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I. AHHOTALIUA
1. Heap u 3a7a49u AUCHUIIIMHBI
Henb0 AUCHMIUIMHBL  SBJIIETCS  M3YYEHHME  TEOPETUYECKHX  OCHOB
MaKpPOCKOIUYECKOTO W MHKPOCKOMHYECKOTO OMUCaHUs (DU3HUECKUX CBONCTB
IIOJIYIIPOBOJHUKOBBIX MAaTE€pUalOB M PAaCCMOTPEHHUE Pa3iIUYHBIX aCIIEKTOB HX
IIPaKTUYECKOIO IPUMEHEHUS.
3agayaMm OCBOEHUS JUCLMIUIMHBI SBIISIOTCS:
— (GopMUPOBAaHKE NPEJCTABICHUS O 30HHON TEOPHUHU MOJIYIPOBOIHUKOB;
— W3Yy4YCHHUE CTaTUCTKU HOCHUTEJIEH 3apsAia B ITOJIYIIPOBOIHUKAX;
— 3HAKOMCTBO C METOJAOM KHHETHYECKOro ypaBHeHUs boribimana mis
ONMCAHUS ABJICHUMN NIEPEHOCA;
— u3yuyeHue HPPEKTOB, CONPOBOXKIAIOLUIMX KOHTAKTHbIE SBJICHUS B
IIOJIyIIPOBOJIHUKAX;
— ONHCAaHUE COBPEMEHHOI'O COCTOSIHUS JOCTMKEHUH B o0mactu (U3MKU
MOJIyIIPOBOJTHUKOB;
— TOATrOTOBKAa CTYJEHTOB K H3YYCHHMIO CHEIHAIbHBIX 0030pOB H

OpPUTHHAJBHBIX padOT MO OTAEIBHBIM BOIPOCaM JAaHHOW 00JIaCTH 3HAHHUS.

2. MecTo aucuuiuiaibl B cTpykrype OOIT

Hucrumnraa «P@u3nka MOTyIPOBOJIHUKOBY) H3ydaeTcss B Moaylie dusnka
KOHJICHCUPOBAHHOTO COCTOSIHUS bioka 1. JIMCIUIIMHBI YacTH y4eOHOTO IIIaHa,
dbopMupyeMoil ydacTHHKaMH 00pa30BaTeIbHBIX OTHOIICHUH.

ConepxkaTeTbHO OHA 3aKJIaAbIBaCT OCHOBBI 3HAHUN ISl  W3YYCHUS
(GU3NYECKUX CBOHCTB M CTPYKTYpHl  IOJYNPOBOJHUKOBBIX  MaTEpHAJIOB,
TEXHOJIOTMA WX W3TOTOBJCHUS U TPHUHIUIOB pPabOThl TOJYIPOBOIHUKOB
npuOopoB. /[ OCBOCHMS MUCHUILIMHBI HEOOXOAMMBI 3HAHUS W KOMIICTCHITUH,
IPHOOpPETCHHBIC npu MPEAIIESCTBYIONIEM W3YYCHUU JCIIATUIAH:
«Kpucramnorpadusy, «Dusuka KOHJICHCUPOBAHHOTO COCTOSIHUSY,

«Marematuueckuii ananu3». Yd4eOHas TUCIUIIIMHA HEOOXO0auMa JIJisl YCIICITHOTO



oCcBOeHHsI KypcoB «HaHoTexHONMOTHN B (hM3UKE KOHJIECHCUPOBAHHOTO COCTOSHUS,
«Du3n4ecKue CBOMCTBA CETHETORIIEKTPUKOBY.

3. O0beM qucHMIVIMHEBI: 3 3aueTHBIe enuHuIbl, 108 akageMuuecknx 4acos,
B TOM YHCJI€.

KOHTAKTHasi ayauTopHasi padora: sekuuu 30 yacoB, J1abopaTOpHbIC
paboTtsl 30 4acos;

caMocTosiTeIbHAsA padoTa: 48 yacoB U3 HUX KOHTPOJIb 27 4acoB.

4, HJIaHI/IpyeMbIe pe3yabTaTbl oﬁyquI/m mo ANCIUIIJINHE,
COOTHECECHHBIC C INIAHUPYEMBIMHU peE3yjJbTaTaMU O0CBOCHHUSA 06p330BaTeHLHOﬁ

MpoOrpaMMbl

[Inanupyemble pe3yIbTaTbl OCBOCHHUS
[InaHupyemble pe3yabTaTbl 00YUCHHUS 110
00pa3oBaTeNTbHON IPOTPAMMBI
JUCHUITIINHE
(popmupyembie KOMIICTCHITHH )

[1K-2. Crioco6eH BoIONHATH dKkcriepumMen- | [IK-2.1. TIpoBoauT sKCcniepuMeHTalIbHbBIE HCCIIEI0-

TalbHYl0 paboTy B oOnactu (U3MKU U | BaHUS c MPUMEHEHUEM HAy4YHO-
0QOpMIISITh PE3yabTaThl UCCIEJOBAHUN U | UCCIIENOBATEIBCKOIO o0opynoBaHus B
pa3paboToK. COOTBETCTBUH C YTBEP)KIACHHBIMU METOTUKAMHU.

[IK-2.2. Anamm3upyer (usuyecKue SBICHUS U
IPOIIECCHl B 00JacTH (DPU3UKU KOHJICHCUPOBAHHOTO

COCTOSIHUS U COCTaBIIsIET OTYET TI0 TeMe
WCCIEAOBAHUS WJIM MO Pe3yJbTaTaM MPOBEAEHHBIX
SKCIIEPUMEHTOB.

5. ®opMa NpoMeKYTOYHOM ATTECTALMH U CEMECTP NMPOXO0KIACHUSA

DK3aMeH B / CEMECTpE.

6. SI3bIK npenogaBaHus. PyCCKU.




Il. Conepxxanme AMCHUMINIMHBL, CTPYKTYPHPOBAaHHOEe MO TeMaMm (paszejam) ¢

YKa3aHHEM OTBCJACHHOI'0 HA HHUX KOJHYECTBA AKATACMHUUYCCKHUX YaCOB M BUIAOB

YUeOHbIX 3aHATHH

VyeOHas nporpaMmma — Bcero |KonrtakTtHas padora| Camoc-
HaMMEHOBAHME Pa3/IeI0B U TEM (vac.) (uac.) TOATCIL=
Jlexuuu | JIaGopa- Has
TopHBIE | pabora
3aHATHS (uac.)
I'maBa 1. OCHOBBI 30HHOIl TeEOpUM IOJIY-
NPOBOIHUKOB
1.1. YpaBuenue llpeaunrepa nns kpucraiia. 1 1
Annabatrdeckoe MpuOIKeHHE.
1.2. OnHORAEKTPOHHOE TPUOIMKEHUE. 1 1
1.3. TlpubnmxeHue CUIBLHOCBSI3AHHBIX BJEK- | 2 2
TPOHOB.
1.4. Yucno coCTOSIHMN B pa3pelICHHOW 30HE. 1 1
3onbl bpuitosHa.
1.5. Meton 3¢ dexkTuBHOI MacChI. 1 1
1.6. JIokanu3oBaHHBIE COCTOSIHUSI. 1 1
1.7. IToBepxHOCTHBIC siBJIeHMS. KBa3nuacTUIIBI. 2 2
I'maBa 2. CtaTuCTHKA 3JIEKTPOHOB U ABIPOK
B MOJIyIIPOBOJHMKAX
2.1. IIIOTHOCTP KBAHTOBBIX COCTOSIHUH. 2 1 1
Oynkums pacnpenenenus Pepmu-/Iupaka.
2.2. KoHUeHTpalusi SJIEKTPOHOB U JIBIPOK. 6 1 4 1
[IpuMecHBII OTYTIPOBOIHHUK.
2.3.  VYpaBHEHHE  BJIEKTPOHEUTPATIHLHOCTH. 6 1 4 1
CoOCTBEHHBIN MOTYTPOBOTHHUK.
2.4. HeBbIpOKIEHHBIM MOTYNPOBOAHUK, MPHU- | 2 1 1
MeCh OJTHOTO BHUJIA.




2.5. KommneHcHpOBaHHBIN MOJYIPOBOIHUK.

[IpumecHas 30Ha.

I'naBa 3. Kunernuyeckue siBjieHHsI B TOJIY-
MPOBOHUKAX

3.1. Kunetnueckoe ypaBHeHue bonpiimana.
3.2. Bpems penakcanuu. OOriee KUHETHYeE-
CKO€ YpaBHEHHE ISl CTALMOHAPHOT'O CIIyYasl.
3.3. DAEKTPONPOBOAHOCTH MOTYIIPOBOJHUKOB.
Tenzope3ucTuBHBIN 3P HEKT.

3.4. l'anbBaHOMaruuTHbIE 3 (PEKTHI.

3.5. TennonpoBOJHOCTh MOJYIPOBOJHUKOB.

TepMO3IIEKTPUUECKUE SIBIICHUS.

I'naBa 4. Teopusi paccessHUsI HOCHUTeJIEH
3apsjaa

4.1. Paccesnue HocuTenenm 3apsga. Tumsl
LIEHTPOB PaCCESHMUSI.

4.2. PaccesiHre Ha MOHAX MPUMECH.

4.3. PaccesHne Ha HEWUTpaJbHBIX LIEHTPAX WU

TEIJIOBBIX KOJCOaHUIX PCUICTKH.

I'naBa 5. PexomOuHanusi HocuTeJel 3apsijaa
5.1.  PaBHOBeCHble @ W  HEPaBHOBECHBIC
HOCUTEIIN 3apsna. Bpewms JKU3HU.
MononosnsipHas reHepanusi.

5.2. Mex30HHasi peKOMOUHAIIHS.

5.3. PexoMOuHaIus yepe3 [eHTPhI 3aXBaTa.
5.4. lleHTpBl NprIMNaHUS U PEKOMOUHAIUH.

5.5. IloBepxHOCTHAsI peKOMOUHAIIHSL.

R W U e
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I'naBa 6. TAuddy3us ]| apeidg
HEPAaBHOBECHBIX HOCHTEJICH 3apsiaa

6.1. YpaBHeHue HEIMPEPHIBHOCTH.




Huddy3uonnpiii.  u  apeddoBBIA  TOKH.
CooTHomEeHne DWHINTENHA.

6.2. ludpdy3us u apeiid mpu MOHOIOIAPHOM | 5 1 4
TCHEPAITHH. JIBmxeHue HEOCHOBHBIX
HOCHTEJIEN 3apsia.

6.3. Juddy3us u napeiidp HEpaBHOBECHBIX | O 1 4
HOCHUTEJe  3apsga  1pu  OUIOJSPHON

IrcHCpalnuu.

I'maBa 7. KoHTakTHbIEe SIBJIEHMSI B
MOJIyNPOBOTHUKAX

7.1. ITomynpoBOIHUK BO BHEIITHEM 3 1 2
ANIeKTprUeckoM mose. PaboTa Beixona.
7.2. Konrtaktr wMetami-meraml. KoHTakTHas 6 2 4

Pa3HOCTb IIOTCHIUAJIOB. KoHTakT MeTami-

MTOJTYITPOBOTHUK.
7.3. KOHTaKT MOJIyNIPOBOJHUKOB N- U P-THUIIA. 8 2 4 2
I'naBa 8. Onruveckue U

dorosrexkTpUUEecKHe SIBJICHUS B

MOJIyNPOBOTHUKAX

8.1. ITormomnienue cBeTa MOJIympoOBOAHUKAMMU. 2 1 1
8.2. ®oTope3uCTUBHBIN d3PPEKT. 3) 1 4

8.3. @oToraabBaHUYECKUE SIBICHUSI. 2 1 1

HUTOI'o | 108 32 32 44

I1l. IlepeyeHb y4eOHO-METOAMYECKOI0 OOeclmeYeHUsl ISl CAMOCTOAITEJbHOM
padoThHI 00Yy4aOUIUXCH MO TUCHUILIMHE

— IUTaHbI Ja0OPATOPHBIX 3aHATUI U METOJUYECKHUE PEKOMEHIAIUU K HUM;

— METOJMYECKHE PEKOMEHJAIMU 110 OpraHu3allid CaMOCTOSTENbHON paboThI
CTYJIEHTOB;

— COOpHMKH 3aJ]aHUM JIJIs1 CAMOKOHTPOJIS.




IV. ®oHa oleHOYHBIX CPeCTB /Jisl MPOBedeHHs MPOMEKYTOYHOM aTTecTauuu
o0y4Jaromuxcs mo JUCHUIIHHE

Hapsiny ¢ apyrumu JUCUMIUIMHAMU y4eOHOTO TIuiaHa aucuuiuimHa «Ddusuka
MOJyIPOBOJHUKOB» ~ y4yacTByeT B  (OPMHUPOBAHHMU  MpodeccCrHOHATBHBIX
komriereHui [1K-1 «CrnocoOGHOCTh HCIONB30BaTh CIEIUAIM3MPOBAHHBIE 3HAHUS B
o0nacTi (U3MKU 1 OCBOCHUS NPOGWIBHBIX (U3MUECKUX auciuriuiuey, [1K-2
«CrocoOHOCTh TPOBOAWTH HAyYHBIE HCCIENOBaHUS B M30paHHON oOmacTu
OKCIEPUMEHTAIBHBIX M (WJIM) TEOPETHYECKUX (PU3MUECKUX HCCIEeIOBAaHUN ¢
TIOMOIIIBIO COBPEMEHHOM MPHOOPHOI 6a3bl (B TOM HYHCIE CIOKHOTO (PU3UIECKOTO
o0Opy/ioBaHus1) ¥ UH(DOPMALMOHHBIX TEXHOJIOTUA C YYE€TOM OTEYECTBEHHOTO U
3apyoexkHoro ombitay u [IK-3  «['OTOBHOCTH, MpUMEHSATH HA  IPAKTHUKE
npodeccroHaIbHbIE 3HAHUS TEOPHU H METOJIOB (PU3UUECKIX MCCIICTOBAHUIN

3auem

CrTyneHTbl, OCBOMBIIIKME MPOTPAaMMy Kypca MOTYT TOJYYHUTh OIIEHKY IO HUTOTaMm
CEMECTPOBOM M  ITOJYCEMECTPOBOM  PEUTHHIOBOM  aTTECTAllMM  COTJIACHO
«Ilonoxxenuto o pedTuHroBor cucreme odydeHusi TBI'Y» (mpotokon Ne8 ot 30
anpens 2020 r.).

Ecmn ycmoBust «llosiokeHUsT O PEUTUHIOBOM CHUCTEME ...» HE BBINOJHEHBI, TO
9K3aMeH caaeTcs cornacHo «llomokeHno O MPOMEXYTOYHOH —aTTecTaluu
(3K3aMeHax W 3ayeTax) oOydarouuxcs Mo MporpaMmam BBICIIEr0 0Opa30BaHMS

TBI'Y» (mpotokon Nell ot 28 anpens 2021 1.)

3a4eT BBICTABISETCA N0 pPE3yabTaTaM pPEUTUHT-KOHTposiss. CryneHtram, He
HaOpaBIIMM HeoOXoaumoe uucio OawioB (50), MpeaocTaBIseTCss BO3MOKHOCTh
OTBETUTh Ha JIONOJIHUTEIbHBIE BOMPOCHI U BBITOJIHUTH JOTOJHUTEIbHBIE 3aaHUS
u3 OaHKa BOMPOCOB U 3aJaHUM, TPUBEICHHOTO HIXKE.

Ilxana oyenusanusi: MakcuMasbHas OIICHKA KAKA0I'0 CTYACHTA 110 UTOIraM OTBCTA

Ha BONPOCHI U pe3yJibTaTaM BBINOJHEHMs 3afaHus cocrasisieT 50 OanoB. OHa
CKJIa/bIBAETCSI W3 OLIGHKM YpPOBHSA 3HaHUM (MakcumyMm 25 0amioB), yMEHUM

(makcumywMm 15 GamnoB) u BinaaeHuit (makcumym 10 6amios).



1. TunoBmbie

KOHTPOJIbHBIC

3adaHud

JJISA

NPOBEPKH YPOBHA

copmupoBannoctu npodeccuonanbHoii komnereHuuu IK-1 «CnocodHocTh

HCII0JIbB30BaATh CIHCHHUHAJIHUIUPOBAHHBLIC 3HAHHMA B o0J1acTH (1)I/I3I/IKI/I AJISA

ocBOCHUA IIpO(l)I/IJIl)HBIX q)I/I3I/I‘leCKI/IX ANCIUILJINH)

Jdran TunoBble KOHTPOJIbHBIE Iloka3aTesin U KpUTEPUHU
¢popmupoBanus 3aJaHUA JJI OLEHKH OLICHMBAHMS KOMIICTCHINH,
KOMIICTEHIMH, B | 3HAHUIH, YMeHMIi, HABBIKOB IIKAJIa OLleHUBAHUS

KOTOpPOM
y4acTByeT
AUCIHUIIIMHA

Havanbnbiii IIpoeMoOHCTpUPOBATH 1 ypoBeHp — 3amMChIBAaET

BJIA/1eTh HaBBIKH BJIa/ICHUs | QYHKIIUIO pacnpeneneHus
MatepuasioM 10 cratuctuke | epmu-/lupaka, MOXKET IaTh
HOCUTEJIEH 3apsia B | onpenenenue sHeprun Gepmu
MOJTyTIPOBOTHUKAX. (1 6amn).
Ilpumep. Onucatb NMOBENEHHE |2  YPOBEHb —  JIETAIBHO
ANIEKTPOHHOM MOJCUCTEMBI Ha | ONMCHIBAET NOBEJICHUE
OCHOBE (YHKUHHU | SIEKTPOHHOM  CUCTEMBI B
pacnpenesnieHuss  AJIEKTPOHOB | MOJIYIPOBOJHUKAX HA OCHOBE
o SHEPreTUYECKUM | (PYHKIIUU pacrnpeneneHus
COCTOSIHHSIM ®epmu-/upaxa (2 6ama).

HavanbHbiii [IpoeMOHCTPUPOBATH 1 ypoBeHb — 3amMcaHbl

yMeThb YMEHUE pEIIaTh THUIHMYHBIE | YDABHECHHUS JUTSI
OpUMEPBl IO  CTaTHCTUKE | KOHIIEHTPAlUM HOCUTENEN B
HOCHUTENEN 3apsjia B | oOnactu VCTOILICHHUS
HOJTYITPOBOTHUKAX. IIPUMECH, OTCYTCTBYET
Ilpumep. Cuuraga, urto B |pemenue (1 Oamn).
HEKOTOpPOM  TEMIEpaTypHOM |2 ypOBeHb  —  JaeTcs
UHTEpBaje KOHLIEHTpalus | IpaBWJIbHOE  pEIIeHHEe U
HOCHUTENEN 3apsnaa B | IOJIy4eH BEpHbI oOTBeT (2
MOJTYTIPOBOTHUKE paBHa | 6aya).
KOHLIEHTpaIuu JIOHOPOB,
ONPEIEIUTh I'PaHULIBI
JAHHOTO MHTEpBaa.
IIpounssectu OLICHKY
MAaKCHMaJIbHOU 51
MHUHUMAJIBHON  TEMIIEPATYpP

YKa3aHHOIO MHTEpBaJa IS
AHTUMOHMJIA WHJMS, MoJiaras,
yto  3¢¢deKkTuBHas  macca
HOCHUTEJIEM  3apsja paBHaA




0,156my, E, =E_ —0,001 5B,
E, =(0,26-27-107'T) B,
Ng=2-10" e,

HavanpHbiii [IponemoHcTpUpOBaTh 3HaHUSA | |  ypOBEHb — NPABUIBHO
3HATh B CTAaTUCTUKU  HOCHUTEJEW | HA3bIBACT THUIIBI MPUMECEN U
3apsizia B MOJTyTIPOBOIHUKAX. YKa3bIBA€T, KaK MPOUCXOIUT
Ilpumep. Onucath U3MEHEHUS | U3MEHEHUE  KOHLEHTPALUH
AHEPIreTUYECKOTO cnekrpa | Hocuteser (1 Gamn).
AJEKTPOHOB TIPU BHECEHUHU | 2 ypPOBEHb — TOJHOCTHIO
IIPUMECH B TIOJIYIIPOBOJAHUK. | OIIPENEIISET, KaKHe
M3MEHEHHS BHOCST IPUMECH B
ASHEPreTUUECKUI CIIEKTp
AJIEKTPOHOB (2 Oasa).
[IpomexyTounsii | [IponemoHcTpHpOBaTH 1 ypoBeHp — 3ammcanHa
BJIA/IeTh HaBBIKH BIaJeHUs | popMyna JUIsl ONpeneseHus
MaTepHuaioM IO ONPENEICHUIO | KOHUEHTPAM HOCHUTENEH B
KOHIIEHTPAIlMU HOCUTENEH U | HEBBIPOKIACHHBIX  JIOHOPHBIX
IIUPUHBI 3aMPEIICHHON 30HbI B | MOJIYIPOBOAHUKAX IS
MOJTYTIPOBOTHUKAX. obmrero ciryqast (1 6amn).
Ilpumep. OnucaTh MOJNOXKEHUE | 2 YPOBEHb — pPacCMOTPEHO
YPOBHSI depmu U | I3BMEHEHUE  KOHIIEHTpaluu
KOHLIEHTPALIUIO HOCHUTENEH | HOCUTENE C W3MEHEHUEM
3apsila B HEBBIPOXKJIECHHBIX | TeMIEpatypsl (2 Oasa).
JIOHOPHBIX MOJIyTIPOBOJAHUKAX |3  ypOBEHb — TOJHOCTBIO
ONMCAHO TIOJ0KEHUE YPOBHS
depMr M KOHLEHTPALUIO
HOCHUTEJIEN 3apsiia B
HEBBIPOXKACHHBIX  JIOHOPHBIX
MOJTYTIPOBOIHUKAX npu
W3MEHEHUU TeMIeparypbl OT
a0COJIFOTHOTO HYJIS hi o)
TEMIIEpaTypbl  Tepexoja K
COOCTBEHHO# MPOBOMMOCTH (3
Oaina).
IIpomexyrtounsiii | [IpogemMoHCTpUpOBaTH l ypoBeHb — mpeacTaBiieHa
yMeThb yMEHUE peliarh TUIWYHBIE | hopMyna Uil  ONpeaeseHus

IPUMEPBL  TI0  OIPEIEIICHUIO
KOHLICHTPALIMM HOCUTEIICH U
IIMPHUHBI 3aIPEUIEHHON 30HbI B

MOJTyTIPOBOTHUKAX.
Ilpumep. B wuccienyemom
MOJYTIPOBOJHUKE 1o

AKCIIEPUMEHTAIBHBIM JaHHBIM
KOHIIEHTpALUSI  DJIEKTPOHOB

KOHIICHTpPAIlMd HOCUTEJIEH B
obmiem ciayyae (1 Oasm).

2 YpOBEHb — MPABUIIBHO
UCIOJB30BaHa Gopmyna st
OTIPENICNICHUS] KOHIEHTPAIUU
HOCHUTEJIEN B
HEBBIPOKJICHHOM

MOJYNIPOBOJHUKE, B  XOJE




cocramma 1,3-10"° cm™ mpu
400 K u 6,2-10" cm™ mpu 350
K. Haiitu 10007100703 0%
3anpereHHoN 30HBI
MaTepuaia, cuuTas, 4yTO OHa
MEHSETCA C TEMIepaTypou Mo
JMHEHHOMY 3aKOHY.

peleHus JOITYIIIEHBI
HEKOTOpbIC OIIMOKH, OTBET
MOJTyYeH HEBEPHBIN (2 Oaa).
3 ypoBeHb — JaeTcsl BEpHBIH
X0 pEHmICHUS U TOJyYeH
MIpaBWIBbHBIA OTBET (3 Oaa).

[IpomexxyTounslii | [IponemMoHcTpupoBaTh 3HaHUs | 1 ypoBeHb —  3ammMcaHa
3HATH 1o OIIPEIEIICHUIO | KOHIICHTPALIHS HOCHUTENEN
KOHLIEHTpAlluM HOCWTEeNeW u |4epe3  uHTerpan  dDepmu-

LIMPHHBI 3aIPEIICHHON 30HBI B

Hupaka (1 6amn).

[IOJIYIIPOBOIHUKAX. 2 ypoBEeHb —  3ammcaHa
Ilpumep. PaccMOTperb, Kak | KOHLIEHTpaLHUs HOCHUTENEN
U3MEHSETCS KOHLIEHTpauus | uepe3  uHTerpan  depmu-
HOCUTENEH Tpu u3MeHeHuu | Jnpaka, IPABUIIBHO
nosokeHus1 ypoBHs depmu (B | pacCMOTpPEH ciyyan
pesyJbTare YBEJIMUEHUH | HEBBIPOKIEHHOTO
TPHMECH). MOJIyITPOBOIHUKA (2 Oarta).
3 ypOBEHb — TIPABUIBHO
PacCMOTPEHO WU3MEHEHUE

KOHIICHTPALIMM HOCUTENIEN TIpU
VM3MEHEHNH TIOJIOKEHUST YPOBHS
@epMu ¢ yIETOM BBIPOXKICHUS
(3 6amna)

Cnmncok BONPOCOB W 33alaHMil VI NPOBEPKH YPOBHA CGOPMHPOBAHHOCTH
npogeccuonanbuoii  komnereHuuu IIK-1 «Cnoco0HocTh HCHOJB30BATH

CIeUAJM3MPOBAHHbIC 3HAHMA B 00JacTH (QU3MKH JJs1  OCBOCHHA
NPOPUIbHBIX PU3NYECKUX TUCHHUIIIHH

Jlnst oueHWBaHUsA pe3yJbTaTOB OOy4YeHUsT B BHUIE BIAJCHUW MpeJjaraercs
pPacCMOTPETH CIEAYIOLINE TEMBI:

1. OCHOBBI 30HHOH TEOPHH MOITYIPOBOJIHUKOB. UMCIIO COCTOSTHUIN B pa3pelIeHHOM
30He. 30HbI bpuiuitosHa.

2. [In10THOCTh KBAaHTOBBIX COCTOSHUNA. DYHKIHUS pacnpenesieHus 3JIEKTPOHOB IO
HHEPreTUYecKUM cocTosiHUAM (dyHkuus Oepmu-Jupaka).

3. KonneHntpaiusi 3JI€KTPOHOB B MOJIYHIPOBOJHHUKE, COJAEPXKALEM JOHOPHYIO
npuMech. KoHueHTpanus IbIpoK B MOITYNPOBOJHUKE, COMEPHKALIEM aKLIETITOPHYIO

MPUMEChH.



4. VYpaBHeHHE BIEKTpOHEUTpanbHOCTH. CTENEeHb 3allONHEHHUS PUMECHBIX
ypoBHel. COOCTBEHHBIN NOJIYITPOBOAHUK. 3aKOH JIEUCTBYIOLIUX MACC.

5. Ilonoxenne ypoBHs @DepMuM U KOHICHTpAlUs HOCHUTEIEW 3apsiiga B
HEBBIPOXKJICHHBIX TPUMECHBIX IIOJIYPOBOAHHUKAX (TIPUMECh OJHOTO BHJA).
[lonynpoBOJHUK, COAEpX AU AKIENTOPHYID M JOHOPHYIO MPUMECH, —
KOMIIEHCUPOBAHHBIN MTOTYTPOBOIHUK.

6. DIeKTpONnpOBOJHOCTh MOJYHNPOBOAHUKOB. [IOABMKHOCTH HOCHTENEW 3apsja.

VY nenbHas 3JIeKTPONPOBOHOCTh. TeH30pe3UCTUBHBIN d(PPEKT.

JIns  oueHWBaHWSI PE3yNbTATOB OOY4YEHUST B BHUAE YMEHUH Mpeajaraercs
IIPOJIEMOHCTPHUPOBATH CJIEAYIOIINE HABBIKH PEUICHUS TUITMYHBIX IPUMEPOB:

1. Haittu nonoxenue ypoBHS @DPepMu U KOHUEHTPALMIO 3JIEKTPOHOB B
COOCTBEHHOM TOJIYIIPOBOJHUKE ¢ mapabonuueckumu 3oHamu 1ipu 400 K, ecnu

HN3BCCTHO, YTO HIMPHHA 3aHp€IH€HHOﬁ 30HBI ITPHU 3TUX TCMIICPATypax MCHACTCA 110

sakony E, =(0,21-22 -107*T )»B. Ucnons3oBaTh 3HaueHNs 3PPEKTHBHBIX MACC
m,=02m,, m =008m,.

2. B ucciemyeMoM MONYIPOBOJHUKE MO JIaHHBIM H3MepeHust 3¢dexkra Xoia
KOHIIGHTPALWMs MIeKTpoHoB coctamsiia 1,3-10" em™ mpu 400 K u 6,2-10" cm™
npu 350 K. Haiith mupuHy 3amnpeuieHHOW 30HbI Marepualia, CUUTas, 4TO OHa
MEHSIETCS C TEMIIEPATYPOU IO JIMHEUHOMY 3aKOHY.

3. Haiitu TemmnepaTypHbIi MHTEpBaJ, B KOTOPOM KOHIICHTpAIMS DJIEKTPOHOB
MOCTOSIHHA Y paBHA KOHLEHTpPALMHU TOHOPOB. OLIEHUTh TPAHHUIBI UHTEpBAIa s
repMaHusi, COAEPHKAIIETO 2:10"® em® JIOHOPOB C DJHEPrETUYECKUM YPOBHEM

E, =E,—-0015B8, ecnu mupuHa 3alpeHicHHON 30HBI M3MEHSETCA IO 3aKOHY
E, =A—¢T,rne A=0,7853B u &= 410" sB/K.

4. Cuurtas, 4TO B HEKOTOPOM TEMIEPATYpHOM HHTEpBaJie KOHLIEHTpalus
HOCUTENIEH 3apsJa B INOJYIPOBOAHUKE pPaBHA KOHIIEHTpPaUUU JOHOPOB,
ONPENENIUTh TPAaHULIBI TAHHOTO MHTEpBaja. [Ipon3BecTH OLIEHKY MaKCUMaJIbHOU U

MUHUMAaJIbHOM TCMIICPATYP YKA3aHHOI'0O HHTCpBAJIa OJIs1 AHTUMOHUJA HWHAUA,



nonaras, 4ro OdddexTuBHas Macca HocuTened 3apsaa  pasHa  0,15m,
E, =E,—00012B, E, =(0,26—27-10"T) 2B, Ng=2-10" cm".

5. Haititu TemnepaTypHblii MHTEpBaJ, B KOTOPOM KOHIIEHTpAUUs 3JIEKTPOHOB
MOCTOSTHHA W paBHA KOHIIGHTpAalMH JAOHOPOB. OLEHUTHh I'PAaHUIBI MHTEpBala s
repMaHus, COIEPIKALLETO 210" e JOHOPOB C DHEPreTUYECKUM YPOBHEM Ey —
E. = 0,01 5B, eciu mmprHa 3anpenieHHON 30HBI U3MEHSAETCA 0 3aKoHy Eg =
(0,785 — 4-10 *.T) 9B, a hakTop BEIPOXKICHHS PABCH JBYM.

6. OnpenenuTs TeMIepaTypHYIO 3aBUCUMOCTh KOHIICHTPAIIMH HOCUTENEH 3apsaa N
B 4YacTUyHO KommeHcupoBaHHOM ooOpasiie (Ng>N,) B mnpumecHoit oOnactu B
OTCYTCTBHE BBIpOKJeHUs. KakoBa sHeprusi akTuBalluMu, ONpEAEIsAoNlas HaKJIOH

HU3KOTEeMITepaTypHOU yacTu 3aBucumoctu In[n] ot 1/T?

JInst olleHMBaHUs pe3yJbTaTOB OOYYEHUsl B BUJIEC 3HAHUU MPEUIAraeTcs OTBETHUTH
Ha CJIEYIOLIME BOIPOCHI:

1. B uem cymiecTBeHHass OCOOEHHOCTH MOJYHNPOBOJHHUKOB, OTJIMYAIOMAs HX OT
JIPYTUX BUJOB BELIECTB?

2. Yem oObscHsAeTcs OoMblIasi YyBCTBUTEIBHOCTh MOJYINPOBOJHUKOB K BHELIHUM
BO3JICHUCTBUSIM?

3. Uem oTyMUaeTcsi SHEPTETUIECKUI CIEKTpP AIIEKTPOHOB B KPUCTAILIE OT CHEKTpa B
W30JIMPOBAHHOM aToOME?

4. Kak 3aBUCHT IIMPHUHA Pa3peIIeHHON 30HbI OT CTENIEHHU CBSI3H AJIEKTPOHA C SSAPOM?
5. B uewm cymHocTh a1nabaTHueCcKoro 1 AJIEKTPOHHOTO MPUOIMKEHUN TIPU PEILICHUN
ypaBHeHus LlpenyHrepa iis 31eKTpOHOB B KpUcTaiie?

6. Uem ornmuaercss TOTEHIMAaNbHAas (QYHKIUS OJJIEKTpOHa B KPHCTaLiE OT
HNOTEHIMATBHON (PYHKIMH 3JIEKTPOHA B M30JIMPOBAHHOM aToMe?

7. Uro Takoe KBa3UUMITYJILC JIEKTPOHA?

8. KakoBbl pazmuuusi B 30HHOW CTPYKTYpe METAUIOB, MOJYIPOBOAHUKOB U
JIUDJICKTPUKOB?

9. B uem 3akmoyaercs puznyeckuil cMbICT MOHATUS 3((HEKTUBHON MacChl?

10. Yto Takoe cCOOCTBEHHBII MOTYTIPOBOTHHUK?



11. YTo Takoe AOHOPHI U AKIETITOPHI?

12. TlpuBenuTe MprUMEpPhI TOYCHBIX, TUHEHHBIX U TUIOCKHUX JTEPEKTOB?

13. B 4yeM CyIIHOCTh TE€OMETPUYECKOTO M  DIIEKTPOXUMHYECKOrO (haKTOpOB,
OTPE/ICISAIONINX 00pa30BaHME PACTBOPOB 3aMEIICHUS WM BHEAPEHUS MPUMECHBIX
aTOMOB B KpHUCTaJlie?

14. Kakue W3MEHEHHs BHOCAT MPUMECH 3aMEIEHUS B HHEPreTUYECKUW CIEKTp
AIIEKTPOHOB?

15. KakoB OyJeT THI 3JIEKTPONPOBOAHOCTH KPUCTAJUIOB TepMaHHsS U KPEMHUS TpU
JIETMPOBAHUM UX IPUMECHIO XKeJle3a, HUKEIs, MEIU U 0JI0Ba?

16. Yro Takoe amQoTepHOCTH MprMeced B moiynpoBoanukax? [Ipuseante mpumepsl
amborepHbIx pumeceii B kpucrammax A'Y u A"BY,

17. Kakue Bubl BaKaHCUI MOTYT CYIIECTBOBaTh B Kpuctaiwiax? KakoBa ¢usnueckas
npupoza oGpasoBanus BakaHcuii B kpucramtax A'Y, A"BY u A"BY'"?

18. Kakue n3MeHeHus B S9HEPreTUIECKUM CIIEKTP 3JIEKTPOHOB BHOCST BAaKaHCUM?

19. Yro Takoe ypoBau Tamma? KakoBa ux npuposaa?

20. KaxoBa npuposia 00pa3oBaHus KpaeBOM U BUHTOBOW TUCIIOKAIMN?

21. B 9eM nposIBIISICTCS BIMSHUE TUCIOKAIMN HAa DPHEPTETHICCKUN CTIEKTp JIEKTPOHOB
B KpHCTajie?

22. KakoB (puzrueckuii CMbICT (PYHKITUH pacipeeeHus?

23. UTo Takoe XMMHUYICCKUN TIOTCHITHAI?

24. KakoBO 3allOJHEHUE OHIICKTPOHAMHU JHEPreTUYECKUX YPOBHEM MeHbImX. Yem
ypoBeHb depmu, 6omb1uX ypoBHS Depmu, camoro ypoBHs Depmu?

25. Yto Takoe BBIPOXKIICHUE HIIEKTPOHHOTO ra3a?

26. me  pacmonoxeH YpOBEHb XMMHUYECKOTO TIOTEHIMAJa B  COOCTBEHHOM
MOJTyTIPOBOAHUKE?

27. B kakoW w3 TIOJOBMH 3alpelICHHOW 30HBI HAXOAWUTCS YpoBeHb dDepmu B
MOJTYIIPOBOAHMUKAX N- U P-TUIIOB?

28. Yto Takoe paccesiHue HocUTelel 3apsia?

29. Kakuie BenMUMHBI SBIISIOTCS KOJMYECTBEHHOM MEPO paccesHus?

30. [aiite onpeneneHre TepMUHA «ITOAB>KHOCT HOCUTENIEH 3apsiaay.



2. Tunossble KOHTPOJIbHbIE 3a/1aHUA st NPOBEPKH YPOBHS

chopmupoBannocTu npodeccnonanbHoii kommnereHnuu IK-2 «CnocodHoCTD
MPOBOANTH Hay4YHbIe HCCJIe0BAHMS B H30paHHOM obsacTu
IKCHEPUMEHTAJBHBIX U (MJIH) TeOpeTHYeCKUX (PM3MUYECKUX HCCJeT0BAHMI €
NMOMOIIbI0 COBPEeMEHHOW mNpuOOpHOM ©0a3bl (B TOM 4YHCJIE CJO0KHOIO

¢pusuueckoro 000pyaoBaHusi) 1 UHMPOPMALMOHHBLIX TEXHOJOTHH C Y4eTOM

0TeYeCTBEHHOT0 U 3apy0esKHOT0 ONbITA»

Jran TunoBbie KOHTPOJIbHbIE IToxka3zaresnm U KpuTEepUU
¢popmupoBanus 3aJaHNs AJIS OLEHKH OLICHUBAHUS KOMIIETCHIIUH,
KOMIIETEHIIH, B | 3HAHUWI, YMEHUIl, HABBIKOB IKAJIa OLeHUBAHUS

KOTOPOM
y4acTByeT
TUCHUILIHHA
HavanpHbiii [IponeMoHCTpUpPOBATH l ypoBeHp — 3ammMCHIBAET
BJIAJEeTh HaBBIKU BJIJICHUS | DHEPTHUIO B3aMMOJICHCTBHS
MAaTEpPUAIOM IO PACCESHUIO | AJIEKTPOHA C MOHOM IPUMECH
HOCHTEJIEN 3apsaa B | M OIpeAeNsaeT MpUIEIbHbIN
MOJTYTIPOBOTHUKAX. napameTp (1 6amr).
Ilpumep. Onucath paccesHue |2  YpOBEHb —  JIETAIBHO
AJIEKTPOHOB Ha MOHAX | ONUCHIBAET paccesiHue
IpUMECH AIEKTPOHOB Ha MOHAX
MPUMECH U HaXOAUT BpEMs
penakcanuu U TUTUHY
cBoOogHOrO  mpobera (2
Oasnna).
HavanpHblii [IponeMoHCTpUpOBaTH 1 ypoBeHp — 3ammcanHa
yMeTh yMEHUE pellaTh TUIHYHBIE | popMyIa, onpenesronas
OpUMEpPBl [0  PACCESHUIO | MOJBUKHOCTh,  OTCYTCTBYET
HOCUTENICH 3apsiaa B | pemienue (1 Gamn).
HOJTYTTPOBOTHUKAX. 2  ypoBeHb  —  Jaercsd
Ilpumep. OUEHUTHh BEIWYMUHY | IPABUJIBHOE  PEIIEHUE U
BPEMEHM  peJlakCcallid JUJIs | TOJIyYeH BepHbIM oTBeT (2
YUCTOTO  TepMaHWs  TpH | 6anma).
KOMHATHOU TeMIieparype,
ecim MOJABUKHOCTD
Hocutened W,=0,4 wm/B-c,
m,, =0,3m,.
HavanbHbi [IponemMoHCTpupOBaTh 3HAHUA | |  ypOBEHb — MNPABUIBHO




3HATH [0  PAacCesIHUIO  HOCHUTENEH | Ha3bIBaeT MEXaHU3MBbl
3apsizia B MOJTyTPOBOIHUKAX. paccesiHus HOCHUTENeH
IIpumep. Kakume wmexanusmbl | (1 0amn).
paccesiHis MOTYT TPOSIBIISITHCS | 2 YPOBEHb —  TOJHOCTBIO
B MOJTYIIPOBOJTHUKAX, | OTIPEIEISET MEXaHU3MBbI
COZIeprKaIIIX pa3lIM4HbIC | pacCesIHUSl HOCUTENEH U Jaer
nedexTs? OLIGHKY CEUYEHHS PACCESTHUS U
JUTMHBL  CBOOOJHOTO Tmpodera
IIPU PaCCEeSTHUH Ha Pa3IMYHbIX
neHTpax (2 6amra).
[Ipomexytounsii | [IponemoncTpupoBarts 1 ypoBeHb — TPABUIBHO
BJIa/IeTh HaBBIKH BJIAJICHUS | IEPEUUCTISET
MaTepuaioM 1O | raJlbBaHOMarHUTHbBIC
KAHETUYECKUM  siBJIeHUSM B | addekTtol (1 0am).
MOJTYTIPOBOTHUKAX. 2 ypoBeHb — TMPaBUIILHO
LIpumep. Onucartp | mEpeuncisier
raJlbBAaHOMarHUTHbIE raJilbBAaHOMarHUTHbIE
3¢ (PEeKTHI B MOIYITPOBOJHUKAX. | 3P DHEKTHI u JaeT
OTIpEACNCHUsT KaXAOMY U3
HUX (2 Oamna).
3 ypOBEHb — TIOJHOCTBIO
OTIHCHIBAET
raJlbBAaHOMarHUTHBIE
3¢ (}exTsl B MOIYNPOBOTHUKAX
(3 6amnna).
[Ipomexytounsiii | [IpogemMoHCTpUpOBaTH l ypoBeHb — mpeacTaBiieHa
yMeThb yMEHUE peliarh TUNWYHbBIE | hopMyna Uil  ONpeaeseHus

OPUMEPHl 0 KHHETHYECKUM
SIBJICHUSIM B
HOJTYTTPOBOTHUKAX.

Llpumep. Oo6paszeny
NOJIyIPOBOJJHUKA N-Tumna
UMEET bopmy
napajuienenurnesaa, no peopam
KOTOPOTO HampaBJ€Hbl OCH
IPSAMOYTOJIHOU CHUCTEMBI

KoopauHat. [LIOTHOCTH TOKa

BIOJb ocu x paHa 0,1
A-cm . Hanpsoxennocts
MarHMTHOTO TOJII MO OCHU Z
cocraBiusier 80 kA/M. B
YCJIOBUSIX ~ paccesHusi  Ha
KOJEOAHUSIX PEIIETKH |lny =
1,18 u,. Onpenenutb

IJIOTHOCTH TOKa npu
MPUJIOKEHUU DJIEKTPUUYECKOTO

u MAarHUTHOTO noJen
(1 6amn).
2 YpOBEHb — TPABUIIBHO

UCIIOJB30BaHa Gopmyna ist
KOHICHTPAIIMM HOCUTEIEH B
HEBBIPOKICHHOM
MOJTyTIPOBOTHUKE, BBIPAKEHO
noje Xosia, B X0/I€ PEIICHUs
JIOTTYIICHBI HEKOTOpbIE
OIIMOKH, OTBET  MOJy4YeH
HEBEpHBIi (2 Oaria).

3 ypOBEHb — Jlae€TCsl BEPHBI
XOJl pelieHUusT H TIOJy4eH
MpaBWIbHBIN OTBET (3 Oaa).




NOCTOsIHHYI0O Xoma Ry

XOJUIOBCKOE  HaHANpsHKEHHE
Vy, ecimm n, = 10" oM u
pasmep obOpasna B

HaMpaBJICHUU OCH J PaBEH
a=0,5cm.

[IpomexxyTounsiii | [IponemMoHcTpupoBaTh 3HaHUs | 1 ypoBeHb —  3amucaHo
3HATh 10 KUHETUYECKUM SIBJIEHUSIM B | KHHETUYECKOE ypaBHEHUE
MOJTYTTPOBOTHUKAX. bonpumana (1 6am).
Ilpumep. OmnmcaTh CYIIHOCTh |2  YpOBEHb —  3aIlMCaHO
MeTo/1a KWHETHYECKOTO | KHHETUYECKOE ypaBHEHUE
ypaBHEHHUSL. bonpuMaHa W mepeydncIIEHBI
CHUJIBI, MIPUBOJISIILINE K
BO3HHKHOBEHUIO
KMHETUYECKUX SIBJICHUU
(2 6amna).
3 ypOBEHb — TPABUIBHO

packpbiTa CYIIHOCTh METOZA
KUHETHYECKOTO YpPaBHEHUSI C
YYETOM BHEIIHUX BO3JICUCTBHUI
u MPOLIECCOB paccesHus
(3 Gamna)

Cnucox BONPOCOB W 3aJaHUil I MPOBEPKH YPOBHA CHOPMHPOBAHHOCTH
npogeccuonanbHoil komnereHuu IK-2 «Cnoco0HOCTH NPOBOANTH HAYYHbIE
HCCIEA0BAHUS B HU30PAaHHOH 00J1aCTHM JKCHEPUMEHTAJIbHBIX H (WJIn)
TeopeTu4ecknx (U3NUYECKUX HCCIeJ0BAHMNA ¢ MNOMOIIbI0 COBPEMEHHOM
npudopHoii 06a3bl (B TOM 4HCJEe CI0KHOTO (PU3NMUECKOr0 O000PYyIOBAHUSA) H

HHGPOPMALMOHHBIX TEXHOJOTHI C Y4E€TOM OTEYEeCTBEHHOI0 M 3apy0eiKHOro

OnbITa»

Jlnst oueHWBaHUsA pe3yJbTaTOB OOy4YeHUsT B BHUJIE BIAJECHUW Mpejaraercs
PacCMOTPETH CIEAYIOLINE TEMBI:

1. T'ansBanoMaruuTHbIE 3P dekThl: 3P ekt Xoiia, MarHUTOPE3UCTUBHBIN 3P (DEKT.
Xomn-gaktop. [Tone Xoinna. [Toctosinaast Xosna. MarHeToconpoTUBIIEHUE.

2. TemnnonmpoBOAHOCTh MOJYHPOBOJHUKOB. TEIIONPOBOJHOCTh MPHU HAIUUYUU

QJICKTPOHOB W ABIPOK B IIOJYIIPOBOJHHUKAX. TepMOBHeKTpI/IqCCKI/Ie SIBJICHUS.




O dexTs 3eebexa, [lenbThe u Tomcona. HuddepenunanbHast
TEPMOAJIEKTPOABIKYIIIAS CUJIA.

3. Paccesane Ha moHax mpumecd. DP(HEKTHBHOE CEUEHUE pacCesiHUS W JJIMHA
CBOOOHOTO Mpobera HoCUTENEH 3apsa.

4. PaccessHHe Ha HEUTpaTbHBIX IEHTpax. PaccesHre Ha TETUIOBBIX KOJEOAHUAX
pemetkn. DPPEKTUBHOE CEUCHHME pacCesHHUS W JJIUHa CBOOOTHOTO IMpodera
HOCHTEJIEN 3apsiaa.

5. Mexk3oHHas  W3IydareiabHas ~— peKoMOWHanus.  MeEX30HHas  yAapHas

PEKOMOUMHAITHS.

Jlns  oneHuUBaHHMSA pe3yJbTaTOB OOYyYCHHsS B BHJAEC YMCHHH Tpeaaraercs
MPOJIEMOHCTPUPOBATH CJICAYIOIINE HABBIKY PEIICHUS TUITUYHBIX TPUMEPOB:

1. 'epmanmii nerupoBan cyppMoii u 6opom. KoHneHnTparus 6opa paBHa 10% e,
a crenienb kommencanuu Na/Ng=0,5. Halitu KoHIeHTpaluio 3aeKTpoHoB mpu 25 K,
ecan M,=0,56 mou E, =E, —0,01 2B.

2. Ompenenuth 00ACTh TEMIEpaTyp, B KOTOPOM KOHIIEHTpAIUS 3JICKTPOHOB B
YaCTUYHO KOMITEHCHpOBaHHOM moynpoBogHuke (Na>Ng) mocrossHHa W paBHa
Ng —Na, OueHHUTh rPaHUIIBI ATOM 00JIACTH IJIs1 KPEMHUSI, JIESTUPOBAHHOTO MBIIIBSIKOM
(E, =E_—-0,055B) B KoHUIEHTparmu 2-10® v m ATIOMUHHUEM, KOHIICHTpPALUs

1 _
koToporo coctapmsier 1,2-10% cv>. DddeKTHBHAS Macca SEKTPOHOB B KPEMHHH

pasHa 1,1 my, a [MpHHA 3alpelIEHHOW 30HbI MEHSAETCS IO 3aKOHY
E, =(121-28 -107'T) 2B.

3. B oOpasiiax Ge ¢ pa3nuyHbIMH Ny U py UMEIOTCS MPOCThIE PEKOMOMHAIIMOHHBIC
nentpst ¢ N=2-10" cm . TIpu 300 K B Monomomsiprom N-Ge BpeMst XU3HH T = T, = 8
MKC, IIpU py = po = 10 oM BpEMsI KHU3HU T = T, = 26 MKC, @ MAKCUMaJIbHOE T OBLJIO T =
Tmax = 91 MKC. Onpenenuts KO3(PPUIIMEHTHI U CeUEeHUs 3aXBaTa HOCUTENCH U YPOBEHb
neHtpa E;, cunras ero HaxoAsIUMCs B HUKHEH TTOJIOBUHE 3aIiPEIICHHON 30HBI.

4. B repmannu N-tuma (¢ Ny = 10" cM °) crarmoHapHbIM OCBEIICHHEM PABHOMEPHO 110

o0beMy TeHepupyroTCs Tapbl Hocutenei. [Ipu cmabom ocBereHuu Ty = 2 MKC, a ipy



An/ng = 0,1 pexomOuHanust uaer ¢ T = 4,7 mxc. Cuurass, 4r0 PEeKOMOHMHAIMS
NPOUCXOAUT HAa MPOCTHIX IIeHTpax, ¢ E; = Ec — 0,20 3B, onpenenuts OTHOIIECHHE
CEUCHHUH 3axBaTa JIbIpOK 1 31eKTpoHoB npu 300 K.

5. s obpasmia nN-Ge ¢ pg = 1,65 Om-cm mipu 300 K u cmabom ocBelieHny 3HaYCHHUE
BPEMEHH KU3HU T = Tp = 2,0 MKc. [Ipu 6onee MHTEHCMBHOM BO30OYKIeHHH p; = 1,275
Om-cMm 1 T = 13 = 3,3 MKc. CunTasi, 4To peKOMOMHAIIMS UJIET Yepe3 MPOCThIE IICHTPHI C
ypoBHeM E; = Ey + 0,32 3B, HaiiTu BpeMeHa )U3HHU 11 MOHOMOJISIPHBIX p- U N-Ge ¢
TEM K€ MEXaHU3MOM PEKOMOMHAIIWH.

6. B moiynpoBOJHUK BBEIEHBI aKIENTOPbl ¢ KOHIEHTpamued N, = 10% oM. Ux
YPOBEHb PACIOJIOKEH BOJIM3U CEPEAMHBI 3alperieHHON 30HbI. OTHOIICHHUE CEUEHHM
3axBara oy/c, = 100. Kpome Toro, B HOMyIIpOBOIHUK BBECHBI €IIIE MEJKUE JOHOPBI C
Ng = 10® cm° TIlpu Hu3Koil Temmeparype oOpasell OCBELIACTCS CBETOM,
rerepupytommM G = 10" em ¢’ map HocuTerneil paBHOMEpHO 1O 06BeMy. Bpemst
YKM3HH DJIEKTPOHOB T, paBHO 10 MKc. Onpenemrs T, 1 HEpaBHOBECHbIE KOHIIEHTPALMU

An u Ap, a Takxke Ko3()(UIMEHTBI 3aXBaTa Oy U Oly.

Jl1st olleHMBaHUs pe3yIbTaTOB OOYYEHUS B BUJIC 3HAHUU MPEJUIaraeTcs OTBETHUTH
Ha CIEQYIOUIME BOMPOCHI:

1. Kakoe BHeIIHUE CUJIBI TPUBOAST K BO3HUKHOBEHUIO: a)3JICKTPOMPOBOIHOCTH;
O0)xddekra Xomra; B) TepMo- 3.J.C.; T) TEIonpoBojaHocTH; m)dddekra HepHcra-
OTTUHICXay3eHa?

2. B deM cymHoCTh METO1a KHHETHIECKOTO YPaBHEHHS ?

3. Kakue w™exanusmbl paccesHHsT MOTYT TIPOSIBISITCS B TOJTYHPOBOIHUKAX,
COJIEpKaIliX pa3InyHbIe 1e()EeKThI?

4. Kakue MeXaHM3Mbl pACCESIHUS MOTYT TMpPOSIBISITECS B TOJYIPOBOJHUKAX,
COZIEPIKaIIUX Pa3INIHbIC T1e(heKThI?

5. B uem cocrour (Qusmnueckas CyIIHOCTb pacCesHUs HOCHTEIeH 3apsjia

HEUTpaIbHBIMU ITPUMECIMU ?



6. B dyem cocrour (¢u3mueckas TpPaKTOBKAa paccesHHs HOCUTeNeH 3apsaa
JIUCITOKALIUAMU?

7. llo xakoMy 3aKOHY CKJIaJbIBAOTCSi BPEMEHA peaKcaluy MpHU OJHOBPEMEHHOM
JICUCTBUH HECKOJIBKUX MEXaHU3MOB?

8. Kaxk cBs13anbl ko3 durment Xoiia 1 KOHIEHTpalys HOCUTeNen 3apsia?

9. Kakue cymiectByloT TepModniekTpudeckue 3hdextsl, B yeM HX (puznyeckas

CYIIHOCTh?
10. KakoBa [pUYMHA BO3HUKHOBEHHUS PELLETOYHOI COCTaBJISIIOLIEH
TEIJIONPOBOJHOCTH?

11. Kakue BbI 3Ha€Te MEXaHU3MBbI paccestHis (GOHOHOB?

12. Kakue cyiecTByIOT B3aUMOJICUCTBHSI CBETA C AJIEKTPOHAMH B MOTYTIPOBOTHUKAX ?
13. B 4em cOoCTOUT CYIITHOCTh MPSIMBIX W HETIPSIMBIX ONTHYECKUX ITEPEX0I0B?

14. Kakue nepexo/ibl Ha3bIBAIOT Pa3pelIeHHBIMU U 3alpeIlIeHHBIMU?

15. KakoB MexaHHM3M B3aUMO/ICHCTBUS CBETA C KPUCTATTMUECKON PEIIETKON?

16. Ilpn kakux AJUHAX BOJH B CIEKTPE TOTJIOMICHUS TEPMaHUSA W KPEMHUS
OOHAPYXHMBAIOTCS JIMHUU TIOTJIONICHUSI, OOYCJIOBJIEHHBIC MPHUCYTCTBUEM TMPUMECU
KHACJIOPOAA B 3TUX KPUCTAILIAX?

17. KakoBa npupo/ia MorjioieHus CBETa MPUMECHBIMUA aTOMaMU ?

18. Yo Ttakoe 3KcUTOH?

19. B kakoii 00J1acTH JUIMH BOJIH HAOIIOAAETCs IKCUTOHHOE TTOTJIOIEHE?

20. Kakyro wH(pOpMaIMi0O O CBOMCTBAaX TMOJYNPOBOJHUKA MOXHO TMOMYYUTh U3
WCCIIEIOBAaHUM OTPAYKEHUS CBETA?

21. B yem cymHocTb 3(ppexra Dapanes?

22. YTo Ha3bIBAIOT MPOIIECCOM T€HEPAITMU DJICKTPOHHO-ABIPOYHBIX Tap?

23. B 4eM CMBICTT TOHATHS WHYKEKIIUY HOCHUTEIIEH 3apsiia?

24. YTo Ha3BIBAIOT MPOIIECCOM PEKOMOMHAIIMN HOCUTEIEH?

25. JlaiiTe ompe/ienieHre CKOPOCTEN TeHepaly 1 PeKOMOWHAIIUN HOCUTEIICH.

26. [laitTe onpeneneHre BpeMEHH KU3HN HOCUTENIEH 3apsijia.

27. Yem OTIIMYAIOTCS CTAIIMOHAPHBIE U HECTAI[MOHAPHBIE BPEMEHA JKM3HU HOCHUTEIEH

3apsiga?



28. B uem cymHocTb 3 dexra npununanusi?

29. Kakue cymiecTBy0T BUIbl peKOMOMHAITNH?

30. Kakue cymecTBylOT MeXaHu3Mbl peKkoMOMHaiuu? B deM mposBIsioTCS MX

paznuuus?

31. Kak wu3MeHseTcsS 3HA4YCHHE HN3IYy4YaTCIbHOI'O BPCMCHH JKHU3HHM C H3MCHCHHCM

CTCIICHH JICTUPOBAHUA HOJ'IYTIpOBOI[HI/IKa?

3. TunosbIe

KOHTPOJIbHbIEC

3a1aHUA

IS

MPOBEPKH YPOBHS

chopmupoBannocTu npogeccuonanbHoii kKomnereHuuu IIK-3 «l'oroBHOCTH

INPUMEHSTH Ha MNMPAKTHKE HpO(l)eCCI/IOHaJILHl)Ie SHAHUA TEOPUM H METOA0B

(pusnyecKnx Uccje10BAHNI

Jran TunoBble KOHTPOJIbHBIE Iloka3aTesin U KPpUTEPUHU
¢popmupoBanus 3aJaHUA 1JIA OLCHKH OLICHMBAHMS KOMIICTCHLNH,
KOMIICTCeHIMH, B | 3HAHUH, YMEHHIi, HABBIKOB IIKAJ1a OLleHUBAHUS

KOTOpOM
y4acTByeT
AUCHUIIIMHA

HauvanbHbii [IponemoHCTpUpPOBATH l ypoBeHb —  omnucaH

BJIaJleTh HaBBIKU BIaJeHUS | Aper(oBbIi TOK B
MmarepuasioM 1o auddy3un u | noaynpoBoaHukax (1 6amr).
npeidy HocuTene 3apsga B |2  ypoBeHb  —  JETalbHO
HOJTYTTPOBOTHUKAX. PaccMOTPEHO M3MEHEHUE
LIpuwep. Onucars | KOHUEHTPAUM HOCUTENIEU U
TPPy3MOHHBIA U Apei(POBBI | OTIPEAEIEeH TOJMHBI TOK C
TOKU TPU HAJIMYWU TpajueHTa | yuetoM auddy3ruoHHOW U
KOHIICHTpALUX HocHTenel | aperioBoii cocTapisromux (2
3apsja Oanna).

HauvanbHbi [IponemoHCTpUpOBATH 1 ypoBeHb — 3amHcaHbI

yMeTh YMEHUE PEIIaTh THUIHMYHBIE | BEIPAXKEHUS IS
npuMmepbl 1Mo Audy3un U | KOHIEHTPALMK HOCUTEIEH B
npeidy HocUTenel 3apsna B | HOJYyNPOBOAHUKAX npu
MOJTYTIPOBOJTHUKAX. CWJIBHOM  BBIPOXKACHUM U
Llpumep. Boruucnuts | koapdunuenta  auddysumu,
ko3 puLeHT muddysum | Het pernenus (1 6am).

AJIEKTPOHOB B YCIIOBHAX
CHJIBHOTO BBIPOXKICHHS TIPH
KBaJAPaTUIHOM 3aKOHE
aucnepcuu, eciam W, = 300

2  ypoBEHb —  JaeTcs
NpaBUIbHOE  pEUIeHUuE U
MOJYy4YeH BepHbIA oTBeT (2
Oanna).




cM?/(B-c), n=10"% v,

m. =0,2m,
HavanpHbiii [IponemoHcTpUpoOBaTh 3HaHUS | |  ypOBEHb —  3amuCaHbl
3HATh no mubdysuun u  apeidy | popmyasl IS COOTHOILICHHIMA
HOCHTENEN 3apsaa B | DitHiTerina (1 Gamn).
MOJTyTIPOBOTHUKAX. 2 ypOBEHb — NPUBEIEH BBIBOJ
Ilpumep. BriBecTH | COOTHOLIEHU  DWHILITEWHA
COOTHOLICHUS DWHINTENHA. . TOJYNPOBOOHUKA B
COCTOSIHUU
TEPMOJUHAMUYECKOTO
paBHOBecus (2 6asna).
[Ipomexytounsii | [IponemoncTpupoBaTsh 1l ypoBeHb — paccMOTpeHa
BJIA/IeTh HaBBIKH BJIAJCHUS | DHEpreTUYecKas Jauarpamma
MaTEpHaJIOM IT0 KOHTAKTHBIM | KOHTaKTa (1 Gainn).
SIBJIEHUSIM B |2 YpPOBEHb — pPaccMOTPEHA
HOJTYIIPOBOTHUKAX. DHEPreTUYEeCKass JuarpaMma
Ilpumep. OnmcaTh KOHTAKT | KOHTaKTa M COCTaBJIEHO
METaJUI-TIOJTyIIPOBOIHUK ypaBHenue Ilyaccona s
(HEeBBIPOXKICHHBII KOHTaKTHOU obnactu
TIOJTYTIPOBO/THUK) HOJIyIPOBOJIHUKA (2 Gaa).
3 ypOBEHb — Ha OCHOBE
pewenns ypasHenus [lyaccona
MOJIHOCTBIO OIHUCAH KOHTAaKT
METAJUT-HEBBIPOKICHHBIN
MOJTYTIPOBOJAHUK TpHU  CclIaboM
WCKpPUBJIEHUH 30H (3 Oasna).
[IpomexyTounsli | [IponemoncTprpoBaThH l ypoBeHb — COCTaBJIEHO
yMeThb YMEHUE pelarb TUNWYHBIE | ypaBHeHHe Ilyaccona s
OpUMEPBl 1O  KOHTAKTHBIM | IPUIIOBEPXHOCTHOTO cIos
SIBJICHUSIM B | (1 6amn).
HOJTYITPOBOTHUKAX. 2 ypoBeHb — IIPUBEIECHO
Ilpumep. Ha TOBEPXHOCTHU | pELICHHE YpaBHEHUS
KpeMHus p-tuna cymecTtByeT | [Iyaccona TUISL

0O€THEHHBIN CIIOM, TpUYEeM
KOHLEHTpAIMsi  3JEKTPOHOB
CUMTACTCS MPEHEOPEKUMO
Masion.  Haitu  tommuHy
o0nacTu 00BEMHOIO 3apsaa
npu 300 K, ecnu
MOBEPXHOCTHBIM  MOTEHIMAI
¢s = 0,25 B, a KoHUEHTpaus
MEJIKMX MOJIHOCTBIO
MOHU30BAaHHBIX aKIIETITOPOB B

o6beme Ny = 10% oM S,

MPUTIOBEPXHOCTHOTO CJIOSA, B
XO0JI€ PpEIICHUs JOIMYyIIEHbI
HEKOTOpbIE OIIUOKH, OTBET
MOJTyY€H HEBEPHBIN (2 Oaa).
3 ypOBE€Hb — HAETCA BEPHBIN
XOJl penieHUus H TIOJydYeH
MpaBWIbHBIN OTBET (3 Oaa).




[Tpomexyrounslii | [I[pomeMoHCTpUpOBaTh 3HaHWs | |  ypoBEeHb — TIpHBEICHA
3HATh 10 KOHTAKTHBIM SIBJICHUSIM B | DHEPreTHYecKas Jauarpamma
MOJTYTIPOBOTHUKAX. koHTakTa (1 6asmm).
IIpumep. Onucath P-N mepexoa |2  ypoBeHb — TIpHUBEICHA
B TIOJTYTIPOBOTHUKOBBIX | DHEPTeTUYECKasi  JIuarpamma
CTPYKTYpax KOHTaKTa u 3aICaHbl
ypaBHeHus  Ilyaccoma (2
Oamna).
3 ypOBEHb — Ha OCHOBE
perieHus ypaBHEHUS
Ilyaccona HaWJIeHO
pacrmpeziesieHrue MoTeHIuai€a u
TONIIIMHA CJOSA  O0OBEMHOTO
3apsiia (3 6amia)

Cnmncoxk BONPOCOB W 3alaHMil I NPOBEPKH YPOBHA CcGOPMHPOBAHHOCTH
npopeccnonanbHoii  kommnereHuuu IIK-3 «l'oToBHOCTH NpPUMEHATH HAa
NpaKTHKe MNpodeccHOHAIbHbIC 3HAHUA TEOPUU M MeTOAO0B (U3MUYECKHUX

HCcJIe10BaHu»

st onleHWBaHUS pe3yJbTaTOB OOy4YeHUST B BHUJE BJAJICHUU Mpejiaraercs
pPaccMOTPETH CIEAYIOLINE TEMBI:

1. LleHTphl NpUIMIAHUS U LIEHTPhl PEKOMOMHAIMU. DJIEKTPOHHBIA U JBIPOYHBIM
JIEMapKallMOHHbIA YPOBHH.

2. VI3MeHeHHe uucaa HOCHUTENEH 3apsiia MpU HaJW4uM IpoueccoB nuddysuu u
npeiida. YpaBHeHue HenpepbIlBHOCTH. uddy3uonHbii u apeiidoBbiii TOKH MpU
HaJW4yuu TpajueHTa KOHIIEHTpaluu Hocurtened 3apsaa. CooTHolIeHue
OUHILTENHA.

3. Kontakt Metamui-metaii. KoHTakTHas pa3HOCTb NOTEHIMaIoB. KoHTakT
METAJLI-TIOJIyITPOBOAHUK. OOOTalleHHbIM U 00eJHEHHbI MPUKOHTAKTHBIE CJIOU B
MOJIYTIPOBOJHUKAX. DJIEKTPUUYECKUN TOK 4€pe3 KOHTAKT METaUI-TIOJIYITPOBOAHUK.
bapwep LloTTkM.

4. HeonHOpOAHBIA NOJYIIPOBOAHUK — KOHTAKT IOJYNPOBOAHUKOB N- W P-THUIMA.
3anuparomvii  CJloW, €ero ToJIIWHA. BonbTaMmepHas XapakTepucThka pP-n

nepexoza. [1omynmpoBOIHUKOBBIN THOI.




5. Dddext Jlembepa. D.1.c. Jlembepa. BentunbHas (OTOIIEKTPOABUKYIIAS CHTIA.

Jlns  oueHuBaHUS PE3YNbTATOB OOY4YEHUST B BHJE YMEHUH mpejaraercs
IPOJEMOHCTPUPOBATH CIEAYIOIINE HABBIKH PEIEHUS] TATUYHBIX TPUMEPOB:

1. Beruricouts qudPy3MOoHHYIO IIMHY 3JIEKTPOHOB B HEBBIPOXKJICHHOM T€pMaHHUU MU
Temiepatype 300 K, eciti Bpemst sKH3HH 37eKTpoHoB coctaBier: 1) 1 = 10 ¢, 2) 1, =
10°°® ¢; momBIDKHOCTB ANEKTPOHOB L= 3800 cM®B et

2. Bpramcoute koddduipeHT OumossipHod auddy3un B apceHHIE Taums ¢
coOcTBeHHOU mpoBoauMocThi0 pu Temneparype 300 K; p,= 8800 eM>B e, o=
400 cM*B ¢,

3. B omHOpOmHBIN MOMYyOECKOHEUHBIA SJEKTPOHHBIA MOMYMPOBOJHUK (x > 0) B
IUTOCKOCTH X = ) HENMpepHIBHO HHKEKTHPYIOTCS IbIpkH, Tak ato Ap(0) = 10™ om.
HaiiTu HepaBHOBECHYIO KOHLIEHTPALMIO IBIPOK HAa PACCTOSHMA X = 4 MM OT
TOBEPXHOCTH, ecii T, = 10° ¢, D, = 40 cm*c .

4. B HEKOTOpOl TOYKE OJHOPOJHOIO 3JIEKTPOHHOIO MOJYIMPOBOJHUKA CBETOBBIM
30HJIOM TE€HEpUPYIOTCA mapbl Hocutened. Cuuras 3a1ady OJHOMEPHOM, OIPENEIUTh
TUPPY3MOHHYIO JUIMHY ABIPOK, €CIIM KOHLIEHTpALMs HEPaBHOBECHBIX HOCUTENEU Ha
PACCTOSIHIM X; = 2 MM OT 30HzIa paBHa Ap; =10™ cv >, a mput x, = 4,3 MM OHa paBHa
Ap,=10% em>,

5. Haiitu pacnpenenenue HepaBHOBECHBIX JBIPOK B JJIMHHOM HUTEBUIHOM 0oOpasiie N-
Ge mpu cTanMoHApHOW WHXKEKIMH JIBIPOK B TOUKE W MPU HAIMYUHU DJIEKTPHUYECKOTO
moms £ = 5 B-cM' Bmoms oOpasia. Temmeparypa KOMHATHAsI, MOTYTPOBOIHUK
HEBBIPOKJIEH, L, = 0,09 cm.

6. B omgHOpOmHBINA MOMTYyOECKOHEUHBIA AJIEKTPOHHBIN TOTYNpOBOAHUK (¥ > 0) Ha
noBepxHocTH x = () CTalMOHApHO WHXKEKTUPYIOTCA IbIpKH. Bpoms oOpasua B
HanpasieHud x > 0 npuiokeHo sekTpudeckoe noie £ = 10 B/em. Onpenenuts, Ha
KaKOM PACCTOSIHUM OT MOBEPXHOCTH 00pa3lia KOHILEHTpAIUs HEPAaBHOBECHBIX JIBIPOK

YMEHBIIUTCS B oaTopa pasa; L, = 0,1 cm.



Jlst oTieHMBaHUs Pe3yIbTATOB OOYYEHUS B BUJIC 3HAHUU MPEIaraeTCs OTBETHUTH
Ha CIICAYIOIUE BOMPOCHI:

1. B kakux NoJynpoBOJHMUKAX M3JTydaTelbHas MEX30HHAS PEKOMOWHAIMA Haubosee
BEPOSITHA?

2. B uyem cymHOCTh MEX30HHOM yIapHOH peKOMOUHAITUH?

3. UYrto Takoe mnoBepxHOCTHas pekoMOuHaims? Kakyio ponb oHa urpaer npu
WCIIOJTb30BAHUH TTOJTYTIPOBOTHUKOB B TIOJTYTIPOBOHUKOBBIX TIPHOOpax?

4, KakoB ¢uzndeckuii CMbICT TOHATHS quddy3uoHHOM 1HbI? KakuM 006pa3zoMm oHa
CBsI3aHa C BpEMEHEM >KU3HM HOCUTeNel 3apsiia?

5. B 4eM cocTout CylmHOCTh SABJIEHUS (POTOIPOBOTUMOCTH?

6. Kak cBs3ana ¢poTonpoBOIMMOCTb C MOTJIOIIEHHUEM CBETa?

7. Uro Takoe KpacHasi rpaHuiia (poTormpoBOAUMOCTH?

8. KakoB Mexanu3m (poToTepMUUECKON HOHU3AIIUN?

9. VY4acTBYIOT 711 SKCUTOHBI B BOBHUKHOBEHUHU (hOTOIIPOBOTUMOCTH?

10. Kakwue BbI 3HaeTe onpeaenacHns POTOTYCTBUTEITBHOCTH?

11. B yem cOCTOUT OTIMYUE MOHO- ¥ OUITOJIIPHOM TIPUMECHOM TIPOBOIUMOCTH?

12. KakoBa poJib 3aroIHEeHHS IPUMECHBIX YPOBHEH B (POTOTIPOBOMMOCTH?

13. Uto Takoe JIOKC-aMIlepHAas XapaKTepUCTUKa TodynpoBogaHuka? Kakumu
napamMeTpaMu OHa OTIpeIeNseTCs?

14. Yro takoe (poTOBOIIbTAMYECHE SIBIICHUA?

15. Kakue ycnoBusi TpeOyeTcsl BBITOTHUTD IS BOBHUKHOBEHHS (POTOBOJILTAMYECKUX
SBJICHUM?

16. OOBsicHUTE TIPUPOTY OOBEMHOM (HOTO-3.11.C.

17. Kaxosa cymnocts 3¢ dekra embepa?

18. KakoB MexaHu3M mosiBiieHns1 POTOMarHuTHOM (OTO-3.1.C.7

19. B yeM cymHoOCTh (POTOITFOMUHECIIEHITUN?

20. Kakuie BU/IbI JIIOMUHECIICHITHH BbI 3HAETE?

21. Ot kakux (pakTOpoB 3aBUCUT UHTCHCUBHOCTD JITFOMUHECIICHITH?

22. C 4eM CBS3aHO TOSIBJICHUE KOHTAKTHBIX SIBIICHHIA?

23. Uro Takoe paboTa BbIX0/1a JIEKTpOHA?



24. Yto Takoe KOHTaKTHAs Pa3HOCTh MoTeHanoB? Kakum 00pa3oM oHa BO3HUKAET?
25. Kak MeHsieTcst 30HHasi CTPYKTypa MOIYIPOBOJHUKA B MPUIIOBEPXHOCTHOM CJIOE B
CIy4ae KOHTaKTa METaJUI-TI0JTyIIPOBOAHUK?

26. Yto Takoe 3anuparolie 1 aHTU3AMMUPAIOIINE CIIOU?

27. OObSCHUTE MEXaHU3M BBIIPSIMIICHUS] TOKA HA KOHTAKTE METAILI-MIOIYIPOBOTHHUK.
28. Uro Takoe p-n mepexon? B uem ero ommuyMe OT KOHTakTa MeTall-
HOJYIPOBOJHHK?

29. Kak xmaccuduimpoBaTh P-N-1iepexoini?

30. Yem oTimmuaeTcst reTeporepexo] 0T 0OBIYHOTO TOMOTE€HHOTO repexoaa?

31. Kakoe HampaBiieHUE MPUHATO CUUATATH MOJOKUTEIBHBIM TIPU  TIOACOCAMHEHNUH |-

N-nmepexoJia K ICTOYHUKY BHCIITHETO HaHpiI)KeHI/UI?

V. IlepeyeHb OCHOBHOI 1 IONIOJTHUTEILHOM Y4eOHOI JIUTEPATYPHL, HEOOXOIUMOMH
7151 OCBOCHUS TUCHUILINHBI

a) Ocnoenas rtumepamypa:

[TanumoBa, K. B. ®usuka nonynpooauukos : yueonuk / K. B. [llanumosa. — 4-¢
u3n., crep. — Cankr-IletepOypr : Jlans, 2021. — 384 c¢. — ISBN 978-5-8114-
0922-8. — Tekcrt : anekTpoHHbIl // JlaHb : 3JIEeKTPOHHO-OUOIMOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/167840. — Pexwum moctyma: s aBTOPH3.
ITOJIb30BATEIIEH.

JleGeneB A. 1. ®dusunka moaynpoBOHUKOBBIX MPUOOPOB: yueOHOE mocodue. - M.:
Owmsmariur, 2008. - 488 c¢. - [OnexkrpoHHwli pecypc]. — Pexuwm

nocryma: http://biblioclub.ru/index.php?page=book&id=68403

0) lononnumenvnaa a1umepamypa:

AncensM, A. 1. BBenenne B T€OPHUIO MOJYIPOBOIHUKOB : ydeOHOe mocobue / A.
U. Ancenpm. — 4-e uszn., crep. — Cankt-IletepOypr : Jlanp, 2021. — 624 ¢. —
ISBN 978-5-8114-0762-0. — TekcT : »nekTpoHHbIM // JlaHb : 3JIEKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/168898. — Pexum

JOCTYyTIA: JUIsl aBTOPU3. MOJIb30BaTENEH


http://biblioclub.ru/index.php?page=book&id=68403

3erps I'. I'. OcHOBBI pu3MKH MOIYIPOBOAHUKOB. - M.: ®usmarmut, 2009. - 336 c. -

[DJIEKTPOHHBII pecypc]. — Pexum JNOCTyTa:

http://biblioclub.ru/index.php?page=book&id=68394

Copoxun, B. C. Marepuaiibl U 3J1€MEHTHI JIEKTPOHHOU TeXHUKU. [IpoBOIHUKH,
MOJIYIIPOBOJHUKH, TUANEeKTpUKH : yueOHuk / B. C. Copokun, b. JI. Autunos, H. I1.
JlazapeBa. — 2-e usn., ucnp. — Cankt-IletepOypr : Jlanp, 2021. — 448 c. —
ISBN 978-5-8114-2003-2. — Tekct : amekTpoHHbIH // Jlanb : 31IeKTpOHHO-
oubnnoreunas cucrema. — URL: https://e.lanbook.com/book/168852. — Pexum

JOCTYyIA: JUIsl aBTOPU3. MOJIb30BATEIEH.

VI. Tlepeuenb pecypcoB HH(POPMANUOHHO-TEJEKOMMYHHKAIIMOHHOW CeTH
«HTepHET», HE0OXOAUMBIX IJISI 0CBOEHHUS TUCHUIITHHBI

DNeKTpOHHbIE OUOIMOTEYHBIE CUCTEMBI:

1. 3BC «MH®PA-M» http://mww.znanium.com

2. DBC «YHuBepcuTerckas oubmoreka OH-JTAMH» http://www.biblioclub.ru

3. OBC «JIAHb» http://e.lanbook.com

CepBep  MHPOPMAIIMOHHO-METOIMYECKOTO  OOECHeYeHus1 y4eOHOro  mporecca

TeI'Yhttp://edc.tversu.ru

VIl. Meroguueckue ykazaHus A/ 00y4arOIIUXCsl 110 OCBOCHHUIO THCIMILIMHBI
1) Ilhansl nabopamopHbIX 3aHAMUIL U MEMOOUYECKUE PEKOMEHOAUUU K HUM.
Jlabopamopuvie 3anamusn GKAIOUAIOM 6 ce0A IKCNEPUMEHMAIbHOE Ul
meopemuyecKoe uccie006anue Ce0lCme U Npouecco8 6 NOJYnPOBOOHUKOBHIX

Mamepuanax u CmpyKmypax Ha ux 0CHo6e, a makKyce e20 00cyxscoeHue 6 zpynne.

Tema 1. Cmamucmuka 31eKmpoHo8 u OblPOK 8 NOJYRPOBOOHUKAX .
Bomnpocs! Ajis1 00CyKAeHHS:

1. KoHueHTpatus 371eKTPOHOB U AbIPOK. [I[pruMecHBIi moIyITpOBOAHUK.
2. YpaBHeHuUe 31eKTpoHeUTpaabHOCTH. COOCTBEHHBIN MOIYITPOBOTHUK.

3. HeBbIpokI€HHBII NOTYNPOBOAHUK, IPUMECH OJTHOTO BU/JIA.


http://biblioclub.ru/index.php?page=book&id=68394
http://www.znanium.com/
http://www.biblioclub.ru/
http://e.lanbook.com/
http://edc.tversu.ru/

4. KomneHcupoBaHHbIN NOJIynpoBOAHUK. [[pumecHas 30Ha.

Tema 2. Kunemuueckue sa6j1eHus 8 ROJIyRPOBOOHUKAX.

Bomnpocs! st 00cyxaeHus:

1 DnexkTponpoBOAHOCTD MOITYITPOBOIHUKOB. TeH30pe3UCTUBHBIN 3P hEKT.
2 I'anpBaHOMarHuTHBIC 3G PEKTHI.

3. TennonpoBOAHOCTH MOJIYIIPOBOJIHUKOB. T€PMO3IEKTPUUECKHUE ABICHHUS.

Tema 3. Pekomounayusn nocumeneit 3apaoa.

Bomnpocs! 151 00CyKICHUS:

1. PaBHOBECHBIE M HEPABHOBECHBIE HOCHUTENM 3apsaa. Bpems xuszau. MoHoOMoMspHAs
reHeparus.

2. PekoMOuHa1Ms yepe3 LEHTPHI 3aXBaTa.

3. LleHTpsI puiIunaHus ¥ peKOMOUHAIINH.

Tema 4. /lugpghy3us u opeiigh nepaenogecnwvix Hocumeneil 3apaoa.
Bonpocs! 151 00CyKICHUS:

1. uddy3uonnsiit u aper(oBbIii TOKH.

2. udbdysus u aperid mpu MOHOIOJSIPHON TeHEpaIIUU.

3. luddy3us u apeiid HepaBHOBECHBIX HOCUTENEH 3apsiia Mpu OUTTOSIPHOMN

TE€HEpaLnu.

Tema 5. Konmakmmubie sa6i1eHusn 6 nOaynpoeoOHUKAX .
Bomnpocs! aj1s1 00CyKIeHUS:

1. ITomynpOBOIHMK BO BHEITHEM AIEKTPUUECKOM IOJIE.

2. KonTakT metami-metaiul. KOHTakTHast pa3HOCTh MOTEHIIUAJIOB.
3. KoHTaKkT MeTaJI-NOJyIPOBOAHUK.

4. KOHTaKT noJIylTpOBOJAHUKOB N- U P-THUIIA.

Tema 6. Onmuueckue u pomosrnekmpuuecKkue A6,1eHUA 8 HOJIYNPOBCOOHUKAX.



Bomnpocs! Ajis1 00CyKaeHHS:
1. ITornouienue cBera NOJYNPOBOJHUKAMHU.
2. ®oTope3ncTUBHBIN D PEKT.

3. ®oTorajabBaHUYCCKUEC SIBJICHUS.

2) Memoouueckue peKkomeHOAuuu HO  OpeaHU3AUUU
pabomul cmyoenmos:

CamocTosiTenbHas padoTa CTYJIEHTOB MPE/IoIaracT:
—00s13aTeIbHOE  BBIMTOJTHCHWE  JIOMAITHUX  3aJaHUM,

JICKIIMOHHBIMH 1 Ha60paTOpHI>IMI/I 3aHATHUAMU,

CamocmoamenvHoul

MPEAYCMOTPEHHBIX

—yrayOJeHHOE U3YYEHUE JTUTEPATYPHI U PEIICHUE 3a1a4 10 IPOUIEHHBIM TEMaM U

I10 BOIIPpOCaM, JOIIOJHUTCIBbHO YKA3dHHBIM IIPCIIOAABATCIICM,

—HCIIOJIb30BAHHUC MAaTCPHUAJTIOB pa6oqel”4 ImporpaMmsel 1Jjis1 CUCTCMATHU3AllU 3HAHUU

H IIOATOTOBKC K 3aHATHUAM W KOHTPOJIbHBIM pa60TaM.

IIepeueHb BOIIPOCOB JUJISI CUCTEMATU3alIMY 3HAHUM

. Ypasuenue Hlpenunrepa s kpuctamia. AnpadaTuyeckoe NpuOKEeHNE.

. OJTHORIIEKTPOHHOE MPUOITMKEHHE.
. Ilepnoguueckoe nose 1 onepaTop TPAHCIISUH.

. [IpuOmmxeHne CUITbHO CBA3aHHBIX JIEKTPOHOB.

. D dexTrBHas Macca IEKTPOHA.

. I[BI/I)KeHI/Ie 9JICKTPOHA B KPUCTAJLIC 11O I[CﬁCTBHCM SJICKTPUYICCKOIO ITOJIA.

. DneMeHTapHas TEOpHsL IPUMECHBIX COCTOSHUIA.
. IloBepXHOCTHBIE SIBJICHHUSI.
10.KBazuuactuiip (MOJSIPOH, SKCUTOH)

11.I110THOCTH KBAHTOBBIX COCTOSTHHIA.

1
2
3
4
5. Yucno cocTosiHMi B pa3perieHHo 30He. KBazuuminyisc. 3oHb1 BpuiimosHa
6
7
8
9

12.dyHK1MA pacnpeneieHus MEKTPOHOB M0 SHEPrETUYECKUM COCTOSHUAM ((DyHKLIMS

®epmu-/lupaka).

13.KoHniieHTpariusi CBOOOTHBIX HOCUTENICH B pa3pellIeHHBIX 30HaX.



14.YpaBHeHUe 3MeKTPOHEUTPaTbHOCTH. CTENEHb 3a0JIHEHHUS IPUMECHBIX YPOBHE.

15.YpoBens @epmu B COOCTBEHHOM MOIYTIPOBOTHUKE.

16.J1onoxkenrie ypoBHs @DepMU U KOHIEHTpAIMsl HOCUTENEH B JOHOPHOM
MOJTYTIPOBO/IHUKE.

17 Ilonoxkenrie ypoBHS @DepMU U KOHICHTpAIMsl HOCUTENEH B aKUEITOPHOM
MOJTYTIPOBO/THUKE.

18.ITonoxenne ypoBHs PepMyd M KOHILEHTpAIMs HOCHUTENEH B TMOIYIMPOBOIHHKE,
cozeprkaiieM 00a BUa PUMECH.

19.Kunetnueckoe ypaBHenue bonmbimana.

20.Bpems penakcarum.

21.21eKTponpOBOIHOCTb MTOTYIPOBOTHUKOB.

22.I"albBaHOMAarHUTHBIC SIBJICHUS.

23.TennonpoBOAHOCTb MOIYIPOBOTHUKOB.

24. TepMOdIIEKTPUIECKHUE SBIICHHSI.

25.Paccessarie HOcuTenel 3apsma. DPQPEKTHBHOE CEUCHHE paccesHus. BeposTHOCTH
paccesHusl.

26.Paccestarie HocHTenei 3apsijia Ha MOHAX TPHUMECH.

27 .Paccesiniie HocHTeNel 3apsijia Ha TETJIOBBIX KOJIEOAHUSIX PEIIETKH.

28.PaBHOBECHbIE M HEPAaBHOBECHBIE HOCUTEIH 3apsi/ia.

29.burnonspHas reHeparys HOCUTEIeH.

30.MoHormosnsipHas TeHeparwsl.

31.Mex30HHas U3TydaTeNTbHas peKOMOMHAIHS. MexX30HHas yaapHas peKOMOMHAITHS.

32.PexoMOMHAITSI HOCUTEEH 3apsiia yepe3 IEHTPHI 3axXBara.

33.LleHTpbI pUIHIIAHKS U TIEHTHI PEKOMOUHAITUH.

34.IToBepXHOCTHASI PEKOMOWHAITHS.

35.YpaBuenne HenpepsiBHOCTH. COOTHOIIICHHE DWHITITEIHA.

36.Auddy3nonnbIil 1 1peiidoBbIiA TOKH.

37. Auddy3us u npetrid HEpaBHOBECHBIX HOCUTENEH MIPU MOHOMOJISIPHON T€Hepalvu.

38./IBm>keHre HEOCHOBHBIX HOCHUTEIIEH 3apsi/ia B MPUMECHOM MOJTYTIPOBOTHHKE.

39.I1omynpoBOAHMK BO BHELITHEM IIOJIE.



40.Pabora BbIXO1A.

41 KoHTaKT METaJLI-TIOIYIIPOBOIHUK.

42 .HeotHOpOIHBIN MOTYTIPOBOJHUK — KOHTAKT MOJTYPOBOJAHUKOB N- U P-THUTIA.

4A3.Ilormomenne cBeTa TOMYNMPOBOJHWKAMU. THWITBI  TIOTJIONICHWH CBeTa B
MOJTYTIPOBOTHUKAX.

44.CoOcTtBeHHOE ((hyHIAMEHTAIBHOE) IIOTJIONICHWE CBETa: MPsMbIE W HENpsSMbIC
TIEPEXOIBI.

45 IornoieHne cBeta CBOOOIHBIMA HOCUTEISIMU 3apsi/ia.

46.ITornomieHne cBeTa 3IEKTPOHAMH B JIOKATW30BAaHHBIX COCTOsIHUSX. [lormoieHue
CBETA PEIIECTKOM.

47.®DoTope3ucTUBHBIN YPPEKT.

48.5ddexr Jlembepa. D.1.c. Jlembepa.

49.BenTiiibHas (hOTOANIEKTPOIBIIKYILAS CHIIA.

3) Tpevosanus K peitmunz-KOHmMpPOJiI0

Pe3ynpTaThl MpPOMEXYTOUHOW aTTECTAIIMH BBICTABIISIIOTCS HAa OCHOBE TEKYIIETO

KOHTPOJISI  yCIIEBA€MOCTH  (PEUTHUHI-KOHTPOJIb, Oajulbl 32  BBIIOJHEHHbBIC

MIPAKTUIECKUEC 3a/TaHUSI CYMMHPYIOTCS) M TIO PE3yJIbTaTaM 3adeTa.

Peiimune

1. [TepBas koHTposibHAs Touka. Conepxkanue moayis 1: Pazmen 1 — 3.

40 6amnos, u3 HUX 20 — Texymas padora, 10 — mocemaemocth, 10 — KOHTpOIBHAS
pabora. 9-as Henens.

2. Bropas koHTposbHas Touka. Coneprkanue moayins 2: Paznen 4 — 7.

60 6amnoB, u3 HUX 40 — Tekymas padora, 10 — mocemaemocth, 10 — KOHTpOIBHAS
pabota. 18-as Henmens

Kpumepuu: paboTta Ha KaKI0M NPAKTUYECKOM 3aHITHH — MO D 0amioB (TeKyuias
paboTa), MpaBWJIbHBIN OTBET HA OJWUH BOMPOC KOHTPOJILHOM paboThl — 2 Oasia.
[TporpaMMoii iperycMaTprBaeTCs BBIMOJTHEHUE MUCHEMEHHBIX KOHTPOJIBHBIX padoT
U OTYETHl O BBITIOJHCHHWU CTYJCHTAMH 3aJaHUN Ha JIA0OPATOPHBIX 3aHATUSAX B
KadecTBe (hopM pyOEKHOTO KOHTPOJIS B KOHIIE KKAOT0 MOIyJsl. J{Jisi HOAroTOBKH

K pyO€XHOMY KOHTPOJIIO MPEANojaraercs BBINOJHEHUE NOMAIIHUX 33JaHuil 1o



KOKIOW TPONACHHON B TeueHHME MOAYJIsl TEME U HCIOJb30BaHHE OaHKa

KOHTPOJIbHBIX BOIIPOCOB U 3a/IaHU# paboueil mporpamMmbl.

VIIl. Tlepeuenn

negarort4eCKux M

HHPOPMALMOHHBIX

TEXHOJIOTHH,

HCIIOJB3YEMBIX IIPH OCYHIECTBJICHUHU Oﬁpa3OBaTeHLHOI‘O nmpomoecca 1o

TUCHHUILINHE (MJIM MOAYJII0), BKJIIOYas NepedyeHb NPOrpaMMHOI0 odecredeHust

U MH(POPMAIMOHHBIX CIIPABOYHbBIX CHCTEM (110 HEOOXOAMMOCTH)

1X. MaTepHaJILHO-TeXHI/IquKaSI 6333, HCOﬁXOIlI/IMaH AJIA OCYIIECTBJICHUS
Oﬁpa3OBaTeJIBHOFO nmpomecca 1mo JTMCUmIlJInHE

HaumenoBanue
CHeHAJILHBIX*
noMeumeHu

OCHAIIIEHHOCTH CHENHAJILHBIX
NOMeIeHu ¥ MOMeIeHHH 1151
CaMOCTOSITEILHOI padoThI

IlepeyeHb JMLIEH3MOHHOTO
NPOrpaMMHOI0 oOecreYeHust

YyeOHast ayTuTOpHs
JUISl IPOBEJICHUS
3aHATUN
JIEKIIMOHHOTO THUIIA,
3aHATHN
CEMHUHApPCKOIo TUIIA,
KYpPCOBOT'O
MIPOCKTUPOBAHUS
(BBITTOJTHEHUS
KYpCOBBIX padoT),
TPYIIIOBBIX U
WHIUBUTYaJIbHBIX
KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUHON
aTTeCTalluH,
VYyeOHas aynuTopus
Ne 2025 (170002
Tsepckas o0, T.
TBepw, CanoBbrit
nep., 1. 35)

1. KommexT yueOHO# Mebenu Ha
25 mocaJOYHBIX MECT.

2. OkpaH HacTeHHBbIN 153x203

3. [lepeHOCHOI KOMIUIEKT
MYJIbTUMEANIHON TEXHUKHU
(HOyTOYK, POEKTOP)

4. MenoBas 1ocCKa.

Google Chrome — 6ecrutatHo
Kaspersky Endpoint Security 10
st Windows — AKT Ha niepefiaqy
npaB Ne2129 ot 25 okTs16ps 2016
r.

MS Office 365 pro plus - Akt
npuema-nepeaadn Ne 369 or 21
utoiist 2017

Microsoft Windows 10 Enterprise
- Akt npuema-nepenayu Ne 369
ot 21 urons 2017

ITomemeHus 1151 CaMOCTOSITEIbHOM PadoThI:

HaumenoBanue OcHaIIEeHHOCTH MOMeIeHU IS IIepeyeHb JTMIIEH3MOHHOTO
MoMelleHu i CaMOCTOSITEJIbHOM PadoThI MPOTrPaMMHOI0 00ecTIeYeH s,
PexkBu3zuThI
NMOATBEPKIAIOIIEr0 JOKYMEHTA
ITomerenue st | 1. Kommerorep RAMEC STORM Adobe Acrobat Reader DC -
CaMOCTOSITENLHON C2D 4600/160Gb/ 256mB/DVD- OecruiatHo
paboThI, y4eOHas | RW +Mouurop LG TFT 17" Cadence SPB/OrCAD 166 -
ayIuTOpHs s | | 1753S-SF — 12 mr TocynapcTBeHHbI  KOHTPaKT — Ha
NPOBEJICHHS 3aHATHH | o MyJTBTHMe THHHBIH KOMITTERT TMIOCTaBKY JIUIIEH3UOHHBIX
NIEKIHOHHOTO  THIa, yaeGHOTro Kiacca (Bapuant Ne 2) MPOrpaMMHBIX MpoaykroB 103 -
3aHATHI . I'’K/09 oT 15.06.2009
[poexTop Casio XJ-M140,
CEeMHUHAPCKOT0 THIIA, Google Chrome - OecruiatHo

KypCOBOTO

HACTEHHBIN TpoeKIl. sKpaH Lumien

Java SE Development Kit 8 Update




MPOEKTUPOBAHUS 180*180. HoyrOoyk Dell N4050. 45 (64-bit) - OecruiaTHO
(BBITTOJIHEHUS cymka 15,6", MblIb Kaspersky Endpoint Security 10 mst
KypcoBbIX  pabot), | 3. Kommyrarop D-Link Windows — Akt Ha miepemaqy mpas
IPYIIIOBBIX ¥ | 10/100/1000mbps 16-potr DGS- Ne2129 or 25 oxta6ps 2016 T.
I/IHI[I/IBI/I,Z[yaJ'II)fIbIX 1016D Lazarus 140 -  OecruiarHo
KOHCYJIbTaLUH, 4. Bupeoxamepa IP-FALCON EYE Lego MINDSTORM EV3 -
o mpovieryrouon | FEPC-BL200P, Onlaiis Tpetia | JEEEE (e oy g
aTTeCTalluu, 000 npeaoctasienust npas MIC00000027
NPAKTHKH, 5. Buneokamepa IP-FALCON EYE | 16.092011
KoMIbOTEpHEIiH FE-IPC-BL200P, OnJlaiin Tpeiin MATLAB R2012b - Akt
KJace (PU3MKO- 000 npenocraieHus rnpas Ne Us000311
TEXHUYECKOIO 6. JleMOHCTPAIHOHEO® or 25_.09.2012
%?)I;&?BBI(T)”GFZ;HEL}I obopynosarue KOMILTEKT xggzg:lto Ppress Studo 4 -
nabopaTopust «LegoMidstormsEV3» MiKTeX 29 -  GecruiatHo
POOOTOTEXHHYECKHX | 7 KoMMIIeKT yueBHOi Meberu MPICH 64-bit -  GecruiatHO
cucreMm Neda MSXML 4.0 SP2 Parser and SDK -
(170002 Tsepckast OecIuIaTHO
061., r. TBepb, Microsoft Windows 10 Enterprise -
Canosblit niep., 1. 35) AxT npuema-niepeauu Ne 369 ot 21
UIOJIS 2017
MS Office 365 pro plus - Axr
npuema-riepenaun Ne 369 or 21
urosst 2017

X. CBenenusi 00 00HOBJIeHNH padoyeil MPOrpaMMbl TMCHUTLIMHBI

OO0OHOB/ICHHBIT
pasnen paGoueii JdaTa u npoToKoJ
Ne . 3aceqaHusd,
NPOrpamMMbl Onucanue BHECEHHBIX H3MEHEHMI
ILIIL. yTBepAUBILIETro
AUCHUILINHBI
(Moxyis) U3MEHEeHUs!

CxoppeKTupoBaH (HOH] OIIEHOYHBIX

1 Paszen IV CpEeICTB i IPOBEPKU YPOBHS [Iporokon Cosera ®TO
chopmMupoBaHHOCTH 3aKperieHHbIX 32 | Ne5 ot 31 okTsa6ps 2017 T
JUCLHUIIIIMHON KOMIIETEHIUHN
CKOppeKTHUpOBaHbI 3a/JaHUs AJIs
IIPOMEXKYTOUHOM aTTECTALIVH B

2 Pasnen IV COOTBETCTBUU C OOHOBJICHHBIM ITporoxon CoBera ®TD
«TomoxxeHneM o MpOMEKYTOYHOU Ne5 or 31 okTs6ps 2017 1.
aTTecTaluu (3K3aMeHax U 3ayeTax)
cTyaeHToB TBI'Y»
OOGHOBJIEH TIEpeUeHh OCHOBHOU 1

3 Paszen V nononHHTeJlLvHoﬁ y4deOHol ureparypbl, | [Iporokon Cosera ®TD
HEOOXOIMMOMN I OCBOEHUS No5 ot 31 oktsa6ps 2017 ¢
JCIIUTINHBI
OcHaleHHOCTh ayAUTOPHOTO (oHIA

4 Pasnen IX IS IPOBEICHUSA que6HLIX 3aHATUN U ITporoxon Cosera ®TD
CaMOCTOSITEIbHON pabOThI CTYJEHTOB No5 ot 31 oktsa6ps 2017 ¢
cornacHo «Cnpasku MTO OOIT ...»

5 Paznen IV CkoppeKkTupoBaH (HOH]T OLIEHOYHBIX ITporokosn CoBera T Ne




CPEJICTB JIJIsl TPOBEPKHU YPOBHS
c(hOpMUPOBAHHOCTH 3aKPETICHHBIX 32
MYCLIAIIIIMHON KOMIIETECHIINHI

6 or 15.01.2019 r.

BueceHnbl U3MeHEHUs B COOTBETCTBUU C
«ITonoxxeHneM o MPOMEKYTOUHOU

ITporoxon CoBera ®TD Ne

Pazgen IV aTTecTanuu (3K3aMeHax U 3a4eTax) 10 o1 19.05.2020 I
o0yJaromuxcs 1o nporpaMmmam
BeIicuiero oopasosanust TBI'Y»
BHuecensl U3MEHEHHS B COOTBETCTBHA C Mporokon Cobera GTD No
Paznen IV «IlonoxeHnem o peTUHIOBOM cUcTEME
10 ot 19.05.2020 1.
00yuenust B TBI'Y »
Pasgen IX AkTtyanusupoBaHsbl JaHHble HAa ocHOBE | [Ipotokon Cosera OTD
A Cnpasku MTO OOII Nel4 ot 03.07.2021
OOHOBIIEH TIepeYeHbh OCHOBHON U
Passien V JIOTIOJTHUTEIILHON y4eOHOM [TIporokon Coera ®TD

JTUTEPaTyphl, HEOOXOTUMOMN IS
OCBOEHUSI JUCIIAILINHEL

Nel4 or 03.07.2021




