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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CniocoOeH K y4acTuro B 1a00paTOPHOM M YHCICHHOM 3KCIIEPUMEHTE, 00paboTKe
OMBITHBIX JIAHHBIX
NJI-2 YMeeT rOTOBUTH U SKCILTyaTUPOBATh BaKYyMHbBIE CUCTEMbI 3KCIIEPUMEHTAIbHBIX
CTEHJIOB

2. I1IK-3 Cnioco6eH K MpOEeKTUPOBAHUIO Y3JI0OB IKCIIEPUMEHTAIbHBIX U TPOMBIIIJICHHBIX SIEPHBIX
Y TUIA3MEHHBIX YCTAaHOBOK
NJI-1 Bnaneet ocHOBaMH MPOEKTUPOBAHUS M METOIAMU pacueTa BaKyyMHBIX CUCTEM
MJIa3MEHHBIX TPOMBIIICHHBIX U SKCIIEPUMEHTAIIBHBIX YCTAHOBOK

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. KoHCTpyKIIMOHHBIE 0OCOOCHHOCTH BBICOKOBAKYYMHBIX HacocoB (TecTupoBanue)
2. OCHOBHBIE MTOHATUSA BAKYYMHOM TEXHUKHU. SIBIEHUS IEPEHOCA U PEKUMBI T€UEHUS ra3a
(TectupoBanue)
3. [IpuHuMNUaIbHBIE CXEMBI BHICOKOBaKYYMHBIX cucTeM (TectupoBaHue)
4. Cnioco0sb! noy4yenust Beicokoro Bakyyma (TectupoBanue)

dopma peanuzanuu: Beictyninenue (I0KIa)
1. PaccunTtarh BpeMst OTKauKH ra3a U3 BakyyMHOU kamepsl (PacueTHo-rpadguyeckas padora)

®Dopma peanuzaru: YctHas hopma
1. 3ammTa maboparopusix padot Ne 1, 2, 3 (JlabopaTopHas paboTa)
2. 3amura 1aboparopHbix padot Ne 4, 5 (JTaboparopHas paboTa)

BPC nucuuminHbl

7 ceMecTp
Beca KOHTpOIBHBIX MeponpusThii, %o
Paznen auciunianHbl Mhpexe KM- | KM- | KM- | KM- | KM- | KM- | KM-
JieI AUCLL M- 1 ) A . : : >

Cpox KM: 4 6 8 10 12 14 15

OCHOBBI BAKYYMHOW TEXHUKHU

OcCHOBHBIE TIOHATHS BAKYYMHOM TEXHUKU +
®u3nyecKue NpoLecchl B BAKyyMe +
TeueHue rasa B Bakyyme +




CpenctBa moyiyueHus Bakyyma

MeTo/pI ONTyueHus: Bakyyma

OCHOBBI IPOEKTUPOBAHUS BAKYYMHBIX
CUCTEM

TuroBkle BAaKYYMHBIC CUCTEMBI

MarepuanoBeaueckue BOIpOChI
BbICOKOBAKYYMHOM T€XHUKH

Macc-cniekrpomeTpust

Teueuckanue

Bec KM:

10

15

10

10

10

15

30

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
I1K-2 NJ-2nk-2 YMeeT roToBUTH U | 3HATH: OcHOBHbIE IOHATHS BaKYyMHON TEXHUKHU. SIBJIEHUS IEPEHOCA U PEKUMBI
9KCILTyaTUPOBATh OCHOBHBIE MTOHATHS TeueHus raza (TectupoBanue)
BaKyyMHBIE CHUCTEMBI | BAKYYMHOW TEXHUKH, 3ammuTa J1abopaTopHbIx padot Ne 1, 2, 3 (JJaboparopHas pabora)
SKCIIEPUMEHTAIBHBIX (busnuecKkre Iporeccs u KoHncTpyKkuinoHHbIe 0COOEHHOCTH BBICOKOBAaKYYMHBIX HACOCOB
CTEHJI0B PEKUMBI TEUEHHUS ra3a B (TectupoBaHnue)
BaKyyMe CrniocoOsI nostyueHus BbICOKOro Bakyyma (TectupoBanue)
YCTPOMCTBO Y MPUHIIUIT
paboThl OCHOBHBIX
3JIEMEHTOB BaKyyMHOM
CUCTEMBI (HacOCOB,
JIOBYUIEK, 1aTYHKOB,
HaTeKaTeNei)
YMers:
TOTOBUTh
HKCIEPUMEHTAIbHBIE CTEH/IBI
U1l IPOBEIEHUS
9KCIIEPUMEHTA
ITK-3 N-1nk-3 Bnaneer | 3nath: CrniocoOsI ontyueHus BEICOKOTo Bakyyma (TectupoBanue)
OCHOBAaMH TIPOCKTHPOBAHUS | TIPUHIIUITEI U METO/IBI [MpuHIIMTIIAaTHFHBIE CXEMBI BRICOKOBaKYYMHBIX cucteM (TectupoBanue)
u METOAaMHU pacueTa | MoJry4eHHs BHICOKOTO 3amura 1aboparopHbix padot Ne 4, 5 (JJaboparopHas paboTta)
BaKyyMHBIX CHCTEM | BaKyyma Paccuntath Bpems oTKauku rasza u3 BakyyMHo# kamepsl (PacueTHo-
IJIa3MEHHBIX YMmeTs: rpaduydeckas pabora)
IIPOMBIIUIEHHBIX U | BBIIOJHATH 00pabOTKY
HKCIIEPUMEHTATBHBIX HKCHEPUMEHTATBHBIX
YCTaHOBOK TAHHBIX




pa3paboTartb
MPUHLUIIAATIBHYIO CXEMY
BaKyyMHOM CHCTEMBI,
1o100paTh ¥ MPOBEPUTH HA
COIJIACOBaHUE
KOHCTPYKTHBHBIE 3JIEMEHTBI
CHUCTEMBI

BBIIIOJIHUTh PacyeT
rapameTpoB
BBICOKOBAKYYMHBIX CHCTEM




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. OcHOBHBIC NOHATHS BAKYYMHOI TeXHUKH. SIBJIeHUS lepeHoCca U PesKUMBbI
Te4YeHHs raza

®opmbl peau3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa mpoBegeHHsi KOHTPOJbLHOro Mepomnpustusi: IIpoBoaurcs B nepuoj ayIUTOPHBIX
3aHatuil. IlpomomxurenbHOCTs KOHTposs coctaBiser 20 MuHyT. PaboThl  BBINOIHSIOTCS
WHIMBUYaJIbHO 110 BapraHTaM. Kaxplil OuiieT cocTouT u3 2 BONpocoB

Kpatkoe cogepxanue 3agaHusi:
[TuceMeHHBIN OMPOC OPUEHTUPOBAH HA IPOBEPKY 3HAHUI TEPMHUHOB U ONpPEACIICHUH, SIBICHUN

MMPOTCKAIOIIUX B PA3PCIKCHHBIX Ira3ax U PEKUMOB TCUCHUS

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE ITOHATHUSA 1./[JaiiTe onpeneneHrne NOHITHIO “BaKkyyM’’
BAaKyyMHOH TEXHHMKH, (PU3NYECKHE 2.Chopmynupyiite 3akoH JlanbToHa
IIPOLIECCHI U PEKUMBI TEUEHHS ra3a 3.3anuiuTe OCHOBHOE YpaBHEHNE BaKYyMHOMN TEXHUKE.
B BaKyyMe [losicHuTe BXOAAIIME B HETO BETUYHHBI
4.JlaiiTe onpeieneHne NOHITHIO TEIJIONPOBOJHOCTD ra3a
5. Jlaiite onpenenenue nouatuio quddys3us raza

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeHO" BBICTaBJISETCS, €CIIH
WHIUBUAYAIbHBIN BapUaHT 3aJJaHus BHIIIOJIHEH B IOTHOM 00beMe WIIM TPEUMYIIECTBEHHO BEPHO.

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuku 6vinoaxneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-2. 3amuTa Ja6opaTopHbix pador Ne 1, 2, 3

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padbora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpoueaypa npoBeneHusi KOHTPOJLHOr0 Meponpusitusi: [IpoBomuTcss B mepHoj ayaIuTOPHBIX
3aHaTuil. [lepen onpocom KaxkIplii CTYAEHT 00513aH NMPEIOCTaBUTh BBHIITOJHEHHYIO, PACCYMTAHHYIO U
MOJTHOCTHIO 0(hOPMIICHHYIO JIaOOPaTOPHYIO padoTy.

Kpartkoe coagep:xkanue 3a1aHuA:
B pamMkax BBITIOJTHEHUS JTAOOPATOPHBIX pabOT CTYIEHTHI H3y4Yal0T IPUHITUIT JCHCTBUS,
OCHOBHBIE XapaKTEPUCTUKU M METOJIbl PA0OTHI MAarHUTHOTO JIEKTPOPA3PsIIHOTO,
TypOOMOJIEKYIISIPHOTO, ¥ 11} PY3MOHHOTO HACOCOB, BHIMOIHSIIOT pacyeT ObICTPOTHI JEHCTBUS
BaKyyMHOI'O Hacoca.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

| Vmers: TFOTOBHTS | 1.BpImonHuTh 3anycK (hOpBaKyyMHOI'O Hacoca ¢ IelbI0




AKCIIEPUMEHTATIBHBIE CTCHIBI LIS OTKAa4YK{ BaKyyMHOH KamMephbl

IIPOBEICHUS SKCIIEPUMEHTA 2.BoImonHMUTE pacdeT NpoBOAMMOCTH BaKyyMHOT'O
TpyOOIIpOBOIa

3.BBINONHUATE OTKAYKY KCIIEPUMEHTAIBHOTO CTEH/IA J10
3aJJaHHOTO JIABJICHUS C IIOMOIIBIO TYpOOMOJIEKYIISIPHOTO
Hacoca

4.BBINIOJHHUTH pacyeT JaBJICHUE OCTATOYHOTO ra3a B
HACOCE UCIOJIb3Ysl 3HAYCHHUE BEIMYMHBI Pa3psITHOTO TOKA
5.BBINOIHUTE U3MEPEHUS AUAMETPA U JUTUHBI
BaKyyMHBIX TPyOOIIPOBOJIOB

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. 3a4TE€HO
Onucanue xapakmepucmuku blnonenus 3Hanus; OUeHKa "3a4TeH0" BBICTABISETCS €CIIM 3aJlaHue
BBITIOJIHEHO MPABUIILHO WK C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Ouyenka: HE 3a4TCHO
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJJaHUE HE BHITIOJHEHO B OTBEICHHBII CPOK WM Pe3yJIbTaT He COOTBETCTBYET 3aJaHUIO

KM-3. KoHCTpYKIIHOHHBIE 0COO€HHOCTH BHICOKOBAKYYMHBIX HACOCOB

®opmbl peanuzanuu: buners! (MMCbMEHHbIH 0npoc)

Tun koHTpoIbHOrO Meponpusitus: TectupoBanue

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mpoBegeHHsi KOHTPOJbLHOro Mepomnpustusi: [IpoBoautcs B mepuoj ayIauTOPHBIX
3aHATHH. [IpomoymkuTenbHOCTE  KOHTposisi coctaBiasier 20 MuHYT. PaOoTbl  BBINOJIHSAIOTCS
MHAMBUAYAJIbHO 110 BapraHTaM. Kaxaplil OUIeT cCoCTOUT U3 2 BOIIPOCOB

Kparkoe conepxxanue 3agaHus:
IIncbMeHHBIM OITPOC OPUEHTHPOBAH HA ITPOBEPKY 3HAHUIN O KOHCTPYKLIMH U MIPUHIIUIIAX

pa6OTLI MCXAaHUYCCKHUX U HACOCOB ITOBECPXHOCTHOT'O JIeNCTBUSA

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: YCTPOMCTBO W NPHUHLHII 1.HapucyiiTe npuHIMIHAIBHYIO CXEMY

paboOTBl  OCHOBHBIX  3JIEMEHTOB TypOoMosieKkysipHOro Hacoca. [loscHuTe U3 Kakux

BaKyyMHOH CHCTE€MBI (HAcOCOB, OCHOBHBIX 2JIEMEHTOB OH COCTOUT

JIOBYIIEK, TaTYMKOB, HaTEKaTEJIEH) 2.00BsicHUTE NPUHIUI PpabOThl TYPOOMOJIEKYIISIPHOTO
Hacoca

3.Ilepeuncnute BHICOKOBAKYYMHBIE HACOCHI
obecneunBaronue 0€3MacisIHHbIA CIIEKTP OCTATOUHBIX
ra3oB

4.IlepeuncianTe JOCTOMHCTBA MAarHUTOPA3PSAAHBIX
HAacOCOB.

5.00BsicHUTE NPUHIHI PA0OTHI TETOPO-HOHHOTO HAcOCa

Onucanue MKaJbl OLICHUBAHUA:

Ouyenxa: 3a4TCHO
Onucanue xapakmepucmuku vtnoanenus 3nanus; OUeHKa "3a4TeH0" BBICTABISETCS €CIIH 3a/JaHNe
BBIMIOJIHEHO MPaBUJIIBHO WM C HE3HAUNUTEIbHBIMU HE10YETaMU

Ouyenka: HE 3a94TEHO




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "He 3a4TCHO" BBICTABIISICTCS CCIU
3aJaHHUEC HE BBIITOJITHEHO B OTBCI[CHHBIﬁ CPOK HJIM pE3YJbTAaT HEC COOTBETCTBYCT 3aJaHUIO

KM-4. Cnioco0bI mosiydyeHHusi BbICOKOI0 BAKyymMa

®opmbl peaju3anum: buiersl (MMCbMEHHBINM OIPOC)

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpOoBbHOr0 Meponpustusi B BPC: 10

IIpouenypa mpoBegeHHsi KOHTPOJBLHOro Mepomnpustusi: [IpoBogurcs B nepuoj ayIUTOPHBIX
3anatuil. IlponmomxurenbHOCTh KOHTposs cocTtaBiser 20 MuHYT. PaboThl  BBINOIHSIOTCS
WHIMBUYaJIbHO 110 BapraHTaM. Kaxplil O1iieT cocTout u3 2 BONpocoB

Kpatkoe cogep:xanue 3aganus:
[TuceMeHHBIN OMPOC OPUEHTUPOBAH HA MPOBEPKY 3HAHUN CITIOCOOOB MOJIYUYEHHUS BHICOKOTO

BaKyyMa U TCXHHUYCCKUX CPCACTB HGOGXOZ[I/IMBIX JJIs1 9TOTrO

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: YCTPOMCTBO W NPUHLHUII 1.IlepeuncianTe OCHOBHBIE 3JIEMEHTBI KPUOBAKYYMHBIX
pabOTBl  OCHOBHBIX  3JIEMEHTOB HAcoOCOB

BaKyyMHOH CHCTEMBI (HAcoOCOB,
JIOBYUIEK, JaTYNKOB, HATEKATEJIeH)

3HaTh: TMPUHLUNBI U METOJbI 1.JlaliTe onpeiesieHue MOHATHUIO “‘copOLHs”.
MOJTy4eHUs! BHICOKOTO BaKyyMa 2.Chopmynupyiite puznyecKoe IBIeHNE HAa OCHOBE
KOTOpPOTO (PyHKIIMOHUPYIO HACOCHI [IOBEPXHOCTHOIO
NEeUCTBUS

3.laiiTe onpeeneHne NOHATHIO “KodhumeHt
NpUIrnaHus”

4.00bsICHUTE NPUHIUI MOJIEKYJISIPHON OTKauKH ra3oB

Onucanue MIKAJbI OLEHUBAHUS

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu ebinonneHus snanus: OLeHKa "3a4TeHo0" BBICTABIISECTCS €CIIN 3aJaHUE
BBITIOJTHEHO MPAaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue HE BBIITOJIHEHO B OTBEJACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-S. IIpyHuMnuajJbHbie CXeMbl BBICOKOBAKYYMHBIX CHCTEM

®opmbl peanuzanuu: buners! (MMcbMeHHBIH onpoc)

Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue

Bec koHTposbHOrO0 Meponpusitusi B BPC: 10

IIpouenypa mpoBegeHMsi KOHTPOJbLHOro Meponpusitusi: [IpoBoauTcs B mepuoja ayIuTOPHBIX
3aHatuil. IlpomomxurenbHOCTh KOHTposs coctaBiser 20 MuHYT. PaboThl  BBINOIHSIOTCS
WHAUBUAYAJIbHO 10 BapraHTaM. Kaxaplii OUeT coCTOUT U3 2 BOIIPOCOB

Kparkoe conepxxanue 3aganus:
IInceMeHHBIM OITPOC OPUEHTHPOBAH HA ITPOBEPKY 3HAHUN U YMEHHMI KOHCTPYUPOBAHUS
BBICOKOBAKYYMHBIX CHCTEM, 110100pa U COBMECTHOT'O MCIIOJIb30BaHHsI BAKYYMHOTO
00opyIoBaHUS

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:




YMers: BBIIIOJIHUTH pacyer
[IapaMeTpPOB  BBICOKOBAKYyMHBIX
cucTeM

1.CocraBbTe NPUHIIUTTUATIBHYIO CXEMY
BBICOKOBAKYYMHOH YCTaHOBKHU C MacCJIsIHOM OTKa4KOU
2.Beinonnute nox6op GopBakyyMHOI0 Hacoca u
HE00XOAUMOTO BaKyyMHOTO 000pyIOBaHUS AJIS
o0ecrniedyeHus MTaTHON paboThl BHICOKOBAKYYMHOTO
Hacoca C 33JJaHHBIMU TEXHUYECKUMU XapaKTepUCTUKAMU
3.0mpenenuTe TUIBI BAKYYMMETPOB HEOOXOUMbIE IS
KOHTPOJIS CTETICHU BaKyyMa B ()OpPBaKyyMHOM 4acTH
BBICOKOBAKYYMHOMW CUCTEMBI ¢ 0€3MaCIIHHOM OTKAYKOM
4.0npenenure MECTO YCTAHOBKHM HaTeKaTessl Ha
MPUHIMITUATIFHON CXeM€e BHICOKOBAKYYMHOW YCTaHOBKH C
MACJISTHOM OTKAaYKOM

5.0mnpenenuTs Npu MOJIEKYJISIPHOM PEKHUME TeUEHHUS ra3a
MIPOBOIUMOCTb MAarucTpalid, COeAUHSIONIEH BaKyyMHYIO
KaMepy ¢ BBICOKOBaKYyMHBIM HacocoM. OTKaunBaeMblit
ra3 — a3oT, remrneparypa raza — 310 K.

[IpoBoaMMOCTh 3aTBOPA, YCTAHOBJIEHHOTO Ha BXOJAHOM
OTBEPCTUH BBICOKOBaKYYMHOTO Hacoca, paBHa 5 mM3/c.
Marucrtpalib COCTOUT U3 OTBEPCTUSI Ha BBIXOJE U3
kamepsl quamerpom 200 MM, natpyoka ¢ numerpom 200
MM U JuinHOM 150 MM 1 3aTBOpa.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka. 3a4TE€HO

Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OLEHKa "3a4TeHO" BBICTABIISICTCS €CIIH 3aJjaHue
BBITIIOJTHEHO MPABMIIBHO MJIM C HE3HAUNTEIbHBIMU HEJIOUEeTaMHU

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuku evinoaneHus snanusa: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-6. 3amura j1abopaTopHbIX pador Ne 4, 5

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpoueaypa npoBeleHHs1 KOHTPOJbHOrO Meponpustus: I[IpoBoautcs B mepuoa ayIuTOPHBIX
3aHaTuil. [lepen onmpocom KaxkIIblid CTYACHT 0053aH MPEJTOCTABUTH BHIIOJHEHHYIO, PACCYUTAHHYIO U
MOJTHOCTHIO 0(hOPMIIEHHYIO TabOpaTOpHYIO padoTy

KpaTKOC CoA€CpKaHUuE 3alaHUA:

B paMKax BBIITOJHCHHUA naGopaTopHHx pa60T CTYACHTHI ONIPCACIIAIOT XapaKTCPUCTHUKU
CIICKTPOMETPA — MOHOIIOJIA, HATCKAHUEC ra3a B BAKYYMHYIO KaMEPY, BBIITOJIHAIOT ITIOUCK TCUHU

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMeTh:  BBINOJNHATH  00pabOTKY
HKCIEPUMEHTANIBHBIX TaHHBIX

1.Mcionb3ys METOJT TOCTOSTHHOTO 00heMa OTNPEIEITUTE
BEJIMYMHY T€UU B BAKYYMHOW Kamepe

2.0npenenute pa3zpemnaroIyo cCriocoOHOCTh Macc-
CIIEKTPOMETpPA UCIOJIb3yeMOT0 B TabopaTopHOU paboTe
3.0mnpenenure cOCTaB ra3oB UMEIOIINUXCA B BAKYYMHOM
KaMepe HCIOb3Ysl MOTYYSHHBIN B JIabopaTOpHOii paboTe
Macc-CIeKTp

4 PaccunTaiiTe 3HaUCHIE HATCKAIOIIECTO B OTKAYMBACMEII
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00beM moToka QBX
5.Paccunraiite 3 (peKTHBHYIO0 OBICTPOTY OTKAUKH SH(]

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. 3a4TE€HO
Onucanue xapakmepucmuku btnonenus 3Hanus; OUeHKa "3a4TeH0" BBICTABISECTCS €CIIM 3aJlaHue
BBITIOJIHEHO MPaBUJILHO WK C HE3HAUUTEIbHBIMU HE1I0YETaMHU

Ouyenka: HE 3aYTCHO
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIIU
3aJJaHUE HE BBITIOJHEHO B OTBEJICHHBIN CPOK HIIH PE3yJIbTaT HE COOTBETCTBYET 33 JaHHUIO

KM-7. PaccuuTaTrh BpeMsl OTKA4YKHU ra3a u3 BAKYYMHOH KaMepbl

®opmbl peanuzanuu: BeicTymienue (qoxman)

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeaeHuss KOHTPOJIbHOro MeponpusaTusi: [lo pezynbratam BoinogHeHHo PI'P Ha
3aHATUU OTBOAMUTCSA BpeMs AJIs MPOBEPKH pe3ynbTaToB. Kak mpaBmiio, CTYJEHT KOMMEHTHPYET U
3alMInaeT cBoro padbory. Ha 3anuty pabotsl orBoautcs He Oosee 10 MuHyT.

Kparkoe cogepxanue 3agaHus:
Iensro PI'P aBnsieTcs pacuer BpeMEHN OTKAYKH ITOJYYEHHON BaKYyYMHOU CUCTEMBI.

3agauu:

1. BbInosHWUTb Noab6op BaKyyMHOro o6opyaoBaHMa (TUNbl U PeXKMMbI PaboTbl BaKYYMHbIX HACOCOB,
JIOBYLUEK, 3aMOPHO-perynpytowein apmaTypbl.

2. [lpoBecTu pacyeT NPOBOANMOCTUN BaKYYMHOM TMHUK

3. BbINOAHUTbL pacyeT OCHOBHbIX NAPAMETPOB TeYEHMA ra3a

ITpumep:

Br16paTh 1 000CHOBATH MO CIPABOYHHUKY CPEJICTBA BAKYYMHON OTKAUKH ISl CUCTEMBI,
n300pakeHHOH Ha pucyHKe. PaccunTars BpeMsi OTKaYKH Telvs U3 BaKyyMHOH Kamepsl oT Pl =
pat™. 1o p2=1-10-5 ITa.

L]
/8
2] 6
3 N ¥
\\ —9
@’ /‘4,i
4 =T 6

1 — BakyymHas kamepa, Vk =20 m3;
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2 — BaKyyMHBI1 3aTBOD;

3 — TypOOMOJIEKYISIPHBINA HACOC;

4 — BakyyMHBI# TpyOorpoBo/ GpopBakyymHO# uHuH, | = 3 M;
5 — TIpoTOYHAas JIOBYIIIKA,

6 — BaKyyMHBI BEHTHIIb;

7 — ¢opBaKyyMHBIH HACOC;

8 — Oaitnacuas nuHus, dy = 50 mm, | = 1,5 m;

9 — BakyyMmHbI# TpyOompoBo, d =260 mm, | =1 m.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTs: pa3paboTarb 1.Bemonaute moadop Tumos GpopBaKyyMHOTO U

IIPUHLAIIAATIBHYIO cXemy BBICOKOBaKYYMHOI'O HACOCOB JJIs1 KOPPEKTHOM paboThI

BaKyyMHOH CHCTEMBI, 10J100paTh U BAKYYMHOM CUCTEMBI

IIPOBEPUTh  HA  COIVIACOBaHUE 2.PaccunTaTh NPOBOJMMOCTD BAKYYMHOW JIMHUH

KOHCTPYKTUBHBIE 3JIEMEHTBI 3.BeIoMHUTE TOA00P 3aIIOPHO-PETYIUPYIOLIEH

CUCTEMBI apMaTypbl UCXO/Isl U3 YCIOBHM paboThl (hOpPBaKyyMHOTO
Hacoca

4.BbmonaHuTh pacder 3pPeKTUBHOM ObICTPOTHI OTKAUYKH
BaKyyMHOM CHCTEMBI

5.PaccunTarh BpeMsl OTKauKM BaKyyMHOU KaMepsl 110
3aJIaHHOT'0 3HAYEHUS AABJICHUS

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITI
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIN 33JIaHUE BBIITOJIHEHO HEBEPHO WJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
7 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Bonpoc Nel. fIBnenus nepenoca B razax. O6mue nonoxenus. Juddysus, TenaonpoBoIHOCTS,

BA3KOCTb. 3aBUCUMOCTU KO3(PPUIneHToB audy3uu, TerIonpoBOJHOCTH U TUHAMUYECKON
BSI3KOCTHU OT JIaBJICHUSI, TEMIIEPATYPbI U MacChl MOJIEKYJIBI.

Bonpoc Ne2. Paccuntarh npoBOIUMOCTD IO BO3IyXY 3JIEKTPOMAarHUTHOTO KJIaraHa ¢ pa3sMepoM

npoxoaHoro ceuenus JIY-32 u pnunoit | = 120 mm npu cpentem paienuu pep = 7,04 Ila.

IIpouenypa npoBenenust

OK3aMeH NPOBOJUTCS B NUCbMEHHO-yCTHOM (opme. Ha moaroroBky oreera naercsi 60 MUHYT.

KpOMe OTBCTa Ha BOIIPOCHI 6I/IJ'ICT8., CTYACHT HOJIKCH OTBETUTDH Ha JOIIOJHUTCIIbHBIC BOIIPOCHI.

L. Ilepeuens Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muauxarop: N/1-2nk-2 YMeeT roTOBUTH U 3KCIUTYaTHPOBATh BAKYYMHBIC
CHCTEMbI HKCIIEPUMEHTANIbHBIX CTEHIOB

Bomnpocel, 3axanus
1.Jaiite onpenenenue uncny Knyzacena. [losicaure B uem ero (pu3nueckuii CMbICI.
2.Ilepeuncnute peKUMbI TEUEHHS Ta3a B BAKyyMe.
3.00bsicHUTE TPUHLIUI PAOOTHI TYPOOMOJIEKYISIPHOTO Hacoca
4. Vcnonib3ysi METOJT TIOCTOSTHHOTO 00BhEMa OTPEIETUTE BEIMUUHY T€UU B BaKYYMHOM KaMepe

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.B kakux enununax (B cucreme CH) uzmepsiercst pusndeckas BennyuHa “OblcTpoTa
OTKayku’?
OTBeTHI:
a)M/c;
0) M/c;
B) [a;
r) Br.
BepHnsiii oTBeT: a)
2.MonekynsipHON OTKauYKOW Ha3bIBACTCS MPOIECC yaIeHUs ra3a U3 BaKyyMHOM CUCTEMBI 3a
CYET:
OTtBeTHI:
a) B3aUMO/JICHCTBUS MOJIEKYJI I'a3a C HAIIPaBJIIEHHOH CTpyel napa;
0) MOTJIOIIEHUST OTKAYMBAEMOT0 Ta3a MMOBEPXHOCTHBIM CJII0€M COpPOEHTa;

B) KOHACHCAIIMHU I'a3a Ha pa60qe171 IIOBCPXHOCTHU, OXJIaXKJIAaeMOH 10 MUHUMAaJIbHBIX TCMIICPATYDP,

T') B3aUMOJICHCTBUS MOJIEKYJI T'a3a C JBUKYIIUICS TOBEPXHOCTBIO.
BepHnrliii oTBeT: T)

3.0mpenennute CyMMapHyI0 IPOBOJIUMOCTb JIBYX TPYOOIIPOBOJIOB C

nposogumoctamu Ul u UZ coeqMHEHHBIME MOC/IE0BATENBHO?
OtBeThI:
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a)Unoca =

Ui+U3
6) Unocn = U} + U2
Ui+Uuz
B)Unocn = ——=
Ul UZ

BepHriii oTBET: a)

4.0mpenienuTe pexxuM TeUCHHS Ta3a B TpyOompoBoje, eciu unciio Kayacena pasao 5-\{10\}

OTtBeTsI:
a) MOJIEKYJISIPHO-BSI3KOCTHBIN;
0) MOJICKYIISIPHBIN;
B) BA3KOCTHBIM.

Bepwurliit oTBeT: B)

2. Komnerenuust/Uugukarop: NJI-1nk-3 Bnageer ocHoBaMu MpOEKTUPOBAHUS U METOAaMHU
pacuera BaKyyMHBIX CUCTEM IJIa3MEHHBIX MPOMBIIIJIEHHBIX U SKCIEPUMEHTAIBHBIX YCTAHOBOK

Bonpocel, 3a1anns
1.BoinosnHuTE pacyer mpoBOAUMOCTH BaKyYYMHOM CHUCTEMBI
2.Chopmynupyiite puzndeckoe siBIIEHUE Ha OCHOBE KOTOPOT0 (PYHKIIMOHUPYIO HACOCHI
IIOBEPXHOCTHOI'O JE€HCTBHUS

3.BrimosiHUTE l'IOI[60p THUIIOB Q)OpBaKYYMHOFO 1 BBICOKOBAKYYMHOI'O HACOCOB IJIA KOppCKTHOﬁ

paboThl BAKYYMHON CUCTEMBI
4.0npenenuTe OCHOBHBIE XapaKTEPUCTUKU MACC-CIIEKTPOMETpa (1yBCTBUTEIBHOCTH,
paspelraronas CiocoOHOCTh) UCIIOIB3YEMOTO B JIabopaTOpHOU paboTe

Matepuanbl /151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.laiiTe onpenenenre NOHITUIO a0COpOITHsL.
OTBeTsI:
a) MpOIIeCcC MOTJIONICHNE BEIIEeCTBa U3 Ta30BOH (a3bl MOBEPXHOCTHBIM CIIOEM COpOEHTa;
0) morJoIIeHNE BEIIEeCTBA U3 Ta30BOM (ha3bl BCEM 00BEMOM KHUIKOTO COPOEHTA;
B) MOIJIOIIEHNE BELIECTBa U3 ra30Boil a3bl BceM 00bEMOM TBEPAOIO TEJIa WM PacIlaBa.
Bepuslii oTBeT: 0)
2.Kakne KOHCTPYKIIMOHHBIE MaTepPHajIbl He UCTIOIB3YIOTCS B BRBICOKOBAKYYMHBIX CHCTEMax?
OTBeTsI:
a) JaTyHb;
0) HeprkaBeroIas CTalb;
B) kepamuka tuna \{Al\}2, 035 ;
T') CTEKJIO Cpe/IHEN TBEPIOCTH.
BepHnsiii oTBeT: a)
3.PaGounm BemiecTBOM Irajlor€HOBOTO T€UEUCKaTeNs IBISETCS:
OTBeThI:
a) reNuii;
0) azor;
B)peoH;
T') KUCJIOPOI.
BepHurliii oTBeT: B)
4.Kakoil BakyyMHBII 3JIEMEHT OTCYTCTBYET B BBICOKOBAKYYMHOM 4aCTH YCTAaHOBKH C
TypOOMOJIEKYIISPHOM OTKauKOM?
OTBeTHI:
a) BaKyyMMETp;
0) MacIsiHast IOBYIIIKA;
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B) HATEKATEIb;
T') BaKyYyMHBIH 3aTBOD.
Bepuslii oTBeT: 0)

II. Onucanue wkanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTa BRIIOJIHEHA B paMKaX "TPOJABHHYTOTO"
ypoBHs. OTBeTHI AaHbI BepHO. UeTko chopMynnpoBaHbl 0COOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMKax "0a30Boro"
ypoBHsI. BOJIBIIMHCTBO OTBETOB JIaHBI BEpHO. B wacTu Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUM BHITIOJIHEHBI BEPHO

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. Ilpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

15



