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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. mpuobpeTreHne MPaKTHYECKUX HABBIKOB IO HCCIEIOBAHUIO CBOMCTB U OINpEACICHUIO
JIEKTPUUYECKUX TAPAMETPOB HJIEMEHTOB U MPHOOPOB MUKPOIIEKTPOHUKHU.

1.2. 3agauy AUCHUILIUHBI

1. IpOBECTH CEPUI0 HAYYHO-HCCIEIOBATEILCKUX PabOT B 00JaCTH 3JIEMEHTOB M NMPUOOPOB
MHKPOJJIEKTPOHUKHA PA3IUIHOTO (YHKIMOHAIHHOTO HA3HAYEHHUS C IEJIBI0 ONpPEICIICHHS UX
ANEKTPUUYECKUX XaPAKTEPUCTUK U MapaMETpPOB.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnnast (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM#u 00pa30BaTEIbHBIX OTHOIICHHIH.

Monynb quctuminH: Moayib TEXHOJIOTHYECKOTO MPeIPUHUMATEIHCTBA.

HNunexc nuctumaunel: b1.B.03./1B.03.02.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

UCCJIEIOBaHUS 110
CUHTE3Yy U aHAJIU3Y
MaTepuasoB U
KOMIIOHEHTOB HaHO- 1
MHKPOCUCTEMHOMN
TEXHUKHU

NHaukaTopsl TOCTHXKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Kommerenmusa
KOMIIETEHIIUN JUCILIUILIMHE
YHuBepcajibHbIe KOMIIETEHIIUN
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIIUH

[IKP-2. I'oToB I[IKP-2.1. 3naeT MeTOaEI 3HaeT OCHOBHBIE TEXHOJIOTHU U3TOTOBJIEHUS
MPOBOJUTH CHMHTE3a HAHOMATEpPHAJIOB M |3JIEMEHTOB ¥ MPUOOPOB MUKPO- U
AKCIIEPUMEHTAIbHBIE KOMITOHEHTOB HaHODJIEKTPOHUKHU

[TKP-2.2. Ymeer BbIOpaTh U
NPUMEHHUTh METOJ aHAJIN3a
MaTepHaoB U KOMIIOHEHTOB
MHUKpPO- 1 HAHOCUCTEMHON
TEeXHUKU

YMeer BbIOUpaTh METOJIUKY MTPOBEACHUS
UCCIIeIOBaHUM AJIEMEHTOB U TPUOOPOB
MUKPO3JIEKTPOHUKH U MUKPOCUCTEMHOM
TE€XHUKU

ITIKP-2.3. Bnageet
OCHOBHBIMH MECTOIUKaAMHU
IIOCTAHOBKH U HpOBCI[CHI/IH
3KCHepI/IMeHTaJIBHBIX
HCCIICIOBaHMI

Brnaneetr 0CHOBHBIMU METOIMKAMH
MMOCTAaHOBKHU U MPOBEICHUS
AKCIEPUMEHTAIBHBIX UCCIEA0BAHUN B
00J1aCTH MUKPORJIEKTPOHHUKH H
MHKPOCUCTEMHON TEXHUKHU
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[TIKP-3. 'oToB [TKP-3.1. 3Haer cTanmaptel  |3HAET OCHOBHBIC CTAHIAPTHI IO OPOPMIICHHIO
aHAM3UPOBATh U 110 0pOPMIICHHIO U U TIPE/ICTABICHUIO SKCIIEPUMEHTATBHBIX
CHCTEMaTH3HPOBATh NPEeCTaBICHUIO pe3yJIbTaTOB B BUJIE HAYYHBIX OTUYETOB
pe3yIIbTATHI AKCIIEPUMEHTAIBHBIX
UCCJIEI0BAHNM, pe3yabpTaToB
HPCACTABIIATE [TIKP-3.2. Ymeer mpoBoAuTh | YMeeT NpoBOAUTH 00pabOTKy U aHATIH3
MaTCpHalibl B BUAC aHaJIN3 U CUCTEMATH3AIINIO SKCIIEPUMEHTANBHBIX TAHHBIX, ITPEJICTABIISTh
Hay4HBIX OTYETOB, pEe3yIbTAaTOB UCCIEIOBAHUNA  |MaTEpHUAJIbl B BUJE HAYYHBIX OTYETOB
Hy6HHKaHHﬁ: [TKP-3.3. Biageer HaBbikaMu |Biaseer HaBbIkaMu paboThI B IPOrpaMMax o
TIpe3CHTALINH paboTeI B pOrpaMMax 1o 0(OPMIIEHHIO U TIPEJCTABIEHUIO HAYYHO-
o(opMIIeHHIO HAYyYHO- TEXHUYECKOH TOKYMEHTAllUU B BHJI€ OTYETOB,
TEXHUYECKOH TOKYMEHTAlUU |ITyOIuKaluid, pe3eHTauui

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO pa0doTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUJAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymmna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Beero |CemecTpbl
4acoB |6 cemecTp

Bunbl yueOHOI e TenbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 56 56
IIpaxTHueckue 3aHATUSA 56 56
CamocTrosiTeibHast padoTa 00y4aomuxcs, B T.4. KOHTAKTHasi 88 88
BHeayJuTOpPHAas paboTa 00y4arolmmnXxcs ¢ npenojgaBarejieM, BCero
[ToaroroBka K 3a4eTy ¢ OLIEHKOH 24 24
IToaroroBka K TECTUPOBAHUIO 26 26
[ToaroToBka K 3amuTe OTYETA MO MPAKTHUYECKOMY 3aHSTHIO 38 38
Oo0mast Tpy10eMKOCTh (B Yacax) 144 144
Oo0mas TpyroemMkocTsh (B 3.e.) 4 4

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJTbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
tabmuie 5.1.
Ta6nmma 5.1 — Paszyennl (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

HasBanus paznenos (Tem) [Ipaxk. Cam. |Bcero gacos (6e3 dopmupyemsble
JUCHUTUTUHBI 3aH., 4 | pal.,u 9K3aMEHa) KOMIIETEHIIUHU
6 cemecTp
1 Beenenue 4 10 14 [IKP-3
2 ToHKHE NJICHKH B 52 78 130 TIKP-2, IIKP-3
MUKPO3JIEKTPOHHUKE
Uroro 3a cemectp |56 88 144
Hroro |56 88 144

5.2. Conep:xanue pa3uesioB (TeM) AMCHUININHBI

Copepxanue pa3enoB (TeM) AUCUUTUINHGI (B T.Y. M0 JIEKIHIM) IPUBEICHO B Tabmuiie 5.2.
Tabnuma 5.2 — Coneprxanue pas3ienaoB (TEM) TUCHUILIAHEI (B T.4. TIO JCKIUSIM)
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Ha3zBanus pasgenon
(TeM) DUCHIUTUIMHBI

Copepxanue pa3iesoB (TeM) AUCUUILINHBI (B
T.4. IO JIEKIUSIM)

TpynoemkocTs
(JIeKITMOHHBIE
3aHSTHA), U

dopmMupyembie
KOMIIETCHIINH

6 cemecTp

1 Beeneunue

Henu u 3amaun kypca. Texanka 6e30macHOCTH
pu paboTe C IIEKTPOU3IMEPUTEILHBIM
o0opyaoBaHueM. MeTOANKY MPOBEACHHUS
U3MEPEHHI U UCCIIENOBAHUM.

[IKP-3

Hroro

2 ToHKHE IIEHKU B
MHUKPOIJICKTPOHHUKE

HccnenoBanue TOHKUX MIIEHOK HAHECEHHBIX
Pa3IUYHBIMU METOAAMHM U IIPU Pa3IHUHBIX
pexumax. OnpesiesnieHre TOIIUHBI IIEHOK.
Omnpenenenne NOBEPXHOCTHOTO U yAETBLHOTO
COTIPOTUBIICHUS] METAJUTMUECKUX TJICHOK.
Onpenenenre TeMIepaTypHOro
Kod(urmenTa ConpoTUBIECHUS TOHKUX
MeTaJNTNYeCKUX IUICHOK. BrusiHue oTxura B
Pa3IUYHBIX Cpellax Ha MapaMeTphbl TOHKUX
MeTaJNIn4ecKuX rieHok. Onpenenenue
aJire31y TOHKUX METAINTNYECKUX TUICHOK,
HaHECEHHBIX Pa3TUYHBIMU METOJAMH.
OnpeneneHne AUIIEKTPUIECKON
MIPOHUIIAEMOCTH, TAHT€HCAa YTJIa
JTUDJIEKTPUYECKUX TTOTEPh TOHKUX
TUDJIEKTPUYECKHX TUICHOK. BiusiHue oTxura B
Pa3IMYHBIX Cpellax Ha mapaMeTphl
TURJIEKTPUUECKHX TUIeHOK. VMcenenoBanue
YaCTOTHBIX CBOMCTB JUAJIEKTPHUUECKHUX
wieHok. OnpeneneHre MexaHnu3ma
3NEKTPONPOBOIHOCTH U SHEPTUH aKTHBAIUH
TOHKHUX JUDJIEKTPUUECKHUX TUICHOK.

[TIKP-2, TIIKP-3

Hroro

Hroro 3a cemectp

HUtoro

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6ymma 5.3 — HauMeHoBaHME MPaKTHYECKUX 3aHATHH (CEMHUHAPOB)

Ha3Banus pasznenos
(TeM) TUCITUTUTHHBI

HanmMeHoBaHue TpakTUUECKUX 3aHATHI
(cemuHapoB)

TpynoemkocTb,
q

DopMupyemble
KOMIIETEHLIUU

6 cemecTp

1 BBeneunue

Pa3paboTka, pacyet u mocTpoeHue
HU3MEPUTECIIbHBIX CXEM

[IKP-3

Hroro
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2 ToHKHE IIJIEHKH B
MUKPOIJIEKTPOHUKE

HCCJ’IGI[OB&HI/IC IMOBCPXHOCTHOTO COITPOTUBIICHUS
TOHKHX MCTAIIMYCCKHUX IIJICHOK, HAHECEHHBIX
TCPMHUYCCKHUM UCIIAPCHUCM B BaAKyyM€

[TKP-2, ITKP-3

I/ICCHCI[OBaHI/IC TOBEPXHOCTHOI'O COIIPOTUBJICHUA
TOHKHX MECTAINIMYCCKHUX IIJICHOK, HAHECEHHBIX
METOAOM MAarH€TpOHHOI'O paCclbUICHUA

[KP-2, ITKP-3

Onpez[eneHI/Ie TOJIIMHBI TOHKHX METAJNIMYCCKHUX
IIJICHOK. OHpCHCJ’ICHHC YACIBHOI'O 00BEMHOTO
COIIPOTUBJICHHUA.

TIKP-2, TIKP-3

Omnpeznenenue TeMnepaTypHoro Ko3ppuirenrta
COIIPOTHUBJICHUS TOHKUX METAUNIMYECKHUX TJICHOK,
HAHECEHHBIX PAa3IMYHBIMU METOJIaMHU

[IKP-2, ITKP-3

UccnenoBanue BIUSHUSA OTXKUTA B Pa3IMYHBIX
cpelax He BeJINYUHY TOBEPXHOCTHOTO
conpotuBieans 1 TKC MeTanmuyeckux MmieHoK,
MOJTyYEHHBIX Pa3HbIMU METOAAMU

[IKP-2, ITIKP-3

HccnenoBanue BIHMSHUS TUTACTUICCKON
neopMaluy Ha COMPOTHUBIICHHE TOHKMX TUICHOK.
Tenzope3ucTuBHBIN YHPEKT.

ITKP-2, ITKP-3

Hccnenopanue BIUAHUSA IPOAOIBHOIO U
IIOIIEPEYHOI0 CPe3a Ha BEIINYUHY
IIOBEPXHOCTHOTO conporuBieHus. I1naBuas u
CTyIIeH4YaTas IIOJr0Ka CONPOTHUBIICHUN.
HccnenoBanne KOHCTPYKIUM OATOHAEMBIX
TOHKOIIJICHOYHBIX PE3UCTOPOB.

[IKP-2, ITKP-3

HCCJ’IGI[OBaHI/IC aAre3nun TOHKUX MCTATJIMYCCKUX
MJICHOK, HAHCCCHHBIX PA3JIMYHBIMU MCTOAAaMHU.

[TKP-2, ITKP-3

UccnenoBanne TOHKUX METAIUIMYECKUX IIJIEHOK HA
ra3oyyBCTBUTENBHOCTH. PazpaboTka u co3panue
ra3o4yBCTBUTENBbHBIX JAaTUUKOB Ha OCHOBE
OJTHOCJIOMHBIX M MHOTOCJIOHHBIX TOHKHX
METaJUIMYECKUX TUICHOK.

[IKP-2, ITKP-3

Omnpenenenue yaeapHONH MOLTHOCTH PaCCESIHUS
TOHKHMX METAJUINYECKUX IIEHOK, HAHECEHHBIX
pa3IMYHBIMU METOJAMHU

[TIKP-2, ITKP-3

Onpenenenue AUAICKTPUIECKON MPOHUIIAEMOCTH
Y TAHTEHCA yTila TOTeph TOHKUX
JIUDJICKTPUYECKUX TUICHOK. MccnemoBanue mpooos
B TOHKHX JIUDJICKTPHUUCCKUX TICHKAX

[IKP-2, ITKP-3

HccnenoBanne BIUSHUS OT)KUTa TOHKHX
AUDJICKTPUYCCKUX ITJICHOK B PA3JIMYHBIX Cpeaax
Ha UX OUIJICKTPHUYCCKYIO ITPOHUIACMOCTDb U
TAHI'CHC yTJIa OJUISJICKTPUYCCKUX IMOTCPb.
HCCJ’IC,Z[OBB.HI/IC YaCTOTHBIX CBOMCTB
AUIJICKTPUICCKUX IIJICHOK.

TIKP-2, TIKP-3

OHpCI[CJIeHI/IC MCXaHHU3Ma 3JICKTPOIIPOBOAHOCTU U
OHEPIur aKTUBAIMU TOHKHX JUIJICKTPUYCCKUX
IIJICHOK.

[KP-2, ITKP-3

Hroro

52

Hroro 3a cemectp

56

Htoro

56

5.4. JlaGopaTopHbIe 3aHATHSA
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He npenycMoTpeHo y4eOHbIM M1aHOM

5.5. KypcoBoii npoekT / KypcoBasi padoTa

He npenycMoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTesqIbHaAs1 padoTa

Buner camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEeMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.
Tabmmia 5.6 — Bunbl caMmocTosATeIbHOM pabOThl, TPYJ0EMKOCTh U (DOPMHUPYEMbIE KOMITETEHIIUN
Bunsr
HasBanus pasznenos . Tpynoemkocts, | PopMupyeEMBbIE
S —— CaMOCTOSITEIIbHON u KOMITCTCHITHH DopMBI KOHTPOJIS
paboTHI
6 cemecTp
1 BBenenue [ToaroroBka k 3a4eTty ¢ 4 TIKP-3 3a4éT ¢ OLEHKOH
OLICHKOM
IloaroroBka x 6 TIKP-3 TectupoBanue
TECTUPOBAHUIO
Hroro 10
2 Tonkue ruieHku B |[Toaroroska k 3auety ¢ 20 [IKP-2, IIKP-3 | 3auér c oueHKon
MUKPOAJIEKTPOHUKE  |OLICHKOM
IloaroroBka x 20 TIKP-2, IIKP-3 TectupoBanue
TECTUPOBAHUIO
ITonroroBska K 3amure 38 IIKP-2, IIKP-3 | 3ammuTa oT4yera 1mo
oTyeTa 1o MPAKTHUYECKOMY
MPAKTHUYECKOMY 3aHATHUIO
3aHATHUIO
Hroro 78
Uroro 3a cemectp 88
Hroro 88

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTABICHO B TadHUIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHN AUCLIUILINHBI, U BUOB

3aHATHH
Bunpl yaeOHoit
dopmupyembie
JIeSITEIbHOCTH ®DopMBI KOHTPOJIA
KOMITETEHIIUN
[Tpak. 3an. | Cawm. pa6.
ITKP-2 + + 3a4éT ¢ OIICHKOM, 3allMTa OTYETA 1O
MPAKTUYECKOMY 3aHATHIO, TecTupoBaHue
[IKP-3 + + 3a4éT ¢ OIEeHKOM, 3aluTa OTYEeTa 110
MPaKTUYECKOMY 3aHSATHIO, TecTHpOBaHME

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOIIS IPEICTaBICHbI B Ta0bmuiie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH
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. . |MakcuManbHBINA 0T
MaxkcuManbHbIN MakcumManbHbIH
3a mepuoa mexnay | Bcerosa
DOopMBI KOHTPOJIS 6amt Ha 1-y10 KT ¢ 0asut 3a mepuos
2KT u Ha KoHell CEMECTP
Hayana cemectpa | mexnay 1KT u 2KT
cemecTpa
6 cemecTp
3auéT ¢ OLIEHKOMU 10 15 15 40
3ammra oT4eTa 1mno 10 10 10 30
MIPAKTHYECKOMY 3aHITHIO
TectupoBanue 10 10 10 30
Hroro makcumym 3a 30 35 35 100
NepHo
Hapacratomum urorom 30 65 100 100

6.2. IlepecueTt 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabauia 6.2 — Ilepecuer 6a/JI0B B OILICHKH 32 TEKYIIUH KOHTPOJIb
bamibl Ha naTy TEKy1ero KOHTpoIs Oruenka

>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymmMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcUManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMblI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAJIUIIMOHHYIO U MEXKTYHAPOAHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIIECIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (OTIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. CmupnoBa, Knapa MiBanoBHa. ToHKHE MJICHKHM B MUKPOSJIEKTPOHUKE : YueOHOe mocodue s
cTtyaeHToB cnennanbHocTH 210104 "MukpoaiekTpoHUKa U TBEpAOTENbHAs AJIeKTpoHUKa". - Tomck :
TYCVYP, 2007. - 109 ¢ (mamuune B 6udbmuoreke TYCVYP - 50 3k3.).

2. Jlanununa, Tamapa MBanoBHa. MoHHO-n1a3MeHHbIe TexHOMOTUU B mipousBojicTBe CBUC :
VYuebHoe nmocodue. - Tomck : UznarensctBo TYCVYP , 2000. - 140 ¢ (manuune B Oubiamoreke TYCVYP - 50
9K3.).

3. BBespenne B mpoIiecchl HHTETPAIBHBIX MUKPO- U HAHOTEXHOJOTUH [] : yueOHOe mocodue s
By30B: B 2 T. / pen. FO. H. Kopkumxko. - (Hanorexnonorun). T. 2 : Texnomornueckue acnekTsl. - M. :
BMHOM. JlaGopatopus 3Hanmii , 2011. - 252 ¢ (manmuue B 6ubmanorexke TYCVYP - 45 5k3.).

4. ToHKHE IUICHKH B MUKpPOd3JEeKTpoHHKe: YueOHoe mocobue / K. M. Cmupnona - 2007. 94 c.
[DnexTpoHHEIH pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/549.
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5. Anrtonenko, C. B. TexHosorust TOHKUX IJIEHOK : ydeOHoe mocooue / C. B. AHTOHEHKO. —
MockBa : HUAY MUDOU, 2008. — 104 c [DnekTpoHHBIH pecypc]: — Pexum moctyna:
https://e.lanbook.com/book/75918.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Bopo6seB, I'puropuit AbpamoBuu. [IpoGoii TOHKHX IMAIEKTPUUYECKHX IUICHOK : Hay4yHOE
uznanue. - M. : CoBerckoe paauo , 1977. - 69[4] ¢ (nanuuue B 6ubanoreke TYCVYP - 28 7k3.).

2. Bopo6ses, ['puropuii A6pamoBuy. ToHKHE MJICHKH B MUKPO3JIEKTPOHUKE | Y4yeOHOe mocodue. -
Tomck : U3natensctBo ToMckoro yausepcurera , 1991. - 124 ¢ (nanuuue B 6ubnuorexke TYCVYP - 114
9K3.).

3. BopoGreB, I'puropuii A6paMoBuY. DIEKTPOHHBIE MPOLIECCH B TOHKOIUIEHOYHBIX CTPYKTYpax
MeTaJUT-AU3JIeKTPUK-MeTasu : MoHorpadus. - Tomck : TYCVYP , 2007. - 179[1] ¢ (nanuuue B 6uOIHOTEKE
TYCVYP - 99 3k3.).

4. BakyyMHO-IIJIa3ME@HHBIE METOJBI MOJYy4YEHUs] HAHOCTPYKTYp: YuebHoe mocobue / T. U.
Hanunuuna - 2012. 89 <c¢. [DnexTpoHHBH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/3871.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. CmupnoBa, Knapa BanoBHa. ToHKHE MIEHKH B MUKPODJIEKTPOHUKE : YUeOHO-METOUIECKOE
nocobue Mo ayAuTOPHBIM MPAKTUUYECKUM 3aHATUAM U CAMOCTOSITENbHOW paboTe ISl CTYJIEHTOB
crneruanbHocT 210104 "MuUKpO3IEKTpOHUKA U TBEPAOTEIbHAS dJeKTpoHUKa" 1 HampasieHus 210100
"DnekTpoHNKa U MUKpodJIekTpoHuka" (0akanaspuar). - Tomck : TYCVYP , 2007. - 49 ¢ (nanuune B
oubmnoreke TYCYP - 50 5k3.).

2. lanununa, Tamapa MBanoBHa. TeXxHOJOTHS TOHKOMIEHOYHBIX MHKPOCXeM : YueOHO-
METOJIMYECKOe MOoco0re Mo ayIUTOPHBIM MPAKTHUUECKUM 3aHSATUSIM U CAMOCTOSITENbHOM paboTe ans
cTyaeHToB crenuanbHocTu 210104 "Mukpo3eKTpoHHKa U TBEpJOTENbHAsA 3JeKTpoHUKa". - ToMmck :
TYCVYP, 2007. - 73 ¢ (nanuuue B 6ubnuorexke TYCVYP - 48 3k3.).

3. T.W. Janununa, FO.B. CaxapoB. YueOHo-HuccnenoBaTenbckas pabora. TOHKHE MIEHKH B
MHUKPORJIEKTPOHUKE: YUeOHO - METOJUYECKOE TTOCOOHE MO MPAKTUYECKUM 3aHATUAM. - Tomck: Tomckuii
rOCYJIapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABJICHUS U PaIUO3IEKTPOHUKH, 2018. - 60 ¢ [DneKTpOHHBIH
pecypc]: — Pexxum goctyma: https://miel.tusur.ru/dwn/umo/id/22b51858188/f/TPM.pdf.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMHU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToANUECKHE MaTepUalbl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YHUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B popMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPHATHS HHPOPMALINH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s U ¢ HApyLIeHUsIMU OTIOPHO-BUTaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIUILUIMHBI PEKOMEHIyeTCs o0pamarhcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTOpeiM Y TYCVYPa oTkphIT mocTyt:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecneyeHne JMCIUIITHHbI

8.1. MaTepuajJibHO-TeXHHYECKOE U TPOrpaMMHOe olecriedeHne Uil MPAKTHYECKUX 3aHATHI
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JlabopaTopusi HaHOSJIEKTPOHUKU U MHKPOCHCTEMHON TEXHUKHU: yueOHas ayAuTOpHUs IS
MpOBEICHUS 3aHATHI JJabopaTopHoro tuna; 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynwuia, 1.
74, 115a ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

- Ocmmmorpad ACK 1021;

- 'eneparop 3-34;

- BoasT™meTp B7-21;

- BoasT™meTp B7-26;

- bnok nuranus b5-47 (2 mr.);

- bnok mutanusa b5-10;

- Muxpockon MbC — 9 (2 mir.);

- Uctounuk muranus HY 3003 (2 mt.);

- Uctounuk muranus UTS003ED (2 mir.);

- U3meputens MoutHocTr cBeToBOrO noroka TES-133;

- JlabopaTopHble cTeHABI: «DIEMEHTbl HAHOZJIEKTPOHUKH: ONTO3JIEKTPOHHBIE MPUOOPHI U
YCTPOUCTBa», «DIEMEHTHl HAHOAJIEKTPOHUKU: THUOIBI», «DIEMEHThl HAHOAIEKTPOHUKU: MOJEBBIC
TPaH3UCTOPBI»;

- Ucrounuk mraausg GPS 3030 DD;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

8.2. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CAaMOCTOSATEIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToN0KEHHBIC IO apecaM:

- 634050, Tomckas o6mactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PEHUs MPEIYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKEe WJIM claija Ha dKpaHe) MPH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
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npuema/mnepeaadyn yueOHoM nHGOpMaIMU B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYEHUS IS

JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAUMH U3YUeHUsl
JUCIUTINHBI

9.1. Conep:xaHue OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHON
KOMIIETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

MHKPOS3JICKTPOHUKEC

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f g;r;: ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
1 Beenenue [TKP-3 3auér c onenkort | [lepeuens BompocoB 1ist
3a4eTa ¢ OLIEHKON
TectupoBanue [IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHUM
2 ToHKMe MIIEHKH B [IKP-2, ITKP-3  |3auér c ouerkoit  |[lepedueHn BOmpocoB AJis

3a4yeTa C OLIEHKON

3amura oT4€eTa 10

[IpumMepHbIi IEpedeHb

IIPAKTUYECKOMY BOIIPOCOB JUIsl 3AILATHI
3aHATHIO IIPAKTUYECKHUX 3aHATUN
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJaHUMN

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIIMHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UTTU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHLHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYILECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B LIEJIOM B IICJIOM
89% ot HO cozepKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. Ot yero 3aBUCHUT CKOPOCTh OCAX/I€HUS TOHKUX IUIEHOK IIPU METOJE TEPMUUYECKOT0 BAKyyMHOI'O

HanbUIEHUA?

a) TeMIepaTypbl HCTIAPUTEIIS
0) naBJeHUsT OCTATOYHOM aTMochepbl
B) TEMIIEPATYypPhl MOJIOKKH
T') PaCCTOSIHUS OT MUCTIAPUTEIIS A0 TOMATIOKKH
2. OT 4ero 3aBHCUT CKOPOCTHh OCaXXJEHHS TOHKUX IUIEHOK NMPH METOJAE MarHeTPOHHOTO

pacrbuieHUs ?

a) ToKa paspsiia

0) naBJeHUsT OCTATOYHOM aTMochepbl
B) PAaCCTOSIHHS OT UCTOYHMKA 10 TOJIOKKH
I') TEMIEPATYPbI MOAJI0KKHI
3. Kakoii u3 METO/J0B OCaXJIE€HHUS TOHKHX IJEHOK HE BBI3BIBAET 3HAUUTEIHHOTO pa3orpeBa

IOJJIOKKH

a) METO/1 TEPMHUECKOI0 UCIIApPEHUs B BAaKyyMe
0) MeTO/1 AIIEKTPOHHO-ITy4EBOT0 UCTIAPEHHSI B BaKyyMe
B) METOJ] MarHETPOHHOTO PaCHbLICHUS
I') METOJ1 MOHHO-IIJIA3MEHHOT'O PacIblIICHUS
4. Kakoli U3 METO/I0B OCaX/I€HHUsI TOHKUX IJIEHOK HE BBI3BIBAECT pPaJUAllMOHHOIO BO3ACHCTBUS Ha

MO/IIIOXKKY

a) METO/1 TEPMHUECKOI0 UCIIApPEHUS B BAaKyyMe
0) MeTO/1 AIIEKTPOHHO-ITy4EBOT0 UCTIAPEHHSI B BaKyyMe
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B) METOJ] MarHETPOHHOTO PACHbUICHUS
') METOJI MOHHO-TJIA3MEHHOT'O PACIIbUICHUS

5. Kakoil u3 MeToJ0B OCaXXJIeHHUSI TOHKUX IJIEHOK oOecmeunBaeT 00Jiee BBICOKYIO YHCTOTY
HAHOCHMOTI'O MaTepuaia
a) METO/I TEPMHUECKOI0 UCIIApEHUs B BaKyyMe
0) METOJI PJIEKTPOHHO-JTY4EBOTO UCTIAPCHUS B BaKyyMe
B) METOJ] MarHETPOHHOTO PACTbUICHUS
') METOJI MOHHO-TIJIA3MEHHOT'O PACIIbUICHUS

6. OT 4ero 3aBUCHUT BEJIMYMHA IOBEPXHOCTHOT'O COMPOTUBIIECHUS JIEHOK
a) TOJIIMHBI TJICHOK
0) reOMETPUUECKHX Pa3MEPOB
B) XMMHUYECKOTO COCTaBa
T') OT TEMIIepaTyphl

7. Kakol u3 METOJI0OB OCaK/ICHUS TOHKHUX TJICHOK 00ecreuynBaeT 00Jiee BRICOKYIO are3uto
a) METO/1 TEPMHUECKOI0 UCIIApEHUs B BaKyyMe
0) METO/ PJIEKTPOHHO-JTYy4EBOTO UCTIAPCHUS B BaKyyMe
B) METOJ] MarHETPOHHOTO PACTbUICHUS
') METOJI MOHHO-TIJIA3MEHHOT'O PACIIbUICHUS

8. Kak u3MeHseTcsl TaHT'€HC yriia AU3JEKTPUYECKUX MOTEePh TOHKUX JAUAJIEKTPUUYECKHUX IJIEHOK C
POCTOM TeMIIepaTyphbl
a) YBEJIMUNBACTCS
0) yMeHbIaeTcs
B) MOKET YBEJIUUUTCS WIM YMEHBIIUTCS B 3aBUCUMOCTH OT MaTepuaia JU3JIeKTpUKa

9. Kak u3meHsieTcss eMKOCTh TOHKOIJIEHOYHOTO KOHJIEHCATOpa C POCTOM TEMIIEpaTyphbl
a) YBEJIMUNBACTCS
0) yMeHbIaeTcs
B) MOKET YBEJIUUUTCS WIM YMEHBIIUTCS B 3aBUCUMOCTH OT MaTepuaia JU3JIeKTpUKa

10. Kak usMeHsiercss AMAIEKTpUUYECKas MPOHUIIAEMOCTh TOHKMX IAUAJIEKTPUUYECKUX IJIEHOK C

pPOCTOM TeMIlepaTyphbl
a) YBEJIMUNBACTCS
0) yMeHbIaeTcs
B) MOKET YBEJITMUUTCS WM YMEHBIIUTCS B 3aBUCUMOCTH OT MaTepuaia JU3JIeKTpUKa

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

Matepuasl IUIeHOK TOHKoIIeHouHbIX UMC.

Onpenenenne YHEPrUM AKTUBALIMM TOHKUX JTUIIEKTPUYECKUX IJIEHOK.

Anres3ust TOHKUX IJIEHOK. METO/1bI OBBIIIEHUS AT €3HH.

ONEeKTPONPOBOAHOCTh TOHKHUX AUAIEKTPUUECKUX INIEHOK. MeXaHU3MBbI 31EKTPOIPOBOIHOCTH.
Meroas! onpeneneHus TOJNIUH TOHKUX TUICHOK.

Nk W=

9.1.3. IIpuMepHBbIii IepedeHb BOMPOCOB /JIsl 3aAlIUThHI NPAKTUYECKUX 3aHATHI

1. ComnpoTuBiieHHE TOHKMX METAJUIMYECKUX TIJIEHOK

2. MeTtobl onpeeNieHns yAeIbHOTO MOBEPXHOCTHOTO COMTPOTUBIICHUS

3. OcaxaeHre TOHKMX MeTANTMYECKHUX TUIEHOK METOJIOM TEPMUUECKOI0 UCIIApPEHHUS B BaKyyMe

4. OcaxaeHne TOHKUX METaUNTNYECKUX IJICHOK METO/I0M MarHeTpOHHOTO PacHblICHHS

5. BausHHe OTXHUra HE BEJIMYUMHY MOBEPXHOCTHOTO comnpoTuBiieHus U TKC ToHKHX
METAJTNYECKUX TJICHOK

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.
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B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepHanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHAJIE M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tabnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOZS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
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nocTymHas GpopMa npeoCTaBICHH OTBETOB HA 3aJJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI © MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaIUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHLCS B HECKOJIBKO 3TAIIOB.
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