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Kypc «®Pusznko-MexaHHueCKHe CBOWCTBA CHIPhsS» SBISAETCS OCHOBOM uIsi (popMUpOBaHUS
npoeCCUOHATBHBIX KOMITETCHIIMN OYyAyIIEero CrenualucTa B O00JAaCTH XpaHEHUs U nepepadoTKH
MPOAYKTOB MUTAHUS U3 PACTUTENBHOTO ChIphsi. C HEro HauMHaeTcs J00as HHXKEHepHast pa3padoTka,
B TOM YHCJIE KYPCOBBIE POEKTHI U pabOThI, @ TAKXKe BBIITYCKHAs KBaTH(pHUKanoHHas padoTa. CBA3aHO
3TO C T€M, YTO MHUIIEBOE IPOU3BOJICTBO CTAIKHBAETCS ¢ OOJIBIIMM pa3HO0Opa3ueM BUIOB MaTEPUAIIOB,
UCIOJIBb3yEMBIX B KAUECTBE ChIPBS B IIpoIecce MepepaboTKH B TOTOBYIO MPOAYKIUIO. MicxoaHOe chipbe
B ATHX IPOLECCaX B IIMPOKOM JMANa30He MEHSET CBOM MEPBOHAYAILHBIN BHJl M CBOMCTBA C LENbBIO
COOTBETCTBUS TPEOOBAaHUIM, TUKTYEMBIM MOTpeOUTENIsIMU. MI3MEHEHnEe CBOWCTB CBHIPhsl B Mpoliecce
nepepaboTKU  CONPOBOXKIACTCA ~ CIOXKHBIMH  (PU3UKO-MEXaHWYECKUMH,  XUMHYECKUMH |
OMOJIOTHYECKUMHU TIPOLIECCAMH, W3YUYEHUE U MOJEIMPOBAHUE KOTOPBIX MO3BOJSIET KOHCTPYHPOBATH
napameTpsl padO4YMX OpPraHOB MAIllMH, OPTaHMU30BBIBATH 3(PPEKTHBHBIA KOHTPOJIb MU YIPABICHHE
TEXHOJIOTMYECKUM MPOIECCOM MPOM3BOACTBA. DTH BOIPOCH B 3HAYMTEIBHOW CTENEHU 3aBHUCST OT
PEOJIOTHUECKUX CBOMCTB MepepadaThIBaeMbIX MaTEPHAIIOB, CBOMCTB CHIITYYHX MACC U CBOMCTB YaCTHIL
CBIPBSl B MPOIECCE CTAaTUYECKOTO WIIM JUHAMHYECKOTO BO3JACHCTBHS paboumx opraHoB. M3yueHuio
9THUX CBOWCTB MOCBSAIIEH MaTepHaj JaHHOTO Kypca.

1. HeJII/I H 3a1a4YM JUCHHUILIMHBI.

Ilenpr0 M3ydeHUs IUCLUILUIMHBI SBISETCS ITOATOTOBKA CTYIEHTOB K IPOU3BOJCTBEHHO-
TEXHUYECKOM, IPOEKTHO-KOHCTPYKTOPCKOM M HCCIEN0BATEIbCKOW JEATEIIBHOCTH, CBA3aHHOM C
CO3/IaHHMEM U JKCIUTyaTallMeld MalIVH U allapaToB MUILEBbIX IPOU3BOJCTB.

3ajavyaMy TUCLUMIUIMHBI ABIISIFOTCS: U3YY€HHE OCHOBHBIX NMOHSATUN MH)KEHEPHOM PEOJIOTHH,
PEOJIOTUYECKMX CBOWCTB MHILIEBLIX MPOIYKTOB; MEXaHUYECKOE MOJEIHPOBAHHE PEOJIOTHYECKOTO
MOBECHUS, KANWUIIPHOH W POTAMOHHONW BHUCKO3HUMETPUU; aIre3MOMETPbl U TPHUOOMETPHI;
HCCIIEIOBAHUE POJIM AAT€3UU U TPEHUS B IMPOIIECCaxX MUIIEBBIX TPOU3BOICTB; TPUOOPOB JIsl U3yUCHUS
(U3HKO-MEXaHHMYECKUX CBOMCTB MUIIEBBIX IMPOYKTOB, OMPEACICHUE IPAHyIOMETPUICCKOTO COCTaBA,
OCOOCHHOCTEH CTPOCHHS YaCTHUI] PA3IMYHBIX BUJIOB CHIPhS JIJIS TPOU3BOJICTBA MYKH U KOMOUKOPMOB
KaK 00BEKTOB MEXaHUYIECKOTO BO3JICUCTBUS, UX PU3NKO-MEXAHHUECKUX CBOWCTB, OCHOBHBIX CBOWCTB
CBIPbS TPU JUHAMHUYECKOM BO3JIEUCTBUH PabOYMX OPraHOB NepepadaThIBAIOIIMX MAIIUH, CBOMCTB
CBIMTYYHUX MACC M CMeced B CTAaTUYECKOM M JUHAMHUYECKOM COCTOSHUHU, (PU3UKO-MEXaHHYECKUX
CBOMCTB 1OTy(haOpUKATOB U TOTOBOW MTPOIYKIIUH.

B pPE3YyIbTaTC U3YUCHUA KYypCa 06y11a10u11/11710;1 AOJIKCH 3HATb: OCHOBHBLIC 3dKOHOMCEPHOCTHU
TCUYCHUA U I[e(l)OpMaI_II/II/I MMUIICBBIX CpEa; MCTOAbI U HpI/I60pLI IJId OIIPCACIICHUA (1)I/I3I/IKO'
MEXaHUYECKUX CBOMCTB CbhIpbs U TOTOBOH MMPpOAYKIIUH. A Ttaxxke YMEThb HNPUMCHATH OCHOBHBIC
TTOJIOXKCHHU A HH)KCHCpHOﬁ PCOJIOTHUU B pACUCTAX TCXHOJIOTHICCKOTO O60py,[[OBaHI/IH.

2. MeToauueckue YKazaHus M0 M3Yy4Y€HUI0 NUCHUIIJIUHDBI.

I/I3y‘{eHI/IC (I)I/I3I/IK0'M6X8.HI/ILIGCKI/IX CBOICTB ChIpbd NOJDKHO HAYUWHATHLCA C (bOpMy'J'II/IpOBKI/I
TCXHUYCCKUX 3a4aY, KOTOPbIC CBA3AHBI C nepepa60TK017I MMUIICBBIX CPCI. P ACCMOTPCHUC PA3TTUYHBIX
mponeccoB nepepa60TI<H IMUIICBBIX CpCH JOJIZKHO BECTHUCH B 3BOJIFOHMOHHOM KITHOYEC: 06yqa10m1/n71c51
AOJIKCH BHUKHYTD B ITPOLECC MHKCHCPHOT'O PCILICHUA BOSHUKAIOIIUX KOHKPCTHBIX TCXHOJIOTMUCCKHUX
3aa4 € ICJIbIO MOJYUCHUA TPOAYKTOB 3apaHCC 3aTaHHOI'O0 Ka4CCTBA.



3. TemaTndeckuii mjIaH QU CHHUILIMHBI.
Paznen 1. Knaccugukaius nuieBsIx MaTepranoB

Beenenue. OcHOBHBIE TTOAXObI K KiIacCHU(UKAIIMU MHINEBBIX MaTtepuanoB. Knaccudukarus
nucrepcHbIX cucteM. Kitaccudukanus MareprasoB B MUAIIEBON MPOMBIILICHHOCTH. KoarysinoHHbie
Y KOHJICHCAITMOHHO- KPUCTAJUIM3AIMOHHBIC CTPYKTYPhI. BiusHue BUIa CTPYKTYPBI IPOYKTa HA €ro
KayeCTBEHHEIC U TEXHOJIOTHYECKHE ITOKA3aTEIN

Pa3znen 2. OcCHOBHBIE MONOXKEHUS MHKEHEPHO!N PEOJIOTUH IUILIEBBIX IPOU3BOJICTB

[TonsiTue peosioruu, Kak HayKH o Aeopmalvu ¥ TeUeHUU MaTepuanoB. IHxeHepHas peonorus
numy Mogenb ['yka, Herotona u Cen-Benana. 3amaun peonormu. HambGomnee pacmpocTpaHeHHBIC
peoJoruYeckiue  MOJIENH,  OINMKCHIBAIONIME  TOBEJIEHUE  IepepadaTbiBaeMbIX B IHUIIEBOMH
MIPOMBIIIJICHHOCTH  ChIphst W monygadbpukaroB. I[lonstue o HpIOTOHOBCKUX — KHUIKOCTSIX.
[IceBmonnacTuk W JuiaTaHTHas >KUIKOCTb. KpuBas TE4eHHS CTPYKTYpPUPOBAaHHBIX CHUCTEM IO
OcBanpay-Pebunnepy. Bssko-mnactuunas Mmozenbs bunrama. Bsskoynpyrue wmonenu. Mopenu
Makcgena, KenbBuna, Makcsena-Tomcona, broprepca. Ynpyro-BsizkormiactTuuHas MOJEIb My4HOTO
tecta [llodun-na-Ckorra-biepa.

Paznen 3. Peomerpus

Knaccugukanus MeTooB M NpuOOpOB JJIi  ONPEAETCHUS PEOJOrMYECKHX CBOMCTB
MartepuanoB. OnpezneseHne CTPYKTYPHO-MEXaHHYECKUX XapaKTEPUCTUK METOAAMM KallMJUIIPHBIX
BUCKO3UMETpOB. PortanmonHas. Teopus KOHHYECKHMX IuUTacTOMETpoB. IIpuGopbl A mocTpoeHHs
KpUBBIX TedeHus U aedopmanuu. Ilpumepbl peosornyeckux XapaKTepPUCTHK KOHKPETHBIX BHJIOB
CBIPbsl U M0JIy(haOpUKaTOB MUILEBBIX MPOU3BOACTB. KanwuisgpHas U poTallMOHHAs BUCKO3UMETPUS
MUUIEBBIX 30J1e U 3Mynbcuid. Onpesenenue aare3uy B MULIEBBIX CYCIEH3UIX. DKCIEPUMEHTAIbHbIE
1 IpUOOPBI JIJIs OIIPENIEICHHSI PEOJIOTUYECKUX XapaKTEPUCTUK MUIIEBBIX MaTeprasioB. [lmacToMeTpsl.
Buckosumertpsr. [IpuGops! 17151 mOCTpOeHHUS KPUBBIX TedeHus u aedopmanmn. [[pyrue cnennaibHbie
npuoopsl. [Ipumepbl peosornyeckux XapakTepUCTUK KOHKPETHBIX BUJIOB ChIPbsl U MOIy(hadpuKaToB
MUILIEBBIX IPOU3BOJICTB.

Pazgen 4. OU3NKO-MEXaHUIECKHE CBOMCTBA ChIIIYYUX MaTCpUajioB

Knaccudukanus ceimydnx marepuanoB. [moTHocTs M oObeMHas (HAChIHAS) TUIOTHOCTG.
[loBepxHOCTHBIE $SIBIIEHHSI B ChIIy4yuX cpenax. KommpeccHOHHbIE CBOMCTBA CBHINYyYHUX CpPEn.
Onpenenenns 00bEMHBIX XapaKTEPUCTUK 3epHa. OnpeieneHne rpaHyJIoMeTPpHUECKOro CoCTaBa 3epHa.
OrmpesenieHre CKOPOCTH BUTAHUS YaCTHUIL CHIMTYyYUX MUIIEBBIX Macc. U3NKO-MeXaHUYECKHE CBOMCTBA
CBIITYYUX MAaTEpUAJIOB.

Pazgen 5. Peonoruueckue mogxoAbl W METOJBI pelICHUd HWHXXCHCPHBIX 3aJla4 IIHHICBBIX
IMPONU3BOJACTB

PacueT pexuMoB paboThl M mapaMeTpoB 00OPYAOBAaHUS C MCIOJIb30BAaHHEM PEOJIOrMYECKHX
ypaBHEHMH. YTpaBlIeHHE TEXHOJOTWMYECKHMMHU IIPOLECCAMU Ha OCHOBE MPHOOPHBIX H3MEpPEHHt
CBOMCTB IepepabaTbiBaeMbIX ChIpbsi W HoiydaldpukaToB. Pacuer pexumoB pabOThl U MapaMeTpoB
00Opy/IOBaHUsl C HCIIOJIb30BAHUEM PEOJIOTUYECKUX YpaBHEHHH. YTpaBieHHE TEXHOJIOTUYECKUMHU
mpoleccaMd Ha OCHOBE MpPUOOPHBIX HW3MEPEHMH CBOWCTB IepepadaTbhiBa€MbIX CHIPbS U
noyrygpabpuKarTos.



4. PexoMeHayemasi JuTeparypa

OcHoBHas nuTepaTypa:

Yucraxos, U.JI. usuko-mMexaHU4ECKUE CBOMCTBA ChIPbS U I'OTOBOW NMPOAYKIIMHU IUIIEBBIX
POU3BOJICTB : Yueh. mocooue. U.1 : du3nko-MexaHuuecKkue cBoicTBa nuimeBbix macce / U 1.
Yucrsaxos; AT'TY. - Poctos w//1. : UL AI'TY, 1999. - 77 c. : un. - ISBN 5-7890-0088-6 : 15-
00. 664(075.8) - 4-68

Yucraxos, U.JI. usuko-mMexaHU4eCKHUE CBOMCTBA ChIPbS U I'OTOBOW MPOAYKIIMHU IUIIEBBIX
Npou3BOACTB : Yueb. mocobue. Y.2 : OU3NKO-MEXaHHUECKHUE CBOWCTBA CHIPbS U TOTOBOM
MPOAYKIIUH MYKOMOJIBHO-KPYIISTHOT'O, MAaCIIMYHOTO U KOMOMKOpMOBOTO npousBojactea / M./1.
Yuctskos; AI'TY. - Poctos u//l. : UL AT'TY, 2000. - 90 c. : mi1. - ISBN 5-7890-0123-8 : 17-
00 664(075.8) - 4Y-68

Yucrakos, U.JI. PU3MKO-MEXaHMYECKHE CBOMCTBA ChIPhS M TOTOBOM MPOMYKIIMH MHIIEBBIX
MPOU3BOJICTB : Yueb. mocobue. U.3 : MonekynsipHOe CTPOCHHE, XUMHYECKHA COCTaB U
cTpykrypa numeBbix Matepuanos / W./1. Yucrsakos; AI'TY. - Poctos v//1. : UL AI'TY, 2001.
-70 c. : . - ISBN 5-7890-0158-0 : 23-00. 664(075.8) - 4-68

JlononHuTENBHAS IUTEPATYpA:

Mycuna, O.H. Peonorust [Dnekrponnsiii pecypc] : yuedHnoe mocodbue / O.H. Mycuna; O.H.
Mycuna. - Mocksalbepnun : upext-Menua, 2015. - 146 c. : wi. - Kaura saxogurcs B 9bC
VYuuBepcuterckas oubnmoreka on-line. - bubmuorp. B k. - ISBN 978-5-4475-4615-1.

Aper, B.A. Peonorus u (QHU3NKO-MEXaHUYECKHME CBOIMCTBA THIIEBBIX IPOIAYKTOB
[DmexkTpoHHEI pecypce] : yueOHoe mocodue / B.A. Aper, C.Jl. Pynues; C.J1. Pynues; B.A.
Aper. - Peonorust u Qpu3nKo-MexaHUYECKHE CBOWCTBA MUIIEBBIX MPOAyKTOB ; 2021-04-16. -
Canxkr-IlerepOypr : Uarepmenus, 2014. - 245 c. - Kuura maxoaurcs B 6a30B0it Bepcuu IbC
IPRbooks. - ISBN 978-5-4383-0075-5.

Kanommun, F0.A. ®usznko-MexaHN4eCKHe CBOWCTBA CBHIPhS U TOTOBOW MPOIYKIUH : yueo.
nocobue mys By30B / FO.A. Kanommn, FO.M. Bepesosckuii, JI.B. Bepusiera; nog pen. FO.A.
Kanommmna. - M. : JleJIu ipunT, 2011. - 175 c. : un. - Pek. YMO. - ISBN 978-5-94343-228-6 :
747-01. 664(075.8) - K 17

Apet, B.A. ®u3nuko-MexaHU4YeCKHe CBOWCTBA ChIPbsl U TOTOBOW MPOAYKIMH : yued. mocobue /
B.A. Aper, b.JI. Hukonaes, JI.K. Hukomnaes. - CII6. : TUOP/I, 2009. - 448 c. : un. - Pex. YMO.
- ISBN 978-5-98879-066-2 : 959-20. 665 - 4 80

ABpopoB, B.A. OCHOBBI PeOJIOTUH MHINEBBIX MPOIYKTOB : yuel. mocodue as By30B / B.A.
Aspopos, H.JI. Tyros. - Crapslit Ockon : THT, 2015. - 267 c. - Pex. ®I'b. - ISBN 978-5-
94178-413-4 : 695-00. [udpsr: 664(075.8) - A 21

I'noesoii, A.B. OcHOBBI TeOpUHU T€UEHHI OMHTaMOBCKUX cpef : [MoHorpadus]/ A.B. ['HoeBoii,
.M. Knumos, B.M. YecHokos. - M. : DUSMATIJIUT, 2004. - 272 c. : un. - ISBN 5-9221-
0566-3 : 230-00. [udpsr: 532 - T 56



5. 3aganus 11 BBITIOJIHEHUs] KOHTPOJILHO# padoThI

B koHTpONBHON paboTe 00yUaIOIMIics JOJKEH MTOKa3aTh OCBOCHHBIE KOMIIETCHIINH.

Kontponbhuas pabota BKiIO4aeT B ceOst 3 TEOPETHMUECKHUX BONpPOCAa W pEIICHHE 33aJayu.
Bapuantsl 3amgaHuil 1715 BBIIOJHEHUS KOHTPOJIBHOM pabOThl COOTBETCTBYIOT MOcCieqHell mudpe
3a4eTHOU KHMKKH.

Bapuant Homepa Bonpocos Howmep 3agaun
1 1 11 21 1
2 2 12 22 2
3 3 13 23 3
4 4 14 24 4
5 5 15 25 5
6 6 16 26 1
7 7 17 27 2
8 8 18 28 3
9 9 19 29 4
0 10 20 30 3)

NGO~

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

Teopernueckue BOIPOCHI:

Peosiorust. 3agaun peosoruu. OCHOBHBIE AKCUOMBI PEOJIOTHH.
Jledopmarius u ee BUIBI.

[lonsATHS ynpyrocTH, MiIacTUYHOCTH, BI3KOCTH.

Kiaccudukanus peosorndeckux Tel.

Mopenu uacanbHBIX T

MoaenupoBaHH€E PEOJTOTHUYECKUX CBOMCTB CTPYKTYPUPOBAHHBIX CUCTEM.
Monenn MaxkcBenna, buarama n Kenspuna-doiirra.

UneanbHbie W peabHble KUIKOCTU. KpuBble TedueHus. MeToapl MOTy4eHUS,
Ha3HaYCHHUE.

Anresus. CBs3b aAr€3uM ¢ KOTe€3UeH U ayTore3uei.

Bnemnee tpenue.

Knaccudukanmsi MeTo/10B U3BMEpEHUs PEOJIOTHIECKUX CBOMCTB.
Knaccudukanms peomerpos.

[IpuHIUT POTALIMOHHON BUCKO3UMETPHH.

Turbl pOTaMOHHBIX BUCKO3UMETPOB.

[IpuHUMI KanWILIIPHON BUCKO3ZUMETPUH.

Y CcTpoicTBO U MPUHIMIT AEUCTBUS BUCKO3UMeTpoB OcTBasibja U Y 0emnoae
[IpuHIMIT IIAPUKOBOM BUCKO3UMETPUH.

Are3uoMeTphl.

Konnueckue miactoMeTpsl.

MeTtost 1 iprOOPHI 7151 U3MEPEHUS (PPUKIIMOHHBIX XapaKTEPUCTHK.
Peonornueckas knaccuguKaius ChIydnx MUIIEBBIX MACC

BUJIBI,

MexaHn4ecKHue CBOCTBa CBIITYYUX MPOAYKTOB: YIroJl CCTCCTBCHHOI'O OTKOCA, CIICKNBACMOCTD,

BUAbBI HCTCUCHMA.

du3znueckue CBOMCTBa CBIIIYUYUX IIPOAYKTOB: TUTPOCKOMUYHOCTH, HACBIIIHAA IIJIOTHOCTD,

yAETbHBIA 00bEM, TOPO3HOCTD.



24,

25.
26.
27.
28.

29.
30.

Knaccudukanusi chimydnx MaTepuajioB M UX OCHOBHBIC XapaKTEPUCTUKH, OMPEICISIONINE
(U3HKO-MEXaHUYECKUE CBOMCTBA.

IToBepXHOCTHBIE CBOMCTBA CBHIIIyYUX MacC.

TexHonornyeckue CBOMCTBA ChIITYYUX MAacC U CMECEH, CBSI3aHHBIE C IIPOLIECCOM YILUIOTHEHUS
IIceBmooxmxkeHuUE.

Bausuaue BJIAXKHOCTH u TeMIEepaTypbl Ha YAEIbHYIO TEINIOEMKOCTbD,
TEMIIEPATYPOITPOBOIAHOCTD U TEILIONPOBOAHOCTD.

Hcreuenue cpimyunx macc.

CrtpykrypHBIe, PU3HKO-MEXaHHUECKUE U PEOJIOTUIECKIE CBOMCTBA 3epHA U MPOTYKTOB IIOMOJIA

3agaun:

Onpenenutb 00beMHBIN pacxoa Q Mpu MPOIaBIMBAHUY O] TABJICHUEM Yepe3 KPYIIIblii KaHa
panuyca R nimuHOM L BA3KO-TIIACTHYECKON JKUIKOCTH

Omnpenenutb 00beMHBIN pacxoa Q Mpu MPoIaBIMBAHUY O] IABJICHUEM Yepe3 KPYTIIblii KaHa
pamuyca R nnmuHOM L «cTEeneHHO» KUAKOCTH

Onpenenutb 00beMHBIA pacxoq Q Mpu MPOJABIMBAHUHU Yepe3 IUIOCKYIO IIeib BhICOTOH H,
mmpuHoi W, muinHOM L HEHBIOTOHOBCKOW BS3KO-TUIACTHYECKOMN JKUIKOCTH

Onpenenuth 00beMHBIA pacxon Q mNpu TPOAaBIMBAHUU IOJ JABICHHEM 4Yepe3 KaHal
kojbleBoro ceueHus (Ri, Rz — HapyXHbIi M BHYTpEHHUN paaMyChl CeUeHHUs) NIUHOU L
HBIOTOHOBCKOU YKHUIKOCTH

Onpenenuth 00beMHBIH pacxoq Q TmpW TNPONABIMBAaHUU TOJ JABJICHUEM Yepes3
MPSIMOYTOJIBHBIN KaHas BeicoTOoW H, mpunoit W, inHO#M L HBIOTOHOBCKO# JKUAKOCTH

I/ICXOI[HI)IG AAHHBIC JJIA pCHICHUA 3aa4n

Bap
WaHT

AP Peonornueckue napameTpsl I'eomerpuueckue mapameTpsl, M
10° ITa
n 0 k n L H wW R R1 R2
Ila-c | Ila

0,5 70 1800 | 400 |0,30 |00 |0,01 005 |0,00 |0,01 0,02

1,0 99 2000 | 450 |0,25 [0,11 |0,011 | 0,055 |0,011 0,011 |0,021

1,3 120 | 2200|500 (030 |0,12 |0,012 |0,050 | 0,012 |0,012 | 0,022

1,7 140 | 2400 | 550 |0,35 0,13 | 0,013 | 0,065 | 0,013 | 0,013 |0,023

2,0 180 | 2600 {600 | 040 |0,14 |0,014 |0,070 | 0,014 | 0,014 |0,024

2,2 200 | 2800|650 |045 [0,5 |0,015 |0,075 |0,015 | 0,015 |0,025

2,5 220 | 3000|700 |050 |06 |0,016 |0,080 | 0,016 |0,016 |0,026

2,8 240 [3200|750 |0O055 |07 0,017 |0,085 |0,017 |0,017 |0,027

2,9 260 | 3400800 |060 0,18 0,018 |0,090 | 0,018 | 0,018 |0,028

QO |NOO|UIR~WIN|EF

3,0 280 [3500 850 |065 [0,9 /0,019 |0,095 |0,019 |0,019 |0,029




OCHOBHBIE 3aBUCHMOCTH IJIs1 pacy€TOB:

Peosornueckoe ®DopMyiIbl 00BEMHOIO PacXoa
ypaBHEHHE Kanaun kpyrioro ceuenust | Kanan KonbleBoro ceuenus Kanan B BUe mI0CKO#M Kana npsaMoyrojasHoro
e ceueHus
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1 — Baskocts (Ia-c); ¥ — ckopocTs aedopmaru (¢




