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Spocnasib



1. llesan ocBOEeHMSI AN CIMIIJIMHbI

HensiMu ocBoeHUs NUCHUILUIMHBI «BakyymMHasi 1 KpUOT€HHasi TEXHUKa» SIBISIETCS U3yuYEHUE
TEOPETHUUYECKUX U MPUKIAIHBIX OCHOB BAKYYMHOW M KPHUOTEHHON TEXHUKU, IPUHIIUIA JEHCTBUS
U KOHCTPYKIMH YCTPOMCTB [UIsl MOJIyYeHHUS HU3KUX JaBIEHUNH M TeMIeparyp, crnocoOoB
W3MEPEHHS HU3KHX JIABJICHUA W TeMIeparyp, odsacTell MpuMEHEHUsI BaKyyMHON U KPUOTCHHOU

TEXHUKH, CTIOCOOOB pacyeTa U MOJICIMPOBAHUS BAKYYMHBIX U KPUOTEHHBIX CUCTEM.

2. Mecto nucuumuinHbl B cTpykrype OIl marucrparypsl

HucummumHa «BakyymHas M KpUOTeHHass TEXHMKa» OTHOCUTCS K BapUaTUBHOU
(mucuMmiauHbBl O BbIOOpY) wactu  mpodeccuoHansHoro uukina  (bl)  ocHoBHO#
obmieoOpaszoBarenbHOi porpaMMel 11.04.04 «3MeKTpOHUKA U HAHOAICKTPOHHUKAY.

OcBocHME NJaHHOW JUCUUIUIMHBI BO MHOTOM OCHOBBIBACTCSA HA 3HAHMAX, MOJTYYCHHBIX B
0a30BbIX Kypcax oOmie (GU3MKH M XUMHUHU [0 BOIPOCAM MOJIEKYJISIPHO-KMHETUYECKOH Teopun
ra3oB, TEPMOJMHAMUKM U CTaTHCTUYEeCKOM (u3uku. Heo0XoauMo 3HATH OCHOBHBIE T'a30BbIE
3aKOHBI, OCHOBHBIE 3aKOHBI TEPMOJMHAMUKHU, Tporiecchl quddys3un razo. Heobxoaumo ymersb
OIpeNeNATh pacnpeieIeHUe MOJIEKYJI TI0 CKOPOCTSIM, OIPEAENATh CPEJHIOK JUIMHY CBOOOTIHOIO
npodera MoJIeKyJl, KHHETUYECKYI0 SJHEPTUI0 MOJIEKYJL.

JucnuninuHa «BakyyMHas M KpPUOT€HHas TEXHUKA» SABJSICTCS IPEALIESCTBYIOLIECH IS
U3Yy4EeHUs TUCHUIUIMH «[lna3mMeHHble TEXHOIOIMM B HAaHOZJIEKTPOHUKE», « TEXHOIOIMM TOHKHUX
IUICHOK W TOKPBITHH» M «MeToapl aHamm3a MOBEPXHOCTH», a TAKXKE APYTHX IHACLHUIUIMH,

CBs3aHHBIX C UCIIOJIb30BaHHUEM BaKYYMHOﬁ u KpHOFeHHOﬁ TCXHHUKU.

3. Ilnanumpyemsble pe3yabTaTbl OOy4YeHHMs 10 [JHMCHUILIMHE, COOTHECEHHbIE C

IUIAHUPYeMbIMH pe3yJjbTaTamu ocBoenns OIl marucrpartypsl

[Tponiecc M3ydeHUs MUCLMIUIMHBI HalpaBleH Ha (OPMUPOBAHHE CIEAYIOIIMX 3JIEMEHTOB
komrnereHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuobpeTeHus cCleayloux 3HAHHM,

YMEHUM, HABBIKOB U (MJIM) ONBITA JIEATETbHOCTH:



®opmupyemasn
KOMIIETeH I
(koa m
¢popmympoBka)

NupnkaTop nocTuskeHust
KOMIIeTeHIIM U
(ko u popmyMpoOBKa)

Ilepeuenn
IJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHUsI

[IpodeccuonanbHbie KOMIIETEHIIUN

[IK-4. Crioco0OeH k
OpraHu3aIu 1
MIPOBEACHUIO
BKCHepI/IMGHTaﬂbHBIX
HUCCIIENOBaHUHN C
MIPUMEHEHUEM
COBPEMEHHBIX

CpCACTB U MCTOIOB

W] TIK-4.1. 3naer
CHOCOOBI OpraHU3aUH U
HPOBEICHUS
SKCIICPUMCHTAJIbHBIX
HUCCIIEJOBAHUMN.

NI TIK-4.2. Ciocoben
CaMOCTOATCIIBHO IMTPOBOJUTD
IKCIIEPUMEHTAIbHBIC
WCCJICTOBAHMSI.

nJ 11K-4.3.
JleMOHCTpHUpYET HABBIKU
MIPOBEJICHUS UCCIIEIOBAHUI
C IPUMEHEHUEM
COBPEMEHHBIX CPEACTB U
METO/I0B

3HaTh:

o (bu3UYeCKre MPUHITUIIBI pa0OTHI
BAKYYMHOU U KPUOT'€HHOU TEXHUKH;

o METO/bl U3MEPEHUS BaKyyMa,
HU3KHUX U CBEPXHU3KHUX TEMIEPATYP;

o 0COOEHHOCTH KOHCTPYKIMH U
cnenuguKy paboThl OCHOBHBIX
AJIEMEHTOB BaKyyMHBIX U
KPUOTEHHBIX CUCTEM,;

o COBPEMEHHBIE METO/IBI
aBTOMATH3AIMH SKCIIEPUMEHTA;

Ymers:

o OpPUEHTUPOBATHCS B
COBPEMEHHBIX aHAIUTUYECKUX U
TEXHOJIOTHYECKUX YCTAaHOBKAX,
MCIOJIb3YIOIIUX BaKyyMHYIO H/HIIN
KPUOTEHHYIO TEXHUKY, TOHUMATh
(bU3UYECKU TTPUHITUIIBI UX PAOOTHI,

® TIPOBOJUTH HKCIIEPUMEHTAIbHBIE
M3MEpEHUS C UCIIOIb30BAaHUEM
COBPEMEHHBIX U3MEPUTEIBHBIX
KOMILJIEKCOB;

Baagers:

® METOJaMH IUIAHUPOBAHUS U
MIPOBEICHUS UCCIIEAOBAHUN U
9KCIIEPUMEHTOB ISl ONPEEIICHUS
OCHOBHBIX ITapaMeTPOB BaKyyMHOM
U KPUOT€HHOM TEXHUKU;

® TIPAaKTHYECKUMHU HABBIKAMU B paboTe
C BAKyyMHOM TEXHUKOUN 1
KPUOT€HHOM TEXHUKOH,
MHTETPUPOBAHHON B pa3HOOOpa3HbIE
TEXHOJIOTHYECKHE YCTAHOBKH.

4. O0beM, CTPYKTYpAa U CO/iepKaHMe TN CHUTITHHbBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABISIET 1 3adeTHyIo enuHuily, 144 akaj.qacos.

n/n

Tembl (pa3aebl)
Ne JMCIUIJINHBI,
HX co/iepiKaHue

Cemectp

Buabl yueOHBIX 3aHITHIA,
BKJIIOYASl CAMOCTOSITEIbHYIO
padoTy CTyAeHTOB,

U UX TPYJ0E€MKOCTh
(B aKaieMHUYeCKHUX Yacax)

®DopMblI TEKYLIETO
KOHTPOJISI yCIIEBAEMOCTH

DopMa NPOMeKYTOUHOM
aTTecTaluH
(no cemecmpam)

KourakTHas paGora |
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TeopeTnyeckue OCHOBBI
1 |BakyymHOI1 U kpuoreHnon | 1 | 4 10 TectupoBanue
TEXHUKHU
Ouznyeckue NPUHIUIBI
3ammTa 1a00paTOPHBIX
2 |paboThl BaKyyMHBIX 1| 4 10 | 1 10
pabot Ne 1-3
HAcoCOB
3 OCHOBHBIE 3JIEMEHTBI 1| 4 g | 1 5 3amura 1ab0paTopHO
BAKYYMHBIX CUCTEM pabotsl Ne 6
Pegepar
CriocoObl n3MepeHus depar,
4 1|2 10 | 1 10 | 3ammra 1a60pPaTOPHBIX
BaKyyMa U T€UEHCKaHHE
pabot Ne 4-5
5 DU3NYECKUE OCHOBBI | 2 3 4 3amuTa 1abopaTopHOU
KPUOT€HHOW TEXHUKU pabothl Ne 7
Meto1bl KOMIIBIOTEPHOTO
6 A p 1] 2 10 Onpoc
MOJIETTUPOBaHUS
Bcero 3a 1 cemectp
OK3aMeH 2 |36 OK3amMeH
Bcero 18 36 | 5 (36| 49

Conep:xanue pa3ie/ioB IUCHUIIHHBI:

1. TeopeTnyeckune 0OCHOBbI BAKYYMHOH M KPHOT¢HHOH TeXHUKH

3aKoH pacmpeesieHrs MOJIEKYJ TI0 CKOpocTsM. JlaBlieHue Ta3a ¢ TOYKU 3pEHUsT MOJICKYJISIPHO
KMHETUYECKON Teopuu. 3akoH [lanproHa. EnpuHuubsl naBneHus. Yucino MoJekyd,
yAapsIoImXxcs 0 CTEHKY, UX cpenHss 3Heprud. IIponeccsl nepenoca B razax. Kunernueckue
XapaKTEPUCTUKH MOJIeKyJsipHOro aBwxkeHus. Ilomepeunoe cedyenue. CpemHss aiuHa
cBobomgHOoro mpobera. Yacrora cronkHoBeHmil. OOmiee ypaBHeHHE mnepeHoca. OCHOBHOE
ypaBHEHHE BaKyyMHOUW TEXHUKH. METOIbI TTOTyYeHHS (OKMKCHHS) KPUOTCHHBIX JKHUIKOCTEH.
CBolicTBa TBEPBIX TEJ IPU HU3KUX TEMIIEPATYPAX.

2. ®u3nyecKkne NPUHIMIBI Pa00Thl BAKYYMHBIX HACOCOB

[TonsTne o cremeHsx Bakyyma. BakyymHble Hacochl W uX kiaccupukanus. OCHOBHBIC
XapaKTepUCTHKU BaKyyMHBIX HacocoB. OmpeneneHue OBICTPOTHI JAEWCTBUS BaKyyMHBIX
HacocoB. OObemHasi OTKauka. BpamarenpHble Hacochl. [IpuHIMN ra3oBoro Oaacra.
Paboune xuaKocTH BakyyMHBIX HacocoB. CepBHCHOE 00OpYy/IOBaHHE BaKyyMHBIX HAcOCOB.
[Mapoctpyiinas otkauka. uddy3uonasie u OycTepHble Hacochl. Paboune KHUAKOCTH IS
NMapocTpyHBIX HacocoB. CepBUCHOE 000pYI0BaHNE MAPOCTPYHHBIX HACOCOB. MoJeKyIspHas
orkauka. Hacoc TI'eme. TypOGomonekynspHbeie Hacockl. VOHHO-COpOIMOHHAS OTKayKa.
Kpuorennast oTkauka.

3. OcHOBHBIE 3JIEeMEHTbhI BAKYYMHBIX CHCTEM

KoHCTpykTHUBHBIE 3J€MEHTHl BaKyyMHbIX cucteM. OOmue cBeaeHUs, pa3beMHbIE U
HEPa3bEMHBIC COCIMHEHUS, BEHTUIH, KJIAllaHbl, BCIOMOTareabHoe 00opynoBanue. OTKauHbIE
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BaKyyMHBIC CHCTEMBI, TPHHIUIB KOHCTPYHPOBAaHHUS M pacdyeTa BaKyyMHBIX CHCTEM,
OCO6CHHOCTI/I BAKYYMHBIX CHUCTCM JJId BHCKTpOHHOﬁ TexuHonoruu. InI1030BEIE CUCTEMBI B
BaKyyMHOM 00OpYIOBaHHH, BUJIBI IIUTIO30BBIX CHCTEM, 3aKPBITHIE, OTKPBITHIC, TIOTYOTKPBITHIC
n KOM6I/IHI/IpOBaHHBIe cucreMbl. HMcnooinp3oBaHHE MNITIO30BLIX CHCTEM B BaKyyMHOM
000pyIOBaHUH.

4. Cnoco0bl M3MepeHnsi BAKYyMa M Te4eHuCKaHue

Knaccugukarus npubopoB [uid U3MEpeHHs HU3KHX JaBlIeHUH. MexaHnyeckue MaHOMETPHI.
JedopmarimonHble ¥ KUIKOCTHBIE MaHOMETPHI. Pagromerpudeckuii Mmanometp. TernoBsie u
MOHM3ALMOHHBIE MAaHOMETpPBl. MAarHuTHBII W BPEMANPOJIETHBIA MAacC CIIEKTPOMETP.
Teuenckanue. TpeOoBaHUS K TepMETHYHOCTH BaKyyMHBIX CHUCTeM. BakyyM-meTpuuecKuii,
TaJIONIHBIN, MAaCC-CIEKTPAIbHBIA METOIbI TCYCUCKAHUS.

5. OCHOBBI KPHOTEHHOI TeXHUKHU

CaoiicTBa xunkoro renusi-4 u renusi-3. IlomydeHre HU3KHUX M CBEPXHU3KUX TEMIIEpaTyp.
Kpuorennas texuuka. Marepuanbl KpHOT€HHBIX CHUCTEM, TEIJIOBasi M30JSLUS, COCYAbI IS
XpaHEHUs! W TPAHCIOPTUPOBKU KPUOTEHHBIX JKHJIKOCTEH, KpHOCTaThl. TepMoMeTpusi.
[TepBuuHbIe U BTOPUYHBIE TEPMOMETPHI.

6. MeTobl KOMIIBIOTEPHOT0 MOAEJIUPOBAHMS

OCHOBHBIE METO/BI UHUCIEHHOIO peleHHusd udQepeHIanbHbIX ypaBHEHHH.  MeToasl
MUHUMH3AUUU (QYHKIMA MHOTHX MEpEeMEHHbIX. MeToa MOJEKYJSpHOW AWHAMHUKU. Meron
MozaenupoBanusi Monte-Kapio.

5. Oo0pa3oBaTesibHble  TEeXHOJOTHHM,  HCHOJb3yeMble TNPH  OCYIIECTBJEHHHU
0o0pa3oBaTeIbHOIO MpoLecca 1o JUCHUIINHE

B nporiecce o0ydeHust HCTIONB3YIOTCS CIEAYIONINE 00pa30BaTeIbHBIC TEXHOJIOTHU:

BBoaHasi ieKIUs—1aeT NEPBOE LETOCTHOE MPEACTABICHUE O TUCUUILUIMHE U OPUEHTUPYET
CTY/IEHTA B CHUCTEME M3YyUEHUs JAHHOW TUCHUIIUHBI. CTYyIEHTHI 3HAKOMSTCS C Ha3HAYEHUEM U
3aJjayaMy Kypca, €ro pojblo U MECTOM B CUCTEME Y4eOHBIX AUCHMILIMH U B CUCTEME MOJITOTOBKU
B 1eioM. Jlaercs kpaTkuii 0030p Kypca, UCTOPHUS Pa3BUTHS HAYKU U MPAKTUKH, TOCTHKEHUS B
3TOM cdepe, HMEHAa M3BECTHBIX YYEHBIX, M3JaraloTcs IMEepCleKTUBHbIE HaIlpaBJICHUS
uccinenoBanui. Ha 53Toil JeKuMM BBICKA3bIBAIOTCS METOJMYECKHE M OPraHU3alMOHHBIE
0COOEHHOCTH pabOThl B paMKax JaHHOM TUCIUIUIMHBI, a TAK)KE JAeTCs aHalIu3 PEKOMEHIyeMOn
y4e0HO-METOINYECKOM TUTEPATYPHI.

AkanemMudeckasi JeKnusa (WM JIEKIHS OOIIEro Kypca)-TOCieI0BaTeIbHOE H3JI0KEHUE
MaTepuana, OCYIIECTBIAEMOE NPEUMYIIECTBEHHO B BHJE€ MOHOJOTa IPENoaaBaTelis.
TpeOoBanusi K aKageMHUYECKOW JICKIIMH: COBPEMEHHBIM HAy4HBIH YPOBEHb W HACHIIICHHAS
WH(OPMATUBHOCTh, yOETUTENIbHAs apryMeHTalus, JOCTYIHAs W TIOHSATHAs pedb, YeTKas
CTPYKTypa W JIOTHKa, HAJIWYUE SPKUX TMPUMEPOB, HAYUYHBIX JOKA3aTeNbCTB, OOOCHOBAHMUU,
(axToB.

IIpakTHYeckoe 3aHAATHME—3aHSATHE, IOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHU U
HABBIKOB U 3aKPEIJICHUIO MOTYYEHHBIX Ha JIEKIIUHA 3HAaHUH.

JladopaTopHbie padoThl - OpraHu3alys yueOHOW pabOThl C peaIbHBIMUA MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMH O0OBEKTAaMH, SKCIIEPHUMEHTabHAs padoTa ¢ aHAJIOTOBBIMH MOJIEISAMU
peabHBIX 00BEKTOB U (PU3NYECKUX SIBICHUH.



6. Ilepeyenb WHPOPMANMOHHBIX TEXHOJOTHH, MCIOJb3yeMbIX IMPH OCYUIECTBJIEHUHU
00pa3oBaTeILHOIO TMpolecca MO JAUCHUIJIMHE, BKJIKYAs MepevYeHb JHMUIEH3MOHHOIO
NMPOrpaMMHOro obecneyeHusi W HUHPOPMALUMOHHBIX CHPABOYHBLIX cHcTeM (NpH
HE00X0UMOCTH)

B niporiecce ocymiecTBiaeHust 00pa30BaTEIBHOTO MPOIECcca UCIIOIB3YIOTCS:

— i pOPMUPOBAHUS TEKCTOBBIX U rpa)UYecKUX MaTepHAIOB IPOMEKYTOUHOW M TeKyIIeH
aTrectanuu — nporpamMmbl Microsoft Office, rpadudaeckuii penakrop Inkscape;

—ans  moucka y4yeOHOM  nuTepaTypsl  Oubnmuoreku SApl'Y—  ABroMaTu3mpoBaHHAs
ouomoteuynas nadopmarmonHas cuctema "BYKU-NEXT" (ABUC "byku-Next").

7. IlepeyeHb OCHOBHOM M /ONOJHUTEJIbHON Y4eOHOHl JMTEpPaTypbl, PpecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTn  «/HTepHeT», HEOOXOAUMBIX s
OCBOEHMS TMCIUIIUHBI

a) OCHOBHAs JIUTEepaTypa

l. llemwun E. II. Bakyymuele TtexHomoruu: [y4e6. mocoome]. / E. II. Illemmn -
Honronpyansiii: Uatennext, 2009. - 501 c.

2. lllecrak B.I1. Bakyymuas texuuka. Konnenuus paspexensoro rasa. / B.IL. Illecrak -
Mocksa: MUDU, 2012. - 272 c.

3. Apxapos A.M. Teopus u pacueT KpUoreHHbIX cucteM / A.M. Apxapos, U.B. Mapdenuna,
N.E. Mapdynun. — M.: Mamunoctpoenue, 1978.— 415 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. Hecrepos C. B. Meroasl pacuera cioxHbix BakyymHbix cucrem / C. B. Hecrepos, [u
ap.].M: Texnocdepa, 2012. — 375 c.

2. Posanos JI.H. Bakyymnas Texuuka. — M.: Boicmas mxomna, 1990. — 320 c.

3. Jlemuxos K.E. Teopernueckue ocHoBbl BakyymHoi Texuuku. / K.E. Jlemuxos; Hukymun
H. K; Kanunkun JI. A - Mocksa: U3narenscteo MI'TY um. H.O. baymana, 2008. - 64 c.

B) Dnextponnsle pecypcsl B ceTh «IHTEpHET»

1. DneKkTpoHHas OubmoTeka yueOHbIx MmaTepuainoB SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php).
2. Nudopmanmonnas cucrema "EnnHoe 0KHO J0CTyna K 00pa3oBaTeIbHBIM

pecypcam" (http://www.edu.ru (pazaen YdueOHo-MeToaMUECKass OMOTUOTEKA) UITH 110
npsimoit cewike http://window.edu.ru/library).

8. MarepuaJibHO-TeXHHYEeCKAasl 0a3a, Heo0XoauMas Jifi {: OCYILIEeCTBJICHUS
o0pa3oBaTeIbHOIO NMpolecca Mo JMCIHUNIHHE
Aynutopun, OO0OpYAOBaHHBIC [UIS MPOBEACHHUS JCKIHMH, NPAKTUUYECKUX 3aHATHH U
KOHCY/bTaui, (HoHa OMOIMOTEKH, KOMITBIOTEPHAs TEXHHUKA, JIa0OpaTOpHOE O0OpyJOBaHUE WU
TCXHOJIOTUYCCKUC YCTAHOBKHU C BaKyyMHOﬁ 1 KPpUOTCHHBIMHU CUCTCMAMU.

ABTOD:
AccucreHT 6a3oBoi Kadeapsl

HAHOTEXHOJIOTHI B AJIEKTPOHUKE C.B. Kypb6aroB
(monuck)







IMpuaoxenne Nel k padoyeil nporpamMme I CHUTIIAHbBI
«BakyyMHasi 1 KPHOTeHHAs TEXHUKA»

@DoH/I OLIEHOYHBIX CPEICTB
JJIS1 MPOBe/IeHNUS TEKYIIeld M MPOMeKYTOYHOM aTTeCTALMHU CTYIeHTOB
Mo JUCIHUILJINHE

1. TunoBble KOHTPOJIbHBbIE 32IaHUS] UJIH HHbIE MATEPHAJIbI,
Heo0X0AUMBbIe J1JIfl OLeHKH 3HAHUI, YMEHUIi, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH,
XapaKTepu3yILIMX 3Tanbl (popMHPOBAHUA KOMIIETEH LU

1.1. KoHTpoabHbIe 32a1aHAsI U HHbIE MATEPHAIBI,
HCHOJIb3yeMble B MPOIecce TeKYUIel aTTecTaluu

Tembl pedepatoB:

1. TIpamympoBka MaHOMETPOB. MEeTOABI H30TEPMUYECKOTO PACHIMPEHHS, ITOCTOSHHOTO
00b€eMa, TIEPEMEHHON MTPOBOAUMOCTH.

2.  Mexannueckue 1eOPMALMOHHBIE M KMIAKOCTHBIE MAHOMETPBL.

3.  TemuoBble MAHOMETPEL.

4. HsmepeHue BBHICOKOTO BaKyyMa. IOHH3AIMOHHBIE MAHOMETPBI.

5. PamvoMerpuyecKuiit MaHOMETP.

6. Usmepenwe mNapuualbHBIX AapieHUH. OCHOBHBIE NAapaMeTpbl M INPUHIMI J€HCTBHSA

MarHUTHOTO MacC-CIEKTPOMETPA.
7.  Teueuckanue. TpeOOBaHMSA K TEPMETHYHOCTH BAKyyMHBIX CUCTEM.

*

BakyymmeTpuuecKuil ¥ TaJOUIHBIA METOABI TCYECUCKAHHUS.
. Macc-cnekTpalibHbIil METOJ] TEYEUCKAHUS.

Ne)

Ilepeuenn 3axannii 1J1s1 BLINOJHEHHS B J1a0OpPaTOPHOM NPAKTHKYMe:

. MccnenoBanue xapakTepUCTUK MEXaHUUECKOTO BAKyyMHOI'O Hacoca.
. UccnenoBanue xapakTepucTuk 1u¢(y3MOHHOIO BAKyyMHOI'O Hacoca.
. MccnenoBanue XapakTepUCTUK BHICOKOBAKYYMHOTI'O Hacoca.

. IIpuGops! 11 U3MepeHus BakyyMma.

. V3y4yeHne TeXHUKU TEUEUCKAHUS.

. BakyyMHBI€ cHCTEMBI B TEXHOJIOTMUECKUX yCTaHOBKAX.

. Kpuorennsie cuctemsl 1 METOJbI U3MEPEHUS HU3KUX TEMIIEPATYP.

N QNN R W

Tect

1. MakcumymMy GyHKIIMU pacipeejieHust MOJIeKYJI 10 CKOPOCTAM COOTBETCTBYeET
CpelHsIsl KBaJipaTUYHasi CKOPOCTh
CKOPOCTb TEIIOBOTO ABUKEHUS MOJIEKYJI
cpenusisi apudmeTnuecKas CKOpOCTh
HauboJjee BeposITHAsI CKOPOCTh
5. HET NpaBUJIBHOTO OTBETA
2. OyHKUHA pacnpeaeJeHUsl YACTHIL 10 CKOPOCTAM MOKA3bIBAET A0 YaCTHUIl, CKOPOCTH
KOTOPBIX
1. OGombiie HanboJIee BEPOSITHOM

P



MeEHbIIIe HanboJiee BepOsITHOM

JeaT B MHTepBase ckopocteit ot V no V+dV
PaBHBI CpeIHEKBaIPATHUHOMN

5. HET NpaBUJIIBHOIO OTBETA

il

3.Cpeanor apupMeTHIECKYI0 CKOPOCTh MOJIEKYJI MOKHO ONpeleIuTh Mo popmy.ie:

kT kT
V= V=
1. 3m 4 RM
V= KT V= kT
2. m 5. m
V= kT
3. m

4. MoJsekyJia nocJjie yiapa o CTeHKY 0TJIETaeT OT Hee
1. mox yriom najaeHus
2. 10 HOpMaJIM K TOBEPXHOCTH CTEHKU
3. MpeuMyILIECTBEHHO BJOJIb TOBEPXHOCTHU
4. B HampaBJICHUH OOPATHOM HATIPABIICHUIO MAJCHHUS
5. HeT NpaBWJIBLHOIO OTBETA
5. lnuHa cB00OIHOT0 NMpodera 4acTULbI — 3TO
CpeIHUI MyTh MEXy IByMS MOCJI€I0BAaTEIbHBIMU COYAapEHUSIMU
CpeIHU MyTh 3a €IMHUILY BPEMEHU
MAaKCHUMaJIbHBIN MyTh, IPONAECHHBIN 3a €AMHUILY BPEMEHU
MyTh, MPU TPOXOXKJIECHUU KOTOPOrO BEPOSITHOCTh CTOJIKHOBEHHUS YacTHI[ paBHA
eIMHULIE
5. TOJHBIN MyTh 32 €AUHUILY BPEMEHU
6. @opmyua Ce3epJiieH1a yYUTHIBAET BJIANSIHUE
MacChl MOJIEKYJIbI Ha JIaBJICHUE
TEMIIEPATyphl Ha CPETHIOI0 CKOPOCTh
MacChl MOJICKYJIbl Ha Han0oJiee BEPOSTHYIO CKOPOCTh
JIABJICHUS HAa CKOPOCTh YaCTHIIbI
5. TeMIiepaTypbl Ha CEUEHHE COYapEHUs YaCTHUIL
7. 3akoH /lanbTOHA BBINOJHSIETCA
1. s mro0BIX ra30B
JUTSL TFOOBIX XUMUYECKU B3aUMO/ICHCTBYIOIINX T'a30B
TOJIBKO ISl XUMUYECKH HE B3aMMOJICHCTBYIOIINX ra30B
TOJIBKO JJIs1 aTOMApHBIX T'a30B
TOJIBKO JUISI MOJIEKYJISIPHBIX T'a30B
8. Hpeueﬂbnbm BAKYYM MEXaHM4Y€CKOIr0 BPallaTe/J I bHO-MACJASIHOTO ABYXCTYIIEHYATOr0
HAaCOCa COCTABJISIET
1. 107 mm pr.cr.

el e

P

PIENERRN

2. 107 mMm pr.cT.
3. 10° mmpr.cT.
4. 10" mmpr.crT.
5. 10° mmpr.cT.

9. C kaKkoro aaBJIeHUsI MOKHO 3aIyCKATh MAPOCTPYHHbII HACOC
C aTmocdepHOro naBieHus

C naBieHus BbllIe aTMOC(HEPHOTO

C naBnenus menee 0,001 mm.pr.cT.

C nasnenus menee 0,1 MM.pT.CT.

C nro6oro naBieHUS

SNk W=



1.2. Cnucox Bonpocos u (MaM) 32XaHMI /151 IPOBEIEHHsT MPOMEKYTOUHON ATTECTAIMH
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.

20.
21.
22.

23.

24.
25.
26.

Cnucox BONPOCOB K K3aMEHY:

OcCHOBHBIE TOHATUS KUHETHUYECKON TEOpUHU pa3pEeKEHHBIX Ta30B, OCHOBHBIE ITOJIOKEHMS.
3aKOH pacnpenesIeHusI MOJIEKYJI ITO CKOPOCTSM.

JlaBneHue ra3a ¢ TOYKM 3PEHMSI MOJIEKYJISIPHO-KMHETHMYECKON Teopuu. 3akoH JlanbToHa.
EnvHunbI naBaeHus.

Yucno MONeKyJl, yAapsOIUXCs O CTEHKY, UX CPEIHSSI SHEPTUsl.

KuHeTtndeckue XxapakTepUCTHKH MOJIEKYJIAPHOTO ABMKEHHUA. [IoHATHE cedeHus U cpenHen
JUTMHBI cBOOOTHOTO TIpodera. Pacnipenenenne MoeKy 1o JuinHaMm ¢cBOOOIHOTO mpobera.
[Iponeccrl mepenoca B razax. Bumbl mporeccoB mepenoca. OOiiee ypaBHEHHE MEPEHOCA.
BsskocTs.

Huddysnonnoe nBumxenue. Hecrammonapuas nuddysus. Bzaumbas guddysus u
camoauddy3us.

SIBiieHMs TepeHoca MNpU HU3KUX JaBIEHUAX. Pa3HOCTh JaBIEHHUN MEXAy pa3jiuyHO
HarpeThIMU YacTsaMu ra3a. Dpdy3us.

[TonaTue o cTemeHsx Bakyyma M ObIcTpoTe OTKadkd. OCHOBHOE YpaBHEHHE BaKyyMHOMH
TEXHUKHU.

Knaccuukanuss BakyyMHBIX HAcOCOB M HMX OCHOBHBIE XapaKTEPUCTUKH. MeTobl
olpeieNeHus ObICTPOTHI AEHCTBUS HAcOCA.

Teuenne rasa mo TpyOompoBogaM. MeToaMka pacuyeTa MPOIYCKHOM CHOCOOHOCTH
CJIOKHOTO TPyOOTIPOBOIa

OObemHas oTkauka. BpamarenbHble BakyyMHbIE Hacochl. [IpuHIMN razoBoro Oasacta.
Paboune )xuIKOCTH BaKyyMHBIX HaCOCOB.

@dusnuecKkue NPUHIMNBI TapocTpyHHONH oTKauku. JIudQy3uoHHbIE, 3KEKTOPHBIE H
OycTepHble Hacochl. Paboune KUIKOCTH M CEPBHUCHOE OOOpYAOBAHHUE IS MapOCTPYHHBIX
HAacOCOB.

MornekynspHas oTkauka. KOHCTpyKUMs M NpPUHLMI AEHCTBUS TypOOMOJIEKYJISIPHOTO
Hacoca.

Hacocsl noHHO-cOpOIMoHHOro THma. I'erTepHble, OpOMTPOHHBIE MU MAarHUTPOPa3psIHbIC
HaCOCHI.

Copbuus npu HHM3KUX Temmeparypax. Kpuorennsie Hacochl. Kiaccuduxanus, nmpUHIUN
JEHUCTBHS.

Knaccudukanus npubopoB 1t U3MepeHus BakyyMa. JKuakocTHbIe MAHOMETPBI.

BakyymMeTpbl U1t U3MepeHHs CpeqHero Bakyyma. MexaHudeckue jaedopMarioHHbIE U
TEIUIOBBIE MAHOMETPHI.

N3mepenne BbICOKOro Bakyyma. MIOHM3allMOHHbIE MAHOMETPBI.

I'pagynpoBka MaHOMETpPOB. MeETOABI H30TEPMHUYECKOTO PACHIMPEHUS, IOCTOSHHOIO
o0beMa, IepeMeHHOM TPOBOTUMOCTH.

MN3Mepenne mnapuuaibHbIX JaBiieHUH. (OCHOBHBIE IapaMeTpbl MaccC-CIEKTPOMETPOB.
[IpuHIMIT IEHCTBUSA MATHUTHOTO MACC-CIEKTPOMETPA.

Teuenckanue. TpeGoBaHUS K F€pPMETUYHOCTH BaKyyMHBIX CHCTeM. MeToabl Te4enCKaHusl.
[Ipo6OHble BemecTBa A TEYCHCKAHUS U KPUTEPUHU UX BBIOODA.

KoHCTpYKTHBHBIE 3J€MEHThl BaKyyMHbIX cucteM. OOmmMe cBelIeHHs, pa3beMHbIE U
HEPAa3bEMHBIE COSMHEHMSL.

KoMMyTannoHHass BakyyMHas anmapaTypa: BEHTWJIM, KIAllaHbl, BCIIOMOIATEIbHOE
o0opyaoBaHue.

MeTob! osrydeHus (0KUKEHHST) KPUOTEHHBIX JKUIKOCTEH.
CBolicTBa TBEPIBIX TEJI MPU HU3KUX TEMIIEpATypax.
Kpuorennas texHuka.
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277. CBoOHCTBA KUIKOTO TeIusi-4 U reus-3.
28. TonyueHre HU3KUX U CBEPXHU3KUX TEMIIEPATYP.
29. Tepmomerpus. [lepBUdHbIE U BTOPUYHBIE TEPMOMETPBI.
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IIpunoxkenne Ne2 k padoueil nporpaMme AUCHUILINHBI
«BakyyMHasi M KPHOT€HHAasl TEXHHUKA)

MeToandyecKue YKazaHud 1J1d CTYACHTOB 10 OCBOCHHIO TUCIHUIIJIMHBI

OcHoBHO# (popmoli H3NIOKEeHUs y4eOHOTO MaTepuana Mo AucuUIUnHEe «BakyymHas u
KpUOTEHHAsl TEXHUKa» SIBISIOTCS JIEKIIMM, KPOME TOro 3HAuMTEeNbHBIH 00BbEM Marepuana
BBIHOCUTCSI Ha CaMOCTOSATENbHBIA pa30op. s OCBOCHHSI TEOPETHUYECKOTO Marepuala
MPEyCMOTPEHBI MPAKTUUYECKHE 3aHATHSA U J1a0OpaTOpHBbIE pabOThI, HA KOTOPBIX MPOUCXOIUT
3aKperUIeHUE HABBIKOB pacyeTa MPOCTHIX BAKYYMHBIX M KPHOTCHHBIX CHCTEM, a TAK)KE MOTy4UTh
0a30BbIe HABBIKKA PAOOTHI C BAKYYMHOM M KPHOTEHHOW TEXHUKOM.

Jliss  yCHEmHOTO OCBOCHHUS TUCIUIUIMHBI OYeHb BAXXKHO 3HATH (PU3NYECKUE OCHOBBI
BaKyyMHON (KpPHOTE€HHOI) TEXHUKH, a TaKXKe IMOJy4YUTh MPAKTUYECKHUE HABBIKU PAaOOTHI, KaK C
BaKyyMHBIMU (KpUOTEHHBIMH) CHCTEMaMH, TaK W OTICIbHBIMU €€ siemeHTamu. [lis 3Toro
HEO0OXOUMO  pa3o0paTh OCHOBHBIE TEOPETUYECKHWE BOIPOCHI, Kacarouluecss JaHHOU
JTUCITUIUIMHBI, pa300paTh OCHOBHBIE OCOOEHHOCTH KOHCTPYKIIMM BaKyyMHOU (KpHUOTEHHOI)
TexHuku. Jl7g moHMMaHus paboOThl BaKyyMHOW (KpUOT€HHOW) TEXHHUKH HEOOXOJAMMO 3HATh H
MOHMMATh JIEKIMOHHBIH MaTtepuan. [lodToMy B Tporecce H3ydeHUS  AUCIMILTAHBI
PEKOMEHAyeTCsl PeryyiipHOe MOBTOPEHHE MPOIJAEHHOTO JEKLUHOHHOrO Marepuana. Matepuad,
3aKOHCIICKTHPOBAHHBIA Ha JEKIHUAX, HEOOXOJUMO JoMa eme pa3 mnpopabaTeiBaTh W TpU
HEOOXOJUMOCTH JIOTOJHATh MHGOpMaIued, MOJyuYeHHOM Ha KOHCYJbTAIMSIX, MPAKTUYECKUX
3aHITHSIX WIH U3 YIeOHOU TUTEPaTypPHI.

Bonwmmoe BHMMaHHWE MOMKHO OBITH ynaeleHO jabopaTopHbIM paboram. B xome ux
BBITIOJTHEHUS, CTYACHTHI TPHOOPETAIOT HEOOXOAUMBIC MPAKTUYECKUE HABBIKM pPAOOTHI C
BaKyyMHOW (KpUOT€HHOW) TEXHUKOW M, Yy4YaTrcs CaMOCTOATEIbHO 0OpabaThiBaTh U
WHTEPIPETHPOBATH IKCIIEPUMEHTAIILHBIC TAHHBIC.

Jns mydmero NMOHMMaHUSI POJIM, MECTa W OTPAaHMYCHUN BaKyyMHOM M KPUOTEHHOM
TEXHUKH  HEOOXOJUMO  JIOCTATOYHO  MOAPOOHO  pa3o0Oparh  HECKOJIBKO  MPUMEPOB
TEXHOJOTMYECKOTO0 M  aHaJIUTHYECKOTO O0OpyIOBaHMs, B KOTOPBIX IPEAyCMOTPEHO
UCIIOJIb30BAaHNE BAKyyMa U CBEPXHU3KUX TEMIIEPATYP.

Jlis mpoBepKU W KOHTPOJIS YCBOGHUS MaTepuana AUCLUUIUIMHBI, B TeUeHUE OOydeHHUs
MPOBOSITCS MEPOIIPHUATHS TEKYIICH aTTeCTalliy B BUJIE TECTUPOBAHUS (B ayJAUTOPHH), TOKIa1a
Ha BEIOPAHHYIO TEMY U 32)KUTHI JIA0OPATOPHBIX padoT.

3aueT mpuHUMAETCs 1Mo OuiIeTaM, B MUChbMEHHON (popMe, KX bl U3 KOTOPHIX BKIIOYACT
B ce0s Ba TeopeTudeckux Bompoca. Ha caMoCTOsSITeTbHYI0 MOATOTOBKY K 3a4eTy BBLACISAETCS
6onee 3 aHEH, MO0 HEOOXOJUMOCTH MTPOBOIUTCS KOHCYJIbTALIUS.

Y4yeOHO-MeTOaANYECKOEe 00ecIIeueHue
CaMOCTOSITEIbHON PadoThI CTYIEHTOB MO THCHUILINHE «BakyyMHasi 1 KpuoreHHast
TEXHUKA)

Jlsiss caMOCTOSITENIBHON pabOThl PEKOMEHAYETCS HMCIOJIb30BaTh CIEAYIONIYI0 YYeOHYIO

JUTEPATYPY:
a) OCHOBHasI IMTEPATypPa

1. IWemnn E. IT. Bakyymusie Texnonoruu: [yue6. nocobue]. / E. T1. Illemun - Jlonronpy JHblii:
HWnrtennekrt, 2009. - 501 c.

2. lllecrak B.I. Bakyymnas texumka. Konuemms paspexennoro rasa. / B.II. Illecrak -
Mocksa: MUDU, 2012. - 272 c.
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3. Apxapos A.M. Teopus u pacueT KpHOreHHbBIX cucreM / A.M. Apxapos, U.B. Mapdenuna,
WN.E. Mapdynun. — M.: Mamunoctpoenue, 1978.—415 c.

0) 1OMOJIHUTEIbHAS JTUTEepaTypa

1. Hecrepos C. B. Meroasl pacuera clnoxkHbiXx BakyyMHbIx cucteM / C. B. Hecrepos, [u
ap.].M: Texnocdepa, 2012. — 375 c.
2. Pozanos JI.H. Bakyymnas Texnuka. — M.: Beicimas mxomna, 1990. — 320 c.

(O8]

. Hemman C.HayuHble OCHOBBI BaKyyMHO# TeXHUKU. — M.: Mup, 1963.

4. lemuxos K.E. Teopernueckue ocHoBbl BakyyMHol Texuuku. / K.E. Jlemuxos; Huxymun H.
K; Kanmmnkus JI. A - Mocksa: M3narensctBo MI'TY um. H.O. baymana, 2008. - 64 c.

. JIx. Yacron, Texnuka cBepxBbICOKOro Bakyyma,M,Mup,1988.

6. Kyssmun B.B., Anstes B.A. Texuuka usmepenus Bakyyma / MoHorpadus. - Kazans: U31-8o
Kazan.roc.texno:n. yn-ta, 2009. - 300 c.

7. laroxun B.JI. TexHo0rus BaKyyMHBIX CHCTEM: YueOHoe 1oco-oue. M.: MU®U, 2000.

9,

. Ilepeyenb pecypcoB HH(POPMALUOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « MHTEpHETY,
PEKOMEHAOBAHHBIX K HCI0Jb30BAHUIO IIPH OCBOCHUH THCHUIIIHHBI

1. DnexTpoHHas OubnroTeka yueOHbIX MaTepuanoB SApl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php).

2.91eKTpOHHO-OMOINOTEYHAS cucreMa «YHUBEpCUTETCKAs onbmmoTeka online»
(www.biblioclub.ru ).

3. OTKpBITHIE pecypchl HaydHOU AneKkTpoHHOU O0mbmmoTekn eLIBRARY .ru.

4. TlonHOTEKCTOBBIE  DJEKTPOHHBIE  KOJUIEKIMH  Springer  (OTKpPBITbIE  MaTepUalbl)
http://link.springer.com/,

5.Hayunas 6ubmuotexa otkpbitoro nocryna «K KUBEPJIEHMHKA».
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