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1 lean u 3aaa4u AUCHUILIHHBI

Henap AUCHUIUIMHBI — TPHOOPETEHUE CTyACHTaMU Oa30BBIX 3HAHUW TIO COCTaBy H
(yHKIUSM CHCTEM aBTOMATH3allMUd B HE(TEra3oBOil OTpaciu, NPUHLUIIAM MOCTPOCHUS CUCTEM
ABTOMATHYECKOTO KOHTPOJISI M PEryJIUPOBaHUsS, BUJAM U TPHHIUIAM PabOThl TEXHUYECKHX
CPEJICTB aBTOMATHU3AIIHH.

3Hanne ocobeHHOCTeW (PYHKIIMOHUPOBAHUS CHUCTEM aBTOMATUYECKOTO KOHTPOJS H
peryupoBaHus MO3BOJUT CHEIHAIMCTaAM IO TMOKa3aHUsIM MpPUOOPOB, a TaKkke OCOOEHHOCTAM
(YHKIIMOHUPOBAHUS CPEACTB U CHUCTEM aBTOMATH3AlMM OIICHUTh COCTOSHUE O0OpYyIOBaHUS B
MpoIIecce €ro HOPMAIBHOW DKCIUTyaTalliil U 00eCTIeunTh ero Oecriepeboiinyio u 6e3aBapuitHyI0
pabory.

3agaum IMCHUIIHHBI:

) dbopMupoBaHHE 3HAHUN TNPUHIUIOB pPabOThl M TEXHUYECKHX XapaKTEPUCTHUK
COBPCMCHHBIX TEXHUYCCKUX CPCACTB aBTOMATU3allUuU U YMGHI/Iﬁ C HUMH paGOTaTL;

) O03HAKOMJICHHE CTYJECHTOB C OCHOBHBIMHU IMPHUHIMIIAMH TOCTPOEHUS COBPEMEHHBIX
CHCTEM aBTOMATH3aIllMHM NPOIECCOB OYpEeHHUs, 3aKaHUYMBAHMUSA CKBAXKHH, MPOIECCOB pa3pabOTKU
MECTOPOKIACHH, MPOIIECCOB MOATOTOBKHU, TPAHCTIOPTUPOBKU U XpaHEHHs MPOIYKIIMH CKBaXKUH,
MIPOIIECCOB MEePepabOTKH YIIEBOJOPOIOB;

) MOJlyYeHUE HABBIKOB pELICHUS 3ajady [0 aHalu3y CUCTEM AaBTOMAaTHYECKOTO
peryiaupoBaHus IApaMETPOB TEXHOJIOTUYECKOTO MPOLIECCa;

) MPUMEHEHUE TIOJIYYEHHbIX 3HAHWH, HABBIKOB W YMEHUW B TMOCIEAYIOUIEH
poecCUOHATBHON EATEIbHOCTH.

2 MecTO IMCHUILTHHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

HucuunnuHaa «OCHOBBI aBTOMAaTH3allMM TEXHOJOTMYECKUX IPOLECCOB B HedTerazoBoM
POU3BOJICTBE» OTHOCHTCA K oOs3aTenbHONM yactu Onmoka bl «Jlucuumimueel (MOZYIIH )»
y4eOHOro IJIaHa U BJSETCS 005A3aTeIbHON /I U3YUEeHHUS.

[TpepexBU3NTHl TUCHMIIMHBI (MOIYJIs): O6a3upyercsi Ha TUCHMIUIMHAX y4eOHOro IuiaHa
MOATOTOBKM  0akanaBpoB, MPEAIIECTBYIONIMX YKa3zaHHOW JucuuiuinHe: «MaTtemaTtukay,
«®usukay, «Xumus», «Marepuanoenenue», «HaueprarenpHas reomeTpus», «OCHOBBI
HedTerazoBoro nena», « TeXHOI0rusl KOHCTPYKLIMOHHBIX MaTepHAIOBY», « DIEKTPOOOOPY0BaHNE
HedTerazoBoi oTpaciny», «OCHOBBI pabOTOCIIOCOOHOCTH TEXHUUYECKUX CUCTEM» U JIp.

[TocTpexkBU3UTHI AUCUUILUIMHBL: SBJISETCS 0a30il UIsl M3y4YeHHs] U OCBOEHUS IUCLUIUIMH
«IIpoexktupoBanue razoHe(TenpoBoJoB M TrasoHedTexpaHmwnny, «HedrerazonpomsicioBoe
o0opynoBaHue», «OKCIUTyaTalusi HEe(PTSIHBIX U Ta30BbIX CKBaXuH», «TexHomorus u
o0opyoBaHue TepepabOTKU HePTH U raza», HEOOXoIuMa sl UTOTOBOI'O I'OCYJIAapCTBEHHOI'O
9K3aMeHa U HanmucaHus 0aKaJaBpCKOi paboThlI.

3(I)Ole/l YEMbBIC KOMIICTCHIIMU 1 MHIAUKATOPLI UX JOCTHXKCHUA 110 JTUCHUIIJINHE

Koanl Conepxanue Koa n HaumeHOBaHUe MHAUKATOPA
KOMIIETEeHIIUH KOMIIeTeH Ui JAOCTHKEHHs] KOMIIeTeHIINU
OIIK-6 Crniocoben npuaumMats | OIIK-6.1. HCIIOJIb3YET IIPUHIIMIIBI
00OCHOBaHHbBIE MHPOPMANUOHHO-KOMMYHUKAIUOHHBIX
TEXHUYECKHUE PEIIEHHUsI B | TEXHOJIOTHH u OCHOBHBIE TpeGoBaHUs
npo¢eCcCHOHATBHON nH()OpMAITMOHHOM 0€30MMacHOCTH
nestenbHOCTH, BbBIOMpaTh | OIIK-6.2.  pemaer  cTaHmapTHble — 3a1adu
¢ exTuBHBIC U | mpodeCCHOHANBHOM JEATETLHOCTH Ha OCHOBE
Oe3omacHble TEXHHYECKHE | HH(OPMAIIMOHHON " o6ubnuorpaduyeckont
CpeACTBa U TEXHOJIOTUU KyJbTYyppl C  HIPUMEHEHHEM  COBPEMEHHBIX
TEXHOJIOTUI M TpeOoBaHUI HH(POPMAIIMOHHON
0e3011acHOCTH
OIIK-6.3.  BmageeT  HaBbIKAMM  pEIICHUS
CTaHJAPTHBIX 3aja4 po¢eCCHOHATILHON




NEATCIIBHOCTH  Ha  OCHOBE  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJIIOTUA H C y4YETOM
TpeboBaHMI HHOOPMAITMOHHON OE30ITaCHOCTH

4 CTpyKTYypa U Cco/iepKaHMue M CUUILTHHbI
4.1 CTpyKTypa IMCUMILINHBI

OOmass TpyAOEMKOCTh JUCHUIUITMHBI COCTaBisieT 3 3aderHbie  equHUIBl (108
aKaJeMUYECKHIX YacoB).

TpynoeMkocTs, akan.

Bun pabotet 4acoB
5 Cemectp BCEro
O0masi TPYA0€eMKOCTh 108 108
KonTakTHasi padora: 58 58
Jlexun 18 18
[IpakTHyecKue 3aHsATHS 36 36
KonTaktHas pabota B mepuoa teoperudeckoro oOydenus (KontTO) 4 4

MPOBEJICHUE TEKYIIUX KOHCYJIbTAIMHA TI0 MOATOTOBKE K MPAKTUICCKUM
paboram, MPC

CamocTosiTeJibHasi padoTa: 50 50

CaMOIOATOTOBKAa  (TpopaboTka ¥ TIOBTOPEHHE  JIGKIIMOHHOTO
MaTepHaia ¥ MaTepraja yaeOHHKOB M yaeOHbBIX tocoouii, ' OCToB)

U3y4EHHE OTHCJIBHBIX TEM  pa3/leioB  (HAmpuUMep: CUCTEMBbI
aBTOMATUYECKOTO  YIpPaBJICHUS  JUHAMUYECKUMH  OOBEKTaMH
aBTOMAaTH3allMM; OpoOJIEeMbl  aBTOMATUYECKOTO  PEryJIMpPOBAHUS
rapaMeTrpamMu  TEXHOJOTMYECKMX  YCTAHOBOK;  MaTeMaTH4YECKOe
OIMCaHME pPe3epByapa C KHUJIKOCTbIO; OCOOCHHOCTH aBTOMAaTH3allUU
ABTOHOMHBIX JHEPrOyCTAHOBOK; aJITOPUTMbl CTAHLUMUHU YIPABICHUS
ACMHXPOHHBIM JIBUraTeJIEM IIOIPYKHOI'O HAacoca u Jip.)

IMOAr0OTOBKA K IMPAKTHYCCKHM 3aHATHAM

U3y4YEHHE KaTajoroB O0O0OpYJIOBaHMsS, KOHTPOJIbHO-U3MEPHUTEIbHBIX
npuOOpOB M CPEACTB aBTOMATHKM MO HPHUBEIECHHBIM I10Ka3aTessiM
TEXHOJIOTUYECKOTO Tporecca i paboThl N0 HHIAMBHIYaJIbHOMY
3aJIaHHIO JIJI1 UTOTOBOM aTTECTaluu

IOAT0OTOBKA K HpOMCXCYTOHHOﬁ aTTeCTalnun

pabora ¢ rioccapueM

4.2 Pacnpenesnenre BUI0B padoThl U MX TPYAOEMKOCTH MO pa3fejiaM JAUCHUIIITHHBI
(MoayJin)

Ne Pasnen nucouniinHbl/ TEMBI Buapl yueGHoi DopMBI TEKYILETO
/T paboTHI (B Yacax) KOHTPOJIA
KOHTaKTHas YCIIEBAEMOCTH,
TR <
s | 5 = un
ClE|lm| E|R
HlIE|M| O
1 Pa3znen 1. OcHOBBI aBTOMaTU3aLUN 514181110 TECTUPOBAHUE
MapamMeTpOB TEXHOJOTUYECKUX
MPOIIECCOB M MPOM3BOJICTB
2 Paznen 2. ABromaTu3anus THIOBBIX 514 (101 |15 TECTUPOBAHUE
TEXHOJIOTHYECKHUX MPOIECCOB




3 Pazgen 3. CucteMbl aBTOMATH3AIMNA 5 4 10| 1 15 TECTUPOBAHUE
COOPY>KEHHMS U DKCINTYaTallui CKBAKUH

4 Pa3nen 4. ABTomaTu3anus 5 6 8 1 10 TECTUPOBAHUE
IPOMBICIIOBOTO cOOpa, MOATOTOBKH H
TPaHCIOPTA NPOAYKIHH CKBAKUH

6 Hroro: 18 [ 36 | 4 50 | 3auér

4.3 Conep:xanue pa3ieioB AUCHUNTHHBI

Pasgen 1.0cHOBBI aBTOMATH3allUM NApPaMeTPOB TEXHOJOIMYECKHX IPOLECCOB U
NPOU3BO/JCTB.

3amaun u cogepkanue kypca ATIII B nedrerazopoii orpaciau. Ocodennoctu ATIIII Ha
npeanpusITusx HedrerazoBoit orpaciau. OObEKTH aBTOMATHU3AIMH B HEPTETa30BOM OTpACIU U HX
napaMeTphbl, MOJUIeXallue aBToMarhudeckomy ympasieHuto. Crpyktypel cuctem ATIIIL
CucreMbl aBTOMATHYECKOTO YIPABICHUS JIWHAMUYECKUMH OOBEKTaMHU AaBTOMATH3AIIUU.
[IpoGieMbl aBTOMAaTHYECKOTO PETYIMPOBAHUSI TApaMETPaMU TEXHOJIIOTUYECKUX YCTAaHOBOK.

Pa3znen 2. ABTOMaTH3alusl THIIOBBIX TEXHOJOTHYeCKHUX MPOLECCOB.

PerynmupoBanue pacxona, cooTHomeHus pacxona. [lepematounas ¢yHKIus OOBEKTa
YIpaBJICHUS pacxooM. MaremaTHueckoe ONUCaHue pe3epByapa C KUIKOCThIO. PerynnpoBanue
ypoBHs. Ilepenarounas ¢yHKIusS 0ObEKTa yHpaBlieHUS YpPOBHEM. PerynupoBaHue HaBiIECHUS.
[lepenarounass ¢yHKIUS O0BEKTa yHpaBleHUs daBlieHUEM. PerynupoBaHue TemIepaTyphl.
[lepenatounas ¢yHkuus oObeKTa ymOpaBjieHHs Temrepatypod. PerymmpoBanume pH.
[Tepenarounas ¢pyukuus oobekra ynpasnenus: pH Bonbl. PerynupoBanue napameTpoB cocTaBa u
kadectBa. llepematounas ¢GyHKIHS OOBEKTa YHPABICHUS COCTABOM JHEPTOHOCTHUTEIIS.
ABTOMaTH3aIMsl TPOIECCOB TMEepeMeIIeHnus >KUAKOCTe u ra3oB. llepemaTounas ¢GyHKIus
o0BbeKTa ynpasiieHUus: TpyOOonpoBoaoM. ABTOMATH3alMs CEeMapauyl U OYUCTKH HEOJHOPOIHBIX
COCTaBOB. ABTOMAaTH3aIlMs TEIUOBBIX MporieccoB. [lepenarounas GyHkuns o6beKkTa ynpaBieHus
TETUIOOOMEHHBIM TIPOIIECCOM. ABTOMAaTH3alMs Mpolecca peKTU(PUKAIUH. ABTOMATH3AIHSA
nporecca abcopOuu. ABTOMaTH3alUsl TpoIlecca BBIMApUBaHUSA. ABTOMAaTH3allks Mpolecca
SKCTpaKIUU. ABTOMAaTU3alUs IPOLECCca CYIIKH.

Pa3nen 3. CucreMbl aBTOMAaTH3AIMU COOPYKEHHUA M IKCILIYaTAMU CKBAKUH

ABTOMaTH3aIMsl IPOLIECCOB CTPOUTENIBCTBA CKBaXXUH. KoMIUIEKCHl —ympaBiieHus,
U3MEpPEHHUs] U PETUCTpallUd TapaMeTpoB OypeHHus ckBaxuH. OCOOEHHOCTH CYIIECTBYIOIIMX
WHKJIMHOMETPUYECKUX  CHUCTEM  HABUTallkd  CKBWKHMH  C  DJJEKTPOMAarHUTHbIM U
THAPOAKYCTUYECKUM KaHanmamMu nepenadn  uHpopMmanuu. OcoOeHHOCTH aBTOMaTH3alUU
ABTOHOMHBIX JHEpPrOyCTAaHOBOK. ABTOMAaTH3allMs IPOLECCOB OJKCIUIyaTallud  CKBaXKHH.
ABTOMaTH3aIUsl CKBaXXUH, OOOPYJOBAHHBIX JJIEKTPONOTPYKHBIMU HAacocaMu. AJITOPUTMBI
CTaHLMM YNPaBJICHUS aCUHXPOHHBIM JIBUraTelIeM NOrpyHoro Hacoca. Hacrpolika pexumMoB
paboThl CTAaHIMM YMPABICHUS MOTPYKHBIM HACOCOM C HCIOJb30BAaHHMEM BCTPOCHHBIX B HACOC
naT4ukoB. CaMOCTOATEIbHBIN 3aITyCK CKBaYKUH MOCJIE aBApUHHBIX OCTAaHOBOK.

Paznen 4. ABromaTm3aumsi NMPOMBICJIOBOrO c0opa, MOATOTOBKM W TPAHCIOPTA
NPOAYKIIUM CKBAKUH

ABTOMaTH3aIUs JOOBIYU U TMPOMBICIOBON MOATOTOBKH HE(PTH M raza. ABTOMaTHUYECKOE
yIOpaBi€HUE  MPOU3BOAMTEIBHOCTBIO  MpOMbICHA.  TelemMexaHu3alus  TEXHOJIOTMYECKHX
IpOIECCOB MOObIUM HEPTH U Ta3a. ArperarHas CcuUCTeMa TeJIeMEXaHUKU. Y CTPOMCTBO
KOHTPOJIMPYEMBIX TyHKTOB ynpaBieHus. Tenensmeperue nedura HeTsiHbIX ckBaxuH. CUCTEMBbI
TEIEeMEXaHUKW  JUIsi ~ TEXHOJNOTHYECKUX  OOBEKTOB  Tra3of00BIBAIOIIMUX  MPEIINPUSITHH.
ABTOMAaTH3UPOBAHHBIE TPYINIOBBIE 3aMEPHBIC YCTAHOBKHU, UX YCTPOMCTBO U MPUHIUI PAOOTHI.
TexHomornueckas cxema 3amepa JeOHTa CKBaXMH. ABTOMAaTH3alUsl JOXKHUMHBIX HACOCHBIX
CTaHIMH. ABTOMaTnyeckoe perynupoanue npousBoautenbHocty JJHC. KonTpons 3a ypoBHEM
KUAKOCTH B  Oy(epHBIX €MKOCTSX, BKJIIOUEHHE pabouyux U PE3EpBHBIX HACOCOB.
ABtomatmnueckas 3ammra JJHC npu aBapuitHBIX ypOBHSX HE(TH, MOBBHIIICHUS IABICHUS U Jp.
ABTOMAaTH3UPOBAaHHBIE CENApALIOHHBIE YCTAHOBKH. ABTOMAaTHYECKOE PETYIMPOBAHHE YPOBHS



HeTH B cemaparopax, peryJMpoBaHUE IaBJICHUS B Ta30BOH JHHUU. PerysisTopbl ypoBHS WU
JABJICHUS TPSMOTO JCUCTBUSA. ABTOMATH3UPOBAHHBIC OJIOYHBIE YCTAHOBKU MOATOTOBKH HE(TH.
Cucrema aBTOMaTHUKM OE30MACHOCTH IOJOTPEBa ra3oHE(TSHOW cMecH B TPyOYaThIX Teyax.
ABTOMaTHYECKOE U3MEPEHUE MacChl TOBapHOU HedTH. ABTOMAaTH3aNUs He(TernepeKaurnBarONIIX
HACOCHBIX CTaHIWH. TeXHOJIOTHYECKasi cXeMa W aBapuiHasl 3alliTa arperaToB Npu HApyIICHUN
TEXHOJIOTHYECKHUX PETIAMEHTOB. ABTOMAaTU3HPOBAHHBIE OJIOUHBIE KYCTOBBIC HACOCHBIE CTAHIIHH.
BioKk aBTOMAaTHYECKOTO YIpaBJICHUS, 3allUTHl M KOHTPOJS IMapaMeTPOB TEXHOJIOTHYECKOTO
000pyI0BaHUsI HACOCHBIX OJIOKOB. BBIOOp pekrma paboThl 000pYI0BaHMS HACOCHOW CTAHIIWHU,
yUeT 3aKa4nBaeMOro areHTa.

4.4 Tembl 4 IUVIAHBI MPAKTHYECKHUX 3aAHATHH

3ansatne 1. Tema «PaccmMoTpeHHe NPOEKTOB O00YCTPOMCTBA MECTOPOXKIACHUN U
BbLIeJICHUS] OCHOBHBIX TEXHOJIOTMYECKHUX MPOLECCOB.

3apanue. PaccMoTpeTs MPOEKT 00yCTPOMCTBA OAHOTO M3 MPUBEICHHBIX MECTOPOKICHHI
(Onontunckoro, IunbryH-AcToxckoro, ApkyrtyH-Jlaruackoro, YaiiBuHckoro, JlyHckoro,
Kupunckoro, Jlebenunckoro, Ixuo-JIyroBckoro, Bocrouno-JIyroBckoro, MOHTHHCKOTO,
JlaruHCKOrO M JAp.)U BBIAEIUTH OCHOBHBIE TEXHOJOTMYECKHE IPOLECCHl, NPOUCXOASIINE B
JTAHHBII MOMEHT Ha BBIOpAaHHOM MECTOPOXKIeHUU (OypeHHe, IKCILTyaTamus CKBa)XXUH, cCOOp
MPOAYKIIHMH, TOArOTOBKA MPOAYKIIUHU, TPAHCIIOPT K MECTY MOJTOTOBKH U T.[1.)

Yka3aHus 110 BbIIIOJHEHHUIO 32 JaHHU:

Onucanve  TEXHOJIOTMYECKOTO  IIpoLecca  CIEAyeT BECTH B OIPEAEICHHON
NOCJIEI0BATEIbHOCTH.

Ipumep. CoctaB 00bEKTa aBTOMATU3AIMK: B COCTaB YCTAHOBKH INPEABAPUTEIHLHOTIO
copoca Bozsl (YIICB) cxoauT ciemyroiee TEXHOIOTUYECKOr0 000py10BaHHE:

) 6110k no3upoBku peareHToB bJIP-1/1,2;

HedTerazosblii cenapatop C-1;
orcrorHukK O-1;
ycTaHoBKa TpyOHast HakionHast Y CTH;
ra3oBslii cenaparop I'C;
pesepByapsl HepTu P-1, P-2;
Hacochl BHemHel nepekauku Hedru H-1/1...3;
U T.JI. COTJIACHO NMPUBEACHHON CXEME.
Onucanue TeXHOJIOTHYECKOro Mpoliecca MPeIBAPUTEILHOr0 cOpoca BOJIBL:

) MPOJYKIUS CKBAXHH C KYCTOBBIX IUIOLIAJIOK MO TPyOOINpOBOJaM IOCTYIaeT Ha
y3€11 NOAKIIOUEHNUS;

) y3e1 MOJKJIIOUEHUS IMpeACTaBisieT co00l KOMIEKTOp C Bpe3KaMH MOJBOASIINX
TpyOonpoBooB. [lofaua B MOTOK ChIpOW HEPTH NEIMYJIBraTopa OCYIIECTBIISETCS M3 OJIOKOB
no3upoBku peareatoB bJIP-1/1,2;

) OT y37la MOJKIIOYEHHUS YCpEIHEHHas He(dTerasoBas CMeCh Yepe3 3aJBHKKY
noctynaet B HeTeras3osblii cenaparop C-1, nmpenHa3HaueHHbIN U1 cenapauuu HedTu U copoca
rasa 1 T.1.

3ansaTue 2. Tema «Cnoco0b1 KOHTPOJISA NAPAMETPOB TEXHOJIOTHYECKHX NPOLECCOB).

3aganue 1.PaccMoTpeTh HECKOJBKO HM3MEpPUTENIbHBIX IMpeoOpa3oBareneil U MmpudOpoB,
KOTOpbIE MOJYyYalOT HM3MEPHUTEIbHYI0 HH(POPMALUI0 O TakuX (U3NYECKUX BEIUYMHAX, Kak
TeMIeparypa, AaBiieHHE (M30BITOYHOE, BAKyyMMETPHUYECKOE, Ieperaj] JaBICHHS), PacXoa H
Macca BeIleCTBa, yPOBEHb.

3aganue 2.PaccMoTpeTh HECKOJBKO HM3MEpPUTENbHBIX IpeoOpa3oBareneil u mpudoOpos,
KOTOpbIE TIOIYy4aloT M3MEPHUTEIbHYI0 HH(GOpPMAIMIO O COCTaBE M CBOMCTBAaX BEIIECTB:
IIJIOTHOCTH, BA3KOCTHU, COACPIKAHUHN BCIICCTB, PACTBOPCHHEBIX B JKUJAKOCTH.

3ananme 3.PaccMOTpeTh HECKOJIBKO HM3MEPHUTENbHBIX NpeoOpa3zoBareneil U NmpuOOpoB,
KOTOpBIE TOIYyYaloT HM3MEPHUTENBHYI0 HMH()OPMAIMIO O BJIAXKHOCTH BEIIECTB, COCTaBE Ta30B,



COCTaBe KHUJAKOCTEH, CTETIEHU 3arps3HEHHs )KUKOCTEH U Ta30B.

Yka3zaHus 110 BbIIOJTHECHUIO 3aJaHUM:

1. Ins paccmoTpenuss BwIOMparoTcs 3 wiam Oosnee TpuOOPOB WM H3MEPHUTEIBHBIX
npeoOpa3oBatesiel, KOTOpbIE MOTYT TPOU3BOAMTH KOHTPOJb IapaMeTpoB B BBIOPAaHHOM
TEXHOJIOTHMYeCKOM mporecce. [IpuBoasTcs mNpUHIUNHAIBHBIE CXEMbl OPUOOPOB WU
npeoOpaszoBaTeneid, ¢ MOSCHEHWEM JJIEMEHTOB, BXOJSIINX B WX COCTaB, M OINHKCAaHUE Mpoliecca
n3Mepenust (paboter). Jlamee mponu3BoAUTCS CpaBHEHHE IPHUOOPOB MO PA3IMYHBIM MTOKA3aTEISIM:
MOrpCIHOCTh, AWAIAa30Hbl U3MCPCHUS, YCIIOBUSA NPUMCHCHUA U OrpaHUYCHUSA B IMPUMCHCHUHN
(ecnmu TakoBBIE UMEIOTCS), MOOMIIBHOCTh, TPeOOBaHUS M0 MECTY yCTaHOBKM W T.I. Ha ocHoBe
CpaBHCHHSA IMTPOU3BOAUTCA BBIBOU.

3ansaTue 3. Tema «PeryiupoBaHue TeXHOJOTHYeCKOI0 MPOLECCay.

3ananue. BriOparh TexHONOrMYecKuid mporecc (0OBEKT aBTOMATHU3AIlMH), TPUBECTH
NPUHIUINAIBHYIO CXEMY IIpoliecca C ONHMCAHWEM BXOJAIUMX B Hero »siemeHToB. Ilo
NPUBEIEHHON CcXeMe OmucaTh BECh MPOILECC YMNPABICHUS TEXHOJIOTUYECKUM IMPOIECCOM
(0OBEKTOM aBTOMATH3AIIIH )

Ipumep. XuMuueckuid peakTOp MNPEACTaBICHHbIM Ha pucynke 1. B peakrtope
MPOUCXOAUT TMEPEMENIMBAHUE PEAreéHTOB C TMOMOUIBI0 CMECUTENS. YPOBEHb JaBICHUS
KOHTpoJupyeTcsi naruukom pnasienuss PE, a temneparypa — natuukom TE. Temmnepatypa
perynupyercs ropsiueii UM XOJIO0JHOW BOJIOM, MOJaBaeMON B OKPYXKAIOMIMKA 0aK KOXKYX; MOTOKH
BOJIbI PETYIUPYIOTCS KianaHaMmu [ (ropsiuero) u X (X0i0IHOTO).

Pearent 1 1 ‘ | ’ | l Pearent 2
[ . 5

OTBO BOABL

S

Baxox
TmpoAYKTa
pig
TMoasox Tloasoa
ropageit XOJI0AHOMH \
CMecHTenb
BOIBL BOJBL
@ B

Pucynok 1 — Xumundeckuil peakrop ¢ peryjaupoBaHUEM TEMIIEPATyphbl

PGFYJII/IpOBaHI/Ie nponecca B pCaKTOPC BBIITOJIHACTCA CICAYIOIUMUA OIICPALUSAMMU:

1. OTKpBITH KJIanaH A ¥ 3aJIUTh peareHT 1.

2. Ecmu nmatumk /I mokasbIBaeT, 4ToO JAOCTHUTHYT HOBBIA TpeOyeMmblil ypOBEHb, TO
3aKpbITh KJIanaH A.

3. 3amyCcTUTh CMECHUTEIIb.

4. OTKpbITH KJanad b u 3Tk peareHt 2.

S. Ecmu nmatumk /I mokaspIBaeT, 4To JAOCTHTHYT HOBBIA TpeOyeMblil ypOBEHb, TO
3aKpbITh KianaH b.

6. OTkpeiTh Knanas I ans HarpeBa 6aka.

7. Ecmm pgatumk T mokaswsiBaeT, 4TO JOCTUTHYTa TpeOyemasl TeMmIieparypa, TO
3aKphITh Kinanas .

8. YcTaHOBUTH TailMep Ha BpeMs TPOTEKAHUE XUMUYECKON peaKIvu.

9. [Ipu cpabaTbiBaHUM Mepa — «BPEMSI UCTEKII0» — OCTAHOBUTH CMECUTEITb.

10. OTKpBITh KIanaH X JJI OXJIAKJICHUS Oaka.

11. TIpoBeputs TemmepaTypy B Oake, €ciud TeMIlepaTypa ymajaa HUXKE IMpenena, TO
3aKpBITh Ki1anaH X ¥ OTKPHITh KianaH B 11 omoposxaenus 6aka.

12. 3akpeiTh Kkianad B. IloBroputs Bce 3Tamnsl.

3ansaTue 4. Tema «KABTOMAaTH3HPOBAHHbIE CHCTEMBbI PeryJIMPOBAHMSD).



3ananme 1. PaccmoTpeTh mMNOHSATHE «ABTOMAaTHMYECKas CHUCTEMA pPEryJUpPOBAHUSY,
«ABTOMaTH4eCKUil perynsaTop», «VCrnolHUTENbHBIN MeXaHu3M», «Perynupyromuii oprany.
PaccMOTpeTh HECKOJIIBKO aBTOMATHYECKHX PETYJISATOPOB Uil  BBIOPaHHBIX  CTYICHTOM
TEXHOJIOTMYECKHUX IIPOLIECCOB, OXapaKTepU30BaTh €ro IO CHoco0y JeHCTBUs, NPUBECTU
CTPYKTYpHYIO CXE€MYy C yKa3aHHEM BXOISIIIMX B HEE AJIEMEHTOB, OMHCATh MPHUHIMI PaOOTHI
aBTOMAaTUYECKOTO PEryJsTOpa.

3ananue 2.PaccMmoTtpeTh WCTIOJTHUTEIIbHBIN MEXaHU3M AIEKTPUYECKOTO,
MMHEBMATUYECKOTO ¥ THIPABIMYECKOTO JEHCTBUS Il BBIOPAHHBIX CTYJACHTOM TEXHOJIOTHYECKHX
MIPOLIECCOB, MPUBECTH MPUHIIUIHAIBLHYIO CXEMY C OIMCAHUEM MPUHIIMIA PAaOOTHI.

3aganue 3.PaccMOTpeTh peryaupyronIfii opraH JPOCCENBHOTO U 00BEMHOTO THMA IS
BBIOPAaHHOTO CTYJEHTOM TEXHOJOTHYECKOTO MpOoIecca, MPUBECTH MPUHIUIHAIBHYIO CXEMY C
OTMHMCAaHWEM TIPUHIIUTIA PAOOTEHI.

Yka3aHus 110 BBINOJTHEHHUIO 32 JaHMI:

1. lns paccMOTpeHus: BBIOMPAIOTCS CPEACTBa aBTOMATHU3AIMH, KOTOPHIE YYacTBYIOT B
COTPOBOXKACHUH BHIOPAHHOI'O TEXHOJIOTHUYECKOro Mpouecca. [IpuBonarcs nmpuHUUNUANBHEIE, C
MOSICHEHUEM JJIEMEHTOB, BXOJAIIMX B HMX COCTaB, W OIMCAaHHUE TMpolecca aBTOMAaTH3aLUU
(paboter). [lanee mpOM3BOAMWTCS CpaBHEHHWE MPUOOPOB TIO PA3IMUYHBIM  [TOKA3aTEISIM:
OBICTpOACICTBHE, CIIOCOO MEpeJay CHTHANA, YCIOBUS PabOThl U OrPaHUYCHHUS B MIPUMEHEHUU
(ecnmu TakoBbIE MMEIOTCS), TPEOOBaHHWS MO MECTYy YCTaHOBKM W T.A. Ha ocCHOBe cpaBHEHUS
MIPOU3BOJUTCS BBIBOJI.

3anaTne S. Tema «liyOMHHBIe mnpUOOPBI JISA KOHTPOJS IAapaMeTpoB
TEXHOJIOTHYEeCKOI'0 MPOLecca B CKBAKUHE.

3aganue 1.[IpuBecTy NpUHIMINAIBHYIO CXEMY IPY>KMHHOT'O, IPYKMHHO-IIOPIIHEBOIO U
[MHEBMaTHYECKOro MpUOOPOB U MO HEHl omMcaTh KOHCTPYKIHMIO C MEPEUHCICHUEM BXOSIINUX B
Hee 3JIeMEHTOB. 3aTeM OMMCATh MPUHIIUIT ACHCTBHSI BHIOPAHHBIX IPUOOPOB.

3aganue 2.I1pousBecTy cpaBHUTENBbHBIN aHAIN3 TIyOMHHBIX TPUOOPOB MO MOKA3aTEIISAM,
MIPUBEJICHHBIM B TabJHIIe:

Manometp

[Tokaszarenu .. | IPY>XXUHHO-
IIPYKUHHBIN .
OPIIHEBOUN

. | Tepmomerp
ITHEBMaTU4YECKUI

Tum, mapka

[Ipenensl w3MepeHus aBICHUS
MIlIa, remneparypsi °C

MakcumanbHas paboyas
temmeparypa, °C

["aGapuThl (JIJIMHA K THAMETP, M)

Macca, kr

Cnoco0 perucTpaly CUTHala
(aBTOHOMHBIN, JTUCTAHIIMOHHBIN
puoop)

Cpok cayx0b1

CTONMOCTD

Yka3aHus no BbLINOJHEHHUIO 3aJaHMI:

1. Jlath onpenesieHue NOHSATUSIM «KTEPMOMETPY», KMAHOMETPH.

2. Ykazarb JiIsl 4ero NpoU3BOAUTCS KOHTPOJIb TEMIIEPATYPHI U JABJICHUS B CKBAXKUHE.

3. KpaTko omucaTh NPUHITUIT ISHCTBHS TPUOOPOB MPYKUHHOTO, MPY>KHHHO-TTOPIITHEBOTO
M TTHEBMAaTHUYECKOTO THUTIA.

4. 3anoaHUTH TAOJUITY TIO TTOKA3aTelIsIM, IPOU3BECTH aHAIIN3 U CJIeaTh BBIBOJ, KAKHE M3
prOOPOB MPEMOUTUTEIbHEE TPUMEHSTDH MTPH KOHTPOJIE TEXHOJIOTUIECKOTO MpoIiecca.




5. Haiiti Tpu cXeMbl TIIyOMHHBIX HPUOOPOB, NEPEUUCITUTH COCTABIISIONINE IEMEHTH U
MOJIpOOHO OMKCATh MPUHIIMIT PAOOTHI JAHHBIX MPHUOOPOB.

3anstue 6. Tema «Pacxomomepbl ImepeMEHHOr0 mepenajga AaBJIeHUsl JIs
onpeaeleHus1 00beMHOI0 WJIM MAaCCOBOI0 Pacxo/ia MOTOKA BelIeCTBA.

3ananme 1.[lpuBecTy NPUHIMIHAIBHYIO CXEMY pacxoJoMepa NEPEeMEHHOro Inepemnaja
JaBJICHUS M MO HeM omucaTh KOHCTPYKIMIO C MEPEYUCICHHEM BXOJSIIMX B HEE 3JIEMEHTOB.
3areM ommcaTh MPHUHIIMI ASHCTBHSI PUOOpA.

3ananue 2. [IpousBecTy CpaBHUTEIBHBINA aHAIU3 PACXOIOMEPOB IEPEMEHHOTO Mepenaaa
AaBJICHUSA C PpPa3JIMUHbIMU TICPBUYHBIMU H3MCPUTCIBHBIMU JJICMCHTAMU 110 IIOKA3aTCIIAM,
MIPUBEACHHBIM B TaOJHIIE:

Ilokazarenu [lepBUYHBIN U3MEPHUTEILHBIN JJIEMEHT
o Ilpumep:
= = x5 Lé OPTIBAR DP 7060 c
< E‘ 2 5 & | usmepumenvnoi
é 2 g . g 5 ouagpazmoii
Slele|e|2gB 5.
S8 | &a|3 |58 5§
=ENe) = o ¥ 3] O =
ITapameTp W3MEPEHUS 00BbEMHBLIL U Maccoewlil
(00BeM, MacCOBBIM Pacxo, pacxoo
CKOPOCTH MOTOKa,
TIJIOTHOCTB)
Cpena (KHIKOCTb, ra3, map) HcuOKoCcmu, 2azvl u nap
XapakTepucTuka Cpeibl na azpeccusHuix,
aopazuenvix unu
6A3KUX Cpeo
Temmneparypa cpejibl Mo +400°C
JlaBiieHmne cpeanl 160 oap
Huametp TpyOonpoBoaa 50...600 mm/2...24
oiima

YKka3aHus 1o BHINOJHEHHUIO 3aaHUM:

1. Matb onpenenenre NOHATHIO «PACcX0IOMEP NEPEMEHHOTO Mepenaaa JaBIeHUsD.

2. [lepeuncanTh JOCTOMHCTBA U HEJOCTATKH JaHHOTO METOJ1a U3MEPEHMSL.

3. 3anoaHUTH NPUBEACHHYIO TaOIUILY IO IEPEUHIO OKa3aTeseH.

3. M300pa3uth NPUHLMIHAIBHYIO CXEMY pacxoJoMepa C BBIOpPAaHHBIM HEPBUYHBIM
M3MEPUTENIBHBIM YCTPOHCTBOM U NIEPEUUCIIUTD BXOSLINE B COCTaB MPUOOpa SJIEMEHTHI.

4. IlepeuncianuTh, KaKue yCJIOBUS MU3MEPEHMs HYKHO COONIIOJATh Ul PaccMaTpUBaEMOIo
METO/1a U3MEPEHMSI pacxoAa.

3ansaTue 7. Tema «Pacxonomepsnl 00TeKaHUS»

3ananue 1.Bce pacxomomepbl 00TEKaHUS JACIATCS Ha TPU TPYTIIIBI:

1. pacxogoMepsl IOCTOSHHOTO Nepenaia AaBJIeHUs;

2. pacxoJOoMeEpbI C U3MEHSIOUMMCS MTepenaoM J1aBICHNUS;

3.  pacxoioMepsl C IOBOPOTHOM JIOMACTHIO.

Omucath 0COOCHHOCTH KaXKJIOW W3 MPUBEACHHBIX TPYII pacxoiomepoB. [lepednciuth
JJIEMEHTHI, TPUMEHSIEMbIE B HUX B KAUECTBE Tella O0TEKaHUSI.

3ananue 2.JIpuBecTH NPUHIMIIUAIBHYIO CXEMY pacxojoMepa MOCTOSHHOIO Iepenaaa
JaBJIeHUs (poTaMeTpa) U MO HEeH ONUCcaTh KOHCTPYKLHUIO C NEPEUMCICHHEM BXOJISLIMX B HEe
AJIEMEHTOB. 3aT€M OMUCATh MPUHITUII ACHCTBUS MIPUOOpA.



https://ru.krohne.com/ru/pribory/izmerenie-raskhoda/raskhodomery/raskhodomery-peremennogo-perepada-davlenija/optibar-dp-7060-s-izmeritelnoi-diafragmoi
https://ru.krohne.com/ru/pribory/izmerenie-raskhoda/raskhodomery/raskhodomery-peremennogo-perepada-davlenija/optibar-dp-7060-s-izmeritelnoi-diafragmoi
https://ru.krohne.com/ru/pribory/izmerenie-raskhoda/raskhodomery/raskhodomery-peremennogo-perepada-davlenija/optibar-dp-7060-s-izmeritelnoi-diafragmoi

3apanme 3. IlpuBecTH UPUHIMIHUATBHYIO CXEMy pacxojoMepa OOTEKaHHs C
U3MEHSIONIMMCS  TepenajgioM JAaBieHUs(IOMIaBKOBO-TIPYKUHHOTO) ¥ MO HEW omucath
KOHCTPYKLHUIO C TMEPEUMCICHUEeM BXOJSIIIMX B HEE BJEMEHTOB. 3aTeM OMHcaTh HPUHLHUII
neicTBus mpuodopa.

Yka3aHus 110 BbINOJHEHHUIO 32 JAHM:

1. lath onpeqieieHre MOHITHIO «PAacXoIoMep 00TEKaHUsD».

2. Pacxomomepbl MOCTOSIHHOTO TIEpemnaa JaBieHUs JeNAT Ha MOIIaBKOBbIE, TOPITHEBBIE
pacxoaoMepsl (30JIOTHUKOBBIE PAacXOJOMEpPHI) M poTaMeTphl. M3 Bcex BBIIIENIEPEUNCIEHHbIX
npuOOpoB HamOOJbIIee MPUMEHEHUE MOMYyUWIN poTameTpbl. M300pa3uTh NpUHIMNHAIBHYIO
CXEMy pacxoJoMepa ¢ BHIOpaHHBIM MEPBUYHBIM W3MEPHUTEIBHBIM YCTPOWCTBOM U MEPEUUCIUTH
BXO/JISIIIIME B COCTAB MPUOOpPA SJIEMEHTHI.

3. OnucaTh MPEeMMyYIIECTBA U HEJAOCTATKU PACXOJOMEPOB OOTEKaHUs, a TAKKE YCIOBHUS,
KOTOpbIe HEOOXOAMMO COOJIIO/IaTh MPU HUX YCTaHOBKE M dKciuryartauumu. Heobxommmo Takke
yKa3aTb CIEOYIOIIUE XapaKTEPUCTUKU: IIOTPELIHOCTh, JUAala30Hbl W3MEPEHUS, YCIOBUI
OPUMEHEHUS W OrpaHUYeHUss B MPUMEHEHUU (€CId TaKOBble MMEIOTCS), MOOWIBHOCTD,
TpeOOBaHUS 110 MECTY YCTAHOBKH U T.[I.

3ansaTue 8. Tema «M3mepenne naBaeHus»

3apanme 1. [late ompeneneHue TNOHATHIO «AaBiacHUE». llpuBectu (opmynbl st
orpeiesieHus1 a0COIIOTHOT0, U30BITOYHOTO, aTMOC(EPHOTO M BAKYYMETPUUYECKOTO TABJICHHUS.

Paccuurarh 3HaueHUs 1aBIEHUS NPU CIETYIOMNUX YCIOBUAIX:

1.1. B orcTolinuke monanaep:KuBaeTcsi abcoioTHOE (ocTarodHoe) nasienwe P, = P, =
0,004 MIIa. Yto nmoka3sIBaeT BaKyyMMETp, €Cu TIokazanus 6apometrpa Ps = 735 mm pr. cT.?

1.2. Nasnenue 0,5 MIla Beipa3ute B 6apax 1 MM pT. CT.

1.3. /laBnenre B OTCTOWHUKE MO MaHOMeTpy coctaBiser 0,4 Oap mpu mNoOKazaHUU
6apomertpa 780 MM pt. cT. OnpeenuTe aOCOMOTHOE ABIICHHE.

1.4. Pa3psbkeHre B KOHJACHCATOpEe MapoBOMl TypOuHbl coctaBiser 700 MM pT. CT.
Omnpenenure abCONIOTHOE JaBJICHUE B KOHJEHCATOpE, €ciH MoKa3aHus Gapomerpa 740 MM pT.
CT.

1.5. JlaBneHue B mapoBOM KOTJIe IO MaHOMeTpy cocTtaBister 6MIla. KakoBo aGcomoTHOE
JTaBJICHHUE B KOTJIE, €CJIM MOoKazaHus 6apometpa 750 MM pT. CT.

3aganue 2. IIpuBecT NPUHIMNHAIBHYIO CXEMY >KMIKOCTHOTO MaHOMETpa U MO HEH
OMHCaTh KOHCTPYKIIMIO C MEPEUUCICHUEM BXOISIINX B HEE DJIEMEHTOB. 3aTeM ONUCaTh IPUHLIUIT
neiicTBus mpuodopa.

3aganue 3. [IpuBecTy NPUHUUMIHUANBHYIO cXeMy JAe()OopMallMOHHOTO MaHOMETpa M IO
HENl omucaTh KOHCTPYKLMIO C NEPEYUCIIEHHEM BXOSIIMX B HEE AIEMEHTOB. 3aT€M OIHCATh
MIPUHITUTT JHCTBUS TPUOOpa.

3aganue 4. [IpuBecTH NPUHIMNHAIBHYIO CXEMY 3JEKTPUUECKOTO MAaHOMETpa U IO HEH
OMKCaTh KOHCTPYKIIUIO C MEPEUHUCICHUEM BXOISIINX B HEE 3JIEMEHTOB. 3aTeM OINUCATh IPUHLIUIT
neiicTBus mpuodopa.

Yka3anus 1o BbINOJHEHHIO 32/ IaHUI:

1. Ins pemieHus MpUBEIEHHBIX 337jau HEOOXOIUMO BOCIIONB30BaThCs IIKAJIONW IepeBojia
eauHull u3MepeHuss B cucteme CH BO BHecHCTEMHbIE €OUHMIBI HM3MepeHusa. Enununa
u3MepeHus aasnenus B cucreme CU sBisiercs mackans (I1a): 1 ITa = 1H/™m?. Mexny enMHULIAMUA
M3MEpEHHsl JaBJIeHNs CYIECTBYIOT cleayromue cootHomenus: 10°TIa = 1 6ap = 1,02 krc/cm? =
750 MM PT. CT. = 10,2 M BOJ. CT.;
1 MM pt. cT. = 133 [1a = 13,6 MM Boz. CT.

2. llpuBojfTCs NPUHLMUIHAIBHBIE CXEMbl TPUOOPOB C TIOSICHEHHEM 3JIEMEHTOB,
BXOASIIUX B HMX COCTaB, M ONHCaHWE Tpolrecca u3MepeHus (padboter).ONUCHIBAIOTCS
IpeuMylIecTBa U HEJJOCTATKH MaHOMETPOB, a TAKXKe YCIOBUS, KOTOPble HEOOX0AUMO COOII01aTh
IPU UX YCTaHOBKE M AKCIUTyaTanuu. Heo6XxoauMo Takke ykas3aTh CIEAYIOINe XapaKTepUCTHKU:
HOTPEIIHOCTh, JUana3OHbl MU3MEPEHUs, YCIOBUS NPUMEHEHUS U OIPAaHUYEHHUsS B IPUMEHEHUU
(ecnu TaKOBBIE UMEIOTCS), MOOMIIBHOCTD, TPEOOBaHMS 110 MECTY YCTAHOBKH U T.[.



3ansaTue 9. Tema «M3mepenne ypoBHs»

3ananume 1. /lath onpeniesnieHre MOHATHIO KYPOBEHbY.

3aganue 2. IlpousBecTH CpaBHUTENBHBIM aHAIU3 YPOBHEMEPOB IO IIOKAa3aTEIsAM,
MIPUBEJICHHBIM B TaOJHIIE:

TToka3zarenu

AKyCTUYECKUI
Pagnon3oTomnHbIi

[ToraBKOBBINM
I'mapocratuyeckuit
DIIEKTPUYECKUI

Jvana3oH u3mMepeHusi, M

Tun (KOHTaKTHBIN, OECKOHTAKTHBIH)

Hwnanazon TeMnepaTyp cpeasl
usMepenus, °C

Jvamna3oH naBlieHUN Cpeabl U3MEPEHUS,
I1a

I1JI0THOCTB M3MEPSIEMON CpeIbl, KI/M>

Ilorpemnsocth, MM

TpeOoBaHMsI IO MECTY YCTAaHOBKH

Orp AHWYCHHS 110 IPUMCHCHUIO

3aganue 3. [IpuBecTy NPUHLUIHUAIBHYIO CXEMY JHOOOr0 M3 NMPUBEACHHBIX B Taliulle
YpOBHEMEpPA U 1O HEW onmucaTh KOHCTPYKILUIO C MEPEUHUCICHUEM BXOIAIIUX B HEE DJIEMEHTOB.
3aTem onucaTh MPUHIUI JEHCTBUS MPUOOpa.

Yka3aHud 110 BBINOJHEHHIO 32 JaHUH:

[TpuBoauTCS MpUHLMIIHATIBHAS CXEMa YPOBHEMEpA C MOSICHEHUEM 3JIEMEHTOB, BXOIAIINX
B MX COCTaB, M OIKCaHME Tpolecca u3MepeHus (padorsl). ONUCHIBAIOTCSA NMPEUMYIIECTBA U
HEJOCTaTKW YPOBHEMEPOB, a TaKXK€ YCJIOBHUS, KOTOpble HEOOXOOuMO COOMIoAaTh MpU HX
YCTaHOBKE U AKCIUTyaTal1H.

S Tembl IUCHUILTHHBI (MOAYJIS) VIS CAMOCTOSITEJIBHOTO H3y4YeHHUSsI

1. Kputepun ycTOHUMBOCTH CHCTEMBI aBTOMATHYECKOI'O YIpaBieHHUsS (KOPHEBOH,
Crononbl, 'ypBuma, MuxaiinoBa, HaiikBucra), mokaszareiau KadecTBa (IIpsiMble, KOPHEBBIE,
YacTHbIE, MHTErpaJIbHbIE) U CBA3M MEXJTy HUMH. [locTpoeHHe nmepexoaHbIX KPUBBIX 3JI€MEHTOB
CAY.

2. TumoBble 3aKOHBl PpEryJUpOBaHUSA, ONPEACICHUE ONTHUMAIBHBIX HACTPOEK
pEryJIsTOpOB.

3. Knaccudukanus KNI, Buasl nepBudHbIX npeoOpa3oBaTeiei.

4. Krnaccudukanusi UCIOJHUTENbHBIX YCTPONUCTB, UX KOHCTPYKIIMU U UCTIOJTHUTEIbHBIE
MEXAHU3MBI.

5. Tlokaszatenu kayecTBa (IIpsiMble, KOPHEBBIE).

6. IloxazaTtenu kauecTBa (4aCTOTHBIE, UHTETPAJIbHBIE).

7. CBsi3u MeXy [10OKa3aTeJIIMU Ka4uecTBa.

8. IlocTpoeHue nepexoaHbIX KpUBBIX MeMEHTOB CAY.

9. TumnoBble 3aKOHBI PEryJIUPOBAHUSI.

10. Omnpenenenne onTUMaNbHBIX HACTPOEK PETYIIATOPOB.

11. Metoas! 1 mpuOOPHI AJI U3MEPEHUS Pa3HOCTH MOTEHIHAIIOB.




12. Metoapl 1 IprOOPHI sl K3MEPEHUST CONTPOTHUBIICHHUS.

13. ®yHKUIMOHAJIBHBIE CXEMBI aBTOMATH3ALMH.

14. Bunapl yCIIOBHBIX 0003HAYCHUH.

15. OcHOBHbIE IPUHIUIIBI HOCTPOEHUS CXEM aBTOMATH3aLUH (C IPUMEpPaMH).

Bonpocs! 1J1s1 cCaMOKOHTPOJIA.

1. Ha3naueHue aBTOMaTHYECKOrO KOHTPOJISI U aBTOMAaTHYECKOTO PETYJIUPOBAHHUS?

2. Yto 3HAUUT «aBTOMATHU3ALMs TEXHOJOTHYECKOTO MPOLEcca?

3. Kakum o0pa3zom aBTOMaTru3anusi TEXHOJOTHYECKUX IPOLIECCOB BIUSET HA OXpaHy
OKpY>Karoleu cpepi?
Kakne 00beKThl MO)KHO OTHECTH K TEXHUYECKHM OOBEKTaM yNpaBJIeHUs?
Kakue napameTpsl Ha3bIBalOT BXOIHBIMH, BEIXOJAHBIMU, PEKUMHBIMU ?
Uto Ha3bIBAE€TCS BO3MYIIAIOIINM BO3IEHUCTBUEM?
[To kakuM npU3HAKaM KIacCUPUIUPYIOT TEXHUUIECKUE OOBEKTHI yIIPaBICHUS ?
Uto Ha3bIBaE€TCSl yIPaBIAIONIEH CUCTEMO?

9. UYrto0 Ha3bpIBaeTCS CUCTEMOM yIpaBieHus?

10. Ha3znadeHue cucTeMbl YIpaBICHUS, YIPABIAIOIEH CUCTEMBI.

11. Ipunuun BeIOOpa mapaMeTpoB.

12. Ha3HaueHwue cHCTEM 3alIUThI U OJIOKHPOBKH.

13. Yro Takoe uzmepenue?

14. Kakue BHbI IOTPEIIHOCTEN CYIIECTBYIOT?

15. KOHTPOJBHO-U3MEPUTENBHBIX TPHOOPOB.

16. JlaBnenue. EquHuiibl u3MepeHus.

17. Kakum oOpa3oM kiaaccupuiupyroTcs npuOopsl 1aBiaeHus?

18. T'ne u kakum 00pa30M MPUMEHSFOTCS pa3IUYHbIE TUITBI MAHOMETPOB?

19. Kak xiaccuduuupyrorcst mpudopsl pacxoa 1o MeToaM U3MepeHus?

20. Ha yeM OCHOBaH NPHUHIUII JCUCTBUS CUETUUKOB?

21. Ha3naueHue nuadparmsl.

22. Crnoco0Obl U3MEpEHHs TEMITEPaTyPhl.

23. Ha yem ocHoBaHa Ki1accupuKays NpruOOpOB Il U3MEPEHUS TEMIIEPaTyphl?

24. Kakue mnpubopel paboTalOT B  KOMIUIEKTE C  TepMONpeoOpa3oBaTENIIMU
CONPOTUBIIECHUSA?

25. Ha3naueHue MUIUTMBOJIBTMETPOB, JIOTOMETPOB.

26. Kakue MeToz1bl U3MEPEHNUS YPOBHS MOYKHO BBIJEIINTH?

27. Kakue TUIbI YPOBHEMEPOB MOYKHO HCIIOJIb30BATh JUIsl U3MEPEHUS YPOBHS CHITYUYHX
MaTepuanoB?

28. HazoBuTe OCHOBHBIE THIIbI FA30AHAIIM3ATOPOB

29. Ha3znaueHue razoaHajin3aTopoB.

30. Hasnauenue xpomarorpagos.

31. Ha3oBuTe OCHOBHBIE METOBI U3MEPEHMSI BIIAXKHOCTHU I'a30B.

32. Ha3oBwute THUIBI ILIOTHOMEPOB.

33. Kakum 00pa3oM MOXHO U3MEPUTH IJIOTHOCTH?

34. Ha3zoBuTe OCHOBHBIE METOAbI U3MEPEHHUSI BI3ZKOCTHU

35. C kakoi uensto npumeHstotes pH-metpoi?

36. UTto Ha3bpIBaeTCsl aBTOMAaTUUECKON CUCTEMOM peryaupoBaHus?

37. Yt0 Ha3bIBAETCSI 3BEHOM?

38. HaszoBute TUNIOBBIE 3BEHBS.

39. Yto noka3pIBacT cTaTU4eCKas XapakTepucTuka?

40. Kakue xapakTepuUCTHUKU HA3BIBAIOT JUHAMUYECKUMHU?

41. Yro Ha3bIBalOT 0OBEKTOM PETYJIMPOBAHUSA?

42. Ha3oBuTe OCHOBHbIE CBOMCTBA OOBEKTOB PETYJINPOBAHUS.

43. Yto Ha3bIBAaETCs 3aKOHOM PETYJIMPOBaAHUS?

XNk



44. Kakue OCHOBHBIE 3aKOHBI DPETYJIMPOBAHUSA MPUMEHSIOTCA TPU aBTOMATHYECKOM
peryiupoBaHuu?

45. OCHOBHBIE THUIBI MHEBMATUYECKUX PETYISTOPOB. OCHOBHBIE THUIIBI JJIEKTPUUECKUX
PETyJISITOPOB.

46. JIOCTOMHCTBA M HEJIOCTATKHU AJIEKTPUUECKUX U MHEBMATUUYECKUX PETYJIATOPOB.

47. Yro Takoe MUKPOIIPOLECCOPHBIE KOHTPOJLIEPHI?

48. Kakue ycTpoilcTBa Ha3bIBAKOTCS UCITOJTHUTEIbHBIMU?

49. Ha3HauyeHME NCIIOJHUTEIBHOTO MEXAHU3MA, PETYJIUPYIOLIETO OPTraHa.

50. Kakue uCnoJHUTEIbHbIE MEXaHU3MbI MOYKETE HAa3BaTh?

51. Kakue peryiupyroummue OpraHbl MIPUMEHSIOTCS B OCHOBHOM Ha
HedTenepepadbaThIBAIOIINX MPEATPHUITHIXK ?

52. Kakum o0pa3oM Ha cxemax n300pakaroT rpaduyecku cpecTBa aBTOMAaTH3AIH?

53. Kak cTpouTtcst yciioBHOE OYKBEHHOE 0003HAUCHUE CPEACTB aBTOMATU3AIINH ?

54. Kakue cxembl Ha3bIBalOTCS TUIIOBBIMU?

55. OcoOeHHOCTH TTPOCKTUPOBAHUS CXEM aBTOMATH3aIIUH.

56. UYro HazpiBaeTcs crienupukanyeir o0opyroBanus’?

57. Kakwue npoiecchl OTHOCSTCS K TETIOBBIM?

58. OCHOBHbIE IPUHIUIBI aBTOMATHU3ALUN TEIUIOBBIX IIPOLIECCOB.

59. OcHOBHBIE BO3MYIIIEHUS, TEUCTBYIOIINE HA MPOILIECC.

60. OCHOBHBIE XapaKTEPUCTUKH TEINIOBBIX OOBEKTOB yIPaBIICHUS.

61. Kakue mapameTrpsl npoliecca peKTU(GUKAINK TOIIekKAT KOHTPOJIIIO, PETYIMPOBAHUIO,
curHanuzauuu’?

62. KakuMm 00pa3omM CTPOSITCS CXEMBbI PETYJIUPOBaHMS Tporiecca?

63. KakuMu OCHOBHBIMH CBOMCTBaMH KaK OOBEKT YIpaBICHUS XapaKTEPU3HPYETCs
pexTrudUKalOHHas KOJIOHHA?

64. OcHOBHbIC BO3MYIIICHUS O0BEKTA.

65. B ueM ocoOeHHOCTH aBTOMATH3aMK abcopOmm?

66. YTto sABIsSETCS OCHOBHBIMU BO3MYILAIOIIMMU BO3ACUCTBUAMU?

67. Kakue mapameTpsl 00s13aTEIBHBI 711 CUTHAIA3AIUHN ?

68. Haznauenue peakTopHoro 0;1o0ka puopMHuHra.

69. OcCHOBHBIE TapAMETPBI, MOIEKAIINE KOHTPOIIIO, PETYJINPOBAHUIO, CUTHAIM3ALIUN.

70. XapakTepuCTHKa OCHOBHBIX CXEM aBTOMAaTU4YECKOTO PETYIMPOBAHMSL.

71. Yto Takoe ACYTII?

72. Kak u xakuMm obpazom ucnomnssytores ACYTII?

73. Yto HazbiBaeTcs obecnieuenuem ACYTII?

74. Kakue pexumsl pabotsl ACYTII moxHO Ha3BaTh?

75. Kakum obOpazom npezacrasinsercs nuapopmanus B ACYTII,

76. Uro wucmonb3yeTcs B  KauyecTBe CPEACTB  H3MEpEHHs, IpeoOpa3oBaHus,
perynupoBanus B ACYTII?

77. Kakum o0pa3oM cTpoutcs cBsi3b Mexay oobektom u ACYTII?

6 O6pa3oBaTeJbHbIE€ TEXHOJOTHH

Ne | HaumenoBanue | Buabl yueOHbIX
. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
n/n pa3aena 3aHATHH
BBomnas  neknusi-Oeceqa € MCIOJIb30BaHUEM
OCHOBLL Jlexuus BUJICOMATEPHAIIOB, OOCYXJIEHHEM  IMPOTPaAMMBbI
JUCIMILTUHBI
aBTOMaTHU3AINHI
PazBepuyTas Oecena ¢ MCMONB30BAHUEM METOAA
napameTpoB .
1. «MO3TOBOM aTakm» (MO3rOBOrO MITypMa), paboTa ¢
TEXHOJIOTHUECKUX
- [IpakTuueckas MarepuatamMu PEruOHAILHOTO XapakTepa,
POUBOICTB pabota uzydyeHue o030pHON KapThl 0. CaxanuH u
npuierarpomiero meibda. Vcnoms3oBaHue Meronaa
aHaJM3a KOHKPETHBIX TEXHOJOTHYECKHUX




MPOLIECCOB, 00CYKAEHHE MPOOIEMHBIX BOIPOCOB,
3ammrTa paboThl B MYJIBTUMEAMHHOW (opme,
Oecerna ¢ 00CY)KJICHUEM JOKJIa/Ia MO MPOSKTY

Jlexuus

Jlexums becera € HUCHOJIb30BAaHUEM
BUJICOMATEPHAIIOB, CIAiI0B, OIOK-CXeM, TaOIuIl U
PHUCYHKOB, KOMMEHTHUPYEMBIX JIEKTOPOM

[TpakTrueckas
paboTta

Pa3BepHyTas Oecena ¢ UCHOIB30BAaHUEM METO/A
«MO3TOBOM aTaku» (MO3TOBOTO MITypMa), paboTa ¢
KaTajoraMu MpOYKINH, albOOMaMH TEXHUYECKUX
CpPEeICTB M TPHUOOPOB KOHTPOJSI U CHUTHAJU3AIINH,
UCIIONIb30BaHWE METOJla aHalIu3a KOHKPETHBIX
TEXHOJIOTHYECKAX  IPOIECCOB, o0CyXeHune
MpOoOJIEeMHBIX ~ BOMPOCOB, 3alIuTa paboTHI
co0eceI0BaHueE TI0 BBITIOJTHCHHOMY MPOCKTY

CamocrosTenpHas
paborta

KoHncynsTupoBaHue U NOMOIIIb CTYICHTY B BRIOOpE
AHAJIM3UPYEMOrO MpoIecca, N3yUYEHNE HarJIsAIHbIX
MaTepuanoB, H3YYEHUE CIUCKA PEKOMEHIyEeMOM
JUTEepaTypbl, TMOUCK UHPOPMAUU B  CETH
Wurepwner, MpoBEpKa MIPOMEKYTOUHBIX
pe3ysIbTaToOB PabOThl MOCPEACTBOM 3JIEKTPOHHOM
MIOYTHl, TECTUPOBAHHE

ABTOMaTH3aIHA
THIIOBBIX
TEXHOJIOTHYECKHAX
MIPOIIECCOB

Jlexuus

Jlexuusa becena c HCII0JIb30BaHUEM
BUJICOMATEPHAJIOB, CIANIOB, OJIOK-CXeM, TaOIUI U
PUCYHKOB, KOMMEHTHPYEMBIX JIEKTOPOM.

IIpakTrueckas
paborta

PasBepHyTast Oecena C HCIOJIB30BaHHEM METONA
«MO3TOBOM aTakm» (MO3rOBOro MITypMa), paboTa ¢
KarajoramMu MPOAYKIINH, aTbOOMaMH TEXHUYIECKIX
CPEACTB U TPUOOPOB KOHTPOJISI M CUTHAIHM3AIINH,
UCTIONIb30BAaHUE METOJla aHaIM3a KOHKPETHBIX
TEXHOJIOTHYECKUX  IPOIECCOB, o0CyXIeHue
NpoOJEeMHBIX  BOIPOCOB, 3amUTa PabOTHI
co0ece/I0BaHuUE 10 BBHITIOJTHEHHOMY MPOSKTY

Jlexuus

Jlexuus Oecena c HCIIOJIL30BAHUEM
BUJICOMATEPHAIIOB, CIANIOB, OJIOK-CXeM, TabIuIl U
PHUCYHKOB, KOMMEHTHPYEMBIX JIEKTOPOM.

[TpakTrueckas
paboTta

Pa3BepHyTas Oecena ¢ UCHOIB30BAaHUEM METOMA
«MO3TOBOM aTakuW» (MO3TOBOTO MITypMa), paboTa ¢
KaTajoraMu MpOAYKIINH, albOOMaMHU TEXHUYECKUX
CpPEeICTB M MPHUOOPOB KOHTPOJSI U CHUTHAJU3AIINH,
UCIIONB30BaHME METOJla aHalIM3a KOHKPETHBIX
TEXHOJIOTHYECKUX  IPOIECCOB, o0CyXIeHune
MpoOJIEeMHBIX ~ BOMPOCOB, 3amIuTa paboThI
co0eceI0BaHueE 10 BBITIOJTHCHHOMY IMPOCKTY

CamMocTrosTenpHas
paborta

KoHcynbTupoBanue v moMoIlb CTYACHTY B BEIOOpE
AHAJIM3MUPYEMOrO Mpolecca, U3yUYEHNE HarJIsIHbIX
MaTEpUajIOB, W3yYEHUE CIHCKAa PEKOMEHIyeMOM
JUTEepaTyphl, TMOUCK UHPOPMAUU B  CETH
Wurepner, IIpOBEpKa MIPOMEKYTOUHBIX
pe3ysIbTaTOB pabOThl MOCPEIACTBOM 3JIEKTPOHHOM
IIOYThl, KOHCYJbTUPOBAaHUE IO IPOHJIEHHOMY
MaTepuagy C  [penojaBareieM,  HU3ydeHHe
rJIoccapusi M NOJAIOTOBKA K INPOMEKYTOYHOU




AaTTCCTAalluH

Cucremsl
aBTOMaTHU3alinun
COOPYKCHHS 1
3KCHJIyaTaI_[I/II/I

CKBa)KUH

Jlexuus

Jlekiuss  —  Oecena c HCTOJIb30BAHUEM
BUJICOMATEPHAIIOB, CIAIIOB, OJIOK-CXeM, TabIuIl U
PUCYHKOB, KOMMEHTHPYEMBIX JIEKTOPOM,
KOJJIEKTUBHOE  OOCYXJEHHE  BOMPOCOB  TO
MaTepyuay JICKIMHU

[TpakTrueckas
paboTta

Pa3BepHyTas Oecena ¢ UCHOIB30BAaHUEM METO/A
«MO3TOBOM aTaku» (MO3TOBOTO MITypMa), paboTa ¢
KaTajoraMu MpOYKINH, albOOMaMH TEXHUYECKUX
CpPEeICTB M TPHUOOPOB KOHTPOJSI U CHUTHAJU3AIINH,
UCIIONIb30BaHWE METOJla aHalIu3a KOHKPETHBIX
TEXHOJIOTHYECKAX  IPOIECCOB, o0CyXeHune
MpOOJIEeMHBIX ~ BOMPOCOB, 3amUTa paboTBl —
co0eceI0BaHueE TI0 BBITIOJTHCHHOMY MPOCKTY

Jlexuus

Jlekmus -  Oecema ¢ HCIIOJIL30BaHUEM
BHJICOMATEPHAJIOB, CIIAIOB, OJIOK-CXEM, TaOIHI] U
PUCYHKOB, KOMMEHTHUPYEMBIX JIEKTOPOM,
KOJUIGKTHUBHOE  00CYKJIeHUE BOIIPOCOB  TIO
MaTepUaIly JICKIIUU

[IpakTnueckas
paborta

PasBepHyTast Oecena C HCIOJIB30BaHHEM METOJA
«MO3TOBOM aTakm» (MO3rOBOTrO MITypMa), paboTa ¢
KaTaJoraMu MPOAYKIIUH, allbOOMaMH TEXHHYECKUX
CPEICTB U TPHUOOPOB KOHTPOJISI U CUTHAIM3AINH,
UCTIOJIB30BAaHUE METOJIa aHajh3a KOHKPETHBIX
TEXHOJIOTUYECKHX  IPOIIECCOB, o0CcyxieHue
npoOJEMHBIX  BOINPOCOB, 3alUTa padoThl —
co0eceIoBaHue TI0 BBITOJTHEHHOMY MPOCKTY

CamocrosTenpHas
paborta

KoncynpTupoBanue u NoMoIlb CTyICHTY B BIOOpE
aHAIM3UPYEMOro Tpollecca, U3yUeHUEe HarisIHbIX
MaTepuasoB, U3y4YEHHE CIHCKa PEKOMEHIyeMOn
JTUTEpaTyphl, TOUCK UH(OpMAIMU B  CETH
Wurepner, poBepKa MIPOMEKYTOYHBIX
pe3yabTaTOB PabOTHl MOCPEICTBOM 3JIEKTPOHHOU
MIOYTHI, TECTUPOBAHHE

ABTOMaTH3aI s
MIPOMBICTIOBOTO
coopa,
MMOJTOTOBKH U
TpaHcIopTa
MIPOTYKITHH
CKBaXUH

Jlexuus

Jlexmus - Oecena c HCIIOJIb30BaHUEM
BUJICOMATEPHAIIOB, CIAiI0B, OIOK-cXeM, TabIuIl U
PUCYHKOB, KOMMEHTHPYEMBIX JIEKTOPOM,
KOJJIEKTUBHOE  OOCYXJEHHE  BONPOCOB IO
MaTepHaTy JEKIUU

[IpakTrueckas
pabota

Pa3BepHyTas Oecena ¢ UCHOIB30BAaHUEM METOMA
«MO3TOBOM aTaku» (MO3TOBOTO IITypMa), paboTa ¢
KaTajoraMu MpOAYKIMH, albOOMaMHU TEXHUYECKUX
CpPEeICTB M MPUOOPOB KOHTPOJSI U CHUTHAJU3AIINH,
UCIIONIb30BaHUE METOJla aHalIM3a KOHKPETHBIX
TEXHOJIOTHYECKAX  IPOIECCOB, o0CyXieHune
MpoOJIEeMHBIX ~ BOMPOCOB, 3amIuTa paboThl —
co0ece/I0BaHueE TI0 BHITIOJTHECHHOMY IPOCKTY

Jlexuus

Jlekmus -  Oecema ¢ HCIIOJIL30BaHUEM
BHJICOMATEPHAJIOB, CIIAIIOB, OJOK-CXEM, TaOIHI] U
PUCYHKOB, KOMMEHTHPYEMBIX JIEKTOPOM,
KOJUIGKTUBHOE  OOCYXJICHHE  BOIPOCOB  TIO
MaTepUally JICKIIUU




[IpakTrueckas
paborta

Pa3BepHyTas Oecena ¢ UCHOIB30BAaHUEM METO/A
«MO3TOBOW aTakm» (MO3rOBOroO MITypMa), paboTa ¢
KaTajoraMu MpOAYyKIIHH, allbOOMaMU TEXHUYECKHX
CpPeICTB M MPUOOPOB KOHTPOJS U CUTHATU3ALINH,
UCIIONIb30BaHUE METOJa AaHalu3a KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIIECCOB, o0cyKJeHHe
MpOoOJIEeMHBIX  BOMPOCOB, 3amUTa paboThl —
co0eceIoBaHuE TI0 BHIIOJTHEHHOMY MPOEKTY

Jlexknus

3aKJIr0YuTEIbHAS JEKIUSA-KOHCYIbTAIIHS,
00CyKIeHHE PO IEHHOTO Marepuana,
MOJIBE/ICHUSI UTOTOB PabOThl CTYIEHTOB B XOJE
ayAUTOPHOU M CAMOCTOSITEILHON PA0OTHI

[IpakTrueckas
pabota

Pa3BepHyTas Oecena ¢ UCHOIB30BAaHUEM METOMA
«MO3TOBOM aTakW» (MO3TrOBOTO MITypMa), paboTa ¢
KarajoraMu MpOAYKIHH, alb0OMaMHU TEXHUYECKIX
CpPEeICTB M MPHUOOPOB KOHTPOJSI U CHUTHATU3AIINH,
UCIIONIb30BaHWE METOJla aHalIM3a KOHKPETHBIX
TEXHOJIOTHYECKAX  IPOIECCOB, o0CyXeHune
MpoOJIEeMHBIX  BOMPOCOB, 3alIuTa paboThl —
co0eceIoBaHueE TI0 BBITIOJTHCHHOMY IPOCKTY

paborta

CamocrosrenbHas |[KoHcynpTUpOBaHHE W INIOMOLIb  CTYJEHTaM,

U3y4YCHHE Harjs[HbIX MAaTEpHaOB, HW3y4YCHHE
CIIMCKA PEKOMEHIYyEeMOW JIUTEpaTyphl, IOUCK
uHpopmauuu B ceru MHrepHer, mnpoBepka
MPOMEKYTOYHBIX pe3yJIbTaTOB paboTbI
IIOCPEACTBOM AIEKTPOHHOU IIOYTHI,
KOHCYJIbTUPOBAHUE 110 IIPOUICEHHOMY MaTepuaiy C
[IpenojiaBaTesieM, MOArTOTOBKA K  HMTOrOBOM
aTTecTaluu

7 OueHouHble cpeAcTBa (MaTepUAaJibl) A TEKYIIEro KOHTPOJIA YCIeBaeMOCTH,
NMPOMEKYTOUYHOM aTTeCTANMM 00yYAIOIIUXCS 10 AUCHUIIIHHE

JInst TeKyIlero KOHTPOJISI MOTYT NMPUMEHSTHCS TECThl, COOTBETCTBYIOIINE COJEPKAHUIO
TEM Pa3JIeJIOB WA JOKJIabl TPE3CHTALUU 110 UHANBUYAJIbHBIM 3aJIaHUSIM.

Texkymuii KOHTPOJIb 3HAHUI CTYIEHTOB: PUMEP TECTOBOI0 3aaAHUS.
1. Ha pucyHnke n300paxeH NpUHIAI PaOOTHI:

CN—

las (Bosdyx)

—

a) MMKHOMETPA; 0) xpomarorpada; B) TpyOku Bentypu.

2. [IpuHiunm paboThl KAKOTO BUCKO3UMETPA WILTIOCTPUPYET PUCYHOK?
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a) pOTAllMOHHOTO; 0) BUOPAIIMOHHOTO; B) Crokca.

3. MeTox majaroriero mapuka BUCKO3UMETPUU OCHOBaH Ha 3akoHe CTOKca, COrIIacHO KOTOPOMY
CKOPOCTh CBOOOJIHOTO MaJeHHs TBEPJAOrO HIAPHKA B BSA3KOH HEOTPaHUUEHHOW Cpelle MOXKHO
ormcats ypasHeruem V =2 (d - p) r? g/9n, rue r — 3To:

a) paanyc MIapuKa; B) CONPOTHBIICHUE KHIKOCTH.

0) mocrosiHHas bonpiMaHa;

4. [Tpubop Ui OmpenesieHus] TUIOTHOCTH JKHIKOCTH TI0 TJIyOMHE TOTPYXCHHs TIOTUIaBKa,
KOTOPBIN TMPEACTaBIsAET CO00M CTEKISIHHYIO TMONYI0 TPYOKy, 3ay’)KCHHYIO B BEpXHEH 4YacTu U
TepPMETHYHO 3alasiHHYI0 ¢ 000MX KOHIIOB, HA3bIBACTCS:

a) HeTEeIEHCUMETPOM; B) PUTOPTOM.

0) MOTJIaBKOBBIM U3MEPHUTEIICM;

5. I[TnotHOoCcTh HedTH, n3MeperHas pu 20 °C, oTHECEHHAas K IMJIOTHOCTH BOJIbI, U3MEPEHHOH MPHU
4 °C, Ha3bIBaeTCs

a) OTHOCUTEIBHOM IIOTHOCTHIO HEDTH; B) BOJOHE(PTIHOH TIIOTHOCTHIO.

0) MOATOTOBJIICHHO! TIOTHOCTBIO;

6. IlpencraBnser co0oil 1Ba  DJIEKTPOAA, COEIUWHEHHBIX  DJIEKTPUYECKH,  SIBIISICTCS
YyBCTBUTEIBHBIM 3JIEMEHTOM, IIpeoOpazyeT Temneparypy B SAC?

a) TePMOCOTPOTUBIICHUE; B) TEPMOMETP OMMETaUIMICCKUH.

0) Tepmomnapa;

7. OCHOBOM 3TOro pemne sBIsSETCS OUMETAUIMYecKas IUIacTHHA, KOTOpas MpH HarpeBaHUU
u3rubaercs B CTOPOHY MeTaljia ¢ HauOOJBIIUM TeMIepaTypHbIM K03()(UIIMEHTOM JTHHEHHOTrO
pacummpenus?

a) TepMOMETpP OMMETAIITUYECKHUIA; B) peJie BpEMEHH.

0) TerIoBoe pee;

8. Tepmonapa npeobpazyeT TemiepaTypy B:
a) IEKTPUUECKOE HATIPSIKEHHUE; B) DJICKTPUYECKUIN TOK.
0) AIEKTPUYECKOE COMPOTHUBIICHHUE;

9. TepMoniapa U3MeEpPSIOT TEMIIEPATYPy:
a) no 1500 °C; 0) Beie 1500 °C; B) 10 500 °C.

10. C moMomipto Kakoro JaT4Mka MOXHO H3MEpPUTh YpOBEHb, YCWIME, JIMHEHHBIH pasmep,
BIIYKHOCTB, JIMHEIHOE NepemMenieHue?

a) UHAYKTUBHBIN TaTUUK; B) TEPMODJICKTPUYECKUH JaTUHK.

0) EeMKOCTHOM JTaTYHK;

11. Ha xakoii yrom B MpPOCTPAaHCTBE CMEIIEHbI OCH OOMOTKHM B JABYX(a3HOM aCHHXPOHHOM



nBurareie?
a) 45 rpagycos; 0) 90 rpamycos; B) 180 rpamgycos.

12. Yemy paBHa aOCOIOTHAS MMOTPEITHOCTH TEPMOCOMPOTUBIICHUSI METHOTO?
a) 0,6-1,0; 0) 0,1-0,5; B) OKOJIO €MHUIIBI.

13. BzaumozeiicTBre mosist ctatopa ¢ TOKaMu poTopa CO3/1aeT:
a) repmMod/IC; 0) Bpamarmuii MOMEHT;
B) B3aMOMHIYKTUBHOCTb.

14. Kak wmoryT OBITb COEIMHEHBI OOMOTKM cTaTtopa B Tpex(a3HOM aCHHXPOHHOM
anekTpoaBurarene? Kakoit OTBET HEBEPHBIN?
a) TPEYTOJIbHUK; 0) kBapar; B) 3BE3/1a.

15. DTOT UCHOJHUTEIBHBIN 3JEMEHT MPEBPAIIAET DJIEKTPUUECKYIO SHEPIHI0 B MEXaHMUYECKOE
BO3JIecTBUE?

a) DJIEKTPOJBUTATEIb; B) DJICKTPOMATHUT.

0) reneparop;

16. CkopocTh ~ BpallleHWs ¥  BpAIIAlOIMA  MOMEHT B  JBYX(a3HOM aCHHXPOHHOM
ANIEKTPOABUIraTene pactyT ¢ yBenuueHueM? C yBeqIndeHue 4ero?

a) CHJIBI TOKa; B) HaIPSKEHUS YIIPABJICHHUS.

0) CKOpOCTH BpAIlICHUS;

17.Y 3THUX HaTYMKOB DJCKTPUUECKOE COMPOTHBIICHUE H3MEHSETCS MPU W3MEHEHHH TOW WU
WHOM MEXaHUYECKON BEITMIHNHBI?

a) DJIEKTPOKOHTAKTHBIC JATUHKH; B) TEPMODJICKTPUYECKHE TATIUKH.

0) MHEBMOKOHTAKTHBIE TaTUNKH;

18. Kakre maTuMku MPUMEHSIOTCS B CHCTEMaxX CHTHAIU3AIlMH M CHCTEMaX aBTOMATHYECKOTO
KOHTpOJIA?

a) OECKOHTAKTHBIE TaTUYNKH; B) TEPMOPE3UCTOPHI.

0) KOHTAKTHBIC TATYUKH,

19 3TI/I JAaTYUKU BBITIOJIHEHBI B BHUJIC pCOCTaTa, HOIIBPI)KHBIﬁ KOHTAaKT KOTOpOI‘O HepeMemaeTc;I
MO/ BO3/IEMCTBUEM BXOJAHON U3MEPSIEMON BEIIMUUHBI?

a) TEPMORJICKTPUUECKUE JATUUKH; B) MIbE303JICKTPUUYECKUE JATUUKHU.

0) MOTEHITMOMETPUYECKHUE TATUNKH;

20. B ocHOBE ATHX JAaTYUKOB JICKHUT TEH309(PPEKT, 3aKIIOYAOIINICS B U3MEHEHUN aKTUBHOTO
COHpOTI/IB.HeHI/IH HpOBO,Z[HI/IKOB 0 HOJIYHpOBO,HHI/IKOBBIX MaTCpI/IaJIOB HpI/I nux MGX&HHHGCKOﬁ
nedhopmaruu?

a) TeH303JIEKTPUUECKHUE TATUMKHU; B) TCH30MEXaHUYECKUE JTaTUYUKH.

0) TCH30METPUUYECKHE TAaTUYNKH,

Texymmii KOHTPOJIb 3HAHMI CTY/1IEHTOB: IPUMePHbIe HHAMBHAYATbHbIE 32JaHUS.
W3mepeHue naBieHus U TeMIepaTypbl Ha 3a00€ CKBRKHUHBI.

N3mepenne oceBol Harpy3Ku Ha OYPUIIBLHBIM HHCTPYMEHT.

KonTpons mapamerpoB OypoBOTo pacTBopa.

Ornpezenenne KauecTBa TOBAPHOU HE(DTH 1O COEPKAHUIO COJICH, BOJIBI.
Ornpezenenre ypoBHs IOJTOBAPHOM BOJIBI B pe3epByape.

Ornpenenenust ypoBHsI TOBapHOU He(pTH B pe3epByape.

Onpenenenne N30BITOYHOTO M BAKYYMMETPUUYECKOT'O IaBJICHHUS B pe3epByape.
Onpenenenus pabodei TeMIepaTypbl B HEQTSIHOM B cemapaTope.
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9. Omnpenenenus pabouero n1aBjieHUs B HEPTIHOM cenapaTope.

10. OnpeneneHue KoJUUYECTBA YHOCA KaNEIbHOM )XKUAKOCTH U3 CEMapaTopa.

11. Ompenenenue conepkaHus BIaru B CbIpoil HEPTH.

12. Onpexnenenue TeMnepaTypsl raza npu IpOCCETUPOBAHUH.

13. Ompenenenne Mecrta YTEYKHM HAa MarucTpajJbHOM TpPyOONpOBOJE IO MaJCHUIO
JIABJICHUSL.

14. Ompenenenue KOPPO3MOHHOTO U3HOCA CTEHKU TPyOOIpoBoa.

15. Onpenenenne KOMOOHEHTHOI'O COCTaBa rasa.

IIpoMe:KyTOUHBIH KOHTPOJIb 3HAHUM CTYJAEHTOB: OCHOBHbIE TEPMHMHBI H
onpenaeaeHus (riaoccapui).

Jns  nOpoBeAeHUS TPOMEKYTOUYHOM aTTECTAIMM MPHUBEICH CIUCOK TMOHITHH H
onpeaeNeHui, KOTOPBIA COACPKHUT COBPEMEHHBbIC TPAKTOBKM HaWOOJIEE YacTO HCIOJb3YEeMBIX
onpejesieHu U TEPMUHOB IO YKa3aHHBIM BbIIIe TeMaM pasfenoB. IIpoBepsiercss 3HaHue u
BJIaACHUC CTYACHTAMU IIPUBCACHHBIMU TCPMUHAMU U OIMIPCACIICHUAMUA U UX 3HAUYCHUSAMU.

ABTOMATH3alUsl — JTal pPa3BUTUS MAIUIMHHOIO IPOM3BOJACTBA, XapaKTEPU3YyEMBIH
OCBOOOKJICHHEM YeJOBEKa OT HEMOCPEJCTBEHHOrO BBIOJIHEHUS (QYHKIMHA yHpaBiieHUs
IPOM3BOJICTBEHHBIMU MIPOIIECCaMU U Niepeaayeii 3TUX GYHKIUN TEXHUYECKUM YCTPOUCTBAM.

AHAJIM3aTOP KUAKOCTH KOHAYKTOMeTpHYeckMii — JeiicTBue mpuOopa OCHOBAaHO Ha
U3MEPEHUH DIIEKTPOIIPOBOJHOCTH aHAIM3UPYEMBIX PACTBOPOB. Y IENbHAS HJIEKTPOIPOBOJIHOCTD
(ynenbHas 3J€KTpUUYECKas MPOBOJUMOCTB) KUAKOCTEH B 3aBUCHMOCTH OT KOHUEHTpAlUu U
IIPUPOJIbI PACTBOPEHHBIX B HUX BEILECTB MOXKET U3MEHATHCS HAa HECKOJIBKO MOPSAKOB, oT 10-4
(uucras Boaa) 10100 Om/M (cuiibHBIE 3JEKTPOIUTHI). UyBCTBUTEIHHBIMU JIEMEHTAMU SIBJISIOTCS
JNEKTPOJINTUYECKUE H3MEPUTENbHBIE sS4YEHKU. [l0 KOHCTpyKLIMH pa3nuyaroT KOHTAaKTHBIE U
OECKOHTAaKTHbIE M3MEpUTENIbHbIE SYEeWKH. B KOHTaKTHBIX HM3MEPUTEIbHBIX sUEeHKax B
AQHAJIM3UPYEMOM paCTBOPE PpPa3sMELIAlOTCA JJIEKTPOABI, T.€, UMEET MECTO TalIbBAHUYECKUHN
KOHTakKT ¢ HUM. B OECKOHTaKTHBIX W3MEPHUTENIbHBIX fYEHKax 3TOT KOHTAKT OTCYTCTBYET, a
UCIIOJIB3YETCS 3JIEKTPOMAarHUTHOE B3aUMOJAECHCTBHE C aHATTU3UPYEMBIM PACTBOPOM.

AHAIM3aTOP KUIKOCTH ONTHYECKHH (CMeKTpajdbHBIi) — B mpuOOpax 3HAYCHHUE
BBIXOJHOTO CHTHajJa HM3MEpUTENbHOW HH(pOpMAIMM 3aBUCUT OT B3aUMOJICHCTBHSA IOTOKA
M3JIy4eHUsI C AHAIM3UPYEMOM JKHIKOCTBIO WJIH OT CBOWCTB H3JIYyYEHUS aHAIU3UPYEMOU
KHUJIKOCTH. AHaIU3aTOPbl OINTHYECKOro CIEKTpa padoTaloT Ha OCHOBE TPAJAMLIMOHHOM
TUGpakMOHHON  pemietkd, uHTepdepomerpoB Dabpu-Ilepo, MaiikenbcoHa U HHBIX
UHTEPPEPEHIIMOHHBIX CXEM.

AHAJIN3AaTOP COJEpPKAHHMS BEIEeCTBA, PACTBOPEHHOI0 B KHAKOCTH — IPEACTABISAET
co0OM CpesICTBO U3MEPEHHUS, MTpeTHA3HAUCHHOE IS MTOJTyYeHHsI U3MEpUTENbHON HH(pOpMAIUU O
KOJIMYECTBE BEIIECTBA WJIM O €ro KOHIEHTPAallMH, a B HEKOTOPBIX CIIy4dasix — O CyMMe
KOMIIOHEHTOB BEILECTB B AHAIU3UPYEMOH KUAKOCTH.

Bbaok-cxema — wn300pakeHue Impolecca, MAaIIMHBl WM YCTPOMCTBA, Ha KOTOPOM
NPECTaBISIOTCS TOJIBKO CI0XKHbIE (PYHKIIMOHAIBHBIE Y3JIbl (OJIOKH) M CBS3H MEXKLy HUMH.

Bapukan—noiaynpoBOJHUKOBBIA — MpUOOp, NPUMEHSIOIMNCA Kak  d3JIeKTpUuecKas
€MKOCTb, U3MEHSIOIIAACS 110]] BO3AECHCTBUEM IPUIIOKEHHOIO HAIIPSKECHUS.

Buckosumerp KanwJUIApHBIH — JeiicTBHE NpubOOpa OCHOBAHO HA MCIOJIIB30BAHUU
3akoHa Ilyaseing [uig HCTeueHMs JKUAKOCTH M3 KaOWULIpHBIX TpyOok. KanmmnspHsiii
BHUCKO3UMETpP MpPEJICTaBIseT COOOK OAMH WM HECKOJBKO PE3epBYapoB 3aJaHHOrO o0BbEMa C
OTXOIUMH TPYOKaMH Majioro Kpyrjoro cedeHus, Wiau Kamwuispamu. [Ipuniun nedctBus
KaWIIAPHOTO BUCKO3MMETPA 3aKJI0YAETCS B MEUICHHOM HMCTEYEHUU KMIKOCTH U3 pe3epByapa
yepe3 KalnwuIsip OINpPENEICHHOIO CEYEHMs M JUIMHBI O]l BIMSHUEM Pa3HOCTH JAaBlIeHUH. B
ABTOMAaTUYECKUX KalNWULAPHBIX BUCKO3MMETPAX JKUIKOCTh MOCTYNAeT B KalMJULIP OT Hacoca
MOCTOSIHHOW ITPOU3BOUTEIIBHOCTH.

Bucko3umeTp poTanMoHHbIii — 1eiicTBre nMprOopa OCHOBAHO HAa H3MEPEHHH MOMEHTOB
CONPOTHBIICHUS WM KpYTAIIMX MOMEHTOB, II€PEAABAEMBIX AHAIN3UPYEMON KUIKOCTHIO
YyBCTBUTEILHOMY JIEMEHTY, KOTOPBIE SIBISIOTCS (DYHKIMEH BA3KOCTH KHUIKOCTH. Yaie npyrux



OPUMEHSIOTCS TPUOOPHI € KOAKCHAJNbHBIMU IIMJIMHAPAMM, BpAINAIOUIMMUCS TelNaMu U
BPAILAIOIIMMUCS NapauIeIbHbIMU AUCKaMH, TOTPY’KEHHBIMU B aHAIIM3UPYEMYIO KUIKOCTD.

Bucko3umerp mapukoBblii — neiictBue mnpubopa ocHoBaHo Ha Teopun CTOKCa,
CIPABEIJIMBOM B INPUMEHEHUM K JABIJKCHHIO INAPUKOB MAJIOTO0 JIHAaMETpa B JKUIKOCTIX M
3aKJIIOYAlOIIeicsl B TOM, 4YTO INap, Majgarolldii B JOCTaTOYHO BSI3KOM cpene, mpuoOperaer
IOCTOSIHHYIO CKOPOCTB JBM)KCHHS 3a CPAaBHUTEIIBHO KOPOTKUHM MPOMEKYTOK BPEMEHHU.

I'azoananu3aTop MarHuMTHBIA — JeiicTBue npuOOpa OCHOBAHO Ha W3MEPEHUU
MarHUTHBIX CBOMCTB ra30B. MarHUTHbIE CBOMCTBA I'a30B OOBIYHO XAPAKTEPU3YIOTCS 3HAUYCHUAMU
00BEMHOM MarHUTHOH BOCHPUUMYMBOCTM M  YJCJIBHOW MJIM MacCOBOH  MarHUTHOH
BOCIIPUAMYHUBOCTH.

I'azoananu3aTop onTHYecKuil — jeiicTBHe NpuOOpa OCHOBAHO Ha MCIOJIb30BAaHUU
3aBUCHUMOCTH W3MEHEHHUS TOIO WJIM HMHOTO ONTHYECKOTO CBOMCTBA AHAIU3UPYEMOH TIa30BOM
CMeCH OT U3MCHEHMS KOHLEHTpalUuu HU3MEPSIEMOro KOMIIOHeHTa. B onruyeckux
ra30aHaIn3aToOpax UCIONIb3YHTCS TAKUE ONTHYECKUE CBOMCTBA, KaK CIIEKTPaIbHOE NOIVIOLICHHE,
ONTUYECKAs IJIOTHOCTD, IIOKA3aTelb MIPEJIOMIICHHUS, CIIEKTPAIbHOE U3y4YEHHUE ra30BOM CMECU U
Jp. B COOTBETCTBMU C ONTHYECKHM CBOMCTBOM, IOJOXXEHHBIM B OCHOBY IPUHIMNA PAOOTHI
npubopa,  ONTHYECKHE  Ta30aHANU3aTOpPbl  MOJApA3AesioTcs  Ha  abCOpOLMOHHBIE,
uHTep(hEepOMETPUUECKIE U YMUCCHOHHBIE.

I'azoananu3aTop onTHyeckuii aGcOpOUMOHHBINH — JeiicTBue MpuOOpa OCHOBAHO Ha
TIOTJIOMICHUH JTy9HCTOM JHEPruud B WH(GpaKpacHOW 00JacTH crekTpa (B TOM YHCIE OINTHKO-
aKyCTUYeCKHe), yIbTpaduoaeToBO W BUANMON oOnacTsax cnekTtpa ((poTokonopumeTpudeckue
KUJKOCTHBIE U JIEHTOYHBIE).

I'azoananmu3aTop onTHYecKWii HHTep(pepomMeTpuYecKuid — JeiictBue mnpudopa
OCHOBAaHO Ha WCIIOJIb30BAHUU SIBJICHUSI CMEIIEHUS HHTEP(EHLIMOHHBIX II0JIOC BCIEJICTBUE
U3MEHEHUS ONTHUYECKOW IUIOTHOCTU Ta30BOM Cpebl Ha IYTH OJHOIO U3 JBYX KOIE€PEHTHBIX
Ty4dei.

I'azoananu3aTop onTHYeCcKHil IMHCCHOHHBINH — JeiicTBHe mpuboOpa OCHOBAaHO Ha
WCIIOIB30BAHUH W3JIyYEHHs JYYHUCTOM HSHEPIrHH, HAlpUMep NpPH HU3MEHEHUM WHTEHCHBHOCTH
CHEKTPAJbHBIX JIMHUM M3JIy4eHHMs] KOMIIOHEHTAa, 3aBUCAIIMI OT €ro KOHIEHTpaluu B
AHAIM3UPYEMOM Ta30BOM CMECH.

I'azoananu3aTop Temn0Boii — npruOOP, OCHOBAHHBIM HA U3MEPEHUU TEIJIOBBIX CBOWCTB
ONpENENAEMOr0 KOMIIOHEHTA ra30BOM CMeCH. B kadecTBe M3MepsieMbIX BEIMYMH MCIOJIb3YHOTCS
TEIUIONPOBOHOCTb TA30BOM CMECH M IMOJIE3HBIH TEIuIoBOH 3(h(eKT peakiuu KaTaTuTHYECKOTO
OKHCJICHUS, KOTOpBIE 3aBHUCAT OT KOHLEHTPALMH OIPEAEIIIEMOr0 KOMIIOHEHTA. TerioBble
ra30aHaJIn3aToOpPbl MOJPA3JENAIOTCS Ha Ta30aHAIU3AaTOPhl TEPMOKOHIYKTOMETpHUYECKHE (IO
TEIUIONPOBOJAHOCTH Ta30BOM CMECH) U TEPMOXUMHUYECKHE (IO MOJE3HOMY TEeIIOBOMY 3 (deKTy
peaKuy KaTaJIMTUIECKOTO OKUCIICHHUS).

I'azoanajm3aTop XMMHUYECKHI (MEeXaHUYECKHIl) — OTHOCHUTCS K IPYIIE MEXaHUYECKUX
npuOOPOB, OCHOBAHHBIX HA MCIOJIb30BAHUU PA3IMYHBIX XUMHUUYECKUX PEAKUUH U CBA3aHHBIX C
HUMHU H3MEHEHUN o0beMa WM JaBJICHUS aHAJU3UPYEMOMl Ia30BOM cMecH Iociie yAalleHus
AQHAJIM3UPYEMOr0  KOMIIOHEHTa. Y JaJ€HUE  KOMIIOHEHTa  OCYLIECTBIISICTCS  METOHaMu
n30MPATEIHHOrO MOTJIOIEHUS WK Pa3/IeIbHOTO JOKUTaHHSL.

I'azoanasm3aTopbl  (razoBble  xpomarorpabl) —  CPEICTBA  M3MEPEHMI,
IIPEIHA3HAYCHHBIE I KOJIMYECTBEHHOTO ONPECIICHUS COCTaBa rasa.
JAuadparMa — TOHKOCTEHHBIH JUCK C KpYIIbIM OTBEPCTHEM, OCh KOTOPOTO

pacriomaraerca 1o ocu TpyOompoBona. Ilepeansii (BXxomHasl) YacTb OTBEPCTUS HMMEET
WIMHIPUYECKYIO0 OpMy, a 3aTeM MEepPeXOoAUT B KOHHWYECKoe pacuupenue. [lepeansss kpomka
JOJDKHA OBITH TPSIMOYTOJIBHOM (OCTpoii) 0e3 3akpyrieHuid u 3ayceHull. Mcmomszyercs B
pacxoJoMepax B KaUECTBE CY’KaIOIIETO YCTPOMCTBA.

JM3JIeKTPUK — BEIIECTBO, 00JI1a1af0IIee OUYeHb MAJIOHN 3JIEKTPHUECKON TIPOBOIUMOCTHIO.

HNmnenanc—monHoe COMPOTHBICHHUE JJIEKTPUYECKOM IeMH TMEepEeMEHHOMY  TOKY,
06}’CJ'IOBJ'I€HHOG OMHYECCKUM, MHAYKTHUBHBIM U €EMKOCTHBIM COITPOTHUBIICHUSAMMU.

NHAYKTUBHOCTb—KOJTNYECTBEHHAS XapaKTepUCcTUKa CBSI3H MeXIy coboit
QJICKTPHUYCCKOI'0 TOKA B SaMKHYTOI\/JI eI C MarHUTHBIM ITIOTOKOM, CO31aBa€MbIM3THUM TOKOM.



Konnumarop — ontuueckas cuctema Jyisl IOJy4eHHsI ITydKa [MapajyiebHbIX Jy4eil.
KonBekumnsi—epeHoc Temia, MacChl WIH 3apsJI0B JIBIKYILECUCS Cpeaoil.

KonTyp »jexkTpmuyeckmii — 3aMKHyTas LENb IPOBOJHUKOB, IO KOTOPOH MOXET
IPOTEKATh AJIEKTPUUECKHH TOK.
JloromeTrp — wu3MepuTenbHble NPUOOpP, TOKA3aHUS KOTOPOTO IMPONOPIMOHAIBHBI

OTHOLICHMIO ABYX IEKTPUUYECKUX BEJIMYMH (OOBIYHO CHJI TOKOB). M3MepHUTENbHBIN MeXaHU3M
COCTOMT M3 JIByX pPaMOK, ITOMEIIEHHBIX B BO3AYLIHBIM 3a30p MEXIYy IMOJIOCAMH IOCTOSHHOTO
MarHuTa u ceple4HuKoM. MOMEHT paBHOBeCHs 00yCIIOBIEH BpallalOIIMMU MOMEHTAMHU PaMOK.
[Ipn n3MeHeHnn CONpPOTUBIIEHUS U3-3a U3MEHEHUS TEMIIEPATyphl YEPE3 OJIHY U3 PaMOK I1OTEYET
TOK OOJIbILIEH BETUYMHBI, PABEHCTBO MOMEHTOB HApPYLIMTCS M MOJBHXKHAS CHCTEMa ITOBEPHETCS
Ha yroJl, NPONOPLHOHAIbHBINA H3MEHEHUIO TEMIIEPATYPHI.

ManomeTtp nedopMALMOHHBIN — TIPUOOP, MPUHIUIT JEUCTBUS KOTOPOTO OCHOBAaH Ha
UCIOJIb30BaHUU Je(OpMaIli YyBCTBUTEJIBHBIX 3JIEMEHTOB (TPyOUaThIX MPY>KUH, CHIb(OHOB,
IJIOCKUX W TOMPUPOBAHHBIX MEMOpaH, MEMOpaHHBIX KOPOOOK, BSUIBIX MEMOpaH C >KECTKUM
LIEHTPOM) WIM DPa3BUBA€MOM HMMHU CHJIBl IIOJ JEHCTBUEM H3MEPSEMOIO [ABJIEHMSI Cpelbl U
peoOpa30BaHUM €€ B MPONOPLUOHAIBHOE IEPEMEIIEHUE UITH YCUIIUE.

MaHoMeTp “KMAKOCTHBIN — TpuOOp, MPUHLIUN JACHCTBUS KOTOPOTO OCHOBAaH Ha
YpaBHOBEUIMBAaHUHM HW3MEPSEMOr0 JaBJIGHWS WM Pa3HOCTH JIaBJIEHUH JaBJieHHEM cTos0a
paboueit xuaKocTd. OTINYAIOTCS MPOCTOTON YCTPOMCTBA M SKCILTyaTallud, OTHOCATCS K TPYyIIIe
pruOOpoB ¢ BUAMMBIM ypoBHeM. Jlnana3on usmepenus ot ao 0,1 MITa.

MaHomeTp 3J1eKTpHYeCKHi — TprOOp, OCHOBAHHBIM Ha WCHOJIB30BAHUU 3aBUCHUMOCTEN
JEKTPUYECKUX MTapaMeTpoB Mpeodpa3zoBaTeiell JaBJI€HUs OT U3MEPSEMOTO0 JIaBJICHUS CPEIbl.

Mepa — cpeicTBO HM3MEpEeHUH, MpeJHa3sHaYeHHOE Il BOCHPOM3BEACHUS (hru3nyeckon
BEJIMUMHBI 33JJaHHOTO pa3Mepa. Hanpumep, rupst — ecTb Mepa Macchbl, U3MEPUTEIbHBIN PE3UCTOP
— Mepa DJIEKTPUYECKOI0 COIPOTUBIICHMS, TEMIIEpaTypHas JamIa — Mepa SPKOCTHOM WIH
LIBETOBOM TEMIEPATYPHI.

MuIIMBOIBTMETP MATHMTOYJEKTPUUYECKM — Tpubop Ui U3MepeHus craabbix
ANEKTPUYECKUX HAIMPSHKEHUH (THICAYHBIX J0J1eH BoibTa). [IpuHIMI NeiicTBUS MIJITMBOJIBTMETPA
OCHOBaH Ha HCIIOJIb30BAHMM CHJI B3aUMOJEHCTBHUS MEXIY MOCTOSHHBIM TOKOM, IIPOTEKAIOIUM
[0 TPOBOJHUKY (OOMOTKE TOJABMKHOW pPAMKH), M MarHUTHBIM IIOJIEM TOCTOSIHHOT'O
HEIOJBUKHOTO MarHuTa. PaMka BBINOIHSIETCA U3 HECKOJIBKUX COTEH IOCIEA0BATEIbHBIX BUTKOB
TOHKOW M30JIMPOBAaHHON MTPOBOJIOKH (MEAHOM, aIFOMUHUEBOM ).

O0BbeKT ynpaBjaeHHs — 3TO YNPaBJIsIEMbll IPON3BOJACTBEHHBIN IPOLIECC.

ITapamarneTuku—BeNIeCTBa C MAarHUTHOM NMPOHULIAEMOCTHIO Oostbie 1.

IlnoTtHoMep — mnpubGop A8 HENpPephlBHOIO (WIM MEPUOJUYECKOr0) H3MEpEeHUs
IUIOTHOCTU BEILIECTB B IMpoOLlECC€ HX MNPOM3BOACTBA WM MEpepabdOTKH, YCTAHABIMBAETCS
HEIIOCPEACTBEHHO B TEXHOJOTMYECKUX JTMHUSX WM ITPOU3BOJICTBEHHBIX arperarax.

IInoTHOMep BecoBoii — nelicTBue mpuOOpa OCHOBAHO Ha HENPEPHIBHOM H3MEPEHHU
Macchl aHAM3UPYEMOM KUIKOCTH OIPEIeIEHHOro oObeMa, KoTopas sBisieTcs (yHKUUEH ee
IVIOTHOCTU. [Isi BecoBOro MeToja XapaKTepHbl HE3aBUCHMOCTb IIOKa3aHUM OT CBOMCTB
U3MEPSEMON Cpeibl, TAKMX KaK [IOBEPXHOCTHOE HATSHKEHUE, BA3KOCTb, HAJIMUME TBEPBIX YaCTHULL
U JIpYyTuX, U TaKXkKe IapaMeTpoB KOHTPOJUPYEMOrO IOTOKAa — CKOPOCTH JBHKEHHUS uepe3
YyBCTBUTEJIbHBIA DJIEMEHT, [aBJICHMs, IyJbcalluu pacxoga u T.A. IlorpemHocTs Takux
rmiotHoMepoB £(0,5 — 1)%.

I1noTHOMep BHOpAMOHHBIN — JelicTBHE TPUOOPa OCHOBAHO HAa U3MEPEHUHU KosleOaHun
YYBCTBUTEJIBLHOTO 3JIEMEHTAa MPU NPOTEKaHWU KOHTPOIMpPYEeMOH cpelbl. UyBCTBUTEIBHBIMU
3JIEMEHTaMU BUOPAIMOHHBIX JaTYUKOB IUIOTHOCTH CIY>KaT TPYOKH, IMIMHIPHI WU TUIACTHUHBI,
3aKpETJICHHbIE B HEMOJBMYKHBIX OCHOBAaHUSAX M IPUBOJMMBIE B aBTOKOJIEOATEIbHBIH DPEKUM
JBIDKEHUST cHcTeMOW Bo30yxJeHus. bonblioe pacmnpocTpaHeHHe NOMY4YHIHM TpyOdaTele
PEe30HATOPbI, BHYTPH KOTOPHIX MPOTEKAET KOHTPOJIUPYEMasl Cpea.

IInoTHOMep ruapocTaTHYecKHii (Mbe30MeTpUYecKHuii) — neiicTBrue nprudopa OCHOBaHO
HAa HW3MEPEHHH JIABJICHHS CTOJI0Aa OJHOPOJIHON aHAIM3UPYEMOM JKHUIKOCTU OIpeaeIeHHON
BBICOTHI, MMPONOPILMOHAIBLHOTO ee MiIoTHOCTH. [Ipu Hem3meHHO# BbicoTe cronba )unkoctu H
nasieHue P sBisiercsa Mepoil ee miIoTHOCTH. Mcrosb3yloTcsl IIIOTHOMEDPHI C UyBCTBUTEIbHBIMU



JJIEMEHTaMU B BHJIe MEMOpPaH WU CUIBL(POHOB U C MPOYBKON BO3yXOM (MHEPTHBIM ra3oM).

Il10THOMEpP MOMJIABKOBBIM — JeiicTBHE MpuOOpa OCHOBAHO HAa W3MEHEHUHU CTETICHH
HOTPY’KEHUs! TOIUIAaBKa, SBISIOMIEHCS (QyHKIMEeH MIOTHOCTH aHAIM3UpyeMou xuiukoctu. Ilpu
MOTPY)KCHHH B KUIKOCTh Teja (MOIJIaBKa) COTJIACHO 3aKOHYy ApxuMmeaa Ha HEro Oyner
JEICTBOBATh BBITAJIKUBAIOLIAS CUJIA, paBHAs MAacce BBITECHEHHOM >xuAakocTH. [lormiaBkoBble
IUIOTHOMEPBI MOJPA3JENAIOTCA Ha MPUOOPBl C IJIABAIOIIMM M IOTPY>KEHHBIM B JKHUIKOCTh
MOIJIABKOM. B miioTHOMepax ¢ IJIaBalOMIMM IMOIJIABKOM TIIyOWHA TOTPYKEHHs TOCIEIHETO
0o0paTHO MPONOPLMOHAIbHA IJIOTHOCTH M3MEPSEMON JKUAKOCTH, a B IUIOTHOMEpax ¢
MOTPY’KEHHBIM TOIUIABKOM MEXAY IJIOTHOCTBIO KUAKOCTH M BECOM IIOIJIABKA CYLIECTBYET
IIPSIMO IPONOPLUOHAIIBbHAS 3aBUCUMOCTb.

IHorpemnocTs rpydéasi — NOIPELIHOCTh U3MEPEHMS, CYIIECTBEHHO IIPEBBIIIAIOIIAS
OJKHAJACMYIO ITPH JTaHHBIX YCIOBHSIX.

IHorpemHocTs AMHAMHUYECKAs] — PA3HOCTh MEK/Y IOIPELIHOCTBIO CPEACTBA U3MEPEHHUS
B JUHAMMYECKOM DPEXKHME W CTaTHYECKOM IOTPEIIHOCTBIO, COOTBETCTBYIOIIEH 3HAYCHUIO
BEJIMYMHBI B JAHHBII MOMEHT BPEMEHH.

ITorpemnocTs HM3MepeHMsl — OTKJIOHEHHMS peE3yJibTaTa H3MEPEHUs OT HCTUHHOIO
3HAa4YeHUs H3MepsieMoil BennuMHBbL. [lorpemrHOCTh M3MEpEeHUs: MOXeT OBITh BbIpAaXKEHA B
€MHUIIAX U3MEepsieMON BEJIMYMHBI, T.€. B BUJAE aOCOJIIOTHOM MOTPEIIHOCTH (Pa3HOCTU MEXAY
3HAUEHUEM, IOJIyYEHHBIM IIPU U3MEPEHUHU, U UCTUHHBIM 3HAYEHHEM H3MEPSAEMON BEIUYMHBI),
WIM OTHOCUTEIBHOW MOTPEIIHOCTH (OTHOIIEHWE 3HA4YEHHs], MOJYyYEHHOIO IpPHU H3MEpPEHUu K
UCTUHHOMY 3HaYEHHIO U3MEPSIeMOI BETMUNHBI).

IHorpemiHOCTHL  CHCTEMATH4YeCKasl — IOTPEHNIHOCTh  M3MEPEHHs,  OCTarIIAsICs
IIOCTOSIHHOW MJIM 3aKOHOMEPHO M3MEHSIOLIASCS MPH MOBTOPHBIX M3MEPEHUAX OJHON M TOU ke
BEJIMYMHBI.

IHorpemHocTs ciy4yaiiHasi — IOTPEIIHOCTh M3MEPEHUs, M3MEHSIOIAACA CIy4alHbIM
00pa3oM Npu MOBTOPHBIX U3MEPEHUSIX OJHOM U TOH K€ BEJTHUNHBI.

IHorenumomerp — mpubop ans ompeneneHust sekTpoaBrkymeil cunbl (BAC) wm
HalpsDKeHUH KOMIIEHCALIMOHHBIM METOJIOM M3MepeHus. B ocHOBYy paboOThl MOTEHLIMOMETpA
noJjiokeH HyjneBol meron usmepenusa JO/IC, passuBaemoin TIIT. npu sTtom pasBuBaemas IC
yYpaBHOBEUIMBAETCSI (KOMIIEHCUPYETCSI) C IOMOILIBI0 H3BECTHOIO MAJCHMS HAINpsDKEHUsS, a
pesyabTupyroumii 3dpdexkr noBoaurcs A0 Hyas. PaznuyaroT MOTEHIMOMETPHI MOCTOSHHOTO H
IIEPEMEHHOT0 TOKa.

IIpeoOpa3oBaTenb M3MEpPHTEJIBHBIH — CPEICTBO M3MEPEHMMH, IPEIHA3HAYEHHOE I
BbIpa0OTKM CHUTHaja wu3MepurenabHod wuHpopmanuu B ¢dopMe, ymo0OHOM [uid mepeaauu,
JanpHelmero mpeodpa3zoBaHus, OOpabOTKM M (MJIM) XpaHEHHA, HO HE MoJAaroLIeics
HENOCPEJICTBEHHOMY BOCIPUATHIO HAOIIO1aTEIEM.

IIpeodpa3oBartenn H3MePUTEIbHbBIN MacIITa0HbIN - npeoOpa3oBareb,
IPEIHA3HAYEHHBIM JUII  WM3MEPEHUs BEJIWYMHBI B 3aJaHHOE 4YHUCJIO pa3, Halpumep,
U3MEPUTENIbHBIA TpaHCPOPMATOP TOKA, JIEJIUTENb HANpPSDKEHUS, U3MEPUTENbHBIM yCUIUTENb U
T.II.

IIpeoOpa3oBatennb W3MEpPHTEJNBbHBI MNEPBHYHBIA — HA3bIBAIOT W3MEPHUTEIbHBIN
npeobpazoBarenb, K KOTOpOMY IIOJIBEI€HAa HU3MepsiemMas BeJIMYMHA, T.6. TEpBbIA B
U3MEPUTENIBHOM  LIeNM,  HalmpuMep  TEPMOIIEKTPUYECKUH  TEPMOMETpP,  TEPMOMETP
CONPOTHUBIICHUS, CY>KAIOLIEE YCTPOUCTBO Pacxo/ia.

IIpeodpa3oBartenn H3MeEPHUTEJIbHbIN nepeJarIun - npeoOpa3oBareb,
MpeHA3HAYEHHBIN U1 AUCTAHITMOHHOW TIepeaun CUTrHajIa U3MEePUTEILHON HH(POPMAIIUH.
IIpeoGpa3oBaTesib  M3MepHUTEJbHBbIH  NMPOMEKYTOUHBIH —  mpeoOpa3oBarelnsb,

3aHUMAIOIINN B U3MEPUTENIBHON LIENTU MECTO T10CIIE IEPBUYHOTO.

IIpnGop m3MepuTeJbLHBINH — CPEICTBO M3MEpPEHUs, MpeIHa3HAUEHHOE JUIs BBIPAOOTKU
CUTHaja Wu3MepureabHoW uHpopMauuu B (Gopme, AOCTYNMHOM s HENOCPEACTBEHHOTO
BOCTIpHSTHS HaOIro1aTeel.

IIpubop wm3MepuTEJBHBIH AHAJOTOBBI — NpPUOOp, MOKA3aHUS KOTOPOIO SBISAIOTCA
HENpPepBHIBHON (YHKIMEH U3MepeHU KOHTPOIUPYEMOM BETUUHHBI.

IIpubop wu3MepuTeNbHBIH HHTEIPHUPYOIIMHA — NpudbOp, B KOTOPOM IOJBOAMMAs



BEJIMYMHA IIO/IBEpraeTcsl HMHTETPUPOBAHUIO [0 BPEMEHM WIM 10 JPYrod HE3aBUCHUMOMN
MIEPEMEHHOM.

IIpnGop u3MepHUTENBHBIH NOKA3BIBAIMIMNA — TPUOOpP, IOMYCKAIOUUN TOJIBKO
OTCUYUTBIBAHNE NTOKA3aHUM.

IIpuGop u3MepuTeNbHBIH NPAMOro AelcTBHS — MPHOOP, B KOTOPOM IPETyCMOTPEHO
OJJHO WJIM HECKOJIBKO Ipeo0pa3oBaHMIl CHUTrHajga W3MEPUTEIbHOM HHMOpPMALMU B OJHOM
HanpaBJiICHUH, T.e. 0€3 NMPUMEHEHUsT OOpaTHOM CBs3M, HANpUMEp MOKA3BIBAIOUIMNA MaHOMETD,
PTYTHO-CTEKJITHHBIM TEPMOMETD.

IIpuGop mM3MepuTeJbLHBINH PerucTPUPYOUIUA — TIPUOOP, B KOTOPOM MPEAyCMOTpEHA
perucTpanms NoKa3aHUi.

IIpuGop u3MepuTeabHbIi HU(PPOBOIl — MpuOOp, aBTOMATUUECKU BBHIPAOATHIBAIOIINN
JMCKPETHBIE CUTHAJIBI U3MEPUTEIbHON HH(DOPMaLUH.

Ipyxuna Bypaona — TpyOuaras npyXuHa, SJUIMITHYECKOTO MM IIOCKOOBAJIHHOTO
CCYCHHs, 4Yallle OJHOBUTKOBAs, LIEHTPAJIbHAs OCbh KOTOPOW IPEICTABISCT LYTy OKPYKHOCTH C
LEHTpaJIbHBIM yriaoM oT 200° o 270°.

Pacxonomep nepeMeHHOro nepemnaja AaBJeHMs — U3MEPUTENIbHBIA IPUOOD, MPUHLIUI
JNEHCTBUS KOTOPOIO OCHOBAaH HAa M3MEPEHMM IIepenaja JaBJEHUs, CO3/1aBaeMoOro Ipu
POTEKAHUU KHUJIKOTO MIJIM ra3000pa3HOro BEIECTBA, Yepe3 YCTPONUCTBO, YCTAHOBIEHHOE BHYTPU
TpyOonpoBoja. Pacxomomepsl NepeMEHHOro IMepernaja JaBleHUs B 3aBUCUMOCTH OT BHjAA
npeoOpas3oBarensi pacxoja JeNsATCs Ha: pacXoAOMepbl C CYXKAIOUUMH yCTPOMCTBAMH,
pacxomoMepsl € THAPAaBIMYECKUM  CONPOTUBICHUEM, IIEHTPOOEKHBIE  PacXOJOMEpHI,
pacxoioMepbl C HalOPHBIMH YCTPOWCTBAMH, PACXOJOMEpPbI C HANOPHBIMU YCUIUTEISIMH,
YAapHO-CTPYHHBIE PACXOIOMEPHI.

Pacxogomep nmocTosiHHOrO mepenaja aaBJjeHus (pacxoaoMep o0TekaHus) — mpuodop,
IOPUHLMI JAEWCTBUA KOTOPOTO OCHOBAaH HAa W3MEPEHUM BEPTUKAIBHOIO IEPEMEILEHUS
YyBCTBUTEIBHOTO JJIeMEHTa (00TeKaeMoro Teja), 3aBUCAIIETO0 OT pacxoda Cpeasl Hu
IPUBOJAIIETO OJHOBPEMEHHO K M3MEHEHMIO IUIOLIAAM IIPOXOJHOTO OTBEPCTHUS pacxojomMepa
TakKUM 00pa3oM, YTO Pa3HOCTh JAaBJICHUN HAa UYyBCTBUTENBHBINA AJIEMEHT (Ilepemnaj JaBiIeHMS)
0CTaeTCsl MPAKTUUECKH NOCTOAHHOM. [IpoTHBOAEHCTBYIOIIEH CHIION B pacX0J0MEPAx 3TOr0 BUJA
SBJISIETCS CHJIA TSDKECTU UYyBCTBUTENIBHOIO 3JIEMEHTA, BBIMOJIHSAEMOrO0 B BUJE IOIUIABKA HIIU
HOPIIIHSL.

Pacxogomep TaxoMeTpuyecKuil — npudOp, NPUHLHUI JEUCTBUS KOTOPOIO OCHOBAH Ha
UCIIOJIb30BAaHUM 3aBUCUMOCTH CKOPOCTH JIBWXKEHHMS Tel (UyBCTBUTENBHBIX HJIEMEHTOB),
MOMEIIEHHBIX B MOTOK, OT pacxoja BeIlecTBa, IPOTEKAIOLIEro yepe3 pacxoaomep. B TypOuHHBIX
TaXOMETPUUYECKUX PACX0JOMEpaxX YyBCTBUTEIbHBIMU IEMEHTAMU SIBIISIOTCS BPAILAIOIIUECS IO
JeICTBUEM MOTOKA MKUAKOCTU WM Ta3a TypOUHBI-KPBLILYATKH, PACIIONAraéMble TOPU30HTAIBHO
WIN BepTHKaJIbHO. KaMepHble TaXOMEeTpHUUECKUe pacxoJOMephl MPEACTABISAIOT OO0 OUH WIN
HECKOJIBKO IOJIBUYKHBIX 3JIEMEHTOB, OTMEPHUBAIOLINX WM OTCEKAIOIIUX NPU CBOEM JBHKEHUU
oTpeJieIeHHbIe 00bEMBI KHUJIKOCTH WIIU Ta3a.

Pacxogomep 3j1eKTpOMArHMTHBIH (MHAYKUMOHHBINH) — MpuOOp, NPUHLHUI AEUCTBUA
KOTOpPOT'0 OCHOBAH Ha 3aKOHE JIEKTPOMAarHUTHOW MHYKIMH, COIVIACHO KOTOPOMY HaBEJCHHAs B
npoBoaHuke JJIC mponopruoHagbHA CKOPOCTH €ro JBMXKEHUS B MarHUTHOM moje. Poib
JBUKYLIETOCS B MAarHMUTHOM II0J€ TIPOBOJHMKA WIPAeT 3JIEKTPONPOBOAHASA KUAKOCTb,
IpOoTEeKarolas M0 HEMarHUTHOMY ydacTKy TpyOompoBoja. [Ipumensitorcs s u3MepeHus
pacxoma DIIEKTPONPOBOJHBIX JKUIKOCTEH, pacTBOPOB M IMyJBII C MEIKOAMCIEPCHBIMU
He(eppOMarHuTHBIMU YaCTUILIAMHU.

Cunib(oH — TOHKOCTEHHas TpyOKa C MONepeyHbIMU KOJIBIEBBIMU ropamu Ha OOKOBOM
cteHke. JKecTkocTh cuiab(OHA 3aBUCUT OT MaTepHalia, Hapy>KHOI'O U BHYTPEHHErO TMaMETPOB,
TOJIIIMHBI CTEHKH 3arOTOBKH, paJinyca 3aKpyrieHus rodp U yria ux ynjaoTHEHHUs, Yucia rodp.

Cucrema ynpabJieHUsI — COBOKYITHOCTh TEXHHYECKHX YCTPOMCTB, MCIOJB3YEMBIX MAJIS
yIpaBIEHUs, U IMPOU3BOACTBEHHOIO IE€PCOHANA, NPUHUMAIOLIETO B HEM HENOCPEICTBEHHOE
y4acTue, COBMECTHO ¢ OOBEKTOM YIIPABJICHUS.

CosleHOMA—KaTyIIKa, 4€pe3 KOTOPYH MPOIYCKAKOT JJIEKTPUUYECKUN TOK Ul CO3JaHUs
MarHUTHOTO TOJISL.



Como — xaHaJl ¢ MEPEMEHHBIM IO JUIMHE IONEPEUYHbIM CEYEHHEM, IpeIHA3HAYEHHBIN
JUISL pa3roHa XUAKOCTEH WM ra3oB [0 3aJaHHOW CKOPOCTH M TpPHJIAHUS MOTOKY 3aJaHHOIO
HaIpaBJICHUSI.

CpencrBa M3MepeHHil — TEXHUYECKUE CPEACTBA, MCIOJB3yEMbIe NMPHU HU3MEPEHUSIX U
npeHa3HaYeHHbIC I MOIy4YeHUs: MH(QOpMAIMH O COCTOSIHUM OObeKTa yrpaBieHHs. J(aHHbIC
CpPEICTBA MMEIOT HOPMHUPOBAHHBIE METPOJIOTMUYECKHUE XapaKTEPUCTHKHU, T.€. XapaKTEPUCTUKU
CBOMCTB CpEACTB H3MEPEHHUM, OKAa3bIBAIOIIME BIUSHUE Ha PE3yJbTaTbl U IOrPELIHOCTU
W3MEPEHU.

Cy:kawuue ycTpoiicTBa HOPpMAaJIbHbIE — K HIM OTHOCSITCSI HOpMaJbHbIE TuadparMel U
comna, comia Bentypu, ans  KOTOpbIX KOA(pGUIMEHTHl pacxofa JOCTOBEPHbI U
BOCIIPOM3BOAMMBI, TI0O3TOMY OHHM PAacCCUMTBHIBAIOTCS W HE TpeOylT HHIUBUAYaTbHOU
rpagyupOBKH.

Cyxawmue ycTpoiicTBa cneuMajdbHble — K HHM OTHOcsTca TpyOku Bentypw,
IpPUMEHSEMbIE, KOIr/1a HE0OXOAUMO 00eCreuyuTh OYeHb Mallble MOTEpU JaBJICHUS, CETMEHTHbIE
muadparMbl € OKCLUEHTPUYHO PACIOJIIOKEHHBIM KPYTIBIM TPOXOAHBIM OTBEPCTHEM TIPHU
M3MEHEHUH Pacxo/ia CUJIbHO 3arpsi3HEHHBIX Ta30B.

TenonpoBoAHOCTHL—CBONCTBA TEJI IIEPEAABATD TEIUIOTY.

TepmucTOp—110TyNIPOBOIHUKOBBIN MPUOOP, IIEKTPUUECKOE COMPOTUBICHHE KOTOPOTO
3aBUCHUT OT TEMIIEPATYPBI.

TepMoMeTp MaHOMeTpUYeCKMil — JCiCTBHE MPUOOpPa OCHOBAHO HA WCIOJIH30BAHUH
3aBHCHUMOCTH JIaBJE€HUs paboyero BelecTBa IMpPHU IOCTOSIHHOM O0beMe OT Temieparypsl. B
3aBUCHUMOCTH OT pabodyero BeIIeCTBAa BBIJCNAIOT ra3oBble (a30T, Teuil), KOHJEHCAIlMOHHBIE
(alleToH, METWIXJIOPUI, STHIXIOPUA, (PEOH, NPOMHUIEH, aleTOH, JTHIOEH301 U T.JI.) U
KUJKOCTHBIE (PTyTh, KEPOCHH, JTUTPOUH, METAHCUJION) TePMOMETPHI. J(Marna3oH u3MepeHus orT -
150 mo + 600 °C.

TepmomeTp pacmmpenus — npudop, JEeHCTBUE KOTOPOIO OCHOBAHO HA MCIOJIb30BaHUU
3aBHCUMOCTH YJIeJIbHOTO 00beMa BELIeCTBa OT TeMIepaTypbl U3MEPSEMOi Cpe/ibl, B KOTOPYIO OH
MTOMEILIEH.

TepMoMmeTp pacmMpeHuss OMMeTaNJIMYeCKHMi — jaelcTBHe NpuOOpa OCHOBAHO Ha
pa3HOCTH u3ru0e MpH HarpeBaHUM OMMETAUIMYECKOM MUIAaCTUHKU (MHBAap — JIaTyHb, WHBAp —
CTaJlb) U3-32 PA3IUYHBIX KOA(PPHUIHUEHTOB JMHEHHOIO pacuupeHus. Jluana3oH U3MepeHus oT -
60 mo + 500 °C.

TepMoMeTp pacuiMpeHHsi AMJIaTOMeTPUYeCKMil — JeiicTBUe MpuOOpa OCHOBAHO Ha
Pa3HOCTH YAJMHEHUI NBYX TBEPABIX TEJ MPH HArpeBaHUU H3-3a Pa3IMUYHBIX KOI(PPUIMEHTOB
JAMHEWHOro pacmupenust. OTIn4arTCsl IPOCTOTON YCTPOWCTBA U BBICOKON 4yBCTBUTEIBHOCTBIO.
Huanason n3mepenus ot -30 go + 1000 °C.

TepMoMeTp pacliMpeHHusi *KUAKOCTHBIH — JeiicTBUE MpuOOpa OCHOBAHO Ha PaszIMuuU
KOA(p(UIMEHTOB 0O0BEMHOr0 pacIIMpeHUsl Marepuaya OO0O0JIOUKHM TEPMOMETpa M KHUAKOCTH,
3aKJIFOYEHHOM B Hell. [Jisl 3an0JHEHUS )KUIKOCTHBIX TEPMOMETPOB MPUMEHSIOT PTYTh, TOIYOJI,
STWJIOBBIM CIIUPT, KEPOCHUH, NETPOJIEHHBIN 3¢up, nenrta u 1.1. [uanazon usmepenus ot - 200 1o
+ 750 °C.

TepmomeTp conpoTuBjieHHsl — JeHCTBUE NpUOOpa OCHOBAHO Ha HCIOJb30BaHUU
3aBUCUMOCTH 3JIEKTPUUYECKOIO COINPOTUBIIEHUS UyBCTBUTEIIBHOIO 3JIEMEHTA OT TEMIIEpaTypbl
R =f(T). BeimyckaroTcst TepMOMETpBI C IUIATUHOBBIMU TepMONpeoOpa3zoBaTesiiMU (JMana3oH
uzMepenust ot -260 go + 1100 °C), meansiMu (auama3on usmepenus ot -200 mo + 200 °C),
HUKeNIeBbIMU (Auamna3zoH u3MepeHus ot - 60 mo + 180 °C), momynpoBOJHUKOBBIMU (Hana3oH
u3Mmepenus ot -150 o + 450 °C).

TepmomeTp cONPOTHBIEHMA—-YCTPOICTBO, B KOTOPOM H3MEPEHHE TEMIEpaTyphl C
noMoIIbl0 TepmorpeoOpazoBareneii comnpotuBieHus (TC) ocHOBaHO Ha HCMOIB30BaHUU
3aBUCHUMOCTH 3JIEKTPUYECKOI'O COMPOTHUBIIEHUSI YyBCTBUTEIBHOIO 3JIEMEHTA OT TeMieparypsl R
= f(t). Bun ¢dynkuum 3aBucut ot marepuana TC. B HacTosIee BpeMs BBITyCKAIOTCS TPU TPYTIIbI
crangaptHeiX TC: muaTuHOBBIE (MpeaHA3HAYCHBI 1)1 [uana3ona ot - 260 go +1100 °C), meanbie
(mna muanaszona ot -200 mo +200 °C) u HukeneBsie (11 quamna3ona ot - 60 mo +180 °C).

TepMoMeTp  TepMOdJIeKTpHYeCKMi —  JneiicTBme  mpubopa  OCHOBAaHO  Ha



TEPMODIJIEKTpUUECKOM d(h(dekre, KOTOpPBIA 3aKIOYaeTcss B TOM, YTO B 3aMKHYTOW LENH,
coctosmen u3 n1Byx u 6osiee nmpoBoaHukoB (TIIT), Bo3HUKAET TOK, €CITM MECTa UX COSAMHEHUS
(cnast) HarpeTsl A0 pa3HbBIX Temmeparyp. Jis 3aluThl OT MEXaHMUYECKUX MOBPEXKICHUM U
BO3JICUCTBUS CpENbl, TeMIeparypa KOTOPOM HW3MEPSETCs, 3an30JUPOBAHHBIE 3JIEKTPOIbI
TEPMOMETpPA TMOMEHIAIOTCA B CIEUHUANbHYIO 3alllUTHYIO apMaTypy. Buasl ucnonb3yeMbix
tepmomnap: TtuiatuHo-ponueBas (TIIP), xpomenb-amomeneBas (TXA), Xpomemnb-KoresaeBas
(TXK), Bomsppam-penueBas (TBP), Bonbdpam-monudnenoBas (TBM), menb-KOHCTaHTaHOBAs
(TMK). Inanazon uzmepenus ot +300 go + 1800 °C.

Tepmonapa (TIIT) — TepmodeKTpuUeCcKUl IpeoOpa30BaTeslb TEMIIEPATYPHI.

TexHuuyeckue cpeacTBa aBTOMATH3AUMH — TEXHUYECKHE YCTPOMCTBA, KOTOPHIE
MIPUMEHSIFOTCS B CHCTEMaX YIIPABJICHUS U1l aBTOMATH3AIMK (PYHKIMI TOTy4YeHus, epepaboTKu
uHGOpMaIMU U IPUHATHUS PELICHUH.

Tpy6a BenTypu — ycTpOHCTBO 1711 U3MEPEHMSI pacxoda WU CKOPOCTH IOTOKa ra3oB U
KUJKOCTEH, TMpeacTaBisitomee co0oi TpyOy C TOpPJIOBHHOHM, BKJIIOYAEMYH0 B pa3phiB
TpyOonpoBoa. MiMeeT HaMeHbIIINE TOTEPHU JAABICHUS CPEIH CYKAIOIIHUX MTOTOK PACXOOMEPOB.

YnpasieHue NPOU3BOACTBEHHBIM IMPOLECCOM — BO3JCHCTBUE HAa TEXHOJOTMYECKHI
npoliecc, KOTopoe o0ecreyBaeT ONTUMANIBHBIN HITH 3a/1aHHBINA PEXXUM PaOOTHI.

YpoBHeMep akycTudeckuii (yJabTPa3ByKOBOii) — JeiicTBHE MpuOOpa OCHOBAHO Ha
CBOMCTBE 3BYKOBBIX KONEOAHMI OTpa)kaTbCsi OT TPAaHMIBI pasfiena Cpel C PasIudHbIM
aKyCTHUECKHM COIPOTHUBIIEHUEM. B akycTHUeCKHX ypOBHEMEpax UCHOJIB3YETCs] METO/I JIOKalluu
YPOBHSI KHJIKOCTH 4epe3 razoByto cpeqy. OHM MOTYT OBITh HMCIIOJIB30BaHBI JJISI M3MEPEHHS
YPOBHSL OJHOPOAHBIH W HEOJHOPOJHBIX, BS3KHUX, AarpecCUBHBIX, KPUCTAIU3YIOLUIUXCS,
00pa3yIoIMX 0CaIOK KUAKOCTEeH, Haxoaamuxcsa noj nasinenue 1o 4 MlIla u temneparype ot 5
1o 80 °C. B ynbTpa3ByKOBBIX YPOBHEMEpPAX UCIOIB3YETCS METOJI, OCHOBAHHBIN Ha OTPAXKECHHUU
yJIBTPa3BYKOBBIX KOJEOAHUH OT TPAHUIBI CPEell CO CTOPOHBI KUAKOCTH. OHH MPUMEHSIOTCS
TOJILKO JJIi WM3MEPEHHs YPOBHS OJHOPOIHBIX JKUAKOCTEH, HAXOIAUIMXCA TIOJ BBICOKUM
U30BITOYHBIM JIaBIICHUEM.

YpoBHeMep OyiKOBbBIH — IPUOOP, MPUHIUI JEHCTBUS KOTOPOrO OCHOBAH HA U3MEPEHHUU
BBITAJIKUBAIOIIEeH (ApXHMEIOBOM) CHWIBI, JACWUCTBYIOIIEH Ha OyeK, KOTOpBI TOrpyXKeH B
KUJKOCTh U YIEpPKUBAETCS B HEW B 3aJJaHHOM IOJIOKEHUH C TMOMOIIBIO KaKOH-JINOO BHEIIHEH
CuIIbI (yIpyrast cujia MpY>KUHBI UIH CKPYYHBAIOIICHCS TOPCUOHHON TPYOKH).

YpoBHeMep ruapocraTudeckuii — npudOp, MPUHIUI JEHCTBUS KOTOPOTrO OCHOBaH Ha
U3MEPEHUH JAaBJICHUS CTOJ0A KUIKOCTU WU BBITAIKUBAIOUICH CUIIBI, NEHCTBYIOIICH Ha TeEO,
norpyx’eHHoe B XuakocTh. lllupokoe npumeHeHue Haunuid OyHKOBBIE U NMbE30OMETPUUYECKUE
(GapOoTaxHbIe) ypOBHEMEDHI.

YpoBHeMep eMKOCTHOM — NpUHLMII JEHCTBUS NpubOpa OCHOBAaH Ha pazIudyHUU
JURJIEKTPUUECKON MPOHMIIAEMOCTH KOHTPOJIMPYEMOM cpeabl (3MYJbCUI) M AMIIEKTPHUUECKOM
IPOHUIIAEMOCTH BO3JlyXa JMOO BOJSHBIX MapoB. Vcrnonb3yroTes s U3MEPEHUs YPOBHS CpEL,
HaxoJAIIUXCs noj aasieHue ot 2,5 1o 6 Mlla u umeromux temmnepatypy ot -40 qo 200 °C.

YpoBHeMep KOHAYKTOMETPUYECKHH (OMHYeCKHiIl) — NpUHLMI JAelcTBUA IpuOopa
OCHOBaH Ha 3aMbIKaHUM BJIEKTPUYECKOM I[€NM HCTOYHMKA MUTAHUS 4Yepe3 KOHTPOIUPYEMYIO
cpelly, IPEJCTaBISIONIYI0 cO00i y4acTOK 3JIEKTPUYECKON IeNH C OINpeNeIeHHbIM OMUYECKUM
comnpotuBieHueM. [Ipubop npencrapiser coboil 37IEKTPOMAarHUTHOE pejie, BKIIOYAaeMOe B LIETb
MEK]y JIEKTPOJAOM U KOHTPOIUPYEMOM CPEIOM.

YpoBHeMep MNOIUIABKOBBIA — TpHOOp, MPUHIMI AEUCTBUS KOTOPOTO OCHOBaH Ha
U3MEPEHUH TEPEeIBUKEHUSI UyBCTBUTEIBHOIO 3JIEMEHTa (IIOIUIaBKa) MPH HU3MEHEHMH YpPOBHS
KHUAKOCTU. OTO TEPEMEIICHHE MEXAHWYECKM MM C IIOMOIIBI0 CHCTEMBl AMCTaHLMOHHOMN
nepesavy rnepeaeTcss K “3BMEpUTENbHOM yacTH npuodopa.

YpoBHeMep nbe3oMeTpuyeckuii — mprOOp, MPUHIIMI JIEHCTBUS KOTOPOTO OCHOBaH Ha
W3MEPEeHUH JaBJICHUS BO3AyXa WM rasa, OapOoTtupyemoro (IpoJyBaeMoOro) uepe3 CIlon
KUAKOCTU. JlaBneHue sBIsSETCS MEpPOl ypOBHS >KUIKOCTH, MPH ATOM HEOOXOAMMO YYUTHIBATH
IUTOTHOCTB KHJIKOCTH, TaK Kak P = pgh.

YpoBHeMep paauMoON30TONHBIN — JeiicTBHe mNpuOOpa OCHOBAaHO HA 3aBUCHMOCTH
MHTEHCUBHOCTU TOTOKAa MOHM3HMPYIOUIETO H3JIy4YEeHMs], MaJarollero Ha MPUEMHHK (IETEKTOp)



U3IIy4EHMs, OT TI0JIOKEHUS YPOBHS U3MEPAEMOU cpelibl. Paquon30TONHBIE yPOBHEMEDHI JEIATCS
Ha JIB€ TPYNIbL: «CJIENALIME» YPOBHEMEpPhl M CHUTHAJIM3aTOphl YpoBHsA. «Clensmime»
YPOBHEMCPEI MPEAHA3HAYCHHBIC IJId HCIPCPBIBHOTO M3MCEPCHUA YPOBHSA CpEAbl B €MKOCTHU, B
3TOM cllydae, U3Jlydareidb U MPUEMHHUK PaJHallMOHHOIO HM3Iy4YeHHs] NEpeMelaloTcsi BBEpX U
BHU3, II0 BCEH BBICOTE €MKOCTH. CHUrHanu3aTopsl YpOBHS (CHTHAJIM3AaTOPHl MPEEIBHOTO
3HAYEHUs] U CUTHAJIM3AaTOPbl OTKJIOHEHHS OT 3aJlaHHOTO YPOBHS) CUMUTAIOT HOPMAaJbHBIM:
YPOBEHB CPEJIbI 10 IMHUU YCTAHOBKH JaT4MKa (T.€. 3aIIUTa OT MEePENHBa), TH00 K€ HaXOXKICHHUE
JaTYMKa Ha TpaHUIlEe IBYX cpen (moauepKaHUEe YpOBHS), STO CTallMOHApHBIE MPUOOPHI,
YCTAHOBJICHHBIC HA OJHOM MCCTC, HC UMCIOIHEC IMOABUIKHBIX qacTeil.

YpoBHeMep 3jIeKTPUYECKHH — MPUOOp, MPUHIHUI ACHCTBUS KOTOPOTO OCHOBAaH Ha
W3MEpPEHUU DIIEKTPUYECKUX CBOMCTB CpEIbl: AJIEKTPONPOBOJAHOCTH (KOHIYKTOMETPHUECKHE
(oMHUecKue) ypoBHEMEPHI), AUISKTPUUECKON TPOHUIIAEMOCTH (EMKOCTHBIE YPOBHEMEPHI) U JIP.

YcTpoiicTBO U3MEpPUTEIbHOE — CPEACTBO U3MEPEHHMS, COCTOSIIEE U3 U3MEPUTEIBHBIX
npuOOPOB U M3MEPUTENBHBIX MpeoOpazoBaTesieid. M3aMepuTenbHbie yCTPONCTBA B 3aBUCHMOCTH
OT UX Ha3HaueHWs U QYHKIMHA, MOTYT OBITh MOApA3/eNieHbl Ha MEPBUYHBIC, TPOMEKYTOUHbIE U
BTOPUYHbBIE U3MEPUTEIbHBIE TPHUOOPHI.

YcTpoiicTBO  M3MepUTeIbHOE BTOPHYHOE — CPEACTBO M3MEPEHMs, KOTOpOE
npe€aHasHa4YCHO JJIA pa6OTI)I B KOMIIJICKTE C IIEPBUYHBIMHA U ITPOMEKYTOYHBIMU HpI/I60paMI/I, a
Tak)Ke C HEKOTOPBIMH BHIaMU TIEPBUYHBIX U MPOMEKYTOUHBIX MpeoOpa3oBaTenei.

YcerpoiicTBO m3MepuTe/lbHOEe MEePBHYHOE — CPEACTBO H3MEpPEHUs, K KOTOPOMY
Mo/IBEICHa U3MepsieMast BEJIMUMHA.

YerpoiicTBO M3MepHTe/IbHOE NMPOMEKYTOUHOE — CPEACTBO M3MEPEHHUS, K KOTOPOMY
MOJIBEJICH BBIXOTHOM CHUTHAJI IEPBHYHOTO MpeoOpa3zoBaTels.

DeppoMarHeTHKU—BENIECTBA C MArHUTHOM MPOHUIIAEMOCTBIO PAaBHOM 1.

Xpomartorpad razoBblii — npuboOp mpenHa3HAYeH Ui KOJIMYECTBEHHOTO aHalM3a
ra3oBelX cMmeceil. XpomaTtorpadusi Tra3oB NoOJpa3feNseTcs Ha ra30aJcopOLUOHHYI0 U
ra30KUIKOCTHYI0. ['a30aAcOpOLMOHHBIA METOA pa3leNieHHs KOMIIOHEHTOB OCHOBaH Ha
pa3IUyHON  aaCcopOMPYeMOCTH KOMIIOHEHTOB ajcopOeHTaMu (MMOPUCTBIMU BEHIECTBAMU C
OOJBIION TIOBEPXHOCTHIO — AKTUBUPOBAHHBIMH YTJISIMH, CHJIMKArelIsMH, allfOMOTEIsMHU,
HCOJ’II/ITaMI/I). FaSO)KI/IZ[KOCTHBII\/’I MCTOA Ppa3aciiCHUd KOMIIOHCHTOB OCHOBAaH Ha pas3jivudun
PacTBOPUMOCTH KOMIIOHEHTOB aHAJM3UPYEMOI CMECH B TOHKOM CJIO€ >KMJIKOCTH (Ba3€JIMHOBOIO
Macla, CUJIMKOHOBOI'O Macja, BBICOKMISILErO aBHAIIMOHHOTO Macia, MOJMATUIICHITIMKOIEH U
JIp.), HAHECEHHOM Ha MOBEPXHOCTh TBEPAOTO0 XUMUYECKH UHEPTHOTO HOCUTEIIS.

KoHTpoJibHbIE BONPOCHI 1JI1 IPOBEJAEeHNS UTOTOBOM aTTecTaluu (3a4eTa):

1.  TocynmapctBeHHasi cuctemMa MPOMBIIIIEHHBIX NPUOOPOB U CPEICTB aBTOMAaTU3aLUU.
Onexrpuueckue I'CII.

2. TocynmapcTBeHHast cucTtemMa MPOMBIIIJIEHHBIX MPUOOPOB U CPEJICTB aBTOMAaTU3ALUU.
[TueBmatuueckue ['CII.

3. T'ocynmapcTBeHHass CUCTeMa IPOMBILIUIEHHBIX NPUOOPOB U CPEACTB aBTOMAaTH3AlUH.
I'mppasnuueckue I'CIIL.

4. TocynapcTBeHHasi cucTeMa MPOMBIIUIEHHBIX MPUOOPOB U CPENCTB aBTOMATU3ALINU.
I'CII pabotaromie 6e3 HCTOUHUKOB BCIIOMOIaTeIbHOM HEPIHUH.

5. H3mepeHue BIIaXXHOCTHU I'a30B, TBEP/bIX U CHITYYUX MATEPHAIIOB.
W3mepenne BA3KOCTH )KUIKOCTEN. BUCKO3UMETpPEHI ¢ KOAKCHAIBbHBIMU LIMJINHAPAMHU.
N3mepenne BA3KOCTH )KHUIKOCTeH. KanmisspHble BUCKO3UMETPHI.
W3MmepeHne BI3KOCTH )KUIKOCTEN. POTallMOHHBIE BUCKO3UMETPBI.

9.  Usmepenue Bsizkoctu xujakocteil. [llapukoBbie BUCKO3UMETPHI.

10. M3mepeHue MIOTHOCTH KUAKOCTEW. BecoBbIe IIIOTHOMEDHI.

11. HW3mepenue pacxoja u Macchl BemecTB. Pacxomomepsl oOTekaHusI.

12. H3mepeHue pacxoja M Macchl BewIeCTB. PacxomoMepsl MEpPEeMEHHOro Mepernaja
JTaBJICHMSL.

13. H3mepeHue pacxoja U Macchl BEIIECTB. TaxoMETpHUUECKHE PACXOAOMEPHI.
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14. W3mepeHue pacxoja U MaCChl BEHIECTB. DJIEKTPOMArHUTHBIC (MHIYKIMOHHBIC)
pacxoaoMepsl.

15. W3mepenue cozepKaHus BEILECTB, PacTBOPEHHBIX B KUIKOCTSX.
Konnykromerpuueckne npudopsl.

16. W3mepenue conepkaHus BEIIECTB, PACTBOPEHHBIX B JKUAKOCTIX. ONTudyeckue
aHAJIN3aTOPBI.

17. VI3mepeHue cocTaBa ra3oB M XKHIKOCTEH METO0M XpoMaTorpaduu.

18. U3MmepeHue cocTaBa ra3os.

19. U3mepenue ypoBHs. AKycTuuyeckue (yIbTpa3ByKOBbIE) YPOBHEMEDHI.

20. MHsmepenue ypoBHs. ['mapocTaTuuecKue mIOTHOMEPHI.

21. W3mepenue ypoBHs. ['uapocratuueckue ypoBHEMEPHI.

22. MH3mepenue ypoBHs. [lonaaBKoBbIE IIIOTHOMEPHI.

23. U3mepenue ypoBHs. [lomiaBkoBble ypOBHEMEPHI.

24. H3mepenue ypoBHs. Pairon30TONHbIE MIIOTHOMEDHI.

25. W3mepenue ypoBHs. Paguon3oronHsie ypoBHEMEDHI.

26. H3mepenue ypoBHS. DJIEKTPUUECKUE YPOBHEMEPHI.

27. W3meputenpHble npeoOpa3oBaTelid W NPUOOPHI  JUIL HM3MEPEHHs JaBIICHUSL.
HedbopmarimoHHbie MAHOMETPBI.

28. HM3meputenpHble mpeoOpa3oBaTelid W NPUOOPHI  JUII HM3MEPEHUS JaBIICHUS.
KuakocTHble MAaHOMETPBI.

29. HUsmeputenpHble npeoOpa3oBaTelid W NPUOOPHI JUII HM3MEPEHUs JaBIICHUS.
DIIEKTpUYECKHE MAHOMETPBHI.

30. W3meputenbHble NpeoOpazoBaTeNd M MPHOOPHI Ui H3MEPEHUs TEeMIIEpaTyphl.
TepMoMeTpbI CONPOTUBIIEHUS.

31. H3meputenbHble mpeoOpazoBaTeNd M MPHOOPHI Ui H3MEPEHUs TEeMIIEPaTyphl.
TepmMoMeTphl pacipeHusl.

32. H3meputenbHble NpeoOpazoBaTeNd M MPHOOPHI Ui H3MEPEHUs TEeMIIEpaTyphl.
TepMonnekTpruuecKkre TepMOMETPBI.

33. H3meputenbHble NpeoOpazoBaTeNd M MPHOOPHI Ui H3MEPEHUs TEeMIIEPaTyphl.
MaHoMeTpuuecKre TEPMOMETPBI.

34. Kanansl usmepenus u ynpasienus B ATIIII. [Ipumepsr.

35. KackanHas cxema aBTOMaTH3alUH Ipoliecca PeKTUPUKALUU

36. OCHOBHBIE DJIEMEHTBI CPEJICTB U3MEPEHUI.

37. PerynupoBaHue mapameTpaMH COCTaBa U Ka4eCTBA

38. PerynupoBaHue MOBEPXHOCTHBIX TEMIOOOMEHHUKOB.

39. PerynupoBaHHe MOBEPXHOCTHBIX TETUIOOOMEHHUKOB OaliacHpOBaHUEM.

40. PerynupoBaHHe MOBEPXHOCTHBIX TEIIOOOMEHHUKOB TI0 PacXoy.

41. PerynupoBaHH€ MOBEPXHOCTHBIX TEMNIOOOMEHHUKOB 10 PACX0ly KOHJIEHCATa.

42. PerynupoBaHHE CMELIMBAHUEM.

43. PerynupoBaHue TEII000OMEHHUKOB CMEIIICHHSI.

44. CpaBHMTEIBHBIA aHAINU3 IPUMEHUMOCTHU PETYJIATOPOB.

45. CrpyKTypHBIE CXEMbl KOMOMHHUPOBAHHOTO YIIPABJICHUS CMEIIICHUEM.

46. CrpyxkrypHble cxembl CAP ocHOBHBIX 00bekTOB yrpasieHus HI'O.

47. (Cxema peryaupoBaHHs COCTaBa TUCTUILIATA.

48. Tabnuupl napaMeTpoB cOOpa JaHHBIX U YIPABJICHUU.

49. Tpexmo3uIMOHHOE PETYIUPOBAHUE.

50. VYmnpasieHue HacOCaMU CKBaXKUH.

51.  VYmnpaBrneHue KOMIPECCOPHOU CTAHIIUEH ra30MepeKayKH.

52. VYmpaBineHHe HACOCHOU CTaHIUEH HedTenepeKauKH.

Ipumeuanus: B npusedenHvle KOHMPObHBIE BONPOCHL MOZYM OblMb 6HECEeHbl HEeKOMOopble
U3MEeHeHUsl, npu YCI08UU, YMO OHU He OVOYm NPOMUBOPEUUNb COOEPHCAHUIO OUCYUNTUHDL.



8 Cucrema oneHUBaHMS IJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS

dopmMa KOHTPOJIA 3a oany padory Bcero
Munum. Make.
0aJ1710B 0aJ110B
Texynuii KOHTPOJIb:
Nn0020MOBKA K NeKUUOHHBIM 3AHAMUAM 1 bann 5 bannos 10 b6annos
6bINOJIHEHUE U 3AUUMA NPAKMUYECKUX pabom 1 6ann 5 bannos 30 6annos
NPOMENCYMOYUHAsL ammecmayusi (mecmuposanue ¢ 1 6anna 12 6annos | 12 6annos
cobecedosanuem no umo2am mecma)
Hrorosas arrecranus 1 6ann 48 48 6annoe
HToro 3a cemecTp (3a4€T MO AMCIHHUILIHHE) 52 100 100 b6annos

9 YyeOHO-MeTOAMYECKOE U HH(POpMALIMOHHOE 00ecnieyeHHe TUCHUIINHBI

9.1 OcHoBHas1 IUTEpPaTYpa

OcHOBBI aBTOMATHU3AIMKA TOPHOTO U HE(TErazoBoro MpPOU3BOJICTBA : yuyeOHOe mocodue /
IO. B. be6uxos, 0. A. Ilogkamennsiii, . A. Sxymes, I'. II. [IBoituenkoBa. — 2-¢ u3a. —
Mocksa, Bonorna : Uudpa-Unxenepus, 2023. — 128 c¢. — ISBN 978-5-9729-1123-3. —
Texcr : anmexktponnslit // Lludposoit oopazoBarensHbii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/132798.html

OCHOBBI aBTOMAaTH3aIUN TEXHOJIOTUICCKUX MPOIECCOB: YIeOHOE TTOCOOHE I CPETHETO
npodeccuonanbHoro obpazoanus / A. B. Illarun, B. W. Jlemxun, B. }0. Kononos, A. b.
KabanoBa. — Mocksa: M3znarensctBo Opaiir, 2019. — 163 c¢. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-03848-4. — TekcT: anexkrponssiii // DbC IOpaiit [caiiT]. —
URL: https://www.biblio-online.ru/bcode/431607.

Poros, B. A. CpenctBa aBTOMaTu3alliid M YIPaBICHUSA: YUYeOHUK AJIs aKaJeMHYEeCKOTrO
OakamaBpumata / B. A. PoroB, A. JI. UymakoB. — 2-¢ wu3I., UCOp. U JOM. —
Mocksa:U3narensctBolOpaiit, 2019. — 352 c. — (bakanaBp.Akagemudeckuii kypc). — ISBN
978-5-534-09060-4. — Tekcr : oanekrponHsidi // OBC  IOpaiir [caliT]. —
URL:https://www.biblio-online.ru/bcode/434524.

Ca¢uymmmn, P. K. OcHOBBI aBTOMaTHKH ¥ aBTOMAaTH3aIMs MIPOLIECCOB: yueOHOE TTocoOue
Ui cpenHero npodeccuoHanbHoro oopasosanus / P. K. Cabuymiaua. — 2-e uzf., ucop. U JO1.
— Mockaga : UznpatensctBo FOpaiit, 2019. — 146 ¢. — (IlpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-08256-2. — Tekct: anektponnbii // OBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/439037.

XpamenkoB, B. I'. ABromaTtuzamusi yOpaBlieHUS TEXHOJIOTHUYECKHMMH TMPOIECCaAMU
Oypenust HeTera30BbIX CKBAXUH: yueOHOE MmocoOue i akajeMuueckoro OakanaBpuara / B. T
XpamenkoB. — Mocksa: U3marensctBo IOpaiit, 2019. — 415 c. — (YHuBepcutetsl Poccun).
— ISBN 978-5-534-00854-8. — Tekct: onekrponnbii // DOBC IOpaiir [caiiT]. —

URL:https://www.biblio-online.ru/bcode/433830.

9.2 /lonoiHUTE/IbHAS JIUTEPATypa

ITpaxoBa M.}O. OcHOBBI aBTOMAaTH3aIMK POU3BOACTBEHHBIX MPOIIECCOB HEPTETA30BOr0
npousBozacTBa: Kypc nexumii.— Yda: Uzn-Bo YITHTY, 2010. — 256 c. — 5446806581 — Pexum
nocryna: http://www.twirpx.com/file/1778576

Cxuptnamze A.I'. ABTomaTu3anus TEXHOJOTMYECKHX MPOILECCOB U MPOU3BOJICTB
[OnexTponHblii pecypc]: yueObnuk/A.I. Cxuptnamze, A.B. degoros, B.I'. XomueHko. —
DNeKTpoH.TeKCTOBbIe naHHble. — CapatoB: By3oBckoe oOpa3zoBanme, 2015. — 459 ¢. — 2227-
8397. — Pexxum nocrymna: http://www.iprbookshop.ru/37830.html

XpamenkoB B.I'. OcHOBBI opraHu3anuy ¥ TJIAaHUPOBAHKS MPOU3BOACTBEHHBIX pabOT Ha
OypoBOii. ABTOMaTH3aIMsI MPOU3BOJCTBEHHBIX MPOLECCOB [DIEKTPOHHBIN pecypc] : yueGHOe
nocobue mus CIIO / B.I'. XpaMeHKOB. — DIJIEKTPOH.TEKCTOBBIE naHHbIe. — (Caparos:
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[IpodobpazoBanue, 2017. — 342 c¢. — 978-5-4488-0024-5. — Pexum pocryma:
http://www.iprbookshop.ru/66395.html

Ucakosuu P.{., JlorunoB B.U., [lonagpko B.E. ABTOMaru3zainus Nnpou3BOJCTBEHHBIX
MpoIIeCCOB HE(MDTIHON M Ta30BOM MPOMBIIIUICHHOCTH. Y UeOHUK i1 By30B. M., Henpa, 1983, 424
c. — Pexxum nmoctyna: http://www.geokniga.org/bookfiles/geokniga-avtomatizaciya.pdf

AngpeeB E.b., KimounnkoB AWM. u ap. ABToMaru3anusi TEXHOJIOTHYECKUX IMPOLECCOB
N00BIYM M TOATOTOBKM HedTH M raza. YueOHoe mocobue mis By3oB — M.: OOO «Henpa-
busznecuentp», 2008. - 399 c¢. ISBN 978-5-8365-0316-1. — Pexum pocrymna:
http://www.twirpx.com/file/8§9834

I'opes C. M. ABromaTu3anusi NPOHW3BOJCTBEHHBIX IPOIECCOB HE(PTIHOW M Ta30BOI
npoMmsbleHHocty. Kype neknuii. U.1 — IlerponaBnosck — Kamuarckuii: Kamuatl TV, 2003. —
121 c. — Pexxum noctyna: http://www.twirpx.com/file/208509

9.3 llepuoguyecKkue U3aaHus

HayuHo-TexHHUYeCKHil )XypHaI « ABTOMaTH3alMsA, TeJIEMEXaHU3aIHs U CBsI3b B HE(TSIHOU
MPOMBIIIICHHOCTH». PexxuMm fnoctyna:http:/ www.vniioeng.ru/inform/avtomatisation.

Omnnaitn-xypran  «Cubupckas  HepTh». Pexxum  nocrtyna:https:/www.gazprom-

neft.ru/press-center/sibneft-online.
Hay4Hno-TexHuyeckui JKypHaI «l"eonorus HePTH u rasa». Pexxum

nocrtyma:https://www.oilandgasgeology.ru.

Amnanutnueckuit xxypHan «Hedrerazosas Beprukanby. Pexum noctyna: http:/ngv.ru

NudopmannonHo-ananutudeckuii  OromereHb«Bectauk  TOK». Pexum  gocrymna:
https://media.lawtek.ru/media/vestnik

Hay4Ho-TexHu4ecknii ¥ NpOM3BOACTBEHHBIM KypHan «['azoBas IIpOMBINIUIEHHOCTBHY.
Pexxum noctyna: http://neftegas.info/gasindustry

HayuHo-TexHuueckuii 1 mpou3BOACTBeHHbIN kypHan «Hedrsanoe xozsiicTBoy». Pexum
nocryna: http://www.oil-industry.ru

Hayuno-texnuueckuit  xypHan «Mup HedtenpoaykroB. Bectnuk Hedrsanbix
Komnanuity. Pexxum nocryna: http:/neftemir.ru

Kypnan «Hedpts Poccuny». Pesxum noctyna: http:/www.oilru.com

Kypnan «9xonomuka u TOK ceroansy». Pexum noctyna: http://www.rusoil.ru

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

HayuHno-texnuueckuii xypHan «leomoruss HepTH U raza». Pexum gocrymna:
http://www.geoinform.ru

Amnanutndeckuit xxypHai «Hedts u Kanutany». Pexxum nocryna: http:/www.oilcapital.ru

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

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

NupopmannonHo-ananutudyeckuii xypHan «Hedts, ra3 u OusnHec». Pexxum pocrymna:
http://ngb.gubkin.ru

Hayuno-texuuueckuii xypHan «Hedts. ['a3. HoBanum». Pexxum noctyna: http://neft-gaz-
novacii.ru/ru. ApxuB xypHaioB «Hedts. ['a3. HoBarum» HayyHO-TeXHUUYECKUI XypHaI. Pexum
nocrtyma: http://neft-gaz-novacii.ru/ru/archive

OneKTpoHHBIA  HayuyHbld kypHan «HedterazoBoe gemo». Pexum  goctyna:
http://www.ogbus.ru

Kypnan «Hedts 1 ra3 EBpasusi». Pexxum nocryna: https:/www.oilandgaseurasia.com/ru.
ApxuB xypHana«HedpTs u ras EBpazusa» Pexnm
noctyna:https://www.oilandgaseurasia.com/ru/oge_pdf archive

Kypnan «bypenue u negro».Pexum nocryna: http://burneft.ru/archive/issues

XKypnan «Hedrerazossie TexHonorun». Pexxum gocryna: http://ogt.promzone.ru

HayuHno-texumueckuii kypHan «TexHomormm HedTH u Taza». Pexum mocryma:
http://www.nitu.ru

Kypnan «Mmxenepnas [Ipaktukay. Pexxum goctyna: http:/glavteh.ru/mag

Kypnan «Teppuropus HEDTEI'A3». Pexxum JOCTYyIIA:
http://www.neftegas.info/neftegas.html
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Kypnan «HedrecepBuc». Pexxum nocryna: http://www.indpg.ru/oilfieldservice

OtpacneBoii nH(popmanmoHHO-TexHUYeCKHd KypHan «Cdepa HepTh u Ta3z». Pexum
nocryna: http://www.s-ng.ru/magazin/0

Hay4Ho-TexHuveckuii KypHan «Okcno3uiuss Heptr u ra3». Pexum nmocryma:
http://runeft.ru/archive

Hay4Ho-TexHu4eckuii U mMpou3BOACTBEHHBIN «OKypHanm HEPTEra30BOr0 CTPOUTEILCTBAY.
Pexum noctyna: http://mag.npngs.ru

Kypnan «Hedreras International». Pexxum moctyna: http:/neftegazint.ru/node/10

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

Kypnan «HedrerazoBas reomorusi. Teopuss u mnpakTuka». Pexum gocrymna:
http://www.ngtp.ru/jornal.html

9.4 IIporpaMmmMHOe oOecrieyeHue

Windows 10 Pro

WinRAR

Microsoft Office Professional Plus 2013
Microsoft Office Professional Plus 2016
Microsoft Visio Professional 2016
Visual Studio Professional 2015

Adobe Acrobat Pro DC

ABBYY FineReader 12

9. ABBYY PDF Transformer+

10.  ABBYY FlexiCapture 11

NN R WD

1. [Tporpammuoe obecnieuenue «interTESS»

12. CnpaBouno-nipaBoBast cuctema «Koncynprantllmocy, Bepcus «dxcnepT»
13.  TIO KasperskyEndpointSecurity

14. «AHnturuiaruat.BY3» (uHTEpHeT - Bepcus)

15. «AHTHUIIIArUaT- UHTEPHET»

9.5 IIpodeccuonabHbIE 0a3bl JAHHBIX H HH(OPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
COBpPEMEHHBIX MHGOPMAIMOHHBIX TEXHOJIOI Ml

1. CnpaBouno-nipaBoBasi cucteMa «Koncynprant [Imrocy (http://www.consultant.ru);

2. DnektponHas 6ubnuoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru);

3. DnexTpoHHass OuONIMOTEYHAss cuUcTeMa «YHUBEPCUTETCKas OuOIMOTEeKa OHIAMH»
(https://biblioclub.ru);

4. OnextponHo-omomuoreunas cucrema BIBLIO-ONLINE.RU  (https:/www.biblio-
online.ru);

5. DnexrponHo-oubauoreunas cucteMmalPRBOOKS (http://www.iprbookshop.ru);

6. Caiir Petrolibrary.ru. KHuru u cratbu NHOCBSIIEHBI I'€OJIOTUH, OYPEHHIO CKBAXKMH,
pa3paboTKe MECTOPOXKIEHUH, 100bIYe U TPAHCIIOPTY HEPTH U Ta3a, TEXHOJOTUsAM HedTerazoBoit
oTpaciu.

7. OCHOBHBIM 3apyO€XHBIM HCTOYHHKOM HH(OPMALUHU IO KypCy SBISIOTCS CTAaThH U
pecypcel  OOmiectBa uHxkeHepoB-HeTsHHKOB (SPE) - https://www.spe.org/en/ (JPT,
Oilandgasfacilities u mp).

8. bubnuoTteka https://www.onepetro.org/ (1ocTyn Kk OMOIMOTEKE CTYJECHTOB U YJIEHCTBO
B SPE OecmatHoe).

9. becninatHas Oubnmoreka TexHUUYeckod ymtepaTypbl «HedTb u raz — usbpanHoe».
Pexxum noctyna:http:/nglib-free.ru.

10. Pecypc studmed.ru siBisiercss oOLIeNOCTYMHBIM JJIsi BCEX MOJb3oBaTelel. 37ech
HAXOJSATCSl KHUTH, CTaTbU, KOHCIIEKTHI JIEKIIUH, METOINYECKHE MMOCOOUs W yKa3aHUS U MHOTOE
Jpyroe, MOCBAIIeHHbIE HHPOPMAIUH 110 PA3IUYHBIM pa3zaeniaM HeTera3oBoil oTpaciu.

10 OoGecneyenne 00pa3oBaTeJbLHOr0 Mpouecca IS JHI € OrpaHHYCHHBIMH
BO3MO’KHOCTSIMHU 310POBbSI M MHBAJIH/I0B
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VYuebHble H y4eOHO-METOAMYECKHE MaTepualibl Uil  CaMOCTOSITEIbHON paboTHI
o0yyaroImuxcs U3 Yncila HHBAINIOB U JIUIl ¢ OTPAHUYEHHBIMU BO3MOKHOCTAMU 310poBbs (OB3)
NPEOCTABISAIOTCS B (OpMax, aJanTUPOBAHHBIX K OTPAaHUYEHUSIM HX 3I0POBbSI U BOCIPHUATHUS
uH(popMaIuu:

Jnst crenbIX U caboBUAALIHX:

- JIeKIMU O(QOPMIIIOTCS B BHUJE 3JEKTPOHHOIO JOKYMEHTA, JOCTYIHOI'O C IOMOIIbIO
KOMIIBIOTEpA CO CIIEIHATN3UPOBAHHBIM IIPOrPAMMHBIM 00€CTICUeHUEM;

- THCbMEHHBIE 3aJlaHMs BBIIOJHIIOTCA HA KOMIBIOTEPE CO CIELUATU3UPOBAHHBIM
MPOrpaMMHBIM 00ecrieueHHEM, HJIM MOTYT OBbITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecnieunBaeTCs MHIMBHIYATbHOE paBHOMEpHOE ocBeenne He Menee 300 Jrokc;

- JUIA BBITOJIHEHUS 3a/laHusl NMPH HEOOXOAMMOCTH NPEIOCTABISACTCS YBEIWYHMBAIOLICE
YCTPOHCTBO; BO3MOXHO TAK)K€ MCII0JIb30BaHHE COOCTBEHHBIX YBEIMUUBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 3aJ]aHNs O(POPMIISIOTCS YBEIIMYEHHBIM HIPUPTOM;

- 9K3aMeH M 3a4€T NPOBOAATCA B YCTHOM (pOopMe WM BBINOIHSAIOTCA B IHUCbMEHHOMN
(hopme Ha KOMITBIOTEPE.

JUis Ty xux ¥ caa0oCbIIIamX:

- Jekuuu o(OPMIISIIOTCS B BHJIE 3JEKTPOHHOTO JOKYMEHTa, JHOO MpPeaoCTaBIISIeTCs
3BYKOYCWJIMBAIOIIAs annaparypa HHAUBUAYAIbHOTO OJIb30BaHUS;

- MIUCHbMEHHBIE 33JIaHUs BBITOJIHAIOTCS Ha KOMIIbIOTEpE B MUCbMEHHOU (opMme;

- DK3aMEH M 3a4€T MPOBOAATCS B NMHCbMEHHON (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHUSI.

Jnst mur ¢ HapyIeHUsIME ONIOPHO-JBUTATEILHOTO armapara:

- JeKuuu Oo(pOPMIISIOTCS B BHUJE 3JEKTPOHHOIO JOKYMEHTA, JOCTYHMHOI'O C IOMOIIbIO
KOMIIBIOTEpA CO CHEMATU3UPOBAHHBIM IIPOTPAMMHBIM 00€CIIEUEHHEM;

- THMCHMEHHbIE 3aJlaHUs BBINOJHIIOTCS HA KOMIIBIOTEpPE CO CIEUATU3UPOBAHHBIM
MPOTPaMMHBIM 00€eCTIeUeHNEM;

- DK3aMeH M 3a4€T MPOBOAATCA B YCTHOM (popMe WM BBINOJHSIOTCS B NMHUCHMEHHOMN
(dhopme Ha KOMIIBIOTEPE.

[Ipy HEOOXOOUMOCTH NpEIyCMaTpUBACTCAd YBEIMUYEHHE BPEMEHHU [UIl MOATOTOBKU
OTBeTA.

[Iponienypa  mpoBefeHHST ~ NPOMEXKYTOYHOM  aTTecTald Uil OOydYaroluxcs
YCTaHABIMBACTCS C YYETOM WX HWHIMBUAYAIBHBIX TICHXO(HU3HYECKHMX OCOOCHHOCTEH.
[IpomerxyTouHas aTTecTalys MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.

[Tpu mpoBeneHUN MPOIEAYPHl OLEHUBAHUS PE3YJIHTATOB OOyUEHHsS TpeayCcMaTpUBACTCS
UCIIOJIb30BaHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3M C HWHIMBUAYAJIbHBIMU
OCOOEHHOCTSIMU 00y4YaroIIUXcsi. DTU CPEACTBA MOTYT OBbITh IPEIOCTABIECHBl YHUBEPCUTETOM,
WJIN MOTYT MCIIOJIb30BaThCs COOCTBEHHBIE TEXHUUECKUE CPE/ICTBA.

[IpoBenenne mpoueaypbl OLEHMBAHMSI pe3yJbTaTOB  OOYy4YEHMsI JIONYCKaeTcs C
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUH.

ObecneunBaercst 10cTyn K MH(GOPMAaLMOHHBIM U OMOIHOrpadUuecKuM pecypcaMm B CETH
WntepHer mis kaxjaoro oOydwaromerocss B (opmax, aJanTUPOBAHHBIX K OTPAHUYEHUSAM HUX
3II0POBBSI U BOCTIPHATHS MHPOPMAIIUH:

Jlnist crensIX U caboBUASIIMX:

- B 1eyaTHOM (hopMe yBEIIMYEHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

JUis Ty xux ¥ caa0oCbIIIaHX:

- B Ie4aTHOU (hopme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

st oOygaromumxcsi ¢ HapyIeHUsIMU ONTOPHO-/IBUTaTEeNILHOTO anrapaTa:

- B Ie4aTHOH Gopme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina.

VY4eOHbIe ayAUTOPUH 7Sl BCEX BUAOB KOHTAKTHOM M CaMOCTOSITEIbHOM pabOTHI, HAy4IHAs



OnbIMoTeKa W MHBIC TIOMEIIEHUS 7l O0yUYeHUs] OCHAIICHBI CHEIHATBLHBIM 000PYJOBaHHEM W
y4eOHBIMU MECTaMH C TEXHUYECKUMHU CPEJICTBAMU O0yUEHUS:

JUTSL TIIYXHUX ¥ CTTa0OCIIBITIIAIIIX

- aBTOMAaTH3UPOBAaHHBIM pPabOYMM MECTOM /sl JIIoJed C HapylleHHeM ciyXxa u
¢1a00CIIBIIIAINX;

- aKyCTUYECKHUI yCHUIIUTENb U KOJOHKH;

JList 00y9arommxcsi ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIILHOTO armapara:

- IEPEABUKHBIMH, PETYJIUPYEMBIMHU 3proHoMuueckumu napramu CHU-1;

- KOMITBIOTEPHOU TEXHHUKOU CO CIeUaTbHBIM IPOrPAMMHBIM 00€CTICYCHUEM.

11 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI

[IperoaBaTens JOMKEH HMETh BO3MOXHOCTH JIETKO YIIPABISATH 000pYyIOBaHHEM
ayJUTOpUHU, 4YTO MO3BOJMUT INPOBOAMTH JICKUUM, MPAKTHUECKUE U J1aOOpaTOpHbIE 3aHATHS,
Mpe3eHTalH, KOHPEPEHIINH U JPyTrue BUAbI ayAUTOPHON HArPYy3KH 00yYaromuxcs B yA00HOH 1
JOCTYITHOU JUIsl HUX (OpME C IPUMEHEHUEM COBPEMEHHBIX MHTEPAKTUBHBIX CPEJCTB O0OyUYCHMS,
B TOM YHCJE C HCIOJb30BAaHUEM B Ipolecce OOydeHHUs BCEX KOPIOPATUBHBIX DPECYpCOB.
MynbTuMeauiiHas ayAuToOpHsl TaKkKe OOJKHA ObITh OCHAIIEHa JOCTYIIOM B CETh HMHTEPHET.
KomnbroTepHoe 000pyioBaHKe JOKHO UMETh COOTBETCTBYIOIIEE JHIIEH3MOHHOE TPOTrPaMMHOE
obecrieueHue.

Texnudeckue cpeacTBa odecnedyeHUs TMCHUILIMHBI /ISl NPOBEICHUS] ayAUTOPHBIX
3aHATHIA:

) UHTEpPAKTHBHAs JOCKAa C JIMIEH3HMOHHBIM IPOrpPaMMHBIM oOOecreueHueM |
MYJIbTUMETUATIPOEKTUPOM;
) MapKepHas J0CKa,
yueOHbIe MaTepuaibl (yueOHble PUIbMBI, IPE3EHTALUH);
aKyCTHYECKasl CUCTEMA;
CpEeJICTBA YIIpaBJiIeHUs 000PYJOBAHUEM.

MartepunanbHO-TeXHHUYECKOe o0ecneyeHue JUCHUIIMHBI IS JTUI] ¢ OTPAHMYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

AymuTtopus Ui JIGKIMOHHBIX 3aHSATHHA, ayIUTOpUs IS TPOBEICHHS IMPAKTHYSCKUX
3aHATUHN U ayJUTOPUS AJIS1 CAMOCTOSITEIIbHON pabOTHI.

OOyuaromuecsi ©W3 4YHCIAa JHI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH  37I0POBbSI
o0ecrneunBarOTCs NEYAaTHBIMU U 3JEKTPOHHBIMH 0Opa30BaTeNbHBIMU pecypcaMu B (opmax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBBS, & TAK)KE TEXHUYECKUMHU CPEACTBAMHU Mepeaaun
UH(POPMALIMU U3 UMEIOIIMXCS HEaAalTUPOBAHHBIX PECYPCOB.

MatepuaibHO — TEXHHYECKOE OOecleyeHHe [OJKHO OTBEYaTh HE TOJBKO OOIIUM
TpeOOBaHUAM, ONPEICICHHBIM B (e/lepaIbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
BbICIIErO0 OOpa3oBaHMs [0 HAMpaBICHUIO IMOATOTOBKU (CIEUUAIbHOCTH), HO U OCOOBIM
00pa3oBaTeNbHBIM MOTPEOHOCTSAM KaXI0M KaTeropuu OOYyYaloLUXCs C OrPaHUYECHHBIMU
BO3MO>KHOCTSIMU 3710POBbsI U HHBAJIN/IOB.

VY4eOHble ayAUTOPUH OCHAILIEHBI CIIEIUATbHBIM 000PYA0BaHUEM U yUY€OHBIMU MECTaMHU C
TEXHUYECKUMHU CpeACTBaMH OOyueHUs JUIsl 0Oy4arOIKXCs ¢ pa3IM4YHbIMU BUJAMU OTpaHUYEHUN
310poBbs (0 1 — 2 MmecTa).

ObopynoBaHue crienualbHBIX YUYEOHBIX MECT IpeIoyiaraeT yBeJIMUEeHHE 30Hbl Ha OJHO
MECTO C YYETOM MObE3/1a U Pa3BOPOTa KPEC/a-KOJSCKH, YBEIMUCHHSI IIUPUHBI POX0Jia MEKIY
psgamMu cToJOB. B cTanmapTHOW ayAuTOpUM MEpBbIE CTOJBI B PSIy Y OKHA M B CPEJAHEM pAILY
OpPeIyCMOTPEHbl Ui 00y4aeMbIX ¢ HapyLIeHMSAMH 3pEeHUus M cllyXa, a Uil o0ydaemblX,
NEePEeBUTAIOIINXCS B Kpecie- KOJIACKE, - BblAeNeHbl | — 2 mepBhIX CTOJIa B pALY y ABEPHOTO
npoema. B crnenumanbHOM aynuTopuu 0OOpYIOBAaHBI MeCTa Ul CaMOCTOSTENbHOW pPaboOTHI,
KOHCYJIbTAIIAOHHOW W WHIUBUAYAJIbHOW pabOTHl C TpenojaBaTeleM C COOTBETCTBYIOIIUM
TEXHUYECKUM OOOpYJOBAaHHEM IO KaXJIOMy BHUAY HApyLUIEHUH 370pOBbi C JOCTYHNOM K
JIOKaJIbHOM ceTn YHUBepcureTa, IHTepHETY U 3J€KTPOHHBIM OMOINOTEYHBIM CUCTEMAM.



B aynuropusix, rae o0ydaroTcsi CTYJEHTHI ¢ OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 370POBBS
Y MHBAJMJIbI, IPEIYCMOTPEHBI MECTa JUIsl 0OYyYarOLIMXCSl C Y4€TOM OTPAHUYEHUH MX 3J0POBBS.
VYuyebHast ayauTopus, B KOTOpOW 0Oy4aroTcs CTYICHTHI C HapylIeHHeM ciyxa o0opyloBaHa
KOMITBIOTEPHOM  TEXHUKOW, ayJAHMOTEXHUKOW (AKyCTHYECKUA YCHIUTEIh H  KOJIOHKH),
BUJICOTEXHUKOW (MyJIbTUMEIUNHBIM MPOEKTOp, TEIEBU30DP), MYJIbTUMEIUNHON CHUCTEMOH,
MHTEPAKTUBHON M CEHCOpHOH Jockamu. OOydeHue JHIl ¢ HapyIIEHUAMHU CIyXa HpeAroyaraer
WCIOJIb30BAHNUE MYJIBTUMEAUNHBIX CPEICTB M JPYTHX TEXHUYECKHX CpEACTB I Ipuema-
nepeaaun yuyeOHOW MH(OpManuu B JOCTYIHBIX (popMax, KOMIUIEKTa IEKTPOAKyCTUYECKOIO U
3BYKOYCWJIMBAIOLIETO OOOPYJOBaHUS C KOMOWHUPOBAaHHBIMH D3JEMEHTAMH TPOBOJHBIX H
OECIIPOBOIHBIX CUCTEM Ha 0a3e MPoPeCCHOHAIBHBIX YCUIIUTEICH.

Jdns  cna®oBuasmMX OOyYalomUXCs B JIGKIMOHHBIX M Y4YeOHBIX  ayAUTOPHSX
IPEIyCMOTPEHA BO3MOXKHOCTh IIPOCMOTPA YJAJIEHHBIX OOBEKTOB (HalpuUMep, TEKCTa Ha JOCKe
WIM claiijla Ha JKpaHe) NpU MOMOINM BHICOYBEIUYUTENICH I YAAJICHHOTO MPOCMOTpA.
OOyueHue null ¢ HapyIEeHUSIMUA 3pEHMS [IPEIoIaraeT uCIoIb30BaHNe OpaiiIeBCKOro AUCIUIes U
OpailiepoBCKOr0 MpHUHTEpa, JJIEKTPOHHBIX JIyN, MPOrpaMM HEBU3YyaJbHOIO JOCTyHa K
UHpOpPMaLUK, IPOrpaMM - CUHTE3aTOPOB peYU M APYTUX TEXHUUYECKUX CPEACTB IJIs MpUeMa-
nepeaayn yueOHoi nH(opMaIuu B JOCTYITHBIX (popmax.

Jnist 00yJarommxcst ¢ HapyIIeHUsSIMA ONOPHO-/IBUTATEIBHOTO arnmapaTa B JISKIIMOHHBIX U
YUeOHBIX ayJUTOPUSAX MPEAyCMOTPEHBI NMEPEABIKHBIC, PEryIUpyeMble )PrOHOMUYECKHE MapTh
C WCTOYHWKOM TIMTAaHUS [UIS WHAWBUAYAIBHBIX TEXHHYECKHX CPEJCTB, CICIUATbHBIC
KJIaBHATyphl (C  yBEJIMYEHHBIM pa3MepoM  KIaBHILI, CO CIEUUAIbHOW  HAKJIAJIKOM,
OTPaHUYMBAIONICH CIlydalfHOE Ha)XaTWe COCEIHUX KIIABHII, CEHCOpPHBIC, HCIIOIb30BAHNE
rOJOCOBOM KOMAaH/bl); CHElMalIbHbIE MBIIHN (IPKOMCTUKH, POJUIEPHI); BBHIHOCHBIE KHOIIKH;
yBEIIMYCHHBIC B pa3Mepax PYYKH U CIEIHaIbHbIE HAKIAJKA K HUM, ITO3BOJISIONINE YICPKIBATh
PYUYKY ¥ MaHUIYJIMPOBATH €10 C MUHUMAJIbHBIMH YCHIIUSMH; YTSDKEJICHHBIE (C JONOTHUTEIbHBIM
TPy30M) pYYKH, CHW)KAIOIIME TIPOSBICHHWS TpPEeMOpa TMpPH THCBME; YCTPOHCTBAa OOMEHa
rpa¢puueckoil uHpopMarmel, cnenuaIbHOE NPOTrpaMMHOE obOecreueHue, IO03BOJISIoNIee
WCIIOJIB30BaTh COKpAIEHUs, IOMUCHIBATH CJIOBa M (Ppa3bl, MUCXOIsS M3 HAYAIBHBIX OYKB H
rpaMMaTU4eckoit pOpMbI MPEABITYIIUX CIIOB.

[lepeuenp HEOOXOAMMOTO 00OPYAOBAHNUS:

) NepCOHaIbHbIE KOMIBIOTEPHI C 10CTYNIOM B MIHTEepHET;
CrenHanbHble Y4eOHUKH, yaeOHbIe TTOCOOUS U TUAAKTUICCKIE MaTepHaIbl UMEIOTCS
B 6ubnmoreunoii cucteme IPRbooks (kpynHslif mpudT u ayauodaiins);
" MHOro(yHKIMOHANBHBIH HHTEPaKTHBHEIHA auciiei Flipbox 3.0.65", UHD.



YTBEPXIEHO
[Ipotokon 3acenanus kadeapsl

HaumeHoesaHue

No OT « » 20 T.

JIMCT U3BMEHEHUIA

(Usmenenus u oononnenus 6 PII[ enocamcs edxce2o0no u ogopmagiomcsi 8 OAHHOU
Gopme. Hzmenenus HOCAMC 3aMeHOU OMOENbHBIX JUCMOE (CMAPbLl TUCTH NPU IMOM YEEMHBIM
MAapKepoM nepeuepKusaemcs, a HOBbL JIUCM C USMEHEHUeM CMmenniepomM NPUKATbleaemcs K
pabouell npozpamme (Xpanumcs Ha Kageope), & snexmponuou gopme PIIJ] dondcna 6vims
AKmyanu3upoB8aHHoU 6ce20a, m.e. ¢ GHeCEeHHbIMU USMEHEHUAMU.

Ilpu  nanuuuu  6016WO020 KOAUYECNBA USMEHEHULl U NONPABOK, 3amMpYOHAIOUJUX
NOHUMAHUE, BO3HUKWUX 6 CEA3U C U3MEeHeHueM HopmamueHou 6azvr BO u opyeum npuuunam,
npogooumcs noauviil nepecmomp PIIJ] (m.e. evinyckaemcs nosasa PIIJ]), komopas npoxooum
6ce cmaouu NPOBEPKU U YMEEPHCOEHUSL).

B pa0oueil mporpamme (Moodyie) AUCUUTIITNHBI wugp «Hazeanue ducyuniunoly

M0 HAMPABJICHUIO TIOJITOTOBKH (CHeYyUaibHOCmu)

Ha 20 /20 yueOHbIii roa
1.B BHOCSTCS CIICAYIOIINE U3MEHECHUS:
(anemenm paboyeti npocpammot)
| B TP ;
L ;
1O
2. B BHOCSITCS CJIEIYIOIINE N3MEHEHUS
(anemenm paboueti npoepammol)
2. L ;
2 ;
2.0
3.B BHOCATCS CIEAYIOIINE U3MEHEHHUS
(a1emenm paboueti npoepammol)
N T ;
3 ;
30
CocraButenb Gammmus N.0.
(noonuce, pacuugposka noonucu)
n n 20 r.
3aB. kadeapoii ®amumus N.0.

(noonucw, pacuugposka noonucu)



