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«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)
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‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs
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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: 28.03.01 HaHOTEXHOJI0rMN U MUKPOCHCTEMHASI TEXHUKA
Hanpasnennocts (nmpoduis) / cnennanuzanus: HaHOTeXHOJIOIHU B 3JIEKTPOHNKE U MUKPOCHCTEMHOI
TeXHHKe

®opma o0ydeHus: OUHaA

@akynpreT: @IT, PakyabTeT JJICKTPOHHOM TEXHUKH

Kagenpa: @I, Kadeapa ¢pusnueckoii 3J1eKTPOHUKH

Kypc: 3

Cemectp: 6

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 6 cemectp Bcero Enununner
1 Jlexnuu 34 34 JacoB
2 [IpakTryeckue 3aHATHA 20 20 4acoB
3 JlabopaTtopHbie pabOThI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHN 70 70 4acoB
5 W3 HuX B MHTEpaKkTUBHON (hopme 26 26 4acoB
6 CamocrosrenbHas paboTta 38 38 4acoB
7 Bcero (6e3 sx3ameHna) 108 108 JacoB
8 [TonroroBka u ciava sK3aMeHa 36 36 4acoB
9 OO61mas Tpy10eMKOCTh 144 144 4acoB

4.0 4.0 3.E.

Dx3aMeH: 6 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ,:[pbl
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 (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 rona, paccMoTpeHa u ogo0peHa Ha 3aceqanuu kageapet DD« » 20 rona,
pOTOKOI No

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:

— IIK-2 rotoBHOCTBIO IIPOBOIUTH JKCIEPUMEHTAIBHBIE UCCIECIOBAHUS IO CUHTE3y U aHAIU3Y
MaTepUaoB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOMN TEXHUKU;

— TIK-8 TOTOBHOCTBIO HCIIOJIb30BaTh 0a30BBIC TEXHOJOTHMUECKHE IMPOIIECCHI M O00OpYIOBaHUE,
IIPUMEHSEMBIE B IIPOM3BOJICTBE MaTepHalloB, KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOMN TEXHUKU;

— IIK-10 roTtoBHOCTBIO pabOTaTh HA COBPEMEHHOM TEXHOJOTHYECKOM O00OpYIOBAHUHU, UCHOIb-
3yEMOM B IPOM3BOJICTBE MaT€pPHAIOB U KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKU;

— IICK-2 roToBHOCTBIO K IPUMEHEHUIO COBPEMEHHBIX TEXHOJIOTMUECKHUX IPOLECCOB U TEXHO-
JIOTMYECKOr0 00OpY/IOBAHUS HA dTanax pa3paboTKH U MPOM3BOJCTBA U3JEIUN MUKPO- U HAHOAIEKTPOHH -
KM, TBEPAOTEIbHOMN 3JIEKTPOHUKHA U MUKPOCUCTEMHON TEXHUKH;

B pesynbrate nzyueHust JUCHUIUIMHBL 00y4JaroIUICs TOKEH:

— 3HATh (PU3HKO-TEXHOJOTHYECKHE OCHOBBI MPOIIECCOB MPOM3BOACTBA M3ACIHHA JIEKTPOHHOMN
KOMIIOHEHTHOH 6a3bl, 0COOEHHOCTH MPOBEJCHHUS OTACIBHBIX TEXHOJIOTMYECKUX OTEPaALIni;

— YMeThb pPaccuuTaTh (PU3MKO-TEXHOJOIMUECKUE PEKUMBI NPOBEICHUS TEXHOJIOTHYECKHUX IPO-
IIECCOB JUIS MTOJyYCHHS] aKTUBHBIX M MTACCUBHBIX 3JIEMEHTOB JIEKTPOHHON KOMIIOHEHTHOH 0a3bl ¢ TpeOye-
MBIMU KOHCTPYKTUBHBIMU U 3JIEKTPO(PU3NIECKUMHU [TapaMeTpamH;

— BJAJIeTh — HaBBIKAMU BBIOOpA W MPUMEHEHHUS OCHOBHBIX OINEPALUN TEXHOJIOTUH CO3aHUS
AJIEMEHTOB 3JIEKTPOHHOW KOMIIOHEHTHOM 0a3bl C yU€TOM UX OCOOEHHOCTEIN M KOHKPETHBIX 1IeJIeH; - HaBbl -
KaMH paboThl Ha 00OpYNOBAHUU, MCIIOIB3YEMOM B IPOU3BOACTBE AJIEMEHTOB 3JIEKTPOHHOM KOMITIOHEHT-
HOU 0a3bl.

4. O0beM IMCHUIIMHBI U BUAbI y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsieT 4.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIM -
e 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUILTAHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
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6 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 70 70
Jlexnuu 34 34
[IpakTnueckue 3aHATH 20 20
JlaboparopHbie pabOTHI 16 16
W3 HUX B MHTEpaKTHUBHOU (hopMme 26 26
CamocrosiTenpHas paboTa (Bcero) 38 38
[ToaroroBka Kk KOHTPOJIBHBIM paboTamM

BeinonHenne nHANBUYaNbHBIX 3a1aHUI

Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam

IIpopaboTKa JEeKIMOHHOTO MaTepuana 10 10
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 7 7
Bcero (6e3 3x3ameHa) 108 108
IToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, 4 144 144
3aueTHble EquHuIb 4.0 4.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUABLI 3aHATHHA
Paznensl IUCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmie S.1.

Tabmua 5.1 — Pasgens! IUCHUILIMHEL U BUABI 3aHSITHI

= | 0w | = | a8 ZE
= = g ¥ g 2 8 2
: S s S FoS 2 0
HazBanus pa3nenoB TuCHUATIITHHBL i “ = o o 8 S
= 5 G = & 0 ==
o S < 09 8« g
6 cemecTp
1 Beenenwue, ey v 3a0a4l JUCIMIIHHE 2 0 0 2 4 IIK-10, ITK-8,
[1CK-2
2 IIpon3BOICTBEHHAS UUCTOTA, TUTUEHA U 2 0 0 2 4 [IK-10, ITIK-2,
0e30macHOCTh [IK-8, IICK-2
3 Jlutorpaduyeckre npoIecchl B TEXHO- 6 8 4 7 25 |1IK-10, ITK-2,
JIOTUU SIIEKTPOHHBIX CPEJICTB [TK-8, TICK-2
4 TexHoNOTHA MJIA3MEHHBIX TIPOLIECCOB 4 0 0 2 6 IIK-10, ITIK-2,
[IK-8, IICK-2
5 TexHonorust GOPMUPOBAHUS TOHKO- 6 4 4 8 22 |TIK-10, ITK-2,
MJIEHOYHBIX MOKPBITUA METOJIOM TEPMH- [1K-8, TICK-2
YECKOT0 UCTIapeHUsl B BAKyyMe
6 MoHHO-TUTa3MEHHBIE METO/IbI MOJTyYe- 6 4 4 8 22 |TIK-10, ITK-2,
HHUS TOHKHX IJICHOK IIK-8, IICK-2
7 TexHonorust pOpMHUPOBAHHSI TOHKO- 4 2 4 6 16  |1IK-10, IIK-2,
mieHouHsIX UMC IIK-8, IICK-2
8 TexHONMOTUYECKHUE MPOIIECCHI H3TOTOB- 2 2 0 2 6 IIK-10, ITIK-2,
JICHUS TOHKOIUICHOYHBIX IMC [IK-8, IICK-2
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9 TexHOMOTHS COOPOYHBIX MPOIECCOB 2 0 0 1

I1K-10, ITK-8,
I1CK-2

Hroro 3a CEMCECTP

34 20 16 38

108

Hroro

34 20 16 38

108

5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
Conepxanne pa3aesioB TUCIHUIDIHH (TI0 JIEKITUSM) TPUBEACHO B TadmwIe 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ieiaoB TUCIUILIKH (TI0 JIEKITHSIM)

Ha3zBanus pasznenos

Copeprxanue pa3aesioB TUCHUTITUHBI IO JICKIIHSIM

TpyoeMKOCTb,

q
dopmupyembie
KOMIETEHIIUN

6 cemecTp

1 BBenenue, nenu u
3aJla4M JUCIUTLINHBI

enu u 3amaun kypca. TpeboBanust Kk 00beMy 3HAHUN
M0 AUCLMIUIMHE. DTanbl Pa3BUTHSI 1 COBPEMEHHOE CO-
CTOSIHME TEXHOJIOTUHM MaTePHAIOB U MPUOOPOB Ma-
KpO-, MUKPO- U HAHORJIEKTPOHUKH. OCHOBHBIE TTPO-
LIECCHI TEXHOJOTHH 3JIEKTPOHHON KOMIIOHEHTHOMN
0a3kbl.

(\S]

Hroro

2 TIpou3BoaCTBEHHAs
YHCTOTa, TUTUEHA U
0€3011acCHOCTb

YucThie TOMENeHHs: KilacCu(hUKaIUS POU3-
BOJICTBEHHBIX TIOMEIICHUH IO YUCTOTE BO3YIIHOU
Cpelbl U MUKPOKJIMMATY, ICTOYHHMKH 3arpsi3HEHUH,
crocoObl oOecrieueHus U NOoAepKaHNs YUCTOTHI. Ba-
KyyM: [NTyOMHa BaKyyMma, CPEJCTBA OTKAUYKHU U METObI
KOHTpoJsl. TexHoornyeckne cpeapl: YUCTOTa Mate-
pHaoB, BOJBI, Ta30BbIX CPEXl U )KUIKOCTEH. Annapa-
Typa U JJIEMEHTHI Ta30BbIX U KUIKOCTHBIX CUCTEM.
basoBble onepanyy OUMCTKU KHUIKUX U ra3000pa3HbIX
cpel. OuncTKa NOBEPXHOCTH IU1acTUH. bezonacHocTh
paboThI B YMCTHIX TOMELIEHUSIX: TOKCUUHBIE, B3PBIBO-
OIIACHBIE U MTOKapOONACHBIE CPEABL. Y THIN3aLUs OT-
XOZIOB.

TIK-8,
TICK-2

Hroro

3 Jlutorpaduyeckue
IIPOLIECCHI B TEXHOJIOTHH
ANIEKTPOHHBIX CPEJICTB

Knaccudukanus nponeccon nutorpadpun. Ousuko-
XMMHYECKHE OCHOBBI Iporiecca GhoTomuTorpaduu.
Martepuainsl GoTope3ucToB U ux cBoicTBa. CriocoObI
SKCIIOHMPOBAHUS: KOHTAKTHAs poToauTorpadus,
dboTtomuTorpadus ¢ 3a3opom, npoeknnonnas OJI. Tex-
HoJorus uzroropneHus ¢poromadnonos (OIII). [To-
rpemHocTy u3rorosieHuss OII. Ontuyeckue 3 dek-
ThI TIpH PoTonuTorpaduu. MeToasl U TEXHOJIOTHUS
(hopMHpOBaHUS PUCYHKA MHTETPATTLHBIX CXEM.

TK-10,
TK-2, TIK-
8, TICK-2

HUroro

4 TexHOJIOTHA
MJIa3MEHHBIX MPOIIECCOB

B3aumoneiicTBre sHEpreTHUEeCKUX HOHOB C MaTepHa-
namu. OU3UKO-XUMUYECKUE MPOIIECCHl B HU3KOTEMIIE-
patypHOii razopa3psaHoi miasme. [Ipoiecce TpaBie-
HUS M OYUCTKHU MaTepuasoB ¢ ucnoib3osanrem HITI.
OCHOBBI HOHHOTO TPaBJICHHUS, TIA3MOXHUMHYECKOTO

TIK-10,
TK-2, TTK-
8, TICK-2
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TPaBJICHUSI U MOHHO-XUMHUYECKOI'0 TPaBJICHUS MaTepHU-
aJioB.
Hroro
5 TexHonorus dopMHpoBaHUE MOJIEKYISIPHOTO NoToKa. dusnka rep- [IK-10,
(dbopmHpoBaHus MHUYECKOr0 UcriapeHus B Bakyyme. CKOpOCTb KOHJIEH- IK-2, TIK-
TOHKOIUICHOYHBIX cauuy. MexaHn3m ucnapeHusi COeIMHEHUN U CIIa- 8, [ICK-2
MOKPBITUI METOIOM BOB. Crioco0bI UCTIapeHuUs
TEPMUYECK
ePMHUYECKOr0 UCHAPEHUS | 1y 6
B BaKyyMe
6 MoHHO-11a3MEHHbBIE ®du3nka MOHHOTO pacnblieHus. MoJienb HOHHOTO pac- 6 [IK-10,
METO/IbI TIOJYUYEHUS IIbIEHUS. 3aKOHOMEPHOCTH pacnblieHus. Teopus I1K-2, TIK-
TOHKHUX TUIEHOK MOHHOTO pactblieHusi. CKOpOCTh 0CaXACHUS IIJICHOK. 8, IICK-2
[losnyueHune TIEHOK MOHHO-IIJIA3MEHHBIM PaclblICHU-
eM.
Hroro
7 TexHomorus [Tomnoxku. TOHKOMIEHOYHBIE PE3UCTOPHI, KOHICHCA- T1K-10,
(dhopmupoBaHus TOpPBI, MHAYKTUBHOCTHU. B160Op MaTepuanos. TexHo- [K-2, TIK-
ToHKOIUIeHOUYHbIX UMC | morudeckue norpemtocT. [I[poBoIHUKY U KOHTAKT- 8, [ICK-2
HBbI€ MJIOLIAAKH.
Hroro 4
8 TexHonoruueckue ®opmuposanue ToHkorieHouHbIx UMC ¢ npumene- [IK-10,
MIPOLIECCHI U3TOTOBJICHUS |HUEM MPSMBIX U OOPaTHBIX KOHTAKTHBIX MAacoK. I1K-2, TIK-
TOHKOIUIEHOUYHBbIX UM IICK-2
0 c Hroro 8,IIC
9 TexHomnorus Pasnenenne ninactuH Ha Kpucrtasuibl. MeTos! Kper- [IK-10,
cOOpPOUHBIX ITPOLIECCOB | JIEHUSI KPUCTAIJIOB B KOopIyce npubdopa. Metosl I1K-8,
MIPUCOETUHEHUS BHEIIHUX BbIBO/I0B. COOpKa mpubo- [1CK-2
POB Ha JICHTOYHBIM HOCUTEINb. MeTobl repMeTH3aluu
KOPITYCOB ITPHOOPOB.
Hroro 2
Hroro 3a cemectp 34

5.3. Pa3nenbl JMCUMILUIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NMpeabl Ty IIUMHU)
U o0ecneynBaeMbIMH (NOCJISAYOMIUMHU) JUCHUATIIMHAMHA
Paznenbl quctuIIMHBl ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
o0ecrneynBaeMbIMH (TTOCIEIYIOMIMMHI) TUCHUTUTMHAMHY MIPEICTaBICHbI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

Ne paznenoB qaHHONM MUCIMIUTAHEL, 1711 KOTOPBIX HEOOXOIMMO U3YUCHHE

HauMeHOBaHME TUCIMILIMH obecrneunBaroIuX U 00ecrneYnBaeMbIX JUCIIUILTUH

1 2 3 4 5 6 7 8 9
[IpeamecTByromue TUCHUTITUHBI
1 Marepuaiibl 371€KTPOHHOM N n n N . " n n
TEXHUKHA
2 IIpoeKTHpOBaHUE FINEKTPOH-
HOUM KOMIIOHEHTHOU Bl MH-
0as - + - - + - + - -
KPOAJIEKTPOHUKU U MUKPOCH-
CTEMHOU TEXHUKU
3 TeepnoTenbHas AIEKTPOHU- 4 .
Ka
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4 ®du3uKa KOHJIECHCUPOBAHHO-
'O COCTOSIHUSA

5 ®du3uka IICHOYHBIX HAHO-
CTPYKTYp

+ + + + + + + + +

[Tocnenyrouiye TUCHUTIITUHBI

1 IIpakTuka 1o Mosy4eHuto
po¢eCCHOHAIBHBIX YMEHUN

. + + + + + + + +
Y OTIbITa PO ECCUOHATHLHOM

JeATEIbHOCTH

2 IIpo1iieccbl MUKpPO- U HAHO- n n " + + n " n n
TEXHOJIOTUHU

3 TexHoyOrus KPEMHUEBOM n n " + + n " n n

HAaHOJ3JICKTPOHUKH

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

Bunnl zansatuit

DOpMBI KOHTPOJIA

Kommerenimn
Jlek.

+ | IIpak. 3aH.
+ | JIab. pab.
+ | Cam. pab

=
7
[\
+

KonrtponrHnas pabora, Ot-
4eT 10 UHIUBUAYAILHOMY
3ajaHuio, Jk3ameH, OTyer
o naboparopHoii pabote,

Tect, OTuer no npaxkTuye-
CKOMY 3aHSTHIO

ITK-8 + + + + KonTponsnas padora, OT-
YeT MO0 UHIUBUIYATbHOMY
3aJlaHnio, Jk3aMeH, OTdeT
o naboparopHoii pabote,

Tect, OTueT 1o npakTHye-
CKOMY 3aHSITHIO

IIK-10 + + + + Kontponsnas padora, OT-
YCT IO UHANBUAYAIIbHOMY
3aJlaHnio, JKx3aMeH, OTdeT
o naboparopHoii pabote,
Tect, OTUeT 1o MpakTHye-
CKOMY 3aHSTHIO

I1CK-2 + + + + KonTposnbhas pabota, OT-
YeT [0 UHIUBUYaTbHOMY
3aganuio, Jk3ameH, OTyer
1o J1abopaTtopHoi padoTe,
Tect, OTuer no npakTuye-
CKOMY 3aHSTHIO

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yUCHHUS
TexHOoI0ruu UHTEPAKTUBHOTO O0y4YEeHHs IPU pa3HbIX (POpMax 3aHATUHN NpUBEAEHBI B Tabauie 6.1.
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Ta6muia 6.1 — TexHoIOrHMHM HHTEPAKTUBHOTO 00yYEHHS IPU Pa3HbIX GOpMax 3aHITUI

HNurtepakr
UBHBIE
HNHTepakTuBHBIE
HNHTepakTUBHBIC TEKIUH, | TPAKTUYE
Mertonbt nabopaTopHbIC 3aHITHS, Bcero, u
q q CKHe
3aHSATHS,
q
6 cemecTp
Pabora B xoMaH€e 6 6
[IpesenTtamuu ¢ 14 14
HCII0JIb30BaHUEM
CJIaliJIOB C 00CYKIEHUEM
Pabora B KoMaH/Ie 6 6
Hroro 3a cemecTp: 6 14 6 26
Hroro 6 14 6 26
7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabmuie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT
3 =
3 =
O I
& > O
HasBanus pasnenon HaumenoBanue nabopatopHbix padboT zF &5
o S B
S a8 =
a e g
~ S
6 cemecTp
3 Jlutorpaduyeckue Texnonoruueckuii npouecc potonurorpapuu 4 [IK-10,
TNPONECCHI B TEXHONOTHH | 1 4 I1K-2, T1K-
3JIEKTPOHHBIX CPEJICTB 8, IICK-2
5 TexHonorus OcaxieHue pe3uCTUBHbBIX U MIPOBOASALINX IIEHOK 4 [K-10,
(hopmMupoBaHus Wroro IK-2, TIK-
TOHKOTJICHOYHBIX 8, [ICK-2
MOKPBITHI METOJIOM
TEPMHUYECKOTO UCTIAPEHUS
B BaKyyMe
6 MoHHO-111a3MCHHBIE H3roropneHue U UCCIEA0BAaHNE TOHKOIIJICHOYHEIX 4 IIK-10,
METO/bI MOTYyUYCHUS KOHJIEHCATOPOB TIK-2, TIK-
TOHKHX IINICHOK Hroro 8, IICK-2
7 Texnonorus N3yyenue norpeHocTy U3roToBJIECHUs TOHKOIIJIEHOY- 4 [IK-10,
(hopMupoBaHus HBIX PE3UCTOPOB [IK-2, IIK-
TOHKOIUIeHOUYHbIX UM C Hroro 4 8, [ICK-2
Hroro 3a cemectp 16

8. IIpakTuyeckue 3aHATUSA (CEMUHAPBI)
HanMeHoBaH#e MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 3 £
Q s 5
g ° 3
o ]
HasBanus paznenos HanmMeHnoBaHMe NpakTUUECKUX 3aHATUN (CEMUHAPOB) zF &5
o) S E
= o, =
& o 2
~ S}
6 cemecTp
3 Jlutorpaduueckue TexHOoorus NOJIy4eH!sl pUCYHKa UHTETPaTIbHBIX MU- 6 [IK-10,
MPOLECCHI B TEXHOJIOTHU | KPOCXEM [K-2, TIK-
SNEKTPOHHBIX CPCACTB TexHooTHsI M3roTOBIICHUS (POTOIIA0TIOHOB 2 8, LICK-2
Hroro
5 TexHomorus PacdeTt pe’kxuMOB HalbUICHUS JIEHOK METOJOM TEp- 4 [IK-10,
(dhopmupoBaHus MHMYECKOI'0 UCIIAPEHUS B BAKYyME [K-2, TIK-
TOHKOHJ'I@E—IO‘IHLIX Hroro 4 8, IICK-2
HOKPBITHH METOJIOM
TEPMHUYECKOTO UCTIAPEHUS
B BaKyyMe
6 MonHO-11a3MEHHbBIE Pacuer pe:xMMOB HaIlbUICHMS IUIEHOK METOAOM 4 [IK-10,
METO/IbI MOJTYYECHUS HMOHHO-IIJIA3MEHHOTO PACIIBIJICHUS B BAKYYyME I1K-2, I1K-
TOHKHX IIJICHOK Hroro 4 8, IICK-2
7 Texnonorus Pacuer TexHOMOrHUECKOM NOrPEIHOCTH U3TrOTOBJIE- [IK-10,
(dhopmupoBaHuUs Hus anemenToB UMC [K-2, TIK-
TOHKOIUIEHOYHBIX IMC Hroro ) 8, IICK-2
8 TexHomornueckue Pa3paboTka TEeXHOJOTHYECKOTO MapIIpyTa U3TOTOBJIE- 2 [IK-10,
IIPOLIECCHI U3TOTOBJIEHUS | HUsI TOHKOIUIEHOUHbIX UMC [K-2, TIK-
TOHKOIIEHOYHBIX UMC Hroro 7 8, IICK-2
HWroro 3a cemectp 20

9. CamocrosiTesqibHasi padoTa

Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTABICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugel caMoCTOSTEIbHOM pabOThI, TPYAOEMKOCTh B (DOPMUPYEMbIE KOMIIETECHIHH
3 3 g
: i
Bunsl caMocTosTeNIBHON S )
Hazpanus pa3nenos Z 7 &5 DopMBI KOHTPOIISA
paboTEI L s 2
X g =
e e 2
= S
6 cemecTp
1 Beenenue, uenu u [IpopaboTka TeKIHOHHOTO 1 [IK-10, KontponwsHnas pabora,
3a1a4y JTUCHUILINHBI Marepuaia T1IK-8, Tect
[TonroToBKa K KOHTPOIIb- 1 TICK-2
HBIM paboTam
UTtoro 2
2 IIpousBoiacTBEHHAs [IpopaboTKa JIEeKIUOHHOTO 1 I1K-10, KonTposnbhas pabota, OT-
YHACTOTA, TUTUEHA U Marepuaia [1K-2, YeT N0 UHAWBUAYATbHOMY
0C30I1acHOCTh TTOArOTOBKA K KOHTPOITb- 1 IIK-8, 3aganuto, OT4eT no 1ado-
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HBIM paboTam [1CK-2 paTtopHoii padore, TecT,
Hroro DK3aMeH
3 Jlutorpapuyeckue IToaroroBka K mpaxkTuye- I1K-8, KonTposnbhas pabota, OT-
MPOIIECCHI B TEXHOJIOTUN | CKAM 3aHATHUSIM, CEMUHA- [ICK-2, |4eT no MHANBUYATbHOMY
JJIEKTPOHHBIX CPEICTB pam I1K-10, 3aganuto, Otuer o jgabdo-
TIpopaBoTka JEKIHOHHOTO [K-2 patopHoii pabote, OTueT
Marepuaa M0 MPAKTUYECKOMY 3aHsI-
TH1o, TecT, DKk3aMeH
OdopmieHne 0T4ETOB IO
JabopaToOpHBIM paboTam
Boinonnenue nHIUBUAY-
aJIbHBIX 3aJIaHHI
[ToaroroBka K KOHTPOJIb-
HBIM paboTam
Hroro
4 TexHonoTUst [TpopaboTka JIEKITMOHHOTO [1K-10, KontpomnsHas padora,
IJIa3MEHHBIX MPOLIECCOB | MaTepualia [K-2, TecT, Dx3ameH
[TonroToBka Kk KOHTPOJIb- gléif ’ )
HBIM paboTam )
Hroro
5 Texnonorus [ToaroroBka K npaxkTuye- [IK-10, Konrtponphnas pabora, Ot-
(hopmMupoBaHus CKHMM 3aHSTUSAM, CEMHUHA- [K-2, YeT MO0 UHIUBUIYAIbHOMY
TOHKOIUIEHOYHBIX pam T1IK-8, 3aganuro, OtueT 1o j1adbo-
MOKPBITHI METOAOM [1ICK-2 aTopHoil padore, OTyeT
OKp eTono [TpopaboTka JIEKIIMOHHOTO C paTopHoit padote, Or4e
TEPMHIECKOrO UCIAPEHHS |\ \ororyra o 10 TIPAKTHYECKOMY 3aHsI-
B BaKyyMe tuto, Tect, Dk3aMeH
OdopmieHre 0TYETOB T10
J1abopaToOpHBIM paboTam
Brimonaenne nHAMBUIY-
aJbHBIX 33JIaHUN
[ToaroroBka K KOHTPOJIb-
HBIM paboTam
Hroro
6 MoHHO-TI1a3MEHHBIE [ToaroroBka Kk mpakTuue- [K-8, Kontponsnas padora, OT-
METObI TOTYYCHHUS CKUM 3aHATHUSAM, CEMUHA- [ICK-2, |4eT no MHAMBUAYAIBHOMY
TOHKHX IIJIEHOK pam T1K-10, 3aganuio, Otuer 1o 1abdo-
TIpopaBoTka TEKIHOHHOTO [1K-2 paTtopHoii pabote, OT4yeT
IO MPAKTUIECKOMY 3aHS-
MaTepuaita 0 1ipa CCKOMY 33
TH10, TecT, DKk3aMeH
OdopmiieHre 0T4ETOB 110
n1abopaTOpHBIM paboTam
Brinonnenue nHAMBUAY-
aNbHBIX 3a/1aHUN
[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam
Hroro
7 Texnonorus IToaroroBka K mpaxkTuye- I1K-8, KonTposnbhas pabota, OT-
dhopmupoBaHus CKUM 3aHSTHSIM, CEMUHA- [ICK-2, |deTr no MHANBUIYATEHOMY
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ToHKOIuIeHOUHbIX UMC | pam T1K-10, 3aganuio, OTyer o jgabdo-
[1K-2 TOPHOU te, OTuer
[IpopaboTka JIEKIIMOHHOTO 1 paTopHoii pabote, Otie
MaTepuaa 0 MPAKTUYECKOMY 3aHS-
o, Tect, Ox3aMeH
OdopmiteHre 0TIETOB TIO 2
nabopaTopHBIM paboTam
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 6
8 TexHonoruueckue [ToaroroBka Kk mpakTuue- 1 [K-8, Kontponsnas padora, OT-
IPOLECCHI U3TOTOBIICHUSI | CKUM 3aHSATHUSIM, CEMHHA- [ICK-2, |4eT no MHAMBHUAYAIBHOMY
toHKorieHouHbix UMC | pam TIK-10, 3anannio, OTYeT Mo mpak-
TIpopaBoTka TEKIHOHHOTO 1 TIK-2 T31/IquI<0My 3aHATHIO, TecT,
Marepuaa K3aMeH
Utoro 2
9 Texnonorus coopounsix | [IpopaboTka JIEKITMOHHOTO 1 [1K-10, KontpomnsHas padora,
MPOIIECCOB Marepuaia ITK-8, TecT, Dx3ameH
Hroro p  |HCK2
Hroro 3a cemectp 38
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
Hroro 74
10. KypcoBasi paGora (mpoexr)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OHEHKH yCIIeBAeMOCTH 00y4arouXxcst

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

N . MaxkcuManbHbIN
. MakcumanbHbIN MakcumanbHbBIT
DneMeHTHl yueOHO 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u na cemMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
KonTponbHas pabota 10 10 20
OTyeT no MHAUBUTYAITb- 5 5 5 15
HOMY 3aJJaHUIO0
OTuet no nmabopaTopHOii 7 7 14
pabote
OTt4er 1o NpaKTUIECKOMY 5 5 5 15
3aHATHIO
Tect 6 6
Hroro makcumyM 3a nepu- 10 27 33 70
on
DK3aMeH 30
Hapacratomum nurorom 10 37 70 100
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11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaento)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

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

2. TexHOIOTHS TOHKOIUICHOYHBIX MUKpOCcXeM : yaeOHoe nmocodwue / T. Y. Jlanununa ; denepab-
HOE areHTCTBO IO 00pa3oBaHui0, TOMCKHIA TOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U PaIHo-
anekTponuku, Kadbenpa ¢usznueckoit anekrponuk. - Tomck : TYCVYP, 2007. - 151 c. (manmuue B 6ubmmo-
Teke TYCVYP - 44 5k3.)

12.2. lonosiHuTEIbHAS JIUTEpaTypa

1. OOopynoBaHue JJisi CO3aHUSA U UCCIEIOBAHUS CBOMCTB OOBEKTOB HAHOAJICKTPOHHUKHU: Yuelh-
Hoe nocobue / Yuctoenosa U. A., Janununa T. U. - 2011. 98 c. (nara o6pamenus 8.06.2018) [Dnekrpon-
HBII pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/547, nata obpamenns: 13.06.2018.

2. Mukposnektponuka: Ou3nyeckue U TEXHOIOTHYECKHUE OCHOBBI, HAJIE)KHOCTh: Y4eOHOe MOCco-
oue msa By3oB / U. E. Epumos, U. 5. Kossips, 0. . T'opOyHOB. - 2-¢ u3a., nepepad. u gorm. - M.: Beic-
mrast mkona, 1986. - 464 c. (nanuuue B 6udmoreke TYCVYP - 51 3k3.)

3. Texuomoruss MUKpocxeM : YueOHoe mocodue st By3oB / O. JI. TTapdenos. - M. : Beicmias
mikona, 1986. - 318[2] c. (manuune B 6ubmuoreke TYCVYP - 113 3k3.)

4. TexHonoruss MUKPOIIEKTPOHHBIX ycTpoiicTB: CrpaBounuk / 3. HO. Torpa. - M.: Pagno u
cBs3b, 1991. - 528 c. (nanuuue B 6ubnmmuoreke TYCVYP - 46 5k3.)

5. TOHKOIICHOYHBIE MUKPOCXEMBI ISl MPHOOPOCTPOCHUS U BEIYUCIUTENFHON TeXHUKH : / B. [1.
['mmnensbcon, FO. A. Paguonos. - M. : MammnocTtpoenue, 1976. - 328 c. (Hanuuue B Oubmmoreke TYCYP
- 57 7k3.)
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6. TexHomorusi, KOHCTPYKIIUM U METOIbI MOJCIUPOBAHUS KPEMHHEBBIX MHTETPAIBLHBIX MHKPO-
cxeMm [Tekcr] : yueOHoe mocobue mist By3oB: B 2 4. / pen. 10. A. YHamsirua. - M. : BUHOM. Jla6oparo-
pust 3Hanuit, 2010 - . - (Onexrponuka). - ISBN 978-5-94774-583-2. Y. 1 : TexHonoruyeckue mpouecchl
W3TOTOBJICHUSI KPEMHHUEBBIX MHTETPATIBHBIX cXeM u ux monenupoBanue / M. A. Kopones, T. FO. Kpymnku-
Ha, M. A. PeBeneBa. - M. : BU-HOM. JlaGoparopus 3nanuii, 2010. - 397 c. : un. - ). - bubnuorp.: c. 397. -
ISBN 978-5-94774-336-4 : (nanuune B Oubmroreke TYCVYP - 10 5k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAHuYEeCKH e MO0CO0Uus

1. TexHOIOTUS TOHKOIUICHOYHBIX MUKPOCXEM : YU€OHO-METOJMUYECKOE TOCOOHE MO ayUTOPHBIM
MPAKTUYECKUM 3aHIATHSAM U CAMOCTOSTEIBbHOW paboTe ais cTyneHToB crenuaibHoctu 210104 "Mukpo-
AJIGKTPOHMKA W TBepao-TenbHas anekrponuka”" / T. W. Janwnuna, M. A. Yucroenosa ; denepanbHoe
areHTCTBO M0 00pa30BaHUI0, TOMCKHII rocyIapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U PaJU0dIICK-
TpoHUKH. - Tomck : TYCVYP, 2007. - 73 c. (manuuue B 6ubmmorexe TYCVYP - 50 3k3.)

2. Janwmna T.H., CaxapoB IO.B. TexHonorus TOHKOIIEHOYHBIX MUKpPOCXeM : Meroaudeckue
yKa3aHHs 10 BBITOJHEHUIO TabopaTopHbIX padoT. — Tomck: TYCVYP, 2007. — 63 c. (nanuuue B OnbIHOTE -
ke TYCVYP - 23 5k3.)

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS ISl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAaMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

JI1s1 1M1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 1M1 ¢ HApYLIeHUsIMH OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccuonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. http://www.elibrary.ru/ (cCBOOOTHBINI TOCTYIT)
2. http://nano.nature.com/ (CBOOOIHBIN JOCTYI)

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIIOBBIX U MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MecT He MeHee 22-24, 006opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJIibHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1Jisi NPAKTHYECKUX 3aHA T
YueOHas aymuTopus
yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-
BEJICHHS 3aHITHIA TaO0OPaTOPHOTO THUIA
634034, Tomckas obnacts, . Tomck, Bepmnuna ynuna, n. 74, 222 ay.
Ornucanmne UMEIIErocs 000PYIOBAHNUS
- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;
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- PaGouee mecto mpenogaBarens.
[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne JJIs J1adopaTopHbIX padoT
JlaGoparopusi TEXHOJIOTUU UHTETPATILHBIX CXEM
yueOHast ayJUTOPHs U1l IPOBEICHUS 3aHATUH 1aOOPaTOPHOTO THIA
634034, Tomckast obmactb, . Tomck, Bepumnuna ynuna, a. 74, 116 aya.
Onucanue uMeroierocs 000pya0BaHuUs:
- YcranoBka BakyyMHoro HambuieHuss YPM-3 (2 mir.);
- YcranoBka BakyyMHoro HanbsuieHus: Y BH-2M-1;
- YcraHoBKa BakyyMHOro HanbuieHus BYII-5;
- Hacoc Bakyymusiii 2 HBP-5/IM;
- Bakyymmerp BUT-2;
- Ucrounuk nuranus YUII-2 (2 mt.);
- U3mepurens nmmutanca E7-20;
- Ucrounuk mutanus HY 3003;
- Muxpockorrt MMYV-3;
- Mukpockon MI1-4;
- Mukpockorn MBC-9;
- Kommuiekt cnienmanu3upoBanHoi yueOHoON MeOenu;
- Pabouee mecto npenoaBares.
[TporpamMHoe obecrieueHue He TpeOyeTcsl.

YyeOHast aymuTopust

y‘IC6Hafl ayauTopus I IPOBCACHUA 3aHSATHU JICKITMOHHOI'O THIIA, yqe6Ha51 ayauTopus JJId IMpOBE-
JEHUS 3aHATUN MPAKTUYECKOTo TUIA, YydeOHas ayauTopus ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOro THIIA,
NMOMCIICHUE JJId MMPOBECACHUS I'PYIIIOBBIX U MHAWBHUAYAJIbHBIX KOHCYHLTaHHfI, MOMEIICHUE JIA ITPOBEAC-
HUS TEKYIIETO KOHTPOJIA U IPOMEKYTOYHOM aTTeCTalluu

634034, Tomckast obnactb, . Tomck, Bepumauna ynuna, a. 74, 117 aya.

Ornucanue UMeIIerocs 000pyI0BaHUS:

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

- YcraHoBKa Juist HaHeceHus (POTOPE3UCTa;

- DnexTpoHHbI Mukpockorn YOMB-100K;

- JuCTUIISTOP BOABI;

- JlaGoparopnoe oGopymoBanue u npudopsl: Mukpockon MbC-9, mukpockon crepeo MC-1, mu-
kpounteppepometp MUU-4, xumuyeckas mocyna, peakTUBBI;

- YueOHas 10cKa;

- IIpoexrop;

- HoytOyxk;

- DKpaH Ui IPOEKTOpa;

- Kommnekr cneunanuzupoBanHol yueOHoI mebenu;

- PaGouee mecto nmpenogaBarens.

[IporpamMmMHoOe obecrnieueHue:

— LibreOftfice

— PDF-XChange Viewer

— Windows XP

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATe IbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
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- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieyeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHON JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

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

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOY4eHUs UIs JIOAeH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

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

14.1.1. TecToBble 3a1aHus

1. Heratusnsbiit ®P nop neiictBuem cpera:

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

2. Kaxo#t croco0 3KCHOHUPOBaHUS CIEAYeT BBIOPATh Ui 0OecTieueHus] BHICOKOM pa3peliaronieit
criocobroctn ®DJI u 6omb1I0TO cpoKa ciryx0b1 DIII:

a) kontakTHas OJI;

0) GecKOHTaKTHas C MaJIbIM 3a30pOM;

B) OECKOHTAKTHAsI ¢ OOJIBIIIUM 3a30POM;

r) npoekmuonHas OJIL.

3. B merone nocnenoBarensHoit OJI (mpsimble Macku) IEpBOM ONepaliy SIBIISETCS:

a) HaHECEHHUE TJICHKH padouyero MaTepuasia Ha TOIOKKY;

0) nanecenue cinos OP Ha MOATOKKY;

B) yJIaJICHHE TUIEHKH pabouero MaTepuana;

r) ynanenue ciosi OP.

4. B metone obpatHoi DJI mepBoii onepariu sSBIsSETCS:

a) HaHeCeHHe TUICHKH pabovero MaTepuaa Ha TOIOXKKY;

CornacoeaHa Ha noprane Ne 31240 15



0) nanecenue cios ®P Ha MOATOKKY;

B) yJIaJICHHE IUICHKH pabouyero MaTepuana;

r) ynanenue cios OP.

5. B TpexcnoitHeIX KOHTaKTax "XpoM — MeJlb - HUKEJh'" IJIEHKA HUKEJIS BBITOTHICT (PYyHKITUU:

a) aJAre3uOHHOTO CIIOS;

0) MPOBOJSAIIETO CIIOS;

B) 3aIIIUTHOTO CJIOS;

T') MTACCUBUPYIOIIETO CJIOS.

6. Jlns ucapeHust TyroruiaBKoro TaHTajaa peKOMEHYeTCsl CIOCO0 HCIapeHUsl:

a) pe3UCTUBHBIN UCTIAPUTEIb U3 BOJIb(pama;

0) TUTeNb U3 KepaMHKH;

B) DJIEKTPOHHBIN UCTIAPUTEIIh;

T') TUTeJb U3 Tpadura.

7. Jlns ucnapeHus: pe3uCTUBHBIX CILIABOB, COCTOSAIINX U3 HECKOJIBKUX KOMIIOHEHTOB (0oJiee IByX),
PEKOMEHAYETCS:

a) PE3UCTUBHBII HCTIAPUTEND;

0) B3pBIBHOE HCIIAPCHIE;

B) TUTEIIb;

r) MeToq "Tpex Temreparyp".

8. Kakoili a5eKkTpo/l Mpy MOHHO-TUIA3MEHHOM pacCIblJICHHE BBIMOJIHAETCS U3 PaclbUISIEMOr0 Marte-
puana?

a) a”Hoj; 0) KaTo.I; B) MOMJIOKKA; T') SKpaH BOKPYT KaTo/a.

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

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

10. Koo urmeHT pacnbliieHus C yBEIMUCHUEM SHEPTHH HOHOB B IIUPOKOM JHAra3oHe:

a) BO3pacTaer ;

0) yMEHBIIIAETCS;

B) CHayaJjia BO3pacTaeT, 3aTeM YMEHbBIIAETCS;

') HE MEHSIETCS.

11. KoaddumumeHT pacnbuieHUs C yBeIUYEHUEM TEMITEpaTypbl MUIIICHU:

a) BO3pacTaer ;

0) yObIBaeT;

B) HE MEHSETCS;

I') CHauaja BO3pacTaeT, 3aTeM yObIBaeT.

12. IIpouecc pacnbuieHUs] OTPULIATENIBHO 3aPSXKEHHON MUIIIEHU POUCXOAUT MO JEHCTBUEM:

a) HEUTpaJIbHBIX YaCTHIL;

0) PIEKTPOHOB;

B) MOJOXHUTEIbHBIX HOHOB;

T') OTpHUIIATEILHBIX HOHOB.

13. [Ins yBeIuyeHUs COMPOTUBIICHUS] TOHKOIUICHOYHBIX PE3UCTOPOB HAJIO:

a) YMCHBIIUTH JITUHY;

0) YMEHBIIUTH IIUPHUHY;

B) YBEIIMYUTH TOJIIUHY PE3UCTUBHON IIICHKU;

T') YMEHBIIUTH YAEIbHOE 00BEMHOE COMPOTUBRIICHNE PE3UCTUBHOM IJICHKU.

14. TTorpenHOCTh TOHKOIUICHOYHBIX PE3UCTOPOB MPU (POPMHUPOBAHUH TE€OMETPUICCKUX Pa3MEPOB
C TIOMOIIIBI0 KOHTAKTHBIX MAaCOK OTpeAeseTcs:

a) OOKOBBIM TTOATPABOM;

0) MoAMbBIIICHUEM;

B) 3aTCHEHUEM;

T') 3aITbIICHUEM.

15. Kakoii AMANeKTpUK BBHIOpATh JJISl TONYYEHUS] TOHKOIUICHOYHBIX KOHJIEHCATOPOB C OOJIBIION
YAETBHOU €MKOCTBIO?

a) Si0 ; 6) Ta205 ; B) A1203; 1) Si02.

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

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

17. Cxonbko ¢oronurorpaduii Tpedyercs sl U3TOTOBICHUS TOHKOIUIEHOYHBIX KOHAEHCATOPOB?

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

18. ®oronurorpadus — ...

a) 9TO Coco0 MOJIYYCHHS TUICHOK B BaKyyMe

b) ato anement UMC

¢) aT0 cnoco0 mosryueHus pucynka UMC

d) 570 croco6 nerupoBaHus MOITYIPOBOAHUKOB

19. TpeGyetcs nmu obpatHas DJI mpu U3roTOBICHUN BEPXHEH OOKIIAKH TOHKOTUICHOYHBIX KOHJICH -
caTopoB Ha ocHOBe TIeHOK Al - SiO - Al?

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

20. B TOHKONJIEHOYHBIX KOHTAKTaX MOJCIION U3 HUXPOMA CIIYKUT:

a) ISl yBEIMUYEHUS! IPOBOIUMOCTH;

0) /Ui ymy4IIeHUs BO3MOXKHOCTH TMalKH;

B) JJIS YIIy4ILEHUS aire3uu;

T) 1715 3a1UThI OT BO3JCHCTBUS OKPYKAIOIIEH Cpebl.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1 Texnonoruueckue cpeapl. ba3oBbie onepanyy OUUCTKU KUAKUX U ra3000pa3HbIx cpea. OuucTka
MIOBEPXHOCTHU IUIACTHUH.

2 Jlurorpaduueckue nporeccol. Paspemaromias crnocoOHOCTh JIUTOTpadum.

3 ®u3uko-XMMHUYECKHE OCHOBBI Iporecca ¢oroaurorpaduu. Marepuansl (HOTOPE3UCTOB M HX
CBOMCTBA.

4 CnocoObl 3KCIIOHUPOBaHM: KOHTAaKTHas (oroautorpadus, Goromurorpadus ¢ 3a30poM, MpoeK-
muounHas OJI.

5 Texnonorus uzrorosienus ¢orouadnonon (PLI). [Torpemuoct nzrorosienus OIII.

6 Ontuueckue 3pdexTs! npu hoTonuTorpapuu.

7 Metopl ¥ TeXHOJOTHsI (POPMUPOBAHUS PUCYHKA HHTETPATbHBIX CXEM.

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

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

10 Mexanusm ucnapeHusi COeAMHEHNH U ciaBoB. CriocoObl HCIapeHusl.

11 ®uzuka nonHoro pacnpsuieHus. CkopocTs pacnplieHUs. CKOPOCTb OCaXIEHNUs IIEHOK.

12 Monens nonnoro pacnsuienus. Koagdunmnent pacnbuienns. 3aBUCUMOCTH Ko PuImeHTa pac-
NBUIEHUS OT Pa3-JIUYHbIX [1aPaMETPOB.

13 Ilony4yeHune IEHOK HOHHO-IUIA3MEHHBIM PACIIBUICHUEM.

14 TexHosorus mIa3MEHHBIX MPOLECCOB. B3anMoaelicTBUE SHEPreTUUECKUX HOHOB C MaTepuala-
MHU.

15 TexHOIOrMUECKUI MPOLIECC U3TOTOBIICHUS PE3UCTUBHON MaTpPHULIbI.

16 Texnonorunueckuit mpoiecc u3rotobieHus RC-cxemsl.

17 Texnonorusi COOPOUHBIX MPOIIECCOB.

14.1.3. Tembl KOHTPOJILHBIX padoT

Tema xoHTposIbHON paboThl Ne 1: TexHonorus autorpaduyecKuX M IIa3MeHHBIX TMporeccoB (Paz-
nensl 2-4 paboueil nporpammbl). BapranTel KOHTPOJIIEHOW PaOOTHI MPUBEACHBI B y4€OHO-METOANYECKOM
nocobun (11.12.3.2).

Bapuant 1

1. PaccuntaTh BBIXOJ TOAHBIX KPUCTAJUIOB AJiA ONHOM (poTonuTorpaduyeckol onepaiuu, eciu
riomaas kpucramia 0,2 cM2, a TOJIIMHA pe3ucTa 1 MKM.

2. Kaxoit Macmitab opurmHaiia BeIOpaTh AJIS MOJIYUYEHHUs] PE3UCTOpa B IJICHOYHON CXeMe HIUPUHOM
200 MKM C

TOYHOCTBIO 1 %?

3. B kakoMm ciy4ae MOKHO IOJYyYUTh KOHTAKTHI K IIOJIOCKE pE3UCTOpa METOoIoM oOparHoil PP-
MacKH:
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a) ®P-no3utus, GIII — no3uTus;

b) ®P — neratus; ®II — HeraTus;

c) ®P — neratus; O — mo3uTHs.

4. Kakoe o0OopymoBanue HE0OXOMUMO BBIOpaTh Il moaydeHus dtamoHHoro PII, ecnu yBennde-
Hue opuruHaiza M10:1?

Bapuant 2

1. IlorpemHoCTH reOMETPUN TOHKOIUIEHOYHOI'O PE3MCTOpPa, PUCYHOK KOTOPOIO MOJIY4YEH C IOMO-
L0 KOHTAKTHOH

MAacCKH.

2. Paccuntarh mapameTpsl MPOSKIIMOHHOW CUCTEMBI JJIA TOJydeHHs pazMepa snemeHTa b = 0,8
MKM.

3. Kakoit Macmtad opurvHaga BeIOpaTh IS TIOJYYCHHS pe3ucTopa MmupuHoW 30 MKM C TOYHO-
cteio 1 % st

nonynpoBogHukoBort UMC?

4. Kakoe o0opynoBaHue He0OXOAUMO BbIOpATh Ui ModydeHus 3tajgoHHoro I ans miaeHouHon
CXEMBI, €CJIM yBeIn4YeHrue opuruHana M20:1?

Bapuant 3

1. TTapameTpbl TOHKOIUIEHOYHBIX KOHJIEHCATOPOB.

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

3. Kakoii Macmitab opuruHana BeIOpaTh AJIsl MOJMYYECHUsT PE3UCTOpa MHPUHONH 20 MKM C TOYHO-
cteio 1 % s

noaynposoaHukosoir UMC?

4. Kakoe o0opynoBanue HE0OXOMUMO BBIOpATh il moaydeHus dtamoHHoro PIII, ecnu yBennye-
Hue opuruHana M50:1?

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

Bapuanr 1

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

2. Mopnens nonHoro pacnsuieHus. Kakass MUHUMabHas SHEPTHsl HEOOX0IMMA ISl PACTIbUICHHS ?

3. PaccunTath CKOPOCTh MCIAPEHUS AJIOMUHUS [IPU TeMIeparype Bblle yciaoBHoU Ha 10 %. s
ATIOMUHHUS: A

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

4. [IpeactaBuTh 3aBUCUMOCTh KOd(pPUITMEHTA pacTIbUICHHS OT YHEPTUU MoHA B auamnazone 50-150
5B 15 MumeHn U3 Meau rnpu 6omo6apaupoBKe HoHaMHu aproHa, eciu npu E = 50 5B S= 0,05 atom/noH.

Bapuant 2

1. Yem onpenensieTcss KOMMYECTBO BEIIECTBA, UCIIAPEHHOTO B yroi dv AJIs TOUSYHOTO UCTIApUTEis?

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

3. Paccuurtarh Bpemsi HambLJICHUS IUIEHOK MEAM TOJIIMHOM 1 MKM B IIEeHTpe MOAI0KKH. Menpb uc-
napsiercs us3

MOBEPXHOCTHOT'O UcIapuTens miomanasio 1 cm2. Pacctosinue oT ucnaputesnst A0 noanoxku 10 cm,
ckopocTh uctapenus 7x10-3 kr/m2xc. [TnotHocts Menu g = 8,96x103 kr/m3.

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

Bapuant 3

1. Jlns xakux nened peKoMEHAYETCsl METOJ TEPMUUECKOr0 MCHApEHHUs C MOMOLIBIO 3JIEKTPOHHBIX
ucnapurenei?

2. Mozienb MOHHOTO paclblieHus. B kakoM ciyyae MakCMMaJIbHO IepegaBacMasi SHEpIusl OT HOHA
aToMaM MHUIIEHU OyieT Ooble: s JIETKUX WU TSDKENIbIX HOHOB?

3. Paccuurtarh BpeMsi HallbUICHUS TUICHOK Meau ToauHOM 0,2 MKM B IEHTpe MOIIO0XKKH. Melb
ucrnapsercs U3 MOBEPXHOCTHOTO HCMapuTeNs miomaasio 1 cM2. PaccrosiHue OT ucnapurens 10 MOI0XK-
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ku 10 cM, ckopocTb ucnapenust 1x10-3 kr/m2xc. [InotHocTs Meau g = 8,96x103 kr/m3.
4. PaccunTaTh CKOPOCTH pacTblIeHUsT MUIICHH W3 TaHTana. S=1,48; j= 10 A/m2; NO = 5,52x1028
aTom/m3.

14.1.4. Tembl HHANBUAYAJTBbHBIX 32/1aHUI

Tema nHaUBUAYAIBHOTO 3a1aHus Ne 1:

TexHonorust popMUPOBaHMSI TOHKOIIJICHOUHBIX MOKPBITUH

BapuanTts! npuBenieHsl B yueOHO-MeToAnYECKOM ocoou (1.12.3.2).

Bapuanr 1

[Tpemnaraercs nmony4uth IUIEHKY cepHuctoro kaamus (CdS) nByms MmetonaMu: TEpMUUYECKUM HC-
HapeHNeM U BBICOKOYACTOTHBIM pacmbuieHneM. O0bsicHUTh MexaHu3M ucnapenus CdS, paccuurars cko-
POCTH UCTIAPEHUS OTNENbHBIX KOMIIOHEHT COSMHEHUS U OTBETUTh HA BOINPOC, KAKUM CIIOCOOOM IPH UC-
napeHuu nonyuuth mieHku CdS crexunomerpuyeckoro coctaBa? OObICHUTh MEXAHU3M BBICOKOYACTOTHO-
ro pacnpuienus muiienu u3 CdS, paccuurarh

OTHOILIEHUE NI0TOKA CEpBl K IOTOKY KaaMus NpH pacnbuleHnd. Ha 0CHOBE MOJIy4eHHBIX pe3yibTa-
TOB PEKOMEHI0BATh COC00 nostyueHus mieHok CdS.

Bapuanr 2

[TpemaraeTcs NOAY4YUTh IJIEHKU TaHTana U okucu Tantana (Ta20S5), nucnonp3ys KaToIHOE pacibl-
nenue. Paccunrars pesKMMBl HAIIbUIEHUS U OIIPENENINTh BpeMs HanbuieHUs cTpyKTypbl Ta — Ta205 - Ta co
caenyromumu tonamHamMu: Ta — 0,2 mxm, Ta205 - 0,5 Mxwm.

Bapuanrt 3

O6ocHOBaTh BHIOOP TEXHOJIOIMH HANbLICHHS IJICHOK BOJIb(pamMa ¢ pa3dpocoM TOJIIMHBI IJICHKU
Ha noyiokke 60x48 mm2 He Gornee 5 %. Kakum oOpazom obecnieunTs TpeOyeMyr0 CKOPOCTh KOHJIEHCA-
1Y, 9ToObI BpeMs HambUleHUs TuieHKu ToiumHoi 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

HccnenoBare BIMSIHME HEPrUM HMOHOB Ha KO3((UIMEHT paclbUIEHUs B IIUPOKOM JHAINa30He
sHepruii o Enop no Emax nns nerxkux (He) u tsxenbix (Ar) nonos. Mumens — Cu.

Tema nHAMBUAYaIBHOTO 3a1aHus Ne 2:

Texnonorus usrorosienus pparmenta mwienounot UMC. Pacyer pe:xrMoB NOIydeHUs JIEHOK.

BapuanTel npuBeieHsl B yueOHO-MeToANYECKOM rocoouu (11.12.3.2).

Bapuanr 1

Pa3pabotarh TexMapmIpyT M3rOTOBJIEHUS PE3UCTUBHOW MATPUIIbI, COJCPIKAIIEH Pe3nCTOphI ABYX
Ipymir:

- IIepBasi rpynmna — Xpom;

- BTOpasi TpyIla — KEpMET, IPOBOJAHUKH — aJIFOMUHHUH.

[TpennoxuTh ciocoObl MOMyYeHHSs IUIEHOK U PACCUUTATh BPeMsl HAalbUICHUS aJTFOMUHMUSL.

Bapwanr 2

Paspabotats Texnpouecc RC-cxemsl, cocTosiei U3 pe3ucTopoB Ha OCHOBE IUIEHOK XpoMa M KOH -
JICHCATOPOB aJTFOMUHUI

— MOHOOKHCH KpeMHHUsI — aqtoMHHUHN. [IpeuiokuTh crnocoObl MOMy4YeHUs IJICHOK M PaccuuTaTh
BpEMsI HaIllbUICHUS XpOMa.

Bapuanrt 3

Pazpabotats Texmporecc nsrorosieHust pparmenta UMC, cocTosiero us pe3aucTopoB - TAHTAI U
KOHJICHCATOPOB: TaHTAJl — OKUCh TaHTaja — 30J0TO. TeXHOIOrus MojlydeHus IIeHOK. PaccunTars Bpems
HaNbUICHUS JIEHOK TaHTaJja.

Bapuanr 4

TpebOyercs M3roTOBUTH TOHKOIJIEHOYHYIO MHIYKTUBHOCTh Ha OCHOBE IJIEHOYHON CHCTEMBI: XPOM
— MeJb — 30J10TO ¢

CyMMapHOH TOMIUHON 6 MKM. [IpemnoxuTh crnocoObl HambUICHUS TJIEHOK. PaccumTtaTh Bpems
HalbUICHUS IIJICHOK.

14.1.5. Bonipocs! Uisi NOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHHApaM
TexHOMOTHS MOMYYEHHs PUCYHKA HHTETPAIbHBIX MHKPOCXEM
TexHONOorHsI M3TOTOBJICHUS (HDOTOIIA0IOHOB
Pacyer pe)>kuMOB HaIbUICHHSI IUIEHOK METOJIOM TEPMHUYECKOTO HCIIAPEHHUS B BAKYyMe
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Pacuer pe:xMOB HanbUIEHHS IIJIEHOK METOJIOM MOHHO-IJIA3MEHHOTO PaclblICHHS B BAKYyMe
Pacder TexHONOrMYECKOM MOTrPENTHOCTH U3TOTOBJIEHUS 35ieMeHToB UM C
Pa3paboTka TeXHOJIOIMYECKOr0 MapIIpyTa U3rOTOBJICHUS TOHKOIIIEHOUHBIX MC

14.1.6. Temb1 1a00paTOpHBIX padoT
TexHonoruueckuii npouecc potonurorpapuu
OcaxneHne pe3suCTUBHBIX U IPOBOAAIIUX IIIIEHOK
W3rorosneHune u ncciae10BaHe TOHKOIUIEHOUHBIX KOHEHCATOPOB
M3ydeHne norpeHoCTH U3rOTOBJIEHUS! TOHKOIIJIEHOYHBIX PE3UCTOPOB

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OUCHUBAHUA OJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbS U UHBAJINIOB

Kareropuu Bunnl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OpMBbI KOHTPOJIS M OLIEHKH
oOyJarommxcs MaTepHaJioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIiecTBeHHO yCTHas MpoBepKa

3peHus ONpOC IO TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienue quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PaOOTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmymiecTBEHHO IPOBEPKA
o0IIeMeIMIINTHCKIM paloThl, BONIPOCHI K 3a4ETy, METO/IaMH UCXOJS U3 COCTOSIHUSA
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | 00YYaloIIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM JIsl JTUI ¢ OTPAHHYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI M MHBAIMIOB TPEIyCMAaTPUBACTCS J0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 111 TakuxX 00ydaromuxcs mpeycMaTpuBaeTcst JOCTYII -
Hast popmMa mpeToCTaBICHHSI OTBETOB HA 3a/IaHUS, 8 IMEHHO:

— MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTCHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHpopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCIIPUATHS HH(POPMALIUN:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hOpMe IIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

[Tpu HEOOXOAMMOCTH IS JIII ¢ OTPAHUYCHHBIMHI BO3MOXKHOCTSIMU 3/IOPOBBSI M MHBAIUJIOB MPOIIC -
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOUTHCS B HECKOIBKO ATAIOB.
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