MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
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
®dopma 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 3

Cemectp: 6

Y4eOusiii mnan Habopa 2018 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

CornacosaHa Ha noprtane N2 30933




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
[Ipesenranuu ¢ 12 12

CornacoeaHa Ha noprane Ne 30933 7



MCTIONIb30BAaHHEM
CIIaliJIOB C 00CYKJIEHUEM

TTouckoBbIil MeTO 6
Hroro 3a cemectp: 12 24
Hroro 12 24
7. JlabopaTtopHbie padoThl
HaunmenoBanue nabopatopHbIx padboT mpuBeaeHo B Tabmuie 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a0OpaTOPHBIX padoT
3 =
Q = g
L I
X > O
HasBanus paznenos HaumenoBanue nabopaTtopHbIx paboT z - &5
S S E
S8 gz
Y <
= (S]
6 cemecTp
3 Jlutorpaduyeckue Texnonmornueckuii mpouecc dporoaurorpadun 4 [K-8, TIK-
TMPONECCHI B TEXHONOTHH | pr o 4 9, IICK-2
AJIEKTPOHHBIX CPEICTB
5 Texnomnorus OcaxieHue pe3UCTUBHBIX U MPOBOISIINX MIIEHOK TIK-8, ITK-
MHUPOBAHUS TICK-2
hopmuposa Hroro 9, LC
TOHKOITJIEHOYHBIX
IIOKPBITUHA METOJIOM
TEPMUUYECKOT0 UCTTapEHUS
B BaKyyMme
6 MoHHO-TI1a3MCHHBIC H3roropneHue 1 UCCleI0BaHNE TOHKOILJICHOYHBIX 4 IIK-8, IIK-
METO/IbI MOJTYYECHUS KOHJIEHCATOPOB 9, IICK-2
TOHKHX IIJIEHOK Hroro
7 TexHomorus N3yuenune norpemHocTy U3roToBJICHUS! TOHKOIUIEHOY- [IK-8, I1K-
(dhopmupoBaHuUs HBIX PE3UCTOPOB 9, [ICK-2
ToHKOmIeHOUHBIX UMC Htoro 4
Hroro 3a cemectp 16

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tadmuie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTUYECKHUX 3aHATUH (CEMHUHAPOB)

3 zE

2 = =

2 > 5

HasBanus paznenos HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5

2 2 5

S 8 2

a e g

~ S}

6 cemecTp
3 Jlutorpaduueckue TexHOoorus NoJIy4eH!sl pUCYHKa MHTETPaIbHbBIX MU- 6 ITK-8, T1K-
MPOLECCHI B TEXHOJIOTHU | KPOCXEM 9, [ICK-2
HIICKTPOHHBIX CPECTB Texnonorust u3rorosieHus GorouabioHOB 2
Hroro

5 TexHonorus Pacuer pesxMMOB HalbUIEHNS IUIEHOK METOAOM TEp- 4 IK-8, TIK-
hopmupoBaHUs MHYECKOI0 UCIIAPEHUS B BAKYyMe 9, IICK-2
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TOHKOITJIEHOYHBIX Htoro 4
IOKPBITUHA METOIOM
TEPMUUYECKOT0 UCTTapECHUS
B BaKyyMme
6 NouHo-I1a3MEHHEBIE Pacuet pexxuMOB HaIbUICHUS NIEHOK METOAOM 4 T1IK-8, IIK-
METO/bI MOJy4YEHUs HMOHHO-IUIa3MEHHOTO PaCIbUICHUs B BAKyyMe 9, IICK-2
TOHKHX INIEHOK Viroro 4
7 Texnonorus Pacuer TexHONIOrn4eCKON MOrPEeIHOCTH U3TOTOBJIE- [IK-8, IIK-
(dbopmupoBaHus Hus anementos UMC 9, IICK-2
TOHKOILIEHOYHBIX UM

OHKOIIEHO C Wroro
8 TexHonOrMuecKue PazpaboTka TeXHOIOTMYECKOrO MapIIpyTa U3rOTOBIIE- IK-8, TIK-
MPOIIECCHl U3TOTOBJICHUS | HUSI TOHKOIUIEHOUHBIX IMC 9, IICK-2
TOHKOILIEHOYHBIX UMC Hroro 2
Hroro 3a cemectp 20

9. CamocrosiTesqibHasi padoTa

Bunbl camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTaBICHbI B

Tabimie 9.1.
Tabmuma 9.1 — Buibl caMOCTOSTEIBHON pa0OThI, TPYIOEMKOCTh M JOPMHUPYEMBIE KOMIICTCHIIUN
8 =
= &
Q = =
o S O =
Bunrr camoctosaTensHON & > ©
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTel 2 s 2
St g8 =
a o 2
= S
6 cemecTp
1 Beenenue, uenu u [IpopaboTka TeKIHOHHOTO 1 [IK-8, KontponwsHnas pabora,
3aa9U JUCIUTILINHEI Marepualia TIICK-2, Tect
IToaroroBka K KOHTPOJIb- (K9
HBIM paboTam
Utoro 2
2 IIpon3BoaCTBEHHAs [IpopaboTka JTeKIIHOHHOTO 1 [IK-8, KontponsHnas pabora, Ot-
YHCTOTA, TUTUEHA U MaTepuana [K-9, 4eT [0 UHIUBUAYATHbHOMY
IMAaCHOCTh IICK-2 HHA TYET I -
0e30macHoC TTOATOTOBKA K KOHTPOIb- | C 3ama IO: O . € (} 1a60
HEIM paGoTaM paTtopHoii padore, TecT,
DK3aMeH
Hroro 2
3 Jlutorpaduueckue [ToaroroBka k mpakTuue- 1 I1K-8, Kontponsnas padora, OT-
MPOLIECCHI B TEXHOJIOTMHM | CKUM 3aHSTHUSIM, CEMUHA- IK-9, 4eT [0 UHIUBUAYATHHOMY
3JIEKTPOHHBIX CPEICTB pam IICK-2 3amannio, OTaer 1o Jy1abo-
[TpopaboTka TeKIHOHHOTO 1 patopHoit pabote, Orer
MaTepuaia IO NMPaKTUYECKOMY 3aHs-
o, Tect, Dk3aMeH
OdopMieHHE OTYETOB TT0 2
nabopaTtopHbeIM paboTam
BrimonHeHe HHIUBUTY- 2
aNbHBIX 3a/1aHUN
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
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Htoro

4 TexHonorus [IpopaboTka JIEeKIIMOHHOTO [1K-8, KonrtposnpHas padora,
IJJa3MEHHBIX MPOLIECCOB | MaTepuaia [1K-9, Tecrt, Dx3ameH

[ToaroroBka K KOHTPOJIb- TICK-2

HBIM paboTam

Hroro
5 TexHonorus IToaroroBka K nmpaxkTuye- [1K-8, KonrtponsHas padora, Ot-
(hopMupoBaHus CKUM 3aHATHUSAM, CEMUHA- [K-9, YeT [0 UHIUBUAYaTHbHOMY
TOHKOIUIEHOUHBIX pam [1CK-2 3aganuto, OTuer no nado-
MOKPBITHI METOJIOM TIpopaBoTKa JEKIHOHHOTO patopHoii pabote, OTueT
TEPMHUYECKOTO UCTIApCHUS 0 MPAKTUIECKOMY 3aHS-

€pPMUYECKOIr0 Ucrape MaTepuaa 0 1pa €CKOMY 3a

B BaKyyme tHto, Tect, DK3aMeH

OdopmieHre 0TYETOB 0

nabopaTopHBIM paboTam

Brinonnenue nHANBUAY-

aJIbHBIX 3aJIaHUI

[ToaroroBka Kk KOHTPOJIb-

HBIM paboTam

Hroro
6 MoHHO-1I1a3MEHHbBIE IToaroroBka K mpaxkTuye- I1K-8, KonTposnbhas pabota, OT-
METO/Ibl TIOJTYUYEHHS CKHM 3aHSATHUSAM, CEMUHA- [1K-9, YeT [0 UHIUBUAYaTbHOMY
TOHKHUX IUIEHOK pam [1CK-2 3aganuto, OTuer o jgabdo-

[TpopaboTka JIEKITMOHHOTO paTopHoli pabore, Oryer

Marepuaa 10 IPAaKTUYECKOMY 3aHs-

TH1o, Tect, JKk3aMeH

OdopmieHne 0T4ETOB IO

JabopaToOpHBIM paboTam

Boinonnenue nHIUBUAY-

aJIbHBIX 3aJIaHHUI

ITonroroBka Kk KOHTPOJIb-

HBIM paboTam

Hroro
7 TexHomorus [ToaroroBka k mpakTuue- I1K-8, Kontponsnas padora, OT-
(dhopmupoBaHus CKHM 3aHATHUSAM, CEMUHA- [1K-9, 4eT 110 UHIUBUAYaTbHOMY
TOHKOILIEHOUHBIX UMC pam TICK-2 3aganuio, OTyer o jgabdo-

[IpopaboTka JIEKIIMOHHOTO paTopHoli pabore, Oryer

MaTepuaa O MPaKTUYECKOMY 3aHS-

o, Tect, Dx3aMeH

OdopmiteHre 0TIETOB TIO

nabopaTopHBIM paboTam

[ToaroroBka Kk KOHTPOJIb-

HBIM paboTam

Hroro
8 TexHonoruueckue [ToaroroBka Kk mpakTuue- [TK-8, Kontponsnas padora, OT-
MPOLECCHI U3TOTOBIICHUSI | CKUM 3aHSATHUSIM, CEMHHA- [1K-9, YeT [0 UHIUBUIAYaTbHOMY
ToHKOIUIEHOUHBIX UIMC | pam [1CK-2 3agaHuto, OTUeT no mpax-

IIpopaboTka JIEKIIUOHHOTO
Marepuaia

THYECKOMY 3aHTHIO, TecT,
OK3aMeH
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Uroro 2
9 Texnomnorus coopounsix |[IpopaGoTka JIEKIHOHHOTO 1 | IIK-8, KonrtposnpHas padora,
MIPOIIECCOB Marepuala [1K-9, Tecrt, Dx3ameH
Hroro p  |TICK-2
Hroro 3a cemectp 38
TlonaroroBka u caaya dK3a- 36 DK3aMeH
MeHa
Hroro 74
10. KypcoBasi padota (mpoekr)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00y4YaloIIUXCs

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
o MaxkcuMalbHbIN MaxkcuManbHBIN
DOneMeHTHI yueOHOH 6asu1 3a nepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NESITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
6 cemecTp
KonTponbhas pabota 10 10 20
OTyer no MHIUBUAYATb- 5 5 5 15
HOMY 3aJJaHUIO0
OTuet no nabopaTopHOii 7 7 14
pabore
OTyer 1o NpakTUIECKOMY 5 5 5 15
3aHATHIO
Tect 6 6
Hroro makcumym 3a nepu- 10 27 33 70
on
DK3aMeH 30
Hapacratomum urorom 10 37 70 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% o 89% ot makcuManbHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuManbHON cymMMbl O6atoB Ha aaty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHNOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle

11.3.

Tabmuua 11.3 — [lepecueT cymmbl OaIOB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

Onenka (I'OC)

HtoroBas cymma Oasios,

Ornenka (ECTS)
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YUUTBIBACT YCIICIITHO CIAaHHBIH

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4enp xoporiio)

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

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6aioB F (Hey1oBIETBOPUTENBHO)
3a4TEHO)

12. YueOHO-MeTOnMYecKkOe M HHPOPMALMOHHOE 00ecTeYeHre I CIHIIIMHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. Tlpomueccsl 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 6ubmuoreke TYCYP - 74 5k3.)

2. TexHOIOTHS TOHKOIUICHOYHBIX MUKpOcxeM : yueOHoe nmocodue / T. Y. Jlanununa ; denepaib-
HOE areHTCTBO IO 00pa3oBaHui0, TOMCKHI rOCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PaIHO-
anekTponuku, Kadbenpa ¢uznueckoit anekrponuku. - Tomck : TYCVYP, 2007. - 151 c. (manmuue B 6ubimo-
Teke TYCVYP - 44 5k3.)

12.2. lonostHUTEILHAS JIATEPATYpa

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

2.  MuxposnektpoHuka: PU3n4ecKre U TEXHOJIOTHYECKHE OCHOBBI, HAJIS)KHOCTD: Y4eOHOe M0oco-
oue mist By30B / U. E. Edpumos, U. 5. Kossips, F0. . T'opOyHOB. - 2-¢ u3n., nepepad. u jgom. - M.: Beic-
mrast mkona, 1986. - 464 c. (nanmuue B 6udmoreke TYCVYP - 51 3k3.)

3. Texnomorus mukpocxeM : YueOHoe nocooue miusa By3oB / O. JI. [lapdenos. - M. : Bricmias
mikona, 1986. - 318[2] c. (manuune B 6udmuoreke TYCVYP - 113 3k3.)

4. TexHonoruss MHUKpO3JIEKTpOHHBIX ycTpoicTB: CrnpaBounuk / 3. 1O. T'orpa. - M.: Pagno u
cBsi3b, 1991. - 528 c. (nanmmuue B 6udmoreke TYCVYP - 46 5k3.)

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

6. TexHomorusi, KOHCTPYKIIUM U METOIBI MOJCIUPOBAHUS KPEMHHEBBIX MHTETPAIBHBIX MHKPO-
cxeM [Tekcr] : yueOHoe mocobue mist By3oB: B 2 4. / pen. 10. A. Yarsirua. - M. : BUHOM. Jla6oparo-
pust 3nanuii, 2010 - . - (Onexrponuka). - ISBN 978-5-94774-583-2. Y. 1 : TexHonaoruyeckue mporecchl
W3TOTOBJICHUSI KPEMHHUEBBIX MHTETPAJIbHBIX cXeM u uX monenupoBanue / M. A. Koposnes, T. FO. Kpynku-
Ha, M. A. PeseneBa. - M. : BU-HOM. Jlabopatopus 3nanuii, 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-MeTOAHuYeCKH e MOCO0Uus

1. TexHomorus TOHKOIUIEHOYHBIX MUKPOCXEM : Y4€OHO-METOIMUECKOE TOCOOUE MO ayJUTOPHBIM
MPAKTUYECKUM 3aHIATHSAM U CaMOCTOSATEIBHOW paboTe aisd cTyeHTOB crenaabHoctu 210104 "Mukpo-
DJIGKTPOHUKA W TBepao-TenbHas nekrponuka” / T. W. Janwnuna, . A. Yucroenora ; denepanpHoe
areHTCTBO MO0 00pa30BaHUI0, TOMCKHII rocyIapCTBEHHBIM YHUBEPCUTET CHCTEM YIPABICHUS U PaJU0dIIEK-
TpoHUKH. - Tomck : TYCVYP, 2007. - 73 c. (Hanuuue B 6ubmmotexe TYCVYP - 50 3k3.)

2. Janwmmna T.M., CaxapoB IO.B. TexHonorus TOHKOIJIEHOYHBIX MUKpPOCXeM : Mertoaudeckue
yKa3aHMs 10 BBITOTHEHUIO TabopaTopHbIX padoT. — Tomck: TYCVYP, 2007. — 63 c. (Hanuyue B OMOIHOTE -
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ke TYCVYP - 23 3k3.)

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

Y4eOHO-METOIMUYECKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAJIHJIOB MIPEIOCTABIIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCIPUATHUS UHPOPMAIIHH.

JLJist I ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JLJ1st 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. MaTtepuaibHO-TEXHHYECKOe o0ecneyeHrue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

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

13.1.1. MaTepuaabHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OeceunBaroIe TeMaTHIeCKue ui-
JIOCTPALMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE U NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
YuebHas aymuTopus
yueOHasi ayIuTOpusl ISl IPOBEICHHS 3aHATUI PAKTUYECKOTO THIA, yueOHast ayIuTOpHUs IS TIPO-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA
634034, Tomckas ob6macts, T. Tomck, Bepmnauna ynuua, a. 74, 222 ayn.
Onucanue uMeronierocs 000pyA0BaHuUs:
- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo mpenoaBaress.
[TporpamMHOe obecnieueHre He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1adopaToOpHbIX padoT
JlaGopaTopusi TEXHOJIOTUM UHTETPATIbHBIX CXEM
yueOHasi ayuTopus Ui IPOBEACHUS 3aHATHI 1aO0OpaToOpHOTO TUIIA
634034, Tomckast o6nacts, T. Tomck, Bepmununa ynuna, a. 74, 116 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- YcraHoBKa BakyyMHOTro HamnbiieHuss Y PM-3 (2 mr.);
- YcraHoBKa BakyyMHOTo HanbuieHus Y BH-2M-1;
- YcraHoBKa BakyyMHOro HanblieHus BYII-5;
- Hacoc Bakyymnsiii 2 HBP-5/1M;
- Bakyymmerp BUT-2;
- Ucrounuk nuranus YUII-2 (2 mr.);
- U3mepurens nmmutanca E7-20;
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- Uctoynuk nutanus HY 3003;

- Mukpockon MMYV-3;

- Mukpockon MI1-4;

- Muxkpockon MbC-9;

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;
- PaGouee mecTo mpemnoaBares.

[Iporpammuoe obecrieueHue He TpedyeTcsl.

VYueOHas aymuropus

yueOHas ayuToOpus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBe -
JEHUS 3aHATUN MPAKTUIECKOTO TUIA, YdeOHast ayauTOpHs ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHUE I TPOBEACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTALIUMA, TIOMEIICHNE AJIsl pOBe/e-
HUS TEKYIIEro KOHTPOJIA U MIPOMEKYTOUHOM aTTeCTaluu

634034, Tomckast obmactb, . Tomck, Bepmmauna ynuna, a. 74, 117 aya.

Onwucanue uMeromierocs 000pyI0BaHuUs:

- YcranoBka coBmenieHus 1 3kcronupoBanus [[A-310;

- YcraHoBKa Juist HaHeCeHUs (POTOPE3UCTa,

- OnexTpoHHbIH MUKpockon YOMB-100K;

- JAMCTHILIATOP BOABI,

- JJaGoparopHoe obopymoBanue u npudopsl: Mukpockon MbC-9, mukpockon crepeo MC-1, mu-
kpounteppepomerp MUN-4, xumuueckas 1nocysia, peakTHBbI;

- YyeOHast 10CKa;

- IIpoexrop;

- HoyTOyK;

- DKpaH Juis IPOEKTOpa;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— LibreOffice

— PDF-XChange Viewer

— Windows XP

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThI
Jns camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4ueOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIoJI0KEHHBIE 10 aJIpecam:
- 634050, Tomckast o6macTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

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

[Tepedens nporpaMMHOTo obeceueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  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 HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. HeratuBHusiii OP mon geficTBHEM cBeTa:

a) pasnaraercs; 0) moJMMepu3yeTcs; B) He MEHSETCS; T') UCTIapseTcs.

2. Kakoit crioco® 3KCIOHUPOBAHUS CIEAyeT BHIOpATh i OOECIEYeHHST BHICOKOW pa3pelaronei
cnocobnoctu @JI u Gombioro cpoka ciyxOsr OIII:

a) koHTakTHast OJI;

0) 6eCKOHTAKTHasI C MaJIbIM 3a30POM;

B) OECKOHTAKTHAsI ¢ OOJIBIIUM 3a30POM;

r) npoekionHast OJI.

3. B metoze nocnenosarenbHoi DJI (psMble Macku) EpBON ONepaIuu SIBISIETCA:

a) HaHECEeHHeE TUIEHKU paboyero MaTepuaia Ha MOJIOKKY;

0) nanecenue ciosg OP Ha MOATOKKY;

B) yJlaJIeHHe IUIEHKHU pabodyero Marepuana;

r) ynanenue ciost OP.

4. B metone obpatnoit ®@JI nepBoii oneparyu ABIsEeTCS:

a) HaHEeCEHHe TUIEHKU pabovyero MaTepuaa Ha MOJIOKKY;

0) nanecenue cinos ®P Ha MOATOKKY;

B) y/aJeHHe IJICHKU paboyero MaTepuania;

r) ynanenue cios OP.

5. B TpexcnoiHbIX KOHTaKTaX "XpoM — Me/lb - HUKENb'' TIEHKA HUKENS BBITOIHSAET QYHKIIUU:

a) aAre3MOHHOTO CJIOS;

0) MPOBOAIIETO CIIOS;

B) 3aILIUTHOTO CJIOS;

T') IaCCUBUPYIOLIETO CIIOSL.

6. J171st ncnapeHust TyroIu1aBKoOro TaHTajla peKOMEHAYETCs CI0Cco0 NCTIapeHHMS:

a) pe3UCTUBHBIN UCIIapUTeNb U3 BoJb(pama,

0) TUTeNb U3 KepaMHKH;

B) DJIEKTPOHHBIN HCTIAPUTEIID;

T') TUTeJb U3 Tpadura.

7. Jlns ucnapeHus: pe3suCTUBHBIX CILIABOB, COCTOSAIINX U3 HECKOJIIbKUX KOMIIOHEHTOB (0oJiee 1ByX),
PEKOMEHYETCS:
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a) PE3UCTUBHBIN HCTIAPUTED;

0) B3pBIBHOE HCTIAPCHHC;

B) TUTEIb;

r) MeTof "Tpex Temmeparyp".

8. Kakoli a5eKTpo/i Mpyu MOHHO-TUIA3MEHHOM PAaCIbIJICHUE BBIMOIHSACTCS U3 PACIBUISIEMOTO Mate-
puana?

a) aHo; 0) KaToJ; B) MOMJIOXKKA; T') 3KpaH BOKPYT KaToja.

9. B BHZI€ KaKMX YaCTHI] IPOUCXOJIUT PACIIBIJIEHUE MaTepuaia katoaa’?

a) MOJIOKUTEIBHBIX HOHOB; 0)OTPHIIATEIHFHBIX HOHOB; B) AJIEKTPOHOB; T') HEUTPAIBHBIX YaCTHII.

10. KoaddutmeHT pacnbiieHUs ¢ yBETHUYCHUEM YHEPTHH HOHOB B IIMPOKOM JHAra3oHe:

a) BO3pacTaer ;

0) yMEHBIIIaeTCs;

B) CHauaJsia BO3PacTaeT, 3aTeM YMEHBIIIACTCS;

T') HE MCHSICTCSI.

11. KoaddunumeHT pacibuieHUs ¢ yBETUYEHUEM TEMIIEPaTypbl MUILICHU:

a) BO3pacTaer ;

0) yObIBaer;

B) HE MEHSCTCS;

T') CHaJaja BO3pacTaeT, 3aTeM yObIBaeT.

12. IIpouecc pacnbUIeHUS] OTPUIIATENBHO 3aPSIKEHHON MUIIIEHU MPOUCXOAUT MO JEHCTBUEM:

a) HEUTpaJIbHBIX YACTUILL;

0) 2JIEKTPOHOB;

B) TIOJIOKHUTEIHHBIX HOHOB;

') OTpULIATENLHBIX HOHOB.

13. Jls1 yBenudeHus: COMPOTUBIICHHSI TOHKOIUICHOYHBIX PE3UCTOPOB HAJIO:

a) YMCHBIIIUTD JJTUHY;

0) yMEHBIIUTH LIUPUHY;

B) YBEJIMYUTH TOJIIMUHY PE3UCTUBHOM IJICHKU;

T') YMEHBIIUTH YACTHHOEC 00BEMHOE COMPOTUBIICHUE PE3UCTUBHOM IICHKH.

14. TlorpemHOCTh TOHKOIJICHOYHBIX PE3UCTOPOB MpH (DOPMHUPOBAHUH TEOMETPHUIECKUX Pa3MEPOB
C TIOMOIIII0 KOHTAKTHBIX MAaCOK OTPEAETISeTCS:

a) OOKOBBIM TIOJITPABOM;

0) MOAMBLICHUEM;

B) 3aT€HEHUEM;

T') 3aIIbUICHUEM.

15. Kakol AudieKTpuK BBIOpaTh I MONTYYSHUS TOHKOIJICHOYHBIX KOHACHCATOPOB C OONBIION
yIIeTbHOM €MKOCTbIO?

a) Si0 ; 6) Ta205 ; B) A1203; 1) Si102.

16. Kakoit marepuan pe3UCTUBHON INIEHKU PEKOMEHIYETCs AJI1 U3TOTOBJIEHHS BHICOKOOMHBIX pe-
3UCTOPOB?

a) XxpoM; 0) TaHTaII; B) HUXPOM; T') KEPMeET.

17. Ckonbko oTomuTorpaduii TpedyeTcs i1 U3TOTOBICHUS TOHKOIIJICHOUYHBIX KOHJICHCATOPOB?

a) omHa; 0) 1BE; B) TPH; T') YETHIpE.

18. ®oromurorpadus — ...

a) 9TO CIOCO0 MOTYYESHHUS TICHOK B BaKyyMe

b) ato anement UMC

¢) 3T0 criocob nonyueHust pucyaka UMC

d) 10 croco6 JIernpoBaHMs MOTYIPOBOTHUKOB

19. Tpebyercs nu o6parHas DJI npu U3roTOBICHUH BEpXHEHW OOKIAIKH TOHKOIJICHOYHBIX KOHJICH -
caTopoB Ha ocHOBe TuIeHOK Al - SiO - Al?

a) HeT; 0) 11a; B) MOXHO NMPUMEHSATH NpsAimMyto U oopaTtHyto DJI; r) Tonbko npsamyro OJI

20. B TOHKOMJIEHOYHBIX KOHTAKTaX MOACION U3 HUXPOMA CITYXKHUT:

a) ISl yBETHUEHUS IPOBOIUMOCTH;

0) 1S yIydIIeHUS] BO3MOXKHOCTH TTalKH;
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B) JUIs YIIY4ILICHUS aJI[€3UU;
T') IS 3aIIUTHI OT BO3JCHCTBUS OKPYKAIOIICH CPEIbl.

14.1.2. Dx3aMeHALlMOHHBbIE BONPOCHI

1 Texnonornueckue cpepl. bazoBble onepanuy OUMCTKH KUAKUX U Ta3000pa3HbIX cpea. OuncTka
MOBEPXHOCTHU IUIACTHUH.

2 Jlurorpaduyeckue mpoueccsl. Pa3peraromias ciocoOHOCTb TUTOTpaduH.

3 Ou3NKO-XMMHYECKHE OCHOBBI Tporecca Qoromurorpadun. Matepuansl (HOTOPE3UCTOB U HX
CBOMCTBA.

4 Crioco0bl SKCIOHUPOBAHUA: KOHTaKTHas poronmurorpadus, Gporomurorpadus ¢ 3a30poM, IIPOEK-
uroHHas OJL

5 Texnonorus usrotopienus ¢oromadiaonos (PIL). IorpemHoctu nzroropnenus OILI.

6 Ontuyeckue 3¢ ¢dexTsl npu GoTonuTorpaduu.

7 MeTozpl ¥ TeXHOJIOTHs (POPMUPOBAHUSI PUCYHKA HHTETPAJIBHBIX CXEM.

8 dusnka TepMUUECKOro UcnapeHus B Bakyyme. Ilonyuenue rmieHok METOAOM TEPMHUYECKOTO UC-
HapeHusl.

9 Tepmuueckoe ucnapeHue B BakyyMe. CkopocTh KoHAeHcauuu. Ilapamerpsl, ompeznensromme
CKOpPOCTb KOHJIEHCA-1[1H.

10 MexaHu3M ucnapeHusi coelMHeHUH U cru1aBoB. CriocoObl ncnapeHus..

11 ®uzuka nonHoro pacneuieHus. CkopocTh pacnblieHUs. CKOPOCTh 0CaXI€HUS IICHOK.

12 Monens nonHoro pacnbuieHus. Koaddunuent pacneiienus. 3aBUCUMOCTh KO3 duLreHTa pac-
NBUIEHUS OT pa3-JTUYHbIX [TAPAMETPOB.

13 Ilony4yeHue NI€HOK HOHHO-IUIA3MEHHBIM PACIIbUIEHUEM.

14 TexHomorus MIa3MEHHBIX MPOIIECCOB. B3anMoeiicTBE YHEPreTHIECKUX HOHOB C MaTepHuaia-
MHU.

15 TexHOIOrMYECKUI TPOLIECC U3TOTOBIICHHS PE3UCTUBHON MaTpPHULIBI.

16 Texnonornueckuii nmpouecc u3roroiaeHuss RC-cxemsl.

17 TexHosorusi COOPOYHBIX MPOIIECCOB.

14.1.3. TeMbl KOHTPOJILHBIX Pa0dOT

Tema xoHTpONBHOM paboThl Ne 1: TexHomorust TuTOrpaguuecKux 1 rasMeHHbIX npoueccos (Pasz-
nenbl 2-4 paboueid mporpaMMmel). BapraHTbl KOHTPOIBHON pabOThI MPUBEACHBI B y4EOHO-METOAUYECKOM
nocobun (1.12.3.2).

BapwuanT 1

1. PaccuntaTh BBIXOJ TOAHBIX KPHUCTAJUIOB IJIsI ONHOW (poTonMTOrpaduvyecKol oreparuu, eciu
mwomaabs kpucrtawia 0,2 cmM2, a TomuHa pe3ucta 1 M.

2. Kakoii Maciitab opuriuHaga BIOpaTh ISl MOJIyYEHHs PE3UCTOpa B TNICHOYHOM CXeMe NIMPHHOMN
200 MkM ¢

TOYHOCTBIO 1 %7

3. B xakoMm ciydae MOXKHO IMOJYYUTh KOHTAKThl K TOJIOCKE pe3ucTopa MeTojaoM obpaTHoil DP-
MacCKH:

a) ®P-no3utus, OII — no3UTHB;

b) ®P — neratus; OIII — HeraTus;

c) ®P — neratug; OII — mo3UTHB.

4. Kakoe obopynoBanue HEOOXOAMMO BBIOpaTh i moiydeHus: dTanoHHoro @I, ecnu yBenude-
Hue opuruHaiga M10:1?

Bapuant 2

1. IlorpemHoCTH reoMEeTpUH TOHKOIUIEHOYHOTO PE3HCTOpPa, PUCYHOK KOTOPOIo MOJIYYeH C IMOMO-
L0 KOHTAKTHOM

MAacCKH.

2. PaccuuTarh mapamMeTpbl MPOCKIIMOHHOW CUCTEMBI IS TIOTY4deHHs pa3mepa snementa b = 0,8
MKM.

3. Kakoii Macmitad opuruHaiga BeIOpaTh AJIsl MOJMYYEHUs pe3ucTopa mHUpuHONH 30 MKM C TOYHO-
cteio 1 % ms

nosayrnposoanukosoilt UMC?

4. Kakoe obopynoBaHHe HEOOXOIUMO BBIOpaTh MjIsl modydeHust dtamoHHoro DI mis rreHouHOM
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CXEMBI, €CJIM yBeIuueHue opuruaaisa M20:1?

Bapuant 3

1. [TapaMeTpbl TOHKOIJIEHOYHBIX KOHJEHCATOPOB.

2. OUeHUTh BEIMYMHY 3a30pa, MPU KOTOPOM MOKHO MOJYYUTh MHUHUMAaJIbHBIA pazmep 0,7 MKM
npu | = 365 am.

3. Kakoit Macmtad opurvHajga BeIOpaTh ISl TIOJYYCHHS PE3UCTOpa MHUpUHONW 20 MKM C TOYHO-
cteio 1 % st

nonynpoBogHukoort UMC?

4. Kakoe o0opynoBaHue HEOOXOOUMO BBHIOpATh Ui NoxydeHus 3tajsonHoro DI, ecnu yBenuye-
Hue opuruHaina M50:17?

Tema xouTposibHON padoTsl Ne 2: TexHonorus GopMHUpOBaHHs TOHKOIUIEHOYHBIX MOKpbITHA (Pa3-
nensl 5-9 paboueit mporpamMmbl). BapuaHThl KOHTPOJIbHON PabOThI MPUBEIEHBI B y4€OHO-METOAMYECCKOM
nocobuwu (m.12.3.2).

Bapuanr 1

1. Yto ompenensieT JaBI€HUE HACBIIIEHHBIX TapOB METAJUIOB MPU TEPMUUYECKOM UCIAPEHUU B Ba-
Kyyme?

2. Mogaens nOHHOTO pacnbiieHus. Kakas MEHUManbHAs SHEPTUsS He0OX0oauMa ISl pacibUICHUS ?

3. PaccunTarh CKOpOCTh UCHIAPEHUS AIFOMUHUSA MPU Temueparype Bbiuie ycioBHou Ha 10 %. s
ATIOMUHMS: A

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

4. IlpencTaBUTh 3aBUCUMOCTH KO3 PHIIMEHTA paCIbUICHUS OT SHEPTHM MOHA B Auamna3one 50-150
5B 115 MuteHu u3 meau npu 6omoOaparpoBKe HoHaMu aproHa, eciu npu E = 50 3B S= 0,05 arom/noH.

Bapuant 2

1. YeMm ompenensieTcsi KOIMYECTBO BEIIECTBA, HCIIAPEHHOTO B yroil dv JJIsl TOYeYHOT o UCTIapuTens?

2. 3aBUCUMOCTb KO3(DPHUIMEHTA PACTIBUICHUS OT SHEPTUU JIJIS JIETKUX U TSHKETBIX HOHOB.

3. Paccuurtarh BpeMsi HallbUICHUS TUICHOK MEAMW TOJNIIMHOW 1 MKM B LIEHTpE MOAJ0XKKU. Menb uc-
napsieTcs u3

MOBEPXHOCTHOT'O UCIMApUTENA Tuiomaabto 1 cM2. PacctosiHue OT UcniapuTens A0 Mo IoKKu 10 cM,
ckopocTh ucnaperust 7x10-3 kr/m2xc. [InotHocTs Menu g = 8,96x103 kr/m3.

4. IlpeacraButh 3aBUCUMOCTH S oT E B nuana3zone ot noporosoi A0 200 »B. Muiliens — TanTtai,
noH — apros. S =0,01 npu E =50 5B; 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 Lesnel peKoMeHAyeTCsl METOJl TEPMHUUECKOr0 MCHApEHUs C MOMOUIBIO 3JIEKTPOHHBIX
ucnapureneun?

2. Mopnenb MOHHOTO paciblieHus. B kakoM ciiydyae MakCMMaJbHO MepenaBaeMas SHEPTUsl OT HOHA
aToMaM MHUIIEHU OyieT OOJbIIe: s JISTKUX WU TSDKETBIX HOHOB?

3. PaccunTtarh BpeMsl HambUJIECHUS TJICHOK MeIW TOIMMHON 0,2 MKM B LIEHTpE MOMIOKKH. Menb
UCIapseTcs U3 MOBEPXHOCTHOTO UCTIApUTENs miomanpio 1 cm2. PaccTossHre OT ucnapuTelis 0 MOI0XK-
ku 10 cm, ckopocth ucnapenust 1x10-3 kr/m2xc. [ImotHOCTh Menu g = 8,96x103 kr/m3.

4. PaccuutaTh CKOPOCTb paclbUICHUS] MUIIEHU n3 TaHTana. S=1,48; j= 10 A/M2; NO = 5,52x1028
aTom/m3.

14.1.4. Tembl HHANBUAYAJIbHBIX 321aHUI

Tema nnauBUAYyabHOTO 3a1aHus Ne 1:

TexHonorust popMUpOBaHUS TOHKOIIIEHOYHBIX TOKPBITUI

BapuanTsl npuBeieHsl B yueOHO-MeToANYECKOM rocoouu (11.12.3.2).

Bapuanr 1

[Tpennaraercst moay4YuTh IIEHKY cepHUcToro kaamus (CdS) aBymst MeTonaMu: TEpMUYECKUM HC-
MIapeHUEM U BBICOKOYACTOTHBIM pacnblieHHeM. O0bAcHUTh MexaHu3M ucnapenus CdS, paccuurars cko-
POCTH UCHIAPEHMS OTAEIbHBIX KOMIIOHEHT COCJMHEHUS U OTBETUTHh Ha BOINPOC, KAKMM CIIOCOOOM IIPU HC-
napeHuu noyyduts mieHku CdS crexuomerpuyeckoro coctaBa? OObICHUTh MEXaHU3M BbICOKOYACTOTHO-
ro pacnsutenus muienu u3 CdS, paccunratsb

OTHOILIEHUE MTOTOKA CEphl K MOTOKY KaaMus MpH pacnbuieHud. Ha 0CHOBE MoJydeHHBIX pe3yibTa-
TOB PEKOMEH0BaTh crioco0 noyuenus mieHok CdS.
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Bapuanr 2

[IpennaraeTcst MONyYHTh TUICHKH TaHTaja U okucu TaHTana (Ta205), ucrnonb3ys KaToaHOE PacIibl-
neHue. Paccuntars pesKMMBl HalIbUIEHUS M OIIPENENIUTh BpeMs HanbUieHus cTpyKTypbl Ta — Ta205 - Ta co
caenyrommMu ToammHaMu: Ta — 0,2 MM, Ta205 - 0,5 MkMm.

Bapuant 3

OO6ocHOBaTh BHIOOP TEXHOJOTHUH HANBUICHUS IJICHOK BOJIb(pama ¢ pa3dopocoM TOJIIMHBI TIICHKA
Ha nojyiokke 60x48 mm2 He Gonee 5 %. Kakum oOpazom obecniedunTs TpeOyeMyr0 CKOPOCTh KOHJIEHCA -
MK, 9ToObI BpeMs HambUleHUs TuieHKu ToimuHoi 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.

Bapuant 4

HccnenoBars BIMSHUAE YHEPTUM MOHOB Ha KOA((UIMEHT pachbLICHHs] B HIMPOKOM TUAIa30HE
sHepruit oT Emop no Emax st nerkux (He) u Tsokensix (Ar) nonos. Mumens — Cu.

Tema uHIUBHUAYATBHOTO 3adaHus Ne 2:

Texuomorust n3rorosyieHus pparmenta rmieHouHot UMC. PacueT pe:kuMoB MmoTy4eHus TUICHOK.

BapuanTsl npuBeieHsI B yueOHO-MeTOoANYEeCKOM rocoouu (1.12.3.2).

Bapuanr 1

Pa3pabotarh TeXxMapmIpyT M3rOTOBJIEHUS PE3UCTUBHOW MATPUIIBI, COJEPIKAIIeH pe3nCTOphI ABYX
TPYIIL:

- TIepBas rpymma — Xpom;

* BTOpasi IpyIIa — KEPMET, IPOBOIHUKH — aTFOMUHHMN.

[TpennokuTh CrIOCOOBI MOTyYEHUS TUICHOK U PaCCYUTATh BPEMsI HAMTBLIICHUS ATFOMUHUS.

Bapuant 2

Paspabotats Texnpouecc RC-cxeMmbl, cocTosiei U3 pe3ucTopoB Ha OCHOBE TUIEHOK XpoMa M KOH -
JIEHCATOPOB aJTFOMUHUI

— MOHOOKHCH KpeMHUSI — amtoMUHUN. [IpeanokuTh crocoObl MOMydeHusl TIICHOK W PacCYUTATh
BpeMs HaIllbUIEHUS XpoMa.

Bapuant 3

Pazpabotath Texmporecc nsrorosieHust pparmenta UMC, cocTosIero u3 pe3aucTopoB - TAHTAI U
KOHJICHCATOPOB: TAHTAJI — OKUCh TaHTAaJIa — 30JI0TO. TEXHOJIOTUS MOJTyUeHHUs MIeHOK. Paccunrars BpeMs
HaIlbUICHHUS IJICHOK TaHTAaJa.

Bapuanrt 4

TpebOyercs M3roTOBUTH TOHKOIJIEHOYHYIO MHIYKTHUBHOCTh Ha OCHOBE IJIEHOYHON CHCTEMBI: XPOM
— MeJib — 30J10TO ¢

CyMMapHOH TONIUHON 6 MKM. [IpemnoxuTh crmocoObl HambUICHUS TJICHOK. PaccuuTtaTh Bpems
HaIbUICHUS TJICHOK.

14.1.5. Bonnpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHUHAPaM
TexHon0rus NoIy4eHHus pUCYHKa HHTETPAJIbHBIX MUKPOCXEM
TexHonmorust U3roropiaeHus GoroumadbioHOB
Pacuer pe:xuMOB HalbUIEHUS IUIEHOK METOZ0OM TEPMUUECKOI0 UCIIapEHHsI B BAKyyMe
Pacuer pesxMOB HanbUIEHHS [IJIEHOK METOJIOM MOHHO-IUIA3MEHHOTO PaclblICHMS B BAKYyMe
Pacuer TexHOMOrMYECKON NOTPEIHOCTH U3roToBIIeHUs 35emMeHToB UMC
Pa3paboTka TeXHOJIOIMYECKOr0 MapIIpyTa U3rOTOBJIEHUS TOHKOMIEHOUHBIX UMC

14.1.6. Tembl 1a00paTOpHBIX padoT
Texnonorunueckuii npouecc ¢poroaurorpadun
OcaxieHne pe3suCTUBHBIX U IIPOBOAAIIUX MIIEHOK
N3roToBieHue 1 ucciae10BaHne TOHKOIIEHOYHBIX KOH/IEHCAaTOPOB
W3yueHne norpemHoCcTy N3roTOBJIEHUS! TOHKOIIJIEHOYHBIX PE3UCTOPOB

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st munr ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TeJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuiie 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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