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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

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

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

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
Du3uyecKkre 0CHOBLI MUKPO- M HAHOJJIEKTPOHUKH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpelcTB

Hampasnennocts (mpoduns) / cnemuanuzanus: I[IpoekTupoBaHHe W TEXHOJOTHS JIEKTPOHHO-
BbIYHCJIMTEIBHBIX CPEICTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KYJIP, Kadenpa koncTpyupoBaHusi y3J10B U JeTajiell paguo3JeKTPOHHOM annapaTypbl
Kypc: 2

Cemectp: 3

Y4eOus1ii man Habopa 2016 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 28 28 4acoB
3 JlaGopaTopHbie pabOThI 36 36 JacoB
4 Bcero aynutopHbIx 3aHsATHI 100 100 4acoB
5 CamocTosiTenbHas paboTa 80 80 4acoB
6 Bcero (06e3 sx3amena) 180 180 4acoB
7 OO0m1as Tpy10EMKOCTh 180 180 4acoB
5.0 5.0 3.E.

JuddepenurpoBanHblii 3a4eT: 3 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 206  oT « 26 » 4 2018 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 ropa, paccmorpena u onoOpena Ha 3acemanun kadenper KVIP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kad. KYIP

3aBenyronmii o0ecnieunBaromeii kad.

KV]IP

M. M. CinaBHUKOBa

A. T. Jlommnos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PK®

3aBeAyIOIHi BRITYCKAIOIICH Kad.

KV]IP

OKCIIepTHI:

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
Y3JI0B U JIeTajiei paino31eKTPOHHON
anmapatyps! (KY/IP)

IIpodeccop kadenpsl KOHCTPYHPOBa-
HUS y3JI0B U JAETAJIEH paguodJIeK-
TpoHHOH armaparypsl (KY/IP)
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[. B. O3epkun

A. T Jloummnos

C. A. Aptuies

C.T. Exauun



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro mpemnomaBaHus AUCIUIUIMHBI SBIISACTCS U3yUYCHHE €CTECTBEHHOHAYYHBIX MpoOiaeM B 00ma-
CTH (DU3MYECKMX OCHOB MHKpPO- W HAHODJIEKTPOHUKH; (U3UKU TBEPIOTo Tena; (YHKIIMOHUPOBAHUS
KOMITOHEHTOB AJICKTPOHHBIX CPEACTB M (DOPMUPOBAHHE CIIOCOOHOCTH MPUMEHSTH (PU3MKO-MaTeMaThye-
CKUU ammapar JUIsl pEeHIeHUs STUX MPoOIieM.

1.2. 3agaun TUCHUILINHDBI
— Tlonyuenue HEOOXOMUMBIX 3HAHHUH 1O (DU3UYECKUM U TEOPETHUYECKUM OCHOBAM IOYIIPOBO/I -
HUKOBOM DJIEKTPOHUKU;
— TlonyueHnue HEOOXOAMMBIX 3HAHHH 110 METOAAM pacdyeTa OCHOBHBIX MTapaMETPOB M XapaKTEPH -
CTHK TOTYTIPOBOAHUKOB U MOJIYIPOBOIHUKOBBIX IPHOOPOB.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Jucuumuinia «@u3nyeckue 0OCHOBBI MUKPO- U HaHO3J1eKTpoHUKW» (b1.5.18) otHOCHTCS K Oioky 1
(6a3zoBas yacTh).

[TpeamecTByOIKUMU UCUUIUIMHAMY, (DOPMUPYIOIIMMHU HayajbHbIC 3HAHUS, SBISIOTCS: DU3HKa,
Xumus.

[Tocnenyromumy AUCHUIUIMHAMU SIBISIOTCS: 3alMTa BBITYCKHOW KBAIM(UKAMOHHONW paloThI,
BKJIFOYAsl MOJArOTOBKY K MPOLEAYpE 3aIUMUTHl U MPOLEAYpY 3amuThl, IHTerpaspHbpie yCTpONHCTBA paauo-
JIEKTPOHUKH, MaTepuasl U KOMIIOHEHTHI 3JIEKTPOHHBIX CPEICTB.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTAHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTH NMPOOJIeM, BO3HUKAIOIIUX
B XO7ie NMpodeccHOHaIbHONU NEeATEIbHOCTH, MPUBJIEKATh JJISl UX PEHIeHHsS COOTBETCTBYIOIIMHA (PU3UKO-
MaTeMaTH4ECKUil anmnapar;

B pe3ynbrate u3ydeHus JUCIUIUIMHBI 00YyJaOLUICs TOJKEH:

— 3HaTh OCHOBBI (PM3UKU TBEPAOIo Teja, OCHOBBI KOHTAKTHBIX SIBICHUN B MOJYIPOBOJHHKAX,
MeTajjlax U TeTepOCTPYKTypax, METOJIbl UCCIIEOBAHUS CBOWCTB MOJYIMPOBOJAHUKOB U MPUOOPOB HA HUX
OCHOBE.

— yMmeThb [IpuMeHSITh METO/BI M CPEACTBA U3MEPEHUS U pacueTa napaMeTpoB MOTYIPOBOIHUKOB
U IOJYNPOBOJHUKOBBIX HMPUOOPOB. PallMoHanbHO HCHONB30BaTh MOMYHNPOBOAHUKHM M HPUOOPHI Ha HX
OCHOBE TIpU pa3pabOTKe AJIEKTPOHHOM ammaparypbl C Y4eTOM BIMSHUS OKpPYXKAroIIeH Cpeabl U YCIOBHMA
IKCILTyaTallUH.

— BJaJeTb MeToJamMH 3KCIIEpUMEHTAIILHOTO UCCIIEA0BAaHUS U pacyeTa CBOMCTB MOJIYIIPOBOIHU -
KOB ¥ IpUOOPOB HA UX OCHOBE.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTAaBISACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

3 cemectp

AynuaTopHbIe 3aHATHS (BCETO) 100 100
Jlexnun 36 36
[IpakTuueckue 3aHATHS 28 28
JlaGopaTtopHbIe pabOThI 36 36
CamocTosiTenbHas paboTa (Bcero) 80 80
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 22 22
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[TpopaboTka JIEKITMOHHOTO MaTepraia 28 28
[ToaroroBka Kk NpakTU4YECKUM 3aHATUSAM, CEMUHApam 30 30
Bcero (6e3 sx3amena) 180 180
OO61as Tpy10eMKOCTb, 4 180 180
3auetHbie EquHutb 5.0 5.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3zgesbl AUCHUIIMHBI 1 BUALI 3AHATHI

Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

_ [P]
= ] = 2 g =
: o ° 3 9 = =
H ? 3 s s S 20
a3BaHMS Pa3/ICTIOB JUCIUTUIMHBI i ) o, o, o 2 g &
= 5 = s & 0 ==
S, < < 09 % g
3 cemecTp
1 BBoaHas yacThb 4 0 0 1 5 OIIK-2
2 DneMeHTHI (PU3UKH TBEPOTO TeJa 4 4 8 16 |OIIK-2
3 dusuka nosynpoBOTHUKOB 4 6 8 11 29 |OIIK-2
4 DIeKTpONPOBOIHOCTH TBEPIBIX TEI 4 4 12 12 32 | OIIK-2
5 KoHTakTHbIE SABICHUSA 4 6 0 12 22 | OIIK-2
6 [ToynpoBOTHUKOBEIE TUOJIBI U OHIIO- 4 0 12 6 22 |OIIK-2
JISIPHBIE TPAH3UCTOPBI
7 1ToBEpXHOCTHBIE SIBJICHUS B MOJTYTPO- 4 4 0 8 16 |OIIK-2
BosHUKaX. [loneBbie TpaH3UCTOPHI
8 DOTOINEKTPUUECKUE SABJICHUS B TIOJTY- 4 4 4 16 28 |OIIK-2
IPOBOJTHUKAX
9 ®usnyeckre OCHOBBI HAHOAJIEKTPOHU- 4 0 0 6 10 |OIIK-2
KH
Hroro 3a cemectp 36 28 36 80 180
Hroro 36 28 36 80 180
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JEKIIUSIM)
ConeprkaHne pa3IesoB TUCIUILIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmwmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3esaoB TUCIUILINH (TIO0 JEKITHSIM)
3 =
2 = g
2 > 5
HaszBanwus pasznenos CopeprkaHue pa3esioB TUCHUTIIUHBI (110 JIEKIUSM) - &5
o E
59 2 =
e 9 2
~ S
3 cemecTp
1 BBoxHasa yacThb Henu u 3agaun nucuuiivebl. ctopust pa3BuTHs 4 OIIK-2
TBEPIOTEIHHOM AMEKTPOHUKH. PONlb COBETCKUX U 3a-
pPYOEKHBIX YUCHBIX B Pa3BUTUU MUKPOIICKTPOHUKH.
duznyeckue orpaHuyeHus ObICTPOICHCTBUS U MUHHU-
aTIOpU3aLUN
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Htoro

2 DneMeHTsl (U3UKU
TBEP/IOTO Tela

enu u 3anaun qucuuniuHel. Mcropus pa3Butus
TBEPIOTEIbHON IIEKTPOHUKH. POIIb COBETCKUX U 3a-
PYOEKHBIX YYEHBIX B Pa3BUTUU MUKPODJICKTPOHUKH.
®dusnueckue orpaHUYeHus ObICTPOAEHCTBUSA U MUHHU-
aTIOPU3aLAU

Hroro

OIIK-2

3 ®dusuka
MOJTYIIPOBOJHUKOB

CobcTBEeHHas U IpUMECHas TPOBOAUMOCTD MOIYIIPO-
BOJIHUKOB. PaBHOBECHas1 KOHLIEHTpaLUs HOCUTENEH
3apsna, ypoBeHb depmu. 3aBUCUMOCTh KOHIICHTPA-
LU HOCUTEJIEN 3apsa OT TEMIIEpATyphl. Y paBHEHUE
OaylaHca HocHUTeNeH 3apsaa B HOIYIIPOBOAHUKE. TeM-
neparypHasi 3aBUCUMOCTb PABHOBECHOM KOHIIEHTpa-
LM HOCUTEJICH 3apsiaa. 3aKOH JICUCTBYIONIUX Macc.
KomnieHcupoBaHHble nosrynpoBogHUKU. HepaBHOBEC-
Hble HocuTenu 3apsiaa. [loHsTre 0 KBa3uypOBHAX
®epmu. PexomOuHanus, ee Mexanusmbl. CKOpOCTb pe-
KOMOMHAIMK U BpeMsl )KM3HU HocuTenen 3apsaaa. 13-
Jy4artenbHas pekoMOuHaius. OCHOBHBIE MOIYIIPO-
BOJTHUKH, TPUMEHSIEMBIE B MUKPOIJIEKTPOHUKE , UX
coiictBa. Jluddysuonnas u aperidosas cocTabisito-
e Toka. Koapdunuent nuddysun Hocurenei 3aps-
na. CootHoutenue DitHiTelina. MoHomnossipHas u Ou-
nosisipHast 1udy3ust Hocurtenei 3apsaaa B MOIYIPO-
BOJIHUKAX. YpaBHEHUE HENIPEPHIBHOCTH.

Htoro

OIIK-2

4 DneKTpOoNnpOBOIHOCTh
TBEPIBIX TEI

Bnusiaue 3neKkTprudecKkoro noist Ha (GyHKIUIO pacrpe-
JieIeHUsT HocuTelen 3apsia. [IpeiidoBas CKOpOCTb.
[TonBukHOCTH HOCUTENIEH 3apsiaa. YpaBHeHus JlaHxke-
BeHa. MexaHu3Mbl paccesHUs HOCUTeNeH 3apsia.
OnekTpoH-poHOHHOE paccesHue. PaccessHue Ha ne-
(dekTax KpucTauIMYecKoi pemerku. OCHOBHbBIE MeXa-
HU3MBbI paccesiHusl HOCUTENEH 3apsaa B MOIYIIPOBOJI-
HuKkax. TemnepaTypHas 3aBUCUMOCTb MOJIBUKHOCTHU
HOCHUTEJIEH 3apsiia B OIyNpoBOJHMKAX. Temmneparyp-
Hasi 3aBUCUMOCTb Y/I€IbHON IPOBOIUMOCTH IOJIYTIPO-
BOJHUKOB. DPPEKTHI CUIHHOTO TOJS. THIIBI
BOJIETAMIIEPHBIX XapaKTEPUCTUK B MOTYIPOBOJHUKAX.
BAX S u N tuna. D¢ ¢exr I'anna. [Tonstue o nome-
Hax. CBU-reneparops! Ha 3¢ dekre ['anna.

Hroro

OIIK-2

5 KoHTaKTHBIC SIBIICHUS

PaGota BbIX01a 3JIEKTPOHOB U3 METAJUIOB U MOJIYIPO-
BOJHUKOB. TepMoaieKTpoHHAast sMuccHsi. KoHTakT
JIBYX MeTaioB. KoHTakTHAsI pa3HOCTh MOTEHLIUAJIOB.
KonTakT MeTami-moiaynpoBOIHUK B paBHOBECHOM U
HEPABHOBECHOM COCTOSIHMSX. [I[pUKOHTaKTHBIE ClION
oOenHeHus, odoramenus, nuaBepcun. dpdext LLloTT-
ku. Tonmunaa ob6eqHeHHOTOo ciosl. Pactipenenenue mo-
tenumaia Jquoxn [lortkn. BAX nuona lorrku. P-n
Mepexo/l, €ro HepreTUIecKrue JuarpaMMbl B paBHO-
BECHOM U HEPaBHOBECHOM cOCTOSTHUH. OOeAHCHHBIN

OIIK-2
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CJIOH, 3JIeKTpUYECKHE 0Nl B 00eTHEeHHOM ciioe. Pes-
KM 1 TUIaBHBIN p-n niepexofpl. TonmumHa o0e1HeHHO-
ro ciosi. KonrakTHast pa3HoCcTh noTeHuanoB. O0par-
HBIM TOK p-n nepexona, ero cocrasistonie. BAX p-n
nepexoza. 3apsaHast U quddy3uoHHAsS EMKOCTH P-n
nepexona. [Ipo6oii p-n mepexona u ero MeXaHU3MBI
(JTaBUHHBIN, TYHHEJIBHBIN, TETIIIOBOM)

Hroro

6 IlonynpoBOIHUKOBBIE
JTUOJTBI ¥ OUTIOJISIPHBIE
TPaH3UCTOPbI

[TomynpoBOHUKOBBIE TPUOOPHI HA OCHOBE P-N Mepe-
xoza. [TonyrnpoBOTHUKOBBIE THOABI. DHEPTETUUECKUE
JyarpamMmbl, IPUHLUI 1€UCTBUS, OCHOBHBIE XapaKTe-
PUCTUKH U MTapaMeTpbl. bunossipHeie TpaH3UCTOPHI.
[IpuHUIMI NEHCTBUS, CXEMBI BKIKOUEHUS, SJHEPTeTUYE-
CKHE 30HHBIE JUAarPaMMBI, BOJIbTAMIIEPHBIE XapaKTe-
PUCTHKH, OCHOBHBIE TAPAMETPBI.

Hroro

OIIK-2

7 1ToBEpXHOCTHBIE
SBJICHUS B
MOJIYIIPOBOAHHUKAX.
[ToneBbie TpaH3UCTOPHI

[ToBepXHOCTHBIE COCTOSIHUS B OJyIPOBOAHUKE. [10-
BEpPXHOCTHAas pekoMOuHarus. [IpunoBepXHOCTHBIH
cioit 00beMHOT0 3apsaa. [loBepxHOCTHas! MPOBOU-
MocTb. Dddekt momst. MII-ctpykrypsl. Boibt-
¢bapagnsie xapakrepuctuka MIIT-cTpykryp. ITorne-
BbI€ TpaH3UCTOPHI. [los1eBbIE TPAaH3UCTOPEI C YIIpaB-
Js0MmKM p-n iepexoaom. BAX stux npubdopos. M1
(MOII)-tpan3uctopsl. Uneansuas M/II1-cTpykTypa.
M/II-TpaH3ucTopbl CO BCTPOSHHBIM U UHAYLIUPOBAH-
HbIM KaHasoM. BAX M/III-tpan3ucropa. Pexumbl
o0enHeHus, oOorameHus, THBepcHH. Poib moBepx-
HOCTHBIX coctosinui. PaznoBugnoctu M/III-Tpan3u-
CTOpPOB.

Htoro

OIIK-2

8 DoTOINEKTpUYECKUE
SIBIICHUS B
MOJTyTIPOBOJHUKAX

®oTonpoBoaAUMOCTh. CrieKTpaibHas 3aBUCUMOCTb
¢dotonpoBoguMOCcTH. POTONPOBOAUMOCTE TIPU UM-
myJbCHOM ocBenieHuu. dorosnexkrpudeckue 3 dek-
ThI. YCTPOWCTBO, IPUHLHII I€HCTBUS, OCHOBHBIE Xa-
pakTepucTuku Goropesucropa, hoToanoaa, Gorodie
MeHTa, (OTOTPAH3UCTOPA.

Hroro

OIIK-2

9 duznyecKknue 0CHOBBI
HAHOJICKTPOHUKHU

KBanToBbIe pasmepHbie cTpYKTYpbl. OcoOeHHOCTH
HHEPreTHYECKOro CIEKTPA YaCTHL B CHCTEMAX MOHHU-
KEHHOM pa3MepHOCTH. HaHOCTPYKTYpBI U 3JIEMEHTHI
HaHOAJIEKTPOHUKH. [IpobaeMbl 01HO3IEKTPOHUKH.

HUroro

4

OIIK-2

Hroro 3a cemectp

36

5.3. Pa3neqbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOCTEAYIOIMMH) THCHUTIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIeUMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCJIEAYIONIMMHI) TUCIMIUTMHAME MIPE/ICTaBlIeHbI B Tadmuie 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTMHAPHBIC CBSI3U

Ne paznenoB qaHHOM AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO U3yYEHHE

HaumMeHOBaHUE TUCLUILIAH o0ecreunBarOIIUX U 00eCTICYMBAEMBIX JUCITUILIHH
1 2 3 4 5 6 7 8 9
[IpeamecTByromue JUCHUTIITUHBI
1 ®usuka + + + + + + +
2 Xumus + +

[Tocnenyromuye TUCITUTITUHBI

1 3ammTa BBITYCKHOMN KBaJIN-
(uKaIMOHHOM paboThI, BKITIO-

+ + + + + + +
Yasi TOJIFOTOBKY K TIPOIIeype

3aIIUTHI U TPOLEAYPY 3aIUThI

2 NHTErpanpHble yCTPOMCTBA n n n n n
PaaNO3JIEKTPOHUKHU

3 Marepuanbl ¥ KOMIIOHEHTBI N n n n

OJICKTPOHHBIX CPCACTB

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, (OPMHUPYEMBIX PH U3yYeHUM TUCHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIMH, (DOPMUPYEMBIX TpPH HM3yYCHUHW AWCIMIUINHBI, W BHJIOB 3aHATHU
MIPEICTAaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU TUCUUIUIAHBI, U BUJOB 3aHS -

™M
§ Bunrwl 3ansatuit
= z -
o) )
5] [+~
g < ® S S ®dopMBI KOHTPOJIS
= < .
: . : < 2
S = = O
A =
OIIK-2 + + + + 3amura otuera, OTYET IO
nabopaTopHoii pabore,
Omnpoc Ha 3aHsaTHsX, Tect

6. UnTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yUCHHUS
He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00paTOpHBIX padoT

8 L =
I -
3 > 5
2 25
Haspanus paznenon HaumenoBanue nabopatopHbIx padboT z 7 &5
: 2 g
> o =
a o g
= S
3 cemecTp
3 ®usuka N3mepenne nogBuKHOCTH HOCUTENIEH 3apsiia 4 OIIK-2
HOYHPOBOAHUKOB Omnpenenenre qudy3nOHHON TITUHBI M BPEMEHHU 4
KM3HU HEPAaBHOBECHBIX HOCUTEIEH 3apsaa
Hroro
4 DnekrponpoBogHOCcTh | MccnmenoBanue addexra crmbHoro moist (3¢dext "an- 4 OIIK-2
TBEPJIBIX Tell HA) U €r0 UCMOJIb30BAHNUE B yCTPOMCTBAX MUKPOIJICK-
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TPOHUKHU

Omnpenenenne BpeMEHU KU3HU HEPABHOBECHBIX HOCH- 4
TeJel 3apsa METOIOM MOAYJISIIIUH POBOAUMOCTH
HccnenoBanue TeMnepaTypHOil 3aBUCUMOCTH JJIEK- 4
TPOIPOBOJHOCTH I€pPMaHUs
Hroro 12
6 [TonynpoBogHukoBbie | MccnenoBaHue CTPYKTYpbl METAIUT - AUAJIEKTPUK - TIO- OIIK-2
OBl ¥ OUTIONISIPHBIE JTYTPOBOAHUK
TPAH3UCTOPHI o
PaH3UCTOp Onpenenenne MUPUHBI 3aMIPEILEHHON 30HbI TOJIYIIPO- 4
BOJIHMKA METOJIOM U3MEPEHUS 0OPATHBIX TOKOB JJIEK-
TPOHHOJIBIPOYHOTO NIEPEX0/1a
HccnenoBanue BOIbTaMIEPHBIX U BOJIBT(HApaTHBIX 4
XapaKTEePUCTHK MOIYTIPOBOIHUKOBOIO 1M0/1a
Hroro 12
8 dororniekTpuyecKue N3yuenune hoTornpoBOIUMOCTH TOTYIPOBOIHUKOB U OIIK-2
SIBICHUS B OIIpe/ieJICHNE BPEMEHU )KM3HU HEPAaBHOBECHBIX HOCH-
MOJTYTIPOBOAHHUKAX Tenel 3apsaaa
Hroro 4
Hroro 3a cemectp 36
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabiue 8.1.
Tabmuma 8.1 — HamMmeHoBaHue MPaKTHUECKUX 3aHATHHA (CEMUHAPOB)
A v o
= 2 E
3 ==
2 > 5
Ha3Banus paznenos HanmeHoBaHUe NPaKTHUECKUX 3aHATUH (CEMUHAPOB) zF &5
: 2 s
> o =
a B>
= S
3 cemecTp
2 DneMeHTsl (PU3UKU DJeMEHTBI 30HHON TEOPUH TBEPBIX TEI 4 OIIK-2
TB To T
CpAoro Tena Hroro 4
3 ®usuka CraTHcTHKa 3IEKTPOHOB U ABIPOK B MOJIYIPOBOIHU- OIIK-2
MOJTYTIPOBOAHUKOB Kax
['eneparus u pekoMOMHAIMS HOCUTENEH 3apsiaa
Huddysus u apeiid HocuTenel 3apsaa B MOIYIpo-
BOJIHUKAX
Hroro 6
4 DIEeKTpONPOBOAHOCTh | DNEKTPONPOBOIHOCTH TBEPABIX TEI 4 OIIK-2
TBEPJIBIX T
P el Hroro 4
5 KonraktHsle siBineHuss | KOHTaKkT MeTasui-nmosrynpoBOJHUK 2 OIIK-2
duznyeckue SBICHUS B P-N Mepexo/ie 4
Hroro 6
7 IIoBEpXHOCTHBIE IToBepXHOCTHBIE SIBJICHUS B IIOIYIIPOBOIHUKAX 4 OIIK-2
SBJICHUS B Wroro 4
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HOJTYIPOBOAHUKAX.
[Tonessie TpaH3UCTOPHI

8 dorosiekTpuyecKue
SIBJICHUSI B
MOJTYTTPOBOAHHUKAX

q)OTOBJICKTpI/IquKI/Ie SABJICHUA B IIOJYIIPOBOAHUKAX

OIIK-2

HUroro

Hroro 3a cemectp

28

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPEICTaBICHbI B

tabmmue 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 2 E
2 =
Bunsl caMocTosTeNIbHON = > O
HasBanus paznenos 2 &5 @DopMBbI KOHTPOJISA
paboThI 2 g 2
X g =
Y o 2
= S
3 cemecTp
1 BBogHas yacTth IIpopaboTka JIEeKIIUOHHOTO 1 OIlK-2 Tect
MaTepuaia
UTtoro 1
2 DneMeHTHl (PU3UKH [ToaroroBka k mpakTuye- 4 | OIIK-2 Onpoc Ha 3aHaTusx, Ot-
TBEPJIOTO TeNa CKHM 3aHATHUSM, CEMUHA- 4eT 110 JJabopaTopHOil pa-
pam oore, Tect
[TpopaboTka JIEKITMOHHOTO 4
Marepuaia
Hroro
3 ®usuka IToaroroBka K npaxkTu4e- 6 |OIIK-2 Omnpoc Ha 3aHsaTHAX, OT-
HOJTYIPOBOAHUKOB CKHUM 3aHATUSAM, CEMUHA- 4eT 10 JIabopaTopHOil pa-
pam oote, Tect
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
OdopmieHre 0TYETOB 10 4
JabopaTOpHBIM paboTam
Hroro 11
4 DnexrponpoBogHocTs  |IloaroroBka k nmpaxkTuye- 4 |OIIK-2 Otuet o nabopaTopHoOH
TBEPJIBIX TeI CKHM 3aHATHUSM, CEMUHA- pabore, Tect
pam
OdopmieHre OTYETOB T10 8
J1abopaTOpHBIM paboTam
Hroro 12
5 Konrakthsle sBineHus | [loaroroBka k nmpaktude- OIlK-2 Omnpoc Ha 3aHsaTHAX, OT-
CKHM 3aHSATHSAM, CEMHUHA- 4eT 1o JabopaTopHOi pa-
pam 6ote, Tect
IIpopaboTKa JIEeKIIUOHHOTO 4
Matepuana
Hroro 12
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6 IlonynpoBomHukoBbie | [IpopabGoTka JIEKITMOHHOTO 4 | OIIK-2 Otyet mo maboparopHOU
JTMOJIbI ¥ OUTIOJIIpHBIE Marepuaia pabore, Tect
TPaH3UCTOpEI OdopmiieHre 0TIETOB TIO 2
naboparopHbeIM paboTam
Hroro
7 IloBepXHOCTHBIE [ToaroroBka K npaxkTu4e- OIlK-2 Tect
SIBJICHUSI B CKHM 3aHATHUSIM, CEMUHA-
MOJTyTIPOBOJHUKAX. pam
[Tonesble TpaH3UCTOPBI
0JICBBIC TPAH3NCTOP [TpopaboTka JIEKIIMOHHOTO 4
MaTepuana
Hroro
8 @OTO2NEKTPUUECKHE IToaroroBka K mpaxkTuye- 4 |OIIK-2 Otuet o nabopaTopHoOH
SBJICHUS B CKHM 3aHATHUSAM, CEMUHA- paborte, Tect
MIOJTyTIPOBOJHUKAX pam
[IpopaboTka JIeKIIHOHHOTO 4
Marepuaa
OdopmiteHre 0TIETOB 1O 8
JabopaTOpHBIM paboTam
Hroro 16
9 ®usnyeckre OCHOBBI [TpopaboTka JIEKITMOHHOTO 6 |OIIK-2 Tect
HAHO3JIEKTPOHUKH Marepuaia
Utoro 6
Hroro 3a cemectp 80
Hroro 80
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa Jiyisi OlleHKH YCIIeBAeMOCTH 00y4YalOIIUXCs

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

. . MaxkcuMabHbIN
N MaxkcuMalbHbIN MaxkcumalibHBIN
DneMeHThl yueOHOi 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NESITEIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
3 cemecTp
Omnpoc Ha 3aHATHAX 10 10 10 30
Otuer no n1aboparopHoit 20 20 40
pabote
Tect 10 10 10 30
Wroro makcumymM 3a nepu- 20 40 40 100
on
Hapacraromum ntorom 20 60 100 100

11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH

[Tepecyet OamIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadbymie 11.2.
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Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

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

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

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIeH B TalOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

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

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. ®usnueckre 0CHOBBI MUKPODJIEKTPOHUKH: Y4yeOHoe ocobue (U1 aBTOMaTU3UPOBAHHOM Tex-
Honoruu odyuenusi) / H. C. Hecmenos, M. M. CnaBuaukoBa, A. A. [llupokos. - Tomck : TYCVYP, 2007. -
276 c. (nanuuue B Oubmuoreke TYCVYP - 187 3k3.)
2. T'yprtoB B.A. TBepnotenbHas 3/eKTpOHHUKA: yueOHOE MocoOue sl By30B. — 2-€ U3., JAOI. —
M.: Texnocdepa, 2005. — 406 c. . (Hanmuuue B ondmmorexke TYCVYP - 88 3k3.)

12.2. lonoiHuTEIbHAS JIUTEpPaTypa

1. HparynoB BII., Heussectnsiii U.I".,, I'pugunn B.A. OcHOBBI HAaHORIEKTPOHUKH:y4eOHOE MO-
cobue st By30B — M.:@usmatkuura, 2006. — 494 c¢. (Hammmaue B 6uommoreke TYCVYP - 30 ak3.)

2. boprapar H.I1., I'apunos C.A.,I'epacumenko H.H. u np. HanoTexHOIOTHN B 3JIEKTPOHUKE. —
M.: Texnocdepa, 2005. -446 c. (Hannuue B 6udmnotexke TYCVYP - 20 3k3.)

3. Edumon U. E., Kozeips U. S., I'opbynos 0. . "Muxkposnexktponuka. Puzndyeckue U TEXHO-
JIOTHYECKUE OCHOBBI, HAJIEKHOCTE'": YueOHoe mocobue mnst By3oB — M. BIII, 1986. - 464 c. (Hanuuue B
oubmorexke TYCVYP - 52 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYCCKHE TOCOOHS

1. ®wusuyeckne OCHOBBI MUKPO- U HaHORJEKTpOoHHKH: COOpHUK 3a1ad M METOJMUYECKUE yKa3a-
HUSI TI0 TIPOBEACHUIO MpakTHdeckux 3anatuil / CnaBHukoBa M. M., HecmenoB H. C. - 2015. 32 c. [Dnek-
TpoHHBIA pecypc] - Pexum nmocryma: https://edu.tusur.ru/publications/5641 (mata oOparieHwus:
27.06.2018).

2. MHccnenoBanme >¢dekra ['anna: PykoBoacTBo k mabopatopHoii padbote / CnaBuukoBa M. M. -
2018. 11 c. [Dnexrponnsiit pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/7836 (mata 06-
pamenusi: 27.06.2018).

3. ®usnueckue OCHOBbI MUKpPO- U HaHO3JIEKTPOHUKHU: YdeOHoe nocobue / CnaBukoBa M. M. -
2014. 232 c. [DnextponHHbIid pecype] - Pexum moctyna: https://edu.tusur.ru/publications/4737 (nara 06-
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pamenus: 27.06.2018).

4. MW30panHbple TIaBbl (PU3MKK TBEPIOTO Teja: MeTomuYecKre yKa3aHHUs MO0 CaMOCTOSTEIbHOM
pabore / Kucremea M. I. - 2012. 30 c. [DOnexrpoHssiii pecypc] - Pexum npocryna:
https://edu.tusur.ru/publications/1743 (nara obpamenus: 27.06.2018).

5. HccnenoBaHue CTPYKTYpbl METAIUI - TUDJICKTPUK - MOTYMPOBOJHHUK: PykoBoICTBO K J1abopa-
TopHOH paborte / CnaBaukoBa M. M., CnaBaukoBa M. M., PomanoBckuit M. H. - 2018. 10 c. [DnekTpoH-
HBII pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/7765 (nara oopamenus: 27.06.2018).

6. WMzydenne GHoTONPOBOIUMOCTH MOIYIPOBOJAHUKOB U OIpPE/IEICHUE BPEMEHU KM3HU HEPaBHO-
BECHBIX HocuTeNel 3apsna: PykoBoacTBo k yaboparopHoit padore / CrnaBuukoBa M. M. - 2018. 10 c.
[OnmexkTponHbIii pecypc] - Pexxum nmoctyma: https://edu.tusur.ru/publications/7769 (mara oOparieHus:
27.06.2018).

7. W3mepeHue MOIBMKHOCTH HOCHUTENEH 3apsna: PykoBoacTBo k naboparopHoit pabore / Cnas-
Hukoea M. M. - 2018. 7 c¢.  [DOnekrponnbli  pecypc] - Pexum = pocryna:
https://edu.tusur.ru/publications/7760 (nara obpamenus: 27.06.2018).

8. Omnpenenenne nuddy3nOHHON UIMHBI U BpEMEHH >KU3HU HEPAaBHOBECHBIX HOCHUTENCH 3apsa:
PykoBocTBO K maboparoproii padore / CnaBarkoBa M. M. - 2018. 15 c. [DnekTpoHHBIH pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/7835 (nara obpamenus: 27.06.2018).

9. OrmpeneneHue BpeMeHHU KU3HU HEPABHOBECHBIX HOCUTENEH 3apsa METOIOM MOAYJISIIUHU TPO-
BOIMMOCTH: PykoBoJCcTBO K 1aboparopHoii pabote / CnaBHukoBa M. M. - 2018. 7 c. [DnekTpoHHbIH pe-
cypce] - Pexxum noctyma: https://edu.tusur.ru/publications/7761 (mata obpamenus: 27.06.2018).

10. HccnenoBanue TemrnepaTypHON 3aBUCHMOCTH 3JIEKTPOIIPOBOAHOCTH T'eépMaHHUsA: PyKkoBoACTBO
K JtaboparopHoit pabote / CnaBHukoBa M. M. - 2018. 10 c. [DnexTponnslii pecypc| - Pexum moctyma:
https://edu.tusur.ru/publications/7808 (nata obpamenus: 27.06.2018).

11. OmnpeneneHnre MUPUHBI 3aMPEUIEHHON 30HBI MOTYITPOBOIHUKA METOOM U3MEPEHHUS OOPATHBIX
TOKOB 3JICKTPOHHOJBIPOYHOTO Tepexosa: PykoBoncTBo k snaboparopHoit padore / CnaBHukoBa M. M. -
2018. 9 c. [DnekrponHbIil pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/7834 (mara o6-
pamenus: 27.06.2018).

12. VccnenoBanue BOJBTAMIIEPHBIX M BOJBT(APAAHBIX XAPAKTEPUCTHK MOTYNPOBOIHUKOBOTO
nuona: PykoBozacTBo k nmabopatoproii padore / CnaBaukoa M. M. - 2018. 13 c. [DnekTpoHHbIi pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/7759 (nara obpamenus: 27.06.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydarolmuxcs
U3 YUCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. Tlpum u3yyeHUM AUCLUIUIMHBI PEKOMEHAYETCS UCII0JIb30BaTh 0a3bl JAHHBIX, MH(POPMALIMOHHO-
CIPAaBOYHBIE W  IIOMCKOBBIE  cucTeMbl, K  koroppiMm y TYCVYPa  ectp  pmoctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh"
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI
YyeOHast aymuTopust
ydeOHast ayuTOpHs JJI MPOBEACHUS 3aHATUM JIEKIIMOHHOTO TUTIA
634050, Tomckast o6mactb, T. Tomck, JleanHa npocrekT, 1. 40, 329 ayn.
Onucanue UMeroIerocs 000py10BaHus:
- KommiexT cnenuain3upoBaHHON yueOHOM MeOen;
- Pabouee mecTo npenoaBarens.
[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 15 J1a00paTopHbIX pador
N3meputensHas nadopatopust / Jlabopatopus "Pu3nko-XUMHYECKHX OCHOB MUKPOIJIEKTPOHUKH"
yueOHasi ayuTOpus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBeE-
JICHUS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpHs Ui IPOBEICHH 3aHATHI 1a00paTOpHOTro THIIA,
yueOHasi aylmuTOpHsl AJIs IPOBEACHUS 3aHATUN CEMUHAPCKOTo THIA, MOMEIIEHUE AJIs IPOBEACHUS TEKY-
IIeT0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu

634050, Tomckast o6mactsb, T. Tomck, Jleanna npocrexT, 1. 40, 316 ay.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Hoytoyk Aser AS5101AWLMI,

- Komnbrorep WS2;

- BekropHeiit ananuzarop 1eneit 063op-103;

- BexTopHBII UMITYNIBbCHBIN aHanu3aTop uenei umnynsc-M P4-u-01;

- BoetmeTp B6-9;

- 'eneparop curnanos I'CC-05;

- I'eneparop-uacroromep FG-7020;

- Usmepurens J12-22 (2 mirt.);

- Uctounuk nutanns b5-43;

- JInnewnbii nctounnk nutanus HY3003;

- Mynstumetp APPA 207,

- Ocmmnorpag RLGOL DS 1042 C;

- [Ipu6op IMHXT - 1;

- [Ipoextop LG RD-DX130;

- lludposoit octmmtorpad DSO-3202A;

- Hudposoit octrmnorpad GDS-806S;

- Kommnekr cnenunanuzupoBanHoi yueOHoI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoe obecrnieueHue:

- 7-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— Microsoft Windows

— OpenOftice
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13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yueOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHast MmebOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTu «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(opMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS U WHBAJIMIaMU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYHIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLKy B JOCTYNHBIX (OpMax, MOOMIIbHOM cHCTEMBI ITPENoAaBaHus sl 00ydarouxcs
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyarouiyecsi ¢ HapylleHUEeM cllyxXa, 000py/l0oBaHa KOMIIBIOTEPHON TEXHHUKOM, ayIMOTEXHHUKOH, BUIEO-
TEXHUKOMU, 3JIEKTPOHHOMU JOCKOU, MYJIbTUMEAUUHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBETUUUTENCH JI1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIEC YCTPOMCTBA BBOAA HH(OPMAIIMKU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/epe-
Jau yuyeOHOM MHpOpMauu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOyUeHUs UIs JIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OuneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIUN 110 OPraHu3alNu U3yYeHust
JUCHUILIMHBI

14.1. Conep:xanue OLEHOYHBIX MATEPHAJIOB U METOUYECKHE PEKOMEHIAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETSHITUI UCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBbIe 3a1aHUA

1. Haiigute npaBuiibHbIE ONPEAEIeHUsI COOCTBEHHOIO MOJIYTIPOBOIHUKA.

1) 3TO NOAYIIPOBOAHUK C UACATBHON KPUCTAJUINYECKOU CTPYKTYpOIL;

2) 3TO MOJYIPOBOJHUK, B KOTOPOM €CTh CIIELIUAIbHO BBEJICHHbIE IPUMECH;

3) 3TO MOJNYyNPOBOJHUK, B KOTOPOM KOHIIEHTPALIMU CBOOOJHBIX 3JIEKTPOHOB U JIBIPOK BCErja paB-
HBI;

4) 5TO MOJTYTIPOBOTHHUK, B KOTOPOM HET KaKUX-THOO Ie(EKTOB;

5) 3TO MONYNPOBOIHUK, B KOTOPOM KOHIIEHTpalMs COOCTBEHHBIX HOCHUTEINEH 3apsiaa npeolnaaaer
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HaJd KOHLICHTpalIUAMU 3JICKTPOHOB HUJIN ABIPOK.

2. Ilpu kakoif TemMnepaType JOHOPHBIN U aKIENTOPHBINA MOTYIPOBOJHUKH MPHOOPETAIOT CBOMCTBA
CcOOCTBEHHOTO MOYTPOBOHUKA?

1) mpu M00BIX TEMIIEpaTypax NPUMECHBIE TTOIYTIPOBOIHUKU COXPAHSIOT

CBOM CBOMCTBA, TaK KaK MPUMECHbIE aTOMBI OCTAIOTCS B 00beMax KPUCTAIIIOB;

2) npu T = Ts, xoraa yposeHb depmu nepecekaeT JOHOPHBINA WM aKLIENITOPHBIN YPOBEHB;

3) mpu T Gonbine wim paBHoU Ti, korga ypoBeHb DepMu JOHKEH OKa3aThCs B CEpEIUHE 3ampe-
ILIEHHOM 30HHI;

4) npu Temriepatypax B oomactu Ts <T < Ti, koraa Bce mpUMeCHBIE YPOBHU HOHU3UPOBAHBI.

3. Yxaxurte, rJie IpaBUJIbHO yKa3aHbl OCHOBHBIE U HEOCHOBHBIE HOCUTENH 3apsia B MOIYIIPOBOJI-
HUKe?

1) B JOHOPHOM MOJIYIPOBOAHUKE OCHOBHBIE HOCUTENH 3apsia — JBIPKU B BAJIEHTHOM 30HE, 00pa-
3YIOLUECS MPU MTEPEXOJIE U3 HEE ANEKTPOHOB B 30HY IPOBOAUMOCTH;

2) B JOHOPHOM IOJYNPOBOAHUKE KOHLEHTPALUs 3JEKTPOHOB B 30HE MPOBOJMMOCTH 3a CYET HX
MOCTYIUICHUS ¢ IOHOPHOTO ypoBHs 1ipu 0 < T < Ti BeIIIe, YeM KOHIICHTPAIHsI JBIPOK B BAJICHTHOMN 30HE.
[ToaTOMY 37€KTpOHBI B JOHOPHOM IOJYNPOBOJHHMKE HAa3bIBAIOTCSI OCHOBHBIMU HOCHUTENSIMU 3apsiza, a
JBIPKH — HEOCHOBHBIMH;

3) B aKUENTOPHOM IOJIYIIPOBOJHUKE OCHOBHBIE HOCUTENN 3apsAa — 3TO JIEKTPOHBI, Iepenies-
mue npu T > 0 B BAJIGHTHYIO 30HY C aKLIEITOPHOTO YPOBHS, @ HEOCHOBHBIE HOCUTEIN — JIBIPKH, OCTaB-
HIMECS Ha aKLIEITOPHOM YPOBHE;

4) B cOOCTBEHHOM IOJIYIIPOBOIHUKE OCHOBHBIMU HOCHUTEIISIMU 3apsJia SBISIOTCS BIPKHU B BaJICHT -
HOU 30HE, 00pa3yromuecs MpH Mepexosie U3 Hee JCKTPOHOB B 30HY MPOBOJUMOCTH.

4. Kakue nmapameTpbl NOITYIPOBOJIHUKOB MOKHO OIPENEIHUTD

13 TEMIIEPATyPHOU 3aBUCUMOCTH MX 3JIEKTPOIPOBOTHOCTH?

1) moABMKHOCTD HOCUTENEH 3apsia;

2) KOHLIEHTPALIHIO IBIPOK U 3JIEKTPOHOB;

3) yaenabHOE CONPOTUBIIEHUE NIPU 33JaHHON TEMIIEPATYPE;

4) muMpuHY 3anpeiieHHoN 30Hb U3 3aBUcUMOCTU Inc(1/T) B o6mact cOOCTBEHHOW MPOBOAUMO-
CTH.

5. Kak noBH>KHOCTh HOCHUTEJIEH 3aps/ia B MOJYIPOBOJIHUKE 3aBUCHUT OT €ro TeMIEpaTyphl?

1) B 00acTu HU3KHUX TEMIIEPATyp, KOra KOHIIEHTpaLusi (POHOHOB MaJia, a IPUMECHbIE aTOMBI yXkKe
MOHM3UPOBAHBI, AIEKTPOHBI U JBIPKHA PACCEHBAIOTCS HAa MPHUMECHBIX MOHAX M MOABMKHOCTh HOCHUTENEH
3apsijia BO3pacTaeT MpH YBEJIWMYCHUHU TeMIiepatypbl. [Ipu Oonee BHICOKOI Temmeparype, Koria KOHIIeHTpa -
1usi GOHOHOB BO3PACTAET MOABMKHOCTh HOCUTENIEH YMEHbBILIAETCS.

2)npu MaJIoi KOHLIEHTpAIK (POHOHOB B 001aCTH HU3KUX TEMIIEPATyp MOIBMKHOCTh OCTAeTCs MO-
CTOSIHHOM TMPH YBEIHUYEHUU TEMIIEpaTyphl;

3)B peasbHBIX NOJTYHNPOBOAHUKAX B 007aCTH HU3KUX Temrieparyp 3aBucumocts W(T) oObsicHsercs
paccestHeM HOCUTEJeH 3apsia Ha MOHAX MpUMecel U YBETMUMBAETCA C YBETMUCHUEM TEMIIEPATYPhI;

4)B 001acTH BBICOKHMX TEMIIEPATyp OCHOBHOE BIHMSHHME Ha MOABMKHOCTh HOCUTENEH 3apsaa oKa-
3bIBAeT paccessHue Ha (oHOHax. TemmepaTypHble 3aBUCUMOCTU CpeIHEH JJIMHBI CBOOOAHOTO mpobera u
CpeIHEN CKOPOCTH TEIUIOBOTO JIBMXKEHMSI HOCHUTEJNEH 3apsia SBJSAIOTCS NMPUYUHON yMEHBIIEHUS UX IO-
JIBUKHOCTU C POCTOM TeMIepaTyphl.

6. KakoB pusnueckuii cMpica TOHATHS «au(Py3nOHHAS TTTHHAY)?

1) paccTosiHUE, TPOXOAMMOE HOCUTEIIEM 3apsJia 32 BPEMsl )KU3HU;

2) paccTosiHME, Ha KOTOPOM KOHTaKTHOE JIEKTPUUYECKOE T0Jie yMeHbImaeTcs B 2,71 pasa;

3) paccrosiHHE, Ha KOTOPOM OOBEMHBIN 3apsii HEPABHOBECHBIX HOCUTENECH KOMIICHCHUPYETCS
00BEMHBIM 3aps10M HECKOMIIEHCUPOBAHHBIX IPUMECHBIX aTOMOB;

4) nnuaa 061acTu 00BEMHOTO 3apsia.

7. Kakuie KOHTaKThl METAJUI-IIOIYIPOBOJHUK HA3BIBAIOTCS 3aUPAIOITUMHU?

1) KOHTaKThI, B KOTOPBIX OTCYTCTBYET 3aMETHBIN TOK IMPH IM0JIa4e BHEIIHETO HAMPSIKCHUS 000U
MOJISIPHOCTH;
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2) KOHTaKThl, B KOTOPBIX COIPOTHBICHHE CJI0s1 00BeMHOT0 3apsiaa npu V < ( oka3bIBaeTCs 3HAYH -
TEJIBHO OOJIbILIE COMPOTUBIIEHUS OCTAIbHOM YacTH MOITYIPOBOAHUKA,;

3) KOHTaKThl, Y KOTOPBIX CONPOTUBIEHHE 001acTH 00beMHOro 3apsaa npu V > 0 3HAYUTENBHO
MEHbIIE CONPOTUBIIEHUS OCTAIbHOMN YacTH NOITYIPOBOAHUKA;

4) KOHTaKT, 00OTaIlICHHbII OCHOBHBIMU HOCHUTEIISIMHU 3apsijia, MepeIleANNMU U3 MeTalljla B IIPHUII0-
BEPXHOCTHBIN CJIOW MOTYNPOBOTHUKA.

8. OT 4ero 3aBUCUT OOpATHBIM TOK pP-n-Tiepexo/ia B 00J1aCTH HACKIIEHUS?

1) oT BeMMUMHBI IPUIIOKEHHOTO BHEIITHETO HAIPSKEHUST;

2) OT HaNPSHKEHHOCTH BHYTPEHHET0 3JIEKTPUYECKOTO OISl p-n Mepexoa;

3) OT KOHIIEHTpaIlMu HEOCHOBHBIX HOCUTENEH 3apsia;

4) ¢ poCTOM TeMITepaTypbl OOPATHBIN TOK YMEHBIIACTCSI.

9. YKaxkuTe MPUUNHBI, OOBSICHSIONINE MaTyI0 TONIINHY 0a3bl Ui OUTIOISIPHBIX TPAH3UCTOPOB:

1) mpu yMeHBbLICHUH TONIIUHBI 0a3bl CHIXKAETCSA KOJIUYECTBO HOCUTENEH 3apsiia, peKOMOUHUPYIO-
KX B HeH npu 1uddy3un K KOIJIEKTOpY;

2) TonmmHA 6a3bl OMpenesIeTCs MUPUHONW 001acTe YMUTTEPHOTO M KOJIEKTOPHOTO P-N MIEPEX0-
JIOB ¥ TIO3TOMY 3aBHCHT TOJBKO OT KOHIIEHTPAIIM B HUX OCHOBHBIX HOCUTEINICH 3apsifa;

3) cHmkeHue B 0a3e KOHLEHTPALMM OCHOBHBIX HOCHUTENEH 3apsia yMEHbIIAeT PEKOMOMHAIIMOH -
HBIC TTOTEPU HOCHUTENEH, MH)KEKTUPOBAHHBIX SMUTTEPHBIM P-N MEPEXO0OM, YTO MOBHIIIAET KOJUIEKTOPHBII
TOK;

4) manasi KOHLIEHTPAIMsI OCHOBHBIX HOCHTEJIEH 3apsia B 6a3e COOTBETCTBYET €€ OOJBIIOMY K-
TPUYECKOMY COMPOTUBIICHHIO, UTO 00YCIIOBIIMBAET MEHbIIIEE IIEKTPUUECKOE B3aUMOJICHCTBUE SIMUTTEPA U
KOJUIEKTOpA.

10. [Touemy ko3 PuIMEeHT Mepeaayn TOKa IMHTTEPA TPAH3UCTOPA B cxeme ¢ o0miei 6a30ii MeHb-
1€ €IUHUIEI?

1) BcreacTBUE MHKEKIIMA HEOCHOBHBIX HOCUTENEH U3 KoJuIeKTopa B 06asy;

2) u3-3a OOJIBIIIOTO CONMPOTUBIICHUS Oa3bI;

3) BcieacTBUE peKOMOMHAIMK B 0a3e YacTH HEOCHOBHBIX HOCHUTENEH, MHKEKTHPOBAHHBIX SMUTTE-
POM, M TOCKONBKY 3(PPEKTUBHOCTH SMUTTEPA MEHbIIIE €AUHUIIBI;

4) BciencTBUE PACIIMPEHHUs] KOJUIEKTOPHOTO p-n Mepexoia MpH Mojade 3aluparoliero Harpspke-
HUSL.

11. DneMeHT Kakoi IpyIIIbl CIEAYET BBECTH B MOJIYNPOBOAHMK, OTHOCAIMIcs K IV rpymnme, uTto-
ObI OJTYYUTh B HEM MIPOBOJAUMOCTH N-THMA?

1) V;2) II; 3) I1;4) VL.

12. CBeToauoap! paboTal0T HA MPUHITUTIE

1) NHKeKIMOHHON JTIOMUHECIICHITHH.

2) MHXEKIIMOHHOM 31EKTPUYECKON JTFOMUHECLICHIINH.

3) UHKeKIIMOHHOM 3JIEKTPOMAarHUTHOW JTFOMUHECTICHITHH.
4) NHXKeKITMOHHONW MarHUTHOU JIFOMUHECIICHIINH.

13. B kakux pexxuMax MOTYyT paboTaTh MOJIEBbIE TPAH3UCTOPHI?
1) akTUBHOM, OTCEUYKHU M HACBIILIECHUS;

2) MacCUBHOM U aKTHUBHOM;

3) ABIPOYHOM M IPOOOWHOM;

4) TaBUHHOM U TEIIJIOBOM.

14. 3aBHCHMOCTD TOKA KOJIJICKTOpPA OT HAMPSKEHUS TIPU IOCTOSIHHOM TOKE 0a3bl — 3TO:
1) BBIXO/IHAsI BOJIETAMIIEPHAsl XapaKTEPUCTHKA,

2) BXO/IHasl XapaKTEPUCTUKA:

3) BosbTaMIIepHast XapakTepuCcTUKa 0a3bl;

4) aMIUIMTYIHO-4aCTOTHAsl XapaKTEpPUCTHKA,

15. ITIpubop, nmeronuii 2 B3aMMOACHCTBYIOMINUX P-N TIEPEX0/ia, Ha3bIBACTC:
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1) OunoNspHBINA TPAH3UCTOD;
2) cTaOUIUTPOH,;

3) crabucrop;

4) BapucTOD;

16. TTomynpoBOAHUKOBBIA TPHOOP, YCHUIUTEIBHBIE CBOWCTBA KOTOPOTO OOYCIIOBJIEHBI MOTOKOM
OCHOBHBIX HOCHUTEJIEH, MPOTEKAIOLIUM Yepe3 MPOBOAAIIMN KaHaI U YIPaBIIsEMbIN 3JEKTPUUYECKUM MOJIEM
- 3TO:

1) OunoNspHBINA TPAH3UCTOD;

2) MOJIEBOM TPAH3UCTOP;

3) cTaOUIUTPOH;

4) TupucTOD;

17. Uto sBiS€TCS MPEUMYIIIECTBOM OWITOISPHBIX TPAH3UCTOPOB MO CPAaBHEHUIO C AJICKTPOHHOU
JaMIion?

1) oTcyTCcTBHE HAKaJIEHHOIO KaTo/a;

2) HanM4KMe HAKaJICHHOTO KaTo/a;

3) MOXHO UCHOJIH30BaTh B MOJISPHBIX YCIOBUSX ;

4) 4yBCTBUTENBHOCTD K IMOBBIIIEHUIO TEMIIEPATYPHI.

18. YUem orpaHry4eHbl 3HAYCHUSI KOJUIEKTOPHOTO HAMpsHKEHUs1?

1) [lInpuHa KOJUIEKTOPHOT'O MEPEX0/ia CTAHOBUTCS CIIUIIKOM OOJBIION;

2) KoaddunmeHT nmepeHoca CTaHOBUTCSI CIIUIITKOM OOJIBIIINM;

3) [IpoGoeM KOIMIEKTOPHOTO MEPEX0/a;

4) Koadumment oOpaTHOM CBSI3U AJOCTUTACT MPENCITLHON BETMYUHBI.

19. Yto Ha3bIBaETCS KOMJICKTOPOM OHMIOJISIPHOTO TPaH3UCTOpa?

1) OGnacTh TpaH3UCTOpa CO CPeIHEH KOHLIEHTpAIMeH IPUMECH;

2) O6nacTh TPAaH3UCTOPA CO CTOPOHBI 3aKPBITOTO P-N MEPEX0/a;

3) Ob6nacth TpaH3UCTOpa, HA3HAYCHUEM KOTOPOU SIBISIETCS MHXKEKIUS HEOCHOBHBIX HOCHTENCH B
0azy;

4) OGnacTh TPaH3UCTOPA, HA3HAYEHUEM KOTOPOH SIBISIETCSA SKCTPAKIMA M3 0a3bl HEOCHOBHBIX HO-
cuTelnen.

20. Yto Ha3bIBAETCS SMUTTEPOM OUTIOIAPHOTO TpaH3UCTOpa?
1) O6mnacTh TpaH3ucTOpa ¢ OONBIION KOHIICHTpAIUEH PUMECH;
2) O6nacTh TPaH3UCTOpA, HA3HAYCHUEM KOTOPOU SIBIIICTCS MH)KEKIMS HEOCHOBHBIX HOCHTENCH B

0azy;

3) OGnacTb TpaH3MCTOPa CO CTOPOHBI 3aAKPBITOrO P-h MEPEXO/a;

4) OGnacTh TPaH3UCTOPA, HA3HAYEHUEM KOTOPOH SIBISIETCSA SKCTPAKIMSA M3 0a3bl HEOCHOBHBIX HO-
CUTEIIEH.

14.1.2. Tembl J1a0opaTOpHBIX padoT

H3mepeHre MoABMKHOCTH HOCUTENEH 3apsiia

UccnenoBanne >dpdexra cumpHOro noss (3hdexr ['aHHa) U ero UCroib30BaHUE B YCTPOMCTBAX
MUKPO3JICKTPOHUKHU

HccnenoBanue CTPYKTYPBI METAILT - TUAIICKTPHUK - MTOYIIPOBOTHUK

W3yuenue HoTOmpoBOAMMOCTH MOITYIPOBOJAHUKOB M OIPE/ICICHUE BPEMEHHU KU3HU HEPaBHOBEC-
HBIX HOCUTEJIEH 3apsiaa

Omnpenenenre BpeMeHH XH3HU HEPABHOBECHBIX HOCHUTENCH 3apsa METOAOM MOIYJIAIMU MPOBO-
JOAMOCTH

Omnpenenenue AuQy3MOHHOM JUTMHBI U BpEMEHH JKU3HH HEPAaBHOBECHBIX HOCUTEINEH 3apsiaa

Omnpenenenre MUPHUHBI 3alIPEIIEHHON 30HbBI OJYIPOBOJHUKA METOAOM U3MEPEHUs OOPATHBIX TO-
KOB 3JICKTPOHHOBIPOYHOTO TIepexoaa

HccnenoBanue BOJIbTAMIEPHBIX U BOJIbT(APaJIHBIX XapaKTEPUCTUK MOIYIIPOBOIHUKOBOIO 1M0J1a

HccnenoBanue TeMnepaTypHOi 3aBUCUMOCTH 3JIEKTPOIPOBOIHOCTH TePMaHUS
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14.1.3. Tembl 0IPOCOB HA 3aHATHAX

[enu u 3agaun QUCUMIUIMHBL. MIcTOpHs pa3BUTHSI TBEPAOTEIbHOMN 3JIEKTPOHUKH. POib cCOBETCKUX
U 3apYOEIKHBIX YUEHBIX B Pa3BUTHH MHUKPOAJIEKTPOHUKH. DU3NYECKUE OTPAaHUUYCHUS OBICTPOJCHCTBUS U
MUHHUATIOpU3ALUN

CoOcTBeHHAs ¥ TIPUMECHAs TPOBOJMMOCTD MOTYIPOBOJIHUKOB. PaBHOBECHAs! KOHIIGHTpAIHs HO-
curteniei 3apsga, ypoBeHb depmu. 3aBUCMMOCTh KOHLIEHTPAIlMM HOCUTENICH 3apsiga OT TEMIIEpaTyphl.
VYpaBHeHue OajlaHCa HOCHTENEH 3apsja B MOJYNPOBOAHMKE. TemmeparypHas 3aBUCUMOCTh PaBHOBECHOM
KOHIICHTPAIIMU HOCHUTENIeW 3apsna. 3aKoH AEHUCTBYIOIMX Macc. KoMIeHCHpOBaHHBIE MOJIYIMPOBOIHHUKH.
HepaBHoBecuble HocuTenu 3apsaa. [lonsrtue o kBasumypoBHsX Depmu. PekomOMHaIMs, ee MEXaHU3MBI.
CKOpOCTh PEKOMOMHAITMY 1 BpeMs JKU3HU HOCUTENEH 3apsaa. M3nyuatenpHas pekomOuHaims. OCHOBHbIE
MOTYTIPOBOJIHUKY, IPUMEHSIEMbIE B MUKPOAJIEKTPOHUKE , X cBoWcTBa. Juddy3nonnas u apeiidonas co-
crapisitomue Toka. Koaddbunment nuddy3un nocurenent 3apsga. CoorHomnieHue DiHITEeHHa. MOHOIIO-
nspHas u ounonsipHas 1udQy3us HocuTenel 3apsaa B MOIyMPOBOJHUKAX. YPaBHEHNUE HEMPEPHIBHOCTH.

Brustaue snekTpudeckoro moss Ha GYHKIIUIO paclpeaesieHus] HocuTenen 3apsiaa. [peitdosas cko-
pocTts. IlonBrKHOCTE HOCHUTENEH 3apsAna. YpaBHeHUs JlaHkeBeHa. MexaHu3Mbl paccestHUsL HOCUTENEH 3a-
psana. DnekTpoH-GOHOHHOE paccesinue. PaccesHue Ha nedekrax KpucTauindeckoi permetku. OCHOBHBIC
MEXaHU3Mbl paccesiHUs HOCUTENEH 3apsija B MOJYIPOBOJHUKAX. TeMrepaTypHas 3aBUCUMOCTb TOABUXK -
HOCTH HOCHUTEJIEeH 3apsa B MOJYHNPOBOJHUKAX. TemmepaTypHasi 3aBUCUMOCTb YAEIbHONW MPOBOAUMOCTHU
MOTYTPOBOAHUKOB. D(H(HEKThI CHILHOTO MOJIsA. THITBI BOTBTAMIIEPHBIX XapaKTEPUCTHK B TOTYIIPOBOIHHU-
kax. BAX S u N tuna. 3¢ dexr I'anna. [Tonstue o nomenax. CBU-renepatopsl Ha a3 dexre ["anHa.

Pabora BbIXOJa AMEKTPOHOB W3 METAUIOB W IMOIYIMPOBOJHUKOB. TE€PMOAIIEKTPOHHAS SMHCCHSL.
Konrakt nByx meramioB. KoHTakTHas pasHOCTh MOTEHIMAN0B. KOHTaKT MeTaI-odyIpPOBOAHUK B paB-
HOBECHOM M HEPABHOBECHOM COCTOSHUSX. [IpHKOHTAaKTHBIE CIIOM OOCIHEHUS, 00OTallleHus], HHBEPCUH.
Oddexr lorrku. Tommmnaa obegaerHoro cinosi. Pacnpenenenue norenmuana Juox [llortkun. BAX auona
[lorTku. P-n mepexon, ero sHEpreTHYecKre AuarpaMMbl B paBHOBECHOM M HEPAaBHOBECHOM COCTOSIHUU.
OOeHEHHBIN CJI0OM, AIEKTPUIECKHE TIOJI B 00CTHEHHOM ciioe. Pe3kuii u maBHbIN p-n niepexopl. Tommm-
Ha oOegHEHHOTO ciosi. KoHTakTHAasE pa3HOCTh MoTeHIuanoB. OOpaTHeIi TOK p-n mepexoaa, ero coCcTaB-
nsiromue. BAX p-n mepexona. 3apsanas u auddy3nonHas eMKocTH p-n nepexona. [Ipo6oii p-n mepexona
Y €ro MEXaHU3MbI (JJaBUHHBIN, TYHHEIbHBIN, TEIJIOBOI)

14.1.4. Bonpocs! 1uddepeHuMpOBaHHOIO 3a4eTa
1. Yro Takoe ¢poHOH?
1) ®oHOH — MUHMMAaJIbHAS TOPLMS WM KBAaHT HEPTUM TEIUIOBBIX KOIeOaHUH, KPUCTAIUTMYECKON
pELIeTKY;
2) ®OHOH - MUHMMAaJIbHAsl HOPIMS WIM KBAHT SHEPTHH IEKTPOMATHUTHOTO U3TY4YEHUS;
3) ®oHOH — MaKCHMaJIbHasl YHEPIHsl TEIJIOBBIX KOJIEOAHUH KPUCTANINYECKON PEIETKH;
4) ®OHOH - MaKCUMaJIbHAs CKOPOCTh TEIUIOBBIX KOJICOAHUH KPUCTAIIIMUECKON PEIIETKHU;

2. Kak Ha3bIBalOTCs AJIs NOJIYHNPOBOJHUKOB C KOBAJICHTHBIMH CBSI3SMH IPUMECHBIE aTOMBI C Ba-
JIEHTHOCTBIO, HA €AMHUILY OOJIbIIE BaJICHTHOCTH aTOMOB OCHOBHOTO BEIlleCTBA?

1) Akuenrtopsr;

2) JloHOpBI;

3) YpoBHU NpUIIHIIAHUS;

4) PekoMOMHAIIMOHHBIE LIEHTPBHI.

3. Kak Ha3pIBaIoTCs JUIsl TIOJTYIPOBOAHUKOB C KOBAJICHTHBIMH CBSI3SMU IPUMECHBIC aTOMBI C Ba-
JICHTHOCTBIO, Ha €IMHUILY MEHBIIIE BaJICHTHOCTA aTOMOB OCHOBHOTO BeliecTBa?

1) Akuenropsi;

2) loHOpBI;

3) YpoBHU NpUITUTIaHNUS,

4) PekoMOMHAIIMOHHBIE LIEHTPHI

4. Yto takoe nuddy3usa?

1) OGpa3oBaHue rpagueHTa KOHIEHTPALMA HOCUTENEH 3apsiia B JIETUPOBAHHBIX MOIYINPOBOIHH-
Kax;

2) HampaBieHHOe nepeMelieHne 3IeKTPOHOB POTHBOIOIOKHO MPHIOKEHHOMY AIIEKTPUIECKOMY
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TOJIIO;
3) IlepemenieHue MEKTPOHOB U ABIPOK O] ACHCTBUEM MPHUIIOKEHHOTO JIEKTPOMArHUTHOTO TTOJIS;
4) HanpasieHHOe MepeMelieHne YacTull, 00yCIOBICHHOE TEIJIOBBIM JIBKEHHUEM, B HAIPaBICHUH
yOBbIBaHUS UX KOHLEHTPALIUH.

5. Yro sBasieTcs ABWKYIIEH cuitoit auddy3un?

1) I'panuent noteHumana;

2) 'paauieHT TeMmeparypsl;

3) IlpunoxxeHHOE HaNpsKEHUE;

4) I'pagueHT KOHIIEHTPAIIUA aTOMOB.

6. YKaKUTE pa3indus B YHEPreTHUECKUX CIIEKTPax aOCOIIOTHO CBOOOIHOTO 3JIEKTPOHA U 3JIEKTPO-
Ha B U30JIMPOBAaHHOM aTOME.

1) sHeprust abCcoMOTHO CBOOOTHOTO 3JIEKTPOHA MOXKET IIPUHUMATH JIIOOBIC 3HAYECHUS, a Y dIEKTPO-
Ha B aTOME PaBHA HYIIIO;

2) sHeprust abCOMOTHO CBOOOAHOTO JIEKTPOHA UMEET TUCKPETHBIN CIIEKTp, a AJIEKTPOHA B aTOME -
HETPEPHIBHBIN:

3) sHepreTUYecKuii CeKTp abCOIIOTHO CBOOOIHOTO 3JIEKTPOHA SIBJISETCS HENMPEPHIBHBIM, a AJIEK-
TPOHA B aTOME - IUCKPETHBIM:

4) sHepruu aOCOMIOTHO CBOOOIHOTO BJIEKTPOHA M 3JEKTPOHA B aTOME MOTYT NPHHUMATh TOJBKO
OIpeIeJIEHHBIE Pa3pEICHHbIC 3HAYCHUS.

7. KakoB xapakTep U3MEHEHHS YHEPTUH JIEKTPOHOB B KpUCTAJLIE?

1) sHeprus u3mMeHseTcst HenpepbiBHO 0T 0 10 6ECKOHEUHOCTH;

2) U3MEHSETCS TUCKPETHO;

3) yepeyroTcsl 30HbI pa3pEIICHHBIX U 3aNPEIICHHBIX 3HAYCHU;

4) KpUCTaJIJI COCTOUT U3 aTOMOB, BCJIEJICTBHE YETO IHEPTETUUYECKUE CIIEKTPhI AJIEKTPOHOB HE Pa3-
JTUYAIOTCSL.

8. UTto ABNSETCS UCTOYHUKOM 9JICKTPOHOB 30HBI IPOBOAUMOCTHU B JIOHOPHOM HOJIYHpOBO,Z[HI/IKe?

1) Atombl ipumecH 5 rpymnmbl TaOIUIBl MeHaeneeBa B OTYIPOBOAHUKE 4 TPYIIIIBL;
2) arombl npuMecu LI rpynmet Tabauier MeHeneea;

3) BCe 3IEKTPOHBI TOCTYIAOT U3 BaJIEHTHOM 30HBI;

4) noCcTaBUIMKOM IEKTPOHOB SIBJISIFOTCSA aTOMBbI aKLIEITOPHOM NPUMECH.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTEepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B

s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI JTOMOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIGHUBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI U HUHBAJIUIOB

Kareropuu Buapl 1OTIOTHUTENBHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OTICHKU

00yJarommxcs MaTepuaioB pe3yabTaTOB 00yUEHUS

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

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napyueHusmMu
ciyxa

C napymenussimu | CobecenioBaHme IO BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas POBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
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06I_HGM6,Z[I/II_[I/IHCKI/IM pa60TLI, BOIIPOCHI K 3a4€TYy, METOAAMM NCXOO N3 COCTOAHUA
IOKa3aHHUAM KOHTPOJIbHBIC pa6OTLI, YCTHBIC OTBEThI 06yqa}01uer0c;1 Ha MOMCHT IIPOBCPKU

14.3. MeTtoauueckue peKoMeHAAIMHI M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

Jis aMIl ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B Ie4aTHO! (hopMe ¢ YBETUUYEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHMYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAIMJAM YBEIMYUBAETCA BpeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MperycMaTpiuBaeTcsl TOCTYII -
Hast (popMa npeoCcTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBIEHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS 1 BOCIIPUATHS HH(POPMALINN:

JL1s1 1M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHON (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0OB TPOILIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00y4EHUsI MOXKET POBOAUTHCS B HECKOIBKO ITAIOB.
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