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OCHOBBI TeXHOJIOTHUH YJICKTPOHHOH KOMIIOHEHTHOI 0a3b1

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (rpo¢uis) / crienpanu3anus: MUHKpPO31eKTPOHHKA U TBEPA0TeIbHAs 3J1eKTPOHHKA
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@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH
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Kypc: 3

Cemectp: 6

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 6 cemectp Bcero Ennaunner
1 Jlexknuu 34 34 JacoB
2 IIpaxTryeckue 3aHATUA 20 20 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 70 70 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 24 24 4acoB
6 CamocrosiTenpHas paboTa 38 38 4acoB
7 Bcero (6e3 ax3ameHa) 108 108 4acoB
8 ITonroroska u cgada pK3aMeHa 36 36 JacoB
9 OOGm1as Tpy10eMKOCTh 144 144 4acoB

4.0 4.0 3.E.

Ok3ameH: 6 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 91 ot «19 » 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 (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne .

PazpaboTuuk:

noteHt kag. ®D H. A. YUncroenosa

3aBenyronmii o0ecnieunBaromeii kad.
O5) I1. E. Tposin

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

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

O] I1. E. Tposin
OKCIIepTHI:

[Tpodeccop xadeapsr huzndeckon
anekTpoHuku (D) T. . Jlanunvna

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

1.1. lleau TUCUMIIAHBI
[lenpr0 OCBOCHHMS AUCIUIUIMHBI ABIIAETCS (POPMUPOBAHUE OA30BBIX 3HAHUN B 00JIACTH TEXHOJIOTUH
AIIEKTPOHHON KOMIIOHEHTHOM 0a3bl, MO3BOJISIONIETO BBIMYCKHUKY O0NaAaTh MPeaMETHO-CHEeIHaTIn3HpO-
BAHHBIMHU KOMIIETEHIIUSIMHU.

1.2. 3amaum AMCHUIIIMHBI

— JlanHas ydeOHas TUCIUIUTMHA UMEET rmepea co0oil 3amady moka3arh (PU3MUECKYIO CYIHOCTh
UCTIONB3YEMbIX B MUKPO- U HAHOAJIEKTPOHHUKE TEXHOJIOTHYECKUX MPOIECCOB M MPUBUTH O0YJAFOIIEMYCS
KOMITJICKCHBI HAyYHBIH MOJXOJ K BBIOOPY METOJIOB M MPOIECCOB (POPMHUPOBAHUS DIICKTPOHHON KOMIIO-
HEHTHOMH 0a3El.

—  PesympraroM 00y4deHHS JTOJKHO OBITH MPUOOPETEHHE KOMIIETEHIIUH 0 OCHOBHBIM, 0a30BBIM
npoIieccaM TEXHOJIOTUH ISl MPUMEHEHHS MX B HAyYHBIX HCCIICIOBAHUSX, pa3pabOTKe W MPOU3BOJICTBE
W3S MUKPO- U HAHODJICKTPOHHKH.

2. Mecto mucuunimebl B ctpykrype OIIOII

Huctummnaa «OCHOBBI TEXHOJIOTHH 3JIEKTPOHHON KoMrmoHeHTHOH 0a3el» (B1.B.O/1.6) otHOCHTCA
K 050Ky 1 (BapuaTHBHAs 4acTh).

[IpeamiecTByOmMUMHA TUCIUIUIMHAMHE, (POPMUPYIOIIMMHU HavdaJIbHBIE 3HAHUS, SABIAIOTCS: Marepua-
JIBI DJICKTPOHHOM TexHUKH, [IpoekTrpoBaHHe 3MEKTPOHHON KOMIIOHEHTHON 0a3bl MUKPOIJICKTPOHUKU U
MHKPOCHUCTEMHON TEXHHUKHU, TBEpIOTEIbHAS AIEKTPOHUKA, DHU3HKa KOHIEHCUPOBAHHOTO COCTOsIHUSA, Pu-
3MKa IUICHOYHBIX HAHOCTPYKTYP.

[Tocnenyromumu qucruIuinHamMu siBisitores: [IpakTuka mo moaydeHuto nmpopecCuoHaIbHBIX YMe-
HUU U ombiTa POo(decCHOHANBHOM NesaTenbHOCTH, [Iporecchl MUKPO- M HAHOTEXHOJOTUH, TeXHOIOTHUs
KPEMHHEBOW HAHOAJICKTPOHHKH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— TIK-8 cnocoOHOCTBIO BBINOJHATH PaOOTHI MO0 TEXHOJIOTMYECKOW IMOJIrOTOBKE MPOU3BOJICTBA
MaTepHUaJIOB U U3AEIUN 3JIEKTPOHHOU TEXHUKH;

— IIK-9 roToBHOCTBIO OpPraHM30BbIBaTh METPOJIOTUYECKOE OOECIIEUeHUE MTPOU3BOCTBA MaTepPH -
aJIOB U U3JENINHN DJIEKTPOHHON TEXHUKH;

— TICK-2 rotoBHOCTBIO K NPUMEHEHHIO COBPEMEHHBIX TEXHOJOTHYECKUX MPOLECCOB M TEXHO-
JIOTMYECKOT0 000pyJOBaHMs Ha 3Tanax pa3pab0oTKH U MPOU3BOACTBA M3/IEIUNA MUKPOAJIEKTPOHUKH U TBEP-
JIOTEJIBHOM IEKTPOHUKH;

B pesynbrate nzyueHust JUCHUIUIMHBI 00yJaroIUICs TODKEH:

— 3HATh (PU3HKO-TEXHOJOTHYECKHE OCHOBBI MPOIIECCOB MPOM3BOACTBA M3/ACIHHA JIEKTPOHHOMN
KOMIIOHEHTHOH 6a3bl, 0COOEHHOCTH MPOBEJCHUS OTAEIbHBIX TEXHOIOIMYECKUX ONEPALINH;

— YMeThb PaccuuTaTh (PU3MKO-TEXHOJOTHUECKUE PEKUMBI NMPOBEIACHUS TEXHOJIOTHYECKHUX IPO-
IIECCOB JUIS MTOJyYCHHSI aKTUBHBIX M MTACCUBHBIX 3JIEMEHTOB JIEKTPOHHON KOMIIOHEHTHOMH 0a3bl ¢ TpeOye-
MBIMU KOHCTPYKTUBHBIMU U 3JIEKTPOPU3NIECKUMHU [TapaMeTpamH;

— BJAJIeTh — HaBbIKAMU BBIOOpA W MPUMEHEHHUS OCHOBHBIX OINEPALUN TEXHOJIOTUH CO3IaHUS
3JIEMEHTOB JIEKTPOHHONW KOMIOHEHTHOH 0a3bl ¢ y4e€TOM MX 0COOEHHOCTEH M KOHKPETHBIX LieJIeH; - HaBbl-
KaMHu paboThl HAa 00OPYIOBAHUU, HCIIOIB3YEMOM B IPOU3BOACTBE AJIEMEHTOB 3JIEKTPOHHOW KOMITOHEHT-
HOM 0a3bl.

4. O0beM TMCHUILIMHBI U BUAbI y4e0OHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsIeT 4.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B Ta0JIM -

e4.1.
%a@mua 4.1 — TpyaA0eMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
6 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 70 70
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Jlexknnn 34 34
[IpakTueckue 3aHATHS 20 20
JlaGopatopHble pabOThI 16 16
W3 Hux B uHTEpakTUBHON (hopme 24 24
CamocTosiTenbpHas paboTa (Bcero) 38 38
[ToaroroBka K KOHTPOJBHBIM paboTam 7 7
BrinosnHeHNE MHAWBUAYAIBHBIX 3aJaHUN 6 6
OdopmieHue oT4eToB 110 Ja00paTOpHBIM paboTam

[TpopaboTka JIEKIIMOHHOTO MaTepuaia 10 10
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHAPAM 7 7
Bcero (6e3 sx3amena) 108 108
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 144 144
3auetHble EauHunnl 4.0 4.0

5. ConepsxkaHue TUCHUILINHBI

5.1. Pa3znesnsl JuCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCIUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.

Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHATUH

= | = | 2% EE
2 o o O = 5
= jan} () O C% 2 (D] an)
o < < < »;1 < >\ ()
HasBanus pa3nenoB TUCHUTLITAHBI i © a . o 2 &5
= = = = g9 Z E
e, < < S e =
= = O m & _8 e
6 cemecTp
1 BBenenwue, 11ey U 3a,1a49M TUCITATIINHEI 2 0 0 2 4 I1K-8, TIK-9,
[1CK-2
2 IIpou3BOACTBEHHAsA YUCTOTA, TUTHEHA U 2 0 0 2 4 IIK-8, I1K-9,
0e30IMacHOCTh [ICK-2
3 JIutorpaduueckue mporecchl B TEXHO- 6 8 4 7 25 |TIK-8, [1IK-9,
JIOTHH JIEKTPOHHBIX CPEJICTB [1CK-2
4 TexHonorUs MJIa3MEHHBIX POLIECCOB 4 0 0 2 6 I1IK-8, I1K-9,
I[ICK-2
5 Texnomnorust popMupoBaHUs TOHKO- 6 4 4 8 22 |IIK-8, IIK-9,
IIJIEHOYHBIX MMOKPBITHI METOOM TEPMHU- [1CK-2
YECKOr0 UCapeHUsl B BaKyyMe
6 MoHHO-TI1a3MEHHBIE METO/bI MTOJTyYe- 6 4 4 8 22 | ITIK-8, IIK-9,
HHUS TOHKHX IJICHOK I[ICK-2
7 Texnonorust GOpMHUPOBAHUS TOHKO- 4 2 4 6 16 |IIK-8, I1K-9,
mreHouHbex UTMC I[ICK-2
8 TexHONOrMYECKUE MPOIECCHI U3TOTOB- 2 2 0 2 6 I1IK-8, I1K-9,
JICHUSI TOHKOIUIEHOYHBIX IMC I[ICK-2
9 TexHonorusi cCOOPOYHBIX MPOIIECCOB 2 0 0 1 3 I1K-8, I1K-9,
IICK-2
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Hroro 3a CEMCECTP

34 20 16 38

108

Hroro

34 20 16 38

108

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

patypHoii razopaspsaHoii miasme. [Ipoueccel Tpasie-
HUS M OYACTKHU MaTepuasnoB ¢ ucnoas3opanuem HITI.
OCHOBBI HOHHOTO TPaBJICHHUS, IIIA3MOXUMHUYECKOTO
TPaBJICHUS U HMOHHO-XUMUYECKOTO TPABJIEHUS MaTepH-
aJIoB.

3 z§
: | i:
= > O
HasBanus paznenos Coneprkanue pa3zienoB JUCLUILINHEI 110 JIEKIHUAM zF &5
= | it
a o 2
= Sl
6 cemecTp
1 Beenenwme, nenu u enu u 3amaun kypca. TpeboBanust Kk 00beMy 3HAHUN 2 TIK-8,
3a1a4 TUCLMILIMHBI 10 JUCLUIUIMHE. JTanbl Pa3BUTUS U COBPEMEHHOE CO- [1CK-2
CTOSIHME TEXHOJIOTUU MaTepUasoB 1 MpuOOpoB Ma-
KpO-, MUKPO- ¥ HAHONIEKTPOHUKH. OCHOBHBIE ITPO-
L[ECChI TEXHOJIOTMH YIEKTPOHHON KOMIIOHEHTHOM
0a3bl.
Hroro 2
2 Ilpou3BoCTBEHHAS UwrcThble MOMEIICHUS: KIIACCUPUKAITUS TTPOU3- 2 T1K-8, TIK-
YHCTOTA, TUTUEHA U BOJICTBEHHBIX MIOMEILEHUH 110 YUCTOTE BO3AYIIHOM 9, IICK-2
0€3011acHOCTb Cpelibl 1 MUKPOKJIMMATY, ICTOUHUKH 3arps3HEHUH,
crocoObl oOecrieueHns U NOoAepKaHus YUCTOTHI. Ba-
KyyM: [NIyOMHa BaKyyMma, CpPEICTBA OTKAUKU U METObI
KOHTpoJIsA. TeXHOJOrMYecKue cpesibl: YUCcToTa Mate-
pHanoB, BOJbL, Fa30BbIX Cpel M )KUIAKOCTEH. Anmapa-
Typa U 3JI€MEHTHI T'a30BbIX U KHUJIKOCTHBIX CUCTEM.
ba3oBble onepanyy OUMCTKY KUIKUX U ra3000pa3HbIX
cpea. OdncTKa MOBEpXHOCTH MIacTuH. be3onacHocTh
paboThl B YMCTHIX MOMELIEHUSIX: TOKCUYHBIE, B3PhIBO-
OTacHbIE U MOYKapOONacHbIe Cpebl. Y THIIN3ALUS OT-
XOJIOB.
Hroro 2
3 Jlutorpaduueckue Knaccudukanus nporneccon nutorpaduu. dusuko- 6 ITK-8, TTK-
MPOIIECCHI B TEXHOJOTHH | XUMHYECKUE OCHOBHI Iporecca GpoTonutorpapuu. 9, IICK-2
3JIEKTPOHHBIX CPEICTB Marepuaibl GOTOPE3UCTOB U UX cBoicTBa. CriocOObI
HKCIIOHUPOBAHUS: KOHTaKTHas (poToauTorpadus,
dboTtomuTorpadus ¢ 3a3opom, npoeknuonnas OJI. Tex-
HoJoTUs u3roroBieHus goromadnonos (DIII). [To-
rpemHocTy u3rorosiaeHuss OII. Ontuyeckue 3 dek-
TBI iU poToauTorpaduu. MeTossl U TEXHOJIOTUS
(opMHpPOBaHUS PUCYHKA MHTETPAJIBHBIX CXEM.
Hroro
4 TexHonorus B3aunmopeiicTBue 3HEpreTHUeCKUX HOHOB C MaTepua- [IK-8, I1K-
IJJA3MEHHBIX MpoLeccoB | 1amMu. U3NKO-XMMHUYECKUE TIPOLECCH B HU3KOTEMIIE- 9, [ICK-2
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Htoro

5 TexHonorus dopMHpOBaHUE MOJIEKYISIPHOTO NOoTOKa. Dusuka rep- 6 IK-8, TIK-
(hopmupoBaHUs MMYECKOr0o ucrapeHus B Bakyyme. CKOpOCTb KOHJICH- 9, IICK-2
TOHKOIUIEHOYHBIX caiuu. MexaHu3M ucnapeHus COeIMHEHUN U cIiia-
HOKPBITUA METOIOM BOB. Crioco0b! ucnapeHus
TEPMHYECKOr0 CHIAPCHUS | Py 6
B BaKyyMe
6 MoHHO-TUTa3MEHHBIE ®u3nka MOHHOTO pacnblieHns. MoJienb HOHHOTO pac- 6 [IK-8, IIK-
METO/BI MOJy4EHUs IbUIEHUS. 3aKOHOMEPHOCTH pacnblieHus. Teopus 9, IICK-2
TOHKHX TUICHOK MOHHOTO pactblieHusi. CKOpOCTh 0CaXACHUS MIJICHOK.

[TonydeHune TIIEHOK MOHHO-TIJIAa3MEHHBIM PaclblICHU-

eM.

Hroro
7 Texaonorus [Tomnoxxku. ToHKOMIIEHOYHBIE PE3UCTOPHI, KOHICHCA- 4 TIK-8, ITK-
(dhopmupoBaHus TOPBI, MHAYKTUBHOCTHU. BB16Op MaTepuanos. TexHo- 9, IICK-2

TOHKOIIEHOYHBIX UMC JIOTUYCCKUC ITOTIPCIIHOCTH. HpOBOI[HI/IKI/I U KOHTAKT-
HBIC IIJIOIIAAKH.

Hroro 4
8 TexHoNOrNMUECKHE ®opmupoBanue ToHKoIIeHOUHbIX UMC ¢ npumMeHne- 2 [IK-8, IIK-
MIPOIIECCHI M3TOTOBJICHUS |HUEM MPSMBIX U OOPAaTHBIX KOHTAKTHBIX MAacoK. 9, IICK-2
TOHKOIUIeHOUYHbIX UM C Htoro
9 TexHonorus Pasnenenne ninacTuH Ha KpucTtasuisl. MeTos! Kper- 2 [K-8, TIK-
COOpPOYHBIX MPOIIECCOB | JICHHUsI KPUCTAJLIOB B KOpITyce mpudopa. Metozpl 9, IICK-2

MIPUCOSANHECHHS BHEIITHUX BBIBOJIOB. COOpKa mpubdo-
POB Ha JICHTOUHBIN HOCUTENb. MeTO/Ibl FepMETH3AIIUU
KOpITyCOB ITPHOOPOB.

Htoro 2

Hroro 3a cemectp 34

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (TPeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUTMHBI M MeXKAUCIUIINHAPHBIC CBSI3U

Ne pa3nenoB gaHHON AMCUUIUIMHBL, IJIsI KOTOPBIX HEOOXOAUMO U3yUeHHE

HauMeHOBaHKe TUCIMILIMH o0ecreunBaroInX U 00eCIIEYNBAEMBIX TUCIIUILIINH
1 2 3 4 5 6 7 8 9
[IpeauiecTByromue JUCUUTIIUHBI
1 Marepuaibl 2JIEKTPOHHOMN
p p + + + + + + + +
TEXHUKHU
2 IIpoexTupoBaHHE JIEKTPOH-
HOIl KOMIIOHEHTHOM bl MU-
Off KOMIIOHEHTHOH 6a3 + + + -+ + + + + +
KPODJIEKTPOHUKH U MUKPOCH-
CTEMHOU TEXHUKH
3 TeepaoTenbHas AIEKTPOHU- 4 .
Ka
4 du3nKka KOHIAEHCUPOBAHHO-
3 OHJICHCHPO 0 + + + + + + + +
I'0 COCTOSIHUS
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5 ®dusuka IICHOYHBIX HAHO-
CTPYKTYp

+ + + + + + + + +

[Tocnenyromuye TUCITUTIIUHBI

1 IIpakTHka o NMOIy4YEeHUIO
po¢eCCHOHAIBHBIX YMEHUN

. + + + + + + + +
1 OTBITA PO ECCUOHATEHOMN

NEeATEILHOCTHU

2 IIponeccsl MUKpPO- ¥ HAHO- n + n + n n n n n
TEXHOJIOTUHU

3 TexHoNOTHs KPEMHUEBOM n n " + + n " n n

HaHOAJIEKTPOHUKHU

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIINH, (DOPMUPYEMBIX TpPH HM3yYCHUHW AWCIMILINHBI, W BHJIOB 3aHATHN
MPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU TUCHUUILIAHBI, U BUJOB 3aHS -

THH
§ Bunrwl 3ansatuit
= E ;
= =
D) <
5 % o S S DopMBbI KOHTPOJIS
S S 5 g 2
S & = O
A =
[1K-8 + + + + KonrtponpHnas pabora, Ot-

YeT 10 UHIUBUAYAIbHOMY
3ajanuio, Jx3ameH, OTyer
1o 1aboparopHoit pabore,

Tect, OTuer no npaxkTuye-
CKOMY 3aHSTHIO

I1K-9 + + + + KonrtponpHnas pabora, Ot-
4eT 10 UHIUBUAYAIbHOMY
3ajanuio, Jk3ameH, OTyer
o naboparopHoii pabote,

Tect, OTuer no npakTuye-
CKOMY 3aHSTHIO

[1ICK-2 + + + + KonTpomasnas padora, OT-
YeT MO0 UHIUBUIYATbHOMY
3aJlaHnio, Jk3aMeH, OTdeT
o naboparopHoii pabote,
Tect, OTueT 1o npakTHye-
CKOMY 3aHSITHIO

6. UnTepakTBHBbIE MeTOABbI M (OPMBI OPraHU3aALMU 00yYeHH s
TexXHOIOTUM HHTEPAKTUBHOTO O0YUYCHHUSI PHU pa3HbIX (popMax 3aHATUH MpUBEIACHBI B Tabmwuie 6.1.
Tabaua 6.1 — TeXHOIOTMH MHTEPAKTUBHOTO O0YUYEHHS IIPU Pa3HBIX (hopMax 3aHATHI

NHTepakTuBHbIE HNurepaxr
NHTEepakTuBHbBIE
MeTtons! nabopaTopHbIC 3aHATHUS, UBHBIC Bcero, u
MPAKTUYECKUE 3aHATHS, U
q JEKLHH, 4
6 cemecTp
PaGora B komaHze 6
I[pe3eHTarmu ¢ 4
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MCTIONIb30BAaHHEM
CIIaliJIOB C 00CYKJIEHUEM

Munu-neknus 8

TTonckoBEIiT MeTO 6 6
Hroro 3a cemectp: 6 6 12 24
Hroro 6 6 12 24

7. JlabopaTtopHbie padoThl
HanmenoBanue 1abopaTopHBIX padoOT MpuBeaeHo B Tadmmue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

o ]
2 z E
3 S 5
Z = 5
HasBanus paznenos Haumenosanue nabopatopHbix padboT zF &5
- 2 g
S =
a e g
= S
6 cemecTp
3 Jlutorpaduueckue TexHomornueckuii mporecc Goronmurorpaduu 4 ITK-8, T1K-
1} bl B TEXHOJIOTUH [ICK-2
poriecc €XHOJIO Wroro 4 9, I1C
3JIEKTPOHHBIX CPEICTB
5 TexHomnorus OcaxeHue pe3uCTUBHBIX U MPOBOISIINX MIEHOK 4 T1IK-8, IIK-
(dbopmupoBaHus Hroro 9, IICK-2
TOHKOITJIEHOYHBIX
MIOKPBITUI METOAOM
TEPMHUYECKOTO UCIIAPEHHUS
B BaKyyMe
6 MoHHO-TITa3MEHHBIC H3roToBneHue u Mcclie0BaHUE TOHKOIIJICHOUYHBIX 4 T1IK-8, TIK-
METO/BI MOJy4EHUs KOHJICHCAaTOPOB 9, IICK-2
TOHKHUX TUICHOK
0 JICHO Hroro
7 Texnonorus N3yyenune norpenHocTy U3roTOBJICHNS TOHKOIIJIEHOY- 4 IK-8, TIK-
(hopmupoBaHUs HBIX PE3UCTOPOB 9, IICK-2
TOHKOIUICHOYHBIX M
OHKOILICHO C Hroro 4
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHA (CEMUHAPBHI)
HanmMeHnoBaHnue npakTUUeCKUX 3aHATHN (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)
3 =
Q ==
Z > 5
HasBanus paznenos HaumeHoBaHMe MPaKTHUECKUX 3aHATUH (CEMHHAPOB) zF &5
2 2 £
> sz
o Q Z
= S
6 cemecTp
3 Jlutorpaduyeckue TexHoJI0THsI Oy4YeHNsl PUCYHKA UHTETPAJIbHBIX MH- 6 [IK-8, IIK-
MPOLECCHI B TEXHOJIOTHU | KPOCXEM 9, [ICK-2
IICKTPOHHBIX CPCACTR Texnomorust u3rorosieHus GoTomadIoHOB 2
Hroro
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5 TexHnomorus PacdeTt pe’kxuMOB HalbUICHUS NIEHOK METOJOM Tep- 4 ITK-8, T1K-
(dhopmupoBaHus MHYECKOTO UCIIaPEHUS B BAKyyMe 9, IICK-2
TOHKOMICHOYHBIX Wroro 4
MOKPBITUNA METO/IOM
TEPMHUYECKOTO UCTIAPEHUS
B BaKyyMe
6 NouHo-11a3MEHHEBIE Pacuet pexxuMOB HaIbUICHUA JIEHOK METOAOM 4 T1IK-8, IIK-
METO/IbI MIOJy4YEHUs HMOHHO-IUIa3MEHHOTO PaCIbUICHUs B BAKyyMe 9, IICK-2
TOHKHUX TUIEHOK Vroro 4
7 Texnonorus Pacuer TexHONMOrn4eCKON MOrpeIHOCTH U3rOTOBJIE- [IK-8, IIK-
(bopmHpoBaHus Hus anemenTos UMC 9, IICK-2
TOHKOIUICHOYHBIX UM

OHKOIUIEHO C Wroro
8 TexHonornueckue PazpaboTka TEXHOIOTMYECKOTO MapIIpyTa U3rOTOBIIE- 2 IK-8, TIK-
MIPOIIECCHl U3TOTOBJICHUS | HUSI TOHKOIUIEHOUHBIX IMC 9, IICK-2
ToHKOIIIeHOUHbIX UMC Hroro 2
Hroro 3a cemectp 20

9. CamocrosiTesqibHasi padoTa
Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTABICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIbHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH
3 3 g
Q =a=t
o S O =
Bunrr camoctosTensHON & > ©
HazBanus pa3nenos z = @®opMBI KOHTPOJIS
paboTel 2 s 2
X g =
& o2
= S
6 cemecTp
1 Beenenue, uenu u [IpopaboTka TeKIHOHHOTO 1 [IK-8, KontponwsHnas pabora,
3aa91 JUCIUILINHEI Marepuaia TIICK-2, Tect
[ToaroroBka K KOHTPOJIb- 1 TK-9
HBIM paboTam
UTtoro 2
2 IIpon3BoaCTBEHHAs [IpopaboTka JTeKIIHOHHOTO 1 [IK-8, KontponsHnas pabora, Ot-
YHCTOTA, TUTUEHA U Mmarepuaia [1K-9, YeT 10 UHIUBUAYATbHOMY
MMaCHOCTh IICK-2 HU TYET I -
0e30macHoC TTOATOTOBKA K KOHTPOIb- | C 3a;a IO: O . € (} 1a60
HEIM paGoTaM patopHoii paborte, Tecr,
DK3aMeH
Hroro 2
3 Jlutorpaduueckue [ToaroroBka k mpakTuue- 1 I1K-8, Kontponsnas padora, OT-
IIPOLIECCH B TEXHOJIOTMM | CKUM 3aHSATUSIM, CEMHHA- I1K-9, YeT 10 UHIUBUAYATIEHOMY
3JIEKTPOHHBIX CPEICTB pam IICK-2 3amannio, OTaer 1o Jy1abo-
IIpopaboTka JIEeKIIUOHHOTO 1 patopHoli pabore, Oret
MaTepuaia 0 NMPaKTUYECKOMY 3aHs-
o, Tect, Ok3aMeH
OdopmiieHre 0TYETOB T10 2
nabopaTtopHbeIM paboTam
Brinonnenne nHANBUITY- 2

AJIbHBIX SaI[aHI/Iﬁ
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IToaroroBka K KOHTPOJIb-
HBIM paboTam

Hroro
4 Texnonorus [IpopaboTka I1eKIIHOHHOTO [IK-8, KonrtponwHnas pabora,
IJIa3MEHHBIX MPOILECCOB | MaTepuaia [1K-9, TecT, Dk3ameH
[TonroToBKa K KOHTPOIIb- TICK-2
HBIM paboTam
Hroro
5 TexHonorus IToaroroBka K npaxkTuye- [1K-8, KonrtposnsHnas pabora, Ot-
(dhopMupoBaHus CKUM 3aHATHUSAM, CEMUHA- [1K-9, YeT [0 UHIUBUIYaTHbHOMY
TOHKOIUIEHOUYHBIX pam [1CK-2 3aganuto, Otuer mo jgabdo-
MOKPBITHI METOJIOM TpopaGoTKa TeKIHOHHOTO patopHoii pabote, OTueT
TEPMHYECKOr0 UCIAPCHUS |\ o .. puaa 0 MPAKTUYECKOMY 3aHsI-
B BaKyyme tHto, Tect, DK3aMeH
OdopmieHre 0T4ETOB IO
J1ab0paTOPHBIM paboTam
Brinonnenue nHAMBUAY-
aNbHBIX 3a/1aHUN
[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam
Hroro
6 MoHHO-TIIa3MEHHBIE [ToaroroBka Kk mpakTuue- [IK-8, KontponwHas pabora, Ot-
METO/IbI TIOJTyYEHUS CKHM 3aHATHSAM, CEMHHA- [TK-9, YeT MO0 WHIUBUIYATBHOMY
TOHKHUX IUIEHOK pam [1CK-2 3aganuto, Otuer o jgabdo-
TOPHOM te, OTuer
[IpopaboTka ITeKIIHOHHOTO patoproi padore, Orse
0 MPaKTUYECKOMY 3aHS-
Marepuaia o 1p CCKOMY 3
o, Tect, Ox3aMeH
OdopmieHne 0T4ETOB IO
nabopaTopHBIM paboTam
Brinonnenue nHAMBUAY-
aJIbHBIX 3aJTaHHI
[ToaroroBka K KOHTPOJIb-
HBIM paboTam
Hroro
7 Texuonorus [ToaroroBka k mpakTuye- [1K-8, Kontponsnas padora, OT-
(hopMupoBaHUs CKHM 3aHSTUSAM, CEMHHA- [K-9, YeT MO0 UHIUBUIYAIbBHOMY
TOHKOILIeHOUYHBIX UMC pam TICK-2 3aganuio, OTyer 1o jabdo-
[TpopaboTka JIEKITMOHHOTO patopHoit pabore, Or4er
Mareprana IO MPaKTUYECKOMY 3aHS-
o, Tect, Ox3aMeH
OdopmiieHre 0T4ETOB 1O
nabopatopHbeIM paboTam
[TonroToBka K KOHTPOIIb-
HBIM paboTam
Hroro
8 TexHOITOTrHMYECKHE [ToaroroBka k mpakTuue- TIK-8, Kontponsnas padora, OT-
MPOLIECCHI U3TOTOBJICHUS | CKUM 3aHSTHUSIM, CEMUHA- [1K-9, YeT MO0 UHIUBUIYAIbHOMY
ToHKOILIeHOUYHBIX UMC pam TICK-2 3aaanuto, OTYET Mo MpaK-
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[IpopaboTka TeKIIHOHHOTO 1 TUYECKOMY 3aHsTHIO, TecT,
Matepuana DK3aMeH
Hroro 2
9 Texnomnorusi coopounsix |[IpopaGoTka JeKIIMOHHOTO 1 [IK-8, KonrtponwHnas pabora,
MPOLIECCOB Marepualia [1K-9, TecT, Dk3ameH
Hroro p  |HCK2
Hroro 3a cemectp 38
IloaroroBka u caaya dK3a- 36 OK3aMeH
MeHa
Hroro 74
10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH TSI JIEMEHTOB KOHTPOJISI

. N MakcumanbHbIN
. MaxkcuMalibHbIN MaxkcumanbHbII
DOneMeHTHI yueOHOI 6asu1 3a iepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
6 cemecTp
KonTponbHas pabota 10 10 20
OTyeT N0 MHAUBUYAIIb- 5 5 5 15
HOMY 3aJJaHUIO0
OtyeTt no nabopaTopHOM 7 7 14
pabore
OTt4er 1o NpaKTUIECKOMY 5 5 5 15
3aHATHUIO
Tect 6 6
Hroro makcumym 3a nepu- 10 27 33 70
on
DK3aMeH 30
Hapacraromum ntorom 10 37 70 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU
basnel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOI cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT 2

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY
[TepecueT cymMmmBbl OAJIIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTABICH B TaOJIHUIIS

11.3.
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Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Tlpoueccsl MUKpO- U HAaHOTEXHOJIOTHH : yueOHOe mocooue it By30B / T. . [lanununa [u
ap.] ; denepanpHOE areHTCTBO MO 00pa3oBaHUIO, TOMCKHI TOCyJapCTBEHHBIH YHHBEPCUTET CHCTEM
ynpasieHus U paanodnekTpoHuku (Tomck). - Tomck : TYCYP, 2005. - 316 c. : ui., Tabn. - bubauorp.: c.
310-313. (nanuuue B 6ubmuotreke TYCYP - 74 5k3.)

2. TexHOIOTH TOHKOIUICHOYHBIX MUKpOcxeM : yueOHoe nocodue / T. Y. Jlanununa ; denepaib-
HOE areHTCTBO IO 00pa3oBaHuI0, TOMCKHI rOCyIapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U PaIHo-
anekTponuku, Kadbenpa ¢pusznueckoit anekrponuku. - Tomck : TYCVYP, 2007. - 151 c. (Hanmuue B Oubimo-
Teke TYCVYP - 44 5k3.)

12.2. lonostHUTEILHAS JIUTEPATypa

1. OOopynoBanue A CO3AAHUS U UCCIEOBAHUS CBOMCTB OOBEKTOB HAHODJIEKTPOHUKH: Yueh-
Hoe nocobue / Yucroenosa U. A., lanununa T. U. - 2011. 98 c. (nara o6pamenus 8.06.2018) [DnexkTpoH-
HBIH pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/547, nata o6pamenus: 12.06.2018.

2.  MuxposnektpoHuka: PU3nvecKre U TEXHOJIOTHIYECKHE OCHOBBI, HAJIS)KHOCTD: Y4eOHOe M0co-
oue st By30B / U. E. Edpumos, U. 5. Koswips, 10. U. T'opOyHOB. - 2-¢ u3n., nepepad. u gom. - M.: Beic-
mrast mkona, 1986. - 464 c. (nanmuue B 6ubmoreke TYCVYP - 51 3k3.)

3. Texnomorus mukpocxeM : YueOHoe nmocooue miusa By3oB / O. JI. Ilapdenos. - M. : Briciias
mikona, 1986. - 318[2] c. (Hanuune B 6ubmuoreke TYCVYP - 113 3k3.)

4. TexHonoruss MEUKpO3JIEKTPOHHBIX ycTpoicTB: CrnpaBounuk / 3. IO. T'orpa. - M.: Pagno u
cBs3b, 1991. - 528 c. (nanmmuue B 6ubmoreke TYCVYP - 46 5k3.)

5. ToHKOIJIEHOUHBIE MUKPOCXEMBI JIJIsl PUOOPOCTPOCHUS U BBIYUCIUTEIBHOU TeXHUKH : / B. [I.
I'mvnenbeon, FO. A. Paguonos. - M. : MammnocTtpoenue, 1976. - 328 c¢. (Hanuuue B 6ubmmoreke TYCYP
- 57 7K3.)

6. TexHomorusi, KOHCTPYKIIMM U METOIBI MOJCIUPOBAHUS KPEMHHEBBIX MHTETPAIBLHBIX MHKPO-
cxeMm [Tekcr] : yueObHOe mocobue mist By30B: B 2 4. / pen. 10. A. Yarsirus. - M. : BUHOM. Jla6oparo-
pust 3nanuii, 2010 - . - (Onexrponuka). - ISBN 978-5-94774-583-2. Y. 1 : TexHonaoruyeckue mpouecchl
W3TOTOBJICHUSI KPEMHHUEBBIX MHTETPAJIBHBIX cXeM u ux monenupoBanue / M. A. Koposnes, T. FO. Kpymnku-
Ha, M. A. PeseneBa. - M. : BU-HOM. Jlabopatopus 3uanuii, 2010. - 397 c. : un. - ). - bubnuorp.: c. 397. -
ISBN 978-5-94774-336-4 : (nanuune B Oubnroreke TYCVYP - 10 5k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus
1. TexHomorns TOHKOIUIEHOYHBIX MUKPOCXEM : Y4eOHO-METOMUECKOE TOCOOUE MO ayJUTOPHBIM
MPAKTUYECKUM 3aHITHSAM U CaMOCTOSTEIBHOW paboTe Jisd CTyeHTOB crennaabHoctu 210104 "Mukpo-
DJIGKTPOHUKA W TBepao-TenbHas anekrponuka” / T. W. Janwnuna, . A. Yucroenora ; denepanpHoe
areHTCTBO MO 00pa30BaHUI0, TOMCKHII rocyIapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U PaJU0dIIEK-
TpoHUKH. - Tomck : TYCVYP, 2007. - 73 c. (Hanuuue B 6ubmmotexe TYCVYP - 50 3k3.)
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2. Janununa T.M., CaxapoB O.B. TexHonorusi TOHKOIIEHOYHBIX MUKPOCXEM : MeTtoauueckue
yKa3aHusl 10 BBITIOJIHEHHIO JabopaTopHbIxX padboT. — Tomck: TYCVYP, 2007. — 63 c. (Hanmuuue B OubmmoTte--
ke TYCVYP - 23 3x3.)

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHJIOB MIPEIOCTABIAIOTCS B (hOopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. TIpodeccuonaabHbIe 6a3bl JAHHBIX H HHPOPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI
1. http://www.elibrary.ru/ (cBOGOIHBIN AOCTYII)
2. http://nano.nature.com/ (cBOOOIHBIN AOCTYII)

13. MaTrepuabHO-TEXHHYECKOe o0ecneyeHrne JTUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayUTOpUs ¢ KOITMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALIMHU 110 JIEKLIMOHHBIM pa3/ieiaM JUCIUILINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
YueOHas aymuTopus
yueOHasi ayuTOpusl ISl IPOBEICHHS 3aHATUI PAKTUYECKOTO THIA, yueOHast ayIuTOpus IS TIPO-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA
634034, Tomckas ob6macts, T. Tomck, Bepmnauna ynuna, a. 74, 222 ayn.
Onucanue nMeronierocs 000pya0BaHuUs:
- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;
- PaGouee mecTo mpemnoaBares.
[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedyeHne JJIs J1a0opaToOpHbIX padoT

VYueOHas aymuTopus

yqe6Ha51 ayauTopus 4JIsd IpPOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha51 ayauTopus IJId IMpOBE-
JICHMS 3aHATUN MPAKTUYECKOro TUMa, yueOHast ayuTOpHs AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MOMCIICHUE JJId MMPOBECACHUS I'PYIIIOBBIX U MHAWBHUAYAJIbHBIX KOHCYHLTaHHfI, MOMEIICHUE I ITPOBEAC-
HUS TEKYLIET0 KOHTPOJI U IPOMEXKYTOYHOM aTTecTaluu

634034, Tomckast obmacte, . Tomck, Bepmmnuna ynuna, a. 74, 117 aya.

Onucanue uMerouierocs 000pya0BaHuUs:

- YcranoBka coBMeneHus u skcrionuposanus [1[A-310;

- YcraHoBKa Ui HaHECEHUs (POTOPE3UCTA;
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- OnexkTpoHHbIM MuKpockon YOMB-100K;

- JIMCTHILISTOP BOABI,

- JIaGoparopHoe obGopynoBanue u npubopsl: Mukpockorn MBC-9, mukpockon crepeo MC-1, mu-
kpounteppepomerp MUUN-4, xumuueckas mocysia, peakTUBHI;

- YueOHas gocKa;

- [IpoexTop;

- HoyrOyx;

- DKpaH JJIs IPOEKTOpPa;

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- Pabouee mecTo nmpenomaBares.

[TporpamMHOe obecrieueHue:

— LibreOffice

— PDF-XChange Viewer

— Windows XP

Jlaboparopusi TEXHOJIOTUU HHTETPATBHBIX CXEM

yueOHasi ayMuTopus Ui IPOBEACHUS 3aHATHI 1aO0OpaTOpHOTO THUIIA
634034, Tomckas obmactb, . Tomck, Bepmmauna ynauna, a. 74, 116 ayz.
Onucanue UMeroIerocs 000py10BaHUs:

- YcraHoBKa BaKkyyMHOTO HambuieHus Y PM-3 (2 mit.);

- YcranoBka BakyyMHoro HanbuieHus Y BH-2M-1;

- YcranoBka BakyymMHOro HamnbuieHust BYII-5;

- Hacoc Bakyymusiit 2 HBP-5/1M;

- Bakyymmerp BUT-2;

- Ucrounuk nuranus YUII-2 (2 mt.);

- U3mepurtens ummuranca E7-20;

- Uctouynuk nutanus HY 3003;

- Mukpockon MMYV-3;

- Mukpockon MUU-4;

- Muxkpockon MbC-9;

- Kommutekt cienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4eOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, 1. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTb, . Tomck, Bepimmanna ynuina, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTepsl Kiacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecreunBarT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0OecIeueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHue NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydEeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydaroryecs: ¢ HapylIEeHHEM ClIyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMeEp, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus

1. Heratusnsiit ®P nop neiictBuem cpera:

a) pazyaraercs; 0) TOJTUMEPU3YETCs; B) HE MEHSETCS; T') UCTIapsIETCSI.

2. Kakoii croco® 5KCIOHUpPOBaHMA CJeIyeT BhIOpaTh JUIsl 0OecreueHus] BBICOKOH pasperaromei
criocooroct ®DJI u 6omb1I0TO cpoKa ciryx0b1 DIII:

a) kontakTHas OJI;

0) GeCKOHTaKTHas C MaJIbIM 3a30pOM;

B) OECKOHTAKTHAsI ¢ OOJBIIIUM 3a30POM;

r) npoekuonHas OJIL.

3. B merone nocnenoBarenbHoi OJI (mpsimble Macku) IEpBOM ONepaluy sIBIISETCS:

a) HaHECEHHUE TJICHKH padoyero MaTepuaia Ha TOIOKKY;

6) Hanecenue cnos ®P Ha MOATOXKKY;

B) y/aJeHHe IJICHKU paboyero MaTepuania;

r) ynanenue ciosi OP.

4. B metone obpatHoi DJI mepBoii oneparuu SBIsSETCS:

a) HaHeCeHHe TUICHKHU pabodero MaTepuaa Ha TOIOXKKY;

0) nanecenue ciosg OP Ha MOATOKKY;

B) y/aJeHHE IJICHKU paboyero MaTepuana,

r) ynanenue ciost OP.

5. B TpexcrnoiHbIX KOHTaKTaX "XpoM — MeJIb - HUKENb' TUIEHKA HUKENSI BBITOIHSCT (QYyHKIIUH:

a) aIre3MOHHOTO CJIOS;

0) IPOBOJAIIETO CIIOS;

B) 3aIIUTHOTO CJIOS;

I') ACCUBUPYIOIIETO CIIOA.

6. Jlns ucnapeHus TyroliaBKoro TaHTaja peKOMEHyeTCsl CIoco0 HCTIapeHUs!:

a) PE3UCTUBHBIN UCTIAPUTENh U3 BONIb(pama,

0) TUTeNh U3 KEPAMUKH;

B) DJIEKTPOHHBIN UCTIAPHUTETh;

) TUTENh U3 TpaduTa.

7. 11t ucnapeHust pe3UCTUBHBIX CIUIABOB, COCTOSAIINX M3 HECKOIBKUX KOMIIOHEHTOB (0oJee 1ByX),
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PEKOMEHAYETCS:

a) PE3UCTUBHBIIN HCTIAPUTEND;

0) B3pBIBHOE HCIIAPCHIE;

B) TUTEIIb;

r) MeToq "Tpex Temreparyp".

8. Kakoii a5eKkTpo/l Mpy MOHHO-TUIA3MEHHOM pacHblJICHUE BBIMOJIHAETCS U3 PaclbUISIEMOr0 Mare-
puana?

a) a”Hoj; 0) KaToI; B) MOMJIOKKA; T') SKpaH BOKPYT KaToAa.

9. B Bue KaKuX YaCTHI] MPOUCXOAUT paclblIeHUEe MaTepraa Katoaa’?

a) TIOJIOKUTEIHHBIX HOHOB; 0)0TPHUIIATEILHBIX HOHOB; B) DJICKTPOHOB; T') HEUTPATbHBIX YaCTHII.

10. KoaurmeHT pacnbliieHus C yBEIIMUCHUEM SHEPTUH HOHOB B IIUPOKOM JHAIa3oHe:

a) BO3pacTaer ;

0) yMEHBIIIAETCS;

B) CHayaJjia BO3pacTaeT, 3aTeM YMEHbBIIAETCS;

') HE MEHSIETCS.

11. KoaddumumeHT pacnbuieHUs C yBEIUYEHUEM TEMITEpaTyphbl MUIIICHU:

a) BO3pacTacr ;

0) yObIBaeT;

B) HE MEHSETCS;

I') CHauaja BO3pacTaeT, 3aTeM YObIBaeT.

12. IIpouecc pacnbuieHUs] OTPULIATENIBHO 3aPSXKEHHON MUIIIEHU MPOUCXOAUT MO JECHCTBUEM:

a) HEUTpaJIbHBIX YaCTHIL;

0) PIEKTPOHOB;

B) MOJOXHUTEIbHBIX HOHOB;

T') OTpHUIIATEILHBIX HOHOB.

13. [Ins yBeIu4YeHUs COMPOTUBIICHUS] TOHKOIUICHOYHBIX PE3UCTOPOB HAJIO:

a) YMCHBIIUTH JITUHY;

0) YMEHBIITUTH IIUPHUHY;

B) YBEIIMYUTH TOJIIUHY PE3UCTUBHOM IICHKU;

T') YMEHBIIUTH YAEIbHOE 00BEMHOE COMPOTUBRIICHNE PE3UCTUBHOM IJICHKH.

14. TTorpenHOCTh TOHKOIUICHOYHBIX PE3UCTOPOB MPU (POPMHUPOBAHUH TE€OMETPUICCKUX Pa3MEPOB
C TIOMOIIIBIO KOHTAKTHBIX MAaCOK OTpeAesieTcs:

a) OOKOBBIM TTOATPABOM;

0) MoAMbBIIICHUEM;

B) 3aTCHEHUEM;

T') 3aITbJICHUEM.

15. Kakoii AManeKTpUK BBHIOpATh AJISl TONYYEHUS] TOHKOIUICHOYHBIX KOHJIEHCATOPOB C OOJIBIION
YAETBHOU €MKOCTBIO?

a) SiO ; 6) Ta205 ; B) Al1203; r) SiO2.

16. Kakoif matepuasl pe3UCTUBHOM TUIEHKU PEKOMEHYETCS ISl U3TOTOBJICHUS! BBICOKOOMHBIX Pe-
3UCTOPOB?

a) Xxpom; 0) TaHTaJ; B) HUXPOM; T') KEPMET.

17. Cxonbko dotonurorpaduii Tpedyercs 1 N3TOTOBIEHUS TOHKOIJICHOYHBIX KOH/IEHCATOPOB?

a) ogHa; 0) 1BE; B) TPH; T) YETHIPE.

18. ®oronurorpadus — ...

a) 9TO CoCco0 MOJIYYCHHS TUICHOK B BAaKyyMe

b) ato anement UMC

¢) a0 coco0 mosryueHus: pucynka UMC

d) 570 croco6 jerupoBaHus MOITYIPOBOAHUKOB

19. TpeGyetcs nmu obparHas DJI mpu U3roTOBICHUN BEPXHEH OOKIIAIKH TOHKOIUICHOYHBIX KOHJICH -
caTopoB Ha ocHOBe TwIeHOK Al - SiO - Al?

a) HeT; 0) 7a; B) MOXKHO MPUMEHSTH NpsiMyto U oopatHyto DJI; 1) Tonbko npsimyro OJI

20. B TOHKOMJIEHOYHBIX KOHTAKTAaX MOJCIION U3 HUXPOMA CIIYKUT:

a) JUIsl yBEIHMUYEHUS IPOBOIUMOCTH;
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0) /Ui yIy4IIeHUs BO3MOXKHOCTH MalKH;
B) JJIS YIIy4ILEHUS aire3uu;
T') 1715 3a1UThI OT BO3JCHCTBUS OKPYKAIOIIEH Cpebl.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

1 Texnonoruueckue cpeapl. ba3oBbie onepanyy OUUCTKY KUAKUX U ra3000pa3Hbix cpea. OuucTka
MIOBEPXHOCTHU IUIACTHUH.

2 Jlutorpaduueckue nporeccol. Paspemaromias crnocoOHOCTh JIUTOTpadum.

3 ®u3uKo-XMMHYECKHE OCHOBBI Iporecca ¢oroaurorpaduu. Marepuansl GOTOPE3UCTOB M HX
CBOMCTBA.

4 CnocoObl 3KCIIOHUPOBaHM: KOHTAaKTHas (poroautorpadus, Goromurorpadus ¢ 3a30poM, MpoeK-
muonHas OJI.

5 Texnonorus uzrorosienus ¢oromadnonon (PLI). [Torpemnoct nzrorosienus OIII.

6 Ontuueckue 3pdexTs! npu hoTonuTorpapuu.

7 Metopl ¥ TeXHOJIOTHsI (POPMUPOBAHUS PUCYHKA HHTETPATbHBIX CXEM.

8 du3nKa TEPMUYECKOrO MCIIapeHus B BakyyMme. [loydeHue mieHoK MeToIOM TEPMUYECKOrO UC-
HIapEHUs.

9 Tepmuueckoe ucmapeHue B Bakyyme. CKopocTh KoHAeHcanuu. [lapamerpsl, ompenesnstonye
CKOPOCTb KOHJICHCA-1IUH.

10 Mexanusm ucnapeHusi COeAMHEHUH U cr1aBoB. CriocoObl HCHIapeHusl.

11 ®uzuka nonHoro pacnsuieHus. CkopocTh pacnbplieHUs. CKOPOCTb OCaXIE€HNUs IICHOK.

12 Monens nonnoro pacnsuienus. Koagdunmnent pacnbuienns. 3aBUCUMOCTh Ko PuimenTa pac-
NBUIEHUS OT Pa3-JIUYHbIX [1aPAMETPOB.

13 Ilony4yeHue IeHOK HOHHO-TUIA3MEHHBIM PaCIIBUICHUEM.

14 TexHosorus mIa3MEHHBIX MPOLECCOB. B3auMoaelicTBUE SHEPreTUUECKUX HOHOB C MaTepualla-
MHU.

15 TexHOIOrMUECKUI MPOLIECC U3TOTOBIICHUS PE3UCTUBHON MaTpPULIbI.

16 TexHonorunueckuit mpoiiecc u3rotopiieHnuss RC-cxemsl.

17 Texnonorust COOPOUHBIX MPOIIECCOB.

14.1.3. Tembl KOHTPOJILHBIX padoT

Tema xoHTposIbHON paboThl Ne 1: TexHonorus mutorpaduyecKuX M IIa3MeHHBIX IporeccoB (Pa3-
nensl 2-4 paboueil nporpammsl). BapranTel KOHTPOJIEHONW PaOOTHl MPUBEACHBI B y4€OHO-METOANYECKOM
nocobun (11.12.3.2).

Bapuant 1

1. PaccuntaTh BBIXOJ TOAHBIX KPUCTAJUIOB AJiA ONHOM (poTonuTorpaduyeckol orepaiuu, eciu
romaas kpucramia 0,2 cM2, a TOIIMHA pe3ucTa 1 MKM.

2. Kaxoit Macmitab opurmHaiia BeIOpaTh AJIS MOJIYUYEHUs] PE3UCTOpa B IJICHOYHON CXeMe HIUPUHOM
200 MxMm ¢

TOYHOCTBIO 1 %?

3. B kakoMm ciy4ae MOKHO IOJYyYUTh KOHTAKTHI K IIOJIOCKE pE3UCTOpa METoIoM oOparHoil PP-
MAacCKHu:

a) ®P-no3utus, ®II — no3uTus;

b) ®P — neratup; ®II — HeraTus;

c) ®P — neratus; O — mo3uTHB.

4. Kakoe o0opynoBanue HeoOX0AUMO BBIOpaTh uid nonyueHus: atTasoHHoro @I, ecnu yBenuye-
Hue opuruHaiza M10:1?

Bapuant 2

1. IlorpemHocT! reoMeTpUN TOHKOIUIEHOYHOT'O PE3UCTOpPa, PUCYHOK KOTOPOI'O MOJIYYEH C ITOMO-
IO KOHTAKTHOH

MAacCKH.

2. Paccuntath mapameTpsl MPOSKIIMOHHOW CHUCTEMBI I MOJydeHHs pa3Mepa anemeHTa b = 0,8
MKM.

3. Kakoit Macmtab opurvHajga BeIOpaTh IS TOJYYCHHS pe3ucTopa MUpuHOW 30 MKM C TOYHO-
ctbio 1 % s

nonynpoBogHukoBort UMC?
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4. Kakoe o0opynoBaHue He0OXOAUMO BbIOpATh Ui ModydeHus 3tagoHHoro DI ans niaeHouHon
CXEMBI, €CJIM yBeIu4YeHue opuruHana M20:1?

Bapuant 3

1. TTapameTpbl TOHKOIUIEHOYHBIX KOHJIEHCATOPOB.

2. OueHUTh BEIUYMHY 3a30pa, NMPU KOTOPOM MOXHO MOJY4YMTh MUHUMAaJIbHBIN pazmep 0,7 MKM
mpu 1 =365 am.

3. Kakoii macmtab opuruHana BeIOpaTh AJIsl MOJMYYEHUsT PE3UCTOpa MIHPUHONH 20 MKM C TOYHO-
cteio 1 % s

noaynposoaHukosoir UMC?

4. Kakoe o0opymoBaHue HE0OXOMUMO BBIOpATh Il moiaydeHus dtamoHHoro PIII, ecnu yBennde-
Hue opuruHana M50:1?

Tema koHTpOIBHOM PaboThl Ne 2: TexHomorust GopMUpOBaHUS TOHKOIUICHOYHBIX MOKPHITHIA (Pa3-
nensl 5-9 paboueil nporpammsl). BapranTel KOHTPOJIEHONW PabOTHI MPUBEACHBI B y4€OHO-METOANYECKOM
nocobun (11.12.3.2).

Bapuanr 1

1. Uto onpenenser naBieHHe HACBIIICHHBIX ApPOB METAJUIOB MPU TEPMUUECKOM HCIApEHUU B Ba-
Kyyme?

2. Mopnens nonHoro pacnsuieHus. Kakass MUHUMabHast SHEPTHsl HEOOXOIMMA TSI PACTIbUICHHS ?

3. PaccunTath CKOPOCTh MCIAPEHUS AJIOMUHUSA IIPU TeMIEparype Bblle yciaoBHoU Ha 10 %. s
ATIOMUHUS: A

=11,11; B =15630; M=27; Tycn=1423 K.

4. [IpeactaBuTh 3aBUCUMOCTh KO(pPUITMEHTa pacTIbUICHHS OT YHEPTUU HMoHa B auamnazone 50-150
5B 115 MumeHn U3 Meau rnpu 6omo6apaupoBke HoHaMHu aproHa, eciu npu E = 50 5B S= 0,05 atom/noH.

Bapuant 2

1. Yem onpenensieTcss KOTMYECTBO BEIIECTBA, UCIIAPEHHOTO B yroi dv AJIs TOUSYHOTO UCTIApUTeis?

2. 3aBUCUMOCTb KO3(pPUIIMEHTA PACTIBUICHUS OT SHEPTUU [T JIETKUX U TSHKEIIBIX HOHOB.

3. PaccunTath BpeMs HalbUICHUS IUIEHOK MEIM TONIMHON 1 MKM B LIEHTpe MOAI0XKKU. Menp uc-
napsiercs us3

MOBEPXHOCTHOI'O UCIapuTens miomansio 1 cm2. Pacctosinue oT ucnaputesnst A0 noainoxku 10 cm,
ckopocTh uctapenus 7x10-3 kr/m2xc. [TnotHocts Menu g = 8,96x103 kr/m3.

4. IlpencraButh 3aBUcUMOCTh S oT E B nuanazone ot noporosoit 1o 200 3B. Mumiens — tanrai,
noH — aprod. S =0,01 npu E =50 3B; S = 0,1 npu E = 100 3B; S = 0,4 npu E= 200 3B. M1 =40, M2 =
181; Ecy6 = 8,7 3B.

Bapuant 3

1. Jlns xakux nened peKoMEHAYETCsl METOJ TEPMUUECKOTr0 UCIAPEHHUs C MOMOLIbIO 3JIEKTPOHHBIX
ucnapurenei?

2. Mozienb MOHHOTO paciblieHus. B kakoM ciayyae MakCUMaJIbHO IEepegaBacMasi SHEprusl OT MOHA
aToMaM MHUIIEHH OyieT OobIe: sl JIETKUX WU TSDKENIbIX HOHOB?

3. Paccuurtars Bpems HambLIEHUS IUIEHOK MeIW TONMHON 0,2 MKM B LIEHTpE MOUIOKKHU. Menb
ucnapsercs U3 MOBEPXHOCTHOTO HCTapuTens miomaasio 1 cM2. PaccrosiHue OT ucnapurens 10 MOI0XK-
ku 10 cM, ckopocTb ucnapenust 1x10-3 kr/m2xc. [TnotHocTs Meau g = 8,96x103 kr/m3.

4. PaccunTaTh CKOPOCTh pacTblIeHUsT MUIICHH W3 TaHTana. S=1,48; j= 10 A/m2; NO = 5,52x1028
aTom/m3.

14.1.4. Tembl HHANBUAYAJTbHBIX 32/1aHUI

Tema nHauBUAYAILHOTO 3a1aHus Ne 1:

TexHonorust popMUpOBaHHS TOHKOIIJICHOUHBIX MOKPBITUH

BapuanTts! npuBeneHsl B yueOHO-MeToAnYeCcKoM nocoou (1.12.3.2).

Bapuanr 1

[IpennaraeTcs nmony4uTh IIEHKY cepHuctoro kaamus (CdS) nByms MmetonaMu: TEpMUUYECKUM HC-
HapeHHeM U BBICOKOYACTOTHBIM pacnbuieHneM. O0bsicHUTh MexaHu3M ucnapenus CdS, paccuurarh cko-
POCTH UCTIAPEHUS OT/EIbHBIX KOMIIOHEHT COCAMHEHUS U OTBETUTh HA BOIPOC, KAKUM CIIOCOOOM IPH UC-
napeHuu nonyuuth mieHku CdS crexunomerpuyeckoro coctaBa? OObICHUTh MEXAHU3M BBICOKOYACTOTHO-
ro pacnpuienus mumienu u3 CdS, paccuurarth

OTHOILIEHUE II0TOKA CEpBl K NMOTOKY KaaAMus NpH pacnbuleHnd. Ha 0CHOBE MOJIy4eHHBIX pe3yibTa-
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TOB PEKOMEH0BAaTh CrIoco0 moyuenus mieHok CdS.

BapuanT 2

[TpemnaraeTcs NOIY4YUTh IJIEHKU TaHTana U okucu TaHTana (Ta20S5), ncnonp3yst KaToIHOE pacibl-
neHue. PaccunTtath peXMMbl HAMBUICHUS U ONIPEACIINTh BpeMsl HanbuieHus1 cTpykTypsl Ta — Ta205 - Ta co
caeayromumu tonuuHamu: Ta— 0,2 mxm, Ta205 - 0,5 MkMm.

Bapuant 3

O6ocHOBaTh BEIOOP TEXHOJIOTMU HANBUICHUS IUICHOK BOJb(pama ¢ pa3dpoCcoM TOJIIMHBI TUIEHKU
Ha nojiokke 60x48 mm2 He 6omnee 5 %. Kakum o6pazom obecnieunts TpeOyeMyl0 CKOPOCTh KOHJIEHCA-
M, YTOObI BpeMs HambUICHUs TuieHKH TommuHou 0,03 21 mxm He mpesbimano 1-2 mun? T = 3500 —
4000 K. M = 183,8; A =9,24; B =40260; g = 19,3 r/cm3.

Bapuanrt 4

HccnenoBare BIMSHUE 3HEPTUHM MOHOB Ha KO3((UIMEHT pachbUICHHs B IIMPOKOM TUAra3oHe
sHepruit ot Enop no Emax s nerkux (He) u tsoxensix (Ar) nonos. Mutens — Cu.

Tema nHAUBUAYAIBLHOTO 3a1aHus No 2:

Texnonorus u3rorosienus ¢pparmenta mieHounor UMC. PacueT pexxMOB MosTy4eHHs UICHOK.

BapuanThl npuBeieHbl B yueOHO-METOoIuIecKoM rmocoou (1m.12.3.2).

Bapuanr 1

Pa3zpaboTaTh TeXMapuIpyT H3rOTOBJICHUS PE3WCTUBHOW MATPHIIBI, COACPIKAIICH PE3UCTOPHI JIBYX
rpymnmn:

* TIepBas rpymnma — Xpom;

* BTOpasi TpyIa — KEpMET, IPOBOJAHUKH — aJIFOMUHHUH.

[TpennoxuTh criocoObI MOTyYEHUs TUIEHOK U PacCUUTaTh BPEeMsl HAallbLJICHUS aJIFOMUHUS.

Bapuant 2

Pazpabotats Texmnporiecc RC-cxembl, cocTosmel u3 pe3ucTOPOB Ha OCHOBE IICHOK XpOMa M KOH-
JIEHCATOPOB aJTFOMUHUN

— MOHOOKHCH KpeMHUSI — altoMUHUHN. [IpeanoxxuTh crocoObl MosydyeHusl MICHOK M PacCYUTaTh
BpEMSI HANbUIEHUS XpOMaA.

Bapuant 3

Paspabotats Texnpouecc usroroinenus pparmenta UMC, cocTosiiero u3 pe3ucTopoB - TaHTaN U
KOHJICHCATOPOB: TAHTAJI — OKUCh TAHTAJIa — 30J10TO. TE€XHOJIOrUs MOJyYEHHUs IJIEHOK. Paccunrars Bpems
HalbUJICHMS IJIEHOK TaHTaJa.

Bapuant 4

TpeOyeTcst N3roTOBUTHh TOHKOIUICHOYHYIO MHIYKTUBHOCTh Ha OCHOBE IJICHOYHOM CHCTEMBL: XpOM
— MeJlb — 30J10TO C

CyMMapHOW TONMIIUHON 6 MKM. IIpemtokuth crnocoObl HambUleHHs IJICHOK. Paccumrarh Bpems
HaIlbUICHHUS TJICHOK.

14.1.5. Bonipochl /il NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPaM
TexHoJIOTHs MOTYyYEHUs PUCYHKA UHTETPAJIbHBIX MUKPOCXEM
TexHomoTHs U3roTOBJICHUS (POTOIIA0IOHOB
Pacuer pexxumoB HarnpbUIEHU INIEHOK METOAOM TEPMHUUYECKOr0 UCIIAPEHUSI B BAKYYME
Pacder pexruMOB HalbUICHUS IJIEHOK METOIOM MOHHO-IIJIa3MEHHOTO PAClbUICHUS B BaKyyMe
Pacuet TexHONMOrM4eCKOl MOrPEeIIHOCTH U3rOTOBICHUS 351eMeHTOB UM C
Pa3paboTka TEXHOJOTHYECKOr0 MapuIpyTa U3roTOBJIEHUS TOHKOMIEHOUHbIX UMC

14.1.6. Tembl 1a00paTOpHBIX padoT
Texnonmoruueckuit mpouecc ¢poroaurorpadun
OcaxxieHre pe3nCTUBHBIX U MPOBOJSIINX IIEHOK
W3roToBiieHne 1 Ucciae10BaHNEe TOHKOIIICHOYHBIX KOH/IEHCATOPOB
M3y4enune norpenrHoCTH N3rOTOBICHUS TOHKOIUICHOUYHBIX PE3HCTOPOB

14.2. TpeOoBaHUA K OLIEHOYHBIM MATEPHUAJIAM JJISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 UHBAJH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

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

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

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

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

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

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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