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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(i)ﬁlpbl
npotokost Ne 206  oT « 26 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (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 M. M. CnaBHUKOBa

3aBenyronmii o0ecnieunBaromeii kad.
KVY]IP A.T. Jlomunos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KUIIP B. M. Kapaban
OKCIIepTHI:

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
y3JI0B U AeTallell paJuo3IeKTPOHHON
anmapatyps! (KY/IP) C. A. Aptuies

JlouieHT Kadeapsl KOHCTPYUPOBAHHUS
Y TIPOM3BOJICTBA PATUOAIIAPATYPHI
(KUIIP) H. H. KpuBun
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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

Jucuumuinaa «@u3nyeckrue 0OCHOBBI MUKPO- U HaHO3J1eKTpoHUKW» (b1.5.17) otHOCHTCS K Gioky 1
(6a3zoBas yacTh).

[TpeamecTByOIKUMU UCUUIUIMHAMY, (DOPMUPYIOIIMMHU HayajbHbIC 3HAHUS, SBISIOTCS: DU3HKa,
dusznyeckas XUMUS, X AMHSL.

[Tocnenyromumy AUCHUIUIMHAMU SIBISIOTCS: 3alMTa BBITYCKHOW KBAIM(UKAMOHHONW paloThI,
BKJIFOYAsl MOJArOTOBKY K MPOLEAYpE 3aIUMUTHl U MPOLEAYpY 3amuThl, IHTerpaspHbpie yCTpONHCTBA paauo-
JIEKTPOHUKH, MaTemaruka 1, Marepuaiibl U KOMIIOHEHTBI 3JIEKTPOHHBIX CPEJCTB.

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

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

[Tocnenyromue TUCIUITITUHBL

1 3amuTa BEITYCKHON KBaIK-
(uKanOHHON PabOThI, BKIIIO-

+ - - - + - -
yasi IOATOTOBKY K IIpoLeype

3alUTHl U TPOLEYPY 3allUTHI

2 UnTerpanbHble yCTpOMCTBA n n + n n
ParodIEKTPOHUKH

3 Maremaruka 1 + + + +
4 Marepuasnbl 1 KOMIOHEHTBI N n N N

OJICKTPOHHBIX CPEACTB

5.4. CooTBeTcTBHE KOMIIETEHINI, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHH
CooTtBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MIPU U3YYEHUHN JUCIUIUIUHBL, U BUIOB 3aHS -

THU
§ Bunwl 3ansatui
= = ;
o S

] <

& 2 ® S g DopMBI KOHTPOJIA

= .

z = 5 g 2

g Sy S O

4 =

OIIK-2 + + + + OtyeT no nabopaTopHoOi pa-

6ote, Onpoc Ha 3aHATHUSX,
Tect

6. UuTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUeHUsI
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

3 =
3 > 5
< 25
]
Haspanus paznenon HaumenoBanue 1abopaTtopHbIX padboT zF &5
° 2 £
> sz
o Q Z
~ S
3 cemecTp
3 dusuka H3MepeHne noIBM>KHOCTH HOCHUTENEH 3apsia 4 OIIK-2
MOJTYIPOBOTHIKOB Vroro 4
4 DnexrponpoBonHocTs | MccnenoBanue adexra cunpHOro mosst (3ddexr I'an- 4 OIIK-2
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TBEPABIX TECJI

Ha) U ero UCIOJIb30BaHUE B YCTPOICTBAX MUKPOIJIEK-
TPOHUKHU

SABJICHUS B

OonpeaACICHUC BPEMCHHU KU3HU HCPABHOBCCHBIX HOCH-

Hroro
6 ITomynpoBoauukoBeie | McciienoBanue CTPYKTYpbl METAILT - AUDIEKTPUK - MO- OIIK-2
OBl ¥ OUTIONSIPHBIC TYTPOBOIHHUK
TPaH3UCTOPHI Vitoro
8 DoTORNEKTPUUECKHUE N3ydenne HoTonpoBOIUMOCTH MOIYTIPOBOTHUKOB U OIIK-2

IOJIYIIPOBOAHHUKAX TeJen 3apsaaa
Hroro
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HanmMeHnoBaHue npakTHUeCKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmmie 8.1.
Ta6muia 8.1 — HaumeHoBaHUe MPaKTUYECKUX 3aHATHH (CEMHUHAPOB)
3 =
3 = =
Z > 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUIN (CEMHHAPOB) zF 2 5
- 2 5
= =
a e g
= S
3 cemectp
2 DnemMeHTH! (PU3UKU DNeMEHThI 30HHOW TEOPHUH TBEPJIBIX TE 4 OIIK-2
TBEPJIOTO TeENa Hroro 4
3 dusuka CraTtucTHKa 3JIEKTPOHOB U JIBIPOK B MOJIYIPOBOHU- OIIK-2
HOJIYTIPOBOAHUKOB Kax
Ieneparus 1 peKOMOMHAIIHSI HOCUTENEH 3apsiaa
Hubdysus u npeiid HocuTenel 3apsaa B OTyIpo-
BOJHHMKAX
Hroro 6
4 DAeKTPONPOBOIHOCTh | DIEKTPONPOBOAHOCTD TBEPBIX TEI 4 OIIK-2
TBEPABIX TEI Hroro 4
5 KonTakrtHble siBneHuss | KOHTaKT MeTaII-NIOIyTIPOBOAHUK 2 OIIK-2
®dusnyeckue sBJICHUS B P-n Mepexosie 4
Hroro 6
7 IToBepXHOCTHBIE [ToBepXHOCTHBIE SIBJICHUS B MTOJTYIPOBOJHUKAX 4 OIIK-2
SIBJICHUSI B Hroro 4
MOJIyITPOBOJHUKAX.
[Tonessie TpaH3UCTOPHI
8 DoTOANEKTpUYECKUE @DOTOAIEKTPUUECKHUE SBIICHUS B ITOIYITPOBOIHUKAX OIIK-2
SIBJICHUSI B Hroro
MOJTyTIPOBOJHUKAX
Hroro 3a cemectp 28

Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH PEICTABICHbI B

Tabimie 9.1.

9. CamocrosiTesqibHasi padoTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

HasBanus pasnenos

Bunnr camocTosTeLHON
paboThI

TpynoeMkocTsb,
q

dopMUpyeMbIe
KOMIIETEHIIUU

@OpMBI KOHTPOJIA

3 cemecTp

1 Beoanas yacte

[TpopaboTka JIEKITMOHHOTO
MaTepuana

—

HUroro

OIIK-2

Tect

2 DneMeHTh! (PU3UKU
TBEP/IOTO Tea

[ToaroroBka k mpakTuue-
CKHM 3aHSTHSIM, CEMHHA-
pam

20

[IpopaboTka ITeKIIHOHHOTO
MaTepuana

Hroro

24

OIlK-2

Ompoc Ha 3ausTusax, OT-
YeT 10 JIabOpaToOpHOit pa-
oote, Tect

3 ®dusuka
MOJTYTIPOBOJHUKOB

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSAM, CEMHUHA-
pam

[IpopaboTka JIeKIIHOHHOTO
Mmarepuasna

OdopMmieHre OTYETOB IO
J1abopaTOpHBIM paboTam

Htoro

11

OIIK-2

Onpoc Ha 3aHaTusax, Ot-
4eT 1o 1abopaTopHOil pa-
oote, Tect

4 DnexTponpoOBOIHOCTh
TBEPIBIX TEI

IToaroroBka K mpakTuie-
CKUM 3aHSATHUSAM, CEMUHA-
pam

16

OdopmieHre 0TYETOB 0
nabopaTOpHBIM paboTam

Htoro

20

OIlK-2

Otuer no 1aboparopHoO
paborte, TecT

5 KoHTaKTHEIE SIBJICHUS

[ToaroroBka k mpakTuue-
CKHUM 3aHATUAM, CCMHUHA-
pam

IIpopaboTka JIEeKIIUOHHOTO
Marepuaia

HUroro

12

OIIK-2

Onpoc Ha 3aHaTusax, Ot-
YeT 10 JIabopaTopHOil pa-
oote, Tect

6 IlonynpoBOAHUKOBBIE
JTUOJTBI ¥ OUTIOJNISIPHBIE
TPaH3UCTOPbI

[IpopaboTka ITeKIIHOHHOTO
MaTepuana

10

OdopmieHre 0TYETOB 10
JabopaTopHBIM paboTam

Hroro

OIIK-2

Otyet mo aboparopHOU
pabote, Tect

7 1loBepXHOCTHBIE
SBJICHUS B
HOJIyITPOBOJAHUKAX.
[Tonessie TpaH3UCTOPHI

IToaroroBka K mpakTuye-
CKHM 3aHATHUSM, CEMUHA-
pam

[IpopaboTka JIeKIIMOHHOTO

OIIK-2

Tect
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Marepuaia

Hroro
8 @OoTO2NEKTPUUECKHE IToaroroBka K mpaxkTuye- 4 |OIIK-2 Otuet o nabopaTopHoOH
SBJICHUS B CKUM 3aHSATHUSAM, CEMUHA- paborte, Tect
MOJTyTIPOBOJHUKAX pam

[IpopaboTka JIeKIIHOHHOTO 4

Marepuaia

OdopmiteHre 0TIETOB TIO 4

JabopaToOpHBIM paboTam

Hroro 12
9 ®usnyeckre OCHOBBI [TpopaboTka JIEKITMOHHOTO 6 |OIIK-2 Tect
HAHO3JIEKTPOHUKH Marepuaia

Uroro 6
Hroro 3a cemectp 108
Hroro 108

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00y4YalOIIUXCS

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — banipHbIE OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
o MaxkcuMalibHBIN MaxkcuMalibHbIN
OneMeHTHI yueOHOH 6asu1 3a nepuoa 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. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU
basnel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOI cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT 2

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY

[TepecueT cymMmmBbl OAJIIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTABICH B TaOJIHUIIS

11.3.
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Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. ®usnueckre 0CHOBBI MUKPORJIEKTPOHUKH: YUyeOHOe ocobue (U1 aBTOMaTU3UPOBAHHOM Tex-
Honoruu odyuenusi) / H. C. Hecmenos, M. M. CnaBuaukoBa, A. A. [llupokos. - Tomck : TYCVYP, 2007. -
276 c. (nanuuue B Oubmmoreke TYCVYP - 187 3k3.)
2. T'yproB B.A. TBepnotenbHas 3/eKTpOHHKA: yueOHOE mocoOue sl By30B. — 2-€ U3., JAOI. —
M.: Texnocdepa, 2005. — 406 c. . (Hanmuuue B ondmmorexe TYCVYP - 88 3k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. HparynoB BII., Heussectnsiii U.I'.,, I'puaunn B.A. OcHOBBI HAHOAEKTPOHHUKH: y4eOHOE TO-
cobue s By30B — M.:@usmarknura, 2006. — 494 c. (manuuue B 6unbamoreke TYCVYP - 30 9k3.)

2. boprapar H.11., I'apunos C.A.,I'epacumenko H.H. u np. HanoTrexHonoruu B 3JIeKTpPOHUKE. —
M.: Texnocdepa, 2005. -446 c. (namuuue B oubdamoreke TYCVYP - 20 5k3.)

3. Edumonr U. E., Kozsips U. {., TopOynos 0. U. "Mukposnekrponnka. @u3ndecKkre U TEXHO-
JIOTUYECKUE OCHOBBI, HAASKHOCTD': YueOHoe mocodue st By3oB — M. BIII, 1986. - 464 c. (Hamuuue B
oubmoteke TYCYP - 52 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. ®wusuyeckre OCHOBBI MUKPO- U HAHOAJEKTpOHHKH: COOpHUK 3a/ad M METOJMUYECKUE yKa3a-
HUSI TI0 TIPOBEICHUIO MpakTudeckux 3anatuil / CnaBaukoBa M. M., Hecmenos H. C. - 2015. 32 c. [Dnek-
TpoHHBIA pecypc] - Pexwmm nmocryma: https://edu.tusur.ru/publications/5641 (mata oOparieHwus:
26.06.2018).

2. MHccnenoBanme a¢dekra ['anna: PykoBoacTBo k abopatopHoit padbote / CnaBHukoBa M. M. -
2018. 11 c. [Dnekrponnbiit pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/7836 (mata 006-
pamenusi: 26.06.2018).

3. ®usnueckue OCHOBBI MUKPO- W HAHOAJIEKTPOHUKH: YueOHoe mocooue / CraBHukoBa M. M. -
2014. 232 c. [DnextpoHHBINA pecype] - Pexxum goctyma: https://edu.tusur.ru/publications/4737 (nara 06-
pamienusi: 26.06.2018).

4. W 30OpaHHbIC T71aBbl (DU3MKH TBEPIOTO Tena: METOJMUYECKUe YKa3aHHs M0 CaMOCTOSTEIbHOM
pabore / KucremeBa M. I. - 2012. 30 c. [DnexrpoHHblii pecypc] - Pexwmm mocryma:
https://edu.tusur.ru/publications/1743 (nara obpamenus: 26.06.2018).

5. HccnenoBaHue CTPYKTYphI METAIUT - JUAJICKTPUK - TIOTYMPOBOMHUK: PykoBoacTBO K abopa-
TopHOU pabore / CnaBaukoBa M. M., CnaBaukoBa M. M., PomanoBckuit M. H. - 2018. 10 c. [DnekTpoH-
HBII pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7765 (nara oopamenus: 26.06.2018).

6. U3zyuyeHune GOTONPOBOJMMOCTH TOIYIPOBOAHUKOB M OTIPEICIICHUE BPEMEHU KH3HH HEPaBHO-
BECHBIX HOcHTeNel 3apsaa: PykoBoacTBo k maboparopuoii padore / CrmaBamkoBa M. M. - 2018. 10 c.

[OnekTponHBIi pecypc] - Pexxum nmoctyma: https://edu.tusur.ru/publications/7769 (mara oOpareHus:
26.06.2018).
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7. MHccnenoBanue ¢ dexra ['anna: PykoBoacto k nmabopatopHoii padore / CnaBHukoBa M. M. -
2018. 11 c. [DaexTponnblii pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/7836 (mata 06-
pamenus: 26.06.2018).

8. H3Mepenue MOABMIKHOCTH HOCHTENCH 3apsna: PykoBoacTBo k maboparopHoit pabore / Cnas-
Hukoea M. M. - 2018. 7 c¢.  [DOnekrponnbli  pecypc] - Pexum = pocryna:
https://edu.tusur.ru/publications/7760 (nara obpamenus: 26.06.2018).

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

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSl U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM 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 Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccnonabHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIC 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

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbto. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
YuebHas aymuTopus
yueOHas ayuTopus I IPOBEACHHS 3aHATHI JTEKIIMOHHOTO THITA
634050, Tomckast o6mactb, . Tomck, JleanHa npocrekT, a. 40, 329 ayn.
Onwucanue uMeroierocs 000pyI0BaHuUs:
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecnedeHne 1JIs J1adopaTopHbIX padoT
N3mepurenshas nabopatopust / Jlaboparopust "DPU3HNKO-XUMUIECKHX OCHOB MUKPOAJICKTPOHUKH"
yueOHasi ayquTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, Y4eOHas ayIUTOpUS [Tl IPOBE -
JIEHUS 3aHATUN IPAKTUYSCKOTO TUTIA, yaeOHas ayqUTOPHS IS IPOBEACHUS 3aHATUN JTJaOOPATOPHOTO THUIIA,
ydeOHasi aymuTOpHsl AJIsl MIPOBEACHUS 3aHATUH CEMUHAPCKOTO THIA, MOMEIIEHUE AJIs IPOBEICHUS TEKY-
IIETO KOHTPOJIS U TPOMEKYTOYHOM aTTECTAIUN

634050, Tomckas o6nacts, T. Tomck, Jlennna npocrnexT, a. 40, 316 ayn.
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Onwucanue uMeronierocs 000pya0BaHuUs:

- Hoytoyk Aser AS5101AWLMI,

- Komnbrorep WS2;

- BekropHeiit ananuzarop neneit 063op-103;

- BexTopHbIi UMIYNIbCHBIN aHanu3aTop uenei umnynsc-M P4-u-01;
- BonstmeTp B6-9;

- 'enepatop curnanos I'CC-05;

- 'eneparop-uacroromep FG-7020;

- Usmepurens J12-22 (2 mit.);

- Uctounuk nutanus b5-43;

- JInnewnbii nctounnk nutanus HY3003;

- Mynstumetp APPA 207;

- Ocmmmnorpag RLGOL DS 1042 C;

- [TpuGop IMHXT - 1;

- [Ipoextop LG RD-DX130;

- lludposoii ocrmmtorpad DSO-3202A;

- Hudposoii ocrmmnorpad GDS-806S;

- KommuiekT cnenuaan3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

- 7-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows
— Microsoft Windows

— OpenOftice

13.1.4. MarepuajibHO-TEXHUYECKOE U MPOrpPaMMHoOe o0ecrneuyeHue ISl CAMOCTOSATeJIbHON padoThI
Jist caMOCTOSITENNbHOM paboThl MCIONB3YIOTCS yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrmexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUSA:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8['T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
OcBOeHHE NUCHIUIUIMHBI JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS U HHBAIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEJICTB O0YyUEHUS OOIIIEro U CIeUaIbHOTO Ha3HAYCHUSI.
[Tpu 3aHATHAX ¢ O0YUYAIOMIUMHUCS ¢ HAPYLIIEHUSIMH CJIyXa MPEAYCMOTPEHO MCIOIb30BaHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
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4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

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

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

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

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

14.1.1. TecToBbIe 3a1aHUA

1. Haliaute npaBuiibHbIE ONpeIesieHNs COOCTBEHHOTO MOTYTIPOBOJHHKA.

1) 3TO NOMYIIPOBOAHUK € UAECAIBHON KPUCTAJUINYECKOW CTPYKTYpOI;

2) 3TO MOJYNPOBOAHUK, B KOTOPOM €CTh CIIELUATbHO BBEJCHHbBIE TIPUMECH;

3) 9TO MOJYNPOBOAHUK, B KOTOPOM KOHIIEHTPALMU CBOOOJHBIX AJIEKTPOHOB M JIBIPOK BCET/A PaB-
HBI;

4) 5TO MOJTYNIPOBOTHUK, B KOTOPOM HET KaKUX-TH00 1e(PEeKTOB;

5) 3T0 MOMYNPOBOJHUK, B KOTOPOM KOHLIEHTpPAlUs COOCTBEHHBIX HOCUTENEH 3apsiia npeodianaer
HaJl KOHIIEHTPALUsAMU 3JIEKTPOHOB MJIU JIBIPOK.

2. Ilpu xakoif TemnepaType JOHOPHBIN U aKIENTOPHBINA MOTYIPOBOJHUKH MPHOOPETAIOT CBOMCTBA
COOCTBEHHOTO MOTYITPOBOTHUKA?

1) npu M00BIX TEMIIEpaTypax NPUMECHBIE TOTYTIPOBOIHUKU COXPAHSIOT

CBOM CBOMCTBA, TaK KaK MPHUMECHbIE aTOMbI OCTAIOTCS B 00beMax KPUCTAIIOB;

2) mpu T = Ts, koraa yposeHb depmu nepecekaeT JOHOPHBINA WM aKLENITOPHBIN YPOBEHB;

3) npu T Gonbiie nian paBHoil Ti, korna ypoBeHb depMu JOKEH OKa3aTbCsl B CEPEUHE 3arpe-
IIEHHOM 30HHI;

4) npu temneparypax B oonactu Ts < T < Ti, koraa Bce mpUMeCHbIE YPOBHH HOHU3UPOBAHBI.

3. Ykaxurte, rJie IPaBUIBHO yKa3aHbl OCHOBHBIE 1 HEOCHOBHBIE HOCHUTENH 3apsia B MOIYIPOBOJI-
HUKE?

1) B JOHOPHOM MOJIYIPOBOAHUKE OCHOBHBIE HOCUTENH 3apsija — JBIPKU B BAJIEHTHOM 30HE, 00pa-
3YIOIUECS MPYU MTEPEXOJIE U3 HEE AIEKTPOHOB B 30HY IPOBOAUMOCTH;

2) B JOHOPHOM IOJYNPOBOAHUKE KOHLEHTPALUs JEKTPOHOB B 30HE MPOBOJUMOCTH 3a CYET MX
nocTyIuieHus ¢ goHopHoro ypoBHs mpu 0 < T < Ti Bbllle, 4eM KOHIIEHTpaLUs IbIPOK B BaJE€HTHOH 30HE.
IToaTOMYy DSJ€KTPOHBI B JOHOPHOM IIOJIYIIPOBOAHHMKE HA3BIBAIOTCS OCHOBHBIMM HOCHUTEISIMU 3apsijaa, a
JBIPKA — HEOCHOBHBIMU;

3) B aKUENTOPHOM IOJIYIIPOBOJHUKE OCHOBHBIE HOCUTENN 3apsAJa — 3TO JIEKTPOHBI, Iepenie]-
mue npu T > 0 B BAJIGHTHYIO 30HY C aKIIEITOPHOTO YPOBHS, & HEOCHOBHBIE HOCUTEIN — JIBIPKH, OCTaB -
LIMECS Ha aKLIEIITOPHOM YPOBHE;

4) B cOOCTBEHHOM MOJIYIIPOBOIHUKE OCHOBHBIMU HOCUTEIISIMU 3apsJia SBJSIOTCS JBIPKHU B BaJI€HT-
HOU 30HE, 00pazyroIuecs MpH Mepexo/ie U3 Hee JIEKTPOHOB B 30HY MIPOBOJUMOCTH.

4. Kakue nmapameTpbl NOITYIPOBOJIHUKOB MOKHO OIPENEIHUTD
U3 TEMIEPATypHOU 3aBUCUMOCTH MX AJIEKTPOIIPOBOAHOCTH?
1) noABMKHOCTE HOCUTENEH 3apsa;

2) KOHLIEHTPAIIHIO IBIPOK U 3JIEKTPOHOB;

3) yaenapHOE CONPOTUBIIEHUE NIPH 33JaHHON TEMIIEPATYPE;

CornacosaHa Ha noprane Ne 34452 14



4) mYpuHY 3ampenieHHoN 30HbI U3 3aBucuMOCTH Inc(1/T) B obmacTu COOCTBEHHOW MPOBOAMMO-
CTH.

5. Kak moBM»KHOCTh HOCUTEIIEH 3apsiia B MOIYIPOBOTHUKE 3aBUCUT OT €T0 TEMIEpaTyphl?

1) B o0nacTi HU3KHUX TEMITEPATyp, KOra KOHIICHTpanusi (P)OHOHOB MaJia, a IPUMECHBIC aTOMBI yXKe
WOHHM3UPOBAHBI, AIEKTPOHBI U JBIPKUA PACCEHBAIOTCS HA MPHUMECHBIX MOHAX M TMOABMKHOCTh HOCHUTEINEH
3apsiia BO3pacTaeT MpH YBEIWYCHUH TeMIiepatypbl. [Ipu Oonee BRICOKO TemIieparype, Koria KOHIICHTpa -
1usi GOHOHOB BO3PACTAET MOABMKHOCTh HOCUTENICH YMEHBIIIAETCS.

2)npu MaJIo KOHIIEHTpAIK (POHOHOB B 001aCTH HU3KUX TEMIIEPATYp MOIBHKHOCTH OCTACTCS TO-
CTOSIHHOM TIPH YBEIHYECHUHU TEMIIEPaTyphI;

3)B peaybHBIX MOJTYMPOBOIHUKAX B 00JIACTH HU3KHUX Temmeparyp 3aBUCUMOCTh W(T) oObsIcHIETCS
paccestHueM HOCHUTEJNeH 3apsia Ha MOHAX MPUMECel U YBETUYMBACTCS C YBEITMUCHUEM TEMIIEPATYPHI;

4)B 001acTH BBICOKHX TEMIIEPATyp OCHOBHOE BIMSHHE Ha TOABMKHOCTh HOCHUTEIICH 3apsia oKa-
3bIBaeT paccesHue Ha (poHoHax. TemmeparypHbie 3aBUCUMOCTU CpPEIHEH JUIMHBI CBOOOTHOTO Mpodera u
CpeIHel CKOPOCTH TEIUIOBOTO JBIDKCHHS HOCHUTEJICH 3apsia SBISIOTCS MPHUYUHONW YMEHBIICHHUS WX T10-
JIBUKHOCTU C POCTOM TeMIIEpaTypBhI.

6. KakoB ¢u3nueckuii cMbICI TOHATHS «Audy3HOHHAs [UTHHA» ?

1) paccTosiHUE, TPOXOAUMOE HOCUTEIIEM 3apsijia 3a BPEMs KU3HU;

2) paccTosiHME, Ha KOTOPOM KOHTaKTHOE 3JIEKTPUYECKOE 0JIE€ yMeHbIIaeTced B 2,71 paza;

3) paccTosiHME, Ha KOTOPOM OOBEMHBIM 3apsij HEPaBHOBECHBIX HOCHUTENEH KOMIICHCHUPYETCS
00BEMHBIM 3apsIIOM HECKOMITIEHCUPOBAHHBIX IIPUMECHBIX aTOMOB;

4) nmuHa 001acTH 0OBEMHOTO 3apsia.

7. Kakne KOHTaKTbl METAJLI-TIOJIYIIPOBOIHUK HA3bIBAIOTCS 3aIIUPAIOIIUMU?

1) KOHTaKThl, B KOTOPBIX OTCYTCTBYET 3aMETHBINA TOK IPH M0/1aue€ BHEIIHEr0 HANPSKEHUs JII000H
HOJIIPHOCTH;

2) KOHTaKThl, B KOTOPBIX COIIPOTHUBIICHHE €051 00BEMHOrO0 3apsaaa npu V < 0 oka3pIBaeTCs 3HA4H -
TEJILHO OOJIBIIIE COMPOTUBIICHHUS OCTAIBHOM YacTH MOIYIPOBOAHUKA;

3) KOHTaKThl, Y KOTOPBIX CONPOTUBJIEHUE 001acTH 00bEMHOro 3apsna npu V > 0 3HAYUTENBHO
MEHBIIIE COMPOTHUBIIEHUS OCTAJILHOM YaCTH MOJIYIIPOBOIHUKA;

4) KOHTaKT, 00OTallIEHHbII OCHOBHBIMHM HOCHUTENISIMHU 3apsi/ia, MepelleAMMH U3 MeTajlla B IPUII0-
BEPXHOCTHBIN CIIOM IOIYNPOBOJHUKA.

8. OT yero 3aBUCUT OOPATHBII TOK p-n-Tiepexosa B 00JacT HACHIILECHHS?

1) OT BeTMUMHBI IPUIT0)KEHHOT'O BHELTHETO HANPSKEHMS;

2) OT HaNPsYKEHHOCTH BHYTPEHHETO 3JIEKTPUUYECKOTO MOJIS p-n IEPEXO/A;

3) OT KOHIIEHTpAIIMU HEOCHOBHBIX HOCUTENCH 3apsia;

4) c pocToM Temreparypsl OOpaTHbIM TOK YMEHBIIAETCS.

9. Yxaxkute NpUUIMHBI, 00BSICHAIOLINE MALYIO TOJIIHMHY 0a3bl i OUIIOJISIPHBIX TPAH3UCTOPOB:

1) mpy yMEHBIICHUH TONIIMHBI 0a3bl CHIKACTCS KOIMYECTBO HOCUTENEH 3apsaa, peKOMOUHUPYIO-
X B HeWl mpu 1udy3un K KOIIEKTOPY;

2) tonmuHa 6a3bl OMpeAeNsIeTcsl UPUHON 00acTeil AIMUTTEPHOTO U KOJUIEKTOPHOTO P-N Iepexo-
JIOB U TIOATOMY 3aBUCHT TOJIBKO OT KOHLIEHTPALMH B HUX OCHOBHBIX HOCHUTEJIEH 3aps/a;

3) cHmwkeHue B 0a3e KOHIEHTpAIMM OCHOBHBIX HOCHUTENIEH 3apsi/ia yMEHbIIAET PEKOMOMHAIMOH -
HbI€ NIOTEPU HOCUTENIEH, MHKEKTUPOBAHHBIX 3MUTTEPHBIM P-N NIEPEXOJIOM, YTO MOBBIIIAET KOJICKTOPHBIN
TOK;

4) manasi KOHLIEHTpALMsl OCHOBHBIX HOCUTEIIEH 3apsiia B 0a3e COOTBETCTBYET €€ OONIBLIOMY 3JIEK-
TPUUYECKOMY COIPOTHBIICHUIO, YTO 0OYCIOBIMBAET MEHBIIIEE HIICKTPUUIECKOE B3aMMO/ICHICTBUE IMUTTEpA U
KOJJIEKTOPA.

10. TTouemy k03(HULIMEHT TIEpenayr TOKa SMUTTEpaA TPAH3UCTOpa B cxeMme ¢ o0miel 6a30i MEHb-
1€ €IUHULILI?

1) BcreicTBME MHKEKIIMA HEOCHOBHBIX HOCUTENEH U3 KOJUIEKTOpa B 0asy;

2) u3-3a OOJIBILIOTO COMPOTHBIICHUS 0a3bl;

3) BcieACcTBUE peKOMOMHAIMY B 0a3e YacTH HEOCHOBHBIX HOCHUTENEH, MH)KEKTHPOBAHHBIX SMUTTE-
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POM, U IOCKONBKY 3 (PEKTUBHOCTh SMUTTEPA MEHBIIIE CTUHHIIBI;

4) BCIEOCTBUE PACIIMPEHHS KOJUIEKTOPHOTO P-n MEpexoja MpH Iojaue 3alHparoliero HampsKe-
HUA.

11. DnemMeHT Kakoi TpyIIbl CIEAYET BBECTU B MOJYNPOBOAHUK, OTHOCAIIMIICS K IV rpymnmne, 4yTo-
ObI MOJTyYUTh B HEM MTPOBOJIUMOCTH N-TUIIA?

1) V;2) II; 3) III;4) VL

12. CeToaunoasl paboTalOT HA IPUHITUTIC

1) UH>eKIIMOHHON TIOMUHECIICHITUH.

2) NHXEeKITMOHHOMN AJIEKTPUYECKON JTFOMUHECIICHITHH.

3) NHKeKIMOHHOM 3JIEKTPOMarHUTHOM JTFOMUHECIICHITUH.
4) UHXeKITMOHHOM MarHUTHOM JIFOMUHECIICHITHH.

13. B kakux pexuMax MOTYT paboTaTh MOJIEBBIC TPAH3UCTOPHI?
1) aKTHBHOM, OTCEUKH M HACHIIICHUSI;

2) MacCUBHOM M aKTHBHOM;

3) npipoyHOM U TIPOOOITHOM;

4) MTaBUHHOM U TETIJIOBOM.

14. 3aBUCUMOCTB TOKA KOJUIEKTOPA OT HAMPSHKCHHS TIPU IMTOCTOSTHHOM TOKE 0a3bl — 3TO:
1) BbIXOHAsI BONBTAMIIEPHAS XapaKTEPUCTHKA,

2) BXOJHAsI XapaKTepUCTHKA:

3) BonbTaMIIepHAas XapaKTepHCTUKa 0a3bl;

4) aMIUTUTYTHO-4aCTOTHAsl XapaKTEPUCTHUKA,;

15. [Ipubop, umeromumii 2 B3aMMOACHCTBYIONINX P-N MEPEXo/a, Ha3bIBACTCS:

1) GumoNApHBII TPAH3UCTOP;

2) CTaOUIINTPOH;

3) crabucrop;

4) Bapuctop;

16. TlomynpoBOIHUKOBBI TPUOOP, YCHIUTEIbHBIE CBOWCTBA KOTOPOTO OOYCIOBIEHBI MOTOKOM
OCHOBHBIX HOCHUTEJIEH, MPOTEKAOLIUM Yepe3 MPOBOAAIINN KaHaJI U YIIPABIISIEMbIN 3JIEKTPUUYECKUM MOJIEM
- TO:

1) GumoNApHBII TPAH3UCTOP;

2) oJIeBOM TPaH3UCTOP;

3) cTaOUIUTPOH;

4) Tupucrop;

17. Yto sBIsI€TCS MPEUMYILIECTBOM OUIOIAPHBIX TPAH3UCTOPOB IO CPABHEHHUIO C AJIEKTPOHHOMN
nammon?

1) oTcyTCTBHE HaKaJIEHHOTO KaTo/a;

2) HaM4Ke HAKaJICHHOTO KaToAa;

3) MOXHO UCIOIB30BaTh B MOJISIPHBIX YCIOBUSX ;

4) 4yBCTBUTEIBHOCTD K ITOBBILICHUIO TEMIIEPATYPBHI.

18. Uem orpaHn4eHbI 3HAUEHUS KOJUIEKTOPHOTO HANIPSYKEHUS ?

1) llInpuHa KOMJIEKTOPHOTO MEPEX0/Ia CTAHOBUTCS CIUIIIKOM OOJIBITION;

2) KoapduuueHT nepeHoca CTaHOBUTCS CITUIIKOM OOJIBIINM;

3) [IpoGoeM KOMIEKTOPHOTO IEPEX0Ia;

4) KospunueHt oOpaTHOM CBA3U JOCTUTACT MPEACIbHON BEIINYHMHBL.

19. Yrto Ha3bIBaETCs KOJUIEKTOPOM OUITOJISIPHOTO TpaH3UCTOpa?

1) OGmacTh TpaH3UCTOPA CO CPEAHEH KOHIIEHTpAIIUel TPUMECH;

2) O6nacTh TpaH3UCTOPA CO CTOPOHBI 3aKPHITOTO P-N MEPEXO/a;

3) OGmacth TpaH3UCTOpa, HA3HAYCHUEM KOTOPOU SIBIISIETCS WHXKEKITUS HEOCHOBHBIX HOCUTEJICH B
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0azy;
4) O6nacTh TPaH3UCTOPA, HA3HAYCHUEM KOTOPOH SIBIIAETCS SKCTPAKIUs M3 0a3bl HEOCHOBHBIX HO-
CUTEJICH.

20. Yro Ha3bIBAETCS SMUTTEPOM OUIOISPHOTO TPAH3UCTOPA?
1) OGnacth TpaH3uCcTOpa C OONBIIONH KOHIICHTPAIIMEH MPUMECH;
2) O6nmacTh TpaH3UCTOpA, HA3HAUCHUEM KOTOPOU SIBIISICTCS] MHXKEKIIMS HEOCHOBHBIX HOCHUTENCH B

0azy;

3) OGnacTh TpaH3HCTOPa CO CTOPOHBI 3aKPHITOTO P-N MEPEXO/a;

4) O0nacTh TPaH3UCTOPA, HA3HAYEHUEM KOTOPOH SABISETCA 3KCTPAKIMS U3 0a3bl HEOCHOBHBIX HO-
cuTenei.

14.1.2. Tembl 1a00paTOpHBIX padoT
W3mepeHue nmoiBUKHOCTH HOCUTENEH 3apsiia
HccnenoBanue 3¢dexra cunbHoro noist (3pdexr 'aHHa) U ero MCNoOIb30BaHUE B YCTPOUCTBAX
MUKPODIIEKTPOHUKHU
HccnenoBanue CTpyKTypbl METaLI - TUAIIEKTPUK - TTOJIYIIPOBOIHUK
N3yuenue HoTonpoBOAMMOCTH MOIYIPOBOJHUKOB M OIPENEICHUE BPEMEHHU KU3HU HEPaBHOBEC-
HBIX HOCHUTENEH 3apsaaa

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

[enu u 3agaun qUCHUIUIMHBL. VIcTOpUS pa3BUTHUS TBEPAOTEIHHOM AIEKTPOHUKH. Poib coBeTCckux
U 3apYOCIKHBIX YUCHBIX B PAa3BUTHH MHUKPOXJIEKTPOHUKH. DU3NYECKUE OTPaHUUYCHUS OBICTPOJCHCTBUS U
MUHHUATIOPU3ALIUN

CoOcTBeHHAs ¥ TIPUMECHAs TIPOBOJUMOCTD TOTYIPOBOJIHUKOB. PaBHOBECHAs! KOHIIGHTpAIHs HO-
cutened 3apsna, ypoBeHb depmu. 3aBUCHMOCTH KOHIIEHTpAIlMM HOCHUTENEH 3apsaa OT TeMIepaTyphl.
YpaBHeHHe OanaHca HOCHTENEH 3apsia B MOIYIPOBOAHMKE. TemneparypHas 3aBUCUMOCTh PaBHOBECHOU
KOHLIGHTpAIlMK HOCUTeNIel 3apsiia. 3akoH JIeHCTByomuUX Macc. KoMneHcHpoBaHHbBIE MOIYIPOBOAHUKH.
HepaBHoBecHbie HOcuTenu 3apsina. [lonstue o kBazuypoBHsX Pepmu. PekomOuHaIms, ee MEXaHU3MBI.
CkopocTh peKoMOUHAIIMY U BpeMs KU3HU HOcuTeneH 3apsiaa. M3nyuatensHas pekomOuHanus. OCHOBHbIE
MOJTYTIPOBOJIHUKY, IPUMEHSIEMbIE B MHUKPOJJIEKTPOHUKE , X cBoWcTBa. Juddy3nonnas u apeiidonas co-
crapisitomue Toka. Koapdbunment nuddy3un nocurenent 3apsga. CoorHomneHue DiHITEeHHa. MOHOIIO-
nspHas u ounonsipHas Audy3ust HocUuTeNel 3apsiia B MOIyMPOBOJHUKAX. YPaBHEHNUE HEMPEPHIBHOCTH.

Brnusinue snextpuyueckoro mnoiis Ha (GyHKIMIO paciipe/ieleHust HocuTene 3apsaaa. peiidosas cko-
pocTts. IlonBrKHOCTE HOCHTENEH 3apsAna. YpaBHeHUs JIaHkeBeHa. MexaHu3Mbl paccestHUsL HOCUTENEH 3a-
psaaa. DnekTpoH-PpoHOHHOE paccesHue. Paccesnue Ha nedekrax KpucTaminyeckon pererkd. OCHOBHbIE
MEXaHU3MbI pacCcesiHUs HOCUTEJEH 3apsija B MOIYIPOBOJHUKAX. TeMrepaTypHas 3aBUCUMOCTb TOABUXK -
HOCTH HOCHUTEJIEH 3apsa B MOJYNPOBOJHUKAX. TemmepaTypHas 3aBUCUMOCTb YAEIbHONW MPOBOAUMOCTHU
MOTYTPOBOAHUKOB. D(H(HEKTHI CHIILHOTO MOJIsA. THITBI BOJBTAMIIEPHBIX XapaKTEPUCTHK B TOTYIIPOBOIHHU-
kax. BAX S u N tuna. Oddexr ['anna. [Tonstue o nomenax. CBU-renepatopsl Ha adexre ['anHa.

PabGora BbIXOJ@a 3JIEKTPOHOB M3 METAJUIOB U IMOJYINPOBOJHUKOB. TE€pPMO3JIEKTPOHHAS DMHCCHS.
Konrakt nByx meramioB. KoHTakTHas pasHOCTh MOTEHIMAI0B. KOHTaKT MeTaI-lOJYIIPOBOAHUK B paB-
HOBECHOM W HEPABHOBECHOM COCTOSHUSX. [IpHKOHTAaKTHBIC CIIOM OOCIHEHUS, 0OOTallleHUs], HHBEPCHH.
Oddekr lorrku. Tommmnaa obearerHoro cinos. Pacnpenenenue norennuana Juox [llortkun. BAX auona
[loTTku. P-n mepexon, ero sHepreTHYecKre AuarpaMMbl B paBHOBECHOM M HEPAaBHOBECHOM COCTOSIHUU.
OOeHEHHBIN CJIOM, AIEKTPUUECKHE TI0JII B 00CTHEHHOM ciioe. Pe3kuii u miaBHbIN p-n niepexopl. Tommm-
Ha 00eqHEHHOTO ciosi. KoHTakTHAash pa3HOCTh MoTeHuanoB. OOpaTHeI TOK p-n mepexoaa, ero cocTaB-
msromue. BAX p-n nmepexona. 3apsanas u auddy3noHHas eMKocTH p-n nepexona. [Ipo6oii p-n mepexona
Y €ro MEXaHU3MbI (JJaBUHHBIN, TYHHEIbHBIN, TEIJIOBOM)

14.1.4. Bonpocs! 1udgdepeHuMpoBaHHOIO 3a4eTa
1. Yro Takoe ¢poHOH?
1) ®oHOH — MUHMMAaJIbHAS TOPLMS WM KBAaHT HEPTUM TEIUIOBBIX KOJIeOaHWH, KPUCTAIUTMYECKON
pELIEeTKH;
2) ®OHOH - MUHUMaJIbHAS MTOPLUS WIA KBAHT SHEPTUU 3JIEKTPOMArHUTHOTO U3ITyYEHUS;
3) ®oHOH — MaKCHMaJIbHasl YHEPIHsl TEIJIOBBIX KOJIEOaHHUHM KPUCTANINYECKON PEIIETKH;
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4) ®OHOH - MaKCUMaJIbHAs CKOPOCTh TEIUIOBBIX KOJICOAHNH KPUCTAIITMUECKON PEIIETKHU;

2. Kak Ha3bpIBalOTCs JJIsl TIOMYTPOBOJHUKOB C KOBAJICHTHBIMH CBSI3SIMH IPUMECHBIE aTOMBI C Ba-
JICHTHOCTBIO, HA €IMHUILY 0OJIbIlIe BaJICHTHOCTH aTOMOB OCHOBHOT'O BellecTBa?

1) AkuenTopsl;

2) JoHOpHI;

3) YpoBHU npuinunaHus;

4) PexoMOMHAITMOHHBIC IICHTPHI.

3. Kak HazbIBaloTCS ISl TOJIYMPOBOAHUKOB C KOBAJIEHTHBIMH CBSI3IMU NPUMECHBIE aTOMBI C Ba-
JICHTHOCTBIO, HA CIUHUILY MEHBIIIC BAJICHTHOCTA aTOMOB OCHOBHOTO BeliecTBa?

1) AKenTopsr;

2) JloHOpHI;

3) YpoBHM NpUITUTIaHNUS,

4) PekoMOWHAIIMOHHBIC IIEHTPHI

4. Yto takoe nuddy3usa?

1) O6pa3oBaHue rpagueHTa KOHIICHTPALMA HOCUTENEH 3apsia B JIETUPOBAHHBIX MOIYIPOBOIHH-
Kax;

2) HampaBieHHOe nepeMelieHne IeKTPOHOB IPOTHBOIIOIOKHO MPHIIOKEHHOMY AIIEKTPUIECKOMY
TOJIIO;

3) IlepemereHre MEKTPOHOB U ABIPOK MO ACHCTBUEM MPHIIOKEHHOTO JIEKTPOMATHUTHOTO TTOJIS;

4) HanpaBieHHOE NepeMelleHre YacTull, 00yCIOBIEHHOE TEIJIOBBIM BUKEHHEM, B HApaBICHUU
yOBIBaHUS MX KOHIIEHTPAIIHH.

5. YUro sBrsieTcst ABMOKYILIEH cuinoi aupdy3un?

1) I'panuenT noteHImana;

2) I'pagueHT TeMneparypsl;

3) [IpunoxeHHOE HAMPsDKEHUE;

4) I'pagueHT KOHIIEHTpAlMU aTOMOB.

6. YKaXuTe pa3inuus B SHEPreTHUECKUX CIEKTpax abCONIOTHO CBOOOTHOTO AJIEKTPOHA U AIIEKTPO-
Ha B U30JUPOBAHHOM aTOME.

1) sHEeprust abCOMOTHO CBOOOTHOTO JIEKTPOHA MOXKET MMPUHUMATH JTIO0BIC 3HAYCHHS, a Y DJIEKTPO-
Ha B aTOME paBHA HYIIIO;

2) sHeprusi abCOTOTHO CBOOOIHOTO 3JIEKTPOHA UMEET TUCKPETHBIN CIIEKTP, a AJIEKTPOHA B aTOME -
HEIPEPBIBHBIN:

3) PHEPreTUYECKHi CTIEKTP aOCOMIOTHO CBOOOIHOTO 3JIEKTPOHA SIBJISICTCS HEMPEPHIBHBIM, a JJICK-
TPOHA B aTOME - AUCKPETHBIM:

4) sHeprun aOCOMIOTHO CBOOOIHOTO 3JIEKTPOHA M AJIEKTPOHA B aTOME MOTYT MPUHHUMATH TOJIBHKO
oTpeieNIeHHbIE pa3peleHHbIC 3HAYCHUSI.

7. KakoB xapaktep H3MEHEHHSI SHEPTUH JIEKTPOHOB B KpHCTaILIe?

1) sHeprust u3meHseTcss HenmpepsiBHO OT O 10 OECKOHEYHOCTH;

2) U3MEHSIETCsl TUCKPETHO;

3) uepeayroTCsl 30HbI Pa3pELICHHBIX U 3aMPEIICHHBIX 3HAYCHUH;

4) KpUCTaIlJI COCTOUT U3 aTOMOB, BCIICJICTBHE YETO YHEPTETUUECKUE CIIEKTPHI MIIEKTPOHOB HE Pa3-
JNYAIOTCSL.

8. UTo sBIsIETCSI ICTOYHUKOM DJIEKTPOHOB 30HBI POBOJUMOCTH B JOHOPHOM TOJIYIPOBOTHUKE?

1) AToMbl mpumMecH S Tpyniibl Ta0auIel MeHeneeBa B MOTyIPOBOAHHUKE 4 TPYIIIIHI;
2) aromsl ipuMecH 11 rpynmer Tabaunsl Menneneesa;

3) Bce 2JICKTPOHBI TOCTYIAIOT U3 BaJICHTHOM 30HBI;

4) NOCTaBLIMKOM 3JIEKTPOHOB SIBJISIFOTCSI aTOMBI aKLIENITOPHOM MPUMECH.
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

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

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.

CornacoBaHa Ha noptane Ne 34452
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