Usgdomzgmml ¢gd603mMo 1boggdlodg®o

350005 Josg0dzomo

969639403790 ©s60869gdol JowserGHgadgMsG o (773)
B9299B50 35053MMZ3gol-3M0mE®MMbOL 33¢g3s

0o69my9bo0s MJGH™OHOL 5350930)MH0 boMobbol dmbodmzgdao
LoEMJBHMOM 3OMYMTs: ,9696My9E035 s 9K 9dBHOMO0b70bgMHOs*

dog®o: 0405

Logo®mz9eml ¢9gdbozm®o »bogzgmlodg@o
d0obo, 0175, bydoGomzgerm

03w0lo, 2018 fgwwo

L553G MMM MBgds © 2018 Fgaro, goobs Jossa0dzowo

d0olo

2018 oo



UsgdsGmgzggmml 3gdbozm®o Mbogg®lodgdo
969039%030L5 @5 HIEa3MdYBo3sEo0L BoIIHIGE

B396, bBgoldmdfg®bo 35ILEGHMMGIm, MHMI 4939390000  gowobs
Jo08300l 8096 dgLEMEgdIe BoEOLYOESE0M BsdOMAL Eslsbgwgdom:
»000030G030wo  ©60TBYWwdL  Boor(Hyd3gMGOYwo  (773)
D9399BHOMWO  35IOMZIOL-3O0MBHOMBOL  331039°  ©o 39393
6930996@5305L LogoMmzgeml 39gdbozmeo Mboggdlo@g@ol 9bghyg@EHozols
@S 39933603300l Bo3MGHgBHOL  Loolgd@ssgom  LsdFmdo  dob
396bo35L MmdGHMOOL 53500930M0 boGolbols Imbodmzgdws.

03olo, 2018

b9dd©gsbgeno -------mmm - 36OMBGBMOO 0. 30bMgody

69396B9bGHO -

93969630 -



UsgdsGmgzggmml 3gdbozm®o Mbogg®lodgdo
2018 fgero

533MM0: 25¢0bs Josgodzowo

ogdols ©LsbYEgds: 96963930370 56036900l
3505 #9339M5GO00 (773) DIyodBoMIo 25sdMHm39w0l-300MmEMMbBOL
3330

B39 GIO0: 9696039H030L> ©d BIEg3mIbo3sgool

boMoLbo: 5350990)H0 MJEHMOO

Ubmds Bo@s®s: 0gwobo, 2018

060030050 3063690930l 56 0bLGHOGBHIOOL dog®
D90mm»ImYyzsb0wo  @sLbgegdol  oLgMEHE00L  go3bmdol  Jobbom
dmmbmgbols dgdmbggzsdo dolo s653mgME0wwo dobbgdom 3m306Mqdols s

3930300l BYds  obogRdYwo  5d3l  Loge®oggerml - BHgdbozn®
16039MLOGHYB.

333™OM0ob bgerdm{gms

93GHMO0  06560BMbgdL  ©IbsMhIb LogsdmdEgdem MBGdGOL s SO
300560 65IOMI0L s SO Jobo (35¢39ME0 333MbBIB6EHJIOL YodgFE35 96
Lbgs Mo0dg 9900000 M93MHMEJ30 ©99I3989w0s 53EMMOL HoHowmdomo
6905030l gocm9dy.

33GHMO0  00fdbgds, ©®md  65dOMIdo  99mygbgdmo  LosgEHMOM
M3EgO9O00 Q30 FoboErgdbg F0gdMEr0s TGusdsdoLO BYGOSOMZS (oM
ol 93069 Dmdol 30393HJd0LS, H®MIgdoE Imombmggb dbmwmp L3ggonow®
3005MmmMgdL  oBHIMHSGHOOL 30009050, OMAMmOE  gu  FoMIOMEO0s
LodgEboghH™m  BsdMOMAgOOL  TGuEEgdoLLl) s Yzgs  Fomsbby  0wgdlL
35LbolidygdEMdSL.



9oy

3bmdowos,  ®md  dspbo@e  39wol, gwgadHOwo  ©Ibol b
A99396M5GH Mol Bgdmddggdom  gargdBHeIemo  Fobsmds  BgysdEBIMHwo
dsboEol, 033w gds  6woEd 496339 Lodmemem 36033690 mdsdy.
053530039  FoMFGH03 BMOTJ0  3BomEGHMmmbo  (oMmBdmoyqbowo  oym
D90 BHOMIOo 53000 m,  MHMIJoEg  d9odGdMOS  AOIPIMMYINOYM
Bmemgsbo obsmmdosb bm®dsgrm® dymds®mgmdsdo, dsabo@®o 39¢ob
LodMogdom, 89Jdbowo gegdBmMwo gbom, gogwrowro Bbgs BgasdEe6do.
35300 MOMIgoE3  POoI0MmM3q0s  Bbe®dsemHo  9amIoMgmd0Ib
B9399BHOdo S 30MH0Jom, 9fmEgds 396G 0w GO Lygbo.

1954 (ol @.0. 85305 250m0gmbs 39300 0sbo  A5dMM390-
3O0mEH®Mmbo  BgaodGHoOwo  bomdomdo -  FHBGIOoL,  sdmdmgzergero
dmfymdomdol  dggdbobomgol.  dmagz0069d0m, 1956 fgewl 0., 39605
553990535 853000560 (HYz300-35¢00l  3M0oMmEGOMbo.  M3065EHILMdS
50b0dbmEo  300MmEGHOMbOL,  F9sMgdom 30039 msb,  FoMdmowygbs:
LodoMEGH039L FoboMO FomdMgdoLoM30L; sdHBHPIOOL OML Fodmygbgdwo
dsbogngdol  6s3engdo VoGO gdom. Ymzgwogg 5356 dodgo oLy 0d
©@OMOLOM30L g dbogdobom  9JudgM0TIbGH o 35393900 Qo
B99BHM00bs0 330093900 3M0MEMMbIdOL: godmdmgergero,  asdbmdo s
15300 EHo30M FMFYMdOEMBGOOLSM30L.

6sd®mdols  3oMgger mogdo  HomImagbowos 969G aB03Mo
©56036mgdol  3M0MmGHOHMbMmo 490 sdddbgeols sbsoliosmgdengdo.
3obbomos  3OomEGHOMbMwo  253MmM390d0L O EIMGHVIOMIO
3603030 308mbogs, 3M0MEMMHYd0L 3565393 M9d0. 250Mm3w0bos, GMI
SOLYOMEO  3O0MEGHOMBId0L  45IdOM3go  9gargdgb@gdol oo
337 MOLMIb ©9353006M09d0m, Fom0 LIMRJINIOS 0YM EVIWO.

538539099000 9696393030 560869900l
3505w 3H9839M5GH MO0 (773) BIod@IOM0  35IOMZIW0o-3M0MmEHO™bO,
GO0Iols  obsbosmGIgdol  gomdxmdgligds,  Jgodwgds  5FO0EIL
3505w 39339MoGHMOME0 30535 dsM©30560  BYRedBHem o Logbgdol
399myabgdoom.

3M0mE®mbo  dgogogl Led  4Mmsaboeol: 3Mds  aGeabowro, M™Igeos
§963mo 96l 49053MM39 gargdgb@l; dsOm30L AMeabowro, HMIgero 50gdl
36O0mGH®MbL; Bs93930 Msabowo, LlGo dsabo@meo 395330600 FosON30L
365360Wmsb.  dMds  gMsabowo  FglermeEgdIEmos WM 0HBOMGOYIEO
36535 doMM30560  BgRsdBHIMEo  bygbom,  G™mIwol  d93Lgdol
3M9B0G0I0AEH0 3930 gdom  Bo3wgdos  ghdBg.  FoMmM30L  4Mmsabowro
0oM0mo9bL  Bs3393 aMoabowl, ®mdgwdog Bsd3gBH0 ©@gbo  5FoMdIOL
3900M039o  gergdghHob  3GoGogNw @b s  FgLOYWIIYos
365350 doM30560  BgRsdBHsOMwo  Bogbgdol  Loggmdzgady.  BsdzgBo
3653600 085OHMYdS FoMMNIMYPbs BMOIoLl ©gbols 0d3MEbom. 0d3wElols
©OMOL  06GgMH35cmdo  3O0MGHOMbO 39090 os,  ©BsMRIG  M™To
3M0m@GHOM™Mbo  Bo3gBHowos.  53909wo0s  3OHomGHO®bol  g3me@sddgevero

4



doboliosmgdgeo,  MHMIOoLASLSE  2obolaHwg@gds  dsd3zoL oMby s
5653562900 Bo39@0 8yMoMgmdsdo.

3OomG®mbo  HoMdmoaqbl  LOMWIE  FoOmM3do  LodgEHMmowmw
29053OM39l mOHIHOOZ0 odEIOMOdOM S boliosmgds:

* 05 dEyMIsMHgMdIT0 5330l 35MHPbOL 56 SOLYGOMdO;

* 05 dEyMIsMHgMdSd0 MmOHIBHOZ0 A5TEHIOMIO;

e $539¢0 3MIsMgmdsdo mMIbM03Z0 B39EHI0M;

o B3MM3s O @odmO™M3s  ©Ibol 0T gdols o dd30L
3 5MHMOOLOYSD HTMY30IOMH;

360mEH®MboL oMM B3 Mm356905L Fodmoygbl:

*  99benywo LiMs37dgwgds;

o $539¢0 33MIoMgMdT0 ©6535Mgd0L SMLYIMDY;

e  356MHmM30L OO ©IbgdO.

o 50b03bmwo 6530M35690MBOL 530 GIOLIMZOL 930 GIIL0S
395IOMZJ0 9w9396¢30L 3M5360¢0ols ©53Do9ds
WM3S0BoMHGOMo 36535¢0do6M 30560 D9390BHOWO
L59b0LOYSD, JoMMZ0L Mmoo Jg3bgdol 3mgR0E0g6EGH0
do®3d0 ©9bgdol doglodseryo Lod33MHO300m.

396bomos  gOHMGFIBS  3MOMEHOMbMO  2oMTIbgero, HMIgEo3
0o60mo9bL  MmO3MBGHMO06  gagdBHOer Mgl ggMmgdmwo  ghmo
3Oom@®mbom.  Igbfogaroos  FoBdo  3MIMEIEOMM0 o0 d535¢0
36Hm39Lgdo.

653 @Aols gy 05380 256bowos gergd@Hmdsgbod®o 3MmEglgdo
Us3gsDS  dBMPOOMEY  3BOMGHOMbMEY  goMEsdJdbgerdo.  ©39ds3900s
LRGBS dMPOMHYE0 3M0mEHOMbo 239M5d4dbgeols bdqds
Bobg3M59BHIOM@o  JoGmM3zom s dJufogeroos  9wgd@®mMmdsybod®o
36m398900  LEIFIDBS dMPOOI  FHOMOLEHMOME  F9MTIBYETo, GMYME3
3smm30L LoLEBHYTS 3OOMEHOMBMEO FoMdJIbgEolmzol.

396boM0s goddsmM3geol s 0639MHGHMMOL Mgs009d0.

35Mm™M35000 2533560039 gdoLMZ0L 2569 FobsLOSMYIOL (330 9dOL
3960mb6DMB0gmqds ©sdM300JOMW0s Mo gdol 3mbol Loo)by s
000MJM  EHOMOLEHMMTO IbOL o@SMGdIOL bsbaMI03MdIBY, GMIgeo;
05308 dbOO3  2obolobgmads  396FH0WdoL  Mobzom,  MHMIIO0;
IODNOOMNWIQ  9GIMJIID  ©gbL.  3MIMES300L  3Mbol  FqLsdsdobo,
GoOoLEHMMTo  ©gbol  49BHIMYOOL  bobaMderozmdols  3mobg  033wgds
©H3060m3500 ©I6OL (330 YOOl OMU.

OMES ©GZ00mM308 ©gbo  sbermliss bmdobowrme 9609369 mdILMb
3M39ES300L 3Mmmbg 653¢0gd0s LYTIME AMMLDY s GHoMOLEHMOMIo ©YboL
3935930l bobaMA0gmds Bo3ergdos SLmmbIm0 AMIMLDBY. 90bodbwyew
09510930, 1d9dsdo JOMPOMNMSE, FMbI33WIMOOM 5BHIMJOL ©IBL Mo 6
Lsdo BHOMOLEHMMO.

@960l  goBOOm, JONOOMMEsE dMIMTs3g Mm®bO  GHOMOLEGHMMOL
06963500 BoOMNM3IPdS, ©d IM3wg dgMm30L OHML BJgdsdo bgdolidoge
dmd96&d0 9OHMOOMME® 9B9MIOL bl mmbo 396EH0wo0. 53 9dmbggzsdo

5



3039ES300L 3Mmbg 653¢0gd0s LYTIME AMMLDY s GHoMOLEHMOMIo ©IboL
3935Mgd0L  bobaMdwogmdol  3Mmbg  GHM@os  MmOLMOIME0  AMIMLOL.
000MJMo B30 ©9500806 bdgdol TMTomds boliosmgds 96339790
396mbbMBogmadom, 2569  Bsboliosmgdegdol (3300w gdom.  bydMdsmdo
3bboMwos 50bodbwo M9sg08900 35039, brmerm 8999y BoEIMOME0s
300900 ot BobolinsmgdErol «dbgdol dgwmegds.

Boddmdols  dglodg  mogdo  Am3gdMeros  LYIBSDs  dMYOOHYIO
3M0mEHM®MmbYro 39059436 geols D9359EHO0 Lo9bgoOL
©9659969656056Mds 5 635G (33es FoaboEe 39w do.

653969005, ®MI  9bgMgBH03Mwo  ©sb0d6MWgdOL  3MOMEOMbMYwO
390534969 qdol  ©s3MTo3905 s d9ddbs  Imombmgl  Bgysd@IOIEo
L5096900L  2odmYgbgdol oo EIBASTBHIOMBIMOBMOOM S  IBIWO
©5653902900m.  OYIboos,  O®MI  s©bodbmwo  doBbol  Jowfgzs
d9L5dgd0 36535330560 D93959EHO0 Loggbgdom
©WM3d0HgdMwo  3sabo@emo  39wom, MHMIGEdos MOMOYH® Q93 gbs
39390 doM3900L  doabod Mo 39wgdol  sY3560¢0s B0b0dMBsdY.
365360900l  Sbgmo  FglBMEgdom  ©IbYSAEBIMBIM0BMBS  MOMMgMWO
D9399BHOMWo o350l 2560LsBWIMGds 1O3MMIMO Bsabo@WEmo 390 s
bo3MMM0 356539 BHMO0m.  FoWIOME0s  JOMOMIO  M9BIBIOMDYdO
D93993HOM@o  Bogbgdol by EIMMBIM0BMIOL o IBIIMYJOOL
56200m0dolomz0l  33es  353boGMG  3gendo.  dm3gdeos  ®bHY35©O
3600ma9b6mmo  36:MmEMJ@gdmsb dodmdzglzol MLIROHDbMYdOL L3909 EOO
Logombgdo.



Summary

It’s known that under influence of magnetic field, electric current or
temperature an electric resistance of superconductive material changes from zero
to certain finite value. Initially cryotron in simple form was represented by
superconductive wire, which could be switched from zero resistance to normal
condition by means of magnetic field generated by electric current passed through
other superconductor. The wire, which switches from normal state to
superconductive one and inversely, is called a gate.

In 1954 D.A. Back has invented superconductive switch — a wired niobium-
tantalum cryotron for creation of computing devices. Later, in 1956 L.S. Kahn’s
developed a wired lead-tin cryotron. Advantage of the mentioned cryotron
compared with the former was: a simplicity of large-volume production, lower
cost of materials used for manufacturing. All this gave at that time a boost to
prepare experimental mock-ups and to carry out studies on cryotrons: computing,
measuring and switching devices.

In the first chapter of the work are represented characteristics of cryotronic
converters intended for energy purposes. There’s considered critical analysis of
available literature on cryotronic switches and parameters of cryotrons. Due to
large volume of available switching elements of cryotrons their response speed was
low.

High-temperature (77K) superconductive switch — cryotron for energy
purposes is elaborated, which characteristics can be improved with the use of
high-temperature multi-core superconductive wires.

Cryotron contains three windings: operating winding, which represents
switching element; control winding, which opens cryotron; closing coil with weak
magnetic link with control winding. Operating winding is made from localized
multi-core cables, which coefficient of fullness is much less than 1. Control
winding is represented by closing coil, closing current of which exceeds critical
current of switching element and is made on the basis of multi-core
superconductive wires. Closing coil is controlled by current impulse of rectangular
shape. Within impulse time cryotron is open, while at all other times cryotron is
closed. Volt-ampere characteristic of cryotron is constructed that makes possible
determination of voltage drop and losses in closed state.

Cryotron is a completely controlled symmetric switch with two-way
conductivity and is characterized by:

e non-existence of drop in voltage in open state;

e two-way conductivity in open state;

e two-way closing in closed state;

e power down and up irrespective of current direction and voltage polarity.

Main disadvantages of cryotron are:

e limited response speed;

e loss presence in closed state;

e high control currents.



In order to get rid of the mentioned disadvantages is necessary to
manufacture the winding of switching element from localized multi-core
superconductive wires, with not high coefficient of fullness and maximum current
density in the core.

There’s considered one-phase cryotronic converter, which represents
double-circuit electric circuit connected by one cryotron. Commutation transient
processes occurring in it are studied.

In the second chapter of the work are considered electromagnetic processes
in three-phase bridge-type cryotronic converter. There’s elaborated diagram of
three-phase bridge-type cryotronic converter with semiconductive control and
there’re studied electromagnetic processes in three-phase bridge-type thyristor
converters, as a control system for cryotronic converter. Rectifying and inventer
modes are considered. Regularities of external characteristic’'s change for
controlled rectifier are depended on control angle magnitude and current-flow
interval in each thyristor, which in its turn is determined by number of valves,
which simultaneously conduct current. According to commutating angle, the
angle of current-flow interval in thyristor changes during current change in the
load. When load current is close to nominal value, commutating angle is less than
60° and angle of current-flow interval in thyristor is less than 180°. In the
mentioned mode, two or three thyristors simultaneously and alternately conducts
current in the circuit.

With increase in current, the interval of simultaneously operating four
thyristors is getting larger and during short circuit four valves simultaneously
conduct current at any time. In this case commutating angle is less than 60° and
angle of current-flow interval in thyristor is equal to 60°. In all three modes,
circuit operation is characterized by certain regularities and change of external
characteristics. The mentioned modes are considered separately in the work, and
afterwards there’s made a conjugation of sections of obtained external
characteristics.

In the third chapter of the work is given a current conductivity of
superconductive wires of three-phase bridge-type cryotronic converters and its
losses in variable magnetic field. There’s shown that developing and
manufacturing of cryotronic converters for energy purposes requires use of
superconductive wires with high current conductivity and low losses. It’s
established that achievement of this goal is possible by magnetic field localized by
multi-core superconductive wires, in which mutual influence of magnetic fields of
separate cores is reduced to a minimum. Current conductivity of each
superconductive core in case of such execution of windings is determined by own
magnetic field and own parameters. There’re obtained basic ratios for calculation
of current conductivity of superconductive wires and its losses in variable
magnetic field. Special issues of safety are given.
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33050  BOOYJOOL  PoMSJAbs  FMTogzdo  3MOMGHOMbYwO
390050M39w0m  ©IRI6adMEos  BYYodBIMgOol  M30LgdsHy, ™A oL
bgds ghmol B3  DBYAsIBHIM0, MmEs  opbodmMo  39wo  bs3wgd0s
36M03H039wDHg, ©5 295Bbos Jobodogrm@o ffobommds, dgmeg dbMHog Ig@Ee©

©o0O0  (obspmds,  MHmas  3saboGMmo  ggwo  dgBos  3M0EH03MWwDY.

58



3O0MEHOMMboL  490sIOM3gero  9gdabBHol  aMogboero 3 dmmoegligdmEos
dmds 56980 M9b650GMHINWHE Pobersggdeo Jgdsgbodgool 4 s FsM30L
5 a6opbomgdol, gobogs a®dogzo 39wgdol dodsdo dgddbogro 4 o 5
305360 9d0m. 4 s 5 aMoaboegdo FgltrmEgdIeros gOHmMbsoMo bgosms
Oogbzom,  bmerm  Fomo  ©3539gboBgdgero  doegdo  dmddngdgb
Lofoboswdgam F0dsMMNEgdom. 5333509 IMds sOgdo 39wo Fgoddbgds
4 ©5 5 365260 gdol xsdMMo $339MHb3z09000m.

Bob. 22 BsB39bgd0s  LYABIBS  3BOMBHOMEMEo  253doH 390l
ommM30L  sblbs-A5635MGHGOOMO  FobsLOIMPIGDO. Y39Wws  3OOMEHOM™bYdOL
390953603900l aMogborgdo 8990 gdos 303I3M™MdOm s RO
GoOoLEHMOMEOo 45835603900l (65b.2.1) 2odmboligenrgenby. sdoGmad dsldo
3ol 39dogo ©gbo I, (Bsb.22, 5). mommgmmo 3HomEG®M™bol dsOm30L
5 9m5bowwo 89906mgdos J0dI3zmMmd0m  GHOMOLEHMMGIMID ©s Fomo
393000 250L  BHOMOLAHMOOL  bmEol Ia  ©gbo (Bsb.2.2, B). sdoEH™I
X90MM0  53390b30900L  IOo, MHmIgeoi Jdbol 39l dmds  sGgdo,
3o9Bb0s Loby, Ho@dmeagboeo bsb.22, 3.
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6ob.2.1. LodgsBs JBomEMMbMmo gs9dsMmggmol 3Gobiodmemo bggds: 1-
3063950 3M33600; 2-d9mM©0 gMs3bowo; 3-3GomEMMbOl g3sdMmzgwo
0690960l M33b00o; 4-3Gom@GHMMbol 8935360300l gMsgbogro; 5-3Mom@EH®mmbols
35030l gMsaboo; 6-GHoMolGMMo
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il 3 X
1 2

65b..2.2. LsdGsBs 3MHOMBHOMBMWO 53F5MMNZgol FsMMZoL sblBs-356d5GEHId0O
JsbsliosmgdEgdo

mdsbBg 1-2  (bsb.22), dmds sM9gdo 3gero, dgBHos  3OoG03MwbY,
3O0mGHO®Mbo 96O 5BHIMIOL  ©IbL,  Gosbs3  Tobo  R9ITOMZYO
999963 0L 3Ms3boo 39050l Bea6H3oen 9 M3s6MHgMd5d0
99dGHOMwo  fobsomdol oo d60d3bgmdom. Mdbbg 2-3 (6sH.2.2)
99953603900l s BoMmM30L  AMsabogdol  5339MHb30900  53m339BLOMYdIL
9O»MIsbgl s 390 N> 9Mgdo  Sbermlss bermsb, 93 Jgdmbggzsdo
3O0mG®mbo  00ymagds B0 3yMmdsMmgmosdo, 9.o0.  5GHIMIOL
35Jb0oE MO  IBL.  BHOMOLEMMOL BsMIMNZsL F0dY3OMd0?  3BMOMGHOMbOL
3sOmmM30L 5 2M9360wmb  365dBH03MNWs© FYoLo@  FoH3gegl  3MoMmE®MbO
939930 daMIsMgMdSd0, 9TogdL  3M0MEH®MBOL  LHMSR]dggdels
@5 Log®Mdbmds  535MFGH0390L  FoMz0L  Bggdsl  3MomEGHmM™Mbyo
390050M39wol, 2sbLs3MMMGO0m IM935¢RsBS LobiGgdol Jgdmbggzsdo.
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2.2. 9e9dBHO™AsboGHMmo 3Hm3EgLgdo BEIBIBS dMYOMHME BHOMOLEHMME
39M5849bgerdo, Hrym®E dsMmzols Loldgds 3Mom@®mbamo
390 53J3b6gerolomgols [27]

2.2.1. 3530560390l G9:0d0.
6ob.2.3. I 399905 LsIBIDs dMYOMHIO FHOMOLEHMOMEO FoMTJIbgero,
G063 JoOHM30L LoLEBHYIS 3OOMEOMbMWO A5MHPTJIBYOLmZ0U.
g1 = ip3 = lcs = lga = lpe = Iz = Iy
lor = lop = Ioz = loa = los = los = 1a = I, (2.1.)
Li+L,+L3+Ly+Ls+Lg=L4

3ob30bowm  gwgdBHO™Isgabod o  3Mm3gbgdo  LsdGRsbs  dMYOGO
G0M0LEMOME 35O geTo, MMM JoOr30L LoLE s 3HOoMEOMbYwO
39M534dbgolimgob.

35Mm™M3500  253356MHM39gdoLMZ0L 2569 FobOLOSMYIOL (330 9dOL
396mbbDmB0gMHads ©9M30WIIM0s MHJRMEoMgdol a JMmbol Lowogby.
5dodmd  SLgmo 93O M39egdolbmzol  B3gMegdmog 939096 969
doboliosmgdeol  LodMmsgargl,  MgaEoMgdol  a  3mombol  Lbgoolbgs
360093690 mdolomgob.

00b0dbmwo  ©sdmM30YdMYgdol  Jogdol  OML  LYIFIBS  dMPOEMWWO

AG0MOOLAHMOWMWO 2533539 oLMZ0L 9dEH0M-06J309M0 T4, Ly ©IGHZOODZ00,
MAME3909I34MBO 9653500l BHOMOLEMMGdd0 @ GHEMBLRMOTSEGHMMOL
3M53b0gddo, gomzoeolfjobgdm  Fbmermo  GHOMIBLZMEOTsGHMOOL  gMogbowrols
396069306 060030 OMOL Ly, 936M9gm3g d390m, Mmd ©s@G300m30L  (Mgodo
060¥)943090Mmd0L Looq Ly = .

bgmo  985M 303900l 3OMEgLdo  sB30MM30L  iMgdo  ©abo  doowgds
0QJOIMSQ F9FIMOMMWO O 33EIL0 39300 LOOOM, brmerm 3mTMES300L

@960  ©9M30090M0s 29686930l 0bdgoOmdol L,  Loogbg o
GOBLRMOT>EGHMMOL gMoabowrol gargd@MmMIsdmdMs3909wo dogrols (93d) (33¢0wgdols

396mbBMB0gM905%g 3009BHo300L 30bGMGT0. oMM 39Eol ot Foboliosmgderols
(330900l 356MmbBMB0gMHgds ©IMI0WIIN0s PMOMMYM GHoMoLEHMMTIo ©gbols

2596)B0L babpGdcogmdsby 4 = 2 + (65b.2.4, 5).
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65b.2.3. LGB dBMRYOOO BHOMGOLEMMYYEO 35MEsTJIbIE0, GraMA
356030l LolBds 3HoMEGHHMbMEOo 3o0s3Jdbgerolimgols

OMdgwog  o30L  dbO03  gobolsbrz®mgds  396GH0WdoL  Hosbzom,
OMIWgdoE  JONOOMMMOIE  5BHM9d90  ©IbL.  3MIMGSEool ¥ 3mombob,
d9L50530bo, 4 3MPbY 0333 Yds OGZ0OMZ5d0 IbOL (330 dOL EOHMU.

s
HMES ©IAZOONZOL ©JBO g, SbErMbod bmdobsery® 3608369 mdslimsh, ¥ < =

@ A <m. 50bodbmw 690880, Ldgdsdo gMNEOMMWIE, IMbs33WwgMmdom
5G96M90L abL MO0 96 LyTo GHOMmOLEMMO.

I; ©9bol 2obBOOm, JOMPOMMEs© dMdMds3g mmdbo EHoMoLEMMOL
06396350 BoOMNM3©IYdS, ©s IM3wg dgMm30L OHML BJgdsdo bgdolidoge
dm396& 30 9OHPEOOMMWSE 5BHMJOL ©IbL MmmMbm 396¢)0w0; 58 d9dmbgzg3zs80
y < g oA = 4?71.

0000090 Bsdo 09503056 Bgdol ddsmds bollosmgds 396339490
396mbbMBogmadom,  asMg  FoboLosMIPOWGIOL 330 gdom,  SdoEHMJ
3obboemo Mbs 0dbgl 90bodbmwo Mgg009d0 35¢039, brgrm 9939 “bs
B9359MM© J00MgdMe0 o6 Jobobosmgdols 1dbgdol gmegds.
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Bob.2.4, o5 BoB39690d05 ©g6gdOL s dod3900L  OMOL  EOLYMTYOO
50b0dbmEo M9s0d0LsM30L. MO BHOMOLEHMMOL JOMNEOMISE mddsgg
06@96M35wdo (0549005, By @5 By) go8sOomvmeo  dsd30L  dgoLo
3600369mds  4obobobMzMgds e, —e.  9dd-ob  Lbgomdom,  bmwm
G0oMobEMMH9ddo ©9bgdol dobo 3609369 ™ds obolEBZMNdS goBsmIEo
©9b0b 1; 3dogo 8609369 mdoom.

e;1Uq

plalo

d)

65b.2.4. 1553gESBs dMPOMYEO GHOMOLAEHMMVYIEO J5MEs3JIbgE0, 333539l
990090 3935mdoL MMLs:

5) 695000 356599FBHMYOOL EOHMOL OsYMTYB0, BMEs ¥ < g;
9) 033035¢gbGYIMO bjgds
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AGoMoLEHMMGdd0  ©9bgdOl S 2odsMMEo  dsd30L  (33CP0EdOL
3960mbDMB0gMqd0oL  256LsDLIMOLIMZ0L, Lsdo GHoMOLEHMMOL JOHPNOOHMYEO
dmdsmdol  39MomEdo (3539w 0ms©,B1,B; ©@d B3) wbs  sbgobowmo
93303596@Om0  Ugdgds s0bodbemo  Mgg0dobmgzol, Gmdgwos bsbggbgdos
bob.2.4, ). 99d-ob  dgobo  3B0I3z69Mds 933035¢96EHMG  Ldgdsdo
3960LsB3MIB, CMOMOL OYMSTGOOL MIbsHAs bob.2.4, o:

eq = Eypy Sin (19 + 5?”) l

ep = E5p, Sin (19 + %),
e. = —E; cosv J

(2.2)

©M035m, MHMI dm39dMwo MYy MEo©gdol a 3mombols 360dgzbgwmds
Bo3argdos %, 3M3935300L sLLHYoLTo BHOMOLEHMOOLMZOL B3 503wsl 300930
U1 -6 (65b.2.4, o).

303935300l 3960m©do By @5 B3 Gomol@m®gdo s0dmhbgdosb dmzwyg
BoOM@0  GHEMBLRMOTsGHMOOL 4Mm9abowgdbg 9dd-om e; ©@d ey, sdoGH™I
5060360 06E M350l A56ds3crmdsdo Bz GHoMobGm®do ©gbo GHmeos
d9mM50 4M93600ol ©abol i, bmerm ©gbo B; GHoMoLGm®do IgmEo@o
3653600l i ©9bob. By GHoMoLEGHMMmOL 3500m©O X330 ©9bo GHMeros ;.
50239650, 93303509630 Bgdol bsb.2.4, d 1sbsbAs,

ea—er = Xa (G = 5) } (2.3)

ia+ib=1d

dig

di
59053 ﬁ = —— (1.3)-056 33996900

eq —ep = 2X 22 (2.4)

25300350olfobmm, Gma e, — e, = —V3E,,sind, 3030099m

dig

—\/3E,,sind = 2X, —

(2.5)

(2.5) 3956@GMegdol 06@ 93006500, QS 93900 bp3col
390035¢0olfobgdom I =a,i; = Iz, 2obgLobzmezm iz ©@s i ©9bgdoL
3300900 3560MmbbBMT0gMHgdsls 3MAME 300l 3gMomdo:

ig=1;— % (cosa — cos?), (2.6)

a
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i, = %:" (cosa — cos?), (2.7)

OmEs 9 = a + ¥ (3m393Gs3ool dmwm i, = I;, 580@ma

— V3Eom [

I
d 2X,

cosa — cos(a + )] (2.8)

ob

2Xqlg

Tt (2.9)

[cosa — cos(a +y)] =

(2.9)-056 259MmIEOBIOGMAL, MMI IGZ0OM30L ©IboL I; ASHBMOm,
M3 MMM 9d0L 39mbol @ LoOWY MBI, 3MTMESEO0L ¥ 3Momby
536939 0HMHYdS.

93303°596@m0  Lbdgdol bob. 2.4, ¥ 25dmygbgdom  gobzLoBO3zMIZ3m
3905000 dsd30L Lodwsenm 3603369 MdL.

398500 dsd30L MOl LoTYEHMOOLS SBLEODOL VgMHAOL JodsMm,
336Mgm39 dobo  gobdgmEqdol  356MEBMTogMgdols, mommgmeo  dgLsdgo
3960Mm©OoL  49300m, BsdMoem Q53O dsd30L 9603369 Mds Dmgo©
Lobgdo GHmeos

2m

3 ta

2
Udz—ﬂf U, do, (2.10)
23
a

Loog Uy-9sd30L dgobo 36038369 mds GHOBLZMOTSEHMGOOL FGMOSO
3653600l Bmemzsb FgdGowls ©s ©IGHZ0MHMZ0L IO ML
dmG0U.

Uy LoEOEOL  ASBLIBEOZMOL  EOML  3gMomEoL  dglsdgby  Mbo
39b35Lbgo3m@© Mo  TobsLosmgdgo  0bFHgMZswo.  3MIMES300L

06@96M35olm3z0l 9330350 9bGHEM0o Bggdol msbsbds
dig
@ a9’

3050 (2.4)-56 59mI0bsMGMOL, OHJ

U, = e, — X (2.11)

di,z eg—ep
a  2X,

5003 ™3 ©9bo B; s B3 HoMol@mMgddo 303m@s3ool 3gMHomodo

Uy = = ~Eypycos0 (2.12)
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3M39EH300L IO gdol 8909y Bz GHoMoLEGMMIo Q53500
dsd30L dgolio 3609369 mmds
Uy =ep (2.13)

50239650, 2595600 dsd30L LodsErm 60dzbgEMds

2T

3 e, +e
Ud=;j (“2 b>d19+ f e, d9 (2.14)
a a+y

(2,14)-80 98d-ob dgolo 3603369 mdOL Rslildom, B03009d™

343 cosa+cos(a+y)
T 2

(2.15)

(2.15)-do 9933350 cos(a +y) 9609369 mds 2o9mbsbyargdom (2.9)-
@56, 30300900 25679 Fobol0sMGIOL gobEMeEngdsl ¥ < g 69:1090Lm30L

3vV3 Xol
Ug == Eqm (cosa — \ETZ‘;) (2.16)

(2.16)-0L  396MbBMT0gMgds, Lbgoolbgs  Mgamwodmqgdol a Imombol
36003690mdol  OML oMoy gbl  LodMsgzergl  iOxzogz0  bsBgdom,
9603569000L5996 3559 M.

Yy = %6)35080

Sbgmo ©9:5000 YJdS, OMAMOG 30 06BHINZ5e0, HMIOL Fobog3wMdsdo
IONOOMMI©O ©IBL 5GIMJIL MO0 FHoMoLEMMOo, ¥ 3mbg bgds boemol
Ao s Udgdsdo Mol bgdoldogd dmdgbEHdo JOHPEOOMWSE 5FIMJOL
@96l  Lsdo 396GH0wo. FgmTo  ASBMES  WIGHZ0MMZ0L  ©gbol, 0d
d9dobgg35d0, 00y a < %, 303935300l 3mmbg 53039 gdL IMBIL ME3Egero,
G™MEo g 9L 50bLbgds 0dom, MHMI OEZ0MM30L ool ASHBOEOL O
193530 3309306 MMOE JONOOMMEOIE SBHIMJOL ©EIbL Tbmwmo Lsdo
GoMoLEBHMM0, MoYBs3 Tgnmby BHOMOLEHMOOLMZOL 5O 0d69ds 30MHMdYdO,
OHMIol @OMLsE ol gGudegdl I0FYML IBOL o@sMgds. SbY, FoPIWOMI,
0v) ©9BL 5@9M9d96 B, B,, B3 BHo6molEmMgdo, 35806 dmMoao GHoMobEHmemL B,
56 9919905 8979 39domdols, Moasbs3 dolo sbmol 3m@GHgbioswo,
39bLBO3OMEO IBHZ0OMZOL MoMYMBOMO 3MmEHIBE0STOm, GHmwos B, 313
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GHoMoLEBHMMOL  3500m©OL  3m@Egbgoswols (6 gdd  e.), 0db6gds oMol
303963050l J399m,  goblobgmwo  IGH30MHM30L  IIOOMO
3390305 0m, HMIGOE GHME0s 3039300l Mg BsGomven 3mbEm@do
983-0bs B3bggs6 xsB0ls L.

Sbgmo ©9:7000 2oaMdgJrds o653y, Lsbsd XsFMGO 3Mmbg a +y SO
39bgds Mo % ©9mEH0oo A b5b.2.5).

e;Uq

65b.2.5. Gg75000l 35605893 gd0l MOl 0syM39d0, LsdBsBs drrgoMHrymmo
GOMHOLEHMOMO §59d5MMZgErolicmgzol, Gmas Y = g

dgm6Mg  M9gg0d80  GIYMoMmgdol a  3Mmombg  ©G300M™M30L  ©9bol
BOLMD 9O  93GMIGHMMS©O  0HBMHEYdS, bmrm ¥ 3mombg  OBgds
MEIWI0, GHMEO g 3909250 3585MmMIo dsd30l bydrswem 860369 mds
©H3060mM30L ©gbols oBOPOm F30M©YdS.

dgm6My 9s1090LmM30L 2969 doboliosmgderol 330 900L
396mbbmdogmgds,  FJgodggds 29b0LsBEgOMU (2.19) QO (2.15)

Vi

2963™Mg3900056, 099 4530m35¢0Lf0bYOM, HMI Y = =;

3)

2Xglg __ _ n

735, — €0sa —cos (a + 3), (2.17)
2nlg 3

55, — €05 + cos (a + 3), (2.18)
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3Mbobmlgdol 3Mmmbggdols Bbgsmdols s Xxodol 4o0eddbols 99s,
3030090m:

2Xqlg

et — sin(a+3), (2.19)

2nlUg n
oL = cos (@ +5), (2.20)

(2.19) s (2.20) 2496@¢Mgd900L 3350Mo@T0 99396000 @S Tgxsdgdom
3030090 d9mM9 Hg50d0LOMNZ0L gotg FobolinsmgdEgdOL A5bEMEqd:

4x21% . 4m?U}
3EZ,  81EZ,

=1 (2.21)

(2.21) 50mbobmengds 9M0OL gEroxbol gob@megds, M®AEolL ©gMdgdo
90mbg935 Uy 09 15 300600653H900L 0096 dqdb.

y > %6)35080

dqLodg G 950080, 390d9ds S0HYmL 8MIgbEH0EL, HMIgeroi FggLodsdgds
A §96OGH0WL 655H.2.5, H®Iwolmzolss a+y=§. 50 9m09bGHosb ggdsdo
IONOOMMOI  5GHIMJOL Bl mmbm  BHoMoLEGHMOM0, ®osbs3 Sbm@OoL
33963050 ImMH0Q0 dgmmbg BHOMOLEHMOOLS obGds IO J5MMEOL
33963050l d0dsMm. sbg, o9e0ms©, dmdgbEGHT0, MHMIgwoi Tgglodsdgds
U3 §96OGH0L (65b.2.6), 9OPOO®MMI© 9¢9Mg0©bgb ©abl Lsdo 396Eowo
B1, B3, B3 3590900 3039630500l dofimgdol odOml Go®obGme B,-bg, ob
oflggdl  9mBomdsL s UJgdsdo  gOHMOOHMMWSE  OMOL  3563s3wMdsT0,
OMIgoi  99LsdsTGDds  ¥13M9Pbgl, ©IBL  A99BIMGOL  mmbo  FHoMoLEGMMO
B, B3, B3, By. 53 89000b393580 350500090 dsd35 GHmeros bgemol, Moyebss
©5H3060m30L  Mgo  ©odm3gdmos By @ By GHoMobEHmMgdom. y;
06@96M35w0 ©sdmMo3M©I0s, OMyme3 30 B GHoMoLGm®ol ©gbo gobgds
Bmeols Bmeo (HodGHowo 9, 6sb.2.6).

50b0dbmo dmdgbEH0sb Udgdsdo OMOL As6ds3erMdsTo, GMIgero;
399L5050905 ¥23M90bL, JOPEOMNWIEO IOl 5BIMGOL Lsdo  BHoMOLEHMMO
B,, B3, By 8565009, 1653 96 50003360905 3060Mmds Bs GHoMobdm®ol dw9dsmodol
©509ggdoLm30L s oYJdS 0b6BHYM35¢0 By, B3, By @5 Bs GHoMoLGm®mgdol
JONOMMO 3Fomdol, HMIol bsba®deogmds dgglsdsdgds ¥ JMmbgL.
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5023965, dgLsdg Mg7030LM30L EOTsbIlSMYOIE0s MMO 0BEHIMZSE0: Y4-
mmbo  39630wgdol  ghmeMMwo  3Mdsmdol  0bGHgMzomo @y Y3-bsdo
39530 900L 9OHPOOHMo 32dsmdols 0bEgemzswo.
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659.2.6. 93000 35(5393HMgd0L EMMOL OsMTYV0, LEdBIBS drrgoHyEO
AOMoLEAHMOOo 353d5GN39Erolmzol, Gmas Yy > g

30 39930L  bsEoBom, Bgdmo dmyzsbowo Fgommol gsdmygbgdoom,
390d9ds  2960L5BOIOML  gotg  Bobolosmgdgmo  dgbodg  M9g0doLmZ0L,

C
565 My0MO©, OOEd a = =
9Eym
s

Ud=

(1—2ei2) (2.22)

Eam

(2.22) 50mbobmegds  Fomdmoaabl 65303 2ob@megdst. bsb.2.7-ol
D90m 3350060 FoMImagboos oMsddbgerols gotg Fobsliosmgderol
LodM3Y, 25dsOM3g Mgs0ddo Fdomdol EOML MYAMOMHIOOL a 3bols
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bb3aabbgs 86083690mdol EOML, BIHEMBOM JOHMYEYddo. OmEs a < -

3969 BobslinsmgdgEo 9990 Lo FoEgdgEo dBoLAS6 LM, MN s NK,
IO 296¢MEg09d0 23bbowrmeos Bgdm, Mg503900L50m30L

0,4

06 .60 N

1,0~
B U

7 2,34E,

65b.2.7. Lo3BIVs drrOMHYO GHOMOLEMMYYEO 3oMEsdJdbgeroliozol gatg
35bsL050YOWYDO

OIUTEN g >a > % 3969 obsl0smYOIDBg JMgds goxgLm@o MN dmbszzgmo s
®Bgds  30M39wo s Jgusdg (Ox030 dmbszzgomgdo. Gmas a = g 3969

doboliosmgdgeo  5©ofgmgds 9hHmo  JobGHMWgdom, GMIgwoi dggLodsdgds
30639 HHR03 dmbs3zgmb.
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2.2.2 0639mGH™Ool Mgg0d0

Lo9gIBY  BdMAOOMO BHOMOLGHMOWMWOo  0b39OHGHMMOL  FMTomds
3990bObMW0s G100l 35M539GMIOOL POMOL OsYMSTJO00 (65b.2.8), Lo
Ug1-39050000 35035 BHOMOLEHMMGOOL 39630 XMBoLSMZ0L (Uk1p), brgom
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doMomMOE0  dmmbmgzbs, MHOMB3g3ymm  BJMIJJos  MLIFOHObM
305005 30060 BsPIMGOOL, FoMTMoa)bl o6 ©smdzs0 Lbsdodo
90b65693900L B3O 99350096 MdOL 55Egds.
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3.4.4. MLsBRONbMIdOL MBOHME390ymaol MmGMysboBbsgommo Lsgmdzmgdo

MBoROmMbMgdol M BOHMbzgymgzolsmzgol  doGoms gl gdsl
o00moa9bl -, MLsgOObmgdol  Fqlgdo, GMmIwgdos  29b3Mmzboeros
F960Fg0ob MLoxmmbm gdudeo@eEoslosh, Gmdwgdog dwdsmdgb (bg30lL
9399 (OCT290.004).

96MmIob MBoROMbMYdOL 0bLEBHMI30900 s dmds 0blEMWYJ30900 Mbos
0094mMx390m©gL Boddom 5EAO0WDHY. IOHMIOL MLsBOMbMIdOL 0bLEGHMMI30900
mbo A9sobgml bmom gerdo ghombgw. GH9dbmemaom®o ©90d9d0L 56
dmfymdomdgdol  3mbLEMWYJ300L (33000 gdol  0bLEMWJ30900  Mbgs
3OI0BIOML s IFBHI0EPIL (330 gdol  F9Eobsdy. IMIBIIdS o
SAHYLGHOE0S  09658FOMIgdoll  B0dEO0bsMgMBL  MmMsbobszool  Boge
0593303900 B39305MO ©YOEGd0m. BsdMdsmby BoMgdmwo sboo
0565090 gdds by  A905MHMb  L3gEosMo  LsdgoEobm  Jgdmfdgds,
5960w X s6dMMIMdOL  LsdobOLEGHMML Foge. oGS sols IOHMIoL
©5330L 29bymxz0mgdsdo oo Mbs Joomb 0bLEHM300 W3930069dMYWO
MBoROMbMgdoL MBEOHMB3geymaolsmzob.

dmds  AmbodLobMggdds  fgwrofodo  ghmbger  Mbs  4o0sMMb
0bLEGHOMJ3o0l 3mEbol d93mfdgds B3gEosIH  3m3oLosLMSE. F9dm{dgdols
09092900 bs A9x8MMIIL MmJdom s Jg@obowo 0dbgl HgRoLEMSE00L
96650 LsdMdom 50w bHY.

0v) 30mdobos 9PIBL, GMI F/Ts FLOALEBKYYEG 56  53059MBOIOL
0bLEGHMMI300L 3MEHbIL, 356 Mbs F0oPML ToEJO0MO 0BLEHMYYIIBHO0 O 9GO
3305698 20 ©©g  go05MHML  2sbdgmOgdomo  Jgdmfidgds  3mEbol. 0wy
39639mE9d0m0  d90mfjagool OML  5dMBbEgds 5655 305YMR0EIGOIO
3Mbs, 35906 0l PIMbMZ30w0 Mbs 0469l Loddomsb.

dmds - 9mbsdbobOOL 335080353008 9Foegds  «96Qs

396bmM 3099l 3OMRGBoME0o Bogergdol 139305 MmO I gdom [29].
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31336900

1. 0539905390905 969693030 560869900 gd0l
3505 3H9339M5GH MO0 DBYROTGHIMMEO 25FOMNZII0-30M0MEMMbOL
360630370 bdqgds, MHMIgeoi 99o3o3L LBsd gMsgaboenl: d/ds aGmsabowro,
OMIgwog  §oMImoabl  39edMm39w  9g9dgbBL s FguEHYgdME0s
©WMIS0D0MHGOIMo M35 oMM3s  BYYdB Mo Logbom, dg3Lgdols
3M98030I0GH0® Kp,, K 1; 356Gm30L 36536000, HGmIgmog 9@gol 3O0m@G®mbU;
B3390 4M93bowo LmlGo Boabo@wmo 353806000 FsOHM30L AMbo ™Mb,
035O™M90s  FoOMIMMby BmEOIoL ©Ibol 033MEbom s TGO GOME0S
M35 A>OO3d BB Lawgbom Fggbgdol 3mggogogbdom Ky, = 1 -
03399lol EOMOL 0b6E M35 do 3M0MEHMMbO omqdmE0s, IBIMRIG MMTo
3M0om@GHOHMbo Bo3g@owos.

2. 5390790 3MomGHO™Mbol  3mw@eddge o Tobsliosmgdgwro,
OHIoligobsg  gobolsDwz®gds  3Oom@GHM™Mbol  ©gbo, dsd30L  3oM©bs o
5653569900 B5393H 0 8amBs6gmdsdo.

3. ©5899353980s  3M0b303Mwo  Idgds oo 3Hd3Med o
L59gIBS  3MOMEHOMbMO 25dToMMNZgerol Bobg3zMoYIFEBIOMO FsOHMZOm.
mfymdommds 39033530 306395 3M9360ws, d9LEOME9dMEo
B30 q06M030  Logbologsb.  FgmEo  4Mmoaboel,  FglBvEgdEo
36535¢0d56M 30560 BgASTBHIOMO  Bogbologsh. LsdBIBS JMOMEOMbYwO
390350mmM39l, GMIgeros 903936 3O0MEHMMBIdL, HMAWOL oIIOMZHO
9099963 0L 4693600 oM gdMEos FMOZ35WdsMM30560 BYYEBIOIO
Logbgdom. 89dsa60FJOOL @S BoGMZOL  AMdabogdo  glcrmeEgdIE0s
B399 906030 Dgo9BHoMo LoEbologsb. 3MHoMmE®MbMwo A53TsMMNZ39w0L
doOmmM35 bmM309w@gds GHOMOLEHMMGI0M 2o0gdol a 3Mmbol (330w gdoL
aboom.

4. 9oz 005 9adBHOMoboGH MO 3MM39LYd0 LsTBIDs dMYOMHVYE
G0M0LEMOME A5MH59JIbgedo, OHMYMEE oMr30L LolE s 3OOMEOMbMWO
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390534d69olmzol.  aobbogremos  goddommzgerol s  0639HEHMMOL
60:00900.  35OM3500  25335MOM39egdoLM3ZoL oty FobsLOsMYIGdOL
3300900l 356MmbBMT0gMgds  ©IIM30YOIMW0s M0 gdol  3mmbols
bLoEoEIHy O oMM  GHoOOLEHMO®Io  ©IboL  FoBSMgdOL
bsbaMdogmds®g, MHmIgog 930l dBMOZ  49BoLIBO3IMGdS 396G OOl
HoEb30m, O®MIWIO0E JOMNOOMMEI® 5G9MJd96 9bL.

5. 990930005 LsIRIDS BMYOOWO 3MOMEHOMEMEO 25MHETJIbgol
B9399BHOMwo LBoghgdol YhYIAEBIMMBIM0BMDS S IBIMPIOO (33XS©
dogboB® 39w do.

6sB396000, ®mI  9bgMgBH03Mwo  Ib0TEMWdOL  3MOMmEOMbYO
390534969 qdol  ©3MTs3905 s d9ddbs  Imombmgl  BgysdGIMIEo
L509b6900L  25dMmYggbgdsl  Fowowro  ©IBASTBHIOIMBIMOBMOdOM S  IdIWO
56535629000m.

6. ©o9b0w0s, GMI 50bodbo FoBbol dowfgzs Fgladergdgeros
365350 d56030560 B9 BHMIME0 LYHIOOM WM ZSEOBYOMEo F5boGHIMO
3900m, ®MIGdog MOHMN0JOH o3w9bs Bow3gmo doM3900L dsabod®o

390900b Y3560 0s J0b0d+)d5d©Y.
7. 300909905 dOMHOMIQO MIbIFIMHOMIGO0 DgRsdBHIMwo Logbgdol

9635939 b656MH05bMdOL @5 65356 gOOL  9BAIMOToLOMZOL  33¢0©

dsabo@wé 39w do.

8. 9mEgdmEos mMbg3500 3MH0oMYgbo 3MHMYJEHYomsb dodmdig30L
MBOBOHPHMYOOL b3y MO Lszombgdo.
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