToB Memmainku 160 00./MuH.
2.. [IpemycMOTpETh aBTOMATHYECKYIO CTAOWITH3AIINIO CIIETYFOIIHX TTApaMETPOB:

a) TeMIiepaTypsl B anmapare 65°C;
0) pacxona pactBopa Ha kpuctammzaipio S000 kr/4;
B) ypoBHs pactBopa L = 2,4 m.
3.IlpemycmoTpeTh CHUTHAJIM3AIIUIO OTKJIOHCHHS TeMIepaTyphbl B KPUCTAJUTH3aTOpE

or 3amaHHOM. (OOOCHOBaTh 3aBUCUMOCTh  TOKazarenss A(PQPEKTUBHOCTH  KPUCTAUTM3AMM  OT
TEXHOJIOTHYECKUX MTapaMeTPOB YCTAaHOBKH.

OyHKIMOHATHEHYO CXeMY aBTOMATH3aII|H IIpoliecca pa3paboTaTh Pa3BEPHYTBIM CITIOCOOOM -
Ha 0a3e MUKpPOIPOIIECCOPHOTO KOHTpOIuTepa.COCTaBUTh MTOSICHUTEBHYFO 3aITUCKY.
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Puc. 22. IlpunyunuanvHas cxema npoyecca KpUcmaniuzayuu:
1 — kpucmanausamop, 2 — MEWaiKa

3ananue 14. 3arps3HEHHBIN ra3 MOCTyMaeT B pykaBHbIe (QWILTPHI (pUC. 23) W OUYMINACTCS OT
BPEIHBIX BEUIECTB. TBEp/bIe BELIECTBA OCENAIOT HA (DUIIBTPAX M CO3MAIOT Tiepena AaBieHuid AP.
[py HOCTIKEHNN MAaKCHMATLHOTO TIEpeTia/ia IaBJICHHsI PETYJISTOPBI BEIAIOT CUTHAJIBI Ha KJTallaHbl,
YCTAHOBJICHHBIC Ha MAaruCTpajIgaxX CXKXaroro BO3ayXa. Kiamaner OTKPBIBAKOTCA, UMITYJIBCBI CKAaTOI'O
BO3/IyXa Yepe3 CoIlIa MOCTYIAIOT B pyKaBa U AeOPMUPYIOT TKaHb, COMBAst TIPH 3TOM ITbUIh. Pere-
Hepalysi TKaH| TPOUCXOJIT JI0 TOCTHKEHUS] MUHIMAITBHOTO TIeperazia JaBICHNSI.
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Puc. 23. Cxema npoyecca Qpurompoeanus 2a306biX CUCTNEM.
1 — xopnyc gurempa, 2 — pyxasa, 3 — conna uMnyICHOt nPodyeKY, 4 — uiHex

OyHKIMOHATBHYIO CXEMY aBTOMaTH3alllK Ipoliecca pa3padboTaThb Pa3BEpPHYTHIM CHOCOOOM -
Ha 6a3e MUKPOIPOLIECCOPHOTo KOHTpoILiepa.CocTaBUTh NOSICHUTENBHYIO 3aITUCKY.
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Kpurtepun onenkn
[Ipu olileHKe pe3ynbTaToOB BHIMOJHEHUS KOHTPOJIBbHOM paboThl B paMKax AUCHUILINHBL «Cpen-
CTBa UBMCPCHUA U YIIPABJICHUA MMapaMCTPaMH TCXHOJIOTMUCCKOTO MPOLECCa» HCIOJIb3YCTCA peﬁTHH-
ropas cucrema.CorjiacHO pPEMTHHIOBOM CHUCTEME OIEHKA pPE3yJIbTAaTOB BBIMTOJIHEHHUS KOHTPOJbHOU

paboTel GopMUPYET TeKyIIMH peTHHT R ™. MakcumabHOE 3HA4YE€HUE OICHKHW KOHTPOJILHOM pabo-
ThI paBHO 20 6. KoHTponbHast paboTa cCuuTaeTcsl CIaHHOMU, €CIIM CTYIEHT MOJIYy4ny 3a Hee He MeHee —
120.

Kputepun olieHKH npeJCTaBIeHbI B Ta0JI.

Kpurtepun onenkn KosanuyectBo 6a/1510B
KoppeKTHOCTD BBINOIHEHUS 3aJaHUI 4-7
[TpaBMIILHOCTH MOJYYEHHBIX PE3YJIbTAaTOB 4-7
Odopmiienne oTyera 2-3
CBOEBPEMEHHOCTH CJIa4l KOHTPOJBLHON PabOTHI 1-3
UTOI'O 12-20
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MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HuxHexkaMcKknii XMMUKO-TEXHOJIOTMYECKUA HHCTUTYT ((puiinan)
(enepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 0Opa30BaHMs
«KazaHckuii HallMOHAIBHBIN UCCIIEOBATENbCKUNA TEXHOIOTHUECKUN YHUBEPCUTET

DaxynrvmemUnpopmayuoHnbIxX mexHoso2uil

Kadgheopallngpopmayuonnvix cucmem u mexnono2ui

Hanpagsnenue noarotosku: 18.03.01 Xumuueckas TEXHOJIOTHS
[Mpoduns: Xumuyeckas TEXHOJOTHS OPraHUYECKUX BEUIECTB,XHUMHUYECKAs TEXHOJO-
I'Us NPUPOJHBIX YHEPTOHOCUTEIIEH U YIVIEPOAHBIX MATEPUATIOB

JK3aMeHAIIMOHHbIEBOIIPOCHI
no qucuuiuinie CpecTBa U3MEPEHUs U YIPABJICHUS TapaMeTpaMu TEXHOJIOTUYECKO-

'O mmponecca

—

l'ocynapcTBeHHas cucreMa npuOOpOB:BBIACICHHE YCTPOHCTB MO (PYHKIIMOHAIBHBIM MTPU3HAKAM.

2. VI3MepeHue KOJIMYECTBA U pacxoja *KUAKOCTH, ra3a U Mapa: OCHOBHBIE ONpeesieHus; 00beMHbIE
CUYETUYMKHU; CKOPOCTHBIE CUETUUKH.

3. HopmupoBaHue METPOIOTHYECKUX XAPAKTEPUCTUK CPEJCTB U3MEPEHUS U aBTOMATU3ALINH.

4. YreHue PyHKIMOHATHHON CXEMBI.

5. HMudopmarnmoHHO — U3MepUTEIbHAS CUCTEMA.

6. TumnoBble cUCTEMBI aBTOMATUUYECKOTO KOHTPOJISL ¥ PETYJIUPOBaHUs (YIPABICHNUS).

1. CTpyKTypHBIE CXEMbI U3MEPUTEIILHBIX YCTPOICTB.

2. N3mepenue pacxoia METOZOM NEpEeMEHHOTo nepenana aasnenus. Pacuer nquadparmelr. Kamepusie

u OeckaMmepHble nuadparmbl. MapkupoBKa.

3. VM3mMepeHne KoIM4YecTBa U pacxo/ia KUIKOCTH, ra3a U napa: o0IIre CBeIeH!s; U3MEPEHHE pacxoa
METOJIOM MOCTOSIHHOTO TIepenajia JaBieHHs; SJIEKTPOMAarHUTHBIE (MHIYKIIMOHHBIE) PACX0I0MEPHI.

4. Usmepenue Braxxnoctu. O6mue nonoxxenus. Knaccudukarusi.

5. Buapl texuunueckux mzmepenwmii: [Ipubopsl m mpeoOpazoBaTeny I U3MEPEHUS TEMIIEPATYPHI.
O6ume nonoxxenusi. Temnepatypuble mkansl. Knaccudukanus. Tepmomerpsl pacimmpenus. MaHo-
METPUYECKUE TEPMOMETPHI.

6. Bunpl TexHnueckux msMepeHuid. M3mepenue temmnepatypbl:TepMoanekTpuieckue npeodpazona-
teru (TOII). I'panyuposku TIII.

7. Bunbl TEXHUYECKUX U3MepeHuil. Mi3mepenue temneparypsl: BkirodeHue TpeTbero nNpoBOJIHMUKA B
nenb TOII. [lonmpaBka Ha Temmeparypy cBoOOIHBIX KOHITOB TOII.

8. M3mepenue temneparypsl: TepmonpeodpazoBarenu conporusnenus (TC). I'pagyuposku TC.

9. IloTeHUMOMETPUYECKUI METOT U3MEPEHUS TEMIIEPATYPHI.

10. KoHTponb naBieHus, pa3psoKeHHs U pasHOCTH AaBieHuid. O6mue nonoxxkenus. Knaccuduka-
. uddepenunansupie MaHoMeTphl. [Ipeobpa3oBaTesnu HaBIeHHS dJICKTPUUECKHE.

11. M3mepeHue konMuecTBa U pacxona *KUAKOCTH, raza u napa: Maccosble pacxonomepsl. Yactor-
HBIE, YIBTPA3BYKOBBIE PACXOIOMEPHI.

12.  HM3mepeHue pacxoja METOJOM IEPEMEHHOro mepemnana aasieHus. Pacuer auadparmer. Ka-
MepHBIE U OeckaMmepHble AuadparmMpl. MapKupoBKa.

13. OmpeneneHue CBOMCTB M COCTaBa BEIIECTB. XapaKTEPUCTUKU aHATU3aTOPOB M XpoMaTorpados.
14. Xpomarorpadsl. CoctaB u pabora xpomarorpada.
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15. V3mepeHue ypoBHS XKUAKUX U CBHITyYMX BEIIECTB: OOIIME MOHATHUS, KIACCU(PUKAIMS YPOBHE-
MEpOB.

16. Omnpenenenue cBOMCTB U cocraBa BemiecTB. [IprOopel A ompeneneHus: coctaBa U (U3HKO-
XUMHUYECKHX CBOMCTB BemiecTB. AHanu3aTophl. Knaccudukamus. @usznyeckue ra30aHaaIn3aTophbl.

17. Usmepenue mnotHocTu. OO0IIHe monoxeHus. BecoBble, THAPOCTATUYECKUE, PAAHON30TOITHEIE,
BUOpAaLIMOHHBIE TUIOTHOMEPHL. B3auMOCBSA3b U3MEpEHUSI IJIOTHOCTH C APYTUMHU TapaMeTpaMH.

18. W3mepenne BraxkHoctu. O6mue nonoxenus. Knaccudukauums. Ilcuxpomerpuueckuii MeTo,
METO] TOYKH POCHI, COPOIIMIOHHBIN METOI.

Kpurtepun ounenkm:MakcuMmanbHOE 3HAYCHHE 3K3aMEHAIIMOHHOTO peWThHrapaBHO 40 Oai-
JaM, a MUHUMaJIbHOE - 24. B KkauecTBe KpuTepueB BHIOPAHBI CIEAYIOIINE:

Bomnpoc bann
DK3aMeHaImoHHbIN Borpoc Ne 1 8-13
-TEOpPETUYECKAs 4acTh (IPUHLIUIIBI U METOIbI U3MEPEHUS) 2-3
-yCTPOMCTBO M3MEPUTEIHHOTO TIPE0OPa30BATENS 3-5
-IIPUHIIMIT AEHCTBUSI U3MEPUTEIHHOTO PeoOpazoBaTes 3-5
DK3aMeHaIMOHHbIN Borpoc Ne 2 8-13
-TEOpPETUYECKAs 4acTh (IPUHLIUIIBI U METOIbI U3MEPEHUS ) 2-3
-yCTPOMCTBO M3MEPUTEIHHOTO TIPE0OPa30BATENS 3-5
-IIPUHIIMIT AEHCTBUS U3MEPUTEIHHOTO PeoOpazoBaTes 3-5
DK3aMeHalMoHHbIN Bompoc Ne 3 8-14
-TEOpETUYECKas 4acThb 2-4
-OMKMCaHNE N3MEPUTEIHLHOTO/PETYIHPYIONMIETo KOHTYpa Wi KoHTypa [1A3 6-10
NTOI'O 24-40
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Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepannn
HuxHekaMCKUil XUMHMKO-TEXHOJIOTHYeCKU HHCTUTYT ((puiman) geaepanbHOro

roCy/1apCTBEHHOI0 0I0IKEeTHOT0 00Pa30BaTeIbHOI0 YUpeK/IeHHUsI BbICIIEro 00pa3oBaHuA

«Ka3aHckuii HAMHOHAJILHBIH UCCIIEA0BATEIbCKUN TEXHOJOTHYeCKHI YHUBEPCUTET»

DaxyrvmemUnpopmayuoHnbix mexHoso2uil

Kadgheopallngpopmayuonnvix cucmem u mexnono2ui

Hanpagsnenue noarotosku: 18.03.01 Xumuueckas TEXHOJIOTHS
[Mpoduns: Xumuyeckas TEXHOJOTHS OPTraHUYECKUX BEUIECTB,XHUMHUYECKAs TEXHOJIO-
I'Us NPUPOJHBIX YHEPTOHOCUTEIIEH U YIVIEPOAHBIX MATEPUATIOB

KoMIIeKT TeCcTOBBIX 3aJJaHUI

1O JUCLMITIIMHE «CpencTBa M3MEPSHHUS M VIIPABJICHHS MapaMeTPaMH TEXHOIOTHUESCKOTO IIPOIIECCa

BapuanT Nel

Yacth . 3aganue ¢ BLIOOPOM HECKOJLKHUX BEPHLIX OTBETOB

U3 npeonooicennvix 6apuanmos omeemoe evloepume HeCKOJIbKO GEPHBIX.
1.1. Kakue TUIBI CUTHAJIOB SIBJISIOTCS YHU(DUIUPOBAHHBIMHU:

0+5 MA;

0+4 xI'm;

2+8 kl'm;

0+20 B;

0+20 mB.

1.2. VkaxuTe BUIbI KOHCTPYKTHBHOTO MCIIOJHEHHUS CPENCTB M3MEPEHHIA:
HOPMAaJIbHOE;

yJapO3allHIIeHHOE;

MCKPO3aIHIIEHHOE;

B3pBIBO3AIIUIICHHOE;

1.3. CucreMbl aBTOMaTHYECKOTO KOHTPOJIS OPA3IENSIOTCS Ha:
MECTHBIE;

OeCTIPOBOIHEIC;

IIPOBO/IHBIE;

JUCTaHI[MOHHBIE;

TEIEU3MEPUTEIIBHBIE;

1.4. PaznuuaroT cieayronme KOHTYpHhI:

KOHTYpP KOHTPOJIS;

KOHTYp PEeryJIMpOBaHUs;

koHTYp ITA3;

koHTyp PCY;

1.5. K neopmaiimoHHbIM TEpMOMETPaM OTHOCSTCS:
OMMeETAITINYECKHUE;

€MKOCTHBIE;

UPOMETPUUECKHUE;

JUIIaTOMETPUYECKHUE;
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1.6. Enunuiisl uaMepeHust JaBiaeHUs:

Ila;

Kre/cm2;

Krce/cMm3;

0ap;

1.7. ITo Buny usmepsaemoro aasiaenuss CU noapa3aenstoT Ha:
BaKyyMMETpHI;

IaTYMKH JABJICHHUS;

TATOMEPBHI;

nuddepeHaTbHbIe MAHOMETPHI,

1.8. Paznuuatot cnegyromue Tunbl Y5 1aTUMKOB 1aBJICHUS
MbE30;

TECH30;

KBaJpa;

€MKOCTHBIC;

1.9. Equnauier uameperus 00beMHOTO pacxoa:

T/4;

Kr/c;

M3/u;

1/c;

1.10. Paznuyarot cienyroiiye TUIIbI pacX0J10MEPOB:
YIIBTPa3BYKOBBIE;

MOCTOSIHHOTO Tepernajia JaBiIeHUs;

MAacCCOBBIE;

TUAPOCTATUYECKHUE;

Yacrts I1. 3ananue ¢ BLIOOPOM 0JHOT0 BEPHOI'0 OTBETA

W3 npeioskeHHBIX BAPHAHTOB OTBETOB BHIOEPUTE TOJIBKO OJWH BEPHBINA BapUaHT.

2.1. Tlo pomy »Hepruu, HCIOJb3YyeMOH B KauyecTBE HOCHTENS MH(OpMaluu Mpu Iepeaade

curHainos, ycrpoiictsa I'CII gensitcsa Ha:

1) snexTpuueckue, THEBMAaTUYECKUE, THIPABINUECKUE;
2) aJeKTpuYecKue, 6ecpoBOAHBIC, THAPABINYECKUC;
3) nHeBMaTUYECKUE, THAPABINYECKUE;

1)
2)
3)
1)
2)

3)

1)

2.2. Beibepure npaBuiibHOE onpenencHue. J{nama3on uzmepenuit CU sro:

00J1aCcTh 3HAYEHUH BEIMYHMHBI, B IIpeesiaX KOTOPO HOPMUPOBAHBI JOMTYCKaEMBbIE MTOTPELTHO-
ctu CU;

00J1acTh 3HAUCHUH BEJTMUUHBI, B rpenenax kotopoid CH nMeeT MUHUMAIIbHYIO TOTPEUTHOCTD;
00J1acTh 3HAYCHUHN BEJIMUWHBI, B ipeenax KoTopoit CU BbIIaeT BBIXOIHON CUTHAJ O PE3yJib-
TaTax U3MEpPEHUN;

2.3. Beibepure npaBuiibHOE onpeeneHue. JlaTauk 3to:

KOHCTPYKTUBHO 000COOJIEHHBIN NEpBUYHBIN MpeoOpa3zoBareib, OT KOTOPOrO MOCTYIMAIOT U3-
MEPUTENbHBIE CUTHAJIBL,

U3MEPUTENbHBIA TIpeoOpa3oBaTesib, Ha KOTOPbIM HEMOCPEICTBEHHO BO3JCHCTBYET H3Mepsie-
Masl BEJINYMHA;

YacTh U3MEPUTEIILHOTO MPeodpa3oBareist B U3MEPUTEIbHON IIeTIH, BOCIIPUHUMAIOIIAsT BXO/I-
HOW M3MEPUTEIbHBIA CUTHAIT,

2.4. AGconoTHas OTPEIIHOCTh U3MEPEHUS 3TO:

MOTPEUIHOCTh U3MEPEHUS, BEIPAKEHHAS B €IMHUIAX U3MEPSIEMOU BEIMYHHBIL;

pa3HOCTb MekAy nokazaHussMU CH 1 MCTUHHBIM 3HaYEHHEM U3MEPSEMON BETNYNHBL;
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3)

1)
2)
3)

1))

2)

3)

1))

2)

3)

1)
2)

pa3HocTh Mexy nokazanusiMu CH v MCTUHHBIM 3HAYEHHEM H3MEpsieMON BETMYUHBI, BbIpa-
JkeHHas B %,

2.5. B xakux eMHULIaX U3MEPEHUS BbIpaxkaeTcs puBeAcHHas norpemuocts CH:
a0COTIOTHBIE €IMHULIBI U3MEPAEMOIl BEIMYMHBL;

B 3aBUCHMOCTH OT pelIaeMoil 3a1auu;

%;

2.6. Iloeepka CH:

YCTAaHOBJICHHE OPTraHOM TOCYIApCTBEHHOW METPOJIOTHUYECKOU ciykObl mpuromnoctu CU k
MPUMEHEHHUIO Ha OCHOBAHUH KCIEPUMEHTAIBHO OMPEEIIEMbIX METPOJOTUUECKUX XapaKTe-
PUCTHK ¥ OATBEPKACHUS UX COOTBETCTBHS 0053aTEIbHBIM TPEOOBAHUSIM;

YCTQHOBJICHHE OPraHOM TOCYAApPCTBEHHOM METPOJIOTHYecKOi ciry:k0bl mpurogHoctu CU x
IIPUMEHEHHNIO Ha OCHOBAHUH JKCIEPUMEHTAIBHO ONPEACISIEMBIX METPOJOTUUECKUX XapaKTe-
PHUCTUK;

ycTaHoBiIeHHE NpUrogHoctd CH K MpuMeHEHHIO Ha OCHOBAaHWH JKCIIEPUMEHTAIIBHO OIpese-
JSIEMBIX METPOJIOTUYECKMX XaPAKTEPUCTUK U MOATBEPIKICHUS MX COOTBETCTBHSI 00s3aTelb-
HBIM TpeOOBaHUSM;

2.7. Onun nackans (ITa) aro:

JaBJieHWE, co3/laBaeMoe Cuiioi B oauH HbIOTOH (H), paBHOMEpHO pacnpeneneHHol Mo mio-
manu B 1 kB. M.;

JaBJieHWE, co3/laBaeMoe CuiIoi B oauH HbIOTOH (H), paBHOMEpHO pacnpeneneHHol Mo Imio-
maau B 1 KB. M. M HalpaBJIEHHON HOPMAJIbHO K HEH;

JaBJIeHWE, CO3/1aBaeMoe CHIION B ouH HhIOTOH (H), paBHOMEpHO pacrmpeeieHHON 10 JIolia-
I B | KB. CM. M HallpaBJIEHHON HOPMAJIBHO K HEH;

2.8. JleneHneM IIKajIbl Ha3bIBACTCS:

MPOMEKYTOK MEXAY OCSIMHU UITU LIEHTPAMH JIByX CMEXHBIX OTMETOK;

MIPOMEKYTOK MEXKAY OCSIMU WMJIM IEHTPaMH JIByX MaKCUMaJIbHO YAAJIIEHHBIX OTMETOK;
nuanason usmepenus CU;

2.9. Cratnueckoi XxapakTepUCTUKON U3MEPUTEITLHOTO TPHUOOpa HA3bIBACTCS:

3aBHCUMOCTb BBIXOJHOM BEJIMYMUHBI OT BXOJHOM;

3aBHCUMOCTH BBIXOJIHOM BETMYMHBI OT BXOJIHOM, BEIpaKEHHAs! aHATUTUYECKH JIU TpaduvecKH,
B YCTaHOBUBIINXCS PEKUMAX paOOTHI,

3aBHCHMOCTH BBIXOJIHOM BETMYMHBI OT BXOJIHOM, BEIpaKEHHAs! aHATUTUUECKH JIU TpaduvecKH,
B HEYCTAHOBUBIINXCS PEKUMAX paOOTHI,

2.10. Beibepure 0003HaUYCHHE KOHTYpa PETyJIUPOBAHUS TEMIIEPATYPHI:

TIC;

FT;

FIRC;

Yacrts I11. 3aganue HAa ynopsiioyeHe OTBETOB

Yemanosume coomeemcemeue medxncoy pasposHenHbIMU YACAMU YMEEPIHCOEHUS
3.1. YcTaHOBUTE COOTBETCTBME MEXKIY TUIIOM CUTHAJIa M €ro MmapameTpamu:

1) mocTOsTHHBII TOK a) 0+10 mB
2) MOCTOSTHHOE HANPSDKCHHE 0) 0.2+1 krc/cm2
3) naBneHue (MTHEBMAaTUYECKHH) B) 420 MA

3.2. YcTaHOBUTE COOTBETCTBHE OINPEACIICHUIN:

1) abcomoTHas morpemHOocTh CU a) MOTPEIIHOCTh U3MEPEHHUsI, BIpAKCHHAS B €IUHU-

max H3Mep5leMOI>'I BCJINYHHBI

2) mOTPelHOCTh PE3yIbTAaTOB U3MEPEHUs | 0) pazHOCTh MexXAy nokazanusmMu CH u MCTHHHBIM
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3HAYCHUEM HBMGPHGMOﬁ BCIIMYHUHBI

3) abcoutoTHASI TOTPEIIHOCTh U3MEPEHHS | B) OTKJIOHEHHE Pe3yIbTaTa U3MEpPEHUsI OT UCTHHHO-
ro (IeMCTBUTENHHOTO) 3HAYCHHS U3MEPSEMON BEIH-
YU HBI

3.3. Pacmudpyiite 0003HaYCHUE N3MEPSEMBIX TApaMeTPOB Ha () YHKIIMOHAILHON CXEMeE:

HL a) pacxon
2)F 0) ypoBeHb
3)M B) BJIQXXHOCTb

3.4. YKaxxuTe COOTBETCTBHE THIIa IpubOpa:

1) TepMO3IEKTpUUECKHI TPeoOpa3oBaTeIlb a) tun L
2) IaTYUK JaBICHUS 0) Cu’50
3) TepmornpeoOpa3oBaTeNb COMPOTUBICHUS B) Rosemount 3051

3.5. Vkaxure coorBercrBue HCX tepmonapsl ee Tumy:

1) Tum L a) TXK

2) tTun N 6) TIIII

3) tun R B) THH
Bapuant Ne2

Yacte 1. 3amanue ¢ BLIOOPOM HECKOJLKHUX BePHBIX OTBETOB

s I’lpeaﬂO.?iC'eHHblx 6aApuUaArRNmoe6 omeemos 8bl6€pum€ HECKOJIbKO 6EPHbLX.

1.1. Kakue TUIBI CUTHAJIOB SIBJISIOTCS YHU(DUIIUPOBAHHBIMHU:
1) -5+5MA;
2) 420 MA;
3) 2+4 klm;
4) 0.1+6.4 MlIla;
5) 0+1 xrc/em2.
1.2. Ykaxure BUIBI KOHCTPYKTUBHOTO MCIIOJHEHHS CPEICTB M3MEPEHHUIA
1) »neKTpo3alMILeHHOE;
2) TBUIC3AIIUIICHHOE;
3) BUOpO3AIIHUIIECHHOE;
4) OpBI3TO3AMHUIIECHHOE;
1.3. CniocoGbI M3MepenHs TEMIIEPATYPHI:
1) KOHTaKTHbIE;
2) OecrnpoBOIHEIC,
3) TpPOBOJHEIE;
4) IUCTaHIIMOHHBIC,
5) OECKOHTAKTHBIC;
1.4. Tunbsl MAHOMETPUUYECKUX TEPMOMETPOB:
1) rasossie;
2) TeneBble;
3) KUIKOCTHBIE;
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4) KOHJIIEHCAITMOHHBIE;
1.5. PaznuuaroT TeMnepatypHbI€ IMIKAJbI:
1) TepmoamHamMHuuecKas;
2) MeXIyHapoJHasi TeOpeTHYeCcKas;
3) MeXxayHapoJHas IPaKTHUYECKas;
4) »sTanoHHasd;
1.6. Enunuiisl u3MepeHust 1aBiaeHUs:
1) Mlla;
2) arwm;
3) MM.pT.CT.;
4) CU;
1.7. ITo Buny usmepsaemoro ngasiaenuss CU noapa3aenstoT Ha:
1) Ttaronamopomepsl;
2) usmepurenu aehopmariu;
3) muddepeHMATEHBIE MAHOMETPHI;
4) MaHOMETpPHI a0COJIFOTHOTO JIABJICHHS;
1.8. CymiectByeT 0003HaYCHHE JATYNKOB JABICHUS:
1) Ju;
2) AL
3) A3
4) JE;
1.9. EnuHuIel ©13MEpEeHUs MacCOBOTO pacxo/ia:
1) 1/4
2) xr/c;
3) M3/g;
4) n/c;
1.10. Paznuyarot cienyroiye TUIIbI pacX0J10MEpOB:
1) 2JIEKTPOMAarHWTHEIE;
2) mepeMEeHHOTro nepenajaa JaBJIeHus;
3) porameTps;
4) nedopmalroHHEIE,

Yacrts I1. 3ananue ¢ BLIOOPOM 0THOT0 BEPHOI'0 OTBETA
W3 npeioskeHHBIX BAPHAHTOB OTBETOB BHIOEPUTE TOJIBKO OJWH BEPHBINA BapUaHT.

2.1. Metponorus 3To:
Hayka 00 M3MepeHHsIX, CPEACTBAaX AOCTHKEHHs pa3HO00pa3us U crocodax JOCTHKEHHs Tpedye-
MO# TOYHOCTH;
o0acTh 3HAHHUH 00 M3MEPEHUsIX, METOAAX M CPEICTBaX JOCTHKEHHS MX €IMHCTBA U crocobax
JOCTH>KEHUS TpeOyeMOoil TOUHOCTH;
Hayka 00 M3MEpPEHUSIX, METO/IaX M CPEICTBAX JOCTHKEHHS UX €JMHCTBA M CIIOCO0AX TOCTHXKE-
HUS TpeOyeMOi TOUHOCTH;
2.2. Beibepure npaBuibHOe onpeaenenue. YyBcTBuTenbHbIN 31eMeHT CU 3T10:
1) KOHCTPYKTHBHO 000COOJICHHBIN MEPBUYHBIN MPeoOpa3oBaTelb, OT KOTOPOTO MOCTYIAOT U3-
MEPUTEIIbHBIE CUTHAIIBL,
2) yacTb U3MEPUTENBHOTO NMpeodpa3zoBaTesst B U3MEPUTEIbHON 1IENH, BOCIPUHUMAIOIIAs BXO/-
HOM U3MEpPUTEIIbHBIM CUTHAI,;
3) dYacTh M3MEPUTENBHOTO IpeoOpa3oBaTels B U3MEPUTEIbHOMN LIENH, BBIAAIOLIAS BBIXOJHON U3-
MEPUTENbHBIM CUTHA,
2.3. Beibepure npaBuiibHOE omnpeenceHue. Mi3MepuTenbHbIN CUTHAT 3TO:
1) cranmapTHBIA YHU(QHUIMPOBAHHBINA CUTHAJ, TOJTYUYEHHBIN ITyTEM HEMOCPEICTBEHHOTO U3MEepe-
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HUS QU3HYECKON BEIMYUHBL;

CUTHAJI, COiep KAl KaYeCTBEHHYIO HH(OpMAaLINIO 00 U3MEPSIEMOI BEIUYUHE;
CHUTHAJI, COACPKAINNA KOJIMYECTBEHHYIO HH(POpMaLKIo 00 H3MepseMON BEIINYHHE;
2.4. A6comotHas norpemrHocTh CU 310

MOTPEIIHOCTh U3MEPEHUS, BRIPAKCHHAS B €MHUIIAX U3MEPSIEMO BETHUNHBI,
pa3zHoCTh MexkAy nokazaHnusaMu CH 1 UCTUHHBIM 3HaYEHHEM U3MEPSEMO BETUUNHBL;
pazHOCTh MeXAy nokazanusmMu CU v UCTUHHBIM 3HAYECHUEM H3MEPSIEMON BETHYWHBI, BBIpa-
JkeHHas B %,

2.5. B xakux eAMHULIaX U3MEPEHUs BbIpaxaeTcs kiacc TouHoctu CU:
a0COTIOTHBIE €IMHULIBI U3MEPAEMOIl BEIMYMHBL;

a0COTIOTHBIC €IMHUIIBI H3MEPSIEMON BEIIMYUHBI WK %0,

%;

2.6. PCVY sro0:

pacnpeneneHHas CucTeMa yupaBlieHuUs;

peduiekcHas cucTeMa yrpaBleHuUs;

pacnpeeseHHas CTpyKTypa ylpaBJeHHUs;

2.7. bBapomeTpsl IpeHa3HAYEHbI 17151 U3MEPEHMUSL:

a0COJIFOTHOT'O JIABJICHHS;

BaKyyMa;

aTMOC(EepHOTO JTaBJICHHUS;

2.8. I'panynpoBKOI1 Ha3bIBAETCA:

onepanus cpaBHeHUs mokazanuii CU ¢ 06pasioBsiMu;

oreparusi, Mpy MOMOIIY KOTOPOH JENIEHUsIM IIKAIIbl IPUAAI0T 3HAYCHHSI, BEIPAKCHHBIE B yC-
TAQHOBJICHHBIX €AMHUIIAX U3MEPEHUS,;

oTiepanys orpeieIeHus] KOJMUecTBa rpaaycos mkansl CH;

2.9. Beibepurte 0003HaUeHNE KOHTYpA PETYIMPOBAHUS pacxoa:

TIC;

FT;

FIRC.

2.10. K mosieBoMy YpOBHIO OTHOCATCSI CJIEAYIOIINE TEXHUUECKUE CPEICTBA:
JATYUKH, IEPBUYHBIE PEOOPA30BATENH, HCTIOTHUTEIBHBIC YCTPOUCTBA;
MO3UIMOHEPHI, KOHTPOJLJIEPHI, HCIIOJHUTENIbHbBIE YCTPONCTBA;

JATYUKH, TEPMHUHAIIBI, UCTIOTHUTEILHBIC YCTPOICTBA,

Yacrts I11. 3aganue HAa ynopsiioueHe OTBETOB

Yemanosume coomeemcemeue MeJ/C()y PA3PO3HEHHbIMU HACMAMU ymeep.?fcdeHuﬂ

3.1. YcTaHOBHUTE COOTBETCTBUE MEXy TUIIOM CUTHAJIA U €r0 apaMeTPaMU:

1) MOCTOSTHHBIHN TOK a)0-2B
2) nepeMEeHHOE HalpsKEHUE 6) 0.1+6.4MIla
3) naBneHue (TUAPABIUICCKII) B) 0+20 MA

3.2. Pacmudpyiite 0003HaYCHUE U3MEPSEMBIX MTapaMeTPOB Ha () YHKIIMOHAILHON CXEeMeE:

T a) TeMIeparypa
2)P 0) ypoBeHb
3)L B) JaBJICHUE

3.3. VkaxxuTe COOTBETCTBUE THUIIA TTprOOpa:
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1) TepmonpeoOpazoBaTENh COMPOTUBICHUS a) TCM 100M

2) TepMOAJIEKTPHUECKUI Tpeobpa3zoBarTeib 6) PAIIIP
3) mUpOMETpP U3ITYICHHS B) TXK
3.4. Ykaxure coorBercrBue HCX tepmonapsl ee Tumy:
1) Tun B a) TXA
2) tun E 0) TITP
3) tun K B) TXKH

3.5. YKaxuTe COOTBETCTBUE TUIOB JABJICHUIN UX ONPEICICHUIM:

1) atmochepHoe

a) pa3HOCTb MEXKy 0apOMETPHUYECKUM U aOCOIOTHBIM JaBJICHHEM

2) u30BITOYHOE

0) pa3HOCTb MEXKy a0COIOTHBIM U 6apOMETPHYECCKUM JaBICHUEM

3) BakkyM

B) JIaBIICHUE, CO3/]JaBAEMOE MAaCCOM BO3YIIHOTO CTOJI0a 3eMHOM aTMochepsl

Bapuant Ne3
3aganye ¢ BLIOOPOM HeCKOJLKHUX BEPHLIX OTBETOB

1.Kakue natyuku OTHOCATCS K MTapaMEeTPUUYECKUM:
1. Tenzomerpuueckue
2. UHIyKIIMOHHBIE
3. TepmonnieKTpudecKkue
4 THyKTUBHBIE
2.Kakue 1aTuyuKu OTHOCATCS K T€HEPATOPHBIM:
1. TepmopesuctopHbie
2. IIbe3onnexkTpuueckue
3. UHayKTUBHBIE
4 InayKIIMOHHbBIE
3.Kak o6o3HauaeTcs Kjacc JOMycKa JUisi TEPMOMETPOB COMPOTHBIICHHUS:
1 A; B;B;
2 AAS A B G I
3 AA; A; B; G
4 A; C; I.
4. Kak 0003Ha4ar0TCS KJIACC TOMYCKa TEPMOIICKTPHUECKUX TATIYHKOB:
1 1;2:3;4
2 1;2;3
312
4 1.1;2.1;3.2
5.Kakue puznueckue 3pGeKThl UCMONB3YIOTCS B MAPAMETPUIECKUX JTaTUNKAX:
1 ConpoTtusnenue
2 IIpe3oaddext
3 MHAYKTUBHOCTH
4 ®OTORJIEKTUPUYECKUI
6. Kakoit MmeTon peann3oBaH A aHanu3a usMepenus pH sxxuakocreit:
1 KongykroMeTpruieckuii
2 TloTeHIIMOMETPUYECKHIA
3 IMonsporpaduyeckuii
4 TlcuxpoMeTpHuuecKuii
7.Kakoli MeTon peain3oBaH B IpUOOpax Ha3bIBAEMBIX XpoMarTorpadamu :
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1 Tepmoxumuyeckuii
2 CopOIMoHHBIH
3 Onruueckuit
4 TloTeHUHMOMETPUYECKHI
8. Kakoii KoMIUIeKC TEXHHYECKHUX CPEJCTB BBIMIOJIHEH Ha 0a3e MHEBMATUYECKUX CPEJICTB :
1 Ientp
2 Kackang
3 Cupuyc
4 Crapr
9. Kakoe TEeXHMYECKOE YCTPOMCTBO KOHTPOJUPYET XOJI MITOKA KianaHa:
1 KoH11eBoi1 BBIKIIIOYATEh
2 OUABTP-PEAYKTOP
3 Ilo3unmoHHoE pene
4 TTnynxep
10. Kakue npuHIUIIBI I€WCTBUS pEea30BaHbl B JaTYMKAX JaBICHUS:
1 Pe3oHaHCHBIN
2 KopuonucoBslit
3V npTpa3ByKOBOM
4 BOJHOBOIHBIN
11. Kakue npuHIMIBI IEUCTBUS pEAIN30BAHBI B TATUUKAX YPOBHS:
1 BonnoBoit
2 BulOparmoHHbIiA
3 Buxpesoii
4 I'mapocTaTU4ecKuil
12. Kakue npyHIMIIBI IEHCTBUS PEATM30BaHbl B JaTYMKAX PAcXo/a:
1 BuxpeBoii
2 IlonnaBKOBBIH
3 EMKOCTHOM
4 DneKTpoMarHUTHBIN
13. Kakue npuHLIMIBI I€UCTBUS pEAIU30BAHBI B TATUUKAX TEMIIEPATYPHI:
1 TepmonnekTpudeckuit
2 Pe3oHaHCHBII
3 YnbTpazBykoBoOi
4 TpancdopMaTopHBIA
14.9Tu gaTYMKU BBHITOJIHEHBI B BUJIE PEOCTATa, MOJABUKHOM KOHTAKT KOTOPOTO MEepEeMeIaeT-
C4 O] BO3JAEHCTBUEM BXOJHON U3MEPSAEMON BEITUUUHBI:
1 TepmonniekTprUeCcKUE JaTYUKU
2 IToTeHIMOMETPUYECKHUE TATYUKH
3 [1pe303MeKTpUYECKUE NaTUYNKU
4 NHIyKTUBHBIEC TATYUKHU
15.Yto takoe TCM u TCII
I TepmoconpoTuBieHue
2 TepMmomMeTp OMMETAIITMUECKUI
3 MaHoMeTpUYECKU TEPMOMETP
4TepMOMETp AUIATOMETPUUECKUI
16. Ha yem ocHOBaH MPUHITUIT JEHCTBUS TEPMOIJIEKTPHUUIECKOTO TATUUKA:
1 Tepmo. 3AC
2 VI3MeHeHNU MHIYKTUBHOCTH
3 MI3MeHeHUH eMKOCTH KOHAeHcaTopa
4 Bo3HukHOBEHHUE TTbe303(PdexTa
17. IlpuMensieTcs A1 3aMbIKAHUS ¥ Pa3MbIKAHUS JIEKTPUYECKON LIETH:
1 Pene
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2 Ycunurenb
3 I'eneparop
4 Tpaucdopmarop
18.5BasieTCs MPOMEKYTOUHBIM 3JIEMEHTOM. ABTOMATHYECKHA OCYIECTBIISIET CKAaYKOOOpa3Hoe
M3MEHEHUE BBIXOHOTO CUTHAJIA MO/ BO3ACHCTBUEM YIPABIISIONIETO CUTHAIA
1 I'eHnepatopHbIN JaTYUK
2 Pene
3 AHanoroBbIii IpeoOpa3oBaTeib
4 Ycunurennb MOUTHOCTH
19.Ha yem ocHOBaHa paboTa BUXPEBOT'O pacxoioMepa
1 TTOoTOK KUIKOCTH 0OTEKAET MPETSTCTBHE
2 IlepeHoc Tera MmoToKa JKUAKOCTH
3 Usmepenue nuddepeHnanbHOro JaBIeHUs
4 ITonoxxeHue noriaBKa
20. Ha kakom 3aKk0HE OCHOBAH MPUHIUII 3JIEKTPOMATrHUTHBIX PACX0/I0MEPOB
1 Cuina Tpenus
2 DeKTpOMarHUTHOM MHIYKIIUU
3 Cratuku
4 YapTpa3Byk
21. st m3mepeHust aTMOC(hepHOTO JTaBJICHUS TPUMEHSIOTCS
1 BakyymmeTpsl
2 Tsaromepsl
3 Bapometpsl
4 MaHOMETpBI
22.Pabora pacxomoMepa IEPEMEHHOTO Mepenaaa JaBIeHUsI OCHOBAHO
1.3mepenue noroka >kuaKoCcTu
2 BO3HMKHOBEHME NIEPENA/IA HAa CY)KAIOIIEM YCTPOMCTBE
3 BO3HMKHOBEHHE IABJICHMS Ha MOIJIAaBKE
4 Cuna Kopuomnuca
23. Kakoit mpubop mpuMeHsIeTCsl 1711 U3MEPEHHS BIAKHOCTH
1 Xpomarorpad
2 pH-meTp
3 I'urpomertp
4 KOHIYKTOMETD
24 Jlnsg n3MepeHus TeMIepaTrypbl KOHTaKTHBIM METOJIOM
1 ITupometp
2 TepMOMETp CONPOTUBIICHUS
3 TepmomeTp paciupeHus
4 buMeTaIM4eCKUil TEPMOMETP
25. Jly1st u3MepeHus TeMIiepaTypbl 0€CKOHTaAKTHBIM METOJIOM
1 SApxocTHOI upomeTp
2 1IBeTOBOI TUPOMETP
3 PaguanoHHBIN IHPOMETP
4TepMOIEKTUPUYECKUNA

Bapuant Ned

Yacte 1. 3amanue ¢ BLIOOPOM HECKOJLKHUX BEPHBIX OTBETOB
H3 l’lpeaﬂOOiceHHblx eapuaﬁmoe omeemoes 6bl6€pum€ HECKOJIbKO Geprl)C.

1.Kakue 1aTyuku OTHOCSTCSI K TEHEPATOPHBIM:
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1. Tepmope3ucTopHble
2. IIpe3035€KTpUYECKHE
3. UHayKTHBHBIE
4 HyKIIMOHHBIE
2. Kak 0003Ha4ar0TCs KJIACC TOMyCKa TEPMOIICKTPHUECKUX TATIHKOB:
1 1;2:3;4
2 1;2;3
31;2
4 1.1;2.1;3.2
3. Kakoii MeToj; peain30BaH IJid aHaIM3a u3Mepenust pH xuakocreil:
1 KongykroMeTpuueckuii
2 [ToTeHUMOMETPUYECKHI
3 Ionsiporpaduueckuii
4 [lcuxpoMeTpuUeCcKuii
4. Kakoii Meron peann30BaH B MIPUOOPAX HA3bIBAEMBIX XpoMaTorpadamu :
1 Tepmoxumuyeckui
2 CopOunoHHBIN
3 OnTtuueckui
4 IloreHUHOMETPUYECKUI
5. Kakue npuHIMIbI IEMCTBUS peaIN30BaHbI B TATYMKAX JABJICHHUS:
1 Pe3oHaHCHBIN
2 KopuonaucoBblid
3V apTpa3ByKoBO
4 BOJIHOBOIHEIN
6.2TH JaTYMKHU BBHIIOJTHEHBI B BUJIE PEOCTaTa, MOJBHKHOU KOHTAKT KOTOPOTO MEpPEeMEIIAeTCst
O] BO3ICMCTBUEM BXOJHON U3MEPSEMON BEJIMUYMHBI:
1 TepmonniekTprUeCcKUEe JaTYUKU
2 [ToTeHIMOMETPUYECKHUE TATYUKH
3 I1pe3021eKTpUYECKUE NaTUYUKU
4 NHIyKTUBHBIEC JaTYUKU
7. Ha yeM OCHOBaH NPHUHLMI JEUCTBUS TEPMOIIEKTPUIECKOTO JAaTUHKA!
1 Tepmo. D1C
2 VI3MeHeHUN UHAYKTUBHOCTH
3 I3MeHeHn €eMKOCTH KOHJIeHCaTopa
4 Bo3HuKHOBEHHE TThe303(dexra
8.Ha yem ocHOBaHa paboTa BUXpEBOI'O pacxoomMepa
1 TTOoTOK KUIKOCTH 0OTEKAET MPETSTCTBHE
2 IlepeHoc Tera MoToKa >KUAKOCTH
3 Usmepenue nuddepeHInanbHOro JaBlIeHUs
4. TlonoxxeHue norJsaBka
9.Pabora pacxomomepa mepeMEHHOTO Tepernaa JaBJIeHIs] OCHOBAaHO
I 3mepenune noToka >KuaKoCTH
2 BOo3HMKHOBEHME IIEpENaia Ha CY)KAIOIIEM YCTPOMCTBE
.3 BO3HMKHOBEHHE JaBJICHUS Ha MTOILUIABKE
4 Cuna Kopuomnuca
10. Kakoit mpubGop nmpuMeHsieTcsl 1711 U3MEPEHHS BIAKHOCTH
1 Xpomarorpad
2 pH-metp
3 I'urpomertp
4KonaykTomeTp

34



1)
2)

3)

Yacrts 1. 3amanue ¢ BLIOOPOM 0THOT0 BEPHOI'0 OTBETA

W3 npennokeHHbIX BapHAHTOB OTBETOB BHIOEPUTE TOJILKO OJIMH BEPHBIN BapHUaHT.

2.1. Beibepure npaBuiibHOE onpenencHue. YyBcTtBurenbHbli d5ieMeHT CU 310:
KOHCTPYKTUBHO 000COOJICHHBIN TEepBUYHBIN MpeoOpa3zoBareib, OT KOTOPOrO MOCTYIMAIOT U3-
MEpUTEIbHbIE CUTHAIIBI;

YacTh U3MEPUTEIILHOTO MPeodpa3oBareist B U3MEPUTEIbHON 1IeTIH, BOCIIPUHUMAIOIIAsT BXO/I-
HOW M3MEPUTEIbHBIA CUTHAIT,

4acTh U3MEPHUTEIBHOTO NpeoOpa3oBaTelis B U3MEPUTENILHON LIETH, BBIAIONIAS BEIXOIHON M3-
MEpUTEIbHBIN CUTHAT;

2.2. bapomeTpsl npeHa3HAYEHbI 1715 U3MEPEHMUS:

a0COJIFOTHOT'O JIABJICHHS;

BaKyyMa;

aTMOC(EepHOTO JTaBJICHHUS;

2.3. K noneBoMy ypOBHIO OTHOCSITCS CIEAYIOLINE TEXHUUECKUE CPEACTBA:

JaTYMKH, IEPBUYHbIE TPe0o0pa30oBaTeu, UCIIOHUTEIbHbIE YCTPOUCTBA;

NO3ULMOHEPHI, KOHTPOJIJIEPHI, UCIIOJHUTENBHBIE YCTPONCTBA;

JATYMUKH, TEPMHUHAJIbI, UCTIOJTHUTENbHbIE YCTPOICTBA,

2.4. AGconoTHas OTPEIIHOCTh U3MEPEHUS 3TO:

MOTPEIIHOCTh U3MEPEHUS, BBIpA)KEHHAs B €AMHUIIAX U3MEPSIeMON BEIMUMHBI,

pa3HOCTb MekAy nokazaHussMU CH 1 MCTUHHBIM 3HaYEHHEM U3MEPSEMON BETNUNHBL;
pa3zHoCcTh MexIy nokazaHusMu CU v UCTUHHBIM 3HAYEHUEM M3MEPSIEMON BEIMUYMHBI, BbIpa-
JkeHHas B %;

2.5. Beibepute 0003HaUeHNE KOHTYpPA PETYIUPOBAHUS YPOBHS:

TIC;

LIC;

FIRC;

2.6. AbcomotHas norpemHocTh CU 310

HOTPEIIHOCTh U3MEPEHUS, BBIPA)KEHHAs B €AMHUIIAX U3MEPSIEMON BEIMUYNHBI,

pa3zHoCTh MexkAy nokazanusaMu CH 1 UCTUHHBIM 3HaYEHHEM U3MEPSEMOl BETUUNHBL;
pa3HOCTh MeXAy nokazaHusaMu CU M HCTUHHBIM 3HAYEHUEM U3MEPSEMOMN BEIMUYUHBI, BbIpa-
JkeHHas B %,

2.7. B xakux eIMHULIaX U3MEPEHUs BbIpaxkaeTcs puBeAcHHAs norpemuocts CH:
a0COJIIOTHBIC €IMHUIIBI U3MEPSEMON BEIMUHUHBI,

B 3aBHCHMOCTH OT pelIaeMoi 3a1auu;

%03

2.8. Tlo poxy sHepruu, MCIOIB3yeMOW B KAa4eCTBE HOCUTENS WH(POPMAIMHM TIPH Tepeaade

curHainos, ycrpoiicrsa I'CII nensrcs Ha:

1)
2)
3)

1))

2)

3)

JNEKTPUYECKUE, THEBMATHYECKUE, THIPABINYCCKUE;

3IIEKTpUUYECKHe, OECITPOBOIHBIC, THAPABINYECKUE;

ITHEBMaTUYECKHE, THIPABINYECKUE;

2.9. Iloeepka CH:

YCTAaHOBJICHHE OPTraHOM TOCYIAapCTBEHHOW METPOJIOTHUYECKOU ciykObl mpuromnoctu CU k
IPUMEHEHHIO HA OCHOBAHMM IKCIEPUMEHTAIBHO OIPENEISIEMBIX METPOJIOTMYECKUX XapaKTe-
PHUCTHK U OATBEPXKICHHS UX COOTBETCTBUS 0053aTEIbHBIM TPEOOBAHUAM;

YCTQHOBJICHHE OPraHOM TOCYAApPCTBEHHOM METPOJIOTHYecKoi ciry:k0bl mpurogHoctu CU k
IIPUMEHEHHIO HA OCHOBAHMH DKCIIEPUMEHTAIBHO OIPEAEISEMBIX METPOIOTHYECKUX XapaKTe-
PUCTHK;

yCTaHOBJIEHHE NPUToAHOCTH CU K NpUMEHEHNIO Ha OCHOBAHUU 3KCIIEPUMEHTAJIBHO OIpEne-
JSIEMBIX METPOJIOTMYECKHX XapaKTEPUCTHK U TOATBEPXKACHUS MX COOTBETCTBHUS 00s3aTeib-
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HBIM TpeOOBaHUSIM;

4) naBneHue, co3maBaeMoe CHiION B oauH HbIOTOH (H), paBHOMEpHO pacnpeeneHHO Mo Iio-
manu B 1 KB. M.;

5) naBneHwe, co3aaBaeMoe CUJIOW B oauH HBIOTOH (H), paBHOMEpHO pacmpenesnieHHON TMo TII0-
maau B 1 KB. M. M HaNpaBJI€HHON HOPMAJIbHO K HEH;

6) nmaBieHHE, co3aBaeMoe CHIION B 0JMH HEIOTOH (H), paBHOMEpHO pacmnpeneneHHOoH Mo JIola-
I B | KB. CM. M HalIpaBJI€HHON HOPMAJIBHO K HEM;

Yacts I11. 3aganue HAa ynopsiioueHe OTBETOB

Yemanosume coomeemcemeue MeJ/C()y PA3PO3HEHHbIMU HACMAMU ym@epofcdeHuﬂ

3.1. YkaxxuTe COOTBETCTBHE THIIAa TpUOOpa:

1) TepmonpeoOpa3oBaTesib COMPOTUBICHUS a) TCII 50011
2) TepMODJICKTPUUECKHUI TIPpeoOpa3oBaTeIb 0) PAIINP
3) nupoMeTp U3ITyUEHUS B) TIIII
3.2. Pacmudpyiite 0003HaYCHUE U3MEPSEMBIX TTapaMeTPOB Ha () YHKIIMOHAILHON CXEeMeE:
DT a) pacxon
2)F 0) Temreparypa
3I)M B) BJIQXXHOCTb

3.3. YcTaHOBUTE COOTBETCTBUE MEXy TUIIOM CUTHAJA U €r0 IapaMeTPaMU:

1) MOCTOSTHHBIHN TOK a) 010 mB
2) nepeMEeHHOE HalpsKEHUE 6) 0.1+6.4MIla
3) naBneHue (TUIAPABINICCKUN) B) 020 MA

3.4. YKaxxuTe COOTBETCTBHE TUIIOB JABJICHUI UX ONPEACICHUSIM:

1) atMmocdepHOe | a) pa3HOCTh MEXKy 0apOMETPHUECKUM U aOCOTIOTHBIM JaBJICHUEM

2) U30BITOYHOE 0) pa3HOCTb MEXKy a0COIOTHBIM U 6apOMETPHUECKUM JaBICHUEM

3) BakkyM B) JIaBJICHUE, CO31aBAEMOE MacCOil BO3IyIITHOTO CTOI0A 3eMHOM aTtMochepbl

3.5. Ykaxute cootBerctBUe HCX Tepmonapsl ee Tuny:

1) Tun L a) TXK
2) tTun N 6) TIIII
3) tun R B) THH

Kpurepum ouenku
[Ipu onenke pe3ynbTaTOB BBHIOJIHEHUS! TECTOBBIX 3aJaHUN B paMKax AUCUMILUIMHBI «CpeacTBa u3-
MEpEHUsl M YIPaBICHUS MapaMeTpaMH TEXHOJIOTMYECKOTO MPOILIECCa» HCHOJIb3yeTCs PEUTHHTOBas
cuctema.CoryiacHO peMTUHIOBOM CHUCTEME OLIEHKA Pe3yIbTaTOB TECTUPOBaHUS (POPMHUPYET TEKyIIUi
pedTuHT R ™.
MakcumanbHOe 3HaYeHHe OIeHKH paBHO 4 6. Tect cumTaercss MpPONHACHHBIM, €CIIU CTYICHT
NoJTy4mnJ1 3a Hero He MeHee — 3 6.Kpurepuu onieHku npejacrapieHsbl B Ta0II.

KoanuecTBO

Kpurepuu oueHkun
p p 1 0aJ110B
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Yacts [. 3amanne ¢ BEIOOPOM HECKOJBKUX BEPHBIX OTBETOB 0-1
Yacrs I1. 3ananue ¢ BELIOOPOM OJTHOTO BEPHOTO OTBETA 0-2
Yacts III. 3aganne Ha ynopsiioueHHE OTBETOB 0-1

UTOT'O 0-4
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