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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

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 oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 3

Cemectp: 6

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/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 10 10 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).

[TpenmecTByOUMMHI AUCHUIUIMHAMU, (OPMHUPYIOIIMMY HavyaJbHbIe 3HAHUS, SBIAIOTCS: Marepua-
JIbl JIEKTPOHHOM TEXHUKH, TBeproTenbHas 3IeKTpoHMKA, PU3MKa KOHIEHCUPOBAHHOIO cocTosHusA, Du-
3MKa MJICHOYHBIX HAHOCTPYKTYP.

[Tocnenyromumu TUCHMIIMHAMU ABISIOTCA: [IpoeKTHpOBaHKE AIIEKTPOHHON KOMIIOHEHTHON 0a3bl
MUKPO3JIEKTPOHUKA U MUKPOCHUCTEMHOM TeXHUKH, IIponecchl MUKpO- U HAHOTEXHOJOTUH, TeXHOIOTUs
KPEMHUEBOW HaHORJIEKTPOHUKH.

3. TpeGoBanus K pe3yJibTATAM OCBOCHMS JUCUMILTHHBI

[Tpouiecc n3yueHus: AUCUUILIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMUX KOMITETCHIINH:

— TIK-8 cnocoOHOCTHIO BBHITIOJNHATH PAaOOTHI MO TEXHOJOTUYECKON IMOATOTOBKE IMPOU3BOJCTBA
MAaTepUaIOB U U3ACIHI JIEKTPOHHON TEXHUKH;

— IIK-9 TrOoTOBHOCTBIO OPraHU30BBIBAaTh METPOJIIOTUYECKOE OOECTIEUeHUE MPOU3BOJICTBA MATEPH -
aJIOB Y U3JCJIHI JIEKTPOHHON TEXHUKH;

— TICK-2 roroBHOCTBIO K MPUMEHEHUIO COBPEMEHHBIX TEXHOJOTUYECKUX MPOLECCOB U TEXHO-
JIOTUYECKOr0 000pYyIOBaHUS Ha dTanax pa3padoTKHU U MPOU3BOJCTBA U3JIEIHI MUKPOJIEKTPOHUKH U TBEP-
JIOTEIBHOM AJIEKTPOHUKH;

B pesynbrare u3ydeHus: IUCIUTUTMHBI 00YJarOIIUNACS JOKEH:

— 3HaTh (PU3UKO-TEXHOJIOTUYECKHE OCHOBBI MPOIECCOB MPOU3BOJACTBA U3JENIUN AJIEKTPOHHOMN
KOMITOHEHTHOU 0a3bl, 0COOCHHOCTH MPOBEICHUS OTACIBHBIX TEXHOIOTHISCKUX ONEPAIINL;

— yYMeTb pPacCUuTaTh (PU3UKO-TEXHOJIOTUYECKUE PENKHUMBI MPOBEIECHUS TEXHOJIOTMYECKUX MPO-
L[ECCOB JJIS MOJIyYEHHUsI aKTUBHBIX M MACCUBHBIX 3JIEMEHTOB JIEKTPOHHON KOMIIOHEHTHOM 0a3bl ¢ Tpedye-
MBIMH KOHCTPYKTHBHBIMHU U 3JICKTPO(YU3HUECKUMH MTapaMeTPaMu;

— BJaJeTh — HaBbIKAMU BHIOOpA U MPHUMEHEHHS OCHOBHBIX OMNEpaluil TEXHOJOTHUHU CO3JIaHUS
AIIEMEHTOB 3JIEKTPOHHOW KOMIOHEHTHOH 0a3bl ¢ yUE€TOM MX 0COOEHHOCTEH M KOHKPETHBIX LEJIEH; - HaBbI-
KaMU paboThl Ha 00OPYAOBAaHHUH, HCIIOJIB3YEMOM B MPOU3BOACTBE 3JIEMEHTOB AJIEKTPOHHON KOMIIOHEHT-
HOU 0a3bl.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO011ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMIIBI U IIPECTaBIeHa B TaOIu -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI
Bunbl yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
6 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 70 70
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Jlexknnn 34 34
[IpakTueckue 3aHATHS 20 20
JlaGopatopHble pabOThI 16 16
W3 Hux B uHTEpakTUBHON (hopme 10 10
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 TBepaoTenbHas 3JIECKTPOHU- n .
Ka
du3nka KOHJIEHCUPOBAHHO-
3 3 OHZCHCHPO 0 + + + + + + + +
I'0 COCTOSTHUS
4 dusznka IeHOYHBIX HAHO-
3 CHO 0 + + + + + + + + +
CTPYKTYpP

[Tocnenyromue TUCIUIIITUHBL
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1 TIpoexTrupoBaHME JIEKTPOH-
HOM KOMITOHEHTHOM 0a3bl MHU-
KPORJIEKTPOHUKH U MHUKPOCH-
CTEMHOU TEXHUKHU

2 IIpoiieccbl MUKPO- U HAHO-
TEXHOJIOTUU

3 TexHONOTUS KPEMHHEBO
HaHOMJIEKTPOHUKH

- + + + + + + - -

5.4. CooTBeTcTBHE KOMIIETEHINI, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MPU U3YYEHUHN JUCIUILIUHBL, U BUIOB 3aHS -

THU
§ Bunwl 3ansatui
= .
5 = = e
g & ® S S DOpMBI KOHTPOJIS
= .
z = 5 g 2
g Sy S O
4 =
ITK-8 + + + + KonTponsnas padora, OT-
4eT [0 HHIUBUIYaTHHOMY
3aJaHnio, Jk3aMeH, OTdeT
o naboparopHoii pabote,
Tect, OTueT 1o npakTHye-
CKOMY 3aHSITHIO
ITK-9 + + + + Kontponsnas padora, OT-

YCT IO UHANBUAYAIbHOMY
3aJlaHnio, JKx3aMeH, OTdeT
o naboparopHoii pabote,

Tect, OTUeT 1o MpakTHye-
CKOMY 3aHSTHIO

[1CK-2 + + + + KonTponbhas pabota, OT-
YeT 110 UHIUBUYaTbHOMY
3ajanuio, Jk3ameH, OTyer
1o J1abopaTtopHoi padoTe,
Tect, OTuer no npakTuye-
CKOMY 3aHSTHIO

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yYEeHHUS
TexHOI0ruM UHTEPAKTUBHOTO O0yUYEeHHs IPU pa3HbIX (pOpMax 3aHATUHN NpUBEAEHbI B Tabauie 6.1.
Tabmuna 6.1 — TexHoIOrMM HHTEPAKTUBHOTO 00yUYEHHUs IPU Pa3HbIX GOpMax 3aHITUI

WNHrepakTuBHbBIC IpakTHYecKue | MIHTEpakTUBH
Metonsl Bcero, u
3aHATHA, U BI€ JICKITNH, U
6 cemecTp

Pabora B komanie 6
[Ipe3eHTanuu ¢ CNoOIbL30BaHUEM 4
CJIaliIOB C 00CYXKACHUEM
Hroro 3a cemecTp: 6 4 10
Hroro 6 4 10
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7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHBIX padboT

o L=
= 2 =
3 s 5
Z = 5
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 7 &5
2 2 E
> Sz
e e g
= S
6 cemecTp
3 Jlutorpaduueckue TexHomornueckuii mpoiecc Gporomurorpaduu 4 ITK-8, TTK-
TIPONECCHI B TEXHONOTHH | 1 o 4 9, [ICK-2
JIEKTPOHHBIX CPEICTB
5 TexHonorus OcaxzeHne pe3suCTUBHBIX U IPOBOASIINX IIIEHOK IK-8, TIK-
MHUPOBaHHUS -
¢dhopmupoBa Wroro 9, IICK-2
TOHKOIUIEHOYHBIX
MOKPBITUA METOJIOM
TEPMUYECKOTO UCTIAPEHUS
B BaKyyMe
6 MoHHO-11a3MCHHBIE W3roroBneHne u UCCIEI0BAaHNE TOHKOIIJICHOYHEIX 4 TIK-8, I1K-
METO/Ibl MOTYYEHUS KOHJIEHCATOPOB 9, IICK-2
TOHKHX II
0 JIEHOK Hroro
7 Texnonorus N3yyeHune norpemHocTy U3roTOBJICHUs TOHKOIIJIEHOY- IK-8, TIK-
(hopmupoBaHUs HBIX PE3UCTOPOB 9, IICK-2
TOHKOIL
OHKOIUIEHOUHBIX IMC Hroro 4
Hroro 3a cemectp 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmMeHoBaHue NpakTHUECKUX 3aHATUH (CEeMMHApOB) NpHUBeeHO B Tabmuie 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPaKTUYECKUX 3aHSATHIA (CEMUHAPOB)
3 z S
3 =
2 2 5
Ha3zBanus pazznenos HaumeHoBaHne IPaKTUYECKHUX 3aHATHI (CEMUHApOB) | = & &5
& 2, 5
> o =
e e g
= o
6 cemecTp
3 Jlutorpaduyeckue TexHoJIoTHs MOTyYEHUs PUCYHKA UHTETPaJIbHbIX MH- 6 [IK-8, I1K-
MPOLECCHI B TEXHOJOTHH | KPOCXEM 9, [ICK-2
JJIEKTPOHHBIX CPEICTB
p pea TexHoNOTHsI M3rOTOBJICHUS (DOTOIIA0TIOHOB 2
Hroro
5 TexHonorus Pacuer pexrnMOB HaIbUIEHNS TUIEHOK METOAOM TEp- 4 [IK-8, IIK-
(bopmupoBaHus MHYECKOIO UCIIaPEHUS B BaKyymMe 9, IICK-2
TOHKOIUICH
OHKOILICHOYHBIX Virtoro 4
MIOKPBITUI METOIOM
TEPMUYECKOTO UCTIAPEHUS
B BaKyyMe
6 MoHHO-11a3MEHHbBIE Pacuer pe’xnMOB HaIbUIEHMS TUIECHOK METOAOM 4 [K-8, TIK-
METO/Ibl OJTY4YEHUS HMOHHO-IUIa3MEHHOTO PaclbUIEHUS B BAKYyMe 9, IICK-2
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TOHKHX IUICHOK Hroro

7 Texnonorus Pacuer TeXHOIOrH4eCKOM IOrPEIIHOCTH U3TOTOBJIE- IK-8, TIK-
(hopmupoBaHUs Hus 3nemenToB UMC 9, IICK-2
TOHKOIUIEHOUHBIX IMC Hroro 2

8 TexHonornuecKue PazpaboTka TeXHOIOIMYECKOro MapIIpyTa U3roToBIIE- 2 IIK-8, TIK-
MIPOLIECChI U3TOTOBJICHUS | HUsI TOHKOIUIEHOUHbIX UMC 9, [ICK-2
TOHKOIUIEHOUHBIX IMC Htoro P

Hroro 3a cemectp 20

9. CamocrosiTesibHasi padoTa
Bunasl camocTosiTenbHO paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

tabmmue 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 @]
2 z E
: | i:
Bunasl camocrostensHON = > 0
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
= a, =
& o 2
= S}
6 cemecTp
1 Beenenue, nenu u [TpopaboTka JIEKITMOHHOTO 1 ITK-8, KontponrHas pabdora,
3a7a9U JUCHUTIINHEI Marepualia TICK-2, Tect
[ToxroroBka K KOHTPOJIb- (K9
HBIM paboTam
Uroro 2
2 IIpou3BoaCTBEHHAs [IpopaboTka JIeKIIMOHHOTO 1 | IIK-8, KonrtponsHnas pabora, Ot-
YHCTOTA, TUTHEHA U MaTepuana [K-9, YeT [0 UHIUBUAYaTHbHOMY
MMacCHOCTb [ICK-2 HU TYET I -
Oe3omacHoOC TTOrOTORKA K KOHTPOIb- | C 3a7aHHUIO, O : e 9[ 1260
HEIM paGOTaM patopHoii paborte, TecT,
DK3aMeH
HUtoro 2
3 Jlutorpaduyeckue IToaroroBka K npaxkTu4e- 1 [K-8, KontponsHas pabora, Ot-
MPOIECCHI B TEXHOJIOTHUH | CKUM 3aHSATHUSIM, CEMHHA- [K-9, 4eT [0 UHIUBUAYaATHbHOMY
AJIEKTPOHHBIX CPEICTB pam [1CK-2 3ananuio, OTuer 1o y1abo-
[IpopaboTka TeKIIHOHHOTO 1 patopHoit pabote, Orier
IO MPAKTUICCKOMY 3aHSI-
MaTepuana 0 pa CCKOMY 32
o, Tect, Dk3aMeH
OdopmiieHre 0TYETOB T10 2
1a00paTOpHBIM paboTam
Brinonnenne nHANBUIY- 2
aJIbHBIX 3aJTaHUI
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Htoro 7
4 TexHonorus [IpopaboTKa JIEKIIUOHHOTO 1 | IIK-8, KonTposnpHas pabora,
IJIa3MEHHBIX TIPOILIECCOB | MaTepHaia [1K-9, Tecrt, Dx3ameH
[1CK-2

ITonroroBka Kk KOHTPOJIb-
HBIM paboTam
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Htoro

5 TexHonorus IToaroroBka K npaxkTuye- [1K-8, KonrtposnsHnas padora, Ot-
(dhopMupoBaHus CKUM 3aHATHUSAM, CEMUHA- [1K-9, YeT [0 UHIUBUAYaATbHOMY
TOHKOIUIEHOYHBIX pam [1CK-2 3aganuto, Otuer mo jgabo-
HOKPBITHI METOJIOM TpopaGoTKa TeKIHOHHOTO 1 patopHoii pabote, OTueT
TEPMHYECKOr0 UCHIAPCHUS |\ o .. puaa 0 MPAKTUUECKOMY 3aHsI-
B BaKyyme tHto, Tect, DK3aMeH
OdopmieHre 0TYETOB IO 2
nabopaTOpHBIM paboTam
Brinonnenue nHAMBUAY- 2
aNbHBIX 3a/1aHUN
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Htoro 8
6 MoHHO-TIIa3MEHHBIE [ToaroroBka Kk mpakTuue- 1 [IK-8, KontponsHnas pabora, Ot-
METO/IbI TIOJTyYEHUS CKHM 3aHSATHSAM, CEMHHA- [TK-9, YeT MO0 WHIUBUIYATBHOMY
TOHKHUX IUIEHOK pam [1CK-2 3aganuto, Otuer o jgabdo-
TOPHOM te, OTuer
[TpopaboTka JIEKITMOHHOTO 2 paTopHoli pabote, Ote
0 MPaKTUYECKOMY 3aHS-
Matepuana o 1p CCKOMY 3
o, Tect, Ox3aMeH
OdopmiieHre 0TYETOB TIO 2
naboparopHbeIM paboTam
Brinonnenue nHANBUAY- 2
aJbHBIX 3aJTaHUI
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Utoro 8
7 Texuonorus [ToaroroBka k mpakTuye- 2 |IIK-8, Kontponsnas padora, OT-
(hopMupoBaHUs CKHM 3aHSTUSAM, CEMHHA- [K-9, YeT MO0 UHIUBUIYAIbBHOMY
TOHKOILIeHOUYHBIX UMC pam TICK-2 3aganuio, OTyer o jgabdo-
TOpPHOM te, OTuer
[TpopaboTka JIEKITMOHHOTO 1 patopHoit pabote, Or4e
Mareprana 0 NMPaKTUYECKOMY 3aHS-
o, Tect, Dxk3aMeH
OdopmiieHre 0T4ETOB 1O 2
nabopaTopHbIM paboTam
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
Hroro 6
8 TexHOTOTrHMYECKHE [ToaroroBka k mpakThye- 1 TIK-8, Kontponsnas pabota, OT-
MPOLIECCHI U3TOTOBJICHUS | CKUM 3aHSTHUSIM, CEMUHA- [1K-9, YeT MO0 UHIUBUIYAIbHOMY
TOHKOILIeHOYHBIX UMC pam TICK-2 3aganuto, OTYET Mo MpaK-
[IpopaboTka TeKIHOHHOTO 1 TanquKOMy 3aHsTHIo, Tect,
K3aMEH
Matepuaia 3ame
HUtoro 2
9 Texnonorus c6opounbix | [IpopaboTka JIEKIIMOHHOTO 1 [1K-8, KontponpHas pabdora,
MPOLIECCOB Marepuaia [K-9, TecT, Dx3ameH
Hroro | HICK-2
Hroro 3a cemectp 38
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TlonaroroBka u caaya dK3a- 36 DK3aMeH
MeHa
Htoro 74
10. KypcoBasi padota (mpoekr)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYalOIIUXCS

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — bamipHbIE OLIEGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
o MaxkcuManbHbIN MaxkcuManibHBIN
DOneMeHTHI yueOHOH 6asu1 3a nepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
IESITSIbHOCTH 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 nabopaTopHOit 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 6a/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 KOHTPOJIbHBIC TOUKH
banel Ha 1aTy KOHTPOIBHOW TOYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% o 89% ot makcuManbHOM cCyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcumanbHON cymMMbl O6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBJICH B TaOnuIe
11.3.

Tabmuua 11.3 — [lepecueT cymmbl OalIOB B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLIEHKY

HtoroBas cymma 0aos,
Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIIMYHO)
4 (xopo1i1o) (3a4TeHO) 85 -89 B (ouens xopo1io)
75 - 84 C (xoporo)
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70 - 74 D( )
TIOBJICTBOPUTEIIHHO
3 Y ) 65 - 69 Y P
TIOBJICTBOPUTEIIBHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (Hey1oBIETBOPUTENBHO)
3a4TEHO)

12. YueOHO-MeTOnMYecKOe M1 HHPOPMALMOHHOE 0O0ecTeYeHre I CIHIIIMHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. Tlpomeccsl MUKpPO- 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 nmocoodue / T. Y. Jlanununa ; denepab-
HOE areHTCTBO IO 00pa3oBaHui0, TOMCKHIA rOCyIapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U PaIHo-
anekTponuku, Kadbenpa ¢puznueckoit anekrponuku. - Tomck : TYCVYP, 2007. - 151 c. (manmuue B Oubimo-
Teke TYCVYP - 44 5k3.)

12.2. lonostHUTEILHAS JIATEPATypa

1. OOopynoBanue AJig CO3AAHUS U UCCIEOBAHUS CBOMCTB OOBEKTOB HAHODJIEKTPOHUKU: 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: 08.06.2018.

2.  MuxposnektpoHuka: PU3nUecKre U TEXHOJIOTHYECKHE OCHOBBI, HAJIS)KHOCTh: Y4eOHOe Moco-
oue st By30B / U. E. Edpumos, U. 5. Koswips, F0. . T'opOyHOB. - 2-¢ u3n., nepepad. u gom. - M.: Beic-
mrast mkona, 1986. - 464 c. (nanmuue B 6udmoreke TYCVYP - 51 3k3.)

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

4. TexHonoruss MEUKpO3JIEKTpOHHBIX ycTpoicTB: CrnpaBounuk / 3. 0. T'orpa. - M.: Pagno u
cBsi3b, 1991. - 528 c. (nanmmuue B 6ubmoreke TYCVYP - 46 5k3.)

5. ToHKOIJIEHOYHBIE MUKPOCXEMBI JIJIsl PUOOPOCTPOCHUS U BBIYUCIUTEIBHONU TeXHUKH : / B. [,
'mvnenbeown, 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] : yueObHOoe mocobue mist By30B: B 2 4. / pen. 10. A. Yarsirua. - 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. Kpynku-
Ha, M. A. PeseneBa. - M. : BU-HOM. Jlabopatopus 3uanuii, 2010. - 397 c. : un. - ). - bubnuorp.: c. 397. -
ISBN 978-5-94774-336-4 : (nanuune B Oubnmoreke TYCVYP - 10 5k3.)

12.3. YueOHO-MeTOAUYECKHE MOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

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

2. Janwmmna T.M., CaxapoB IO.B. TexHon0orus TOHKOIJIEHOYHBIX MUKpPOCXeM : MeTtoaudeckue
yKa3aHHs 10 BBITOTHEHUIO TabopaTopHbIX padboT. — Tomck: TYCVYP, 2007. — 63 c. (Hanuyue B OMOIHOTE -
ke TYCVYP - 23 5k3.)

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
UHBAJU/I0B
Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
H3 49ucJia Jul ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 340POBbA U MHBAJIIMIOB NIPCAOCTABIISIIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:
- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

12.4. IIpo¢eccuonasibHbie 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
1. http://www.elibrary.ru/ (cBoOOIHBI TOCTYII)
2. http://nano.nature.com/ (cBOOOIHBII TOCTYI)

13. MaTtepuaibHO-TEXHMYECKOE 00ecnevyeHue JUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHHYECKOMY U IPOrPAMMHOMY 00ecrie4eHnIo
AUCHUIJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus! 3aHSATUH JICKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOW M CTaHAApTHOH y4ueOHOI mebenbro. MMeroTces
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JEKIIMOHHBIM pa3/ielaM TUCITUTUINHEI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecrievyeHne A1 NPAKTUYEeCKUX 3aHATHI
VYuyeOHas aymuropus
yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO TUIIA
634034, Tomckast obnacts, . Tomck, Bepmununa ynuia, n. 74, 222 ayn.
Onwucanue uMerouierocs 000pya0BaHuUs:
- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo mpemnoaBares.
[TporpammHoe obecrieueHre He TpeOyeTcsl.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT

YueOHas aymuTopus

yueOHasi ayJuTOPUs ISl TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, y4eOHas ayAuTOpHs Ul IPOBE-
JIEHUS 3aHATUN NMPAKTUYECKOro TUMa, ydeOHas ayauTopus JUIsl IPOBEACHUS 3aHSATHII CEMUHAPCKOro THIIA,
MOMELIEHHUE Ul IPOBEACHUSI IPYNIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIBTALIUN, IOMEIICHNUE AJIs IPOBEE-
HUS TEKYLIETO KOHTPOJI U IPOMEXKYTOYHOM aTTecTaluu

634034, Tomckast o6macts, T. Tomck, Bepmmnuna ynmuna, a. 74, 117 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- YcranoBka coBMelleHus U skcrionupoBanus [A-310;

- YcraHoBKa Juist HaHeceHus (POTOpE3UCTa;

- OnexTpoHHbIN MuKpockon YOMB-100K;

- JIMCcTHILISTOP BOABI,

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

- YueOHas gocKa;

- [IpoexTop;

- HoyrOyx;

- DKpaH JJIs MPOEKTOpa;
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- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo nmpenomaBares.

[TporpammHOe obecrieueHue:

— LibreOffice

— PDF-XChange Viewer

— Windows XP

JlaGoparopusi TEXHOJIOTUU UHTETPATBHBIX CXEM

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

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

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

- YcranoBka BakyymMHoOro HamnbuieHust BYII-5;

- Hacoc Bakyymusiit 2 HBP-5/1M;

- Bakyymmerp BUT-2;

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

- U3mepurtens ummuranca E7-20;

- Uctounuk nutanus HY 3003;

- Mukpockon MMYV-3;

- Mukpockon MUU-4;

- Muxkpockon MbC-9;

- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;

- PaGouee mecto npenogaBares.

[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThI
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4ueOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),

PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapwmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTs, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTb, T. Tomck, Bepimanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:
- yueOHast MmebOeb;
- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMITBIOTEPBI MOAKIIIOUYCHBI K CCTU ((I/IHTepHeT)) H 00eCceYnBaroT JOCTYyIl B JBJICKTPOHHYIO HH-

(dopMalnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo obeceueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYE€HHBIMU

BO3MOKHOCTSIMHU 310POBbSI H HHBAJIUI10B

OcBoeHue JAUCHUIUIMHEBL JIMAaMU € OIpaHUYCHHBIMU BO3MOXHOCTIAMHU 3J0POBbA U MHBAJIMIAMU

OCYHIECTBIIICTCA C UCIIOJIB30BAHUEM CPECACTB O6y‘lCHI/I$I O6H.[CFO U CIICUaJIbHOI'O Ha3HA4YCHMUA.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
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4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YUeOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaud yaeOHOM MHGPOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a1aHUA

1. HeratuBHusii OP mon geficTBHEM cBeTa:

a) pasnaraercs; 0) MoJIMMepU3yeTcs; B) HE MEHSETCS; T') UCTIapseTcs.

2. Kakoit crioco® 3KCIOHUPOBAHUS CIEAyeT BHIOpATh i OOSCIEYeHHsS] BRICOKOW pa3pelaroe
cnocobnoctu @JI u Gombioro cpoka ciyx0sr OIII:

a) koHTakTHast OJI;

0) 6eCKOHTAKTHasI C MaJIbIM 3a30POM;

B) OECKOHTAKTHAsI ¢ OOJIBIIUM 3a30POM;

r) npoekionHast OJI.

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

a) HaHECEeHMeE TUIEHKU paboyero MaTepuaia Ha MOJIOKKY;

0) nanecenue ciost ®P Ha MOTOKKY;

B) yJlaJIeHHe IUIEHKHU pabo4yero Marepuana;

r) ynanenue ciost OP.

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

a) HaHEeCEHHe TUIEHKU pabovyero MaTepuaa Ha MOJIOKKY;

6) Hanecenue cnos OP Ha MOATOKKY;

B) y/aJeHHe IIJICHKU paboyero MaTepuania;

r) ynanenue ciosi 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. J11st ucnapeHust TyroIuiaBKoro TaHTajla peKOMEHAYETCs CIoCco0 NCTIapeHMS:

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:

a) PE3UCTUBHBIN HCTIApUTENh;

0) B3pBIBHOE HCIIAPECHIE;

B) TUT€EIlb;

r) MeTox "Tpex Temneparyp".

8. Kako# a5eKTpos NMpy MOHHO-IUIA3MEHHOM PAaCIbUICHHE BBINOIHAETCS U3 PaclbUIIEMOTO MaTte-
puaina?
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a) aHo; 0) KaToJ; B) MOMJIOXKKA; T') 3KpaH BOKPYT KaToja.

9. B BHI€ KaKMX YaCTHI] TPOUCXOJIUT PACIIbIJIEHUE MaTepuaia katoaa’?

a) MOJIOKUTENBHBIX HOHOB; 0)OTPHUIIATEIFHBIX HOHOB; B) AJIEKTPOHOB; T') HEUTPAIBHBIX YaCTHII.

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

a) BO3pacTacr ;

0) yMEHBIIIAeTCs;

B) CHauaJsia BO3pacTaeT, 3aTeM YMEHBIIIACTCS;

T') HE MECHSICTCSI.

11. KoadduumeHT pacibuieHUs ¢ yBeTUYEHUEM TEMIIEpaTypbl MUILICHU:

a) BO3pacTaer ;

0) yObIBaer;

B) HE MEHSCTCS;

T') CHaJaja BO3pacTaeT, 3aTeM yObIBaeT.

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

a) HEUTpaJIbHBIX YaCTULL;

0) 2JIEKTPOHOB;

B) MOJIOKHUTEIHHBIX HOHOB;

') OTpULIATENbHBIX HOHOB.

13. JIs1 yBenu4eHuUs: COMPOTUBIICHHSI TOHKOIUICHOYHBIX PE3UCTOPOB HAJIO:

a) YMCHBIIIUTD JJTUHY;

0) yMEHBIIUTH MIUPUHY;

B) YBEJIUYUTH TOJIIMHY PE3UCTUBHOM IJICHKU;

T') YMEHBIIUTH YACTHHOEC 00BEMHOE COMPOTUBIICHUE PE3UCTUBHOM IICHKH.

14. TlorpemHOCTh TOHKOIJICHOYHBIX PE3UCTOPOB MpH (DOPMHUPOBAHUH TEOMETPHUIECKUX Pa3MEPOB
C TOMOIIBI0 KOHTAKTHBIX MacOK OTPEIeIISIeTC:

a) OOKOBBIM TIOJITPABOM;

0) MOAMBLICHUEM;

B) 3aT€HEHUEM;

T') 3aIIbUICHUEM.

15. Kako# AudieKTpuK BBIOpaTh I MONTYYSHHUS TOHKOIJICHOYHBIX KOHACHCATOPOB C OONBIION
yIIeTbHOM €MKOCTbIO?

a) Si0 ; 6) Ta205 ; B) A1203; 1) S102.

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

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

17. Ckonbko oTomuTorpaduit TpedyeTcs i U3TOTOBICHUS TOHKOIIJICHOUYHBIX KOHJICHCATOPOB?

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

18. ®oromurorpadus — ...

a) 9TO CIOCO0 MOTYYESHHUS TICHOK B BaKyyMe

b) ato anement UMC

¢) 3TO criocob nonryueHust 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 NpsAmMyto U oopaTtHyto DJI; r) Tonbko npsamyro OJI

20. B TOHKOMJIEHOYHBIX KOHTAKTaX MOACION U3 HUXPOMA CITYXKHUT:

a) ISl yBETHUEHUS IPOBOIUMOCTH;

0) 1S yIydIIeHUS] BO3MOXKHOCTH TTalKH;

B) JJISl YITYYILIEHUS aiT€3UH;

T') IS 3aIIUTHI OT BO3JCHCTBUS OKPYKAIOIICH CPEIbl.

14.1.2. Jx3amMeHallMOHHbIE BONPOCHI
1 Texnosornueckue cpepl. bazoBble onepanuy OUMCTKH KUAKUX U Ta3000pa3HbIX cpea. OuncTka
MOBEPXHOCTHU IUIACTHUH.
2 Jlurorpaduyeckue mpoueccsl. Pa3peraromias cnocoOHOCTb TUTOTpaduH.
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3 ®u3uKo-XMMHUYECKHE OCHOBBI Iporecca ¢oronurorpaduu. Marepuansl (HOTOpE3UCTOB M HX
CBOMCTBA.

4 CnocoObl 5KCIIOHUPOBAHM: KOHTAaKTHas (hotomutorpadus, Goromurorpadus ¢ 3a30poM, MpoeK-
muonHas OJI.

5 Texnonorus usrorosienus ¢oromradnonos (PII). [TorpemuocT nzrorosienus OIII.

6 Onrrueckue 3¢ hexTs! pu GoTomuTorpadum.

7 MeTtopl ¥ TeXHOJOTHS (POPMUPOBAHUS PUCYHKA UHTETPATBHBIX CXEM.

8 du3uKa TepMUUYECKOro ucnapeHus B Bakyyme. [lomydeHue mieHoOK METOA0M TEPMUUYECKOrO UC-
HapeHus.

9 Tepmuyeckoe ucnapenwe B Bakyyme. CkopocTh KoHAeHcanuu. [lapamerpsl, onpenenstomnime
CKOpPOCTb KOHJIEHCA-1UH.

10 Mexanu3m ucnapeHusi COeIMHEHUI U cIi1aBoB. CIOCOOBI HCTTApEHUS.

11 ®uzuka nonHoro pacnsuieHus. CKkopocTs pacnbplieHUs. CKOPOCTh OCaXIE€HNUS IJICHOK.

12 Monens nonHoro pacnsuieHus. Koadgdunmuent pacnbuienns. 3aBUCUMOCTh Ko duimeHTa pac-
NBUIEHUS OT pa3-JTUYHbIX [1APAMETPOB.

13 TlomydyeHue MI€HOK HOHHO-TVIA3MEHHBIM PACTIBUICHUEM.

14 TexHosorus miIa3MeHHBIX MpOILECCOB. B3anMopaelicTBUE SHEPreTHUECKUX HOHOB C MaTepuala-
MU.

15 TexHonornueckuii Mpouecc N3roTOBIEHUS PE3UCTUBHON MaTpPHILIbL.

16 Texnosmorunyeckuit nponecc u3roropiaeHust RC-cxemsl.

17 TexHonorusi COOPOYHBIX TPOIIECCOB.

14.1.3. Tembl KOHTPOJILHBIX PadoT

Tema koHTposbHOM padboThl Ne 1: TexHonmorus nutorpaduyeckrx M mia3MeHHbIX MpoueccoB (Pa3-
nensl 2-4 paboueil nporpammsl). BapranTel KOHTPOJILHONW PabOThI NPUBEAEHBI B y4€OHO-METOANYECKOM
nocobuw (11.12.3.2).

Bapuanr 1

1. PaccunTtarh BBIXOA TOJHBIX KPUCTAIJIOB A OAHOW (hoTomuTorpaduyecKoil orepanuu, eciv
owmaas kpucramia 0,2 cM2, a TOIIIMHA pe3ucTa 1 MKM.

2. Kaxo#t Macmitab opuruHaia BeIOpaTh AJIs [IOJIYyUYEHHUs] PE3UCTOpa B IJICHOYHON CXeMe IIUPUHOMN
200 MM ¢

TOYHOCTHIO 1 %7

3. B xakoMm ciydae MOXKHO IMOJIyYUTh KOHTaKThl K MOJOCKE pe3ucTopa mMerozoMm oOparHoit DP-
MAacKHu:

a) ®P-no3utus, OII — O3UTHB;

b) ®P — neratus; ®II — Herarus;

c) ®P — neratug; OIII — 1O3UTHB.

4. Kakoe o0opynoBanue HE0OXOMUMO BBIOpATh I moiydeHus stamoHHoro PII, ecnmn yBennde-
Hue opuruHana M10:1?

Bapwanr 2

1. IlorpemHoOCTH reOMETPUM TOHKOIUIEHOYHOI'O PE3UCTOpPa, PUCYHOK KOTOPOIO MOJIY4YEH C IIOMO-
I1bI0 KOHTAaKTHOM

MAacCKH.

2. PaccuuTarh nmapamMeTpbl MPOEKIIMOHHOM CUCTEMBI Ul MOJIy4YeHHs pa3mepa aiementa b = 0,8
MKM.

3. Kakoit Macmita® opuruHana BeIOpaTh JUIsl MOJYy4YEHHUS pe3ucTopa mupuHO 30 MKM C TOYHO-
ctbio 1 % s

nosayrnposoanukoBoit UMC?

4. Kakoe o6opynoBaHue He0OXOAUMO BbIOpaTh Ui NodydeHus 3tasoHHoro I ais niaeHouHon
CXEMBI, €CJIM yBelIuueHue opuruaaia M20:1?

Bapuanrt 3

1. [TapaMeTppl TOHKOIUIEHOYHBIX KOHJEHCATOPOB.

2. OueHUTh BEIUYMHY 3a30pa, NPU KOTOPOM MOXKHO MOJYYMTh MUHUMAaJIbHBIN pazmep 0,7 MKM
npu | =365 um.

3. Kakoii mMacimitab opuruHana BbIOpaTh AJIs MOJYYEHUs PE3UCTOpa IIMPUHONH 20 MKM C TOYHO-
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cteio 1 % st

nonynpoBogHukoort UMC?

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

Tema xouTposibHON padoTsl Ne 2: TexHonorus GopMUpPOBaHHS TOHKOIUIEHOYHBIX MOKpbITHA (Pa3-
nensl 5-9 paboueit mporpamMmbl). BapuaHThl KOHTPOJIEHON PabOThI MPUBEIECHBI B y4€OHO-METOAMYECCKOM
nocobuw (1.12.3.2).

Bapuanr 1

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

2. Mogens MOHHOTO pacnbiieHus. Kakas MEHUManbHAs SHEPTUS He0OX0oIuMa ISl pacibUICHUS ?

3. PaccuuTarh CKOpOCTh UCHIAPEHUS AIFOMUHUSA MPU Temueparype Bbiuie ycioBHoU Ha 10 %. s
ATIOMUHMS: A

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

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

Bapuant 2

1. YeMm ompenensieTcsi KOTMYECTBO BEIIECTBA, HCIIAPEHHOTO B yroil dv JJIs TOYeYHOT0 UCTIapuTens?

2. 3aBUCHUMOCTb KO3(pPHUIMEHTA PACTIBUICHUS OT SHEPTUU JIJIS JIETKUX U TSHKETTBIX HOHOB.

3. Paccuurtath BpeMsi HalbUICHUS TUICHOK MEAMW TOJNIIMHOW 1 MKM B LIEHTpe NMOAJ0XKKU. Menb uc-
napsieTcs u3

MOBEPXHOCTHOT'O UCIApUTENA Tuiomanbto 1 cM2. PacctosiHue OT UcniapuTens A0 Mo I0KKH 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. Muiiens — 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. JIns xakux Lene peKoMEeHAyeTCsl METOJl TEPMHUECKOr0 MCHApEeHUs C MOMOUIbIO 3JIEKTPOHHBIX
ucrapureneun?

2. Monenb MOHHOTO paclblieHus. B kakoM ciiydyae MakCMMaJbHO MepenaBaeMas SHEPTUsl OT HOHA
aToMaM MHUIIEHU OyieT OOJbIIe: s JISTKUX WITU TSDKETBIX HOHOB?

3. PaccunTtarh BpeMsl HaMbLJICHUS TJICHOK MeIu 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 CKOPOCTh paclbUICHUS] MUIIEHU U3 TaHTana. S=1,48; j= 10 A/M2; NO = 5,52x1028
aTom/m3.

14.1.4. Tembl HHANBUAYAJIbHBIX 321aHUI

Tema nnauBUAYyanbHOTO 3a1aHus Ne 1:

TexHonorust popMUpOBaHUS TOHKOILJIEHOYHBIX 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 IPU 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 noiyuenus mieHok CdS.

Bapwanr 2

[Tpennaraercs moyyyuTh MJICHKH TaHTasla U okucHu TanTtana (Ta205), ucnonab3ys KaToIHOE PACIIbI-
nenue. Paccuntars pesKMMBbl HaIlbIEHHUS U OINIPENIENIUTh BpeMs HanbuieHus cTpykTypbl Ta — Ta205 - Ta co
caeayromumMu tonmuHamu: Ta— 0,2 mxm, Ta205 - 0,5 MkMm.

Bapuanr 3

O6ocHOBaTh BEIOOpP TEXHOJIOTMU HANBUICHUS IJICHOK BOJb(pama ¢ pa30pocoM TOJIIMHBI IUIEHKU
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Ha nouiokke 60x48 mm2 He Gonee 5 %. Kakum oOpazom obecnieunTs TpeOyeMyr0 CKOPOCTh KOHJIEHCA -
MK, 9ToObI BpeMs HambUleHUs TuieHKu ToymuHoi 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 IIMPOKOM TUAIa30HE
sHepruit oT Emop no Emax st nerkux (He) u Tsokensix (Ar) nonos. Mumens — Cu.

Tema uHIUBHUAYATBHOTO 3aAaHus Ne 2:

Texuomorust n3rorosyienns pparmenta mieHouHot UMC. PacueT pe:kuMoB MoTy4eHus TUICHOK.

BapuanTsl npuBeieHbI B yueOHO-MeTOANYECKOM rocoouu (1.12.3.2).

Bapuanrt 1

Pa3pabotath TeXMapmpyT M3rOTOBJIEHHUS PE3UCTUBHOW MAaTpPHUIIBI, COJACPIKAIIeH Pe3uCTOPHI ABYX
TPYIIIL:

- TIepBas rpymma — Xpom;

* BTOpasi IpyIIa — KEPMET, IPOBOIHUKH — aTFOMUHHM.

[TpemnokuTh CIOCOOBI MOTyYEHUS TUICHOK U PaCCYUTATh BPEMsI HAMTBLIICHUS ATFOMUHUS.

Bapuant 2

Pazpaborats Texmporiecc RC-cxembl, cOCTOSIIEH 13 PE3UCTOPOB HA OCHOBE IJICHOK XPOMa U KOH-
JICHCATOPOB aJTFOMUHUI

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

Bapuant 3

Pazpabotath Texmporecc nsrorosiaeHust pparmenta UMC, cocTosIero u3 pe3anucTopoB - TAHTAI U
KOHJICHCATOPOB: TaHTAJI — OKUCh TaHTAaJIa — 30JI0TO. TEXHOJIOTUS MOJTyUeHHUs MIeHOK. Paccunrars BpeMs
HaIlbUICHHUS IJICHOK TaHTaJa.

Bapuanrt 4

TpebOyercs M3rOTOBUTH TOHKOIJIEHOYHYIO MHIYKTHUBHOCTh Ha OCHOBE IJIEHOYHON CHCTEMBI: XPOM
— MeJib — 30J10TO €

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

14.1.5. Bonipocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
TexHon0rus NoIy4eHHus pUCYHKa HHTETPAJIbHBIX MUKPOCXEM
TexHonmorust U3roropiaeHus GoromadiIoHOB
Pacuer pe:xuMOB HalbUIEHUS IUIEHOK METOZOM TEPMUUECKOI0 UCIIapEHHsI B BAKyyMe
Pacuer pe>xuMOB HanbUIEHHS [IJIEHOK METOJIOM MOHHO-IIA3MEHHOTO 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 IPOBOAAIIUX MIIEHOK
N3roroBieHne 1 ucciae10BaHne TOHKOIIEHOYHBIX KOH/IEHCATOPOB
W3yueHne norpemHoCcTy N3roTOBJIEHUS! TOHKOIIJIEHOYHBIX PE3UCTOPOB

14.2. TpeOoBaHMSs K OLIEHOYHBIM MATepHAaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st munr ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TeJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
npoBepKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.

CornacoeaHa Ha noptane N2 30186

20



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовая работа (проект)
	11. Рейтинговая система для оценки успеваемости обучающихся
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для лабораторных работ
	13.1.4. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Экзаменационные вопросы
	14.1.3. Темы контрольных работ
	14.1.4. Темы индивидуальных заданий
	14.1.5. Вопросы для подготовки к практическим занятиям, семинарам
	14.1.6. Темы лабораторных работ

	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

