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Ilepeuens komnemenyuii U UHOUKAMOPOE 0OCMUNCEHUA KOMNEMEHUUIL C YKAZAHUEM IMAN0E POPMUPOBAHUA 6 NPOUECCE O0CE0EHUSA OUC-
UUNTUHbL
Komnerenmusi:

OIIK-4 Cnocoben obecrieqnBaTh MPOBEJICHUE TEXHOJIOTHYECKOTO MPOIecca, UCTIONb30BaTh TEXHUYECKHUE CPECTBA AJIs1 KOHTPOJIS TapaMeTpOB
TEXHOJIOTHYECKOI0 IPOLIECCa, CBOMCTB CBIPbSl U TOTOBOM NMPOAYKLUH, OCYIIECTBIATh U3MEHEHNE NTapAMETPOB TEXHOJIIOTMUYECKOTO IIpoLecca Ipu U3Me-
HEHHUHU CBOWCTB CBHIPBSI.

WHauKkaTophl JOCTHKEHUS KOMIIETCHLIUU:

OIlIK-4.1 3HaeT Mpouecchl XUMUYECKOW TEXHOJIOTUH, allapaTbl U METOJbl MX pacueTa, OCHOBHBIC IMOHSTHS YIPaBJICHUS TEXHOJOTHYECKHUMHU
IIpoLeccaMy, METOAbl ONTUMHU3AUUN XMMHKO-TEXHOJIOTMYECKHUX MTPOLIECCOB, METOJOJIOTHIO UCCIIEN0BAHUA B3aUMOJIEHCTBUS MIPOLIECCOB XUMHUECKUX
IIPEBPALLCHUM U SIBJICHUH IIEPEHOCA

OIIK-4.2 VYwmeer noaduparh napamMeTpbl M BbBIOMpaTh amnmaparypy Ui KOHKPETHOI'O XHMMHKO-TEXHOJOIMUYECKOro Ipoliecca, OLEHHUBATh
TEXHOJIOTUIECKYIO 3()(PEKTHBHOCTh MPOU3BOACTBA, NPUMEHITh METOJbl BBIYUCIUTEIFHOW MAaTEMaTHKH M MaTeMaTHYeCKOW CTATUCTHKH JUIS
MOJIETIMPOBAHUS ¥ ONITUMHU3ALUN XUMHUKO-TEXHOJIOTHUECKUX MPOLIECCOB

OIIK-4.3 Biageer HaBbIKAMU TEXHOJIOTUYECKUX PAcu€TOB, OINPEACICHUS TEXHOJOTMYECKUX IIOoKa3zaTesled mpolecca, YIpaBiIeHUs XUMHKO-
TE€XHOJOTMYECKMMH CUCTEMAMH M METOJIaMHU PETYJINPOBAHUS XUMUKO-TEXHOJOTMYECKUX ITPOLIECCOB

Huouxamopul dmanvl hopmuposanus é npoyecce 0C60CHUA OUCYUUNTIUHDBL
oocmudiceHusn Jekuuu Ilpakmuueckue Jlabopamopnuvie 3anamus Kypcosoii npo- | Haumenosanue oyenounozo
KomnemeHnyuu 3anamus, 1a60pamopHslil exm (paboma) cpeocmea
nPaAKmMuKym
OIIK-4.1 Tema 1- Tema 10 He npedycmompenul Jaé6. paboma 1-3, naé. pa- | He npedycmom- IK3amen, mecmuposanue,
ooma 4, 5 (ounan, ouno- penvl Konmpoavnaa paboma (3a-
3a04. ¢h.) ou. ¢h.), nab. paboma
OIIK-4.2 Tema 1- Tema 10 He npeoycmompenut Jlaé6. paboma 1-3, naé. pa- | He npedycmom- IK3amen, mecmuposanue,
ooma 4, 5 (ounan, ouno- peHbl KoHmpoavHas paboma (3a-
3a04. ¢h.) ou. ¢h.), nab. paboma
OIIK-4.3 Tema 1- Tema 10 He npedycmompenut Jlao. paboma 1-3, naé. pa- | He npedycmom- IK3amen, mecmuposanue,
ooma 4, 5 (ounaa, ouno- penvl Konmponavnasa paboma (3a-
3a04. ¢.) ou. ¢.), 1aod. paboma




Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyi)

JlabopaTopHbIii NPAKTHKYM, KOHTPOJIbHAsI padoTa (TeKyluii pedTHHI)

OuHasi, 04HO-3a04Hasi POPMBI O0YUECHHUS 3aounas popma oOyueHHs
JlaGopaTopHas pabora bann JlaGopaTopHas pabota bamn
Nel 7-11 Nel 8-12
Ne2 7-11 Ne2 8-12
Ne3 7-11 Ne3 8-12
Ne4 7-11
No5 8-12 KontposbHas padota 12-20
TectupoBanue 0-4 Tectuposanue 0-4
NTOI'O 36-60 NTOT'O 36-60
IK3aMeHALMOHHBbINH peiiTHHT 24-40




HlIxana ouenusanus

IMudposoe | Boipaskenue B | CiaoBecHoe Kpurepum o1ieHkM HHAUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIpPa:KeHH e 0asax: BbIpa:KeHHe IK3aMeH
5 87 - 100 OmmmyHo | OLeHKa «OTIUYHOY» BBICTABIISCTCS CTYACHTY, €CIIM TEOPETUYCCKOE COJICPIKaHUE Kypca OCBOEHO MOJTHOCTBIO, O€3 mpo-
0€eJI0B; NCUEPIIBIBAIOIIE, TIOCIEA0BATEIBHO, YETKO M JJOTMYECKH CTPOMHO M3JIaraeT MaTepuai; cBOOOTHO CIpaBIsieTcs C
3a/ladyaMu, BOIPOCAMH U IPYTHMH BHIAMH MPUMEHEHHS 3HAHUH; MCIIONB3YET B OTBETE JOMOIHUTEIHHBIA MaTepHall Bce
MIpeIyCMOTPEHHBIE TPOTPAMMON 3aJaHMS BBHITOIHEHBI, KAYECTBO MX BBITIOJHEHHUS OIIEHEHO YUCIIOM OaJlToB, OIH3KUM K
MaKCUMaJIbHOMY; aHAJIH3UPYET MOJYUYCHHBIE PE3yIbTATHI; NPOSIBISIET CAMOCTOSITEIbHOCTD IPY BBHIIOTHEHUH 33aAaHUI
4 74 - 86 Xopomo |OneHKa «XOpOIIo» BhICTABISAETCS CTYACHTY, €CJIM TEOPETHUSCKOE COACPKaHUE Kypca OCBOCHO IMOJIHOCTBIO, HEOOXO0-
TUMBIE TPAKTUYECKHE KOMIIETCHIINA B OCHOBHOM C(OPMHPOBAHBI, BCE IMPEIyCMOTPEHHBIC MPOTrpaMMOil 0OydeHUs
y‘IC6HBIe 3aJaHHs BBIINIOJIHCHBI, KQYCCTBO HMX BBIIIOJIHCHUA AJOCTAaTOYHO BBICOKOC. CTYI[GHT TBEPAO 3HACT MaTepural,
I'paMOTHO U IO CYIIECTBY M3JIaract €ro, HE JOIMMYyCKas CyIICCTBCHHBLIX HETOYHOCTEH B OTBETE HA BOIIPOC.
3 60 -73 YnoenetBo- |OrneHKa «yIOBIETBOPUTEIHLHOY BBICTABISAETCS CTYACHTY, €CIH TEOPETHUECKOE COJepKaHKe Kypca OCBOCHO YaCTUYHO,
PUTENBFHO |HO MPOOEINBI He HOCAT CYIIECTBEHHOTO XapaKTepa, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMO 3a/JaHUI BBITTOTHE-
HO, HO B HUX UMCIOTCs OHII/I6KI/I, IIpU OTBETEC Ha MMOCTaBJICHHBIN BOIIPOC CTYACHT JOMMYCKACT HCTOYHOCTH, HCAOCTATOUYHO
MpaBUIbHBIC (POPMYJIMPOBKH, HAOIIOAAOTCS HAPYIICHUS JIOTHYSCKON TOCIICIOBATEILHOCTH B M3JIOKEHUH MIPOrPaMM-
HOTO MaTepuaa.
2 Hwmxe 60 HeynornerBo- |OneHka «HEYIOBIETBOPUTEIHHO» BHICTABIISIETCS CTYACHTY, €CIIM OH HE 3HAeT 3HAYMTEINHHOW YacTH MPOrpaMMHOTO
PUTENBHO  |MaTepuaia, JOMYCKaeT CylIeCTBEHHbBIE OIMOKH, HEYBEPEHHO, C OOJIBIINMHU 3aTPyTHEHUSIMH BBITIONHSET MPAKTHYECKHE

paboThl, HEOOXOAUMBIC TPAKTHYECKHE KOMIIETEHIIMH HEe COPMUPOBAHBI, OOJBIIMHCTBO MPEYCMOTPEHHBIX POTpaM-
Mol 00yueHHs yueOHbIX 3aaHUI HE BBIIOJIHEHO, KAYECTBO UX BBIIOIHEHHS OLEHEHO YHCIIOM 0auIoB, OJIM3KUM K MU-
HHUMAJIBHOMY




KpaTkas xapakTepucTuka olleHOYHBIX CpPeACTBA

Nori/n

HaumenoBanue orie-
HOYHOTO CPEJICTBA

KpaTkas xapakTepucTuka OIeHOYHOTO
cpencTsa

[IpencraBnenue
OLIEHOYHOTO Cpel-
cTBa B poHJIE

DK3aMeH

CpenctBo, TO3BOJSIONICE OICHUTH
3HAHMSI, YMEHUS W BIIAJICHUS 00y4aro-
HIErocs Mo y4eOHOM JUCHUILINHE.

KoMriuiekt sk3ame-
HAIIMOHHBIX OwWIIe-
TOB

KonTponsnas pabota

CpeAcTBO MPOBEPKH YMEHUN NpuMe-
HATHh TMOJYYCHHBIC 3HAHUS JJIA pelle-
HUS 3aJlad OMNpPEJCNICHHOr0 THUIMa IO
TEME WU pa3fely.

Komruiekr KOH-
TPOJBHBIX 3aJaHUN
10 BapuaHTaM

3amura Jaboparop-
HOM pabOThI

CpenctBo, TMO3BOJSIONICE  OLICHUTH
YMEHUE U BIAJIEHUE O0yYarouerocs
u3JlaraTh CyTh IIOCTAaBJICHHOM 3a/1auw,
CaMOCTOSITEIPHO  MPUMEHITh  CTaH-
JApTHBIE METOJIbI TTOCTABJICHHOM 3a/1a-
gyl ¢ MCIOJB30BAaHUEM UMEIOIIEHC
nJabopaTopHOU 0a3bl, MPOBOAUTH aHa-
JM3 TIOJYYEHHOTO Pe3ysibTaTta padoTHI.
MoskeT BBITIOTHATHCS B WHIAUBHUIY-
aTBbHOM TIOPSAKE WIM Tpymmond oOy-
YAFOIIUXCS.

Tembr naboparop-
HBIX paloT.

Tect

Cucrema CTaHIApPTU3MPOBAHHBIX 3a-
JaHuH, TO3BOJISIONIAs aBTOMATH3HPO-
BaTh MPOIENypy H3MEPEHUs YpPOBHS
3HAHUM U YMEHHI 00yJaromerocs.

donn TECTOBEIX
3aJlaHuil ISl TIpo-
BEJICHUS HTOI'OBO-
ro TECTUPOBAHUSA
10 TUCIHUILINHE




MunmcTepcTBO HayKu U BhIcLIero oopasoBanus Poccuiickoit deaepanuu
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

Daxyromem Unpopmayuonnvlx mexnoao2uil

Kageopa Ungopmayuonnvix cucmem u mexumono2uil

VYyebHbIM MIaHOM MO HampaBieHuio noArotoBku 18.03.01 Xumuyeckas TEXHOJOTHS AJis
00ydJaronxcsi MpeIyCMOTPEHO TMPOBEICHUE JTa00PaTOPHBIX 3aHIATHH MO AuCHUIUIMHE «CpelcTBa
M3MEPCHUS U VIIPABICHUS apaMeTpaMM TEXHOJOTHYECKOr0 IIpoliecca.

JlaGopaTopHbIe 3aHATHS 10 TUCIHUILIMHE MPOBOAATCS B CIEIMAILHO 000PYI0BaHHBIX J1abopa-
TOPUSX C IPUMEHEHUEM HEOOXOIUMBIX CPEICTB 00yUeHUs: 1a00paToOpHOro 000pYAOBaHUs, METOIU-
yeckux rocobuii. Llens nmpoBeaeHus 1ab0paTOPHBIX padOT - MPAKTHYECKOE OCBOSHUE TEOPETHUCCKUX
MOJIOKEHUH JIEKIIMOHHOTO MaTepuaia, a TakKe BhIPA0OTKA CTYICHTAMH ONPEICIICHHBIX YMEHUH H
HAaBBIKOB CAMOCTOSITEILHOTO KCIIEPUMEHTHPOBAHUSI.

JlabGoparopHas padora Nel

Tema «[lopsimok mocTpoenus: GyHKIMOHATBHBIX CXEM H CIICIU(PHUKAIMNA HA IPUOOPHI U CpejI-
CTBa aBTOMAaTHU3ALM».

3ananne:

M3yuuTh MOpAAOK MOCTPOEHUS (PYHKIMOHAIBHBIX CXeM M creuupukanuu Ha IpuOopsl U
cpencTBa aBToMaru3auuu. OCHOBHbIE 0003HAUEHUS alllIapaToOB U CPE/ICTB aBTOMATU3AI1H.

HcxoaHblie 1aHHbIE 1JI BHINIOJHEHUS JJA00PATOPHOH PadoThI

1. No BapuanrTa.

2. Meroauyeckue yka3zaHus K 1a0opaTopHoil padote

Ilopsinok BbIOIHEHNS J1a00PaTOPHOIT padoThI

1. O3HaKOMUTBCS € TOPSIIOK MOCTPOCHUS (PYHKLMOHAIBHBIX CXEM.

2. O3HaKOMMTbCA C TPaBUJIAMU COCTaBJICHUs clielu(UKAlUKA Ha NPUOOPHl U CPEJCTBa aBTO-
MaTH3aLUH.

3. [locTpouTh PyHKIIMOHAIBHYIO CXEMY M clieIU(pHUKAUU Ha IPpUOOPHI U CPEJICTBA aBTOMATHU-
3alMM 3aIaHHOTO 110 BApUAHTY TEXHOJOTUYECKON YCTaHOBKH.

4. [loAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOPOCHI.

5. IloAroToBUTH OTUET

JlabopaTopnasi paGora Ne2

Tema «/3yuyeHne NpUHLIUIIOB U3MEPEHUS TEMIIEPATYPHI U MTOBEPKA TaTYMKOB TEMIIEPATYPhD».

3aganue:

W3yunth npuHIUIB U3MEPEHUsI TEMIIEpaTypbl, MPOU3BECTH MOBEPKY TEPMOMETPOB COIPO-
TUBJICHUS, TEPMODJIEKTPUYECKHUX NTpeoOpazoBaTesei.

Ilopsinok BbINOHEHNS J1a00pPaTOPHOIT padoThI

1. O3HaKOMHTBCS ¢ COCTAaBOM JJaOOPATOPHOTO CTEHA JUIS IPOBEPKU M KAINOPOBKHU JaTYMKOB
TEMIEPATYPHI.

2. 3yuuTh NPUHLIUIIBI PAaOOTHI IPUOOPOB.

3. [IpousBectu nMoBepKy MprOOPOB.

4. IIpoBecTr BBIUNCIIEHMS IOIPELIHOCTEN

5. IloArOTOBUTE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

6. [TonroroBUTH OTYET



JlabopaTopnasi paGora Ne3
Tema «3yuenne npuHIMIIOB U3MEPEHUS 1aBJICHUS U MIOBEPKA JAaTUYMKOB JABICHUS.
3aganmue:
W3y4nTh NPUHLKIBI U3MEPEHUS JaBJICHUS, IPOU3BECTH OBEPKY MAaHOMETPOB C OJJHOBUTKO-

BOM TpyOUaToil MpyXHHOMH, FNMEKTPHUUECKOro Mpeodpa3oBaTesis JaBICHHS.

pOB.

IMopsiiok BbINOJHEHUS JTA00PATOPHOH PadoThI
1. O3HaKOMHUTBCSI C COCTaBOM J1a0OPAaTOPHOIO CTEHAA MO U3YYEHHUIO MPYXUHHBIX MAaHOMET-

2. 3yuuTh NPUHLIUIIBI PAaOOTHI IPUOOPOB.

3. [IpousBecTr MOBEPKY MPUOOPOB.

4. IIpoBecTy BBIUNCIIEHMS IOIPELIHOCTEN

5. I1oaAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
6. [TonroroBUTH OTYET

JlabopaTopnasi paGora Ne4 (ouHasi, 04HO-3204Hasi popMbI 00yUeHHs1)
Tema «3yuenune npuHIUIIOB U3MEPEHUS YPOBHS.
3ananne:
W3y4nTh NPUHLKIIEI U3MEPEHUST YPOBHS M MOBEPKU THAPOCTATHUECKOrO ypoBHeMepa. Busy-

aJbHbBIM, MOIJIABKOBbIN, OYHKOBBII, EMKOCTHONH YpOBHEMEpHI, IPOU3BECTH MOBEPKY T'MIpOCTaTHYe-
CKOT'0 YpOBHEMeEpa.

Ilopsinok BbIOIHEHNS J1a00PaTOPHOIT padoThI
1. O3HaKOMHTBCS ¢ COCTABOM JIAOOPATOPHOIO CTEH/1a U3MEPEHUSI YPOBHSI METOJIOM Iepenaja

JaBJICHHA.

xXogan.

2. 3yunTh NPUHLUIIBI PAOOTHI IPUOOPOB.

3. IIpousBectu nMoBepKy npruOOpPOB.

4. IIpoBecTr BBIUNCICHMS IOIPELUIHOCTEN

5. IloaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
6. [TonroroBuTh OTYET.

JladopaTopnasi padora Ne5 (ounasi, 04HO-3204HAas1 (POPMBbI 00yUEHUsT)
Tema «3yueHne MPUHIIUIIOB U3MEPEHHUS pacXo/a U MOBEpPKa JTaTYMKOB MO U3MEPEHUIO pac-

3aganue:
N3yunTh NpUHIMIIEI U3MEPEHUST YPOBHS U MOBEPKH JATUYMKOB 110 U3MEPEHHUIO pacxona. Pac-

XOOOMEPBI MMTOCTOAHHOI'O U IMIEPEMCHHOI'O IEpCiajia AaBJICHUSA, MAaCCOBBIC, BUXPEBLIC PAaCXOAOMCEPHI,
CUCTUYHKU.

Hcxonnbie naHHbIE 1JIs1 BBITIOJTHEHHUsI J1a00paTOPHOI padoThl

1. Ne BapuaHTa.

2. Meroanyeckue yka3aHus K J1a0opaTopHOii paboTte

Ilopsinok BbINOIHEHNS J1a00pPaTOPHOIT padoThI

1. O3HaKOMHTBCS C COCTABOM J1a0OPATOPHOTO CTEH/1a U3MEPEHUs pacxo/a.

2. V3yunTh npUHLMIIBI pabOTHl TPUOOPOB (PacxooMepbl MOCTOSIHHOIO U IMEPEMEHHOrO Iie-

peraga AaBJICHUA, MACCOBBIC, BUXPCBBIC PACXOAOMCPHI, C‘ICT‘II/IKI/I).

3. [IpousBecTu MoBepKy MpHUOOPOB.

4. IIpoBecTr BBIUNCIEHMS IOIPELIHOCTEN

5. IloArOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
6. [TonroroBUTH OTHYET.

Kpurtepuu onenku: MakcumanbHOE KOJIMUYECTBO 0aJIIOB, KOTOPOE MOKHO MOJIYYUTh 3a JJabopaTop-
HyI0 paboty 8, a MuUHMMalIbHOE 3HaueHne — 11 (ouHas, ouHo-3a04Hast Gopmbl 00yueHus), 12 (3a0u-
Has (hopma 00y4eHMs).



JlaGopaTtopHnast pabota bann JlaGopaTopHas pabota bann
Nel 7-11 Nel 8-12
Ne2 7-11 Ne2 8-12
No3 7-11 Ne3 8-12
Neq 7-11
Ne5 8-12
Hroro 36-56 Hroro 24-36




MunmcTepcTBO HayKu U BhIcLIero oopasoBanus Poccuiickoit deaepanuu
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem Unpopmayuonnvlx mexnoao2uil

Kageopa Ungopmayuonusix cucmem u mexunono2ui

Hanpagsnenue noarorosku: 18.03.01 Xumuueckasi TEXHOJIOTUS
[Tpoduns: Xumuueckas TEXHOJIOTHUS OPraHUYECKUX BEIIECTB, XUMUYECKask TEXHOJIOTHUS MPUPOIHBIX
SHEPrOHOCUTENICH U YTIIEPOJIHBIX MAaTepPUaIOB

KommuiekT 3agaHuii 1Jisi KOHTPOJIbHOH padoThl
o qucuuiuinHe CpencTsa U3MEPEHUs U YIPABJICHUS NapaMeTpaMy TEXHOJIOTMYECKOro npouecca

3ananme 1. VicxoaHast cMech OCTYNaeT B peKTU(UKALMOHHYIO KOJIOHHY | MpeBapuTebHO MOJIOIPETOil B
TEII000MEHHUKE JI0 TemrepaTypsl t ucxomanoii cmecu 4 (puc. 9). B kooHHe cMech pa3ziensierTcss Ha KOMITO-
HCHTBI. HH?;KOKI/IH?[HII/IG KOMIIOHCHTEI B BH/JIC ITAPOB YXOJAT CBCPXY U3 KOJIOHHBI, ITOIMaaar0T B IIC(i)HCFMa-
TOp 2, T/Ie YaCTHYHO KOHJICHCHPYIOTCS.
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Puc. 9. HpunyunuansHas cxema npoyecca peKmu@urkayuu.
1 — pexmupurayuonnas Kononna, 2 — OePre2mamop,
3 — dhneemosan émrocmn, 4 — menioobmennux, 5 — KUNAMUTLHUK

Yacth MUCTWILIATA TIOCTOSHHO TOJIA€TCs Ha OPOLLIEHHE B KOJOHHY B BHAE (JIETMbl, OCTaTOK /-
CTWIUIATA YAAIAETCS] C YCTAHOBKH. B KyO KOJIOHHBI HENPEPHIBHO BO3BPALIAETCSI HEKOTOPOE KOJIMYECTBO
KyOOBOT'O OCTaTKa, MPOXOAALIET0 Yepe3 KUISTUIBHUK, APYTasi YaCTb OTBOJIUTCS.

1 [IpemycMOTpeTh aBTOMaTHYECKU KOHTPOJIb CIEAYIOIIUX apaMeETPOB:

a) pacxona qucTiuiiTa ¢ yeraHoBku G=100Kr/y;

0) Ka4ecTBa TUCTWILIATA (MCIIOIb30BaTh XpoMatorpad);

B) TeMIiepaTyphl Kyba kosoHHbI t2 = 120°C;

r) TeMIieparyphbl Bepxa KoJoHHbI ti = 80°C;

) naBieHus Kyoa kojoHHsI P = 0,3 MI]a.

2. [IpenycMoTpeTs aBTOMATHYECKYIO CTAOMITM3AIMIO CIIETYOIHX MTapaMeTPOB:

8



a) pacxona ucxoaHoi cMecu G=1500 kr/y;

0) TEMIIepaTypbl ICXOAHOM CMeCH 1ociie TerooomMenHrka t=98°C;
B) naBieHus Bepxa kosoHHbI P=0,5 MI1a,
r) ypoBHs Ky0a kosioHHbI L= ;2 m.

Pa3paborare cxeMy CUTHAIM3AIMHU JIaBJICHUS BepXa KOJOHHBL YKa3aTh, YeM CIEIAYET JOMOIHUTH
CXeMy JUISl YIydllleHHs KadecTBa AUCTWLINTA. DyHKIMOHAIBHYIO CXeMY aBTOMATH3allK MpOLecca peK-
TH(UKaIMyY pa3paboTaTh  Pa3BEpPHYTHIM CIOCOOOM - Ha 0a3e MUKpOIPOIIECCOPHOTO KOHTPOJUIEPA.
CocTaBUTH MOSCHUTENBHYIO 3aHCKY.
3amanue 2. B BemapHoM anmapare (puc. 10) ocyriecTBisieTcsi HeIpepbIBHOS KOHIICHTPHPOBAHUE 2 T/4
pactBopa NaOH. HauanbHast koHnienTpanus pactsopa 14,1%, koneunas - 24,1% wmacc. Pactop nocry-
IIaeT Ha BBINAPKY C HauaJIbHOW TeMreparypoil, paBHoi Temnieparype 113°C, temmieparypa rperouiero na-
pa 150°C. Pacxon cyxoro HaceieHHoro napa 2970 xr/4.

Hasnenue rpetomero napa 0,49 Mlla (aGconoTHOE). YPOBEHb YIIAPEHHOTO PAacTBOpa B aria-

pare 1400 mm. [TaBienwe B armapare arMochepHoe.

1. [IpegycMoTpeTh aBTOMAaTUYECKHIA KOHTPOJIb CIICAYIOIIMX MTapaMeTpPOB:

a) pacxona pactBopa NaOH Ha ynapusanue 2 1/4:
0) pacxona ynapenHoro pacrsopa 1170 kr/u;
B) pacxojia mapoB pacTBopuTtens 829 kr/4;
r) pacxoma rpetomiero napa 2970 kr/r;
1) TeMIIepaTypsl cBexkero pactsopa 113°C;
e) TEMIIEpaTyphbl yrapeHHoro pacrsopa 127°C;
x) YPOBHS yrapeHHoro pactsopa 150 mm.
TIeps! PACTD OPMT &L S
T eIIIOFOCIAT 3B
g 2
]
Nes
CDeIXMIE PACTBOP JINpeHMLIA PACTBOP
He XCHIIEHTpaIpao i 3

Puc. 10. Ilpunyunuanshas cxema npoyecca 6binapueanis:
1 — kungmuibHUK, 2 — emnapHou annapam

2. TlpeaycMOTpeTh aBTOMATHYECKYO CTAOMITH3AIHIO CIISYOIIX TapaMeTPOB:

a) KOHIIEHTpAIIMK yrapeHHoro pactBopa 24,1% macc;
0) JIABJICHUS B BBIIIAPHOM arIapare;

B) pacxo/ia CBE&KEro pacTBopa Ha KOHIIEHTPALHIO 2 T/4;
r) ypOBHs pacTBopa B anmapare 150 Mm.

Ykazarh, 4eM clietyeT JOMOIHUTh CXEMY ISl YITYyUIlIeHHs TIPOIIeCcca, €r0 TEXHUKO-OYKOHOMHYECKHX TIOKa3a-
Tenelt. DyHKIMOHAIBHYIO CXeMY aBTOMATH3AIIMK TIpoliecca BhITaprBaHUs pa3paboTaTh IBYMS CIIOCOOAMHU.
OYHKIMOHATIBHYIO CXEMY aBTOMATH3aIMHU MPoIiecca pa3padoTaTh pa3BepHYTHIM CIIOCOOOM - Ha Oaze
MHKPOIPOLIECCOPHOTO KOHTpOIUTepa. COCTaBUTH MOSCHUTENBHYIO 3aITHCKY.

3ananue 3. VcxomHas razoBas cMech (puc. 11) momaercs B HIKHIOK 4acTh aOCOPOITMOHHON KOJIOHHBI 2,

9



NPEIBAPUTEIBHO OXJIAXKIAsCh B XOJNOAWIBHUKE 1 10 HYy)KHOM TeMiieparypsl. B BEpXHIOIO 4acTh KOJIOHHBI
noctyrnaer abcopOoeHT. B abcopOIMoHHOM KOJIOHHE TPOMCXOUT TPOIIECC MOTIIOMIEHUS KOMITIOHEHTa Ta30-
BOii cMecu abcopOeHToM. HachiieHHbIi aOCOpOSHT CaMOTEKOM OTBOJIUTCS C YCTAHOBKH.

1)

R4

e soptens
L AMUE—
3
HCX QFHAX 2
:::;“ XTAA 0RO CHUTRND
—>
|
>
T \/ HACHILN EHHLET
X116 OE0 CHTeID abcopbenT

Puc. 11. Ilpunyunuanenas cxema npoyecca abcopbyuu:
1 — xon00uTbHUK, 2 — a6COPOYUORHAA KONOHHA, 3 — Men100OMeHHUK

[IpenycMoTpeTh aBTOMaTUUECKH KOHTPOJIb CEAYIOLIHX 1apaMETPOB:
pacxopa ucxoaHoro abcopoenta GI=200 kr/u;

pacxopa xyaoHocuTens B xonmombHuke 1 G2=1500 kr/u;
TeMIIepaTypbl Bepxa KonoHHsI t1 = 90°C;

TeMIIepaTypbl cepenHbl KoJoHHbI t2 = 100°C;

TEMIIEPATypbl HU3a KOJIOHHHI 13 = 120°C;

TeMneparypbl abcopoenta t4 = 160°C.

IpenycMOTpeTh aBTOMaTHUECKYHO CTaOMIM3AIIMIO CIEAYIOIINX TapaMeTPOB:
JIaBJICHHUS BEpXa KOJIOHHBI (PETYIMPOBATh U CUTHATM3UPOBATH),
pacxozia NCXoIHOI ra3oBoit cmecn G3=300 v/u;

KOHIIeHTparmu usBiekaemoro komnonenra CO 0,1% o06.
TeMITepaTypbl UCXOHOM cmecH tS = 130°C;

YPOBHS HU3a KOJIOHHBI L =2 M.

JloctaTouHo JI1 TapaMeTPOB KOHTPOJISL M aBTOMATHUYECKOTO peryIupoBaHus Jis 3(Q(eKTUB-
HOTO yIpaBJieHus1 mporeccoM abcopOrmm? DyHKIMOHAIGHYIO CXEMYy aBTOMAaTH3allMU Tpoliecca
pa3paboTaTh pa3BEpHYTHIM COCOOOM - Ha 0a3e MUKPOIPOLIECCOPHOTO KOHTposuiepa. COCTaBUTh
TOSICHUTENBHYIO 3aIHCKY.
3ananue 4. B TeruiooOMeHHUKE KOXKYXOTpyouaToro turma (puc. 12) Heobxommo oxyaxaars 1240
M4 a3ota, Haxomserocs nox gasiennem 0,15 MITa, ot 76°C no 31°C. OxJiaskaaromast BOga HMeeT
Temreparypy Bxoza 16°C u HarpeBaetcs B TeriooOMeHHuKe 710 26°C. Pacxox Bozsl 1740 kr/4.
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t1=76°C
—r >

i Boga
F3=16°C

Puc. 12. Koxcyxompy64yametii meniooOMeHHUK

1 TlpemycMOTpeTh aBTOMATHYECKHIA KOHTPOJIB CIIETYIOIINX [TapaMeTpOB:
a) pacxona asota 1240 m%/u;
0) KOJMYeCTBa OXJIXKIAIOIICH BOJIBI,
B) TeMIieparypbl a3ota Ha Bxoze ty=76°C u Bbixofe u3 TerooomeHHuka t, = 31°C;
r) nasneHus azota 0,15 Mlla;
I) TeMIepaTypbl —oxjaxparomeil Boapl Ha Bxoge t3 =.16°C wu BeIXOAE U3  TEIJIO00-
MenHuka U~ 26°C;
€) pacxoja oxjaxnaromiei Bojsl 1740 kr/4.

2. TIpexycMOTpeTh aBTOMAaTUYECKYHO CTAOMIIM3AIIMIO TEMIIEPATYPhI a30Ta Ha BBIXOJIE TEINIOOOMEHHHKA.
Ob6ecrieunTh CUTHAJTM3ALINIO MIPEKPAIICHHS MOIa4H OXJIaKIAFOIIEN BOJIBL
OYHKIMOHATIBHYIO CXEMY aBTOMATH3aIMHU MPOIecca pa3padoTaTh  pa3BEPHYTHIM CIOCOOOM - Ha 0aze
MHKPOMPOIIECCOPHOTO KOHTpOsUiepa. COCTaBUTh MOSCHUTEIILHYIO 3aITUCKY.
3ananme 5. VcxomHas cMech (puc. 13) mocrynaer B peKTU(PUKALMOHHYIO KOJIOHHY | TpeiBapuTeNbHO I0-
JIOTPETON B TEMJIOOOMEHHUKE UCXOAHOW cMecu 4 o TemriepaTypbl t B komoHHe cMech paszensercs Ha
KOMITOHEHTBI. HU3KOKHUIISIIME KOMITOHEHTHI B BUJIE TAPOB YXOMSAT CBEPXY M3 KOJIOHHBI, TIONAIAOT B Jie-
¢iermaTop 2, TJie YaCTUYHO KOHJIEHCUPYIOTCS. YacTh AUCTUIUIATA MOCTOSIHHO MOJAE€TCsl Ha OPOIISHHE
B KOJIOHHY B BUJ€ (hJIerMbI, OCTATOK JAUCTUILIATA yJAISIeTCS C YCTAaHOBKU. B KyO KOJMOHHBI Hempe-
PBIBHO BO3BpalllaeTcsi HEKOTOPOE KOJIWYECTBO KyOOBOTO OCTaTKa, MPOXOJAIIETO UYepe3 KUTATUIIb-
HUK, Ipyras 4acTh OTBOAUTCA.

1 [IpenycMOTpeTh aBTOMaTUYECKU KOHTPOJIb CIEAYIONUX [1apaMeTpOB:
a) pacxona xnagonocurens B nepaermarop G = 300 kr/uq;

0) TEMIIEpaTyphl TEIUIOHOCUTENS B KUISITWIBHUKE t3 = 200°C;

B) ypoBHS ¢iermoBoit emkocTtH L = 1,5 m;

r) KadecTBa IUCTHIIIATA;

1) nepenaja gasiaeHus B kosonue [dp = 0,2 MlTa.

2. [IpeaycMoTpeTh aBTOMaTHYECKYIO CTaOUIIN3AINIO CIeAYIOLUX TapaMeTPOB:
a) moja4yn cMecu Ha yctanoBky G = 1000 kr/y;

0) TeMIepaTypbl Bepxa KosoHHkHI ti = 160°C;

B) JIABJIEHUS B BepxHel yacty KosloHHbI P = 0,3 Ml a;

r) ypOoBHs Ky0a KojoHHBI L = 0,6 M.

2. B ciyuae npekpaliieHust MoJ[aqu XJIaJI0HOCUTEIS B IediierMarop MpeyCMOTPETh CUTHAIM3AINIO. YKa-
3aTh, 4YeM CJIE€IYeT JONOIHUTH CXEMY ISl YAYUIIEHUs KaueCTBa TUCTUILISTA.

OyYHKIMOHATBHYIO CXEMY aBTOMATH3allMH Tpoliecca pa3padboTaTh Pa3BEPHYTBIM CIIOCOOOM -
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Puc. 13. Ilpunyunuanenas cxema npoyecca pekmuuxayuu.
1 — pexmugpuxayuonnan kononna, 2 — deghneemamop, 3 — ¢haezmosas emxocny.
4 — mennoobMenHUK, 5 — KUNIMUNLHUK

Ha 6a3e MUKPOIIPOLIECCOPHOro KOHTpoiepa. COCTaBUTh MOSICHUTENBHYIO 3aITHCKY.

3ananue 6. B emkxocTh 1 HEMPEPHIBHO MOIAIOTCS KMCIIBIE CTOUHBIE BOJIBI IPOU3BO/ICTBA C LIENBIO UX
HeWTpamm3aiuu 10 BemnurHbl pH=7 u panbHeimero copoca B kananuzamuio (puc. 14). Heitrpamuzarmst
OCYIIECTBIISICTCS IIEJIOYHBIM PACTBOPOM ITOCTOSIHHOM KOHIICHTparyy. [lojaua CTOYHBIX BO M KX KUCIIOT-
HOCTh II€PEMEHHBI, TIO3TOMY PallMOHAIBHO MCIIOIB30BATh IS YIPABICHUS CMEIICHUEM PETYIISITOP COOT-
HOILICHHS PACXOJI0B CTOYHBIX BOJI H IIEJIOYHOTO PACTBOPA C KOPPEKIMEN 3TOTO COOTHOIICHUSI TIO0 KUCIIOTHO-
CTH CTOYHBIX BOJI.
J1ns1 oriepaTUBHOTO yIIpaBJeHHs MPOLIECCOM CMEIICHUS U MOJICUeTa TEXHUKO-9KOHOMHYECKHX MoKa3aresnen
ClieyeT KOHTPOJIMPOBATh KUCIOTHOCTh CTOYHBIX BOJ U MX KOJMYECTBO, KOHIIEHTPALIMIO LIETIOYHOTO pac-
TBOpa U €r0 Pacxoll, ypOBEHb KHUIKOCTU B CMECUTENIE M 3aTpaThl SHEPIMU HA PadOTy MPUBO/AA MEIIATKH.
OTKJIOHEHUE KUCIOTHOCTH CTOYHBIX BOJ OT pH=7 clienyeT CHrHAMM3UpOBaTh, OTHOBPEMEHHO IpeKpaIias
cOpOC CTOYHBIX BOJ M HAIPABIISS UX B aBAPHIHYIO €MKOCTb IS IOTIONHUTENBbHOM 00paboTku. CurHaimm3a-
MU TIOZJIEXKUT U TIPEBBIIIIEHUE BEPXHETO YPOBHS B CMECHTEJE.
OYHKIMOHATIBHYIO CXEMY aBTOMATH3aIMHU MpoIiecca pa3padoTaTh pa3BepHYTHIM CIIOCOOOM - Ha Oaze
MHKPOIIPOIIECCOPHOTO KOHTpoJuiepa. COCTaBUTH MOSICHUTENBHYFO 3aITUCKY.
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Puc. 14. Cxema npoyecca cMeuwlenus Huoxocmeu:
1 — emxocmy, 2 — Mewanka

3ananue 7. B koxyxoTpyOuarslii TemsiooOMeHHUK (puc, 15) 1 oxnaxaeHus nocTynaer nupo-
ra3 coctaa: Ho - 23,3; CH4 - 42,9; C-tH» - 25,5; C3HO0 - 8,3% 00. Pacxon nuporasza Ha oxJiaxe-
Hue 350 M3/4, thas = 30°C, tkoHcan = 0°C. JlaBienue nuporasza 0,6 Mlla. XnagoareHToM sIBJIsieTCS
TOT K€ ras, MoJi TeM K€ JIaBJICHUEM, HO C TemIieparypoii, umenstomeics ot -30°C mo +20°C.
Pacxon xnagoareHTa He KOHTPOJIHUPYETCS.

1. IlpenycMoTpeTh aBTOMaTHYECKUI KOHTPOJIb CICAYIOIINX MapaMeTPOB:

a) pacxoza muporasa 350 m3/t;

0) cocraBa muporasa;

B) TeMIlepaTypsl MHporasa, ImocTynammero Ha oxjuaxiaeHue tHas=30°C; Ha  BbIXOJE
13 TeII000MeHHHKA tkoHess=0°C,;

r) naenenus nuporasa 0,6 MIla;

) TemmepaTypbl xnagoareHta Ha Bxoge t = -30°C u Ha BBIXOJE U3 TEINIOOOMEHHH
kat=+20°C;
IMpPOTas- XA GO ATSHT
?t=+20°C
mpas,,
tuaw=30°C|
HpOras,
trweac=(°C
s

T IRIPar &-XHAOArEHT
t==-30°C

Puc. 15. Koocyxompy6uamuiii mennoobmennux

2. TlpemycMoTpeTh aBTOMATHUYECKYIO CTAOMIIH3AIUIO CICTYIONIUX TapaMeTPOB:

13



a) TEMITePATyPhI IIUPOra3a Ha BHIXOJIE U3 TEII000OMEHHHKA | xonedH -~ 0°C;
0) pacxosa MIpora3a Ha oXJaxaeHnu 350 M3/u.
3.00ecreunTh 3BYKOBYIO CHUTHAJM3alMI0 MpEKpallleHUs [oJauyd [uporasa Ha OX-
JaXIEHHUE.
OyHKIMOHATBHYIO CXEMY aBTOMAaTH3allMK Ipoliecca pa3padoTaThb pa3BepHYTHIM CHOCOOOM -
Ha 6a3e MUKPOITPOLIECCOPHOro KOHTpoIwiepa. COCTaBUTh MOSCHUTENBHYIO 3aIHCKY.
3amanue 8. B BemapHOM ammapare (puc. 16) ocyIecTBIsieTcs: HeMpepbIBHOE KOHIIEHTPUPOBAHUE 2,5 T/4
pactBopa NaOH. Hauanbhas xoHueHTpanus pactBopa 14,1% wmacc, koneunas 24,1% wmae. PactBop mo-
CTyIaeT Ha BBHINAPKy ¢ HavalbHOU Temmieparypoit 20°C.' Pacxon mapoB pactBoputens (Boabl) 829 Kr/d,
TeMIiepaTypa KureHus ynapeHoro pactsopa 113°C, temmneparypa rpetomero napa 150°C. Pacxox cyxoro

HaceieHHoro mapa 3300 kr/4.
Hapnenue rperomero mapa 0,49 MIla YpoBens ymapersor pactsopa B ammapare /00 mm.
Hasnenue B annnapate 0,08 MIla.

1. [IpegycMoTpeTh aBTOMaTUYECKU KOHTPOJIb CIICAYIOIIMX MTapaMeTPOB:

a) pacxojia pacTBopa Ha ynapuBaHue 2 T/4;

0) pacxona ynapenHoro pactsopa 1600 kr/u;
B) pacxojia mapoB pacTBoputens 829 Kr/4;

r) pacxona rpetomiero mapa 3300 kr/d;

) TeMIieparypbl cBexxero pactsopa 20°C;

e) TeMITepaTyphbl yrapeHHoro pactsopa 113°C;

x) Temiieparypsl TeroHocurenst 150°C;
3) napienus rpetorero napa 0,49 MITa.

TeINOHO CHUT eIk A
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'.
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Ha KOHIIeNTDAIMIC "

Puc. 16. [Ipunyunuansras cxema npoyecca 8uinapueanua;
1 — kungmunonux, 2 - genaproi annapam

OyHKIMOHATBHYIO CXEMY aBTOMATHU3allUK Ipoliecca pa3paboTaTh pa3BEPHYTBIM CIIOCOOOM -
Ha 0a3e MUKpPOIPOIIECCOPHOTO KOHTpoIuiepa. COCTaBUTh NOSICHUTENBHYIO 3aIHCKY.
3aganme 9. VcxonHas cMech MOCTyHaeT B peKTU(UKAMOHHYIO KoJoHHY 1 (puc. 17), npensapu-
TEJIbHO MOJOTPETOM B TETUIOOOMEHHHKE JI0 TeMriepatypsl t ucxoHoi cmecH 4. B konoHHe cMech pazzens-
€Tcsl Ha KOMIIOHEHTBI. HU3KOKUIISAIIHE KOMIIOHEHTHI B BUZIE NTAPOB YXOJST CBEPXY U3 KOJIOHHBI, ONAJA0T B
neduierMarop 2, rie YaCTUIHO KOHIACHCUPYHOTCSL.

YacTb AMCTUILIATA TIOCTOSIHHO MOAETCS HA OPOILICHUE B KOJIOHHY B BUJIE (MJIETMBI, OCTATOK JJUCTHII-
JIATa YAIAeTCsl C yCTAaHOBKH. B KyO KOJIOHHBI HENIPEPBIBHO BO3BPAILAETCS] HEKOTOPOE KOJIMUECTBO KYOOBO-
IO OCTaTKa, MMPOXOIAIIET0 YEPE3 KUMATHIBHUK, Ipyrasi 4aCTb OTBOIUTCS.
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Puc. 17. Ipunyunuanoras cxema npoyecca pexmupuxayuu:
1 — pexmuchuxayuonnas xonouna, 2 — degpnezmamap,
3 — ghneamosan emxocms, 4 — menioobMEHHUK, 5 — KUNAMUTbHUK

1. IlpexycMoTpeTh aBTOMaTHYECKUI KOHTPOJIb CIIETYIOIIMX MTapaMeTPOB:

B)
r)

pacxojia HIcXoHOM cMecu Ha yctaHoBKy G = 1000 kr/u;

TeMIIepaTyphbl TEIUIOHOCUTENA B TeruioooMeHHuK t3 = 100°C;

TeMIIepaTypbl Bepxa KosnoHHsI t] = 60°C;

YpOBHsI Ky0a KOJIOHHBI L = 1,5 M;

KadecTBa KyOOBOTO OCTaTKa (IEIEBOM TIPOJTYKT).

[penycMOTpeTh aBTOMaTHYECKYHO CTaOMIM3AINIO CIICAYIOIINX MTapaMeTPOB:
TeMIIepaTypbl Ha KOHTPOJIbHOU Taperike KosoHHbI t = 80°C;

naBJeHus B Bepxy KosioHHbI P = 0,3 MITa;

ypoBHs ierMoBoi eMkocTu L= 1,5 m;

pacxojia TerIoHOCUTeNs B KUISATHIBHUK G = 1600 Kr/4.

2. O0ecrieunTh 3BYKOBYIO U CBETOBYIO CUTHATIM3AIIMIO MA/ICHUS] TEMIIEPaTyphl Bepxa peKTU(HUKAIH-
OHHOM  KOJIOHHBI
YIIyYLIEHUS KQueCTBa LEJIEBOTO IMPOAYKTA.

DyHKIMOHATBHYIO CXEMY aBTOMAaTH3allMU Tpoliecca peKTU(UKAKU pa3paboTaTh pPa3BEePHYTHIM

Hiwke 55°C.  VYkaxure, dYeM cleAyeT JONOJHUTb  CXeMy  JUIS

CrocoOoM - Ha 0a3e MUKPOMIPOIIECCOPHOTO KOHTposuiepa. COCTaBUTh MOSICHUTEITLHYIO 3aITUCKY.

3ananme 10. B OapabGannyto cymmiky (puc. 18) nmomaercs chlilydrii yabTpaMapyH ¢ Ha4yaJbHOW BIIAXKHO-
crbio 28%. Koneunast BnaskHocTh ynbTpamapusa 0,5% macc. B kadecTBe TomvBa UCIONIb3YeTCs IPUPOI-
HBIi Ta3, pacxoj] TorumBa 2760 M>/4, Ko3(hGUIMEHT H30BITKa BO3TyXa B TONKE paBeH 4,82 (CpeHss TeMe-
parypa B cymmike - 300°C), temneparypa ra3oB Ha Bxojie B Oapaban 500°C, Ha BbIxozae u3 OGapabaHa

100°C. AbconroTHOE 1aBIeHHe B CMECUTENIBHON Kamepe cyrniku 93,3 kl1a.
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Puc. 18. [TpunyunuanvHas cxema npoyecca Cywku.
| — monka, 2 — cMecumenvras xamepa, 3 — b6apaban, 4 — 6eRMUIAMOP;
5 — yuxnou, 6 — Bynxep, 7 — Qozamop, 8 — anekmpodeuzamens bapabana

OyYHKIMOHATBHYIO CXeMY aBTOMAaTH3aIMH poliecca pa3padoTaTh pa3BEepHYTHIM CHOCOOOM -
Ha 0a3e MUKpPOIPOIIECCOPHOTO KOHTpoIuiepa. COCTaBUTH MOSICHUTEBHYIO 3aIIHCKY.
3ananue 11. B xursiiem croe (prc. 20) mporu3BOIUTCS CYIIKA YaCTUL TPAHYIMPOBAHHOTO CEJIMKAresisi OT
HavalbHOM BlakHOCTH 30% Mae. 10 koHeuHo 5% mae. CylIiiIbHBIN areHT - BO3IyX, TeMIieparypa Bo3Iy-
xa Ha Bbixoze u3 Tonku 150°C. B Tornke mporcxoauT cropaHie IpupoIHOro ra3000pa3Horo TOIUIMBA, Pac-
xon1 TorumBa 550 M>/4. KoahdurmenT u30bITka Bo3myxa B Tonke 4. Temmneparypa B3BerenHoro cios 98°C;
BbIcOTa CIost 445 mm, cortpotuBiieHus cinost Ap=2,6 kl1a. JlaBnenue B BepxHelt yactu cymriky 0,38 MITa.

1 IIpemycmotpetsb ABTOMaTHYECKHI KOHTPOJIb BCEX apaMeTpoB TEXHOJIOTHYECKO
TO Tporecca.

2.CrabummsnupoBathb BJIQXKHOCTb CeJIMKaress Ha BBIXOJIE u3 CYILIAJIKHL.
OyYHKIMOHATBHYIO CXEMY aBTOMATH3allMK Tpoliecca pa3padboTaTh pa3sBEpHYTBIM CIIOCOOOM - Ha Oase

MHKPOIPOLIECCOPHOTO KOHTpOoIuIepa. COCTaBUTH MOSCHUTENBHYIO 3aIIUCKY.
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Puc. 20. IIpunyunuaivbHas cxema npoyecca CyuiKu.
1 — cywunka, 2 — kunsawuii cnod, 3 — pewemxa, 4 — monka,
5 — npomexcymounuwiii 6yrxep, 6 — numamenu, 7 — 3nexmpoosuzament, 8 — yuxaou
3ananme 12. B orcroifHMK mojmaeTcs cycreH3usl i u3BjiedeHus TBepaon (asel u3 sxuakoctu. [lokaza-
Tenb 3P(EKTHBHOCTH TpOIecca - KOHIIEHTpAIs TBepAoi (ha3bl B OCBETIIEHHOM >KUAKOCTH (MyTHOCTB
pactBopa). Llenb ympaBneHus - MakcUMallbHOE H3BIieYeHHE TBEpAOW (pa3pl. YPOBEHb CYCHEH3HU B OT-
CTOMHHKE HEOOXOIMMO TIOIICP’KUBATh TIOCTOSIHHBIM BO M30€KaHHUE TIEpETUBA 13 anmapara. B oTcToliHuke
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CIVINTHEAA CYCICHIKA

Puc. 21. Hpunyunuanenas cxema npoyecca omcmausanua.
1 — omcmounux, 2 — nepenugroe ycmpoicmso, 3 — mewanka

1. [IpexycMOTpeTh aBTOMATHUECKHI KOHTPOJIb CICTYIOIINX TapaMeTPOB:
a) pacxoja UCXOIHOU CYCIICH3UH,
0) pacxoja OCBETICHHON KUJIKOCTH;
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B) MYTHOCTH OCBETJIECHHOM KUJKOCTH;

r) ypOBHsI paszzena ¢as.
2. [IpenycMOTpeTh aBTOMAaTHYECKYIO CTA0OMIM3AINIO CIIEIYIONIUX [1apaMeTPOB:
a) pacxojia UCXOAHOM CYCIIEH3HUU;

0) TpaHuUIIbI pasnena ¢as.
OYHKIIMOHATBHYIO CXEMY aBTOMATH3AIIMH Tpoliecca pa3padoTaTh Pa3BEpPHYTHIM CIIOCOOOM - Ha 0aze
MHKPOIIPOLIECCOPHOTO KOHTpoJuiepa. COCTaBUTD MOSCHUTEIBHYIO 3aITUCKY.
3apanue 13. B xpuctamumzaTop HenpepsIBHOTO AeicTBus (puc. 22) mocrynaer 5000 Kr/4 BogHoro pac-
tBopa NaOH npu temneparype 90°C ¢ HadabHOI KOoHLEHTparmel 57,6% Mae. PacTBop B kprcTamm3arope
oxnaxkaaercs 1o t = 40°G, KoHLIEHTpaIws P 3TOM CHIKaercs 10 51,1% mae. Pacxon MaTodHOro pacTBo-
pa 822 kr/4; Temmneparypa B Kpuctammsatope 65°C, KpUCTALUTH3aTOp OXJIAKIACTCS BOJIOW C TEMITepaTy-
poit Bxoaa -15°C, Beixoma - 20°C. Pacxon Boabl 22 T/4, uncio oboporoB memankd 160 o6 ./muH, co-
neprkanue mpumeceit B pactBope NaOH cunrtath MoCTOSIHHBIM.
1. TIpemycMOTpeTh ABTOMATHYECKUI KOHTPOJIb CIICTYIOIINX TAPaMETPOB:

a) TemriepaTypsl BogHoro pactsopa NaOH 90°C;

0) TeMIiepaTypbl MaTouHoro pactsopa 40°C;

B) TeMIIepaTypbl XJIAMOHOCUTENS Ha BxoJie Kpuctayumzaropa 15°C, na Bexone 20°C;
r) pacxopa pactBopa Ha kpuctaumanuio 5000 kr/u;

1) pacxojia MaTo4HOro pactBopa 822 Kr/u;

e) KOJIMYECTBA XJIaJJOHOCUTEIIS;

K) pacxoja XyiaoHocuTens 22 1/4;

3) YPOBHS pacTBOpa B KpUCTaUTU3aTrope 2,4 M;

1) yrcia 00opotoB Memaiku 160 06./MuH.
2.. IIpenycMOTpeTh aBTOMATHYECKYHO CTAOMITH3AIMIO CIICAYIOLINX TaPaMETPOB:

a) TemIiepaTypsl B anmapare 65°C;
0) pacxona pactBopa Ha kpuctammzaiuio 5000 kr/4;
B) ypoBHs pactBopa L =24 m.
3. [IpenycmoTpetsb CUTHATM3AIINIO OTKJIIOHEHHUSI ~ TEeMIIepaTyphbl B KPUCTAJTH3aTOpe

oT 3amaHHOM. OOOCHOBaTh  3aBUCHMMOCTh  MOKazaTenst A()GEKTUBHOCTM  KPUCTALIM3ALMU  OT
TEXHOJIOTMYECKUX [TapaMeTPOB YCTAaHOBKH.

DyHKIMOHATBHYIO CXEMY aBTOMATH3allUHM Ipoliecca pa3paboTaTh Pa3BEpHYTBIM CIIOCOOOM -
Ha 0a3e MUKpPOIPOIIECCOPHOTO KOHTpoIuTepa. COCTaBUTH MOSICHUTENBHYIO 3aIIHCKY.
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Puc. 22. lIpunyunuanvHas cxema npoyecca KPUCMAanu3ayuu:
1 —~ kpucmanausamop, 2 — mewanka

3amanue 14. 3arps3HeHHbIA a3 MOCTyMaeT B pyKaBHble (GUILTPHI (pUC. 23) U OUMIAETCS OT
BPEIHBIX BEeUIeCTB. TBep/pIe BEIIECTBA OCENAIOT Ha (IIIBTPax M CO3AAIOT nepenay qaBieHuid AP.
[Ipu nocTIKeHNH MaKCUMAIBHOTO TIeperaia JaBICHUS PETYJIATOPhI BbIIAIOT CUTHAIIBI HA KIIAMAHBI,
YCTaHOBJICHHBIE Ha MAarMCTPAJISIX CKATOro Bo3Ayxa. KiamaHbl OTKpPBIBAIOTCS, HMITYJIBCHI CKATOrO
BO3JlyXa Yepe3 COIlUia MOCTYNAlT B pykKaBa U 1eOpMHUPYIOT TKaHb, COMBAsk IPH STOM MbUIb. Pere-
Hepalys TKaH! IPOUCXOIUT /10 JOCTHXKEHHS MUHUMAIILHOTO TIEpEria ia JaBJICHHS.
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Puc. 23. Cxema npoyecca Qurbmpoeanus 2a306b6iX CUCTREM
1 — xopnyc gunempa, 2 — pyxasa, 3 — conna uMnyIbCHOU NPOOYBKY, 4 — uiHex

OyHKIMOHATBHYIO CXeMY aBTOMATHU3alIMH Ipoliecca pa3paboTaTh Pa3BEpHYTHIM CIIOCOOOM
Ha 0a3e MUKpPOIPOIIECCOPHOTO KOHTpoITepa. COCTaBUTH OSICHUTEBHYIO 3aITHCKY.

Kpurtepun onenkn

[Ipu olieHKe pe3ynbTaToOB BHIMOIHEHHS] KOHTPOJIBLHON paboThl B paMKax AUCUUILINHBL «Cpen-
CTBA U3MEPEHUS U YIIPABIEHUs IIapaMeTpaMU TEXHOJIOIMYECKOT0 MIPOLIECCa» HUCIOJIb3YEeTCs PEUTHH-
roBasi cuctema. CorylacHO peHTHHIOBOM CHUCTEME OIIEHKa pPe3y/IbTaTOB BBINOJIHEHUS KOHTPOJIBHOMN
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paboThl popMUpPYET TeKyIIHid pedTHHr R™ . MakcumallbHOE 3HaUCHUE OIICHKU KOHTPOJIBHOU pado-
ThI paBHO 20 6. KoHTponbHast paboTa cuMTaeTcsi CIaHHOM, €CIM CTYJSHT IOJIYYnI 3a Hee He MeHee —
126.

Kputepun onieHKu npecTaBiIeHbl B Ta0JI.

Kputepuu ouenkun KosmmuecTBo 6a/110B
KoppeKTHOCTD BBINOJHEHHS 3aJaHUI 4-7
[TpaBHIIBHOCTH MOTYYEHHBIX PE3YJIbTAaTOB 4-7
Odopmiienne otyera 2-3
CBOEBPEMEHHOCThH CJIaYl KOHTPOJBHON pabOTHI 1-3
UTOI'O 12-20
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MunmcTepcTBO HayKu U BhIcLIero oopasoBanus Poccuiickoit deaepanuu
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

Daxynremem Unpopmayuonnvlx mexroao2uil

Kageopa Ungopmayuonusix cucmem u mexunonocuil

Hanpagsnenue noarorosku: 18.03.01 Xumuueckasi TEXHOJIOTUS
[Tpodune: Xumuueckas TEXHOJIOIHUS OPraHUYECKUX BEIIECTB, XUMUYECKas TEXHOJIOTHUS TPUPOTHBIX
HSHEPTrOHOCUTENICH U YTIIEPOJIHBIX MAaTEPUaIOB

JK3aMeHANHOHHbIE BOIIPOCHI
no aucuuniaude Cpe/cTBa U3MEPEHUS U YIIPABICHHUS [apaMeTpaMu TEXHOJIOTUYECKOTo Mpoliecca

1. TocymapctBeHHas cucTtemMa MpuOOPOB: BBICICHNE YCTPOUCTB MO () YHKIIMOHAIEHBIM IPU3HAKAM.

2. V3mepeHue KoIM4yecTBa M pacxoja >KUIAKOCTH, Ta3a U Iapa: OCHOBHBIE ONpEeAETICHUs; 00bEMHBIE
CYETYHUKU; CKOPOCTHBIE CYETUHKH.

3. HopmupoBaHue METPOJIOTHYECKUX XapaKTEPUCTUK CPEACTB U3MEPEHUS U aBTOMATU3AI1H .

4. Yrenue QpyHKIIMOHAIEHON CXEMBI.

5. HHpopmanoHHO — U3MepUTENbHAs CHCTEMA.

6. TumoBbie CHCTEMBI aBTOMAaTHUECKOTO KOHTPOJISI i PETYIHPOBaHUs (YIIPABICHHUSA).

1. CrpykTypHbIE CXEMbl U3MEPUTEIbHBIX YCTPOHCTB.

2. V3mepeHne pacxojia METOIOM TIEPEMEHHOTO Tepernaza naBienus. Pacuer nuadpparmel. Kamepnsie

u OeckamepHble 1uadparmbl. MapKUpoOBKa.

3. M3mepenue KOIMYECTBA U Pacxo/ia )KUIKOCTH, Ta3a U rapa: o0IIre CBEeICHHs; U3MEPEHHE PacXxoaa
METO/I0M ITOCTOSTHHOT'O Tiepenaja JaBieHus; 3IeKTPOMAarHUTHbIE (MHIYKIIMOHHBIE) PACXOOMEPHI.

4. Nsmepenue BaaxHoctu. O0mme nonoxxkenus. Kinaccudukarusi.

5. Buzapl Texnuueckux miaMmepenuit: Ilpubopsl u npeobpazoBarenu Ui U3MEPEHUs TEMIIEpaTyphl.
O6mue nonoxenus. Temneparypuble mkanel. Knaccuduxanus. Tepmomerps! pacmupenus. Mano-
METPUUYECKUE TEPMOMETPHI.

6. Bumael TexHunueckux u3MepeHuid. Mi3mepenue temreparypbl: TepMoaIeKTpuIecKkue mpeodpazoBa-
tenu (TOID). I'pagynposku TIII.

7. Bunpl TexHuueckux usMepenuil. Miamepenue temneparypsl: BriaroueHne TpeTbero npoBOIHUKA B
nens TOII. TTonpaBka Ha Temneparypy cBoOoaHbIX KOHIIOB TOII.

8. Msmepenwne temneparypsl: Tepmonpeodpazosarenu conporusienus (TC). I'pagyuposku TC.

9. IloTeHIMOMETPUUYECKUI METO ] U3MEPEHUS TEMIIEPATyPhI.

10. KonTpons naBieHus, pa3psHKeHUs W pasHOCTH naieHui. Obmme nonoxenus. Kmaccuduka-
us. luddepennunansusie MaHoMeTpsl. [IpeoOpa3oBarenn naBaeHUs HIEKTPUUECKHE.

11. H3mepeHue KOIUYECTBA U PACX0Jia )KUJKOCTH, raza U napa: MaccoBbie pacxomomepsl. YacToT-
HBIE, YIBTPa3BYKOBBIE PACXOIOMEPHI.

12. H3mepeHme pacxoja METOIOM IepeMEHHOTro Tepenana naBieHus. Pacuer mmadparmer. Ka-
MepHBbIe U OeckamepHble Auadparmbl. MapKUpoBKa.

13. Omnpenenenne CBOWCTB M COCTaBa BEIIECTB. XapaKTEPUCTHKU aHATIH3aTOPOB B XpoMaTorpados.
14.  Xpomartorpadsl. CoctaB u pabota xpomaTtorpada.

15. U3MmepeHue ypoBHS KUIKUX M CHITyYUX BEIIECTB: OOIIKE MOHATHS, KiIaccuduKaius ypoBHE-
MEPOB.

16. OmnpenerneHne CBOWCTB M cOCTaBa BemiecTB. [IpuOOpPHI I ONpeesieHns cocTaBa B (DU3HKO-
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XUMHUYECKHX CBOMCTB BemlecTB. AHanu3aropsl. Kiaccupukanms. @uzndyeckue ra3oaHain3aTophl.

17. Wsmepenue miotHoctu. O0mue monoxxenus. BecoBwie, ruapocTaTHYECKHE, PATUON30TOIHEIE,
BUOpPAIMOHHBIC TUIOTHOMEPHI. B3aMMOCBS3h H3MEPEHUS IIIOTHOCTH C APYTUMU TTapaMeTPaMU.

18. MWsmepenue Biaaxknoctu. O6mme nonoxkenus. Knaccupukanus. [Icuxpomerpuyeckuii MeTo,
METO] TOYKU POCHI, COPOIIMOHHBIA METO/I.

Kpurtepuu ouenku: MakcuMaibHOE 3HaY€HUE SK3aMEHAIIMOHHOTO peiThHra paBHo 40 Oan-
JaM, a MUHUMalIbHOE - 24. B KauecTBe KpUTEpHEB BBIOPAHbI CIEAYIONIUE!

Bomnpoc ban
DK3aMeHaIMoHHbIH Borpoc Ne 1 8-13
-TeOpeTHUYECKast YacTh (PUHIIMIIBI 1 METO/Ibl U3MEPEHUS ) 2-3
-YCTPOMCTBO U3MEPUTEILHOTO IPeodpazoBaTelIs 3-5
-IIPUHIINT ICHCTBHSI N3MEPHUTEIBHOTO MPeoOpa3oBaTesi 3-5
DK3aMeHaIMOHHBIH Borpoc Ne 2 8-13
-TeOpEeTHUYECKas 4YacTh (PUHIIMIIBI 1 METOIbl U3MEPEHUS ) 2-3
-YCTPOMCTBO U3MEPUTEIILHOTO TIPeoOpazoBaTeIIs 3-5
-IIPUHIIMT ICHCTBYSI U3MEPUTEIBHOTO MPe0Opa3oBaTessi 3-5
DK3aMeHaIMOHHBINA Boripoc Ne 3 8-14
-TeOpETHUYECKas 4YacTh 2-4
-ONHMCAaHNE U3MEPUTEIHHOTO/PETYIHPYIONIET0 KOHTYpa min KoHTypa [1A3 6-10
UTOT'O 24-40
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Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepannn
HuxHexkaMCKUil XUMHMKO-TEXHOJIOTHYeCKUl HHCTUTYT (puima) ¢geaepajbHOro

rocyiapCcrBeHHOT0 6]0[[)KeTHOFO 06pa30BaTeJ’le0F0 YUpeKaACeHUd BbICHICTO 06pa303afmﬂ

«Ka3aHckuii HAIMOHAJILHBIH MCCJIE0BATEIbCKUI TEXHOJIOTMYECKUd YHUBEPCUTET)

Daxynremem Unpopmayuonnvlx mexnoao2uil

Kageopa Ungopmayuonnsix cucmem u mexunonocuil

Hanpagsnenue noarorosku: 18.03.01 Xumuueckasi TEXHOJIOTUS
[Tpoduns: Xumuueckas TEXHOJIOTHUS OPraHUYECKUX BEIIECTB, XUMUYECKas TEXHOJIOTHUS TPUPOTHBIX
HHEPrOHOCUTENICH U YTIIEPOJIHBIX MAaTEPUAIOB

KoMnieKT TeCTOBBIX 3aJaHUi

IO JUCLMIIIIMHE «CpencTBa M3MEpPSHUA U VIIPABJICHHS TapaMeTpaMU TEXHOJIOTHYECKOT0 MPOIIeccay

1)
2)
3)
4)
5)

1)
2)
3)
4)

1)
2)
3)
4)
5)

1)
2)
3)
4)

1)
2)
3)
4)

1)

Bapuant Nel

Yacth 1. 3aganue ¢ BLIOOPOM HECKOJLKUX BEPHbIX OTBETOB

U3 npeonooicennvix 6apuanmos omeemos evlbepume HecKOIbKO 8EPHBIX.
1.1. Kakue THITBI CUTHAJIOB SIBJISIIOTCS. YHU(UITUPOBAHHBIMH |

0+5 MA,;

0+4 kI

2+-8 kl'L;

0+20 B;

0+20 mMB.

1.2. Ykaxkute BUIbI KOHCTPYKTUBHOTO MCIIOIHEHHUS CPEICTB H3MEPEHHIA:
HOPMAaJIbHOE,

yJlapO3allUIIeHHOE;

MCKPO3aIIHIICHHOE;

B3pBIBO3AIIUIICHHOE;

1.3. CucreMbl aBTOMaTH4ECKOr0 KOHTPOJIS TIOAPa3IEISIOTCs Ha!
MECTHBIE,

OecTpOBOIHEIE;

MIPOBOJTHBIE,

JUCTAaHIIMOHHBIE,

TEJIEN3MEPUTEIBHBIE;

1.4. PaznuyaroT cienyronue KOHTYpbI:

KOHTYp KOHTPOJIS;

KOHTYp PeryJIHpOBaHUs;

koHTYp [1A3;

koHTyp PCVY;

1.5. K nedopmaiinoHHBIM TEpPMOMETPAM OTHOCSITCSL:
OMMeTaIITMUECKHE;

€MKOCTHBIE,

OUPOMETPUUYECKHE;

TIIATOMETPUIECKHE,

1.6. Equnauiibl u3MepeHus JaBIeHUS:
I1a;
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2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

Krc/cM2;

Krc/cm3;

Oap;

1.7. Tlo Buny uzmepsiemoro nasienus CU nmoapasnensior Ha:
BaKyyMMETpBHI;

IaTYMKH JABJICHUS,

TATOMEPBI;

nuddepeHnaIbHbIe MAHOMETPHI;

1.8. Paznuyarot cneayromnue Tumbl YD JaTYNKOB TaBICHUS:
bE30;

TEH30;

KBaJpa;

€MKOCTHEIC;

1.9. Enunuiiel uamMepeHust 00beMHOT0 pacxo/a:

T/,

KI/C;

M3/4;

a/c;

1.10. Pa3znu4aroT CiIeIyrOIIHe TUIBI PACXOJI0OMEPOB:
yIbTPa3BYKOBBIE;

MOCTOSTHHOTO TIeperajia JaBJICHHUS,

MAacCCOBBIE,

THIPOCTATUICCKHUC;

Yacts I1. 3amanue ¢ BLIOOPOM 0JTHOT0 BEPHOI'0 OTBETA

) MMPECAJIOKCHHBIX BAPUAHTOB OTBCTOB BI>I6epI/ITe TOJIBKO OJNH BepHBII\/JI BapHaHT.

2.1. Tlo pomy »Hepruu, HCIOJB3YeMOH B KayecTBe HOCHTENS MH(OpMAIMH TPH Tepenave

curHanos, ycrpoiicrsa I'CII nensarcs Ha:

1) snekTpuyeckue, MHEBMATHUECKHE, THIPABIHMYCCKHUE;
2) anexTpuuecKue, OECIPOBOAHBIC, THAPABINICCKHE;
3) mHEeBMaTHYeCKHe, THIPaBINICCKHUE;

1)
2)
3)
1)
2)
3)
1)

2)
3)

2.2. Beibepure npaBuibHOe onpenenenue. [luanazon usmepenuit CU sro:

00yacTh 3HaYEHUH BEIWYUHBI, B MPEJiesiax KOTOPO HOPMHUPOBAHBI I0IyCKAEMbIE TOTPELIHO-
ctu CU;

o0JacTh 3HaU€HUH BEIMUYUHBL, B Ipeaenax koropoit CY nMeeT MUHMMAaIbHYIO TOTPEIIHOCTb;
001acTh 3HaYEHUH BEIMYMHBI, B Ipezenax kotopoil CU BeljaeT BHIXOAHOM CUTHAI O pe3yiib-
TaTax U3MEpPEHNH;

2.3. Beibepure npaBuibHOE onpenenenue. Jlatuuk 31o:

KOHCTPYKTUBHO 000COOJIEHHBIN NMEepBUYHBINA MPpeoOpa3oBareib, OT KOTOPOro MOCTYMAIOT W3-
MEPUTENBbHBIE CUTHAIIBI,

M3MEPUTENbHBIN Npeo0pa3oBaTeb, Ha KOTOPBIM HENOCPEACTBEHHO BO3ECHCTBYET H3Mepsie-
Masi BEJIMUNHA;

4acTh U3MEPUTEIBHOIO MpeoOpa3oBaTessi B U3MEPUTENbHOM 1eNH, BOCTIPUHUMAIOIIAs BXO/I-
HOM U3MEpPUTEIIbHBIN CUTHAI,;

2.4. AGcomoTHAs TOTPENTHOCTD U3MEPEHHS ITO:

[IOTPELIHOCTh U3MEPEHUS, BEIPAKEHHAS B €IMHULIAX U3MEPSIEMOU BEJIMYUHBIL;

pa3HOCTh MeXAy nokazaHusasMu CH 1 HICTUHHBIM 3HaYEHUEM U3MEPSAEMON BEJINYUHBI;
pa3HOCTh MexAay nokazaHusiMu CH 1M MCTHHHBIM 3HAUEHHEM M3MEPSEMON BEIMYMHBI, BbIpa-
KeHHas B %o;
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1)
2)
3)

1)

2)

3)

1)
2)
3)
1)
2)
3)

1)
2)

3)
1)

2)
3)

2.5. B xakux eIMHULIAX U3MEPEHUS BbIpaXkaeTcs IpUBEACHHas norpemsocts CU:
a0COTIOTHBIE €IMHULIBI U3MEPSIEMOI BEIMYMHBL;

B 3aBUCUMOCTH OT pelIacMou 3a1auy;

%,;

2.6. Iloeepka CH:

YCTaHOBJICHHE OPraHOM TOCYJAapCTBEHHON MeETpOJIoruueckoi ciyxObl mpuronnoctu CHU k
IIPUMEHEHHUIO Ha OCHOBAHMM JKCIIEPUMEHTAIIBHO ONPEACIIAEMBIX METPOJIOTHYECKUX XapaKTe-
PHUCTHK U MOATBEPKICHUS UX COOTBETCTBUS 00s13aTEIbHBIM TPEOOBAHUSM;

YCTaHOBJICHHME OPraHOM TOCYAApCTBEHHOM METpoJjornyeckor cimyx0bl mpurogHoctu CU x
IIPUMEHEHHNIO Ha OCHOBAHMM SKCIIEPUMEHTAIIBHO ONPEAEIIIEMbIX METPOJIOTMYECKUX XapaKTe-
PHUCTHK;

ycTaHoBieHHE NMPUrogHocTd CU Kk MPpUMEHEHHIO Ha OCHOBAaHUU SKCIEPUMEHTAIIBHO OIpese-
JSIEMBIX METPOJIOTHYECKHX XapPaKTEPUCTUK M MOATBEPIKICHUS MX COOTBETCTBUS 0053aTelb-
HBIM TPeOOBaHUM;

2.7. Oqun nackans (I1a) aro:

JaBJIeHHe, co3JaBaeMoe CUiIol B oAuH HbIOTOH (H), paBHOMEpHO pacripeneneHHON Mo IUIo-
magu B 1 KB. M.;

JaBJIeHUE, co3JaBaeMoe CUJIol B ofuH HbIOTOH (H), paBHOMEpHO pacripeneneHHON Mo IUIo-
maau B 1 KB. M. M HaNpaBJIeHHON HOPMAaJIbHO K HEH;

JaBJICHHE, CO3/]aBaeMOe CHJION B ofuH HbI0TOH (H), paBHOMEpHO pacmpeneieHHo# Mo Jomia-
o4 B 1 KB. CM. U HAIIpaBJICHHOW HOPMAJIBHO K HEHl;

2.8. JleaeHreM IIKAIbl HA3bIBACTCS:

MIPOMEKYTOK MEXAY OCSIMHU UITU IIEHTPAMH JIByX CMEXHBIX OTMETOK;

MIPOMEKYTOK MEXAY OCSAMHU WUJIM HEHTPAMH JIByX MAaKCUMAJIbHO YAAJIEHHBIX OTMETOK;
nuana3oH usmepenus CU;

2.9. CtaTnueckoi XapakTepUCTUKON U3MEPUTEIHLHOTO MPUOOpa HA3BIBACTCS:

3aBHCUMOCTb BBIXOJHOM BEJIMUYHUHBI OT BXOJHOM;

3aBHCHMOCTH BBIXOJIHOM BETMYMHBI OT BXOJIHOM, BEIpaKEHHAS aHATTUTUYECKH JTU TpaduvecKH,
B YCTAHOBUBIIUXCS PEKUMaX pabOTHI;

3aBHCHUMOCTH BBIXOJIHOM BETMYMHBI OT BXOJIHOM, BEIpaKEHHAS aHATTUTUYECKH JTU TpaduvecKH,
B HEYCTAaHOBUBIIIUXCS PEKUMAaX pabOTHI;

2.10. Boibepure 0o003HaueHNE KOHTYpA PEryIUPOBAaHUS TEMIIEPATYPBI:

TIC;

FT;

FIRC,;

Yacrts I11. 3aganue Ha ynops/ioueHie OTBETOB

Yemanosume coomeemcemeue Meofcdy PA3PO3HEHHbIMU HacmAMU ymeepofcdeHuﬂ
3.1. YcTaHOBUTE COOTBETCTBHUE MEXKY TUIIOM CHUTHaJIa ¥ €ro napaMeTpamu.

1) mocTosHHBII TOK a) 0+10 mB
2) NOCTOSIHHOE HAIPSDKCHHUE 0) 0.2+1 krc/cm2
3) naBjieHue (MMHEBMATUYCCKHIA) B) 4+20 MA

3.2. YCTaHOBUTE COOTBETCTBHE ONPEACIICHUN !

1) abcomnroTHas norpemHocts CU a) MOTPEIIHOCTh U3MEPEHUS, BBIPA)KEHHAs B €MHU-

[1aX U3MEePSAEMON BETUYUHBI

2) MOTPEIIHOCTh PE3YJILTATOB U3MEpeHHs | 0) pa3sHOCTh Mexay mokasanusmMu CH U HCTHHHBIM

3HAYCHUEM I/I3Mep$IeMOI\/'I BECINYHNHBI

3) a0CcoMIOTHAS MOrpeIIHOCTb U3MCPCHUS B) OTKJIOHCHHUEC PEC3YyJIbTaTa UBMCPCHUSA OT UCTHUHHO-
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ro (ACMCTBUTEIBLHOTO) 3HAYCHUS U3MEPSEMON BEJIH-

YUHBI

3.3. Pacmudpyiite 0003HaYCHUE N3MEPSEMBIX MTapaMeTpOB Ha () YHKIIMOHATBLHON CXEMeE:

1L a) pacxon
2) F 0) ypoBeHb
M B) BJIQYKHOCTb
3.4. YxaxuTe COOTBETCTBUE THIIA TprbOpa:

1) TepMO3JIEKTpUUYECKHI TPpeoOpa3oBaTellb a) tum L

2) NaTYMK JaBJICHUS 6) Cu’50

3) TepMmonpeoOpa3zoBaTeslb CONPOTUBICHUS

B) Rosemount 3051

3.5. Ykaxwure coorBerctBue HCX tepmomapsr ee Tumy:

1)
2)
3)
4)
5)

1)
2)
3)
4)

1)
2)
3)
4)
5)

1)
2)
3)
4)

1)

1) Tum L a) TXK

2) tun N 0) TIIII

3) Tun R B) THH
Bapuant Ne2

Yacte 1. 3amanue ¢ BLIOOPOM HECKOJLKHX BEPHBLIX OTBETOB

s l’lpeaﬂOOfC'eHHblx 6apuannoe omeemos 6bl6€pum€ HECKOJIbKO 6EPHbLX.

1.1. Kakue THITBI CHTHAJIOB SIBJISIFOTCSl YHU(DHUIIMPOBAHHBIMU:
-5+5 MA;

420 MA;

2+4 '

0.1+6.4 Mlla;

01 xrc/em2.

1.2. Yxaxure BB KOHCTPYKTUBHOTO UCHOTHEHHS CPEICTB H3MEPEHHIA:
AIIEKTPO3ALIHIIEHHOE;

MBUIE3alUIIEHHOE;

BUOPO3aIUIIICHHOE;

OpBI3ro3aIUIIeHHOE;

1.3. Crioco6s1 u3MepeHns TeMIepaTyphi:
KOHTAKTHBIC;

OecrpOBOIHEIE;

MIPOBOIHBIE;

TUCTAHIIMOHHBIE,

OECKOHTAKTHBIC;

1.4. Tunel MAHOMETPUIECKUX TEPMOMETPOB:
ra3oBbIC;

TelieBhIE;

JKUJIKOCTHEIE,

KOHICHCAIIMOHHBIE,

1.5. Paznuyarot TemriepaTypHbIE Kb
TEPMOJMHAMHUYECKAS;
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2) MeXIyHapoIHAas TEOpETUYECKas;
3) MexayHapoJHas MpaKTHYeCKas;
4) »sTajoHHAas,
1.6. EnuHuIpl n3MepeHus 1aBJICHUS
1) Mlla;
2) atwm;
3) MMm.pr.cT.;
4) CH;
1.7. Ilo Buny usmepsiemoro aasienus CH noapasnensroT Ha:
1) TAroHarmopoMepsHI;
2) u3MepHTeNu IepOopMalliy;
3) muddepeHimaIbHbIC MAHOMETPHI,
4) MaHOMETPbI a0COIFOTHOTO JIaBJICHUS,
1.8. CymectByeT 0003HAYCHHUE TaTYNKOB JIaBJICHUS
1) Au;
2) 1L
3) 13
4) NE;
1.9. EnquHune! u3MepeHns MacCoBOTO Pacxoa:
1) 1/q;
2) xr/c;
3) M3/u;
4) n/c;
1.10. Paznuyarot cienyromme TUIBI PAcX0I0MEPOB:
1) sJeKTpOMarHUTHBIC;
2) mepeMEHHOro Mepernaja IaBIeHus;
3) poramerpsr;
4) nedopManuOHHEIE;

Yacts I1. 3aganue ¢ BLIOOPOM 0/ITHOT0 BEPHOT0 0TBETa
I/IS Hpe,Z[J'IO)KeHHBIX BapI/IaHTOB OTBCTOB BLI6epI/ITe TOJIBKO OAUH BepHBIfI BapI/IaHT.

2.1. Merponorus 3t0:

HayKa 00 U3MEPEHUsIX, CPEJICTBAX JOCTHIKEHUS pa3HOOOpa3us U Crioco0ax MOCTHXKEHUS Tpedye-

MO# TOYHOCTH;

o0acTh 3HaHUH 00 M3MEPEHUsIX, METO/IaX M CPEJCTBaX JAOCTHXKEHMS MX €JUHCTBA U CIOco0ax

JIOCTUXKEHUS TpeOyeMoi TOUHOCTH;

Hayka 00 M3MEpEHUsIX, METO/IaX U CPEJCTBAX JOCTUKEHUS UX €IMHCTBA M CIOco0ax TOCTHXKE-

HUS TpeOyeMoil TOUHOCTH;
2.2. Beibepure npaBuiibHOE onpenenenue. YUyBcTBuTenbHbIH 21emeHT CU aT0:

1) KOHCTPYKTHBHO 00OCOOJICHHBIN TIEPBUYHBII MpeoOpa3oBaresb, OT KOTOPOTrO MOCTYMAIOT H3-
MEPUTEIIbHBIE CUTHAIIBL;

2) 4YacTh U3MEPHUTEIBHOTO MPeoOpa3oBaTeNsi B U3MEPUTEILHOM LEMH, BOCIPUHUMAIOIIAS BXO/I-
HOUW M3MEPUTEIIbHBIA CUTHAIL,

3) dYacTh M3MEPUTENLHOTO MPeoOpa30BaTeNisi B M3MEPUTEIIbHOM 1IEIH, BBIIAIONIAs BHIXOIHON U3-
MEPUTEIBHBIA CUTHAI;
2.3. BriGepure npaBuiibHOE onpeenenre. MaMepuTenbHblil curHan 3To:

1) cranmapTHBI YHU(QHUIUPOBAHHBIN CHTHAJ, MTOJyYCHHBIH MyTEM HEMOCPEACTBEHHOTO H3Mepe-
HUS GU3NYECKON BETMYNHBL;

2) cHrHaJ, COAEpIKaIUi Ka4eCTBEHHYIO0 HH(POpMAIIHIO 00 U3MEPSIEMON BETHYHHE;

3) cwurHan, coaepikaiuii KOJMUIECTBEHHYI0 HH(OpMAIIHIO 00 U3MEpsEeMOil BETMYHHE;
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2.4. AbcomotHas norpemHocts CU 3t10:
1) mOTpenHOCTh U3MEPEHUsI, BBIPAKCHHAS B SIUHHUIIAX U3MEPSIEMOW BETUUNHBI;
2) pa3HOCTh Mexy nmokaszaHusiMu CH 1 HCTUHHBIM 3HAUCHHEM U3MEPSIEMO BETMUUHBI;
3) pasHocTh Mexay mokazaHusMH CH U MCTHHHBIM 3HaYEHHEM H3MEPSIeMOW BEIUYMHbI, BbIpa-
»keHHas B %;
2.5. B kakux eguHuIax U3MepeHus Boipaxkaercs kinacc TouHoctu CU:
1) aOCoOTHBIC CAMHUIIBI U3MEPSAEMOl BETMYHHBL;
2) abCONIOTHBIC SMHHUIIBI H3MEPSIEMOI BETHYUHBI Win %o,
3) %;
2.6. PCVY st0:
1) pacnpejencHHas CHCTEMa YIPABICHHUS;
2) pediekcHas cHCTEMa yIIPaBIICHHS,
3) pacnpeneneHHas CTPYKTypa YIpaBICHHUS;
2.7. bBapomeTpsl peiHa3HAYEHBI 111 U3MEPEHHUS:
1) abCoaIOTHOrO IaBICHHS;
2) BakyyMma,
3) armochepHOro JaBICHUS;
2.8. I'pamyupoBKoii Ha3bIBaETCS:
1) omepanus cpaBHeHus mokazanuii CH ¢ 00pa3iioBbIMH;
2) ormepaiys, Ipyd MOMOIIM KOTOPOH JETCHUSM IIKAIbl MPUIAIOT 3HAYCHHUS, BBHIPAKCHHBIC B
YCTaHOBJICHHBIX CIUHUIIAX U3MCPCHHS,
3) omeparust onpeaeacHUs KoJr4YecTBa rpaaycos mikainsl CU;
2.9. Beibepure 0003HaYCHHE KOHTYpa PEryIUpOBaHUs PacXoia:
1) TIC;
2) FT,
3) FIRC.
2.10. K mosiieBoMy YpOBHIO OTHOCSTCS CJIAYIOIINE TEXHHUECKUE CPEICTBA!
1) nmaTyuKu, IEpBHYHBIC TPEOOPA30BATEIN, UCIIOHUTEIbHBIC YCTPONCTBA,;
2) MO3HUIIMOHEPHI, KOHTPOJLICPHI, HCIIOJIHUTEIILHBIC YCTPOMCTBA;
3) AaT4MKH, TEPMUHAJIBI, HCIIOJIHUTEIbHBIC YCTPONCTBA,;

Yacts I11. 3aganue HA yHOpSA/I0YeHNE OTBETOB

Yemanosume coomeemcemaue Meofcdy PA3PO3HEHHbIMU YaACmMAMU ymeepofcéeHuﬂ

3.1. YcTaHOBUTE COOTBETCTBHUE MCKAY TUIIOM CUTHAJIA U €ro HapaMeTpamMu:

1) mocTOSHHBIN TOK a)0+2 B
2) nepeMeHHO€e HalpsKeHUe 0) 0.1+6.4 MIIa
3) naBneHue (THIPABINICCKHUIN) B) 0-20 MA

3.2. Pacummgpyiite 0003HaueHIE N3MEPSIEMBIX TTapaMeTPOB Ha (PYHKIIMOHAIBHOUW CXeMe:

nT a) Temmeparypa
2)P 0) ypOBEHB
3)L B) JIaBJICHUE

3.3. YKaxknTe COOTBETCTBHE THITa TpUOOpa:

1) TepmMonpeoOpa3oBaTesb COMPOTHUBIICHUS a) TCM 100M

2) TepMOAJICKTPUYECKUI peoOpa3oBaTelb 6) PAIINP
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3) mupoMeTp U3IydeHUS B) TXK

3.4. Ykaxure coorBerctBrue HCX tepmonapsl ee Tumy:

1) tunn B a) TXA
2) tun E 0) TIIP
3) tun K B) TXKHu

3.5. YKaxxuTe COOTBETCTBUE TUIIOB JIaBJICHUIN UX ONPEACICHUIM:

1) armocgepHoe

a) pa3HOCTb MEXly OapOMETPUUYECKUM U aOCOIIOTHBIM JIaBJICHUEM

2) U30BITOYHOE

0) pa3HOCTh MEXK/y aOCOFOTHBIM M 6apOMETPHUUECCKUM JaBICHHUEM

3) BakKyM

B) JaBJICHKE, CO3/IaBAEMOE MacCOW BO3YIIIHOTO CTOJI0A 3eMHOI aTMOC(epbl

Bapuant Ne3
3aganue ¢ BLIOOPOM HeCKOJLKUX BEPHLIX OTBETOB

1.Kakue naTymku OTHOCSTCS K TapaMeTPHUCCKUM:
1. TenzomeTpuueckue
2. npykunoHHbIE
3. TepmoniieKTprudecKue
4 UnayKTUBHBIE
2.Kakue 1aTdyuKu OTHOCSTCSI K T€HEPaTOPHBIM:
1. Tepmope3ucTopHBIC
2. IIbe3onnekTpuuecKue
3. UHnyKTHUBHBIE
4 InayKiimoHHbIE
3.Kak o0o3HauaeTcs Kjacc qOMycKa i TEPMOMETPOB COMPOTUBIICHUS:

1 A;B;B;

2 AA; A;B; C; I;

3 AA; A; B; G

4 A;C; .

4. Kak 0003Ha4aroTCs KJIacC JOMYyCKa TEPMOAICKTPUIECKUX TATUNKOB:

1 1;2;3;4
21;2;3
31,2
4 11;21;3.2

5.Kakue ¢puznueckne 3pPeKTsl HCIOIB3YIOTCS B TAPaMETPUUECKUX JaTUUKaX:
1 ConpoTuBnenue
2 IIse3oa¢p ekt
3 MHAYKTUBHOCTH
4 ®oTO2NEKTUPUYECKUT
6. Kakoit MmeTon peann3oBaH i aHamu3a uaMepeHus: pH xxunkocrei:
1 Kongykromerpuueckuii
2 IToTeHIMOMETPUYECKHN
3 Ionsporpaduueckuii
4 IlcuxpomMeTpudecKkuit
7.Kakoit MeTos; peanu3oBaH B MprOOpax Ha3bIBAEMBIX XpoMaTorpadamu :
1 Tepmoxumudecknii
2 CopOunoHHBIN
3 OnTuueckuii
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4 IloreHUHOMETPUYECKUI
8. Kakoii koMIuIeKC TEXHUUECKUX CPECTB BBINOJHEH Ha 0a3e MHEBMAaTHUYECKUX CPEICTB :
1 Hentp
2 Kackapg
3 Cupuyc
4 Crapt
9. Kakoe TexHMYECKOE YCTPOMCTBO KOHTPOJUPYET XOJI IITOKA KianaHa:
1 KoHI11eBOH BEIKIIFOYATENIE
2 OuiabTp-peLyKTOp
3 Ilo3unroHHoe pene
4 Tlnynxep
10. Kakne npuHUUIIBI I€HCTBHS PEaTM30BaHbl B JaTYMKAX JABJICHMUS:
1 Pe3onancHbI
2 KopuonucoBbliit
3V apTpa3ByKoBOM
4 BOJIHOBOIHEIN
11. Kakue npuHIUIIBI 1EHCTBUS peaTu30BaHbl B JaTUUKAX YPOBHSI:
1 BonHoBoit
2 BubpatmoHHbIi
3 BuxpeBoii
4 T'uapocTaTuueCcKuit
12. Kakue npuHIMIBI JEHCTBUS peaIu30BaHbl B JaTYUKAX pacxo/a:
1 Buxpesoii
2 IlomnyiaBKOBBII
3 EMKoCTHOM
4 DneKTpOMarHUTHBIN
13. Kakue nmpuHIUIIBI 1EUCTBHS PEaTM30BaHbl B JaTYMKAX TEMIIEPATYPhI:
1 TepmoanekTpudecKuii
2 Pe3onaHCHBIN
3 YnbTpazBykoBoi
4 TpancpopMaTOpHBIii
14.9T1 JaTYMKU BBINIOJIHEHBI B BUJIE PEOCTATa, MOJIBH)KHOW KOHTAKT KOTOPOTO IepeMeniaeT-
Cs IO/ BO3JCMCTBUEM BXOJAHOU N3MEPSIEMON BEIIMYHHBI:
1 TepmonniekTprUECKUE NATUUKHU
2 IloTeHIIMOMETPUYECKHE TATIUKH
3 IIbe3031eKTPUYECKUE TATUNKHU
4 InayKTUBHBIE TaTYUKU
15.91o Takoe TCM u TCII
I TepmoconpoTusnenue
2 TepMmomeTp OMMeETATITNYECKUI
3 MaHOMETpUYECKHI TEPMOMETP
4 TepMOMETp TUITATOMETPUUECKUI
16. Ha yem ocHOBaH NpUHIMN JAEHCTBUS TEPMOIIEKTPUUECKOTO JaTUnKa:
1 Tepmo. SAC
2 I3MeHeH MHIYKTUBHOCTH
3 MI3MeHeHnHn eMKOCTH KOHIeHcaTopa
4 Bo3HukHOBeHHE Mbe303¢hdexTa
17. Ilpumensiercs 115l 3aMbIKaHUS M pa3MbIKAHUS SJIEKTPUUYECKOMN 1ENH:
1 Pene
2 Ycunurens
3 I'eneparop
4 Tpaucdopmarop
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18.5IBstercst MPOMEKYTOUHBIM 3JIEMEHTOM. ABTOMAaTHYECKH OCYLIECTBISIET CKauKooOpa3Hoe
M3MEHEHHE BBIXO/IHOTO CUTHAJIA MOJ1 BO3JEHCTBUEM YIPABISIOLIErO CUTHATIA
1 I'enepaTopHbIi AATUUK
2 Pene
3 AHanoroBelii mpeoOpa3oBaTelb
4 Ycunurens MOITHOCTH
19.Ha ueM ocHOBaHa paboTa BUXPEBOTO PacxoioMepa
1 TToTOK KUIKOCTH 0OTEKAET MPEMSITCTBHE
2 TlepeHoc Temuia NOTOKA XKUAKOCTU
3 Usmepenue nuddepeHuanbHOro JaBlIeHUs
4 TlonoxeHue MnomaBKa
20. Ha xakom 3aKOHE OCHOBAH MPHUHIIHII 3JIEKTPOMArHUTHBIX PacX0JI0MEPOB
1 Cuna Tpenus
2 DJIEKTPOMarHuTHOM MHIYKIIMU
3 Cratuku
4 YnbTpa3Byk
21. [l mu3amepeHust arMoc(hepHOro 1aBiIeHUs TPUMEHSFOTCS
1 BakyymmeTpsl
2 Taromepsl
3 bapometpsl
4 MaHomeTpsl
22.Pabora pacxomomMepa IEPEeMEHHOT0 Mepenaaa JaBlIeHus OCHOBAHO
1.M3mepenue noToka »KuaAKOCTH
2 Bo3HHKHOBEHHE Iepernajia Ha CY)KaloIleM YCTPOCcTBe
3 BO3HUKHOBEHUE JaBJICHUS HA MOILJIaBKe
4 Cuna Kopuonuca
23. Kaxoit npubop npuMeHseTcst 1711 U3BMEPEHUSI BIaKHOCTH
1 Xpomatorpad
2 pH-metp
3 T'urpometp
4. KoHykTOMETD
24 Jlng n3MepeHus TeMIIepaTypbl KOHTAKTHBIM METOJOM
1 TInpometp
2 TepMOMETp CONPOTUBIICHHUS
3 TepmomeTp paclIupeHus
4 bumeTanmn4ecKkuii TEpMOMETP
25. Jlns u3MepeHus TeMieparypbl 0€CKOHTaKTHBIM METO/10M
1 SApxocTHOI upomeTp
2 1IBeToBoii mupomeTp
3 PapnanyioHHbIN TUPOMETP
4TepmoanaeKTUPUYECKUN

Bapuant Ne4

Yacrte 1. 3amanue ¢ BLIOOPOM HECKOJILKHX BEPHLIX OTBETOB
HS’ I’ZpeaﬂODfC'eHHblx 6apuaHm06 omeemoe 6bz6epume HECKOJIbKO 8€prlx.

1.Kakue 1aT4uKu OTHOCSATCS K T€HEPAaTOPHBIM:
1. Tepmope3ucTopHbie
2. Ilpe3onnekTpudecKue
3. UHnyKkTHBHBIE
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4 InayKIIMOHHbBIE
2. Kak 00603HauaroTcs Kiacc 0MycKa TEPMOIEKTPUUECKUX TaTYUKOB:
11;2;3:4
21,23
312
4 11;21;32
3. Kakoii MeTon peanu3oBaH Jyisl aHaTU3a u3MepeHus pH kuakocTei:
1 KonaykToMeTpuuecKuid
2 IloTeHMOMETpUYECKUI
3 IMonsporpaduyeckuii
4 TlcuxpomeTpuueckuit
4. Kakoil Meron peann3oBaH B IPUOOPaxX Ha3bIBAEMbIX XpoMaTorpadamu :
1 Tepmoxumudeckuit
2 CopOIMoHHBIHA
3 Onruueckuit
4 TloTeHUHMOMETPUYECKUI
5. Kakue npuHImns! AeicTBUS pean30BaHbl B JaTUUKaX JaBJICHUS:
1 PezonaHCHBII
2 KopuomaucoBslii
3V apTpa3ByKoBOi
4 BOJIHOBOTHBIH
6.0TH 1aTYMKU BBHIMOJIHEHBI B BUJIE PEOCTaTa, MOABUKHONW KOHTAKT KOTOPOTO MEepeMeniaeTcs
II0/1 BO3JCMCTBUEM BXOAHON U3MEPSIEMON BEIIMUNHBI:
1 TepMOdIIEKTpUYECKUE TATIYUKU
2 TloTeHIIMOMETPUYECKHUE JaTUUKH
3 [Ibe303MeKTpUYECKUE TaTIYUKU
4 uayKTUBHBIE TaTUYUKH
7. Ha yeM ocHOBaH NPUHLIHUII ACHCTBUS TEPMOIIEKTPUUECKOTO TATUHKA!
1 Tepmo. SC
2 VI3MeHeHnH UHIYKTUBHOCTH
3 MI3MeHeHUHn eMKOCTH KOHeHcaTopa
4 Bo3HUKHOBEHHE Mbe303¢deKxTa
8.Ha uem ocHOBaHa paboTa BUXpEBOTO pacxooMepa
1 IToTok >kHuIKOCTH 0OTEKAET NPEMNSATCTBUE
2 TlepeHoc Temuia MOTOKA KUAKOCTU
3 Uzmepenue nuddepeHaabHoro JaBaeHus
4. TlonoxeHue moriaBKa
9.PaboTta pacxogoMepa NEPEeMEHHOTO Nepenaja JaBlIeHUs] OCHOBAHO
[ 3Mepenne noToKa )KHIKOCTH
2 BO3HMKHOBEHME NIEpENAIa Ha CYKAIOIIEM YCTPOMCTBE
.3 Bo3HUKHOBEHUE JIaBJICHUS Ha MOIUIaBKe
4 Cuna Kopuonuca
10. Kaxkoit mpubop nmpuMeHsIeTCS ISl U3MEPEHUS BIAXKHOCTH
1 Xpomarorpad
2 pH-metp
3 I'urpomertp
4KoHayKTOMETD

Yacrts I1. 3ananue ¢ BLIOOPOM 0JTHOT0 BEPHOI'0 OTBETA

s MMPEATOKECHHBIX BAPUAHTOB OTBECTOB BI)I6epI/ITe TOJIBKO OJINH BepHBIf/’I BapHaHT.
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1)
2)

3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

2.1. BeiGepute npaBuiibHOE ornpenenenue. YyBcTBuTenbHbIH a1emeHT CU at0:
KOHCTPYKTUBHO 000COOJICHHBIN MEPBUYHBIN NIPeoOpa3oBaTelb, OT KOTOPOTO MOCTYIMAIOT H3-
MEpPUTEIbHBIE CUTHAIIBL;

4acTh U3MEPUTEIHHOIO MpeoOpa3oBaTessi B U3MEPUTENbHOM 1IeTH, BOCIPUHUMAIOIIAS BXO/I-
HOM U3MEpUTEIIbHBIN CUTHAI,;

4acTh U3MEPUTEIHLHOTO MPeoOpazoBaTelisi B U3MEPUTEIbHOMN LIETH, BbIIAIONIAsl BBIXOJHOW H3-
MEPUTENbHBIA CUTHAI,

2.2. bBapomeTpsl npeiHa3HAUCHBI ISl U3MEPEHUSL:

a0COJIFOTHOT'O JIABJICHHUS;

BaKyyMa;

aTMoc(hepHOTro TaBJICHHUS,

2.3. K moneBoMy ypOBHIO OTHOCSITCS CJEIYIOIINE TEXHUUECKHUE CPEICTRA!

JaTYUKH, IEPBUYHBIC IPEOOPA30BATEIH, UCIIOTHUTEIbHbIC YCTPOICTBA;

MO3UIMOHEPHI, KOHTPOJLIIEPHI, UCIIOJHUTENIbHbIE YCTPOICTBA;

JATYMKU, TEPMHUHAJIbI, UCIIOJTHUTENIBHbIE YCTPOMCTBA;

2.4. AGcomoTHAs IOTPEITHOCTD U3MEPEHHS ITO:

MOTPEIIHOCTh U3MEPEHUS, BBIPAXKEHHAS B €IMHUIIAX U3MEPSIEMON BEIMUUHBI;

pa3HoCTh Mex Ay noka3zaHusiMu CU 1 UICTUHHBIM 3HAY€HHEM U3MEePSeMON BEJTMYHHBI;
pa3HoOCTh MeXAy nokazaHusMu CH 1 MCTMHHBIM 3HAYEHHEM M3MEPSEMOU BETMYMHBI, BbIpa-
»keHHas B %;

2.5. BeiOepuTe 0003HaYeHNE KOHTYpa PETYIUPOBAHUS YPOBHS:

TIC,;

LIC;

FIRC,;

2.6. AGcomotHas orpemHocts CU 3to:

MOTPEIIHOCTh U3MEPEHUS], BBIPAKEHHAS B €IMHUIIAX U3MEPSIEMOMN BEIUYUHBIL,

pa3HOCTb Meky nokazaHussMu CH 1 UCTUHHBIM 3HAYEHHUEM U3MEPSEMON BEJTUYHHBI;
pa3HoCTh Mexay nokazaHussMu CU 1 UCTHHHBIM 3HAYEHHEM H3MEPSEMOU BETUYHMHBI, BbIpa-
KeHHas B %o;

2.7. B xakux eIMHUIIAX U3MEPEHUS BhIpaXkaeTcs MpHUBeAeHHas norpemnocts CU:
a0COIOTHBIE €IMHULIBI U3MEPSEMOI BETMYNHBL;

B 3aBHCHUMOCTH OT pelIacMoH 3aJauu;

%,;

2.8. Tlo pony sHepruu, MCIOIB3YEMOM B KadecTBE HOCUTENs MH(pOpMalMU IMpU Iepeaayde

curHanos, ycrpoiictsa ['CII genstcs Ha:

1)
2)
3)

1)

2)

3)

4)

5)

ANEKTPUUECKNE, THEBMATUUECKHUE, THPABINYECKUE,;

ANEKTPUIECKUE, OECTIPOBOAHBIC, THAPABINYECKUE;

MTHEBMAaTUYECKUE, THIPABINYECKHUE;

2.9. IMosepka CU:

YCTaHOBJIEHHE OPTaHOM TOCYJapCTBEHHONW METpPOJOrHYecKkoi ciyxObl mpurognoctu CU k
MPUMCHCHHUIO HAa OCHOBAaHUHW JSKCIICPUMCECHTAJIBLHO OMPCACIACMBIX METPOJIOTHUICCKUX XapPaKTC-
PHUCTHK ¥ MIOATBEPKICHUS UX COOTBETCTBUS 00s3aTeNIbHBIM TPEOOBAHUSM;

YCTaHOBJICHHME OPTaHOM TOCYAApCTBEHHOW METpOJoTrhuecKkor ciyxObl mpurognoctu CU x
MIPUMEHEHUIO Ha OCHOBAHUM SKCIEPUMEHTAIIBHO ONPEAEIISIEMbIX METPOJIOTHUUECKUX XapaKTe-
PUCTHK;

ycTaHoBieHre npurogHoctd CU k mpuMeHEeHHI0 Ha OCHOBAHUU HKCIIEPUMEHTAJIBLHO OIpee-
JEMBIX METPOJIOTHYCCKUX XAPAKTCPUCTUK U MOATBCPKIACHUA UX COOTBETCTBUA 00s13aTeNb-
HBIM TPeOOBaHUSM;

JaBJieHWe, Co3/laBaeMoe CUiioil B ofauH HbIOTOH (H), paBHOMEpHO pacmpeneneHHOl Mo Tio-
manu B 1 KB. M.;

JaBJieHWe, Co3/laBaeMoe Cuiioi B oauH HbIOTOH (H), paBHOMEpHO pacrpeeneHHo Mo Iio-
maau B 1 KB. M. M HanpaBJI€HHON HOPMAJIbHO K HEH;
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6) maBieHue, co3raBaeMoe CHIION B OJMH HBIOTOH (H), paBHOMEpHO pacrpeesieHHOMH I10 JIoIa-
JI1 B | KB. CM. M HaIpaBJIEHHOW HOPMAJIbHO K HEH;

Yacts 111. 3aganue Ha yopsiioueHe OTBETOB

Yemanosume coomeemcemeue Meofcay PA3PO3HEHHbIMU HaCmAMU ymeepofcdeHuﬂ

3.1. YkaxuTe COOTBETCTBUE THIIA TprOOpa:

1) repmonpeoOpazoBaTeb CONPOTHBICHHS a) TCII 50011
2) TepMOAJICKTPUYECKUI TPpeoOpa3oBaTelib 0) PAIINP
3) nupoMeTp U3IydeHUs B) TIIIIT
3.2. Pacungpyiite 0003HauCHHE U3MEPIEMBIX TAPaMETPOB Ha (DYHKIIMOHAIBHOW CXeMe:
nT a) pacxon
2) F 0) Temmeparypa
3AM B) BJIQYKHOCTb

3.3. YcTaHOBUTE COOTBETCTBHUE MCKAY THUIIOM CUTHAJIA U €r0 HapaMeTpaMu:

1) mocTOsSHHBIN TOK a) 0+10 mB
2) mepeMeHHOE HaIPsKEHUE 0) 0.1+6.4 MIla
3) naBieHue (TUAPABINICCKHIA) B) 0-20 MA

3.4. YKaXuTe COOTBETCTBHE TUIIOB I[aBJ'ICHI/Iﬁ HX OIPCACIICHUAM:

1) atmocepHoe | a) pa3HOCTh MEXIY OAPOMETPUIECKUM U aOCOITIOTHBIM JJaBICHUEM

2) n30BITOYHOE 0) pa3HOCTb MEXy aOCOIIOTHBIM U 0aPOMETPHUUECKUM JIaBICHUEM

3) BakkyM B) JIaBJIEHUE, CO3/]JaBAEMOE MACCOM BO3JIYIIHOTO CTOI0a 3eMHOI aTMOC(hepbI

3.5. Ykaxwure coorBercTBre HCX Tepmomapsr ee Tumy:

1) Tum L a) TXK
2) tun N 6) TIIIT
3) tun R B) THH

Kputepumn ouenku
IIpu onieHKe pe3yiabTaTOB BHINOJHEHHS TECTOBBIX 33JaHUl B paMKax JAUCUMILUIMHBI «CpeacTBa u3-
MEpEHHs U YIpaBJICHUs MapaMeTpaMy TEXHOJOTHYECKOro IMPOIecca» HCIOJIb3YeTCsl PeUTHHroBast
cuctema. CorliacHO pedTHHTOBOM CUCTEME OIIEHKa PEe3yabTaTOB TECTUPOBAHUS (POPMUPYET TEKYIIUI
pedTuHr R™.
MaxkcuManbpHOe 3HaUeHHEe OleHKH paBHO 4 0. TecT cumTaercs MpOICHHBIM, €CIIU CTYACHT
TIOJTYYHJT 32 HETO He MeHee — 3 0. Kpurepuu oIieHKH pe/ICTaBICHBI B Ta0.

Kpurepun onenkn Koxmyecrso
0as10B
Yacts I. 3ananue ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB 0-1
Yacts II. 3aganne ¢ BBIOOPOM OJJHOrO BEpHOTO OTBETA 0-2
Yacrts Il1. 3aganue Ha ynopsiioueHre OTBETOB 0-1
NTOI'O 0-4
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