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l. floscnurreJrbHaff 3alr{clKa

I]enrro Izt3yqeHLItr rI4c;IflrnJrrrHbr <MeroArr rroBbrrrreHnr uesreo'r4aurz> .f,Br.serct

SoprrtuponaHl4e y acrrupaHToB c]rcreMr,r non.f,rufi o xapaKTepr.rcrr{Kax uesrruux KonneKTopoB; o

MeroAax no:4efrcrnux Ha npx:a6oftnyro 3oHy ilraora Ar-[ roBbrr[eHr4rr ueSreor4auz; o

xprMrrrrecKrzx pealeHTax, ilpr4MerrfleMbrx n ue(prerasoAodHsalorqefi np,611461rrrJreHHocrr.r.

3a[a'ln Li3yrIeHI4t AlzcqrannliHbr 3aKJrroqarcrcx n SopvrupoBanr.ru y aolupaHroB crrcreMr,r

suaHlrfi rlo Ar4crlr4rrJrlrHe r{ ocBoeHl4ro ocHoBHbrx pa3.4enoB .4l{cqun"[ilrrbr:
1. $u:uvecx.ae xapaKrepr4crrrKrr KonneKTopon HeSru, ra3an Bo.nlbr;

2. ocHoBHEIe Merorbl nos4eficrnus.Harrptna6oftnyro 3ouy nnacrar c qenbFo zHrencu$nKa\vLI
rrprzToKa ue$ru;

3" I43onfIIHt u orpaHI4rIOHHio rrpr{ToKa rro[yrHo 4oeiunaelrofi nolrr n ueifrlrHrre cKBa]rfl,rHbr.

1. 1. Mecro ArrcqrrrrJrrrHbr B crpyKType oOparonare,rrnofi [porpaMMbn
Kypc <<Mero4rr rroBblrreHr4s ue$reor4auu>> orHocrl'rcs K SaxynrrarrrBr-rbrM

AI4cULInnL{Hau. ,{.m u3i"lreHrrs" Kypca rpe6yorcr 3Halrrfl. no HeopraHuqecxoil xr.rMrzrr (crpoeHrae

MoneKyn v ux peaKrllzoHnas cuoco6uocrn, MexaE:rr3Mbr pearqzfi), {rntzuecxofi xtrl',akrLt

(xutvruvecxoe paBHoBecl4e, KrrHerr4Ka xr.rMrrqecKrrx peaxqnfi, TepMoAr4HaMux,a, $usuKo-xuMv.rr
AucnepcHblx cl.rcreM (vex$a:nax fpaHr{ua, iloBepxHocrHoe Har-rrr(eHr.rs, fIABu,
re"rreo6pasonanue).

1.2. KonruereHrllrrr o6yuarcrqerocq, SopuupyeNrbre B pe3ylrbrar€ ocBo€Hrrn qannoii
AIICUIITIJII{HT'I

Koa u HaHt",reHoBaHhe

KOMNETEHUI,II4
Konanoseur (.sHaHI,reerrfr /rfryurcquon:anr,uufi )

IIK-9
cuoco6nocrb rllaMorHo

npeAcTaBnsTb pe3ynbTar6r

HayqHbrx ucc:re4onanrafi

(uayvHue crarbr.r, AoKnaAbr 14

npe3 eHTauIII4, Har{HLIe

oTlIeTbI, KaHIr{,qaTcKalI

4uccepraqul) n

co OTBeToTBHVT C, ilpI-JH gTbIMI4

n ue$rexuMr,rrr HopMaMr.r u
npaBr.rnaMr,r, oc'rqecTBn{Tb

nperroAaBaTenbcKyro

Ae.rrTenbHocTb IIo
XUMUIIECKUM II CME}I(HbIM

.{UCUI4fINIIHAM

3naer o6rque saKoHoMepHocrr.r rporeKaHlu $u:uro -

xrrMrrqecKr4x rrpoqecooa go6rruu 14 oqrrcrKr4 ne$ru;
M ETO AI{KI4 NP I,If O TO B JI EHIII. XKIMVIq€I 91171 C O CT AB O B AI-fl
rr oB srrrreHr{x ne dtreol4 aqu, p.rs. 6opr6 u c ouJro)r(eu vrrv.rr

coreil.

Ylreer rroJrb3oBarbcr HayqHofi r.r cupanoqHo,fi rureparypofi ,

Kpr.,rTr4qe cKrz clrcTeM aTr{3l4p oB aTb nprTepaTyp Hbre AaHHbre n o

TeM aTr4qecKrrM p a3AenaM ; n onb3 oB aTb cr o OHoBHbrMH

rro H-sTrzxMr4 r,r TeopeT.arrecKrzMz trp eAcTaBn elrz.sun o 6

ocHoBHbIX Merolax dtz:uxo-xuMr{qecKof o n osgefi crnu_a Ha

npu:a6ofinyro 3oHy rrrJracra c rlenbro unreucu$uKarluu
nprzroKa ne(pru.



Bu4 yueGnofi pa6oru Bcono qacoB

(axaAe{uuecxrae uacrr)

rlacos B ceMecrpe
(arca4eurauecrue .racu)

3 ceuecmp

O6quff o6reu 3aq. eA.

qac

1 ,
72 72

IrIs Hux:
rlacrr ayArrropHoff pa6oru (scero):

Jlexqupr t2 T2

flp axruuec K:ae 3 aH A"t krfl 10 l0
Jla6oparopsse I rpaKTr.rqecKr4e 3aHsrr{r rro

rroAfpynnaM

9acrr BHeayAr{Topnofi pa6orrr, BnJrroqaq

crlMocroqreJrbHyro pa6ory o6yqaroqerocq
50 50

BrE4 npouexyrovnofi arrecrarluu (sauer, 4zQ.
3aqer, KaHAr,rAarcrclrfi grcgalres)

3AIIET

2. Crpyrcrypa u o6relr Ar{cqnrrJrrrubr

Ta6nnua 1

3. Cucrepra orleHnBaHr.rq

Ea-nltr Ha\IrlcJlalorcr o6yraroqr4Mcr sa pa6ory Ha [paKTr.rqocKoM galflTvrtr or 0 ao 10

6a-ulon.

llpu nponeAeHr,rr4 rrpoMexyro-rHofi arrecraur{r{ F,e3ylrrarrr, rroJr)nreHgrre o6yraroqr.rMcr,
repeBolsrcs cne.{yroulul,r o6pa.rou :

- or 0 Ao 70 6anros - ((He 3arrreHo)).

- or 71 Ao 100 6allon - (3aqreHo).

O6y'raroqzecq, He na6panurue neo6xo4rznoro r(onuqecrBa 6arnos B TeqeuIae ceMecrpa
c.qaror ycnmrft 3aqer no BolpocaM.

4. Co4epxaHr{e ArrcqrrrrJrlrnbr
4. 1. Tetrarn.recnnfi rrJraH ArrcqnrrJrrrHbr

Talr'uua2

J{b

il/I|

Haunresopa IJ.we rew u/ ulu
PA3ACJIOB

O6rena ar{cultnJruHbr (Molvrq). qac.

Bcero

Br,r4rr ay4raropuofi pa6oru
(aKflAeMruecKue qact;r)

llHue nn4u
nosrarrnofi

pa6orurJleruuu
rIpa6ruvecrcue

3AHflTII'

Jla6oparopurre/
rI]pariluqecKue

3aHqTUq no

IIO,4TPYUIIAM

1

@zsruecrue

XapaKTepnCTI,IKLI

KoJrJreKTopon ne$rrz,

ra3a fi Bo.IIbI

24 4 2 0 0

2.

Ouroeurre MeroAbr

sogneficreus Ha

nprzsa6ofiuyro 3oHy

rlJracTa c rlenbro

nnrencraQuKarluu

rrprzToKa ueSrz

24 4 4 0



Wzor'r^guxur

orpaHr4qeHlre npr,rToKa

rrorryrHo 4o 6rrnaenaofi

Bolbr B HeQrxnue

CKBA}KI4HbI

4.2. CogepxaHr{e Arrcrlurrr.ruHt,r rro reMaM
TeMa 1. @'ngz.recxue xapaKreplzcrrrKrr KoJrneKTopos ue0ru" riila v BqAbr.

flopucrocrr ropnofi nopoAbl; xoe$SzqrzeHTF,r ropraclocrr4. llpoHuqaeuoc'Tr, ropHofi nopo4r,r.
K:raccrz$uxaluq ropHbIX nopoix. Ka.IecreeHHrrfi lrranepa-nrusrfi cooraB Tepp-LrreHHbrx fopHbrx
ropol. HeSrxnoii KonneKrop. 3axos fi z:nrpaqu u [ap<:u. Bnyrpuno poBoe .![,a]BrreHv e.

Teua 2. Ocnonuue lreronr,r no:neficreaq ua npuga6ofiHlro 3oH,L rurasra c rlenbro
prHreucuOuraquu nprlrora ne$:rr.r.

HeSrxuofi nrlacr. @t'Isv.Iecrue MeroAbr nosgeitcrnu.a Ha npusa6ofiuyo 3oHy rrJracra.
BnyrpNn:racroBoe ropeHlre. Crz:uro-xzMrrqecKr4e MeroAbr no:4eilcrnufl, 'repMoxrzM[r{ecKas

o6pa6orxa. XunauqecKue MeroAsr: coJrrHoKr.rcrorHas o6pa6orxa, rrr{HoKr4oJrorHar o6pa6o'rxa.
Tunu npoBeAeHlzt.tl KllcrorHux o6pa6oror. Bgauruo4eilcrnar Kr{cJrorHbrx paorBopoB c ropuoft
nopo4ofi . Kolr6uranpoBaHHbre rexHoJrorr.ru nos4efi crnr.r;r.

flouqrue ue$reor4avu. llonep.xHocrHoe Har{x(eHlle. K:raccn$prKaL\us. r4 MexaFrrr3l,r 4eficrnun
lIABoe. flpnueuenue noBep>iHocrHo-aKTrrBHbrx BerrecrB rrrfl 'yBenrzrrenrr4.a ue$reor4auz
IIJIacroB. Klaccucpuxalll4t non[rv{epoB. Cururue ilonrrMepHbre cr{creMbr. flolrauepHoe 3aryqeHrre
BoAbI Ant yBerI2FreHI.,Ix He$reorl,arrw. MexaHzsNa reneoopasoBa],ilvts. 3axaqrca B rrnacroByro
cl4creMy 14 MexaHI,I3u 4eftcrnHx cepHofi KrrcJrorbr. fnnooo6pa:oBaHr.le 14 Koppo3r.rfr rrpv 3aKaqKe
cepuofi KLIcJIorbI" 3axaqxa B rlnacroByro r{ MexaHu:u 4eficrBrrr oKcrcAa yrnepor1a (II). 3$$exr
BbITecHeHI4-[. 3(prpercr H3MeHeHus lrexr$asuoro Har-sxeHrlr, t43MeHerllrr Br3Kocrv ra H3MeHeHHt
rrpoHrruaeMocrrl r(oJrJreKTopoB. ooreunsrfi es$exr. l-u:tparoo6pa3oBiaHr4e.

ena 3. ?l:orls III{CHUC IIDIITOKA aeMor{ Bo

CKBAiIQIHbI.

O6soAHeHIzl 4o6ir,tnaroilIux cKBDKr.rH. CocraBbr ceJrer(Tr.rBnoro 14 FreceJreKTr{Br{oro gei,rctnut.
Bo4oIa:o:rupyrculue cocraBbl f'aunouaxHbre Marepkralrbr AJLrr ceJret:TusHor,i .K HeceJreKTunurrii
u3on_suulI.

5. Yqe6no-ueroArrqecKoe o6iecneqeHue v rrJrarHrrpoBaHue caMocrorrre,rruoii pa6orrr
o6y.rarouluxcn

Ta6nzqa 3
]\b

TEMbI

Tenru @opurr ICP,C, sxrroual rpe6onarrz:q K rroAforoBKe K

3AH!,I'It4flM

1 @us z.{e cx r,re xapaKTep uc:,Tr4Kn

KonneKTopon uetfrn, ra3a n

BO.{br

Pa6ora c yue6Hofi nr.{reparypofi rz .rrexquoHHbrM

MaTeprraJroM; nolfoToBKa t( olpocry

2. Ocnonurre MeroAbr Bo3A(3fi crBr.rt

ua npu:a6ofiiryro 3oHy rr.[acra c
qenbro uHleHcu$vKarllru.

[plrroKa ne$rra

Pa6ora c yve6nofi nr{Tepalypofi u lerquoHHbrM
MaTepHanoM; rro.qfoToBKa t( o[pocy

a
J. VIzo nxgux n o f p aur4qeHrz e

rrpr4ToKa n orryrHo,qo 6srnaeuoil

BoAbr n He(frxHrre cKBaxr4Hbr

Pa6ora c )/.{e6Hofi nrrreparypofi u nerquoHHbrM

MaTepr4anoM; rroAfoToBKa r( ollpocy



{lx calrocro;lTeJlbHoro I,I3yqeHr4s reoperllqecKoro v,a'repuana acrrupaHTaMr4 r.rcrroJrb3}Torcs
y're6HIaxn n y're6ur,Ie uoco6vs n nprzne4eHHoM Hrrxe crlrrcKe nlareparypu. Tpy4oeMKocrb
CaMOCTO.f,TeJIbHOI'o U3yqeHLI-s Te,OpeTUrIeCKOfO MaTep:,.A]I^A COCTaBJTjreT 50 .{aCOB.

6. IlpouexyrorrHas arrecrarluq rro AucqrrrrJrrrue (nrogy,'rrc)

llpu npon,eAeHLrLr ilpoMell(yroqsofi arrecrarlulr pe3ynbrar6r, rroJryqenHrre o6yuaroulr4Mc.rr,
nepeBoAsrcr cnerryrcrqulr o6patolr :

- or 0 ao l/0 6arroe - ((He 3arrreHo).
- ot 7I ao 100 6ar;roe - ((3ar{TeHo).

O6yvalorqraect, He ua6panuiue Heo6xoAxuofo KoJrr4rlecrBa 6arros r, Ter{eHHe ceMecrpa
cAaror ycrHtril 3ar{er iro BorrpocaM.

6.1 OqeHorIHr,Ie iuareprraJrbl Arq rlpoBeAeHrrs [poMe]xyro.rHofi alrecrarluu rro ArrcqurrJrrrge
BoupocsI Arq calaoKoHrpo[rr. ronroroBKr.r K caMocro-sremHoift pa6orp__14g_34ggrg

1. feororu.{,scKoe crpoeuue HeQrxHbrx Mecropoxr4eHrEfi.

2. llossrue ue$rxnoro KonneKTopa, ero xapaKTepucrraKr4.

3. feonoro-![r.r3rrrrecKr4e xapaKTepucrrrKr.r nJracra.

4. Munepa,rrr, o6pa:1'roque ue$rxnofi rollexrop,,
5. fopnrre nopolbr.
6. Irl:nepNenubre, ocaAorrHr;re, MeraMop@uuecxue ropHbre nopoltbr.
7. llpoHuqaerr,rocrr,, rropllcTocrb ropnofi nopoAbr, r]HyrpeHHee AaBneHr4e.
8. Koe(f$uqueHrr,r noJrHofi u orxpsrrofi nopncroc.lu.
9. B:rIaqHIae tfu:rauecxux crroficrs KonneKTopoB Ha ycnoBrr{ $znsrpaquu S:uora4on.
10. Teppurenntre H xap6oHa.THble fopHbre rropoA. KaqecrneuHrifi lrrauepiurnrrfi cocraB.
i 1. A6comorrrax, $asoyax, Izt orHocrrrerbHa.f, rrpoHr4 rlaeMocrrz rotr)Hofi uopo4u.
12. 3axon $ulrrpaqnu fiapc:w
13. BHyrpanopoBoe AaBneHr{e.

I4. BnyrpunlacroBoe ropeHr.re r4 r43MeHeHr4e csoficre nJracroeofi clrcreMbr.
15. flpu:a6ofiua{ 3oHa rJracra.
16. I-{enu eos4eitcreilr Ha rrt,eA3a6ofiH1'ro 3oHy rrnaora.
17. Mero4rt no:4eitcrnus nalI3lI c I1enbro uurencu$uKaur4rr rrpkrroKa He(lrra.
18. @ragra'{ecrue MeroAbI Bo3AeficrBrrx: nra6poo6pa6orra, oneKTlporr4Api}Bnr.rrrecKzft rraero4,

TerrJroBaf, o6pa6orxa.

19 . @u:zxo-x.aMrTr{ecKHe Meronbr sos.trefi crsr4s.
20. Tepuoxuvrr{qecKr4e o6pa(5orrra.

2I. BogAeficrBlre Ha npusa6ofiHyro 3oHy rrJracra xuNrr4qesKuMrl peafeHTar\4ru.

22. c on-sHoro4 cJrorH arr r{ rrrr{rr{o Kr4cJrorH a.s o 6pa6orxra rr Jracra.
23. Peaxuuz n:aulro4eftcrBLrs.KrzcJror c ropuofi noprc4ofi. Pacqer peareHroB.
24. Ocuosunre, Tr.{nbr rrpoBeleHrrr Kr4cJrorHbx o6pa6 orox.
25. llpocure ril{crrorHbre o6trra6orxu.

26. Kucnornrre BaHHLr.

27. Kzc:roruue o6pa6orr<r4 noA AaBneHaeM.
28. KncnorocrpyfiHtre o6pa6orrcu.

29. XuNrrasM n:aurro4eficrBr4rrr Kr4cJrorHbrx pacrBopoB c ropuofi nopo4ofi.
30. flpuelttt l:ou6uHupoBaHar rexHoJrorr4ft ruc:roruoro eosgeftcrBl,rg: (l llonoJrr,3oBaHueM

rloBepxHocrHo-aKTL{BHrD( BeqecrB, c npeABapmrenrnofi nrr6opo.*rofr usolxquefi
upH:a6ofinofi gonr,r u c ucilotrb3oBaHlreM pacrnopurelefi.

31. flpuueueuue pacrBoprzrerefi 4:rs o6pa6orxu npu:a6ofisofi 3oHbr rrJracra. OpranzqecKue
pacTBoprrTenr{.

32. rlon-flrue n:eSreor4avn.
33. Teurossre MeroAbI nor4eftcrnzx Ha rrnacroByro crrcreM-F. llaporen;ronofi Mero.q

nosAeilcrstwfl. Ha rrJracr.



34. @u:uxo-xuMl4rlecKl4e MeroAbr, rroBbrrrrarouze e$SexruBHoorb 3aBoAHeHzx He$unrrx
rIJIacroB. MeroArt rtoBbllxarcruae rcoeS$zqveHT 3aBoAHeerrul, rcoe$SuqrreHT oxBara
IIJIaCTa 3aBOAHeHI,IeM.

35. Bo4onor:lorl4TeJlIr. Ocnonnue rtpuquHbr o6no4HeHz-a. Tpe6onaHr4fi K [pr4MeH.fleMbrM
c o craB aM c e"rreKTll BH oro rr H eceJreKTr4BHo ro l\oitr2-psr4q.

3 6. KnaccuSlrrcarlrrr BoAor43onrrpyloqux cocraBoB.
37. TaunosarrHble Marepr{a:rbl Ans ceneKTrlsHoft r4 rueceJreKTunnr,rit r43oJrjf,ur{u.

38. Mero4u rroBbrrrraroque rcosfrQnTIHeHT BbrrecHe[rr4r

39' llpnnreneune rloBepxuoc;THo-aKTrrBHbrx Berrlecrn Anr yBenr,rqeur,rx uerfreorraqu rrJrac,roB.
40. crpoeHue rroBepxHocrHo-aKTrrBHbrx BerrlecrB r.r MexaHrr3M r4x AertcrBzrs..

41. flpoqecctt a4cop6qnra noBepxHocrHo-aKTr.rBHbrn BeqecrB r{a fioBepx]Froclr{ pa3Aena Oa3.
42. BnruHpIe noBepxHocrHo-aKTLrBHbrx BeuecrB Ha Korr4r{ecrBeHHr,re xapaKTeprzcrrrrr4

CMAqHBAHH,S.

43. MexanusM BbrrecHeHrrx ue$ru llABaurz.
44. KnaccuSzrxaqvs IIAB tro xapaKTepy BarrMoneitcreus c r]JracroBbrMr4 cr.rcreMaM1r.
45. flpulrenerlfie MI4IIenn.spIIbrx pacrBopoB AJr.s rroBr,rrrreHaa He$leorAarrH rrJracroB.
46. Ycroitqunocrb, Bs3Kocrr, H rrJrorHocrb Mr4rleJrnr pubrx pacrBotr)oB.

47 . tr4cnonr:oeaHlre rIoJIrrMepoB Anr yBenr4rreHux ne$reorAar{H rrJracroB.
48' KnaccuQu:rcallIl.u nonuMepoB. O6rqas xapaKTepr4crr{Ka npr.rMerrseMbrx froJruMepoB.
49. llorurr,repuoe 3afyureHr{e BoAbr rnr yBenuqenux ue$reorAarrrr.
50. floluaxpulal,tz4nr,Ifi rro.[L{Mep B rpaHynnpoBaHHoM ra releo6pa^:HoM cocro fllnLru.
51. Pearenrrr llyurep - 500 u CS - 6.

52. Crurartre nonI4MepHbre cucreMbr, rrprzMeHrreMbre rrtx ronbrrrreHrr{ e$(fexrunHocru
3ABONHEHLI{.

53. @axropu, B"Ilutrctr]ue ua nrr6op peareHToB rn.f, nonyqeHr4q crrarbrx noJrnMepHbrx crrcreM.
54. Bpenax re:leo6pa-roBa:r^:r^s.

55. Mexauugr,r rereo6pa^:oBa:ous. crzcreM rronrraKpr{.r@vru1- auera.T xpoMier.

6.2 Kpurepuu oqeHrrBaHnq romnerenqufr :

Ta6r,uua 4
Kapra KpuTeprreB oqeHuBaHllq KoMilerenrlnfi

l\b

nln

Kol z
HAI-{MEHOBAHIIE

KOMITeT'eHIIUU

Iuln4uxaropbr Ao crnxeHrz-s

xounereHqufi,

cooTHeceHHble c

nnaHr{pyeMbrMr4

trre3yJrrTaraMu o 6vqeHra-s:

Oqeuounrre

MaTepr{aJrbr

Kpurepnu

OIICHI]BAHII'

I

IIK-9
cnoco6nocm

fpaMoTHo

rrpeIcTaBnJ{Tb

pe3ynbTaTh,r

Hayr{HbIX

uccre4onauuft
(uayuHue crarbrr,

.{oKnaAbr 14

IIpe3eHTaur{u,

HayqHbre oTrreTbr,

KaHAHAaTCT(at

guccepraqux) n

COOTBCTCTBI4I,I C

rrpLrHrTbrMrr

3naer o6rqae

3aKOHOMepHOCTT4

nporeKaHrrx $usvxo-
x?rMr{ qecKr{x IIpouecc0B

Ao6uqu I,r oqrrcrKrr ne$rn;
MeTOAr4 Krr [puf oToBneHr.Ijl

xIztMIITIecKIIX COCTaBOB Ant
rc,BbrureHu.a Heoreor4auu,

4lx 6opr6rr c
orJIox(eHr.r{uv conefi .

Yl,teer IroJIb3oBarlcq

nayunoit r.r cupano.*roii
nM Teparypoft , rpuruuecxu
crr cTeMaTrr3r4poBaTb

nnTepaTypHbre IaHHbre [c)
TeMaTr4r{ecKr{M pa3AenaM ;

Ycrnue otfipocbr

flucsnreHrrrre

onpocbr

Konnereuqua

cQopuraponaHa: rpu
npaBIInbHOCTtr 14

IOJIIIOTC OTBCTOB HA

TeopeTr4rrecKue

Bonpocbr, [pl.r

rry6uHe rroHr{MaHr.{s

Borrpoca I1

fTpaBHnEHOCTI{

BbIIIONHEHI4g

rrpeAnolr(eHHr;rx

zagawuh.

Llixala Kpr.{reprreB

cofJIacHo

rpe6onanvror n.4.29

"lloroxeuuq o



B HeoTexrzrMr{r4

HOpMaMr4.r.r

rrpaBLIJraMz,

ocyqecTB:rrrTb

rrpenoAaBzlTenbcKyro

AefTeJIbHCrCTb no

XIIMVIIECK-I,IM II

CMEXHI,IM

.4IICUNIIJII,IHAM

IIOJIb3 OBATbC' OCHOBHbIMII.I

IIOHSTI4'MII 14

TeopeTuqecKr.{Mr,I

rrpeAcTaBneHr,rfl Mrr o6

ooHoBHbrX MeTO.4aX

Susuxo-xuMuqecKoro,
B()3AefiCTBr4r Ha

npu:a6ofiulro 3oHy

IIIIACTA C UCNbIO

H nreHcl.r$uKarryru lpp]trolKa

ue$ru.

TeKyrrIeM KoHTpone

ycneBaeMoc'tLr LI

nporraerxyrouuofi

aTTecTaurrr4

o6y.raroquxcr
ofAoy Bo
"TIoMlY".

7. Vqe6Ho-MeroArrqecKoe Ir unsopuaqrroHHoe o6ecneqenrre Ar{cqlrflJrurxrL,r (uo4ynn)
7.1 OcsonHaq,'urreparypa:
1. Cepe6pxxon, lr.. O. llpolmrcJr:oBbre r{ccneAoBanrrr 3aJrexefi ueSru Lr ra3a'. yve6noe noco6ue /
A. O. Cepe6pxrcon, O. 14. Cepe6pxxon. 

- 
Caurr-flerep6ypr: Jlaus, 2016. 

- 
iL40 c. 

- 
ISBN 978-

5-8114-1943-2. -- Texcr: oneKrpoHHsrfi ll Jlant: oneKrpoHlro-6ra6maorerrHafl cr4creMa. 
- 

URL:
https://e.lanbook.r:om/booV7l7l\l (gara o6parqenrzx: 13.01 .2020). 

- 
Pexuu Aocryrra: Ant

aBTOpH3. nOlr:on are:refi .

2. Jlalermo, A. A.. Teoperzvecrue ocHoBrr pa:pa6o'rlcu He$rxHbrx r4 ra3oBr)rx Mecropo)KA enuiz...

yue6uoe noco6ue / A. A. Jla4eruco, O. B. CaseHoK. - Mocrna; Borror4a: VInSpa-VInxeHeprrr,
2020. - 244 c. - ISBN 978-5-9729-0445-7. - Texcr: srexrJronnufi. - URL:
https:llznanium.com/catalog/product/1 168610 (4ara o6prarqeHux: 13.01 .2020',t.- Pexuu Aocryna:
no rIoIfILrcKe.

3. Cnapen, A.trL.Pacqerrr Ma.rrrI4H u o6opyaoBarrus. rns Ao6rr.ur ue$ru u ra3a: yue6uo-
rpaKrnr{ecroe nor;o6rte l3nexrponnsrfi pecypc] I A.I4. C)uapee. - r43A..3-e, 4onr. - Mocxsa: Zn$pa-
I4HxeHepus, 2010. - 232 c. - ISBN 918-5-9729-0025-L - Texc,r: 3ner(rpoHHr,rfr. - URL:
https:llznanium.c<lm/catalog/productl520451 (4ara o6parqeunr: 13.011 .2020). - PeNznr Aocryna:
IIo rro.4rrr.{cKe.

7 .2 fiono tHr{TeJrbHaq rureparypa:
1. {olrux, JI. H. llexnuKa:a TexI{oJIorI4s 14 c[brraHrrr rrJrilcroB npz 6ypeunu ue(r'urHbrx r4 ra3oBbrx
cKBaxI'{H: yve6uoe noco6rze / JI. H. [orrnx, C. -8. r{epHtrmoe. 

- 
llepur: flepucxl.ifi

rocyAapcrBenurrlui rexHlzqecKufi yHnnepcr.rrer, 2007. -- 43 c. 
- 

ISIIN 978-.5-88151-747-2. 
-Iexcr: 3JleKrpoHn:.;tfi /l 3lexrtrrouuo-6u6tuoreqHarr c.acreMa IPR llOOKSi: fcafir]. - 

URL:
http:/iwww.iprbookshop.ru/105536.htm1 (tarao6parteuu.a: 13.01 .2020).-PeNuuAocryna:,qnt
iaBTopI43IIp. no:II'gOsarerefr

2' frutuyr4lrHoB, 14.vI. HanovarepuaJrbr rz cBepxKpr{Tr.rqecKue Smou4urre HaHorexHojrorurr B

aeQre4o6rrve Il HeSreuepepa6orre: yve6Ho-MeroAr{qeoroe noco6ue lLl. tr4. framnyr4rauon, 14.

B. Ky:ueqona,LI. M. fu:mlryrrlztHoB; rroA peAaKrIuefi A.H. Ca6upzxHioBo. 
- 

ItasaHr: Ka:ancrufi
rFla{IroHanbultfr n,ccJre.4oBareJrbcKrail rexuoloruqecxufi yHr,rBepcr4Ter, 2019. 

- 
96 c. 

- 
ISBN

')78-5-7882-2539-5. Texcr: :lexrponHufr ll 3rr:rrponuo-6v6:ruoreqHa.s cr4creMa lpR
TBOOKS: [cafir] URL: http://www.iprbookshop.ruil00566,lhtml 1nara o6parqeHur:
13.0I.2020). 

- 
Pr:rxzM locryna: In.fl aBropkr3up. uo.rl:rlsarerefi

'7.3 tr{urepHer-pec}pcr,r:
ltttp : I I ehbr ary. ru - FIayuH a.f, sneKlpo nnas 6u6 tr4oreKa E LIB RARY. R{J
lrttp://window'edu.rulunilib - EI{I,IHOE OKHO Aocryrra K eneKrposHrru 6u6rr4oreKaM By3oB
llocclrz.
I:1tp,llznanium.corn SrexrpouHo-6u6mzorer{Ha{ crzcreMa <<znanium.com>
http ; /ivirtual lib. intu it. ru - B upryi:Lrrr, Ha.s 6u6:ruorer<a < I4.HTy?IT >



8. IIepeueHr unQopvraquoHHbrx rexnororuft, rrcrroJrb3yeMbrx rtpu ocyqecrBJreHurr
odpa:onareJrbHoro flpoqecca no ArrcqrrnJrr{He (uoay.nro) (npu ueodxoduuocmu):

- Jlnqen3rroHHoe ilo, n roM qrrcJre orerrecrBeryHoro rrpolr3BoAcrBa:
nnar(fopnaa AJrr oJreKrpoHHofo o6yreunx Micr0soft Teams

- CsoboaHo pac[pocrpaHfleMoe IfO, B ToM ur{cre orerrecrBeuHoro nporr3BoAcrBa:
o$racHuft raKer MS Office

9, Texuu'recrcr.re cpeAcrBa r{ MarepuaJrbHo-Tex5rr{qecnoe odecue.reHne Ar.rcqurrJrngbr
(naosyrn)

V.re6H

rlpoBeAerrrls gauxtuit neKrII{oHHoro pr ceMr4

Mynbrr{MeAufrurrna o6opy4onauuerrl;
o6y.rarorquxcr AoJDKHTT 6rrrr ocHarrleHbr

rtolKrroqeHus K cerpr <Llnrepner> u o6pcne.reHuena Aocryrra
uu$opuaquouno-o6pa3oBareJrbHyro cpeAy TrolvrfY).

(aygr.rropuu Arrfl
KOTO TI4IIA ,IIOJIXGbI OhITb OCHAIIIEHbI

VIfl

nrrorepnoft rexuraxofi C BO3MOXHOCTbIO

B 3neKTpOHHyrO



MI4HI{c rEP crB o HAyKZ l{ BbI clf Ef o oEPA3oBAHI4I
poccnficrcofr oe4$lequu

(D e4epzurtnoe rocyAapcTBeuHoe aBToHoMHoe o6paeonateJlbHoe yqpexAeHl'Ie

BbICrUero oopa3oBqlrurl

(TIOMEHCKI4fr f OCyAAPCTBEH+bIft yHI4BEPCI',ITET)

YTBEPxtAAIO

,{npercrop Irlncrnryra xuMI4I4

METO.UbI EOPbSbI C r{OPPO3l4Efrr

Pa6o.rar nporpaqhua

4nx o6yuaroulr4xcs rro HarrpaBneHrzro uo4roro$rra 04.06.01 XInrr,rfi'recxfie HayKI4

npo (pram (nanpanneuno crr) npor$arrarrln : He(prexzuur

oqHa.f, I4 3aoqutlt $opuri o6yrenux

Hncrprtyr
xuqlrH

(LIx{}IM}
/J. . 

rJ

It"'./



Illu6nesa Tarrsua fpuroprenua. Meto4rt 6op

o6y.ranquxcx ilo HanpaBJIeHI{ro noAroroBKll 04

(uanpaueuuocrr) ilporpaMMbr: He(prexuMr4s, or{Hafl vI

2020.

PaSoqa-s upofpaMMa AI{cqrIIJII4Hu (uogy'm)

6opr6n c Kopposuefi [snexrpouttltft
httpS ://www.utmn.ru/sveden/education/#.

@ Trorvreucrufi rocyAapcrnennrrft yur.rBepcur e t, 2020 .

O Illu6.nena T.f." 2020.

c Koppo3rdsft. Pa6oqas rporpardMa AJII

.01 Xr,lrrarnrrecrne HayKrr, npo(funr
3aoquarr Qoprtarr o6;gerurg, Troueur,

y6nuronana na cafile TroufV: MetoAu
pecypc] / Pexurra AocrYIIa:



1. floscuureJrr'Hafl 3arlrrcx:a

Koppo:ur, KpoMe fpoMa4Hbrx rrorepb MeTaJIJIoB 14 MareplraJllHr,rx opeAcrB, BbI3bIBaeT

TaKx{e 3arpr3HeH}Ie orpyxarorqefi cpeAbl, yxyArreHl4e IlpupoAHbx JlaHi'lma0ron. OrcroAa

BbrreKaer neo6xoArauocrb rlouctra ece 6o:ree coBep[reHHbrx I.I oKoHOMI{rrHb].x cpeAcrB 3aIqI4TbI

MarepganoB or pzulpymeHr.r-tr r<oppo:uefi. llocraereHHafl.3alaqa Moxel] 6rrrr perueHa roJrbKo [pI4

HaJryrqrqrr BbrcoKoKBarru(puquponiaHFrbrx crreul4aJII{croB-Koppo3I{oHIroroB. n{ucqun:runa <Mero4u

6opl6tr c xopposr,refi> ilocB.f,rqeHa. u3yrreHnro o6rqereoperl{rreolillx BoIIpocoB Koppo3HIr,

BJII4rHr4o BHerIlHr{x H BHyrpeHHrrx rfaLxropoB Ha Koppo3rrro, a raKxte l)accMoltpeHl4lo pa3nlrr{Hr,Ix

MeTOAOB 3alqrrTbr MeTanJIOB r1 CrrJralloB oT KOppo3IrI{ B pa3HbIX afpeccl{BHblx OpeAaX.

I{e,rs o6yuennn:

tpoplrupona-F^:rle y acrrr4perHToB rrpeAcraBrre]'].rrfl o HayqHbIX oc[IoBax nporlecca Koppo3]rl{

MeraJIJIoB, BL{Aax Koppo3lrrr u cnoco6ax 3arlrrrbl or Hee.

3aAaqu o6yueulrn:

S opr',ruponaHlre y acrrI4PaHToB :

- npeAcraBlreHus' o Hayr{HbIX ocHoBax [poqecca Koppo3I{I{ MeraJInoB;

- yMeHr.{q x-rraccuQnq}IpoBarb Kopp()3lLroHHbIe rrpoqeccbl ;

- yMeHuq IIpIIMeH{TL TeopeTr.IqeoK.ae 3HaHLIfl K peIIIeHIIIO [paKTI4r{eC}KVX I'I MCCne.4OBaTeJIL'CKIIX

3aIlAI{;

- [peACTaB 6equs. o6 er<o.norullegKg]\{ iaCIIeKTe IIpOqecCOB KOppo3I4II.

- npaKTr.IqecKlrx HaB brKoB Ir CCneiIoBaIIIr.fl KOpp 03 11 n MeTaJIJIoB.

1. 1. Mecro AHgUIII,'IIIHI'I B cT]pyKType o6paronare.nrnofi rrpgrpaMM['n

Kypc <Mero4u 6opr6rr c Koppo3uefi> oruocl{rcfl K Qaxynlrarl4BnblM AITcUUTIJII'IHaM'

Co4eprraHue Kypca 6azupyetcx Ha 3r{aHr4rx, npuo6peresuttx rrpu I'I3f{eHI{I'l Kypca $u:r'ruecrofi

xr4Mr{r{ (pa:4enu: xrlMrrrrecKafi 'repMoAI{HaMI{Ka, xvMurlecKaq KIrHerI4Kil, 3neKTpoxul'tux),

KoJr1oHAHofi xunrura (pa:gensr: rroBepxuocrHble sBreH:as. v a1cop6uIa:x), MareMarlIKIl u Susnru.

1.2. KouuereHrlrru o6yuarcqerocs, {opnurpyeMr'Ie B pe3yJltbrare ocBoeHlrn 4anHofi

AIICUIIII"TIIIHbI

Kol u HarIMeHoBaHIre

KOMIIETCHUIIZ
KorrnnoneHr (:uanzenslfi /$yuxquona,rrHufi )

IIK-9
cnoco6nocrb rpaMorHo

rrpeAcTaBnqTb pe3ynbTarbl

HayqHbrx EccreAoeaH[fi

(nayuurre crarEH, AoKnaAbI rl

IIpe3eHTaUIII4, Haf{HLIe

OTIIETbI, KAHAI,IAATCKAS

4uccepraqun) n

co oTB eTcTB vvr a ilprlIJflTbIM It

n ue$rexuMl4lr HopMaMH 14

npaBr{naMlr, ocyxlecTBr-trTb

lperroAaBaTenbcKylo

ICSTEJIbHOCTb TIO

XI4MUI{CCKI,IM I{ CME)I(HbIM

.III4CUI4TINHHAM

3uaer o6ulne 3 aKoHoMepHocrl{ nporeKaHlzts Koppo3uoHHbIX

np oqeccoB rrpu xuMpt qecxo fi 11 3.lIeKTp oxr4 nrlr'{ecKofi

KOpp O3I4LI, IIp OTeKaIOtqirx B p a3nl4rlHbrx KOppo3I4 O HHbIX

cpeAax; r.rMeTb [peAcraBneHlre o pa3JIIzrIHbrx MeroAax

3aurrrbl MeTaJIJIOB I{ CIIJIaBOB OT KOppO3rLLI, 3Harb ocHoBHbIe

MeroAbr Koppo3IroHHbIX rrccJre4oniaHlzf MeTaJIJIoB I'I

CIIJ]ABOB.

Yivreer xlaccu $ uqIl p oB arb IIp oil eocbl Kop po 3I4Ir MerarTJro B

c[naBoB; yMerb rloJrb3oBarbct Ha)/r{Hofi n cnpanovHofi

nrrreparypofi no Koppo3lza I4 3arqIITe MertL'IJIoB Ir cIIJraBoB

oT KOppo3I{r{.



Bug yqe6uoft pa6oru Bceno qacoB

(axaAerugqecxue uacrr)

rlacon B ceMecrpe
(arcaAen4[.Iecrue vacrr)

3 ceuecmp

O6rqufi o6reu 3arr. eA.

qac

) 7

1) 17

I4s Hrax:

rlacrr ayAnropHofi padorrr (ncero):

Jlercquu t2 t2

flp aKruqe c Kue s aHflT krfl 10 10

Jla6oparopnrre / npaxrnuecKl{e 3aHtITIz.fl IIo

no.rlfpylrlaM
rlacsr BHeayArrropnoft pa6orrro BKJrrorrafl

caMocroqreJrbnyro p a6ory o6v'rarorqrerocq

50 50

B n4 npolrexyrounoft arrecrallurl (: a'rer, 4u $.
3aqer, KaHll4Aarcrcufi ersalreH)

3ar{er

2. Crpynrypa u o6revr Ar{cqurrJrl{Hr,I
Ta6nzua I

3. Cucrevra orleHrrBaHuff

flpu oqeuxe pe3ynbraroB ocBoeHr4q Ar.rcq[rrJIItHbI cryAeHTaMI{ Hcrlonb3yercs 6anrlHo-

pefiruuronair cr4creMa. Fanlrr Harrr{cJr-flrorct cryAeHTa}4 3a pa6oty Ha npaKTI'IqecKoM saufl'tvrvr or

0 aol0 6arnon.

llpu upone AeHr4LrnpoMexyroqnofi arrecrallIau pe3ynbrarbl, rloJlfreHHrre o6yuarorru'IMc.f,,

rtepeBoAsrcr cJleAyloulutrr o6pasou :

- or 0 lo70 6allon - (He 3aqreHo)).

- or 7l ao 100 6zutlon - ((3arrreHo).

O6yuaroquec.fl, He na6panurue Heo6xoAuruoro KoJII4rIecrBa 6allon B TerIeHLIe ceMecrpa

c4aror ycrnrd 3aqer [o BorlpocaM.

4. CogepxcaHrre AucIInrIJrrrHbI
4. 1. T err arr.r.recrclrE TIJIaH AI{ cunrrJIr,IHbI

Talnuua2

J\b

u/n

HaunrenonaHr{e reM uluttu
pa3AeJroB

O6reM arrcurlrlJrl{Hbl (trloAy.ttt{)' qac.

Bcero

Bugri ayguropHoft paSoru
(aqaAerurqecrrae vacrr)

IIHrre eHArI

ronrartHo[
pa6oruJIercuuu

llpgrrravecnue

3AHflTI,If

Jla6oparopuue/

IXpaKTIlqecKlIe

3aHqTUq no

IIO.IITDYIINAM

I
XuNrraqecxrur Koppo3l{.s

METAJUIOB
t4 2 2 0 0

2.
3rexrpoxnMI,IqecKaJI

Koppo3r,rf, MeTaJIJIoB
ZJ 4 4 0 0

J. BuAu Koppo3lal{ 5 1 0 0 0

4.
Mepu 6opr6rr c

roppoguefr MeraJrJroB
z) 4 4 0 0

5.

Meroarr
KOppo3r4oHHbIX

uccle.uonanrafi

I 0 0 0

Irlroro (uacon) 72 t2 10 0 0



4.2. Coaepx(aur{e ArrcqnrlJrrrur,I rro leMaM

Teua L.XranruqecKas Koppo3lrs MelaJr,'roB

l. TepnaoauHaMhKa xHMHqecK()fi xoppoauu Mera,'lnoB

Tepuo4nnaMr,rqecKar Bo3Moxrrocrb xr{Mr.Iqecrcofi xoppo3lrl{ Mera,T.lroe, Pac'rer v3MeHeHI{n

3Hepr1iu lu66ca. Onpe4eleHr{e Bo:iMrDx(Hocrl4 xl4MlrqecKofr xoppo:mr{ Mera!'IJroB rlo rr3MeHeHI4Io

3Hepfr{u ln66ca. Peaxquosnas cnoco6Hocrb MeTaJIJIoB I{ TepMoAlrlraMl{qe(l)Katr ycrofiuunocrr,

rrp oAyKTo B xlrMlrrrecKo il ropp o: tltl MeraJIJIoB.

2. lllenru Ha MerarTrlax

A4cop6Uuq oK[crureleffi na Mera,'r.[ax. O6pa:oeaul4e TIJTeHKLI ilpoAyKToB Koppo3l4l'i.

K:raccu$rar<aq14q 11reHoK Ha MeriLTra]: rlo roJrrIILIHe. Yc:ronne cnJIorrIHocrl4 TIJTOHOK Ha Mertu'IJlax.

MacconepeHoc r4 3neKTpolpoBollHclcub B rIJreHKax rIpoAyKToB Koppo3lrl{ MeraJrJIoB. O6pa:onaHue

ge$erron B Kpr.{crannra.recrofi 
.peilrerKe. Knaccu$urarlus ilpoAyKToB Koppo3I{I{ MeTaJIJIoB rro

Tr4ny rrpoBOAL{MOCTII.

3 . KuHerura xnMl4qe cxoil ropp o3I'II4 M era,-IJIoB

flora:arelu xfiMrrr{ecroii xoplpo3rrr4 MeraJrJron. llepnuuHafl c,Titiltrfl ox:]t{creHl4-f, MeTaJIJIoB'

Pocr nopncrofi rtJreHKlr. Pocr cmorunofi IIJIeHKTT. Tourue [J]eHKI{. Toncrrre IIJIeHKI4.

Msoroc:rofinrre roJrcrbre rrJreHKr.l. ,{nyxclofintre o4uo$a:nuer [rIeHKI{. HanpxxceHlzx B

3 aIIII4THbIX II JIeHKaX I'I p a3pyueH r.I e 3TI'IX Tr JIeH OK.

4. Oxucleufle crrlaBoB

Teopnr BarHepa- XaySe. Teopza A.A. CuupnoBa. Teopux B.I,I. TuxoMupoBa. ,{nofiune

oKcr{Abr B oK4nnHe. BnyrpeuH(3e oKr{cJleHrle cIIJIanoe. OKLIcJIeHI4e AI4cKp{3.THo ynporrneHHblx

METAJIJIOB.

5. Teoput xapocroilxoro nerl{poBarkrfl

Teopux yMeHbrrreHux p,e$errHocrr4 o6pa:yrorqefics oxaruurr. Teopul o6pa":oeanur

3arqr4THoro oKcr{Aa nerr.ipyrcuefo oJreMeHra. Teopur o6pa:onanus ErblcoKo3ialunTHbrx AsofiHr,x

oKcr{AoB. XapocrofiKoe nerr{pollaHrre ryroilnaBKllx MeraJIJIon. floneprxHocrHoe nefl{poBaHr'Ie.

6. Brpr-sHrae BHerrrHr.rx rr BHyrpeHHux QarropoB Ha xl4MurrecKylo Koppo3lrlo MeTaJIJIoB

Telrneparypa. Cocrae ra:osofi cpeAbr. ,{anneurae ra3a. BsrcororelrneparypHat

ilaccrrBarlr4r. Cxopocrb ABrrixeHrl[ ra3oeofi cpe.4bl. Pexnu HarpeBa.. Cocras cIIJIaBa. Crpyrrypa

Mera,TrJroB. le$opr,aaqns Mera[ron" Xaparcrep o6pa6orxu noBepxHOcrI'I Mera,'IJIa.

7. Xm,ru.{ecKaq Koppo3lrrn MeTaJIJIoB B xI{AKI{x cpeAax

Koppo:ur MeTa,TJTOB B H(33neKTpOJrI,ITaX. Pa:pyurenrae MeTaJtJIOB B )KpIAKOMeTaIIUqeCK[X

TerrJroHocrrrer.f,x. BganNaoAeficrBue rBepAbIX MeTaJIJIoB c IIpI{MeotMIr B }KI{AKoM Mera,'IJre'

KasurauuoHHo-3po3I'IoHHoe no:4efr crnrae xI{AKI4x Mera,TJIoB.

Teua 2. 3.nercrpoxlrMrrtrecKas Koppo3uq MerarroB
1. Mexanu3M oneKrpoxl,IMl4qecKofi roppo:uu MeTaJIJIoB

XIzNrrz.recKrlfi 14 oner(Tpoxlrlrvqecxufi MexaHIr3MbI pacrBopellru MeTaJIJIoB B

oneKTponurax. TepuoArrHaMrrqecxas Bo3Moll(Hocrb oneKTpoxuuuqercxofi Koppo3lrl{ MeraJIrIoB.

Karo4irue ilpoqeccbr rrpfi :]JreKTpoxr{Nrrz.{ecxofi Koppo3I{I{ t\,{eraJIJIoEt. folroreHnrrfi u
rereporeHHrrfi nyru rrporeKaHr{q sneKTpoxllMlrqecKofi Itoppo:Nu MeraJlnton. KopposlloHHble

raJrbBaHrrqecKl4e gJreMeHTbr r npr4qrrHbl I4x Bo3HI,IKHoBeHHtt" Cxeua m oco6eHnocrn

3JreKTpoxr4Mr.rqecKoro Koppo3LICrHHOf O fIpOUeCCa.

2. fIo ttxpuzallu"s 3JIeKTpoAEtbIX npoueccoB

llolapil:aqrlfl 3neKTpol(Hbrx npoqeccoB. 3nexrpoxplMlrqect(a.a KIrI{erHKa aHoAHbIX Ir

KaroAHbrx rrpoueccoB. YpanHenvs. nonflpv3arlr4onHblx KpI4BbIX. [uS$y:tloHHat KI'IHervKa u

KoHrleHTparIXoHHa.s ilonrprr3arlzn. Bropur{Hble rrpoqeccbl I'I [poIryKTbI 3rleKTpoxulruqecr<ofr

KOpp o 3 IrI{ MeraJrJro B tr nx B IrugH rre Ha II on.spu3 aIIurc.

3 . AuoAnufi npoqecc oneKTpoxlrlru'lecr<oil Koppo3pll4 MeraJtJIoB

AuoAuas peaKrlrr.f, r4oHr43arlur{ MeraJrJra. AnoAHsre peaKl{I{la, [porel(arcluue c yqacrueM

MeralrJra rr BoAHofo pacrBopa. .{zarpaul,ru llyp6e. Yqacrue aHI{oHoB B aHoIHoM npoqecce.

CraAufinocrr, peaxquff pacrBopeurl.tl MerarroB.

4. Koppo:uoHHble rlpoqeccbl c Kl4cnopoAsofi Aeuol xpuzaryuet'



Tepuo4uHaMur{ecKa.rr Bo3Mo}Gocrb Koppo3lrl{ MeTaJIJIoB c KI'IcJIopoAHoIr

Aenonspr43 a\uefi.. Cxelra KaroAEroro rrpoqecca Kl{cnopoAHofi Aeuolsf)v3ar\Hrr.llepeuanprKeHl4e

uo113ar\uu Kr4cnopola. [uQ{ry:mx Kr.rcnopola. CMeurennas ilolr-lpll3auflt. Oco6ennocru

Koppo3rrr{ MeTa,'IJIoB C KucJroproAno'fi Aeuolxpusaquefi. 3auura Iv{eTa,TJrOB oT Koppo3rrLl B

uefi rpartlublx 3JIeKTpoJII4Tax.

5. KopposuoHHble npoueccbl c BoAopoAHofi 4eno:upuzapeii
Tepuo4uuaMuqecKa-f, Bo:iMcrxHocrb Koppo3lrlr MeTaJIJIoB c tBO.{opoAHofi 4eno:rlpl43aulIefr,

Cxeua KaroAHofo ilpoqecca no4opo4nofr Aeilonspl43aw4Lr. lJlepeuanp;ttxeHlre BoAopoAa.

Konqeurpaur{oHHa.rr Aerronspr.i3 arp4:r.. Oco6ennocril Koppo3rrn lv{eraJl.lroB c soAopoAHoil

Aenonxprl3 a\uefr.3aulura MeraJrJroB or Koppo3lrlr B pacrBopax KI4cJror'. Cnaemilnna.f, Kl4cnopoAHo-

BOAOpOAHafl Aellontpl43 arryfr .

6. Pacqer oneKTpoxuMuqecrolto Koppo3l4oHHoro npouecca

Tepuo4unaMuqecKas Bo3MOXHocrb rr 4Br4xryfi\as. cfiIra npoqeoca. Koppo:uouHE'Ie rlorepll

MeraJrJra vr roppo:uonHufi ToK. flora:arenu sneKTpoxurvlraqecroft Kolppo3lrl4 MeraJIJroB.

Analuruqecxllfi pacuer rrpoqecoa. fpa$lruecrzfi pacuer rpoqecca. Konrponnpyorqufi [pouecc.

Xaparrepucrr.rKa KoHTponupyrcqero rrpoqecca. OcHosubre [paKTI{rIecKIze cnyqalr KoHTpoJIt

DneKTpox[Mr4qecKrrx Koppo3r.roHnrbrK npoueccoB. flottt gneKTpoxl4MllqecKoro MexaHI'I3Ma

Koppo3rr oHHof o npouecca.

7. flaccueuocrb Merar'IJICTB

Onpe4eleuue [accrrBHoorr4 MeraJrla. Xapaxreplrcrl{Ka rlaccl]BHofo cocroqHut MeraJIJIa.

llaccusaropbr H Aerraccr4Baropbr. Teopuu [accl4BHocrn MeraJIJron. llepenaccLrBaIII4s MeraJIJroB.

O6o6rqeHHaflanop.*afl rronrpr.r3ztrluor{Haq KpuBaq. Oco6ennocrlr Kolppo3nlr Mera,-IJroB B ycnoBl'Itx

Bo3MoxrHofo Bo3HI4KHoBeHI4.II raccuBHocrlr. floerrrrreHl4e KopposuoHllofi croftxocrra Mera,'IJIoB I{

CIINABOB HA OCHOBC IIOBbIIIEHIIfl, VIX ilACCIdBHOCTII.

8. BnyrpeHnue Sarcropbrt 3J{etrpoxuMl4qecKofr roppo:uu MeraJIJroB

Teplro4uHaMrrr{ecKar ycrofiuunocrb MeraJrJloe. flonox<eHue MeraJlna B flepuoAIa'recKofr

cr4creMe 3JreMeHToB 1.I4. Men4e:reena. Cocrosuue lloBepxHocrlr MeraJIJIa.

Kpzcra,r.norpaSr.ruecxufi Saxrop. fpannqrr ycrofiuunocrl4 rBepAbD( pacrBopon. Crpynrypnax

fereporeHHocrb cIIJIaBoB LI BeJIuqI4Ha 3epHa. Mexann'{ecxufi Qaxrop,
9. Bnerusue $arropu 3meKTpoxl4urEqecxofi Koppo3I'M MeTaJIJIoB

Bo4opo4usrfr rroKa3areJrb pH pacrBopa. Cocrae kr KoHIIeHTpiilII4q Heilrpaltut x
pacrBopoB. tr4uru6uroprr o:reKTpoxrMu.recrofi Koppo3lrlr MeraJIJIoB Cruny:rxroplt
gneKTpoxuNtu.recxofi Koppo3r4r4 MeralrJroB. Cxopocm IBu)KeHLIq 3JIeKTpoJII{ra. Tettneparypa.

[aueHne. Kosrarr c Apyrr4Mr.r Mera,ruraMu. Bneurnne roKI{. Enyx4aroul4e roKI{. Y.rr'rpasnyr.

O6ryuenue.

Teua 3. Bulr'r Koppo3trrr MeraJrJroB

1 . Aruoc$epHas Koppo3lrt MeTaJIJIoB

Knaccusur<a:q;r4s.Lr Mexa.Hrr3M arlrocSepHofi xoppo:rllr MeraJlJtoe. KoHueHTpauvs BJrarI4

Ha noBepxHocrr.r KoppoArrpyrcrxero MerarrJra. Oco6eHHocru arnroc$epnofi Koppo3lrl{ MeTaJIJIoB 14

ee KoHTponilpylorqufr npoqecc. @arropu anroctfepHofi roppo:lll,I NIeraJIJIOs. MeroArI 3auHTLI

MeraJTJroB or aruocQepnofi Koppo3I4I4.

2. llol:elruafl Koppo3lr.fl MeraJIJroB

lloqsa vr rpyHr KaK Koppo3r{oHHbre 3neKTpoJrI{TbI. Mexanflsl,I 14 rlaccnSuxaqnx

no4:euHofi Koppo3trIa MeraJr.]toB. KoHrporrapyorqufi Sarrop Lr oco6ennocrrl rpynronofi

Koppo3r{H MeraJrJroB. BrIasHze pa3nur{Hbrx (parropon Ha fpyuloBylo Koppo3r'Iro MeraJIJIoB.

Kl.rHerrlxa rpyHronofi Koppo3r.ru MeraJrJroB. Koppo:rIx MeraJtJIoI] 6ly>r:,4arotquuu roKaMIl.

MeroAu 6opr6u c rroA3eMHofi rcoppo:uefi rr,rerannon.

3. Mopcxax Koppo3r.rq MerilJIJIoB

MexanrasN,{ u oco6ennoc'Tu MopcKofi xoppo:ur.r MerarTtloB. B.nlrssue piB.[LIr{HbIX $axropoe
Ha MOpCKyTO KOppO3irrO MeTUUUrrts. cnOCO6br 3ar{r.ITbr MeTaJrnoB oT KOppo3pIrI B MOpCKOfi eOAe.

4. Kopposur MeTaJIJIoB B pacnnaBneHHblx coJr.flx



Snexrpo4Hrre noreHrlrrelTbn B pac[naBJIeHHbIX cor.sx. Mrlxaslr:u 14 oco6enuocru

r(oppo3r{rr MerarroB B pacrrJraB".reHHbrx cor-sx. B:rra{Hue pa3nLIr{HbD< $axropoB Ha Koppo3lrlo

MerannoB B pacnnaBnegHbrx corflx. 3aulrara or Koppo3rll4 MeranJIoB B pac[naI]JIeHHbIX corqx.

5. Hexoropbre Br{Abr nrecluofi sJreKTpox[MrzqecKofi Koppo3lrn l\4eraJIJ]oB I{ ctIJraBoB

Ille:renar Koppo3r{r. To.reqHa.fl (nurruuronar) ropposzx. MeN:rpl{crallnlrrHaq Koppo3ut.

Teua 4. Mepu 6opr'6rr c Koppo3lrefi Meraruros

1. Meptr nos4eftcrnut Ha Mera,TJr.

KopposuonHoe nerupoBaHr.re la repnroo6pa6orra. Merarru'{eoKlle 3aUI'ITHbIe [oKpbITI{t.

Hagecenr.re MerarJrrrqecKr,rx rroKpttlt+rt faJrbBaHI4qecKI,IM MeroAoM, XIarr'tmqecr<oe HaHeceHlre

MeraJrngqecKr4x noxptrrufi. l leueralluqecKue 3atqI4THbIe nox:pblTut. HeoprauuuecKlre

noKpbrrus. flotrptrrue MeraJrrroB cMoJraMr{, ilnacrMaccaMr Lr pe3l4laofr. fl'clxpurue MeraJInoB

aHTr4KOppo3r.IoHHbIMI4 CMa3KaMI{.

2.3auluta Mera,rnoB unru6uropaMu Koppo3lllt.

IrIHrr.t 6zropbr Anr pacrB opos . VIsru6ur oprr arnlo cS epu ofi KOpp o3ur{'

3 . 3 nexrp oxllMur{ecKa-s 3 arrll4']la M eraJrJrl{qecrux ngAelprfi .

KaroAn as 3 aurl{Ta. An o4 nal 3 aIrrI{Ta. flp orexropH as 3 arqr4Ta.

4. Mepu so:.qeficrnuq Ha Koppo3I{oHHyIo cpeAy.

Mepu sosAeficreuf Ha ra3oByro Koppo3r.roHHyro cpe4y. Meprr no:4eiicrnut Ha pacrBopF,I

3neKTponlrToB.

Teua 5. MeroAsI Koppo3rroHHbrx ucc.neAoearluii

1 . O6uras xapaKTepr4crr.il(a MeToAoB Koppo3rroHHbrx rlccJreAonauufi

Ide:rt Kopp03rroHHbrx uccle4onannfi. Knaccu$uxaqul MeroloB Koppo3I4oHHbIX

ucc:reAonauufi. lloxa:are.nn lioppo3rrv MeraJIJIoB. flecnu6asrcnim. IrrKiilIa roppo:uonuofr

CrofirOCru MeTaJIJIOB. CpannUre:rbHOcTb KOppO3I'IoHHEIX uCCJIe4Onannfr .

5. Yqe6no-rueroAuqecKoe o6ecneqenue v [JralrupoBaHrre ca.MocrotrTe!'IlHolr pa0orbl

o6yuarorquxcn
Ta6nuua 3

[:rr cauocro.sreJlrHoro H3yrreHv_fl TeoperuqecKofo Marepl{ana acruipaHTaMlr lrcnojrr'3yrorcq

yue6nuxu n yue6urre noco6zq n npune4eHHoM HI4)I(e cnl{cKe ntrrepaq/pu. TpyaoeMKocrb

caMocrosreJlF,Hofo r,r3yrreHr4q reoperHLrecKofo MarepHana cocraBJlge'r 50 'Ia0oe.

6. IlporuexyroqHaq arrecrautls tto 1ucuHttJIIrHe (rtoEy;tto)

llpra nponeAeHr.rfi [poMe]Kyroqnofi arrecraul4rr pe3ynbrarbl, noryqeH trne o6yuaroul{Mcs,

rrepeBoA{Tcr cneAyrorqrav o6pa:on :

- or 0 lo 70 6ar:roe - ((He 3arrreHo).

- or 7I ao 100 6a,uoe - ((3ar{TeHo)).

O6yuarorql.recf, He ua6trlanruue Heo6xo4urroro KoJIrIqecrBa. 6alJron B TeqeHlre ceMecrpa

cAaror ycurufr 3ar{er no BonpocaM.

Ne

TEMI,I

Tenru @oplmt CPC, nrnrouax rpe6onalFlllt K rloAroroBKe K

3aHi[TUqM

I Xurr,ruqecrca.a Koppo3l4q

MeTa,TJIOB

Pa6ora c yue6Hofi nlrreparypofi u:rerqnoHHblM

MaTeprranoM; rloAforoBKa K orlpooy

2. 3rexrpoxnMlrqecKas Ko ppo3l4q

METAJIJIOB

Pa6ora c yue6Hofi nlrrepatypofi u lexquouHblM

MaTepIlaJIOM; TIOATOTOBKa K OrIpO'ly
a BuAsr Koppo3lru Pa6ora c yue6uofi nl{reparypofr tl:rerquoHHblM

MaTepr{anoM; rIoAroToBK:a K Onpo(ly

4. Meprr 6opr,6u c t<oppo:uefi

METAJIJIOB

Pa6ora c yue6nofi nvreparypofi n:rexuuoHHblM

MaTePuanOM; IIOATOTOBKa K OIIPO{]Y

5. Mero.4u Koppo3lroHHblx:

ucc:re,[onanraft

Pa6ora c yue6uofi nldreparypofr u lerquounblM

Marepr4anoM; rloAforoBKa K olpo0y



6.1 OqeHorrHbre Marepr.raJrbr AJlfl rrpoBeAeHrrfl rlpoMe?(yroqnofi a'flrecrar{iltu rlo AlrcquriJrlrHe

Boupocr,r K 3arrery:

1. XnrvrlaqecKas Koppo3l4q B )KuAKIrx cpe4ax.

2. Oco6enHocrr.{ aruoc{repuofi xopposr4r4 MeraJlJroe u ee Fic}HTpon}tpytoutull rpoUecc'

@ axroprr, B Jrl4.fl rouru e Ha arlto cdl epn)'ro Koppo3 I4ro MeTaJIJIoB'

3. B:ru.flu14e BHSIIIIIU1 (pamropon Ha fa3oBylo Koppo3l{Io MeTa"[.fIoB.

4. Konrarrlafl. Lr 6uororu.recKafi Koppo3lrq MeraJInoB. KJIatccuSI{KaUu'I Ir MexaHI43M

arlrocSepuofi xoppo:r'u.I MeraJUIoB.

5. B:rv.suue BHyTpeHHIlx QarcropoB Ha fa3oBlTo l(oppo3l4lo MeTa,rIJIoB.

6. Btmsnue Kr4cJroTHocrlr, TerulepaTypbl v LaBIre]F^rr-f, Ha 3irel(TpoxuMlrFrecKyo Koppo3lrlo

METAJIJIOB.

7 . T eoput x<apocrofr xoro Jrerupo Banrrs'.

8. B:r1aqHue Kpr4cranlolpa$lluecKoro @arropa, MexaHlrqecroro Sllxropa, cocraBa I{

KoHrleHTparlr4rr Koppo:r.rosHofi cpeAr,r Ha 3neKTpoxuMur{ecKylo Koppo3l4lo MeraJIJIoB.

9 " Btmsrtue IlpupoAr,r MerarTJra, cocraBa, crpyKTypbl crIJIaI]?t, cocroflHl4t rloBepxHocrl{

MerarJla Ha 3rleKTpoxvMuqecKylo Koppo3rllo.

I 0. Mexarua3 M xl4Mlzrlecrto fi xopp o3I'rI4 MeraJrJroB.

1 1. flleuxu Ha Merannax. KuHerura xl4Ml4r{ecxoil tcopposnu.

12. 3auuta MeraJrloB or Koppo3rzrr c Kl{cnopoAHofi Aenorqpuzaquefi. Oco6enuocrn

Koppo3rrr4 Mera,rJroB B ycnoBrrjflx Bo3Hr4KHoBeHus rraccl4BHocrv. f].osrrrrreHlre Koppoguolluofr

crofirocru MeraJIJroB I{ crIJIaBoB Ha ocHoBe fIoBbIIIIeHIlg.vxllaccllBHocrl4.

13. llora:areln Koppo3r.rr. Teopuu xrarr,naqecrofi Koppo3l4l{. Tepuo4uuauura

xr.rMr.rqecKoii xoppo:ura. A4cop6qut Kl{cnopoAa Ha MeraJIJIe.

1 4 . llaccze aropbr v Aena.ccrrBaropbr. Teopun rr accLIBH o crlr M:era,'IJro B,

1 5 . Bo4opoAHa.f, Aerlon flpn3arJns..

I 6 . VInru6uropll Koppo3l'rl4 I4 aHTrrKoppo3lr oHHF,Ie cM a3Krr'

1 7. Craqu oH apHble 3neK'IpoAHbIe rI oreHllvaJrbr.

18. Kourponr,rpyrorUr.rfi Sarrop kr oco6ennocrra rpyur,cnofr KOppo3I'IlI MeraJIJroB'

ArpeccznnocTb IIor{BLI. MeroAl,t 6opt6u c IIoA3eMHofi xopposuefi lrerzuuonr,

I 9. Koppo:IroHHble AI{arPaMMF,I.

20. lloxasarenrr Koppo3rzrrr MeraJrJroe. lflxana Koppo3l4oHsofi orofrxocrlr MertuTJIoB.

2 1 . 3lexrpoxllMlrrlecKat 3a[{Irra.

22 . Kuc lopoAH as Aerlo JrnpII3 arJtrs.

23 . Ku:neruKa sneKTpoArrbD( pearqnfi '

24. Mero1sr 6opn6rr c l(oppo3rrefi rvleralloe: sosAeficrBlre Ha Mera,rJI, no:4eficrnrae ua

cpeAy, eo:Aeficreue Ha KoHcrpyKulrrc.

25. MeNxpIrcraIIJII4THa.f, 14 tueneBas Koppo3ut.

26. fiuarparunu Typ6e.

27 . T epwo ar{H aMLIKa 3JIeKTp oxuNlu'IecKofi Kopp o3I4I4 M eraJIJlo B,

28. Merogu 3arrllrrbr MeraJrJroB or arnoc$epnofi Koppo3l,Iu. llo'{ea 14 fpyHT KaK

Koppo3rroHHbre sneKTpoJrrrrbr. MexaunsN4 u rraccufruKa\r4s. noglenruoil Koppo3l{u MeralrJloB.

29. Ilpo6leMa Koppo:uu. 'llepuoAr.rHaMr4Ka 14 KI4HerI4Ka ICoppo3HIa. KlaccraQur<auu.a

Koppo3Hr.l.

30. llaccranHocrb MeraJIJroE.

31. flora:are:ru Koppo3rrr{. Teopux xuuraqecrcofi Koppc3I{I{ MeltaJIJIoB. A4cop6qul

KITCnOpOAa Ha MeTa!-IJre.

32. 3aryuta MeraJrJroB or Koppo3r4r{ c KlrcnopoAHofi 4eno;rxpu:aqnefi. Oco6ennocru

Koppo3rrr4 MeranJroB B ycnoBrzsx Bo3HrrKHoBeHu.fl rlaccl{BHocru. IlonrlueHple KoppognoHuofi

crofrxocru Mera!'IJIoB 14 cnJlaBor| Hil ocHoBe IIoBbIIrreHI,Ig. vx nagcuBltocrlr.

33.Bluslnue KncJrorHocrtr, TeMreparypbr u AaBneHufl Ha 3.rleKTpoxl4N{rrqecKylo Koppo3l4lo

METAJIJIOB.
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6.2 Kpurepurr oueHIrBaHrrfl KolurlereHurrlr :

Kapra x:pLtreprreB oIIeHI{BaHus KoMrrereHr1nrr

I4u4Iax aropbl Ao crl{x(eHl{t
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3rraer o6uue

3a.KO rroMepHocTI{

rr.l)oTeKaHlrt
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ilpoueccbl Koppo3l{rr

META]IJIOB II CIINABOB;
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7. Yqe6no-MeroArrqecKoe rr urrdropuaqrroHHoe o6ecne.IeHlre Aucu,rrrrJlrtHl'l (uo4y,rn)

7.1 OuroeHaq rureparypa:
1. @u:u.recKrre MeroAbr B r{ccJreAo.BaHrlgx ocaxAeHlrs Ir Koppo3l{ll Merar'IJroB: yr{eoHoe rlocool4e /

C. C. BuHorpaAoBa, P. A. Kafiapvr{oB, A. H. MarcapoBa, E. JI. XypzIEiJIeB. 
- 

Ka:anr: KasaHcxufi

HaurroHaJrbnrrfi uccleAoBareJrr,oKufi rexuo:rorn.{ecKuft yHIrBepcI{Trttt,2014, 
- 

144 c. 
- 

ISBN

978-5-7882-1505-1. 
- 

Tercr': :lexrpoHHufi ll 3ner<rponuo-6u6:ruoreqHa"f, cl{creMa IPR

BOOKS: fcaftr]. URLr http://www.iprbookshop.rvl62332,Irtml (aara o6paqeuux:

13.0I.2020). 
- 

PeNzM Aocryrlit: Anq aBroptr3r4p. no:msoearerefi

7 .2 fiotto tHrrre!'IbHas "rrrrep 
atryp a :

1. HonropoAqeBa, O. H. Koppo:rlfl r\4eraJrJroB 14 MeroAbr 3auHTbI or Koppo3l4 ti: yue6uoe noco6ue

/ O. H. HonropoAqena, H. A. Porox<ur4KoB. 
- 

Hoeocu6upcr: Hoeoou6rpcxnfi rocyAapcrBensntfr

rexnraqecxzfi yHrrBepcl4rer, tl,0l9. 219 c. ISBN 978-:t-7782-3843-5. Tercr:

elexrponurrft ll 3rexrpouno-6u5ruoreqHa.f, cllcreMa IPR ETOOKS: [cafir]. URL:

http://www.iprbookshop.rul99349.html (.qara o6paqeuna: 13.01 .2Ct20). 
- 

PsxsaN4 Aocryra: .4nq

aBropr{3r{p. nonnsonarerefr



2. Kopporu s.u 3ar\vraMerirJrJrraqecKux KoHcrplrcuuft ra o6opyaor;alvrfl: yue6uoe noco6rae I M.I4.

Xapcxr,rfi, H. n. IrlnaHona,.{. B. Kyuc, H. A. CnulynoBraq. 
- 

Muucr: Bumsftrtrail IrrKoJIa, 2012.

- 
303 c. 

- 
ISBN 978-985-06-2029-3. 

- 
Terccr: orrqKTpounHfi // Snercrponno-6ra6Jrl,IorerlHtul

cprcreMa IPR BOOKS: fcaftr]. URL: http://www.iprbookshop.rul20220.html (rcra

o6pauenur: 13.01 .2020). 
- 

PeNprrra Aocqma: AJII aBrOpE3lIp. roJlb3onarenefr

7.3 LlurepHer-pecypcbl :

http : I I elibr ary. ru - Hayuu ax orlerrp o HH as' 6u6 truorexa F''L IB RARY. RU

http://window.edu.ru/unilib - EAI4HOE OKHO 4ocryna K 3neKrpouHrru 6r6nrloreKaM By3oB

PoccrEu.

htlp.llznanium.com SlexrponHo-6z6ruzorpuHas cIdQTeMa (znaruum.com>

http : I I v irtuallib. intuit. ru - B rapryarlbH arl 6 ra 6mrorcxa < X4HTVI4T >

8. flepe.reur un{oprvraqrroHHbrx rexnolornfr, HcrIoJrb3yeMblx flpu ocyl{ecrBJreHHrr

o6pa:onareJrbnoro upoqecca rro ArrcqurJII{He (uoay.rrro) (npu weadxoduuocmu):

- JIUqeu3[roHHoe f|O, n ToM qrrcJle oTeqecTBelfHolo [p6I{3BOACTBa:

nnar$oprvra AJI' sJIeKTpOHHOfO o6yrenua Micr0soft Teams

- Cno6olHo pacflpocrpaHfleMoe IIO, B ToM rrrrcJre oreqecrBeHHoro [porr3BoAcrBa:

o(pucunft naxer MS Office

9. Texnnqecnue cpeAcrBa \r Marepr{aJrbno-TexgrrqecKoe odecueqenue A}IcUrrnJrIrHbI

(Nrosyrr)

Yqe6HHe ayltaropuu lJxn nposeneHraq rexqufi E npaKrvqecKux sangrlrft (ayguropzv l.rfl
rrpoBeAeHr4 g saFrsrufr neKrlr4oHHoro I{ ceMuH&pcKoro T]IrIit AoJIXulr 6rrrr ocHarqeHbl

Mynbrr.rMgAufinrru o6opyloeaHr4eM; rloMer[eHlr{ AJIfl gaMocto.flrenrHoft pa6orrt

o6y-{arcuuxcr AoJrxGu 6rrrt ocHarrleHbr KoMrlblorepHofi rexuuxoft c Bo3MoxHocrbro

[oAKJrrogegprs K ceru <Irlurepner> ra o6pcneveuuerrl ,Aocryrla B 3JIeKTpoHHyIo

un$oprrrauuouuo-o6pasoBareJlbHyro cpeAy TtoVfV).


