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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

BBEJIEHUE B TEXHUKY ®U3NYECKOI'O SKCIIEPUMEHTA
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AHHOTALMS

B pamkax Kypca OCBEILEHBI ClIeqyrolue TeMmbl: VH)KEHEpHbIE OCHOBBI MAaTE€pUATIOBEACHMUS.
Metonel  uccienoBaHMsT W (QU3MYECKMX M CTPYKTYPHBIX — XapaKTEPUCTUK  MaTEpHaJIoB.
HanocTpykTyprpoBaHHbIe (YHKIIMOHAIBHBIE MAaTepPHAIbl U MEPEUUCIUTh UX YHUKAJIbHBIE CBOMCTBA.
®u3nyecKkrue OCHOBBI COBPEMEHHBIX METOJOB MOJEIUPOBAHUS CBOMCTB HAHOCTPYKTYPHUPOBAHHBIX
MaTepuanoB. IloctaHOBKa (U3MYECKOT0 SKCHEPUMEHTa M BaKyyMHas TeXHHMKAa. OCHOBHBIC BH[bI
CPEACTB JOCTHXKEHUS BBICOKOI'O BaKyyMa U (pM3MUECKHE OCHOBBI MX (yHKIMOHMpOoBaHUs. [locTaHoBKa
SKCHEpUMEHTAa B MOJIEKYJSIpHOH (U3uKe. ANTOPUTM peIIeHHs SKCIEPUMEHTaIbHON 3a/lauH.
[InanupoBanue >kcniepuMenTa. PaznenutensHble npuOOpel.  Macc-CrieKTpoMeTprUIecKue MpHOOpHI.
DNeKTpOMarHuTHele ycTaHOBKHU. PabGouas mopnens. Texnuyeckuil mpototun. ONBITHBINA 0O0paser.
ABTOMaTH3aIMsI M3MEPEHUH B HKCHEPUMEHTANbHON (usmke. Buasl m3MepeHuil M MOTPEnIHOCTEH.
OneHka CHCTEMAaTHYECKOM W Cily4alHOM mnorpemtHocTedl. XapaKTepUCTUKM TOYHOCTH CPENCTB
n3Mepenuil. OCHOBHbBIE 3aauH, pelIaeMble Mpu 00paboTKe OMBITHBIX JaHHBIX. OOIACTH MPUMEHEHUS
BaKyyMHOM TeXHMKH. MeToasl nosydyeHus BakyyMa. Knaccugukanus cpeacTB NOIy4EeHUs BaKyyMma.
Ob6nactu aeicTBUS BaKyyMHBIX HacocoB. CpaBHEHHUE pa3IMUHbIX TUIIOB HACOCOB U KPUTEPHUH BHIOOpA.
OcHOBHBIE ~ XapaKTEpUCTHUKUM  HacocoB. DOpBaKyyMHBIE  HAcOCH:  IIJJACTUHYATO-POTOPHBIE,
JBYXpOTOpPHBIE, Ap. Hacochl. [IpHMHIMIBI AEWCTBUS, MapaMeTpbl M KOHCTPYKTHBHBIE OCOOEHHOCTH
¢dopBakyyMHBIX HacocoB. Macna. TypOoMoseKysipHble HACOCHI. MAPOCTpyiHbIe HAacOChl. [IpuHIMIBI
JeUCTBUS, XapaKTEPUCTUKM M KOHCTPYKTUBHBIE OCOOCHHOCTH BBICOKOBAaKYYMHBIX HAaCOCOB.
[eonuToBble, MOHHO-COPOLIOHHBIE, KPHOT€HHbIE M JIPYTH€ HACOCBHl, NPHUMEHSEMbIE B Macc-
criekrpometpax. JloBymku. ['errepsl. [IoHATHE 0 BaKyyMHBIX cucTeMax. BpICTpOoTa OTKauku Hacoca u
oOBbekTa. Meroauka pacuera BakyyMHbIX cucteM. [Ipumepst pacuera. M3mepenue nasnenus. [louck
TE€4YH. OJIEMEHThl BaKyyMHBIX cHcTeM. C(TaTH4ecKue, TEIUIOIEKTPUIECKHE, HOHU3ALUOHHBIC,
UIEKTPOPA3PAAHbIE U JIp. BAaKyyMMETphl. XapaKTEpUCTHKM U PEXUMBI pabOThl BaKyyMMETPOB.
W3mepeHune napuuansHbIX JaBieHui. IHTeprperanus cnekrpa Macc octaToyHoro rasa. [Ipubops! aiis
U3MEPEHUS MAPLUAIBHBIX JaBJICHUN: MarHUTHBIA CTATUYECKUN MaCC-CIIEKTPOMETP, BPEMAIIPOJICTHBIN
Macc-CIEKTPOMETp, OMEraTpoH, (apBUTPOH, KBaJpPYyMOJIbHBIH Macc crekrpoMerp. McnbiTanue
BAKYYMHBIX CHCTEM Ha TIE€pMETUYHOCTb. Teuun. Mertonsl Jokamm3anuu Teded. Macce-
CIIEKTpOMETpPUYECKUE Tedeuckarenu. Hamyck razoB B BaKyyMHBIE CUCTEMBI. ['a30BbIM IIOTOK 4epe3
Macc-criekTpoMerp. HamyckHble cucTteMbl Macc-crieKTpoMeTpoB. Hamyck ra3oB B NMEpHOIHYECKOM U
HENpephIBHOM pexumax. MemOpanHblii BBoA. [luddepeHunanbHple CcHCTEMbl OTKauKH Macc-
CIIEKTPOMETPOB.  DJEKTpOpaclbUIeHUE  KUAKOCTEeW. MoHu3zanmusa B KOPOHHOM  paspsje.
®dotononusanus. Beog TBepasix 00pa3noB B BakyyM. CHCTEMBbl LUTIO30BaHUS TBEPHBIX 00pa3loB B
BakyyM. BakyymnHas apmarypa. Marepuansl 3J€MEHTOB BaKyyMHBIX CHCTEM. YIUIOTHEHHS.
PerynupoBouHble BEHTUIIN 1711 Macc-ClieKTpoMeTpoB. HaTekarenu. DneKkTpuueckrue BBOBI.

1. IEJIA U 3AJAYA OCBOEHHMS YYEFHOM JJUCHUILINHBI

HGHHMI/I OCBOCHUA yqe6H01?1 AUCHUIUIMHBL  ABJIIIOTCA: O3HAKOMJICHHUEC CTYACHTOB C
COBpPCMCHHBIMHU MCTOJUKaAMH q)OpMI/IpOBaHI/ISI U UCCICOOBAHUSA TOHKOINUICHOYHBIX CTPYKTYp. B TOM
YHCJIIC HaHOMaTCpuaiaB. Oco00e BHHMaHHE YACIACTCA (1)I/ISI/I‘I€CKI/IM OCHOBAaM 3KCIICPUMCHTAJIbHBIX
METOJ0B, ABJIAOIIUXCS 0a30BEIMU B HCCIICOOBAHUAX HAHOCTPYKTYP U IMOBEPXHOCTHU TBEPAOTO TCIA.

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO



N3yuenune

JOAHHOM  JUCIUILIMHBI

IIPEALIECTBYET

Hay4YHO-UCCIIEN0BATEIbCKON

pabote

CTYACHTOB, U oOecrieuyuBaeT npopadoTKy TEOPETUUYECKUX BOIPOCOB B paMKaxX BBHIOPAHHOTO MpoQuis
MOJITOTOBKH, M3yYE€HHE COBPEMEHHBIX METOJIOB HCCIEIOBAaHUS (DU3NYECKHX CBOWCTB MaTEpHAaJIOB,
ydacTue€ B Hay4HbIX HCCIEIOBaHMIX. B paMkax Kypca Hapsly cO 3HAHUSIMH TEOPETUYECKUX OCHOB

BAKYyMHOW TEXHHUKH, KOHCTPYKLHMOHHBIX U (YHKIHMOHAJIBHBIX MAaTepUaNOB, CTYAEHTHI MOJy4aT

MPaKTUYECKHE HAaBBIKU: pacyera CIOKHBIX BaKyyMHBIX KOHCTPYKIMH, MOCTaHOBKH (PU3NYECKUX

OKCIICPUMCHTOB B obnactu MOJ'IGKyanpHOfI (1)I/IBI/IKI/I W HAHOMATCPHAJIOB.

3.
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCnoHaNbHbIE KOMIIETECHITIH:

O®OPMUPYEMBIE KOMIIETEHIIU U ITVTAHUPYEMBIE PE3YJIbTATbBI

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOI[ W HAMMCHOBAHUC MHAUKATOpA JOCTHIKCHUS KOMIICTCHIIUN

[IpodeccnonanbHbie KOMIETEHIIMA B COOTBECTBUU C 3ajjadaMud W OOBEKTamMu (o0iacTsaMu

3HaHUI) TPOpEeCCUOHATLHOM 1A TEEHOCTH:

3apaua
npodeccuoHaIbLHOM
naesiteabHoctu (3I11)

CO6op u 0OpaboTka
HAay4YyHOH U
AHAIIMTUYECKOMN
nHpopManuu ¢
HCIIOJIb30BAaHUEM
COBPEMEHHBIX
MPOrpaMM, CPEJCTB U
METOJIOB
BBIYMCIIUTEIIHLHON
MaTeMaTHKH,
KOMITBIOTEPHBIX H
UH(OPMALIMOHHBIX
TEXHOJIOTHI; U3YUYEHHE
Y aHaJIU3 Hay4HO-
TEXHUYECKON
nHpopmanuu,
OTEYECTBECHHOTO U
3apy0exHOro OmbITa
0 TEMaTUKe
uccaeaoBaHus, coop u
00paboTKa HAY4YHOU 1
AHAJTUTUYECKON
uHpOpMAIINH C
HCIIOJIb30BAHUEM

@

O0BbeKT niIn
00J1aCThH 3HAHUSA

KCIIEPTHO-aHATUTHY
Pe3ynbTarsl
HCCIIeJOBAHHUM,
Hay4HbIC U
AHAIMTUYECKHE
OTYETEL.

Kon n naumenoBanue
npogeccuoHaILHOM
KOMIIeTEeHIIUH;
OcHoBaHue
(mpogeccuoHaANBHBIN
cranaaprt-I1C, ananus
ONbITA)

eCKui

ITIK-14.1 [1] - CocobeH k
CO3JJaHUIO0 TEOPETUUECKUX
Y MaTeMaTUYeCKHUX
MO/IeJIel, OMUCHIBAKOLIUX
OCHOBHBIE MPOIIECCHI B
npudopax Gpunku
TBEPJIOTO Tella, Ta3epHBIX U
IJJa3MEHHBIX YCTaHOBKAX,
CHUCTEMax KBaHTOBOM
JIOTUKHU Ha OCHOBE
YABTPAXOJIOAHBIX ATOMOB U
HMOHOB B JIOBYLIKAX

Ocnosanue:
[TpodeccrnonanbHbI
cranaaprt: 29.004

Kon n naumenoBanue
HHIMKATOpPa
JOCTHKEHUS
npodeccuoHAIbLHOM
KOMIIeTeHI[UH

3-TIK-14.1[1] - 3HaTh
OCHOBBI (DH3UKH
KOHJICHCHPOBAHHBIX CPEJI:
SHEPreTUIECKUE 30HBI,
KJIACCU(PUKAIUIO BEIICCTB
C TOYKH 3pCHHS 30HHON
TEOPHH, OCHOBBI (PH3UKU
METaJIIOB,
MOJTYTIPOBOTHUKOB U
HAHOCTPYKTYP; OCHOBHBIC
CBOMCTBA U
TEOPETUYECCKHE MOJIEIH,
OTIHCHIBAIOIITHE
YIIBTPaXOJIOAHBIC ATOMBI
Y IOHBI B JIOBYIIIKE. ;
V-IIK-14.1[1] - ymeTb
chopMyIHpOBaTH
MaTeMaTHYECKYI0 MOJICIb
JUTSI TIPOTOTHITA WITH
MakeTa
pa3pabaTbIBa€MOro
npudopa Gu3uKu
TBEPAOTO TeJIa, JIa3€PHOU
WM TUIa3MEHHOMN




COBPEMEHHBIX
MporpamM, CpPeJICTB U
METOIOB
BEIUHMCITUTETbHOHN
MaTeMaTHKH,
KOMITHIOTEPHBIX U
MH(OPMALIMOHHBIX
TEXHOJIOTHiA.

[IpoBeneHne Hay4HBIX
Y aHAJIUTUYECKUX
HUCCIIEIOBAaHUN 110
OTJICITBHBIM pa3jienam
(3Tamnam, 3aJaHusIM)
TeMbI (IPOEKTa) B
paMKax MpeaMeTHOU
00J1aCTH 10 MPOPUITIO
CTeMAIN3aIIH B
COOTBETCTBUHU C
YTBEPIKIACHHBIMU
IJIaHAMH U
METOIMKAMH
HCCIIEI0BAHUM.
ydacTUe B MPOBEICHUN
HaOI0IeHUH 1
U3MEPEHMU,
BBITIOJTHEHUH
IKCIIEPUMEHTA U
00paboTKe TaHHBIX C
WCTIOTb30BaHUEM
COBpPEMEHHBIX
KOMITBFOTEPHBIX
TEXHOJIOTH; ydacTue
B IIPOBEJICHUH
TEOPETUUECKHUX
HWCCIEIOBAHMH,
MIOCTPOCHUU
(bu3HYecKuX,
MaTeMaTHYeCKHX U
KOMITBIOTEPHBIX
MoJIeTIel U3y4aeMbIX
MPOLECCOB U SIBJICHU,
B IIPOBEJICHUH
AHATUTUICCKUX
HUCCIIEJOBaHUI B
MPEeIMETHOM 00JIacTH
10 IpoHITIO
CTeIMAIN3ALINY;

JlesiTenbHOCTB 110
pa3paboTke
MaTepHasos,
MIOKPBITHH,
puOOpOB.

Hay‘lHO-I/ICCJIC,[[OBaTeHLCKI/II‘;I

I1K-14.2 [1] - Criocoben
MIPOBOANTH HAyYHBIE
WCCJICIOBaHMS B 00JIaCTH
bu3uKu
KOHICHCHPOBAHHOTO
COCTOSTHUSI BEIIECTBA C
1EJIBI0 Pa3padOTKu

MOy IPOBOIHUKOBBIX,
CBEPXITPOBOIHUKOBBIX,
TOHKOTIJIEHOYHBIX U
HAHOCTPYKTYPHUPOBAHHBIX
MaTepUasos,
CBEPXITPOBOIAIINX
YCTPOWCTB U
OTITORJICKTPOHHBIX
npubopoB; B 001acTu
OTITHYECKOTO
npruOOpPOCTPOCHHS,
ONTHYECKUX MATEPHAIIOB H
TEXHOJIOTH{; B 0051acTH
Ja3epHON (GU3HKH C TETBIO
CO3/I1aHHS HOBBIX ITAJIOHOB,
METOJIUK BEJICHUS
M3MEPEHUI U CPEeNICTB
U3MEPEHUM C UX
MOCIEAYIOLIEN
aTTecTaluen u BBOJOM B
peecTp CpeaCcTB U3MEPEHUN
TUTSL HY KT
HAHOMETPOJIOTUHI

Ocnosanue:
[TpodeccrnonambHBIM
cranmaaprt: 25.049

YCTaHOBKH.;
B-I1K-14.1[1] - BmageTh
KBaHTOBOMEXAHUYECKUM
ONMCAaHUEM TBEPABIX TEIl,
TEPMHUHOJIOTUEN
SHEPreTHYECKUX 30H,
KBa3U4acCTUIl U
pa3MEPHOro KBaHTOBAHH,
METOIaMH
KOMITBFOTEPHOTO
MOJEIUPOBAHUSL
(bu3NYeCKUX MPOLIECCOB.

3-TIK-14.2[1] - 3HaTh
OCHOBHBIE COBPEMEHHBIE
TOCTIDKCHHS (PU3HKH
TBEPJAOTO Tena u
BO3MOXKHOCTH
COBPEMEHHOM
JKCHEPUMEHTAIBHON
TEXHHUKH; OCHOBBI
(U3UYECKON ONITHKH,
TEOpHI0 UHTEpDepeHLnH,
TudpaKI, OCHOBBI
aTOMHOU U
MOJIEKYJISIPHOM
CHEKTPOCKOMUU; CIIOCOOBI
¥ METOJIbI CO3/IaHUS
HOBBIX 3TaJIOHOB.;
V-TIK-14.2[1] - ymeTh
MOCTPOUTH
MaTeMaTHYECKyI0 MOJIEb
SIBIICHUS, pACCUUTATH
CXeMy IKCIIEpUMEHTA,
IPOBECTU OLIEHKU
apaMeTpoB MaTepHaIoB,
BBIOpaTh HEOOXOAUMBIE
MaTepUaIbl U METOINKHU
TUTSL pEeIIeHUs
KOHKPETHBIX 33134 C
y4eTOM JlaTbHEeHIIero
IPUMEHEHUS B cepe
Hay4YHO-
HCCJIEIOBATEIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX paboT B
obnactu HpU3MKH
KOHJICHCHPOBAHHOTO
COCTOSIHUS BEIIECTBA U
CPENCTB U3MEPEHUN. ;
B-IIK-14.2[1] - Bnanetsb
OCHOBAMH CTIIEKTPOCKOIHH




y‘-IaCTI/Ie B CO31aHUN
HOBBIX MECTOI0B U
TEXHUYECKUX CPEACTB
HUCCIIEIOBAHUN U
HOBBIX pa3padoToK,
yqaCTHe BO BHeI{peHI/II/I
pe3yJIbTaToOB
HUCCIIETOBAaHUN U
pa3paboToK.

aTOMOB U MOJIEKY!I,
METOJIMKaMU BEJCHUS
U3MEPEHUN U CPEICTB
M3MEPEHUI; METOJaMHU
MIOJTyY€HUs, aHAJIN3a U
ONMCaHUs apaMeTPOB U
XapaKTEpUCTHUK
IIPOLIECCOB B
AKCIEPUMEHTAIBHBIX
YCTaHOBKaxX (U3UKH
TBEPAOTIO Tela U
Ja3epHON QUBHKH.

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUATLJIAHBI

Hampasnenus/uenu
BOCITUTAHHUS
[IpodeccuonanbHoe
BOCITUTAHHE

3aga4ym BocriuTaHus (Kog)

Coznanue ycinoBui,
obecnieunBaronux, popmMupoBaHue
TBOPYECKOTO
WHXXEHEPHOT0/TIPO(eCcCHOHATIEHOTO
MBIIUICHHSI, HABBIKOB OPTaHU3alUN
KOJIJIEKTUBHOW MPOEKTHOMN
nesitenbHocTH (B22)

BocnurarenbHbIl TOTEHITHUAT
JUCITUTLINH

1.Mcnons3oBanue
BOCITMTATEILHOIO ITOTEHITHAIIA
JTUCITUILTAH TPOGECCHOHATBHOTO
MOJTYJISI 1Sl pa3BUTHSI HABBIKOB
KOMMYHUKalMU, KOMaHIHON
paboTHI U THIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIUIEHUS, CTPEMIICHUS
CJIeZIOBATh B MPO(hecCHOHAIBHOM
JIEATEIIbHOCTH HOpMaM
MOBEIECHNS, 00ECIIEYNBAIOIINM
HPABCTBEHHBIN XapaKTep
TPYIOBOH JESITEIIbHOCTU U
HECJTY>KeOHOTO TIOBEICHMS,
OTBETCTBEHHOCTH 32 MPUHSATHIE
penieHus 4epe3 MoIrOTOBKY
TPYIIOBBIX KYPCOBBIX paboOT U
MPaKTUYECKUX 3aJIaHUMN, PEIICHHE
KEMCOB, MPOXOXKACHHUE MPAKTUK U
noarorosky BKP.

2 .HMcnons3oBanue
BOCIIUTATEILHOTO ITOTEHIIAAIA
JTUCIUILIAH TPOo¢dECCHOHATBHOTO
MOAYJIS Ui - GOPMHUPOBAHHS
MIPOU3BOACTBEHHOT O
KOJUIEKTUBH3Ma B XOJI¢
COBMECTHOT'O PEIICHUS KaK
MOJICIIbHBIX, TaK M MPAKTHIECKUX
3a/1a4, a TaKXKe MyTeM
MOJIKPETUICHHE PalliOHATBHO-
TEXHOJIOTHYECKUX HAaBBIKOB
B3aUMO/JICHCTBUS B TPOCKTHOU
JIeSITeIIbHOCTH SMOIMOHAIbHEIM
3¢ dexToM ycrenHoro
B3aMMO/JICUCTBUS, OLTYIIICHUEM




[IpodeccuonanbHoe
BOCIIUTAaHUEC

Coznanue ycnoBui,
o0ecrneynBaronnx, OpMUPOBaHUE
KYyJIbTYpbl O€30ITaCHOCTH IIPU paboTe
Ha SKCIICPUMECHTAJIBHBIX U

MPOMBIINIJICHHBIX YCTAHOBKAX BBICOKOH

MotrHocTr (B28)

pocTa o01iei 3pPEeKTUBHOCTH
NIPU pactpeeNICHHH MPOSKTHBIX
3aJa4 B COOTBETCTBHH C
CHIIbHBIMH KOMITE€TEHTHOCTHBIMU
¥ SMOIIMOHATILHBIMU CBOHCTBaMU
YJIEHOB MPOEKTHOM I'PYIIIBI.
1.Ucnonp3oBanne
BOCIIUTATEIIHHOTO MTOTCHIINAIIA
NpOQHUIBHBIX TUCIUIUIMH U BCEX
BUIOB TIPAKTUK JJIS: -
(bopMHpOBaHUS KYJIbTYPbI
Ja3epHOi 6€30MacHOCTH
HOCPEICTBOM TEMAaTHUECKOTO
aKIEHTUPOBAHUS B COJICPIKAaHUH
JUCLUIUIMH M y4eOHbIX 3aJJaHuH,
MOJIrOTOBKHU 3cce, pedepaTos,
JMCKYCCHI, a TaKXKe B X0JIe
MPAKTHUYECKOH paboThI €
Ja3epHbIM 00OPYJOBAHUEM. -
(bopMHPOBaHUS KYIBTYPHI
6e30macHOCTH IpU paboTe Ha
9KCIEPUMEHTAIBHBIX U
IPOMBIIIJICHHBIX YCTAaHOBKAX
BBICOKOM MOIIHOCTH U
UMEIOIMMHU MTOBBIIICHHBIN
YPOBEHb OITACHOCTH Yepe3
BBINOJIHEHHUE CTYJCHTaMHU
NPaKTUYECKUX U J1a00paTOPHBIX
paboT, B TOM 4yHuCIIe HA
000pYIOBaHUY JIJIsl KCCIICTIOBAHUS
BBICOKOTEMIIEPATYPHOI1 M1a3MBbl.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCITATIINHBI

Paznensl yueOHOM TUCHUIUIMHBL, X 00BbEM, CPOKH U3y4eHUS U (POPMBI KOHTPOJIS:
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7 Cemecmp
1 Paznmen 1 1-8 16/16/0 25 K-8 3-TIIK-
14.1,
V-
TIK-




14.1,
B-
[K-
14.1,
3-TIK-
14.2,
V-
IIK-
14.2,
B-
[K-
14.2

2 Paznen 2 9-16 | 16/16/0 25 K1-16 | 3-IIK-
14.1,
V-
IIK-
14.1,
B-
[K-
14.1,
3-TIK-
14.2,
V-
K-
14.2,
B-
K-
14.2

Umoeo 3a 7 Cemecmp 32/32/0 50
KonTpoabhbie 50 2 3-11K-
MeponpusaTus 3a 7 14.1,
CemecTtp V-
K-
14.1,
B-
[K-
14.1,
3-I1K-
14.2,
V-
K-
14.2,
B-
[K-
14.2

* — COKpallIeHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** _ cymMMa MakCHMalbHBIX 0allIoB J0OJKHA ObITh paBHa 100 3a ceMecTp, BKIIOYAs 3a4eT U
(unn) sK3aMeH

CoxpallieHre HaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAI[UU Pa3eyioB:

| 0O603Ha | IMosHOe HAMMEHOBAHUE |




YCHHEC

K1

KOHTpOJ’II) 110 HTOIraM

DK3aMeH

KAJIEHJIAPHBIN IVIAH

Henen

Tembl 3ansaTuii / Conepxxanue

Jek.,
qac.

Ip./cem.
, Uac.

JIao.,
qac.

7 Cemecmp

32

32

0

1-8

Pazgen 1

16

16

0

1-8

Tema 1

Beenenue. OOmye NOHATHS O IPOBEACHUN (PUZNIECKUX
skcriepruMeHToB. TexHuka 6e3omnacHoctu. HxeHepHbie
OCHOBBI MaTepHUaoBeAeHNsI. MeTObl HCCIIENOBAHUS U
(bU3NYECKUX U CTPYKTYPHBIX XapaKTEPUCTHK MaTepHaIIOB.
HanoctpykTypupoBaHHble (yHKIMOHATIBHBIE MaTEPUAIIbI U
MIEPEYMCIINTh UX YHUKaIbHBIE CBOMCTBA. DU3NYECKHE OCHOBBI
COBPEMEHHBIX METOI0B MOJEIMPOBAHUS CBOWCTB
HaHOCTPYKTYpPHUPOBaHHBIX MaTepuanos. [loctaHoBka
($U3NUECKOro SKCIepuMeHTa U BaKkyyMHast TeXHUKa. OCHOBHbBIE
BUJIBI CPEJICTB JOCTUKEHHSI BBICOKOTO BaKyyMa U (pU3NYECKUe
OCHOBBI MX (pyHKLIMOHUpOBaHUs. [TocTaHOBKA SKCIIEpUMEHTA B
MOJIEKYJISIPHOM QU3uKe. ANTOPUTM pEeLICHUS
JKCIIEpUMEHTAIILHOM 3a1a4u. [ ltannpoBaHue sKkCiepUMeHTa.
Pa3znenurensHbie mpulOopbl. Macc-criekTpoMeTpruecKkue
npuOOpBI. DIIEKTPOMarHUTHbIE ycTaHOBKHU. Pabovas Moiens.
Texanueckuit mportotun. ONBITHRIA 00pa3er]. ABTOMAaTH3aIUS
M3MEPEHUH B 3KCIIEpUMEHTATIBHOM pu3uke. Busl uamepenuit
u norpemHocTel. O1eHKa CUCTEMaTHYeCKON U CIIy4aiiHON
MOTPEIHOCTEN. XapaKTEpUCTUKU TOYHOCTHU CPEICTB
n3mepennii. OCHOBHBIC 3a/1a4uH, peliaeMble Ipu 00paboTke
OIBITHBIX JIaHHBIX. O0JaCTH NIPUMEHEHUS] BAKYYMHON TEXHHUKH.
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Pazgen 2
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Tema 2

Mertoab! nosyuenus Bakyyma. Knaccudukanus cpencts
nojy4yeHus Bakyyma. O0sacTu JeicTBUSL BaKyyMHBIX HACOCOB.
CpaBHeHHUE pa3IMYHBIX TUIIOB HACOCOB U KPUTEPUHU BBIOOpA.
OCHOBHBIE XapaKTEPUCTUKU HacocoB. DOpBaKyyMHbIE HACOCHI:
IUIACTUHYATO-POTOPHBIE, IBYXPOTOPHBIE, IP. HACOCHI.
[TpuHUMIIBI KElCTBUS, TApAaMETPhl U KOHCTPYKTUBHbIE
0oco0eHHOCTH (OpBaKyyMHBIX HACOCOB. Macia.
TypOomoneKynspHbIle HACOCHI. MAPOCTPYHHBIE HACOCHI.
IIpyHUMIIBI NEHCTBUSA, XapAKTEPUCTUKU U KOHCTPYKTUBHBIC
0COOEHHOCTH BBICOKOBaKyYMHBIX HacocoB. L{eonuToBsie,
HMOHHO-COpPOLIOHHBIE, KPHOT€HHBIE U IPyTHEe HACOCHI,
IIPUMEHsIEMbIE B Macc-criekTpomerpax. JIopymku. I'errepsr.
[TonsiTHe 0 BakyyMHBIX cUCTEMax. bpicTpoTa OTKa4uky Hacoca u
o0bekTa. MeToiuKa pacuera BaKyyMHbIX cucteM. [Ipumepsl
pacuera. U3mepenue naBnenud. [Touck teun. DieMeHThI
BaKyyMHbIX cucTeM. CTaTH4eCKHE, TEMI0IEKTPUUECKHE,
MOHU3ALMOHHBIE, JIEKTPOPA3PSAHBIE U AP. BAKYYMMETPHI.
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XapaKTepUCTUKU U PEKUMBI Pa0OTHI BAKYYMMETPOB.
N3Mepenne napiumanbHbIX AaBiaeHuid. HTepnpeTanusa cnekTpa
Macc 0CTaTOYHOTro rasa. [Ipudopsl 11 n3MepeHus
MapUyaibHbIX JaBICHUI: MarHUTHBIA CTATUYECKUI Macc-
CIIEKTPOMETP, BPEMSIPOJIETHBIN MacC-CIIEKTPOMETP,
OMETaTpoH, (papBUTPOH, KBaAPYIOJIbHBIM MacC CIEKTPOMETD.
HcnplTaHne BakyyMHBIX CUCTEM Ha F€pMETUYHOCTh. Teuwn.
Mertoibl ToKanu3auu Teue. Macc-CieKTpOMEeTpUIECKUE
Teueuckarenu. Hamyck ra3zoB B BakyyMHbIE CUCTEMBI. | 'a30BbIi
IIOTOK 4epe3 Macc-crnekTpoMerp. HamyckHble cuctemsl Macc-
crieKTpoMeTpoB. Hamyck razoB B IepuoAUYECKOM U
HETIPEPBHIBHOM pexkuMax. MemMOpaHHBI BBOJ.
Juddepennnanbapie CUCTEMBI OTKAYKU Macc-CIIEKTPOMETPOB.
DJIeKTpOopacHbUIeHUE XUAKOCTeH. MIoHM3a1us B KOpPOHHOM
paszpsane. Porononuszanus. BBox TBepabIx 00pas3IoB B BaKyyM.
Cucrembl HUTI030BaHMsI TBEPABIX 00pa3loB B BaKyyM.
Bakyymnas apmarypa. Matepuainbl 3J1EMEHTOB BAKYYMHBIX
CUCTEM. YIUIOTHEHHUs. PeryimpoBoUHble BEHTHUIN AJI MacC-
cnekTpoMeTpoB. HatekaTtenu. DneKTpuyecKue BBOIBIL.

CokpalleHHbIe HAUMEHOBAHMS OHJIAH OTIIUIA:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
111 IlomHOTEKCTOBBIE TEKIINHU
BM Buneo-marepuansl

AM Aynmo-marepuassl

[1p3 [Ipe3enTanmun

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEPHUAIIbI
4@ VM HTEepaKTUBHBIN CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Kypc peanusyeT KOMIETEHTHOCTHBIN MMOAXOJ M MPEAYCMAaTPUBAET IIUPOKOE UCIIOIb30BAaHUE B
y4eOHOM Tpoliecce akTHBHBIX ()OPM TPOBEICHUs 3aHATHH (pa30op IOMAIIHUX 3aJaHul, CUCTeMa
KOHTPOJIbHO-M3MEPUTENBHBIX MaTEPUAIIOB, BKJIOYAs TECTHI) B COYETAHUH C BHEAYAUTOPHOU PabOTOM ¢
1enbio (OPMUPOBAHUS U PA3BUTHS MPOPECCHOHANBHBIX HaBBIKOB CTYCHTOB.

7. ®OH/J OHEHOYHBIX CPEIACTB

@DOHJ| OLIECHOYHBIX CPEACTB IO TUCIUILUIMHE 00ECIeurnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMMETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHH TEKYIIETO,
PYOEKHOTO U IPOMEKYTOYHOTI'O KOHTPOJIS [0 JUCLUIUIMHE.

CBs3p Mexny (opMUpPYEeMBIMH KOMIICTCHUMSAMH M (OpMaMH KOHTpPOJII HUX OCBOCHHS
MpeJCTaBICHA B CIIEAYIOLIeH Tabnuie:

| KomMmnerenuus | I/IH)IHKaTOPBI OCBOCHUHA | ATTecTallMOHHOE MEPONPUATHE |




(KII 1)
TMK-14.1 3-1TK-14.1 N, K-8, KU-16
V-TIK-14.1 D, KU-8, KU-16
B-TIK-14.1 N, K-8, KU-16
TK-14.2 3-ITK-14.2 D, KU-8, KU-16
V-TIK-14.2 D, KU-8, KU-16
B-TIK-14.2 N, K-8, KU-16

HIxkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajlla BKIIOUYMTENLHO. MTorosas arTrecranuAa I10 JUCHUIIIMHE OLICHUBACTCA IIO 100-
OaJUIbHOM ILIKaJe U MpeAcTaBiseT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IIPU BBINOJIHEHUU
3aJJaHU{ B paMKax TEKYILEro ¥ MPOMEKYTOUHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHuUs K YPOBHIO OCBOCHHIO
0aJLIoB OaJJILHOM IIIKaJIe ECTS Y4eOHOU JUCITUTIITUHBI

OHCHKa «OTJIMYHO» BBICTABJIISICTCS
CTYACHTY, €CJIM OH I‘J'Iy6OKO " IPOYHO
YCBOMWJI IPOrPaMMHBIN MaTepua,
HUCYECPIBIBAOIIE, MMOCIICA0BATCIIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
n3jaract, yMeCT TCCHO YBA3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHuait MOHOTpadUIecKon

JIUTEPATYPHI.
85-89 B OreHKa «XOpOIIOY» BBHICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, TpaMOTHO U 110 CYHIECTBY
M3Jaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouio
70-74

65-69 O1LeHKa «yIOBJIECTBOPHTEIBHO

BBICTABIISICTCS CTYJICHTY, €CIIM OH HMECT
3HAHHMS TOJILKO OCHOBHOTO Marepuala,
3- HO HE YCBOWJI €ro JeTajei, 10mycKaeT
60-64 «y0081€mMEOPUMETILHOY E HETOYHOCTH, HEZIOCTATOUHO NTPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
M3JI0)KeHHU IPOrPaMMHOI0 MaTepHaJIa.

O1eHKa «HEYIOBIETBOPUTEIBHO»
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HEC
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hinke 60 2- F cymecTBeHHble ommmOku. Kak mpasuno,
KHEYO0BIIeMBOPUMETLHOY OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JOITIOJTHUTCIIBHBIX 3aHATHHI 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.




8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUUILINHEI

OCHOBHAA JIMTEPATYPA:

1. B Y66 Vacuum Technology : Practice for Scientific Instruments, Berlin, Heidelberg: Springer
Berlin Heidelberg,, 2008

2. OU H61 Ananu3 naHHbIX : yueGHOoe nmocobue /i By3oB, Mocksa: HUAY MUOU, 2012

3. DU P 93 OcHOBBI HayYHBIX UCCIEA0OBAaHUIN U M300peTaTeabCTBa | yueOHoe mocooue, CaHKT-
[TerepOypr: Jlans, 2022

4. DU b82 duznueckass KHHETHKA aTOMHBIX MPOIIECCOB B HAHOCTPYKTYpax : yueOHOoe mocodue s
By30B, B. /I. bopman, B. H. Tponun, B. 1. Tposn, Mocksa: HUAY MUOU, 2011

5. 539.1 B82 ®usnueckas KHUHETHKA aTOMHBIX IPOLIECCOB B HAHOCTPYKTYpax : yueOHOe mocodue /s
By30B, B. /I. bopman, B. H. Tponun, B. 1. Tposan, Mocksa: HUAY MUOU, 2011

6. O ©50 dusnyeckre 0OCHOBBI METOJIOB UCCIIEI0BAHUS HAHOCTPYKTYP U IOBEPXHOCTHU TBEPIOTO
Tena : yuyebHoe rnmocobue s By30B, B. U. Tposn [u ap.], Mocksa: MUDU, 2008

JOITOJIHUTEJIbHA A JIMTEPATYPA:

1. 539.2 ®50 ®usnveckre OCHOBBI METOJIOB UCCIICIOBAHUS HAHOCTPYKTYP M MMOBEPXHOCTU TBEPAOTO
Tena : yuebHoe mocobwue st By30B, B. W. Tposia [u ap.], Mocksa: MUDU, 2008

2.539.2 B24 Beeanenue B ¢usuky nosepxHoctu : , K. Oypa [u ap.], Mocksa: Hayka, 2006
[NPOTPAMMHOE OBECITEYEHUE:

CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TUCHUTIIMHBI

CriennanpHOE MaTepUATBHO-TEXHUYECKOE 0OecrieueHne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU J1JIsA CTYAEHTOB

B pamkax Kypca OCBeELIEHBI cleqyronue Tembl: VHKEHEepHbIE OCHOBBI MAaTE€pUATIOBEACHMUS.
Metonel  uccienoBaHMsT M (QU3MYECKMX M CTPYKTYPHBIX — XapaKTEpPUCTUK  MaTepHasIoB.
HanoctpykTypupoBanHble (yHKIMOHAJIbHbIE MAaTepHallbl U MEPEUUCTUTh UX YHHUKAJIbHbIE CBOICTBA.
@U3nYEeCKUE OCHOBBI COBPEMEHHBIX METONOB MOJEIMPOBAHMSA CBOMCTB HAaHOCTPYKTYPHUPOBAaHHBIX



MaTepuanoB. IlocTaHOBKa (PU3NUECKOTO HSKCIEPUMEHTa M BaKyyMHas TeXHHKAa. OCHOBHBIC BH[IbI
CPEACTB JOCTHKEHUS BBICOKOTO BaKyyMa U (pM3MUECKUE OCHOBHI X (yHKIHOHUpOBaHUs. [locTanoBKa
OKCIEpUMEHTa B MOJICKYJSIpHOW (U3MKE. AJNTOPUTM pEIIeHHs] SKCIEPUMEHTAJIbHON 3a/ayuH.
[TmanupoBanue ’KcniepuMenTa. PaznenuTensHble MPUOOPHL..  Macc-CrieKTpOMETpUIECKUe MPHOOPHI.
DOneKTpOMarHuTHble ycTaHOBKU. Pabouast moznenb. TexHuyeckuil mnpototurl. ONBITHBIM 00pasel.
ABTOMAaTH3aIMsl U3MEPEHUN B SKCHEPUMEHTANbHOW (u3nKe. BHIbl M3MepeHHid M TOTPENTHOCTEH.
OlleHKa CUCTEMAaTHMYEeCKOM M CIIydYalHOW mMorpemHocTed. XapakKTepUCTUKU TOYHOCTH CPENICTB
n3Mepenuil. OCHOBHBIE 3a/a4uH, pelIaeMble Mpu 00paboTKe OMBITHBIX JaHHBIX. OOIACTH MPUMEHEHUS
BaKyyMHOW TeXHMKH. MeToabl mosyuyeHus: Bakyyma. Knaccuukamus cpeacTB NOJTy4YEeHUsT BaKyyMma.
Ob6nactu aelicTBUS BaKyyMHBIX HacocoB. CpaBHEHHUE pa3IMUHBIX TUIIOB HACOCOB U KPUTEPHHU BHIOOpA.
OcHOBHbIE ~ XapaKTEpUCTHUKU  HacocoB. DopBakyyMHbIE  HAcCOCHl:  IJJaCTMHYATO-POTOPHBIE,
JIBYXPOTOpPHBIE, Ap. Hacochl. [IpHHIMIBI ACWCTBUS, MapaMeTpbl M KOHCTPYKTHBHBIE OCOOCHHOCTH
(opBakyyMHBIX HacocoB. Macna. TypOoMoneKysipHble HACOCHL. MAapOoCTpyiHble Hacochl. [IpuHIMIBI
NEICTBUS, XapaKTePUCTHUKH U KOHCTPYKTHUBHBIE OCOOCHHOCTH BBICOKOBAKYYMHBIX HAaCOCOB.
[leonuToBBIE, HOHHO-COPOIIOHHBIE, KPHUOT€HHbIE M JIpyrHe HAcOChl, NpPHUMEHSEMble B Macc-
cnekrpometpax. JloBymku. I'errepsl. [loHsiTHE 0 BakyyMHBIX crcTeMax. BbICTpOTa OTKauku Hacoca u
o0bekTa. Meroiuka pacyera BakyyMHbIX cucTeM. [Ipumeps! pacuera. M3mepenue nasienus. [louck
TE€YH. OJIEMEHThl BaKyyMHbIX cHucTeM. C(CTaTudeckue, TEIIOIEKTPUUECKUE, HWOHU3ALMOHHBIE,
ANIEKTPOPA3PSAIAHBIE W JIp. BAaKyyMMETphL. XapakTepUCTUKH U PEXUMBI pabOThl BaKyyMMETPOB.
N3mepenune napuuaibHBIX AaBieHui. THTEpIperanus crekTpa Macc octaTouyHoro rasza. [Ipubopsl s
M3MEPEHMS MMAPLUHAIBHBIX JaBJICHUN: MAarHUTHBIA CTATUYECKUNA MaCC-CIIEKTPOMETP, BPEMSIIPOJIETHBIN
Macc-CIeKTPOMETpP, OMEraTpoH, (apBUTPOH, KBaJPYIOJbHBI Macc cnekTtpomerp. McnbiTanue
BaKyyMHBIX CHCTEM Ha Te€pMETHMYHOCTh. Teun. Meroapl Jokanu3anuu Teded. Macc-
CIIEKTpOMETpHUYECKUE Tedyerckarenu. Hamyck ra3zoB B BaKyyMHBIE CUCTEMBI. ['a30BbIl MOTOK 4epe3
Macc-criekTpoMeTrp. HamyckHble cucteMbl mMacc-crieKTpoMeTpoB. Hamyck ra3oB B MepuOJMYECKOM U
HEeNpepbIBHOM pekumax. MemOpanublii BBoA. JuddepeHunanbHple CHUCTEMbl OTKAYKM Macc-
CIEKTPOMETPOB.  DJEKTpopaclbuleHue  kuakoctedl. MoHuzanus B KOPOHHOM  paspsje.
®dorononuzanusd. Beoa TBepabix o0pa3noB B BakyyMm. CHcTeMBbl HUIIO30BaHMS TBEPIAbIX 0Opas3loB B
BakyyM. BakyymHass apmarypa. Marepuanbl 3J€MEHTOB BaKyyMHbBIX CHCTEM. YIUIOTHEHHS.
PerynupoBouHble BEeHTUIIN 17151 Macc-clieKTpoMeTpoB. HaTekarenu. DnekTpruueckrue BBObI.

Texymui KOHTPOJIb MPEICTaBIICH CASAYIOUUM BHIOM aTTeCTallUu:

— KonTtposnb utoros

Ha BpIOOp mpemonaBatessi CTyACHTY BBIIAeTCS 5 BOMPOCOB M3 CIKCKAa BOMPOCOB. Bpems Ha
noAroToBky — 20 MuHyT. B pamkax mpeasio)KeHHbIX TEM BOIIPOCOB, MPENOAABATENb MOKET 3a/1aBaTh
00001I1aI0IIIe BOTIPOCHI, OXBATHIBAIOIINE HECKOIBKO TEM, UM KOHKPETHBIE 3aa9n-TIPOOIEMbI TPYIIIe
(mBa m Ooliee) CTYIEHTOB C IETBbIO0 OIEHUTH PabOTy CTYICHTOB B KOJUICKTHBE, a TaK e POJib U
AKTUBHOCTH OT/CJIBHBIX CTY/ICHTOB.

Meroanka TpoOBENEHUS OICHUBAHMS CTYACHTOB Ha PyOEKHOM KOHTPOJIE OCHOBBIBACTCS Ha
«Kontpone utoros» (KN). B pamkax gaHHOi METOIUKH, OLIEHKA B 0ajutax BBICTABIIACTCS CTYJCHTY Ha
OCHOBaHUU PE3yNIbTaTOB TeKyIllero KOHTPOJs OTAENbHO AJs mepBoil mojoBuHbl cemectpa (KU-8) u
otnenbHo Uit BTopoil (KU-16). Yenennoe npoxoxkaeHne CTyI€HTOM PyOeKHOTO KOHTPOJIS OTBEYaeT
nuana3ony 15-25 6annoB no utoram kaxmaoro KU.

dopMa peanuzaluyd MPOMEXKYTOUHOIO KOHTPOJSL - 3K3aMeH. K sK3aMeHy Jomyckarorcs
cTyaeHTsl, umetomue 1o uroram KM-8 u KU1-16 B cymme He menee 30 6amnos. MakcuMaibHast OLEHKa
Ha ’K3aMeHe cocTasisieT S0 6aoB.



Pexomennyemas nureparypa:

®dusnueckre OCHOBBI METOJIOB HCCIIEIOBAHUS HAHOCTPYKTYpP M MOBEPXHOCTU TBEPJOTO Teia
[Texct] : yueOHOE mocobue st By30B / B. W. TposH [u ap.]. - Mocksa : HUSLY MU®U, 2014. - 257
c. - ISBN 978-5-7262-2076-5

Huzamernunos, Y. Anamu3 mansaeix [Tekcr] : ydeObHoe mocobue s By3oB / L. V.
Hwuzamernunor, B. I1. Pymsanes. - Mocksa : HUAY MUDU, 2012. - 285 c. - (YueOHas kHura
uHXeHepa-pusuka). - ISBN 978-5-7262-1687-4

bopman, B./[. ®u3nueckas KWHETHKA aTOMHBIX MPOLECCOB B HaHOCTpykTypax [Tekct] :
yaeOHoe nocobue ains By30B / B. JI. bopman, B. H. Tponun, B. U. TposH. - Mocksa : HUAY MU®U,
2011. - 473 c. - (bubnmuoreka simepHoro yauBepcureta). - ISBN 978-5-7262-1667-6

11. YYEBHO-METOJWYECKHWE PEKOMEHIALIMU IS IIPEINIOJABATEJEN

B pamkax kypca OCBeLIEHBI clieqyrone Tembl: VHKEeHEepHblE OCHOBBI MATEpUATIOBEACHMUS.
Metoabl  uccinenoBaHus M (QU3UYECKUX M CTPYKTYPHBIX  XAapaKTEpUCTHK  MaTepHajIoB.
HaHnocTpykTyprupoBaHHble (yHKIMOHAIbHBIE MaTepUajbl U MEPEUUCIUTh UX YHUKAJIbHbIE CBOMCTBA.
@U3n4YeCKUE OCHOBBI COBPEMEHHBIX METOIOB MOJEIMPOBAHMS CBOMCTB HAaHOCTPYKTYPHUPOBAaHHBIX
MaTepuanoB. IloctaHOBKa ()U3MUECKOTO HSKCHEPUMEHTa M BaKyyMHas TeXHHKAa. OCHOBHbBIC BH[IbI
CPEeICTB JOCTHKEHUS BBICOKOT'O BaKyyMa U (pM3MUECKUE OCHOBHI X (yHKIHOHUpOoBaHUs. [locTaHoBKa
OKCHEpUMEHTa B MOJICKYJSIpHOW (U3MKe. AJNTOPUTM pelIeHHs OSKCIEPUMEHTAJIbHON 3a/auH.
[TnanupoBaHue >KcniepuMenTa. PaznenuTensHble MPUOOPEL..  Macc-CrieKTpOMEeTpUIecKrue MPHOOPHI.
OneKTpOMarHuTHble yCTaHOBKM. Pabouast mopnenb. TexHuueckui mnpototurl. ONBITHBIM 00pasel.
ABTOMaTH3aIMsl U3MEPEHHH B SKCIEpUMEHTaNbHON (u3uke. Buabl u3aMepeHHil M MOTrpEnIHOCTEH.
OlleHKa CUCTEMATHMYECKOW M CIIyYalHOW MOrpemHocTed. XapaKTepUCTUKU TOYHOCTH CPENICTB
n3MepeHuil. OCHOBHBIE 3a/1a4M, pellaeMble pu 00pabOTKe ONMBITHBIX JaHHbIX. O0IaCTH NPUMEHEHUS
BaKyyMHOW TeXHHMKH. MeTozpl moinyueHus Bakyyma. Kiaccudukanusi cpeAcTB MONy4EeHHUs] BaKyyMa.
Ob6nactu aeicTBUS BaKyyMHBIX HacocoB. CpaBHEHHUE pa3IMUHBIX TUIIOB HACOCOB U KPUTEPHUU BHIOOpA.
OcHOBHBIE ~ XapaKTEpUCTHUKU  HacocoB. DopBakyyMHbIE  HAcoOChl:  IIJJaCTMHYATO-POTOPHBIE,
JBYXPOTOpPHBIE, Ap. Hacochl. [IpuMHIMIBI AEWCTBUS, MapaMeTpbl M KOHCTPYKTHBHBIE OCOOCHHOCTH
(dopBakyyMHBIX HacocoB. Macna. TypOomMomeKysipHbIe HACOCHI. MTAPOCTPYHHBIE HACOCHL. [IpuHIUITBI
NEHCTBUS, XapaKTePUCTUKHM U KOHCTPYKTUBHBIE OCOOCHHOCTH BBICOKOBAKYYMHBIX HACOCOB.
LeonuToBble, MOHHO-COPOLIOHHBIE, KPHOT€HHbIE M JIPYTH€ HACOCHl, MpPHUMEHSEMblEe B Macc-
criektpometpax. JloBymku. ['errepsl. [loHaTHE 0 BaKyyMHBIX cucTemMax. beICTpoTa OTKauku Hacoca u
o0bekTa. Merouka pacyera BakyyMHbIX cucteM. [Ipumeps! pacuera. M3mepenue nasienus. [louck
TE€YH. OJIEMEHTBl BaKyyMHbIX cHucTeM. C(CTaTH4yecKue, TEIUIOIEKTPUUECKHE, HOHU3ALMOHHEIE,
JIEKTPOPA3PSAIHbIE U JIp. BAaKyyMMETphl. XapaKTepUCTUKM U PEXKUMBI pabOThl BaKyyMMETPOB.
W3mepeHune napruanbHbIX 1aBieHui. IHTeprperanus cnekrpa Macc octaToyHoro rasa. [Ipubops! aiis
M3MEPEHUS MMAPLUHAIBHBIX JaBJICHUN: MarHUTHBIA CTATUYECKUNA MaCC-CIEKTPOMETP, BPEMSIIPOJIETHBIN
MacC-CIEKTPOMETP, OMETaTpoH, (apBUTPOH, KBAJPYIMOJBHBI Macc crekrpoMerp. McnbiTanue
BAKYYMHBIX CHCTEM Ha TIE€pMETHYHOCTb. Teun. Mertonpl Jokamm3amuu Teded. Macce-
CIEKTPOMETPHUYECKNE Tedyenckarenau. Hamyck razoB B BaKyyMHBIE CHUCTEMBI. 1'a30BBIM IOTOK 4epes
Macc-crnekTpomeTp. HamyckHble cuctemsl Macc-crieKkTpoMeTpoB. Hamyck ra3oB B EpHOAMYECKOM H
HEeNnpepbIBHOM pekumax. MemOpanHblii BBOA. JuddepeHunanbHple CHUCTEMbl OTKAYKM Macc-
CIEKTPOMETPOB.  DJEKTpOpaclbuleHHe  kuakocTedl. MoHuzanus B KOPOHHOM  paspsje.
dotononusauus. Beog TBepabsix 00pa3noB B BakyyM. CHCTEMBI LUIIO30BaHUS TBEPIBIX 00pa3loB B



BakyyM. Bakyymnas apmarypa. Marepuansl 3JIEMEHTOB BAaKyyMHBIX CHUCTEM. Y IUIOTHEHUS.
PerynupoBouHble BEHTUIIN 17151 Macc-ClieKTpoMeTpoB. HaTekarenu. DneKkTpruueckrue BBOBI.

Texkymuii KOHTPOJIb IPEACTABIICH CAEAYIOIINM BUIOM ATTECTALMHU:

— KonTposbs uroros

Ha BeI0Op mpemonaBarensi CTyIEHTY BBIIAETCS S5 BOMPOCOB M3 CIUCKAa BOMPOCOB. Bpems Ha
noAroToBky — 20 MuUHYT. B pamkax mpeasio)KeHHbIX TEM BOIIPOCOB, MPENOAABATENb MOKET 3a/1aBaTh
00001I1a1011I1e BOTIPOCHI, OXBATHIBAIOIINE HECKOIBKO TEM, UM KOHKPETHBIE 3aa4n-IIPOOIEMBI TPYIIIe
(mBa m Oomee) CTYIEHTOB C LIETbI0 OLEHUTh PabOTy CTYICHTOB B KOJUIEKTHBE, a TaK e POjb U
AKTUBHOCTb OT/EJIbHBIX CTYJICHTOB.

Metoauka NpoBeACHUs OLICHUBAHMS CTYJEHTOB Ha pyOekKHOM KOHTPOJIE OCHOBBIBAETCS Ha
«Konrpone utoros» (KN). B pamkax naHHON METOAMKH, OLIEHKA B 0ajulax BbICTABIISAETCS CTYJIEHTY Ha
OCHOBaHUU PE3yJIbTaTOB TeKyIlero KOHTPOJS OTAEIbHO AJs nepBoil mojoBuHbl ceMectpa (KU-8) u
otnenbHO 11 BTOopoit (KM-16). Yenemnoe npoxokaeHue CTyJeHTOM pyOeKHOTO KOHTPOJISI OTBEYAET
nuanasony 15-25 6amwtoB o uroram kaxaoro K.

dopMa peanuzaluy MPOMEXKYTOYHOIO KOHTpPOJS - 3K3aMeH. K 3K3aMeHy Jomyckarorcs
cTyaeHTsl, umeromue mo uroram KM-8 u K1-16 B cymme He menee 30 6amnoB. MakcuManbHast OleHKa
Ha 9K3aMeHe cocTapisieT 50 6amos.

Pexomennyemas nureparypa:

®duznyueckrue OCHOBBI METOJOB HCCIIEIOBAHUS HAHOCTPYKTYpP M MOBEPXHOCTU TBEPJOTO Teia
[Tekcr] : yueOHoe mocobue ains By3oB / B. Y. Tposu [u ap.]. - Mocksa : HUAY MUDU, 2014. - 257
c. - ISBN 978-5-7262-2076-5

Huzamernunos, II.Y. Ananu3 mansaeix [Tekcr] : ydeObHoe mocobue s Bys3oB / L. V.
Huzamernunos, B. II. Pymsnues. - Mocksa : HUAY MU®DU, 2012. - 285 c. - (YuebHas kHura
uHxeHepa-pusuka). - ISBN 978-5-7262-1687-4

bopman, B.J[. ®usuueckas KMHETHKA aTOMHBIX MPOLECCOB B HaHOCTpykTypax [Tekct] :
yaeOHoe mocobue ais By30B / B. JI. bopman, B. H. Tponun, B. . TposH. - Mocksa : HUAY MU®U,
2011. - 473 c. - (bubnuotexka simepHoro ynusepcurera). - ISBN 978-5-7262-1667-6
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