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1. HEJIX OCBOEHUA

1.1

INoxyanTs 3HaHUA B 00JIaCTH COBPEMEHHOH 1a00paTOPHON TEXHHUKH, OBJIAICTh YMEHUSMHU 1 HABBIKAMH ITPOBEICHHS
(HU3UKO-XMMHUUECKOT0 IKCIIEPUMEHTA, CBA3aHHbIE C H3MEPEHHEM TEMIEPaTyphl, AaBIEHHs, CO3JaHUs KOHTPOIUPYEMOit
ra30BOM Cpefbl, B YCIOBUSIX KPUOT€HHBIX TEMIIEPATYP.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBHOM INPOT'PAMMBbI

bnoxk OII: b1.0

2.1 TpedoBanus k Hpe,[lBaIPHTeJ]bHOﬁ MOJAroTOBKe 00y4arolerocs:
2.1.1 | Kpucrammorpadus
2.1.2 | Maremaruyeckasi CTATUCTHKA M aHAJIHN3 JJaHHBIX
2.1.3 | Meronsl MaTeMaTHYECKON (DU3HKH
2.1.4 | Teopernueckas MEXaHHKa U OCHOBBI TEOPUH YIIPYTOCTH.
2.1.5 | Dusuka
2.1.6 | ®uznueckast XUMUs
2.1.7 | DAEKTpOTEXHHUKA
2.1.8 |Maremaruka
2.1.9 |Opranuveckas XUMUs
2.1.10 |HMudopmaruxa
2.1.11 | Xumus
2.1.12 | MmxeHepHas U KOMIBIOTEpHAs rpaduKa
2.2 JucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeauIecTBYOLIEe:
2.2.1 | Amanu3 maHHBIX
2.2.2 | Beicmias matemaruka. CrienriiaBsl.
2.2.3 | KBaHTOBas MexaHUKa
2.2.4 |MamunHOE 00yUeHHE
2.2.5 |[Meronsl 00pabOTKH CTATHCTUYCCKUX JaHHBIX (aHATH3 JaHHBIX )
2.2.6 |Merponorus, cTaHIapTU3aLMsl U TEXHUYECKHUE U3MEPEHUS
2.2.7 |Hay4Ho-uccienoBaTenbckas paboTta
2.2.8 |HayuHo-uccrienoBarenbckas pabora
2.2.9 |IIpousBoncTBEeHHAs MPAKTHKA IO MOMYYCHHIO MPO(eCCHOHATBHBIX YMEHHI U OIBITAa MPO(ECCHOHATBHOM A TENEHOCTH
2.2.10 |IIpom3BoAcCTBeHHAs MPAKTHKA 110 MOIY4EHHIO POGECCHOHATIBHBIX YMEHUHN U ONBITa MPOPECCHOHATIBHON ISSITEIbHOCTH
2.2.11 | ®usuka NOBEPXHOCTH
2.2.12 |BBenenue B GU3UKY NOTYIPOBOJHUKOB
2.2.13 |BBexenue B (pU3MKy TBEpIOTO Tela
2.2.14 |KsBanroBsas Mexanuka. CIIelriaBel.
2.2.15 |KowmnbroTepHbIe METOABI B (hU3HKE
2.2.16 |Metoap! PU3NKO-XUMHUUECKUX MCCIEIOBAHUMI
2.2.17 |HenwuneitHas ¢puznka
2.2.18 | OdopmieHue pe3ynbTaTOB HAYTHOU JEeATEILHOCTH
2.2.19 |CnenmanpHbIH GU3NIECKHUN TPAKTUKYM
2.2.20 |Crarucrideckas pusnka
2.2.21 | CTtpoeHre HEKPUCTAJUIMYECKUX CUCTEM
2.2.22 | Teopus XMMHYECKOH CBS3U
2.2.23 | TepmoauHaMHKa METAJUIMYECKUX PACTBOPOB
2.2.24 | ®usuKa KOHIEHCUPOBAHHOTO COCTOSHUS
2.2.25 | dusznueckue CBOMCTBA TBEP/BIX TEI
2.2.26 | KBaHTOBBIE BHIYHCIECHUS
2.2.27 | Metoapl BBIYUCIAUTENEHONW (DUBUKU
2.2.28 | Hopwms! 1 npaBuia opopmienust BKP
2.2.29 |IloaroToBKa K IpoLEIype 3allUThI U 3aMIUTA BRITYCKHOH KBaNU(HKANOHHOW pabOTEI
2.2.30 |IloaroToBka K ImpoIeIype 3alIUThI U 3aMUTA BRITYCKHOH KBaNN(HKANOHHOH pabOTEI
2.2.31 |IlpenmumninoMHas MPaKTHKA JUIS BBITOJHEHHS BBITYCKHOM KBaNN(HKAIMOHHON pabOTHI




2.2.32 |IlpenaumnnoMHasi MPaKTUKA IS BBINOIHEHHS BBITYCKHOM KBanu(HKAIMOHHON pabOTEI

2.2.33 |CrarucTHueckue pacueTsl paBHOBECHI

2.2.34 |Teopermueckas HAHOGOTOHHUKA

2.2.35 | TepMmonuHaMHKa HEPAaBHOBECHBIX IIPOLIECCOB

2.2.36 | TepmoauHamMuKa CIIOKHBIX CUCTEM

2.2.37 | ®usuka HU3KOPA3MEPHBIX CUCTEM

2.2.38 | doroHunka

3. PE3YJIbTATBI OBYYEHMUS 1O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMAMH

OIIK-2: CnocoGeH NpoBOAUTH HAYYHbIE Hcciie0BaHus GU3nYecKnX 00beKTOB, CHCTEM M MPoLeccoB, 00padaThIBaTh U
MPEACTABJATH IKCIIEPUMEHTAIbHbIE JaAHHbIE, JeEMOHCTPHUPOBATH HABBIKH PadoThI B J1a00paTOPUU / MAaCTEPCKOH,
CIOCOOHOCTH pa3padaThIBATh U MPOBOAUTD IKCIEPUMEHTAIbHbIE HCCIeOBAHNS, HHTEPNPETHPOBATH AaHHbIE H 1eJIaTh
BBIBO/IbI B COOTBETCTBYIONIEl 00,1aCTH HCCIe0BAHUS

3HaThb:

OIIK-2-31 MeTozab! 1 IPUHIMIIE pabOTH IPHOOPOB IS H3MEPEHNUS TEMIIepaTyphl, TaBICHHS, PACXOJHBIX APaMETPOB ra30BBIX
cpexn

OIIK-2-32 MeTtozbl ¥ IPUHLUUIIBI padOTHl YCTPOMCTB ISl CO3/1aHUs 3aJaHHBIX MTapaMeTPOB MPOBEAEHUs (PU3NUECKUX UCCIIeI0BaHUN

OIIK-1: CniocodeH npuMeHsITh 0a30Bble 3HAHUSA B 00/1aCTH (PU3MKO-MAaTeMATHYECKUX U (MJIH) €CTECTBEHHBIX HAYK B c(epe
cBoeii npogeccHOHAIBLHOM e TeJILHOCTH, OCYIIECTBIAATH MOAeJIMPOBAHNE U AHAJIN3 /1J1 IPOBEIeHUS eTAJbHBIX
HCCIeJOBAHUI U MONCKA PellleHUs] TEXHUYEeCKHX BOIPOCOB B COOTBETCTBYIOLIEH 00,1aCTH HCCIe0BAHUS

3HaThb:

OIIK-1-31 ®usnueckue siBIEHUS, JIe)KAIIUE B OCHOBE METOJIOB M3MEPEHUS TEMIIEPATYPhI, IaBJICHUS, PACX0/la Ta30B

OIIK-2: Cnoco0eH NpoBOAMTH HAYYHbIE HCCIEA0BAHNS GU3HMYECKUX 00bEKTOB, CHCTEM H IIPOLEcCOB, 00padaThIBaTh U
NpeICcTaBIATh IKCIIEPUMEHTAIbHbIE JaHHBIE, JeMOHCTPUPOBATL HABBIKHM Pa0oThI B 1a60paTOPHH / MaCTePCKOii,
CIOCOOHOCTH pa3padaTbIBATh U MPOBOAUTD IKCIIEPUMEHTAIbHbIC HCCIeJ0BAHNS, HHTEPIPETHPOBATD AaHHbIE H 1€JIaTh
BBIBO/IbI B COOTBETCTBYIOLIEH 00J1aCTH HCCJIeI0BAHUSA

YMeTh:

OIIK-2-Y1 OcyuiecTBisiTh U3MEPEHUS M PETYIUPOBAHUS NTAPAMETPOB UCCIIEyEMbIX CUCTEM

OIIK-1: CniocodeH npuMeHsITh 0a30Bble 3HAHUSA B 00J1acTH (PU3UKO-MaTeMaTHYeCKUX M (MJIH) eCTeCTBEHHbIX HayK B cdepe
cBoeil npogecCHOHAIBLHOM JeATeJbHOCTH, OCYIIeCTBJIATH MO/IeJINPOBAHUE U AHAJIN3 1/ IPOBeeHUs JeTAJbHBIX
HCCIeJOBAHUI U MONCKA pellleHUs] TEXHHYeCKHX BOIIPOCOB B COOTBETCTBYIOLIEH 00,1aCTH MCCIe0BAHUS

YMmerb:

OIIK-1-Y1 OcymecTBUTH BBIOOP (PYHKINOHATBHBIX U KOHCTPYKIIHOHHBIX MaTEePHAJIOB IS IPOSKTUPOBAHUS Ta00PATOPHBIX U
TEXHOJOTHYECKHX YCTAaHOBOK

OIIK-1-¥Y2 OcymiecTBUTh BEIOOP HEOOXOAMMOM MPUOOPHO#H 0a3bl sl U3MEPEHHS TEMIIEPATYPBI, TABICHUS, PACXOIHBIX
TapaMeTPOB Ta30BEIX CPeX

OIIK-2: CniocodeH NPOBOAUTH HAYYHbIE HCCIeI0BaHUA PU3NYECKNX 00bEKTOB, CHCTEM U MPOLEcCOB, 00padaThIBaTh U
NPEACTAB/IATh IKCIIEPUMEHTAJIbHbIC JaHHbIE, JeMOHCTPHPOBATH HABBIKU Pa00oThI B J1a00paTOPUHU / MACTEPCKOi,
CIOCOOHOCTH pa3padaThIBATh U NPOBOAUTD IKCIEPUMEHTAIbHbIE HCCIeJ0BAHNS, HHTePNPETHPOBATD AaHHbIE H 1€JIaTh
BBIBO/IbI B COOTBETCTBYIONIEi 00/1aCTH HCCIe0BAHUS

Baagern:

OIIK-2-B1 HaBeixamu 00pabOTKH U IPEICTAaBICHHS H3MEPEHHBIX 3HAUCHUI TeMIepaTypsl, JaBIE€HHS, pACX0/a ra3oB

OIIK-1: CriocodeH npuMeHsITh 6230BbIe 3HAHNUS B 00/1aCTH (PU3NKO-MaTeMATHYECKUX U (MJIH) €CTECTBEHHBIX HAYK B c(epe
cBoeii MpogeccHOHAIbHOM 1eATeILHOCTH, OCYIIECTBIATH MOAeIMPOBAHNE H AHAJIN3 IJISl MPOBEIeHUS AeTAIbHBIX
HCCIeJOBAHUI U MONCKA PellleHUs] TEXHHYeCKHX BOMPOCOB B COOTBETCTBYIOIIEH 00,1aCTH HCCIeT0BAHUS

Baanernb:

OIIK-1-B1 Meronamu pacdyéra 1 MpOEKTUPOBAHUS yCTPONCTB [yl HArpeBa UCXOJHBIX MaTepUaoB

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBHI H L. sieMble
KOMIeTeHIUI pecypcesbl padoTsl




Paznen 1. lIpuGops u
MeTOAbI H3MepeHHs
Temmnepatypbl. Criocodbl
HarpeBa M HarpeBaTe/lbHbIe
ycTpolicTBa.

1.1 [TonsiTHe TeMnepaTyphl, OIIK-1-31 JI1.2 JI1.5 | DnexTpoHHbBIE
TEMIIepaTypHbIE LLIKAJbI, OIIK-2-31 JI1.6J12.2 pecypesl D1,
KOHTaKTHBIC METOIBI OIIK-2-32 2293 54 22,093,594
H3MEpEHUst aHaJIOTHYHBI
Temneparypsl /JIex/ JUTEpaType

JI1.4, JI1.5,
JI1.6,J12.2
COOTBETCTBEH
HO

1.2 beckoHTaKTHBIE METOBI OIIK-1-31 JI1.2 JI1.4 | DnekTpoHHbIE
U3MEpPEHUs TEMIIEPATYPBI. OIIK-2-31 JI1.6J12.2 pecypest O1,
3axonbl u3nyueHust AUT. OIIK-2-32 D193 54 92,93, 54
OnTuyeckas aHaJIOTHYHBI
nupometpust. /Jlex/ nuTepaType

JI1.4, JIL.5,
JI1.6,J12.2
COOTBETCTBEH
HO

1.3 Harpes anextpuueckum OIIK-1-31 JI1.2 JI1.3 | DnekTpoHHbIE
conpotuiieHueM. [Ipsmoii u OIIK-2-31 JI1.4 JI1.5 pecypesl O1,
KOCBEHHBII Harpes. OIIK-2-32 JI1.6J12.2 22,033, 54
[lepenaua Temna ot 013232334 | aHaIOrUYHbI
HarpeBarTels. JUTEepaType
WHyKIMOHHBINH HArpeB, JI1.4, J11.5,
MJI1a3MEHHBIN HarpeB, HarpeB JI1.6, J12.2
JJIEKTPUYECKOMN TyroH, COOTBETCTBEH
9JIEKTPOHHO-TIY4EBOH U HO
na3epHsIi Harpes /JIex/

1.4 Usmepenue TemnepaTypsl OIIK-1-31 JI1.2J12.2 ONeKTpOHHbBIE P1
TEPMOMETPAMHU U YIIpaBJICHUE OIIK-1-Y1 24 pecypest D1,
pabotoit meun /J1ab/ OIIK-1-Y2 322,033,524

OIIK-1-B1 AHAJIOTUYHBI

OIIK-2-31 JIATEpaType

OIIK-2-32 JI1.4, JIL.5,

OIIK-2-Y1 JI1.6,J12.2

OIIK-2-B1 COOTBETCTBEH
HO

1.5 3amura 1a60paTOPHOI OIIK-1-31 JI1.2J12.2 Onektponnsie | KMI1

pabotel /J1ab/ OIIK-1-Y1 24 pecypcesl D1,
OIIK-1-Y2 32,323,534
OIIK-1-B1 aHAJIOTMYHBI
OIIK-2-31 IuTepaType
OIIK-2-32 JI1.4, JIL.5,
OIIK-2-V1 JI1.6,J12.2
OIIK-2-B1 COOTBETCTBEH

HO

1.6 Usmepenue TemnepaTypsl OIIK-1-31 JI1.2J12.2 ONeKTPpOHHbBIS P2
a0COJIIOTHO YEPHOTO Tela OIIK-1-VY1 24 pecypcest D1,
HHppaKpacHbIM OIIK-1-Y2 32,033,054
TepMomeTpom /J1ab/ OIIK-1-B1 AHAJIOTHYHBI

OIIK-2-31 JIATEpaType
OIIK-2-32 JI1.4, JI1.5,
OIIK-2-Y1 JI1.6,J12.2
OIIK-2-B1 COOTBETCTBEH

HO




1.7 IToBepka nupomerpa 1o 2 OIIK-1-31 JI1.2712.2 OneKTpOHHbIE P3
00pa31oBOii TeMIepaTypHO OIIK-1-V1 24 pecypesl O1,
JIaMIie HakanuBaHus. /J1a6/ OIIK-1-V2 92,33, 54

OIIK-1-B1 aHAJIOTMYHBI

OIIK-2-31 IuTeparype

OIIK-2-32 JI1.4, JIL.5,

OIIK-2-V1 JI1.6,J12.2

OIIK-2-B1 COOTBETCTBEH
HO

1.8 3amuTa J1abopaTopHBIX PaboT 2 OIIK-1-V1 JI1.2J12.2 OnextpoHHsie | KM2,K

Ne 2 u Ne 3 /J1a6/ OIIK-1-Y2 24 pecypcest D1, M3

OIIK-1-B1 32,033,054
OIIK-2-31 AHAJIOTUYHBI
OIIK-2-32 JIUTEpaType
OIIK-2-V1 JI1.4, JI1.5,
OIIK-2-B1 JI1.6,J12.2

COOTBETCTBEH

HO

1.9 [IpopaboTka JIEeKIIHOHHOTO 30 OIIK-1-31 JI1.2J12.2 ONeKTpOHHbBIE
MaTepHana. OIIK-1-Y1 24 pecypest D1,
CamocTosTenbHOe U3yueHHE OIIK-1-¥2 92,93, 54
nutepatypsl. [lonroroska k OIIK-1-B1 AHAJIOTUYHBI
JlabopaTopubM pabotam /Cp/ OIIK-2-31 JUTEparype

OIIK-2-32 JI1.4, JIL.5,
OIIK-2-Y1 JI1.6,J12.2
OIIK-2-B1 COOTBETCTBEH
HO
Pa3gen 2. OcHoBBI
BaKYYMHOI TeXHUKH.

2.1 Ucnonk3oBaHue Bakyyma B 2 OIIK-1-31 JI1.2 JI1.3 ONeKTpOHHbBIE
COBPEMEHHOU TEXHHUKE. OIIK-2-31 JI1.4 J11.6 pecypcst 21,
DJeMeHThI BAKYYMHBIX OI1K-2-32 2153 32,093, 54
cucreM. OCHOBHOE AQHAJIOTUYHBI
ypaBHEHHE BaKyyMHOMH JTUTEpaType
TexHuku. [TapameTpsl JI1.4, JIL.5,
BaKyyMHBIX HacocoB /JIek/ J1.6,J12.2

COOTBETCTBEH
HO

2.2 Mexannyeckne 00bEMHBIE U 2 OIIK-1-31 JI1.2 JI1.4 | DnekTpoHHEIE
MOJIEKYJISIpHBIE HACOCHI, OIIK-2-31 J1.6 pecypcesl D1,
MapoCTpyHHbIE HACOCHI, OIIK-2-32 2153 32,033, 54
COpOLIMOHHBIE HACOCHI, AQHAJIOTHYHBI
BaKyyMHBIE TOBYIIKH. /JIex/ JTEparype

JI1.4, JIL.5,
JI1.6,J12.2
COOTBETCTBEH
HO

2.3 MeToab1 U3MEpPEHHS BaKyyMa. 2 OIIK-1-31 JIT.1JI1.2 | DnexTpoHHbBIE
[IpsimbIe 1 KOCBEHHBIE OIIK-2-31 JI1.3 JI1.6 pecypcst D1,
METO/Ibl U3MEPEHHS OIIK-2-32 23 22,033,524
BaKyyMMETPHUECKOT'O aQHAJIOTUYHBI
JaBieHus. [ epMeTH4HOCTb U JuTeparype
HaTEKaHUE B BAKyYMHYIO JI1.4, JI1.5,
cucremy. /Jlex/ JI1.6,J12.2

COOTBETCTBEH
HO

2.4 Usmepenune pacxona 2 OIIK-1-31 JI1.1 J11.2 ONEeKTpOHHbBIE P4

rasa /J1a6/ OIIK-1-Y1 J1.4 pecypest D1,
OIIK-1-Y2 €] 32,33,54
OIIK-1-B1 AHAJIOTUYHBI
OIIK-2-31 JIATEpaType
OIIK-2-32 JI1.4, JIL.5,
OIIK-2-Y1 JI1.6,J12.2
OIIK-2-B1 COOTBETCTBEH

HO




2.5 IIpuroroBneHue razoBbIX OIIK-1-31 JI1.1J11.2 | DnexkTpoHHBIE P5
cmeceit /J1a6/ OIIK-1-Y1 J1.4 pecypcesl D1,
OIIK-1-Y2 21 32,323,534
OIIK-1-B1 aHAJIOTMYHBI
OIIK-2-31 IuTeparype
OIIK-2-32 JI1.4, JIL.5,
OIIK-2-V1 JI1.6,J12.2
OIIK-2-B1 COOTBETCTBEH
HO
2.6 3amuTa J1abopaTopHBIX PaboT OIIK-1-V1 JIT.1JI1.2 | Onexrponnsie | KM4,K
Ne 4 u Ne 5 /J1a6/ OIIK-1-Y2 1.4 pecypcest D1, M5
OIIK-1-B1 21 32,033,054
OIIK-2-31 AHAJIOTUYHBI
OIIK-2-32 JIUTEpaType
OIIK-2-V1 JI1.4, JI1.5,
OIIK-2-B1 JI1.6,J12.2
COOTBETCTBEH
HO
2.7 VYerpoiicTBo u paboTa OIIK-1-Y1 JIT.1JI1.2 | DnexTpoHHBIE P6
BaKyyMHOH cuctems! /J1ab/ OIIK-1-Y2 1.4 pecypest D1,
OIIK-1-B1 €] 32,33,54
OIIK-2-31 AHAJIOTUYHBI
OIIK-2-32 JUTEparype
OIIK-2-Y1 JI1.4, JIL.5,
OIIK-2-Bl JI1.6,J12.2
COOTBETCTBEH
HO
2.8 3amyra 1a60paTopHBIX PaboT OIIK-1-31 JI1.1JI1.2 | DOnektponnsie | KM6
Ne 6 /J1ab/ OIIK-1-VY1 J1.4 pecypcesl D1,
OIIK-1-Y2 21 32,023,54
OIIK-1-B1 aHAJIOTMYHBI
OIIK-2-31 JuTepaType
OI1K-2-32 J11.4, J11.5,
OIIK-2-V1 JI1.6,J12.2
OIIK-2-B1 COOTBETCTBEH
HO
2.9 W3mepenue OIIK-1-31 JI1.1JI1.2 | DneKTpoHHbIE P7
BAaKyyMMETPUYECKOTO OIIK-1-V1 J1.4 pecypesl D1,
JaBJICHUS C TIOMOIIBIO OIIK-1-Y2 21 92,93, 54
HMOHU3ALUOHHOI'O U OIIK-1-B1 AQHAJIOTUYHBI
TEpPMOIIAPHOTO OIIK-2-31 JIATEpaType
MaHoMeTpoB /J1ab/ OIIK-2-32 JI1.4, J11.5,
OIIK-2-Y1 JI1.6,J12.2
OIIK-2-B1 COOTBETCTBEH
HO
2.10 |H3mepenue OIIK-1-31 JI1.1 JI1.7 | DnekTpoHHBIE P8
BaKyyMMETPHUECKOT'O OIIK-1-V1 JI1.5 JI1.6 pecypcesl D1,
JIaBJICHHSI C TIOMOIIBIO OIIK-1-Y2 32,33, 54
KOMIIPECCHOHHOTO OIIK-1-B1 AQHAJIOTUYHBI
MaHoMmetpa /J1ab/ OIIK-2-31 nuTeparype
OIIK-2-32 JI1.4, JIL.5,
OIIK-2-V1 JI1.6,J12.2
OIIK-2-B1 COOTBETCTBEH
HO
2.11 | 3ammuTa 1a60paToOpHBIX padoT OIIK-1-31 JIT.1 JI1.7 | Onextponnsie | KM7,K
Ne 7 u Ne 8 /J1a6/ OIIK-1-V1 JI1.5 J11.6 pecypcest D1, M8
OIIK-1-Y2 32,23,54
OIIK-1-B1 AHAJIOTHYHBI
OIIK-2-31 JuTepaType
OIIK-2-32 J11.4, JI1.5,
OIIK-2-Y1 JI1.6,J12.2
OIIK-2-B1 COOTBETCTBEH

HO




2.12  |IIpopaboTKa JIEKIIMOHHOTO 30 OIIK-1-31 JI1.1J11.2 | DnexkTpoHHBIE
Marepuana. OIIK-1-V1 JI1.4 pecypesl O1,
CamocTosTenbHOe U3yueHHe OIIK-1-¥2 21 92,93, 54
aureparypsl. [loaroroka k OIIK-1-B1 aHAJIOTUYHBI
JlaGopaTopHbIM OIIK-2-31 IuTeparype
pabotam. /Cp/ OIIK-2-32 JI1.4, JI1.5,

OIIK-2-Y1 JI1.6,J12.2
OIIK-2-B1 COOTBETCTBEH
HO
Pazgen 3. 3amuTHble 1
TeXHOJIOTHYeCKHe
atmocdepsl. Onpenenenue
pacxojia ra3oBbIX IIOTOKOB.

3.1 Knaccugukarust ra3oBbix 2 OIIK-1-31 JI1.2 JI1.5 | DnexTpoHHBIE
cpen. Cxarble ra3sl. MeTonsl OIIK-2-31 J1.6 pecypesl D1,
O4HCTKH ra3oB. [Ipnbopsr OIIK-2-32 3253 32,23,54
MOCTOSIHHOTO ¥ TIEPEMEHHOTO aHaJIOTHYHBI
nepenaja JaBJIeHUs i JUTEpaType
U3MEPEHHs PACXOA0B Ta30B. JI1.4, JI1.5,
Poramuonnsie JI1.6, J12.2
pacxomomeps! /JIex/ COOTBETCTBEH

HO

3.2 YeTpolcTBO MEXaHHUECKUX 2 OIIK-1-31 J1.2 P9
(hoMOBaKyyMHBIX U OIIK-1-Y1
UG GY3MOHHBIX HACOCOB, OIIK-1-Y2
ompeneNneHne ObICTPOTHI HX OIIK-1-B1
nevicteus /J1ab/ OIIK-2-31

OIIK-2-32
OIIK-2-Y1
OIIK-2-B1

33 VYerpoiictBo u paboTa 2 OIIK-1-31 J1.2 P10
BBICOKOBAKYyMHOM OIIK-1-V1
cuctemsl /JIab/ OIIK-1-Y2

OIlK-1-B1
OIIK-2-31
OIIK-2-32
OIIK-2-Y1
OIIK-2-B1
34 3amuTa 1abopaTopHEIX paboT 2 OIIK-1-31 J1.2 KM9,K
Ne 9 u Ne 10 /JTa6/ OIIK-1-Y1 M10
OIIK-1-Y2
OIIK-1-B1
OIIK-2-31
OIIK-2-32
OIIK-2-Y1
OIIK-2-B1

3.5 [TpopaboTka JTEeKIHOHHOTO 30 OIIK-1-31 Jd1.2
Marepuana. OIIK-1-V1
CamocTosTenbHOe U3yueHUe OIIK-1-Y2
nutepatypsl. [lonroroska k OIIK-1-B1
JlaGopaTopHbeIM paboTam. OIIK-2-31
Kypcosas pacuerHo- OIIK-2-32
rpadugeckas padota /Cp/ OIIK-2-Y1

OIIK-2-Bl1

Pa3nen 4. MaTtepuaJibl
J1a0OPaTOPHOI TEXHUKH U
TEXHOJIOTHYECKHUX
YCTPOIiCTB.




4.1 TpeboBanus u 5 2 OIIK-1-31 JI1.2J11.4 | DnexkTpoHHBIE
Kiaccu(pUKaIys MaTepUaIoB OIIK-2-31 JI1.6J11.7 pecypesl O1,
1a00paTOPHON TEXHUKH. OIIK-2-32 21053 32,033, 24
BosmoxHocTH AHAJIOTUYHBI
WCTIOIb30BaHMsI KOHKPETHBIX IuTeparype
MaTepuasoB B JI1.4, J11.5,
HarpeBaTeNIbHbIX JI1.6,J12.2
YCTPOHCTBAX M B BAKyyMHBIX COOTBETCTBEH
ycraHoBkax. CriocoOsbl HO
COTIPSDKEHHS MaTePHAIOB 1
3JIEMEHTOB KOHCTPYKLIUH B
1a00paTOPHBIX
ycTraHoBkax. /JIex/

42 [IpopaboTka JIEeKIHOHHOTO 5 20 OIIK-1-31 JI1.2J11.7
Marepuaia. OIIK-1-Y1
CaMocTosTeNbHOE U3YUEHUE OIIK-1-¥Y2
nmutepatypsl. KypcoBas OIIK-1-B1
pacueTHO-rpaduIecKas OIIK-2-31
pabora. /Cp/ OIIK-2-32

OIIK-2-Y1
OIIK-2-B1
Pa3gen 5. OcHoBBI
KPHOTeHHOI TeXHUKH.

5.1 CriocoObl momy4YeHus 5 1 OIIK-1-31 Jd1.2 ONeKTpOHHBIE
KPUOTEHHBIX TEMIIEPaTyp. OIIK-2-31 JI1.6J11.7 pecypesl O1,
YcerpolicTBa 151 XpaHEeHUs OIIK-2-32 93 32,033, 54
CKIDKEHHBIX Ta30B /JIek/ aHAJIOTMYHBI

JUTEepaType
JI1.4, JIL.5,
JI1.6,J12.2
COOTBETCTBEH
HO

5.2 [IpopaboTka JIeKIHOHHOTO 5 19 OIIK-1-31 JI1.2J11.7
Marepuaia. OIIK-1-Y1
CaMocTOSATeNbHOE U3YUCHUE OIIK-1-Y2
nutepatypsl. [lonroroeka k OIIK-1-B1
JlaboparopHbim OIIK-2-31
pabotam. /Cp/ OIIK-2-32

OIIK-2-Y1
OIIK-2-B1
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KoHTpoJibHbIe MeponpusiTus (KOHTPOJILHAS pad0oTa, TecT, KOJLUIOKBHYM, 3K3aMeH M T.II), BOIIPOCHI /15
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTponsHoe rillz{oief;:éwme B
KM MepOTIpUATHC I pHBI ONPOCHI AJIs1 TOATOTOBKH

KOMITETCHITUH




KM1

KontposbHsle
BOTIPOCHI ISt
3aIIUTHI
nabopaTopHO
pabotsr Nel

OIIK-2-31;011K-2-
32;011K-2-Y 1;0T1K-
2-B1;0IK-1-
31;0MK-1-V1;0I1K-
1-Y2;0I1K-1-B1

1. TepmoanexTpudeckue 3G HeKxTsl, X CyIHOCTS.

2. 3aKOHBI TEPMOAIIEKTPUYECKUX LIEMEH, UX CYIHOCTh

3. 3aBBIIICHHBIC WK 3aHIDKCHHBIC 3HAUCHHS TEMIIEPATyPHI 10
CPaBHEHHIO C PEaNbHON H3MEPSIOTCS TePMONapoil Ipu TeMIepaType
XOJIOZHBIX KOHLIOB TepMomnapsl — 200C?

4. Kakas TepMonapa npeaHa3HaueHa a1t paboThl B OKHCIUTEIBHON
aTMocepe npu Temrieparypax Boime 1000K ?

5. Ilpu kakoii TeMueparype X0J0JHbIX KOHLIOB TEPMOIAphI IPOBOJAT €€
rpayupoBKy?

6. Uto Takoe TepMOMETPUYECKUI MapaMeTp?

7. Kak MOHO NOBBICUTh TOYHOCTb U3MEPEHUS TEPMOLIAPOi
OTHOCHTEIIFHO MaJIOMEHSIOIIecs TeMnepaTyphl?

8. ByayT i otnuyatecs nokazanus no 3HadeHusM TOAC s XA
TEpMOIIAPHI, ONIPEACIICHHBIE C TIOMOIIBI0 MHJUTHBOIBTMETPA,
MOTEHIIMOMETpa, BOIbTMETpa?

9. Ilpu KakuX yCIOBHUSX TOJTy4eHa rpalynpoBOYHAs KpUBas JUIs
00pa3moBoii TepMonapsr?

10. OcobenHOCTH U3MEHEHUS T.3.21.C. MHJUTHBOJIIETMETPOM.

11. Yro Takoe rpalyrupOBOYHAs XapaKTepUCTUKA TEPMOTaphl?

12. Kak onpenenuts TeMnepaTypy 00beKTa, €Clii CBOOOAHBIE KOHIIBI
TepMoIapbl TEPMOCTaTUPOBPOBaHEbl He Ipu 0 °C?

13. MeTtoan4eckue MOTPeIHOCTH TP H3MEPEHUH TeMIIepaTyphl
TEPMODIEKTPUIECKUM TEPMOMETPOM.

14. Yro Takoe oOpasnoBas TepMoIiapa 1 I 4ero OHa HCIOIb3yeTCs?
15. Yem onpezensiercs: 4yBCTBUTEIBHOCTh TEPMOMETPOB
9JIEKTPOCONIPOTUBIICHUA?

16. Yro Takoe TepmoMeTpuyeckuii mapamerp? KakoB 3ToT napamerp
JUTSL TEPMOMETPOB ATEKTPOCOTIPOTHBIICHUS?

17. B yeM npeuMyILEecTBa KEPAMUYECKUX TEPMOPE3UCTOPOB 110
CPaBHEHHIO C METAITHYECKUMU TEPMOMETPAMH
3JIEKTPOCONPOTUBIIEHUSA?

18. Kakue TpeGoBaHMS IPEIBABIAIOT K MaTepHaIaM JUIS H3TOTOBICHHS
TE€pPMOMETPOB INEKTPOCOIPOTHBICHUS?

19. KoHCTpyKIHsl TEPMOMETPOB 3JEKTPOCONIPOTHUBIICHHSI.

KM2

Konrposbusie
BOIIPOCHI ISt
3aLIUTHI
nabopaTopHoi
paboTer Ne2

OIIK-2-31;0I1K-2-
V1;0IIK-2-B1;0IIK
-2-32;0I1K-1-
31;0IIK-1-Y1;0IIK-
1-¥2;0I1K-1-B1

1. 3aKoHBI H3ITy4YeHHs a0CONOTHO YEPHOTO Tea.

2. MojienpHBIE IPEACTABICHUS 0 A0COTIOTHO YEPHOM Telle.

3. MoHOXpoMaMeTpHuecKast MUPOMETPHS.

4. PagnannoHHas IUpOMETPHsL.

5.Y panuanuoHHOTO MM IPKOCTHOTO MMHPOMETPOB BEIIIIE TOYHOCTD
u3MepeHus Temueparypsl Bemre 1000 K ?

6. IIpaBuna paboThI C ONTHYECKUMH TUPOMETPAMH.

7. Jlats onpenenenue abcomoTHO YepHomy Tery (AUT).

8. Uto Takoe sipkocTHas Temreparypa?

9. OT kakux (QaKTOPOB 3aBUCUT BETMUYMHA MOHOXPOMATHUYECKOTO
K03 PHIIMEHTa U3ITydeHHs?

10. Meroandeckye NOrpelIHOCTH ONPEENeHNUs IPKOCTHOM
TeMIIepaTypHl.




KM3

KontposbHsle
BOTIPOCHI ISt
3aIIUTHI
nabopaTopHO
pabotsr Ne3

OIIK-2-31;011K-2-
32;011K-2-Y 1;0T1K-
2-B1;0IK-1-
31;0MK-1-V1;0I1K-
1-Y2;0I1K-1-B1

1.Yto Takoe abcomroTHO Y€pHOE Ten0?

2. IIpuBeanTe BO3MOXKHYIO MOJENb a0COIIOTHO YEPHOTO TEla;

3. Kak ocymiecTBIIsSIeTCsI MOHOXpOMATH3AINS H3ITYIECHHS B IPKOCTHBIX
nupomerpax’?

4. Kak Ha MOBEpXHOCTHU peaibHOI'O 00BEKTa CMOJICINPOBATh yCIOBUS
U3ITy4eHHs, TPUOIIKAIOIINECS K N3ITyYEHHIO a0COIIOTHO YEPHOTO
Tena?

5. Copmynupyiite 3aKOH MOHOXPOMATHUECKOTO H3IydeHHs a0COIMIOTHO
YEPHOTO Tea.

6. ChopMynmpyiiTe 3aKOH HOIHOTO H3Iy9eHHs a0COIIOTHO YEPHOTO
Tena.

7. Yto xapaktepusyeTr 3akoH BuHa 17151 n3mydeHus: abCoMoTHO YEPHOTO
Tena?

8. Kak paccumraTh TemnepaTtypy o0bekTa 1o IpKOCTHOH 1
paaHaIlioHHON TemmepaTypam?

9. TemnepaTypHbIil IMaNa30H U3MEPEHUH ONTUYECKHUMU TUPOMETPAMHU.
10. Kak ocyIiecTBIIseTCSs MOHOXPOMATH3AIUS H3ITydeHHUs TIPH padoTe
ONTUYECKUX TUPOMETPOB?

11. CHapsbxeHHe XpoMeb-aTIOMeIeBOi TepMoTaphl I U3MEPEHUS
TEMIIEPATYpBl B MEUax IEKTPOCOMPOTUBIICHHUSI.

12. Mcnonp30BaHUE ONTUYECKOW IMPOOMETPUH AT U3MEPEHUS
TeMIIepaTypsl B MeUax EeKTPOCOMPOTUBICHUSL.

13. Ha3naueHue orseynopa u TEMI0U30IAHH B KOHCTPYKIIUY Meuen
AIIEKTPOCOIPOTHBIICHHUS.

14. TpeGoBaHHMS K HarpeBaTEIbHBIM JIEMEHTAaM BaKyyMHBIX Hedei
3NIEKTPOCOMPOTUBIICHUSI.

15. 1 co3naHus KakKuxX 3JEMEHTOB KOHCTPYKIHU
BBICOKOTEMITEPATYPHBIX BaKyyMHBIX IT€4ei HJICKTPOCOIPOTHBIICHHUS
MOXET UCIIOIB30BaThCS MEAb?

16. Kakue MaTepuansl MOTYT IPUMEHSTHCS JJIs1 H3TOTOBIEHUS
HarpeBaTelell mevei AIeKTPOCONPOTHBIICHHUS, pabOTAIONINX Ha
Bo31yxe? KakoBa makcumanbHas pabodas TeMrepaTypa HarpeBaTenei
13 KOHKPETHOro MaTepuaia? Yem oHa orpaHUunBaeTcs?

KM4

KoHnTpomnbHbie
BOIIPOCHI IS
3aIIUTH
nabopaTopHoit
pabotsr Ned

OIIK-2-31;011K-2-
32;011K-2-V 1;011K-
2-B1;0IK-1-
31;011K-1-Y 1;0TTK-
1-Y2;0I1K-1-B1

1. ITpunnun paboTsl poTaMeTpa U peoMeTpa.

2. Urto Takoe pacxo[ rasa u mo4eMy OH OIpeessIeTCs TOIBKO
00BeMHBIM MeToToM? 3aueM IPOBOIUTCS IPaTyHPOBKa PEOMETpa U
COXpaHsEeTCs I OHA HEM3MEHHOMU I APYTUX MapaMeTpoB KaMLIApa U
B paboueii xunkocTn?

3. MO>HO 7 UCTIOIB30BaTh TPaayHPOBOYHEIE 3aBHCHMOCTH POTaMeTpa
U peoMeTpa, OTydeHHBIe ATl OHOTO BU/A ra3a, IpH paboTe ¢ Apyrum?
4. YT0 3HA4YUT OTrpaSynpoBaTh PEOMETP U POTAMETP.

5. Yro Takoe ra3oBblil peaykTop?

6. Kaxumu mpubopamu onpesensiercst 00beMHBIH pacXof ra3os?

7. YCTpONCTBO M NPUHLMI IEHCTBUSA pOTaMeTpa.

8. YCTpoicTBO M NMPUHIUI IEHCTBUS peoMeTpa.

9.IToueMy HEOOXOAMMO TIPOBOIHUTE TPATYHPOBKY PEOMETPA
poramerpa?

10. Ilpu kakOM JaBJICHUU HAXOMAATCS T'a3bl B OaJiIoHE?

11. Kak paboraeT ra3oBbIif c4eTIHK pacxomaa?

12. Yro Takoe BA3KOCTb ra3a? 3aBUCUT M OT He€ Iepena JaBJIeHHs Ha
BXOJI€ U BBIXOJIE U3 CyKaIOILIEro yCTpoiicTBa B peomerpe?

13. Kak B poTameTpe 10CTUraeTcs paBHbIN Mepenaj JaBIeHUH raza noj
W HaJI TIOIIaBKOM ITPH U3MEHEHHH ero pacxoma’?

KMS5

KonrtposbHsle
BOTIPOCHI ISt
3aIUTHI
nabopaTopHOH
paboTsr Ne5

OIIK-2-31;011K-2-
32;0TK-2-V 1;011K-
2-B1;0IIK-1-
31;00K-1-V 1;011K-
1-Y2;0l1K-1-B1

1. IIpaBnmna obpamieHus ¢ OalIOHAMHI CXKATHIX Ta30B.

2. HazHaueHne OCHOBHBIX 3JIEMEHTOB M CHCTEM Tra30BBIX Marucrpaneit
JUIsl TIPUTOTOBJIEHUS] CMECH Ta30B.

3. B KakoM BH i€ TTOCTABIISIOTCS B JTA0OPATOPHIO T'a3hl?

4. MapkupoBKa ra30BBIX OaIIOHOB

5. IIpyHIKIIBI OYMCTKY ra30B TEXHUYECKON YUCTOTHI OT KUCIOPOAa.
6. IIpMHIUITBI OYMCTKH Ta30B TEXHUYECKOH YHCTOTHI OT IIAPOB BOABI
7. Ha3naueHue u ycTpoHCTBO ra30BOT0 peAyKTOpa.

8. IIpaBuia 3amoaHEHMs Ta30BOM CHUCTEMBI ra30M IIPH CO3AaHUU
3aIIUTHOM M TEXHOJIOTHYECKOH aTMochephl.

9. Uto Takoe TEXHOJIIOTHYECKHUE U 3alIUTHEIE ra30BbIe aTMOochepsr?




KM6

KontposbHsle
BOTIPOCHI ISt
3aIIUTHI
nabopaTopHO
pabotsr Ne6

OIIK-2-31;011K-2-
32;011K-2-Y 1;0T1K-
2-B1;0IK-1-
31;0MK-1-V1;0I1K-
1-Y2;0I1K-1-B1

1. Kaxue (akTopsl onpenenstoT ObICTPOTY ASHCTBUS U IpeIeIbHbIN
Bakyym JIH?

2. Tuns!l mapocTpyHHBIX HACOCOB (00IacTh paboumx MaBlIeHUH, padoyas
KHUJIKOCTh, KOHCTPYKTHBHBIC 0COOCHHOCTH, TPOU3BOAUTEIEHOCTD).
3. YerpoiicTBo 1 pabota 1uddy3MOHHOTO MaciISIHOTO Hacoca.

4. Kakue onepanuy HaJlo IpoAenaTh pH IIycKe NapocTpyiHoro
Hacoca? KakoBbl IOCIeACTBUS BO3MOXKHBIX HapyIIEHUH MOPsIKa IIyCKa
Hacoca?

5. Uto He0OX0AUMO OBICTPO CACNAThH MPH aBAPUHHON CUTYAIUH: TIPH
MpEeKpalIeHNH MTo1auy oxJiaxaatomeit Boas! B JIH nnm BHe3anmHOH
OCTaHOBKE (hOPBAaKyyMHOTO Hacoca?

6. [TpruMHBL, TPENSATCTBYIOUINE JOCTHKEHUIO MAKCUMAIbHOM
OBICTPOTHI ACHCTBUS U NMPEACIBEHOTO BakyyMa. Kakue nmpuauHs! 1uis
3TOTO MOTJIH OBITh B JaHHOU paboTe?

7. Kax BbIOpaTh (hopBaKyyMHBIH HacOC JuIs pabOTHI B ape ¢
napocTpyHHBIM HacocoM?

8. Uto Takoe OycTepHBIN MapocTpyHHBIH Hacoc? MOKHO JTi
HCTIONIB30BaTh €T0 COBMECTHO C M (y3HOHHBIM?

9. Ilpy KaKkOM MaKCUMaJIbHOM JJaBI€HUH MOKHO BKJIIOUATh
MapoCTPyHHBIA MaCJIHbII Hacoc?

10. Yto mpoun3oiiieT npy NOBBIIICHUN JaBJICHUS Ha BHIXOJHOM
naTpyOKe BbIIIE KPUTHIECKOTO?

11. Yro mpousoiiaer, eciny B ropssuuit HacoC MONaAeT BO3AyX?

12. Kakoi npenenbHbii Bakyym co3znaet JIH? Uto Ha3bBaeTcs
IpeeNbHBIM BaKyyMOM Hacoca?

13. Ioxkazats popmy 3aBucumoctu PBn=f(PBoim) ans JIH.

14. Kak BbIOpaTh (hopBaKyyMHBIH Hacoc Juis paboTsl B mape ¢ JJH? B
KaKOM COOTHOIICHUH JOJDKHBI OBITh BETMYNHBI OBICTPOTHI HX
JencTBus?

15. Kakue paboune )XUIKOCTH UCIIONB3YIOT B HAPOCTPYIHHBIX
BBICOKOBAaKYyMHBIX Hacocax? JloCTONHCTBa M HEOCTAaTKH JKUIKOCTEH.

KM7

Konrposbusie
BOIIPOCHI ISt
3aIIUTHI
nabopaTopHOH
paboTsr Ne7

OIIK-2-31;011K-2-
32;0MK-2-V 1;011K-
2-B1;0IK-1-
31;0MK-1-V 1;011K-
1-Y2;0l1K-1-B1

1. ITopsmox paboTHI ¢ HOHU3AIIMOHHBIME U TEIIOBBIMH BaKyyMeTpPaMH.
2. Kaxue TUIIBI JaTYNKOB JABICHHS UCIONB3YIOTCS B HOHU3AIMOHHBIX U
TENJIOBBIX BaKyyMeTpax?

3.Benuuunsl nasnenust, uamepsemsle qaraukamu IIMT u IIMU.

4. Kakoe MUHUMAIIBHO pa3peKeHue JODKHO OBITh CO3/IaHO B
BaKyyMHOH Kamepe U MmoveMy AJIsl BKIIoYeHHs JaT9ukoB [IMU?

5. MoskHO 1 BKJITf04ath natauku [IMT npu aTMochepHOM naBieHuu?
6. Ctenenu Bakyyma ¥ JUTHHA CBOOOJHOTO TIPOOETa Tra30BbIX MOJIEKYIL.
7. Ilpunnun aevictBus aaruyukoB AasineHus [IMT u IIMU.

8. 3aBHCAT M MOKa3aHUS TEPMONAPHOTO U HOHU3ALHOHHOTO
MaHOMETPOB OT poJia ra3os?

9. UeM 00BsICHSETCS TIPEeN H3MEPEHHS TEPMOIIApHOTO U
MOHHU3aIIMOHHOTO peodpa3oBarTeneii?

10. Kak onpeaenuTh TOK HaKajga TepMONapHOTo npeobpa3oBarens?




KMS8 KontposbHsle OIIK-2-31;0I1K-2- | 1. ITopsAmoK BBIOTHEHHS COOTBETCTBYIOIIEH pabOTHL

BOIPOCHI 15 32;0I1K-2-Y1;0I1K- |2. YcTpoiicTBO KOMIPECCHOHHOTO MAaHOMETPA U Ha3HAYEHUE OCHOBHBIX

3aIUTBI 2-B1;0IIK-1- 9JIEMEHTOB €r0 KOHCTPYKIUH.

nabopaTopHO 31;0IIK-1-Y1;0IIK- |3. Ilpenens! n3MepeHUs! BAKyyMETPHUECKOTO AaBICHHS

pabotsr Ne§ 1-Y¥2;0IIK-1-B1 KOMIIPECCHOHHBIM MaHOMETPOM. YeM OHH ONpeNestoTcs?
4. TpeOoBaHMs K pabOYNM KHIKOCTSIM, HCIIOJIB3yEMBIM B
KOMITPECCHOHHOM MaHOMETpE.
5. Meroauueckue NOrpeirHOCTH MPYU U3MEPEHNUHN BaKyyMETPUIECKOTO
JIaBJIEHUS] KOMIIPECCHOHHBIM MaHOMETPOM.
6. B xaknX eMHUIAX H3MEPEHUS H3MEPSIOTCS 3HAUCHHS
BaKyyMETPHUECKOTO IaBJICHUS] KOMITPECCHOHHBIM MaHOMETPOM TIpH
WCTIOJNb30BaHUM B KauecTBe paboyell )KUAKOCTH Maciia?
7. Ha xakoM 3aKOHE OCHOBBIBAa€TCS pab0Ta KOMIIPECCHOHHOTO
MaHoMmeTpa?
8. K xakoMy TuIry npubopoB (KOCBEHHOTO HIIH IPSMOTO JAHCTBUS)
OTHOCHTCSI KOMIIPECCUOHHBII MaHOMETD?
9. Kakne MaHOMETPBI OTHOCATCS K IPHOOpaM MPSIMOTO U3MEPEHHUS
nasienust? [IpuBennTe mpuMep U paccKaXUTe O MPUHIIHIIE PabOTHI
BaKyyMETPOB IIPSIMOT0 N3MEPEHHs BaKyyMETPHUECKOTO IaBICHUSI.
10. KakoBsl ocTouHcTBa M HepoctaTku KM no cpaBHeHMIO ©
TEPMOTIaPHBIM U HOHM3AIMOHHBIM MaHOMETPaMu?
11. Kak npoBepHTh, XOPOLIO JIH AEra3UPOBAHO MACIO B
KOMIIPECCUOHHOM MaHoMeTpe?

KM9 KonTponbHbie OIIK-2-31;0I1K-2- 1. lath cxemMy NpHUCOEIMHEHHUS MEXaHMYECKOTO Hacoca K 00BEKTY

BOIIPOCHI JIst 32;0I1K-2-Y1;0IIK- | oTKa4KH B YCIIOBHOM H300paKEHUH.

3aIIUTHI 2-B1;0IIK-1- 2. Kakue npu4MHbI MOT'YT TIOBJIUATh HAa YXYALLIEHUE TEXHUYECKUX

nabopaTopHOi 31;0I1K-1-Y1;0IIK- |xapakTepucTHK: OBICTPOTHI JESHCTBHSI HacOCA, TPOU3BOIUTEIBLHOCTH,

paboTer Ne9 1-V2;0IIK-1-B1 HaMOOJIBIIIETO BBITYCKHOTO JaBJICHUS, IPEICITHLHOTO pa3pexKeHUs?

Kaxum 06pazom ycTpanuTs 3Tu npuuuHbl? Kakue U3 3TUX npuanH
HaOJI01aMCh TP BBITIOHEHUH AaHHOU paboThI?

3. Kakoe MakcuMajbHO pa3peeHne CO3/Ial0T MEXaHUYECKUE HACOCHI C
MAaCIISTHBIM YTUIOTHEHHEM?

4. Ipu KakoM MaKCUMaJIFHOM BITYCKHOM JaBJICHUH HAYHHAIOT paboTy
MEXaHHUYECKHE HACOCHI C MACISTHBIM YIUIOTHEHHEM ?

5. Kakue cymecTBYIOT THITBI MEXaHUYECKUX HACOCOB C MACIISTHBIM
YILUIOTHEHHEM?

6. [Touemy yKka3zaHHBIE HACOCHI Ha3bIBAIOT (POPBAKYYMHBIMU?

7. Yrto Takoe reoMeTpruiecKas U UCTHHHAS OBICTPOTA NECHCTBUS
MexaHuueckoro Hacoca? Ilpuunna ux pasnuuus?

8. UTo Takoe MpOn3BOIUTEIHHOCTD HAcCOCA, HAMOOJIbIIEE BITYCKHOE
JIaBJICHHE TIPU 3aIyCKe Hacoca, HanboJbIIee BIyCKHOE IaBlICHUE,
npeeabHOe pa3psHKeHUE, HAaHOOJIbIIee BITYCKHOE JaBJICHUE MIPH
JUTHTENFHOHN paboTe Hacoca?

9. Uto cremyer cienath, €ClIM BHE3AIMHO OCTAHOBUIICS MEXaHUIECKUN
Hacoc (HampuMep, BCIISICTBUE OTKITIOYSHHS SJIEKTPOIHEPTUH ),
OTKaYMBAIOIIUI BaKYyMHYIO CUCTEMY?

10. KakoB nmpuHLHUIT AEUCTBUS MEXaHUYECKIX HACOCOB C MACIISTHBIM
ymiotHeHueM? Kakue TuIbl moJoOHBIX HACOCOB CYIIECTBYIOT? Mx
JIOCTOMHCTBA U HeAOCTaTKH. OOBSICHUTH YCTPOHCTBO M OCOOCHHOCTH
paboTHI U3yYEHHBIX B pabOTe HACOCOB.

11. [opsnok AeHCTBUI AJISl OTKAYKU BO3/yXa MEXaHUYECKUM HACOCOM
13 BaKyyMHOW CHUCTEMBI, B KOTOPOH MEepBOHAYAIBHO HAXOAUJICS BO3AYX
o1 atMocepHbIM AaBiienreM. [Topsmok ocTaHOBKU Hacoca. [1o kakum
MOKAa3aTeNsiM MOXXHO KOHTPOJIUPOBATH MPAaBUIBHOCTh peXruMa paboThl
Hacoca BO BpeMsl €ro 3aIrycka 1 Hayajla OTKaukd 00BbeKTa, B KOTOPOM
HaXOJWJICS BO3IYX?

12. B Hacoc MOr'yT nonacTsb napsl Boabsl. HazoBure ciencrsus 3Toro u
Croco0BI yCTpaHEHHUS.

13. Kak cMeHHTBH Macyo B Hacocax”?




KM10

KontposbHsle
BOTIPOCHI ISt
3aIIUTHI
nabopaTopHO
pabotsr Nel0

OIIK-2-31;011K-2-
32;011K-2-Y 1;0T1K-
2-B1;0IK-1-
31;0MK-1-V1;0I1K-
1-Y2;0I1K-1-B1

1. Kaxue noxasarenu paboTbl BAKyyMHBIX HACOCOB CIIETyeT
KOHTPOJIMPOBATH B TIpolecce ero padoTel? Kakue MoryT ObITh
OTKJIOHEHHS 3THX ITOKa3aTeNel 1 o kakuM npuunHam? Kaxwe
MOCJICICTBHS M KAKUE MEPHI JJOIDKHBI OBITh IPEAIPHHATHI?

2. KakuMu JOCTOMHCTBAaMH U HEIOCTaTKaMM 00J1a/JaeT LIEONUTOBBII
BaKyyMHBII HACOC MO CPaBHEHHUIO:

a) ¢ IpyruMHy HacocaMu 0e3MaciisTHON OTKAYKH;

6) c mapocTpyHHBIMU HACOCaMU;

B) C MEXaHMYECKUMHU HACOCAMHU.

3. Kakwue cymecTByIOT MapKH ITPOMBIIUICHHBIX IICOJTMTOBBIX HACOCOB?
Hx ocHOBHBIE XapaKTEPUCTUKU U YCTPOUCTBO.

4. KakuMu 10CTOMHCTBaMH 00J1aJaeT UCIIONb30BaHHBINA B paboTe
LEOJIUTOBBII HACOC 110 CPABHEHUS C TUIIOBBIMU HacocaMH?

5. Kak npenenbHblil BaKyyM, CO3/1aBacMbIi IEOIUTOBBIM HACOCM,
3aBUCHT OT:

a) HaYaJIbHOTO JIAaBJIEHUS B HACOCE;

0) TeMITepaTyphl IIEOJTUTA;

B)KOJIMYIECTBA ITOTJIONIEHHOTO ra3a;

T') HAaTEKaHUS B CUCTEMY.

6. HasoBure 0cHOBHBIE Y3116l BaKyyMHOT0 arperara. OObsicHHTE
TPUHIUI UX ISHCTBHUA 1 Ha3HAUCHHE.

7. Ilpu KakOM MaKCHMalbHOM JaBJICHUH MOXKHO BKITIOUHTh

UG GY3MOHHBIH HAacoC?

8. Kak no rpaduky HaTekaHHS ONIPENETUTh IIPHYNHY POCTa JaBJICHUS B
cucreme?

9. Kakue cymecTByI0T METObI OOHApYXKEHHs Tedell B BaKyyMHBIX
cucremax?

10. Ykaxure nociue10BaTelbHOCTD ONepaluii IIpu oTKkauke BA, HaunHas
¢ aTMOC(epHOro JaBICHUS BO BCEH CUCTEME.

11. Ha3oBuTe OCHOBHBIE y3IIbl BaKyyMHOro arperara. Hapucyiite ux
CXEMBI, OOBSACHUTE X Ha3HAYCHHUE U BIMSHIE Ha TIPEIeIbHOe
pa3pekeHue U OBICTPOTY JeHCTBHUS arperara.

12. Kakoe MakcuMalibHOE pa3pexeHue co3/1aeT BaKyyMHBIN arperar ¢
MacJsIHbIM NapoCTPyHHBIM HacOCOM?

13. Kak BbIOpath (hopBaKyyMHBIH HACOC TSt PAOOTHI C TAHHBIM
BaKyyMHBIM arperarom?

14. Kak onpeaenuTts NpUroAHOCTb JaHHOTO BAKYyMHOT'O arperara Juis
paboTHI IT0 HA3HAYEHHIO, €CJIN [T HEr0 N3BECTeH TpadiK HATEKaHHs?
Kak paccunrats npenenpHoe pa3pexeHue Ui 3TUX yCIOBUNA?

15. Yro Takoe ObIcTpOTa HATEKaHUS?

16. Kak 1o rpa¢uky HaTeKaHHs ONPEACIUTh IPUUMHY POCTa JaBICHUSI
TIPH OTKITIOUYEHHOM Hacoce? KakoBBI IPUYIHMHBI pOCTA AaBICHHS B
JTaHHOM pabore?

17. Yto Hazo caenaThb, €CU MU paboTaroIEeM BaKyyMHOM arperare
MPOM30IIUIa BHE3AMHAst OCTAHOBKA (hOPBaKyyMHOT0 Hacoca?

18. Kakue cymecTBYIOT METOIbI OOHAPYKEHUS Teuen?

19. Kakue noka3sarenu paboTsI arperara cieayeT KOHTPOJIUPOBATh B
nporuecce ero paboTsl? KakoBbl HOCIENCTBUS OTKIOHEHUS TOKa3aTeneil
0T HOpPMAaJIbHBIX 3HaueHni? Kakue Mepbl JOIKHBI OBITh IPEATPUHSTHI?
Kaxue MeTopl KOHTPOJISI MOTJIM OBITH UCTIOJIB30BaHbI B JAHHOU paboTe?
20. ITouemy ObicTpoTa neiicTBUs BA oTiruaeTcst ot ObICTPOTHI
nercTBrs TUQQy3HOHHOTO Hacoca, HaXOsIIerocs B arperare?

21. YmMerp m300pa3uts cxemy BU 1 00BSICHUT IPUHIMI €r0 PabOTHI.
22. Kakue OCHOBHBIE Y31IbI BXOAAT B COCTaB BBICOKOBAKYYMHOM
cucreMsl? X 3HaueHue.

23. YMeTh cxeMaTn4eckd N300pa3nuTh BHICOKOBAKYYMHYIO CHCTEMY CO
BCIIOMOTATENbHBIMH yCTPOHCTBAMH.

24. OnpenenuTh NOHATHS "OBICTPOTA AeHCTBHS Hacoca" u "ObICTPOTA
oTkauku cucteMbl". Kak oHM MexIy cO00H CBSI3aHbI?

25. Yka3aTb 0CIIeN0BATENBHOCTD ACHCTBUN MIPY 3aIlyCKE U OCTAHOBKE
BBICOKOBAaKyyMHOI! cicTeMbl. Ha3BaTh BO3MOKHBIE TOCIEACTBUS IPU
Pa3IUYHBIX HAPYLIEHUX MTOCIEA0BATENLHOCTH ONEpaIyil.

26. YKa3aTh IOCIIEA0BATEIFHOCTE OTEPAaIHii IPH HEOOXOJIMMOCTH
KPAaKTOBPEMEHHOT0 OTKPBITHA pabouel kaMepsl edr (HalIpuMep, I
3aMeHbl 00pa3lOB) Ha OTKAYEHHOH JI0 BEICOKOTO BaKyyMa yCTaHOBKE.
27. Ha3pIBaTh TUIIBI U MApPKH HACOCOB HCITOJIb30BAHHOM BaKyyMHOMN
CHCTEMBI, a TAK)KE UX OCHOBHBIE XapaKTEPHUCTHKH.




KM11

Kypcosas
rpaduuecKu-
pacuerHasi paboTa

OIIK-2-31;011K-2-
32;011K-2-Y 1;0T1K-
2-B1;0IK-1-
31;0MK-1-V1;0I1K-
1-Y2;0I1K-1-B1

1. ChopmymupyiiTe mpenMyIIeCTBa YIEKTPUIECKUX MeUeH
COINPOTUBJICHHUS.

2. Kaxoit mpuHINT padoTHl Medel 3JeKTPOCOIPOTHBICHHS ?

3. Kax ycTpoeHBI 3IeKTPHIECKHE [IEUH COMPOTUBIICHNUS?

4. Yro Takoe OrHEYNOp M ero npeaHazHayenue? CpaBHUTENbHBIC
XapaKTEPUCTUKH OTHEYIIOPOB.

5. IIpeanoxnuTe MPUHIAIEI KITacCH(UKANHI OTHEYTIOPHBIX MaTEepHAJIOB.
6. Chopmynupyiite KpuTEepUH BEIOOpA OTHEYTIOpa [UIS TEIIIOBOTO
pacdeTa ne4yu 3JIEKTPOCONPOTUBICHHS C 3aJaHHBIMU TTapaMETPaMH.
7. Uto Taxkoe TeIUIOM30JIAIHSA U ee perHa3HaueHne? CpaBHUTEITBHEIC
XapaKTePUCTUKH MaTEPHAIOB TEINION3OIISIIUH.

8. ChopmynupyiiTe KpUTEpUU BHIOOPA TEIIIOU3OJSIMU ISl TEIUIOBOTO
pacdeTa e4yH 3JEKTPOCONPOTHBIIECHHS C 3aJaHHBIMU TTApaMETPaMH.
9. Kakoil mops10K TEIUIOBOIO pacdeTa MEKTPUIECKO eun
COTPOTHUBIICHHS?

10. IlpencraBpTe OCHOBHBIE 3aKOHOMEPHOCTH PacyieTa MI0CKON
OJTHOCIIONHOH (hyTepOBKH.

11. KakoBbl OCHOBHBIE 3aKOHOMEPHOCTH pacueTa INIOCKOH JIByXCIOMHOM
¢dytepoBku?

12. IlpencraBbTe OCHOBHBIE 3aKOHOMEPHOCTH PAacdeTa OJHOCIOHHOM
TpyO4aToii hyTepoBKH.

13. KakoBbI OCHOBHBIE 3aKOHOMEPHOCTH pacdeTa ABYXCIOWHOM
TpyOuaToit pyTepoBku?

14. Kakue 3aKkOHOMEPHOCTH U OCOOSHHOCTH pacdeTa OTHOCIOHHON
3arJTyIIKY WIIH ABEPIBI?

15. Kakue 3akOHOMEPHOCTH U OCOOEHHOCTH pacueTa ABYXCIOHHOH
3ariTyHIKH WK ABEPLI?

16. ChopmymupyiiTe IPUHIMITEL HATPEBA B ITeYax
3JIEKTPOCOMPOTUBIICHUSL.

17. IIpennoxuTe NIPUHLMIIBI KJIacCH(DUKALMN HarpeBaTeNeH.

18. Kakoii mopsiok pacyera HarpeBaTesneil nedyei
3JIEKTPOCONPOTUBIIEHUA?

19. Kakue ObIBalOT cXeMbI BKIFOUCHUS U IUTAHUS HarpeBaTeNbHbIX
3JIEMEHTOB?

20. ChopmynupyiiTe KpuTepuH BEIOOpa HarpeBaTenei Iuis rnevuei
3JIEKTPOCOMPOTUBIICHUSL.

21. IlpencraBpTe NOCIEN0BATENLHOCTD U OCHOBHBIE 3aKOHOMEPHOCTU
pacdera METaJUIMIECKHUX HarpeBaTeeH.

22. KaxkoBbI IOCIEN0BATENLHOCTh U OCHOBHBIE 3aKOHOMEPHOCTH
pacuera KapOOPYHAOBBIX HarpeBareneii?

23. KakoBbI OCIIEIOBATENBHOCTh U OCHOBHBIE 3aKOHOMEPHOCTH
pacuera HarpeBaTeNel U3 IUCHIUIIA MOJINOIeHa?

24. Kak MOHO perylIupoBaTh TEMIIEPATypy B II€UU U IPUHIIUIIBI
BBIOOpPA PEryJIMPOBOYHBIX TPHUOOPOB?

25. Kak MO’KHO KOHTPOJINPOBAThH TEMIIEPATYPy B MU U MIPUHITAIIBI
BBIOOPA KOHTPONUPYIOLIUX yCTPOUCTB?

5.2. Ilepeyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiembie
Kon HasBanue
WH/IUKATOPBI ConeprxaHue paboThI
paboTsI paboTsI .
KOMIIETEHIIN I

P1 Usmepenue OIIK-2-31;0IIK-2- | O3HakoMJIeHHE C KOHTAKTHBIMU METOJIaMH OTIpeeNICHUs TeMIIepaTyphl.
TEeMIIEpaTypbl 32;0I1K-2-Y1;0IIK- |IIpoBeaeHue rpaayupoBKH TEPMONIApbl K TEPMOMETPA
TEPMOMETPAMH U 2-B1;0IIK-1- 3JIeKTpoconpoTUBIeHU. ONpeaeneHUe NOrPEIIHOCTY TEMIIEPATYPEI C
ynpasnenue padoroit |31;0IIK-1-Y1;0I1K- |ucnonb3oBaHUEM pa3nudHBIX TPHOOPOB onpeneneHus Tepmo SAC u
revu 1-¥2;0IIK-1-B1 3JIEKTPOCOIIPOTHUBIICHHS.

P2 Usmepenune OIIK-2-31;0I1K-2- | O3HakoMIieHHE ¢ paboTOi MUPOMETPa, O3HAKOMIICHHE C MOJIEJIBIO
TEeMIIEpaTypbl 32;0I1K-2-Y 1;0IIK- |abconroTHO YepHOTO Tena. Mcmonp3oBaHne ypaBHEHUN ISt
abcomoTHO uepHOoro |2-B1;OI0K-1- onpeeNleHUss HHTEHCUBHOCTA MOHOXPOMATHYECKOTO U IIOJIHOIO
tena uadpakpacubpim | 31;0I1K-1-Y1;0I1K- |uznyueHus B OllEHKE TEMIIEpaTyphbl a0COIOTHO YEPHOTO TeJa.
MMAPOMETPOM 1-Y¥2;0IIK-1-B1 OnpeeneHue TeMIepaTypbl a0COIIOTHO YEPHOTO Tea.

P3 [Toepka nupomerpa | OIIK-2-31;0I1K-2- [TpoBeneHue MOBEPKH MUPOMETPA 110 H3ITYUCHUIO aO0COTIOTHO YSPHOTO

o 00pa3uoBoi
TeMIepaTypHOn
JIaMITe HaKaJBaHWU.

32;01K-2-V 1;011K-
2-B1;0IK-1-
31;0MK-1-V 1;011K-
1-Y2;0l1K-1-B1

TCIIa.
CpaBHI/ITCHLHHﬁ aHaJiu3 HOHy‘{CHHOﬁ 3aBUCHMOCTHU TEMIIEPATYPHBI OT
WHTCHCUBHOCTHU HaKaJIMBAHUWA JIaMIIbI C rpanprOBquoﬁ KpPIBOﬁ.




P4

W3mepenue pacxona
rasa

OIIK-2-31;0I1K-2-
32;0IIK-2-Y 1;0IIK-

OsHakomieHue ¢ paboToil potamerpa. [IpoBeneHue ero rpagyHpOBKH C
UCIIOJIb30BAaHUEM BOJISIHBIX YacOB.

2-B1;0I1IK-1-
31;0IIK-1-Y1;0IIK-
1-Y¥2;0IIK-1-B1
P5 [IpuroroBneHue OIIK-2-31;0IIK-2- | O3nakomiieHue ¢ pabotoii peomerpa. [IpoBeaenue ero rpagyupoBKH.
ra3oBbIX cMecei 32;0I1K-2-V1;0IIK- | IIpuroroBieHue ra3oBbIX CMECEH ¢ UCIOJIB30BaHUEM POTAMETPa U
1-31;0I1K-2- peoMeTpa Ul OIpPEAEIIeHs pacXxoa ra3os.
B1;0IIK-1-Y 1;0IIK
-1-¥2;0IIK-1-B1
P6 YcrpoiicTBo u OIIK-2-31;0I1K-2- | O3HakOMJIEHHE C CUCTEMOM BaKyyMHPOBAHUSI, AIOLIEH BOSMOXHOCTh
paboTa BaKkyyMHOH 32;0I1K-2-V1;0IIK- |nonyuuts BakyyM nopsaka 10”-3 Mm.pt.ct. OnpenencHue HaTeKaHus B
CUCTEMBI 2-B1;0IIK-1- BaKyyMHOU CHCTEME.
31;0I1K-1-Y 1;0IIK-
1-V2;0I1K-1-B1
P7 Usmepenne OIIK-2-31;0I1K-2- | O3HakOMJIEHHE C YCTPOHUCTBOM MOHHHU3AIIMOHHOTO U TEPMOIIAPHOTO
Bakyymmerpudeckor |32;0IIK-2-V1;0IIK- |maHomeTpoB. OmnpeneneHne BakyyMeTpHUECKOTO AaBICHHUS C
0 JIaBJICHHUS C 2-B1;0IIK-1- HCIOJIb30BaHUEM HOHHU3AIMOHHOTO ¥ TEPMOIIAPHOTO MaHOMETPOB.
TOMOIIBIO 31;0I1K-1-Y1;0I1K-
HOHU3AIMOHHOTO 1 1-V2;0IIK-1-B1
TEPMOIMIAPHOTO
MaHOMETPOB
P8 Usmepenune OIIK-2-31;0IIK-2- | O3HakomIIeHHE ¢ paboTOi KOMIIPECCHOHHOTO MaHOMETPA.
Bakyymmerpuueckor |32;0I1K-2-V1;0IIK- |OmnpeneneHue BakyyMETpHUECKOTO IaBIECHUS C UCIIOJIb30BAHUEM
O JIaBJICHHS C 2-B1;0IIK-1- KOMIIPECCUOHHOT'O MaHOMETpPA. AHAIU3 METOJUYECKHUX IIOTPELIHOCTEN
ITOMOIIbIO 31;0I1K-1-Y1;0IIK- |B paboTe KOMIIPECCHOHHOIO MAaHOMETPa MPH UCIIOIb30BAHUH
KOMIIPECCHOHHOTO 1-Y¥2;0IIK-1-B1 Pa3IUYHBIX MOHOMETPUYECKUX KHUAKOCTEH.
MaHOMeTpa
P9 VYerpoiicTBo OIIK-2-31;0I1K-2- | O3HaKOMIICHHE C KOHCTPYKIUSMH MEXaHHUECKUX POTAIIMOHHBIX
MEXaHHYECKUX 32;0I1K-2-Y 1;0IIK- | hopBakyyMHbIX 1 At (dy3uOHHBIX HacocoB. OnpeneneHue
¢domoBakyymHBIX 1 | 2-B1;OI1K-1- 3aBHCHMOCTH UX OBICTPOTHI ICHCTBHS OT OCTATOYHOTO JaBIICHHUS.
T y3HOHHBIX 31;0IIK-1-V1;0IIK-
HAacoCOB, 1-Y2;0IIK-1-B1
onpeJeneHne
OBICTPOTHI X
JeHCTBUS
P10 VYerpoiicTBo u OIIK-2-31;0IIK-2- | O3HakoMIIeHHE C YCTPOHCTBOM BBICOKOBAKYYMHOM HarpeBaTelnbHOM
pabora 32;0I1K-2-Y1;0IIK- |ycraHOBKH, MaTepHallaMH, HCIIOJIb3YEMbIMH IS YIUIOTHEHUS
BBICOKOBAKYYMHOMU 2-B1;0IIK-1- 3JIEMEHTOB KOHCTPYKIIMU U OTKaYUBAIOLIEH CHUCTEMOH, Aaroteit
CUCTEMBI V1;0IIK-1-31;0I1K- | BO3MOXHOCTb HOTY4UTH BakyyM 10"-6 MM.pT.CT.
1-Y¥2;0IIK-1-B1
P11 Kypcosas pacyerno- |OIIK-2-31;0I1K-2- | Beimonusercs mo o6iei Teme «Pacyer u mpoeKTHPOBaHHe

rpadugeckas
pabora.

32;011K-2-V 1;011K-
1-31;0T1K-1-
V1;011K-1-Y2;0ITK
-1-B1;0IK-2-B1

71a00paTOPHOH ITeYH IEKTPOCONPOTURIICHUY. Kax oMy
00ydJaroImeMycst BEIIAIOTCSI HHANBHIYalbHbIC 3HAUCHIUS HCXOTHBIX
napaMeTpoB.

B xoze BBINONHEHNST KypCOBO# IpaduecKu-pacieTHOI paboTh
HE0OXOIMMO ITPOBECTH TEIUIOBOH PAacu&T NIEKTPHIESCKON ITedn
COIPOTHUBIICHUS C IIENBI0 OIpeeNeHUs e€ TadapuTHBIX pa3sMepoB U
HarpeBaTeNIbHOTO dJIeMeHTa. B kauecTBe HCXOHBIX MapaMeTPOB Te4n
3aa10TCs pa3Mephl ¥ reoMeTpudeckas popma paboueii 30HbI IIe4H, a
TaK ke MakCHMalbHas pabodas TeMrepaTypa Ha ITIOBEpXHOCTH
HarpeBarensi. B kauectBe rpaduueckoil yactu paboThl CTYIEHTHI
HPECTaBIAIOT 3CKU3 KOHCTPYKINH Ie4n ¢ 0003HaYeHHEM Beex eé
(DYHKITMOHAIBHBIX 3JIEMEHTOB, BKJIFOYAsi CXEMY COCTHHEHHUS
JMEKTPUUECKOT0 HarpeBaTelsl C MUTAOMIEH JIeKTPOCETHIO.

5.3. OueHo4HbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne GI/IJ'IETOB, TECTOB U T.l'[.)

CornacHO yueOHOMY ILIaHy 9K3aMEH He IPEIyCMOTPEH.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

ITo xypcy mpemycMOTpeH 3a4eT ¢ OI[eHKON. 3a4eT ¢ OI[EHKOH IMPOCTaBIAeTCA Ha OCHOBE CpeIHEl OIEHKH TeKYIEro KOHTPOIS
(OreHKa KOHTPOJIBHOM PabOTHI M CPEAHUH OLIEHKH 10 CaHHBIM JIa00paTOPHBIM paboTaM(TIpH yCIOBHH CIauH BCEX
3aIUTaHUPOBAHHBIX JJAOOPATOPHEIX paboT)).
O1eHKa «OTIMYHOY - O0YHYAIOIIUICS TTOKA3hIBACT IIIyOOKHE, HCUEPIBIBAIOIINE 3HAHHA B 00BeMe IPOHIEHHOM MpOrpaMMEL,
YBEPEHHO JEHCTBYET 110 IPUMEHEHHIO MTOJyUeHHbBIX 3HaHUH Ha MPaKTHKE, IPAMOTHO U JIOTUYECKH CTPOMHO M3JIaraeT MaTepHal npu
oTBeTe, yMeeT (JOpPMYIIMPOBaTh BEIBOJIBI N3 M3JI0KEHHOI'O TEOPETHUYECKOTO MaTepuaa, 3HaeT JOIOIHUTEILHO PEKOMEHJOBAHHYTO
narepatypy (100-85 % mpaBUIIBHBIX OTBETOB).
O1eHKa «XOPOIIO» - 00yUarOMIMICS TOKA3bIBACT TBEPBIE  JOCTATOYHO HOJIHBIC 3HAHKS B 00beMe IPOHACHHON IIPOrPaMMBI,
JIOITyCKaeT He3HAUUTEIbHBIC OIIMOKY MPH OCBEIICHNH 3a/IlaHHBIX BOIIPOCOB, PaBUIILHO JEHCTBYET 110 IIPUMEHEHHIO 3HAHUI Ha
TpaKkTHKe, YeTKo u3naraet Matepral (84-70 % MpaBUIBHBIX OTBETOB).
O1eHKa «yIOBJICTBOPUTEIIHHOY - 00YUYAIOIIHIACS MTOKA3bIBACT 3HAHUS B 00BbEME IIPOIICHHON IPOTPAMMEI, OTBETHI U3JIATAET XOTS U C
ommOKamMu, HO YBEPEHHO MCIIPABIISIEMBIMH T1OCIIE JOTOIHUTEIBHBIX M HABOSAIINX BOIIPOCOB, MPABHIILHO JIEHCTBYET 10
IIPUMEHEHUIO 3HaHuH Ha npakTuke (69-50 % npaBUIBHBIX OTBETOB);
Or1eHKa «HEYAOBICTBOPHUTEIIBFHOY - 00YYAIOIIHICS TOITyCKaeT IpyOble OMIOKHM B OTBETE, HE IOHUMAET CYITHOCTH H3J1araeMoro
BOIIPOCA, HE yMEET IPHMEHATh 3HAHHS Ha IPAKTUKE, JaeT HEMOIHBIC OTBETHI Ha JOMOIHUTEIBHEIC M HABOAAIINE BOIIPOCH (MEHee

50 % mpaBUIBHBIX OTBETOB).

OlIeHKa «HE SBKa» — 06yqarou1m710ﬂ HC HaITMCAaJI KOHTPOJIbHYIO pa60Ty 1 HC 3allIUTHUJI BBITIOJTHCHHBIC B CEMECTPE na6opaT0pm,Ie

paboTHI.
6. YAEBHO-METOANYECKOE U UH®POPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemas iurepaTrypa
6.1.1. OcHoBHas JIMTEpaTypa
ABTOpBI, COCTaBUTENH 3armaBue Bubnuorexa W3narenscTBO, TOI
JI1.1 (IMan¢unosuu K. B., DU3UYECKHE OCHOBBI OnexTpoHHas 6ubIHoTEKa Kasanb: Kazanckuii Hay4Ho-
Bynapun I1. 1., BaKyyMHOU TEXHUKHU: yueOHOE HCCNEeA0BaTeNbCKUI
Canpixos A. X. nocobune TEXHOJOTMUECKUN
yausepcuret (KHUTY), 2008
JI1.2 | JIunueBckuii b. B. TexHHUKa METaUIyprudeckoro bubmorexka MUCuC M.: Metammyprus, 1992
JKCIepUMEHTa: Y4el. mocodue
JUTS CTYJI. BY30B, 00Yd. TI0
crell. 'OU3NKO-XUM.
WCCIIEeIOBaHUS METAJLTYPT.
nporieccoB' u '@usnka
METaJuIoB'
JI1.3 |Hoxymma H. U., TexHMKa SKCIIePUMEHTA. OnexTpoHHas 6nbIMOTEKA M.: YVueba, 2004
Bopobsesa M. B., Pacuer u npoexkrupoBanue
Manyxun A. B., 1a00PaTOPHBIX TeueH
Martnaxos A. H., JJIEKTPOCONPOTHUBIICHUS: YIeO.
Enrorun A. B. nocoOue IS CTy/. By30B HaIIp.
651800
JI1.4 |JIeicoB b. C., Texnuka skcriepumenta: Pazn.: | bubamoreka MUCuC M.: Yuyeba, 1989
Marnaxos A. H., BakyymHas TexHuKa: J1a0.
Iomymun H. H. MIPAKTUKYM JUISl CTYJ. CIIELL.
11.04
JI1.5 |ManyxuH A. B., TexHuka skcriepumenTa : Pa3n.: | bubamorexka MUCuC M.: Vueba, 1990
Marnaxos A. H. 3alUTHBIE U TEXHOJIOIMYECKUE
aTMocQepsl: Kypc JEKIHHA s
ctyn. cuen. 11.04 u 11.06
JI1.6 |Mozxyxun E. H., Texuuka sxcnepumenTta: Pazn.: | bubnunorexka MUCuC M.: Yueba, 1989
Manyxun A. B., Usmepenne teMmnepaTypsl:
Martnaxos A. H. KypC JIeKIUI A7 CTY/. CIIel.
11.04
6.1.2. lono/THUTeILHAS JINTepaTypa
ABTOpBI, COCTaBUTENU 3arnaBue bubnuoreka WznarenscTBO, TOX
JI2.1 |Kynaruna T. A., [InanupoBaHue U TEXHUKA DJeKTpoHHas OubIHoTeKa Kpacnosipck: Cuoupckuii
Crebenesa O. II. HKCTIEpUMEHTA: yaeOHOoe (benepanbHBIN YHHBEPCHTET
nocooue (CDY), 2017
JI2.2 | JIsicoB B. C., Texuuka sxcnepumenTta: Paszn.: | bubnnorexka MUCuC M.: Yyeba, 1989
Matnaxos A. H., Marepuasbl 1a0. TEXHUKH,
Mo3zxyxun E. ., np. | u3MepeHue TeMnepaTypsl,
pabota c razamu




6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»

JIabGopaTopHBIH MPaKTUKyM AJIS CTYAEHTOB. TexHHUKa
skcnepumenTa. Paznen: Bakyymuas texauka. b.C.

http://elibrary.misis.ru/action.php?
kt path_info=ktcore.SecViewPlugin.actions.document&fDocumen

JIsicoB, A.H. Marnaxos, H.W. [Tomymuh. tId=1308
€)!
Urtl: http://elibrary.misis.ru/action.php?
kt path_info=ktcore.SecViewPlugin.actions.document
&fDocumentld=1308
Kypc nexnuii. Texuuka sxcniepumenTa. Pazaen: http://elibrary.misis.ru/action.php?
3amuTHBIE H TEXHOJIOTHYIecKue atMochepsl. A.B. kt path info=ktcore.SecViewPlugin.actions.document&fDocumen
ManyxuH, A.H. Matnaxos tId=4500
32
Urtl: http://elibrary.misis.ru/action.php?
kt path_info=ktcore.SecViewPlugin.actions.document
&fDocumentld=4500
TexHuka skcriepuMenTa. Yuebnoe nocoodue. E.H. http://elibrary.misis.ru/action.php?
Mozxyxus, A.B. Maryxus, A.-H. MaTnaxos. kt path_info=ktcore.SecViewPlugin.actions.document&fDocumen
3 tId=2628
Url: http://elibrary.misis.ru/action.php?
kt path_info=ktcore.SecViewPlugin.actions.document
&fDocumentld=2628
JIabopaTopHsril mpakTukyM. TexHuka DkcriepumenTa. | http://elibrary.misis.ru/action.php?
Pasnen: Marepuaiibl 1a00paToOpHON TEXHUKH, kt path_info=ktcore.SecViewPlugin.actions.document&fDocumen
H3MepeHue TeMIIepaTypbl, padora ¢ razamu. JIpicoB tld=1479
3 Bb.H., Marnaxos A.-H. Mo3zxyxun E.J.
Url: http://elibrary.misis.ru/action.php?
kt path_info=ktcore.SecViewPlugin.actions.document
&fDocumentld=1479
6.3 IlepeueHb MpPOrpaMMHOro odecnev4eHust
I1.1 |Microsoft Office
1.2 | OC Linux (Ubuntu) / Windows
6.4. IlepeueHb HHGOPMAIMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(ecCHOHATBHBIX 023 TaHHBIX
n.1 HutepakTuBHas cuctema Menzeneesa http:// www.ptable.com
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
Ayn. | Hasnauenune OcHarienne
A-104 JIabopaTopust pabodee MecTa IpenofaBaTess, KOMIUIEKT y4eOHOH Mmebenn

I 00YYaroIuXCsl.

JlaGopatopHbIi  CTEHJ AN HM3MEPEHHS  TEMIIepaTypsl
TEepMOMETPaMH COIIPOTHUBIICHUS u TepMOIapaMu;
71abOpaTOpHBIE YCTAaHOBKM JUIS H3MEpPEHHE TeMIIepaTyphl
ONTHYECKUM THUPOMETPOM U €ro TmnoBepkd (2 1mT);
7Ta0OpaTOPHBIH CTEHA [UI PETYINPOBAHUS W KOHTPOJA
MaJIBIX TIOTOKOB Ta3a; Ja0OpaTOpHBIN CTEHJ IV CO3MaHHS
ra3soBblX  IIOTOKOB M  W3MEPEHWsl  pacxoja  rasa;
7a0OpaTOPHBIA CTEHJ Il U3MEPEHUsl BaKyyMa JaT4dKaMu
IIMT u IIMU c¢ ucnons3oBanmem BUT; mabopatopHbIi
CTeHX I  HU3MEpeHHs  BaKyyMa  KOMIIPECHOHHBIM
MaHOMETPOM W TPaAyMPOBKH TEPMONAPHOIO MAaHOMETPa;
nmabopaTopHas yCTaHOBKA [UII M3YYEHHS YCTPOHCTBA H
mpuHOMNa paboTel MeMOpaHHOTO Hacoca; J1abopaTopHas
YCTaHOBKA JUIsl U3YYEHUsI yCTPOMCTBA M NPHHIMIA PabOTHI
I dy3HOHHOTO Hacoca (BaKyyMHasl CTaHLHUS, BaKyyMHas
TpyOuJaTas meyn)

8. METOJJMYECKHUE YKA3AHUA J1JI1 OBYYAIOIIUXCA

JlexIIMOHHBIE 3aHATHA HAIEJICHB! Ha H3Y4YEHHE CTYACHTAMH TCOPETHUECKUX OCHOB CO3/IaHMS IIPHOOPOB M METOANK /IS H3MEPEHHS
TeMIIepaTypsl, JaBICHH, HCIONb3yEMBIX B pabOTe ¢ ra3aMu Ul CO3AaHMSA 3aI[UTHBIX H TEXHOJIOIMYECKUX aTMochep, CO3AaHus
KPHOT€HHBIX U BBICOKHMX TEMIIEPATyp NPH UCCIIEAOBAaHUN IPOLIECCOB MOIYy4YEHHs MaTEPHAJIOB.

JlabopaTopHBIe 3aHATHS CUCTEMAaTH3UPYIOT U 3aKPEIUITIOT TEOPETHIECKIH MaTepHal IyTeM MOIy4YeHHs IIPAKTHIECKUX HaBBIKOB B
YKa3aHHBIX BBIIIE HAPABIICHHSIX.
[IpoBeneHue ayJUTOPHBIX 3aHATHH MPeayCMaTPUBAET UCIIOIB30BAHUE B yUeOHOM Kypce aKTUBHBIX M MHTEPAKTUBHBIX TEXHOJIOTUH:
- IPOBEICHHE JICKIINH C HCIOIB30BaHUEM HHTCPAKTUBHBIX W MYJIBTHMEIMHHBIX TEXHOJOTHIT (TIpe3eHTanus B popmare MS Power




Point);

- UCTIONIb30BaHKE NPU MPOBEIECHNH 3aHATUHN CHENUATU3UPOBAHHON ay TUTOPHH C BO3MOKHOCTBIO MIPOBEJICHUS 3aHATUH B
WHTEpaKTHBHOH (opme;

- NCTIOJIb30BaHME IIPH TIPOBEICHNY JEKIIMOHHBIX 3aHATHI aKTHBHBIX (hOpM 00ydeHHs y4eOHBIX BUAESOMATEPUAIIOB.
JlMciunnuHa OTHOCUTCS K IPaKTUYeCKH-OPUEHTUPOBAHHBIM U TpeOyeT 3HaUUTENbHOro 00beMa CaMOCTOATENbHON pabOoTHI.
OrtzenbHbIe yueOHBIC BOPOCH! BEIHOCATCS Ha CAMOCTOSITENIBHYIO IPOPadOTKY U KOHTPOJIUPYIOTCS TOCPEICTBOM TEKYIIIEH
arrecranuu. [Ipu 5TOM OpraHU3yIOTCS IPYIIIOBEIE U HHAWBUTYaTbHBIC KOHCYIbTAIMN. KauecTBeHHOE OCBOCHNE AUCITUILTIHEL
BO3MOJKHO TOJIBKO TIPH CHCTEMaTUYECKOH CaMOCTOSTENIBHON paboTe, 9T0 MOAepIKUBAETCA CUCTEMOH TeKyIeil u pyoexHon
aTTeCTalllu.

1. Jlexumu unTaroTcs B opMe Mpe3eHTalri ¢ HCIOTb30BaHHEM KOMITBIOTEPHOH porpaMMsl Power Point.

2. Ha mabopaTopHBIX 3aHATHAX UCTIOIB3YIOTCS MIMUTALMOHHEIE AKTUBHBIE METOABI 00Y9IeHHs, HAIIpIMep, JeJI0Bast UTpa (UrpoBoi
METO[T), pellieHHe CUTYaTUBHBIX 3a/1a4, aHAITN3 KOHKPETHOM cUTyalun. MIcnons3yroTcs Takke HHTePaKTHBHbIE TEXHOJIOTHH
00y4eHUs], B YACTHOCTH, C HCIIOJIb30BAHIEM PECYpPCOB HHTEPHETA U CIIPABOYHUKOB B PEXHUME PEaAIbHOTO BPEMEHH.

3. B camocTosTensHOM paboTe MpH BHIIOHEHNH JOMAIIHUX 3aJaHni, TOATOTOBKE K JJAO0PaTOPHBIM 3aHATHAM 00yJalOIIHics
UCTIONB3YeT AIEKTPOHHBIC YUeOHUKH, yueOHbIe TOCOOHUS, OTIOPHBIE KOHCIIEKTHI.

4. CamocrosTensHas paboTa CTYICHTOB KOHTPOJIMPYETCS HOCPEACTBOM HHANBHAYAIBHBIX ONPOCOB Ha JIA0OPaTOPHBIX 3aHATHUIX,
JIEKIUSIX W KOHTPOJIBHON paboTHI, TPOBOANMOI B 4achl TaOOPATOPHBIX MITH JICKIIMOHHBIX 3aHATHI.

5. KypcoBas pacuerHo-rpaduaeckas paboTa IpOBOJUTCS C HCIOJIB30BAHIEM KOMITBIOTEPHON IIPOTPaMMBI U HIMUTAIIOHHOTO
MOJIETTMPOBAHUS HArpeBaTeNbHbIX YCTPOICTB.

6. 3auer oOyuaromuecs MONYYal0T O UTOTaM TEKYILEro KOHTPOIIsl 6€3 COCPEIOTOYEHHOTO OIpoca.




