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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATIJINHBI

b1.B.JIB.02.02 OCHOBBI TEXHOJIOTHH IIOJYIPOBOIHUKOBBIX MAaTEPHUAIOB
Koo u naumenosamnue oucyuniunvl 8 coomeemcmeuu ¢ Yueonuvim niaHom

1. Koa u HaumMeHoBaHHe HANIPABJIEHUS MOATOTOBKH/CIIENMATBHOCTH:
04.03.01

2. Ipoduab noaroroBku/cnenuanusanus: "[pukinagnas xumus"

3. KBamudukanus (cTenensb) BoIMYCKHUKA: 0aKkataBp

4, ®opMma 00y4YeHHUs: OUHas

5. Kadenpa, orBeuaromas 3a peajn3aunio JUCUUIINHBI:

kadeapa o01IEl 1 HEOPTAHUYECKON XUMHUHU

6. CocraBuresiu NporpamMmbl:__ K.X.H., TOIUEHT KocskoB AHpei
BuktopoBnu

7. PexomengoBana: HMC xumnuyeckoro dakyaprera mpotokosa Ne 4 ot
25.04.2023

8. Yueonniii ron: _ 2024-2025 Cemectp(-bl): 4




9. Hesn u 3agaum y4eOHOI AMCUUIIMHBI. U3yYeHUE OCHOB (DM3MKH TBEPAOTO Tela, PU3UKU U
XUMHHU TIOJIYIPOBOJAHUKOB C 3JE€MEHTAaMM TEXHOJOIMM IOJIYNPOBOJHMKOB; HM3ydEHHE Hadai
HOJIyTIPOBOJHUKOBOT'O MaTE€PUAIOBEACHHUS.

10. Mecto yueOHoii aucuumiaunbl B crpykrype OOIIL: brnox 1. {uctummunasl. Yacts,
dopmupyemMass ydyaCTHMKaMU 0Opa30BaTeNbHbIX OTHOIIEHWH. JlucuuruimHel 1o  BbIOOpY
b1.B./IB.2.

11. Ilnanupyemble pe3yJbTAaTbl O0y4eHHs IO IAUCHUILIMHE/MOAYJI0 (3HAHUSI, YMEHHS,
HABBIKHM), COOTHECEHHbIE C IUIAHUPYEMbIMHU Pe3yJibTaTAMH OCBOEHHUSI 00pa30BaTeIbLHOM

nmporpaMmmbl (KOMHeTeHHI/IﬂMI/I) H HHIAUKATOPpaAMHU UX JOCTUKCHUS

Kon HasBanue koMIeTeHIUU Koa(s1) Wupukarop(sl) [TnanupyeMble pe3yabTaThl 00y4YeHus!
I[IK -1 | Cnocoben mnpooauth | [IKB - | ObecnieunBaet 3HaTh: - MCTOYHUKH HAY4YHO-
coop, 11 cOOp HAy4YHOH, | TeXHHYECKOW  HMH(pOpMAIHH,
CUCTEMaTHU3ALNIO TEXHUYECKOM U | )KypHaJbl OTEYECTBEHHOHM U
" KPUTAYECKUHN HaTEHTHOH MEXKYHapOIHOU HAay4YHOU
aHaIn3 HAy4YHOM, nH(popManuy, NEePUOJIUKH, OCHOBBI ITOUCKA
TEXHUYECKOU U Heo0X0InuMO MaTEHTHOU uHpopmamuu.
MIaTEeHTHOU JUISL pelICHUs YMeTh: - OCyIIECTBIATh ITOUCK
uH(popmManu, HCCIEA0BATENIbC | HAYYHO-TEXHUYECKOM
HE0O0X0AUMOH JUISL KHX 3aJa4 UHPOpMALIUU c
pelieHus IIKB Cocrasnsier HCTIOJIb30BaHUEM pecypcoB
HCCIICI0BATEIBCKUX 1.2 aHanuTUyeckui | cetu VHTepHer, 0a3 NaHHBIX;
3a/1a4 XUMUYECKOI 0030p oQopMIIATH OTYEeT 0
HaIpaBJIEHHOCTH coOpaHHOI pe3yJibTaTax MOUCKa
HAy4YHOM, uH(pOpMaInu.
TeXHU4yeckoil u | Brmamers: - mpuemamu mowucka
MMaTEeHTHOMN Hay4YHO-TEXHUYECKOU
uHpopMaluu 1mo | ”HGOPMAaMK W METOJaMH
TEeMaTHKe COCTAaBJICHUS OTYETOB 0
HCCIEAOBATENNb- | PE3YJIbTATaX MOUCKA.
CKOT'O MPOEKTa
[IK -2 | CnocoGen ITIK Cocrasnser 3HaTh: - MeTOAbl 00PaOOTKU U
IUTAHUPOBaTh padory | 2.1 oOmmumii IJIaH | aHaJIu3a MIEPBUYHOTO
u BBIOMpATh HCCIEAOBAHUS M | SKCIIEPUMEHTAIIBHOTO
aJICKBaTHBIE METOJIbI JeTaTbHBIC Marepuaiga 1O CHHTE3y W
peuieHus Hay4HO- TIJIaHBI UCCJIEIOBAHUIO  JIUCIIEPCHBIX
HCCIIEI0BATENbCKUX OTJIETTbHBIX CHUCTEM C 3aJaHHBIM HaOOpOM
3ajady = B obOmacTH cTaguit PEOJIOTUYECKUX  CBOMCTB; -
aHAJINTUYECKOH, [K Beibupaer METOJIbI HCCIIEI0OBaHUS
busnueckoi, 2.2 IKCIIepUMEHTaN | (PU3NKO-XMMUYECKUX
HEOPTraHUYECKOH, bHBI e ¥ | TIPOIIECCOB, MPOTEKAIIINX Ha
OpraHUYeCcKOn u pacyeTHo- rpaHunax pasaena as.
MOJMMEPHOU XUMHH TEOPETUYECKHEe | YMETh: - MJIAHUPOBATH
METO/bI SKCIEPUMEHT  Ha  OCHOBE
pereHus aHanu3a JUTEpaTypPHBIX
MOCTaBJIECHHOMN JAHHBIX; - aHaJIU3UPOBaTh U
3a7a4d, Hcxond | 0000maTh pe3ynbTaThI
13 MMEIONIUXCS | OKCIIEPUMEHTA,




MaTCpralIbHBIX
n BPCMCHHBIX

pecypcoB

ITIK
2.3

- | BoiOupaer

TEXHUYCCKHE
cpencTBa u
METO/IbI
HUCTIBITAaHUN (U3
Habopa
HMMEIOIINXCS)
UL PEIICHHS
MOCTaBJICHHBIX
3agay HUOKP

ITIK
2.4

- | 'oToBUT

00BEKTHI
HCCIIEOBAHUS

(hopmyTupOBaTh BHIBOJIBI.
Bnaners: - HaBBIKAMU
HCITOJIE30BaHUS
3KCIIEPUMEHTAIbHBIX u
pacYETHO-TEOPETUYECKUX
METOJIOB HCCIICIOBaHU
CTPYKTYPHO MEXaHUYECKUX
CBOWCTB JUCIIEPCHBIX CUCTEM U
MaTepUaJioB.

12. O0bemM TUCUMILIMHBI B 3a4eTHBIX eqnHuIax/yac — 3/108
®Dopma MPOMeKYTOUHOI aTTecTaluu

3a4yem

13. TpyaoemkocTh 10 BUAaM y4eOHOH padoThI

TpynoeMkocTb
Bun yue6HO# paboTh Bcero 1Io cemectpam
6
AyanuTopHBIC 3aHATHSA 36 36
TEKIAH 18 18
B TOM YHCIIE: MPaKTHYECKHe 18 18
nabopaTtopHbIe
CamocrosrenbHas padora 72 72
B TOM YHCJIe: KypcoBast paboTa (IIpoeKT)
dopma NpoOMEKYTOUYHOM aTTeCcTaluu
(sK3amen —  wac.)
Uroro: 108 108

13.1. Conep:xaHue TUCHHUIIUHBI

Pa3naesnsl iucMNJIMH U BHABI 3aHATHI

Ne Pasnen Coaepsxanue pasgesia JTHCHUAIITHHBI Peanusanus pasaena
AUCUHMILINHBI JTUCITATIITUHBI ¢ TIOMOIIIBIO
oHJIaliHKypca, DYMK
1. Jlexuun
1. | OOmas TBepioe Teno Kak KOHJIEHCUPOBAaHHOE
1. | xapakTepucTuk COCTOSIHUE BEILECTBA. 3aJaui U https://edu.vsu.ru/course/view.p
a TBEp0To pa3eibl GU3NKH TBEPJIOTO Tela. hp?id=2174
Tena. DneMeHTHI KpucTauiorpaduu.
DJIeMEeHThI Pemerka bpase. Toueunas u




Kkpucrtayorpad
nn

MIPOCTPAHCTBEHHAs CUMMETPUS
KPHUCTAJIJIOB.

1. OcHoBHBIE (PEHOMEHOJIOTHYECKUE
Xumuueckas
2. OTJINYUS METAJUIOB U
CBSI3b B ) .
OV OBOLHI MOJIYIIPOBOIHUKOB. O0MIas https://edu.vsu.ru/course/view.p
YNPOBOA XapaKTEPUCTHKA MOJTYITPOBOTHUKOBBIX hp?id=2174
Kax. OCHOBBI
N MarepuanoB. THUIIbI
30HHOH TEOpUHU
MOJIYIIPOBOTHUKOB. XMMHUECKas CBSI3b
TBEPAOro Tela.
B MIOJIYTIPOBOJTHUKAX.
1. CrarucTtuka 3JIeKTPOHOB B
3. | Crarucruka nonynpoBogHukax. dazoBoe
HOCHUTEJeH npoctpancTBo. [lonsTre GpyHKIMN https://edu.vsu.ru/course/view.p
3apsijia B pacripeie/ieHUs ¥ IUIOTHOCTH hp?id=2174
IIOJYIIPOBOIHU cocrosiHuil. Craructuka bonbimana.
Kax Cratuctuka @epmu-/{upaka. YpoBeHb
Depmu.
1. IToBEpXHOCTHBIE CBOMCTBA https://edu.vsu.ru/course/view.p
IToBepxXHOCTHBI i =
4. MOJTYIIPOBOTHUKOB. M3MeHeHue hp?id=2174
€ U KOHTaKTHbIE
. ypoBHs1 DepMu Ha MOBEPXHOCTH
CBOHCTBA noJiynpoBoiHuKa. CTpyKTypa MeTaul
MOJIYIIPOBOJIHU yip - VTPYKIYD
<OB — MOJYNPOBOAHUK. D ekt
BBIIPSIMIIEHUS TOKA. P-N nepexo.
1. 30HHasI CTPYKTYpa KPUCTAJIOB. https://edu.vsu.ru/course/view.p
5. CBOOOHBIH IEKTPOH, YpaBHEHHE hp?id=2174
[peaunrepa 1ig KpucTaiia.
Omneparop Tpancisauuu. Teopema
brnoxa. AnnabaTtuueckoe
30HHas Teopus N
TBEPIIOrO Teta npubnmxenne. BoaHoBoi BeKTOp.
" | https://edu.vsu.ru/course/view.php?id=
217400parHas pemieTka. 30HbBI
bpunmosna. KBazuummyiisc.
DddexkTuBHAsI Macca HIEKTPOHA
2. llpakTudeckue 3aHsATHS 3aHATHUS
2. HexoTopble cBeieHHUS U3 TEOPUH https://edu.vsu.ru/course/view.p
1. AJIEKTPUUYECTBA. DIEKTPOHHAS TEOPHS hp?id=2174
npoBoguMocTH. [ToBHKHOCTD
HOCHUTEJICH. YpaBHEHHE IS
Onexrpoduzny AIIEKTPONPOBOIHOCTH. OOmuit
€CKHe CBOWMCTBA XapakTep TeMIIepaTypHOu
oJy- 3aBHCUMOCTH 3JIEKTPOIIPOBOIHOCTH
MIPOBOJTHUKOB U METAJUIOB | MOJTYITPOBOTHUKOB
METaJIOB (cobcTBEeHHAst TPOBOIUMOCTH).
MexaHU3MBI paccesTHUSI HOCUTEIEH.
TemmeparypHast 3aBUCUMOCTb
MOJIBUKHOCTH. | albBAHOMarHUTHBIC
SIBJICHMSL.
2. OnrTuyeckue CBOMCTBa
2. | OnTHka MOJIYITPOBOJHUKOB. CHIEKT .
YHPOBOZL <P https://edu.vsu.ru/course/view.p
ITOJIYITPOBOJTHA noriouieHus n/m. Kpai hp?id=2174
KOB (byHIaMEeHTaIbHON MOJIOCH. '

Onrryeckas APUHA 3aPENIEHHON




30HbI. LleHTpsl okpacku. [IpumecHoe
IOrJoImcCHUuEC B H/H. DKCHUTOHBI.

2. | DnemeHTapHbIE https://edu.vsu.ru/course/view.p
DneMeHTapHbIE OJIYIPOBOIHUKH. S
3. | , buHapHbIe U hp?id=2174
bunapnsie noynpoBogHuku. O01mas
MHOTOKOMIIOHE
HTHBLC xapakrepuctuka. HeonHoponsie,
amop¢Hble, OpraHUYEcKue

MOJIYTIPOBOTHU

KH IIOJIYTIPOBOJTHUKH.
2. | ®a3oBbie https://edu.vsu.ru/course/view.p
4. | paBHOBecHUs B hp?id=2174

Tuns! ha30BbIX JUarpamm
MOJIYTIPOBOTHU
WHTEPMETAUTNICCKUX U TI/Tl CHCTEM.

KOBBIX

CHUCTeMax
2. | Metonpl CuHTE3 ¥ OYMCTKa I1/T1 MaTepuajioB. | https://edu.vsu.ru/course/view.p
5. | mony4eHus u TpeboBanwust K /11 MaTepHaIaM. hp?id=2174

OUYHCTKH HanpasnenHast kpuctayuiM3anus.

MOJIYTIPOBOTHU MeTo/1p1 pocTa KPUCTAIIIOB

KOBBIX bpumxmena n Hoxpanbsckoro. Teopust

MaTepUasoB 30HHOM IJIABKU.

13.2. Tembl (pa3aenbl) TUCHMILUIMHBI M BUAbI 3aHATHI

Ne
1/
Il

HaunmeHnoBanue pazacia AUCHUITINHBI

Bunbt 3ansTHii (4acoB)

Jlexkuun

[Mpaktnyeckne | CamocrosiTeabHAS
paboThI pabota

Bcero

TBepaoe Teno Kak
KOHJICHCUPOBAHHOE COCTOSIHUE
BELIECTBA. 3a/lau U pa3JeIibl
(hU3HUKHM TBEPAOIO Tea.

DneMeHTHI KpucTauiorpaduu.
Pemerka bpage. Toueunas u
MIPOCTPAHCTBEHHAsI CUMMETPHUS
KPHCTAJJIOB

OcHoBHbIE ()EHOMEHOJIOTHYECKHE
OTJINYMS METAJIJIOB U
MOTYyNPOBOTHUKOB. OO1as

XapaKTepUCTHUKA 2
MOJIYTIPOBOTHUKOBBIX
Marepuanos. THITbI
MOJTYTIPOBOTHUKOB.

XuMH4yeckas CBI3b B
MTOJTYTIPOBOTHUKAX

Hexotopsie cBenenus u3 Teopuu
AEKTPUYECTBA.
DIEeKTpOCTaTUUYECKOE MOJIE,
teopeMa ["aycca. [lorenuman,
ypaBHeHue [lyaccona

HexoTopsle cBeieHUs U3 TEOPUU
anekTpuuecTBa. ToK, IIIOTHOCTh
TOKa. YpaBHEHUE HEPA3PBIBHOCTH
Toueunsrii 3akoH OMma.
BosibTammnepHasi XapakTepuCTHKA.




DJIEKTPOHHAs TEOPHUs
npoBoAUMOCTH. [ToABMKHOCTD
HOCUTEJICH. YpaBHEHHE IJIA
3JIEKTPONPOBOAHOCTH.

OO6mwmit xapakTep TeMIepaTypHOi
3aBUCHUMOCTH
ANEKTPONPOBOIHOCTH METAILIIOB U
MOJIYITPOBOJTHUKOB (COOCTBEHHAs
IPOBOAMMOCTE). MexaHu3Mbl
paccestHus HOCUTEIEH.
TemnepaTypHas 3aBUCUMOCTD
MOJABUKHOCTH.

["aibBaHOMAarHUTHBIC SIBJICHHS.
Dddexr Xomra.

10

TepmosnexkTpuyeckne sIBICHNS B
MOJYIPOBOTHUKAX. DPheKT
[TenbThE, TEPMO-D/IC.

11

CraTucTHka 3JeKTPOHOB B
noxynpoBogHuKax. Pa3oBoe
IPOCTPAHCTBO.

12

[Tonstue GpyHkunu
pacrpeieneHus U MIOTHOCTH
coctossHUM. CTaTucTHKa
bonrmana.

13

Craructuka @epmu-/lupaka.
Yposens Pepmu.

14

YpoBenb @epMu B COOCTBEHHBIX
MOJIYIPOBOTHUKAX. 3aBUCUMOCTD
YpOBHS ()epPMH OT TeMITepaTyphl U
3¢ (HEeKTUBHBIX MacC HOCUTENEH
3apsija.

15

YpoBenb OepMu B IPUMECHBIX
MOJTYITPOBOTHUKAX. 3aBUCUMOCTD
ypoBHS epMH OT TeMIIepaTyphl,

KOHIICHTpALUU [TpUMeECEN U
3¢ (HEeKTUBHBIX MacC HOCUTENEH
3apsia.

16

IToBepXHOCTHBIE CBOMCTBA
MOJYNPOBOIHUKOB. M3MeHeH e
ypoBHsI PepMH Ha TOBEPXHOCTH

MOJTYTIPOBOJTHHKA.

17

CrpykTypa MeTamt —
MOJYIPOBOJHUK. DPPexT
BBIIPAMIIEHUS TOKA.

18

P-n niepexon.

19

30HHAsI CTPYKTYpa KPUCTAILJIOB.
CBOOOIHBIH NEKTPOH, YpaBHEHHE
[Ipenunrepa 1uist KpUCTaLIA.
Oneparop Tpancasauuu. Teopema
bioxa. Annadatnueckoe
npUOIMKEHHUE.




20

KBazunmmnynsc. DpdexkruBHas

Bomnogoit Bektop. O6paTHas
pemerka. 30Hbl bpuittosHa.

MaccCa 3JICKTPOHa

21

OnTHyeckne CBOMCTBa
MOJIYITPOBOHUKOB. CIIEKTp
noryomieHus n/m. Kpai
byHaaMEeHTaTBEHON MOJIOCH.
Orntrueckast myupruHa
3aIPEIIEHHON 30HbI

22

LenTpsl okpacku. [IpumecHoe
MOTJIONICHHE B I1/T1. DKCUTOHBI.

23 | DneMeHTapHbIC MOTYIPOBOIHUKH. 2 2

24

bunapHbIe I0JTYIPOBOHUKH.
OO6mas xapakTepuCTHKa.

OpTraHU4YCCKUC IMMOJYIIPOBOAHHUKH.

Heonnoponnsie, amopdHbIe,

25

Tunsl (ha30BBIX JUarpamm
WHTEPMETaNINYECKUX U TI/TI 2 2 6
CHUCTEM

26

CuHTE3 U OYMCTKA 1/11

MarepuaioB. TpeboBaHus K I1/11 2 4

MaTepuagam

27

HanpaBneHHaﬂ KpuUucCTaJluIM3anusi.

Meroasl pocTa KpUCTaJIOB
bpumxmena n Hoxpanbckoro.
Teopust 30HHOM TTABKH.

Hroro: 18 18 | 72 | 108

14. MeToanueckue yKa3aHus 1151 00y4a0UIUXCS 110 0CBOCHUIO JHCIMILIHHDI
MakcuMaabHO BO3MOXKHBI ~ OXBaT PEKOMEHIYyEeMOW JIMTEpaTypbl TPH MOATOTOBKE K
CEMHUHAPCKMM 3aHATHSAM, JIOKJIQJaM W TPH CaMOCTOSATENbHON pabore. Hcmons3oBaHue
METOIUYECKHX pa3padoToK Kadeapbl. [Ipyu BOSHUKHOBEHHH BOIIPOCOB MO AUCIIUIIMHE KOHTAKT C
npemnoaBarenaem, uepes3 cucremy https://edu.vsu.ru.

15. [lepeyeHb OCHOBHOIi U 1I0NOJHUTEIBLHOI JTUTEPATYPhI, peCypPCcOB HHTEPHET,
HEOO0XOAUMBIX /1J151 OCBOEHMS TN CIUTIIUHBI .

a) OCHOBHAasi JIMTEepaTypa:

Ne n/n HcTounuk
1. Maaumona K. B. ®usuka noxynposoanukos / K.B. Illanumosa. — CI16.: Jlans, 2010 .— 390 c.
Mlaaumona K. B. ®usnka nonynposoanukos / K.B. [llamumosa. — Mocksa: Jlanb, 2010 .—
2. 390 c.// U3narenscTBo “JlaHb”: 3J1eKTPOHHO-OMOIMOTEUHAS CHCTEMa. —
URL: https://e.lanbook.com
0) IONOJHUTEIbHAA JUTEepaTypa:
Ne n/n HMcTouHuk
3 Bonu-Bpyesunu B. JI. ®usuka nonynposogaukos / B. JI. bonu-bpyesuy, C. I'. Kanamnukos. —
' M. : Hayka, 1990. — 688 c.
4. Kupees I1. C. ®uzuka nomynpooaukos / [1. C. Kupee. — M. : Boicu. nmikona, 1969. — 592 c.
Kureas Y. Beenenne B ¢pusuky tBepaoro tena / Y. Kurens; nep. ¢ anrn. — M. : duzmarrus,
5.
1962. — 696 c.
5 VYraii 5. A. BeeneHue B XUMHIO MTOTyPpOBOTHUKOB / S1. A. Yrail. — M. : Beicn. mk., 1975. —

302 c.




Opmont b. ®. Beenenne B GU3MUECKYI0O XUMHUIO U KPUCTAJUIOXUMHIO MOJTYMPOBOIHHUKOB / b.
®. OpmonT. — M. : Beicmr. mik., 1973. — 656 c.

8. Coennnenusi iepemennoro cocransa / Ilox pex. b. @. Opmonta. — JI. : Xummst, 1969. — 520 c.
JleBuH A. A. BBelieHre B KBAHTOBYIO XUMHIO TBEPAOTO Teia. XMMHUYESCKas CBSI3b M CTPYKTypa

9. JHEPreTHYSCKUX 30H B TETPAdIPUUSCKUX MONynpoBogHukax / A. A. Jleun. — M. : Xumus,
1974. - 240 c.

B). UH(opMannoHHbIe 3JIEKTPOHHO-00pa3oBaTeIbHbIe pecypchl

1. https://lib.vsu.ru/

16. IlepeveHb y4eGHO-METOAMYECKOT0 00ecmedeH s I CAMOCTOSITeILHOM padoThI
Y4ueOHO-METOIMUECKUI KOMILIEKC TUCHHUIUIMHBI HA caiite https://edu.vsu.ru

17. Oo0pa3oBaresibHble TEXHOJOTHH,

HCII0JIb3YyEMbIC
AUCIHHUIIVIMHBI, BRKJ/JIKOYasg JAUCTAHIHUOHHBIC

3JIeKTpOoHHOe 00ydeHnue (30), cMemIaHHOe 00y4YeHue):
[Tpu peanu3aryv TUCIUIUIMHEBI UCTIOIB3YIOTCS KIacCHYecKrue 00pa3oBaTelibHbIC TEXHOJIOTHH 03
3aMEHbI AyAUTOPHBIX 3aHATHI (JIEKIMI U pakTHieckux 3ausatuii) na J10T.

[Ipy BO3MOXXHBIX OTrPAaHUYCHHSX I10 TIOCCHICHUIO AYyAUTOPHBIX 3aHATHH MOTYT OBITh
MCIIOJIb30BaHbI 3JIEMEHTHI 3JIeKTPOHHOro o0yueHus (30) U OTUCTaHIIMOHHBIE 00pa30BaTEIbHbBIE
texnosioruu (JIOT) B yacTu 0CBOEHUS JIEKIIMOHHOTO MaTepuaa, IPOBEICHUsS] CAMOCTOSITEIbHON
MO3BOJIAIONINE O0ECIeuynBaTh OIMOCPEIOBAHHOE
B3aMMOJICHCTBHE (HAa PAacCCTOSHUM) TIperoaaBareicii u 00ydJaronuxcsi, BKIIOYass HHCTPYMEHTBI
ANEKTPOHHOU WHGOPMAIMOHHO-00pa3oBarenbHoi cpenbl BI'Y «OnekTpoHHBIN yHUBEpCUTET
BI'Y» (https://edu.vsu.ru), mpoBeneHue BeOWHAPOB, BUICOKOH(PEPCHINH, B3aUMOJICHCTBUEC B

paboTel OOyyaroumxcs MO JUCIUILIKHE,

COLCCTAX, ITOCPCACTBOM BHGKTpOHHOﬁ IIO4YTbI, MCCCCHIKCPOB.

npu  peanu3anuv  y4deOHOI
o0pa3zoBarenbHbie TexHosoruun (AOT),

OCHOBHBIE THUIIBI JEKIHA —

BBOJHBIC JICKIIUU (B Ha4yaji€¢ M3YUCHUA III/ICIII/IHJ'II/IHI)I) u I/IH(I)OpMaIlI/IOHHI)Ie JICKOUN C
BU3yalIU3aluel (MyJIbTUMEIUITHBIE TIpe3eHTalun). [IpoBeeHue MpoOMeKyTOUHOW aTTeCTalluu
ocymiectBisieTcs B hopme ycTHOro codbecenopanus mo KMM. CamocTosTenpHas padoTa 1mo BceM
pasjienaM IperoiaraeT BhIMOJIHEHHE 00513aTeIbHBIX MMChbMEHHBIX JOMAIITHUX 3aJJaHUH.

18. MarepuajbHO-TEXHUYECKOE oOecreyeHHe JUCHMIUIMHBI: MYJIbTUMEINHHAS TEXHUKA JIS
YTEHUS JIeKIUH C UCIOJb30BAaHUEM OJIIEKTPOHHBIX Ipe3eHTanuid. BrlicokoTemmeparypHbIit
u3MeputenbHbelii  komrmiekc RLG  4270/GP, Tleus snextpuueckas wmydensHas OI1-1200-2,
Tepmometp konTakTHbIM TK-5,11, nByxkanampHbIi 6e3 30H10B, MynsTumerp Keithley 2700

(aynm. 359, 535).

19. OneHo4yHbIe CPeACTBA 1/ POBEICHUS TeKYIIeil U MPOMEKYTOYHOM aTTeCTAIHi.
[Topsimok OLIEHKH OCBOCHUS 00YYAIOIIMMUCS yueOHOT0 MaTepuana onpeessieTcs CoAepKaHueM
CJICYIOIINX PA3/CIIOB JUCIUTIIIUHBI:

HanmeHnoBanue WNunukatop(sl)
No Kommere
o/ | Pa3nena TMCHMIUIMHBL | wsi(H) JOCTYKCHHS OueHouHbIE CpeACTBA
(MotyIist) 1t KOMIIETCHITUHU
Ob6mas
XapaKkTEepUCTUKA
1 TBIe) p)IOFE Tena IK-1.1 Jomamrnue 3aganus [Ipaktuko-
' ' K -1.2 OPUEHTHUPOBAHHBIC 3aJaHUS
DJIEMEHTHI
K -2.1
KpucTajiorpagun
IK - 2.2
Xumuueckas CBA3b B K - 3.1
o | IOMYHPOBOHHKAX. TIK - 3'2 Jomarnue 3aganus IIpaktuxo-
" | OCHOBBI 30HHOH ' OpPUEHTUPOBAHHBIE 3a1aHUs
TEOPHH TBEPIOTO



https://edu.vsu.ru/

No HanmenoBanmue Kommere WNunukaTop(sr)
o/ | Pa3aena MUCIMIIIHHBT S——— JIOCTHOKEHHS OueHoYHbIE CpEACTBA
(Moynis) KOMIIETCHIIMHT
Telna.
CraTucTuka
3 | HocuTerneit 3apsna B Homamnue 3aganus [Ipaktuko-
OPUEHTHPOBAHHBIE 33]JaHUS
MOJIYITPOBOTHUKAX
[ToBepXHOCTHBIE U
4 | KonTaKTHBIC CBOMCTRA Homamnue 3aganus [Ipaktuko-
OPHUEHTHPOBAHHBIE 3a]IaHUS
TIOJTYITPOBOTHUKOB

5 30HHas Teopus Homamnue 3aganus [Ipaktuko-
TBEPJIOTO TeIa. IK-1 OPUEHTHPOBAHHBIE 3aJAHUS
DrekTpodu3nIecKHe 11K-2

5 CBOMCTBA 1IK-3 Jomamnue 3aganus [IpakTuko-
MOJIYITPOBOJTHUKOB U OPUEHTHPOBAHHBIC 33]JaHUS
METAIOB

7 Ontuka Jomannue 3amganus [IpakTuko-
MOJIYTIPOBOTHUKOB OPHEHTHPOBAHHBIE 3aJIaHUs
DJIeMEHTapHbIE,

8 OMHapHbIEC U Jomamnue 3aganus [pakTuko-
MHOT'OKOMIIOHEHTHEIE OPUEHTHPOBAHHBIE 3a]JaHUS
MTOJIYITPOBOTHUKHU
®dazoBbIC PAaBHOBECHUS

9 B Jomamnue 3aaanus [IpakTuko-
MOJTYTIPOBOTHUKOBBIX OPUEHTHPOBAHHBIC 33]JaHUS
CHCTEeMax
MeTo/b1 TONTyueHus: U

10 OYMCTKH JomamHue 3aganus [IpakTuko-

MOJIYITPOBOTHUKOBBIX
MaTepHajoB

OPUCHTHUPOBAHHLIC 3aJaHUA

[TIpomexxyTouHas arrecranus
dbopma KOHTPOJIS - 3a4eT

IIepedyens BonpocoB
KM




20 TumnoBbie OLEHOYHBbIE CpPeICTBA W MeTOAUYECKHE MATepPUAJIbl, ONpeae/sonme
npoueaypbl OLleHNBAHUS

OneHka 3HAHMNA, yYMEHMH M HaBBIKOB, XapaKTepusymwolas 3Tamnbl (HopMHpOBaHUS
KOMIIETEHIIMH B paMKax HW3Y4YEHUs JUCLUIUIMHBI OCYLIECTBIISIETCS B XOAE TEKyllel Hu
MIPOMEKYTOUHOM arrectauuid. Tekymias arrecTtauus IPOBOAUTCS B  COOTBETCTBUU C
[TonoxeHueM O TEeKylIeW aTTecTalMy OOyYArOIIUXCS MO MPOrpamMMaM BBICHIETO 00pa30BaHUS
Boponexckoro rocyapcTBEHHOTO YHHUBEpPCUTETa. TeKylas arTecTalus NpoBOAUTCS B (opme:
YCTHBIN ONpoC (MHIMBUIYaIbHBIA ONPOC); BHINOJIHEHUE NMUCbMEHHBIX JOMAIIHUX U MPaKTHKO-
OPUEHTHPOBAHHBIX 3a/IaHMI, BBIIIOJIHEHHE TECTOBBIX 3aMaHui. lIpoMexxyTouHas arrtectanus
IPOBOAMTCA B COOTBETCTBUU C [lonoxkeHreM 0 MPOMEKYTOUHON aTTeCTalluu O0y4yarouuxcs Io
nporpamMmmam BBICIIETO oOpa3oBaHMUsl. KoHTposibHO-U3MEpUTENbHBIE MaTepuabl
IPOMEXYTOUYHOW aTTeCTallMd BKJIIOYAIOT B ce0S TEOPETHUYECKHE BOMPOCHI, MO3BOJISIOIINE
OLICHUTh YPOBEHb MOJYYEHHbIX 3HAaHUH, U NPAKTUYECKOE 3aJaHue, IO3BOJSIOIIECE OLICHUTh
cTereHb C(HOPMHUPOBAHHOCTH YMEHHH W HaBBIKOB. [IpW OIEHMBAaHWM HCHOJB3YIOTCS
KaueCTBEHHbIE IIKaJIbl OLeHOK. Kputepuu onieHnBanus npuseneHs! B 1. 20.2.

20.1 Texkyummii KOHTPOJIb yCIIEBAEMOCTH

KoHTponb ycrieBaeMOCTH 10 IUCIMIUIMHE OCYIIECTBISCTCS C IMOMOIIBIO CIETYIOLIHX
OIICHOYHBIX CPEJICTB: TPAKTHKO-OPUCHTUPOBAHHBIC 3aJaHWs, IOMAITHUE 3aJaHus, TECTOBBIC
3aJlaHus, YCTHBIN orpoc. Bonmpock! 11t IoManiHero 3aiaHusi pOPMYJIUPYIOTCS Ha TPAKTHYECKOM
3aHsTHM. Ha criemyromeM TpakTHYEeCKOM 3aHATHU CTYJISHTBI IPEJACTABISIOT PEIICHUE
JIOMAIITHETO 3aJaHusl, 3aHATHE HAYWHACTCS C OOCYKICHHS BADUAHTOB PEIICHUS. Y CTHBIC OIPOCHI
U TECTHUPOBAHUS IPOBOAATCS HA MPAKTUYCCKOM 3aHITHH, O YeM IIPeIojaBarellb 3apaHee
coo011aeT 00 y4JaroImmcs.

KoMmieKkT TecTOBBIX 3aJaHN, KOTOPbIH MOKeT ObITh HCIOJIb30BaH /ISl IPOBEICHUS
AHATHOCTHYECKOH padoThI.

3aKprTLIe BOIIPOCKI.

1. DHeprun, HeoOXoAUMBIE ISl 00pa30BaHUS AJIEKTPOHOB MPOBOAMMOCTH B repmanuu Eq =
1,12:10™ i, B kpemuuu E; = 1,76- 10" Jix. B kakoM u3 5THX MOJIYIIPOBOHUKOB IIPU JAHHOU
Temneparype 0yaeT 0oJibliasi KOHIIEHTPAIHsl COOCTBEHHBIX IEKTPOHOB ITPOBOAMMOCTH.

(OtBet: B repmanum, Tak Kak Juis 00pa3oBaHus 3JEKTPOHOB MPOBOJUMOCTH Y HErO TpedyeTcs
MEHbIIIast SHEPTHSL. )

2. Kakoro tuna OyaeT mpoBOIMMOCTh T'€pMaHus, €ClIi K HeMy J100aBUTh npuMeck pochopa?
(OtBeT: aneKTpoHHas!.)

3. Kakoro tumna OyaeTr npoBOAMMOCTh I'epMaHMs, €ClIM K HeMy J100aBUTh IMpUMeECh IMHKA (2-X
BaJ.)?

(OtBer: npIpoyHasi.)

4. [Ipu yMeHBIICHUH TEMIIEPATYpPhI YAETbHAs AIEKTPHUECKasi TPOBOJMMOCTb MOTYITPOBOTHUKOB
(HeNerupoBaHHBIX):

a) YMEHBIIIAETCS

0) yBeIMYuBaeTCs

B) ocTaercs 03 N3MEHEHUI

I') CHayaJla yBEeJIMYUBAETCS, IOTOM YMEHbBIIAETCS



5. IomynpOBOAHUKOBBIN AUOJ CITYXKHUT JUIS:

a) yBeIMUYEHUS HANPsHKEHUS WK TOKa

0) mpeoOpa3oBaHUs MEPEMEHHOTO TOKA B IIOCTOSTHHBII

B) YIIpaBJICHUS BHEUTHUMH YCTPOICTBaMHU

T') MpeoOpa3oBaHUsI MOCTOSIHHOTO TOKA B TIEPEMEHHBII

6. @OTONPOBOAUMOCTH-3TO:

a) MPOBOJMMOCTb, BbI3BaHHASI IEUCTBUEM IPUMECH

0) MPOBOAMMOCTG, BbI3BaHHAS JIEHCTBUEM TeMIIepaTyphl

B) IPOBOJIMMOCTbH, BbI3BaHHAS JICCTBUEM CBETA

I') IPOBOJUMOCTD, BbI3BaHHAS JIEWCTBUEM TOKA

7. Kpome OUIOJISIPHBIX TPAH3UCTOPOB OBIBAIOT:

a) JIyrOBbIE TPAH3UCTOPHI

0) 1oJIeBbIE TPAH3UCTOPBI

B) JINTUEBbIE TPAH3UCTOPHI

T) JIUTUNA-UOHHBIE TPAH3UCTOPBI

8. IlomynpoBOJHMKOBBIE TPUOOPHI, STEKTPUUECKOE COMPOTUBICHUE KOTOPHIX U3MEHSETCS MO]T
JIEUCTBHUEM CBETOBOI'O IOTOKA:

a) GOTOTUPHUCTOP

0) boTorpan3ucTOp

B) (hOTOIMOT

r) hoTopesucrop

9. Kako#l nosiynipOBOJHUK HA3bIBAETCS TPUMECHBIM?

a) CMECh HECKOJIBKHUX Pa3IUYHBIX MOJYIPOBOIHUKOB

0) cr1aB KpeMHHS ¥ TepMaHus

B) MOJIYIIPOBOJIHUK, COJIEPKAIM B HEOOJIBIIION KOHIIEHTPAIIUU TPUMECH C BAJICHTHOCTHIO,
OTJIMYHOM OT BaJCHTHOCTH OCHOBHOI'O BELIECTBA

T') MOJTYNPOBOAHUK, COAECPKAIINI B HEOOIBIION KOHIICHTPALIMH PUMECH C BaJIGHTHOCTHIO,
paBHOI BaJICHTHOCTH OCHOBHOTO BEIL[ECTBA

10. lnon, mpenHa3sHAYeHHBIN SISl TPe0Opa30BaHus IEPEMEHHOTO TOKA B TTOCTOSTHHBIN
Ha3bIBACTCS:

a) TNIOCKOCTHOM JHO/T

0) BBIIPSIMUTETIBHBIN O]

B) TYHHEJIbHBINA TUO/T

T') UMITYJIbCHBIHN THOJ

11. TToynmpoBOTHUKOBBINM MPUOOP, HA3HAUYEHUEM KOTOPOTO SIBJISETCS YCUIIEHUE MOIITHOCTH
ANEKTPUYECKUX CUTHAJIOB!

a) OUNOJIIPHBIN TPAH3UCTOP

0) muox

B) TIOJICBOM TPAH3HUCTOP

I') THPUCTOP

12. K xanpKoreHam OTHOCSITCS:

a) Zn, Cd, Be

0) V, Sb, Bi

B) S, Se, Te

r) W, Se, Cr

13. OkparmieHHbIe MUHEPAJTbHBIE WJIH OPTAaHUYECKHUE BEIIECTBA, 0018/ Tar0IINe
MOJTYIIPOBOIHUKOBBIMH CBOMCTBAMU, KOTOPBIE HE PACTBOPSIOTCS B CBA3YIOLLEM:
a) MOJIEKYJISIPHBIE KPUCTAJLITBI

0) METaAIIIOOPraHUYECKUE KOMILIEKCHI

B) MOJICKYJIIPHBIE KOMIIIIEKCHI

T') MUTMEHTHI



14. Kakue u3 nepeyuciIeHHbIX MaTepUaioB OTHOCATCS K MOJIYIIPOBOIHUKOBLIM MaTepraiam?
a) cepeOpo, mapsl pTyTH, pactBop H2SO4

0) alnroMUHUI, pacTBOp caxapa, Iasma

B) TepMaHMM, KpeMHUH, Pochu rayumms

') FepMaHuii, TOJUCTHPOII, cepedpo

15. Kakoii u3 rpynnbl He CYIIECTBYET Y OPraHUYECKUX MOJIYITPOBOJHUKOBBIX MaTEpPUaIOB?
a) MOJISIpHBIE

0) MoJIMMEPHBIC MOTYITPOBOTHUKH

B) MOJIEKYJIIPHBIE KPUCTAILIbI

') MUTMEHTBI

16. Pacripenenienne 3J€KTPOHOBIIO SHEPTHH B METAILIE TTOUMUHSIETCS] CTATUCTHKE

a) Makcsenna-bonbiimana

0) ®epmu-/lupaka

B) boze-DitnmTeitna

') HU OJTHOM U3 MEePEUUCICHHBIX

17. K HEOCHOBHBIM HOCHUTEJISIM 3apsijia B OTYNPOBOIHUKAX OTHOCST?

a) DJEKTPOHBI TPOBOJIUMOCTH

0) /IpIpKku B BaJieHTHOM 30HE

B) DKCUTOHBI IPU HU3KHUX TEMIIEpaTypax

T') HOCUTEIH 3apsijia, UMEIOIINe HAaMMEHBITYI0 KOHIIEHTPALIUIO

18. K xakoMy THITy TTOJIYIIPOBOJHUKOBBIX MAaT€PUATIOB OTHOCUTHCS apceHu ranus (GaAs):
a) CJIOYKHBIH MOJIYIPOBOIHUK TUTIA A"BY

6) ciosKHbI moxynpoBoaHuK Trma A'BY!

B) CIIO>KHBIN MOJTYMPOBOAHUK THIIA AVBY!

T') CJIOXHBIN MOJIYIPOBOIHUK TUIIA Az"B;"

19. JIns BBIIPSAMIICHUS IEPEMEHHOTO TOKA IPUMEHSIIOT:

a) TUOJIbI

0) TepMOPE3UCTOPHI

B) TPAH3UCTOPbI

T') THPUCTOPHI

20. Ilponiecc KOHTPOIUPYEMOTO BBEJIEHUS B TIOJYIPOBOIHUK HEOOXOJUMBIX IpUMeceit
Ha3bIBaeTCs?

a) JIETUPOBAHHEM

0) nonsipuzanuei

B) ajare3uen

I') AJIOTPONHen




OTKpbBITHIE BONIPOCHI

1. DOddexrom Xomna Ha3pIBaeTCs MOSABICHUE IONEPEYHON pa3HOCTH MOTEHLUAIOB B
IIPOBOJHMKE, [10 KOTOPOMY T€YET TOK, U KOTOPBIH ITOMEIIEH BO BHEILIHEE nose
BcraBpTe IponymeHHoe CoBo.

OTBeT: MarHuTHOE

2. MuHuUMaJIbHOE PACCTOSHUE MEXy THOM 30HBI IIPOBOJAUMOCTH U IIOTOJIKOM BaJI€HTHOM 30HBI
Ha3bIBAIOT IIMPUHON 30HBI.

BcraBpTe nIponyIeHHoe CoBo.

OtBerT: 3ampeleHHoN

3. KBaszuyacTuma, KOTOPYH0 MOJKHO IIPEICTaBUTh KaK KBAaHT JHEPrUU COIVIACOBAHHOIO
K0JIeOATEIBHOTO JIBUKEHUSI aTOMOB TBEPAOTO Te-J1a, Ha3bIBACTCA

Bcraspre nponyieHHoe CoBo.

Otser: hoHOHOM ((POHOH)

4. IIpeobnanaromuM TUIIOM HOCUTENEH 3apsiia B KPEMHUH, TUTUPOBAHHOM (HOCHOPOM SBIIAIOTCA

BcraBbTe mponyiieHHoe CI0BO.

OTBeT: 37eKTPOHBI

5. Ilpeobiagaromum TUIIOM XMMHUYECKOM CBSI3U B TAKUX MOJIYIPOBOJAHUKAX KaK KPEMHUM,
repMaHui, A"BY sBsercs CBS3b

BcraBbTe mponyiieHHoe CI0BO.

OTBeT: KOBaJIEHTHAas

6. Jlns o603HaYeHus IUIOCKOCTEH M HalpaBiIeHUH KpUCTala MCIOJIb3YIOTCS TaK Ha3bIBaeMble
KpUCTaJIIOrpapuuecKue UHIEKChI . Kak npaBuno, o6o3HaueHue HampaBiIeHUs WU
IUIOCKOCTH BBITJISIINT, KaK TPU B3aUMHO IPOCTBHIX LENbIX YHWCIA, 3alMCaHHbIE B KPYIJIBIX
ckooOkax: (111), (101), (110).

BcraBpTe nponyieHHoe C1oBo.

OtBet: Munepa

20.2 IIpomeskyTOUHAS aTTECTALMS

HpOMe)Ky'TO‘lHaSI arrecranus 1Mo JUCHUIIMHE OCYIICCTBIICTCA C TIOMOIINBIO CICAYIONIUX
OLCHOYHBIX CPECACTB:

1. OcHoBHBIE (PEHOMEHOJOTUYECKHE OTJIMYMUS METaUIOB W TOJYMPOBOAHUKOB. OOIIas
XapaKTEpUCTHKA MOJIYITPOBOJHUKOBBIX MaTepUaJIOB

2. Dnementsl kpuctammorpagpuu. Pemerka bpae. Touyeunas W mpocTpaHCTBEHHAS

CUMMETPUS KPUCTAIIIIOB

XuMuyeckas CBsI3b B MOJIYIPOBOIHHUKAX

ITonBUKHOCTH HOCUTENEN JIEKTPUUECKOTO TOKA. Y PaBHEHHE VISl 3JIEKTPOIPOBOJIHOCTH.

OOmmii xapakTep TeMIeEpaTypHOM 3aBHCHMOCTH 3JIEKTPONPOBOAHOCTH METAIIOB U

MOJIYTIPOBOJTHUKOB (COOCTBEHHAs POBOJIUMOCTb ).

6. MexaHu3Mbl paccessHUS HocuTenel. TeMnepaTypHast 3aBUCUMOCTD MOBHKHOCTH.

l"anpBanomarautHbIe siBeHUs. D¢ dexT Xoina

8. Cunre3 u ouMcTKa 1/ MaTepuanoB. HampaBneHHas kpuctamumsaunus. Metoabl pocra
kpuctamuioB bpumxkmena n Yoxpanbckoro. Teopust 30HHOM IJIaBKU.

9. 3oHHas CTPYKTypa KPUCTAJLIOB.

10. OnrTuueckue  cBo¥cTBa  MONYNPOBOAHWKOB. Crektp mornomenus 1/m.  Kpai
byHaaMEHTaTBHON TOJIOCHI.

ok w

~



11. CtpykTypa MeTamt — HoaynpoBOIHUK. DPHEKT BHIIPIMICHUS TOKA.

12. TToymipoBOTHUKOBBIE PUOOPHI (IUO, TPHUOI, TTOTYITPOBOTHUKOBBIH JIa3ep)

13. [lonsiTue GyHKIMHU pacpeeeHUs U INIOTHOCTH cocTosiHui. CraTrcTuka bonpimana.

14. TloBepXHOCTHBIE  CBOWCTBAa  IOJYNPOBOJIHHKOB. P-n  mepexon. bunapusie
noJaynpoBoJHUKHK. OO0IIas XapakTepUCTUKA.

15. Craructuka ®epmu-/Iupaka. Yporenbr Oepmu.

16. YpoBenr ®epmu B NPUMECHBIX MHOIYHNPOBOJHHKAX. 3aBUCUMOCTh YPOBHS (hepMu OT
TEeMIIepaTypbl

17. Mexanu3msbl paccestHust HocuTenel. TemnepaTypHasi 3aBUCUMOCTD ITOJIBUKHOCTH.

I[Ipumep KOHTPOJILHO-U3MEPHUTEILHOI0 MATEPHAJIA K IIPOMEKYTOYHOM aTTecTaluu.

YTBEPXAIO
3aBenyromuii kadeapoit o0mel 1 HeOpraHUIeCKOW XHMHH
JL.x.H. ipod. B.H. Cemenosn

Hanpasisienue noaroroBku / cnenuajabHocTb 04.03.01- Xumus. [IpukianHas xuMus

JncuunianHa Xumus 1 hU3KMKa IIOJIYIIPOBOJIHUKOB
®opma 00y4YeHUus1  OYHOE
Bua konTpoJs DK3aMEH

Bua arrecranuu OPOMCEKYTOYHAA

KoHTPpOJIBLHO-U3MEPUTETBHBIA MaTepruan No 2

1. Xumuyeckas CBSI3b B MOJYITPOBOJHUKAX
2. N'anbBanomMaruutHele siBiieHus. DPpdekt Xomia

IIpenogaBarteb: A.B. Kocsakos

Jlnisl olleHWBaHUS PEe3y/IbTaTOB OOY4YEHMs Ha 3aueTe HCIOJIb3YeTCs — 3a4TeHO, He
3ayTeHo COOTHOIIIEHWE TIOKa3aTeNel, KpUTEPHEB U IIKaJdbl OICHUBAHUS
pe3yJIbTaTOB 00YUEeHHUSI

YpoBeHb
Kpurepuu onieHuBanust KOMOETEHIIUH chopmupoBanHoct | [llkana oreHok
KOMIICTEHITHI
Brnanenue OCHOBHBIM MaTepualioM Kypca, MoJjiHble U | [IoporoBblii ypoBEHb
MpPaBWIbHBIE OTBETHI HA 3a4€TE 3aurteHo
OTcyTCcTBHE 3HAHUI 10 BOTIPOCY OWJIETa HA 3a4eTe WU | — He 3aureno
HEBEPHBIE, 3HAYNTEIBHO HCKAKEHHBIE OTBETHI.




