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ocHonuofi u ncnoiloratenrrr"nh
cpeAcTBa on:toolerrpounorb
nuoli uepapxuu (txo.uranrocrd)
yftr. Cooruoruentne uoHarufi
3agauu, qenr4 I4 t."rr*"..nrb
f, ; cpeAcTBa rrpoeKTr.rpoBaHr4g;

ycrpofficrn .irervruecrzfi,
cxeMorexHrauecrufi, cl.IclrqMore{frrzuecrolf, gJreKTpr,ruecrzfi,

Srzsra.recrzfi , lonojroru.{gcKmfr,

3a4anpre Hr a np o eKTup on af 
4 e ; Kol\4 rrneKcH ah uz rp ona unprarropn

YponHu rrpoeKTr4ponauul,T Hnr$rpamruml orrrlzKo-gJreKTpoH

cxeMorexHuuecrufi, craclr€lMore]rurrzuecnnfi, gJreK

rrporpaMMHuft ; crenenr up4erpa{uu (saror} M:ypa),
Parge.rr 2. Oynr<qrz

clIcTeM, SJIeMeHTOB II KOM H

Tepra I Crpyxrypa

tbHble

eHrPrB

Cogepxarure reMbr.

,'|
! I :',1.



cpeAcrB vlnvr, (forouuru lr orrrpoHr4Kr4.
flaccznniu pr arrTr4B:rras. ofleMeH'rHaf, us4eiluilr fiolyn
Snenrpopa4uo gJreMeHTbr lru ycrpoftcrna (f

Teuil 2 9neueurn as 6asa railenprft

Crpyxrypno-(fyuxqzotralrunre cx

Co,qepxanrre reMbr.

@ragu.recxas uplrpo4a ueN4rorunofi
xapaKTepr4 crvKa r,roHuofi I xonanbnrnofi u
Kpr,rcTaJrJtbr; nptapoAa Ar.rprepqronuofi,
n:arauo4efi crBkrs. cun B ail-4ep-Baanrca.. K

Cogepxaurre reMbr.

Teua 1 MuxpoeneKTpoHHbre rex
Co4epxarure reMbr.
MurpoeneKTpoHHbre rdxuorlorzz n odroeuer(TpoHrirKe.

eAr.rHoM KOHCTpyKTTaSHO -rekuoJroru I{CrfO JrH eH Lrr4i c epur4

yHr,rrroJrf,pHbrx rpaH3r{cropax - MOII ur K Ofl-norura; quQpo

Teua 3 3lelrenrttas 6asa vrgnelturfr. eKTpoHr4Kpr

Cogerpxcanr{e reMbr.
SreMennras 6asa 'yts4enui,t

Crpyrcypa r{ KoHcrpyKrlur c

HasHa.renue u Srasraxo-rexHoJrorl4

$ororpanrsr4cropoB ra $otorzp[cnopoB.
PasAer 3. Texnonorr4qecrrde rlpct

6noxoe lr y3JroB Jra3epHbDi or.rcreM r4 KoM

B.s3r,r E TBepAbrx Kpr,r

Merarrl4rrecnofi cnsg

HHbIE TIOKA3ATEIIVI

uit. Korranuerclr

KOHqTpyKrltrr4 VrcIIEJruIfl. HA TEXH

opr.reHTarl[oltroft vr uu4yrcquounoft cograBJrflrorrlnx
ycFrbre rr oecKoprr rre qz(pponrre uukpocxeMbr Hil

Mr.r.KpocxeMsr ua 6r.rnolrpnrb<

rlrrecKr{x lroJrylpoBo,4Hr,rKax;

B Kpr4craJrJrax. Molerynfipnble

,i

KI4 Lr [pI{eMHHKr4 uslyueuufi,
Jra3epHbrx Jrr.rHeeK rr MaTplrq.

LlcropoB, Qoroggpp5ri,

orrTr4Ko -3JreKTpo Hl{br}t

bI I4HTetpaJrbHEX MIIKpOCXeM rl

r.rKpo cxeM ; rro JryrrpoPoAHt4 KoB a.rr)

Tznosrre rexHoJro

TexHoJIOtlrqecKue o

BCTIOMOIAIEJIbHbIX

MapmpyrHbre, oreparlz
r{3MeprrTe.rrbHofo Ko

TexnonorraqHocrb

SKOHOMI4IICCKI-IC.

cr,rcreN{br rioeQ$
KOHCTpyKrIr4r{.

orIeHoK.

I'IKVI: I4CTOq

Ila3epHbrx I?r
crpyKrypa

H3TOTOBJIEHI,I-'I KOHTpOJTt

r.r B o[TogJreKTpO

Ag. TEXHOJIOTIII

fIOBbIE

oIrTo9JreKTpoHIIKe

euuit - KOMMyTaTI

fo V }IHTC

s r4snerzfi on

r4 cpeAcTBa r,rcn

KTOUCKIZX urufi KaK csoficr

BoAcrBeHHuia ylacro4, rloif,
ocHacrKa. Bz4rr ocnonnrrx,-,it

HOJI0TI4TIOCKOIO [pOqeCCa -
14 Hepa3pylxaloilIerq, upxnroro iz

Hus orrroorexrpoHuix uzrenuit.
usAerm:fi orrrooJreKTpoHr4Krr:

t I'

KOHCTpyKTT4BHO| O COBep[eHcTBa

rroKa3areJlb rexHqJIofr4.rHocrla
qHocTb; MeTOA gKcrrepTHbry

OHHbIX ocnonanuft;

MOHTA}KA;

p6renanufi iz

cneroeoAri;

fi no AucqnrrJrrrqeCo4epxrailu$ upa

rcrlnonalrnoft

.rra6oparopurrx
PasAerr 1. Ousrqecx4e puronr,r ra rua



na3epHbD( TeXHOJTOTUft 
"

O6rerr rr rrpeAMer xrayquoro
r4x cocTaltJltlolllllIe.

@zsu.recKne ocHoBbr pa3Burrrrfl

MaTepu€rnroB ofrToSJIeKTpOHlrKI{,

Tenra 3 HanpanneHnf, pa3Br.rrrlrr Korr

cpelcrB

Coqepxarue rpaKTrrqecxzx/
flpolreno4crnennrrfi v rexHo

cpeAcTB.

Sranrr xu3HeHHofo rllrKJra

Ae'TeJIbHOCTI{ Mafr4cTpa TeXHI4K[I r4

onTo3neKrpoHHbx cpeAcTB.

ConepmencrBoBaHr.re KoHorpyKrlun

e o6racrr,t nasepHoft TexHr,rKr4

puofi (fuszru. Bu4u Mareptru

nfi - npuvepbr rex r4Ktz' u34e nr4ft o nro gnerrp o HLrKr4.

B OOJIACTI4

HbIX

sJreKTpOHHbIX

BKIAOB

sausluir.
Klru npoqeccbr TOTOBJIEHKI'

TIbIX cpeIcTB. llpurvrepu
ontoFl4t4 Ha ptl3n gTaIIa)(

,{rzanasonrr gJreKTpoMaruurHbx r.r3Jr

T eu a 2 Mar epualhr orrro gJrerTpour4

C o4epxarue rpaKrr.rtrecxux/ fffrX :laffSfl4fi.

Ananr,rs csoftcre Marepr,ranoB o

t4

I4

y3noB u 4erwrcfr:.

pe.4cTB kn coBeprxeHcTBoBaHr4Jr
_!

3BO[QT34 OrrTr{KO-9JreKrpOHHFDf

.;l l:,i

orrToSneKTpoHHbDt

upoSeccraosamuoii

xcLI3HeHHOfO IItrKJI€L

llpusnarn crrcreMHocrlr KoH a 9JreKTpoHHbIX
KoHcrpyKrluz (yponHn KoHcrpyrrunnofi w),

[apaMerpoB z xapaKTepl,rorr{K. Coornro
gneKTpoHlrrsx cpeAcrB. Qafiavu, rleJrr4 rz

gJIEK:I]]OHHbIX r4x ocHoBorroJrararcqg4#,

we nonnruft poBaHr4e 14 KOHCTpyr.rpoBaHrre)

I4IIECKOE 3A,IIAH Ha [poeKTr.rpoBaHr4e. cpeacrqa

HVI[. 9JI brx cpeAcrB. Snerrprzuecr<ue,
pHar, Sfr aJIbHAfr, DpITHIII{[I4UUrbHa4,

. cxeMHo-v3JIO Vr yr rrronocxeuHdrfi Merondl

Vponuu BxoAr4Mogffiqr

,x (npo$eccr4oHaJrbHrrx),;ff

, Vponuu KoHorpyKrgq4,q&

';-jE
Horonpou3BoACTBa, ;/,f

rrpoeKTLrpOBAIJprfl..

cxeMbr gJreKTpoHHbD(

Oupe4en.aroqvre

sneKTpoHrrbx cpeAcTB

KoN{nonoera

vep apxvn o rrTo 9 JreKTp oH

rcoucrpyxqzfr c

KO|O IIOJI ur (6uronsx).
orrpeAenrrcrlr4e

cpeAcTB M rnofi cnssz.
O6ecrre.reH[e Kaqecrp auzgettuil u sx I4IIHOCTI4 OIITOSJIE

Pa:4e"rr 2. @yux
CLICTeM, 9JIeMeHTOB I4 KOM

Tenaa I Crpyxrypa o4rpoJreKrpoHHhrx

Coqepxauue npar<ruirtcnux/na6oparofulx zausruir.
HasHzr.reurae enexrpitl""tr cpeAc;rB.] Crpynrypu

crpyKrypa cpeAcrB

pHbre cxeMbr Ko-oJreKrpoHHbx ppu6opon 
1a

HrHbD( CpeAcTB.

KoHcrpyKrranuo{ uep apxuvi,,

I,I II3TOTOBJIeI{LIfl gJleMeUr:4gfr
' i -''r

crpyKrypa cpeAcrB

Irlccner4onaHue cpelcrB, ypo
9TAIIOB XKI3HEHHOI AHVI',. V TEXHO,

6asrr. 
lI,Iccne4onaurae crpyiciyprr repeAarol
I

Krypbr repeAarolrlr4x onToeJreKTpoH

'lauoearr

l:1

.v

' li
I

vrogyleft, ltcrorrHlrKoB

HONOII,Ifl II3IOTOBJIEHI4g,



6agu.

Irlccne4onanr,re crpyKTyphr BoJroKoH

coeArrHr{re neft u pa":nern4rblefi . Mero4rr
Tepra 2 Sneueuruas. 6 qsa ustrerui4 Nru

Coqepxanue uparrliudcxzx/l
lloxonenur ra cocrabribre qacrrz ort

Muxpoc6opKa KaK rqAypoBeHr 1-ro

Tepra 3 Sneueurn ax'Pqsaraa4enuft on

Coqepxauue [paKTr4rrecrrax/

Bu4rr usplerruir orrrogneKTporrH

rrporr3BoAcrBeHHbre npoqpccbr rrpeAn

Crpyr<rypa, rapaMerpbr r{ xa
Tznoeas KoHcrpyKrllrfl Jra3epHoro Ar{o,qa

Tunonas KoHcrpyKrlr{r M4Tpr{qbr ura3epnbrx

Pasler 3. T'exnonorrdqecKrre r
oJroKoB r{ y3JroB JrtBepHbrx cr4cTeM r4 KOM

Teura 1 Mur<poeneKTpoHHbre rexHoJro

CogepxaHrre lpaKTa.recxzx/n
llporpecc Mr.rKposJreKTpounb.rx r

KoMrI JreKcHar MLr Kp o MuHrd arropkB arJurs.,

Paspa6orr<a rexHoJrorr{qecKoro il
6noxos tr y3noB.

Auan[s rexHoJrofr{qHocrrr Ko}rcrpyK

B rrporr3BoAcTBa OTTTI4KO-sJreKTpOHlIbrx cpeAcTB,

a rrpoeKrr4poBaH4s. ji

r{3foroBJreHI4r Aeralefi orrrr4r(o-gJIeKTpoHHbD(

,,.:.ll

o rrrLrKo-gJrertpouH$x 6loron, y3Jron ra,4eranefi . . .,,,i.

Tepra 2 Texnonorura MexcoeAuneHuft orxToSJreKTpoHr.rKe i

C o4epxarue npaKrr4Fecrcux/na6o

Mero4zr<a reprvro-niaNyyMHoro

rx saHsruft :, :rr.:,ir\

I{poBaHr4r rerrnoqTBoAoB Ha KoMMyrarl[onnrrk
ocHoBaHr.rrrx MJII na ycr{nonrce IHEBIO

-l
EEi4P3KWTH2-Ion.

MeroAzxa tepr'ros"y{opoft inapxz
4522.

Mero4rzra ceJreKrnBHpfi c6ot'rcrz 4pr

! vY trlz-lvlt.

JIJI,{ upra cpoprce MnA Ha ycraHoBr<e K&S

u pytilFroM pexr{Max
l

MATI,IqECKOM

urcpoc6opror"

I{,4e [eqarHbrx

pMLIpOBallIu

ii
14 r4HTefpaJjrsrjx

l

[poBoAHr4KOB \4
' i:l

I
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rEtD-&l
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ToHr<lurenoqHbre v rorcriourrerro"rf"r" rexHoJrorprr{

laccr.rBHbrx KoMrroHeHTo" rA nonQpxuo ct" iu"tuaparrbHbrx rrJrar.

Ocno

pactleTa

OCHOBAHI,I)BaHI,I )Te

Mnorocnoftnrre neuprlrue rrJrarbr. pco6ennocrn MoHra SneKTpopaA[roSJreMeHTOB kI

ilEIIATHbX NJIATAX.

nslerufi orrrogJr

rtx gauqrzfi.

JIJII Ha y$ranonxe scld- 1O-ir.

orlTrrqecKr4x napauefpon JIJII Ha ycraHoBKe

ycrpoft crn (pyHrqvouanrrlo{ snetrponrar<u

Teua 3 MeroArr xonrlp$nx r4 ucnbrraH

Cogepxauue nparrurrec

ouepaqzfi npoqecca c6opru MnA.



Irlccre4onaHve ocuorjuhx xapaKTe onTl4qecKofo rlr

5. OIIEHOqHbIE CPENCTBA
rrPoMrElKyToqHoft nrrncr A ilO I{TOIAM

U YqEEHO.METOAEqECKOE OIB

vIEHTOB

5.1. llercyruuft rcoHrpolrr
Bonpocon rc pefirnul-rcoHrpo.nro 1

Hagnrr.reHrae cpeAcrB oneKTpoHr4Kr,r r,r

oneKrpoMarHrrrHbx usrry1reuuft. vrc noJryrrpo
r{oxpanrcroro. PacnpeAeneHr{e 3JreKTpoErHo IIIIOTHOCTI4

flpznqunrr o6pa:onaHz-a eHeprerr.rqecKr4x .3r:anu
vepapxLrr4 (nxo4zuo cru) ourosnexrpoHulbD(

rrHTerpaqu[ Mr{KpocxeM; 3aKoH Mypa.
llpusuarcu

TEKYIIIEIO .IIfl YCTIEBAEMOCTI4i

Arrcur4rrJfirHbr
CAM rrTEJrbHofi panorul

(fzsu.recrcux noueft. [nanasourr
MaTeplra[oB rro MeToAy

cB.g3I,I B aTOMHbtX KpI4CTaIIJIaX,

IIr{KJra r.r ypoBHr,r xoucrpyxrueHofi

Hocrlr KoHcrpyxrlltra. Crelenn

' 'ri ,

B TBepAbD( r0JrynpoBoAril4Kax;
B Kpt4crarrnax. IIaccuBHa{ tri

rroJr)rypo

Bbre Mr4KpocxeMbl yHr4[oJrf,pHbD( Tparr3r.rcropax'i

xapaKrepllrcrr4Ka r{oHHoft, ronalerrnroft z nlerarum.recrofi

Bonpocrr r pefirranr*KoHTpoJrro 2

@zsrrecxaf, npr4poAa uexaroiranoii

AKTI.IBHZUI SJIeMeHTHag 6aIa
3nenrpopil4t'rosJreMeHTbr u ycrpofi crna
cBeTon3nyqarcqr4x 14 Jra3epHbx ArroAoB.

cBeTou3ryqarc4{x lr Jra3epHbx Ar,roAoB,
Bonpocrr rc peftrltrr-nonrponro 3

flonynponoAHrrKoBafl, [JreHormafl, ]

MHKpocxeM; urarpoc6opKi4. Tonxonleno
TexHoJrofr4rr,r. TexnonoM.rSc*ze npoqeccbr

MOII u KMOII-non4Ka; rlu(fponue EMbI HA

us4ermir. onrogneKTpoHllxLr; I{crorfivKlI npr,reMHr4r(I]

TEXHOJIOII4UI fIEqATHOf O

I43IOTOBNEHI,I' JII4HEEK

TEXHO JIOTEHECKI4X .IIO

scxzgon. T
SKOHOMIAqECKI,IE,

clIcreMhr roeQ(f zqrzeHroB I4

Konrpo.rrrubre Borl

1. Ha:lna.reHlre oJre

crpyKrypa. cpeAcrB

2. fiuanazourr
onTogneKTpoHHKr4.

HcrpytKTr4BHoro coBepmeHcrBa I
TexHoJIOTTTTIHO CTIA rcOn CrpyXr-1ul,l;

bIE I,I

hD( Jrr{HeeK vMurprl

VI TOJICTOIIJIEHO

EHIIV -
: cBerc) ; BOJTOKOHHO-OrrTr,r

JIA3E Ar4oAoB. BnIu
IT,IqECKOIO

peureHr,rft KaK cBo

TIOKA3ATEJII{

IIo

TexHoJroilarl Iagroronueuuh
rpynnoBbre HHTerpanbHbre

MeTOA sKClepTHbD( orleHo

5.2. fJtpovrermyrorrHa qus rro [roravr ocBoeHr4.f, Ar,r JIrIHbr (sr<sarvreu),

Hbn< cpeAcrn" Tunonax.-,
.:- lLr qlTpoHl[r

uft - lpnuepu uxuvrciletuit

brx cpeAcrB.llpu npo$eccuona-usHofi

fr,rr4 Ha pa3nr,IqHbrx xv3HeHHOrO III4I(na

. OcnosHoft r,r ouoriltelrHuft
npor{3BoAorBeHHbre npoqecCrr flpeArrpr4rnr,r

nJlarn"hurx

orrTosneKTpoHHOrO BO.4CTBA.



5. flonolenlrfl. Lr coclaBnue tacrz
orrTogJreKTpoHHbrx cpe,{cTB.

6. Crpyxrypa, naparvrbrprr u
cBeToAIrOAa.

7 . Tur'osafl KoHcrpyr{qur Jra3epHoro

8. Tzuonas KoHcrpy4qns tu:aeirxu
9. Tunonas KoHcrpyKuus Marpurlbr

I 0. ConepmeHcrBoBafrre

IIapaI\{eTpoB II xapaKTepuCrlar. O

(upo(f eccaouamurx) lr ereKrporrrrbrx
I 1. flpusuar<u cucreMuocrr,r

KoHcrpyKrlvu (yponnu KoHcrpyKrrasuoff
12. Ivhzrcpoc6opxa KaI( rroAyposeHr I

vepapxnv o[TogJreKTpoHHbrx cpeAoTB

15. I,Icxo4ubre AaHHbre rpoqeoca
cxeMbr sJrrSKTpoHHbrx cpe4cTB -

1 6. CoornorreHrre nonsrr.rfi
3aaauu, qenrr I{ TexnI4qecKoe 3aAalr[e Ha

1 7. TexuonorurrHocrb KoHcrpyKrlr,rpr

urrx cpe4crn. 3 eHTHafl 0a3a

cTr4Kt{ CBeTOAprOAa,

o,4a.

oBrur KorrcTpyKrlr4s

blx Ar4oIoB.

Erbrx,4r.roAoB.

3neKTpOHHbIX CpO{r B, I4X OCHOBOTIOJIa|aTIMX

(parropn

InlrpoKoro

r,r 9JIeKTpOHHbTX

KoucrpyKrluft cnequalbHbx
uur (6uronux).

. VponHr,r BxoAr4Mo crr,x

f, sneKTpoHHbrx cpeAcTB.

wLr).

KOHCrpyKTtrBHofo y
Texuolorzs I43roroBlrettl4.f, KoMMVHI4 Karrr4 Hbrx ocHoBanuft u

I 3 . @yuxqn oHaJrbHo-y3tonoft , ysnonoft, cxeMHo- I4 MoHocxeunr,Ifi
KOHCTpyr4poBaHr.rrr rqeeK gJreKTpoHHbD<

14. KounoHoBKa gJreKTpoHHbrx c

MeTOAbn

1 9. TonnonreHorrHblo r,I ToJrctronJreFlorl bIE TEXHOJIOII4I4

rraccr{BHbrx KoMrroHeHToB Ha uonepxuocrn rrTerpanbHbrx rrJraT.

20. Ocnoenue rpe6oBanus r [o neqaTHoro M

Tpacc[poBKr4 u pacrreTa 3 E IIEqATH MoHTaxa. llperarvr

Ar.r3 JreKTpr,rqecKr{x o c fi ue-1aumx I{3 reTI4rIaKCa,

prr. Yponru{ KoHcrpyKrzsHofi

prpoBaHr,rfl npoBoAHr4r{oB r4

oco6euuocru
I{ HE.trOCT'ATIfi4

IITA U CTEKJIOTEKCTO JII,ITA.

HHOCTI4 M SneKTpO-paAUOOneMeHTOB Ll

IIEIIATHbIX IJIATAX.

KTpOHHbTX CpeACTB. JIEMEHTbI JIOKZUI.bHOTO

Tenrclsrre rpy6xz" Tnnonrre

orlpeAeJrrroIIIlIe

rHofi cs.flgu.

yl,rpoBaHr{.rr 9 Hbrx cpeAcrn. 3leHrpuqecKIle

, QyurcquonaJrbnafl., HHUr,IIIUturbHar.

r.re r4 KoHcTpyupo r.re sJreKTpoHHr;rx cpeAcTB.

ponanve. C flpoeKTvpoBaHr4s.

Hbrx cpeAcTB. HbIE I,I

. KounnexcnrrftKOJrr{qecTBeHHbre [oKa3aTeJl]I TeXXtO,

TexHoJroruqHocTr{ KoHcTpyKrIuv. gre
b orleHrfl4

cpeAcTB.

I 8. KroyyyHI4KaIIIIoHHbIe oc4oBaHr.rt Hbrx cpeAcTB BI4NE IIEqATHbX U

r.rHTefp alrbHbrx [JraT. TEXHOJIOII4I4 IZ HVtfl.

ii i]
l
I

.i

21. Mnoroclofturre
ycrpoficrn (fyurqrouan gireKTpoHr4Kr.r

oxJrlxAeHlrt

Qrrocodu

IIJIATbI.

oxnaxAeur4x (fynrquo blx rFeeK eKTpoHHbIX

cxeMbr oxJraxAeHlr fl MUTp Jra3eplrbrx

23. Buenrur4e Bo3Ae Hfl

22. Ocnonuue

LIOHI,I3LIpytOq[e I,I3JIrIeH Mx
KoMrroHeHTu. Ko
cpeAcTB.

Hbre cpe.qcTBa: opaqrrr{, yAapbr,

wvtBJlvrgIJI4e Ha K0HcrpyKutru lr
po3arrlprTbr 9JreM Lr y3JroB 9JreKTpoHHbX

tsafl. croftxocrr v pa,4r4aur{oHH:aJr24. llonrexovcroft paluraq
olrTos[eKTpoHHbrx cpeAcT

5.3. Ca*rocroqrerbHaq pa60Ta mrrlerocfl. Carra aat pa6ora o6yuarorrler,c,cr



- ClIOTeMaTIIqeCKoe [3yqeHr4e yrre6Hpro Mi4TepLrana

HarrHoft Jrr{Teparype;

lrccneAoBaHr4f,;

- [oIfoToBKa K TeKyrueMy KorrTpoJrro uft u npoueN ofi arrecrauuu.
TeMrr ecce, pe{epatoB, crareft, npal
Coqualsno-npanonrrb rpeArrocbrrrKlr

KO-Opr{eHTrrpoB urrx siaAaHnfi

$oprvrzponauur oroyponnenofi
o6pasonanns s P(D. CQepa nayrnofi MarvoTpa.

Bepcr{TeTa U rrpoMbrrrrJreHHoro npeAllpr4slT,r4r.
Ilpozsno2lcrseunrrft r{ TexHoJron{qecrHfi n

O6rexr, rpeAMer, rlgJrb r{ pe3ynbrar
Jla3epHbrx rexHoJrofr4fi. O$rexr u upeAMer
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