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1 Ieab 1 3224 JHCHUIIHHBI

Heas aucHumIMHbl — npuoOpeTeHre CTyAeHTaMH 0a30BBIX 3HAHMK IO COCTaBY M
(GyHKIMSAM CHUCTEM aBTOMAaTH3allMM B HEe(TEra3oBOW OTpaciy, MPUHLIUIAM MOCTPOCHUS CHUCTEM
ABTOMATHYECKOTO KOHTPOJII M PETYIMPOBaHUS, BHJIAM M NPUHOUINAM PaObOTHl TEXHUYECKUX
CpEeACTB aBTOMATHU3AIHH.

3nanne 0coOeHHOCTEH (PYHKIMOHMPOBAHUS CHUCTEM aBTOMATHUYECKOTO KOHTPOJISL U
PEryaUpOBaHMs MMO3BOJIUT CIICHUAIUCTAM IO MOKAa3aHHUSAM IMPHOOPOB, a TaKKe OCOOCHHOCTSIM
(YHKIMOHUPOBAHUS CPEJICTB M CHCTEM aBTOMATH3AIMH OLIEHUTH COCTOSHHE O00OpYyHOBaHUS B
mporecce ero HOPMaJbHON KCIUTyaTallui U 00ecrednTh ero OecrepeboiiHyro u O6e3aBapHitHyIo
pabory.

3agaum AMCHUIIMHBI

— (¢opMHpOBaHHME 3HAaHUN TPUHIUIOB pPaOOTHI M TEXHUYECKUX XapaKTEPUCTHK
COBpeMCHHBIX TCXHUYCCKUX CpeleTB aBTOMAaTHU3alluu 1 YMGHI/II\/’I C HUMHA pa60TaTI>;

— O3HAKOMJICHHUC CTy,)IeHTOB C OCHOBHBIMHU HpI/IHHI/IHaMI/I HOCTpOGHI/ISI COBpeMeHHLIX
CUCTEM aBTOMATHU3allNU HpOHGCCOB 6yp€HI/I${, 3aKaH4YMBaHHUA CKBAa>XUH, HpOHCCCOB pa3pa60TKI/I
MECTOPOKIEHUH, MPOLECCOB MOArOTOBKH, TPAHCIOPTUPOBKU M XPAHEHUS MPOILYKIIMU CKBAKHH,
MIPOIIECCOB TIEPepPabOTKH YTIIEBOIOPOJIOB;

— TIOJy4CHWE HABBIKOB pEIICHHUS 3a7ad 10 aHaJIW3y CHCTEM aBTOMATHYECKOTO
PETYIIMPOBAHUS MTAPAMETPOB TEXHOJIOTHUECKOTO TPOTIeCca;

— HpI/IMeHeHI/Ie HOJ'Iy‘—IeHHI)IX 3HaHHI>i, HaBBIKOB
npoheCcCHOHATBHOU JEATETLHOCTH.

U YMEHUH B MOCJIERYHOUEH

2 MecTo TUCUMIIIIMHBI (MOIYJIs]) B CTPYKTYpPe 00pa30BaTeJIbHOM NMPOrpaMMbl

Jucuunnuaa «OCHOBBI aBTOMATHU3allMM TEXHOJOTHYECKHX MPOLIECCOB HE(pTErazoBoro
MIPOM3BOJICTBAa» OTHOCHUTCS K BapuaTuBHOM yactu Ooka bl «/lucummmmasl (MOIynH)» y4eOHOTO
IJIaHA U ABJISIETCS 0053aTeIbHON Ui U3YYEHUS.

3 (I)opanyeMble KOMIICTCHIIUN U HHAUKATOPLI UX JOCTH/KCHUSA 110 JTUCHUIIJIMHE

BBICOKOITPOU3BOAUTCIIbHBIC
TCXHHUYCCKHUEC CpCACTBA H

TCXHOJIOI'MH B
COOTBCTCTBHUU C
YCIOBUSAMHA Hux

NPUMEHEHHUS TSl PELICHHS
MIPOU3BOJICTBEHHBIX 3a]a4
B COOTBETCTBUU C
HampaBlIeHUEM u
npoduaemM moAroTOBKH

Konpl Conep:xanue Koa u HauMeHOBaHUE MHAMKATOPA
KOMIIeTeHINH KOMIIeTeHInii JOCTHKEHHUS] KOMIIETEHIIMH
[TIKC-6 Cniocoben BBIOMPATH IIKC-6.1

3HaeT OCHOBHEBIE BBICOKOITPONU3BOANTCIILHBIC
TCXHHUYCCKHUEC CpCACTBA W TCXHOJIOTHUHM B
COOTBCTCTBUU C YCIOBHUAMHU UX IMPUMCHCHUSA
U1 pCHICHUA IIPOHU3BOACTBCHHBLIX 3a/d4 B
COOTBCTCTBHUH C HAIIPpABJIICHUCM H HpO(bI/IJ'IeM
IHOATOTOBKH.
ITIKC-6.2

YMmeer BBI6I/IpaTL BBICOKOITPONU3BOAUTCIILHBIC
TCXHUYCCKUC CpPEACTBA W TCEXHOJIOTUHU B
COOTBCTCTBUU C YCIOBHAMHU HX IIPHUMCHCHUA
A pelICHHA MTPOU3BOJACTBCHHBIX 3a/ldad B
COOTBCTCTBUU C HAIIPABJICHHUEM U HpO(l)I/IJ'IeM
MMOATOTOBKH.

ITIKC-6.3
Brnaneer HaBBIKaMH BBI60pa
BBICOKOITPONU3BOAUTCIIbHBIX TCEXHUYCCKHUX

CPEACTB U TEXHOJOTHMH B COOTBETCTBUH C
YCIOBUSIMA UX IPUMEHEHMsS I DPELICHUS
IIPOU3BOJCTBEHHBIX 3a7a4 B COOTBETCTBUU C
HanpasJIeHUEM U TpoQHIIEM OATOTOBKU




4 CTpyKTypa U cofepkaHue AU CHHUIIIMHBI
4.1 CTpyKTypa AMCUMILINHBI

OOmiast  TpyIOEMKOCTh JMCUMIUIMHBI  COCTaBsieT 2 3adeTHble eauHuipl (72
aKaJIEMUYECKUX YacoB).
3aouHas opma 00yueHust
TpynoemMkocTs, akazu.
Bua pabotst JacoB
8 Cemectp Bcero
O01asi Tpy10eMKOCTh 72 72
KonrakTHasi pabora: 11 11
Jlexkmuu 4 4
JlabopaTopHbie pabOTHI 6 6
KonrakTtHas paboTa B nepuo npomexxyrodnoit arrecranuu (KontllA) 1 1
[IpomexyrouHas aTTecTanus (3a4eT, SK3aMEH, 3a4eT C OLIEHKOH) 3a4eT ¢ 3ayeT ¢
OLICHKOU OLICHKOU
KonTpois 3 3
CamocrosiTejibHasi pa6oTa: 58 58
CaMOTIOArTOTOBKA (TIpopaboTKa U MOBTOPEHHE JIEKIIMOHHOTO MaTepraa 14 14
1 MaTepuasa yueOHUKoB U yueOHbIX nocobuii, [OCToB)
W3YYCHHE OTICIBHBIX TEM  pa3/iejioB  (HAIpUMEp:  CHCTEMBI 8 8
aBTOMATUYECKOTO  YIpaBJICHUA  JUHAMUYECKUMH  OOBEKTaMH
aBTOMaTHU3alMKi; MPOOJEMBbl  aBTOMATHYECKOTO  PEryJIUpOBaHUS
napaMeTpaMid  TEXHOJIOTHUYECKHUX  YCTaHOBOK;  MaTeMaTH4ecKoe
OTHCAaHUE pe3epByapa C KHUAKOCTbIO; 0COOEHHOCTH aBTOMAaTHU3AIMHU
ABTOHOMHBIX JHEPrOyCTaHOBOK; aJIrOPUTMbl CTAHLIMU YIPABICHUS
ACMHXPOHHBIM JIBUraTeJIeM MOrPY:KHOTO Hacoca U Jip.)
MOJITOTOBKA K MIPAKTUYCCKUM 3aHATHUSIM 12 12
W3Y4YE€HHE KaTajoroB OO0OPYAOBaHUS, KOHTPOJIbHO-U3MEPHUTEIbHBIX 8 8
npuOOpPOB U CPEACTB ABTOMATHUKU IO MPUBEIECHHBIM IOKa3aTessiM
TEXHOJIOTMYECKOro Tmpolecca s paboThl MO HMHIUBUIYAITBHOMY
3aJIaHUIO JJI UTOTOBOM aTTECTallUU
MOATOTOBKA K MPOMEKYTOYHON aTTecTalluu 8 8
paboTa ¢ rioccapuemM 8 8

4.2 PacnpenesieHue BUIOB PadoThl M UX TPYA0EMKOCTH IO pa3aejaM JUCHHUIIIMHBI

(MoxyJis)
3aouHas gopma o0yueHus
Ne Pasgen nuCHUILUINHBL/ TEMBL Buner yae6HoiA dopmbI TEKyIIETO
n/n paboThI (B yacax) | KOHTpPOJIS yCIEBAEMOCTH,
KOHTaKTHas MIPOMEKYTOUHOM
£ < aTTeCTAluU
S5 | E
Bl E|a|E|B
= 5 | Q
1 Pasnen 1. OcHOBEI 8 1 - 1 14 | TectupoBanue
aBTOMATH3AIUH TapaMETPOB
TEXHOJIOTUYECKHUX MPOIECCOB U
MIPOU3BOJICTB
2 Pasnen 2. ABToMaTHh3anusg 8 1 2 14 | TectupoBanue
THIIOBBIX TEXHOJIOTHYECKUX
MIPOIIECCOB




3 | Pazmen 3. Cucremsl 8 |1 2 14 | rectupoBanue
ABTOMATHU3AIIMU COOPYKCHHUS
IKCILTYaTalMH CKBAKUH

4 | Pa3nen 4. ABTomMaru3anus 8 |1 2 16 | rectupoBanue
MIPOMBICIIOBOTO cOOpa,
MOJI'OTOBKH U TPAHCIIOPTa
MPOJIYKIIUH CKBKHUH

6 | Urtoro: 72 4 |6 1 58 | 3auer c OIeHKOM

4.3 Copnepsxkanue pa3aesioB UCHUNIHHBI

Paznes 1.0cHOBBI aBTOMATH3alMM NAapaMeTPOB TEXHOJIOTHYECKMX MPOLeccoB U
NPOU3BO/ICTB.

3amaun u conepkanue kypca ATIIIT B nedrerazopoit otpaciu. Ocobennoctu ATTIIT na
npeanpusITHsIX HedTerazoBoit orpacian. OObEKTH aBTOMATH3AIIMN B HEPTETa30BOM OTPACIIH B UX
napaMmeTpsl, ojexaliue apromarnueckomy ynpaniieHuto. Ctpykrypsl cucteM ATIII. Cucremsr
aBTOMAaTUYECKOTO YIPABJIEHUS JUHAMUYECKUMH OOBEKTaMH aBToMaru3anuu. I[IpoOiemsl
aBTOMAaTUYECKOTO PEryIMpPOBaHUS apaMeTPaMy TEXHOJIOTMUECKUX YCTAHOBOK.

Pa3znes 2. ABTOMAaTH3aUMs TUNIOBBIX TEXHOJOTHYECKUX IMPOLIECCOB.

PerynupoBanue pacxona, cooTHomeHusi pacxona. Ilepemarounass QyHKmmss 0ObeKTa
yIpaBleHUs! pacxoJoM. MareMaTndeckoe ONrcaHue pe3epByapa ¢ )KHMJIKOCThI0. PerynupoBanue
ypoBHs. Ilepenarounas QyHkius oObekTa ymnpaBlieHUs YpOBHEM. PerymupoBaHue AaBJICHUS.
[lepenatounass ¢yHKUMS OOBEKTa yIpaBieHHs [aBieHHEeM. PerynupoBaHue TeMIiepaTyphbl.
[lepenatounas ¢yHKIMA o0OBEKTa ympaBleHHWs TeMmreparypoil. PerymmpoBanme pH.
[Tepenarounas ¢yHkius o0bekTa ynpasierus pH Boasl. PerynmupoBanue mapaMmeTpoB cocTaBa u
kauectBa. llepemarounas ¢yHkuusg OObEKTa YOpPaBIEHUS COCTAaBOM SHEPrOHOCTHUTEIS.
ABTOMaTH3aIMs IPOLIECCOB MEPEMEIEHUS KUIKOoCcTel U ra3oB. [lepenaTounas pyHKius o0bekTa
yrpaBieHus: TpyOOnpoBoIoM. ABTOMATH3AlMS CeMapalii U OYUCTKU HEOJHOPOIHBIX COCTABOB.
ABTOomMaTH3alMs TEIIOBBIX mporeccoB. Ilepegarounas QyHkuuMs 00beKTa yIpaBICHUS
TEIUIOOOMEHHBIM TpolleccoM. ABTOMAaTH3alus Ipolecca pekTudukanuu. ABTOMaTH3aLUs
mpouecca abcopOuuu. ABTOMaru3alus Ipoliecca BbIMapuBaHUS. ABTOMAaTH3alus Ipoliecca
SKCTpakLUMK. ABTOMATH3aLUs IPOIEcca CYIIKH.

Pa3znen 3. CucreMbl aBTOMATHU3ALMH COOPYKEHUS M IKCIIYATAIIMUA CKBAKUH

ABTOMAaTH3alMs TPOLIECCOB CTPOUTEIbCTBA CKBAXKHUH. KOMILIEKCH  yHpaBiieHMS,
U3MEpEHUsT M pEerucTpalyu napamerpoB OypeHHs CKBaXHMH. OCOOEHHOCTH CYIIECTBYIOIIUX
WHKJIMHOMETPUYECKUX CUCTEM HABUTAllUU CKBAYKUH C 3JIEKTPOMArHUTHBIM U THIPOAKYCTUUECKUM
KaHamamMu  nepenaun  uHpopmanuu.  OCOOEHHOCTM ~ aBTOMATH3alMM  ABTOHOMHBIX
SHEPrOyCTAaHOBOK. ABTOMAaTH3alMsl MPOLIECCOB OSKCIUIyaTallud CKBAXKUH. ABTOMAaTH3alus
CKBa)KUH, 000PYIOBaHHBIX JIEKTPONOTPYKHBIMH HACOCAMH. AJTOPUTMBI CTAaHILIMU YIIPABJICHUS
ACHHXPOHHBIM JIBUTATENIEeM IMOTPYXKHOTo Hacoca. HacTpoiika peXuMoB pabOThl CTaHIUH
VIOPABIECHUS TOTPYXKHBIM HAcOCOM C HCIIOJIb30BAHUEM BCTPOCHHBIX B HACOC JIaTYMKOB.
CaMOCTOSATENBHBIN 3aITyCK CKBaKMH T0CIIE€ aBAPUHHBIX OCTAHOBOK.

Pazgen 4. ABroMaTrm3anusi NPOMBICIOBOro c00pa, NMOATOTOBKH M TPAHCIOPTA
NPOAYKIUM CKBAKHH

ABToMaTH3aIMs JOOBIYU U MPOMBICTIOBON MOJATOTOBKM HE(PTU U ra3za. ABTOMAaTUYECKOE
yIpaBJICHUE TPOU3BOIUTENBHOCTHIO MPOMBICIA. TeneMexanu3alus TEXHOJIOTHUYECKUX IPOLECCOB
noObun HeTH U Ta3a. ArperatHas CHUCTEMa TEIEMEXaHHKH. YCTPOWCTBO KOHTPOIUPYEMBIX
MIYHKTOB yrpaBieHus. Tenensmepenue aeduta HeQTAHbIX CKBaXUH. CHCTEMBI TeIEMEXaHUKH IS
TEXHOJIOTMYECKUX  OOBEKTOB  Ta30J00BIBAIONINX  MPEANPUATHI.  ABTOMAaTU3MPOBAHHBIE
TPYIIOBBIE 3aMEPHBIC YCTAHOBKH, UX YCTPOMCTBO M MPUHIMUI paboThl. TexHONIOrHuecKas cxema
3aMmepa NebuTa CKBaXWH. ABTOMATH3allvs JOKHUMHBIX HACOCHBIX CTAHIUNA. ABTOMAaTHYECKOE
perynmupoBanue mnpousBoautenbHocTH JIHC. KoHTposb 3a ypoBHEM KUAKOCTH B OydepHBIX



E€MKOCTSIX, BKJIIOUEHHE pabouyux W pe3epBHBIX HacocoB. ABTomaruueckas 3ammuta JJHC npu
aBapUIHBIX YPOBHAX HE(PTH, MOBHIICHUS AaBICHUS U Ip. ABTOMaTH3UPOBAHHBIE CETIapallUOHHBIC
YCTaHOBKH. ABTOMAaTHYECKOE PErYIMPOBAaHUE YPOBHS HE(TH B Cemaparopax, peryirupoBaHHE
JaBJICHUs B Ta30BOM JMHUM. Perynsatopbl ypoBHS M JaBJIEHHA HPSIMOIO JIEHCTBUS.
ABTOMAaTHU3MpOBaHHbIE OJOYHbIE YCTAaHOBKM TOATOTOBKM HedpTH. CHcTeMa aBTOMAaTHUKH
0€30MaCHOCTH TOAOTpEBa Ta30HEPTSIHONH cMmecH B TpyOuUaTHIX Tedax. ABTOMATHYECKOE
M3MEpEeHHEe MacCchl ToBapHOW HedTH. ABTOMaTH3alMs He(TENepeKaynBAIONIUX HACOCHBIX
craHuui. TexHoJlorMYecKass CXeMa M aBapuiiHasg 3alyTa arperartoB IpH HApPYLICHHUH
TEXHOJIOTUYECKUX PETIIAMEHTOB. ABTOMAaTU3UPOBAHHBIE OJIOYHBIE KYCTOBBIC HACOCHBIEC CTAHIIUH.
brox aBTOMaTHyeckoro ympapi€HUs, 3alIMThl U KOHTPOJS MapaMeTpOB TEXHOJIOTHYECKOTO
000pyI0BaHUSI HACOCHBIX OJIOKOB. BrIOOp peknma paboThl 000pyIOBaHUS HACOCHOM CTaHIUH,
y4eT 3aKauuBaeMOr0o areHra.

4.4 TemMbl ¥ IIaHBbI J1a00PATOPHBIX 3aAHATHI

3anstue 1 (2 4.) TeMa «KABTOMATH3HPOBAHHbIE CHCTEMbI PEryJIHPOBAHUS.

3aganue 1. PaccMoTperh mNoOHSATHE «ABTOMAaTHYECKas CHCTEMa pEryIUpOBaHUSY,
«ABTOMaTHYECKUN pEryisiTop», «VCHOJIHUTENbHBIA MeEXaHU3M», «Peryaupyromuil opran».
PaccMoTpeTh HECKONBKO aBTOMAaTHYECKMX PEryJIsSTOpPOB s BbIOpAaHHBIX CTYACHTOM
TEXHOJIOTHYECKHX IPOILIECCOB, OXapaKTepU30BaTh €ro Mo CIoco0y JeMcTBHs, IPHUBECTU
CTPYKTYPHYIO CXEMY C YyKa3aHHEeM BXOJSIIMX B HEE AJIEMEHTOB, OMUCATh NMPUHIMUI PabOThI
aBTOMAaTHYECKOTO PETYIsTOpa.

3ananue 2.PaccmoTpeTh WCTIOJTHUTEIJIbHBIN MEXaHHU3M AIEKTPUYECKOTO,
MTHEBMATUYECKOTO U THIPABIMYECKOTO NEHCTBUS AJISl BBIOPAHHBIX CTYIEHTOM TEXHOJIOTHUECKUX
MIPOLIECCOB, MPUBECTH MPUHIIUIHAIBLHYIO CXEMY C OIIMCAHUEM IPUHIIKIIA PaOOTHI.

3ananue 3.PaccMOTpeTh perylupyronuii opraH JIpOCCEIbHOTO0 U OOBEMHOTO THMA IS
BBIOPAHHOTO CTYJEHTOM TEXHOJIOTMYECKOTO MpoLecca, MPUBECTH MPUHLUIHUAIBHYIO CXEMY C
OTHMCAaHKWEM IPUHILIKIIA PAOOTHI.

Yka3aHus o BLINOJHEHUIO 3aJaHN I

1. Jlns paccMOTpeHUs] BBIOMPAIOTCS CPEIICTBA aBTOMATHU3allMU, KOTOPHIE YYacTBYIOT B
COTMPOBOXKICHUM BBIOPAHHOTO TEXHOJIOTMYECKOTo mpouecca. [IpuBoasTcs nmpuUHIUNUANBHEIE, C
MOSICHEHUEM DJJIEMEHTOB, BXOJAIIMX B MX COCTaB, M ONHUCAaHUE IPOLECCa aBTOMATU3ALMU
(paboter). [lanee mPOU3BOIUTCS CpaBHEHHWE NPUOOPOB IO PaA3IUYHBIM  TOKa3aTeNsAM:
ObICTpOJeHCTBHE, CIIOCOO IMeperayd CUrHaia, YCIOBUs pabOThl U OrpaHUYEHHs] B IPUMEHEHUU
(ecmu TakoBbIE MMEIOTCA), TpeOOBaHMS MO MECTY yCTaHOBKM M T.A. Ha ocHOBe cpaBHEHHS
MIPOU3BOIUTCS BBIBOJ.

Bansatue 2 (2 4.) Tema «Pacxomomepbl NHepeMEHHOro Nepenaaa JaBJIEHHS IS
onpeeeHUus 00bEMHOI0 WJIH MACCOBOI0 Pacxo/ia MOTOKA BEUIECTBA.

3aganue 1.[IpuBecTH NPUHLMIMANBHYIO CXEMY PACXOJOMeEpa MEPEMEHHOIO Iepenana
JABJICHUS U 110 HEM OMMCaTh KOHCTPYKIIMIO C IEPEYMCIIEHUEM BXOAIINX B HEE DJIEMEHTOB. 3aTEM
onucaTh MPUHLUN JeiicTBUS Tpubopa.

3aganue 2. [Ipon3BecTy CpaBHUTENBHBINA aHAIN3 PACXOIOMEPOB NIEPEMEHHOIO MEepenaaa
JaBJIEHUs] C pa3jIMYHBIMU NEPBUYHBIMH W3MEPHUTEIbHBIMH 3JEMEHTaMH [0 IOKa3aTelsM,
MIPUBEJICHHBIM B Ta0OJHILIe:



ITokazarenu IlepBUYHBIN U3MEPUTEIBHBIN JIEMEHT
- Ilpumep:
= = | =& |OPTIBAR DP 7060 c
< & = S & | usmepumensnoi
é CQE = S = | ouapazmoi
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[Tapamerp U3MEpEHUs 00BEMHBLIL U MACCOBbLIL
(0OBEM, MacCOBBIM Pacxo, pacxoo
CKOPOCTh MOTOKA,
IJIOTHOCTD)
Cpena (KMIIKOCTb, Ta3, Tap) HcuoKocmu, 2azvl U nap
XapakTepucTUKa cpesl na azpeccusnblx,
adpazueHbIX UnU A3KUX
cpeo
Temneparypa cpesbl o +400°C
JlaBiieHue cpesl 160 oap
Huametp TpybompoBoaa 50...600 mm/2...24
owiima

YkazaHus 1o BbINOJHEHUIO 3aJaHUI:

1. JaTb onpenenenre NOHITUIO «PacXoIoMep IEPEMEHHOTO Nepenaia AaBJICHUsD.

2. [lepeuncnuTh JOCTOMHCTBA U HEAOCTATKU JAHHOTO METOJIa U3MEPEHUSL.

3. 3aroTHATh MPUBEACHHYIO TAOJIUITY IO TIEPEUHIO TMOKa3aTeseH.

3. M300pa3uTh MNPUHIUMIIHAIBGHYI0 CXEMY pacxojoMepa C BBIOPaHHBIM TEPBUYHBIM
M3MEPUTENBHBIM YCTPOHCTBOM U MEPEUNCIIUTD BXOISIINE B COCTaB MpUOOpa 3JIEMEHTHI.

4. TlepeuncnuTh, KaKue YCJIOBHSI U3MEPEHHUS HYKHO COONIIONATh AJIsi pacCMaTpUBAEMOTO
METO/1a U3MEPEHUS pacxoa.

3ansrue 3 (2 4.) Tema «U3MepeHune 1aBJIeHHsD»

3apanme 1. Jlate ompeaeneHue TOHATHIO «aaBiacHUe». [lpuBectn GoOpMynbl IS
onpezeneHus: abCoNIOTHOTO, U30BITOYHOTO, aTMOC(EPHOTO U BAKYYMETPUUYECKOTO JAaBJICHUS.

Paccuntarh 3HauUEHUS AaBIEHUS MIPU CIEAYIOMIUX YCIOBHSIX:

1.1. B orcroiinuke nmoaaepxuBaetcs adbconoTHoe (ocTaTouHoe) nasienue P, = P, = 0,004
MlIla. Uto noka3bIBaeT BaKyyMMETp, €ClIU Moka3zanus 6apometpa Ps = 735 mm pT. c1.?

1.2. laBnenue 0,5 MIIa Beipazure B 6apax © MM PT. CT.

1.3. JlaBneHue B OTCTOMHHKE MO MaHOMETpy cocrtaBiseT 0,4 Oap mpu NOKa3aHUU
6apometpa 780 MM pT. cT. Onpeaenute aOCOIOTHOE IaBICHHE.

1.4. Pa3psbkeHrie B KOHJEHcCATOpe MapoBoil TypOuHBI coctaBiser 700 MM pT. CT.
Omnpenenure abcoMOTHOE JaBJI€HNUE B KOHACHCATOPE, €cliu Toka3aHus 6apomerpa 740 MM pT. CT.

1.5. JlaBneHue B mapoBOM KOTIIe 10 MaHOMeTpy cocTaBisier 6MIla. KakoBo abcomtoTHoE
JIaBJICHUE B KOTJIE, €CJIM MoKa3zaHus 6apometpa 750 MM pT. CT.

3aganue 2. [IpuBecTH NPUHIMIHAIBHYIO CXEMY KHIKOCTHOTO MaHOMETpa W IO He
OTIHCAaTh KOHCTPYKIUIO C MEPEUNCICHUEM BXOISIINX B HEE DIIEMEHTOB. 3aT€M OMUCATh MPUHITUI
nencTBUs mpubdopa.

3aganue 3. [IpuBecTy NPpUHIMNHATBHYIO cXeMy AeOpMaIMOHHOTO MaHOMETpa U M0 Hel
OTIHCATh KOHCTPYKIUIO C MEPEUNCIICHUEM BXOSIIUX B HEE DJIEMEHTOB. 3aTeM OMHUCATh MPHUHIIUIL
neucTBus mpubdopa.

3ananue 4. [IpuBecTy MPUHIUNHAIBLHYIO CXEMY IIEKTPUYECKOT0 MaHOMETpa W MO Hel
OTIHCAaTh KOHCTPYKIUIO C MEPEUNCICHUEM BXOISIINX B HEE DIIEMEHTOB. 3aT€M ONUCATh MPUHITUI
nercTBUs Ipudopa.
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Yxa3aHusi 10 BBINOJIHEHHUIO 3a/1aHHU:

1. JIna peuieHus NpUBEICHHBIX 33/1a4 HEOOXOAUMO BOCIIOJIb30BAThCS IIKAJIOH IepeBoa
eauHul n3Mepenus B cucreMe CH Bo BHECUCTEMHBIE €IMHUILBI U3MepeHus. Enqununa usmepenus
nasnenus B cucreme CH spisiercs mackans (ITa): 1 Ila = 1H/mM2. Mesxay eiMHUIIAME U3MEPEHUS
JIaBIIEHHs CYIIECTBYIOT ciienyroniue cootHomenus: 10°I1a = 1 6ap = 1,02 xkrc/cm? = 750 MM pT. CT.
= 10,2 M BOJ. CT.;
1 MM pt. cr. = 133 [1a = 13,6 MM BoA. CT.

2. IlpuBOIATCS IPUHIUITHAIBHBIE CXEMBI IPUOOPOB C TIOSICHEHUEM 3JIEMEHTOB, BXOISIIINX
B MX COCTaB, W OMKCaHWE Mporecca m3MepeHus (padotsl).ONMUCHIBAIOTCS MPEUMYIIECTBA U
HE/IOCTaTKA MAHOMETPOB, a TAKXKE YCIOBHS, KOTOPBIE HEOOX0AUMO COOIOIATh TIPU UX YCTAHOBKE
u sKcrutyaTanuu. HeoOXxonmMo Taxkke yka3aTh CIEIYIOIHE XapaKTEPUCTUKH: MOTPEIIHOCTb,
JMarna3oHbl U3MEPEHHUs, YCIOBHS NMPUMEHEHUS] U OIpaHWYEHUs] B NIPUMEHEHUU (€CIU TaKOBBIE
HUMEIOTCS ), MOOMIIBHOCTD, TPEOOBAHUS TI0 MECTY YCTaHOBKH U T.JI.

5 Tembl AUCUMITIMHBI (MOXYJISI) AJISI CAMOCTOATEIHLHOIO U3Y4YeHM I

1. Kputepun ycTOHYMBOCTM CHCTEMBl aBTOMATHYECKOTO YIpaBJICHHUS (KOpPHEBOM,
Croponsl, I'ypBuna, MuxaiinoBa, HaiikBucta), mokaszarenu KayecTBa (MpsMbl€, KOpPHEBBIE,
YacTHbIE, MHTErpaJbHbIE) U CBSI3U MeXay HUMHU. [locTpoeHre nepexoHbIX KPUBBIX 3JIEMEHTOB
CAY.

2. TumoBble 3aKOHBI PETYIHPOBAHWS, OIpPEIEIIEHHEe ONTHMAaJIbHBIX  HACTPOCK
PETYIATOPOB.

3. Knaccuduxarmus KUII, Buasl mepBUYHBIX TpeoOpazoBaTese.

4. Knaccudukanusi HCIIOJHUTEIBHBIX YCTPOUCTB, UX KOHCTPYKIUU U HCTIOTHUTEIbHBIC
MEXaHU3MBI.

5. Tlokazarenu kavecTBa (MpsMbie, KOPHEBBIC).

[Toka3arenu kauecTBa (YaCTOTHBIC, HHTETPAJIbHBIC).

CBsi3u MeX]1y MTOKa3aTeIs MU KauecTBa.

[TocTpoenue nepexoHbIX KPUBBIX AieMeHTOB CAY.

TunoBble 3aKOHBI PETyIUPOBAHHUSL.

10. Ompenenenrue ONTUMAIBHBIX HACTPOEK PETYISTOPOB.

11. Metoasl u mpuOOpPHI sl UIMEPEHHUS PA3HOCTH NOTEHIUANIOB.

12. Metosl 1 pUOOPHI 7151 U3MEPESHHSI COTTPOTHBIICHHUS.

13. ®yHKUHMOHAJIBHBIE CXEMbI ABTOMATU3ALIUH.

14. Bunasl ycnoBHBIX 0003HAYECHU.

15. OcHOBHbBIEC IPUHIIUIIBI IOCTPOCHHS CXEM aBTOMATU3ALIUHU (C IPUMEPAMU).

6
7.
8.
9

Bomnpocs! 1j11 CAMOKOHTPOJISL.
1. Ha3naueHue aBTOMaTHYECKOTO KOHTPOJIS U aBTOMAaTHUECKOTO PETYIUPOBAHUSA?
2. Yro 3HaYUT «aBTOMATU3ALMUSA TEXHOJIOTUYECKOTO Mpolecca»?
3. KakuMm o06pa3zom aBTOMaTu3anus TEXHOJOTMUECKHX IPOLIECCOB BIHSIET HAa OXpaHy
OKpYXarolen cpeapl?
Kakne 00BbeKThI MOKHO OTHECTH K TEXHUYECKUM O0OBEKTaM yIpaBlIeHUs?
Kakue nmapameTpsl Ha3bIBatOT BXOAHBIMH, BBIXOJHBIMU, PEKUMHBIMU?
UTo Ha3pIBA€TCS BO3MYIIAIOINUM BO3AEHCTBUEM?
ITo xakuM mpHU3HAKaM KJIacCU(UIUPYIOT TEXHUUECKUE 0OBEKTHI YITpaBIeHHs ?
UYTto Ha3pIBaeTCs YNPaBISAIOLIEH CUCTEMOM?
UTo Ha3pIBaE€TCSI CHCTEMOM yIpaBJIeHUS?
10 Haznauenue cucreMsl ynpaBiaeHUs], YIPaBIISIONIEH CUCTEMBI.
11. Ilpunnun BeiOOpa mapameTpos.
12. Ha3znauyeHue cucTeM 3alIuThl U OJOKHUPOBKH.

©woo N Ok



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Uto Takoe usmepeHue?

Kaxue BuabI morpenrHocTe cymecTByroT?

KOHTPOJIHO-U3MEPUTENILHBIX TPHOOPOB.

JaBnenue. EnvHuIbl U3MEpEHUs.

Kakum 006pa3omM KiacCUPHUITUPYIOTCS PUOOPHI TaBICHUS?

I'me u kakuM 00pa3oM MPUMEHSIOTCS PA3TUIHBIC THITHI MAHOMETPOB?

Kak xmaccudunupyrorest mpudbopsl pacxoia o MeTo1aM U3MEpEeHHUS ?

Ha yem ocHOBaH MpUHLUI JEHCTBUS CUETUUKOB?

Haznauenue nuagparmel.

CriocoObI I3MEpEeHHS TEMIIEPATYPHI.

Ha yem ocHoBaHa knaccudukanus npuOOpoB A U3MEPEHUSI TEMIIEPATYPHI?
Kakne mnpubopsl paboTaroT B  KOMIUIEKTE C  TEpMOIIpeoOpazoBaTeIsiMU

COTIPOTHUBIICHUS?

25.
26.
27.

HaznaueHnne MUJIIMBOJIBTMETPOB, IOTOMETPOB.
Kakue MeTop1 u3MepeHus: ypoBHS MOYKHO BBIJICTUTH?
Kakue Tumsl ypoBHEMEPOB MOXHO HCIOJIb30BAaTh JJII U3MEPEHUS YPOBHS CBHIMTYIHX

MaTepuanoB?

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

HazoBuTe 0CHOBHBIE THITBI Ta30aHATN3ATOPOB

Haznauenue razoanannsaTopos.

Haznauenune xpomartorpados.

HazoBute ocHOBHEBIE MCTOABI U3SMEPCHHS BJIAX)KHOCTU I'a30B.
HazoBute THIIEI IIJIOTHOMECPOB.

Kakum 06pa3zom MOKHO U3MEPHUTH TIJIOTHOCTH?

HazoBurte ocHOBHBIE METOIbI U3MEPEHHUS BA3KOCTH

C kakoil uenpo npuMenstorcs pH-metpo?

UTo Ha3bIBaETCAd AaBTOMATUYECKON CUCTEMOW PEryIupOBaHus?
UYTto Ha3bIBaETCS 3BEHOM?

HazoBure THIMOBBIE 3BEHBS.

UTto noka3pIBaeT craTuyeckasi XapaKTepucThKa?

Kakue xapakTepucTHKy Ha3bIBAIOT AMHAMUYECKUMU?

UTo Ha3bIBAIOT O0BEKTOM PETryIUPOBAHHUS?

HazoBute ocHOBHBIE CBONCTBA OOBEKTOB PETYINPOBAHHUSL.
UTo Ha3bIBaeTCs 3aKOHOM PEryInupoBaHus?

Kakue OCHOBHbBIE 3aKOHBI PETYIUPOBAHHS MPUMEHSIOTCS TMPU aBTOMATHYECKOM

peryiupoBaHUM?

45.

OCHOBHBIC THITBI THEBMAaTHYSCKHUX pPeryidaToposB. OCHOBHBIC THITBI QJICKTPHUYCCKHX

PETYIATOPOB.

46.
47.
48.
49.
50.
51.

JlocTOMHCTBA U HEAOCTATKU SJIEKTPUUECKUX U ITHEBMATHUECKUX PETYIATOPOB.

UTto Takoe MUKPOIPOIIECCOPHBIE KOHTPOJLIEPHI?

Kakwue ycTpoiicTBa Ha3bIBarOTCS UCTIOTHUTEILHBIMU?

Ha3naueHune UCOJHUTENFHOTO MEXaHU3MA, PETYIUPYIOLIEr0o OpPraHa.

Kaxkue ncnoaHuTenbHble MEXaHU3MbI MOKETE Ha3BaTh?

Kaxue peryaupymroiue OpraHbl MIPUMEHSIOTCS B OCHOBHOM Ha

HedTenepepadbaThIBAIOMINX TPEAIPUITUIX ?

52.
53.
54,
55.
56.
S57.
58.
59.

Kakum o0Opazom Ha cxemax n3o0paxkaroT rpadudeck cpeAcTBa aBTOMAaTH3aUN?
Kak ctpoutcs ycnoBHoe OykBeHHOE 0003HAYEHHE CPEJICTB aBTOMATHU3AIMH?
Kaxue cxembl Ha3bIBalOTCS TUTIOBBIMU?

Oco0OeHHOCTH TPOEKTUPOBAHUSI CXEM aBTOMATHU3AIUH.

Uto HazbpiBaeTcs crenupukanueid obopynoBanus?

Kaxue mpo1iecchl OTHOCSTCS K TEMIOBBIM?

OcHOBHbIE TPUHIMIIBI ABTOMATU3A1[UU TEIIOBBIX MPOIECCOB.

OcHOBHbIE BO3MYIIICHUS, ICUCTBYIOIINE HA MPOIIECC.



B ACVYTII?

60. OcHOBHBIE XapaKTEPUCTHKHU TETUIOBBIX OOBEKTOB YIIPABICHUSI.
61. Kakue mapameTpsl nporecca peKTU(UKAILNH OAISKAT KOHTPOIIIO, PEryIMPOBaHUIO,
curHanuzauuu’?
62. Kakxum 06pa3oM cTposSTCS CXEMBI PeryaupOoBaHus Iporecca?
63. KakuMu OCHOBHBIMH CBOWCTBAMH KaK OOBEKT YIPABJICHHS XapaKTEPH3UPYETCS
pekTH(HUKAINOHHAS KOJOHHA?

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76

OcHoOBHbIE BO3MYIIEHUS O0BEKTA.

B uem ocobeHHOCTH aBTOMaTH3AIMH a0copOIHm?

UTo sBASETCSI OCHOBHBIMU BO3MYLIAIOIIMMH BO3AEHCTBUAMU?

Kakue nmapameTpbl 00s13aTeNbHbI A1 CUTHATU3ALUH?

Haznauenue peakropHoro 6;10ka pudopmuHra.

OcHoBHbIE TapaMeTpbl, MOJYIeKAIINE KOHTPOJIIO, PETYINPOBAHHIO, CUTHAIN3ALINN.
XapakTepucTUKa OCHOBHBIX CXEM aBTOMATHYECKOIO PETYIUPOBAHHUS.

UYro Takoe ACYTII?
Kak u xakum oOpazom ucnoisbdytorcss ACYTII?

Uro HazbiBaeTcs obecrieuennem ACYTII?

Kakue pexumbl pabotsl ACYTII MoxHO Ha3BaTh?

Kaxum oOpaszom mpencrasisercs unopmanus B ACYTII,
Uro ucnonb3yercs B KauecTBE CPeACTB U3MEPEHUS, TPe0Opa30BaHUsl, pEryIUPOBAHUS

77. Kakum obpa3zom cTpoutcs cBsi3b MexkIy o0bekToM u ACYTII?

6 O0pa3oBaTe/IbHbIE TEXHOJIOTHH

n/n

HaunMeHoBanue
pasnena

Buambl yueOHbIX
3aHATHH

Oo0pa3oBaTte/sibHbIE TEXHOJIOTUH

OCHOBEI
aBTOMATH3AINH
rapameTpoB
TEXHOJIOTHYECKUX
MPOIIECCOB U
MIPOU3BO/ICTB

Jlekmus 1.

BBomHas nexkuusg-Oecema ¢
BHJICOMATEPHAIIOB, OOCYXKICHHEM
MACIUTUINHEI

MCIOJIb30BaHUEM
MIPOrpPaMMBbI

CamocrosiTenpHas
pabota

KoHncynpTHpoBaHue u MoMoIIb CTYJEHTY B BEIOOpE
aHAIM3UPYEMOTO0 MpoIecca, U3yYeHHE HarjsaHbIX
MaTepuajIoB, U3yYEHHUE CIIMCKAa PEKOMEHIyeMOil
JAUTEepaTypbl, TMOUCK HHPOpPMAIMU B  CETH
WnTtepHer, poBepKa POMEKYTOUHBIX
pe3yapTaTOB PabOThI MOCPEACTBOM AIIEKTPOHHOI
MOYTHI, TECTUPOBAHHE

ABTOMaTH3a1UA
THUITOBBIX
TEXHOJIOTHYECKUX
MPOIIECCOB

Jlekuus 2.

Jlexmust Oecena c HCIIOJIb30BaHUEM
BHJICOMAaTEPHUAJIOB, CIIAiJI0B, OJOK-CXeM, TaOJIHIl U
PUCYHKOB, KOMMEHTHPYEMBIX JIEKTOPOM.

JlaGopatopHas
pabora 1

Pa3BepHyras Oecena ¢ HMCHOJIB30BAaHHEM METONA
«MO3TOBOM aTaku» (MO3roBOro MmITypma), padora ¢
KaTaJloTaMy MPOAYKIIHH, aTbOOMaMU TEXHUYECKUX
CpeACTB U NPUOOPOB KOHTPOJS U CUTHAIM3ALUY,
UCMOJIb30BAHUE METOJa aHaJIW3a KOHKPETHBIX
TEXHOJIOTUYECKUX  IPOLECCOB,  OOCYKICHUE
OpoOJEMHBIX  BOINPOCOB, 3alUTa  paboThHI
co0eceJOBaHUE 10 BHITIOJHEHHOMY MPOEKTY

CamocTosarenpHas
pabota

KoHcynbTupoBanue 1 NOMOIIb CTYJIEHTY B BBIOOpE
AHAIN3UPYEMOTO TPOILECCA, U3YUEHHE HarJIsaHbIX
MaTEpUajIoB, W3yYEHHUE CIIMCKA PEKOMEHIYeMOM
JUTEpaTyphl, TMOMCK HHQOpPMAIMM B  CETH
WHrepner, IIPOBEpKa IIPOMEXKYTOUHBIX
pe3yabTaToB pabOThl MOCPENICTBOM AIIEKTPOHHOM




[IOYThl, KOHCYJIbTHUPOBAHUE [0 IPOUJCHHOMY
MaTepuasy C  IpernojaBaTelieM,  HU3ydCHHE
rioccapuss M HOJArOTOBKA K IPOMEKYTOYHOMN
aTTecTaluu

CucreMsbl
aBTOMAaTH3aIlNN
COOPYKCHHSI 1
IKCIUTyaTaI[uu
CKBAKUH

Jlexkuus 3.

Jlexnms Oecenma c HCII0JIb30BaHUEM
BUJICOMATEPHUAJIOB, CIIANMJIOB, OJIOK-CXEM, TaOJIHII 1
PHUCYHKOB, KOMMEHTHPYEMBIX JIEKTOPOM,
KOJUICKTUBHOE  OOCYKIIEHME€  BOIPOCOB IO
MaTtepuany JeKIUN

JlaGoparopHas
pabora 2

PasBepHyTast Oecema ¢ HCIIOJIB30BAaHHEM METOJA
«MO3TOBOM aTaku» (MO3roBOTO MITypMa), paboTa ¢
KaTajioraMu IMpoOAaAYKIIHUH, aILO0MaMU TEXHUYECKUX
CPEICTB U MPHUOOPOB KOHTPOJISI U CUTHAITU3AINU,
UCIIOJIb30BAaHUE METOJa aHajdu3a KOHKPETHBIX
TEXHOJIOTUYECKAX  TPOIECCOB, oOcyXieHue
NpOoOJEMHBIX  BOMPOCOB, 3alIUTa  pabOTHI
co0eceT0BaHMe IO BBITIOJTHEHHOMY ITPOCKTY

CaMocTosTeNnLHas
pabota

KoHcynbpTHpoBaHue U MOMOIIb CTYJEHTY B BEIOOpE
AHAJIM3UPYEMOTO IPOIECCa, U3YYEHHE HaIJISIIHBIX
MaTepuajoB, W3Y4YEHHE CIIMCKAa PEKOMEHAYEMOM
JAUTEepaTypbl, TMOUCK HHQOpPMAIMU B  CETH
WnTepHer, poBepKa MIPOMEXKYTOUHBIX
pe3ynbTaToB pabOThl MOCPEACTBOM 3JIEKTPOHHOMN
MIOYTHI, TECTUPOBAHUE

ABTOMaTH3aIUA
MIPOMBICIIOBOTO
coopa,
MMOATOTOBKH H
TpaHCIIOpTa
MPOAYKLIUU
CKBa)XKUH

Jlexnus 4.

Jlexnus bOecema ¢ HCIIOJIb30BAHHEM
BHJICOMAaTEPHUAJIOB, CJIAiI0B, OJOK-CXeM, TaOJIHIl 1
PHUCYHKOB, KOMMEHTHPYEMBIX JICKTOPOM,
KOJUIGKTUBHOE  OOCYXKJICHHE  BOIIPOCOB  IIO
MaTepHUaIy JCKIIUU

JlaGopaTopHas
pabora 3

Pa3BepHyrass Oecema ¢ HCIOJIB30BAaHHEM METO/A
«MO3TrOBOM aTaku» (MO3roBOTO IITypMa), paboTa ¢
KaTaJloTaMu MPOIYKIIMHU, allbOOMaMU TEXHUYECKUX
CpeACTB U MPUOOPOB KOHTPOJIS U CUTHAIM3AIINY,
UCIIOJIb30BAHUE METOJla aHAJM3a KOHKPETHBIX
TEXHOJIOTUYECKUX  TIPOIECCOB,  OOCYXKIEHHE
npoOJIEMHBIX ~ BOINPOCOB, 3alIUTa  PabOThHI
co0eceI0BaHuUE 10 BBHIIIOJHECHHOMY IPOCKTY

CamMmocTosaTenpHasn
pabota

KoHncynpTpoBanue u
U3YYEHUE HAIJSAHBIX MaTepUaloB, W3y4YCHHE
CIIMCKA pEKOMEHAYEMOW JIUTEepaTypbl, IOHUCK
uHpopmauuu B cetd HTepHer, mpoBepka
IIPOMEKYTOUHBIX pe3yJIbTaTOB paboThI
HIOCPEICTBOM JIEKTPOHHOMU TIOYTHI,
KOHCYJIbTUPOBAHUE 110 IPOIIEHHOMY MaTepHaiy C
IpernojaBaTesieM, IOJArOTOBKA K  MTOTOBOM
aTTecTalluu

IIOMOIIIb CTYACHTAaM,




7 OHeHO‘lHLIe cpeacrea (MaTepI/laJH)I) AJIsT TEKYHIEro KOHTPOJIA yCl€eBaeMoOCTH,
l'lpOMC)KyTO‘lHOﬁ arTrecranmumu oﬁyqaloumxca o JTMCHUIIJIMHE

I[JISI TCKYUICTO KOHTPOJIA MOTYT NMPHUMCHATHCA TCCThI, COOTBCTCTBYIOIIUEC COACPIKAHHUIO
TEM PA3CJIOB UKW AOKJIAAbl IMIPE3CHTAIWUHU 10 MHAUBUAYAJIbHBIM 3aJJaHUAM.

Texkymuii KOHTPOJIb 3HAHUH CTYJAEHTOB: IIPUMeEP TeCTOBOIO 3a/1aHUs.
1. Ha pucynke n3o0OpakxeH npuHLIHUI pabOThI:

a) MMKHOMETPa; 6) xpomatorpada; B) TpyOku Benrtypu.

2. [TpuHImI paboThl KAKOTO BUCKO3UMETPa HIUTFOCTPUPYET PUCYHOK?
LA iy
2R, C:}—*"PEE‘#:

—h.l | ugf—

'\ "4

patap
L

{;Jr::I:::

2R;

a) pOTaIlMOHHOTO; 0) BUOPAIIMOHHOTO; B) CTOKCa.

3. Mero1 majaromero mapruKa BUCKO3UMETPHH OCHOBaH Ha 3akoHe CTOKCa, COTJIACHO KOTOPOMY
CKOPOCTh CBOOOJHOTO MaJCHUS TBEPAOTO IIAPHKA B BS3KOM HEOIPaHUYCHHON Cpele MOKHO
onwmcath ypasaeruem V = 2(d — p)r?g/9m, rae r — sr0:

a) pagnyc IapuKa; B) CONPOTHBIICHHUE JKUIKOCTH.

0) nmocrossHHas boabiMana;

4. ITpuGop st onpeeneHns MIIOTHOCTH KHUIKOCTH 10 TITyOMHE MOTrpYyKEeHHUs MOIUIaBKa, KOTOPBIH
IpeJCTaBisieT co00M CTEKISHHYIO MOy TPYOKY, 3ay)KEHHYIO B BEpXHEl yacTh M repMeTHUYHO
3aMasHHYIo ¢ 000MX KOHIIOB, Ha3bIBAeTCS:

a) He(TeIEHCUMETPOM; B) PUTOPTOIL.

0) MOIUIABKOBBIM U3MEPHUTENIEM;

5. [InotHoCTh HedTH, M3MepenHas rpu 20 °C, OTHECEHHAs K TJIOTHOCTH BOJIbI, U3MEPEHHOU MPHU
4 °C, Ha3pIBaeTCA

a) OTHOCUTEIBHOM TIOTHOCTHIO HEPTH; B) BOJIOHE(TSHON TIIOTHOCTHIO.

0) MOArOTOBJIECHHOM INIOTHOCTBIO;

6. [Ipencrasisier coOO¥ 1Ba ANEKTPOA, COETUHEHHBIX SIEKTPHUECKH, SBISIETCS YyBCTBUTEIBHBIM



3IIEMEHTOM, ITpeoOpa3zyeT Tremmnepatypy B SAC?
a) TePMOCOTIPOTUBIICHHUE; B) TEPMOMETP OMMETaUIMYECKUH.
0) Tepmornapa;

7. OCHOBOI 3TOrO pene fABISAETCA OMMETaNIMYecKas IUIACTHHA, KOTOpas NpU HarpeBaHHUU
n3rudaeTcss B CTOPOHY MeTaylla ¢ HauOOJIBIIMM TeMIepaTypHbIM K03(pULIMEHTOM JTHHEHHOTO
paciupeHus?

a) TepMOMETpP OMMETAIIINYECKHI; B) peJie BpPEMEHU.

0) TeruIoBOE pere;

8. Tepmomnapa rmpeoOpaszyeT Temreparypy B:
a) DICKTPUUYECKOE HANPSIKCHUE; B) JICKTPUYECKUIN TOK.
0) 2IEKTPUIECKOE COTPOTUBIICHUE;

9. Tepmormapa U3MEPSIOT TEMITEPATYPY:
a) 1o 1500 °C; 6) Beime 1500 °C; B) 10 500 °C.

10. C moMomp0 Kakoro JaTdyuka MOXKHO HM3MEpPUTh YPOBEHb, YCWIIHE, JIMHCWHBIH pasMep,
BJIAKHOCTB, JIMHEHHOE TIepeMeleHue?

a) MHAYKTUBHBIN JTATYHK; B) TEPMODJIEKTPUUECKUN TATUHK.

0) eMKOCTHOM JTaTYHK;

11. Ha xakoil yroi B NpOCTPaHCTBE CMEIIEHbl OCH OOMOTKM B JBYX()a3HOM aCHHXPOHHOM
nsurareie?
a) 45 rpanycos; 6) 90 rpamycos; B) 180 rpamxycos.

12. Yemy paBHa aOCOIIOTHAS MOTPEUTHOCTH TEPMOCOTIPOTHUBIICHUS METHOTO?
a) 0,6-1,0; 0) 0,1-0,5; B) OKOJIO €MHUIIBI.

13. B3aumoeicTBHE TOJIS CTaTOpa ¢ TOKAMU POTOPA CO3/ACT!
a) TepmoD/IC; 0) BpaIaroIIfii MOMEHT;
B) B3aUMOUHIYKTHBHOCTb.

14. Kak Moryr OBITh COEOUHEHBI OOMOTKM cTatopa B Tpex(a3HOM aCHHXPOHHOM
anektpoasurarene? Kakoit oTBeT HEBEpHBIN?
a) TPEYrOJIbHUK; 0) KBajapar; B) 3BE3]1a.

15. DTOT HCTONMHUTENBHBINA 2JEMEHT IpPEBpaIIaeT IEKTPUUECKYI0 SHEPrHI0 B MEXaHMUYECKOE
BO34cHcTBUE?

a) DJIEKTPOIBUTATEIb; B) 2JICKTPOMArHUT.

0) renepaTop;

16. CxopocTb BpallleHHs 1 BpaIIaloLINil MOMEHT B IBYX()a3HOM aCHHXPOHHOM 3JIEKTPOJBUraTene
pactyt ¢ yBenuueHuem? C yBenndeHue 4ero?

a) CUJIbI TOKa; B) HAIlPSDKEHUS YIIPaBJICHUS.

0) CKOpOCTH BpaIllCHUS;

17. V 5THX 1aTYUKOB JEKTPUUECKOE CONMPOTUBICHUE U3MEHSETCS MPYU U3MEHEHUH TOU WM WHOU
MEXaHUYECKOH BEIMYHHEI?

a) DJIEKTPOKOHTAKTHBIEC TATUYHKH; B) TEPMODJIEKTPHUECKUE JATUUKU.

0) MHEBMOKOHTAKTHBIE JaTUNKH;

18. Kakue naTuumky NPUMEHSIOTCS B CHCTEMaxX CUTHAJIM3ALMM M CHCTEMaX aBTOMATHYECKOTO
KOHTpOJIs?



a) OECKOHTAKTHBIC JATYUKH; B) TEPMOPE3UCTOPHI.
0) KOHTaKTHBIC TATUYUKH;

19. DTu maT4MKM BBIMOJIHEHBI B BHJIE PEOCTaTa, MOABMKHBIA KOHTAKT KOTOPOTO MEPEeMEIIaeTcst
10/1 BO3JICHICTBUEM BXOJHON U3MEPSIEMON BEIUUNHBI?

a) TEPMOJIEKTPUUYECKUE TaTUUKY; B) IIbE303JIEKTPUUECKUE JATUUKH.

0) TOTEHIIMOMETPUIECKUE TATINKH;

20. B ocHOBE ATHX JaTYHUKOB JIGKHUT TCH303(P(PEKT, 3aKIFOYAIONINIICS B H3MECHCHHH aKTUBHOTO
COTPOTHBIICHUSI TIPOBOJHUKOB O IOJIYIIPOBOJHUKOBEIX MATEPHUAJIOB IMPH HMX MEXaHUICCKOM
nedpopmarun’?

a) TEH30 JICKTPUICCKHC TATINKH, B) TCH30MEXaHNYECKUE JATUYUKH.

0) TEH30METPUUECKHE TaTUYUKH,

Tekymmii KOHTPOJIb 3HAHUH CTY/IEHTOB: MPUMePHbIe HHIAHUBUAYATbHbIE 32 JaHUS.
N3mepenue naBneHus U TeMiieparypbl Ha 3a00€ CKBaKUHBI.
N3mepenue oceBoit Harpy3ku Ha OypHUIIbHBIN HHCTPYMEHT.
KonTpois mapamerpoB 6ypoBOTo pacTBopa.
Ompenenenre KauecTBa TOBApHOW HE(DTH MO CONEPIKAHUIO COJICH, BOIBL.
OmnpeneneHne ypoBHS MOJITOBAPHOM BOJBI B pe3epByape.
Omnpenenenus ypoBHS TOBapHOH He(hTH B pe3epByape.
Omnpenenenne N30BITOYHOTO B BAKYYMMETPHUUECKOTO JIABJICHUS B pe3epByape.
Omnpenenenus pabouei TeMiiepaTypsl B HE(QTSHOM B cemapaTope.
Omnpenenenus pabodero naBJIeHUsI B HEPTIHOM cemapaTope.
0. Onpenenenre KOJIMYECTBA yHOCA KaNeJbHOM KUIKOCTH U3 Ceraparopa.
Omnpenenenue coaep>KaHusl BIaru B ChIpoi He(PTH.

12. Omnpenenenue TemMnepaTypsl raza npy JpoCCeTUPOBAHIH.

13. OmnpeneneHne Mecta yTEUKHM Ha MAarvucTpaJbHOM TPyOONPOBOJE TO TAACHHIO
JTABJICHUS.

14. Omnpenenenre KOPPO3ZHOHHOTO U3HOCA CTEHKH TPYOOIIPOBOIA.

15. Omnpenenenre KOMIIOHEHTHOTO COCTaBa rasa.

RO ~NoG~WNE

-
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IIpoMe:KyTOUHBIH KOHTPOJIb 3HAHUI CTYJAEHTOB: OCHOBHbIE TEPMHMHBI U
omnpeneeHus (rjoccapuii).

Jlis  mnpoBeieHHS TMPOMEKYTOUHOW AaTTeCTallMd IMpPHUBEAEH CIHCOK MOHATHH H
ompe/ieNieHUui, KOTOPBIA COAEPKHUT COBPEMEHHbIE TPAKTOBKM HAmMOOJEe YacTO HCIOJIb3YEeMbIX
oTpeeiecHui U TEPMHUHOB MO YKa3aHHBIM BbIIE TeMaM pa3zienoB. IIpoBepsieTcss 3HaHue u
BIIaJICHUE CTYJCHTAMU NPUBEICHHBIMU TEPMUHAMU U OMPENICTICHUSIMH U UX 3HAYCHUSIMU.

ABTOMaTH3alUsl — OTal pPa3BUTUS MAIIMHHOTO MPOM3BOJACTBA, XapaKTepU3YeMbIH
OCBOOOKJICHMEM YeJOBeKa OT HEMOCPEIACTBEHHOTO BBIMOJHEHUS (YHKIMI yIpaBieHUS
IIPOM3BO/ICTBEHHBIMHU ITPOLIECCAMU U Nepeaadeil 3TUX QYHKIUN TEXHUYECKUM YCTPOHCTBAM.

AHAIN3ATOP KUAKOCTH KOHAYKTOMETPUUYECKMil — aelicTBHe MpuOOpa OCHOBAHO Ha
U3MEPEHUU DJIEKTPONIPOBOJHOCTH aHAIU3UPYEMBIX PaCTBOPOB. Y IENbHAsI 3JIEKTPOIPOBOJIHOCTD
(ynenbHas 3MEKTpUUYECKash MPOBOJUMOCTB) KUAKOCTEH B 3aBUCHUMOCTH OT KOHIIEHTpAalUU M
IPUPOJIBI PACTBOPEHHBIX B HUX BEIIECTB MOXET U3MEHATHCS Ha HECKOJIBKO MOpPsIKOB, oT 10-4
(uuctas Boga) 10100 Om/M (cuibHBIE AMEKTPOIUTHI). HyBCTBUTEIBHBIMU 3JIEMEHTAMU SIBIISIOTCS
IEKTPOJINTUYECKUE H3MEPUTENbHbIE sA4YEHKU. [l0 KOHCTpYKIMHM pa3iIuyaroT KOHTaKTHBIE U
OECKOHTAKTHbIE HW3MEPUTENIbHBIE sUeiiku. B KOHTAaKTHBIX HW3MEPUTENbHBIX sueiKkax B
aHAJIN3UPYEMOM PacTBOPE Pa3MEIIAOTCsI DIIEKTPOIBL, T. €, UMEET MECTO raJIbBAHUUECKUN KOHTAKT
c HUM. B GECKOHTaKTHBIX U3MEPUTENBHBIX SUEHKAX 3TOT KOHTAKT OTCYTCTBYET, a UCTIOJIb3YEeTCs
JIEKTPOMAarHUTHOE B3aUMOJICHCTBUE C aHATTU3UPYEMBIM PACTBOPOM.

AHAIU3ATOP KMAKOCTH ONTHYECKMil (CHeKTpajabHbIii) — B mpubopax 3HAYCHHE
BBIXOJIHOTO CHTHajla W3MEPUTENbHOW HMH(OpMAMKM 3aBUCUT OT B3aUMOJCHCTBUS IOTOKA



U3JIy4CHUS C AHATU3UPYEMOH KUIKOCTHIO WIH OT CBOMCTB U3JIyYEHUs AHAIU3UPYEMOU KU IKOCTH.
AHanmM3aTOpBl ONTUYECKOTO CHEKTpa paldOTAIOT Ha OCHOBE TPAJUIIMOHHON AM(paKIHOHHON
pemeTky, nuateppepomerpoB Padpu-Ilepo, MaiikenbcoHa M HHBIX HHTEP(PEPEHIIMOHHBIX CXEM.

AHaJIM3aTOP COJAepPKaHUSI BellecTBA, PACTBOPEHHOI0 B KMIKOCTH — IIPEJCTaBIISIET
co0OH CpelCTBO U3MEPEHHUS, MTPeTHa3HAUCHHOE IS TTOJIyYECHUSI U3MEPUTEIHHON HH(POPMALIUHU O
KOJIMYECTBE BELLIECTBA UJIM O €0 KOHLIEHTPALMH, a B HEKOTOPBIX CIIy4asiX — 0 CyMME KOMIIOHEHTOB
BELIECTB B aHAJIU3UPYEMO JKUKOCTH.

Baok-cxema — wu3o0OpakeHue Impolecca, MAalIMHbl WM YCTPONCTBA, Ha KOTOPOM
MPEJCTABIISIOTCS TOJIBKO CJIOXKHBIE (PYHKIIMOHAIBHBIC Y3716l (OJI0KH) M CBS3H MEXTy HUMH.

Bapukan—1oaynpoBoJHUKOBBINA IPUOOP, MPUMEHSIOIINNCS KaK IEKTpUYeCcKasi EMKOCTb,
M3MEHSIIOIIAsICS 110 BO3JICHCTBUEM MPUIIOKEHHOTO HAPSYKEHUSI.

Bucko3umerp KanuIISIpHBINA — NeiicTBIE TpUOOpa OCHOBAHO HA UCIIOJIb30BAaHUU 3aKOHA
[lyazeitng ans WcTeUEHUs >KUIKOCTH W3 KaNWUIAPHBIX TpyOok. KanmuiispHbIi BUCKO3UMETP
npeacTaBisieT co00K0 OAMH WM HECKOJBKO PEe3epBYapoB 3aJaHHOIO 00bEMA C OTXOJAALIUMU
TpyOKaMy Majoro Kpyrjioro Ce4eHus, WM Kanwuispamu. [IpuHuun neicTBusl KanwIsspHOTO
BHCKO3MMETPA 3aKIH0YAECTCS B MEUICHHOM MCTEUEHUN KUIAKOCTH U3 PE3EepPByapa yepe3 Kanuuisp
OTIPEJICIEHHOTO0 CEYEHHUS M JJIUHBI I0J BIMSHUEM pa3HOCTH JaBlieHWH. B aBTOMarnueckux
KalMWUISIPHBIX BUCKO3UMETPAaX JKUJKOCTh IOCTyMaeT B KaNMWULIp OT Hacoca IMOCTOSIHHOMN
MIPOU3BOIUTEIBHOCTH.

Bucko3umerp poTaniuoHHBIN — JIeficTBUE TPUOOpPa OCHOBAHO HA M3MEPEHUH MOMEHTOB
COMPOTHUBIIEHUSI WJU KPYTALIUX MOMEHTOB, I€pPEaBa€MbIX AaHATU3UPYEMON KUIAKOCTHIO
YyBCTBUTEJILHOMY JIEMEHTY, KOTOPBIE ABJIAIOTCS (PYHKIMEH BA3KOCTHU KUAKOCTU. Yale qpyrux
MPUMEHSIOTCS MPUOOPHl € KOAKCHAIbHBIMU LWJIMHAPAMH, BpallalOIIUMUCS TeJaMH U
BpAIIAIOIIUMUCS apaJUIETbHBIMU JUCKAMU, MIOTPY>KEHHBIMH B aHATTU3UPYEMYIO KUIKOCTb.

Bucko3umerp mapukoBblii — JelicTBHe mnpuOopa ocHoBaHO Ha Teopum CTokca,
CIPaBEUIMBOM B INPUMEHCHMM K JBMJKCHUIO IIAPUKOB MAaJOro JUaMeTpa B IKUAKOCTAX H
3aKJIIOYAIONIEHCS B TOM, YTO MIap, MaJarolIuid B JIOCTATOYHO BS3KOM cpeae, mpuoOperaer
IIOCTOSIHHYIO CKOPOCTb JIBHKCHHS 3a CPABHUTENIBHO KOPOTKUM IIPOMEKYTOK BPEMEHU.

I'azoanaau3aTop MarHUTHBII — elicTBUE TPrOOPa OCHOBAHO Ha N3MEPEHUN MarHUTHBIX
CBOMCTB T'a30B. MarHuTHBIE CBOMCTBA Ta30B OOBIYHO XapaKTEPU3YIOTCS 3HAYCHUSIMU OOBEMHOMN
MarHUTHOM BOCIIPUMMYHMBOCTH U YAEIbHOU MIM MacCOBOW MarHUTHOM BOCIIPUMMYHUBOCTH.

I'azoananmu3aTop onTuYyecKuil — jelicTBHE NpuOOpa OCHOBAHO Ha MHCIOJIB30BAHUU
3aBUCUMOCTH U3MEHEHHS TOIO WJIK HHOTO ONTHYECKOI0 CBOMCTBA aHAJIM3UPYEMOM I'a30BOM cMecH
OT M3MEHECHHs KOHLIEHTPALlMM H3MEPSAEMOI0 KOMIIOHEHTa. B omnrhueckux razoaHajlin3aTropax
UCIOJIb3YIOTCSL TaKW€ ONTHUYECKHE CBOWCTBA, KaK CIIEKTPaJIbHOE IOIVIOLIECHUE, ONTHYECKas
IUIOTHOCTb, II0KA3aTelb IPEJOMIICHUS, CIEKTPAJIbHOE H3Iy4YEHHE Ta30BOM CMecM M Jp. B
COOTBETCTBUH C ONTUYECKUM CBOMCTBOM, HOJIOKEHHBIM B OCHOBY IpMHLMIA pabOThl Ipudopa,
ONTUYECKUE Ia30aHAIN3aTOPBI MOAPA3ENAIOTCA Ha aOCOPOIMOHHbIE, HHTEp(EepOMEeTpUIEeCKrue U
SMHUCCHOHHBIE.

I'azoanaau3aTop onTUYeckuii aOCOPONMOHHBIN — JeiicTBUE NMPUOOpa OCHOBAHO Ha
MOTJIOIIEHUH JIyYUCTON 3HEpruu B HH(QpakpacHOW o6iacTu crekTpa (B TOM 4YHCIE ONTHKO-
aKyCTHYECKHUe), yabTpadHuoJIeTOBOM M BUAMMON oOmacTsax crnekrpa ((HhoTOKOIOpUMETpUUECKUe
KHUJIKOCTHBIE U JICHTOUYHBIE).

I'azoananu3aTop onTuyeckuii MHTepepoMeTpuyeckuii — JeiictBue npubdopa
OCHOBaHO Ha UCIMOJIb30BaHUM SBJICHHUS CMEIIEHUs HHTeP(QEHIMOHHBIX II0JIOC BCIEJICTBHE
WU3MEHEHHUS ONITUYECKON INIOTHOCTH T'a30BOM CPENbI HA ITYTH OJTHOTO U3 IBYX KOT€PEHTHBIX JIydeil.

I'azoananu3aTop onTHYeCKHil IMHCCHOHHBI — JeficTBUE TpuOOpa OCHOBAaHO Ha
WCIIOJIb30BAHUN M3JIyUEHUS! JyYUCTOW SHEPIruu, HAampUMeEp IMpPU M3MEHEHHMH WHTEHCHBHOCTHU
CIEKTPAJIBHBIX JIMHUM M3Iy4€HHS KOMIIOHEHTA, 3aBUCAIIMM OT €ro KOHLEHTpAaluUd B
aHAJIN3UPYEMOMN Ira30BOM CMECH.

I'azoananu3aTop TenjoBoii — mpubOOp, OCHOBAHHBII Ha U3MEPEHHH TEIIOBBIX CBOMCTB
OTPEAENAEMOT0 KOMIIOHEHTA Ta30BOM CMeCH. B kauecTBe U3MepseMbIX BEIUYHMH MCIOJIb3YIOTCS
TETJIONPOBOAHOCTD TA30BOM CMECH U IMOJIE3HBIH TEIIOBON 3((EKT peaklnu KaTaaTuTHYeCKOTro
OKHUCJIEHHS, KOTOpPbIE€ 3aBUCAT OT KOHLEHTPALMU OIPENEISIEMOrO0 KOMIIOHEHTA. TerioBble



ra3oaHaju3aTopbl MOAPA3JEISIIOTCS Ha Tra30aHAIN3aTOPbl TEPMOKOHAYKTOMETpUYECKHE (IO
TETUIOTIPOBOAHOCTH T'a30BOM CMECH) U TEPMOXHUMHYECKHE (IO MOJIE3HOMY TeIuioBoMy 3¢ ety
peaKuy KaTaIUTUYECKOTO OKUCIICHHUS).

I'azoananm3aTop XuMu4ecKnid (MeXaHMYeCKMIi) — OTHOCUTCS K IPYIIE MEXaHUYECKUX
puOOPOB, OCHOBAHHBIX HA HMCIIOJI30BAHUM PA3TMYHBIX XUMHUECKUX PEAKIUil U CBA3AHHBIX C
HUMU HM3MEHEHMH 00beMa WM JaBJICHHUS AaHAIU3UPYEMOM TIa30BOM CMECH IIOCIE yIalECHUS
aQHAIM3UPYEMOIO0  KOMIIOHEHTAa.  YJaJeHHWEe  KOMIIOHEHTa  OCYILECTBJSETCS  METOJaMu
M30MPATENFHOTO OTJIOMIEHHSI MITH PA3ICIbHOTO JTOKUTAHHS.

I'azoanasm3aTopsl  (razoBble  xpomarorpadgbl) —  CpEeICTBa  H3MEPEHMIA,
IIpeIHa3HaYeHHbIE I KOJIMYECTBEHHOIO ONPE/IENIEHUsI COCTaBa rasa.

JAuagparma — TOHKOCTEHHBIN JUCK C KPYTJIbIM OTBEPCTUEM, OCh KOTOPOT'O PACIOJIaracTcs
o ocu Tpy6ornpoBoja. [lepenuss (BXoaHast) 4aCTh OTBEPCTHUS HIMEET HMIMHAPUIECKYIO hopmy, a
3aTeM MepexoaUT B KOHMYECKoe paciinupenue. [lepenHss KpoMka J0JKHA ObITh MPSMOYTOJIbHON
(ocTpoit) 6e3 3akpyrieHuil u 3ayceHuil. Mcnosib3yercst B pacxoioMepax B Ka4eCTBE CYXKAOIIETO
YCTpOMCTBA.

JAu31eKTPpUK — BEIIECTBO, 001a/1al0IIee OUYEHb MAIOU AIEKTPUIECKOM MPOBOJUMOCTHIO.

Nmnenanc—1onHOe CONPOTUBICHHE D3JIEKTPUYECKON I€NM MNEPEMEHHOMY  TOKY,
00yCIIOBJIEHHOE OMUYECKUM, MHYKTUBHBIM U €MKOCTHBIM COIIPOTUBIICHUSIMHU.

NHayKTUBHOCTb—KOJINYECTBEHHAS XapakTepuCTHUKa CBSI3U MEeXIy coboit
AIIEKTPUYECKOTO TOKA B 3aMKHYTOM 1I€TIM C MATHUTHBIM TTOTOKOM, CO3/JaBa€MbIMATUM TOKOM.

Koanumarop — ontrueckas cuctema /sl MOTy4YeHHs IydKa MapajijiesIbHbIX JTydei.

KonBekuusi—mepeHoc Temnia, MacChl WM 3aps/IOB IBHKYILIEUCS Cpeaoil.

KoHTyp 3/1eKTpHYecKMi — 3aMKHYTasl LENTb TPOBOIHUKOB, 10 KOTOPOI MOKET IPOTEKATh
AIEKTPUYECKUN TOK.

JloromeTp — wu3MepuTenbHbIE NOPUOOp, TMOKa3aHUS KOTOPOrO IMPOMOPLUOHAIBHBI
OTHOIICHUIO JIBYX 3JEKTPUYECKUX BETUYMH (OOBIYHO CHJI TOKOB). VI3MepHUTENnbHBIH MEXaHU3M
COCTOMUT W3 JABYX PAMOK, MOMEIIECHHBIX B BO3IYIIHBIMA 3a30p MEXIY MOJICAMU MOCTOSHHOTO
MarHuTa U cepAcYHUKOM. MOMEHT paBHOBECHsI OOYCIIOBIIEH BPALAIOUIMMH MOMEHTAMH PaMOK.
[Ipy u3MeHeHnn CONpPOTUBIICHUS U3-32 U3MEHEHMs TEMIIEpaTyphl Yepe3 OAHY U3 paMOK MOTEYET
TOK OOJIbIlIel BEJIMYMHBI, PABEHCTBO MOMEHTOB HAPYLIUTCS U IMOJBM)KHAs CUCTEMa MOBEPHETCS
Ha yroJ, NpONOPLUUOHAIbHBIN U3MEHEHUIO TEMIIEPATYpPHI.

ManoMmeTp Ae)OpMAUMOHHBII — TIPUOOP, MPUHIUIT JACUCTBUS KOTOPOTO OCHOBaH Ha
UCIO0JIb30BAHUU Je(OpMallUi YYBCTBUTEIBHBIX 3JIEMEHTOB (TPyOUaThIX MPYXKUH, CUIb(OHOB,
IJIOCKUX M TO(PUPOBAHHBIX MeMOpaH, MEMOpPaHHBIX KOPOOOK, BSIBIX MEMOpaH C J>KECTKHUM
LEHTPOM) WJIM pPa3BUBA€MON KMHU CHJIbI TOJ JCHCTBHUEM HM3MEPSEMOIo NaBJCHHUS Cpeabl U
peo0pa3oBaHUU €€ B IPONOPIHOHATIBHOE IEPEMEIICHUE UITH YCUITUE.

MaHoMeTp KHAKOCTHBIH — TpuUOOp, NPHUHILMUI JEHCTBUS KOTOPOTO OCHOBaH Ha
ypaBHOBEUIUBAaHUH U3MEPSEMOTO JaBJICHUSI WM PA3HOCTH JIaBICHUI JaBieHneM CToji0a paboueit
KuAkocTd. OTINYAI0TCA IPOCTOTOM yCTPOKCTBA M AKCIUTYaTaIllK, OTHOCSITCS K TpyIiie NpubopoB
C BUIUMMBIM ypoBHeM. /luanazon uzmepenus ot go 0,1 Mlla.

ManoMmeTp 3JIeKTpUYeCKUil — TpuOOp, OCHOBAHHBIN HA KCIOJIb30BAHUU 3aBUCUMOCTEH
AJIEKTPUYECKUX MTapaMeTPOB MpeoOpa3oBaTenell JaBleHs OT U3MEPSIEMOTO JIaBIEHUS CPEebl.

Mepa — cpeicTBO M3MEpeHUH, MpeJHa3HaYeHHOE JJIS BOCHpPOM3BENEHHs (PU3NYECKOM
BEJIMYMHBI 33JJaHHOTO pa3Mmepa. Hanpumep, rups — ecTb Mepa Macchl, U3BMEPUTEIBHBIA PE3UCTOP
— Mepa IEKTPUUECKOTr0 COITPOTUBIIEHMS, TEMIIEPATypHAas JJaMIla — Mepa IPKOCTHOM MJIH LIBETOBOI
TEMIIEpaTyphI.

MuaIuBOIBTMETP MArHMTO3JIEKTPHUYECKHId — mpubop JUis U3MepeHus ciaabbix
ANIEKTPUYECKUX HANpsOKEHUHN (THICSYHBIX JI0JIeH BobTa). [IpuHIMN 1eficTBUS MUJITUBOJIBTMETPA
OCHOBAaH Ha MCIOJIb30BaHUU CUJI B3aUMOJEHCTBHS MEX Y TOCTOSHHBIM TOKOM, ITPOTEKAOLIUM T10
MIPOBOJIHUKY (OOMOTKE MOJBUKHON paMKH), U MarHUTHBIM MOJIEM MOCTOSIHHOTO HETOBHKHOTO
MarHuTa. Pamka BBINOJIHAETCS M3 HECKOJIBKUX COTEH IIOCIIEOBATEIbHBIX BHUTKOB TOHKOM
M30JIMPOBAHHOM MPOBOJIOKU (MEHOM, aTFOMHUHUEBOM).

O0bexT ynpaBJieHHsI — 3TO yIIpaBJISIEMbIH TPONU3BOICTBEHHBIN ITPOLIECC.

ITapamarHeTHKM—BeIECTBA C MArHUTHOW MPOHHUIIAEMOCTHIO OouibIe 1.



IInoTHOMep — prOOP [T HEMPEPHIBHOTO (MM MIEPHOIMUECKOT0) U3MEPEHHS TNIOTHOCTH
BEILIECTB B IIPOIIECCE UX NIPOU3BOJICTBA WIN NEPEPAOOTKH, YCTAaHABIMBAETCS HEIIOCPEACTBEHHO B
TEXHOJIOTMYECKUX JIMHUAX WIH IPOU3BOJICTBEHHBIX arperarax.

IlnoTHOMep BecoBoO#i — eiicTBue mpuOOpa OCHOBAaHO Ha HEMPEPBHIBHOM H3MEPEHUH
Macchl aHAIM3HPYEMOW JKUAKOCTH OIpPENeIeHHOr0 00beMa, KoTopas siBisercs (yHKuueil ee
IJIOTHOCTU. JlJI1 BECOBOrO METOJAa XapaKTEepHbl HE3aBHUCUMOCTb II0Ka3aHUH OT CBOMCTB
HU3MEPSIEMOM CpeJibl, TAKUX KaK TIOBEPXHOCTHOE HATSKEHUE, BA3KOCTh, HAJTMYKME TBEPBbIX YaCTUIL]
U JIpYruxX, W TaKXKe I1apaMeTpOB KOHTPOJIUPYEMOIO IOTOKA — CKOPOCTH [BHJKCHHS YeEpe3
YyBCTBUTEJIBHBIM 3JIEMEHT, JaBJICHUSA, IyJabcallMM pacxona u T.4. llorpemrHocTs Takux
wioTHoMepoB +(0,5 — 1)%.

IInoTHOMep BUOpALMOHHBINA — AciicTBHE IPUOOPA OCHOBAHO HA U3MEPEHUU KOoJieOaHu
YyBCTBUTEIBHOTO JJIEMEHTA IIPU IPOTEKaHUM KOHTPOJMPYEMOU cpenbl. UyBCTBUTEIBHBIMU
3JIEMEHTaMU BUOPALIMOHHBIX JATYMKOB IUIOTHOCTH CIIY)KaT TPYOKH, HMJIMHJIPHI WU IUIACTUHBI,
3aKpEIJICHHbIE B HEMOJBWKHBIX OCHOBAaHUSAX M IMPHUBOJMMBIE B aBTOKOJIEOATENbHBIN PEXUM
JIBUKEHHUS] CHCTEMOM B030yxaeHusa. boiblioe pacnpocTpaHeHHE TNOIYYMINM TpyOdarhie
PE30HATOPBI, BHYTPU KOTOPBIX IPOTEKAET KOHTPOJIUPYEMAs CPEAA.

IInoTHOMep ruapocTaTHYecKHuii (Mbe3oMeTpHUYecKHii) — eiicTBUEe MpruOopa OCHOBAHO
Ha U3MEPEHUH JaBJICHUS CT0JI0a OTHOPOIHOM aHAIM3UPYEMO KHUAKOCTH ONpPEeAeIEHHOMN BBICOTHI,
MIPOMOPLIMOHAIBHOTO €e MI0THOCTU. [Ipu Hem3MeHHoM BeicoTe cTonba xkunkoctd H nasnenue P
SIBJISIETCS. MEPOM €€ IIIOTHOCTH. CnoIb3yroTCs INIOTHOMEPHI ¢ YyBCTBUTEIBHBIMU 3JIEMEHTAMH B
BHJIe MEMOpaH WM CHIIb(OHOB U C TPOAYBKON BO3AYXOM (MHEPTHBIM ra3oM).

I[InoTHOMep momIaBKOBBIM — JeiicTBUE MPUOOpa OCHOBAHO HAa M3MEHEHUM CTEIEeHH
MOTPYKEHUs TIOTJIaBKa, sBJIsAOLIEHCS (YHKIMEH MIOTHOCTH aHalu3upyeMoul kuakocTtH. [lpu
MOTPYKEHUH B JKMJIKOCTh Teja (TOIUIaBKa) COTJacHO 3aKOHY ApxuMmena Ha Hero Oyner
JNEUCTBOBATh BBITAIKUBAIOIIAS CHJIA, PaBHAsi Macce BBITECHEHHOW XUAKOCTH. IlomaBkoBbie
IUIOTHOMEPBI MOJPA3ENAIOTCA Ha NpUOOpHl € MJIABAIOIIUM M IOTPYKEHHBIM B JKUIKOCTh
NOIUIaBKOM. B MIOoTHOMEpax ¢ IUIaBaroIMM IOMJIABKOM INIyOMHA MOTIPYXEHHs IOCIEAHEro
o0paTHO MpPONOpIMOHAIbHA MJIOTHOCTH M3MEPSEeMON JKHUIKOCTH, a B IUIOTHOMEpax ¢
MIOTPYKCHHBIM TOIIJIABKOM MEXAY INIOTHOCTBIO JKUAKOCTH M BECOM IOIUIABKA CYLIECTBYET MPSIMO
IIPONOPLAOHANIBHAS 3aBUCUMOCTD.

IHorpemHocTts rpydasi — NOIPEMIHOCTh H3MEPEHMS, CYILIECTBEHHO IIPEBBILIAIOIIAS
0’KHJAEMYIO ITPYU TAaHHBIX YCIOBHSIX.

IHorpemHocTh AMHAMUYECKAsA — PA3HOCTh MEXKY ITOIPEIIHOCTBIO CPEACTBA U3MEPECHHUS
B JIMHAMUYECKOM pEXHMME M CTaTUYECKOW IOTPEIIHOCTBIO, COOTBETCTBYIOLIEH 3HAYCHUIO
BEJIMYMHBI B IaHHBII MOMEHT BPEMEHU.

IlorpemiHocTh HM3MepeHMs — OTKJIOHEHHUS pe3ylbTaTa H3MEPEHUS OT HCTUHHOIO
3Ha4YeHUs U3MepsieMoi BeIMuuHbI. [lorpenHocTs u3mMepeHust MOXKeT ObITh BHIPAXKEHA B €AMHULIAX
U3MepsIeMOIl BEJIMUMHBI, T.€. B BUJE a0COIIOTHOM MOTpelHOCTH (Pa3sHOCTH MEXAy 3Hau€HHUEM,
MOJIydEeHHbIM TP M3MEPEHMH, M HCTHUHHBIM 3HAYCHHEM HU3MEpsIeMOW BEIMYUHBI), WU
OTHOCHUTEJIbHOM MOTpEelIHOCTH (OTHOIIEHHE 3HA4YeHHs, IOJYYEHHOTO IpU HU3MEpEeHHH K
HMCTUHHOMY 3HaU€HHIO U3MEPSEMOI BEJIMUMHBI).

IHorpemHocTh cUCTEMaTHYECKAs — IIOTPELIHOCTD U3MEPEHMS, OCTAIOIIAACS IIOCTOSHHON
WJIY 3aKOHOMEPHO M3MEHSIOIIAACS IIPU IIOBTOPHBIX U3MEPEHUAX OJHOU U TOU K€ BEIINYUHBI.

IHorpemHocTs ciay4ailHasi — IOTPEIIHOCTh M3MEPEHUS, U3MEHAIOLIAACS CIy4ailHbIM
00pa3oM MpH MOBTOPHBIX U3MEPEHUSIX OJTHON U TOW ke BETUUUHBI.

IMoTrenuuomerp — mnpubop i ompeneneHus snexTpoaswkymed cuibl (DC) nmm
HanpsHKeHUH KOMIIEHCAIlUOHHBIM METOJO0M H3MepeHHs. B ocHOBY paboThl MOTEHIMOMETpa
noJio’keH HysneBoil Meron uaMepenust D/IC, passuBaemoin TIIT. npu stom pasBuBaemas IC
YPaBHOBEUIMBAETCSI (KOMIIEHCUPYETCS]) € IOMOLIBI0 H3BECTHOTO NAJACHUS HAIPSDKEHHA, a
pe3yabTupyoumii 3pdexr noBoautcs 10 Hyas. PaznuyaroT MOTEHIMOMETPHI MOCTOSIHHOTO W
IIEPEMEHHOT0 TOKA.

IIpeoOpa3oBaTennb M3MEpPHTEJBHBIH — CPEACTBO M3MEPEHMM, IPEIHA3HAYEHHOE JUIf
BBIPaOOTKM CHTHaJIa HU3MEpUTeNbHOW uHHGpopmanuu B (opme, yaoOHOH ans mepenauu,
JanbHeWero mpeoOpa3zoBaHus, OO0pabOTKM M (WJIM) XpaHEHUs, HO HE TOJJAroIIencs



HETOCPEICTBEHHOMY BOCHPHUSATHIO HAOIIOJATEIIEM.

IIpeodpa3oBartennb H3MepUTeJbHbIN MacTadHbI — peoOpaszoBareb,
IIpeAHA3HAYEHHBIN JUI U3MEPEHUS BEJIMYMHBI B 33JaHHOE YHCIIO Pa3, HAIPUMEpP, U3MEPUTEIIbHBIN
TpaHchopMaTop TOKa, ACTUTETb HANPHKECHNUS, U3MEPUTEIbHBINA YCUIIUTENb U T.11.

IIpeoOpa3oBatennb W3MepHTEJNbHBbI TEPBHUYHBbIH — Ha3bIBAlOT W3MEPHUTEIbHBIN
npeodpa3oBarenb, K KOTOPOMY O/IBEJICHA H3MepsieMast BEJIMYUHA, T.€. IEPBBIH B U3MEPUTEIILHON
LENH, HAPUMEP TEPMONIEKTPUUYECKUM TEPMOMETP, TEPMOMETP CONPOTHUBIICHUS, CYKAIOIIEE
YCTPOMCTBO pacxoja.

IIpeoOpa3oBartennb U3MepHUTeJbHbII nepeaaro uii — peoOpa3oBareb,
MpeJHa3HAYSHHBIN U TUCTAHIIMOHHON TIepeiayy CUTHAJIa M3MEPHUTEIBHON HH(POPMAIIHH.
IIpeoOpa3oBaTtennb  M3MepHMTEJbHBIH  NPOMEXKYTOYHBIE —  1IpeoOpa3oBarelb,

3aHUMAIOIIHUNA B U3MEPUTEIIBHON LIENTU MECTO MOCIIE IIEPBUYHOIO.

IIpubop m3mepuTeNbHBIH — CPEICTBO U3MEPEHUs, NpPEeIHA3HAYEHHOE JJIs BbIPAaOOTKU
CUTHajla M3MepUTeNbHOW uHpopManuu B (QopMe, HOCTYNHON A HEMOCPEICTBEHHOTO
BOCIIPUSITUSI HaOJto1aTeel.

IIpubop u3MepHuTEJBHBII AHAJOIOBBII — MpHOOp, MOKa3aHUS KOTOPOTO SIBIISIOTCS
HenpepbIBHON (PyHKIMEH U3MEpEeHn KOHTPOJIMPYEMOl BETMUUHBI.

IIpubop wu3MepuTeabHBbIH HMHTErpUpylOIMI — TpubOp, B KOTOPOM IOJBOAUMAS
BEJINYMHA TIOJIBEPracTcsi HMHTETPUPOBAHMIO 10 BPEMEHUM WM 10 JPYrodl HE3aBUCHMOU
IIEPEMEHHOM.

IIpubGop wu3MepHTENBbHBI MNOKA3BIBAWIIMI — TpPUOOP, JOMYCKAOUUNA TOJIBKO

OTCUUTHIBAHHE NTOKa3aHUH.

I[Ipubop u3MepuTeNbHBII NPAMOro JelcTBUS — NPUOOP, B KOTOPOM MPETyCMOTPEHO
OJIHO WM HECKOJbKO NpeoOpa3oBaHUIl CUTHalNa H3MEPUTENbHOW HH(OpMaLMM B OJHOM
HampaBJIEHUH, T.€. 0e3 MPUMEHEHHUs OOpaTHOM CBS3M, HANPUMEp IMOKAa3bIBAIOIIUN MaHOMETP,
PTYTHO-CTEKJISIHHBIA TEPMOMETP.

IIpuGop u3MepuUTeIbHBbIN perucTpupyrOmmMii — npudop, B KOTOPOM MPETyCMOTpPEHA
perucTpanus nokKa3aHui.

IIpuGop u3MepuTeabHbIH HUPPOBOH — TIPHOOpP, aBTOMATUYECKH BBHIPAOATHIBAIOIITNI
JMICKPETHBIE CUTHAJIBI U3MEPUTEIbHOM NH(OPMALIUH.

Ipy:xuna Bbypaona — tpyOuaras mpyXuHa, SJUTUNTHYECKOTO WIHM IJIOCKOOBAIBHOTO
CEYEHMSs, Yallle OJHOBHUTKOBAs, LIEHTPAJIbHAS OCb KOTOPOW MPEACTABISAET AYTY OKPYKHOCTU C
LHEeHTpaAIbHBIM yrioM oT 200° mo 270°.

Pacxonomep nepemMeHHOro nepenajga JaBJjaeHUs] — U3MEPUTEIbHBINA TPUOOP, TPUHIIUIL
JNENUCTBUSI KOTOPOTO OCHOBAH HAa U3MEPEHUN NIEpenajia JaBJICHMs, CO34aBAEMOro IIPH MPOTEKaHUU
KUJKOTO WIJIM Ta3000pa3HOro BEIIECTBA, Yepe3 YCTPOMCTBO, YCTAaHOBJIEHHOE BHYTPH
TpyOomnpoBosa. PacxomoMepsl mepeMeHHOTo Iepenajga IaBi€HUS B 3aBHCHUMOCTH OT BHJA
npeoOpas3oBarensi pacxoja JAeNSATCS Ha: pacXxoJOMEpbl C CYKAIOIIMMU YCTPOHCTBaMH,
pacxoJoMepsl € THAPABIMYECKUM  COMPOTUBICHHEM, LIEHTPOOEKHBIE  PACXOJIOMEPHI,
pacxoIoMephbl C HAIOPHBIMU YCTPOKWCTBAMH, PACXOOMEPBI C HATTOPHBIMH YCUIIUTEISAMHU, YIAPHO-
CTPYHHBIE PACXOI0MEPHI.

Pacxoaomep moCTOSIHHOIO TNepenajaa JaBjeHus (pacxoaoMep o0TekaHus) — Mpuodop,
INPUHLIMI JEUCTBHSI KOTOPOTO OCHOBAH HA M3MEPEHHUU BEPTUKAJIBHOTO IEPEMEIICHHUS
YYBCTBUTEIBHOIO 3JeMeHTa (00TeKaeMOT0 TeJla), 3aBUCSILEro OT PacXoa Cpeabl U MPUBOIAIIETO
OJTHOBPEMEHHO K M3MEHEHHIO IUIOIAAN MPOXOJAHOTO OTBEPCTHS pacxojioMepa TakUM o0pas3oM,
YTO pa3HOCTh [aBJIEHUH Ha YyBCTBUTEJIbHBIM 3JIeMEHT (mepenaj JaBJIEHUs]) OCTaeTcs
IIPaKTUYECKH NTOCTOSHHOM. [IpoTHBOAEICTBYIOMIEN CUIION B pacXoJOMepax 3TOr0 BUA SBIISETCS
CHJIA TSKECTH YyBCTBUTEIILHOTO 3JIEMEHTA, BBIIIOJIHAEMOI'O B BUJE MOIUIABKA WJIN TIOPIIIHS.

Pacxonomep Taxomerpuueckmii — npuodop, MPUHLIUI JIEWCTBUS KOTOPOIO OCHOBaH Ha
HCIIOJIb30BAHUN  3aBUCUMOCTU CKOPOCTU JIBWKEHHUS Tel (YyBCTBUTEIBHBIX D3JEMEHTOB),
MIOMEIIEHHBIX B TIOTOK, OT pacxo/a BeIIecTBa, MPOTEKAIOLIEero uepe3 pacxoomep. B TypOuHHBIX
TaXOMETPUUECKUX PACXOJAOMEpPaX YyBCTBUTEIbHBIMU IEMEHTAMU SIBIISIOTCS BPAILAIOIINECS 0]
JeWCTBUEM TMTOTOKA JKUAKOCTH WM Ta3a TYpOMHBI-KPbUIbYATKH, PACHOIaraeMble FrOPHU30HTAIBHO
WINA BepTUKaIbHO. KaMepHble TaXOMETpHUECKUE PacXoa0Mephl MPEACTABISAIOT COO0W OJMH WU



HECKOJIBKO IMOJBMKHBIX 3JIEMEHTOB, OTMEPHUBAIOIINX WM OTCEKAIOIIUX IPU CBOEM JABMKEHUU
oTpeieNieHHbIe 00bEMBI KHUIKOCTH WU ra3a.

Pacxogomep 371eKTPOMATrHMTHBIH (MHAYKIUOHHBIN) — NpUOOpP, NPUHLHUII JEHCTBUS
KOTOpPOTO OCHOBAH Ha 3aKOHE 3JIEKTPOMarHUTHOM MHIYKIMH, COIVIACHO KOTOPOMY HaBEIECHHas B
npooguuke O/IC mponopuuoHalbHa CKOPOCTH €ro JBM)KEHHUS B MarHuTHOM nojie. Poib
JBUKYIIETOCST B MAarHMTHOM II0JI€ IIPOBOJHMKA WIPAET AJIEKTPONPOBOJHAS IKHUAKOCTb,
MPOTEKAoIlass N0 HEMarHUTHOMY Yy4dacTKy TpyOompoBoja. Ilpumensitorcs ans u3MepeHus
pacxosa 3JIEKTPONPOBOJIHBIX JKUIKOCTEM, pPACTBOPOB M IYJbIl C MEJIKOAUCIEPCHBIMU
HedeppOMarHUTHBIMHU YaCTULIAMH.

Cuib()oH — TOHKOCTEHHasl TpyOKa C MONEPEYHbIMU KOJbIEBBIMU rOoppamu Ha OOKOBOM
creHke. JKecTkocTh cuib(oHa 3aBUCUT OT MaTepuaja, Hapy>KHOTO U BHYTPEHHETO JUaMETPOB,
TOJIIIMHBI CTEHKH 3arOTOBKH, pafinyca 3aKpyrieHus rodp u yriia ux yIuioTHEHHUs, Yuciia rogp.

Cucrema ynpasJileHUSI — COBOKYITHOCTh TE€XHHYECKHX YCTPOMCTB, MCIOJIBb3YEMBIX JUIS
yIOpaBieHUs, U MPOU3BOACTBEHHOIO IE€pPCOHAa, MPUHHUMAIOLIET0 B HEM HENOCPEICTBEHHOE
y4acTue, COBMECTHO C 0OBbEKTOM YIIPABJICHUS.

CosleHOMA—KaTyIlIKa, Yepe3 KOTOPYIO MPOIYCKAIOT MIEKTPUUYECKUM TOK Ui CO3JaHUS
MarHUTHOTO TOJIS.

Comnuio — kaHaJI ¢ IEPEMEHHBIM T10 JITIMHE MOTIEPEYHBIM CEUEHUEM, ITPETHA3HAUCHHBIN JIJIs
pasroHa >KHJIKOCTEH WM Tra3oB [0 3aJaHHOM CKOPOCTH W TPUIAHHUS MOTOKY 3aJaHHOTO
HaIpaBJICHUS.

CpencrBa u3MepeHMii — TEXHUYECKHE CPEACTBA, HCIOJIb3YEMbIE MpPH HU3MEPEHUsX U
MpeHa3HaYeHHbIe Ui MOJydyeHuss MHGOpMallMu O COCTOSTHUM 0ObeKTa yrpaBieHus. [laHHble
CpeICTBa MMEIOT HOPMHUPOBAHHBIE METPOJIOTMUECKUE XAPAKTEPUCTUKH, T.€. XapaKTEPUCTHUKH
CBOMCTB CpEACTB H3MEpPEHHUll, OKa3bIBAIOIIME BIMSHHE HA pPE3yJIbTaThl M MOTPEIIHOCTH
U3MEpPEHUI.

Cyzkamomue ycTpoiicTBa HOPMaJIbHbIe — K HUM OTHOCSATCSI HOpMaJIbHbIE TUapparMbl U
coIa, coruia BeHTypu, U1st KOTOPBIX KOA(Q@QUIIMEHTHI pacxXo/ia JOCTOBEPHBI U BOCIIPOU3BOIMMBI,
MI03TOMY OHHM PacCUMTBHIBAIOTCS U HE TPEOYIOT HHIUBUAYATIbHON IPalynpPOBKH.

Cyxamwouye ycTpoiicTBa cHnenHajJbHble — K HHM OTHOCATCA TpyOku BeHtypw,
IIpUMEHsEMbIE, KOTJ]a He00X0AUMO OOECIeUnTh OUeHb MaJlble MOTEPH AABICHMS, CETMEHTHBIE
auadparMbel € 3KCLEHTPUYHO PACIOJIOKEHHBIM KPYIJIbIM IPOXOJHBIM OTBEPCTUEM HpHU
U3MEHEHHH PACX0/1a CUJIBHO 3arPSA3HEHHBIX I'a30B.

TennonpoBoAHOCTL—CBOMCTBA TEN NIEPENABATh TEILIOTY.

TepMuCTOP—TIOIYIPOBOIHUKOBBIN MPUOOP, IEKTPUUYECKOE COMPOTUBICHHUE KOTOPOTO
3aBUCHUT OT TEMIIEPATYPHI.

TepMomeTrp MaHOMeTpHYeCKHil — AelCTBHE IpHOOpa OCHOBAHO Ha HCIOJIb30BAHUU
3aBHCHUMOCTH JaBJeHHUs paboyero BellecTBAa IPU IMOCTOSIHHOM o0beMe OT TemmepaTrypsl. B
3aBHCUMOCTH OT PabOYyero BELIECTBAa BBIAENIAIOT ra3oBble (a30T, Ieiuil), KOHJEHCALMOHHBIE
(aleToH, METWIXJIOPU[, STHIXJIOPUA, (QPEOH, NPONMIEH, AaleTOH, 3THIOEH30J U T.1.) U
KHUJIKOCTHBIE (PTYTh, KEPOCHH, JIMTPOUH, METAHCUJIOJN) TepMOMETphI. J[Hana3oH U3MepeHus oT -
150 mo + 600 °C.

Tepmomerp pacumupenus — npuOop, JeiicTBUE KOTOPOr0 OCHOBAHO Ha HCHOJIb30BAHUU
3aBHCUMOCTH YAEIbHOI0 00beMa BELIECTBA OT TEMIIEpaTyphl U3MEPsAEMON Cpefibl, B KOTOPYIO OH
MTOMEILEH.

TepMomeTp pacmupeHusi OuMeTalJIMYecKuMii — JelicTBUE NpUOOpPa OCHOBAHO Ha
pa3sHOCTH M3rube MpH HAarpeBaHUM OMMETAIMYECKOW IUTACTUHKU (MHBap — JaTyHb, WHBAp —
CTaJIb) U3-3a PA3IUYHBIX KOG HUIMEHTOB JMHEHHOTO pacuipenus. J(nana3zon uzmepenus ot -60
1o + 500 °C.

TepMomeTp pacmMpeHusi JMIATOMeTPUYECKMIl — JeHCTBHE NMpUOOpa OCHOBAHO Ha
Pa3sHOCTH YIUIMHEHUH JIByX TBEpAbIX TeN NMPU HArpeBaHUM H3-33a PA3TUYHBIX KOI(D(PHUIMEHTOB
JUHENHOro pacmupenus. OTINYaOTCs MPOCTOTON yCTPOMCTBA M BBICOKON YYBCTBUTEIBHOCTBIO.
JHuanaszon n3mepenus ot -30 mo + 1000 °C.

TepMomeTp pacliMpeHHsl *KHUAKOCTHBIH — JieiicTBUe mpuboOpa OCHOBAHO Ha PazIMuUU
KO3 PUIIMEHTOB O0BEMHOTO pACHIMPEHHs] MaTepHaja OO0OJIOUYKM TepMOMETpa M KHUIKOCTH,



3aKII0YEHHON B HeW. [ 3amoiHeHus KUAKOCTHBIX TEPMOMETPOB MPUMEHSIIOT PTYTh, TOJIYOIL,
STUJIOBBIN CIIUPT, KEPOCHH, METPOJICHHBIN 3up, neHTan u 1.1. uanazon namepenus ot - 200 1o
+ 750 °C.

TepMoMeTp CONpPOTHUBJIEHMS — JCHCTBHE NpUOOpPa OCHOBAaHO Ha WCIOJIb30BAHUHU
3aBUCUMOCTH 3JIEKTPUUECKOTO COINPOTHUBIIEHUS YyBCTBUTEIBHOI'O 3JEMEHTa OT TEMIIEPATyphl
R = f(T). BeimmyckaroTcsi TepMOMETPBI € TUTATUHOBBIMHU TEPMOTIPeOOpa3oBaTesiMu (Iuamna3oH
mmeperus: ot -260 mo + 1100 °C), meausimu (nuamnazon usmepenus ot -200 go + 200 °C),
HUKEJIEBBIMH (uamna3oH u3Mmepenust ot - 60 mgo + 180 °C), mosynpoBOAHUKOBBIMH (JHANIa30H
u3mepenus ot -150 no + 450 °C).

TepmMomeTp CONPOTHBIEHUA—YCTPONCTBO, B KOTOPOM HU3MEPEHHE TEMIEpPaTypbl C
MOMOIIIBI0  TepMoripeoOpazoBareneid conpoTuieHuss (TC) ocHOBaHO Ha MCIHOJIB30BAaHUU
3aBUCHUMOCTH 3JIEKTPUYECKOTO COITPOTUBIICHHS YyBCTBUTEIBHOIO AJIEMEHTA OT TeMIleparypbl R =
f(t). Bua gynxnuu 3aBucut ot marepuana TC. B HacTosiiee BpeMsl BBIITYCKAIOTCSI TPU TPYIIIIbI
crangaptHbiX TC: nmuaTuHOBBIE (MMpeaHA3HAYEHBI s [uarna3ona ot - 260 no +1100 °C), meansie
(mnsa muanazona ot -200 1o +200 °C) u HukeneBwie (it Auamna3ona ot - 60 go +180 °C).

Tepmomerp  TepmodjieKTpuueckuMii —  JeficTBue  mpuOopa  OCHOBaHO  Ha
TEPMOIJIEKTPUUECKOM IPPEKTE, KOTOPHIN 3aKIH0YAETCS B TOM, YTO B 3aMKHYTOM LIE€TH, COCTOSIIIEH
u3 aByx u 6osee mpoBoaHukoB (TIIT), Bo3HUKaeT TOK, €CiIM MecTa UX COSAMHEHUS (CIiast) HarpeThl
70 pa3HbIX TeMmriieparyp. s 3alUThl OT MEXaHUYECKUX MOBPEXKICHUM U BO3AEUCTBUS Cpebl,
TeMIlepaTypa KOTOpOil U3MepsieTcs, 3au30JUPOBaHHbIE AIEKTPOAbl TEPMOMETpPA MOMELIAIOTCS B
CHelHalIbHYIO 3alllUTHYIO apMaTypy. Busl ucnons3yeMmbix TepMonap: miatuHo-poauenas (TIIP),
xpomenb-antomenenass (TXA), xpomenb-koneneBas (TXK), Bombdpam-penuenas (TBP),
BoJibppamM-MonudaeHoBas (TBM), meab-koncrantanosast (TMK). Auanazon uzmepenus ot +300
1o + 1800 °C.

Tepmonapa (TIIT) — TepmodniekTpuyecknii mpeodpazoBaTeslb TEMIIEPATYPHI.

TexHuyeckue cpeacTBa aBTOMATH3AIMM — TEXHUYECKUE YCTPOMCTBA, KOTOpHIE
MIPUMEHSIIOTCS B CHCTEMaXx YIpPaBJIEHUs ISl aBTOMaTU3aluu QyHKIHMHN noTydeHus], nepepaboTku
nH(OPMAaLIUY U IPUHATUS PELICHUH.

Tpy6a BeHTypu — yCTpOMCTBO [J1s1 U3MEPEHMS Pacxojia WJIM CKOPOCTH MOTOKA ra3oB U
KUJKOCTEH, TMpeacTaBisiomee coboii TpyOy C TOpPJOBHMHOHM, BKIIOYAEMYI) B pa3phbiB
TpyOomnpoBoa. FiMeeT HauMeHbIINE TOTEPHU AABJICHUS CPEIH CYKAIOIIUX MOTOK PACXOJJOMEPOB.

YnpasieHue NPoOU3BOJACTBEHHBIM MPOLECCOM — BO3JCHCTBUE HA TEXHOJOTHYECKHIA
polLecc, KOTopoe 00ecreurnBaeT ONTUMAaIbHBINA WK 3aJaHHBINA PEKUM PabOTHI.

YpoBHeMep akycTHUyeckuii (yJabTpPa3ByKOBO#H) — jeiicTBue mpubOopa OCHOBAHO Ha
CBOMCTBE 3BYKOBBIX KOJE€OAaHUN OTpakaTbCcs OT TPaHUIBl pas3fesia Cpel C pa3IuuHbIM
aKyCTHMYECKUM COIPOTUBIIEHUEM. B aKkycTHYecKuX ypoBHEMEpax HUCIOJIb3YETCsl METOJ] JOKAIUH
YPOBHS KUJIKOCTH uepe3 ra3oByro cpeny. OHU MOTYT OBbITh HCIIOIH30BAHbI ISl ©U3BMEPEHUS YPOBHS
OJIHOPOJHBIA U HEOTHOPOJHBIX, BS3KHUX, arpeCCHUBHBIX, KPHUCTAJUIM3YIOUIUXCS, OOpa3yromux
0CaJIOK KUAKOCTeH, Haxomsamuxcea noa gasiaeHue 10 4 Mlla u temnepatype ot 5 no 80 °C. B
yIABTPAa3BYKOBBIX ~ ypOBHEMEpAx  MHCIOJIB3YeTCS METOJl, OCHOBAaHHBIK HA  OTPaKEHUU
yIBTPAa3BYKOBBIX KOJIEOAHUI OT TPaHUIBI CPEA CO CTOPOHBI KUAKOCTU. OHU MPUMEHSIOTCS
TONBKO JJIi W3MEPEHUsS YPOBHS OJHOPOAHBIX JKHMAKOCTEW, HAXOJSALIMXCS TOJ BBICOKUM
M30BITOYHBIM JaBIICHUEM.

YpoBHemep OyiikoBbIii — IpHOOP, MPUHLUI ASHCTBUS KOTOPOTO OCHOBAH HAa M3MEPEHUH
BBITAJIKUBAIOIIEH (ApXUMETOBOI) CUJIBI, IEHCTBYIOMIEH Ha OyeK, KOTOPBIH MOTPY>KEH B KUAKOCTh
U yIep>)KUBaeTCs B HEl B 33JJaHHOM IOJIOKEHUHU C TIOMOIIBI0 KaKON-T00 BHEIIHEW CUITBI (yIIpyras
CHJIa TIPY>KUHBI WIH CKPYYUBAIOIIEICSI TOPCHOHHOU TPYOKH).

YpoBHeMep r'HApPOCTATHYECKHI — MPUOOP, MPUHIUI AESHCTBUS KOTOPOTO OCHOBAaH Ha
M3MEpPEHUU JaBJICHHs CTON0A MKUAKOCTH WM BBITAIKUBAIOIICH CUIIBI, NEHCTBYIOMIEH Ha Teo,
Norpy’KeHHOe B XHJAKOCTb. lllupokoe mpuMeHeHHe Hauuu OYyHKOBBIE M NHbE30METPHUUECKUE
(GapOoTaxkHbIE) yPOBHEMEPHI.

YpoBHeMep eMKOCTHON — MNpUHIMII JAEUCTBHS NpHOOpa OCHOBAaH HA pa3Iu4uU
JMAIEKTPUUECKON MPOHMIIAEMOCTH KOHTPOJIMPYEMOU cpenbl (IMYIbCUN) U TUAICKTPUUECKON
MPOHHUIIAEMOCTH BO3/yXa JHOO BOJASHBIX MapoB. VCHoyb3yroTcs Ui U3MEPEHUs] YPOBHS Cpef,



HaxoAIIUXCs oA aBieHue ot 2,5 1o 6 MlIla u umeromux temmnepatypy ot -40 g0 200 °C.

YpoBHeMep KOHIYKTOMETPHYECKHH (OMHUYECKH) — MPUHIUN JeWCTBUS mpuodopa
OCHOBAaH Ha 3aMbIKAHMM AJIEKTPUYECKOW IE€NM HWCTOYHUKA IUTAHUS 4Yepe3 KOHTPOJIUPYEMYIO
cpeny, NPEACTABIIAIOIIYI0 COOOM y4acTOK 3JIEKTPUUYECKOHN LIENU C ONPENEIIEHHBIM OMHYECKUM
conpoTtuBienueM. [Ipubop npencraBnser cob0il ITEKTPOMArHUTHOE pelie, BKIIIOYAEMOE B LIEMb
MEXKIY MIEKTPOJOM U KOHTPOJIUPYEMOM CPEION.

YpoBHeMep NOIUIABKOBBIH — NpuOOp, MPUHIMI JEUCTBUS KOTOPOIO OCHOBAH Ha
U3MEpPEHUU MEPEABIKEHNUS YyBCTBUTEIBHOIO AJIEMEHTA (MOIUIaBKA) MPU U3MEHEHMM YpPOBHS
KUAKOCTU. DTO TNEPEMEIICHUE MEXaHWYECKM WM C IOMOIIbI0 CHUCTEMbl JUCTAHLMOHHOMN
Iepelauy rnepeaeTcs: K U3BMEPUTENIbHOM YacTH npuodopa.

YpoBHeMep nbe3oMeTpHUUYecKMd — NPUOOP, NMPUHIUI ACUCTBUS KOTOPOIO OCHOBAH Ha
W3MEpPEHUU JaBJICHUS BO3JyXa WIM Taza, OapboTupyemoro (IpoayBacMoro) uepe3 Ciou
KUAKOCTU. JaBneHue sBIETCS MEPOM YpOBHS JKUIKOCTH, IPU 3TOM HEOOXOJAWMO YUHUTHIBATh
IJIOTHOCTD XKUAKOCTH, Tak Kak P = pgh.

YpoBHemMep paguoOM3O0TONHBIN — [elcTBUE NpHOOpPa OCHOBAaHO HAa 3aBUCHMOCTH
MHTEHCUBHOCTU IMOTOKA MOHU3UPYIOIIETO H3IY4EHHUs, MAJAloIIero Ha MPUEMHHK (JIETEKTOP)
U3ITy4eHUs, OT MOJIOKEHHUS YPOBHS U3MepsieMol cpesibl. Paguon30TonHbIe ypOBHEMEPHI AETSATCS
Ha JIBE IPYMIbL: «CIAEA[IINE» YPOBHEMEPHI U CUTHAIN3ATOPbI YpOBHS. «Ciensuine» ypoBHEMEPbI
NpelHa3HaYeHHbIE I HEMPEpPBhIBHOTO M3MEPEHHs YPOBHS Cpelbl B €MKOCTH, B 3TOM CIIy4ae,
U3NyyaTeslb U MPUEMHUK paJHallMOHHOTO H3JIy4yeHUs MEepeMelaloTcsl BBEPX M BHU3, MO Bcell
BbICOTe eMKOcTH. CurHaam3aTtopbl YpOBHSI (CHUTHAJIM3AaTOPbl NPENEbHOTO 3HAYEHUS U
CUTHAJIM3aTOPbl OTKJIOHEHUS OT 33JaHHOTO YPOBHSI) CUYMTAIOT HOPMaJIbHBIM: YPOBEHb CPEbI J10
JIMHUM YCTAaHOBKH JIaT4YHKa (T.€. 3alIUTa OT EPETuBa), IO jKe HAXOKICHHUE JaTUMKa Ha TPaHHLIe
IBYX cpel (mojajepaHue YpOBHSI), 9TO CTallMOHApHbIE MPUOOPHI, YCTAHOBJIEHHbIE HA OJHOM
MeCTe, HE UMEIOIINE MTOJBUKHBIX YaCTeH.

YpoBHeMep 3J1eKTPpUUYECKHIl — MpuOOp, MPUHIUI JCHCTBUS KOTOPOTO OCHOBAaH Ha
U3MEpPEHUU DIIEKTPUYECKUX CBOMCTB CpeAbl: AJIEKTPONPOBOJAHOCTH (KOHAYKTOMETPUUYECKUE
(oMHYeCcKHE) YPOBHEMEPHI), AUIICKTPUUECKON MTPOHUIIAEMOCTH (EMKOCTHBIC YPOBHEMEPHI) U JIP.

YCTpoicTBO M3MEpPHUTEIbHOE — CPEACTBO MU3MEPEHMS, COCTOSAIIEE U3 W3MEPHUTENIBbHBIX
pruOOPOB U U3MEPHUTENIbHBIX TpeoOpa3oBaTeneil. i3amMepuTenbHbIe yCTpOCcTBA B 3aBUCUMOCTH OT
WX HazHaueHHUs M (YHKIHM, MOTYT OBITH HOJpa3/eleHbl Ha MEPBUYHBIC, MMPOMEKYTOUHBIE U
BTOPUYHBIE U3MEPUTENIbHBIE TPUOOPHI.

YcTpoiicTBO M3MepHUTEJbHOE BTOPHYHOE — CPEACTBO M3MEPEHUs, KOTOpOe
MpeHa3HaYeHo AJ1sl paboThl B KOMILIEKTE C MEPBUUHBIMU WM MPOMEKYTOUHBIMU ITprOopamu, a
TaK)Ke C HEKOTOPBHIMU BUAAMHU MEPBUYHBIX U IIPOMEKYTOUHBIX IpeoOpa3zoBaTelieil.

YCTpoiicTBO HM3MepHTEJbHOE IEepPBHYHOE — CPEACTBO HU3MEPEHHUS, K KOTOPOMY
MOJBE/ICHA U3MepsAeMas BEIUYHUHA.

YCTpolcTBO M3MepHUTelbHOEe NMPOMEKYTOUHOEe — CPEACTBO HU3MEPEHHS, K KOTOPOMY
MO/IBE/ICH BHIXOIHOM CUTHAN MEPBUYHOTO MpeoOpa3zoBaTels.

®eppoMarHeTHKN—BEIECTBA C MATHUTHOM MPOHUIIAEMOCThIO PaBHOI 1.

Xpomatorpad razoBblii — npubop mNpeaHA3HAUYEH s KOJMYECTBEHHOTO aHaln3a
ra3oBbIx cmeced. XpomaTtorpadust ra3oB MOJpasJensercs Ha Tra30aJCopOLUOHHYI0 U
ra30’KUAKOCTHYI0. ['a30a7icOpOLIMOHHBIN MeTOJ pa3JefieHHs KOMIIOHEHTOB OCHOBAaH Ha
pa3nuyHOM ajcopOUpPYyeMOCTH KOMIIOHEHTOB aJcopOeHTaMu (HOPHCTBIMU BEIIECTBAMH C
O0NBIION TOBEPXHOCTBIO — AKTUBUPOBAHHBIMM YIVISIMM, CHIIMKArejlsiMH, aliOMOTeIsIMH,
1eoJquTaMu). [ a30)KUAKOCTHBI METOJ pa3/ieleHus KOMIIOHEHTOB OCHOBAaH Ha pa3linuyuu
PacTBOPUMOCTH KOMIIOHEHTOB aHAIM3UPYEMON CMECH B TOHKOM CJIO€ KHMJIKOCTU (Ba3eIMHOBOIO
Macia, CHIIMKOHOBOT'O MacJja, BBICOKHUITAIIETO aBUALIMOHHOTO Maciia, MOJUATUIIEHTJIMKOJIEHN U 1p.),
HAaHECEHHOW Ha MOBEPXHOCTh TBEPJAOTO XMMHUECKHA HHEPTHOTO HOCUTEIIS.



KoHTpoabHbIe BONPOCHI /1715l MPOBEIEHUSI HTOTOBOI aTTeCTAlNN (32a4eTa ¢ OIeHKOM):

1. TocynmapcTBeHHasi cMCTeMa MPOMBIIUICHHBIX MPUOOPOB U CPEJICTB aBTOMATH3AIIHU.
Onexrpuueckue ['CII.

2. TocynmapctBeHHass cUCTeMa TPOMBIIIJICHHBIX TPUOOPOB U CPEACTB aBTOMATH3AIIHH.
[TueBmatuueckue ['CII.

3.  TocymapcTBeHHasi cucTeMa MPOMBILIUICHHBIX MPUOOPOB U CPENCTB aBTOMATH3AIHH.
IM'uppasnuueckue I'CII.

4.  TocymapcTBeHHasl cUCTeMa MPOMBIIIJICHHBIX MPUOOPOB U CPEJCTB aBTOMATH3AIIMHU.
I"CII paboTaromiue 6e3 HICTOUHUKOB BCIIOMOTATEIbHOM SHEPTHH.
N3mepenune BIaXXHOCTH Tra30B, TBEPABIX U CHITYUYNX MAaTEPHAIIOB.
N3Mepenne BSI3KOCTH KUAKOCTEW. BUCKO3UMETPBI ¢ KOAKCUAJIBHBIMU LUJIMHIPAMH.
N3mepenue BA3KOCTH kuaKocTe. KanuusspHele BUCKO3UMETPBI.
H3Mepenne BI3KOCTH KUIAKOCTEN. POTallMOHHBIE BUCKO3UMETPHI.
N3mepenue Baskoctu xuakocrei. [llapukoBeie BUCKO3UMETPHI.

10. H3mepeHwne IUIIOTHOCTH XKUKOCTEH. BecoBbIe MIIOTHOMEPHI.

11. U3mepenue pacxoaa u Macchl BeniecTB. Pacxomomepsl 00TeKaHusI.

12. H3mepeHume pacxoja M Macchl BemecTB. Pacxomomepsl MepeMEeHHOTO mepemnana
JTaBJICHHUS.

13. H3mepeHne pacxo/a ¥ Macchl BEMIECTB. TaXOMETPHUECKHE PACXOOMEPHI.

14, MU3mepeHue pacxoja W MacChl BEIIECTB. JIEKTPOMArHUTHBIE (HHIYKIIMOHHBIE)
pacxo10Mepsl.

15. Usmepenue COoJIepKaHUs BEIIIECTB, PacTBOPEHHBIX B KHUJKOCTSX.
Konnykromerpudeckue mpuOOpHI.

16. U3MmepeHme coJiep)KaHUS BEMISCTB, PACTBOPEHHBIX B IKHIKOCTAX. OmnTHyeckue
AHAJIM3aTOPBI.

17. W3mepeHue cocTtaBa ra3oB M JKHJIKOCTEH METOJOM XpoMaTorpadumu.

18. UM3mepenue cocraBa rasos.

19. MUsmepenue ypoBHs. AkycTudeckue (yabTpa3ByKOBBIE) YPOBHEMEDHI.

20. Usmepenue ypoBHs. ['uapocraTudeckre Mo THOMEPHI.

21. Usmepenue ypoBHs. ['uapocTaTudeckue ypoBHEMEDHI.

22. U3mepenue ypoBHs. [lomiaBkoBbIe TUIOTHOMEPHI.

23. Usmepenue ypoBHs. [lomiaBkoBbie ypOBHEMEPHI.

24. U3mepenue ypoBHs. Paguon30TonHbie MIIOTHOMEPHI.

25. Usmepenue ypoBHs. Paguon3otonHbie ypoBHEMEPHI.

26. U3mepenue ypoBHs. DIEKTPUUECKUE YPOBHEMEPHI.

27. W3meputenbHble mpeoOpazoBaTend U NPUOOPHI Ui U3MEPEHHUS JIaBJICHHUSL.
JleopMarimoHHbIE MAHOMETPBI.

28. UsmeputenbHble TpeoOpazoBaTend U NPUOOPHI Ui HU3MEPEHHUS JIaBJICHHSL.
KunkocTHbIe MAHOMETPBI.

29. UsmeputenbHble TpeoOpazoBaredy H MOPUOOPBHl Ui HM3MEPEHHs JaBJICHUA.
DNEeKTpUYECKUE MAHOMETPHI.

30. MUsmeputenbHble mTpeoOpazoBaTeld M MPUOOPHI I HM3MEPEHUS TeMIEpPaTyphl.
TepMoMeTpbI COTPOTUBIICHUS.

31. MUsmeputenbHble mTpeoOpazoBaTeld M MPUOOPHI I HM3MEPEHHUS TeMIEpPaTyphl.
TepMoMeTphl paciiupeHusl.

32. U3meputenbHble TpeoOpazoBaTeNd W NPHOOPHI Ui H3MEPEHHUS TEMIEPaTypHI.
TepmoaneKkTpuyecKrue TepMOMETPBI.

33. UsmeputenbHble TpeoOpazoBaTend W MPUOOPHI Ui HM3MEPEHHUS TeMIEpPaTyphl.
MaHoMeTpu4ecKrue TEPMOMETPHI.

34. Kanans! usamepenus u ynpasinenust B ATIIIL. [Tpumepsr.

35. Kackannas cxemMa aBTOMaTH3allMU MpoIiecca PeKTHPUKAITTT

36. OCHOBHBIE IIEMEHTHI CPEJICTB U3MEPEHUH.

37. PerynupoBaHue mapaMeTpaMH COCTaBa U KayecTBa

38. PerynupoBaHue MOBEPXHOCTHBIX TETNIOOOMEHHHUKOB.
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39. PerynupoBaHHe NOBEPXHOCTHBIX TEINIOOOMEHHUKOB OaiimacupoBaHUEM.
40. PerynupoBaHH€ MOBEPXHOCTHBIX TEIUIOOOMEHHUKOB 110 PAaCXO.y.

41. PerynupoBaHHE MOBEPXHOCTHBIX TEIUIOOOMEHHHUKOB TI0 PacXo/1y KOHACHCATA.
42. PerynupoBaHHE CMEIIUBAHHEM.

43. PerynupoBaHHE TEIUIOOOMEHHUKOB CMEIICHUSI.

44. CpaBHUTEIBHBIN aHAINU3 IPUMEHUMOCTHU PETYIISTOPOB.

45.  CTpyKTypHBIE€ CXEMbl KOMOMHUPOBAHHOTO YIIPABJICHUS CMELICHUEM.
46. Crpyxkrypabie cxembl CAP ocHOBHBIX 00bekTOB ynpasienus HI'O.

47. (Cxema peryiupoBaHHs COCTaBa JUCTUILIATA.

48. TaOnuuel mapaMeTpoB cOOpa TaHHBIX U YIIPABJICHUH.

49. Tpexmo3uIMOHHOE PEryIupoBaHHE.

50. VYmpaBiieHne HacOCaMU CKBaXKHH.

51. VYmpaBieHue KOMIPECCOPHOU CTaHIMEN ra30nepeKayKy.

52. YmupapiieHue HaCOCHOW CTaHIUEH He(TemepeKavKy.

Ipumeuanus: B npusedennvle KOHMPObHbIE BONPOCHI MO2YN ObIMb GHECEHbL HEKOMOPblEe
U3MEeHeHUsl, NPU YCIO08UU, YMO OHU He OYOYM NPOMUBOPEUUNb COOEPIHCAHUIO OUCYUNTUHBL.

8 Cucrema olleHUBaHNS NJAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

®DopMa KOHTPOJIA 3a onny padoty Bcero
Munum. Makec.
0aJ1110B 0aJ1110B
Texymuil KOHTPOJIb:
Nn0020MOBKA K TeKYUOHHBIM 3AHAMUIM 0,5 6anna 5 6ann 20 6annoe
BbINOIHEHUE U 3AUUmMa NPAKMULecKux pabom 0,5 bann 4 banna 24 b6annos
npomedcymounas ammecmayusi (mecmuposanue ¢ | 0,5 banna 8 bannoe | 8 bannos
cobecedosanuem no umMozam mecma)
Wrorosag arrecranus 1 bann 48 48 6annoe
HToro 3a cemecTp (3a4eT Mo JUCIUIINHE) 52 100 100 6annos

9 YyeOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00eceyeHne JUCIUTIMHBI

9.1 OcHoBHas JIUTEpPaTypa

1. IIpaxoBa M.IO. OcHOBBI = aBTOMAaTH3allM¥  TMPOW3BOJICTBEHHBIX  IPOIECCOB
Hedrerazoporo mnpousBojacTBa: Kype neknuit.— Yda: Uzn-so YI'HTY, 2010. — 256 c. —
5446806581 — Pexxum nocryna: http://www.twirpx.com/file/1778576.

2. Cxuptnagze A.I'. ABTomaTu3anus TEXHOJOTHYECKHX IPOLECCOB M TMPOU3BOJICTB
[DnexkTponHblii pecypc]: yuebnux/A.I'. Cxuptnamze, A.B. demoroB, B.I. Xomuenko. —
DneKTpoH.TeKCTOBbIe naHHble. — CapartoB: By3oBckoe oOpazoBanue, 2015. — 459 ¢. — 2227-
8397. — Pexxum pocryma: http://www.iprbookshop.ru/37830.html.

3. XpamenkoB B.I'. OcHOBBI opraHH3aIuy 1 MJIAHUPOBAHUS MPOU3BOJICTBEHHBIX paboOT Ha
OypoBOil. ABTOMaTH3alMs MPOU3BOACTBEHHBIX MPOLIECCOB [DIEKTPOHHBIM pecypc] : yueOHoe
nocobue ans CIIO / B.I. XpameHkoB. — OJEKTPOH.TEKCTOBble JaHHble. — (CapaToBs:
[Ipodobpazosanue, 2017. — 342 c. — 978-5-4488-0024-5. — Pexum pgocryna:
http://www.iprbookshop.ru/66395.html.

9.2 JlonoTHUTEIBHAS JIUTEPATYPA

1. WUcaxosuu P.4., Jlorunos B.U., [Tonaasko B.E. ABToMaTH3amus NPOU3BOJICTBEHHBIX
IpoIieccoB HEPTSIHOM U ra30BOM NMPOMBIIIEHHOCTH. Y4eOHUK 17151 By30B. M., Henpa, 1983, 424
c. — Pexxum nmocryna: http://www.geokniga.org/bookfiles/geokniga-avtomatizaciya.pdf.

2. Amunpees E.b., Kmounukos A.W. u ip. ABTOMaTH3a1is TEXHOJIOTMYECKUX ITPOIIECCOB
N00BIYM M TOATOTOBKM He(TH M raza. YuebHoe mocobue ans By3oB — M.: OOO «Henpa-
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busznecuentp», 2008. - 399 c¢. ISBN 978-5-8365-0316-1. — Pexum pocryma:
http://www.twirpx.com/file/89834.

3. Toper C. M. ABTomMaTn3anus IPOU3BOJACTBEHHBIX MPOIIECCOB HEGTAHON U razoBOM
npoMbieHHocTy. Kype nexkuunid. Y.1 — Ilerponasnosck — Kamuarckuii: Kamuatl TV, 2003. —
121 c. — Pexxum nocryma: http://www.twirpx.com/file/208509.

4. OcHOBBl aBTOMATH3allMd TEXHOJIOTHMYECKHX IPOLECCOB: yd4eOHOE MOCOOMe I
cpennero nmpodeccuonansHoro oopazopanus / A. B. Illarun, B. U. Jlemkun, B. 0. Kononos, A.
b. KabanoBa. — Mocksa: U3nmatenbctBo FOpaiit, 2019. — 163 ¢. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-03848-4. — Texcrt: anexrponnsiit / bC FOpaiit [caiiT]. —
URL: https://www.biblio-online.ru/bcode/431607.

5. Poros, B. A. CpencTBa aBTOMaTH3allMHU M YIIPABJIECHHUS: yI€OHUK [T aKaJIeMHYECKOTO
OakanmaBpumata / B. A. Poros, A. JI. YymakoB. — 2-¢ wu3d., HUCOpP. U JOM. —
Mocksa:M3natensctBolOpaiit, 2019. — 352 ¢. — (bakanaBp.Akanemuueckuii kypc). — ISBN
978-5-534-09060-4. — Texcrt : anexrponnsiii // DBC IOpaiit [caiit]. — URL:https://www.biblio-
online.ru/bcode/434524.

6. Capuymmn, P. K. OCHOBBI aBTOMATHKM M aBTOMATH3alMsl MPOLECCOB: y4eOHOE
rmocodue s cpeaero npodeccnonabHOro oopazosanus / P. K. CapuymmH. — 2-¢ u3., ucrp.
u jgom. — MockBa : WznmarensctBo IOpaiit, 2019. — 146 c. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-08256-2. — Texct: anexrponHsiit / DbC FOpaiit [caiiT]. —
URL: https://www.biblio-online.ru/bcode/439037.

7. Xpamerkos, B. I'. ABToMaTu3anys yHOpaBIEHHS TEXHOJIOTMYECKMMH IIPOIIECCAMH
OypeHust HedTera3oBbIX CKBOKHUH: yU4eOHOE TTocoOre IS akajeMudeckoro OakanaBpuara / B. T
XpamenkoB. — Mocksa: M3garensctBo FOpaiit, 2019. — 415 c. — (YHuBepcurets Poccun). —
ISBN 978-5-534-00854-8. — Tekct: omekrponnsii // OBC IOpait [caiiT]. —
URL:https://www.biblio-online.ru/bcode/433830.

9.3 Ilepuoanueckue U3IaHUs

HaydHo-TexHu4ecKkuii )xypHall « ABTOMAaTH3aIUs, TeJIEMEXaHU3aIlHsl U CBSI3h B HEPTIHOM
MPOMBIIIEHHOCTHY. Pexxum pocrtyma:http://www.vniioeng.ru/inform/avtomatisation.

Omnnaitn-kypuan  «Cubupckas HedTh». Pekum  mocryma:https://www.gazprom-
neft.ru/press-center/sibneft-online.

Hayuyno-Ttexunueckuit KypHAII «"eonorus HetH u raza. Pexxum
noctyma:https://www.oilandgasgeology.ru.

Ananmutrueckuii xxypaan «Hedrerazosas Beprukans». Pesxum pocryma: http:/ngv.ru

Nudopmanronno-ananurnueckuii  OroyuieteHb«Bectnuk  TOK». Pexum  pocryma:
https://media.lawtek.ru/media/vestnik

HayuHo-TexHuueckuii U NpoU3BOACTBEHHBIN >XypHall «['a3oBast [IpOMBIIIIEHHOCTBY.
Pexxum moctyna: http://neftegas.info/gasindustry

Hayuno-TexHuueckuid ¥ mpoU3BOACTBEHHBIN kypHal «Hedrsnoe xozsiictBo». Pexum
nocrymna: http://www.oil-industry.ru

Hayuno-texaunueckuii xxypuan «Mup Hedrenpoaykros. Bectauk Hedrsaubix Kommanuiiy.
Pexxum moctyma: http://neftemir.ru

Kypuan «Hedgts Poccumy». Pexxum mpocryma: http://www.oilru.com

Kypuan «xonomuka u TOK ceromaust». Pexum mpoctyma: http://www.rusoil.ru

Kypnan «Oil & Gas Journal Russia». Pexxum noctyma: http://ogjrussia.com

HayuHno-texuuueckuii kypHan «['eomoruss Heptm U raza». Pexum jpocryna:
http://www.geoinform.ru

Ananutnuaeckuii xxypHan «Hedrts u Kanuram». Pexxum nocryna: http://www.oilcapital.ru

Kypnana Gasworld.ru. Pexxum nocryna: http://www.gasworld.ru

Henosoii xxypaan Neftegaz.RU.Pexxum nocryna: http://www.neftegaz.ru

NudopmanronHo-ananutuyeckuit xxypuan «Hedts, ra3 m OusHec». Pexxum nocryma:
http://ngb.gubkin.ru



http://www.twirpx.com/file/89834
http://www.twirpx.com/file/208509
https://www.biblio-online.ru/bcode/431607
https://www.biblio-online.ru/bcode/434524
https://www.biblio-online.ru/bcode/434524
https://www.biblio-online.ru/bcode/439037
https://www.biblio-online.ru/bcode/433830
https://www.gazprom-neft.ru/press-center/sibneft-online
https://www.gazprom-neft.ru/press-center/sibneft-online
https://www.oilandgasgeology.ru/
http://ngv.ru/
https://media.lawtek.ru/media/vestnik
http://neftegas.info/gasindustry
http://www.oil-industry.ru/
http://neftemir.ru/
http://www.oilru.com/
http://www.rusoil.ru/
http://ogjrussia.com/
http://www.geoinform.ru/
http://www.oilcapital.ru/
http://www.gasworld.ru/
http://www.neftegaz.ru/
http://ngb.gubkin.ru/

Hayuno-Texandeckuii xxypHan «Hedts. ['a3. HoBauumuy. Pexxum nocryna: http://neft-gaz-
novacii.ru/ru. Apxus sxypaanoB «Hedts. ['a3. HoBauumn» HaydHO-TeXHHYECKUH KypHa. Pexum
noctyna: http://neft-gaz-novacii.ru/ru/archive

DOneKkTpoHHBIM  Hay4yHbId kypHan «HedrerazoBoe gemo». Pexum  goctyma:
http://www.ogbus.ru

Kypuan «Hedtb u raz EBpazusi». Pexxum nocryna: https://www.oilandgaseurasia.com/ru.
Apxus xypHana«Hedtp u ras EBpasusa» Pexum
noctymna:https://www.oilandgaseurasia.com/ru/oge_pdf_archive

Kypnan «bypenune u HeTh».Pesxum nocryna: http://burneft.ru/archive/issues

Kypnan «Hedrerazossie Texnosnorumny». Pexxum nocryma: http://ogt.promzone.ru

Hayuno-texanueckuii xypHan «TexHomorunm HedTH u Taza». Pexum jgocryma:
http://www.nitu.ru

Kypunan «Mmxenepnas I[Ipaktuka». Pexxum nocryna: http://glavteh.ru/mag

Kypnan «Teppuropus HE®TEI'A3». Pexnm JOCTyIa:
http://www.neftegas.info/neftegas.html

Kypnuan «Hedreceprucy. Pexxum nocryna: http://www.indpg.ru/oilfieldservice

OtpacneBoil mHpopMalMoHHO-TeXHUYECKHI >KypHan «Cdepa HedTh U ra3y». Pexum
noctyma: http://www.s-ng.ru/magazin/0

Hayuno-texuuueckuil xypHan «Okcrmo3unus HedpTs UM rasz». Pexum gocryma:
http://runeft.ru/archive

HayuHo-TexHu4eckuii U mpou3BOACTBEHHBIN «OKypHan HeTErazoBoro CTPOUTEITHCTBAY.
Pexxum mocryna: http://mag.npngs.ru

Kypuan «Hedreras Internationaly. Pexxum nocryma: http://neftegazint.ru/node/10

Kypunan «ROGTEC» Russian Oil & Gas Technologies.Pexxum  nocryma:
http://www.rogtecmagazine.com/about-us-russian.php

Kypnan «Hedreraszosas reomorusi. Teopuss u mpakTuka». Pexum gocryma:
http://www.ngtp.ru/jornal.html

9.4 IIlporpaMmmHoe obecrieueHne

1. Windows 10 Pro

2. WInRAR

3. Microsoft Office Professional Plus 2013
4. Microsoft Office Professional Plus 2016
5. Microsoft Visio Professional 2016

6. Visual Studio Professional 2015

7. Adobe Acrobat Pro DC

8. ABBYY FineReader 12

9. ABBYY PDF Transformer+

10.  ABBYY FlexiCapture 11

11.  IIporpammuoe obecneuenue «interTESSy»
12. CHpaBO‘IHO-HpaBOBa}I CUCTEMA «KOHCYJ’IBT&HTHJ’HOC», BCPCHUA «KOKCIICPT»
13.  TIO KasperskyEndpointSecurity

14.  «Antumnarunar.BY3» (unTepHer - Bepcus)
15.  «AHTUIIaruaT- UHTEPHET»

9.5 IIpodeccuonanbHbie 0a3bl JAHHBIX 1 MH(POPMALHOHHBIE CIIPABOYHBIE CHCTEMBbI
COBPEMEHHBIX HH(OPMAIHOHHBIX TEXHOJIOT Uil

1. CnpaBouHo-nipaBoBasi cuctema «Koncynprant [Tnrocy (http://www.consultant.ru);

2. DnektponHas oudmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru);

3. DnekTpoHHass OuOMMOTEeYHast cucreMa «YHUBEPCUTETCKas OWONMOTeKa OHIAH»
(https://biblioclub.ru);

4. DnextporHo-6noOMoTeunas cucrema BIBLIO-ONLINE.RU  (https://www.biblio-
online.ru);

5. Dnekrponno-oubmmoTeunas cuctemal PRBOOKS (http://www.iprbookshop.ru);
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6. Caiir Petrolibrary.ru. Kauru u craThbd TOCBSIICHBI T'€OJIOTHH, OYPEHUIO CKBaXKHH,
pa3paboTKe MECTOPOXKICHHH, TOOBIYEe M TPAHCTIOPTY HE(TH U Ta3a, TEXHOJIOTHSIM He(Tera3oBoi
OTpaciu.

7. OCHOBHBIM 3apyO€KHbIM HCTOYHUKOM HH(MOPMAIMH 10 KypCy SIBJISIOTCS CTaThH M
pecypesl  OOrmiectBa uHkeHepoB-HedTsHukoB (SPE) - https://www.spe.org/en/  (JPT,
Oilandgasfacilities u ap).

8. bubnumorexka https://www.onepetro.org/ (moctyr k OHOTHOTEKE CTYACHTOB U YWICHCTBO B
SPE 6ecmnatHoe).

9. becrutatHas OubinmoTeka TexHWYecKOW smtepaTypbl «HedTh u raz — uzbpaHHOEY.
Pexxum nocryma:http://nglib-free.ru.

10. Pecypc studmed.ru sBasieTcss OOMLIEIOCTYIHBIM Il BCEX IIOJb30BATECH. 31ech
HAXOJATCS KHUTH, CTaTbH, KOHCIIEKTHI JICKIIUH, METOIMYECKHE MMOCOOUS U yKa3aHHs U MHOTOE
Ipyroe, NOCBAIICHHbIE WHPOPMAIINH TT0 Pa3IMYHBIM pasjesiaM HedTera3oBoil oTpacim.

10 ObecneueHue o00pa30BaTeIbLHOr0 Mpouecca sl JUI ¢ OrPaHHYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI M HHBAJIU/I0B

VY4yeOHple UM y4eOHO-METOJIMYECKHE MaTepuanbl Uil CAMOCTOSTEIbHOM paboThI
oOyuaronuxcs U3 4Kciia MHBAJIUAOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3)
MIPEIOCTABISIIOTCS B pOopMax, aJaliTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPHUSTHUS
uH(popMaLnu:

JIns1 caenbIx ¥ CraboBUAAIINX:

- JeKuuu Oo(OPMIISIOTCS B BHJIE 3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C MOMOIIbIO
KOMITBIOTEpA CO CHEHATN3UPOBAHHBIM IPOTPAMMHBIM O00eCIIeUeHUEM

- THCbMEHHbIE 3aJjaHMsl BBIMOJHIIOTCS Ha KOMIBIOTEPE CO CHELHATU3UPOBAHHBIM
MIPOrPaMMHBIM 00€CTIeYeHUEM, UITU MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecreunBaeTCs MHIMBUIYAIbHOE paBHOMEpHOE ocBemenrne He Menee 300 Jrokc;

- 7S BBIMOJHEHMs 3a/laHusl MPU HEOOXOJMMOCTU TPEAOCTABISIETCS YBEJIWYUBAIOLIEE
YCTPOICTBO; BOBMOKHO TaKke MCIOIb30BaHHE COOCTBEHHBIX YBEIMUHUBAIOUINX YCTPOUCTB;

- MUCbMEHHBIE 33/1aHUsl 0(OPMIISIIOTCS YBEIMUEHHBIM HIPUPTOM;

- 3K3aMeH U 3a4€T MPOBOJIATCS B YCTHOU (DOpME MITH BBITIOJIHSIOTCS B MIUCbMEHHOM opme
Ha KOMIIBIOTEpE.

Jliig rnyxux v cnabociblanux:

- JeKuud Oo(OpMIIAIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTa, JIMOO MpeaoCTaBsieTcs
3BYKOYCHJIMBAIOIIAs allaparypa MHAUBUAYAIbHOTO TOJIb30BAHUS;

- MIUCbMEHHBIE 33/1aHUs BBITIOJIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU opme;

- DK3aMeH M 3a4€T MPOBOJATCS B MHCbMEHHOM (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
MpoBeJIeHUE B JOpME TECTUPOBAHUS.

Jljis 11 ¢ HapylIIeHUSIMA OTIOPHO-BUTATENILHOTO anmnapara:

- JeKuuu o(OPMIISIOTCS B BHJIE 3JCKTPOHHOTO JOKYMEHTa, AOCTYIHOTO C MOMOIIBIO
KOMITBIOTEpA CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUeHUEM

- THCbMEHHBIC 3aJaHMs BBIMOJHIIOTCS Ha KOMIIBIOTEPE CO CHEIHATU3UPOBAHHBIM
IIPOrpaMMHBIM 00ecCrIeueHUEM;

- 9K3aMEH M 3a4€T MPOBOJATCS B YCTHON ()OpMe MM BBITIOJIHSAIOTCS B MUCbMEHHON (opme
Ha KOMIIBIOTEPE.

ITpu HEOOXOIMMOCTH MPEAyCMaTPUBACTCS YBETUUEHUE BPEMEHH ISl HOATOTOBKU OTBETA.

IIpouenypa  mpoBeleHHUs  NPOMEXYTOUHOM  arrectamuu Ui OOydaroLIuXxcs
YCTAQHaBIIMBAeTCI C YY4€TOM UX HHIUBHUIYAJIbHBIX ICUXO(DU3MYECKUX OCOOCHHOCTEH.
IIpoMexyTouHas arrecTanusi MOXKET IPOBOAUTHCS B HECKOJIBKO ITAIlOB.

IIpu mpoBeneHUM MPOLEAYPbl OLEHUBAHUS PE3yIBTAaTOB OOYUYEHHUs MpPEAyCMaTpHUBAETCS
UCIOJb30BaHUE TEXHUYECKUX CPEICTB, HEOOXOOUMBIX B CBS3M C HMHIMBHIYAIbHBIMU
0COOEHHOCTSAMU 00yJarOIUXCs. DTU CPEICTBA MOTYT ObITh MPEAOCTABIECHB YHUBEPCUTETOM, UITH
MOTYT HCII0JIb30BaThCsl COOCTBEHHBIE TEXHUYECKHE CPEIICTBA.

[IpoBenenne mpolenypbl OICHUBAHHS  pPE3ylIbTaToB  OOydeHHUs  JIOMyCKaeTcst ¢
WCTOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOIOTHA.
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ObecnieunBaercs 10CTyN K MHOOPMAIMOHHBIM U OMOIHOTrpaduuecKuM pecypcam B CETH
WuTepHer mist kaxzaoro oOydaromierocss B (opmax, aZalnTHPOBAHHBIX K OrPAaHUYEHUSM HUX
3JI0POBBS U BOCTIPHUSTHUS HHPOPMAITUH:

JIy1s1 CIIeTIBIX M CIIA0OBHUISIIIMX:

- B [I€4aTHOW (hopMe yBETUUEHHBIM HIPUPTOM;

- B (hopMe 2IeKTPOHHOTO IOKYMEHTA;

- B hopme aynmodaiina.

JUist TIyXUX U C1a00 CIBIIAIINX:

- B meyaTHOU opme;

- B (hopMme 2IeKTPOHHOTO TIOKYMEHTA.

Jliist 00yqaromuxcsi ¢ HapyIeHUsIMH ONIOPHO-/IBUTaTEIbHOTO arnmapara:

- B meyaTHOU opme;

- B (hopMme 2IeKTPOHHOTO IOKYMEHTA;

- B popme ayanoaiina.

VYdeOHbIe ayAUTOPUH ISl BCEX BUIOB KOHTAKTHOW M CAMOCTOSATEBHOW pabOThI, HAyIHAS
O6u0nMoTEeKa W MHBbIE TIOMEUICHUS JUIsl 00y4eHMsI OCHAILEHBI ClielUalbHBIM 000pyJOBaHUEM U
Y4eOHBIMH MECTaMHU C TEXHUYECKUMHU CPEACTBAMHU O0YICHUSI:

JUISL TIYXUX W CJIa0OCITBIIAIINX:

- aBTOMAaTH3UPOBAHHBIM pPAa0OYMM MECTOM Ui JIIOJIH C HapylIeHHeM ciyXxa W
¢71a00 CIIBIIIIAIINX;

- aKYCTUYECKHI YCHUIIUTENb U KOJIOHKH,

Jlist 00yJaromuxcsi ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIHHOTO arapara:

- IepEeIBMKHBIMH, PETYIIMPYEMBIMHU 3proHOMUYeckuMu napramu CHU-1;

- KOMITBIOTEPHOM TEXHUKOW CO CHENUAIBHBIM ITPOTPAMMHBIM 00ECTICUCHHEM.

11 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

[IperoaBatens ODKEH HMMETh BO3MOXKHOCTH JIETKO YHPAaBIATH 00OpYyJOBaHUEM
ayJUTOPHUU, YTO TO3BOJHUT IPOBOAMTH JICKIMH, TMPAKTHYECKUE W JaO0OpaTOpHBIC 3aHSTHS,
MPE3CHTAINH, KOHPEPEHIIMH U APYrUe BUIBI AyTUTOPHON HArpy3KH OOYUYAIOMIMXCS B yIOOHOU U
JTOCTYITHOU JIJIsl HUX (hopMe C TPUMEHEHUEM COBPEMEHHBIX HHTEPAKTUBHBIX CPEJCTB O0yUCHHS, B
TOM 4YHCJIE C HCIOJh30BAaHUEM B TMpolecce OOyYeHUs BCeX KOPIOPATHBHBIX PECYpPCOB.
MynbTuMeMiiHas ayJAUTOpPHUSl TAaKKe JOJDKHA OBITh OCHAICHA JOCTYIIOM B CETh WHTEPHET.
KomnbroTepHoe 000pyI0BaHue JOHKHO HMETh COOTBETCTBYIONIEE JIUIICH3MOHHOE ITPOTPaMMHOE
obecrnieueHue.

Texnnyeckue cpeacTBa odecneyeHHs] AUCHUIUIMHBI JJIsl TPOBEAeHUsI ayAMTOPHbBIX
3aHATHH:

— WHTCPAaKTUBHAS JOCKAa C JIMIEH3UOHHBIM IPOTPAMMHBIM OOCCIICUCHHEM |
MYJIbTHMEHAIIPOCKTUPOM;

—  MapkepHas JI0CKa;

— ydeOHble MaTepHualibl (yueOHbIe (GUIbMBI, TPE3CHTAIUN);

—  aKycTUYecKas CHCTEeMa;

—  CpeicTBa ympaBlieHUs 000PyA0BaHHUEM.

MarepuajbHO-TeXHHYECKOe o0ecneyeHue TUCHUIINHBI IS JIMI ¢ OTPAHMYCHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIM/I0B

Aynuropus JUisl JIEKIMOHHBIX 3aHATUH, aylAUTOpUs JUIsl NPOBEACHUS MPAKTHYECKHX
3aHATUH U ayAUTOPUS JJIs1 CAMOCTOSITETILHON paboTHI.

OOyuaromuecss Y3 4YWCIAa JIMI C OTPAaHMYEHHBIMM BO3MOXKHOCTSMHU  37I0POBbS
oOecreynBarOTCsd MEYaTHHIMH U DJIEKTPOHHBIMU 00pa3zoBaTeNbHBIMU pecypcamu B (opmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUAM UX 30POBbS, a TAKKE TEXHUUYECKUMU CPEACTBAMU IEpeIadn
nH(pOpMaIUY U3 UMEIOLUXCS HeaaTHPOBAHHBIX PECYPCOB.

MarepuanbHO — TEXHMYECKOe oOecledeHre JOJDKHO OTBeYaTh HE TOJBKO OOIIHM
TpeOOBaHUAM, ONPEICICHHBIM B (peIepallbHOM IoCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe



BBICIIETO O00pa30BaHUS 10 HANPABICHUIO TOJTOTOBKM (CHEIMAIBHOCTH), HO U OCOOBIM
o0pa3oBaTeNbHBIM MOTPEOHOCTSAM KaXJOW KaTeropud OOydYalomMXCS C OrPaHWYCHHBIMU
BO3MOYHOCTSIMU 3JI0POBBSI U1 HHBAJIUIOB.

VY4eOHble ayAUTOPUU OCHAIIEHBI CIIEUATBHBIM 000PYI0BaHHEM U y4eOHBIMUA MECTaMU C
TEXHUYECKUMH CPEJCTBAMU OOYyUEHUS Ui OOYyUYaIOIIMXCS C Pa3IMYHbBIMK BHIaMHU OTPaHUYCHUIN
310poBbs (10 1 — 2 mecTa).

O6opynoBaHue crienUaIbHbIX Y4€OHBIX MECT IPEAIOIAraeT YBEIMUEHUE 30HbI HA OJHO
MECTO C Y4ETOM MObE3a U Pa3BOPOTA KPECIa-KOJIACKH, YBEIMUEHUS IUPHUHBI IPOX0JIa MEXKIY
psgaMu CTOJIOB. B cTranmapTHON ayiuTopuM MEpBbIE CTOJBI B PAy Y OKHAa U B CPEIHEM pSAyY
IPEeIyCMOTPEHBI Uil O0y4aeMbIX C HAapyHICHUSMH 3pEHHS W CIyXa, a s 00ydaemblX,
MIEpE/IBUTAIOIINXCS B Kpeciie- KOJSICKE, - BBIACJIEHbl 1 — 2 MepBbIX CTONA B PSy y ABEPHOTO
npoema. B crnenuanbHON ayauropum OOOPYAOBAHBI MECTa JUISI CaMOCTOSTEIBHOW pPabOoTHI,
KOHCYJbTAllMOHHON M WHAMBHUIYaJbHON pabOThl C MpenoJiaBaTeleM € COOTBETCTBYIOLIUM
TEXHUYECKUM 000pYyI0BAaHUEM [0 KaXKJAOMY BUAY HapyLUICHUH 3I0pOBbS C JOCTYIOM K JIOKATbHON
ceTH YHuBepcutera, IHTEepHETYy U 3JIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMAM.

B aynuTopusix, rae o0y4aroTcsi CTyI€HThI ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37J0POBbSI U
MHBAJU/bBI, TPETYCMOTPEHBI MecTa JUIsl OOy4JaroIIuXCs C y4e€TOM OTpaHMUYEHHH MX 3/10pOBBAL.
VYyeOHas ayauTopusi, B KOTOpOH OOy4aroTCsi CTYAEHTHI C HapyLIEHHEM ciiyXxa 00opyroBaHa
KOMITBIOTEPHOW  TEXHUKOH, ayIHOTEXHUKONW (aKyCTHUECKHH YCHJIUTENb U  KOJOHKH),
BUJICOTEXHUKON (MYJIbTUMEIUNUHBIN MPOEKTOp, TEJIEeBU30p), MYIbTUMEIUWHON CHUCTEMOM,
WHTEPAKTUBHON U CEHCOpHOM nockamu. OOydeHue JHI] ¢ HApPYIICHUSMHU CIyXa MperoJiaraet
WCIOJIb30BAHNE MYJIBTUMEAUMHBIX CPEACTB M JPYTUX TEXHUYECKHX CPEACTB JUIsl TpHueMa-
nepenayd yqyeOHOH MHPOpPMAIMM B JOCTYNMHBIX (POpPMax, KOMIUIEKTa 3JEKTPOAKyCTUYECKOTO U
3BYKOYCHJIMBAIOIIETO0 OOOpYyIOBaHUS € KOMOWHUPOBAHHBIMH JJIEMEHTAaMU TPOBOJIHBIX U
OECTPOBOIHBIX CHCTEM Ha 0a3e MPoGECCHOHAIBHBIX YCUITUTEIICH.

Jus  cnaGoBuAAIMX OOydaromMXCsl B JIKUMOHHBIX U Y4EOHBIX ayIJUTOPHUAX
IPEeJyCMOTPEHA BO3MOKHOCTh IMPOCMOTpa yJaleHHBIX OOBEKTOB (HampHUMep, TEKCTa Ha JOCKe
WIM crlaiijla Ha JKpaHe) NpU MOMOIIM BUACOYBEIMUYHUTENCH A yOAJEHHOIO IPOCMOTpA.
OOyueHue 1l ¢ HapyUIeHUAMHU 3pEHMs IPeoiaraeT UCIoIb30BaHue OpailIeBCKOro AUCIuIes U
OpailJIepOBCKOr0 NMPUHTEPA, 3JMEKTPOHHBIX JIyN, MpPOrpaMM HEBHU3YalbHOIO JOCTyHa K
uHGOpMalLKHY, NIPOrpaMM - CHUHTE3aTOPOB PEUYM U JPYTUX TEXHUUECKUX CPEICTB Ul Ipuema-
nepeaadr yaeOHol nH(opMaIuy B JOCTYIHBIX (hopMax.

Jlis 00ydarouxcsi ¢ HapyIIeHUsIMU OIOPHO-ABUIaTEIbHOIO annapaTa B JIGKLIMOHHBIX U
y4eOHBIX ayJUTOPUAX MIPEYCMOTPEHBI IIEPEIBUKHBIE, PETYINPYEMble 3PTOHOMUYECKUE TAPThI C
HCTOYHUKOM IUTAaHUA JJI UHAWBHUYalIbHBIX TEXHUYECKUX CPEACTB, CIEIUAIBHBIC KIABUATYPHI
(c yBeIMYEHHBIM Pa3MEpPOM KJIABMIII, CO CIIELUATBHON HAKIIAJAKON, OrpaHUYUBAIOILEH ClTydaiiHOe
Ha)KaTUE COCEJHUX KIIABUII, CEHCOpPHbIE, UCIOJb30BAHUE T'OJIOCOBOM KOMaH/bl); CIELUAIbHbIE
MBI  (JPKOMCTUKH, POJUIEPbI); BBIHOCHBIE KHOIKHM; YBEJIMYEHHbIE B pa3Mepax pYy4Ykd U
CIIELIMAJIbHBIE HAKJIAJKU K HHMM, IIO3BOJISIOIIME YAEPKMBAThb PyYKYy M MaHUITYyJIUPOBATH €I C
MUHUMAJIbHBIMU YCUJIMSIMM; YTSKENICHHbIE (C JIOMOJHUTENIBHBIM TPY30M) PYUYKH, CHUXKAIOLIUE
NpPOSIBICHUS TpeMopa MpH MHUCbME; YCTpoiicTBa oOMeHa rpadudeckoil uHbopmaruei,
CIelUaNbHOEe TMPOTrpaMMHOE oOecreueHre, MO3BOJISAIOIIEEe HCIHOJb30BaTh  COKpAIIEHUS,
JOMUCBIBAaTh CJIoBa M (pa3bl, MCXOJS U3 HAYaIbHBIX OYKB W TpamMMaTh4eckoil (opMmbl
IIPEIBIAYIIUX CIIOB.

[lepeuenb HE0OX0AUMOTO 0OOPYJOBAHUS:

—  TIEpCOHAJIbHBIE KOMIIBIOTEPHI € TOCTYNIOM B MIHTEpHET;

—  cHenuaigbHble YYeOHUKH, yueOHble TOCOOUS U IMAAKTUYECKUE MaTepUalbl HMEIOTCS
B 6ubnmuoteunoit cucreme IPRbooks (kpynuslif mpudT u ayauodaiiie);

—  MHOTO(YHKIIMOHAIBHBIM nHTepakTUBHBIN auctuieil Flipbox 3.0.65", UHD.



