MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
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MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EAPA OPU3UKO-TEXHUYECKHUX ITPOBJIEM METPOJIOT'MA

OIOBPEHO HTC JIAIIJIA3
[Tporoxosn Ne 1/04-577

or 27.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

ITOCTAHOBKA ®U3NYECKOI'O OKCIIEPUMEHTA
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AHHOTALMS

B pamxkax kypca ocBeleHbl cieayronie TeMbl: OOIue MOHATHS O MPOBEACHUU (U3NIECKUX
SKCIepUMEeHTOB. TexHuka Oe3omacHocTH. [IpoBenenue  QHU3MUECKUX  HKCHEPUMEHTOB  TI0
HCCIIEIOBAaHUIO CBOMCTB HAHOCTPYKTYP.

1. IEJIN U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILINHBI

[lensmMu  ocBoeHHMS Y4eOHOM JAMCHMIUIMHBI SBJSIFOTCSA: O3HAKOMIICHHE CTYJCHTOB C
COBPEMEHHBIM COCTOSIHHEM HAyKH 00 HCCIICIOBaHWH ITOBEPXHOCTH, B TOM YHCIIE HaHOMaTEpHaJIaB.
Ocoboe BHMUMaHUE yaensercss (U3MYECKUM OCHOBaM 3KCIEPUMEHTAIBHBIX METO/OB, SBIISIOLIMXCS
0a30BBIMH B HCCJIECOBAHUSAX HAHOCTPYKTYp M TIOBEPXHOCTH TBEPJOrO TeJla: PEHTICHOBCKas
(OTORTIEKTPOHHASL CIIEKTPOCKOMHMSI, O0XKE-3JEKTPOHHAS CIEKTPOCKOMHMS, CIIEKTPOCKOMIHS pacCesHus
ME/JICHHBIX HOHOB, CKAHUPYIOIIasi 30H0Bass MUKPOCKOIHS M TU(PPAKINS MEIJICHHBIX 3JICHKTPOHOB, a
TaK JK€ O3HAKOMIICHHIO C MPHUOOPHOM COCTaBISIONICH TOCTAHOBKM OKCIIEPHUMEHTa B  (U3UKE
HaHOMETPOBBIX MacIITa0O0B.

2. MECTO YYEBHOH JIJUCIIUILJIMHBI B CTPYKTYPE OOII BO

N3yuenne naHHON AWCHMIUIMHBI TPEAIIECTBYET HAay4YHO-HMCCIEAOBATEIICKON  paboTe
CTYJICHTOB, U O0€CIeYrBaeT MpopadboOTKy TEOPETUYECKHX BOMPOCOB B paMKaX BBIOPAHHOTO MPOQUIISL
MOATOTOBKH, M3YYCHHE COBPEMEHHBIX METOJOB HCCIEAOBaHUA (PU3NYECKUX CBOWCTB MaTEpHAliOB,
ydacTHe B HAY4YHBIX HCCJEJOBaHMIX. B paMkax Kypca Hapsiy CO 3HAHUSIMU TEOPETHUYECKHUX OCHOB
BaKyyMHOW TEXHUKH, KOHCTPYKIHMOHHBIX M (YHKIMOHAJIBHBIX MaTepHAJIOB, CTYACHTHI MOJIydar
MPAaKTUYECKHE HABBIKM: pacyeTa CIOXKHBIX BaKyyMHBIX KOHCTPYKIHUH, TOCTaHOBKU (pU3HUECKUX
IKCIIEPUMEHTOB B 00J1aCTH MOJICKYJISIPHON (PM3WKH 1 HAHOMATEPHAJIOB.

VYyebHas mporpamMma COOTBETCTBYeT TpeOoBaHMsIM ['OCymapCTBEHHOTO 00pa30BaTEIHHOTO
crannapta u OC HUAY MHU®U no HanpaBiaeHUIO TOATOTOBKH.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETECHIHH:

| KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIINU | KO[I N HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN

[TpodeccuonanbHble KOMIETEHIMM B COOTBECTBUM C 3aJadaMud U oObekTamMu (00aacTsaMu
3HaHUi) TpoecCHOHATBLHOM 1A TebHOCTH:

3apaua O0beKkT Win Koa u HaumeHoBanue Koa u HaumeHoBaHue

npodeccuoHaIbLHOM 00J1aCTh 3HAHUS npogeccuoHaAIbLHOM HHIUKATOPA

aesiteabHoctu (3I11) KOMIIeTeHIUM; AOCTHKEHUS
OcHoBaHue npogeccuoHaILHOM
(mpogeccHoOHAIBLHBIH KOMIIeTeHIIUH
cranpaprt-I1C, ananu3
onbITA)

AKCIEPTHO-aHATUTUYECKUN




cbop u obpaboTka
Hay4YHOU U
AHAJIMTUYECKOMN
nH(popMaInu ¢
HCIIO0JIb30BaHUEM
COBPEMEHHBIX
Mporpamm, CpescTB U
METOJI0B
BBIYUCIIUTENILHON
MAaTEeMaTHKH,
KOMITbIOTEPHBIX U
WH(pOPMAITMOHHBIX
TEXHOJIOTHI; yyacTue B
000011eHuN
MOJTy4EeHHBIX JaHHBIX,
hopmupoBaHUN
BBIBOJIOB, B TIOJITOTOBKE
HAyYHBIX U
AQHATUTUYECKUX
OTYETOB, ITyOIMKAUI U
MpEe3EHTaLNI
pe3yabTaTOB HAYYHBIX H
AQHAITUTHYECKUX
HCCIEIOBAHNM;
MOATOTOBKA JAHHBIX
JUISL COCTABJICHUS
0030pOB, OTUETOB U
HayYHBIX TyOJIUKAIIA,
y4acTHe BO BHEIPEHUU
pe3ysbTaToB
HCCIIEIOBAHUM U
pa3paboToOK; U3yYCHHUE U
aHaJIN3 HAy4YHO-
TEXHUYECKON
uHpopManuy,
OTEUECTBEHHOTO U
3apy0ex HOTro OMbITa MO
TEMaTHKe
uccienoBaHus, coop u
o0paboTKa Hay4yHO! U
AHAJIUTUYECKOMN
nH(popManuu ¢
HCIIOJIb30BaHUEM
COBPEMEHHBIX
MPOrpaMM, CPEJCTB U
METOJI0B
BBIUHCIUTENHHOM
MaTE€MaTHKH,
KOMITBIOTEPHBIX U
MH(OPMALIMOHHBIX
TEXHOJIOTHIA;
KBamudummpoBanHoe

pe3yJIbTaThl
HCCIIEIOBaHNH,
Hay4HbIE U
aHAJIUTUYECKUE
OTYETHI, HAYYHBIE
myOIuKauuu

ITK-10 [1] - Cnocob6en k
AQHAJIUTUYECKON 1
KOJIMYECTBEHHOM OLIEHKE
IIPOLIECCOB B MPUPOJIE,
TEXHUKE U 00IIECTBE U K
BbIOOPY Ha UX OCHOBE
IIyTEeH peleHus
TEOPETUYECKHUX U
NPaKTUYECKUX MPOoOIIeM
MPUPOJIHOTO,
HKOJIOTUYECKOTO,
TE€XHHUKO-
TEXHOJIOTMYECKOT0
Xapakrepa

OcHosanue:
[IpodeccuonanbHbIit
cranaapt: 06.022,
40.008, 40.011

3-IIK-10[1] - 3nats
OCHOBHBIE METOJTHKH,
NN 1 3a]1a41
MOCTPOCHHS
aHATTMTUYECKHUX U
KOJINYECTBEHHBIX
MoJIesIelt POLIECCOB B
MIPUPOJIE, TEXHUKE H
OOIIECTBE. ;
V-TIK-10[1] - YmeTb
CTPOUTH
aHATTMTUIECKHE U
KOJINYECTBEHHBIE
MO/IEJIN TIPOIIECCOB B
NPUPOJIE, TEXHUKE U
oOmiecTBe U BbIOMpPAThH
Ha UX OCHOBE IyTe
pereHus
TEOPETUYECKUX U
MPAKTUYECKUX MPoOIeM
IPUPOIHOTO,
HKOJIOTHYECKOTO,
TEXHUKO-
TEXHOJIOTUIECKOTO
XapakTepa. ;
B-TIK-10[1] - BnageTs
HaBBIKAMHU TIOCTPOCHHUS
AHATTMTUYECKHUX H
KOJINYECTBEHHBIX
MOJIEJIEN POLECCOB B
NPUPOJIE, TEXHUKE U
oOmiecTBe U BbIOOpa Ha
UX OCHOBE ITyTel
perteHust
TEOPETUYECKHX U
MPAKTUYECKUX MPoOIeM
HIPUPOIHOTO,
HKOJIOTHYECKOTO,
TEXHUKO-
TEXHOJIOTUIECKOTO
XapakTepa




HCIIOJIb30BaHUE
WCXOJHBIX JTaHHBIX,
MaTepHaJIOB,
o0opyIoBaHu,
METOJI0B
MaTeMaTHYeCKOro 1
¢bu3nvecKoro
MO/IETTUPOBAHUS
IIPOU3BOJICTBEHHO-
TE€XHOJIOTMYECKHUX
IIPOLIECCOB U
XapaKTePUCTHUK
HayKOEMKHX
TEXHUYECKUX YCTPOMCTB
1 00BEKTOB, BKJIIOYAs
HCIIOJIb30BaHUE
aJITOPUTMOB U
MIPOrpaMM pacyeTa ux
1apaMeTpoB.

Opranuzanus
1a00paTOPHBIX 3aHATHUH,
MOATOTOBKA y4eOHO-
METOIMYECKUX
MaTepHUasoB U
o0opy1oBaHuUs.

eaarornyecKui
00pa3oBaTeNbHBIH
mporiecc B 001acTi
OCHOBHBIX
HaIlpaBJICHUN
¢bu3uKu TBEpAOro
Tena

[IK-12 [1] - Criocoben
Iperno/iaBaTh
CHeLUabHbIE IPEIMETHI
B 00JIaCTH MPUKIIATHON H
byHIaMeHTaTbHOU
buzuku.

OcHosanue:
[IpodeccuonanbhbIit
craugapt: 01.001,
01.003

3-1IK-12[1] - 3nath
OCHOBHBIC LIEJTH U
3aJa41, 0OCOOEHHOCTH
COZIePIKAHUS U
OpraHu3aIuH
[eIarOrMYECKOT0
npoliecca Ha OCHOBE
KOMIIETEHTHOCTHOT'O
M0JIX0/1a; TICKXO-
JIOTHYECKHUE
0COOEHHOCTH
oOydJaromxcs,
0COOEHHOCTH
eIarOrMYECKOT0
B3aUMO/ICHCTBHS B
YCIIOBHSIX
M3MEHSIOIIETOCs
00pa3oBaTEeNHLHOTO
MPOCTPAHCTBA. |
V-TIK-12[1] - YmeTb
OpPTraHU30BBIBAThH
o0pa3oBaTebHO-
BOCIIUTATEIbHBIN
nporiecc B
W3MEHSIOIIUXCSI
COITUOKYJIBTYPHBIX
YCIIOBHSIX; TIPUMCHSTh
MICHXO0JIOTO-
MeIarOTHYECKUEC
3HaHUs B 00J1aCTH
o011IeH, MPUKJIATHON 1
dbyHIaMEeHTAIBHON




Opranm3anus
71a00paTOPHBIX 3aHATHH,
MOATOTOBKA y4eOHO-
METOMYECKUX
MaTepHaioB U
000pyI0BaHUSI.

o0pa3oBaTenbHbBIN
Mporecc B 001acTu
OCHOBHBIX
HaIlpaBJICHUN
(bU3UKH TBEPOTO
Tena

ITIK-13 [1] - Crtocoben
OpraHU30BBIBATh
n1abopaTOPHBIE 3aHITH
CO CTyJIEHTaMu B
obnactu
ANIEKTPOU3UKHY,
U3MEPUTEIIBHON
TEXHUKH, JJA3€PHBIX
TEXHOJIOTHI 1
MMITYJIbCHBIX IPOLIECCOB.

OcHosanue:
[IpodeccuonanbHpIit
cranzapt: 01.001,
01.003

¢buzuku.;

B-IIK-12[1] - Bnanets
HaBbIKaMU
IperoaBaHus
CHeTHaTbHBIX
MUCIAIUIVH B 00-71aCTH
o01mel, MPUKIATHON 1
byHIaMEHTATHHOU
bu3HKH.

3-TIK-13[1] - 3nath
OCHOBHBIE 1EJTH U
3aJ1a41, 0OCOOCHHOCTH
COJZIEp>KaHus U
OpraHu3aInH
MeAarorn4eckoro
Ipolecca Ha OCHOBE
KOMIIETEHTHOCTHOTO
MO/IX0/1a;
MICUXOJIOTHYECKUE
0COOEHHOCTH
oOyuaromxcs,
TIPUHITAITHI
OpraHH3aIiu
7a00paTOPHBIX 3aHATUI
CO CTyJICHTaMH B
o0nactu
3JIEKTPO(U3UKHY,
U3MEPUTEIBHON
TEeXHHKH, Ta3ePHBIX
TEXHOJIOTHI 1
UMITYJTBCHBIX
IIPOLIECCOB. ;
V-TIIK-13[1] - YmeTb
OpraHHU30BHIBATH
nabopaTopHbIE 3aHATHUS
CO CTyJICHTaMU B
obmactu
ANEKTPOPU3UKH,
U3MEPUTEIIBHON
TEXHHKH, JTA3ePHBIX
TEXHOJIOTUM U
HUMITYJIbCHBIX
MIPOILIECCOB.;
B-TIK-13[1] - Bnagets
HaBbIKaMU
MperoaBaHus
CHeIHaTbHBIX
JMCLUILIAH B 00-71aCTH
oO1el, IpuKIaHON U
byHIaMeHTaIBHON
(bu3UKH, B TOM YHUCIIE
OpTraHH3AIVH U




IPOBEICHUS
71a00paTOPHBIX padoT.

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenn
BOCIIUTaHHS
[IpodeccuonanbHoe
BOCIIUTaHHE

[Ipodeccrnonanshoe
BOCIIUTaHHE

3agauym BocriuTaHus (KOJ)

Coznanue ycioBui,
obecnieunBaronux, GopMupoBaHue
TBOPYECKOTO
WHXXEHEPHOT0/TIPO(eCCHOHATEHOTO
MBIIUICHHS], HABBIKOB OPTaHU3aIUN
KOJIJIEKTUBHOW MPOEKTHOM
nesitensHoCTH (B22)

Co3znanue yciaoBuid,
obecrneunBaronnx, OPMUPOBAHUE

KyJIbTYpbl O€30MaCHOCTH P padboTe

Ha SKCIICPUMCHTAJIbHBIX H

BocnmraTrensHBIN TOTESHIINAT

U CITUTIINH

1.Mcnons3oBanue
BOCITMTATEILHOIO ITOTEHITHAJIA
JTUCITUTLTAH TPOGECCHOHATHHOTO
MOJTYJISI 1Sl Pa3BUTHSI HABBIKOB
KOMMYHUKAaIU1, KOMaHIHOU
paboTHI U THIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIUIEHUS, CTPEMIICHUS
CJIeZIOBATh B MPO(hecCHOHAIBHOM
JIEATEIIbHOCTH HOpMaM
MIOBEIEHUS, 00ECIIEYNBAIOIIIM
HPABCTBEHHBIN XapaKTep
TPYZIOBOM AESTEIBHOCTU U
HECTY>KeOHOTO TIOBEICHMS,
OTBETCTBEHHOCTH 32 MPUHSATHIE
pelIeHHs Yepe3 MOArOTOBKY
TPYIIOBBIX KYPCOBBIX paboOT U
MPAKTUYECKHUX 3aJaHU, PEIICHUE
KEWCOB, IIPOX0XKACHUE NPAKTUK U
noarorosky BKP.

2 .HMcnons3oBanue
BOCITMTATEIBHOIO ITOTEHITHAIIA
JUCIUILTAH TPOGECCUOHATBLHOTO
MOAYJIs Ui - (DOPMHUPOBAHHMS
MIPOU3BOJCTBEHHOIO
KOJUIEKTUBH3Ma B XOJI€
COBMECTHOT'O PEIICHUS KaK
MOJICIIbHBIX, TaK M MPAKTHIECKUX
3a/1a4, a TaKXkKe MyTeM
MOJAKPETUICHHE PalliOHATBHO-
TEXHOJIOTHYECKUX HAaBBIKOB
B3aWMO/JICUCTBUS B TPOCKTHOU
JIeSITeIIbHOCTH SMOI[MOHAIbHEIM
3¢ dexToM yCcrenHoro
B3aUMOJICUCTBUS, OLLYIICHUEM
pocTa o6mieit 23¢pheKTUBHOCTH
P paclpeeIeHUH MPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHIIbHBIMHM KOMIIETCHTHOCTHBIMU
Y DMOIIMOHAJILHEIMHM CBOMCTBAMU
YJICHOB MIPOEKTHOM IPYyMIIbL.

1. Ucnonp3oBanue
BOCIIUTATECILHOrO IIOTCHIIHAIA
PO MIBHBIX JUCIUIUIMH U BCEX
BHJIOB MPAKTUK JJISI: -




MMPOMBIINIJICHHBIX YCTAHOBKAX BBICOKOH

motrHocTr (B28)

(bopMHpOBaHUS KYIbTYPbI
Ja3epHOi 6€30MacHOCTH
HOCPEICTBOM TEMAaTHUECKOTO
aKIEHTUPOBAHUS B COJICPKAaHUH
JMCLUIUIMH M Y4eOHBIX 3aJJaHuH,
MOJIFOTOBKHU 3cce, pedepaTos,
JMCKYCCHI, a TaKXKe B X0JI€
MPAKTHYECKON paboThI ¢
Ja3epHBIM 000PYJOBAHUEM. -
(bopMHPOBaHUS KYITBTYPHI
6€e30macHOCTH IpU paboTe Ha
IKCIEPUMEHTAIBHBIX U
IPOMBIIIIJICHHBIX YCTAaHOBKAX
BBICOKOUM MOIIIHOCTH U
UMEIOIMMH MTOBBIIICHHBIN
YPOBEHb OITACHOCTH Yepe3
BBINOJIHEHHUE CTYJCHTaMHU
NPaKTUIECKUX U Ja00paTOPHBIX
paboT, B TOM 4YHCIIe HA
000pYTOBaHUY JIJIsl KCCIICIOBAHUS
BBICOKOTEMIIEPATYPHOI1 M1a3MBbl.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN IUCIUATLINHBI

Pazgensl yqe6H0171 JUCIUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

IL.II

HanmMmenoBanmue

pasaesa yueOHoi

JUCIUILITHHBI

Henenn
Jlexknuu/ Ilpaxr.
(cemmuHaps! )/
JlaGopaTopHbIe
padoTsbl, yac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HeaeJIs)

MakcuMaJdbHBIN

0aJi1 3a pazgea™*
ATTecTanus
pasneaa (popma*,
HeJ1eJst)
HNuauxkaropsl
OCBOEHHS
KOMIOATAHIINA

5 Cemecmp

Paznen 1

1-8 16/16/0

\O]
()]

K-8 3-TIK-

3-IIK-




12,
3-IIK-
13,

K-
13,
B-
K-
13

Pazmen 2

9-16

16/16/0

25

KH-15

3-I1K-
10,

K-
10,
B-
[K-
10,
3-IIK-
12,
V-
K-
12,
B-

12,
3-TIK-
13,
V-
K-
13,

[K-
13

Hmoeo 3a 5 Cemecmp

32/32/0

50

KonTpoabHbie
MepOonpusiTUs
Cemectp

3a

5

50

3-TIK-
10,
V-

10,

B-
I1K-
10,
3-TIK-
12,

V-
[K-
12,

B-
[TK-
12,
3-TIK-
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* — coKpalleHHOe HauMeHOBaHUEe (POPMBI KOHTPOJISI
** — cyMMa MaKCHMAJIbHBIX OaJIOB JIOJDKHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3a4eT U
(unm) sK3aMeH

CoxparieHre HauMEHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTALlUH Pa3IesIoB:

0O603na | IloiHOe HAMMEHOBaHHE
YyeHue
KN KoHTpoJib 1o utoram
3 3auer
KAJIEHJIAPHBIN IVIAH
Henea | Temsbl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,
U qac. , Jac. qac.
5 Cemecmp 32 32 0
1-8 Pazpen 1 16 16 0
1-8 Tema 1 Bcero ayiuTopHBIX 4acoB
Nnxenepubie 0CHOBBI MaTepuanoBeeHus1? OCHOBHBIE METONBI | 16 | 16 | 0
UCCIEeIOBaHMS U (PU3NYECKHUX U CTPYKTYPHBIX XapakTEePUCTUK | OmHiaiin
MaTtepuanaoB. OpraHndeckue 1 HeOpraHMueCcKue COpOEHTHI. 0 0 0

OxapakTepu3oBaTb OPraHU4YECKHE U HEOPraHUUECKHE
MeMOpaHHbIe MaTepuaibl. HaHOCTpyKTypHpoBaHHbBIE
(GYHKIMOHAJIBHBIE MAaTEepUAIbl U IEPEUHUCIUTh UX YHUKAIbHbIC
CBOMCTBA.

Du3n4ecKre OCHOBBI COBPEMEHHBIX METOZ0B MOAEIUPOBAHUS
CBOWCTB HAHOCTPYKTYPUPOBAHHBIX MatepuasioB. [loctanoBKa
($uU3MUECKOro SKCIepuMeHTa U BaKkyyMHasi TeXxHuKa. OCHOBHbBIE
BU/JIbI CPEJICTB JOCTUKEHUSI BBICOKOTO BaKyyMa M KpPaTKO
U3JI0KUTh (PU3NYECKHE OCHOBBI UX (DYHKLIMOHUPOBAHMUSL.
[TocTaHOBKA SKCIIEpUMEHTA B MOJICKYJISIPHON (pU3UKE.
ANTropuTM pElIeHUs IKCIIEPUMEHTAIbHON 3aJauH.
[InanupoBanue skcriepuMeHTa. Pa3ieaurenbHble puoOOpHI.
Macc-ciekTpoMeTprudeckre Npuoopsl. DIIeKTpOMarHuTHbIE
ycTaHoBkH. Pabouast monens. TexHuueckuid IpoTOTHII.
OnbITHBINA 00pa3er. ABToMaTH3aIMsI H3MEPEHUH B
JKCIIEpUMEHTaIbHOU (pu3uke. Buabl usmepenuit u
norpemHoctei. OLieHKa CUCTEMATUYECKOM U CIIydaitHOM
IIOTPEeIHOCTEN. XapaKTEpPUCTUKU TOYHOCTH CPEICTB
u3Mepenuil. OCHOBHbBIE 33/1a4H, peniaeMble pu 00padoTke
OTBITHBIX JaHHBIX. O0NacTU NPUMEHEHUS BAKYyMHON TEXHUKH.
Mertoab! nostyuenus Bakyyma. Kinaccudukanus cpencts
1oJiyuyeHus: Bakyyma. O6siactu 1elcTBUs BAKYYMHBIX HACOCOB.




CpaBHeHHUE pa3IMYHBIX TUIIOB HACOCOB U KPUTEPUHU BBIOOpA.
OcHOBHBIE XapaKTEPUCTUKU HacocoB. DopBaKyyMHbIE HACOCHI:
IUIACTUHYATO-POTOPHBIE, IBYXPOTOPHBIE, /1. HACOCHI.
[TpuHUIMIIBI NeHCTBUS, TapaMeTPbl U KOHCTPYKTUBHbIE
oco0eHHOCTH (pOopBaKyyMHBIX HACOCOB. Maca.
TypOomoeKysspHbIe HACOCHI. MAPOCTPYHHBIE HACOCHI.
[IpuHUUIIBI 1EUCTBUS, XaPAKTEPUCTUKN U KOHCTPYKTHUBHBIC
0COOCHHOCTH BBICOKOBaKYYMHBIX HacocoB. LleonuToBsle,
HMOHHO-COPOLIOHHbIE, KPHOT€HHBIE U IPyTHe HACOCHI,
MPUMEHSIEMbIE€ B Macc-ClieKTpomeTpax. JIoBymku. ['eTTepsl.

9-16 Pasnen 2 16 16 0
9-16 Tema 2 Bcero ayutopHbIx 4acoB
ITonsiTHE 0 BakyyMHBIX cucTeMax. beicTpoTa OTKayky Hacoca v | 16 | 16 | 0
obwekTa. [IponsBoauTebHOCTh. 3akoHBI KHYyICEHA M Omtaiig
[Tya3zeiins. ConpoTUBICHHE U MPOITYCKHAS CIOCOOHOCTh 0 0 0

TpyOONPOBOIOB B BSI3KOCTHOM, MOJIEKYJISIPHO-BSI3KOCTHOM U
MOJIEKYJISIPHOM peXuMax TeueHus rasa. [I[poBoaumoctsb
3JIEMEHTOB BaKyyMHBIX cucTteM. YpaBHeHue ['ene. M3menenue
COCTOSIHUS Ta3a B BaKyyMHO# cucteme. PacueT nuagparm.
[IpomyckHast cnocoOHOCTh OTBepCTUA U Kanwiuisipa. Kpurepuu
OTIpe/IeTICHUS TPAHUI] PSKUMOB TEUCHHUS B TPYOOIIPOBOIaX.
Kuneruka npouecca otkauku. IHepuHOHHBIE 1
OE3MHEPLIMOHHBIC METOIBI OTIPEACIICHUS OBICTPOTHI OTKAUKH.
Bpemst oTkauku 371eMEHTOB BaKyyMHBIX CUCTEM. MeToauka
pacdeTa BakyyMHBIX cucteM. [Ipumepsl pacuera.

Nsmepenne nasienusd. [lonck Teun. DneMeHThl BAKYYMHBIX
cucteM. CraTuyeckue, TEII03JEeKTPUIECKUE, MOHU3AIMOHHEIE,
3IEKTPOPaA3PAIHBIE U JIp. BAKYYMMETPbL. XapaKTEPUCTUKH U
PEXKHUMBI pabOTHI BAKYYMMETPOB. V3MepeHue napuuaibHbIX
naBiieHui. MHTeprperaius crekTpa Macc OCTaTOYHOTO rasa.
[TpuGopsl A7 U3MEpEeHNs NapLUUAIBHBIX JTaBICHU:
MAarHUTHBIM CTATUYECKUH MACC-CIIEKTPOMETP,
BPEMSITIPOJIETHBIN MacC-CIIEKTPOMETP, OMETaTPOH, (PapBUTPOH,
KBaJPYIOJIbHBIA Macc crieKTpoMeTp. lcnblTaHne BaKyyMHBIX
CHUCTEM Ha TePMETUYHOCTh. Teun. MeTopl JIoKan3auu
Teueil. Macc-cnekTpoMeTpruueckue Teueruckarenu. Hamyck
ra3oB B BaKyyMHbIE€ CUCTEMBI. [ a30BbIii MOTOK Yepe3 macc-
cnekrpomeTp. HamyckHble cucTeMbl Macc-ClIEKTPOMETPOB.
Hamnyck razoB B nepuogn4eckoM 1 HEPEPHIBHOM PEKUMAX.
MewmOpannsiii BBOA. [{udpepennnanbapie CUCTEMBI OTKAUKH
MacC-CIEKTPOMETPOB. DNEKTPOPACIBUICHUE KUKOCTEH.
HNonnzanus B kKopoHHOM paspsiae. @orononnszanms. Boa
TBEPABIX 00pa3ioB B BakyyM. CHCTEMBI IUTFO30BAHUS TBEPIBIX
o0OpasioB B BakyyM. BakyymHas apmatypa. Marepuaisl
3JIEMEHTOB BaKyyMHBIX CUCTEM. Y TIJIOTHEHHUS.
PerynupoBouHble BEHTHUIN AJI1 MACC-CIIEKTPOMETPOB.
Harekatenu. DyieKTpuuecKre BBOADI.

CokpalleHHbIC HAUMEHOBAHUS OHJIAH OMIUA:

O0o3Ha
YyeHue

ITos1HOE HAMMeHOBaHUE




oK DNEeKTPOHHBIN Kypc

IIM [ToTHOTEKCTOBBIN MaTepual

111 [TOTHOTEKCTOBBIE JIEKIIMHU

BM Buneo-marepuainsl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

O5CM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUAIIbI
nC NHTEpaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B cootBercTBuU ¢ TpeboBanusMu OI'OC BO mo HampaBieHUIO MOATOTOBKH , KypC peain3yeT
KOMIIETEHTHOCTHBIA TOAXOJ U TMpeAyCMaTpUBAaeT ILIMPOKOE HCIOJIb30BaHHME B y4eOHOM Mpoliecce
aKTUBHBIX (OpM TMpoBeACHUs 3aHATUN (pa3dop JOMalIHUX 3aJaHHi, CHCTeMa KOHTPOJIbHO-
M3MEpUTENIbHBIX MaTepUalioB, BKJIIOYas TECThl) B COUETAHMHM C BHEAYJUTOPHOW pabOTOil C IENbio
(hopMupOBaHUS U Pa3BUTHUS MPOGECCHOHATHHBIX HABBIKOB CTY/ICHTOB.

7. ®OH/J OHEHOYHBIX CPEJICTB

@DOH/| OLIEHOYHBIX CPEACTB 0 JTUCLUILUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB oOydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPHUSITUNA TEKYLIETO,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILINHE.

CBa3pb Mexny (opMHUpPyEeMBIMH KOMIIETEHUUSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS
IIPEJCTaBIICHA B ClIeAyIoLIel TabnuLe:

Komnerenuus NuaukaTopbl 0cBOCHHS ATTecTallMOHHOE MEepPONpHUsiTHE
(K1l 1)

[1K-10 3-1IK-10 3, KU-8, K1-15
VY-TIK-10 3, KU-8, KH1-15
B-I1K-10 3, KU-8, K1-15

I1K-12 3-1IK-12 3, KU-8, KH1-15
VY-TIK-12 3, KU-8, KH1-15
B-I1K-12 3, KU-8, K1-15

IK-13 3-I1K-13 3, KU-8, Kh-15
VY-TIK-13 3, KU-8, K1-15
B-I1K-13 3, KU-8, KH1-15

HIxanbl oeHKH 00pa3oBaTe/IbHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOIO Oajlila BKIIOUMTENLHO. MTorosas aTTecranuAa I10 JUCHUIINIMHE OLICHUBACTCA IIO 100-
OayIbHOM IIKaJe U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJJaHUi B paMKax TEKYILEro ¥ MPOMEKyTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

| Cymma | Onenka o 4-ex | Onenka | TpeOoBaHMS K YPOBHIO OCBOCHHIO




0asIoB OaJUTHHOM IIKaJIe ECTS y4eOHOM TUCITUTLINHBI

OLIeHKa «OTJIMYHO» BBICTABJIACTCA
CTYIEHTY, €CJIM OH IITyOOKO M MTPOYHO
YCBOWJI ITPOTrPAMMHBIN MaTepuall,
HUCYCPIBIBAIOLIC, MTOCIICAOBATCIIBHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
nsjnaract, yMecT TCCHO YBA3bIBATDH
TCOpHIO C HpaKTHKOfI, HCIOJIL3YCT B
OTBETE MaTePUA MOHOTPapUUECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

MaTepua, TPaMOTHO U TIO CYIIIECTBY
W3JIaraeT ero, He OMycKas

D CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouwto»
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCA CTyZ[eHTy, €CJIM OH UMEECT
3HAHUA TOJIBKO OCHOBHOI'O MaTepI/Iana,
R HO HE YCBOHII €T0 JIETAICH, NOIMyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO PaBHIILHBIE
(opMyIHPOBKY, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJIICJOBATCIBHOCTHU B
W3JI0’KEHUH [TPOrPaMMHOT0 MaTepraa.

OreHka «HEyJOBIETBOPUTEIHLHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIBbHOU YaCTH
MPOTPaMMHOTO MaTepuala, JOMyCKaeT
H 60 2— F cymecTBeHHbIe omnOKu. Kak mpasuio,
HRe «HEYO0811eMEOPUMETLHOY OLICHKA «HEYIOBJIETBOPUTEIILHO
CTaBUTCA CTYACHTaM, KOTOPBIC HE MOT'YT
MPOAOILKHUTE 00ydeHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AWCIMILINHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHO JUCLUUIIIAHBI

OCHOBHAJ JIMTEPATYPA:

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

2. O H61 AHanu3 maHHBIX : yueOHOE Tocodue i By30B, MockBa: HUSY MU®DU, 2012

3. O b82 duznyeckas KUHETHKA aTOMHBIX IPOLIECCOB B HAHOCTPYKTYpAX : yueOHOE mocodue Ais
BYy30B, B. JI. bopman, B. H. Tponun, B. U. Tposin, Mocksa: HUAY MU®DU, 2011

4. 539.1 b82 ®usnueckas KHHETHKA ATOMHBIX IIPOLIECCOB B HAHOCTPYKTYpax : yueOHoe rmocodue ais
BY30B, B. JI. bopman, B. H. Tponun, B. U. Tposin, Mocksa: HUAY MU®DU, 2011

5. DU ®50 dusnyeckre OCHOBBI METOIOB HCCIICIOBAHUS HAHOCTPYKTYP U MIOBEPXHOCTH TBEPIOTO
Tena : yueObHoe mocobue s By30B, B. U. TposiH [u ap.], MockBa: MUDU, 2008



JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 539.2 T175 T1puGopsl 1 METOIBI U3MEPEHUS XMMHUYECKOTO COCTaBa M CTPYKTYPhl HAHOOOBEKTOB :
ydueOHoe nocobue, B. W. Tposiu [u ap.], Mocka: MOTH, 2011

2.539.2 ®50 ®uznyeckre OCHOBBI METOIOB UCCIEA0BAHUS HAHOCTPYKTYP U MIOBEPXHOCTH TBEPIAOTO
Tena : yueOHoe rmocodue s By30B, B. U. TposH [u ap.], Mocksa: MU®DH, 2008

3. 539.2 B24 Brenenue B huzuky nosepxHoctu : , K. Oypa [u ap.], Mocksa: Hayka, 2006
I[MTPOTPAMMHOE OBECITEYEHHUE:

CrenranbHOe MporpaMMHoOe oOecriedeHne He TpedyeTcs

LMS 1 UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CrennanbHOe MaTepualbHO-TEXHUYECKOe oOecrieueHne He Tpedyercs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUU IJIA CTYAEHTOB

B pamkax kypca ocBeleHsl cieayronie Tembl: OOIIre MOHATUS O MPOBEACHUH (PUINIECKUX
JKCIIepUMEHTOB. TexHuka Oe3zomacHoctu. [IpoBeneHue  GU3MYECKUX  IKCIEPUMEHTOB  TIO
HCCIE0BAaHUIO CBOMCTB HAHOCTPYKTYP.

Texkymuii KOHTPOJIb IPEACTABIICH CIEAYIOIIMM BUIOM ATTECTALMHN:

— KonTposbs uroros

Ha BeIOOp mpemogaBatensi CTyIEHTY BBIIACTCS S5 BOMPOCOB M3 CIUCKAa BOMPOCOB. Bpems Ha
noAroToBky — 20 MuHyT. B pamkax mpeayio)KeHHbIX TEM BOIIPOCOB, MPENOAABATENb MOKET 3a/1aBaTh
0000111a1011I1e BOTIPOCHI, OXBATHIBAIOIINE HECKOIBKO TEM, UM KOHKPETHBIE 3a7aun-IIPOOIEMbI TPYIIe
(1Ba u Ooyee) CTyAEHTOB C IIEJIBI0 OLEHUTh pabOTy CTYJEHTOB B KOJUIEKTHBE, a TaK K€ pojb U
AKTUBHOCTb OT/IEJIbHBIX CTYICHTOB.

MeToauka NpoBEACHUs OLICHUBAHMS CTYJEHTOB Ha pyOekKHOM KOHTPOJIE OCHOBBIBAETCS Ha
«Konrpone utoros» (KN). B pamkax naHHON METOAMKY, OLIEHKA B 0ajulax BbICTABISAETCS CTYJIEHTY Ha
OCHOBaHUU pe3yJIbTaTOB TeKyIero KOHTPOJs OTEIbHO JUIsl IEPBOM MOJIOBUHBI CEMECTPa U OTAEIbHO
JUTSL BTOPOW. Y CIIENTHOE MPOXOXKIECHHUE CTYACHTOM PYyOSKHOTO0 KOHTPOJS OTBEYAeT Auamna3zoHy 15-25
Oayu1oB 110 uToraMm Kaxxnoro KU.

K mpomMexxyTouHOMY KOHTpOJIIO JOMYCKAalTCA CTYJEHThI, uMermue no uroraM KoHTposns
uToroB B cymMme He MmeHee 30 OaminoB. MakcuMmanbHas OIEHKa Ha MPOMEXYTOYHOM KOHTpOJIE
coctasiisieT 50 6anos.



Pexomennyemas nureparypa:

@du3nyecKkrue OCHOBBI METOJIOB MCCIEAOBAHUS HAHOCTPYKTYP M IOBEPXHOCTH TBEPAOIO TeEIa
[Texct] : yueOHOE mocobue st By30B / B. W. Tposu [u ap.]. - Mocksa : HUSLY MU®U, 2014. - 257
c. - ISBN 978-5-7262-2076-5

Huzameraunos, II.Y. Anamu3 mansaeix [Tekcr]| : ydeObnoe mocobue s By3oB / L. V.
Hwuzamernunor, B. I1. Pymsanes. - Mocksa : HUAY MUDU, 2012. - 285 c. - (YueOHas kHura
nkeHnepa-pusnka). - ISBN 978-5-7262-1687-4

bopman, B./[. ®u3nueckass KHWHETHKA aTOMHBIX NPOLECCOB B HaHOCTpykTypax [Tekct] :
yaebHoe nocobue ains By3oB / B. JI. bopman, B. H. Tponun, B. . TposH. - Mocksa : HUAY MUDU,
2011. - 473 c. - (bubnuoreka saepHoro yuusepcutera). - ISBN 978-5-7262-1667-6

11. YUYEBHO-METOJWYECKHE PEKOMEHIAIIMA IJIS IPEIIOJABATEJEN

B pamkax kypca ocBemieHsl cieayronie TeMbl: OOIue NOHATHS O MPOBEACHUN (U3NIECKUX
JKcrepuMeHTOB. TexHuka Oe3omacHoctu. IIpoBenenue  GU3MYECKUX  OKCHEPUMEHTOB IO
HCCIIE0BAaHUIO CBOMCTB HAHOCTPYKTYP.

Texymuii KOHTPOJIb MPEJICTABIICH CISAYIONIUM BUIOM aTTECTAIIUU:

— KonTtposnb utoros

Ha BwIOOp mpemonaBarens CTyACHTY BBIIAETCS 5 BOMPOCOB M3 CIKCKAa BOMPOCOB. Bpems Ha
nmoaArotoBky — 20 MuHYT. B paMkax mpeioKeHHBIX TeM BOMPOCOB, MPEMOIaBATEb MOXKET 3a/1aBaTh
00001I1aroIIIe BOMPOCHI, OXBATHIBAIOIINE HECKOIBKO TEM, UM KOHKPETHBIE 3aa9n-TIPOOJIEMbI TPYIIITe
(n1Ba u OoJee) CTYAEHTOB C IENbIO0 OLICHUTH PAa0dOTy CTYJIEHTOB B KOJIJIEKTHBE, & TaK K€ POJb U
AKTUBHOCTH OT/ICITHHBIX CTYIACHTOB.

Metoarka TpOBENCHHsI OIICHUBAHHS CTYACHTOB Ha PYOEKHOM KOHTpOJIE OCHOBBIBACTCS Ha
«Kontposne uroros» (KN). B pamkax naHHON METOAMKH, OIIEHKA B OaJlTlax BBICTABIISCTCS CTY/AICHTY Ha
OCHOBAaHUU Pe3yJIbTaToOB TEKyIIero KOHTPOJIS OTIEIBHO JIJIs IEPBO MOJIOBUHBI CEMECTPa M OTACIHHO
JUISL BTOPOU. YCHEIIHOe MPOX0XKIEHUE CTYJAECHTOM pyOeKHOr0o KOHTPOJS OTBEUYaeT AManazoHy 15-25
Oay1oB 1o uroram Kaxxaoro KH.

K mpomexxyTo4yHOMY KOHTPOJIO JOIMYCKAIOTCS CTYACHTHI, HMEKIue 1mo uroram KoHTpous
uTOroB B cymme He Menee 30 OamioB. MakcuMmanbHas OIEHKAa Ha MPOMEXKYTOYHOM KOHTPOJIE
coctassieT 50 6aoB.

Pexomenayemas nurepatypa:

®duzuyeckre OCHOBBI METOJIOB HCCIEAOBAHUS HAHOCTPYKTYP M MOBEPXHOCTH TBEPAOrO Tela
[Texct] : yueGHOe mocobue st By3oB / B. U. TposH [u ap.]. - Mocksa : HUSAY MU®U, 2014. - 257
c. - ISBN 978-5-7262-2076-5

Huzamernunos, 11.Y. Ananu3 manseix [Tekcr] : yuebHoe mocobue s By3os / 1. V.
Huzamernunos, B. I1. Pymsuues. - Mocksa : HUSAY MU®DU, 2012. - 285 c. - (YuebHas KHUTA
nHxeHepa-pusnka). - ISBN 978-5-7262-1687-4

bopman, B.Jl. ®usnueckas KWHETHKA aTOMHBIX TPOIECCOB B HAaHOCTpyKTypax [Tekct] :
yaueOHoe nocobue nis By3oB / B. JI. bopman, B. H. Tponun, B. U. TposH. - Mocksa : HUSY MUOU,
2011. - 473 c. - (bubnuoreka siaepHoro yausepcuteta). - ISBN 978-5-7262-1667-6
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