AHHOTAIIUA
auccepTanonHoi pabotel OMapoBa bexkana TemupxaHoBHYa Ha TEMY
«Pa3paboTka MHHOBAITMOHHON TEXHOJOTHUH TIOTYYEHUS TYyMaTCOACPKAIINX
KOMIUIEKCHBIX MUHEPAIIbHBIX yI0OpEHUIN» MPEICTaBICHHON Ha COMCKaHNE
crerienn jjoktopa druiocodun (PhD) no cnenmansroctn 6D072000-«Xumudeckas
TEXHOJIOTHSI HEOPTaHUIECKIX BEIICCTBY

AKTyanbHOCTh TeMbl. PecnyOnuka KazaxcraH aKTMBHO 3aHHMAETCA
CEILCKUM XO3SUCTBOM, MO3TOMY Ha CETOAHSIIHWN JIEHb MOBBIIICHUE KauyeCcTBa
CEIBCKOXO3SIICTBEHHOW MPOAYKIIMU B CTpPaHE SIBISETCS OJAHOU M3 MPUOPUTETHBIX
3ama4y. llepepaboTka NPOMBIIIIEHHBIX OTXOAOB TAKXE OTHOCUTCS K YHCIY
aKTyaJIbHBIX W HEPEIICHHBIX mpobsieM. MccinenoBaHue CHOCOOOB TOMyYCHHS
TyMaTCOAEPKAIMX MHUHEPAIbHBIX YJIOOpPEHUN C HCIOJIB30BAHUEM MPUPOTHOTO
CHIPbSI I TEXHOT€HHBIX MTPOMBIILICHHBIX OTXOJ0B ABJISIETCA OJHOW U3 BaKHEUIIHNX
3a1ad.

OCHOBHBIMH 3JIEMEHTaMU IJIOJOPOAMS MOUBBI ABISAIOTCS Hanuuwe N, P, K,
T'YMUHOBBIX BEHIECTB U MHUKPOAJIEMEHTOB. EJUHCTBEHHBIM pEMICHUEM JaHHOU
poOJIeMBI SBIISIETCS HAJIAXKMBAHKUE MMPOU3BOJICTBA TYMAaTCOEpKaIUX YA0OpEHUM.

Ha yronbHbIX MECTOPOXKICHUSX MUJJIMOHBI TOHH HU3KOKAJIOPUNHBIX YTJIEH,
00pa30BaBIIUXCSI B OKUCICHHBIX MOBEPXHOCTHBIX CJIOAX, a TAKKE HEMPUTOJIHBIX
JUISL  COKUTaHUs, OCTAlOTCSI HEBOCTPEOOBAaHHBIMU. ODTH OTXOJbl CKIOHHBI K
CaMOBO3TOPaHUIO.

AHaJIN3 JIUTEPATYPHBIX M MATEHTHBIX JaHHBIX MOKa3aj, YTO HCIOIb30BaHUE
NPUPOJHOTO  CHIPbSI M TEXHOTEHHBIX  OTXOJOB  JUIsI  IMPOU3BOJCTBA
ryMarcoepsKalux yAoOpeHH MO3BOJSET HE TOJBKO CHU3UTH 3arpsA3HEHUE
OKpYXalollel Cpesibl, HO U MOJIYYUTh HEIOPOrue YI00peHusI.

CrIpbe, UCIONIb3yeMOe JI IPOU3BOJICTBA yIOOPEHHM, TIPEeICTaBIsAeT co00M
otx011bl (HochOPHOrO MPOU3BOJCTBA, & UMEHHO TPETHYHBIE BO3BPATHBIC MEJIKHE
JacTHUIIBI, 0Opa3yromuecs mnocie arjaomepanuonHoi Mmammael AKM-312, a Takke
[UKIJIOHHAS TBUIb U TBUIb JIEKTpUYecKux (GuiabTpoB. VX cocraB BkimovaeT P,Os
(oOmuit) ot 19,8 mo 22,86%, a Ttakxke okcumbel Ca, Mg, K, Na, S, F nu
MUKPOAJIEMEHTBI, CHIOCOOCTBYIOIIUE POCTY U PA3BUTHIO PACTCHHM.

[Ipennaraemasi TEXHOJOTHS MOJYYEHUSI KOMIUIEKCHBIX OPraHOMHHEPATbHBIX
yaoOpeHuid u3 TymMaToB Oyporo yrjisl SBISETCS TPOCTOM W He Tpedyer
3HAYUTENIHHBIX 3aTpar.

Takum o00pa3om, pa3paboTka W BHEAPEHHE HHHOBAIIMOHHBIX TEXHOJOTUMN
MPOU3BOJICTBA TAKUX YAOOPEHUH SIBIISIETCA BAXKHOM U aKTyaJIbHOM 3a/1ayuei.

Leab uccaenoBanmns: pazpadb0oTka HMHHOBAIIMOHHON TEXHOJOTUHU MOTYYEHUS
ryMaTCoO/IepKallliX KOMIUIEKCHBIX MUHEPaIbHBIX YI0OpECHHUIA.

3apaum uccjiel0BaHUA:

- OINpEACIICHUE KAadeCTBa HCIIOJIb3YEMbIX CBHIPbEBBIX MaTepHaynioB (Oyphlit
yroib, hochopuTHas MbUTH, BEPMUKYJIUT U T.1.) U U3yYCHHUE UX TIPUTOAHOCTHU IS
MPOU3BOJCTBA  TyMaTCOJEPKAIMX  OPraHOMHUHEPATbHBIX  yIOOpeHuid ¢
WCITOJIb30BaHUEM (DPU3UKO-XUMHYECKUX METOIOB;



- COBEpUIECHCTBOBAHUE Mpoliecca MOJYyYeHUsI TYMAaTOB B TUIPOAMHAMUYECKOM
POTOPHO-ITYJIHCAI[AOHHOM aIllapare;

- OIpeleNieHue TEXHOJIOTHYECKUX MMapaMeTpOB TMOJYyYEHUS TyMaToB U3
Oyporo yriis (TeMrepaTypa, KOHIEHTpaIUs eJI04H, BpeMs SKCTPAKIIIH);

- pa3paboTKa TEXHOJIOTMH U TEXHOJIOTHYECKON CXEMBbI MOIYYEHUs T'yMaTOB U
rymMarcojepkaiumx yao0peHuil ¢ UCIoIb30BaHueM Oyporo yriigs DKub0acTy3CcKoro
MECTOPOKIACHUS;

- WCCJICJIOBAaHHWE BIUSHUSA TyMaTCOAEpXAIMX YIOOpeHWH Ha IUIOJ0POAME
MOYBBI U YPOKAUHOCTD CENTbCKOXO3SIMCTBEHHBIX KYJIBTYP.

O0beKT U MeTOABbI UCCJACAOBAHUA. Y CTAHOBKA JIJISI SKCTPAKIMU TyMaTOB U3
Oyporo yrjisi ¢ HCHOJIB30BAHMEM IIEJIOYM, a TakKXe ChIpbEe, BKIIOYAIOIICE
TPETUYHBIC BO3BpPATHBIC MEJKHE YaCTHUIbI, OOpa3ylolIuecs MpU arjoMeparuu
dbochopuToB, AIEKTPOPUIBTPOBYI0O U  IUKJIOHHYIO IbUIb, BEPMHKYJIUT,
BHYTPEHHHE TOPHBIE MOPOJIbI, aMMO(OC U CEpY, SBISIOTCS OCHOBHBIMU OOBEKTAMU
uccinenoBanus. lccienoBaHuE BBIMIOJIHEHO C HCMOJb30BAHUEM COBPEMEHHOTO
000py1I0BaHMS: 3JIEKTPOHHOTO mukpockona  JEOL JSM6490 LV,
TEPMOTPaBUMETPUYECKOTO U IuPdepeHIInaIbHO-CKAaHUPYIOIIETO KaJIOpPUMETpa
TGA/DSC1 METTLER TOLEDO, cnekrpodoromerpa SPECORD 75 IR,
muddepennuansioro  aepuBatorpada  Q-STARS SK. [Tpumensiuce
aHAIUTUYECKHE, (UBNKO-XUMUYECKHE, TEPMOJMHAMHYECKHE W KHUHETHUYECKUE
MeTOJbI ucciaeaoBanus. Jyigs oOpabOTKM U aHAIM3a PKCIEPUMEHTATBHBIX JTaHHBIX
UCIIOJIB30BAINCh CTAaTUCTUKO-MAaTeMaTUYeCKUEe METonbl. BiusHue ynoOpeHuil Ha
CEILCKOXO3SIICTBEHHBIE KYJIBTYpPbl U3y4aJIOCh C UCIOJIb30BAaHUEM TPATUIIMOHHBIX
METOJIOB TTOJIEBBIX UCTIBITAHUIA.

OcHOBHBIE N0JI0KEHNS], BBIHOCMMbI€ HA 3aIIUTY:

- BBIXOJl TyMaToB cocTtaBisieT 65% B pesynbrare oOpaboTku Oyporo yriisl,
dbochopuTHOM NBLUTH, BEPMUKYIIUTA U IPYTUX BUIOB CHIPHS;

- ONITUMAJIbHBIE TEXHOJIOTMYECKUE TTapaMETPhI MOJyUYEHUs TyMaTOB U3 Oyporo
yria: temnepatypa 70°C, kOHUEHTpauus pacTBopa Truapokcuaa Hatpus 15%,
BpeMs 3KcTpakiuu 10 MUHYT, IpU 3TOM BBIXOJl TyMaTOB cOCTaBisgeT 65%;

- UCTOJIb30BaHHUE TUIPOJIUHAMUYECKOTO POTOPHO-ITYJIbCAIIMOHHOTO anmnapara
NoBbIMAeT A(PPEKTUBHOCTD TMpoIlecca TMOJYyYeHHs] TyMaToB. JTa TEXHOJIOTHS
COKpalaeT BpeMsi IPOU3BOJCTBA U YIy4lllaeT KAYECTBO MPOAYKIIUU;

- TPUMEHEHUE TyMaTcoJepXkalmx yAOOpEeHUM B CEIbCKOM XO3SHCTBE
YBEJIMYMBAET YPOKANHOCTD 3€PHOBBIX U OBOIIHBIX KyJIbTyp Ha 15%-50%. Kpome
TOr0, OHM YJIYYIIAIOT CTPYKTYpPHBIE, XUMHUYECKHE M OHOJOTHYECKHE CBOMCTBA
TIOYBBI;

- mepepaboTka MPOU3BOJICTBEHHBIX OTXOJ0B 00€CIEUYMBAET KOJIOTHYECKYIO
0e30MacHOCTh. JTOT TMOJXOJ TMOBBIIIAET SKOHOMUYECKYIO 3(PPEKTUBHOCTD
TEXHOJIOTUM  TPOW3BOJCTBA TyMAaTCOJAECPKAIUX  YyAOOpPEHWH U  pemiaer
HKOJIOTUYECKUE TTPOOITIEMBI.

OcHOBHBIE Pe3yJIbTAThI UCCJIEIOBAHNS:

1. Ilpy moONy4YeHUU KOMIUIEKCHOTO OPTaHOMUHEPAIBLHOTO YAOOpEeHMUS,
COJIEpIKalller0 TyMaThl, UCIIOJIb30BAHUE TUTPOCKOMUYHOTO BEPMUKYIUTA, KOTOPBII
SBJIIETCSI O€30MACHBIM JUIsI CEITbCKOXO3SHUCTBEHHBIX KYNbTYP, HEPACTBOPHUMBIM,



Hepa3pyLIAIIHAMCS U COXPAHSIOIIHUM BOY ChIPbEM, O3BOJISIET 3KOHOMHUTH 110 10-
15% BOABI B IEPUOJT OPOLIECHHS OBOIIHBIX KYJIBTYP.

2. OmnpeneneHbl TEPMOJWHAMUYECKHE W KHHETUYECKHE 3aBUCHUMOCTH
OCHOBHBIX  PEaKlMWil, TMPOTEKAIOIUX MNpPH MPOU3BOJACTBE  KOMIUJIEKCHOTO
OpraHOMHMHEPAJIBLHOTO  yIOOpeHMs, cojepkamiero rymatel. Vcnonb3oBaHue
TUAPOJUHAMHYECKOTO POTOPHO-ITYIbCALIMOHHOTO arrapara MIO3BOJISIECT
OCYIIECTBUTSH IpoIIecC nepexoia Oyporo yriist B rymaTsl 3a 15-20 cekyH.

3. TepmonnHamuyeckue W KHHETHYECKHME MCCIENOBAaHUS IPOLIECCOB
NOJIYYEHHUs] TyMAaTOB M OYHMCTKM Oyporo yrjisi OT IpUMECEH MOKa3aliH, 4TO IS
HIECTH HCCIEAYyEeMbIX peakuuid B auana3zoHe temmneparyp 298-351 K 3HaueHus
SHTAJIBIIMA SABJSIOTCA OTPULIATEIIbHBIMU M HaxoxsaTcs B mpenenax oT 211,0 mo
2067 x/lx/Monb. Peakiusi paszinokeHHS OKCHIA JKelle3a CEepHOM KHUCIOTOU (2)
xapakrepusyercs 3HaueHus MU oT 4949,1 no 5119,5 k/[>x/Moab, 4TO yKa3bIBaeT Ha
€€ TEpMOJUHAMUYECKYIO BEPOSITHOCTb.

4. IIpu 06paboTke Oyporo yris mpouecc MoJy4eHus ryMaToB B 3aBUCUMOCTH
OT KOHIIEHTpAIlMU IIEJ0YM ObLI H3y4YeH OJKCIEPUMEHTAIBHO U 00paboTaH ¢
UCIIOJIb30BaHUEM YypaBHeHus [laBmiouenko. Buaumas sHeprus aktuBaiuu Oblia
paccunTaHa Ha ocHoOBe rpaduueckoit 3aBucumoctu Ink=f(1/T), u momyueHHbBIC
pe3yJabTaThl COOTBETCTBYIOT 3HaueHUsIM Ei,,=66,6-109,3 k/[x/Monas. ITOT
IOPOLECC  XapaKTepU3yeTcsl  aAcopOlMel, NPOUCXOAsIIed B  IMEPEXOAHON
KMHETUYECKOU 30HE, a TAK)KE aKTUBHBIM BIHMSIHUEM TU(PHY3MOHHBIX (DAKTOPOB.

5. PazpaboTaHbl OCHOBHBIE TEXHOJOTMYECKHE IIOKA3aTeNIM Mpolecca
MOJIYYEHHUsI CIOXKHBIX ynoOpeHud, conepxamux 45% rymaros, 30-35% TBepabix
OCTaTKOB, cojaepxkamux Qocdop, 9-11% Bepmukynuta u 8-12% BHYTpEeHHHX
TOPHBIX TMOpOJ, OOraTblx KaJlMeM W MHUKPOIJIEMEHTaMH, OOpa3yrouuxcs Ipu
100bI4€e yIJIs.

6. TloneBbie UCTIBITAaHUSI OPTAaHOMUHEPAIBHBIX yIOOPEHHM, MPOBEICHHBIE Ha
MOCEBHBIX IUIOMIASX KPECThIHCKOTO X034icTBa «JKaHTac» M HAa apeH/I0BaHHBIX
3emenbHbIX yuyacTkax AO «lOKY wum. M.Ays30Ba» B cene JKackemry,
Tronpkybacckoro paiioHa, TO3BOJMIA ONPEAEIUTh arpOHOMUYECKYIO POJIb
TYMUHOBBIX BEIIECTB. YCTAHOBJIEHO, YTO TI'yMHHOBBIE BEIIECTBA CIOCOOCTBYIOT
VIYUIICHUIO CTPYKTYPbl TIOYBBI, €€ adspariu, CIIOCOOHOCTU YAEpPKUBATH U
OT/IaBaTh BOJY, YBEJIUUYUBAIOT YPOKANHOCTH PA3UYHBIX CEIbCKOXO3SMCTBEHHBIX
KynbTyp Ha 15-50%, npeaoTBpamaoT 3aKMCIeHUE OYBBI M 00pa30BaHUE TPEILIKH.

Hcnonb3oBaHue BEUIECTB, COJAEPXKAIIMX T'ymMaTbl U YIAEP>KUBAIOUIUX BIAry,
MO3BOJISIET YBEIUWYUTH MPOU3BOJCTBO MPOAYKIIMH, a TAaKXKE€ COXpPaHUTh Biary B
o4Be U CAKOHOMHUTH 10-15% BOIBI, HCTIOJIB3yEMOM JJIsI OPOILIECHUSI.

OO6ocHOBaHME HOBH3HBI H Ba)KHOCTH MOJIyYE€HHBIX pPe3yIbTAaTOB:

- B TIporecce OOXKHWra KOMIIOHEHTOB IIMXTOBOM CMECH, COJepKaiiei
bochopUTHYIO MBLITH, BEPMUKYIIHT, [IMKJIOHHYIO MBUTH M BHYTPEHHHUE TIOPOJIBI, TIPH
temriepatype 700—800°C B teuenue 10—20 MuHyT OBUT OMpeaeieH ONTHUMATbHBIN
COCTaB ChIpbsi. 3a CYET BBIJAEICHHUS YIJIEKUCIOrO Ta3a W BJIarn MOPHUCTOCTh
BEPMUKYJIUTA YBEIWYUBACTCS, @ M3 COCTaBa BHYTPEHHUX TOPOJ pa3araroTcs
KapOOHATHI U COCTMHEHUS CEPHI.



- TIpu 100aBJIIEHUU CEPHOW KHUCIIOTHI K YIJIIO B MpOIEcce, MPOUCXOISAIIEM B
nuanazone temmeparyp 298-351 K moa Bo3aeilcTBHEM BpPEMEHH, MPOUCXOMST
xuMuueckue peakmuu okcugoB Ko0O, Na.O, CaO, AlOs, Fe:0s m MgO B
pe3yibTaTe B3aMMOJICUCTBHUS dJeMEHTOB. B 3Tom mpouecce Habmonaercs
mudy3MoHHOE ~ CMEIlleHHWe, KOTOpoe oOecrneuMBaeT IMepepacipesiesieHue
NPOJYKTOB PpEAKIUMU M HX TEepexoJ B paBHOBecHOE cocrosinue. CoriacHo
pe3yibTaTaM UCCIeI0BaHMs, YpPOBEHb TU(M(PY3MOHHOTO CMEIIEHUS COCTaBIISET
92,3%, a octaBmmecs 7,7% SBIAIOTCS MPU3HAKAMH CTAOWIM3AIMH TPOTYKTOB
npouecca. OTH IOKa3aTelNW JIEMOHCTPUPYIOT, YTO OCHOBHAs 4YacThb PEAKLIUU
3aBEpIlECHa, XUMHUYECKasi CUCTEMA JOCTUIIA CTa0MIBHOTO COCTOSIHHS, W MPOILIECC
prUoOpeN yCTOMUMBBIN XapaKTep.

- B pe3ysbTaTe MOJIEBBIX W JTAOOPATOPHBIX HCHBITAHUN T'yMaTCOJEpsKalliux
OPraHOMHUHEPAJIbHBIX YIOOpPEHUN Ha pa3IMYHBIX OBOIIHBIX KYJbTypax ObLIO
YCTaHOBJICHO, YTO J0OaBJICHHE BEPMUKYJIUTA B YyAOOpPEHHE YBEIUYUBACT
HNOPUCTOCTb. DTO CHOCOOCTBYET COXPAHEHHWIO BJIarM B IIOYBE, YTO IO3BOJIET
HPKOHOMUTH Boay Iipu nojuse Ha 10-15%.

- YCTaHOBJIEHO, YTO C YBEJIWYEHUEM BPEMEHHM OOpaOOTKH YIJIEBOAOPOJHOU
CYCIIEH3UU B TUAPOJUHAMUYECKOM POTOpHO-MyJbcanmoHHoM ammapate (['PIIA)
KOJIMYECTBO F'yMaTOB yBEIMUYUBAETCS B 2—3 pasa, nocturas 65%.

Teopernueckasi 3HAYUMOCTH PadOThI 3aKIIOYAECTCS B MPOBEICHUU
TEOPETUYECKUX M  AKCIEPUMEHTAJIbHBIX  HCCIEJOBAaHUM C  BBISIBJICHUEM
ONTUMAJIbHBIX TEXHOJIOTUYECKUX W TEXHHUYECKUX XaAPAKTEPUCTUK OCHOBHOTO M
BCIIOMOTaTeNIbHOTO 000PY0BaHUs, alllapaTOB U YCTAHOBOK;

IIpakTH4yeckass 3HAYMMOCTH PadOThI:

- pa3paboTKa TEXHOJOTMM U TEXHOJOTMYECKOM CXEeMbl MOIYyYEHUs
ryMaTcoep Kalux OpraHOMUHEPaIbHBIX YI0OpEHNUI;

- ONTHUMAaJIbHBIE TEXHOJOTHUECKUE MMApaMETPhl BEICHUS MTPOLIECCa MOTYUYEHUS
OpPraHOMHHEPATLHOTO yI0OPEHUS, COACPIKAITUX T'yMAaThi;

- ONTHUMAJIbHBIE TIApaMeTpbl U3MeNbueHus GocPop U Tymar coaepiKammx
MaTepuajioB, 4YTO TMOJTBEP)KIAETCS HWHHOBAUMOHHBIM mnateHToM PK Ne31226
«Cnoco6 u3menbueHus hochop coaepkanux MaTepruaIoBy;

- YIY4IIEHHE HKOJOTHYECKOM OOCTAHOBKH TMPOMBIIIJICHHBIX PETHOHOB U
CO37laHME HE KOMKYEMBIX M HE CIMITAIOIINXCS OpPraHOMUHEPATIBbHBIX YAOOPEHHH,
COJIEpKaIlllMX TYMHUHOBBIE BEIIECTBA 3a CUET TMPUMEHEHUS TEXHOTCHHBIX
MPUPOJIHBIX U CHIPHEBBIX OTXO0JI0OB PA3JIMYHBIX TPOU3BOJICTB.

CooTBeTcTBHE JHMCCEPTALMHM HANPABJIEHUSIM Pa3BUTHS HAYKH WIH
rocyJapcTBeHHbIM mnporpammam. /[lucceprainiionHas pa0oTa BBINOJHEHA Ha
kadenpe «TexHONOTHUSI HEOPTraHUYECKUX U HEPTEXMMHUUYECKUX MPOU3BOJCTB» U B
Hay4HO-UCCleloBaTeIbckoi jaboparopun «Heopranmdeckue coid, 3aimura
pacTeHU U CTUMYJISITOPHI POCTa», B COOTBETCTBUU C TocOr0KeTHOM Temb HUP
kadgeaper 'BHUP 21-03-02: «Pa3paboTka HOBBIX MEPCHEKTUBHBIX TEXHOJIOTUN U
YCOBEPUIEHCTBOBAHUE TPAAUIMOHHBIX TEXHOJOTUM MOJYYEHUS HEOPraHMYECKHUX
MPOJYKTOB, 3KOJIOTMUYECKH O€30MaCHBIX YAOOPEHUN H CTUMYISTOPOB pOCTa
pacTeHHI Ha OCHOBE MHUHEPAIBHOTO ChIPbSi U TEXHOT€HHBIX OTXO0A0B», HOxHO-
Kazaxcranckoro ynuBepcurera uM. M. Ayas3oBa u no npoekty AP15473348 na



TeMy «Pa3paboTka HOBOW  TEXHOJIOTMHM TOJYYCHHS TyMaTCOACpIKAIIUX
KOMILJIEKCHBIX MUHEPAJIbHBIX YI00OpEHU» B paMKax I'paHTOBOTO (PMHAHCUPOBAHUS
«Kac Fanpim-2022.

JIn4HbIA BKJIAJ JOKTOPAHTA B MOATOTOBKY KAKI0I'0 U3IaHUSA COCTOUT: B
pa3paboTKa OCHOBHBIX MOJIOKEHHH, C pa3pabOTKON pe3ysbTaTOB HCCIEAOBAHUM,
BBIBOJIOB JIMCCEPTAIlMl U TPY/IOB, KOTOpPbIE U3JI0KEeHBI B 19 meuaTHbpix paboTax, B
TOM YHUCJE B MEXAYHAPOJHBIX HAYYHBIX W3JAHMIX, BXOJAUIMX B 0a3y AaHHBIX
Scopus — 3, B xkypnanax, pekomeHmoBanapix KOKCHBO MHBO PK - 3, B
MaTepuaigax MEXIyHapoAHbIX KoHbepenumii — 11 crareit, mnomyuen 1
MHHOBAIIMOHHBIN naTeHT PecnnyOnuku Kazaxcran u BeimyiieHa 1 MoHorpadusi.

Bknan aBTopa B HOATOTOBKY Ka)K/10M CTaThU MPEJICTABIEH B JUCCEPTALIMH.

Crpykrypa m 00beM auccepranmu. J(ucceprannonHas padoTa COCTOUT M3
BBEJICHHUSI, IIIECTH TJIaB, 3aKJIIOYEHUS, CIIUCKA JTUTEPATYPhl U MPUJIoKeHU. PaboTta
u3nokeHa Ha 174 crpanunax, 27 Tabmunax, 69 pucynkax. Croucok
MCIIOJIb30BaHHOM TUTEPATyphl cocTaBisieT 108 HaMMEeHOBaHMI INTEPATYPHI.



