MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EJIPA MOJIEKYJIIPHOU ®U3UKU

OIOBPEHO HTC JIAIIJIA3
[Tporoxosn Ne 1/04-577

or 27.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

COPBLIMOHHBIE ITPOLIECCHI B BAKYYMHON TEXHUKE
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AHHOTALMS

JlucuuiiuHa Ipernoaaéres ¢ Mebio IaTh 3HAHUS O COPOIMOHHBIX MPOIIeccax, MPOXOASIIUX Ha
MOBEPXHOCTH TBEPJABIX TEJA M OKAa3bIBAIOIIUX 3HAYMTEIBHOE BIMSAHUE HA MPOTEKAHUE MPOLIECCOB Ha
MMOBEPXHOCTH B MACC-CIIEKTPAIbHBIX YCTPONUCTBAX.

1. IEJIN U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILINHBI

Ilenpto Kypca sBisieTCsl TOJIy4YeHUE CTyJEHTaMH 3HAaHUN 10 (U3NYECKUM OCHOBaM
COpOILIMOHHBIX MPOLIECCOB B BaKyyMe; HAyYUTh CTYIEHTOB MOAXOY K OLIEHKE BIHMSHHS COPOIIMOHHBIX
MIPOLIECCOB HA COCTOSIHUE TIOBEPXHOCTH TBEPAOTO Tea U Ta30BOM CPEbl B BAKYYMHBIX CHCTEMaX.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

CopOuMOHHbIE TIPOLIECCHl B BaKyyMHOM TEXHUKE SIBISETCS Ba)KHOW, COBPEMEHHOM W
MEePCIEKTUBHON AUCIHUIUIMHON B HAYYHO MCCIEI0BATENbCKOM U WHKEHEPHO — BHEIPEHUYECKON padboTe
WHXeHepa-pu3uka. B kauecTBe 0a30BBIX 3HAHWA JJISI YCBOCHUS JUCHHUILIMHBI HEOOXOIMMBI 3HAHUS
CTaHJIaPTHOT'O IIUKJIa KypCOB 001Iel (U3UKKU U BbICILIEH MaTEeMaTHUKH.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHI/IBCpcaJ'IBHBIC I/I(I/IJ'II/I) 06H_ICHpO(I)CCCI/IOHaJIBHBIC KOMIICTCHIINN .

| KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIUN | KO,Z[ W HAMMCHOBAHUC MHAUKATOpPA JOCTUIKCHUS KOMIICTCHIIUN

ITpodeccuonanbHble KOMIETEHIMM B COOTBECTBUM C 3aJadaMd U OOBeKTaMH (0OaacTsAMHU
3HaHUi) TpogecCHOHATBHOMN 1A TeTbHOCTH:

3apaua O0bexT Wim Koa n HaumeHoBaHue Koa n nHaumeHoBaHue
npogdeccuoHaIbLHOM 00J1aCTh 3HAHMS npogeccuoHaILHOI HHAUKATOPA
aesteabHoctu (3I1/1) KOMIIETEHIIMH; JOCTHKEHUS
OcHoBanue npogdeccuoHaIbLHOM
(mpogeccHOHAIBLHBIN KOMIIeTeHIIHH
cranaapt-IIC, anaan3
onbITA)
Hay4YHO-UCCJIEN0BATEIbCKUN
[Ipumenenue Hanopa3smepusbie [IK-2.1 [1] - Ciocoben 3-1IK-2.1[1] - 3narb
3¢ (HEeKTUBHBIX METO/IOB | CUCTEMBbI, aTOMHO- y4acTBOBATh B (U3HUKO-TEOpETHUECKHE
UcCleIoBaHus (PU3UKO- | MOJEKYJISIpPHBIC MIPOBEACHUU KOHIIETILINH,
TEXHUYECKUX OOBEKTOB, | CMECH, Macc- TEOPETHUYECKUX U AQHATTUTHYECKUE
MPOLIECCOB U CIIEKTPOMETPUS U AHATTUTHYECKUX METObl, METO/bI
MaTepHuasoB. CIIEKTPOMETPHS WCCTIeIOBaHMH B 00paboTku
[IpoBenenue MOHHOM MpPEeIMETHOM 00JIaCTH, B | DKCIIEPUMEHTATBHBIX
CTaHJAPTHBIX U MOIBMYKHOCTH, MTOCTPOCHUH JAHHBIX B 00J1acTH
cepTU(UKAITMOHHBIX KOMITO3UIIMOHHbIE (buznyecKux, buzuku
WCTIBITAHUHN MaTepHuabl. MaTeMaTHYECKUX U HaHOPa3MEPHBIX U
TEXHOJIOTHUECKHUX KOMITBIOTEPHBIX MOJIENIEH | HEpaBHOBECHBIX
MIPOLIECCOB U U3JIEIHH C M3y4aeMbIX MIPOLIECCOB U | CUCTEM, Macc-




HCIIOJIb30BaHUEM
COBPEMEHHBIX
aHAJTUTHYECKUX
CPEICTB TEXHUYECKON
busuky.

SIBJICHUM. CIIEKTPOMETPHUH U
CIIEKTPOMETPHH
Ocnosanue: WOHHOM MOJIBUYKHOCTH,
[TpodeccuonanbHBIN KOMITO3HITMOHHBIX
crangapt: 40.011, MAaTepHUaJoB.;

40.044, 40.104, 40.167 | Y-TIK-2.1[1] - VmeTs

MPUMEHSTH (PU3UKO-
TEOPETHUECKUE
KOHIIETILINH,
AQHAJTUTHYECKHE
METObl, METObI
00paboTKu
SKCIEPUMEHTAIIbHBIX
IAHHBIX B 00JIacTH
¢buzukn
HaHOPa3MEPHBIX U
HEPaBHOBECHBIX
CHCTEM, Macc-
CHEKTPOMETPHUH U
CIIEKTPOMETPHUH
HMOHHOU MOJBUKHOCTH,
KOMITO3UITMOHHBIX
MaTepuaos.;
B-TIK-2.1[1] - Bnagets
AHATUTUYECKUMU
METOJaMH, METOIaMH
o0paboTku
AKCTIEPUMEHTAIIbHBIX
JAHHBIX B 00JIACTH
¢buzuku
HaHOPa3MEpHBIX U
HEPaBHOBECHBIX
CUCTEM, Macc-
CIIEKTPOMETPHUH U
CHEKTPOMETPUHU
HOHHOM ITOJIBMXKHOCTH,
KOMITO3UIIMOHHBIX
MaTepHUaJIoB.

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTLJIAHBI

Hamnpasnenus/nenu
BOCIIUTaHUA
[IpodeccuonanbHoe
BOCIIUTAHUEC

3amaun BociuTaHus (KO)

Coznanue ycnosui,
00ecTeuynBaroInX,
dbopMupOBaHUE YyBCTBA
JIMYHOM OTBETCTBEHHOCTH 32
Hay4YHO-TEXHOJOTUYECKOE
pasButue Poccun, 3a
pe3yiabTaThl UCCIAEAOBAaHUI
u ux nocaeactus (B17)

BocnuraTrenbHbIi IOTEHIHAN JUCITUILIMH

1.Mcnonb30BaHne BOCIUTATEIBLHOTO
MOTEHIMaa JUCIUILIAH
po¢heCCUOHATTLHOTO MOIYJIS IS
(hopMHpOBaHUS YyBCTBA JTUYHOM
OTBETCTBEHHOCTH 3a JOCTUKECHUE
nunepcrBa  Poccnu B Beaymux Hay4yHO-
TEXHUYECKUX CEKTOPAX U
(yHIaMEHTaJIbHBIX UCCIIEIOBAHUSIX,
o0ecreynBaroIuX €€ 3KOHOMUYECKOe




pa3BHUTHE U BHEIIHIOK 0€3011aCHOCTb,
MOCPEACTBOM KOHTEKCTHOTO 00Yy4YEeHHUS,
00CyKJIeHUS COLMATBHON U
MPaKTUYECKON 3HAYMMOCTH Pe3yIbTaTOB
Hay4HBIX UCCJIEIOBAHUN U
TEXHOJIOTHYECKUX Pa3pabOToK.
2.Vcnonb30oBaHuE BOCIUTATEIBHOTO
MOTEHILIaa JUCIUILINH
npodeccnoHaNTbHOTO MOIYIS ISt
(hopMHUpOBaHHS COMATTEHON
OTBETCTBEHHOCTH YYEHOTO 3a
pe3yJIbTaThl UCCIEA0OBAHUNA U HX
MOCJIEICTBUS, Pa3BUTHUSA
HCCIIEIOBATENIbCKUX KaueCTB
MIOCPENICTBOM BBITIOJIHEHHSI y4eOHO-
HUCCIEIOBATEILCKUX 3aJaHUM,
OPUEHTUPOBAHHBIX HA U3YUYEHUE U
MPOBEPKY HAYUYHBIX (DAKTOB,
KPUTHYECKHH aHAIN3 MyOIrKanuii B
npodeCcCHOHAIBHON 00J1acTH,
BOBJICUEHUS B peajIbHbIC
MEXKIUCIUTITMHAPHBIC HAYYHO-
HCCIIEI0BATEIBCKHUE ITPOEKTHI.

S. CTPYKTYPA U COJIEPKAHUE YYEFHOMN TUCIUATLINHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00BbEM, CPOKH U3y4eHUS U (POPMBI KOHTPOJIS:

Ne HaumMmeHoBaHue -x;
LI pasaesa yueOHo - o ’E i =k =
JUCHUILTHHBI 2.2 . i 2 §5 E. =3 5
2oES | ZF = X O -
= 2 &S ) E s = & o =
\Q_‘Of = oA - = - = = A
= =N§£ « B~ Z = S g~ & = &
= SE2Z | g&E| 55 SS 2|8
S Z2S828| REs| g1 Sxs| ES5
© | 82 H| = 5 =G -
) LEE = ) < F s o 9 g
= RE=a|0g=z| =8 <az| =33

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHbIX OanioB joypkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W

(nnn) sK3aMeH

CoxpalnieHre HaMMEHOBAaHUH (POPM TEKYIEr0 KOHTPOJIS U aTTECTALUH Pa3/ieiIoB:

0O0o03ua | [To1HOE HAMMEHOBAHME
YyeHmne

YO YcTHBIM orpoc

KAJIEHJIAPHBIN IVIAH




Henen | Temsl 3ansaTuii / Cogep:kanue Jlek., | IIp./cem. | JIa6.,
/| qac. , yac. yac.

CokpailieHHbIe HAMMEHOBAHUSI OHJIAMH OIIIIHNA:

Oo6o3una | [loiHOe HaMMeHOBaHMe
YeHue

OK ONEeKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepHan
111 [TOTHOTEKCTOBBIE JIEKIIMU
BM Buneo-matepuaisl

AM AyJIMo-MaTepualibl

[Ip3 [Ipe3enTaumu

T Tectbl

5CM OJIEKTPOHHBIE CIIPaBOYHBIE MAaTEPUAJIb
ncC WNHTEpaKkTUBHBIN CAUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Kypc peanusyer KOMIETEHTHOCTHBIN MOAXO/ U NMPELyCMaTPUBAET LIMPOKOE UCIOIb30BAHKE B
y4eOHOM TIpoliecce aKTUBHBIX ()OpM MPOBEACHUS 3aHATHI (KOMIIBIOTEPHBIC MPAKTHUKYMBI, pa30op
JOMAIIHUX 3aJaHHil, CUCTEMAa KOHTPOJIbHO-U3MEPUTEIBHBIX MATEPUAJIOB, BKJIKOYAsl TECThI) a TaKXKe,
MIPOBEICHUE 3aHATHI B COYETaHUHM C BHEAYAMTOPHOU paboToil ¢ 1enbio (GOpMUPOBAHUS U PA3BUTHUSA
poeCCHOHATILHBIX HABBIKOB CTYACHTOB.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 TUCLUILUIMHE 00ECIIeUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTaToB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYUIETo,
PpyOexKHOro U IPOMEKYTOUHOTO KOHTPOJISI IO JUCIUILIUHE.

Ces3p Mexnay GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMu KOHTPOJIS HMX OCBOCHHUSA
Mpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerenuus HNuukaTopbl 0cBOEHUA ATTecTallMOHHOE MEePONpHUsTHE
(KII'1)
IK-2.1 3-1IK-2.1 3, ¥0O-8, YO-15
V-TIK-2.1 3, YO-8, YO-15
B-TIK-2.1 3, ¥0O-8, YO-15

HIxkanbl oneHKH 00pa3oBaTENIbLHbBIX 10CTHKEHUI

[IIkana Ka)KAOro KOHTPOJBHOTO MEPONPHUATHS JISKUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO OaJila BKIIIOYMTENbHO. MToroBast arrectanus mo AMCUUILUIMHE oneHuBaercs no 100-
0aJUIbHOM IIKaje W MpeAcTaBiIsieT coboil cymmy OamoB, 3apabOTaHHBIX CTYJEHTOM IPHU BHITIOJTHEHUH
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

Htorosas OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[CfI IIKAJIOM:




Cymma
0aJII0B

Oruenka 1o 4-ex
OaJUILHOH IIKAJIE

OneHka
ECTS

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOH TUCIIMIUTHHEI

90-100

5 — «omauunoy

Or1eHKa «OTIUYHOY» BBICTABIIACTCS
CTYJCHTY, €CIIH OH IIyOOKO M IMTPOYHO
YCBOMWJI POrPaMMHBIIM MaTepua,
HCYEPIBIBAIOLIE, IIOCIEN0BATENIBHO,
YETKO U JIOTUYECKU CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHall MOHOTPaPUUECKOM
JINTEPATYPHL.

85-89

75-84

70-74

4 — «xopouio»

65-69

60-64

3 —

«Y0081EMBOPUMENLHOY

O1eHKa «XOpOIL0» BBICTABISIETCS
CTYICHTY, €CJIH OH TBEPMO 3HAET
MaTepHai, TpaMOTHO U IO CYLIECTBY
u3Jaraer ero, He AOIyCKas
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

O1eHKa «yIOBICTBOPUTEIHHO»
BBICTABIISIETCS CTY/IEHTY, €CITH OH UMEET
3HAHUS TOJIHKO OCHOBHOTO MaTepHala,
HO HE YCBOWJI €T0 JIETaleH, TOImyCcKaeT
HETOYHOCTH, HEJIOCTATOYHO MPABUIIHHBIE
(hopMyTUPOBKH, HAPYIICHUS
JIOTUUECKOM TT0CIeI0BAaTEILHOCTH B
H3JI0’)KCHUH IPOrPaMMHOI'0 MaTepHaa.

Hwxe 60

2
«HEY0081emM8OPUMENLHOY

OneHka «HEeyIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOTO MaTepuana, J0IMyCcKaeT
cymecTBeHHbIe omnOKku. Kak npasumio,
OILICHKA «HCYIOBJIICTBOPUTCIIBHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110
COOTBETCTBYIOIEH JUCLUITHHE.

8.

YYEBHOU JUCHUILJIAHBI

OCHOBHAA JIMTEPATYPA:

YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE

1. DU M 54 Merto/bl pacyeTa CIOKHBIX BAKYYMHBIX cHcTeM : , MockBa: TexHocgepa, 2012

2. 543 C56 CoBpeMeHHBIE METOJIBI MaCC-CIIEKTPOMETPHUH : TaOOpaTOpHBIN pakTUkyM, A. C. @dposoB

[ np.], MockBa: MUDU, 2008

3. 621.5 P64 BakyymHas TeXHHKa : yueOHUK 17151 By30B, JI. H. Po3anoB, Mocksa: Briciias mikona,

2007

4. 91 O-75 OcHoBBI (PM3UYECKUX MPOLIECCOB B IUIa3M€E U IIa3MEHHBIX YCTAaHOBKAX : yueOHOE mocodue

115t By30B, C. K. XKganos [u 1p.], MockBa: MU®H, 2007




JOITOJIHUTEJIbHA S JIMTEPATYPA:
[MPOTPAMMHOE OBECITEYEHHUE:

CrnenuaibHOE TTpOorpaMMHOE o0ecriedeHue He TpedyeTcst
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE YYEBHOI
JUCLUIINHBI

CrenuaibHOE MaTepUAIbHO-TEXHUYECKOE o0ecieueHne He TpedyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

Jlig ycnemHoro oOy4eHHs MO JaHHOW JUCIHUIUIMHE CTYJIEHT JOJDKEH 3HaTh: OCHOBHBIE
MOHSATHSI O0IEH U CTaTUCTUYECKON (PU3UKHU, a TaKKe 3HaTh OCHOBBI MAaTEeMAaTUYECKOT0, BEKTOPHOTO U
TeH30pHOTO aHanu3a. Kypc pa3our Ha 2 pazaena.

Tekyuuii KOHTPOJIb MPEACTABIEH CAEAYIOMINM BUIOM aTTECTALMH:

— YCTHBIH Ompoc.

Ha BbpIOOp mpemnopaBarens CTYACHTY BBIJAeTCs 2 BONpOCa U3 IEPEYUCICHHOTO CITMCKA
BOMPOCOB. Bpemst Ha moarotoBky — He Oojnee 40 muHYT. B paMkax mpeioKeHHBIX TeM BOIPOCOB,
MperoiaBaTellb MOXET 3a/laBaTh OO0OOIIAIOMIME BOMPOCHI, OXBATHIBAIOIINE HECKOIBKO TEM, WA
KOHKPETHBIE 3a/1a4u-TIPOOJIeMBI TpymIe (1Ba 1 00Jiee) CTYACHTOB C IIEJIbI0 OIICHUTh PabOTy CTYJEHTOB
B KOJUIEKTHBE, a TaK K€ POJIb U aKTUBHOCTh OT/JEJIbHBIX CTYJICHTOB.

MeToauka NpoBeACHUS OLICHUBAHMS CTYJEHTOB Ha pyOeKHOM KOHTpOJIE OCHOBBIBAETCS Ha
YctHOM ompoce. B pamkax maHHONW METOIWKH, OIEHKAa B Oajulax BBICTABISETCS CTYAEHTY Ha
OCHOBAHUU PE3yJIbTaTOB TeKyIero KOHTPOJs OTAEIbHO JUIsl IEPBOM IOJIOBUHBI CEMECTPA U OTAEIBHO
- 17151 BTOPOH. YCIIEIIHOE MPOXOKICHNUE CTYJCHTOM PyOeKHOTro KOHTPOJIS OTBEYAeT auana3ony 15-25
0amioB 1o uroram Kaxaoro KU.

®dopma peanuzalM MPOMEKYTOYHOIO KOHTPOJds - dk3ameH. K sk3ameHy nomyckarorcs
CTYJEHTBI, UMEIOIIME MO uToraM M B cymMMme He MeHee 30 OamioB. MakcuMmaibHas OLIEHKAa Ha
sK3aMeHe coctaiisieT 50 6amios.

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIENR

B nmomouips nekTopy M BeOyUIMM JIAOOPATOPHBIA MPAKTHUKYM PEKOMEHAYETCS HCIIOJIb30BaTh
JUTEPATypy B COOTBETCTBUU C TEMAMHU PadoOT.

HeoGxomuMo  1aTh  BO3MOXKHOCTb ~ CTYJEHTaM  YCBOUTb  CYIIHOCTh  JMCLUIUIMHBI,
3aKJIIOYAOIIYIOCS] B OCBOGHUHM HPUHIUIIOB YCIELIHOTO MPEOAOJICHUsI Pa3IMYHOro poja (akTopos,
BO3HHKAIOIIUX TPH TOJb30BAaHUM BaKyyMHBIMH M BBICOKOBAaKYYMHBIMH NPUOOpaMU U CPEICTBAMHU.
OOBACHUTH OCHOBHBIE KOMIIOHEHTHI U CTaJMH, HA KOTOPbIE CIIELyeT 0OpaTuTh 0co00€ BHUMAHUE, pU
pabote ¢ BakyyMHBIM o00OopyaoBaHueM. Kpome 3Toro, BaKHO 4YETKO II0Ka3aTh CTYyJEHTaM Ha



MIPAKTUYECKOM NPUMEpPE OCHOBHBIE (PAKTOPHI MMEIOIIHME MECTO B BBHICOKOBAKYYMHBIX CHUCTEMax HpHU
TPaCIOPTUPOBKE NOHHBIX ITyYKOB.

ABTOp(BI):

CricoeB Anekcannp AnekceeBud, A.¢.-M.H., Tpodeccop

Penenzent(ni):
HBanos B.II.



