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[ degs@ 5L dzOydets s+ i) ddtsto O d ddof dzcif usofdgd g ot v dats @ s
dzi MCBdzr Sdr MowL Odedz" = dd Y HE MBS L dZOYJ
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l Oy des wlsd3jIsdls, ybts L dzOyjdedj dzj cOL tcr o dz
sdets tslstcOy Ojls toj Odz dz' j sy [ 1 dz0 W3s Myfgde ts I st

15



Yyksts Mzsoa © diIsekzls dqd3j sy dei bsdz! § 58 SHA@E L
dets d M sdz! L tso Ols! dwBdetsetsL dzgOyde' j Mztse @z dzj
Isj ¢Mls d fddB3Ols!, CO0Ct] LdOyJdd] dd dd
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cl eawwawhdastt udewnpgmsowea thioyp pots@ dt hor idtedtei v e
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fsmMicj HMsatsds kZydsdz" » 1 t6isSG tc Od3dz, tcOL tcOB 5s
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odoehdrn ettHtsd, dO ofMmistej ye. sBEHO Isj
zOH' wa, EBddzd dr. Jdjc 34 MEOLOd dd3, vyl
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sdz0O cisLotsdzwjlsé JjhtsdzOy Qdd, fryg jdic " Ofists d3WE
clsoiMmilsd otcjd3dj dedz" = dzjlse, ddBts tsBtcQh-Ow fy!
cOwW ¢ or 3f Mze. Yy IstsB" MHj O ! jMk Lok
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BtcJ GOV JdeV BtedzOydesdzdzs? BJ L B OMmdesmlisgs- [ 1
dzd yd ded v mdzeyOj o ~dh jdedw ddzd EklIsjted H Odzd
Yyohj sBttOh Otls oadzadBOded dO EZcGtetsL ™ Jdal tstec

s otej d3gj dzgj i3 SRRy Odedd GJtedHEIs, ylsdz- dzlzy
dz" | ydWttser j Mmjteodfmr , dzts  d dzb s i@ Pdf 58 @&z
Codf dzj €, Cwlstster 2 BEHJjIs C0OC fHtoddetsmdls’
tsls shdsodzr » EetetsL ddaWtstedzOydsdadzs?2 B L 5 C

ldpdzdsctcOVdJud MEd2 Mdmse
1LRBIGOGBsaf@ OlsyOj 8 © . RidzW, s tadfOONI 8OV .B jfL. Y
j d3jUsdes s U j MS 52 B L s Ofdetsls 2 0 272 1R1dey®y5dpRAGIZT 2 ¢
N AMZDZG.
2.5 0tcOdgd dz@ 4 ' S tsouQf fiRs.j O. Ef ttO@o dzj dzyj MS G- Zyj Is
tctso Odzdz’ 2 SCOLOIjdzj2: Oy jddj todmSYstets s dejj ] o
tojh j.&@WM 45 Will 9EDN SEKWVJI.

3.s OtcOdgd.dzOl . v-iBEtsEbEscduj NS dj s datse fidHdzO dz
sj a3 fHtotsdy hdzj dedetsc s ff toj H.6f to fvlslzDdzm:  dftsIESBING-Bfis v 2 (
800D FEDN QUYDPV.

4.5 Otc Oded. dzO) .- ffldiSBO o HYf tod dzd BOIs j dz' s otd: € 5
Bftetseo Odzd ™ o Y dzC d -ths tizQyfij dsjsed R j W @OdedteGodzti 8 | dzO
33EDN NUDQDJ. (23)

5.50t60dgd dzOl 4 stelsdzd Stso [ . ¢f Mty jzdgde@fdds OH g | Y
W stedsOyd s tezONdBNisd ftesd hdzjdzgder 7 fejHYtedwisd?2 o
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2022101170 2RADN GTCEI J.

6.s OtcOdzd dzO [ . 1 . ,rR daiitHdQ@npfttidedgo OW . B j L 5 OMdatsf
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fsH Bt d. [ SO MMsydOydwy ©OLodlsdw W ddBEAtss 52
11EDN XRDHVT.

7. CJ dfo.Q ¢dutchdmis® dif .stc 3O Y d 5 dzdzOe’ O B diziL Ashf O datsdrjlsc
sBj MY jyjddy 1 Ctdtdkddyj Mits?2 BjLf OMdsMisd Gtcc Odzd
© 40 (3piI64.

8.] OBsdfd.dzO] v RBJtedzgso @tsf tesmkz s § tod d3j dgj dedzd d M€
sO© o tBJMYfjyulddd dJdWist kO tsdakizizs HE) dsjsozsfuQ ikt
Oz [ BIXasEI8 (3@DN MARYTD.

9.¢lsOIs jo 1. 5., 1 68¢EkyojraWis.tcdiP.y,d BidaasmBd OuSdaseid
s tc Qdends'ohjd 7 eH O-@dEMAw: | dzj C sd3diz dzd ¢ Oy d2{0 A2 us tc OldAn.t
412 8D O 10. 3872225 2831222 8EDN | XUY WS.

10, s OtcOfgts9,P A jHBteFddzsSo dzty BEZGtetsL ' JdaW stedsOyd ts
jHftedwisdw o MBotej d3j dedz" = EfmMdzse dwW.” 028 ¢ I.8 8z d3d
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) kB dzj 5O OHjSCoOldasmisd d * Sodo Odzj dals dz
o toj BOdaEdAsw L ™ ydz' & § jfjd &z0 tkimme

st Cts9 O 1 Ols Odz, w-teWad] catisde. ts o dAEDL
ftosW j MBEHEZE N2 COW jHte2 G
Zddzc o sHdHOS IS d d ©Qdze dzq
ve jtemME 2 etsMmikzH OteMmise j da

1 02Ct800 [ dzr ¢ O Jude®d dztizdzic s dz@ C
LOo jHEZER 2 COW,jHtets?2 dzd dzc o
lwismMCd?2 cetfMmkzHOtemlse j dad
stL! @3ddz" = W ,v fplcHs)jdE

ZOftcQodzj dzgdj] U sHeotBE®B e[ JdftEhboga
lwismMed?2 cetfMmkzHOtmlse j dad

0 dzdzts Is QIUlev@Is* j dMimdzj Hizj My ftotse dzj BO f jjo-j o SH
Mjd O tkmMMSd2 wL'C. o¢oltt’ ORO&IL Lkt Isj -5 dzts
MlsOdetso € d, L Od3j dz' , HtsB Qo dzj dzdv d Y kh jddw) dzO
Weeknd d Htkzc@sn §MnEmsdgdbidiOddi bkHjdvjkhvy Stk
Eyjlstsds wiLrCtsor o d Cbkd sktdr 2 ©OLd&dyd?2. stsdj
bteOdzW stedBOYd2 d MteOodzjdedj jMmjodeder 7 bjSMlstse
fsLotsdzwe hdn Hffdu' d OHGjoChoOdsdisdzls dzetsmisd § j toj 9 SH C
SftejHjdvslsimw 1 W¥WjSldody j ftedjd® Hisfisdyjddw C
edlsBO d Obdishmyjter tttdeddzOdO. RMMdjHSe Odad-j HJ
Zdyde 7 MisteOljecd?2 { jjejlstsdzoS ® oz Y g Gdp'HdR=ds ddy d3' ) dz
dzs?2 o ©OL dlkjd desMisd dMARtHdGSES ISjCMsO o Csdasj S

sz yjo' j ffjleSo@®H uj MSd) bkttOodhy stdOydd, Odz dt
fjtejotsHO, ddsjteftejlsOydwy IsjCistse, dddee dlsdyj i

lojHjbdhsotcj d3j dedzetsd3 G dztsB Odzd L d tets 9 O dzdzts d
SHddd3 dL Gdz¢ yjo' -~ dJdeMmlstclzdzj dzglstse { tstfzlz dzv to «
tor . [JHAOCts ff jtojotsH Ode@dzsw L ydz' » f jMmj dz
Mdzsy detsMmis j 2, tBEMdztso dzj dzdzr § Mis g ztfmls dgufp,j M € ¢
dzd ydqwdd. 1 jfMmjddz § IsjSMmlst Blsdzdyos smw s
dHdBBOd U MSdr o 6O J dad 2, fteOc BOIsdud MC
Wtsteds, Ylsts MsLHOjls tsftejH]dzj dade’ | s tc - dats iyl
Mdzj Hisd QY N o sHO Isj CMistse Mtse toj d3j daedz’ ~
ezmmEd2 wirC. 1 tjiHfddy o dihmdzng Hg O dsdgfO dzfm W t
MisOdzaso € d, L Od3j dz" , HtsSBOo dzj dzgdw d tsiikzh j dz
OHj CoO0Isdesmisd d 1 CoadoeOdzj delsdesmisd f jtoj 9 SHC

ltesBdzj 3O  jtojsoGuAlz mzsghi nigtseo, o Cfiges yoOW
mMzi HEjsMmw o Mot d3j dedets? dzddzc o dMmilsd HE-. [
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Ud Medd bteOdmMW stedsOydd wodzwe Isfqw dzj 8B~ tSH J ¢
tcOMrtsyHJdd?2 d&IYHE Mdmisj BOBd Heokms YWOL'™ Cts
g3y dedets § jMjdede" = Isj SMsse MO Ismw  dzj H S
tcOBtSlsT o Mo dasds MsMtcj HislssYyj dz@r dzO BN
CO¢C OdOzdL SdStejlsdegr = Htddijtetse f jtcoj otsH
stejBlzjIls HOMd dzj 2h JjeB8 kcddzkzs dzj dzed v .

¢ ClskzCOnils 'detsf teJ HMISOo dzj dzdetsc s dMMmdzy H E&@ Odad
sjtedmMsds ¢ dLEzyj dd¥ Odedzd2mMitsets wL 'O
BOMMseos?2 Ckdz skter, MftsmtseMmilsokzs Is - dzv t
90 Ismw M kded ¢ Odz! do" &3 Istclz H desldipdsaz' didts i jjtdaij
M3 Mz sededdzOdzO, dzs d M~ tOddls! Jjets5 ~lzt
OldgzsmMW jtelz [ 3] . Clsts HJdOjIs OCIskzOdz do- &3 d
otSHO, C(ltster j kZydlsr a0t s e j ddasmisd B¢t

KJdzm s tcOBSIST wWo dgew sy O dD dzd tc O tlzits-ts to d3C
dd&3 n ftod fijtejotH] IsjiMmistse Motej d3zj dedz" =
HdzZw Htsfisdy jdedY OHJ S o Oldesisd d + Codo-0Odzj ¢
MlsOo dzj dedzts? yjdzd dgj sBrtHddBs tjh dls! fmdzj H
sdfffj tcd osHYd MSdr bttOdh¥ stedzOyd2 ( jitej MiscC
hj dedw) ; 2) ftlosOdzOdzd L ditdfpj Olstf j todj b Ste®dz'ls j §
Mo dzdIs! BtededdzOdz! dz" § Isd SMmlsr d dw- f J te
WiGClkdedzr » fHtdJ d@itse, sBiMmMfjredoB®@uOdr 4PH G
odzdwdzgdj Skdz sktedzr = d WL ' Ctser n s j dedzs

t OLOB SISOl B Csd3j dzHOyYydd 5 fjtcjotHE
Yy dudwvded.

[ JIstsHT dmmdzj H seCAzgivmiseo j d3J IssH s Mg Mmid
fsdz' L s Odzipw Wy dsts H M siAfste figfly@Q andzj dzdw . 1 @=OC Is d 1
azzy d dzd Odzgdzsw L™ ydz' § f§ifmded d d- GJitejoe
(Evanescence), Ex Calling (6LACK), Popular (The Weeknd, Playboi Carti &
Madonna), Moth to a Flame (Swedish House Mafia & The Weeknd) [2].

[ dzdz' sOIs™ dMmMmdzj Hise Oded Dt GE BEBPEZEH $ ded .
¢. 1. [ dOdirsqyf k] aewk] dj ddv kj MO M
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ftcd {1 Itsd3 MsatOdw j Isfpw  jets MtsH J tey Odzd- d dz
azOe [3; 4]. 1jtjotHudMSHY wdpPal] § st § His@",
CteOBBRBOIsdui MEdas d dzj SMdud MEdr SCttotcjjl-Isdtot
B fjtcljoHO dMftsd Lo Ols: o Ctdbtejlsdats?2 i

cldtwijotHyimMidj 1 ss6dzigy &EIEBGdsdLd dzj dzdz" §
tcOL destsBtcOL dz' J 1 toj 5B tis@izt8 g Ghdzcpwzw & & ifls g tei'dzw
tcjoBHYJMEts?2 L CoadeoOdzy dzlsdzsmisd (¢ OH J o Ols dzf
w3 e WBdOdz d' = d M B3Odzsd ud ME s Mdifpls § d3¢
OBHO By des 9" Hjdzd s yYJjlsrtej tsmdatsedzr = Isd{

1) 1 jtimMsodzBo ¥Q c§OGH yJ ME 82 Isistc @ dzfg3y teidg a
tcOMf sdzsy jdedw (I BStGWHECO Mdzj Hse Odzdw ) wiLr ¢
McOo dzj dzde M Isj CMissd3 f sH dzd dzdzd € O. ¢ dzj d3j O
fijtcjMsOdesoCj, wodzwe Isfqpw tsB ' ydstsy difietss Off to ji
dztsy g ded W d MOBsMistsWisj dz df § 1 el Bdasytg dal W F
cMy | mmortale ctkztff" Evanescence ®$Hjtej o
v j sfw Btdzjj fJteder ydzr d3 Hdzv wkmMmMEtsets wi
f4dtwor d3, O Higsfijldse dfylsjectipglsy’ ) dzj ¢ 5. 1  HiP-dadats o
WstedsOydw fodi3dscOjls MHJj dzOIs: WteOL & sHyezj j
dztso dets?2 A3 Mz d tedlsd3 tsted ¢ d dzO dzO.

My Immortal (Evanescenqge 1 Jjtoj 9 tsSH
There's just too much that time cannot er{l tc j d3W  dzj d3ts 9 fzd h
Bdzts G 5§

2) 10d0HEBsdzj j tOMmMftetsmistcOdzj dadz” 2 JH- dsdzt
Mes?2 bLuOdhY sttdoydd. | fosyjmmi §jtPotsHO
sdud MS djiymgdzd yndzse , yOfMmisd tjud, ydgf dz
yd M2 Mmooy df dzgel MdudmMédd, o MawiLd-Mm u
udméda d dzjSMdudmédna L OB dzOr. stsd3y ISt
SlsHjdz dg" § JHddzdyr, dets d yddz§ ¢ tsdzfifistclz €
Md OO ud MEdd L Od3d dz'OQdzj dd' to queifrHsji @  etc J fute
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Ex Calling (6LACK) l] Jtoj 9 tSH
Pop out the car screaming Il " MCOCdoe O dL &O

ljtejoatsHYd MG OV bteOdMW sStedsOydw L OC dzs yOg
cpop oute B'"dz fjtcjojHjdz COC cormMeQ@eEdo O
Mlsedlsj dz' dg@ 8 ¢ Cted ¢ sBe .

3) 1 sBOodzjdedw. 1teduyddeg dzj SmMmduyjmS&drs H
teOL dzd ydz' a3d , dets tSHdes?2 dL thdseodzgr = W o dzv |
Md BOdzElsdud MSdms SR Sdz] dzstsea o9 M tSHAESdG W
HdzVv Mmdzts o s5tsqy ipOEAR vOudzed, GGHJ dzj SSlsser j§
s zh j dzr . lted fJwjotH] dO wWkzmMMEd2 @-Lr ¢
detso dzj dzgdwv e, yYlts o' Oy OjlsMw o HtsBOo dzj dzd d
1 tod o Jentfjtaig dyfjitdn @ypular (The Weeknd, Playboi Carti Mladonna).l
fJtj otsHJ B dzts HtsB Qo dzj des ff tsHdzj ) Oh §j | (¢
populiac®hd Ikets, Yyl MlsOl! i kzdv tcdss:
tcmmMCtsdy wir €J.

Popular (The Weeknd, Playboi Carti & ] jtej 9 SH
Madonna)
Kill anyone to be popular J] 2O EB' jIs CBBGt [
Yylstser MlsOls! &

4) [ 2hwedzlfjjded J , ftow B ftotslsd o Y ts5gzisy dats
otsH] BGYEMNjddt foHe jttcOt Ismfw yYOhj ofpj-6ts
B Istsyds” &3, Ibts jMis! of Oy O " dj dzjdaPjude dzdf L
kjSMkO BjL dn fsishd. sOC Mmdmlsj BO jdz* B s
yjordy fHtsdLreojHjddwyw B EZOHOE IS, o j M B3O B
HOJIs otL ity desfis! ftetsdLeotsHdIls! Isj ddzd d dg

Moth to a Flame (Swedish Hset Mafia & } jtoj 9 SH
The Weeknd)
His love for you is true R dmStc]j dedzj dz® E
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l HOddetsdz ftedd3zjtcj WteOL O dzOyd dzOj Ismyw iy
hjiicJets dz¢Btso! é, O o fjtejotsH] Gdes B EkMC
sfzmMisdls: ftsHdz BOMWsHJ SIs®C s OF sEalzlsdzsts gL ¢

IlT o QCdd tsBiLOL 503, OdzOdzdL ff jtoj otdsH YJ
YHOJjIs drn SCdztyjoks twtsdz o ftetsyjmmj Jtcj
wipr ¢, RMimMdzjHso Odzedj COLOdzs, Yyt §jtj fMls
wodzhmw s dzj sBrBHd A d&3d ddzMistelzdij dalsOdzd HE H
dzj dzlsdztslsd f jtojosHO. Clsd bteOdmW stedzOydd
skztoedz" | t©OL dZduydw, MrttOdvw ftoed 1 Istsdz fmd3 fiy
fdMmJdde” = IsjCMistse IEiBgizFtha EYY SOSMY d yq it s
Oz dzd2 M segts WL CO, kOS] C0O0¢C dhmiftsdr-L so(
hjdedj fBHdZjYOMjets d Htezedrn 1 dzj d3j delstse,
ZO0 tkzmmCd2 wLr¢. 10ftdd3jte, HtsB Oafdgjtadzdijs Oz
Mdzse HJjd&ZzOjls IsjSCMils Bsdzj j JMisj Mise j dedatzds H &
&z j] MktOljcdd fjtcjosHO Mysmsemsoks - o
HOYd tttdeddzOdz! detsets MsH j ey Odzdw . | Ok ydzOWw
fdMisj &3OIs d ud MCtsidp HdaQjdigfiLdj~ flste Odz ¥ Sted3Q@yd 2
d3j dedz" d3 Odec dzswW L r yde' d3 § J mMdav d3. 1 wOSCIsdyug ¢ O
dzj 20 fteddzj OB dL tcj Odz dz" = IsjSMlssoOf j Mmj
dzd 2 Mo w L Odz M bkceozkzedz dzdz" d3 dL k2 uy Qzd §f gizm JS
1iBBatHd®BsMIs! EyjlO SCkd bktodzr 7 Bhtsp-j dzdzs
MCdj {dzj dsjdelsT  ®BLOLA 2 wLrG, ktejBhkjl
Fdzdo j temMOdz! dgfr » fsSHARBHtSe € fjtojotsHlz EzL ' €
ckls Brls: tHwotgdgjdagfde g tcpotsHydqSso, O BOCYJ
ydd ®BzLr SOd drF 7 kjSMktse f kuyjbsdk Skd sk

1dBdzdscteOW dyuj MSd2 M dmse
1.1 Otca EHOtetse [ . df ..[cdf HEz 4O tftgHederojts His Is dzig M | dad v
2. d dzedrOsB st OIsstedwY ¢ ¢ dgtipdAwen@ag@algama & RLcom/ - ( HOIs
hdedw: 17.02.2025) .
3.Donald A. B. Meaning and Translation // Journal of English and Educ&gfyy.” 2.
P. 66 74.
4.Laura A. T. Chapter I. In Translation, rewriting and thanipulation of literary fame.
Routedge 1992.P. 114.
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vy s Ols j dof dgl€ dd@cz®H hh£as dz' dzd § s 0
CO&BI jfSils O¢ & ¢ ddyfi fpistetse O dzd v

[ Ofdzth alzz0) dzdzO H jHjed dp@ets dz.  dzOk € ,
ftesy j Mmsts COW jHtsr tkmMMSs?2 d L Okks
B Eyjldadems d2 ¢ i zo@ftef lshjddsd
ZdhCddO sfjddv, (Bl
ZOf tcOQo dzj dzadj fH mSHGEtslstsoaCd ¢l jHOC
IwisMSd?2 c¢wfkzuOtmlss j dad

0 dzdzts s OhSqlez Oz dzsfls! ©BLEMdsse dzj 20 ©B©LOH j dod j o5
sBtSL dzOYjdede' 1 o GEtfizH Otefilse j dzadats?2 c¢cstsdzyjfydd ¢ tot
Ajd dhmndjoH o] fesHkzClsdod & ojlssHdS ©OL o
BZzOHNM d7 N C 55 tae C ts¢f ) i) dz®dzPdzd v d fils j BOIsd L Ohy-dw,
fiteddjdals. | dmMmdzj Hse Odedd HESOLOdes, ybt ydlsoOls)
ftcOo ddz dets BtecOdedL s Odzgdzsds ftetsyd Mmd yisd dedw . 1
Udls 0| &z M¢ e By qiess jip' ifft 52 cOislsdshlsd b dgdzoHbh
Hstf sdzdzd Is j dz' desets tsBtocOL s OdzdW csdedyde" 2 Cdz@Be. |
dd ulsjddv o ©OHRE Or tEFIEA] j ¢ 3Hdzdry diisc B r Isdalz -adgDdf :ts
jdzilso so Odzed j b cEpVdEf@BCo@BiRsT Sisefi O h Csd degf & bky
jdvils! ¢ dzOedzks 3 Mmdz , o9Cdf yOE kv o fsyj i Ml
©OSCIkdSd 5 GcOddLOydd HjbMCset ylsj didesfo Hj
dlsjd& MSdr GtcOddL OydWw o .

sdz¢ yj o jiuldi&®esQ dz MSd2 ddadsjtejfm, Ulsjddj, BzOH

G I T

lojHjdgdlgy 2, ttsyHjdzdzr » sz 2010 G tsH
Hy BSctOW [ Ot [ OCCtddzHndz 9 Moty 2 GCuozdacy
dzr 7 sCtsdzj dzd?2 e dzOL 9 Odz ¢ (il tsdzg Haf [p s, O tizts i (
fsfmdzj 2010 ¢G. d Hts 2025 ¢.e [4, Mm. 8 6
ygwtesets?2 d&dte d tBjlsjddi i3 M smise dzEmisj 2
dzd yd mM¢dr MtejHMmlse d dJdW sted3Oydtsdzdz » Isj » dat
f sdzlz g ded Wy dddzl tefigtsg@z) dsz tSHdzd i3 L 9 Oxydzi 2N
odlsdw dzd ydesmisd tmMlsOj Ismw ylsj dzd J .

[Bl jJCIstsd3 HOdzdzsects dMmMmdzj Hise Odzgdw w9 dzvw j
BZzOHN dr "M etsdz dzgdStso. T @GgOddIs W inhdas detse P2z
Coslstste’ | dBtse kzls {ffipfdtisiptd gj fighs{os s o6 QIS ‘7 Y s Ols j dzj 2

dbCskzOdz detsfls! tsBteOh jdzdw € HOdzdzS2d -f totsE
sBhjdzdy HIIBJ2 d ¢ detsh jMlsoa O ¢ ylsjded® woc
ctsmMizH OtcMmise j dzgdes?2 Y sdzdlsdSd o (sMimMdd d L O
HylsmMEes jdnSesdets yYylig@zge8g, (80EBsets?2 § SH
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Yysjddy o© HjlsMEtsd d ¥ detsh jMEtsdz oatsL cOMmlis
oM dlsOdzdw d BBOLBO OdzdY §SHWECOMISOE h j@Ets
dzd ydesfplsd; <é> Hdzw W tstcd3d tc tisg @zgd[ O dz2®B MinjlsQckOd:
fsorh jddw COyjmbsoO ydrLdede [2, . 2]. I
B ssHdS fdseh jddw & dd SH dg@ IsPUs | aia) P dags-2 Mydsn
ote] BB dedzr » Wddzsdzseduyi MSdr GBtOL 59 Olsj dz' dzr

Ajdz 8 HOdzdzsets dMmimdzy o tizg Gedeg v { G2 § S8 d
teOLodIlsdw yYydlsOlsjdz MEtsets ddzlsj tcj MO E tsi3dzOH !
dzd ylbsj dzdw o MlsOdzso dzj ded d dzd ydetsmisd tgj-B 4 dzb
ssHdS¢ fJtedseh jddw ftijHmMisOoadlsy dzj?2 ¢ € sd
ftoj HdZzOcHERdgff ~d3j ssHdS d LOHOd?2 5 tOLed
BZOHN dr hCtdz dzgd S s, OftctsBdtetso Odzdz" = 9 ¢ &S

[ dbsH" diMmdzj ¢ ©az@dzd(iny sdz! L z¥ Ismw i &N j daC
dzdL, weBM jddd d MdMmMlsj BOIdL Oyqdqw, @z sO¢C
SO, L @ddzse s Of ecsBdtctso Ols! tcOL tcOB s5ls Qfdzdz" j
sOIsj dz? MEtsets ddalsjtej MO E dBZzZOHh dr h Csdz' dzd ¢

tdLizd sOlr dMmMmdzj H 5o O dzd Jd ~ § tsjBHfipls| Biaj dd
sHddz dL cdzOedzr = dzOo " S s d MEABOD M &Y datiz
Mils Odzts oddzrfj Weftymisd. wtsotej dzgd deder § bBuyddzr d d 4
fjHOEBGEdSd ftotsh dzts@ 5, MudlsOs s BOL dMdz o3
stodzts tOL O dIsts? dzdydesmisd tjBj dz2€ ©Oe dffHj s ¢
cts2e [ 6, m. 7] .

s Ulsjdd® Hilj?2 {§tedisd O K defijle Pls Hrjes®y d Of
odzdweshdrn dz0 dzfBlIsB! MEBZCHedd jh Cs5dzO. wij-d3' W
desj L dzgOyjdedj o W istedzdtetso Odzdrdu t3dftsadls pPatd Mk
o jHAEZdos tlsd3j yojls 0OCIkzOdz desfmils! Mmdzsy dobh -
Md &3 2wl jrdzd 2, fsodzdwveh drn dO ©WOLodIsdj dzd
J gl eslsmCd?2, JdLEyow fMmdartsdazsedt d tOL 9«
Ylsj dzedw d ¢ tsdzd dzOdedw dzdlsj teOlskzter . 1 dgcts
Mstczdzj dals, t©€OLodoe O h d2 3 undzd Istg ji2 Jaz@O i iz 15
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CSGHO dzdyts Hj2Mbekjls dL dsyds f tsdslsr i
zzydls: o twijLkd IsOl] dduyde J B d&zOG GslislEfsls
Mlsoekzjls [5]. uvOCdd3 tsBOL tsd3, tslso jlsMmise j dzdat
Belsdo O dtsydts fsdwisr = ddzlsjtej Mse Mdzey B

Il twWHj] MdizkzyOje MmMkzH' ©EtcOdzd ydo Otsls ipw
ter Misdets?2 d/ ddzd ddats?2 dzd ydztips tar Gdaisls jfrdsjHiry tteon G
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ftedL dzOCtse d tBMistswWisj dzr Mlse, dO tMhdese Odzd c
st wodw jlsmw Mmkh jMise jdedzr &8 dgj HisMIsOIC 53
Il 7" o BHdOZdL fodvisdy WEBslsdeo O ftoj MY dzj
HijBdats?2 HtwOCIdSd o" woddz dijttdajdatsLddgOizddets friplsd o
dzs? LOddzlsj tej Mseo OdzgdzsMmMisde d Jy MmMssisdesh j d
mMdzzy B €. 1 OC sdztsH Ols j dz! ZCOLT 90 dB- € BBk
9 Odzdzts M ls CO¢C Ctdmisdlskzisdoe dzr | ftedL dzOS
cddets?2 dzd ydzets?2 ®BHdHs | dzj fso Odzdz
| fMEHjBdes?2 §.OSkdCj, Mdeso Odzdetsds- dzO
G wkZHO (A BGbdthdls]j dz/ dts Htekzedr Htsdzy dzts
Ctste’ MisdzOwW d ddzOwW dzd ydzOw L Oddzlsj toj fijtso O da
dzeds ddizkzh jMise j dzdzets?2 o' ctkB j tci Bt af @aRdptshily  dzdeC
dzeds € or eHOMR dzgj BN jMise j dzgdesets - GAOC Is |
Mdls! twjLikzdz sOIT, fodkZkzydl!' oL O0dddkzs kMd
ltesBdzy 3O tsMisOjlsmwy o ftejHjdzjddd]j ctcOd
Mo OdzdzsMis: ¥ ¢ d ¢ dztsy dzts  tsdiwtds r dfgid] ddofizls j telg HC
OQolsstes o, fsHCto] §f dzj dedesets W HSAdZ MEzHdes dzr -
desfmils! s Mmls. 292 vuvs tA, JjMmdd Hj2MsadW
fodlsr 3 ddalsj 6y MOKRH Mmdzzys" , BJL Miste] d3dz)
Il HOdz! dgj 2" j o Isdgjutsagj RAlag d O ClisdztsH Ols j dz! dzts 2
Btsdzj § UdbSCdj wWOLI WwWidgj degdw 1 dzj dgz 30 | j tem 59 «
ftcOotsftcedd3j dedlsj dz' des?2 ftcOCIsdC¢j d BBdZjJ tSH
CoOdzdWdSOydd Mmdzzy J Bdese s  sSH ddfsic OfMis .C IsEx9 I st
d dmSdzs ydls' dzj sBtsMmdztseo Odedetsy f ted o dzj Y3 dzd J
Msoso ®ahdrn dMmMCdzt ydisj dz' dets dL dzsy dets ff tsdgv IsT

IdeddsceOY dujMSd2 Midmss
1. [kLeCdd ¢. 1. s ocfsmkz 5 fodvisdd Eskdsc
d dz0COLOdd,j. ©009. -~ 3. u. 104
2. 1ofMsOdso dj ddj )} dj kB0 | jtitcodses wkHO |
dzs?2 fo0Cisdéd 6 HJEZOKB 5 L dtskfusudejddz) dzdg i ts4zy !
Hesdy deslsde & § sddsdsyd2e [/  shid?2 fSiOeo scuehitAs G
flsj s ¢stsdhkzd IsOdls) d¥ fe.
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3. sOdzzdzdzd s 1. ¢. LGBzt dzOW Blse j IsMise j dzdzt
stedH. d2OEC : 12. 002108 .. t smistse dz/ 1, 1998.

4. [OtEtsa0O ¢. S . sz jBdz" 2 Y sHzsG // U] BteC
© 65 (230)49. 4. 492

5. O j dzdzw ydtsdedzr 2 ftcdesottc w9 jtcHdEZzZcoa M SEts (SE
HJ dzz -61882@16.
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Bzyj ddj dLEZyorh jdilz yjs§iddtse ddatsw L ™
Cedz sztesdzsedyj MEtsets MtsH jtey Odedw o BH

UOlsOtddzso O [ O2V § Qs dzOf § €20 dzC

Hisyjdals COW jHter dJdzsfmlsteOdzdz » WL Cts9 d d3j ke
I wisMSd?2 cEfkzHOkMmlse j dad

vlstej COdztso MG § B G R.gNBdzy j dzls

ZOf tcOo dzj dedj H HGEBSlIssaCd cutsotej d3j dzdzOV
sBlzyd dzedw d dztsmls tc O dzdz

I wismSd2 EfikzH Omlse j dad

0 dzdztsls Qly dffls Ols | GesMdse OO L dzO0yd BsMls! 3eOL 60

dzj dzd 2 § kZdz' Is mOsfotg oy jfifdEdmisd Hdzv sBERZYjddw "¢ sd
sjSCMstses Ckdr bktsdsedyj Misets MoHjty Oddw o BN j
DClsOd detsfyls! Isj & dMfdzj Hise Odzdw tsBi Widgw j sfqw L
Fdzj dzd?2 hCtsdz dedS s o tsdzOmbddwylsgdd mMoyds§ied sk
dzd W 3d . A j izl j thdsjOldsd @i MSts] GeMdseo Odedj d §teOSCIs
EftcOy dzj dzd?2 CSbkdz ktetseo jHUjMSts2 dzOf teOo dzj dzdasfls d

Wit ydz' 2 IsjCflstse Ckd lsktetsdsmd g usjBflipon dstey Ofptg HizOEzs@ dzd
s ©OLOjH' 90Ijd dzgséts 1 CMyfjteddBj dzsO® Hj Bsdzmisted te
Cod3f dzj $MO L &ZOS RIS d do" 7, MsftsmisOs dlsj dzdz” 7
siztotse j HYj ME B2 dzOf tcOo dzj dzdetsldsds j d z H G D ozj a BB B dzde'O
MlsOls: d ftsdjL jdz ydlsjdvd Odcdd2Mitsets WL §0, ¢t
9 Odzdw ftesyd MMO BERZYJddWw ttOL dzdyde" i3 s dHOd ddetsW L

sdzs yjorj ddztyedd:h j j ulsjddj, IjSMmls, Skd-bikztt
o' | Offdsg dedw, Ckdz sktetse jHYjMS OV dzOf tcOo dzj dzdzs ls ! .

lojHjdddjdzdd JH ddeswiLr ydaets?2 toj yj o s2W -H j Wl
s hd2 Btsdz hdj otL @y dtsfisd HAY ¢ tsddkmddS Ol
des?2 P Ctsdzr d tsodzOHjdzdw ddi3d Msydtss zdp-Iskzte
toj dedfiziso Btodzse s L Of OMO kZyjddStse fsHtesMisS
kj BOIsdUjMStB2 YWesdkssts?2 d&jSmnds dijds st ugg B 5
Csdi3f dzj SIstso (L[ s) MBLHOY I bkffdzscedw HdAEY to
dzedw, o Itsdz ydmdzj dLEkzyosh jets.

Il Mmetslsofjlsheyg dtfo Odzdw d3d A J HJ tcOdz! das? t6C
Gsets tsBh jets tSBtOL 5o Oded Vv, ftsfls @& dzf a2t Oc
ftesdmMrsHdls twOLadlkd] Ed3jdd2 yYydlsOls! HYf tts
dzr = Oklsjdadsdyde j Isj SMlsse, tslsdztsfifzwhdy] & figwC dL£
yoshdj tttjHjdy dedzr 2 ftesyj dals dzgj L dzOS sd3ts?
Gz ddzr f tsdegd 3ZOded v 7 esydlsOdedese s [ 5, M.
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I ftejH" HEN j2 fkBdzdSOydd 5 Isjd&kj &OCd
C or 9BH Iz, Yybsts Hdzw tj OdzdL Oydd ftoj @mE®e dz,
o Cdz¢ ydis!' o ftesyj MM Bz Usjjddyps' d dtzwdr rlisEdstsdgi
s MH @zl , Ciststc’ 7 )8 fridsd@orpgwin ClsO WC  zddrtistz
Ckdz sktey Mot MsteOdzr d MlstcOdz2PL EyOJ d3tsc

[HAZOCt tjL izd OlE's Q t€daffly @leffiig HizlshOj di-s ¢ OL
Cd--9 CdzOmMMmtse [ BN | cBtcOL 8o Olsj dz' desects W tsdzH
Al tcj Misdy oe d Yomlsdzsets tsBtcOL 59 Olsj dz' dats@
vy j Sacs® O HOM] ¢t dzg oMiGHO dBsckls Ist
MsHJ efGaEfyd sOdzdzs e 5 ddzsw L " ydzse s g nisled,
Ud mM<dj J dedets s d 9 ¢ dz¢ Yy dadz’ § 9 Oz &B-t5,
dztih) dzj ot fndedzlz ¥ Mo W L' Y d Y te jOr & I Wi tsfg f dsyfR O ok
fdzj € EftcOyde dzed?2 S Edz' sktetso j H Y jdfEds 2B dzOff
HsBdzsets tSHO IstckzH desfmisd .

l BBdzj ] twWOdadzj 2 fkzBdzd COydd fts Isgltgj] BC
B kx4 ojdzd tjy' t bdk, ybkt, jMmdad ¢Ezd
Mo jHjddw & Sbkd sktej COC vyj dshmisdsdi¥  dts
It tsfMmo jHEddz dedetsis! B ®lsHjdz' dg" = WQEIlsOR
dzdj Ctltets?  dOyjdzjdes COYHEB] Bk Oy dzgj dzc

RL dztsy § dzdzts § OsCffledz) Gidg! Beigtgiftsls * d ) fn dzy H dedo tOladisftey |
Gts Wodw jlmw Isjttejlsdyd ME ] BB N ddtdfad) RO
POy dzj ded?2 Sbkdz sktso jHyjmMSs?2 d&zOf tcOo dzj d
Ylsjdede ddeswir ydg' -« IsjSCMmstse Ckdz skztct@izise d
Isj dz' des?2 h Ctsdzi. | ©B isnUst @ dod fffpdefsigEsEpdzd ' tc t
sBlzyj ddw ddesw L ydes gz dzygiwaEChtsjodsizts B g jtsdg to
"Codfftg) HA3g SBEYJ dedj dL EZyOs M j gl ylsj dds dd
stesdzsedyj MEtsets MsH oy Odzedwy dz2O0 EZtetsC Oa dc

1 OHCGswWh dj HJjteiH dzOd3d © HOdzedzs?2 MisOIs:
1) ©OLOBSISPDHcOXdidhd CHdzy e lzyd dds- L 2
wiprydgr i bjSMmMbse Ckdz bkztesdzcedyj MSEtsets M

]
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hCwsdzj; 2) GYEdMOk: tejLizd OIS ©OLOjH' 80
LWW jClsdodetsfylsd ftojHiNlsOo dzj dedzs e s € s dzj S )¢

[ jlssHT  fifydrjdsoPese jHjddY dMmidjyse Odz
SBHT™ : OdgOtd s see@lr B 52 ddlsj cOkter s o
ssHdUjMSt] ftsjSChkdeseo Odedy (SB&fd BHO &
Bdtelze M d2 LMY jteddsj das (ftetsBdesy B I2Y ded §
& ¥ HC OLWOBkE s iPsod]fwBjLozydls fMdjuHlks " dd
dzdj dLbEyOsh jkk ylsjdd® ddaswir ydgr o Isj ¢ lst
ZO bkttsCOrn dJqhthistcOdzdzsets wL " CO BERZHJjIs BT
CtoBlf dzj Sy k4 Oy dzj dzd 20200 Hedd olaitzj tatstrisjfrHs g, fipcAs2j S
Cbd btedzsdsz §slsj dydOdkz kyjBdses ©j Yjo e

tjLEd IsOIsT  dMimdzj H 59 Oldzd Q 15 d3df 2 dzcfsSB Adref| o1 dpts
ydd, SCthtstOv MBLHOY MW Ckd bktesdsedyj n
qdzd Br 90jl MYt dkdzduic@Gw @daPd oS bdzi Gz § j t
MsOQowiksMuc jmypsdes L OHOYd tOL dzd Yydets?2 Mmisj § j dz
dzgj dedw. 1 OHOYd: 1) MowLOdz f of wWodzjdedj s
skteder 7 d dhbsteduyjmMSdn vyj ddesmlswi: 2) d&zO
dmstecdyd MSdr yj dedesMmilsj 2 o tetsHdes?2 d d dzts
hCsdz dgdS k2 Jzlsjteftejlsdtetso Ols! orf wo dzj dpder J
Medna yj dedztsilsw .

s e kY dsfis: { tocd®jjwyyodzdd L ArHyQ@ B détsls G d&zO
OB SISCd ¢ tsdif dzj ¢ Mdep dzckedj y(pv fn, k& @ yOE " dn
SLdOC Rl & dzF j, MmMsyfsmsOodlsjd d j d Odz
ZOf tc Qo dzj dzgfes O sd3d Isj dz! dz" § t v dzOyJ dzd o O Is
kjCMlsj Ckd Skhtcdtsets CHodftsdzj dels® MBH ey Odz
Ud i yj dedetsflsw n) | Thof wfiyls GneteOle jdzp'dzif'jj o totSH
Cedz steOn; OdzOdzddztfyfcfied sOyde or wo dzj dzdz -

sz dzj €Mr tuv BN dzd tOLtOBSISOdZ d fteso
st Odzd L 50 Odzdetse s 9 LOMRE On tOQL @] K 'sds@Glsjsdz
zyOmlsdy HJjowWildSsaOmmddSscd [A ¢sdzOmmdwd MS
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Zovw cwkffO, s4) d Y Jvus ggEaoeO( 92 Mmiijndds
Ctezf O, GC1). IMmMjects o Htwtspdesds sBlzyj dedd

ltwedo jHY d3 § i fidg &' gavQdedz" = 9 ~BSHJ (tots
ZO BOILjtcdOdzOr oL OddBsHj2MIsadw HJowIlsxfC dzO
G MBHJjtey OdzdwWw Al ce Festival799q . ( ¢rflsisH K00 f
s1, © dg2? o] dzOMm!' tOBKIO 5 [dOH JQ a9 s HadAis,
Codzdzj CIsdo-BBsBy drgt sets Ctsdi3f dzj SISO ¢ ¢ dze dzc

1) [ L dzOC s3] Istj Wt kles jIs Z tets o flzd i joe DO tizld. Raglwainls d
Dan, Lara and James wrote articles to their school newspaper about world famous ice
festivals. Make noteabout the holidays in a cluster form. Which facts about these
holidays are the most unusual?

Qe s sis ©o (s Yldz dedztdsjlz tc ts o @ tutg & dz 2 Baduistigls d
teensd articles again and f ifWdnttaKmowt he
LearthjtgonofPls sdze @B dzf y [ Off ts dddzgj @F d dfz df -

C tso tsH fiplyaftsgg@zts Is j ¢ fislis@ figezyour impressions about the ol
days different now, after reading the articles? Which Russian holidays are similar to
these ice festivals? What are thi#etences?

)¢ d2Odzd Isd yivB&dz] sktetse j HYJ ME 52 WrdgOthus O 9 dz]
own article to your school newspaper
Danos, Larads and JamesoO AayrWhatt2) 8Vberead s ¢
3) Wher? 4) Whathappen8 5) Themostunusualcultural facts

RIssed tOBBIsr hCsd dzgdStso Byj dzd o Odizd fy-
wdz. 1 jter &3 Stedilsjtedjd3 B'" dzs  sdzd B3O dzdej- bz y!
NOdedw IsjSEMsO d orfr ftsdzdzgj dzdj L OHOdzd?2 jo Mts
df d Eugjsulgso 52 L OHOYJ?2 BLEZOSCBSRII] dz' detsc 5,
Isdyd Métses ~OLOCIsjtcO® (57 80UziAgls 9 s tkBss jo tz4
deic j Wy o' m LOHOY M §BLdYd?2 dztse d yiddp missy dd
Ltcj dzgd v -eg O RO Isd yJ ik sBicW ©c s@®Ed yj MEs2 d |
ftcOQoddz detsfisd (3 BOEZO). [ O0SMdizOod dsj ¢
w1l 0. [H&OSCE, JjMhdzd Eyoh d2mw doj §séwd ¢
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MlsO o Mtlse jlsmMisadd M f cMist®pz] adslds 2 Lt®H @& J
o2 Ctedljted?), o ftsdzdzjdzdj ofMjet L OHOdzd ™

stcOodgdIsj dz' dzf | tejL lzdzt ISOIsT Ctsdzlstetsdz’ dzts G
CteOWdUuUd MEBLlo I Sst@" BdMHsCOL 9 0O0jIs, ylsts
fsdzzyJ dzgdz" 2 ddzd ot o tcj dg'O o af @iAs 6 4zt 61 6 OTARARIONC
dzO. l1ts tojLiEzd OIsOd3 (s td s dntsdnts O 8§ t dzlf tc td=Ws |
72BOdzdzO d 6, 9 B OdzdzO. 10 eAaiglzdzph ( tfizd th)e dztf ot
20%Ez yoh damw ¢4, o Ists satejdzy COC o9%s y | Istsls

7,2
7,2
7 - 6,9 ¢ go " eo
o et 0

6,8 - 6,7 —

6,6 | "t o
6,6 17 o et 0
6,4 +1
6,2 <=

T <

t dMkdtsS 1. wtOoddlsjdz dzr j tejL bzd 5OT Ctdstetsd d
ulsjdzd¥ qdzswir ydg B IsjCSMmlstse € ke IShmedpige d uj

o O > o

Il sdzzyjdede” | SCStsdzdyj Mmlse jdede | tjL E2d& IsOIsT
Isd o desls! § 5@ dzjSCzmld Istizthctts@ »j dzjudedn® 52 dz@f tcOo
JBsets o9 ftesyjmMmy dqLlkzyosh jets ylsjddw h¢Csd
MtsH j oylsdechwdzy 8 Isfqpw  HESC OL Olsj dz? Mlsosd3 tcOB BYJ =

LYOMmlsdzedSd ¢4 MlsOdzd M Isr 9 Ols: deisipdz' M j
dzj dzedw ClZzdz' skztcdzsets Ctsi3f tsdzj dzls© MBsH j G- Odad v
dzedvw fHtodygadedptis o j dzdzr = Mo w L j 2 o dL dztsy j elgdats 2
meizs Byj deb g fflsasdes disuzj s = yJ dedesmis§ 2. 5 5d3d
sSstcOY Odzd dr dLBdtOk pdzr 8z o s dzts dztf Yy j g 5 BE
Wstedzdy Jet ftjHMIsOoadzj dzgdwvw, € OCIkzOdzi dz" &3
Mo O, fBHdVISTdZ3 o Isj SMmisy .

Il T oSHIMRL dzlsy J dzdztsy © MISOIs! jJ §sHISogaiey HO
dsects ftodd3j dagj degdvw Ctsd3tf dzj C fMso L dzOWOdA s dz
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YUjmeda tuv Sk Skteso jHYjMS 2 dz2Of teOdrezj dzdz
Yyos h jz ylsjdedé ddegswLiL ' ydz 2 IsjSflstse BS kd
h j csBtcOL 59 OIlsjdz’ des?2 hCtsdzj. [T  5dzO6 0] i,
Isj &3, Clbts ddasjtej Mz biphise s @z OBY s HigO
g ydzr 3 9adHOB dJdzetsw L ydesets ylsj dedw .

Il dpdzdsctcOVduyui MEd2 Mfdmse
1. 100dzfo Q .z I dsEed ¢dcdad2mMcd2 wrLr¢. 9
sBh jsBtcOL s OIs. EytejyHjdd?2 d he¢. M BEkzbd&dngdL kz
Mo jhjddj, 2013. 216 f.
2. 1 OkdddzO 99 Odzfp edirdts. ¢ dzc dzd2 S d2 o WsChkMmj
Express Publishing : lttsfmejhjddj, 2018. 216 M
3. [YvyolgNhGCddoO Ckdz stesdzse dyd MEdna, Crdz'slsztets o

cdud MSYEdWasde &jlstsHdC] tBkyj ddwy kM sdkkz wiLr!
- 3. dile0l152

4. wlste] CROHzEp MG PR[Ocd dzsg OMIs CEdz sktesdzse d yd ME
Mcj HMlses sBEYJddw // wtydod? dF j d ckzd30Odzd s Otsdz
BOIsjtedOdzr | | {f cloff jstesff . sdalzOz s dztsH ' 1 EZyd dz" ~d3f d3d >
s i3t d2@mnBlz tc jildH ] 8 OBtW 2024 G. 1l e Rj gy dzj/e Ote j( HsSlst
1 $ 1 O0CdIsd dzO. sdsdisdRsdz MAL 1 [v | [ QE®&B ve, 2025,

5AJHjtcOdz dzOVY tcOBBYOW fJtosctcOBBRBO thHdso dzB8ets tsB
med2) 19.L.C&OMKBr . [. : A1V c¢cRdAdMIsdlskzls MIsteOlsj cdd
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At totseo Odzdj ftetsdL desfdlsj dz' dzr 7 da
Cso st dzgdWv dzgO s detsofts & dedfifsiaizedzlits dOs dt tslatsh t
9 dZOyoOdz dzs?2 h ¢ tsdzj

uOlsOteddzso © [ 02V { Qs dzOf § €20 dzC

HsYyJj dals S OW jHter ddesMmilstcOdedzr = WL Ctso d d3gj I
lwisimed?2 cectsmkzHuOtmilse j dad

ster aLlzdz 1 j tcO i€ Hs jsdelss «

ZOf tcOo dzj thethp Cficgetso toj d3j dzdzOW dzd dzG © tSH
sBlzyd dzdw d dzts s te O dzdz

lwisimed?2 cectsmMkzHOmilse j dad

O dzdzsls Oy fls Ol j HOY sfjw seshdss Odzdj o Ogdzs s g
BzdzdC OBHedelsdo dgsets YBHABSHO o (tesi] iighje ¥ su@d G
csottej dzdW o dOYOdz dgs?2 hCtsdzj. 0CkkzOd dsmiO- L Ow
dzdL Oydd ddelsj demMdo dets?2 toj ydi os?2 fteOClsded dzOdzB OL j§
eflsj?2 Ctcddlsdods? Hiwls) d dshisd &kOdhEe s O &b
jets kdmise j dedzr 7 M ts st tegsHisly Qa d 1K/ j df s dyfisdilse fiff -z f © O
tetseo OdedwW fHtetsdL dztsdlisg dzv dz" = dzO o3z 1© d oetifises tsite] jlsdfcp dzts d
fSHABHO o d&OUOd ds?2 " Stdj, O kOCyJ 'Odtsdsts dieish o
tddsj dzls® § S 0OL Odzd, ylst Hlszl dzWdetctsd kB o 'O s b @Y d
hCtsdzr Bisdzy § 4 WY tljlsudioodsj WKinpodpigds j d wiLr Csor j
[OljtedOdkz MkOls: d dyils LOdddsjtejmse Ok bkydlsj dzj
ftesyjmMMmj GodkOHjddw fsdL dsndlsj d ds?2 Mttt dats?

sdzg ydior j: ffaevoL " ydesj cetsetstejdadi,  tcttdlddasmdls
e sdzd Isdodzr 2 fBSHAtSH, dOyOdz dOw h ¢ s5dzO.

lojHjted Msslse jlsmMisodd M Istcj B 5o Odadc™ dzd
G tc O 33" ZOYyOdz' degsets tsBh jets GBOL 59 Oz v  d
MlstcOdzdzr &z WL " CORB ftesdmMrHdl ¢ctOmMh @5 dad §
hjetsimw o fJtosyjMmimy o dzOHJjdedwV detsor d&sd W ts
ud Bdets?2 Isj ZOBEYE de ¢ fizbdzd K &) sasdripOfisdste ™ (
dzvw b [d.sdzls)' ljwtgj Is! "RQu,® teH.] J P QARPIH . ) o7 W 9 (
Yylsts o ftwosyjmMmi WosttdiddJteseo Odegdw ftesdL dsdls,
IstcOdzdztsdz WL M Cj o0Oydes tsBI jHJdz]Is! f tog d dzlz h
Isd o dAfsEHS- BHISB9 9 JHddesd3 Y SHA~BHJ, Gdsdsdsder 2
COydys, d §s20Odzd js fBdsk tef 2@l dodes? fdsH - St
tcso Odeds fJtosdL detsmdlilsj dzv dz" = Qo' Cts9 EZyoh d-
sBlzyd ddd Yklsj B3 ddasj dzid o das? Hyjgixdinhtad § o dz
fcHdzdddts SRz dzd C Olsdodzr = L OHOdzd?2 dz- zyd
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IsOdz! des?2 HJjWIsjdz! detsilsd dBEzOHN jets h Ctsdzr dzd € (
JGB ddzlsj dzdzy S szOdz dg" » MYy sMB d2sEMIs§ 2 .

ddzj HzjIs OS] Bls®@ildls! , -Qtsddzdly & asderd
~nBH wodzw jlsfqw tSHdzeddB3 dL o jHBkhida ftod OB lzyy
L s5o Olsj dz' dets?2 5] € tsdizgizj fifbdgits Bz j@RQAEE YO J sw o
fsHmdMmMisj &3 EZftwOydzj dzd?2 HAzvW WiStedidtetssOdzd W
toj ded W dz© ts 3lgtlztzg $CCOHscfdaddiss] © dzsGets Y SHASHO 9

RL OzSY J dadzts § 5@ Csldnzifdsd st} lds' d30 ¢ d fy i Jistepfg ¢f ts 2
AJ dfimdzj Hso Oded v, 1 tojivsTls®g ki dzdeti)€ s j o Sdzjsdz
sdteso Odzdy d + €My J ted d3d dzls O dz' el O difdtey ts off } tdats oL
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dzj 2 fsCOLOdzd, ybt HBBERZYjdd] Musjs - o
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) sy deder j tojLbd kOIST Hj Bsdiflsiedelzs Is
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vdzzyh jdedj c¢jdgjtceOydd ¢sHO yjtejL BtBEY
2O hmdse | Odestedlsds® GRPO

HSsfddz (e, s PREJEHOJ

ZOftcOQodzj dedj HBHGEelssaCd ¢cRAW SttdBOISdSC O
lwismCd?2 ctsmMikzHOmilse j dad

stlsjdzt dgdStso [ 96 dgd-bois ] ¥ dgj MdzOl Sp
ftesW j Miste COW jHter todC dzOH dgs2 &3
lwisimed?2 ctsmkzH OteMmlse j dzdz

ftotsW MMt zC sz o' ydmdzdIsj dz' «

(ot j2MEd2 EkdddjmshdBbtsc

b dedzts Is Ohyd W Odzdets 2 filsOls* | ff toj Hiffids O Ay midisy jodpdfipdz W It
BsHjdzi2 M dMfsd L s Oded J d@3 Odze s tc d IsGRDpRelatizegQi-dzd v 1
cy Optimization H dzw Edzkyh jddw ¢6Jjdzj eOydd SCtSHO. 7 dzv Bl
H Ols MggtlysBasicPythonProblemsf MBPP) . | K tgfdgd g J tzBtcd tcs590 O dzks
Cts fteddsd etso CSBHO B8 BHAd2 dL LOHOY dL BERYyOs N
f sdzdgw dzfpw, © jets Ctstotej CldesMmis! tyJddo OdzOMYy - dzO ¢
BSC. 10 IjMmtsoats?2 yOMmlsd MBP PR tfHals odjdH j dilztsH ttesOa (g o

Hjdv s, tjLbkd kO’ Cohtttscts f§tosH | Bsdhsttiicss Oc
Misse ftsmdzy HBBBERYJddYy dO 8 ftesyjdlsdzr » fEdzSIstse
o' St slsjdzydOdzjy ftod d3j dzj ded v O d Isdpaf dEFPIO G RE Do
uqqsififér;: Mdzfs? s dzdzr j Mmjlsq, L' Cwer j dgsHj dd.
fsHGCte] § dzj dzd 4 5.

e j Hjdedj

Bl JCIstsds dMmMMmMdzj Hseo OdzedWw Wodzv¥ Isfpw B tsdz
ftoddgj dgv j &3 j] Hdzvw OoalstsBOIdyj MEs?2 ¢ Jsdzifzc Oy
dimimdzi Hso Odzdw o' MIskf OjIs sy M HBSBEYJ C
dmyf sdz' L 59 Odzd SBup RalatvisRolicys @pmization( GRP O) [ 1]
fsorhjddwy COyjMmlsoO® ¢ jdzj toedtclzj dzMdstly Rasieé j dzd
PythonProblems( MBPP) [ 2] . S IszOdz dzsmls! OB BIST
dz! Qolss®@BOIsdL qtetso Odzdz"r = Micj HMIss tOL OB S
ZOHY Y detsilsd  Cttotej Cldetsmisd SBHO, ¢Jjdaj tod:
dzj Bsdz? "dj hdeBSd ftedeossHuwlils € rCatcdrgddinusid mEcd-c

KJdz dmidzjctos dc@dedfcis Ols! d ftoese jtedIls!- d3j L
Ctso"n dBsHjdzj2 M osdkshi & GRPO HdAzv df-tser 't
dzj dgdz" = Isj mMistse dO dOBtSKy L OHOY MBPP- g d
Hes hdj L OHOYJd:
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1.t 4 OdzdL ts9 Ols! @R BIROBGL dftcts p dzi c Oy e, o
MdWdeoydd tjLikzd sOlsses M EZyy stsdz teOL dzd ydz

2l s jMisd + ¢ Jjteddsd daelsT dzO dzj ME sdz! ¢ dn

3.atc0o dzd Is ¢ CoOyjmsets 6jdzgj eOydd dMmn SH Az
B stedCi fHtesyj dzsO f tets2wQiafias FH Jsdeindede H" O

[ JstsHr dMimdz) His9 Oded W

[Bl jCIsO3d dMmMMmdzj Hiseo Odzdw™w o' Miskzf O l&s-yj Isr
HJ dzd : @ader.2B:INStruct, Qwen2.8Coderl.5B-Instruct, Qwen2.8Coder
3Bl nstr uc-Coddgrl35BCfatYi[ 4] . [ OlsOMmJ Ist GBIPR] frHd
Pythontc OL tc OB tslsyd S tso dzOyOdz' desets ERZtesodzvj - € O
ded § &3 d OolstsBOIdUI MEdBd IsjMmMsOoRd. | s8-O0U]
tedlsd3 tsBlkzyj dzd v @oupRelativeBqlidy anjirdagtiprisRPO.

s ZOMmMmduj Ms OWe MY WD) ISRiPd2] HEzE h dj 1 1sOf " :

1.1 jdaj tOydqw ctokzff le jlsse (n oOtcd Odzlsts

2.l Yyj &S O C O HtseGts 90tedOdzlsO s L OH Odgdats?

3l rydfmdzj dedj MtejHdzjes BOXZO cthkffr d
LIsdd3 Mtej H dzd d;

4ststetcj ClIsdtotso C O Y sdzdlsdSd dHsifipedd Hedevdzj
COyd Mo jdzgdzr = tslso jIstso .

[ Yyd dz€¢ 0 tjLbkzdz sOIstse ¢ jdzjtcOydd fHtesotsHd

ludzdwdedj Mejdejtedtetso Odgdesets CtsHO ) Isj M

2.1 r ftsdzdzj dzdj BdzSC O CBHO ddzlsjtcftoj sOIststs

3.s 2OMMdWdec oOoydw tjLbkzdz sOL0O:

9 Passed ofyj IsjMmlsr ftets2Hjde ;

1 AssertionError:n slsw B" tSHddz IsjiMmls dzj Jtets2H]jd

1 Interpreter Error: MddzZsOSMdud MSdd ddzd Mlstelkz € Ist

17 RuntimeError: th dB Cfsdzidzffdzg™ , IsOC d/glueBm&xS | nc

q Other: tjHSCd] dgj CZOMMdW dydtelzj &3 § tsh d B¢

4.1 tod Mo 5] dzd jrewds®@c tc OH ™ (

1 1.0H d4™assed

T 70.3H dz&%sertion Error
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1 70.6H dRuntime Error

T 71.0H ddAnterpreter Error

l €Oy mbsej ddzmlstckzdzj dz2stse B'" dzd dMif sdz' L
peft, VvLLM, Unsl oth d d&sHdWdydtese QdzdzOW
dzdw CtsHO. BB kzyd dzed i Hoa®a OH gzt dip B d
Yyomilsd HMBBRfBj7Is40 L OH Oyd) . 1s COYHB2 ®-OH O
ter 2 LOILjd3 or f sdzdgw dzipw o B3I MiIsy M JtedCicj f dz
f sdzdzj dedw tsftcjH ] dzv dzsfy ftesatsyHjddy oMj na
B' dzO ondsifde@® d3j sted € © Istsydetsmisd BsHj dzd .

[Mdesodzr | f OtcOd3j Ister HBstsBEZYJ ded W :

14 +1ftsad (fts 374 LOHOY]) ;

T B JicOlskztc@0.8j dzj tOy(d?2

TstsdzdyjfmMsets ¢ jdzgj c@Gd?2 d2O BHdEE L OH OYk

SOYH" 2 IsjMmMl fts dMmatHdy d@3 d HBtSB EZzYJ dzdz c
tcOL. 1 dw BBEZYJjddWw B' Mx@iaAl 64 jigzj1dB8O| Bl o dffHijj tist

tdLrkzd sOIr dhmdzi HB9 O0Odzd2, dr BGBMEZYHJ dz

[ Y &zC O Issydesmisd 6 jdzj eOydd CtsHO fAtse j H
HOY) . 1 IsOBdzdyy 1 ftdejHjdzr EMmtej Hdy dzde |

v OB dzd yo :
ltesyjdzls M jhdzr 7 6 dzgj sOyd?2 6 51
&zZO MBPP HOIOMmjlIsj

- . It v
} . w I|IRMAaBHAOW | | ssBEZYJ -
Ry B L] EBO (%) (Lora r=16) (%) B(igf\m{ﬁ a4
Qwen2.5Coder0.5B-Instruct 33.95 36.99 ~10
Qwen2.5Coderl.5B-Instruct 53.60 58.98 ~18
Qwen2.5Coder3B-Instruct 59.11 65.8 ~30
Yi-Coderl.5B-Chat 52.30 56.71 ~16

15 oM dBSHJdzvd3 Slsd3j yd dets ko J dzd yuJ dad J
7 fttsydJdsde = (EzdeSBisd tcts IO S M@ WP Uz das@o O dz |
der3B (~6.8 %) .
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17 dz sO¢Cyy fwtsojHjdz OdOzdL ¢ dZzOMMBse
BSHjdz]2. 10 dhikzdksEOr 1 d 2 {§ QuweRiS@ds O9 dzj
der0.5B d Qwer2.5-Coderl.5B.

CpaBHeHue ownbok - Qwen2.5-Coder-0.5B

fype
B simple t=0.3
250 4 BN grpo (lora r=8) t=0.3
BN grpo (lora r=16) t=0.3
B grpo (lora r=32) t=0.3
200 A
€ 150
>
8
100 +
50 h
. N ' Eiin
T T T T T
Passed Assertion Error Runtime Error Interpreter Error Other
result

{ dMkzdtsS 1. otc®dsdjdkEp URO EEmEOSEE. Qwen 2. 5

CpaBHeHue owwnbok - Qwen2.5-Coder-1.58

type
B simple t=0.3
= grpo (lora r=16) t=0.3

250 1

200 1

100 A

T
Passed Assertion Error Runtime Error Interpreter Error Other
result

tdmkzdzsS¢ 2. wtcOodzj dzdy ¢ zOMiCderl.BBlso jIstse dzO

ltcd OdOdzdL j BhdBtsE BM dzts o' W o dzj das, yls
sBlzygj dedz" § dBtsH J dzd, g3 6 Is L dzOydlsj dz¢ dats d3f
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sO¢ Y4 o Mmddzls ©OC fd@nemr.5ColipdiitB) O jo dpslezjyddP - s d
Bdre IiMIsOr © HGBBBERYJdd » &BSHjB&ZYVAS SOCYJ
RfMr SH dzOW QuBR5Goder0.5B 8" HOdZO © MtejHdzj &3 42 . 4
RuntimeError, CSEGHO Htstse iy Jf d2de@®wiz jldgitcHsgidnte J H dz) O3
30.5 BhdesS 1 Iets € d&zOMMO.

Il 7m 9tsHT

17" dz tejOzdL s9o0dz ftesyjmm IsjMmMisdetse Odad W
fesyd Mmsd B" dz OH CERPOHEdE's OLAL HORIE Sdejddsjdis-Oy d d
BsIsC 4 MdMmlsjd3r Sy d¢d &&o s hdeEzs jsicyls figs @GRP
sBkzyjddd LLM d&O MBPP HJj&@tdhistedqtckzjls ttsihl
7 ftotsyjdzlsdzr = fkzdzeSlstseo o LOadmMdddisMmisd tsls
orHOt s tshdBS¢d o MddasOE¢MdMmy d Mistckzglskztc]
ddd. t(JLihdzjlea@leOdaffy dBseckls B Is! ftodtg] daj dz
Hjdzj2 HdzwW BBdzZj ) COyd Mlse jdedes?2 ¢ jdzj sOydd

1 d B dzd ts ¢ te O Wigthydj ifiE<d 2

1. Deepseekmath: Pushing the limits of mathematical reasoning in open language models /
Zhihong Shao, Peiyi Wang, Qihao Zhu et al. // arXiv. 2024. URtps://arxiv.org/abs/2402.03300

2. Program synthesis with large language models / £n@dC. Sutton, M. Dohan, E Ji-
ang et al. // Google2021. URL:https://doi.org/10.48550/arXiv.2108.07732

3. Qwen2.5Coder Technical Report / Binyuan Hui, Jian Yang, Zeyu Cui et al. // arXiv. 2024.
URL.: https://arxiv.org/abs/2409.12186

4. Yi: Open Foundation Models by 01.Al / Alex Young, Bei Chen, Chao Li, Chengen
Huang, Ge Zhang et al. // arXi2024.URL.: https//arxiv.org/abg2403.04652
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Isj dzj € sd3BEz dzd € Oy d ts dzdz'

IwismMSd?2 cetfkzHOteMmilse j dad

MmMOted dz0O 1 OlsOdz' v [C Qs v tslp@EC , H
HisYj dzls %O fJistcdzj S Istets dzdz’ 7
IwisMSd?2 cetfkzHOteMmlse j dad

b dedets s Oly dezOMilstswh jj otej 5w Isjrdesdzsedd ML H Odzed
fMistcj d3dIsj dz' dets tcOL o do Oslsw, O OCYj] OCIsdoe @s dMmy
dzj dzed j W Odz' " do ' Af HERveysipls jt2B N jdfPsdedj dzdz” I3 ML dzOded j o,
h OQdzs Oy d 9" iIsE Olsj dz' flsoe ts, sMtse j dadets o silsdztsh j dzd
ftoslsdosmisswis! 1 Ists?2 EkcetetsL j, disBaBHdAB ¢Q¢ L OC
dzedw. 1 fewird M 1Uslgdp detod tic OB jsUstEHOO { WA Y sL dzQo O dzd W
tcd Odzseo MlsOdzgso dlsmw o9 Oy dets?2 L OHOYJ?2 o MW jtel ddagWt
ftoj HMMlsOo dzj dzO HtosctcOBBO OolstsBOIsdyj ME e tsi osy toj H
WodzjdedJ HOGWJ2RCts0. ' dAPdztwg dz'ted® daBj dn®Hj eds 5By d2OW  dzj ?
BsHW Jydtetse Odzdzts? OndlsjSlsktets? dz0 wMmdzsej Effic
ftoedL d20Cd dL dLtsBteOy jdzd?2, O Hd&W EZdzkzyh jddw cBfSE
o[ Okzedzj dzlsOydd H Odzdz' tEO BZBE® j HEASQ Lj 'daddDjvIs f dstis\gdets fipls +

sdzd yj Mlso jdedzr | tojLzdz sOIsT tcOBBI" ftesdctOBBR s
ljiSHddeZdZiSfl]lSJ 9dH ] BRBOIjtcdOdzse. t jLEzdz IsOIsr dMmidzj
a;tsc[Wc[QOuc{q’ Yydwtetse sl W ¢ Sdilsjjdels QL s Ol ©
HjlL

sdzﬂqjafj:adQlﬂastHqg’WJQQ, BBsH jdz2, HOLOMJ Is.

I'e j Hjdedj

[ diWjRs (@eizDeepf ake, il cdzaepCIisg a tsmidng dzd
fsHHj d&ZC0O), Is] dgts dzthddsve | dztzts B @ s jfizizls | @&} ol @
sdtctse Ols odHj 5, MtsL HO9 OV  dztsy dzF | dL 5B to(
Ujmnbdzbedy ddi3j il hdqesSdy §jtmfjSilsdsr H
o Odedw, dOEZSCd, tj cdzOdzr, dmMmEEemmksea © [ 8] . .
OCIsdo dets d M d dzjzdzded SLddzs 2@ ) t6OL o9 dIsdsi-d3 Is,
Isj dzyd Odz! dz" 2 Ekh jteB tsls dr dMftsdy L so Oded W .
By dets bisdz ¢ts M fsdkshi s M jydoOdz dz" = ff to!
MsOdzso dlsmw 9Oy des?2 LOHOYJ?2 5 d3j tejdz-tcOL 0
Isgzdzj CIsO d dBOMNddedesets tsBlzyj ddw. Ajdw- dmf
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CtcOBB , MMM dts?2 M or MsC 2 Istsydasfl’ &
tcd Odzts o . 1 OHOYd dMmMmdzj Hso Odzgdw o C dzt y@Pe¥ Is:
fWi20B0 dO tMmdzatse § dzd 2 tefty dzd@ onls Sigiffs J526, 6 - WHEOS
i fdkzyjdd] d&Odetdjj o' MsCdn &jltedS Ist
[jlstsH' dMmMdzj Hso Oded W
f itsH" BBdOWlY jdedW Mddalsj sdud M&d@- o dt
hddedetse s tsBlkzyj dzadw o Cdzs yosils o Mmjew @OL dzd
dzts o dzrf d3tsdgj BswzO o' Bt OdzO Mo j elstsydzOv did 2 tots
tctso Odzdzs?2 Oterndlsj S sktes?2 dzO Mmdeseoj Ef f i ci €
[Mdzso © Hdzv Oterndlsj Clskzter B d&zO o' B tc Odz0O
or ydmdzdlsj dz' dets?2 MWW &sdp tizsmisr s f jtoj 5Bz
1.Dropout (03)T d3j ssH tjekzdzwtedL Oydd o daj 2 totsdac
2.12-tcjczdzw cd B0 PR bslle Cslsste’ 2 f sBYG O] Is
toj sBkyjdedj dzgj 2tetsdadets? Mmjlsd, N"NlstcOWEw fmdzdh
3.0 Zc 34 dals Oy divezj Hs@Bdedz' =M ¢ ZMMise j dedetsc s Iz 9 §
o' BBteSCd [ 7] .
Il " BtcOdzdzOW Hdzw dMMmdzj Hiso Oded™w Otrndlsj Cilsk
r dzw dfmmdzj Hso Odzdw dMfdz' L s Odz 0Ooajlstste M
Odz' dgr » odHjt d 154 MmMcejdzjtedtctse Odadz” A L tcts dz
slsCter Isr 7 dissydzdSttse ®BOLjtedOdzss. | fijj- L Of
K1l ttOL dzdydz 4§ tOLtj jddw, Hdzd Is j dz dzg fpls ¢
mMedr d tjOdzt dr = odH jBtsdzdS s L OolststemC
letsyd M tBlyj dd¥j dpddedzof 6mMEtsd du -0 ozd H
mMuyudlsr 9a0jIsmw Bh jj SCtdzdyj mMsets dL o dzjlzyj dzdz
YJ dedzr 2 HOLOMjls Mdzzydls tshdeseo s?2 Hdzv B EZYJ
[ Odedz" | ©OLHjdwE sy o fHtesfstcydd 80 % d
d yjsakjddzds
10 COYHB2 1 ftsnj dBHjd ftoshdOlstsds O Is
hjets dzOBBtO. [ OLddyO d&jyHEZ ftj HMS AsL-Odzd .
mMw M fe@shs 8 WeEdiydd §olsjte! .
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Input (224, 224, 3)

HasoBasa mogens

v

EfficientNetB0O

» 100 zamopoHeHHbIX

cnoes

obyuaemble cnom

¥

Y

MBConv-Bnokm

¥

NONHOCEAZHDIE CNOW

Y

Dense (256) + RelU

¥

GlobalAveragePooling2D

Y

BatchNormalization

L J

Dropout (0.3)

Dense (128) + RelU

v

Y

BatchNormalization

» Dropout (0.15)

hd

Y

Dense (1) + Sigmoid (srixog)

Perynapuzauma:

-

Ldhe

) s ) dzj
&i3d Ister M

s O HAG " ‘

L-2 perynapusauma (A=1e-5) Ha Dense-cnoAx

> AyrmeHTaLWA AaHHbIX

{t Mk dEmS jIO Owodlsj ¢

Jundeiik: .

or ydmdzj dedv shdetd

kkter dsHj dd.

fn d dzls jolg owlg' Mg d-n off H j Stetsdzd € 59

B Hj d

dL Oo9l

Xt

fsish ' ¥« sfkddidL Okste® Adam. Gls
oM esMiste BHzj dedJ &3 [ 1,
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ldLEOdzdL Oydw dL d3d dzgd dzdwvw v a ] d38 c dswsrizaygl yii
ftejHMsOo dzj 2O O t df. 3.

Model Accuracy Model AUC
10

0.9 4

0.8 1

AUC

0.7

0.6

0.5 \ / —— Train AUC

0.55 ~—— Validation Accuracy —— Validation AUC

) 10 20 30 40 50 0 10 20 30 ) 50
Epoch Epoch

t Mz demL dg dzgj d&zdj val _accuracy d val _AUC o

10 OV dE O~ val AUC d val accur Bey
Mw tcOL detstetsHdz" i3 BB EZYOE h ddisd H Odzdz” d3d , Ok
di3ts H J dzdentHdtBO.i ¢

tdLrkd sOIr dhimMdzi HB8 Odzd2, dr GBMEYH] d

1 sfmdzj sBlzyd dzd W i sdzlz y4 dzr Mz Hize h dj
val_accuracy= 0.9190yval_AUC = 0.9879yval_Precisior= 0.9839.

ANO2dz, 9 Ctliter 2 MrttOdy jIsmw Bk YJ dzdzO
Qo Is s B30 Isteftfytg N JJdzw j Is  f tsSH dzd dzdzsyls! o dH JdsdB3OIs |
v Isdvw tjhjddw. J1dLEOdJL Oydqwy fteddwisdw to]

Bpems: 0.0c Bpems: 0.5¢ Bpems: 1.0c Bpems: 1.4c Bpems: 1.9¢
DEWK: 99.12% DEVK: 98.94% DEWNK: 99.09% ®EWNK: 98.99% DEWNK: 99.33%

Bpems: 0.0c Bpems: 0.5¢ Bpema: 1.0c Bpems: 1.5¢ Bpems: 2.0c
PEA/IbHOE: 14.06% PEANBHOE: 13.81% PEA/IbHOE: 11.55% PEANbHOE: 13.55% PEANBHOE: 12.86%

t dMedid Y L2 O0ddL OydY feddvisdw tjh jdadw.
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t OL OB t5ls OdzdzOWY d3tsH j dz O Mmdse j ddOten d
Mistcd e s o OH2ZO Is t5 fdzs i ls ! O RAMBPH d S{Qudadz: IsOls
ftcddgj dgj ded j &3 dGBj IssHBe tjekzdwtedL Oydd d Ok
dLBjYOIsy fitjsBbkyjddwy  Edzkyh dls: tBEEBHC

[ BMistse JtodesMis! toj L zdz! sSOlstse f BHIsogAcY H J
9 0dzdHOYdtsdzdets? o' BBWCj, Yl dMedz® yOjls o«
LsoOdzdj MBOZOdMdteseo Odzdzsets HOILOMjIsO d3d dz
fted HMEOL OdzdWw n d3tsH J dzd .

l sdzzyd dgdz" §| toj L zdz' sOIsT Mtse dzOMmizs Ismw
CdzzB S tsd3 tsBEZujcdzkch,t NeéH j L Pfcfj Csd3j dzH s Odz |
CodBf ek M BjyHE IStsydsfhis: & d MSstesmhls: ¥

vsOCdds sBtOL A, 1 CMYf jtoddsj dalsOdz! dz' j - H Oz
Iso j ey HOE IS dzOH J ) dzetsls s H j dzd , O f totgd d3lz h
dzr s tej h j ded W d3Yls dztls D C B HIs S sdeeg?2 o OdzdH OYyd d .

lmeowH"] AtH] dhMmdzj Htse Odedw B' dZO HOL 6O
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dmscOdd o R[[;

T [fdmOl! oL iy dzs MiOOfA] o @) depzizd -1 TVOE
cCodd o RS [ .

{Bl jCIssds dmMmdzj Hiseo OdzdwV WwWodzw jIlsmw @y
Isj dz' dzts?2 BC tetsB d tsdzts ¢ dhyjjoiEest® fomos dsticoCsHBds]odO |
J&B3" 2 M IssysSd Ltcjdzdw oL d3tsy desmlis- ARGCLEO .51 Is

[ JtsHT dMMmdzj Hise Odzd v :

T ¢dOdzdL dzOEzydets?2 dzdlsjtcOlkzter d dtstedzOls

T dwtcOodzdlIsj dz! dzr@ -DdzOdzG zPL MSWBEZ G &5 dBd st
ed ¢ Od3qd ;

T wdMmilsj dddzr 2 OdzOdzdL Hdzw or wodzj dedw WOC
R [ .

v zh dzts s -O B2 FBWA-O dzOdzdlsts MistcOlsj ¢ d yd MS d3
f zOdzdtetso Odzedw, Ctltster 2 dMmftsd Likzjlsmw OH dzw
B~ Miststetsdz ( We a k n g sCspepso)r,t uants Lt d3te s dets fifiz- | 26 to
dz" = M HjWIsjdz desfls' 8 Bt OdzdL Oydd ddef ¢ to
9 0dedz’ 2 Myssmse tsyjdeSd odzzlstej dzdzd s d o dzj " dz

221



sddzt dz" § Misstesds (Strengt hs) ftcj HMIs O¢
Cekster § HOs I BwcOddL Oydd Ctsdzl kztc] dzls dzts |
mMddz: dz" § Mmiststctsdz Bsekzls o ¢ dz¥ yoOlIs! or mMs€ d?2
mMsotc] 3] dedetsy] tSBBEEHSO Odzed j, dzOH J ) dzzets-Md Ml
Cd?2 MfjSClte OCCtcjHIsBo Odzdz" » OOz L B9 .

4 dzOB'" piplss( Weaknesses) ftjHMISOs dzv & Is
Coliter | BettOdzdydo Ot ls otsL Bsy detsMmisd tstcc Odza
l RfI] 1l dsglzls B" Is! dzgf HSMIsOISEBSE W d dzO dzfn
LOadMmMd diisMmis! s tHdsects { shigPdizds Oo 8 GE ¥k
seBkzyjddvy JijtmMsdOdzO [ 6] .

Il sL sy desmisd (Opportunities) fHjw-MlsOs
stster § dsclkzls B&ZOcsftodwisdzs  so dzdwWis! L 20 E
By desmisd dBsckzls o ¢ dzt yOls+ tetsfmils MftesMO
o dzj Hicdedam['jrn ISjrdesdzced?2 OdzOdzdL O, §tswW o dzj dz
dqdzd tOmMh dted dzdJ ter dz€ O.

VGtetsL ' (Threats) ftcj HMMsQoadzw s Is MtsB 52
dzi GOIsdodzts f sodzdwis! dzO tstecOdzdL Oyde . 1 €1
)y d Missyd dzdJ dzstcdLgI9d o diz onj ddgtm|jj EiAe g O € 5jdzS 2z t6 §
mMCky dzj MlsOBddz! detsfls: dqdzd dzj mr 9 OISk € o Odzd W

[ dzv ftes9 j H OAEPWdE WO TsMIsOo dzv j smw a0 Is tc d
dzw 8 Isfqpw hdesodz" §J WOCItter, ldtsmwh dj mw ¢
ftotso sSHd&IYW HOWOd BsMowL j2 d&ixHE 1 Iddizd WO
mMseOlsj cd(d, 2O cOo dzj dede’ | dzO dMYsdz' L 859 Od
oL By detsmisj 2, ftojtsHBdz]dd] MdzOB' 7 Miststetsc

[BtsMdeso Oded j yJj dzj MtssB tc OQ dfBdpdsLlJO o H grus oDt
dzdv tedMC OB SR [ PWOTZdL O © COyJ Mlse j tsmdat
HdzW ssfisddi3dL Oydd bkftwOoedzj dzgdw tdmME Od3dp -9 R
dzi dz cWHEtSdZ EZBjHdIsjdzr dz" = Oteebkzdzj dzlstso ,Is-C O
Medw MfJjydiduimidd (BwggusMisy &3 SOCJn

ldf jcor n,-ORBOWRIL fHtoj HMIsOoadzWv jIs MBS C
osdzvE h 2 BSHMsotej d3j dedets tsyj ded st o dzlzls tej dzdzd
HyWIsj dz2 detsfls R[ [ . l dzzlstej dzdzdy W OSIstster |
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HeMmMiskzy desis! Mmtso toj d3d dedlets € 65 d B BZS B 1 5 @ digdp Yy 3"
COyjmMso©® d hdetslsO M jSCtcO® ftosoasHdd » OO
fMls s to s dz' zOB stcOlsstcd d . ldzjhdedj WOCIstster ,
ter desydz" § bkfmdzsedw, Isjrdsdztedyd MSdJ t&sJ dzH
LHEGBG oBLBsydtsMisd d EcetetsL ™. vydls oaMmjra 1 lIsc
fsdzdetsy o oM Miststetsdedzej § Ytoj HMISOo dzj dzedj 5
d ttOLtcOBBISOI! BBdZj j 1 WWjCIsdoadzgr j MlsteOlsj @
Il kster n,-ORBWM2JL B XZOHG] OHOY b & fpsuipls + & |
osdzw jIs fteddgj dewls! jets o twOLdzdydsr = ®F[,
LOYydd d BttcOdedL Oyddzdzs?2 MistezCskzter d-f §Is
Ydud mMedds tslstciBdetsMmiswdz COYHEB2 C dzCie Is dats
WidClsdodzgr QgdetptriBls ey 4 tcOo dzj dzgdwv td M OB o
Hd dzOdzd ydets?2 MtejH] ddh joets?2 ftosdir M dzj dedetsfyls ¢
FetesL ™ d oL By dtsMmisd, &OBBKOIsstedd HEdzy
orLtsear d OHOfIsdtetse Ols! MmMotsd dbkdOlsdledd ¢
l-stejIs! dr-Odz0WOT M sMtseMmisekzjls otse dzj ygj d
EftcOo dzj dedw tedmMCOBd. [ jlstsH tslsdesMmdlsj dz' dzts
MfJydodz dz' » L dzOded?2 d dz0eo " ¢ s, YbsLfL O
dzd ydz' = ktesed"na o Jsyjumiy datufj s P BQH
EftcOodzj ded® twdmMCOdRRd. Itodzj yjdedj ¢ j tsfptsdzO
Isj dzydOdzt dz" 7 EkcectesL O d MisfseMmlseokzjls Wists
ZzOB tstcOlststedd [ 9, 10] .
l-yjlseo jtols" DAzO&WNWOTtsB M j ydoOjls MmMd@ES Iskzt
yd mMéd?2 ftsHatsH € EZftOodzjded® tdmMCOdRd. [ j|
yjdzj 2, MmMdmisj 30dyj Mk yjdsSkz WOCIlsptse,
Lzdz IsOlsse. uwlstckzClskztcdtetso Odzdzr 2 ftSHmSH MY s
fteOo dzj dedV tod D Qdgds ™ ds ddtpdpdsy{j dedf#z" j dzd ™ o Oy d
l-fwilsr o, -OSRM@@Af L wodzw jlsfpw ddzlsj ctcOlsd o dz" ¢
Bsydls BTl dMftsd LtsoOd o Mtyjlsodd®d- i H
B, LOSCdBd O O0dzOdzdL odHtse d f sfdzj HMIs
mMser sd2 (ETA) . REaEQ dzdclO@Q df BSWREJBd dijls
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fszz wdslslzj | sdzdzz® d HJjlsOdzdL Jqtetse Odzadzlss € O
dzj j 1 WWJiClsdoeods j MisteOljcedd E§fteOodzj dzdw dc

]l Mo Ckfdtsmisd 1 Isd WOQEOsHEte" yYHj jdorArpslds B S
Btstotsddy HsHf IsddddL Oydd EkZftcOoedzj dzedvw tdmC Od3d ¢
B My udoeoOw SCtdBfdf Shdr 2, cdBSd2, fdmisy
fJuyddede BjLBYfOMdtsMisd d SOyjMmlsea O fteso SHC

]l BL d@3sy desmist ff tod d@idd@dadd WO HVIDY'T 2§ e Oo dzj dz
R[] SWOTOdzOdzdL ftejHBMIsOoadzv jIs SBfdzj & ots
EftcOodzj dzgdw todmMC OB o dMYfr IsOlsj dz' daetsA - dzd €
ddds dL Cdsyjorn Ytoddsj dzj dzd?2 W o dzv-pzfgelzd d H
fsLosdzv jIs orwodzwis:  slsj dzydsOdB ‘dzr fjo Maddkrd
odzzlstcj dgdzd 3 W OC Iststc O3] , sOCdd3d ¢ OS¢ MdzOe
odzi hdzd 3 EZcetesL ORd. 1 O0ftedd3j to, J Mmdzd MdzOB
AMlsOtcjoh ji BGBkzHBOOddj o, st dzj fssmicy |
9 j dzd Vv ff sdzts g[S ddzjfHisdfdsysje j todz 7 toj L Zdzlis Ols s
dzd odzjNdzj?2 EkEcoctetsLts2 wWodzw jlsfmw fAkyj Missyj da
Ndls ftede jfmisd ¢ tdmMCk dgj Msslse jisfiseadw dzO
mMdzjHMmlseadj, ¢ Ytsljtej OCCtejHdlOyYydd [ 3, 11]

dsdzj HEE h dd3 ofQyCdstdgz @fp dzw j Isfw S yP R B] Ltc
fsLosdzvjls Byjddls! dzj Itsdz €5 9o jttsWisdsMlis
Iswy jMmiss jet s dydod dr ~ ftshmdzj HMmlgo-d 2 .
sedlsdL Oydd twdmise, f§LotdvwY nishike]ds)sEhy
ZOdBBdzj j L dOydd &3dd EZcoctetsL Odgd Hdzv Hj WIsj dz

stesdzgd Istse@@zOdBRWOTY o dzw j Isfqw  yj dedz” d3 d dzfmls t
MstcOlsjcd?2 EfttOodzj dzdw tedmMEOBd. RrRMY @ L kW
ZzdL Oydd oL By dshisjRJ @dis Of t§ j 5 Hotdsiz jdgisd Wdzts|
SWOTOdzOdzd L. fwsLotsdzV jIs tOLtcOBOIsr 90OIs! 1 WWj¢
j mMdzd MdzOBts?2 Mlsstetsdats? wWodzv jIsMmw fAdzj HisMIsOIs
tcjls! oL By dshis! §odzkzyjddy csmkzH Okise j &
tcHtso OdedY  Edzzybj Bzded YRS FEJ O tes zOB St6 O
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1 O¢ tsdzj y,-OdOWKY T ftcjHsMIsOQadzv jIs Mdasoe Iz
Hj2Mlsed?2 o YtjLe" yoldzr » MdbskzoOoydw -, me w
fsLotsdzV jIs dZzOBBtcOltstcdd BElstc] @l 5@dzadkt «
oL da Cdatso jdzedWw Qo Oted2de" » MdllzOyd?2 §- &ikd dz
Mlsedj. 1 tdzj JOddOEztE, BBEWQPT Brils! dhf sdz' L 569
Codzlstetsdzy + WW i SIsdodesfisd fteddawlilsr 7 giste f ts
fpdls! dzj sB ey §dBdjes®©€d d tBiMfjudes 0O-dzj {
dzdd MmMdMmisj d3f EZftcOodzj dedvw tdmME Od3d o dzOB B5t6C

lTeotsHr]l twjLiEkd IsOlsj ftoetso jH] dedetse st M
MlsOodzj dgdz" §| yJdzd d twihjdzr Mz Hbks hdj L OHC

T 1 OMCter sO MEkOdbsdydsy © SOV Is P s jsed gl ME s
tctso Odzd v .

1T [BBfdeso Odz -©@tz®@ ztfL GBWOT COyj mMso j dBj Ists
FftcOQodzj dedw tdmMCOBBd o RS [ .

[ {ftejHnjdjd J sfdnmod o -0ddidsHIsd
FftcOQodzj dedw tdmMCOBBd o RS [ .

l sdzzyj dagdz" | toj L 2dz' IsOls e sifits use tsdedy,-6 da@ipHs] d
dzdL wodzw jlsfqw yjdede' a3 ddeMmistclzdzj dzlstsds @ezv €
BtslsCd MlstcOlsjcecd?2 EZftcOoadzjdzdw o dMifr 0O &
tedwn fdhjerna ftjHitedwisd?. 6t f tod §i3d dzj
deds 1 WWJjSIlsdoedasfisd wORMIS Yyl dd HMisse |t
OOdzdL s d, o Ctsdgj ydesds mMydlsj, Htserh jdads

2 Myfdmsec _

Odzdw € Ctdi3f jlIs
dz2vIls 1 tedS OLtsd3 7/
2019ulsOdzH Otsls d «

1. J{eu t R 70 5
COdzdB s sydz' -~ dz Btso
B stesdzsce dd tsis N3B5dss: dz
URL: http://docs.cntd.rdd o c u ment / 1 0

2. JJdu { TR&4YL9 310PdEj H
o1. [. . dlsOdzH Otcls d dg¥ s tc 3,
01.03.2025).

3l jdduyjdsSs ¢. (. t4dd tc tedmMEtse o dMmfr IsOlsj dz
© 20 (31I9YRLEe. heOps:// uch. ru/archive/ 310/ 69

4. 2rn Od3j HY Odzso O | . 1., ] ZOH jdz hdStsoa O M- ¢.
fr sOIsj dz¢ dzts 2 dzOststsOLstEﬂzaﬁﬂdztﬁithzlﬂsdn@madﬂsdmﬁHnFtSHO /1
dzd yy MS¢d4 dzOEGCd.7123a022. -~ 4. 232
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5./ kR O®Rj HY Odgso © [. 4. [ ibsHsdscdy syj dSd to
[ fldsjofj dzdz" j d IsjRdeduj mS dji26kOLSqd. 2023. ~ 3. .

6. v n dgsdzs G qOZOMQTO /¢ . | . | GO dnff o FZOMho d U
0 bsddddse [/ AGtkdR eRsezsH eI B4 3 - .
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8BsBdWHO 1. (- (tSNaMzO&MOBTo o Htosyj My MisteOlsJ
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MisOksd // CCtdtsdkdud MSdy doOkzcd. [ 028SC jiIsddzc d d3d

1001 dStsdz@Ojo0O 1. | ., | Bt dtsO u. {stcd jieliy@dfdd dzts:
Zsets fSHAatSHO o JwOCIsdSE dmfr Ol dz¢ dzsi2 dzdizafp tsfixz O Is
sjls©G. 2020. 89. 23. -~ 8. wuw. 85
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ftesyd My // [ SdsHt?2 H3Ipjd 2. 2014. 8.1. &. 3

226



) ZOkY Hedf@uy Hdv fsldo OS2 Isjte
O jBO fdzzyjddY ftjfOLOsO. [Bl

SO0y &z@O [ 9cj dznls 2 wzPdz

RO tcOo dzj dzadJ Y BHGEESIstse €
IwismSd?2 cwsfkzHOtemlss j dad
LiteOmddse ¢ dzH tgj 26 QudgHte ¢ jejdotfdzy  dz
HsYj dzs @ @Wstsy & dats dzts @

Iwilsmed?2 ctfkzuOtemlss j dad

d dzdzts Is OYIly 2z O dz' dzts s k2 frici@setdsj' 20 dzj sB - 5H d d3sMls s &
| mMmMTAC d&O ttshnd2mMEtsdy twr dfj HdzvW ko j dzd yd dzdtd- o' ) ¢
Zsecdyui MSdrs LOBBdZj 9 O0ded?2, C0O0¢ MdzjHMmlseadj, dzj t5BR I
fsLotsdzveh j2 MddLdBksistd 30REOISY togz® Otlzj yj dzedj H dzv

A j dz! fij If Qdds' H] Bs dzMmistcd tetso Ols ¢ B mOdedL d&3 HJj2Msed
f zZOlsW stedsy | MmmTAC, d ftdoe jfisd dOcdzvHd 2 @tcdd3j t
Cdrn ExJ LOtjecdMmlstcdtctso Odzder » ftoj f OtcOlsso .

IijnkfdHatsn ftod {§tetse j Hijfdsd(dn < fffigiel jsHotsROQiddd™,  § J
sjteftcjlsOydw.

[Mdesodz" &3 toj L zdz' sOtsds dMmfMmdzj Hise Odedw W oty jlsfmw
dLotsHMIso O BdsOdOEZSEcO ftoj f OO0, shdse Odzdetsc 5 e

] dZOWstedsO® | mMmmMTAC Ijrmdsdzseadud MSd dwBsyjls BT IS

ter dzsC [ smmdd.

[ OdzdzOW tcOBBSISO dBsy jls MisOls! Mdse 52 fRUs-Om Odz
dests odzj HisjdedWw Isjmdegsdzsedd o ftotsdy h dzj dgdetsj 1 tetsdL
g 2 S 52 W OtLtdkOyjolkdsd.

szt yjor | siaktsa®cdujmSdj LOBsdoOddw, Sljj Odz
tgdzr 2 tojyjtflsste, BjdZsEC, | MCgpl1l00, Ibjrdatsdzsedw

lojHjldagitsdzseduyj MS dijt a0 BaestEy' ohORM We tolz f ff C
Mcftcsco S HOBEBOVWEY Odzd j 3 HESBteSE Oy Misalg-dzdz’ -
ntsdzj?2 o tteOdzdL d3j . [dzd tOL dzd yoOs Isfpr - s
Bsy desmisd dBj lsOMIsOL Jtetso Odzed W . 1s oadHHE- sCO
dzd Is j dz' detsls€C Odzdz" j, MmkudMmilsr § d Htekzedj ocC

I sdipGor 7 ftoj f OcOIstse HdAdzv dzj yj dzif 8 H dz@2S ts
dL MOd3r = Mmister 7 ftosBdzj &3 d3j Hd yd dz d Bt
sfkzatsdzj 2 btOHdydsdzdz j§ d3j IstsH"  dzj yd dedw, L
dzj 1t WW j CIlsd o dz d MmMbofftctso oy HOF Isiny 2 figisdesd2j,Mis®
Bsekzls ftede jMmisd ¢ MmMdzjtelsd § Oydj dzls©O.

[JHXRZOCts MtsofMmjd3 dej HOo dets yJ dztse j yj Mlsea ts
tejhjdedt HOdgdzs?2 ftotsB dzj di3" , MsLHOs ff jtoor :
ImmTAC.
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] ZOsW stedg®@ | mmTAC (JdBBzdsdBzdkssddzdL & h
fcsdo HOBGB) f jtco OV o Motsjdg ¢ dzOMMj  zOIW
By mOdzdL BBsd3 Hj2Mlsadw. [ dzj € zdzr | mmTAC f
ftcjHMsOoadzwes s fjfIsdH, foodzzyjdedzr 2 dL ddzls
s-Cdzj IsCd Hdzvw -BDEOLAE] X.dijdsdzC@dgd , st Bf-MY J
dzj € &z dzr |, Cshtster | ddzdyddtekzels JjMmilsi Mise j dzder
Mesmistswls dL ditsdzts € dzts dzOUAz fidis 6 5 dzticcOmd BRI Jf st
LWW ] Clsstedzetse 5-Ch3B dBH B y P j ydzse s o9 Oted OB §
(scFv).mTCRc¢dzOy j dzj dzé dzO0 f jfIsdHr , 4§t HMIsOo dzj
Cdzj ¢ d ) o dHJ Ctsd3f dzj ¢ MO YJ dzse j yJ me
(HLAf jfIsdH O (pHLA). scFwvGdnolsCLOdgdoO jds MO Idrd e
v-Cdzj ssyder 2 tjyjflstste o MmMotsyd BYRFPIRAY- M
dzd dzdz" = dMSCEMmMmise j dedets?2 H dMizdz W d HCOSB2 ffigsoj WHL
dzj dz fqy jBdp'ls,sO yjtejL cdBSd?2 dzddeS jte. [ 1]

> T Cell Receptor
Targeting system

} Anti-CD3 scFv
Effector Function
t dmkzdesC 1. wnjBOdqudts) dLBEOYjddj B

s 0Cd] dBsdzj ¢ Ezdr By dzs dmMf sdz' L 59 Ols i
o JH®CO. tOLd j Idfr t©OSCBern GCdzjlstsS toj
BJd&Sd. wdzj HB9o Olsj dz dzts, BB dzOtlkzydo SOSdJ ¢
dzj yj dedv CtdeCtojlsdzsegts adHO t0OCO hmdeLor o9 OV
yqw oisdzi Sdz | mmTAC c@ils@d g B2y dz 3] tztuz?
v-Cdzj ssydese s £ g JslsEa @. toy yJ flstster Hdzw €
sftcjHjdvels ftod fo@chd Bsd] Cdvtcdsets d&Gist
HdMmYf dzdv. [ 2]
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J ZzOMmilsswh j 2 MisOls+ j tcOmMmMdssistey dz f ted dzd
IMCgpl00H dzv  fMtsL HOdzdVY dz2O jets tshdzse j fHtoj f OtcOls

Lo JjOdz dzOV T ] HZOE BBY - Bsdzr  dgj 2 tetsSI)S-ISBH
Hjdedw, otsLdedCO8hOwW L g dzOdesydlstse jsmizt
Hd oefMmMjr fjtoaduydze » L dzcC @) frgdsdaQLd@lz £ | alaste ts
Odz: dzOVv dgHRERS BZQYOMIsOY s k- sdz .

23 deswBtY 2020 GEtSHO Odzcdzd?2 ME Ow ¢ s C
ftojtiinzdL © twjLEdz IsOlsOr Cdzdddyj MSEsgits dMm
BjdzsOWEmMY (tebentafusp, | OIEGMIDOE2 iz d JC
B ZOdesZs2, daj ftsdzeyOeh drn w©Odzj 4 Mdfylsj dzdz
f OtcOIsj "M dzO tjy* orhj.

AKjdzd dMmMmdzj Hise Oded v : tcOL OB BISC O Idy-n dztsC
OdzZOzsc O ftoj f OtcOISO v jBJj dzsOW kMY, tsMdztse Odzac

1 OHOyYddls Lz n sHWh 2 M jSCIste dzdlsj tcOIskz
MsOlsj?2, f0OIsjdalsse tesmMMd2MSCds d L Otlze j ) dzg
sflsdBOdz dzgkt Isjrdetsdzseds AR HdzWw BEC OL Odzdzt

lJjHEhd2 (BHEFG&BGMR dMhd] HtdaCOxEd e dvusjeiyCj s
dzj oOdedj] ko j Odz' dzOW 3] d&ZOdes 3O d f jteori2 1 W\
Isg j dzgsOW M. 1 tjHdjls dmMmdzj Hise Oded W 9j¢ dz¥ Y
Mets?2 Majd" ftesdLotsHMIso O BJOdOMsE O jH Odzdz
dzdf zOIsW sted3s™ | mMmmTAC d@®¢ esmMmd2mMcd?2 torf

[Mdeso dzr | 3j ssH T Ode®dgdin] His® 1Odzd ¥ dzdds-j tcOls
Cseo, © bt ydmdzy MksOlsj2 d §OIsj dzlstse tots
Bd ssHdUud MEdy E2SOLOdzdY Hdzvw MBBtLO ddaW t5tcd3C
COmMoOs hdamw HOdzdzts?2 Isj d3r .

1 Jjtcor deds Isdiifindzy H s OdedWw WwWo dzv j swdzimB St
WistedzOydd, J4 MlsOlsdmisdyd MSOvY tBtcOBSISE O.
MLHOded] MtsBMmise jdegdats? Isjrdesdzsedyj MGs2 M-
B4 dzsOW kMt .
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tdLlkzdz O dMmMmdzj Hso @ QD) ~diztssashg I g - dadfz]
hlsOBdzsets ftesdLotsHMiso O toj Ctsd3B d dzOdzls dzse s |
1 IsOftse: Ckdz sdodtetseoOdzdj, BISHJ dzj dzd ji - € dzj
dzj dzdj tOMmMlseasteddBis?2 WteOSCydd Bj dZz¢ O, Hiaetsd30
CO, C(tdyd felstcdtetso Odzd

rdzv 1 CMmftcj MMdd tj Ssd@3B JdZ2Odzls degsc s ' B j dzC
dez® MmdMmlsj Bz + CMftej Mmdd. 1 Of te JUFUlGEsche3zts ) dz
richia coli. GO MdMmMisj B3O 1+ CMftej MMdd =~
tesMlsO, 1 CtdtsRdy MES2HASHIsteY dets fizls Miz s Tpls o
MlsOIs¢ tso, Cslstster j L OlstczHdzv 6 Is d3OMh IsOB d tot
| ZOo dz 2 T dstsdzf Btedzdtetso Oded j Isjdzjy o€ dzs yj dz
mMBts?2 OctejcOIr dzj cOMsoatstcd B8 B RZKCO. 15
otsL Iy detsl AfO4L s, ISOCOW MlstcOIsjecdw dzj 9 5€ SH dz
dLotsHMIso O, IsO¢ CO¢C fBHEKCOLEHB] 90OjIs ftetso jI
syjde ddLSd2 oratH BjJd&ECO [3]. wdzj ssEZj s
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l 2022 cetsHE B" &z sfkBdzdSi o Od Blsyyls, o
OB zlsOyd?2 ddydedr Ctdzj ydesfmilsj 2 o Mmdzj HMlse d
(T d) oBLEBEBMEZE 9 2 OLBHPcWsdSddday Misds.
sreg ftod fodkRtshd 1 CLBejdder » tefmissor o WO
dzz yh jdzd i Memlsswdzdwy §OydyJ dzstse d fIsdBse (
Me sdBMASFMisdBedzdtckzils HJ2Msead] BOCksW Octse
ftcddzj dzgj ded J sTigts g fijlso o Ols! o MMisOdztso dzj dzd ¥ t
1 51 s sz OCskzOdz detsfyls ftcdtsBtejIsOj Is tc OL
rhGM-CSFH dzv dfMmMmdzj Hse OlIsj dz@ MSdr d SCdzddedyj M<d

GM-CSFyj dztseo j €O ftojHMIsOodzw jIs MtsBts2d 6 dzd ¢
fifIsdHdats2dzdudsPlsdl 27 O. s. d 6 cdzdS Odz®e,
! dqekzjlsmw o LOsdMmddshisd | ®ls Mid gk gakh dod X
rhGM-CSFf tesdL o sH dIsfqw o MY deteyisdzg( MOk tfot® pifts fin df of
Ecoli( 3sdzz e tc Ozt @B YE3) . 2 MEzh | Mdstwdzs P IS  dgjj H t€
rhGM-CSF, i tsdzkz y®dgedgvisihesoB ZOH O jIs o MC B2 dej Isjt
COodtBs dzff C Z dzv e dzOW BOMMO slIs 14 HBs 60 2¢1 O)
Mise | Gdemyisiaelzo j d&zd yd o 0] Is d dzdzlz dztsriGVAGERES Mtd-tc  d3ts
dLojHj @I dej cdzd S smddzsipe gy sfv o dzj OF
Yylsts tejBlzjls tojisdzZHddzcO©. (IO hisdzj ¢ isdzO B
9JC0O0 d orhj tdMml B ROEHdD dedsvo OEH I§ s Qiglgldsdd
H tc ts ) Yighta pastorisH dAf ts dzlz Yrh@B{CSFdssy jIs toj h dIs! 1 Iskz
P.pastoristsB d&zOH O8 Is ddzseddzd ftej ddizgzh j Mise O],
MiGCtcjlsdtctso Ols! OCIdodzr 2 WodzHdteseo Odedz-2 B,
mMklsmMised] cedif jtcd3dOdzedzsL d dzdtetso Odzd v , B'jfRlster
hjolqglsOlsjdz dz' = Mtcj HOR .

sO0Cddz BBtOL 5, H O dzdzts | dmMmdzj H s @3xzd J
BY csHEZYj dzs© dz0O Rfpaksrsy 2 tefstg el W dedw 6 € 5
GM-CSFE ) HOdz dzgj 2N j2 o tsL ditsoy"ditptdfsts t§ y ddh fnjéf disdis cit
dese 5 toj € ts dIBMfCBBazIsdiftsigds] H so Ols j dz2 MEdr ddzd € ¢
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[ OkjtedOodr dl dfBBHfMIse j MdMmisjdzr MY te,
h s © dBdpastoris X33 (Invitrogen 42z ¢) . ] COygmlsej Mo j ClIs
f sdz L tpoRXzg] dz¥ Bj L dzs e j HsMIsOo dzj dzdz" - ¢ .
BOydqw s dzzC dzj slsd H dzets?2 {f BB (H Ss19104ds)) d» s i@ «
YyJ dzl dtolz j dzs2 NCBIGenBanko dzdz" A

1 2€dzj slIsdH dzOw  f tsfpdzj HisS9 Ols j dzi detsfRIsAt BI dzC
Ho j MisOHdd, {§tod Y tsd3Esdizdeds jhipsStotkThasmpEasher | 1 ¢
Scientiic, w2z ¢), M fsHBttd kMdtsesd?2 GlsydecO |
1 sdzz y g dedzlzs f sfpdzj H 59 PWERPARA tdABsfiis i § defv dzji £ IsiisHte
OL O3 tc XHipls KIS hefrrjoFishelcientific &z ¢ ) .

[zdedzzC dzj sIsdHT, dMf sdz L ts9 Odzlz" JJ # dats 2
ey OCydd, ESOLOd o vOBd 1. 1 td&kyjdezd 2
dzr 2 o pVRBXbkad s Mtsislse jIsMilseoze h dd3 MmO 2P0 U tc,d
tej OCyds ftwosoasHddzd o© Isjyddedd 1 y f§wf 22,
dzd ¢ tsd3f Jj Isj dzlE.dedlijXL 18Idej(Krétapencd z ¢). v tc O dzi W s tc A3 0 dz
or mJ wdzd dzO {YEthls dglistH jfipty Ol j i3 100 3¢ ¢/ i3S dz
200 &BCdz. RAdCEZBdJtetsoOdzd o Isjyjdedj desyd
CGdzZOH S dr SCtdzsdzgd?2 HdAdzW o' Hj dzj dzgdW dzOtcOB t5isC
ftese sHqdzd ¢ s5d3d3) WQIAPMREMINGremzO & & RIEEENN

vseOdzdyo 1

] sdk S dzj slsdHur, dMicd Lo Odedz j ¢
L ECdzj SIsdH dzOY § SMdzj Hse O j &z

GM f ATGTGGTTACAGTCGTTATTATTGTTAGGAACCGTAGCC

GM1 CGGGGCCGAGATGCTACAGGCTACGGTTCCT

GM2 CTCGGCCCCGGCTAGATCTCCTTCTCCTTCGACTCAGCCCTGRAGC

GM3 GCAACCTTCTTGCTTCTTGAATTGCGTTGACATGCTCCCAGGE

GM4 AGCAAGAAGGTTGCTTAATCTGTCCAGAGATACAGCTGCTGAAATG

GM5 CTGAAATGACCTCAACAGTTTCATTCATTTCAGCAGCTG

OME GTTGAGGTCATTTCAGAAATGTTTGATCTTCAGGAACCTACTT
GCTTGCA

M7 CCACGCAAGCCTTGTTTATAAAGTTCCAGTCTTGTTTGCAAGC
AAGTAGG

oME GGCTTGCGTGGATCACTTACTAAACTTAAAGGTCCACTAACA
ATGATGG

oMo GGGGTCGGTGGACAATGTTGCTTATAATGAGAAGCCATCATT
GTTAGTGG
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[ € sdzyOdzd .

L C dz) Sl H &zO" §cMdzj HESe Ols | &

GM10 CCACCGACCCCAGAGACAAGTTGCGCAACTCAAACT

oML GTCCTTCAAATTCTCTTTAAATGACTCGAAAGTAATAGTTTG
AGTTGCGC

GM12 AAAGAGAATTTGAAGGACTTTTTACTGGTAATCCCATTCGAT TGC

GM13 TTACTCCTGCACAGGCTCCCAGCAATCGAATGGGA

1 sdzzyj deder 2 o j CSIsstc dzd dzj Pmel (Tieem® Bigfier + dzH 1
Scientifict zZ §) Jlstc OdzemW stcdzd totso Odzd ¢ B gebtgris3dRlg ddg j
ssHtsd 1 dzj Slstetsf steOyYydd s dLoejMmMsdesdzgz ff totslk

ltotso jtoC 2 dzOdzd ydw oemls©oeCd vyj dzj eipfces ¢ j
dzddzc © f Htesyyjorna SCtdzsdd?2. 1 COyj fidss j
dzd dMmraspUBsB HEzY IteOdhi sted3OyYydd, © o ¢ Oy
1 s dzj stcOdemMit stcdzdtetso Odedzse s N ISsOBBO. Bi-J L k¢
hd dcstedL sdzlsOdz! detsc 5-dit F Otsizstg] cPdzg . 1 %

[ dzv tsftcjHjdzjg dedv Ctsfd2desisd oMmMls@mCd -
dzr | Cdzsdzr Ckdz Isdoe dYPB.o O\ ls pd3 3 ffizsz MdsgGHdz ¢
Gts CAzsEdzOBBH dzso tej d3d dedets o' MJj o9 Odzd dzO YRDOM € d
fl € sdgyj dzls tc Oy dnvitdgden L jutzwddz@ ,( 100, 500, 1°
[z HOd dgj 2N g8 | SCrpdjfiie d dej’ dblseCots CdsfBodRtalz’ j €
® ntSH MCchidzgd dzc © BT dzO Y SHIs9 j oy Hj dzO o-Mils O
fd2dzr 3d C dzsdzOzEd MydlsOdzd ! IstcOdzMW 5530 dzls
Zsdzd?2, fsCOLro0Ohdj EMmbs2yder 2, BJjL fto
ZOdoddig MtsH jtey Oded j &5 L J sy d dz0O.

L or" BteOdadz' = ¢ dzsdzatse O dzO dzd L HHEMCEP dzdt ko
tcOh o Odzd o 3 BBAXYPP tediH Qg digggj H'28 Ay 250
MMy jdLdd ddstkzddtetses Odzd 1 0 BME¥ iy B 1&Eds dzd fyc
tcddzO o f ZOMlsditsor n HtosB il OPD@zO 6 O -dgdz o
Isdud M ke f dzisls dzts iz desquiaB F e WP da | E® - fif tod
dzO dz" | Is dzts COLARIOStar(BM®Labtech | j e3P dzd Y Ols j &3 ©Odzj Is ¢
dzd vyd dzsted W ¢ d totso O daddtetts of Qi 4oARNMIMY diilz fiftfgiactat '
Isd o dtctso @dadsts vpdz" 74 f dzOdzh jIsOR 72 y fted 28A
1% BB sOdesadzO d 1: 1000 WSO sH'O] TR ¢ @ sz
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It BCdyoOddd CEkdz sdodtetseo Odzdw IsH j dzw
BdsEOMNMYY g ddstse Oded j dig, ( 3 Adsq dz, ¢ ADEAR L dzOdz
BJdzZCO o CkZoaz SzteOdz' dets?2 Y JHSESBMIsd Ytetso SH
1oy s [4L dBBdB3dzd o dzj o smisOdzOo dzd o O hsfrn [z
Hddzd M ¢GeogESsieR2 50 , O odLEZOddL Odeg € Is id WstBid
CteOMBY 5B h Hus € & dydz'dzls d te 2z ¥ FChebniDag Frpfist j tafts ¢ tc © d3d3”
ImageLab 6.1 Bio-Rad w2z ¢ ) .

tdLkzd sOIst d IssBbyyJ dgficeddzeddzc © d My
slstsBtcOls 3 o Msitsisfd2de » ¢ dzsdzO, fz- Ctsik
ftoj MMddetyjezjdesSO (tdm. 1) . 1 tjLlzd sOIC
rhGM-CSFe Ckzdz! sktcOdz!.dzz¥ Y dHC tsfls

t dIf dzj € Iste s W s @Y-CIEP d3d30 tc Predision
Plus Protein Kaleidoscope (BR®ad,a z ¢)

10 1 dzj CSstesW tste] GteOBd3y dzOB ed¥4H Girsdr s iy tf 5
oJlsmisolzjls ccdzd ¢ 5L d dzd tets 9-0@zddz'G 3 Is ¥ 8 t6 €3 dzgdzts fij 15t
fsdzsmMO dz0 { dzj SlstesW stej GteOBBI ©OL 3" 196. S
JIsmw {sdkzthO, Metslse jIsMmise 8 h GhGM-GEFc dag © $sd df
sSBtcOL 53, dZzOtc OB Olsy I Og 'dINn Q¢ B dApl€ § 1 jd3dz GJlIsd

Victse j dz' riGIRBRMOAR d3 ftecsHEZCIsdo dz d3 € dzts dat
130 &6/ dz, ylbsts MsedzOmMkzjlsmw M Isjtstejlsdyud M
o Mmils ol toj MM sdzdzs?2 . C OMidgffls’®s " 8 O glztizs gV W J & IS

259



Ckdz Isd o JRcsi@p@stizqsy HtsB Qo dzj dzgdj 1 % d3j Is QA dzO
L J . 10 Ctdzjy Skdz sdedteseo Odzdw 56 b d usj fij &
(vOBdz. 2)

v OB d&Zd YO °
 Odedz" | SSilduj M2 §daslsdsmlsd dzO € tsdzj 1

s &zt dz [§sduj MC OY 5§ gzsls des s !
26 55
13 58
4 61

L dzd € 5L d dzd to 5 0 MEAACSFB ¥ dRjojzOMIs OB d dz' &®- d d
Cjdfz, (i ltdkz sdz0 Bdjj §itemfjiSlkds dzOv o

JroH" BjLbkd O] ftHj &zOddsy 0 itg s dzl
Hdv  f & ZEGVCEERO s fTgdodjdts s tt s W dzf Pichiapassnsy j 2
Vi j hdOw L CMYftei mMmdY cJjdO foHise jtoy v Isfy
¢Oo. [HAZOC s HA&Y fdzyj ddY ctdBcj ddscs |
9" Hydzidedw d ®BydmisSd Mmtsc dzOMmdzsi fiadsodty ydg.isdsdz
ZOv wmiufBHES oY SCRPMHS 08 (

1B dzdtscteOl dyuj MSd2 M dmse

1. A Novel MethanolFree Platform for Extracellular Expression of rhé&\bF in Pichia
pastoris / R. Shirvani, S. Yazdanpanah, M. Barghahnizi, M.Shahali // Molecular Biotechno!
gy.2019. P 521B527.
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MddzHtesdBtsds HJ OB J Isd Y4y 2t sfilplictsip'0 2D W@ @deDVIE / o O Ots
2022. ~ 18384, 4. 477
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[ Yyd dz€ 0 WkdCS ydesdzOdzr dzr = tojL jtcotse d OHOI
COHBE M JeOstds? mMdmksjdr BEHEH

]l smisdzd € 59 g Hd@fHBRls,d dfshg fddute © d
ZOftcOo dzj dedj HHGEBIssaCd ¢AdL dsdzs
lwilsmed?2 cetfmMkzHOteMmlse j dad

1 My wisdzjre Ste, Jow g dsdz. dzOk ¢,
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Ckzdz skzter

lwilsmed?2 cEtfmkzHuOteMmlse j dad

[ ctesL 590 [ Oted dg@ @ @zgeS M| g ¢ Hak

LOo jHES N d2 € OB jdHstessX qdgjj HE IS H d
Il wisim&SdhhkH®tmilse j dzdzr 2 kd

skftedj dzS s 1 Odzj tedf)'s z & gz iz

ZOf cOo dzj dzgd J ff SH G tsistiso K Htc § o\ dfls [ dz'
sSBtOL B9 OIsj dz dzr § Is,

lwilsmed?2 GBMEHO&MBSJ@@

b dzdztsls @y dwd dzr ¢ tsyjdfd WEkdC ydtsdzOdz deis g 5o s s B A
hdr fjHOGtEtss dLEyjd 0L 0OIsjdd SOHdB) M JtcO
'l Skt 1 jHOEEedquUi MiBsets dqdmMisdlskzls©O, L Odzd dgds h d -~
Mdzj Hso Odedj Htetseo jHjdes M Utedd34dz;dzlq’t,g;aﬂ31d3dlslsﬂdkfsd3plstk
stesf sdk) stedd, ccdisimMduimncéds ftess ( Yd sde n  d3d
HjSMBse) . 1 C0L0Ods, vyt MmMicjHdj ctelzf § 4 L dzOyJ dzc
tcj Odz' detse s Msmistsw dzd W OHOﬁIs‘rnlmﬁgﬂiznlgisbtsfqaﬂjq;lqgmgffniﬁﬁ]@Izﬁrm
HS2 Cctolzf §3j0 % fips'z ylo® M d = Mw M dzj B dzOG s u’tsd IsdztsP- SYJ C
HsMisOltsydsr d3 tcOLodlsdjdz tejL jtcodsr » oL sy detsfglsj 2 ¢
nsHd@sMIs! ddzHde dHEZOMzZ detse 8 fuBHj-~MHHIOY j d8 tHstdsstdd d2d L dgsupic
OHOfIsdodzr » oL By desMisj 2 B EYOs h - Mwmts fijz HigfgiplsitsR  fr
Misj &3 oMy tecsmlistc Odaeidd dzr "o dzjOkzdsic sted fyGeedz B Z Hij-Is MY
Littotse LHBtse! Vv flodMEGCR]BFIsGPuadapmébd . WL dy

sdzs yjor Jg: fr]CdﬁBt@qu’tstGJfr]u’q’teOlststGdzOW mMdMmisy B3O, ddzH,
OHOf IsOydtsdzdz 2 ff slsj dayd Odz.

lojHjtzipOoetedyujMSOY fos? j fiidsdox d&ow
o lzjls MbotOdz ded® d b€t dzj cidipi daj m tiste ©atzd
HtSs 80% ff jHOGESGESO tWjcekzdwtcdss dmyfrIsr 9 O Is |
NS YO dzs? dzsteds’  dzO R 18 Hevdls fywWis i e HiC
UdMédme LOBEGAdZ] 90dzd?2 WdsdasH' - -Mfisinkz@dthists 9 o
hidedvw [ 41 MYldme@Fd@ , tBJMYJudo Ot h OV stecC
fjtocotsMmisj f j dzdlzz totsdzr o YHSHHJteY Oded d o7 Mts
mMisd ¢ MmMlstej Mmiz.

JHddd dL HeMiskzf dz' = M smMtse tso {f EsiindgzdzO ¢
Hdsiis?2 MdMmisj 3" wWeodzW jlsmW sfilsdsddfBydwy W dLd
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[dIsH" dhfd) wrupmnQpdHse Oded§ §totso j Hj dats
clwisméd?2 etMmMikzHOtemlse j dzdz] P s d&z@akcpq tc ff) 6 I glzls ezd
30MisizH § dzls s ¢, sBlzyOs hdamw d2© 2 Cktemj ¢
UJndesdzseddd se iz delf ©dzd v € . [ ftcj H] dzj tedz" j
BtsteCd EkZyoOmlsdedyr dMmMmdzj Htseo Odzgdw, L Odzdf BOdz( f
skztcr , o Issd3 ydgmdzj OHOfIsdodes?2 WdLduyj ME =
fsHeBBItsaCs2 ([A)), o2t (s 10 yd

VL COYHB2 Eyomsddyr ftejHj dvdd BstWtsd
wdrdesdazsedud mMcdd (vyew, ¢5r d cdfsimdud Mic

rdzv syd dz¢d WekdS ydqtsdzOdz dzgtsets f slsj dzyd Ok
SftejHjdjdd COtHdtt] MY dwdlytzpdsT togf €24 ¢z by
ydtsdzdz 2 ftslsjdzydoOodz mdmilsj @3 CtesotssBBON | dz
Msswdzdw (vaAaw), O IsOCY] RAdHJEM I SEBAROL 5¢

bHOfIsOydodedz 2 ftslsj dzydoOodz (¢1) Bftej HJ d
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o' BdtOIls: MisteB j dzls O tsdtdaBio ¢ j dzlds d A s dzdn.ts'BY) dzdzts
90jlsmw kjrdsdzsedwy tydMmlsSd dzj dalsdo dqtelzmda -

RMMMdzj Hsoe Odzdj bittilbdy MEtsd, f st Istsdzkz

dL 2yj dedets?2 dzOkzydes?2 dzdlsj tcOlskzter .  OMmfipessis toc
stream d Gwydwndearq (dzj dzsdo dqekzmdzsets o J S IsB5GO.
Upstream

1. Il simmlsOdetso dzj dedj C dzj Istsydets? dzd dzd d :
HEK 293T ©OL®BsOY do O Isw dzO 9o BHW dzds2- B O«
mMw (300 g, 5 d@Bddzg) HAZzW EHOM] ddw Ctedtsf sk

2. skdz sdoadsoOdzd f OMHEeBsPL 9 SABIEHEO- (s
sj &3 j wOlkzej R37MCY s LCO* " dds fjtejMmjosd ¢
&0 48 y fted Ijirm N§ bEMmtsedwa.
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3. uvwOdmW jSydw: o MijHkz ooHVEBMHEOHdJ
gagp o | rev, Cr1s {1 CIstsH tsaly] fip@lz yQj | ¢ J dedids Is
gagp o | rev, Cri1s 64 d&0O ddzlsj .o MO, GJ Oz tsB
mMotslsdgsh jdzedd 1: 3 r1s: PEI'). 1 0dzjj HEBBOO iz
(1 &BCc/ dddz) Hdzw ddzHEkSydd M teCidd 8 (g lz )tz
Isj B j jcOBEAKCFE 5% CO

Downstream

1. 1 jtodydzOw sydmisCO: Ckdz skztcOdff -dzOW
dzr = ftedddimMi?2 M dMftsd Ltseo Odedj &3 ¢ dzlz isd dzdzts
stsCj (@B BBteOdZO 0, 45 BECAB dqL ftsddt W dtehnkzd

2. sBdzyj dzlsted tcts o Oxlzjjdz' hsBjiBifpy tdfolj HE) f S d
TFF (@3 3BtcO©dzO 300 Cr O dL dzdt Wdohzd W
Mlsoets BjdeL sdg S dzj OL 7, dMy sdz' L e h j2Mw dzO

3. I]BtlcOBtSISCO B 2L Bz C dzj OL 52 . H -0 9 dzW
CkzBOyYydwY oylsjygld) Hdzv HjGCwOHOYdd o tsB H

4. ¢dzdtsdestsB d3gj dzgdzOVY R tetsBOSSctcOW JwWvis- [ |
IzZsdz¢ j CI Mmul tusE DEAE (Cytiva) o WtsimWo
ftosotsHdIlsmw ¢ tc OHO.J6dEs S d) fijNsafidsl @ ageDi2]i s

5. 1 &8s@d(fgsol i shing): TFF M d&Jj &3B tcOdzats?
FPHOdw jIs BsfMisOtsydz § BJ &S d dedL € sd3wdzj € Iz«
Jbmvw Hsftsdddlsj d! dsj SCtdeyj delstcdtetso Oded j [ 2

6. ABtoRBzdzdtetseo Odzdj: ftoj f OtcOls toj MMy j c
tcOMmlso tstcjj dgedy R O d3f MNadddls,Odf,d) 1% % MO C
ydtedzr » Sdfmdzsls. 1 0 L OCdzs ydlsj dz desdz dls Of j
dzdL s h Oow Wddz steOydw yYjtejL d3j d3BtcOdzdz j
HdJOdj stesds fste 0, 22 BEC 5 [ 2] .

7. t sLdzde d rtcOdzjddggwjs:ls Ceotc d dz® df Palz®ite dztodf
HjteydoOsh jdg CdzOMM ydmlstsls' B, LOBBBAFJH C

tdLlzd O dMmMmdzd H 59 Ofddf s o "dorO WiHip! fipdzelg G j di
dz" = HOdzdz" ~, Missdls ®lsd3j sdIs: tclLikd Isdtelzs
suydmis¢ j ddgtdelad eadjtiAds tc O :
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1. Jlratsu [1: Idltt oadteizmde n *U®HMB/HGd] s
Yydfmistsls 0 { sdzkz yOijfpes chtsi o8 dt2dls. O

2. CWWjiSkdodesfls: 1 0ftse Bydfmlssd:

-sdzyj dzlstcdtctso Odzedj twWOMlsea stc®, MBH ey ON
9 10 tOL, MBS wOlsdg dL 8RO dzj OLE dz2O 40 % [ 1

-orm BB ifMfjudeOjls MjdiSlkdodsj 99% fe
[1, 2, 3].

-TFFdz0 | @iBiingd S dzs yOjls dzdL € sdBsdzj C Iz dzw te oz

3. ulsOBddz dzgsfls: : 1 tsf)dzj-8 GA Qi3 Idrpey QudpfipH RSty
OC My MSRtcOd &ZzOM! O ktetseodzj 90% [ 2] .

ltojHdztsy jdzdzr | IsjmdesdzseduimMSdj tojd-j dedw
cfdzséts o jCltste® Hj Bsdhistedtekzjls f toj dzeiizh j
dsets fBSHABHO, O dd3j dzdats:

-lteddsj dgj ded ] otdzdzsotsets BdBte] OCIsste®
fMemyddeLdd s 293 v o MmoawiLd fm BJtej>dd &3

[ sdtsdzdlsdy j] StdsdSd drm B M j ydee-0s s
detsfyls! twWOLHJjdzj dzdv, O OSSN ] diBdded BOdz! dzkzs H

-TFF LOBj dev jIs ItcOHdydtsdadaets kdz sfig-Oy, d
hlsOBdtetso Odzd | , O SOCY] o' GEBHMAES LOMB]dY ]l
1 CMCdzs L dsdedzlz RtesBOISSEtcOW d ¥ .

sdzt yjoetsy wsldaduydd sl nEhdidmtdedl"Cfyd VY tet
ftesyj MMO BudMsYhf saztzOE s @EE 2 thdse dz A
dZzOMmlstswh j2 tOBtslsj, ftod MshteOdzj dzadd Mistsisa j

l T otsSHT :

1. 1 fAtH] L' MCOdd?2 BftcjHjdjdzr 6 Ctodls
hdj MmisOB ddw fips@ieso fizd dets, Yls B JEHY O] ds@izz! fiphs fipls
657,5, O HtsfkzMmlsdd 2 ¢ tcOHOOMZIS 5 dfzyt jHas o 1
ded v MmisOB ddz desflsd d ddded 3dL Oydd Yoot yH,
BEzW j todz 2 MsMmilsOo H dzw Wistedigz dzd tets 9 Odzed v ,
L-¢ dzz s Ok dz, dzj Yy Jus@ Wz jd {iEEBER teasipdzs € tc O ls dzO W
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fcdBOAC wodw jlsfw ©flsddOd ds?2 d L §sdv
dzdj HdzdIlsj dzt descts o tcj d3j dzd .

1 sodL dzO: [fldBdLOydY Wstdzddekzshjdrs
LG ek lsOdBd detsds, o' hOjls MO dd dsEEsic@)s. 6

1 ©0CIsduj MS O LdOyd®smis: : Jlstser 2 ol
tc Odzj dzdlvn (dgjsls)2 d S dzddzed ud MEBsEts f tod d3j dzj dzd

210 thdtso] ddlkjtcOlkicdr = dhssyddC s
Czj ssS dzddedd HEK 293T o o tsdzdats attsidg dHse s t9
TH d&zj dZsdeodkfdy & e jCkttese ([J) o 03 O
sduimMSdd Skd sdodetse Oded j .

1 soadLdzO: ltedad3j dzgj dedj o tsdzdetso s ts B@-tstej C
BilstcOBd HdEY &OMh kOB dickz j Bscts fosdL o sHMise

160G Isdyud S OW L dzOyd d3ts frplsdzts fopstdaef 8 t3 wigdfy i @ .

3. it OLIcOBBISORZO Hokzr1 IsOf dzOW Mmnr j BO sy
Bj dedzz® " BOsscLOW ds (drm) d IlsO@H.j dzydOc

1 sodL dzO: stdi3Bd dzOydw d3ts dZEFtad B digls &2V Bl s dg@
flskzy j dzyOlblkz® tydhls¥liz f eissy BBIOdo o

11

sjBtejlsduj MSOW L dOydishks: : 10 shdss Od
LY WjClkdodz® Hd" LOReOLO [l fted pH 7, 0.
) 60OCIdyuj MSOW L dzOyditsfis! : 1tjH] skzOc O]

MsMlsOea dzw jIs >9 8 %.

{ BdazOMmIs: ftedd3j dzj dedv : 1 tots 3’ g jteidifiije § ot
Cdr i f OOlstsoT-C dta 5160 dedH ts CCdadRdzd wd MEHd-d  d
Hso OdzgdWw o dtelzfmdzr = 9 Clststetso .

1 jtemf jSIsdoe bHOYIsOyYydw Isjrndesdzscedd H
( AAV, tjbttsoadtckzmr ) .

1 d B dzd ts & to O Whnfthudj ffE < 2
1. Cooper A. R., Sanjeet Benadheera S. Highly Efficient Lar§eale Lentiviral Vector Go
centration by Tandem Tangential Flow Filtration // Journal iwblegical Methods. 2011. Vol77.
Is.1. P. 19. URL: https://DOI.org/10.1016/j.jviromet.2011.06.019 (published: 01.10.2011).
2. Ghosh R. Developing downstream bioprocessing for gene and cell therapy applications :
Department of Chemical and Biological Engineering Rensselaer Polytechnic Institute : Submitted in
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Hsotcj gjdedz” j] o' Lo o ftosdLoeotsHMmMlsaj €
COC HjY O stcds d M jydodzdmistse btstedisL dls

uvilsddzse O ) sdzd dz@ WK & 15 i@
ZOf tcOQo dzj dzgdjJ Y BHGEetlstsoaCd ¢cAOLdBBOYJ
IwismSd?2 cwsfkzHOtemlss j dad

I jdizsL Y tetse | &zOH (. O@ dzi .| teEq 1§
BEZOHN 2 dzQdinpoezRS fEEAs) j HisT B d S
IwisMSd?2 cwfkzuOtmhlss j dad

¢ dzdzs s Oy dtsfdzse j dzj ujdedv L OBtdzj o Ocdzd?2 M dMy s
fjtjagsda sdujMSsets EO,jdOkO (WkdSydsdOd dscs
Yd iz ¢ dz + Svnfde ] e @dzg usdg 58 J MY § ud o OJilsfy dzs fsteRts H EC
kstetscts ©Odzj § ddzd B' dzts dzgj HisMisOlstsydets, o dzd Odzj BT
BslsCj, o20d&dHnOydd, fsdLosHmisa) IsjwcOfdw. dd t f
dztls j 5Of jolsd fiPGOE2 1Jtg) j 50 OMS b dzg j dze, S slsEHis™y 8"
CsRfOdzdj2 [o6f CrRusvye dzO Isjtwtedlsstedd taA [1], =@
Bsdzjj 30. uvOCE2 Idf ljwO0fdd OSlkdodts ©OLodo Ofk
ysts Hjd&Ojls hst@E@Osldy dz OClskOd dzo W o f f d H @
OdOdzdL detse Ols! fMkh jMsokshdj fsedj d d 6ci0ddr
(¢j dzdzO" CBR-EOHtg@G dv), O IOCy] fwjHMlsOodls! (s
HOdzdgs G 5 ) & djddelly OF dijt€ jOudifjdsee. v j St lsdyj MSdivw-qLr f
hj?2 ©OBGl), GMdse’ o008 kMY dO HOdM & &Okydks?2 dd
cOLtcOBtSlIsCd ftosj SClsdes? HBCER] dzsOydd o tORE O SE
Isj O dd MmlsOriS%dfojQjdBs s fip " L 50 O3, Mo WL Odzdz’ Bd
f ZOsW stcds d dzj o OlCE?2 o' MESECoOddW dydietss ®dzdz -
sls odaj Hicj dzad j (dedetso Oydsdeds & o3j stHse dzj yj ded v,
fslsjdzydOd. vOCEBSSBERIBEEOH&YlsdY ¢ ddzes?2 Isj 6O
SBLOLBO O] d dz' & flosctOBd HdY fsHEslksoCd it
MCdn § ZOYWtttd Hi" BLcOddLOydd ©OL©LOBSISH- d ft
IsOls™ dMmMmdzj Hise Oded ! IS @dz’ BB FBW QdfAsyJ o Isd M d d3d
sstedz” i3 ttec OdzORBd d BteOL 5o Olsj dz' dz" s kZytej ¥ H j dad
COHBEBO ' & SEwOddyjdd?2 o ©BA&OMsd Cdjlkssyds2 sjto

sdztg yjor j: fifddgjeldds ydzr j toj f OtceOlsr , Qualjytiyd26esign Is j tc Off

lojH]jddj dzadzOV IsjteOf v HJj Bsdhistcdtckzjls s
RZOMdzj HMlse J dzdz" n, BBy MSdn, O 1OGC Y J
hdqtetsC 5§ tcOLodIsdj MHjtydo Oj Ismw Is J ~Jdzts dzts ¢
M ddad § e dzj BOGP wfslslfgblshldse) Mty @Gsmlsd
ded j 5 ftesdL otsHMisoa O odtelkzmMder » o jClsstese
COHtsD MBLHOt I ¢ckLCd] & MlsOe o tlsteOMmdz].

Ajdzw dmimdzj Hso Odzdw: or wedlsy Cdz6 ydjor J
ftcj f OtcOIlstse d { toj H dfSojddst 5 dfy Islig( @ Is jHeddvd kS 5
GJ dzdzts?2 Isj 6 Of dd .
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1 OHOyd dmMmdzj Hise Odzed W :

1. ltesO0dzOdzdL qteso Ols f totsB dzj d3' tcOL tcOB"
GJ dzdzts?2 Isj 6 Of d (.

2 . t OmMMdstsIste j Is! Ctsdeyj OO HQa IfitatgyH 28 ¥s
stsydzr = Isjrndetsdzsed?.

3. 1 OL te@BKIASO If* dzCflstal stedsr Hdzw f tesd Ljo-tSH M
ssydz" = ftosHEZC IS .

Il jHEhd2 .f gujrdsdsOwY IsjtcOf dw, tshdetso tg- &3
tes?2 wWodzwjlsMw HBMSOCO Gjdzisdyd MEses RO
st Hdzw OS2 Isj tcOf dndiivog|exvi@s Iss HPlg L | GEF @ IO ¢
Gts Isdf O wldsmwishwv Mdmlsj d3f GJdzjIsdyd MG 53
dzj  sMtcj HMlse jdzdets o Isjdzs f OydjdesO© (€ OC
B Miskz dz2OL dzOyj dedw) . v OSCdd3d w41 Vo dzdglIlsmw
dz" | o dteizffdstsjtcr | ¢ dedds ftoj HI Wodzwe ISlfifw. B s
sded HBdydzm tsBjMfjydls: 1 WWjiClkdodatsy o fMmlsts
dzj MW kL' otMmMmisOdese dzj dzdv tod f dzd € Qls d o dzt
deso . 1t f OOIsT ¢ pziplsOCHJEONQ IsIsd § @-B W
Cs 9 o9dH] OCIsdeodes?2 WOttdzsOyjoldyjmMEs2 MmMize
fsdzz yoOjlsmw ctslstso OW dzj O @3sfyleaf jJ dgdi@vis o ¥O dadziz P
foOoydjdlso. vt jMmls: I §O0ydjdsoO fEklsjdz OW,
Cdzj stsBtcOWE stcOdzMH zZydclkzjlsmw dzj dzlsd o d tclz ) dzgr
qdWzLdd oeotHWISMw o hmdseodas) SCtotsowdats] ok

l1toj f OtcOlsT GJjdedzts?2 IsjtwcOfdd btejBlzjls BT
tcOL tc OBSEIsdkjztsB n BHJ BB ttOL OB SISOIS! f dz®@Is ‘d3d H T
MlsOB ddz! dzr § ¢ dzjBsckenca o dzdidzf d fetsdL o sHMise O
f sz yj dedwv dzj dzlsdo dqtekzmdz" n/ OHJ dzsOMMtEyd d te!
dsdzsedud MEdy tjh jddw, MBSLHOIS! Isj n dasdztsa ¢
o2 dzj COteMmise j dedats? Wisteds" , IsOCyj dzj sBrtSH
sBttczHsoOdzdj, Mbtesdls] dz Mlsots f zOIW sted3r |,
IsH [ HdZOSC B L Issls otftesM tjh O &3 IfStdsdO Ctdstdte QfNtgj
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J Sl Htsotsdz des B Miftely SE V¥ J by dmifowj-d o
Mlse j dedzts?2 IsjtcOf dd (o MiwcOoadzj dadd M d i3 tstelsc
l s dBBs HssetsoadL d BteeOddL Oydd HosdL
Msokjls ftocsBdz BO COHEBOBES CEdZEHO. G- { 1
9 Olsjdz' dzr = f totsc tcOdishs sted oz yddaslgdtdnjisiy dzts CH O dzdz
sMisOs Isiqw o twOL dzdydzr = 1 RR, O dz dHEI dz
1 RR -lJ@ dzj HBMISOIC O WddoOdhdtetse Odzdw , Q-dztsh (
2 Misjf jdd dBsebkls ftsCter 9 Ols! dzj sBR tgHJ d3ts
h OQjith®rj sBrisHd dBs tOL tcOBSISOIs! d o9 jMmisF B
orhjdde SCoOddWdsOydd E3j ddijshdamw MY ja
l1toj f OtcOIlsT ¢ jdadets?2 IsjtcOfdd tsBW LIOWEOD B " |
ftojf OcOltse | Istsets By dets HBBdIS! MW FEIsj &
3¢ dzipts o fedzwoqdsi tod dz' dzsfmils! sy des Issdzf S5 5
s a OMJfbdudimMSédns fsyd Mise (dMY sdizl 50 C
Y flskOdz dets jMls! Md3" Mdz MtsL HOdedw Lkdzedo j tofr
Gj asgscOf jolsdui Médn 1§ tcjufHOAOs StoE J ffts)oUs)ted@osts
ststedzr BB IsjmrdesdzsedWw a3 fSHBS2HJjIs HdzW dz¥ B SG
ltesdLotsHMmisots ftoj f OISO disy jls tshdetsar o
sOyujfmMseats ftesHEZSCIO BBjMYfjydeaOjsmw je ¢
2O { OB dL OB MY JudeoOjsimw ftetsyj Mntsd
Mizls' ¢ ts@alitoyesign CtslssteOW HtcjHjdzvjls yj d
ftesyj MMO, o jH! ddj dedets yYJtej L f dzOdzd telds o O dz
&z 2, 1WWjSlkdody 2 d BjLBSfOMd 2 ftesHEZSI |
tiLzdz sOIsr dMMmdzj Hise Oqzd?y, e dtsB B 9§ @
stso G jdedets?2 IsjtcOfdd o00ydes B M jydaols!
Mlsoetsds dmMy sdz! L so Odzdw dLEsdzVIststedz” = Isg = dzs &
Yydtetse Odedz" =« M j ydodzdmistse J&ydOodz dgsy Jiinds®l
Mtstslse j Isise z¥ h QualitydyDdmigy §f Wwd qdzOMmistsw h j 2 Ot OB 5
BlsOdz ftesj-§ Odztcts adatedz” » toj N jded?2 ftesdL o
ECOLOddj &3 S dzOmMmtses ydmistslsr fsd3j M jded?2 ( Mo
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KOHMPONUpYEMaRA 30HD NokoAsHOH 30K A

{dMkdss 1. Jtos]{bsfooOklGEa0 iy §f OcOlsss ¢ j

10 ftej HMIsOo dzj dzdetsd3 f dzOdzj ftetsdL @ sHMlse j C
CdzZstesdzd ez j GZOVY, L tsdzO &, dzsC Odz dzOw $H- [ fr
dZdRL s5dz20 8, GO flddizOd &0 d dzj MéstEjsg)z,j Is
Is¢. thdsedz j StedlsdyimMcédj fHtsyj M ftetsn
ftesyd M shizh jhsedveilsmw f dhftsd? L tse Oded j§

l1tej HMIsOo dzj dzdzOWY cf OB E BERIROs § 5dzdtHE-5 Y
Mlse j dzdzr = M S Is etO@ SZOE®O | I igezz wj dd ¥ dzj dzls d
OHJj dzsOMMtsyddteso Odzdzse s 9 j CIststg® (oo fs@sCls
mMiyy n It ftesdLetsHmlsolz 1 [ A (EyoOmlssO- | [ A
dzdL s Odz M BBz Istcd ydets Hdzvw fHteso jHjdzdW -HO Iz
o sdzv j Is digjHdddE® tdfjts &z yOls! 2 Cdzj stsyde = ftoj O

LYoOMmstse oy dzdy oé¢Aae oCdzs yoOils o MmJjeE
11116 (ftej f OtcOIsstemME OW upstream, Mm¢ &zOH
downstream, HJjLddWdydtekze hda d dtse hdf-m Mt
IsOtew Bs 4 ydzow ) , O 1OCYJ BGMmdzse dz'1r12@:tsd3d P
BOMB P, tOBtsyd?2 BOdS Cdjlktst, (sREOIO t
sdedteso OdedWw 1 (s 29B3)), dbmedghk diRi@mge Gdzdf &
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" 123 ftOdviIsmw o MYjtdstecdOQls j dif tE Gjts Isasjo C df- W dzC
dzj dzd jl12(4", o 1PBR.CSteOdw sy W zOCdzr ). I s
ftosdLotsHMIse jdeder = ftetsyj Mifse dO HOddktsdB L
~ntcOdz] dzd] o dstetsL dqdzl @6 P; h § OWIsto i 6 &Bgk-j dzd J
dzr 2 HBMlskzy Itsdz S8 HdzW wslseo jlsMmilse j degdetsets L O

Lyomsss Yokzyjddwy 1/ A ddzdddls HOaO dHJ
HdzZw GHdseotj &3] dzdetse s f sdzzyj dzedw Hoeokzm HEGLJ
oM sd3tsc Ols j dz' dzr jl46fl5dgj N(jfdafjMf: O t6® Is & ta fim§ 'O € uizk
tc!w d ROl tced Odztse , ftoJ f OcOIststemhCdj downs
MtcjHMlse, ~ttOdzj dzdj EkBtSttydtscets ddzeo j dglsOtew ,
dedw ftesyj Miptsd:2 7u pBsityrtedgjm j(dzadw f sH G @Mtse € d
d 137 ~tcOdzi degPydg dzBRIR®G Y3 8 dzj f smtcj Hjlso J dz
dzedw Hd&zvw Cbkd Isdodtese Odzdw € dzjlIsTE dABDYJ J dz
sydmlsc O d BlHjdjdd] &BsHdWdydttses Qdkd -~ ¢
T 141, 0O H3YGHII ftcOdwismw o M tsditsc Otsdg Hz! dzr
CO WkOCtsdtso d dr dz2Of sdzdzj dedd (LD dfiasmw 4
O dzj Y sMtej HMiso j dzdzts § tets YLi3f HESES o ts HaoldChgla) dad
(fsd3lL35 Y44 o MsmMizHOR 1 8 OtO) .

sOCOVY BteOddL Oydwy fHtesdL otsHMmMIse j dzadetse s L
or MsCsCOyjMmlse jdede 2 ftoj f OtGMB,, dgtis tsds,o jeEsdpgGed H
slseo jlsmMlseady Ctsdzyd fydd Quality by Des+d gn,
sdud MS ks f dzOIsW st€dd IsHsdgdz' tnts dfftoy jfd2feOls s  H dzw

lTeoHr ]l ~GSBH)] e jHY dzdgr = dMmMdzj H 59 O da
L OHOy(d:

1. (OmMidsslstej dz"@ HtetsBdzj 3 twWOLwOBSISSd
Is j tc OifWdddzO deltse O, COHEtseo OV, w®lsmkzlkMmMiseodw

2. 1t OmMhdssistcyy @O H iz detf Jetfsydz € Istso € dzjils sy dz
dzj sBrsHddBsMIs: o B M juyujddd SO0yj mlse © { t

3. ltdoeojHjdz ftesjCls § &zOWsted3r Hdzv { tc
Cdzj ssydz' = ftesHEkzSCIsse, Mdaso Odzdz” 7 dzO & j dac
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1 OEydzOw desodif dz®o j B §f detc & Sz dzd € dz" 2 Odz
BdAHE HJVIdJyYydssds § &zOlsW stedz, COHtse "™ df -G tsdzl
Isdw cjdzdets?2 IsjtcOfdd o taA. 1tOSIsdyd MEOw
o ftojHAs)y jddesdz ftosj Cls] fHtosdL oHMIs®B] dadets
WoBOyjoldui mMSow ftotsdzr h dzj dzdetsls sBtoOL s
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O ls dzgj2smjlsd. RMSEMMlse j dzdzOV dzj 2 assf j Is
st g MicBOEE tcct0BEO, C(clkscOY ool
dzj 2tctsdzdz’ = fMowL j2. 10 dr tMmdaseo j MtsyH OB Is
dzts dzOkzydls! tcOMmY 5L dz0 as@ids’'j dabdzd [ clzOdzjd i ssr Q@
yddzj, BdLdzjMmj, bttcetsoadzj, bkteOdmf stelsjy d ¢
ydf Hj2Mlsodw dzjesfmjlsd daj oty d&O € dO
HOs s YPWEBEGISEO: jj GBRZYyOsl, yYlstsd do
dvls sk ddd ddzz¥ LOHOUk. | wjLbkd sOk4 Hj
BZjj fjHMCOLE) B2, dats Bsdzjj o OtdOlsdo dafs?

Il dzOh j eotjdw 1 dzj CltedyjmMecd?2 bts¢ deteOj
Mlso ®. CdzjSltedujfMmlsots LOHj2MEBo B ®dze dis bz )
zso j C O: s tseaMmMjHdz odets?2 Y dLdzed HEtS Iswy vy ozt
cOLodlsdw 1 dzjClstetst dzgjtccilsdSd Istcj B ILRw j
sdLOydY EkftOodj ded™” Gtesyj MmOk, ftslsjs
Bzj 2ttsfmjlsj2 wordvwlyGd'n shlssR) dj 2, dBdsic-tlkist
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dzdj Ctltstets? dzy dzs MlsOodls! o Htedstedlsjls,
fsHYjteSdoOjls OCkEZOd datsfls! HOdzdzts?2 fls Ols! ¢
Ajdzs dMmMmdzj Hise Odzgdw HOdzdets?2 MisOls! d W o dzw
dMmY sdz' L 5o Odzd ™ drfp S Astdetsi jdig jteXs josd S j, O kOSC Y
9 HOds?2 BlsttOMmdd.
1 OHOYUOB] dMmidzj Hise Oded™w WwWodzw s Isfw &+ weo d
Bj dzj ded v dgj 2tesfilsj?2 o bftOodzj dzdd tsBi j CIsC
Il jHehd?2 fsABBH. 20  MOdzdw HOdzdzts2 d M)ls Ols
Odzr 5 fteddzydyfj WEdSydoddtetss Odzqw djns &z Mt
Mlso OR, CdStejlsdzr 7 Htoddsj O ftod d3j dzj dzd v ,
vOC yj Brdd oMl d' CtdStjlskasE jW .
oL By dets o dzj Hicj dzd]J HOdzdets?2 Isj - dzsdzse dd .
B dzd dLEyjdzr BOjtdOd , tOMmf sdsy j dsdz j
fMdzj uwjet §odzyj zdzOov JdW sedhOydwy B' O O
BtoOdzr SCtdCtejlds j Wafd o t5rj od c@OEOuzdz | oz
MdlszOoydd, M odz Mjddi &3 Moatsdns " Mdzj 2 §5 +
it dLiEzd IsOIsT d mMmdzj H 8o Qdgd2Rte ts fiyjrls dts Bafmjzty dajj d
5dSj Hteddjdws sy HAY ftoscdsL Jess Oddw
BislsC d 1 dzj § Istc szt lisfigvd d o Oxudgjs2 Wpdz W O IsAstcts d3
detso dzj dzd d B OERZOdZMO MmdMmisj d3r . gowyL ! BLGaizO dzf
CdyOjlsmw of tisos d3zO tafdshtsj dzd d B OdZOdzM ©@ Y OjfFls s Is €
ddj. lodHE HjW¥dydlo c¢jdzjtcdtolj c3tsPL Bigtcld it |
Bsh detsflsd BEfdzse dzd 9-OP s HSd YO BiIEE ds R
ded C dzzls* dzj B OdzOdefy, ftedotsHwh d2 ¢ fjte! YL dz
dzj B OOz Btsh dzgsfilsd L Obtetsdzjls + dzj S lste ®fls Odz
flstsls™ dedyj 49 5 )tk stcOBsdds ¢ sls &zt s |
fMlsOdzyd?2, da&kjshdn §dkolkjd df j 1 dzj ¢ IO6tsdz0
odfMmdls I YOMmistslsr Mjlsd. 1 ted 74 520qg.ls e Ha (
l dzaj HsMisOltsydets? or" tcOBtsSlsCts?2 OCIdodets?2
RO dzQf yOflstslsr &¢. | ©OSCtE Mzzydj chto tstew
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ik o] CtcOlsddzO Moty tOBBIE, ftesdmntsH(
dzj HBYfEMIsdls! {ftHtBdsets lIsC dzt yj ddw ff tod
COsls HtstesetsMisswh dj 0o Qtsdf?2 dz'Qjo r 11 gz jd&d e[t t51fij Is ¢
s ftslstejBdzjdedd 1 dzj Slstetsdt dzgjtccdd ko j dzdsyd o O
Yyd 3 mMtsmissw dzdd dBEsh detsmisj 2, §slstej Bdesmisd o

[ dzv fesedesL Jqtetso Odegd W + dzj Slstetstf Sisteges dzj o
stse dMmftsd L k¥ v  t8 0 ydiaky ds mjdztsdy Olsidsal 'j s - da®
My jSIsdodes?2 HddZOBIJSC 1 dzj Shstotstf silstcj B dzj dzad W
orwodzj dzgdd MlsOldMmisdud MEs2 MewiL d BINxHE
SH&ZOCt 1OCd) ftoedtsL ' dzj M smseder Tydlisr
Istetst dfj A dr dzj tej czdzwtcder » W OCItstesea, COC
Yy dze dz20 btsfdzdeots st sz dz0 OS¢ p- Mdzj
ChdesL qieso Oded j, HYwoLotdwshjj MmMtesdls! rftctsc
h Qs h j2 Issydesfmis! 5 o to] dggQifepls zdf QigwisH odig 4[dRY] .
Mlse jJ dedzr = dzj 2tetsMmy sy 2, BdZzOGtSHOKY CBwlster
stsyde" j MewirLd dBiYHE WOSCLteOdd, o dzd wWjs-h d dic
Bs?2. (ks fsLreosdvwjls kydid Motk diece Ols
sd, LOH®OdgHL 'J. {f tots

10 1 dzj SlstesMisOdzydd dzj 2tesMmjils! dBEyg-Is BT
Mlst ¥ MOBsMlsswisj dz' dets?2 ddzd yOflsd ydets dez§f tc ©
BOIs Mw HlosedetsL Jietso Odedd &3 d o wodzj dzd j o5 d
f sdzz yg dzdz" = H Odzdz" ~. | dgpidHnisyj dig{ J B di St WO A i
SBStzZHBSs OdzdY (BSEOjls foscdtsL dqiese @lst
BB a M HOLYydSEsoe. Clkts d@sydls BM sy Msfjtetsis d ¢
cOlslztcO® ftosotsHdddC O dddzd &BOMAEZO o ItOdmW st
Mdzw Is+ off) C W] O MIs! thkilsddzdz" = L OHOY, Isjgsdz MO
BSYHOJIs oatej BBW HdzW Jdets?2 HJ WIS dz! desldipf. 1 ¢
Mlseo j dzdese s ddalsj dzdzj CIsO  dzgj 2tetsmilsi 2 de ¢ to
Cts?2, fwsorhojls ftesdL o t5H d lyjsds’ digsiylgls lizte Ij oL
O BBdzjd UJdB 3% d MdedL PlsslshiEgsg s x § d
f sdzdzV Is' BHdsSBtCOL dzz¥ tokzlsd dedzz OB tslslz [ 2
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1d2sMjlk! OC i d@Boyjls dmfsd L sB-Ols!
LdgjteegjlsduyujmMSdr Bl jCIlstse MA &Rk g -zgz& o tzhl s
dzj 2tesfjlsy HoLotsdzwjls twOMftejHjdzdls! HOHOY
COLHjdjddYydd d dzyhj dL Ezaldt' dc,j L idY sP!
Mtsec zOMBse OdgdetsMisd d tyjdSd tOBstlsr f jsehmtsdz
o0dzd] (oglEddaffPO Mstsyj dz2C O jets COyd mMlsa,
Ybts ®Bsyjls fsdBsy’ o feddisdd-sted bi ddj? @i
Mlse j dzgdzgOW dzgj 2tetsfjls! sy jls §smdzkzydls: dzj ¢
d sf"ks0 fwejHftedvisdwy, L dOl! rdj {dsighgddsls’ .j
ddW stcdsOydw BEHJjIs fjtcjJHO9 Ol MW BIs tzjtcots
csl3z, Gl f8Ctsdjddwy ¢ §Ctsdzj dzd ¥ .

] etsB dzj d3' L OC dz6 yOjIsmw 9o I[Istsdi, Yylsts Hdzw
dmSEmmilse j dzdets?2 dzj QtetsMmjlsd IstcjBlzE Ismw L dzOy
d fmisswddes] ftosctcOBZBBJteso Odzedj, OdzOdzdL ¢
dzgj 2tetsmjlsd. mtslw wtsyjosdHdets, ybts M Isj yj ded
R4 dzaj 4 L dzOyd d3' &3d .

T o swRMatsHY dL dLEzyjdedzr = HOdzdz =, d3ts ) «
Loz Slstetsd dz edsE@UDO Btz WO dHIsd o dsclz Mt
fsmMfjoOw LO Mtsotej d3j dzdz” d3d Isj - detsdztsc d ¥ e3( .
dz' ¥ tOLoadIlsdw, ojH! dzO dzdr dBsy dzs o sd -dzsy
tcso Odedy  Slstcj Bdzy dedw + dzj € Istdc tsfiy sy s dfPr  OEEC
dzdv, Byjdco 1 WW jClkdodesmisd OBl {fLj-tcMmisc
By dzr = Qo Oted?2 d HOY] ©OLWLOBEICO f{ Elsj 2 t
B . RA tSdzdtyjiddssty dddj'Htcg dffesh ot d3j dzd .
HOdzdzts 2 riflstOdedzjjdz®@ § tsfls ©o dzj dzdzOwW L OHOYO dfmMm
2O tcOo dzj dzd 2 Gtodd3d dgj dedwVw dzj QtetsMmiilsi2 o k7t

Il dBdzdsctcOWduyud MEd2 mMydmesc
1l j2tsMmj Is (dzy 2 totsdedzOW Md Is! ) Yylsts 1 Iss s0OC s,
https://blay.skillfactory.ru/glossary/nejronnayget/( H Ols© Bt Oh jdzdw 02. 04. 20 |
21 Odztse [ ., mdBjdzje R., wdRdtodztse ¢. | J2®sdzdz |
sjdzt mMlsets ¢ [IsCter Is™ pttpshiwwiylegp.dg/os2016/W3ERHR0997?ysclid=m81dz
5w86u326931917 H OIs© Bt ONM jdzdw 04. 04.2025) .
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. [ Mtej dedasfylsd o dzgj Hicj dzd®- dzj 2 t
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[ OL1OBKCO d odzgjHtejdzdj StBfd MO &) tet
fjtejCdzs yjdedw s dz® §sHMlsOdeydd 110/ 10 €
sjndsdscd?2 HA&Y ©B@m® O & dsdts

[jtjdrvY j o0 [ & HdddeE Adgls O deHolad d
HeYyj dls SOW jHur 1 dzj¢

IwisfSd2 csfikn Owihlse j dad

zdrtse RO Odz ofiyiniaa]jjdals]

ZOfcOo dzj dzdj foHElsaCd ¢cCdzj Cltcts!
IwisfSd2 ctfiknOwhlss j dad

¢ dzdztsIs Ohydfls Ols! | t©OMMdBOIstcdo Oj Isiw OCIskzOdz dzOW
szOdz dzf = Isjrdesdztced?2 (VR) o BtcOL 89 Olsy dz' dztsd
s 1 dzd G J Isdyd M s VR-lIWrj dets df tisdl chiefd dizd ldz] eztf § dadizdzd Is j
o Cwyg HEnstzd Yy dzlstse d MsbtczHdd Cts® Mugj e §f Isdq Ul
ClsdujMSdn dz0o ' S5 tcOpfgdzts dets2 daj £ de'tetts k2 'ids @wizisls 1§
Htcj dzdJ fMyJ dzgOtedw tcOBSlIsr 5 s jtcOlsdods dg-1 j tej

2 fsls ofgEavy Ols!  BsHj dzr toj Odz! dgr = kEffdzsceo d2 OB

StczHtso Oded j d5. | zOo dzgr 3 toj L zZdz' IsOlstsd3 MisOlsted W o
szOdz desdz ftotsfistcOdemilse j, TooLosdveh j? MmMlstedzH dzd €
Is Od3dzj toG jElSifldatts o 1+ WW jClsdodes f sdzzydls! dzOer £d
Sdzr d3 SBtStckzHtsSs Odzd J 3. [ Odedetsy detsotso o jHjdedJ JHBSL 9
Hy, ftod 1 Ilssd3 o kMdztsoudls'Grls ' BYdzdlfL t€ jJHRdz@E L dE@) Q) dez @ -Hdglzw
Msd {1 dzj§GEslsfgeOctsetss d MmlskHj dzlstse, ddzls j toj Mizs
sBkzyjdd® d ftOCldyjmMéts?2 fcHelse Cj.

sdzt ydierj bpgiftzOodz dOv tcj Odz' detsfls? | SBStEOL 59
otsdz! sdets] BBBtokzHBO Odzd J .

lojHjedjsote] iBj dedesds Rdtej Isjrodesdzsedd
Hjtdsts, Ykt oayjte® BN dzs dzdh ¢ dzOkzydes?2 W Odzls
ots ofd MW Jjter dgOM j 2 X d Elsdpd. detsuc@Bdiy 4 fy dif aiaf dztsigac
ftcOok LOdBOs s 90Oy dzkzs UPRIEY dzzO j D O daj a4
ter, OS] COC otttk jdadzr § Mddzr, BIwH-dydo
otsHMisets, fMistetsdls ol [1.19om1 s slsiztc cftdcodddyj dzf dzd j
VR-Is j R dzsdrsco2j S Istetst dzj 66 j D§ S O fzsdznf sl d o O jizd
{ Mkdpts o O dzsy L dzOyd ded § -Isd Bgslezts § 6 T o34 dz ] dzdsit
ftesyj MMO teBEYjddY $OC fMiskHjdstss, I§OC
Médr foiHftedvsf@ryusbk' SOy siipfsts B EZYJ dd
fteOCIsdyYd MSda dzOo " ¢ pdatstw@BOSIS ™ fois gt dzjlsSidatic tdizmfi
fqw ot j 2V B toj Odz! dzf 2 B jCIlstse L dzj §Iststsi dzj t
ryojls ftOSkdyujmSd) dzOer ¢d oL Od BsmHjjLR fils
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ftesojJHjddw fjtej Szt yjdzed?2 o HJj2Mlsalzeyp-dm |
ds Hd&zw tsBiMfJjyd dzdv ItejBBoOdzd?2 5 1 dzj CIstet

[Mdzso des?2 yjdzr¥ wodzw jlsfpw t©OLOBBIKE O
s JtcOIlsdodzr d3 4o Cdzt yj dedwdz dzO  sH missOGdzyd
LHOIsY d&BsHjdz tjOd dzf » bkmdzsead?2 ®GOHdWBstse d
tcHtso Odzd § O

[ dzv HBMisdy jdedw fMisOo dzj dedets? yj dzd dzj tsE

itcOL tcOB BIsOIs! Mnr j D BEHH pdid ZPEz ) IOQdgy d B

imMeMmMisOea dls: BdZzOdZS f jtoj Cdzs yjded?2 Hdzv d&zO

Il dnkhd2 fdelsits@dz dzov ©Q dddz.dzsWise T 4(lads R
Isj rndesdzsec v, CtltstOv etk Ojls fd Lo Ol
sdzs SOy JIsmw Jd&k t6j Odzr dz" 3. v IstsB" dffr IsO
yqodz desj EkEWRGBBQ@Hlsattzd " dzj 3. ¢ CtcOdz o dzlz |
fisj o] mpMEgzg SOldqdskz, O Mfjydod» dgdj MmJ
90tls Hodyjdedw ctdzser d Isj d&zO. | dbej ft
odelszOdz dz@ d@3 ftetsMMistcOdzmMlso sd3 f sylsd COC M

VR bjrdtsdztedd lsCter 908 ls dzsor | eassL d3ts?
Col@ddydeseo Odzdzr = M Jjydodzdmlstse d bkdzkzyh j dz
RMfsdzt L 2w VR, MmlskHj dzlsT Bsclzls EZyOmlse tse O
fsLosdzvsls dd3 cOLoadoeOls! dOoer" ¢d d L ddzdWw
dsoCj. uvOCYj] VR sy jls jifzzdsha - o D5l di®-ded &L
Mszf © ¢ HBkettdRRlz tBttczHtso Odzdt, yYlstEf-yoOml
sddzsets sBRZyjddw. JdqelskzOdz &zOvw toj Odzikzdzts s !
shddsd ftej diszh j Mise Od3q:

imMLHOded] {WWJCIsO ftedmikzlsmMlsadw yd § szt
ey hjddd L OHOY;

ifsctolkzy jded] © odtlsizOdz dzz® Olsdismi-j tclz,
Hi2Mlsetso Oy f kyjisBdzr A3 BOIj dOdzsd3 d dzkzyh

iddzlsj tOCIsdodesy tsBkyjdedy, SCtlststesjs-f§ tsL
90l o sy MmO~ J JiE@eghydy Y shhtsa Mis®
d deit sSted30Oydd;
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T jtemMsdzOdzdL Oydw tBlyy ded v, fsLotsdzv s h O
qdzHdoedHEZOdz! dg" | EkZyjBder j MijHT, Mslks jIlsml
Hydas©O, yYybt dBsyjls ftedejmMisd ¢ Edzkzyh jdds o

IiMHPHdr tBtOLBoOdd] Btdzjj HESMIskzY dzr d3 H (
IsStclzH dzsisw d3d IStceOH d yd ts dzdzts GLSO 568 jzt1g) e Wodf y J dBC
dzj dzdetslsd, IsO¢ C€OC VR HOjIs HsMmslkzy €- kzyj
BsSets &3 MsO M ddzlsj tedzj Is tsd3;

i1 Cesdesdzd yg ME @& lsv W WM isdfls dztso Odzedw o dtelskz
sBtcOL 59 Odzd d, fsLotsdzve h OW ML HO Ols! tcOL
d My ydd, ybt &ty jils MmddL dls! L OlstcOlsT
fsdLHSd d EyisBdzr § 30Isj ted Odz

tdLizdz O™ d fimdejOdisdas@dafirddets 2 dzOB St OIs st
B &zO o' BtOdO Mnrnj BO ftHMisOdydd 110FR10 ¢
Fetsdzr dzgd & M HokddW f OtcOdzdzj dz' dzts tc OlB)&.Is O B @
Mrd BO B" &ZO oL wWIsO dL dhsyddsOo [ 3].

10 sMmdtseo Odzedd HOdzgdzs?2 My J B3tz fats & ¢f Addzls  dz
tceddzc O d HL O2dz0 Mo d3j Misdes Mts MmiskzH jLdzls O d3
tc OB tsIsOOdgtsfH j3dz2 J sHMSOdzydd 110/ 10 C1,dELBIsts
tetso Odzd 2, fHtosh d&zZO dwdesetsydmdzj dedzr | HBVROB SIS
BsHjdz osHMsOdtsdd H jdedky ¢ jtcOIsdoade » § j to
MlsOdzH Otclsdz” 2 B dzOdz$5 |1, J tfjit€dimsiug dds[QC t§ cAtsdz-B dzO C
dzn 2 f toj Odzt dgsets BI jJCIsO, C0OLOd dzO tcdfi

Kjdz2 1iIsdr & dlyyd dddR@Odzm¥ stcdzOIsste v 1
ZOyd 209 &Hfo dydd MdMmisj &3 d L OctkzL & d dzts¢ (
sBtstcHBBoa OdzdWw. 1 OHjoO Ndzjds d oL we € klstots
sdo detsets f jtemMsdzkOzO, cH] YodzEyOjlsi ¢ o tdzts
BtS?2 8 or atsH] IstcOdzm? tc di3Blsts dd® hdzQ Is gy d3th)dzlss.z
Hdzv sz yj dzdv tOL " jdzdw dzO o' f tsdztdzd dzd 4
Mdzj Hso Olsj dz' detsj o' i tsdzdzej dadj f j toj € dzt yJ dad 2
ZCOLOdZO CtdzStejIsdzOW L OHOYO.
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t dMkzdatsS 1.

Tpegnpusmue
Lex

PA30OBBIM BJIAHK IIEPEKTIOYEHHA Ne 7

HamieRoBaERS 31SKTPOYCT2HOEKE I1C MyxTtoa0E0 OPY 110xB

(mOZCTAHINR, PACTIPETYCTPOHCTEO, THERE)

20 . H29a10 "ac,
KOHeI Tac,
3anamme Ea nepekmioucHEe. BhiBecTn B peMoHT T1

Bemecrst AIIB B-1-110, CB-110

Orzmounrs B-10-T1

1 HTE OT SHHO2 & B-10-T1

Brmacure nnakare: cornacro [1T5 «He exmouars padoraior mozm
Orxmiounts B-110-T1

TIpoeepuTe oTENIO9EEHOS monoxaExs B-110-T1

Bemecurs mnaxart corzacro [TT6 «He exmiouarte paboraor mozm

O ) L 4 kD e

Crare op p E OeMax yIp B-10-T1 manam=nu PV-10xB g murozoit
Crare op E emax v B-110-T1 manamenu vmpaenemmzT1.2e
mHTOEOH

10. IIpoeepuTs cocTozHm: omopHoit ssomammt [IP-110-T1

11. Orgmsowurrs IP-110-T1

12. TIpoeepuTE oTETIOM2ERO2 mono&emu: [[IP-110-T1

13. Bemecure muakate: cornaceo [IT5 «He exmmouars paboratoor momm

14. TTpoeepuTe cocTozHm: onopHo Hsonamm TP-10-T1

15. Orgmsoumre TP-10-T1

16. TIpoe=puTe oTENON2EROS mono&erke TP-10-T1

17. Bemacure muaxats: cornaceo 115 «Hs exmmouars paborawoor momm

18. ITpoeepuTe cocTozmm= onopxoit monamm 30H T-1

19. Orxmsounre 30HT-1

20. TIpoeepuTE oTETION2ERO2 mono&emks SOH T-1

. Bemecure mnaxart: cornacro [TT5 «He exnrowate paboraior moams

. TIpoeepuTs oTcyTcTEN: Hanposemus Ha [IIP-110-T1 ecropory T

3. Brmiounrs 3H IIIP-110-T1 ecropory T1
I 2 3HIIP-110-T1 scropory T1

i TISEATH IITB«3

. Oremsounte TP1-110-T1

27. Brmousrs 3H TP1-110-T1 ecropory TL

28.Bi TISKATE 3

29. Bemacurs mnakats corzacho [115 «He exmouars paboTaor moam:
30.IpoespuTs oTcvreTER: Hanpoxsmut Ha TP-10-T1 ecropory T1
31. Brmsounrs 3H TP-10-T1 ectopory T1

32.Tpoespurs exmouerHo: nonoxemns 3H TP-10-T1 ecropory T1
33. Bumecurs muaxats cornaco [TT6 «3asexnenon

34. Orpazurs xsHaToM pabouse MacTo

33. Bemacurs muaxaTs cornacho [TT5.

t dMkdzsSS 24 j © izOdes W j

mdmMindd. &y dzOedd

40 j KO fsHMlsOdYdd

110/ 10

dzd 2 .

oL By desflsi- § ots

stcj dzOY j&O

ylsts foLotsdvjls fbtekuddSod b
d SlktcOBOIsT o Ol IsHsjdPOMElEa O . HE Ists Mk h j Mise j d
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drn GfitsL dzOdzdesisd fted twWOBBI] M dzOfMmlstzy h d o3
YydgHjdzsse d OoaOttd2dz = MdlskzOyd?2. uslgelzH da
&zotedd © bkyjsdzr m COBJddzj SOR d ObkHtdtsds@AEY 'F .
OQolssi@BOIsdyd M¢d Wotedzdtekzs smfw o wlsyjby; ¢t
HitLOfdMmd MmjMmMmd?2 Mdzky Ok HdEY O0dzOdzdL O fsh ¢

l tORS Or ftesj CIlsO g ridete | datizts p j He patzts h )tz
ADBBH | dzj 2, bkojddyj O HjkOdk]JLOydwdigra{jCls
dz2" 3d d ftedodzj SOl dzt dgr &3d. I Mmj 1Isd Emtse
odLEOEZdLOYdd d ddelsjtejm fsdz LsoOIsjdzj?2 €

10 tedfp. 3 ftojHMlsOoadzjdz oadgjhdzd?2 odH {E
m sBERBF- dsdise dd.
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