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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI
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AHHOTALMS

Kpr MOCBAIICH O3HAKOMJICHUIO CTYACHTOB C COBpPCMCHHBIM COCTOAHUCM HAYKH O
(YHKIMOHATBHBIX M KOHCTPYKIIMOHHBIX MaTepualaXx, B TOM 4YHcie HaHomarepuaiax. Ocoboe
BHUMaHHE yJIENSAETCS MaTepraiaM, KOHCTPYKIIUSAM U TprOopam, peaHa3HaYeHHBIM [T 00eCTIeueHH s,
CO3IIaHMsI, TTOITICPIKAHUS U H3MEPEHHSI BAKYyMa, a TaKKe 03HAKOMIJICHHE C TIPUOOPHON COCTaBIISIFOIIEH
MOCTaHOBKH HKCIIEPUMEHTA B MOJICKYJIAPHOH (hU3HUKeE.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

IlensmMu  ocBoeHUs y4eOHOM JUCHMIUIMHBI  SBJISIOTCS: O3HAKOMJIEHHE CTYIEHTOB C
COBPEMEHHBIM COCTOSIHHEM HAayKd O (DYHKIMOHAJIBHBIX M KOHCTPYKLMOHHBIX MarepHuajax, B TOM
yrciae HaHoMaTepuanax. Ocoboe BHMMaHHE YJIENsETCs MaTepualliaM, KOHCTPYKIMAM H Ipubopam,
NpeJHa3sHAuYeHHBIM Uil 00ecreueHus, CO3JaHMs, MOANCpKAHUS M HM3MEpPEHHsS BakyyMma, a TaKke
O3HAaKOMJIEHHE ¢ IPHOOPHOIT COCTABIIAIONIEH TOCTAHOBKY SKCIIEPHMEHTA B MOJIEKYJIIPHON (pHU3HKE.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

N3yuenrne naHHOW AWCHMIUIMHBI TPEAMIECTBYET HAy4YHO-HMCCIEAOBATEIIbCKON  paboTe
CTYJEHTOB, U 0OecreynBaeT NpopadoTKy TEOPETUYECKHX BOIPOCOB B paMKax BBIOPAHHOTO Mpoduis
MOJITOTOBKH, M3YYEHHE COBPEMEHHBIX METOJOB HCCIeI0BaHUS (DU3MUYECKUX CBONCTB MaTepuasoB,
y4yacTHe B HAyYHBIX MCCJEJOBaHMIX. B paMkax Kypca Hapsiay CO 3HAHUSIMH T€OPETHUYECKHUX OCHOB
BaKyyMHOW TEXHUKH, KOHCTPYKIMOHHBIX U (YHKIMOHATBHBIX MATEPUANIOB, CTYACHTHI TMOIy4aT
MPAKTUYECKHE HABBIKM: pacyeTa CIOXKHBIX BaKyyMHBIX KOHCTPYKILUI, MOCTaHOBKU (pU3HUECKUX
IKCIIEPUMEHTOB B 00J1aCTH MOJICKYJISIPHON (PU3UKH U HAHOMATEPHAJIOB.

ypOBeHI) CJIO)KHOCTHU TCOPCTHUYCCKUX U MPAKTHYCCKUX 3a)1aH1/1171 IMMOJITHOCTBIO COOTBETCTBYCT
TpeOOBaHUSIM  TOCYJapCTBEHHOTO  00pa3oBaTeNbHOIO CTaHAapTa IO Kypcam  «YpaBHEHHUS
MaTeMaTHueckol (Gu3ukm», mukia KypcoB «OOmast gusuka», KypcoB «TeopeTudeckas MEXaHUKa»,
«Cratuctuyeckas usnkay, « IKCepuMeHTanbHas (Qu3nKa TBEpIoro Tenay, « Texuuka Gpusndeckoro
IKCIIEPUMEHTAY.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHbie (1K) o0menpodeccnoHalbHbIE KOMITETEHIIUN

Kon n naumenoBanue komnereHnuu | Kox m HamMeHOBaHME MHIUKATOPA JOCTHIKEHUS
KOMITETEHIINH

OIIK-1 [1] — CriocobeH MpUMEHSTH 3-OIIK-1 [1] — 3HaTh dyHAaAMEHTAIBHBIC OCHOBBI,

(yHIaMeHTaIbHbIE 3HAHMS, MOJTy4YeHHBIE B 00J1aCTH HH()OPMAIIMOHHBIX TEXHOJOTHH,

MOJTyYEHHBIE B 0071aCTH (PU3HKO- €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 3HATh METO/bl aHATTN3a

MaTeMaTHYeCKUX U (WIJIH) uH(pOpMaIIUH.

€CTECTBEHHBIX HayK, 1 Ucmoiab30Bath | Y-OIIK-1 [1] — YMmeTs ucnonb30BaTh Ha MPAKTUKE

WX B MpodeccuoHAIbHON yray0saeHHble GyHIaMEHTAIbHbIE 3HAHMSI, TTOJTyYeHHBIE B

NeSATETLHOCTH, B TOM YHUCIIE B cepe | 00s1acTu eCTeCTBEHHBIX M TYMAaHUTAPHBIX HAYK.

neJarorundeckou IesaTeaIbHOCTHU B-OIIK-1 [1] — BnageTs HaBbIKaM# 0000IIEHHUS, CHHTE3a U




OIIK-3 [1] — CriocoOeH cocTaBsATh U
oQOpMIIATh HAay4YHBIE U (WIIN)
TEXHUYECKHE (TEXHOJIOTHYECKHE,
WHHOBAIMOHHBIE) OTYETHI
(myOIMKayu, TPOEKTHI)

OIIK-5 [1] — CriocobGeH y4acTBOBaTh
B MIPOBEJICHUU (PyHIAMEHTAIBHBIX U
IMPUKIAAHBIX I/ICCHGI[OBaHI/Iﬁ nu
pa3paboTOK, CAMOCTOATEIBHO
OCBanBaTh HOBLIC TCOPCTUICCKUC, B
TOM YHCJIE MAaTEMaTHUECKUE, METObI
HCcCcIe0BaHuM U paboTaTh Ha
COBPEMEHHOM dKCIIEPUMEHTAIIBHOU
HAaY4YHO-UCCIIEI0OBATEIIbCKOM,
U3MEPUTENIbHO-AHATTUTUYECKON U
TEXHOJIOTMYECKOM armaparype

[IpodeccnonanpHble KOMIIETEHIIMH B COOTBECTBHHM C 3aJadyaMu H

aHanu3a (QpyHJIaMEHTaJIbHBIX 3HAHUH, OJY4YEHHbIE B 00JIaCTH
MH(GOPMALIMOHHBIX TEXHOJIOTHH, €CTECTBEHHBIX U
I'YMAaHUTAPHBIX HAYK, BJIaJIETh HAYYHBIM MUPOBO33PEHUEM

3-OIIK-3 [1] — 3HaTh COBpEMEHHBIE CPENCTBA IIPEICTABICHHUS
PE3yJIbTaTOB HAYYHO-TEXHUYECKON JEeSITeIbHOCTH, B TOM
yucie B (hopMe OTUETOB, IMyOIMKaLUii, TPEe3eHTALHIH,
JIOKJIa/10B.

V-OIIK-3 [1] — YMeTh ucnonb30BaTh COBPEMEHHBIE CPEACTBA
JUTSI IPE/ICTABIICHUS PE3yJIbTaTOB AEATEIbHOCTH, COCTABIISTh
1 0(OpMIIATH HAYYHBIE U (WJIM) TEXHUYECKUE
(TexHOJOTMYECKEe, NHHOBAIIMOHbIE) OTUETHI (IyOIHMKaIiH,
IIPOEKTHI).

B-OIIK-3 [1] — BniageTs HaBbIKaM# MpeICTABICHUS
pE3yJIbTaTOB HAYYHO-TEXHUYECKON JESITEIBHOCTH C
MCIIOJIb30BaHUEM COBPEMEHHBIX CPEACTB, OPUEHTUPYSCH Ha
NOTPeOHOCTH ayIUTOPHH, B TOM YHUCIIE B JOPME OTUETOB,
myOuKanui.

3-OIIK-5 [1] — 3HaTh COBpeMEHHBIE TEOPETHUECKHUE, B TOM
qlCJIe MAaTEMATUYECKUE, U DKCIIEPUMEHTAIILHBIE METOIbI
UCCJIEIOBaHUM JUIsl pelieHns NpodecCuoHaIbHBIX 3aay.
V-OIIK-5 [1] — YMeTh npuMeHsTh 3HaHUS B 001aCTH
MaTeMaTHKH, PU3UKU U IPYTUX HAyK B IpodecCHOHaIbHON
JIeATEIbHOCTH, B TOM YHUCJIE JIJIsl IPOBEICHUS HAYYHBIX U
MIPUKJIATHBIX UCCIEA0BAHUN, X HKCIIEPUMEHTAIBHOIO U
TEOPETUYECKOI0 U3YUEHHUS, YMETh CAMOCTOSATEIILHO
OCBaNBaTh HOBbIE TEOPETUYECKUE, B TOM UHUCIIE
MaTEMaTHYECKNE, METObI NCCIIEJOBAHHM.

B-OIIK-5 [1] — BnageTs HaBbIKaMH IPOBECHUS
(byHIaMEHTAIbHBIX U IPUKIIATHBIX UCCIET0BAaHUN U
pa3paboToK, pabOTHl HA COBPEMEHHON IKCTIEPUMEHTAILHON
HAy4YHO-HCCIIEI0BATENIBCKON, U3MEPUTEIbHO-aHAITUTHYECKOU
Y TEXHOJIOTUYECKOM armaparype

oObexkTaMu (00JacTsIMU

3HaHUI) MpodhecCUOHATBLHON IeATeTbHOCTH:

3agaua
npogeccuoHaIbLHOM
pesateabHocTu (311]1)

Br160p MeTO10B 1
MOJIXOJIOB K PEIICHHUIO
MOCTaBJICHHOM
HAY4YHOH MPOOIIEMBI,
dhopmynupoBKa
MaTeMaTHYECKO

O0BeKT NN
00J1aCTH 3HAHUSA

Monenu, METOBI U
Cpe/acTBa
byHIaMEHTATBHBIX U
TIPHUKJIATHBIX
HUCCJIENOBAaHUN U
pa3paboToK B

Kox v HaumenoBanue
npo¢eccuoHATIBLHOM
KOMIIeTEeHIIUH;
OcHoBaHue
(mpogeccuoHATBLHBIH
cranaapt-I1C, ananu3
ONbITA)

HAaY4YHO-UCCIIE0BATEIbCKUM

ITIK-1 [1] - Criocoben
MIPOBOJIUTH COOp, aHAIIN3
HAYYHO-TEXHHUYECKOU
uHpopManuy,
OTEYECTBEHHOTO U
3apy0eKHOT0 OMbITA 10

Koa m HamMeHOBaHHEe
HHANKATOpPA
JOCTHKEHUS
npogeccuoHaIbLHOM
KOMIIETEeHI[HH

3-1IK-1[1] - 3natp
crocoObI coopa,
aHaJIM3a Hay4HO-
TEXHUYECKON
nHpopmanuu,
OTEUYECTBCHHOTO U




MOACIN ABJICHUAA,
AHAJIMTUYCCKUC U
YUCJICHHBIC PACUCTBI

VYyacTue B IpoBEeICHUHN
TEOPETUUECKUX
HCCIEIOBAHNH,
IIOCTPOCHUHU
(buznIecKux,
MaTEeMaTHYECKUX U
KOMITBIOTEPHBIX
MOJEJIEH U3y4aeMbIX
MPOLECCOB U SIBJICHUI,
B IIPOBEJICHUU
AQHAIUTUYECKUX
HCCIIEI0BAaHUN B
MpeAMETHOM 00IacTH
o npouIIto
crenuranu3aluu

[IpoBenenue
(byHIaMEHTaJIbHBIX U
MIPUKIIATHBIX
MaTeMaTHYECKUX U
¢buznIecKknx
HCCIEIOBAHUM,
HaIlpaBJICHHBIX Ha

00J1aCTH MaTeMaTUKH,
(bU3HUKYN U JpYyTUX
€CTECTBEHHBIX U
COIIMANTBHO -
HKOHOMHYECKUX HayK
1o npoQuiIsaM
[IPEAMETHOU
NeSITETTHHOCTH B
HayKe, TEXHHKE,
TEXHOJIOTHUSIX, &
TaKxe B chepax
HAYKOEMKOTO
IIPOM3BOJICTBA,
yIpaBJICHUS U
OusHeca

IIpupoaHbie n
COLIMAJIbHBIC SABJICHUS
Y IIPOLIECCHI

VMHHOBAIIMOHHBIN
IIpupoaHbie u
COLIMAJIbHBIC SIBJICHUS
1 IIPOLIECCHI

TEMATUKC UCCIICAOBAaHUA

OcHosanue:
[TpodeccuonanbHbIN
crangapt: 40.011,
40.044, 40.104

[TIK-2 [1] - Criocoben
BBIOMpATh U IPUMEHSITh
HE0OX0aNMMOE
obopyoBaHue,
WHCTPYMEHTHI U METO/IbI
HUCCIIEIOBAHUM IS
perieHus 3a1a4 B
n30paHHON IpeaAMETHON
o0nactu

OcHosanue:
[IpodeccrnonanbHbIit
crangapt: 40.044

ITK-5 [1] - Cniocoben
YIPAaBJIATH
IporpaMMaMH OCBOCHHS
HOBOH MPOIYKIUH U
TEXHOJIOTHH,
pa3pabathiBaTh

3G PEKTHBHYIO

3apy0ex)HOTOo OMbITA IO
TEeMaTHKe
UCCIICZIOBAHMUSL.
V-TIK-1[1] - YmeTs
CHUHTE3UPOBATh U
aHAITM3UPOBATH
HAYYHO-TEXHUYECKYIO
nH(pOpPMaLUIO 10
TEMaTHKe
WCCIICZIOBAHMUSL. |
B-TIK-1[1] - Bnanetrs
HaBBIKaMu cOopa,
CUHTE3a M aHaJH3a
HAay4YHO-TEXHUYECKOM
uHpopManuy,
OTEYECTBEHHOTO U
3apy0exHOTr0o OMbITa IO
TEMaTHKe
UCCIIeIOBAHMSL.
3-T11K-2[1] - 3nats
COBPEMEHHOE
obopyioBaHue,
WHCTPYMEHTHI U
METOJIBI MCCIEeTOBAaHNH
JUISL pEIIeHUs 33724 B
n30paHHON
IpeIMeTHOM 001acTH. ;
V-TIK-2[1] - YmeTh
KPUTHYECKH
OLIEHHBATh, BEIOUPAThH
o0opypoBaHus,
WHCTPYMEHTOB U
METOZOB MCCIIEJOBaHUN
B N30paHHOMN
peaMeTHOH 001acTH
B-TIK-2[1] - Bnanets
HaBbIKaMU BBIOOpa U
MIPUMCHCHHUS
o0opy0oBaHue,
WHCTPYMEHTHI U
METO/IbI UCCIIeIOBAHUI
IUTSL pEIIeHus 3a/1a4 B
n30paHHOMN
MPEeIMETHOM 00JIaCTH.

3-T1IK-5[1] - 3nats
OCHOBHBIE METOJIBI U
MPUHIIUIBI YIIPABICHUS
porpaMmMamMu
OCBOCHHS HOBOI
MPOAYKLHMH U
TEXHOJIOTHH,




peleHre HHXEHEPHBIX,
TEXHUYECKUX U
MH(POPMALIMOHHBIX
3aja4

CTpaTETUIO

OcHosanue:
[TpodeccuonanbHbIN
crangapt: 40.011,
40.034

KOHCTPYKTOPCKO -T€XHOJIOTUYECKUIM

Kontpouns
COOTBETCTBHS
BBITIOJTHEHHBIX paboT
TpeOOBaHUAM
TEXHUYECKOTO 3aIaHHS
Y COOTHOIIEHUS
MTOJTy9aeMBbIX
PE3yNBTATOB C
W3BECTHBIMU
MHUPOBBIMU
pa3paboTkaMu U
oOpa3iamu B TaHHOM
o0JacTu uccieI0BaHuM

Mogenn, METOIEI U
CpelcTBa
(byH1aMEHTaJIbHbBIX U
MPUKIIAJIHBIX
WCCIIEOBAHNN U
pa3paboToK B
001aCTH MaTEeMaTHKH,
bu3uKU U JpyTux
€CTECTBEHHBIX U
COLIMANIBHO -
HKOHOMHYECKUX HAYK
1o npopmIsaM
IIPEAMETHON
JeSITETbHOCTH B
HayKe, TeXHHKE,
TEXHOJIOTHUSIX, a
TaKxke B chepax
HayKOEMKOT'0
MIPOM3BOJICTBA,
yIpaBJIeHUs U
OusHeca

ITIK-7 [1] - Crocob6en k
pa3paboTke
IIPUKIIaTHOTO
MIPOrPaMMHOTO
oOecreyeHus I
MPOBEJICHUS HAYYHBIX
HCCIICTOBAHUM

OcHosanue:
[TpodeccrnonanbHbIit
cranaapt: 24.028,
24.075, 24.078

pa3pabaTbIBaTh

3¢ (eKTUBHYIO
CTpaTeruio B cepe
cBOEH
npodeccroHanbHOM
JeSITeTbHOCTH. ;
V-IIK-5[1] - YmeTh
HaXO/IUTh
ONITUMAJIbHBIE PEIICHUS
MPY OCBOEHHSI HOBOM
NPOAYKIIUH U
TEXHOJIOTHH,
pa3pabaTbIBaTh

3¢ (eKTUBHYIO
CTpaTerHIo. ;
B-TIK-5[1] - Bmanets
HaBBIKAMU HaXOKICHUS
ONITUMAITBHBIX
peLeHHi 111 OCBOCHUS
HOBOH NPONYKIUU U
TEXHOJIOTHH,
pa3pabaThiBaTh
3hPEeKTUBHYIO
CTpaTeTHIo

3-T1IK-7[1] - 3nate
TEKyIIee MOJI0KEHUE
COBPEMEHHBIX HAYIHBIX
JOCTHDKCHUH,
COBPEMEHHBIC METO/TBI
Y QITOPUTMBI JUIS
pa3paboTKu U
ajanTanuu
TIPHUKJIATHOTO
MIPOrPaMMHOTO
obecrieueHus st
MPOBEICHUS] HAYIHBIX
HCCIEIOBAHHH. |
V-IIK-7[1] - YmeTp
MPUMCHSITh
COBPEMEHHBIE METO/IBI
Y QJITOPUTMBI JIS
pa3paboTku
HayKOEMKOTO
MIPOrPaMMHOTO
0o0eCIICUCHHS. ;
B-IIK-7[1] - Baagets
HaBbIKaMU pa3padOTKU
U a/IanTanuu
MIPHUKJIATHOTO
MIPOrPaMMHOTO
obecrieueHus st




ITIK-12 [1] - Crtocoben
MpernoaaBaTh
CICIIHAITLHBIC TTPEIMETHI
B 0071aCTH MPUKIAAHON U
dbyHIaMEHTATHHOM
bu3uKy.

OcHosanue:
[TpodeccuonanbHbIN
cranapt: 01.003
ITIK-13 [1] - Crtocoben
OpPraHHU30BBIBATH
abOpaTOPHBIE 3aHATHS
CO CTY/ICHTaMH B
obnactu
3NIEKTPO(U3UKHY,
U3MEPUTEIBHON
TEXHHKH, Ta3ePHBIX
TEXHOJIOTHI 1
MMITYJIbCHBIX IPOLIECCOB.

Ocnosanue:
[TpodeccuonanbHbI
crangapt: 01.003

HpOBGIICHI/Iﬂ Hay‘-IHI:IX
HUCCIIEJOBAHUH.

4. BOCIIUTATEJIbHBINA IOTEHIAAJI JUCHUTLJIAHBI

Hanpasnenus/nenu
BOCIIUTAHHUS
[IpodeccronanpHOE
BOCIIUTAHHUE

3anaun BocriuTaHus (KOJ)

Co3naHue ycaoBuUi,

o0ecnieunBaromux, GopMHUpPOBAHNE
YyBCTBA JIUYHON OTBETCTBEHHOCTH 32
HAy4YHO-TEXHOJIOIMYECKOE pa3BUTHE
Poccun, 3a pe3ynbTaThl UCCIIEJOBAaHUM

u ux nocaeacteus (B17)

BocnuratenbHBIN TOTEHITAAT
JHCIUTLINH

1. Ucnonp3oBanne
BOCIIUTATEILHOIO MIOTCHIINANA
JTUCIUIUIAH TPO(eCCUOHATILHOTO
MoayJIst Uit popMHUpOBaAHUS
YyBCTBA JIMYHOU
OTBETCTBEHHOCTH 3a JOCTIDKCHHUE
munepcrBa  Poccuu B Beaymmx
Hay4YHO-TEXHUYECKUX CEKTOPaX U
dbyHIaMEHTATBHBIX
HCCIICIOBAHUSAX,
00€eCIIEUNBAIOIINX €€
SKOHOMHUYECKOE Pa3BUTHE U
BHEIIIHIOK 0€30I1aCHOCTb,
MOCPEICTBOM KOHTEKCTHOTO
oOyueHus1, 00CyKACHUS
COLMAJIbHOW U MPAKTUYECKOU
3HAYUMOCTH PE3YJIHTATOB
Hay4HbIX MUCCJIEIOBAHUN U
TEXHOJIOTHYECKUX pa3padOToK.

2 .Wcnonw3oBanue




[Ipodeccuonansroe
BOCIITUTAHUC

Coznanue ycnoBui,
oOecrneunBaroux, OpMUPOBaAHUE
HAYYHOT'O MUPOBO33PEHHMS, KYJIbTYPhI
IMOUCKAa HECTAHAAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAaKTUUECKUX PELICHUH,
KPUTHYCECKOTI'O OTHOIICHUS K
UCCIIEI0BAaHUSIM JDKEHAYYHOTO TOJIKA
(B19)

BOCIIUTATEIbHOTO OTEHIIMAJIA
JTUCIUIUIMH TPO(heCCUOHATILHOTO
MoayJIst Uit popMHUpOBaAHUS
COIIMAJIbHOW OTBETCTBEHHOCTH
YYEHOTO 32 PE3yJIbTAThI
HUCCIIEIOBAHNN M UX TTOCIIC/ICTBHUS,
Pa3BUTHS UCCIIEIOBATEIBCKUX
Ka4yecTB MOCPEICTBOM
BBITIOJTHEHHSI Y4eOHO-
HUCCIEI0BATEILCKUX 3aIlaHu M,
OPUEHTHUPOBAHHBIX HA U3YUYEHUE U
MIPOBEPKY HAYUYHBIX (DAKTOB,
KPUTUYECKUM aHAn3
myOnauKanuil B
npodeccnoHanbHOM 0061acTH,
BOBJICUCHUS B PEATbHBIC
MEXIUCIUIIMHAPHBIE HAYYHO-
HCCIIEIOBATENbCKHUE TPOEKTHI.
1.Mcnonb3oBanue
BOCIIUTATEIHHOTO NMOTEHIIMANIA
JTUCIUILIAH/TIpakTHK «Hay4Ho-
uccienoBarenbckas padboTay,
«IIpoexTHas mpaKkTUKay,
«Hayunslil ceMuHap» Jis:

- opmupoBaHUS TOHUMAHUS
OCHOBHBIX TIPUHIIUIIOB H
Croco00B HAYYHOTO MO3HAHUS
MHUpa, pa3BUTHUSA
HCCIIEA0BATENIbCKUX KaYeCTB
CTYJICHTOB TTOCPEJICTBOM UX
BOBJICUCHUS B
UCCIIEIOBATENbCKHUE TPOEKTHI 110
001acTAM HayYHBIX
uccienoBanuil. 2.Mcnonb3oBanue
BOCITUTATEIbHOTO MOTEHIIMAJIA
qucuumuind "Meropus Hayku U
unxeHepun', "Kpurnueckoe
MBIIJICHUE U OCHOBBI HAYYHOU
KOMMYyHuUKanuu'", "Beaenue B
cnenuanbHocTh", "HayuHo-
uccienoBaTenbckas pabora',
"Hayunblit cemunap" mis:

- (opmupoBaHUS CIOCOOHOCTH
OTIIETISITh HACTOSIIINE HAYYHBIC
UCCIIEIOBAHMSI OT JDKCHAYYHBIX
MIOCPEACTBOM IIPOBEEHUS CO
CTYJICHTaMH 3aHITHHA U
peryJsipHbIX Oecen,

- (opmupoOBaHUST KPUTHUUYECKOTO
MBIIICHUS], YMEHUS
paccMaTpuBaTh pa3IuyHbIC
HCCIIEA0BAHMS C DKCIIEPTHOU




[IpodeccuonanbHoe
BOCIIUTAaHUEC

[IpodeccuonansHOE
BOCIIUTAHHE

Coznanue ycnoBui,
o0ecrneunBaronux, opMUpOBaHUE
TBOPYECKOTO
WH)XEHEPHOT0/TIpOeCCUOHATBHOTO
MBILIIEHHSI, HABBIKOB OpraHU3allu
KOJUIEKTUBHOM IIPOEKTHOU
nesitensHocTH (B22)

Coznanue ycinoBui,
obecneunBaronux, GopMupoBaHue
OTBETCTBEHHOCTH U aKKYPaTHOCTH B
paboTe ¢ ONaCHBIMH BEIIECTBAMH U
pu TpeOOBAHUSIX K HOPMaM BBICOKOTO

MO3ULUH ITOCPEICTBOM
00CYKJIEHHS CO CTYJEHTaMH
COBPEMEHHBIX MCCIIEOBAHNM,
HCTOPUYECKHX MPEITOCHUIOK
MOSIBJIEHUS TEX WM MUHBIX
OTKPBITHHA U TEOPHM.
1.Mcnonb3oBanue
BOCIIUTATEIHHOTO NMOTEHIIMANIA
JUCLUIUTMH TPOQeCcCHOHATBLHOTO
MOJIYJISL TSl pa3BUTHSI HABBIKOB
KOMMYHHKAIUH, KOMaHIHON
paboThI U IUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIIEHHS], CTPEMIICHUS
ClIeZIOBaTh B MPO(eCCHOHATLHON
JIESTEIIbHOCTH HOPMaM
MOBEJICHUS, 00ECTIEYNBAIOIIUM
HPaBCTBEHHBIN XapaKTeP
TPYJOBOH JEATEIBHOCTH U
HEeCTy>KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 3a IPUHSATHIE
pellIeHus Yyepe3 MOAr0TOBKY
IPYMNIIOBBIX KYPCOBBIX padoT U
MIPAKTUYECKUX 3aJJaHUM, pelieHne
KEHUCOB, IPOXO0K/IEHUE MPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCIIUTATEIHHOTO MOTEHIIMAJIA
JUCLHUIUIMH IPOQeCcCHOHATBLHOTO
MOAYJIS JUIsl: - (POPMUPOBAHUS
IIPOU3BOJCTBEHHOIO
KOJJIEKTHBU3MA B X0J1€
COBMECTHOT'O PELICHMSI KaK
MOJIETIbHBIX, TAK U IPAKTHUECKUX
3aJ1a4, a TAaKXKe IyTeM
MOJIKpEIUIEHUE pallMOHAIbHO-
TE€XHOJOTMYECKUX HaBBIKOB
B3aUMOJICVCTBUS B IPOEKTHOMN
JIeATETbHOCTH SMOLIMOHATIbHBIM
3¢ (HeKToM YCIEenTHOTO
B3aUMOJICHCTBUS, OLLYIIECHUEM
pocra o0brmieit 3 dexTuBHOCTH
MIPU pACTIPEEICHUHN IPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CUJIbHBIMM KOMIIETEHTHOCTHBIMU
Y SMOLMOHAJILHBIMU CBOMCTBAaMU
YJICHOB NMPOEKTHOM I'PYMIIBL.
1.Mcnone3oBanue
BOCIIUTATEIbHOTO MOTEHIIMAJIA
NpO(UIBHBIX IUCHUIUINH
«BBeneHue B crielMaIbHOCTDY,
«BBeaeHne B TEXHUKY




Kyacca yucToThl (B35)

(U3NUECKOro SKCIIEPUMEHTAY,
«M3Mepenns B MUKpO- 1
HaHORJIEKTPOHHKE,
«H(pOpMaIMOHHBIE TEXHOJIOTUH
B (PM3NYECKUX UCCIIEIOBAHUSIXY,
«DKCTIepIMEHTaIbHAs Y4eOHO-
ucclieoBaTeNbCcKas paboTay JUIs:
- (opMupoBaHUs HaBBHIKOB
0€3yCIIOBHOTO BBIITOJHEHHS BCEX
HOpM 0€301acHOCTH Ha paboueM
MecCTe, COOIOICHUHN Mep
MPEOCTOPOKHOCTH TIPH
BBITOJIHEHUH UCCIIE0BATENBCKUX
Y TIPOU3BOJICTBEHHBIX 32144 C
OIaCHBIMH BELIECTBAMU U Ha
o0opyI0BaHUA
MOJIYTIPOBOTHUKOBOM
MIPOMBIIIJIEHHOCTH, @ TAKXKE B
MOMEIICHUAX C BBICOKMM KJIAaCCOM
YHCTOTHI TOCPEICTBOM
MPUBJICUEHUS ICHCTBYIOMINX
CTICIIHAIACTOB
HOJIYTIPOBOTHUKOBOM
MIPOMBIIIICHHOCTH K pean3aiuu
yUeOHBIX AUCLUILIUH U
COITPOBOKACHUIO IPOBOTUMBIX Y
CTYCHTOB IIPAKTUYECKHUX paboT B
ATHX OpraHU3alHsAX, Yepe3
BBINOJIHEHUE CTYICHTaMHU
MPAaKTUYECKUX U Ja00paTOPHBIX
paboT, B TOM 4YHCIIe C
WCTIOJIb30BAaHUEM COBPEMEHHBIX
CAIIPoB 11 MonenupoBaHus
KOMITOHEHTHOM 0a3bl
AJIEKTPOHUKH, U3MEPUTEIBHOTO U
TEXHOJIOTUIECKOTO
obopyoBaHus Ha Kadeapax,
nabopaTopusix U MEHTpax
WHT3JI; 2. Ucnonp30BaHue
BOCIIUTATEIHLHOTO TIOTEHIIAANA
npOQUIBHBIX AUCUUTUIHH
«CriennpakTukyMm 1o (usuke
HaHocucTeM», «CIeHPaKTUKYM
M0 HAHOTEXHOJIOTHSIMY,
«CrennalbHbl IPAaKTUKYM I10
(U3HKEe HAHOCUCTEM,
«CoBpeMeHHbIe TPOOIEMBI
(U3MKN KOHJCHCUPOBAHHBIX CPET
(cmericemuHap)»,
«DKCTIEPUMEHTAIbHBIC METO/IbI
UCCIIETIOBaHMsI HAHOCTPYKTYP
(cnericemuHap)», Iis: -




5.

¢dbopmupoBaHus
npo¢eCCHOHATBHON
KOMMYHHKAIIMM B HAY4YHOM cpene;
- (popmupoBanus
Pa3HOCTOPOHHETO MBIIIUICHUS U
TPEHUPOBKU TOTOBHOCTH K paboTe
B IpoheccnoHanbHOM 1
COIIMAJILHOM Ccpesiax
MOJIYTIPOBOTHUKOBOM
MPOMBIIICHHOCTH -
(dbopMHpOBaHUS YMEHUI
OCYIIECTBIISITH CAMOAHAIIH3,
OCMBICIMBATh COOCTBEHHBIE
po¢eCCHOHAIbHBIE U
JIMYHOCTHBIE BO3MO>KHOCTH JIJISt
CaMOpPa3BUTHUS U
camMo00pa30BaHUsl, B LEIAX
MOCTOSTHHOTO COOTBETCTBUS
TpeOoBaHUAM K 3(pPEKTUBHBIM U
MIPOTPECCUBHBIM CIIEIIHATTICTOM
JUIs pa3paboTOK HOBBIX
MaTepHuaioB U YCTPOUCTB MO
HarpaBJICHUSM, CBA3aHHBIM C
CBY 31eKTpOoHUKON, MUKPO- U
HaHOIpolleccopamu,
ONITUYECKUMHU MOAYJIATOPAMH U
IPUMEHEHHEM HOBBIX
MaTEepHaJIOB B HAHOAJIEKTPOHHBIX
KOMIIOHEHTax 4yepes
OpTaHU3AIHIO TPAKTHKYMOB B
OpraHu3alusIx Mo pazpadboTke u
MIPOU3BOJICTBY
MOJTIYTIPOBOIHUKOBBIX U3/IENUH,
WCTIOJIb30BaHUE METOJIOB
KOJIJIEKTUBHBIX (hOpM
IM03HABATEIILHOM JICSITCIIHHOCTH,
POJIEBBIX 3aJJaHUN, KOMAHJIHOTO
BBITIOJIHEHHSI YI€OHBIX 3aJaHUN U
3alIUTy UX PE3yJIbTAaTOB.

CTPYKTYPA U COJEPKAHUE YYEFHOMN IUCIUATLINHBI

Paznensl y‘le6H0ﬁ JUCHUITIIMHBI, UX 06’LCM, CPOKH U3YUCHU U (pOpMLI KOHTPOJIA:
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* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS

** — cyMMa MakCHMaJbHBIX OamoB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H

(unn) 3K3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O06o3na | I[To1HOe HAaMMeHOBaHMe
YeHHue
YO YcTHBIN Onpoc
3 3auer
KP Kypcosas pabora
KAJEHJIAPHBIN IIJTAH
Henea | Temsbl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,
U Jac. , yac. yac.
5 Cemecmp 0 16 48
1-8 Yacrtp 1 0 8 24
1-4 Brenenne Bcero ayiuTopHbIX 4acoB
NHxeHepHbIE OCHOBBI MaTepUAIOBEAeHUA. MeToIbI 0 | 4 | 12
UCCIEeIOBaHMS U (PU3NYECKHUX U CTPYKTYPHBIX XapaKTEePUCTUK | OHiaiin
MaTepHaioB 0 0 0
VYriepoaHble U NOJIUMEPHBIE KOMIIO3UTHBIE MaTEPHUAIIbI
Opranuydeckue U Heopranuyeckue copoeHTbl. OpraHuyeckue u
HEOpraHMYeCKrue MeMOpaHHbIe MaTepUaIbl
HanocTtpykrypupoBanHbie PYHKIIMOHAIBHBIC MAaTEPUAIIBI.
CoBpeMeHHbIE METO/Ibl MOJIETMPOBAHUSI CBOMCTB
HAaHOCTPYKTYPHUPOBAHHBIX MAaTEPHAIOB
5-8 IHocraHoBKa PU3HMYECKOro IKCIIepuMeHTa. BakyymHbie Bcero ayiuTopHbIX 4acoB

HACOChI
[TocTaHOBKA SKCIIEpUMEHTA B MOJIEKYJISIPHON (DU3UKE.
ANTOpUTM PELICHHs] SKCIEPUMEHTAIBHON 3a/1a4N.

0 | 4 | 12
Ouaiia
0 |0 |0




[TnanupoBaHue sKcniepuMenTa. Pa3nenurensHueie mpuOOpHI.
Macc-criekTpomMeTprudecKkue mpruOopsl. DIEKTPOMarHUTHBIC
ycranoBkH. Pabouast Moniens. TexHuueckuil mpoToTum.
OmnbITHBINA 00pa3er]. ABTOMaTH3aIMsI H3MEPEHUH B
SKCIIEpUMEHTANbHON (prsuke. Buasl usmepenwuii n
norpemHocTeil. OleHKa CUCTEMaTUYECKOM U CITy4YaiHOU
MIOTPEIHOCTEN. XapaKTEepUCTUKU TOYHOCTH CPEICTB
n3mepennii. OCHOBHBIC 3a/1a4uH, peliaeMble Tpu 00padboTke
OTIBITHBIX JTAHHBIX.

OO6acTi MPUMEHEHHSI BAKYyMHOUM TEXHUKH. METO b
noiy4yeHus Bakyyma. Knaccudukanus cpeacts noiaydeHus
BakyyMma. O0nacTu 1elCcTBUS BaKyyMHBIX HacocoB. CpaBHEHHE
Pa3NUYHBIX THIIOB HACOCOB U KpUTEpuH BbIOOpa. OCHOBHBIE
XapaKTEPUCTUKN HacocoB. DOpBaKyyMHBIE HACOCHI:
IUIACTUHYATO-POTOPHBIE, IBYXPOTOPHBIE, JIp. HACOCHI.
[IpuHIuMIEI 1EWCTBUS, TApAMETPbl 1 KOHCTPYKTUBHBIE
oco0eHHOCTH (pOopBaKyyMHBIX HACOCOB. Maca.
TypOomoeKysspHbIe HACOCHI. MAPOCTPYHHBIE HACOCHI.
IIpyHUMIIBI NEHCTBUS, XapaKTEPUCTUKU U KOHCTPYKTUBHBIE
0COOCHHOCTH BBICOKOBaKYYMHBIX HacocoB. LleonuToBsle,
MOHHO-COpPOLIOHHbIE, KPHOT€HHBIE U IPyTHe HACOCHI,
IIPUMEHsIEMBIE B Macc-criekTpomerpax. JIopymku. ['eTrepsl.

9-16

Yactb 2

0

8

24

9-12

Pacyer BakyyMHBIX CHCTEM 3KCIIEPUMEHTAIbHbBIX
YCTaHOBOK

[TonsiTve 0 BaKyyMHBIX CUCTEMaxX. bpIcTpoTa OTKauku Hacoca U
obbekra. [IponsBoaurenbHOCTh. 3akoHBI KHyIceHa 1
[Tyazeiinsa. ConpoTHBICHUE M MPOITYCKHAsI CIIOCOOHOCTH
TpyOOIPOBOJIOB B BA3KOCTHOM, MOJIEKYJIIPHO-BSI3KOCTHOM U
MOJIEKYJISIPHOM peXHuMax TeueHus rasa. [Iposogumocts
JJIEMEHTOB BaKyyMHBIX cucTeM. Y paBHeHue ['ene. M3smenenune
COCTOSIHMSI Ta3a B BaKyyMHO# cucteme. Pacuer nuadparm.
IIponyckHas ciocoOHOCTH O0TBepcTHA U Kanwuisipa. Kpurepuu
OIIpeJIeJIEHUs TPAHUL] PEKUMOB T€YEHHUS B TPYOOIIPOBOIaX.
Kuneruka nmpouecca orkauku. MIHepuuoHHBIE U
0€3MHEPLMOHHbIE METO/IbI OIIPEICIIEHUS OBICTPOTHI OTKAUKH.
BpeMmst OTKauku 3J1IEMEHTOB BaKyyMHBIX CUCTEM. MeToauka
pacuera BakyyMHbIX cucteM. [Ipumepsl pacyera.

Bcero AYAUTOPHBIX YaCOB

0

| 4

| 12

Omnuiaiig

0

0

0

13-16

N3mepenue nasaenusi. [louck Teun. JjaeMeHThI
BAKYYMHBIX CHCTEM

Cratuueckue, TEII0IEKTPUUECKUE, HOHU3ALMOHHBIE,
AIEKTPOPa3PAIHBIE U JIp. BAKYYMMETPbL. XapaKTEPUCTUKH U
PEeXUMBI pabOTHI BaKyyMMETpOB. M3Mepenue napuuaibHbIX
naBieHui. laTepnperanus cnekTpa Macc OCTaTOYHOIO rasa.
[TpuGopsl A7 U3MEpPEeHHS NapLUAIBHBIX JTaBICHU:
MAarHUTHBIN CTATHYECKUI MacC-CIIEKTPOMETP,
BPEMSIIPOJIETHBIA Macc-CIIEKTPOMETp, OMETaTpoH, (papBUTPOH,
KBaJPYIOJIbHBIA MacC CIIEKTPOMETP.

HcnplTaHne BakyyMHBIX CUCTEM Ha FepMETUYHOCTh. Teuwn.
Mertoibl oKanu3auu Teueid. Macc-CieKTpoMeTpUIECKHe
Te4YeHCKaTe!.

Hanyck ra3oB B BakyymMHbI€ CUCTEeMBI. ['a30BbIi NOTOK Yepe3

Bcero ayiuTopHbIX 4acoB

0 | 4 | 12
Ounnaiu
0 0 0




Macc-crekTpomeTp. HamyckHble cucteMbl Macc-
creKkTpomeTpoB. Hammyck ra3oB B nepruogu4eckom 1
HETPEPbIBHOM pexkrMax. MeMOpaHHBIN BBOI.
HuddepeHnnanbHble CUCTEMBI OTKAaUYKH MacC-CIIEKTPOMETPOB.
DnekTpopacnblieHue xuakocte. lonusaius B KOpOHHOM
paspsne. @orononuzanus. BBoa TBepIbIx 00pas3IioB B BaKyyM.
CucTeMBbl NUTI030BaHMSI TBEPIBIX 00PA3IOB B BAKYyM.
Bakyymnas apmarypa. Matepuainsl 31€MEHTOB BAKYYMHBIX
cucTeM. YIUIOTHEHHUA. PeryinpoBodHble BEHTUIIU AJI Macc-
criekTpomeTpoB. HarekaTenu. DJIeKTpUYECKUE BBOIBI.

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIIIHIA:

Oo6o3una | [TosiHOe HaMMeHOBaHMe
YeHHUe

2K DJIEeKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepua
111 [TOTHOTEKCTOBBIE JIEKLIMHU
BM Buneo-marepuaisl

AM Aypamno-mMarepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

5CM OJIEeKTPOHHBIE CIIPaBOYHBIE MAaTEPUAIIbI
ncC WNHTepakTUBHBINA CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[IpenycmaTtpuBaeTcsi HIMPOKOE KCIOJNb30BAHHE B Y4YEOHOM TMpollecCe AaKTUBHBIX (opm
MPOBEJICHUST  3aHATHUI C TpUMEHEHHEeM DJJIEKTPOHHBIX pecypcoB, LMS, wunHpopmanmonHo-
KOMMYHUKAIIMOHHBIX TEXHOJOTUM, a TAK)KE IMPOBEACHUE 3aHATHI B COUETAHWU C BHEAYJUTOPHOMU
paboToii ¢ 11eNbI0 POPMHUPOBAHUS M PA3BUTHS MPO(ECCHOHATBEHBIX HABBIKOB CTY/ICHTOB.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 TUCLUIUIMHE 00ECIIEUNBAET POBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUNA TEKYLIETO,
pyOEexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILINHE.

CBa3p Mexay (opMHUpyEeMBIMH KOMIIETEHUUSAMH M (OopMaMH KOHTpPOJII HUX OCBOCHMS
IIPEJCTaBIICHA B ClleAyIoIeH Tadnuue:

Komnerenuus NuaukaTopbl 0CBOCHHS ATTEeCTAMOHHOE MEPONIPUATHE
(KMl 1)
OIIK-1 3-OIIK-1 3, KP, YO-8, YO-16
VY-OIIK-1 3, KP, YO-8, YO-16
B-OIIK-1 3, KP, YO-8, YO-16
OIIK-3 3-OI1K-3 3, KP, YO-8, YO-16
V-OIIK-3 3, KP, YO-8, YO-16
B-OIIK-3 3, KP, YO-8, YO-16
OIIK-5 3-OI1K-5 3, KP, YO-8, YO-16




V-OIIK-5 3, KP, YO-8, YO-16
B-OIIK-5 3, KP, YO-8, YO-16
[K-1 3-TIK-1 3, KP, YO-8, YO-16
VY-1IK-1 3, KP, YO-8, YO-16
B-IIK-1 3, KP, YO-8, YO-16
IIK-12 3-1IK-12 3, KP, YO-8, YO-16
VY-1IK-12 3, KP, YO-8, YO-16
B-IIK-12 3, KP, YO-8, YO-16
IIK-13 3-1IK-13 3, KP, YO-8, YO-16
VY-1IK-13 3, KP, YO-8, YO-16
B-IIK-13 3, KP, YO-8, YO-16
[K-2 3-1IK-2 3, KP, YO-8, YO-16
V-1IK-2 3, KP, YO-8, YO-16
B-IIK-2 3, KP, YO-8, YO-16
[IK-5 3-IIK-5 3, KP, YO-8, YO-16
VY-1IK-5 3, KP, YO-8, YVO-16
B-IIK-5 3, KP, YO-8, YO-16
I1K-7 3-1IK-7 3, KP, YO-8, YO-16
VY-1IK-7 3, KP, YO-8, YO-16
B-IIK-7 3, KP, YO-8, YO-16

IIxanbl oeHKH 06pa30BaTeJ’[belX JOCTHKEHU

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXUT B mpeaenax oT 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO 0aJila BKIIIOYMTENbHO. MTOroBast arrecranus no AMCUUILUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIsIeT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

Htorosas oreHKa BBICTABIISIETCS B COOTBETCTBUH CO cnez[ylomeﬁ IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0ayIoB OAJUTHHOM IIIKaJIe ECTS Y4eOHOU TUCITUTLINHBI

OHeHKa «OTJIMYHO» BBICTABJIACTCSA
CTYIIEHTY, €CJTH OH TIIyOOKO ¥ TIPOIHO
YCBOWII IIPOTPaMMHBII MaTepuail,
HUCYCPIBIBAKOLIC, MMOCIICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
nsjnaract, yMecT TCCHO YBA3bIBATH
TCOpHIO C HpaKTHKOﬁ, HUCIIOJIL3YCT B
OTBETE MaTepHuall MOHOTpapUIECKOM

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

MaTepHaj, IPaMOTHO U IO CYIIECTBY
u3jaraer ero, He JOILyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BONpPOC.

4 — «xopouto»
70-74

65-69 Or1ieHKa «yIOBIECTBOPUTEIHLHOY

BBICTaBJISIETCS] CTYJICHTY, €CITM OH UMEET
3HaHUS TOJIBKO OCHOBHOT'O MaTepHaa,
60-64 3-— E HO HE YCBOWII €T0 JIeTaJIeH, TOTyCKaeT
«Y00811eMBOPUMETILHOY HETOYHOCTH, HEIOCTATOYHO MPaBUIIHHBIC




(OpMyNHUPOBKH, HAPYILICHUS
JIOTHYECKOH MOCTIeI0BATEIILHOCTH B
M3JI0’KEeHUH IPOTPaMMHOTO MaTepuaa.

O1ieHKa «HEYI0BICTBOPUTEIHLHO»
BBICTABJISIETCS CTYJICHTY, KOTOPBIN HE
3HAeT 3HAYMUTENIBbHOMN YacTH
HPOrpaMMHOT0 MaTepuaa, I0MycKaeT
H 60 2— F CyIIeCTBeHHBIC o1mnOKu. Kak npasuo,
1K «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBUTCS CTY/ICHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTEINIBHBIX 3aHSATHH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®OPMALIMOHHOE OBECIIEYUEHUE
YYEBHO JUCHMUILIMHEI

OCHOBHAS JIUTEPATYPA:
1. DU JI 30 Bakyymusie cuctemsl : yueb. [Tocodue : , MockBa: MI'TY um. H.3. baymana, 2010
2. DU 1 59 3oab-renb TEXHOIOTUS MUKPO- M1 HAHOKOMIIO3UTOB : , CankT-IletepOypr: Jlans, 2022

3. OU C 34 Teopwus IIaHUPOBAHMS SKCIIEPUMEHTA U aHAIHM3 CTATHCTUYECKUX JaHHBIX ;| Y4EOHUK
MPaKTUKYM 17151 By30B, Mocksa: FOpaiit, 2022

4. 91 b 20 DxcniepuMeHTaNbHbIE METOABI HCCIIEIOBAHUS B TEXHOJIOIMH MAIIMHOCTPOCHHUS : yueOHOe
noco6ue, Cankr-IlerepOypr: Jlans, 2022

5. 53 ®91 BBenenue B TEXHUKY (PU3HMUECKOTO HIKCIIEPUMEHTA : TaOOpaTOpHbIN NpakTHKyM, A. C.
®ponos, T. I'. Mouceesa, A. A. CoicoeB, Mocksa: MUDU, 2009

6. OU 11128 BakyymHas TexHUKa : Ja00paTopHbIi mpakTukyM, B. JI. HlaToxun, B. I1. llecrak,
Mockpa: HUAY MUDU, 2010

7. 621.5 P64 BakyymHas TeXHHKA : yueOHUK 17151 BYy30B, JI. H. Po3anoB, Mocksa: Briciias mkona,
2007

JOITIOJIHUTEJIBHA S JIMTEPATYPA:

1. 621.5 1128 BakyymHas TexHuka : ydebHoe mocobue, B. JI. lllatoxun, Mocksa: MU®U, 2011
IMPOIT'PAMMHOE OBECITEYEHUE:

CrienanbHOE POorpaMMHOE 00ecTIeYeHUE He TpeOyeTcs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

Kypc pa3obur Ha 2 paszznena, Bkitouarouye B ce0s Takue TeMbl, Kak: [locTraHoBka ¢puznyeckoro
JKCIepuMeHTa MeToJIbl ¥ CpelICTBa MoayueHHs BakyyMa.TeopeTnueckiue OCHOBBI Ipoliecca OTKauKH.
Teuenckanue. M3mepenue naBieHHs M cOCTaBa OCTATOYHOIO ras3a. DJIEMEHTHI BaKyyMHBIX CHCTEM
CIIEKTPOMETPOB U UX HAa3HAUYEHHUE.

ATTecTanys pa3aesaoB MPeACTaBIeH CIEAYIOIMMH (opMaMu KOHTPOJIS:

— Yerublit onpoc (8 Hepenst 00ydeHus).

Ha BwIOOp mpemogaBatensi CTyJAEHTY BbIIAaeTCs 2 BONpPOCa M3 CIMCKa BOIMPOCOB. Bpemsi Ha
MOJroTOBKY — He Ooinee 40 MuHYT. B paMkax mpenioeHHBIX TeM BOIPOCOB, MPEMOIaBATENb MOXKET
3aaBaTh 0000ILaOIIUE BOMPOCHI, OXBATHIBAIOIIME HECKOJIbKO TEM, WM KOHKpPETHBIE 3a/ladyu-
npoOseMbl Tpynie (JBa U 0oJiee) CTYICHTOB C IEJIbI0 OIICHUTh PabOTy CTYJIEHTOB B KOJIJIEKTHUBE, a TaK
K€ POJIb U AKTUBHOCTDH OT/IEJIBHBIX CTYJCHTOB.

— Yerublit onpoc (16 Henens oOyueHus).

Ha BpIOOp mpenojaBaressi CTyAEHTY BbLIAaeTCsl 2 BONpPOCAa M3 CIMCKAa BOMPOCOB. Bpems Ha
MOArOTOBKY — He Oonee 40 MuHyT. B pamkax NnpeaokeHHBIX TEM BOIIPOCOB, MPENOIABATENb MOKET
3amaBaTh 0000MLIAIOIIME BOIMPOCHI, OXBATHIBAIOIIME HECKOJIBKO TEM, WM KOHKPETHbBIE 3a/add-
poOJIeMbI Tpyrie (aBa U 00iee) CTYICHTOB C IEIBI0 OIICHUTH pa0OTy CTYACHTOB B KOJUICKTHBE, a TaK
e POJIb U aKTUBHOCTH OTNEBHBIX CTY/ICHTOB.

Crynenty nocie 4 HeJienu BbIIAeTCS 3aJaHue 110 KypCOBOMY IIPOEKTY 10 TEME Kypca.

YcnenrHoe MMPOXOKACHUC CTYACHTOM aTTCCTAllMU OTBEYACT AHAIIA30HY 15-25 OamwioB 1o
HUTOT'aM KaKIa0ro pasaciia.

11. YYEBHO-METOJIMYECKHUE PEKOMEHIALIMHU JJIsSI MTPEMNOJABATEJE

Kypc pa36ur Ha 2 pa3zgena, BKIoUaronme B ce0s Takue TeMbl, kKak: [TocraHOBKa (pU3N4ECKOro
JKCIIepruMeHTa METOIBI U CpeICTBA MOJIYYCHUs BakyyMma. TeopeTHIecKre OCHOBBI MPOIecca OTKAYKH.
Teuenckanue. M3Mepenue naBlieHHS W COCTaBa OCTATOYHOTO Ta3a. DJIIEMEHTHl BAaKyyMHBIX CHCTEM
CIICKTPOMETPOB U X HA3HAUCHUC.

ATTecTanus pa3zienoB NpeACTaBiIeH CIeAYOIMMU (opMaMHu KOHTPOJIS:

— YerHbli onpoc (8 Hepenst 00ydeHus).

Ha BpIOOp mpenojaBaresst CTyAEHTY BbLIAaeTCsl 2 BONPOCAa M3 CIMCKa BOMPOCOB. Bpems Ha
MOArO0TOBKY — He Oonee 40 MuHyT. B pamkax NnpeanokeHHBIX TEM BOIIPOCOB, MPENOAABATENb MOKET
3amaBaTh 0000MIAIOIIME BOIMPOCHI, OXBATHIBAIOIIME HECKOJIBKO TEM, WM KOHKPETHbBIE 3a/add-
po0OJIeMb! Tpyrie (1Ba U 00Jiee) CTYICHTOB C IEBI0 OIICHUTh pa0O0Ty CTYACHTOB B KOJUICKTHBE, a TaK
K€ POJIb U aKTUBHOCTH OTJIEIBHBIX CTY/ICHTOB.

— Ycerusriit onpoc (16 Henenst oOydeHus).



Ha BpIOOp mpenojaBaressi CTyAEHTY BbLIAETCS 2 BONPOCAa M3 CIMCKAa BOMPOCOB. Bpems Ha
MOArOTOBKY — He Oonee 40 MuHyT. B pamkax npeanokeHHBIX TEM BOIIPOCOB, MPENOAaBATENb MOXKET
3amaBaTh 000OLIAIOIIME BOIMPOCHI, OXBATHIBAIOIIME HECKOJIBKO TEM, WM KOHKPETHbBIE 3a/1auH-
poOJIeMbI Tpyrie (1Ba ¥ 00iee) CTYICHTOB C IEBI0 OIICHUTh pa0O0Ty CTYACHTOB B KOJUICKTHBE, a TaK
e POJIb U aKTUBHOCTH OTNEIBHBIX CTY/ICHTOB.

Crynenty nocie 4 HeJienu BbIIAeTCs 3aJaHue 110 KypCOBOMY IIPOEKTY 110 TeME Kypca.

YcnemHoe MNpoXOKIEHUE CTYACHTOM aTTecTallid OTBEYaeT Auana3oHy 15-25 06amioB 1o
WUTOTaM Ka)J0ro pasjena.

ABTOP(BI):

CricoeB Anekcelt AllekcanapoBuy, 1.¢).-M.H.

I'pexoB Anekceit MuxaitnoBud, K.¢.-M.H.

Penenzent(ni):
10.11. Hemmmenko, A.A. CeicoeB



