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Kipicne 

Aybin wapyawb1nb1K. eK6eKKepnepiHiH an.QblH.Qa 1<,oi::iblnFaH 
MiH.QeTTep,qi wewy,qe V1H>KeHepniK-TeXHV1KanblK. K.b13MeTKepiHiK yneci 
epeKwe. TpaKrnpnap MeH asrnMo6vinb,qep,qi H8f¥pllblM rniM.Qi 
naill,qanaHy ywiH V1H>K8HepniK-T6XHV1K8JlblK, K,bl3M8TKep, MeXaHV138TOp 
onap,QblK K.¥PblnblM.QblK, epeKweKniKTepiH >KeTiK 6inyi, 
TeXHV1K8IlblK, K,bl3M8T KepceTy.Qi cananb1 epi ,qep Ke3iH.Qe aT1<,apyb1. 
6ai/l1<,amaH a1<,ay.Qbl Te3 apa,qa Ty3eTe 6inyi rnic. TpaKTopnap MeH 
8BTOM06V1Jlb,Qepre iWTeH >KaHy nicneKTi K,03F8f1TK,blWTap OpHaTblJlFaH. 
0Hbll-l >KVMblC icTey npV1HL\v1ni K,bl3FaH ra3,Qbll-l ¥I1Fal0 K,8CV18TiHe 
Heri3,qenreH. 01<,y 1<,ypa11b1 Ka3ipri yHvisepcvirer nporpaMMacb1Ha 
caillKec 1<,ypacrb1pb111,qb1. 01<,y 1<,ypanb1 6ypb1H-COHFb1 >Kapb11<, KepreH 
OCbl TeKTec e,qe6vieneH aillblpMaWblJlblfbl - Pecny6nviKa YKiMeTi 
>K8HblH,Q8Fbl MeMneKeTTiK TepMV1Honorvi11 KOMV1CCV1HCbl 6eKiTKeH 
cananb11<, repMV1HOJlOrV1f1JlblK. ce3.QiKTep,aeri repMV1H,qep,qi anyra KEJHin 
6eniHyi. 5yn KiTan T8XHV1K8JlblK, >KOFapbl 01<,y opblH,Q8pb1HblK 
cry,QeHTTepiHe rpaKTopnap MeH asroM06111nb.QepaiH iwreH >KaHy 
K,03f8IlTK,blWT8PblHbll-l K.¥Pb1Ilb1Mbl MeH >KVMblC npV1HL\V1nTepiH 
ryciHyre, OK.bin yi/lpeHyre apHanraH. 



l AsrorpaKTop K.03FaflTK,blWTaPAblH. K.YPblnblMbl 
MeH >KYMblC np111H411tmepi 

1. I K03rnm1<,b1wrap,[1b1H. >KiKTeniHyi MeH >Ka.nnbr K.YPblflblMbl 
1.1.1 Ko3FaflTK.blWT8P.QblH. MexaHJA3M.Qepi MeH 

>KyC1enepiHiH >KiKTenyi 

ABTOTpaKTopnap,[\blH iWTSH )1(8HY K,03f8!1TK,blWTapbl MblH8H,[\aC1 
6eminopi 60C1b11-1wa >KiKTenegi [1,2,3]: 

--1 :>KyMblC l\lllKlliH ar1<.apy racini 6oC1btHwa: repr >KaHe eKi 
blpFaK.Tbl K,03Faf1TK,blWTap; 

o Kocnanap ry3y racini 60C1b1Hwa: CblPTK.bl >KeHe iwKi 
K,ocnanap ry3eriH 1<,03Fal1TK.b1Wrap; 

u :>KyMblC 1<.ocnanapblHblH or any racin.qepi 60C1b1Hwa: 
3J18KTP yWK,blHHaH ryraHaTblH (Kap61-0paTOpflbl >KaHe ra3,[\bl 
K,03rHJlTK,blWTap), K,bl3F8H ,[\8H6,[\6H KanopV138TOPA8H 
(Kanopli138Topnbl K,03FanTK.blWrap) >KaHe K.blCblM KYWiHeH (.Qli13eI1b) or 
anaTblH K,03FaJlTK,blWTap; 

1J KongaHb1J1aTblH >KaHapMaC1 rypnepi 60Vlb1Hwa: 6eH3111HAi, 
1331=\bl >KaHe ,[\11138llbAi K,03f8JlTK,blWTap; 

u WY1ll11HApiHiH caHbl Ｖｭｾ｢ＱＱＭＱｷ｡Ｚ＠ 6ip 4111111AHAPI1i >1<0He Ken 
ｱｾＱｮＡＱＱＱＬｱｰｮｩ＠ (eKi, yw, repr, amb1 >KaHe Tafbl 6ac1<,a) K.03FB11TK.blWTap; 

W11n11HApnepiHiH opHanacyblHa 1<,apaili: 6ip 1<,arapnb1 
ｈ･ｾｩ･｣･＠ TY3Y Cbl3b1K. Ｖｯｾ｢ｬｈＬ｛｜Ｘｦ｢ｬ＠ K,03f8JlTK,blWTap (411nV1HAPll8pi 6ip 
K,araprn opHanac1<,aH) >1<aHe eKi 1<,arapnb1 HeMece v-6eii1He.ni 
,,,03•am1<,b1wrap (eKi 1<,arap11b1 l\li11111H.Qpnep 6ipiHe 6ipi 6ypb1w ＾Ｑ＼｡｣｡ｾ＠
opH0nac1<,aH). 

lwreH >1<aHy K,03FallTK.blWTap rypni cpyHK4111s:mapAbl ar1<,aparb1H 
M8XC1Hli13MA8P MeH >KyCie.nep,[liH >1<11blHTblfblH8H rypa,[\bl. 

Ai;\Hanwa1<,rb1-6ynra1<,rb1 MexaHl13M K,03FailTK,blWTblK >KYMblC 
L\111\J 1iH >KY3818 8Cblpbin, 11iH,[li 6iniKTi ｡ｾｈＸｦｬ｢ｬｃｋＬＸ＠ KemiperiH 
nicne1<.Tep,qiH inrepi -KeiliiH,oi >KypiciH 1<,aMraMaCblJ ernAi. 

r <13Tap8TK,blW M8X8Hli13Mi 4V1l111H,[\pre Ta3a 38pS1,[\Tbl (ayaHbl 
11cMece >KaHapMaei 1<,ocnacblH) eHri3yre >KeHe 411n111HAPABH >KaHFaH e 
HiM,qi (ra3.Qbl) cb1pr1<,a Wb1rapyrn apHanrnH. KopeKTeH,qipy ＾ｋｹｾ･｣ｩ＠ -
＾Ｑ＼ＸｈＸｰｍｾｃＱＮｑ｢ｬｈ＠ 63iH HeMece OHblK ayaMeH apanacTbipFaH >KyMblCWbl 
l(,OCfl3CblH K,03Faf1TK,blW L\li111111H,QpnepiHiH iwiHe eHriJYAi K,8MT8M8Cbl3 
ernni KopeKTeH.Qipy >1<yiiieci ＾ｋ｡ｈ｡ｰｍ｡ｾ＠ 1<,ocnacb1H ,qa(;;b1HAaili.Qbl. 
Peney MexaHvt3Mi K,03FanTK,blWK,a rycKeH KywKe cati!Kec >K8HfblW 
K,ocnaHbl HeMece >KaHapMailiAblH. 6epinyiH e3reprin OTblpa,Qbl. ｍ｡ｾＮｮ｡ｹ＠
>1<y0\eci yiiiKenicri aJatitry >KaHe 6enweKTepAiK K.b13yb1Ha >Kon 6epMey 
ywiH onap,qblH cb1prb1Ha Matit 6epy.Qi 1<,aMraMacbl3 em.qi. 
C;:im,blH.QaTy >Kytiteci 1<,anb1 K.b13FaH ra36eH >KaHacarb1H 
1<,03rnnT1<,blWTblH 6enweKrnpiH K.bl3bln KeTy.QeH ca1<,raH,ob1pa,qb1. Or 
an,[\btpy )!(yV!eci 1<,a>1<eni KeJ,oe >KyMblc 1<,ocriacb1H ryraH,qb1pa.Qbl. lcKe 
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1<,ocy >Ky(;ieci K.03FanTK,blWTblH or anyblH K.aMTaMaCbl3 ern,qi. 

1.1.2 Heri3ri YFblM,Qap MeH ryciHiKTep 

)f(orapbl weKTi HyKTe (1.1 cypeT) ,qen nicneK neH viiH,qi 6iniK oci 
apanblfblH,QaFbl anwa1<,Tb11<, Me(;iniHwe Ken 6onaTblH nicneKTiH 
L\lt1fllt1HAPAeri opHanacy >Kar,qa(;ibJH ma(;i,qb1 [2J]. 

TeMeHri weKTi HyKTe (1.1 cypeT) gen nicneK neH viiH,qi 61nlK ocl 
apanblFblHA8Fbl KaWblK.TblK.TblH ｍ･ｾｮｩｈｷ･＠ a3 6onaTblH nicneKTiH. 
L\VlflVIHAPAeri opHanacy >Kar,qaiiib1H aralii,qb1 [2,3]. 

)f(ofapb1 >KeHe reMeHri weKTi HyKTenep apanblfblH.Qa opblH 
anMacrb1pynap K83iHAe nicneK ernriH S apanb11<, nicneK >Konb1 ,qen 
arana,D,bl (1.1 cyper). nicneK >Kofapbl weKTi HYKTe,qe 6onraH Ke3,qe 
ycTiH,qe naiiip,a 6onaTblH Ve K8HiCTiK K,blCblM KaMepaCblHblH. ayMaFbl 
HeMece >KaHy KaMepaCblHblH CbliiiblMAblnb1Fbl ,qen arana,qbl. )f(orapb1 
weKTi HYKT8,[\8H TeMSHri weKTi HyKTere ,qeliliH OpblH anMaCTblpy 
Ke3iH,D,8 L\VIJlVIH,Qp.Qeri nicneK 6ocaTK,8H vh (M1

) K8HiCTiri L\lt1m1HAPAiH. 
>KYMblC KeneMi ,qen aranaAbl: 

(1.1) 

MYHA8Fbl d ｾ＠ L\1t1n1t1HAPAiH ,qviaMeTpi,M; S- nicneK ereriH >Kon,M. 
Ken L\lt111VIHAPni K.03FanTKblWTapp,a L\VlmtH,Qp,qiH. vh )l{".{MblC KeneMi 

L\VlnVIHAP110p caHblHa i Ke6eiiiTiH,qici K,03F8flTK,blWTblH. Jllt1Tpa>Kbl Vn 

(nvirp) p,en arana,qb1 (1.1 cyper): 

(I .2) 

nicneK TeMeHri weKTi HyKTe,qe 6onraH Ke3p,e OHblH. ycriH,qe 
naiii,qa 6onraH v0 KeH.icTiri L\lt1flVIHAPAiH TOJlblK. 1<,eneMi ,qen arana,qb1. 
5y,qaH L\VIJ1VIHAPAiH TOJlblK, K,6J18Mi MblH8FaH Tel-I 8K8H,QiriH ecenren 
Wblty K,VlblH eMeC [1]: 

(1.3) 

WvinviH,qpp,il-l ronb11<, 1<,eneMiHiH v0 KblCblM KaMepacblHblH 
ayMafblHa Ve K,8TblH8Cbl K03Fa.nTK,blWTblH. CblfblllY ,qepe>Keci p,en 
arana,qbl. 

Cblfb1ny ,qape>Keci Mb1Ha cpopMyna 6oliib1Hwa ecenrene,qi: 
(1.4) 
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I MiHAi 6iniK, 2 6y.nFaK., 3 caycaK,, 4 nicneK, 5 6aCTMeK, 6 cepMep . 
. 1 cyper- Ko3f8JlTK,blWTbll-\ ｡ｾｈ｡ｮｷ｡Ｑ＼Ｌｔ｢ＱＭＶｹｭ｡Ｑ＼Ｌｔ｢ｬ＠ M9XBHM3MHiK >KYMblc icrey 

cyn6acbl 
Kap6ioparnpnb1 

K,03Fal1Tl\bll11 

EH1i3y npo4eci CblrblMABY npo4eci >KaHy npoqeci Wb1Fapy npo4eci 

I Kap610parnp, 2 aya ra3apr1<,b1w, 3 Ｉｋ｡ｈ｡ｰｍ｡ｾ＠ HeMece raa 6eperiH erKiariw ryriKwe, 4 
OTblH Cl 1ri3eri11 KJlanaH, 5 YWK,blH wawaTblH OTTblK,, 6 ｮ｡ｾｧＸｊＱＸｈ｢ｬｬｬｦＸｈ＠ r83,1Jbl 
IUblfaPCll blH ryriKwe, 7 ra3 Wblf8P8TblH KJlanaH, nicneK, 9 6ypiKKiW. 

l .2 cyper - Kap6ioparop11b1 >KaHe g111Jenbgi K.03f8!1TK,blWTbll-l >KYMblC icrey cy116acb1 
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>KaHa 3apH,qneH, cyii1b1Tb1Jlf8H ra36eH TOJlTblpy, OTblHHblH >KaHybl, 
ra3AblH ynFalObl (>K':{MblC )!{ypici), nai1,qanaHblJ1FaH ra3Abl cb1pr1<,a Wb1Fapy, 
6YA8H GOH OCbl npOL\eCTePAiH T8Fbl ,qa K,aeiranaHblflYbl, HFH11 Ke3eKTecin 
Kenyi K,03f8JlTK,blWTblH )!{YMblC L\1'1KI1i Aen 8Tafl8Abl. nicneKTiH 6ip weKTi 
HyKTeAeH eKiHWi weKTi HyKTere K,03Faflb1Cbl Ke3iH,Qeri >K':{MblC L\1'1KiliHiH 6ip 
6eniri blpFaK, Aen arana,qb1. Erep K,03FamK,blWTblH >K':{Mblc 411Kili 11iHAi 
6iniKTiH eKi ai1Hanb1Mb1H,qa nicneK b1prn1<, )!{ypic (b1prn1<,) >Kacaca, MYHAaii1 
)!{8fA8ii1Aa K,03F8JlTK,blW repr bipFaK,Tbl ,Qen 8T8fl8Abl. VliHAi 6iniKTiK 6ip 
aii1HaflblMblHAa (HFHl1 nicneKTiH. eKi )!(ypiciH,Qe HeMece blpFaFblH,qa) 
)!{8C8fl8TblH >KYMblC L\1'1KJli 6ap K,03f8JlTK,blW eKi blpFaK,Tbl ,Qen arana[\bl. 
L\11fl11HAPAeri >K':{MblC blpFaK,TapblHblH 8JlM8Cbln Kenyi K,03F8JlTK,blWTblH 
>KYMblC peri Aen aranaAbl. 

1.2 Tepr blpFaK,Tbl K,03FaJ1TK,blWTblH. )!{YMblC npol\ecrepi 

EHri3y npo4ecl nicneKTi 8 >1<orapb1 weKTi HyKTe.QeH reMeHri weKTi 
HyKrere (1.2 cyper) opHanacrb1py Ke3iHAe awb11<, eHri3y KJlanaHbl 4 apKblJlbl 
411n11HApre >KaH.a 3apHA (eHri3y blpFaFbl) copb111agb1 [1,2,3]. 

CbtFbtM,l/ay npo4ed nicneKTi 8 rnMeHri weKTi HyKTep,eH >KOFapb1 weKTi 
HyKTere opHanaCTblPY Ke3iHAe (Cblfb1MA8Y bipFafbl), eHri3y KJlanaHbl 4 
>Ka6b1naAbl ,Qa, nicneK ycriH,qeri KeH.icriKKe )!{11HanrnH ra3,[\bl (10.2 cyper) 
CblfblM,Qaiil 6acraiilgbl [1,2,3]. COHP,blK,TaH ,qa K,03FaflTK,blW >KYMblCblHblH K6 
pceTKiwi ocb1 cb1Fb111y Aape>KeciHiH 1<,aHwanbIKTbl Aape)!{e,qe 
6onaTblHAb1FblHa 6aii1naHblCTbl. A113enbA8PAe >KaHapMaiil 4111m1H,Qpre 
)!{Of8pb1 weKTi HyKTere raHy >Kepp,eH 6ypKy apK,blJlbl 6epine.o,i. Ocbl a3 Ms 
nwep.o,eri >KaHapMaii1 .Qep Ke3iH.o,e or any ywiH )!{aHapMaiil MeH ayaHblH 
apanacybl >Ka1<,cb1 6onb1n, 411n11Hgp,o,eri ra3,0,blH rnMnepaTypacbl MeViniHwe 
>KOFapbl 6011yb1 KepeK. KblCblM Pc Kap610paropnb1 >KaHe ra3,0,bl 
K,03FaJlTK,blWTap,o,a CblfblM,O,ay npo4eciHiH COHblH,[\a 0,6 ... l,5 Mna-Fa ,QeViiH, 
an ,q113e11b,qepAe 3.0 .. .4,0 Mna ,qeeiiHri apanb11<,ra 6ona,o,b1. la3 
reMneparypacb1 Kap610paropnb1 >KaHe ra3Abl K,03FaflTKblWTapAa 
CblfblMA8YAblH. COH.blH,[\a 500 ... 700 K, ,0,1138flb,O,ep,o,e 750 ... 950 K ,o,eeiiH 
apra,D,bl. 

Kocna ry3y ,Y<eHe .>KaHy npo4ec1: Kap610paropnb1 >KaHe ra3.o,bl 
K,03FaflTK,blWTap,o,a Kap610parop HeMece apanaCTblpFblW apK,blflbl 
copb1naTblH aya OTblHMeH 1<,a>KeTTi nponopl\1t1Hp,a (MenwepAe) apanacaAbl. 
KocnanapAbl Aaii1b1Hp,ay CblFbIM,qay npol\eci Ke3iHAe Ae )j{ypin 11<ara,[.\bl. 
CblfblM,[.lay npo4eciHiH. cOHblH.Qa (>Kornpbl weKTi HyKTere AeeiiH 20 ... 45°) 
>KYMblC K,OcnaCbl TYTaH,QblPY OTTblfbl 5 (1.2 cypeT) TYAblpFaH 3Jl8KTp 
pa3pH,qblHblH. acepiHeH ryraHaAbl. An .o,113e11b.Qep,qe >KaHapMaiil 6ypKy 
)!{OFapbl weKri HyKTere geiiiiHri 2 ... 15° apanblfblH.Qa 6epinegi p,e, cornH 
6aiiinaHblCTbl 1<,ocna TY3Y Mep3iMi ｍ･ｾｩｮｩｈｷ･＠ a3aH,Qbl. Kap610paropnb1 
K,03FaJlTKblWTap,o,a ra3 1eM11epa rypacb1 OT any npo4eciHiH cot-tblH.O.a 



2200 ... 2700 K, an Al-136Ilb.Qep.Qe 1900 ... 2000 K rpa,qyc1<,a ,qei'.-iiH aprn.Qbl. Or 
any Ke3iHAe ra3 K.btCbtMbtHbtH. e3repici .Q1>1arpaMMa.Qa (1.3 cyper) cz 
Cbl3blFblM8H KepcerinreH. p z K,blCblM >KaHy npo4eciHiH COH.blH,Qa 

1<ap6roparopnb1 1<,03rnm1<,b1wrnp.Qa a,qerre 2,0 . ..4,0 Mna, an ,Ql-138Ilb.Qep,qe 

:'.O ... s.o Mna-ra ,Qei'.-iiH >KeTe.Qi. 

ｾｗｈｲ•ｾｭｬｾﾷｴｩｦＭＺ［［ｾｾ］］］ＺＺＺ］ｾ＠

TWH I--ffli-1---lill-'--"----f 

TWH 

6 

v. 
Ｕｹｰｾ＿､ｷ＠ 'MP63SHI .91liJ' AY!'3I Or ill1Y KS1I 

I J cyper- Topr (a) )!(aHe eKi blpFaK.Tbl (6) 1<,oara!lT1<,b1wrapblHbll-\ 

"1H[.\MKBTOPilblK, g1-1arpaMManapbl. 

!'r1Fa10 npoLfed fa3 K,btCblMblMeH nicneK 8 >t<YMbtC icreiii OTblpbin, 
}!{OFapbt weKri HYKTe.QeH rnMeHri weKTi HYKTere opblH anMacrb1pa.Qbl 

l yma10 blpFaFbtH, HeMece >KYMblC blpFaFbtH >Kacaiii,Qbl) (1.2 cyper). nicneK s 
rnMeHri weKTi HyKTere Ta51Hf8H Ke3.Qe ra3 WblFapaTblH KnanaH . awb1na,Qbl 
i:ia, naiii,qanaHbtnFaH ra3 erKi3riw ryriKwe apK,blJlbl Cb1pr1<,a WblFa 
6acra(1,qb1. 

Wb!Fapy npOLfeci. nicneK 8 TeMeHri weKTi HYKT8,Q8H >t<OFapb! WeKTi 

HYl<Tere K,apaiii OpblH anMaCTblpFaH K83,Qe (WblFapy blpf8fbl) 
na(1.QanaHbtnraH ra3 41-1n1>1H,Qp,QeH Cb1pr1<,a Wblf8.Qbl (1.2 cyper). 

JJ,i1arpaMMa,Qa (1.3,a cyper) naiii.QanaHblnFaH ra3.Qbl cb1p1<,a Wblrnpy br 
cbt3btFb1MeH 6eiiiHeneHreH. AiiiHanblM caHblHa >KaHe K,03f8IlTK,blWTap.QblK 
TypnepiHe K,apaiii naiii,Q8J18Hb1Ilf8H ra3,Qbl CblpTK,8 Wblfapy,QblH COHblH,Qa 
ra3 rnMneparypacb1 700 ... 1250 K apanbtFblH,Qa ayblTK.Ybl MYMKiH. 
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1.3 EKi blpFaK,TbJ K03FaJ1TK,blWTbJH >t<yMbJC npo4ecrnpi 

CblPTKbl 1<,ocna ry3eriwi 6ap, eKi blpFaKTbl 1<,osrnm1<,b1wra 
(MblC8flbl Kap6foparopnb1 K,03FanTK,blWT8 ) >t<OFaPbl weKTi HyKTere OpblH 
aybJCTblpFaH Ke3iHAe nicneK )f{blMblC K,ocnaCblH CblfblMA8iii,Qbl (1.4,a cypeT). 
CbJFblMAay npo4eci rpacp1t1KTe (1.3,6 cyper) ac cbJ3blFb1MeH KepcerimeH. 
>KaHapMaiii ryraHAblpy OTTblFbl l 3neKTp pa3pHAblH8H nicneK >1<ernpb1 
weKTi HyKTere )1{8K,blH,Q8FaH K83A8 OT 8fl8Abl. >KaHapMaliiAblH )f{8HYbl 
Harn>t<eciHAe rasgbJH rnMneparypacb1 MeH K,blCblMbl wyFbln aprbin, nicneK 
>KOFapbl weKTi HyKT8A8H TSMeHri weKTi HyKrnre (1.4,n cypeT) OpblH 
anMaCTblpa 6acraiii.Qbl. 

a Cblfb1MA8Y blPFafbl; 6 >KYMblC blpFafbl; B Wb1Fapy >KaHe 6ypKy blpFaFbl: I YWK.blH 
wawaTblH OTiblK,, 2 CbipTK,a WblFapaTblH repe3e. 3 Kaprep, 4 Kap610parop, 5 ypneriw 
repe3e. 

1.4 cyper- lwreH >KaHy eKi b1pra1<,Tb1 nicne1rri 1<,03FanTK.bltUTbll-l >KYMblC icrey cyn6acb1 
Ocb1 >t<8F,QaC1AaFbl ra3 K.blCblMblHblK e3repyi ( l .3,6 cyper) zb 

Cbl3blfblMeH KepcerimeH. 6yAaH KeiiiiH rnMeHri wel\'Ti HyKTere >t<erneiii 
>t<aTbJn nicneK ra3 WblfapaTblH repe3eHi 2 (l.4,n cyper) awaAbl na 
naiiiAanaHblJlf8H ra3 GTKi3riw TyTiKWe apK,blJlbl 0TMOCcpepaFa WblFa,[\bl. 
5yn K83Ae 1.3,6 cypene KepcerinreH,aeiii , nicneK ycriHAeri ra3 K,blCblMbl 
Kypr rnMeHAeiii 6acraiii,ab1. nicneK ycriHAeri ra3 K,blCblMbl arMoccpepanb11<, 
K.bJCblMFa waManac 6omaH Ke3,qe 41t1n1t1H,ap,qeri 6ypiKKiw repe3e 5 
8Wblfl8,Qbl ,Qa, on apK,blJlbl Kaprep,qe 3 CblfblM,Q0faH )f{8H8 38Ps:lA 
4vin1t1HApre eHe 6acraiii.o,bl, ceiiirin, OAaH naJii,qanaHb1J1faH ra3,Qbl 
blfbJCTbip8Abl. l .3,6 cypene ac Cbl3blFb1MeH KepcerinreH 6yn npo4ecc 
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ypney (6ypKy) npo4eci .Qen aranaAbl. An nicneK TElMeHri weKTi HyKTeAeH 
>1<orapb1 weKTi HyKTere 1<.apai'.1 opblH ayb1CTb1pa 6acraraH K83A8 on 
an,[\blMeH 6ypiKKiw repe3eHi 5, 6yAaH Kei'.1iH ｮ｡ｾａ｡ｩｬ｡ｈ｢ｬｉＱｆ｡ｈ＠ ra3Abl 
WblfapmblH rnpe3eHi 2 >Ka6aAbl. Ocb1.QaH Kei'.1iH, nicneK 1<.anraH ra36eH 
>KaH,a 3ap51ATbl CblfblMAai'.1 Ｖ｡｣ｔ｡ｾａ｢ｬＮ＠ nicneK T6M8Hri weKTi HyKTeAeH )1(6 
Fapbl weKTi HyKTere OpblH 8JlM8CTbtpraH K83A8 Kap6ioparopI1bl 
1<,03rnm1<,bJWTb11-t KaprepiHe Kap6ioparop apK,blilbl 4 >KaHapMai'.1 1<,ocnacb1 
lAl138llbA8 aya) capbJJlagbl. 7!FHJt1 )1(8HapMai'.1 6epy )1(8He 41t1I1"1HAPAi 
3C1p>igTay K,bl3MeTiH aTK,apaAbl. 

1 lwrnH >KaHy K.03FamK.blWTapbl K.a11ai1 >KiKTeileAi? 
ｾＮ＠ l\03FaflTK,blWTblH MexaHY13M,qepi M8H >Kyeienepi HeH,qei1 K,bl3M8T aTK,apaAbl? 
ＮｾＮ＠ nicneK >KO!lbl, >KaHy KaMepacblHblH KeneMi, L\l-1IlY1HAPAiH TOilblK, >KYMblC KeneMi, 

KLJ3ram1<,b1wrnpAblH nvirpa>Kbl AereHiMiJ He? 
·I. l\blCblM Aape>1<eci ,I:\ereH He? Kap6ioparopnbl >KaHe AY13enb,I:\i 

ｋＬｏｊｆ｡ｮｮｾ｢ｬｗｔ｡ｐａ｢ｬｬＭ｜＠ K,blCblM J:18pe>KeCiHiH K,8H,I:\ai1 MaHi 6ap? 
s. KoJrnmK,b1wrapJ:1blH >KYMblC 41-1Kni Aen HeHi ai1T8J:lbl? 
o blprnK. ,I:\ereHiMi3 He? KaH,qai1 K.03FBilTK.blWTapAbl repr btPFaK.Tbl Aen arai1,I:\bt? 

EKi b1Pf3K,Tbl K,aHCbl? 
7.Tspr blpFaK.Tbl Kap6toparnpllbl >KaHe AY138Ilb,I:\i K.03f811TK,b1wrap,qb11-1 >KYMblC icrey 

L\MKni J(.8H,I:\ai1? 
8.EKi b1pm1<,Tbl i<ap610parop11b1 >t<aHe AY138IlbAi K.03FanTK.b1wrap,qb11-1 >KYMbtc 

ｱＱＱＱＱＱＱｈｾ｜ｰｮ･ｰｩ＠ 1<,anai1 )f(YMblC icrei1Ai? 
'1. Kap61aparop11b1 K.03FBI1TK.btWneH canbtCTbtprnHAa Al-13611bAi 

K,03FaJ1Tl<,blWT8PAblH K.BH,I:\ai1 Heri3rl ai1blpMBWbl1lblK,Tapbl M0H K0MWIJ1il<Tepi 6ap? 
10. 6ip '-IY1111'1H,I:\Pili MBH CBJlblCTblpFaHAB Ken '-1'1Il'1H,qpnl K.03FaJlTK,blWTBPAbtH 

epeKweniKrepi K.BH,I:\ai1? 
11. L\1'111Y1HAPAiK >KYMblC perl ,qen HeHi ai1TBAbl? 
12. Tepr >KaHe amb1 L1Y1m11-1,1:1p11I 1<,0Jrnm1<,b1wrap '-IY1IlY1HAPneplHIH >KYMbtC icrey 

peri Ｑｾ｡ｈａ｡ｬｩｩ＠ cxeMa 6oi1b1Hwa opb1H,1:1a11a,qb1? 
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2 Ko3rarm<,blWTblH ai1Ha11wa1<,Tb1-6y11ra1<,rb1 MexaHV13Mi 
2.1 AifiHanwaK.Tbl- 6ynra1<,Tb1 MexaHvi3MHiK Heri3ri 6enweKTepi 

MeH onap,QblH ar1<.apaTblH K.bl3Menepi 

A#Hanwa1<,rb1-6ynFBKTbl MexaHJ13MHiH Heri3ri 6enweKTepiHiH 
arK,aparbtH K,bl3Merrepi )!(8Mf7bt K.blCK.awa MamyMarrap. 

Ai1HanwaK.Tbl - 6ynra1<,Tb1 MexaHlll3MHiH Heri3ri 6enweKrepiHe 
4vi11111HAP, ca1<.viHa11apb1 MeH cayca1<.rapb1H 1<,oca anrnH,QaFbl nicneK 
KOMnneKTici (nicneK ro6b1), 6ynra1<, KOMnneKTici (6ynra1<, ro6b1), Heri3ri 
MOi1blHTipeKTepi MeH cepMep,Qi K,Oca anFaH,D,8Fbl viiH,Qi 6iniK >K8T8,Qbl 
[2,3,4]. 

2.1.1 L\11111V1HAP 6ipiKneci M0H Kaprep 

L\V1I1111H,Qpnep 6ipiKneci K,03FaJlTK,blWTblH T':{Jlf8Cbl 60J1bln 
Ta6b!J18,Qbl. L\V1IlV1H,Qp11ep 6ipiKneciHe K,03FailTK,blWTblH 6apJlblK, 
>KYifienepiHiH M8X8HV13M,Qepi MeH K,OH,QblpFblllapblHblH 6enweKTepi 
opHanaCTblpblJlFaH. L\V1IlV1H.Qpilep Kei1neK T8KT0C 6ipiKne CblpTK,bl 6e 
niriMeH 6ipre ryrac (2.1,a,6 cypenep) 1<,yt0nb1 HeMece >t<eKe 6e 
nweKTi -rl1Jlb3a rypiHAe 3 4vinviH,o,pnep 6ipiKneciHe 4 (2.1. s, r 
cypenep) opHaTblllYbl MYMKiH. L\V1J1V1HAP,[l,i apHai1bl WOitiblHHaH 
,o,ai'.1b1H,Qai1gb1. Ai1Ha gen aranarb1H 4vim1H.Qp.QiH iwKi 6eri aca 
bl}K,QaFaTTblJlbJK,neH K,blpHaflbln, ,QVlaMeTpiHiH iWiHiH T838JlblfblHblH 
HOpManapblH (8-9 KJ18CTbl Ta38Jlb1K,) >KaHe MYMKiH 6onaTblH OHblH 
rnw1H1H reoMeTpV151flblK. ,qan,qiKneH (cona1<,wanblFbl, cyitiipniri, Ky6i 
reKTecriri >KaHe KepceTKiwriri) ayb1T1<,yb1 1<,araH ecKepine orb1pb1n o 
li,Q0J10,Qi >KaHe Wb1HblK,TblpblJ18,Qbl (2,3.4]. ,-lllJlb38HblH >KOFapfbl 
>KaFblHAa 411111V1HAP 6ipiKneciHiK >KorapFbl 6eniriH.Qeri ｹｾｲ｡＠ opHaryra 
>KaHe 6eKiryre apHamaH apHaitibJ >t<acamaH oitibJK. neH 6engey 6ap. An 
viiHAi 6iniKTi opHaryra nall\ganaHb1narb1H 6ipiKneHiH reMeHri 6eniri 
8Wb1K. 6ona,Qbl. . L\vim1HAP 6ipiKneciHiH TeMeHri >K8fblH >Ka6aTblH 
1<,a1<,n8FblH Ken >Kar,qalli,Qa ra6aHAblK. ,Qen aralliAbl . 

L\lllI1111HAPI10p 6ipiKneciHiK >KOFapFbl >K8Fbl aca TblHFblJlblK,Tbl e 
MAemeH 4111n111H,Qpnep 1<,anna1<,wacb1H opHanacTblpyra K,bl3MeT ere.Qi. 
L\11111111H,qpnep 6ipi\<neciHiH 6ac1<,a 6yll\ipnepi rypni 6enweKrep MeH 
M8X8Hlll3MA0PAi opH8Jl8CTblpyra apH8Jlf8H,IJ,blK,TaH >KaK,Cblilan e 
t-t,Qene,Qi. L\lllillllHAP 5ipiKneciHili 1<.a6b1pranapb1 yll\KenicKe TyceriH 6e 
11weKTep.Qi ｍ｡ｾｮ｡ｹｲ｡＠ apHanraH apHaitibl reciKrepMeH 1<,aMTaMacb13 
erine,Qi. 
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L\11Jll1HAP Kanna1<,wacb1, 2 Meran.Qbl- ac6ecri rnceM, 3 L\"1nlitHAP rnnb3aCbl, 4 
LjWm1H.Qpnep 6ipiKneci, 5 cy >KSiilASCi, 6 M8il1 Marl!lcTpani, 7 Mai/1 COpfblCblHblK 
6iniriHe )f(6H9 TOK,TaTK,blW- 6ypiKKiWKe apHamaH TeCIK, 8 Maiilnay >Kyiileci 
cy3rinepiHiK rypK,blCblH opHaTyrn apHamaH anaH, 9 Heri3ri MOiilblHTipeKTepre 
riperiw, 10 Heri3ri MOiilblHTipeKTep 1<,a1<,na1<,rapb1H 6aFb1rraywb1 oiilb11<,rap, 11, 12 Maiil 
copFblCblH ··opHaryra apHanraH anaK, 13 rnpaTK,blW 6iniK neH TeH.Qecripywi 
K,OHAbipFbl MOiilblHTipeKTepi - renKenepiHe apHamaH oiilb11<,, 14 KJlanaH 1<,opa6b1, 15 
cy 6epeTiH ryriKwe HSMece oiilbiK,, 16 CblpTK,8 Wb1F8p8TblH KI18n8HHbll-\ C8K,"1HaCbl 
6ap yRCbl, 17 ryraHAblpy OTTblK,K,a apHanFaH oiilblK,, 18 L\lilnlllHAPAil-l 
1<,a6b1pracbJH.Q8Fb1 ypneriw repe3e, 19 L\11I1"1HAP 1<.a6b1pracb1Hbll-l reMeHri 6e 
ni1 iHr1eri >Kal-\a 3apRA eHriaeriH repe3e, 20 1<,yprn1<. rwnb38A8Fbl ypneriw repeae, 21 
L\WnWHApnep 6ipiKneciHiK aya >KWHanaTblH KaMepaCbl, 22 K,OCblMW8Cbl 6ap 
ll<enAeTKiw KaMepacb1, 23 n1nb38A8Fbl HblFb13.QaFblW pe3111Ha ca1<,111Ha. 

2.1 cypeT- 5ip K,8TaPA8 opHanacK,aH 8BTOTp8KTOp K,03FanTK,blWT8pb1HblK 
qi-imtH.Qpnepi MeH C\1-lni-lHAPnep 6ipiKnenepiHiH rypni ynrinepiHil-l (a,6,B,r) 

KSnASHSK KeciHAiCiHiK cyn6anapbl 
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2.1.2 L\111m1HAP K8Jln8KW8Cbl 

L\111Jl111HAP KannaK,W8Cbl iwiHAe nicneri 6ap L\lllJll!IHAPAiK 
>KyMblCWbl Ket-ticririH - ycriH )1{868Abl. )/{aHy KaMepaCbl >K8fblH8H 
4111nl!IHAP KannaKW8CblH8 )!(0Fapbl TeMneparypa,qaFbl KblCblMbl 
a>Kenrnyip, ailipblKWa Koppo3111HJlblK 6e11ceH,qi11iri 6ap ra3 ecep ernAi 
CoH,qblKTaH AB L\lillll!IHAP Kanna1<,wacb1 ocb1napra Te3iMAi woilib1H MeH 
arnoM111H1t1ili 1<,ocnanapb1HaH Aailib1H,qa11aAbl. Ko3FanTKb1wrap,qblt-\ Kaili-
1<,allicb1cb1H,qa 6onMaCblH l.\111m1HAP 1<,annaKwacb1Hb11-t reMeHri >1<a3blK. 
!5eTi Tbll-lfblJlblKTbl e!-l,qey,qeH 6TKi3ine,qi. L\1t1Jlll1HAP 6ipiKneci M8H 
41t11llt1HAP K,annaK,W8CblHblK apanblfb1HA8fbl C81-(blJl8YAbl ceHiMAi 
Hblfb13A8Y ywiH M8T8JlAbl-ac6ecTi receM (2.1 cyper) C8JlblH8Abi. 
L\111n1<1HAP 1<,anna1<.wacb1 6ipiKnere 6ypaMacyKna apK,blJlbl opHaTb1na,qb1 
,qa, MbtK.Tan 6eKirine,qi [2,3,4] . 

Kanna1<,wa,qa KnanaH,qap, 6ypiKKiwrep, eH,qipy )!(eHe WblFapy 
apHanapbt opHanac1<,aH. Kanna1<,waHblt-\ >1<0raprb1 >KaFblHa 
K11anaH,qap,qb1 icKe 1<,ocaTblH 6enweKTep 6eKirinin, onap 1<,annaK,Tbl 
1<.a1<.na1<.neH >Ka6b1na,qb1. KannaKK.a canyH KOHAblpb1nraH. On Kaprep 
K.YblCblH 8TMOCcpepaMeH )1{8nF8CTblpa,qbl. 

2.2 MiHanwa1<,Tb1- 6ynra1<,Tb1 MexaH1t13MHiK nicneK 
rn6b1Hblt-\ 6enweKTepi 

2.2. l nicneKTep 

nicneK K.03FanTK.blW >KYMblC icren rypraH ya1<,b1na ynrailiraH 
f83.Qbll-l K,blCblMblH K,86bin,qan, )1{81-l8 38PflATbl CblfblM,qaili,qbl. 
CoH,qaili-aK. repr blpFaK.Tbl 1<,03ram1<,b1wrap.Qa, nicneKTiH KeMeriMeH 
>Kai-ta 38PflATbl 8Hri3y )1{8H8 naili,Q8Jl8HblJlFaH ra3,qbl CblpTK,a WblFapy 
npo4ecrepi ,qe opb1H,qana,qb1. nicneKreH nicneK caycarb1 )!(eHe 6ynra1<. 
apK.blJlbl ra3,qbll-l K.blCblM Kywi MeH epcini-1<,apcblJlbl 1<,03ranb1crarb1 60 
niKTep,qil-l eKniH (111H8Pl.\"1fl) Kywi 111iH,qi 6iniKTiH 6ynraK, MOiliH8FblH8 
6epine,qi [2,3,4]. nicneK KeMeriMeH L\111Jlll1HAP 1<,a6b1pracb1Ha 6ynraK. 
ociHeH ayblTKY Ke3iH,qe naili,qa 6onaTblH 1<,anb1mb1 KYW 6epine,qi. 
AsrnrpaKrop 1<,03ram1<,b1wrapblHb1H. nicneKrepi amoM111H111i1 MeH 
MarH111ili 1<,opb1rnanapb1HaH, cyp rycri, 1<,ocnanb1 >KeHe 1<.a1<.ramaH 
woiliblHHaH >Kaca·na.Qbl. Ocb1 Marep111an,qapAbll-l ｡ｰＱ＼Ｌ｡ｾ｣｢Ｑ｣｢Ｑｈ｢ｬｈ＠ e 
3iH,qiK apTblK,WblJlblfbl 6ap [2,3,4]. nicneK (2.2, a cyper) K.YPblflblCbl 
ｍ｢ｬｈ｡Ｎｑ｡ｾ＠ 6eniKTep.QeH rypa,qb1: ra6aH.QblK I, Hblfbl3.Qayb1W 6eniri 3, 
6aFblTTaywb1 6eniri HeMece ereri 4, 606biWKanapb1 5. nicneKTiK 
Hblfb13A8YblW 6eniriHAeri ｡ｰｈ｡ｾ｢ｬ＠ oilib11<,raprn 9 nicneK ca1<,1t1Hanapb1 
K1t1ri3ine,qi. 5o6blWKanap nicneK cayca1<,rapb1H opHaryra K.bl3Mer ere.ai 
nicneK neH 4"1Jl111HAP.Qi KOMnneKTiney K83iH.Q8 nicneK L\111Jl111HAP iwiH/'.10 
epKiH K,03f8JlblCblH K,3MTaMaCbl3 eTeTiHaei:1 onap,qblt-\ opraCblHAa 
caKbtnay 1<,an.Qb1pa OTblpb1n, 6ip-6ipiHe nailib11<,ran Tat-\p,an ana.Qbl, 
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a,6.r.e nicneKTePAil-\ )!{eKenereH :meMeHnepiHil-\ K.¥PblJ1blMAb1K. cpopManapbl, 
Ky111 rycyAiH ecepiHeH nicneKTil-\ ,qecpopM8L\1>1f1naHyb1. 
I ra6aH,Qblfbl, 2 ｏｾ｢ｬｦ｢ｬＬ＠ 3 HblfblJ,QayWbl 6011iK, 4 6aFblTT8YWbl 6e11iK (to6Ka), 5 
6o6biWK9Jlap, 6 TeCiK, 7 K,a6btpF8, 8 Wblfbll-\K,bl 6eniK (blfblCTblpFblW), 9 nicneK 

Ci11(1·1118118pblH Kl-1fi3yre apHamaH ｏｾ｢ｬｴ＼Ｌｔ｡ｰＬ＠ I 0 6ypiKKiW . 
. '.2 cyper- Kap6KJparnpnbl K.OJrnm1<,b1wrap MSH ,Q1113811b.QSPAil-\ nicneKTepi. 

6yn >KaFAac.i,ua KYPFaK yi:1Kenicri 6onAblpMay ywiH >KeHe OCbl 
KmbrHacrapgbtH Hb1Fb13Aa11yb1H }Ka1<,capry ywiH onap,D,blH apacblHAa 
Mai'.inbr 1<,amaMa 6onybt ecKepy KepeK. 

nicneKTep 6aFb1nayWbt 6eniKTiH ,D,lllaMerpiHe (6enrini 6ip Me 
nwepre cel11<ec) 1<,apai'.1 >Ke1<enereH rnnraprn 6eniHegi. 5,C >KeHe M e 
m11eM.QiK rnmap.QbtH 6enriciH nicneKTiH ra6aH,D,blFb1Ha ca11aAbl. 
nicrieKTeri HbtFbl3,D,aybtW 6011iri acrbtH,o,a 1<en,o,eHeH riniK (2.2,e cyper), 
an riicneK ereriHAe Y3btHwa T repi3Ai riniK 6ona,o,b1. TiniKTep nicneK 
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eTeriHiH cepniMAiniriH apnbipbtn, Kemenin 1<,any 1<,ayniHeH Kopraiiigb1 
[2,3,4]. 

2.2.2 nicneK ca1<,111Ha11apb1 

AsrorpaKTop K,03FanTKbIWTapblHblH K0Mnpecc1i15mb1K. >KaHe Maiii 
CbJAblpFblW C8KVIH8Ilapbl (2.3 cypeT) apHaiiibl WOiiiblHHaH HeMece 
6onaTTaH >KacanaAbl. Ca1<,1i1HanapAa 1<,ynb1n Aen aranaTblH KeciHAi 
6onaAbl. CaK.IAHa nicneK - 4111nV1HAP K,o3FaJlb1Cbl Ke3iHAe Hblfbl3gaywb1 
K.b13M8T arK,apaTblHAblKTaH OHbl KOMnpeCCVl51flblK gen aTaii1Abl. 
CaK.IAHanap ra3Ab1H >1<aHe 38Pl1ATblH nicneK ycriH.Qeri KeHicriKreH 
Kaprepre erin KeryiHe >Kon 6epMeii1Ai [2,3,4]. 

TeMeHri caK.1i1Ha (6ipey HeMece eKey) 41i1nV1H,D,p ai::iHacb1HaH apTblK 
M8ii1Abl 8Fbl3btn )Ki6epy K,bl3M8TiH aTK,apaTblHAblK,TaH, on Maiii 
CblAblpfblW C8KVIH8 Aen arana,Qbl. nicneK oii1blK,TapblH8 OpH8TblJ1FaH 
C8K,1'1Hanap 41i1nV1HAPAiH MaiiinaHFaH aiiiHaflbl 6eriHe Hblfbl3 1<,a6b1Cybt 
apK,blnbl 41i1nl'1HAPAiH nicneK ycriHAeri KeHicririHeH ra3Ab1M Kaprepre e 
Tin KeryiHe >Kon 6epMeliiTiH 6ereriHe aliiHanaAbl . 

Mai:\ CblAblpfblW caK,VIHa 4vim1HAPAiM CblpTblHA8fbl apTblK. ｍ｡ｾａ｢ｬ＠
any >KaHe OHbl Kaprnpre aFbl3Y Kb13MeriH ar1<,apa.Qbl. Maiii CblAblpFblW 
caK,1'1H8HblH CblpTK,bl 6eniriHA8 eKi )1(8fblH8 6ip,qeiii 8TKeH C8Kblnay, 
an nicneK oCiblFbJHAa ca1<,viHa aiiib1praH Maiii,o,b1 Kaprepre afbl3Y 
K,bl3MeTiH arK,apaTblH paAlilaflbAi reciK 6ap. 8,qene, Maiii CblAblpFblW 
caK.1'1Hanap caHbl nicneKre 6ipey HeMece eKey 6onaAbl. 

2.3 cypene KOMnpecc115lflbJK. (B) >+<aHe Maiii CblAblpFbJW (r) 

caK,J'1HanapblHblH K.YflblnTbl >+<apM8Jlbl (6) >K6H8 K8CKiH,Qi cpopManapbl 
KemipimeH. KoMnpeCCVl5lJlblK C8K,VIH8Hb1K 5 TiK 6ypblWTbl KeCKiHi 6ap. 
0HblH ynKeH pa,q11aI1Abl K,aJlblH.Ablfbl caK,VIHaHblH K,a>KeTTi 
Hblfbl3AblfblH )f(0H8 OHblH L\li1JlV1HAPAiH. 1<,a6b1pFaCblHa 6apb1HWa KblCblM 
rycipyiH K,aMraMaCbl3 ereAi. K0Mnpeccvi5lnb11<, ca1<,1t1Hanapgb1M 9, 11 
iwKi )1(8fblH8H KecKiH )KacanrnH. Ca1<.V1HanapAbt L\lillllilHApre 
opHanacrb1py Ke3iHAe onap MblHaAail\ ryp,qeri ,qecpopMal\V15lFa 
ywbtpailiAbt: onapAblH yiiiKenicKe ryceriH 1<,b1pb1 cyil\ipneHe ryceAi, an 
L\1'1nl'1HAPAiH K,a6b1pracb1Ha )Kacail\TblH K,blCbtMbl apraAbl. Keiii,qe 6ip 
oiiiblK,K,a eKi woiliblH ca1<,V1Ha 15 MeH 6onar cepinneni ynraliiTKbtW 14 
(2.3,A cyper) opHaTb1naAbt [2,3.4]. 

Ca1<,11HanapAbJH. >KyMbJC icrey 1<,a6ineriH >1<a1<,capry ywiH onap,qblH 
yiiiKenicKe ryceriH CblpTbl K.OpFaCbJHM8H, 1<,anai':lblM8H 3J18KTPOJ1VIT 
apK,bJJlbI 1<,amana,qb1 >KaHe cpoccpaTTana,qbJ. Y3aK, Mep3iMre rn 
3iMAiniriH apTTblpy ywiH C8K,fl1H8HblH CblpTbl xpOMM8H 1<,amanaAbl. 
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a 

a caK1<1Hanap,qb1K Hblfb13.Qaywb1 apeKeTiHiK cyn6acb1; 6 ca1<.11Hanap 
K.YllhlmapblHblH cpopManapbl: 13 KOMnpeCC"1l-1J1blK. C8K,V1H8; r >KaHe A ｍ｡ｾ＠

Cbl,QbipFblUJ ca1<,11Hanap: 
C<iTblJ1bl, 2 Kl1FaW, 3 TiK, 4 C8Tblflbl, TipeKTi, 5 TiK 6ypb1WTbl, 6 1<.anai1blA8H 

ｬ｜ｙｾｩｌ＾ＱｊＱｦ｡ｈ＠ ｏｾ｢ｬｦ｢ｬ＠ 6ap, 7, 11 1-1peKTi, 6ypb1wrapb1 ASl-\ecreHAipimeH, >Korapbl, 8 
ｩＱｲ･ｾｲｩＬ＠ reMeHri, 9 1-1peKri, 10 >KOHblJ1Manb1, 12 cyC\ip, 13 nicneK, 14 ymaC\TK,blUJ, 15 
fiip OC\blK,TSFbl 8Ki MaC\ Cbl,QblpfblW caK,11Ha, 16 MaC\ aFbl38TblH >KaHe oC\blK.Tbl 
Keci;iHAepi 6ap ca1<.1-1Ha. 

2.3 cyper - nicneK caK,11Hanapb1. 

1 nicneK, 2 caycaK,, J anKlMlllHAi K,anraMa, 4 nicneK oC\blfblHa opHaTblJ18TblH ripeKri 
C8KJ1Ha, 5 6ymaK,, 6 caycaK,Tbl OC\biK.K.a 6eKiTeTiH TipeKTi C8K."1Ha. 

2.4 cyper ｾ＠ nicneK cayca1<,rapb1Hbll-\ K.ypnblMbl >KaHe onapAbl nicneK 
KopnycrapblHa 6eKiTy.Qil-\ racingepi (a, 6, a). 
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? ? ｾ＠........ .._.,_-, nicneK caycaiuapb1 

nicneK cayca1<,rapb1 nicneKTi 6y.nra1<.neH rnnca ap1<,b1.nb1 
>1<a.nFacrb1pyFa >t<aHe nicneK EJ3iHe 1<,a6b1n,QaFaH ra3 K,blCblMblH 
6yma1<,1<,a 6epyre K.b13MeT ereAi. KeMipreri aa 60.nanaH >KacamaH 
caycaK,TblH CblpTbl waMaMeH 1,5 MM K,8J1bll-\AblK,T8 4eMeHTT8Jl8Ai ,Q9, 
OTK,8 K,b13AblpblJlaAbl. An 1<,ypaMblH,Qa K8Mipreri Ken KeMipTeKTi 
60.nanaH >1<acamaH caycaK,Tbl >KorapFbl >Kvii.niKreri TOK K,bl3YblMeH 
ycripTiH f8H8 WblHAalAAbl. CoHgalA-aK, OHbl xpoMp.ay caK,V1H8Hbll-l 
K,bl3MeT ery MepaiMiH 2 ece y3apraAbl [2,3,4]. 

EpKiH rypFaH cayca1<, >KYMblC icrereH ya1<,blTTa nicner< 
6o6blUJKa.napb1H,Qa Aa, 6y.nrn1<,TblH >Kornpb1 6acblHAa AB a1'1HaJlbln 
TYP8Abl. OcbTiK TYFblpAa OHbl eKi cepinneni ripeKTi ca1<,V1H8 4 (2.4 
cyper)- nicneK 606b1WKanapblHblH oi1b11<,Tapb1Ha opHaTb1.nraH HeMece 
6y.nf8K,TblH 5 >KOFapfbl 6aCblH8 opH8Tbl.nf8H 6ip caK,V1H8 6 (2.4 cypeT) 
ycran rypaAbl. 506b1WKanapra >Ka1<,cb1.nan opHa.nacyb1H 1<,aMTaMaCbl3 
ery ywiH, cayca1<,rap,o,b1 romapra >KiKTelAAi. 

2.3 AIAHa.nwaK.Tbl- 6yma1<,Tbl MexaHll13MHiH !5ynra1<, 
T06b1Hbll-l 6e.nwe1CTepi 
2.3. l 5yma1<,rap 

6ynFaK, nicneK neH VliHAi 6i.niKTi >K8Jlf8CTblPY K,bl3MeTiH aTK,apa,Qbl. 
6y.nra1<, ｡ｾｈ｡Ｎｮｷ｡Ｑ＼Ｌｔ｢Ｑ＠ - 6y11ra1<,Tbl MexaHl-13MHeH nalA,qa 60.nraH 
nicneKTeH TYblH,QalATblH ra3 K.blCblMblHbll-\ Kywi MeH eKniH (111Hep41-151) 
KYWiH K,80blJ1A8Ci,Qbl. 6ymaK, 8,Q8TT8 60J18TT8H K.YlilblJ18Abl [2,3,4]. 

6y.nra1<,Tb1 (2.5 cyper) >KorapFbl 1<,a.nna1<,wacb1Ha 1, Cblpb11<,1<,a 2 

>t<aHe reMeHri 1<,a.nna1<,wacb1Ha 3 1<,apan a>1<b1para,qb1. Erep nicneK 
caycaFbl 1<,a.n1<,b1Ma.nb1 ynri,qe HeMece nicneK 606biWKacb1Ha 6eKirinreH 
60.nca, OHAa 6y.nra1<,TblH >Koraprbl 1<,anna1<,wacb1Ha caycaK.TblH ycriH 
MalA.nayFa apHamaH olAblFbl 6ap 1<,o.na rn.nKe 1<1t1ri3ine,o,i t2.4 a. 6 
cypenep). 6yma1<, CblpblFbl ca.nMaFbl aAene ere >Kel-li.n 60.na,Qbl, epi 
e1<i TaK68Jlbl K9Cl<iHi 6o.nraHM8H K,8TTbl api Te3iMAi Ke.ne,qi. 5y.nraK, 
CblpblfblHHblH ,QeHeciH,Qe >KOFapFbl K8JlnaK,W8CblHa MalA >Ki6epeTiH 
OiiiblK,Tap 7 6ap. VliH,Qi 6i.nilCTif-{ 6y.nFaK,TblK, MOIAHblM8H 
>Ka.nracrb1pb1.naTblH 6yJ1FaK.Tbll-l TSMeHri 1<,anna1<,wacb1 
anMa.nb1-canManb1 erin >Kacana,Qbl. TeMeHri 1<,anna1<,wacb1Ha 6ymaK 
iwneri (sK.na,QblW) 8 >KeHe 10 opHa.nacrb1pb1.na,Qbl. TeMeHri 
1<,a.nnaKwacb1HblK 1<,a1<,narb1 14 l2.5 cyper) 6yma1<,1<,a eKi 6ynFaK.TblK 
6ypaH,Q8HblK 5. (ep >K8FblH8H ＶｩｰｾＶｩｰＬｑ･ｈＩ＠ KeMeriMeH 6eKiTi.ne,o,i. 
ea,qiriHeH 6ypa.nbin Kernec ywiH 6ypaHga 1<,a.nna1<.wacb1HblH acTblHa 
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.::i .•l(e>He 6 ａｾＱＳ･ｮ｢＠ 6ymal(,rapb1; s Kap610paropnb1 K,OJFanTK,bll.U ywiH 5ymaK,Tbll-\ 
1 L'MtJHri 1<,anna1<,1uacp1; r iwneKciJ 6ymaK,Tbll-\ reMeHri 1<,anna1<,wacb1: I >1<orapb1 
1v1n11a1<,wacb1. 2 ryr1<.acb1, J TOMOHri 1<,anna1<,wacb1, 4 MblK,, 5 5ynraK, 
GypaHAaMaCbl, 6 >KOFapbl 1<,a11na1<,W8CblHbll{ TEJJ1K8Ci, 7 >KOFapbl K,annaK,WBCblHB 
ｾＮＱ｡ｃＱ＠ 6epyre apHamaH 6yma1<, ryrK,aCblHAmb1 apHa, 8 - 10 6ynra1<, 
Moi·1blHTiperiHiK >1<0Fapb1 >KeHe reMeHri iwneKTepi, 9 iwneKTepAi ycran rypaTblH 
Myprwanap, 11 6yma1<, neH 1<,a1<,na1<,Tbll-\ iwiHe6a6iitni riKeneH 1<,y10, 12 peneriw 
TOCCHiW, 13 6iniK MOHH8FblH8 MBH 6epeTiH apHa, 14 6ynra1<,Tbll-\ T6MeHri 
l\,anna1<,wacb1Hbll-\ 1<,a1<,naFbl, 15 ｣Ｑ＼Ｑｍｍ･ｲｰＱＭｩｾｮ｢Ｑ＠ eMec 5ynraK,Tbll-\ reMeHri 
l\,am1a1<,wacb1, 16 >KYAblpb11<,wanap MeH 1-irepriwrepAi MaHnay ywiH MaH 6epineriH 
18CiK. 

2.5 cyper - 6ynra1<,rap. 

6eKiTKiW TblfblpbiK, OpH8T8Abl. 6ynrnK, neH 1<,a1<,naK,TblH ap6ip 
l<Ol'vmnel\ficiHiH rnMeHri >KafblHAa ｏｾ｢ｬｮ＠ >K83blnf8H HOMepi 60.naAbl. 



2.3.2 6ynFaK, MOtlib!HTipeKTepi 

6ynFaK,Tap,Qbl VliH,Qi 6iniKTiK MOiiiHaFblM8H )!(8J1FaCTblpy ywiH 
)!(bln>Kb1Manb1 MOiiiblHTipeKTep )/(JAi 1<,on,QaHb1na,Qbl. An rep6enMeni 
MOi.1blHTipeKTep,Qi K,OJ1AaHy CJApeK K83,Qece,qi. 5ymaK, MOiliblHTipeKTep Ｎｾ＠
6yn e3 apa ayb1CTblpManb1 )!(y1<,a Merann iwneK. VliHAi 6iniK 
MOiiiHblHblK yiiiKenici MeH )!(8JliHyiH a3aiiiry ywiH MOiiiblHTipeKTiK iwKi 
)!(8fbl K,8J1b1K,Qb1Fbl 0,002 ... 0,003 MM apHailibl aHrncppiAKL\IAOH,Qbl 
1<,ocna,QaH (1<.opb1rnaAaH) 1<,yi.1b1na,qb1. 8cipece, 6yn 6an1<,b1Manap,QbJK 
iwiH,Qe HV1K8J1b HeMece rennyp apanaCTbipb1maH 1<,analiibJJlbJ ( 5---83) 
Ken raparaH [2,J,4]. 

6ynFaK,TblH TElMeHri 6acb1Ha Hblfbl3 eTin KIAr131IlY apK,blJlbl 
MOi.1b1Hripe1< iwneri opHaTblJ18,IJ,bl )!(EJHe onap 6ynra1<, neH 1<.a1<,na1<,TblK 
OiiiblK,TapblHa KiperiH MyprwanapMeH aiiiH8Jlbln KeTy,QeH )!(6He OCbTiK 
opblH aJ1M8CTbtpy,QaH caK,Tana,Qbl. Clpi iwneKTiK )!(OFapFbl )!(8pTblCblH,O,a 
6ynra1<,TblK Ken,QeHeK oiiibJFblMeH ceiliKec KeneriH reciri 6ona,Qb1. 

Ka3ipri ya1<,b1TTa MOiiiblHTipeKTep e3apa anMaCTblpbinaTblH 
peTTenMeiiiriH iwneK rypiH,Qe aHrncpplAKL\1.10H,Qbl 6an1<,b1ManapMeH 
)!(y1<,anan 1<,ama11b1n )!(acana,qb1 )!(EJHe onap MeiliniHwe Ken rnparnH. 

2.4 VliH,Qi 6iniK, Heri3ri MOliiblHTipeK )!(8He cepMep 
2.4.1 VliHAi 6iniKTep 

VliHAi 6iniK e3iHe ra3 K,blCblMblHbJK KYWiH, 1<,03rnm1<,b1wrap,QbJK 
epcini-1<,apcbJJlbl K,03FaflbJCTaFbl 60niKTepiHiK eKniH KywiH )!(8He 
ai.1HblM8Jlbl 6enweKTepiHiK (cepMep,QiK) )!(8H8CblM,Qbl eKniH KyWiH 
1<,a6b1n,Qai.1,Qbl. 83apa apeKeT )!(acay apK,blJlbl OCbl Kywrep JAiH,Qi 
6iniKTiH ai.1Hanyb1H TYFbl38TblH aiiiHaJlblC cariH 1<,ypaiii,Qbl [2,3,4]. 

VliH,Qi 6iniKTeH 6aCT8J1FaH aliiHaJl,Qblpywbl MOM8HT rapaTK,blW 
ricrerepiwrep )!(yiiieci apK,blJlbl K.03FanT1<,b1wrap,QblH rypni 
)!(yi/ienepiHiK 6apJlblK, M8X8HV13MAepiHe, Maiii, )!(8HapMaiii )i{8H8 cy 
copFblI18pblH8, )/(8JlA8TKiwrepre, OT 8J1,Qblpy )!{8H8 )!{8pblK, 6epy 
)!{yi/ienepiHiK acnanrapb1Ha 6epine,Qi. 

l\03FaflTK,blWTblK JAiHAi 6iniriHeH ai1Hanb1c ceri KYW 6epy 
MexaHV13M,Qepi apK,blJlbl rpaKTOp,QblK HeMece aBTOM06V1Jlb,QiK )!{8T8KWi 
opraH,Qapb1Ha HeMece erep rpaKTop CTaL\V10Hap11b11<, )!{¥Mb1craprn 
naiii,QanaHblJ18TblH 6onca K03FailblCK.a KemiperiH cepMepre 6epine,qi. 

VliHAi 6iniKTi npecrey )!(OJlbJMeH 6011anaH )!(acalii,QbJ HeMece 
apHailibl WOiliblHHaH ｋＮｙｾａ｢ｬＮ＠ VliH,Qi 6iniKTep (e.,,a cypeT) MblHaH,o,aiii 
Heri3ri 6eniKTep,QeH Typa,o,b1: 

• Heri3ri HeMece rynKi MOiiiblH,o,ap 2; 
• 6yma1<, Mm'1b1H,Qap 3; 
• )!{81<,Tap 4; 
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• anAblHfbl 6aCbl (TyMCblFbl) l; 
• apTK,bl 6acbl (eKweniri) 6; 
• reHrepriwrep 5; 
5iniKTiH rynKI MOiiiblHbl K.03Fa11TK.blWTblH 6ipiKneciHe 

opHanacTblpbinFaH rynKi (ripeyniK) MOi:1b1HripeKTepre opHaTbtnaAbl. 
5ynFaK.TblK. MOiiiblHAaprn 6ynrnK. 6eKirine,qi. An :>KaKTap 6iniKTiH rynKi 
)l(;JI 1e 6ynFaK.TblK. MOL'ilblHAapblH >KaJlf8CTb1pa,D,bl. 6iniKTiH 8Jl,[\blHFbl 
6acbl 1 rapaTK.blW ricrnrepiwrep,Qi 14, K.03FanbtCK.a KemiperiH 
pKefl,QeTKiWTi, wannanblK.Tbl, K.blpb1Jl,Q3K.Tbl) WKli!BTi 15 OpHary ywiH 
naC1AanaHb1naAbl. ApTK.bl 6acb1 (eKweniri) Hern1HeH cepMepai 
opHaryrn K.b13MeT ere,qi 8. TeHrepriwrep,qiH 5 KeMeriMeH 
＼ｬｾＱｈＸｊｬｗ｡ｋＬｔ｢ｬＭＶｹｮｆ｡ｋＬｔ｢ｬ＠ M8X8Hl>13MHiH K.03F8Jl8TblH 6eniKTepiH9H 
6epineriH eKniH KyWiH reHecripin orb1py >Ky3ere acb1pb1na,Qbl. 

Ko3FanTK.b1Wrap,QblH 1>1lH.Qi 6iniKTepiHA8 rynKi MOL'ifblHA8PA8H 
6ymaK.TblK. MOL'ifblHFa ｍ｡ｾ＠ 6epyre apHanrnH apHanap >KacanrnH. 

Mai:ira 6erge MexaHMKanblK. K.ocnanapAblH apanacyb1 
MOfiblHTipeKTep MOl'ilblH,D,8pblHblH T03YblH T83,Q8T8Ai. COHAblK.TaH 
K,03f8JlTK,blWTap,Qbl KenwiniriH.Qe 6ynFaK,TblK. MOL'ifblHHblH >1<8K.TaYblH8 
ryrlKwe 18 (2.6, 6, B cypenep) opHaTblJlaAbl. L\eHrp,qeH renKiw 
l<YLUTiH acepiHeH M8X8Hl-1K8Jlb1K. K,ocnanap 6ynFaK,TblK. MOL'ifblH 
>1<a1<,rayblHblH iwKi 6eriHe CblFblM,QanaAbl ,Qa, ra3a Mai:\ 
MoC1b1HripeKTep,o,i Maiiinayrn 6epine,qi. 

2.6, 6 cypene KepcerinreH 111iHAi 6iniKrep,qiK ocbTiK 
opHanacynapb1 6ec rynKi MOiiib1HrlpeKrepMeH weKTenreH; OCbl 
MOl1blHTipeK iwneriHiK CblpTK,bl K,aL'itblpMa >K8K.T8Ybl 6ap, OFaH 6inil<Ti 
opHanacrb1py Ke3iH,o,e 6iniKTiH anK.blM.Qapbl Kenin ripene,qi. 

2.4.2 VliHAi 6iniKTIK Heri3rl MOiiiblHTipeKTepl 

6ynFaK, MOMblHTipel<Tepi CMflK,Tbl K,831pn K,03F8JlTK,blWT8p,Qbl ,qa 
ry11Ki >KblJl>Kb1Manb1 MOiiib1Hripe1<Tep,qe e3apa anMaCTblpManb1 
perrenMeiiiriH aHr111tjJpl-1KL.\l-10HAbl 1<,ocna, :>KYK.anan >1<anarb1maH 6onar 
iwneKTep HeMece 6111Meran,o,b1 6onar neH antoM111H111iii,qeH >1<acanFaH 
cb1Hanap 1<.onaaHb1naab1. lwneKTep opHanacTblpb1narb1H receHiwrep e 
re >1<ornp'b1 ,o,an,o,iKneH ei;AeneAi [2,3,4]. lwneKTepAi ai:1Hanb1n Kery,qeH 
>Ke He ocb 6oL'ifblMeH opbIH anMaCTbipy,o,aH 6ynFaK. 
Moi1b1Hripe1<TepiH,Qeri c111s:11<,rb1 Myprwanap ycran rypa,Qbl. lwneKTep,Qe 
ｾＱｩｈＬｱｩ＠ 6iniKTiH MOl'ilblH,0,8pblH yL'ifKenicKe ryciperiH, CblpTblH Mal'ifnal'ilTblH 
reciK neH Mai'.1 rapararblH apHanap 6ap. >KeKenereH 
K03Fam1<,b1wrap,o,a (2.6, s cyper) rynKi rep6eMeni MOi:1bIHripeKTep 
K,Ofl,QaHblJ18,Qbl. 
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a, 6 6ec ripeKTi repr L\V1m1H.Qpni K.03FanTK.b1w; B rep6enMeni MOiiiblHTipeKTepre 
opHanaCTblpbinFaH eKi ripeKTi, eKi L\V1IlV1HAPili K,03FaI1TK,blW: 1 6iniKTil-\ ailAbll-\Fbl 
6acb1, 2 rynKi MOi:;\blHAapb1, 3 6ynraK. MOiiibtHAapbt, 4 >Ka1<,rapbt, 5 rewepriwrepi, 6 
6inlKTiH apTK,bl 6acb1, 7 ricri re>Ki, 8 cepMep, 9 rynKi MOMblHTipeKTep, I 0 apTK,bl 
ripeK nmiracb1, 11 ripeKTiK 1<,ona AV1CK, 12 AV1CT8HL\V1flJlblK, ca1<,viHa, 13 8IlAblHFbl 
rlpeK n11viracb1, 14 rapaTK,blW ricrerepwiK, 15 WKV1B. 16 TblfblH, 17 K.YblC, 18 
ryriKWS, 19 >KSHB 21 cepMep M6H >K6Il,Q6TKiW UlKV1BiHe opH8Jl8CK,8H TeHrepriwrep, 
20 wapV1KTi rynKi MOi:;\b1HripeKrep. 

2.6 cyper - V1H,qi 6i11i1<Tep 

2.4.3 CepMepnep 

CepMep rarnHbl 6ap, ryrac ayb1p wolilblHHaH 1<,ylilb1nraH Ali1CK. 
TpaKTop-g111aenbgepi MeH asT0Mo6111nb 1<,oarnm1<,blWTapb1HblH cepMep 
TaFaHgapb1Hga OT angb1paTblH 1<,oarnnTK.blWTapgaH HeMece sneKTp 
craprepgeH 1i1iHAi 6iniKTi ali!Hanb1c1<,a KemipeTiH TicTi 6engiK 6ap. 
CepMep,QiH >KOF8pfbl Taf8Hb1HA8 HeMece CblPTK.bl 6eTiHA8 ｡ｾｈ｡ｮｷ｡Ｑ＼ＬＭ
6yma1<, M8X8Hlil3M,Qi weKTi HyKTe,Qe H8M8C8 Ali138nbre >KaHapMaLii 
6epe 6acraraH Kea,qe reKcepyre 1<,a>1<eni 6ac1<,a ga 6emini 6ip 
>KaF,qali!nap,qa opHanacTblpyrn, ｣ｯｈｧ｡ｾＭ｡ｋＮ＠ Kap61-0parnpnb1 
1<,oaFam1<,b1wraprn OT an,QblpFblW opHaryrn K.bl3MeT eTeTiH 6emi 
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COfblllaAbl. 6apllblK, K,03FaJlTK,blWTaPAblH. cepMepAiH. apTK,bl 6eTiHe 
iniHic Mycpracb1 opHanacaAbl [2,3,4]. 

2.4.4 Ko3FanTK.blWTapAbl >1<a1<,Tayrn opHaTy MeH 6eKiTY 

Ken >1<aFgal'.1ga K.03FaJ1TK.blW acnacb1 (inMeci) gen aranaTblH 
K,03FaJ1TK,blWTbl >K3K.T8YFa opHaflaCTblpy MeH 6eKiTy ywiH apHaJlFaH 
K,OHAblpFbl 6ap. CepMep KaprepiHA6, COHAal'.1-aK, ｌ｜ｾＮｭＱｈａｰｮ･ｰ＠

6ipiKneci >1<amacTblpblJ1FaH rapaTK,blW ricTerepiw KaprepiHiH 
1<,a1<,naFblHA8 K,03FaJ1TK,blWTblH. apTK,bl >K9He 8J1Ab1H.Fbl Tiperi K.Vliibln 
opHaTb1maH. TipeK pe3eHKe MeranAbl aMoprn3arop apK,blflbl 
Ti:15'lHblWK,a 6eKiTinin, on >K8K.T8YF8 opHaTblJlf8H. 

6a1<,b1nay cypa1<,rapb1 

1. ACiH8JlW8K,Tbl - 6ymaK,Tbl MeX8H>13Mi K,8HA8M M8K,C0TK,a apH8J1FaH? 
2. MiHanwa1<,rb1-6yma1<,Tb1 MexaH>13Mi 1<,aHAa'1 6enweKTep MeH ronrapAaH 

TYPBAbl? Ko3FailTK,blWTbll-\ CblpTK.bl 6enweKrepiH araHb13Aap. 
:i. ACiHanwa1<.Tb1-6ymaK.Tbl MexaH>13Mre 1<,0'1b1narb1H Heri3ri ranan 1<,aHAaCi? 
4. L\>1I1>1HAPJ16p MBH OHblH 6acrneriHiH 8TK,apap K,bl3MSTTepi K,8HAa'1? 
5. L\>1I1>1HAPI18p K.8HA8Ci rnnrapra 6eniHBAi? 
6. L.(>1J1MHAP rnJ1b38I18pblH 6ipiKnere K,OHAblpy ME!H CblHanay K,anaCiwa 

'l\'{3ere acb1pb1naAbl? 
7. KaHAaCi 60nweKTep nicneK ronrapb111 1<,ypa'1A1>1? nicneKTepre K.BHAaCi 

1ananrap K,OCiblJ18Abl? 
8. nicneK 1<,anaCi >KacamaH? nicneKTil-\ HeriJri ::ineMeHneplHiH aTK,apap 

K,L.13MOTi K,8H,Qa'1? nicneKKC K,8HA8Ci >KaHe K,8HA8Ci Ma1<,carneH 6enri C8JlblH8Abl? 
9. 5ymaK,Tbll-\ ar1<,apap K.b13Meri K,0HAaCi? Onap 1<,aHAaCi Heri3ri 

.JneMeHTTOPAOH TYPBAbi? 
10. ltliHAi 6inilnep K,8HAa'1 K.bl3MeT ar1<,apaAbl? Onap K.BHAaCi Heri3ri 

clJlCM8HTT8pA8H TYP8Abi? 
11. ltliHAi 6iniKTil-\ rynKi )f(8H8 6ymaK,Tb!K, MOCiblHA8PblH K,anaCi MaCina,Qbi? 
12. ltliHAi 6iniKTep K,8HA8Ci M8Tep>18J1A8PA8H ａＸＱｾ｢ｬｈａＸｊＱＸａ｢ｬ＿＠
13. CepMBPAil-\ ar1<,apaTblH K,bl3Meri K.BHAaCi? 5ynrnt<,Tbll-\ ar1<,apaTblH 

K.b13M8Ti K,8HA8M? 
14. VliHAi 6iniKTil-\ OCbreri opblH anMaCTblpynapbl HBMSH W8KT8J18Ai? 
15. ｌＮＨｾＱｮＱＭＱｈａｐ＠ KOMnpeccL-!HCbl AareHAi 1<,anaCi ryciHeMi3? K0Mnpecc1-1f!Hb1 

JJaCiTYAblH K,8HAaCi ce6enrnpi 6ap? 
16. A.ya apK,blJlbl canK,b1HA8TblnaTblH K,03F8JlTK,blW L\"1J1HHAP M0H 6ipiKneci 

KYPblJlblCblHblH epeKweniKrepi 1<,aHAaCi? 
17. 5ymaK,Tbll-\ TeMeHri 6aCblHA8fa TiniKTep,qil-\ 8TK,apap K,b13MeTi K,8HAaCi? 
18. L\>111>1HAP 6ipiKneci MeH L\"1m1HAP 1<,annaK,Ll18Cbl apaCbl Hblfbl3 60J1YblH 

1(.3I18Ci K,8MT8M8Cbl3 8TeAi7 
19. Ko3Fa11TK.blUJ cepMepiHAeri 6enrinep MeH OMblK.TaPAbll-\ ar1<,apap 

K,bl3Menepi K.8HAaCi ? 
20. Aya apK,blJ1bl C8J1K,blHA8TblJ18TblH K,03FaJ1TK,blW L\"111>1HAPi MBH Kaprepi 

1<,ypblJlblCblHbll-\ epeKweniKrepi 1<,aH.£1a1'1? 
21. Ko3FailTK,blW rerepwiKreri 6eminep MeH oCib!K.TBPAblH ar1<,apap 

l\.bl3M8TTGpi K,3HA8Ci? 
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