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l. IIE II'I OCBOEIIII ALCIIITTIUTIIIILr

UeEw ocrcmn, n,cq{Mrlu (omm, ,urm, o6ecneceHne oyryuerc
cneu.drcra EayEofi d8{Ecxo, 6sor, xa (orclo B DHcuen Exmqecrcn uMe
cr?orc o6lrertseHepHu n neurd6Hd noa@Bxa. IloqeroBarerBoe Br]eH,e dBnM
Bdpa6mBa{ cretlgo,cecftrn MooA Muuennx, +,!,ceckr@ Hly,u'm, xorople

nronmopsEMtr , B apyHx mrad, crcmurcrH, no,r uBuue
@poxoe omrfto-Ma@Ma !e(oe o6psoEas"e. Mo.,T c ucruraG{o
axqtrqecMe sanpaMeBMj ycnemo pa6mr6 s Hm, ,e.rc nepexorm or perex{, om,x
3anav ( !!ymM, rcxa6 fie@EAalmqe I HqpqlrqroxxHe trrrtr, ro oco6eEm EaHo nm
oPo4(croHulEon Mo6lrEHoqr cneudncrcB B yc,oBn,x ylxopeHHo.o pa3Bmrr rcx{rx,.

3qraq A{cq{DrnHH:
. @pa,c4xa norlmDm B o6racm 06,x,, norBorrbor& 6ynyrr{M nHxeHepaM

oPempoBat6c, B mrc(e tsaycHo, , ftxs,qercn ntsoopMaq," r o6ecoeqB orue rM
@B 4EnqecMx trp,EumoB E rx o6,acux, E rcmpdx

oHx cneq@Bnplrcrc,r
. OopMnpoEeue HayEom MHu,eHm, E caoHocm npsn,LHorc noHflM&n, rraHH!

trprMeE,Mom pa,lqfl {x3rc4ftm nos,$n, 3arcnoB, eoptrn tr yMe"m ouekDar6
cEneEb aocroBepHocm pByr6rarcD, nonyeesHb'x c noMonrLo .kcnepNemuEHux nnn
Malwauqec&x MeToloB , cc,enoBfi,,;

. DHpa6ofra npr€MoB n naB,xoB peoeE,, xos(p{nM 3qqaq B psHm o6naflefi 08,ft,,
noMotuIlm cryneHraM D adrHelireM peuac rExeHepEN€ 3a,ua!!.

cr7AeqmE c oBpeMerHoii sa)ncon andaparypofi , Bdpa6ma y Hnx
npoBereHn, 5xcnep{MeHmBn {aycuEx,ccreroBas,,penwffi (bErq4xnx,EreH,n { oqesM oorperHo@, mMepeHnn.

2, NII:(tOr(I(IItIIIi IIll,tt!( rt]It],t,LoIo R{)

I,clnnmq. (cneq,u6Hhe psadH SmtrM) or{ocur, x 6soBor sacm 6noxa 6.1
@HoDdofi trpooeccro" 4on o6psoeMLHon npo.rwMn. t 3ycetue nncu&,,Hs
npoxonm Bo BropoM ceMMpe.

4r ycneuoro ocDoeHn, q?ca omHM cryncHtu Heo6xonoMo
,qr4$tueHuuHoe KcmmHtre. tlk.p Lpe trcuqeHue,

1Hil{rH(kd MMerpu r n He}{ d!e6pa. p,qH. lmMe}m ;rrcprcrc tuuna,uysxu// ko{nie\cHorc nepeMeHHo o. .{ Ooepequ u6nue )pasHeHr,. 
"reveHrb 

reop 
"repomocel tr MareMaflsec{on crauorM.

Oc&eAre Mcu/nfud- Fo6xonrvo trr ulFeHtrr caeryoud qxcuxntuh Pe6dororurHu / anrapa-6!..VoadypoBtuhe cxcM / npouecoB.,
' uctsosu xarrrcu\ rcue!oBrH/;,. BUrolHeHtre BUnvcrHon rBUrdurutroHHo. pa6flu.

3, I{OMNETDHIIT'X OEYqAIOIIIETOC,r, OOPT{IIPYEMLIE B PE]YJ'II'TA.I'Ii
OCBOEHI,I'I IUCIII,I[J'IUTLT

B pByrLrar ocBocnu nncunnnrnu o6rrabuuiic, lun)ncx aeM-r)nr a. .5. dBar r":

. OynnNeHrMnNe .dosd nptrpo@ D 06 'n rBatrr.Boi. arcNtr,,i ,/rcpHUn

. nppneH,rh +rruc{qe rroHd a,, pereHxr n@mce!kn\ lrlar ronK-t).
3) B,an4'
r caBu@y npam cecrorc nptr loHeHh, q(oroBOrrk{ rOnK.lr.
^oMn.rdrx/. 

uc-,eHo QopMUpye!Lje D Ila!nd ocBoepns tr,cu,n1rhu:



OIj( l. Cnoco6Eocm sarosoMepHocrx, rct-Byoque D

npoqeme {lIWuenM rpoAr(r!, rpe6y€Mom (onrqccrEa p!
EarMeELEn 3arparo o6qec*nHorc royna (OIIK-I ).

4. C] Pyr{yPA L COAD?,I{AIIUU AXCUOnJ'rr'tH6t

O6Dr& r?ynoeMkocrL nxcunmBH cocraBnd 4 racEtubje e! HIILL 144 caca.

qomro!ryD4foaryens

ii
Ei

i
Eh

I oMLr, parxcnLr xycurnrnu

Ickux, l.3akoHH rcmoso.o B vLe0'

Iqer 2,3r*ndmr rD,nomn MmtrtrE, tr 3mnrcn

lriLn i ypi,.tr,! flrtrrr{r

,.,!t(rir,,No! ,rrj
rlc pi 7 TcnnocNrkocrLrBcF,lrxrcr

I'Bnrn 1.gnc cxrdt n inp! tr rtrcnctr,nrrtrhrx

I]] l



ia! 6 lonpelenctrnu rcrro,rnrcn ahoxH' , rrrNara

166.2l&yqeHue lHcurcro dJo@dO,m H BikyyMrux

re6.l OnreAseMe p$oH0HcHorondeH@uaDo6rrt'nernr
?4'Ma MmAoM opaHka fepua
lr Iri,,rii,r r,: r, \ r'.,ar
Ne o.r u:yueare rcunepotl.lxorimrcnm cm@iim

Ie 6.7 ,Lya.H Hc BofurrMnepHbrx xapaGp flu k
f gpMoryBcisrM6Hlrx.onpornueHrr
rc e.t uryrexre mrsrunepiui ^opmprrii
]' .] ]. il,,] . , \ |. i.,

s. ()r;t.\loll\ll. ) I) , \ ().(]llIt

n€xuxoEHo-ceMffiapcxu cxcreMa ooyqeHnx (TpalrumHHHc
,aooparopsHe 3turrrr)t
06) ,erre B Man .?ynnd (D,nonse{ue ,a6oparcpAdx pa6or ! rpynnd I @yx n,u

MdGp-uaccN GeMoHcrpaq, Ha npaqsecxnx saHmx,x np,sa noB pacc(a 3uac

np,Mesdne uyrbr,Meaxa rexEonoryfi (npoBenen{e neruuoBEbx 3!u,r,n c
np{MeHeH,eM (oMnLr@p36rx npoeHmufi x leMoE@paunoHHq pon{xor c
troMou6n npoehPa hu rcMmoepr)r
rHoopMarnoHHo-(oMMrHn€lr riptrMeHel e rHoopMJlho.trr.{
rexHonoru @ loHr.oprHD rek)Tretl ycneBaeuocrr cryffwB x roHrponr ldaltrhJ

OqEHOqHLTE CPEACTBAAIq TEI(YIIIE|O I(OIITPOJ'I' YCNEBAEMOCTII.
IIPOMEXYTOqHOfi ATTECTAUUItIOI'TOTAMOCBOEHT.q

II|CqIITIJII,IEI,I Il YqEBHO.METOII'9ECI(OE OEDCTIDIIEHIID
CAMOCTO,ITEII,IIOfi PAEOTbI C1YADHTOB

T.kyq{ft konpdl ycneBaeMocr, rMrftr paonpeAd(xc

l. PBy,hreHpenfl"r*omro,,.
2. Blnom€n"e r 3anr@ tu6opa@pHffi p.6@,

Boopoc8r 8fi0H.-xoBpob ).tqt
l. TeMrcparl@d a6@romo cepHo.o rna T = 6000y cHruh6 B 2 !aa, ro 3HepMlqecr cBorMocE a6conum
1)yMcH6u,n B4pa3a

rc rM,eparypa a6comrso vep{orc Mo
l)yBe,,qn,ac6D2psd
2)yMes6r,rac6D4p&a

( Ecm rcweparypy ren.

4) yMeHhr}@ B 16 ps

2. r,rtr MrHd 0orHU. .oo.sm B)rcuu {d(chqyMy u,nyqe{ r

4) ,MeHLuuraoB B2 psa,

l_



3- lstr racop{eHHyb nnrcr,Ery, na xoropyo tralae. cBei,3tueHnrb Ha 3cp(dL,ryro
ron xe nroual,, rc cB@tr@ reetsre

l) omaH*cr rercMe{HMj
2) ,nieHEuirc, D 2 psa;
3)ye,Hm,!2psa.

4. Srerr?ots B aroMe rcpexonm B B@6)ruesHo.o cooo,qv, c ,nep.,efi , u ocHoDroc
cocrc,fine c asepme& ro. flpr 3NM !cnyck@! Ooro{. Mscq {cnyllle{noN omHa pao,a

.r -.F" -L4 E, E, to-E_ g-l F,

t, .' 2t . J) hc \ tu 5) .
5. qacrora o,Iaoqe.o Ha otu eMe{r rcrrleHn, }ueELuaflc, BrBoe. Bo cfto,L(o ps

Hymo mMetsrr! 3aaepx"B&qe nanprxeHne, Mn pa6oroit sdxola yckrpona ,l
Mareptrua4@.,eMeHaMo{Ho npeHe6pecB?

r)
2)
6. Ilpn 3Nde ormm Merd,E apy.,M lIrHa Do,ELr, coorBerEyDrrd (pacHon

6m3oOexm, yMe{6@ac,. Pa6ora luxoaa &u Bropo& Ms,&uu uo opaBHeHrro c

yBentrqmD2paa; 3)yserarmuu J7 poi
yMeH6Dnr6 B 2 psa; 4) ryeroumr r JI pr;

8. B ro$€rre (oMbmEa omH
l) Bd6nBa€r ue(Ilon c noBepxno@
2) rcpeAas 5,e(rory cacr6 rHepmtr
l) nepeaao 3remposy q&B 3sep {

5)oc'rRnr66e3 nr cLcrril

7, Otrlb CroneroBa no {cqeroBaHnD BatrMoaeficrB,, ouyc
l),o3er rh onpeneruc psMepu ,rrpal
2) nolrBepan,u (B€mB,rc np
llno,rB€paukHUtrcHesorHosh*,DoicrB),neqpoHoB,
4)noarB.plutr nnmlyoeckpnHoh!nek.pe*eortrr,ri,ro.rJBBaro/d\

npo ynpyroM@r(noBeH{nj
nptr reynpymM morxnoBern{.

9. On.m OlEHxa H I epLa no r*eloBoHyro irempnerliu, u pBpu. s rdpar p D
I ) noBontrD onpeaennBpaMcpu ffpor
2) notrnepAnn, xsuroB)rc nprpoay BnJ rHu,i
l) nolBepa,nu Hmctre BorHoBn.BorcrB y ? renpohosi
4) noar&prurs mn@y o E ckpfroM cnerpe ,Hepl n, ,nc(IIoHoB tr aroMax.

- I0 Ha p,,yxxe rm6pa^eHu autronapFhF op6rtu .u/d Bolopo,a corlocHo !o renr
bopa. a mxe )ooeo xo6pMe{1. nepeyo!1. rreirpotra c o!dox crauqo{dpno} op6rrbr Hi
npy.y6, 6!poex! onfie, nuyqeHneM klanm 3Eeprnr. B yn6llaoronmoon o6nacrn
cnerrpa ry ftp€xoaH laor @p{D ,IanMaEa, E D,nnMo{ - cep,rc 6d6Mepa, B nn{ pa(poc on
- ep{b traueua. Ha,6o,Luel quore manra o uauuoil 06^@ c";-p" d;,;-y",

l)n
=l

:l
=5
=5



ll. B rcopM Eopa pax,yc n-oi1 kpyrcBot op6mN lrempoHa D aoMe Bolopoaa

BLrp*amr qepo palh)c neoBo, opor u +opM1nod: 
/,-4 r' g.r... 

" " 
.1

EMenrerc, ftrtreBcec(d 3ncpn, uedloua npn nepexoAe c rler6en op6!tu ua repByro.
1)yBertrcnDa@,B9pa

3) yBen.c{B@r D 3 paa

12. Onmh AeB{{o& x AxepMepa no nuopaku,, {a ryncrund:
l) norDonxr{ otrp€adxr6 psNepu ,apa;
2) noAreplnn{ (emsr@ nprpoAy nMyqeqrrr
1) r oarEep! tr HurcueBonFosLr\cBornB ),nen?okoB.
4l nohBepaxr{ nnorev o u$pe.Ho} c rerTe.Hepmtr .k} p!Hos B a oxd\

4)yMeHbram,o3paa

)/
lr. cptuHtr.etrrHy Bo,HU,e bpontr'],lnq uo!,.

M(coI m= 1.67.10'"N.xMerouruolHhakoBHe((opoc,.
ll 6.57.10 " ),8,Jt.t0? 1r6.5_.'0'r!

BonoocLr EdruE.-(oHpon, Iqz

Maccofi m=0,2runporoa.

4) 8,35.10n4.

l. CraunosapHN ypaBHehneM lrpelsHrepa a,, uenposa B Do,copononoAo6noM drcNc

4!.4 u* = o

',,r4ir- 1.''1,,="
, h'\ anea t l'

v'v+=l E-- - v=o
3) '\ ' )

o'v *4r, =o

2- Ecru v Sy!run, eM B,n, yxoaHH6rli na p,clnrc, ro EepomrocE 06 apy\urLLL
uehpots sa ylene 6 2 pssa

2)L

,/]

5./

\

L



1. B tuol cnnae {rpm{e(rptr cne lpr re.rpop6 cn rouron
l)rnen?oH B nmnxuLHofi cMe u ptrtroii t0 r0M

l) 3rer.!on D Mo,exyne Boropola
4) cEo6on".,r 3,eryoH.
4. MakcxMdEtsoe 3Eaq€Hre npoe(@, MoMeora nMnyrkd 3nenposai naxou@ercc, B t-
co@rHnn, sa HanpaeneHtre BEersero Md,H{rnoro nonx paBlo

Dht 42ht t3hi q4h.
5. C(on6rc pe{E6 cocrorHnt MoMtrMerb 3ne(DoH c,

l) lsr 2)48i l)32i 4)54.
6. Onpenqnr6 aroM, y (olopo. HeHd K, L. M - cno, u B N

- cnoe Peno,oxeEE 7 3rem?onoB,
r)clj 2) c.; l)Br;4)ri.

7. CpeAa saHBatu amosofi, tun oHa
l) nonnomb noMouaer Daaaronre sa He nkyseHDc;
2) no,Hoc@ puenDaq n,Iaouc Ha nee wyceHhc;
l) yc,n{Bao n!e6nr* na Hee mnrrenre.
8. CrcrcMa HakcM ,sepa ndDon,a
llcolI"cnhBepcFrloHacqeHHofl 6Be.xsHo cp,ri
2) BuBrrb BH HyeeHHoe {3nyqeHxe dorotrosi
l) o6ecnecm E!@xrm rcrepelnom ,sepsom B,yc.!nr.
9. PaeM.alw aoa D xoropLrx Haxoa,e!

rd€pntM{ rr , rr, ryxqeM ,?> tr. CncreM.6yr{ Eaxoa"rEc, B cocm,ux c mBepcxon
MoB rr c aneprtren ,j 6yacf

I ) paBBo enqy aroMoB X? c snepMe, 4;

10, IIp,Hq,n IIay c@a@rrsB
l) r,x Bcex ro)(Am&qsux qrcnq xBdroBoMexasuqecrcn cscreMb!
2) nn, cn@MN @x.lecrmEqHx 66onoB:
l) au cncreMu tuxamBeEEdx OcpMuoHoB.
I l. IdeHse qcr,,r Hu 66oEH , gepM,onq oopene,,erc,
r ) oBrc r,a.HuM rumrcBlrM q"c,oM ,j
2) @nbrc op6,rd6HM xMHroDbrM cxcnoM /r
l) cn,HoBM xBasmBM lndoM ,,;
4) op6,r lHuM 1, Ma.HnrHN
12. 3aBucnMocr uo&p{ofi renn@Mrccm C/ xnMucccM npocrLrx rsepnLrx En ol
EMneparyp! npeac@reHa sa rradnrc

l3.TenroeMkom crcrMU, cotu r!. h N = lo,r mo@{cecxnx rDexMepnL*
H6aB{ctrMNx rapMo,mecMx ocqxrtrropoD op ]wnep.rype T = 300 K, paBHa



l)4l4nxft: 2'4.14&n(: ! /.,1rna/l{: 4rat.4n&.I

14. Ae6afi nonyq,n reopdqecxyo 3aBuc,Mom Monrp{on tn,cM(ocru air u
rcMneparypH, pacNaf!,M (ptrc@rhewqb per4xy Gx

l) c,@My reBa,Morenmtrou,x {erru, @Bepua@uux ren,oBde ronc6aHnr c
paItqHNM, qcMtutrr
2) c{creMy csnmtsHx escrnq, couepoaorux ronnoB6re

3) cncreMy cMassux qacurr! co*pr oru,x retr,oBde

kore6asrr c onunarcBLrvts

ftone6aH,s c panu{H,M,

4) ctroeMy seBenMoneficrBy cooepuabrr,x cmoBue xone6arli c

l5 BdeflrHa, rcm co6crsetrHux no,ynposortsuroB
l) ca.rhcHo raHira JlenpoHen:
2) trorHocrbro lum e,enpoHd,l
r)heper'buBde-cqcocBo6oaHon o oqBo,6yxrcH|n)Hepmi

16. C yBeruceE,eM rMtreparylE reElonposorEocrE tronynpoDoaH{xoB

l?. B o6racru H/ rkr\ rMnepaiyp y non)Tposotrdi (o0 rpeo6nalafl
l)@poqHu npomAkMom.
2) yempGse npoBornlocBi
3) co6cDeHEe npo&n Mom;
4) trp, ec" npoBon,Mocr6.

Bonpocd let-m{rkoErbom N!3
14 fu, syuono! Eep{N{,M,orc, en}mlroe yrsepxx€nn,

I t nporcn o6ruw opraou. p*ruu e',
2)cn H He[rpotsaMerEue cn Ha nporcH6,
3) MaccLr ryMotsoB rya@sec(tr orurnarcBsl

2. tlw M€{LEe 3repn! c8,3, ,apa, rM
l ) 6o,6ue y He.o neoem Mrcc;
2) MeHMyo la6ory Eyxno @Bepunr6, !ro6d psaortrr6 3ro flrpo na orlcnLtrbrc

.ll 6dLue repm{ oM r(, noy pac' ue mrc qloa Hau, j(nbhue try( rodb.
4) MeHLUe ero )neprM noxoc,
5) McsLue 3s€p.ru D.uerut* B p@k!r", rcplo,lepHorc cnHrBa 3roro,api c nryrnfitr

I) 3ap,a,lrpaE€ ruMe"m4 Mrcca,npa yMeE6uatu Ea4a,e.M.:
2) mpi! capa r\qhutrrea ffa 2.. u{(a rapa yvedbL ae., Ha 4 a.c.v.,
rr rapu rlpa }nlePLuamfl rr 2
4) sp,! {@a ,a,oGu"*, Ha 4", 

"""., ;; ,;;;;;;;;; ,," , 
".".".

4. (a(u non, paa.oom.rLrx
upeMeHr, paBrlrn nBw trepronaM nonypacnau

He pacnaBuenc, ceper rn'cpBij

5)25%?



5. CKor6rc d' , P- pacmroB aorxro opoEofim. {06! Heqa6,,bndfi r3mn aMeptrqflr

"""" np.Bprrdcq B cra6rnd.brn xroon Btrclyra 31'/,
l)8q{4p l) 60, s B2)9dn3F 4)1sn3\

Ir \
6 tup9.* "" rueruo o -qd. u) l r'"J * r.nr..,,o npo-ou,,,po 

"ono,.,ueMenra o6paoMoc6?

,1'l " ,r'lo rTr'r,'f o ,,'ln

I) cnrHoero MoMeHra u nytuca,

3) rreerp,qeckom iap,aa.

9- 3aotsoM coxlaHexn, 3,exo,ceftoro 3apraa 3onpe{eHa pqxqnx

lJr , ' '. -r 1\k+v.+P+e
2ta i)e t4 oru-+n >p+1t

10. I& np,Ben.qHM cxeM BE,MoopeBparreE tt caonu aHE( ul
ytro +y+y 2)p-+n+e'+v, 1)Ko+jt,+1t 4.1e, +e ->y+y

/. r&ooeprtrrr. -.nornmBderlpoH | .npeDpauafl,a
qamqa npn sroM BH6pacuBm,?

1)p 2)n 3)d {)e 5) 
'cnyckaqc, 

/-(em

3. P&npeacneH{e 5neprun D cnexrpe a6conrcrrc

Il. B nopefte so3pa@E,! nretsc,BHocm OyraaMemulHuepacnonarMc qel,rnlnu o6paoM
ll ren NrMmc. cD6oe. r pas{raurc{{oe, cxnhHoe

oPtroe. TelaPoME. Hr moc,
I rneffiponetr moe. . ptutr,.uroH Hoe, cr6oe, c,,6coe.
4) rraBnrercHHoe, cna6oe, )i

flpoMe*.'ftcflas , rec I rum npoxoaxr B 0op!. rxr (nd.
BonmcurrBNeHy
1. Ten,oBoe ,uylenue. PaBHoBecEoe mryceE,e,

2. A6comrHo cep,oe Ho. 3akoH ("pxrooa. 3a(oH

"-pooop"'3 
8 r*0,

XapaxrepunnkH rcoxoBoro

cEoana-EonLuMara tr Tko,,

,en rurc rc L Ooplr
AMHca. YrLrpaoxo,mod karaopooa.
I(BaHmBe mn(Ba 

" 4opMy,a n aHrc
BnerH{i {m3remlncecMfi 364cm n erc
90dem koMms. , e.o Mpn,.
Mo,enLa_oMa Perp+op@. nocrynaru 6opa. Am\ Butroru b



8. fnn()Ba n€ Epofilr. 9rcnep,Mesron6noe noarsep,(AeEle RonHoBbrx cDoic l

9. CoorHoueb,€ HeonpeaqeuH@n.
I0. BonHoBa, lDtatlru,. ee oBoncrsa n catutueecxHn cMdc,.
I L Eecraunosa!,qoe ypsEeE,e lxpea{Hrepa.
12. Cm{,oHapHoeypaBEe,ne Ulpenunrpa.
13. qamu! D n@tsutrdlEon ,Me.
14. Ipo\oxreHne cac', rL cepel no.eHu Ltru[ 6apbep.
lt. KlaHmBLrn rapMoHrceckxn ocutrnnrrop.
16, ypdBHeHne llpenuHEpa &u sneKrpoH! tr arcMe Do^opom. fnaBHoc, op6trroBroc tr

17. i(BaHromwe 3Eeprn, 3,enpoHa D amMe nonopolr. Cnexrp aroMa Bolopon..

l8 Op6xtubHun tr Mamhu, MoMeHr)neKaora.
l9 Co6c.mHHsr, MexaHxcecrun MoveHr yllyibco ,ner.pord

Ma.EmHn MoMenr 5,empoHa. cn{nonoe x Md.H,r"oE cnnro
Ondr Ulrep{a 0 fep,axa.
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