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,4rrr coqrrarEHofo, KyIIb

caMopeamt3aultu JlrlqEocrlt
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Hog'I:Ha lporpallrfi'I:
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caeflar6 ero 6one9

Kpove roro, t'iclo:tt':o

noBoM ypoBEe l-I3yqan,'

npaxTtrtecNrl< EaB6IKOB.
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oi!4 o6pajoBarenbHov craHldpre .ocHoBr:t:,,,::::i;
our"tno -ua"u" npoueplellr,,. rpe6onauui K pe3yr6TaraM
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l: onEIT lloxa3blBaer' qTo BOUbMI{(JIaCCHtt(l',i He snollEe

ocrTcr K I,t3)4lgltUro HoBOfO q cjloxEofo [pe',{M9Ta (xllMllt)'

c er,t6opov grcaMeria' Ilo3ToMy s 9 rjlacce o6napyxtlnatorcr

xl{Mltqec(Irx floHfiTfiil, xtiMt{qec(tlx cBoicrB BeI(ecrB' B

coelr{Hel di, }paBEel{rt xlzMijqec(I'Ix peaK(llii' peuarB

Bnelpo-.IAoii,{etre-'I6Hocrx rlo3Bonter 3aKpenl'TE' o6o6lql'ir6'

yuut"*"" no BceM ocHoBHblM pa3le:raM ll]nonnHo|o^ryPqa

flporpaltva nypca <XtMI'It Bo(py' Hacll rar(*" *t^1"t-l:.i::::
loro', npo4""c"olj&rlEHoro caMoorpeAereHl4t' JBoprJecKoL

ara, $oprut-ipolanur xl'IMfiqec(oi rpaMorsocrE l,i 6e3on

bre xllMl-Iqgc$re l1olrfrl',It, xuMuqecKtle l)eaKutll{'

BerqeqrB. fl3 r IICX3 '{ 
14 MerIaeJreeBa' crpoelJl-ie aror{a'

e BeruecrB r xEMsqec(Iix peaxuui'i, a ra(xe ru(BxllqpoBarl

,xaglre (ypca npealta3FaqeEo qrt oBraaeHEq reope'IJ{'{ec(tli\1

np^rnoa"ntt EaBEr(oB (npoBeAeEI'It xl'Muqec(tlx 
-pea(urli_

Beuec|B), pctne HI'lt 3araHEii (oarportH o- IJ3\te prll ejl]' HLI x

19 N flK-4en)

oBce.qHeBnoii xlt3t j

CIiCTeMqOe IiCIIOJIL3OBaI{Iie KOMnLloTepHbIX'IeXHOIOIIJi

Barb rlpoqecc llonroroBKll o6yrarorutxcr x of3 no xuMlll') t e

TnBlrBiM, A[saMugHbIM! I{arJrtanblMi ilpaITlt(o opueIrTI'IpOBaHELiM

KoMrlblorepl{Lrx rexEoJrorllii AaeT Bo3MoxHocrb Ha KarlecrBeHH

o6rqaru t'r yrjry6ntG conepxa{ue [perMera' $opuupoeauu

flptr fioilroroB(e r< gIr:aMelry o6]'ranwtect xcnonb3

sa-rerbFr,re cafi1lI 1{a( un+opvaqaorroe nore' no3BOrtlt{)

rc ofieparuBHyll), a(ryallBsyx] mQopraauuto no Bonpoc

t flo reMei a,Tropuru pe[reurr) I1pl pea:rz:auw'r nporpavu

E, TaK (aK nplroplTeTn6lM Ha[paBreHxeM qBJltloT

e rpeHLlpoBorIHbIX 3a.4asxii ria lrrepHgT n

aTltaqurl u yfnyoneHlre 3lraEui1 yalauuxcf, ro xtrMIllJ

Teoperfiqecrud 3a.{ag'Ifi noBI'IdeEEoro ypoBlrt cjloxHo(

troii tactt 3K3aMeHa! coorBercrByloueiii Tpe6oBaELqM ocEoBH
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o6pa-:oearelr,uoi
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no:retaoi, .gre6uo-
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qpe3BBFratHbrx

- ibopMr'rpoBarue rIo3HaBa

I{aBLI(OB Calto

r.rEcTp)4\4eETaM[ U

- llopuupoeaalre ocuoo
Bcex ed llporBnemirx
oKpyxaroqeii
- ptL3BIITte |OTOBITOCTL X

noBeaeEr,rr Il B3

cfloco6l{ocrll ollerruBarL

perIIeHI-rr

Meranpegnrernr,riru
- OBJIA.{EHIIE HABBIKAMIi

'.{e6Hoii 
BHe)po'rHoi !e cfl] IIo npelMery x{Mr{r, norc(a cpe,qcrB ee oqyuecrBneH[,

Tll3llpoBaTb u pacrIJl.IpLITb 3HaHUt yqaiqfixct II0 Bcgv ocHoBE

pa3.qenaM Kypca ocHoBEoi nxoJlr,r (tl€pBoHa.{a,l5ribre xfiMvlrecxrre II

, ocHoBHbre Maccr,i rreoprar fiecxrTx BetrlecrB, II3 u IICX3 {.
Meuleleen4 crpo

PeaKuIri);

noucxa peIII9I{'iII

iDopNlxpoBarB

najrbrrerilllero npo

orpa5orars n

aTOMa, XtiMI,IqeC(a{ CBt3b, IIp[MeHeHIIe BeIqeCTB rl xtliltlqeo

aEalTETriqec(o[ .[erTen6EocT]-r, [pofr{o3rrpoBaHllt prl3yn6r

I-IaTllBHbrx CETyar]I,t;

oo)'reEE B crapillerl llJ(one.

?KcnepljNreHTajlbl{oil pa6orBr, cobrrc.qa' {paBuna
6esonacuocrn nprl B I{a6I,IHe] e xrlMlflt,
flnarrnpyeutre p yJr6Tar6r

al}loBIroM)r

3.4OpO8610

paiJ

pBy,'rr,TaTa[tII

TerBHLrii nETepec, uHrerjre(Tyr!'rbllbre c[oco6Hooru B npou

BIulyathutre o6pa:otale:rtr.rue [orpe6noc'r B

rpaxlaEc(oii Elerrrl]qHoqrr: [arprror]fMa, 11068l-l r-i ].BaxeEfilJ

ofo MrrpoBo$peE[r, cooTBeTcTB)rorqero coBpeMgrrr{oMy ypoB

o[ Iipa(T]rKr, a Ta(xe coqnalbHoMy! (ynBTypHoMy, 136rr(0B0

vnoroo6pa:urc coBpeMeHHofo

Tu 3a cBoro PoIrIEy, 3a poccfificl{ylo x].tMljqec(]'ro Ha

oruoll]eHuq I{ yjeHurc, foroBEocr[ i,r cnocoSgocru
xrc l{a ocHoBe NrorliBarr[E K ooyteHxro r.r no:nanurc, eli6o

oqrellrllJ oco3HaHBOMy rrocTpoel'l{lo nHnuBnllvtutbH

c yqeToM ycTotiqrrBbrx iro3traBaTel6Hr,rx tr{Tepeco

Barer6c(oii, TBopqec(oi rJ .{py[llx BfiIax .{er'rgjt
rleHHocTri 3,qopoBoro rr 6e3olacHoro o6pa3a xu3H

ofo u I{orJre(TriBltoro 6e3olacqoro lloBenegfit
ylpoxarorqux xri3Hr.r

Ea ocHoBe EEQopMaul'II] o cyrqecrByrouqx npolfecculx u ,rrvn

TIlBHoii (oM[ereHTEocm e o6pa.:ooarelbHoii, o6Uec.rBeEH

cpgacTBaMl4 r.rusoplaunornrx TexHor'to
jrolllqecKofo co3llaH[r Ha ocEoBe lTpll3EaHl,lr ueHHocTl,l xu3Hlt

Heo6\o!tlvoc|l, otBe]c.BeHHoto. 6<peNuoro vrHoLeH t

oitr u fiEoopMaqr.ioliEoii KyJrErypbr, B ToM rrucng pa3Brt.x
pa6orsr c yte6um,ru noco6[rMuJ r{E]-rraMuJ,rlocT}.nHbrNf

TBopqec(nx 3anaq, yNteHl,fr HaxolurE aAexsal.]tsrc cnocoS

flpo]yxTrlBHbtx Bl]-ta\ aer teJtbHoc. r.l.

c napTHepaNrn Bo BpeMr yqe6Eoii r.i BHeyqeb[oii aerTejrr,Eo
oojleMEhte cltTyaqtn l-l oI]gpaTIlBEo [puEIzMaTb OTBeTCTBeHHbI

ocBoeHtr npofpaMMbLIBJttIOTq'
ocrotrenlr{ofo npro6pereurr rroBblx 3uarrui, opras!3arl

Bbr6o

Mrp

cpeil



- )aleHl,Ie IIUaHUpOBaTb

ycnoBr-rii u cponcTB ux aoc
B6r6r.rparb Eari6oree 3OO

oTHo[reEr.[r aeicrBlrii
- yMeHr]e [oFr.IMaTb npoS

IIoBtTI,ttM, r(fiaccuoliutipo
apf),r\{eETrpoBaTb co

- yMerrrje cooTHocr:rT6 cBou

- $oplrupoearrae u pa:

cBoei AerrTenr,I{ocTll B fipo
prlM(a-\ npg,rlnoxelIH6rx

TexEuqecl{I,x cpeacTB nHl

I{OMNIyIlI,IKaTqllllbIX

[o.rrb3oBarBct clpaBo.{Eot
- )a{eEug Ha [pa(TI]Ke

- yMen{e co3llBaTb, n
II03HaBaTeJIbIiLTX 3aAaq;

- JrMeEue u3Bne(arr, mr+o
r.rxQopvaquu, *ounarr-

Ea6IIoIeEE ,

- )a{eHue BbmoIHrTb

KOppeKTTIO OaCTauBaTB CBO

rlllcre B CnTyaqlll cTo

oII.IOKJIaCCE t(ilB,
clloco6a,ueft c]Br-rr,

llnr4 rrpea[ona]-aeMolto pacx

.qocTllxeHuli qel'Ilt

- lVeUne pa6oraru r

- )a4elite caMocTofTejlbEo

Koopnrqaulllj pa3rrrrrrrBrx

IerTeIbIIOCa[; CJIyIIJaT6

cnoco6oe pa:pcfrerur rou$

Ilpealrerurrinu
[peAcTaBneEnt

-oBnaneElte

- oco3HaElie o65em]rBHo 3ri

ecT9cTBO3HZ[ tt, XI'tM]-t

OCHOBbI

ytrgTa [ETepec]oB 1-r IIo3

- oBraneHtle ocIJoBaM{
o66eKTlIBHo or{eE Ba,rb xrr3
o6pallleH,lr c BguIecrBaME,

r, [naEIlpoBaTL 3KOIOrUqeC

oKpyxaroqel cpeabr;

-QopMnpoBaHrie Werndi aBnIBaTb cBt3u Mex,qy pearrbHo HaonroIaeMErMU xEMrrLjecKrMrj

,IIocTLXeHut ueneii Ea ocEoBe caMoc-fot reJlr,H o ro aHarlu3

r! Bbllertrb a.r6TgplrarEBHbte cllocoobr,qocr{xeHvt qeru
gHs i cnocoS, ocyrqecrB.flrrB no3EaBareJr6Hyo pe$-,rerctro

no pe[euuro f{e6nbrx no3l{aBaTeJ'IbHbtx 3a!a!

e KoMIlgTeETHocrI,I B o6nacrlr [clloJlb3oBaHir t-tncm\,-n{egroB ,t
aqrror{lrBx TexEo"rorrjli Ka( [EcTpyMeHTa[b]ro ocHoBr,t pa3BrrTr.tt

Iro3FaBarejrbHbrx )4rr{Bepc&'r6Hr,rx Jnle6riBrx ]teiicrBljii;
trb 3HaKI,I IJ ctaMBoJIbI, Morer! ll cxeM6r !.irt DelIIeHat r-.te6I-I6Ix r,i

IJ3 pa3.[[.rHBrx acroqH[(oB (BKnIoqM cpeAcrBa MaccoBoii
yre6soro Ha3Ea.resnr, pec)?c6t tr4HTepHera), cBo6oIHo

ti rpe6ooauufi. Koppexi xpoBat b cBolj .rc;ctB r:

nragpa'rypon, B ToM qllcJ]9 l{ Ea glgftTporrrrbrx HocrJTe_[rx:

nolru lo. oopvy,rupoBalb BbrBo!6r l.i 3allctpqeHrr;
c nnaHiipyeM6lMu pe3yn6raraMD, ocylrl9cTB.rrrTb l{oHTpor'r

e llocrExeHrr p$ynETara! onpe,qenrrB cnoco6r,t Aeiicrnni:i r

JI63OBATbC' OqHOBIIT,IMII JIOTUqECKUMU IIDIiCMAMT. MCTOIAMO

, o66rcHeH[r, peuenrzl npo6,reu, [porHo3lipoBzlEur fi rp.;
aTe_[bI{6Ie u fipal{TlIqecKite 3aaaHl4s, B ToM qucle npoe(THEIe;

1r apr)'r\{9HTnpoBaHHo ou9rr[BaT6 cBor aeficTBE u jleicTBh,
o6ocHoBEIBat npalrrurocrr, u;rn ouu6o.nrocrh pe3yJr6Tara rJ

oqeFr.rBaTb ob6eKTrrBr.ryro rpyarrocTE rar uepy sarrnrecxoro
pecypcoB Ha peIIIeFue 3alaq!, a Ta(xe cBoll Bo3MO)TiHOCTU B

nETepecoB; trpolyK'ftrBEo pa3peuaT6 I(oHQntl(Tbt Ha ocHoBe

cTpyK'r'ypnpoBaTb Nlareprjarl, npoBo,4ti16 3xcrleprMeH.|hr

BCeX ero yqacTlrmoBr IioIICKa U OqeHku aI6TepEaIrBHbIX

u ocBoetus qBlttrorcrlt - $opwrponanre fiepBonaqanlxr,Ix

MrJqec(oi fpaMorHocr!: cfioco6Hocrbs] aHariti3xpoBarb u
eHHhre crJTyaqur, cBr3ar{HEre c xr_lMfieii, HaBErKavu 6e3onacHoro

cTaBETb Borrpocbl, BbtaBr{raT6 ft{IloTe3y, aaBaTb onpeleneHrj

yeMEIt{t B [oBceAEeBEoi t!{lf3lla; yMeH{eM aria,{l]3tjpoBarb

eJreHHoji cJloxEocT[ Bo BHe]poqHoii letTerbHocTl.t;
- 3!pQe(TUBHO COTpy.qHr.FraTL u B3afiMoaeicTBoBaT6 Ha OCSOBC

fio3rirlqii fipu sr,rpa6orxe o6ulero perxenr.u B coBMoc.rHoi

SopvynrpoBar6 ri apryNreETupoBarE cBoe MHeHrc.
llo3uqrrc x Koopn{HnpoBaTb ee c no3ttlnu nap,IHepoll. B-foM

p$y,rLT

, rx npeBpalqeHnsx Il fipamtirecKoM rrpl{MeHeHtL
annapaToM rJ crrMBoJIItarecKrJM r?Er(oM xt Mxu;

.t[(rocT], oclioB xtaMuqec(oi Ea]aKri KaI( o6lacrl,l coepelretnoro
npeBparrleHrr{ opfalIllqec(I]x n HeopraH{qecKrrx BerlecTB i(a(

l\tEolllx tBJleHI,iu XTiBO'I nexusoii nj)rlpo r 6r;

o

6e3onactoe nose,qeulle B rlejrtx c6epexeHr.rr 3aopoBE, LI



rBJreHfi {Ml{ l,r flpoueccaMn,

BeuIecTB, 3aBlaclrMocTb ].Ix

npIlMeEeIrut

- [pllo6peTeE]ir ollLfla uc

3a rix nper parqeErirMri

- ]afeHrre o(a3EGarh nepB

c BetqecTBaMu I,t

npo&ecqroEarrBHoii

Eaynr B perneE[u coB

T9XHO| CEEI,IX I' 3KOJIO| IlqCC

Coqepxauue rcypca an

TeIlra l. Ileorrona.ra,rrHgl

- oB.naaeHue nplleMaMlt

pa3r{o QopMe (B Brrae

- co3,{allue ocHoBbr .{Jrr (b

3HaE[fi ]-r BBrbOpa XUM|I,

Telra 4. Ileploguveucuii

(norroro) o6rqero o6p

flpoctne z oroNrr,re

t I,Ix coeanHeflfit. o6rqac

ap.

MOJreKyJrrpEa, Macca

xapaKTepl,rcTur{r{ BerqecTBa.

$oplryra. Xzuuvecrre pe

BeqecrBa. llpaBrdra

EeoplaEl,Iqec1{]ax co

npu:uaralr. I4eranau
MenAeleen4 rx naNnefi rnr

Pac'rerEr: - oflpeneJreE{e

MaccoBoi Ao.[t{ ?,leNreHTa

KOJIIiqECTBEHH 6IX

ypaBEer{rrMi

K{cror, coneti. AM

Telra 2. Xulruvecrne p

3:rerrpo;rrru,recr<aa 4r.r

o6MeHa. Ycro Brrr npo
peaKrlllr. O(I.crurerr.t E Boc

Teva 3. Ocno:snrre K,'ra

Klacca@uxaqur ueopran

MeHAe.reeBa. CrpoerrUe ua (2v).
cucreMa x[]rlrqecK x lJreMerlroB n.I{.

Mn B MrjKpoMnpe, o66tcHtTb rlp'IqllH6r MHofoo6pa3rl

cBoIzcTB OT CoCTaBa Il CTDOgI{IZ,I. a TaXXe 3aBtCt{VOCib OT

noMolrlb rrpr-r oTpaBneHr-rrx, oxofax rI lp].frix TpaBMax, cBr3aHH

c nQopvaqreii xrvrqec(oro cojlepxaHrrr, npg,{craBreHHoii

Jrb3oBaHfi r pa3ni.FrHi,rx MeTo.qoB x3)EreHur Berlecl.Bi Habnlo.leH

fipl,l npoBe.{eErll Eec.]roxlrbrx x}lMfiqecx'rx 3(c[eprJMeHTo

prrbrM o6opy.{oBarrteM, co6ruo.{eEre fipaBun 6e3ollacHoclli

$oplryn, rpaQrmon, ra6rrqnr,rx aauH6rx, cxeM! r.r jlp.

BaHrTt, a B .rlan6Heilrllev rr B KaqecTBe cQepbr cBo

BaEi.rr rHTepeca ( pacrllupeHuro r.r yrjryojrerrnrc xr{Mr,llrecl{Ir

rlpoQr-ur6rrofo rrpeAMeTa npx flepexole qa cTyreHb cpe.qH

: lpopMr]poBanlle [pe.{c'raBneH4r, o 3Eaqelllrr xr-iMr-r

xaracrpoQ

tlofr aegTerbIIocTl|

xnMu.recxue IIoHqrus (3 q).

Be[IecrBa. XIIMtIqecxa-a Soplty:ra eeqecrea. Oruocrrelr

EIX SKOIO rqeckr'rx IIpO6IeM, B TOM rr'lCJIe B npeAOTBpaUeHq

(DIfi t-t.tecrrt,te r xrMrqgcxrie rB.lretrtrt. BareHTHocrs. Xrr{uqecx
II. XUMIlqecI{I,te ypaBrrerflrr. KouEqecreeHxlre xapa{Tepxc

6e3onacsocru. Jla6oparopuoe o6opy,roBaEhe n ero Ha3fiaqeHrre.

Maccooaa Ao:u 3neMeETa B nerqecree. Ko.mrrecreeralr

, cocTaBJIeHIIe QOpMyn no B4TTeHTHOCT{ - OflpeIene

. 3jremponfiTr,] x Ee3-rle(Tpo-nttr6J. PeaK! IJ xoHHoto
peaI(Il!ifi !,loHI]oro o6MeHa. Ol{ltcJrurenbHo-BoccraHoB'lTeItbHbre

prlcT[Ka He]teTaDtoB n rJX coe]tlHeHaa: or(cunoB, l{uc,'lo,a H

B BeruecTBe; - pacqeTbr llo QopMynaM c [crroJlb3oBaEueM

cTII( BeIqeCTBai - CTeX{OMelp{qeCKle paClteThr no xr{MrJrJec(lJl\,t

(6 q).

HeopraHrqecNqx BerqecrB (8 .r).

coeAr-rEeri{ii. X'Nfluecxue cBofrcrBa o(cfi.uoB. ocHoBaEr{i.

. feserrqecraq cBr3b MexAy pa3JrnrrHErNrr KraccaMl
K,raccrtlarauur \rrv14qec(ux peafiuuh no palrx,tHbrv
nonrpl'rllr I III fpyrm fieprroAr.Frec(oii crcrerrEr I.14.

coelEEeEr.rr. Merarlrbr no6o.rs6rx noA.p)nrJ: MeIB, ut]H(, xejre3o

KOH rr nepnolEqecr{aq



Crpoenue alolor eneu
gneKTpoEE6rx o6oroqeK a

e CX3 4.14, Meuaeree

I,I HEMETAJIJIJ,ITIECKIX CBOiC

r rpyuax nepuoallq9cKoi

Teua 5. Crp,renre

CTefleIIL oKficnellllt, ErHa

KoBa.[eETqar xuMllqecl{at

TeMa 6. IIo3HaH[e II rlpu

q[crbre Berqe]TBa ll cMect,

xllMrFrec(at cBt3b.

MoJre(yJrrpEoro u E

B€IqCCTB C PA3 JIITNIbIM

oellecm. flprr::naru

. Bsmonregue
pe3yn6TaToB

I, ueno.Iei c rroMol[blo

IIpz roroBneE 6e pacrBopoB.

Pacqerbr:

B6rq]tcrellue
uacce (o6r€uy)
Br,r.Iucregrie

ucxo.n,Eoro Belqe

Bbr.McneEIIe

NO IB]BCCTHOIZ MAC

TeMa 7. IIpa}tIuq

Penenue renoo. flpo
KiraccEo-ypo.fiar cr

]{H!bopMaqfioHE6rx rexE
3al{trlii, cilMocrorreJl6

oB fiepBbrx rpex fleplro,qoB I]CX3 4.14. Me]t,qoleeea Crpoerit,t

. O6uar xaDaKTeDI-IcrIi(a 3JreMeHToB Ha ocHoBaErll rloJloxeH]'i

3aKoHoMepl.rocru I,r3MeHesl'tt aroMfi blx paAl'lycoB, iverajlil qecxu

SJIeMeHToB. cBoi:icrB BbIcIrJLtx oKclIIoB l'I l,{p0l{c1-1,{oB B [ep]lo'q

LicTeMbr.

X[MnqecKaq cBfl3L. (2 .r).

coe,quHeErrr, r.rx HoMeHxjrarypa. xrlMrFlecKa' cBt3E, ee BIlaEl

ronrpEa{, HerronrpE,u, MexaEIBMbI ee o6pa3oBaElit. I4oHH

ro crpoeurt. I(prcrauu.Iecrre peuerxu Ceofic

KptlcTa-0nt LrecKux per!eToJ{.

e BerllecrB u xnnfiqeqcrx pearunii (7 't).

Pa3,qeneHae cMeceii rl o'{rrcr(a BeluecrB, Ilo:ryvetue ra:oo6p

peakqlii. Onpenereljre xapa(Tepa cpe,q6t pacrBopoB kucno

flpmreHeHue 3[IaHrrii (6 q).

r KaropoB, KaqecreexHute peaxLlrlr Ha KarroH6r H.tHHoHbl

ii qacrrr, fipoBe,qeHne 3KcireplrMeHTa, o6stcnenre

Bbr.rrcreEue MaccoBoii ,[OJlx pacTBopeirHoro BeUecTBa B paCrBOpe

IOmr pacrBopeHHoro BelrlecrBa no Il3BecTBoi Macce pacTBopa

ay(Ta peaKql4ll

Enu o66eMa npoII{Ta pea(Itl]tr IIo v3BecrHoi Macce pacrBop

a c o[peAeneHHoil MaccoBofi lonei.
pacrBopa ucxoAHoro Berqgc'rBa c onpeAereHBofi MaccoBoi

pacrnopa u ltacce (o66eMy) [po,{)'Kra peaKqlr[

xrlMlrqecKat cBr36, ee oco6eHgoc'rl. lleqecr

xuMlrrj. (DopMr,r opfaHu3aql,lll yqeoEofo npoqeccOI3 no

cI4 CTeMa

pa6ora

(oHcyrBraqloFrEoti Do.r,qepx(I]) I I,4IrBtrIya[6H

yqautxct c ncrlo.llb3oBaHlreM coBpeN{eHH
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