Cunapom Lapna



MKB-10

= Apyrme cuctemHble NOPAXKEHUA COe AUHUTEABHOU TKAHU (M35)
= M35.1 Apyrue nepekpecTHble CUHAPOMBI

- CMeLUaHHOoE 3000AEBAHME COEAMHUTEABHOM TKOHMU



OnpeAeAeHmne

- CuHapom LUapna — ayTouMMYHHOE 3000AEBAHME COEAMHUTEABHOM
TKOHM, BKAIOYAOLLLEE CUMMNTOMATUKY NO KpamHem mepe 2 C3CT m3
YUCAQ CAEAYIOLLMX: CUCTEMHAS KPACHAOS BOAYOHKO, CKAEPOAEDPMMS,
AEPMATOMMO3UT, MOAMMMO3UT, PEBMOATOMAHbBIN APTOMT.

~  COnNpoOBOXAQETCH HOAMYMEM XAPAKTEPHbIX AYTOAHTUTEA K UT-RNP
(paHEee M3BECTHbIE KOK AHTUTEAQ K ENA).



February 1972

- Mixed connective fissue disease-an apparently distinct rhreumatic
disease syndrome associated with a specific antibody to an
extractable nuclear antigen (ENA)

- Gordon C. Sharp



SOMNMMAEMMNOAOTUG

=  JOYHQOY YOCTOTA HEUM3BECTHA.

I MNccAeAOBAHUE, MPOBEAEHHOE B OKpyre OAMCTEA, LUTAT
MWHHECOTQ.

1. 3aboaesaemocTb 1,9 Ha 100 000 B3POCAbIX B TOA.

2. CpeAHM11 BO3PACT HO MOMEHT MOCTAHOBKM AMArHO3A - 48 AeT, 84%
>KEHLLIMHBbI.

2. "Hopsexckoe"” ncCcAeAOBAHME.
. 2,1 HO MMAAMOH B3POCAbIX B TOA.
X/M=3.1/1

° CpeAHWM BO3PACT HO MOMEHT NMOCTAHOBKM AMATHO3A — 37,9 A€T.






[1ATOQOU3MOAOTNA

- CnAaQMCoCOMa — COCTOUT U3 5
MAPHK (SNRNA) + 6eAKOBbIX Step 1.

A group of five snRNPS's,

JOOKTOPOB, BMECTE COCTABAAOLLIMX o ibonudsdpioiayis, ars

needed to bind to the intron

MAPHIT (SNRNP): UT, U2, U4, U5, U6, [l

= U1 RNP — OAMH 13 CNAOMCOCOMHbIX
SNRNP.
Step 2.
The snRNP's bind to the intron

o 7OKDA CIHTI/IFeH iy COCTOBHOﬂ qOCTb and cause it to fold into bring the

5'and 3’ ends of the intron closer

U 1-RNP 1 OAHQO M3 OCHOBHBbIX together, making a loop. The ends

of the exons also move closer

MMLLleHeﬁ ANG AOQHTUTEA ﬂpl/] :ggzmz;toeventuallyjoin
cuHapome LLapna.

Step 3.
The intron detaches and the splice sites
connect to make a mature mRNA. The

introns were previously thought to be

“junk” afterwards but most are used in
other processes. The snRNP's detach
from the intron and are used for more
splicing.




[1ATOOU3MOAOTNA

ABO MeXAHM3IMA NpeBpaLlLeHna MaPHIT B ayTOAQHTUTEHBI:
1. ANOMNTOTMYECKAT MOAMAOUKALLNS

2. MOAEKYAIPHAI MUKUKPOUS



AMNONTOTUMYECKAI MOANAOUKAL MY

- Bo Bpemsa anonto3a O6eAKM NOABEPRIATCA NMOCTTRPAHCAALMOHHOMU
MOANCPOUKALIMM M3-30 AKTUBM3ALLUM PA3ZAMUYHBIX DEPMEHTHbIX
CUCTEM.

-  OTM MOAMADULIMPOBAHHbIE BEAKM KOHLLEHTPMPYIOTCS B
NOBEPXHOCTHbIX MY3bIPbKAX AMOMNTOTUMYECKMX KAETOK M CTAOHOBSTCS
AOCTYMHbBIMM AAS MMMYHHOM CUCTEMBbI.

=  AHTUTEH-MPE3EHTUPYIOLLIMMUM KAETKM MPEACTABAIIOT QHTUTEHDI T-
KAETKAM, KOTOPbIE BbIAEAAOT LLMTOKMHbI, KOTOPbLIE, B CBOKO O4YEPEAD,
CTUMYAMPYIOT B-KAETKM K BbIDADOTKE AHTUTEA.

=  AHTM-UT-RNP-aHtmnteao, aHtmn-Ul 70 kKAa-aHTuTteAo m aHTmn-UTl 70 KAC
PEAKTUBHbIE T-AMMDOUMTBI, LLUPKYAUPYIOLLIME B NepmdoepmiecKom
KDOBM, ABAAIOTCSH OTAMYUTEABHOM YepTom MCITD.



MOAEKYAAPHAS MUMUKPONS

|2

OK30reHHblEe AreHTbl (MHJOEKLMM, AEKAPCTBA, TOKCUHbI, XMMMYECKME
BELLLECTBA) — AMMHOKMCAOTHAS MOCAEAOBATEABHOCTD
HECOOCTBEHHbIX OEAKOB MOXXET MMUTUPOBATH SMMTOM B OPIraAHM3IME
XO39MHA U MHAYLLMPOBATb BbIPABOTKY QHTUTEA.

HERVbI — HEQKTMBHbIE MOCAEAOBATEABHOCTU PETPOBMPYCOB
4YEAOBEKQO, CAEAbI OPUTMHAABHBIX BUPYCOB, KOTOPbLIE ObIAM
MHTETPUPOBAHbLI B TEHOM YEAOBEKA MUAAMOHBI AET HA3AA.



HERVS

- Y 90,9% NAUMEHTOB CO CMELLIAHHOM BOAE3HBIO COEANHUTEABHOM
TKAHW (MCTD) (n = 22) 6bIAO BbISBAEHO MPUCYTCTBME KOHCEPBATUBHOM
NOCAEAOBATEABHOCTM POl BUPYCA MMMYHOAEDPULIMTA HEAOBEKA
mna 1 (BHY-1) B8 AHK, BbIAEAEHHOM M3 CbIBOPOTKM.

- Y 100% naumeHToB C SSc (N = 9), MOAOXKUTEAbHbBIX HO AQHTK-U 1-
pmboHykAeonpotemH (RNP), npucyrcteosaaa BUY-1-
KOHCEPBATUBHAN MOCAEAOBATEABHOCTb PO,

Identification of retroviral conserved pol sequences in serum of mixed connective tissue disease and
systemic sclerosis patients, 2004.



HERVS

SNRPB small nuclear ribonucleoprotein Involved in pre-mRNA splicing and the encoded protein

polypeptides B and B1: cross-reactive with may also play a role in pre-mRNA splicing or

the p24 gag protein of HIV-1 (De Keyser et al., 1992) snRNP structure. Autoantibodies from patients with
systemic lupus erythematosus frequently recognize
epitopes on the encoded protein (from RefSeq)

SNRNP70 small nuclear ribonucleoprotein 70kDa Plays a role in nitric oxide-mediated apoptosis
(U1) cross-reactivity observed with HIV- gp120 in macrophages (Messmer et al., 1998)
(Douvas & Takehana, 1994)

Table 2. The number of viral vatches within the autoantigens reported in HIV-1 infection. The results are shown for each autoantigen and for
each viral protein. Env fold refers to the relative enrichment of vatches in the env glycoprotein (e.g. column mean: env/gag or env/pol)

Autoantigen env gag pol vpu rev vif tat nef vpr Row total

SNRNP70 4 0 0 9
SNRPB 27 4 0 43




HERVS

- “The close homology with an already incorporated HERV-K virus
suggests that the HIV-1 vatches may belong to this and other
retroviral or viral species, or to previously nonpathogenic ancestors
already resident in the human genome. For whatever reason, HIV-1
viral proteins closely resemble fragments of a large sample of the

human proteome”.

Extensive viral mimicry of 22 AIDS-related autoantigens by HIV-1 proteins and pathway analysis of 561
viral/human homologues suggest an initial treatable autoimmune component of AIDS Chris J. Carter,

2011



KanaccrndomkaumoHHble Kputepumn (Sharp, 1987)

boAbLUME KpuTEpUU Maablie kpuTepuu | AMArHos

f—

1. BOBAEYEHME AETKMX:

A. MeHee 70% OT HOPMOAbHbIX
3HAYEHUKN AMCPTYIHOM EMKOCTU
B. NMpoAndoepartmpHoe
NOPOXKEHME COCYAOB MNPMU
OMONCUU AETOYHOM TKOHMU

C. Aero4yHad rmnepTeHs3ms

. Anoneums OnpeaeAenHHbin: Anti-UT-RNP
AHEMMS (He meHee 1:4000) + 4 1
BoAee BOAbLLMX KpUTEPUS

. Nepukapant

- Thespur BeposatHbIM: Mo KpaiHen

- AemrKoneHms Mmepe 2 BOAbLLIMX KPUTEPUS
YmepeHHbIit mroaut (M3 MEPBbIX TDEX) + 2 MAAbIX
Kputepms + mT1p Anti-UT-RNP
He meHee 1:1000

2. TMNOKMHE3MA MULLLEBOAQ AU

z . Malar Rash
deHomeH PerHo

. ToomboumtoneHms

. OTeK KUCTEM B Kputepun CKAIOHEHUS
4. OTeK KMUCTEM AdHAMHe3e Mquo3q: AT K Sm.
10. ApTpuTt

3. MMo3ut

VO ©® N o A W N

5. OtcyrctBme Sm AT + HOAMYME

Anti UT-RNP + Anti ENA 6oaee
1:10000 11. Hesponatms

TPOMHUYHOTO HEPBA




ANt-RNP 1 Anfl-Sm

Frequency of serology at fulfillment of criteria for mixed connective disease among Olmsted County, Minnesota residents in 1985-2014

Numbers positive/numbers tested (%)

ANA 50/50 (100)
Ant1-RNP 50/50 (100)
Ant1 38-A 7149 (14)
Ant1 35-B 0/49 (0)
Anti Sm 9450 (18)
Anti 8¢l-70 2/40 (5)
Anti-centromere 0/13 (0)
Anti-ds-DNA 1/35 (3)
Ant1 Jo-1 1/41 (2)
Anti RNA polymerase T 0/2 (0)
Hypocomplementernia  1/32 (3)
Rheurmnatoid factor 8/34 (24)
Anti CCP 0/10 (0)




SupplementaryTable 2: Clinical characteristics of patients with mixed connective tissue disease (MCTD) who had positive anti-Sm and did not
fulfill the classification criteria for systemiclupus erythematosus (SLE)

Patient
number

Age at
fulfillment of
classification
criteria for
MCTD (years)

Sex

Initial presentation

Presence of auto-
antibodies (apart
from ANA, Anti RNP
and Anti Sm)

Presence of
low
complement

Development of

new major internal
organ involvement

during follow up

Evolutionto
other
connective
tissue
diseases

46

Female

Raynaud’s phenomena,
arthritis and dysphagia

RF

MNone

No

57

Female

Raynaud’s phenomena,
arthritis, dysphagia and
heartburn

Antilol, AntiScl 70

MNone

Mo

Female

Raynaud’s phenomena,
heartburn and
leukopenia

Anti 55-4, RF

Female

Raynaud’s phenomena,
arthritis, ILD and
pulmonary
hypertension

Glomerulonephritis

and pericarditis

Yes (SLE); 2.5
years after
diagnosis of
MCTD

Female

Raynaud’s phenomena,
arthritis, ILD,
lymphadenaopathy,
swollenhand, myalgia
with elevated CK

Anti 55-A

No

Raynaud’s phenomena,
dysphagia, swollen
hands, myalgia and
leukopenia

Glomerulonephritis

and pericarditis

¥es (SLE); 5.5
years afterthe
diagnosis of
MCTD

Raynaud’s phenomena,
arthritis and swollen
hands

Anti 55-A, RF

MNo

Raynaud’s phenomena,
sclerodactyly, swollen




Supplementary data

SupplementaryTablel: Clinical diagnosis of 214 residents of Olmsted County, Minnesota who had
positive ant- RNP but did not fulfill the diagnostic criteria of mixed connectivetissue disease

Clinical diagnosis Number (%)

Rheumatologicdiseases

Systemiclupus erythematosus
Rheumatoid arthritis
Undifferentiated connectivetissue disease
Primary Raynaud phenomena
Sjogren syndrome

Cutaneous lupus

Fibromyalgia

Systemicsclerosis

Polymyalgia rheumatica
Dermatomyositis

Post-viral arthralgia

Mixed connectivetissue disease
Ankylosing spondylitis

Kikuchi syndrome
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KAQCCUMAOUKALIMOHHbIE KPUTEP MM
(Alarcon-Segovia G., 1995)

-  AA9 MOCTAHOBKM AMATHO3Q
HEODXOAMM OAMH CEPOAOTUYECKMM
N TPU KAMHUYECKMX KPUTEPMUS

(0BA3ATEABHO CUHOBMT MAM MMUO3MT). Tabnuua 2. Kputepum noctaHoBkM anarnosa (Alarcon-

Segovia G., 1995)

CuHpapom PeitHo

CUHOBUT

u [MoBbileHWe TUTpa aHTU-Ul-
Otex kvcTet RNP aHtuten Boiwe 1:1600

Mwuo3sut

Akpocknepos




1) Common Symptoms
Raynaud’s Phenomenon
Swollen fingers or hands

2) Presence of Anti U1 RNP

3) Mixed findings
A. Systemic lupus erythematosus (SLE) like

Polyarthritis
Pericarditis/pleuritis
Lymphadenopathy
Facial erithema

Leucopenia/thrombocytopenia
. Scleroderma like

Sclerodactyly
Pulmonary fibrosis
Esophageal dysmotility
. Polymyositis like
Muscle weakness
High creatine phosphokinase (CPK)
Myophatic electromyogram (EMG)

Requirement for diagnosis: At least one common symptom,
with positive U1IRNP antibodies and one or more findings
in at least two of the three categories A, B, and C.

KAQCCUMAOMKAUMOHHbIE
Kputepmmn (Kasukawa)






SLICC AWArHoCTuyeckume KpMTepMM CKB (2012) SLICC anarnoctnyeckue kputepumn CKB (2012) - npog.

= B 2012 ropy rpynnoit Systemic Lupus International Collaborating NMMYHONOrnyeckue KpuTepum:
Clinics (SLICC) npeanoxeHbl Hosble kputepun CKB, « AHO
PEKOMEH/lYEMbIE NPYU BKITKOYEHNUS NALMEHTA B KIIMHUYECKOE « AHTH-ac-IHK
q nccneposaxue. Mo cpasHeHuio ¢ ACR, 6onee cTpatuduumpoBaHsl
Ccy6Tunbl ayToAT, oyeHeHa BaHOCTb C, qonyckaercs, uTo

s QHTK-SMm

BH MOXeT 6bITb «eAUHCTBEHHbIM nposiBneHnem» CKB. = ADJT;
Knuﬂuqe_cxue_KpuTgp"": = HU3Kkui KOMNNeMeHT (C3, C4),

» OCTpOe aKTUBHOE NOpPaXEeHME KOXM = MonoxurenbHasn peakyus Kymbca.
» XPOHUYECKAs KOXKHAs BOMYAHKa

» $13Bbl C/IM3UCTO POTOBOIA/HOCOBOI NONOCTY,; Ana gnarroza CKB gomxHo 6biTe 4 npu3HaKa, OfuH 13
» Hepy6LeBas anoneuus KOTOPbIX - Nt060I MMMyHonoruyeckui (a-AHK, AHO, a-SM,
« ApTUT AT k kapavonununy — a-KJ1, chuxenue C3, C4),

« Ceposut Win,

« MopaxeHve noyex BH, noka3zaHHblit 6uoncuen + AH®/anTn-gcAHK.
» Heliponcuxuyeckue nposiBneHns
= [eMOnIMTNYeCKas aHeMus

« Jlenkonenus/numdoneHns;

= TpoMbouuToneHus.




ACR/EULAR 2013

Kaaccudukanmonnbie KpUTEpHH CHCTEMHOM cKaepoaepmun (2013) [5]

ITapamempuwt Bapuarnmpt npusnaxkos | baiawvt

1. YnAoTHeHMe U YTOALLeHUe KOXXM 0benx pyk
BbILLIE MSICTHO-(paAaHroBeix cycTaBos ([TDC) 9

2. YIAOTHEHME U YTOALIEHUE KOXMU ITAABLIEB « OTtex ITAABLIEB

« Bce maAbLbI AMCTAAD-
Hee [IDC

3. AurutaApHas MuieMus  A3BOYKM

4. TeAeaHrMaKTaA3UU
5. Kanuaasipockonuueckue usmMeHeHUS

6. AerouHas apTepuaAbHasi TUNIEPTEH3USA U/UAU
MHTEPCTULMAABHOE TTIOPa’KeHe AeTKUX

7. @enomeH PeltHo

8. CrieunuyuHble ayTOAHTUTEAR
(auTK-Scl-70, anTueHTpOMepHBbIe,
K RNA-noaunmepase I1I)




TABJIULA 4. [lnarHocTHueCKHe KpUTepHUH BOCNANUTeNbHbIX MMONATHH, pa3paboraHHbie Bohan u Peter, 1975

KDMTCDHH AUATrHOCTHKH Kpmepuu HCKJIIOYCHMS

. CuMMeTpuyHasi MblllIeyHast c1adoCTh NMPOKCUMAIBHBIX rpynn Mol 1. YeraHoBIeHHOE HeBposloruyeckue 3abosieBaHue, MposiBIsiiolIeecs
. [NoBbilleHUe KOHUEeHTpauuu MbliieuHbiX GepmenToB (KDOK, AJIT, MbILLIEYHOU €J1aDOCThIO
ACT, JIAT, anpaonassl) . MuacreHust
. A3meHeHust Ha DMI: KopoTKHe, HU3KOAMIUIUTYAHbIE, noaudasHbie . MblwieyHsie aucrpohuun
NOTEHUMAIb! JABUIATE/IbHBIX €AMHULL; NOTeHUHaIb! HUOpHILISILNY B . 'paHysIeMaTo3HbI MHO3UT (CAapKOU103)
COCTOSIHUM MBILIEYHOrO paccyiabieHUst U BBICOKOYACTOTHbIE [TOBTO- . MHdeKUMOHHBIH MHO3UT
pSIIOLLIMECS pa3psiibl ). Merabonueckasi MUOIATHSI
4. Pesyabrarthl OMOINCHUM CKEJIETHON MYCKYJIATYpbl: HEKPO3, MH(UIbLTpa- . Muonarusi, BbI3BaHHasl 3HAOKPUHHbBIM 3a00JIeBaHUEM
ums garouuTaMu
5. Cneunduyeckue KOXHbIE H3MEHEHUS

JIMarHo3s jaepMaToMHO3UTa: 4 KpUTEPHUs, BKJIIOYAsi KOXHbIH CUHAPOM. JAMarHo3 noJimMuosuTa: 4 Kpurepust 6€3 KOXHOro CHHApOMa




TABJIULIA 5. Hoeble knaccucuKayMoHHbie KPUTEPUH BOCNA-

nutenbHbix muonatui (IMCCP, ACR, EULAR, 2016)
[Tpu3Hak bajuibl

Bospacr nedrora 3aboneBanus ot 18 o <40 ner 1,6
Bospact aebrora 3abonesanust =40 ner 2,3
[TopaxxeHue MbILLILL
CabocTh NPOKCUMAIBHBIX MbILLILL PYK 0,7
CnabocTh NPOKCUMAJIBHBIX MbILIL HOT 0,6
Crubarenu weu cnabee pasrudareliei mweun 1,6
[TpoKkCcUMabHbIE MBILLILBI HOT cj1abee QUCTaIbHbIX 1.5
[TopaxeHue KoOXu
[TepuopOuTaIbHBIN OTEK 3.3
[MTanynel I'orrpoHa 2,3
Cumnrom lorrpoHa 3.4
Jducdarust uam apyrue npusHaky HapyleHUs: MOTOPUKH
nULIeBoaa
JlaGopaTopHbIe NMpU3HaAKu
K®K
AHTH-JO-1
Cymma dayuios*
JlaHHbIE OBUOTICUH
UHbuabTpauust SHI10MU3USI MOHOHYKJIEapaMH,
KOTOpble He MHOWILTPUPYIOT MbILLIEYHOE BOJIOKHO
UHbuabTpauust NEpUMHU3UST WKW IEPUBACKYJISIDHOM
obnactu
[MepudacuukynsipHast arpodust 1.7

[Tpumeuanue: *Ecau nposeieHa OMOINCHUS, MOJYYEHHYIO CYMMY HeE0oD-
XOAMMO YMHOXUTh Ha 0.9 U cinoxuTh ¢ SayuiaMu, MoJiy4eHHbIMU [PH
onucaHun Ouorncuun. IlpU OTCYTCTBUM MOpPakKEHUsl KOXHU OUorcust
obsi3aTe/ibHa. BbiCOKast BEPOSITHOCTb BOCHAJIMTEIbHOM MUONATUM, €CITH
o0wumit 6amn cocrasisier >7,5 (>8,7 npU OTCYTCTBUM MOPAXKEHUSI KOXM)
st pacueTa BEpPOSITHOCTH BOCHAJIMUTEILHON MMONATHU UCMOJIB3YIOT
KaJabKyJisitop: www.imm.ki.se/biostatistics/calculators/iim




2010 ACR/EULAR RA Classification
Criteria

Swollen/Tender Joints (0-5) Symptom Duration (0-1)

0 <6wk

0 1large joint t SEwk Patients

2-10 large joints Acute-Phase Reactants (0-1) with a

0 Normal CRP and normal ESR score of
1-3 small joints 1 Abnormal CRP or abnormal ESR 26

Serology (0-3) have

0 Negative RF and ACPA "definite"
2 Low-positive RF or ACPA RA

3 High-positive RF or ACPA

4-10 small joints

> 10 joints (2 small joint)

ACPA = anti-citrullinated protein antibody; ACR/EULAR = American College of
Rheumatology/European League Against Rheumatism; CRP = C-reactive protein;

| ESR = erythrocyte sedimentation rate; RA = rheumatoid arthritis; RF = rheumatoid factor.
Aletaha D, et al. Arthritis Rheum. 2010,62:2569-2581.




AeyeHme

-  PAOHAOMM3UPOBAHHbBIX KOHTPOAMPYEMbBIX MCCAEAOBAHUM MO AEYEHMUIO
CMELLQHHbIX 3000AEBAHMU COEAMHUTEABHOM TKAOHM ELLLE HE

NPOOBOAMAOCH.

- LLeAblo Tepanum SBASETCS KOHTPOAb KAMHUYECKMX MPOOIBAEHMM
3000AEBAHMA U NPEAOTBPALLEHME BOBAEYEHMS BHYTPEHHMX OPICAHOB.



AeyeHme

PeHoMeEH PerHoO

- CUMNTOMATUHECKOE AEYEHME BKAIOYAET B CEDS OTKA3 OT KODEMHQA,
KYPEHUSA, NEPEOXAAXKAEHMI KOHEYHOCTEMN.

-  BMKK: Hanpumep, HMdoe AMnmH.
~ BHyTpMBEHHbIE NPOCTATAQHAMHbBI 1 HUTPOTAULLEPUHDI.

~ CyYLLECTBYIOT CAY4AU, KOTAQ dOEHOMEH PEMHO pPEeArpoBAA HA
PUTYKCUMAOO.



AeyeHme

APTPUTBI M APTPAATUM
~  OO0blMHO xopoLUmM otTBeT HA HIBIT 1 TMAPOKCUXAOPOXMH.

-  [lp1 HOAMYUM PECDPAKTEPHOTO CUHOBUTA MOXHO MCMOAB3OBATb
KOPTUKOCTEPOUAbI M METOTPEKCAT.



AeyeHme

[TAEBPUT, MEPUKAPAUT, MUO3UT, MUOKAPAMT M ACENTUHECKMM MEHUHTUT

~ OTBET HAO CTEPOUAHYIO TEPAMMIO.

-~  MeToTpekcar, LUKAOCMNOPUH, A3ATUMOMNPUH 1 MUKOJOEHOAQTA
MODETHA — MPENAPATLI BTOPOU AUMHUM.

- CTepOoMA-PEIUCTEHTHbBIM MMUO3IUT MOXKET OTBEYATb HA BHYTPOMBEHHbIU
MMMYHOTAOOYAMH.



AeyeHme

AEerovyHaa rmnepTeH3ms

|

MMMYHOCYMpeCCcHs CTEPOUAAMM B COYETAHUM C
LLMUKAOJOOCPAMMAOM/MUKOJOEHOAATOM MOXXET AOBATL DDJOEKT.

EMKK.
DdoPDEKTUBHOCTb MPOUMEHEHMT BAPTOAPMHA — HEM3BECTHA.

[ToMeHeHMne MNPOCTArAQHAMHOB (3MOMNPOCTEHOA), QHTATOHMCTOB
SHAOTEAMHOBLIX PELENTOPOB (0O3EHTAH, AMOPM3EHTAH),
MHIMOUTOPOB PAS-5 (CUAAEHAOUA, BOPAEHADMA) — HETKMX
PEKOMEHAALIMMN HET, N3 TEPAMNEBTUYECKMX COODPAXKEHMM 2T EKT
MOXXET OblITb.



AeyeHme

AYTOMMMYHHOS TEMOAUTUYECKAS AHEMMUS U TOOMOOLMTONEHMS
-  VHMUMAABHOE AEYEHME — KOPTUKOCTEPOMUADI.

~ [1pK PEIUCTEHTHOCTU — PACCMOTPETh BO3MOXHOCTb MPUMEHEHMS
PUTYKCMMAOQA.



[TOOrHO3

- WNccaeaoBaHme 280 NALMEHTOB: BEPOITHOCTb S-AETHEM
BbDKMBAEMOCTU — 98%, 10-AeTHEN — 96%, 15-AeTHEN — 88%. YMEPAM 22
13 280 NALUMEHTOB.

- “"Hopeexckoe"” MCCAeAOBAHME — 12 13 147 NAUMEHTOB YMEPAM B
TevyeHme 5,6 AeT HODAIOAEHMS.

14

2.

3
4.
ol

AAT: 3 nAUMEHTA — 13-30 HEAOCTATOYHOCTU MPABOTO XEAYAOUKA,
BO3HMKLLUIHEro HaO dooHe AAT.

MHTEPCTUMUMAABHOE NMOPTXKEHME AETKMX — 2 NALMEHTA.
3AOKAQYECTBEHHbIE HOBOODOPA30BAHMA — 4 MALMEHTA.
NLuemmyeckasd BOAE3Hb CEPALLA — 2 MALUMEHTA.

1 nauneHT — NMENYNMHA CMEPTU HEM3BECTHA.

-  Ob6HapyxeHne aCL, anti-b2-GPl 1 AECA — 6oAee BbICOKMM PUCK
CMEPTU.






