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«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
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1 IIpaxTryeckue 3aHATHA 28 28 4acoB
2 JlaGoparopHbie pabOThI 8 8 4acoB
3 Bcero aynutopHbIX 3aHATHI 36 36 4acoB
4 CamocrosTenpHas paboTa 72 72 4acoB
5 Bcero (6e3 sx3amena) 108 108 4acoB
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 66 ot « 20 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (criennanbHocTH) 12.04.03 doronmka u ontouHdopMmaTtuka, yrBepxkacHHoro 30.10.2014 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 roma, MPOTOKOMT
Ne .

PazpaboTuuk:

Houent kad. DI A. U. AkceHon

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

npodeccop Tycyp. kadeapa Diek-
TPOHHBIE TPUOOPEI JI. H. Opnukos

Jouent kadeaps! GpU3NIECKON IJIEK-
TpoHuku (D) N. A. Yucroenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

OcBoeHMe TUCHUILIMHBI SBJSETCS MOIYy4Y€HHUE YIITyOJIEHHOro MpodeccuoHanbHOro 00pa3oBaHuUs
IO JIA3€PHBIM U 3JIEKTPOHHO-UOHHBIM TEXHOJIOTHAM, a TaKkke (PU3MUYECKUM IpolieccaM, MPOTEKAIOLINM B
MIOBEPXHOCTHOM CJIO€ TBEPJIOTO Tejia MIPU TOPMOKEHUH JIa3€PHOTO JIyda U YCKOPEHHBIX 4aCTHULI, TO3BOJIS -
IOIIETO BBITYCKHUKY 00JIaaTh MPEeIMETHO-CIIEUATN3UPOBAHHBIMI KOMIIETEHLIUSAMH, CIIOCOOCTBYIOIIUMHU
BOCTPEOOBAaHHOCTU Ha PbIHKE TPyJa, 0OECHEUMBAIOLIEr0 BO3ZMOXKHOCTh OBICTPOTO M CAMOCTOSTEIHHOIO
npruoOpeTeHus] HOBBIX 3HaHUIM, HEOOXOIUMBIX Ul afaNTalMi U YCIEIHON MPpodeCCHOHAIBHON 1esTeNb-
HOCTH B 00-J1aCTH KBAaHTOBOM U ONTUYECKOU JIEKTPOHUKH.

1.2. 3ajaun AMCUMILINHBI

—  HU3y4YeHHE 3aKOHOMEPHOCTEH TOPMOKEHHUS JIEKTPOHOB B TBEPJOM Te€J€ M BTOPUYHBIX MPOIIEC-
COB, BBI3bIBAEMBIX JIEKTPOHHOU OOMOapAHpPOBKOI;

— U3yYeHHe HOHHOW OOMOapAMPOBKH TMOBEPXHOCTEH U IMPOILIECCOB, BHI3BIBAEMBIX HMOHAMH, a
TaKKe JIyda Ja3epa;

— moxydeHue nHPOPMALUH O crioco0ax (POPMHUPOBAHUH FIEKTPOHHBIX U HOHHBIX ITYYKOB;

—  O3HAKOMJICHHE OOYYaIOLIUXCs C UCTOIb30BAHUEM HOHHO-TIA3MEHHBIX YCTPOMCTB B TEX-HOJO-
THYECKUX MPOIeccax.

2. MecTo nmucuuiiiuebl B cTpykrype OITOII
JucuumuinHa «Jla3zepHble U 3J€KTPOHHO-HOHHBIE TexHoJoruu poronukn» (b1.B.O/1.2) otHocurcs
K OsioKky 1 (BapuaTvBHas 4acTb).
[Tocnenyromumy JUCHMILTIMHAME SABJSIOTCS: MaTepuanbl HEJIMHEHHON ONTUKHA M TUHAMUYECKON
ronorpaduu, CrneunaabHble BOIPOCH TEXHOJIOTUU MPHUOOPOB (POTOHUKH, roiorpaduu, HHTErpalIbHON U
BOJIOKOHHOM onTuku, du3ndeckre 0CHOBbI HAHOTEXHOJIOT M (POTOHUKU U ONTOMH(POPMATHUKH.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHMS JUCUMILIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-7 cnocoO6HOCTHIO MPUMEHSATH COBPEMEHHBIE METOJIUKH UCCIIEIOBAaHHSI OCHOBHBIX (DU3HKO-
XMMHWYECKUX CBOWCTB ONTHUYECKUX CTEKOJ M KPUCTAJUIOB, METOAUKH MPOrHO3UPOBAHMS ONTUYECKHUX U
(U3UKO-XUMHUUECKUX NTapaMETPOB HOBBIX MAaTEPUAJIOB,;

— TIK-8 cmocob6HOCTBIO pa3padarbiBaTh (HOTOHHOE YCTPOMCTBO Ha OCHOBE AJIEMEHTHOW Oaskl,
BBIOMpPATh HE00X0AUMOE 000PYAOBaHKE U CITOCOO KOHTPOJIS apaMETPOB YCTPOMCTBA;

— TIK-9 cnocoOHOCTBIO UCTIONIB30BATh ONTUYECKUE METOIBI JIJISl PEIICHHMS 3a/1a4 pacliO3HABaHUS
00pa30B ¥ UCKYCCTBEHHOI'O MHTEIJIEKTA;

B pesynbpTare u3ydeHus: IUCIUILITMHBI 00YJaIOMIUNACS TOJIKEH:

— 3HATh - OCHOBHBIE IPHUHLUIBI M METOIbl HCCIENO0BaHMA, DPa3pabOTKHM M IPOU3BOJCTBA
YCTPOMCTB ¥ NPpUOOPOB KBAHTOBOM U ONTUYECKON IEKTPOHMKH, a TAK)KE ONTHUYECKUX MaTEpUAJIOB U dJie-
MEHTOB; - TEXHOJIOIMUYECKUE MPOLIECChl U OCHOBHBIE BU/IbI 000PYIOBaHMs I IPOU3BOJICTBA YCTPOUCTB U
npuOOPOB KBAaHTOBOW M ONTUYECKOM AIIEKTPOHUKH; - (DyHIaMEHTAIbHbIE OCHOBBI B3aUMOICHUCTBUE 3apsi-
YKEHHBIX YaCTHI] C BELLIECTBOM.

—  yMeTb - 000CHOBAHHO IIJIAHWPOBATh HATPABJIEHUE CBOCH JIEATETFHOCTH B 00JIACTH KBAHTOBOM
Y ONTUYECKOM 3JIEKTPOHUKU HAa OCHOBE aHAJIM3a HayYHO-TEXHUYECKON JIMTEPaTyphl; - aHAIU3UPOBATh UH-
(opMaLnIO O HOBBIX THIIAaX KOPIYCKYJISPHO-TYYEBbIX YCTAaHOBOK

— BJAQJeTh - METOJaMHU OIICHKH TEXHHKO-dKOHOMHYECKOW 3()(EeKTUBHOCTH HCCIIEIOBAHUH,
IPOEKTOB, TEXHOJIOTMYECKHX MPOLIECCOB M 3KCILUTyaTal[il HOBBIX MPUOOPOB M CUCTEM KBAaHTOBOM U OINTH -
YEeCKOM AJIEKTPOHUKH; - HaBbIKAMU aHaJIM3a HAyYHO-TEXHUYECKOW JIMTEPaTyphl, POBEIECHUS MOUCKOBBIX
UCCIIeIOBAaHUN M MOJTOTOBKH OTUYETOB, NMPE3EHTALNM, HAYYHbIX MyOJIMKaLUi 10 pe3yiabTaTaM IpOBEJICH -
HOT'O aHAJIM3a U BBIIIOJHEHHBIX UCCIIEI0BaHUI.

4. O0beM TMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBiseT 4.0 3aUueTHBIX eIMHMILIBI U IIPECcTaBIeHa B Ta0Iu -
ue 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
1 cemectp
AynuTopHbI€ 3aHATHUSA (BCETO) 36 36
[IpakTrueckue 3aHATUSL 28 28
JlaGopaTtopHbIe pabOThI 8 8
CamocTosiTenbHas paboTa (Bcero) 72 72
Odopmienue oT4eToB 10 Ja00paTOpHBIM paboTam 12 12
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 35 35
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 25 25
Bcero (0e3 ax3amena) 108 108
ITonroroBka m crrada sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3auetHble EauHuIb 4.0 4.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnsl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHSATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

) 1 =) Q /Cm? % E
: R o S O = =
= te) © S = L T
H s S, s S 2 U
a3BaHMs Pa3/eOB AUCIUILUIUHbI ) o a o O 2 5
5| 2 83 25
= 5 SR S
1 cemecTp
1 OCHOBBI NEKTPOHHO-MOHHBIX U MJIA3MEH- 0 0 16 16 IIK-7, IIK-8,
HBIX TEXHOJIOTHIA. I1IK-9
2 B3auMoJencTBUE AIEKTPOHOB C TBEPIBIM 10 0 12 22 IIK-7, IIK-8,
TEJIOM I1IK-9
3 B3auMoaeicTBUE HOHOB C TBEPBIM TEIIOM 10 8 21 39 I1K-7, TIK-8,
I1IK-9
4 TemioBO€ IEMUCTBUE JIa3€PHBIX, ITEKTPOH- 8 0 15 23 I1K-7, IIK-8,
HBIX U MOHHBIX JIy4eH I1K-9
5 Monudukanus moBepXHOCTHBIX CBOUCTB 0 0 8 8 I1K-7, TIK-8,
TBEPAOTO Teja MpU 00JyUYSHUH ITyIKaMHU [1K-9
YCKOPEHHBIX YacCTHII.
Hroro 3a cemectp 28 8 72 108
Hroro 28 8 72 108

5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIASIM)
He npenycmorpeno PVYII.

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecneynBaeMbIMU (NOCJAeAYIONIUMHU) JUCHUTIIMHAMEA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.

CornacosaHa Ha noprane N2 25265



Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTHNHAPHBIC CBSI3U

Ne pa3nenoB naHHOM TUCIMIUINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHe 00eCTIeUMBAIOLINX U
o0ecreunBaeMbIX AUCHUILIINH

1 2 3 4 5

[Tocnenyromuye TUCIUIIITUHBI

HanmenoBanune JUCHUITINH

1 Marepuanbl HETMHEHHOM ONTUKYU U IUHA-

. + + + + +
MUYECKOHU rosiorpapuu

2 CnenuanbHble BOIIPOCHI TEXHOJIOTHH MTPH-
00poB (HOTOHUKH, ToJIoTpaduu, UHTETPAITb- + + + + +
HOM Y BOJIOKOHHOW ONTHKH

3 duznyeckue 0CHOBLI HAHOTEXHOJIOT U

+ + o+ o+ +
(OTOHUKU ¥ ONTOMH(OPMATHKH

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX IPH M3YYEHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NHUCHIUILIAHBI, U BUJOB 3aHS -

TN
§ Bunnl zanstui
= = :
5 S S
& S s s ®dopmbl KOHTPOJIS
E 5 g z
S = = O
2 =
[K-7 + + + Ot4er no maboparopHoii paboTe,
Omnpoc Ha 3ansaTusx, Tect
ITK-8 + + + OtueT mo naboparopHoi padoTe,
Omnpoc Ha 3aHsaTHX, Tect
ITK-9 + + + OtuyeT mo naboparopHoi padoTe,
Omnpoc Ha 3ansaTHX, Tect
6. UnTepakTHBHBbIE MeTO/ALI U (POPMBI OPraHU3ALUU 00yYeHH S
He mpenycmotpeno PVYII

7. JlabopaTtopHble paGoThl
HanmenoBaHue 1abopaTopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7.1 — HammeHnoBaHue 1ab0paTOpHBIX padboT

Haspanus paznenon HaumenoBanue nabopaTtopHbIX padboT

TpynoeMKocTsb,
q
dopmupyembie
KOMIIETEHIIUN

1 cemectp

N

3 B3aumogpeiicteue noHos | MccinenoBanue npoiecca HOHHONW 00pabOTKU Ma- TIK-7, TIK-
C TBEpPBIM TEJIOM TEepHUaJIoB 8, I1IK-9

Hccnenosanue nporecca HOHHO-IUIA3MEHHOTO PacIibl- 4
JICHUS MaTePHAIIOB

Hroro 8

Hroro 3a cemectp 8
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
3 =
Z > 5
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 7 2 5
o S E
= o, =
a o 2
= S
1 cemecTp
2 B3aumoneiictsue Pacuet nnmHbI cBOOGOAHOTO TTpoOera v rTyOUHBI TTPO- 10 T1K-7, TIK-
JJIEKTPOHOB C TBEPABIM | HUKHOBEHMS 3JIEKTpOHA. Pacuer ckopoctu ucnapenus 8, I1IK-9
TEJIOM TBEPJOT0 TeJa O] BO3ACHCTBUEM IEKTPOHHOTO
ayya.
Hroro 10
3 BzaumoneiicTBre noHOB | PacueT riryOMHBI MpoOera HOHOB B TBEPJIOM Telle. 10 IIK-7, IIK-
C TBEPJIBIM TEJIOM BTo-puuHast HOH-3JIEKTPOHHASL YMHUCCHSI. 8, IIK-9
Hroro 10
4 TeruioBoe eficTBUE TemnoBoil pacyeT npu B3aUMOAECUCTBUM 3aPSKCHHBIX IK-7, TIK-
JIA3€PHBIX, AEKTPOHHBIX |4YaCTHI] C TBEPABIM TeJIOM. PacueT mapameTpoB T€pMU- 8, IIK-9
U MOHHBIX JTy4eil YECKOI0 IIPOLECCa HANBUICHUS.
Hroro 8
Hroro 3a cemectp 28

9. CamocrosiTesqibHasi paboTa

Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH PEICTABICHbI B

Tabimie 9.1.
Tabmuma 9.1 — Buibl caMOCTOSATENBHON pa0OThI, TPYIOEMKOCTh M JOPMHUPYEMBIE KOMIICTCHIIUN
3 3 g
: i
Buzael camocrosTensHON = > 0
HasBanus pa3znenos = = DopMbI KOHTPOJIS
6 Q = O
paboThI L s 2
X g8 =
2 o 2
= S
1 cemectp
1 OcHoBbI 2stekTpoHHO- | [loaroroBka Kk mpakTuye- 11 |1IK-7, Omnpoc Ha 3anaTusX, Tect
WOHHBIX U TUIA3MEHHBIX | CKUM 3aHSTHIM, CEMUHA- ITK-8,
TEXHOJIOTUM. pam [IK-9
[TpopaboTka JIEKITMOHHOTO 5
Martepuana
Hroro 16
2 BzaumojeicTBre [TpopaboTka JIEKITMOHHOTO 12 |TIK-7, Ormpoc Ha 3aHATHAX
3JIEKTPOHOB € TBEPABIM Marepuaa IK-8,
TEJIOM Hroro 12 I1K-9
3 B3aumopeiicteue noHoB |Iloaroroska k npaxkruye- IIK-7, Omnpoc Ha 3aHsaTHAX, OT-
C TBEP/IbIM TEJIOM CKHUM 3aHSATUSIM, CEMHHA- [1K-8, 4eT 1o JabopaTopHOi pa-
pam ITK-9 oote, Tect
[TpopaboTka JIEKITMOHHOTO 5
Marepuaia
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OdopmiteHre 0TIETOB TIO 6
JabopaTOpHBIM paboTam
OdopmiieHre 0TIETOB TIO 6
naboparopHbeIM paboTam
Hroro 21
4 TermoBoe nelicTBUE [ToaroroBka Kk mpakTuue- 10 |IIK-7, Ompoc Ha 3aHsATHAX, TecT
JA3€pPHBIX, AEKTPOHHBIX | CKUM 3aHATHUSIM, CEMUHA- [IK-8,
Y NOHHBIX JIy4eH pam [1K-9
[IpopaboTka JIeKIIMOHHOTO 5
Marepuaa
Hroro 15
5 Momuduxarus [TpopaboTka TeKIHOHHOTO 8 [K-7, Ornpoc Ha 3aHATHAX
ITOBEPXHOCTHBIX CBOMCTB | Marepualia [IK-8,
TBEPZOIO Teja IMpH Hroro 3 I1K-9
00JTy4eHUU ITyYKaMu
YCKOPEHHBIX YacCTHII.
Hroro 3a cemectp 72
[TonroroBka u ciaya sKk3a- 36 DK3aMeH
MEHa
Hroro 108
10. KypcoBasi padota (mpoekT)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0uXcsl

11.1. banabHbIe OLIEHKH JJIsl 3JIEMEHTOB KOHTPOJIA

Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
JeSITeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay KT u 2KT
KOHEIl ceMecTpa
1 cemectp
Onpoc Ha 3aHATUSX 15 16 16 47
OTuet no nmabopaTopHOii 15 23
pabote
Wroro makcumym 3a nepu- 15 24 31 70
on
DK3aMeH 30
Hapacraromum ntorom 15 39 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMbl OanioB Ha Aaty KT 3
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< 60% oT MakcuMaIbHOU cCyMMBbI OaioB Ha naty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIEH B TalOmuIe

11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl OaJTTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY
Hrorosas cymma 6aios,
Onenka (I'OC) YUMTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)
4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D ( )
TOBJICTBOPUTENHHO
3 Y ) 65 - 69 Y P
TOBJIETBOPUTEINIBHO) (3a4TE€HO
Y P 60 - 64 E (mocpencTBenHo)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITIHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. Tomant, B.E. OcHOBBI ¢u3nku mia3mbl [DnekTpoHHBIN pecype] : yueb. mocobue / B.E. To-
nant, A.IL. Kununckuit, M.E. CaxapoB. — DnektpoH. naH. — Cankt-IlerepOypr : Jlans, 2011. — 448 c.
— Pexum JOCTYyTIA: https://e.lanbook.com/book/1550. [DnmeKTpOoHHBIIH pecypcl]. -
https://e.lanbook.com/book/1550#book name

2. Poxanckuit, B.A. Teopust mna3msl [DIeKTpoHHBIA pecypc]| : yued. mocodue — IIEKTPOH.
naH. — Cankr-IlerepOypr : Jlanp, 2012. — 320 c¢. — Pexxum noctyna: https://e.lanbook.com/book/2769.
(o6pamenne 20.04.2018r.) [DnexTpoHHBIHA pecypce]. - https://e.lanbook.com/book/2769#book name

3. IIporeccsl 1a3epHOil U AMEKTPOHHO-MOHHON TeXHONIOTHU: YuebHoe nocodue / Akcenos A. M.
- 2018. 123 c.(mara oOpamenus 20.04.2018r.) [DOnexTpoHHbli pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/7262, nara o6pamenus: 08.05.2018.

12.2. lonostHuTEIbHAS JIUTEpaTypa

1. xonc, Maptun Xapmiu. DIeKTpOHHKA - pakTudeckuit kype : Ilep. ¢ anrn. / M. X. JIxoHC ;
nep. : E. B. Boponos, A. JI. JlapuH. - 2-e u3n., uctp. . - M. : Texnocdepa, 2006. - 510[2] c. : un. - (Mup
anekTpoHukd ; VII - 22). - bubmuorp.: ¢.498-499 . - [Ipeam. yka3.: ¢. 500-510. - ISBN 5-94836-086-5 :
212.13 p. (nanuuue B 6ubmotexe TYCYP - 30 5k3.)

2. CymxoB A.Jl.. BakyyMHas anekTpoHuKa. DU3UKO-TEXHUYECKUE OCHOBBI: yueOHOE mocodue
1t By30B - CIIG. : JIanb, 2004. - 462 ctp. (Hanuuue B 6ubanoreke TYCVYP - 37 3k3.)

3. [Hanwmmna T.U., Yucroenosa U.A. Texnonoruss CBUC: yuye6HO-MeTOAMYECKOE TOCOOUE MO
ayMTOPHBIM MPAKTUYECKUM 3aHATUSM U caMocTosATeNbHOI padote. - Tomck: TYCVYP, 2007. - 70 c. (Ha-
nnaue B onbmmotexke TYCYP - 50 3k3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUSs

1. MHccnenoBanue mnporecca HaHECEHUS IUNIEHOK MarHETPOHHBIM criocoboM: Meroauueckue yka-
3aHMs K JadopatopHoit padore / Opmukos JI. H. - 2013. 23 ¢. (o6pamenne 20.04.2018r.) [DneKTpOHHBIHI
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/3459, nara o6pamenus: 08.05.2018.

2. ®dusnueckre OCHOBBI HAHOTEXHOJIOTMM (POTOHUKHU U onTouH(popMaTHKu: MeToauueckue yka-
3aHus K 1abopatopHoit pabote / Opmukos JI. H. - 2012. 75 c.(nara obpamienus 20.04.2018r.) [DnekTpoH-
HBIH pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/2978, nara oopamenus: 08.05.2018.

3. CnenmanbHbIe BOMPOCHI TEXHOJIOTHH MPUOOPOB KBAHTOBOW M ONTUYECKON IIEKTPOHHUKHU: Me-
TOIWYECKHUE yKa3aHus K jJabopatopHoil padbore / Opmukos JI. H. - 2012. 52 c.(o6pamenue 20.04.2018r.)
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[OnexTpoHHBIl pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/2935, nara oOpamieHus:
08.05.2018.

4. .OCHOBBI TEXHOJIOTHH ONTHYCCKUX MATEPUAIOB M U3JICIIUNA: METOANYECKUE YKa3aHUS K TPaK-
THUYECKUM 3aHATHSIM / JLH. OpauKoB.- Tomck: TYCVYP, 2012.-35 C.
http://edu.tusur.ru/training/publications/1343 (o6pamenue 20.04.2018r.) [DnexkTpoHHBIH pecypc]. -
http://edu.tusur.ru/training/publications/1343

5. . IIpoueccsl 1a3epHOM U ANEKTPOHHO-MOHHOM TEXHOJIOTMU: METOAUYECKUE YKA3aHUSI IO CaMO-
crosrenpHoM  pabore / AM.  AxcemoB. -  Tomck: TYCYP, 2012. - 13 ¢
https://edu.tusur.ru/publications/1904.  (obpamenune  20.04.2018r.) [DOnekTpoHHBIH  pecypc]. -
https://edu.tusur.ru/publications/1904

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOoIMUeCKUEe MaTepHralibl 11l CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIUL C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3710pPOBbSI U MHBAJIHMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATUS UHPOPMAIIIH.

JL1s1 1M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEITMUEHHBIM HIPUPTOM.

JL1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI
1. OOpa3oBarenbHbIN OPTAJl YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eCeYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecredeHne 1 NPAKTHYEeCKUX 3aHATHI

VYueOnast maboparopust

yueOHas ayIUTOpus AJIs NPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs IIpo-
BE/ICHUS 3aHSATHI JJAOOPATOPHOTO THIIA, TIOMEIIEHHE JUISI KyPCOBOTO MPOSKTUPOBAHHUS (BBIIOIIHEHHS KYp-
COBBIX PabOT), HOMEIEHHUE Ul IPOBEIEHHSI IPYNIIOBBIX U MHIUBUAYAIbHBIX KOHCYIbTAIIUN

634034, Tomckast obnactb, . Tomck, Bepumnuna ynuna, a. 74, 110 ayz.

Onucanue uMerouierocs 000pya0BaHuUsA:

- JJabopartopusbie cTeHb! (6 mT.);

- 3mepurenbHble TpUOOPSI;

- Jlocka MarHuTHO-MapKepHasi;

- Onruueckas ckambst OCK-4;

- [lomemnienue ns xpaHeHust yueOHOro 000py10BaHMUS;

- Kommuiekt cnienmanu3upoBanHoi yueOHoOH MeOenu;

- Pabouee mecto npenoaBares.

[TporpamMHoe obecnieueHue He TpeOyeTcsl.

13.1.2. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecnedyeHue sl JIadopaTOpHbIX padoT
VYuebnast 1aboparopust
yueOHas ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JIEHUS 3aHATUI MPAKTUIESCKOTO THIIA, yueOHAast ayTUTOPUS ISl IPOBEACHUS 3aHATUN 1a00paTOPHOTO THIIA,
MOMELIEHHE JIsl POBEIEHUS TEKYLIET0 KOHTPOJIS U POMEKYTOUHOM aTTeCTaluu
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634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 74, 108 aym.
Ornucanue UMeIIerocs 000pyIOBaHUS:

- Jlocka MarHUTHO-MapKepHasi;

- Komnstorep (2 mt.);

- [IpunTtep HP Laser jet M1132;

- YcraHoBka BakyyMHOTo HamnbiieHust Y BH-2M;

- Teueuckarens I1TU-7;

- Bakyymnsiii yauBepcanbHbiid moct BYII-4 (2 mr.);
- YcranoBka BakyyMHOro HanbuieHus YPM 387;

- Ocmwmorpad C8-13;

- Ocmmnorpad C1-65A;

- Uctounuk nutanusa b5-46;

- [Tpubop xomOuHMpoBaHHBIN 1M ppoBoii 1114313;

- Bakyymmerp BCbh-1;

- Muxpockomns: MBC-10, MUM-7;

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— Microsoft Windows

13.1.3. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jiist caMocTOsTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi meOelb;

- komneroTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHre JUCHUIIHHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILIECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/mepena-
4yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (pOopMax, MOOMIIbHOM cUCTEMBI NTPENoJaBaHusl sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCS
oOyJaromyecs: ¢ HapylmIeHHeM Cyxa, 000pyJI0oBaHa KOMIBIOTEPHOW TEXHUKOW, ayTMOTEXHUKOH, BHUJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEIUMNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO HUCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
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HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIU BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNAapaTa HCIOJb-
3YIOTCS aJIbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JTUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

TpaekTopHbIN TPOOET SIEKTPOHA I3TO

paccTOsIHUE MEXAY ABYMS COYNapEHUSIMH.

JUITMHA JJOMaHHOMN B pe3yJbTaTe CTOJIKHOBEHH C aTOMaMH TPaeKTOPHH.

IIPOEKIINS TPAEKTOPUH Ha MPSIMYIO, IEPIEHIUKYIISPHYIO TOBEPXHOCTH.

MPOEKINS TPACKTOPUH Ha MPSIMYI0, apaJlIeIbHYI0 TTIOBEPXHOCTH.

[TpoeKIMoHHBII MPOOET MEKTPOHA ITO ...

paccTOsTHUE MEXAY ABYMS COyIapEHHUSIMH.

JUIMHA JIOMaHHOMU B PE3YJbTaTe CTOJIKHOBEHUM C aTOMaMH TPAcKTOPHH.

MPOEKINS TPACKTOPHH Ha MPSIMYI0, MapajlIeIbHYI0 TTIOBEPXHOCTH.

MIPOEKIINS TPACKTOPUH Ha MPSIMYIO, EPIEHIUKYISAPHYIO TOBEPXHOCTH.

[Toniepeunslii mpoOer IeKTpoHa 3TO......

JUIMHA JIOMaHHOMU B PE3YJIbTaTe CTOJIKHOBEHUM C aTOMaMH TPAcKTOPHH.

MPOEKINS TPACKTOPUH Ha MPSIMYIO, EPIEHIUKYIIPHYIO TOBEPXHOCTH.

IIPOEKINS TPAEKTOPUH Ha MPSIMYIO, ApAJIIEIbHYI0 TIOBEPXHOCTH.

pacCTOsTHUE MEXAY ABYMS COyIapEHHUSIMH.

Bropuunas 3nekTpoHHas SMUCCHSA ITO. ......

OTpaXeHHE YaCTH JIEKTPOHOB OT IMOBEPXHOCTH TBEPAOIO TENa U BO3OYKIACHHE 3MUCCUU AJIEKTPO-
HOB M3 €70 TOBEPXHOCTHOI'O CJIOSL.

SMUCCHS 3JIEKTPOHOB € MTOBEPXHOCTH TBEPJIOTO TEa MPHU OOIyUYEHUH €€ MOTOKaMU (POTOHOB.

AMUCCHS AIEKTPOHOB C HATPETON OBEPXHOCTH TBEPJOTO TEIA.

SMUCCHS SJIEKTPOHOB C MIOBEPXHOCTH TBEPOIO TeJla MPHU HATTMYUU CUIBHOTO BHEUTHETO JIEKTPOU -
4ECKOro MOJI.

Kakomy 3akoHy nomuuHseTcs

YIJIOBOE pacHpeesIeHNe BTOPUUHBIX 3JIEKTPOHOB? He MoaunHsIeTCs] HUKAKOMY 3aKOHY.

3aKOHY TaHI€HCa.

3aKoHy cUHYcCA.

3aKOHY KOCUHYCA.

Yo Takoe KaToI0JOMUHECLEHIUA?

SIBieHHe cBEUEHHs TBEPJIOTO TeJa MOJI AeHCTBUEM AIIEKTPOHHOI O0MOapIMpOBKH.

SIBrieHHe cBeUeHUs TBEPJIOTO Teja MoJI IeHCTBUEM MOTOKA (POTOHOB.

SIBieHue cBEeUYEHNs TBEPJIOTO Tea MOJ1 AEUCTBUEM AIEKTPUUECKOTO MOJISL.

SIBneHne cBEUYEHNUs TBEPJIOTO TENA MO AEUCTBUEM MAarHUTHOTO IOJIS.

TopMO3HOE PEHTTEHOBCKOE U3IYYEHUE ITO .......

N3myuenue, cBsI3aHHOE C B3aUMOJICHCTBUEM YCKOPEHHBIX 3JIEKTPOHOB C MOJIEKYJIAMU Ta3a

Wznyuenue, cBsi3aHHOE € B3aUMO/ICHCTBUEM MEIJICHHBIX JIEKTPOHOB € JIEKTPOHAMHU KpUCTAILIA.

W3myuenue, cBsI3aHHOE C B3aUMOJICHCTBUEM MENJIEHHBIX JIEKTPOHOB C MOJIEKYJIaMH ra3a

Wznyuenue, CBSI3aHHOE C B3aUMOJICHCTBHEM YCKOPEHHBIX AJIEKTPOHOB CO CBOOOJHBIMH U CBSI3aH-
HBIMH JIEKTPOHAMM KpHCTaIa

XapakTeprucTUYeCKOe PEHTT€HOBCKOE U3JIyUYEHHUE ITO ...

N3myuenue, cBsI3aHHOE C B3aUMOJICHCTBUEM YCKOPEHHBIX 3JIEKTPOHOB C MOJIEKYJIAMU Ta3a

Wznyuenue, cBsi3aHHOE € B3aUMO/IEHCTBUEM MEIJICHHBIX 3JIEKTPOHOB € AJIEKTPOHAMHU KpUCTAILIA.

W3nydeHue, cBA3aHHOE C B3aMMOJIEHCTBHEM YCKOPEHHBIX 3JIEKTPOHOB CO CBOOOJHBIMH U CBSI3aH-
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HBIMU 3JIEKTPOHAMU KpHUCTajlia

Wznyuenue, cBsi3aHHOE € B3aUMOJIEHCTBHUEM YCKOPEHHBIX 3JIEKTPOHOB B ITyOWHE aTOMOB, C MpH-
HAJUISKAIMMH UM 3JIEKTPOHAMH;

VYKaxuTe BEIWYMHY aHOJHOTO HANpsDHKEHHs, MPU KOTOPOM HAOMIOAAETCs XapaKTepUCTUYECKOe
PEHTI€HOBCKOE M3IIy4eHUE

PaBHO HampsKEHUIO HA YCKOPSIOLIEM IEKTPOJE.

MeHbl11e KPpUTUYECKOTO HANPSKEHUS

PaBHO KpUTHUYECKOMY HAINPSKEHUIO

BonbIie KpuTHUECKOTO HAMIPSKEHUS

Kak m3MeHsIeTCs MHTEHCHUBHOCTh XapaKTEPUCTHUYECKOIO0 H3IIYy4EHUS C YBEIMYEHHEM AHOJHOTO
HanpsKeHus ?

Onpenensercs TONbKO 3HAYEHUEM aHOIHOTO TOKA.

Ocraercst HeU3MEHHOM

VYMmeHbIaercs

YBenuunBaeTcs

Urto Takoe moauMepu3sanus?

[TonHoe pa3pyliieHne NoIMMEPHBIX Lenei

Peaknust mpo0JIBHOTO CIIMBAHUS MOJIEKYJI MOHOMEPA

Pa3pymienne monmmepHsIX 1emneit Ha 6osee KOpOTKHe

Peaknust monepeyHoro CIIMBaHus MOJIEKYJI MOHOMEpa

Yro takoe nectpykuus? [lonHoe pa3pylieHre NOIUMEPHBIX LeTIen

Peaknust monepeyHoro CIIMBaHus MOJIEKYJI MOHOMEpa

Peakiust mpo/10JIbHOTO CIIMBAHUSL MOJIEKYI MOHOMEPA

Pazpymenue nomumMepHsbIX 1ienei Ha 0oJee KOPOTKUE

Kaxo#i Tun razoBoro paspsijia UCIIOJIb3YeTCsl B MJIA3MEHHBIX YCKOPUTEISAX TUIa3Mbl? AHOMaJIbHBIN
TICIONIUN

HopmanbHblid Tierommii

TemHOBOM

Hyrosoii

Kaxoii Tvim ra30BOr0 paspsaa UCHOJIb3yEeTCsl B MarHETpoHax? AHOMaIbHBIN TICIOLINNA

TemHoBOM

HyroBoi

Hopmanensiii Tnerommii

Ha3oBute MUHMMAaNbHOE 3HAYEHHE IIJIOTHOCTA MOITHOCTH JIJIs1 SJIEKTPOHHO-JIy4€BOI0 HarpeBa.

10 Br/cm2

107 Bt/cm2

108 Bt/cm2

102 Bt/cm2

Vkaxure YCJIOBHUC 3aKUTaHUA CAMOCTOATCIIBHOTO pa3spsia.

HMoOHHO-XMMHYECKOE TPABIEHUE 3TO......

yIaJIeHUE MaTepralia B pe3ylbTaTe XUMUYECKON PeaKIMi MEXy MOHAMU U PaJUKaIaMH I1a3MO-
o0pa3ymolero ra3a u aToMaM Marepuana

pa3pylIeHHEe MOBEPXHOCTHBIX CI0eB 60MOapIUpOBKOM HOHAMH METAJIOB

pa3pylIeHre MOBEPXHOCTHBIX CII0EB OOMOApIMPOBKOM NOHAMH UHEPTHBIX T'a30B

yJIaJI€HUE TOBEPXHOCTHBIX CJIOEB BCIEACTBUE PACIBUICHUS UX MOHAMU XHUMHYECKU aKTUBHBIX Ia-
30B

HNonHoe TpaBieHue 31o.......
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paspylIeHHe TOBEPXHOCTHBIX CII0EB OOMOAPANPOBKON MOHAMH METAJIJIOB

yIaJeHHe MaTepualia B pe3yJabTaTe XUMHUECKON PEaKIMKU MEX1y HOHAMH U PaJuKaJIaMy IU1a3Mo-
00pasyroliero raza 1 aToMaMu Marepuana

yIaJeHHe TIOBEPXHOCTHBIX CJIOEB BCIEICTBUE PACHBIICHHUS MX MOHAMU XUMHUUYECKHU aKTHBHBIX ra-
30B

paspylIeHHE NOBEPXHOCTHBIX CJI0EB OOMOAPANPOBKON HOHAMH HHEPTHBIX I'a30B

Kakas sneKkTpoHHas MylliKa CYUTAaeTCsl BHICOKOIIEPBEAHCHOM?

3HaueHue nepeanca menbie 10-9 A/B3/2

3HaueHue nepseanca oonsie 10-8 A/B3/2

3HaueHHue nepBeanca Menbie 10-6 A/B3/2

3HaueHue nepseanca oonpie 10-6 A/B3/2

HNoHnHoe nerupoBaHue 3710....

KonTponupyemoe 061yueHre MOBEPXHOCTH MaTepraia HeUTPaJIbHBIMU aTOMaMU ¥ MOJICKYJIaMU

o0JTyueHre MOBEPXHOCTH MaTepraia NOTOKAMH I1a3Mbl

KOHTPOJIUPYEMOE BHEJPEHHE B MaTepHall 3aMEJICHHBIX B AJIEKTPOCTATUYECKOM I0JI€ HOHU3HPO-
BaHHBIX aTOMOB M MOJIEKY/I.

KOHTPOJIUPYEMOE BHEAPEHHE B MaTepuall YCKOPEHHBIX B 3JEKTPOCTATHYECKOM I0JIE MOHHM3HPO-
BaHHBIX aTOMOB ¥ MOJIEKYI.

14.1.2. Jx3amMeHallMOHHbIE BONPOCHI
. KopnyckynsipHo-onTuueckue CUCTEMBI 17151 TOJIyYE€HHSI JIEKTPOHHOTO ITyYKa.
. KopniyCkynsipHO-ONITHYECKHE CUCTEMBI JISl TTOJTYYEHUS] HOHHOTO ITy4Ka.
. DIIEKTPONUTAHUE U BAKYYMHbBIE CUCTEMbI KOPITYCKYJISIPHO-JTYYE€BBIX YCTAHOBOK.
. ICTOYHUKY 3JIEKTPOHOB C TEPMOKATOIOM.
. Knmaccudukarus mia3MeHHbIX HCTOYHUKOB 3JIEKTPOHOB.
. [TapameTpsl TU1a3MEHHBIX HCTOYHUKOB 3JIEKTPOHOB.
. Tneromuii oTpaskaTeabHbIM pa3psl ¢ MOJIBIM KaTOAOM.
. ICTOYHHKY 3JIEKTPOHOB Ha OCHOBE OTPAXKATEIBHOTO pa3psiia.
. BBICOKOBOJIBTHBIN TIICOLLUNA pa3psia.
10. UcTOYHUKM 3JIEKTPOHOB HA OCHOBE BBICOKOBOJIETHOTO TJICKOLIETO paspsiia.
11. Pa3mepHast 00paboTKa ¢ TOMOIIIBIO 3JEKTPOHHOTO JIy4a.
12. CBapka ¢ MOMOIIBIO JIEKTPOHHOTO JIy4a.
13. HanpuieHue MaeHOK ¢ TOMOUIBIO 3JEKTPOHHOTIO JIyya.
14. cTtouHnKr MOHOB HA OCHOBE Ta30BOTO pa3psija.
15. UcToOuHMKH MOHOB METAJIJIOB.
16. O6opynoBanue /171 HOHHOTO JIETHPOBAHUS.
17. BakyyMHO-1yrOBbI€ UICTOYHHUKH I1J1a3MbI
18. TexHOMOTMYECKOE MPUMEHEHHUE TJIA3MEHHBIX YCKOPUTEIICH.
19. UoHHas uMILIaHTALIUS.
20. DneKTpOHHO-JIy4€eBas CBapKa

O 01N DN B W~

14.1.3. Tembl OIPOCOB HA 3aHATHUAX
B3anmMozeiicTBrE JIEKTPOHOB C TBEPIBIM TEJIOM
B3anmozelicTBHe HOHOB C TBEPIBIM TEJIOM
AHaIn3 NOBEPXHOCTHU TBEP/BIX TEJ MYUKAMH 3apsKEHHBIX YaCTHUI]
Hanslnenne MeTaIn4ecKux IIEHOK
Hanbuienne n1UaaeKTpu4ecKux IIEHOK
M oHHO-TIIa3MEHHBIE METO/Ibl HAHECEHUS TOHKUX IUICHOK
Pagnanmonnsie nedeKThl B BEIECTBE, BBI3BAHHBIE HOHHOW O0MOapIMpOBKOi

14.1.4. Tembl 1a00paTOpHBIX padoT
1. UccnenoBanue mporiecca HAHECEHUS TUICHOK MarHETPOHHBIM CTIOCOO0M
2. UccnenoBaHue mnpoiecca HOHHOH 00paboTKH MaTepHaioB.
3. UccnenoBanue mpouecca 3JIeKTPOIyrOBOr0 HAMBIIIEHUS TOKPHITUH B BAKyyMe.
4. UccnenoBaHue NMpolecca HOHHO-IUIa3MEHHOTO PacbIIIEHHSI MAaTEPHUAJIOB
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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