[leHTanbHbIN MUKPOCKONM

Jlnst obecrieueHus HaJuIexkalleil SKCITyaTallui HHCTPYMEHTA, a Takke BO n30exaHnue
TpaBMHUPOBaHUs B Ipolecce paboThl ¢ MTHCTPYMEHTOM, HACTOSITEIbHO PEKOMEHIYETCSI IOJTHOCTHIO
IPOYUTATH U TIOHATH JAHHOE PYKOBOJICTBO MEPE]] Ha4aaIoM pabOTHI.
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1. BBEJIEHUE

Mukpockorn o0ecreuynBaeT BHICOKOE KAYECTBO ONTUYECKOTO N300pasKeHHUs],
XOpOIIYIO NIyOUHY (POoKyca U HIMPOKOE 1oJie 0030pa JjIsl TOUHOW XUPYPIHH.
VYrpaBieHue ocBeleHUEM, BCTPOCHHBINM HAKIIOH, PETYJIUPOBKA ONTUYECKOM TOJIOBKU
MIOMOTaIOT COKPATUTh YCTAJIOCTh XUPYypra U MO3BOJIAIOT IJTUTEIBHO paboTaTh B
KOM(DOPTHBIX YCITOBUSX.

Briaronuecs BO3MOKHOCTH JaHHOTO MUKpocCKoma:

1.

OnTuyeckas rojioBKa JIErkO NO3UIUOHUPYETCS IPH MOMOIIH ITOABECHOTO
jeya.

ITomaroBelil S-KpaTHBIM YBEJIMYUTEIND PEIOCTABIIIET ONITUMAIbHOE
YBEJIMYEHHE JUUIS1 YACTHOM XUPYPry Ha 5 Pa3HBIX YPOBHAX YBEIUYCHUS.
OcaelieHne X0J0IHBIM CBETOM CBETOAMOIHOM JIAMITBI MOIIHOCTBIO 27 BT
o0ecnieunBaeTcs MpH MOMOILIY ONTOBOJIOKOHHOTO IIPOBOJIHUKA IS
HaJuIe)Kanero ocsenieHus. OCBENIEHUE PETYIUPYETCs C LEIbIO0 JTOCTHKECHUS
Hanbosee MOoAXOAAUIeH SIPKOCTH MPU OMOIIU PYUKY PETYIHPOBKHU, YIO0OHO
PaCIIOI0KEHHON Ha MOABECHOM IJI€YE, U JIETKO JOCTHKUMON XUPYPIOM.
Koraa MUKpOCKON HE UCIIOIB3YETCS, TUIEY0 MOKHO HAKJIOHUTH K KOPILYCY C
LEJIBI0 KOMITAKTHOT'O XPaHEHHS.

XKectkoe H — 00pa3Hoe ocHOBaHUE C KOJIECAMH 00ECTIEYNBAET MPEBOCXOIHYIO
YCTOMYMBOCTh HapaBHE C MOOUIILHOCTBIO HHCTPYMEHTA.



2. AHCTPYKIMH 11O BE3OITACHOCTH

1.

N

©

MuKkpocKoIl IpeTHa3HAYCH ISl SKCILTyaTallii TOJIBKO B COOTBETCTBHH C
JTaHHBIM PYKOBOJICTBOM.

CepBuC ¥ PEMOHT JOITyCKAIOTCS TOJIBKO CHJIAMU aBTOPU30BAHHBIX JIUII.
3aMeHsiTe eperopeBIlne NPeAOoXPaHUTENN Ha paboure NpeoXpaHUuTEeNH
aHAJIOTMYHOTO THUTIA (HAMPsHKCHHE, CHJIa TOKA, XapaKTEPUCTHUKA OTKIIFOUCHUS ).
PaGotaiiTe OT pO3eTKM MUTAHUS U UCIIONB3YHUTE BUJIKY MUTAHUS C
YCTaHOBJICHHBIM 3a3€MJICHUEM.

He npuknagsiBaiite cuily B mpoliecce MoAKII0UeHUs pa3beMoB kabeneit. Eciu
BUJIKA U THE3JI0 HE COCNIMHSAIOTCA, yOAUTECh B TOM, YTO OHU MOJXOAT APYT K
apyry. Eciu kakue-nmu6o U3 pa3beMOB MOBPEXKIEHBI, TOKATYHCTa, CBSKUTECH
C TMPEJCTaBUTEIIEM.

Y6eautech B TOM, YTO CBOOOIHO TIPOXOIMMBI BEHTUJISIITUOHHBIE
BXO/IbI/BBIXO/JIbI KOpITyCa (HE 3aKPBITHI).

Muxkpockor npeHa3HayeH JIsl 3KCIUTyaTallluy TOJBKO B CYXOM MTOMEILEHUU.
[T03a60ThTECH O TOM, YTOOBI )KMJIKOCTH HE MOMNAIN HA KOMIIOHEHTbI
MUKpockorna. He craBbTe eMKOCTH € KHUAKOCTBIO Ha KOPITYC MUKPOCKOTIA.
MuKpOCKOIUY UMEET 3allUTy OT MEperpeBa 3a CYeT TEPMO MPETOXPAaHUTES.
[TpousBoauTeNb HE HECET OTBETCTBEHHOCTH 3a MOBPEXK/ICHUS, BI3BAaHHbBIC
JACHCTBUSIMU HEAaBTOPU30BAHHBIX JIUII, 3TO TAK)KE JIMIIAET Bac JIOOBIX MpaB Ha
rapaHTHIo.

10.PexomenayeTCs KCILTyaTUPOBATh HHCTPYMEHT TOJIBKO C aKceccyapaMu,

KOTOPBIC ITOCTABJIAAIOTCS BMCCTC C HHUM.

Ouensp BaxHO: {15 uaeHTHPUKALMK paOOTHUKHU CEpPBUCA J0HKHA 3HATh CEPUMHBIN
HOMEpP MUKPOCKOTIA.



3. CIIEHUAJIBHBIE UHCTPYKIIUN

3.1 Ilepen KaaAbIM MCIOJIB30BAHUEM M IOCJI€ MOBTOPHOI0 MOHTAXKA
HHCTPYMEHTA

1. IlpoBepsiiTe 3neKTpUYECKUE pa3beMBbl (ITOJKIIOUEHUS).

2. YCTaHOBUTE CTEPUIIbHBIE KOJIAYKH, [TAHETN WX KPBILIKU, KOTOPbIE ObUIN
CHSATBI WU OTKPBITBHI.

3. OO6paiaiiTe BHUMaHNUE HA HAKICHKN HA HHCTPYMEHTE, TaKUE KaK
IIPEAOCTEPETAIOIINE 3HAKU, IIPEAYIIPEKIAIOIINE TPEYTOJIBHUKU CO 3HAKOM
BOCKJIMIAHUS WJIA 3aMEUYaHHS.

4. He 3akpbIBaiiTe BEHTUISILUOHHBIE OTBEPCTHS.

3.2 Korga HHCTPYMeEHT B padoTte

1. JIro06oif TUI U3JTy4eHHS OKa3bIBAET MaryoHoe BIMSHUE HA OMOJIOTHYECKYIO
TKaHb. JTO K€ OTHOCUTCS U K XUPYPTHUUECKOMY MOJII0, B CBS3U C ITUM,
OTPETYJIUPYUTE SIPKOCTH U MPOIOTHKUTEIBHOCTD OCBEIICHUS] XUPYPTHUECKOTO
0JII Ha a0COJIFOTHBIN JJOIYCTUMBI MUHUMYM.

2. OtperynaupyiTe CONpOTUBIEHUE TIOIBECHOTO IIeYa JJisl y100CTBa.

3.3 Ilociie KaxA0# IKCIVIyaTaAlMU HHCTPYMEHTA
1. OTkirounTE UHCTPYMEHT OT CTAIMOHAPHOTO MUTAHUS.

2. Kor,ua MUKPOCKOIT HC MCITOJIB3YCTCs, IIOABECCHOC IIJICHO MOXHO HAKJIIOHHUTD K
KOPITYCY AJIs1 KOMITAKTHOI'O XpaHCHHA.



4. PACITAKOBKA

O6opynoBaHue MOCTaBISAETCSA B pa300PaHHOM Ha TPYIIIBI COCTOSIHUM BMECTE C
OJIHUM Ha0OpOM JUIsl YCTAHOBKH M OHOW MHCTPYKIMEH/CEPBUCHBIM PYKOBOJICTBOM.

[Ipu BCKpBITUM YIIAKOBKHU, TOKAIYICTa, MPOBEPHTE CIICAYIOIICE:

MoOwIIbHOE OCHOBAHHE Ha KOJIECUKAX C TOPMO3aMH.

Kosonna

[ToBOpOTHOE TIIEUO W MOABECHOE TUICUO.

Kpprmika a1 moBopoTHOTO T1e4a (y’Ke yCTaHOBJICHA Ha MUKPOCKOIIE).
HakonHoe mredo ¢ nepekitouareseM yBEIMIeHUS U 00bEKTUBOM (COTJIACHO
3aKasy).

OnTryeckas rojioBa CoO BCTpPOEHHBIM HCTOYHUKOM CBETA.

[TapHbIi1 OKYJISAP, COMNIACHO 3aKa3y.

Kabenb nutanusi.

. HaGop crepmnnzyeMbIx KOJIMAYKOB.

10 HNHCcTpyKIUs 110 TPUMEHEHHIO.

agbrwhE
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5. OIMCAHUE YACTEN

Pucynok 1

Koneco ¢ Topmozom

Mertamnnyeckoe OCHOBAHUE

Kosonna

[ToBOopoTHOE MIIEUO

ITonBecHoe mizeuo

Pyuxa 06JI0KMpOBKH MOBOPOTHOTO IJI€Ya

Pyuka GJIOKMpPOBKM MOJBECHOTO IJIEYA.

Pyuxa OJIOKMPOBKH JIBH>KEHHS y3J1a

Haxnonnslii y3en

0. Pyuka nBM)KeHUs1 HAKJIOHHOTO y3J1a

1. ®uxcaTop ruApaBIuKy MOJBECHOTO MJIeya

2. PerynupoBka HaTsOHKEHUS MPY>KUHBI MOJABECHOTO TIeya
13. Kpsimku moBOPOTHOTO Ieda

14. buHOKysIpHAs TOJOBKA C OKYJIIPAMU U CO BCTPOEHHBIM UCTOYHUKOM CBETA
15. IlepexmtoyaTenb yBeTUUCHUS

16. PykosiTku

17. OcHoBHOI 001IMIT OOBEKTUB

18. Pyuka OJIOKUPOBKH HAKJIOHA IEPEKITIOYATENS YBETUUEHUS
19. Pyuka peryinpoBKH OCBEILIEHUS

FRBOONOOR~WDE



6. YCTAHOBKA

7.1 OcHOBaHUE yCTaHABIMBAECTCS 33 CUET
KpEIUIeHUs KOJIOHHBI K 0aze. [locTaBbTe KOJIOHHY
Ha HaNnpapJSIOLMI BUHT 0a3bl. CMOTPUTE PUCYHOK
2. ConoctaBbTe pe3p00BOE OTBEPCTHE KOJIOHHBI C
BUHTOM. Kpenko Jiep>kure KOJIOHHY U 3aKpyTUTE
BUHTY CHU3Y OCHOBaHMUSI.

CMoTpuTE PUCYHOK 3.

7.2 Tlocne ycranoBKH KoJIOHHBI Ha H — 0O6pazHom
OCHOBaHUH, YOEIUTECh B HAAJIC)KAIIEM KPETUICHUU
KOMIIOHEHTOB JIPYT C APYTOM.

7.3 N3BneKkuTe MOBOPOTHOE IIJIEYO U MOJIBECHOE
IJIe90 U3 KOPOOKHU.

YcTanoBUTE TOBOPOTHOE IJICYO HA BEPTUKAIHLHOM
mapuupe (1). Cmotpute pucyHoK 4.

3aduKkcupyiTe TOBOPOTHOE MIJI€UO PH MOMOIIH
BHUHTY CBEPXY.

OcnabbTe BUHT (pUKCALIMK IOBOPOTHOTO IUIeYa U
BHUHTHI IIOJIBECHOTO ILJI€Ya TaK, YTOOBI CTAJIO
BO3MOYKHBIM BpallleHHE

Pucynox 2

Pucynoxk 4




7.4 VI3 KOpoOKH U3BICKUTE Y3€7 HAKJIOHHOTO
KpEIUIEHUs. Y CTAHOBUTE Yy3€Jl Ha MOJBECHOM ILJIeUe,
BCTaBUB HAIPABIISIOLLYIO OCh (1) HEMOCPEICTBEHHO
B noJiBecHoe 1iedo. He 3a0ynpre ocnadbuthb
(buUKcUpyronMi BUHT (2) miepes IpoBeAcHUEM
HapaBJsAoIEH ocu. 3aUKCUpyiTe KperieHue pu
MOMOUIN Hape3HOro BUHTA (3). CMOTpUTE pUCYHOK
5. YcraHoBuTe BCe (PUKCUPYIOLIUE PYUKH HA
MOJIBECHOM IIJIeY€e, KPEIUICHUS U PYUKY
MEPEKITIOUEHUS YBEIUYCHHUSL.

7.5 YcraHoBUTE OMHOKYISIPHYIO TOJIOBKY U
OKYJISIPBI Ha YBEJIHUUTENb. 3aKPETIUTE
OMHOKYJISIPHYIO TOJIOBKY IIPU MOMOIIHU (pUKCATOPA.
Cmotpure pucyHoK 6.

e

Pucynox 6




7. QJJJEKTPUYECKUE IMOAKJIIOYEHUA

[MoaxmounTe Kabenb MUTaHUS K THE3/y IEPEMEHHOTO TOKa (2), pacroioKeHHOMY Ha

OCBCTHUTCIIC.

Brxurrounte nmuTaHne HaXKaTHEM TIEPEKITF0YaTeIs]
nutanus (2).

Pucynok 7
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8. YIIPABJIEHUE

8.1 llepexarouartens nutanust BKJI/BBIKJI (na Pucynke 8 myHkT 2)

Pacnonaraercs moJ1 moBOpOTHBIM 1IeUOM. B
niojiockeHuu 'ON', BKITI09aeTCs 3eJICHbIN
CBETOJIMOJ M 3aITyCKAeTCs BEHTUIISTOP
oxJyaxaeHus. [lepen BKIIOUEHHUEM CUCTEMBI,
YCTAHOBUTE PETYJISITOP UHTEHCUBHOCTH Ha
MUHUMAJIbHBINA YPOBEHbD.

YToObl YBETUYHUTH CPOK CITY>KOBI JTaMIThI,
OTKJIFOYAWTE OCBETUTEND, ECIIU MUKPOCKON HE
UCIIOJIb3YETCs UIUTEIBHOE BpEMSL.

8.2 PeryJsiTop MHTEHCUBHOCTH

PerynsTop pacrosoxkeH crepeau moBECHOTO
mieda. [Tpu momommum perynsaropa SpKOCTH MOJIS
0030pa MOXKET OBITh OTPETYIMPOBaHA COTIIACHO
3amnpocy oneparopa. Cmotpute pucyHok 10.

8.3 Topmo3sa

BIoKupyIoT CTONWKY OT HEXKeJIaTeTbHBIX
JBYOKCHHM 32 CYCT HAXKaTHs IBYX TOPMO3O0B,
PacMoJIOKEHHBIX Ha Kojiecax. UTOOBI CHATS C

TOPpMO34, HAXKMHUTC Ha BEPXHIOIO 4aCTh TOPMO3a.

CMOTpuUTE PUCYHOK 7.

8.4 Pyuka 0JIOKHPOBKH MOBOPOTHOTIO IjIeYa

JlanHast py4yka rmomoraet BaMm OJIOKMPOBATh JIBHXKEHHE TIOBOPOTHOTO TIjIeya,

Pucynox 9

(UKCUPOBATH B OMPEACIICHHOM TOJIOKEHUH TOCIIE UCXOTHON (POKYCUPOBKH 00JIaCTH
MHTEpEeca, 3a CUET MOBOPOTA PYUKHU 10 X0y YACOBOM CTPEIIKHU.
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9. UHCTPYKIMUA 11O SKCIIVIYATALHUN MUKPOCKOITA

Hacrpoiika MUKpOCKOIa

1.

C 1enpro YCTOMYUBOTO TOJIO0XKEHUS, HAKMHUTE
BCE TOPMO3a Ha KOJIecax OCHOBAHWUSI ITOCIIE
yCTaHOBKH MHUKPOCKOIIa B paboueii 001acTy.
OTtperynmupyiiTe HATSHKCHUS Ha TIOJIBECHOM
TJIeYe MPU TTOMOIITH PETYJIUPOBOYHOTO BUHTA
111 COOCTBEHHOTO YA00CTBA, Bpalasi pyuKy Mo
XOJly WM IIPOTHUB X014 YACOBOM CTPEJIKH.
CmotpuTe pucyHok 12.

3a0JI0KUpYHTE IBUXKEHUS MTOJIBECHOTO TjIeda
110 BEPTUKAIH BBEPX & BHU3 UCIIOJIB3YS PYUKY
dukcamuu nociue rpyooit GoKyCUpOBKU
o0JacTu uHTEpeca.

OTtperynupyiiTe paccTosiHue A0 IJ1a3 MO [IKaje
IPD nnst coGcTBEeHHOTO y100CTBA.

Hactpoiika yBeauuenus (pucyHok 10)

1.

YcTranoBute camoe 00JIbIIOE YBETHUCHUE TIPU
MOMOIIM OHOH u3 pyuek (10a),
PacToJIOKEHHBIX Ha yBEIIMIUTEEC.

TouHas PpoKycHpPOBKa BBIIOIHIETCS PYyUKON
FOV (10b).

AGCoIII0THOE IIEHTPUPOBaHKE 001acTU 0030pa
B T10JI€ 3PEHHSI MOKET OBITH BHITIOJTHEHO
nBwkeHueM pykostku (10c¢).

VYb6enurech B TOM, UTO MEPEKITIOYATETH
YBEIMYEHUS HAXOJUTCS B TOUKE HHJCKCA B
MOJIO’KEHUH CTOII.

Pucynox 10

Pucynok 11
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10. KAK ®OKYCHUPOBATBCS HA OB BEKT

1. YcranoBute okyJsipsl Ha ‘0’ THONTPHA.

2. Otperynupyiite IPD onTudeckoii roioBku
pu nomoIu mkaisl 1PD.

3. YcraHoBuTE BHICIINKI (HAKTOp yBEIUYCHUS B
MIOJIO’KEHHUE CTOI TPU TTOMOIIH OJHOH U3
PYYEK, pacIoIOKEHHBIX Ha yBeTHUUTENe. 3a
c4eT 3TOro 00JacTh 0030pa OCTaeTCs B
¢doxyce Ha BCEX YPOBHSIX YBEITHYCHHUSI.

4. Tounas (OKyCHPOBKA OCYIIECTBISETCS
pyukoit FOV (1) 3a cuet e€ moBopoTa 110 u
IIPOTUB X014 YaCOBOU CTPEJIKH.

11. 3BAMEHBI OFBEKTUBOB/OKYJAPOB

1. OOBEKTUBBI MOKHO OTCOETUHUTH, TIOBEPHYB UX
IPOTHUB X0/a 4acoBOM cTpeiku. OOBEKTUBBI
MOTYT OBITh YCTaHOBJIEHBI OOPATHO MOBOPOTOM
10 X0y YaCOBOM CTPEJKH.

2. UtoObl yCTAaHOBUTDH OKYJISIPBI, BCTABBTE TYOYyCy
ONTHYECKON T'OJIOBKH.

3. mnama3oH 00BEKTUBOB/OKYISPOB MOXKET OBITH
yKa3aH COIJIacCHO BBIOOPY.

Pucynok 13

12. BAMEHA ITPEJJOXPAHUTEJIEN

[Ipenoxpanutenu pacronararoTcs BMecTe ¢ THe3A0M AC, paciosg0oXEeHHBIM PSIZIOM C
nepekiovareneM nutanus. UtoOb! OTKpEITH 010K nipepoxpanutes (1)
BOCIIOJIb3YUTECh OTBEPTKOM C IJIOCKOW TOJIOBKOM. J[Ba MpejoXpaHnuTeEIs HAaXOAATCS
BHYTpPH, OJMH pabouuii U BTOPOU 3amacHOW. 3aMEHUTE CrOPEBIINHN PEIOXPAHUTEIh
pabounM npeaoxpaHuTeIeM, U YCTAHOBUTE OJIOK 0OpaTHO.

13



13. PETYJIUPOBKA HATAKEHUSA B ITIPOLHECCE UCITIOJIb30BAHUSA
AKCECCYAPOB

ITocne YCTAaHOBKH OOIIOJIHUTCIIBHBIX dKCCCCYAapOB, BOSHUKIIIAA HOBAA HAIPy3Ka Ha
ITOABCCHOM IIIICYC, JOJIXKHA OBITH KOMIICHCHPOBAHA 3ad CUCT PCTYJIIMPOBKU HATSAIKCHUA
ITpHU IIOMOIIIX BHUHTA, PACIIOJIOKCHHOT'O Ha ITOABCCHOM IIJICYC 3a CUCT IIOBOPOTA €Cro
I10 X004y WJIN IIPOTHUB X044 4acOBOU CTPCJIKH.

14. JEBUHOEKIUA U CTEPUJIN3ALUA

JInsi AMArHOCTHKMU:
CMounTe MATKYIO XJIOMKOBYIO TPSTIOYKY aHTUCENITUYECKUM PacTBOPOM (Harpumep,
Sagrotan — P); korma HeoOxo1uMo0, 0OpadoTaiiTe
4acTO KOHTAKTHUPYEMbIEC YaCTH, TAKUE KaK PYUKU
PETYJIUPOBKH, PYKOSTKH U TaK Jajiee.

ocJie onepanuu:

Crepwinsyemble TOJIMMEPHBIE KPBIIIKH UMEIOTCS
Ha Ka)XJ0M 4aCTH, ¢ KOTOPOU KOHTAKTUPYET
XUpPYpr B pouecce onepanuu. CTEpUIN3YHUTE UX
ITOCJIE KAXKIOM DKCIUTyaTallu HHCTPYMEHTA.

14



15. YUCTKA U OBCJIIY KUBAHUE

15.1 YucTka onTHYECKUX MOBEPXHOCTE

KpymHbIe 9acTHIIBI TPS3H/TBUTH YAATISHTE ¢ ONTHYECKUX MTOBEPXHOCTEH (0OBEKTHBHI,
OKYJISIPBI) YUCTBIM CYXUM BO3IYXOM.

CMoOYHTE MATKYO XJIOTKOBYIO TPSITIOYKY BEIIECTBOM JIJISl YUCTKH JIMH3, ¥ HEXKHO
IPOTPUTE TIOBEPXHOCTH JIMH3bI, HAUWHAS OT IIEHTpa K iepudepuu.

15.2 Ynucrka MexaHM4eCKUX MOBEPXHOCTell

Bce Mexannueckre moBepXHOCTH 000PYI0BAHUS MOKHO YUCTUTH BHITUPAHUEM
BJIQXKHOM TKaHbI0. He ncnonp3yiiTe arpecCUBHbIC WM a0pa3uBHBIC BEIIECTBA IS
quCcTKH. /7151 yaaneHus: oCTaTKOB TPS3U MOKHO MPUMEHSTH J1I000e OBITOBOE CPEACTBO
JUISL MSATBSI TIOCYIBI.

15.3 O6cay:xuBanmne

CepBucHoe o0cyKUBaHUE MO0 Mepe HEOOXOIMMOCTH, OOPATUTECH B
MTOCJIETIPOJIAKHYIO CITYXKOY.

15



16. CHELIAU®UKAIIAN

Texnanueckue ganubie (Crienudpukayim)

bunokynsipHbIe TYOYChI

Oxynspsl

ANOXpOMaTUYECKUN YBEIIMYUTEIb
OOBbeKTUB

HMcrounuk cBera

BcTrpoennsie puinbTphl

Hecymas mukpockon

Tun

OproHoMuyHasi OMHOKyJsipHas Tpy6a 0°-210°,
HaKJIOHHAs

Mupokononsubie 10%/16 MM ¢
OTPAaHUYUTEINIAMU IS TJ1a3; OIS
upokomnonbubie 12.5%/16 MM;

upokomnoneueie 16%/16 MM;
upokononsueie 20%/12 MM

0.4%,0.6%, 1.0%, 1.6% & 2.5%
=250, TouHas py4Has HOKyCHPOBKa
27 Bt Ceeronuon

Kenteria

DproHOMUYHAas

HamonbHbI
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