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1 OBIIIUE CBEJIEHU I
1.1 OOwme moNoXKeHNs

JononHuTenbHas npodeccuoHanbHas MporpaMMa MOBBIIICHUS KBATU(PUKALINH
«/cnplTaHusd Ha TEPMETHYHOCTh WM BaKyyMHOE OOOpyJoBaHuE» pa3paboTaHa B
COOTBETCTBHH C HOPMAMHU CJIEAYIOIINX HOPMATUBHBIX IOKYMEHTOB:

- denepanbHoro 3akoHa «O0 o6pazoBanuu B Poccuiickoit deaeparum» Ne273-D3
ot 29 nekabps 2012 r. (nanee - @enepanbHbiil 3akoH Ne 273-D3);

- Ilpuxa3 ot 24 maprta 2025 r. N 266 O0 yTBep>KIeHUU MOPsIIKA OpraHU3AINUA U
OCYILIECTBJIICHUSI ~ 00Opa30BaTEIbHOW  JIEATEIIBHOCTH 1O  JIONOJHUTEIbHBIM
po(ecCUOHATIBHBIM MPOrpaMmMam;

- IlpodeccuonanpubiM  crangapToM «CHENMAIMCT MO  HEpa3pylIaloleMy
KOHTPOJIIO», YTBEPKAEHHBIN NprKka3oM Munucrepcrsa tpyaa Poccnn ot 03.12.2015
No 976 (per.Ne 658);

-IIpodeccnonanbupiM ctangapToM "CrenuasIucT Mo NPOEKTUPOBAHUIO BAKYYMHOIO
TEXHOJIOTUYECKOr0 000PYI0BAHUS IJIs JIEKTPOBAKYYMHOTO U MOJIYTTPOBOTHUKOBOTO
pou3BoJicTBA" YTBEpkKAEH NpUKa3oM MUHHUCTEPCTBA TPY/Ia U COUUAIBHON 3aIIUThI
Poccuiickoit @eneparuu ot 28 centsiops 2020 roga N 661H;

-TOCT P 50.05.11-2018 «Cuctema o1ieHKr COOTBETCTBUS B 00J1aCTH UCIIOJIb30BAHUS
aTOMHOW 3Hepruu. [lepcoHan, BBINOJHAIOMMNA HEpa3pyLIAOIMN U pa3pyLIatoLInil
KOHTpPOJIb MeTasuia. TpeOoBaHUS U MOPSIIOK MOATBEPKICHUSI KOMIIETEHTHOCTIY.
-T'OCT P 50.05.01-2018 «YuaudunupoBaHabie METOIUKH. KOHTPOIb repMETUYHOCTH
ra30BbIMU U KUJIKOCTHBIMU METOAAMMI.

-I'OCT 28517-90 «KoHTponps Hepa3pymaroumii. Macc-CieKTpoMETpUIECKU METO/T
teuernckanus. O01re TpeOOBaHUSY.

-I'OCT P 51780-2001 «KonTposmp Hepaspymaomuil. MeTonsl W CpeacTBa
WCIIBITAHUM Ha TePMETUYHOCTD. [IOpsAI0K U KpUTEPUU BEIOOpaAY.

-['OCT P 59286-2020 «KonTpoas Hepazpymatomumii. Teuenckanuey.

[THAD TI'-7-019-89 «llpaBuna u HOpMBI B aToMHOUN »sHepretuke. KoHTpoib
F€PMETUYHOCTH. ['a30BbIE U )KUAKOCTHBIE METOABD).

-IT'OCT 9544-93 «Apmatypa TpyOompoBoHas 3amopHas. Hopmbl repmeTHaHOCTH
3aTBOPOBY.

-I'OCT P 51827 «Tapa. MeToapl UCIIBITAHUN HA T€PMETUYHOCTh U THAPABINYECKOE
JIABIICHUEY.

-TOCT 24054-80 «M3nenust MamMHOCTPOCHHS W TPUOOpOCTpoeHus. MeTomas
UCIIBITAHUM Ha TePMETUYHOCTh. OO11I1e TpeOOBaHU» U IPYyTHE HOPMATUBHBIE aKThl.

1.2 Ilens



Ilenpto  peasv3anMM  OPOrpaMMBbl  JOINOJHHUTENBHOIO  NMPOQPECCHOHAIBHOTO
oOpa3oBaHHUsl SABIISIETCS OOEcIieueHue KauecTBa oOpa3oBaHue B 00JacTH BaKyyMHOMN
TEXHUKH W KOHTPOJS TEPMETUYHOCTH HIPAET BAKHYIO POJb B COBPEMEHHOM
IIPOMBIIUICHHOM INIPOM3BOJACTBE. BakyyMmHas TEXHUKa SBIIIETCS HEOTHEMIIEMOU
YaCThI0 MHOTHX OTpAaCIEd, TAKMX KaK JJIEKTPOHMKA, MEAULMHA, adPOKOCMUYECKAs
IIPOMBIIUICHHOCTb, METAJUIYPIUS U APYTHUX.

[Iporpamma HampaBiieHa HA OCBOCHUE COBPEMEHHBIX METOJ0B U HOPMATUBHBIX
TpeOOBaHUIl, MOBBIILICHUE YPOBHS TEXHUUECKON IPaMOTHOCTH MEPCOHAA,
CHIDKEHHE PUCKOB MTPOU3BOJICTBEHHBIX 1€(DEKTOB U 00ecreueHrne COOTBETCTBUS
nesitenbHOCTH crienmanuctoB TpedoBanusm ['OCT, [THAD u crangapTos
arrectamu CIHIAHK, uro no3BomsieT 3pPexkTHBHO MPUMEHSTH MOTYUCHHbIE 3HAHUS
B YCJIOBUSAX IIPOMBILIJIEHHOIO POU3BOCTBA.

KoHTposb repMeTHYHOCTH UMEeT 0co00€ 3HayeHHe g 00ecredeHus KadecTBa U
Oe3omacHocTH mpoAykuuu. HemoctaToyHass repMEeTUYHOCTh MOXKET TNPUBECTH K
yTEUKE Tra30B, JKUIKOCTEW WM IapoB, YTO MOXKET BbI3BaTh cOOM B paboTe
o0Opy/iOBaHUSl WJIM ONACHblE CHUTyauuu Uil nepcoHana. [loatomy BnaneHue
METOJaMU M TEXHUKAMHU KOHTPOJIS TE€PMETHUYHOCTU SIBJIETCS HEOOXOAMMBIM
HABBIKOM ISl CTIELIMAJIUCTOB, PA0OTAIOIIUX C BAKYYMHBIMUA CUCTEMAMH.

[Iporpamma HampaBieHa Ha pacIIUPEHUE U yIiIyOaeHue npodecCuoHaIbHBIX 3HAHUM,
YMEHMM ¥ HaBBIKOB, ITO3BOJIAIONIUX Pa3BUTh KOMIIETCHIIMH, YCTaHOBJICHHBIE
po(eCcCHOHANBHBIM CTaHAAPTOM «CIENUAIUCT MO HEPA3PYLIAIOLIEMY KOHTPOJIIO»,
yTBEpKACHHBIN mpukazoM MunuctepctBa Tpyaa Poccum ot 03.12.2015 Ne 976.
(per.Ne 658);

[IpodeccuonanbupiM ctangapToM "CrenuaiucT Mo MPOSKTUPOBAHUIO BaAKyyMHOTO
TEXHOJIOTUYECKOT0 000PYI0BAHUS JIJIS JIEKTPOBAKYYMHOTO H MOJIYITPOBOITHUKOBOTO
npou3BoJicTBa" YTBEpkKAEH NpUKazoM MUHHUCTEpCTBA TPY/la U COUUATIBHON 3aIIUThI
Poccuiickoit @eneparnuu ot 28 centssopst 2020 roga N 6611/

JIJ1s1 OCTHXKEHUS TTIOCTABIICHHOW 1EJIA PEIIAOTCS CIACIYIOIINE 3a]aUu:
- O3HakomJieHMe ¢  (GyHIAMEHTAIbHBIMU  (DU3UYECKUMHU  MPOIECCaMH,
ONPEAEIAIONMMH MOBEICHUE Ta30B B CUCTEMAX C BAKYYMOM, BKJIIOYasi MEXAHU3MBbI
JOCTHXKCHUS Pa3JIMYHBIX YPOBHEW pA3pEKEHUs, NPUHLIHUIAMH MOJICKYJISIPHOTO,
MEPEXOJHOT0 M BA3KOCTHOTO PEKUMOB TEUEHHMS, a TAKXKE METOJaMU H3MEpPEHUS
JIaBJICHUS B IIMPOKOM JIMAIIA30HE:
- W3yYEHHE KOHCTPYKTHUBHBIX U (DYHKIIMOHAIBHBIX OCOOCHHOCTEH (POpBaKyyMHBIX,
BBICOKOBAKYYMHBIX M CBEPXBBICOKOBAKYYMHBIX HACOCOB, TMPHUHIIMIIOB PaOOTHI
TepMOIapHbIX, [ lnpanu, HOHN3AMOHHBIX M1 EMKOCTHBIX JATYUKOB JIABJICHUS, a TAK)XKE
YCIIOBHM UX KOPPEKTHOIO NPUMEHEHUS,;
- W3Y4YEHHE CXEM M DJEMEHTOB BaKyyMHOTO OOOpY/IOBaHHUS, AJITOPUTMOB €ro
HaCTPONKH, METOJIOB CTAOMIM3AIMHU Pab0Uyero pekuma 1 MpeoTBPAISHUS JIOKHBIX
MMOKa3aHUMN;



- O3HAaKOMJICHHC C TIIpaBWJIaMH JOKYMCHTHPOBAHUA PE3YJIbTATOB KOHTPOJIA,
34IlIOJIHCHHUCM IIPOTOKOJIOB M  aAKTOB I/ICHBITaHI/II\/’I, a TaKXC TpC6OBaHHHMI/I
HpOMBIH.IJIGHHOfI 0e3011acHOCTH IIpu pa60Te CO CXAaTbIMH TIa3aMH, BAKYYMHBIM
060py,ZlOBaHI/IGM H JJICKTPOTCXHUYCCKNMHU YCTaHOBKAMU,

- U3YYEHHUE METOJ0B ITOBBIIIECHNS YyBCTBUTEIBHOCTH U YMEHBIIIEHUS ITIOTPEIIHOCTH,
BKJIIOYasi ONTHUMH3AIMI0 BpPEMEHU BBIACPKKH, (DUIBTpAMM U YCpPEIHEHUS,
KOPPEKTHBIN MoA00p PEKMMOB TEUEHUCKATENSI U KOHTPOJIb (JOHOBOTO CHUTHAIA.

1.3 Ilnanupyemsble pe3ynbTaThl 00yUeHHUS

B Xo0ac O6Y‘I€HI/IH ClIymarciin JOJIXKHBI OCBOMTDH CIcayromuc
HpO(l)CCCI/IOHaJIBHBIG KOMIICTCHIIMH

- Beimonaenue U3MEpeHUit TEXHOJOTHYCCKUX apamMeTpOB npu
IPOM3BOJICTBEHHBIX HMCIIBITAHUSAX BAKyyMHOTO TEXHOJIOTHYECKOTO O00O0pYIOBaHHS
3JIEKTPOBAKYYMHOTO U TIOJYIIPOBOTHUKOBOTO mpou3BocTBa. (A/02.4)

- Benenne ydeTHOW JOKYMEHTAllMM II0 BaKyyMHOMY TEXHOJOTHUECKOMY
00OpY/ZIOBAHUIO  AJIEKTPOBAKYYMHOTO H  TOJYIIPOBOJHUKOBOTO MPOU3BOJICTBA
(A/03.4)

- [IpoBefieHEe HCIBITAHUN HECIOKHOTO BaKyyMHOTO TEXHOJIOTHYECKOIO
000pyTOBaHUS 3JICKTPOBAKYYMHOTO U MOJIyIIPOBOIHUKOBOTO Ipou3BoicTBa (B/04.5)

- BrImoaHEHHE BH3YAIbHOTO M M3MEPUTEIHLHOIO KOHTPOJIS KOHTPOJIUPYEMOTO
oonekTa (A/02.3)

- BrinosiHeHHE BU3YAIbHOTO M M3MEPUTEIBLHOIO KOHTPOJIS KOHTPOJIUPYEMOTO
oobekra (A/02.3)

- BoinosiHeHHEe KOHTPOJIS KOHTPOJIMPYeMoro o0bekTa Tederckanuem (A/08.3)

B pesynbTare o0yueHus 1o nporpaMMe J0MOJHUTENIBHOTO TPO(HECCHOHATBHOTO
oOpa3zoBanus (moBbIIeHUsT KBanmudukaiuu) «VcnpiTanuss Ha TEPMETHYHOCTh U
BaKyyMHO€ 000pyZOBaHUE» CIYIIATEIH JTOJKHBI:

3HaTh:

e [lpuHuuMIBI U3MEpPEHUS AaBICHUS B JaHHOW 00J1acTH;

e TpeboBaHMsi  BaKyyMHOH THUTHEHBI B  JJIEKTPOBAaKYyMHOM U
MOJIyIIPOBOJHUKOBOM ITPOU3BOJICTBE.

e Meroabl TeueuckaHus (BakyymMHas Kamepa, IIyn, O0O0ayB, 4Yexo,
MaHOMETPUYECKHUN ¥ TEPMOBAKYYMHBIA METOJIbI);

e [lpunnunsl pabotsl (OpBaKyyMHBIX U BBICOKOBAKYYMHBIX HACOCOB

o [lpuHuunel paboThl Macc-CIEKTPOMETPUYECKHMX M MaHOMETPHUYECKHX
Te4YeucKaTejeu,

e Kpurepuu BbIOOpa BakyyMHBIX Maceld, OCOOCHHOCTEH apMmarypsl U
JIOBYIIIEK;

e TpebGoBanust 6€30MaCHOCTH MPU MPOBEICHUH PAOOT.



e TpebGoBanus Kk 0OCTYKMBAHUIO 000PYTIOBAHUS.
Ymers:

e BriOupaTth METOAWKY KOHTPOJII TE€PMETUYHOCTH, HACTpaWBaTh
JyBCTBHTEIHLHOCTD (TCUCHCKATEIICH)

e [lpoBomuTh MpoOBEpKYy U KaIMOPOBKY Tedeuckarenaed, odopmisTh
pe3ybTaThl U3MEPEHUM.

o [lpengorBpamare OOpaTHBIA MEpPEHOC Macjia M aHalu3a COCTOSIHUS
CUCTEMBI.

o [loaroraBnuBaTh KOHCTPYKTUBHBIC H3/ACIHS U UX TOBEPXHOCTH K paboTe.

Bnanets:
e HaBbikamMu KOpPpPEKTHOrO BBIOOpA JMANa30HOB M aHajW3a IOKa3aHUH,
HAaCcOCOB 1 HaBBIKAMHM OLICHKH BPEMEHH 110/ KOHKPETHYIO 3aj1auy.
e 3HAaHWSAMH O TIPHUHIMIAX Pa0OTHl BAKYyMHOTO W TEUYCHCKATEIHHOTO
o0opy1oBaHUs.
e Haprikamu opranuzanuu pabo4yero Mecra.
e Hasbikamu coopku coeaunennii KF/ISO-K/CF

CoBepIICHCTBYEMbIC KOMIIETEHITMH OXBATHIBAIOT pACIIMPEHUE 3HAHUH O
(bU3MYEeCKUX MpoIleccax B BAKYyMHBIX CHCTEMax, METO/IaxX MOTYUCHUS U U3MEPCHUS
BaKyyMa, PUHIIAIIAX pa0OTHI TeUEHCKATENIeH M BAKYYMHOTO 000PY/I0OBaHUS, a TAKKE
HOPMATHBHBIX TPEOOBAHUAX K KOHTPOJIO repMeTudHocTd. CiymaTenn pa3BUBAIOT
HABBIKH TTOJITOTOBKU 0OBEKTOB K BAKYYMHOMY KOHTPOJTIO, BBITIOJTHEHHUS OTIEPAIIA TIO
MOWCKY W JIOKAJM3allMM yTE€UeK, TIPOBEICHUS OOCTY>KUBAaHUS HACOCOB W
TEYEUCKaTeNel, aHaan3a METPOJIOTHYECKUX XapaKTepUCTUK U 0hOPMIICHUS
pe3ynbTaToB KoHTpoJid. [Iporpamma HampasieHa Ha (OpMUPOBaHHUE MPAKTHUECKUX
yMEHUN pabOThl C COBPEMEHHBIMHU TEUEHUCKATENISIMH, BAKyYYMHBIMU JaTYUKAMHU H
U3MEPUTETFHBIMU  CUCTEMaMH, 4YTO O0OECIEeUYMBAET TMOBBIIMICHHE TOYHOCTH,
HAJISKHOCTU U 3G(HEKTUBHOCTH MPOU3BOJICTBEHHOTO KOHTPOJIS.

CoBepIIeHCTBYEeMbIE KOMIIETEHIIUU (OPMHUPYIOTCA C  YYETOM  IHPOKOTO
CTHeKTpa MpoeCCHOHATBHBIX POJIEH, peadbHO 3a/I€iCTBOBAHHBIX B IPOMBIIIIICHHOM
KOHTpPOJIE TEepPMETUYHOCTH M BaKyyMHOW TexHHKe. [Iporpamma HampaBieHa Ha
pa3BUTHE WHXKEHEPHBIX U TMPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX HCIIBITATEIISM,
orepaTropam TeuencKarenei, MHKEHEepaM-BaKyyMILUKaM, CEpBUCHBIM
CHeMATUCTaM, METPOJIoraM UM TEXHOJoraM, YydYacTBYIOIIUM B pa3paboTke,
HKCIUTyaTallil U JUAarHOCTUKE BaKyyMHbIX cUcTeM. CIylaTeln COBEPIICHCTBYIOT
yMEHHE TMOATOTABIMBATH W3JEIUS M OCHACTKy K KOHTPOJIO, coOuparb H
repmeTu3upoBath BakyyMHble KOHTypsl KF/ISO/CF, BbiOupaTh MeTOIUKY
TEYEHCKaHUsI C Y4YETOM KOHCTPYKIMHM H3IeNus U TpeOOBaHWN HOPMATUBHBIX
JIOKYMEHTOB, HaCTpanBaTh M KAIMOPOBATh TEIUEBBIC TEYCHCKATEIN MO STATOHHBIM
Te4aMm, oOecrednBaTh BOCIPOU3BOJAUMOCTh H3MEPEHHA W METPOJOTHYECKYIO
MPOCJICKUBAEMOCTh B enuHuiiax Ila-m?/c. JIomOMHUTEIRHO Pa3BUBAIOTCS HABBIKU



aHann3a (OHOBBIX (DAKTOPOB, MOHUCKA MHUKpPOTEUEH B BAKYYMHBIX M Ta30BBIX
cUCTEMax, 00cyKnBaHUs (POPBAKYYMHBIX U BBICOKOBAKYYMHBIX HAaCOCOB, UYTEHUS
YepTeKeH U TEXHOJIOTMYECKON TOKYMEHTAlLlUHU, OLIEHKU BIIMSHUS PEKUMOB TCUCHUS
rasa 1 rnapamMeTpoB BaKyyMHOM CHUCTEMbI Ha UyBCTBUTEIbHOCTh MeToAa. [Iporpamma
dbopMupyeT HaBBIKM 0e€30MacHOl pabOThl C BaKyyMOM M CXaTbIMH Ta3aMH,
MOJATOTOBKY TEXHUYECKUX 3aKIIFOUEHHUI U MPOTOKOJIOB UCIIBITAHU, a TAKXKE HABBIKU
B3aMMOJICHCTBUSI C TEXHOJOTMYECKMMHU U  METPOJOTHYECKUMH  Ciyk0aMu
npennpusitus. [lodydeHHbIE HaBBIKM OOECIIEYMBAIOT MOATOTOBKY CIyIIaTeNe K
aTTecTalluu 1Mo MeToAy «[ epMEeTHYHOCTH» W TO3BOJISIOT BBHIMOJHIATH PabOTHl Ha
YPOBHSIX OIlEpaTopa, UCIBITATEIIS, MHKEHEPA IO BAKYYMHOUM TEXHUKE B COOTBETCTBHH
c tpedoBanusiMu ['OCT u oTpacneBbIX CTaHIAPTOB.

1.4 Kareropus ciymareneit

Kareropusa cnymareneil BKIIOYAET WHKEHEPOB, TEXHUKOB-KOHCTPYKTOPOB,
WHKEHEPOB-KOHCTPYKTOPOB, @ TaKXe COTPYIHUKOB OTIEIOB TEXHUYECKOIO
KOHTPOJIS, OIEPAaTOPOB TE€UYEHCKATEJIEH M BAKYYMHBIX YCTaHOBOK, MHKEHEPOB IO
KA4eCTBY, METPOJOTOB, 4 TAaKXE TEXHUYECKUX CIIEIUATMCTOB MPOMBIIIIEHHBIX
OpeanpusIThid, paboTa KOTOPBIX CBsSI3aHA C BAKYYMHBIMU CHCTEMaMU U KOHTPOJIEM
T€PMETUYHOCTH.

1.5 TpeboBaHus K CIyLIATEISIM

MunumanbHble TpeOOBaHUS - cpelnHee mnpodeccuoHaabHOe 00pa3oBaHUC -
MporpaMMbl  TOJATOTOBKH  CIEIMAIMCTOB cpeaHero 3BeHa. [IpuBercTByercs
oOpazoBaHue B OOJacTH, CBA3AHHOM C DJKCIUTyaTallMedl TEeXHOJIOTHYECKOTO
000pynOBaHUs, KOHTPOJIEM KayecTBa, IPUOOPOCTPOCHUEM, MAITMHOCTPOCHUEM HITH
CMEXXHBIMHU HampaBieHusMU. Hanmuume npoduibHOro 0o0pa3oBaHusi oOecrieunBaeT
0a30BBI YPOBEHB IMOJATOTOBKH, HEOOXOIUMBIHN ISl OCBOCHHS TEOPETUYECKUX OCHOB
BaKyyMHON TEXHHWKH, METOJOB KOHTPOJS TEPMETUYHOCTH U TpeOOBaHUU
HOPMAaTUBHOW JOKYMEHTAIlMHM, a TaKXke s TOCIEeIyIONer0 MPOXOXKICHUS
arrectauuu 1o cucreme CJJAHK u crangapram 'OCT P 50.05.01-2018 u I'OCT P
50.05.11-2018.

1.6 IIpuobOperaeMbie HABBIKU

ViydiiaeMble KOMIIETEHIIMM TO3BOJSIOT CiyHIaTtenasiM 3(P(GEKTUBHO BBINOIHATD
OOS3aHHOCTH TMPH HW3TOTOBJICHHMM BaKyyMHOW TEXHOJIOTUYECKOM OCHACTKH C
NPEeAbABISIEMbIMA  TPEOOBAHUSIMH K TIE€OMETPUYECKOW TOYHOCTH U YHUCTOTE
YIUIOTHUTEIBHBIX TOBEPXHOCTEH; oOecrneunBarh pabOThl MO TOHMCKY yTEYeK U
MIPOBEJCHUIO Ta30BBIX W BAKYYMHBIX HWCHBITAHUNA Ha YPOBHE WCIBITATENs HA
TrE€PMETUYHOCTB;.



1.7 ®opma 00yueHus: 3a04Hasi C MPUMEHEHUEM HCKIIOYUTEIBHO 3JIEKTPOHHOTO
0oOy4eHHs ¥ TUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHI
1.8 OO6BeM nmporpaMmbl: 36 akaIeMUYECKUX YacOB.
Jl71st BceX BUJIOB 3aHATHIN aKaJeMUYECKUI Yac yCTaHABIUBACTCS
IPOJOJKATEIBHOCTBIO 45 MUHYT.
1.9 Cpoxk oOyueHus: 2 HEACIH.

1.10 BoinaBaemblii JOKYMEHT: 1O OKOHYAaHUU OOYYEHHS CIyLIaTeNsiM,
YCHEIIHO OCBOMBIIMM MPOrpamMMmy, BBIJIA€TCA YAOCTOBEPEHUE O IOBBIIICHUH
KBaJIM(DUKALIHH.

2. OCOBEHHOCTU OPTAHU3ALIMU YUEBHOI'O [TPOLECCA

OOpazoBaTenbHass OpraHu3alusl pacrojaraeT HeoOXOJMMON MaTepuaibHO-
TEXHUYECKOM 0a30il /Ui MpoBe/eHUs OO0y4YEHUs ¢ MPUMEHEHUEM HCKIIOYUTEIHHO
JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHHA.

Kaxxnprit oOy4daronuiicss B Te4eHUE BCEro Mnepuoia 00yueHus ooecrneunBacTcs
WHIUBUyJTbHBIM HEOTPAHUYCHHBIM JIOCTYTIOM K 3JIEKTPOHHOW WH()OPMAIMOHHON
oOpazoBaTeIbHON cpene, coJieprKaiien HEO0OXOIUMBbIEC AIIEKTPOHHBIE
oOpazoBaTeibHbIe pecypchl. Martepuansl sl 00ydeHHs pa3MElIeHbl Ha y4eOHOM
matdgopme Tevac, paspabotaHHOW oOpa3zoBaTenbHON opranuzanuid. OOydeHue
ocyuiectBisiercss B JIMuHOM kaOuHeTe ciymarens, JOOCTYl K KOTOPOMY
MPOU3BOAUTCS MO0 WHAMBUAYAIBHOMY JIOTHHY, MOJIy4aeMOMY CIyIIaTelIeM IOCIe
3aKJIF0YEHUS J0rOBOpa HA OKa3aHHE 00pa30BaTEIbHBIX YCIYT.

B JIuunom kabunHeTe 00ydeHHEe OCYIIECTBISIETCS TOCPEICTBOM MPOXOKICHUS
CIIyIIaTeJIeM BCEX OOpa30BATENIbHBIX MOJYJIEH — AJIEKTPOHHBIX YYEOHBIX 3aHSATUN
pa3sNUYHBIX BHUAOB. BHIBI M KOJIMYECTBO DJJIEKTPOHHBIX YUYEOHBIX 3aHSATUU TIO
KOKJIOMY pas3zelly JIaHHOW o00pa3oBaTelbHOW MpPOrpaMMbl YyKa3aHbl B yueOHO-
TeMaThuyeckoM IiaHe. Jlekuuu mnpoxoAsT B OHIaMH ¢opmare MOCpPeaCTBOM
mwiatdopmbl  SHAekc-tenemoct. OOydaromuiicss 3apaHee IMOJIy4aeT CChUIKY Ha
BCTpEUy, 3apaHee OINpPEICTICHHBIM CIIOCOOOM (MECCEHIKEPHhI, ANEKTPOHHAS MOYTA)
Jlexuu COTPOBOKIAIOTCS BU3YATBHBIM PSIZIOM U METOIUIECKUMU pa3padOTKaMu 13
JUYHOTO KabuHeTa 00y4aromerocs.

CraymaTens UMeeT BO3MOXKHOCTH IMOJYYUTh KOHCYJNBTAllMW MpernojaBaTelis
MOCPEJICTBOM 3a0YHOTO OOIICHHS 4Yepe3 HJIEKTPOHHYIO TOYTy, a Takxke MpHu
HEOOXOMMOCTH TIPOBECTHU OHJIAH KOHCYJIbTAIUH.

Cucrema TIO3BOJSIET OCYHICCTBISITH TEKYIIMA KOHTPOJIL TOCPEIACTBOM
KOHTPOJISI IOCEIIEHHUS CITyIIaTeIeM JTMYHOTO KaOUHETa U MPEICTaBICHHBIX MOJTYJICH,
POXO0XKJACHUEM TECTA MOCIIE KaKIA0NW YyUeOHON TEMBI.

B kadecTBe MPOMEXKYTOYHOTO M WTOTOBOTO KOHTPOJIS TIPEIyCMOTPEHBI
TECTOBBIC 3aJaHUSs, IPOBOANMBIC B 320YHOM JHCTAHIIMIOHHOM PEKUME.

OpFaHI/IBaHI/IOHHO-HGI[&FOFI/I‘—IGCKI/IC yCJ10BUsA



B cootBercTBUU ¢ TpeOoBaHMsAMH EnuHOrO KBamM(UKAIIMOHHOTO CIPABOYHHUKA
JOJDKHOCTEH ~ pyKOBOJWTENEH,  CHCIHMATUCTOB WM CIyXalluxX,  pasfena
«KBanudukanmmoHHbIE ~ XapaKTePUCTHKH  JODKHOCTEH  PYKOBOAMTEICH U
CTCIIMATUCTOB BBICIIIETO po(hecCHOHATBFHOTO u JIOTIOTHUTEIHHOTO
npoecCHOHATEHOTO 00pa30BaHUM», YTBEPKACHHOTO NPHUKa3oM MMUHHCTEpPCTBA
3IpAaBOOXPAHEHHUS U colManbHOro pa3sutus Poccuiickon ®eneparuum ot 11.01.2011
Ne 1 & mpemnojaBaTento MPEABSIBISIOTCS CICAYIONINE KBaTU(DUKAITMOHHBIC
TpeboBanms: Bricmee mnpodeccuoHasibHOe 00pa3oBaHWe W CTax pabOThl B
00pa30BaTEeNbHOM YUYPEKICHUH HE MeHee | roja, mpu HaJIWYUH MOCIEBY30BCKOTO
npodeccuoHanbHOr0 00pa3oBaHus (acmUpaHTypa, OpAUHATYpa, aabIOHKTYpa) WU
YUYEHOU CTETNIeHU KaHAKu1aTa HayK - 0€3 MpeIbsBIeHUs TPeOOBAHUM K CTaXKy paOOTHI.

MartepuajJibHO-TeXHHYECKOE OCHALIlEHUE

B oOpazoBarensHoit opranmzanmu OO0 «Jla6opatopus BAKTPOH»
MPEeN0CTaBIIeH OCTYI K ceTu « IHTepHeT i1 aAMUHUCTPATUBHO-YIIPABICHUYECKOM
JEATEIPHOCTH M y4eOHOTO Tporecca. Bce KOMIBIOTEphl B 00pa30BaTEIbHOU
OpraHW3allid HWMCIOT BBIXOJ] B HMHTCPHET W COCAWHECHBI B JIOKAJHHYIO
BBEIYHCIIUTEIHLHYIO CETh.

MarepuanbHo-TexHuuyeckas 6aza ooyuenust OOO «JlabopaTtopus
BAKTPOH» ¢ ucnons3zoBannem JJOT BrirouaeT ciienyronye coCTaBIAOIINE:

a) Kanamnbl cBs3m.

6) KomnbroTepHoe 000py10BaHUE.

B) [lepudepuitnoe o6opynoBanue.

r) [IporpamMmmHuoe obecrieueHue.

n) Cucremy TUCTAaHIIMOHHOTO 00YUYEHHMsI, 00ECIICUNBAIOIIYIO (POPMUPOBAHUE
nH(OPMAITMOHHOW 00pa30BaTEIbHON CPEIbI.

Jlnist peanu3anuu oO6pazoBaTesbHON Tporpammbl « AcnbITaHusS HA
repMeTHYHOCTh U BAKYYMHOE 000PY/I0BaHNE» IPUMCHSIETCS CIICTyIONIee
OCHAIICHHE:

1. Hoytoyk ASUS LAPTOP-024MUTS9 -1 mt. (onepanmoHHas cucteMa —
Windows 10 Bepcus 21H2, BuneokapTa, nojaep:xka texaoiorun Wi-Fi, Bluetooth,
BCTpOEHHAas BeO-kamepa, - 1 mT.)

2. Mpmus Lentel MO-210W, paspemenue: 800-1200-1600 DPI
(6ecripoBoHast) - 1 mT.

3. IlpoBonnas rapuutypa Samsung EO-IG955 (2.0, 20I'u-20000I'n, 32€,
POBOJIHOM Kabenb 1,2 M) - 1 mT.

4. CereBas kapra Sbites. UA3C-45-07BK. 1Gb. — 1 .

5. pabodee MecTo, BKITFOUAOIIee B ce0s CTyJI OUCHBIH -1 MIT. U CTOJ paboumii
- lmir.



JlononHuTeNbHAS TPO(dEecCHOHAIbHAS IPOTrpaMMa IMOBBIICHNS KB (UKAITUH
obecrieunBaeTcss y4eOHO-METOAMYECKON JTOKyMEHTAIMe 1 MaTepuaiaMi M0 BCEMY
Kypcy.

Kaxnplii oOydatommiics oOecrmeunBaeTcs AOCTYNOM K WHGOPMAIMOHHO-
oOpa3oBaTenpbHOM cpefe, coaepKallel HeoOXOoAuMyl0 Y4eOHyl0 U y4eOHO-
METOJIUYECKYIO TUTEPATYPY.

Y4eOHO-METOIMUECKHE  MaTepHallbl, HEOOXOAMUMBIE  [UII  W3YYECHHS
IpPOrpaMMBbl, TPEJICTaBIsIETCS CAylaTeNsiM B JIMYHOM KaOWHETe CHUCTEMBI, Ha
AIIGKTPOHHOM HOCHTEJNE, YTO IO3BOJSET O0ECHeUYUTh OCBOCHUE OOYYaroIIMMUCS
00pa30BaTENbHBIX MPOrPAMM B MOJHOM 00BEME HE3aBHUCUMO OT MECTa HaXOXKJICHUS
00yJaroIIXcsl.

TexHuvyeckue TpeOGOBaAHNS AJI51 O0YUAKOIIMXCSH:
1. YcrpoiictBo ¢ noctynom B MHTepHET (MEpCOHANBHBIA KOMIBIOTEP, CMapTQOH,
TUTAHIIET)
2. AKtyanbHas onepaluoHHAs CUCTEMA!
- Windows 7 u Bbiitie.
- macOS.
- Linux
- Android
3. Be06-Opay3ep u makeT mpUKIIaJIHBIX Mporpamm it padotel B MHTepHETE, GOOogle
Chrome, Google Meet, Mozilla Firefox, nmerommx akTyanbHY0 BEPCHIO HA MOMEHT
MIPOXOKJIEHUS Kypca.

3.VUEBHbIN ITJIAH

Y4eOHbIi IVIAH NPOrpaMMBbl NOBbILIeHUS KBanupukanuu «cnbITaHUsI HA TEPMETHYHOCTD
U BAKyyMHOe 000py/10BaHHe»

dopma

Ne | HaumenoBanme | Bceero Jlekn IlpaxkTn p
N dopmupyemMbie HABBIKU KOHTPOJI

n/n Moayaei 4acoB | HHU Ka a

3HaHue MPUHLUIIOB U3MEPEHUS
aBJICHUS B BaKyyMe, THIIOB
1.BakyymmeTpsl 1 A YYME,
BakyymMmeTpoB (ITupanu,
METPOJIOTHSI
MOHM3AIMOHHBIC, EMKOCTHEIE);
1 | u3mepenus 4 4 - TECT
MOHUMaHHE BIHUSIOIIUX
JTABIICHUS B
BAKVYMeE (aKkTOpPOB; HABBIKK KOPPEKTHOTO
Yy BbIOOpA TMANa30HOB U aHAIU3a

MOKa3aHuu.

[Tonumanue paboThl
(hopBaKyyMHBIX U
12 12 - BBICOKOBAKYYMHBIX HACOCOB, TECT
ra3oBOM Harpy3KH,
MIPOBOJIMMOCTH; HaBBIKH BBIOOpa

2.Bakyy™mHBbIe
HaCOCHI,
BakyymHeie
Maclia ¥ apMarypa



TS HACOCOB TOJ] 33124y, OLCHKH

BaKyyMHPOBaHHS BPEMEHHM OTKAYKH M aHAJIM3a
0TKa30B. 3HaHHE TpeOOBaHUI
o0ciyxuBaHMs. 3HaAHNE
KPHUTEPUEB BEIOOpPA BaKyyMHBIX
Macel, 0COOCHHOCTEH apMaTypsbl
1 JIOBYIIEK; HABBIKM COOPKHU
coequnenniit KF/ISO-K/CF,
MPEeIOTBpAICHHSI 00PaTHOTO
MepeHoca Macia ¥ aHalm3a
COCTOSIHHSI CHCTEMBI.

3HaHue METOL0B TEYEUCKAHNS
(BakyyMHas kamepa, 11y, 001yB,
9eX0JI, MAHOMETPHUUIECKUI U
3.Croco0sl ’ pu
TEPMOBAKYyMHBIA METO/IBI);

3 KOHTpOJs 8 8 - TECT
MMOHMMAHHUE KATHOPOBKH 10

repMETUYHOCTH . .
JTAJIOHHOW TeUH, HACTPOUKH
MOPOTOB U OLIEHKH
HEOIPeIeIEHHOCTH.
4 IIpomesxyTouHas 1 _ _ et
aTTecTauus
[ToHrMaHMe TPUHITUIIOB PAOOTHI
Macc-CHeKTPOMETPUUYECKUX U
MaHOMETPUIECKUX
TeueucKaTese; yMeHue
BBIOMpATh METOJMKY,
HacTpauBaTh YyBCTBUTEIbHOCTD,
4.CoBpeMeHHBIE MIPOBOJIUTH MTPOBEPKY U
Te4enCcKaTelu, UX KaJOpOBKY, 0OpMIIATh
5 |okcmnyarammsim | 10 10 pe3yIbTaTHhI. TeCT
HOJrOTOBKA i ITonnmanue TpeGoBaHui
00BEKTOB. 0€301aCHOCTH, IIOATOTOBKH
U3JIENIUN U OCHACTKH; HABBIKU
OpraHu3aiu padbodero Mecra,
OYMCTKH MTOBEPXHOCTH,
WCKJTFOUEHUS JIOKHBIX CUTHAJIOB H
KOPPEKTHOH MOATOTOBKH K
TEUCHUCKAHHIO.
Urorosas
1 - - TECT
aTTecTanus
Bcero yacos 36 34 0

1. PABOYAA ITIPOTPAMMA



PaGouasi nporpaMma Moay.asi <BakyyMMeTpbl H METPOJIOTHSI H3MepPEeHHsT
JaBJIEHUS B BAKYyMe»
(4 ak.9acoB)

Tema 1.1 OcoGenHocTH U3MepeHNs AaBjieHUs B BakyyMe. TpedoBanusi
BAKYYMHOM rurueHsl. TUIIbI BAKYyMMETPOB M 00/1aCTh MX IPUMEHEHHU.

Jlexyus 1 (2 u.): 0ObSICHEHNE TIPUHITUIIOB H3MEPEHUS JIaBJICHUS B HU3KOM BaKyyMe 1
BIUSIOMMX (PAKTOPOB: YHUCTOTHI CHUCTEMBI, JETa3allud, TEMIIEPATyPHBIX YCIOBHM,
yTEUEK U cOpOIrU. 3HAHNE OTPAHUICHUI CTaHIaPTHBIX MAaHOMETPOB. BakyyMMeTphI
U UX POJIb B U3MEPEHUH JIaBJICHUS B BAKYYMHBIX cucTeMax. OcoOeHHOCTU U3MEPEHUs
JaBJICHUST B BakyymMe W TpeOoBaHUS K BakKyyMHOH ruruene. OrpaHudeHUs
CTaHapTHBIX aTMOC(PEPHBIX METOJOB U3MEPEHHUS JAaBJICHUS B BAKYYMHBIX YCIOBHSIX.
[IpumeHeHue crnenuaaTu3upOBaHHBIX MTPUOOPOB — BAKYYMMETPOB JUIsl U3MEPEHUS.
Ux tunel u Buabl. Bakyymmerpol [lupanu Leaklab 91 ¢ dyukumeit koHTposs
repMeTuyHOCTH (nuamnaszon 1 atm — 0,05 Ila, Tounocts =15 %, ¢ moBepkoi).

BriOop koHUrypanuio U3MEPUTENBHON CUCTEMbl: WHAUKATOP + JiBa JaT4YMKA;
MOHMMAaHUE METOJIUKU M3MEPEHHUS] CKOPOCTU pOCTa JaBJICHUS U KPUTEPHUEB
FEPMETUYHOCTH.; TOHUMAHUE AUANa30HOB, TOYHOCTH U TpeOOBaHUH K YCTaHOBKE.
Bakyymmerpel Ha ©06a3ze gatuukoB MMUMJIA, Bxirouas STajlOHHBIA —JaTYUK
abcomotHoro aasiaenuss MUJA-JIA-15-0 ¢ npucoennnenrem KF25.
Bakyymmerper BUT B amanmazone 0,00001-100000 Ila nns mabopaTopHBIX |
MPOMBIILICHHBIX TPUMEHEHUIA.

Tecmosvble 3a0anusn kK meme npeocmasiietvl 8 (hoHoe OYeHOUHbIX CPEeOCS.

Tema 1.2. [IpuMmeHeHHe BAKYYMMETPOB B KOHTPOJIe TePMETHYHOCTH.
Bakyymmerpuueckuii Metoa. KBaapynoiabHuslii Mace-cnekrpomerp Leaklab
QGA u KOHTPOJIb BAKYYMAa B KPHOTeHHBbIX pe3epByapax CIIT

Jlexyus 2 (2 4.): Bakyymmerpsl u aatyuku gaBienust ASAIR, Bkirouas mudpoBoit
nuddepennranbapiid qaTauk ADP 11 u3Mepenust MaibIx IepernaaoB JaBICHHUS TIPU
KOHTpOJie TepMeTUYHOCTH U  (uubTpanuu. CTaOUIBHOCTh  XapaKTEPUCTHUK
BaKyyMMETPOB M METOJbl NMPOBEPKU pabOTOCNOCOOHOCTH. METOIUKH U3MEpEeHHUs
COCTOSIHUSI BaKyyMa B PE€3€pByapax M TEXHOJOTMYECKHMX yCTaHOBKax. [IpmHIMIEBI
MAaCC-CIIEKTPOMETPUM OCTAaTOYHBIX Ta30B, npuMeHeHuss QGA s JTUarHOCTUKHU
KPUOT€HHBIX CHCTEM, HWHTEPHPETALNN CIEKTPOB M BBISBJICHUS JIeTpajalviu
teronzossauuu. KaapynonbHbiii Macc-criektpoMetp Leaklab QGA nnst koHTposis
OCTaTOYHOI'O0 Tra3a W BAKyyMHBIX YCJIOBUM B KpUOT€HHBIX pesepByapax CIII'.
M3MeHeHne XapaKTepUCTHK BaKyyMMETPOB BO BpEMEHHM M HEOOXOIMMOCTh



NEPUOIMYECKOM MOBEPKU U MPOBEPKU PabOTOCTIOCOOHOCTH. DaKTOPHI BIMSIONIUE HA
KOPPEKTHYIO UHTEPIPETALIMIO TOKa3aHU.

Tecmogvie 3a0anus kK meme npedCmasiietvl 8 YoHOe OYEHOUHBIX CPeOCMa.

Pabouasi nporpamma moay.as 2 «BakyymHble Hacocbl, BakyymHble Mmacjia u
apmarypa Ajs BaKkyyMHPOBaHHUSI»

(12 ak. yacoB)

Tema 2.1. O6cay:kuBaHue IJIACTUHYATO-POTOPHBIX BAKYYMHBIX H
30/10THUKOBBIX BAKYYMHBIX HACOCOB

Jexyus 3 (2 u.): OOCIy)KUBaHHE IJIACTUHYATO-POTOPHBIX BAKYYMHBIX HAaCOCOB:
periiaMeHTHbIE TPOBEPKHU, 3aME€Ha Maciia, KOHTPOJb COCTOSIHUS YIUIOTHEHHH,
bunbTpoB W pabouux mnoBepxHocTei. [loHMMaHue yCTpoiCTBa MIACTUHYATO-
pPOTOPHOTO Hacoca, perjaMeHTa 3aMeHbl Macliia, YIUIOTHeHUH, (QUIbTpOB W
TpeOOBaHWI K TMOAJACPKAHUIO TPOU3BOIUTEIHPHOCTA. HaBBIKM JUATHOCTHUKH
COCTOSIHUAS 30JIOTHUKOB, aHalM3a WM3HOCA, KOHTPOJS CHCTEMBbI YIUIOTHECHUH U
MIPOIIeTyPHl periaMeHTHOTO oOcaykuBanus. 2.  CepBuc 30JI0THUKOBBIX
BaKyyMHBIX HAacOCOB: JIMArHOCTHKA COCTOSIHHSI 30JIOTHHKOB, KOHTPOJIb WM3HOCA W
YIUIOTHEHUH, TIOIIEp’)KaHUE CTA0UILHOM MPON3BOIUTEITHHOCTH.

Tecmosble 3a0anusn k meme npeocmasietvl 8 (hoHoe OYeHOUHbIX CPEOCMS.

Tema 2.2. Tlops/i0K U perjiaMeHT CEPBUCHOI0 00CIY:KMBAHUS CIIHPAJIBbHBIX
0e3Mac/IsIHbIX BAKYYMHbBIX HACOCOB U O0yCTePHBIX ABYXPOTOPHbIX BAKYYMHbIX
HACOCOB

Jexyus 4 (2 u.): TloHMMaHHE KOHCTPYKIMHM CIHPAIbHBIX HACOCOB, KOHTPOJIS
COCTOSIHHMSI CHHUPAJIbHBIX IUIOCKOCTEH H TIPUTHUPOB, OCOOCHHOCTEH pPabOTHI
0e3MacisTHON CHCTEMBI.

OObsicHeHHE OCOOEHHOCTEH O0O0CITy)KMBaHUSI JBYXPOTOPHBIX CHCTEM, KOHTPOJIS
CUHXPOHHU3AIUHA POTOPOB, COCTOSIHHSI KOpPITyca WM TEIIOBOro pekuMma. [lopsmok
CEPBHCHOTO OOCIYXKMBaHHUS CIHUPAIbHBIX O€3MacisHbIX BaKyyMHBIX HAaCOCOB:
KOHTPOJIb ~ COCTOSHMSL ~ CIIHUPAJbHBIX  KaMep, TEeOMETPUU  YIUIOTHCHHH U
TEMIIEPATYPHOTO PEKHUMA. PEraaMeHT CEpBHCHOIO OOCIYKHBaHHS OYCTEPHBIX
JBYXPOTOPHBIX BaKyyMHBIX HACOCOB: IIPOBEPKAa CHHXPOHHU3AIMH POTOPOB,
COCTOSIHMSI KOpITyCa, TOAIIMITHUKOB U CUCTEMBI OXJIaXKICHHSL.



Tecmogvie 3a0anus kK meme npedCmasiietvl 8 hoHOe OYEHOUHBIX CPeOCMa.

Tema 2.3. MemOpannbie Bakyymuble Hacocbl ULVAC (0,6—16 m3/4, 3300 I1a)
Oo6cay:xuBanue MeMOPaHHBIX 0€3MACIAHBIX BAKYYMHBIX HACOCOB

Jlexyus 5 (2 u.):O0cmyxuBaHUEe MEMOPaHHBIX 0€3MACIISTHBIX BaKyyMHBIX HACOCOB:
JIMAarHOCTHKa MeMOpaHbl, KJIanaHOB, KOHTPOJIb IIMKJIOB 3aMEHbI M ClielU(pHUUecKUX
PEXKUMOB pabOTHI.

HaBbIKH OIIEHKH COCTOSTHUSI MEMOpPAHbI, AMarHOCTUKH KJIallaHOB, TOHUMAHUE IIUKIJIOB
3aMEHBI M1 METOJIOB MPE0TBPAIICHUS pa3pyIeHUs MEMOpaHbl. 3HAaHUE TPEUMYIIIECTB
0e3MaciassHOi MeMOpaHHOM OTKa4yKW, OCOOCHHOCTEN 3KCIUTyaTallud M MPUMEHEHUs
npu paboTe ¢ mapaMu pacTBOPUTEIICH.

MewmOpannbie BakyyMHble Hacockl ULVAC (0,6—16 m3/4, 3300 IIa): ocobenHOCTH
0e3MacIIIHOM PKCIUTyaTallli, YCTOMYMBOCTh K TIapaM PacTBOPHUTENCH.

Tecmosvble 3a0anus kK meme npeocmasietsvl 8 hoHoe OYeHOUHbIX CPEeOCMmS.

Tema 2.4. JlabopaTopHble BakyyMHbIe Hacochl: Koppo3uonHnocroiikue,
BbICOKOBAKYYMHbIE M NOpIIHeBbIe BaKyyMHbIe Hacocbl ULVAC (1,2-26 m?/4,
200 IIa) ,IlmacTuHYAaTO-POTOPHBIE BAKYYMHBIE Hacocbl RV (7-90 m*/4, 0,04 I1a)

Jlexyus 6 (2. u.): [ToHnManue KiIacCU(pHUKAIIMA HACOCOB IO THIaM (MeMOpaHHbIE,
NOpIIHEBBIE, POTOPHBIE, TYPOOMOJIEKYJSIpHBIE), UX 00JacTeil NpUMEHEHUs B
1abopaTopusx.

[Tonumanue ocobenHocreld pabotrsl HacocoB u3 PTFE/FKM, ycroitunBocTH K
XUMHYECKUM CpeliaM U IPUMEHEHUS B arpeCCUBHBIX YCIOBUAX
[InacTuH4aTo-poTOpHBIE BakyyMHbIe Hacockl RV (7-90 m*/4, 0,04 I1a)

Omnucanre ¥ OCHOBHBIC XapaKTEPUCTHKA, 0OJACTh MPUMEHEHHsI, KOHCTPYKTHBHBIC
0COOEHHOCTH, 00CITy>)KMBaHUE U TPeOOBaHUS K BAKYyMHOMY Maciy.
Koppo3noHHOCTOWKHE, BBICOKOBAKYyMHBIE W TIOPIIHEBHIE BaKyyMHBIE HACOCHI
ULVAC (1,226 m*/4, 200 ITa): pabota ¢ arpeccuBHbIME cpefamu, MaTepuansl PTFE
u FKM.

Tecmosvble 3a0anusn kK meme npeocmasiietvl 8 (hoHoe OYeHOUHbIX CPEeOCmS.



Tema 2.5. TypoomoJiexyasipubie Hacochl (komnakThubie FF, 25-300 a/c, 1077
IIa) Marauropa3psiiHbie HACOChl. BbICOKONPOU3BOAUTEIbHbIE IJIACTHHYATO-
POTOPHBIE HACOCHI

Jlexyus 7 (2 u.): IloHMMaHre MPUHIIMTIOB MOJIEKYJISIPHOTO OTKAYHBAHUS, TPEOOBaHUIA
K ¢opBakyyMy, ocoOeHHOCTel OaJaHCHPOBKA pPOTOpa W KOHTPOJS BHUOpaIHil.
[Tpunuuna  paboOTBl  BNEKTPOPA3PATHBIX  HACOCOB,  YCIOBHS  IOJIyYEHHUS
CBEPXBBICOKOT'O BaKyyMma, TpeOOBaHUS K KaMepe U MPOrPeBy.

Typ6omonekymspubie Hacocsl FF (25-300 5i/c, 1077 I1a): mpuHIMITBI MOJEKYISIPHOTO
OTKauMBaHUs, TpeOOBaHUS K POpBaKyyMy U OaJaHCHUpPOBKE POTOpA.
Marnuropa3psiiHble  HacoChl: NPUHIUIBI TOJYYEHHUS CBEPXBBICOKOTO BaKyyMa,
yCIIOBUS HKCILTyaTallu U TpeOoBaHMs K BaKyyMHOH Kamepe.
BricokonpousBoauTensHble miacTuH4YaTo-poTopubie Hacocsl ULVAC VDN (30-108
M?*/4, 0,6 [1a): pexxnMbl IPUMEHEHHUS U OLIEHKa pecypca paboTel HacocoB. [loHnManue
O0COOEHHOCTEM BBICOKOIPOM3BOAUTENBHBIX CHUCTEM, BbIOOpa pexuma paboTsl U
OLIEHKH pecypca.

Tecmosvble 3a0anus K meme npeocmasiieHvl 8 hoHOe OYEHOUHbIX CPEOCHS.

Tema 2.6 BakyymHuble Macjia U apMaTypa VISl OPraHu3aluy BAaKYyMHPOBaH

Jlexyus 8 (2 u.): BbiOop Macen aJig BaKyyMHBIX HACOCOB, BKJIFOYAIOITUN U3YUCHHUE
KPUTEPHUEB OLIEHKH paboyeil MUIAKOCTH: JABJIECHUE HACBIIIEHHBIX MAPOB, BSI3KOCTb,
TEPMO- M OKHUCIHTENbHAs CTAOUIBHOCTh, COBMECTUMOCTh C YIUIOTHUTEIbHBIMH
MaTepruajlaMM, a TaKK€ MpaBuia 3aMEHbl Macja W BIMSHUE €ro KadecTBa Ha
JOCTUTHYTBIA BaKyyM U PECYpC Hacoca.

BakyyMHble KJamaHbl W 3aTBOPbI, WX HA3HAUYCHWE, TUMNbI U KOHCTPYKTHUBHBIC
OCOOEHHOCTH,  BKJIIOYas  3allOpHbIE, OTCEYHbIE, IMPEAOXPAHUTENIbHbIE U
JIPOCCENUPYIOIIME DJIEMEHTBI, WCIOJb3yEMBbIE I YIIPABICHHUS MOTOKaMHU ra3a B
BAKYYMHBIX CHCTEMAaX.

BakyymHubie cuib(hOHBI KaKk THOKHE 3JIEMEHTHl BAKYYMHBIX JTUHUHN U3 HEepKaBeIoIen
cTajay, OOECIEYMBAIOIIME KOMIICHCAIIMIO CMEIICHUM, CHIDKCHHE BHOpamuii u
KOPPEKTHOE MPUCOSAUHEHHE 000PYyA0BaHUS IO (DIIaHIIAM.

YnioTHeHUs U151 BaKyyYMHBIX KaMep, U3TOTOBJICHHbIE Ha OCHOBE (Topkayuyka FKM
(Viton), ux CBOWCTBA — HHM3Kas Tra30MPOHUIIAEMOCTh, BBICOKAs TEPMOCTOHKOCTD,
XUMHUYECKas CTAOUIILHOCTh — M BIIMSIHUE KAYECTBA YIUIOTHEHUN HA T€PMETUYHOCTD
U CTaOMJIBHOCTH PabOThl BAKYYMHBIX YCTaHOBOK.

Tecmoegvie 3a0anus kK meme npedCmasiieHvl 8 hoHOe OYEHOUHBIX CPeOCMa.

Pa6ouasi nporpamma moayisi 3 «Crnocodobl KOHTPOJIA TepMETHYHOCTH



(8 ak.yacoB)

Tema 3.1 Cioco0 re;ineBoi WJIM BAKYYMHOI KaMepbl KOHTPOJIsSI Macc-
CIIEKTPOMETPUYECKHM METOA0M H MACC-CIIEKTPOMETPUYECKHM METOA0OM
reJineBbIMM Te4eHCKATEeIIMHA

Jlexyus 9 (2 u) H3ydenwe crocoba reiMeBOi MIIM BaKyyMHOH KaMephbl IIPH Macc-
CHEKTPOMETPUUYECKOM METOJIE KOHTPOJISA, BKIII0UYasi TpeOOBaHUS K YPOBHIO BaKyyMa,
MOJATOTOBKE OO0BEKTa, TepMETU3allMM W KaauOpoBKe Teueuckarens. Paz0op
OPUHIIMIOB  pabOThl  TEeMEBOr0  TEYEUCKaTelld, OCHOBAaHHOTO Ha  Macc-
CIIEKTPOMETPUUYECKON PETUCTPALIMU TENHS, 4 TAKXKE NMPUMEHEHUE PA3IUYHBIX CXEM
KOHTPOJISI: KAMEPHOM, IIYTIOBOM, 00yBHOW 1 KOMOMHUPOBAHHOM.

Tecmosvble 3a0anus kK meme npeocmasietsvl 8 (hoHoe OYeHOUHbIX CPEeOCS.

Tema 3.2 Cnoco0 onpeccoBKH 3aMKHYThIX 000/104eK. MeToa NPOBEPKH HA
MaJible YTeYKH JIS 3aMKHYTBHIX W3/1eJIHii.

Jlexyus 10 (2 u) V3ydenme crocoba TeIMeBON WIIM BAaKyyMHOW KaMephl IIPH Macc-
CIEKTPOMETPUYECKOM METOIe KOHTPOJISA, BKITIOUast TpeOOBaHMS K YPOBHIO BaKyyMa,
MOATOTOBKE OOBCKTA, TEPMETH3AlMd M KaauOpoBKe Tedenckarens. OCBOCHHE
criocoba OMPECCOBKU 3aMKHYTHIX 000JI0YEK T'a30M-UHIUKATOPOM IO/ JaBICHUEM C
MOCITICAYIONUM aHAM30M BBIJICICHHS Tra3a i ONpeAesieHUs] HaIu4us 1e(eKTOB.
N3yuenue pacy€THOro MeToja MPOBEPKHM MANIBIX YTEYEK Teusi, BKIIOYAIOIIETO
BBIOOD JIaBJICHMSI, BPEMEHH BO3JICHCTBUS M BPEMEHU BBIICPKKU, 00€CTICUNBAIOIINX
BBISIBJICHUE J€()EKTOB BBIIIE TOPOTA YYBCTBUTEILHOCTH 000Dy 10BaHUS.

Tecmosvble 3a0anusn kK meme npeocmasiietsvl 8 (hoHoe OYeHOUHbIX CPEeOCHS.

Tema 3.3 TepmoBaKyyMHBIil C1II0C00 KOHTPOJIAA TePMETUYHOCTH.
Cnoco0 mymna, cnocod 001yBa reiuem.

Jlexyus 11 (2 u): PaccMOTpeHHE TEPMOBAKYYMHOTO CIIOCO0a KOHTPOJIS.

[IpyHLMO TEpMOBAaKyyMHBIX HCIbITaHWM, BiusHUs HarpeBa a0 380400 °C nHa
BBIJICJICHHE Ta3a U BBISBIICHUE CKPBITHIX NedexToB. [[puMenenne nynoBoro Metoa
JUISL  JIOKaJW3allud Te4el, BEIeHHWE TpPAaeKTOpUHU OOBOJKMU, OIEHKA (oHA W
WCKITFOUCHHUS JIO)KHBIX OTKIJIMKOB.

Metoauku JOKadbHOTO 00AyBa oOJlacTel mpeamnosiaraeMbix Je(EeKTOB, BbBIOOpa
pacxoga W KOHQUTYpaluu CTPYH, HHTEPIPETAllMM W3MCHCHHS CHUTHaa
tTeuenckarens. Crnocol 00ayBa rejmem.

Tecmoegvie 3a0anus kK meme npedCmasiieHvl 8 hoHOe OYEHOUHBIX CPeOCMa.



Tema 3.4 Cnioco0 resineBoro yexsia. ManoMeTpuyecKuii MeTO KOHTPOJIS
repMeTHYHOCTH

Jexyus 12 (2 y): TlpuMeHEeHHUs MATKOTO 4exJia JUisi KOHTPOJIsl BCEH MOBEPXHOCTHU
WIK €€ 4acTH, BbIOOpa pexuMa IMOJAYM TeNHsl U OLEHKM HWHTErPAIbHOIO MOTOKA
YTEUKH.

[IpyHuuna wu3MepeHHus H3MEHEHHs [aBJICHHWS BO BPEMEHHM, KPUTEPUH OLEHKH
TEPMETHYHOCTH U OTPAHUYEHHUI METOJ1a [0 YYBCTBUTEIBHOCTU. aHAJIN3E€ U3MEHEHHUS
JABJICHUSI BO BPEMEHHM B 3aMKHYTOM 00BbEME M NPUMEHUMOrO IJisi U3JEIUi, HE
JOMYCKAIOIUX BaKyyMHUPOBAHHS WIIU 3AIIOJTHEHUS T€IIUEM.

Tecmosvble 3a0anus kK meme npeocmasietsvl 8 (hoHoe OYeHOUHbIX CPEeOCMS.

IIpoMeKyTOYHBII KOHTPOJIb (TECT)
TecToBbIE BOIIPOCHI K TPOMEKYTOYHOMY KOHTPOJIIO ITPUBEICHBI B pasaene «PoHx
OLICHOYHBIX CPEACTBY» HACTOSIIEN ITPOTPAMMBI.

PaGouast nporpamma mony.s 4

«CoBpeMeHHbIe TeYeHCKATEH, HX IKCIUTyaTaIUsl ¥ MOATOTOBKA 00bEKTOBY
(10 ak.u)

Tema 4.1. Macc-cnekTpoMeTpHYeCKHE TeYEUCKATEIN

Jexyus 13 (2 u): Teueuckaremb Macc-CIIEKTPOMETPHUUECKUI TenueBbldi ZQJs —
M3y4YCHUE KOHCTPYKIIUHU npuodopa, 0COOEHHOCTEMN MIPUMEHECHUS
Typbomornekyssipaoro Hacoca Pfeiffer Vacuum SplitFlow, TpeboBanuii k HacTpoiike
Y yCTOMYMBOCTH MTOKA3aHUM.

[lonumanue  KOHCTPYKIMHM  Tedeuckarens ZQJs, ocoOeHHOCTeH  paboThI
TypOomoiekysipHoro Hacoca SplitFlow, TpeGoBanmii k cepBHCY M HacTpOWKe
YyBCTBUTEJIBHOCTU. 3HAaHHWE OCOOCHHOCTEH YHHMBEpPCAJIbHBIX TEUEUCKATENEH,
PEKUMOB pabOTHI U IPUMEHEHUS B PA3JIMYHBIX MPOMBIIIJICHHBIX 3a/1a4ax.
BcerpanBaembiii  Macc-criekTpomeTpuueckuii  Teueuckarenb Leaklab Lite —
HAa3HAUYCHHUE BCTPOCHHBIX TEUEHCKATENEeH, NX POJb B aBTOMATH3UPOBAHHBIX JIMHUIX
KOHTpPOJIsi, OCOOCHHOCTHM HWHTErpallud M HACTpOMKH Macc-CneKTpoMeTpUuYeCcKHit
teueuckarenb Ditea ZXL-860 — 0coOeHHOCTH yHUBEpCAIbHBIX TEUYEHCKaTENEH,
JMaTia30Hbl MPUMEHCHHSI, PEKUMBI paOOTHI M ITApaMeTPhl UyBCTBUTEILHOCTH.

Tecmoegvie 3a0anus kK meme npedCmasiieHvl 8 hoHOe OYEHOUHBIX CPeOCMa.



Tema 4.2 B3pbiBo3amunieHubiid Tedenckareab A800-F u BcrpauBaemblii macc-
crniekTpoMerTpudyecknii Teuenckareab Leaklab Lite

Jexyua 14 (2 y): B3peiBozamuiiéHueii Teuenckarenb A800-F — TpeGoBanus k
Oo0OpYZIOBaHUIO 1T OMACHBIX IPOW3BOJCTBEHHBIX OOBEKTOB, crenuduka
AKCIUTyaTalliM BO B3PBIBO3AIIMIIEHHOM HCIOJIHEHUU. BcTpamBaemblii macc-
CIICKTpOMETpHUYCSCKUH Teuenckarenb Leaklab Lite — Ha3HaueHHWe BCTPOCHHBIX
TeUenuckarTesaen, UxX poJib B aBTOMATU3UPOBAHHBIX JIMHUSAX KOHTPOJISI, OCOOCHHOCTH
HWHTETpaIliy U HaCTPOUKH.

Tecmosble 3a0anusn k meme npeocmasietvl 8 (hoHoe OYeHOUHbIX CPEOCMS.

Tema 4.3 IlopraTuBHBII reiveBblil Teyeuckareab «I eJuiilkoM» U
ManomeTpuyeckuii Tedenckaresb Leaklab MB17

Jexyusa 15 (2 w): lTlopTaTUBHBIM TeNUEBBIN Teueuckatenb «l enmuikom» —
MPUMEHEHUE PYYHBIX IIYMOBBIX TEUYEHCKATENIe, OCOOCHHOCTH TOHMCKAa Teuel B
OTPAaHUYCHHBIX MECTax, IpEeuMylIecTBa MOOWIbHBIX pemieHui. [IpumeHenus
MOPTATUBHBIX IIYTOBBIX TEUEHUCKATEIEH, TpaBUiia paboThI «B IOJIE», OLIEHKA (DOHA U
nokanuzanusa nedexkroB. MaHomerpuyeckuii Tedeuckartenb Leaklab MB17 —
MPUHIUAIBI MAHOMETPUYECKOTO METO/a KOHTPOJISI TEPMETUYHOCTH, UHTEPIIpETAIUs
W3MEHEHUS TaBJICHMS, 00JIACTH IPUMEHEHHUS U OTPAHUYCHUS METO/Ia.

Tecmosvle 3a0anusn k meme npeocmasietvl 8 (horoe OUeHOUHbIX CPEOCMSE.

Tema 4.4 Be3onacHOCTH BHINOJHEHUSI PA00T M KPUTEPUH FOJJTHOCTH 00bEKTA
JJISE KOHTPOJISI TePMETHYHOCTH

Jlexyus 16 (4 u): Be3omacHOCTb BBIOJHEHUS pabOT MO MPOBEPKE T€PMETUUHOCTH,
BKJIIOYAsi TpeOOBaHUS K TOMEIICHUSIM, TMOXAPHOW CUTHAIM3AlUU, BEHTWISALIUH,
CpeAcTBaM HHAUBHAYAJIBHOM 3alllUThl M OPTraHU3aldd HHCTPYKTa)Xa IepcoHasa
nepe1 MpoBeieHHeM UcnbiTaHui. TpeGoBaHUs K MOATOTOBKE U3JIETUN K KOHTPOJIIO
FEPMETUYHOCTH, NPEAYCMATPUBAIOIIME COOTBETCTBUE M3JICIUNA YEpTEkKaM H
HOPMATUBHOW  JTOKYMEHTAlMW, HaJW4Yue CONPOBOJMTEIBHBIX JOKYMEHTOB,
MIPABWJIBHOE COCTOSIHUE MOBEPXHOCTENM W MPUMEHEHUE KOPPEKTHOM OCHACTKH.
Kpurepun roaHoctu oOBEKTa JUisi KOHTPOJISI TE€PMETHYHOCTH: YHMCTOTa
MOBEPXHOCTEH, OTCYTCTBUE 3arpsi3HEHUM, OOECHEeUeHHbId JOCTyn K 30HaM
BO3MOYHBIX T€YeH U OTCYTCTBUE AEPEKTOB, CIIOCOOHBIX MOBIUATH HA MPOLECC WU
KOPPEKTHOCTh PE3YJIbTATOB UCIIBITAHUI. MEeTOIbI U pEKUMBI CYIIIKA OOBEKTOB NIEPET
KOHTPOJIEM TI'E€PMETUYHOCTH, BKJIOYas TEPMOBAKYYMHYIO CYIIKY, IIPOIYBKY



HHCPTHBIM TI'a30OM H COp6HI/IOHHBI€ MCTOAbI, C AKIOCHTOM Ha HIpCAOTBPAlICHHC
HOBpe)K,ZICHI/Iﬁ u SaIpHSHeHHﬁ, d TaKKC KOHTPOJIb OCTaTOYHOM BJIAXKHOCTH.

Tecmoegvie 3a0anus kK meme npedCmasiieHvl 8 PoHOe OYEHOUHBIX CPEeOCMa.

Kanenaapublii yueOHbIi rpadguk

O0bem nporpaMmbl 36 aKaJeMUYECKUX Yaca, BKIKOYask BpeMs, OTBEJEHHOE Ha
IIPOMEKYTOUHYIO U UTOTOBYIO aTTECTAL[UU.

Pexxum 3aasTHii: He 60osee 4 ak. 4acoB B JIeHb, He O0oJiee 20 ak. 4acoB B HEJECITIO.
[Ipn HEOOXOIMMOCTH CPOK OOYyYEHHsSI MOKET OBITh COKpAILEH WM YBEJIHYEH U
IPOXOJNUTHh MO HHJIWBHAyaJIbHOMY y4eOHOMY IUIaHy. MHIMBUAYaIbHBIM Yy4eOHBIN
IJIaH COTJIACOBBIBAETCS CO CIYIIATEIEM, T€HEPAIbHBIM JUPEKTOPOM U YTBEPIKIAETCS
BHYTPEHHUM TIPUKA30M. YBEJIMYEHUE WJIM COKpALEHUE CpoKa OOydeHHus
JIOTIyCKAeTCsl MPU COXpPAaHEHHH OoObeMa HM3ydyaeMOro Marepuajlia U IPOXOXKIACHUS
IIPOMEKYTOUYHON M UTONOBOW aTTECTALlUN.

Home Home
Ne Bcero pu pu
HaunmeHoBaHUE TEMBI yueOHoii yueOHoii

n/n aK. 4.
Hefaeau 1 | Hemesnm 2
Moayasb 1. BakyymMMeTpbl 1 MeTPOJIOTHSI M3MepPEeHHs AaBJeHus B BakyyMme (4 4.)

Oco0OeHHOCTH U3MEPEHUS 1aBJICHUS B BaKyyMe.
1.1 | TpeGoBaHus BakyyMHOI ruruessl. Tumnsl 2 +
BaKyyMMETPOB U 00JIACTh X TIPUMEHEHUSI.

[IpMeHeHne BakyyMMETPOB B KOHTPOJIE
TEpPMETUYHOCTH. BakyyMMeTpruecKUii METONI. 5

. . +
12 KBaapynonbnsiii Macc-criektpometp Leaklab QGA u
KOHTPOJIb BaKyyMa B KPHOT€HHBIX pe3epByapax CII
Monayasb 2. BakyyMHbIe HacoChl U MpoLecChl BAKYYMUPOBaHus pe3epByapoB (12 4.)
21 OO0cnyXrBaHNE TNIACTHHYATO-POTOPHBIX BAKYYMHBIX U 5 +
" | 30JI0THUKOBBIX BaKyyMHBIX HaCOCOB
[Topsiok 1 pernaMeHT CepBUCHOTO 00CTyKUBAHUS
0o | CTIMPATBHBIX 0e3MacIsIHbIX BaKyyMHBIX HACOCOB U 5 +
" | OyCTEepHBIX IBYXPOTOPHBIX BaKYYMHBIX HACOCOB
MemOpannbie BakyyMHble Hacocsl ULVAC (0,6-16
23 m3/4, 3300 ITa) 5 +

Ob6cnyxuBaHre MEMOPaHHBIX 0€3MaCIITHBIX
BaKyyMHBIX HACOCOB



JlaGopaTopHbie BaKyyMHBIE HACOCHI:
Koppo3uonHnocTolikie, BHICOKOBaKYyMHbBIE U
2.4 | nopmHeBble BakyyMHble Hacockl ULVAC (1,2-26 m*/4, |2 +
200 ITa) ,IlmacTuHYATO-pPOTOPHBIE BAKYyMHBIE HACOCHI
RV (7-90 m*/4, 0,04 I1a)

TypOomonekynspHbie Hacockl (kommakThbie FF, 25—
300 ni/c, 1077 ITa) MarauTopa3psiiHbIe HACOCHI.

2.5 2 +
Bricokonpon3BoaUTENbHBIE MJIACTUHYATO-POTOPHbIE
HacOCHI
26 BaxyyMHbIe Macia u apmarypa Juisi OpraHu3aluu 5 +
"~ | BAKYyMHpOBaH
Moayasb 3. Cioco0bl KOHTPOJISI TePMETHYHOCTH (8 4.)
Crioco6 renueBoi WM BaKyyMHON KaMepbl KOHTPOJIS
31 | Macc-CNEKTPOMETPHUECKUM METOJOM 1 Macc- +
"~ | CHEKTPOMETPUYECKUM METOOM I'€JIMEBBIMU 5
TEYEUCKATEIIMU
32 Crnioco0 onpeccoBKH 3aMKHYTBIX 00oiouek. MeTos 2 +
" |IpOBEpKHU Ha Majble YTEUKHU JJI 3aMKHYTBIX U3/IEJINH.
33 TepMoBakyyMHBIN cIOCOO KOHTPOJISI TEPMETUYHOCTH. 2 +
' Crnioco6 mryna, criocod 001yBa reauem.
34 TepMoBakyyMHBIN c110COO KOHTPOJISI TEPMETUYHOCTH. 5 +
' Crnoco6 myna, croco6 061yBa reauem.
IIpoMe:RyTOYHBII KOHTPOJIb (TECT) 1 +

Monayab 4. CoBpeMeHHbIe TeUeHCKATeH, MX IKCIIyaTalus U MOAroToBKa 00bekToB (10
q.)

4.1 |Macc-criekTpoMeTpruecKre Te4ercKaTenn 2 +

B3preiBozantuniennsiii Teuenckarens A800-F u
4.2 | BcrpanBaeMblil Macc-CIIEKTPOMETPHUYECKHI 2 +
teyeuckarens Leaklab Lite

ITopTaTBHBIN TENUEBBIN TEUEUCKATEND «I eITMIKOM» U

4.3 MaHOMeTpHudeckuit Teuenckarens Leaklab MB17 2 *
44 be3omnacHOCTh BBIOTHEHUS pabOT U KPUTEPUU 4 +
TOJTHOCTH OOBEKTA JUIl KOHTPOJISI TEPMETHUYHOCTH
Hrorosas arrecranus
5 | DOk3ameH 1 +

uToro 36



OLEHKA KAYECTBA OCBOEHUWA ITPOI' PAMMEBI

KadecTBO 0CBOEHHs MpPOrpaMMBl OLEHUBACTCA IIyTEM OCYIIECTBICHHMS
IPOMEKYTOUYHON M UTOroBod arrectanuu. CrucremMa MpOMEKYTOYHONM M UTOrOBOM
aTTeCTalliy Ciylateiaeil Mo JOMOJIHHUTEIbHOW MpodecCHOHANIbHOE MporpaMmme
NOBBIIICHUST KBanuPuKauu «VcrplTaHus Ha TEPMETHYHOCTh U BaKyyMHOE
00Opy/lOBaHUE»  BBICTPAUBACTCSI B  COOTBETCTBHM €  Y4Y€OHBIM  IUTAHOM
00pa30BaTENbHOM MTPOrPAMMBI.

[Ipu ocBoeHMM mporpamMMmbl, MO OKOHYAHHH M3YYEHHS KaXKJIOH TEMBbI
oOyuJaroIuecs MPOXOAAT TEKYIIUA KOHTPOJIb B (hopMe TecTa U3 5 BOMPOCOB.

[Io mpOXOXAEHHIO TMOJIOBUHBI Y4YEOHOM MporpaMMmbl MPEAyCMOTpPEHa
OpOMEXYTOuUHasi arrecrauuss B ¢opMe Tecta. TecTbl sl MPOMEXYTOYHOU
aTTecTaluu cofep:kar 15 Bonpocos. K kaxx1oMy BOIIPOCY IpeaIaraeTcs 10 4Y€ThIpex
BapuaHTOB OTBEeTOB. [IpoxomHoit Oanm 3aueta 6/ % mnpaBuibHBIX OTBEeTOB. Ha
npoxoxaeHue tecta orBoautcs 1.0 yac(a).

Hrorosas arrecranys npeacTaBieHa B BUIE TECTA

Tect wuTOroBOM arrecrauMu Uil KaxAoro ciymarens (QopMupyercs
WHIUBUIYAIIBHO U COAEPKUT 25 BOMPOCOB, BHIOMPAEMBIX CUCTEMOM CIy4ailHBIM
obpazom u3 myna B 90 BompocoB, cHOPMUPOBAHHOTO U3 TECTOBBIX BOIMPOCOB
uzydaeMbix moxayieit. [Ipoxomnoit Ganm 3au€ra 67 % mpaBmibHBIX OTBeTOB. Ha
npoxoxjaeHue tecta oroautes 1.0 yac(a).

OcCHOBHBIE  BOIPOCHI K IPOMEXKYTOYHOM M HUTOrOBOM  aTTecTauuu
IIpe/ICTaBIICHbI B pa3zene «POH]T OLIEHOYHBIX CPEICTB» HACTOSIIEH NPOrpaMMBbl.

CayaTensaM, ycnemHo ocBouBIKM [Iporpammy noBbliIeHNs KBadupUKaluy,
BBIMIOJHUBIIMM BC€ TpeOOBaHMA Y4YeOHOrO IUIaHA M MPOLICAIIUM HTOTOBYIO
aTTeCTallMIO, BbLAAETCA  YJOCTOBEPEHHE O  MOBBILICHUM  KBaJU(pUKALUU
YCTaHOBJICHHOTO 00pas3Iia.

B ciyyae HeycnemHON IONBITKM CAA4d HMTOrOBOIO TECTA, CIIYLIATEIO
IIPENOCTABIISICTCS BPEMS Ha CaMOIIOATOTOBKY M BO3MOXKHOCTh €IIE€ OAMH pa3
ITOBTOPHO MPOWTH TECTUPOBAHUE.

JIntam, HE MPOMIEAIIMM UTOTOBOM aTTECTALWMN WM MTOTYYHUBIINM HA UTOIOBOM
aTTeCTallMU HEYAOBJIETBOPUTENbHbBIE PE3YJIbTAThI,  TAK/KE JIMIaM, OCBOMBILIMM YaCTh
o0Opa3oBaTenbHON MpOrpaMMbl U (MJIM) OTYUCIECHHBIM M3 OpraHU3allUM, BBIAACTCS
cnpaBka 00 OOy4YeHMHM WM O Mepuojae oOydeHHus mo oOpaslly, YCTaHOBJIECHHOMY
OpraHu3alyen CaMOCTOSITENbHO.

DoH/1 OLICHOYHBIX CPEICTB
@OHJI OLIEHOYHBIX CPEACTB COCTOMT W3 CHEUUAIM3UPOBAHHBIX BOIIPOCOB
MMPOMEKYTOUYHOU ATTECTALMU K KaKIOMY MOAYJIIO ITPOTPAMMBI U TJIaBHBIX BOIIPOCOB
[0 BCEM INPEACTABICHHBIM TE€MaM Kypca Ha HWTOrOBOM aTrrecTauu. Bompocsl,
MPEACTABIICHHBIE B JIaHHOW TMporpamme, ChOpPMYJIUPOBaHBl B MaruCTPaIbHBIX
MOJIOKEHUSIX PACCMOTPEHHBIX TEM. B TECTOBBIX BapUaHTaX IMPOMEXKYTOUHOU M



HUTOTrOBOM arTeCTallii — OAaHHBIC BOIIPOCbI MOI'YT HMMCTb IIPOU3BOAHBIC
KOJIMYCCTBCHHBIC (I)OpMI)I BBIPAKCHHA OT YCTAHOBJICHHBIX 3HAYCHUM B ImporpamMme.

B nepevennb TecToBbIX BONIPOCOB 10 MPOMEKYTOYHOM ATTECTALMH BXOAST
BOINPOCHI M3 TECTOBOI0 MPOMEKYTOYHOTO KOHTPOJISI 10 NEPBHIM TPeM
MOJYJIfIM (CJIydaiiHbIM 00pa3oM BbIOMpaeTcd 15 Bonpocom U3 paHee
H3Y4YEHHBIX TEM) :

CnucoK TecTOBbIX BONPOCOB Tembl 1.1

1. Yto noHuMaeTcs o BAKYyMOM B BAKYYMHOH TeXHHKe

A. JlaBneHue HUXE aTMOC(EPHOTO

b. TlosiHOE OTCYTCTBHE Ta3a

B. [laBnenue BbImie arMoc(epHOro

I'. laBieHue cTporo paBHO HYJIO

IpaBuiabHblil 0TBeT: A. /laBjieHre HUKe aTMOC(EPHOTo

2. Kakoii 11ana3oH 0THOCHTCS K BBICOKOMY BaKyyMy
A.10°-10%IIa

b. 10>—10"IIa

B. 10" -10"Ila

I'. Huxe 107° ITa

IpaBuabhblii orBet: I'. Huoxe 107 I1a

3. Ha kakoM (pu3u4ecKOM NpHHIUIIE OCHOBaH BakyymMmertp Ilupanu
A. Mouusanusg rasa

b. N3mepenue TemonpoBOIHOCTH Ira3a

B. N3mepenne Mmexanuueckoil nedpopmanuu

I'. U3mepenue cKkopocTH IOTOKA ras3a

IIpaBuabHbli oTBeT: b. U3Mepenue TenionpoBoIHOCTH ra3a

4. B xakom quana3one 3¢ppexTuBHO padoraetr Bakyymmerp Ilupanu
A. AtmocdepHOe aBieHne

b. Cpennnii Bakyym

B. CBepxBbICOKUI BakyyM

I'. TonbKO BBICOKUI BakyyM

IIpaBuabHbli oTBeT: b. Cpennuii Bakyym

5. Kak ¢popmupyercsi u3MepuTeJIbHbI CUTHAJ B BAKYYyMMeTPe € X0JI0AHbIM KaTOA0M
A. 3a cuer Harpesa Karoza

b. 3a cuer noHM3anMy raza AMEKTPUUECKUM PA3PIIOM

B. 3a cuer usmeHeHus eMkocTu

I'. 3a cueT n3MeHeHNs JaBJIEHUS >KUIKOCTH

IIpaBuabHbIi oTBeT: b. 3a cueT MOHU3aUMU ra3a YIEKTPUIYECKHM Pa3psaaoM

CnHCOK TeCTOBBIX BONPOCOB TeMbl 1.2

1. OcHOBHOE OTJINYME XO0JIOHOI0 KATOAA OT rOpPsAYero KaToaa
A. OTcyTCTBME MOHU3ALIUU

b. OTcyTrcTBHE HarpeBa kaTona

B. HeB03MO>XXHOCTH pabOTHI B BaKyyMe

I'. Pabora TonpKo npu aTMOchepHOM JaBJIeHUN

IIpaBuabHbli oTBeT: B. OTCyTCTBHE HarpeBa Karoaa

2. Kakoii napaMerp u3MepsieT eMKOCTHBII BAKYyMMeTP



A. TemonpoBOgHOCTH raza

b. MoHn3amoHHbIi TOK

B. Mexanunueckyto nedopmariuio MeMOpaHbl

I'. CxopocTb MoJIEKYJI raza

IpaBuiabHblil oTBeT: B. Mexann4veckyio aepopmannio MeMOpaHbl
3. OcCHOBHOE IPenMyIIeCTBO EMKOCTHOT0 MAaHOMeETpa

A. BbIcOKast 4yBCTBUTEIBHOCTD K razy

b. HezaBucumocTts OT THNA Ta3a

B. IIpoctoTa KOHCTpYKLIHMH

I'. PaGota 6e3 nutanus

IpaBuiabHblii oTBeT: b. HezapucumocTts 0T THNA ra3a

4. I'ne pekoMeHayeTCs yCTAHABJIMBATH BAKYYMMeETP

A. B 30He TypOyJI€HTHOTO TOTOKA

b. B HenocpeacTBeHHOM OJIM30CTH K HACOCY

B. B 30He penpe3eHTaTUBHOTO AaBICHUS

I'. B 11000M MeCTe CUCTEMBI

IIpaBuiabHblil 0TBET: B. B 30He penpe3eHTATHBHOIO 1aBJIeHUS
5. Kak BiausieT cocTas raza Ha nokasanus Ilupanu

A. He Biuser

b. Bimsiet uepes3 TennonpoBogHOCTh

B. BaiusieT ToabKO IpU BBICOKOM JaBJICHUU

I'. Bauger TOJbKO NpU HU3KOM JABJICHUHU

IpaBuiabHblii oTBeT: b. Binsier yepe3 TenJionpoBOAHOCTH

Cnmcok TeCcTOBBIX BONPOCOB TeMbl 2.1

1. Kakoe TpeGoBaHue npeabsBisieTcs K (POpBaKyyMy AJsl TYPOOMOJIEKYJISIPHOTO Hacoca
A. JlaBneHue Bblllle aTMOC(HEPHOTO

b. laBnenue He xyxe npumepHo | [la

B. Hasnenue ctporo 100 I1a

I'. JlaBneHue He UMEET 3HAUCHUS

IIpaBuabubli oTBeT: B. /laBienne He xyxe npumepno 1 I1a

2. Kakoii napameTp siBJjIsieTcsl KJI0YeBbIM /IS BAKYYMHOI'O MacJjia
A. Ilger

b. JlaBneHue HaChIILIEHHBIX IAPOB

B. 3amax

I'. IInoTHOCTH KOpITyCa Hacoca

IIpaBuabHbli oTBeT: b. /laB/1eHHe HACBIIIEHHBIX 1APOB

3. Uro yka3biBaeT Ha AerpaJjauuio BAKYyMHOI0 MacJjia

A. Ilpo3pauHocTh

b. [loreMHeHHE 1 POCT JaBIEHUS

B. CamxeHune TemnepaTypsl

I'. Ymenbiienue o0bema raza

IpaBuiabHblii oTBeT: b. [loTeMHeHue U pocT JaBJIeHUs

4. JIns 4ero MCcnoJyb3yercs ra3odajiact

A. Jlns yBenu4eHusl 1aBJIeHUs

b. Jlns yaneHust KOHAEHCUPYEMBIX I1apOB

B. Jlna oxnaxneHust Hacoca

I'. Ins u3aMepeHus pacxoja rasa

IpaBuiabHblii oTBeT: b. i1 ynajiennsi KoHAeHCUPYeMbIX IapOB
5. Kak npegorBpamaercs 00paTHbIi epeHOC MacJia

A. YBennueHueM JaBiaeHUs



b. [IpuMeHneHnemM JOBYIIEK U OOpaTHBIX KJIAllaHOB

B. YMenbIiearnem JyuHbI TPYO

I'. IToBbIIEHMEM TEMIIEPATYPBI

IIpaBuabHblii oTBeT: b. IIpMenennem J0BylIeK U 00PATHBIX KJIANIAHOB

Cnmcok TecTOBBIX BONPOCOB TEMBbI 2.2

1. Kak kiaccu(puuupyroTcsi BAKYyMHbI€ HACOCHI 10 IPUHIUAITY J1eiicTBUS
A. MexaHndecKkue 1 31eKTPOHHbIE

b. O6beMHBIE ¥ MOJIEKYTISIPHBIC

B. Tonbko poropHsie

I'. Tonpko Ge3macisiHble

IpaBuabHblii 0TBeT: b. O0beMHBIE U MOJIEKYJISIPHbIE

2. 3a cueT 4ero OCylecTBJIAETCH 0TKAYKa B IVIACTUHYATO-POTOPHOM Hacoce
A. 3a cuer ueHTpoOEKHOM CHITBI

b. 3a cuer usmenenus oorema paboueit Kamepbl

B. 3a cuet nonuzanuu raza

I'. 3a cuer oxnaxaeHus rasa

IIpaBuabHbli oTBeT: b. 3a cueT M13MeHeHns o0beMa padoueil KaMepbl
3. YTo BXOAHUT B COCTAB ra30BoOil HATPY3KH

A. ToJIbKO BHEITHUE YTEUKU

b. Tonbko necopOms

B. [ecopOuus, mepmeanus U yTeUKu

I'. Tonsko nepmeanus

IIpaBuabHblii oTBeT: B. JlecopOuus, nepmeanusi M yre4ku

4. Yro noHnMaeTcs 1o NPOBOAMMOCTBI0 BAKYYMHOI'0 TPaKTA

A. CriocoOHOCTh MaTepuasa MPOBOIUTH TEILIO

b. CiocoGHOCTh KaHama MpoIMyCKaTh ra30BbIi OTOK

B. Cxopoctb BpalieHus Hacoca

I'. JlaBneHue HACBILLIEHHOTO T1apa

IIpaBuabHblii oTBeT: b. CIocoOHOCTH KaHAJIa NPONMYCKATH ra30BbIi MOTOK
5. Kak cBsi3aHa SKBHBAJICEHTHASI CKOPOCTh OTKAYKHM ¢ HOMHUHAJIBbHOM
A. Bcerma 0oJpliie HOMUHAJIBHON

b. Becerna paBHa HOMUHAJIBHOU

B. Bcerna MeHbIIe nin paBHa HOMUHAJIBHOU

I'. He cBa3ana

IpaBuiabHblil oTBeT: B. Becerna Menbie njim paBHa HOMMHAJIbHOM

Cnmcok TecTOBbIX BONPOCOB TeMbI 2.3

1. Kakoii npu3HaK yKa3blBaeT HA HEUCIPABHOCTD IJIACTHHYATO-POTOPHOI0 HACOCA
A. CrabunbHas Temreparypa

b. CHnxenue myma

B. PocT xoHEUHOTO HaBICHUS

I'. YBennueHnne CKOpOCTH OTKAYKH

IpasuiabHblil oTBeT: B. PocT KOHEYHOr0 1aBIeHUSA

2. Kak BiusieT ypoBeHb MacJjia B HacOce HA ero padory

A. He Bnusier

b. Bauser Ha repMETUYHOCTh U KOHEYHOE JIaBJICHUE

B. Bauser ToiabKo Ha m1yMm

I'. Bouser ToqbKO Ha Maccy Hacoca

IIpaBuiabHbIi 0TBeT: b. Biiusier Ha repMeTHYHOCTL U KOHEYHOE JaBJICHUE
3. OcHOBHOE NPEeNMYIIECTBO CIIUPAJIHLHOr0 0e3MAaC/sIHOT0 HAacoca



A. Bpicokuil ypoBeHb IITyma

b. OtcyTcTBUE 3arpsi3HEHUST MACIOM

B. Pa6ora Tonpko npu atMochepHOM AaBIIEHUN

I'. Hu3kas Hage:KHOCTh

IpaBuiabHblil oTBeT: b. OTCyTCTBHE 3arpsi3HEHUSI MACJIOM

4. 151 yero npuMeHsieTcsi 0yCTepHbIl HACOC

A. Jlns uzmepenus naBiaeHuUst

b. /lns yBenuueHus: CKOPOCTH OTKA4YKHU B CPEHEM BaKyyMe

B. Jlnsa oxnaxaeHus CUCTEMBbI

I'. 1nst punbpTpanum rasa

IIpaBuiabHblii oTBeT: b. /11 yBesimueHusi CKOPOCTH OTKAYKH B CPeIHEM BaKyyMe
5. Uto aBasieTcs 00s13aTeJIbHBIM YCJI0BHEM PadoThl TYPOOMOJIEKYJISIPHOTO HACOCA
A. ATMochepHOe TaBJICHHE Ha BXOJIE

b. Hannuue gopBakyymMHOro Hacoca

B. Bricokas Temiieparypa rasa

I'. OtcyTcTBUE BpalieHus poTopa

IIpaBuabHblii oTBeT: b. Hantnuune ¢popBakyymHoro nacoca

Cnmcok TecTOBBIX BONPOCOB TeMbl 2.4

1. Kakoe TpeGoBaHne npeabsBisieTcs K (pOpBaKyyMy AJisl TYPOOMOJIEKYJISPHOr0 Hacoca
A. JlaBneHue Bblllle aTMOC(HEPHOTO

b. [laBnenue He xysxe npumepHo 1 Ila

B. JlaBnenue crporo 100 ITa

I'. JlaBieHue He UMEET 3HAYCHUS

IIpaBuabHblii oTBeT: b. /laBienne He xy:ke npumepHo 1 I1a

2. Kakoii napamerp siBjIsieTcsl KJI0YeBbIM VIS BAKYYMHOI'0 MacJjia
A. Ilger

b. /laBneHue HaChIILIEHHBIX IAPOB

B. 3anax

I'. IInoTHOCTH KOpITyCa Hacoca

IIpaBuiabHbli oTBeT: b. /laB/1eHHe HACBIIIEHHBIX 1APOB

3. Uro yka3biBaeT Ha AerpaJjauuio BAKYyMHOI0 MacJjia

A. Ilpo3paunocTh

b. [loreMHeHHE 1 POCT JaBIEHUS

B. CHmkenue teMreparypsl

I'. YMmenbiienue o0bema raza

IIpaBuabHbli oTBeT: b. I[loTeMHeHue U pocT AaBiIeHUsA

4. J1ns 4ero McnoJib3yercs ra3odajiact

A. Jlns yBenn4eHUsl 1aBICHUS

b. Jlns ynaneHust KOHAEHCUPYEMbIX 11apoB

B. /Insa oxnaxieHus Hacoca

I'. lma u3mMepenus pacxojia raza

IpaBuiabHblii oTBeT: b. i1 ynajiennst KoHAeHCHPYeMbIX IapOB
5. Kak npegorBpamaercs 00paTHbIH IepeHOC MacJia

A. YBennueHueM JaBiaeHUS

b. [IpumeHenuem JOBYIIEK U OOpaTHBIX KIIAMTaHOB

B. YMenbiearem niuHb1 TpyO

I'. IloBbllIEHHEM TEMIIEPATYPBI

IIpaBuabHbIi oTBeT: b. IIpMeHeHneM 10BylIeK M 00PATHBIX KJIANIAHOB

CnHcoK TeCcTOBBIX BOIPOCOB TeMbl 2.5



1. Kak kiaccu(puuupyoTcsi BAKYyMHbI€ HACOCHI 10 PUHITUAITY AeiiCTBUS
A. MexaHndecKkue 1 31eKTPOHHbIE

b. OGbeMHBbIE ¥ MOJIEKYTISIPHBIC

B. Tonbko poropHsie

I'. Tonpko G6e3macisHble

IIpaBuabHblii 0TBeT: b. O0beMHBIE U MOJIEKYJISAPHBIE

2. 3a cueT 4ero OCylecTBJIACTCH 0TKAYKa B IVIACTUHYATO-POTOPHOM Hacoce
A. 3a cuer 1eHTPOOEIKHOMN CHITBI

b. 3a cuer u3menenus oobema paboueii Kamepbl

B. 3a cuet nonuzanuu raza

I'. 3a cuer oxnaxaeHus rasa

IIpaBuabHbli oTBeT: b. 3a cueT N13MeHeHHus1 o0beMa padoueil kKaMepbl

3. YTo BXOJAMT B COCTAB Ia30B0ii HATPY3KH

A. ToJIbKO BHEITHUE YTEUKH

b. Tonbko necopOms

B. [ecopOuus, mepmeanus U yTeUKu

I'. Tonsko nepmeanus

IIpaBuabHbli oTBeT: B. JlecopOuus, nepmeanusi M yreuku

4. Yro noHMMaeTcs Mo NPOBOJAMMOCTbI0 BAKYYMHOI'0 TPAKTA

A. CiocoGHOCTh MaTepuana IpOBOJUTH TEILIO

b. CiocoGHOCTh KaHama MpOMyCcKaTh ra30BbIi TOTOK

B. Cxopoctb BpalieHus Hacoca

I'. JlaBieHue HACBILIEHHOTO T1apa

IIpaBuabHblii oTBeT: b. CIocOOHOCTH KaHAIa NMPOINYCKATH ra30BbIi MOTOK
5. Kak cBsizZaHa 3KBMBAJIEHTHAsI CKOPOCTh OTKAYKH ¢ HOMUHAJIBHOM

A. Bceerna 601b111€ HOMUHAJIBHOM

b. Beerna paBHa HOMUHAIIBHOM

B. Bcerna MeHbIIe nin paBHa HOMUHAJIBHOU

I'. He cBa3ana

IpaBuiabHblil oTBeT: B. Becerna Menbie njin paBHa HOMMHAJIbHOM

Cnmcok TecTOBbIX BONPOCOB TeMBbI 2.6

1. Kakoii npu3HaK yKa3bIBaeT Ha HEMCIIPABHOCTD IJIACTHHYATO-POTOPHOI0 Hacoca
A. CrabunbHas Temrneparypa

b. CHnxkenue myma

B. PocT kOHE4YHOrO JaBiIeHUs

I'. YBenuueHnne CKOpOCTH OTKAYKH

IpaBuiabHblil oTBeT: B. PoCcT KOHEeYHOTr0 1aBJIeHUs

2. Kak BiusieT ypoBeHb MacJjia B Hacoce Ha ero padory

A. He Bnusier

b. Biusier Ha repMETUYHOCTD U KOHEYHOE 1aBJICHUE

B. BamsieT TonpKO Ha IIyM

I'. Bouser ToqbKO Ha Maccy Hacoca

IIpaBuabHbIi 0TBeT: b. Biiusier Ha repMeTHYHOCTL U KOHEYHOE JaBJICHUE
3. OcHOBHOE MPEUMYIIECTBO CMIUPATBHOT0 0€3MACIASIHOT0 HACOCA

A. BbIcOKHi1 ypOBEHb IIyMa

b. OrcyTcTBHE 3arpsA3HEHUS MACIOM

B. PaboTa TonbpKko mpu aTMOC(hEpHOM JJaBJICHUH

I'. Hu3kasg Hage >KHOCTh

IIpaBuabHbli oTBeT: B. OTCyTCTBHE 3arpsi3HEHUS] MACJIOM

4. Jliis1 4yero npuMeHsieTcss OycTepHbIH HAcoC



A. Jlns u3mepeHus naBiaeHUst

b. Jlns yBenuyeHus: CKOPOCTH OTKAYKHU B CPEIHEM BAKyyMe

B. [Ins oxnaxxJ1eHHs CHCTEMBbI

I'. 1nst punpTpanuu rasa

I[IpaBuiabHblii oTBeT: b. /i1 yBesimueHusi CKOPOCTH OTKAYKH B CPeIHEM BaKyyMe
5. YUro aBasieTcs 00s13aTeJIbHBIM YCJI0BHEM PadoThl TYPOOMOJIEKYJISIPHOTO HACOCA
A. ATMocepHOe TaBJICHHE Ha BXOJIE

b. Hannuue gopBakyyMHOTO Hacoca

B. Bricokas Temrieparypa rasza

I'. OtcyTcTBHE BpallieHus poTopa

IpaBuiabHblii oTBeT: b. Hannuune ¢gopBakyymMmHOro Hacoca

CnucoK TeCTOBBIX BONPOCOB TeMbl 3.1

1. OcHoBHOE OrpaHNYeHHEe MAHOMETPUYECKOI0 MeTo/1a

A. BbicoKkas cTOUMOCTh

b. Huskast 4yBCTBUTEIIBHOCTD K MAJIBIM yT€UKAM

B. CnoxHoctb 060py10BaHUS

I'. Heo6xoauMocTh BakyyMa

IIpaBuabHbIi oTBeT: b. HU3Kkasi 4yBCTBUTEJIBHOCTh K MAJIBIM YTE€YKAM
2. Yo yuuThiBaeTCs NPH pacyere NaJeHus JaBJIeHUS

A. IlBer raza

b. O6BbeM cucteMbl U TemMneparypa

B. Marepuan kopnyca

I'. Jnuna TpyOonpoBoaa

IIpaBuabHbli oTBeT: b. O0BEM cHcTEeMBI M TeMIIepaTypa
3. Jl1st yero npuMeHsieTcsi TEePMOBAKYYMHbIH €110c00

A. JIns oxXJnakaeHUs U31EIUs

b. /151 BeISIBICHUS yTEUEK NPU N3MEHEHUHN TEMIIEPATYPBI

B. Jlna u3mepeHus naBieHUs

I'. JInst O4uCTKHU CUCTEMBI

IIpaBuabHbli oTBeT: b. [l/151 BHISIBJICHHA YTEeYEK NPH U3MEHEHUH TeMIlepaTyphbl
4. J1ns 4ero MCHoOJIb3yeTcs 3TAJTOHHAS TeUb

A. Jlns yBenu4eHusl 1aBICHUS

b. Jlns xanuOpoBKY 4yBCTBUTEIBHOCTH TEUEHUCKATEIS

B. Jlns oxnaxxaeHus npudopa

I'. dns punbTpamnmu raza

IIpaBuabHbi oTBeT: B. 711 KaINOPOBKY YyBCTBUTEIbHOCTH T€YECHCKATEIs
5. Yto siBJIsieTCs1 NPUYUHOM JIO/KHBIX CHTHAJIOB

A. CrabuibpHas TeMmepaTtypa

b. 3arpsi3sHeHuUs 1 OCTaTOYHBIE ra3bl

B. BrIcokas repMETHYHOCTD

I'. Huskoe naBienue

IIpaBuabHbIi oTBeT: b. 3arpsi3HeHus1 M 0CTaTOYHBIE I'a3bl

CnHCOK TeCTOBBIX BONPOCOB TeMbl 3.2

1. Kak kiaaccupuuupyrorcesi MeTobl KOHTPoJisi repmernynoctu no F'OCT P 50.05.01-2018
A. Tonbko no Tumy o0opya0BaHuUs

b. Ilo ¢pu3nveckoMy NpUHIMITY U CLIOCOOY PETUCTPALIUU YTEUKH

B. Toabko 110 gaBIeHUIO UCITBITAHUS

I'. Tonbko 1o THITY Ta3a

IIpaBuabHblii oTBeT: b. 10 pu3nyeckomMy NpUHIUILY M CIIOCO0Y PErHCTPALUM YTEUKHU



2. Ha kakoM npuHIUIE OCHOBAH MACC-CIIEKTPOMETPUYECKH A MeToJ

A. U3mepenue Temneparypsl rasa

b. M3mepenune noHMU3alMOHHOr0 TOKA OT TeJIust

B. N3mepenue Mexanndeckoi aedopmariu

I'. U3mepeHue cKopocTH MOTOKA KUIKOCTH

HpasuiabHblii oTBeT: b. U3MepeHne HOHU3ALMOHHOI0 TOKA OT IeJIus

3. Korja npumensieTcsi pe;xuM BaKyyMHOH KaMepbl

A. JIns KpyIIHBIX yTeueK

b. /I uHTErpabHOrO KOHTPOJISI BHICOKOW YyBCTBUTEIBHOCTH

B. Tonbko npu aTMOC(epHOM J1aBICHUN

I'. Tonpko IS XKUAKOCTEN

IpasuiabHblii oTBeT: b. /)i HHTErpaJbHOI0 KOHTPOJIA BHICOKOM YYBCTBUTEIbHOCTH
4. Kakoe TpedoBaHne npeabsiBasieTcss K JOHOBOMY YPOBHIO B BAKYYMHOI Kamepe
A. OH nomKeH ObITh HECTaAOMIIbHBIM

b. OH 10JKeH MpeBbIlaTh CUTHA YTEUKH

B. OH goimkeH ObITh MUHUMAJIBHBIM U CTAOUIBLHBIM

I'. On He nMeeT 3HAYEHUS

IIpaBuiabHblii oTBeT: B. OH 10/15KeH ObITH MUHMMAJIBHBIM M CTA0WIBHBIM
5. B 4yem 3akii0uyaercs cnocod rejiueBoil Kamepbl

A. Otkauka u3jenus 0e3 rasa

b. HannonHeHnue kamepel reameM BOKPYT U3AEIINs

B. HarpeB uzaenus

I'. Ucnionbp30BaHKe BO3AyXa BMECTO Ireus

IIpasuiabHblii oTBeT: b. HamosiHeHne kamepsl rejimeM BOKPYT U3AeJusl

CnHcoK TeCcTOBBIX BONPOCOB TeMblI 3.3

1. YTo orpaHM4YuBaeT 4YyBCTBUTEJIBHOCTD LIYIIOBOI0 METOAA

A. 1IBeT moBepXHOCTH

b. CkopocTh CKaHMPOBAHUSA U PACCTOSIHUE IO IOBEPXHOCTH

B. Pa3mep uznenus

I'. laBneHue OKpy>Karollen cpesl

IIpaBuabHblii oTBeT: B. CKOPOCTH CKAHUPOBAHUS U PACCTOSIHME 10 TOBEPXHOCTH
2. OCHOBHO PHCK IPH IIYIIOBOM MeTOoJe

A. Ileperpes obopyaoBaHus

b. JIoxxHble curHaiel n3-3a (poHa reaus

B. Pa3pyuienne uznenust

I'. IToreps naBnenus

IIpaBuabHbIi oTBeT: b. JIosKHBIE CHTHAJIBI HM3-32 (OHA reJIus

3. Kak BbInoJiHsieTCs1 MeTO 001yBa

A. Ilogaueii renust BHyTpb U3JIEIHS

b. JlokanpHOM MoJa4eil reaus Ha IOBEPXHOCTh

B. OxmaxxneHneM n3aenns

I'. IToBbIIEHNEM JTaBIIEHUS BO3IyXa

IIpaBuiabHbli oTBeT: b. JIoKkaabHON MogaYyel reiusi HA NOBEPXHOCTh
4. Kakoil kpuTepuii 10CTOBEPHOCTH CUTHAJIA IIPH 001yBe

A. JIro6oe u3MeHeHue curaasia

b. CtabuibHbIN poCcT cUTHAJIA MPU JIOKAJBHOM M0o/1aye resust

B. Cawxenue naBneHus

I'. U3meHeHne TeMiiepaTypbl

IIpaBuabHbli oTBeT: B. CTa0MIBHBINH POCT CUTHAJIA NIPH JOKAJIBHON N0JaYe reius
5. Jlnst yero npuMeHsieTcsl reJiueBblid 4eX0J1



A. JIist TOKaJIbHOT'O TTIOMCKA TCUYH

b. [l uHTErpanbHOM OLEHKHU YTEUKH

B. lns oxnaxaeHus u3aens

I'. Ins u3amMepeHus TeMIiepaTypbl

IpaBuiabHblii oTBeT: b. /)it HHTErpajbHON OLEHKHU YTEUKH

CnucoK TeCTOBBIX BONPOCOB TeMbl 3.4

1. OcHOBHOE OrpaHMYeHNEe MAHOMETPUYECKOI0 MeTo1a

A. BbicOoKast CTOUMOCTh

b. Hu3kas 4yBCTBUTENBHOCTD K MAJIBIM yTEYKAM

B. CrnoxHocTh 000py0BaHuUs

I'. Heo6xoauMocTh BakyyMa

IpaBuiabHblil oTBeT: b. HU3Kkasi 4yBCTBUTEIBHOCTh K MAJIBIM YTE€UKaAM
2. Yto yunThiBaeTcs Npu pacuere najeHus 1aBJIeHUA

A. Ilper raza

b. O6beM cucteMbl U TemMneparypa

B. Marepuan kopnyca

I'. Jnuna TpyOonpoBoaa

IIpaBuabHbIi oTBeT: b. O0BEM cHcTEeMBI M TeMIIiepaTypa
3. It yero npuMeHsieTcsi TEPMOBAKYYMHBI C10C00

A. 1511 oxnakaeHus u3aeius

b. 1151 BRISIBJICHUS yT€UEK MPU U3MEHEHUHU TEMIIEPATYPBI

B. Jlna usmepenus naBieHUs

I'. JInst O4HMCTKYA CUCTEMBI

IIpaBuabHblii oTBeT: b. /7151 BHISIBJICHHS yTeUeK NPH U3MEHEHUH TeMIlepaTypbl
4. J1s1s1 4ero ucnoJib3yeTcsi 3TAJIOHHAS TeYb

A. 11 yBenuyeHus JaBieHUs

b. Iy1s1 kanuOpOBKHM 4yBCTBUTEIBHOCTH TEUCHCKATEIIS

B. Jlns oxnaxxaeHus npudopa

I'. dns punbTpamnmu raza

IIpaBuabHbi oTBeT: B. 1 KaINOPOBKY YyBCTBHTEIbHOCTH TEYCHCKATES
5. Yto siBJIsieTCs1 NPUYUHOM JIO/KHBIX CHUTHAJIOB

A. Cra0unbHas TeMiepaTtypa

b. 3arpsi3sHeHus: 1 OCTaTOYHBIE Ta3bl

B. Bricokas repMETHYHOCTH

I'. Huskoe naBienue

IIpaBuabHbIi 0TBeT: B. 3arpsi3HeHns 1 0CTATOYHbIE ra3bl

Cnucok TecTOBBIX BONPOCOB TeMbl 4.1

1. Kak u3smeHsieTcs BKJIAJ CTOJKHOBEHUI MOJIEKYJ ra3a Meska1y co00il mpu nepexoje oT
CpeIHero BAKyyMa K BBICOKOMY BaAKyymy?

A. Pe3ko Bo3pacraer

b. [IpakTryecku ncye3aeT, yCTymas CTOJIKHOBEHUSIM CO CTEHKaMU

B. Ocraercst Hen3MEHHBIM

I'. 3aBUCHT TOJIBKO OT TEMITEpaTypPhl

IIpaBuabHbli oTBeT: b. IIpakTHYeckH ucyesaer, ycrynas CTOJIKHOBEHHAM CO CTEHKAMU
2. [loyemy npu U3MepeHUM JABJICHHUS B JUANIA30HE CPeIHEr0 BAKyyMa NMpeIno4TUTeIbHO
HCIO0JIB30BATh KOMOMHUPOBAHHBIC BAKYYMMETPbI?

A. JIns yMeHbIIEHUS! Macchl 000py10BaHUS

b. Jlns nepekphITHsl 11ana3oHOB U MOBBILIEHUS T0CTOBEPHOCTH NOKa3aHUI

B. /1151 noBBIIEHUS TEMITEPATyPbl CUCTEMBI



I'. JInst cHY>KEeHHSI CTOMMOCTH

IIpaBuabHblii oTBeT: b. /151 NepeKpbITHS 1MANA30HOB U MOBBIIIECHNSI I0CTOBEPHOCTH
NMOKa3aHUM

3. Kakoii ¢pakTop BbI3bIBaeT HAUOOJIBIIYIO MOTPELIHOCTh Y HOHU3ALMOHHBIX BAKYYMMETPOB
npu padore ¢ pa3jIMYHbIMU razaMmu?

A. IlBer raza

b. PaznuuHast BEpOATHOCTh HOHU3ALMH MOJIEKYJI

B. JlaBneHue okpyKarouien cpesl

I'. JInuna xabens

IpasuiabHblil oTBeT: b. Pa3inyHas BeposITHOCTL HOHU3ALMHU MOJIEKY.JI

4. IloueMy eMKOCTHBIH BAKYYMMeTP NPUMEHSETCS KAK ONOPHbINA NPpUOOp Npu KaaudpoBke?
A. U3-3a BBICOKOI CKOPOCTH

b. 3-3a mpsimoro n3mepeHus AaBiieHusi 6€3 3aBUCUMOCTH OT ras3a

B. M3-3a npoCcTOTHI KOHCTPYKLIUU

I'. 3-3a HU3KOM CTOMMOCTH

IIpaBuabHblii oTBeT: b. U3-32 npsiMoro n3mepenus J1aBjieHus 0e3 3aBUCHMOCTH OT rasa
5. Kak BiusieT JIOKAJIbHbIH HATPEB BAKYYMMETPA HA ero NoKa3aHus?

A. He Bnuser

b. Brei3biBaet apeii) mokazanuii n3-3a USMEHEHHSI XapaKTEPUCTHK UyBCTBUTEIHHOIO JIEMEHTA
B. Ynyumaer To4HOCTH

I'. YMmensniaeT nasieHue

IIpaBuabHbIi 0TBeT: b. BeI3bIBaeT Apei() NoKasaHUi M3-32 U3MEHEHUS XaPAKTEPUCTHK
YYBCTBUTEJIbHOI0 3JIEMEHTA

Cnmcok TeCcTOBBIX BOIIPOCOB TeMbl 4.2

1. Kak n3meHsieTcs1 JKBHBAJIEHTHASI CKOPOCTh OTKAYKH NPH HAJTUYMHU HECKOJbKUX
NOCJICI0BATEIBHO COCJHHEHHBIX YYACTKOB ¢ Pa3HOM NMPOBOANMOCTBIO?

A. Onpenensercs HaudoIbILIENH TPOBOAUMOCTBIO

b. Onpenensiercst cymMmMoii mpoBOANMMOCTEM

B. OrpannumnBaercs HAUMEHbBIIIEH TPOBOAUMOCTHIO

I'. He 3aBucut OT NpoBOAMMOCTH

[pasuiabHblii oTBeT: B. OrpannyuBaercsi HAaUMeHbIIEd MPOBOAMMOCTbIO

2. [Touemy yBeJiMUeHHE NJIMHBI BAKYYMHON JMHUU 0COOCHHO KPUTHYHO B MOJIEKYJISPHOM
pexume?

A. YBenuuuBaer gaBieHue

b. Pe3ko cHm»kaeT npoBOJUMOCTh

B. YBennuuBaer teMieparypy

I'. YMmenbiiaer o0bem

IIpaBuabHbIi 0TBeT: b. Pe3ko cHukaer npoBOoAUMOCTD

3. Kakoii npouecc CTAaHOBUTCS ONPeAeJIAIIIMM MPH T0CTHKEHUH CBEPXBBICOKOI0 Bakyyma?
A. BHenHue yTeuku

b. lecopOuus u nuddysus razoB U3 maTepuaina

B. TypOyneHTHOCTh

I'. KonBekuus

IIpaBuabHblii oTBeT: b. lecopouus u nuddy3us razoB uz marepuana

4. Kak BiusieT HCIO0Jb30BaHHE MAaTEPHAJIOB C BBICOKOH Ia30NPOHNLAEMOCTBIO HA
BAKYYMHYIO cucTemy?

A. He Bnusier

b. YBenmnuuBaer nepMeaoHHY0 COCTABIISIIONIYIO Ta30BOM HArpy3Ku

B. YMenbmaer nasnenue

I'. [ToBbIIa€T TOYHOCTH U3MEPEHUN



IIpaBuiabHblil oTBeT: b. YBemunBaer nepMeaniioOHHYI0 COCTABJISIIOLLYI0 IF'A30B0Oil HATPY3KH
5. Kakoii npu3Hak yka3bIBaeT Ha HAJTM4YHe MUKPOIOAC0Cca BO31yXa B cucreme?

A. CtaOuipHOE IaBJIEHUE

b. MeyieHHbli pOCT aBJICHUs IIPU OTKJIOYEHUHU HACOCa

B. CHmxenue temnepaTrypbl

I'. YBennueHnne CKOpOCTH OTKA4YKU

IpaBuiabHblii oTBeT: b. MeajieHHbIH POCT 1aBJIeHHSI IPH OTKJIIOYEHHH HACOCA

CnuCcoK TeCTOBBIX BONPOCOB TeMbI 4.3

1. Kak BiusieT HeIOCTATOYHBIH YPOBEHb MacJa B INIACTHHYATO-POTOPHOM Hacoce?
A. IloBbIIIaeT repMETUYHOCTD

b. ITpuBOIUT K yXyIIEHUIO YIJIOTHEHUS U POCTY J1aBJICHUS

B. He Biuser

I'. ¥BennuuBaer cKOpoCcTh

IIpaBuabHbli oTBeT: b. [IpMBOAMT K yXyIlIeHHIO YIUIOTHEHHUS U POCTY JAABJICHUS
2. [loyemy He00X01MMO peryJipHO KOHTPOJIMPOBATH COCTOSIHUE MacJia?

A. Jlns scTeTuku

b. Jlnst obecnieueHus cTaOUIBHBIX BAKYYMHBIX XapaKTEPUCTHK

B. /i ymenblueHus Beca

I'. /s cHU>KeHUs TeMIepaTypbl IOMELEHUS

IIpaBuabHbli oTBeT: b. [l/1s1 00ecneyeHus1 CTa0MIbHBIX BAKYYMHBIX XapAKTEPUCTHK
3. Kakoii mapamerp siBjisieTcsl ONpe/iesIAIOIINM IIPH BbIOOpe CIMPAJIBHOI0 HACOCA 1JIs1
YHCTHIX MPOIEeCcCOB?

A. IIBer kopryca

b. YpoBeHb 0CTaTOYHOTrO AaBJICHHS U OTCYTCTBUE Macia

B. Macca

I'. InuHa xabenst

IIpaBuabHbIH 0TBeT: B. YpoBeHb 0CTATOYHOIO JaBJIECHHS U OTCYTCTBHE MacJia

4. Kak Biausier BuOpanusi Ha padory TypOoMo/IeKy/ISIPHOT0 Hacoca?

A. Yayumaet paboTy

b. MoeT npuBecTH K NOBPEXKIAECHUIO POTOPA

B. He Bnusier

I'. Ymenbiaer naBnenue

IpaBuiabHblil oTBeT: b. MokeT NpUBeCTH K NMOBPEKIACHUIO POTOPA

5. Kakoii pexxuMm ABISETCS KPUTHYECKUM 1JIs1 TYPOOMOJIEKYJISAPHOro Hacoca?

A. PabGoTa npu HU3KOM JaBICHUU

b. PaGoTta npu BBICOKOM BXOJHOM JIaBJI€HUU

B. Pabora mpu HU3KOM TeMIiepaType

I'. PaGota 6e3 Harpy3ku

IpaBuiabHblii oTBeT: b. PadoTa npu BbICOKOM BXOIHOM JaBJICHUMN

CnHcoK TecTOBBIX BONPOCOB TeMbl 4.4

1. Kaxkyo posb urpaetr MacjoyJi0BUTeJb B cUCTeMe?

A. U3mepser naBienue

b. [IpengoTBpaiaer BEIOPOC MaCIsTHOTO TYMaHa

B. YBenuuuBaer ckopocTh

I'. IloBbIIaeT Temneparypy

IIpaBuabHbli oTBeT: b. IlpenorBpamaer BbIOpOC MacASIHOr0 TyMaHa

2. ITouemy He00X0AMMO NPUMEHATH GUIBLTPHI NEepe] YYBCTBUTEAbHBIMHU 3JIEMEHTAMU
cucTeMbl?

A. JInst TOBBIIIIEHUSI TaBJICHUS



b. JIns 3a1uThI OT TBEPABIX YaCTHUIL U 3arpsI3HEHUN

B. [nsa oxnaxaeHus

I'. {nst ymeHbIieHus: o0bema

HpasuiabHblii oTBeT: b. /i1 3a11UTHI OT TBEpPABIX YACTHI U 3arPpsI3HEHU I
3. Kak BJusieT HAJIM4YHE OCTATOYHOIO IeJiusl B IOMEIIeHNH HA Pe3yJbTaThl H3MepeHuii?
A. He Bnusier

b. [ToBblaer oH ¥ CHUKAET TOCTOBEPHOCTh

B. YMmenb1aeT 4yBCTBUTEIBHOCTD

I'. Yckopsier usmepenne

IIpaBuabHbli oTBeT: b. IloBBIIIAaEeT OH U CHUIKAET JOCTOBEPHOCTH

4. IloueMy Ba:KHO KOHTPOJIMPOBATH TOYKY POCHI Ilepel HCIIBITAHUAMU?
A. 151t u3MepeHust TeMIepaTypsl

b. /1ns oueHku conepxKaHus BIard B CUCTEME

B. Jliis onpenenenus gaBaeHus

I'. JInst KOHTpOIsE Macchl

IpasuiabHblii oTBeT: b. /L)1 onleHKH copep:xkaHus BJIATH B CHCTeMe

5. Kakoii MeTox Han0oJiee YyBCTBUTEJIEH K MUKpOTeYam?

A. ManomeTrpuueckui

b. Macc-criekTpoMeTpruyecKuil

B. BusyanbHb1il

I'. AkycTruueckuit

IIpaBuabHbIi oTBeT: b. Macc-cnekTpoMeTpruyecKuii

OcHOBHBIE BONIPOCHI UTOTOBOW ATTECTAIINH
(CnyuaiinbiM 00pa3oM BblOMpaeTcs 25 BOIIPOCOB)

1. Kakoe yTBepaaeHue Hau0os1ee TOUHO ONMCHIBACT Pa3jinyuMe ra30iMHAMHYECKUX PesKMMOB
NPH Nepexoe 0T HU3KOr0 BAKYyMa K BBICOKOMY H CBEPXBBICOKOMY BaKyymy?

A. B HU3KOM BaKyyMe NepeHOC ra3a ONpeeisieTcsl IPEUMYIECTBEHHO MOJIEKYIISIPHBIMU
CTOJIKHOBEHUSIMHU CO CTEHKAaMH, a B CBEPXBBICOKOM BAKYyM€E — BSI3KOCTHBIM T€YEHHEM

b. B Hu3koM Bakyyme npeo0OiaiaeT BI3KOCTHBIN peXUM T€YEHHUs], a B BLICOKOM U CBEPXBBICOKOM
BaKyyM€ BO3pacTaeT poJib MOJIEKYJISIPHOTO pexXuma

B. Bo Bcex Auara3oHax BaKyyMa MCXaHU3M IICPEHOCA ra3da OAMHAKOB U 3aBUCHUT TOJILKO OT
TEMIIEPATYPbI

I'. B cBepXBBICOKOM BaKyyMe TE€UEHHUE ra3a OTCYTCTBYET MOJHOCTHIO

IIpaBuabHbIi oTBeT: b. B HM3KOM BakyyMme npeo0JagaeTr BA3KOCTHBIN PeKUM TEYCHHS, a B
BBICOKOM M CBEPXBBICOKOM BaKyyMe BO3PacTaeT poJib MOJIEKYJISIPHOIO peKumMa

2. Kakoii 0cHOBHOI ()M3HYEeCKUI NPHHLMII JICKUT B OCHOBe padoTel BakyymMmerpa Ilupann
U OTHOBPEMEHHO OIpeiessieT ero OrpaHMYeHue M0 YHHBEPCAJIbHOCTH NMOKA3aHUi?

A. N3MepeHne HOHHOTO TOKa, 3aBUCSIIIETO OT SHEPTUU MOHU3ALMHU ra3a

b. U3mepenue nedopmaiiun MeMOpaHbl, 3aBUCAIIEH OT AaBJIEHUSI HE3aBUCHUMO OT COCTaBa rasa
B. U3mepenue temsonepenayn OT HarpeToro AJIEMEHTa K rasy, 3aBHCSILIEN OT poja rasa

I'. U3mepeHune CKOpOCTH BpalieHUsI MOJIEKYJI B IIOTOKE

IIpaBuabHbIi oTBeT: B. U3Mepenue Temionepeaayu OT HArpeToro 3JeMeHTa K rasy,
3aBUCHLIEN OT poja rasa

3. B 4em cOCTOMT KJIIOYeBOE OTINYHE eMKOCTHOI0 BAKYYMMeTpPa OT TEPMOIIAPHOIO
HOHMU3AIUOHHOI'O ¢ TOYKH 3PpCHUA MCTpOJIOFI/II/I?

A. EMKOCTHBII BaKyyMMETpP U3MEPSET AABJIEHNE KOCBEHHO U IIO3TOMY CHJIBHEE 3aBUCHUT OT ras3a
b. EMKOCTHBII BakyyMMETp U3MeEpSIET JaBJICHUE Yepe3 MEXaHUUECKYI0 AeQopMaliiio
qyBCTBUTEJIBHOIO AIEMEHTA U MPAKTUYECKU HE 3aBUCUT OT COCTaBa rasa



B. EMKoCTHBIN BakyyMMeTp pabOTaeT TOJIBKO B 00JIACTH BHICOKOTO BaKyyMa

I'. EMKOCTHBIH BakyyMMeTp TpeOyeT 00s13aTeIbHOr0 MPUCYTCTBHSI TeITUS

IpaBuiabHblil 0TBeT: b. EMKOCTHBIN BakyymMMeTp u3MepsieT aBJjieHHue Yyepe3
MeXaHH4eCKYI0 1eopManuI0 YyBCTBUTEIbHOI0 3JIeMEHTA U MPAKTHYECKH He 3aBHCHUT OT
COCTaBa ra3a

4. Kakoe ycioBue siBjasieTcs: Hau0oJ1ee BaKHBIM /sl KOPPEKTHOH YCTAHOBKH BAKYyMMeTpa
B BAKYYMHOI1 cucreme?

A. YcraHoBKa pubdopa CTporo Ha MaKCUMAJIBHOM YJAJICHUU OT 00BEKTa

b. Pasmenienue npubopa B 30He, T€ IaBJIEHUE PENPE3EHTATUBHO I KOHTPOJIUPYEMOro o0bema
B. YcranoBka npubopa TOIBKO BEPTUKATIHHO HE3aBUCUMO OT KOHCTPYKITUU

I'. Pa3menienue npubopa TOJIBKO MOCie APoccens

IIpaBuabHbli oTBeT: b. Pa3memenne npudopa B 30He, I/1e JaBjeHHe pelpe3eHTATHBHO ISl
KOHTPOJIMPYEMOro o0beMa

5. Yo B HanOoJib1Ieli CTeNeHH OTHOCUTCH K METPOJIOTHYECKO MPOC/IeKUBAEMOCTH
H3MepeHni 1aBjaeHus?

A. Hannume y oneparopa MHCTPYKLMHU I10 3KCILTyaTalluu

b. Bo3MOXHOCTb CBsI3aTh pe3ybTaT U3MEPEHUS C TOCYAAPCTBEHHBIMU UJIM HAlMOHAIbHBIMU
ATaJIOHAMM Yepe3 HENIPEPHIBHYIO LIETh KATMOPOBOK

B. [Ipumenenue nmpubopa U3BECTHOTO MPOU3BOAUTENS

I'. Ucnonp3oBanue HUPpOBOI MHIMKALMK BMECTO aHAJIOIOBOI

IIpaBuabHbIi 0TBeT: b. BO3MOKHOCTB CBSI3aTh pe3yJIbTAT H3MEPEHHUs C IrOCyIapCTBEHHBIMU
WIN HAUMOHAJBHBIMH 3TAJTOHAMH 4Yepe3 HellPepPbIBHYIO Liellb KaJuOpPOBOK

6. Kak ciexyer noHMMAaTh OTJIMYHE IOBEPKHU OT KAJIMOPOBKH B MPAKTHKE IKCILIYaTALMHU
BaKyyMMeTpoOB?

A. TloBepka u KaauOpOBKa SBJISIOTCS MOTHOCTHIO TOXKIESCTBEHHBIMU MPOLIEAYPAMHU

b. KannbpoBka noTBEp:K1a€T COOTBETCTBUE 0043aTENIbHBIM HOPMaM, a IIOBEPKA TOJILKO
OIIpeAEIIsET MONPaBKy

B. [loBepka HanpaBieHa Ha HOATBEPK/IEHUE COOTBETCTBHSI YCTAHOBJIEHHBIM TPEOOBaHUM, a
KaJIMOpOBKa oIpeieNseT AeHCTBUTEIbHbIE METPOJIIOTHYECKUE XapaKTePUCTUKU Ipubopa

I'. [ToBepka BBIOJHSAETCS TOJIBKO HA 3aBOJIE, a KATMOPOBKA TOJIBKO B JIAOOPATOPUH MOJIB30BATEINS
IlpaBuabHblii oTBeT: B. IloBepka HanpasB/ieHa HA MOATBEPKAECHHE COOTBETCTBUA
YCTaHOBJIEHHBIM TPe0OOBAHMAM, a KaJMOPOBKA omnpe/e/isieT 1eliCTBUTEIbHbIE
MeTPOJIOTHYeCKHe XapaKTePUCTHKH Npudopa

7. Kakoiil (pakTop cH/IbHEe BCEro BJMAET HA IKBUBAJIEHTHYI0O CKOPOCTh OTKAa4YKH HA
o0beKTe, 1axe ecIM HOMHMHAJIbHAS CKOPOCTh HACcOCa BbICOKA?

A. lIBet u matepuan Kopmyca Hacoca

b. IIpoBOAMMOCTb COEIMHUTENBHOTO TPAKTA MEKY HACOCOM M OOBEKTOM

B. Mapka kaGenst nutaHust

I'. KonnuecTBo BaKyyMMETPOB B CUCTEME

IIpaBuabHbIi oTBeT: b. [IpoBOAMMOCTH COCAMHUTEIBHOIO0 TPAKTA MEKAY HACOCOM U
00BbeKTOM

8. [louemy y3Kkue U AJTHHHBbIE TPYOONPOBOABI PE3K0 YXYAIIAKT BAKYYMHPOBAHKE B
MOJIEKYJISIPHOM pe:xxume?

A. Iloromy 4TO B HUX BO3pAcCTAET MNIEKTPUUECKOE CONPOTUBIICHNE

b. IToromy 4TO MPOBOAMMOCTH KaHajla CUJIBLHO CHI)KAETCS IPU YMEHBIICHUN JUaMeTpa U
YBEJTUYECHUH JTUHBI

B. IToToMy 4TO B HUX HCUY€3AET TEIJIONPOBOAHOCTH Ta3a

I'. IToroMy 4TO OHM BCET/a BBI3BIBAIOT KABUTALIUIO

IIpaBuabHblii oTBeT: B. [loTOMY 4TO IPOBOAMMOCTH KaHAJIA CHJIBHO CHUKAETCS NPHU
YMEHbIICHUHU JUAMETPA H YBeJINYeHUH JITHHbI



9. Kakoii u3 nepe4mncjeHHbIX MPOLECCOB OTHOCUTCS K ra30BOM HATPy3Ke BHYTPEHHEro
NPOMCXOKICHNS IPH BAKYYMHPOBAaHHUH pe3epByapa?

A. Tlozncoc Bo3ayxa yepes OTKPBITHINA KilanaH

b. Beixosa agcopOupoBaHHBIX Ia30B U BJaru C BHYTPEHHHUX IIOBEPXHOCTEMN

B. Pabota anekTpoaBuraTens Hacoca

I'. [TaneHue HanpsiKeHUs B CETU

IpaBuiabHblii oTBeT: b. BbIX01 21cOPOMPOBAHHBIX Fa30B M BJIATH ¢ BHYTPEHHHUX
MOBEPXHOCTEeHl

10. Kakoii kommjiekc Mep HauboJ1ee 3(p(PpeKTUBHO CHUKAET Ia30BYI0 HATPY3KY Nepe/
BbICOKOBAKYYMHOMH OTKAYKOH?

A. YBenuueHue JJIMHBI IUTAHTOB U CHU)KEHUE TEMIIEPATYPhI TIOMEUIECHUS

b. ITporpes, ouncTKa, CylIKa U COKpalleHue BpEMEHH NTPEObIBaHUS U3/IEJINS HA BO3AYXE

B. YcranoBka BTOporo ManomeTpa

I'. [TpumeHeHue ToJabKO O0Jiee MOLIHOrO Hacoca 0e3 MOATrOTOBKH ITOBEPXHOCTU

IIpaBuabhblii oTBeT: b. IIporpes, ounucTka, cynka U COKpalleHue BpeMeHHU npe0bIBaHus
U3/1eJINs HA BO3yXe

11. Kakoii npu3Hak Han0oJiee XapaKTepeH 1JIsl Ierpagauuy IiiacTHHYIATO-POTOPHOIO
Hacoca B IKCIIyaTauuu?

A. CtabuiibHOE TOCTHXKEHUE MACTIOPTHOTO KOHEUHOTO JIABJICHHS

b. Poct ocTaro4Horo aaBiieHus1, NEPErPEB U U3MEHEHUE aKyCTUKH pabOThI

B. [loBbllieHHE TOYHOCTH BaKyyMMeETpa

I'. YMmenbiieHrne notpediasieMoil MOIHOCTH 10 HYJIS

IIpaBunbHbIi oTBeT: B. PoCT 0CcTaTO4YHOrO0 1aBJIeHUS, IEPerpeB U H3MEHEHNE AKYCTHKH
padoThI

12. KakoBa ocHOBHasi QyHKIMS MacJia B INIACTUHYATO-POTOPHOM Hacoce?

A. Tonbko oxJiaxaeHue ABUTaTeNs

b. Tonpko cMa3ka NOJUIMITHUKOB 3JIEKTPOMOTOPA

B. YnorHenue pabounx 3a30poB, cMa3Ka U YaCTUYHBIA OTBO/J TeIlIa

I'. MCKIIIOYMTENBHO 3allliTa BHEIIHETO KOPITyca OT KOPPO3UHU

IIpaBuabHbIi oTBeT: B. YIiIoTHEeHNE padounx 3a30poB, CMa3Ka U YACTUYHBIH 0TBO/ TelJia
13. B kakoMm ci1y4ae npuMeHeHHe MeMOPaHHOI0 HACOCa NMPeANoYTUTeNIbHee JIACTHHYATO-
pPOTOpHOro0?

A. Korna tpebyercs rimy0Ookuii Beicokuit BakyyM Huxke 107 Ila

b. Korga kputnyna 6e3macisiHasi OTKayka U He0OX0AMMO UCKITFOYUTH OOPAaTHBIN MEPEHOC Maciia
B. Korzaa tpebyeTcst MakcumalbHasi CKOPOCTh OTKauKH 00JIbIINX 00BEMOB

I'. Korza cucrema npenHa3HaueHa TOJIbKO JUIsl TeIMeBOro o0 1yBa

IIpaBuabHbli oTBeT: b. Korga kpurnyna 0e3maciisiHasi 0TKa4Ka H He00X0AMMO HCKIIOYNTH
0o0paTHbIi mepeHoc Macja

14. Kakoe orpann4eHue XapaKkTepHO VISl CIUPAJIbHBIX 0€3MaC/JsIHBIX HACOCOB 110
CPABHEHHIO ¢ MaCJAHBIMU (OPBAKYYMHBIMH?

A. HeB03MOKHOCTB pabOTHI C ra30M BOOOIIE

b. OrpanudeHHbIi pecypc CIMpaibHBIX 3JIEMEHTOB U UyBCTBUTEIBHOCTh K TBEPIBIM
3arpsi3HEHUSIM

B. ITonHOE OTCYTCTBHE HEOOXOIUMOCTH B 0OCTYKHUBAHUU

I'. PabGoTa TOJIbKO B TOPU30HTAIBHOM MOJOKEHUU KaMepbl

IIpaBuabHbi 0TBeT: B. OrpannyeHHbI pecypc cIMpaabHbIX 3JICMEHTOB U
YYBCTBHUTEJIbHOCTH K TBEP/bIM 3arPAA3HEHUSIM

15. Iloyemy TypOOMO/IEKYJISIPHBII HACOC HEJIB3H 3aIlyCKaTh HANIPSIMYIO Ha aTMoc(epy 0e3
NPeIyCMOTPEHHOI0 pe:xuMa U GOpBaKYyMHO NMOAAePKKH?

A. Iloromy 4TO OH HE UMEET KOpIyca



b. IToromy 4TO IIpH BBICOKOM BXOJHOM JIaBJIEHUH PE3KO BO3pPACTAET ra3oBasi HArpy3Ka Ha poTop U
BO3MOYKEH aBAPUNHBIN PEKUM

B. IlotoMy uTO ero paboTa He 3aBHCUT OT J1aBJIECHUS

I'. [IoromMy 4TO OH IIpEAHA3HAYEH TOJBKO JUIS )KUIKOCTEH

IpaBuiabHblii oTBeT: b. [loTOMY 4TO NPHU BHICOKOM BXOIHOM JIaBJIEHUH PEe3KO BO3PacTaeT
ra3oBasi HArpy3Ka Ha poTOp M BO3MOKeH aBAPHIHBIH pesKuM

16. Kakoii mopsiiok 3anmycka TypoOOMoJIeKYJISIPHOTO HACOCA SIBJISETCS TeXHUYECKH
NpaBHIbHbIM?

A. Cnauasa BBIBOAAT TypOOHacoC Ha pabodne 000pOThl IpU aTMOC(epe, MOTOM BKIIOUYAKOT
¢dopBaKyyMHBII Hacoc

b. CHauana co3/atoT 10myCTUMBIN (hOpBaKkyyM, 3aTeM 3aIlyCKar0T TypOOMOJIEKYIISIpHbIA HAcCOC U
KOHTPOJIUPYIOT PEXKHUM pa3roHa

B. CHavasia noaroT resmi B CUCTEMY, 3aTEM BKJIFOYAIOT HACOC

I'. 3amycK BBINONHAIOT OJHOBPEMEHHO C TEPMOBAaKYyMHBIM IIPOTPEBOM 0€3 KOHTPOJIS 1aBICHHUS
IIpaBuabHblii oTBeT: b. CHavana co3aa10T 10MycTUMBIH (POPBAKYYM, 3aTeM 3alIyCKAKT
TYpOOMOJIeKYISIPHBII HACOC M KOHTPOJIMPYIOT PesKMM Pa3roHa

17. 1o1s1 yero B 00BsI3Ke BAKYYMHO# CHCTeMbl IPUMEHSIIOT JIOBYIIKH M (PUJIBTPBI?

A. Tonbko 17151 CHUKEHUS! YPOBHSI LIyMa

b. lns ynep:xaHus MEXaHUUYECKUX 3arpsA3HEHNN, KOHIEHCUPYEMBIX IIapOB U 3aILUThI
YYBCTBUTEJIbHBIX 3JIEMEHTOB CUCTEMBI

B. Tonpko nis yBeIMYEHHUsI CKOPOCTU OTKAYKH

I'. /151 nOBBIILIEHUS HAIIPSDKEHUS IUTaHUSI HACOCA

IIpaBuabHbli oTBeT: B. 151 yaep:kaHust MeXaHU4eCKHUX 3arPA3HEHUI, KOHICHCHPYeMbIX
NApPOB M 3aIUThI YyBCTBUTEJbHBIX 3JIeMEHTOB CHCTEMbI

18. KakoBo Ha3Ha4YeHHe 00OPATHOI0 KJIANIAHA B BAKYYMHOM cucTemMe ¢ GopBaKyyMHBIM
HacocoM?

A. YBenuueHue 1uaMeTpa IpoxXoJHOTO CEYCHMUS

b. IIpenorBparenre oOpaTHOro0 HaTEKaHUS ra3a UM Maciia B CUCTEMY IPU OCTaHOBKE Hacoca
B. [1oBbIlIEHNE YyBCTBUTEIBHOCTH TEYEUCKATEISA

I'. U3mepenue niepernana 1aBieHUs

IIpaBuabHbli oTBeT: b. IlpenoTBpamenne 00paTHOro HaTeKaHUs ra3a WJIH MacJja B
CHCTeMY NP OCTAHOBKE HAcOca

19. Kakoii pe3yabTaT Han6o0/1ee BePOSITEH NPH HEAOCTATOYHOM OYHMCTKE M CYIIKe 00beKTa
nepej KOHTPOJIeM repMeTH4YHOCTH?

A. TloBbIlIEHHE TOYHOCTH U3MEPEHUs 0€3 JONOIHUTENbHBIX 1eHCTBUN

b. CHrkeHue BpeMeHHU OTKIIMKA TeYeHCKaTessl BO BCEX pexuMax

B. Poct oHOBOrO curHana, HeCTaOMIBHOCTh TIOKAa3aHUM U JIOKHbBIE PE3YyJIbTAThI

I'. ABTOMaTnueckoe yMEHbIICHHE peallbHOM Teun

IIpaBuabHbli oTBeT: B. PocT GoHOBOrO cUrHana, HeCTa0WJIBHOCTD NOKA3aHUH M JI0JKHBIE
pe3yJbTaThl

20. Kakoii MeTOx KOHTPOJISI TePMETHYHOCTH HauboJ1ee nenecoodpaseH 1t HHTerpajabHOM
OLIeHKH 0YeHb MAJIbIX yTeUeK NMPHU BbICOKHX TPeOOBAHUAX K YYBCTBUTEIbHOCTH?

A. lllymoBoit meTon 6€3 BakyyMma

b. MeToz BakyyMHO# KaMEpbI C MacC-CIIEKTPOMETPUUECKUM TEUEUCKATETIEM

B. BusyanbHbIil 0CMOTp MOBEPXHOCTH

I'. KoHTpob 110 3ByKy YTEUKH

IIpaBuabHbIi oTBeT: B. MeTOoA BaKyyMHOMH KamMepbl ¢ MaCC-CIIEKTPOMETPHYECKUM
TedyencKaresieM

21. B yem 0CHOBHOE OTJIMYME LIYIIOBOI0 METOAA OT MeTOa BAKYYMHOI Kamepbl?

A. lllynoBo# MeTOA BCErAa YyBCTBUTEIbHEE HHTETPAIILHOTO



b. lllynoBo# MeTo npeiHa3HaueH NPeXK/Ie BCEro JJIsl JOKaInu3alMi MECTa T€UH, a Kamepa — IS
MHTETPAIIbHOTO KOHTPOJIS

B. Mexay MeTo1aMu HET PUHIMITUATILHON Pa3HUIIbI

I'. lynoBoii MeTo HEe TpeOyeT ydacTus omnepaTopa

[pasuiabHblii oTBeT: b. LI{ynoBoii MeToa npeaHasHavYeH NMpexae BCero AJs JOKAJIU3auuu
MecTa Te4H, a KaMepa — /ISl HHTerpajbHOr0 KOHTPOJIS

22. Kakoii ¢pakTop B HAau0O0JIbIIEl CTeNeHN CHUKAET JOCTOBEPHOCTH MOUCKA Te4Hd METO0M
0o0ayBa reqiuem?

A. TlpumeHeHre MeTaIn4ecKo MOBEPXHOCTH

b. N30bITOuHOE ¥ OECKOHTPOJIBHOE 3aII0JTHEHUE 30HKI rejiueM ¢ GopMUpoBaHueM o01Iero GoHa
B. Ucnonp30Banue 3TaIOHHOM T€UH TIepe1 paboToi

I'. CraOunbHas TeMIieparypa u3aeinus

IpaBuiabHblil oTBeT: b. U30b1TOYHOE U 0€CKOHTPOJIbHOE 3aTI0JIHEHHE 30HbI TeJINEeM ¢
¢popmupoBanuem o611ero pona

23. Kakoe ycioBue siBJsieTcsi 0013aTeJIbHBIM NPH KAJIMOPOBKE T€YEHCKATEJIS M0 3TATOHHOMI
Teyu?

A. TlomHOE OTCYTCTBUE pErrCcTpaIii MapaMeTpoB KaTuOpPOBKU

b. [TonkmtoueHue 3TaJOHHOM T€UH B pexXUMe, OJIM3KOM K pealbHbIM YCIOBHSIM KOHTPOJIS, C
bukcanyei mokazaHuil U ycIoBUil cpebl

B. IlpoBenenre kaluOpOBKU TOJIHKO MOCIE OKOHYAHMS BCEX MCTIBITAHUM

I'. BeimonHenune kauOpOBKH TOJIBKO BU3YaJbHO IO HIKaje npudopa

IIpaBuabHblii oTBeT: b. [loaKk/II0ueHne ITAJIOHHON TeUH B pexuMe, OJIU3KOM K peaibHbIM
YCJIOBHAIM KOHTPOJISA, ¢ PUKCANMEH MOKA3aHNH U YCJIOBH Cpelbl

24. YTo cjieqyeT CYUTATH NPU3HAKOM HECTAOMIbHOCTH ITAJIOHHOM Teun?

A. IloBTOpsiemMblil CUTHAT IPU OJUHAKOBBIX YCIOBUSAX

b. 3MeHeHue 3aperucTpupoBaHHOIO CUTHAJIA 0€3 U3MEHEHHUS CXEMBbI, IaBJICHUS U TEMIIEPaTypbl
B. Hannuue nacrnopra Ha Te4b

I'. Ucnonp3oBanye OJHOU U TOH K€ COEIUHUTEILHON JIMHUU

IIpaBuabHbi oTBeT: b. U3MeHeHHe 3aperncTPMPOBAHHOI0 CUTHAJIA 0e3 M3MEHEHHS CXEeMBI,
JAaBJICHUS] H TeMIIepaTypbl

25. Kakoii (akTOp 4acTO BBI3BIBACT JIOKHBIN CHTHAJI IPH MACC-CMIEKTPOMETPHYECKOM
Te4eHCKAHUH NOcJIe BCKPBITHS U3/1eJIMs HJIH OCHACTKH?

A. Hanuuue cyxoro 4ucToro a3ora

b. CopOupoBaHHbIil paHee renuii, KOTOPBINA 3aTeM MEAJIEHHO JeCOpOUpyeTcs U3 MOBEPXHOCTEN U
IIOJIOCTEN

B. Masbiit nnametp coeAMHEHUS

I'. Hannume meTanmnyeckoro Kopiyca

IIpaBuabHblii oTBeT: b. CopOupoBaHHbBIIl paHee rejiMii, KOTOPbI 3aTeM Me/lJIEHHO
AecopOMpyeTcs U3 MOBEPXHOCTEN U MOJI0CTeH

26. B yem cocTOMT OCHOBHOE OTPAHMYECHHE MAHOMETPHYECKOI0 METO/Aa KOHTPOJIS
repMeTH4YHOCTH?

A. OH TpeOyeT TOJIBKO Teusi BRICOKOW YNCTOTHI

b. Ero uyBCTBUTENBHOCTH OrpaHUYeHa 00bEMOM, TEMIIEPATYPHOI CTAOMIBHOCTHIO U TOYHOCTHIO
MU3MEPEHHUS 1aBJICHUS

B. OH npuMeHNM TOJIBKO B CBEPXBBICOKOM BAKYyyMe€

I'. On He TpebyeT repMeTuyHOro 0ObeMa

IIpaBuabHbIi 0TBeT: B. Ero 4yBcTBUTEJIBHOCTH OrpaHHYEHA 00bEMOM, TEMIIEPATYPHOI
CcTA0MJIBHOCTBHIO M TOYHOCTHI0 M3MEPEHU JaBJICHUA

27. Kakoiif Ha0op MCXOAHBIX JAHHBIX IPMHIMNHNAJIBLHO HEO0X0 MM /15l PACUeTHON OLEeHKHU
MAaJIOH YTeYKH B 3aMKHYTOM 00beMe 10 M3MEHEHHUIO 1aBJICHUsA?

A. Tonbko TeMrepaTypa OKpy>Karolero Bo3ayxa



b. O6beM, nuHTEpBa BpeMeH! HaOII0IeH!s, U3MEHEHHE JaBJICHUS U CBEACHUS O TEMIIEpaTypHOM
pexume

B. Tonbko Macca uznenus

I'. Tonbko Mapka IPUMEHEHHOTO HACcOCa

IpaBuiabHblii oTBeT: b. O0beM, HHTEPBAJ BpeMeHU HA0I0/1eHN s, ©3BMEHEeHUe 1aBJIeHUs] U
CBe/IeHHs 0 TeMIIEPATYPHOM PeKHUMe

28. /loist yero npuMeHsieTCs TEPMOBAKYYMHBIH C1I0CO0 KOHTPOJIA TepMEeTHYHOCTH ?

A. TonpKo 1151 YCKOPEHHOTO OXJIKICHHS 00BbEKTa

b. Jlns BisiBieHUs qeEKTOB, MPOSBISIONIMXCS WIK YCUIIUBAIOLIUXCS IPH HArPeBe U JeTa3aluu
U3JIEHs

B. Tonbko a1t U3BMEpEeHUsI MEXaHUYECKON MTPOYHOCTH

I'. 1715t 3amMeHbl KaauOpOBKH TEUEUCKATEIS

[paBuiabHblii oTBeT: b. /i1 BhIsiBIeHUA 1e()eKTOB, NPOSABJIAIOIIMXCH HIH yCHINBAIOIIUXCS
NMPHU HarpeBe U jJera3auuu u3aejams

29. Kakoe TpeOGoBaHMe ABJIsIETCH KJIHOYEBbIM IIPH JI0NYCKe 00bEKTAa K HCIIBITAHUAM HA
repMeTU4YHOCTh?

A. Hanuume mo6oro pabodero ueprexa 0e3 MpOBEpKH aKTyaTIbHOCTH

b. [ToaTBep:kieHnE COOTBETCTBUSA KOH(PUTYPAIIUU U3JIETHUsI, COCTOSIHUS YIIJIOTHEHHH,
KOMIUIEKTHOCTH M YCJIIOBUN MOJTOTOBKU TPEOOBAHUIM JIOKYMEHTALIUN

B. Tonpko Hannuue MapKUpPOBKHU Ha KOPITyCce

I'. Tonpko (aKT BHIMOIHEHUS IPEABIAYIIETO UCTIBITAHUS

IIpaBuabHbIi oTBeT: b. [loaTBepKIeHHE COOTBETCTBUA KOH(PUIYPALMU U3/1eIHs,
COCTOSIHMSl YIVIOTHEHU, KOMIIJIEKTHOCTH M YCJIOBHH NMOATOTOBKH TPeOOBAHUAM
AOKYMEHTAIlUN

30. Kakoii moaxo/ siBjisieTcsi TEXHHYECKU NMPABUJIbLHBIM NPH BHIOOPE METO/1Aa TEYEUCKAHUS U
THIIA TeYeucKaTe/Is 10/ KOHKpeTHoe u3enue?

A. BeibupaTh Bcerja caMblii UyBCTBUTENBHBIN MPUOOpP 0e3 yueTa KOHCTPYKIIUU 00BEKTa U
MIPOU3BOUTEITHHOCTH

b. Beibupats MeToa u mpubop 1Mo COBOKYMHOCTH TPEOOBAHUN K YYBCTBUTEIHLHOCTH, JTIOKATH3AIUH,
BPEMEHH LIMKJIa, KOHCTPYKIMH U3/1€Hs1, 0€30aCHOCTH M YCIOBUSAM IKCILTyaTaluu

B. Bei6bupaTh TOIBKO 110 HAMMEHBIIIEH CTOUMOCTH 000PYAOBaHUS

I'. ITpuMEHATh OAMH M TOT K€ METOJ JIJIsI BCEX U3/IENA HE3aBUCUMO OT UX THUIIA

IIpaBuabHbli oTBeT: B. BoIOMpaTh MeToA M NPHOOP 1O COBOKYIHOCTH TPeOOBAHMI K
YYBCTBUTEJIbHOCTH, JIOKAJTU3AIMN, BpeMEHH HMKJIA, KOHCTPYKUMHU U3/1e/usl, 0e30MaCHOCTH U
YCJIOBHSAM IKCILIYATALMH

31. Kak n3meHsieTcsl 3aBUCUMOCTH CKOPOCTH OTKAYKHU OT AaBJIeHNs] IPU Nnepexoje u3
BSI3KOCTHOI'O PeKHMA B MOJIEKYJISIPHBIIH pe:kum?

A. CKOpOoCTh OTKaYKH PE3KO BO3PACTACT C YMEHBIIIEHUEM JIaBJICHUS

b. CxopocTh OTKaUKH CTAHOBUTCSI HE3aBUCUMOM OT JIABJICHUS U ONIPEEIISIETCS] TeOMETPUEN TpakTa
B. CkopocTh OTKaYKH MOJTHOCTHIO TPEKPAIAETCS

I'. CkopocTh OTKaYKH 3aBUCUT TOJIBKO OT TEMIIEPATYPhI

IpaBuiabHblil 0TBeT: b. CKOPOCTH 0TKAYKH CTAHOBUTCH HE3aBUCMMOM OT JaBJICHUS U
onpejesieTcs reoMeTpuei TpakTa

32. Ilouemy noka3zanus Bakyymmerpa Ilnpanu Heo0X0QMMO KOPPEKTHPOBATH IIPH CMEHe
padouero raza?

A. [ToToMy 4TO MEHSIETCS JIEKTPUUECKOE CONTPOTUBIICHHE MPOBOOB

b. [Toromy 4TO TEMJIONPOBOAHOCTH Ta3a 3aBUCUT OT €T0 MPUPOABI

B. [ToToMy uTO MeHsIeTCS 00BEM CHCTEMBI

I'. I[ToToMy 4TO MEHSIETCS JaBJICHUE HACBIIIIEHHOTO Mapa macia

IIpaBuabHbli oTBeT: b. IloTOMY 4TO TENJIONPOBOJHOCTH ra3a 3aBUCUT OT €ro NPUPOAbI



33. B kakoM cjiy4yae MOHM3AIMOHHBIA BAKYYMMETP MOKeT 1aBaTh HEKOPPEKTHbIE
NMOKa3aHusA?

A. Ilpu BBICOKOM JaBJIGHUU BbIIlIe 0071aCTU €ro NPUMEHEHUs

b. Ilpu oTCYyTCTBUU 3IEKTPONUTAHUSA

B. Ilpu HU3KOM Temneparype Kopiryca

I'. ITpy HanMMYMK METAIUIMYECKUX COCIMHEHUI

IpaBuiabHblil oTBeT: A. [Ipy BHICOKOM JaBJIeHNH BbIlIe 00JIACTH €r0 NPUMeHEeHUs
34. Kakoii (pakTOop sIBJIsIETCH OCHOBHBIM HCTOYHMKOM CHCTEMATHYECKOM MOTPeIIHOCTH
€MKOCTHOI'0 BAKyymmeTpa?

A. I'a30BbIi1 cocTaB

b. TemniepaTypHbIii Apetid) UyBCTBUTEIBHOTO JIEMEHTA

B. Ckopoctb oTKauku

I'. IIBet kopmyca

IIpaBuabHbIi oTBeT: b. TemnepaTypHblii Apei() YyBCTBUTEJIBLHOI0 3JIEMEHTA

35. Kak Bi1usieT yCTAaHOBKAa BAKYyMMeTpPa BOJIM3H HACOCA HA JOCTOBEPHOCTh U3MepPeHuil?
A. YyumaeT TOYHOCTb

b. MoeT npuBOANTD K 3aHIKEHUIO JABICHUS OTHOCUTENIBHO 00beMa

B. He Bnusier

I'. IToBpIIa€T 4YBCTBUTEINBHOCTD

IIpaBuabHblii oTBeT: b. MoXkeT NpUBOAMTH K 3aHMKEHHIO 1aBJIEHHS OTHOCHTEJILHO 00beMa
36. UTo mpouCXOaUT ¢ MPOBOAMMOCTHIO IIPH Mepexo/ie 0T KPYIJIoro KaHaja K mejaeBomMy ¢
TeM ke cedeHuem?

A. IIpoBOIMMOCTb yBEITUYNBAETCS

b. [IpoBOAMMOCTD yMEHBIIAETCS

B. IIpoBoauMOCTE HE MEHAETCS

I'. IIpoBOAMMOCTB 3aBUCHT TOJIBKO OT TEMIIEPATYPHI

IIpaBuiabHbli oTBeT: b. IIpoBoaAMMOCTE yMeEHBbIIACTCSH

37. Kakoii napameTrp Hau0oJ1ee CHIIbHO BJIUsIET HA IPOBOMMOCTH B MOJIEKYJ/JISIPHOM
pexume?

A. laBnenue

b. lnuHa u nnametp ka”ana

B. Temneparypa okpy:karomei cpebl

I'. Tun Hacoca

[pasuiabHblii oTBeT: b. liinna u xuamerp kaHaaa

38. Kakoii npouecc 1OMMHHUPYeT NPH AJUTEIbHOM BAKYYMHUPOBAHUH TINATEJIHHO
OYHILEHHOT0 MeTAIJINYeCKOro odbema?

A. YTeuka

b. Tlepmeanus

B. [lecopOuiust OCTaTOYHBIX Ta30B

I'. KonBekuus

IIpaBuabHbIi oTBeT: B. JlecopOuus ocTaTOYHBIX ra3oB

39. IToyeMy nporpeB cMCTEMbI YCKOPsieT JOCTHKEHHEe HU3KOT0 JaBJieHus?

A. YBenrnuuBaer naBieHNAE

b. Yckopsier necopOiiuio ra3oB ¢ MOBEPXHOCTH

B. Ymensbmiaer o0bem

I'. IToBpIIaeT BA3KOCTH ra3a

IIpaBuabHbIi oTBeT: B. YcKkopsieT necopOumio razos ¢ NOBepXHOCTH

40. Kakoii npu3HaK yKa3bIBaeT Ha 3arpsi3HeHHe Macja B INIACTHHYATO-POTOPHOM Hacoce?
A. TloBbllIeHHE TPO3PAYHOCTH Macia

b. PocT KOHEYHOr O JaBJIEHNs U U3MEHEHUE 1BETa Macia

B. CHmxeHue teMneparypel Kopiyca



I'. YMeHblieHue myma

IIpaBuabHbli 0TBeT: Bb. PocT KOHEYHOro AaBjIeHUs] M M3MEHEHHe [BeTa MacJja
41. Kak BausieT padoTa ¢ KOHIeHCHPYeMbIMHU NapaMu 0e3 razodaJjiacta Ha Hacoc?
A. Yiydmaer xapakTepuCTHUKU

b. [IpuBOaUT K 3arpsA3HEHUIO Macjaa U pOCTY JIaBJICHUS

B. He Bnusier

I'. [ToBbIIa€T CKOPOCTH OTKAYKH

IIpaBuabHblii oTBeT: b. IIpuBOAMT K 3arpsi3HEHNIO MacJia U POCTY AaBJIeHHSA
42. Kakoii mnapaMeTp siBJIsIeTCS KJIKYEeBbIM NIPU BbIOOpEe MeMOPaHHOI0 Hacoca?
A. IIBer MmeMOpaHsbI

b. Xumudeckas CTOMKOCTh MEMOPAHBI K Ta3y

B. lnuna kaGens

I'. Macca kopryca

I[IpaBuabHblii oTBeT: b. XuMHnueckas cToiikocTh MeMOPaHbI K rady

43. Iloyemy cnmpaJibHbIE HACOCHI YYBCTBUTEIbHBI K TBEPAbIM YacTUIaAM?

A. 13-3a BbICOKOH TemMIepaTypsl

b. U3-3a ManbIx 3a30p0B MEXAY CIUPAIIMU

B. M3-3a BBICOKOTO JaBiIeHUs

I'. 3-3a Hanuuus macia

IIpaBuabHbIi oTBeT: b. M3-32 Ma/IbIX 3230pOB MEKAY CIUPAIAMU

44. Kakoii (pakTop OrpaHHYHBaeT MAKCHUMAJIBHYI0 CKOPOCTh TYPOOMOJIEKYJISIPHOT0 Hacoca?
A. JlaBneHue OKpy>Karolen cpeabl

b. Mexanuyeckas Npo4HOCTb pOTOpa

B. LIger kopmyca

I'. Tun xabens

[pasuiabHbliil oTBeT: b. Mexann4yeckasi IpO4YHOCTH POTOPa

45. Kak BausieT pocT BXOJHOI0 JaBJICHUS] HA TYPOOMOJICKYJIAPHBIH Hacoc?

A. YBennuuBaeT 3pPeKTUBHOCTD

b. YBenuuuBaeT Harpy3Kky Ha poTop U CHUXaeT 3(pPeKTUBHOCTD

B. He Bnusier

I'. YMeHnsb11aeT teMieparypy

IIpaBuabHbIH 0TBeT: b. YBeanunBaer Harpy3Ky Ha poTop u cHUKaeT 3¢ PeKTUBHOCTD
46. Kaky1o (yHKIHIO BBIIOJIHSET APOCCEJIMPOBAHNE B BAKYYMHOM cucreme?

A. YBenuueHue gaBiaeHUS

b. PerynupoBaHue noToKa 1 3allMTa 4YyBCTBUTENbHBIX TPUOOPOB

B. Oxnaxnenue rasa

I'. U3mepenue nasineHus

IIpaBuabHblii oTBeT: b. PeryinpoBanne noToka u 3aliuTa YyBCTBUTEIbHBIX NIPUOOPOB
47. Kakoii 3JIeMeHT 3aliuIiaeT CHCTeMy 0T 00paTHOIO nepeHoca MmacJja?

A. ManomeTtp

b. OOpatHblii KIamnaH U JOBYIIKa

B. Kabenp nuranus

I'. ®unbTp rpy06oit ounCcTKH

IIpaBuabHbli oTBeT: B. O0OpaTHBINA KIanaH U JOBYIIKA

48. Iloyemy HaJIMYMe BJIATH HA IOBEPXHOCTH NPUBOAUT K JIOKHBIM CUTHAJIaAM?
A. Bnara yBennumuBaeT Maccy U3Aenus

b. Biara agcopbupyet u gecopoupyer renui

B. Biiara cHmkaeT naBieHue

I'. Bnara oxnaxnaer cucremy

IIpaBuabHbli oTBeT: B. Biiara axcopoupyer u gecopoupyer rejui

49. Kakoii meTo moAroToBKu Haubo1ee 3¢gekTuBeH 115 yAaJleHUsl pACTBOPEHHBIX ra3oB?



A. TlponyBka BO31yXoM

b. BakyymHblii Iporpes

B. Oxmaxnenue

I'. YBennuenue naBineHus

IpaBuiabHblii oTBeT: b. BakyymHblii nmporpes

50. Kakoii MeT0/x KOHTPOJISI FTePMETHYHOCTH NPUMEHSeTCsl Il U3eJIMi CJ10KHOI (popMBI ¢
He00X0IUMOCTHI0 JIOKAJIU3aunu aedexra?

A. Kamepa

b. lllynoBoi MmeTon

B. ManomMmerpuueckuii

I'. BuzyanbHblit

IIpaBuabHblii oTBeT: b. lllynosoii meron

51. Iloyemy npu 00yBe BasKHO NMOJABATDH IeJIMH JJOKAJIbHO?

A. J1y1st 5)KOHOMHH Ta3a

b. Jnst uckinroueHus pocta pOHOBOIO CUTHaIa

B. ns oxnaxaeHus

I'. JIia moBeIlLIEHUS JABICHUS

HpasuiabHblii oTBeT: b. i1 uckiawvyenus pocra GoHOBOro CMrHaiaa

52. Kak BiusieT napa3uTHbIii 00beM Ha TeyencKanme?

A. Yiydmaer yyBCTBUTEIbHOCTD

b. YBenuuuBaeT BpeMsl OTKIMKA U CHUYKAET TOYHOCTD JIOKAIU3ALUH

B. He Busier

I'. YMmennniaeT nasieHue

IIpaBuabHbIH 0TBeT: b. YBeJAnUnBaeT BpeMs OTKJIMKA H CHHKAeT TOYHOCTh JIOKAJIU3alu1
53. Kakoii napaMeTp KpUTHYEH NPH KAJIUOPOBKe Teuenckares?

A. LIBer npubopa

b. CTtaOunbHOCTb ATaJOHHON TeUn

B. Macca cucremsl

I'. InuHa nuranra

IIpaBuabHblii oTBeT: B. CTa0MIBHOCTH 3TAJTOHHON Te4n

54. Yto siB1sieTCS NPU3HAKOM HEKOPPEKTHOH KaJanOpoBKu?

A. IloBTOpsiemblii CUTHAJ

b. Pa36poc noka3aHuii npu OJJMHAKOBBIX YCIOBUSIX

B. CraOunbublit poH

I'. Huskas remneparypa

IIpaBuabHblii oTBeT: B. Pa30poc nokasaHuii npu 01MHAKOBBIX YCJI0BUIX
55. Kaxkoii ¢akTOp OrpaHn4MBaeT YyBCTBHTEJIBHOCTH MAHOMETPHYECKOI0 MeToAa?
A. Temmiepatypa

b. TounocTh U3MepeHUs IaBJICHUS U CTAOUIBHOCTD YCIOBUI

B. IIBer raza

I'. lnuna tpy0

IIpaBuabHbIi oTBeT: B. TOYHOCTH M3MEpEeHUs 1aBJICHUS U CTA0MJIBHOCTh YCJI0BHH
56. Ilouemy pacueTHbIil MeTOX TpedyeT cTAONIBLHOM TeMnepaTypbl?

A. JInst ymobGcTBa

b. [Toromy 4TO 1aBiIeHHE 3aBUCUT OT TEMIIEPATYPHI

B. IToromy uTo U3MeHsieTcss 00beM

I'. [Toromy 4TO MEHsETCS Macca

IIpaBuabHbli oTBeT: b. IloTOMy 4TO J1aB/IeHHE 3aBUCUT OT TeMIIepPaTypbl
57. Kakoii 3¢peKT ucnojib3yercs B TePMOBAKYYMHOM MeToae?

A. Cxartue rasa

b. Ycunenue yreuek npu Harpese



B. Oxmaxnenue

I'. Monuzarus

IpaBuibHblil oTBeT: b. ¥YcuileHue yreuek npu Harpese

58. Kakoe npenMy1iecTB0 HMEIOT COBPEMEHHbIE TeYeHCKaTeIH C aBTOMATH3aluei?
A. YBenuueHue Macchl

b. Camxenue BIUsSHUS oniepaTtopa

B. YMeHr1ienue naBieHus

I'. YBennuenue temmepaTypbl

IpaBuiabHblil oTBeT: b. CHMKEHUe BJIMSIHUSA ollepaTopa

59. Kakoe TpeGoBaHre KPUTHYHO JJIsl B3PbIBO3ALHUIIEHHOT0 000PY/10BaHHA?

A. Beicokas Temmieparypa

b. Uckpobe3onacHocTh

B. bonpmias macca

I'. Huskoe naBienue

I[paBuiabhblii oTBeT: b. Uckpode3onacHocTh

60. Kaxoii ocHOBHOIi KpuTepuii BLIOOPAa MeTO/a TeYeMCKAHUS /1JIsl CEePUITHOTO
npou3BoacTBa?

A. llset uzpenus

b. basianc 4yBCTBUTEIBLHOCTH U POU3BOIUTEIBLHOCTH

B. Macca n3nenus

I'. lnuna Tpy6omnpoBoaa

IIpaBuabHbli oTBeT: b. Basanc 4yBCTBUTEIbHOCTH M TPOU3BOANTEIbHOCTH

61. Kak u3meHsieTcsi BKJIa/l CTOJIKHOBEHMA MOJIEKYJI I'a3a Mexxay co00H npH nmepexoje ot
Cpe/IHero BAKyyMa K BbICOKOMY BaKyymy?

A. Pe3ko Bo3pacraer

b. [IpakTruecku ncyes3aeT, ycTymas CTOJIKHOBEHUSIM CO CTEHKaMU

B. Ocraercs Hen3MEeHHbBIM

I'. 3aBUCHUT TOJIBKO OT TeMIEPATYPhI

IIpaBuabHbli oTBeT: b. IIpakTHYeckn ucyesaer, ycrynas CTOJIKHOBEHUSAM CO CTEHKAMU
62. IloueMy npu u3MepeHNHU JaBJICHUS B IMANa30He CPeIHero BaKyyMa NnpeAnoYTHTeJIbHO
HCIO0JIB30BATh KOMOMHUPOBAHHBIC BAKYYMMETPBI?

A. JIns yMeHbIIEHUS! Macchl 000py10BaHUS

b. Jlns nepekphITHsl 1Mana3oHOB U MOBBILIEHHS TOCTOBEPHOCTH NOKa3aHUI

B. /Ins nOBBIIEHHS TEMIIEPATYPBI CUCTEMBI

I'. Jlia cCHUKEHUsI CTOMMOCTH

IIpaBuabHblii oTBeT: b. JI11 nepekpbITHS 1MANIa30HOB U MOBbILIEHNUS 10CTOBEPHOCTH
MOKa3aHui

63. Kaxkoii ¢pakTop BbI3bIBaeT HAaM0O0JIbIIYIO IOTPEIIHOCTh Y HOHM3ALMOHHBIX
BAKyyMMeTPOB NpH padoTe ¢ pa3Iu4HbIMH ra3amu?

A. IlBer raza

b. Paznu4Has BEpOSITHOCTh MOHU3ALIUN MOJIEKYJI

B. JlaBneHue okpykaruiei cpeasl

I'. JnuHa xabest

IIpaBuiabHbIi oTBeT: b. PasjimyHas BepoATHOCTL HOHU3ALUH MOJIEKYJI

64. IloueMy eMKOCTHBINi BAKYyMMeTP NPUMeHsieTcsl KaK ONOPHbIi npuéop npu
Kajau0poBke?

A. 3-3a BBICOKOW CKOPOCTH

b. 13-3a npsimoro u3mepeHus JaBieHus 0e3 3aBUCUMOCTH OT rasza

B. U3-3a mpoCTOTHI KOHCTPYKIIUH

I'. 3-3a HU3KOM CTOMMOCTH

IIpaBuabHbli oTBeT: b. U3-32 npsiMoro uamMepeHusi 1aBJjieHus 0e3 3aBHCHUMOCTH OT rasa



65. Kak BiiusieT JIOKAJbHbIH HATPEB BAKYYMMeTPA HA ero NnoKa3aHus?

A. He Biusier

b. Be3biBaet apeii¢ nokazaHuil U3-3a U3MEHEHHsI XapaKTEPUCTUK YyBCTBUTEIILHOTO JIEMEHTA
B. Ynyumaer To4HOCTH

I'. YMeHbIaeT gasieHue

IIpaBuabHbIi 0TBeT: b. BhI3bIBaeT Apei() nNokasaHUi U3-32 U3MEHEHUS XaPAKTEPUCTHK
YyBCTBHUTEJIbHOIO 3JIEMEHTA

66. Kak n3mMeHsieTcs1 JKBHBAJICHTHASI CKOPOCTh OTKAYKH NPH HAJTUYMHU HECKOJBKHX
NOCJICI0BATEIBHO COCJUHEHHBIX YYACTKOB ¢ Pa3HOM NPOBOAMMOCTBLIO?

A. Onpenensercs HaudobIIEH IPOBOAUMOCTBIO

b. Onpenensiercs cymMMoil TpoOBOAMMOCTEN

B. OrpannumnBaercs HauMEHbIIEH MPOBOANMOCTHIO

I'. He 3aBucut oT NpoBOAMMOCTH

IIpaBuabHbIi oTBeT: B. OrpannynBaercss HAaMMeHbLIeH POBOAUMOCTBIO

67. IloueMy yBeJIMYeHHE JVIMHBI BAKYYMHOH JTHHUH 0COOCHHO KPUTHYHO B MOJICKY/JISIPHOM
pexume?

A. YBenIU4YuBaeT 1aBiIcHUE

b. Pe3ko cHmkaeT npoBOJUMOCTh

B. YBennuuBaer teMieparypy

I'. YMmensbiiaer o0bem

IpaBuiabHblii oTBeT: b. Pe3ko cHukaeT NpoBOAMMOCTD

68. Kakoii npouecc cTAaHOBUTCS ONIpe/ie/ISIOIINM IPU JOCTHKEHHH CBEPXBBICOKOI0
Bakyyma?

A. BHenHue yTeuku

b. lecopOuust u nuddy3ust ra3oB U3 maTepuana

B. TypOyneHTHOCTh

I'. KonBekuus

IIpaBuabHblii oTBeT: b. lecopouus u nuddy3us razoB u3 marepuana

69. Kak BausieT HCIIO/Ib30BaHNE MATEPHAJIOB € BBICOKOH ra3onpoOHHUIIAeMOCTHIO HA
BaKyyMHYI0 cuctemy?

A. He Bnusier

b. YBenmnuuBaer nepMeaoOHHYIO COCTAaBIISIONLYIO Fa30BOM HArpy3Ku

B. YMeHbI1aeT nasnenue

I'. IToBbIIa€T TOYHOCTH U3MEPEHUN

IIpaBuiabHbIH 0TBeT: b. YBen4nBaeT nepMealHOHHYIO COCTABJIAIONIYIO I'A30BOM HATPY3KH
70. Kakoii npu3HaK yKa3biBaeT Ha HAJIM4YHE MUKPOIOACOCA BO3/AyXa B cucreme?

A. CtaOunbHoe JaBlieHUe

b. MeyieHHbli poCT aBJICHHUs IIPU OTKJIOYEHUH HAcOca

B. CamxeHune TemnepaTypsl

I'. YBennueHnne CKOpOCTH OTKAYKH

IIpaBuiabHbIi oTBeT: b. MeauieHHBIN POCT 1aBJIeHUs IPH OTKJIIOYEHUH HAcoca

71. Kak BiusieT HeAOCTATOYHbIH YPOBEHb MACJ/Ia B IJIACTHHYATO-POTOPHOM Hacoce?
A. TloBbllIaeT repMeTHYHOCTh

b. ITpuBOIUT K YXYIIIEHUIO YIUIOTHEHUS U POCTY JIaBICHUS

B. He Bimser

I'. ¥BennuuBaer ckopocThb

IIpaBuabHbli oTBeT: b. IIpMBOAMT K YXyALIEHHIO YINIOTHEHUS U POCTY JAaBJICHHUS
72. IloueMy HE0OOXOAUMO PeryJsipHO KOHTPOJIHPOBATH COCTOSIHME Macaa?

A. Jlns acreTnkn

b. Jlnst obecnieuenust crabUIbHBIX BAKyyMHBIX XapaKTEPUCTHK

B. /Ins ymeHbIIeHNS Beca



I'. JIna cHMKeHus TeMIiepaTyphbl MOMEICHUS

IIpaBuabHblii oTBeT: b. 7151 06ecneyeHusi cTa0MIbHBIX BAKYYMHBIX XapPaKTePUCTUK
73. Kakoii mnapaMeTp sIBJIsSIeTCS ONPeae/sIiONIMM MPU BbIOOpe CIMPAJIBLHOI0 HAcOca LISt
YHMCTBIX NMpo1eccoB?

A. Iler kopmyca

b. YpoBeHb 0CTaTOYHOIO IABJICHHS U OTCYTCTBUE Macia

B. Macca

I'. Inuna xabenst

IpaBuibHblil 0TBeT: b. YpoBeHb 0CTATOYHOI0 JaBJIEHUSI M OTCYTCTBHE MACJIa
74. Kak Bausier BUOpauus Ha padoTy TypOOMOJIEKYJISIPHOTO Hacoca?

A. Yayumaet paboTy

b. Moer npuBecTH K IMOBPEKICHUIO POTOPA

B. He Biuser

I'. YMmenb1Iaer naBinexHue

IpaBuiabHblil oTBeT: b. MokeT NpUBeCTH K MOBPEXKIAEHUIO POTOPA

75. Kakoii pe:kuM siBJIsieTcsi KpUTHYECKUM IS TYPOOMOJIeKY/JISIPHOTO Hacoca?
A. PaboTa npu HU3KOM JaBJICHUU

b. PaGoTa nipu BEICOKOM BXOJTHOM JIaBJICHHUH

B. Pabora npu Hu3KOM TemmepaType

I'. PaGora 6e3 Harpy3ku

IpaBuiabhblii oTBeT: b. PadoTa npu BbICOKOM BXOHOM JaBJIeHUH

76. Kaxky1o poJib MTpaeT MacJI0yJ10BUTeJIb B cucTemMe?

A. U3mepsieT naBieHue

b. IIpenorBpaiiaer BHIOPOC MACISTHOTO TyMaHa

B. YBenuuuaer ckopocTh

I'. IloBblIaeT TEMIIEPATYPY

IIpaBuabHbli oTBeT: b. IlpenorBpamaer BbIOPOC MACASHOrO0 TYMaHa

77. IloueMy He00OX0AUMO NPUMEHATH GUIBTPHI epe] YYBCTBUTEJIbHBIMHU 3JIeMEeHTAMH
CHCTEeMBbI?

A. JIns OBBIIIEHUSI TaBICHUS

b. Jlns 3a1UThI OT TBEPABIX YaCTHULL U 3arPsI3HEHUN

B. [nsa oxnaxaeHus

I'. Inst ymeHbleHus o0beMa

[pasuiabHblii oTBeT: b. /i1 3a1iUTHI OT TBEPABIX YACTHI] U 3arPsI3HEHU I

78. Kak BiusieT HaJIM4He OCTATOYHOIO reJIusl B IOMEIICHNH HA Pe3yJIbTAaThl H3MEPeHN i ?
A. He Bnusier

b. IloBeimaer (poH U CHUXKAET JOCTOBEPHOCTD

B. YMmensbaeT 4yBCTBUTEIBHOCTD

I'. Yckopsier usmepenue

IIpaBuabHbli oTBeT: b. [loBbIIaeT GoH U CHUIKAET 10CTOBEPHOCTH

79. IloueMy Ba’KHO KOHTPOJIMPOBATH TOUYKY POCHI Nepe] HCIIBITAHUAMH ?

A. JIns u3MepeHus TeMIiepaTypbl

b. /Ins oueHku cosnepKaHus BIIard B CUCTEME

B. [ln4a onpenenenns naBieHUs

I'. ;g KOHTpOJIst Macchl

IIpaBunbHbIi oTBeT: b. [l/1s1 OLEHKH cOAep:KaHUsA BJIATH B CHCTEMe

80. Kaxkoii meTox HanbGo/1ee YyBCTBUTEIeH K MUKpoTedam?

A. ManomeTpuueckuit

b. Macc-cnektpomMeTprudecKui

B. BusyanbHbIit

I'. Akyctuueckuii



IpaBuiabHblil oTBeT: b. Macc-cnekTpomerpuyeckuii

81. Kak BiusieT yBe/IH4eHHe PACCTOSTHUS MKy LIYIIOM M IOBEPXHOCTBIO HA pe3yJbTaT?
A. IloBbI1aeT 4yBCTBUTEIBHOCTD

b. CHMKaeT yyBCTBUTEIBHOCTD

B. He Biuser

I'. YBenuuuBaer naBieHue

[paBuiabHblil 0TBeT: b. CHM)KaeT YyBCTBUTEIBLHOCTH

82. Kaxoii ¢hakTop sIBJIsIeTCS] KII0YeBbIM NPH JIOKAJM3AUMN YTEYKH MeTOAOM 001yBa?
A. Macca n3nenus

b. JIokaibHOCTB MOJAYM TeNus

B. 1IBeT moBepxHOCTH

I'. Temnepatrypa Bo3iyxa

IpaBwiabHblii oTBeT: b. JIOKaJIbHOCTH MOJAYM TeJIUS

83. Kak BiusieT HaJiM4yue M0JIOCTeH B KOHCTPYKIMHU HA TeyeHCKaHue?

A. Yayumaer pe3yabTar

b. YBenuuuBaeT BpeMst OTKIIMKA U BbI3bIBAET 3aJI€PHKKY CUTHaIa

B. He Bnuser

I'. YMmenb1Iaer naBiaexHue

IIpaBuabHbIi 0TBeT: b. YBeanunBaeT BpeMsl OTKJINKA M BbI3bIBAET 3a1€PKKY CUTHAJIA
84. Kaxkoii napamerp Heo0X0auM0 (PMKCHPOBATH NP KAJINOPOBKe Tedeuckares?
A. IIBet nmpubopa

b. YcnoBus cpenbl M 3HaYEHUE CUTHAIIA

B. Maccy cucremsl

I'. Jnuny xabens

IpaBuiabHblil oTBeT: b. Ycii0Bus cpeabl M 3HAYEHHE CUTHAJIA

85. Kaxoii ¢hakTOp npuBoAUT K Apeiidy nokazanuii Teuenckaress?

A. Cra0unbHas TeMiepaTtypa

b. 3MeHeHue (oHOBOTO YPOBHSI U YCIIOBUM Cpebl

B. Hcnions30BaHue 3TaIOHHOM T€YU

I'. Yucras nOBEpXHOCTh

IIpaBuabHbli oTBeT: b. U3MeHenune (p)oHOBOro YpOBHA U YCJI0BHUI CpeAbI

86. Kakoii napameTp orpaHu4nBaeT TOYHOCTH MAHOMETPUYECKOI0 MeToAa?

A. Macca usnenus

b. TemmniepaTypHas cTaOUIBLHOCTH

B. IIBer raza

I'. Anuna Tpy6

IIpaBuabHbli oTBeT: B. TemnepaTrypHasi cTa0MIBHOCTD

87. IloueMy Ba:KHO YYHUTBHIBATH TeIJIOBOE pACIIMPeHHe PU PacYeTHOM MeToe?
A. OHO He BausieT

b. Ono Bnusger Ha 00LEM U JaBIIEHHE

B. OHo BiusieT TOIBKO Ha Maccy

I'. OHO BMIsIET HA IIBET

IIpaBuabHbIi oTBeT: b. OHO BiMsieT HA 00bEM U 1aBJICHHE

88. Kaxoii 3¢ ek ucnosib3yercss Npu TePMOBAKYYMHBIX HCIIBITAHUSX [JIS1 BbISIBJICHHUS
negexToB?

A. Cxarue raza

b. YBennuenue yTeuku npu HarpeBe

B. Oxnaxnenue

I'. Ucnnapenne meramna

IIpaBuiabHbIH 0TBeT: b. YBe/n4enue yreuku npu Harpese



89. Kakoe npeuMyniecTBO HMEOT ABTOMATH3HPOBAHHbIE TeYEHCKATEJH B CEPUITHOM
NPoU3BOJACTBE?

A. YBenuyeHue Macchl

b. IloBbl11IEHNE TOBTOPSAEMOCTH PE3YyJITATOB

B. Cumxenue nasieHus

I'. YMeHbIlIeHNE TeMIIepaTypbl

IpaBuiabHblii oTBeT: b. [loBBINIEHHE TOBTOPSAEMOCTH Pe3yJbTATOB

90. Kakoii 0CHOBHOIi IPUHIMII JIEKUT B OCHOBE BbIOOPA MeTO/1a TeYeHCKAHUSA 1JIfl CJI0:KHOTO0
usaeans?

A. MuHHMMallbHAsi CTOUMOCTh

b. CooTBeTcTBHE UyBCTBUTEIBHOCTH, KOHCTPYKLUHU U YCIOBUN KOHTPOJIA

B. MakcumainbHas macca

I'. MuanmasibHas ayiMHa Tpyo

IIpaBuabHblii oTBeT: b. CooTBeTCTBHE UYBCTBUTEILHOCTH, KOHCTPYKIHMH U YCJIOBHA
KOHTPOJIA

Cnucok aureparypbl

1. Pozanos JI. H. Bakyymuas mexnuka: yuebnoe nocooue. — M.:
Oueproaromusaar, 1980. — 320 c.

2. Uganos B. U., Kucenés A. B. Bakyymnaa mexuuxa: yuebrnoe nocooue. — CI10.:
Yuusepcurer U'TMO, 2019. — 156 c. — URL.:
https://books.ifmo.ru/file/pdf/1952.pdf (nara oopamenus: 10.12.2025).

3. Jlapun B. A., [IpuBanos H. I1. Bakyymuas mexnuxa 6 31eKmpoHHOl
npomvtuiienHocmu. — M.: Panno u cBa3p, 1986. — 248 c.

4. OxkyneB B. A. Ocnosbl saxyymuoii mexnuku. — M.: MammHocTtpoenue, 1973.
— 280 c.

5. Handbook of Vacuum Science and Technology / Ed. by Hoffman D. M., Singh
B., Thomas J. H. — San Diego: Academic Press, 1998. — 856 p. — URL.:
https://download.s21i.c099.net/12121230/0/0/ABUIABA9GAAQ3M-
OgQY09NXL4QU.pdf (date of access: 10.12.2025).

6. Edwards. Vacuum Guide — Understanding the Basics. — 2021. — 64 p. —
URL: https://www.masontechnology.ie/wp-content/uploads/2021/10/Edwards-
Vacuum-Guide-Understanding-the-basics-Mason-Technology.pdf (date of
access: 10.12.2025).

7. Pfeiffer Vacuum. Leak Detection Compendium. — Asslar, 2018. — 140 p. —
URL: https://www.pfeiffer-vacuum.com/media/documents/leak-detection-know-
how/leak-detection-compendium-pfeiffer-vacuum.pdf (date of access:
10.12.2025).

8. T'OCT P 50.05.01-2018. Vuuguyuposanuvie memoouxu. Konmponw
2epMeMmUYHOCMU 2A308bIMU U HCUOKOCHHLIMU Memooamu. — M.:
Cranmaptuadopm, 2019. — 28 c.

9. TOCT 28517-90. Kormponw nepaspywarowuti. Macc-cnekmpomempuiecKkuil
memoo meueuckanus. Oowue mpebosanus. — M.: 3a-Bo crangapros, 1991.
— 18 c.



https://books.ifmo.ru/file/pdf/1952.pdf?utm_source=chatgpt.com
https://www.masontechnology.ie/wp-content/uploads/2021/10/Edwards-Vacuum-Guide-Understanding-the-basics-Mason-Technology.pdf?utm_source=chatgpt.com
https://www.masontechnology.ie/wp-content/uploads/2021/10/Edwards-Vacuum-Guide-Understanding-the-basics-Mason-Technology.pdf?utm_source=chatgpt.com
https://www.pfeiffer-vacuum.com/media/documents/leak-detection-know-how/leak-detection-compendium-pfeiffer-vacuum.pdf?utm_source=chatgpt.com
https://www.pfeiffer-vacuum.com/media/documents/leak-detection-know-how/leak-detection-compendium-pfeiffer-vacuum.pdf?utm_source=chatgpt.com

10.I'OCT P 51780-2001. Koumponw nepazpywarowuii. Memoowl u cpeocmasa
ucnvslmanuil Ha eepmemuyHocmo. I[1opsaook u kpumepuu evibopa. — M.
I'occtanmapt Poccun, 2001. — 22 c.

11.T'OCT P 59286—-2020. Konmponws nepaspywarowuti. Teueuckanue. — M.:
Cranmaptuadopm, 2020. — 48 c.

12.TTHAD I'-7-019-89. IIpasuna u Hopmelr 6 amomHotl duepeemure. Konmpons
eepmemuunocmu. 1 azogvle u Huokocmmuvie Mmemoosl. — M.: DHEproaToMHu3aar,
1989. — 54 c.

13.BakyymHasi TEXHHKA, MaTepHalibl U TexHosnoruu: COOpHUK TPYIOB
koHpepenuuu BACTMT-2022. — CII6.: Bakyym-opr, 2022. — 412 ¢c. —
URL: https://vacuum.org.ru/download/proceedings/vactmt-2022_fulltext.pdf
(mara obpamenus: 10.12.2025).

14.Lowener. Training: Helium Leak Testing and Vacuum Technology. — 2019. —
32 p.— URL:
https://www.lowener.se/e/pdf_files/Training%20helium%?20leak%20testing%20
and%20vacuum%20technology.pdf (nata oopamenus: 10.12.2025).

JJIeKTPOHHbIE 00y4Yarole MaTepuaJibl

1. Vacuum Guide — Understanding the Basics (Edwards)
OO6mupHOE pyKOBOJACTBO 110 OCHOBAM BaKyyMHOM TEXHUKU: (PU3MKa BaKyyMma,
HaCOCbI, UBMCPCHUC NABJICHHA, OCHOBBI TCUCUCKAHHA.
Ccoinka: https://www.masontechnology.ie/wp-
content/uploads/2021/10/Edwards-Vacuum-Guide-Understanding-the-basics-
Mason-Technology.pdf

2. Handbook of Vacuum Science and Technology
CDYHI[aMeHTaJ'IBHaH KHUTAa 110 BaKyyMHOﬁ HAayYKC U TCXHOJIOTHUAM, BKIIIOYas
MCTO/JbI CO3JaHUs BAKyyMa, Ta30AMHAMUKY U USMCPUTCIIbHYIO TCXHUKY.
Cchuika:
https://download.s21i.c099.net/12121230/0/0/ABUIABA9GAAQ3M-
0OgQY09NXL4QU.pdf?f=Handbook+of+Vacuum+Science+and+Technology.
pdf

3. YueoHoe nocodue «Bakyymuas rexuuka» (JI. H. Po3anoB)
Krnaccruueckoe pyccKos3pI9HOE TTOCOOME TI0 BAKYYMHOW TEXHHUKE U
000pyI0BaHUIO.
Ccoinka: https://vtt.vacuum.ru/file/misc/vacuum_technique.pdf

4. YuedHoe nocodue «Bakyymuas rexunka» (Yausepcurer U'TMO)
CoBpeMeHHOE aKkaJeMHUYeCcKoe OCOOUE N0 BAKYYMHBIM CUCTEMaM,
HU3MEPEHUAM U 000PY/I0BAHMUIO.
Ccouika: https://books.ifmo.ru/file/pdf/1952.pdf

5. YueOHuk «BakyymHasi TeXHUKA JJI1 IPOU3BOCTBA MUKPO- 1
HAHOJ3JICKTPOHUKW»
[ToapoOHBbIi pa30op NMpUMeHEHUsI BAKYYMHBIX TEXHOJIOTHH, U3MEPEHUIN U



https://vacuum.org.ru/download/proceedings/vactmt-2022_fulltext.pdf?utm_source=chatgpt.com
https://www.lowener.se/e/pdf_files/Training%20helium%20leak%20testing%20and%20vacuum%20technology.pdf?utm_source=chatgpt.com
https://www.lowener.se/e/pdf_files/Training%20helium%20leak%20testing%20and%20vacuum%20technology.pdf?utm_source=chatgpt.com
https://www.masontechnology.ie/wp-content/uploads/2021/10/Edwards-Vacuum-Guide-Understanding-the-basics-Mason-Technology.pdf?utm_source=chatgpt.com
https://www.masontechnology.ie/wp-content/uploads/2021/10/Edwards-Vacuum-Guide-Understanding-the-basics-Mason-Technology.pdf?utm_source=chatgpt.com
https://www.masontechnology.ie/wp-content/uploads/2021/10/Edwards-Vacuum-Guide-Understanding-the-basics-Mason-Technology.pdf?utm_source=chatgpt.com
https://vtt.vacuum.ru/file/misc/vacuum_technique.pdf?utm_source=chatgpt.com
https://books.ifmo.ru/file/pdf/1952.pdf?utm_source=chatgpt.com

repMCTUYHOCTH B BHGKTpOHHOﬁ IMPOMBIINIJICHHOCTH.
Ccruika: https://elib.spbstu.ru/dl/2/i19-225.pdf

6. Pfeiffer Vacuum — Leak Detection Compendium
CI/ICTCM&TI/I‘IGCKOC PYKOBOIACTBO IIO MCTOdaM TCUCHCKAHUSI, KaJ'II/I6pOBKC,
BBIOOPY METOJMK U aHAJIU3y YyBCTBUTEIIBHOCTH.
Ccruika: https://www.pfeiffer-vacuum.com/media/documents/leak-detection-
know-how/leak-detection-compendium-pfeiffer-vacuum.pdf

7. Helium Leak Testing and Vacuum Technology — Training Material
AHII0A3BIYHBIN 00YYarOIIH Kype MO FeIMEBOMY TE€UEUCKAHUIO U
BaKyyMHBIM CHUCTCMAM.
Ccpuika:
https://www.lowener.se/e/pdf files/Training%20helium%20leak%20testing%
20and%20vacuum%?20technology.pdf

8. CoopHuk “BakyyMHasi TeXHMKA, MATePUAJIbI U TexHodorun” (Bakyym-
opr)
HaquBIe CTaTbHu U 0630pBI 10 COBpCMCHHBIM BAKYYMHBIM TCXHOJIOTUAM U
000py/TI0BaHUIO.
Ccruika: https://vacuum.org.ru/download/proceedings/vactmt-
2022 fulltext.pdf

BcenomoraresabHbie pecypesl
MeTtoauyeckue MaTepHuaJibl

. Meroanuecknue peKOMEHJAlUH 110 BBINOJIHEHUIO KOHTPOJS TEPMETUYHOCTH I10
I'OCT P 50.05.01-2018.

. Meronnueckue yKa3aHUs 1o IKCILTyaTaluu reJINEBBIX Mmacc-
cnexktpomeTpuueckux teuerckareneit (ZQJ, Pfeiffer, INFICON, Leaklab Lite).

. PyxoBoacTBa mo »skcmutyaranuu BakyyMHbiXx HacocoB (ULVAC, Edwards,
Pfeiffer): permamentsr oOcnmyxuBaHusi, TpeOOBaHHUS K MacjaM, KOHTPOJb
COCTOSIHHUS.

. Meroanueckue Marepuansl kapeapsl BakyyMmHol TeXHUKU CIIOIDTY «JIDTN»
110 OCHOBaM BaKyyMHOM (DU3UKHU U Ta30IMHAMUKHU.

. Ilpaktuueckue pexomenaaimu BAKYYM.ORG no pabotre ¢ BakyyMHBIMU
YCTaHOBKaMH U apMaTypou.

. Yuebnnie maTepuainsl Leaklab: BUI€OMHCTPYKINY 110 HACTPOIKE TeUEHUCKATENICH,
paboTe ¢ 3TAIOHHBIMU TE€YaMHU, METOJIaM ITOMCKa TEUEH.

. DIIEKTPOHHBIM CHPABOYHUK 10 BAaKyYMHOW TEXHHKE: TaONHIIBl JaBICHUHN
HACBILIEHHBIX [TAPOB, XapaKTEPUCTUKH HACOCOB, PEKUMBI Ia30BOTO TEUEHUS.

. Meronuka pacué€ra BpEMEHH OTKaYKH PE3€pBYapoB C YYETOM MPOBOAUMOCTH U
ra30BOM Harpy3KH.

. COOpHHMK THIIOBBIX CXEM MOAKIIOYEHUSI TEYEUCKaTeNed IUisi METOJOB UIyMa,
BaKyyMHOH KaMephbl, yexJia u 001yBa.


https://elib.spbstu.ru/dl/2/i19-225.pdf?utm_source=chatgpt.com
https://www.pfeiffer-vacuum.com/media/documents/leak-detection-know-how/leak-detection-compendium-pfeiffer-vacuum.pdf?utm_source=chatgpt.com
https://www.pfeiffer-vacuum.com/media/documents/leak-detection-know-how/leak-detection-compendium-pfeiffer-vacuum.pdf?utm_source=chatgpt.com
https://www.lowener.se/e/pdf_files/Training%20helium%20leak%20testing%20and%20vacuum%20technology.pdf?utm_source=chatgpt.com
https://www.lowener.se/e/pdf_files/Training%20helium%20leak%20testing%20and%20vacuum%20technology.pdf?utm_source=chatgpt.com
https://vacuum.org.ru/download/proceedings/vactmt-2022_fulltext.pdf?utm_source=chatgpt.com
https://vacuum.org.ru/download/proceedings/vactmt-2022_fulltext.pdf?utm_source=chatgpt.com

10.ITamsiTka TO BaKyyMHOW TWUTHEHE: TpeOOBaHUS K YHCTOTE IMOBEPXHOCTEH,
UCKJTIOUCHHIO 3arPS3HCHUN U KOHTPOJTIO JIeTa3alluH.

11.Meroanueckne MaTepHalIbl 0 METPOJIOTHH: OIEHKA HEOTPEACIIEHHOCTH, CXEMBI
KaTuOpPOBKY BaKyyMMETPOB M TeUCHCKaTEICH.

12.CripaBOYHBIE JTUCTHI IO KPUTEPHSIM TIPUEMKH U JIOITYCTUMBIM BEIMUYNHAM YTEUCK
JUTSL pa3JIMYHBIX TUTIOB U3JICTTUH.

13.Metonuka Oe3omacHOTO OOpamieHUs C TeIUWeM | CXaThIMH Ta3aMu B
COOTBETCTBHH C MPOMBINIJICHHBIMH CTaHIAPTaMHU.

14.TTakeTr ¢GopM OTYETHOCTH: KypHAJIbl HWCIBITAHUN, >KypHAIbl KaIUOPOBKH,
1a6JIOHBI TPOTOKOJIOB KOHTPOJISI TEPMETUIHOCTH.

15.05nekTpoHHBIE Ja0OpAaTOpPHBIE 3aJaHUs: JAEMOHCTPAIMOHHBIE MAKEThl TEUEH,
JTAHHBIE NIl TPEHUPOBKH aHAJIM3a CUTHAJIOB U (JOHOBBIX OTKIIMKOB.



