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MHAHUCTEPCTBO O5PA3OBAHMS M HA YK POCCAMCKOW ®EJNEPAIIAN
desepanbHOE TOCYJAPCTBEHHOE GI0KETHOE 00pa30BaTENBHOE YIPEKICHHE
BEICITEro 06pa3oBaHus
«TOMCKHIA I'OCYJAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHMS]
U PAITMODJIEKTPOHUKM» (TYCVYP) o
N/ YTBEPXIAIO
IIpopexTop no yueGHoii paGore
A7 s A ILE.Tposin
-9 ~ /,
« 2 é‘//‘% 2016 T.
PABOYASI IPOT'PAMMA YYEBHO! JMCOMUILIAHBI
ON3UKA IVNIEHOYHBIX HAHOCTPYKTYP
YpoBeHb OCHOBHOM
o0pa3oBaTelbHOM MporpaMmel  6akanaBpuaT
HanpagJjieHusi IOATOTOBKH 28.03.01 HaHOTeXHOJOIMH U MHKPOCHCTEMHAST TEXHUKA
Hpodunn(u) «HaBs0oTeXHOJOrHH B 3JIeKTPOHUKE H MHKDOCHCTEMHOH TEXHUKE)
®opma 06yueHHs OYHas
DakyJbTeT anexTponHO# TexHukH (PIT)
Kadenpa dbuzmaeckoif snexrpoHuKy (P3I)
Kype__3.4 CemecTp 6.7
56 g% 20157 -
YuebGubiii miian HaGopa 2013, 2014, 2015 roaa.
PacnpepesieHue pabo4ero BpeMeHH:
— « n - wn © ~ © =
=% o -9 2, o -} o - =) =
Ne Buns! yue6HOMH paboTh g g g S g g 5§ | 8§ 3 =
|2 |5 |2 |2 |5 |3|3 |& | %
Q Q Q O Q Q &) Q =
1. | Jlexuuu 44 44 | gacos
2. | JlabopaTopHbie paGoThl 4acoB
3. | IlpakTUYecKHe 3aHATHS 16 16 | gyacos
4. | Kypcosoii npoexr/pabora (KPC) (ayauropHasi) 18 18 | yacos
5. | Bcero ayqdTOpPHBIX 3aHATHI (Cymma 1-4) 60 18 78 | yacoB
6. U3 HUX B HHTEPaKTHBHOH (opme 10 " 10 | gacos
7. | CamocrosiTesibHast pa6ota cryaentos (CPC) 48 | 54 102 | yacoB
8. | Bcero (6e3 3x3ameHa) (Cymma 5,7) 108 | 72 180 | yacom
9. | Camocrt. paGoTa Ha OATOTOBKY, CAa4y 3K3aMeHa 36 36 | yacos
10 O6mast TpyX0EMKOCTh (Cymma 8,9) 144 | 72 216 | yacoB
(B 3a4eTHBIX eIMHHIAX) 4 2 6 | 3ET
Dx3ameH 6 cemMecTp
KypcoBast paGoTa 7 ceMecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
7 |mporokon Ne 73 or« 8 » 9 2016 1|

Jlner corracoBanui

PaGouas mporpamma cocrasiera ¢ yaeroM TpeGoBanuii Oenepansaoro ['ocynapcTBeHHOI0 06paso-
BaTENLHOrO CTaHAapTa Beicmiero obpaszoarms (PI'OC BO) mo mampasnenuio noxroroku 28.03.01
HanoTexHONOrMM ¥ MHKPOCHCTEMHAs TeXHUKA (KBaymukanus (6axanasp)), yTBEPKICHHEI! IpHKa-
30M MunrcrepcTBa 06pazoBanus 1 Hayku Poccuiickoit ®enepammu ot 06.03.20151. Ne 177.

Pabovas mporpamma yueOHON MHCIMILUIMHBL PAaCCMOTPEHA M YTBEDXKIEHA HA 3acCelaHUU Kadempsl
u3MIECKOH 3IEKTPOHUKHY OT « 5 » _ P§ 2016 r., mpotoxon Ne 73 .

Paspaboraux:
JouenT kabempsr O3 4%9’f /___B.A.Myxadgen
N

3aBemyromuii kadeapoi / 5
IIpodeccop xadenpsr DO LI A7 | ILE. Tposn

4
PaGogas nmporpamma cornacoBana ¢ (GaxKyJbTeTOM, IPOoQIIUPYIOIER U BHILyCKaromed kades-
paMH HalpaBlIeHUS IOATOTOBKH.

Jlexan OIT A.W. BoporuH
3aB. npodumpyromei

xadenpoit (0] ILE. Tposs

3aB. BEITYCKAIOIEH

Kadenpoit [0} ILE. Tposu
JKCcHepThI:

IIpencenarens METOOUIECKOH _

xomuccuu pakynprera @OT A %;%;/ / W.A.Yucroenosa
IIpencenarens METOOUYECKOH I

xomuccuu kadenprsr @D A Z%&% -~/ W.A. YucToenosa
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1. EJA U 3ATAYA [T CHUITINHBI

Ienbro U3ydYeHHs TUCLMIUTAHEL IBISETCS H3ydeHHE CTyI€HTaMH OCHOBHBIX 3aKOHOB 3apOXKICHHA M pOC-
Ta HAHOCTPYKTYP, a TAK)KE CBOMCTB MaTepHaloB B IUICHOYHOM COCTOSHUHM, GOPMHUPOBAHUE HAaBBIKOB IIPOBE/IC-
HHs PaCYETOB YCJIOBHUI 3apOXKICHUS U BIMAHUA UX Ha CBOMCTBA IUICHOK.

3agaun JHCHHILIAHLI — H3yYeHHEe OCHOB POCTA IUIEHOK U 3aBMCUMOCTH MX CTPYKTYPBI OT TEXHOJIOTHYE-
cKkux (haKTopoB;

- H3yYEHHE OCHOBHBIX CBOMCTB METAJUIMYECKUX, PE3UCTUBHBIX U TUIICKTPHICCKUX IUICHOK.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

B COOTBETCTBHM C OCHOBHOM 00pa3oBaTebHOM mporpaMMoi qucnuIumHa « PU3nKa IIEHOIHBIX
HAHOCTPYKTYP» OTHOCHTCS K BapraTuBHOH gactu 61oka 1 (51.B.OJ1.2).

Jucuunimba 6a3upyeTcs Ha 3HAHHUSX, TOMYYCHHBIX [T0 MaTeMaTuke, Qu3uKe, XAMUH, MaTepHa-
JIaM 3JIEKTPOHHOM TEXHUKH, GU3UKE KOHICHCHPOBAHHOTO COCTOSIHUSA, TBEPLOTENLHOM JIIEKTPOHHUKE.

OCHOBHBIE TIOJIOXKEHHUS TUCIUIUINHEI TOJDKHBI OBITH MCIIOIB30BAaHBl B JaJIbHEHIIEM IIPH H3yYe-
UM JECHUIUTHH «[Ipolecchl MEKpPO- U HAaHOTEXHOJIOTHMY, « Te€XHOIOIMA KpEMHUEBOH HaHOIJIEKTPO-
HUKH»Y», «OCHOBBI TEXHOJIOTHH SJIEKTPOHHOW KOMIIOHEHTHOH 0a3bl»; W IPU BBIIOJIHEHWM M HallHCa-
HUY BBITYCKHOHN KBATH()UKAIMOHHOMN paboTHI.

3. TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS TN CIIMILJINHBI

3.1. A3y4eHdne THCHHIIAHLI HANIPABJIEHO HA ()OPMHPOBAHHE CJeAYIOIHX KOMIETEHIHM:

CrocoOHOCTh TPENCTaBIATh aJIeKBaTHOMY COBPEMEHHOMY YPOBHIO 3HAaHHH HAy4HYIO KapTHHY
MUpa Ha OCHOBE 3HAHVs OCHOBHBIX ITOJIOXKEHUH, 3aKOHOB X METOJIOB €CTECTBEHHBIX HAYK M MaTeMaTH-
xu (OIIK-1);

CmoCOOHOCTE BBISIBIIATH €CTECTBEHHOHAYYHYIO CYITHOCTH IIPOOJIEM, BOSHUKAIOIUX B XOJ€E IIPO-
dbeccHoHANBHOM  NEATETBPHOCTH, TMPHBICYs [UIS MX pEINeHWsS COOTBETCTBYIOIMMM  (U3UKO-
Marematudeckuit anmapar (OIIK-2);

CrocoOHOCTE apTyMEHTHPOBAHO BHIOMpATh M PEaTM30BEIBATH HA NMpakTHKEe 3PGEKTUBHYIO Me-
TOOUKY SKCIEPHUMEHTATHLHOTO HCCIICIOBAaHMS IMapaMeTPOB M XapaKTEPUCTHUK MPUOOPOB, CXEM, YCT-
POMCTB U YCTAaHOBOK 3JIEKTPOHUKH U HAHOBJIEKTPOHHUKHU PA3JIMYHOTO (DYHKIIMOHAIBHOTO HA3HAYECHHUS
(IIK-2).

3.2. B pe3yJbTaTe H3y4eHHs JHCHUILTHHBI CTYAEHT JO0JLKeH:

3Hamp - OCHOBHBIE 3aKOHBI 00pa30BaHUs INIEHOUYHBIX HAHOCTPYKTYP U BIMSHUE YCIOBHUH 3apo-
XKIIEHUS Ha CBOMCTBA 3TUX CTPYKTYP, pa3MepHEIi 3¢ deKT;

- OCHOBHBIE MEXAHHU3MBI 3JIEKTPOIIPOBOTHOCTH METAUIMIECKUX U TAIIEKTPUUIECKUX IICHOK;

- OCHOBHBIE IIPOIIECCHI, IPUBOISIIIHE K IPOOOI0 TOHKOILIEHOUYHBIX MJIM-CTpyKTYD;

Ymems - paccuuTEIBaTE OCHOBHBIE TAPAMETPHI 3aPOXKICHHS U POCTa IUIEHOK;

- PacCUUTHIBAaTh OCHOBHBIE ITapaMETPHI IPOBOIAINIX, PE3UCTUBHBIX U AUSJIEKTPUUECKUX IIICHOK
C Y4ETOM pa3MepHOTro 3¢ deKTa U CTPYKTYpHI IIEHOK;

Bnaoemp:

- METOJAaMH pacdeTa M YHCICHHOIO MOJAEIUPOBAHUS (QU3UKO-XUMHUYECKUX IIPOIECCOB U SIBIIE-
HUH, IPOTEKAIOIMUX B HAHOCTPYKTYpax.

4. OFbEM JJUCIHMILIIMHBI 1 BUABI YYEBHOM PABOTHI

Obmas TPYAOCMKOCTDh THUCITUIUINHEBI COCTABIIACT 7 3a4Y€THBIC COUHHIIBI.

Bun yae6Ho# paboTs - TR— (5JeMeCTpI6,I
AyIuTOpHBIE 3aHATHSA (BCero) 78 60 18
B ToM ducne:
Jlexyu 44 44
ITpakTrueckue 3anatus (113) 16 16
Kypcopas pabora (aymuropHas Harpy3ka) 18 18
CamocTtosiTesibHasi padoTa (Bcero) 102 48 54
B oM guce:
ITpopaboTKa JIEKIHi, TOATOTOBKA K MPAKTUIECKIM 3aHATHIM 20 I 20
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IToaroToeka kK KOHTpONBHBIM pabotam (KP): mee KP 8 8
Brinonsenue 1Byx HHIMBHIYanbHBIX 3a1anuii: 1)O6pa3oBanue 0 POCT 3apoAbl-
M€} IUTEHOK; 2)DIeKTPOIPOBOIHOCTE OCTPOBKOBBIX, PE3UCTHBHEIX U JIUDIIEKTPH- 20 20
YECKUX IUICHOK
KypcoBas paboTa (caMocTosTensHas paboTa) 54 54
OK3aMeH 36 36
ObmIas TpyIOeMKOCTE 9ac 216 144 7
3a4eTHbIe eAMHHALBI TPYAOEMKOCTH
6 4 2
5. COAEPXXAHUE TUCIAIIINHBI
S.1. Pazmenpl AMCOMILUIMABI M BUABI 3aHATHIA
- g
T g 'S 2 o
= © <
Ne £ B E = s E g ®opMHupyeMble KOMIIe-
il HanmenoBaHue pa3ieia AMCUUANIAHEL g 8 g g £ - e TeHI U
Q < 2]
5| F9 8 5| 2 (OK, IIK, IICK)
> <
= Q
1. BaPO)KIICHPIe 1 POCT TOHKHX ILICHOK 18 6 6 30 60 OHK-I, OHK—2, IIK-2
2. | Ilpoonsmue NIeHKH 6 5 i 33 i OTIK-1, OITK-2, TIK-2
3. | PesuctuBHBIE IUIIEHKA OIK-1. OITK-2. [IK-2
10 | 4 4 24 42 o o
4. | JIMdneKTprdecKue INEHKA
10 4 4 24 ) OIIK-1, OIIK-2, ITK-2
5.2. ConeprxaHue pa3gesioB QUCHHILTHHBI (10 JIEKIHAM)
®opmupye-
i Hamyenmanpe CopnepxaHue pa3eioB eT[:cym- e
n/n pas3nesioB Aep PHGA L(’q;cc;b ((T)CI?HI{'I&I{
L 9 9
IICK)
1 | 3apoxneHue u Ocaxnenne u3 mapoBoi ¢assl. KonneHcarms IUIEHKH Ha IMOM-
POCT TOHKHUX Iute- | Joxke. O6pazoBanue 3aponpimeil. Poct 3apopsimeit u o6pasosa- 18 OIIK-1, OIIK-
HOK HHE CIUIOIIHBIX IUICHOK. BIUsSHWE yCIIOBHH Ha IOIUTOXKKE Ha 2, 1IK-2
IPOLIECC 3ap0IbIIe00pa30BaHMs B POCTA IUIEHOK.
2 | IIpoBomamue IIpoBoaAmye IUIEHKH B MUKPO3JIEKTpOHUKE. OCHOBHEIE XapakKTe- OIK-1. OIK-
IUICHKH PUCTHKM IPOBOIAIUX IUIEHOK. PasMmepHbIil 3 dekT B mueHKax. 6 5 l'fK-2
OCTpOBKOBBIE IIICHKU M X CBOMCTBA. ’
3 | PesuctuBHBIE Pe3ucTHBHBIC INEHKHM U1 TOHKOIUIEHOYHBIX pe3ucTopoB. Hc-
IUICHKH TOJIb3yeMble MaTepHanbl A IOJYyYeHHA PE3UCTOPOB C pasilid-
HBIMU HOMMHAJIAMHU CONIPOTHBIIEHUA U TEMIIEpAaTypHOro ko3¢ ¢u- 10 OIIK-1, OIIK-
nuenTta conportusieHua (TKC). Bousaue coctaBa M CTPYKTYPHI 2, [IK-2
IUICHOK Ha XapaKTEPHCTHKHU pe3ncTopoB. OCOGEHHOCTH IIPOBO-
qmvoctH 1 TKC niieHoK pa3IMgHOro COCTaBa.
4 | Jdusnextpude- JypneKkTpudeckue IUIEHKA B MUKPO- M HaHO3JEeKTpoHuKe. CBOH-
CKH€ IUICHKH CTBa IVANEKTPUKOB B CIJIBHBIX IOJIX. TYHHENBbHas 3MHCCHA, OITK-1. OITK-
smuccus lortku u Ilyna-®penkens. Toku, OrpaHUYEHHBIE IIPO- 10 5 H,K-Z
CTPaHCTBEHHBIM 3apAfoM. IIpoOoi TOHKHMX AHM3IIEKTPHYECKHX ’
IUICHOK

5.3. Pazgennl TUCHHIIAHBI B MEXIUCHUIININHAPDHBIE CBA3H C o0ecrnevYHBaAIOIUMH (npez[u-
IIyIlII/IMI/I) H 00ecneYuBaeMbIMHA (HOCJ’ICLIYIOIIII/IMI/I) OJUCHHIIITHHAMM

Ne Hanmenosanme oGecrieynBaomux (npeabi- | Ne Ne pasgesioB aHHOH AHCUHIVIMHBI U3 Ta0/1.5.1, 1St KOTOPBLIX
n/n AyLIMX) U o0ecnednBaeMbIX (TOCJIeAyI0- Heo0X0AMMO U3ydeHHe o0ecrednBAOIMX (MpedbIAYIIHX) H
IIUX) JUCHHIIMH oGecneynBaeMbIX (MOCJIEAYIOIINX) AHCHHILINE
1 | 2 [ 3 7T 4 [ s | 6 |7
IIpenmecTByIOIMe JUCHUIIMHBI
1 | Maremaruxa [+ T +« T + 1 + | | |
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2 | dusuka + + + +
3 | Xumua + +
4 | Metosl MaTeMaTHIECKOH QU3NKU + + + +
5 | ®wusuka KOHIEHCUPOBAHHOI'O COCTOSHHUSA + + + +
6 | TeepmorenpHas dIEKTPOHMKA + + +
Tocaenyomue JMCUHIIAHE
1 OCHOBBI TEXHOJIOTHUH 3JIEKTPOHHON KOMIIO- s + + +
HEHTHOU 0a3bl
IIporneccrl MUKPO- ¥ HAHOTEXHOJIOTHH + +
TexXHOJIOTH KPEMHUEBOI HAHOJIEKTPOHUKH +
5.4. CooTBeTCTBHE KOMIETEHIU, (pOPMHPYEMBIX NPH H3YyYeHHH THCUHHILUIAHBI, 1 BHIOB
3aHATHH
Ilepeyenb ®opMBI KOHTPOJISA
KoMmeTeHuud | jy | 1Ip. | CPC | KP/KII
OIIK-1 + + + + KonTtponsHbIe paboThl, KypcoBas paboTta
+
OITK-2 N N N KonTponbHbie paboThl, HHAMBHYaTbHbIE 3aJaHUs, KypcoBas paboTa
IK-2 4 " " + Kypcosas paboTa, MHIMBUIYyaTbHEIE 3a1aHUS, KOHTPOJIbHBIE PAOOTEI
6. METOJbI 1 ®OPMbI OPTAHU3AIINM OB YYEHHA
TexHo0I0rHN HHTEPAKTHBHOI0 00y4eHHs IPU Pa3HbIX (hopMax 3aHATHI B 9acax
Hpaxtn- | CPC (yac)
®opmel | Jleknuu YyecKHe
Bcero
MeTtoan! (yac) 3aHATHS
(4ac)
MuHu-1UCITy THI 4 4
O6cyxneHre KOHTPOIbHBIX PaboT 2 2
3amura KypcoBoit paboTs 4 4
WTOro MHTEPAKTUBHBIX 3aHSATHIA 4 2 4 10
7. JABOPATOPHBIN ITIPAKTUKYM
(Y4eOHBIM NJIAHOM He NPEXYCMOTPEH)
8. MIPAKTUYECKUE 3AHATHUA (CEMIUIHAPBI)
Ne pas- Tpyno- Kommneren-
Ne AeE TemaTnka NpaKTUYeCKUX 3aHATUMH (cCeMHUHAPOB) EMKOCTE g
n/n | AQUcUMI- P p (uac.) OK, IIK,
JIMHBI JIICK
Ocaxxnenue u3 napopoii ¢assl. KoHneHcays IIeHKH Ha MOIJIOXKKE. OIK-1
1 1 Pocrt 3aponsimieii 1 00pa3oBaHye CIUIOIIHEIX IJICHOK. Bimsaue yc- 6 OIIK-2 l'iK—
) JIOBHH Ha ITOJUIOKKE Ha IPOIECC 3apObIIIe00pa3oBaHIi U pOCTa 2’
IUIEHOK
OCHOBHBIE XapaKTEPUCTUKU NPOBOIIIIUX IUIEHOK. Pa3zMepHsIit a¢- OIIK-1,
2. 2 ¢ext. OCTpOBKOBEIE TUIEHKH. 2 OIIK-2, TIK-
2
TonkonneHnounsle peauctopsl. Kepmersl. Coctas TKC. Binusiuaue OIIK-1,
3. 3 COCTaBa M CTPYKTYPHI Ha XapaKTEPUCTHKH pe3nucTopoB. OcoGeHHO- 4 OIIK-2, TIK-
CTH IPOBOJMMOCTH PE3UCTUBHBIX IUICHOK. 2
JVdIIeKTpIdecKye IIeHKH. DIEKTPOIIPOBOIHOCTE, MPOOOH TOHKIX OIIK-1,
4. 4 IURJIEKTPUIECKUX IIEHOK 4 OIIK-2, TIK-
2
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9. CAMOCTOSTEJIBHAS PABOTA

Ne TemMaTHKa caMOCTOSATENLHOH padoThI Tpyno- Komnerennun | KoHTposs BbInoine-
€MKOCTh
n/n (Oemanuzayus) (a8 OK, IIK, IICK HHSA paboThI
1 ITpopaboTka JeKImii, HOArOTOBKA K IpaK- 20 OIIK-1, OIIK-2, | Ompoc Ha mpakTHKe,
| TH¥ecKuM 3aHATHAM ITK-2 MWHU-TUCITY ThI
IToaroroBka K KOHTPOJBHEIM paboTaM
KP): KP OIIK-1, OIIK-2, | OueHka KOHTPOIBHOM
2 | (KP): mse 8
TIK-2 paboTs
BrinonHeHUe ABYX MHIUBUIYATBHBIX 3a-
JIaHWA:

3 1)O6pazoBanre ¥ pOCT 3apoIblmeit Iie- 20 OIIK-1, OIIK-2, | 3amura WHAMBUIY b~
HOK; TIK-2 HBIX 3aJaHMi
2)2neKTpOIPOBOTHOCTH OCTPOBKOBEIX H
PE3UCTHBHBIX IUICHOK
Ok3aMeH: B Omere 3 BOIpoca, MpUMepEI OIIK-1, OTIK-2,

4 | BOIPOCOB IpeACTaBIeHs! B 12.3.2, c1p.7- 36 OKx3aMeH
27 IK-2

10. IPUMEPHASI TEMATHUKA KYPCOBBIX IIPOEKTOB (PABOT)
1. D11eXTpONpPOBOIHOCTS AUAIEKTPHYECKHX IIIEHOK Si; N,

2. DNIeKTpONpOBOIHOCTH OCTPOBKOBBIX ILUIEHOK AU

3. Pe3ucTuBHBIE IJICHKU TYTOIUTABKAX METALIOB.

4. CpoiicTBa KepMeTHBIX IeHOK Au-Si0O, Re—Si, N, — Mo u T.1.
5. Mexanusm npo6os MJIM-cucrem, Hanpumep, AI-SiO-Al/

6. CBolicTBa pe3UCTOPOB U3 YUCTHIX METAJLIIOB.

7. PasmepHBIit 3 PEKT B TOHKUX IIJICHKAX.

10.1. PacupenesieHne BpeMeHH ayAUTOPHBIX 3aHATHIH Ha KypcoBoii IpoekT (padoTy)

Ne Tema 3aHATHIH Tpynoemkocts | Komnerenuun
n/n (gac) OK, IIK
1. Brigaga 3amarmsa. OObACHEHNE 0COOEHHOCTEH O BHIMIOJHEHMIO KypCO- 2 OIIK-1, OIIK-
BOTO IIPOEKTA 2, I[IK-2
2. Koncynpranus 1:06cyxaeHre TUTEPAaTypHBIX JaHHBIX, YTOYHEHHE 3a- 4 OIIK-1, OIIK-
TaHHUA. 2, IIK-2
3. Koncyneramus 2: O6cyxaeHre 9epHOBOrO BapHaHTa KypCOBOIO IPOEK- 4 OIIK-1, OIIK-
Ta 2, I[IK-2
4. 3amuTa KypcOBOr0 MpOeKTa 8 OIIK-1, OIIK-
2, IIK-2
10.2. IIpumepHOE pacupeae/icHHE BpeMeHH CAMOCTOATEIbHOH paboThl HA KYPCOBOi IPOEKT
Ne TeMaTHKa caMOCTOSATEIbHOH PadoThI Tpynoem- Komneren- KonTpois
n/n KocTh (yac) | muu OK, ITIK BBINIOJTHEHHUSI
padoThbl
1. 3HAKOMCTBO C JINTEPATypOH, COCTABJIEHUE IUIaHa IIPOEKTa 12 OIIK-1, OIIK- O6cyxaeHue
2, I[IK-2 IUIaHa IPOEKTa
2. HammcaHre 9epHOBOTO BapHaHTa IIPOEKTa 20 OIIK-1, OIIK- | IIpoBepka 4ep-
2, IIK-2 HOBOT'O BapUaH-
Ta
3, HammcaHve OKOHYAaTeJIbHOTO BapHaHTa, pPacdeTs, rpadu- 22 OIIK-1, OIIK- | 3amuTa OpoeK-
KH, 3aI1uTa 2, I[IK-2 Ta
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11. PEUTHHI'OBASI CUCTEMA JJISI OIEHKHA YCIIEBAEMOCTH CTYJIEHTOB

Tab6mauma 11.1. BanabpHbIe OMEeHKH JJIsI 3JIEMEHTOB KOHTPOJIS

Makcumans-
. o HBIY Oait 3a
MakcuManbHbIH MakcuManpHbIH
. MIEPHON MEX- Bcero 3a
DneMenTsl yaeOHOM nestensHocTH | Oamn Ha 1-yro KT ¢ 6ayut 3a mepuox
ry 2KT u Ha CEMECTP
Haydaia ceMecTpa mexnay 1KT u 2KT
KOHEII ceMe-
cTpa
INocemenye 3aHATHH 3 3 3 9
KonrtpossHast pabora Ne 1 10 10
KoHTponbHas paboTta Ne 2 10 10
WunueunyansHoe 3agaHue 1 15 15
WHnuBuLyanbHOE 3a8aHue 2 15 15
KOMIIOHEHT CBOEBPEMEHHOCTH 5 6 11
OKx3aMeH 30
HToro MmakcuMyM 3a HepHOA:
y P 13 33 24
HapacTaomuM HTOromM
13 46 70 100
DK3aMeHaAIMOHHBIN OHUIET COIEPKUT TPH TeopeTudeckux Bompoca (1 Bompoc — 10 6aiwios)
Ta6muama 11.2. Ilepecder 6a/1710B B OICHKH 32 KOHTPOJIbHbIE TOYKH
Bajuibl Ha JaTy KOHTPOJIBHOM TOYKH Ouenka
> 90 % 0T MakCHIMaJIbHOM CyMMBI 6aiuto Ha gaty KT 5
Ot 70% mo 89% oT MakcuMaipHOM cyMMBI 6auioB Ha qaty KT 4
Ot 60% 10 69% 0T MakcHMaIBHOM cyMMEI OayuroB Ha naty KT 3
<60 % ot MakcuManbHOIT cymMMbl O6amoB Ha naty KT 2

Ta6mmna 11.3. Ilepecuer cyMMbI 62717108 B TPAJHIIMOHHYIO H MEXIYHAPOAHYIO OLIEHKY

Ouenka ('OC)

Hrorosasi cymma 6ajijioB, YY4UTHIBAET YCHELTHO

COaHHbIN 3K3aMeH

Ouenka (ECTS)

5 (oTiyHO) (3a4TEHO) 90 —100 A (oTIMIHO)
4 85-89 B (ouens xopomo)
(3225;1(1;))) 75 - 84 C (xopomo)
7014 D (YHOBIETBOPUTEIHHO)
3 (YOOBJIETBOPUTEINHHO) 65 - 69
(3auTeHo) 60 - 64 E (mocpencTBeHHO)

2 (HeyOBIETBOPHUTENHHO),
(He 3a4TeHo)

Huke 60 6a1oB

F (HeyIOBIETBOPHATEIIHHO)

12. YYEBHO-METOJUYECKOE 1 NTH®OPMAIIMOHHOE OBECIIEYEHUE JHUC-

IUITJIMHbI

12.1 OcHoBHas JIATEpAaTypa

12.1.1. K.1.CmupHOBa. ToHKME IIEHKH B MHKpO3JIEKTpoHUKe. YuebHoe nmocodue. Tomek: TY-

CVP, 2012.- 110 c. (50 3k3.) - [anmexTpoHHELI pecypc] — http://miel.tusur.rw/
12.2 lono,tHATEILHAS JIATEPAaTypa

12.2.1. ®uzuxa TomKux IUieHOK. Tom 4. CO6. crareit mom obOmeil pemakmueidt . Xacca u

P.2.Tyna, M.: «Mup», 1970. — 440 c. (7 3kx3.)

12.2.2. ®uzuka ToHKHX wIeHOK. Tom 8. CO6. crateit mox obmel pemakiueit I'. Xacca, M. ®pan-

xoMb6a u P.I'opmana, M.: «Mup», 1978. — 359 c. (5 sx3.)

12.2.3. Texnonorus ToHKUX IuieHOK. CrpaBouynmk. Tom 1,2. —M.: CoB. panuo, T.1, 1977.- 664 c.
(13 3x3.), T.2, 1977. -768 c. (14 5x3.)
B.A.Myxaues.

12.2.4. T.A.Bopobses,

M.:«Cogetckoe paguo», 1977.- 70 c. (36 3k3.)
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12.2.5. O1eKTpOnpOBOIHOCTh TOHKHX JUSJIEKTPHUECKUX IUIEHOK. — YueGHOoe mocobue: JIeHHH-
IPaJICKAH OTUTEXHUICCKUA UHCTUTYT MM. M.M.Kanuuuna, 1981.- 55 ¢. (4 3k3.)

12.2.6. b.A.Bouxapes, B.A.boukapesa. KepmerHble mienku.:«DHeprusy, JIEHHHIPafcKoe OTA.,
1975.- 152 c. (2 3x3.)

12.3 Yaebno-MeToqU9IecKHe OCOGUS H NPOrPaMMHOe o0ecnedeHne

12.3.1. K..CmupHOBa. TOHKHE IIEHKH B MHKPO3JIEKTPOHHKE. YIeOHO-METOqUIecKoe TI0cobue
II0 BBIOJIHCHUIO KYPCOBOHM pabOTHI A CTYNEHTOB HAlpaBIeHHs HMOATOTOBKH «HamoTexmomormu u
MHUKPOCHCTEMHAs TEXHHUKA) M «JICKTPOHUKA W HAHORJIEKTpoHHKay.-Tomck: TYCVYP, 2013.- 25 c. (30
3K3.) - [37IeKTpoHHEIH pecypc] - http://miel.tusur.ru/

12.3.2. KM.CvuprOBa. TOHKHE IUICHKH B MHKDO3IEKTPOHHKE. Y4eOHO-METOMAYECKOE TI0COOHE
IO ayMUTOPHBIM MPAKTHIECKUM 3aHATHSIM U CaMOCTOATENBHOM paboTe I CTyNEHTOB HAIpaBIeHHS
NOATOTOBKY «HaHOTEXHONOIMA W MUKDOCHCTEMHAS TEXHHKa» M «DNEKTPOHHKA U HAHO3NEKTPOHH-
ka».-Tomck:TYCVP, 2013.- 49 c. (50 5x3.) - [snexrpornELi pecypc] - http://miel.tusur.ru/

12.4 bazp1 faHHABIX, HHGOPMAIMOHHO-CIIPABOYHbIE H MOHCKOBBIE CHCTEMbI

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCITATLIINHBI
JU1st peanusaniy JEKIMOHHBIX M NPAKTHIECKUX 3aHATHIM HEOOXOIUMEBI: KOMITBIOTED C YCTAHOBIIEHHBIM
IPOrpaMMHEIM obecnedeHneM (11.12.3), mpoekTop u 3KpaH.
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1 Bgsenenue

®onx oneHouHbIX cpencts (POC) apisercs MPUIOKEHHEM K pabodell mporpaMme AUCIUIIIAHBL

«®u3vKa IUICHOYHBIX HAHOCTPYKTYpP»» W TPEACTaBIeT COOOH COBOKYIHOCTH KOHTPOJIBHO-

M3MEPUTENbHBIX MATEepHANoB (THUIOBBIE 3a/ady (3aJaHKs), KOHTPOIBHBIE pabOTHI, TECTH H Ip.) H

METONOB KX WUCIIOJB30BaHMs, NPEIHA3HAYCHHBIX I H3MEPCHHUA YPOBHA JOCTHIKCHHA CTYOACHTOM

YCTaHOBJICHHBIX PE3YIBTAaTOB 00YJEHH.

®OC mo muCHUILIAHE «®Du3nKa IMICHOYHBIX HAHOCTPYKTYp» HCIOJIB3YETCA IIPU IPOBCACHHUH

TCKYIIETO KOHTPOJIA YCIIEBAaEMOCTH H HpOMe)KYTOqHOﬁ arTeCTanyy CTyACHTOB.

HepequL 3aKpEIJICHHBIX 3a JHUCITATLITAHON «Pu3nKa IICHOYHBIX HaHOCTPYKTYP» KOMIIETEHITA I

mpuBeneH B Tabmume 1.

Ta6auna 1 — [lepevyeHsb 3aKpenyIeHHBIX 32 JUCHUILIMHON KOMIIETEeHIHI

JIESITeNbHOCTH, IIPUBJIEYD UL HX PEIIECHUS
COOTBETCTBYIOIUY (HHU3UKO-
MaTeMaTH4YeCKUH anmnapar

Kon DopMyTHPOBKA KOMIIETECHIIMHU ITansl GopMHPOBAHHS KOMIETEHIUH
3HAaTh OCHOBHBIE 3aKOHBI (PU3UKH: MEXAHUKH,
MOJIEKYJISIPHO-KHHETHYECKOU TEOpUH,
SIIEKTPOJMHAMUKY, (U3UKU TBEPHOIO Tena,
CrocoOHOCTH TPEACTaBIATH aINEKBATHYIO M -
N aTOMHOM (YM3UKHA U KBAHTOBOM MEXaHUKHU.
COBPEMEHHOM OBHIO 3HAHWM HA
P y yp YIHYIO | YmeTh mONB30BaTBCS 3aKOHAME (DU3UKH IS
OIIK-1 | xapTHHY MHpa Ha OCHOBE 3HAHHI OCHOBHBIX
. MMOHHUMAaHHUS IPOIECcCOB  pocTa  TOHKHMX
MIOJIOXKEHUH, 3aKOHOB u METOJIOB
IUICHOK, MEXaHU3MOB JIEKTPONPOBOAHOCTH U
€CTECTBEHHBIX HAayK X MaTeMAaTHKH.
mpobosl.
Baagers HaBBIKAMH OIICHOK OCHOBHBIX
XapaKTePUCTHUK IPOBOSINNIX, PE3UCTUBHEIX U
TUNIEKTPUIECKUX IIIIEHOK.
CriocoOHOCTE BBIIBISTH 3HATH OCHOBHEIE 3aKOHEI 3apPOXKICHUSA U
€CTECTBEHHOHAYYHYIO CYITHOCTH Mpo0IeM, | pOCTa TOHKHX IUIEHOK, MEXaHU3MEI
OIIK-2 | BO3HHKAIOIIUX B XOJ€ IpodeccrHoHaTbHON 3JIEKTPOIPOBOTHOCTH U IIPOOOS

TOHKOILIEHOYHBIX CTPYKTYD;
YMeTh BBIABIIATE OCHOBHEIE
TEXHOJIOTHYECKHE NTapaMeTPhI, BIUAIOIIHE Ha
XapaKTEpUCTHKY IUICHOK, U YMETH JI€IaTh
KOJIMYECTBEHHYIO OLIEHKY 3THX I1apaMeTPOB,
HCIIONB3YS COOTBETCTBYIOIUH HH3HKO-
MareMaTH4yeCKuy anmapar;

Baaners HaBbIKAMU pacyeTa OCHOBHBIX
XapaKTEPUCTHK ILUIEHOK: CTPYKTYPEL,
3JIEKTPONPOBOTHOCTH U EKTPUIECKOR
IIPOYHOCTH
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IIK-2

Croco6HOCTE apryMeHTHPOBAHO BEIOHPAT
U PeallM30BbIBATh Ha IIPAKTHKE

5} bEKTHBHYIO METONUKY
9KCIEPHUMEHTAIBHOTO UCCIIENOBAHMUS
[TapaMeTpOB K XapaKTEPUCTHK MPUOOPOB,
CXEM, YCTPOHCTB M YCTaHOBOK 3JIEKTPOHHKH
U HaHOJJIEKTPOHHUKH Pa3IHIHOIO
GYyHKIMOHATIBHOIO Ha3HAYECHHS

3HaThL METOAUKY SKCIIEPUMEHTATBLHOTO
HCCIICNOBaHMS METAIIIMYECKUX, PE3UCTUBHBIX
H JU3IEKTPUYECKHX TUIEHOK

YMeTh apryMeHTHPOBAHO BHIOMPATH HYKHYIO
METOIMKY SKCIIEpUMEHTAIHHOIO
HCCIIeTIOBaHMs XapaKTEPUCTHK H CBOMCTB
TOHKHX IIJIEHOK, ¥ HEOOXOIMMEIE IS
HCCIIEI0BAaHMH IIPUOOPHI i YCTAHOBKHI
SJIEKTPOHHKHA ¥ HaHOIIEKTPOHHKHI

Buanmers meTonukoit paboTsI ¢ npubopamu 1
YCTPOHCTBaMM NEKTPOHUKH IS IPOBENCHHU
HEOOXOIMMBIX HCCIIEIOBAHMH.

2  Peanmzanmsa KoMmeTeHIHIA

Kommeremnus OIIK-1

OIIK-1: Crioco6HOCTE NPeCTaBIATh aIeKBaTHY O COBPEMEHHOMY YPOBHIO 3HAHHI Hay4YHYIO KapTHHY
MHpa Ha OCHOBE 3HAHHS OCHOBHBIX IIOJIOKEHWH, 3aKOHOB M METOIOB €CTECTBEHHBIX HAyK U
MaTeMaTHKH.

Jng  dopMupOBaHWS KOMNETEHIHMH HEOOXOMMMO OCYIECTBHTH DS OTAmOB. DTamsl

q)OpMI/IpoBaHI/HI KOMIICTCHIIMHY, IIPUMEHACMBIE JJII 3TOIO0 BHIBI 3aHATHM, U HCIIOJIB3YEMBIC CpEICTBa

OLOCHWBAaHWA IIPCACTABIICHBI B Ta6J'II/IIIC 2.

Tabauoa 2.~ Dranbl QopmupoBanmss xommerenmun OITK-1

H HCIIOJb3YEMbIE CpeacTBa

OIlCHUBAHMS
1. Cocras BHATE VMeTs Baapers
3HATh OCHOBHEIE
3aKOHBI MEXaHWKH, Ymerp BBIOpaTH 3aKOHBI, Baers
MOJIEKYJISIPHON (QU3UKH, | HEOOXOMMMEIE AT | hakTHIeCKHMU

Conep:xanne 3TanoB

3NIEKTPOIUHAMUKH,
(GU3UKYU TBEPAOTO Tela,

OOBSICHEHUS H3y4aeMOro
SBIIEHUS H|

HaBbIKaMH aHajIu3a

CI€EIaTb | HA OCHOBE 3HaHUA

Bunrel 3anarmit

IIpakTHueckue 3aHATHS;

Kypconas pabora;

Kypcoras pabora;

CamocTosrensHas

KBaHTOBOM MEXaHHKH, HE0OX0aUMEBIE OCHOBHBIX 3aKOHOB

MaTeMaTHIeCKOTO BBIYUCIICHUS CLTCCERCHELIX Hel
H MaTeMaTHKA

aHAM3a

Texamm; [Ipaktugeckue 3amaTus; | IIpakTHdeckue
3AHSITHS,

Kypcosas pabora.
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CamMocrogTepHasd
pabota

paborta.

Hcnoab3yembie
CpeacTBa ONEHHUBAHHUS

TecThl, KOHTPOJIBLHBIE
paboTHI,
UHIUBUIyaJIbHBIE
3a/1aHus

KouTpobHBIE pabOTEL,
HMHIBUIyaIbHEIE
3a/IaHus, KypcoBas
pabora

WuanuBuIyaIbHBIE
3aaHusa, KypcoBas
pabora.

2 Kommerenumyg OIIK-2

OIIK-2: CriocoGHOCTh BBIABIATH €CTECTBEHHOHAYYHYIO CYITHOCTH IIPOOIEM, BO3HMKAIOIIUX B XOZIC
IpodeCCHOHANBHON JeATEeNbHOCTH, MpHUBICYs UL KX PEIIEHHs COOTBETCTBYIOIMM —(u3nKo-

MaTeMaTU4YeCKUN amnmapar.
s dopMuHpOBaHHS KOMIIETCHIMH HEOOXOMMMO OCYNIECTBHUTH DS  ITAIOB.

Drtanksl

(bOpMI/IpOBaHI/IH KOMIICTCHITNH, IIPUMCHICMBIE IJIA 3TOI'O BHIBI 3aHATUN, U HCIIOJIB3YEMBIE CpEICTBA

OILICHHBAHHMS IIPEACTABIIECHE] B Ta0IuIe 3.

Tabauma 3 — Drtanel ¢opmupoBanus komunerennun OIIK-2

H HCIO0JIb3yeMble CpeACTBa

OLICHUBAHHSA
2. Cocras
3HaTh YMmerTh Biaagets
3HaThL OCHOBHEIC
3aKOHEI 1 Baagers
XapaKTEPUCTUKA TEXHOJIOTHYECKAMHA
YMerh BBISIBIITH
OCaXXICHUS U pocTa METOHAMH BIIHSIHHUA
€CTECTBEHHOHAYYHYIO Ha yITyITeHTe

TOHKHX IIJICHOK,

OpuInuny OTKJIOHCHHHU OT

CTPYKTYPHI IIJIEHOK,

0COOEHHOCTH J
3aKOHOB POCTa IJICHOK, HX CBOMCTB U
Conep:xaHue 3TanoB ANIEKTPOIIPOBOJHOCTH
MEXaHU3MOB IPUBJIEKATh JJI
MEeTaJUTMYeCKUX
SIIEKTPONIPOBOAHOCTH H SO
JUABIEKTPAYECKIX i
P npo6ost MIM-creTeM COOTBETCTBYIOIIMHA
IJICHOK. 3HAaTh buzuKo-
MEeXaHWU3MBI IIpo6os MaTeMaTH4deCKui
MJIM-cucrem. ammapar
Jlexmyy; Jlexummy;
R THHG IIpakTaeckue
3aHATHUS;

Bune! 3anaruii

HpaKTI/I‘IGCKI/Ie 3aHATHA,

Kypcosas pabora

[IpaxTraeckue 3aHITHS;

KypcoBas paborta

Kypcosas pabora
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Hcnonn3yemsie
CpeICcTBa OIlCHHBAHUS

TecTs! HA TeKIMIX,

Ompoc Ha
IIPAKTUIECKIX
3aHATUAX

KoHTponsHEIE paboTsI,
HHIUBUAYaIbHEIE
3a[JaHMsI, KypcoBas
pabora

Vs nuBuyansHEBIE
3a[aHus, KypcoBas
pabora

3  Komunerensmus IIK-2

IIK- 2 - CnocobHOCT apryMeHTHPOBAHO BEIOWPATh W pEaH30BHIBATH HA IIPAKTHKE 3¢hbEeKTUBHYIO
METOZIMKY OSKCIIEPMMEHTANBHOIO HCCICAOBAHMS IIapaMETPOB M XapaKTEPHCTHK HPHOOPOB, CXeM,
YCTPOHCTB M YCTaHOBOK OIEKTPOHHMKH ¥ HAHOJCKTPOHMKH PAa3IMYHOTO (yHKIMOHAIBHOIO

Ha3SHa4YCHHUA

Jist opMHpOBaHKs KOMIIETEHIME HEOOXOIMMO OCYIIECTBHTD PSLI TAIIOB. DTAIEI dbopmMupoBaHUL
KOMIICTEHIIUH, NPUMEHSIEMbIE UL STOTO BHABI 3aHATUH, M HCHONB3YEMBIE CPENCTBA OICHMBAHUSI
IIpEACTaBJICHEI B Tabwe 4.

Tabmuma 4- Ortanel QopmupoBanms KommereHnu:m I11K-2

H HCIOJB3YEMBIC CpeacTraa

OLleHUBAHMS
3. Cocrap 3uare Ymern Baapers
YmeTs BEIOpaThH
3G PEXTUBHYIO METOAUKY
3HATH IPUHIAIIBT P . Bnapers Ha
M3MEpeHuit u .
pabOoTHI OCHOBHBIX P — IIPaKTHKE METONMKOU
COOTBETCTBYIOIIH CCIIeTOBARL
IpuOOPOB U3MEPEHHUST . HeoleRa
C IpUOOPHI M YCTPOUCTBA TOHKOILIEHOYHBIX
oliep;KaHHUe ITAIOB XapaKTEePUCTHK TUICHOK
B pakrep * | s ucenenoBaHus CTPYKTYP, HCIIONB3YS
IIPUMEHIEMBIX B MUKPO-
¥ ¢ XapaKTepUCTHK Iipy 5TOM
¥ HaHO3JIEKTPOHUKE TBETCTB
B TOHKOILIEHOYHBIX €00 TBYIOIIYIO
anmnaparypy
CTPYKTYDP PATYP
Texamam; IIpakTugeckue
Mexaes; 3aHATHS;
IIpakTryeckue 3aHATUS; ’
[IpakTryeckue 3aHATHS; VM MBIy ATTb b
WupuBunyaibHbIE Ay
Bunsi 3anaruii WNunuBugyansHble 3aJIAHMS, 3alaHuA,

3anmanus (M13)

Kypcosas pabdota

Kypcosas pabora

HNcnonb3yembie
cpeacTBa OLlEHUBAHHSA

TecTrl Ha JTEKITHIX;

Omnpoc Ha

KonTpomsHbIe paboThr;

WNHnuBuyanbHBIE

WnnuBuayaibHBIS
3aJaHM;
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MIPaKTHYESCKUX
3aHATHIX;
HUHIABAIYTHHBIE
3aIaHusg

samanus (U3);

Kypcosas pabota

Kypcosas pabota

1. Komnerenmuss OIIK-1 - crmocoOHOCTH IPENCTaBIATH aJCKBATHYIO COBPEMEHHOMY YPOBHIO
3HaHUHM HAydYHyIO KapTHHY MHpa Ha OCHOBE 3HAHMSA OCHOBHBIX IIOJIOXCHHUH, 3aKOHOB U METOIOB

€CTECTBECHHBIX HAYK H MaTEMATUKU

O6H_H/Ie XapaKTCPUCTHUKH IMOKa3aTeae u KpPHUTCPHUEB OILICHUBAHUS KOMIIETCHIINH 10 3TallaM IIpUBEACHBI

B TaOuIe 5

Tabauna 5 — O0mue XapaKTePHCTHKH NOKAa3aTe el 1 KpUTEpHEB ONeHUBAHUSI KOMIIETCHIINH 110

JTamnmam

IToxa3zaTean u

3HaTh YMmernb Baagers
KpHUTEepHH
Ob6namaer
(baKTUYeCKIMH u | Obmamaer paumamazoHoM | KoHTpomupyer
.. | TeopeTmueckumu MPAKTHYECKUX YMEHUH abo IIPOBOJUT
OtimyHo  (BBICOKHH p P ™ > | Paboty P
GHEHE) 3HAHUSIMH B TIpeienax | TpeOyeMbIX JUISL | OILICHKY,
yP H3ydaeMoil OONacTH ¢ | pasBUTHS  TBOPYECKHX | COBEPIIEHCTBYET
[IOHMMaHWeM  TpaHuIl | permeHuH METOIUKY paboThI
IIPUMEHIUMOCTH
beper
Obnamaer [wana3oHOM p
. | OTBETCTBEHHOCTH 3a
3Haer (baxThl, | MpaKTUYeCKUX YMEHHUH,
3aBepIIeHue 3a1ad B
.. | IpHHIMOBI, Tporecchl, | TpeOyeMbIX JULS
Xopomo (0azoBbIil HCCIIEIOBAaHUY,
ofIpe  TOHATHUS B | PEIICHHUA
YPOBEHB) . IIPHUCIIOCa0IUBAET
mpeneigax — U3ydaeMod | ONpeneleHHBIX
CBOE IIOBENIEHHE K
obnactu mpobieM B obnactd
obcTosTENBCTBAM B
HCCIICIOBAHHUS
peleHuy IpodIemM
O6OnamaeT OCHOBHBIMH
PaGoraet IIpH
YIoBJIETBOPHTEIHHO Obnamaer  6a30BBIMHU | YMEHHSIMH, Tpebye- DSMOM
(moporoBelii ypoBeHb) | OOIIMMM 3HAaHUSIMH MBIMH 11 BBIIOJTHEHUS p
HaOIIONCHUH

IIPOCTHIX 3a0a4

GopMy THpoBKa noxaszarenel u xpurepuer oueHusanng xomnerenuun OIIK-1

Tabsoie 6.

OIpUBCaCcHAa B

Taﬁmma 6 — Xapalcrepncnnm nokaszarejied H KpuTepueéB ONCHHBAHHA KOMIIETCHIHH IIO

JTanam

IToka3arean u

3HATH YMmeTh Biaagers
KPUTEpHH W
O1iau4dHOo (BHICOKHI 3HaeT OCHOBHEIE YMeeT HCIIONIB30BaTh Baapeer
YPOBEHB) 3aKOHBI POCTa U 3aKOHBI QU3UKH U Pa3IHYHBIMU
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bopmMupoBaHHI

MaT€MaTHUKH IJIs

MECTOJaMH OLICHKU

Xopomo (6a30BbIi

CTPYKTYPBI INICHOK, OLICHKH XapaKTEPUCTHK XapaKTEpUCTUK
JIIEKTPOPU3NIECKHE H CBOMCTB TOHKIX TOHKOIIJICHOYHBIX
CBOMCTBA IICHOK, HX UICHOK CTPYKTYD
3aBHCHUMOCTD OT
CTPYKTYPEL

Baaneer
3Haer (GakThl, CIIOCOOHOCTBIO

OCHOBHBIE IPAHIIUIIBI
BIIMSHMS TEXHOJIOTHH HA
CBOMCTBA IIPOBOIAIIHX,

ObGnagaer nuana3zoHoM
NPaKTHYECKUX YMEHUMH
pacyera CBOMCTB

3aBEPIIUTE paboTy U
CIeJIaTh BBIBOJEI Ha
OCHOBE OCHOBHBIX

YPOBEHb) .
PE3UCTHUBHEIX H TOHKOILIEHOYHBIX IIOJIOKEHUH U
JUBIIEKTPUIECKIX CTPYKTYDp 3aKOHOB
IIJICHOK €CTECTBEHHBIX HayK
U MareMaTHK{
O6mamaeT OCHOBHBIMHU Baaneer
3HaeT B3aMMOCBSI3h YMEHMSIMHU IS OLEHKH CIOCOOHOCTBIO
YnoBinerBopuTeabHO MEXIY TEXHOIIOTHEH 1 XapaKTEepUCTHK, BEITIONHSTE paboTy
(moporoBbIii ypoBeHs) CBOHCTBAMHU TOHKHX TIOJIy9aeMBbIX (pacuetsr) mox
IJIEHOK TOHKOILICHOYHBIX HabOIoIeHuEM
CTPYKTYP CHEIHATHCTA

2. Komnerenmust OIIK-2 - CiocoOHOCTB BBIIBIATE €CTECTBEHHOHAYIHYIO CYITHOCT IPOOIIEM,

BO3HHKAIOIMUX B XOI€ HpO(I)eCCI/IOHaHBHOf/'I ACSATCIbHOCTH, IIPUBJICYD JJIA UX PCUICHMA

COOTBCTCTBYIOHII/Iﬁ (I)I/ISI/IKO-MaTeMaTI/IquKI/Iﬁ arrmapar.

O6UII/IG XapaKTCpUCTUKH IoKas3arenet u KPHUTCPHCB OLICHUBAaHU KOMIIETCHIIWH II0 STallaM IIPHBEACHBI

B Tadaune 7.

Tabauna 7 — O0mue XapaKkTepHCTHKH NOKa3aTe/leil i KPATEPHER OLEHUBAHKS KOMIIETEHIIUH 110

ITanam

IToxa3zarenu u

3Harhb Ymers Bnaners
KPHTEpPHHA
Obnanaer Obnamaer nuana3z3oHOM
(baKTHIECKUMHI 1 | mpaktmgeckux ymenuit, | Kontpomupyer
. | Teopernueckumu TpeOyeMbIX s | paboTy,  MPOBOIHUT
Otrnuyso  (BBICOKHMIA P peby P ’ P
) 3HAaHWSIMM B IIpelenax | pa3BUTHS TBOPYECKHX | OIEHKY,
OBEHb . o
yp n3y9aeMoil o0nacTu C | perieHui, COBEPIIIEHCTBYET
IIOHUMAaHUEM  TpaHUIl | abCTparupoOBaHUA JIeHCTBUS pabOTHI
IIPUMEHUMOCTH npoOiemM
Beper
O6mamaer nuanmazoHOM P
. | OTBETCTBEHHOCTH 3a
3HaeT (GaKThl, | MPaKTHYCCKUX YMEHH,
eccel, | TpebyeMbIX pini: 3aBCPIICHUC 3ajad B
. | IpHUHIUIBL, MpoIl
Xopomo (6a30BbIit P > 1P ’ HCCIIEIOBAHNH,
ofmue  MOHSATHS B | pelIeHus
YPOBEHb) el [ ——— pHUCIOCca0IHBAET
mpenenax  HU3ydaeMoit
g N & I §6lJIIeM B ofmacrn | Choc UOBCACHmE X
SR p oOcToATensCTBAM B
HCCIIEIOBAHUS

pemeHuy npobiaeM
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YnoBiaeTBOPUTEILHO
(moporoBeIil YPOBEHBD)

O6manaer 06a30BEIMH
00IIMH 3HAHUSIMHA

O6namaeT OCHOBHBIMHU
YMEHUSIMY, Tpebye-
MBIMH JJI BEIIOJHEHUS
MPOCTHIX 33/1a9

Paboraer
IPSIMOM
HaOXOnECHIH

npu

GopMyIHpPoOBKA NoKa3arTelell n KpuTepHes onenuBaHus xomuerennuu OIIK-Z npnBenena B

Taomuma 8 -
sTanax

XapaKTepI/ICTI/IKH nmoxazarejied u KpUTEPHCB OLCHHBAHUA KOMIICTEHIIHH Ha

IToxa3aresu u
3Hathb YMmeTh Baapers
KPHUTepHH
Baaneer
CITOCOOHOCTBIO
BBIABIIATH CYITHOCTH
YMeeT BBISBIIST Y
IPOOIIEMBI,
OCHOBHEIE .
3naer BO3HUKIIEH B XOJI€
TEXHOIOTHIECKUE TCXHOJIOTHHCCKHC uccnenopanus TIIC,
. napaMmeTpsl, BIUIIOIIHE (baxropel, BiMsIOIKE HA U creiarhb
O1an4gHO (BHICOKHIH
oBeHD) Ha CTPYKTYpPY U XapaKTEPUCTUKU MIPEIBAPUTENHHYIO
yp CBOMCTBA IUIEHOK, IIPOBECTH OIICHKY BO3MOXHOI'O
TOHKOHneH?FqEIED( YHCIIEHHYIO OTEHKY M3MEHEHUS CBOHCTB
CTPYKT IJIEHOK IIPH
pyxryp ( ) 3TOTO BIIMSHUS P
U3MEHEHUU
TEXHOJIOTHH WU
XapakTepa
HCCIICIOBAHUSL.
Ymeer nipeBUIETH, KakK Baapeer
SHACT GCHORHLIE HM3MEHEHNE KaKuX-TTH00 CIIOCOOHOCTEIO
. Hp06Her,1, TEXHOJIOTUYECKUX KNIHISCTREHEON
Xopomo (6a30BbIit OIICHKY BIIUSHUSA
BO3HUKAOIINE IIPU (haKTOpPOB MOXKET
yposer) H3rOTOBJICHHH MOBJIMATH Ha CBOMCTBA HEKOTOpRTX
cootBercTByromei TIIC TCXHOTOTHHCCIHX
TIIC. (bakxTopoB Ha
cpoiictea TIIC
[ToHMMaeT BIUSTHIE
HEKOTODLIX ObnamaeT OCHOBHBIMH Cnocoben nenars
Ya0oBJIETBOPUTETHHO P YMEHHUSIMH IS mpocTelie
i TEXHOJIOTHIECKUX
(mOporoBkIii ypoBeHbD) . [IPEABAPUTEIEHOTO KOJIMYECTBCHHBIC
(haKTOpOB Ha CBOHCTBA " o
TIIC anamu3a coiicte TTIC OIIE€HKH CBOMCTB
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3. Kommerenuus IIK-2 - CoocoGHOCTH apryMeHTHPOBAHO BBIOMpaTh M pEalM30BLIBATH HA

IpaKTHKE

3QGEKTUBHYIO  METOMHUKY

SKCIICPUMCHTAJILHOI'O

HCCIICOOBaHUL

apaMeTpoB  H

XapaKTEePHUCTHK MPHOOPOB, CXEM, YCTPOUCIB M YCTAHOBOK OJNEKTPOHHKH U HAHO3JIEKTPOHUKH
Pa3IuIHOro QyHKIIMOHAILHOIO HA3HAYCHS

O6I.T.II/IC XapaKTePUCTUKM OKa3aTenei u KPHUTEPUEB OLCHUBAHNA KOMIETSHIIMH 110 STariaM IIPHUBEOCHBI B

Tabaure 9.

Tabxana 9 — O6mue xapaKTepHCTHKH IIOKa3aTeNeil H KPHTEPHER OLeHHBAHMS KOMIICTEHINH 110

Tanam
Iloka3zarenu u
3HaTh Ymern Baaners
KpHUTepUuH
Obnanmaer
baxTHIeCKUMHU u | Obmamaer muanazoHom | KomTpomapyer
.. | TeopermueckumMu IPaKTUYECKUX YMEHUM abor IIPOBOJIUT
OtnuuHo  (BBICOKHIA P p ™ | P ¥ POBOR
—— 3HaHUSAMH B Ipenenax | TpeOyeMBIX IUII | OILIEHKY,
P M3y4acMOi OONacTH C | PasBHTHS TBOPYECKHX | COBEPIIEHCTBYET
IIOHMMAHWEM  TPaHHUI[ | pelneHHi METOIUKY pabOThI
IIPUMEHUMOCTH
Beper
Obnamaer nuama3zoHOM p
., | OTBETCTBEHHOCTH 3a
3Haer (haKTHl, | IPaKTHYECKUX YMEHHIA,
3aBEpIICHHE 3a7ad B
.. | TPHHIMIIBL, IIPOIECCH], | TpeOyeMBIX JUTSI
Xopomo (0a3oBpIi HCCIIEIOBaHUH,
o0Imye  HOHATHS B | pelleHHs
YPOBEHB) N IpucrnocadIuBaeT
Opefenax  HM3ydaeMoH | ompeaeleHHBIX
CBOE TIOBEIEHHE K
obmactu mpobineM B oOnacTH
0o0CTOATENTRCTBAM B
HCCIICIOBAHUS
pemesuu npodiaem
ObnamaeT OCHOBHBIMH
Pa6oraer IpH
YioBIEeTBOPHUTEILHO O6namaer 0a30BBIMH | YMCHHAMH, Tpebye- —
OrOBBIH YPOBEHD OOIIMMY 3HAHHSIMH MBIMH JUIS BBIIIOJTHEHUS
(mop yp ) A HaOIXONCHUH
MIPOCTHIX 3a/1a4

DopMynupoBKa nokasarencii M KpurTepHeB ouenuBanns wkomnerenuun ITK-2 npusesena B

Tabaune 10.

Tabmuma 10 — XapakTepHcTHKH HOKa3aTesiell M KPUTEPHEB OUECHHBAHHS KOMIETEHLIHH II0

JTanam

IToxa3zarenu u

3HAaTE Ymern Bnagers
KPUTepUH
3 Ymeer Baapeer Ha
HaeT OCHOBHBIE
apryMEHTHPOBAHO IIPaKTHKE
METOIVKH
o . &5 METOIUKaMU
. HCCIENOBAHUN CBONCTB BBIOpaThk HYXHYIO
Otian4so (BBICOKHIA S — METOTHEY SKCIEPUMEHTATBHBIX
YPOBeHb) P ’ . HCCIIeIOBaHMi U
PE3UCTUBHBIX U HCCIIETOBAHUS CBOMCTB COOTBETCTRYFOIIEH
TUAIIEKTPHUIECKIX TIIC Silietiencnpion
TUICHOK anmnaparypoi
Xopomo (6a30BbIii 3naer dakTsI, Obnamaer auana3oHaMu Bnaneer
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YPOBEHB) TIPUHITHAIIE] [IPaKTHIECKUX YMEHUH CIOCOOHOCTBIO

9KCIIEPUMEHTATILHOIO 9KCIEPUMEHTAIIFHOIO CaMOCTOSTEIIHHO
HUCCIIEIOBAHHUS uccnenosanus TIIC pEITUTE HEKOTOPBIE
apaMeTpOB JIEMEHTOB MPOOJIEMEL,
TTIC BO3HHUKAIOIIHE B
xXo/e
SKCIIEPUMEHTAIBHBIX
HCCIeqOBaHUMI
Baaneer
CIIOCOOHOCTRIO
O6mamaet 6a30BEIMHA
MIPOBOIUTH
OOIUMH 3HAHUSIMH YMeeT pOBOIUTH
YoBJIETBOPUTEIHHO HUCCIIENOBAHHUS
- METOOB MIPOCTHIE UCCIEN0BaHUA >
(OporoBbIii ypoBeHb) HEKOTOPBIX CBOMCTB
SKCIIEPUMEHTAIBHBIX TIIC
N TIIC nox
uccinenosanuii TTIC
HaOIrONEeHHEM
cIeluaiInucTa

3 TunoBbie KOHTPOJIbHBIE 3aJaHUS

Jlnst peaM3alyy BEIIIEIIEPSIUCICHHBIX 3a1ad 00y9eH s HCIONB3YIOTCS, HEOOXOAMMBIE IUIS OLIEHKH
3HAHWM, YMEHWM, HABBIKOB, XapaKTEpU3YIOIIMX 3Talbl (OPMHPOBAaHHS KOMIETEHIHWH B IIpoIecce
0CBOEHHS 00pa30BaTeIbHONM MPOrPaMMBL, B COCTaBe: TECTHI, JOKIANbl M COOOIIEHMS, IPAKTHICCKIE
3amanus, JabopaTtopHbie paboTEl, IK3aMEH.

TuIoBEIE 3a1aHUs WIH HHBIE MaTepHANbI, HEOOXOMUMBIE UL OLIEHKY 3HAHWM, YMEHUH, HABBIKOB U
OIIBITA JEATENBHOCTH, XapaKTePU3YIOUINX JTAlbl (POPMHUPOBAaHKS KOMIIETEHIMH B IIPOIECCE OCBOCHHUS
00pa3oBaTeNbHON IPOrpaMMEL, B COCTABE:

3.1. KonTpoabHbIe padoTHI:

Tema KOHTpoOJabHOH paGorel Ne 1 — BimsHHEe TEXHONOTHYECKHMX IIapaMeTpoB (TemIeparypa
ITOJIIOXKKH, CKOPOCTH OCAXKAECHUS U T.II.) Ha POCT B CTPYKTYPY TOHKHX IUIEHOK.

Tema KoHTpPOJBLHOI padorel Ne 2 — CpoilicTBa TOHKHMX HPOBOAAINIMX, PE3UCTHBHBIX W
JASIIEKTPAYECKUX TUIEHOK B 3aBUCUMOCTH OT TOJINUHBI X CTPYKTYPHI 3THX IIJIEHOK.

3.2. MaauBUaya bHbIC 3aJaHUS:

NupueunyanbHoe 3amanme Ne 1 — PacueT HEOOXOOUMBIX TEXHOJIOTHYECKMX IIAPaMETPOB IS
[IOJTy4eHUs IIJIEHOK 3aJaHHOI0 COCTaBa U CTPYKTYPEL.

NugueuayansHoe 3aganue Ne 2 — PacueT BobTaMIIEpHEIX XapakrepucTuk (BAX), remmneparypHOro
koab¢ummenta comporuBienus (TIIC), osmexrpudeckodt mnpounoctw MJM-CTpykTyp, Ui
MIPOBOASAINNX, PE3UCTUBHBIX, TUAIEKTPUIECCKUX IICHOK Pa3INIHOMN TOIIIUHEL

[TonHEIT TEepeYeHh KOHTPONBHBEIX paboT W WHAWBHAYAIBHBIX 3adaHuii mnpencraBieH B YMII:
CvupaoBa K.W. ToHkuMe IUIEHKM B MHKDPOIIEKTPOHUKE. Y4UeOHO-METOAMYECKOE II0COOME IIO
aAyOIUTOPHBIM IPAKTHYECKUM 3aHSATHSM U CaMOCTOSTENbHOH paboTe A CTyHeHTOB HalpaBlIeHHI
«DJEeKTpOHUKa W HaHOAIeKTpoHuKay (OakamaBpuar).-Tomck:TYCVYP, 2013.-49 c. - [31€KTpOHHBIHA
pecypc] — http://miel.tusur.ru/
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3.3.KypcoBas paGora:

IIprMepHEIE TeMBI KYpCOBBIX paGoT HpencTaBieHsl B YMIT: CvmuproBa K.W.ToHkue IjIeHKH B
MHKPO3JIEKTPOHUKE. YUeOHO-METONNIECKOE IOCOOME 10 BBITOIHEHHIO KypcoBo# paboTel s
CTYACHTOB HANpaBNCHHA «OJNEKTPOHMKA M HAaHOMIEKTpoHHKay.-Tomck:TYCVYP, 2013.-25 c. -
[snexTporHEI pecypc] — http://miel.tusur.ru/

3.4. TecTrl Ha JEKIHAX U NPAKTHYIECKUX 3aHATHAX 10 CJIEAYIOIHUM pa3aejiam:

1) Brusinue TexHONOTHYECKHX HAKTOPOB Ha POCT M CTPYKTYPY: a) METAJINYECKUX; 0) PE3UCTUBHEIX;
B) IUDIIEKTPUIECKUX IUIEHOK.

2) BrusHEE TEXHONOrHYeCKHX (haKTOPOB Ha CBOMCTBA: a) PJIEKTPONPOBOXHOCTH; 0) TEMIIEPATypPHBIH
K09 QUIMEHT CONPOTHBIICHNS; B) 3IEKTPHYECKYIO IPOYHOCTH TOHKUX MITEHOK.

3.5. TembI DpaKTHYECKHX 3aHATHIA:

1) Pacuer HEOOXOMUMEIX TeMIIEPaTyphl MOIIOKKH H CKOPOCTH OCaXAECHHSI aTOMOB ISl KOHICHCAITUH
IUICHOK;

2) Pacuer HEOOXOMUMO# KPUTHUECKON KOHIEHTPAITAY 3apOIbIIIeii T Hadaa pocCTa IJIEHOK;

3) Pacuer naeneHud rasa B KaMepe I MONYYEHHS AMIIEKTPHUECCKHX IUIEHOK IIPH PEaKTUBHOM
HCIIapEHUY WIH PaCIbUICHHH;

4) Pacuet: a) aMeKTPOIPOBOTHOCTH TOHKAX OCTPOBKOBBIX ILIEHOK, 6) BAX JUSIEKTPUYECKHIX IUIEHOK
[P pa3IAIHBIX MEXaHA3MaxX IPOBOAMMOCTH: TyHHENBHOM, 3bdekte IllorTkn u ®penxens, TOII3.

5) BimsiHue TONMMIMHEI MIEHOK (pa3MepHbIi 3hdeKT) Ha 3MeKTpompoBogHOCTs, TKC IIPOBOIAINUX U
PE3UCTHUBHEIX IICHOK;

6) Pacuer ynemsHoro conporusnerust # TKC juist miieHOK-KepMeTOB.
3.6. Dx3amen
3.6.1. IIpamephl 3K3aMeHAHOHHBIX BOMPOCOB
1. Kputryeckas IIIOTHOCTH MOTOKA I1apa;
2. BiusHue Temmeparypsl HOMI0KKY Ha MeXaHU3M KoHaeHcanun: mexanusmel IDKK u IDK (A), TIK;
3. Kputrdeckuil 3apofiblin, KpATUIECKOE 3HAYeHNE KOHI[CHTPAIMH 3apOBIIEH Ha IIOI0KKE;

4. BeIBOI BBIpAKEHUS UL KOHIIEHTPAIMH aICOPOMPOBAHHEBIX aTOMOB Yepe3 AaBJI€HHE OCTATOYHOIO
rasa;

5. Temneparypa s3IATaKCHA

6. BnusiHME TONMMIMHEI IUIEHKY Ha yAEIbHOE COIPOTUBICHUE;
7. TyHHenbHBI 5QYEKT B OCTPOBKOBBIX IIJIEHKAX;

8. Pe3ncTuBHBIE IIIEHKH METAIIOB, CILNIABOB, COCAUHEHUH;

9. KOMHOSI/II_[I/II/I Ha OCHOBE METAJUIOB U TUISJIEKTPUKOB. KCpMCTBI,
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10. ,HI/IBJICKTpI/I‘ICCKaH IIPOHUIIAEMOCTD U 1g ) JUDJIEKTPUYCCKUX INICHOK: 3aBUCHMOCTD OT TOJIIIHBI u

JaCTOTEI,
11. Tox® B AUANEKTPUKAX, OTPaHAYEHHEIE IPOCTpaHCTBeHHEM 3apsaaoM (TOII3);

12. Hanbapwepras smuccus HHIOTTKH B TUIIEKTPHICSCKUX IIIICHKAX;

13. DIEeKTPOIPOBOAHOCTH AUIIEKTPUUECKHX IIEHOK, 00ycnopIeHHas 3¢ dexrom OpeHkers;
14. 3aBUCHUMOCTE 3JIEKTPHICCKOM MPOYHOCTH AUIIEKTPHYECKUX IIJIEHOK OT TOJIIIMHBI,

15. 3aBHCHMOCTB dNIEKTpUIeCcKOi mpouanoctd MJIM-cucteM OT BpEMEHH BO3IEHCTBUS HAPSKEHUS.

4 MeToau4ecKkue MaTepHAaJIbl

Jlns obecredeHus mporecca oOydeHHs W peIneHHs 3afad OOydeHHs HCIIONB3YIOTCS CIEyIoInue
MaTepHaIbl:

4.1 OcHoBHas JIUATEpPATypa

4.1.1. KM.Cmupuosa. ToHKHE IUICHKM B MHKPOSICKTpOHHKE. YdeOHoe mocobme. Tomck:
TYCVYP, 2012.- 110 c. (50 3x3.) - [anexkrporHbIi pecypc] — http://miel.tusur.ru/

4.2 JlonoJHUTEIbHAS JATEPATYypa

4.2.1. ®usuka ToHKHX mwIeHoK. Tom 4. C6. crareit mox obmmeit penakueit I. Xacca u P.O.Tyna,
M.: «Mup», 1970. — 440 c. (7 7x3.)

42.72. Ousuxka Tomkmx ImieHOK. Tom 8. CO6. crareir mox obmeit pemaxmueit I. Xacca, M.
®parkxomba u P.I'odhmana, M.: «Mup», 1978. — 359 c. (5 3k3.)

4.2.3. Texuomorus ToHKEX IieHOK. CrpaBourmk. Tom 1,2. —M.: Cos. paguo, T.1, 1977.- 664 c.
(13 3x3.), T.2, 1977. -768 c. (14 3x3.)

4.2.4. T.A.BopobpeB, B.A.MyxaueB. IIpo6oif TOHKHX JUIIEKTPUYECKHUX ILICHOK. —
M.:«CoBetckoe paguo», 1977.- 70 c. (36 3x3.)

4.2.5. DJNEeKTpPOIPOBONHOCTH TOHKUX JUIIEKTPUUECKUX IUIEHOK. — YdeOHoe mocobue:
Jlemmnrpanckuit nomurexaudeckuit uHCTUTYT uM. M. Kanmunauna, 1981.- 55 c. (4 3k3.)

4.2.6. b.A.boukapeB, B.A.bBoukapeBa. Kepmernrie 1mreHku.:«Dueprusy», JICHUHIpaacKkoe OT.,
1975.- 152 c. (2 3k3.)

4.3 Y4eOHO-MeTOAHYECKHe OCOOHS U POrpaMMHOe o0ecredenne

4.3.1. KN.CmupHOBa. ToHKME IJICHKH B MHKPO3JIEKTPOHHKE. YUeOHO-METOAMUECKOE ITOCOOHE
10 BBITOJIHEHHIO KypPCOBOH paOOTHI IJIA CTYICHTOB HalpaBleHHs MOArotoBku «HamoTexmomoruum u
MHKPOCHCTEMHAs TEXHHUKa» U «DJIEKTPOHHKAa M HaHOIEKTpoHHKa».-Tomck: TYCVYP, 2013.- 25 ¢. (30
9K3.) - [37EeKTpOHHEIHA pecypc] - http://miel.tusur.ru/

43.2. KN.CmuprOBa. TOHKHE IJIEHKH B MHUKDPO3JIEKTPOHHKE. YUeOHO-METOAHUIECKOE MMOcoOue
IO ayIUTOPHEIM IPAKTHYECKUM 3aHATHSAM H CaMOCTOSTENBHON paboTe ISl CTYIESHTOB HAIpaBIICHUS
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HOATOTOBKY «HaHOTEXHONOTHE U MHKPOCHCTEMHAS TEXHUKAY U «ONEKTPOHUKA U HAHOSIEKTPOHUKA). -
Tomex:TYCYP, 2013.- 49 c. (50 3K3.) - [37eKTpOHHBIH pecypc] - http:/miel.tusur.ru/

12.4 Ba3sl JaHHBIX, HHGOPMALHOHHO-CIPABOYHbIE H MIOHCKOBBIE CHCTEMbI

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE AU CIUATIITUHBI

J1st peanusaniu TeKIHMOHHBIX U IIPAKTHYECKIX 3aHATHH HEOOXOMIMBL: KOMIIBIOTED C YCTAHOBJIEHHBIM
IPOrPaMMHEIM 0becriedenueM (11.12.3), IpoeKTop 1 3KpaH.
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