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Hepeuenb Komnemeuuuﬁ C yKasanuem simanoe c])opmupoeanuﬂ 6 npoyecce oceoenun 0ucuunﬂuubt

HUnoexc Coneprxanre KOMIETECHIIUU Imanwl hopmuposanusn 6 npoyecce 0C60eHUA OUCYUNTIUHDBL
KOM- Jlexkyuu Ilpakmuueckue Jlabopamopuuie Kypcoeoi Haumenosanue oyenouno-
nemen- 3anamus, Jl¢160pa- 3anamun npoexkm (pa— 20 cpedcmga
yuu MOPHBLIL RPAKMUKYM ooma)
I1K 1.3 | Pa3pabarsiBath TexHuueckyto | Tema 1-5 | He npedycmompenwt | Jlab. pavoma 1-5 He npeoy- Ik3zamen, mecmuposa-
JOKYMEHTAllMI0 MO0  JKCIUIyaTallud | cMompeHbl Hue, nab. paboma

PEMOHTY 3JIEKTPOHHOTO OOOpYIOBaHUS U
CHUCTEM aBTOMATHYECKOTO  YIIPaBJICHUS
TEXHOJIOTUYCCKUMHU nmponeccamu,
0e30macHOMY BEICHHIO paboT MpH HX
00CITy>)KMBaHUU

IIK 1.5 | [IpoBoaute  paboTel 10  MOHTaxy, | Tema 1-5 | He npedycmompenst | Jlao. paboma 1-5 He npeoy- IK3amen, mecmuposa-
UCIIBITAaHUSIM, HaJaJKe ©  clade B cMOmpeHbl Hue, n1ad. paboma
9KCILTyaTaIrio ANEKTPOHHOTO
000pyI0BaHUS U CUCTEM aBTOMATHYECKOTO
YIPaBJICHUS

[IK 2.1 | [IpumensTs anekTpoHHoe obopynoBanue u | Tema 1-5 | He npedycmompenwt | Jlao. pavoma 1-5 He npeoy- IK3amen, mecmuposa-
CHUCTEMBl aBTOMAaTHYECKOTO YIPABICHUS C cMompeHbl Hue, nad. paboma
YUETOM CHEIU(PUKHA TEXHOJIOTUIESCKOTO
npoiiecca

[IK 2.3 | [IpoBoauth pernameHtHole U npodunax- | Tema 1-5 | He npedycmompenwt | Jlao. pavoma 1-5 He npeoy- IK3amen, mecmuposa-
THYECKHEe paboThl, HACTPOWKY 000pya0Ba- cMOmMpEHbL Hue, n1ab. paboma

HUS ¥ MPUKIATHOTO MPOTPaMMHOI0 odec-
NEYEHHUs] aBTOMAaTHUYECKUX CUCTEM YIpaB-

JICHUS
I1IK 3.2 | [IpoBoauTh TecTOBYIO NpoBepKy, npodu- | Tema 1-5 | He npedycmompenst | Jlao. paboma 1-5 He npeoy- IK3amen, mecmuposa-
JAKTHYCCKHH OCMOTP H  PETYIUPOBKY cMompeHbl Hue, nad. paboma

SJICKTPOHHOI'O O60py,[[OBaHI/IH n CHUCTEM
ABTOMATHYCCKOI'O YITPABJICHUA

IIK 3.5 | Ocy1ecTBasTh PEMOHT, PETYIUPOBKY, Uc- | Tema 1-5 | He npedycmompenwt | Jlao. paboma 1-5 He npeoy- IK3amen, mecmuposa-
MBITAHWE W CJady DJIEMEHTOB CHCTEM aB- cMompenbl Hue, nad. paboma
TOMATHYECKOTO YIIPABJICHUS




Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyi)

Texyumuii pedTHHT

JlaGopaTtopHnast pabora bann

Nel 8-10

No2 7-10

Ne3 7-10

No4 7-10

No5 7-10
TectupoBanue 0-10
NTOI'O 36-60
JK3aMeHANMOHHBIN peHTHHT 24-40




HlIxana ouenusanus

IMudposoe | Boipaskenue B | CiaoBecHoe Kpurepum o1ieHkM HHAUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIpa:KeHHe dasax: BbIpa:KeHHe IK3aMeH 3ayer
5 87 - 100 Otianuno | OneHKa «OTIWYHOY» BBICTABISCTCS CTYACHTY, €CIU TEOPETUUYECKOE COAep-
(3auTeHo) |XaHHE Kypca OCBOCHO MOJHOCTHIO, 0€3 Mpo0esioB; ucuepnbIBalolle, mocie-
JIOBAaTEIhHO, YETKO W JIOTMYECKH CTPOWHO M3JIaraeT mMarepuai; cBOOOIHO
CIpaBIsieTCs] C 3a/JadaMy, BONPOCAMH W JPYTHMH BUIAMH TNPUMEHEHUS
3HaHWI{; UCTIONIB3YET B OTBETE JOMOIHUTEIBHBIA MaTeprall BCE PEAyCMOT-
PEeHHBIE TPOTPaMMOIA 3a/TaHUS BEITIOTHEHBI, KAYECTBO X BBIITOIHEHHUS OIIe-
HEHO YHCJIOM 0alljIoB, OJIM3KUM K MaKCHMaJbHOMY; aHAITU3UPYET MOTyUYeH-
HBIC PE3YJbTAThI; MPOABIIACT CaMOCTOATCIBHOCTL IIPU BBIIIOJHCHUHN 3alad-
HUH OneHka «3a4T€HO» BBICTABISIETCS CTY-
4 74 - 86 Xopomo |OrmeHKa «XOpOIIO» BBICTABISIETCS CTYACHTY, €CIIM TEOPETUYECKOe COZIep-|IeHTY, €Cli OTBETHI Ha BOIPOCHI IO Te-
(3a4uTeHO) |’KaHWE Kypca OCBOEHO MOJHOCTHIO, HEOOXOAWMEBIE MPAKTUYECKHE KOMIIe-(MaM JUCIHUILUIMHBI  IOCIEIOBATENbHBL,
TEHIIMU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTrPAMMON [JIOTHYECKH H3JI0KEHBI, JOMYCKAIOTC He-
oOydeHus yueOHbIe 3a/1aHUs BHITIOTHEHBI, KAYeCTBO MX BBIITOJIHEHUS JOCTA-|3HAYNTENbHBIE HEAOYETHl B OTBETE CTY-
TOYHO BBICOKOE. CTYACHT TBEpPAO 3HAET MaTephai, TPAaMOTHO W IO CYIIe-|/IeHTa, TaKhue KaK OTCYTCTBHE CaMOCTOSI-
CTBY HU3Jlara€Tt €ro, HE JOIMyCKas CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha|TECIHLHOIO BbIBOJIa, pCUCBBIC OHH/I6KI/I U 11p
BOIIPOC.
3 60 -73 YnoenetBo- |OrneHKa «yIOBIETBOPUTEIHHO» BHICTABISETCS CTYACHTY, €CIIH TeopeTHYe-
PUTENBFHO  |CKOE COJIepXaHKe Kypca OCBOSHO YaCTHYHO, HO MPOOENbl HEe HOCAT CyIIe-
(3auTeHO) |CTBEHHOTO XapakTepa, OOJBIIMHCTBO IMPEIYCMOTPEHHBIX MPOTrpaMMON 3a-
IlaHI/Iﬁ BBITIOJTHEHO, HO B HUX UMCIOTCA OIHI/I6KI/I, IIpU OTBETC HA MMOCTABJICH-
HBI BOIIPOC CTYJEHT JOIMYCKaeT HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHbIE
($hopMyHpOBKH, HaOMIOAAIOTCS HapyIIEHHUS JOTMYECKOH IMOcIe0BaTelNb-
HOCTH B W3JI0)KEHUH ITPOTPAMMHOT0 MaTepraa.
2 Hwmxe 60 HeynornerBo- |OnieHka «HEYJOBIETBOPUTEIEHO» BBICTABIACTCS CTYIEHTY, eciu OH He|OleHKa «HE 3a4TE€HO» BBICTABIAETCS
PUTENHHO  |3HAET 3HAYMTEIHHOW YacTH MPOTPAMMHOTO MaTrepuaia, JOIyCKaeT CYIe-|CTyIeHTY, €Cli CTYACHT He 3HaeT OCHOB-
(HeSa‘ITeHO) CTBCHHBIC OHH/I6KI/I, HCYBEPECHHO, C OOJIBIIINMU 3aTPYAHCHUSAMU BBIIIOJIHACT | HBIX MOHATHHA TEMBI JUCHUIIIIMHBI, HE OT-

MpaKkTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIICTECHIIMH He
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPELYCMOTPEHHBIX IPOrpaMMoOn 00y4eHuUs
yueOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYeCTBO WX BBITIOJHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

BC€YACT Ha JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi xapakTepuCTHKAa OLIEHOYHBIX CPe/ICTBA

Neri/m  |HammenoBanme — ome-|Kparkas xapaxtepuctika orenouHoro|[Ipencrasnenue
HOYHOTO CPE/ICTBA cpencTaa OLICHOYHOTO  Cpe/-
cTBa B poHJIe
1 |Ox3amen CpenctBo, MO3BOJIAIOLIEE OLEHUTH 3Ha- Kommiiekr sk3ame-
HUSI, YMEHHS U BJIAJCHUS 00YdYaroIerocs|HalMOHHBIX OMJIETOB
1o yueOHOM TUCIUIUIHHE.
2  |3ammra snaboparopHoii|CpeacTBo, MO3BOJISIONIEE OHEHUTh yMe-|(Tembl  mabopatop-
paboThI HUE U BIIaJIeHUE 00y4aroIerocsi u3jaraTh |HbIX padoT.
CYThb TIOCTaBJIEHHOM 3aJa4d, CaMOCTOS-
TEJLHO NMPUMEHSTh CTaHIAPTHBIC METOJIbI
MIOCTABJICHHOW 3aJ1au¥l C UCIIOJIb30BAHUEM
UMeroIIeics mabopaTtopHoi 6a3bl, IPOBO-
IUTh aHaINW3 I[OJYYEHHOTO pe3yibTaTa
paboTel. MOXET BBINOJHATHCS B MHIMBU-
IyalbHOM TIOpSAKE WM TPYNIol o0y-
YJAIOMIUXCS.
3 |Tecr Cucrema craHIapTH3UpOBaHHBIX 3ana-|DoHJ TecTOBBIX 3a-

HI/II\/JI, IMMO3BOAIOIIASA  aBTOMATU3HWPOBATH
IIpOLelypy U3MEPEHUs YPOBHS 3HAHUM U
YMEHHUH 00y4aroIerocs.

JIaHWH 711 pOBee-
HHUS HMTOrOBOI'O Te-
CTHpOBaHI/Iﬂ II0 OucC-
[UTUIMHE




MHNHOBPHAYKHN POCCUN

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
beaepanbHOTr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUI YHUBEPCUTET»

Daxyrvmem [lodcomosumenbhbiii
Kagheopa Undhopmayuonnvix cucmem u mexnonozut

Hanpagsnenue noarorosku: 27.02.04 ABTOMaTHYECKHE CUCTEMbI YIIPABJICHUS

=

10.

11.

12.

13.

14.

15.
16.

3K3aMeHaIII/IOHHbIe BOIIPOCHI
110 JUCHUIIIIMHEC TexHoJOrn4ecKrue H3MEpPSHUS 1 HDI/I6ODBI oTpaciin

Bunbl Texunueckux usmepenuit: smepenue remneparypsl

O6umme nonoxxkenusi. Temneparypusie mkansl. Knaccudukanus. TepMoMeTpsl paciupeHust.
MaHomeTpruecKue TEpMOMETPBHI.

Tepmoanexktpuueckue npeodpazoatenu (TIII). TepmornekTpoaHble MaTepHallbl U TEPMO-
JNeKTpUYECKUE MTpeodpa3oBareny. BkitoueHne TpeThero NpoBOJHUKA B IIETIh TEPMOIIIEKTPHU-
yeckoro npeodpazosatens. [lonpaBka Ha TemnepaTypy cBoOoaHbIX KOHIIOB TOII.
[ToTeHHOMETPUYECKUI METOJT U3MEPEHUs TeMIieparypbl. MUIITUBOIBTMETPHL. TepMonpeos-
paszoBarenu conpotusiieHus (TC). JIByx u TpexmpoBojHbie cxeMbl coenuHenus TC ¢ BTo-
puaHbIMH ipubopamu. Moctsl, torometpsl. ['pagyupoBku TOII u TC.

Bunpl texHuueckux wusMmepeHuil: Kouwmponv oaénenusi, paspsadiceHus u pasHocmu O0aGieHUll.
O6mue nonoxenusi. Knaccupukauus. XuakoctHeie, aepopMaloOHHBIE U 3JIEKTPUUECKUE
maHomeTpsl. Juddepennuansasie MaHoMeTphl. [IpeobpazoBareny qaBieHusI.

Buael TexHuueckux usmepeHui: Konmpons pacxooa u Koiuuecmea eeujecmaed.

O6mme nmonoxenus. Knaccudukamus. Pacxoasl nepemenHoro nepenaaa gaBieHus. Kamep-
Hble U beckamepHbvle ouagpacmel. Pacxogomepbl 00TeKkaHus (ITOCTOSIHHOTO Teperajia JTaBiie-
HUs).

OeKTpOMarHuTHbIe (MHAYKIIMOHHBIE) pacxogoMepbl. Pacxonomepsl koHuepHa «METPAH»:
MacCOBbI€ PacX0JIOMEPBI, BUXPEBbIE pacxoJoMepbl. CKOPOCTHBIE U 00BEMHBIE CUETUHKHU.
Buapl Texauueckux usmepeHuit: KoHTpoab ypoBHS KUAKOCTH U CHITYyYMX MatepuaioB. O0-
mue nojoxkeHus. Knaccudukanusa. BusyanpHble, MOIIaBKOBBIE, THAPOCTATHUECKUE, DJIEK-
TpUUECKHE TPeoOpa3oBaTEIN YPOBHSI.

Buael TexHnyeckux uzMepeHuil: M3MepeHue reoMeTpUYeCKMX UM MEXaHMYECKHX BEJINYMH.
O6mume nonoxxenus. [1be303nekTpryeckue mpeodpazoBaTenu. TeH304yBCTBUTEIbHBIE MTPE00-
paszoBarenu (TEeH30pe3UCTOPHI).

[Tepenaromnue npeoOpa3zoBaTeIn U CXEMbl JUCTAHITMOHHOM Mepeaadn MoKazaHun
YHuduurpoBanHble AucTaHMoHHbIe ipeoOpa3oBaTenu I'CII. [Ipeobpa3oBarenu, BHIIOIHEH-
HBIE TI0 CXeMe KOMIIEHCAIIMU TepeMelieHuii: quddepeHnnanbsHo-TpaHchopMaTOpHbIi, dep-
POAMHAMMYECKUM, CEIIbCUHHBIN.

[TpeoOpa3zoBareny, BBHINOJHEHHBbIE IO CXe€Me€ CHUJIOBOW KommeHcauuu. lIpeoOpazoBatenu
THEeBMAaTUYECKON BETBHU. DJIEKTPOITHEBMATUYECKHE U ITHEBMOYJIEKTPUUECKUE ITpeodpa3oBare-
7Y, HOpPMHUPYIOIIHE MPeoOpa3oBaTEIIH.

OmnpeneneHne CBOMCTB M COCTaBa BEILIECTB.

[Tpubops! 15 onpeaeneHus: coctaBa U GU3NKO-XMMHUECKHUX CBOMCTB BELIECTB. AHAIU3aTO-
pbl. Knaccuduxanusa. XuMudeckue razoaHaan3aTophl.

O®uznyeckue razoaHanuzatopbl. Xpomatorpadsl. [Ipunnun neiictBus. CpaBHUTEIbHAS Xa-
paKTepHUCTHKA.

[TnotHOMEpHBL. PH-MeTpBI.

Konaykromepsl. Bucko3zumerpsl.



17. Onpenenenre SKOJIOTUYECKUX MApaMETpOB. DKoJIOTWYecKHe mapaMeTphl. [Ipubopsr s
OIpeCIIEHUs COCTaBa CTOYHBIX BOA. IHAMKATOPBI 3arpsA3HEHMS BO3AyXa.

18. Kontponp kauectBa mpoaykiuu. lloHsATHE KauecTBa MpoayKIHMH. B3amMOCBs3b KauecTBa
IPOAYKIMH C 3arpA3HEHUEM OKPYXKaoUIel cpenbl. MeTonbl KOHTPOJIS Ka4yeCTBa MPOLYKLIUH.

Kpurtepun ounenku:MakcuMalbHOE 3HAYCHHE 3K3aMEHAIIMOHHOTO peWThHrapaBHo 40 Oai-
JaM, a MUHUMaJIbHOE - 24. B KauecTBe KpUTEPUEB BBIOPAHBI CIEAYIONIUE!

Bomnpoc ban

Dx3aMeHalmoHHbIN Borpoc Ne 1 7-11
TeOpeTHYecKas 4acTh (OnpeaeseHrs, O0mue XapaKTePUCTHKU U T.11.) 3-4
BBIBOZ (hopmyn 3-4
NPaBIHHOCTh KOHEYHOTO PE3yJIbTaTa 1-3
DK3aMeHaImOHHbIN Borpoc Ne 2 7-13
TeOpeTHYecKas 4acTh (OnpeaeseHus, 00mue XapaKTePUCTHKU U T.11.) 3-4
BBIBOZ (hopmyn 3-5
NPaBIHHOCTh KOHEYHOTO PE3yJIbTaTa 1-4
[pakTrueckoe 3a1anne (IpaBIbHOCTh KOHEYHOT'O PE3YJIbTaTa) 8-12
JonomuurensHbIi Bompoc No 1 1-3
JononuurensHbiii Bonpoc Ne 2 1-3

NTOTI'O 24-40




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huinan)
beaepanrbHOTr0 TOCYIAPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«KazaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

@Daxynemem [lodcomosumenvhbiii
Kageopa HUnpopmauuonuwix cucmem u mexnonocuti

Hanpagsnenue noarorosku: 27.02.04 ABTOMaTHYECKHE CUCTEMbI YIIPABJICHUS

VY4yeOHBIM IJIAHOM IO HAMpaBlIEHUIO NOAroToBKU 27.02.04 ABTOMATHYECKHE CHUCTEMBI
yhpaBiaeHUs Uid O0y4arouuxcs MpeayCMOTPEHO MPOBEACHHUE JTaOOPATOPHBIX 3aHATUN MO JAUCLU-
IUIMHE «ABTOMAaTU3alMs TEXHOJIOTMYECKHUX IPOIIECCOB U IPOU3BOJCTBY.

JlaGoparopHble pabOThl MPOBOJAATCSA B MOMEIIEHUH yueOHOM abopatopun ««JlaGopaTopus
ABTOMATHU3UPOBAHHBIX CHCTEM YIIPABJIECHMUSI XUMHUKO-TEXHOJOrndeckumu mnpoueccamu 110B» ¢ uc-
M0JIb30BAHUEM CIEIMATBHOTO MPOTrPaMMHOTO W ammapaTHoro obecriedeHust kommanuu Yokogawa
Electric, a Tak)ke NHJIOTHON YCTaHOBKU PEKTH()UKAIIH.

Lenb npoBeneHus 1a00paTOPHBIX padOT - MPAKTUYECKOE OCBOCHUE TEOPETHUECKHX MOJI0XKe-
HUH JIEKIIMOHHOTO MaTepuaia, a TaKkKe BbIpabOTKa CTyIEHTaMU OIPENEICHHBIX YMEHUI U HaBBIKOB
CaMOCTOSITENILHOTO 3KCIIEPUMEHTUPOBAHUSI.

KommniiekT 1aboparopHbix padoT
0 TUCHUIUIMHE « TeXHOJOrn4ecKre U3MEPEHUs U MPUOOPBI OTPACIIN

JlaGopaTopHnas padora Nel
M3yvenne NpUHIIMNIOB H3MEPEHHUS TeMIIEPATYPhI M MOBEPKA JaTYHKOB TemnepaTypbl. Tepmo-
MeTpPbI CONPOTUBJICHUS

3aganue: V3yunTh NpUHIUIIBI U3MEPEHUS TEMIIEPATYPHI, IPOU3BECTH IOBEPKY TEPMOMETPOB
COINPOTHBIICHUS.
Hcxonnble naHHbIe 1JIS1 BHINOJTHEHUS J1A00paTOpHON padoThl

1. Ne BapuanTa.

2. Meroauyeckue ykazaHus K JabopaTopHOil paboTe

ITopsinok BbINOJHEHHS 1a00pPaTOPHOIT PadOTHI

1. O3HaKOMHTBHCSI C COCTABOM JIaDOPATOPHOTO CTEHJIA Ul MMPOBEPKH U KaTMOPOBKHU AATYUKOB
TEMIIEPATYPHI.

2. N3yunts npuHIUIBI pabOTH IPUOOPOB.

3. IlpousBectu OBEpPKY NpUOOPOB.

4. IIpoBecTy BbIUKCIIEHUS MOTPEITHOCTEN

5. I1oaAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

6. [TonroroBUTH OTYET

JlabopaTopnasi paGora Ne2
HN3yyeHue NpUHIUIIOB H3MEPEHUA TeMIIEPaTyphl M MOBEPKA JATYUKOB TeMieparypsl. Tepmo-
JJIeKTPHYEeCKHe Npeodpa3oBaTesin

3aganue: M3yunTh NPUHLMIIBI U3MEPEHUS TEMIIEPATYpPHl, IPOU3BECTH MOBEPKY TEPMOIJIEK-
TPUYECKUX TTpeoOpa3oBaTeseii.
Hcxonnbie naHHBIE IS BHINOJTHEHHUsI JIA00paTOPHON padoThI

1. Ne BapuaHTa.

2. Meroauyeckue yka3zaHus K J1a0opaTopHOii pabote

Ilopsinok BbINOHEHNS J1a00pPaTOPHOIT padoThI



1. O3HaKOMHTBCS C COCTABOM JJa0OPATOPHOTO CTEHAA Ul IPOBEPKH U KaTMOPOBKH TaTYNKOB

TEMIEPATypHhI.

pOB.

2. 3yuuTh NPUHLIUIIBI PAOOTHI IPUOOPOB.

3. [IpousBecTr MOBEPKY MPUOOPOB.

4. IIpoBecTy BBIUNCIIEHMS IOIPELIHOCTEN

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

JlaGopaTopHas padora Ne3
N3yyeHne NpUHIMIIOB U3MePEHUS aBJIeHHs U MOBEPKA TaTYMKOB 1aBJIeHHSA

3ananmue:

W3y4unTh NpUHIMIBI U3MEPEHUS TaBJICHHUS, IPOU3BECTH MOBEPKY MaHOMETPOB.

Hcxoanble JaHHBIE VISl BBINOJHEHNUS J1a00paTOPHOIi padoThl

1. Ne BapuanTa.

2. MeTtomudeckue yka3anus K JlabopaTopHoi paboTte

IMopsinok BbINOJHEHUS JTA00PATOPHOH PadoThI

1. O3HaKOMHUTBCSI C COCTAaBOM JabOPAaTOPHOTO CTEH/AA MO U3YUYEHHUIO MPYKUHHBIX MAaHOMET-

2. U3yunth npuHIUIBI pabOTHl IpUOOPOB.

3. IlpousBectu noBEpKYy NpHUOOPOB.

4. I[IpoBecTy BbIUKUCIEHUS OIPELIHOCTEN

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

JlaGopaTopHas padora Ned

N3yuyenne npuHUMIOB U3MePeHUs YPOBHS U MOBEPKa THAPOCTATHYECKOI0 YPOBHEMepa

3aganue:
N3yunTe nNOpUHLOMIBI H3MEPEHHUS YPOBHS, IPOU3BECTH IIOBEPKY TI'MAPOCTATUYECKOTO

ypOBHEMepa.

Hcxonnble naHHbIe 1JIS1 BHINOJTHEHUS J1A00paTOPHO padoThl
1. Ne BapuanTa.

2. Meroauyeckue ykazaHus K JabopaTopHOil paboTe

ITopsinok BbIMOTHEHNS 1a00pPaTOPHOIT PadOTHI

1. O3HaKOMHUTBHCSI C COCTABOM J1aOOPATOPHOTO CTEH/IA.

2. 3yuuTh NpUHLIUIIBI PaOOTHI IPUOOPOB.

3. [IpousBecTu nMoBepKy MprOOPOB.

4. ITpoBecTr BBIYMCICHHS MOTPELTHOCTEN

5. IloaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

6. IloaroToBUTH OTUET

JlaGopatopHas padora Neb

I/I3yqeﬂue NMPUHIHUIIOB U3MEPEHUSA pacxoda ! IMOBEPKA NAaTYUKOB 110 H3MEPECHHUIO pacxoaa. Pac-

X00MepPbI MOCTOSIHHOTO M NePEeMEHHOr0 Nepenajaa AaBjaeHus
3aganue:
N3yunTh NpUHIUIIEI U3MEPEHUS Pacxoja, MPOU3BECTH MOBEPKY PacxoioMepa MePEMEHHOTO

nepenaaa qaBJICHHAA.

Hcxonnbie naHHbIE 1JIs1 BHITOJTHEHHUsI J1a00paTOPHOIi padoThl
1. Ne BapuaHTa.

2. Meroauyeckue yka3zaHus K J1a0opaTopHOii pabote

Ilopsinok BbINOIHEHNS J1a00PaTOPHOIl padoThI

1. O3HaKOMHTBCS C COCTABOM J1a0OPaTOPHOTO CTEH/A.



2. 3yunTh NpUHLIHUIIEI pabOTHI TPHOOPOB.

3. [IpousBecTr MOBEPKY MPUOOPOB.

4. IIpoBecTy BBIUKCIIEHMS IOIPELIHOCTEN

5. IloAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
6. [TonroroBUTH OTYET

Hcxonuble TaHHBbIE 1JIs1 BBINOJHEHHS J1A00PaTOPHOH padoThl — yrpoiieHHas (QyHKINOHATIbHAS
cxema Iporecca peKThu(GuKanuy (HarJisaJHbIA pa3gaTouHbIi MaTepua).

Kpurepun ouenku: KonndectBo 06aioB, KOTOPOE MOXKHO MOJYYHTh 3a J1aOOpaTOpHYIO padory,
IPEJCTAaBICHO B TA0JI.

Texyumuii pedTHHT

JlaGopaTtopHnast pabota bann
Nel 8-10

No2 7-10

Ne3 7-10

No4 7-10

Ne5 7-10

UTOI'O 36-50




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huinan)
beaeparbHOT0 TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIhbHOIO YUPEKICHUS
BbICILIEr0 00pa3oBaHUs
«KazaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem [lodcomosumenvhbiii
Kagheopa Undopmayuonnvix cucmem u mexnono2uti

Hanpasnenue noaroroku: 27.02.04 ABTOMaTUYECKUE CUCTEMbI YIIPABJICHUS

KoMmiiekT TecTOBBIX 3a1aHUI
o qucHumuinie « TeXHOJIOrHuecKre U3MEPEHNs. U IIPUOOPLI OTPACIIN))

Bapuant Nel

Yacts 1. 3aaanue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

1)
2)
3)
4)
5)

1)
2)
3)
4)

1)
2)
3)
4)
5)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

3 npea]lOcheHHblx 8ApPUAHIMOB OMBEMO6 6bl6epume HECKOJIbKO 6EPHbLX.

1.1. Kakue THUIIbI CUTHAJIOB SIBJIAIOTCS YHU(DUIIUPOBAHHBIMU
05 MA;

0+4 kI

28 kl'u;

0+20 B;

020 mB.

1.2. Ykaxkute Bu/IbI KOHCTPYKTUBHOTO MCIIOJHEHHUS CPEICTB M3MEPEHUIA:
HOPMaJIbHOE;

y1apOo3alluIEHHOE;

HCKPO3aIlHIIEHHOE;

B3pbIBO3AIINIIEHHOE.

1.3. Cucrembl aBTOMaTH4ECKOr0 KOHTPOJIS TIOAPA3IEISIOTCS Ha:
MECTHBIE;

OEeCTIIPOBOTHEIC;

IIPOBOJIHBIE;

TVICTaHIIOHHBIE;

TEJIEU3MEPUTENBHBIE.

1.4. Paznuuarot cieayromuye KOHTYpbI:

KOHTYp KOHTPOJIS;

KOHTYp peryJIHpOBaHMUs;

KoHTYp [IA3;

koHTyp PCYV.

1.5. K neopmaiinoHHbIM TEpMOMETPAM OTHOCSATCS:
OMMeETAITINYECKHUE;

€MKOCTHBIE;

MUPOMETPUUYECKHUE;

JUIIATOMETPUYECKHE.

1.6. EnviHUIIBI N3MEPEHMS TaBIICHHUS:

I1a;

Krc/cm2;

Krc/cm3;

Oap.



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1.7. ITo Buny uzmepsiemoro nasienust CU noapasaensoT Ha:
BaKyyMMETpHI;

JaTYMKH JABJICHHUS;

TATOMEDBI;

g depeHraIbHbIe MAaHOMETPHI.

1.8. PaznuuaroT cieayromniue Tumnbl YD 1aTYMKOB AaBICHUS:
be30;

TEH30;

KBaJpa;

€MKOCTHEIE.

1.9. Enununsl usmepeHust 00beMHOTO pacxo/ia:

T/4;

Kr/c;

M3/4;

a/c.

1.10. Paznuyarot clieyrome TUITbI PacX0JI0MEPOB:
YIIBTPa3BYKOBBIE;

MTOCTOSTHHOTO TIeperajia JaBICHHMS;

MAacCCOBBIC;

TUAPOCTATUYCCKHE.

Yactp I1. 3ananue ¢ BLIOOPOM 0JTHOI'0 BEPHOI0 OTBETA
I/IS Hpe,Z[J'IO)KeHHBIX BapI/IaHTOB OTBCTOB BBI6epI/ITe TOJIBKO OAUH BepHBIfI BapI/IaHT.

2.1. Tlo poxy sHepruu, UCHOIB3yeMOW B KadecTBe HOcUTeNsl MHPOpMAluu MpH Mepeaaye

curHainos, ycrpoiictsa ['CII nensrcs Ha:

1) snekTpHyecKue, MTHEBMAaTHYECKHE, THIPABIHUCCKUE;
2) DSIeKTpHUYECKHe, OECIIPOBOIHBIC, THAPABIMUYCCKHUE;
3) mHeBMAaTHYECKHE, THIPABINYCCKUE.

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

2)
3)

1)
2)
3)

2.2. BriGepure npaBuiibHOE onpenenenue. Jlnamnason uzmepenuit CU sro:

001acTh 3HAYEHUH BEIMYHMHBI, B IIpeesaX KOTOpO HOPMUPOBAHbI JOMYCKaeMble MOTPELIHO-
ctu CU;

o01acTh 3HaUEHUH BEIMUYUHBI, B ITpeaenax Kotopoit CU nMeeT MUHUMAaBbHYIO IOTPEIIHOCTb;
o0yacTh 3HaYeHUI BEIUYMHBI, B nipezenax kotopoir CH BblAaeT BBIXOJHOW CUTHAN O pe3ylib-
TaTax U3MEPEHHUII.

2.3. Beibepure npaBuiibHOE onpeenenue. [latuuk 31o:

KOHCTPYKTUBHO 000COOJIEHHBIN MEepBUYHBINA MTPpeoOpa3oBareib, OT KOTOPOro MOCTYNAOT W3-
MEPUTEIIbHBIE CUTHAIIBL;

M3MEpUTENIbHBIN NpeoOpa3oBarenb, HA KOTOPBIM HEMOCPEACTBEHHO BO3JECHCTBYET H3Mepsie-
Masi BEJINUNHA;

4acTh U3MEPUTEIBHOIO MpeoOdpa3oBarTessi B U3MEPUTENBbHON 1IeNH, BOCIPUHUMAIOIIAs BXO-
HOM U3MEPUTEIbHBIN CUTHAI;.

2.4. AGcomoTHas IOTPEITHOCTD U3MEPEHUS ITO:

NOTPEMIHOCTh U3MEPEHUS, BBIPA)KEHHAS B €IMHUIIAX U3MEPSIEMOMN BEIMUUHBL;

pa3HoCTh Mex Ay nokazaHussMu CU 1 UICTUHHBIM 3HAY€HHEM U3MePSeMON BEJTMUHHBI;
pa3HOCTbh Mexay nokazaHusiMu CH M MCTMHHBIM 3HAUEHHEM U3MEPSEMON BEJIIMYUHBI, BbIpa-
eHHas B %o.

2.5. B xakux eIMHULIaX U3MEPEHUS BbIpaXkaeTcs IpUBEAECHHAs norpemsocts CU:
a0COTIOTHBIE €IMHULIBI U3MEPSAEMOIl BETMYMHBL;

B 3aBHCHUMOCTH OT pelIacMoi 3aJauu;

%.

2.6. IToepka CH:



1)ycTaHOBJIEHUE OPraHOM TOCYAApPCTBEHHOW METPOJOru4ecKoi ciyxObl mpurogHoctu CU k
MPUMEHEHHUI0O Ha OCHOBAHUU SKCIEPUMEHTAJIbHO OMPEENIIeMbIX METPOJOTHUYECKUX XapaKTepH-
CTHK Y MOATBEPKIACHUS UX COOTBETCTBUS 0053aTEIIbHBIM TPEOOBAHUSAM;
2)yCTaHOBJICHHE OPraHOM TOCYJapCTBEHHON METpPOJIOrHYecKoi ciayxObl mpuromHoctu CHU x
IPUMEHEHHUI0O Ha OCHOBAHHUU SKCIIEPUMEHTAIBHO ONPEIEISIEMbIX METPOJOTMYECKUX XapaKTepu-
CTHK;
3)ycranoBienue npuroganoct CU K IPUMEHEHUIO HA OCHOBAaHUHU DKCIIEPUMEHTAIILHO OIPE/es-
€MBIX METPOJIOTHYECKUX XapaKTEPUCTHK U MOATBEPKACHUS UX COOTBETCTBUS 005S3aTEIbHBIM Tpe-
OOBaHUSIM.
2.7. Ongun nackans (I1a) sro:
1)naBnenwue, co3aaBaeMoe cuiiol B oauH HetoTOH (H), paBHOMEpHO pacpee/ieHHO Mo IUIolna-
I B 1 KB. M.;
2)1aBlicHHE, CO3/]aBaeMOe CHIION B 0uH HbIOTOH (H), paBHOMEPHO pacrpeieieHHOM 10 IJI0IIa-
J1 B 1 KB. M. ¥ HaNpaBJIEHHOW HOPMAJIbHO K HEH;
3)naBneHue, co3aaBacMoe CUiIoi B oJH HBIOTOH (H), paBHOMEpHO pacrpelelieHHOM 10 JIOLIaIH
B | KB. CM. U HanpaBJIE€HHON HOPMAJILHO K HEH.
2.8. JleneHuem mIKajabl HA3bIBACTCS:
1)IpOMEKyTOK MEXKIY OCSMH WM IIEHTPAMHU JBYX CMEKHBIX OTMETOK;
2)IPOMEKYTOK MEXKIy OCSIMH WM [ICHTPAMH JBYX MaKCUMAIIbHO YAaJICHHBIX OTMETOK;
3)auanazon u3mepenus CH.
2.9. CtaTnueckoi XapakTepUCTUKON U3MEPUTEIHLHOTO MPUOOpPA HA3bIBACTCS:

1) 3aBHCHMOCTD BBIXOHOW BEIUYHNHBI OT BXOIHOIM;

2) 3aBUCHMOCTH BBIXOJJHOM BEJIMYHMHBI OT BXOHOH, BRIPAKCHHAS aHATUTUYICCKH JIU TPpadUueCcKH,
B YCTaHOBUBIINXCS PEKUMaX pabOTHI;

3) 3aBUCHMOCTH BBIXOJIHOM BEJIMYMHBI OT BXOJHOM, BEIpOKCHHAS! aHAIMTHYCCKH JIA Tpaduveck,
B HEYCTAHOBUBIINXCS PEKUMaX pabOTHI;
2.10. Beibepute 0003HaUYeHNE KOHTYPA PETYIMPOBAHUS TEMIICPATYPHI:

1) TIC;

2) FT,

3) FIRC.

Yacrts I11. 3aganue Ha ynops/ioueHie OTBETOB
Ycemanosume coomeemcemeue mexcoy pa3po3HeHHbIMU YACAMU YIMEEPHCOEHUS

3.1. YcTaHOBUTE COOTBETCTBHUE MCKAY TUIIOM CUTHAJIA U €0 HapaMeTpaMu:

1) mocTOSHHBIN TOK a) 0+10 mB
2) MOCTOSIHHOE HaIpsKEHUE 0) 0.2+1 krc/cm2
3) naBneHue (MHEBMATUYECKU) B) 420 MA

3.2. YcTaHOBUTE COOTBETCTBHE OIPECIICHUIN:

1) abcomtotHas norpemHocTs CU a) TOTPEUTHOCTh W3MEpPEHUs, BhIpaKCHHAs] B €IMHHU-
[1aX U3MEPSAEMON BEITUYUHBI

2) TOTrpPeurHOCTh PEe3yNbTAaTOB W3Me- | 0) pa3HOCTh Mexnay mokazanusmu CH W UCTHHHBIM
peHus 3HAYCHHEM H3MEPSEMON BETUIMHBI

3) abcomoTHas MOTPEIIHOCTh H3Me- | B) OTKJIIOHEHUE pe3ysibTaTa M3MEPEHUs: OT UCTUHHOTO
peHus (IefcTBUTENBHOI0) 3HAUEHUS U3MEPSAEMOU BETUUNHBI

3.3. Pacumdpyiite 0603HaueHNE U3MEPSIEMBIX TApAaMETPOB Ha (PYHKIIMOHAIBHON CXEMe:

1)L a) pacxon

2)F 0) ypOoBEHB




M B) BJIQYKHOCTD

3.4. YKaxxute COOTBETCTBHE THIIA TpubOpa:

1) TepMO3IEKTpUUYECKHI TPpeoOpa3oBaTellb a) tun L
2) naTYUK JaBJICHUS 6) Cu’50
3) TepmornpeoOpa3oBaTeNb COMPOTUBICHUS B) Rosemount 3051

3.5. Vkaxure coorBerctBue HCX tepmonapsl ee Tumy:

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)
5)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1) Tun L a) TXK

2) tun N 0) TIIII

3) tun R B) THH
Bapuant Ne2

Yacte 1. 3amanue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB
H3 l’lpea]lOOfceHHblx eapuaHmoe omeemoes 6bl6€p1/lm€ HECKOJIbKO 6€prlX.

1.1. Kakue THITBI CUTHAJIOB SIBJISIFOTCS YHU(DUINPOBAHHBIMH .
-5+5 MA;

4--20 MA;

24 xl'u;

0.1+6.4 Ml1a;

0-+1 xrc/cm2.

1.2. Ykaxkute BUIbI KOHCTPYKTUBHOTO HCIIOIHEHHUS CPEICTB H3MEPEHHUIA:
JIEKTPO3aLIUIIECHHOE;
IbLIE3alUIIEHHOE;

BUOPO3aITUIIICHHOE;
OpBI3ro3aluIIeHHOE.

1.3. Cnoco6bl n3MepeHus TeMIIEPaTyphl:
KOHTaKTHBIE;

0ecrpoBOJIHBIE;

IIPOBO/IHBIE;

JUCTAaHIIMOHHBIE;

OECKOHTAKTHBIE.

1.4. Tunsl MAaHOMETPUUYECKUX TEPMOMETPOB:
ra3oBbl€;

TEJIEBHIE;

KHUJIKOCTHEIE,

KOHJICHCALlUOHHBIE.

1.5. Pa3nnuarot TeMneparypHbI€ IIKaJIbl:
TEepMOJIMHAMHUYECKas;

MeX1yHapOAHas TeopeTuIecKasi;
MEKyHApO/IHas MPaKTHYECKas;
JTaJIOHHAs.

1.6. Enunuis u3MepeHyst JaBiIeHUS:
Mlla;

aT™;

MM.pT.CT.;

CH.




1)
2)

3)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)
5)

1.7. Tlo Buay usmepsiemoro nasienust CU noapasaenstor Ha:
TATOHATIOPOMEPHI;

U3MepuTenu aeopmarvu;

nuddepeHnraIbHbIe MAHOMETPHI;

MaHOMETPBI A0COTIOTHOTO JTABJICHMSL.

1.8. CymecTByeT 0003HaUCHUE JATYUKOB JTABJICHHUS:
AU

AL

13;

JE.

1.9. Enunuiisl u3MepeHust MaccoBOTO pacxoja:

T/4;

Kr/c;

M3/4;

a/c.

1.10. Pa3znu4aroT clieyroIie THIIbI PACX0I0MEPOB:
JIEKTPOMATrHUTHBIC;

MIEPEMEHHOTO TIepernaia JTaBJIeHNUs,

pOTaMeTpBHL;

nehopMaImoHHBbIE.

Yacrts I1. 3amanue ¢ BLIOOPOM 0JTHOT0 BEPHOI'0 OTBETA
U3 npeonosicenHvlx 8apuanmos omeemos avibepume moabko 00OUH BEPHbLUL 8APUAHII.

2.1. Metponorus 3To:

Hayka 00 M3MEPEHHUSX, CPEJCTBAX JOCTIKCHUS pa3HOOOpa3us U croco0ax JOCTHKECHUS Tpedye-
MOM TOYHOCTH;

o0nacTh 3HaHMI 00 U3MEPEHUSIX, METO/IaX M CPEIACTBAX JOCTIKEHHS MX JHMHCTBA M CIIOCO0ax
JOCTHXKEHUS TpeOyeMOil TOUHOCTH;

Hayka 00 M3MEpEeHUsIX, METO/IaX U CPEACTBAX JOCTHKCHHS UX €IMHCTBA M CIOCO0aX TOCTHXKE-
HUS TpeOyeMoi TOUHOCTH.

1)
2)

3)

1)

2)
3)

1)
2)
3)

1)
2)
3)

2.2. BriGepure npaBuiibHOE onpenenenne. YyBcTBuTenbHbli 3nement CU ato:
KOHCTPYKTUBHO 000COOJIEHHBIN MEPBUYHBIN MTpeoOpa3oBareib, OT KOTOPOro MOCTYMAOT U3-
MEpPUTETbHBIE CUTHATIBL;

4acTh U3MEPUTENHHOr0 MpeoOpa3oBaresis B U3MEPUTENbHOM 1€, BOCIPUHUMAIOIIask BXOI-
HOM U3MEpPUTEIbHBIN CUTHA;

4acTh U3MEPUTENIBHOTO MpeoOpazoBaTess B U3MEPUTEIbHOM LEMH, BbIIAOIast BBIXOJHON U3-
MEPUTENBHBIM CUTHAJ.

2.3. Beibepure npaBuibHOE onpeeneHne. M3MepuTenbHblil CUTHAT 3TO:

CTaHJapTHBIA YHU(UIMPOBAHHBIM CUTHAJ, OJYyYEHHBIH MyTEM HEMOCPEICTBEHHOIO U3Mepe-
HUS PU3MUECKON BEITUYHMHBI;

CUTHAJI, coZiep Kallliii Ka4eCTBEHHYIO HH(OPMaLIHIO 00 U3MEPSIEMOil BETMUMHE;

CHUTHAJI, COAEPKAIMNA KOJIMYECTBEHHYIO HHPOPMALIUIO 00 U3MEpsAEMOI BETMUHHE.

2.4. A6comoTtras norpemrHocTh CU 370

NOTPEMIHOCTh U3MEPEHUS, BBIPA)KEHHAS B €IMHUIIAX U3MEPSIEMOM BEIIMUUHBL;

pa3HoCTh Mex Ay nokazaHusiMu CU 1 UICTUHHBIM 3HAU€HHEM U3MePSeMON BEJTMUHHBI;
pa3HOCTh MexAay nokazaHusMu CH m MCTHHHBIM 3HAYEHHEM M3MEPSEMOU BEJIMYMHBI, BbIpa-
eHHas B %o.

2.5. B xakux eIMHULIAX U3MEPEHUs BbIpaxaercs kiacc TouHoctu CH:

a0COJTIOTHBIE €IMHULIBI U3MEPSEMOIl BETMYNHBL;

a0COJIIOTHBIE eIMHUIIBI U3MEPSIeMO BETMUUHBI WK %o

%.



2.6. PCVY sro:
1) pacmpesencHHas CHCTEMa yIIPABICHUS;
2) peduiekcHas cUCcTeMa yIpaBJCHUS;
3) pacnpeneneHHas CTPYKTYpa yIpaBICHUS.
2.7. bapomeTpsl IpeAHa3HAYEHBI JIJIS1 U3MEPEHUSL:
1) abComOTHOrO AaBICHHS,
2) BakyyMma;
3) armochepHOro JaBiIeHuUs.
2.8. I'panynpoBKOIl Ha3bIBAETCA:
1) omepanus cpaBHeHus mokazanuii CH ¢ 00pa3iioBbIMH;
2) omepaius, Ipyd MOMOIIM KOTOPOH JEICHUSM IIKAJIbI MPHIAIOT 3HAYCHUS, BBHIPAKCHHBIC B
YCTaHOBJICHHBIX €IMHUIIAX U3MEPEHHUS;
3) omeparus onpeaeNeHNs KoJrdecTBa rpaaycoB mkainsl CH.
2.9. BriGepurte 0003HaUeHHE KOHTYpa PEryIupoBaHuUs pacxo/a:
1) TIC;
2) FT;
3) FIRC.
2.10. K moneBoMy ypOBHIO OTHOCATCS CIEIYIOIINE TEXHUYECKUE CPEICTBA!
1) nmaTuwku, HEpBUYHBIC TPEOOPA30BATEIIN, UCIIOIHUTEIbHBIC YCTPOUCTBA;
2) TO3UIMOHEPHI, KOHTPOJLIEPHI, HCIIOJHUTEIbHBIC YCTPONCTBA,;
3) JaT4MKy, TEPMUHAJIBI, UCIIOJIHUTEIbHBIC YCTPONCTBA.

Yacrts I11. 3aganue Ha ynopsa/1o4eHe OTBETOB

Yemanosume coomeemcemeue Meofcdy PA3PO3HEHHbIMU HacmAMU ymeepofcdeHuﬂ
3.1. YcTaHOBHTE COOTBETCTBHE MCKAY TUIIOM CUT'HAJIA U €ro IHapaMeTpaMu:

1) mocTOsSHHBIN TOK a)0-2B
2) nepeMeHHOE HaNpsKEHUE 0) 0.1+6.4 MIla
3) naBneHue (TUAPABIUIECKHI) B) 020 MA

3.2. Pacummgpyiite 0003HaueHNE U3MEPSIEMBIX TAPAMETPOB Ha (PYHKIIMOHAIBHON CXEME:

nT a) Temmeparypa
2)P 0) ypoBeHB
3)L B) JJaBIICHUE

3.3. YkaxxuTe COOTBETCTBHE TUIIAa Tpudopa:

1) TepMonpeoOpazoBaTesb CONPOTUBICHUS a) TCM 100M
2) TepMOAJIEKTpHUECKUIl Tpeobpa3oBarTeb 0) PAIINP
3) MUpOMETP MBITYICHHS B) TXK

3.4. Ykaxure coorBercrBrue HCX tepmonapsl ee Tumy:

1) Tun B a) TXA

2) tun E 6) TIIP

3) Tun K B) TXKn

3.5. Ykaxxure COOTBETCTBUE THUIIOB AABJICHUMN X ONPEICICHUSIM:

1) armocdepHoe a) pa3HOCTb MEX/1y 0apOMETPHUUECKUM U aOCOIFOTHBIM JaBJICHUEM




2) U30BITOYHOE 0) pa3HOCTh MEXIy a0COIOTHBIM M 0aPOMETPUUECKHUM JTaBICHHUEM

3) BakkyM B) JaBlIEHUE, CO3/IaBa€MOE MAacCON BO3AYIIIHOTO CTOJI0a 3€MHOM aT-
Mochepsl

Bapuant Ne3

3agaHye ¢ BLIOOPOM HeCKOJLKUX BEPHLIX OTBETOB

1.Kakue maTymku OTHOCSTCS K MapaMeTPUUYECKUM:
1.1. Tenzomerpuueckue
1.2. UaayKuyoHHbIE
1.3. TepmoaneKkTpuyecKue
1.4 nayKTUBHBIE
2.Kakue naTuyuky OTHOCSTCS K T€HEPaTOPHbBIM:
2.1. TepmopesucropHbie
2.2. Ilpe3031eKTpruiecKue
2.3. UHayKTUBHBIE
2.4 nnyKkuroHHbIE
3.Kak o0o3HauaeTcs Kacc qOMycKa i TEPMOMETPOB COMPOTHUBIICHUS:
3.1 A;B;B;
3.2 AA; A; B; C; I;
33 AA; A;B; G
34 A;C; J;
4. Kak 0003Ha4aroTCs KJIacC JOMYyCKa TEPMOAICKTPUUECKUX TATUNKOB:
41 1;2;3;4
42 1:2;3
43 1;2
44 1.1;2.1;3.2
5.Kakue puznueckue 3hHekTsl UCIOTB3YIOTCS B HApaMETPUUECKUX TaTUHKAX:
5.1 CompoTtusiieHue
5.2 IIse303¢ ekt
5.3 UHayKTUBHOCTH
5.4 ®oTOANEKTUPUYECKUI
6. Kakoii MeTos1 peanu3oBaH Juisl aHanu3a uaMepenus pH xxunkocreil:
6.1 KonnykroMerpuueckuii
6.2 IloTeHIIMOMETpUYECKUN
6.3 Ionsporpaduueckuit
6.4 TlcuxpomeTrpuueckui
7.Kakoit MeTon peanu30BaH B MpHOOpax Ha3bIBAEMBIX XpoMaTorpadami :
7.1 TepMOXUMHYECKHUIA
7.2 CopOUHMOHHBIH
7.3 Onruyeckuit
7.4 IloTeHuMOMETpUYECKUI
8. Kakoil koMIUIeKC TEXHUUECKUX CPECTB BBINOJHEH Ha 0a3e MHEBMAaTHUYECKHUX CPEICTB :
8.1 Llentp
8.2 Kackan
8.3 Cupuyc
8.4 Crapt
9. Kakoe TeXHHMYECKOE yCTPOMCTBO KOHTPOJUPYET XOJ IITOKA KilanaHa:
9.1 KoH1eBo# BBIKITFOYATEID
9.2 ®unbTp-peayKTOp




9.3 Ilo3uunoHHOE perne
9.4 Ilnynxep
10. Kakue npuHIUIIBI 1EUCTBHS peaTu30BaHbl B JaTYMKAX JABJICHHUS:
10.1 Pe3oHaHCHBIN
10.2 KopuonucoBslit
10.3¥YnbTpa3BykoBoit
10.4 BosiiHOBOIHBIH
11. Kakue npuHUIUIbI 1€HCTBHS peaJu30BaHbl B JaTYMKAX YPOBHS:
11.1 BonnoBoi
11.2 BubpanmoHHbIi
11.3 Buxpeoit
11.4 I'mapoctaTudeckuit
12. Kakue npyHLIMIIBI IEHCTBUS PEATU30BaHbl B JaTUMKAX PACX0/a:
12.1 BuxpeBoit
12.2 TlomniaBKOBBIi
12.3 EmKocTHO#
12.4 DnekTpoMarHuTHBIN
13. Kakue npuHLUIIBI IEHCTBUS peain30BaHbl B JATYUKAX TEMIIEPaTyphI:
13.1 TepMonIeKTpUUECKHIA
13.2 Pe3oHaHCHBII
13.3 YnbTpazBykoBoi
13.4 TpanchopmaTopHbIT
14.9Tu aTYMKU BBHITIOJHEHBI B BUJIE pEOCTaTa, MOJABMYKHOM KOHTAKT KOTOPOTO TepeMelIacT-
Csl TIOJT BO3JICMCTBHEM BXOJIHOM U3MEPAEMOil BETUYMHBI:
14.1 TepMOnJIEKTpUYECKUE TATUUKU
14.2 IToTeHIMOMETPUYECKHUE TATYUKU
14.3 IIpe30371eKTpUYeCKre JaTIUKU
14.4 apyKTUBHBIE TaTYUKU
15.Yto takoe TCM u TCII
15.1TepMoconpoTuBIICHHE
15.2 TepmomeTp OUMETATITMIECKUI
15.3 MaHoMeTpuYeCKUil TEPMOMETP
15.4TepmomMeTp AMIIATOMETPUIECKUN
16. Ha yem OCHOBaH NPUHLMNII IEUCTBUS TEPMOIEKTPUUECKOTO JaTUHKA!
16.1 Tepmo. D/1C
16.2 3sMeHeHNH MHAYKTUBHOCTH
16.3 VI3MeHeHNN €eMKOCTH KOHEHCaTOpa
16.4 Bo3HukHOBeHUE Mbe303(dexra
17. Ilpumensiercs U1l 3aMBIKAHNS M Pa3MbIKaHUS MIEKTPUUYECKOM LETIH:
17.1 Pene
17.2 Ycunurens
17.3 I'enepatop
17.4 TpaunchopmaTop
18.5BnsieTcst MPOMEKYTOUHBIM DJIEMEHTOM. ABTOMATHUYECKU OCYIIECTBISET CKAauKOOOpa3HOe
M3MEHEHHUE BBIXOHOTO CUTHAJIA TTO/I BO3JCHCTBUEM YIIPABIIAIONIETO CUTHAIA
18.1 I'enepaTopHbIil AATUNK
18.2 Pene
18.3 AnasoroBslii mpeoOpa3oBarelib
18.4 Ycunnrens MOIIHOCTH
19.Ha ueM ocHOBaHa paboTa BUXPEBOTO pacxoioMepa
19.1 IToTOK XUIKOCTHA OOTEKAET MPETSATCTBHE
19.2 Ilepenoc Temnia NOTOKA KUIKOCTH



19.3 Usmepenue nuddepeHnanbHOro JaBICHUS
19.4 ITonoxxenue noraBka
20. Ha kakom 3aKk0HE OCHOBAH MPUHIUIT AJIEKTPOMArHUTHBIX PACX0I0MEPOB
20.1 Cuna TpeHust
20.2 DneKTpOMarHuTHOM UHIYKLIIUH
20.3 Craruku
20.4 YabTpa3Byk
21. Jlns n3MepeHust aTMOC(EpHOTO JaBJICHUS TPUMEHSIOTCS
21.1 BakyymmeTpbl
21.2 Taromepsl
21.3 bapometpsl
21.4 ManomeTpsl
22.Pabora pacxojioMepa IEPEMEHHOIO Nepenaia JaBlIeHUs OCHOBAHO
22.113MepeHne NoToKa KUJIKOCTH
22.2 BO3HMKHOBEHHUE TIepenajia Ha CyKalolleM YCTPOHCTBE
22.3 BO3HUKHOBEHHUE NABJICHUS Ha IIOIIaBKE
22.4 Cuna Kopuonuca
23. Kakoit npubop npuMeHsieTcs sl U3MEPEHHUsI BIAKHOCTU
23.1 Xpomarorpad
23.2 pH-metp
23.3 T'urpometp
23.4KoHayKTOMETp
24.]1ns1 n3MepeHus TeMIiepaTypbl KOHTAKTHBIM METOAOM
1 ITupometp,
2 TepMoMeTp COPOTUBIIECHMUS,
3 TepmomeTp pacuiupeHus,
4 buMeTaTM4eCKUN TEPMOMETP.
25. Jlns u3MepeHus TeMIeparypbl 0€CKOHTAaKTHBIM METO/I0M
1 SpkocTHOi nupoMeTp,
2 1IBeToBOI TUpOMETD,
3 PaguanmoHHbI nUpoMeTp,
4TepMOIIEKTUPUUECKUH.

Bapuant Ne4
Yacrs 1. 3aganue ¢ BLIOOPOM HECKOJLKUX BEPHBIX 0TBETOB
U3 npeodnosicennvix 6apuanmos omeemos gbloepume HeCKOIbKO BEPHbIX.
1.Kakue 1aTynku OTHOCATCS K T€HEPATOPHBIM:
1. Tepmope3ucTopHsIE,
2. Ilvezosnexmpuueckue,
3. UHayKTHBHBIE,
4 Unoykyuonnvie.
2. Kak 0003Ha4ar0TCs KJIAcC I0MyCcKa TEPMOITEKTPUUECKUX TaTIYMKOB:
1 1;2;3;4,
2 1;2;3,
3 1;2,
4 11;21,;3.2.
3. Kakoil MmeTos; peann3oBaH Jis aHain3a u3Mepenus pH xxuakocrei
6.1 Konaykromerpuueckuii
6.2 Ilomenyuomempuuecxkuii
6.3 Ionsporpaduueckuit
6.4 IcuxpomeTpudeckuit
4.Kakoii Meron peann30BaH B MIPUOOPAxX HA3bIBAEMBIX XpoMaTorpadamu :




1 Tepmoxumudeckuit
2 Copbyuonnbvlii
3 Onruueckuit
4 TloTeHUHMOMETPUYECKUI
5. Kakue npuHIUIIBI IEUCTBUSA PEAIN30BaHbl B JaTYUKAX JABICHUA:
1 Pe3oHaHCHBIH,
2 KopuonucoBbli,
3V bTpa3ByKOBOH,
4 BOJHOBOIHBIM
6.OTH JaTYMKKU BBIIIOJIHEHBI B BUJIE PEOCTATA, MOJBUKHOM KOHTAKT KOTOPOIr0 MEepeMelaeTcs

II0/1 BO3JCMCTBUEM BXOAHOU U3MEPSIEMOU BEIIMYHHBL:

1)
2)
3)
1)

2)
3)

1 TepmodsieKTpuyYeCKUE JaTYUKH,
2 IloTeHIIMOMETPUYECKUE JATUHUKH,
3 IIb€303J1EKTPUYECKHUE TATUUKH,
4 uayKTUBHBIE TaTYUKH.
7. Ha ueM ocHOBaH IPUHLHUII ACHCTBUS TEPMOIIEKTPUUECKOTO TaTUHKA!
1 Tepmo. D/1C,
.2 VI3MeHeHn UHIYKTUBHOCTH,
3 MI3MeHeHUH €MKOCTH KOHACHCAaTOopa,
4 Bo3HUKHOBeHHUE TTbe303(dekTa
8.Ha ueM ocHOBaHa paboTa BUXPEBOI'O pacxoaomepa:
1. Ilomoxk srcuoxocmu obmexkaem npensmcmeue,
2. IlepeHoc Temia MOTOKA XKUAKOCTH,
3. HWsmepenue quddepeHInaIbrHOro JaBICHHUS,
4. TlonoxeHue MOIJIaBKa.
9.Pabora pacxomomepa nepeMEeHHOTO Mepenaja JaBjIeHHs] OCHOBAHO:
1 M3amepenue noToka KUJIKOCTH,
2 Bo3HUKHOBEHHUE Tieperajia Ha CyKalolleM YCTPONCTBE,
22.3 BO3HUKHOBEHHE IaBJIEHUS HA IIOIIABKE,
22.4 Cuna Kopuonuca
10. Kaxoit mpubop npuMeHseTcs Il U3BMEPEHUsI BIaKHOCTH
1 Xpomarorpad,
2 pH-mertp,
3 l'urpomerp,
4 Konnykromerp.

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

) MMPEIJIOKCHHBIX BAPUAHTOB OTBECTOB BBI6epI/ITe TOJBKO OAWH BepHLIfI BapHaHT.

2.1. BeiGepure npaBuibHOE onpenenenue. YyBcTBUTenbHbIM s1ementT CU sto:
KOHCTPYKTUBHO 000COOJIEHHBIN NMEepBUYHBINA MPpeoOpa3oBareib, OT KOTOPOro MOCTYMAIOT W3-
MEpUTENbHBIE CUTHAIBL;

4acTh U3MEPUTEIBHOIO MpeoOpa3oBaTessi B U3MEPUTENILHOM 1eTH, BOCIIPUHUMAIOIAs BXO/I-
HOUW M3MEPUTEIIbHBIA CUTHAIL,

4acTh U3MEPUTEIHLHOTO peoOpa3oBaTelis B U3MEPUTENIbHOM 1ENH, BbIIA0IAs BEIXOAHON U3-
MEPUTENbHBIN CUTHAI.

2.2. bapomeTpsl peIHaA3HAYEHBI 111 U3MEPEHHUS:

abCOJIIOTHOTO JaBIICHMUS;

BAKyyMa;

aTMOC(EpPHOTO JaBJICHHUS.

2.3. K noneBomy ypOBHIO OTHOCSTCS CIEIYIOLINE TEXHUYECKUE CPEJICTBA:



1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

JMATYUKH, IEPBUYHBIE peoOpa3oBaTev, HCIIOTHUTEIbHBIE YCTPOUCTBA;

MO3UIIMOHEPHI, KOHTPOJLJIEPHI, UCIIOTHUTENbHBIE YCTPOHCTBA;

JTATYUKH, TEPMHUHAIIBI, UCTIOJTHUTEIILHBIC YCTPOICTBA.

2.4. AGcomoTHAs TOTPEITHOCTD U3MEPEHHS ITO:

MOTPEIIHOCTh U3MEPEHUS, BBIPAKCHHAS B €IMHUIIAX U3MEPSIEMON BEIIMUUHBL,

pa3HoCTh Mex Ay nokazaHusiMu CU 1 UICTUHHBIM 3HAY€HHEM U3MEePSeMON BEJTMYHHBI;
pa3HoCTh Mexay nokazanusMu CU 1 MCTHHHBIM 3HAYCHHEM W3MEPSEMOW BEITUYHMHBI, BBIpA-
JKeHHas B %o.

2.5. Beibepure 0003Ha4eHHE KOHTYpA PETYJIMPOBAHUS YPOBHS:

TIC,

LIC;

FIRC.

2.6. AbcomoTHas norpemrHocts CHU 3T0:

MOTPEIIHOCTh U3MEPEHUS, BBIPAKEHHAs B €IMHUIIAX U3MEPSIEMOMN BEIMYUHBL;

pa3HoCTh Mex Ay noka3zanusiMu CU 1 ICTHHHBIM 3HAYEHUEM U3MEPSEeMON BEJTMYUHEI;
pa3HoCTh Mexay nokazaHusiMu CU u MCTUHHBIM 3HAYEHHEM M3MEPSEMON BETUYHMHbI, BbIpa-
JKeHHas B %o.

2.7. B xakux eIMHULIAX U3MEPEHUs BhIpaxkaeTcs MpuBeAeHHas norpemnocts CU:
a0COIIIOTHBIC IMHUIIBI H3MEPSEMOI BEIMIHUHEI,

B 3aBHCHMOCTH OT peliaeMoi 3a1auu;

%.

2.8. Ilo poxy sHeprum, MUCHOIB3yeMON B KadecTBe HOCUTENS MHGOpMalMU MpH Iepenaye

curHainos, ycrpoiictsa ['CII gensrcs Ha:

1)
2)
3)

1)

2)

3)

4)

5)

6)

3JIEKTPUYECKHE, THEBMATHYECKUE, THIPABINYECKUE;
ANEKTPUUECKUE, OECTIPOBOAHBIC, THAPABINYECKUE;

MTHEBMAaTUYECKUE, THIPaBINYECKHUE.

2.9. Iloeepka CH:

YCTaHOBJICHHE OPraHOM TOCYJapCTBEHHON METpPOJIOrHuecKor ciayxObl mpurognoctu CU k
MPUMEHEHUIO HA OCHOBAHUU IKCIIEPUMEHTAIBHO OMPEACIISIEMBIX METPOJIOTHYECKUX XapaKTe-
PHUCTHK U MOATBEPKICHUS UX COOTBETCTBUS 00s3aTeNIbHBIM TPEOOBAHUSM;

YCTaHOBJICHHME OPTraHOM TOCYAapCTBEHHOW METPOJOoTHUYecKOor ciykObl mpurognocta CU x
IIPUMEHEHNIO HA OCHOBAHUHU DKCIEPUMEHTAIBHO ONPEAEISEMBIX METPOJIOTHYECKUX XapaKTe-
PHUCTHK;

ycTaHoBieHHe npUurogHoctd CU K NpuMEHEHHIO Ha OCHOBAaHUHU JKCIIEPUMEHTAJILHO OIpese-
JIIEMBIX METPOJIOTHUECKUX XapaKTEPUCTHK M TOATBEPKICHUS WX COOTBETCTBUS 00s3aTelb-
HBIM TPeOOBaHUSM.

2.10. Onun nackans (I1a) sto:

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

JaBJIeHHE, co3JaBaeMoe CUiol B oAuH HbIOTOH (H), paBHOMEpHO pacripeneneHHON Mo TUIo-
maay B 1 KB. M. ¥ HaNpaBJIEHHON HOPMaJIbLHO K HEW;

JIaBJIEHUE, co3/1aBaeMoe CUJIoW B oJuH HbIOTOH (H), paBHOMEpPHO pacripeeneHHoN no Jionia-
1 B | KB. CM. M HAaIPaBJIEHHOW HOPMAJIBHO K HEM.

Yactp I11. 3ananue Ha vimopsiioueHve 0TBeToB

Yemanosume coomeemcemeue Meofcdy PA3PO3HEHHbIMU HacmAMU ym@epofcdeyuﬂ

3.1. VkaxuTe COOTBETCTBUE THTIA TTpHOOpa:

1) TepmonpeoOpa3oBaTesib COMPOTHUBICHUS a) TCII 50011

2) TepMOdJIeKTpUYECKHil mpeoOpa3oBaTeib 6) PAIINP




3) MUpOMETp U3ITyICHHS

B) TIIII

3.2. Pacungpyiite o603HauCHHE U3MEPSIEMBIX TApaMeTPOB Ha (DYHKIIMOHAIBHOW CXeMe:

nT a) pacxon

2) F 0) Temmeparypa

M B) BIIQ)KHOCTD

3.3. YcTaHOBUTE COOTBETCTBUE MEXy TUIIOM CUTHAJIA U €T0 apaMeTpaMu:
1) nocTOSHHBIN TOK a) 0+10 mB

2) mepeMeHHOE HaNPSHKCHUE 0) 0.1+6.4 MIla

3) naBneHue (ruapaBIN4YECKUil) B) 020 MA

3.4. YKaxuTe COOTBETCTBHE TUIIOB JABJICHUMN X ONPEICICHUSIM:

1) armocepHoe

a) Pa3HOCTh MEXKIY OAPOMETPUICCKUM H a0COIIOTHBIM JIaBJICHHEM

2) U30BITOYHOE 0) pa3HOCTb MEX]T

y a0COJIFOTHBIM U 6apOMeTpI/I‘{eCKI/IM JaBJICHHUCM

3) BakkyM
aTMocdepsl

B) JaBJICHHUEC, CO34aBacMoO€ Maccoi BO3YIIHOT'O cT0j10a 3eMHOM

3.5. Yxaxure coorBercrBue HCX tepmonapsl ee Tuiy:

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

Kpurepun onenkn

IIpu ouleHKe pe3yabTaTOB BBHIIOJIHEHUS TECTOBBIX 33JaHUN B paMKax JUCUUIUIMHBI «TexHo-
JOTMYECKUE W3MEPEHUs. U TPUOOPBI OTPACIINy UCTIOIB3YeTCsl peTuHTroBas cuctema. CoracHo peu-

THHTOBOU CHCTEME OIICHKA PE3y/IbTaTOB TECTUPOBAHUS (POPMHUPYET TEKyIIni pedTrnHr R™ .

MakcuMallbHOE 3HAYE€HHUE OLICHKU paBHO

10 6. TecT cuntaercst MPONUJEHHBIM, €CIIU CTYJIEHT

MOJTYYHJI 32 HeToO He MeHee — 6 6. Kputepun ornenku npeacraBieHsl B Ta0I.

Kpurepun ouenku KosanyectBo 6a/1110B
Yacts 1. 3aganue ¢ BBIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB 0-4
Yacts 2. 3aianue ¢ BBIOOPOM OJTHOT'O BEPHOT'O OTBETA 0-3
Yactp 3. 3aiaHue Ha yHOpsA0UMBAaHUE OTBETOB 0-3
NTOI'O 0-10
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