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[Tpo6eMbl TpaBMUPOBAHHUS CEMSH IPHOOPEITH OCTPYIO AKTYaJTbHOCTD B CBSI3M C IIPMMEHEHMEM MAIIIMH Ha BCEX ITaIax
yO6opKu 1 00pabOTKY 3ePHOBBIX KYIBTYP. BhICOKHMIT IPOIIEHT MOBPEKIECHHBIX ITPU MEXaHMUECKOU 00pabOoTKe CeMsH 3Ha-
YUTEITBHO CHIDKAET KOJNMUYECTBO M KauecTBO ypoxas. ([Jenv uccredosanus) ONpeneuTh yIapHOe BO3AEHCTBHE MEXaHIIe-
CKOTO yCTPOMCTBA HAa 0OPa3Ibl 3¢PHOBKU O3UMON MIICHUIIBI U €0 BIUSHUE HAa OMOJIOTMYECKUI TOTEHIINAJ CeMSIH B paM-
KaX peIIeHNs 3aa9d M0 COXPAHEHUIO IEIOCTHOCTH 3¢pHOBOTO MaTepuaia. (Mamepuanv u Memoosl) BEIIBUIN CTETICHD
APOOJIeHUS] ¥ MUKPOTIOBPEKACHUI 3epeH MPH MEXaHMYECKOM yIape O CTAIbHYIO IUIACTUHY MOJIEIBHON YCTAHOBKU 0e3
HOJIMMEPHOTO TIOKPHITHS U ¢ HUM. [1poBesn IKCIIEPUMEHT C MOMOIIIBIO CIIEIMATbHOM YITPOIIEHHOH MO/ICIUPYIOLIEH ycTa-
HOBKH, MTO3BOJIIONIEH CO30aTh YCIOBHS YIAPHOTO BO3ICHCTBUS Ha MCCIEAyeMbIi 00pa3ell 3¢pHOBKH ITIIEHHUIIBI, TPUOITH-
JKEHHBIE K PeasTbHbIM, JUIS TIOJTyUeHUs] OOBEKTUBHBIX U HAYYHO 0OOCHOBAHHBIX JaHHBIX. OpPEIeUIM BIUSHIE HA 3¢PHO
YIAPHOTO MEXaHUYECKOTO BO3IEHCTBYS, XapaKTEPHOTO TS MOCEBHBIX M YOOPOUHBIX paboT. Teopernueckn 06ocHOBAIN
Croco0 CHIKEHUSI MOTeph 36PHOBOTO MaTepyajia U MOBBIIEHHUS KayecTBa ero 00paboTKu. (Pesyibmanivi u 06cyscoeHue)
VCTaHOBHIIH, YTO MPH YAAPE O CTAIBHYIO OBEPXHOCTH C IOJMMEPHBIM TTIOKPHITHEM MPOLEHT APOOICHUS 3ePHOBOK CHHU-
xkaetcs 6osee yeM B 7-10 pa3, MUKPOMOBPEKICHUS 3apO/IbIIIa 3epHa MIIeHHIIBI — B 4-5 pa3. [loaBenu TeopeTuyeckyo a3y
171 000CHOBAHUS MOJTYYCHHBIX IKCIIEPUMEHTANBHBIX Pe3yabTaToB. ONpeIeuiy BIUsSHAE TPACKTOPUH JBIKCHHUS 3epHA
Ha ero IIeJ0CTHOCTD. [loka3aim, 4To CHIDKEHHE YacTOThI IpOOJIeHHS 000I0UKHI 3epHAa U MUKPOIIOBPEKICHII 3apOIbIIIa
CeMSIH IPH Yape O CTaJIbHYIO INIACTUHY C OJUMEPHBIM MOKPHITHEM 00YCIOBICHO YMEHBIIEHHEM MOTEHIMAIBHOM 3HEep-
ruu aedopmaiu cemeHu. (Boleooder) Tlomyunity, 4To MpH yaape O CTANbHYIO ITOBEPXHOCTD YACTHI[BI IOYTH BCS TOTEHIIN-
allbHAsl YHEPTUsl HAKATUIMBAETCS B HEll, TaK KaK MOJYJIb YIPYTOCTU IIOBEPXHOCTH B JECSTKH THICAY Pa3 OOJIbIIE MOIYIIS
YIPYIOCTH YaCTHIIBI (3epHa, ceMeHn). [Ipu yaape o cTajabHyI0 MOBEPXHOCTD C MOJTUMEPHBIM ITOKPHITHEM T0JIs HAKOILICH-
HOM YacTHUIeH TTOTEHIIUATbHON SHEPTUH CHIKAETCS TIOYUTH B ThICAUY pa3. TakuM 00pa3oM, MpHUMEHEHHE TIOTMMEPHOTO T10-
KPBITUS OY/IET CIIOCOOCTBOBATh CHUXKEHUIO MIOTEPh 3ePHA MPH €r0 MEXaHUUECKO 00paboTKe, UTO B 1IEJIOM JOJDKHO CIIO-
COOCTBOBATH MOBBIIIECHAIO KAYECTBA YPOXKAs 36PHOBHIX KYJIBTYD.

KuroueBbie ciioBa: MexaHU4eCKuUil yap, Npo0OieHre 3epHa, MUKPOIOBPEXICHIE 000I0UKHU 1 3aPO/IbIIa CEMEHH, T10JIU-
MEpHOE ITOKPHITHE, CETbCKOX03SHCTBEHHbBIE MAIIIUHBI.
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Problems of seed damage have become important in connection with the use of machines at all stages of harvesting and
processing of crops. The high percentage of damaged seeds in machining significantly reduces the quantity and quality of
the crop harvest. (Purpose of the study) The impact of the mechanical device on the samples of winter wheat grains and
its impact on the biological potential of seeds were studied in solving the problem of preserving the integrity of the grain
material. (Materials and methods) The degree of crushing and micro-damage of grains under mechanical impact on the steel
plate of the model plant without and with a polymer coating was revealed. The experiment was carried out with the help
of simulation system, which allows to create conditions of impact on the studied sample of wheat grains, close to the real
one, to obtain objective and scientifically based data. The influence of mechanical impact typical for sowing and harvesting
operations on grain was determined. A way to reduce losses of grain material and improve the quality of its processing
was theoretically proved. (Results and discussion) It was found that when hitting the steel surface with a polymer coating,
the percentage of grain crushing is reduced by more than 7-10 times, the micro — damage of the wheat germ is reduced 4-5
times. We summed up the theoretical basis for substantiation of the obtained experimental results. The influence of the
trajectory of the grain on its integrity was determined. It was shown that the decrease in the frequency of crushing of the
grain shell and micro-injuries of the seed embryo when hitting the steel plate with a polymer coating is due to a decrease in
the potential energy of deformation of the seed. (Conclusions) It was found that almost all the potential energy accumulates
in the steel surface of the particle, as the modulus of elasticity of the surface is tens of thousands of times greater than the
modulus of elasticity of the particle (grain, seed). Upon impact on the steel surface with a polymer coating, the proportion
of accumulated particle potential energy is reduced by almost a thousand times. Thus, the use of a polymer coating will
reduce the loss of grain during its machining, which in general should improve the quality of the crop.

Keywords: Mechanical blow, Shock influence, Crushing of seeds, Microdamages of seeds, Polymeric covering, Farm vehicles.

0 For citation: Zabrodin V.P., Butenko A.F., Sukhanova M.V,, Cheptsov S.M. Research of impact by mechanical
device on winter wheat seeds. Selskokhosyaystvennye mashiny i tekhnologii. 2018; Vol. 12; 2: 14-18. DOI
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KU, a TAKXe MPU MOATOTOBKE 36PHOBBIX KYIBTYD
K IIOCEBY CEMEHA IMO/IBEPraloTCSI MEXaHUIECKOMY
BO3ACHCTBHUIO CO CTOPOHBI paOOYNX OPraHOB MAIIHH.
BcenenactBue 3TOTO HapyIIaeTCs IEIOCTHOCTH 000JI0U-
KU 3epHa WJIH €T0 3aPOIbIIIIA, UTO MPUBOIUT K U3MEHE-
HHI0 OMO3HEPTeTUYECKOT0 MOTEeHIINAla ceMsH [1, 2, 6].
HccnenoBanusMu 1oKka3aHo, 4TO peakiius ONOoCcH-
CTEMBI B 3aBUCIMOCTH OT CTEIICHU BHEIIHETO BO3/CH-
CTBHS MOXKET COITPOBOXKAATHCS KAK CHIDKEHHUEM, TaK U
POCTOM OHO3HEPIeTHYECKOTO TOTeHITANA [3, 4].

LIENb NCCNEQOBAHNSA — OTIPEICIIUTh BIIUSHUE MEXa-
HUYECKOTO yIapa Ha IIeJIOCTHOCTb CEMSTH 36 PHOBBIX
KYJBTYP U, KaK CIEACTBUE, UX OMOIHEPTeTHUECKUIA TTO-
TEHITHAJL.

MATEPMANBI U METOABI. J1J151 OLIEHKU BIIMSTHUS CKO-
pOCTH yaapa Ha CBOHCTBA CEMSIH 3€pHOBBIX KYIBTYP
HCITOJTb30BaHa aBTOPCKas IKCIIEpUMEHTaIbHA S MOJIe-
JIUPYIOLIAs yCTAHOBKA, COCTOSIIAS U3 OJIOKA TUTAHUS
1 ¢ MAaHOMETPOM U JATUYUKAMHU CKOPOCTH, TPYOOIIpo-
BOJa 3, 10 KOTOPOMY IIOTOKOM BO3/1yXa, HArHETAEMBIM
KOMIIPECCOPOM 2, 3EPHO MEPEMEIAETCS K METaJLITIIe-
CKOM IJIacTHUHE, 3aKPEIJICHHON Ha OJI0Ke perucrpa-

B mporiecce YOOPKH U OCaeyOOpodHOl 00paboT-

CENIbCKOXO3AMCTBEHHBIE MALIMHbI 1A TEXHONIOMM + Tom 12 +N:2 + 2018

IUU 4 UMIYJIBCHOI'O YIAPHOrO B3aUMOAEHCTBUS yaa-
pseMoro 3epHa u paboueil moBepxHOCTHU (puc. 1).

B kadecTBe ucbITyeMOTo MaTepuana ObIIN OTO-
OpaHbI TPOOBI CEMSTH 03UMOM MIIEHUIBI cCOpTa AIETb,
MpeaBAPUTEIHLHO HE MTOABEPTraBIINECS MEXaHUUECKO-
MY BO3JIEVCTBHIO.

B xone uccnenoBanus Obla moCTaBjIeHA 3aga4ua

Puc. 1. Hmumayuonnvisi cmeno 0 Onpedeienus UMRYIbCHO20
YOApHO20 8030€liCMBUsi NOBEPXHOCMEL PA3IULHOL JHCeCMKOCIU
Ha 3epHO

Fig. 1. Simulation stand for determination of pulsed impact on
grain by surfaces of different hardness
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Puc. 2. 3asucumocms Opodnenus 3epna om ckopocmu Memanus
npu yoape 0 cmanbHylo HAACHUHY 6€3 NOTUMEPHO20 HOKPbINUs
(1) u ¢ nonumepnvim noxpoimuem (2)

Fig. 2. Dependence of the crushing of grain on the speed of the
throwing when hitting a steel plate without a polymer coating (1)
and polymer coating (2)

ONPEACIUTD BIUSHUE CTETICHU TPOOJICHUS 1 MUKPO-
MTOBPEXICHU CeMSH Ha U3MEHeHUe OMo3HepreTuye-
ckoro noteniuana ceMsH [7-10]. IToka3arenu gpooite-
HUS YACTHUII ¥ BCXOXKECTH 00pa31[0B 3epHOBKH OIpe/ie-
JISUTH TIO CTAHAAPTHBIM METOAUKaM. buosHepreruye-
CKHH MOTEHITNAII UCITBITYEMOTO MaTepraja OlleHIBa-
JIY IO TTIOKA3aTEeI0 BCXOXKECTH MPOpalIUBaeMO Mpo-
05l B 1aOOpaTOPHBIX YCIOBUSX. B kKauecTBe oTpaxaro-
VX TIOBEPXHOCTEN UCTIOIH30BAIIN CTAITBHYIO MJIACTH-
HY C MOJTUMEPHBIM ITOKPBITUEM U 0€3 HETO.

PE3YNbLTATBI M OBCYXAEHME. ['paduk 3aBUCIMOCTH
IpoOJIeHNs 3epHa OT CKOPOCTU METAHHU S ITPU CTOJIKHO-
BEHUH C METAJIITMUECKOU TOBEPXHOCTHIO O€3 ToJTuMep-
HOTO TOKPBITUS U C HUM NIPUBE/ICH Ha pucyuke 2.

AmHanu3 3aBUCUMOCTH IPOOJICHHS 3e€pHA OT CKOPO-
CTH METaHUs TO3BOJIAET 3aKIIFOUNUTH, YTO Ha IIEITOCT-
HOCTb CEMSTH 3HAUUTEIIbHOE BIIUSHUEC OKA3bIBACT Ma-
TepHuall OTpa)xkarouei TOBEPXHOCTH.

I'paduk 3aBUCHMOCTHU pOCTa MUKPOIIOBPEXK IEHU T
3apOABIIIA 36pHOBOK OT CKOPOCTH METAHUS, TIpUBE-
JEHHBIN Ha pucyHKe 2, TIOCTPOEH HA OCHOBaHUU CTa-
TUCTUYECKON 00pabOTKU IKCIIEPUMEHTATBHBIX JaH-
HbIX U3 700 moBTOpHOCTEN. B X0/1€ SKCIIepUMEHTA MO~
JY4MJIH, UTO MIPU yIAPe O CTATIBHYIO IIJIACTUHY CO CKO-
pocThio MeTaHus 3epHa 20 M/c MaKCUMAaTbHBIN TTOKA-
3aTeNb Apo0IeHus yacTull coctaBuia 4,2%, a mpu yaa-
e O CTaNIbHYIO INTACTUHY C HOJIUMEPHBIM ITOKPHITHEM
¢ TOH ke CKopocThio He npeBbicui 0,6%, TO eCTh BO
BTOPOM clIydae MPOLEHT MUKPOTPABMUPOBAHUS 3€P-
Ha B 7 pa3 HUXeE.

Ha pucynke 3 mpuBeneHbl rpaduku 3aBUCHMOCTH
YBEJIMYCHU ST MUK POTIOBPEXKACHUS 3aPOABIIIA 3ePHO-
BOK T10 CPaBHEHHIO C UCXOTHBIM MaTepHaJIOM TIO TaH-
HbIM 200 TOBTOPHOCTEH.

AHanmm3 3aBUCUMOCTEH, MTPECTAaBICHHBIX HA pu-
cynke 3, moKa3aj, 4TO MPOLEHT MUKPOIIOBPEKACHU I
3apOAbIIa 3epHA MIIEHUIIBI TIPH yAape O CTAIbHYIO
TUIACTUHY 0€3 MOKPHITUS B 4-5 pa3 BhlIlIe 110 CpaBHE-

CENIbCKOXO3AMCTBEHHBIE MALIMHbI 1 TEXHONOTMM + Tom 12 Ne2 + 2018

Puc. 3. 3asucumocmv pocma MUKPONOSPeHcOeHUti 3apoobliia
3ePHOBOK OM CKOPOCHU MEMAHUSL 0 CINATLHYIO OMPAdICAIoufyIo
nracmuny 6e3 nokpoimus (1)u o nracmuiy ¢ nokpoeumuem (2)
Fif- 3. Dependence of micro-damages growth of a grain germ in
comparison with initial material from speed throwing a steel plate
without a polymer coating (1) and polymer coating (2)

HUIO C AHAJIOTUYHBIM [IOKa3aTeNeM [P Yape O CTaJIb-
HYIO IJIACTHHY C MMOJIUMEPHBIM MOKPhITHEM. [Ipu aTOM
JalbHelIee yBeJITnUeHHEe CKOPOCTH yIapa CeMEHHU O
IUIACTUHY C TIOJIMMEPHBIM MOKPBITHEM 10 32 M/C He
OKa3bIBaET 3HAUUTEIIPHOTO BIUSHUS Ha IMOKa3aTelb
NpOOJICHUS YACTHII.

CHIKEHUE CTETNeHU TPOOICHUSI YaCTHI] U MUKPO-
MOBPEXKACHHI 3apOABIIIA 3epHA TIPH yIape O CTajb-
HYIO MJIACTHUHY C MOJIMMEPHBIM MOKPBITHEM 00YCIOB-
JICHO YMEHBIICHHEM MTOTeHIINAILHOM 3Hepruu aedop-
Manuu. [Ipu yaape 4acTh KHHETHUECKON SHEPT MU Ya-
CTHIIBI, IBMKYIIEHCS CO CKOPOCThIO V., IpeoOpasyeT-
CA B IIOTCHUHAJIBHYIO OHEPTUTIO I[e(bOpMaHI/II/I, a yacThb
KHMHETHYIECKON 3HEPT UM BO3BPAIIAETCS YACTHIIE TTOCIIE
OTpaxeHHUsl. YpaBHEHUE JHEPTeTHUECKOro OajaHca
UMeeT BUI:

Uu=T1,-T,, M

rae U—noTeHunanbHas 3Heprus aeopmManuu 4acTu-
LIBl U OTpaxarolen noBepxHoctu, JAx; 7, — KHHETH-
YyecKasi 3HEeprus NaieHusl, WIM KUHETHYeCKas 3SHEPIus
4acTULBI 10 ynapa, [Ix; T,, — KHHeTHU4ecKasi SHeprus
OTPAKEHU S, UJIM KHHETUUYECKAs 3HEPIU s YACTUIBI I10-
cie ynapa, x.

IloTenunanpHas sHEPTHS AeHOPMALINH YACTULIBI U
oTpaxaroliei HoBepxHoCcTH U onpeaenuTcs o U3BecT-
HBIM 3aBUCUMOCTSIM MEXaHUKH JehopMupyeMoro Tena:

3 PHAZ . 3 PHA I
B 2 2

rae Uy — MoTeHIMaIbHAS 3HePTrus aeopmanuu ya-

crutlsl, Jx; Uy — moTeHIIna IbHas SHEPT s nedopma-

LMY TOBEPXHOCTH, JIK; Py — cUila AMHAMHYECKOTO BO3-

JIEACTBHUS HA YAaCTUIY U IIOBEpPXHOCTh, H; A/, — abco-

JFOTHAS MeopMaIius YacTUITEI, MM; Al — abcomIoT-
Hast qehopMarius OBEPXHOCTH, MM.

AOGcCoI0THBIE 3HAaUEHU A JiepOopMaLINK YaCTULIBI A/,

1 nehopMaIuy MOBepXHOCTH Al CBsI3aHBI ¢ pa3Mepa-

; @

H 1T
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MH U KO3QPHUITUEHTOM KECTKOCTH YACTUIIBI U MATEePH-
aJia BEIpaXKEHUSIMH, COTJIACHO TEOPUU MEXaHUKH JIe-
(dbopmupyeMoro Tena:

g, =0 gy JBadn
y'yg E II F II

i€ ¢ — TONIIIHA 3epHOBKH, MM; E., E— momxynu FOn-
ra 4aCTHUIIbI U TTOBEPXHOCTU COOTBETCTBeHHO, MI1a;
F,, Fy—nmomanu neopMupoBaHHON MOBEPXHOCTU
YaCTHIIBI M OTPAXKAIONIEH TOBEPXHOCTHU, MM Ay — TOI-
IMHA aehOPMUPOBAHHON ITOBEPXHOCTH, MM.

INoacTaBuB aOCOMIOTHEIE 3HAYEHUS TehOopMaALTITH

(3) B BBIpaXXKCHUS TOTEHIIMAIBLHOM 3HepruH (2), Moiy-
: 2 2

YUM: _ Pjic _ Pidy
" 2EF,’ 2E Fyy

Kunetnueckas OHCPIrud, HaKOIIJICHHas YACTUIIEH B
MOMCHT ydapa, IpUMCT BUI!

©)

@

I

m,v?

T, = % ®)
L1 M, — Macca 4aCTUIBL, I; Vy — CKOPOCTh YACTULIBI B
MOMEHT yaapa, M/C.

ITo MHeHUIO HCClIEnOBaTENEN, BCI KUHETHUECKA S
SHEPTHS pacXomyeTcs Ha JepopMaInio YaCTHIIBI M OT-
pakaroreit moBepxHocTH, To ecthb 1,,= 0[1, 2].

OmHako 4YacTh KHHETUYECKON SHEPTUU BO3BpaIia-
€TCS YaCTUIIE TIOCTIE OTPaKEHUS OT MOBEPXHOCTH. YUH-
TBIBAsI, UYTO CKOPOCTH OTPAKEHUSI CBSI3aHA CO CKOPO-
CTBIO y/1apa vy COOTHOILEHUEM:

Vor = Vy kB) (6)

rae k, — K03 HUITUEHT BOCCTAHOBJICHUS.
KuHeTnyeckas 3Heprus YaCTHUILIBI TIOCIIE OTPaXKe-
Hus OyIeT paBHA:
2,2
r mv ks, )
oT = °
2
IIpeobpa3zosas Beipaskenus (7) u (1), moxyunum dop-
MYy pacueTa MOTEHIINAaJIbHON SHEPruu, HAKOIIJICH-
HOM YaCTHUIIEN U OTPAXKAIOIIEN MOBEPXHOCTHIO:
2

U= mzvy(l i), ®)

[IpupaBHUBas mpasbic YacTu BeIpakeHui (4) u (8),

©)

[Ipoananm3upyem comepkIMoe B CKOOKax IpaBoit
yactu BeipaxkeHus (9). [lepBoe ciaraemoe xapakTepH-
3yeT 4acTh MOTEHIIMAJIBHOW SHEPTUH, HAKOTLICHHYTO
YacTHIIEH, a BTOpOE — YacTh IHEPTUH, OTPaKaeMOiH 1mo-
BEPXHOCTHI0. OmpeaeTuM JOTI0 MOTEHIINATFHON SHEP-
T'UH, HAKOTUIEHHYIO YaCTHIIeH IPH yrape o0 oTpaxa-
IOIIYIO TOBEPXHOCTD:

¢ [dn | EFy e
E‘IF‘I EnFr{ EquAH‘

(10)

Ha poiro HaKOTTEHHON TTOTEHIIHATBHON SHEPTHH
yacTUIleH HauboJIbIliee BIUSHUE OKa3bIBaeT MaTePH-
aJ OTpaKAIIIEN TOBEPXHOCTH.

Ilo manubIM, MOmy)Th FOHIa 151 YacTUILl 3epHa Ha-
xoautcs B mpenenax (10-40) MITa. Monyns FOura ot-
pakaroIei MOBEPXHOCTH 3aBHUCUT OT €€ MaTepHala:
JUIs CTAJIM B CpeiHeM OH cocTasiseT 2:10° MITa,
a JUIs IOJIMMEPHOT0 TTOKPhITUs — (2-3):10* MITa [5].

ITpu ynape 4acTHUIIBI O CTATBHYO TOBEPXHOCTH IOY-
TH BCS TOTCHITMAJIbHAS SHEPT S HAKATIIMBAETCS B Ya-
CTHIIE, TAK KaK OTHOIIeHHe Moy 1 FOHra HOBEpXHOCTH
E, x monymo FOHra yactusl E, coctasiser (0,5-2)-10°.

I1pu ymape 4acTUIIBI O CTAJIBHYIO ITOBEPXHOCTH C
MTOJIMMEPHBIM ITOKPBITHEM 0151 HAKOILJICHHOM YacTH-
TIeH TOTEHITNATFHOM SHEPTUU CHIKAETCS TIOYTHU B THI-
csuy pas.

Kpome 3Toro, 105151 HaKOIJIEHHON YaCTULEN TOTEH-
HAJIPHOW 3HEPTUH 3aBUCUT OT TOJIIHHEI TTOJTMMEP-
HOT'O TIOKPBITHUS K CHUXKAETCS ITPOMOPIIMOHAITBLHO TOJ-
muHe A, TOKPHITHS.

BbiBoapbl

HccnemoBanve BIUSTHUS YIAPHOTO BO3IEHCTBUS HA
CeMeHa 3€pHOBBIX KYJIBTYP IMOKa3aJI0, YTO UCIOIb30-
BaHME MOJIMMEPHBIX MAaTEPUAJIOB B KAYECTBE MTOKPBI-
THS TTOBEPXHOCTEH pabOYNX OPraHOB CEITbCKOXO3STH-
CTBEHHBIX MAIIIMH ITO3BOJISACT YMEHBIIUTH HAKOIIEHHY IO
MMOTEHIINATBHYIO 3HEPTHIO U, KaK CIICICTBUE, CHU3UTH
IpobieHue 3epHOBOK Ooiee yeM B 7-10 pa3, a Takxke
YMEHBIIUTH MUKPOTIOBPEXKACHUS 3aPOJIBIIICH CEMSH
3¢PHOBBIX KYIIBTYD.
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