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Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexnn 28 28 JacoB
2 IIpaxTryeckue 3aHATUA 28 28 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 72 72 4acoB
5 CamocTosiTenbHas paboTa 108 108 4acoB
6 Bcero (06e3 sx3amena) 180 180 4acoB
7 OO0m1as Tpy10EMKOCTh 180 180 4acoB
5.0 5.0 3.E.
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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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A. T Jloummnos

C. A. Aptuies
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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

Huctumnuna «Puznyeckue 0CHOBBI MUKPO- ¥ HaHOANeKTpoHukm» (b1.6.17) otHocuTcs k 610Ky 1
(6a3zoBas yacTh).

[TpenmecTBYOMMMEI AUCUUTUTMHAMH, (OPMHUPYIOIIUMU HaYalbHbIC 3HAHUS, SBISIOTCS: M30paH-
HbIE TJ1aBbl (GU3UKH TBEpAOTO Tena, Maremaruka 1, ®usuka, Ouzndeckas XuMus, X UMHUS.

[TocnenyromumMu TUCHUIIMHAMYU SBIISIOTCS: 3allUTa BBIMYCKHON KBalTW(UKAIIMOHHOW pabOTHI,
BKJIIOYAsi MOJArOTOBKY K MPOLIEAYPE 3alIMTHl U MPOLEAYPY 3alluThl, HTErpasbHble YCTPOWCTBA PAIUO-
ANEKTPOHUKH, MaTepuasibsl U KOMIIOHEHTBI 3JIEKTPOHHBIX CPECTB.

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) 72 72
Jlexknuu 28 28
[IpakTuueckue 3aHATHS 28 28
JlaGopaTtopHbIe pabOThI 16 16
CamocTosiTenbHas paboTa (Bcero) 108 108
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 16 16
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[TpopaboTka JIEKITMOHHOTO MaTepraia 34 34
[ToaroroBka Kk NpakTU4YECKUM 3aHATUSAM, CEMUHApam 58 58
Bcero (6e3 sx3amena) 180 180
OO61as Tpy10eMKOCTb, 4 180 180
3auetHbie EquHutb 5.0 5.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

) ] = 2 é\ = =
: o ° 3 9 = =
r S B S FoS 20
HasBanus pa3nenoB TuCHUTIITHHB i ® =Y o, o 2 &5
= 5 = s & 0 ==
. < < o e =
= = o R 3 S g
3 cemecTp
1 BBoaHas yacThb 1 0 0 1 2 OIIK-2
2 DneMeHTHI (PU3UKH TBEPOTO TeJa 4 4 0 24 32 | OIIK-2
3 dusuka nosynpoBOTHUKOB 4 6 4 11 25 |OIIK-2
4 DIeKTpONPOBOIHOCTH TBEPIBIX TEI 4 4 4 20 32 | OIIK-2
5 KoHTakTHbIE SIBIEHUS 4 6 0 12 22 |OIIK-2
6 [ToynpoBOTHUKOBEIE TUOJIBI U OHIIO- 4 0 4 14 22 |OIIK-2
JISIPHBIE TPAH3UCTOPBI
7 1ToBEpXHOCTHBIE SIBJICHUS B MOJTYTPO- 2 4 0 8 14 | OIIK-2
Bo/iHUKaX. [loneBbie TpaH3UCTOPBI
8 @OTO3EKTPUUYECKUE SBICHUS B MOJIY- 2 4 4 12 22 |OIIK-2
MIPOBOJHUKAX
9 ®usnyeckre OCHOBBI HAHOAJIEKTPOHU- 3 0 0 6 9 OIIK-2
KU1
Hroro 3a cemectp 28 28 16 108 180
Hroro 28 28 16 108 180

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)

vy L =
= a4 =
2 = g
g > 5
HaszBanwus pasznenos CopeprkaHue pa3esioB TUCHUTIIUHBI (110 JIEKIUSM) - &5
S 2 &
= 8 2
e 9 2
= (S]
3 cemecTp
1 BBoxHasa yacThb Henu u 3agaun nucuuiivebl. ctopust pa3BuTHs 1 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

3

OIIK-2

Hroro 3a cemectp

28

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
HauMeHOBaHME TUCIMILIMH o0ecrneunBaroIuX U 00ecreunBaeMbIX JUCIUILTUH

1 2 3 4 5 6 7 8 9

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 N30panHbIe IaBbl (PU3UKU

+ - - -
TBEpAOTO Teja

2 Marematuka 1

3 ®dusuka + + + + + +

4 dusndecKas XUMUS + +

5 Xumus + +

[Tocnenyromue TUCIUIIITUHBL

1 3amura BBITYCKHOM KBAJIU-
(uKaMoOHHOM paboThI, BKITIO-

+ + - + + + +
yasi IOATOTOBKY K IIpoLesype
3aILUTHI U IPOLENYPY 3aILUTHI
2 NHTerpanpHble yCTpOiiCTBa 4 . N . .
PaAMOAIEKTPOHUKHU
3 Marepuabsl 1 KOMIIOHEHTBI N 4 n 4

OJICKTPOHHBIX CPCACTB

5.4. CooTBeTCTBHE KOMIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW NUCHUIUIMHBI, W BUAOB 3aHATHIM
npeCcTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYCHUH JAUCIMIUIMHBI, 1 BUJIOB 3aHS-

TUH
§ Buner 3augaTuit
= = :
) t=)

] <

> y & s 8 DopMBI KOHTPOJIS

2 = = g :

S Sy S &)

~ =

OIIK-2 + + + + OtyeT no nabopaTopHOi pa-

6ote, Onpoc Ha 3aHATUSX,
Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00y4eHUst
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHsix padoT npuBeaeHo B Tadbmune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00paTOpHBIX padoT

HasBanus pa3nenos HaunmeHnoBanue nmabopatopHbix paboT

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUU

3 cemecTp

n

3 dusuka H3MepeHne noIBM>KHOCTH HOCHUTENEH 3apsia OIIK-2
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MOJTYTIPOBOAHUKOB Utoro
4 DnektponpoBogHocTh | MccnenoBanue addexra cunpHoro mois (3ddexr [an- OIIK-2
TBEPJIBIX Tell HA) U €ro UCMOJIb30BAHNUE B YCTPOMCTBAX MUKPOIJIEK-
TPOHUKH
Hroro
6 IlonynpoBonnukoBbie | MccnenoBanue CTpyKTYphl METAILT - TUAJICKTPHK - TI0- OIIK-2
OBl ¥ OUTIONISIPHBIC TYTPOBOJIHHUK
TPAH3UCTOPHI
PAH3UCTOP Hroro
8 DoTORNEKTpUUECKHUE N3ydenne HoTonpoBOIUMOCTH MOIYTIPOBOTHUKOB U OIIK-2

SABJICHUS B

OIIpCaACICHUC BPEMCHU KNU3HU HCPABHOBCCHBIX HOCH-

IIOJIYIIPOBOJHUKAX TeJeu 3apsaaa
Hroro
Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HanmMeHoBaHue MpaKkTHYECKUX 3aHATUH (CEeMMHApOB) NpHUBeaeHO B Tabmuie 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
3 =
3 = =
= 2 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
- 2 5
> (a9 =
e e g
= o
3 cemectp
2 DneMeHTb! GU3UKU DJeMEHTBI 30HHON TEOPUH TBEPIBIX TEI 4 OIIK-2
TBEPJIOTO TeNa HAtoro 4
3 ®usuka CraTrcTHKa 3IEKTPOHOB U ABIPOK B MOJIYIIPOBOIHU- OIIK-2
IIOJIyTIPOBOJJHUKOB Kax
I'enepanus 1 pekoMOMHAIMS HOCUTENEH 3apsaa
Huddysus u apeiid HocuTenel 3apsaa B MOIyHpo-
BOJIHUKAX
Hroro 6
4 DIEeKTPONPOBOAHOCTh | DNEKTPONPOBOAHOCTH TBEPABIX TEI 4 OIIK-2
TBEPJBIX TEI Hroro 4
5 KonraktHsble sBieHnus | KOHTaKT MeTasuI-nosynpoBOJHUK 2 OIIK-2
®dusnyeckue sBICHUS B P-n Mepexosie 4
Hroro 6
7 IloBepXHOCTHBIE [ToBepXHOCTHBIE SIBJIEHUS B IOIYITPOBOIHUKAX 4 OIIK-2
SIBIICHUS B Hroro 4
MOJTyTIPOBOTHUKAX.
[ToneBblie TpaH3UCTOPBI
8 doTorneKTprudecKue DOTOIIEKTPUUECKHE SBICHUS B MOIYIIPOBOIHUKAX OIIK-2
SBJICHUS B Hroro
HOJTyITPOBOAHUKAX
Hroro 3a cemectp 28
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Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g =
Y <
= S
3 cemecTp
1 BBogHas yacth [IpopaboTKa JIEKIIUOHHOTO 1 OIlK-2 Tect
Marepuaia
UTtoro 1
2 DneMeHTbl GU3UKU IToaroroBka K mpaxkTuye- 20 | OIIK-2 Omnpoc Ha 3ansaTHAX, OT-
TBEPJIOTO TeNa CKHM 3aHATHUSM, CEMUHA- 4eT 110 JJabopaTopHOil pa-
pam 6ote, Tect
[IpopaboTka JIeKIIMOHHOTO 4
Marepuaia
Hroro 24
3 ®usuka IToaroroBka K mpaxkTuye- 6 |OIIK-2 Omnpoc Ha 3aHsaTHAX, OT-
MOJTyTIPOBOTHUKOB CKHM 3aHSATHUSAM, CEMUHA- 4eT 1o JJabopaTtopHoil pa-
pam 6ote, Tect
IIpopaboTKa JIEeKIIUOHHOTO 1
MaTepuana
OdopmiteHre 0TYETOB TIO 4
JabopaToOpHBIM paboTam
Hroro 11
4 DnexTponpoBogHOCTh | [ToAroroBka k mpakTuye- 16 |OIIK-2 Otyet mo maboparopHOn
TBEPbIX TeJl CKHM 3aHATUSIM, CEMUHA- pabore, Tect
pam
OdopMieHHE OTYETOB T10 4
nabopaTtopHbeIM paboTam
Hroro 20
5 Konrakthsle sBienus | [loaroroBka k nmpaktude- 8 |OIIK-2 Omnpoc Ha 3aHsaTHAX, OT-
CKHUM 3aHSTUSAM, CEMUHA- 4eT 10 JIabopaTopHOH pa-
pam 6ote, TecT
[IpopaboTka TeKIIHOHHOTO 4
Marepuaia
Uroro 12
6 IlonynpoBonnukoBeie | [IpopaboTka JIEKIIMOHHOTO 10 |OIIK-2 Otuer no 1aboparopHoi
JIMO/1bl U OUIIOJISIPHBIE Marepuaia paOore, Tect
TPaH3UCTOPHI
PaH3NCTOp OdopmiieHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
Hroro 14
7 IloBepXHOCTHBIE IToaroroBka K npaxkTu4e- OIlK-2 Tect
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SBJICHUS B CKHUM 3aHSTUSAM, CEMUHA-
HOJIYIIPOBOAHUKAX. pam
Iloneskie Tpan3uCTOpHI [TpopaboTka JIEKITMOHHOTO 4

Martepuaia

Hroro
8 DoTOANEKTpUYECKUE [ToaroroBka K npaxkTu4e- 4 |OIIK-2 Otuer no 1aboparopHOH
SIBJICHUSA B CKHM 3aHATHUSIM, CEMUHA- pabore, Tect
MOJTyTIPOBOJHUKAX pam

[IpopaboTka JIeKIIMOHHOTO 4

Marepuaia

OdopMmieHre 0TYETOB T10 4

J1abopaTOpHBIM paboTam

Hroro 12
9 ®uznueckne 0CHOBBI [IpopaboTKa JIEeKIIUOHHOTO 6 |OIIK-2 Tect
HaHO3JIEKTPOHUKHU Matepuaina

UTtoro 6
Hroro 3a cemectp 108
Hroro 108

10. KypcoBoii npoekT / KypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA

Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbII MaxkcumanbHbII
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEeATENbHOCTH mexnay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
Ornpoc Ha 3aHATHAX 10 10 10 30
OTueT o mabopaTopHOi 20 20 40
pabote
Tect 10 10 10 30
Hroro makcumyM 3a nepu- 20 40 40 100
on
Hapacraromum ntorom 20 60 100 100
11.2. Ilepecyer 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpEACTaBieH B Tadymie 11.2.
Ta6muna 11.2 — IlepecueT 0ansioB B OLIEHKU 332 KOHTPOJIbHbBIC TOUKH
bajuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka
> 90% ot MakcuManbHON cyMMBbI OamioB Ha gaty KT 5
Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT 3
< 60% oT MakcuMabHOU cyMMbI OaioB Ha naty KT 2
10
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajIOB B TPAAMLIMOHHYIO U MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabauLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6aisos,

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

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. ®wusnueckue OCHOBBI MUKPOAJIEKTPOHUKH: Y4yeOHOoe mocobue (/17151 aBTOMaTU3UPOBAHHOM TeX-
Hosoruu obyuenusi) / H. C. Hecmenos, M. M. CnaBuukoBa, A. A. Illupokos. - Tomck : TYCVYP, 2007. -
276 c. (nanuuue B 6ubmuoreke TYCVYP - 187 3k3.)
2. T'yproB B.A. TBepmotenbHas 37eKTpOHUKA: Y4eOHOE MOCOOUE I BY30B. — 2-€ WM3/., JOI. —
M.: Texnocgepa, 2005. — 406 c. . (Hanuuue B 6udbmnoreke TYCVYP - 88 3k3.)

12.2. lonostHUTEILHAS JIUTEPATypa

1. Jparynos BII., Heu3sectnpiiit N.I'., I'puaunn B.A. OcHOBBI HaHORJIEKTPOHUKH:y4eOHOE TI0-
cobue mist By30B — M.:@usmatkuura, 2006. — 494 c. (Hanmumuue B 6udmmoreke TYCVYP - 30 ak3.)

2. boprapar H.I., I'apuiios C.A.,I'epacumenxo H.H. u ap. HaHOTE€XHOJIOrMU B 3JIEKTPOHUKE. —
M.: Texnocdepa, 2005. -446 c. (manunuue B 6udbmnoreke TYCYP - 20 3k3.)

3. Edumos U. E., Kozeips U. ., I'opbyros 1O. W. "Mukposnektponnka. Ou3ndecKkue u TEXHO-
JIOTHYECKUE OCHOBBI, HAJIEKHOCTE'": YueOHoe nmocodue ans By3oB — M. BIII, 1986. - 464 c. (manuuue B
oubmmoreke TYCVYP - 52 3k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. ®usnueckre OCHOBBI MUKPO- U HaHOIEKTPOHUKHU: COOpHUK 3a7ady U METOAMYECKHE yKa3a-
HUS TI0 TIPOBEICHUIO TIpakTHUYecKkux 3aHsaTuil / CnaBHukoBa M. M., Hecmenor H. C. - 2015. 32 c. [Dnek-
TPOHHBIN pecypc] - Pexum pocrtyma: https://edu.tusur.ru/publications/5641 (mata oOparmieHus:
26.06.2018).

2. HWccnenosanue >¢dekra ['anna: PykoBoacTBo k mabopatoproii pabote / CnaBHukoBa M. M. -
2018. 11 c. [DaexTponnblii pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/7836 (mata o6-
pamienusi: 26.06.2018).

3. ®wusnyeckue OCHOBBI MUKPO- U HAHODJIEKTPOHUKHU: YdeOHoe mocodue / CnaBHuKOBa M. M. -
2014. 232 c. [DnekTpoHHBIH pecype] - Pexxum noctyma: https://edu.tusur.ru/publications/4737 (nara 06-
pamenus: 26.06.2018).

4. W30panHble TaBbl (GU3UKK TBEPJOTO Tena: MeTromudeckrue yKa3aHHs 10 CaMOCTOSITeIbLHOM
padore / KwucremeBa M. TI. - 2012. 30 c. [DnekrpoHHbIi pecypc] - Pexum mocryna:
https://edu.tusur.ru/publications/1743 (mara o6pamenus: 26.06.2018).

5. MHccnenoBanue CTPYKTYpbl METALT - AUAJIEKTPUK - TOIYMPOBOAHUK: PykoBoacTBo Kk iabopa-
TopHO# padore / CnaBHukoBa M. M., CnaBaukoBa M. M., Pomanosckuit M. H. - 2018. 10 c. [DnexTpon-
HBIHN pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/7765 (mara obpamienus: 26.06.2018).

6. MH3zyuyenune GOTONPOBOIMMOCTH TOIYIPOBOAHUKOB M OTIPEJICIIEHHE BPEMEHH KH3HH HEpaBHO-

CornacosaHa Ha noprane Ne 34451 1




BECHBIX HocuTenel 3apsna: PykoBoacTBo k saboparopHoit padore / CnaBuukoBa M. M. - 2018. 10 c.
[OnmexkTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7769 (mara oOpareHus:
26.06.2018).

7. WccnenoBanue 3pdexra 'anna: PykoBoactBo k mabopatopHoii padote / CiapHukoBa M. M. -
2018. 11 c. [Dnekrponnbiit pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/7836 (mata 006-
pamenus: 26.06.2018).

8. H3mepeHue NOABMKHOCTU HOCHUTENEH 3apsna: PykoBoacTBo k mabopartopHoit pabote / CrnaB-
Hukoba M. M. - 2018. 7 c¢. [OnektpoHHwli  pecypc] - Pexum = gocrtyna:
https://edu.tusur.ru/publications/7760 (nata obpamenus: 26.06.2018).

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

Y4eOHO-METOIMUYECKUE MaTepHallbl AJIsi CAMOCTOSTENILHON M ayAUTOPHOM pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JLJist I ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JlJ1s1 1L ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (popme.

JLJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonajibHbie 6a3bl JAHHBIX U HHPOPMANIMOHHBIE CIIPABOYHbIE CHCTEMBbI

1. Tlpu u3yyeHHH AUCUUIUIMHBI PEKOMEHAYETCS UCIONIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIIpaBOYHBIE 51 TIOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCYPa €CTh JIOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh"

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JTUCHUILIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneueHnue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIOBBIX M MHAWBUYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIIETO KOHTPOJISI U MPOMEXKYTOYHOU aTTECTAI[UU HCIIONIL3YEeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTes
JIEMOHCTPAIOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAIOIINE TEMATHUSCKHE HI-
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepua/IbHO-TeXHUYECKOEe U IPOrPaAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl
VYueOHas aynuropus
ydeOHast ayIJUTOPHS IS IPOBEICHUS 3aHATUH JIEKITMOHHOTO THITA
634050, Tomckast o6macts, 1. Tomck, Jlennna npocrexT, a. 40, 329 ayn.
Onwucanue uMeronierocst 000pyIOBaHUS:
- Kommuiekt cienmanusupoBanHoi yueOHoOW MebOenu;
- PaGouee mecTo mpernoaBares.
[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedyeHne JJIs J1a0opaToOpHbIX padoT
W3meputensHas nadopatopust / Jlabopatopus "Pu3nko-XUMHYECKHX OCHOB MUKPO3JIEKTPOHUKH"
yqe6Ha51 ayauTopus 4JIsd IpPOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha51 ayauTopus IJId IMpOBE-

JICHMS 3aHATHH MIPAKTUYECKOro TUMA, ydeOHas ayAuTOpHs Ui IPOBEICHHS 3aHATHI 1a00paTOpHOro THIIA,
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yueOHasl aynmuTopus Ui MPOBEIEHUS 3aHATHHA CEMHUHAPCKOTO TUIA, TIOMELICHUE Ui IPOBEICHUS TEKY-
IIET0 KOHTPOJISl ¥ POMEKYTOUHOM aTTeCcTalluu

634050, Tomckast o6macts, 1. Tomck, Jlennna npocrexT, a. 40, 316 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- HoyrOyk Aser AS5101AWLMI,

- Komnisrorep WS2;

- BekropHslit ananusarop nemneit 063op-103;

- BekTopHbIli UMITYJBCHBIN aHaIU3aTOp Liened uMmnyinsc-M P4-u-01;

- BoastmeTp B6-9;

- 'eneparop curnanos ['CC-05;

- 'eneparop-uactoromep FG-7020;

- Usmepurens J12-22 (2 mit.);

- Ucrounuk nmuranus b5-43;

- JIngenaei nctounnk nutaaus HY3003;

- Mynstumetrp APPA 207,

- Ocummnorpag RLGOL DS 1042 C;

- [Tpu6op IMHXT - 1;

- [Ipoextop LG RD-DX130;

- Hudposoii ocummnorpad DSO-3202A;

- lludposoii octmmtorpad GDS-806S;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Microsoft Windows

— OpenOftice

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

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

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepnanbno-TeXanecxoe o0ecneyeHue AUCHUIIVIMHBI 1JI JIMI ¢ OrPAHUYC€HHBIMH
BO3MOKHOCTAAMMU 310POBbSI U HHBAJIU10B
OcBocHHE JUCHUIUIMHEBL JIMDAaMU C OIpaHMYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA U HMHBAJIMIaAMU
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OCYILECTBIIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

ITpu 3aHATHAX ¢ 00YYaIOUIMMHUCS ¢ HAPYIIEHUSAMH CJYXa [IPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM MH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEIOIaBaHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHEeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIolib-
3yI0TCA albTEpHATUBHBIEC YCTPOMCTBA BBOJIA MH(OPMALIUK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHr c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3agaHus

1. Haiigute npaBuiIbHbIE ONPEIEIeHUsI COOCTBEHHOTO MOJIYTIPOBOIHHUKA.

1) 3TO NOAYIIPOBOAHUK C UACATBHON KPUCTAJUINYECKOU CTPYKTYPOIL;

2) 3TO NOJIYNPOBOAHUK, B KOTOPOM €CTh CIIELUAIbHO BBEJCHHBIE TIPUMECH;

3) 5TO MOJNYNPOBOJHUK, B KOTOPOM KOHIIEHTPAIIMU CBOOOJHBIX 3JIEKTPOHOB U JIBIPOK BCErja paB-
HBI;

4) 5T0O OTYNPOBOIHUK, B KOTOPOM HET KaKUX-JTHOO0 TePEKTOB;

5) 3TO MONYNPOBOHUK, B KOTOPOM KOHIIEHTpalMs COOCTBEHHBIX HOCHUTEINEH 3apsiaa npeolnaaaer
HaJ| KOHLICHTPALHUAMHU 3JIEKTPOHOB WJIN JBIPOK.

2. Tlpu kakoii TemrnepaType TOHOPHBIN U aKIENTOPHBIN MOTYIPOBOJAHUKH MPUOOPETAIOT CBOMCTBA
COOCTBEHHOTO MOJTYIPOBOJHUKA?

1) npu 1100BIX TEMIIEpaTypax NPUMECHBIE MOTYTIPOBOJHUKU COXPAHSIOT

CBOMU CBOMCTBA, TaK KaK MPUMECHBIE aTOMBI OCTAIOTCS] B 00bEMax KPUCTAIIIOB;

2) mpu T = Ts, koraa ypoBeHb depmu nepecekaeT JOHOPHBINA WM aKIIENTOPHBIN YPOBEHb;

3) npu T Gonbuie unu paBHoi Ti, korma ypoeHb depMu JOIKEH OKa3aTbCs B CEPEUHE 3ampe-
IIIEHHOM 30HEI;

4) npu Temneparypax B oomactu Ts < T < Ti, koraa Bce NIpUMeCHbI€ YPOBHU HOHU3UPOBAHBI.

3. YkaxwuTe, rie NpaBWIbHO YKa3aHbl OCHOBHBIE U HEOCHOBHBIE HOCUTENH 3aps/ia B MOJIYIPOBOJI-
HUKE?

1) B TOHOPHOM NOJYNPOBOAHUKE OCHOBHBIE HOCUTEIH 3apsia — JAbIPKU B BaJ€HTHOH 30He, 0Opa-
3YIOIIKECS IIPU NIEPEXOE U3 HEE DIEKTPOHOB B 30HY IIPOBOJIUMOCTH;

2) B JJOHOPHOM MOJYNPOBOAHUKE KOHIEHTPALUs JIEKTPOHOB B 30HE MPOBOJUMOCTHU 3a CUET HX
noctyrieHus ¢ 1oHopHoro ypoBHs npu 0 < T < Ti Bblie, 4eM KOHLIEHTpAIUs ABIPOK B BaJICHTHOH 30HE.
[ToaTOMYy 37€KTPOHBI B JOHOPHOM IOJIYIPOBOAHMKE HA3BIBAKOTCS OCHOBHBIMM HOCHUTEISIMHU 3apsijaa, a
JBIPKH — HEOCHOBHBIMY;

3) B aKUENTOPHOM IOJIYIPOBOJHUKE OCHOBHBIE HOCUTENHN 3apsAa — 3TO JIEKTPOHBI, Mepenie]-
mue npu T > 0 B BaJIEHTHYIO 30HY C aKLENTOPHOIO YPOBHS, @ HEOCHOBHBIE HOCUTENIN — JABIPKHU, OCTaB-
IIMECS HA aKIIENTOPHOM YPOBHE;

4) B cOOCTBEHHOM MNOJYIPOBOJHUKE OCHOBHBIMU HOCHUTEIISIMU 3apsia SIBISIOTCS AbIPKU B BaJICHT -
HOM 30He, 00pa3yroLIecs Ipy NepPexoie U3 Hee SJIEKTPOHOB B 30HY IPOBOJIUMOCTH.

4. Kakue nmapaMeTpsl NOTYIPOBOIHUKOB MOKHO OMPEIECTUTH
U3 TEMIIEPATypHOI 3aBUCUMOCTH MX 3JIEKTPOIPOBOTHOCTHU?
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1) moABMKHOCTD HOCUTENEH 3apsi/a;

2) KOHLIEHTPALIHIO IBIPOK U 3JIEKTPOHOB;

3) yaenabHOE CONPOTUBIIEHUE NIPH 33JaHHON TEMIIEPATYPE;

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

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

1) B 00acTy HU3KHUX TEMIIEPATyp, KOra KOHIIEHTpalusi (POHOHOB MaJia, a IPUMECHbIE aTOMBI yXkKe
MOHM3UPOBAHBI, AIEKTPOHBI U JBIPKHA PACCEHBAIOTCS HAa MPHUMECHBIX MOHAX M MOABMXKHOCTH HOCHUTENEH
3apsijia BO3pacTaeT MpH YBEJIWYCHUHU TeMIiepatypbl. [Ipu Oosee BHICOKOI TemImeparype, Koria KOHIIeHTpa -
1usi GOHOHOB BO3PACTAET MOABMKHOCTh HOCUTENIEH YMEHbBILIAETCS.

2)npu MaJIoi KOHLIEHTpAIK (POHOHOB B 001aCTH HU3KUX TEMIIEPATyp MOIBMKHOCTH OCTAeTCs MO-
CTOSIHHOM IMPH YBEIUUYEHUU TEMIIEpaTyphl;

3)B peaqpHBIX NOJTYHNPOBOAHUKAX B 007aCTH HU3KUX Temrieparyp 3aBucumocts W(T) oObsicHsercs
paccestHeM HOCUTeEJeH 3apsia Ha MOHAX MpUMecel U YBEJTMUMBAETCS C YBETMUCHUEM TEMIIEPATYPhI;

4)B 001acTH BBICOKHX TEMIIEPATyp OCHOBHOE BIHMSHHE Ha MOABMKHOCTh HOCUTENEH 3apsia oKa-
3bIBAeT paccesHue Ha (oHOHax. TemmepaTypHble 3aBUCUMOCTU CpeIHEH JJIUHBI CBOOOJHOTO mpobera u
CpeIHel CKOPOCTH TEIUIOBOTO JABMKCHHS HOCHUTEJCH 3apsia SBIAIOTCS MPUYUHON YMEHBIIEHHUS UX I10-
JIBUKHOCTU C POCTOM TeMIepaTyphl.

6. KakoB pusnyeckuii cMbica TOHATHS «au(Py3nOHHAS TTTHHAY)?

1) paccrosiHUE, TPOXOAMMOE HOCUTEIIEM 3aps/ia 32 BpEMs JKU3HH;

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

3) paccrosiHHE, Ha KOTOPOM OOBEMHBIM 3apsii HEPAaBHOBECHBIX HOCHUTENICH KOMIIEHCHPYETCS
00BEMHBIM 3aps10M HECKOMIIEHCUPOBAHHBIX IPUMECHBIX aTOMOB;

4) nnuaa 061acTu 00BEMHOTO 3apsia.

7. Kakrie KOHTaKThl METAJUI-IIOIYTPOBOJHUK HA3BIBAIOTCS 3aMUPAIOITUMHU?

1) KOHTaKThI, B KOTOPBIX OTCYTCTBYET 3aMETHBIA TOK MPH I0Jlaue BHEIIHETO HANPSHKEHUs JII0OOH
MOJISIPHOCTH;

2) KOHTaKThl, B KOTOPBIX COIPOTHBIEHHE CJ051 00BeMHOr0 3apsaa npu V < ( oka3bIBaeTCs 3HAYH -
TEJIBbHO OOJIbILIE COMPOTUBIICHHS OCTATBHON YacTH MOTYNPOBOJHHKA,

3) KOHTaKThl, Y KOTOPBIX CONPOTUBIEHHE 001acTH 00beMHOro 3apsaa npu V > 0 3HAYUTENBHO
MEHBIIIE COMPOTUBIICHUS OCTAILHOM YaCTH MOIYIIPOBOIHUKA;

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

8. OT 4ero 3aBUCUT OOpPATHBIM TOK P-N-Tiepexo/ia B 00J1aCTH HACKIIEHUS?

1) oT BeMMUMHBI IPUIIOKEHHOTO BHEIITHETO HAMIPSKEHUST;

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

3) OT KOHIIEHTpaIlMu HEOCHOBHBIX HOCUTENEH 3apsia;

4) ¢ poCTOM TeMITepaTypbl 0OPATHBIN TOK YMEHBIIACTCSI.

9. YKaxkuTe MPUUMHBI, OOBSICHSIONINE MaTyI0 TONIINHY 0a3bl ISt OUTIOISIPHBIX TPAH3UCTOPOB:

1) mpu yMeHBbUICHUH TOMIIUHBI 0a3bl CHIXKAETCS KOJIUYECTBO HOCUTENEH 3apsiia, peKOMOUHUPYIO-
KX B HeH npu 1uddy3un K KOIIEKTOpY;

2) TonmmHA 6a3bl OMpenensseTcs MUPUHONW 001acTe YMUTTEPHOTO M KOJJIEKTOPHOTO P-N MIEPEX0-
JIOB M TIO3TOMY 3aBHCHT TOJBHKO 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 MEPEXO00M, YTO MOBHIIIAET KOJUIEKTOPHBII
TOK;

4) manasi KOHLIEHTpAIMsI OCHOBHBIX HOCHTEJICH 3apsia B 6a3e COOTBETCTBYET €€ OOJBIIOMY AJIeK-
TPUUECKOMY COMPOTHUBIICHHIO, UTO 00YCIIOBIMBAET MEHbIIIEE IEKTPHUUECKOE B3aUMOJICHCTBUE SIMUTTEPA U
KOJUIEKTOpA.

10. [Touemy ko3 PuIMEHT Mepeaayn TOKa IMHTTEPA TPAH3UCTOPA B cxeme ¢ o0mieil 6a30ii MeHb-
1€ €IUHUIEI?
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1) BcreacTBUE MHKEKIIMKA HEOCHOBHBIX HOCUTENEH U3 KoJuIeKTopa B 6asy;

2) u3-3a OOJIBIIIOTO CONMPOTUBIICHUS Oa3bI;

3) BcieacTBUE peKOMOMHAIMY B 0a3e YacTH HEOCHOBHBIX HOCHUTENEH, MHKEKTHPOBAHHBIX SMUTTE-
POM, U IOCKOJIIBKY 3P GEKTUBHOCTh SMUTTEPA MEHbILIE €TUHUIIBI;

4) BCIEICTBUE PACIIMPEHMs KOUIEKTOPHOTO p-N MEPEXO/a MpH I0/aue 3alMpAIOLIEro HampsKe-
HUSL.

11. DneMeHT Kakoi IpyIIIbl CIE€AyeT BBECTH B MOJIYNPOBOAHMK, OTHOCAIMIcs K IV rpymnme, urto-
ObI MOJyYUTh B HEM ITPOBOJIUMOCTh N-THIIA?

1) V; 2) 1I; 3) 111;4) VL.

12. CBeToauoap! paboTal0T HA MPUHITUTIE

1) NHKeKIMOHHOW JTIOMHUHECIICHITHH.

2) MHXEKIIMOHHOM 31EKTPUYECKON JTFOMUHECLICHIINH.

3) UHKeKIMOHHOM 3JIEKTPOMArHUTHOW JTIOMUHECTICHITHH.
4) NHXKeKITMOHHONW MarHUTHOM JIFOMUHECIICHIINH.

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

2) MacCUBHOM U aKTHUBHOM;

3) ABIPOYHOM M IPOOOWHOM;

4) TaBUHHOM U TEIIJIOBOM.

14. 3aBHCHMOCTD TOKA KOJJICKTOPA OT HAMPSHKEHUS TIPU IOCTOSIHHOM TOKE 0a3bl — 3TO:
1) BbIXO/IHAsI BOJIBTAMIIEPHAsl XapaKTEPUCTHKA,

2) BXO/IHasl XapaKTEPUCTUKA:

3) BosbTaMIIepHas XapakTepUCTUKa 0a3bl,

4) aMIUIMTYIHO-4aCTOTHAsl XapaKTEpPUCTHKA,

15. ITpubop, nmeronuii 2 B3aMMOACHCTBYIOMINUX P-N TIEPEeX0/ia, Ha3bIBACTC:

1) OunoNspHBINA TPAH3UCTOD;

2) cTaOUIUTPOH,;

3) crabucrop;

4) BapucCTOD;

16. TTomynpoBOAHUKOBBIA TPHOOP, YCHUIUTEIHHBIE CBOWCTBA KOTOPOTO OOYCIIOBJIEHBI MOTOKOM
OCHOBHBIX HOCHUTEJIEH, MPOTEKAIOLIUM Yepe3 MPOBOAAIIMN KaHaI U YIPABIIsIEMbIN 3JIEKTPUUYECKUM MOJIEM
- 3TO:

1) OunoNspHBINA TPAH3UCTOD;

2) MOJIEBOM TPAH3HUCTOP;

3) cTaOUIUTPOH;

4) TupucTOD;

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

1) oTcyTCTBHE HAKaJEHHOIO KaTo/a;

2) HaM4KMe HAKaJICHHOTO KaTo/a;

3) MOXHO UCHOJIH30BaTh B MOJISIPHBIX YCIOBUSX

4) 4yBCTBUTENHHOCTD K MOBBIIIEHUIO TEMIIEPATYPHI.

18. YUem orpaHryeHbl 3HAYEHUS KOJUIEKTOPHOTO HANpsHKEHUs?

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

2) KoaddunmeHT nmepeHoca CTaHOBUTCSI CIIUIITKOM OOJIBIIINM;

3) [IpoGoeM KOIIEKTOPHOTO MEPEXo/a;

4) Koadumment oOpaTHOM CBSI3U AJOCTUTACT MPENCILHON BETMYUHBI.

19. Yto Ha3bIBAETCS KOMJICKTOPOM OHMIOJISIPHOTO TPaH3UCTOpa?
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1) OGnacTh TpaH3UCTOpa CO CpeIHEH KOHLIEHTpAIMeH IPUMECH;
2) O6nacTh TPAH3UCTOPA CO CTOPOHBI 3aKPBITOTO P-N MEPEX0/a;
3) Ob6nacth TpaH3UCTOpa, HA3HAYCHUEM KOTOPOU SIBISIETCS MHXKEKIUS HEOCHOBHBIX HOCHTENEH B

0azy;

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

20. Yto Ha3bIBAETCS SMUTTEPOM OUTIOIAPHOTO TpaH3UCTOpa?

1) O6mnacTh TpaH3ucTOpa ¢ OONBIION KOHIICHTpAIUEH PUMECH;

2) O6nacTh TpaH3UCTOpA, HA3HAYCHUEM KOTOPOU SIBIIICTCS MHXKEKIMS HEOCHOBHBIX HOCHTEINCH B
0azy;

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

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

14.1.2. Tembl J1a00opaTOpHBIX padoT
H3mepenre MoABMKHOCTH HOCUTENEH 3apsiia
UccnenoBanne >dpdexra cumpHOro noss (3hdexr 'aHHa) U ero UCroib30BaHUE B YCTPOMCTBAX
MUKPO3JICKTPOHUKHU
HccnenoBanue CTPYKTYPBI METAILT - TUAIICKTPHUK - MOYIIPOBOTHUK
Wzyuenue HoTOnpoBOAMMOCTH MOTYIPOBOJAHUKOB M OIPEICICHUE BPEMEHHU KU3HU HEPABHOBEC-
HBIX HOCUTEJEH 3apsiaa

14.1.3. Tembl OIPOCOB HA 3aHATHUAX

Henu u 3agaun qucuMIUIMHBL. FIcTOpHs pa3BUTHS TBEPAOTENBHOM IEKTPOHUKHU. Ponb coOBETCKHX
U 3apYOEKHBIX YYEHBIX B Pa3BUTHH MUKPOAJIEKTPOHUKH. DPU3NYECKHUE OTpaHUUYEHUS] OBICTPOJCHCTBUS U
MUHHATIOpU3AITT

CobcTBeHHas M IpUMECHas MPOBOJMMOCTH MOJTYIPOBOJHUKOB. PaBHOBeCHasi KOHILIEHTpAILMs HO-
cuteneil 3apsaa, ypoBeHb depmu. 3aBUCUMOCTh KOHLIEHTPALIMU HOCHUTENEH 3apsjia OT TeMIEepaTyphl.
VYpaBHeHue OasiaHca HOCHUTENEH 3apsaja B MONYNpOBOIHUKE. TemrepaTypHas 3aBUCUMOCTb PaBHOBECHOM
KOHIICHTPAIIMM HOCHUTENIeH 3apsja. 3aKkoH JAeHCTBYOIMX Macc. KommneHcupoBaHHbBIE MOJYIPOBOAHHUKHU.
HepaBHoBecubie HocuTenu 3apsiaa. [loustue o kBazuypoBHsX Pepmu. PekomOuHaius, ee MEXaHU3MBI.
CKOpoCTh peKOMOMHAIIMY U BpeMs )KU3HU HOCUTeNeH 3apsaa. M3mydarensHas pekomOuHanus. OCHOBHBIE
MOJyTIPOBOJHUKY, IPUMEHSAEMbIE B MUKPOAJIEKTPOHUKE , X cBoWcTBa. uddy3nonnas u apeiidonas co-
crapisitonire Toka. Koappumment nuddy3un nocureneit 3apsina. CooTHomenue DifHmTeliHa. MoHoOMO-
nsipHas u ounonspHas Aud@y3us HocuTenel 3apsia B MOIyNPOBOJHUKAX. YPaBHEHHE HEMPEPHIBHOCTH.

Brusinue anekTpudeckoro mosist Ha GyHKIUIO pacrpeaeneHus Hocurenen 3apsaa. Jpeiidonas cko-
pocTts. [lonBrkHOCTE HOCUTENEH 3apsana. YpaBHeHUs JlaHkeBeHa. MexaHU3Mbl paccestHUsl HOCUTENei 3a-
psaa. DnekTpoH-PpoHOHHOE paccessHue. PaccesHue Ha nedekrax KpucTauinieckor peretki. OCHOBHbBIE
MEXaHU3Mbl PACCEesTHUSI HOCUTENEH 3apsja B MOJYIPOBOJHUKAX. TeMreparypHas 3aBUCUMOCTb IOABUXK-
HOCTH HOCHUTEJEH 3apslia B MOJYNPOBOJAHUKAX. TemmnepaTypHas 3aBUCUMOCTh YIIEIbHOM MPOBOAUMOCTH
MOJYNPOBOAHUKOB. D((PEKThI CHIILHOTO Mo THIIBI BOJbTaMIIEPHBIX XapaKTEPUCTHK B MOIYIPOBOAHU-
kax. BAX S u N tuna. D¢ dekr ['anna. [Toustue o nomenax. CBU-reneparops! Ha a3 dekre ['anHa.

Pabora BbIXOAa AJIEKTPOHOB M3 METAJIOB U MOJYNPOBOAHUKOB. TepMO3JIEKTPOHHAS 3MUCCHUS.
Konrakrt aByx metamioB. KoHTakTHas pa3HOCTh nmoTeHIManoB. KOHTaKT MeTaI-nmoaynpoOBOIHUK B PaB-
HOBECHOM M HEpPAaBHOBECHOM COCTOSHUSX. [IpUKOHTaKTHBIE ClIOM OOelHEeHUs, 0OoraiieHusi, HHBEPCUH.
Oddexr Hlorrku. Tommmua odbenqHennoro ciosi. Pacnipenenenune norennuana Juox lllortku. BAX nmuona
[TorTku. P-n nmepexon, ero sHEpreTHYecKre AuarpaMmMbl B paBHOBECHOM UM HEPAaBHOBECHOM COCTOSIHUM.
OO0enHEHHBIN CIIOM, YTIEKTPUUECKHE MO B 00eAHEHHOM ciioe. Pe3kuii u riaBHbIN p-n nepexonsl. Tommm-
Ha oOegHeHHOTO ciosi. KoHTakTHas pa3HOCTh moteHnuanoB. OOpaTHbIi TOK p-n mepexoja, ero cocTaB-
nsrone. BAX p-n nepexona. 3apsaHas u quddy3noHHas eMKOCTH p-n niepexoza. [Ipoboit p-n mepexona
1 €ro MEXaHW3MbI (JJaBUHHBIN, TYHHEIbHBIH, TETIJIOBOM )

14.1.4. Bonpocsl niuddepeHuupoBaHHoro 3auera
1. Yrto Ttakoe poHoH?
1) ®oHOH — MUHUMAJbHAS MOPLHUS WIK KBAHT HEPTUU TEIUIOBBIX KOJIE€OaHHUM, KPUCTAIITNYECKON
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pEILIETKY;
2) ®OHOH - MUHUMAJIbHAS MOPLHUS WIH KBAHT SHEPTUH 3JIEKTPOMArHUTHOTO U3ITyYEHUS;
3) ®oHOH — MaKcUMalIbHAs SHEPTHsI TEIUIOBBIX KONeOaHUH KPUCTAIUIMYECKOM PEIIETKY;
4) ®oHOH - MaKCHUMaJIbHAs! CKOPOCTH TEIUIOBBIX KOJICOAHMI KPUCTAINIMYECKON PEIIeTKH;

2. Kak Ha3bIBaloTCs 711 MOJYNPOBOJHUKOB C KOBAJIEHTHBIMH CBS3SIMH IPHUMECHBIE aTOMBbI C Ba-
JICHTHOCTBIO, HA CIMHUILY OOJIbIIIe BaJICHTHOCTH aTOMOB OCHOBHOT'O BelecTBa?

1) AKenTopsr;

2) JloHOpHI;

3) YpoBHM NpUITUTIaHNUS,

4) PekoMOWHAITMOHHBIE IEHTPBHI.

3. Kak Ha3bIBaroTcs JUIsl TOJYIPOBOAHUKOB C KOBAJICHTHBIMU CBS3SIMHM NPHUMECHBIE aTOMBI C Ba-
JICHTHOCTBIO, HA €IMHUIY MEHbIIIE BaJICHTHOCTH aTOMOB OCHOBHOT'O BellecTBa?

1) AkuenTopsl;

2) JoHOpHI;

3) YpoBHU npuinunaHus;

4) PexoMOMHAITMOHHBIC IIEHTPHI

4. Yro Takoe nudpdy3us?

1) O6pa3oBaHue rpagueHTa KOHIEHTPALUU HOCUTENEH 3apsia B JIETUPOBAHHBIX MOIYNPOBOJHH-
Kax;

2) HanpaBieHHoe nepeMelieHue 31eKTPOHOB IPOTUBOIOIOKHO MPHUIIOKEHHOMY AJIEKTPUUECKOMY
TOJTIO;

3) Ilepemenienue 3MEKTPOHOB U ABIPOK MO ACHCTBUEM MPHUIIOKEHHOTO 3JIEKTPOMArHUTHOTO TTOJIS;

4) HanpasieHHOe MepeMelIeHne 4YacTull, 00yCIOBICHHOE TEIIJIOBBIM JIBUKEHUEM, B HAIPaBICHUH
yOBbIBaHUS UX KOHLIEHTPALIUH.

5. Yro sBasieTcs ABWKYIIEH cuitoit auddy3un?

1) I'panuent noreHumana;

2) 'paaurieHT TEeMmeparTypsl;

3) IlpunoxxeHHOE HaNpsKEHUE;

4) I'pagueHT KOHIIEHTPAIIUA aTOMOB.

6. YKaKUTE pa3indus B YHEPreTUUECKUX CIIEKTPax aOCOIIOTHO CBOOOIHOTO 3JICKTPOHA U 3JIEKTPO-
Ha B U30JIMPOBAaHHOM aTOME.

1) sHeprust abCcoMOTHO CBOOOTHOTO 3JIEKTPOHA MOXKET IPUHUMATH JII00BIC 3HAYEHUS, a Y dIEKTPO-
Ha B aTOM€ PaBHA HYIIIO;

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

3) sHepreTU4YecKuii CeKTp abCOIIOTHO CBOOOIHOTO 3JIEKTPOHA SIBJISCTCS HEMPEPHIBHBIM, a HJICK-
TPOHA B aTOME - IUCKPETHBIM:

4) sHepruu aOCOMIOTHO CBOOOIHOTO BJIEKTPOHA M 3JEKTPOHA B aTOME MOTYT NPHHHUMATh TOJBKO
OIpeIeJIEHHBIE Pa3pELCHHbIE 3HAYECHUSI.

7. KakoB xapakTep U3MEHEHHS YHEPTUU JIEKTPOHOB B KpUCTAJLIE?

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

2) U3MEHSIETCS TUCKPETHO;

3) yepeyroTCsl 30HbI Pa3pEIICHHBIX U 3aNPEIICHHBIX 3HAYCHU;

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

8. UTto ABISETCS UCTOYHUKOM 9JICKTPOHOB 30HBI IPOBOAUMOCTHU B JIOHOPHOM HOJIYHpOBO,[[HI/IKC?

1) Atombl ipumecH 5 rpymnmbl TaOIUIBl MeHeneeBa B OTYIPOBOAHUKE 4 TPYIIIIBL;
2) arombl npumecH LI rpynmet Tabauier MeHeneea;
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3) BCe 2IEKTPOHBI TOCTYIAOT U3 BaJICHTHOM 30HBI;
4) TOCTABIIMKOM 3JIEKTPOHOB SIBIISIOTCS aTOMBI AKIIENTOPHOMN ITPUMECH.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI TOMOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10ONOMHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

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

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyueHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

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

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJUAAM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. Il TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- MPEJICTaBIICHUE OTBETOB YCTHO.

[Iponienypa orieHHBaHUS PE3yIBTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM KX 370POBBS i BOCTIPUATHS HHPOPMALIUH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.
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[Tpu HEOOXOAUMOCTH AJIS JIHI] C OTPAHUYCHHBIMHI BO3MOXXHOCTSIMU 3/IOPOBBSI M MHBAJIUJIOB MPOIIC-
Jypa OLIEHUBAHUS PE3yIbTaTOB O0yUEHHSI MOKET IPOBOIUTHCS B HECKOIBKO 3TAIOB.
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