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IMosicuuTeILHASA 3aIMCKA

Pabouass mporpamma (PII) nucuumiamabl (MOZYJS) COCTaBI€HA B COOTBETCTBUU C
tpeboBanusmMu GI'OC BO no nHanpasineHuto noarotoBku 27.03.04 Ynpasenenue 6 mexnuueckux
cucmemax, HaNpaBIEHHOCTh (Mpoduib): Aemomamuzupoganuvie cucmemvl 006pabOMKU
unghopmayuu u ynpasieHusi.

PIT mpencrasisier co00il COBOKYITHOCTh TUAAKTHYECKHX MATEPUAIOB, HAMPABICHHBIX Ha
pean3anuio coaepKaTeIbHbIX, METOAMUYECKUX U OPraHU3alMOHHBIX YCIIOBUN 00y4YaIOLIUXCS.

JuctunuHa «@u3uxka noaynpoBoOHUKO8» OTHOCUTCA K oOs3atenbHOM yactu bioka 1
y4eOHOro IJ1aHa.

Jlnst OCBOCHMSI JTUCHUILIMHBI (MOIYJIsI) HEOOXOIMMBI 3HAHUS, YMEHUS W BJIAJACHHS,
c(hOpPMHUPOBAHHBIE B X0JI¢ U3YYCHUS CICIYIONINX AUCIUILINH U MIPOXOXKICHHS MPAKTUK:

— ¢u3HKa;

— METPOJIOTUS U U3MEPUTEIIbHASI TEXHUKA,;

— DJICKTPOHHUKA U JICKTPOTCXHHKA;

— TEXHOJIOTUYECKasl (MPOCKTHO-TEXHOJIOTUYECKAs ) TPaKTHUKA.

TpynoemkocTs nucturummeel: 6 3.e./ 216 4.

KOHTaKTHasi paboTa:

3aHSTHS JCKIIMOHHOTO THIa — _34 4.,

3aHATHS CEMHUHAPCKOro TUIA (IPaKTUYeCKue 3auaTus) — 34 4.,
KOHTPOJIb CAMOCTOSITEIbHOU padoThl — _4 4.,

uHas KoHTakTHas padora —_0,3 4.,

KOHTPOJIMpyeMas MMCbMEHHas pabora — .,
camocrostensHas padora (CP) — 117 4.,

KOHTPOJb — 26,7 4.

KittoueBbie clioBa: noiynposoOHUKY, 30HHASL Meopusl, 3anpeujernas 301a, yposens Pepmu,
nOdGquCHOCWZb Hocumeﬂed, nOﬂynp060aHMK06ble npu60pbl, UHmecpajlbHble CXembl.
CocraBurens: 1.¢.-M.H., 1o1eHT, Tusues B.b

1. Henu u 3a1a4u JAUCHUNJIMHBI (MOAYJIs1).

lenp  AMCUMIUIMHBL: dbopmupoBaHre  cIeayrmMX  00menpodecCuoOHATbHBIX
KOMIIETEHLINM:

OIIK-1 — crmocoOHOCTh aHATU3UPOBaATh 33Jaud NMPO(ECCHOHAIBHOW AEATENIbHOCTH Ha
OCHOBE TI0JIO’KEHUH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAyK U MaTeMaTHKU;

OIIK-2 — cnocoOHOCTh (HOpMYJIHPOBATh 3aJa4d MPO(HECCHOHATBLHOW JIEATSIBHOCTH Ha
OCHOBE 3HaHUH, MPOMUIBHBIX Pa3AEOB MAaTEMATHUYECKUX U €CTECTBEHHOHAYYHBIX IUCIMILTUH
(Momyneit);

OIIK-3 — crmocoOHOCTh MCIOIb30BaTh (hYHIAMEHTAIBHBIC 3HAHUS JUIS PEIICHUS 0a30BBIX
3alad  YOpaBJIGHHWs B  TEXHUYECKMX CHCTeMax C IIelbl0  COBEPIICHCTBOBAaHHUS B
npodhecCuoHaTBbHON NeSTENbHOCTH.

3agaun JUCIUILINHEL:

— YCBOCHUC TCOpHUU H MCTOHAOJIOTMHU HCCIIeN0BATEIbCKON OEATEIbHOCTH MJIs peuIcHuAd
0a30BBIX 3aaa4 yInpaBJICHUA B TEXHUYCCKUX CUCTEMAX;



— (¢opMupOBaHHE IIEIIOCTHOTO TPEACTABICHUS O TEXHOJOTUM M METOJaX HAay4IHOTO
WCCJIEOBAHMS, BO3MOXKHBIX METOJAX PEIIEHWs TUIIOBBIX 3a/Jad YIpaBICHUS B
TEXHUYECKUX CUCTEMAX;

— U3Y4YEHHE TMOJAXOJ0B K OpraHu3aluyd M IPOBEJCHUIO BBITYCKHOIO HAay4YHOrO
UCCIIEJIOBAHMSI;

— MOJy4YeHHE HAaBBIKOB ()OPMUPOBAHUS HAYYHOU T'MIIOTE3bI, aHAIM3a HAYYHOH MPOOIEMBI,
paboTel ¢ WHPOPMAITMOHHBIMU MAaCcCHBaMU, TUIAHUPOBAHHS HCCIIEIOBATEIILCKONW PaOOTHI,
apryMeHTHUPOBaHUsI, 000CHOBAHHUS, JOKA3aTeIbCTBA U MPEACTABICHUS PE3YIbTATOB.



Tabmuma 1. [lepeuens muaHupyeMbIX pe3yabTaTOB 00YUCHHS IO TUCIUTIIHHE (MOIYITIO),
COOTHCCCHHLIX C MHAUKATOPAMHU JOCTUKCHHUA KOMHeTeHI_II/Iﬁ

cucmemax Ha OCHoee
I’lO]lOcheHLHZ, 3dKOHO6B

3a/1a4M, BbIIEISAET
0a30BEIE

KoMmnerenuus Nuaukaropsl Pe3yabTaTsl 00yyeHus1
(xom u AOCTUKEHM S
HauMEHOBAHUE) KOMITeTEeH I
(xon u
HaMMEHOBAHUE)
OIIK-1 3Hnaem: OCHOBHBIE ITOJIOKEHUS, 3aKOHBI
Crocobrocm KBAHTOBOM MEXaHUKHU U 30HHYIO TEOPHIO
TBEPJOIO TeJIA, IBJICHUN IPOUCXOIALINX B
(;IHCIJZLB uposanto NJI-10I1K-1 - IIOJIyIIPOBOJHUKOBBIX MaTepuanax u
Jacddu ynpasieniii AHanu3upyeT npubopax Ha UX OCHOBE.
MexHU4ecKux

Ymeem: anann3upoBarb U 0OBACHATD
IIOBE/ICHUE HOCUTEJIEN 3apsI0B B TBEPAOM

oestmenibHOCMU Ha
OCHOG€e 3HAHU,
npoPUILHBIX
paszoenos
MaAmemMamuyecKux u
eCcmecmeeHHOHAYYHbIX
oucyuniux (Mooyinetl).

3a1a4d B 001aCTH
yIpaBJICHHUS B
TCXHNYCCKUX
CHCTEMaX.

COCTAaBJIAIOIIHUE TCJIC HaA OCHOBC 30HHBIX IUArpaMM.
U Memooos YIIpaBIICHHS B Braoeem: HaBBIKOM pacueTa XapaKTEPUCTUK
CCMECTMECHHBIY HAYK U | o s M CKIX MOJIYIIPOBOJHUKOBBIX CTPYKTYp Ha OCHOBE
MAMEMAMUKU. CHCTEMAX. 3HAHUI 3aKOHOB (PM3UKHU TBEPJIOTO Tela,
MHUKPOCKOITMYECKHX MTapaMeTPOB
MIOJTYIIPOBOTHUKOBBIX MAaTEPHUAaIOB Ha OCHOBE
X MaKPOCKOITMYECKUX MapaMeTPOB.
3naem: XapaKTEepUCTUKU
MOJTYTIPOBOJHUKOBBIX MTPUOOPOB, HA KOTOPBIX
NJ-201IK-1 - CTPOSTCS TEXHHYECKHUE CUCTEMBI
PaccmarpuBaer VITpaBJICHI.
BOSMOKHBIC BAPHAHTEL | ¥/ 00 - paccunThIBAT XaPAaKTEPUCTHKN
PCHICHIT 3a/ladn MOJTYTIPOBOTHUKOBBIX MPHOOPOB U
YHpaBJICHH: B paccMaTpuBaTh Pa3IMYHBIC BAPHAHTHI
TEXHIICCKIX pelleHus 3aa4 yIpaBIeHUs Ha UX OCHOBE,
CHCTEeMaXx, OLCHUBAA OIICHUBAs UX JOCTOMHCTBA U HEAOCTATKH.
HX IOCTONHCTBA H Braoeem: HaBBIKOM pacueTa v ONpeeIeHUs
HENOCTATKH. XapaKTEPUCTHK TOTYITPOBOTHIUKOBBIX
pruOOpOB.
OIIK-2 3naem: 3aKOHBI .
Cnocobrocme Ymeem: onpenensite u IUIaHUPOBATH
Popaynuposams MEePCIIEKTUBHBIE IIEJIN CO6CTB€HI:IJOI/I
sadauu NJI-10TIK-2 - AEATENLHOCTH C yHETOM YCIOBHH, CPECTS,
npO(p@CCMOHLUleOIZ q)opMy_]'H/IpyeT JJUMYHOCTHBIX BO3MOXHOCTCHU U

peann30BbIBaTh HAMEUEHHBIE LIENIN
JESTEIbHOCTH C Y4€TOM YCIOBHH, CPE/ICTB,
JMYHOCTHBIX BO3MOXHOCTEH.

Bnadeem: HaBbIKaMH ONPEACICHUS
MIPUOPUTETOB COOCTBEHHOMN JEATENbHOCTH,
JMYHOCTHOTO Pa3BUTHUS U
po(heCCHOHATIBHOT'O POCTa, COCTABICHUS
IJIaHa MOCJIEI0BATEIbHBIX I1aroB JIs
JIOCTHKEHMSI IOCTABJICHHOM 1IEJIN.




NA-20I1K-2 -
I'pamoTHO M
apryMEeHTHUPOBAHO
dbopmupyer
COOCTBEHHBIC
CYXICHHS U OILICHKU
Ha OCHOBE 3HAHUH 11O

3naem: HpU3NKO-MaTeMaTUYECKHUM ammapar,
Kacaromuics GU3NKN TBEPAOTO TEa,
KOTOPBIiA MTO3BOJISIET TPAMOTHO U
apryMEHTHPOBaHO (HOPMUPOBATH
COOCTBEHHBIE CY>KJICHUS U OLECHKHU.

Ymeem: nmpuBneKaTs U peICHUS PooOIIeMm,
BO3HUKAIOIIKX B X0/1€ MPO(HeCcCHOHATBHOM
NEeSTeIbHOCTH, COOTBETCTBYIOIINN (HU3HKO-

npoUILHBIM MaTeMaTH4ecKHi anmnapar u3 Gu3uKu
pazjenam HOJIYIIPOBOIHHKOB.

MaTeMaTUYEeCKUX U Bnaoeem: cOOTBETCTBYIOIIMM (PU3UKO-
€CTECTBEHHO- MaTeMaTHYEeCKUM alapaToM IPU PeIeHUH
HAYYHbIX JUCHUIUIMH. | 33a4 (U3MKU NIOIYIPOBOJHUKOB.

OIIK-3 U-101K-3 - 3naem: BO3MOKHOCTH IPUMEHEHHUS
Crocobiocme Vcnons3yer OCHOBHBIX IOJTYIIPOBOAHUKOBBIX MaTEpPHAIOB
. 3HAHHUS IO B cBOEil mpodeccuoHanbHON esITeIbHOCTH.
dyndamenmanshsle IPUMEHEHUIO Ymeem: popmynupoBaTh TpeOoBaHus,

3HAHUSL OJI51 pellerusl
6a306vix 3a0a4
VIpasienus 8
MEXHUYECKUX
cucmemax ¢ yeavio
COBEPUICHCMBOBANUSL
8 NpogheccUuoHanbHO
oessmenbHOCHi.

OCHOBHBIX BHJIOB
MaTEepHAaJIOB B
npodecCHOHATLHON
JeSITeIbHOCTH,
TaKXe B
(opmMynHpOBKe
TpeOOBaHUH,
HPEABSBISIEMbIX K
HOBBIM,
MEPCIIEKTUBHBIM
BUJIAM MaTEepUAJIOB
MIPH peaTn3anun

MPEABSBIISIEMBIE K HOBBIM, NTEPCIIEKTUBHBIM
BUJIaM TTOJTYIIPOBOJHUKOBBIM MaTepuaiam
MIPH peau3aiii HHHOBAITMOHHBIX TIPOEKTOB,
MOJICPXKKU U YIIPABJICHUS KU3HEHHBIM
IIUKJIOM UHHOBAIIMOHHBIX MPOIYKTOB.
Braoeem: meTonukamu pacuera
XapaKTEPUCTHUK MOTYITPOBOTHUKOBBIX
MaTepHaJIOB MPH pPeasin3aluu
WHHOBALIMOHHBIX MTPOEKTOB, MOIEPKKH 1
yIPaBICHUS )KU3HEHHBIM [IUKJIOM
WHHOBALIMOHHBIX MTPOIYKTOB.

WHHOBAIIMOHHBIX

MIPOEKTOB,

MOJICPKKH U

yIpaBJIeHUs

KHU3HEHHBIM

IUKIIOM

WHHOBAITMOHHBIX

IPOAYKTOB.
3naem: BO3MOXXHOCTHU 3KOJIOTMUECKON
0€30MMacCHOCTH MPH MPOU3BOJICTBE
HOJYIPOBOJHUKOBBIX TPUOOPOB, CIIOCOOBI
PaIOHaIBLHOTO MPUPOIONOIB30BAHUS TIPU

NA-30I1K-3 - MIOJIyYEHUU NOJIYIIPOBOJHUKOBBIX

ObecnieunBaeT MaTepuasoB.

palnuoHaIbHOE Ymeem: olIeHUTh S5KOHOMUYECKUNA U

MIPUPOIONOIB30BaHUE | HKOJIOTMUYECKUN Bpel ITPH MPOU3BOJICTBE

Y DKOJIOTUYECKYIO
0€301acCHOCTh B
MOBCEIHEBHOM U
npodecCuoHATbHON
JIEATEIIbHOCTH.

MOJIYITPOBOJIHUKOB.
Bnaoeem: meTonukamu pacuera
SKOHOMHUYECKOTO U 3KOJIOTUYECKOTO
MoKazaTeyiel mpu MpOU3BOJICTBE
MOJIYITPOBOJIHUKOB.




2. O6beM TUCUMIJIMHBI (MOYJIS) 10 BUAAM y4eOHOI padoThl.

Tabmuna 2. O6beM AUCIUTIIHHBI (MOYIs) 001Iast TPYA0EMKOCTh: 6 3.¢. /216 4.

®dopma 00ydyeHHs ouHas

Bcero Pacnpenenenue
Bunsl yaeOHOM pabOThI 9acoB 0 CEMECTpaM B Yacax
\Y
OO0miast TpyA0€MKOCTh JUCIUILIUHBI 216
KonraktHas pabora:
3aHSTHS JEKIIMOHHOTO THITA 34 34
3aHSATHUS] CEMUHAPCKOTO TUTIA 34 34
(cemuHapsl)
KOHTPOJIb CAMOCTOSITEIbHON pabOThI 4 4
WHas KOHTaKTHas padora 0,3 0,3
KOHTpOJIMpyeMas IMCbMEHHas paboTta
KOHTPOJIb 26,7 26,7
CamocrosrensHas padora (CP) 117 117
KypcoBas pabdota (mpoekr)
Bua npomexyTo4HOro KOHTPOJIA: 3a4er

3. Conep:xkaHue TUCHUILINHBI (MOTY/JIsI).

Tabnuna 3. Pacnpenenenue 4acoB o TeMaM U BUJIaM y4eOHOM paboThI

®opma 00yueHUs ouHasl

Cemectp V
Howmep HaumenoBanue pazienon OO6bem B yacax
pasznena | W TeM AUCHUIUIMHBI (Moaynsi) | Beero | JI 113 KCP | Kontpoib Cp
"
HKP
1 BBeieHne B 30HHYI0 TE€OPHIO 43 4 4 2 8 25
1.1 KBanToBO-MexaHnueckoe 12 1 1 2 8
OIMCAaHUE CTPOCHHSI aTOMa
1.2 30HHAs TEOPHSI CTPOCHHUS 15 2 2 3 8
TBEPAOTO Tela
1.3 Meraibl, AMIIEKTPUKU U 16 1 1 2 3 9
TTOJTYIIPOBOTHUKH C TOYKH
3pEHHUs] 30HHOU TEOPHH.
[IpumecHbIe
MOJIYTIPOBOTHUKH.
[Tonymeramisl.
2 SBienns B 83| 14 14 1 9 44




MOJYNPOBOJHUKAX

2.1

DJIEKTPONPOBOAHOCTh
IIOJIYIIPOBOXHUKOB. JIBIPKHU.
TToaBM>XHOCTH HOCUTEJIEH.
@yHKIUA pacupeneeHus
depMmu.

13

2.2

TennonpoBoIHOCTh
MOJYyNPOBOTHUKOB. DOHOHBL.

13

2.3

Konraktaslie sBinenus. Pabora
Beixona. KoHTakTHas
Pa3HOCTh MOTCHIIUAJIOB.

11

2.4

BelnpsiMiieHue Ha KOHTAKTe
IBYX METAJUIOB, METaJlIa U
IIOJIYIIPOBOJIHHUKA U IBYX
IIOJIYTIPOBOXHUKOB. P-N
IIEPEXOLI.

11

2.5

TepmoanexkTpudeckue
apieHus (3pdextrr 3eedeka,
[lenpThe 1 ToMcOHA).

12

2.6

TanpBaHOMArHUTHLIE U
TEPMOMArHUTHBIE SIBJICHMUS.

11

2.7

POTONPOBOIUMOCTD

11

IHosrynnpoBoaHMKOBbIE
npuodopbI

90

16

16

48

3.1

[TonynpoBOAHUKOBBIE TUOBI.
BrinpsiMutenbHbIe THOIBI.
Huonsl HloTTkM].

11

3.2

SBnenus mpoOos.
Crabuiutponsl. TyHHETbHBIE
1 o0OpaleHHbIe TUOIBI.
bricTpoaericTBue 1uoaoB.

12

3.3

bunossipHble TPaH3UCTOPHI.
BAX n napaMmeTpsl.

11

3.4

PexumMbl paOoThI OUTIOSPHBIX
TPaH3UCTOPOB.
beicTponelicTBue.
Tpanszucrops! HIOTTKH.

11

3.5

[ToneBpie TpaH3UCTOPBHI.
Tunsl, BAX 1 mapamerpsl.

11

3.6

BricTpoaericTBre MOaEBBIX
TpaH3UCTOPOB. MOLIHBIE
MOJIEBBIE TPAH3UCTOPHI U
OUIIOJISIPHBIE TPAH3UCTOPBI C
W30JIMPOBAHHBIM 3aTBOPOM.

12

3.7

MHOroCHOMHBIE CTPYKTYPHI.
TupucTopsl, TPUHUCTOPHI U
CUMUCTODBI.

11

3.8

Jpyrue tunsl

11




TIOJTYTTPOBOTHUKOBBIX
npubopoB (nuoxasl ['anHa,
JABUHHO-TIPOJICTHBIC JHO/IBI,
(hOTOIMOTBI, CBETOTNOIBI U

Jp.)

Hroro 216 | 34 34 4 27| 117

33}131—[1/151 K IPAKTUIE€CKUM (ceMI/IHapCKI/IM) 3aHATUAM

3ananue 1. [TokaxuTe, 4To 3eenbiii ceer (A =15 x 107 M) Moxer BO30Y>KJaTh JIEKTPOHBI,
KOTOpPbIE MOT'YT IPOMTH Yepe3 3ampelieHHy 0 30Hy KpeMHus (Si).

Pemenue. [Tonw3ysice popmynoit ne bpoiins, Halizem 4To
hc _ 6.62x103% «3x10° %
p\xpm = = 19 = 1.13%10 M
Eg 1.1x1.6x10
Taxkum 00pa3om, KPUTHIECKOE 3HAYCHHUE JJTMHBI BOJIHBI U1 KpeMHHS coctaBiser 1,13 x 107° m.
ITo ycroBHIo 3a1a4n u3ayuenne ¢ A="5x 107 M= 0,5 x 10 M umeer nae GOIbIIYIO SHEPIHIO,
YeM Ta, KOTopasi He00X0AuMa JJisl TPOXOKACHUS AIEKTPOHOB Yepe3 3alpelICHHYIO 30HY.

3aganue 2. (a) Kpucramn repmanus (Ge) ocBeIaeTcs 2IeKTPOMarHuTHBIM U3ITy4YeHUEM
qacroroii 3,091 x 10™ I'i.. Berducimre GOTOIMUCCHIO Ha JUTHHE BOJIHbI, FEHEPHPYEMYIO STHM
B3anMojeiicTBreM. ['epmaHuii - 3TO MPOCTOM MOIYIPOBOJIHUK C IIMPUHON 3aMPEIICHHOM 30HbI
Eg ., paBnoit 0,7 5B.

(b) M306pa3ute CrieKTp MOTIOIICHUS TePMaHus, TO €CTh rpa)uK 3aBUCUMOCTH MOTJIOIICHHOM
SHEpPruu B % B 3aBUCUMOCTHU OT JUTUHBI BOJHBI A.

Pemenne. (a) CHauasia cpaBHMM HEPruro najgaromero Gorona Egporona ¢ 2HEpruei
3anpenieHHon 30861 Eg:

Eporona = v = 6,6x10%x3,09x10" = 2,04x10™"° i

1
ITo ycnoButo Eg =0,7 3B = 1,12x10 o JIxK , 9TO MeHbIIE, YeM Egorona . II03TOMY NBHIKEHHE
AIIEKTPOHOB COMPOBOKIAETCS UCITyCKaHUEM HOBOTO ()OTOHA C SHEprueit paBHoi Eg, u yacThio
SHEPTuH, MpeBbImaIias Eg, koTopas paccenBaeTcsi B KpucTaie B Bujae Teria (cm. puc. 1).

30Ha

APOBOAMMOCTH ~
hv nagaowero
AN 'avAava ;\ HINYYSHHOro
boTOH OoTOH

"
¢ BaneHTHana
30Ha

Puc. 1.

hc _ 6.6x107% x3x10° .
Avsnyuen. = — = =1.77x10°% n

= 0.7x1.6x107%°




(b)

3
N

o0nacTs NOrNOWeHNs

Ko3hdUUMeHT
NOrNOWeRUS

O x A‘N,'H:’H'- = 1.77

AnNWHa BONHBI

3ananue 3. Ha ocHOBE 30HHOI TeOpUH OOBSCHUTE XOPOIIYIO AJIEKTPOIIPOBOIHOCTE Kanus (K) u
oepwnus (Be).

Pemenue.

B kanuu (K) kaxap1if aToM BHOCUT OJMH 3JIEKTPOH U OJJHY OpOUTAalb B 30HY IPOBOAUMOCTH (4s-
30ny). CornacHo npuHnumy 3anpera [laynm, kaxnas “MonexyisipHas OpoOUTaIb” MOXKET
BMECTUTH JIBa ekTpoHa. [10aToMy 30Ha MPOBOAMMOCTH JIUIIIH HAIIOJIOBUHY 3all0JIHEHA
AJIIEKTPOHAMH, YTO OOECIICUMBAET JICKTPUUECKYIO TPOBOIUMOCTD.

W S ——
3d
\ - nycras oxa
>~

\Z& 4s HanonoBWHY 38NONHEHHEN NONoCa

paccToRHKe
CrpykTypa sHepreTiueckux ypossen ans kanua (K)

Kanwi
b K° )))) e=19 P=19 N=20
. I:_,,::if]:_l_L_l_L [L]

iy L

D Kpamxast 3NexKTpoHHan Janucs -

VY 6epusutus (Be) kaxiplii aTOM, HaXOJSIIUICS B y3Jie KPUCTAIIIMUECKOW PEelIeTKH BHOCHUT JBa
3JIEKTPOHA U OIHY OpOUTalIb B 30HY MPOBOAUMOCTH (2s-30HY). [Ipy HaIM4YMK 1BYyX 3JIEKTPOHOB
Ha OpOUTaJb (OT KaXKI0T0 aToMa) 2s 30Ha IPOBOJMMOCTH 3amnoiHseTcsa. Habmonaemas
3JEKTPONPOBOAHOCTH O0YCIIOBIIEHA MEPEKPBITHEM TIOJIOCH 2P, KOTOpas ABJSETCs IMyCTOH U,
TaKuM 00pa3zoM, 00ecrieyrBaeT MyCThIe SHEPreTUUECKHE COCTOSIHUSA, HEOOXOIUMBIE JUIS
JJIEKTPOHHOU MTPOBOJAUMOCTH.



} 2p nepekpbiTHe

F 25 3anon+=exue

paccTosHue

CrpyKrypa 3xepreTudecknx yposHen anAa Sepunnus  Be

3.#6(]'1?0##08 Cmpoenue amoma

bepurrus
Il nepuog, [Ba 3HepreTu4eckux yposHsa
Il A rpynna [lBa 3nexKTpoHa Ha BHEWHeEM

SHEPreTMyeckom ypoeHe

3aganue 4.

B nmpoxopsiiiem 6esiom cBeTe YMCThIM KpUCTANIMYEeCKUi MaTepuai (6e3 npuMeceil MM ¢ O4eHb
MaJIbIM KOJINYECTBOM IIPUMECEN ) BBITIISIIUT KPACHBIM.

a) OOBsICHUTE, ABISAETCS JIU ATOT MaTepuai NPOBOJHUKOM, ITOIYIPOBOIHUKOM WIIH
U30JTOpOM?

(b) KakoBa npubnusutensHas mupuHa 3apelieHHON 30HbI AJIs TOro MaTepuania B 5B?
Pemenmne.

a) o mxane 37eKTpOMAarHUTHBIX BOJIH “O€lIblii CBET” COEPKHUT U3IyUECHUE B TUaNa30He AJIHH
BoiH oT 4000 A (duonerossrit) 1o 7000 A (TemHO-KpacHkIit). Kpucramindeckuil Matepuan,
KaXYIIUNACSA KPACHBIM IPU MPOIYCKaHUH, UMEET CIEAYIOIINE XapaKTePUCTUKU TOTJIOMCHHSL:

CMNEKTP MOrnNoWwEeHUA

%

abcopbuua ‘
(nornoLuexne)

100% oBnacTb NOrMOLEHUA U3NYUEHUA
ot ronyGoro A0 XenToro ugeta uany4yeHune
KpacHoro useta
+ +
4000 6500

anvua sonksl A (A)



a) eclIi KpUCTAINIMYECKUI MaTepran YUCThIi (06e3 mpumMeceii), To ero ciemayet
KJaccu(puIUpoBaTh KaK MOJYIPOBOIHUK, IIOCKOJIBKY OH 00J1a1aeT KOHEYHOM «3anperieHHon
30HOWY. [loaTOMY JUIs aKTUBAIMK HOCUTENEH 3apsaa TpeOyITCs KBaHTHI cBeTa ((POTOHBI) ¢
SHEPIrUsMH, MPEBBIIIAIOMUMH SHEPIHIO U3ITy4eHHs (POTOHOB KPAcHOTO 1IBETA.

(6) ITpuHEMas AIMHY BONHBI KpacHOTo 1BeTa A = 6500 A kak morpaHHYHyIO B KaUeCTBE Kpast
ONITHYECKOTO TOTJIONICHHUS I STOTO MaTepuasa, MOXXHO HAalTH SHEPTHio (POTOHOB KPACHOTO
1BeTA!

E= hAC = 3.05x10%° pxx——Y__ — 1948

1.6x10719 ox

TakuM 00pa3om, MMPUHA 3aMPEIICHHON 30HbI JUIS JAHHOTO KPUCTATMYECKOI0 MaTepraia
cocrasiisieT E=1.9 3B.

3aganue 5.

. . 14
HewussectHblil MaTepual npo3padeH Juist cBeTa ¢ yacToroi (v) BruioTh a0 1,3 x 107 I'm.
Hapucyiite (1300pa3uTe) cXeMaTHYHO 30HHYIO CTPYKTYPY MOJIOCHI UL ATOTO MaTepHania.

Pemenne.
ITo dpopmyane [Tnanka E = hv naxomum sHepruro GOTOHOB ¢ 4acToToit 1,3 x 10* '

E=hv=(6.63x10"* mix-c)x (1.3x10"¢1)x
138

X 1.6 <107 = 0.54 38

Takum 00pa3oM nosy4aeM, 4TO MaTepuai Mpo3paveH s GOTOHOB ¢ FHEPTUAMU
Mensbre, uem 0.54 3B.

[TosyueHHOE 3HaUYE€HNE YPHEPTUH [TO3BOJISIET CXEMATHUYHO ITOCTPOUTD 3alPEIICHHYIO
30HY U 30HHYIO CTPYKTYpY.

EA

30Ka NnpoBOANMOCTH

Eg=0.54 =8

L1111 e

3aganue 6.

HekoTopslii KpUCTAIIIMYECKOE BEIIECTBO IEMOHCTPUPYET, TAK HA3bIBAEMBIA «ONTHYECKUI Kpal
MOJIOCKD (IIEPEXOJ] OT MOTJIOIIEHHUS CBETa K MPOITYCKaHHIO) IPU YaCTOTE CBETA V = 5x10M Ty (¢

1
).

(a) Hapucyiite (n300pa3ute cXxeMaTUYHO) TUArpaMMy, KOTOpast OTpakaeT yKa3aHHOE B YCIOBUHU

3a/IaHMs OTITUYECKOE MOBEJCHUE.

b) Kakoro nBera, o BaiieMy MHEHUIO, IOJDKEH OBITh 3TOT MaTepHall Py JHEBHOM CBETe?

() KaxoBa mmpuna 3anpeueHHoi 30161 (Eg) aTOro marepuana?

Pemenne.



(a) KonkpeTHoe 3HaueHME AITUHBI BOJIHBI CBETA CBSI3aHO C YaCTOTOH 1O opmyie

N € _3x10° we

-7
= ygid T =0%107 u =600

CMNEKTP NOrnoLwEeHUA

3eneHbi,  skenThiil

% rony6oi
100%

nuanyyesue
KpacCHOro useta

400 600
ANVHA BOMHbI A ( HM )

abcopbuna
(nornoLuenue)

(b) LlBet OymeT opaHKEeBBIM WIIH «KPACHOBATHIM).

(8)
E; = Egorona = hv= 6.63x107* ax.c x5x 10 ry
= 3.315x100 mx x— % _ 207 a8
1.6 x10717 Ax
3aganmue 7.

a) OTpeIeNIUTh KOJIMUECTBO (B rpamMax) 6opa (B), koTopoe, Oynyun 3amenieHHbIM B 1 KT

repmanus (Ge), ycTaHOBUT INIOTHOCTH HOcUTenel 3apsiaa 3,091 x 10* em™,

0) HapuCyiTe CXeMaTHYHO CTPYKTYPY HEPreTHUECKUX 30H 3TOr0 MaTepHaia, a Takxke
0003Ha4YeHHsI BCEX BaXKHBIX CBOMCTB (0COOEHHOCTEN).

Pemenne

a) 13 mepuoanueckoi CUCTeMbl XUMHUYECKUX 2JIEMEHTOB MeHieneeBa HaXo[uM, 4To it 0opa
(B) monsipHast macca paBHa 10,81 a.e.m. wnu npubnusurensHo Mg=11 r/Moub, 1715 repMaHus
(Ge ) — monsipHas macca paBHa Mge=73 r/Moib. C Ipyroit CTOPOHBI, MOJISIPHBIH 00BEM
repMaHus U3BecTeH U paBeH Vge=13,6 cM?/Momb. Toraa mioTHOCTh OAHOTO MOJISt TEéPMaHUs
oyner paBHa Mge/ V= 5,37 r/em® . Orcrona o6bem 1 kr=1000 r repmanust OyaeT paBeH
npubnuzutensHo 187,3 cm®. Jlo6aBenue oopa (B) maer ofuH nepeHOCUYMK HOCUTEIS 3apsiia
(amexTpoH wiH nbipka?) Ha atoM. [lo ycioBHIO 3a/1auu KOHIIEHTpaIus 60opa B TepMaHUH J0HKHA
cTaTh paBHOi 3,091 x 10" v Buas MOJISIpHYIO Maccy 6opa Mg, TO €CTh Maccy OAHOTO MOJIS U
3Hasl, YTO B OJTHOM MOJI€ COACPIKUTCS YUCIO ABOTaApO YacThIl Na = 6.O2x1023, HAaXOJUM Maccy
gacTuil 6opa, Mo MIOTHOCTH DAaBHOM IIIOTHOCTH HOocHTene 3ansina 3.091 x 10* oM

1017
_ 3091x10°" 10,81 = 5,55x10°%;

m
B 6,02x10%3

Takum oGpasom, it kaxzaoro 1 cm® repmanmst (Ge) nobasisiercst 5,55 x10° © Gopa (B).
VYuuTeIBas, 4TO MO YCIOBHIO 3a]1aun O6epercst 1 Kr repmanus oobeM kotoporo 187,3 cm”,
HaxO0JIUM, YTO JUIsl 9TOro 00bEMa Macca 6opa OyaeT paBHA

187,30 x 5,55 x 10°°* = 1,04 x 10 r



6) lNMpumepHan cxema CTPYKTYPbl 30H

30Ha NPOBOAUMOCTH

3anpeulentasn soHa. E,

: 17 - -
3.091 x 10" B" uowos 6opa 8
3anpeLleHHON 30HE YyTh Bhille BepXHen
B- B YPOBHW sHeprin npumecu (B) HACTW BANEHTHOW 30HbI

(NpumecHana uNK akyenTopHas 30Ha
obycnosnennas dopom (B))

n n 17 -
1 A 3.091 x 10" pup 8 BanesTHOR 30He
BanentHas 3oHa

4. CamocTosiTeJibHasi padoTa 00y4aromuxcs.

Lenu camocTOATENBHOM pabOThI — OCBOUTH TE€ Pa3JeNibl AUCIUILUIMHBI, KOTOPBIC HE ObLIN
3aTPOHYTHI B MpOIECCE AYJAUTOPHBIX 3aHATHH, HO TPEAYCMOTPEHBI pabodvell mporpaMmmon, a
TaKXe PacIIMPUTh TPAHUIIBI TIOJTYYaeMbIX 3HAHHUW, YMEHHI W HAaBBIKOB (BJIaJICHUIT) B mpoliecce
JIOTIOJTHUTEIIPHOTO W3YUCHHS OTICIBHBIX TEM, PCIICHHH MPAKTHUYCCKUX 3a/ad, HCCIICTOBAHUS
OTJICTBHBIX ~ BOMPOCOB JIUCIHUIUIMHBI C TIOMOMIBIO  Y4eOHO-METOIWYECKON JIMTEePaTypHhI;
MOJITOTOBUTHCS K 3aHATHSAM JICKIIAOHHOTO ¥ CEMUHAPCKOTO THTIA.

Buowr camocmosmenvnoii pabomei:

- BBITIOJIHEHUE JIOMAIITHUX 3aaHHIA;

- IOATOTOBKA pedeparToB;

- H3y4YCHHE OT/ICTHHBIX TEM, BOIIPOCOB, UX KOHCIICKTHPOBAHWCE,

- IOAATOTOBKA JIOKJIAJIOB TI0 OT/ICIHHBIM BOIIPOCAM TEM;

- OATOTOBKA MPE3CHTAIUH 110 OT/ICIBHBIM BOIIPOCAM TEM;

- BBITIOJTHEHUE JIOMAIITHUX KOHTPOJILHBIX 3aJ[aHHIA;

- MOATOTOBKA K 3aHATHUSAM JICKIIMOHHOTO W CEMUHAPCKOTO THUTIA;

- MOATOTOBKA K TEKYITUM KOHTPOJIHHBIM MEPOIIPHUATHSM;

- IpyTHe BUJIbI CAMOCTOSATEIbHONU pabOThI CTYJAEHTOB.

Tabmuua 4. ConepxaHue caMOCTOSTENTbHON pabOoThl 00yJaroIuXxcs

Ne | Bua camocTosTeNbHOM paboThI Pa3nens! nunu teMsl ®dopma OTYETHOCTH
n/n paboueii mporpaMmbl
1 Bueaynuropnas Brenenue B 30HHYI0 Teoputo | Onpoc U KOHCIIEKT
caMocCTosiTeNIbHas paboTa BUJCOJIEKLINU
2 | BaeaynurtopHas SBnenus B Komnoxksuym
camocTosTellbHas paboTa MOJIYTIPOBOTHUKAX
3 | BaeayauropHas [TorynpoBOTHUKOBBIE 3amuta pedeparoB
caMmocCTosiTeNIbHas paboTa npuOOpHI

NuauBuaya bHBIE JOMALIHUE 3aJaHUS
Jomainee 3aganue Ne 1.



1. Haiitu cpenu puc. 1... 8 BonpTammnepHyro xapaktepuctuky (BAX) 3aganHoro Tuma
a5IeKTpoHHOTO Tprbdopa (DOI1).
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Puc. 7.

2. OnpenenuTh B 00enx 3aqaHHBIX Toukax BAX:

a) TOK WJIA HANIPAKCHUC HA BH, €CJIN 3aJaHbl COOTBETCTBCHHO HAIIPSIP)KCHUEC UJIU TOK;



0) conmpotusienue D11 moctosHHOMY TOKY - R;

B) nuddepennmanpaoe conporusierue 11 -.

Kpatko onucath TMIOBBIE IpUMEHEHMS JaHHOTO OII.
YcnoBus uist pacdera onpeaenstores tadn. 1 u radm. 2

Tabnuua 1l
3apaHue MocneaHas undpa HoMepa CTyasH4YecKoro buneta
0 I 2 3 4 5 6 7 8 9
TWn anek- " MoLWH bl
To4euHbli
TPOHHOTO avon Bbinpamu-  |CTabuanTpOH AnHuctop
npubopa TeNbHbIM Anosg
o
KPYM@PWAA T 90 | 100 | 20 | 100 | 20 |100 | 20 | 100 | 20 100
TemnepaTypa
1. Mpaman
P 1.Mpamasd seTeb,
BETBb,
BKJKYEHHOE coc-
BK/HO-
MonoxeHune Ha 1.Mpamas seTeb TOAHME
YeHHoe
BAX pac4eTHbIx
cocToaHue
TOYeK 2.06paTHag BeTBb 2.Mpamasn seTBb,
BK/JIHOHEHHOE coc-
2.06paTHas
TOAHWE
BETBb
Mpamoe
320aHHbIe HanpsaxeHue| Mpam.Tok MNpamoi ToK
Unp; II'Ip.EIKJ’I} II'Ip.EIKJ'IJ
anekTpuyeckme| lMpamoe HanpsaxeHue Ug,, .
obpaTHbINA Npam.Hanpax}eHue
Benn4MHbl (cm.| obpaTHoe HanpskeHne Uqggp
TOK obp.Hanp.
Tabn. 2)
Uoﬁp UI‘Ip.EHJ’I
Ioﬁp




Tabnuuya 2

3agaHue MocnegHsas undpa Homepa cTygeH4eckoro bunera
0 I 2 3 4 5 6 7 8 9
Unp, B 04| 045 |05 |05 | 06 | 04| 045 | O5 |055.| 06
Uosp, B 30 40 50 60 70 80 90 100 | 110 | 120
logp, MA 10 15 20 25 30 10 15 20 25 30
Inp.axn, MA 20 22 24 26 28 30 32 34 36 38
Unp.sxn, B 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 110 | 120

Jlomamnee 3aganue Ne2.,

1. Haittu cpenu puc. 1...8 ctaTuyeckue XapakTEpUCTUKHU 3aIaHHOTO TUIIA TpaH3UCTOpa (cxema
BKJIFOUEHUS - OOIINI SMHUTTEp JUIsl OUTIONIPHOTO TPAH3UCTOPA, OOLINI UCTOK IS ITOJIEBOTO).

'I(Jp."A

Puc. 1.

Uess 8 100

I, meA
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02 04 05 a8 {0

Puc. 3.

Top,mA

50

iaé'pv"”‘
Puc. 6.
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Puc. 7. Puc. 8.

2. Ha BBIXO/IHBIX XapaKTEpUCTUKAX TPAH3UCTOPA MOCTPOUTH HATPY30UHYIO MPSAMYIO U MIPU
3a/IAHHOM T10JI0’KEHUU paboyeit TOUKH ONPEACIIUTh BBIXOAHOU TOK lo, BbIxomHOE HanpsikeHue Uy
U najseHue HanpsbkeHus Ur Ha Harpy304HOM COIPOTUBIIEHUH R.

3. Onpenenuth B paboyeii TOYKE MaJOCUTHAIbHBIC TU(depeHITHaNTbHBIC TTapaMeTPhI
TpaH3ucTopa. B BapuanTax ¢ OUIOJSPHBIM TPAH3UCTOPOM PACCUMTHIBAIOTCS , hi1,hp1,h20,¢
moneBsM - S; R;:.

4. B cnyyae UCHoJIb30BaHUsI TPAH3UCTOPA B HU3KOYACTOTHOM YCHIIMTEIIbHOM KacKaJle HalTh ero
OCHOBHBIE MAJIOCUTHAJIbHBIE TTapaMeTphl B paboyeil TOUKe MpU COMPOTUBICHUN UCTOYHHUKA
curnana R,= 10 kOwm. B BapuanTax ¢ OUMONSIPHBIM TpaH3uCTOpOoM onpenensercs Ryx, Ruux, Ky, €
MOJIEBBIM TPAH3UCTOPOM omnpenenseTcs Ry, Ky 1 Xapakrepusyercs BenmuunHa Ry.

5. B ciny4dae ucnosib30BaHus TPAH3UCTOPA B KAUECTBE KJIKOYA HAWTH YCIIOBHS MTOJTYYEHHS B HEM
COCTOSIHMI OTCEYKH U HACBIIIEHHUS], BBIXOJHBIC HAIIPSKEHUE U TOK B COCTOSIHUU OTCEUKHU Ugmc,
lome, BBIXOHBIC HAIIPSKEHUE U TOK B COCTOSIHUM HACBIIECHUS Uyye, lyae Y C1OBUS 11151
MOCTPOCHUI U PacYeTOB OMpeAeNsAtoTCS JaHHBIMU Tabm. 3 u Tabun. 4



Tabnuuya 3

3agaHue MpeanocneaHas uudpa Homepa cTyaeH4YecKoro buneta
0 1 2 3 4 5 6 7 8 9
Tun TpaHzucTopa 6MnonapHbIit floA1eBOM € yrpasnAiolMm p-n
nepexonom
HanpsaxeHue uc-
TOYHUKA NUTaHUA | 8 10 12 14 16 8 10 12 14 16
E,B
Harpyso4Hoe co-
npotueneHue R, 1 1,25 | 1,5 | 1,75 2 1 1,25 15 | 1,75 2
KOm
Yem onpe-
pengetca pabo4as Is Us,
To4Ka (cm. Tabn. 4)
Tabnuuya 4
3apaHwne MNocnegHasa undpa Homepa cTyaeH4YecKoro buneta
0 | 2 3 4 5 6 7 8 9
Tok basbl
20 30 40 50 | 60 20 30 40 50 60
lg , MKA
HanpaxeHue
3aTBOP-MCTOK -0,75 -1 |-1,25 |-1,5| -2 | -0,75 | -1 |-1,25| -1,5 -2
U, B




MeToaunyeckue ykasaHus K BbINONHEHWUIO AOMaLLHUX 3a4aHuiA

HDomawree 3apanmne Ne 1

Onn pewenna 33aa4m | HEOBXOAMMO O3HAKOMMWTBLCA C OCHOBHBIMM CBOMCTBAMM U
NPUMEHEHUEM ABYXNONIOCHbIX NONYNPOBOAHMKOBbIX 31 - pasHOBMAHOCTAMM AWOA0SB,

CTabunUTpoHOM, ANHUCTOPOM (HEYNPaBAREMBIM TUPUCTOPOM).

Heobxoguman sonbT-amnepHas xapaktepuctuka (BAX) aonkHa BbiTe akKypaTHO
NepeHeceHa Ha KanbKy MW CKONWPOBaHa Apyrum cnocobom. Ha BAX BbINOAHAKTCA
NOCTPOeHUA, 0603HAYAIOTCA BENMYMHLI TOKOB M HANPAXKEHUNA, 3 TAKKE YKa3biBaeTcs,
KaKkoW Temnepartype 31a BAX cooTeeTCTBYeT. 3Tansi pelleHna A0/MKHbI BbiTe NOACHEHDI.

Mycte BAX 3agaHHoro 3M npu 334aHHOW Temnepatype umeer sua puc. 9
(TPMOAHBIN TMPUCTOP NPKU NOCTOAHHOM TOKE YNPasNAEMOro 3NeKTPoAa), 3 OCTaNbHaRA
4acTb 3aaaHuA onpegenseTca u3 Tabn. 1 u 2 no Asym nocnegHum uudpam Homepa

cTypeHyeckoro bunera - 88. B atom chyyae 3aaaHo:

'np.gm = 36 MA
Uﬂp.BM =110 B

Inp&uu 0
U.np,B 300 200 100 § Unp, B
i\ 2 100] 200
04 1 Unp.Bxa. - Unp gums
024
1106p,"A

Puc. 9.



'TIocTpOMB STH TOYKM H8 COOTBETCTBYRUMX y4YacTKax npaAMoit BeT-
B BAX, Haltmem: '
unp. Sxn ~ 1,23,
np: beia = < MA.
PaccunTaem Ro BO BKJIKYGHHOM ¥ BHKJIUYEHHOM COCTOAHHAX:

_Jmedxe _ 1.2 =33,30m;
R 8 - - =
00ka  Inp8ka 36°I0
. _ UnpBuka_ 110 = 55 xOm.
0 Boixs

Inp. Buixa 21073

Ona pacyeta guddepeHLUManbHOro CONPOTUBNEHUA MOCTPOMM OKONO 334aHHbIX
TOYEK NPAMOYrO/IbHbIE TPEYTONbHUKMU, KaTeTbl KOTOPbIX ByAyT paBHbI NpUpaLLEeHUAM
HanpaxeHna A U nToka A |

TpeyronbHUKKU [O/MKHbI ObiTb AOCTAaTOYHO ManbiMM ANA Toro, 4Tobbl MX
TMNOTEHY3bl, ABNAKOWMECS y4acTKaMu BAX, MOXHO BbiNo cYUTaTb OTpe3Kamu NPAMbIX
NVHWIA. BbINONHWUB NOCTPOEHUA, Halgem:

R - AUnpdxa _ _AC 04 _=200q
" npbka T AT, s BC = 20.1073
_ AUnp.Boika _ DF = ¢ 98 = 36 ROM.

Ra np.Bsixa ~ A I np. b1 EF " 2.10°

B KayecTse yKasaHWA Ha TUNOBbIE NMPUMEHEHWUA TUPUCTOPa MOXHO HasBaTb
BbINPAMNEHWE MNEPEMEHHOTO TOKa WM KOMMYTaUMKO B 3NEKTPUYECKUX Lenax.
BbinpsmneHne BO3MOXHO Onarogaps €ro BeHTUNbHbIM CBOWCTBaM, BUAHLIM U3
npuBEAEHHOro pacyeta. KommyTauus Bo3MOXHa bnrarogapa Tomy, YTO TUPUCTOP NpU
NPAMOM HanNpPAXKEHUN MOXKET HAaXOAUTLCA KaK BO BK/IKOYEHHOM, TaK U B BbIKIOYEHHOM
COCTOSHUAX, NPWU KOTOPbIX €r0 CONPOTUBNEHUA TaKIKe 3HAYUTENIbHO OTINYAKOTCA.

CnepyeT MMeTb B BMAY, 4YTO B 0D0O3HAYEHUAX TOKOB M HaNpPAXEHUU TUpUCTOpa
nHaekcol "skn", "Bblkn" B nNuTepatype 0ObIMHO MCNONL3YKOTCA B MHOM 3HaYEHUW.
Hanpumep, U., obo3HayaeT To nNpsmMoe HanpaKeHWe, Npu KOTOPOM MPOMUCXOAMUT
oTNUpaHue TMpUCTopa.



JlomamHee 3aganue Ne2.

Ana peweHna 3agaum N2 2 Heobxogumo mayunTe NpuHUMNn pabotel 1 cnocobe!
ONUCAHUA 3INEKTPUHECKUX, CBOWCTE OUNONRPHOrO WM MNONEBOro TPaH3UCTOPOB,
O3HAaKOMUTBCA C NMPUHUNNAZMWU UCNO/L30BaHNA BUNONAPHBIX 1 NO/EBbIX TPAH3UCTOPOB
B YCUNIUTENbHbIX KaCKafax v B KaYeCTBe KNoYein.

Ka 1,23 bl
MycTe HEOBXOAMMbBIE CTAaTUHECKHUE XaPAKTEPUCTUKM MMEIOT Bug pmc. 10 1 puc. Il
(MAON-TPaH3UCTOP C MHAYLUMPOBAHHBIM KaHaNoM p-TuNa).
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Ha puc. 10 Ha npumepe BapuanHTa Ne 88 nocTpoeHbl Harpyso4yHasa Npamas u
paboyan Touka A, 4TO NO3BONRET rpadUUecKn HaluTH Tpebyembie B N, 2 BENUYUHDI:

AU
R. = C“
t " AT,

_BD . 9

Uju=-3B CD 0810

= ”'25 xOM.

MocTpoue 8 paboyelt TOUKE Ha BbIXOAHbIX XaPaKTEPUCTUKAX TpeyronbHMk B CD
, MOXHO ONpeaenuTh BHYTPEHHEE CONPOTUBNEHUE:

Al
Av,,

_EF 1,740 °°
Ucy=10B FG 0,8

n

S = =21 un,

HeobxoanMmMo NOHUMATL, YTO UCNONB3OBAHME MMEIOLLEICA -CTOKO3aTBOpPHOM (a 8
cnyvae BUNONAPHOTO TPAH3UCTOPa - BXOAHOWM) XapPaKTEPUCTUKM BNONHE AONYCTUMO,
O3XE eCNu YKa3aHHoe Ha Hew Hanpawedue U, (U,.) otamyaetcs oT Heobxogvmon
sennumnHs! ( Ug).

BO3HMKAIOWAA NPU 3TOM NOTPEWHOCTL O4EHb HEBENUKA M3-33 cnhaboro ennaHMA
BbIXOAHOIO HANPAKEHUA Ha BENUYMHY BbIXOAHOIO TOKA B YCUNUTEND HOM PEXUME.

Nockonbky AnddepeHunancHbie MNapameTpsl NONEBOro TPAH3MCTOPa B83aUMHO
CBA3aHbI, KO3DPULMEHT YCUNEHUA MOXKET BbiTb PAaCCHUTaH, UCXOAA U3 BENUYMH R; 1 S:

h=R;-$=112510"-2,1-10° = 23 6.

YKasanua k n.n. 4.5 3apanun
BnonHe gocTaTouHyo 8 BONbLIMHCTBE CIYHaes TONHOCTD A3I0T CAeayowmue

NpuBAMKEHHDIE BbIPAMEHMA.
Ion OHHOMDHOI‘O TDP@H3UCTOpa h
RB - h = __2.!_. R

X {4 Rhux= 1+h22R ) v Rr* h“ )

A 100JIeBOI'O TDEH3MCTOpAa:

--TR R B S-R
be'x-f'ﬁ— v U—1+_R.L. .

Ri 2 R§ax



B COCTOAHWMM OTCEYKM TPAH3IUCTOPHLIM KNOM € BUNONAPHLIM TPaH3IUCTOPOM
HaxoauTtca npu [5=0. B aTom cnaydae:

UkaomczlE —Ixo'R = £,
I i

|
K omc Ko ?

rae I, — TenNoBOW TOK KONNEKTOPHOrO Nepexoaa.

KoYy ¢ NonesbiM TRPaH3UCTOPOM € p-N NEPEXOAOM HAXO4MTCA B COCTORHUM
OTCEYKM, ECNU

! =
l’r_u omc B

= U
‘come -

CoctoAHMEe HacbiWeHns 8 BMNONAPHOM KANKOHEe AOCTMIAETCA, NPU YBEAUYEHWU
6a33080r0 TOKa A0 BENUYMHDI [5,,., 3 B KAKOYE Ha NONEBOM TPaH3UCTOPe C p-n
nNepexoaom - npu ymeHbweHun abconioTHON BENUYMHDI HaNPAMXKEHWA Ha3 3aTBope A0
HanpaxeHua U., ... B oBoux cnyyasx paboyas ToOuKa CMELWEeTcs No HarpysoqHon
NPAMOW A0 AWHUM, pasgensowen obnactm akTMsHoro pexuma u  obnacts
BKNKOHUEHHOTO COCTOAHMUA KAKOUA (MYHKTUPHAERA IMHWA Ha BbIXOAHbIX XapaKTEePUCTUKAX).

B paccmoTtpeHHOM sbiwe npumepe nonesoro MAN Tpansucropa (pmc. 10)
MCKOMBIE NapaMeTpbl COCTaBNRIOT BENUNUHDLL

Ucuomc:E = 14 8,
Ic ome= 0,

3k ome = Ypne = ~H6 B,
Yeu Hac = 3,7 8,
Ir_ nac ™ 58 MA,
Ui wac™ ~ 45 B

HeocTaoWan 8bIXOAHAR XaP3KTEPUCTMKE, B AAHHOM CAYyHae Npu
Usu = 4,5 B, moxeT ObiTb NOCTPOEH3 MCXOAR M3 TOro, YTO B/M3NeXalWme BbIXOAHbIe
X3PAKTEPUCTMKKM  MPaKTUHECKKM N3pannenbHbl, 3 PACCTORHMA MEeMAYy HUMK
NPONOPUMOHANBHbI, BbIXOAHOMY TOKY.

Bonpocs! 1u1s1 caMOKOHTPOJIA M0 Teme «/[HoaAbI U THPHCTOPBD)

1. Yem OTaM4arOTCs MOJIYIPOBOIHUKOBBIE TMOAbI HA OCHOBE P-I1 IEPEXOI0B U HA OCHOBE
MEePEX0/10B METAJLI-TIOIYTPOBOAHHK?

2. Kak 3aBuCAT BOJIbTaMIIEPHbBIE XapaKTEPUCTUKU MOTYTIPOBOHUKOBBIX JHOJ0OB Ha OCHOBE
KPEMHHUS OT TEMIIEPATyphl OKpYXkKarollel cpesbl?

3. HOJ'IYHPOBOI[HI/IKOBLIC CTa6I/IJII/ITpOHBI. BOJIBTaMHCpHLIe XapaKTCPUCTHUKU CTa6I/IJ'II/ITpOHOB.

4, BBIHPHMI/ITGJ'II/I Ha OCHOBC NIOJTYINPOBOJHUKOBBIX JUOJOB. HpCI/IMYIJ_ICCTBa BBIHpHMHTCHCﬁ,
IMOCTPOCHHBIX HA OCHOBEC AWOA0B C IIEPEXOJaMU METAJTI-TITIOTYIIPOBOJHHUK.

5. TpuoaHbIe THPUCTOPBL. Y CTPOKMCTBO U BOJIBTAMIIEPHBIE XapaKTEPUCTUKH.
6. YrpapisieMble MOJYIPOBOJIHUKOBBIE BBITPSIMUTENN HA OCHOBE TUPUCTOPOB.



3agaun

1. ITapamerpuueckuii cTabUIN3aTOP HAPSHKEHUS BBIITOJIHEH HA TIOJIYIPOBOJHHUKOBOM
CTaOUITUTPOHE C HAMPSHDKEHUEM JIABUHHOTO TPo00si, paBHOM 6B. OrnpenenuTh Kakas BeITUYUHA
HanpsDKEHUs OyZIeT MOAICPKUBATHCS Ha BBIXO/IE€ CTA0MIIN3aTOPa HAIPSKCHHUS.

2. OHpGI[eJII/ITB MO0 CTaTU4YCCKUM BOJIbTAMIICPHBIM XapPaKTCPUCTHUKAM BO CKOJIBKO pa3
YMCHBIIACTCA BCJIMYMHA NAJACHUA HAIIPSXKCHUSA Ha ITOJIYIIPOBOJHUKOBOM JUOAC ITPHU
HCIIOJIb30BAHWHU B BBIIPAMUTEIAX KPEMHUCBBIX JUOJ0B C MIEPECXOA0OM MCTAJUI-TIOJYIIPOBOAHUK,
BMECTO IUOJO0B C «P-II»-IIECPEXOJAMHU.

Bomnipocsl 11t caMOKOHTPOJIsE 10 TeMe « TpaH3ucTopbD)

0. Yto Ha3wiBaeTcs Tpan3uctopom? Kakosa kiaccudukaius TpaH3UuCTOPOB?
1. KakoBbI npuHIMI pabOThI U YCTPOHUCTBO OMIOJISPHOTO TpaH3UCTOpa?

2. Kak onpenenuts BXOAHOE CONPOTUBIICHUE OUIOISIPHOTO TPAH3UCTOPA MO BXOJHBIM
CTaTMYECKHUM BOJIbTAMIIEPHBIM XapaKTepUCTUKaM?

3. Uem 0OBsICHSIETCSI HU3KUH YPOBEHb COOCTBEHHBIX IIIYMOB KaHAJIBHBIX TPAH3UCTOPOB?
4. Kak 3aBucut Tok croka M/III - Tpan3ucropa oT HanpsHKEHUS 3aTBOP-UCTOK?

5. Uem oOBsicHsIETCSl Majiasi MOIIHOCT, moTpedsiemas KMIT/I - TpaH3uCTOpOM OT HCTOYHHKA
NUTaHUs?

6. UeMm oOBsicHsIETCS OOJbIIas BEIMYMHA BXOAHOTO COMPOTUBICHUS KAHAIBHBIX TPAH3UCTOPOB?
7. KakoBbI mprMeHeHUs1 OUTOJSIPHBIX TPAH3UCTOPOB.

8. Kakue cxembl BKJIFOUEHHSI OUITOJISIPHBIX TPAH3UCTOPOB UCIIONIB3YIOTCS B YCHIUTEISX
CUTHAJIOB?

9. IlosicHUTE IPUHIKIT JCHCTBUS ¥ Ha3HAYeHUE (PUIbTpa HIDKHHUX YacToT. Kakue THIbI
(GWIBTPOB HUKHUX YaCTOT BbI 3HaeTe?

10. Kak 3aBUCHT OT YaCTOThI aMIUTUTYAHO-4aCTOTHAS XapaKTEPUCTUKA ONEPAIIHIOHHOTO
ycwurens?

11. KakuM MeTO10M MOKHO PacCIIMPUTh TMHAMUUYECKHUI THANAa30H AMIUIUTYAHOU
XapaKTEPUCTUKU YCUIIUTENSA?

5. YueOHo-MeTOoAMYeCKOE 00eceyeHue JUCHHIIMHBI (MOLYJIsl).

ITepedyenn coBpeMeHHBIX NPO(ecCHOHANBHBIX 023 JAHHBIX M HHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

IIpodeccnonanbHbie 0a3bI JAHHBIX
Ba3b1 nanabix UHUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/
9BC «YHuBepcuTerckasi 0udImoTexka onJaitn» Www.biblioclub.ru

Pecypc conepxxut yueOHUKH, ydeOHbIe TOCOOUs, MOHOTpaduu, IEPUOAUYECKUE U3TaHUS,
CIIPaBOYHMKH, CJIOBapH, SHIMKIoneauu. B HacTosmiee Bpemst BkitouaeT Oosee 130 Thic.
HalMEHOBaHUU. Pexxum octyma: s 3aperucTpupOBaHHBIX M0JIb30BATENEH.

OBC AI'Y na miardpopme anmapaTHo-porpamMmHoro kommuiekca OOO KAV
http://adygnet.bibliotech.ru

Pecypc comepxut aeKTpoHHBIC aHAIOTH TPYIOB npenoaaBareneit AI'Y. OGecreunBaer
JOCTYIl K HEOOXOAMMBIM JijIsi 00pa30BaTENIbHOrO Tpolecca M3JaHuAM. Pexum jpoctyma: amis
3aperuCTPUPOBAHHBIX MOJIb30BATENEH.

00O «HayuHnas 3JiekrponHasi oudauoreka» (HIb) www.elibrary.ru



http://inion.ru/resources/bazy-dannykh-inion-ran/
http://www.biblioclub.ru/
http://adygnet.bibliotech.ru/
http://www.elibrary.ru/

Poccuiickuit nHpOpMaAITMOHHO-aHATTUTHYECKUI MOpTal B 00JaCTH HAYKH, TEXHOJIOTUU H
00pa3zoBaHMs, B TOM YHKCJIE AIEKTPOHHBIE Bepcuu Oosee 3900 pocCHiicKknX HayYHO-TEXHUUECKHUX
KYPHAIOB, 3 KOTOPBIX Oosiee 2800 KypHATIOB B OTKPHITOM JOCTYIIE.

MexayHapoaHbie 0a3bl JaHHBIX HAYYHBIX U3IaHUI
Web of Science https://apps.webofknowledge.com Haykomerpuueckas pedeparuBHas 6a3a
JIAaHHBIX KYpHAJIOB U KoH(pepeHuid. Pexxum nocryna: IP agpeca yHuBepcurera

Scopus https://www.scopus.com/search/ — 3to Haykomerpuueckas pedepaTuBHas 0Oasza
JIAHHBIX, BXOJsIIas B 0a3y maHHbIx SciVerse komnanuu Elsevier. SciVerse oobeaunser B cede
MaTepuaabl M3 KOJUIEKIIMH PELEeH3UPOBAaHHON jHTeparypsl SciVerse Scopus, coOpanus
MOJTHOTEKCTOBBIX crateit SciVerse ScienceDirect. Pexxum noctyna: IP anpeca yHusepcutera.

ZbMATH https://zbmath.org/ PedepatuBHas 06a3a AaHHBIX 1O YHCTOM W TPHKIAIHON
MaTeMaTuKe.

HuTepHer-pecypenl oTKpbITOro gocryna (Open Access)
(MudopmaimoHHO-TTOMCKOBBIE (CTIPABOYHBIE) CUCTEMBI)

HNupopmanunonnas cucrema «EaxmHoe oKHO noctynma Kk o0pa3oBaTelbHBIM pecypcam
http://window.edu.ru/ Pecypc oGecrieunBaeT CBOOOIHBIN JOCTYIl K HMHTErPajJbHOMY KaTajory
00pa3oBaTeNbHbIX HHTEPHET-PECYPCOB, K OSJIEKTPOHHOM OHOIMOTEKe Y4eOHO-METOAMYECKHUX
MaTepHajoB Ui OOMEro M NPOPECCHOHATBHOTO OOpa30BaHUS M K pecypcam CHCTEMBI
denepanbHbIX  00pa3oBaTENbHBIX IMOPTANOB, OOBEAMHAET B €IUHOE HMH(POPMAIIMOHHOE
IPOCTPAHCTBO DJIEKTPOHHBIE PECypChl CBOOOTHOIO TOCTYIA Uil BCEX YpPOBHEH 0OpazoBaHUs B
Poccun.

YHuBepcuTerckasi HHpopMamuoHnnasi cucrema Pocceust Uisrussia.msu.ru

OTkpsiThIe 00pa3oBaTebHbIEe KypPChI

Kypcbl OcHOBBI (pM3HKH OJIYNIPOBOIHUKOB M 3JIEKTPOHUKH HA PYCCKOM fI3bIKe:
https://openedu.ru/course/mephi/mephi bmos
https://www.edx.org/course/osnovy-fiziki-poluprovodnikov-i-elektroniki

Kypc OcHOBBI (PM3HKH NOJYNIPOBOJHHKOB 1 JICKTPOHUKH HA AHIVIMHCKOM SI3bIKeE:
https://www.coursera.org/learn/semiconductor-physics#syllabus



https://zbmath.org/
http://window.edu.ru/
http://uisrussia.msu.ru/
https://openedu.ru/course/mephi/mephi_bmos
https://www.edx.org/course/osnovy-fiziki-poluprovodnikov-i-elektroniki
https://www.coursera.org/learn/semiconductor-physics#syllabus

Taouauna S.1. OcHoBHAas1 JiUTEepaTypa

No HaumenoBanwue, Onbmuorpaduyaeckoe onvucanue
/i
1 Oununnos, B.B. ®usnka mosrynpoBoHUKOBBIX TPHOOPOB: pakTukyM / B.B. ®uimmnmos,
C.B. Munyxk. — Jluneuk : JIuneukuii rocyaapcTBEHHBIN M€arornyecKuii yHUBEPCUTET
nmenu I1.I1. CemenoBa-Tsan-Illanckoro, 2016. — 125 ¢. : ui., Ta0i1., cxeM. — Pexxum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=576863
2 Owisak, M. M. OcHOBHBIE (hU3HUECKHE TTPOIECCHI B TPOBOAHHUKAX, TIOTYIIPOBOJHUKAX H
JIUAJICKTpUKax: yaeOHoe mocooue / M. M. @unsik. — Operdypr: OI'Y, 2015. — 134 c.
9BC: Pexxum mocryma: http://pda.biblioclub.ru/index.php?page=book&id=438992&sr=1
3 | JleGenen, A. Y. duszuka moaynpoBoJHUKOBBIX puoopoB / A. U. Jlebenes. — M..:
®uszmariut, 2008. — 488 c.
9BC: Pexxum nocryma: http://pda.biblioclub.ru/index.php?page=book&id=68403&sr=1
4 Urymnos, B. H. ®usnueckre 0CHOBBI MUKPOIJIEKTPOHUKH [ DIIEKTPOHHBIHN pecypc]:
yuebHoe nocodue / B. H. Urymuos. — M., bepnun: dupexkr-Meaua, 2014. — 358 c.
9BC: Pexum nocryna: http://pda.biblioclub.ru/index.php?page=book&id=271708&sr=1

Tabnuna 5.2. JlononHuTeNbHAS TUTEpATypa

No Haumenoanue, 6ubnuorpaduueckoe onvcanue
n/m

1 | Ctunebanc, JI. C. ®usuka nonynpoogaukoB / JI. C. Ctunebanc. — M. : CoB. paguo, 1967.
—452 c.

2 [HknoBckuid, b. Y. DnekTpoHHbIE CBOWCTBA JIETUPOBAHHBIX MOTYITPOBOJHUKOB
[Dnextponnsiii pecypc] / b. W. llIknosckuii, A. JI. Ddpoc. — M.: Hayka, 1979. — 416 c.
9BC: Pexum nocryna: http://pda.biblioclub.ru/index.php?page=book&id=483402&sr=1

3 PriBkuH, C. M. ®oTo3nekTprueckue apiaeHus B noaynpoBogHukax / C. M. PeiBkuH. — M.:
l'ocynapcTBeHHOE M31aTENBCTBO (PU3UKO-MaTeMaTHIecKOi IuTepaTypsl, 1963. — 496 c.
9BC: Pexxum nocryma: http://pda.biblioclub.ru/index.php?page=book&id=483399&sr=1

4 | Ye6orapes, C. H. [TonynpoBoAHUKOBBIE HAHOT€TEPOCTPYKTYPHI C IPOMEKYTOUHON
noa3onoit / C. H. Yeborapes, B. B. Kanunuyk, JI. C. JIlynun. — M.: @usmaraur, 2016. —
192 c.
9BC: Pexxum nocryma: http://pda.biblioclub.ru/index.php?page=book&id=485236&sr=1

Tabmuna 5.3. Pecypcel nHGOpMAIIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTu «HTepHEeT»

Ne HazBanue (anpec) pecypca
/I
1 | https://openedu.ru/course/mephi/mephi_bmos/ Kypc OcHOBbI (HU3UKH MOTYITPOBOIHUKOB U
9JICKTPOHUKHU
2 | https://www.coursera.org/learn/semiconductor-physics#reviews Kypc Semiconductor
Physics
3 | www.window.edu.ru EnuHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam



http://biblioclub.ru/index.php?page=book&id=576863
http://pda.biblioclub.ru/index.php?page=book&id=438992&sr=1
http://pda.biblioclub.ru/index.php?page=book&id=68403&sr=1
http://pda.biblioclub.ru/index.php?page=book&id=271708&sr=1
http://pda.biblioclub.ru/index.php?page=book&id=483402&sr=1
http://pda.biblioclub.ru/index.php?page=book&id=483399&sr=1
http://pda.biblioclub.ru/index.php?page=book&id=485236&sr=1
https://openedu.ru/course/mephi/mephi_bmos/
https://www.coursera.org/learn/semiconductor-physics#reviews
http://www.window.edu.ru/

4 | http://edu.ru denepanbublii nopran «Poccuiickoe 00pazoBaHUE

Tabmuna 5.4. [lepuoandeckue u3naHus

Ne HanmenoBanue

n/n

Kypnan «CoBpeMeHHas aeKTpoHHKa» — https://www.soel.ru/zhurnal/o-zhurnale/

Kypnan «Pagnorexnuka u anekTponuka» https://sciencejournals.ru/journal/radel/

XKypran «nekTpoHUKa U 3JeKTpoTexHuka» https://e-notabene.ru/elektronika/

Kypuan «CBY Dnexrponuka» https://microwave-e.ru/o-zhurnale/

S E RN L

Kypuan «Ycnexu pusmueckux Hayk» https://ufn.ru/

6. O6pa3oBare/ibHbIe TEXHOJIOTHHI
Tabmuma 6. O06pa3zoBaTeIIbHBIC TEXHOJIOTHU

Bce JICKIMOHHBIC 3aHATUS MPOBOAATCA C UCITOJIb30BAHUEM NNPC3CHTALIMOHHBIX
BHACOMATCPUAJIOB. HpI/I 9TOM Ha JICKUAX U MMPAKTUYCCKUX 3aHATUAX UCIIOJIb3YHOTCA
CICAYIOUC TCXHOJIOTHU:

WNHupopMalinoHHO — KOMMYHHUKAIIMOHHAs TEXHOJIOTHSI.

Texaomorus Pa3BUTHA KPUTHYCCKOT'O MBIIIJICHUSA

7. MeToauyeckue peKOMeHIAUMHU 10 TUCHUILIMHE (MOYJIIO0).

MeToauueckue PE€KOMEHIAUHU NTpennoaaBaTe/ 1o

W3yunB conepxkaHue ydeOHOW IUCIUIUIMHBI, II€JIecO00pa3HO pa3padoTaTh MaTpHILy
HauOosee MpEeANOYTUTEIbHBIX METOJ0B OOyueHus U (QOpM CcaMOCTOSTENbHON paboThl
CTYJEHTOB, aICKBaTHBIX BUJAM JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHUH.

Heob6xomumo mnpemycMoTpeTs pa3Butue (HOpM CcaMOCTOSTENHHOM pabOThI, BBIBOIS
CTYJCHTOB K 3aBEpIUEHUI0 W3Y4YEHUs] y4eOHOM IUCIUIUIMHBI Ha €€ BBICHIMI YpoBeHb. Ilo
y4eOHOMY IIJIaHy IPEAYCMOTPEHO MPOBEACHNE PA3HOTO THITA 3aHATHIA.

By3oBckast Jekiusi — IJIaBHOE 3BEHO JMJIAKTHYECKOro nukia oOydenus. E€ memp —
dopMHpOBaHHE Yy CTYACHTOB OpPHUEHTHPOBOYHOM OCHOBBI Ui TOCJIEIYIOUIET0 YCBOEHUS
MaTepuaja METOJOM CaMOCTOATENbHOM paboTel. ConepkaHue JEeKIUH JOHKHO OTBEYaTh
CJICAYIOIIMM JAUJIAKTHYECKUM TPEOOBAHHSIM:

- U3JI0KEHHUE MaTepHualla OT IIPOCTOr0 K CI0KHOMY;

- JIOTMYHOCTb, YETKOCTb U SICHOCTh B U3JI0’KEHUH MaTepHaa;

—  BO3MOXXHOCTb NMPOOJIIEMHOT0 U3JI0KEHMS, TUCKYCCUH, TMAJIOTa C HEJIbI0 aKTHBU3ALUT

JESATEIIBHOCTH CTY/IEHTOB;
- Omopa CMBICIOBOM YacTH JIEKIMH Ha THOJUIMHHBIE (aKThl, COOBITHA, SBICHUS,
CTaTUCTUYECKUE JIaHHBIE;


http://edu.ru/
https://www.soel.ru/zhurnal/o-zhurnale/
https://sciencejournals.ru/journal/radel/
https://e-notabene.ru/elektronika/
https://microwave-e.ru/o-zhurnale/
https://ufn.ru/

- TeCHas CBS3b TEOPETHUECKUX TIOJOKEHUH U BBIBOJAOB C MPAKTHUKOW M Oyaymie

npodecCHOHATIBLHOMN 1eSTETbHOCTBIO CTYIEHTOB.

[IpenoaBaTens, YUTAIOMIUNA JIEKIIMOHHBIE KYPCHI B By3€, JIOJDKEH 3HATh CYIIECTBYIOIINE
B TIeIarOTUYECKON HAyKe M UCIIOJIb3yeMble Ha MIPAKTUKE BAPUAHTHI JICKIIUH, UX TUAAKTUIECKUE U
BOCIIMTHIBAIOLIME BO3MOXHOCTH, a TAaKKE MX METOAMUYECKOE MECTO B CTPYKTYpe IIpolecca
00y4eHusl.

JlekuMM YUTAIOTCA C HCHOJB30BAHMEM HATJSIHBIX IOCOOMH W AJIEKTPOHHBIX
Ope3CHTAlMid, C TPUMEHEHHEM COBPEMEHHBIX METOJOB OOYYEHHS, CTHMYJIUPYIOIIUX
MIO3HABATENbHYIO AaKTUBHOCTh. B Hayane KaXXAOro NPaKkTHUECKOTO 3aHSATHs IPErojaBaTelb
OpraHM3yeT INOBTOPEHHE HM3YyYEHHOI'O Ha JIEKIMU MaTepuajia M0 KOHTPOJIbHBIM BOIpOCaM K
JAHHOMY TPAaKTUYECKOMY 3aHSTHIO, BCIIOMHHAET CO CTYyIEHTaMM MOHATUHHBIN ammapar. [lpu
BO3HUKHOBEHUH 3aTPyJHEHHH y CTYAEHTOB IpH PEIICHUH 3a/ad IPernoAaBaTesb IMOAPOOHO
pa3bupaeTr KaXKAblil mar pemeHus ¢ 00s3aTeIbHBIM BOBJICYEHHEM CTYEHTOB IPYIIIbLI B IIPOIECC
00CyXJIeHUS aJIfOpUTMa PEIICHUS 3a/1auH.

B ycrnoBusix mpeo6iaaromniero TeopeTHIeckoro 00yueHus o0si3aTeIbHbIM YCIOBUEM IS
(dopMHpOBaHUSI YMEHUN W HABBIKOB SIBIISIETCSI YCBOCHHE TEOPETHYECKOTO MaTephalia, OdTOMY
BOTIPOCHI KOHTPOJIS JTOJDKHBI TPOBEPSATH TOT TEOPETUYECKUN MaTephall, COJAEpKaHUE KOTOPOTro
IIPEJICTAaBICHO B KOHCIEKTE JIEKIMW M yKa3aHHOW sureparype. IlepedeHb paccMaTpuBaeMbIX
BOTIPOCOB T10 TEME MPEToAaBaTeNb (POPMUPYET BO BPEMsI UTCHUS JIEKLIUH.

[lo ypoBHIO CIOXHOCTH IPEIyCMATPUBAIOTCA Camble PA3JIMYHBIE  BOIPOCHI,
IpeJioJiaratolive BOCIPOU3BEACHUE U 3aKPEIUIEHHE TEOPETUYECKOr0 MaTepuraia, IpPOBEPKY €ro
OCMBICJIEHHS, BOIIpOCHl Ha 00oOmeHue, aHanu3 MW cuHTe3 U jAp. OO0s3aTenbHO
IpeIyCMaTPUBAIOTCS KOHTPOJIBHBIE BOIPOCH HAa MPOBEPKY YCBOCHHSI OMPEICIICHUH KITFOUEBBIX
MOHSATUH, 3HaHUE (PAKTOB, TEOPU, KOHIETIIUM, TO €CTh BCETO TOTO, YTO OMPEEIsIET OCHOBHOE
CoJIep’KaHue TEMBI.

Bonpocel u 3agaHust Uisi KOHTPOJIS JIOJDKHBI MO3BOJIUTH CTYJEHTaM CaMOCTOSITEIBHO
OIpeeNIUTh YPOBEHb YCBOCHUS yueOHOrO0 MaTepuala Mo TeMe, MPEICTaBICHHOIO B JIEKIUH, Ha
NPaKTUYECKOM 3aHSITHH.

CemuHap MPOBOJUTCS TIO Y3JIOBBIM U HaMOOJIEe CIOKHBIM BOIIpOcaM (TeMaM, paszesiaMm)
yaeOHOi mporpaMmbl. OH MOKET OBITh IMOCTPOEH KaK Ha MaTepuaje OJHOW JICKIIUH, TaK ¥ Ha
coJiep’KaHUU 0030pHOI JIEKINH, a TaK)Ke [0 ONPEeIEHHON TeMe 0e3 UTEeHHs MpeIBapUTEIbHOM
nekuuu. ['maBHass u ompenenstonias 0COOEHHOCTh JIOOOr0 CEMHHapa — HaJIW4YUe 3JIEMEHTOB
JUCKYCCUM, TPOOJEMHOCTH, Juajora MEXJy MpenojaBareileM M CTyIeHTaMH U CaMUMU
CTYJEHTaMH.

[Tpu mOATroTOBKE KIACCHUYECKOTO CEMHMHAapa >KeIaTelIbHO MPUIEPKUBATHCS CIETYIOIIEro
aIropuTM™ma:

a) paspabomka yueOHO-MemoouyecKo20 Mamepuala:

- (opMyIHpOBKa TEMBI, COOTBETCTBYIOIIECH IPOTPaMMe;

- OmpenesieHNe JUIaKTHIeCKHAX, BOCIIUTHIBAIONINX M (POPMHUPYIOMINX eI 3aHATHS,

- BbIOOp METOJI0B, MPUEMOB U CPEACTB 00YUEHHUS [ IPOBE/ICHUS CEMUHAPA;

- 1ox0op IUTEpaTyphI 7S PETOAaBaTeNsl U CTY/IC€HTOB;

- TIpY HEOOXOJMMOCTH MTPOBEICHUE KOHCYIBTANHN ISl CTYJICHTOB;

0) noocomoska cmyoeHmos u nPpenooasamensi.

— COCTaBJICHUE IUIaHA CEMUHapa U3 3-4 BOIPOCOB;



- TpeAOCTaBICHHUE CTYACHTaM 4-5 HEeH JUIsl MOATOTOBKH K CEMUHAPY;

- TPEeNOCTaBICHHE PEKOMEHJAIMIl O TOCIEeOBATEIBHOCTH HW3YUEHHS JUTEpaTyphl
(yueOHMKH, ydyeOHbIE MOCOOHWs, 3aKOHBI M IIOCTAHOBIICHHS, PYKOBOJICTBA U IIOJIOKEHHS,
KOHCIIEKTBI JICKIUI, CTaThH, CHPAaBOYHUKH, MH(OpPMAIMOHHBIE COOPHUKHM U OIOJIJICTEHH,
CTaTHCTUYCCKHE JaHHBIC U JIp.);

- co3jaHue HabOpa HaIJIAHBIX IOCOOUH.

[TogBons UTOTM cCeMUHapa, MOXKHO HCIIOJIB30BATh CIEAYIOIINE KPUTEpUU (ITOKA3aTEeIIH)

OLIGHKU OTBETOB:

— TIOJHOTA U KOHKPETHOCTh OTBETA;

— TIOCJIEZIOBATENILHOCTD U JIOTHKA U3JI0KEHHS;

- CBsI3b TEOPETUYECKUX IOJIOKEHHUN C IPAKTUKOM;

- 000CHOBAaHHOCTH M JIOKA3aTEIbHOCTh N3JIAraeMbIX MOJOKCHHA;

- HaJM4YMe KaYeCTBEHHBIX M KOJMUYECTBEHHBIX ITOKa3aTeleH;

- HaJM4YMe WUTIOCTPALUH K OTBETaM B BUJI€ HCTOPUIECKHUX (aKTOB, IPUMEPOB U TIP.;

— YpOBEHbB KYyJbTYpPbI peUH;

—  HCIIOJIb30BAaHHE HATJISITHBIX TIOCOOMI U T.11.

B KoHIIe ceMrHapa peKOMEHIYETCs 1aTh OLIEHKY BCETO CEMUHAPCKOTO 3aHATH, 00paTHB

0co00e BHUMaHNE Ha CIIETyIOLINE aCIIeKThI:

- KadecTBO MOJTrOTOBKH;

- CTENEHb YCBOCHUS 3HAHMIA;

-~ aKTHBHOCTb;

— TIOJIO)KHUTENBHBIE CTOPOHBI B pabOTE CTYJCHTOB;

— IICHHBIC U KOHCTPYKTHBHBIC MTPEIIOKEHUS;

- HEIOCTaTKH B paboTe CTYICHTOB,;

—  3a/I1a4M U IYyTH YCTPAHEHUS HEIOCTATKOB.

[Ipy mpoBegeHWM  aTTeCTalMd  CTYACHTOB BaXHO  BCEr/la  IMOMHHUTB, YTO
CHCTEMaTHYHOCTh, 0OBEKTUBHOCTh, APTYMEHTUPOBAHHOCTh — TJIABHBIC TPUHIIUITBI, HA KOTOPBIX
OCHOBAaHBI KOHTPOJb M OIICHKA 3HAHWH CTYACHTOB. 3HAHWE KPHUTEPHEB OIICHKH 3HAHUHN

00513aTeNIbHO JJId IPEnogaBaTeiid U CTyJCHTA.

MeToauueckue YKazaHusd CTyJACHTaM M0 TUCHHUIIIMHE

ITpodeccronanbHasi MOArOTOBKA B COBPEMEHHBIX BYy3aX CTPOUTCS MO MPHHLUIY «OT
TEOPHH K MPAKTUKE», YTO co3aaeT 0azy /s (OpMHUPOBAHUS YMEHMH M BIaJCHUN (HaBBIKOB) Ha
OCHOBE YCBOCHHSI TEOPETUYECKOro Marepuaia. MIMEHHO mol’ToMy cielnyeT ocoboe BHUMaHHE
YIEIATh KAUECTBY YCBOEHUS TEOPETUUECKOTO MaTepHaa.

N3ydyeHne qUCHUIUINHEI IPEAYCMATPUBAET JIEKIIUOHHBIE U TPAKTUYECKHUE 3aHITHSI, a TAKKE
CaMOCTOSITeNIbHYI0 paboTy. M3yueHuwe Kypca 3aBeplIaeTcsi MPOMEXYTOUYHOW aTTecTalhew.
YcnemrHoe u3yueHue Kypca TpedyeT MOoceIleHus JIEKIUH, aKTUBHOM paboThl Ha MPaKTHYECKUX
3aHATUSAX, BBIMOJIHEHUS BCEX YUEOHBIX 3a/laHUM, 03HAKOMJICHHUS C OCHOBHOW M JIOTIOJIHUTENIHbHON
JIUTEPATYPOH.

Lenp nekuuu — QGOpMUPOBAHME OPUEHTHPOBOYHOM OCHOBBI Ui MOCIETYIOLIETO
YCBOEHHs CTyJAeHTaMu YydeOHoro matepuana. JIekiuss B mporecce U3y4eHHs JUCHUIUIMHBI
MO3BOJISIET MPEACTAaBUTh CTYACHTY HOBBIM yueOHBIM MaTepHal, pa3biCHUTh TEMbI, TPYAHBIE IS



NOHMMAaHMs, CHUCTEMAaTU3UPOBAaTh YUYEOHBIM Marepuai, COPHEHTHUPOBaTb B CTPYKType U
coJiepKaHuu y4eOHOro mpoliecca.

B xone nexuuii mpenojaBatenb M3IaraeT U pa3bsACHSIET OCHOBHBIC, HanOOJEe CIOXKHBIE
MOHATHUS TEMBI, a TAK)KE CBS3aHHBIC C HEH TEOPETUYECKUE M MPAKTHUECKUE MPOOJIEMBI, AaeT
PEKOMEHIALMHU JJIsl TPAKTUYECKOTO 3aHATHS W YKa3aHWS U BBIIOJIHEHHUS CaMOCTOSTEILHOU
paboTHI.

B xozxe neKIMOHHBIX 3aHATHA 0OydaromeMmycss He0OOXOAMMO BECTH KOHCHEKTHPOBAHUE
yuebHoro Mmatepuana. OOpamaTh BHUMaHHE Ha KaTeropuH, (OPMYIHPOBKH, PACKPHIBAIOIINE
coJiepKaHNe U3y4aeMOi TUCIUIUIMHBI, HAyYHbIE BHIBOJIbI U PAKTHUECKUE PEKOMEHIALINH.

Marepran Kaxaod JEeKIHH JO0JDKEH OBITh NpopaboTaH: JOJDKHBI OBbITH BBIICICHBI
OTIpeieNIeHNs], TOHATHUS, 3aKOHBI, TEOPEMBI U MX JIOKa3aTeNbCTBa (MpU Hanmu4uu). JlomkHa ObITh
yCBOEHA JIOTHYECKAs! CBSI3b 3JIEMEHTOB M3YYEHHOI'O MaTepHara.

[Tpu mapannensHON paboTe ¢ y4yeOHOW JUTEpaTypoil HEOOXOAMMO KOHCIEKTHUPOBATH
npopabaTbiBaeMblii MaTepHall. Bce HEMOHSATHBIE MOMEHTHI CIEyeT 00s3aTelIbHO pazodparh ¢
npernoiaBaTeseM Ha 3aHsATHH Win B pamkax CP.

[TonroToBKa K JIGKIIMHU 3aKJIIOYACTCS B CICIYIOIIEM: MPOYUTANTE YU4EOHBIM MaTepHal 1o
TEeMe JIeKIIMH B y4eOHHWKaxX M y4eOHBIX MOCOOMSX, YACHHUTE MECTO M3y4aeMOW TeMBbl B CBOECH
npoeCCHOHATBPHON TOATOTOBKE, BBIMHUIINTE OCHOBHBIC TEPMHUHBI, YSCHHTE, Kakue y4eOHbIE
AIIEMEHTHI OCTAJUCH JIJIsl BAC HESICHBIMH, 3alTUIINTE BOIIPOCHI, KOTOPHIE BBl 33JJaIUTE JIEKTOPY Ha
JCKIIHH.

[IpakTuyeckoe 3aHsTHEe — (opMa OpraHM3alUK OOydYeHHs, KOTOpas HarpaBlieHa Ha
(dopMHpOBaHUE NMPAKTUUECKUX YMEHHUH W HABBIKOB U SIBIISIETCS CBSI3YIOLIMM 3BEHOM MEXIY
CaMOCTOSITENIbHBIM ~ TEOPETHYECKUM OCBOCHHEM CTyJIEHTaMH Y4eOHOW JUCHMIUIMHBI U
IpUMEHEHHEM ee MOJIOKEeHUM Ha npaktuke. IIpakTudeckoe 3aHATHE MO3BOJSET Pa3BUTh Y
CTYACHTOB  TPO(PECCHOHATBHYIO  KYIbTYpy H  NPO(PECCHOHATBHYI0  KOMMYHHKAIIHIO.
[IpenoaBatens B 3TOM Cilydae SBISETCS KOOPAMHATOPOM OOCYKACHUN IpelIoKEeHHBIX
NPAKTUYECKUX 3aJaHMi, MOJArOTOBKA KOTOpBIX sBiseTcss o6s3aTenbHOi. [loaToMy Tema,
NPaKTUYEeCKHE 3a/laHusl U OCHOBHBIE HCTOYHHMKHM OOCYXICHMs TpEeAJararoTcsl CTYIACHTaM
3apanee. Llenn oOcyxIeHHs ¥ BBIOJHEHHS 33/IaHUI HarpaBiieHbl Ha (OpPMHUpOBAaHUE 3HAHUIA,
YMEHUH U HaBBIKOB NpOQecCHOHaIbHON MoJdeMUKH U (popMupoBaHue komnereHuuil. Ha stame
MOJTOTOBKH JIOMHHHPYET CaMOCTOSATENbHAas paboTa CTYACHTOB IO PEHMICHHIO NpodiIeM |
3aJaHMii, a B TpOLECCEe 3aHATUA MIET aKTMBHOE OOCYXKJEHHE, TUCKYCCUM M BBICTYIUICHUS
CTYZIEHTOB, I/I€ OHM IIOJ PYKOBOJCTBOM IIPENO/ABAaTENs JENaloT 0000IIaonye BBIBOABI U
3aKJIFOYCHHUS.

3Has TeMy NMPaKTHYECKOTO 3aHATHS, HEOOXOANMO TOTOBUTHCA K HEMY 3a0J1arOBPEMEHHO:
YUTaTh PEKOMEH/IOBAHHYIO U JIOMOJHUTEIBHYIO JINTEPATYPY, KOHCIEKT JIEKLIUH, METOINYECKHe
yKa3aHUsl K TPaKTHUYECKUM 3aHATHSIM, CTPYKTYpHpPOBAaTh MaTEpUal, COCTaBJSATH CIOBAPh
TEPMUHOB, OTBEYaTh HAa KOHTPOJbHbBIE BONPOCHI, pellaTh CHUTYallMOHHBIE 3ajaud W T.n. Ha
NPaKTUIECKOM 3aHATHU BBl MOXKETE IOJIYUYUTh KOHCYJIBTAIMIO IPETOAaBaTelis 10 JI00MY
y4eOHOMY BOIIPOCY M3Y4aeMOi TEMBI.

Ilon camocTosTenbHOM paboOTONl CTYJEHTOB MOHMMAIOT Y4YEOHYIO J1€ATelIbHOCTh
CTYACHTOB, KOTOpas OpraHM30BaHa IPENOAaBaTENIMU, HO OCYILECTBIIAETCS CTYJIEHTOM 0e3
HETIOCPEJCTBEHHOTO YYacTHs TpernojaBareisi B yU4eOHOH IeSTelNbHOCTH CTyJeHTa. Bce BHIBI
CaMOCTOSITENIbHOW pabOThl CTYAEHTOB IO AMCHUIUIMHE TMPEACTaBIE€Hbl B (OHAE OIEHOYHBIX
cpenacTB. YeTkasi opraHusanusi caMOCTOSITENIbHOM paboThl CTYJEHTOB JenaeT ee 3PGEeKTUBHOM.
Orto olecrneynBaeTcsi MNPEIOCTABICHUEM CTYJIEHTaM: Y4YeOHbIX M y4eOHO-METOJUYECKUX
MoCcOOWH; TEMAaTWYEeCKHX IIAHOB JIEKIMH, MPAKTHUYECKUX 3aHATHHA, 0Opa3loB KOHTPOIBHBIX
paboT, TeCTOB, KEMCOB U Jp.; NEPEUHs 3HAHUN U YMEHUH, KOTOPBIMU OHHU JOJKHBI OBJIIETh IPU



U3YyYEHUH AMCUUIUIMHBL, MHQOpPMAIMK O MpoIenype caaud 3aueTa U dk3ameHa u ap. OTBeTHI
MPEJICTABIISIIOTCS B MUCbMEHHOM (opMe (TeyaTHOW, HEMOCPEACTBEHHO IMPEenoiaBaTeNio, WU
AJIEKTPOHHOM).

CaMmocrosiTenbHasi paboTa CTyAEHTa SBISETCS OCHOBHBIM CPEICTBOM  OBJIAJICHUS
y4eOHbIM MaTepuajioM BO BpeMs, CBOOOAHOE OT 0O0s3aTeNbHBIX Y4eOHBIX 3aHATHH. OHa
BKJIIOUAEeT B ce0sl BHIMOJHEHUE Pa3IMYHOTO PoJa 3aJaHUii, KOTOPhIE OPUEHTUPOBAHbI Ha OoJiee
rIyOOKOe YCBOCHHE Marepuaja H3ydyaeMoWl AUCHHMIUIMHBL [lo kaxkmod Teme ydeOHOU
JTUCIUILIMHBI CTYJIEHTaM Tpejuiaraercs rnepeueHb 3aJaHuil 111 CaMOCTOATEIbHOM paboThlI.

K BBIMONTHEHHIO 3a7aHUI JJII CAMOCTOSTEIBHONW PAOOTHI MPEABSIBISIOTCS CIICTYIOIINE
TpeOOBaHUS: 3aJaHUSl JOJDKHBI HCIOJHITBCS CaMOCTOATEIbHO W MPEICTaBIATHCS B
YCTQHOBJICHHBI CPOK, a TaKXe COOTBETCTBOBAaTh YCTAHOBJICHHBIM TpPEOOBAaHHIM TIO
opopmienuto. CTyqeHTaM Clie[lyeT: pyKOBOJCTBOBAThCS TpadUKOM CaMOCTOSATEIbHONU paboThl,
BBIIIOJIHATh BCE IIJIAHOBBIE 3a/laHUs, BBbIJABAa€Mble IpPENOJaBaTesieM Jis CaMOCTOSITEIbHOTO
BBITNIOJIHEHMS], U pa30MpaTh HA CEMUHApPaX U KOHCYJbTALUAX HESICHbIE BOMPOCHI; MIPH MOATOTOBKE
K 9K3aMEHY IapajljIeJIbHO MpopadaThiBaTh COOTBETCTBYIOLIME TEOPETUUECKHE U IPAKTHUECKUE
pas3zenbl IUCHUIUIMHBI, (PUKCUPYS HESICHBIE MOMEHTHI 711 MX OOCYKIEHUSI HAa KOHCYJbTALUU C
npernojaBaTesieM.

CaMocrtosiTennbHasi paboTa  CTYIEHTOB  SIBISETCA  OOS3aT€IbHBIM  KOMIIOHEHTOM
00pa30BaTeNbHOTO IIpolecca, TaK KaKk OHAa OO0ECIEeYMBAeT 3aKpEIUICHHE IOJydaeMblX Ha
JICKIIMOHHBIX 3aHITUSX 3HAHUM MyTeM MPUOOPETeHUS] HABBIKOB OCMBICICHUS M PACIIUPEHUS UX
COJIepKaHUs, HABBIKOB PEIICHHS aKTyaJbHBIX MPOoOJieM (OpPMHPOBAHUS OOIIEKYIbTYPHBIX H
npoecCHOHANBHBIX KOMIETEHIIUNA, HAyYHO-HUCCIIEeI0OBAaTeNbCKON AEITeIbHOCTH, TOJIOTOBKU K
CeMHHapaM, JJabopaTOpHBIM paboTaM, C/1ade 3a4eTOB M SK3aMEHOB.

[loarotroBka K MNPOMEKYTOYHOM aTTECTAllMM BEAETCA Ha OCHOBE IOJYYEHHOTO
JEKIMOHHOTO MaTepuajlla M pPEKOMEHJOBAaHHOW JIMTEPAaTyphbl, OCMBICIEHUS paboOThl Ha
MPAKTUYECKUX 3aHATUSAX U CAMOCTOSTENIbHOM paboTHI.

8. Obecneyenne 00pa3oBaTeIbLHOIO MPoLECcca VIS JIUL ¢ OTPAHUYCHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

B xone peanuzanuu AUCIUIUIMHBI UCHIOJB3YIOTCS CIAEAYIOIINE AOTOTHUTEIbHBIE METO b
00y4eHusl, TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCcTalli 00YyJaromuxcs B
3aBUCHUMOCTH OT UX UHIUBUAYATbHBIX OCOOEHHOCTEH:

® JUIS CIENBIX M CIa00BUISIINX:

- JIeKIMH O(OPMIIAIOTCS B BUJE AJIEKTPOHHOIO JIOKYMEHTA, JOCTYIHOTO C IOMOIIbIO
KOMITBIOTEPA CO CHEIUATU3UPOBAHHBIM TPOTrPAMMHBIM 00ECIICUCHHEM;

- INHUCBMCHHBIC 3aJaHHs BBIIIOJIHAIOTCA Ha KOMIBIOTEPEC CO CICHUATIU3UPOBAHHBIM
mporpaMMHbBIM 06€CH€‘-I€HI/ICM, HJIK MOT'YT OBITH 3aMEHEHBI YCTHBIM OTBETOM;

- obecrnieunBaeTCsl MHAUBUIyAIbHOE paBHOMEPHOE ocBerieHue He meHee 300 Jirokc;

- I BBIIIOJIHCHUA 3adaHUA IIpU HGO6XOJII/IMOCTI/I MpEeaAOCTABIACTCA YBCIMYHMBAIOIICE
YCTPOMCTBO; BO3MOXKHO TAK)X€ UCIIOJIb30BAHHE COOCTBEHHBIX YBETUUYUBAIOIINX YCTPONUCTB;

- IMCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBEIUYEHHBIM HIPU(TOM;

- 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOU (pOpMe UITH BBIMOIHSIOTCS B MUCbMEHHOM (hopMe Ha
KOMITBIOTEPE.

® JUIS TIIYXUX U CIa0OCTBIIAIINX:

- Jekuuu Oo(OpMIISIOTCS B BHUAE JJICKTPOHHOTO JOKYMEHTa, JMOO MPeIOoCTaBIseTCS
3BYKOYCUJIMBAIOIIas anmnapaTrypa UHAUBUIYAIbHOTO MOJIb30BAHMUS;

- MIMCbMEHHBIE 3a/IaHUs BHITMIOIHIIOTCS HA KOMITBIOTEPE B MUCHbMEHHOU opMe;



- 9K3aMeH M 3auéT MNPOBOAATCA B NHCbMEHHOW (hopME Ha KOMIIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

e Ul JUL C HAPYLICHUSMHU OIIOPHO-ABUTATEIILHOIO aIllapara:

- JeKIUH O(OPMISIIOTCS B BHJE AJIEKTPOHHOIO JOKYMEHTA, JOCTYHHOTO C MOMOIIBIO
KOMITBIOTEpA CO CHEIHMATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

- IIACBMEHHBIC 3aJaHUs BBIIOJHSAKOTCA HAa KOMIIBIOTEPE CO CHELUAIU3UPOBAHHBIM
MIPOrpaMMHBIM 00€CIIEYCHUEM;

- 9K3aMeH M 3a4€T MPOBOAATCS B YCTHON (hOpME MM BBITIOIHSIOTCS B TUCBMEHHOU (hopme Ha
KOMIIBIOTEPE.

IIpu HEOOXOIMMOCTH NPENYCMATPUBAETCS YBEIMUEHUE BPEMEHH IS ITOATOTOBKH OTBETA.

[Iponienypa  mpoBeAeHHsT  NPOMEXKYTOUYHOM  aTTecTauuu s OOydaromuxcs
YCTaHABIMBACTCS C Y4YETOM WX HMHIUBHIYaJbHBIX TCUXO(PHU3MUECKUX OCOOCHHOCTEH.
IIpomexyTOo4uHas arrecTauus MOKET IIPOBOAUTHCS B HECKOJIBKO JTaIlOB.

[Ipu nmpoBeneHun npoueaypsl OLIEHUBAHUS PE3YIbTATOB OOYUYEHHS MpPEAyCMaTpUBAETCS
UCTIOJIb30BAaHNE TEXHUYECKHUX CpPEACTB, HEOOXOOUMBIX B CBS3M C WHIWBUAYaJIbHBIMU
0COOEHHOCTSAMHU O00yYaroIuxcs. DTU CPEeACTBA MOTYT ObIThb IPEAOCTaBIEHbl YHUBEPCUTETOM,
WJINA MOTYT MCIIOJIb30BAThCsI COOCTBEHHbBIE TEXHUUECKHE CPECTBA.

[IpoBenenne mpoueAypbl OLIEHUBaHMUA  pe3yIbTaroB  OOydeHHUs  JIONyCKaeTcss ¢
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUH.

ObecnieunBaeTcs 10CcTyn K MHGOPMALMOHHBIM M OHOIHOrpaduuecKkuM pecypcam B CETH
WHTepHeT Ui Kakaoro oOydaromierocs B (opmax, aJalTHPOBAHHBIX K OTPAaHHYCHHSIM HX
3JI0pOBbsI U BOCTIPUSTHS MHPOPMALIUU:

® IS CJICIIBIX U CIa0OBUIAIINX:

- B IIe4aTHOM (hopMe YBETUUECHHBIM MIPUPTOM;
- B (hOpMe IJIEKTPOHHOTO JOKYMEHTA;

- B opme aynuodaiina.

e IS TUIYXHX M cIaOOCITbIIIANIUX:

- B Ie4atHou opwme;

- B (hOpMe IIEKTPOHHOTO TOKYMEHTA.

e Ui OOyYarOIIUXCS C HAPYIICHUSIMU ONIOPHO-/IBUTATEIBHOTO arapara:
- B IeyaTHOH popme;

- B (hOpMe IJIEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina.

VYueOHbIe ayauTopun i BCEX BU0B KOHTAKTHOM U CaMOCTOSATEIbHOM pa6OTLI, HaydHas

OuOIMOTEKA M MHBIC NOMCHICHHUA JIsA o6yquI/151 OCHaIlICHbI CIICIIHMAJIbHBIM 060pyI[OBaHI/ICM n
y‘{e6HLIMI/I MECTaMH1 C TCXHUYCCKUMHU CPECACTBAMU 06yquI/151.

9. MaTepuajbHO-TeXHHYECKOe o0ecneyeHne TUCHUIIMHBI (MOLYJIs).



.HCKI_II/IOHHBIG 3aHATUSA MPOBOAATCA B ayAUTOPUAX, MNPCAOCTABIACMBIX JICKAHATOM
dakynpTeTa B COOTBETCTBUM C paclucaHueM. JIeKIHH CONpOBOXKIAIOTCS MPE3eHTAIUsIMH,
NpeaACTaBIACMbIMU YCPE3 MCAHUAIIPOCKTOP U MHTCPAKTUBHYIO JOCKY HJIM TCJIICBHU30P C BBIXOAOM
B cetb MurepHer. IIporpammuoe oGecmeuenune IIK ayn. 3236, 329 u HOoyrOyka uis
IIPE3CHTALAN:

JIMneH31OHHOE MPOrpaMMHOE 0OecrieueHue

— oneparonHas cuctema Microsoft Windows Professional 7 Russian Upgrade
Academic OPEN. Microsoft Open License No 48824880;

— o¢ucHsii maker nporpamm Microsoft Office 2007 Russian Academic OPEN. Microsoft
Open License No 45084044

— cBOOOAHO-pACTIPOCTPaHsIEMOE IPOTPaMMHOE 00eCTICYeHHE:

OpenOffice Impress.



10. JIncT perucTpanum n3MeHeHH I

Howmepa nucros [Hata
OcHoBaHHE P
Howmep s actngpo BBEJICH
3aMCH IMoamuck BKa Jlata
ust
usMeHeHNS | appey | MOBP! | @HHYIMPO | precenmus
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