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BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M
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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:

Kon n naumenoBanue komnerenuu | Kojx u HaumeHoBaHue WHIUKATOPA JOCTHKEHUS
KOMITIETEHITHH
OIIK-2 [1] — Cnocoben 3-OI1K-2 [1] — 3HaTh coBpeMeHHBbIC HHPOPMALMOHHBIE
UCIIOJIb30BaTh COBPEMEHHbBIE TEXHOJIOTHH U MPOrPaMMHBIE CPEACTBA JUIS PEIICHUS 3a/1a4
MH(POPMALIMOHHBIE TEXHOJIOTHH 1 PO eCCUOHAITBHON JEATETLHOCTH
MPOTrpaMMHBIE CPECTBA MPU B-OIIK-2 [1] — BrageTs HaBbIKaMu TPUMEHEHUS
penieHuu 3a1a4 npohecCuoOHaIbHON | COBpEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH U
NEesITeNIbHOCTH, COOTIOAAs MPOrPaMMHBIX CPEJICTB, B TOM YHCJIE OTEYECTBEHHOTO
TpeOoBaHUS HHPOPMAITIOHHOM MIPOM3BOJICTBA, MTPH PELICHUH 331a4 NMPo(ecCHOHATBHOM
0e30MacHOCTH JeSITeNbHOCTU
V-OIIK-2 [1] — YMmeTh BbIOMpATH U UCIIONIB30BATH
COBpeMeHHbIe HH(OPMALIMOHHBIE TEXHOJIOTUU U
MIpOrpaMMHBIE CPEJICTBA JUIsl pellICHUs 3a/1a4




npodecCHoHANBLHON e TENbHOCTH

[MpodeccronanbHbie KOMIETEHIIMM B COOTBECTBUU C 3aJadyaMu

3HaHU) TPOPECCUOHATLHOMN 1A TEFHOCTH:

u oObekTamu (0O1acTIMHU

3agauya
npogeccuoOHAIbHOM
nesiteabnoctu (3I1I)

Pa3paborka
MEePCTIEKTUBHBIX
METOJIOB U TEXHOJOTHI
JI00ATBHBIX
HABUTAIIMOHHBIX
CIIyTHUKOBBIX
cuctem(I'HCC),
MOHHUTOPHHT
HABUTAIIMOHHBIX TIOJICH
I'HCC n ux
(YHKITMOHATBHBIX
nomnonnenuit (O/)

O0BeKT WM
00J1aCTH 3HAHUSA

Hayuno-
HCCIIEIOBATENbCKUI
MPOILIECC 10 PA3BUTUIO
I'HCC uux ®/] ¢
MCIIOJIb30BAaHUEM
KBAHTOBBIX
BBIYUCIIUTEIbHBIX
CHCTEM M aHaJIu3a
JTAHHBIX

Koa n naumenoBanue
npogeccHOHAIbHOM
KOMIIeTEHIIUM;
OcHoBaHue
(mpogeccuoHATIBLHBIH
cranaapt-IIC, anaans
OIIbITA)

HayLIHO—I/ICCJ'IeI[OBaTCJIBCKI/Iﬁ

[TK-1.2 [1] - Cnocoben
UCIIOJIB30BATh
COBPEMEHHBIC
TEOPETUYCCKHE
MIPEICTABICHUS
OTIHCAHMSI
B3aMMO/JICHCTBUI
aTOMOB U 3JICKTPOHHBIX
0001104Y€eK B KpHUCTAILIE,
TEPMOJIUHAMHYCCKHX,
ONTHYECKUX,
MarHUTHBIX U
ANMEKTPOPUINICCKUX
CBOWCTB TBEPbIX Tell,
pacnpocTpaHeHus
Ja3epHOT0 U3TYYCHUS B
HEJIMHEUHBIX U
JUCTICPTUPYIOIINX
cpenax; pusmgeckux
OCHOB B3aMMO/ICHCTBUS
Ja3ePHOTO U3TYUEHUS C
BEIIECTBAMH, a TAKIKE
MIPEICTaBIISTh
BO3MOXHOCTH
OCHOBHBIX
IKCIIEPUMEHTATBHBIX
METOJIOB B (PU3HKE
KOHJ/ICHCUPOBAHHOTO
COCTOSTHUS BEIIECTBA U
Ja3epHON Gu3HKe

Ocnosanue:
[MpodeccronanbHbIMI
crannaprt: 25.049

Koa u HaumeHoBaHue
HHIUKATOPA
AOCTUKEHHUS
npogeccHOHATbHOU
KOMIIETeHIIUH

3-TIK-1.2[1] - 3nartb
OCHOBHBIC MTOHSATHUS U
3aKOHBI aTOMHOM
bu3uKH,
TEPMOTUHAMHUKH,
ONTHKH, (HU3UKH
B3aUMOJICVCTBHUS
JIa3ePHOTO U3JITYUYCHUS C
BEIIECTBOM, OCHOBHBIC
MO/IEJIN, HCIIOJTb3yEeMBbIC
JUTSI U3YYCHHUS M OTICHKHU
napamMeTpoB U
XapaKTePUCTHK
UCCIIETyEMbIX
(bu3HIECKUX 0OBEKTOB;
V-IIK-1.2[1] - Y™meTb
HCIIOJIb30BATh OCHOBHBIC
3aKOHBI aTOMHOM
¢bu3nky,
TEPMOJIUHAMHUKH,
OIITHKH, (PHU3UKH
B3aUMO/ICHCTBUS
Ja3epHOTO U3ITYUYEHUS C
BEIIECTBOM, OCHOBHBIC
MO/IEININ, UCTIONIb3yEeMbIe
JUTS U3yYEHUSI U OLICHKU
apaMeTpoB U
XapaKTEPUCTHK
HCCJIETy EMBIX
(hU3UIECKUX OOBEKTOB;
B-TIK-1.2[1] - Bnagets
METOJIAMHU OTIMCAHHS
B3aUMOJCUCTBUI
aTOMOB U 3JICKTPOHHBIX
000JI09€K B KpUCTAILIE,
TEPMOJIMHAMHYECKHUX,
ONTUYECKUX,
MarHUTHBIX U
AMEKTPOPUINIECKUX




U3y4YeHHUE U aHaJIN3
HAay4YHO-TEXHUYECKOM
uHpopManuy,
OTEYECTBEHHOI'O U
3apy0exKHOTr0o OmbITa
0 TEMATHKE
uccie0BaHus, coop u
o0paboTKka Hay4yHO! U
AHAJIUTUYECKOMN
nH(popMaInu ¢
UCIOJIb30BaHUEM
COBPEMEHHBIX
IIporpamm, CpeacTB U
METOJI0B
BBIUHCIUTENHHOM
MaTEeMaTHKH,
KOMITBIOTEPHBIX U
MH(pOPMAITMOHHBIX
TEXHOJIOTUI
MOJITOTOBKA MCXOIHBIX
JAHHBIX [Tl BBIOOpA U
000CHOBaHHUSI HAyYHO-
TEXHUYECKUX U
OpTaHU3aIMOHHBIX
pelIeHnu Ha OCHOBE
SKOHOMUYECKOTO
aHanmza cOop u
aHaJIN3
MH(OPMALIMOHHBIX
HMCTOYHUKOB U
WCXOJHBIX TAaHHBIX IS
TUTAHUPOBAHUS U
pa3paboTKu
HCCIIEI0BATENbCKUX
MIPOEKTOB

DKCIEPTHO-AHAITUTHYECKUI
IIPUPOJHBIC U I1K-10 [1] - Cnocoben k
COLIMAJIbHBIC SIBJICHUS | aHAJIUTHYECKOU U

Y TIPOLIECCHI, KOJIMYECTBEHHOU
00BEKThI TEXHUKH, OLIEHKE MPOLIECCOB B
TEXHOJIOTUH U IIPUPOJIE, TEXHUKE U

MIPOU3BOJICTBA, 00111eCcTBE U K BBIOOPY
MOJIEIN, METOIbI U Ha UX OCHOBE IIyTel
CpeacTBa pelieHus
(GyHIaMEHTAJIBHBIX U | TEOPETHUYECKUX U
TPUKIIATHBIX MPaKTUYECKHUX IpobieM
UCCIJIEIOBAaHUN 1 IIPUPOHOTO,
pa3paboTOK B 00JACTH | SKOJIOTUYECKOTO,
MaTeMaTHKH, QU3UKH | TEXHUKO-

U JIPyTUX TEXHOJIOTMYECKOI0
€CTECTBEHHBIX U xapakrepa
COLIMATIBHO-

9KOHOMHYECKUX HayK | OcHosanue:

1o npoduisam [IpodeccronanbHbIit
[IPEAMETHOU cranzaapt: 06.022,
JIEATEIIbHOCTH B 40.011

HayKe, TEXHUKE,

TEXHOJIOTHSX, a TAKXKE

B cpepax

HayKOEMKOI'0

MIPOM3BO/ICTBA,

yIOpaBiIeHUs U

OusHeca.

CBOMCTB TBEPABIX TEII,
pacnpocTpaHeHHUs
Ja3€pHOT0 U3IyUEHUS B
HEJIMHENHBIX 1
JUCTIEPTUPYIOLINX
cpenax; GU3NIECKUX
OCHOB B3aUMOJECHUCTBHUS
JIa3€pPHOT0 U3ITYUYEHUS C
BELIECTBAMHU, a TAKXKE
OCHOBHBIMH
AKCIEPUMEHTAIbHBIMU
MeToAamMu B (hU3uKe
KOHJEHCUPOBaHHOIO
COCTOSIHUSI BEILIECTBA U
na3epHol (puznke

3-1IK-10[1] - 3nats
OCHOBHBIC METOJIUKH,
LU U 33791
MTOCTPOCHHUS
AQHAIUTUYECKUX U
KOJTMYECTBECHHBIX
MoJieJIell POLIECCOB B
IPUPOJIC, TEXHUKE U
OOIIECTBE. ;
V-TIK-10[1] - Y™meTb
CTPOUTH aHATTUTHUECKUE
1 KOJIMYCCTBCHHBIE
MO/IEJIU TIPOLIECCOB B
IPUPOJIC, TEXHUKE U
o0I1ecTBE U BBIOMpPAThH
Ha UX OCHOBE ITyTeHN
pelieHus
TEOPETUICCKHX U
MPAKTHYECKUX MPoOIeM
MIPUPOJTHOTO,
HKOJIOTHYECKOTO,
TEXHHKO-
TEXHOJOTHYECKOTO
XapakxTepa. ;
B-IIK-10[1] - Bnanets
HABBIKAMU TIOCTPOSHUS
aHATUTUYECKUX U
KOJTMYECTBEHHBIX
MOJIeTIel POo1IecCOB B
PHUPOJIe, TEXHUKE U
oOImecTBe U BBIOOpA Ha
UX OCHOBE ITyTeH
pelieHus
TEOPETUYCCKHUX U
MPAKTUYECKUX MPodIeM
MIPUPOJIHOTO,




9KOJIOTHYECKOTO,
TEXHHKO-
TEXHOJOTHYECKOTO
xapakrepa

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUATLJIAHBI

Hampasnenus/uenn
BOCIIUTaHHS
[IpodeccuonansHoe
BOCIIMTaHHE

[Ipodeccruonanshoe
BOCIIUTaHHE

3agauym BocriuTaHus (KOg)

Coznanue ycinoBui,
obecneunBaronux, popMupoBaHue
TBOPYECKOTO
WHXXEHEPHOT0/TIPO(eCCHOHATEHOTO
MBIIUICHHS], HABBIKOB OPTaHU3aIUN
KOJIJIEKTUBHOW MPOEKTHOMN
nesrensHoCcTH (B22)

Co3znanue yciaoBuid,
obecneunBaronux, GopMupoBaHue

BocnuraTrensHBIN TOTSHITHAT
JMCITUTIINH

1.Mcnons3oBanue
BOCITMTATEILHOIO ITOTEHITHAJIA
JUCIUTLTAH TPOGECCHOHATBHOTO
MOJTYJISI 1JISl pa3BUTHSI HABBIKOB
KOMMYHUKalMH, KOMaHIHON
paboTHI U THIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIUIEHUS, CTPEMIICHUS
CJIeZIOBaTh B MPO(hecCHOHAIBHOM
JIEATEIIbHOCTH HOpMaM
MIOBEIEHNS, 00ECIIEYNBAIOIINM
HPABCTBEHHBIN XapaKTep
TPYIOBOH JESITEIIbHOCTU U
HECJTY>KeOHOTO TIOBECHMS,
OTBETCTBEHHOCTH 32 MPUHSATHIE
pelIeHHs Yepe3 MOArOTOBKY
TPYIIOBBIX KYPCOBBIX paboOT U
MPAKTUYECKHUX 3aJaHU, PEIICHUE
KEWCOB, IPOX0XKICHUE NIPAKTUK U
noarorosky BKP.
2.Mcnone3oBanue
BOCIIUTATEILHOTO ITOTEHIIAAIA
JTUCIUILIAH TPOGECCHOHATBHOTO
MOAYJIS Ui - (DOPMHUPOBAHHMS
MIPOU3BOJCTBEHHOTO
KOJUIEKTUBH3Ma B XOJI€
COBMECTHOT'O PEIICHUS KaK
MOJICIIbHBIX, TaK M MPAKTHIECKUX
3a/1a4, a TaKXKe MyTeM
MOJIKPETUICHHE PalliOHATBHO-
TEXHOJIOTHYECKUX HAaBBIKOB
B3aWMO/JICUCTBUS B TPOCKTHOM
eI TeIIbHOCTH SMOI[MOHAIbHEIM
3¢ dexToM ycrenHoro
B3aUMOJICUCTBUS, OLLYIICHUEM
pocTa o6mieit 3¢ heKTUBHOCTH
P paCIpEeeICHUH MPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHIIbHBIMHM KOMIIETCHTHOCTHBIMU
Y DMOIMOHAJILHEIMH CBOMCTBAMU
YJICHOB [IPOEKTHOM IPYyMIIbL.
1.Ucmonp3oBanue
BOCIIUTATECILHOrO IIOTCHIIMAIA




KYJITYpbl O€30IIaCHOCTH IIPpU paboTe
Ha YKCTIEPUMEHTAIBHBIX H

MMPOMBIINIJICHHBIX YCTAHOBKAX BBICOKOH

MmotrHocTr (B28)

NpOQHUIBHBIX TUCIUIUIMH U BCEX
BUIOB TIPAKTUK JJIS: -
(dbopMHpOBaHUS KYIbTYPbI
Ja3epHOi 6€30MacHOCTH
HOCPEICTBOM TEMAaTHUECKOTO
aKIEHTUPOBAHUS B COJIEPIKAaHUH
JUCLUIUIMH M Yy4eOHbIX 3aJJaHuH,
MOJIFOTOBKHU 3cce, pedepaTos,
JMCKYCCHI, a TaKXKe B X0JIe
MPAKTHYECKON paboThI ¢
Ja3epHBIM 000PYJOBAaHUEM. -
(bopMHPOBAHUS KYITBTYPHI
6e30macHOCTH U paboTe Ha
IKCIEPUMEHTAIBHBIX U
HPOMBIIIJICHHBIX YCTAaHOBKAX
BBICOKOWM MOIIIHOCTH U
UMEIOIMMHU MTOBBIIIEHHBIN
YPOBEHb OITACHOCTH Yepe3
BBINOJIHEHHUE CTYJICHTaMHU
NPaKTUYECKUX U Ja00paTOPHBIX
paboT, B TOM 4YHCIIe Ha
000pyIOBaHUY JIJIsl KCCIICIOBAHUS
BBICOKOTEMIIEPATYPHOI! I1a3MBbl.

S. CTPYKTYPA U COJIEPKAHUE YYEFHOMN TUCIUATLINHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00BbEM, CPOKH U3y4eHUS U (POPMBI KOHTPOJIS:
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* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H
(unn) 3K3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O603una | [TosiHOe HaMMeHOBaHME
YeHHue
KN KonTposb no nroram
3 3aver
KAJIEHJIAPHBIN IIIAH
Henen | Temsl 3ansaTuii / Cogep:kanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
5 Cemecmp 0 32 0
1-8 Pazgen 1 0 16 0
1-8 Tema 1 Bcero ayiutopHbIX 4acoB
WuxeHepHble OCHOBBI MaTepuaoBefieHus? OCHOBHBIE METOBI | () | 16 [0
UCCIIeIOBaHMS B (PU3UYECKHUX U CTPYKTYPHBIX XapaKTePUCTUK | OHiaiiH
MaTtepuaioB. OpraHndeckue U HeOpraHMueCcKue COpOCHTHI. 0 0 0

OxapakTepu30BaTh OPraHU4YECKHE U HEOPraHUUECKHe
MeMOpaHHbIe MaTepHualibl. HaHOCTpYKTypHUpOBaHHbBIE
(bYHKIMOHATIHLHBIE MAaTEPUANBI U IEPEYHCITUTh MX YHUKAIbHbIC
CBONCTBA.

®u3uvecKre OCHOBbI COBPEMEHHBIX METOJ0B MOIEITUPOBAHUS
CBOMCTB HAHOCTPYKTYPUPOBAaHHBIX MaTepuanos. IlocraHoBka
(U3NIECKOTO SKCIIEPUMEHTA U BaKyyMHast TeXHUKa. OCHOBHBIE
BHJIbI CPENICTB JOCTUKEHHS BBICOKOTO BaKyyMa U KPaTKO
M3JI0KHUTH (PU3NIECKUE OCHOBBI HX ()YHKIMOHUPOBAHHUSL.
ITocTaHOBKA SKCHIEpUMEHTA B MOJIEKYJISIPHON (DU3UKE.
ANTopUTM pellIeHus IKCIEPUMEHTAIbHON 3aJauH.
[TnanupoBaHue sxkcniepumMenTa. Pa3nenurenbHeie mpuOOpHI.
Macc-crnekTpoMeTpuiecKkie Npuoopsl. DIEKTPOMarHUTHbIE
ycraHoBkH. PabGouast Mosiens. TexHuueckuil nmporoTum.
OnbITHBIN 00pazen. ABTOMaTHU3alMsI U3MEPEHUN B
SKCIIepUMEHTaNbHON (pusuke. Buasl usmepenuii n
norpemHocTed. OneHKa CUCTEMaTHYEeCKON U CIIy4aiiHON




MIOTPEHIHOCTEN. XapaKTEepUCTUKU TOYHOCTH CPEICTB
n3mepennii. OCHOBHBIE 33]1a4H, periaeMble Ipu 00padoTKe
OTBITHBIX TaHHBIX. O0JaCTH MPUMEHEHUS BAKyYMHON TEXHHUKH.
Metoasl nonyuenus Bakyyma. Kinaccudukanus cpencts
nojy4yeHus Bakyyma. O0sacTu JeicTBUSl BaKyyMHBIX HACOCOB.
CpaBHeHHE pa3TUYHbBIX TUIIOB HACOCOB U KPUTEPHUU BBIOODA.
OCHOBHBIE XapaKTEPUCTUKU HacocoB. DOpBaKyyMHbIE HACOCHI:
IJJACTUHYATO-POTOPHBIE, ABYXPOTOPHBIE, IP. HACOCHI.
ITpuHUIMIIBI KElCTBUS, TApaMETPhl U KOHCTPYKTUBHbIE
0co0eHHOCTH (OpBaKyyMHBIX HacOCOB. Macia.
TypOomoneKynspHbIle HACOCHI. MAPOCTPYHHBIE HACOCHI.
[IpuHIUIIBI IEWCTBUS, XapAKTEPUCTUKN U KOHCTPYKTHBHBIE
0CcOOEHHOCTH BBICOKOBAaKyyMHBIX HAacocoB. L{eonuToBsie,
MOHHO-COPOLIOHHBIE, KPUOTCHHbIE U JIPYTHe HACOCHI,
IIPUMEHSIEMbIE B Macc-CrieKTpomeTpax. JIopymku. ['eTTepsl.

9-15 Paznen 2 0 16 0
9-16 Tema 2 Bcero ayiuTOpHbIX 4acoB
[TonsiTHe 0 BaKyyMHBIX cHUCTeMax. bbicTpoTa oTKauku Hacoca U | 0 | 16 | 0
oonekra. [Ipon3BoauTenbHOCTE. 3akoHbI KHYICCHA 1 OHnaiin
[Tyazeins. ConpoTuBIeHHE U IPOMYCKHAs CIIOCOOHOCTh 0 0 0

TpyOOIPOBOJOB B BA3KOCTHOM, MOJIEKYJIIPHO-BSI3KOCTHOM U
MOJIEKYJISIPHOM peXHuMax TeueHus rasa. [I[posogumocts
JJIEMEHTOB BaKyyMHBIX cucTeM. YpaBHeHue ['ene. M3menenue
COCTOSIHUS ra3za B BaKyyMHOH cucteme. Pacuet nuadparm.
IIpomnyckHas ciocoOHOCTb 0TBepCTUA U Kanwuisipa. Kpurepuu
OIIpeJIeJIEHUs TPAHUL] PEKUMOB T€YEHHUS B TPYOOIIPOBOIaX.
Kuneruka npouecca orkauku. MIHepuHOHHBIE 1
0€3MHEPLIMOHHBIE METO/Ibl OIIPECIICHUS OBICTPOTHI OTKAUKH.
BpeMmst 0TKauku 3J1EMEHTOB BaKyyMHBIX CUCTEM. MeTtoauka
pacuera BakyyMHbIX cucteM. [Ipumepsl pacuera.

N3mepenue nasnenus. [louck Teun. 1eMeHTHI BaKyyMHBIX
cucreM. CraTHdeckue, TEIUIONIEKTPUIECKUE, NOHU3AL[MOHHBIE,
ANEKTPOPA3PsAIHBIE U JIp. BAKYYMMETpPbI. XapaKTEPUCTUKH U
PEKUMBI pPabOTHI BaKyyMMETpOB. M3Mepenne napuuaibHbIX
nasineHui. MHTepnperanus crieKTpa Macc OCTaTOYHOIO rasa.
[TpuGops! 175t M3MEpeHHsI MapIUATbHBIX TaBICHUMN:
MAarHUTHBIM CTATUYECKUI MaCC-CIIEKTPOMETP,
BPEMSIIPOJIETHBIA Macc-CIIEKTPOMETP, OMEraTpoH, (papBUTPOH,
KBaJIpYTNOJIbHBIN Macc crieKTpoMeTp. McnplTaHne BakyyMHBIX
CHUCTEM Ha TepMETUYHOCTh. Teun. MeTo bl JIoKaIu3aium
Teueil. Macc-cniekTpoMeTpruueckue Teuenckarenu. Hamyck
ra3oB B BAKyyMHBIE CUCTEeMBI. ['a30BBIil MOTOK Yepe3 Macc-
cnekTpoMmeTp. HanmyckHble cucTeMbl Macc-ClIEKTPOMETPOB.
Hamyck ra3os B nepruogu4eCcKOM U HENIPEPBIBHOM PEKUMAX.
MemOpannslii BBoA. JuddhepeHanbHbie CHCTEMBI OTKaYKH
MAacCC-CIEKTPOMETPOB. DIEKTPOPACIIBIIIEHUE KUIKOCTEH.
HNonunzanus B KopoHHOM paspsiae. orononusanus. Beox
TBEpJIbIX 00pa3LoB B BakyyM. CHCTEMBbI IUTI030BaHUS TBEPABIX
00pa3uoB B BakyyM. BakyymHas apmatypa. Marepuaisl
JJIEMEHTOB BaKyyMHBIX CUCTEM. Y IUIOTHEHHUS.
PerynupoBouHble BEHTUIIN 17151 MacC-CIIEKTPOMETPOB.
Harekarenu. DnekTpuueckue BBOIbI.




CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OIIINIA:

Oo6o03na | [loiHOe HaMMeHOBaHMe
YyeHue

2K DNEeKTPOHHBIN KypC

M [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

O5CM DJIEKTPOHHBIE CIPABOYHBIE MaTePUAIIbI
4( NHTEpaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B cootBercTBuu ¢ TpedoBanusiMu GI'OC BO mo HampaBieHUIO MOATOTOBKH , KypC peaiu3yeT
KOMIIETEHTHOCTHBIA TOAXOJ U TpeAyCcMaTpUBAaeT IIMPOKOE HCIOJIb30BaHHME B y4eOHOM Mpoliecce
aKTUBHBIX (OpM TMpoBeAeHUs 3aHATUN (pa3dop JOMalTHUX 3aJaHUii, CHCTeMa KOHTPOJIbHO-
W3MEpUTENIbHBIX MaTepUaloB, BKJIIOYas TECThl) B COUETAHHHM C BHEAYJUTOPHOW pabOTOil C IeNbio
(hopMupOBaHUS U Pa3BUTHUS TMPOGECCHOHATHHBIX HABBIKOB CTY/ICHTOB.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 TUCLUILUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITUNA TEKYLIETO,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUIIUHE.

CBa3p Mexny (opMHUpPyEeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHHMS
IIPEJCTaBIICHA B ClleAyIoLIel Tadnuue:

Komnerenuus NuaukaTopbl 0cBOCHHS ATTEeCTANMOHHOE MEPONIPUATHE
(KII 1)

OIIK-2 3-OI1K-2 3, K-8, KU-15
VY-OIIK-2 3, KU-8, KH1-15
B-OIIK-2 3, K-8, KU-15

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

[K-1.2 3-IIK-1.2 3, K1-8, KU-15
V-1IK-1.2 3, K-8, KU-15
B-I1K-1.2 3, KU-8, KH1-15

HIkanbl oeHKH 00pa3oBaTeIbLHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCUMAaJIbHOTO 0ajuta BKIIOYMTENBHO. MTOroBast arrectanus mo AMCHUIUIMHE oneHuBaercs mo 100-



0ayuIbHOM IIKaje W MpeAcTaBiIseT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJCHTOM IPHU BBIIIOJIHEHUH
3aJJaHUi B paMKax TEKYIIETro M MPOMEKYTOUHOTO KOHTPOJIS.

HTorosas oreHKa BBICTABISETCSI B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amIoB 0aJUIbHOM IIKaJe ECTS y4e0HOH TUCIHUIUIMHEI

OlleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIy0OKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO ero
U3J1araet, yMeeT TECHO YBS3bIBATh
TEOPHUIO C IPAKTUKOM, HCIIONB3YET B
OTBETE MaTepuai MOHOrpaduyecKoi

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

Marepuall, rpaMOTHO U 110 CYHICCTBY
n3jaract €ro, He JOIyCKasa

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABJISICTCSA CTyZ[EHTy, €CJIM OH UMECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOWJI €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENHOY E HETOYHOCTH, HEJOCTATOUHO MTPAaBUIILHBIE
(OpMyNIHUPOBKH, HAPYILICHUS
JIOTUYECKOM TOCIIEN0BATENBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTABJISCTCS CTYACHTY, KOTOPBIH HE
3HAET 3HAYNUTEIILHON YacTh
MIPOrpaMMHOI0 MaTepraa, J0IMyCKaeT
o 60 2— F CyIIeCTBeHHbIC o1mnOKu. Kak npasuo,
e «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBIECTBOPUTEIIHLHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOT'YT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHHUTENILHBIX 3aHATHIH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

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

2. O H61 Ananu3 naHHbBIX : yaeOHOE mocodue st By30B, MockBa: HUAY MUDU, 2012

3. O b82 ®dusnueckas KNHETHKA aTOMHBIX ITPOLIECCOB B HAHOCTPYKTYpax : yueOHoe nocodue 1
By30B, B. JI. bopman, B. H. Tponun, B. U. Tposin, Mocksa: HUSAY MU®DU, 2011



4. 539.1 b82 ®usnueckas KHHETHKA aTOMHBIX IPOLIECCOB B HAHOCTPYKTYpax : yueOHoe rmocodue ais
BYy30B, 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 : yuebHoe nmocobue s By30B, B. U. TposH [u ap.], MockBa: MUDU, 2008

JOIIOJIHUTEJIbHA S JIMTEPATYPA:

1. 539.2 ®50 dusnueckre OCHOBBI METOAOB UCCIIEIOBAaHUS HAHOCTPYKTYP U OBEPXHOCTH TBEPAOTO
Tena : yueOHoe mocodbue st By30B, B. U. TposH [u ap.], Mocksa: MUDH, 2008

2.539.2 B24 Beenenue B husuky nosepxHoctu : , K. Oypa [u ap.], Mocksa: Hayka, 2006
I[MTPOI'PAMMHOE OBECITEYEHUE:

CrenmanbpHOE IporpaMMHOE obecriedeHne He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBLHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIIINHBI

CrnenuaibHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHre He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

B pamkax kypca ocelieHbl cieayrone Tembl: OOmre MOHATUS O MPOBEICHUH (PU3NYECKUX
JKCIIepUMEHTOB. TexHuka Oe3omacHoctu. [IpoBeneHue  GU3MYECKUX  DKCHEPUMEHTOB  TIO
HCCIEA0BAaHUIO CBOMCTB HAHOCTPYKTYP.

Texymui KOHTPOJIb IPEACTABIICH CIEAYIOIIUM BUIOM aTTECTALMMN:

— KoHTpoib uroros.

Ha BrIOOp mpemnonaBarenst CTyA€HTY BbIaeTcs 5 BOINPOCOB M3 CIKCKAa BONpocoB. Bpems Ha
noAroToBky — 20 MuUHYT. B pamkax mpeayioKeHHBbIX TEM BOIIPOCOB, MPENOAABATENb MOKET 3a/1aBaTh
000011aro1Ie BOIPOCHI, OXBATHIBAIOIINE HECKOIBKO TEM, UM KOHKPETHBIE 3aaun-IIPOOIEMbI TPYIIIe
(nBa m Oomee) CTYIEHTOB C LIETbIO OLEHUTh PaboOTy CTYICHTOB B KOJUIEKTHBE, a TaK e POjib U
AKTUBHOCTb OTEJIbHBIX CTYJICHTOB.

MeToauka TpoOBEACHHUS OIICHUBAHMS CTYJEHTOB Ha pPyOEKHOM KOHTPOJIE OCHOBBIBACTCS Ha
«Kontpone utoros» (KN). B pamkax naHHOW METOAWMKY, OLIEHKA B 0a/UIax BHICTABIISIETCS CTY/ICHTY Ha
OCHOBAaHMUH PE3yJIbTAaTOB TEKyIIEro KOHTPOJISI OTAEIBHO U1 IIEPBOM MOJIOBUHBI CEMECTPA U OTAEIBHO
JUTSL BTOPOU. Y CIEeNTHOE MPOXO0XKIEHHUE CTYIACHTOM PyO€KHOTO0 KOHTPOJSl OTBEYAaeT Auamna3zony 15-25
OayuI0B 110 uToraM Kaxkaoro K.



K npomexxyToOyHOMY KOHTpPOJIIO JOINYCKAKTCA CTYAEHTHI, UMewIue 1no uroram KoHTpousd
uToroB B cymme He Menee 30 OamnoB. MakcuMmanbHas OIEHKAa Ha MPOMEXKYTOYHOM KOHTPOJIE
coctasiszeT 50 0awIoB.

PexoMennyemas nurepatypa:

®dusuyeckre OCHOBBI METOJIOB HCCIEAOBAHUS HAHOCTPYKTYP M MOBEPXHOCTH TBEPAOIO Tela
[Tekct] : yuebnoe mocodue mist By3oB / B. U. Tposta [u ap.]. - Mocksa : HUSIY MU®U, 2014. - 257
c. - ISBN 978-5-7262-2076-5

Huzamernunos, H1.Y. Ananus pmanseix [Tekcr] : yuebHoe mocobue s By3os / 1. V.
Huzamernunos, B. I1. Pymsuues. - Mocksa : HUSAY MU®DU, 2012. - 285 c. - (YuebHas KHura
nHxeHepa-pusuka). - ISBN 978-5-7262-1687-4

bopman, B.J]. ®usuueckas KWHETHKA aTOMHBIX MPOLECCOB B HaHOCTpykTypax [Tekct] :
yueOHoe nocobue s By3oB / B. JI. bopman, B. H. Tponun, B. U. TposiH. - Mocksa : HUSY MUOU,
2011. - 473 c. - (bubnuoteka simepHoro ynuepcurera). - ISBN 978-5-7262-1667-6

11. YYEBHO-METOIWYECKHWE PEKOMEHJIAIIUM JIJISI IPENIOJJABATEJIENR

B pamkax kypca oceleHbl cieayronie Tembl: OOIIre MOHATUS O MPOBEACHUH (PUINYECKUX
JKCIIepUMEHTOB. TexHuka Oe3omacHoctu. [IpoBenmenue  GU3MYECKUX  DKCHEPUMEHTOB IO
HCCIE0BAaHUIO CBOMCTB HAHOCTPYKTYP.

Texkymuil KOHTPOJIb IIPEACTABIICH CIEAYIOIIUM BUIOM aTTECTALMHU:

— Kontposb utoros (8 u 16 Henens oOyueHus).

Ha BrIOOp mpemnonaBarenst CTyAE€HTY BbIaeTcs 5 BONPOCOB M3 CIKCKAa BONpPOcoB. Bpems Ha
noAroToBKy — 20 MuUHYT. B pamkax mpemyioxKeHHBIX TEM BOIIPOCOB, MPENOAABATENb MOKET 3a/1aBaTh
000011aro111e BOTIPOCHI, OXBATHIBAIOIINE HECKOIBKO TEM, UM KOHKPETHBIE 3a7aun-IIPOOIeMbl TPpYIIIe
(mBa m Oomee) CTYIEHTOB C LIETbIO OLEHUTh PaboOTy CTYIEHTOB B KOJUIEKTHBE, a TaK e POjb U
AKTUBHOCTb OTAEJIbHBIX CTYJICHTOB.

MeToauka TpoOBEACHHUS OIICHUBAHMS CTYJIEHTOB Ha pPyOEKHOM KOHTPOJIE OCHOBBIBACTCS Ha
«Kontpone utoros» (KN). B pamkax naHHOW METOAWMKY, OLIEHKA B 0a/Iax BHICTABIISIETCS CTYJICHTY Ha
OCHOBaHUU pe3yJIbTaTOB TeKyIero KOHTPOJs OTAEIbHO JUIsl IEPBOM MOJIOBUHBI CEMECTPA U OTAEIbHO
JUTsL BTOPOU. Y CIENTHOE MPOXOXKIEHHUE CTYIACHTOM PyOEKHOTO0 KOHTPOJSI OTBEYAaeT Auamnazony 15-25
0aJu1oB 10 uToram kaxxaoro K.

K mpomMexxyTouHOMY KOHTpOJIIO JOMYCKAarTCA CTYJEHThI, uMermue no uroraM KoHTposns
uTtoroB B cymMme He MeHee 30 OamioB. MakcuMmanbHas OIEHKAa Ha MPOMEXYTOYHOM KOHTpOJIE
cocraBmusieT 50 6annos.

Pexomennyemas nureparypa:

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

Huzamernunos, ILI.Y. Ananu3 mansaeix [Tekcr]| : ydeObHoe mocobue s By3oB / L. V.
Hwuzamernunor, B. Il. Pymsanes. - Mocksa : HUAY MUO®U, 2012. - 285 c. - (YueOHas kHHra
uHxeHepa-pusuka). - ISBN 978-5-7262-1687-4



bopman, B.Jl. ®usnueckas KHHETMKAa aTOMHBIX IIPOLIECCOB B HAHOCTPyKTypax [Tekct] :
yaeOHoe mocobue ais By3oB / B. JI. bopman, B. H. Tponun, B. . TposH. - Mocksa : HUAY MU®U,
2011. - 473 c. - (bubnuotexa simepHoro ynusepcurera). - ISBN 978-5-7262-1667-6
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