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Bmyoghmo m30gds, MmymOmE gl dmbs Fobogsbo  353gamM0gdol 8gdmbggzsdo. 89090

3005OHMMEgdes 19308 Mgy Imddgo 96 M30000mJdgo XFMBJOOL MIMM05.98 MBOYJEHYOO
Badl B0ge ogm A563sMEJIMo @S 2ob30mMgd o Ggolisdsdolo MgMmMos, Medsg yosdfY39@O
G0 dgobMmems gMbyo do0gdsBHozmbol  (LEMLBWMAOL bogg™LoGgE) 3OHMFBILMO ¥X.¢.
©@MEYol MO0 36MdE9Iol sdmblbsdo. LoliMzgeros s LsobEgMLM 0aMml Ws0dBOEOL SEYdG
03003043900 X3MRBoL Lsdwowgdom  GMAMOE gb JmbEs X3MBOLS O XFMBMOO OOl

39000 (3bmdo 9gdmbggzsdo. Bgdl dogh sMg ogm Fogdmmo 2563390 990000 o0
9003500 g80m Mo3 I0mbM3L LOMEYMGBIL s FIbZMIMYBL. (09.00504)5330¢0).

XJIBIOOL @O SWRJIMJOOL 905509 M0  BHEBMOHMIEO  BsdMgwgdol s 3MIMEMY0gdOL
d9LHo3ws 3mI30vBHIMHMMO 5ERJOIGHOL TJMPIO0; IOHO3MEHMAMIRBONEIO (35¢IBMHOZ0 X JMRIIOO
5 MM 3mIMmINOmR0BIJIOL Tgbfogers s 259mygbgds Lbgzoolibgs 3M03EHMYMmsxz0mwo
3OMGHMIMEGI0L  53900LsM30L, 3gHIME (o dLEOOZ0  X39MJE0bO IMEWEGOO. KAMBIOO O
36533900 BgoMHMbE Jugegddo (6.0bsba0ody).

5390600 bEGHMWIGHMYOOL BodBHMMODsEo0L 3OMBdEGIOL gHmosbo Js@EgamMomwwo dowamdol
39099853905, G903 3yMIsMgMmdL bLbgoolibgs serygdcmwo bLEHMIGHMMIdOL BoJ@MOHODBsEGOOL
3MH™dgdqdol dglsbffagero LogMmm Logmdzgerol dmbsbgsdo.  (3.09Lsd0dz30O).

X350900bs  3mEEgdobmzol  3mIMmEHM30MMme©  0635M0sbGH o  396GMOL  s3gds  sbmEowm®o,
500603300, O0-M50b35MmEHOL s Lb3s seagdMgdolmgol. x35Mmgobs dmEwegdol Lbgoolibgs
3M3m3mEma0900L  dgoMgds. X35M90bs IMEmgdolmzol 3mIMEHM30Ms© 0b635M05b6EmMwo
396@®0L  QodmmgzgEs.  ¥35MJ0bs  FMmEEgdol  (3m)3mMmImEmyogdol bBMLGo G00©I3mMdIdO
Q505 356BMToEgdgddo. X35M9Eobs IMEEgdol s0dboEOL s (303HO 3MIMEMAOJOOL
3905690s. d9BOMOMWO s0dboEOL SEAGOMGOOL 995000 FHYbDMmOEo bsIMIZw0 ©
505 6BMF0gd05b0  3mBmermos. ol BsdgMeol Lob@gdgdobs ©@s n-MMo  s0dboiEol
32906 0L (302)3MIMEMy0s. (9.b3sensdY).

A96m3900L  2oafigol  AsMTsz90o  IgMmEgdol  2sdmygbgdom  dglegarowo  0dbgds
Mb603gMLOMOO 5 gdMmGIOL  IMeZ35bsoMMdGOI0  9BgJBWOO  3Mm©Lfg30L  FmMEBoBIGdOL
QbL0sMYOOL Lozombo. J0MYdEo §9WJRI00 oIGHIB0WO 0d690s BHMEMWMYOWEMO S¢ygdMHJdOL
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0900mbgg35%g. dgbfagerowo 0gbgds dotmEbbosb 993330Mgmdomo QF-3{+] Gamegdo 4MHgbazol
0gMOHo00L 3600 (©.HBbYMMSG30¢00).

7. 350Mm3033109300  65bg3todm©megdol  dMs0gmol  GHodol dmzwg  BMLE  d00n3tmdgdmb
bmEoMgdMwo  3mImEmaool s 3M3mImEmaool  dmbmogdol  yMdgwo  d0dg3mMdgdol
LOBYLEOL LEFOPBL. 256335MFHIZM WS F930LHozw0m LELEG™MWO XFMBOL BHJoGOL JM3MIMEMAO0L
dmbmo9dl 3953030963 Jd0m  bobg3MOIMOIENgdTdo. 290 sToLY, 29358Mdggdm  SdYEOL
X31%3900L  65bg3codglgMgdol Bsdwowgdom  XAMBJOIOL  RIRIMMMYdGOIOL  Tgufogersl (.
35330M60).

8. ol 5¢90MHgdoL X35M900b0 3MmEEgdol 3M3MIME™A09d0. FgMobs s dYOOL MYM™5dgdo ol
5 godboiEol  swWaqgdMgdolmgol. n-0msbdmddbgero  0YoEgdol  ™m30Lgdgdo.  IMrMRIOOL
M3mg00L  LYUEHO  AWMBIMMO  2obbBMTogdgdo.  5godsbols  MgMmMTOL  gobbmaAsEMIds
bb3oolbZs FHO30L 5EEgdMHGdIOLMZ0U. (3. MbsIY).

90056H 930l bgerddmzsbgero b.obsbsModg 560l GHsHTsdol Jomgdadozol oblEHOGVEGHOL SeEagdMOL
23969mxz0emadol 95939 ©s LogoGmzgwml dgbogMgdsms gMmabmo 5350098006 535009803MmbO. oM
290bo, 0l bgeddm3zobg@MdlL 5MsLEIMIZOMBIM, 5390JF0NMH MEYBOBIEOL “MBOEOLOL FsmgTaEH03GO
393b0gMgdgdol 39b@®o”  (http://www.tcms.org.ge), OMmIgbsg  gosbbos  mO0O  LogHPDTIMGHOLM
9600369 @dol Jomgds@ozm®o gmembswro ,Journal of Homotopy and Related Structures® oo “Advanced
Studies: Euro-Tbilisi Matematical Journal”, ®®39@magob 30H39l go5hbos 08353 Bogdm®o, dgmdy 3o
00009dL 5L 59 Hemol 03bolol dmEml s OHMIGEms FM93500 MJSIGHMO0s b.obsbsMm0dy. 3oMzgwo
Jomgobo 0dg3gds Springer - ol dog® (Germany), bmeom dgméMg Project Euclid Publishers of Cornell
University Library and Duke University Press-ols dog® (USA).

b. 0BsboModg Mol AMBomTo  s0OsMIPNMEo 306390 bsMolbol  gJudgmGo  3mBmemyom®
5¢306MLs s K-00960590. 35l 3o®gdmeo g3l gmbsdgb@m®o 890gagd0 59 sMgddo. Loy EMdG,
9ol Joge goboliaBzms LEgLgdom MmYAMEIMMEo LogMEOL LELEOWEO MHOYOL FoBIOMMYDdS s LabMEo
00l 65BMO. 5356 Fg0ymddo FoMdmadzs LogMEolL sbowo gsbbmIowgdol gmbdios s FoMs sdols
0009099 0dbs 3m835dBHMOO O WMZSWMMe© 3mI3odGHIMo LogMggdol 36083b9wM3zs60 gobbmyswgds.
503m 539164 BHMEMdol  LsGHJwo@gdol mgmMmos BMAS®  393)JMM0gdd0.  25BoLsBEOZMS  3Mmgdzomwo
3wslgdol 8035M FMBJEHMMOL 9655090 FoMmdmgdyeo BwbJEBHMMYdo. 5T5LMB 393806 Jd0M
LoFomm  gobs  bod3goEow®o  LodMmagwol  (36gool  gsbbmysgds s  BLY3EMLOI3COEOWGO
LOIM3¢99d0L FgdMEBs s  2odmygbgds. GL g3mbJEm®mol 565539 Mo Homdmgdwyero gmbi@mmadol
LOMOEgO0m  IBILOSMES  HEIPYJOIOMO O GM3MEMmaonMo  K-ogmMogdo. mubymgom
2496BMmIoEgdgddo  s0am  9MOGMO305¢MM0  LoMer  3mgx50309bGHd060  SEaqdMmmo  K-xamagdo,
MMIgdog 0b9dM035@ 3®Mdgegdgb Jmowgbol K-ogm®osl.  s0pm  x2aw953900L 9d30350056@ o
3m0mEwmyools @ 3m3mdmEmaool  0gm®mos.  dobo  byFMOEgd0m  IIFIOEPS  MIOMIIM
0 900L5mM30L FobMOOL FMOIMY, MHMIgEoa 9353906MHgdL Jobm®mol Igmdg K 2 semggddoyen K-
3364 BHMOL 9egdgbGedeo xameol dgmMg 0bEJaMoE® 30mBmMmEMmyoslmsb s OHMIol MM

24590y9b9dem 0dbs 13go0bdgMaol XMzl 3mddggds. 2oMs sdols, §g3035M056EHMO 0bE Mo Mo
3mIMEMmy00Lsm30L Jogdye 0dbs Jowoo Hoyol 3m3x0L BMMINEgdo (9.bTowsdglimsb ghms). soym

B0m®H3oMHgdmmo seggdcgdol K-ogméos Jgowmgbol 3¢mbL@GMwdiool godmygbgdoom. sds3 gosgoosbs
39000 5 GM3MEMA0MOH0 K- 0gmMogdo gohm K-0gm®os@. s0gm 56oGHM0300w6m0o Lol
3M9530330963 900560 MoMymzomo swagdM o K-xamaqoo, HmIgdoE 39sgds sMLgde Lalideye
3M95303309063900506  ©oEIO0m S ¥ K-xama3gdl  a@dgwo  BBdo  808@g3emdol  Lsboo.
M35 5dMBbgJowo sagdMgdolsm3zol  ©IBHI0EE  39MBd0L 303MmEBHIDBY SEIPIOIOHIO
AM3mma0M0 K-%3193900L 0Dmdm®Hxz0Bdol dglisbgd. s80Lbsmgzol LaFoMm dgoddbs (.356gws3meb
JOMSE) B0 MBROM BoJoBo GHMI3MEMA0H0 063560056@E0L TgamEHsbs 30MY MOl BHM3MEWMYOYHO
K-0gm09s, 356 ganmzo K-009gm®0s ghimos s bshggbgdo odbs, Hma s¢rygdtregaro s aezo K-xa73930
9O»3sbgmol 0HBMINORMWOos 3350 BEBHNVOWMOO WMISEMSE STMBBYJowo sEAgdMGOOL BoBIOIM
3wbobsm30L, MMIgeos 8903o3L d936M 3608359wM3z96 GmbJgombocme sEagdMgdL. (00.3906gWws30096
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9O9©) 2960ToMES sbEgdMM© Mo30MbIMOHO B0Z35M056EFMo K-%xa53900 5 503M 10356056 Mo
K-ogm®oob a0qbg30L %3530, Hmdgerog fomdmoaqbl Lol 30993030963¢g0060 d0356M0s66wmo K-
X3MIBIOOL 30MHIS06H BEIIOU. 5MEs 5TobS 9T KX AYBIOOL ©935300MgdS B0ZM0bE M K-%a453900056
dmbs 4Mmdgwo HBLEo J0dggztmdol bybom, Mmdgeos 990amddo 4o6BMYsEs GHMOBYMwoMmgdso
39393MM0LsM30L  MIo0DO300L S JMEMmIsobsEool yMdgwo BlGo d0dEgzd@mdol Lsboom.
59330305 O™ L13POHOZ5® MbOBMMHIMMs FgamlisBLIMMEo s3MMJLods30Mwo gOmgwyols Idmby
LEOVOWIM BMYIGL 5EAGOMIGOL 459hb0sT K-Ogarams®mmdol :30lgds.

b 560 X 283900L 3m3MEMA0MHO 130193930l G9dEAMT0 253M3IZ 39, MMEILSE Jobg Imgdggdl
5007 BogdboGgdMo EOLZMYEWo I' XaB0, obLL3zMMmIdom I'-9330350M056EHMWo 3MIMEMyO0Ls
©5 3m3mImEMmyool 458myqbgdoo. 33 sboew J0ToMmEqdsl  3MHm®gm I'-3mImEmyowGo 5EagdMD,
bmeoem oo 33¢930L LadsBolem md0gdEgdL I'-xama9do ©s I'-Mymegdo. gedmigewgmemos -xame3qdol

MMAMOEG 90O 51939 9M590JLIMHO FoRBIOMMIOJOO0. 339005 boggMloememo  T'-3gb@GMmow®o
23985M0MGds  LOMEYMBoo T-xamzobomzol s Tgbsdsdolo 3m3x30L FGmOTMES. s39dwgos  I'-

9330350056¢mwo  3mbTowol  3mImemyos,  GHMmOE  3mimEmaos  3mbdowol  3md3ergdlol,
OmIgewby3 9mddggdl  xamzo I obmEo®gdmmo  dobo  Bmddggdom  LodsHobm  Gymeby.
©53945M9dmeos  dobo 39300600 3909l ORIMIEE0IWGdMB, IMMOES gd3035¢gbEHMBLMD o
Po60mgdmer  3mbBHMEgomsb.  Boemgdmos  2o0mygbgdgdo  swagdme  K-ogm®osdo,  39Mdm
39000 K-53m6J@m®mgdol 999000 I-Gamegdomgol, 4509l mgm®osdo, xazol 406Bmdowgdols
0960590, 5 53MJ039 JobmMol swagdcm K-mgmeéosdo.
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1999 gl 06360l dgbogMgdols s Ggdbmemyool bsgMmsdmmolim bmmoBdol Lsbgermdols
306390 3609005

0.  ©¥Y9d30emds  JooMm  BMmEol  B0dMmEYoL  LsdEEgdom  BHMmoz0swmo  [BRogo
AM3MWMPONM0  oBIOMMIOOL  eMdIrHO  3TMEMR0HO  436DMT0EGdOL  BMOTMES, MM
000MmEYIE0 SOOL BHM3MEWMY0MS© 3M3gMgbE o FotmEbgbs dmyero. 53 dgwgaolL 498mygbgdoor dsb
s0f96s  3MmM0gbo3ol  35GJRAMM0MS  BEGHNBOWMEOO  2ox35MMMg0gdoL Ebd gmbd@mo ©s doopm
29BOMMIIOL  35BHJRMM00L MBI HO  3mIMEMR0MMO  obBMmIowgdol BMGTMs. 256 3390Iw
99039030  Tgoxzols MmOl B0IMEEol  Lodegdom  5MGHMOZ05WIOO  QoRMMMIdOL
3MBMOO 30IMEWMY0H0O 96BMT0Egds. 50 9909390M M.EIM¥Yd30ds d969dM03 30OHMdYdT0
590000 35Lwbo 4olEd 0. 3oEgMoLs @S 0.-9. Lol (BEGHMI3MD0,d39009m0) TJogM LI MO
36MMdEgdsl. 956 sgMgomgzg 39BTIOES 9090 353IFMO00L BBIJBHMOOD  SMSGHMOZ0IMMEMIO ASGS-
H0Mgds, 3000M EMISWIAO A9BEBMI0ogdol BT, S 5TLMID JEMdsIMHO g6BMI0Egdol
399356905, M00SE SOBYOOMOIE ABIBMASS bmgeo Fs0gdo@03zmbgdol 99aagd0. 356 2sbsgomsms
d0bogob0  3939aMM00ms  MIMMHO0L LHZOMHYIO MIGOBHMMII0E XYMBMS  J9BYFMO0sdo s SLgmo
d0bogobo 35393MmMm0930L 3:3MIMEMYo0L MYMEO0s. 396 O sOFIOS JM3MBmEmaool Jglsdsdobo
30039dlo, godmmzoes 3Mm3MmIMEMPO0l XAwYBJd0, EBILOIMS JM3MIMEMAOMMSQ HOOZ0CMHO
d0bsgob0 393)93MM0900, Joomm Fobogsbo 39560l JoRsMMMGdIOL sOLYGIMIOL 99(30¢gdgE0 s bS3TsMOLO
306Md5, M3 B39 gdMH030 3539aMMH09d0LMZ0L LEBMYPSM® 5O 33543L. 0.EIMSTZ30¢Ts J9BIZOMIMS
4obogobo  3939a3MM00ms  MIMMHO0L LHZ0MHIIO MIGOIBHMMII0E XYMBMS  39BFMO0sdo S SLgmOo
F0bsgob0 353930930l 303MIMEMY00L MYMEMOos. 356 OO s©HgMs 3M3MBmeomaool dglsdsdolo
3M33gdlo, 258mm35¢s 3M3IMIMEMYOo0L XMBJ00, IbL0IMS 3M3MIMELWMYOMEOHI© GHMOZ0MO
d0bsg960 3939300900, Joomm Fobogsbo 39560l 4oR5MPMGdIOL sOLYIMIOL 99(30¢909gw0 s bS3TsMOLO
306Mds, M53 B39wIgdM030 35GJRMMH09d0LmMZOL LEBMYSOM® 56 33593L.

0. 058300l doge gu3sbgan Fomgdo@ogmligdmsb b.-0. 35%Bolmsb s 3. WsEMmILMD gMHmo
d9LPoge0Eo0s dmddggdol Logombo 0bEgMgbol 35¢gamem0gddo. SLgmo 3sBgamemool bgdolbdogmo A
®3099dBHobmzol dsm FgdmoEebgl  MboggMlseMo 335300 Dmyso gdom®mol (USGA(A)) s gjoomEol
3690900. 9¢3565L369e0 9930350 gbEHWM0s Fobergho® PoBIMMMIBsMS F53¢olOROEOMIOJEO MdOYIEHOL
36gdoLs, MmIgeoi gobds®@GHadmwo ogm @M. dmOLYML, 3. X9BgEodols s 2.0. 3gwol dogh 00539
396M0m©do MBO® BmPs©o Go3oL 35¢)mmool dgdmbggzsdo. Jowgdeos 0b@gMalol 35@gam®mosdo
BgdoldogMo A md0gd@ol gJommMol sGLYdMBOL sMEOoMgdIEo s LogzdsMolo 3oMmds U USGA(A)--
obU@gM3d0bgd80. d00gdoemos USGA(A)-ob 3mbl@®md3os s sagbowos dolo m30l9d900. 800930
0gdbs 9domMol 3mbLEHMWJE0s Fobox390Mg0bo IMIEqdol 3539aMmM0s30 s 9JOMMmOL SMUGdMIOL
15395M0LO 30OMDS SEOEIMBI30EO 5EAGOMIIOL 35BJYMM05T0 s TgbodsTOLO J3MBLEHMYI30s. JoBoloLS
©5 M¥830¢ol doge  gLlHogeroos 56530899 G30M0  s0dBOE-3Molmbols  seygd®mgdo (NLP-
3¢9069d0). Go0 dMma3:39L M930LBsw0 NLP-5¢0g9069d0l 3:mblEMmd30s, 2560509l NLP-5¢0 9369000
3M3m3mEoma0s, 990LHsgwgl dobo m30L98900, dolo 393d0Mo 3bmdowr 3mbdowols s Lersodboiol
30300mmy0g0msb. Mgl 3m3mimemaos  39gMdm  99bmbggzsdo  0dwgzs  3arsbogwy®o  3wgsbimbols
3¢90MHgd0L obogn 3Mm3MIMErm0sl. 990amddo 35Bsbids, s0¥Yed30@ds S WHEMST 2obsIMEHIL s
2900033009l mOHIbOHOZ30 (096 39Ds-0oMbghs) 965303 BIE0MMO  39slmbol swagdMgdo s Tsmo
330MEM0900. .00o0v830¢0l mMo TO™mIs gdwgbgds mMmO  3MMdYIol  s8mbLbLL, MHMIgwos
B60bads  BomgdoGogmlids  X.-w. @mEgd b 30050  ©IML3S, @ OMIgWoE  sRMmIMN3Y
Bo0MYgo0dgd0s  mEgl  dMMIgddo. 3MHMdIgoo  gbgds  @s0dboEol  sEagdMIdL,  MMIGEos
23963390 sHOOM  2obobowrgds MMAMOE WOl seggdMOL 5M93MmIMEIEOMO0 sbsgrmyo. gl 9909900
5 1530l Mo3bg 9MmIJ9g0 X 2ROl F0MIOMEIO MYMMmOS 00¢rg3d LyRwdzqwl sdm3z094abmm 0039
9035 Mm@l dgusdy 3G90l STMLsbLbgmsE, GMIgwog 9033970 SHOHOD FoaMdgEgdss
300390 mMobs, s HMIOL 53mbLbL Mgl sHOHOm F0394s35Mm MRMEOL s0dboEoLK K-mgmool
abagn (36905009. 09.00507415830¢0bs o gMTsbgE0 Fomgda@o3zmbiol g.v. dag®ol dogH Tosm gHmMMdE0]3
dOHmIgddo  dgbfiogerowo  odbs  x933MM0  BbAHMMIdol Ch  3sBgam®ool  3mImEGH™m3omGmo  ©o
39093600 »30890900. X9F3IO0 MBIBHMEMGO0L (36905 FgdmGHsbowo ogm dsmgMol dogH s Slgmo
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Lobob 330935 J90Mm™M935H90E0 0gm 3Mm3g ol dogh. dom 2s635MEHIL BodM30900, 3MTBOdMH30900
©5 LMLEHO 9930395¢09bGHMBGd0 93 3539aMmM0530, 5 93EIOEIL, OMT 305YMBOWEIOS ©. Jwj0Egbols
B39O0 dmEgw 35B9amemool CM2)-CM5) sJlomdgdo.

399m@9B00s ImEogo0Mgdwo 0bEGgMglol 35¢9gammool 3690s, Bsldo s39dwmwos MboggdLwmwo
035360 dmMys0 gd@B™mm0, Mol #HgM30bgddo J0madwos 9JGHMMOl sOLIOIMIOL SY30WIOILO ©
15305M0OLO 30MHMBS. gl FJEIYRJO0 FMYgbgdEos DBMYOIOO X350 gE0b0 FMmEYIEgdOL 35EgamMool
d9dobgggsdo, OmIgdo; oM Ho6m3moa 9696 0b6@ghglols 39093MO0SU. dmbsbEos
3 BHIMBE0IEX05¢ygdMBOL  Togo0mgdo, MHMIWgdoE 93059mBogdgb Bgdl dogh sy Jowgdmero
09mMHgdol  30HMBIOL  9dGHMMOL  MBGdMBdOL  Tglsbgd. 39M3Mm, 96TMEHJOIM0s  sEGYMbsEgoMEo
(09L50530LO. g-9eEHIMBIEOME0) 5@ MOl FSMEH030 0YSO s LOHIEXIYMGBOEIO S EIOBS30O
((@9b5d5AOLO . g-5aEIMBIG0MEO) 5 POMs. oGBS IO  SWFIIMIIOL  ©TIbIBOIMGOYO
3090900, M3 359MYgbgdmEos SEEHIMBIE0MEO 5 OMHIIOL 39BJAMO05F0 9IBHMMOL  sOLYdMBOL
15305M0LO  30MMBYOOL  EOLOPYRJD®. F9B30MMIOMWOos PMZ0TMIJIJEO X YYBJOOL  3M3MBMEMYOol
09605, 3M9B03096AL Fomdmomagbl Bgdl dogh 963sMGHdMo JmEwo sbgmo Labol xamxbHy.
999005 3m33egdbo 03039 0ol dobggom, MmIgewos [omdo@Ggdmwo ogm  2obbmasgdmwo
500603 - 3995LMbolL s¢agdMmYdOL Fg8mbgg3500. SbgmO JM3MIMEMA0JOO 535380M9d05dglsdsTOLO
X398900L 3m3MIMEWMP0gdMb s 3B MDOYIBHJOOL - M30mMBMJdgEo Bsgdgdol 3Mm3MIMEMA0gOM.
d9LP93e0E0s 3M3IMTMEMY0gd0L bbgs M30L9d9d0.

LY@ 9BOM LEYEWYNGow Labgl 0IBL  FgERJdO  PGIRMOONL  XeIBIBLS ©s Fydl BogH
390m@GHebogn ¢ -x3560m900b6 8mEEgdl InMobl. sLgm x39Mg0b FmErgdl Lafigobo dobis Bgdl dogH
2496850 gdMds s gbfogerods c-xawgdds, gb Mmd0gdBHd0 PoMdmoygbgb xaMBgol JMbamvy-
95@@®dbg LOBMLEGHOm. LELMZ3gEro 0gm Tglsdsdolo 3MBLEMYII30gdoL dmbsobgs s 3m3gMgbEmwo
39093MM0M0 X3MBJI0OLS s ¢ -X35090b0bo IMEMEgdol 353IRMOHOJIL FmEOL 9d3035¢gdG™dOL
©059(3)303905. A0S, MMT BMYSIE 53 35GJAMO0JAL MOl o6 YsOHIOs 9J3035¢9bEH™dY; 33593l
993035¢96@Mds 3503390 sBMH0m 3MbRMHYIBEMEMdsTEg LoBMLGOm. MM JMEWYRYOMIB gPmo©
3OMBLMOJd0  Mm.0xm30.  b.owgdsM0 (9xoL  1bogg®boBgBO) s 0.053560  (5gLaGsol
960396L0GIGO) 8930L(3wge 3AIINOONWO XFIBoWH Bogdwo ¢ -x356gobo InEHEYdoL
®30L90900. 9903036 gm B0, Logsbagdm s 3353M0 ¢ -x350g0bo FmEEgdol 3Bgdgdo o
dglodsdolo s0bodgbs cssc-x396Mg0bo IMEMEgdo. HMWMWo s LsobEgMgbm s0BmPbEs  sbigmo Lsbols
X3909060  IMEMoEId 3530 Mo  XYMBOL  939ds.  IBHI0E©I0S, ™I gl 35300600
230BLsBP3M396 BMBJEBHMMGOL Tglodsdol 3oEgamM0gol ImMmob. 039l 303HM39dm, O™ gb Bw9bJEHMM9do
9ma3(39996 99 393H93MM09dL FmEOL BMULE) 9J3035¢gbEMBL, 3016MHBEMEMBTEY LOBMLEOL Fo09Ty.

30mBLMO 0. Fo3Bmb  ghms©  ©o30(ygm  ghomdEogzo  33¢935  IMmJdggdgdol  MgMEmOoOL
00050 MEgdom.  93xJMO© U Lbsgombo  gsbobowrgds ™30m3mJdgo  KAMBIOOL  393JRMEOH05T0,
MHmdgeo Bgdl doge ogm 2563500 s 493HY39GH0 OHMEo FgolErmEs .-, mEIL 3OHMdgdol
00mblibsdo. o 3MMdTsl Podmogbl ol God@o, MmI gl 353JME0s 56 [oMIMoIbL MmGHBgbol
3DM00 063 MHgLOL 35GJAMMOL, Lo hgaL BoghH Gudsbgen 3MEgABME JOMIE 4963005M9dMEO 0ym
0mJ09q00lL MgM©m0S s 53900 0gm b0ggOLEMO, 835300, DMASO 9JoMGO. U J5BIRMM0S SO3
3mOGHIO0L  SBOOM  M3GOOGHMOJO000  XABIOOL  35BIHMO05,  Tog®sd  sMOL  MIYYS-XAIBJOOL
390030005 399OMmIol  sHBMom.  496FsMFHPPMo s  sEfgHoos  FoMmImgdmmwo  dmddggdgdo
®3003MmJdg0 X3MBJO0L 3539amM05d0. g0mEeboeos ©sg3s60mo MmdogdEol 3bgds 59 39¢gam®m0sdo,
OMdgwoi M6 353000  30MMOL  53059mBoErgdlL.  2obbowEos  Sbgmo  Mmd0gd@gdol  LBeo
339353930605 Bgdmo 50bodbrE 35393ME0580. S©FgMHOos FoMdmgdmwo dmddggdol 30MMdgdo 53
390030MM0580. gU 353JMM0s 5O SMOL MOBIHOL sBOHOM 0BFEHIOLOL  39BHJRMEO0S, ToaMed Tsby 593l
®30L99900 0dol dbgoglo, M™Igeog gsdmyabadmwo ogm 0bFGIMHLOL Jo@gamMosdo MbogzgdLeo
03956600  Dmas©o  gdmmMol  30bLEHOI305d0.  BoMYdWMos  bsbgzMe-30MHa3oMo  BsdMmagerols
3mbLAMMI305 MmM03g 90bodbmer  35BaMmEM05do @S 53 3MBLEHMYI300L  BHIMT0BIdTo oGO0
3MEOMIdIE0 @S 15335M0LO  J0MHMdS 0dols MMI dmgdggds ogmb FoMdmgdwmo dmddgpgds 50
3900300090d0. dmYz560@05 Fogo0mgdo ©9Y39b0wo M30m3mJdgo XaBoLs s FoMmImgdero
9mg0d9q00Ls MmM039 3939am©0530. J0©gd0 99093900 359Mm0yYygbgds 8mddggdol Homdmoygbsmdols
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36MMdgdol 2505(Y3939d0 09935600 130000MmJ89w0 XAIRIOOL 35BJMM0580. 50bodbeo Ggwgaqd0
00090905 3OMBILME 0. Bo356mb gHmo. FoMmdmyqbowos sHowo 353gamMool Fsseomo, bowss

dmdgdbowos  Mmd0gdBgdol  m30L9d900, OMIWdOE 3395993l 3mgdggdol  HoMmdmygbomdols
36MMdgdol 3505(Y39BH0L LodmoEgdsl. 39MdMmE, Md0YIEJOL SLgmo ™M30L909d0m dg3m dJmJdggdol
§o68m96500mdOL M30L9ds. g 5HOL Y3600 MZ300TMJIJEO XYBJOOL 35GJRMM0s. ImJdgEYdOLs
5 PoMImpqbomdol 3690930 3sbbgg™Msdos (369890msb, MmIgeog Fgdm@sbowo oym bsbgzmo-
909WM0 35393MmM09gd0L G90mbgg3500. 35635MEJdMOos BbIE0gdoL bumgmeo 39639Jdmb Pentact(A),
2400599s6qdeols  Stab(A) ©@s LLGo  98599stgderols wStab(A) 369gdgdo  BgdoldogMo  sygzsbowo
®3000mddgo A xamnobogzol; s3Mgmgg  LOWMWYmaowwo  Mmdogddolb  3bgds 93 353gamE0sd0.
0my35600s Bog9momo Mmd0gd@ LY, HMIgEoE sSGOL LOHYYEYMGBOEO s ITIEJO0MNO MZ0LYd0om WStab
(A)=0. 59303909905, MM M¥) MBOYIEHO 5MoL LEHMWYMBOEo ©s WStab (A)=0, 35806 Pentact (A) sGob
3935600 mzomdmddgo  xamBo.  363sMFHIdMos  Pentact(A)-ob  dmgddggds  A-Bg  ©o
593303909005, MMI 0 A 530594m5oEgdL Bgdmo 50b0dbm MG 30MHMdLL, 85806 gl Bmdgdggds sGol
§om3mgdmero dmddggds dgbsdsdol 30¢39am@0580. ©LTGHI0EIOME0s, MHMI 03039 306MdYddo A-b 5J3L
oMM 965000 Imddggds s Pentact(A) fomrdmoaqbl yggams dmgdgwgdsl A mdogddby.
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®. 05300 5®ol  Turkish Journal of Mathematics ®9odBH™m®mo ©s MIRIO0, spGgmgg Georgian
Mathematical Journal-ol, Ukrainian Mathematical Journal - oba s Journal of Algebra and its Applications-ob
9539600, gObsgol Zentralblatt MATH dodmbowggwo, 0dogolol 03569 xo3sb0dz0wol Labgmdfonm

160396L0GIGHOL oMo 509FoG03O0 BHMI0brdol sdqbo XMRoL Hoz™o.

B. 0bsstodg sMob  gJu3gOGHO  3MIMEEMPOMEO o 3MIMEBHMI0NE®  SERdMLLY O (0IXYO
30 Mmy0580. 856 29653000505 XMBRJOOL 59509 OO 3MIMEMA00L MJMM0S s (b. 065LsMOdgLM6
©5 gMsby 0500935303mb  3mbEMAglmsb gPmeE) ImE J (3M)3MIMEEmaool  MgMMos, MMTYELs3
36083b9arm3560  259mygbgdgdo 2556605 K-mgméosdo. b. 0bsbo®0dgd (mbsdgbmsb s 3meEHgmo;msb
JOMOE) 396530565  Bmgoo  MgMMos  B-xgMoo  hgbol  Fo®dmgdMo  gMbI@mMgdoLs
3BJBH™MOHO0LsmM30L 36083690 MdId0m  XIBIOOL  J9BIRMM05d0. 5T gMEOOL  45dmyqbgdood dom
dooogl  sboo, §dobs  swqdMEo  IJMEO  XAIRIOOL  Fowso ;Y 3Mn03096GYd0s60
3000900l 33¢0930Lom30L,  3m3Bol  GmOHIMEgdoL  (3Msbols s golol  sHMom)
0350LsBOOLOM S 9F BMMIMEgdoL F90amdo 396BMYSGOGd0. 356 (EMBIdglmb @S WeEMILMS
JOMSQE) SOFIOS SBMEOMO S5¢EJOMHGOOL (3030wIM0, 3GOHOMPYICNO (303XPIOHO O “JOIMYMBOMO (303EPIOHO
3mIMEmy0900 649edobsliosmgdeosb 99dmbgggzsdo MHmam®3 30Bsdgoeoom FoMdmgdmwo 1wbddmmgdo
5 N-X 96500 Bgbols Fo0dmgdmwo 13wbdEmemgdol 359mygqbgdom 856 doowm 3m3x30L GHodob BmMmI Egdo
30309IH0  300MEMA00LOMZ0L. FYE03¢03530vIM0 ol MHRMEgdOL 3MIMEMA00L MYMMHOJdOL ©s
M EH03¢035309900 ol MHaMEqdol 39bGHMIWMMO 2ox35MMMIdYd0L dqdm@Eebols s 3gargzolsls dsb
(0530096, ©@MBsIGLB S WIONLMB  ghmow) sfighs  BgdoldogMo  MAMmEEol  LGHgobdgMAOL
9 B0303530M0 ol Mmoo OHmamema LEJobdgmyol xamnobs s bEHIobdMHAOL Ol SEAJdIGOL
Bod®ogmo. b, 0bBsloModgd  (bTorsdglmsb  gPmo)  s0am @Ol s gdMOOL 961650 GEIHO
(3M)3m0mma00l MgMM0s, GHMIGELsE 993L 498mYyqgbgdgdo 303w 3mImemyosdo s 3930000 wob
3¢90MHJO0L FoBIMMMYOJOMNB. Fo (3oLbMB s WV ELME gMHMo) 350Mm033woglL 3mIMEM30GO
(n+1)-303900L  3bsdgmeol  3mdmemyos  3m3xoL  GHodol  BmMIMWIdol  mMZslsbOOolbom.  dsm
(©Mbsdglmsb s  @OEMLMB  gPmo) TgolHogargl  9MH5gMGME0560  SLMEOMMO  5RGOMIIOL

X350g0bo  ImEEgdol  3mbdowol s  (3MLLdgMEEol)  303IMo  3MmIMEmyogdo,  doogl

X35M90bo  dmENEgdol  (303WMHO0 s 3MLsFgMEol  303WMO  3m3MEma0gdol  FgsMgds
300900l 4Mdgeo BbGo 80dEgztmdol Ggmdobgddo, GMIgwoa sbBMmYsIOL BsOHEMBOMO

303M0  3mImEmaool  BlE  900@g3MmdL.  5390os s  JoLEMYdDBY  Fgmabbdgdols  sbogro
3OMGHMIMWOo, OMIGoE ©ox)dbgdmos X3MBJIOL X¥35M90b IMIEgdHY. Jogdos Dmyso
bdgdol ©58Yb0odg 3MJBH0ZMEo AsTMmYgbgds.  TYOMMO35DgdNM0s  3oEdbM0g0 BMbI300lL  sbowo
396000530, MHMIgEoE 99539 OHML MOl OMEOHO 3IMINOGBODBT0. godmygbgdols Lobom s3gdmEos
06535¢0IbO030 301300 bgerdmfo®ol sHoro Lidqds.
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0. Jgbsdgrodzomo 0330936 393IRMOONMO  5¢agdMol  Lsgombgdl. 36 ssdB30Es,  MH™A
3MIMBHO30OH0  MAmEqdol  §00bs  3m3mIm®OBobdgdo  sMoL  98gdBWOo  ©fg3oL  FmOZobIgdo
303GH5E0IO0 MHRMEgd0L MOV 35GIRMO05DY BmEIEgdom gsblsbL3zMMwo 0bwgdlo®mgdwo
393930600l 3035(0. 396 55933039, HMI 303B30IM0 MHAMEgdOL fo0bws 3mMINOHBOBIGdO SOl
90M9m39 98990 ©hg30L  FMmOR0BIYGOO  3MTMEHIEOYOHO  HRMEGIOL MO 353JRMM05DY

Lol FoMdmddbowo, dM@EYygwo, Lol  FoMdmddbowo 3MHMmgd3omwo  ImEMEgdom
239bLsBP3OMo 0bgJLoMYdMEo 353JMmOH0gd0L dodsMm. dol doge FJowgdwEos bdgdgdol 0od 335Bo-

30359 BHM0 ImOHBoHIGdOL LEWEWo EsbOlOsMYds, MMIEYdOE MOl 9539dBMMmO )30l IMOHBOHIGdO
bd98900L  35@gaMM0sBY  335D0-3Mm39MPGHMWwo  FmEMEgdom  ABLIBOZOMO  0bwgdloMmgdmEo
390930MM00L J0dotm, ob sBg9bs MHMI 03039 IMOROBIGI0 GO 9BIJGHMOO ©IH30L FMOHBOHIGdO
1d9gdg00L  3539aMOM05BY LMo  FGHo30L, dOGYIWo, LLEONMO FHo30L dOGHYJWO, WMIILIOHIO

30Mm9Jeomwo  33590-3m39096¢ Mo ImEEgdol  3mbgdom  AobLasbMzmmo  0bogdloMgdmeo
393930M0900L dods®m. ol dogH FgdmEHebowos g839dEMIM0 930l G030l Bmbool gobds®Egds o

59930390905, MM JoMbgbs 9MmEgdmEo BbdBHMMmO sMOL JMImbsrMo sdob s Fbmerme

35906, Hmgbog 99 990 gdom 06300900 dmbs@s MOL §89dG“IO0 ©sfg30L GHo30ob. 53 990l
24900y9b9gd00  dm390ve0s  LoIMZWggdDY, FIOGHOWMZE LoTMogEgadBY s BMYogOo Gymeby

9mEMEgdol  3539a3MmM0g0bg  goblobmgMmwo  9x39dBH Mo ©IFg3oL  BHodol  dmbogdol LMo
bobosMYds. B0MYONMWOs  3M93MINBHIEOMOHO  HRMMGOOL  QIRIODMYd0m  FoEGIMMOo  bZoEsMgdol
39(33000L  BY6dBHMOOL  3MBMbsEOHMdOL  3M0oEHIMOMBo. ©sFBHI0EIOI0s, MHmd Barr-ol sbBMHoo -
39393MM05Dg 2oblsbL3Mo ToMbgbs FMBJBHMMO s®0OL 3MIMbsMmo 85806 s TFbmerme 85806,
MHmEbsg ol ML Hobogmdmbom@mo. b Joomm smEowgdgwo s BH3TsMHOLO 30MHMdS 0dols, GMJ

@M3oMMe©  FoMdmabo  39¢game0sdo  dobs dmOHBobBIo  ogmlL  9xgdGHmo  ©sHgzol.

59930390905, OMI IMbMoEIE  LodgGHMOM WMISEMHsE  FoMmImagbs  353gaMm©m0gddo
3M39B3090H0 3mbmogdol §dobws 3mMzgobdgdo sGob 9i39dGHwIM0 fg30L. 2sdmymaowos Bs3g@0wo

LOIYEHOOWWO FMBMOPITMOO 353IFMOH0JdOL OO 3EsLO, HMIEgddos 3MIMEIG0MO Tmbmogdols
dmOmx0BIo 5MH0L 9839JGHMOO ©sF930L 35906 s TbmErm F580b, HMEILSE ol sGOL Fdobos.

0. 99Lsd0d30ds 9egdgb@sMME BHMIMBT0 A9BTIMES 03O BRMEOL Yol YoTBIMOMYDS S
5993303 399l 53bsTYOEHMMHO MYMMGIs SBYMO A9RIMMMGIGOOLIMZOL. ©ITBHI0EJOI0s, MM
909996@ 5@ BHm3mbdo Jobsysbo dmmergdol 3o@gam®osdo Chase-Sweeler-ol o Ligon-ol goeeysls
0900900 9930395 9bEGNMM0s. JoMgdMwos Masuoka-ll mgm©Hgdol B0303HJMM0M0  46BMAS DY,
M0G0 5M93M3YEG0IM0 MMEGIOL J983MHMMYdI0LIMZOL SBDMYSIOL 00 oMY FBMdOW God@U,
O0d 3mINGHEOMMO BHMEgdoL 33530 dMGHYIO AIBIMMMIOOL dLodsdolo BoMOMIOMO 3035M0l
XAMIBO  9MHOL  SToEOOL  3M3MIMEMyool 30039000  XAMBoL  0DBMIMGOGMWo. JowgdEos  9.§.
LEAHOMIAHMOMEO MJMOHYEs 3m3BoL IMEEGOOLIMZOL 3M3BOL SERYdMOL JodsMm bgdoLbdogH oY -
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B dmbmos® 35393MmE0580. gobglsbrzmmMEos 45wyl mbJEmEmOL 369ds WS IEHI0EIII0s
bmaoo 9.5 LEHOWIEHWOWWO MYNOYds.  TBHI0EIOM0s, MM LEHMWIGHMOMWO  YMMIGO0
2396BMy0m9dmwo 3m3gol ImEqdolsmgol (ob. Aguiar, M. and Chase, S.U., Generalized Hopf modules
for bimonads, Theory Appl. Categ. 27 (2013), 263-326) 5 3330l 9mEwyegdolsmgol 3m3x5ol seagdcmol
000560 M35y IMbMOEIG 35393MmM0gddo (ob. Bohm, G., Chen, Y. and Zhang, L., On Hopf monoids in
duoidal categories, J. Algebra 394 (2013), 139-172) s60L B3gbo LGOSV MIMOIdoL 3960
39000b393900. 999mE9b0e0s 50dMbsEOL s 3m3x0L IMbsEOL 456TsMEYdGd0, HMIIdOE FbsBMYSIOL
005A90MOL s 3Mm3x80L  SEygdMOL 3L NO  367dgdL.  ©LTBHI0EOME0s  JIBBMYSMGdMO
5365996 GHwH0 Mgm©gds 3m3x30L dmEegdol dqlobgd. ©s9G30EJd0s, HMA sup-LE®OJEHWOJdOL
390030MM05Dg  2990©0EMHdMwo bgdolidogmo 300y 353JMM0s MOl FmMOES-993035¢9bEGvMo sup-
dmbmoobl. dgdmEobowos gMm0s0a03g 3939pMOH05Dg A5BLIBEOZOHo mbosol s 3MIMbsol
5§Y430egdol 369ds. BoBgzgbgd0s, MMI BydoLAogMO Y30 gds 2oblsbOzMgL 9.f. Gogombsgrm
3BIBHMOL, HMBI0o5 3965DMASIOL 3MoErygdMGBOLIMZ0L (36MBOE MHHE0MBIEE® BwbJEHMOL.
Bohggbgd0s, MM 3wWwsLogMmo 9ga0, MMIgErog S8EZ0EI0L, GMT  3MINMGHIEOMMO  HYMEgdOL
0393650 dMGHYIW 2953MNMYOLMB SMEFOMIINO FoMOMBOMO 3035M0LS S 5d0EwOOL Bsbggbgdos,
MM 3eobozMMo 99090, MmIgeog 593303906, MM 3MIMGIEGOO0 MHRMEIdOL 335309 dMEHYJ
23985M0MGOLMB  SLMEFOMIOMWO BIOEMIOMNO 303sMols s 5doEwMOL  3M3MImEmaool 30M39¢0
X29BJO0  0BMIMOBMY0s, LOMEPYdS BMASE  FMBMOEIWME  35G9MOH09ddo.  3M3MImEmyool
300390  X3vIBJO0  0DBMIMOGMOos,  BOMWEIds  Bmpad  dmbmoiwn  3539amM0903d0.
593303909905, MM 30039E5309IMH0 dbIbOL 5 dMYdOL 3mIMOR0BI0 bm®mTom sGOL 9i39dEweo
©5§930L FmOHR0BIo dsbsbol dmprergdobsmgol 35dob s dbmeme 85806, GmEglsg oL sl LwybiGo
M9H®9JBH0. BMAS©  393JAMM0gdbg  2BLBOZOMos  bGo  dodmbsos  3Bgds s  Folimzgol
059930390905 B6ITIBEHOHO MgMMTs. FmEg0E0s FoEBMYIMYEMo B0oEygdMgdoLsm3oL J.P.
Loday-ob 8qs0mdol 0gm®gdolbfidobos 35@9amm0mwo ©sd3303gds. 6583969000, M aowofibwye
9mbMoINMH  3539amMm0gddo dstmEbgbs s FoMxgabs 8dmBsosl ImbogdolL (3690900 gMHTsbgmls
90mbgz935 s MM sbgmo MdOYJBHYO0 8g0degds FoMdmEobwgl, MMaMM3 A9EBMYSMIdMEO Fowsls
®30993H900. ©593H30(3JOMW0s, O MISWMO® FoMIm©agbs Jmbmosme 35@gamMosdo dobos
9O xz0BIJd0 5M0L 9539JGHWIM0 ©Fg30L FmMmE0BIYOO 53 35EgRMOHO0L 3MINESE0M FmbmoEgdoms s
0500Bg ImMEgd0m 4oblabrzH o 0bgdloMgdmwo 35@9amOmool dodstm. Bshgzgbgdos, Mmd Aguiar,
M. and Chase, S.U., Generalized Hopf modules for bimonads, Theory Appl. Categ. 27 (2013), 263-326 s
Bohm, G., Chen, Y. and Zhang, L., On Hopf monoids in duoidal categories, J. Algebra 394 (2013), 139-172
LBOGH090dd0 FoEgdMEo JoMomso d9Jagd0 Mol Bzgbo LEsGool Mesablishvili, B. and Wisbauer, R.,
Notes on bimonads and Hopf monads, Theory Appl. Categ. 26 (2012), 281-303 gHmo 9990l 396Mdm
d9000b393900. bsB39bg005, MM JarslogmMo T9ggao, GMIGEog 993H30EIdL, OMI  3MINGI30EHO
20900l 93536050 0MHGHYIE? FOBIONMIIBMND SLMEOMYIMEO FoOEMOOMO 3035M0LS s SdoEweMOL
303m0mmaool 300390 X3RO0 0BMIMORM0s,  LOWMWEIds  BmAs©  IMbMOEIErH
3909300090 d0. BxBOLIOYM LHOSBOLM 35EJFMM0sBY 2obLIBOZMMWO (30m)TMbsEoOlsmzol gdm@sbowros
5930L 699em3z560 s 306390 303MmTMEMYo0l LOIMIZEIIO0 3M9B03096EYO00 (3M)oeygdMsTo ©
d9LFo3e0E0s om0 doMHOMIEO  M30Lgd9d0. g LoIMOZwggdo  BDMASIBID  3MOYMEOBdOLIMZOL
239BLsBEZOHE 565EPMA0MM LoTMIZ3egIOL. B5B3960d05, BMT 53 2o6DMASIOOLIL JoMOMIEO M30LYdJdO
Q5 MMHM0YH™MI390M90s 3390 MHBGDS. (56550900 MEm0) XFMIBIOOL (35¢dbM030 3MIMINMOZOBIOL
LOMOEgO0m  93JdMYos  ORMEgdol  (39wdbMogo  3mIMImOBoDIoL  sbogo  39BboEsGo.
390mm535Dgdmo  Mymgdool  (35edbmogzo  3mdmdnGEobdol  gsdmygbgdols  Lsbom  dm3gdmwos
30535¢0TbOH030 30800 bgedmfig®ol  bggds.  b65B39bgd0s, MM Lghmol  sMesdIEE ool
3M30m@myool mgm©osl  sGol  dmbsqdoll sfiagol  3m3Tmemyool mgmGool 3ghdm dgdmbgage.
LGOG05d0 dmEgdME0s 30dIOHEOL MgMMGds 90-0 2o6BMYSYds FMBMOITIME 353)MOH0JIOLIMZOL.
9M9m3g ImEgdeos 98 gmMmgdol Asdmygbgdol Fsgoomgdo 3mBESEOm MYMEDHY ImEYIEgdol,
X59F3ME0  3083¢gdlgdol s BdsBsbol LogmEggdol FmbMmoEsWME  353gamM0gddo. bMwmgzsbo ©s
9OMPbBMI0gd0s60  5M550gwomEmO  5doEMMOl  3M3MIMEEMAO0L  MIMMHO0L  2obBMYS©Ids obgmo

0mb5gd0LmM30L BMPs© 39GJMM0g0DY, MMIWdo3 S0FIMH30os 063 ME0MMHO OLEHMOdY30vY-
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0. b3ogsdgd 25653000565 ol 5¢agdMHIOOL 5010589 M0 3 J BHYEDMOHMWO oMY BodMszwgdo
Q5 50f9M5 ol 5¢agdMadol b03gMLa MO J-39bEMIWMOHOBIMEMIOMO JoBIMMMIYDS. bToesdgd (b.
065L56MH0dglmsb gMmo) s9gm FoboxzsM9g0bo ImEErgdol dm J 3mdmEmyogdo s dooegl 3m3xol
ROIMEs IgnMg 3m J 3m0memaoobsmzol. 356 (LgasMebmsb ghma) 3963065 gd30350056@ Mo
309Emo s LBodgGHMOo 3Mm3MINEMAO0L MJMOHOJO0 s FooPMm MYMEMYIYO0  FMOIWPMOMHIOMEIO
309500 35¢JMOH0MWo X3MBJOIOL O FM9YOMIINMO 303500l 353IFMM0Jd0L 3MmIMGHM30MEO
3wsbog03o300l dglobgd. 96 96 (3oLobMb o oM JOHMs©) 98M033w0s Ws0dboizol b-
3906930l 5dMblboMdol s Bo3mEHIBEHMOMBOL Lozombo, Fobsgomsms s0dBoEOL boerygdmgdol
X3909060 IMOgdol MgMOm0S s SIS Fgmeg 303MmAMEMA0S X39MJE0BO AORIOMMYdd0m, F56
3Mgmzg  doogm  Bogso Mool 3m3xol  GHodol  gmOmINwgdo  sodbogol  b-owagdmgdols
300 900L5mM30U.

539990005 899000093990 BMBJEHMMIO0 X FMRIO0L, SLMEFOMEO 5eRJIMIIOL O Ol SERJIMGdOL
X3560900b0 dMmEMEgdol 3539amMH09gdl ImnMob. J0wgdEo 9909000 2obBMYsgdrE0s J3esliogmeo
XAMIBIOO 5 gOMOL s 96039OLICMEGO  IMIZWGIO  5eRgIMOL  3MBLEBHOMJ309d0. FgMLEGdMEO
5364 BHMM9d0L $Hgmd0bgddo ©oAgbowns 30300900 Oob, s0dboEoL, SbMEOMMO s OLLME0YYMHO
3 90MgooL  X35Mmg0bo  IMEMEgdol  353JAaMM0goL  FmEMOL.  gobgomaMgdMos  9MI6SdYEIMHO
A9PBMOMwo 6500530900 O 0IWRBDMI0EGO0sb0 5050 gMEMO  3mIMEMA0gdo ol
13905 q0MYdOLMZ0L, 3mT-wol s 3mI-Ws0dboEoL SEYGdMHGOIOLMZOL. PMOMMYYo Josmysbobmgzols
900909905 359mYg6989080 3gbEHMIMO A5RMMMYDJOT0, (303G ©s 3MmbToEIEOL 3MIMEMY09dTo.
d9L5930005 (396GHMIIHO FoRIMMMIIJIO 50000l S¢EYGOMGOOL 35BMEOH05d0 WOl SeygdM9dOL
9393539306008 80350 ©s JogdME0s 3IBEGHMIME oRIMMNMYdYdDY 19300 oMo BodEob
2396BMY0gds 58 BoMHMdom FgdmNb3z935DY. 2963000509005 WH0dBOEOL SEIGIMYOOL SEI65DYEIWIMHO
3969 653Mogwo, dglfogarowros dolo 39330600 500boEOL SEYgIMIBOL  SM0sdIGOO  BH9bBMEm
65065306 @y  Foegdos  dolo  AsdMYgbgdgdo  s0dboEol  3mIMEMmyngddo. sxg0IE0
d9L59300s 9JBHMO MB0YJBHO s0dboEOL SEAJOMIOOL J5GJMM0580. Fob30moMgdMos 3T-erols
3 90MGOOL 965589 M0 GgbbMmOo 65969300l MYMM0s s WIYIBOos M5FEYbodg ™M30Lgd,
MO@IgoE gbsds BsdMmeg3wgdol s BogBHmOol  dgbsbgsl, Bow3mE b MmdsL s  s3mblbsmdols
d9bPogemsl.  LOmwymyowo  3mT-ol 5y gdMgdol  d9dmbggzsdo  S0fgMowos 5050 MO
A96BMEOHMo B5FMSZOL 1531905 MOS 1B03gMLINM (396EHMIWIM AOTBIMMYGOJOMID. 5390)W0S VOS
239L50gd%By  Fgmobbdgdols sbowo  IOMEGHMIMEO, MMIGEoE IRWI6JIMW0s KFMRIOOL X390 J0b
0mEgdbg. J0MgdEos Bmyso Ldgdol Med9body 3ModBHozwro  aodmygbgds. gufogwroos
50060330 5EJIMHGOOL 35350000 MZ0L9YdJd0, HOLMZOLSE A9TMYJdVIYO 0dbs SbEPsbbl sa9dmwo
500603308 5@ MO0l 5M650JEIIMHO Fo6g BsFMSZOo. A5TMIZgo 0465 FJoEgdeo dgwgagdol
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393006900 339 sOLYOM MJMOH0JOMSD. 0GOS s0d6OEOL SERJdMGOOL FHIEDMOIE s Jo6Y
395@®M90L Mol 353006M0. FgIMMegz5HGdIM0s 3o¢rdbEM030 GBJ300L oo 396OIEH0, GMTgEos
90539 @OML  sMOL  MAMEHO  3mIMINOBoDBTo.  250mygbgdol  Lobom  s3gdYE0s  IMOZ5¢THEOOZ0
3OBOMo bgedm{gmol sHswo bdgds. OsEAOMGOOLIMZ0L BHYEMTMWEHO3E035EMMGO0L (36Mmdoro
3MBLEAHMMIE0s  ooBIbOw0s  OLEYJOMYOOL  X39MgOBo  FMENYEgdOLIMZOL, O3  FIMIZII
3060007000 L53MOEgdL 353l 935800 5JBHME MdO0JIBHO OSWRJIMJOIOL X35¢M90bo TmEErgdol
F9L50530L  39BYRAMM05T0.  OIWAGOMYOOL X350 gE0b0  FMEIEgdOLMZ0L  SEHgMowos ImddgEgdgdo
390 ME0  25dmLobargdgdol  Bsdwowgdom. sMostygmgomo dmgwo q  Mosbzosbogol, bggb
3LPogMdm ol sEygdMGOoL  q-w9bsM0sBMBOL MG  2oblbgeggdgen  369dsL 0l sEgdIMmYdOL
30550900 g-356M9 BsIM 3ol 89d39MdOm. 300390 35380M7d0s q-X 350D FMEEgdD
©5 dos g-oxgMgb30egdmab, bmwm dgmMg s®ol garolol doge 1995 gl F9dmmogsbgdwmeo
X2MBJOOL  q-965M056MdOL ol seygdHo  3gMLos. 245965¢0BgdMwos  gobbmysgdeo
530(99d0ls 5 sg330-GobGIX B0l BmbJBHMMgOoL J3935 LOIIYMBOW MdOYIEHJOLS s XZ9MYObs
0mEMEgdbg.  JoMadmEos  sbowro  F99gagdol  godmygbgdado  oodbogol  n-5¢agdMmgdol
3mIMEMy0900LmM30L s 6039OLICMMO (396EHMIWMIMO oRIMMNMYdJIOLMZOU.
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3:0Mbsdg  %356Mm90b0 INEOl 30IMeM0gd0 [oMdmgzoa0bgm FoMdmgdmmo gMbl@mmgdol
Loboo. sd0b 9909250 gLsdegdgeo Aobs, G®™mA J0a390m 3m3x30L BMEOTMIdo X356090bo dmEEol
3m0mEMmy0g00Lbmzol.  spMgm3zg  dg3oLbfogargm  Lbgo@olbgs  ™30L9dgd0  x35Mm9obo  dmEeErol
LOIOEOOHO 3MTMEWMY0gOOLs 3MIBOG0IEEHIO00 BGWG K¥35MgE0b FmEEgddo. 35839690, GMI
M0 BmgmgMol XaBolL 965090 FgbbmMmmwo bsdmogwo Tgbsderms o6 ogml BmgmgMol. mvy
900 Xa1B0 bmgmgMolss s Jgmeg 3:MEoE03wOo (56 3me0E03w Mol 4o835MmMgds LslidMveo
X2IB0M), 3506 535083033900, ™A 3500 5M55dJWMEOO 39bBMMHMEO BsdMZ3wo SOl 303030
(56 3m@0E03MMOL  A9BRIMMMIds  LOLEOWO  KAMBOM). 93MJMN3g 3583969m, GMT  9MOSOYLMGO
A9bbmOmmo 6330l  F3gBHOMdS 3960339 oy  ©939300605dw0s TGOl Jarsligdol
290033g35bmab. 530b 99gao 90BMm3zshobgm  sbowo FmEOL  3esligdo. obgzabmysge Byodsbol
3bmdowo mgmmMgds BFC-xawa0l LsblOveo 3mdw@Ee@m®mol dglobgd. 390M0m©, ©3w)dzsm XBIBOL
gm39wo  gogbodgdwo  gwgdghGHobmgol 93 gargdgbdol  Fgyewwgdgdo  n-gIbGHMeto
3M3G9GHMMY000 0dergzs LolMME LodMmHZEgL. 9GS 5T0LY, SZIZsm SOLYIMBL Lalitreo Moibgo,
MMIgEoE 509953gds yzgms Bgdmo bligbgdmeo Lalibmeo LodMogwol Gogl. sLgmo XyMBgdobmzol
53509303900, M3 n+l- 396G 3MBYBHIGHMMO LELEOWOS. Fob3zsbMmYsgm Tl s dYGOL
09m699900  LOLOMWSE  FoMmdmddbowo  XyMBRgOoLm3oL.  J9MHdmE, LILEWMWsE [o@mdmddbowo G
X3980bm30L 3563969, M@ dobo BydoldogMo n-396EGHMIWMMO  AsRsMMMYdOL n+1-396GMomGO
3M0G9GHMO0  LabOmwo Fomdmddbowos 85806 s dbmerme 35906, GmEs G- n-ggbGMowwGo
3MINBHGHMM0 LabOwos. J9Egas© dogogm, MM LIlGmwsE Fos®dnddbowo bmgmghol xamnqdo
5oL MMl o 99539 OML dYMHOL  Jslo. Jgdmz0Ebgm  FeEgMMO  3MINAEHIGMOOL (36999,
296305M@Fgm  dolo badobbo o 359330390 F9Iag00, MMIgms figswmdomss 9o Udgdsdo
9mm53L@s BHgbbmGmMEo bsdMmszeol, o6 BsdMogarol s F39vIegdM030 3MINESGHMOOL bodolbgdol
d9Lbgd sOBYOMEO Bb3sEILBZS MYMMGTgdO.
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. BabMsd30¢o dgolffogms BMbJBHMO®S 35GaMmMH0Jd0L 58oeasdoMqdol, 3mbyMmgbiogdols
AOBIOOMGIOL, @S bbgs  39393MOH0Mm-swaqd®eo  m30lgds. s©bodbmeo  8gwgagdo
2396BMA9MgdMEos ol Jogh AMmMmMIbEo3ol GHM3MLBBo seygdMgdol IMo35¢b0MHMBYBOLIMZOL. Bsb
3000 BLEHMSIGHMX 395393MOH09dT0 BOIEBMOHO0DBIE00L LoLEBHIIGOOL 93900l gOM-gMmMo TJNMPO ©d
Bo3mgbos Lbgs dgmmgdo sbgmo LolLEgdgdol s3500Lsm30L. JowgdMEro F9EIJo0 39TMYgbgdwIE0s

909WMMH0 X3MBJO0L, 3903H0BAOL SEygdMHGBOL, MMM JMB3sdBHMMO SBJEIMHO X JMBJIOL

50



bbgo  3mbOIGMEo  35@gamM0g00Lom30lL.  Bsb  2obsg0msms  AMMmmgbozol  @sHgzol  mgmE0s
905580609008 ™30LgdoL  3Jmbg  39BYAMM0gdT0. FoEgdo  FgEgagdol  godmygbgdoom  s®ofgMs
9183990 3m©sfg30L  FMOHBOoDBIGOo  BHMEMEMyowmo  LogMEggool,  3smbmOzgol  LogMiggdol,
3M335JBHM0 35mbomOzol LogmEggdol, I9BMmo3wmEo bogMmggdol s Lbgs Agmdg@®morwo dmbgdols
3MB309GM 3539aMM090d0. 25Ms 530bs, B33Mmgbos 5eYgdMYdOL 00 FMsZ35bIOMMBJIOL LobEJum®O
QbsLosMgds, LosE Y3gers afiggol dmMxoBdo 9x39d@wIM0s. oo JmGOLSS ol IMO35¢BI0MMBIdO,
L3 BMFoBHJOOL JargdgbBHOoLsmM3oL sOBYDdMBL BmMAsermmHO BMMHTIGOO (XFMBJO0, 335D0-X3BJdO,
993900, © bbgs). Bs3mgbos 3930060 SLgmo GMEOHIGOOL SOLYIMBOL bEZOMBLS S BHYMIGOOL ool
LolEBYdgool MIMM0sdo  JoGPo©  (36MdOE  3MBREWMIBEHMBOL  JoOHMBILMD, o3 0dwgzs Bydmom-
50bodbmwo  86935bs0MHMBZIOL  33bols LsgoMbol  SEWRMGOMIMWO oGOl  Lodwgogdsl. dsb
d90LFogws MM sMMEo 9300mMBoHAOOL  3¢sbol 9x83gdBWO0 P30l IMOHR0BIGdOL FolfigMog
00939006 800560 IEMsEMdOL Logombo. 2s6Bmysmgdmmos 3mbEHMmosyobol mgmeMqds 0dol
d9lsbgd, O™ T_1 GHm3m@wmao®o X330 Lsglgdom MH9gamEsmveos 00 990mbggzobsmgol, Gmgbsg
X298BJo0L  boggwo  a39dal  Lbgs  sagd®gdo.  dgLfegwowos  GM3MmEmyoMo s gdmgdol
36535¢0bs0MmMdYdT0 1T EHgool  3mBLEMI300L  smfigMol  Lsgombo. 0ob 0  Mgy0mbgddo
90aM5309eo  3MMmglgdols s Lbgs LobBgdgdol Fomgds@ozn®o 0mEaErgdo, ©s bosdmgbos 0
LoLEBgdgool BoMMNZoL M3EGH0ToWMMmO 356M509GMYd0. bs3dmzbos bs3dsMmobo 30MHMds 0dobsmzol, O™
MB039OLOEMMO ¢ gOMGOOL IMSZ95¢BI0MMBIT0 BwdomBgdol 9wrgdgbEgdl 3Jmbogm bm®mdswrm®o
3qmO3q00, LYoBs3  dogzowgdm, GMI  gzgws  3MmEsHg3oL  JmORoBIo  9x8gdBHWM0s g,
96535bs0HMB0. 93303909905, HMA gl Lo3ToMOLO 30MHMBS LMY OLYN TMSZ9EbIOMHMBYdTO,
M0Imgdog  Ho®3mgdbowos &Mool  a50shgMol 9.5 3MbRWMIBEBHMMo  LobEgdgdom. Badmgboos
d9L50580L0  FoROOMGdO.  SOLEHMOIIBHME  39BIPMOH0gdT0  SMHIMOE0s obgmo  9BYIGHMIMO  SHI3z0L
9mOR0bIYd0, Omdgwoms  FJodsMo  Ymz9wwo  MJRstEo  g30dmemxobdol  BwWEdg3o  sGOoL
93100 9300mOHR0Bdo.  dqbegeowos Lsgombo 0dol Fglsbgd, Mmool s®ob  (9839dGwM0)
5930 ImOBODAJGOOL  Jwslo Yoo BMdom@gdol  JodsMm.  5.85MELOB3MZLOLMD  gMms©
dgLHogerowos 3cmEEgdol LENVDOWMOO 35BIIMOO0L Lbgsalbgs ™30l ds (BoMM3qd0L, BFMI3EgdOL
@5 30653653 gdol  5MlgdMds;  s©fgM0os  (bm®mIseMo)  ImbmImOHE0BId0, 9g30dIMMHBoBIYdO).
0593303901905, HMI JoMEbboE 97033000MMdOM BHYMEDBY IMEYGdOL LEDOWMOHO J5BJHMMO0s
M0l 509 M0 3530b s Fbmem 35906, MHMEs BRMEOL, MMM Mogzol Msz3By JomEbgbs dmpmerols
069J30mM0 2900 9oL 3MMgdE0mEo, M3 9J3035wgbG Mo 0dols, GMI Im3gdEo MHRMEO SGOL
A99M9PE  OYMWgdby  LEWwo  LLI3Mbs  BdWMINHO  oBHMOEJd0L  30MEs3oMo  bsdMogwo. .
DobymEadz0mds  ©o90330Es, MM FsmEbbowsb  399330MgMd0m  FoMbbosb LM 3aymaoe
0560x 360096 339M9bGHW MYMEDBY BENOEWE 353JRMM0L 538 3MBOO™MZId0 s g0dMTsgs dsmo
3MBLEHMMI30s. 5FoLomzol b TBHI0ES LEHOWIGHWOWWO MYMMYIgoo SLgm MAMEDBg doEbgbs
9 gd0LsmM30L. 98 MYMMHgdgdol sdGIoEgdol d60d3zbgarmgsbo bsfowo dobws 35@gam®omwo
bolosmobss. 03039 39GJ3MOH0Mwo Goymdol Logmdzguby Tsb 03mgs FsMEbbosb d99330MgMdOMm
0560x 360096 bmgmghol MHameadbHg dombgbs dmEmEgdolsmgol 3499l LEMWIGHOHwo mgmeqdol
boero 933033995, 9933030 LAHMMIGHMOMEO MYMMYIoL 15390 ITBHIOEL, MmI
956 3bbosb  899330MHgMdom  FoM3bbosb  LM3mymBow  Fsmrx360b  3m39M9bGHmw  Mymaby
LEGHVOWMIMO  35BJAMM0s 993035 g6FME0s  LANBOWHO  BMmEWGIOL  39BJRMOO0L. .
Db 658300 ds IMdgdbs sbgm MAMEDBg FoMbgbs IMEMEgdol 353)9MOH00E6 Tgbodsdol LEsdowrwmE
39093000580  396mbo3MMo  gmbd@memol dodbgbs Fgmmegdmmo gbd@mmol 3mbLEGHMMJ30s. d9b
0mdgdbs  Bombbosb  d9933000M9Mmdom  FoM3bboEB  LEOHMIEYmaow  FoOX360©0  3m39M9gbEmen
Mamegd0l s Fo6mEbbosb 0993300 IMBOm T 3606 Bmgmagmols  MyMmEgdol  sbobosmgds
3M9b30L  ®gmMool  GHgMIobgddo.  IbLOLMYIMEos  35MBEMOGBOL  BHMIMEOMAOMMO  KAMBJOIOL
0530658350 BFMOZGIOL BHMBMEMY0s J9M339w 39Mdm Ggdmbggzsdo, GMIguog dmoEsgzl Hmym®3
$k_{omegal$-xama3900L, 5309039 @obywmgol  $P$-xam5gd0l  G90mbgggzol. ool godmygbgdoom
653m3b0s 35MLEMOROL  BHMIMWMPONMO XIBJOOL 030LvYeRsw0  55FMSZgdOL Tglsbgd Mog30L
0gmedol  sbsgro Im3wg ©sdBH30EJds  Bgdmom-blgbgdmmo 39Mdm  F9dmbggzobomgol. dsb  0d3mgs
MB6039OLMMO  sWAgOMYdOL FM035¢BI0MMBIT0 XAMBMOMO GHIMTOL SMLYIMBOL oMo 3bMmdowo
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5.3533mM050  Imbmogobmzol  sopm  3m3mdmemyool  dmbmogdo  3mgn0E0gbEJd0m
BobggMoimEymdo s domo  gsdmygbgdoom obsLosmES  bobgzMeBmENEgdol  MsogMols
2398390mMgdgd0  Bmbmool Lsdmswgdom. b57d0LTogMH0  SOEHOWOHO  BbJEHMMOLMZOL, GMIgEOo3
239BLsBEZHME0s 093393900 Bobg3MEIMOYIGdIOL 35BgaMM05HY s 350036 YEMdYdLS3 93393900
Bobg3MoIMEIEgdol  35GJaMmM0sdo gdEmdl, dsb sogm Fo®dmgdmwo gmbdEmMgdo (sdobamgzgol
LoFo®m  aobs  Logmm®mogo  3OHmgdaonwo  babgzhmodmmmol  89dm@ebs s  godmygbgds). gL
3MBLEAMMI305  FoMTmoagbl  Jeslbogzm®mo FoMImgdywo BmbJEH™®mgdolL  3mBLEGMw300lL dbgdMog
2396Bmyogdsl. Hom g3mbj@m®ol  §ocmdmgdmmagdo g3vbd@m®mado  smofigts  bsbggtodmwyargdol
23985M0MGOGOOL  LodMoErgdom . Fob  Fgbfagerowos  Fobsgsbo  353JamM0gd0 O XYMIBMOEIdO
9mbmogdolL 35393MM0580. 39MIM, 98BI0EY, MM 35BIRMM0s TMs09M0ol obogsbo 39@gamM0gdoLs
9mbmogddo 9930359bEHVIM05 % 356M90bs 65H93MEIMEIGDOOL J5BIHMMOOL. gbs SBMMNMYIL ¥ w6~
139bLgMOL FBMdOW gd3035egbBHMBL K39MIYObS IMEIGOOL 35BJRMOOSLS S XJMRBJdT0 Tobogsbo
39393MM0900L  353aMmM0sL  FMOOL.  5.3533MmM000  bobg3™eEIMONIEgdolmzol  (3gHdm,  sdgEol
9mbmogdobmgol) 99ddbs 3mImEmaomMo 5wagdOHOL 535MoG0 (HMIgEoiE JmEErgdol dgdmbggzsdo
900b3935 3050 MEML): 39BTsMGs Bobg3MOEIMEYdOL X oF3w9Mo 3mI3egdlo, Jolo 3mImeErmAool s
3Mm3m3mEmaool  dmbmogdo,  XoF3MOo  3mI3gdugdool  ImOHROoDBIo,  FMOGFODBIGOOL  KoF3MOO
30m@M305 @5 5. 8., ©93H30E90Mos  X933MMo  3m33ergdlgdol  FMs0gMol  dmzwrg  BrLGo
00000930™d00m  0bEMEoMHJRIMo  30dnEmaool  dmbmogdol aMdgwro  300©I3mMdOL  LoBMLEOL
09nMg3900. 50 935MOGOL  ghmgOmo  360d36garmgsbo  godmygbgds  sM0ol T8I0 Ym3zgw
LOI3OE0SWME 50Ol IMBMOEMIB BdMBIdMOZsE  SLBMEFOMEYdS Bl FMbMOEIOOL  KSF3MGO
3003¢9dLo, GMIWOol 3mIMEMmaool s 3Mm3MmImEmyool dmbmogdo §omdmoyqbgb 3mdm@m3om®o
Ao30L 063560563 gdL  LoA3WOEIMMO  BJwolL  FmbMoEIdOL 393 JAME05BY.  5.35F30mM00
BobggMeImM©Egdol  39@gamM0osbg  goblbobrzmwo Hom gmbd@BmMol  Go3935d0L  Lodgero@o
0553530065 Hom 34964EHmMob bgs 3bmdow Lodgmo@gdmsb. 306dm, sa0bws 300HMdgd0 @s3935d0L
LoGgE0GHOb 0BMIMORYEMBOLS b.0bsLEMOdOL s K 9bgErodol Ext g3mbd@mMgdmsb. 8sb 9g0m@ebs 369ds
Bobg3MoMAMEOLs 393000  9GIMSMYMmBom dmger MHoEbgzgddo s ©LdG30Es, MM ymzgwo
360 mgd3099o 65Hg36MedmEmeo sbgom bobgzmoMymebg Mog30LwRs0s. 5d9sb doowmm Fgwgao: mvy
E 560b %2980, 0s30Lvxnsmo  dmbmowol  J390mbmoo 96 mogolvyxnsmo  sdgwol  dmbmool
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J390mbmoo, 85d0b ymgzgwo 3MGmgdgomwo bobggz®edm@mo E-U dmbmonm bsbgzdmoptmymenby
3M95303096@gd0m 3M5w)5MYMFBOM dogew MoEbggddo 0530Lw9B5E0S. dobs dog®
BobggMeIM©EgdoLomzol A963005M90Eds 3MTMEWMYOMHO 5¢ygdMHOL IgnMEgdds dbydM0z5
000y356s dmbmool (39MdmE, XaMBoL) sHowo 3m3MmImEmyool s 3mImEwmyool Imbmowgdol
(3998030963900  bsbg3MoEIM©gddo) 890mmgds0Y. ©IPJ60w0s, GMI olobo, gblbgsgzgdom
0499y 9MLYOMEOo  (3M)3MIMEmyool  IMbMOYdIOLYD,  MI3909b  godMmMZgdL  Mz30LYGIEO
93963900l F9dbozol asdmygbgdom. Lfimemg 5ol gomzseolfobgdom AsdmmzErowns LslMveo
3O3IM0 XaBoL sbowo 3:m3MmIMEMyool s 3mdmErmyool dmbmogdo. dgdm@sbowos dmbmogol
aboo  3m3mImemyool dmbmogdo 3mgxn03E0gbEdom  bsbgzModmEyegddo, Fsmo LodwgsEgd0
30f9M0os  dmbmogdols dMe0gmol G030l  Fo8IMMMYdJB0, ©s353d0MYdMos olobo  xymBgdOL
29B9OMMGIGOMD @O 2odMMZWOE0s  30ZMMO  XAYBIOOLMZOL. oS  STols,  B0MIOWWOS
L0o33EOE0SMYMHO  503geol  FmbMmoEOlL  3MmIMEHM300L  X3BJOOL  sbowro  SOfgMs.  sYYBOEs
3055090 M0  dMmbMogdol  TMs0gMol  HJAMEIMMO  FIBIMMMIIJOOL SOLGOMBOL 5E30EYdILO
5 530500 30OHMBIDO S BOMYINME0s SLBJMNO  FoBIOHMMYOJOOL 3M3MIMEWMYPONMO JELOROISG0S.
dm 3999905 dmbmool dgbsdg 3m3mdmemaool xaz0l 0bEHIM3MEE0s ©aLYAZ3900 BLEMSIGIO
00MH™M39o0L  bYFMOEgdOm, 53 BBMASEIIL  xaBol  dgbsdy  3Mm3mTmemyool  xaBoL
06@9M30M9GE0L 3Eologm®mo s0LEGHMJGMEo doMm™M3gd0L Lodwgsegdom.  89dmEsboos Ls3mm®MO30

3Mm9Jomwo babgzmodmomeol 3690 s Logzwmm&mogo 3GMmgdsomwo MyHBM@396EJd0L 4s8mygbgdoom
539009005 Homdmgd o 1v6dBHmegd0 5Q0(30vYM0 19964 GHmMgdolm3z0l 993393500
BobgzMoImowangdols 393930006 3933935000 BobgzModmomargdols 390)93MM05d0.

290m33wgmos  65bg3MeImEEgdol bog3MmMog dmzmg BMLE d0dIzHMdILME  SLMmEoMmgdMEO
fom8mgdmmo  gMbd@H™Omgdol 4Mdgwo 309g3M@mdol LoBMLEOL Logombo. bsbgaModmeergdol

LO3MPMOZ0 FOoBIOMNMYOJOOL LodMsEgdom sehgMowos Hom xwbd@m®ol dstrxggbs Fo@dmgdomwmo
a31bdBH™Gm900.

5. 35330605l 39003530900

1. A. Patchkoria, On natural transformations of the relative $\text{Ext}*1$ functor, Proc.Junior Sci., Thilisi
State University, 2 (1974), 17-23 (in Russian).

2. A. Patchkoria, On extensions of semimodules, Bull. Georgian Acad. Sci., 84 (1976), 3, 545-548 (in
Russian).

3.  A. Patchkoria, Extensions of semimodules by monoids and their cohomological characterization, Bull.
Georgian Acad. Sci., 86 (1977), 1, 21-24 (in Russian).

4. A. Patchkoria, Cohomology of monoids with coefficients in semimodules, Bull. Georgian Acad. Sci., 86
(1977), 3, 545-548 (in Russian).

5.  A. Patchkoria, Schreier normal extensions of semimodolules, Proc. A. Razmadze Math. Inst., (1979), 76-
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6.  A. Patchkoria, On derived functors of semimodule-valued functors, Proc. A. Razmadze Math. Inst., 83
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7. A. Patchkoria, On cohomology monoids, Proc. A. Razmadze Math. Inst., 91 (1988), 36-43 (in Russian).
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11. A. Patchkoria, Extensions of semimodules and the Takahashi functor $\text{Ext} \Lambda(C, A)$, Proc.
A. Razmadze Math. Inst., 131 (2003), 148-149 (short note).

12.  A. Patchkoria, Extensions of semimodules and the Takahashi functor $\text{Ext} \Lambda(C, A)$,
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Semigroup Forum, 79 (2009), 3, 451-460.

15. A. Patchkoria, Cohomology monoids of monoids with coefficients in semimodules I, Journal of
Homotopy and Related Structures, 2014 (in press).

16. A. Patchkoria, Cohomology monoids of monoids with coefficients in semimodules II, in preparation.
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Journal of Homotopy and Related Structures, 9 (2014), 1, 239-255.
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Acad. Sci., 11 (2017), 2, 7-11.

19. + A. Patchkoria, Relationship between homology of a simplicial semimodule and
homology of its module completion. Bull. Georg. Natl. Acad. Sci., 11 (2017), 3, 28-33.

20. + A. Patchkoria, Cohomology monoids of monoids with coefficients in semimodules II,

Semigroup Forum (2017). https://doi.org/10.1007/s00233-017-9900-7.
21. N. Martins-Ferreira, A. Montoli, A. Patchkoria and M. Sobral, On the classification of Schreier extensions

of monoids with non-abelian kernel, Forum Mathematicum, 32 (2020), 3, 607- 623.
https://doi.org/10.1515/forum-2019-0164
22. N. Martins-Ferreira, A. Montoli, A. Patchkoria and M. Sobral, The third cohomology group of a monoid

and admissible abstract kernels, International Journal of Algebra and Computation, 32 (2022), 05, 1009-
1041. https://doi.org/10.1142/50218196722500436

23. A. Patchkoria, On derived functors of semimodule-valued functors II, Bull Georg. Natl Acad. Sci., 17
(2023), N°2, to appear.

2.3. 3g3bogmvyemo 33w930L Mgds@GHogol sefig®s
9l 9053035 FoMIMybL Fomgds@o3zol stmydo Bw6ETIBEHWO 33wg3sL, Loog gMMBobgml 33900L
bbgosolbgs  350935@03memo 3035000 gds: (565509 wM0)  3mIMEMA0Ho s 3MmIMEHM30MO
3 q06Ms, K- 00gmM0s, (3030000 3mImermy0s, 9693003309900 29m3gBHEH0s s 393H93MMH0MEo
390Ms.  dolo  doMmOMOEo  0Bsbos  Lbzoslbgs G030l  seygdMgdol  bgoolbgs  3mdmermyools
09MOH0900L5 QS SWRGOMMEO S GHM3MEMROMO BEMWYIEHwIMHOOL 3TME®Y0Ho s 3MBMEHM30w)OHO
®30Lgd900L Tglfoges. 33930l 360d3bgermgzsbo bsfowo 4sbbmMmE0gw©gds 303M 3mBmErmy0sdo,
K-009m®0ss @5 3m8m@M30M60H0 59060l 5655096 s 35¢9aMOoe sb39d@godo, MMIWgdo3
90056 330930l 360d3z6germzsbo  F0FsM0YEgdgd0  49B305Md Mo FomgToB03Mmbms  FBsMO
50096m00L doge dmgels AbmBEomdo. oo 99300 3603369wm3zs60 A5dMmygbgdgdo omgdo@nlzol Btegswn
5000, G353 0000 FoLES MebsTgEMHMZY F509doE030L bbgs 860350 IMROL FobgzomaMgdsls. B39b o
39IDOMJOM oML, ML, Joergbol, 1i3sbol, 390890l s bbggdol BwbsdgbEr® dMMIYdL (ob.
[Karl, Kar2, Lol, Lo2, Qul-Qu3, Swl, Sw2, Wel, We2]). 3m0m@®m3096H0 50090600l 960-9600 ddemsg®
0bLEGHMMABEL FoMmMoEAIBL 5M9509wm0 Fomdmgdeo gMbdEMmM9gdol 3bgds. 530l LsowrLEMIEOM©
30(%Y430m, OMI 0L 359myqbgdwyen 0dbs Lgsbols [Sw1, SW2] s 39mbgl [Ke] 3096 sqnggd®eyemo K-omgmools
L0330 E30MO0 XAMRBIOOL FgMMEOo FglfogErolisl s b3 0dbs sM050gEM 3MmBMEIMYO©
3900530 b. 0bslla®odol [InH5] s bbgqdols dogh. dgmMgl dbMog, ds0ols s 89308 Ihmdgddo [BaBel,
BaBe2] 3esbogm™mo  (3m)3mImemyom®mo  g3wb]@m®mgdol  dMmegargbmds  50ofgMs 5005090
§o08m9do gmbdEHmMgdol 1sdwoEgdom, GHMYMmME 3MbsdgEol (30)3mIMEmangdo (ob. s3Mmgmayg
©5L3060L dOMAs [Dul).

96009369mgsbo 508mPIbs 4939mgdo 3mbol [Col] s Tolysb sdmM30gdEs (3060l [Ts]
9096 0gm 303vIMHO 3013IMEMY0900, HMIMEME JMSToL 303mTMEMY0gdOL Lm0 G538 GHSE0YIMO
3borma0 o 8bdMO30 360336 EMBsMS g BgHBOL Tobalinsmgdguo sbabgobsmzol K-0gm®moowsb s
K-3m0m@mg0006 K-009m60sb0sb, K-3mdmemmaosls @s KK-0gm@Moslmsb ©sfyzowgdom, 3o3zwa®o
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3m3mdmemaos  Bgdb-3gowol  gm®mool  dbgogls  BOVEos©  96Bmaegdl  3arslogmMo
©0xgM9bE0sWNM0  GM3mEmaool 3936 SB3gdBAL  9M93MIMGIEoME0  LogM3gadoLIMZoL. ol SGOL
360936900m3560 s G933 g0 535M9BH0 5M93MTES30M 4gmBg@©M0sdo [Co2]. dmerm fergddo 3mbids
©5 Jm90gbds [CuQul-CuQu3] Bsdmogoerodgl sen@gmbs@omwo doymds 303Mo (30)3mdmermaools
09mOo0obsdo, Gsdsz dgBo bomgwo m3xobs 58 MmOl s FLedwgdawo gobos 99 bygHmdo
3bmdowo Mos 3OHMdIWGIol sdmblbs. 3gMImE, A0S 3gHOMEMYIMO (303eOHO 3M3MIMEMyool
9003390008 ™30L90d9.

39609930L 303009 DobL 458m33¢9300 36033690 M3z560 033Elo dogas K-009m&mosl. 3560000 megolo
303mm9Bs BsdMoygseods C*-@gbbmemnmo BsdMmgerol 300sMmm swagdMHMIMo s GHM3MmEmyoeo K-
090900l 0BMINOGBoHBIoL Fglobgd LGVoWMGmO C*-swagdcMgdobsmzol [Kar2]. omsgwsdo®mgzgwam g
303mmgbs 656396900 0dbs 3gMdm Fgdmbggzsdo MmEs n=2 3oabmbol [Hi] s 3o6M<9dolb [Kar2] dogh, o
0mml ELEGHWMHYONE 04bs Y39es YO0 n- Lomzol brlerobols s 3mEbolzol doge [SuWo].
3960dol  303mmgBs  39M1d0-30¢5850MMOL  5eygdMH o K-mgm®moolsmgol  ©sd¢H3oEgomer  odbs
30gLmbols dogé [Hi]. 8ogmds 3mdmEm30996H0 06350056@®d0L @ 59m339000L 03098900l 458mygbgdoo
3AOOMEO ©S BHM3ME®mE0mHo K-gmMH0ogdol @oliogsgdo®mgdes© 939,360l 30abmb-350350:m3L o
bLEr0b-3mEBoOLZOL. ol 09y, OMI H-mbo@s®mmmdol m30Lgds M0l gosdfyzgdo 3mbEgzsEos
00m33900L  dgLobiffagus seygddye K-09m0580, 80e0sbs 939m360L 3m@bolzol, Gog 3boo
239bs bLlemobols s 3mEBolgol IMmdsdo [SuWo], s 0F0EMME ©35300M7dwwos 8500 dogH
d90m@sbo  HamEqdol 1sAogo BOJBHMOODsEOOL MZ0LYOSLMB. 356MBOL  303mMmmgbols s ol
2396DMAsgdsdo  MbogmMIMwo©  FgdmbiBgMmwo  93MMJboTsgoeo  9Bmgyeol  3gmby
3003¢gdumGo 13MYIg-0503¢0L  5eygdMYdoLamzol 860d36gwmgzsbo awowo domdmzol 3mEBolzol
[Wo]. sbeoobsbl, gammgo K-539bd@méagdols 890m@sbom, gl 303mmgbs oaliGdgdmwo odbs b.
065b56MH0dol s M. 396geaz0l Foge FMHYIgL S¢eadMIBOL MBRGM BsGMM® Jesbobsmgzgol [InKal-InKa3].

99303560056 & Mo mgmem0gdol  dgbfagerobsmgol  960dgbgarmgsbo  LEodwMwo oym  Bdsw90-3mbols
303mm9bs, HMIWOL 05309300390 BFMOINYOMJDS 0gm 2oBLb339dv0, MoYbIE XIO 30I3 5O
04® 3b6mdoo 9930356056¢ Mo K-mgmos. mglmgmdoom 9d303560056¢ o mgm®mogdol dgbfogansls
593L edMm530 50Mmyqbgdgdo sERqdMILS s BHM3MEMY0sdo. Wby 50oboTbML 35MELMbOL vsbglio
390092900 9930350056@ M bEHOdOEE 3mImEHM300lL MgmMosdo [Ca] s GommMmgzohol, 3smdogol
5 090L, 37318 s Bowodlol LEs@ogdo [FiHaMa, Ku, Ph], Gmdwmgdog 9dm3b9ds 9J303560056¢wmm
3900  K-0gmMosl.  3mImemyom®  5¢0ggdcsdo  9d30350M056¢ Mo mgmMogool  400m33¢gds
1393806090 95033390l 5MY LAGOSL [Wh]. 9sbergl 33e935L Fo®dmaagbl Lgae®al, 4s®los-
3obobglbol s  mMEIAL  LEsGoos  [CeGaOr]  3m3mdmemyogdol  dgbobgd  xawyzgdolsmgol
0mJ09q0900m. MBOM dmy3z0560000m, b. 0bsLsMmodgd [InH3] 2565300005 %a953900L 45blbgs390w0
99430350056&H0 (30)3MEMmyo0l MgMMm0s, HMIJLoE 993U #odmygbgdgdo seagdcmvye K-mgm®osdo
©5 G300 BogM(39g00L 9d3035M056@ MW 3m3mBmemyoqddo.

oM m3o fierol 4o6dsg3emdsdo dg3do 360dgbgemgsbo bsdMmdos dglitrmargdmero, GMmIwgddogs
23900330 SEJOIMONI0 @S GHMIMEMA0MM0 0gmOH09d0L mod q (LLLOWME 3mgBROE0YEEHIO060)
396L0gd0. 650DgbMmOFYMTs [Nei] dgobfogers 3mImEM300lL MYMMOs Z_q 30095303095GJO0m, Mobog 9J3L
0600369mgobo  408mygbgdgdo  K-mgm®osdo s  3mIm@Gm3ool  mgm®osdo.  dMemmog@ds  [Brd]
240903305 mod q 5¢g0MHvyero K- ogméMos. bryberobds s 3mgzmelizod [SuVo] gs8mmgswgl dogeo
MoEbggdol mod 2 sgygdtyemo K-ogmos, Gmgmeg  dowbmMol 303mmgbol  3mg3mobzolygmewo
29mblibol 990 [Vo]. 39699000 s wsdd®mqd [KaLa] 0o39L ©0gboliol 335¢0b sbobgs mod q oe0gd&H¢yeo
K-009m6000s6 mod q 3mbdoeol 3m0memy0sdo, Mobog gosbbos dmmwmmbgeo 3038000 Gogbgms
0gMOH0sLMb.  Bo3zdom  Mom©gbmdol  LESG0gd0s  FgltrmeEgdmeo, GMIEdToE  J90MIZELGII0S
9655090 mod q GHYEHMOMEo BsFMSZWOL MgME0S, 0b. Boaswoms [Brn, CoRo, El]. b. 0bsbsmodgd
©5 b6, 0b65bo00dqd gmby Tomgds@ogml  3mbEwdgbmoeb gMHms©  gobogomsMgl  xaMegdol mod q
(3M)3m3memaool mgm®mos [Colnln, InN2].

3wollo3MMo d0yMdom 3mIMEMYOMe 5yqgdM5do 0boEsggh TBMEWMEO s©OEOO BMBJEHMMYOL
909NH  35393MmM0gdL FmEOOL. 53MORS© 0L FodMmLoEgIM0s FM35wo LHOBEHIOJLM MBI MGO
3BIBH™OHOL 3mImermyor®o dgbliogerolismzol s 39Ma0 (3)3mIMeEmAo0l MYMOmOgdIOL 529d0Lsm30L
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305509 M0  3MIBOE0IEEHIV0m (9095090 M0 (30)3MmTMEMPo0l MYGMM0Jd0). B93M0 Fomgdo@ozmbo
(bgeo, ©YY3960, g s BBZYO0) FLOWMBPS J593d 35LYIBO 3J0Mb35BY My G5 MBS 3ogmwolbdmom
(3M)3m0mmaool  mgMM0sdo 960 IHo  3m9B303090EP0m. ELHdMMGdIMwo  3sbvgbo
X3IBIOOLIMZOL s WOl 5¢RJIMHGOOLIMZOL B J9BDMT0EgdgdTd0 253990 0dbs 3960l dog®
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Jog, Mo3ombsgrm® s LabOver 3m95303096@Jd0560 JMowgbols s 3oMrmdO-g3oEsdsom®ol
g0 K-0gmMogdol 3m9303006@ 90000 350m33eg3s @ 393806001 ©oagbs a3 o
AHM3MEwmao0®  K-0gm®Hogdmsb  bsdgowr Gogbgms 390Bg  GHM3mEmaoMo sy gddmgdol
39¢93MmM05%9.
LolBmwo  xamnol  dmddggdom  BMPOIOHMO (03O0 X3MBOL  9J3035M056FMEo
(3)3m0M™mao0l  x3MBol  490MMZEs @O XAMBIOOL  3M0dIOO  (302)3MmIMEMAO0L
2963000061905 B¢ 256BMI0EqdgdT0.
3030 Fomdmgdmwo  gmbJBHmMgdol s 303wmmo  Bgbol  Ho®mImgdmmo  BbEmmgdol
3900@5bs o 450Mm33w930.
30653300L  303mmgBol  gobzomsMmgds s BMbJBHMMGdoL  360d3zbgmdgd0m X yMRgddo
3655090 M0 FoMHMGdMo BMBIEHMMJd0L LoIZCOEOSW OO boeoLbbOL 4odm3zag3s.
5g0Mgdol  3mbdorEol  3mImEmaools s X3ROl Bgod - BB - 3mggerol
33m0meemyool dgufogas  xaM5gool  (30)3mTmemyoolsdo b.obsbsModol  9d3035¢9bEw®o
9o ™dol gsdmygbgdoo.
mOLEGHOWI300L MIMMOOL F5630MMYds 50dBOEOL b-5¢agdMYOOL JM3MIMEMAOOLIMZOL.
@wob s  s0dbogol  Lsdgmeol  LobiGgdgdol s  (6-)oeagdmgdol  (565509wYM0)
(3)3m3Mmma0900L 2563005M9ds.
0mbmogdol  3m3mImEmyool  dmbmogdol s 39@JaMM0sbg  3MIMBsEOl  9655dYEIYGHO
3300000 309803096GJO00 3MoeaqdMaddo Tglfogus.
0mddggdgoo s MboggmlserMo  dmddgo  ™md0gdBHoo  dmEoxkoEMgder  0bEgtalol
39493MM0g5dd0.
X3BJO0L 993035005060 565509 NMH0  oBIMNMYGOJdOL Fgbfagera, dglsdsdolbo MmdLEHMJ3ool
09mMH00L 5b30moMgdo.
3 50Mgd0L AM935¢Bs0MMBIBOL 9539dEIM0 ©IH30L FMORBODBAGOOL 450Mm33E930.
DMy0gH D0 BH030L 5¢Rg0MYI0L 35539 M0 FHJbDMOHNMEo BsFMZ3w0l Fglfagens.
00353)93MM0500L Mb)bHg 5M53MTMBHI30MO MHYMEGOOL FORIMMNMYdJIO.
b.0bsLsMm0dol X 2BgdoL  (30)3MmIMEMmyoolsdo  gd3035Mm056FGH Mo Joymdol  A53M(39egds
3mbdo@ob s 3036 3m3mErma0gdby.
dobmMol 5¢ygdcmwo K - 1396d@Hmmol dggsbgds xawn900l 9d30350056@ Mo 3mdmeomaool
2409mygbgdoom.

BLBEMSIBIEX0 5¢290MOL - 35BIRMM0MS MIMOOOL -g5dmYqbgds 30:03EMyMg305d0.

XJIBNS 0INOO0L 4590ygqbads bgermgbm® bgo®mbyer Jugwrgddo.

2.5. 33@930L 390m03s ©d ImsermEbgero 3gmgagdo

099530306 dmbserm@bgero dqgaqdo 9dystgds 33¢930L ™md0gdBHddo dm3gdvee Ls3oMbgdL s

dolo 30BbxdOL s 5TMEIBJIOL ABbMM(3090dOLIMZ0L Fodmygbgdmo 0gbgds d9dwgao Lsdgsboghm
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5@390MHMWo s GM3MMA0MHo K-0gm®ogdol, (0m© d) 3mImemaon®o ©s 3mIm@m3ow®o
3g0MoL, M3gMHSGMOHMIO 5ERgdIMHOL S 905509 MMo  FoMdmgdwo 5mb]EHmMgdol dgmmgdl;
3m0mwmyommo s 3m3mEHM30vOH0  5qagdmol,  3mbdowEol s 303Mo  3mIMEMmyO0l,
9930356056¢ Mo 3mImemaool s 3mIMEGM300L MIMOHO0L, JESL0ZMMHO MBLEHMWJ3E00L Mgmmool
0900mEadL s Lod3WoEoswe  BHgdbogol;  (6M0sdgWMEO)  3MIMELMAOMMO s 3MIMEGHM30MGO
0agdMOL,  3mbdowEol s 303¢wMHo  3MmIME®AO0L,  XAMNBMIOO  MHAMEgdOL IO,
LOI3OE0SXWME s 1B3gJBHOHWwo J0dEI3MMBIOOL, 5M50gJMMO s (b-x9Mo®) Bgbol FoMdmgdwyero
3BJBHMOHOOL, X¥35090b0 FMEUYIEgdoL MGMOHOOL S 35BJFMMHOMEO SEAJOMOL Fgdbosl.

§omdmagbowo  9ds@o3ol  JOM-9OM0  JoMOMSIPO  VOMGDOMEGOSS  S¢EdMOL  Mbsdgtmag
©MRg00L,  39MdmE  (565509H0)  3MIMEMPOMOO  ©S  3mIMGM30IOH0  SEIgdMOL,  (303¢YHO
3mImEmyool, K-0gm®ool s 5693m8993s30M0 49mdg@®ools dg3bogtmmo gghml 45630006900l
b FgMs 3600369¢mz560 LadgEboghm Jgwgagdol Fo®dmoagbom. gl mgds@ogzs 360dzbgermgsbos 0d
3obomsg, M3 0go  5d0gMgdl  Fomgds@ogmbos Ladgaboghm  Labmysmgdsl  Lads®mngganmdo,
296593303900 LogMmsdmEmObm 3mbEed@gdl g3Mm3ols s 5990030l Fsmgdodozmloms byBMASMYdJOID
L5dgEboghm  30B0EHIBOL, LsdMdsm  dgbzgMgdoL,  3MmbxYMIbE0gdol o 0bEHIMBYE-393006MqdOL
09939md00m.
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fergdo 3LsbgEgds
1994-1996 Algebraic K-theory and K-homology of Normed Algebras, Monoid Algebras, C-

categories and Algebraic Theories, ISF-MXHO000.

1996-1998 Homological Algebra, its Non-abelian and Categorical Topics. Applications to
Homotopy Theory, K-theory, Algebraic Geometry and Galois Theory, CRDF.
1998-2002 Homotopical Algebra and K-theory, CNRS- 542.

1998-2001 Development and Applications of Simplicial Algebraic Techniques in the
Cohomology of Algebraic Structures, Homotopy Theory, K-Theory and Cyclic
Homology, INTAS Georgia — 213.

2002-2005 Algebraic K-theory, Groups and Algebraic Homotopy Theory, INTAS - 00 566.
2002-2003 K-Theory and Homotopical Algebra, FNRS 7GEPJ065513.01.

2002-2004 Homotopical Algebra and (Co)Homology of Groups, Algebras and Crossed Modules,
NATO PST.CLG.979167.

2004-2006 Simplicial Algebra, Homology Theories, K-theory and Homotopy Theory .

2005-2006 K-theory, Homotopical Algebra and Homology Theories, NATO PST.CLG.979167.
2007-2009 K-theory, non-commutative geometry, homology theories, homotopy theory,
operator and normed algebras, INTAS—06-1000017-8609.

2009-2011 Georgian--German Non-Commutative Partnership (Topology, Geometry, Algebra),
Volkswagen Foundation.

2011-2013 Georgian--German Non-Commutative Partnership (Topology, Geometry, Algebra),
Volkswagen Foundation, Extension.
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2.7. 35653060@Ignmds Mbmger 35079300 3mgdmsb

09dob d9aLEMmMEgdEgdl 9430 4obLL3MMEMGO0m FFoOM L5AgEbogHM 3MmbESIEJd0 93Mm30L 59Y356
050995303090 sb. 59 F0TOMIEd00 MBS 50060dBML JoHmmE-g9MTsbwo 3sMEbgOvero xawma0
390M3LS S BHM3MEMY0530, HMIol J0Bsbo Bsdmyser0dqdmeos 890 absoMa:

1. To contribute to the further successful development of pure mathematics (and its applications) in Georgia.

2. To stimulate the scientific cooperation between Georgian and German mathematicians.

3. To work on joint research projects devoted to modern topics of mathematics (particularly to
Homotopical Algebra, K-Theory, Homotopy Theory, Non-Commutative Geometry, Algebraic Topology
and Group, Module and Ring Theories as well) enhanced by mutual scientific visits.

4. To organize international workshops, seminars and conferences in algebra and topology with the
participation of leading experts from European and US Universities.

5. To establish and develop scientific contacts with German Universities and other ~ European Universities
as well.

dolo 99050099bMdss:

Georgian-German Algebra and Topology Partner Group

The Georgian-German Algebra and Topology Partner Group is based on the collaboration between
Universities of Germany on the one hand, A. Razmadze Mathematical Institute and the Tbilisi Centre for
Mathematical Sciences (TCMS) on the other hand. The Georgian-German Partner Group is consisting of
Georgian and German leading researchers in the field.

Head of the Georgian-German Algebra and Topology Partner Group
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356333000500 362896079b0b 05 30350l 5¢398(980L B396DBHIeo bsdBsz3em0?,

B39bL FoghH  F90M535H90ME0s 3mABOBsEHMMIEo  BoEMTs, MOl hsMBmgddo yzqgws BsGmwmo
3905305 B3ToMHOLOE A5 FZ0M35¢gs MO GU LEZOMBO LEMESE A5Y39EHOE 0dbqL.
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L. LB6gdEOdol s M. s3deol (Ron Umble) 6s86GM3gd0 396HIMEHMIOOOL OsMbsols s Ax -
33930l 5qgd®Mgd0L JgLobgd bgass F0GH0MIIMEO 3bMmdowo F509dsEH03mbgdol dogM, dsm TmGol
00056 T.M. Gerstenhaber, ] Stasheff, J.L. Loday, B Fresse, M Markl, S Shnider, M Batanin, M Weber, Dev P.
Sinha o Ubg. s36Mgm3g L. Lobgdwodgd BsdMMA [3]-0b Tglsbgd Imblgbgds
29939mo 2018 Ferol Jomgdo@ozmbos LogMmadm®mobic 3mbadglbg (Mom ©g gobgodm, dMsbogos, 1-9
2230LEM™, 2018) .

3609gdGob 5OLo s 893609690 POMIdYMGDdS
360m9dBHo 0gmOH0Mo bobosmolss s BoobGHYMHgbm 0dbgds 5agdMEo  GHM3MEMAo0l
1393050l JOOLIMZOL, 0lg3zg MMM MYMMYEO0IMLO B0BOZMYdIOLMZOU.

360097Gob BoMYmgddo dglslitrrmemgdgemo sdmzsbgdo
3060390 farols  3OHmaGds.  bodol  GHem3memyo®o  653Msgwol DGO YYROIM35B0

LEAHONIAHMOOL sSOfgMs AM-0l  Lsmsbsm 3mIdOBsEGHMOMeE dmEgedo, Mol Lsgwydzgwbss 0dwgss
530LwRse FsMymgms BodMS300L I3009 3mAdobsGHMMHMwo dmpgwo [3]. wWRM™m BMLEs, M-ob K
103 OE0SXMOHO 3MI3gJuob bo33wrs© A9B3z0bosgm K 3998496 3mB3¢gdLl, s 8999, J03009dm
QM—AM—M m530bxse 356Y2g00 BodGMs3ool Q K — A K® — K® 9m@geb, bowsg meogg Q Ko
© A K° oMolb 39MIMEMIOo  LodMIZEol AgMIGBHOHWWO MHYo0DBs3E0s. M-ob K7 3mdmeo
3M33egdlol gobbogrgs 3mE0300900s 00 Bod@om, H™A LoTob BHM3MEW MO bITMIZ3Wo 9yMEbMdS
(30BGH®052060L 499653 gdLMB  gPhMo©) bgdmoe  s©bodbyee  M-ol  3Eslogme  mobszzgomol
235093 gdSL.

990093 fagddo  9ob305MBH3m  MXMIOM36  390Magzegdsls AM-%g, GMIgwog  93M3EIgdL
3mbEM052060L 653M3wl BB Fotywygms LOgMEOID MOz30LYYBIE oMygdol LogmEg®y, s
MHmdgwoi 0bEMEocgdl  aMoomgdol 9gdbsbsg  3mIMAEHIGMM  godmogwgdsl H(AM)-bg. 89992
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3900993HM9O0L  BLAHO  ©O0sxMbool  [6]  999mYygbgdom 3500  Lodol  BHM3MEMYOWGO
23996530900l s BABPIOGHMWO  3MYsTMHHZWGdOL  WOOgHNIG0sbbIgdoL  30MMdL.  s3Mgm3Y

003ligto  dotyegsomo LogMEoL  3M3MIMEMYOGdOL  FMEEHO3¢035GHIO  LAHOVYIBHMOL
§o03m3Jdbgargdol s 09b5x835MEMdYd0L BHgMdobgddo s3@MMol dogh [7]-8o sedmbgboo dgmMowo

333MEMQ0MOHO Mm396M:30900L 458mygbgdoom.

5¢9glsbMY gesdgzomo: ol 5eagdMms ¥YBb03gMLEEE 8mIZzegd 5eYIdMmS EIBRMOTEF0JO0

d9535¢0 (330930l MdOYIBH0, 3GMdMYIOL 5GvIoemds, 33¢30L Bosbery, 33¢g30l IgoIMEMEIMY0)
003608bmm L-000 Lol sbBMIogd0sbo ol 5¢ggd®ms 0-05bolinsmgdosh SEygdcwms

B39G0 39y F s e 0gml dolo s09bvmmzsb0 bowdm@gb@ddo 9wgdgb@o. dmmmBmg-0s3mdbmbols
09OH9IoL Mbsbdo sOLYdIMBL s1(2)-Lodgweo s ={e, h, f} ( 0Ly, Gm3 [e, ] = h, [h, e] = 2e, [h, f] = -2f). 35806
L -U 537,603 J39L03M 39909 93wy ad h-ol JodsMm sMob L -l Z a6omo®mgds. Ll e+F Lbsbob
99996AL (5 F 960l 509bemmzsbo gergdgb@o 00bodsgmn@o  LogmoMogo ad h 96033bgermdom)
90™@905 e-LMsb SLMEOMmGOIMO 303¢0 MO JGegdgbBo.

bermmgol S(L.e) ggbolb s W(g.e) 390¢duawro s@wpgd®ol ©s3396(h30bs:30L  (396hduawo
3agdMOL 93356330 M0l MboggMloMo  dmdgegdo  U(L)  sgggd®ol  gum®dsgos) Bggb
5333060905 M0 3OHMBIWIIOL 255 FMo:

1) Bobga®ods™@ogo GHo3dol bowdm@gbdwmo gergdgb@sdol 3¢slogogsEos;

2) 9mEgdmeo  bobgzMoedsmGHogo  Godol  e-bmgol  Jwobogoso®gdg  y3zgws od  F-ob,
MHMIgmomnzolsg e+F bobgzmods®@ogos.

300390 3GMMdgds 339 s0mblbogros bsddmddo [11]. Bggb 3s306Mm9d0m dgmeg 3MmdEgdol
00mblbsl 3asliogvMo BHo3ol oMBH030 95¢RqdMmIdoLy s 9JudmbgbE0sEMMo BHo3ol  FsMEH0Z0 ol
3900 9gd0LIMZ0L

56YdMEO o GHIMGHNOIE0 Fmbo3zgdgdo (M5 56Ol 3539009dv9E0, HrM® 04gbgdgb domgdwem 99w9a9dl)
360 MgdBHoob 3og3domdos 990ga0 bsdMmIgdo:
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4. A.G.Elashvili, Index and points in general positions for Borel subgroup of simple linear Lie groups,
(Russian), Functional analis i ego prilojenia, v21 N4, (1988), 72-74. English translation. Functional Anal. Appl.
v21, (1988), 84-86.

5. A. G. Elashvili, V. G. Kac, E. B. Vinberg, Cyclic elements in semisimple Lie algebras. Max Planck Institute
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6. A.G.Elashvili, E.Vinberg. Classification of Trivectors of a 9 dimensional Space, (Russian), Trudi Sem. Vector.
Tensor. Anal.v 18 (1976), 197-233. English Translation. Sel. Math. Sov. Birkhaeuser Verlag, Basel. v 7, N1
(1988), 63-98.

7. G. Khimshiashvili, A. Elashvili, Lie algebra of simple hypersurface singularity.Journal of Lie theory(2006) 9,
p-621-649

8. A. G. Elashvili, V. G. Kac, E. B. Vinberg, On exceptional nilpotents in semisimple Lie algebras. Journal of Lie
theory 19(2009), 371-390.

9. W. A. de Graaf, A. G. Elashvili, Induced nilpotent orbits of simple Lie algebras of exceptional type. Georgian
Mathematical Journal 16(2009), 257-278.

11. AElashvili, V.Kac, E.Vinberg.Cyclic elements in semisimple Lie algebras.Transformation Groups
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12. 2. b. Bumbepr, M. A. [xubmazze, A. T. Omamsuam, Asnre6psl Mozmysnedl HeKOTOPBIX
HEIIOIYKBa3HUOAHOPOHBIX ocobeHHOCTed. PyHKumoHanpHbIil aHamu3 u ero nmpuioxenus 2017, 1. 51, Beim. 2

30396MBgs300900L 459235 MMBSMS FMENMEMS 5EJOMOL ol IMHOZ9305MS s©HIMS
Q50fiym 5. gesd30bs s 3. boddosdzowol bsdmmdoom [7]. 356553690 @M™OlL BsdHmddo [12] 30
50f9M0w0s 0BMWOMHGdME 5663 MMMIOMWMBIOOL FMEUIWDS SERJOIMJOOL BIMMM Jslio. 53539
3005Om Mgl 99036905 bsdMMBog [8].

5¢9dLsbMY gesdz0eo 93GMM0s 33 BsdOMI0LS, Fomb 27 0035d@ Bod@MO0sb gmMMboergddo,
30090990 543L 5 LogHmadmMobm aMmsbEo s 4 JsOmwmaeo aMsb@o. 3Jmbos 30-%Bg dg@o dofiggzom
dmbligbgdgd0 g3Mm3sLs @ $33-3o, 5936 Jogdryero dmbsfioErgmds 20 LogHmsdmmolm 3mbggMgbiosdo.

36099 GobL sOLo s 893609690 POMYDdIEGdS

bEmEM30L S(g.e) BIBob s W(g.e) 390GIFLNXo s@agd®olb ©s3396(Z0LM30L  (39OHJuIEro
3¢90MOL 53356330 9oL MboggMLarmo dmdgergdo U(g)  owygd®ol ©IBm©mdsgos ) 33F0MHEIds
dm 399990 bobg3MeTsMEH030 G030l e-Lomgzol JeslogoEo®gds yzgus 08 F-ob, Gmdgwomomgolsg e+F
Bobg3MoomEH0g300.

LSPYgolL 39MHOMPTO 5TSB 930MGOM J3ELOIMEOO BHO30L Ol SEYYIMGOOLIMZOL, bmerm F9dwgy
396L5379MMFOMOo B30l Fo6MEH030 Ol 5EFJOMIOOLSMOU.

300390 9G93y 3000539000 909y 50m39690%Dg:  swofgmml  g(1) - ghmysEBmIowgdosbo
(©@0630b0L  sBMOm) ghmMY35MM3560  J39L0g3MEOLOMZ0L  sSOfgMMmlb  dolodoErIMo  3MTMEOMIISO
J39B036M(39900. 590l 353907905L 353060900 X IO JSLOZMNMO BH030L Ol 5ERgdMBOLIMZ0L, 909y 30
2396L53100M 9o G030l WOl sEAGdMILBBOLIMZOU.

39306900 gsdm3z099bmom Bz9b0 gl 999900 b0ggMLOEIME IMIZegd 5RIOMIMS EIRMMTS30gdOL

dqLolfogwsco.

070dM5D B0M330e0: ol MYHMGOOL FEBMYSIOJO0 S 3t1TMEIMYOMEO SOl MhYEo
Ls30mbgdo

09001M5D 3oMs3300 ol MIMOH000 ©0bEHIMILES 90-05b60 {egdol sbsfgoldo Gmas #ob-
0 @@EILMD gOmo 3MTsmdEs s0dboEol segdMgdbyg. 59 0bEIMgLOL Fgrgyos 0 sGMydo dob
9096 sfgMowo (Lbgslbgs sbss3BHMMdmMb gMmo ) 12 LEGsG0s. goblogmm®gdom s©bsbodbsgos,
oM™ {igrgddo dolo S KX 0dSdqL gMCMBEXM30 IMMIS BosE ol MJMMOOL JOMHOMSPO VIO GdJOO
2396BMyogds  LodgBHHOMo  s0dboEOL  5EYJOMGOOLMZOL.  SToLMSE  Tosmo  QoBBMYsYdS  yzgwws
@50db0EoL  5eygdMYBOLMZO  [oMmTmogbl 90 @IGMPOL  3gbGHMOH XM 303 AW FMHI
3010 gdsls. 33¢930L JOM-9MHPO J0BbO 046905 X 0dWsdglmsb ghms Jomqdwwo mgmeool dgdamado

2396My909d5 s LOHYYEYMGs.

®. 50653300  5MHOL  3mobmdmmo  gmJEmMYdby SMMB0M sfgdoo  LEsGoob
(0569)93¢)™M0, 3500 FmGOL ghmo foabol. o3 1gdsbg ol 5d3l Fmblighgdgdo 4939m9dIEo 4gMHdsbool,
LoxMoby Ol S 0baEoLoL ygzgws §59Y3s6 LsdgEboghm 39bGHMTo, dso TGOl dMBdS 0L LgdobstgdbY.
009959350 390339990 FoMdo@gdols 3936 LogoMbBY 33103 5GBS Jsbmbo 3bmdowo. B39 3s306Mgdm
d930Lfogemom 30e0obmdNMo gmdEHm®gdo dmbmos®mo  bEGHMWIEGHMMom s Fomo 3ogdoMmo bmEIol
536 GHMMdmB. ol ogyMHEbMds  Bogl-EMY3096-REMBY-g3oMsdz0w0ol  FHMA,  MHMIgEos
©59b3509ds 50bodbo 3MMIWGds 005MAbML Fg30L BMBIEBHMMGIOL 9bsDY, MoTo3 Loa®IbMdWs
MBS 2o59sMHGH03Mb 3GrMdgTs.

300@MQ0OH0 5Eaqd6Ms  dg0MmEIOL EOEO 59MYgbgdgdo 5d3l FomgTaBH0olzol yzgwrs stmydo.
0539goboll  3m3mImerma090HY d6HMIGOOL  498m  090dMMsD BoMmsdz0el 1999 (gl ogboFs
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3m3dmE@GHol 309005, 5096530900 3M3YsMMBd0Mm LIMAJIWMBL M. FoMsdz0wo TOMTs TosEro MHoAoL
3mbdool  3m3mImEmyngdbg. 98 dmerm  @Omb ol ©0bEHYIMgus  MmOYIEBMIogdnsbo
3mImEMyommo  5eagd®mol 994dbom. oz Lbgs sL3gdBHgdmsb gMmo©  gmeolbbdmdl  x35M9w0bs
9mEEgdl  "3mIMEHM30M©  06350M056¢ 0" md0gdBHIO0L 9 gdMIE0  53900L. o TGO
X350900b5 InEol 3mdmEGHM30Mo© 06350056 Mo 396@MOL 8mogsmo mz0Lgdgdol dglifogarsl o
0o 250mmM3ol 3SLOZNO  XAIBIOMID  ©939300MGOME  X39MJEODs  IMOIEGdOLMZOL.  SBY39
3mImEM309)M5 06350056@ M0 396GH®OL 9353006700 X350Mg0bs Fmuyeols Jo3wslogoE0MgdgLo
LogzMEOL AMAWOOOL XAMBMB.  3OHMgdBHOL 30I3 JOMNO F0TSOMMEGDsS XI9MJEO0bs TMEMEgdol
(30)3m0ME™a0MEmO 959m33e93900. 53 0dsMMEgdom M0d©)body FOMTss IHIMOwo. doMOMSWI©
M0 00aMmdss  990mmogbgdMo.  30MH3go  sMOL  BHM3MEMY0OO, XZMgobs  dmpmeol
053sllogoEoMgdgwo LogmEol dobgzom (05999L0, JEroLo, EOMYSIZ0E0 - M. BO0MSTZ30¢0), bmerm
09meg 5agOOHN0s s 09gbgdl 3mbodgoegdl (3o6oL3M-bgasMs-amsbbgsb, Mmsbwbgsb-wowms-m.
B0M5330¢0). 535Lmb 50bodbE FOMIGOT0 539090 3M3MBMEMA0gdIOL  3m9B0Y309DEJOO  doe0sb
39D0MME0s. BoRdW0MO®, BMEs X39Mg0bs ImEo GOl 1-G Lsbol, 35306 3mgnoE0gb@gdo
90056 505 G-0m@YEgd0, 96MsdgE 9090l X¥axgdo. Bgzgbo dobsbos Imgblbsc gl dgBE©39d0,
2496305MFGHM®  ¥350g00bs  IEYEgdol  (3)3MIMEMP0gd0  MBROM  DMYsO  3MIB0E0Y5EHJd0Mm,
0n3dgobmm 39300600  SWRAJPOHY S GHM3MWMP0H  JoymIgdl ImOmOL s  9353Mmm  BMLEO
0000093MMd7d0 ad5ER6BMI0gd056 (302)3MIMErMmA0gd0LmZ0U.

3®LGdYmO WOodgMsGeo dmbsggdgdoo
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Algebra 82 (1992), no. 1, 81-98.
50 9637070 296300050900 Fgdbo3zs I3gbTsMGds 5©0b0TbvYEo 3BrIMBdENGTYdOL 33¢g30LSL.

36mgdGHob seo s dgEb0gA Mo PoMmYIMEIgds

360Hm9dBHol ghmo s139JBHos ol mgmeool Fg8amdo  4obgomaMgds, GMolog Mbs 3Jmbogls
2409myggbgdgdo 965  BoMGHMm  FomgdoB03580, 9MIJO  Y39wash Loog ol mgm®mos  godmoygbgds,
353905 $0oH03sdo.

36m9GoL gsGgddo dglslitrmegdgero sdmEsbgdo.

o9 9mg04939600 FbmErmE 00 $3M35690L MMAgdoE gbgds ¥ 39Mg0bs FMmYIEgdl. Lbgs sdm3Esbgdo
DM 50608605 30M39w Boffoerdo.

sdmsbs 1. X35M90bs  ImEgdol;mzol  3mImEHM30me©  0635M0s6GMwo  396@MoL
2390mm3d. 2530blgbmm  MMI g4z9ws G xMBo 00¢g3s X39Mg0bs dmmwl G - Aut(G). dobsbo
096905 259m30m35¢mL dolo 3MmIMEHMI0)MHI© 0b35M0bGWMo 39bGHO™ GmEs G MOl O0gOHYIEO,
J35009Mbombrero s Lbgs GHo3ol 3esliogMo X aw)s30.

39m3965 2. % 35690065 Imargdol Lbgoolibgs 3m3mImema0gdol 99aMgds.

s0fgMs: o 30M3go  dobsbo 0dbgds  XFMBYOHO  sERgIMHOL  ABBMASMIds  X35MgObs
9mEgdolmgol s Fomnbg h39MwgdM030 IMEgdol  dgbfiogams. B3gbh 935393 X 356M90bS
9019 qd0L  3m3M3MEMyogdL s 3mIME™mA0gdl  3mgB03E0gbGHId0m sbgm dmwyegddo. o5 Bgzgb
2990309496900 03039 3MBsTgML M3 w9339 0Ym 3sdmMygbgdo sMLYdME BsdMMIYdT0. 50 sdm3560L
©bs®Bgbo  bBsfoero 809dmzbgds  sLgmbsote  49BToMEJIM  3M3MBMEEMA0gILS s KZ9MJObS
3ol 353wslogoEoMgdgwo LogMEol (302)3M3MEmA0gdl FnMol 303806Mgdol
d9Lfogamals.

sdm3sbs 3. x39M906s ImEegdol  (3M)3mBmErmy0gdol BrlGo 908Y3MMBJI0 DI
2396Bmdogdqddo.

500965: 390250000 36MdOWOo, MHMI MHMES 335936 XyMRJooL dm3wg BMLGHO J0dI3OIMdS, B5dob
ofl9m90s  dsbBMI0Egd0sbo  (3m)3MIMmEmyon®o  BrLEo  00Y3MMdYd0.  bls3MMMHYd0m
3bmdowos 9. §. 5-093s, 10-(g3s BMLbGHo 008©Y30™mdgd0, bmwm 39bGHMIMMO FoRIMMNMYdJOOL
d900b393580 30 8-(9365 BMLEGHO J00I3MMds, Lo 3M0G0IM F936L 3d300 49Bgsl §9360. X350M9g0bs
9mEgdolomgol  dbgogbo  99ga0 3B OO  oBIMNMIOJIOLZ0L  0gm  BMmBLOMYdMEO
(00593303900 250M9d9) LAsE0sdo [PT12]. B396 33933530 50 LESEGH0530 (s S IbMEME og) Tmygzsbowro
39093990L sHBMLEJIL S F500 YEHIWIMO ITEZ0(3909d0L TmYzsbsb.

L5980l 1sdg3bogMm 0s6sFIMMAMBdS.

90099M5B  goGmsdzowo  sMHolb  90-Bg dgBHo LsdgabogMm  LEIGOL  93GHMEMO,  MMIGELDS
BLBMEoGMMHO MIMS3EgLMdS Mol 538md39969do ILZErgmOL odyzsb Lodgaboghm FmMborgddo. ol
2006-2021 §ergddo 3mdomd@s 0baeroliol gMo-gMo v16039MLoGEIEH30 (glBIMO) GOEIMIE. MJOTMHSD
30M53300  25dmoMmBg3s Mbmgw 3Mmegagdmsb  boygmagogmo dmdsmdoom, dsl 3gogl 20-Bg 9o
M3bmgwo 096593@MG0, dom Mol 0yzbgb olgmo Ebmdowo dg3boggdo MHmymM®mgdoEss BMHo3gewad
35 357Hgbo, 796-rmo Wwmy, 9H03 BOHOPEWIBEIMHO, 0696 Fmy®o, 35BL 0Ms300 dsmqlo, Bd0Abog
309MMOM30h0 s Bb3gd0. ol IM35wKR M ogm dofj3gmeo obgm Bsdgsboghm (39bGHMYOTo BHMAMMOESS
35gJb-3eob30L  0BLGHOGMGHO BdmMbdo, BowE™Mbol dsmgdo@ozol obLlGoGHMGo  3993M0xT0, B0 Y-
©IBRWamol 0bLlEoGHMEGdo LEHM33MEddo, 0565boL 39bGWAo 39603580,  Sbg3g 35MODBOL, hoIoFMU,
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3M9JEH0 doBbs olsbogl sbsgmyom®o G9w9agdol sdEH30EgdL ,bsd®30w0™ Ws ,3353gMboMbmEo®
39JHMOWWOo  3odMS30gdOLMZOL 08 TSBHIO0MO  BEMWJBHWOIOOL  sOLGIMOOL Tgdmbggzsdo, Mo3
0539300090905 BHM3MWMYoE  dobowgdmsb.  BMmYsIE, IMOLEIMYMIGOMwo  BodgGHM0gdO
013°30060©9%> X3)BO 90J8ggdIdL ©o 933035M06GN 39IHMONW BodO30IBL ©s BZgh bY39
33929530 d930LHogmm, GmEol 0393l bESBOW MO 0BMIMOBOHBI0 0OHBMIMOROBIL 53 Jgdmbggzqddo.
dombgogzo@  0doby, ®md  LogMmEggdo, MmMIWIdoE  39dM0Ygbads  BHM3IMEMPOMMO  BoBGdIOL
3wob0g035300LM30L, 30335JGHE0S, FoOMZOL  SERJIGMO  BHM3MEMYPO0L A5TIMMZEgd0 bdoGs©
903536 96530335dGE LogMEYIOL. 53 30MMBYOT0 J549MH339390s L3TMOLOS M) 5MS "65330¢0" o
"33939Mb0mbMo"  39dBHMOHMIo  odMs30gd0 K- 0gmMool  xamnol  §omdmddbolsmgzol, Moy

3bsEMmaomMo 9992900 30096005  9930350M056¢ M0 39JBHMOWMWO  B0dMSE0JdOLMZ0L, 339 Z/2
X3MB0Lm30L. A3963 93M)39 339305300 31935Lgbmm 53 30bgz9dL.

360930l BsMamgddo dglislitrymgdgeo 53mEsbgdo gEs3gd0l B3gbgdom s dmbsgrmobgwo dggagdo
L5065 060 35BHMOHIBOm.

D90mombodbmwo sefgmowwmdol dobgpzom, 898mmszsHBgdMwo 331930000 3OHMgdEHol dobbgdo
3900905 oxABOIL 907 s0m35690d0:

A, ©93593)303000 HMI 6gdoLdogeo ,bsdz0wo* X bogMEolomgol, HmI X-bg bs3dsMolo@ Jowseo
9bp0L 650003000 96 ,33933OBOMBME0 39JBHMOHMEO FodME309DL 593V BHG0Z305WMMO Tgls3MHgdo. o
3905 BL35M0  ©IM300gdMY0s X-0b  gobbmTowgds d-bg s 0bgmemisool  godboMgdmeo
§90E0@9d0L 43903030L gobbmTowgds df -bg. bggb 3gwom, HMA J390s BL3s®0o 0gbgds max{df , (d —
1)/2} 6500030 o (d - 1)/2 ,,33539Obombrmen” 998mbggzsdo.
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B. G LsbOHmmo xangzobogol s X G-LogdHEobogol 303m3mon  306MHMmdYdo, MHMIEYdOE3

MBOHMB39ymz396 GMI G-9930350M0563¢ M 399EMOME GodGM30L X-Bg 9J3L BHM0305w MmO FgLoz™gdo.
B396 990dengds 306039 M0yd0 BmIMLoMgds 3mzsbE0bmm 390l KaMzgd0L F9dmbggzs®y, HMIgwos

MROM 5300 1B 0gmb, M0 8590b yzgms imygzsbs@ FoMdm@agbsl 593l 496%BmBoegds 1 o
MBgds v9Y396500 yzgms J39xanBg. B30 39om Ls3deMol 30MHMBL, MMIgEoE 8moEs3l MmEMO3gL
59356500  [om3magbgdol  xgMoEMdgdl  MHmIwoms3  olbobo  BBEgdosb  LEBOEOBsGMMO
X3MBJO0LmZ0L 39JHMOMwo  godMsgool  BodMgddo s  H-gojbo®mgdmwo g Eowgdol
d39L00Meggms  2obBMToErgdgdl G xamzol H dJ3gxawagdologol.  3sbvbo, Gmdgewo dmosegl
dbmmnE 39JHMOMOo BGodMHSE00L  gobBmBogdsls Lalivymzgmo 0dbgdms, Toa™ad A9vIMH3IZI39W0s
d9L5dEgOIEP0S 0¥ M 9.

C. 09350mf0mm 5606 09y Mo Labiwer asbbmIowgdosbo Z/2-CW 3md3ergdlol Fo@dmepqbso
x990 K-0gm60s 0bmIn®mxmmo dobo ,658030¢0“ 39d@™mOHMmo  30dGM30900L  dmbmogols
30mE96@0030L ¥3MxBoL.  dg30Lfozwmm 03039 30mbgzs ,,3393)MB0MbME0* FodMmE0gdoLmZL. B3gb
33x9M5, O™ gl FsMMHE0s, 0YI3d SBsmaoMmo IdMWGDds Z/2-9330350056F Mo  39dEHMmMEo
300MS30900LMZ30L JFPIMOS.

D. ©535393006m» bodg@®mool 99dbsbogo Gm3memaommo xsBgdol 39bgol Jarsbogozsgos ©g
BoGobols s gmdol dog® dgbfogwrow 659300, ,,335¢9Mbombmw™ s JoMswwm® 39d@mGvye
300MS53090mMb Fbmem© @OHMOL FgdOHEmdoL 96 JoGsgrmmo LodgEHMmool ddmbg LoliEgdgdobmgzol.

2309m30949bmom gl 08 sF5GJPOMO LEAHMWYIBHOHOL EILEAJBS© 339JBHMOI FodGMS3090DY, OMIYEOE3
0535380609099¢005 LodgBHHOOL BH03JdMsb.
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39b3obg msdy: 5¢gdBHMEO 565¢0BOl BMYogMoo s3mEsbs.
39lssgseo

50506 390mEIOL SBseoBdo X gM 30093 bomEmbo 09gbgds. sg39, WeAGbs0, Ws0dbogo,
3030 s M350 Lbgs oo 3eabogmbio. GgMdobo ,0eygdMEo 6o 93mm3boL Woa™Mabsl.
5650900MHM3g sBO0m, 5O sBsE0DBO ML MYIME0s, HMIgEoE LIz mdL dgBfowsw FHzog
396dm FoMm3Mmgdeosb 45bEHMEgdsms LobEdgol ImYIEgdol MGMOO0L, 3MTMEMAO0IMHO SeAJOGOL
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g4mg9 3090  @m®mbol  IHIO03mb 353000 OBIMHYB30MMO  ABEGHMEgds. g
2396@MEgds 396906103500 2965HMYsYOL B39 gdmog dMdog 3M953030g63YB0E OxBIMHIbE0s MM
2906@MEgdsl, o3 3obmdom  sGHob  2obloBLIOHMIO. godmmddmeos 0890, MHMI 53 GHodob
©O0xgM96E0sWNM0  2obGHmgdgdo  8godegds  490mygbgdee  0dbol  Bmyogdomo  L3gEoswrvdo
5376930900l slbollosMYdWS@. sy Bodowoms®, bobgzabgdos, MM  Lobgasbmddmwo  dgligeol
3bJ30s [ 56O0L

VET+1(VDE+1 +D)"y=0
23963 ™gdol 9Mm5YMH00 53MbsblbO, GMIgerog 93059meBoegdl 3gdmgy bsfyol 30O MBYdL
N0) =y (0)=..=y"""(0) =0 > y™(0)=1/2"
(ob. [1]).

390m33mgmos  (G53030  ©O0BIOIBE305 M0 gobGHmmgdgdo  3m9B0E0gbEJd0m  wm®bol
300bmdgdol  Mymedo. Lobgumd®, dgbfogeromos 3mdol sdm3sbs. Bohggbgdos, M@  dgligeol
33996930900L [ )y 9OO™Md0Mds 5™l 3063900 GodoL

)"Zl,"fz (¢ —t=1) y
©0xgM963E0sWMMO 496GMMYdOL gMmOEIMmO sdmbsblbo, MMIgwog 9305gmaogdls d9dwgy LsHyol
30O ML
yl0)=5
(ob. [2]).

dgbfogowos 99303  3Mm9B03090GYd0sb0  3gMdm  [o®mdmgdmosbo  ©oxkgMb30s MO
2396@™mgdol 5mbabligbms LogMEol MHY39GO ©IM30YdMEGds A5BEGHMWGdOL 3Mgz0E0gbEYdOLYD
(ob. [3]).

3@L03MM0 35¢3sbol LobBgds dmoigds mmbo  LIsea®eo do@Moiol 39dzgmdom, s dobo
om0 LobEYTs FoboLEBPIMYds MBMSEM GHMIL3MBOMmYd0m.  IMHZ5¢YbDMIoEgdosbo iHnogo
©O0x8IM906-305mo  LobEIIoL  sOfgMOLMZOL  Lswsmmwo  FosGHMOEJd0 5™ Ls3dsolo s
3300905 3mwobmdm®mo  ImEvywgdooll 8md39w0gds. 306506 InEYIo  LEBMYSEME 5GBS
0530LR00, OYIEMBOL  4BLEBEOZMS Bmys Tgdmbggzsdo  EMsdsd s dbgwo  Loddgs. gb
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Q©95EMOS  29BLYBEOZOOos 9 3gMHdm, dogMsd 360d3bgerm3zsb, gdmbgggzsdo. gl G9dmbgggs dmoEagL
359. H™BY6IMM3IOL LoLBHYgdL (ob. [4]).

068030 ©0RIMIBE0sMMmO LoLEYIs FobolsBzmgds MHmymOE dvdog 395303096GYd0s60
396dm-Fo0IMgdmwosbo  obGHMgdsms LobGHdol sdmbsblbgdol bogmEg. b LobEgdgdo MMmogMHom
39Lsby  MoboMd0s  LEHBIOH GO 3mwobmdnmo ImEwwol  J390mEYadmsb. dglaggmolio
GHM3Mmy0-900L 990mEHsbom dmbgMbos 59 15650MdOL 3mIgmINOmBoHBIs® 93399 39303, FOB030
©0x9IM96-305mo  LobEJIgdIOL LodGmsgwg Godlo®mgdmwo  30dIOHEOL  3mobmdom, Bsoys
30396 gMaldsbosbdo (0b. [5]).

239630m5M90mos  Ig@oLdgBoE  d9MG030, s dOHIo  dJoEamds  ghmo  (33¢oO0b
2396DMmA5093w0 13630900l MgMM0sdo s 3930L50OL M3gMa30YE sSEMmOoEbasdo (ob. [6]).

3sllogMMo 3MMb9396M-3509MIGHMLOL FoBHMoEwo 3mbgdo gobbms©Es BMLgowo (33wl
d90mbgq3580, s ghms s KW-0m@gengdo. ©sdys®s 396mbozmmo «mmogmmEsmbiobs mobsmds
0605303  ©0xzgMg6305¢G LolEgdgdls s dobodserm@mo KW-0m@gergdol 943035¢96¢mdol 3ansbgdl
dmMob {ob. [7]).

36mgdGob smbo ©s 3g60gMH Mo oMgdeEgds
360HMm9dBHo  09gmM09mo  bobosmolss. 330JOMdm, G®MI o0ao  Loob@ghglm mbws ogml

2396BMy909do B6J30900L MgMOH05do s FMR03 0bsFo® LolEGoms MYMOHOSTO.

36mdGHob Batergddo glislitrmemgdgeo sdmisbgdo

©M350B300L 39d6030L 398mygbgdom (Mo 30AGSEOIM0 SEWAJIMOL gHmo Jugdgbds®yeo
399603995) 65356999305, GMT  4560L5BOZOML J03LobLZoL LogMEg MMAMME MIFOMILO FOBIMMMIOS
193900 B96430900L LogOEoLS, Bssg FobMLsBOZMgo 39Mdm  0bGHIYMIMHO  M3GMSGHMOYOO
009d3099605. JoMgdyeo LoghEg 99oEsg3gl 0dbgds ,0839wlLwWGO* BMBI30gdL. LadHmgd@o Hobswaowgds
0m35¢0bobgdl  LobiMmero Mool 935ME0L gobsfowgdqdol  FoMdmagbsl, MHmamz dozmlobligol
3bJd30gd0Ls 53 033MElwmo BMbd309008 Immwom. MHYy39d0 BwYbJ30900L Mo0dg L3gEoR03WGOO
30099900 53 3MLEGHOWJ305d0 SOLIIOD OHMEWL 56O MbS M5T5IMdPIL. U 3MBLEHONMI30s LEYEos©
390MHE0s, O b 39MEM®M, HMI 00 FgodEgds 3obBMASEIL bgdoLdoge FHzog LogmEgby,
Omdgwoi  90FMm30os  50x3b0©b  gdMmbgdoo  Mm3gMeGHMOmgdod s 0©II3MGHIBEHWMGO
™39M5GHMMHJO00) 395380090 JOHTI6JMB o33 YdMBOL 35bMbgdoom.

3MLgdM3BL 356Mmb03MMo LoMMgJzoMEo SBsb3s 3MEWObMIMGmO ToBMO3g00L LMLz osb M gozo
©0x9M96305MMo LobEdgdol LoIMm3wgbg. dBIBdMOZ5 OLTOL J0MbZs: TgodErgds M) sMS gl sbsbgs
293bomom “quotient map”. gl 3ombgs 0LZS (LYo Low3Mbol) 80-056 Fergddo. 0go Fobls3MMHYd0m
36083b6garm39605  Lbgoolibgs  2sdmygbgdqdoliogol, dsy. 950935@03me ImEgEo®gdsdo. 3Mmmgd@ob
96H091MH0 J0Dsb0s 35Lvbo 259(39L 59 JOMBZHL YOO (33w sOL Fgdmbggazsdo.

90 (33¢50L 3MobmTolmZol, MMAMOEF 359G 3bMBOWOS, 3sbdstmEgdvEos 3md3sbombo
35¢M030. gb 36905 0dwgzs LEFMEEgdSL oo Mool §OHRO030 OBIMHYI6E0WMOO ABGHMEgds
053043956m0 30639000 Hoaol §OR03 oxIMIDE30sMM 45BEHMEgdsms LolBgdaby. 3Gmgddol ghmo
30Db05 59 doE0sb 3¢5L03MO (36930L S BoJEOL AIBDMYSGdS B0 (33050l Fgdmbggzsdo.
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0995 5: bslsbzmem s3m3sbgdo B3gMmgdMozo oxgMgbaosmm™o, Bwblsombsemm®-oxgmhgbgoswm®o
5 303g60mEnMHo Godol 3gMdmfs@dmgdymgdosbo aobEmemgdgdologols

399L6memgdge 93335008 XABO: 03569 300MGdg (930l bgerddmasbgwo), byMam bsmodgysdzowo,
05¢nbsB 59MmMH 09, 3030 0900398300, bobM BoM(335605, MMM X mbady.

bs893b0gMm aobgmEBoEgds: . MBTsdol Lobgarmdol ds093s¢030L 0bLEGOGNMEBHOL oxyMIbEosWMEmO
2396@3MEgd900L obgmazowgds.

5.1. ogdols dmzeg BobssMbo: ©s3935300gds bofyol, Lsfgol-Lolobeg®m s LabaBrgmm sdmEsbgdoL
59mbsbLBJOOL 53MHOMOHIEO FRslgdgdol sboo 3gdbozs MHmaMME MYYEsMwwo, obg Lobyws®yEo
B399 gdM030  ©O0BIMNI63E0sHO s BBJ30MmbIMM-0xBIMHIBE0IWNMHO  YMEMEWMBIBOLS  ©
23963MEgdg00Lm30L s 3039MOMWMM0  BHodol  3ghdm  [omIMgdMEgdosbo  2sbEHmegdgdolmzol.
80@360@0 898959890 Lag?dZYLbY 3L 0Fbgds:
Lofyolo s3mEsbs 56503d0EMMO S POHMOMO S BIBNIMO (33¢sYd0L J0dsMm Lobymwsmwyemo
339169 30mboeM-089MH96305GOo 496EHMEGdgdOLmZ0L;
fmbosbo Lofgobo s3mEsbs  Mmomo  (33¢0s@ol  d0dsmm  LobymEs®yeo  gobbmaswgdmEo
©0xgM9bE0swMEmOo LoliEgdgdolmgzol;
50m396900 ©@oMObgls s 6godsboll BHo3dol sMfMxR030 Lolsbwzmm 30MHMdJB0M OHMOMO ©s
3B MOO 33000l F0dsMm  LobyMEsM o OBIM6E0OHO S BMBI30Mboe-
08909630500 456EMEgdgd0Lm30L;
396000 G030l sGfiMR030 53m356900 Bowawo Moyol gbJzombswmm-oggMabgoswmmo
296 ™ME9d900Lm30L;
50m396900 13909905000, LR BMPIO s MLOLOMEWMBdITo JHMBSEO 5TMbsbLBYdOL 56 -
1gdMdoL Jglobgd sOLYIOMIE MFOR030 BBIE0MbIMM-EO0RIMIBEF0SXMEOO A9BEHMEdIdOLY
5 Lol gdgdolmgzol;
LogMEOMO (33eoOol F0TsM™ 39MH0MEIENO S8MEBs BgMEY MHOAOL 3039MdMEMHO G030l 39MAm
§963Mgd905b 49bEHMEgdsms LolEgdgdolmgob.

5.2. 36G:mdgdol SmfigMowmds

3GH08omMEs© 0g6g0s 50fgMH0wo 5M5fOHR03, 9Mo3Boae B39Mwgdco3 onIMIBbEoITME ©o
36J30MboM-0n9M063E0sWE  LobGHgdsms 3Eslgdo, MHMIJWDIMZoLsE Lsfiyol  sdmEsbsl gL
59mbsblibms MLslGmeEm LodGsgany.

OIRILIOYwo  BZIIwdO030  ©oBIAIBE0 N0 ©d  BIbI30mbeEM-0gIHIbEoC M0
2396@MEgdgo0ls s LoLEBYIGOOLMZOL  AsTMIZEgMo  0d690s  39M0MEMEOL  BHo3oL  Lalsbwghm
59m3569%0, bewm @OMOmMo s FobMMmo (33¢0©gd0L d08sMm LobAWsOWMWO FobEHMEgdgdOLS @
LobGHYdgooLm3oL — Lohgolbo BmEsbs s 9MEIBId0 OMObEgls s 6303sbol G030l s z030
LobEBEOZOM 30HMBOOm.

3903395000l sHOHO0m 496BMYIOME0, EOHMOMO (33¢sEOoL FodsMm Lobywwstmwo oggtgbao-
3eM0 bobE)dgdobm3z0L 9393990 0dbgds Hmbosbo Lsfigolo s8mEsbol mgmEos.

m3GH0doemmEo©  0dbgds  s0hgMowo  sOLYdOMOE  9MHOBOZ  BY630MmbIEIMG-OTRYMIbE0IMO
2396@MEgdsms s LoLEJIsmS 3Eslgdo, MMIgGEmsE 299Bb0sm LIMRI® BOHEI© ©s MLOLOMEMdSTO
JOMB5© 53MbsbLEMS FMZ5¢39650gEBHM0560 LOTM3E9qd0.

dgmMg Gogol §OHx030 9mI033mgn0E0g0bE005060 835309 S 96035309 bm®mBsermGoo 3o-
39600 LoLEGYIgdoLs s sMIHMR030 3039MHIMEMHO LobEHIIGOOLMZ0L SagdEo 0dbgds LoghHomo
(33%290L 30356 39HOMPE0 STMEIBOL MJME0S.

5.3. 33em930L Mmd0gdGH9d0, 0930l 5JGHsemds, 33930l Losbang, 33¢g30L FJMMEMEMY0d

33wg30L  md09dBHgoos: 5) Lofgolbo sdm3sbs sMser03doEmeo Bmbdsombowm®-ongmgbioswmm®o
2396@MEgdg00Lm3z0L; B) Fmbosbo ULofilgobo s8mEsbs @OMomo  (33ws©ol  dodsMm  Lobymwsmeo

390339000l SHBOHOM 2o6DMAs©I0MEo O0BIMHEE0MO LolEgTgdoLMZOL; @) 39M0MEEOL GHo3ol
59m39bs oo Mool MgymEs®eo, Mx030 s ¥MMOR030 BMbIzomboeM-onqmabaoswweo
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23963™mgdg00Lm30L; ©) Lafgolo sdm3sbs s OMmObgls s BxTsbOL FBHo3oL s9m 356980 MHMOMO ©.
BPBMOO0  33Ws9d0L  803sMm  LobyMwsMwo  EOoRIMIBE0IMBO s Bwbd30mborvy-
©0x89IM096305WOH0  2obBHMEgdgdolmzol; q) 98mEsbgdo Bgmdgdso s dsMxz9bs bobgzsmmgmddby
239BLsBEZOHMo LHMIRs© HBOIO s MLILOWWMBSF0 JOMdI©O 5TMBsbLBYdOL sOLYdMBdOL Tglobgd
3MLYd0MOE  9MOHR0Z30 (39Mdm, 9dIb-BommgMols BHodol) KMbJEombswm®m-oxrIMgbEoswwm®o
2396@™mgdgdols s LoliBgdgdolom3zol; 3) LogmEomo (33esEol J0TsMm 39M0MEIEO s0Mm3sbs dgmdy
®030L §OHB030 s 5MfOHR030 3039MdMEMHO LoLEHdgdobm3oU.

0990 5JHeEmds:  golyaro  byy3bol 60-0s60 fargdosb ©sfYgdwo ®odwg Lsfygobo o
LobaBghm  58mEsbgdo b39Mwgd®mozo ©orgMIbgoswm®mo ©s BMbJiombswm®m-ongmgbiosww®o
2396@Mmgdgdolomzol  0bGgbLlomMs  Fgolfegangds  LmGgo 98 3g®omdo:  9) Bogdmer  odbs
316396 GHMmO 99390, OMIgddsg 99BE-bogegds® ILMIEgdmEo Lsbg dobigl  3wsbogw®
LobaBOZOH@  5dMmEsbsms (3mBo-bogmerg@ol, 39MHomneo, otmobergl, 6godsbols, dgMgweo, gswg-
39Lgbols s 9.9.) MIMOOL MYYMWsMHEo B3gMEgdM030 ORBINIBE0SMMO 2bEMEadIdOLmZOL;
0) 53960 0dbs 3mdol STIMEIBOL MGME0S 3MHE390WOL SHOMHOM FobBMYsIOIEO MYYMESHVIEO
©0x9M096305mHo LoLEJIGIOLMZOL s 23I0EYS LIMoMDBYo BsdoxJdO SLgmo LolbEgdgdolmzol
LoboBZOHM  58MEsbsms MIGMOHOOL LsxdzeErgdol sboggds®; g) 9390w 0dbs LoloBgm™M sdm3bss
09005 EOMOMO (33000l J0ToMm 5M506EYMYd9®O Lobyes®@dIdOL IJmby R MI6E0sw GO
2396@MEgdg00Lm30L s Jogden  0dbs  Loob@gmalem 899aagd0  MmOFgmGowmgsbo ©s  bsfyolo
59m356930L 5dMmblbsEMdoL Tgbobgd BsBMMO (33w sEIdoL 80dsMm Loby WMo oBIMbE0sWMGO
23963 ™gdgd0Lm30L; ©) 5M953GMbMI0MOO OBIMIBE0HO FoBEMEGdgdOLMZOL FoMgdE 0dbs
5365996 GHwMHo 9909900 R3gmdgde ©s Palog®, 39Mdm, LHMIRSE DO s MLsliMYEMdSTO
JOMB5© IMbMEHMbME s Mbgzs 53Mmbsblibms MmgmEMool sbsggds (ob., dsgswooms, [1]-[37], [92]-[141],
[145]-[150], [152]-[158], [162], [164]-[166], [168]-[171] @5 0 0000 gd0 0GHIOEGHNMS).

Mo 99gbgds  FoMdmaygbowo 3Hmgd@ol 1.5 39bd@do Bsdmmgmoer sdm3sbgdl, obobo 33wsg
B3¢ gds0 dglfogaroero MBgds. 53 botzgbol 8g3Lgds, Mog h39bo bo3zzwgzo Mol gMHm-gMHmMO JOMHOMHPO

d0Bsbos, 9333909095,  B39MgdmH03  ©O0RIMIBE0ICME  2obBHMEWYdsMS  MIMOOOL MO ©d

3dBH 990 3OHMBEYIss.
B39b0 dgmeyg doMomso FobBsbo M39300MH@Ids 39M0MEME 5FMEsBIdL 3gMIMFsMIMYGdMEGd0sbo

23963 ™mgdgdolm3zol. SLgmo  gobBHmgdobmgzol MHMomo (33¢sol dodsMmm 39MHOMEEO 53mEsbs
315635M9L  3¢0oL03MHO BIdMMTYdOL  258MJ39946900E WIIEY SdBHOMEs© ®Bgds. dob Fodstron
06@gtgbo 9603369 m3zbo go0boMs Tob F90gy, ®o3 IEHZ03IOME 0gdbs 000D oILZEroL
gd0L* bbgaslbgs 306000630 [172] s 899998539099 0dbs . 3mbmsgsg30l odMsEool dgmmeo [173] ©s
3. 36MgBolols s . bomgbdgMaol dgomgdo [161], Moz gBwydbgds sbobgzgol bsMmolbol ™Mgm®mOsL. 3
00m3o60L Igufogersls blgbgdmmo gmmgdom 309dmgbs BMbdgbEwMmo gsdm3zgagggdo [144], [151],
[159], [160], [163], [174] (ob. sptgmgy, [142], [167] ©@s 0 000MYOMEO WOEIMGHWMS), MMIGELDS
3900098 ©@©ob fgb®moado dmbgdMO35 ©YJds Logombo LogMEOMOo (33¢5OL J0dsMm 39MOMPIEO
39mEobol dqlfogws®y. dgmeg Mool 3039MdMeMEmO LobEgdgdolmzol gl Mmoo @S LsobEgMHglm
59m396s BogdBHMdMm035 dgmLHogergero RGOS s dolo MgMEOOOL 93909, o3 h3gbo Lo3zergzo mgdol
d9mMg JoM005©0 0B, (35LIBI 5o mEOs.
33930L Losbang s 890MEMEMY0s. 33¢30L Losbang A9630MMdYd0s dobo JoBbYdom, MoE 4v)-
@olbImdU:
- B39mw9d6030 ©OxIMHI6E0sMMHO s BBIE30MbIMM-oRgMIBE0IC MO gbEMEgdadols s
LoLEYIJOOLMZ0L @S  FBEBMYSIdIMo  OBIMYEE0sMGOO  LobEgdgdobomgzgol 1.5 3MbdEdo
Bodmm3e0e0 59mEsbgd0l mgmMools 5390s;
dgmMg Mool §HB030 s sMMx5030 3039MdMmEIMo LobEH)Igodolmzol LogmMEOMO (33WsEOL
90356H® 39MH0MEOYE0 58M3560L MMM 5390L.
331930l 3gMEMEM™MA0s ©98Id0gds 33M0MEWE Fgxsligdsms Ggdbogsl, MMIwol ©sdw)dsgzqdss
31939 39035¢0L{obgdmwos B39 d3MmgdEoom.
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5.4. 5590190 OoEIBGHYmo dmbs3gdgdo (Bmym® 09gbgdgb domgdmen dgogagdls)

390mm535Hg0mo  3OHmgd@Bol  93GMmMado  fargdol  dsbdowbg  sdBome  LsdgEboghm-33wg30m
Lodmdoml 9fg3096 s Fomo TgbogM o F9EIagd0 oGRS 36MdOEO OGIMYI6E0sME JbEM-
90535 MgMEOHO0L 139(305¢OLEJOOLMZOL.

03569 3009Msdg [92]-[117] 003wgds Lobamws®mwo ©oxgMabEoswmemo  4sb@mEwgdgdolmzol
LoLoBWZOM  5TMEIBIMS  MIMOOOLS S 9MVS3EMBMIOME  OGFIMIOE0IWNH  gbBMEgdsMS  SLOT-
3GHMGOH0 MJMMo0L gOHm-9Mm ©sdxwydbgds. dob dogh sdwdsggdwyeo GgmmEIdO s J0WIOMEO
0930096o 990093000 BIOOME  godmoygbgds  Lsdgboghm o hs@dmsdo. 39Mmdm, olLobo
sbobmaos gbozerm3gome s8m3gdgddo [135], [137], [158], dmbmyMsgogdls [128]-[134], [136], [138]-
[141], [143], [145]-[150], [153]-[155], [158] @5 36935¢03bM356 LodgbogHm LEsE09gddo, Losg 094gbgdgb
A9630b9dL  ,,0039L0bL30-3MBPMOH093-300MMdOL  MGMEMATs”, ,300MMEdoL W,  ,300099Msdol
GO, ,30099M530L  J3EslgdO®, ,300MA0L  5TMEIBS, ,300099M5dg-3306035d0L TFgBoligds“ (ob.,
dogoomaq, [139], [158], [165], [168], [171], [175]).

15393B0IOM WOEIOIEHWEST0o 939 J9MASP BMdOOS LYMyM boMmOdYYSZ0WOLS S MMG X Mbodols
[50]-[91] 8vbsTxbEHwMHO 9wgag00 sOLYIOMs® SMfMHR0Z0 (39MIM®, BSMOLLMOMOZ0 SMHHBOZMBOL
9Jmbg) 3039MdmEMo 256EGHMEgdgBOLMZ0L LoHyob-bolaBOZMHM sTMEBsMS AEWMBIEIMYMO s WMmIs-
M0 58mbLBIEMBOLY S BYJINJJB5EO 8MBbLLBYIBOL sGlgdMBOL Tgliabgd.

Joebs®  5dmMEOosl  LobgEmsb  ©s393d0MHGdME0s  ABDMYSIOMWO  OFIHIBE0sWMMHO  LoliEg-
3900Lm30L LalsbEgOM s0ME3BsMS MYMMOOL bwydzegdol 539ds [1]-[37]. MY coMmlieneg 3 E3S0-
@obs s dobo Imfagzggdol Joge sLgoo LobGHgdgdobmgol dbmerm 3mdol s8mEsbs ogm dgbfageowo,
obog M9y Jgdmbgggzsdo.  3Ms0bEJRMYds0  LobymwsmMdol  ddmbg  gebbmyswgdmwo
©0x9M963E0swMMmOo Lol dgdolmzol 3mdol s9m3sbsE 30M39WsE 53MYmNZY 8. sSFMMEPOT FodmO33W0s.

Bobm go®339600L [117]-[127] Go©gdw@o 593l alMvergdweo babosmol 899900 Lobymmatvye
LoboBEZMOM 5TMEBsMs MYMMOsLs © MBEOWSEO0L MYJMOOsT0. 3gMIME, ol BSBMOO (3305 JdOL
0085600  LobaMEsMmwo TgmMg Mool OBINIDE0MMO  FoBGHMEgdgdOLMmZOL sdmblbowo g3l
369Hgm0LS @S 3MToL s8m396900.

3030 89M039wsd30e0 [38]-[49] FoMTs3000 033093l 396G Fo®ImgdEgd0sbo oggMgbaosw Mo
23963 ™gdg00Lm30L Lofgol LolsBOZOM S LELEBOZMHM 50M(3569d0L STMBIBLBYdOL Ll Lbgzsmdosbo
9900MmEOm 539000 L30mbL.

5.5. 115330930 0930l 3GLO s 39(360xHMIErO MOMYITYIEDS

B399 9d6030 ©oxgMbEoswMHo ©s BMbJE0Mmboe®-or MBI  QobGMEgdgdoLs s
LobGHYIgOOLM3OL s TgmMg Mool  3039MOMEWMo  LoLEJIgdoLm3oL  FMTs3wGds  LolobLgH™
39m35bsms 331930l FgoM©Ydo, Mol Loxwdzgwbgz 903905 obgm LobsHOgm™ STMEBsMs EILEW-
WMo MIMO0s, OHMIWYdoE Mg Bo3wgds  Tglhegowo b BoJ@MdM035  FgMLFagzwgero
HP9gdMo.

5.6. 0930l Botrergddo dglslitregdgmo s8m3sbgdo g@s3gdol B3zgbgdom s dmbagrmebgmo dgwgagdo
Ls0sbsm 060393 ™Mgd0m

2024 oo
Lofigolio s9m3sbs 5Mem038o3m®o 53v96d30mbocmy®-oxgMgbaosmnmmo gob@Emegdgdoliogol
m3GH0dsem e 0g6905 50HgMHowo Fomseo Mool oxgMHgbE0swMH s Bb30MmborM-oggM9b-
3056 A5B6EHMMGdIMS s LoLEGIsmS 3Eslgdo, OMIGWMoNZoL 3ol sTM3sBsl 9d3l $TMbsbLLEMS
MLsbEYYEm LOIMSZWY.

Lofigolio 58m3s6s MHM000 s BsBMOO 33eogdoL 80T5M0d LobYIMMHMEO ORBIMHIBEIEMOHO ©s

36 30Mbsew@-oggMgbEosEM™mO 33bGHMEgdgdolmzgol

OMOMO S BsHBOHO (33¢00©Jd0L F0Tom LobyMEIsMEo ORIMHIBE0IWMO ©s Bbsom-
Boem®™-005396096305¢M0 456EMEgdg00LmM3z0L oAgboo 0dbgds 3mTol sTMEsBOL STMbLBsMBdOLY
Q5 39¢LObOE STMBLBIEMBOL HMI5YTX MOJLYISO 153TMOLO 30MMdYdO.
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Pmbosbo  Lsfigolbo  s3mEsbs  505063gaMgdso  Lobymmommdol 9jmby as6%bmysgdmmo  fHxozo

©ogMYbE0sMMmo LolEgdgdolbmgols

296%Bmyogdmo iHx53030 ©ongMabE0swwmo LolEgdgdobmgol sM50bEYAMIds©o LobymEsHMdom
5039600  0dbgds:  5) fmbosbo Lsfgolo sdm360L  3MEYEHMEMBOL 930 gdgEro s 1s3dsMolo
30000700; d) fmbosbo Lofigobo  sdmEsbols dglisdsdolo  Lbgsmdosbo bdgdol  s0bodbwmeo  s8m3sbol
59mbsbLBOLZID 39dSEMBOL 5ME3OMGDIEO @S 153TSMOLO F0MHMdYdO.

LogMHEomo 33wsEolL 8085G0 3gMHomEvyeno sdm3sbs 3gmg Gogol §MHegogzo 8dogz3mgnoEogbdgdosbo

9353650 3039MdmEm©o  LoliGgdgdolomgol, MmAmgdos [sMdmygbowos dbmmme dgmeg Goyol

3063 Hs®3mgdyemgdoc

33Momermen  Ggi3ebgdol  dgomEom  sagbowo  0gbgds  98mbsblbol  gMmogMmmds,  bmerm
3obsliosmMYdgEMs FGoMPOLY s SJoMLMbOL 3M0bE030L godmygbgdoom sdmbablibo s0ggds 3350MSEvY-
69ddo.

06@035¢MMm900:  2o9mbogzgybgdws googagds 5 0063 Lodgabogm Bsdmmdo s bsdggboghm
B0OH9950BY 4oL530009do IMIBsEIds 6 Fo0b3 Imblgbgds.

2025-2028 fergdo
© L @OMOMO s BB (33¢9gdoL F0dsMm LobyEsMwo oxIMIBE0SWMMO ©s BMb-

J30MbsM-0xgM9b305OH0 2bEMEgdadoLm30L oEYIBowo 0d6gds 96339090 SHMOM
33000 30OMDYd0, HMIMI003 Bsmsbsm® MHOHWD39WwyMRIb oMobergls s Byodsbols
Go30L  5M5(Mm8030  LELLBOIOM  5TIM3BsMS  5TMbLBsEMOLS s  Folobo  SFMbUBsEMBSL
(2025 §.).
95050 Mool ORIMI6E0HO S BMBJE0MbsMG-EoRIMI6EIMEO bEMEgdIdOLS s
LobEYIgOOLM30L sEAJboo 0d69gds 39MH0MPMEIOL BHO3oL SMFOROZ LoLsBPIO® sTMEBIMS
500bLb5EMBOLS Y (35eLIBIE 5TMbLBSEMBOL Ls3dsM0lo SoMMdYdO (2026 §.).
sMLYO0MOE 9MIPOR030 FoMoEo GOl BbJ30Mmbs®-EoRIMI6E0sMGO ABEHMEYdYdOLS
5 LobEgdgdobmgzol sdE30390wo 0dbgds MgmMmgdgdo BgmJids s LHMsxs© BMEs©
50mbBsblbms 36535¢35605993M060 LBLodMO3ggdol sMLYGdMdOL Tgbobgd s IYIbowo 0dbgds
5060360 58mbsblibgdol sbod3GMEWGMO Fgxisligdgdo (2027 §.).
sMLYO0MOE  MFOBOZ0 Toawo Mool OBIMHIDE0s MO s RBMBJEoMmboem®-orgMm9b-
3050 LobEYIgdobmzol ©IEZ0(3900 04693 MYMEYIgdo  MLILOWMEMdITO  JHMdI©
Mbg3500 5dMbIbLBMS FMZ35350589FHM060 LOTMHZ3EOL  SOLYIMOOL Tgbobgd s sgboo
096905 59 59mbsbLBYOOL SLOT3EHMEHMO Tgz3sL9dgd0 (2028 §.).
3650639309050  LobamwsMmdgdol  ddmbg  [Hxzgogzo  0d3MEbyMo  OxYMHIbEoIwMo
LobEYIJOOLMZ0L OEYIBOWO 0dbgds: o) fmbosbo Lsfigobo s8mEsbol 3MEgdEHWEMdOL si30-
9090 5 15305MOLO 30MHMBYO0; B) frbosbo Lsfyolo sdmEsbols glsdsdolo bbgomdosbo Ldqdol
00b0odbmo  53m39b0L  50MbobLBOLZID 3M19dSEMBOL 9930w gdgo s 1s3TIMOLO  J0MMBJOO
(2025 §.).
OMOMO (3350l 308sMm 5M50bEIMYd50 LObyMEsG™MdOL TJmby sMfHMR0Z0 4EBMYswY-
oo oxgMgbaoswm®mo Lolidgdgdolomzol sygbowo 0dbgds fmbosbo Lsfgolo sdmEsbols
50mbLbs MBS s Foelobo sdMbLBsEMBOL oHMdgdo (2026 §.).
5039600 046905 2563399900 sHMH0M M3GH0To MmO 30MHMdYdO, MmIwgdos OO Mbzgarym-
396 §bosbo Lsfiyobo s9mEsbol 3mM9dGHwEmdsl EOHMOMOo (33¢s@olL 80dsMm Lobarmstrmwo
3M3FOR030 2obBMYsIdMo OoBIMHIbE0sHo LobEgdgdobmgol (2027 §.).
QOHMOMO (330290l dodomm LobYMEIsHIEo 5MHMOR030 obBMYSYdIMO OFIHIBEOSW MO
LobEYIJOOLMZ0L WOYIBOWO 0d6gds fimbosbo Lsfigolo sTmEsBOL Tglsdsdolo Lbgomdosbo lidqdols
50603690 53m3560L 53MbIbLBOLIGH 3BgdsEMdOL Ls3dsMolo 3oMmdgdo (2028 §.).
33Momrme  9g30bgdoms  9goMEOm  ©sEJBowo  0dbgds  LogMEomo  (33¢sol  dodsMo
396M0MmEo 5dm3560L 5dMbsblBOL gMmsgMmmds dgmmg Mogol §OHxogz0 v90d033Mm95303096-
3900560 935305 3039M0MEHo  LoLEBHYIgdOLMZOL, MMIWgdoi Fg0339396 30390 Mool
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§o63MgdegdLsE. JobolosmgdgEms FgmmEoLs s sbggoOLMbol 0bEgaMowM A9BEGHMEdIMS
LobEYdsbg, OMIWOL sdMbsbLBO s0qds F00EY3OMdOMO TosbErmgdol dgommeoom (2025 §.).
dgmMg Moyob §OHR030 3m080330M983030963J0060 96593536090 bm®TsMo@ 3039MdMEIHO
LobEYIgOOLM3z0L, OHMIWgdoa TBMWMmE JgmMg Goaol 3gHdm [oMmBmgdMEdom, S3OHOME™ME
395350900 IgOMPO® sH0bEIdS LOgMEOMO (F3WsEOL FoTsMm 39MHOMPMEO  SMEBOL
50mbablbol  9M5IOOMds.  M300m  s0MbsbLBO 3o 02905  3Z9OIEHMHFOT0  SbygomLMbol
36M0b3030L5 5 BobslosMgdYE ™S Fgmmol asdmygbgdom (2026 §.).
LOZMEOMO  (33WOEOL  F0TsM®  3gMOMEIWO  sTMEsbs Fgobfagengds dgmeg Gogol fMgogzo
09000339303096¢)900560 5659353609  bm®mTsgrMo  3039MdMEHo  LoliEgdgdolmgzol,
MmIgdoE 990339396 306039¢0 Mool FoMmdmgdmmgdlsg. 953Mm0MMHE Ggi3slgdoms FgmMEOm
©50H303©905  99MBbLBOL  9MmSIOHDHMDS.  Jobobosmgdgerms dJoMm@ObLy s  SggoMlmbol
36063030l 250myqbgdom  sldmo s8mEsbs 90094396905 ZMeEIML G030l  0bEgaMawH
2396¢Madsms Lol dsbg, Mol s8mbsblbo s089ds 300Y3OMBOm Fosbermgdols IgmmEOm
(2027 §.).
LOZOEOMO (33WsEOL FJ0ToM® 39MOMPWO sdMEsbs Fgobfagengds dgmeg Mool SMfMGR030
3039Mdmmo  bobGHgdgdobmgol.  sERObEgds 30MMdYd0, GMIWYdoE Lomsbsmo Mb-
639ymxngb LMo s0ME3S6OL SBMBLBIEMBL, (FoeElsbsE 5FMbLBsEMBSLS s 53MbsbLEOL
3®5MLYdMdL (2028 §.).
4m390Hom®mo© 259mbodz99bgdws© 250093995 5 85063 LodgbogMm Bsdmmdo. dowgdrmwo 99w9y9-
00 ®9a9maMMEs© dmblgbgds 4obymaomgdol Joge MmGYBb0BYdIME LogMmsdm®mobm 3mMITM3gdL
©0xgM953E05WME 456EMEgdsms MZ0LIdMOZ MIMMOLS S LalsBIMM 59M3bIMS MYMEM05T0, 6O
510530l Lobgermdol domgdaGozol obbEo@wEol bsdgsbogmm 3mbygmabiEogdls s LsgMmSTIMGOlMm
Lodg b0y BmE¥IgdL.

5.7. b59H35TmGOLM LsAYE60YHM Ms6SFAMGMIEMdS

09dolb d9aLEMMEgdEgdl 9930 BsdgEboghm 3mbEIIEJdO: BHoMSL F936963mb Labgwmdols 30930L ghmg-
b mboggdlo@gd™mb, dghbozmzol Lobgwmdol mglbol gH™mgzbwme  wboggdlLo@)BH™Mb, BdMbmL
3995m@myom6  bogzgmLo@gGmsb (Bgbgmol MHgldmderngs), 3swo33ol Mboggmlo@gdmsb (bgbgmol
M9L3wIBd03s), 3033Mm30L Yb0ggMLOGYEHM (1baMgmo), BEMMHOEOL GHqdbmemaome 0blEoEEmb
(09dMbo, 597), 306H:mLodol MbozgMLOEYGHMB (053mb05), Mmool dg3bogeMgdsms 935009900 do-
099530300 06LEHOGMEHMb s bgbgmol 8gEbogmgdsms 53509800l Fomgdo@03zol 0blEoEEHmb.

©OxIM96E0swMMHO 49BEMEWYdYdoL gobymzowgdol 0boEsE0300 BEM0s MEBTsdol Labgwmdol
3509953030L 0BLEGHOGHMEGT0 gm3z9whHroMms BHMEYdS LogMmsdMmMOLMm 3mM3ITM30 OGIMGBE0SW M
2396@MEgdsms M30LgdM03 0gMM05d0; Aobgmzogds hgbgmol 393609Mgdsms 9395009d00L Fomgdsdozol
0bLGHOGHMEHOL 09653MMIGEMS XIBMIE PN 5HOL LELLDBWIOM STMEIBsMs MgMG0sdo Bgbgom-
Lodommggeml 30mM30m30L MmMmYsboBGMMO, MHMIGELOE MM BoM©Yds J. dMbmdo.

5.8. 8tb5399900 0930l GgaLErEgdgms 3MBE035309d0LS s 30GOMIdOL 0bEYJlgdol Tgliobgd

3v90¢003530900L Br502009bds

998030969910 2980399698010 LGsBogdo,
# 23500, bsbgeo dmbmy 5530900 3500 dmM0ol 0335g&-B5JBHMM056
@5 dodmboeggdo F9@bsengddo
1. | 3o@Msdg 03569 9 211 (122)
2. | bo®odgysdzomo LotMym 4 119 (72)
3. | 88mM0s dogmbsbo 3 105 (24)
4 | 39603958300 030 1 81 (23)
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5. | 356335605 bobm 52 (22)
6. | xmbsdg mms®0 83 (51)
30GH0Mgd0l 0bgdlgdo
Publish or Perish Scopus Math. Soc(is)'i\:tégAMS)
# 33560, Labgro (}(1;(:)(306)365 GOG0MYOs (6&?30@) 06)?)63@
©3dbo) (h 0bggbo) 93GMHMS M50m5MdS)
1. | 3009Msdg 03569 5092 (31) 1163 (18) 1716 (579)
2. | bs®0dgysdz0o Lghym 685 (12) 257 (8) 204 (74)
3. | 50m6©05 Foebsbo 590 (13) 326 (10) 92 (39)
4 | 396039@5d300 4030 399 (12) 150 (9) 105 (106)
5. | 856335600 60bm 217 (9) 117 (6) 80 (66)
6. | xmbodg mms@o 312 (9) 104 (4) 93 (42)

5.9. 30306 MWO WOGHINSGHMIOS

) 930l FgaLEHvegdegdol dmbmyMsx0gdo s dmerm 500 fiemols dsbdogby bsdgEboghm FmMbBogmgddo
359mg399690wgeo 65s8GMagd0

1.

10.

M. Ashordia, The initial problem for linear systems of generalized ordinary differential equations, linear
impulsive and ordinary differential systems. Numerical solvability. Mem. Differ. Equ. Math. Phys.78
(2019), 1-162.

M. Ashordia, The general boundary value problems for linear systems of generalized ordinary
differential equations, linear impulsive differential and ordinary differential systems. Numerical
solvability. Mem. Differ. Fqu. Math. Phys. 81 (2020), 1-184.

On the general linear boundary value problems for impulsive systems with singularities. Georgian Math.
/.21 (2014), no. 1, 29-39.

M. T. Ashordia, A multipoint boundary value problem for systems of linear generalized differential
equations with singularities. (Russian) Differ. Uravn. 50 (2014), no. 8, 995-1010; translation in Differ.
Equ. 50 (2014), no. 8, 987-1002.

M. Ashordia, On the nonlocal nonlinear boundary value problems for systems of generalized differential
equations with singularities. Mem. Differ. Equ. Math. Phys. 63 (2014), 141-149.

M. Ashordia, On the solvability of general boundary value problems for systems of nonlinear impulsive
equations with finite and fixed points of impulse actions (with G. Ekhvaia, N. Kekelia). Bound. Value
Probl. 2014, 2014:157, 17 pp.

M. Ashordia, On the well-possedness of general nonlinear boundary value problems for systems of
differential equations with finite and fixed points of impulses (with G. Ekhvaia, N. Kekelia). Mem.
Differ. Equ. Math. Phys. 61 (2014), 147-159.

M. Ashordia, Antiperiodic boundary value problem for systems of linear generalized differential
equations (with G. Ekhvaia). Mem. Differ. Equ. Math. Phys. 66 (2015), 141-152.

M. Ashordia, On the solvability of multipoint boundary value problems for systems of nonlinear
differential equations with fixed points of impulses actions (with G. Ekhvaia). Mem. Differ. Equ. Math.
Phys. 64 (2015), 143-154.

M. Ashordia, On the solvability of multipoint boundary value problems for systems of nonlinear
difference equations (with G. Ekhvaia). Mem. Differ. Equ. Math. Phys. 65 (2015), 151-158.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

M. Ashordia, On the criteria of well-posed of the periodic problem for linear systems of impulsive
equations with finite and fixed points of impulses actions (with G. Ekhvaia). Proc. A. Razmadze Math.
Inst. 167 (2015), 93-98.

M. Ashordia, On the conti-Opial type existence and uniqueness theorems for general nonlinear
boundary value problems for systems of discrete equations (with G. Ekhvaia, N. Topuridze). Mem.
Differ. Equ. Math. Phys. 64 (2015), 155-162.
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6.1. 06¢)93M5cIM0 M3gM9GHMMYPO0 @Ol XJMBIODY;

6.2. 3500935303900 0Bl 59356900 mbgmo bgwymgdoliogols;

6.3. 3m39bEosms dgomEol s9mygbgds gobBmysgdEmo 0gMTM-gegdEMm-053b0¢M-M935MdOL
0gm00L 8gMge ©d 3HBsMoL Go3ol obsdogol s3misbgddo;

6.4. 0gMAM-gegd HOm-353603HM-MY3500 Lbgmmols s Lombol wMmogMmgdgegdols LsdysbBmdommy-
00560 5803569005

6.5. Boe@Ol 293M39¢1gd0L 59m356900 3MOLEMYALS s IgEsaslsemgddo;

6.6. d¢3bG0 MY3500MdOL dmTgbE Mo MmgmEMmOol 53m3s6gdo bobmbols gi3gdE ol gomgsemolifobgdoom.

890L6ma0gdgo: 5. GBTodol  LobgEmdol  Fomgdo@ozol 0bbGHOGHMGHOL  FomgdsBoldmemo  BobHozol
239bgmzomgds.

033@0356M900: MHMEob ©EBZs (9ol bgarddwzsbgao), mmst F390v9s, mgbaod dBm3MGO,
Q53000 35396509, 93mobogn 4sBghosdg, Mmsb@ gobghosdg, a0mMyo F3ows; LsbH. Lofyoligdby:

93939M0bs 3gbg33900.

73900 S0fgHoEmds.

6.1. 063935¢M0 M3gMGMMIB0 @Ol X3BJOBY ((Mesbo EBZs, 1ba0D d9hm3MG0).

290033 gwemo 04bgds Lbgosbbgs bobol 3mbzmenysool Godol 0bEgaMemm®mo gobdmegdgdo
ol 5xax3gdby, GMIWgdos bldoMo §oM3modmds  39MHIMFsMmBMIdosbo  ©OoBIMHIbE0 MO

2396@™ME90900LsmM30L LMY LELsDBWIOM 58MEs6gdT0.  bgmo FogoWoMYdO dMErm EOMIEY 0Ym
RO0gLs s d90obol BHodol 3mb3mev00L 2obEHMEgdgd0, HMIWgdoa Fo®dmoagl 30mbzmewy309dL
@0l 5¢g0M9xdHg B30 MHoEbams WIMIBY s BobgzsMma®mdby.

0mm O™ 50dmhbs, MHMI 43b3zads IMZ3so  Sbgmo  3MbzmEE00l  J9BEHMEdd0
bbgoolbgs ol xamxngd®g, M™MIgEmsg 9§30 290mygbgdqdo 8smgds@doldm®o 130Bogol s9m356500L
3322930LL.

6.1.1. GgLog5emO.
093009y, 39MdmE F5009d5EH03Mbms, ©OE 0bGHIOILBL 03yMHMdL ol 58m36900, GM™I9do;
§oM80m0dmds  Bo09FoGH03MM  BoBogsdo s sOhgAL oLy  BoHozWH  IOMEILIdL,  OMYMOOES
©M93500Md0L MGMOOO0L 5dMEDYd0 (B0OROEJIOL S dgeErgdol Wbzol 3Bmi3gL0, FoMLYdOL dm©gErgdo,
0HoMgd0 MY39© 29Mgdmdo),  93MBGHOIMNMO O JgJBHOMTABOGHMMIO GO GdIOL  OBRMIJ300U,
2906930L5 o 969330l 53M3569%0, Lbgryeol IMdMmSMds (0500 FMMOL BYdYIH0MO bsliosmol) 30MmM ©s
596006580376 256M9dmdo. s1gmo $dM(356900 500fgMHgds  39MHIMFoMHTMYdME0sbo OB MYbE0s GO
2396GHME90900LsmM30L LMo BsbsHEzmMm sdmEsbgdom. 53 5dMEsbgdOL Tgbfagusl, ™mogol dbGmog,
00345356100 bbgosbbgs Lobol 0b@gatommMo o 063 936™-©0x9M9b305¢ M0
(BLI3EMEOBIOIBFOIO0) FBAMEYOYOO.FgLF>3w >3y
36MmgdBHob 306039000 933™MHYd0L JoghH Hodliyendo dglfogwrowo ogm gmMogl s geobols Godol
3Mbgmem300lL  2963BHMEgdgdo, dso FmMol  §yzgdHowo Loddmemgdom  (LoddmeEmgdo  FooEYds
3006393 OHO  296GHMEGdGOOL  BOMMZ3gdOL FMOoglh 96 Fgeobol AsMsgJdbom). 53 Fg9AgdL
50dMohbIm  FoMNM  godmyabads obgm  58mEsbgddo  MMAMMOEss dHBIMId0 MY  d3MgImdo,

33798H0391M0 ©d 9JegdBOMTRBOEMMO B gdol OFMod300L, 350bg30Ls s 96MY33eol STM(356900.
0mEm EMML 50dmMBbs 30093 gPMo BH030L 3Mb3zME300L F9BEGHMEGds ol XyMnbY, 3gHdm
LobGwen  8mbs3zgombg  (-1,1), 6m3gbsg  90dmsBbos  gsdmygbgds  3Gob@Ewol 0b6&9a -
©O0x8IO90E0sWE  2bBHMEWgdol  BmLE  S0mbLbsdo (30 IFMHObsZ0L BMMOL  FMIMOMDS
9960065303996 65350000), BHMH03MIOL S WoztMgbE093-d0f5dol 0bEHIMIGHO 496EMEgdadolL D@
50mblbgddo  (LsbsBzmM  sdmEsbgdo  Tghgmwo  GHo30L  ©oxIMHIbEoswMo  456E@MEgddoLsM3Z0L,
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OH0Iwgdog s0hgMgb 99MHM©0bsdo3MM Bs3odo Lbgwmol dmdMsmdol OML BgdygMomo dsM0geHoL
©50dEg39L).

3H5000 2obs M 363300l ABEHMEdgd0 Fg@ow 86003bgErm3zs60s A5dMmygbgdgddo, Mmd
36583900 3009350 5000 458M 331930l Fdobs 509do@03we SL39dEHgdDY.

6.1.2. 330m930L Md0gdHgoo.

05393300 bs3g3bogem 33930l JoBsBos F930LFogwmo JMbgmErw 00l BHo3ol 0bEHgyMow Mo
©5  06@¢930Mm-0xqM0b30swmGOH0  25bGHMmgdgdo  Mhyzgdo s Py3zgdowo  LoddmEmgdoo ol
X39890%9, OGmamOog M55 390HgbdgMaol xymBo,  LaliMo 4590l JMmbggdo, LolGwmo s
MLslEWMW® 30MH5doEIdo s Lbgs Lbgmemgdo, Losi dgbodergdgamos ol xamxol bGHMmwdGOol
5760

abgomo  3mbgmeE300l  29bBHMEgdgdOLIM30L  LsFoMm  0gbgds  FgLsdsdobo  5I3E0MYdMEO
d9lgol  3mBGHbgoswms  LogMEggdoL  gobds®mGHIds s dgbfags, MMIEgdois 0gbgds dMbadMmogo
bogM3ggd0 Tgbodsdolo 3mb3zmewEo0l  gob@EHmgdsms BMGo s0mblbgdol Lbsdmabgwow s dsmo
336M0MmOHWo LogErwyzol alvybo.

6.1.3. 0990l 5JHMoemds s Losberg, 33¢mg30L B9MEMEMYOs:

OmamO3 930603bgm 0bBHIMIm ©s 06EJaMM-©0RIMIBE0E  45BEGHMENdIOL 2s9Bb0sm
BIOOM  25dmyghgds F50gdo@03ME B0B0Isd0, MOYPD Fomo LMoo Fgodergds AsIMIZEgUIE
0d69L  LobOBOZOHM  0M356900 GMIWGdoE SOFIMID OO BoHBOIMO 3OMEILIdL (YoMl
09605, dBsMIOOL 5dM356900, MbgEo Fo®ligdo, 53LEOIOO s JE9dBHOMTA60EHMMO Fow®gdol
QQOBM305, 3506935 s 99335, LYool FdOsMds 30QMHM s 59MM0653039H FoMgdmdo, Fsm
0oL BgOAIH000 bolioomob), s1ig39 BOMEIMPOWO S FIMEMY0NO FOMEILYDL.

@ob X29953900 Lodmogdol 0deg3s 99 XBIOBY OMIOPO BMOTom PoboTsMEHML 35500l
Bmds, BYOHOIL oMsgddbs s 3MBzMEM300L M3GMOGHMMO, BdgLYEOL 3MAEHIBE0IWDs 5EI3EHOMIINEO
LogM3g. 3Mmb3ME300L 0b6EJOM-EORIMIBE0IMEOO gbEMEgddo 5TMOoblbgds Bs3gBHowo FmGmToom.
093600 (36Md0w0 29bGHMMYdS 258MmYgbgdgd0Eb, MMAMMO359, FoROWOMO©, IMBOEHWOL  0bGgyMm-
©0xgM963E0sWNMO  39bGMEgds, GHM03MIOL s egMgbEH093-00fsdol 0bEIAMIMMO 4sbEHMEgdgdo,
MMIgdoE 56 5dmoblbgdmes Fbmerme dosbermgdom, sdmoblbgds VMG, Bo3gdowo gmMIom,
B EOML 250339990 30630 E00L 396EMEgd0L 35dmygbgdom (-1;1) 06EHgMH 3o By.

5Q933H0Mg0o  35MImbommo  sbsgroBo ol XamRBg  FoMdmoygbl  Idwz®  0sMOPL
3MbB3mey300L 96EHMEgdgdoL 33erg30Lm30L. 93 2obBHMEGdJOL Fgodergds s0dMshbEgm  sMLYdOMO
2499myggbgdgd0. 530l Fogo0mgdos 5999y Igufogwrowo 3069M-3m3gol s Igerobols 3mbgmermiool
2396@™M90900, HMIgEmss 9339 330398 MEOEILO 25dmYygbgds Jomgds@olzme gobo3sdo, 0bgobg®mosdo,
39MMy05d0. 5ToL  OEILEHMMYDsS SYMgM3g Bgdmom bobligbgdo s dmrm  MML  Fgufagzwrowo
3bB3me300L 39bEMEgdgd0o (-1;1) 8mbszzgoby.

6.1.4. 56ZIMO OBIOGIOIMO figsmmgdo (M5 5ol 493900900 s MMM 0ygbgdgb domgdvyem
89009290L).

RBOOMIQ ML 36md0Eo 30690-3m3x80L (BMHogl 3:mb3mE300L) FobEMEgdgdol s dgerobols
3Mb3m300L  2obBHMEWgdGOOL  MgmMos s Fomo  sdMogo  odmygbgds  (ob.  dmbmyMogogdo
[DZ14,Du79,No58,Kr62,Ch68].

396350 (0L 458MJgdgo 3mbgmev00l 3603369¢mds g58mygbgdgddo LEsEH0sdo 30303500l
LEo@osdo https://en.wikipedia.org/wiki/Convolution

dem @OML 50dMmBIBowo 30m63m@300L obEMEgdgdoL Jgbobgd (-1;1) 8mbs3zgmby ©s oo
2990y96909d%bg ob. bge@Gogdo [Du23,CDHR22,AA21,AD16,Pe06].

6.1.5. 36mgdGob 5o s 3g3b0gMH o MOMYdMEIgdS.
0509053H03MLmMS  OEO MO Mads godmds olgmo doymdgdol dgdmdsggdsl, MmIgeros

0m23399L LTMOEGOIL 250M3033¢0Mmm 0bE MMM, 06@JMM-E0RIMIBE0IC NGO, BBYZMOORY-
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96305 MM0 5 FMMogL 0bFGHIYMIWNMO  ABEBHMEdgd0L bbgoolbgs 3wsligdo, goblszmmmgdom
obobo, HMIg D3 59300 359MmYygbgds JomgTo 03w B0B03sd0. Bgdmom h39b dmz0y3z5690 3MbzmemEool
2396@MEgdg00L  2odmygbgdol 9Mggd0 s F03YPOMID  WOFIOIEHWMS Loog gu  dsdmygbgdgdo
3300 gdom OOl sofigMowo. 6503588 Fgodewgds ©ogwyds@Gmo Mmd  mgmmommwo  gobozol
139305¢0LEBHJO0 o0 50D H0DbEHIMIGdMEO 2obBHMEGdFOOM Ol K¥AMBJODY, MoEAH olbobo
29900Ygbgds, 3535005, 396BM3MIwmdOL 36063030l A98m33wg390d0 (390HgbdgMaol Xawz39d0).
3do@Gmdsg 860d369wm3z9605 9HsE0 ol X aBqdol dglfogws, dsmbg 35MIMboEo BaoBol smfgMs
(355608 BTy, BMOOGL F9ModIbs, 3MbgMmE305,  Fglsdsdolo ol sAgdMOL Sfighs, MHMIgEos
99009905  3mbgmEz00L  BHodol  oxgMIBE0SWMMmO  Mm3gMeGMMIdOLIYsD). Tggagdol  godmygbgds
390dgds  oBIMIBE0sMMHO s 06FJAMIMMO  ASBEHMEGOgd0L BMLEHO 9TMbLbgdOL  ©abHgMo,
©0x9IM096305MH0 49BEHME9dgd0L sTMbIbLEMS Lo 30l EILEYIBS, TGLsdSTOLO MIgMHsEMMIdOL
1399dEHOOL sSOLHIMO© s 5.3, Bz 36033bgeMm3zsb60s gsdmygbgdgddo.

6.1.6. dgLslirmegdgo  58m3sbgdo  g@Be3gdol B3zgbgdom s Bmbsgrmebyo dggagdo  Lsmsbsm
0b0og3s@mmgdom:

306039 9B3Bg 2o0mgmgbowo 0dbgds 39ML3gd@owo LodMmgwggdo godmygbgdols mgzoen-
LSBOOLOM, HMIYGODBYG Fg0dgds XMBROL LEGWIGHWOOL 9IS, COMS 56300050l FLodsToLO
3563mbowo sbserobo.

09mOg 9gAHe3vy dmbgds godmzmabow ¥amngd®Hg 355MOL  BMIoL, GMOHOYL  2o6MoJdbol,
3mbgmeyz00l,  Fgbodsdolo ol sgrggd®ol dglfogars. ©OEAODBEIds MgmMmgdgdo  FMEHodwo-
39¢MMydol dglobgd, 6HmIwgdo; 3olbolidygdegdos 3mb3mev00l ™390M5GHMMMS
3900LsDO3OMEMdSDY.

dgbodg  9BS3Bg  dmbgds  3MbgmEmEool  Godol  0bGga®meE©o > 0bBgycm-
©0xgM96305WMM0 456EMadgdol dglfogers s s0mbLbsMdOL 3H0EIMH0Magdol oYIbs sdolsmzol
2496005MFg0s s Fgolfogengds FgLodsdobo 5@adGH0MIdYo dglgeol Mm@ bEoswms (LmdMErg30L)
LogM(399%0.

90090 8909390D9 ©IYgMHEbMBd0m IMTBsEYOdS MFYb0dg Lodgibog®m bGsEos.

GOGHOMGOM0 oFgMSGYMs:

[DZ14] V. G. Daniele, R. Zich, The Wiener-Hopf method in electromagnetics, STAMPA, 2014.

[Du23] R. Duduchava, Convolution equations on the Lie group G=(-1,1), Georgian Mathematical Journal},
DOI 10.1515/gm;j-2023-2035. https://arxiv.org/abs/2208.08765, 26 pages, 2022.

[CDHR22] D. Cardona, R. Duduchava, A. Hendrickx, M. Ruzhansky, Global pseudo-diffe\-ren\-tial operators
on the Lie group G= (-1,1)~. https://arxiv.org/abs/2209.09751, 34 pages, 2022. Submitted to: Integral Equtions
and Operator Theory.

[Do79] R. Duduchava, Integral equations in convolution with discontinuous presymbols, singular integral
equations with fixed singularities, and their applications to some problems of mechanics, BSB B. G. Teubner
Verlagsgesellschaft, Leipzig}, 1979.

[No58] B. Noble, Methods based on the Wiener-Hopf technique, Pergamon Press, London, 195878

[Kr62] M.G. Krein Integral equation on a half-line with a kernel depending upon the difference on the
arguments, AMS Transl.22, 1962, 163-288.

[Ch78] F. Gakhov, Y. Chersky, Equations of Convolution type (in Russian), Hauka, Moscow,1978.

{AA21} 1. Andronov, N. Andronov, Plane wave diffraction by a strongly elongated three-ax ellipsoid,
Acoustic. Zh. 67 (2021), no. 4, 351-360.

{AP16} I. Andronov, V. Petrov, Diffraction by an impedance strip at almost grazing incidence. IEEE
Transactions on Antennas and Propagation 64 (2016), no. 8, 3562-3572.

[Pe06] V. Petrov, The generalized singular Tricomi equation as a convolution equation, Dokl. Ros. Akad. Nauk
411 (2006), no. 2, 1-5; English transl., Dokl. Math. 74, no. 3, 2006, 901-905.
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6.2. 3509953037900 Bobogol s9m3s6gd0 Mbgwo Lbgmmgdolozol (@mEsbE ©MEIBsZs, 09byod
0v9B3960).

5292000 339306 30B60s F0MBEHIOHOL FoMImgdmgdol sSOMOEbgsBy oyMEbmdom s G-
3M90500MdOL  35dMmYgbgdom  ©IZ5PBM®  MHMPMMO  MOYBBMT0gd0sbo  LElsDBLZgM™M  STM39BOL 9D
900LMsR0L Wby 1396590 gobloBL3MMEo Fosmgds@03Mo 30Bo3ol Bmyoghmo bsdysbbmdowgdosbo
0653030l LoboBEgOM sdmEsbs @S MMaM® 033wgds 50 ©OML  96FMEgdol dobxggbs dbotyg,
LoLoBW3gM™ s Lofigobo BmMbs3gdgdo s As0M3033¢0Mmm 45dMmY3560w0 MMYSEDBMI0WGd0sBo F9BEGHM-
90900 sdMbLbsMBdOL Lyzombo.

6.2.1. 39lsgoemo.

9OM-90m0  Y439wsDy MO dbgwo s 96093690 mzsb0 sdmEsbs MRzl s 9O ROZ
0935000530 5OOL bodYsbBMIOEWGd0sD IMEIEgdLy s F50d MMABBMI0EIGO0E  SBsemygdls FmGol
3930060l 455BMgds. 30035309008 MBsMmBoBIMO  Mom©abmds 9dwmgbgds sMLoL  mgmMool od
9m9godl, Looz MmMABBMI0EGd0E Bgs3omol Fosdmdo sbmsglbgdmewo  Lsdysbbmdowrgdosbo
©M93500  bbgmeo dsbogrol m30lg09gdoL, ™og30l0 FmOToLs s LELLDBPZOHM  30MHMOJIOL  yodm
§0b6s508gamdsl Mfiggl ©IBMMTs30sL.  sbgmo Mmd0gIEJOOL TmEYEroMgdsl T T bBgedo® by
2496L5BOZOHMEO 2obBHMEgdgd0m Moo d60dzbgEmds 5d3L, MMIgEoE dbgEos 250sFoMHBYBMWSE
393585Lmm, Moyb sLgmo  Godol MmdogdBgdo - godMbgdo s Tomo dgdgzgero  LEGHOMIGHMOYdO
mdb0d369cMm356qL ML 535096 9bsdgMm™M3g LoobgobMm Loddgdo. oMLGdOL odmygbgdgdol
dm3g Loog 3o bsmmo 830b639690L Toon  36033b9eMdsl:  HMEHMMJOOL  BOMYd0, 35MOMEGO
3696900, 35bgdo, M30mMIROHOBIZ]dIOL BOHMYOO s 3MPId0, L3MOEGHMO S bbgs LEBMYSMIdMOZ0
560836990 q00L gbmdgdOL LobMmeggdo, dowrgdo s dowlisgbgdo, dBoMmm3zMEo Jgargd@®MmMmboawHgdols
2300536M0wgdgwo 333900, EFOWobEOMEO  MYHgM3eMgd0o, 0odbgdo s 5.0.. godLol  FGHodob
LEHOYIEBHMOIOOL 3MMYIEYOS S F50 HOEBZMO LOTMWSE0s HoMTMaagbl FsmgdsBozol, LoobgobmHm
Loddol s 3mI30vBHMveo 390mEIdol BMBEsdgbEwe sdmEsbal. 4ebBmIowgdols dadgoMmgdom Bzgb
MBHMToDoM MHguyMLYBL FHMYs300.

P39b0 sgadoo 33eg3s 09gbgdl dgorml, H™Igwoi ©ogwydbgdmwos yowmb@gmol dbgdo
§oM8m9degdol  sMoEbgzsby s I'-3MgdsMmdolL  4s8mygbgds®y. gb dgmmeo Fo®mdo@gdom 0dbs
2990996900 bEHSGH03MNMO LaboBLZO™ 53ME6gdOLMZOL, LOMdML #s3M(39¢gdOL FobEHmegdobmgol
[BDT1] o 539l 296@m@gdgdolmgol  ©obdmwo LabsbwgMem sdmEsbol dgdmbgggzsdo [BD2]. Bggb
3530609000 5393039M® gl dgMEO 0653030l Lol DBPIOHM STM3BIBOLMZOL. 39MdMmE, Lomdmlb
2393039 gd0L @ edgl obsdo3ol gob@Emegdgdolbmgol, sgMgm3ag 65309-bEHMJLOL gsbEmemadolmgol.

6.2.2. 33¢930L MB0ggBHgoo.

5392000 33a930L MBdOgIBHJd0s h Lobgol s C Bw99%gs3060L 3dmbg bodysbBMmowgd0sGO
W' oobgee 396590 slidweo LslisBmgem 53mEsbgdo s T-36985Mmdob bsd)seadom d0gdr)wo dsmo
M®96bMmB0wgd0560 FoMLoL dmwgegdo Gmas h BoobfGsgol bmeolzgb.

6.2.3. 0990l 5JHMoEmds ©s Losberg, 33emg30L BgMEMEMY0S.
L50g06HMBogd0sd Mbger 1396580 LMo LslyBEIOM sFM356900L boggzus AsMLOL Godol

mO296bDMI0ng00s6 IMYEgdolm3zol ILTE0 LolasBMgMM sTMEIBYOOL Fobbowrgs s FsbEHMEgdgdOL
5 LOLOYDBPZOHM 30MHMBFIOL BoLOHIMs© obEIMOL FoMTmMmgdmegdols 359mygbgds bedmoegdsll 0dwrgzs
bmyo0gmo ddmbggzsdo FoMGH035 Boghghmm  Lolabrzmm  s8mEsbgdo  Bgedo®bHy.  oMbEHIMOL
§o6M8mgdmmgdHy ©s3YsMgdmero 390mEOooL Y30MsGHLMds 08530 dEYMTMYMBL, GHMI BYISOMHEO
©O0x8IOBEIMOHO  M3gOOGHMMGd0  450Mmolbgd0sh JEmdomMo bm®IswMo  39JGH™mOo  3gwol
L5FMOEgd0m, 35306 BHMEILSE 3ELOIMOO FJPMEO 0Yygbhgdl sM653wgd 6 - MMAMMF 3MZ5M0BEHWW,
31939 3MmBGH935M0bGHW 39dGMOHE 39¢mlL. FgmEYg »30MsGHILMds SMOL 0l, M M3gMsGHMMIOL VTG
0560GH030 Lobg sdgm. s80GH™MI Fgbodsdolo amobol BmMIMEgdo Bgsdo@mby JsmE0350 0fgMgds. v
0399990 94359438 BMBsTIbEHMEMO sdMbablbo Tgagodwos, asdmgzoygbmo 3m@Egbgoswms dgommo,
MmIgeoi  boLaBOzmM  s0mE3sbgdol  33egzol g  05MOEL  FoMmOmaagbl. Bz9b  35306Mgdm

101



239393039mo gl dg0MmEO b330l LolsBPZMHM sdMEbgdOLmMZOL. ol Logwydzguby d9393Lg00m
953990 SEmOHOmMIGOOL 5905L MOEbgomo  53MbLBIBOL FobOMIdS.

6.2.4. 56JOMO OBIOGIHIMO §igsmmgdo (Mo 5ol 49390900 s MMM 0g4gbgdgb dowgdwyer
89000390L).

a®LgdMBL A5MLYOOL BY3M0 FMPIWO s A5TMTGO0m 043bgds  sboewo dmpgargdo (ob. [Cil, Ci2,
Del, Rel, Re2 , E1, M1, M2 bosg 903gdvanos s1gmo dmgargdols dodmbowgs). dso dmmol ghom-9MHmo
9430w Go®do@gduyeo dm@aeo 93gsmgds 59miEsbol sbseoBlL I'-309dsmdoL LsdreEgdom [FJM1,
FIMM, LMP1, LMP2]. sbgoo 9900m©o y3gua®g Mamm  89bsggmobos 3509dsGHodmnemo  gobozol
90m396gd0L s 3gMHAM, AoMLOL 58396900l JoILFY3gEHO®. 0l 8353M F90gToE03E Loggrydzgarbyg
0319d69dL h Lolgolb 3D LEH®MIEHMOOL BE3mOL Tglsdsdobo 2D dmEgErol dogdsl MHmEs h Bmerolzgh
JooLMsRoL. MHMaMGOE Bgdmm  s©03bodbgm, Bgzgbl bsdMmdgddo gl dgomo  HoMmds@gdom odbs
245909969090 LEBHGH03MMO LoloBEZOHM 53M(356900LMZ0L, LOMBML Yo3MEIEgdOL ASBEHMEgdOLMZ0L
[BDT1], [BD3] oo ¢599L 296@™98900L0m30L @slidveo Labsbmgtm sdm3sbol dgdmbgggsdo [BD2].

6.2.5. 36mgdGol sOLo s Iggboghymo oMgdwEgds.

GmO3 9339 503608bgm, goMlgdo s dsmo 899;339¢0 LAHMMIGHWIOHIBOLME WBOHM S VRO
360036900m356 Ol 05859Md96 09659900MM3g LoobgobMm 459mygbgd9gddo. 530EHMA LodsbHBMI0EGd0b

9MM0LS S LM ©5395380MgdYE 2D MdOYgIBHIOL MO0l 353060l OB BMBLAYBEGH GO
0600369 mds  0ggl. 0bxzm®Tsg0s goMboL  49bEMEMaddoLIMZoL LAY LalsbEgmm  sdm3s6gd0L
59mbsbLBIOOL JMHTSEIODMBOL, MHYAEOMMIOL S LEBZsOHBY LObYWsHMBYOOL Tgbobgd, Mgl
00300900 330930l 3OMEgLA0, gsdmygbgdao  0dbgds  oMLOL  FbBHMEGdIdOL  JosbErmgdomo
09mbsbLBJOOL 53900LsL LELEGWE gargdgb@ms dgmmom (FEM) s @ogb8stgds 360ogd@03owo Lsobgobthm
00m356900L 45055Y39EH0LIL FoMTMIMd0E0 oMol LalisbMzmm s8m3EsbgdoL S8mMbLBSTO.

9009090 9909900 8g0dwgds balaMPJdIWM 0gmb 3MgEH03Mewo bsobmobMHm bsgddosbmdol Mmls
§o00m3MmdoEo  5MLOL  BMPOogOHmo  sTM356700L  2oabPY39BHO©O s 3398396908 Bo@oMgdemo
0gMOH0Mo 3309306 ©s dob boxwydzgubg dgddbowo Hosbzomo s3mbsblbgdol  WoMmgdMEgdsL.

330930L 990003900  200md394bgds  Towowo  ®g3m@o3ool  ddmbg  gM@bsengddo s  dmbligbgds
L59OMSTMOHOLM 3mbBIMH963090DY.

6.2.6. TglsBrmergdgeo  s0m3sbgdo  gBs3gdol  Bggbgdom s dmLsgrmEbgero Ggwgagdo  Lsmsbspm

0b6©035¢mMhgdom.

1 3o6zggm 9Bs3bg (2024 fHgewo ) ©99ad0wo §35d3L 3o3[gmmm FoMbEHIMoL Fomdmgdmergddo
Bofomoo  hlLoldob mbgwo M350  Ubgmeobmgol  @oldmmo  Labsbog®m  s9mEsbgdo
3560530790  gmmIoom - Gmymég E"  g6geaool  gu16J50mbacrols  806030bs3ool  306mds.
8930L5530m G5 L35oMgRMo gbgHaool hE" gubdzombsmol T-beg@gdl d -l bbgsoslbgs
3600369crmd900Lm30L B396 3930gd0m 2odm3z30y35bmm BL3zMHIEo A5MLOL TIMEIEgdo, OMIgEms
39563Mq0900 BofgHowos 309BEHIMHOL Ho®dmgdegddo, bmem LslsBL3M™ 30MHMBYdO Jm(3gdmEos
3995 B93060L (0gdoEoL) LabzMBY.

2. Jgmdy gBH3by (2025-2026 fiergdo ) LMo  Lobobezmm  sdm3s69d0Lm30L  253Mm3033W930
2309963900l 4M50gbEHOL  Ladrsmgdoom Fomdmeggbowo  L3s@omgdrmo  gbgeaool  E"
B69300bs¢0b I'-3609850MdL. Hm@glbsg h® 0.

3. dgbsdg 9Bo3Bg (2027 Fawo ) Bs353MIIM FowIdMo A9OLOL A6EHMEgdgd0oLs s Tglsdsdolo
LobobgOHm  53mEs6gdol  ofzMomgdomo  565woBL:  FoElsbs sdmblbsMds s sIMbsblbmS
30L90900.

4. 9gmmbgg gBs3bg (2028 oo ) 0MgdMwo 0bBM®Ts30sL oMol  gobEMYdgdOL  sIMbsblbms
30099900l Tglobgd  250m30ygbgdom  58MbsbLBOL 3GH0dsemEo  dosbermgdol  dgomol
905390650, 9390, LMo gargdgbEolb dgmmoom.
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6.3. 3m®9bE0sems 39omEol 359mygbgds 26BMYPIIIMO MgMHIM-gegdEHHm-053b0GHM-M350MdOl
09mM0o0b dgMgme ©s 3ol G030l ©obsdozol s9ms6gd8o (960D d9PM3MGO, mmSE F3500v5).

6.3.1. 39logocmo.

dgo®o 99796030l Lbgo@olbgs gobBmYsgdwo s IBMLEGHIOMWO Fo0gdo@03wO0 JMEIEId0
Q5 9glsd580L0 $8MEs6go0l HoEblzomo sdMblbol 98gd@MEMmO sEymMomdgdol 9gddbs gowsdfy3gd Gmwl
05850m0BL  Lsdg3609MH™M s 3M5JBH03MEo Laddosbmdol IMsgse bxgMmdo, 4oblsgzmmmgdom goBo3sdo,
06506960580, domEwmyosdo s 900030b530. 59 FmEgEgddo 00 Jsmgds@03wIMo sb3gd@Egdol dglfogas,
MHMIwgdoE ©5395380609391w05 ©0bsdogme GgMgme s dBsMOL GH030L LEHYol-LsbEBOIOHM-Lo3MbEJEH™
50035693056 @5 Bomo 5dMbIBLOBYIOL LObYMEOMBOL sbsE0DO dosenbg sOLYdomo s 8b0dzbgmzs60
Lo30mMbgdOs.

0653039600  50m396900 bdoMo@ 93b3gds 3ModBolzmer 0bgobgMmoslmsb @y LsdgoEobm-
00MEMA0H  5TM3BIOMID  ©9393006MGdME B30  Fo0gdoBE0IME TMEYEdo.  FoROEPOMO©, dod30L
LObAWSOMIFOIOL  gobsfogrgdols  sbsgroBlL, ) Lo Fgodwgds Asbgz0msMEIL  dBIMYdO, ©OEO
36093b69cmds 593l 0lgmo FMfYmdOWMdIBOOL 3BrM9IE0MIIOLMZOL, MHMYMMO3S JegddEmmdgdsbozmmo
LgbLMMYdO, oMb gdo s 53963900, OHMIIOOE BIMOM® Fodm0ygbgds oligo Msbsdgmmgg
3996036  LEgHmgddo, GMYMMOES  89do@®mmbogs, 803MMLOLEJIGOIOL  Fgdbmemyos 96 F330560
LAHOYIGNOIB0. RO BgBHog, dmwm sofjergrwgddo, fig3aHO oML ggsbozol SBNLAHIOYWO
050099530399600 ImEIgdo 3omsbogrgdol dmguo®mgdsdo Bscmo 3608369emdol gsdm dogrosh dm3vwy-
@OHYYE0 25HES BOMEMY0MM @ bodgEoE0bm dg3609M9d5dd0.
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fom0moagboo 3330l g9ads gbgds 3m@Egbioswms dgomom 3MI3MbBodemo Lbgmargdobomgols
LI @0bsdo3oL  LodYIEBMBogd0SE  FgMgme  LEHYOUL-LobOBEOZOM-Lo3MbEIJBH™  58m3569d0L
33w939L.  3m@H9bgosms  dgmmEo  LoLoMyqdErm  0bLEHMWIBEHO  sEIMBbEs ¥936  F50gdsE03 MM
dmgedo LolsBEZOH™M @S LELLDBPIOM-L53MBGBIIGHM 5FM356900L 3MOYJBHMdOL FqLobifogers ©s
9939930 HoEbz0m0 seym®MmomMdgdol dgbsgdbgums. 39Mdm, bGsG03olbs s bGsEombsm®mo MGbgzol
30m36900L  890mbgq3580, 3mEgbEoswms dgmmo [oMdsGgdom 0dbs gs8mygbgdmmo dgMgmeo ©s
0BoMoL B30l 53m396900L  5FMbBsblibydoL LObyMEWsMMdYIOOL 99BN IBILOIMYOOLMZOL  ©s
35030l LobyMEs®mMdOL F5B39690egdolL (3boo© ASTMBIMZWGs®, D53 SOLYIIO0S MIMMHOMEO
36594303990 035wbsBOHOLOm.

6.3.2. 3300930l Md0gdBHgoo.

330930L 393530 gobbowvero 3md3dmbo@mmo bbgmamgdo bbgwagdo Fgagds 69gqdolsysb,
M0Igoms  Fsborgdlsg  bbgoolbgs  309BmMg35000,  96BMYsYdMwo  0gMHIMEMY35©O ob
2396%BMy00gdmo  MgMmIM-9e9d@OHM-oab0EM-Mg3900 M30LgdJ00 255Bb0s, bmwm mMo Jodwgdstg
360l 4599mx30 LH3MBGEIIEBH™M Bgs30Mgdo dgodewgds dq0393gL 6gdoLdogMHo BMMToL dBIMYIL. 0gMHTm-
999dBOHM-05460@M-M939  Tsbogrgdls  Fgmdeosm  9RIJGHIOS©  3SBebmGmE0gEMmb  9oMsddbo
999G gbgMaosl, dsabodw® gbgMyosls s 0gMImMdgdsbozm® qbghaosl dmMol. 53 Tglsbodbsgo
30L90900L godm gl FoboErgdO BIMMME FodM0ygbgds dg3™ 360d36gErm3s6 LBgMM™To, FsyoEoma,
5960M3mLIMLMO  3Hgdbmemy09gddo, domdgoEobsdo s 0bEGHWgdBsEGo Tobogdol Fomdmgdsdo,
33M9m39 ©IGIIOMMJT0, 35©dfMmEgdTo s 53dM5390d0. MY, MHLZI30LEI0 B0 LOTFIOEOLS
©>  ©IBIIHIO0LsI0 oo FMmAbmdYE@mdOL  3sdm, SLIMO  BsboErgdo  dorosh  Byoggs o
90093005 dBsMgd0L Fo®dmddbozgb. bdod Fgdmbggzsdo, M3935 bgds d00gdscg 5M9gdolL gsdymas
Lo3MbEIIGH™M BYI30MGODY, BroE F9TMObIEJds 50 HBY30MODBY LBbgMEol goberghzom s dBsMdOL
fo6dmddboo.

6.3.3. 09900 5JHMoEmds ©s Losberg, 33emg30l 39MEMEMY0S.

36MHmdgdol 3Mod@ozwwo 9609369 mdol godm, 0gMdm-9egdBHMm-0sabodm-Mg3o dsboergddo
Lo3mbGod@m dBaMgdo sdBHorMa 0gbs Fgbfogerowo dmem sdgbody smfigrgmeol gobdsgermdsdo.
01939, 30MOMIPIE 3560b0wgdM©s LEEHO3ZOL, LEIGOMbIWMMO MHbg3z0L b BLgzEMMbY30L sdm369d0
©5 domo  Mogbgzomo  58mblbgdo  MmMybBMIomgdosh dgdmbggzedo. Tomysb  goblbgogqdom  bggb
©obobo 492000  gobgobowsgzm  ©0bs3ozol  LodyobBMIoEgd0E  5BM369dL. 98 58M3569d0L
0JNOOMO 33935 bbMME0gwgds 3mEHgbEoswms dgmmEol, BLHZEMEORIMIBEoIWME  ABEM-
@9dsms  MIMMH00L, BMbITIBEHWOO  TMbIbLEYdOL  TgomMmEOL, mIsoHgdMwo  35MdgEHmoduol,
©M35e0HgdM 30396305 ms 39gMmEOoLs Y WsdEslol FoMmogdbols 4sdmygbgdoom.

9OHMY350M3560, 5M5gMHMY395MM3560 s MOBMIM0350 JMHMY35MM3560 sbobMmEBHOM3M®o M350
LEHOWIGHMOIOOL  FomgdoG03Mo FMmEIEgdols s Tglsdsdobo  Lofiyob-LoloBLgMM-Lszmb@Eod@m ©s
0BoMOL 53M3956900L LoMMMEOL ASTM, IR3FOMEYDs 3MBEHIBE0EGOOL TJNMOOL  SMBGHMOZ05EOOO
2396BMY00gds LmdMEg3-LEPMdMY 30U, dILYEOL 3:mEHI6E0SMS S BYLMZOL Bb30Gmo LogmEggdol
RBOOM B3oesHg, Gomd 450tm3033¢0Mmm 59Mm356900L 369G MIMdS,  ©9350Q0bMo  $TMbIBLBJdOL
L0I3GHMGHMMO  M3090900 o FomMo  M3BH0TIIMHO  MYMEEMMds. 58 dobbom, Bzgb 3s306MHgdm
2459m3094gbmm 30003-9b3060L 0900™M©O 3LY3EMEORIMIBE0CMEOHO 2396@GMEgdolmz0L
365350 LobgMdsBY LoBPZHOm, MMIgoE IRABIOdME0s 30bgMH-3mxol BoJBHMOODBsE0oL dgompby,
5 3¢9 ©9 Imb39wol M39MHOGMEMGOOL Sy dMDY.

@53@olol oMmoddbom gobbowrme LSFYol-LobsBOZOHM-Ls3MbESIBHM Tm35BIdL og0Yygzsbm JMI3-
@adbyMHo 356599BHMOL 999339 BLYZEMOHI30L geErogLwYE STM356x0DY. 9909, 3mEHIBE0sMS dgom-
o 0bobo 04356905 LOlOBPOZMHM BLYZLMPOGIMIBE0WME 25bEHMEWYdGODBY. 30639 Goado, h39b
33930930  ©s39balosmMm  FogdIMwo  BLYZOMPOBIMIBE0ICMOO  obEMEGdGOOL  STMBIBLBGBOL
LBoA3GHMGHMOO  ™30U90900 ©s  d90gy  ©935Y0BMM  BLY3EMEOb30L  FgMgo  LoloBRZMHM-
L53MBEIIEH™ 50M396gBOL 5TMBIbLBYdOL Loz MO SLOT3EMEMMO Q5Ts. F9dEIY B9359b5WOBMm WS-
3@obol 9936Mm1bgdmo 9Msddbom Jomqdmwo Ms3s30M3geo ©obsdozol TgMgmero s3m3s69d0L
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59mbsblibgool sL0A3GHMEGHMO M30L9dgd0. 30090M3bgdm, MMI ObIF0ZMMO 5MEIBgIOLMZOL S0YqdS
IB9IAMIO0 SOOI SEIRMOOMIGO0  dod30L  LOBAMIMMBOL  Toh39bgdGdIOL  (3bSIE  Yodm-

Bsng@gws,

6.3.4. 5OLJOMO WOEIOGOMEOo sMmmgdo (Ms 5oL 4939090 s MMM 09ghgdgb Fomgdmen
8900a90L).

OMamO3 903603690, BTN 53M3560L MgMMOoMEo s 3MogEH03eo 360dzbgermdOL yodm,
096M3M-909dGHOM-053b0GHM-M9350 doLogddo Lo3mbEIIBH™ dBsMgdo sJBHOMGms© 0dbs Tqbfagerowo
deEm M59960dg smfiergryeol 496353 mdsdo. 3595005, 3bobowgdmEs dMEHYJEo LogzmbEed@m
0BsM0 MO0  goblibgaggdmwo  3ogbmgmgddPwo  dsbsemomn 6 3ogBmgwgdBHOMImo  @o
905309DMggdBHMMEo  dslogrom EsdHIEIdME Bbgmargdl dmMol, Lssg 3vm35¢r0Lobgdemo oym
dbmmE LodMEYoL obHzMogo 6 LodOEHYoL bmGmTser@o dsdgzgdo. 53 BsdMmMIdT0 F0MOMIWI®
239b0bomgdms LEGO30L, LEBIEoMbsMo Mbazol b BLYZzLMMbY30L dM(356900 s Fsmo MoEbgzomo
90mblbgdo mGHY6BMBogd0s6 dgdmbggzsdo. (ob. dodmbowgomo bsddmdgdo [GKLL-1], [LZ]JH] s of
BOGOMJIMO WOBHINIGIMS, 9MmM3g LBHsG0gdo [Aoul], [Aou2], [GKLL-2], [OLSL], [ZSSYL2], [M]S],
[JKIK], [Mi], [OAJK], [Yang]), 58 6590:020900L56 356Lbgeggdom b39b B39b 339805300 dg30Lfogarmam Bbgdmo
00bodbmwo 0659030 Lodysbbmdorgdosbo FgMgmao Lofiyol-LsloBwgzmm-ls3mb@ed@m s0mEsbgdol
3m6M9JGHM@™Mds s 399Mm3033womm  mYMIdmdgdebozmmo s gargdB®msgbo@mmo  3gwgdol
LobyME o ymgod3g3e 9.9. 39bLs3M0MmYdMEo Homgdol JobermdEMmdsdo (dBsMol 30¢ggdo, FoMgdo,
Mol gobfizmogsg bbgsalbgs LolaBghm 3oMHMdIdo gHmMTobgml bgzgds b Losg Lagmb@odd™
B30600 3390b 9039600 bbgmeol 3569 LsBEgsML). 5MINZY bsdysbBmBowgdost dgdmbggzsdo
9359M0 HoEb30m0 sdMbLBOL 9g39EIM0 SEIYMOOMTYOO.

6.3.5. 36mgdGHob sMLo s A9 MO VOMYIMEGDS.
Hobodgdotg  3MmgdBHoo  B3gb  339adagm  dggzolfegarmm  Bgdmm  sebodbmo  obsdozol

L53REBMI0Wgd0sbo oMo  LofyoL-LoboBOZOM-Lo3MbGIJBH™  58m336900L  3MMgIBHMEMdS S
299030330000 09MHIM39Job039M0 o 9EgdBH™Asabod o 39wqdol Lobymwsrmwo ymasdsgzs 9.4
29653 MNOGOMo  Fomgdol  Fsbermdemdsdo  (dBsMol  30©9qd0, FoMgdo, GMIOL  golzMogzss
Lbgoslbgs LolsBOZMM 30MHMBYIBO JOHMTbIML bggds 96 Losi Logmb@Eed@m BgsdoMo 339mL Tgyg-
Boeo Ubgmeol goMg Lsbwga®L). bsdysbbmTowgdosbo bEHe@03olL sdmEsbgdol dgdmbgggzsdo dbgeglo
L5300bgd0 2965 0BYdIME0s Bz9bL BodHMIgddo [BCN1-BCN7], [NBC]. h396 339905300 sbscomyow®o
390092900 F00gdsl  ©obsdozol  LodysbBmIowrgdosbo  dgMmgmeo  Lafiyol-Lobsbrzmm-Lozmb@od@m
00m3sbgdobmgol.  Bz9b 0930010539000  98IIBHWIO  9eRMM0mIGAL 4Bl MMMgdMo  FoMgdol
0obEomdwo dsd30L LobaesmMdol dsh39bgdergdol 3bsIE Lo3Mm3bywsE s 98M3033wg30> Tom

059300090905l EMMOL (339D S FoBHIM0ICME 3565393 JdDY.
36MHMm9dBHoL  FomBo@Bgdmo 9630maMgds s LadMHmgd@m §obosgdsdo sofigbowo LadgaboghHhm

d0Bbgd0l  FJowfgzs  godmofizagl  LEWWIE  IHY30wIdMEo  MMIM-09ds603MM0 s  gugBHO™-
35abo@GMMo  39wgdol  ©0bs303MHO  MYOMOIMMJIgEIOoL MBOM OIS FosHBMYOL  3:33¢gJuO
IMEH03MmI3mbbEGHMOH ©M93500  LEAM®IBHOHIOOL  FBogbermdsdo,  MmEaLsg  bbgsolbgs
3MI3mbgbEdo  goboborgds  Lbgmwol  bbgoolbgs  domgdsdozmdo  dmgewgdo.  9gMgmeo @
L53MBEIIEH™M dHBIMOL 58356900l 330930l ML JoqdMEro 89Egaqd0L Logwydzguwbg B39b gaz0dwos

395  503hghmm  ©obsdozmmo  mgMdm-09dobozmmo s  ggd@Bemm-dogbo@do  39wgdol
LobaWsGWMWo J3930 A9BLZMNMGOMEO FoMmgdol JoberMmds®, b 5oL dBsGmoL Jowggdo, FoMgdo,

LoSE bbgoalbgs LoboBPZOHM 30MMdGd0 gMHMTBIML b3ds s LowsE BagmbEsgE™ BgwsdoMo 339mb
3M33mBoEoemo  bbgmeol gotg LsHOzsML. 39MdmE, dod30L  LobymEsM®ddOL  9dldmbgbEgools
9b5¢goBo  ©0bsdo3oL  sdmEsbgddo s FomBy  ITMIOEIIMWGES  DoBHIMOME  35M5TEMYODY
bodwgoegdsls 0dergzs Bsdmygsogl 350985303 MMO© 0353609  ILdMYdINO  ©93MmIgbs30gd0
350306 LobyEs@E  BmbIdMb  ©939300Mdom,  FgEIMEIl  LobyMEEsHMdgdo  Lbgoslbgs
2396L53MMOM FoMmgdbg o Fobslfotr obLsBEIMME dBIMOL F93M(39wgdoL Tobolinsmgdergdo, Mo
doe0sb 36093b6germz5b0s Moz dowosh 360d36gwmgsbos G330l T9dsbozsdo s 49saHY39d MMl
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bEOEgdL 3M5JGH03 LoobgobMH™ 58m3569880. MBG® IgBH0E, BLObYMESOHMBOL Foh3z9bgdergdol (3boo
B0OIM@gd0  do0sh  LoboMagdwm  0dbgds  9x39dGHMIM0  MHoEb3omo  sEyMMOmMIgdIOL  539d0LmM30L,
MHmYLsE LOLYMZ39w0s FglsdsaoLO LOBYMEIHWIEO BHILE BwYbJ30900L godmyabads.

OmamOE Bgdmm  50obodbs, Lsdgboghm 3Mmgddo 009330690 FmbsTYbEHMMO  33w9g30L
LgOHML, o8 3MOM9IBHOL y4zgws ™gds LsobGHIMgLMs 3M5dBH03Mwo  MZOWLEBOHOLOMSE, MY
LodmmgdBHm  [oboogdsdo  gobbowmmo  ©obsdogMo  sdmEsbgdo  bloMo  g3bzwgds 393G
0509953039960 dmEgedo, MH®IWIdoE 3930009005 LoobgobHm @y LsdgoEobm-dommmyow®
209myggbg09dmsb. Fogowoms, dsd3930L LObAsMMDYIOL Fobsfowrgdol 6o oD, Loswsi dBsGMgdo
3900¢gds 49b30matgl, oo 3608369cMmds 593l 8gdsEMmbo3sdo, 39Mdm, olgmo dmfigmdomdgdols
©336M9dEHdoLm3Z0L, OHMAMMOES JugdGOMIg]sbolzmeo bgbbm®mgdo ©s 58363900, OHMIWYd0E BG-
MM 359dm0Yygbgds msbsdg®mzg 3gdboz«w® LEgMmgddo, HMyMOOEsS. 803OMLOLEJINMO GHgdbmemyos

©5 3330960 LEHOMIGHOgdo [GKLL-1], [GKLL-2]. ¢g6Hm 09930aE, dmem sofiergmergddo, 9593930

2396099mb  399496030L  IBMLEJIMO  Fo0gsBH0IMNMO  IMPIEGdO  do0sb  3MBZMWSMHYO  2obs
00MmEma0©H s LYIgEOoEEbm  dg3b0gMgdgddo, dsmo  FB0IZ0gEMBdOL  Asdm  dOMTsLoEgdOL

0mEE0MHq0530.  FoRo0mO®,  MMamME  sbEosbsb  asdmgwobs,  BobBozwmGo,  Jodorco,
©099dHM03Mwo ©s 305DMIEgdGHOHIEo ™30L90900L 4s8m SBoMbNYH  JmeEoaabol s Jmenaygb-
30006OHMmJL0s35BH0GHOL 3MI3MDBoEYOL gsdmygbgds 9J3m MxMIEYo BOHEOLS s dzeol Mgygbacszool
LobGadgddo.

6.3.6. BglslGmegdao  s0m3sbgdo  9Bs39dol Bggbgdom s BmLsgrmEbgro gwgagdo  Lsmsbspm
06©035¢mMmgd0m.

B3960 959m33w935 gobbmmE0gwgds 89dgao Ldgdol dobgwgzoom:
300390 93s3Dy (2024-2025 §egd0) s3oliol 3oMmagddboom Lofgol-LalsBrgMMm-o3mbEsd@Mm sdm3Esbgdo
©50Yy35690s  3003¢gduvyo  3965d9@Mol 890339 9onLYYm  BLYIZEMMHYZ0L  ABEGHMWGdSDS
LoLEBgdobmgol Esldmer JgmgmE LsboBLZOM-LogmbEodBm 59m33690%g. 3mEHIbEosIwms Fgmmpom
3L9Y3EMOHbY30L 5TM 356900 H0Y3969ds BBYIZWMPOGBIMYI6E0SWMMHO FBEHMEGdIdOL LolEJdgdDY, dgol-
§o3gds  Tgbodsdolbo  Mm39MOGMEMmIOOL  BMI3IMETMOMIOL  M30Lgdgd0 s  OEYR0DbEIdS  TomO
3906mbgdsMds  GgLodsdol  LedMEg3-bErMdMEYE30L,  dgLgEol  3mAGIbEoswms s dgbmzol
LogM(399dd0.
39mMg 9Be3%y (2026-2027 fiemgdo) 2obbmM309e@Ids  BLYZEMObYZ0L  STIMF6gBOL  STMBILLEYdOL
937IMmMO0L  2o0M33w935 s Fs00  LObRWMWIMMIOL  YmMa3ed3930L  9BsE0BO  2obLYIMIHGGOMEO
§oMgdol Jobermds.
Lsdmemm g@Bedbg (2027-2028 fiergdo) dmbgds 00308300390 ©0bsdozol dgmgmewo  sdm3sbgdols
59mboblibgool  93gds  Wsdslol  89dMmbadmwo  goMmoddbom, dsmo  SLOAZGHMGHMMO  YMmEBSJ3930L
dgbfogams 2obLY3MPMYGOMEo FoMmgdol obermds®, MoE F0az0Yyz9bL M3GH0TsMMO M9REsOHMBOL
890093905009. 5 Y439wsbg Moo s9m3sbs 0dbgds 9x39dGHMO0  SBso@0IMBIO0 s SEIYIIOHIEO
09000900l d94dbs dsd30L LobymEs®®MBOL Tglog3sligds s FoGgMoswe ddngzgdbg s ASBLS-
3M006OHgdmo  HoMgdol agmdg@E®mosg dsmo ©sdm30admergdol sbseobo. gl LyzoMbgdo doE0sb
36083b9arm356005 dsd30L 06EH9bLOZMBdOL 3MmYB0(3096EJOOL ILEYIBIE© s Tlsdsdolo 36Mod@EHogmwo
93096 530900L Tglo3w)d539do.
30090 39009290Dg 9gMEbMd0m FMIBIEIYds M5dqbodg LsdgEboghm LEsEos.
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Mater. Struct. 25(2): 023001 (2016) (20 pp). DOI: 10.1088/0964-1726/25/2/023001
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[LZJH] S.Liu, H.Zhang, X.Ji, S.Han, Fracture analysis of magneto-electro-elastic smart materials: a brief review,
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[OAJK] M.Othman, S.Y.Atwa, A.Jahangir, A.Khan, Plane waves in generalized magneto-thermo-micro-stretch
elastic solid for mode-I crack problem, U.P.B. Sci. Bull., Series A, Vol. 76(1) (2014), 59-70.

[OLSL] O.Onopriienko, V.Loboda, A.Sheveleva, Y.Lapusta, An interface crack with mixed electro-magnetic
conditions at its faces in a piezoelectric / piezomagnetic bimaterial under anti-plane mechanical and in-plane
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64.  09MA-gmwgdEHOm-Bspbodm-Mg3so  Lbgmeobs @5  boombols "®00gMHogdggdol
159996000 gd0560 580356900 (FOMMRO F350095, MG FISWD).

6.4.1. 9gL535ew0.

fomdmeagbow  3Omgd@do Bzgb 30339300  LodsbBmIowgdosbo  Lombg-0gs®o  bbgwyerols
MOH00YMHNJIggd0L s9m35BgdL, Lo MIMIM-gergdEMMm-0sabo@Mm-M93500 LbgMEro JMmLglgdwyEos
399mbsDE3zmmeE sHgdo. gl bbgwao Rsadweos Lombgdo, HMAgwoE 0393908 IgdmLsBOIMYE SMUL.
B39b  @obgobowogm  Mm0b-wobligol  2obBMmYsIdME  MgMBmMm-9egdGHM™-053bodm-M9350MmdOL
dmE9b.

50 9m©gerol godm™Bgmo  Jobolinsmgdgero amdsmgmdl LomdML 493M(39wgdol Lol
Lbobdo@gdo, MHmIgoi 9ol Aobslbgoggdl 3esbogwmo dmEgEobysh. 9JalysbBmBowgdosbo 0ghMdm-
909dGHOM-053b0GH™M-©M935000  3go  OLYdIMOL  FgIMbIBOZOWM  sMgdo. b 3gwo  TgYdS
1593M33MbgbEH0bO  goo9YOEdOL  39dBHMMOLYSD,  gwgdBHPmwo  3mEHgbEoswrol,  dspabodmGo
3mGHIbE0sols @S $gd396edeolgsb.  bmem  Loobol  dgdmmlsbrghge  sG9gdo  dmgdggdl
L3Om0 53MBEH0ZMM0 §6930L 39ero.

30bBo3MOo  3069953H03MM0 S ©O0bsdozmGmo  MOHPOgMmJIgEad ool  BMLESE  sELSHgMo©
2399m0ygbgds  dglsdsdolo  Lobsbrghm  GHEMsbldolool  3oMmmdgdo. gl 3MmgddHo  033wg3L
MOMOYOHNJIggool  58m3sbgdl,  GMIwgdog  ©393d0MHgdMmos  bombg-dysdo  Lbgmerol
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MOH00YMHNJdggdgd0L dyMoo M®bgzols s 0653030l  F9BEGHMEdYdMb. gl sTm356gd0  JIB0b
Log3Adz9wl IM35¢0 LodgbogMm s LoobigobMm LggHmlimgzgol, 3g@dm:

1. 933030 99BHSFLOgBO 5 GHIWONPOL F93MEIGPOOL 3NEEHGMMEo: 23 LBIOMTo BEGMYOLIEDs
3309390 3965306MHMds Imfiobsgg 93LEH0IMMO  FgEeTaloErgdol  a3MHMgdBHYds, MMIwgdog 963969096
GOWEOl  2530339¢0gd0L  goblogMmMgdmeEr  ™30L9d90L.  Lombols s  MYMIM-9egdEBHOm-sybo@m-
©M93500-LEMIBHOJOOL  MOHM0gMJIgEIdol  AsTMmYgbgdom, BFgbodegdgeros Fgoddbsl  Boboergdo
§obolfo® oggadowo 89496039900, MgMIMEo ©s JegdBOMTRboGMMo  M30L9d9d0m, GMIXGdOE3
390d@gds 35dmygbgdrgen 0dbsly 0lgmo 3HMyMIGOOLMZOL, MHMYMOOESS bdsm®mol Ggd;300M90s, 30dGMSE300L
0DME(305 S BOEMOL BoMmNZd.

2. 9bgyo0ol Im3mzggds s gbobgs: Mb39d0L MMMOIMHMNJIgEIdOL 3MMdEGIgdoL sbserobo odanggs
9696300 95399GHwIO0 3m3m3900L s G9bsbgzol Fgdbmermyoqdols 89dw9ds3g00L Lod IeEgdsls. Lombols s
09HIN—99dEHOM-05360FHM-M93500 LEHGWIGHMOIOOL  YOHMOYMHMNJIgEId0L  Tgufogersd  Fgodengds
2499m0f30mb  sboeno  Fsloggdol s Imfymdomdgdol 99ddbs, GMIwgdoa FoM©sddbols dgdsbozm™
9696058 9gwgddHem  gbgMyos, b  3oModom, 3mEGHIbgom®o  gsdmygbgdgdom  3000F5HMZY
Lgblbm™Mqddo.

3. domlsdgoEobm 065069605 Lombol s MgMImgegd@®M-05ab0@EHMm-Mmg35000  bEHMMIEHMHYdOL
06396 0LE03wobmGmo dgbfagus bmMEogegds dombsdgoaobm 0bgobymool bggOmdo. Jsgswoma,
00MmE®A0H Jumz0egddo BHowEol 453M39wgd0L SBsobo, Lolbdstmgzgddo Lombg-LEGHwdEweol
MO00YHNJIgYds ©S 033WbEGH0MGIMwo IMfYmdoErmdgdol obHsobo. gmzgmogzg gl guwdbgds 53
WOHPO0GOHNJIYId0L 59m3569d0L 53bEsTgEHWO 33eg3sL.

4. 596mbB533039 ©s 93GMIMBd0Egdols 0bg0bgM0os:  MM0gM™MJINEYdJOOL  AsdM3IZg3s LESGH03MMO,
©0b653039M0 s LGsEoMmbogMo Mb3900L Fgdmbggzsdo byl Mfigmdl LsdsghHm 3mLdmbmEmo ©o
L593BHMIMBOWM  ODS0BOL  M3BH0T0DBOEOSL.  Lombols ©@s  MyMIM-gargd@®mm-saboGm-wMg3500
LEHOWIGHMOIOOL Fgbfagerom Fomgdyemo 3mEbs byl MHymdl Abwydydo Joboergdol Jgdwdsggdsl,
23993x Md9LYOWM 59MMEOBST0ISL S 30dMIE00L JMBEHMMEOL godw0gMgdme LLoliEgdgodl.

6.4.2. 33e930L Md0gdE9d0.
fomdmagbow  3Hmgd@do Bzgb 30339300  LodobBmIowgdosbo  Lombg-0gsdo  bbgwyerols

WOPO0JONJIYIO0L 50m35690L, Losg 09MIM-9egdGHOM-BsgbodMm-wM93500 Lbgmmo dmmgligdweros
399mbsDE3zmmE sHgdo. gl bLbgwo Rsadweos Lombgdo, H™MAgwoE 0393908 IgdmbsBOZMgEr SMUL.
B39b  @obgobowogm  3Mm0b-wobEligol  2obBMmYsIdME  1gMdMm-9egdBHM™m-053bodm-M9350MmdOL
9mgb. 259m3033¢g30m OMHObErgl, 6303560l s FgMgmaero Godol bElsBOzmM YHMOYMJIgEIdOL
90m3sbgdl  Lombols s  09MHIM—geadGOm-053boGHm-M935000  Lbgmemgdol  daMso  Mbggol
2396@MEgd0lm3z0L. dg30Lfsgwom dgMgmeo GHodol s8mEsbols 58mbsblibgdol sbod3GmEMMo M30LYdgdL
08 fo®ol d0sd0do, Losi Bb3saLbgs LolsBMzm™ 306MHMdYO0 0(33¢gd0sb. SLOI3GHMEHWMO SBsgroBob
Log3dzgewby 80300900  53mboblbol  3garg®mol  LogEryzolmzol  Mm3Godsemo  d9gaqdU.
2390Mm303309300  Lombols s  0gHIM-9wgdGHMm-055boGm-Mg3so  bbgwwgdol  ©obsdozwmeo
MOH00YMHNJdggd0L 5dmEIbgdL 6godsbols s FgMgneo GHodol LalsDL3zM™ 30MHMBGOOm.

6.4.3. 09900 5JBHMoemds ©s Losbeng, 33¢m930l F9MPMEMY0S.
fomImoagboero 33wgzomo 3Hmgddo 86003bgermgzsbos gsdmyqbadomo dsmgds@ozol, 3g96Mdme,

Lbomboll ©obsdozol s dgsdo 8gdobozol LEgHmgddo, Mo@ysb ol 033¢g3l Lombols s myMIm—
909dGHOM-053b0GHM-M93500 bbgmwgdol G MOH®0gemddgogdgdl. b YOH0gM0Jdggds
23000530939BH0s  399mygbgdol  gsdmm  L3gdBH®obmgol,  dson  dmMobs 969Ma00L  IM3M3zqdo,
30360mgw9dE®mdgdsbozm@o LobEgdgdoo (MEMS), §yswrd3zgds o 3mbdmlw®mo dsbdsbgdo s Lgblbm®mgdo
©5 9JBH0353MMJd0. 59 MOHMOgMmJIgEIO0L 3300939 9YEOEOYE0s SBgmo LobEgdgdol IMTsmdol,
9939dAIOMDdOLS O oddgMdOL dolsdx MdYLYds (Bop. [1-3]).

360m9dBHol Losbg s Mb03oemHMds dEymdsmgmdl Mmam®E ©obsdozmmo, 1939 JEAMIO
H930m0 MOHMOYMHNJIGEJOoL 5dm356900L 49dm3zE93580, MYMHAM-9eg]EM™-85360EM-©M93500MdOL
gm0l 256DMAs©IdMwo  4H0b-wobEligol  dmEawobmgzol. fobs  33wg3gd0, Mmameis  Halo,
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BM3LOOGBOMEO 0gm 53 YHM0gMHmMJIggdoL 06EOZ0MIM SB3gdBHgdbg (Boy. [4-11]). b 3GmgdBHo
30DBbs© 0lobogl IM35¢0 GoJBH™OMOL LobyMA0MEo 9539dEOL 450350 0LF0BYBL, HMYMOOEsS Lombol
653900, 3983969 mEOHOL 4Ms09bEJd0, 9egdGHMmMIsgbo@nMo 391900 s EIBRMMTSGFO0S.

fomdmagboer  3Mmgd@Bdo bBggb 3033w9300  LsAREBMI0Wgdosbo  Lombg-dyséo  Lbgmemols
MOH00YMHNJIGGO0L s0M 35670, Los MYMIM-9ergdEMHMm-053b0EM-M93500 LbgMEo TMMoglgdwyeros
3900LsBOgmME sMgdo. gl bbgwaro Bsadweos Lombgdo, HMBgwos 0393908 9gdmLsBEOIMgE SMIU.
B39b  @9bgobowsgm  4Mm0b-wobligol  2sbBMmYsIdME  MgMdm-gegdEH®m-053b0EMm-EM9350MmdOL
dmE9b.

50 9mEgol a59mMBgmo  Fobsbosmgdgero dEmIsmgmdL LomMdML  §s3M(39¢gdol  LabMwme
LbobBdo@gdo, MmIgoi sl asbslbgzeg9dl 3¢obogwMo FmEgEolsb. 9JalysbBmBowgdosbo 0g®MIm-

909dGHOM-05360GHM-M93900  3go  sOLYdIMOL  FgaMLIBEOZBIE  sMgdo. gl ggwo YOS
1593mI3MbgbBH0b0 2o YOEGdOL  39dBHMMOLAD,  gagdBHGMwo  3mGHgbgosol,  dsgbodmGo
3@ gbEoseol s gd3gMe@vmoligsb. bmwm bombols 890mmlsbrgmger sM9gdo dmgdggdl bsws®meo
33790360 j6930L 3gwo.

30Bo3Mmo 30699530300 S ©0bsdozmEmo  MOHPOgMmJIgEgd ool  BMLlEI  sELIHIMo©
23900m0ygbgds  dglsdsdolo  Lobobeghm  GHMobldolbool  3oMMmdgdo. gl 3MmgddHo  033¢3L
WMODO0JONJIYOIO0L  98mEsbgdL, MMIIdoE ©39300M9dos 06Ol s BEAMIO  MbgzoL
2396@MEgd90mb Lombg-3gs®o Lbgmeol MGHMogHmMJI8ggd9d0LMZ0L.

339308 890MOMEMY0s, MHMIgmoa gbgds oMobwgl, B6godsbol s JgMgmwo GHodol dEacso
MbHg30L LobEBPZOM MM0YMMJI)EYd0L 53MEBIBL Lombobs s MYMTM—gwgdGHOM-05360EHM-MY30
Lbgegdol daMmeo MH30L A9bEMEgdolm3ol, 0d69ds MM BoBgdmwo d9dwgabsoMac:

1. Bs8m35945e009000 omobergl, 690dsbols ©s dgmgmeo  GHodol LobsbrlmHm-MGmM0gHmdgEgdol
59m3569dL Iglsdsdol gbd30mbocny® Log®MEgqddo, obgLLBW3MZ300 XMBLOL sTMbIBLEYOL s K™bLOL
Lo3MmM0g LobToMYIOL s 350(BZOEJOM 50 53356930l JHMOIHPMBOL MYMEOYIGOL.

2. 5030960 3m@b3E05¢gd0L M30lgdgdL, MMIWIdOE 393006 JdY0s 39ed3Mme30L Fo6EMEYdILMD
5 09MHIM—9e9dGHOM-053b0FGHM-673500Md0L FYMIO MHHY30L FobEMEgdsmMs LobEYISLME.

3. B3m3og4oeodgdm ©otobegl, 69odsbols s FgMgwo  GHodol LoloBNIOM-MOHMOIMmIdggdol
00m30690L  BLYZEM—Mbgz0L  ABEHMEYPdYPIOLMZOL s 35033037000  FIMZOL  JMHMIPIONMIOL
09MMH9990L.

4. ©5359()30(39000 OGOl s 690dsbols BLggzEM—MbY30L 53MEEIBOL STMBILLBYIBOL SGLYdMBOL
0960l LMBdMEY3-LEPMdMEY330L Lo3®399%d0 3m@gbEosmms dgomobs @5
313 MPOBIOIHE0E M3GMEHMMMS NJMOOOL d5dmygbgdom.

5. 89690 GHo3ol MM009M0gd8gwgool Blgzm—mbggol sdmEsbol s9mbsblibols s®lgdMdOL 33wg30LsL
2499030949bg0m LsB®3M0s6 BY30MbY 49bLDBLIMmE IeogMs© Jeroxglve BLYHZPMPORIMIDE0IWME
2396@GHMEgdsmMs 0gME0SL.

6. 359M30330930 BOHYIO3MEdol M3019d9gdL S H359(B30EJd Fglsdsdolo BLY3EMPORIOHYBEsWGO
™39M5GMMHOL G90MBdsEMdL LmdMEg3-LEPMdMEY330L LogkmEggddo.

7. ©5359()303900 Moo MHby30L MMMOIMHMIB9IdOL 5dMEsBOL ImbabLBOL SMLYdIMBOL MgMMYAsl
bLMdMEY3-EPMIMEYE30L BO3MEY9dT0, STMEBOL JOHMIIMHNMBINL OHMEILYE LOLIOMOL 35MFgGHMO SG
9oL xmbloL Ly3M®og0 LobJoMg, s 98Mm3094396m sdMEIbOL  5FMBLEOLIMZOL SO gdgE ©o
1539560 30OMOL, MMEILSE LOHBAoMY 939360 K MBLOL by 3MNMOg LobdoMggdol LodMmsgzEUL.

8. 399m3033¢930 99Mgmo GHo3ol 5dmE3sbol  53mbsblbgdol sLod3GHMEHMMO ™30Lgdgdl 0d HoMol
00050000, Lowsz Ubgo@olbgs  LoboBeg®mm  306HMdYd0 033w gd0sb. LOI3GHMGHMOO  9BseoBob
Lo93Adz9wBY 303009000 5TMBILLBOL 3gerEgMOL Lodwr30L M3EH0TMO F9JAJOU.

330930l 3900MEMEMy0s, HMIgEos Bm3LboMgdeos Lombolbs @y MYMIM-gegdEm-0sgbodm-
0693500 LBbgergdol ©obsdozmo MMm00gMmgdgogdol sdmasbgdby Byodsbols s dgMgmeo Godol
LoboBOZOM 30HMBYOOM:

1. B53m3545¢0dgdm Lomby-3ys®o bbgmwol ©obsdozm®o MOHMogemJdggdol ImEgeol Jgbsdsdolbo
LoPgoLo LEBPZIOM-MOPNOYGHNITGEJOIOL STMFBI.
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2. @sdsliol  gotmsgddbols s8mygbgdom ©obsdozol sdmEsbgdl ©s30ygzsbo Fglivdsdol garorLwE
LOLOBWIOM-MOHP0YOHMJIGEIOOL  50Mm39690bg  BLYZEM-MbYZ0L  FobBHMEMGdJdIOLMZOL,  OMIgdOEG
©59M30090v0s 3md3gduime 35Msdg@Mmbg (ob. [13]).

3. 39830496900 59 3MMmgdEHol Botrywgddo 2024-2025 (jergddo domgdwe G990l s BLY3EM—Mbgzol
59m 356900l sMLYdMBOLS S JMMIINONMBOL MGMMGTGOL BsdMZoyserodgdo.

4. 530530603900 0653030 580356900 53MBIBLBYBL 535390 M 33ESLOL FYdM¥IBIBLIO 25O JIBOL
1535 gO0m, LS 299MYgbgd o 0dbgds Tglisdsdobo glggzm—Mbgzol s3m3SBOL s3mMmbsblbol brm®mdol
395355905 3mI3gduimEo 356509GHMOL dodstmon (ob. [14]).

5. Bs9M354oe0dgo  gMHmogHmmdols s sOLYIMOOL 0gmMmgdgol  gablsbowggwo msg3asdoMmzgero
06530399600 MOHM0gHNJdggdol sdm3sbgdobmgzol.

6.4.4. 56JOMO WOEIOGIHIO §igsBmgdo (Bs 5Mol 39390900 s MMM 0g4gbgdgb domgdwyer
39000390L).

36MHm9dBHol Losbag s Yb03oEMH@Mds MM gmdl MMyMME ©0bs303MMmo, 1939 JEYMOO
®bg30L  MM0gHMNJIggdol  sdmEsbgdoL  498m33¢g35d0, MMIM-9egdBH™M-ToaboEm-Mg3smdOL
09nOHool  2BBMYs©IdMYo  4MH0b-obElgol  ImEawolmgol. fobs 3393900, Mmymea  Holo,
BM3MLOMHYOMEO 04e 53 YHM0gMHIggd0oL 06E030MsWwM s13gdBIdbY (0sy. [4-11]). g 3MMmgddEo
30Bbs 0Lobogl IM35¢0 GoJBHMOMOL LobgMA0MEo 9539dEOL 49m35¢0oLHOBYdL, GrmymEoEss Lombol
6535000, $98396M5GHMOL 460500963 Jd0, 9egdGHEOmMsgbo@MHo 390900 s EIRMOTSGEOS.

fomdmeagbow  3Hmgd@do B3zgb 30339300  LodyobBmIowgdosbo  Lombyg-0gsdo  bbgwyemols
WOPO0YIONJIYIO0L 50m35690L, LosE 0gMIM-9wgdBHEOM-BoabodBMm-wM935000 Lbgmo Immagligdmaros
399mbsbL3zOmME sMgdo. gl Lbgmao Bsadwmwos Lombgdo, HMmIgwoi 0353906 dg8mulisBL3MgE sMgL.
B39b  @obgobowogm  MH0b-wobligol  2obBMmYsIdME  MgMAMm-9egdGHO™m-053bodm-EM9350MmdOL
dmgb.

6.4.5. 36mgdGHob sMbo s dg3bogMHIEo NoMYdEDdS.
360HmgdBHol dmbowmbgwo 999980 0dbgds 360d369wmzs60 35098530 3MmLgdOLMZ0L, HMIWgdoE3

1393050BoMYOMEbo M50  @odmygbgdomo  sbowoBTdo,  sbggg  FomgToBHo3mMbgdolm3ol o
0b706Mgd0lm3zol,  OHMImgdog  BsOOMWO  sM0sb  dgbogmgdols s  0bgobgMool  LygHMgdMb
05393800900 LoboHOgm™  53m356900L MoEbgzom gowsfiyzg@odo. gl 89w9agdo  goblszmmMgdom
39H 99905 Aoboergdol  asdmmzmomo  dgEboggdols s 93MBEHOIMMO  BHOWMgdoL  2o5356E30L
3Mb&9JLE3o.

fomdmagboer  3Mmgd@Bdo bggb 3033w00300  LsAREBMI0Egd0sBo  Lombg-dyséo  Lbgmeols
MOH00YMHNJIggdoL s9m3oBgdL, Lo MIMIM-guErgdEemHMm-0sabo@Mm-wMY3500 LbYMEo INMIgLYdWEOs
399mbsDO3zOME sHgdo. gl bbgwwo hsadweos Lombgdo, H™AgwroE 0393908 9gdmLsBEOIMIE SML.
B3gb6  gobgobowiogm  4M0b-woboligol  2obbmysad  MgMIM-gegdEH®™m-05350EM-Mg350MmdOL
dmE9b.

50 9mEgeols godmMbgmo  Jsbsliosmgdgeo damdsmgmdl LomMdML A93M(39EgdolL Lol
Lbobhdo®gdo, MHmIgoi 9ol aobslbzoggdl 3¢sbogw®mo dmEgEobysh. 9daLysbBmBowgdosbo 0g®Mdm-

909dGHOM-05360GH™M-©M93900  3go  sOLYdIMBL  FgdMLIBEOZBME  sMgdo. gl ggwo YOS
239005500l 39JBHMOOLYD, GMIgelsg oJ3b Lbsdo 3mI3mbabEo, gargd@eo 3m@gbaosgol,
35360@MMH0 3mGHIB305¢0l S 3gd3geoGMoLYsh. bmwrm 3ses®myeo 539E03mGmo §6330L 390 sGob
Lombols dgdmlisbrgzmgar s6gdo.

6.4.6. BgLsLEryEgdgmo  S8mEsbgdo  gBH3gdol Bzgbgdom s FmLsermebgwo Fggagdo  Lsmsbswm
0b©03s¢mMgdom.

2024 §awo: 959m3033e930 Lombobs @ 0gOIM—9egdEHm-8o3b0Em—©Mg3500 bbgmmwol doy®swo
Mbg30L MOHM0gMmNJdgIool s3m35690L. 39MHdM© oMObgls s 6godsbols sdmEsbgdl. gl sdmEsbgdo

2399m33w g0 0d6gds bs3ergdo 9939000 0gMHAMm—gegd@©Om-05369@M—M93500Mdol dgLsdsdols
35¢MH03ME oRIMIBE0XWME M3gMOGHMODY s SLOIZGHMEGHOO Jwslgdol dgdmegdom. 3ghdme, gb
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Jdopamds  0dwgzs  Lsdeergdsl, Mmd  FoGHMoEol  ©ongMIbEoswMmo  Mm3gMOGMEMOL  dglsdsdol
0sbollosmgdge  3mobmdl  3Jmbogl  xgMoo  6s9gzomo  Balggdo. gl dopmds gdbsbwmmgds
DmIY)HBI©-3493605d0ol 3ol 2o6Bmasgdsls (ob. [12]).

2025 §garo: 3s630boEsgm Lombobs ©s MgMBM—gEgdEOHM-B5360EM—M3500 bbgmegdol dyMswo
Mbg30L MM0gMmIgEgdol s3mEsbgdol  Fghgmeo GHo3ol Lalsbegmm 3oMHMmdJdom. gl gsdm3gzegas
903538 09MIM-9egdGHMHM-05360FM-©M9350MdOL Tglisdsdol EO0BIMIbE0H M3gMsGHMmMby Bgdmo
Bobligbgdo  Bogengdo  Fgbwmggdol Ggbs®mhmbgdsl  (ob. [12]). go®@s odobs, Towgdneo  0gbgds
59mbsoblibgdol  sbod3GHMEHMOO  25ds  LoboBEgMMm FoMmol Bosdmdo, bosEss 033wgds Lbgsslbgs
LobsBOZOHM 306M0900. SLOI3BHMEGMMO SBsEOBOL 5T gdOM oYH0EPYdS M3EHOTsErMHo 39Ol
boRwI3.

2026-2027 §geo: 5030330030 Lombols @ MgMM—gegdBHO™m-85360¢M-©M93500  Lbgmegdol
065303960 MOmN0gMmddgd0oL bgodsbols s8mEsbsl. gl gedm3zeggs dmoaagl Lombol obsdogsls s
09MHIM-909dGHOM-05360@M-©MY39MdL  FmEol  3m33wgdbdo MO0 emJdggdol  Fglfegansl,
H@Iol JoBsb0s 990033 oml 53 bLEMYJEHMMIOOL M30Lgdgd0 0bsTozol Ggdmbgggzsdo.

2027-2028 §gro: 250303309300 Loomboby ©s M9MIMm—gwgdGHem-353b0@Mm-©M93500 Lbgmwgdol
065303960 MOHM0gOHJdggdol G965 smEsbsl. gl godm3zwg3s 8moEsgl Lombol obsdozals o
09MHIM-909dGHOM-85360@M-©M93500MdL Mol 383¢gdlw®o YHM0YM0Jdggdol dglfagersl.
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6.5. GOl 3930390l 53m3Bgd0 JHOLAENBLS s FBHOTsloggddo (s30m 35356507, 935¢YO0bs
39b9(33509).

dgbPogaroo  0d69gds  93MUBEHOIMMO0 @S 99 BHOMIR60GHWO0  BHOwgdol  go3MEgKgdol
LOLOBWZOM 5TMEs6gd0 OLIMYGHME LBEHMMIGHMMIOdo, GMIgdoE FoMImMoygdl 3OOLEHIWIILS @S
09@595B5¢ngdd0 bbgoalobgs B30l GOl 353M3JLYd0L S3M 356900l F509TsBH03ME IM©YEgdL.

6.5.1. 3glsgsemo.

093009Mms, 39MHdm@ F5mgdoBo3mlos, O YMMoMgdsl 034MHmdlL ol sdm3Esbgdo GMmIgdos
33GH03MNM0 @5 ggdBHO™MIsRBoGHMOO  BHowrmgdol  oBEMsdEool,  godbgzols s 9633wl
30398900056 5MOL ©39300MOY0. MY 53MBEG0IMOHO S JugdEHOMIsboGWMmo Fowmgdo Bggbo
3bM3Mg00L 196330 Boffoeros, sdoEHMI (3bsEo s ¥YB6JIMOZ05 FomTO OEO 0bEHIMILO S Jomo
3329300 57)30LIOLMDo.

©OMOm  3503MboME  BHowgdmsb 353000300 3OHMEgLYdOL FomgdsG03MMo  IMEIE0s
bbgoalbgs  Lolobeg®m  sdmEsbs  39ed3meri3ol  496GHMEgdgd0LsmM30L. 330603900l TolsdEHodols
dobgz000  dgLodergdgaros  LoloBEZOHM  sdmEsbgdo  gobbowemo  ogml  GmaymOE  “NY39d, 91939
©oL3MIGM LEAHOMIGHMOIDTo. EbmdoEos, MMI bJoMs Tobogrgdol GMyMOE MFy39@ Lbgmeol
2956b0oegs 56 M0l Ls3dsMOLo dsldo J0dEobsMy BmYogMmo GHo3ob ozMm3Mm3glgdol Tglsbiffsgwrs,
00oG™Md LSFoMHMS EOLIMOYAHMEO LILLDBPIOHM STM(39BJOOL ABbogs s gufogers, ob. dog. [BH54],
[SV01], [Do03], [TM11]. 36M0oLEGHEgdoLs @5 09EHoToboengdol  mM30L9dgdolL  sbsErobo  FoMdmowygl
0M535ME™ 06706650, 99d9b03mLgdols s BoBoZMLYdIOL, MsdgE FomgdaBolzmbgdol 0b@gmglgdol
LBgOMBOG, M0 33930l 3OMEgbdo FsmgdsBol3Mmo BoHo3oL BMszseo Loob@ghglm sdmEsbs
§o03m0Tmds.

6.5.2. 33¢930L Mmd0ogdBHgdo.
296LobMOEF0gEgdgo  Ladgboghm 33930l FoBsbos  gz0LFogzwmem 9 3MLE0IMMO  ©o

909dGHOMAb0GHMOO BHow®gdol 353039100l LoboBEZMM sTM356900, 39MIME  GHowEol OFBMSJ3O-
olbs @5 969330l LolsDP3OM s LHZMBEIJGH™M 0mEsbgdo  Lbgsslbgs 3mbroymGsgools ddmby
39600mME bEHMMIGHYOHIdTo. EOLIMIGMEO 53MmEsbgdOL Tglsbffsgwsw bBggbo JoBsbos dgz30dsmo

PY39® 990mbgzq390do  959mygbgdmo  sbseroB03MMo  3gmm©adol  3m@gbEoswms MgmMmools ©o
30696-3mg0l  dgomEol  ol3MgG o SBsEmaqdo s Fomo sdmygbgdom dogzommm sdmbsblbms

o603 960L BMOIMgdo. FoMImaqbowo goblsbmM09wgdgwo BsdgEboghm 33ag3s oMM
§o8moagbl 98 0O WMEgdgd0m HYgdo 33¢93900L (ob. [Kal8], [Kal9], [Ka2la], [Ka2lb],
[KP21], [KP23]) go3639gdsb.

6.5.3. 930 5JBysemds s Losbang, 33x30l FJNMEMEMYOS.
065069600530, domema0sdo, 09oEobsdo, ggma0Bogols s  bsbmdggbogMgdsdo  gs@mm

2409myggbgool  asdm  3MHoLEHIDL, 09EHodologdly s  3MmI3MBoGJOL  (odyzsbo 3mbBoEos 39305m
5650@gMm3zg  FoLOErm3MmEbIMdsT0. Fobogrgdol glsdegdermdols ASBOEOLY s FoBHIMH0SEYIMHO
30099900l 59dxmdgLgdol  BmmMbmzbgdol  MfyzgBHo DO M30LMIZs  JOBol  MgMGOEO,
99b3960396E M0 S MoEbzomo Fgmm@gdoL LEMOEG 3sb305M9d0L o 06FHIOILL. Lsobgobmm ©s
0500995303990 ©MbyHBg oEIMOGHOOL ©OEO MoMm©IbmdOL Jobgzs®, ML, Ts0gdsG03wWeo
dmE9otmqds  8609369wm3zs6 M@l SMEgdL  3OOLEHIWGdOLS s FgBEedalaergdol  ™M30LgdgdOL
bosgroBdo s 300GH03M  LoEMOE0gddo  09bsdgEmgg  sbogrgdols s 3MI3MBOEHJdOL
BobmUEGOwIBHOH ©s B03OMLEOWIEHOE GOIBLBMOT309d0L A549d5d0.

B396030L dog0sb F0dBo3gE0s 0l 0@Ys, MMT 296353005MM™ s PsdM30ygbmom Mfiyzg@o
gm0l 965¢r0G03Mmo  9900m©gdol  EOoLZMYGHMEo  bsErMmygdo.  dmEgbgosms  mgmeool
©0L3O9EHME0 65MYgd0L 456300056090 33930l 360A3BgEM3560 Boffoeros. 1Lsa3Mbs s gd3L3mbs
050LJIM0  LEAMVIEBYHJOOLMZOL  sTMLsgswo  FgdGowos [Ka2la] -Go dopgdveo  99093900.
©0L3OgGHMEO FMMogL 2oMogdbol 458mygbgdom, oLIMYEHWE 4MH0bol 0y039MdgdML ghmow hgzgb
23963L5BP3M300  Lbgomdosb  3mEHb30sgdl, Mmam®i bobgzgzgdl s  FgLodsdolo, sdmz09y3560m
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59mbsblibols fomdmygbol Bm®Tmegdls. 5853OMMs© dgdmegdeo 0dbgds Losmsbsm Logmaggdo
90mboblbol  s®lgdMBdOLY @S  JMMSEIOHMBOL OO MB3gEloymBs.  STMbsbLBYdO  obg  0dbgds
o3 9600, H™3 ImLabgmbgdgeo oyml dgLsdsdolo MoEbzomo As0mmM3Egdo.

6.5.4. 5OJOM™O WOEIOGOMEOo §fgsMmmgdo (Ms 3™l 493909dMo s MMM 0g4gbgdgb Jowgdmer
890)a90L).

0099bgs350  0509F5GH03MmLYdOL OO  L0BEHIMLYdOLs  OLIMYGHEo  3gaEd3me3ol
2396GHME90900L BsoBo B5OLYdIM LEMIEMOMIIBY 0bg3 9B, 0b. 3506dgMAOL, 35356530,
39933905, F5ME0BOL, Lerg30560L, Fod5boL, BoMTol s bbgsms IMMIZdO s F0MOMYOMO 30EH0MJdJBO.

6.5.5. 36mgdGHob sMbo s Ag360gMH o MOMYIMEIgDdS.

0009953 030mLms O YIMHOEEYdsl 034H@MBL o MMYYo Fosmgds@03wMo s8m3Esbgdo, MMIEgdos
337GH03MM0 s JEgdBHOMIAb0GHMO  BOMIPPMb ©35300M9do  3MHMEJLYdOL 3330l O™
bbgoslbgs obsliosmgdergdol smfgmols s sbseoBolm3gol sMmob LoFoMmm. MoEysb 93MLEBH03WOO ©s
99dGHO™AboGHMEO  Howegdo  ©o©  0bFGIOLL  FoMTmoagbl  MmamMiE  49dmygbgdomo
393609Mg00LsmM30L, s15939 MJowME 3bM3zMYdsd0 BHYeEr)3mdmbozsogddo, bsddgbgdem 3mblEMmvd30gddo
5 bs3goE0bm FoBbgdobmzol. s80EMI 3mzwom, MMA 5 Hos®Impygbowo Lszombgdol dgbfagwrs ©o
MRO® BOMWYMGROWo 3Ebol Jogds, MHoEblzomo AsTIMMZEGOOLMZ0L SAMGOMIgdoL F9ddoggds
360083690m36500 ©o9bToMgds 3gdboz«® 3HMyMgLLyE.

6.5.6. TgLoliermgdgmo  s3m3sbgdo  gB3900L Bggbgdom s TmbsermeEbyo FgEgagdo  Lsmsbspm
0bo3s@mmgdom.

GO0l 29360390 gd0L LolEHBPIOHM 5TM(356900L 5dMbIBLEYBOL sOLYdIMBOLS s JHMNSIMNMOOL
390092900L  doegds Lbbgoolbgs 3mbxgogm®mazool dJmby obzMg@mwo Lsdzmmbs ©s gdglgombe
0500LgdM0 LEGHM®MIGHMEOIOOLMZOL.

30039 9BHa3bg  dglhogoo 0gbgds  2oMg  LoloDwz™m  sTMEsbs  LY3Mbs  BOOLYIGO
LAHOMIGHMOYPOOLMZ0L.  Jgmerg 9BH3BY Fogdmwo 0dbgds  godmlbogzgdol  3oMmMgdgdo  9daLgWTb
dgLg®oLbm3zoL, bmerm dgbsdg 9Ge3by Fabhogeowo 0dbgds 9oty LolabOzmM sdmEsbs 9dglgmobs
0500LgdM0 LEGHM®MIEHMEOOOLMZOL.

90090 909390D9 ©gMHEbMd0m IMTBIEIYdS M3qbodg LydgEbogho LGs@os.
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6.6. dq3BGHO MY35MdOL 8MIBEBHMOHO MGGl s9mEBIdO Babvbol 9x39dEOL googseolfiobgdom
(Omb 39BgBowrsdy, 530960 3sBghogsdy).

80353500 bmmo Farol (2024-2028) 396853 mds80 gobBObYIO 33543L FgzoLfagrmm dsb@o
©M93500Md0L  dm3gbEMo 0gmOo0L  ©obsdogzols s 33oBoLGHGH03MMHO  g8mbgg3qd0oLsmz0L
LoLoB3zMM-boPgolo @  LobOBOZO™  s9m3bgdo  bsbMbol 9x3gd@ol  gomgzsrolfjobgdom
3059OHMY35MmM3560, 5B0BMEHOMIMwo bbgrwgdobsmgzol. 3gMdm:

1) 3239305300 350Mm3033w0Mmm 335HB0oLEIGH03MO Fgdmnbggzsdo dBEGH0 ©MY390MdOL IMIgbE Mo
0906H00L  BobdBO3OHM-Lo3MbESJBH™ dMmEsbs bobMBolL gomgzsolifjobgdom ssgMmyzsmmgzsbo,
3b0BMEHMM3MEo Lbgmargdolsmzol (2o6bownmo 0gbgds sMa3mgMEoG0Eo d9dmbggzs dgoMy
0oblimgMmmdol  bbgmmgdobsm3aol). 3900530 MBHMEMBsMS  MIMEGO0L  godmygbgdoom
d9L%o3e00o 046905 LlEO 5FMBabLBYBOL SOLYIMBOL S JNMOPIMNMBOL Lazombo.

2) 8gbhogarowo 0gbgds dEsbGHo ©MY35MdOL BMmIgbGHWOO  MgMmMool ©0bsdozol  sdmEsbs
bsbyMdeogo  oblmg®Mdol  ddmby  sMegMmAz5MM3sb0, boBmEHMmMIMwo  Lbgmargdolsmgol
bobmbol  gomzgowolifjobgdom. 50m33wgmmo 0dbgds LrbGo smbablbgdol  s®LYdMdOL s
JOMSIOHMMBOL by3oMbO.

3) Bgdmm bsblgbgdo bbgryemgdolsmzgol gebbowmmo s 3s9m33wwgmEo 0469ds 335DoLEGHGH0IMOO
00m3obs  bobubmob  gPme  GmamOE  3m9ME0GH0Mo,  obg 905 3MmIMH OGO
3900b393900L50300.

4) 9glHogarowo 0db6gds ©M935MIOL LEHSGHOIMNGO  gMMool Lo3mbEIJGHM sdmEsbs, Mmglsg
69390 o 3go® Ubgmemgdl dmeol bobwbol ao6gdg 3mb@odBo  s0ofigegds dbgdMogz0
39M0(193500Md0L 30HMBOM. 350530 MAHMEMBIMS YO0l 3sdmygbgdom 450m3z3egoEo
046905 LmbBo 5dmbablbgdol sOLYdIMOOL s JOHMIEIOHMNMBOL Logombo, sbgzg sdmbsblibols
9003M5MdoL Ly3oMbo JOMIIMOMBOL 30MMd7dT0. gsbbowrmo 0dbgds dgdmbggzs MHmM®gLya
3960 Bbgmeo 356 0bg3l Mgz LbYMEmb 3MbEHJBHOLL. gl 30mEglbo sefgdowo 0dbgds
339H035M0530 YYEHMEEMOOM. 250M33e Mo 046gds 03039 Lagombgdo.

5) 3M903030Mwo  mOsfiKxozo gmGIobmgol  dgbfegmoo  0dbgds  93meromGo
3390035005300 MEHMEMBS  35M0dMrE  J9dmnbggzedo, MmEILsg LaboBEzmMm Foboswmds
5930009005 5dMbIbLBOL  3MbMEGTosom FoMdmgdmwbg. 250m33wgmwo 0dbgds LYLGHo
00mbsbLBIOOL sMLGIMBOL S JOHMOPIMNMIOL LSIOMbO; JHMIEIHMNMBOL 30MMdYdT0 sbg39
2390Mm33wgo  0dbgds  5dmboblboll  BaMemdol s  339H035M05E0M0  MEHMEMIOL
59mbsblbol 35605300 MEMEMdYdOL sTMBbLBIdOM 53MMJL0Ts300L byzoMbgdO.
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0995 7: 7939® 35099005 39796030l Bmy096MHm0 LozmbEHodGm s dgMgmero LolsBM3MM 53m3sbs

3906 a0gdgEo: 5. MHsBIsdol Lobgamdol 8s09dsG03ol 0blGHOGMGOL MY39MdOL F509BsBH03OO
0gMMHo00L A5bgmgzogds.

03303505 XyB0: bmabo® Fogmogsdg (00gdol bganrddm3zsbgaro), Lgbam 3M3Mxsbmzo, wmobs
35935d0d9, 20MmGHY0 35356539, WO AMYMWSYGO.

M0Y39d 39M98mms  9gdsbozol FgMguemo s Logmb@od@m 00m3s6gd0L  mgmMosdo  olvyero
L5993960L 40-056 fiergddo 360d3zbgermzsbo 999900 0465 JowgdEo 6. IMibgwrodzoob, o. 39349L, G.
20bm30l, . goobols, . 996mHasbol, 3. 3geodol, . bymgol s Lbgsms dMmIgddo, MMIENdIsE
3399 BHMO0DOE00L  FgmmEol  2s9myqbgdom  s3mdaggl 965D MH BMbgosms s LobyrEsMme
06393056 45b@MmEgdsms mgm®os [1-2], bmerm 60-0s60 §engdosb 30b9M-3m3zol dgmmool
2499myggbgdom sdmblbor 0dbs dBsmms MgmMools s L3MBEIIGH™M YOO MMJIgEIdIDs MMM
bmyoghmo 36093bgermgsbo sdmEsbs (9. Bgwsbo, g. 003060, 3.3m0FHgM0, 5.bGOB3IMZ0, 3. 3mOH™z0ko, 3.
009936960, M. 3730, 3. LAHIBdIOYO, 3. 3m3m30, 3. 5¢gdLabEmMzo, d. bmwgho, b. sGmobosbo, G.
05631M0). 50539 3900MmEOEB  0ffygds sboeo  GHodol, 3Mogd@ogobsmgzol Ig@s 860dzbgarmgzgsbo
9653103 w9M0 Bo3zmbodBHm-LolaHmg®m s0mEsbgdol 33eg3s, MHMIGd0E 393800MJd06 ©MY3900
sbom®o bbgEgdobs s MbgE39E0sbo MY390  gegdgb@gdol (LEMObYYMO, BsOMZs, ©H33MY,
dgo o 1bgs) MOHmMogMmddnggdsl; s3Mmgmag dBsMms 09mMmool sdmEsbadl, MmEgbsg dbsMo ool
0DMGHOM3Mo, BoBMEHOM3MWOo, 309DMYEgdBHOHMO, MgMMA35MMZsb0 Lbgmwol Lobwzsdbg b
9OM350036900L 2odyma3 Lobwzse By [3-10]. 506060 33093900l 339¢0339¢ ©TTog@s BLEGHO
5 05bemgdomo 5dmblbgdol Lbgoaolbgs dgmm©o, HMAMMIO0ES MOMMYMBINOH JmErobmdms ©s
abOA3GHMGHMOO  FgNMEYO0, ©OTsbol  sdmEsbs®y  Foyzsbol  Fgmmeoo, 39dBHMOODOE00Ls 9
0639305 mMm0 4560ddbgdol dgommegdo.

6. 0563MMTs 063 JMIWMOHO F9MEOJIBJOOL 2BOM b bl (50930010 3MMO0 Lo3MbEod@m
5 996M990) 59mE9Bg00 ©s0Y3z96s 9b5WODBNM BBJ305S MIMOOOL OO FHOZOL JOEISOYOGO0D
9.9.K3560¢099560L ¢o3ob 58m3Esbgdbg Bmeolsmgol. Mdsh ss8w98s3s 3gEHmMoBsEool sbagro dgmmo
©5 396Mgdsbol  BHodol sdmEsbs  BmEolomzol s MYMEOoLsmzol sdmblbs bmysw dgdmbgggzsdo.
306086 ds 9900m@ds LobOBOZOM-Bo3MbEHJEH™ 58M356900LsM30L 0039 3603369 Mds Ggodobs, Mo b.
dMbgarodzowols s 30696M-3m3x0L  dgoom@ds  3slogMmo  Logmb@oddm  sdmEsbgdobsmzol. gl
0900MmEO  WOoFIMSGHMMsdo  bmdoos M. dBEMMoL  FodGmMobsgool  3oMzgeo  dgomob
Lobgerfmgdom s GoMImoybl  9hmoEMo  Bmas  FJMEL 93B3 YMHO  LH3MBEBIIEB™
59m356930L 95399@IM0 STMblbgdol dolowgds.

OMamO3  (36Mmdowos BsMM3900 s LEMObaaMado, FBHB3900 @O BdDHBIMYd0, [oMdmowygbqb
Lbbgoedo 3503900 36396@®oG9OL, s00@MA dod3900L 3mb39bEMEo0lL Lsgombol dglfagws s Fosmo
399306500bm30L bbgoslbgs 8gom©ol ©sdw)dsgqds, dom wdgBgb SMfOHR030 IBMMT309d0LS O
3sLoEol bbgo@olibgs 139bmdgbmemyom®mo 13090900l 30MMmd5dd0, MIMMOWMWO s 3ModEH03MEo
36083690md0ol 36-:MmdegdgolL 496939m36900.

MOJMOOMO M35l BMOLom  sbodbmo  LogmbEIJH™  s0mEsbgdo  FoMdmoygbgb
0509953039900 30B030L  LolsB3zOM-L3MBEIGH™M 58m356900L sboew 3oLl dggwmero LobsbgOH™
3060MIJd0m.  3M9dBH03Mws© 3o 0oLobo FsOOME  Fodmoygbgdosh Mrzgzol  8gdobozsdo  dbamgdol
239303919008 093006  530gdoly s Mbgw3gosbo  gwgdgbEgdom Lbbgsolbgs  LyobgobGHm
3MBLEMI30900L 45ToaMgd0L STM(35690T0. MY39MBIOL dBOMEHYGEO MJMMOOL LozmbEsd@Em s3m3s6gd0l
330930LsL  Bogzdom  9x39dGMM0  50dmbBbEs  LobyMEsmIemo  0bGHIRMI Mo 436G MEgdIdOLY
3650 Me B9bJ300ms MYIMMO0L LElsDPIOM 5FM356900L gmmgdo (6. IMibgerodgzowols dgomo,
30696M-3m3x0L  9900m0). 5653slogyMo LalsbEamm s0m36900, goMEs s0bodbmwo dgommgdobs,
9m0mbmzggb 3m83wgdlyMo (33e0ol BvYBbJE0smMs MgMMHOOL, 0bEHIFMSMHO 250MEsddbgdol mgmMool,
3m3ol  BHo3olL  06@JAMgdol  MIMMO0L, 0bGHIYMIWNH  25bEHMEWYdIMS  MIMOO0L, B0SHEMgdOMO
965¢r0Bol Lbgoolibgs 390m©gdol 256HmasMmadsls.
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M0Y39@ 39Mgdmms dgdobogol FgHgme s Lo3mBEIIBH™ LoLsBMzm™ sdmEsbgddo 58550553
0000065MmgmdL 0639BLowemo 330093900 ALMmEeromlb IMogsee Lsdgbogmm 39bEGH®T0. fargdol dsbdoww by o.
5H0odol  Jo0gToB03ol  0bLEGHOGHMEBHOL  MY39MOOL  FomgdsE03 MO MIMMOOoL  ASBymgowgdsdo
00000065M9Md®S @ 985505053 F0dE0BsMmgMBdL: ©MY395MIOL dMEYJEo MIMMOoLs s BoMBOEJOOL
0630l MIMMO0L  9MOIWOLOZMNOO  Logmb@oBHm  98mEsbgdol  asdm3zwg3s  33Wws©o  LobolbEol
b 3900560 9egdnb@gdols s Lbgsslbgs 4gm3g@®movo gm®dols vy 1qbmdgbmemyom®o
030L900L  3Jmbg  (0BMEHOM3Mo,  BODMEHOHM3MEO,  305DMIIIBHOHMO,  IMSYMMRZIMMIsbo,
03bE0MY35000 M30Lgd0L IJmbyg Boboergdolismgol) bLbgmergdol mMmmoghmgdgogdol dglebgd [11-47];
©MY350MO0LS O BEBEH0MY39MOOL  dMAFYJEO MJMMOoLs S BOOROEHGOOL b30lL MgmGools
3906bgdmwo (Bsfomd®mog vibmd LEBE3M0s60) TMEBIdOL Jglfogurs [48-69];Lz0wob®mvEmsb
3obEomdgaro dMmb3z000 25MLYdOL YMIMBOL 53m356900L ©sdw)dsgqds [70-84]; FdGWBs30 GmMmgzsbo
300b®Mgd0L 30MHME0bsT03wHO BEAMIMBOL sdm3569d0L Aglfogems [85-111].A

©M93500Md0L  dMEYJO  MIMOOoLs S BOOBOEJIOL 3oL  MIMMOOL  SMEIWILOIMEO
bo3mb@Gogd@m  99mEsbgdo  Bomgds@ozMMe©  BMmMIMoMEId0sh  33ws©o  3mgx8oi3096GYdoL  ddmby
Loba OO 06EJaOM-ORIMIB305WMMO gobEMEgdBOLS 96 1Ym0 F9BEHMEIGdIOOLIYD FgdasMo
LolLEgdgool Lsbom, sgMgm3g AMsg30 LObyMWsHMdOL Jmbg FgmMy az35M0L Lobywes®mwo ob@ghm-
©0xgM96E0sWMM0  9BEHMEGdgdol Loboom. 98 ABGMEgdsms Bobslosmgdgw bofioel 3MBEHWOL
G030l 0b@9OHM-onIMHIDbE0sHo  ABFGHMWgdOL  Loby  9d3L,AGMIgoi  bmys  Fgdmbggzsdo
29003390 5O 49bEEom. Foegdme A9bGMEgdsms 53mMbabLBL 3gdgdm  3gwrgdol  H  3esbiol
3969309080, GMIGos Fo®dmgdeymo 9399m360L 9.5. H™ 3aslib (ob. [2]). obobo bsGolbmgsbo 3s6mbom
33190  (LBsobBgaMozom oMol drmemgddo bgdolbdogho Moyom JOmdswo, dgombsbrgdmwo b
39009b5B03M9w0)  398303096G00 093930693056 dgLsdg 33500l  LobymwsG e  0bGgyMowrmE
396G ™gdsms Godl.

6. 8530095398 Asbserobme Rwbdiosms mgmMool s JosbEmgdomo sbserobols dgommmgdol
2409myggbgdom 50bodbmeo 2sbGHMEgdgdo Lbbgsolibgs dqdmbgg3zgddo s0ygzsbs 39Megdsbol  EHodol
239005503056 LoboBOZOM  53M365Hg BMEWOLIMZoLG  MYMEWOLIMZOL, saMgmM3g SLgmo  EHodob
LobobEZOHM 5dMEBsMS LOLBHYFSBY, 96 FHFOg0 FgMOEgdols (H0BsboL) sdmEsBIBY. 39633999 306HMBYITO
dooom 9839dGHwIO0 50mblbgdo, bmem Bmgsw dgdmbggzedo mMmMmaMboeme 3merobmdms dgmmeol
2499myggbgdom doom MLsLOIEM FOHR03 5ERgdMH Y A5BEHMEGdsmS LoLEHIgdOo, HMIJms Yodm3zE93s
bgds  MHgRMEsmmdsbg  3Z9OMGHOm  ¥509d0© b FYBMLsBOZOHW  F0dEI3MMdsms  LogMgdd0.
Mombg®bs 8009390 LolsBOzm™m 59m3s69d0L 49dm 339339, A0S 5FMbIBLBMS SLOI3EHMEHWGO
94mx3593930 ©9 58mobLbs ds03900L 3mb3gbEMmEo0L sdmEsbgdo.

0obBHo  ©M9350MBOL  MOZ3IZ0M3I0  MJMEOH0JO0  AsBbowEos  Boduggerol,  dgogcol,
0men3dsbol  IOHMIgddo s  Iufogeroos 3oL,  39w3060l, 3MEWEGHIMLL s bbgsms doge.
0bE0EMY39000 ToLogrgdo  3603369wmzsb M@l SLEMvEgdgh  domdgdsbozsdo (3gMIm@  dgwrol
0995603590), 53609039 d¢E9bGHO M350 B gdol gbfagus s LgoLldMmo BSEMadol Fo3M3EIEgdoL
509965 9M0OL 29MmEMao0Ls s 3JnBoHozol IB0Iz6gEmgsbo sTM39bs. drMEEBMLs @S MG Ml
00990b)  ©oYMEbmdom  obo  boavyzmbol  50-0sbo  fengdosb ©50fym  29630056M9d
03bE0MY390MdOL  F50gdoB03MTs MMM (0. MdMEDBMZ0, 6. sOWEH0Bosbo, §. Tobermgo, 6.
30oLBIBLgbo s Ubggdo). 3mE39™dOL  M30LgdoL  dJmbg  Lbgmargdols s by zgoeosbo
999963900l YHM0gMH™JIgEgdol  3m356900 9bsEBMGH BMbJz0sms MYMMOoLS, 0bGEHIYMICMGO
23963 ™mgdgd0l, 06@3gRMIWMEOO 49MEOgdbgdol s FosbErmgdomo sbseroBols Lbgswslbgs 89mmosb
JOMSQE 3930060090056 3MEEGMIL Fgmeg 235MHOL 0BEJAMIMMO 39bEMEGdOL 45dM33Eq39L.

6. Togwogsdol 9HMIgdTdo  edm33Eg0s  dEsbGH0MY35MdoL  mgmMool  Bo3mb@oddm
00m36900, HMIWIdOE 393000 GO06 9M9MHMY35MMZ960 MHYW3gEEosbo LaliMmo b Babggho
MLsLEME® gangdgb@gdols (bsem3900, LEHMObygMado, ©336MJd0) S FME39EMdOL MZ0LYdoL dJmby
65b935MLOdGEYOL/  LodGEYoL, BobgzsMLOZMEOL  MOMOYOMIB)EIIL, GMEILsE  Mbgw 3y osto
909096@gd0  009mxzgdosh  GobygbgoswHo b bmGdsrMo  ©F30MH™M3900L  30MMd5dd0.

296L5BOZOHME0s BHobagbEos Mo s bM®MTser®mo Logmb@od@m dsd3900 S OEYRJbOEs  Tomo
sbOA3GHMGHMOO ynxod393 JobLE3MMMIdME FaMG0wgdoL FobEMmdEIMdsdo.  250Mm33EYME0S L)IMSZ0
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LobgMEsGMdOL  3Jmby  LobyMEsGo  0BEYYOM-OGBINIBE0WMO  25BEHMEWIdYd0, OMIIOO3
©539380090bo 50056 MBIB-19d56 gBR35MM3560 LbgrEqdols s LElMYIE0/Bobggz®oislitrvyenm
Bo®M3900L/ABIMJOOL  MO®OGOMJI)GILmMG.  J9TMIZIO0d Ubbgoolbgs gm®Iol  ©Mg350

bbgmegdmsb dmdogo 96 3gso LobolEol dJmby ©M93500 9egd96@EgdOL WMo gMmJdggdols
0605030 ©s 9MHOR030 LogmbBsBHMm  s8mEsbgdo, MHmEILsg ©MY30 Jergdgb@gdo  Jgodangds
00ymxugdmbgb OHmamea (Mx030, 1939 sMOR030 ©IBMGOTs300L 30MMdgddo (330l FOHBoz0 b
305)MHx030  356mbol  3oMHmdgdT0), 3MbGHodBHoL  30MMds  Fgodegds  Fomdmoaqbgl  Hmame;s
bobEo(9F9393H0) 3MBGIGHOL 306, Y3y MM0YIHMNJIgYdsdo dgmag Lbgryegdl ImGol Fgdml
G030l mbgwo dsbBHo 8gbol sOLYDMOL. P Boe®mgdmmos M350 9gdgh@gdol  dmermgdols
0sbEmdEmdsdo  1sdogdgmo  Logmb@oddm 350390l SLIZGHMGYMH0  bsEoBo,  sygBowos
LO3MBBIIBH™  Fod3900L  goblO3WMYIMEMBSMS  HBILOSMO 693500  gengdgbBHgdol  LobolEol
(330900l 5 3MHMR03MOOL 356MbIdME F0TsMmgd5d0. 2o0Mm33EYNIE0s OMYIIOMOOLS s dENBEO
©93500Md0L 065303900 Logzmb@oddm s9mEsbgdo. doMgdMwos 3MBEEHWOL  BHo3dol 0bEgyMm-
©0x9IM96305MH0  g3bFMEgdol 959G 93mblbgdo  49BEGHMEgdOL  3Mm9n03096E0L,  HmymOE
3BJ3ooL, 1s305Mm© BoMmm s 13gE0B0IMOO 3ELOLIMZ0L.[25-47].

6. Goganogsdg 5055050 2obogm dmms OYLmgzwol gHmgbomo Ladgsboghm gmbool dogH
©5530656L9dmo  LogMsbGHm 3Mmgd@ob #FR-21-7307  Lsdgsbog®m bganddwgsbgano, 53 3Gmgd@ol
RoMagddo 3999530905  dEBBH0MY39®O  ©0bsToZols s  9MfiMROZ0  MHbYzgdOL  BMAOYHMO
L5369 BH™ S LELYDBPIOM 53965

6. Gogwoysdol bgarddwgzsbgermdom 2023 gl oo 0dbs Lsmd@m®mm ©olgh@sEos
,O09350Md0L @5 dWIBGHO  EMYISEMBOL  MIMOOOL  BMYogHmO  5M83aLogMO  LELIBOIH®
Lo3mbGogd@™ 59mE3sbs Ladommzgwml 3gdbogmMo MbogzgmlodgBol MmIG™mMbd 3. xsdsl3odzowol
3096. 50b0dbm LyMJGHMOM BsdOMITo JoMgdmwos 3MB3EgduMo FoMmdmygbgdo 69 3meEMmbmg-
0mbbgodgzowol  BmOIMWgdol  sboermygdo dWBbGHO  ©MY3eEMdOL  dOEGYJ  »YME05do,
2900339 wa0s Bb3smd0s60 LolidBZMM-Lo3MmbEod@m 59mEsbgdo dbsMols s Ps®mzqdols ddmbyg Mdb-
Mdsb gMMNY35MM3560 dEbEHO WMY39O BOMBROEOLIMZOL, A9TMIZWIME0S EMYIIPMIOLS S dBEO
©6MY350MO0L  MYMOHO0L  Dmogh  LobsHOzOM-bo3MbGBHJBH™M  9TMEsbILME  ©s353d0MdMEO
1393050 BH030L 0bEHIYOM-OFTINIO305¢YIMO AoBEGHMEGDS.

6. dogaogsdol bgerddmgebgermdom  d00obo@gmdl  3dsmds  MJBHMOBE O.  gobEoslL
LOEMIEHMOM 65dOHMIBY ,B0OROEJOOL PMBZOL MYNOHOOLS s BB EOWMY3900 OBsTOZOL BmYogh O
LobobOgOHM-Lo3mb@od@m  s8m@Esbs” (6. dogmsysdg,  0035dH-BodBHmMol  dJmby  g9Mbocngddo
290m9399bgdemo 37 6sdGmdo, Google Scholar -ob 30&0M9d0L 0bwgdbo 299, H-0bpgduo-9; Web of
Science-ob 0bgduo -42, H-0bgduo-3, Scopus-ob 0bgduo 103, H-0bpqgdbo-7).

bbgmerdo dsd3900L M3GH0ToMH0o gobsfoegdols sdmEsboms sbogn 3esbl  dog3wmzbgds 9. §.
Bsfomd®mog  EbmdlsBM3m0sbo 58m396900. Gobymaowgdol 933¢g35Mms F0gH  godm3zEgME0s
©09350M30L  dMGHYIWo  MIMOO0Ls s BoOBoEJOOL  MB30L  MYMMHOsTo  MebIdMEIBHI0EBY
3MbEHMMgool 9mdgdbols s3m3o6gd0 Ebmdo b bsfomdmog Mibmdo bgMgargdom dglmbiEgdeo
bbgwergdobsmgol s 300gdmwos  sb5gr0BME gMbdE0sms MgMmMooL sboeo Lolsbrg®m s9m3sbs, gy.
™. 39093560l GH030L sdMm35bs MMEolsm3zol. sFoLsmMZ0L M. dBEWMTs 53MTs3 BoJBHMMmODsEO0L
dgmMg 99000 5 FMY3:3d 99 LobEBEZOHM STM356900L STMbUBsEMBOL LEOWIEGINYEO MIMOHOS.

L50BgObOM 3GdE03580 F60TZ6gEM3D ML SOOI MY35MOOL dOEHYIWO MJMOOOLY
©5 g3oMxoEdol  bgzol  mgmool  30MHEs3oMo s  TgdMHbgdmmo  sTm3bgdo.  BHgbowgdom
399mbsDO3OMEo  MmOoEdIMEo  BoOBoGHJOoL  0MmEobgddo g3y 989dGHMOO  s©dmBbs
3M33gdum™o sb5Eobol gomgdo, SLgmo sdmEsbgdol 3gerg30Lsl sMLYdomo 860d3bgwrmds 9boFgds
d5030m0 3mbEbEH®Ms300L LYYMIMOL oIHL 3oL F39MM™Ms FobEMBEIMDIT0, BoE 9RO 5J3L
35039000 250056570 gdsl s 3¢alBH03MM0 Dmbgdol FoMdmgdbsl. bgmgwol bsBrzmol dsbermdermdsdo
35039000 256550930l Lwymsmol sybsd 59EISMMO Asbss LEBEZMOL oLy TgMbgzs, GMAI sty
9696305 Ho  Bn®mAsgrm®o  dsdggdoo  dmdog  36500369@mdL  gd@mdgb.  sbgmo  BHodolb
056506533039  3MBGHMMYdOL  dmdgdobol  Fgdermbgdmer  50mE3oBgdL  MLILGMEIM  56ggdoLsMZ0L
Lo3MAdz9eo BggsMs 3. hgMg3s6m3z0L s b. dsbobmzol IMmIgddo, bmwm Egbowgdoo dgdmbsbrg®Hvyemo
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™mM5dIMW0 560HJgd0LIMZOL Foo 331939L Bomsgg g™ M. dsBbEMMOL dMmIgddo s obobo ELLE
99BHu95@® 58m3965m5 GoEbgl d0g3o9m3bgds.

050105390 065 ©Mg39MBOL dMGHYGO IOl LolabMgmm sdm356900 MMOEdTo
369900LsM30L, 39MIMNE, ©MY3OEMOOL dMFAYJWO MYMOMO0L LolsbOZMM sdmEsbs BoMm3mbmgsbo
bgmgeol ddmby HMowmmo  sMoLsm3z0L, EMYOEMBIOL dMEYIo MJMEO0L LILsBOZOM  sdm369d0
35O I3MobS 5MHOLIMZOL Mmoo bgMgwom s LHmObsBMZB0 FH0WGd0m, 930039 M9BIBMIBHI0EGI
3MbEMMOL 9mdgdbols sdm396900 batmgwom dglliEgdwyeo FsGrmImmbs sGOLIMZ0L S BIMYoms ©
§3960mq080 59mbsFMHgd00 TgbliBgdmEo 335MEGME0 5MOLIM30L. [50-56].

L556g9MH0dM 3gMomdo dgbfogwrowo 0dbgds MmY39MBdOLS s dBEO MY35MdOL dMEYJLO
0gmOHo0ol  s0mEsbgdo  IMsg3smIMmbe  MEMOEOTNO  96M9gd0LsM30L  Lbgsslbgs  3mb3Mgdmen
39000b3939000, 535LMb BEBGHO EMYOEMBs 9390 23996900  39¢0306- FmogEBHol Im@gerols
dobggom. 39MHdm, dowgdmwo 0d6gds LELaBOZMM JoMHMdYBOL Lobg s50bodbwe Fgdmbggzsdo, Mog
390009mddo  358mygbgd o 0dbgds Logmb@oed@m 99m396900L 4oobohy3g@Ee®. 98 3bom Bowgdemo
076905 00 990093900L 565¢MA0gd0, MoE WMY39PMBOL JsLOZNM MNJMMOsT0s 36MdOE0. A5TMIZEGMEO
096905 3M935¢3MMbs 9GOl FJoabom 9bsdMmIBI0Eg 3MBEHVMMOL mdgdbol  sdm356900 HmymOE
093500, 0by BdWBGHO MY9O  TM9ZOWIMIMbS  FOOROGHOLLMZOL  bbgoslbgs  3mb3MgEw
d900bggzsdo.

a9bbogrmwo  59mEsbgdol  sdmLsblbgws  godmygbgdyamo  0d69ds  gOmosbo  Boamds-
3MbBMEOTMe SLsbgoms @ 9BswoHME FMbEosms LoboBOZMM 53m3569008 MgMGool dgomm©gdo,
MmIol  bobEBgds@MMo  go0mygbgds MY3PEMBOL dMGYJ MYMMsdo 835¢. b.dmlbgerodzowols
Lobgmabss ©s35380M9gdmo. 53 3Bom LAY 59mEIBYdOL 58MbLBYdO S9g0mEo 046905 9R39]EHWIMS©
(565¢00BM0 BeOIom).

900900 8909900 398md3994bgdmeo 0dbgds Lsdgsboghm gmGmbsegddo s Bmbligbgdmwo
0g6905 5. HHT5dol JomgdaB0o3zol 0blGoGWGHOL ymzgwfierow® 3mbxg™gbEos®y, 0. 39349sL Labgarmdol
2459mygbgdomo  Fomgds@ogo LobbGHOEWEHOL LYBobsMls s A9RMMNMYdIMo gdobsmol Lbomdgdby,
03M9m39 Lado@mgguml 99dobozmbms 3038060 4mggehicron® bsgMmsdm®mobm 3mbxgghhgbogd%y (.
39356509, . 3mammsy»o).

dognmgzebo s B9d3gmo@GMmeo  bgdmddggdol dJ3gd dymazo  mbgarzgeosbo  4emLgdol
290m339g3s  Fomo GFoMmm 259tmyqbgdol gsdm msbsdg®mmag Ggdbozol Lbgoalibgs bygdmdo o
06@96mgLL 0dLsbYEMYOL. D390 dqds3Lgdeols dJmbg dMB30m0 AoMLYdOL MbgzoLs s dEYMIE™dOL
59m356930 bgoabbgs aG306MHmM30Ls s GHJddgmo@mcol dmddgqdolsl 3GMod@ozwmwa dgbfsgerowo
oM 560, gobbormmos dMb30m0, (300bEOHWEME TsbeErmdgwo, BmMdsem@mo §Bgzol J39d dymuo
29MLgOOL  BEYMOIEMBOL  sM356900.  FogdMos  FEYMIEMOOL  IBMLEHIOMWO  Q9BEHMEgdIdO,
2396bom@os dEaMomdoL sdmEsbgdo daMgbsgo s BgM0EOsBMWo IGZ0MHMZgdOLIMZOL, SMgM3g
HRMOE ©9YOI0MO 51939 MPMYNB0mo ool LodMmEOL dJmby MOEMMEGHOHMINMWO gMLYdOLIM30L,
dglfogaroos  3sGImbomo  Mbggzols s ©0bsdozMMo  dEMmoEmdOL  Logombgdo  [obslifs®
G306, 300bEMHEMD FobeErmdgEro, dMHB30m0 FoMLYdOLIMZ0L [75-84].

2900330 99Iwos MgOHIMmMbg30Ls S MYMIMIPAMIEM™IOL 5dmMEsbgd0 Hobslifs® sGz0MmMEo,
(30w0bOM®Mb JobErmdgmo d3Mb3z0m0 goMligdolsmzol ©M93s0 8gds3Lgdeom. gobborramos
©M935000 899531900l s ASMLOL LogzmbEod@Em sdmEsbs, MgMdmMbyzols s MYMIMIEYMIEMIOL
99m356930 Bbgoslbgs oG30MM30Ls @S 3do30 FH9Jd3gMsErIMHol 30MHMdYd0 Igmazo oMligdolsmzol
OMamO3  ©O©IO0M0,  S193g  YIMYmGBomo  ddmlbol  LodMol  dgdmbggzsdo.  IgLfegwroos
BOWwobOmMmsb  Fobwmdgwo, dvbzomo  asMlgdol  ©0bs303MMo  BEAMmOEMdOL  s8mEIBYdO.
09mH3mMHY30Ls s MIMIMIAGIEOMIOL  5TM3569000  Mg390  89dogLgderol  IJmbg  Fobolifo®
©IBHZ0MHM0, F0WObEOHMEME FobEwmdgwo 3Mbgomo  AsMLYdOLIMZOL doMHOMIEO  FgEIgAgd0
o003 9600s 9BsoHH0o MMM gdoLS s 39503900l Laboo.

296bom@os ©obsdoMo mgMHIMIEAMIEMBOL Bmyoghmo Lszombo MY3500d9d5359d¢0sbo
30wobOH  GmMTLmD  JosbEwmgdmwo  B39BH0WO  A5MLYdOLIMZOL,  OHMIWGIBY3  FmJdggdl

09M005bmwo  dsgrgdo, (693 ©@o  Bgd3gho@ M.  gobboryamos  GHMAMOE  ©I©Id0mMO, 9193
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MoMYMBoMo  3obol  bLodOEol  IJmby  2oMLgdo. Tmyzsbowos FMOIMwgdo  LobdoMggdols s
96533M5MBOL 56900l Labrgmgdolsmgol [81-84].

LsbEoMOdm 3gH0oMEA0 A9MAJYdS 3330 300bMHME BMMOISLMB Josbwmgdmo,
MHMaMO3 ©JO0M0 0Ly 9OYMBOMO ool LodMmool dJmby, hs3gBHowo dOVbzomo AsMLYdOL
80M5Md0bL 5dm356900L 0O MNIEgdom (U. 3M3XBMZ0).

Lombol 8m>b3000 0BIBdYdT0 BB 3530900l FgUHogersls 993l MHMYMM G MYMMOMEo, 0l OO
305dBHozmeo  96033600mdgd0, Ms8s3  gobsdo®mmds  IHsz3seo MJOOHOMWO s 3M9dBH03I0
39903393900 GeymOg fjobs fjargddo, sLgzg Ebas.

06mbgomo  LoBdoMmol  Bo@gdsliomsb  gMmo  obgmo  35MedgBHmgdol  Lbgowobbgs
3600369c0mdqd0LsmM30L,  GMAMOOE MO dMME30L LohdsMg, LodWSBE, #gmIgEHMOs s bbgs, bogds
23000513900 MO FMIMIMBOID  95FYMOIPO  IMAMOMDBOLSID. 90 ML LosFoMOm bgds
3005393Mgdol 00 3M0GH03Mwo, Brztmwo d50dzbgmdgdol ©oygbs, GMIEgdTs3  Fgodegds
299mofigomb gl 3Om39lgdo.

36594303990 M35¢LsBOHOLOm, Lombol E0bgdsdo BoBWMIoE309d0L gbfsgers s353d0MYdME0s
bbgoalbgs LoobgobMm s bsdgEboghm LBgMmdo ol godmygbgdobimsb. dsgowoms, GHwyddmgdol s
Lbbosbbgs bosobgobGm dgdobobogool 9564sbgdol Ba®mamdols, sLg3g GHwOdYwIbEBHMMo Bazogdol
300MHM 0653030 dEYMEMdOL 5Bse0Bol OHML s 5.8. MIMOOMEOo 250Mm33e939d0 JOMOMSWIP
9946H©bmds  300MHME0b5303MHo  dEYMOEMdOL §OHR0Z3 mgmMmosl s d9LHogerowos dm3gdoero
006900L5m30L IEAMOEMOOL 35MA30L Fg9Rd© YNNG E0H7d9B0L Fo®dmddbol bszombgdo.

B396L  00BsbL  F9goagbl  Lbgoolbgs  3mb3zMg@mewo  s3m3sbgdobomgzgol  dogmMIa0gdol
3M5MH%R030 MgMmMooLs s Mogbzomo gmmEgdol asdmyabgdom Fgbfageow o0dbgl ol Fglsdenm
339H039M0mEEo ImdOsmdgdo, OGMIwgdoa §oddmoddbgdosh dmagdmwo ©obgdol msbwsmsbmdomo
00BvIM 3530900l 9909390 ©d HMIZmsE BSdMLWMME 80345350100 Jomlivy® dIMoMdYOST©Y.

50 3ol 0MHa303  dME® 2019-2023 fergddo  bggbl  dog dogdyeo 9909900
§om8ma 96005 3deo3zaogdol [110,111] s bbgsolbgs Lsdgsboghm RmMmdgdby dmbligbgdsos
09bobgdol bsboo [109].

2024-2028 fiergddo 33930l doBobl Ggoygbl Ggbffoges olgmo s830GIIM dobEHMEYdIMS
00M5iHxR030  ©0bsdowMmo  LobEBgdgdol dgbfogers, MMIMIdoE MOEbgom  A9FMMZEGOME  gMmo©
0ma3399L  Bodogoegdsls  458M3033¢0M™  BEAMIEMOOL  Lsgombgdo dMMbsg  3owobw®mgdls dmGol
3650BMmmMgMIM0 ©0b7dqd0LIMZ0L. g  0bBYOYdTo MYMHMOIMMIMIIgEIIL MO BoJEMEMO: dGMB3s
5 (9939653 OH0 M09 0, HMIgd0Bs3 MmomMYmel Ggodergds Jmbogl Gmame 3 dyMswo,
0l 9658AM50 J09gdgd0 (. dsgsdody).

2024-2028 ficwgdol Ladmdsc 39a35-3Gmgddo:

1. 2024 .

9) 33930l doMomoo doBsbo  0dbgds ©0bsdozmGmo dbE0Mg35MdOL MYMMHOOL Lagzmb@oddm
90m3569%0, MMIwgdoi 39300070050 bgoalbgs 3mbEedEol 30MHMdgddo (3m339MdOL M30LgdoL
dJmbyg 30M59MMP350M3500 Db 3900sbo LMo 6 bobgzMo MLolOwMEMm  gagdgb@EHgdols
(Bo®m3900, LEGHMObYYMYO0) o 58539 30LgdOL FJmbg  65Hg35HLOBdMEHYOL/LOBdMEHYOL, BobgzsmlogMEol
5 bgs gm®m3ol bbgmegdol »Hm0gMh0ddgqdsl, Hmgbsg 0bger3geosbo 9wgdgb@gdo 0dymegdnsb
396296305 Ho 96 Bm®mAserm®mo ©GZ0OH™M3900L 306HMBYOT0. d0MOMIEO  sTMEIbs BEYMTSMHGMBL
96296305 Ho s bm®TswMo  Lozmb@od@dm  dsd3900L 5330 gdoL  4oblsbL3zMsdo, dsmo
LOIZGHMGHMOO  gmx3dd3930L  ©oPabsly s 2obLYZMMGOE g GHoEgdol  Fobermdermdsdo
063 96L03Mdol 3m980309bEHOL goblsbrztsdo.

0) dgbfogeomo 0g69%s 3mb3MBMo  LolabMzmm s8mEsBIdo  BEBGHO M350 MMOPOTMEO
B0OBOGHOLIMZ0L.  3gHdmE,  dbGO  MY39EMBOL  dOEYJo  MYMMOoL  LILsBEIO®  sTMEIbS
H@IdOLsNZ0L OO0 bgMgwoom.

3) 3°9m33wgeo 0dbgds MmOMMMEHOHM300L 2531gbs bolEGs® sToRMIPOMWO MY3537953LgdE0s60
0MHb30m0 49MBYOOL EOBITOIME NYHTMIYMHMOSBY. 300391 gBHo3Dg Aobbo o 0dbgds Gbgzols
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©5  ©0bs3omGmo  dYMIE™IOL 50m@Eobgdo  BoggBHowo  obslfe®  o@zohmmwo  dMwbzomo
239MLgdOLIMZ0U.
©) 990LFogamgds  ©obol  s3mEsbs  BMOMZE  30obEMYOL  FmOOL  sMIODBMMPIOIMwo  Lombol
39000b393580 Fgd396m5GH1IOH0 3Mo0gbEHOL dmgdggdobsls. 356sdgEHMIo0L GoMmm 13gdEMmoLsm30L (
30wob®mgdl dmGol dsbdowro, Mgargol s 3Mb@wol MoEbgzgdo) dgolfagumgds Lbgowsbbgs Labol
00xM39(30900.

2. 2025§.

) dmE3sbmby s 3MEEHIONL IMEgEol 30MHMdIdT0 dEBEO MY39MBOL MYIMMOOL Lalisbrgmm-
bo3mb@od@m s0mEsbgdo  Lbgoslbgs Logmb@osddm 3oHmdgdom. sdm3zwgwmo 0dbgds s@0bodbwmu
900395693096 9353000900 MmMABEDMI0Egd0sbo  0bEYIOM-0xEIMHg6E05WMHO gobEMmEgdgdo
dglsdsdolo LsboBEzMM 30MHMBFI0m. F00WIds HMYMO G BMLE O, sbgzg BosbEMmgdomo sdmblibgdo.

0) 393MdgeEYds 33935 dWBGHO MY39MdOL LoldbE3M™ 53ME6gdOLs bgsalibgs 3mb3MgEHMwo
9ol 990mbgg3gddo, 39MAmE dobbowwyemo 0d6gds Lsdzmmbs sMg Moo bgbhgwoom s dolbo

bOz®mwo dgdmbggzgdo. bsdogdgwo 3md3wgdbydo 3mEHgbEoswgdo s3g0Eo 0dbgds 9BIJEH™MGO©
(565¢0BMM0 gmGHIom).

3) 3959033990 0d690s 5M59MHMY35MM3650 MIBOO dMB3000 FoMlgdOL bs3MMeMo MbY3gdO s
0903 YMIOMDS.

©) 3Y0WMM-obol  5dME6oLMZOL B0 DBMMYMIMO  ©obgdOLIMZOL dqbfogamigro  0gbgds
P@bolfmOmdgd0 s  Fom0  BOFMOIHE0g00  MeEoBmo s MgEgol Mogbzol  goMomm
96009369 mdgdolsm3zol.

3. 2026 §.

8) dMEEsbmbs s 3MaEE MOl dmEgeErol 30HMdGOT0 b33m0 dENBE0MY3oEMBOL  LoldBEZMM-
Bo3mbGod@m 59m3bgd0 4odm3zagzs  bbgoalibgs alidoms s bogmbEsd@m 30MmMdIdO.

0) dbEH0o ©MY35MdOL  dMEYJ0  MJMMO0L  sdME3IBOL  godm3zeg3s  MMIEBTNEIO  sMOLIMNZOL

d6mfodmmwo bghgwom. 39Mdm@ gobbowmvymo 0dbgds fHommwo s6g dGvohodrmmwo mmbzmmbe
bgmgwom. 9390wo  0dbgds  Qobbowmo sl Mo Gameby 3MBFMMIMWIE  QoEsdlabogo
3096d30° ©o L5d0gdYLo 3MI3EJuIO0 3MHIBE0IWIVO 53gBIEO 0g6gds 9BIIOVOI. FITMIZLIIXO
096905 B0 ymxs93939 32bob i396mgdol Jsbermdenmdsdo.

3) 3obbommo  0dbgds Bo3zgBowo 3mBzomo  4oMLgdol MYMIMIEYMIMDs, MMEILSE FIMLYdO
009mx398056 d0mbsgo 9mdgbEgdol s $Hyddgho@mmol Bgdmddggdol J390.

©) 9gbfagwowo o0dbgds ol Moo 69700900, MMIWGdo3g dgodwngds  Fomdmoddbsl  dowrgddo
00RO 3530900l 2500533900L 3306 osdmgddo.

4.2027 §.

9) POHxzog30 @ 9MfiHx030  ©0065303MM0  Lo3mbBHedBH™  98mEsbgdol  2s0m3zwg3s. MO
993963 900Lsm30L  MMymME  §M53030, SBg39  9MMB030 IBMOT530900L bboergs.  3MBESIEHOL
3000mds  9g0degds  omdmoibogl Gmam®i Mhyzgdo  (bobGo) 3mbGIIBHOL  30MMdLL ab939
MOHM0YHNJIg9gdsdo dygmey Lbgmegdl dm™ol 3mb@Eoddo 8godwgds gsbbm®maogarql fadml mbgwo
036G 13960l sMLYIMO0m. IYIBOE 0d6gds LogMBESIEH™ d903930L A9BLSIMIMYGOMMBsMs bolosmo
06935000 9099963 9d0L LEboLEOL 330 GdOL S SMIHOBOZMBOL 356MbIdMIB FodsMrgdsTo.

0) 9gLhogeowo 0dbgds dEsbEH0 MY35MBOL dMGHYIWO MYMMOOoL 53mMEsbs bobgzsMLodMEYoLsmzol
39M0MEWMWSE  29boaqgdwo  §Homwo  bgMgugdoom. sdmblbgdo 9390w  0d6gds  sbserobmeo
B0OI0m.

d) ®bbowwo ofbgds  GHB3gPAYONWo  Zgwolb s oMy [By30b  Bydmgdggdol Jzgd dgmxzo
©9350009053900560  MOOMGHOM3MWo  dGMB30m0  aMlgdol  mogzolygswo  Mbgzgdol o
0903 YMSMO0L BMY0gMHmO sTMGbs.

©) 2959m33gnwo 06905 9M50PMIOMBYO0 @5 29aLZEgd0  BgowmM-obol  59m 369030
Lofobssmdgamo d¢rmbsgo owobomgdol dgdmbgzgzsdo.
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5.2028 §

5)  905bEMYd0mO 9b5¢0BOL BMA0YHO FGNMEOL(MOMMYMBIME Jmeobmdms dgmmpol, d30MY
350539 BH®M0L dgomEol) gobBmesgds M9Y39™dOL 065303 MH0 MgMEOHOOL sMFOHBOZ LogmbEsJEH™
90m 35693096 o39380Mm9d0m.

0) 0650M5©IBI0E9 3MBGHOHOL Imdgdbol s3mEsbols godm3zzagzs  3MmB3MYGHMo  BMOIoL desbEO
M350 BOOROGEHYOOL 990mb3g3500. bL5A0GdIE0 JMBEMMOL ABEHMEGdS 539090 046905 sbsEobwGOo
R0OI0m.

3) 3390905000 LoLJoL dMMB3000 ZoMLYOOL MGHIMIPYMHHSPMBOL BMYOIJNHMNO 3OMdEGIOL FqLfogws.

©) 9gufogo 0dbgds  sBoINEHMmO B30l M0 gbEHOL  F0ToMmMEgdOl  Asg3wgbs  BMMM36
30wob®mgdL  JmmolL  0BmmgHIo  Lombol  ©obgdol  JEAMEMIsDY.  93gdo  0dbgds
LEOEOMbIMME0 OBYBdOL HMEO Mg700900L5390 FoILZEroL bdgdgdo.

30dEOMYMIGOS

(*-000 8mb0d6E0s 03359B-BodBHMMOL by FHbsergddo gsdmgzgybgdwyero bs3GHGMIY0)
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finite sites (Russian). Prikl. Mekh. 38 (2002), No.3, 114-121. Eng. transl.: Int. Appl. Mech. 38(2002),
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Appl. Math. Mech. 73(2009), No. 4. 471-477.
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0mg090 dsggdol 4om35wolobgds [K11]. 53 59m3sbol g4owsfyz9@odo Lszzsbdm Mmeo 0msdsds hggbl
9096 58myg3560ds s Fob30m5MYOMTs Yoe0dMMo© 0b35M056GMWO ©YHgdOL s39d0L dgommeds (gl
090000 0GIMGMST0 (36MmdOE0s bobgwoo ,gauging equations method®).

50 3900m@OoL 258myqbgd0m 339288530 2ob30bowm® ©g6gdOL sTMEbs MFHM Tosmaoen 9696000l
3900b393580. 58 dgdmbggzsdo dmeo d56dorgdBg dmddgo dogrgdols gom3zsolfobgds sGol LoFotmem,
53 59m39565L SOLYBOOMIE SOMWYNYOU.

1.2 . 79693990 89¢70L 33569960 092500 §gor0980U 3363000563985 @5 G500 3592996985.

Bofosgoms  GmMol  dgrogho  MOHmMogMmddggdol  sefg®ol  od@mowmds s  Fsbosb
0539300609090 Lodbganggdo  Logmgzggwmoegm@  3bmdowns,  s80GHmd  9x39dGMGo  Bgmmgdol
2496300000905 oo 3608369 mds  943L. Bggbl Togm  dodmyzsbowo  QobEHMEgdgdo [K1,K2] o
23963™gd9B0L gogseodqdols dgmmeo (,gauging equations method®) [K3-K7] 06@&9blbowdo 498moygbgds
Bofoodms ImGHol dgrogho  Hmoghmddggdol smbsfgme. 50 doamdst 9fimoads Mfiyzgdo 3geol
3396960 mgmemos (Continuum QFT). s8m3sbol gotaegddo 353060900 53 F0dsOHMwIEgdoo 33eg3gd0l
299M3ggdsl. 50  doamdsl  04gbgdgbh bmEEeoml  IGsgeew  FgisbogPee  396GH®QdT0,  Losg
§0obolHom89@Y39eg09b 33963 MM0 JOHMIM©0Bsd0300b g58MmBE0bstyg Boffoszms m3z30lgd9dL. 3s30Mgdm
s®LYdMEo FgmMEYdOL J9630maMgdsl, Moms Tgbodergdguo 0dbsl 33¢g39dd0 dgBo 860836g9cmgsbo
53000379600 989Gl 25035olifjobgds. Fogowoms, JabmE03MMo LolEGgdol dgbolifsges oym
245909969090 B3960 2obEMeEgds [K8], Loog 339M3-96(3)0339030L 56040300 (45Mmdol) 9539d@0 o6
3MOL 2om35olfjobgdmwmo; gl ba®zgbo Bofowmdmog asdmgzgsbifimmgm bsdmmddo [K9].

3392305300  339M3-963H0335M30L  sbogomsiool  9x39JGHol LML  4m3z5¢0obobgdsl, sbw
9500m303MM0  09BMbgdoL ME 33503500 HoMHIMPYIOOL  SEBIMMBIOL  A9mZoolfjobgdsl. 33930530
Mb6039MOLsMM0 oMol  Asdmygsodgdsl Losg MMo Lbgs-s-lbgs 3bmdowo mmb-335G 30560
LobGgdol s8fgmo 8gdeboBdo 0dbgds  FogMM0sbgdMEO O FobBHmergdsdo [K12]. dbgsgbo ™Go
099960B30b 2590000569051 3o30MgdmM 1553-33560 30560 LOLEHYFGOOL (BoM0MBYBOL) sTVHIMO QobEHMEgdgdOL

B3G90 do.
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1.3 wobsgmboreno doogmbs 335609796 J6m0mo0bsd03500

3MH™b7d0L MHN0gMHIMJdg909d0L 056TgEMMZYg 5M55DJEIMHO YoEPOdMMmO MYMEMO0S, 3356EF M0
JO™Im0bsdozs (QCD), 0bEHgblowms Tgobfagegds s FoMds@gdom gsdmoygbgds IMsgswmoabmgsbo
9939603963 gdOL sOLHYM®. 5T MJMOHOOL b0JoWMHO MZ0LYDS, SBOTZGHMEHMMO MOZOLYIBEYDY,
dglodargdgels bolb  4s8mzmzswmm  BoHo3Wmo LoOEYJd0  (FoR9OMIE  SEOHMbMWO  ©gbgdol
3MOIG™MOHY00) L3ToMOLOE Toow gbghHa0gdBy MHBMMIXAMBOM ASMIXMOIGd0 F98xmmgdols
090M6H00L s 30¢LMbOL M39MGMOHWEO 45degdol odmyqbadom. 033Elol sdse 3b0dzbgarmdgdbHy
396&GBsE0wo 830l Bubdzos a (Q%) (2980l 3565893H0) BgoEsgl GBOBOINEG sbosv
LobYMEHOHMBL O 5MOIMBEGHOHMWOMYdI©IE 0BMHEIds: 53 FJobgbom  FJIBMMIIOL MYMM0s SBOL
3962536, gl LobgaEs®mMdYdO  29bBEsYGOMs  LogMEoLgdm  033Mwbydby ©s sFdoFGMmd  0MHP393s
30BgBMIGOMBOL 3M0b3030. “fiy39®) 39¢0L 3356¢OO MIMEMO5d0 50 3OMIYIOL 4oEsFMOL dobbom
239630m5M90mmo  0gbs ©oL3gMLoo BoEYMIZDdO:  ASTMMZEGOOL  JMBEGHMEoMgdso  1idgdgdo
(30HMbmmo  ©96gd0L  3MOIeBMOdOLMZOL)  oge  033MlG  0bGHgHZIwDg, 0<Q <¥ .
©ob3gOLboo  G9dbozs Ls8MsEwgdsl 0derggzs dogowmom 30539MGH MB350 5dmboblbgdo
316396 GHoMMo  aM0bol  gMbd309d0LsmMz0L  SOLMB-T30696M0L  ASBEHMEdgdOL  BsdmFMHowo
LobGHQgooL  bsEr0Bom  MIMswm©  0b63m3L3oL  LogmEgdo,  dg30Lbfogermm  3MM3sPSGMEMGOOL
9650 mmo LEAHOMIEHMOS bgMsfomgw s®gdo s dogzommom 860d3bgem3zsbo bgm®mTsizos 33563900l
5 3mbgdol 3mbxysobdgbBHol d9ds60Bol sLsblibgesc.

B3gbo  9o0m33wg39d0  [M1-M11] 809dm3bs  ©oldgMbowmwo  dgmmol  458myqbgdsls
39OGHOB30ME  3396¢Mm  JOmIm©obsdogsdo. B3zgb godmggo [M11] 3356@Mo JOMBm©obsdogzol
dm®md9bseo 3oL B9 300BsmM30L MHYbMMTIE0DIE0MOO XFMTBOL FBEHMEGdOL HBYLEO STMbsblbo dg—2
60330 @5 G3M030m0  5IMBbLGYBdO  Towowr Moggddo [M6- M7]. gL  59mbBsbLBbIdO  godm0olabyds
@sddgOHEGHOL-W B3bd3o0m 5 980G™d domo  do8mygbgdom dglsdengdgero obs Fowswo Mool
9183990 FMbEHOL  bswoBMGmo  LEHMYIEGHMIMHOL ©oAJDs 033MELOL  335MOGOL  3MA3EgdLy®

Lod®MAEYgHg [M6]. 330l gFmbJzool bsEwoBMmo LEHMMIGHMMOL IOl 8909y 93900 0dbs
©0oL3gMLOYEO 458Wol BY6J30gd0 HMIGdOE 33 0sb dIOL BMbJ300l bamolibgdl.

FoObmewdo 653MM@IgdTo [M12-M13] B3gbl 8096 356300050980 0gm ©ob3g@Mlbommo dgmmEo
24506930l 933o@Ewol 09EH9-LME30EJOOL AoBEHMEGOOL sTMBLLBYdOL ToLsGdS0Y (3B SBaswob®o
Loboo »dmsmmor d063mgL3zol LogMigdo (,3030L BmdMMBYdOL“ 4otgdg) [M12- M13].
©50bMb-8306996Mm0L gobBHMEgdgdo 335M30L 3MM3sQSGMMOLMZ0L sTMbLboo 0gbs sM39MEMMdIEGOE
305bEwmgdom Ugdgdsdo bsdOmIgddo  [M14-M18]. 000gdMwo  s65woB®mo 565390 GYIOBSEOIO
99mboblibgdo 50fgMgh 335030 3mbRs0bIIbEHL s oM Mo LodgEMOOL L3MBEBMM IML393L.

00m3560L BoMAgdTdo 3mb3MYEIES© I3)RTOE0s 899ga0 LsdTomgdol Tglervengds:

3) 39— g3GHmbol s®Mbmmo 0b63wmBomGo Esdergdol sbsgrobo oldgMlomwmo doamdol
50m©9b0dg sbsero 350056FH0m.  G999-93GHMbol sEMHMbMo sdEgdol dalifagwrs MBM™ obgghow
©OoL3gMBOME  5M539OHGHYMBSE0ME BmEgmgddo 53 3OHMmEgLboL 9B9dGMOMo FmbEobomgzol A, Q).
3396 3-50MMBM0 ©SMOOL IMPZIZ0L FoMZoolobgds.

8) 339603-56%0335030L LESG03Mm0 3mEH9b3E0sErol dglsdsdolo 9x39d@IMo MbHEOL ImEYEoMgds
©0obL3gMLove doEymdsdo. dgbfaguowo 0dbgds Lsdo ggbmdgbmemyom®mo dmgwo 2 s 3-05GYysol
905bemgdsdo. 250m309gbgdm  MHIbmMI-x R0l 496GHMEdOl  WsddIMHEHOL BMbJs00m dsdmbsbyyew
DMLEH  ©5 35007-9X90300 FodxMdILGIME  5MbablbgdL glisdsdols. 306M39wo 2 FmYEo SOFIOL
06303 ©@  @MsGHoMINmo 3mbxsobdgbBHl dglsdsdols. dgbfjsgwrowo 0dbgds sligmo dmgergdols
®30L90900 MMM MS obg V - 20056m®30Mgd0L 1dgdgddo. 89-3 o s@figl JosbEwmgdom
0605303 3006835060963L B3 Lodob (BgMmoo Joozol) AsHY39GHOL @S SEOMBIBOL BsEIBOL MM EgLL
399L505d0Lgds.

3) 3355@M0 JOHMBmEobsdogol sobmb-d306396M0L gobGHMmegdgdol s LEsgbmg-@gowmeols
03039Md900L  bswoBo 335M30L,  FaMmbol s FMbEGHOL 3MHM3ogsBHMMIOOLIMZOL OL3YIOLOMEo
Jdoamdsdo.  9gufogeroo 046905  BsdmFM0owo  4589MFH0390M0  ASBEHMEgdsms Lol gdgdo
3M35M0506GH M Yogodgddo. rImbol  3MM305BHMMOLm30L  sgdmo  0dbgds  3Mbgs0bdgbEmeo
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56%Bs3gd0 083ml® bogmegdo d*(K) s od*(K) ©s Ggamms®oBgdmmo bobyrms®rmmo gumbdsos
1/k* . gs0:m33w930L 30Bsbos  53mBsblBIdOL Bomgds 339030l 3HMIsxsGHMMOLmZOl 9330 ©S
0063m3L30L bLogMEggdd0 S BomO BSEOBMMO MZ30LYdYdOL Tglfogers.

©) B396 329805300  9L9Y39  33BHMO  JOMIME0bs30zs80 FobozmMo  LowoEYIOOL
23903 9d0LsmMz0L b FosbErmgdomo bdgdol 493000060905l Lo dIoL s dgrogho ddol
903603900 3m3d0boMYd0m. 39MHEHMMOIGOWO S SMI3IOGHMODI30YYIO 3580l 356599GMYd0s A

-1/a

€ 77t 99lsdsdols. SLgmo mMsyo 3f3H03700 0dwg3s F5053MmYdIOL MYMMOOL dBIOMOZ YoRBIMMMIDLs
©5 0500 258mygbgdom dmdsgoerdo dgbsdergdgmo bs bl 90939 GHWIMBSFOMEO  9BgJEGHJOOL
230035¢0fobgds @s  BMUGHO  9dMbsblbgdol ™M30LgdIOOL MFOHM GO  SEYIbs 306y gho
35653936056  9F36003900m. Tglodsdolo FomgdoB03IMHo RO, GMIBL-0736003930L MgMG0s ML
06&9bLoMo© 30M5M©ds.

36mgdBHob BaMergddo glsliGrvyangdgero sdmsbgdo

3) B3 93GH™bol sMHMbMEo 06300 boMMHo ©sdegdol sbsgrobo oL3gMLOMEo JoEAMAol sbogn
396056GHIO0M 5 3M39MEMMdIE30wo gbfimEmgdgdom (306H3gwo 2 fgro)

8) 33903-96(30335030L LEHGH03MM0 3mGHbEoswol dglsdsdobo gx3gd@meo dmbEol  dmEawomgds
©0oL3gMLoEo JoEMIol 358mygbgdom (30M39wo 2 gwo).

3) 3396@1M0 JOHMIM©0653030L oolMb-d3069M0L 25b6EHMEgdGdOL SBseoBo. 335G 30L s Ferwmbol
3OM30353HMMgBd0LsMNZ0L OL3IOLOLWO FgMMEOm 53MBIbLBIBdOL Bogds (39-3 Howro).

3) B®sbL-3f 36003900l 459mygbgds B0B03MMO LoOEYJdOL oTmMLsmZgws (09-4 s 89-5 fangdo).
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30m3sbs 2. 39¢mol 33560990 03902500b JoGHOMSPO IOFITs(HIBOL I3 MIZOIHO ©5 ©0bTOZIHO
BAOIHs 69¢ra3560 @5 bsbtwaemo 99839039 at0liogol s bodzg6koz0bo300

3609930L  50figMoemds
§obsdgdodyg  3Mmgddoom  H3gb  353Mdgmgde  39wol  3356GMGo  mgm®ool  doMomso

000aM35MHgMmdOL  BHM3MWMA0MM0 ©s ©0bsdo3zMMmo  LEM®MIGHMOOL  Tgbofogesl. 33¢g39d0 dggbgdos
MH@amO3 3900900l oGP0l IYM, SBg 9M53EYMOE FEYMTSMIMIGOL. 390l 3356EHWMO MgMGOoOL
BoOYgodo 56 dmobobgds  50bodbmer  »gdolomsh 393806 gd Mo HIM36gd0,  O™Iwgdo;
9939909056905 BLE  0mblbgdL. sdo@md  360dzbgEmgsbos  dosbermgdomo  sbseoGozmMo o
03b30m0 459MmmM3gdol 89999853905 s 3o8mygbgds. B39l Joge 899mdsg39dero BgoMEMEIMY0s gbgds
3396¢Mo  39mgdol  dogH  YOHMOYMHMJIgEgdL  ©s 0o  HoMImoagbl 9.5  3mewrgd@owm®o
3MMO0bsEJO0LAJOMPOL  FoBBMYSMYBL.  LomdsM0s  3356GHMM0  39Wgdol  MHP0gMHJIggdol
LodgB®Ool M30LgdgdOL SOFIMSDBY s J9TMYgbgdsBy, MMIOL Lsdr)sEgdolmsg dglsdwgdgeEros olgmo
39953mmqdol ;mgm®mool 99999853905, MHMIgEog DBMLGI© S0fgtl 336G MH0  mgmMool LodgE®ool
®30L9990L  FGIBMMGOOL  MgMEOooL  bgdolbdoghH  Moydo.  3OMIJBHOL  FoMwgddo  YMIEMIdIL
2493505b30gd0  MgsBH030LGHM  LoIgEHM0sBY  (Fobogob LoTgEMOYdMB gOhme). 3gwrg3zgdo S0
0085600 gd0m  FYdmos s Bzgbl dogH Fowgdo Fggagoo dsdmdzgybgdeos. 0980900
0MgM3zg  9M59YMIEO  J0MOMOEO  dEMTsMYMdGBOL  Fqlfogmrs, 3gMHIME  FoBMMO  AolZENs
MOH00YHNJdg9gd0L BLodgEMm0EoEL SMLOTYEHMOWEWdo. gb gds ML 9JGISWNIH0S S 5SS B EHM
00360mbsdgsmmdo.  Lbsgombo  gbgds 96969 BH03Mo  FEYMIMgMIOL  FoBLOBPIMLL,  BMEILLE
99 oll/mgm®ool Lodg@Mmos 0M393s 3356EGHNMMO GHwbgwomgdol dgdz9Mmdom.

565990060Mm39 BoH03sdo  00bg-0olols good®mds 39wgdds goMo®  I0T3Z30EMS  SOYHOWO
3036mbs3gsmmbo J0d0bstg 3MMi3gLgoolL seLsgMs©. A3gbo gdmamdo 333930l JoBbL Fgoyqbl
g4oodMo  39¢q00L  Fo@IMH0LmD  MOHMogMHmNJdggdol mgmMool dJoMOMOIEO JEAMIO @S 9O
00050 3MToMgMdJdOL dqLfogens

035350 33093990L JOMO0MHSO sTM3sbgd0s:

5) §90bs gowodmMo 39wgdomzol 990mdzgdeo mgmMool d90amdo gom®mdsgzgds mgmMm0sdo
339603900L Bsmnzom. gl 330935 ©fYgdMos s FMmombmgl goaMdgegdsl. h3gbl dog®, 396dm,
2300m33wgmos  dobs  0563-Goemlbol  39wol  33956GHW6  mgmMmosdo  JslogmMo  dMIo
3Mbx0aM5300008 d0MOMIEO  FEYMIMIMOOL  sTMEIBs  LodYEBMBowgd0sb LogmEgdo sMLYdMEO
LodxBHOOOL M30L7dJOOL SPLIHMS.

0) 329209300 g4orodMo 39egdol 33960390050  MMmOgOHmIFggdol  Fglfogesl Bgzgbl dog®
390999539000 3goom©ol Logwdzgwby.  39HAMO,H0(3b300003390MEGOOL  godmygbgdom  dodHoms
0003965000 3o gMdOL el MM 3:mb5304M300L 3mgbsl s d9damad bggbo dgommmemynoo dob
3396@ M0 3aMmdsmgmdgdol smfigesl.

3) 3-396%m80gd0s6 LogMigdo LodgE®mool M3z30LgdGBMIB gPhmo 0393dgds Jobogsbo LodgEmool
30L99900 50fgMs, 30M39w Mogdo SU(2) xamxol dodsdm. gl 3609369wmg560s, Mo@AsH 3Bmdoos
3900l 3esllogMMo 3mbroymMs30gdo, HMIgdos S©fgMHgb MamMool 0b35M0sbEHMBL JMMNOMOHMYYs©
3-296%Bm30wgd0s60 LoghH oL s SU(2) xamz0l dodston.
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©) 50539 3900m©OL 2o0mygbgdom 33030930 39353MAJLM® 3393900 3M5TOYIMIVO JOMOMOQO
000aM35MHgMmd0OL BOBMEOO Fosbigegdol dgfogerols dobbom oMz Goado dbmmm 056y-doliol
3900l 33563 09omMH0sd0, bmem 890amad 335603900l BsOMZ0m. 59 YMMIEEGds godsbgzoegdo

096905 Bmermz9b s Lol 39d3gH @ IMHIBY 9L G3oBME 2ol gdBy.
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50m3565 3. @odser 3ob6YBdoen980560 B0 YOZIHO LobHgdgbol gm0 3907935

fomOmagboo  3Mmgd@ob gl sdmEsbs GoBbs olLsbogl  OdsRBBMI0Egdosbo  FoBozmGo
LoLEJIJOOL BHMBMEOMPOMHO S SERJIMYEO 139JEJOol Fglfagesl.

505 bBMIogdosbo  BoBozMmo  LoLEYdgdo FoMIMoygbgbd MbogswrmE  LEgOHML  Lowss
03390905 dgbgdol F9mG0wmgdo  3mbgbloMgdmmo gscMmgdml gobogsls s bofowszgdol gobBogzsl
dmeob. M350 3mbBLEGMNMI305,  OHMIgoE  JOMOMOIIE  ©E353806M7dI0s  3gEol MMMl
B0O3o0BI6, FoMds@gdme 358mygqbgdsls 3mEmdl edsErEBM0wgd0s6 Bobo MG LoliEgdgddo,
MHMamMgd0E 90056  3396FMM0  3meol  LobBgdgdo, GHM3MEWMPOYOHO 0DBMWIGMOHIOO ©s 9.0. o
03obbdgds I9meso 93356330l BMEOBsoBdo, 5M53MmTES30MO 3gmdgEMool bygmdzegdo, W-
3900930,  5MBSBIWMMO  YsewodMo  LGOHMIGHYIOYd0, GHMIMWMyon©o BEAHMYIGHMOdo ©s bbgs
3MbLEHMI30900, OMIGO0E BIOMME  250M0Ygbgds MsbsdgO™mzg MgMmMomE s F5009doE03MM
30H03sdo. 50 09dgdobsdo 0bEgMgbo  498Mmf3gMEr0s  SHoEro  ToboEgdol  godmbabom, GMIwgdos
§o600mPabab 30LMdM035@ sbogn BOBOZIL, MHMYMOOEG MO, FogoWOMIE FoEHIMOOL EHMIMEOMAOMMO
000aM35MHgMds. oMo 530bs, 3meol 3356GHwMo gx89gdGo sMLgdMdOL 339 40 Hawlb omzwol, s 50
00050 MEgdom  Logdsm  3b0dgzbgarmgsbo  3GmaMabos dowfgmwo. 03y, 3meob
§0wodb0d369wmgzsb0 335630 9539dEHOL oMo TEYMTsMgMdOL JozMMbIM3o S0fgMs XM
300093 919353909¢ 5939658 FoMdmoagbl. 3Omgd@o d9agds MO0 sdmMEsbobogsb. sdmEsbs 1 gbgds
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030M™ 330l IMEgEgdol GHM3MEWME0e SOHgMsl, sdmEsbs 2 30 FoBbs olsbgl WMmMogMmJdgwo
}9MI0mbrdol  Fo3Mmlgm3Me  Fgufogesl  Woboml  MBEdL  ©mbyby ., GOz 3meol
006033690 m396 9139dE00 96G0L bo35Mbsbggz0.

50m3sbs 1. gogrodmmo mgm©m09gddo GHM3MEMyowemo Joboslosmgdwgdo (©sbgzgzol Moibgo, Bgmbol
3s9d0) BHMYMOE Hbo, 53509905 Y5eodMEma 0635M056@ Mo LodMwyol d9dzgmdom. dFomm dIol
0®36bmB0@wxd0s6 dmEYgddo Yowody®s@ 0b3500bEME dgmob (Berry) Lod®ygl g8mgpo Loby
odau F = a;—a—i boog Ay =it ai%, Dom3moabl dgMHoL dMEMdL, P (0L dEYMIsMmMdOL
39J&H™O0  ©s ks 033WYds  d3Mowrgobol Bmbsdo. gMom  obbmIorgdsdo  dbasglo  LEHMWIGMES
001903003905 K5-0L 5GIMLYOMBOL A58M. gl EIBOMIMEIGDs Joosbgzs bgMbgds sds@gdomo o
3565890l J9dmegdom (ob. dsy. Phys. Rev. B89, 085111 (2014)). 390093°@ LoIOM©Y sa9dmeos (k,x)
§9300ol 990939mdom, boggars© (A1, k2] §Y30¢0bs. s®bYdNME W@ MoG™msdo 0dgdbgds o 35MsdgEHmOL
Lbgoslibgs sMhg3560, HMTGEmaqsbsi Mmommgmemo dmMYgdvIEos dm3g0ven dmEYBY, s 96 0derg3s
2396DMA5gd0L  Lsdroangdsl, MMl  Fobooggds  Fglosdwgdgwo  odbgdmes  BgdoldogMo  Lbgs
9O06BMIogd0sbo LolEgdobsmgol. SLgmo Bmaso bdqds Fdsgzgdmos dm3gdneo 3MHmgddol
dmbsfoanggdol dogé (J. Phys. Soc. Jpn. 86, 074712 (2017)) 96r0s6%mBowgdosbo 3gMomowme xs3390d0
450095 0635M05bGHwo LodMmEol SLedgdsE. bv-dM0ggM-39a9Mol (SSH) dmgerols dsgawomols
393mygbgdom, 09y MMM 0By ©sIMIoEIRo T, (@) = 2ty + ) — 2(fy — ;) cos(mn + )
356509GHMO0L godmygbgdsdo. a = 0 9gdmbgggzsdo gb 0dwg3s Ty 3 =ty 0, b @ =1 Fgdmbggzsdo 3o
112 = tgq, ®5G HoOBMoyIbL 9egdb@ec o MxOIol Hggnobogosl (f; =1, @ 1, = ). 59 Ugdsd
§o60853900m 50fgMHS MMM bEBIMEGHWO (MOH3sM53gEHM0560) SSH dmegeo, s193g 3985M0MIdNIEO
(00b3s059gEHM0560) SSH 9m©awog. ¢bs s00b0dbml, G™mI a 3sM9gGHMmob Foboigegds FomBmaoagbl
ABLEsEosL MYoe LogmEgdo, bomwm k-U §obs3wgds FomBmoygbl GMoblsgosl 033 elivym
bogMEgdo. 59 mgzselsbOOLbom (k, @)fiyz0eo Foopogl 3sbmbozmms dgmwemagdwye fyzowl. dmEgdme
90m356530 93005 53 LJgdol gobbmasads 3FoM™M 3oL MEREBMIowgdosbo dmgwobmgol.
001bgog5 0dols, ®mI  (ky, k2] §y30e0 15309MOLOS  YoeodMMs©  0635M056¢wmo  LodMyol
2L 905, (@, @2 ] §y30wol Bs®M3d FoBOOL Lodsbobm Logbisgl [kq,k2)-©sb (k- , k4,0, @5)-0009 ©
39994060L 356mbo3MEa Fg0egdEo (33¢@Yd0L LM 3GJINMEL. gbsdsdols, MGYBDMI0EYd0b
(ki) LodsHBobm  LogMgbg  9390Mwo  yowodmmo  3mbLbEGGmWdgool  Bozwmo 2394690
mbobBMmIowgd0s6 (iy, ka,ary, 5] LOZOEIDY 539090 JMBLEGYI309, MOE 3990OMIOL ImEIEol
LEAHONIGHMOU.

50m@Esbs 2 ameolbdmdl  mGysbbmdowgdosbo  9FoMm  dJoL  FmEYEgdol  GHM3MEMYOWOHO
ab3gdBHadol  Aglfogesl. 3GmgdEHol gb bsfowo  sRwdbgdmwo 0dbgds [obsBgdsdg 3MmgdEol
dmbsfioemgoms  sMmobge  999ga9d%g (J. Phys. Soc. Jpn. 86, 074712 (2017)). 3 6sd6H@Ido
39000035H90M0  0ym  BHM3M@MYomemo  Jobolosmgdwgdol 53900l 2903390 bggds
9OmEbBMIogdosbo IglgHvyemo dmEgegdobmgzol, Gmdgerog FoMTsGgdom F3smdEs Mmyme 3 2-
Dmbosb  sbg3g 4-Bmbosb SSH-0m@gegddo. sdmaebs 1-ol 90Bsbos 59 dgomol  396Bmyswgds
™mO96%Dmdogd0sb0 Im@gegdolmgol. o gs8mygbgdmeo 0dbgds gMMogl ©obIMgEMwo  sbsgrobo,
09mM50 533563306 FgNMPYd0 S 3MVIVIWOWMEO  JoeodwymHo  LEHMWIGHMMId0, 3MmIMGEHM300lL
09mOHool 999963 JO0 s BHM3MWMPOMMO MB0YJBHIO0, MMM dIMOL B, 330l MoEbzgdo,
BgeBOL 3eoligdo o o.0.

59m39bs 3. Howodbodzbgermgsbo 3meol 3356@¢wOm0 9x39dGo (FQHE) dmem smfiemgmargdol ghom-
9600 M350 453mf393s ogm. xgobol (Jain) doge 89dMds3gdeo 3mI3mboGMEo 5gMmdombgdol
bLOsO  0ym 93 Fmgegbols sblbol ghm-ghmo  IggEemds. bbgs 960d369mgsbo  dowfggs o3
300509000 MO oxkgobol (Laughlin) GowomMo gvmbdEos, MGmdgeoi dowgdamos 3esHdol
9b5Ma0005b.  3MmI3MBoGMMo BgHdombgdo Fomdmoygbgb FQHE-U 59bmdgbmenmaom®  smfigdol,
bogm  @isgeobol  Goworyo §wbjsos, dovbgsgzs@ 0dobs, MM oMy bbImMdsTos Mosbzom
2390039096, 96 3™l Tglsdsdobo 35d0EE™MbosBol BMLEHO JoMOMIEO FEYMIMYMDS. sOG gMmo gl
Jdoamds 56 0dwggzs FQHE-U d03mmligm3me s0fgmol. 49blbgoggdnemo doamds asbbmMiEogwrs
35939@0bs @5 obo M9bssgEM™Mgdol (Cappelli et al.) 8og (Phys. Rev. Lett. 72, 1902 (1994)) H3¢gdog
09969000696 W-5¢099860L  36905L. gl m3965L3690 Fo@0m0oddbgds g3gHdombgdol asBqbols (C;L) QS
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239dOH@d0L (€,,) M3GMGMMIOOL dofiMR0g0 3:3dOb30Hd0m (C:l(_',:), bmm 37wmby®o 3s8oeEmbosbols
(Hz ~ C;C,:C;Cq) doOOMO© IyMIoMHgMdL 9dgdEbgb W-sang90Mol goM339w9co Mdswglbo fmbomo
o003 960L MTsmeglio Hmbol 3gd@EmMol Lobom. dmEgdwer s8m396580 g0 A5BLb3s39dwo
59060 oMIol 539ds. 39HIM, (Cl, C5) 90053030 3mId0bs30900L bogarsw, 396 2s9m30ygbgdm
€, €, B39653gdL 450339 HOHB0Z 3003063090l

er = Z <-a_.mn Emtn (1)

me<n

Bo@O3 &g mn BO©OYJOOLsMNZ0L 339 F0MgdME0s 3bsOo 9BsEODBMGO sdmlisbrmammgdgdo. FobslfsGo
99535L999d0L dobggom 3o K, m39Mo¢mMgodols dgdggmdom s0mbsbwmmo 3mwmba®o 3s8owm@mbosbo
©053MBOEME0, 9.0.

HC_ Z I’mnpqcmfncpcq Z I’mnpq mCp"Cgtn = Z.A-Ih,” (2)

mnpg mnpg B
b 2396M99Mmgds 3335MbsbMBY, HMI 5eygdMHYEo JoYMTs ij@o 393{3663?)0)@31) 565 € m Ly 3900GHMOJO0D
Go®dmgdbo 5¢93M0l, 5MIGE SEWIBdGIL MMIgo3 {!\ Cals s Ki ™ Gy, € (.',! ] Go®dm0dabgds.
300390 Mol MBoGHIMMEo swagdGs (N}, bmem 83(*16)3 30 mﬁ)mmgme@*gﬁ)o 5qgd6Ms  SO(ZN).
599096 398Mm30bsMY, 3MwmbmMo 35d0eEMbosbols doMomso dyMmdsMgmdol Lsgombo Fglfsgerowo
096905 mHMNMYMbI MO0 5eygdMHgd0L HoMdm©agbgdols 3sdmygbgdoom.
50m@Eobs 2 ameolbdmdl  sbomll  MIsdgl  Mbyby  MHPoghmddgo  BgMIombgdol

LoLEBYIOL sEIRIBOME SOFIMSL. 00 MJIoL 0MHAZWOZ SGOLYdMO 333900 953wdbgds W-5¢a 9860l
36909L,  GMIgoE  MYeoBIdMos  BgMTombadol  goBgbo-30dMH@MdOL  M3gMoGMMmYdol  dofiMgz030
3300b530900L Lobom. dmEgdmer s0m3sbsdo B396 33909300 89300Bsmm se@gMbodowgmo doEmas,
350 InoL ggMHIoMbIdOL gobgbs-245dMHMmdOL M3gMoGM®mgdol obgmo 3mddobs309000, MHMIWGdOE (33¢0sb
Bofoogms  Mogbgl.  Fobslfsmo  Tgxsligdgdol  dobggom  sbgmo  dmymdom  dmbgdbogds
mmbyg®HIombmmo  3500¢@™bosbol  oogmbogr®  Lobgdg BMMIsdg doyzsbs. 53 Lsgombol
d9L50580b0  FgPMEMEMA0S 0Ygbgdl BIWYEDMT0EGd060 Zgarols MGMEOOSL, 5M93MTMEHSEOMMO
29M9BH®o0L  9ge9gdgbBHIdL,  JEWologMOO Bz f93MgdoL  MgmEosl, ol (Lie)  3wologsdo
290Mgdola s 3500 FomdmEaqbgdol MgmMosl, MBoGIMHMO S MOMMYMBIMMHO X yMBgOOL
090O0sL s 5.0.

fommagboeo 3MMmgddHo dmoEogl M  gob3ow 39390, oMol SOLYBIOMOE  ©SJOZTOMmBME
59m3sbsL, HMIEYd0E ©939300MGOME0S IBIWRBDMT0Gd0s60 336G M0 LoLEYIYdOL 33¢939009b.
3309306 3900m©ad0  dOMOMOIPIP ML bsOBMMO s 0Ygbgdl  39MY©  93MHMBOMYOME o
05033000000 Bgoom©IdL, OHMAgdLsg  §0bsdgdstg  3Mmgd@oL  dmbsfowmggdo  0bEgblomma

04969300696 s®0boge 33w g39030.
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80m3sbs 4. 2900099800 3356(99H0 BgbrHbol dabfszems
360m9JBHo 90Bbs obobsgl LabBEo 456BMIowgdosbo 33:6@MMHo LoLEYIGdOL  (39OGHJOOL)

3395660 HgLOLoL dgbfiogursl. 3608369 m3z560s GMT 58 MILMOLOL gsdmygbgds MBOHMblzgEymals
3396960 go8mmzmomo 1dgdgdol 9i39d@w6 F9Bomdsb.

33960 Galm®LoL GgLHogwrol sdm3sbs FmoEegl MM Imsgs® FodoMmeEgdsls :

(1) Labmeo AsbBmIoEgdosbo 3356¢ Mo LoLBYIYdoL FgMgmwo FEyMBoMmgmdgdol LogMiEol
3ol0g035:305, AoLO LEMIGH0B03530S MboGIOWMWO Xamzol dmddggdoo;

(2) «33956¢MO@BOL» Mom@gbmdMH0z0 FsbolosmMYdGdOL 0gMsMJool 53905 MoMmMmgMEo dgbsderm
LEHOGOLMZOU.

8900053590710 33930l dmzeg swfjg®s

(1) 3336360 LoliEgdgdol dEMIsMgmdgdol BEMSGH0B03E0s ©s LGN  as6BmIomgdosbo
33963160 LobiBgdgdols Asbsliosmydwgdo
MBboGHoMMo  xamxol dmddggds N-gobbBmdowgdosbo 3356¢HmMo LobEGgdol LogMigby
0f393L6 oL B¥3bgdM0g LEHMIGHOR03Zs305L SUN) mbo@dos®vmo xamaol o6 dolo goM33999wo
J39%253900L  dmddggdol mmd0EGJOoL GHodolb dobggzom [1,2,3]. 58 LEHMIGH0G0ISE00L s0fgcs
§om8moabl  LobEgdol  BoBOIMOO  3o65TgBHMJOOL  4obLIBOZMOL  3HMdgIol  (3356E@HO
0003356 9Md900L BobsGmmo ggbmdgbol Bosmgzwom) Jomgds@0lzmMo GmEMmIMEOMmYdS.
3396@1m0  LoLBYIGOOL 93306039050  BobolosMGOWIdO M0  M33wso  Mbo@sOHywo
2396 ddb900L d0To6r0. 530l 5™ ,3356GHOMBOL FobsLOIMGOEGBOL LOMEO 3MIOIMOL 539d0LSL
Mbs  3930m35eobfiobmm  dsmo 933035 gbEGHMmds  MboGosmmeo  LodgGHMool  ImJdgdslmb
00056mgdsdo.  99530MMMEs©,  J39L0LEHJIYOOL MmO  JobsLOSMYIW OOl  SLoyGdS©
333mBoGMmo 3356GH M0 LoliEgdgdolmgzol gobdbobwaMgmwo Gmeo JEymIsMgmdgdol 93m3bols

260N X3MIBOL J39X¥IBL -

(2) »,©50gxbMdM0Z0“ D3HLOIMYDEGIOL 0gMMJ00L 53905 MoMMYrEro Fglsdenem LEBMGOLmZOL
3ologme® o 33BGHNMO  FsbolosmgdEgdl  bsgroBo  gzgmeby  Imbobydbgdgeo
29BLObMME0gMIBdWo©  3356EMO 89956030l BB LogMEIL FMEVWoDIOL  FoMagdlo [4]. 53
3MIooBddo  3sbogzyMo s 330G LobGgdgdol ULEIGOLE03WOMO  sehgMowmdgdo  dbyoglo
0©dmPBs. 33563 M0 LESGOLEH03MO SO[gMs 0TgMEYOL 3B SBsEMAOL FobollosmgdEIgdl, FoME
3350MBOL 2obsfogdoll oYd0MMdOL MZoLYdOLS. IEYMIMYMBIMS 3Z39BEGHWOMO 335D0-2obsHowrgdols
gb ®30L9ds  F9odErgds  godmygbgdme  0dbsl  ,0M53eli03MMMBOL/JZIBEHWOMIOL  HoM©IbMdIMOZ0
0obollosmgdgdol  ELLIBYMYs© [5,6,7]. 98 0Dy ©IYHEbMBdom, 3MMmgdBHdo gobgzomaMgds

31003 900L0L @S 3MEHMOGHJOOL IGO0 33563 IOHO FobslosMgdgdol Fglffogwrs.
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30m336s 5. 92207090 32659302¢m980b s Fs30 b3(9e980L B0 YOZGO S 50905903960 SU39FAIdO

0O bsbos sMLYdMBIL FMLOBMYdS GMI dowsen 9bgMa0gdbYg (B30Mg F56d0gdbg) 3OHMEgLYdL
3500530 3356@MM0 3M93039300L MJME0S. MM S0fErgeEgdol gobdsgermdsdo 58 JodoMmmEgdom
09300  0mdomdols @5  3390FMM0  4M30GHE00L  MgmMool  Msdgbody  3sbows@ol  dgJdbol
0019H9©535©, LOMEO 336G MM0 40303300l MIMOOS XIO 3093 9O  SOLYOIMOL. MBS
50500bgmo 9dbdgModgb@gdo 396 509396 Lo3doMolbo Fomow 9baMogdL, Gams 30MmEs306M odbsls
d9bfogoo  goHozol  396mbgdo  3esbzol  Asbid@edgdby, b MMbsz oo  AYYOMOsBYBOL
0515939090%g. 6gd0LdogMo 0bFMMIsE0s, MMIol Fowgdsg 89a30dos LdsWo 9bMo0l BobBogsdo
3396960 3053039300 9539dGJOoL Fglsderm 4s8m3e0bgdols Gglebgd, doeBg 30O, 5T
dbemog 96003690m3z96 MMEL 0595dMm0L 4960339990 JesbogMMo  s3MbsbLlbgdo - 335B03Esliogmeo
3396160 3M53035300L MbsgoMol FgmGHowgdo: 933woEIMHo 3mEMmBIMEgdo s 933w0EYIOHO 8530
b3m9gd0. 933¢0EYHO 3MI3MEGDO M0 FolomEsMo Md0gdEJd0, MMIWGdOE ©o393T0MYdOMOs
oo 9b9M090%g LOZM3Y-EOMOL BHM3MEMYOOL By YsEoslmsb. 933woEwMo dsz0 bBlMyEgdo
360836900m356 Gl 0505dmd96 Fo30 bzMgargdol mgMImobsdozsdo. 3ol dsmazswolobgdoom, h39b
33920930 9330EwOH0 3MMI3MEgdol s 8530 bgzMgmgdol 360d3bgarmgsbo s139d@gdol gobbowrgslis s

80903393,
50m 3565 89003905 Lsdo 0MOMSEO J39-59M3560b:

5.1. sbsero Ho30b 3006030980 33%35(503398<9¢w 57b0MbIEH 833309530500

1988 §gol a00bgl o LEH®MIobygmol dogh sbso Lsboo  bsdmgbo odbs g33wowdo
30693mgd0 MmO MJMO0530: 353039300 + oJlombMMo 39w s FM930EE0s + 9JLoMbMGOo ggo +
Aol osE™bo. B39b 33933530 sboewo BHodol 3m®I3megdols dglHogersl 4o539MmMMZgdY sglombey®
305303530580,  390dm©  FLOMMO  OWISEHMBOL  sTIGJIOD S MZ0MMM0)MHNJIJOIISO
1350 3900l STSEJOO.

5.2. 2m63302¢n980b 9569020000 Geag80b dgbfsgzems

36™doos, ®MI 30obAL-LE®MIOBYGOHOL  5JLoMbMH 3MMI3MEIGOL 56 AS9hbOSD YsIgmzBoMO
dmgd0. A396 330309300 sbogro GHodol g3mMI3mergdol oMyzrog  MHxz030 Fgdnmmgdgdol b3sgEMmob
d9LFog3l s MIMYMBOMO IMPIIOL MMEYHMOOL IYIB.

5.3. 93300 8530 bgMgugdol »omymomo 3mEqdol dglHogams

3bmdoos MMI 9350330 olL ds30 bgMgeol s8mbsblbol g33woEwe 39MLosL oshbos gMomo
MoMYmBomo  dmEs,  Omdgwoi  swfgdlb  d3OGHYgo Loz E)-EOMOL  sMIBEGHIBOEMAL  owown
39939M5¢m5%Y. B396 339205300 93300 835ME30WE-©Y LoGgMob Fogzo bgmgwols s8mbsblibol
653030 9383mmqd900L 139JGHMOL Fglfogersli s JsMHYMBOmO BrmEYdoL MoMmEIbMdOL IYILsL.
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50m396s 6. S-F59B0s 06(998 0985 39¢70L 332569960 09509880

063 92M9050mds 36093690 m356 MMl 5359mdL 05650900MM3g MJMMO00 @S Fomgdad03wMo
BoDBo3oL s0mEsbgddo. 53 TbEOOZ Fobls3MPOGOom  LsobEHIMLMs 9ol  3356GHWOO  MgmMool ol
06393690500 ImEgEgdo, HmIwgdog s0ofgMgds MLl m gsbBmIowgdosbo Lodg@®mool xaMBms
§om3m©a969000.

0300l MJMO0S JOH-9MmMo  Y3zgesbg 39Mas  dqlfsgrowo MOHmogmmddgo 39wob
3396@MM0  mgm®ool  dmEgwos.  dobo  0bFgMgdI©Mds  IRdbgdMEos  LodgBHMmosBy M-
2396BmTogdosbo 3MmbxzmGmIMwo xaMxBol dJodsmom. gl mgm®os MOl OMIo  SL0I3GHMGHMEGVIMO©
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530L9RO0 @S S-85GHMm0ES sOPIOL  FoolgEgdl SLOIZGHMGHME ™MO30LBIE 39wl dmMob. hgzgb
6536039030 [J1, J2] 250m33wgmeo 0dbs 98 0gm®ool S-0sGMoEs, MmamME 3eobogwe obg 336G

©mbBybyg. 335P03wslognMo BE3molL Fglfogarol Logydzgedy, B3gb odmgmdzom oGO, ®™I
3396@MM0  S-0s¢Mois  d90dgds  [omBmyobgl  doMGHoz0  Bwbdombsgrm®mo  0b@gyMegrom.

030Ool MIMOHOOL MZOMMIYE 30MewwH LgdEm®To, b BMbJgombsem®mo 0bEgyMowo dmogds
9O0-2956%MmI0g00560, 5H5EM 3OO 390l MMGOOL Jdggdom, HMIgEoi 395300600 in s out

390q0L Mol 396mb03MMo  49Moddbols FoFoMdmadge FmbJgomboel  wggsb®mOL  goMogdboom.
36083b69arm35600 0l Bod@Eo, MM 53 9HSEMIs OO Jd9gdoL BbJzombogo dmogds Bszg@Howo s
3M035dBHMM0  GmOFom. FoMmMIE0s, 093W30M39wo©  B3960 9MaMIbBHdo  99dmfdgdmwo  odbs
398030009008 0gm©ooL FbmermE B Mogydo, dgdpamd bsh39bgdo 0dbs, GMI 9EI0E9dWgds,
LOToOHPEP0560s Yzgws Gogdo [J2].

Lofiyol 9Bo3Bg, Bggbo doBsbos gl 89ga0 296353MEM™ LbZs MmE-456BMT0Egd0sb 0bEgaMmgdo
390l 09MmMool dmEgmgdby. 58 bGOgZ, dbgdM030 3960EIEHIB0S J9Yse0dgdEo 39L-BmBobm-
303960l (WZW) dm©qwgdo, OHmIwgdoas, 3esboga® ombgbg, bHvmem 0b@ga®gdsmos @wowmgowol
09m6Ho00b  dbgogls s LodgEHMos 98 FMmEIWgddo BsMMNM3EIds 2d 3MBFMOIMWo XaMBR0EIE W-
5Q90650@y.

5055050, sL033GMGHWO  39wgdl FmEoL 3obmbogMGmo 250Msgddbols dsFoMdmgdgumo BbdEos, ©s
d9lsd5dolo 9756@MOL goMaddbs, dglfagwrowo 33543L SL(3) Gmsl mgm&osdo s SL(2)/U(1) WZW
0m9do. 930939 hoGHIMGOME0S FoILZOL 5330l BMLBGHO 3350GHMEOO  Q9FMMZGdO
305 9593903 EMBIBBY. 3039wo B0 33993 JIgEIdoL BrbIgombIEol 396EOIAY, S-
053030l BYbdaombogmMo  0b@gaMoom  FoMmdmagbolsl, bmerm dgmeg Tggao  Lodwgegdl
0m3390L 99350mfdmom Bz9b0 Fo®mdmaqbol LobimMg. mmdEs, bs s0obodbml, MHmd, wowgzowols
090O0bMsd  FgsMmgdom,  39dMmmMZgdo, ®MM03g ImEIWwgddo, G9dbozmmo  MZsWLIBMHOLom,
9600369mgbs MoEos s Bzgbo 3mbEmms@ol dg8mfHodgdol LolfmMy sMsEHMOZ0swWE s8MmEsBs©
o0mPoboqdo.

30093 MO0 39600s@0, 2d 0bFgatmgdo© 3gwol mgmMm0gddo, Loog B3gbo 3mbEms@Eol
890mfjdgds gLodangdganos, SO L¥y3gM-wom30¢ol MIMO0s S 03000l MJMM0s 3MBBMEOTMES©
06350056GH M@ LobobOzMm  306mdgddo. BogMsd, 9 BmEYugdolbmgol, S-0sG®ogol dofo®dmgdgeo
53769 300b5¢00l 565¢0B0o s Fobo WgsbEMOL MHsddbs XgM 3003 PobdEMYdY0s. 1939 33930530,
20H9M0o Bggds 49635BMyomom 4d MgMOH0gdIOLMZOU.

500bsm30L Mbs Asbzobomm In s out 3gEYdo, HMAMOE MO0 MO30LYRBIWO LISWSBIMEO
300  MobasbBMmIogdosh dobzmglizol LogmEgdo s gdm3z0yzsbmom Food TmMol  Jsbmbozwmdo
239059460l Jsfo@dmgdgro gmbdgombso, GMIgeoE ©dMm30dNYos In1-39wrol godMmdols s out-
3900l 2obgbol  (33eo@gdBY. 98 FMbIzomboerols gJu3dmbgb@s, ALPSZLI®  WOYZ0OlL  YGMEOOLY,
230BLsBPZMH3L 335H0-3wLOIME oILZEEOL SB3EOGHMESL In S out AEYMISOYIMOJIL JmEGOlL s ob
oMol 335D0-3000103MM0 S-05BHM0EoL ofo®mdmgdgero gmbjgombowo. Bzbo oBsbos 3sdmzo33womm
0Ly MmObYbBMIowgd0sbo MYMGMH0gdo, HMIgEwms S-GoGHMmOEL g3l MLOLEOYIEM gsbbmTogdosbo
LodgEH0s @S FoMmIM3z500a0bMm™ 0L 3d GBwbd30MbogrMo 0bEgaMocom.
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09095 9: BotrEobaom@o IgomEdo s omo sdmygbgds gobsblG Tomgdod0zsdo, LEsEGHOLGOIMO
398331590505 gMM0580, FwBI30MbsEH g3bEGHMEgdYdTd0 S F5mgIBH0IMO doMEIMY0530

F9aLOMEgdYE0: 5. MBS0l Lobgermdol Fs09ds@03ol 0BLEOGMAGHOL 5EBIMMBOL MIMMOOLS
0509353039900 LEIGHOLEOIOL FobymBogds.

0339350 xamBo: dobgoew  3sbos  (mgdol  bgerddmgsbgro), mgodMEsH  GHmEmmbyxsdg, IO
RFMO0IHOs.

3ol dmzang swfges

09dol doBsbos FsMEH0bgom Mo IgmmEgdol godmygbgds LEHMILEHWMO sbsE0DBOL, 0HPI30MHO
©5 99439990 LEHMILEGHMOO  OBIMIBEOI MO YobBHMEgddOL  (BLEY-gdOL),  LEIGOLEHOINO
99x30Lgdsms  MgMOOol,  BobBLMGmO  Tomgds@ogobs s Fomgds@ozMMo domermaool Lbgzswslbgs
3609369cm3560 53m356900L goaliv FMHaws.

B396 39398Mdgrgdem fjobs fargddo ©sfiygdre 3v8m33wg3gdl ©s dg30Lfisgwwrom Bgdgonwo
LBOJOLEGHMM0 EOGBIMIB305¢ MO J9BEMEGdYdOL (ALEY-L) SOLYIMBOLS s JHMIIOHMMOOL 30MHMBYDU,
0OMMBol  IMdGMmdOL  1gdodoMGH0byowHo  BMbI30gdol  LEHMMIGHMOM  EbILOLMPIL o
4965000905l 2535956300 gdm oo MO sHoew 453mygbgdsbyY.

06MHMbol  dIMHMBOL  FoOBHObRS MO BBJ30930L  SOFIOL  godm3z0ygbgdm  Lbgoolibgs
(099500005, 3MAoL, 53geol, EoEsddIMIOOL, 3395MIEMI0 s Bb3s) MbJgombsgrm®mo AsbEHMEqdols
Dmyoo  58mbsblbol Ladmgbgars. b3gbo BoBsbos ©39395300MM™M BMBJ30mboeMmo 25bEHMEgdgd0
0MHMwbol FdM5MmO0L 1YI0ToMEbASWME S FsOEHObYIWM® FMBI3090m6 s 35B396Mmm, HMI 50
2396@™M90900L BMYs©O BMPsEo 59MbsbLEOL 3mgzbs Fglsdsdolbo Bmbdzoom goMsgdbowo dGMwbOL
9dM50doL oM EH0bgoMmdOL ©s93HI0EJO0L GHMERILOS.

B396 @obgzobowsgm 3mdol gdudmbgbEoswMo  BwbdEombogMo  gob@Emmgdol bEmdolEw®
3960LosL s 3956396900, GMI 53 F6GHMEGOIOL DBMAsO 5FMBIbLBO  LEHMJLEHMMO gdudmbgb@os. 53
23963 ™gdols s Bmyogmmo d96gdcmHogzo ©sdzgd0L (5Juomdgdol) gsdmygbgdoom gsdmgzoyzsbm, G™I
0903900l gobol 3MmEgbo wbs 8039439l HoboEz3wrgdmm a9mdgBMmoe dMMbol JmdMsmdsl, obg
MHMAMOE 9b deg3-demmebol dmgedos.

050G0bQoMO0  dgomEgdol  Lodwowgdoo  dg30Lfagom  3maboo  MmMysbobIgool
3Mm315(306M0 0653030l IMEYEgdlL. 39MHIM, 25630b0Wsz0 BMb BMEBIWROL HBOOL dmEgErol
LEHMJLEGHMO 39OLOJOL, MMIGEMs EObsT0Iol Fgz0LHogwrom dgd3gmero by-b 3o8mygbgdoo.

B396 930Lfogom GMdLEGMo 3gx0Mgool Tgbsdsdol dobodsdume m3EH0dobsEools sdmEsbgdl,
2399Mm303309300  M3GH0Tomo  bLAMIEJR0JO0OL  SMLYIMOOL  J0MMOYIL s Ebmdo  3sMTgE Ol
39535890930 SLOT3BHMGHE YMRsd3g39L.

03O BobsBLME BsBOIODBY BobBLYMO 5w IIMEGIOL BOLESWIdS S 3gX0MYdS o
005Lmobogg  ©obsdomGmo  3mOGFBIwol  Lgwgdsos  Pomdmowpqbl  3608369¢rm3zsb  3HMdengdals
965990M™39 1306sbLGIOL MYME05To. 00 SbMEOMmGIMWOos, .. LsdMowm 33MEOMSEGHWO SHOHOM
3ol 49ohY39@OLmb.  s8mEsbs  BAMTaMgmdl  “39M0”  853gx0Madgwo  LEGHMIGHIR0OL
230BLsBMZM5T0. 535LMB A5BobOGds FobsBLWE B5BMGdO BgdoldogMo Lbsobrm®mIszom bEMYIEMGHom,
9OM0 MMHoL3M 9dBH0300 s IMZ5WABDMT0Ed0BO MOLZ0bO 9dBH030m, MOl gsliol 3Mmiglo
§o600m9bl  1YToTsMEOBASWL. 3gx0Mgd0L Fg3E™AoL golsHmds bdoGs AsdM0Yygbgds Lodrjsem
33900M5@0 SHOHom 39x06MH70s.

9l 3OMdGds FoOOMP  49M3I3gYos  Bbgsslbgs bsdMmddo. B3z9b 309gbgdm  Lsdrmsenm
33900050 SHOOm 3gx0MHJISL d5BMOL 0ligo ImEYedo MMIgEdoE IBHIBEHWOO FMESGHOWMBOL
36MH™39L0 IMI0IOM0s M3BMD FMSZ5WYIBDBMT0GO0D 3561599EHODY hob(33egdOL 3Mmgz03096@¢ 0
5 9936 3009 OGN Bos. 53BN, ZMWsGHOWMdOL FOMEJLO MOl I)3306037050 (9FIbEHWMO).
™330 M0 19353OM LEMIGJA00L 53900L MJMMOs 30 CMbM3L HMT ZMESGHOWMdOL 3MmEgLo oymls
LYY 3BMIOWO. 53MI0YS® BoFoMHMS MEBMdO FM35¢RBDMT0Egd0sBO 361509 EHEMOL Fgxoligds.
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59 W3IB6GHMM0 3MMEgLOL SbsRJdSE SOBYOMIL MO JoMOMIEO FJoEymds sRwdbgdmwo 6
obGHMOosme  mbogdgdby, 9B Boameolbdgdo  g3mEsGowMdol  3GmEgbol  asdmygbgdol
0900MEMEMY05bY.

B396 90m@Esbol 2obbogol MM BMLEHI® 394oErodgdm S IHIOOWGdOm S©3FIO MO39
3MM390MML.  bs  500bodbml, MMmd ™mMo3) 3OMEIEMEGS dowosd  dadbmdosMgs  35689GMOL
009563H08035300L  3MmEgLgddo  Fomdmgdbowo  (3MmIowgdol Bodsmom. sBoGHmd, bB3zgh 30ygbgdm
35653930l Fgxgolgdol HMOLEHM 3OMEIEIOJOL. goe0dEgds BMLEGHO Fo0gdo@03weo ImEIEro,
d9obfogeqds CULAN (consistant uniform linear assiptotic normal) 99gslgdgo0lL 53930L 3OM39L0, MbYE
Lodmermem  xsddo 903945350  B-OmdsbGwyemo (biaz robust) 99xslgdol 0390500g ©o  3MMdEgdol
3905939530

B396 29630boogm Fgmeg GMBdLEM 3OM3900wOL B0bBLYIMO 350 GdOL 39x0MHJdOL
00m360L 9bsEoBdo. bbgs LoGYyzgdom, 3gx0Mgdol JoBbom 353900 ©s 3049bgdo MIGH0ToqrmH V-
H@BLEHME LEAHMEJA0SL. Bggbo sBGOom, gl “double robust”

LEAHMEIA05 MFBOM JoLOMYd0S, B50S I0(33L B0BIBLYIMO 53960 FgLlsdenm Tg3MIoLoYb.

39000b39300 3OMELMS MYMMO0sF0 45BLEIMMMGIMMO SO 35305 LEAMJSLEMMO 0bEYAMS-
@O0 Hommyqbol 0gmMHgdgdl (OmIwgdog 30MLsbmgol Bmdol 8g33erol mgm®mgdslosh gOms)
a®MLYdoMOE 36033069 ™M3z96 OHMEL  859MmdID, MMYMOE MobsdgMmzg LEMPLEHMEO  BbBLWG
0500995303500, 0bY SMHOR0Z0 BOWEHMI300L 3OMdEYIsE03580. B3gb gobgzobowsgm LEmIsbE Mo
(05¢003960L 5BOHOM) 93, BHMOYIBHMM0sDY ©IMI0EIOME 3069MHOL BMBJ30mboergdls (sdo@ma
0639305 mM0  FoMdmagbol Fobomgdo o6 Tgodergds 450m304gbmm  Jwe®m3-m3mbgl  3Bmdoo
O3y (1984)) s 8989359930 0dbgds 3mbLEHMWIzomo LEMJLEHMOO 0bGEIYMIWMEO
oMM g60L  FoMgdol 29633990  BgOMPYO0. MO sToby,  dobbsborggw  3wsldo  dgol
31bJ30mboengdo, HMIgwms 306MI0MO F5093oGH03YM0 mMmEobog 30 9 sGOL LEHMILEHMMI© 30
9, 9gbsdsdolo, F500mM30L T9MAEgdGE0s VEMBbEO-BWOHMbosL (2017) JoghH TowdMEo 36 3-
30698 BmEOIMol  9B6BMYsadol As8mygbgds. Fglfsgarowo 0dbgds saMIM3g OLYMO  HMOYWZ0
3069608 gMbdzomboegdo, H®Igwms J0OMd0mO Fomgdo@03Mo wm©obowsb 30bgMol 3Hmaglol
016906030 FoEGHMS300L J0TsMI 25TMOYMRs 08039 LEbOL GO 30 TJus3Mgd0 96 sbsTsdMs3eo.
000900 8993900l 3odmygbgdom 939090  0dbgds  Fo3gxoMgdgwo  LEHMBIR0gd0  Tglsdsdolo
2393bsbool  BmbJsogdol  0dmbg  Lbgoslbgs  g3dm3wmmo  Godol  mxyEombgdolsmgol.  slgag
d9LFo3e0o 0g690s glsderm 259mygbgdgdo sSGFOHR030 BowEMS300L bdFoMMYdGOOLMZO.

330935005 30mdENgIsGH03s
1. ©@ogmHommo 30m3gbgdol Lgdods®EHobyswMo s JoME0bys MmO BwbJ30g00L Jesliol LMo
NQHCD

2. 330050 0b639LE0MGI0LS s 39X 0MGBOL sTMEsboL  FoLOL BMbzoolmzol dgdigmeo by-b
290my356s s Abgogbo BHo3oL 2obEGHMEGdGBOL  5MBsbLLBOL  sMLYdMBOLS S JHMIIHNMIOL
B30690o.

3. gubdaombseMo gb@Megdqgdol BmyogMmo 3¢slol LEHMIJLEHMMO SBowmygdol Fgdmmgds ©s
dgbhogams. 39Mdm@, 3mdol 9Ju3mbgbEos MO FobEHMEgdol LEHMJLEHWMO Z5M0BEHOL 2s0mygzsbs
Q5 30bo 353306MH0L YIBS LEHMILEHMEM 9Ju3mbgbE LS.

4. 956F0bgommMo 9900mgdol 358myqbgdom 3m3esEoMo ©obsdozol dmEaErgdol sbswrobo.
3mb 390EBswxzol BOHol dmgewol LBEHMILEHWOO 35M0bEHOL Tgdmegds s dolo obsdozols
8gbfagers 89d300o by-b 3dmggbgdoo.

5. ®m33005wHo B-Gmdsbdmeo dgg3eligdol sgds dgotmg bdsmmol djmby ogmbomdo  GHodol
360 m3qLOL Psbs33¢0g00L 30983030g6EOL BEM0Z35¢YBBMB0WGd0SBO 356r1TgEHMOLIMZOU.

6. 33005 Ho  LsdMowm  339OSGHMo  YHBOHO®  OHMOLGMwo  39x06Hgd0L  3OHmEgbol
3MbLAOI30990  A5BLEBEZMS LEMJILEGHWOO 3MEGHOEMdOL IMmEIEdo, Losg oGIbEGHWOO
3MmoGoWmdoL  3Mmiaglo 890338 MEbmd 30035 BBMBOWGd0sD  3o05AgBHML  Babs33wgdol

3M98303309600 s I30609 356539GOL oRWBoWE F936do.
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7. m33005¢Ho 0639LEGH0Mgd0L 58m356900L Fgbfagars o HMLEHYdgwo dmEgerol dgdmbagzsdo,
Mgbsg LEFoOHMS MMM 3MMELYdOL JsOMIs, 15939 MEBMBdO 3M5TgEHMIdOL FgBoligds. wy3bmdO
356509 BHMO0L MHMBLEHWWo Fgxgolgdgdol s3gds s om0 A5dMYgbgds MMBdILEHMo 39x0MHJdOL
50m356500.

8. BHM59dHMM05D) ©3M30IOMYO  9MR30 306960l BbJ30mboggdols  3mBLEGHMMIz0mEo
LEHMILEHMOO 0bEHIOIOHO Fomdm©ygbgdols Jowgds.

9. 93DMmGH039MH0 50530 25sbEbBIEOL BMbI30gdol IJmbg Lbgealibgs g3Mm3wmmo mgiombgdols
0539x%060909@0 LEGHIMEIA0JIOL 53q0s.

10. 3069608 gbd30mboegdoll  o@™ML  LEAMPLEHMMO 0BGl  Lsbom  Fo@Mdmpaabs s
305JMHR030 BOWEHMHE00L 3OMBEGISGH03d.

0. 9605 (bgdoToMBHObPOMMO  BbJ30gd0L  3EsLol SO, LbEHMILEGHMOO  BbJzombsgryHo
23963 ™gd900, 99d3990 356393930 s BOHEPOL IMEYErgdo)

930l dmzg sefgcs
Bggbo 9O®-9H0 oMo  S8MEsbs gdw3bads BOMNMBOL FMAMIMOOL (s OBYBOMMO

36398900L  3¢sldoL) LFoTsMEOBYIWMEO s TGO i3Mbd0900L LEHE SOOIl s oo
24090ggbgosl  LEGHMILEHWOO  ToMM30L  MGMEOH05d0, BobbLYYH  F50gdo@03ols s  FbE0mMmbogr®
2396@Meq090d0.

3905 M0l 3bmdowo mvy G 36083690356 MMl Ms35dMdL 0GML 33 JoMSJdboL
ROIMES 5 Fobo FobBMASIIJOO (3MOEM3Z0L, BHIBsIoL, Bo0gmol, 3969w, ©3oMal s bbgsms
0096) LEAHMPLGHMO  sMoabgsdo. 0 FmOIMEOL dobgzom, v EORWBOMH 3OMEgLL (96
1gd0BoMEGH0bASEL) Lo3BoMOLo P30 BMBI30m FoMsg3ddbom, F530b AsMsgdbowo 3HmEglbo olgg
©ogMBoHo 3OmEgLos (AgL. LyBodsMEbYIWos) s gb BMOHTMES 94353l 396MmbogMMO 4sdeols
£936900L b0l 39M3M FoEmBMmgdwEgdol bs5dw)seEgd0o.

B396 93Mgm39 30bowsgm 8gd6bgdem sdmEsbsl: Moo mdds 99a30dwos b0l s65e0BMM
®3009990%bg, 39MdmE, 58 GFMbJzooL FoMdmgdmmgdol sMLYOMdOL Tglobgd, vy 3030m, GMI  5J
5363000 goMsddboo 3MmiEglo  sMOL 0GML 3OmEgLo (56 LYFods®mE0byswo). 356053 s MY3Bsdgd
(2000) 5639691 O3, BMBI3000 F9MJIBOWO OFMBONMO 3OMEgbo  HoMTMogbl Lydods™EHobyswls
©0xD0MH0 3OHMEILYOdOL J9M339IWO 3EsLOLMZOL, 35d0b 05MLYdJIL S BmbIEooL A6DMASIdMWO
Pom3mgdmmgdo, 653 15305Mm0Los  JoMsddbowo  dMmiglol  396mbogmMo  goderols  {i936mgdol
©obbsLOLMYOWs©.  36MBOWOos, BMI  FsMMI0  ORYYbBomO  3MMEgbol  (sbY3g  BobsblvyGo
350 qdol) Bobo Mol bgdodsmEH0bgowo gmggmo ©sL¥zgd0 dsMm3zol dglsdsdolbo  bmdol
d00sOmm. Hg8mbligbgdmmo dqd6HbgdrEo sdmEsbgdol Lodwewgdoom B396 ©sg5ygbm Gsliol gmbdsool
©0ggM963E0MJBMBOL MZoLYdIOL (Mog BgEdsbol AsBEMEGdOL godmyzsbol doMomaw LoMmwagls
§oMm8moaqbl), MMIwgdog Lsdwgeegdsl 0maz3gdl 39639bmm  d9gEBabol  AobEHMEgdolL  53mbsblibols
9MLgdMdS F9OHMZOO 3OHMEILOL Bs305MmE BMYsO 3MIBO3090bEHIOOL Fgdmbggzsdo. Bggbo gho-ghmo
50mEobss  393006M0L  ©FYsMgds  Gsbol  IOMEgLloLmzol  dgmég Moyl dgdsgmer  LEMJSLEGHWG
0xgMIBE0sWNM  35BEMEdsLs (LMo JIBEHMEGdIBOL  MYMMOs  SbEIsbBL 9GOl Tgdmdsggdmero
bLembgOOL, GHMMBoL s bbggdol FoghH) s FoMMNZs0 ToM3M30L 3MMmEgbol dglsdsdol dgedsbols
3wobo3Me  QBFHMEWGALMD,  BMEILsE  0TsOMYdS  OMAMME  F9EIGBOL,  oby  oxmbool
3M953030963 900, Gsdoi  godm3z094gbgdor  Bgdmblgbhgdme  ©JIMMGdJRL  oBWBoMGmo  3OHMEgLgdoL
0635600560 256MH©5gdbgdol dglobgd.

B396 290m309gbgdm dHMYbol IMAMMBOL BoMEHobysw Mo gmbdzogdol sefgMol, Hma 3o3mzmom
bbgoalbgs (3sgomoms, 3mdol, sdgwol, awsddgMgdol, 335MsEGMo ©s Bbgs) Bwbjgombswrwm®mo
2396@™MEgd0l Bmaso  s9mbsblbo. Bzgbo FoBsbos ©IZ939300MM™M FMbI30mbocMo 2sbEmergdgdo
0MHMbol FdMH5MmO0L 1YI0ToMEHObAIME 5 FoMEHbYIM® BMB309006 o 35B39bmm, GMI o3
2396@™ME90900L BMYsEO BMToo 53MbIBLEOL 3mgbs Tgbsdsdolbo gmbdzoom goMsgdbowo dGHMwbOL
dmdO5md0L JoMEBH0bYomdOL ©sTEHI0EIO0L GHMEGBSBOS.
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B306 §om3maoa960  JesbogmMo  gmbdgomboermo  49bEGHMEgdgdol  bmaogmmo  3eslol
LEHMPULEGHMO  3gOLogdL. JgMdm, B3gb 3mozsbmdm  3mdol gJudmbgbaosw Mo Bmbdiombsem®o
2396@™M@900L LEMJsLEHVIO 39MLOSL s 396396900, MM 53 obEMEGBOL DBMASEO 5BMBILLBO LEMJsLEHE
9Jb3mbgbEHL  FoMTmoagbl. 59 bEHMEgdIOLS s BMAOIHMO 3MbgdMH0Zz0 33900l  (5JbomBgdols)
2499mygbgd00 99330005 ©3913305m, MMA 5dBH03900L BoLoL dMmisglo vbs d03yzgl Fobsrzwgdwa
39039@®0E dOHMBOL FdMoMdL, 0bg MMYMO3 dEg3-dmElol dmgerdo.

B396 290m309gbgdm ULEHMPLEHMO 9JudmbabEHIOL s Fgdzge LEHMILEHWME  AsbEHMEGdgdOL
Joamdsl  gmb  dgMEIsbgol  (1938)  m93bBol  BOHOL @ EHIMIobolG o  dmEgerols
2396DMAsgdoLmzgol,  GMIgwos  43z9wsbg  bdoMms  godmoygbgds,  OmymOE  Bmds-slozmdMmO30
dmbs3qd900L  sefghomo  ImEgwo.  o@ Mo msdo  bgedolsfigmdos  LEMJILEGWMOO  BOEOL
bbgosbbgs dmao. GMLbml s bbgsoms (2012)  8ogh 9gdmmegzoBgdgmo ogm mg3bol (s Lbgs
3b™39egd0l) BOHEOL dmEgeo, GMmOE §OHR030 LEHMJULEGHMOMO OBIMHIBE0MMO  2obEBHMEgdOL
59mblibs, Mol F59mdM3909w0s wg30L 3OMEgLO sId0MOo bobEMdgdom (LdMmMEObs@MMo) ©o
H0Iol  9Mms@YHmo  3mblbs 560l LEHMJLEGHMOo gJudmbgb@s. 59 00@MAoL  (OMAMEE  Y39ems
3OLgdml) 543L 65300, HMYMO 3 BHOL JMEYEL, 3065006 Mg3BOL SOA3GHMIMMO LogyMdg 0MzEgds
00000350. 9 249obbIMdL, M3 Mg3BoL LogMdol (3395¢gdsEMds ByEolizgh FoobMmIR30L, Moz o6
300l MgoolGMOO, Moysb gl bodbogl, MHMI y3z9ws 06o30Ts MBS Josefoml gOmLs ©s 00539
D3O DML, 53 3OMBEYIoL  EoLEdEY39®E  ¥MBIOM0Z05  3035MOIEM®m, MMd  0g3bob
99bG® oMo HBMTs M930LM35 F90mMb3930000 LOWOYS, MOG Z0MZ5woLF0BIOL 0bEO30YSEMH
(335¢9050MdsL.  sdo@™a, B3zgh 98m30ygbgdm  Fgdsge LEAHMILEGMG FBEHMEYdIOL  (30MI30MHO
LEHMUBEGHMOO0 ABGHMEGdJOOL boggaws®) 9gdmbggzomo LalisDbeamm 3o0MMmdom dmemdo, MMIHEos
93bol  sL0d3GHMIMNGO  LogMdol  Gmos. YY) EI3g0m, GMI Fgdmbgzgz0mMdOl  MmMo  FgsHm,
39000b393000 06030 MOTMEOO  (339¢gOEMBS S JoMPML  Fgdmbzg3000Mds,  gOHMTbgOLYsh
5901300090905 (M3 dbgdMm030s  3035M9MEM™), SO  F9d39MEo  FBEGMEGdOL  STMbLLOL
0500995303900 MmEobo 35393905 BMb dgMEHIWBROL BOHEOL IOHMEL ©s MBOHM MJoEOLEBHNMS©
395935Lg0L G9gMT0bIH (335 GBSO MBIL.

3322930L Losberg @b 5GHLIsEmds.
330930L  9Om-900 Loosbeglh FomBmoagbl FsmgdsGHozol Mo Mol BMbIzombswrmmo

2396@MEgdgd0ls s SEdIMBOL MMMl gOmTBJOMIb 539530060935 @O 3Esbogweo
3bJ30mboemEo  gobBHMEgdgdol Bmaogmmo 3wslol LEMJLLEGHMOO 39MLoYdoL Tgdmemgds. bool
Mol dgob®ergdl dGMembol dmd®msmdol  1gdodsmEobyowmMmo s smE0bswmmo Bmbdzogdo ©s
3500 OO SEfgMs. B39b 35639690m, MHMA Lbgoslbgs (3sy., 3mAoL, s¥gEol, ©'s¢rsddIMLOL s Lb3s)
3BJ30mbocrm@o  29bBHM@GdoL Bmyso BMTso 5MBIbLBOL 3mgzbs 49M339wo FoMGH0bYIWMMO
36MHMdgdol 5dmblboL 933035¢9bEH™G0..

331930L Losbangs s2M9m39 3eobozMO BYbIE0MbIEMMO FobEHmegdgdol Bmyogmmo Jarsbol
LEAHMPLEHMO 39MLOYdOL TgdmeMads s FglHogas. 39MIMm®, B3390 300935DMdM 3MTol 9dLdmbgbosw Mo
3bJ30mbocrm®o 49bEGHMEgdol LEHMPLEHMO 3gOLOSL s 35B39690m, BMD 3 F9BEGHMEOOL Dmyso
59mbsblibo  BEHMILEHME 9JudMmbgbEOl FoMdmoygbl. 53 gbGHMEgdoLs ©s Bmaoghmo 3693030
©©533900L (5§boM3gdoL) 258myqbgdom F9az0dos 35133650, GMI 53EH03900L gsliol dMmEgbo vbos
3039439l §ob5330wgd e 949m3gE©H0E dMMMBol FmdMoMmdIl, ol MMaMME deg3-dmEliol dmgerdo.

3319306 9Mm-9mH0 Losbargl  FoMdmoygbl EMEbswo MmMAB60HIGdOL HBeOEOL  dmEaErgdols
dqbfogers d9dagmero LEAHMPLEHMOO ORIMIBE0SMEO FBEHMEDIOOL godmygbgdom, MoYL SY
2459myggbg0o  BHOL LEMJSLEIMO IMPYEGdo 953dBIOS 30MHEPH30G BEMJSLEGHWO OGHOIBE0SW O
296GHMEgdg0L, Go3 96 0dergzs LyAMOEgdIL (3mEboo MMYSBOBIoL BEzmwo LogMdg gsbgzobowwmm
MHmamM3 9gdmbggzomo Lowog.
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0. GMOmbxsdg (8306 890mbzg300md0L ddmby LEHMJILEAMMO ZMESEOEIMBOL IMEIWO. 35M5dgBHOOL
H@BLEHMEo FggBoLYds O 39X 0MYdS)

0990L 9m 3y 50fgs
50m(3sbs 1.

M3GH005OO  B-OHmdslGmo 9gx3sLgdol sggds dzomg bdsm®olb ddmby oxwbommo GHodob
36Mm3gLboL Bsbs33w9d0L 3MgB0E0YbEHOL FM535RbBMT0gd0s60 356509EHMOLIMZ0L.

3MLOME GobbLwME BBMmGOBY B0bBLYMO 5 YdIMEGOOL BOLBEOEIOS S 3JR0MYDS S
005bbogg  @obsdommo  3mOGRJOL  Lgargdsgos  HoMdmoagbl  860836gamgsb  3Gmdngdals
565990060m39 530bsbLYIOL MYME05d0. 00 SLMEFOMmGIMWOos, 9.5. Lsdrswm 33M9MOG0 sHGOM
36Mdqdol  49ofY39BoLmb.  58mEsbs  BAMToMgmdL  “3560”  853g9x0Madgwo  LEGHMIGHIHOOL
296L5BMZH5T0. 53oLMB Fobobowgds BobBLYG daBMGdO bgdoldogmo Lsobrm®dsgom bEMmMIGGHom,
9600 MMHoLZM 5JBHO30m O FM35¢YsbBMT0wgd0sbo MOLZosbo sd@oz0m, Mol Bsbol 3MmagLo
§oM0m9bL  1YIoTSMEOBASEL. 39x0Mgd0L gm0l golsbmds bdoMmo@ A5TM0Ygbgds Lodrysenm
33900M5@0 sHBOHOm 3gx0MH9ds.

9u 3OMBIGTs BIMOMO  A5FM3IZgMos  bbgsolbgs bsd®mddo. Bgzgb 304abgdo Lodwgserm
339006530 sDPMOm 3gx0MHJOL dsBOOL olgm dmpgerdo OHMIgEdog wo@IbGMOO FMmEsGowmdOL
303980 IMI0EIOWO0S “Y36Md IMH35¢YBDMIOWGd0D 35053gEHMHBY Bobs33wgdOL 3Mman0E0abEG0
5 9936 93009 OGN Bos. 53BN, FMEWsEHOWMBdOL 3OMEILO MOl 330039050 (oEIbEHWMO).
33005 MH0 B39FMHM LEAMIEJA00L 539d0L MJMOO0S 30 0bMIZL M FMESEHOEIMBOL 3MM3gLO oYMl
LOHMEOE 36MO0E0. 5FOORS© LsFOMMs Y36MdO FMZ5cREBMT0EYd0sBO 3M509EHMOL Tga3olsgds.

30 @ IbGHMOmO  3MmEglol  sLsagdsE  SOLYIMOL MM doMOMsEo  FoEyMds  sxkdbgdwo b
obEGMM0omE  Imbo3gdgdby, 9B Bogmerolbdgdo  gmesGowemdol  3GmiEgbol godmygbgdol
0907 MEMY05HY.

B396 99m3960L obboergol MM BMLEI®E 3949e0dgdm S IFIOOWGBOm s©03FIOMN MEMOZY
3MOMEgOMML.  Mbs  95000b0dbML, GMI mOM03g 3OMEIEYOS  doosh  FadbmBosMgs  356sdgBHMOL
000963H08035300L  3MmEgLgddo  Fo@dmddbowo  EM®Iowgdol  dodso. SdoG™I, Bgzgb  304gbgdm
300539GHMmoL  99gg30LgdolL MHMBBEHME 3MM(3900MMIOL. 4oE0dEIds BMLEGO Fo0gdsB0l3Memo FmEYEo,
990Lffo3qds CULAN (consistant uniform linear assiptotic normal) 898590900l 53900l 3OmigLo, ML
Lodmmem  xs9do 90394s350Hm  B-GmdsbGwyeo (biaz robust) 9ggsbgdol 03gds0) ©o  3MMdEgdol

39©5939¢)>8.

3322030L Losberg @b o3 Goweeds
330935 9G¥ oermEm0os 030l 250m MM Lsddg gbgds MLV 13obIBLKYGH d5BOYOL 6gdoldogto

063353008 LEHOMIBHMOOom. SLge ILAYA0 36MBOEE0S OO MOMEIbMds 33eg39d0Ls MMTYEOE3
95905 Lbgosbbgs GHo3dol s3mEsbgdol 3sbborgsl s 39sFMol. o 90 39053 5dEHIEsMmds TMOZo0
farol 256053¢0md580. ol doamds Mmdgebsg B390 3956305090 [o®Bmoagbl Losbergl, Goysb
BogMmg 3MMdEgIol 45053Y393odo MHMBLEGHMEo F9x3oLgdolL 93930l 3OMEIEMES. MLSE F9dmadal
3bseo 0©ggd0 MHMBLENMO BEIGHOLE0IOL MIMNOHO00EB RoBBLIMs MYMM0sdo s 0fj393L 3OMdEgdol
bEgdmws© 33930l O 39OFMOL 530 gdIMdL. B3gbo doyamdol d0dEgztmdomo bsdoxgdo
390d@gds Bsdmysodgl 999gao bsboo:

1. 69%0Ldogmo  OMOL  IMIghGHoLsmM3oL  bEgds  oBHIBGHWOO  ZMEGHOEMBdOL  3MM39L0L
A659dBH™MM00L  s0gbs Molmzobsg 3094gbgdm b obGHMMome Fmbsi3gdgdl 96 3oFMgdoo
96035303900l gslgodL.

2. B39bL B0gH 2456300590 FgMYdDY YMEOBMBOM A5TMZ0MZE0m MHMBLEEo dggi3sLgdols
350539BHM0L  LOEOIL OMAMOF OMOL FMbJ30sL s F90®gy 3939000 bEMdOL Mgl 53
356539¢MoLsm30U.

3. 3m@M@oEmdol 3OmEgLlol dmgebg sgHEbMdOm 359900 3MmsEHOW™dOL 3GMm3EgLOL Bomdol
0b@gm35L.
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4. 300900 LEHMILEGHMEO 3EOGHOEMOOL IMPIEL OIS FIBLIHBWIMMEO Goliol dGmEgbom

5 OIS JBLIBOZHMEO ZMESEOEWMBOL 3HMEILO.
99 mmbo BdOKOL godm33¢g35L 80345350 53m356580 ©oldwEo 3HMdENGTGOOL sTMbLBSAY.

50m(356s 2.

535900  m3300sEmo  Lodewm 335G MO  sBM0m  OHMOLGMwo  3gx0Mmgdol
0900MEMEMm0s  BLAMPLEHMOO  FMWOEGOEMIOL  IMEYdo, Loog WoGIBGHWOO  3MESEHOEMBIOL
36Mm3gbo 8903938 MEbMd FMO35¢IBBMBOWGB0D 3565dgBHML hobs33ergdol 3mgn0E0gbEHT0 s dE3oMy
356539GHML oBYHBomE 936 do.

3003909l Ymzobs, LsFoMms BmlG® s0ofgmmlb gobsblrmo dsBmol ol dmgwro, Gmdgwos
abobogely Bgdm@ abidwyew 53m3560L Yz9ws 30MHMBL.gL Logombo dmombmal goM339ww doserolbgdggel
Q5 59 306MHMdJBOL BYLEEE BsdMYse0dgdl, ToQ9¢0M©, BLEHMWIEHVIOMMEO 30MHMDYOOL BsTMYsE0dYdIL,
Lodugom 33500MsGM MOM0gMHo 3530000l s0figmsl (MVT — mean variance tradeoff) s 5.9. sbgomo
L530mbgdOL F5BHBOEEZELS s BMLE FMOTME0MYDIOL G33BGds 9TMEsbs 2-0b FobssMlMdGOZ0 TbsMOL
0509953039900 FmMTo0B300L 3HMEgLOL AsBbMM(309w9ds. 8900939 300gdo 53obsblwMmo dsBMHOL
9o sbobogl olidEo s3m3sbol 30MMdYdOL yzges dbsGal. 9ol dg8gy LsFoMms 9.§. 356H0sbL-
m3@0dse@mo ELMM (equivalent local martingale measure) @osbslbosmgds. Mobog 8039s350m0 slg@o Bmdol
1003360030l EIbILOIMYDT©Y. FBHI0ELIDS Lomsbom IOMWGdYdO s J00rgds 1Lod3zMoz0l dMmEglol
DMLGHO ©obsllosmgds. 530l 999y, 508905 5d30ol BsboL IMM3gLOL Fo09ToGHO3WOO FMEIEO
2900033900905 0l dmmbmgbgdo MMIgdog sLsboggh 3MmEglol JolldgEoi035¢300L. MLz Lodmermm
x5090 0MbgdM0350 90394s35MH MMBLGMEO 539X 0MJdJo LBEMGIR00L 539d0L 5dmEsbsdog. sdol
390009y B396 30ygbgdm 300093 9JO® 53MHMJs0To305L MMIJoE OBIbYOMEos FoBMml (Gateaux)
0890963050l godmmzwsby 4obLEBZOMo B08sMGHMEgdom. 53 53MMJL0Ts305Dg WOIYMHHMdOM
LOBMEIMME Yoer0dPYOS MHMBBEIEO 39X 0MJOOL 50Mm(3565, MMIgEoE 5TMobLBYdS (3bsEO BMGTom.

3302300 Losberg @5 sJGPDds
OMamO3 58m3sbs 1 oby 58mEsbs 2 5d@Hvowm@mos 35093530 3wm0  Bobsblgdol s dsmo

2499099690900l 3OHMdEgds@035d0. 93 7gdoBo3ol  9dwgbgds  9MogHmo 3035305  AbMIBEOMU
bbgo@abibgs 439460l Lsdgbog®m g@bsgrdo.

B3960 doym3s HotmBmaygbl Losbwgls Go BsbL Bgzgbo doymdol Im3ary sefgMHosb:

a) 999my30600s  BHMBBEGHMWO  3OMEIVMOS  30ESGHOWMOOL  3OMEILOL  bGOGHOLG0ZMNG
9boeo®Bdo. Lbgs Lo@GYzgdom, 03gdE0s s 3dm0Yygbgds 3MmEsEOEMdOL 3OHMEgLboL Bboizwrgdol
3M953033095330 M)36MdO 356509 BHMOL M3E005IHO B-OHmdsbEwo 99z3oL90s.
356539BHM0L 995351905l 39690003500 30349350 5JE030L BoboL dmEaeErol JoLL3Y(3053039(30509

b) 898mygsboos gmeg H®MBILEGMO 3OMEIOOS BobsblMo FowrgdmEgdol 3gx0Mgdol
00m360L  9boEoBdo. bbgs LoGYzgdom, 3gx0Mgdol JoBbom 353900 s 3049bgdm MIGH0ToeryH V-
HMBLEME LEAMSEJR0. Bggbo sBMHom, gl “double robust”

LEAHOSGIR0S MBOM JobOMYdOS oM I0E39L BobIBLLIMHO 5396@E0 Tglsderm FgiMToLoYb.

09355056 335380609005 Fg0ga0 bsdMM3gdo:

[1] On asymptotic estimation theory with perturbation of a model in the general scheme of a statistical
experiment (with R. Chitashvili and N. Lazrieva). (Russian) Probability theory and mathematical statistics
(Russian). Trudy Thiliss. Mat. Inst. Razmadze Akad. Nauk Gruzin. SSR 92 (1989), 106-145.

[2] Asymptotic theory of M-estimators in general statistical models (with R. Chitashvili and N. Lazrieva).
Centre for Mathematics and Computer Sciences, Amsterdam, Netherlands, 1990, Report BS-R9019, 1-31.

[3] Asymptotic theory of M-estimators in general statistical models. On asymptotic behaviour of estimators in
the presence of nuisance parameters (with R. Chitashvili and N. Lazrieva). Centre for Mathematics and
Computer Sciences, Amsterdam, Netherlands, 1990, Report BS-R9020, 1-31.

[4] Robust estimators in statistical models with filtration. Shrinking neighbourhoods (with N. Lazrieva).
Seminarberichte, Fachbereich Mathematik, Fernuniversitit, Hagen, Germany 48 (1994), 50-68.
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[5] The semimartingale statistical models and robust estimation (with N. Lazrieva). Proc. of 4th Iranian
International Statistical Conference 1(1999), 261-303.

[6] Optimal mean-variance robust hedging under asset price model misspecification. Georgian Math. J. 8
(2001), No. 1, 189-199.

[7] General M-estimators in the presence of nuisance parameter. Skew projections technique (with N.
Lazrieva). Georgian Math. J. 10 (2003), No. 2, 271-288.

[8] Mean-variance Hedging Under Partial Information (with M. Mania, R. Tevzadze), arX IV math PR
0703424v1, 2007

[9] Mean-variance Hedging Under Partial Information. with M. Mania, R. Tevzadze, SIAM journal of Control
and Optimization, 47, Ne5, (2008) , 2381-2409. 2008.

[10] L2-approximating pricing under restricted information, with M. Mania, R. Tevzadze, published in
“Applied Mathematics and Optimization” (2009). DOI:10.1007/s00245-009-9067-z, 2009.

[11] Mean-variance Hedgin Under Partial Information, with M.Mania, R.Tevzadze, Sciyo, Stochastic Control,
ed. by Chris Myers,p.581-608, www.sciyo.com 2010.

[12] R. Tevzadze, T. Toronjadze and T. Uzunashvili, Robust utility maximization for diffusion market model
with misspecified coefficients, Finance and Stochastics, 17, 3, (2013), 535-563.

[13] Construction of identifying and real M-estimators in general statistical model with filtration, conference
materials, Applications of Stochastic Processes and Mathematical Statistics to Financial Economics and Social
Sciences VII, Business Administration Research Papers, DOI 10.48614/bara.7.2022.6042, 2022.

M. BMONMHOS (FoMEH0bYM0 Fo®dmpgbol mMgm@gdgdo, LEMIsLEWO BobsbLGMO smgds@ozols ©s
3M5fMHR030 BOWEHMH300L 3OMdEYTSE035)

0gdols dmzeg swfgts
d90mbgg30m 3OHMEILMS MYJMO0530 obls3MMMHYPIMWO SYOWO 39305 LEAHMILEGHMMO 0bGJYOs-

@O0 HoMm3mEygbol mgmMgdgdl 56wy g. §. FoOGH0bYoGHo FoMdmagbol mgmMgdgdl, Gmdgerog
37900olbIMdL  B6J30Mmboggdol  LEHMPLEHMOO  0bFGIYMIWGdIOL  Bsdowgdom  FoMdmygbsl. mwy
g4m390 3350M5G0m 063 gaMq0500, BsOHx3600056 MFy39BH0 FoME0bswo Fgodwgds FoMdmygbowo
oymlb  MmamO3  BEGMJLEHWOo 0bFgaMswo 30bgMol  3OmEglol  dodstm, Tsdob bggb Fgagodwos
2300Mm3094356m0m  BEGHMILEHWMOO  ©OoBINIBE0sIOHO  FBEGHMEGds o G®mOobIMZOL,  GMIgEoE
BOWEHMS300L  3OHMBEIYIOL  FoIFOOL  3ModBH0ZMEo s FomgFo@03Gme© MBO®  dodBowzguro
090mEos. IgmMgl dbMOZg, Lo Lomzmbol 80-0s6 Fangddo s©ImPbs, ®MI oM EH0bysw GO
§om3m©ag60l  0gm©93gd0  (0MLBMZoL  BmIol  Fg33eol  MYMMGISLME  gPhmsE)  IGLYdOMI©
360036900m356 O™l 35359mdL  9bsdgM™mgg BobsbLmE Jomgdsd0zsdo. 3gMdme, 0bEgaMowMH
Po00magbs8o  dmbsfowg  LEHMILEGHWOO  06GHYMOol  0bEJMbEOL  Lodwmowgdoo  bgMbgds
0539% 0090900 LEMGIR000L 52905 bbgoalibgs BHo3ol g3Mm3nme mg30mbgddo. sdo@ma dmbgdMmozs®
BBgds Jombgs: 8godengds 0¥y s6s bgdolbdogho ds®@GHobyoswo FoMImmagbowo ogmb LEmdslEmmo
06393650l Labom? 5IMBBE, HMAT 53 30MHZEHBY OPIIOMO 5L 235d3L MMPILIE S -5PGOMIMS
630000 306900l 3Memiglomss Fo@dmddbowo (3esmzo, 1970), FsgMsd Bmass@ gl slg oG sM0oL. gb
653969005 35005630l (1984) Fsgowomdo (HMIgeroi AL s@hg@s 0. om®mTs, gl w3965L369wo0 30,
5300 dbMH03, 58 Fs5om 3. 3960E L J0sfgdl).

350E0bo M0 FoMdmaqbol mgmMgdol 3063900 ©EI0EJ0d MsEboo Lsbom 93m3bols
®3000m6 o@mb  (1951). Jeo®zol 3bmdowo Tgmgaol moebsbdog (1970) Bgdoldogho  335MOG0M
06393090500 30b69MH0L  BMb30mboo  FoMdmoaobgds o@Gml LEHMILEAMMO 0bFEIMIwolL Lbsbom,
0oa™od gl IR0  9MOGFIOL  53dMBL  0BEHJYMBOL Fbso Lobom 3mgbsbg. 3 FodsMmmeErgdom
3bmdoos ghmo bs3dom© bBmyso V9ga0, 9. . ™3mbg-3wsMm3ol FmGmIms (1984), HmIol
0565bToo3, 06@JaMb©o  HomBmoagbl Bwbd30mboscrols LEMslEMMo (Jsgrogz960L) FoMdmgdmenls
mx3300mbsE 3Mmgd30sL. 90 890930l godmygbgds ghmol dbGmog, Hmamea oo, dmombmals dosgosh
36083b69c0m396 dogrolbdgzsel, bemeom, dgmMgl dbMog, 0d d90mbggzsdo H™mEs BbIEombol 56 asshbos

LEHMPLEHMOO PoOBmgdEo, dobo AsdmYygbgds FgmAdEgdgEros. goblbgzeggdmwo dgmmoo 0bEgacmsbool
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Ladmgbgmo  93mmzbol  aMmeg9mLgbl,  BoMoogzls s  om®L  (2006)  “Goguodwmdol”  GHodob
31634 30mbocrolimgol. obobo slgo gmbzomboel v393d06M90BIE SLME0MYdME g30lL JoMEH0bysL
©5 0949690000696 2496%Bmaomgd e oMl FGmEmIMsl.  8magz056000m, JWsM3-M3mbgl FMEIMol
2409mygbgdom, Mgbsmds s MgdowsMds  (2007) ©9A0bgl  boo  Lobol  Bo®Eobyswmo
§o08m©a969%0  BHGogIBHMM0sDy  ©sdM30EIdMo 306900l BMbI30mbocrgdolmgol  (3gMdme,
331694 30mbocols HmEdo asbobowgds Lsdo (33es@olL Y3939 VOBIMOIBE0MGB©O BwbJ30s, M@IEol
3618963909 5090ME0s: 3069M0L 3Bm39L0, dolo dsgdlodwydo s Jobodvdo).

LSAGMbIOME, BMBI30Mbsms Jwslo, GHMIGEBY3 F9godErgds 493MEIgdME 0gbsl Jwsd3-
™30mbgl BmOIMs, 990moxsMHawgds 00 dgbrmzom, M3 obobo wbos ogml dserozgbol sHGom
©0x9IM963E0Mads©o. dgmegl dbGMog, 0doLEs FJ0vbHgEe35E, OMI JwsM3-™m3Mbgl BMOIMEs 0degls
063 93M6@olL 3bo 3MmbLEHMI300L, dolo 3MedBHo3 w0 458mygbgdolsl B39b 3sfywgdom oM33qwgw
300 gdgdl.  39Mdm, BMbdzombogrol Logwrzol dgdmbggzsdon 30, dbgaros godmmgswmor dobo
05¢003960lL FoMmdmgdmeo ©s 8999y 30 J0mgdgmo 99gaoL 30MHMd0MO FsmgdsGolmemo wmobo.
Bodmm sofigMow y4zqgws d9dmbggzedo, dgbfiagerowo gmbigombogdo LEMJsLGWOmsE (Bogrogzgbols
sHMom) 230 0oym. B39 3LHo3EMdm LEMJILEHMMS© 9MaW30 BwY6J30MbsEgdol LEMJsLEHWOO
0639365 mM0 §o®dmygbol bozombgdl, GMIEgdoi LoobEHIMILMs OHMyMME LGHMILEHNMMO sSOOMOEbIOL
23963005M900LsM30l, 8lg3g Fomo  3MJBH0IMWO  godmygbgdgdol  MZoELsBOOLom  MbsTgEMHM3Y
LEHMIVBEGHMO0 BobsbLMO Tomgda@ozobs s sMFOHB0Z0 BowEMEO0L 3OMdETsE035d0.

50dmPbs, M3 gmbdgomboeols Logmgol dmmbmgbs dgodwgds dgbmbiGgl dbmerm dobo
300000 509853H03wIM0 m©obol Logewzol dmmbmgzbsdwg. 3bmdowos, GMI mvw dgdmbggzomo
boog 85¢03gbol sBOOM  LEHMJILEAMBIE ORIMIBEOMYds®Os, T5dob Tobo 30OHMBOMO  Jom-
905303900 mEobog oxgMbEoMgdsos.  dgmegl dbGMmog, 30MmMdomo FsmgdsGozmmo wmoobo
d90d@gds 0yml gemgzo, 35d0bss 30, vy d90mbgg30m0 LoOEYG 56 sMOL LEHMJSLEAMMIE 2w 30.
0mb@ds s FMMob0sd (2017) 4965BMogL 3e0963-03mbgl FomBmegbs LEMslBH MO sMSQE30
0bgmo 3bd30Mmbscngdolmzol, HMIgEms 30HMBOMO 850190530 3LIM0 CMEObO {e30s.

B3gb  @9b30bowogm  LEHMPLEHMOIE  (Bogr0ggbol  sHBOOM)  MVPNE,  BHMOgIBHMM0sDY
©50m3009099 3069600l Bvbd3ombocgdl  (s80GH™ad  Fgmdergdgwos  3WeM3-m3mbal  3bmdowo
R0OIMol  asdmygbgds (1984)) o Tgdmmogzsbgdyemo  0dbgds  3MbLEH®WMJsoo  LEMsLEMGO
0639369 mMmo Fomdmaqbol domgdol 250339090 IgOMEIBO. oM@ 5Toby, FobLlsboEgg 3aslido
3900l g1bJaombsergdo, MHMIgEms 306MHMdI0MO FsmgdsBozMo wm©obog 3o 96 5oL LEMILEHWMGMo©
3009930 5, dgLodsdobo, FsmmM3oL FgwdergdgE0s WEMBbE0-BWOHMbosl (2017) doge BowgdMEo
3W9M3-m3mbgl  BmMIMol  496BMYsYdolL  godmygbgds. gbfiageoo  odbgds  saMgmazg  olbgmo
305330 3069600l BMb30mboergdo, HMIgEwms 30MHMd0MO FomgIEH03IM0 m©obowsd 306960l
36MHm3gLboL  3MbgdMO30  BOWEHMHEO0OL T0TsM™ JodMOYmBs 03039 Lsbol  sMsgezo  Tgbozdgdo 6
565359053w0. Jogdmo  89wgag00lL  250mygbgdom 93930  0dbgds HmamME  ds3gx0Mgdgwo
LEHOGIP0JO0  Fgbodsdolo  AoEILELIEOL  BMBJ30900L  Fdmbg  Lbgoolbgs  93™m3mwo  GHodob
™g3ombgdolsmgol, sbgzg dgbfiogerowo 0dbgds Tosmo  asdmygbgdols dglsdwrgdeemdgdo  SMsfitgoz0
BoEM5:300L 3OHMOTsE035d0.

331030L bosberg o ogGroeeeds
3sL 8980799, Mo3 Jws®3ds (1970) 30bgMol g3mbiizombaocgdolmgol doowm bEmdsl@mMo 0b@gy-

50 FoMdmagboll MMMy, 305350 53GHMMO 30WMdES 93m3bs 0bEJaMboo Ebswo Lsbom,
5 dgLdsdolo 899900 B00gL, GMmEILYE BObJE0MbIEgdo A9M3ZgMWo SHOO® 30 0ym. HIoG
39000b393580, Iglodwrgdgeos 4560LsBOZzOML 30969600l gmbJgombsco LGMILEHMMO 0bEgaMowmmo
o03m©ag60L Bm®Ts 503960l 50MOEb3oL 25dmygbgdom, ™y Bwbdiombsgo Fsgrogz960l SBGHOM
©0x909630M905©0s. 58 F0TsMMEgdom  FoblszmmMgdom d60dz69wmgzsbos olgmo  bsdmdnzdgdo,
H@aOHJO035s 3010560 (1979), m3mbg (1984), m3mbg s 39M5EGBoLO (1991) s 39MOGHBILO, m3Mbg s o
(1991), Go605930, 0MOO s dMe39MLgbo (2003, 2006), Hgbsmo s Mgdowrsdo ( 2007). doMos930s,
00035 @5 §Mo39MLabds Fgdmy3mszsHBgL 0bFHaMbol 3mgbol 3oz ghomo Bgomo, GMIgEos

5532936939005 (obBmasgdwo) o@ML GmOmIMwsHB) ©s Wg3zol  MgMMgdsby  AsbLobogrggw
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3BJ30Mbomsb 53930060900 930l FoMEH0bRSOLsMZ0L.  BMY3z056900m,  JEeM3I-m3mbgl
B0OIMwol  45dmygbgdom, Mgbsmds ©s MdowsMEds Foomgl  3bso  Lsbol  FomE0byswrwmGo
M3 965 BHH997GHMM05HY ©TIMZ0IOMWO 396339490 Lol 306900l Bwbd30Mmbowrgdolsmgol.

LSAGMbIOME, FMBIgoMbocwms Jersbo, MHMIgEbgs Fgodewgds As0mygbgder 0dbsl W3-
03069l BmGIMs, 89D0MEwos 08 306HMd0m, H™MA olobo Mbws 0yml oBIMIbEMIds©o Toeroggbols
sBMom. dgmegl AbMH03, 0doLs J0Hgs35®, HMI Jes®3-m3Mbal GMMTMEs 0derg3s 0bEgaMebgdols
3MbLEHMIE0sL, 3MHMdErgdqdo SOUYDOMAL Tob 3MOdE0IME MYooDI30LMD  ©s393806Mgd0m. B396
3LH93Md™ LBEHMILEHMOOI 3M9A30 BMBI30MbsEgdol LEMJsLEMMO 0bEIYMIGHO FoGImpaqbols
L530mMbYdL, HMIGdOE LsobBHIMILMS OHMYMOE LEHMILEAMOO SWMOEHZOL  Fb30MMmGdOLIMZ0L, S1g39
0sm0  3M5JBH03Mwwo  259mygbgdol  mzselisbMolbom  93dm3mo  mxEombgdol  3gxomgdol
30MMd9d53H03500. 0Emb®ds s FMOMNHosd (2014) Fgdmy3m35HgL 06EJaMmMmo FoGImepqbols
Jogdol  dgmmEo  GHOHMGIM-0009M0L  mgmMgdol  gsdmygbgdom,  GMIgwoE 93533060 dL
19d0BoMEGH0bAIOL  FFZMYHI©  3ZIPMOGMEY 35005300l oL MO  EOMLMB. 0306350 o
3MOHHosd (2016) doomgl 3bso Labol bEMIsLEMMO 0bEJAGEMMO FoMdm®aqbs GHMogd@mMosby
©50m30009010 LEMJILEHWOSE 35330 30696M0L BmbJizombogrolsmgols, G®Mmdgwros sEmdbgdmwo
0ym dobo 965f0gdol Lsbol 3060306 2oblsbrzMsby. Imaz0569d0m go0M335, HMI Bwbz0mbaogrol
Logyzol dmmbmgbs Ggodargds dglmbGgl FbmeErmeE dobo 3o0HMBOMO Fomgds@ozymo wmoobol
bogvyzol Immbmgbsdg. Wwmb@ds s MO0 (2017) 9565BMPogl JeoM3-m3mbal BMEIMs
00 dgdmbgg3sbg, OHMEaLbsg BWOJE0Mbogo 56 5MHOL LEGHMJLEGHMMS© Fmz0, Foacsd dobo 3oMmdomo
0509953039900 @m©obo bEHMILEHMMI© ©OBINIHEFMYO0s s 9R0BIL 0bEHIYMBEOL 3mgbols
990mEo. 803535¢0d0,  oMEs 0doLs, MMI JmbEYds bgdmm sefig®owo Fgomogdol Fgdpymdo
2396300000905 o 3MTB0BoMYdS, FJIMDez5DGdIMYo 04690y  Lbbgs  mbsdgdmgg dgomEgdo  ©o
0900MMEMY0930, dso Gmeol  dmbgds FoMEH0bgomMmo  doEamdol Fsmm ©s 0bdgblowGo
2459my9bado.

gl IbG0g, JoOG0bYsmgdol bGHMIoslEGHMMo 0bEgacowMo FoMdmyqbols Logombo dsrosb
8603836935605 Fo@EMo3ool 98m336930bmz0L.  glsdsdolaw, ) FsMGH0bIo Fomdmwygbowo
0gd69%5 GMymOE oML bAMPLEHMOO 0BG 30696M0L 3GMEgbol dodstm, ds80b bggb dgaz0deos
249003094356m0  BEGHMPLEHMOO  OBIMHID305YHO  FBGHMEMIds  FoWGHOOLIMZOL. mogol  FbMog,
ROWGHM300L 3OOl 49FMHOL  3M5dBH03MWwo s Fomgds@oz Mo MRM® dododbowzgwo
090005  BOWEHMOLMZoL  LEAMJLEGHMOO  ORINIBE0SMOO  bEMEgdolL  godmygzsbs @ oFH™L
LAHMILEHMOO SMOEb3OL 4odmyqbgds.
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