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Ilepeuens komnemenyuil ¢ yKazanuem ypogHeil ux popmuposanus

no nanpasnenuto noocomosku oaxanagpos 15.03.04 «Aemomamuzayus mexHoa02uiecKux nPoueccos U nPOU3600Cmae)
IIpoghune «Aémomamuszayus mexnHoaN02u1ecKuUxX nPOUEccos U NPOU3600CMey

Hnoexc Cooepicanue Imanwl hopmuposanus KomnemeHyuu
Komnemen KoMnemeHyuu (vkazamw 6ce memwl uz PI1/]) Haumenoeanue
uu - OUEHOUHO020
“ Jlekyuu Ilpakmuueckue Jlabopam Kypcoeoi “ 0
cpeocmea
3anamus, n1abopa- opHble npoexkm P
MOPHBLIL RPAKMUKYM 3anAmus (paboma)

IK-14 CIOCOOHOCTBIO  Y4acTBOBaTh B Iloozomoexka u nanu-
pa3pa60TKe MCpOHpI/IHTI/Iﬁ 110 CaHue pe¢;epam03.
NPOCKTHPOBAHUIO MpOILIECCOB Tema I, He Tema 4’ He
paspaGOTKH M M3FOTOBICHUS | Teppr 2-4, npeoycmompeHbl Tembi 6-7, npeoycmompe 3auem
MPOAYKIUH, CPEACTB U CHCTEM Hbl Buinoanenue u 3a-
ABTOMATH3AIIMH, KOHTPOJIS, IHa- Temut 5-12. Temunr 8-9

’ S wuma nadopamop-
THOCTHUKH, UCIBITAHUH, YyIpaBJIC- HbIX a60m
HHSI IPOU3BO/ICTBOM, JKU3HECHHBIM p
[MKJIOM MPOAYKIUH M e Kade-
CTBOM, X BHCAPCHUS.

IK-15 CIIOCOOHOCTBIO BBHIOMpATh TEXHO- Iloozomoexka u nanu-
JIOTUHU, UHCTPYMCHTAJIbHBIC CPEA- - caHue pedepamoa.
nor. Temot 6-12 He Tema 4, He pegep

PEACTBA BBIYUCINTECIIb-
HOW TEXHUKU TPU OPTraHU3ALUU npe()ycmompenbl Temul 6-7, npedycmompe Tlpomescymounoe
MPOIIECCOB MPOCKTHPOBAHUS, W3- Hbl mecmupoeéanue
TOTOBJICHHSI, KOHTPOJII W HCIBI- Temur 8-9- 3auem

TaHUN TPOAYKIWMH; CPEIACTBA W
CUCTEMBI aBTOMAaTH3allMH, KOH-
TPOJIsl, TUarHOCTHUKH, UCTIBITAHUH,
YIpaBICHUS MIPOM3BOJCTBOM,
KUZHEHHBIM ITUKIOM MPOAYKIINU
U ee KauyeCTBOM.

Boinoanenue u 3a-
wuma naéopamop-
HbIX padom.

Konumponsnas pa-
ooma




Ilepeuensv oyenounvix cpeocme no oucuyunaune THIIO

OYHAA ®OPMA OBYYEHHUA

40uyenounsvie cpeocmea Kon-60 Min, 6annoe Max, 6annoe
(bazoewiit ypo- | (noevluieHHbLI
6€Hb) YpOGeHb)
Ioceuwqaemocms 1eKyuoOHHBIX U
NPAKMUYUECKUX 3AHAMUIL ece 0 5
Jlabopamopnas paboma 5 15 25
Ilpomesrtcymounoe  mecmupo- 1 15 20
6aHue
Pegpepam 1 6 10
3auem 1 24 40
Hmozo: 60 100

OYHO-3A0YHAA ®OPMA OBYYEHHUA

Ouenounvle cpeocmea Kon-60 Min, 6annoe Max, 6annoe
(6azoewtit ypo- | (noeviuieHHbLI
6€Hb) YpOGeHb)
Iocewyaemocms 1eKUUOHHBIX U
NPAKMUYECKUX 3AHAMUIL ece 0 5
Jlabopamopnas paboma 5 15 25
Ilpomesxcymounoe  mecmupo- 1 15 20
eanue
Pepepam 1 6 10
3auem 1 24 40
Hmozo: 60 100

34A0YHAA ®OPMA OBYYEHHUA

Ouenounvle cpeocmea Kon-60 Min, 6annoe Max, 6annos
(bazoewtit ypo- | (nosviuieHHbLI
6€Hb) YpOGeHb)

Iloceuwaemocms 1eKyuoOHHBIX U

NPAKMUYECKUX 3AHAMUIL ece 0 5
Jlabopamopnasa paboma 3 9 15
Koumpononaa paboma 1 21 30
Pegpepam 1 6 10
3auem 1 24 40
Hmozo: 60 100




Ilepeuens komnemenyuil ¢ yKazanuem ypogHeil ux popmuposanus

no nanpasnenuto noocomosku oaxanaspos 15.03.04 «Aemomamuzayus mexHoa02uiecKux npoueccos u nPOU3600Cmae)
IIpoghune «Aémomamuszayus mexnHonN02uecKux nPOUEccos u NPOU3600CMey

Hnoexc Cooeporcanue kKomnemenyuu Yposnu oceoenua komnemenyuu
roMRemmeniin Ilopozoewrii Ilpoosunymeutii Ilpesocxoonuwiii
CITIOCOOHOCTBIO Y4acTBOBAaTh B pa3paboTKe | 3HaHHE ITAIIOB IPOSKTH- | CHOCOOHOCTBIO Y4acTBOBATh B | CIIOCOOHOCTBIO Y4acTBO-
MEpOIPUATHIA IO TPOSKTHPOBAHHUIO IPO- | POBAHMS MPOLIECCOB pa3- | pa3paboTKe MEPONpPUSATHI MO | BaTh B pa3pabOTKe Me-
[[ECCOB Pa3pabOTKU M HM3TOTOBICHHUS MPO- | PAOOTKU M U3TOTOBJICHHUS | MIPOCKTHPOBAHUIO IIPOLIECCOB | PONPHATHUH MO BHEIpe-
AYKIOUHU, CpCACTB W CHUCTEM aBTOMATH3a- | IPOAYKIHUH, CPCACTB U paSpa6OTKI/I U U3TrOTOBJICHUA HHUIO CPCACTB U CUCTCM
K-14 II1H, KOHTPOJIS, TUarHOCTHUKH, MCIIBITAHWH, | CACTEM aBTOMAaTHU3alluM, | MPOAYKIIMHU, CPEACTB M CUCTEM | aBTOMATH3alluH, KOH-
YHpaBJICHUA NPOU3BOACTBOM, KXKU3HCHHBIM | KOHTPOJIA, AMATHOCTUKH, aBTOMaTu3alr, KOHTPOJIA, TPOJIA, JMAarHOCTHUKHU,
IUKJIOM TIPOAYKIIMM M €€ KayeCTBOM, MX | UCTIBITAaHWi, YIPaBICHHUS | JHATHOCTUKH, UCTIBITAHH, UCTIBITAaHHUH, YIIPaBICHHS
BHCAPCHUA IIPpOMU3BOJACTBOM, )KU3HCH- YIIpaBJICHUA ITPOHU3BOJACTBOM, IMPOU3BOJACTBOM, KH3-
HBIM [IUKJIOM MPOAYKIIMU | XU3HEHHBIM LIUKJIOM MPOIYK- | HEHHBIM LIUKJIOM IPO-
U €€ Kau€CTBOM I U €€ Ka4CCTBOM AYKIIMHU U €€ KaYCCTBOM
CIIOCOOHOCTBIO  BBIOMpATh TEXHOJIOTUH, | 3HAHHE IIPOLECCOB MPOEK- | CIOCOOHOCTHIO BHIOMPATh CIOCOOHOCTBIO BBIOU-
MHCTPYMEHTAJbHBIE CPEJCTBA M CPEICTBA | THPOBAHUS, U3TOTOBIIE- TEXHOJIOTUH, MHCTPYMEHTAJb- | paTh CPEICTBA U CUCTe-
BBEIUHMCIIMTETLHON TEXHUKH IIpu OpraHusa- | HUA, KOHTPOJIA U UCIIbITA- HBIC CPEACTBA U CPCACTBA BbI- MBI aBTOMAaTHU3alluu,
MM TPOLIECCOB MPOCKTUPOBAHMUS, W3rO- | HUH MPOAYKIMH, YIIPaB- | YACIUTEILHON TEXHUKH MPU | KOHTPOJIS, IMarHOCTUKH,
MK-15 TOBJICHUS, KOHTPOJIA H HCIBITAaHUH IIpo- | JICHHA ITPOU3BOACTBOM, OopraHu3alnuru MMpouecCcoB Mpo- HCHBITaHHﬁ, YIIpaBJICHUA

IOYKIIMM; CPEICTBA U CHCTEMBI aBTOMAaTH-
3allUM, KOHTPOJIS, JTUAarHOCTHKHU, HCIIbITa-
HUM, YNpaBICHWS IPOU3BOJCTBOM, >KU3-
HEHHBIM LUKJIOM MPOJIYKIUU U ee Kaye-
CTBOM

KU3HEHHBIM LIUKJIIOM
MPOAYKIIMM U €€ Kade-
CTBOM

E€KTUPOBAHUs, U3TOTOBJICHMUS,
KOHTPOJISI U UCTIBITAHUU ITPO-

JLYKITHH

MMPOU3BOJACTBOM, KH3-
HCHHBIM IHUKJIOM ITPO-
AYKIIMHU U €€ KaUCCTBOM




HIkana ouenusanusn

Indposoe
BbIpasKeHue

BbipakeHue B
faJsax:

CioBecHOe BhIpaKeHHe

KpuTepun onieHKH HHAMKATOPOB JOCTH:KeHHS NPU opMe KOHTPOJIS:

3a4eT ¢ OIeHKOM
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87-100

OT1inyHO
(3auTeHo)

OlLleHKa «OTJIMYHOY BBICTABIISACTCS CTYJACHTY, €CIIM TEOPETHUECKOE COJIep)KaHue Kypca OCBO-
€HO TIOJTHOCTHI0, 0€3 MPOOENIOB; MCUEPIBIBAIONIE, MOCIEAOBATEIFHO, Y€TKO M JIOTHYECKU
CTpOITHO M3JaraeT Marepual; CBOOOJHO CIIpaBisieTCs C 3a/JayaMH, BOINPOCAMH U APYTUMHU
BHUJIaMH TIPUMEHEHUS 3HAHUM; UCTIOJIB3YET B OTBETE JOMOJHUTEIBHBIN MaTEepHall BCE MIPEAy-
CMOTPEHHBIC TTPOTrPAMMOM 3aJJaHus BBITIOJIHEHBI, KAYECTBO MX BBIMOJIHEHUS OIICHEHO YHUCIIOM
O0aJIOB, ONM3KUM K MaKCHMaJIbHOMY; AHAJIU3UPYET IMOJIYyYEHHBIE PE3yJbTaThl; MPOSBISET
CaMOCTOSTEIILHOCTD TP BBIMIOJHEHUHN 3aIaHHI

74 - 86

Xopomo
(3auTeHO)

O1eHKa «XOpOoLIO» BBICTABIISIETCS CTYACHTY, €CJIM TEOPETUUECKOE COJIEpKaHUE Kypca OCBO-
€HO TMOJHOCTBIO, HEOOXOAMMbIE MPAKTUYECKHE KOMIIETEHIIMH B OCHOBHOM C(HOPMUPOBAHBI,
BCE IIPEIYCMOTPEHHBIC MPOrpaMMON 0OydeHHs yI€OHbIC 3aTaHUS BBIIIOJTHEHBI, KAYECTBO UX
BBIITOJIHEHUS JOCTATOYHO BhICOKOE. CTYJIEHT TBEPJO 3HAET MaTepuaj, IpaMOTHO U IO CyIle-
CTBY M3JIaraeT €ro, He JJONMYCKas CYyIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIIPOC.

60 - 73

Y 10BNETBOPUTENHHO
(3auTeHO)

OneHka «yAOBIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUECKOE COJIEPIKaHNE
Kypca OCBOEHO YaCTHYHO, HO MPOOEIBl HE HOCAT CYLIECTBEHHOIO XapaKTepa, OOIbIINHCTBO
MIPEYCMOTPEHHBIX TPOrpaMMOil 3aJaHUi BBIMOJIHEHO, HO B HUX MMEIOTCSI OIIMOKH, MPH OT-
BETE HAa IOCTABJICHHBIM BOIIPOC CTYAEHT JOIYCKAaeT HETOYHOCTH, HEJOCTATOYHO IPABHIIb-
Hble (POPMYIMPOBKH, HAOIIOAAIOTCA HAPYLICHHs JOIrMYECKON MOCIEeI0BATENbHOCTH B U3JI0-
YKEHUHU ITPOrPpaMMHOT0 MaTepHaa.

Hwuxe 60

HeynosnerBopurensb-
HO
(He 3auTeHoO)

OreHKa «HEYIOBICTBOPUTEIHHOY» BBICTABIISICTCS CTYICHTY, €CJIM OH HE 3HACT 3HAUNTEIIBHON
4acTH TPOTPAMMHOrO MaTepuana, IOMYyCKaeT CYIIECTBEHHbIE OINUOKH, HEYBEPEHHO, C
OOJIBIIMMH 3aTPYIHEHUSMHU BBITIOJHSACT MPAKTHYECKUE PAOOTHI, HEOOXOUMBIC MpaKTHYe-
CKH€ KOMMETCHIMH He CHOPMHUPOBAHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaAMMON
oOydeHUs y4eOHBIX 3aJaHUN HE BBITOJIHEHO, KAYECTBO WX BBIMOJIHCHUS OIICHEHO YHCIIOM
0ayIoB, OJIM3KUM K MUHIMAILHOMY




MuHucTepcTBO HayKH U BbIciiero oopasoBanus Poccuiickoit denepanmu
HuwxHekaMCKU XUMHUKO-TEXHOJIOTMYECKUM MHCTUTYT ((puman)
dbenepaabHOTO rocy/1IapCTBEHHOTO O0/PKETHOTO 00pa30BaTEIbHOTO YUPEKASHUS
BBICIIIET0 00Opa3oBaHUs
«KazaHckuii HallMOHAJIBHBINA MCCIEI0BATEIbCKUI TEXHOIOTHYSCKUM
YHUBEPCUTET

@axynvmem YTPaBICHUSA_ U aBTOMATU3ALUN
Kageopa ABTOMaTH3alMK TEXHOTOTHYECKUX MPOIIECCOB U NPOU3BOCTB
Hamnpasnenue noaroToBku:

15.03.04 ABToMaTtu3anusg TEXHOJIOTMYECKUX IIPOLIECCOB U IMTPOU3BOJICTB
(k00 u HaumenosaHnue)

[Tpodub:

ABTOMaTI/I3aI_II/I$I TEXHOJOIT'MYCCKUX IMPOLIECCOB U IPONU3BOJACTB (HO OTpacCIsAM)
(HaumeHnosanue)

Cemectp 4,3.5

KommiekT j1ad0opaTopHbIX padoT
10 JUCIUTIINHE « TeXHOJIOrHYeCKHe N3MEPEHHS U TIPUOOPHI OTPACIIH»

JlaGopaTtopHas padora Nel

Tema «/3yueHue TPUHIMIIOB M3MEPEHUS] TEMIIEPATypbl M TMOBEpPKa JATYMKOB
TeMIepaTypsl. TepMOMETPBI COTPOTUBIICHUS».

3apanmue:

N3yunTh NpUHIUIIBI U3MEPEHUS] TEMIIEPATYPHI, TPOU3BECTH MMOBEPKY TEPMOMET-
POB COMPOTHUBIICHHUS.

Hcxoanbie q1aHHBIE 111 BBINOJHEHUS J1a00paTOPHOIl padoThl

1. Ne BapuanTa.

2. Metoauueckue ykazaHus K Ja00opaTopHOi paboTte

IHopsaoKk BbINOJHEHUS J1a00PATOPHOI padoThI

1. O3HaKOMHTBCS C COCTABOM JIAOOPATOPHOTO CTEHJAA JJI MPOBEPKH U Kajauo-
POBKH JTaTYUKOB TEMIIEPATYPHI.

2. 3yuuTh npuHLHUIIBI pabOTHl TPUOOPOB.

3. [IpousBecT moBepKy npubOOpPOB.

4. IIpoBeCcTH BBIYUCIIEHHSI IOIPEUTHOCTEN

5. [ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOTIPOCHI.

6. IloaroToBUTHL OTYET

JlabopaTopHas paGora Ne2

Tema «/3yueHue TPUHIIUMIIOB M3MEPEHUS] TEMIIEpaTypbl M TMOBEpPKa JATYMKOB
TeMIiepatypsl. TepMoasieKTpruuecKkue mpeoOpa3oBaTemy.

3ananmue:

N3yunTh TpUHIUIIEI WU3MEPEHUs TeMIIepaTyphl, MPOU3BECTH TMOBEPKY TEPMO-
AIIEKTPUYECKUX MpeoOpa3oBaTenei.

Hcxonuble 1aHHbIE /151 BHINOJHEHHUS J1a00paTOPHOi padoThI

1. Ne BapuanTa.



2. Meronuueckue yka3aHus K JJabopaTopHOU paboTe

Iopsinok BbINOIHEeHUA Ja00pPaTOPHOI PadoThI

1. O3HaKOMHTBCS € COCTaBOM JIaDOPAaTOPHOIO CTEHJA AJII MPOBEPKH U KaiauO-
POBKH JaTYUKOB TEMIIEPATYPBHI.

2. M3y4nTh NpuHIUIBL PaOOTHI TPHUOOPOB.

3. IlpousBecTH MoBepKy NpubOOpOB.

4. IIpoBecTH BBIYHUCIECHHSI IOTPEIIHOCTEN

5. I1oaAroTOBUTE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

6. [lonroTroBUTH OTUET

JlaGoparopHast padora Ne3

Tema «/3yueHne NpUHIUIIOB U3MEPEHUS JaBJICHMS U MTOBEPKA JaTYUKOB J1aBJIE-
HUsl. MaHOMETp C OAHOBUTKOBOW TPYOUATON IPYKUHOW».

3ananmue:

W3y4uTh NpUHIUIIEI U3MEPEHUS JABIEHUS, IPOU3BECTH ITOBEPKY MAHOMETPOB.

Hcxonnbie 1aHHbIE 1JI51 BHINOJHEHH J1a00pPaTOPHOI padoThI

1. Ne BapuanTa.

2. Mertoauueckue yka3zaHus K JabOpaTopHOil paboTe

IHopsinok BbINOJHEHUS J1a00PATOPHOH PadoThI

1. O3HaKOMUTBCS ¢ COCTABOM JIA0OPATOPHOI'O CTEH/A 110 U3YUYEHHIO MPYKUHHBIX
MaHOMETPOB.

2. 3yuuTh npuHIUIIBI pabOTH TPUOOPOB.

3. [IpousBecT noBepKy nNpuOOpPOB.

4. IIpoBecTH BBIUHCIECHUSI IOTPEIIHOCTEN

5. I1oAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

6. [lonroroBUTH OTUET

JlabopaTtopHasi padora Ne4

Tema «3ydyeHne npuHIMIIOB U3MEPEHUS YPOBHS U MOBEPKA TMAPOCTATHYECKOTO
ypoBHeMepa. BuzyanbHbli, TOMIaBKOBbIN, OYHKOBBIN, EMKOCTHON YPOBHEMEDPDI».
3ananue:
N3y4uTh NpUHLUIIEI U3MEPEHUS YPOBHS, IPOU3BECTH OBEPKY T'MIPOCTATUYECKO-
ro ypoBHEMEDpA.
Hcxoanbie q1aHHBIE ISl BBINOJHEHUS J1a00paATOPHOIl padoThl
1. Ne Bapuanra.
2. Metoauueckue ykazaHus K Ja00paTopHOi paboTte
Ilopsinok BbINOIHEHHA J1a0OpPaTOPHOI PadoTHI
1. O3HaKOMHTBCS € COCTAaBOM JJAOOPATOPHOT'O CTEH[A.
2. 3yunTh npUHLHUIIBI pabOTHI IPUOOPOB.
3. [IpousBecT moBepKy nNpuOOpPOB.
4. IIpoBecTH BBIYUCIIEHHS TIOIPEUTHOCTEN
5. I1oAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
6. [lonroroBUTH OTUET



JlaGopaTopHas pa6ora NeS

Tema «/3ydeHre MPUHITUTIOB U3MEPEHUS PacXo/ia U TIOBEpKa TATYHKOB TI0 U3ME-
peHuIo pacxona. PacxomomMepsl MOCTOSHHOTO ¥ IEPEMEHHOTO TIepenaia JaBICHUS.

3amanue:

N3yunTh NpUHIKITEI ©3MEPEHUSI pACX0/1a, MPOU3BECTH MOBEPKY pacxojomMepa Ie-
PEMEHHOTO Tepernaja TaBICHHs.

HcxonaHble 1aHHBIE /1J151 BHITIOJHEHUS J1a00PaTOPHOIi padoThI

1. Ne BapuanTa.

2. Metoauueckue ykazaHus K Ja00paTopHO paboTte

Iopsinok BBIMOJTHEHUS J1A00PATOPHOH PadOTHI

1. O3HaKOMHTBCSI C COCTABOM J1aOOPATOPHOTO CTEH/IA.

2. 3yuuTh npuHIUIIBI pabOTH TPUOOPOB.

3. IIpousBecT noBepKy nNpuOOpPOB.

4. [TpoBeCTH BBIYUCIICHHUS IOTPEUTHOCTEN
5. [loAroToBUTH OTBETHI HA KOHTPOJIHHBIE BOIIPOCHI.
6. IloaroToBUTHL OTUET

Kpurtepuu oueHku

[Ipu cnaue naGopatopHbIx pabOT CTYAEHT MOKeT HabpaTh oT 15 go 25 OamioB
MaKCHMYM.

B kadecTBe kpuTepueB BhIOpaHbI CIeAYIONTUE BUABI PabOT:

e Brinonnenue 1ab0paTopHbIX padoT;

e OdopMmieHre 0TYETOB K JaO0OpaTOPHBIM padboTaM;

o CBOEBpEMEHHAS 3aIUTa BHITIOJHEHHBIX J1a00paTOPHBIX pabOT U MOITOTOBKA
OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI.

5 GannoB (orneHka oTaM4HO) — PaboTta odopmiena cornacHo tpedoanusm. [Ipu
3amuTe paboThl, CTYJICHT Ha KaXKJIbIi M3 TPEeX BOMPOCOB OOHAPYKUBAET TI1y00KOE 3HAHUE
IPOTPaAaMMHOTO MaTepuaia. YMeeT CBOOOTHO OPUEHTHPOBATHCS BO BCEX TPEX BOIPOCAX.
OTtBer nonHbINA U npaBUiIbHBIN. CTYICHT YBEPEHHO OTBEUYAET HA JOMOJIHHUTEIbHBIE BO-
TIPOCHI.

4 6anna (oueHka xopomo) — Pabora ogopmiieHa corsiacHo TpeboBaHUSAM, HO 00-
HAPYKUBAIOTCS HE3HAUUTEIbHBIC HecOOTBeTCTBUS. [IpH 3ammre paboThl, CTyAeHT 0OHA-
PYKUBaeT IMOJIHOE 3HAHKME Y4EeOHOro MaTepuaia Ha BCe MpeIoKeHHbIe Bompockl. Ho oT-
BEThl HC apryMEHTHPOBAHBI, HE TOJATBEPXKICHBI npuMepamMu. OTCYTCTBYET COOCTBECHHAs
TOYKA 3PCHHUSI, OTBETHI CONBYUBHI.

3 Oanna (o1eHKa yA0BJIeTBOpUTEIbHO) — PaboTa odopmiena cormacHo TpeGoBa-
HUSIM, HO OOHApYXUBAIOTCS 3HAUUTEIbHbIE HECOOTBETCTBUS. [Ipu 3amure paboThl, OlleH-
Ka CTaBUTCS B TOM Cllydae, KOT/Ia B OTBETaX Ha MPEAJIOKEHHbBIE BOMPOCHI JOIMYCKAIOTCS
norpetrHocT. [Ipu oTBeTe 0OHAPY)EHO HE MOJHOE MOHMMAaHHUE CTYACHTOM TEOpeTHYe-
ckoro matepuana. OTBET HOCUT OBEPXHOCTHBIN XapakTep.

Menee 3 6amwioB (OIlCHKA HEY/AOBJIETBOPUTEIBLHO) — HETIOHHUMAaHHUE CTYJIECHTOM
OCHOBHOTO COJIEpYKaHHUSI TEOPETHYECKOTO Marepuaja W JOMYIICH s CYIIECTBEHHBIX
ommn6ok. HabmomaeTcss MHOTO HETOYHOCTEH.
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MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit denepannn
HwmwxHekaMCKHil XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
(beaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Iloanwii cnucok éonpocos na 3auem
no oucyuniune « Texnonocuueckue usmepeHus u npuUOOPsl OMpPAaAciu»

@akyﬂbmem ynpaejaeHus u asmomamusayuu
Kaqbe()pa asmomamusayuu mexHojalo0cuYeCKux npoyeccos u npouseodcme

Hanpasnenune noarorosku 15.03.04 ABToMaTtu3anys TEXHOIOITMYECKHUX MPOLIECCOB U

IIPOU3BOJICTB
[Tpoduns ABTOMATH3AIMS TEXHOJIOTHYECKUX MPOIECCOB U IPOU3BOJICTB (I10 OTPACIISIM)

Cemectp 4,3, 5

l. ['ocynapcTBenHast cuctema npuOOpPOB: MIPUHIIUIIBI TOCTPOCHHUSI, BBIJICTICHHUE
YCTPOMCTB 1O (PYHKIIMOHAIBHBIM ITPU3HAKAM, OCHOBHBIE BETBU CUCTEMBI,

2. HopmupoBanue xapakTepUCTHK CPEICTB U3BMEPEHUS U aBTOMAaTH3aLUU;

3. CTpyKTypHBIE CXEMBI U3BMEPUTEIIBHBIX YCTPOMCTB;

4. TunoBble cUCTEMBI aBTOMAaTHUYECKOTO KOHTPOJISL U PETYIMPOBaHUs (YIPABICHUS);

5. NudopManinoHHO-U3MEPUTENHHBIE CUCTEMBI;

6. Bunbl Texanueckux namepenuii: Mizmepenue temnepaTypsl:

7. TeMIepaTypHbIE IIKaJIbl; KOHTAKTHBIE M OECKOHTAKTHBIE TATYUKH TEMIEePaTyphl;

8. MIPUHIIUIIBI U3MEPEHUS TEMIIEPATYPbl: TEPMOMETPBI PaCIIMPEHHs; MAHOMETpUYe-
CKHE€ TEPMOMETPBHI.

9. [IpeobpazoBaTenu TEPMOITEKTPUIECKHE;

10.  mompaBka Ha TemnepaTypy cBoOOAHbIX KOHIIOB TOII;

11.  BKIIIOYEHME TPETHETO NPOBOAHUKA B Lienb TOII;

12.  TepMO37€KTPOAHBIE MaTEPHAIIbI U CTAHJAPTHBIE TUIIBI TEPMOIIEKTPUUECKUX TIpe-
oOpa3zoBareneii;

13.  xnaccudukanus u ycnoBus padotsl TIII; mexayHapoaHbie 0003HAUEHUS TaTYH-
KOB TEMIIEPATYPHI;

14.  BTOpHUHBIEC TPUOOPHI I U3MEPEHUS TEMIIEPATYPHI;

15. MOTEeHIMOMETPUUYECKUN METON;

16.  MWLIMBOJIBTMETD;

17.  TepmomnpeobpazoBaTenu CONPOTUBIICHHUS;

18.  rpamynpoBKH, 00JACTH MPUMEHEHUs, 0003HaYCHHE TaTYNKOB TEMIIEPATYpPhl; MEXK-

nyHapoaHbie o6o3HaueHus TC;
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19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

31.
32.
33.
34.
35.

36.

37.

38.

39.
40.
41.
42.
43.
44.
45.

BTOpUYHBIE NTPUOOPHI, padoTatomiue ¢ TC: 10roMeTpsl; ypaBHOBEILICHHbIE MOCTHI,
BKJIIOUEHHE TEPMOMETPA COMTPOTUBIICHUS IO TPEXIIPOBOTHOM cXeMe.

MPOMBIIIUIEHHOE 0003HAYEHNE BTOPHUYHBIX IPUOOPOB TEMIIEPATyPHI;
N3mepenue naBieHus.

OCHOBHBIE XapaKTEPUCTUKH.

Knaccuduxkanys MaHOMETPOB 10 Juana3oHaM paboThl U MPUHLUIIAM JIEHCTBUSL.
O0603HaueHne AEKTPUYECKUX TPUOOPOB AABICHHUS.

W3mepeHue konuyecTBa U pacxoja KUAKOCTH, ra3a u napa:

OCHOBHBIE ONIpe/IETICHMS;

00BEMHBIE CYETUYNKN; CKOPOCTHBIE CUCTUUKH;

pacxoJioMephl: OOIITUE CBEICHMUS;

M3MEpEeHne pacxo/ia METOIOM MOCTOSTHHOTO Teperaja AaBlIeHuUs; dJIeKTPOMarHuT-
HbIe (MHIYKIIMOHHBIE) PACXOJOMEPHI;

M3MEpEHHUe pacxo/ia METOI0M MEPEMEHHOI0 NIEpenajia AaBJIeHUs, YCIOBHbIE 000-
3HAYEHUS CYXKAIOIIUX YCTPOHUCTB, UMIIOPTHBIE aHanoru (AHy0ap).

Pacuet nuadparmer.

YbTpa3ByKOBOM pacxogoMep;

MaccoBbiii pacxogomep (KOPUOTHUCOBBIN)
N3mepenue ypoBHS )KUJIKUX U CHIITYYHX BEIIECTB:

OO61mue noHsITHs, Kaccuukaius ypoBHEMEPOB 0 MPUHIIUITY ASUCTBUS, peje
YPOBHS;

(BU3yaJIbHBIE CPEJICTBA U3MEPEHUS YPOBHS; BylKOBBIE U MOIIIaBKOBbIE
YPOBHEMEPBI; THAPOCTATUUECKUE, JIEKTPUUECKUE YPOBHEMEDPDI; YIbTPa3ByKO-
BbI€ M aKyCTUYECKUE YPOBHEMEPDI, YaCTOTHBIE YPOBHEMEPHI).

Onpenenenue cBOWCTB U cocTaBa BemecTB. O6uias napopmanus. Knaccuduka-
111 METOJIOB;

Amnanuzatopsl. TerioBsle WK pU3NIECKUe Ta30aHaTN3aTOPbl, MATHUTHBIC U OTI-
TUKO-aKyCTHYECKHE Ta30aHAIU3ATOPBI.

Xpomatorpagsi. CoctaB u paboTa xpomarorpada.

OmnpezneneHue KauecTBa MPOIYKIIHMH U IKOJIOTHIECKUX TapaMETPOB;
Amnanuzatopsl; O6m1as nadopmarus.

Knaccudukanus MeTo 0B aHanumsa;

OnTuyeckuil, TepMOKOHTIYKTOMETPUUYECKUNA, TEPMOMArHUTHBIH.
WuTennexTyanbHble TPUOOPHI.

O603HaueHne npuOOPOB U CXEM aBTOMATU3ALMK Ha (DYHKIIMOHAIBHBIX CXEMax
(uTeHHe (QYHKIIMOHAIBHBIX CXEM).
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Kpurepuun ouenku

MakcuManbHbIi 3a4eTHBIA pEeUTUHT J1abopaTopHbiXx padot 40 6amnoB. Kypc na-
O0paToOpHBIX pabOT 3aCUUTHIBACTCS, €CIIU CTYJEHT MOJIY4YMII 32 HETO He MeHee 24 Oaa.

B kadecTBe KpuTepHeB BbIOpaHBI CIEAYIOMINE BUABI JEHCTBUHN MO KaKI0U U3 pa-
0oT:

e Brinonnenue 1abopaTopHbIX paboT;

e OdopMieHre OTYETOB K JaOOpPaTOPHBIM paboTaM;

e CBOEBpeMEHHas 3alIUTa BBITTOJIHEHHBIX Ja00paTOPHBIX padOT U MOJITOTOBKA
OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.

36-40 6a1oB (OLIEHKA OTJIMYHO) — CTYJCHT Ha KaXKAbIA U3 TPeX BOMPOCOB OOHa-
pYKUBaeT Iiy0OKOe 3HaHHME MPOTrPAMMHOI0 MaTepuana. YMeeT CBOOOIHO OpPUEHTHUPO-
BaThCs BO BCEX Tpex Bompocax. OTBET MONHBIN U NTpaBUIbHBINA. CTYJEHT YBEpEHHO OTBE-
YaeT Ha JOIMOJHUTEIbHBIE BOIIPOCHI.

30-35 GamioB (OIlEHKA XOPOIIO) — CTYACHT OOHApPYKHBAET MOJIHOE 3HAHUE y4ueO-
HOTO MaTepHualia Ha BCe MPEeAIoKeHHbIE BOIPOchl. HO OTBETHI HE apryMEHTHPOBAHBI, HE
MOJTBEPKACHBI TpuMepaMu. OTCYTCTBYET COOCTBEHHAs TOYKa 3PEHHsI, OTBEThI COMBYH-
BEI.

24-29 6annoB (OIEHKA y/I0BJIETBOPUTEIbHO) — CTABUTCSA B TOM Clly4ae, KOTrJa B
OTBETaX Ha MPEJUI0KEHHbIE BOIIPOCHI JOMyCKatoTcsl norpemHocTy. [Ipun otBete oOHapy-
YKEHO HE IOJIHOE OHMMAaHME CTYACHTOM TeOopeThdeckoro marepuana. OTBET HOCUT IO-
BEPXHOCTHBIN XapakTep.

Menee 24 6amioB (OIeHKa HEYA0BJETBOPUTEIbHO) — HETOHUMAHHUE CTYJICHTOM
OCHOBHOI'O COJIEpP’)KaHMsI TEOPETUYECKOTO MaTepuana U JOMYLIEH psl CYILIECTBEHHBIX
omun6ok. HabmtoaeTcss MHOTO HETOYHOCTEH.

12



1)
2)
3)
4)
5)

1)

3)
4)

1)
2)
3)
4)
5)

MHUHOBPHAYKHN POCCUH
HuxHekaMCKUl XUMHKO-TEXHOJOTHYeCKU HHCTUTYT ((puisiman) geaepanbHOro
rocyJ1apCcTBEeHHOI0 0K/I:KEeTHOT0 00pa30BaTEIbHOI0 yUpesKAeHHs BbICIIEro 00pa3oBaHus
«Ka3zaHckuii HANMOHAJILHBIH UCCIIEA0BATENbCKUI TEXHOJOTHYECKH YHUBEPCUTET

Daxynvmem ynpasieHus u agmomamu3ayui
Kageopa asmomamuzayuu mexnonrocuyeckux npoyeccos u npou3soocms
Hanpasnenue noaroroku 15.03.04 «ABTOMaTH3anus TEXHOJIOTHYECKUX TPOIIECCOB U MTPOU3-

BOACTB»
HpO(bI/IJ'IBZ «ABTOMAaTH3aIM TEXHOJOTHYSCKHUX ITPOLIECCOB M IPOU3BOJICTB (HO OTD&CJ’IHM)»

KoMmieKT TecTOBBIX 3a1aHUI
no mucrmmonae b1.B.09 «TexHolornyeckne n3MepeHns 1 npudOpbl OTPACIII

Bapuant Nel

Yacts 1. 3aganne ¢ BbIOOPOM HECKOJbKHX BEPHLIX OTBETOB

s I’Zpea]lOJfC’eHHle e8aApuarmoe omeemoes ebléepume HECKOJIbKO 6EPHBIX.

1.1. Kakue TUIbI CUTHAIOB SBJISIOTCS YHU(PUIIMPOBAHHBIMU:
0+5 MA;
0+4 xl'm;
2+8 kI'm;
0+20 B;
020 MB.

1.2. YKaxuTe BUIbl KOHCTPYKTUBHOI'O UCIIOJIHEHUS CPEJICTB U3MEPEHUN
HOPMAJIbHOE;
YAapO3allUIICHHOE;
HCKPO3aILHUIIEHHOE;
B3PBIBO3AILMILEHHOE;

1.3. CucTemMbl aBTOMAaTUYECKOTO KOHTPOJIS TIOIPA3IESIOTCS Ha:
MECTHEIE;
OecTpOBOHBIE;
IIPOBOJIHEIE;
JAUCTAHIIMOHHBIC,
TEJIEU3MEPUTEIILHEIE;

1.4. Paznuuarot cienyromume KOHTYpBbI:
KOHTYpP KOHTPOJIS;
KOHTYp peryJIupOBaHuUs;
koHTyp [TA3;
koHTyp PCVY;

1.5. K nedbopmaninoHHBIM TEPMOMETPAM OTHOCSITCSI:
OMMeETaJIINYECKHUE;
€MKOCTHEIC;
MMUPOMETPUUIECKHUE;
JUIaTOMETPUUYECKUE;

13



1)

3)
4)

1)

3)
4)

1)

3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1.6. EquHuIbl n3MEpeHyst JaBICHUS:
I1a;
Krc/cM2;
Krce/cm3;
bap;

1.7. Ilo Buny nzmepsiemoro nasnenus CU noapasnenstor Ha:
BaKyyMMETpBHI;
JATUYUKU JaBJICHUS;
TATOMEDHI;
mudQepeHnraibHbpIe MAaHOMETPHI,

1.8. Paznuuarot cnepyromue Turbl YD 1aTYUKOB JaBICHUS:
bE30;
TEH30;
KBaJIpa;
€MKOCTHBIE;

1.9. Enunuiisl u3MepeHust 00beMHOT0 pacxo/a:
T/4;
Kr/c;
M3/4;
J/c;

1.10. PaznuyaroT cienyrouue TUIIbl pacx010MEpOB:
YIIBTPa3BYKOBBIE;
MTOCTOSTHHOTO TIEpeTajia JaBICHUS;
MAacCOBBIE;
TUAPOCTATUYECKUE;

Yactb I1. 3axanue ¢ BLIOOPOM 0THOT'0 BEPHOI'0 0TBETA
W3 npenokeHHbIX BApUAHTOB OTBETOB BHIOEPUTE TOJIHKO OJIMH BEPHBIN BapHaHT.

2.1. Ilo pony »HEpruu, UCIOIB3YEMON B KaU€CTBE HOCUTEINSI HHPOPMAIMH P Nepeiade CUrHa-

noB, ycrpoiicta ['CII gensrcs nHa:

1)
2)
3)

1)

2)

)
2)

3)

QJICKTPHUYCCKUC, THCBMATUYCCKHUEC, THAPABINYCCKUC,
JJICKTPHUYCCKUC, 6CCHpOBOI[HLIC, THUAPABINYCCKHUC,
IMHEBMATHYCCKUEC, TUAPABIINYCCKHUE;

2.2. Beibepure npaBuiibHOE omnpezenenue. {unanazon uzmepenuit CU sto:
00J1acTh 3HAUYEHUI BEJIMYMHBI, B Mpejerax KOTOpOil HOPMHUPOBAHBI JOMYCKaeMble IMOTPEIIHOCTH
CH;
o0J1acTh 3HaUEHHUH BETMYMHBI, B IIpeaenax kotopoit CU nMeeT MUHUMAaBbHYIO IOTPEIIHOCTb;
o0yacTh 3HAYEHUN BETUYMHBI, B Tipeaenax kotopoid CU BblnaeT BBIXOAHOM CUTHAJ O pe3ysibTaTax
U3MEPECHU;

2.3. BeiOepure npaBuiibHOE orpeienenue. JlaTauk 31o:
KOHCTPYKTUBHO 000COOJIEHHBIN NMEPBUYHBIN NpeoOpa3oBaTeib, OT KOTOPOro MOCTYNAIT U3MEPH-
TEJbHBIE CUTHAIBL;
M3MEpUTENIbHBIN MpeoOpa3oBaresb, Ha KOTOPBIM HENOCPEICTBEHHO BO3JCHCTBYET H3Mepsiemas
BEIIMYHHA;
4acTh W3MEPUTENBHOIO MpeodpazoBaTeisi B U3MEPUTENbHON IeMH, BOCIPUHUMAIONIAS BXOJHON
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1)
2)
3)

1)
2)
3)

1)

2)

3)

1)
2)

3)

1)
2)
3)

1)

3)

1)
2)
3)

I/ISMepI/ITe.HBHBII\/'I CHUI'Hal,

2.4. AGcooTHAs TOTPEIIHOCTD U3MEPEHHS 3TO:
MOTPEITHOCTh U3MEPEHNUS, BEIPAKCHHAS B AMHUIIAX U3MEPSAEMOI BETMIHUHBL;
pasHoCTh Mexay nokazanusiMu CH 1 HICTUHHBIM 3HAUCHHEM U3MEPSIEMO BETMYNHBI;
pa3HOCTh Mexay mokasanusiMu CU ¥ UCTHHHBIM 3HaYEHUEM M3MEPSeMOM BEIWYHMHBI, BHIPAKEH-
Has B %;

2.5. B kakux eIMHULAX U3MEPEHUS BbIpakaeTcsl NpUBEAeHHas norpemxocts CU:
a0COJIIOTHBIE €IMHUILIBI U3MEPSEMON BEJTMUNHBL;
B 3aBUCHMOCTH OT pelIaeMoM 3aa4u;
Yo;

2.6. IToepka CH:
YCTaHOBJICHHE OpPraHOM TOCYAApCTBEHHOW METpoJIorHyecKoil ciyxObl mpuronnoctu CH k npu-
MEHEHUIO Ha OCHOBAaHUH HKCIEPUMEHTAIBHO ONPEAEISEMBIX METPOJIOIMUYECKUX XapaKTEPUCTHK U
MTOATBEPK/ICHUSI UX COOTBETCTBUS 00s3aTeIbHBIM TPEOOBAHUSAM;
YCTaHOBJICHHE OPraHOM TOCYJapCTBEHHOH MeTpojoruueckoi ciayxObl npuroanoctu CU x mpu-
MEHEHHIO Ha OCHOBAHMM dKCIEPUMEHTAIBHO ONPEAEIAEMBIX METPOJIOTHYECKUX XapPAKTEPUCTHK;
ycTraHoBieHHe npurogHoctd CH k NpUMEHEHHIO Ha OCHOBAaHMM 3KCIEPUMEHTAJIIBHO ONperelsie-
MBIX METPOJIOTUYECKHX XapaKTEPUCTUK U MOATBEPKACHUS X COOTBETCTBHS 00s3aTEIbHBIM Tpe-
OOBaHUAM;

2.7. Ogun nackans (I1a) aro:
JaBJICHHUE, CO3/1aBaeMOe CHJION B ofH HbI0TOH (H), paBHOMEpPHO pacrpeeieHHON M0 TUIOIIA ! B
1 xB. M.;
JaBJICHHE, CO3/1aBacMoe CHIION B oanH HbIOTOH (H), paBHOMEpHO pacrpeieIeHHO! 10 TUIOIAIH B
1 KB. M. ¥ HaMpaBIEHHOW HOPMaJIbHO K HEH;
JaBJICHHE, CO3/IaBaeMOe CHIION B ofiH HbIOTOH (H), paBHOMEpHO pacrpeeeHHON 1o Jomaian B 1
KB. CM. M HallpaBJICHHON HOPMAJIbHO K HEl;

2.8. JleneHueM miKkajabl Ha3bIBACTCS:
MIPOMEXKYTOK MEXIY OCSIMU WU IIEHTPaMH JIByX CMEXHBIX OTMETOK;
MIPOMEXYTOK MEXIY OCSAMU UM HEHTPAMU JABYX MaKCUMaJIbHO YAAJICHHBIX OTMETOK;
nuana3oH n3mepenus CU;

2.9. CtaTnueckoi XapakTepUCTUKON U3MEPUTEIHHOIO MPHOOpa HA3bIBACTCS:
3aBHCHUMOCTB BBIXOJIHOM BEJIMYMHBI OT BXOJHOM;
3aBUCHMOCTh BBIXOJHOM BEIMYMHBI OT BXOJHOMH, BhIpa)K€HHAsl aHAJIMTUYECKU JIU IpaduyecKku, B
YCTQHOBUBIIHMXCS peKUMax paboThI;
3aBHCHUMOCTh BBIXOJHOM BEJIMYMHBI OT BXOJHOM, BhIpa’K€HHAsl aHATMTUYECKU JIU TpaduyecKku, B
HEYCTaHOBUBIIMUXCS pEKUMaX pabOTHI;

2.10. Bribepute 0003HaueHNE KOHTYpPA PETYIMPOBAHUS TEMIIEPATYPHI:
TIC;
FT;
FIRC;

Yacrts I11. 3aganue HA yHHOPSI/IOYEeHNE OTBETOB

Yemanosume coomeememesue Meofcdy PA3PO3HEHHBIMU YaCmAMU ymeepofcdeﬁuﬂ

15



3.1. YcTaHOBHUTE COOTBETCTBUE MEKY TUIIOM CUTHAJIA U €70 apaMeTPaMU:

1) mocTostHHBIN TOK a) 010 mB
2) MOCTOSTHHOE HAMPSIKCHUE 0) 0.2+1 krc/cm2
3) naBieHue (MHEBMAaTUYECKUM ) B) 420 MA

3.2. YcTaHOBUTE COOTBETCTBHUE OMPEICIICHUN:

1) abcomoTHas norpemHocts CU

a) MOTrPEUIHOCTh W3MEpPEHUs, BhIpaKCHHAsI B €AUHHU-
Lax U3MEPSEMON BETUYUHBI

2) NOTrpeuIHoCTh Pe3yJbTaTOB H3Me-
peHus

0) pazHocTh Mexay nokaszaHusMu CU u UCTUHHBIM
3HAQYEHHEM U3MEPSEMON BETUUMHBI

3) aOcostoTHasg NOTPELIHOCTh H3Me-
peHust

B) OTKJIOHEHHUE PE3yJIbTaTa U3MEPEHUSI OT UCTUHHOTO
(e CTBUTENBHOT0) 3HAUCHHUS U3MEPSEMOI BETUUMHbI

3.3. Pacumdpyiite 0603HaueHHE U3MEPSIEMbIX TAPaMETPOB Ha (PYHKIIMOHAIBHON CXeMe:

L a) pacxon
2)F 0) ypoBeHb
3I)M B) BJIQXXHOCTh

3.4. YkaxuTe COOTBETCTBUE THIA TpUOOpa:

1) TepMO3IEKTPUUYECKUI ITpeoOpa3oBaTelib a) tum L
2) MaTYuK JaBJICHUS 0) Cu’50
3) TepMonpeoOpa3zoBaTeslb CONPOTUBICHUS B) Rosemount 3051

3.5. Ykaxure coorBerctBre HCX tepmonapsl ee Tumy:

1) Tum L a) TXK

2) tun N 6) TIIIT

3) Tt R B) THH
Bapuant Ne2

Yacts 1. 3aganne ¢ BbIOOPOM HECKOJbKHX BEPHLIX OTBETOB

s l’lpe()ﬂO.?fceHHblx eapuarmoe omeemoe 6bl6epume HECKOJIbKO 6EPHbILX.

1.1. Kakue TUIBI CUTHAIOB SBJISIOTCS YHU(PUIIMPOBAHHBIMU

1) -5+5MA;
2) 4+20 MA;
3) 2+4 kl'm;
4) 0.1+6.4 Mlla;
5) 0=+1 krc/em2.

1.2. YKaxxute BUOBI KOHCTPYKTUBHOI'O UCTIOJIHCHUA CPCACTB H3MepeHHI>'II

1) »IEeKTpO3aIIHIIEeHHOE;
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1)

3)
4)
5)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

IBUIC3aIIIUIIICHHOC,
BHOPO3alTUIIICHHOE,
OpBI3rO3aIIUIICHHOE;

1.3. CniocoObl U3MepeHus TEMIIEPATypPhl:
KOHTAKTHEIC,
OecrpoBOIHBIC;
MIPOBOJTHBIC;
JTUCTaHIIMOHHBIC;
OECKOHTAKTHEIE;

1.4. Tunbl MAHOMETPUYECKUX TEPMOMETPOB:
ra3oBbI€;
relieBhIE;
KHUJKOCTHBIE;
KOHJICHCAIIUOHHBIE;

1.5. Paznuyaror TEMIICPATYPHBIC IIKAJIbI:
TCPMOAUHAMHNYCCKAS,
MCKAYHApPOAHAA TCOPCTUYICCKAs;
MCXKAYyHapoaHasA NPaKTUICCKas;
OTAaJIOHHAaAd,

1.6. EnuHuiel u3MepeHus JaBJICHHUS:
Mlla;
aT™;
MM.PT.CT.;
CH;

1.7. Ilo Buny uzmepsiemoro nasnenus CU noapasnenstor Ha:
TATOHAIIOPOMEDBI;
u3Mepurenu aedopmanuu;
g depeHraIbHble MAHOMETPBI;
MaHOMETpPbI A0COJIFOTHOTO JJaBJICHUS;

1.8. CymiecTByeT 0003HaYeHHE JATYNKOB JABICHUS:
JAM;
AL
A3;
AE;

1.9. Enunutipl u3MepeHust MacCOBOTO pacxoja:
T/4;
Kr/c;
M3/4;
/c;

1.10. PaznuyaroT cienyroiume TUIIbl pacX0J10MEpOB:
AJIEKTPOMAarHUTHBIE;
MEPEMEHHOT0 Nlepenajaa 1aBJIeHHUs;
pOTaMeTpHI;
nedopMaIMOHHEIE;
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1)
2)

3)

Yactse 1. 3aganne ¢ BLIGOPOM OJHOT'0 BEPHOI'0 OTBETA
W3 nmpennokeHHBIX BAPUAHTOB OTBETOB BBIOEPUTE TOIHKO OJTUH BEPHBIN BapUaHT.

2.1. Merponorus 3t0:
Hayka 00 M3MEpEHUsIX, CPEICTBAaX JOCTHKEHUS Pa3HOOOpas3us U crocobax JOCTHKEHUs Tpelye-

MO# TOYHOCTH;

00acTh 3HaHHUH 00 HU3MEPCHUAX, METOAAX U CPEACTBAX JOCTUKCHHUA UX €AUHCTBA U criocobax J0-

CTHXKEHHS TpeOyeMol TOYHOCTH;

HayKa 00 HU3MEPCHUAX, MECTOJAaX U CPCACTBAX JOCTUKCHHUA UX €AUHCTBA U crocodax JOCTHUIXKXCHUA

TpeOyeMoi TOUHOCTH;

1)
2)

3)

1
2)
3)
1)

3)

1)
3)
1)

2)
3)

1)
2)
3)

1)
2)

3)

2.2. Bribepure npaBuiibHOE onpenenenue. YyBcTBuTenbHbIN anemenT CU ato:
KOHCTPYKTUBHO 000COOJIEHHBINM MEpBUYHBIN NpeoOpazoBaTeib, OT KOTOPOro MOCTYHAIOT U3MEpH-
TEJIbHBIE CUTHAJIBI;
4acTh M3MEPUTENBHOrO IpeoOpa3oBaTess B U3MEPUTEIbHON 1I€MH, BOCIPUHUMAIONIAS BXOIHOU
W3MEPUTENbHBIN CUTHA,
4acTh M3MEPUTENBHOTO MpeoOpazoBaTessi B U3MEPUTENbHON 1IeNH, BbIAIOIIas BBIXOJAHOW H3Me-
PHUTEIBHBIN CUTHA;

2.3. Bribepure npaBuiibHOE onpeesnenne. M3aMepurenbHblil curtai 3To:
CTaH/IapPTHBI YHU(DHUIMPOBAHHBIA CUTHAJ, TIOJIYYCHHBIH ITyTEM HETOCPEICTBEHHOIO M3MEPEHHUS
(U3HYECKON BETMINHBL;
CHUTHAJI, COAEPIKAINi Ka4eCTBEeHHYIO HH(pOopMannio 00 n3MepsieMOil BeTHYHHE;
CHUTHAJI, COICPKAIINNA KOJIMYECTBEHHYIO HHPOPMALINIO 00 H3MEpsSeMOil BETUYNHE;

2.4. A6comotras norpemHocts CU 370:
MOTPEIIHOCTh U3MEPEHUS, BRIPAXKCHHAS B CIUHUIIAX U3MEPSICMOI BEITMUNHBL;
pa3HOCTh MeX Ay NokazaHussMu CH 1 MICTHHHBIM 3HAYCHUEM U3MEPSEMOU BEITUIHHEI;
pa3HoCTh MeXay MokazanusMu CU ¥ UCTUHHBIM 3HAYEHHEM W3MEPSeMOU BETMYUHBI, BHIPAXKEH-
Hast B %;

2.5. B xakux envHUIIAX U3MEpPEHUs BeIpaxkaercs kiacc TouHocty CU:
a0COJIIOTHBIE €TUMHUIIBI U3MEPSeMOI BETUUNHBL;
a0COJIIOTHBIE €IMHULIBI U3MEPSAEMOM BENMUUUHBI WIH %o

%o;

2.6. PCVY aro0:
pacrpeiesieHHast CUCTeMa YIIpaBJICHUS;
pediiekcHas cucteMa yrpaBieHUs,
pacrpeiesieHHast CTPYKTypa yIpaBiIeHUS;

2.7. bBapomeTpsl peTHA3HAYECHBI 7151 U3MEPEHHUS:
a0COFOTHOTO JJaBJICHUS,
BaKyyMa,
aTMOC(EepHOTO JTaBJICHHUS;

2.8. I'pagynpOBKON HA3bIBAECTCS:
ornepauus cpaBHeHHs nokazanuit CH ¢ 00pa31oBbiMy;
orncpanusi, npyu momMouu KOTOpOI\/’I ACJICHUAM HIKAJIBI MPUAAIOT 3HAYCHUA, BBIPAXXCHHBIC B yCTa-
HOBJICHHBIX €MHMIIAX U3MEPEHNUS;
orepariys orpeeaeH s KoJu4yecTBa rpaaycoB mkainsl CU;
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2.9. Beibepure 0003HaUeHNE KOHTYpa PEryJIupOBaHMs pacxo/a:

1) TIC;
2) FT;
3) FIRC;

2.10. K nosieBoMy YPOBHIO OTHOCSITCS CJIEIYIOIINE TEXHUYECKUE CPEACTBA:
1) nmaTuuku, nepBUYHBIC TPEOOpPa30BATEIH, UCIIOTHUTEIbHBIE YCTPOICTBA;
2) NO3UIHOHEPHI, KOHTPOJUIEPHI, UCTIOJHUTENbHBIE YCTPOICTBA;
3) naT4MKu, TEpMUHAJIBI, HCIIOJHUTENIbHbBIE YCTPOICTBA;

Yactsp I11. 3aganue HA yHOPAI0YEeHNE OTBETOB

Yemanosume coomeemcemeue Me.?fcdy PA3PO3HEHHbIMU YacmAMU ymeepofcdesz
3.1. YcTaHOBHTE COOTBETCTBHE MCXKAY TUIIOM CHUI'Hajla U €ro napaMmeTpaMu:

1) MOCTOSTHHBIN TOK a)0-2 B
2) nepeMeHHOE HaIpsKEHHE 0) 0.1+6.4 MIla
3) naBieHue (TUIPABIMICCKUI ) B) 020 MA

3.2. Pacumdpyiite 0603HauUeHHE U3MEPSIEMbIX TApaMETPOB Ha (PYHKIIMOHATIBHON CXEMeE:

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

3.3. VkaxuTe COOTBETCTBUE THIA TpUOOpa:

1) TepmonpeoOpa3oBaTesib CONPOTUBIECHUS a) TCM 100M
2) TepMORJIEKTpUYECKHil MpeoOpa3oBaTeb 0) PAIINP
3) nupoMeTp U3IydEeHUs B) TXK

3.4. Yxaxute coorBerctBue HCX Tepmonapsl ee Tumy:

1) Tun B a) TXA
2) tun E 6) TIIP
3) Tun K B) TXKH

3.5. YkaxXuTe COOTBETCTBHE TUIIOB JaBIICHUM HUX OIIPCACIICHUAM

1) atmochepHOe | a) pa3HOCTH MEXTy OapOMETPUUECKHUM U aOCONMIOTHBIM JAaBJICHUEM

2) u30BITOYHOE

6) Pa3HOCTb MCKAY a0COIIOTHBIM U GaPOMCTpI/I‘-ICCKI/IM JaBJICHUEM

3) BakkyM
Mochepsl

B) JaBJICHHE, CO37[aBaéMOe MACCOM BO3AYIIHOTO CTOJI0a 3€MHOM aT-
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Bapuant Ne3
3ajaHue ¢ BLIOOPOM HECKOJbLKHX BEPHbBIX OTBETOB

1.Kakue maTyuku OTHOCSTCS K IapaMeTPHICCKUM:
1.1. TenzomeTrpuueckue
1.2. UupykiimoHHbIe
1.3.TepmoanexTpuueckue
1.4 UunyKTUBHBIE

2.Kakue 1aT4iKu OTHOCSITCSI K T€HEPATOPHBIM:
2.1. Tepmope3ucTopHsbie
2.2. IIbe3osnekTpuuecKue
2.3. IH1yKTUBHBIE
2.4 nayKUrOHHbIE

3.Kak o6o3HauaeTcs Kiacc JOMycKa AJi TEPMOMETPOB CONPOTHUBIICHUS:
3.1 A;B; B;
3.2 AA; A; B; C; II;
3.3 AA; A;B; C;
34 A;C; [;

4. Kak 00603Ha4ar0TCs KJIAcC JOMYyCKa TEPMOAJIEKTPUUECKHUX JAaTYUKOB!
4.1 1;2;3;4
42 1;2;3
43 1;2
44 1.1;2.1;3.2
5.Kakue pusnueckne 3pPeKTsl HCIOMB3YIOTCA B TAPAMETPHUECKUX JaTIUKaAX:
5.1 Conpotusienue
5.2 IIbe3oadpdext
5.3 HAYKTUBHOCTh
5.4 ®oTornexTUpUYECKU

6. Kakoit MmeTon peanu3oBaH ajisi aHaiau3a usmeperus pH xuakocrei:
6.1 KonnykromeTpuueckuii
6.2 IloTeHIMOMETPUYECKUMA
6.3 [onsporpaduueckuit
6.4 TlcuxpomeTrpuueckuit

7.Kakoit meTon peanu3oBaH B IpuOOpax Ha3bIBaEMBIX XpoMarorpadamu :
7.1 TepmoxuMuyecKkuii
7.2 CopOuMoOHHBII
7.3 OnTtudeckuit
7.4 TloTeHIMOMETPUYECKHIT

8. Kakoii KOMITIEKC TEXHHYECKHX CPECTB BBIMOJIHEH Ha 0a3e MTHEBMATHYECKUX CPEJICTB :
8.1 Llentp
8.2 Kackag
8.3 Cupuyc
8.4 Crapr

9. Kakoe TeXHHMYECKOE YCTPOMCTBO KOHTPOJUPYET XOJ IITOKA KiaraHa:
9.1 KoH11eBO BBIKIIIOYATEIb
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9.2 ®unpTp-penykTop
9.3 Ilo3unmoHHoOE pene
9.4 Tlnynxep

10. Kakue npuHIUIBI 1eHCTBUS peaTu30BaHbl B JaTUUKAX J1aBJICHUS:
10.1 Pe3onaHcHbI
10.2 Kopuonucosslii
10.3¥YnpTpa3BykoBoil
10.4 BosiHOBOIHBIH

11. Kakue npuHIUIBI 1eHCTBUS peau30BaHbl B JaTUUKAX YPOBHS:
11.1 BonHoBoi
11.2 BuOpauuoHHbIi
11.3 BuxpeBoii
11.4 Tuapocratnyeckuii

12. Kakue npuHIUIBEI IeHCTBUS peau30BaHbl B JaTUUKAX PAacXo/a:
12.1 BuxpeBoit
12.2 TlonnaBKOBBIiA
12.3 EMKocTHO#
12.4 DnexTpoMarHUTHBIN

13. Kakue npyHLIMIIBI IEHCTBUS PeaIN30BaHbl B JaTYMKAX TEMIIEPATYPbI:
13.1 TepmoaiekTpuyecKuit
13.2 Pe3oHaHCHBIN
13.3 Ynbrpa3zBykoBoi
13.4 TpancdopmaTopHbIii

14.9Tu AaTyuKy BBHIOJHEHBI B BUJE PEOCTaTa, MOJBUKHOW KOHTAaKT KOTOPOTO IEPEMEIAeTCs
101 BO3JEHCTBUEM BXOAHON U3MEPSIEMOM BEIMUYNHBL:
14.1 TepMonnieKTpUUYECKHE TaTYUKU
14.2 IloTeHIMOMETPUYECKUE NATUYUKU
14.3 TIbe302MeKTpHYEeCKUE JaTUNKH
14.4 UnayKTUBHBIE TaTYUKHU

15.49to0 takoe TCM u TCII
15.1TepmoconpoTHBIIEHHE
15.2 TepmomeTp OUMeETAIITMUECKUI
15.3 MaHOMeTpHYECKHI TEPMOMETP
15.4TepmomMeTp IuIaTOMETPUUECKUI

16. Ha uem ocHOBaH MPUHIMII ACHCTBUS TEPMOAIIEKTPUUECKOTO IaTUHUKA:
16.1 Tepmo. D/1C
16.2 I3MeHeHnH MHAYKTUBHOCTH
16.3 3MeHeHMN EMKOCTH KOHJIEHCATOpa
16.4 Bo3nukHOBeHUE Mbe303ddexra

17. TlpumeHsieTcst 175l 3aMbIKAHUS ¥ pA3MbBIKaHUS JIEKTPUIECKON TETTH:
17.1 Pene
17.2 Yceunurens
17.3 I'enepatop
17.4 TpanchopmaTop
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18.5BnsieTcss MPOMEKYTOUHBIM 3JI€MEHTOM. ABTOMATHUYECKH OCYILIECTBIISIET CKAauKoOOpa3HOe
M3MEHEHHE BBIXOHOI'O CUTHAJIA 10/ BO3JIEHCTBUEM YIPABIISIOIIErO CUTHAIA
18.1 I'enepaTopHbIii JaTUUK
18.2 Pene
18.3 Ananorosslii mpeodpazoBarenb
18.4 Ycunureab MOITHOCTH

19.Ha yem ocHOBaHa paboTa BUXPEBOI'O pacxoiomMepa
19.1 IToTOK UAKOCTH OOTEKAET MPETATCTBHE
19.2 [lepeHoc Termia moToKa KUJIKOCTH
19.3 Usmepenue nuddepeHInanbHOTO aBIeHUs
19.4 ITonoxxenue noriaBka

20. Ha xkakoMm 3aKOHE OCHOBAH ITPUHITUII JICKTPOMArHUTHBIX PacX00MEPOB
20.1 Cuna TpeHus
20.2 DneKTpOMarHuTHOW MHYKLIUU
20.3 Cratuku
20.4 YibTpa3Byk

21. lns u3mepeHust aTMOC(hEpHOTO JTaBJICHHS TPUMECHSIOTCS
21.1 BakyymmeTpsbl
21.2 Taromepsl
21.3 bapometpsl
21.4 ManomeTpsl
22.Pabora pacxogoMepa IepeMEHHOTO Meperaia JaBJICHUs OCHOBAHO
22.113mepenune noToKa KUJIKOCTH
22.2 BO3HHKHOBEHHUE TIepenaja Ha CYKalolleM YCTPOHUCTBE
22.3 BOo3HHMKHOBCHHE JAaBICHUS Ha MOIIABKE
22.4 Cuna Kopuomnuca

23. Kaxoit mpubop npuMeHseTcs Il U3MEPEHUS BIIaXKHOCTH
23.1 Xpomarorpad
23.2 pH-metp
23.3 I'urpomertp
23.4KoHyKTOMETD

24 JIns u3MepeHus TeMIIepaTypbl KOHTAKTHBIM METOJIOM
24.1 Ilupometp
24.2 TepMOMETp CONPOTUBIIECHUS
24.3 TepMoMeTp pacIIUpEHUs
24.4 buMeTamIM4ecKuii TEPMOMETP

25. Jlns u3MepeHust TeMieparypbl 06CKOHTAaKTHBIM METO/10M
25.1 SpxocTHOi THpOMETP
25.2 11BeToBOM TUPOMETP
25.3 PagnanmoHHbIN MUPOMETP
25.4TepMO3IEKTUPUYECKHAN

BapuanT Ne4

Yactb 1. 3aganue ¢ BLIOOPOM HECKO0JbKHX BEPHLIX OTBETOB
U3 npednosicenHblx 8apuanmos omeemos evibepume HeCKOIbKO 6ePHbIX.
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1.Kakue 1aT4uku OTHOCSTCS K TeHEPATOPHBIM:
2.1. TepMope3ucTopHbIe
2.2. Ilvez0o1ekmpuyeckue
2.3. UnayKTUBHBIE
2.4 UnoykyuoHnHvle

2. Kak 0603HauaroTCs KJIacc AOIYCKa TEPMONIEKTPUUECKUX JaTUUKOB:
4.1 1;2;3;4
42 1;2;3
43 1;2
44 1.1;2.1;3.2

3. Kaxkoiif MeToz peanm3oBaH s aHanu3a uaMepenus pH xxuakocreii®l otset!)
6.1 KonnykromeTpuueckuii
6.2 Ilomenyuomempuueckuti
6.3 Ionsporpaduaeckuit
6.4 IlcuxpomeTprudecKuit

4.Kakoii Meron peann3oBaH B MIPUOOpax Ha3zbIBaeMbIX XpoMaTorpadamu : @1 oreet!)
7.1 TepMOXUMHUYECKUIA
7.2 CopbyuonHuiii
7.3 OnTuyeckui
7.4 IloTeHuHOMETpUYECKUI
5. Kakue npuHIMIBI ACHCTBUS peali30BaHbl B aTYMKax AaBieHus: ©1 oreet!)

10.1 Pe3onanchuiii
10.2 Kopuomucossrii
10.3VnpTpa3BykoBoit
10.4 BoanoBoaHbIi

6.OTH [aTYMKU BBIIIOJIHEHBI B BUJE PEOCTATa, MOABM)KHONM KOHTAaKT KOTOPOrO MepeMeliaercs
10]1 BO3/IECTBHEM BXOAHOM H3MepsieMoil BennuuHbl: @1 oTBeT!)

14.1 TepMonieKTpUYECKHE TaTYUKU
14.2 [lomenyuomempuueckue 0amyuxu
14.3 TIbe302MeKTpUYECKUE JaTUNKH
14.4 InAyKTUBHBIE TaTYUKHU

7. Ha yem ocHOBaH MPUHLUI JEHCTBUS TEPMOIIEKTPUUECKOro qaTuuka: ©1 orsert!)

16.1 Tepmo. 3/7]C

16.2 I3MeHeHnH MHAYKTUBHOCTH

16.3 3MeHeHUN EMKOCTH KOHJIEHCAaTOpa
16.4 Bo3nukHOBeHHE Mbe303ddexra

8.Ha yem ocHOBaHa paboTa BUXpEBOro pacxogomepa®l otset!)

19.1 Ilomox srcuokocmu obmexaem npensmcmeue
19.2 TlepeHoc Termia MOoTOKa KUIKOCTH

19.3 Usmepenue nuddepeHInanbHOro 1aBIeHus
19.4 ITonoxxenue noriaBka
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1
2)

3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)

9.Pabora pacxomomepa mepeMEeHHOTO Mepenajia JaBiIeHuss OCHOBaHO®1 oTeeT!)
22.113mepeHne noToKa KUAKOCTU
22.2 Bo3HukHoBeHue nepenada Ha cydcaroujem ycmpoucmee
22.3 BO3HMKHOBEHHUE JaBJICHUS Ha MOMJIaBKe
22.4 Cuna Kopuonuca

10. Kakoii mpubop npumMeHseTcs I N3MEPEHHUsI BIIAKHOCTH
23.1 Xpomarorpad
23.2 pH-metp
23.3 I'uepomemp
23.4Kondyxmomemp

Yacts I1. 3a1anue ¢ BLIOOPOM 0THOT'0 BEPHOI0 0TBETA

U3 MMPCAJIOKCHHBIX BAPUAHTOB OTBCTOB BI)I6epI/ITC TOJIBKO OJJUH BCpHBIfI BapHaHT.

2.1. Bribepure npaBusibHOE onpenenenue. YyBcTBuTenbHbli anement CU ato:
KOHCTPYKTUBHO 000COOJICHHBIN MEepBUYHBIN MpeoOpazoBaTeib, OT KOTOPOro MOCTYHAIOT U3MEpH-
TEJIbHBIE CUTHAJIBL;
4acTh M3MEPUTENBHOr0 IpeoOpa3oBaTeliss B U3MEPUTEIbHON I1I€MH, BOCIPUHUMAIONIAS BXOIHOU
W3MEPUTENbHBIN CUTHA,
4acTh M3MEPUTENIBHOTO MpeoOpa3oBaTelsi B U3MEPUTENbHON 1IeNH, BbIJIAIOIIas BHIXOJAHON H3Me-
PUTEIBHBIN CUTHA;

2.2. bapomeTpsl IpeJHa3HAuSHbI 7151 U3MEPEHHUS:
a0COJIFOTHOIO TaBJICHUS;
BaKyyMa;
aTMOC(EepHOTo J1aBJICHHUS;

2.3. K noneBoMy ypoOBHIO OTHOCSTCS CIEIYIOLIUE TEXHUYECKHE CPECTBA:
JaTYUKH, IEPBUYHBIE TPe0Opa30BaTeIN, UCTIOIHUTENbHbIE YCTPOMCTBA;
MO3ULMOHEPBI, KOHTPOJIJIEPHI, UCIIOJIHUTEIbHbBIE YCTPOHCTBA;

JAaTYUKHU, TEPMUHAJIBI, UCTIOJIHUTENIbHBIE YCTPOICTBA;

2.4. AGcotoTHas MOTPEIIHOCTh U3MEPEHHS ITO:
MOTPEIIHOCTh U3MEPEHUS, BBIPAXKEHHAS B €MHHUIIAX U3MEPSEMON BETUUHHBI;
pa3HOCTb Mex Ay nokazaHusiMu CH 1 MCTMHHBIM 3HAaYEHHEM U3MEPSAEMON BETUYHHBI;
pa3HoCTh MeXIy nokazaHusMu CU v MCTHHHBIM 3HAUEHHEM M3MEPSEMON BEIMYHMHBI, BhIPAKEH-
Has B %,

2.5. BriOepure 0003HaYCHIE KOHTYpa PEryIupOBaHUs YPOBHS:
TIC;
LIC;
FIRC;

2.6. Abcomotras norpemHocTh CU 370
MOTPEIIHOCTh U3MEPEHUS, BRIPAKCHHAS B SAMHHUIIAX U3MEPSIeMON BETHUUHBI,
pa3HOCTh MeX Ay NokazanussMu CH 1 MCTHHHBIM 3HAYCHUEM U3MEPSEMOU BETUIHHEI;
pa3HOCTh Mexay MokazanusMu CU ¥ UCTUHHBIM 3HAYEHHEM W3MEPSEeMOU BETMYHHBI, BBIPAKEH-
Has B %;

2.7. B Kakux eAMHUIAX U3MEPEHUS BbIPAKAETCs MPUBEIEHHAs norpemHocts CU:
a0COJIOTHBIE €TUHUIIBI U3MEPSeMOI BETUUNHBL;
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2) B 3aBUCHUMOCTH OT pelIaeMoi 3a1auu;

3) %;

2.8. ITo poxy sHepruu, UCIOIL3yeMOI B Ka4eCTBE HOCUTENS MH(OPMALUH TIPH Nepeaade CUrHa-
108, ycrpoiictsa I'CII nensrcs Ha:
1) anexTpuyYecKue, MTHEBMAaTHYECKUE, THAPABINUECKHE;
2) sJeKTpUYecKue, OECIPOBOAHbIE, THIPABINUECKUE;
3) mHeBMaTHYecKue, THAPABINYECKHUE;

2.9. IloBepka CH:

1) ycraHOBIIEHHE OpPraHOM T'OCYJapCTBEHHON METPOJIOrMuecKoi ciayxObl npuroanoctu CU x npu-
MEHEHHIO Had OCHOBAHUM SKCIEPUMEHTAIBHO ONPEAEIIIEMbIX METPOJIOTMYECKUX XapAKTEPUCTHK U
MOJITBEPKICHUS MX COOTBETCTBHS 00513aTEIbHBIM TPEOOBAHUSM;

2) YCTaHOBJICHHE OPTraHOM TOCYJapCTBEHHON METPOJIOTHMYECKOM ciyO0bl mpurogHoctu CU k npu-
MEHEHUIO Ha OCHOBAHUM SKCIIEPUMEHTAIILHO ONPEIEIISIEMbIX METPOJIOTUYECKUX XapPAKTEPUCTHK;

3) ycranoBnenue npuroaHoctu CH kK mpUMeHEHUIO0 Ha OCHOBAHUHU SKCIIEPUMEHTAILHO OIpeaensie-
MBIX METPOJIOTUYECKHX XapaKTEPUCTUK M MOATBEPKACHUS X COOTBETCTBHS 00s3aTEIbHBIM Tpe-
OOBaHUAM;

2.10. Onun mackans (I1a) ato:
4) naBneHue, co3gaBaeMoe CuUiioil B ouH HbIOTOH (H), paBHOMEpHO pacrpeesieHHOM 110 IJI0MIAI1 B
1 xB. M.;
5) namneHue, co3gaBaeMoe CuiIoi B oauH HbI0TOH (H), paBHOMEpHO pacmipeeseHHOM 1o MIoaan B
1 KB. M. ¥ HampaBJICHHONW HOPMAJIBHO K HEil;
6) naBieHHE, CO3/1aBaeMOE CHIJION B 0MH HBIOTOH (H), paBHOMEpHO pacmpeeieHHOH 110 Jiomaan B 1
KB. CM. ¥ HallpaBJICHHON HOPMAJIbHO K HEl;

Yactp I11. 3aganue HA yHopsiioueHNe OTBETOB

Yemanosume coomeemcmeue Meofcdy PA3PO3HEHHbIMU YaACmMAMU ym@ep:)fcdeHuﬂ

3.1. YkaxxuTe COOTBETCTBHE TUIIA TIpubopa:

1) TepmonipeobpazoBaTenb CONPOTUBICHHS a) TCII 50011
2) TepMORJIEKTpUYECKHil MpeoOpa3oBaTeb 0) PAIINP
3) nupoMeTp U3IyYEeHUs B) TIIII

3.2. Pacumudpyiite 0603HaueHNE NU3MEPSEMBIX TapaMeTPOB Ha (PYHKIIMOHAILHOW CXeMe:

HT a) pacxon
2) F 6) Temneparypa
3)M B) BJII&YKHOCTD

3.3. YcTaHOBUTE COOTBETCTBHE MEK/y TUIIOM CHTHAJIA M €r0 NapaMEeTPaMH:

1) mocTOSTHHBIN TOK a) 0+10 mB
2) nepeMEeHHOE HaIpSKEHHE 6) 0.1+6.4 MIla
3) naBieHue (TUIPABINIECCKUH) B) 020 MA
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3.4. YKaxuTe COOTBETCTBUE TUIIOB JABJICHUM UX OMPECICHUSIM:

1) atmochepHoe a) pa3HOCTh MEKIY OApOMETPUICCKUM U a0COIFOTHBIM JIaBIICHUEM

2) U30BITOYHOC 0) pa3HOCTh MEXIy a0COJFOTHBIM B 0APOMETPUUYECKHUM JIaBIICHUEM

3) BakkyM B) JaBJICHHE, CO3[[aBAEMOE MacCOi BO3JIYIIHOTO CTOJI0a 3eMHOM
aTMochepsl

3.5. Ykaxute cootBerctBue HCX Tepmomnapsl ee Tumy:

1) Tun L a) TXK
2) tun N 0) TIIII
3) tunn R B) THH

Kpurepum ouenkn

MaxkcuMmanbHblii 3aueTHbId peTHHT TecTupoBaHus 20 6amioB. 3aCUUTHIBACTCS CAAHHBIM, €CIIU
CTYJICHT IIOJIy4MJI 32 HEro He MeHee 15 Oasios.

MunucTepcTBO HayKu U Bhiciero oopa3zoBanus Poccuiickoit denepannu
HuxHexaMCcKuii XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((prinan)
benepanibHOT0 TOCYAAPCTBEHHOTO OI0IKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCKul HallMOHAJIBHBIN UCCIE0BATEIHLCKUI TEXHOJIOTUUECKUM
YHUBEPCUTET»

@Daxynomem YTpaBiaeHUs] U aBTOMATU3AIUN
Kageopa ABroMaTuzanyy TeXHOJIOTUYECKUX MPOIIECCOB U MMPOU3BOJICTB
Hanpasnenne noaroToBku:

15.03.04 ABTOMAaTH3aIMs TEXHOJIOTHYECKUX IPOIIECCOB U MPOU3BOJCTB
(K00 u HaumeHoB8aHUe)

[Tpoduns: ABTOMAaTH3ALMS TEXHOIOTHYECKHUX MMPOIIECCOB U IPOU3BOJCTB (IO OTPACTISIM)
(naumenosanue)

Cemectp 3.5
Tembl pedepaToB
Mo TUCHUIUINHE « TeXHOIOrHYecKrue U3MEPEHUS ¥ PUOOPHI OTPACIT

1. Buabl TeXHUYECKUX U3MEPEHUIL: H3mepernue memnepamypol

2. OO6ume nonoxxkenus. Temneparypusie mkansl. Knaccudukamms. TepMomeTps! pacumpe-
HUsl. MaHOMETpUYECKUE TEPMOMETPHI.

3. Tepmoanekrpuueckue npeodpazosarenu (TII1). TepmornekTpogHbIE MaTepHAIIb U TEp-
MODJIEKTpUYeCcKue Mpeodpa3oBarenu. BkitoueHne TpeTbero NpoBOJHUKA B LIETIb TEPMO-

3JIEKTpHUYECcKOro npeodpaszoarens. [lonpaBka Ha TeMneparypy cBoOOAHbIX KOHIIOB TOII.
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10.

[ToTeHIMOMETPUYECKHAN METOL U3MEPEHUS TEMIIEpaTypbl. MuummBonbTMETPBL. Tepmo-
npeoOpaszosarenu conpotusieHus (TC). /IByx u TpexnpoBoanbie cxemsl coequHenus TC
¢ BTOpUYHbIMU ITprOopamu. MocTsl, joromeTpsl. I'pagyuposku TOII u TC.

Bunsl Texuudeckux usmepenuit: Konmpons oasnenus, paspsaicenuss u pazHocmu OaeieHui.
O6mume nonoxxenus. Kiaccudukanus. JKugkoctHele, 1epopMallOHHBIE U 3JIEKTPUUECKUE
MaHoMeTpsl. uddepennuanbapie MaHOMeTpsl. [IpeoOpa3oBareny JaBieHus.

Bunel rexanueckux usmepenuii: Konmpoaws pacxooa u konuvecmea eeujecmed.

O6ume nonoxenus. Knaccnpukanus. Pacxonpl nepemeHHoro nepenaja aasiaeHus. Ka-
MepHble U beckamephble ouagpazmol. PacxomoMepsl 00TekaHus (TOCTOSTHHOTO TIepenaaa
TABIICHUS ).

DNeKTpOMarHuTHeIe (MHAYKIMOHHBIE) pacXoAoMephl. Pacxoromepsl KOHIIEpHA
«METPAH»: maccoBsle pacxogoMephbl, BUXpEBbIE pacxoaoMepbl. CKOPOCTHBIE U 00bEM-
HBIE CUETYHKH.

Bunel Texauueckux nusmepeHuii: Konmponas yposHs HCUOKOCMU U CoINYYUX MAmepuaios.
Oo6ume nonoxxenus. Kinaccugukanus. BuzyansHsle, OMIaBKOBbIE, THAPOCTATUIECKHUE,
3JIEKTPUYECKUE PpeoOpa3oBaTeu YPOBHSI.

Bunbl TexHu4eCKUX U3MEpEHU: M3mepenue ceomempuyeckux u MexaHuiecKux 6eudun.
O6ume nonoxxenust. [Ibe303nexTpudeckue npeodpazoBaTenu. TeH304yBCTBUTENBHBIC

npeoOpazoBaTenu (TEH30pE3UCTOPHI).

11.Ilepeoarowue npeobpazosamenu u cxemvl OUCMAHYUOHHOU nepedayu NOKA3AHU

12.

13.

14.

VYuuduuuposansuble AucTaHMOHHBIE TpeoOpazoBaTenu ['CII. IIpeobpas3oBarenu, BINOI-
HEHHBIE 110 CXeMe KOMIICHCAIIUU TiepeMeleHuii: quddepeHmanbHO-TpaHCPOPMaTOPHBIH,
heppoIMHAMUYECKUN, CeTbCUHHBIN.

[TpeoGpa3oBaTenu, BBIMOIHEHHBIE IO cXeMe CUII0BOM komneHcanuu. [IpeoOpa3zoBaTenu
ITHEBMATUYECKOM BETBU. DJIEKTPOITHEBMATUUECKHUE U THEBMOAIEKTPUUYECKHE ITpeoOpas3o-
BaTeJIM, HOPMHUPYIOLINE MpeoOpazoBaTeiy.

Onpedenenue c6oticme u cocmasa 6ewecms.

[Tpubopsl A onpeaeneHus coctaBa U GU3NKO-XUMUYECKUX CBOMCTB BEIleCTB. AHaNIHU3a-
Topel. Knaccudukanus. Xumudeckre ra3oaHann3aTopsbl.

dusnueckue razoaHanuzaropel. Xpomarorpadsl. [lpunmun neiicteus. CpaBHUTENbHAS

XapaKTEPUCTHUKA.

15.11InotHOMEpBI. pH-METPEI.
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16. Konnykromepsl. BuckosumeTpsl.

17. Onpeoenenue sxonocuueckux napamempos. IKojorudeckue napamerpsl. [Ipubopsl 1is
OIIpE/IeNIEHUsI COCTaBa CTOYHBIX BOJA. HAMKATOPHI 3arpsA3HEHHS BO3IyXa.

18. Konmpons xauecmea npooyxkyuu. IloHsTre kauecTBa npoayKuuu. BzaumocBs3b kauecTBa
MPOAYKIUH C 3arpA3HEHUEM OKPYKaroIIel cpeabl. MeTobl KOHTPOJIS KauyecTBa MPOAYK-
1017078

Kpurepun onenkn

MaxkcrumanpHbli 3a4eTHBIA peUTUHT TecTupoBaHus 10 6aoB. 3acUUTHIBAETCS CAAHHBIM,
€CJIM CTYACHT IOJIY4YHJI 32 HEr0 He MeHee 6 0aJuIoB.

Kputepun ouenkun

I[Ipu cnade pedepaToB CTYACHT MOKET HaOpaTh OT 15 10 25 6a1moB MaKCUMyM.

B xadecTBe KpUTEpHEB BEIOPAHBI CIEAYIOMINE BUIBI PaOOT:

e Brinonnenue 1abopaTopHbIX padoT;

e OdopMieHre OTYETOB K TaOOPaTOPHBIM paboTaM;

e CBoeBpeMEHHas 3alUTa BBHIIIOJHEHHBIX J1a00paTOPHBIX pabOT U MOJTOTOBKA OTBETOB
Ha KOHTPOJIbHBIE BOTIPOCHI.

25 GamoB (o1ieHKa OTJMYHO) — PaboTa odopmiiena corinacHo TpeboBanusiM. [Ipu 3amure
paboThl, CTYACHT HA KaX/bli U3 TPEX BOMPOCOB OOHAPYKUBAET INyOOKOE 3HAHHE MPOrPaMMHOTO
MaTepuasia. YMeeT cBOOOHO OpUEHTHUPOBATHCS BO BCeX Tpex Borpocax. OTBET MONHBIN U Ipa-
BWIbHBIN. CTYIGHT yBEpEHHO OTBEYAET Ha JIOTOJHUTEIbHBIE BOIIPOCHI.

20 6anna (omeHka xopouo) — Padorta odopmieHa coriiacHo TpeOOBaHUSIM, HO OOHAPYKHU-
BaIOTCSI HE3HAYUTEIbHBIC HECOOTBETCTBUS. [Ipu 3amure paboThl, CTYJCHT OOHAPYKUBAET MOJTHOE
3HaHHME Y4eOHOTO MaTepuala Ha BCE MPEeI0KEHHBIE BOIIPOCkl. Ho OTBETHI HE apryMeHTHPOBAHHI,
HE TIOJITBEPKIeHbI mpuMepamMu. OTCYTCTBYET COOCTBCHHASI TOUKA 3PEHUS, OTBEThI COMBUMBEI.

15 Ganna (oreHka yAoBJIeTBOPUTEIbHO) — PaboTa odopmiieHa coriacHO TpeOOBaHUAM,
HO OOHApYXHMBAIOTCS 3HAUUTEIbHBIC HECOOTBEeTCTBUs. [Ipu 3ammuTe paboThI, OllEHKA CTaBUTCS B
TOM CiIy4ae, KOTJla B OTBETaX Ha MPEJJI0’KEHHBIE BOIPOCHI AOMYCKalOTCS orpemHocTy. [1pu ot1-
BETE OOHAPYKEHO HE IMOJIHOE MOHMMAaHUE CTYIEHTOM TEOpPETHYECKOro Matepuaia. OTBET HOCHUT
MMOBEPXHOCTHBIN XapakKTep.

Menee 15 OamioB (OLl€HKAa HEYAOBJIETBOPHUTEJIbHO) — HEIIOHUMAHUE CTYJIEHTOM OCHOB-
HOT'O COJIEpP>KaHUs TEOPETHUECKOr0 MaTepuana 1 JOMYIIEH psij CyleCTBEHHBIX omubok. Habumro-
JA€TCsl MHOT'O HETOYHOCTEMN.
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