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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

ITJTASMEHHBIE YCTAHOBKU
HanpaBnenne noaroToBku [1] 16.03.02 BBICOKOTEXHOJIOTHYCCKUE TIIa3MEHHBIE U
(cenuanbHOCTD) HSHEPreTUYECKHE YCTAHOBKH
Eﬂ

'y o =

5 1§ | s | S 3

(=] EQ . « ] Q‘ 15} =

Z esE | | w2 F o g ZE
= 3 =7 | B =E | = =5 g g = 33
(5] S . = = = = [ (=" o - « - s
o = o = 9 = < = S . o % dy A =
= L) o =z s = © J == g = A
O 2 (= |2 2= S ® 2 g M~ < S S o
o =2 | O¥ |/ E8 | BmF |mEg0O = S 2 7
7 2 72 16 32 0 24 0 3
Hroro |2 72 16 32 0 0 24 0




AHHOTALMS

Kypc packpbiBaeT NpHHUMIBL (PU3MKK HU3KOTEMIEPATYpPHOH IUIa3Mbl U AIIEKTPO(QU3UKH,
Jexalye B OCHOBE pPabOThl COBPEMEHHBIX AMEKTPO(YU3MYECKHX YCTAHOBOK, DJEKTPOJMHAMHYECKHX
YCKOPUTEIIEH 3apsKEHHBIX YAaCTHIL U AJIEKTPOHHBIX YCTPOUCTB.

1. IEJIN U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILINHBI

Iensimu ocBoeHMsI y4eOHOW IUCHMILIUHBI SBISIOTCA: YTIyOJIeHHO H3YyYUTh OCOOEHHOCTH

HH3KOT€MHepaTypHOﬁ Iu1IasMbl B INIA3BMCHHBIX  YCTAHOBKAX, MCTOJbI CO3aHUA  I1JIa3MBbI,
HCIIOJIb30OBAHUC INIA3MCHHBIX YCTAHOBOK B HAYKE M TCXHHKCE. OO0J1erynTh HN3YUCHUC crnenyuaibHOM

JIMTCPATYPBI, AaThb HeOGXOIII/IMBIe CBEIICHMUS JJIS HCCIEI0BATEIbCKOM pa60TBI.

2. MECTO YUYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

Conmep:kaHue MPOrpaMMBI TPEACTABISET COOOW pPa3BUTHE IOJYYCHHBIX paHEEe 3HAHUU TI0
CJIEYIOIIUM AUCIUIUIMHAM: Kypc oOmieil (pu3uku, BKIIOYAIONINI OCHOBBI TEPMOJMHAMUKH, ONTHUKY,
JJEKTPUYECTBO W MarHeTU3M W Jp.; CTaTUCTHYeCKas (u3uMKa, MaTeMaTHYECKUN aHaIH3;
muddepeHnanbHble YpaBHEHUS; TEOpUs BEPOSTHOCTH M MATeMaTHYECKOH CTaTHUCTUKH; KBAaHTOBAas

MEXaHMKa; YpaBHEHUS MaTeMaTUYeCKON (U3nku, Gr3rKa HU3KOTEMIEpaTypHOU IIa3Mbl; BaKyyMHas

TCXHOJIOTHA IINIAa3MCHHBIX YCTAHOBOK.

HBy‘-ICHI/Ie JAUCHUIITIMHBL MO3BOJIUT CTYACHTaM FJ'Iy6)I(e HU3YYIUTH (I)I/ISI/IKy OKCIICPUMCHTA U

AUAarHOCTUKY HBHCHHﬁ, MPOUCXOAAIIHNX B HHSKOTCMHepaTypHOﬁ Iasme.

3. ®OPMUPYEMBIE KOMIIETEHIIU U IIVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

VYHuBepcanbHbIe H(1IK) oOmenpodeccuoHanbHbIE KOMITETSHIIUN

| KO,I[ N HAUMCHOBAHUC KOMIICTCHIIMHU | KOI[ N HAMMCHOBAHNC MHAHUKATOpa JOCTUKCHUA KOMIICTCHIUA

[TpodeccnonanbHble KOMIETCHIIMA B COOTBECTBUM C 3ajadaMd W OOBEKTaMu (00iacTsMu

3HaHUN) PO ECCUOHATBHON AESITEbHOCTHU:

3anaua
npogeccuoHAIbLHOM
nesiteabHocTu (311]1)

Co3ngaHue 1 NpUMEHEHHE
IJ1a3Mbl, ITyYKOB
3ap${)KeHHI)IX YJacCTHUIL, KaKk
B Ka4eCTBE 0OBHEKTOB
Hccjiea0BaHus, Tak U 1JId
HCITOJIb30BAHUS UX B

O0BeKT 1M 00J1aCTh
3HAHUSA

paC‘-IeTHO-3KCHepHMeHTaHLHBIﬁ C 3JICMCHTAMH1 Hay4

[1na3zma, my4xn
3apsKEHHBIX YacCTHLI,
JTUarHOCTHYECKHE
CpeicTBa

Kox u HaumeHoBaHMe
npo¢ecCuOHATBLHOM
KOMIIETeHIIUH;
OcHoBaHue
(mpogeccuoHaNBLHBIM
cranaapt-I1C, ananns
ONbITA)
HO-MCCJIEI0BATEIBCKOrO
I1K-2.2 [1] - CrtocobeH k
CO3JaHUIO U
MMPUMCHCHUIO ITJIa3MBI,
MTy4KOB 3apSKEHHBIX
YacCTHull, KaKk B KA4E€CTBE
00BEKTOB MCCIIEIOBAHUS,

Koa u HauMeHoBaHHEe
HHINKATOpa
JOCTHKEHHS
npo¢deccHoOHAIBLHON
KOMIIETEHI[MH

3-IIK-2.2[1] - 3Hatsb
CITIOCOOBI CO3/IaHUs,
HOJ'Iy‘—IeHI/ISI, HpI/IMeHeHI/ISI
U OCHOBHBIE METO/IBI
HUCCIICAOBAaHUS 1
JIUATHOCTHKH TUIA3MBbI U




cocTaBe
AUATHOCTUYCCKUX
CpenCTB

Hcnons3zoBanue
OCHOBHBIX 3aKOHOB
(U3MKY M1a3MBI U €€
B3aMMO/JICHCTBUS C
BEIIIECTBOM ISt
OIHMCaHUs U OLIEHOK
napaMeTpoB U
XapaKTEPUCTHUK
HCCIIETYEMBIX
(u3nuecKux 0ObEKTOB

OCHOBHBIC 3aKOHBI
(bU3MKH M1a3MBbI U €€
B3alMOJICUCTBUS C
BCIIECTBOM JIJISI
OITMCAHHS U OLICHOK
napameTpoB U
XapaKTEPUCTHUK
UCCIIEAYEMbIX
bu3HIeCKuX 0OHEKTOB

TakK " JJIst
HCIIOJIF30BaHUS UX B
coCTaBe
JTMarHOCTUYECKUX
CpEICTB

Ocnoganue:
[TpodeccuonanbHpIi
cranzaapt: 29.002

I1K-2.3 [1] - Criocoben
UCIIOJIb30BAaTh OCHOBHBIC
3aKOHBI (PU3UKH TIIa3MBI
U €€ B3aUMOJICHCTBUS C
BEIICCTBOM JIS
OTIMCAHUS U OLICHOK
rapaMeTpoB U
XapaKTePUCTHK

HCCJICTy eMBIX
¢buznyecKux 0ObEKTOB

OcHosanue:
[TpodeccuonanbHbIi
cranaapt: 40.011

MTy4YKOB 3apsKEHHBIX
JacTHII;

V-TIK-2.2[1] - Y™meTb
paboTtath Ha
HKCHEPUMEHTAIBHBIX
yCTaHOBKaxX 10
CO3JIaHUIO U
HCCIIEZIOBAaHUIO
MapaMeTpoB IJIa3MbI U
MTyYKOB 3apsKEHHBIX
YaCTHIL;;

B-TIK-2.2[1] - Bnagets
HABBIKOM pabOThI Ha
JMAarHOCTHYECKUX
KOMILJIEKCaX B OCHOBE
KOTOPBIX JISKHUT
MIPUMEHEHHE TIIa3MBbI
WM TIYYKOB 3apSKEHHBIX
YaCTHII

3-T11K-2.3[1] - 3nartp
OCHOBHBIE MTOHSTHUS U
3aKOHBI (PU3UKH TIIA3MBI
U €€ B3aUMOJICHCTBUS C
BEIIECTBOM, OCHOBHEIC
MIOHSITHSI, 3aKOHBI U
MO/IEIH, HCIIOTb3yEeMbIe
U1l ONIUCAHUS, U3YUCHHUS
Y OLICHKH ITapaMeTpOB H
XapaKTePUCTHK
HCCIIEYEMBIX
(bu3nYeCKUX 0OBEKTOB ;
V-TIK-2.3[1] - Y™meTb
UCIOJIb30BAaTh OCHOBHBIE
3aKOHBI (PU3UKH TIIIA3MBI
U ee B3aUMOJIeHCTBUS C
BEIIECTBOM JIsI
OIMCAaHUA U OLIEHOK
napaMeTpoB U
XapaKTePUCTHK
UCCIIETYEMBIX
(bu3nYeCKuX 0ObEKTOB;
B-TIK-2.3[1] - Bnagets
METOJIaMH TIOTy4YeHUS,
aHaM3a M OTIMCAHUS
MapaMeTpoB U
XapaKTePUCTHK
UCCIIETyeMbIX
(bu3HIecKuX 00OBEKTOB
Ha OCHOBE 3aKOHOB
(U3MKH TUIA3MBI U €€
B3aMMO/ICHCTBUS C
BEIIECTBOM




BeInonHeHue pacueTHBIX
M 9KCIIEPUMEHTATbHBIX
pabot B o0nactu
BBICOKOTEXHOJIOTHYECKHX
TUTa3MEHHBIX U
HEPreTHUECKUX
YCTaHOBOK.

PacueTHbie 1
IKCIIEPUMEHTAIILHBIC
paboThl B 001acTH
BBICOKOTEXHOJIOTHUECKHUX
TUTa3MEHHBIX U
JHEPTreTHICCKHUX
YCTaHOBOK.

ITK-9 [1] - Criocoben
BBITIOJHATH PACYETHO-
AKCIIEPUMEHTAIbHBIC
paboOTHI U OLIEHKHU
(bU3HYECKUX TapaMeTPOB
B 00acTu
BBICOKOTEXHOJIOTHYECKHUX
IJIa3MEHHBIX H
SHEPTreTUUYECKUX
YCTaHOBOK U TIPH
pa3paboTKe MIIa3MEeHHBIX
TEXHOJIOTHI, COCTaBJIATh
WX OIHCAHHE

OcHosanue:
[TpodeccuonanbHbIi
cranaapt: 40.011

3-11IK-9[1] - 3nats
OCHOBHBIC METOJIBI K
CIIOCOOBI OLIEHKH
(bu3NYeCKUX MapamMeTpoB
B 00NacTH
BBICOKOTEXHOJIOTHIECKIX
TTa3MEHHBIX U
JHEPreTHUSCKUX
YCTaHOBOK U TpHU
pa3paboTKe TIa3MEeHHBIX
Y JIa3epHBIX TEXHOJIOTHIA

;
V-TIK-9[1] - YmeTh
BBITNIOJHATH OLEHKU
(bu3NIECKUX MapaMmeTpoB
U COCTaBJISITh
IIPOCTENIINE MOJEIH [Tt
onucanusi GU3NIECKUX
SBJICHUH B 001aCTH
BBICOKOTEXHOJIOTMYECKHUX
IUIa3MEHHBIX U
SHEPreTHYECKUX
YCTaHOBOK U IpU
pa3paboTKe TIa3MEHHBIX
U JIa3€pHBIX TEXHOJIOTUH

;
B-TIK-9[1] - Bnanetrs
HABBIKOM Pac4eTHO-
JKCIIEPUMEHTAIbHbIC
paboTHI U OLICHKHU
(bu3MYECKUX MapaMeTPOB
B o0yactu
BBICOKOTEXHOJOTHYECKHIX
TUTa3MEHHBIX U
HHEPreTHUECKUX
YCTaHOBOK U TIPU
pa3paboTKe TIa3MEeHHbIX
Y JIA3€PHBIX TEXHOJIOTHI

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTLJIAHBI

Hanpasienus/uenu
BOCITUTAHUA
[IpodeccuonansHoe
BOCIITUTAHUC

Co3znanue ycioBui,
00eCIeYnBaronux,
¢dbopmupoBanue
OTBETCTBEHHOCTH 32

U npoeccuoHaNbHbIE
pewenus (B18)

3agauym BocriuTaHus (Kox)

npodeccHoHaNbHBIN BEIOOD,
MpoeCCHOHAIBHOE PA3BUTHE

JUCHUITIINH

BocnurareanHbIi TOTEHIIAAIT

Hcnonb30BaHre BOCIUTATEIHHOTO
IIOTCHIIUAaJIa AUCIIUIIJIINH
po(heCCUOHATLHOTO MOIYJIS [Tt
(hopmMupoBaHUs y CTYJACHTOB
OTBETCTBEHHOCTH 3a CBOE
npoeCCHOHAIBHOE PA3BUTHE
MOCPEACTBOM BhIOOpA CTYIEHTAMH
WHIAWBUYAJIbHBIX 06pa3OBaT€HLHBIX
TPACKTOPHIl, OpraHU3aIlMU CHCTEMBI




[Ipodeccuonansroe
BOCIITUTAHUC

Co3znanue ycioBui,
00ecIeynBaronmx,

(dbopMHpOBaHUE KYIbTYPbI

0e30macHOCTH IpH paboTe Ha

OKCIICPUMCHTAJIbHBIX H

IMPOMBIINIJICHHBIX YCTaAaHOBKax

BBICOKOH MotHOocTH (B28)

OOIIEHUS MEX/1y BCEMU YYaCTHUKAMHU
00pa3oBaTeILHOTO MPOIIECcCa, B TOM
YHcIIe ¢ UCTIOJIb30BaHUEM HOBBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHHA.
1.Mcnonp30BaHne BOCIUTATEIBHOTO
MOTEHIMAaJa MPOGUITBHBIX JUCIUILTUH U
BCEX BUOB MPAKTUK JJIS: -
(hopMUpOBaHUS KYJIbTYPHI Ja3epHOI
0€30MaCHOCTH MTOCPEICTBOM
TEMAaTUYECKOTO aKIICHTUPOBAHHS B
COJIepKAHUU TUCIUILINH U Y4eOHBIX
3aJJaHHi, TIOATOTOBKH 3cce, pedeparos,
JMCKYCCHIA, a TaKXKe B X0JI€
MPAKTUIECKON pabOTHI C Ja3epHBIM
00opyI0BaHUEM. - POPMHUPOBAHUS
KyJbTYpbl O€30M1aCHOCTH P paboTe Ha
9KCHEPUMEHTAIBHBIX U TPOMBIIUICHHBIX
yYCTaHOBKaX BBICOKOW MOIIHOCTH U
HMEIOIIMMHU MOBBILICHHBIH YPOBEHb
OTIaCHOCTH Yepe3 BBIOTHEHHE
CTYACHTaMH MIPAKTUYECKUX U
1abopaTOPHBIX paboOT, B TOM YHCIIC Ha
000pYIOBAHUU ISl UCCIIEZIOBAHUS
BBICOKOTEMIIEPATYPHOI IIJIa3MBbl.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, UX 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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7 Cemecmp
1 JlnarHoctuueckoe 1-8 8/16/0 25 KH-8 3-T1K-
obopynoBaHue 2.2,
TJIa3MEHHBIX V-
YCTaHOBOK. I1K-
2.2,
B-
ITK-
2.2,
3-TIK-
2.3,
V-




2.3,
B-
IIK-
2.3,
3-TIK-

V-
I1K-9,
B-
I1K-9

Texuuka
I/IMHyJIbCHLIX

OOJIBIIINX

HMITYJIbCHBIX TOKOB.

ITonyyenue
CTaIlMOHAPHBIX
MMITYJIbCHBIX
MarHUTHBIX ITOJIEH

n

9-16

8/16/0

25

KH-16

3-IIK-
2.2,

[K-
2.2,
B-
IIK-
2.2,
3-TIK-
2.3,
V-
[K-
2.3,
B-
K-
2.3,
3-IIK-

V-
I1K-9,

[IK-9

Umoeo 3a 7 Cemecmp

16/32/0

50

KoHnTpoibHbIe
MeponpusTHS 32
Cemectp

7

50

3-IIK-
2.2,
V-
I1K-
2.2,
B-
[K-
2.2,
3-I1K-
2.3,
V-
I1K-
2.3,

IIK-
2.3,
3-T1K-




I1K-9

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OaiioB JoinkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W

(unn) 3K3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAlluU Pa3elioB:

Oo6o03na | ITos1HOe HanMeHOBaHME

YeHHue

KN KonTposb no uroram

3 3auer

KAJIEHJIAPHBIN IIIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

" Jac. , yac. yac.
7 Cemecmp 16 32 0

1-8 JImarnocTuyeckoe 000py10BaHue MJIA3MEHHbIX YCTAHOBOK. | & 16 0

1-3 OcHOBHBbIE 3a]a4H TMATHOCTHKH IU1a3Mbl. /luana3on Bcero aynmutopHsix 4acoB
H3y4aeMbIX NapaMeTpoB mia3mbl. Knaccngukanus 3 | 6 | 0
METO/I0B JUATHOCTUKHU. U3MepeHue MMNYJIbCHBIX TOKOB Owunaitn
OcHOBHBIE 33J]a4M TUarHOCTUKH IJ1a3Mbl. J(Mana3zoH 0 0 0
M3y4aeMbIX [MapaMeTPOB TUIa3Mbl: TEMIIEPATYpa, INIOTHOCTD,

Bpems xu3HH. Knaccudukaiys MEeTo10B THarHOCTHKY.
N3mepenne nmnyiabcHbIX TOKOB. LIIyHTEL. YcTpoicTBO 1
pacuet nosca Porosckoro. YacToTHbIE OrpaHUYEHHUS.
N3mepenne nanpsoxennid. [lenurenn. MHTErpupyromue u
G depeHIUPYIOIINE YIEMEHThl H3MEPUTENbHBIX IEneil.

4 HN3mepeHue MMITYJIbCHBIX MATHUTHBIX M0JIeil M1 TOKOB B Bcero ayutopHbIx 4acoB
miasme. 1 |2 [0
N3mepenne nMImyIbCHBIX MAaTHUTHBIX TTOJIEH ¥ TOKOB B Tu1adMme. | Oumiaiin
MarHuTHbI€ 30H/1bl. DJ€MEHTHI 30H/IOBBIX CUCTEM U UX 0 0 0
napameTpsl. YacTOTHBIE OTpaHUYCHUS.

5-8 HN3mepenue napamMeTpoB IJIa3Mbl. JJIeKTPHYECKHE 30H/bI Bcero ayiutopHsIx 4acoB
DnexTpuyeckre 30H1bl. BompTamnepHble XapaKTepuCTUKU 4 | 8 | 0
30HI0B, METOJIBI UX 00paboTku.Kpurepuu npuMeHNMOCTH Ownunaitn
30HJa ISl U3MEPEHUs B TUIa3Me. 0 0 0

9-16 TexHuka 00JIbIINX UMITYJIbCHBIX HMITYJIbCHBIX TOKOB. 8 16 0
IHonydyeHne cTAaMOHAPHBIX H MMITYJIbCHBIX MATHUTHBIX
noJiei

9-11 JJleKTpUYeCKUe 30H/IbI Bcero ayiuTopHbIX 4acoB
JIBoIHOM 30H]. 30HJOBbIE N3MEPEHNUS B INIOTHOM ILIa3Me. 3 [ 6 [0
Bo3myiienus, BHOCUMbIE 30HJIOM B IJIa3My. Ownnaitn

0 K |0
12 Haxonuresu 3Hepruu Bcero ayiuTopHBIX 4acoB

Haxormrenu OHCPIur: MCXaHNUYCCKHUC, XUMHNYCCKUC, CBCTOBLIC,
SJICKTPHUYCCKUEC, CMKOCTHBIC U MHAYKTUBHBIC,

1 | 2 |0

Owntaiin




KOMOWHHPOBAHHBIE. 0 | 0 | 0

13 't Bcero ayutopHbIx 4acoB
Oo6mas cxema ['UT. Pacuer anekrpudeckux napamerpos [UT. | 1 | 2 | 0
Emxoctabie ['UT. Pexxumbl 3apsiaa u paspsaa eMkocTHbIX [UT. | Onnaitn
Pa6ora emxoctHbix 'U'T Ha HHAYKTUBHYIO Harpy3KYy. 0 0 0

Nuanyxktusubie T YT, ocHOBHEIE ITapaMeETPEL, PEXXUMEI 3apsaa U
2 9
paspsiia. Pabora B pexxume “000CTpUTEIIs SHEPTun” .

14 CujibHbIE TOKH Bcero ayiutopHbIx 4acoB
KoMmMmyTanus cuibHbIX TOKOB. BakyyMHbIE pa3psaHUKHY, 1 |2 [0
CHOCOOBI yIipaBieHus pa3psiaHukaMmu. VickpoBbie pa3spaaHukd | Ounaiin
¥ YIIpaBJIeHUe UMH. PaspsIHUKK BBICOKOTO JIABJICHHSI. 0 |0 |0
15 I'mH Bcero ayiuTOpHbIX 4acoB
O6mras cxema ['MMH. I'eneparopst Mapkca-ApkanseBa, padora | 1 | 2 | 0
I'MH na narpys3ky. Ownnaitn
0 K |0
16 MarnuTHble 10Jisl B pu3nuyecknx IKCIepuMeHTax Bcero aynutopHbIX 4acoB
OcHoBHBIE (OPMBI MATHUTHBIX MOJIEH B KCIIEPUMEHTAX 110 1 |2 [0
¢uznke miazMel. My nbcHBIC U CTAITMOHAPHBIE TOJIS. Omnutaiin
OHeprus MarHuTHOTrO noJs. [lonydenne cunbHbIX 0 0 0

CTalMOHAPHBIX MAarHUTHBIX TIOJIEH.

CokpallileHHble HAUMEHOBAHUSI OHJIAMH OILIUNA:

Oo6o03na | [losiHOe HaMMeHOBaHME
YyeHue

oK DNEeKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
11 [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-maTepuansl

AM Aynano-marepuaibl

[Ip3 [Ipe3enTanmu

T Tectol

OCM DNEeKTPOHHBIEC CIIPABOYHBIE MATEPUAIIBI
nC NHTEpaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

.HGKIII/IOHHO-CGMI/IHapCKO-Sa‘IGTHaSI CHCTEMA

7. POHJ OHEHOYHBLIX CPEJICTB

@DOHJ| OLIECHOYHBIX CPEACTB IO TUCIUILUIMHE 00ECIeUnBAET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTHN TEKYIIETO,
PYOEIKHOTO U MPOMEXKYTOUYHOTI'O KOHTPOJIS [0 JUCLUIUIMHE.

CBs3p Mexny (opMUpPYEeMBIMH KOMIICTEHUMSAMH M (OpMaMH KOHTpPOJII HUX OCBOCHHS
MpeJCTaBIIeHA B CIIEAYIOIeH Tabnuie:

KOM]’[ETCHIII/IH I/IHHHKaTOPBI OCBOCHUA ATTeCTaIII/IOHHOC MeEponpusiTue
(KTI 1)

[IK-2.2 3-11K-2.2 3, K-8, KU-16




V-1IK-2.2 3, K-8, K1-16
B-IIK-2.2 3, K-8, KH-16
[1K-2.3 3-11K-2.3 3, K1-8, KH-16
VY-1IK-2.3 3, K-8, KH-16
B-I1K-2.3 3, K-8, KU-16
I1K-9 3-1IK-9 3, K-8, K1-16
VY-11K-9 3, K-8, KH-16
B-IIK-9 3, K-8, KH-16

HIxkanbl oneHKH 00pa3oBaTeNbHbBIX 10CTHKEHUI

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJila BKIIIOUMTENbHO. MITOroBast arrecranus no AMCLUUILUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKaje W MpeAcTaBiIsieT coboil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

HToroas omieHKa BBICTABISETCS B COOTBETCTBUHU CO CJ'IC,I[yIOIJ.[CfI IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amuIoB OaJIbHOM IIKaJe ECTS y4e0HOH TUCIUIUIMHEI

OlleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIyOOKO M IIPOYHO
YCBOWJI TIPOTPAMMHBIN MaTepua,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3J1araet, yMeeT TECHO YBSI3bIBATh
TEOPHUIO C PAKTUKOM, UCIONB3YET B
OTBETE MaTepuai MOHOTrpaduyecKoi

JINTEPATYPBI.
85-89 B OlLIeHKa «XOPOII0» BBICTABIIACTCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJO 3HAET

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

D CYIIECTBECHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBICTBOPUTEIHLHOY

BBICTABJISICTCSA CTyI[eHTy, €CJIM OH UMECT
3HAHUSA TOJIBKO OCHOBHOI'O MaTepHaa,

3 - HO HE YCBOWII €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO TPABHUIILHBIE
(opMyNIHUPOBKH, HAPYILICHHS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTABJISETCS CTYACHTY, KOTOPBIH HE
3HAET 3HAYNUTEIILHON YacTh
MPOrpaMMHOI0 MaTepraa, I0IMyCKaeT
o 60 2— F CyleCTBeHHbIC o1mnOKu. Kak npasuo,
e «HEYO0811eMBOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEIILHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHUTENILHBIX 3aHATHI 110

COOTBETCTBYIONIEH AVCIHMILINHE.




8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCUUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. O M65 Plasma Engineering: Applications from Aerospace to Bio and Nanotechnology : , :
Elsevier, 2013

2. OU 132 U30panHbie BOnpockl (Hr3ukH ria3Mbl U e€ npumenenus Boin.1 , Mocksa: HUSLY MUOU,
2017

3. 621.039 M48 DnexTpudeKkHii MoTeHIMal B IJIa3Me TOPOUJAIBHBIX YCTAHOBOK : MOHOTpadus,
Mocksa: HUSAY MUDU, 2015

4. 53 [126 MeTobI UcciieIOBaHUI B 9KCIIEpUMEHTANIBHOM (Qu3uKe : yueOHOe ocodue i By30B, M.
W. Ilepramenrt, Honronpyausiii: MaTemnext, 2010

5. 537 P18 ®usuka razosoro pazpsaa : , FO. I1. Paiizep, Jlonronpyausiii: MaTtemiext, 2009

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 533 C56 CoBpeMeHHbIE CpeACTBa TMAarHOCTUKY IUIa3Mbl U MX IPUMEHEHue : matepuainsl VIII
Poccwuiickoii konpepenmmun, Mocksa, HUAY MU®DU, 23-25 okrsa6ps 2012 r., Mocksa: HUAY
MU®U, 2012

2. 535 J179 ®ororpadudeckasi peructpaiusi ObICTPONPOTEKAIONIUX Mpotieccos : , Jlyoosuk A.C., M.:
Hayxka, 1984

3. 537.8 JI14 CunbHble UMITYJIbCHbIE MAarHUTHBIE TOJISI B (PU3UYECKOM 3KCIIEpUMEHTE : , JlaryTun
A.C.,Oxorun B.W., M.: Dueproatomuzaat, 1988

4. 533 J144 Inarnoctuka mioTHo# mias3msl : , [lox pen.bacosa H.I'., M.: Hayxka, 1989

5.537/.8 C36 CunbHbBIC U CBEpXCHIIBHBIC MarHUTHBIC MOJIS U UX MpUMEHeHue : , [lox pen. Xepnaxa
@.;Ilep.c anra., M.: Mup, 1988

6. 530.2 M54 Metoap! ucciaenoBanus mia3msl : CIEKTPOCKOIHNS, JIa3€Phl, 30HbI, MO, pel. JIoxTe-
Xonptrpesena B., M.: Mup, 1971

7. Otu. I'59 T'onoBoii otuer mo HUP kadenpst ¢puzuku mnazmel 3a 2010 . : , pea. B. A. Kypnaes,
Mocksa: HUAY MUDU, 2011

8.621.37 M31 ®u3uka u TEXHUKA MOILHBIX UMITYJbCHBIX ccTeM. IMIyJIbCHBIE KOMMYTHpPYIOIIKE
npubopsl : , C. I1. Macnennukos, M.: MU®U, 2003

9. 621.039 JI33 BBenenue B 30HA0BYIO IMarHOCTHKY TUIa3Mbl IOHWYKEHHOTO JaBJeHUs : Y4eo.
nocobue 1 By30B, FO. A. Jlebenes, M.: MU®DU, 2003



[TPOTPAMMHOE OBECIIEYEHUE:

CrienanbHOE MPOrpaMMHOE 00eCTIeYeHUE He TpeOyeTcs
LMS 1 UHTEPHET-PECYPCHI:

1. HUSAY MU®U (http://www.library.mephi.ru/)
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

Kypc «llna3mMeHHBIE YCTAaHOBKH» COCTOMT M3 TEOPETHYECKOH YacTH, Ha KOTOPOH
MIPEeToIaBaTellb JaeT OCHOBHBIC MOHITHS M ONPEICIICHHS TI0 TEME 3aHATHS M TPAKTUYECKON YacTH, Ha
KOTOPOH pa30upaeTcsi THIIMYHBIN MPUMEp PEIICHUs 33aJ1aud U JAr0TCs 3aaHus (3aa4i) CTyICHTaM Ha
3aKperyieHHe MaTepHuana.

B cemectpe cryaeHT MoxeT monyuntbes mMakcumym 100 Gammos: 50 GamnoB 3a paboty B
cemectpe u 50 OanioB 3a 3ayer.

Pabora B cemecTpe npeacTasisier co00i BBIMTOHEHUE MPAKTUYECKUX U JOMAITHUX 3aJaHUH.

B xauectBe AOMAIIHEro 3aaaHuda CTYIACHTaAM H€O6XOI[I/IMO pEeIUThL 3ada4yr, KOTOPLIC ObLIH
HavaTbl 1 HC3AaKOHYCHEI HAa MMPAKTHYCCKUX 3aHATHUAX.

HrtoroBas oleHka mpeacTaBisieT co0oll cymMmy OamioB, 3apabOTaHHBIX CTYJICHTOM IIpH
BBITIOJIHCHUH 33J]aHUH B paMKax TEKYIIEro M IPOMEXYTOYHOTO KOHTPOJSI W BBICTABISCTCS B
cooTBeTcTBUH ¢ [10710KEHUEM O KPETUTHO-MO/IYJILHOM CUCTEME.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIALIMU JJI5 IPENOJABATEJEN

Kypc «Ilna3zMeHHBIE YCTAaHOBKHW» COCTOMT M3 TEOPETUYECKOW YacTH, Ha KOTOpOM
IIPENOAABATENb JACT OCHOBHBIEC IIOHATHUS U ONPEIECIICHUS 110 TEME 3aHATHUS U MPAKTUYECKON 4acTH, Ha
KOTOPO# pa30upaeTcsi THIMYHBIN MPUMEp PEUICHHUs 33a]a4d U AAI0TCS 3aJaHus (3aa4n) CTy/IeHTaM Ha
3aKpeIICHUE MaTepHuaa.

Mertonuueckue ykazaHus 10 TPOBEACHUIO JEKIINI

Jlexuus mpencTaBiseT co0OM JTOTHUECKOe M3JI0KEHHE MaTepuana B COOTBETCTBHH C IUIAHOM
JIEKIIUHU, KOTOPBIM cOO0IIaeTcs CTyJeHTaM B Hadalle Ka)XJI0u JIEKIIMHU, U UMEeT 3aKOHYCHHYIO (opMYy,
T. €. COACPKUT IMYHKTHI, IMO3BOJAIOMIUC OXBATUTH BCCh MaTCpHall, KOTOpBIfI TpGGyCTCSI JOBECTU A0
ctynentoB. CoaepkaHue KaxIOoW JIEKIMU HMEET ONPECICHHYI0 HANpaBICHHOCTh M YYUTHIBACT
YpOBEHb IMOATOTOBKM CTYyAE€HTOB. Ee wnenp — ¢opMuUpOBaHHE OPUEHTUPOBOYHOM OCHOBBI JUIS
MOCJIEYIONIET0 YCBOCHUSI CTyJAEHTAMH y4deOHOro marepuana. [J1aBHOM 3amauyeid JIeKTopa SIBISETCS
OpraHu3alys npoiiecca o3HaHus CTyJJeHTaMH MaTepHralia u3y4aeMoi JUCLIUIUIMHBI Ha BCEX dTanax ee



OCBOGHHUS, MPEAYCMOTPEHHBIX 00pa30oBaTeNbHBIM CTaHAAPTOM. JIEKIIMU MO Kypcy MPU3BaHBI peliaTh
JIBE OCHOBHBIC 3a71aU: BO-TIEPBBIX, MH(OOPMATUBHYIO, T.€. COOOMIATh CTYJICHTY ONpeAeleHHBIA HAab0p
TEOPETUYECKHUX 3HAHWK 00 M3y4aeMol O0JIACTH JEHCTBUTEIHLHOCTH, BO-BTOPBIX, PAa3BUBAIOIIYIO, T.C.
CIOCOOCTBOBATh BHIPAOOTKE HABBIKOB CAMOCTOSITEIBHOW MO3HABATEIBHON JACSTEIBHOCTU, MBIITUICHHS
U OLICHKW HAa OCHOBE MOJIYYEHHBIX 3HAHUH.
Jliisa pelieHust Ha3BaHHBIX 3a]a4 MPH MOATOTOBKE JIEKIIUU MPETIOAABATEN0 HEO0X0IUMO:

chopMyIIUPOBATH LENb U 3a/1a4H KaXKI0U JICKIUY;

ONpEAENUTh COJACPKAHME JIEKIIMM U IJIaH €€ MPOBEIEHHUs TaK, 4YTOOBl 3TO OTBEYaso
IOCTABJIEHHBIM 3a/1a4aM JICKLIUH;

© pa3paboTaTh METOJbl AKTHBH3AI[MH TO3HABATEIHHOW EATEIBHOCTH CTYACHTOB C y4YETOM
YPOBHS 3HAHHU CTYJICHTOB;

MpoAyMaTh BO3MOYKHOCTH HCHOJIb30BAHUS M3y4aeMOr0 Marepuaja B paMKax JpyTrHx
JUCLMIUIMH U B MPAKTUYECKOU IESITEIbHOCTH;

IIPEACTABUTh CCBUIKM Ha HWCTOYHHMKM JUIA CaMOCTOSITEJIBHOTO H3Yy4YEHHsI Marepuasna
CTYJICHTAMH;

o Marepuany JeKIuu cQOpMyIUpOBaTh 3aJauyd C LEJIbl0 TOJArOTOBKH CTYACHTOB K
CEeMMHapam.

Tematnika u coJepkaHUE JIEKIIUU OINPEAeTAIoTCS pabouell mporpaMMol H3ydaeMoi
JTUCIUIUTAHBI, COCTABIIEHHOW B COOTBETCTBHHM C OO0pa30BaTelIbHBIM CTAaHAAPTOM HAIPABJICHUS
CHEeHANTBbHOCTH TIOATOTOBKU OaKajaBpa.

Jns mepemayum TEOPETUYECKOTrO MarepHaia MO JMCHUILIMHE HMCHOJIB3YIOTCS TPU OCHOBHBIX
THUTIA JICKIIWA: BBOAHAS JICKIUS, HH(OOPMAITMOHHAS JICKITUS U 0030pHAs JISKITHS.

ITo cBoel CTPyKType JEKUMU MOTYT OBITh Pa3HOOOPa3Hbl — 3TO 3aBUCUT OT COJAEPKAHUS U
Xapakrtepa uzjaraeMoro matepuana. OHAKO CYIIECTBYET OOLINI CTPYKTYPHBIM KapKac, MPUMEHUMBI
Kk moOoil nekuuu. [Ipexkne Bcero, 5T0 cOOOILIEHHE IUIaHA JIEKIUU CTYJEHTaM M CTPOTOE €My
ciefoBaHue. B IUlaH JeKIuu BKIIIOYAKOTCS HAaUMEHOBAHHUS OCHOBHBIX BOIIPOCOB JIEKLIUH, KOTOPBIE
MOTYT TOCIYXHTh 0a30¥ UIsi COCTAaBIIEHUS JK3aMEHAIMOHHBIX OWJIETOB M BONPOCOB K 3adery. B
Hayajie U3JI0’KEHUS IOJIE3HO HAIIOMHHUTBH COAEPKaHUE TNPEIbIAYIIECH JEKIHUH, CBSI3aTh €r0 C HOBBIM
MAaTEPHUAIOM, ONPEIEIUTh MECTO U Ha3HAYEHHUE PACCMATPUBAEMOM TE€MbI B JUCUUILIMHE U B CUCTEME
JIPYTUX HayK.

[Ipu packpbITUH BOIIPOCOB TEMBI MOKHO MPUMEHSATh WHIYKTUBHBIA METO: MPUMEPHI, (PaKTHI,
MOABOJSIINE K HAyYHBIM BBIBOJAM; MOYKHO TAaKK€ HCIIOJIb30BAaTh METOJ JAEIYyKLIHH: pPa3bsICHEHUE
OOIIMX TMOJIOKEHUH C TMOCIEIYIOIUM II0Ka30M BO3MOXXHOCTH HUX TPHIOKEHHS Ha KOHKPETHBIX
npumMepax. [1o kaxaoMy U3 aHATU3UPYEMBIX MOJIOKEHUN CIIETYET AeIaTh BbIBOI.

B koHI1e ek HeoOX0IMMO MOABECTH UTOT CKa3aHHOMY.

WN3naras neKUMOHHBIM MaTepuani, IpenojaBaTeidb JAOJDKEH OPUEHTUPOBATHCA HA TO, YTO
CTYAEHTbl MUIIYT KOHCHEKT. KOHCHEKT momoraer BHUMATEIbHO CIyLIATh, JIyYlle 3allOMUHATh B
MPOIIECCE OCMBICICHHOTO 3amHChIBaHUs, OOECIEUMBACT HAJIUYKME OMOPHBIX MAaTEPHAJIOB MpHU
MOArOTOBKE K CEMHMHAapy, 3aueTy, SK3aMeHy. 3ajada JIeKTopa — JaThb CTYJIEHTaM BO3MOXKHOCTb
OCMBICJICHHOTO KOHCIIEKTHPOBAHUS: CIIyIlaTh, OCMBICINBATh, MepepadaThiBaTh, KPATKO 3aMUCHIBATD.
CpencTtBaMy, MOMOTalIIMMH  KOHCHEKTUPOBAHUIO, SBIIAIOTCA: AKIEHTUPOBAHHOE U3JI0KEHHUE
Marepuana JEKLUHUH, HCIOJb30BaHUE IMay3, 3allUCU Ha JOCKE, JIEMOHCTPALMH WJUIFOCTPATUBHOTO
MaTepuana, CTporoe CoOII0ACHUE PerJaMeHTa 3aHITHHA.

Ha kaxnayro JeKnuio mpernojaBaTeneM pa3paldaThiBaeTCs IJIaH M KOHCIEKT, BKIIOYAIOIIHE
Ha3BaHWE TEMBbI, (POPMYJIHUPOBKY ILEIM M 337a4, NMEPEUeHb OCHOBHBIX Pa3JICOB JICKIIUH, KPATKOE,



CTPYKTYPUPOBAHHOE B COOTBETCTBUU C IUIAHOM, COAEPKAHME H3JIaraeMOro MaTrepuala, a TaKxkKe
NepevyeHb BOMPOCOB, KOTOPBIE Oy IyT 3aaHbl 110 X0y JIEKIIUHU C LIEIbI0 aKTUBU3AIIUN U IOBTOPEHHUS.

B xome unexkummii mno aucuuiuiiHe «Ilna3zMeHHbIE  yCTaHOBKW»  IIPEAYCMATpPUBAETCS
WCTIOJIb30BaHNE aKTUBHBIX M MHTEPAKTHBHBIX ()OPM MPOBEACHUS 3aHITHUH, B YACTHOCTH, IPUMEHEHHE
MYJIbTUMEAUINHOTO MPOEKTOpa, a TAK)KE€ HMHTEPAKTHBHBIX BBICTYIUIEHMM IO NPHUHILMILY «BOIPOC —
OTBET», UCIIOJIb30BAaHUE MeNa U IOCKH, CXEM, TaOJIUI] U PUCYHKOB.

MeTtoanueckue YKa3aHus 110 NPOBCACHUIO ITPAKTUYCCKUX 3aHATUMN

IIpakTnueckue 3aHATHA 1O AucUUIUIMHE «llna3MeHHble yCTaHOBKM» HAlpaBJ€Hbl IJIaBHBIM
00pa3oM Ha 3aKpeIUIeHUE U pacIIUpeHUe MOTYYSHHBIX TEOPETHYECKUX 3HAHUHN, & TAKXKE MPEICTaBUTh
CaMOCTOSITENIbHBIE PEIICHUs MIPAKTUUECKUX cUTyauui. [IpakTryeckue 3aHATUS NpU3BaHbl yIIyOssTh,
pacmupsTh, JAETAIU3UPOBATh 3HAHUS, IIOJyYeHHble Ha JIeKUIMM B 0000LIEeHHOW Qopme, U
COJIeMCTBOBATh BEIPAOOTKE HABBIKOB MPO()ECCHOHAIBHON JesITeIbHOCTH. OHM pa3BUBAIOT HHKEHEPHOE
U HAay4yHOE MBIIUIEHUE, MO3BOJSAIOT IMPOBEPUTHh 3HAHUS CTYIEHTOB, NPUBUTb HABBIKM IIOMCKA,
0000111eHUs U U3JI0KEHUsT Yy4eOHOro MaTepuaa M BbICTYNAIOT KaK CPEJCTBO ONEPaTUBHOM OOpaTHOM
cBsa3u. Kak mpaBwio, BO BpeMs NPAKTHUECKHUX 3aHITHMA OCHOBHOE BHHMAaHUE YIENAETCS
(OpMHUPOBAHHIO KOHKPETHBIX YMEHHUH, HAaBBIKOB, YTO ONPEAENSCT COJACpXKaHHUE JeATeIbHOCTH
cTyaeHTOB. CTpyKTypa NpakTUYECKUX 3aHATHH 110 IucuuIuInHE «ll1a3MeHHbIe yCTaHOBKW BKIIFOYAET:
IIOCTAaHOBKY 3ajJjad IIpernojaBaTesieM; OTBETHl HAa BOIPOCHI CTYAEHTOB JJIsl YTOUHEHHUS MaTepuaa;
3alUTY pelleHus] MPAKTUUECKUX 3aad U JIp.

Mertonuueckue ykazaHus 10 OILIEHKE 3HAHUHN CTYJACHTOB

B cemectpe cryneHT MoxeT momyduthesi MakcumyM 100 GamtoB: 50 GamioB 3a paboTy B
cemectpe u 50 6anioB 3a 3auer.

Pabora B cemecTpe npeacTasisier co00il BHITOIHEHUE MPAKTUYECKUX U JOMAITHUX 3aJaHU.

B xauectBe AOMAIIHETO 3adaHus CTyACHTaM HGO6XO[[I/IMO IoArOTOBUTH HCBBLIIIOJTHCHHBIC Ha
OpeAbIAYIICM 3aHATHU 3aJa4d M CAATh HUX IPEIoAaBaTC]Il0 B KOHLC 3aHATUA C YUYETOM OAaHHBIX
npenoaaBaTejicM NHAUBUAYAJIbHBIX JOIMOJTHUTCIIbHBIX Tpe6OBaHI/1ﬁ K 3aJ1a4e.

HroroBasi oueHka mpeacTaBisieT coOoi cymMMy OaioB, 3apaOOTaHHBIX CTYJIEHTOM IIpH
BBIMOJIHEHUM 3aJJaHUH B paMKaxX TEKyIIero M IPOMEKYTOUYHOIO KOHTPOJSI M BBICTABISETCA B
cootBeTcTBUM ¢ [lon0kKeHneM 0 KpeIUTHO-MO/YJIBHON CUCTEME.
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CrenanoBa Tarbsina Bragumuposna
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