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FHOCOCTIHKICTE WAPYBATOIO 3ANBHONO MNOKPHTTHA OTPHMAHOIO
MPOIrPAMHHM EJIEKTPOUIIZOM

Apremuvie BikTop Bacnisosny
L T e B B OB LR SEA B VRS PO LTS o0 TR NOpT Y i e axn s wn B mapasa. 11T

Beryn, noctamona npodnesms. A Rigosio, SececTilKiCTE € ODHEM B TOUGBHIEN T RIEHA AR
CRCIUYATANIHEY MaacTRiE 8K BoRoT, TaK | BimsonncHol DeTani. Pasosd T Q106610 DOKTEHIIKAMIEL, AT kT,
BTG 0 S 10H BE THO Bhe0e 0T I KIC Th W 1EalEGinsin i1 seipi FlTHa e [Boc yYsC BiHoRIeH 1B TeTancl.

JocnimacHes  AR0A  HeOOYEaHEEA  geTantcil ¢ Bpall BERTHEEM, GCRINBKH  ROEYMIHER  TRIGCIR, 100
BiGHYRAOTECA B KOMETAKTHHN OB PHEAX MATCPENIR J0E0 N8 POEpoiNTH afo HOB KOHCTRPYETOPCHE! PlIDCHER 110
BHEKOPICTAHEID Gikn 3eececTilm sMarepianin (#a cTam DpOCKTYBAHHEA AMpEoGIR), 260 MWCTOCYRATH Gilkin
cpeKTHRHI MAECTIUTLEHI MaTepiamy, a60 poapodlETH HOBI T3 BOOCKOHATETH ICHYHON TexBomor il BigBoBIcHHA
TEGine I gerancil. MeTol BRI EXeNE f i TADCHE THOGOC TIIRGCT L & PONoRse pecypey Ta waniisocTi
pyxosiore cknany. B opEmill podoTi symiHsiock Ha npodnesii miGBEIOCHEA pecypcy Ta Hagifmoomi gperanelh
MHOAS THEIR | BANOGE (R 100TAY0M HAHOC CHEA 80000 T BUTHOBMOKAIEY I0ERYRATIE COCKT 0T IPIHE Y OKPETTIA.

[Tpepisoe WEGINVBAHEA € CRIATHEM, HOOTHOHENHIGG Ta GaraTodarropuing. JIT0 REEESCHEA TA THA0TH0 HitH
PANIGIEANLEEY BAPEMoTRil NPSLeCY BiTHOBICHHA OoTancl BESINBIM FTHIESTLCA RCTAHORICHEA TRATKE
CHEM 0 AITAPAMECT R IPECY HaHCORHHA IOKPHTT B — TOHKA CTPYETYE — SHOCOCT iKic Thi,

Podspmie Mo BCTABORNCHHID 3B AIKIE MM TOHKOW CTPYKTYN T3 THOCOM € ane Benoctathse [1 - 3], a 3
BPAXYBAHEAM WAPFYBATOCT] FTIEHEE HIE TIOKPETTIR BEATATT BeRipoad . Mommise 15 o6 8150 T B IHKGHD KiUTRKICT 0
PIEHIEY BAPIAHTIR 1A HOCCHHEA ST EHe I CICKTROMTIOHIEY ORPIITTIR TA % [0 TYITHIEMNE YAs0RI0H | o0 5 = HEA M,
Epist 1ore, ¥ GUkinocTi podiT SRTORE SHATIEYIOTE KOHTAKTHI MApH BEECEAHI 5 PIRHOPIIH MATERIANIE «CTali-
ARV, aCTAN-0e0Etile, @CTAN-AOMIEIER AR Ta (Hi00, TpOTe B8 TPEHCIOPTI | B (MDY TanymsEx
TISEIBC IOBGETI 180 PiOKe TYCTRIMSTRCA Mk wCTAML-CTANRD, X3 | 3 podinal mpasseTpeasdn. Tosy BiHEREe
HoM THIC Th IPORCTe HEA Bi 00 THENX [0S T 30 Hh.

Metorn gamel podoTH £ DOCHIUGHCHHEA DPOUSCiE 3EMOVBAHHEA IMAPYBATONG FIEHOGNG QN0 KTRLITIO BTG
THOHK IETT A, BIEEEAICH B CTPYETYPHEY IA0ECTPiB, TORIIEHE 0P8 T3 % CIiBmi [H0I0cHE A,

[Tposociy, e BIGGYBAOTECA ¥ WM KOHTAKTY € CKIAJHIBGE T3 MACTO KOHEYpyHonool Bigosss, mo
CICKTRMIITIOME FANE0 a8 Ginkny CTIKCTE D0 CRONMIOBAHEA ¥ BOPIBHAHEI i3 FrapTosasen cTanmo 45, [
MOACHIETRCHE Ginkina HecocTilKicTs NpH cyXoMy Ta TPAHIPEGMY TCRTI NP BOPIBEAHH HARCEBE0] TEapH.
Bpaxony o Bemi kil BIUnes anresiineere oDy He00YBAHEA Ha Al Y BeIIPNMHY THOCY, CTROMEHEA VMO0 18
THCHINCH A CXOIUTHOBIHEA ¢ GIHICHD T FONGRHIN ST N e posinds Hamec cHEA BokpETTiE. HE Binosdo,
THOC KOHETARTYI . ORCPXOHE S0 HHTE Bl GaraTeoX GakTopin, 1Ean pEKIAL, 0P TEOSTI IBCPXGHL, THEPIaCT,
KOHTAKTHODS THCKY, IMBHIEGCT| TEPTH, TeMICPHATYRHN, BAaABEOCTI Ta VM0 IMANVBAHHA T3 imoe Y 1ol e uac
MOGKIE BT BHCHG CKAEATIL, 100 BHGORC THIKICTE 0B "AEAHA T 5801 CHI M BITSC THBOC TAMH IIOKPHTT iR, O HIsd [E 8K
€ MiKPOTREPEICTE MiKpOTREPIICTE NPAMG FANCGKETE B PEHIBGR OCATHCHHEA 3eTany i BIONORITHEG CTPYET Y
MOKPETTA Ta € BIEFITHAM T TOUKH B0y BETESCHED Ta kodTponn. Jochip#eHl HAayEORUIE BOKITYOTE, 100
QI THA ANTEBOH MiKPITRERTIC T F TOWKH B0y TeococT llkocT sanitwee mx nokpeTrie ¢ 4500, 5500 MITa [3,5]), a =
At s 6] THAPCHIE b K0T BE ULGCT |, 1ea IEKIA, A KOHETARTHO! A aosokpirrTa — vwasyd CU 15-32% cranonimhs
Su(e} WATTa. T odimes JUTA € ICKT O TIOUHGIG BT 160 MR W TROT TR O T PIeoqti i oF Sane adecT | BHec oCTilRaGC Ti Bil
MIKFOTBEPIOCTL, AK IIA $GaraTeex iHIDNEX sMaTepianie. Xoua emisel DyMEl 3 JaHoTo TITAHHA Hesad, 0CKUTLKR B
pfvras [7, 4] sanponoBeBaHi ANCHEGCTI, D8 i3 WiNLDcHEAM MIKpOTEEPLOCT e Tas sHococTilikicTs. Omrak
BASCHI DO THCHEA IORIEYIOTE, 100 MITAHER CIIpHe | THEANCHER MiKPOTRS PIGCTI, 8K BHTHSLATEH G0 TIE[E 8T
FHOCOCTHHROCT | M0600 KONEBATIECA B HISKBSCT B Gararhox darropin. O 0HaK, CHINLECD £ IYMES ABTORE TP
HNEHHICTE THOCOCTIIRGCT] B CTPYETYRH DOKpETTA, IGiNkocHEl poasipin Gnokis ssocaikn npsinsse oo
0y 1206 A i Ginsioe DPpEBEINTE 00 BOGHCHEA MIKPOTREPIGCTI TA BiINCRITHG 1 TRMINCHHI TUTACT HHOCT |
ocany. [T Diek GAraTORPET HIB THA KOG T HHIEY MNAC T Tedhopaei) i1l 5l 16y RS THE A B IR OB YEAHIE 50 TIH K
T DOKPHTTA, 0 BHETHKAHG BTOMICHHM pyliHysanmnd siamepiany. Jpidnenna ctpyerypi oo 300...350 A
MPERKTIETE 00 IijEcHES IOKPIETTA T8 36INLIDCHHEA MIKPOTRCPOOCTI Ta swococTiliwooTti. (onak momzankine
APIGHEHER CTPYETYRIE Do (Tobro mpa D < 300 A) ofvsonos yTROPCHEA CiTKE oyl- | MiKPOTPILIIEE, ¥ ToMY
WHCT | B TOHKIX MORSPXHCAN IIAFEY, B PEIWILTATI RISCTHROCTI GCANiB MOTipUyIoTRCA, a mpe [ = 100, 140 A
pitke noripoyioTeea [1]. BigyparThcd TESIEC OMPUXTYBAHEA DOKPETTA, cHepril B KOHTAKT OOCTATHRG [UTA
TOOEIAHHEA CHI TR HEKY A0 THHKHE 3 OBCPXHBS 0 | A0 THHES R IOKCMT0ETECA B mokperTa. [Ip ko y B gancHa
MACTIHKA, GRIC T L, ARIAE ¢ 0500 SOPatin, AKIEl psc o ior e 3oy pan . Tpoba ApasonyBTI, 10K
Ha BiIMIHY BII 00'CMBONG 1A YHC BO-0ChOPLORI BONG CTAHY TGS PNBCRHY INARIE, TPH TopTi MAKCH ST H



HANPYVHCHEA BHEHEANOTE B MIKpo0E @y MORCPNHECROTG IHARY, 0 T8 CHIOFTEC A KO0 TAKT YRS HEAM (R MIT 1
SUKOBIEC TYIEAMI KOHTARTYHOIHY Tif, 10 Y CHOW SEpry NpEBaiims 00 AHHEKHCHHA 10T 00l BMiEl TRakin
Hanpy#eHs. Episd  Tore, BAKNERIDGE £ 0 MOACHCHHA  iTRHINEEGT  E0COCTEGC T CNCKTRMTITIONGNS  Sanit
e EIBC RCPEHIE CT RO HHAM GRICHOT TTiak 18 fore noneps [6]. Toni norpmss € Te, 0 BUeKe s i Tk
CTROMIOHI TE YASOEI [UTA NoRATLene pyiioynais el Wiinkl Ta cxoUIORAHIE KOHTARTY A 0EY Doepepons. Himooe
HERE eSS0 GUTLID T Gomae il A i b6 3aHITa Y EH000 YRA HE A S8 KT 00T 10 HGIG S 0.

[Tjpae , opeTris™ CCKTRHIODHI [REAiiSE Y (08 THCHHA BRI {7 ST O (T SEH i GiNThIL S TG HTHEE TA T 1
QCATIR) A CT i sy cTpyaei MeXaHi i RTACTHROCT] [0S AT T TPE HISHOTG pi B, S mpsinesee Binnosias
piBiE Basc THRGCT e Erapronaeol cran 45 ado 50 [4, T].

[Tk e T M8eXARIHI BIACTHERGCT | BUTHOBIOBATL BTG IOKPETTA MOHIHED JeKiTeKoMa nnaas. B podoTi
[§, 9] =anpomesehaEs BiTEOENCHES DeTATCH pyNosone CRIATY IOA)VRITHAMNE [OKPIETTAME Ha OCHORD EATiE
Poapodiica Basi TEXBMIOTIA J03RONEE OTRHMYBATE CICKTP TTHYH FATITHI BOKPHETIA, BISCTHRRCTI SKOTO MO®HA
POTYIIOBATH 1 TORIEHD ¥ lEpokessy Dianatoni. [Tokpainemn Gitiko-sosan vy BIAacT HBGCTe | BokpETTd |
Winesy moRAENEG T E0r0 WAPYBATOH CTPYETYPH IR YMOR NPEBULHeTe RigGopy wmapis. OTpgysaTi
WAPYBATY CTPYETYPY MOGETHEEY PiTHIBOL CTCOo0MEN, & CAME 38 PEXYHOK NIHEK %8 CKIATDM CICKTMITIE T3
CITCKTRIEHEN LRI R, 330 T0C YRR HEA IePII0NG BApianTy, Ha Baloy OysEY, £ BeIoUiLHIE B CIUTY HIEKH TIpIeiEE i
TOMY B [WEROTI Be MOKGEHL PAgioEaA M £ OTHIBAEHA MOKPHTTIE 5 PiTHEME 5 TOBOEEND T3 BIIAC THEOS TAMHE
IAPALE MUTAXGM IMiHE SICKTMPHIE BEpascTpie. B SanewHlocTi Bl TExHMHEEE Ta CROHOMITHEN MosnEocTe i
[P MEFHIT T 10 TR MEC THA MOMHA BHKOPICTORYEATH PitHi THepeE cTpysey. CUTHIDG 3 TAKIEX Ta BiTH0CH O 11T I
¥ BIEKOEAHHI € TR Is AacHMeTprEere cTpysy (pisc. | PeryiopaniEs CTpysT Y e 1Ky T0 BI0HHE | 1[0 560 ToC VRa HHi

ACHMCTPIPTHONG CTPYMY BHKOGHYIOTH EMIHIO A KATOIHG- 8008 R THOL0E HIZ ﬂ: e J,, S, - ryemima
CTPYMY KaTOMER Ta asemEa sigmosigee. [ligroTosnml posins nepenferias NocTyIOB: 30IILING HIEA 300 HIEA |3 %
SETOH OTPHMAHHEA MAKCHMATERG MIUBOCTI PICIcHE | TpHRas oo 15 xa. B ocHoBHOMy posond BigGyeacTheA
PoTYIOBAHEA EETIC HHA [3 B oot geosy  mianasoni. [Tpo esbmescmni [3—}|,| (B OCHOBEOMY [CHINM He
BROIC TORYET BEA) [aoasdipol Sokis seoea i aibhi neini, mokpETTa s A, weoc oot illkic s Hinkka . [Tpo wadmsken
|3 o 1 ocan oTREMYETRCE MK ECICpe I, REcokmEampyacERil, T Becokon sikpeTRepIicTH. Teopomii o
SGHTER OT PIEEYRATIE [3 Ginsiny = 10, ane Taki BOKPIETTSE 106 cRenyaTanil e npegaTai. Bigsenensa [3: 10 1a
HAINY TYMEY, TAK0H BHEOPIECTOBYRATH He T TEH G, KM Y808, KOUTH B0 THO TP AT TI06E PRHID 3 IIEPKG
POERIEHEHGI MEEHEH TRIILEH, HBANPEKTAT, G068 yTIpEMYBAHEA sscTina. [IpOoBene Hi cHCnepib T ToEno i
BIEEHAOITH {OPICETORE Y ) ST IC Th Po3sipin GnoKiB 360521k BT 3 0eH 16 |3 (posc. 20
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He piLTHG T pesc. | BCTIoD e [3 BIUTHAES HA TOHKY CTRYETYRY DOKMITTA B IOEReKHY ssesay. (osdnimicTio
Mpacy € Te, W0 vy poedondl (oo poaEEl) nepion it =Ianeh BERIGIITHICTH) CI5CTEMA ARTOMITIHRN TP osiiEs
Gl Pzl EATEYTIL, F58 O TH EIC HIER [3 . 8 TAKDGH TIPH Heofsi TH0CT | e PoMHESE 3 B0 TR LTS 168 10 Tl
CTpys Ta Hasald, [lepiomisHicTh e pos HEAEL T3 FATHSCHI BHINE TEpadecT il EANCHATH Rl BIACTHRGCTCH, AN
MHIEHI BMIOEITH BiTHOBIIORA LI 1LEL.
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Binkin mperpecHBRON | TARGH, 100 BOOGEE GBS MOKTHEBOCTHME € VCTAHGBKS T[] s
IMITYILCHOTG ACKTRITY. YOTAR0BKA TOEROIAS (e paTopy HTasaTH GakTiome Gy ah-Axy dopary CIpysy, ¥ Tosy
WG SCHME TRIPIHY, CEHYCOITANERY, nocTiliy, iMmyneeuy; neaki dopum wapeperi wa puc. 3. Takos weranonka
JOEROMAS CIYIHOBITH B OIDHOKID MOHE TMAREMETRH (MOVILCIE TAKD AK MAKCHMATLEI THEIVCHHA TIMEM0Te T3
FROPOTHOND DEMYILC IR, 1% TPEBIMKCTH, HAABHICTH (BIOCYTHICTL) TA TPHBANICTH mays, Poryniomweiln TsEpsasse Tpu
IMITYILC IR 10 B 0aHifl Eporpasi B Pty IETATI OTRIBEYBATH MIKPIARE T pitmni BnacTpocTmn. Tobre waps no
TOROEHT TOEPHTTA BiOPITEANECE POOMipEsdl GOokiB 03k, MiEpoTBCpIIcTIO, sMigHkTHo Ta o Tawows
RS Ty THOREAH HIO 10 A B3 | TORILIEHY AR,

JIna BIEHDICHIER RIUTHEY L0EP YEATO! CTPYKTYRH 128 3800 00T (1K Th MOKP T, ¢ KOS CHTH ORI B ThA
crami. [Tokpi T coams yRame N MERHIE PoKHAEY, CTBOPHONAIH TPYINE 3 TpIEh IIEHG = RORIBHE TS HE AL
I w womcwifh rpyii. TTicns soRe IEHEA € KCTe PHMeHT iR ety IETaTH o6 eMHYEaTH B sacini {Tabn. 1. Ha opyrossy
CTATH TUTAHYBATH CRCIICH B HTH I8 BIFHEAICHHEA BIUTHRY ILRPYBATGCT Ha SHOO0C TiKICTL. JLna uhone Bapiloeann
s ipEnnl SUIOKIE MOEETKIL, KiNEKICTI0 T3 Tonunneeo wapis. [Tokperts masecions Taximg oo, ood oaps | 1a
wapH 2 GYOYEANECh TI0 TORICEH D Heeprons. ErcmepiissH T Ipoaomian mpl cyxosy Ta IPaHifHessy TepTi =
CTAHGAPT MO MeTomEkety Ha stanmsi tepra CMLI-2: 8 ganifl pofoTi npencTamne i peryILTATH [0 T G HHA
EHOO0C THEROCT | IAPYRATONY OKPIETTS TER0E CYX0a0Y TEpTi. PetyhTaTi @ Kerme s BT B opinHOBAmE Mis codom T4
T IBOKPNTTAMIL, 110 MATH CWLITEHY (M OBMOAR0EY ) CTRYVET VY.

Ipoiases Baknuee sEyeaweHsEn. [Hapyrate moxpeTa Oy0c NMPpEUCIIATHEM TiNhKH 33 WI0RN, AKODG MiE
wnapasng icHye simpaill 3n asow. Tpeda posysimiy 00 OTPIBGYRAHT B PeEVILTATI IPOIPEMBOTG SO KTPMTITY 108 1B
€ BIGOKPeMICHHEME MK oo, 3 MOKa, W BHHEES Mi# IDapasH ¢ IPaHiien, 0o REiinas pidi =
SETRPOC TPYETY 00 (AP | 30600 VMOBHO BOHBATIECE MiddasHon MpaHiiich, 8K TAKDH BiJiTpes DERHY oL ¥
FMIBCHI TA MZEHIDEHE T SHecocTilkoCT, JmHaicHa s iodatda rpadim B BIUTERSE B3 KOreio mokpHTTa. |
HEARTEA RN, AKILG M5 1A AN ¢ MRS A, KA YTROPEHA T Tien DEI0N TR0, EanpEsIan, B ri s s
MOBEPXE, HE [P HCH R BACHBEG] MTBKE | T.0., TO 16 € BOPYNCHHER TeXBOGTi |, AKA MPHEBGIIETE J0 TR0 H0E HHA
BAECTHBRCTEH mokpiTTa &G0 lore Gpaky. B pospodnenill mexwonoril, B wacnigok Gl d0RCIM iHIDGT TEpHpOSHE
YT B HIEA APFYBATOCT |, ShecH I0EHIEA BONeH | B CIBCTepi T b,

Tabmuga | Possipn Gnokis si03alkH ¥ I0Apa3 IOKPHETTA

Mo Possip Gnoxis  ssosation | Possip  Gnoxie  seosaikn
IT}EE:; wapy | D), A wapy 2 £} A

I T, _ Al 350...30d

2 | [, ... S 350...30d

3 IR 0. .1 50 35030

4 T, e | 10, ..

5 T, _ Al [ B, _.. | 50

[ RO, 1 50 I 1. ..
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Kapaktep kpumin {piec. 4) MOKATW, 100 THOC CYTTERG TANCKETE Bl ToHKD cTpyETYRE. (i HaK TEAXOIHCHHA |
FACTOCYBAHHA EARITH OITHMATLHEN POEsipis GnoKis d0dalki 5 TOUKE 300y THOIDe HEA a8 Chod ofsscmc . [Tpo
TP, O (OUTHRG TP BETHENY TIHET0M I EARAHTAMKCHHEAN, TORCPRBER AR TOKPITTA SN0 TRCH, TINE 1hosgy
IO THCH BHYTPILHE APy HCHE A, K] P HAOIATE 10 IOHRM Y06 KBOTRIILNE, A1 POREBI OTRCA B MiK[R-, 4 B
AR BIOMATKEY (TP AKOPC TS PORIMEN TEpTA) | MAKPOTRIIHEIL, W00 IRERGTIITE 10 WBILTEOND 380y |
pyliHyBaHEA Wapy EannEa. 3 IpERGTY S HCHES I TERTI MOBE PSRN NP ICHYIOTE THROTIICHET TyMKl! |
podori [4] Anereea npe podopssanifiee saigmeHIEA P METOMMY HapaHTakcHEni 2.5 MITa i Ginnne. Antop
CTREPIRYE, 10 Y OBCPXHCBOMY 1api jodopssaitilin BN KPEBIE HHA BAKMATAOTHCA HA CIICKT Rk 8cTami agifia, a
JUMUATEOGBE EMiHCHEA Y KT | B 0 ol TepTa IpenoIiT b D0 BOeH 00 A Ty, Y AK0CTI J0KEEY RIECYH YT
NPETYINCHEA ABTOR TOBOPHTE Mo 3BinpeHER MikpoTBepnocTi v 3omi koHmakry [4). [pomwoesna oyska
npeacTannes B poboTi [3], B Akl CTREPIHVETRCA, 00 B KOHTART] BIOVRACTHCA THOMINHCHHA Ta pyllHyBaHEA
MBepxE BoRpIETTA. BpasoByionie e Rl NpOTIEROTE B iCHYROEN TO0CTTH0CH X, MO0GHIE E0dNE T TIp IR0 CHE 1,
I I BCHEA S50 IHCMIIBCHHEA BANCHKNTE BT YVMOB TEPTA, ¥ TOoMY “OICH Tesnepatyphel cxnagopol Hano
TEMIIEPATY Be P CRIENYE LEAKY KPUTIOMHEY, AK3 SUIESHETL BT MaTepiany mokpirrTa, To Idonipee By eas Thed
npoec sigweHid. [ligpeineEmil Barpin, HABEAKH CTROQIME VANBH A THEMIHCHHEA DORCPNHERIEK APIR,
IHTCHCHBHICTL THOINYBAHHA IPOCTSE, THOC DepexomErt v karacrpadiconei. [Ipo me & chimdaTe | mimepaTypi
Jepena [2 - 6], Asganis orpnesmey sanewwocrell (pec. 4) chipTh mpe icHEYRAHHEA BOLIGHOCTI X PAKTOEY THOCY
B mapaseTpip TomEkol cTpykTyper (pec. 4 a, §), xoua i smicTms nesHi BimvimeecTi. oo Hooeri Ky s
BIGABIUTIECA [ 3%LTATIE, AKI OB ATEHI 3 BICVHADCH HAM MiHIMATLHOTS FHOCY B EACHKHOCT B SHaUeHL GUoKin
seocea(ien. Mg mpr mapawrasensm |2 MITa sisiseansmigl 3Hoe THAGIITRCH TP [soasgipas Guowin sl
250, A0y A, 1o npn sSinsmenni marar ke 0o 5 MITa possip Gnokis ssosalin, N AKIK THOC s il beans el
cknanae 400, 600 A Tofte i3 30iNbOcHEAM HABANTIKCHEA POIMIp GUoKiB M03ATKH T 00 BMATRHIG TBR000M
IMAOYETRCH B CTOPOHY 13 $0ILIOCHEA HA QeAKY BeereHy. (Tpineas | petyIETATH B ETHEATH CYMHIB, GCKITRER
mpE e pomdipis GnoKiB 3e00a 1K ECHIYETECA MIKPOTBEPIICTh | 30¢ ssan Gn apocTarn, Mosmeso mami
GEKT ME(GHIER T1OHRCHITT 1 THA, 10y BIECI IS, % TOOKIL S0Py THOCY, HbOCTAHEA GUoKiB M0 T 180 BIBWITIETE 5 KT
JUTA  asere seaTepiany Ta dapadTamwends. Jikcwo, nogankoe yEpyIHCHHA GNoKiE  s00ETKH IPUBOIHTE 0
YMCTAHIEAR, 3 MOTIM | 3EACHEeTO pocTammn seecy (poec. 4) Tesmmpeparypa B oR0H KOHTAKTY 188 TIEpE BIELY RS
kpirmieigy o we nepenionysana 393 K. [ rononse, aanis DoRepiEi TERTHA MOKXER DECHIDCHER Rasipis §oKis
MOTAKH B BoHI KOHTAKTY seafioe go 300,400 A, Orke e orHadse, 100 TP BIEKOHIHE DERIIEY YMOR T TepTi
BIMGYBACTLCA TEIHCHEA, & M0GKIHBD i COMOOPTad kagia cydcTPYETYRE B BeBHIN Mok, Momnnbe Tosny mp
LD GnokEy s0ElKl noBepxEl (U0 TepTA), NeHEHOMY HABAHTHHCHHI TA YMOBAY TepTH BiIGVRSCTLeA
MOCTYIIOBE  IMEHIDEHHEA CWibEPEH, AKE CYIPOBOUKYETRCH  IOIPIiHe HHAM  MiKpOCTPYETYPH Ta  TMi15HeHE A
KOHTAKTHOT DOBCPXEL W0 B MCYMEY IPHBNTETE [0 SMCHINCHE EHoCY BOKPHTTA, CUTHOMHC 0, 1 IRNeHEA
TCMIEPATYE TPAEIE IPMBGTILG B0 EROMRITHIN [TV ILTATIR, 100 S0 CRIOITH 128 ofhe KT EHe M1 HHE KT T4
Ta lore mpeckopeie pylimyeamed. Y 1ol e wac, pOBETEH EAMI ¢ KCTe P CHT I THH 13 BaHT e HRaX Ginum 5



M Ta mpos cyxoeay TepTi, IOKREUTE, 10 BEROPECTAREA TEPHTTIE 5 Cyibe pEanil B IOBEPXIBCBoM Y 10api SiNbimx %5
TO0. . Rl A e mougiikie, GCKITERH TS BOIANKILE HMOCTARES IREBNIHTE 00 MiTRMDeHEA thocy. Takow HepTas Ha
ol YRAN Y ACHMETRIHICT b Fne# i ocTell Tuocy BiJ GOk B sMOtalki, AKY Se0HIEE BOACHIITH PiTiesd (KT VBA HIEH M
MOKPETTA PN MCHIDEHED possipip (N0KIE 0EAKI, 100 CYIPOBOTEYCTLCA THODHEM e CcTammas 38ocy. [Tpa
HHNLIDCEH Roasipis GNoKIB 0Kl BIOOE PALIGHAMLBGY, DOKPETTA CT3 Gk MIACTIOHE, THecoc TiKicTh
TMCHIOYETBC A, A WBITKICT b SR I0CHE A T180C Y TEPIE 15 L06EY SMEHINA, Hik mp X 56 HINeH Hi.

FACTOCY RAH A WAPYRATO! §Y LORM TIOKDMETTA I DERE N DeOME TRIPTHEN CIIRR TR0 HEAX CaMI Iapis Ta iy
MIRPOCTRYETYP  (DEPeMEHORYRAHEA  KPYIIHOKPECTANIHEY % MITEOKPUCTANIHI ) LOERGIAE 11 TRIGLETIE
FHO00C THKICTHE BCLONY OKPHTTA B 1 inossy (poec. 5).
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Apodaney noacweHlrd  cToconde  pec. 5. [Mapyeari pokpuTra otpesani npe posoneax (tabn. 1) Ta
CTH BRI THOI ¢ HHAX ToBiE wapis | 1a 2 — fy Sy 2 —pesona 3, 0 f, =370, 3 - pesoma 3, B Ph, =201 4 -

pesca 2, M Ch, =30 ] rapesons 12 Sk =101 5 —pesona 2, Ay S, =1 6 - pesona 1, SR, =217

— pesaest 1, B0y =301 ta pewone 3 3 A0k, =10 B - pesanw 2, A0k, =20] i cnissins oine

TAVRILIEH TA MR Ha PISC. 5 Be EARSIEHi, (CKITEKIE MR WTH T ipmi po By b TATHE [ T sacy He 1jseLCT 818 HiTh.
Moxag it THOUYBAEEA Ta NITBHOSHED THOC0CTIKOCT] IMAPYRATONG DOKPETTE, HA HAOOY [IVMEY, MO%KHAS
moacHETE Takns comeess. [Mlaps 3 MIJKOKPECTATIMHEGID CTPYRTYPOH Halbiinbil Hanpy#HeHi, MAWTh BIECHEY
MIKBOTBEPLICTL, MigHICTL, omip oyey. [IpH UsoMy BOHE M00TE  HIBLEY ECTIMHEICTE T3 OOUTRED 10
okpuxTyBaEEa.  lapi 3 kpymEOEPHECTATIHEGI  CTPYETYH  MAWTh  IPOTIWIEHKHET  BISCTHROCTI)  MEHIIY
MIKPOTBEPLICTE, MINHICTL, A0C NP §L0MY BOHE GiNk IWIACTIONH, 5 MEHIEME BHYTRDHIME APy e HA M,
OeofinpicTio wossbimawil wapis 5 pitsel MEKPECTRPYETYEMO0 ¢ BIATHICTH MSCTROBT Poiakcalil BHyT i
HANPYVHCHL & paxyBol TX nepepoaneginy s Ginbin npyasHing Ta Ginkin mwnacTH g mapasa . Cnocid
OTPHAAHHA CICKTIMIITHIBOTG BNt eEis ofyionmos Bone MaKciMal iy BAKTCBAHICTh, & Dodekmi orpykrypi
THAMOMATRCH ¥ MISCIRBIE0MY CTAM, w0 vy wEavaifl sipi ssemuoye Hore macrwmicrs. % Toll #e wac Braana
QCOMTHRICTE  CIEKT (LTI HOT & 4010 IPERTETE [0 MIKCIBEANERO TG IMileeamn Ta seecocTilikecTi [3]. He
MLEAHAE  CYMHIBY OERIICHT GCHOBH DOO0MHSHEA, EYIIHHIBC L HA Qeaky  oynepensoera.  [lompidoscms
SRPOC TRYKTY L, HANDH KR CTHOMEHE HAM FROPC THID VMO8 CICKT[UEY, MPEROLETL D 1 ThIDe HEA sigsecTi. Ak
Bigosen, T BOULINCHEA MINBOCTI CRITOML 3pocTanEn sikpoTeepuecti [ 1], Takiss 'nngoss, AKIDD IPErEyTE 10
MAKCHMATLHG  S0MHIHAGNY T IIHBCHHEA TOKPETTE, T | MIKPOTRCRIICTE TIPH UhOMY MR GyTH MEKCHMEATL B
SOGKITHBAH, ATE W CYIIEBE THTE IOBEIEHOMY T TTHIKAMH GakTY iCHYBIHEA (00T MM TLHOT M KpOTBEPIOCT i, Ak €
MCHILA T3 MERKCHMS TRHG Mosnny [3, 5, 6] Kpis more, 8¢ BknEe cysdiny, 0 snooec Tiinogdl e nexrponimisngdl
SMATCRIAN DORNHCH BOCTHYREATH B cobi | AHCOKY MIMHICTh | QOCTATHI NOSCTIHicTh. JINA JoCATIBCHES LT
ICHYIOTh PisHI seTOMH, EANPIEKIAL, CTROPCHEA DHenepoiiie iseEore Marepiany, e B nnacriemil ssapgi
THEOIATECH BISCOKOMIHT BRIpe e . [Himmsg me caoifl Gy Ioni | cHnany € mieprope RaoccHHEA VARG M il |
mnacmeiEE  mapie. BoGinuo  sigEex mapax cTeopeHi B OpOAsci  KpRCTATIEGD  DHCHokail  MEHTH  Many
PYRINBICTL, OTEAK 0 &S0 TEPTA B DORCPXBECBEX AR MO EACTRCA e Pepoanauin Ta nepedynena podekTin, 0o
GCOOIHAG AKTHHYE TRCH TIpH 30iNLI0eHE Tosmeparypll B w00 wowTakry. [Ipe aapyeatift Syvnosi crpykrypi
TOKPIETTA, YTBROPCH TpaEiy posginy seleinoiyioTs Jogareosul omip pyxy pecnokagil, o © BasEsNs QW
migmneEea eecocT ke, Kpid Toro, i mauny DGysMey, DOAOUTKGRS BRAKSTI, 100 H3 THOS RUDIRSE T



manepxwernll sy, Awani BEesoTil TePTEGRIEY OHE PROHE DORATYW, 100 iT HHCTAHEAM HOPCTEGCTI Yi0E TEpTH
{ T TRIOECHEA T TOA0T 3 TIHCKY, BOUTHIDE HHA IEH TKOCT] BT BGCHON) PyXY, 1T pIICHER Yh60E TMAIIRAHEA TA (HID.)
FHIMBIOYETHEA TG HES POIOBCHTECERE IpyawHn  godopeeawilt wa nipnosepxnesi wapn. Y ceoin  wepry,
AT YA 180- 1 ohopel ORAHIEE CTAH P0G T TOHKGI CTPYETYOH BIUTHBSIOTE 188 T80 0CTiIc Th TA (MO Sesia HiTHi
BASCTHBOCTE BChOTO BOKPITTA., TopTd CyIpoRoHYETHCA TIRHIDCHHAM TYCTHIEH TECI0okagifl B 30H KOHTAKTY
nanepeeotEh. B 1ol #e wac, AK BiI0M0, THOWYBAHEA TI06HEPXEC Y I0ADIE PN TePTi SAne#N Th Bl CI0B B IHMDE HEA
HOPsEAnLEG] Ta TAHMCHIANEEN CEOANOREY HaBaMETa®cHb, Takosd BIO0MMO, W00 WBRTKICTE PyRy DBckauilil
VHENICD BANPYGHCHEA BCYRY, THAOITH Y IPHECRCPXHCHIE INapay NoBePXH IHRRIKICTL pyxy mecaokan il sk
CYTTEBG MEPCRMEIIYEATH INBMIKICTE 1% pyxy B b e seamepiany. [Ipe xosrakmiill ssmesionil casie HIaRBHICTL, Pyx,
WHHIKICTh PYXY TA BEREMHEC [GTANYBAHEA TIECHOKAWl v KpicTanivtdil poinimil BIEsHas e »ecXanisss IWACTH THoT
e dhopod 20T AR | P ROTH T 06 BERH I GEGOTIERGE TEll Mesan By TEPTA Ta THGCY ¢ EKT R THO HID. TMKPIET Tik.
[e mon "AEaH G T TN, 100 IIECTIOHEA Godiopsealia sMEe THCneka iy IpUEpoIy | € HaC Mo RyHTAKT T B essnil
nabeproiEh. CTymiEs mracmenss! gofopesnsil sanc#Ems RO pyxy Ouchokadil B omeBHI  KpicTanorpadimm
TGOS | HATHABEAN, TNI0ALY, HATIMAEGH PyRY TSCHMaUil sdigoeThen 18 meoTiinca il mpa i sHaky
HARAH THHC L, TOOTE BHHEHEAE SpekT TROPpOTHOCT L, 1ok A3ami i 3 ofekmom Baylnedre pa, R iEs AKore s b
Big aanniryme geduopssanit [11]. Fseina manpasis pyxy meciok@uill (ocofnise GAaraTOKPETIE) NPEBOTHTL [T
TAMMEHCHEA TOUKGREY DederTin THIY BAKEBRCIH, AKI CTROPIOHODE MiKpOROGHKEEHE, CIpUEAOTL MoER | POIBETEY
M KpROTRIIEE . CiRpisg yason TepTa Ta TepsticHel odpodr neTtancl, B BEIKICT L PyXy TRcnokatifl i nos maworo 5
I [YERMTEY MiKPMNOEGIHCHEE BIUTERSS CTRYRTYRa sesTepiany [ 11, 13, [4]. Tamess wooeesd, Beo8s e CTRGIET I
YMOBH, %8 AKHE IpH BECoKIl minkwocTi mechok@auill ik opyx Gyme obscwmomml. JocArTi Damel sCTH M0GES
I Ki b kosea Crpondasas, Ommndd it GakTopis, I nepeilEoI#@anTh BiThBOM Y BISGIY THCTOKA0l #a mone psmm,
SMOEHYTE BT PitHi TREPI] MOBCPXNBEA] 0APE KPECTANY! OKEICH O TiGpeOKIEcH] Af0 METANCH] IWTRKH, TOILG.
Oapeny  FAYVBAGINMED, 100 HOOBXITHEG ADGGITATH  CTHROPCHHN OKBCHIE Ta TiQWeOKBCHIE NPMODEPKE |
CICKTMT T OB004 Y BATIHOMY TOKPETT, 0CKITHEN 158 MOGKE FHATHG 10ripinme anresiini 3n" ;e s ocheBom Ta
MKPITTAM Ta Mid mapasii. Takos mosiTHe NoCcuiHTE GIip By TECnokaifl 0 BigMiHHICTh A o pib
TRATKI Ta MUK, pisHiEl XapakTep KpRCTANM BT CTpYKTYPH I0Api6, NP0y BakIHEEs ¢ Todll gakT, o iz
31 TH ALK HHASE 3601 Y TEPYACHGCTI TUTIBOK Hp0CTaE o nip By mecnowagil [ 12 - 14]. [3 nanene more sone BETikae,
10 PeryTHOBAHE CTPYETYPH IDApis TOERONSE CTEOPIOBATH TOTCHIANLE ] GAp epil B3 NNy pyxy Tecaokagif,
BT I RA TH HAN Yy HCHEA TE[VTA T6C MoKl o mpEsa e D6 Faiksd RO HER B pyxy.

Ha ocreni agamizy ssiEn pecaor@auiliol cIpyETYpo IpH S0BEINDERMY TEPTI MO%HA IPHITYCTHTH, W08 CHIE
TEPTH 0B AEAEA Fi EMiEa sl T mos@gi liHoT CTRYRTY L, AKi BHHEKAIOTH B3 0Reps B TepTa. [Tpa uhosty BomH oA
e Ta T TEPTI BiLNOR Ae BHYTRIDEI poboTi no sdini pecnokagiloeed crpyrTypol Takimnsg wgsoss, podory TEpTH
NeTamcl »e0Ha ACTHORS MEPeBECTH B PofoTY BEEs0Uil Wapis. ¥ 1ol e ac FAVEIRID, 100 OIHMEHESSTH I
QU iE0K | EAeREeCTel TepTa BiO mscIokawiineed cTpyETYDM 128 T Aac BeMSE, 100 ACHID ETHCA HEMOHITHEICT H
TOAHOTE ©HC EPHMCH TANEH ONG BIEEPIC A ICTIHHE0T IYCTIENK Tscnokaliil B sostcHr kodTakTiel sgessoni [12].
BTG MS0GKIES JTHILG A 0TI, 1040 TP TEPTi B TPaTH cHepril BEIESE@NTHCA Be TihkH s nowagifinm
MPIBCCEMH B TBOECHNIE BHX INAEN, & B0 TLNAC TIOHOT ofhopsianit 10 00Ky CTLC A TIOBCPX HE BIMN Hei BT A4 1
Ta IEOHpoe The A Brmsl noxprrTa [ 12, 14].

Takow DOKPFAINCHER MOXEHTHI BIacTHBeCTel, ¥ ToMy 'oecii, 380o0cTiilkoeTi Garatoinapors] CTpyETYPH
TACTOCYRAHKAM TUIACTHOENY, BATKMN IOAPIR MOWES DOACHETH TAK! B DPOUSCT TERTA 3 MAC0M EPTHYIOTRCH
T HHE B piaHD e TRYRTY L, B0INLI0YIOTECA 00 PIREA BEpHEa, HCIA S0re IpaIeRHYOTE 3paeTans. I5inkincHsa
Tl [ETBE CHO A HH A S0 Pl T 1 ERaTHTE 10 AHEPIEXTYBAHEA CIIOMSTRY ORI TiNABGK IORCPIH, & 10T iM
| THSHOND POCTAHHA BEMPIHE Mooy BCIE] DORCPXHL. T IeAK00 DCHHICTH) MOGES TIPHITVCT HTH, 100 08 8K
TULACTIFCHE | IBARH B DEAKi Mipi rabsyioTh pOEBITOR MiKPOTRIINE ¥ B AT Y CepoIORIIIN TUTAC TIFH O WA Y.

Bpaxomyioil HaBCIeH: BE0e, Boobuimwe sammsomn wscTynse.  [Mapyeara cTpyETYpa, MRl CRHID
TAPE MCTPIPTHIEY  CII B THOIDE HHEM, 0PI, JOFE0NSE TIERIETHE 3HO000CT iiKic T ¥ mOpinHmEHi 5 Se01s010apa s,
ChmiEaK OTRIMAHEA TePCEBAT BT BIKOMC TAH I IApyBaTOol G061 OKPIITTA M0GKITIEBE THINE TIRH PafioHa TEIE Y
CIBRITHOIOCEE TORIOEEE T3 RnacTRocTell okposiis wnapin. Tak, MoHa SHPTHTH HACTYIIHG . TORINES 1Hapin
S MEFEATHYTH 00 HyOA (TodpeTieme], a8 GakTienss sae GyTH MoskIEs MiiMatheon, He DHemaOes wa peaki
TEXHGGTIH | T IO ST A 00 o] TORILDIHE INADIR T3 [ISCTICHCEGCT] GCaJliR Ba ¢ KCTe (e HTA T Hifl
CTALN OCATKCHEA CICKTPRMITINIHEE BAlBHEK IDapis, OV00 BEABICHS, W0 OCATHTH HA DOBCPXHD I1000EKHR
CYIINER I Eap TORINEGH Ha piEdl Gnokis GaKTIOHG Be I QCTARNAE ThCA AS0GHITIRIG, ANG BAC TEH TORIOHI
0,709 sk Ha NORSPNHI YTBOPIOETRCA CYIIUTRHES MIMMOITIEKS I0SPY  HA0E B8 RHETHODCHEASM 10, 100
YTBOMOWTECA TP OCATHCHHET MeTany. Fposysiing, 100 OTPHMATH ITEG JE0aHi CTPYRTYPHI Ta DooscTpHtHi
MAPASCTN INERIE AIARIGCL 5 MERHIGE POTnosd (o 20 W), 00 M0G0 eACHITH HOC TA HARHIC TI0 o cy
CHCKTPMIIEY, ane B WieMY, TWCOA BiANPEROBAHEA PORIBGE, I0APH TOKPETTA OTPIEMYBATE % O91KYREIIE N
napaMeTna Ta BEcTHRoCTMN. Ha nincrani  cxcnepusscHTiB (pisc. 5) sioekia SpofiImill BHCHOBOE, 100
CINBRITHOIOCEES TORIIEH IOARR FA0e#NETE BIO CNIBBITHRCIOCHED podsipis Gnokis seocaie. Tak, oo #0inkincHEA
FHOOMCTIHIKGCT | BC BTG OKPITTA P BAHEOCHE T ocaTy %8 peasineos | {1800 1) tommng wapy | nomimes &yTi
TERIIEEHG B TR Pkl GiAk0a TORIEHE 10apy ) Pl poacnd 2 CriBRi THOICHEEE 1% TORLDEH I0EEHEG CRIATETH



A npH EERGEIHHL poaing 3 TOBRIDEHE wapis | Ta 2 nosMEH GyTH mpeineEe o0 EakoenmaE, Kpisd Tone, wasm
G0 MosiTeRo, 1o TeeHe R Grokin ssotain HaniTs 1o 150, 200 A v okpesim Imapax mpi mapyeaTiil Gynoni
NOKPHTTA, OCOGMIERS, AKOG 1% OTOUYIOTH IHapH 3 Gnokasan ssoxalen  |S00. 1800 A, He npUBoINTE 00
waac T ool pylieanll ocamy, & Erankia HecoCTiICTE BCROTG BOKPIETTA 3pocTae . Takos Wikanius ¢ Te, 0o
MpE MPOBEIEHED CRCIEPIME HTIR CIKMIATEY IR CIMOCHEA OCAGHEYBANN INApH 3 PRHEME poasipaa GI0Kis
TR, ane salke 3 OMEAKDBININ TOBILMIEAME IDAPIE | NP WLOMY OTPEMYBATH 38000 CTiIKICTE BIIOE, HiH
MOHGIDARIE 3 THMH & Gnokasdn sk, (EaK 5 yBamine, 0D I h0sEy TORLHEHE IDAPIR G0 S80H BEAaTh H
SEOGHITHBIBGL, & PeEyIETATE RHIRGYRAEL B3 THOooC THKICTE Gyl ripinl, HiE Ti, e oTPIsGEHT I BKASaHES B
CTIBRTHOIOC HEAY IHARIR T VPENYBAHIEAM MapasicTpin 1 ToMke! cTpykTypil. I0inkncH e cninsiuoine k. ToRIEH
iR FiNKLD BEIEHIEY BHIOE TPUROTIG [0 T poe i THeCeC TH0CT |, 0 GakTieme HiBemoBaG 15 AT
AP YBATHT CTPYETYPH IOKPHTTA.

BuchoBri, BoTasonmieiso, 1o b i G Bos Yy 300 Y ¢ IEK T T 08000 BT B Imoni 1ae me sl poastip Gnokin
SEOEAIKI, AKX Be € COMHIBLG, 3 TTCHNTE Bl HARAHTARCHEA | KOUHBSETECA B Wy Big 250 no T00 A, Takowm
RCTAHOGRICHI PAiGEaNRED CTREITIENNCHEA TORIDMH IHARIE BOKPHTTE B BACHEH0CTI B 1% TOHKGT CTpYRTYRE, TIpH
UROMY DOKPHTTA OWIWTRCHE % Mikpoiapin. Fpeodneise [ yIne e, 00 WS yeaT e TeKTWLITHHI oMy ITT4A
JOTROIAKTE CTPHAYRATH HPOCTAHIE, BiMLHE DepesilleHEd Ta of emmamEa GoderTin | TAK EH0M a0
IMEHIDWTH 3eoineldn petancl, Tlokasane, o WEPYBATAE CTPYKTYPE CHCKTRNTITINEOTG  FATITE0N0 OKNETIA
JOFBOUIAE TN T EeecocTilikicTs oo |, 16 paaie v mopisdaEsi 3 ssonoimapasii. Takmg ommosy, pospodicsa
TEXNHMIGTIA HABOCCHHA  IPOTPAsHON0s  IOKPHTTA 03¢ MOKTHBICTE  BOKPEIDETE  MCXAHHI  BJIAC TR Ti
BimEeRIeHIB Leranell, mignmeme % weococT il Kic Th Ta pocype.
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PEDEFPAT

ko cratee  “HinococToliKocTs  COOHCTOND  HCICIHOTO MOKPRITHH, HOOV4CHHOTD
MPOrPaAMMHBIM VIEKTPOTHIOM ™

B craree OpeAcTaBNeHB  EYABTATEL  WCCOEMOBAHIGT  WIHOCE  MHEOTOCION HOTD
INEKTPOUTHTHHECKOTD  MENEIHOry  NOKPEITHA.  [IOKAHO, 970 MHHHMATEHOMY  HIHOCY
FIEKTPHUTHT HHECKOTO JKENe3a COOTBETCTEYET ONpelene b paamMep GI0KOB MOSIHKH, KOTOPELI
HE HBARETCH EAHHEIM W WEHCHT OT Harpyvikd, Takwe VCTAHOBIEHB!  PAHOHLTEHEIE
COOTHOLIEHHA TOMLHH CI0EE NOEPLITHA B 3ABACHMOCTH OT NApaMET ol HX TOHKOH CTPYKTYPEL
[MokmaHo, 9T0 COOHCTAA CTPYETYPE WIEKTPOIHTHHECKOTD KeIeIHOre NOKPEITHA M03BONAET
MOBEICHTE WIHCCOCTOIKOCTE B 116 pag 0o cpaBHedinin ¢ OAHOCIOHEM ToEPRTHEM, Takinm
odpaioM, paOapabOTAHHAA TEXHOIOTHA HAHECEHHA «IPOIPAMMHOTOY NOKPRITHA NOIBOIAET
VIVUIIHTE MEXAHHYECKHE CROHCTRA BOCCTAHOBIEHHEIX AeTANel, NOBRICHTE HX HIHOC OCTOHKOC Th

H PeCype.



