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B coBpeMeHHOE BpeMsi, HECMOTPSI Ha BBEACHHUE DJICKTPOHHOTO JOKyMEHTO0oOOpoTa, Oymara
ocTaeTrcs OJHMM M3 OCHOBHBIX HocuTeneil uH@opmamuu. B cpemnem B Poccun exeromno
npomsBoutcst 10 403 584 ToHHBI OymMaru W JUisl €e TPOU3BOJICTBA BhIpyOaeTcs 125 MIIITHOHOB
nepeBbeB. llpm 3TOM B HalMOHAJIBHOM IMpOEKTe «ODKOJOTHS» OAHUMHU U3 MPHOPUTETHBIX
HanpaBJIeHUH 0003HAYCHBI 3a/1a4H 110 COXPAHEHHIO JIECOB M KOMIUIEKCHAs CHUCTeMa 00palieHns ¢
TBEPJbIMU KOMMYHAJIbHBIMU OTXO/aMu. [o3ToMy mpou3BoAcTBO OymMaru U3 BTOPUYHOTO ChIPbS
WIH C WCIOJIb30BaHUEM aJbTEPHATUBHBIX HMCTOYHUKOB CBIPbS SBISETCS aKTyaJbHBIM IS
MOJICpHU3AIIMHN TEXHOJIOTUI POU3BOJICTBA OyMaru.

OObekT uccienoBaHus: Oymara, MOJIy4YeHHas NpU IEepepadOTKe BTOPUYHOIO CHIPhS U C
HCIOJIb30BAHNUEM €T0 AIbTEPHATUBHOI'O MCTOUHUKA.

[Ipeamer uccnempoBaHus: anmpodanust pa3IHYHBIX TEXHOJIOTHNA MPOM3BOJCTBA OyMaru myTém
nepepabOTKN BTOPUUHOTO CHIPbs U U3 €r0 aJlbTEPHATUBHBIX HICTOUHUKOB.

l'unoTe3a: ucmonb3ys pa3HOOOpa3HbIE TEXHOJIOTMH MEepepadOTKH MaKyJaTyphl, BETOIIH,
PacTUTENBLHOTO ChIPbsI BO3MOKHO IOJTydYeHHe Oymaru.

Lenp uccrnenoBanus: anpoOUpoBaTh Pa3HOOOpa3HbIe TEXHOJIOTMH MOIY4YeHUsI OyMaru myTém
nepepadoTKU BTOPUYHOIO ChIPbsl M aJIbTEPHATUBHBIX UCTOYHUKOB ChIPbS, BBIIBUTh ONTHUMAJIbHbIC
croco0bl, pa3padoTaTh CBOM CIIOCOOBI MOTydeHHUs! OyMar.

3amaun:

1. N3yuuth TeopeTuueckuil MaTepuan 00 MCTOPUM CO3JaHMs Oymaru, THIax M CBOWCTBaX
Oymary, CymecTBYIONIMX TEXHOJIOTHAX €€ TIPOU3BOJICTBA U HOPM OIICHKH Ka4eCTBa.
2. AnpobupoBaTh CYIIECTBYIOIIME CIIOCOOBI TMONy4YeHHs Oymaru myTeM IepepaboTKu
MaKyJaTypbl, BETOIIH U PACTHTEIBHOTO CHIPHSI.
3. Pa3zpaGotaTh HOBbIE TEXHOJOIMH IOJyuyeHHs] OyMaru MmyTeM IHepepaboTKH BTOPUYHOIO
CBIPBS U €T0 ATbTEPHATUBHBIX HCTOYHHKOB.
4. IIpoBecTu oeHKy KauecTBa 00pa3lOB NOTYUYEHHOM Oymaru.
o. CdopmynrpoBaTh peKOMEHJAIMH 110 IPOU3BOJICTBY OyMaru U3 BTOPUYHOTO ChIPbS U €T0
aJIbTePHATUBHBIX UCTOYHUKOB.
Meroab! pabOTHI:

1. H3yueHue TeopeTHUECKUX HCTOYHUKOB HH(POPMALIUU.

2. TlpoBeneHue cepun IKCIIEPUMEHTOB.

3. Crarucrtuyeckas o0pabOTKa OIYUYEHHBIX pe3yJIbTaTOB.

4

Cuctematu3anus 1 0000IIeHIE MTOTyYEHHBIX PE3yIbTaTOB.

1.Uctopust co3nanus Oymar.



4

Uctopus cuutaer «mpapoautenem» Oymaru nosiBuiiuiicst B npeBHeM Erunte B 111 Beke 1o
H.3. nanupyc. [lanupyc usrorasnuaiu u3 credneit 00JI0THOTo pacTeHHs (OCOKH), pa3pesas UX Ha
TOHKHE IMOJIOCKU. 3aTeéM UX OTOMBaJIM KaMHEM M BBIKJIAQJAbIBAIM PsilaMUd Ha POBHOM YUCTOH U
CYXOH MOBEPXHOCTH Tak, YTOObI Kpail OJHOW MOJOCKM HEMHOIO 3aXOJui Ha coceaHrow. Ilpu
BBICBIXaHUHM TPOCTHHUKOBBIC TTOJIOCKH CKJIEUBAIHMCH MEXAy cO00#, 00pa3ysl JHCT TOTOBOTO K
ynoTpeOIeHHIO MICYEro MaTepuaia.

HacrosmuMm Havanom u3rotoBieHust Oymaru mpuHsTo cuutath 105 rog H.3., a ee poAuHON —

Kuraii, e mepBoHavanbHO Mucanu Ha O0aMOyke WIIM KOCTSX KHBOTHbIX [1]. Bech mepuon
pa3BUTHS OYMa)XHOTO JIeJIa MOKHO Pa3JIeIUTh Ha 3TOXH.
[TepBas smoxa - mpogomxkanack ona 1o VIII Beka. BpeMs nmepBbIX ONMBITOB MPOU3BOACTBA OyMaru
B mpocTpancTBe oT Monronuu 1o Tubera u Taitnmanna. Yacto Havyano mpou3BOJCTBa Oymaru
cBs3biBaeT ¢ umeHeM llaii JIyns u otHocuT ero k 105 rogy [2]. CymiecTByer JiereHaa, 4to Uacto
eMy «IOJICKa3ann» OyMaKHbIE OCBI, CTPOSIIME THe3da W3 OyMaru, KOTOPYHO JeNaloT CaMH,
MEepEeXKEBbIBAs U CMAUYMBasl KIIEUKOM CIIFOHOW BOJIOKHA APEBECHHBL. B COOTBETCTBUH € 3anKCsIMU B
JIETOMHCSAX, YTOOBI ONTyuuTh OyMmary, Llait JIyHs ucnonb30Bai ApeBeCHYIO 30I1y, IEHbKY, BOJIOKHA
TYTOBOTO JIepeBa U cTapble TPANKU. OH TIIATENBHO U3MENBYHII BCE MHIPEIUEHTHI U IEpEMEIIall C
Bojoil. OH co3manm Takke CIeNUalbHOE NPUCHOCOONIeHHe B BUJE ICPEBIHHOM paMKH C
06aMOyKOBBIM CHUTOM BHYTPH, Ha KOTOPOE€ BBUIOKUJ IOJTYYEHHYIO CMEChb W BBICTABUJ IS
IIPOCYIIKM Ha COJIHLIE. 3aT€éM OH pas3riaJuil BBICYLIEHHBIM MaTepuan KamMHsAMU. B wurore
MOJTYYHIMCh TOHKHE, IIOTHBIC JINCTHI, HA KOTOPBIX OBLTO yI00HO nenath 3anucu [1].

B nepByro 3moxy, ¢ OQHON CTOPOHBI, CyIIECTBOBaja CTpOras a3suarckas CEKPETHOCTb O
croco0e TPOM3BOJCTBA, C JPYro, M3BECTHO 00 »sKcmopre Oymarm u3 Kurtas Bo MHOrume
compe/ieTibHbIe CTPAaHbl. YMEHHE M3TOTaBIMBAaTh OyMary pacipoCTpaHsIOCh, MPEXKIE BCEro, Ha
BocToK, B Kopero (lI-III Bex Hamieid 3pei) u SnoHuto (Hadano mpou3BoOCTBa 3aUKCHPOBAHO
nokyMeHTanbHO - 610 ron) [2].

Bropas snoxa — apabo—maBputanckas (VI11-XI Beka) HacTynuia Giaromapsi paciBeTy KyJIbTyphbl
HapoJI0B, KOTOPbIE 3aHMMAJIA TEPPUTOPHUIO OT F0KHOW Mcmanum a0 3anaaHoi rpanunsl Kuras,
BKItouasi cepep Adpuku. Mcmomp3oBaiiv cHadana skcrnoprupyemyio u3 Kwuras Oymary. C
MOMOIIIBIO IJIEHHBIX KuTaiickux MactepoB yxke B VIII Beke B Camapkanjie cranu MpoU3BOIUTH
cBoto Oymary. CuuTaercs, 4TO 3TO MPOU3OILIO B CEpeMHE BOCKMOIO BEKa HA OJHOW U3 PEK B
Typkecrane, modytun y cambIXx rpaHull Kwutas, Npou3onuio KECTOKOE CPAKEHHE MEXKITY
KATaliCKUMU 1 apaOCKuMH BoiickaMu. KuTaiilibl motepnenu nopaxkeHue, MHOTO€ U3 HUX HOMaIN
B 1y1eH. Cpelu BOGHHOIJICHHBIX OKa3aJIMCh 3HATOKU OyMakHOTO Jiesia. B oOMeH Ha ocBOOOKIeHIE

OHU HayuyuiIu apaboB Bblesike Oymaru. Bo3amMoxkHO, mepeaya TEXHOIOT MU MPOU30IILIa KaK-TO 10~



IpyroMy, Be/lb KUTaMIbl, Kak U uX Oymara, nepeJBUrajuch o MHOTUM COMNPEENbHBIM CTpaHaM
[2].

Tpetps smoxa - (¢ XII Beka): cpeHEBEKOBasi — MHTEHCUBHOE pa3BUTHE MPOU3BOJCTBA
O6ymaru B EBpone. MemienHoe pacnipoctpanenue 6ymaru — npumepHo 100 xkm 3a 100 net, Toibko
YaCTUYHO MOXHO OOBACHUTH 3aceKpedeHHOCThio TexHojoruu B Kwurae. Ckazanach
npenyOexIEHHOCTh, HEJJOBEpHE K HOBOMY Marepuainy. He cpasy moHsIM, 4yTO Takod, ¢ BUIY
XPYNKHM, JIETKUH, HE COJIMIHBIA MAaTEpUal MOKET 3aMEHUTh neprameHT. B EBpomne, Hampumep,
mocje Hayajga MpOM3BOACTBAa Oymaru emé HECKOJIbKO BEKOB MapajlIeIbHO MCIOJIb30BAJICS
neprameHT. Emé B VII Beke NOABIAIOTCS 3aKOHBI, OOS3BIBAIOIIME TPU HAMMCAHUU
rOCYy/JapCTBEHHBIX JIOKYMEHTOB HCIIOJIb30BAaTh IiepramMeHT. Jloaroe BpeMs 3alpenianoch
UCIOJB30BaTh OymMary B CyAONPOM3BOJICTBE. JTO CIIOCOOCTBOBAIO YXOAy OT Hamupyca, HO
MOJIEPKUBAIIO NpenyOexaeHue k oOymare. [Ipu 3ToM nanckast KaHLIEIsApuUs JA0JIT0 He IpU3HaBaia
MepraMeHT U MoJb30Bajachk nanupycom. IlorpebHOoCTH B AemIEBOM MaTepuae sl MUChMa WIn
OBITOBBIX HYXH B EBpome chopmupoBanack moszmnee. Tak kak tor Wcecmanum m Cunumus
MpUHAJIEKAT apaObCKOMy MUY, 3/1€Ch Pa3BHBAJIaCh MABPUTAHCKAsl KyJIbTypa M PHUBE3eHA OblIa
apaOckas TexHosorus nmpou3BojcTBa Oymaru. B XII Beke Ha roro-Boctoke Karanonuu, B o6mactu
Banencuu 1 105)KHBIX TPOBUHIMSX bapcenonbl BOZHUKIN OyMa)kHbIE MEJIBHUIBI U MaHy (PaKTypBI.
bymara npon3BoaniIachk N3 KOHOIUIA U TEKCTUIIHOM BETOIIIH.

Hauunas ¢ X VI Beka, npousBozacTBo Oymaru B EBpone ctano pacuserars [2].

YerBépTas 3moxa — 3T0 MEepUO/l CTAHOBJIEHUS MAIIMHHOIO clloco0a Mpon3Bo/ICTBa Oymary,
Korga ObLTM HM300peTeHbl M OBICTPO BHEAPEHBI MHOTHE OCHOBOIMOJArarollide MpoLecchl U
OpUT'MHAJIbHBIE BUJIbI 000PYA0BaHUS.

[IaTas snoxa - HauMHAIOCh HPOM3BOJACTBO OyMaru Ha OCHOBE JIyOSHBIX BOJIOKOH
HIETIKOBHIIBI, 0aMOyKOBOTO JepeBa, OOpe3KOB Mpou3BojcTBa mi€nka. lloTom TexHomorus
MIPOU3BO/ICTBA OyMaru 13 APEBECHBIX BOJIOKOH YCTYIHJIA MECTO TEXHOJIOT U IepepabOTKH TPAIIbs
XOJIOBOrO W xyomyarooymaxkHoro. Yke ¢ VIII Beka mpeoOmamaer mepepaboTka Tpsmbs U3
IIEHbKH, KOHOILIY, JIbHA. Takas chlpbeBas cuTyalus coxpassercs BILUIOTh 10 XIX Beka.

B mocnenneii derBeptrn XIX Beka B mMpoW3BOJACTBE OymMard HACTyIWIA 3M0Xa, B KOTOPYIO
MPOU3BOJICTBO OyMaru OCHOBBIBACTCSI Ha MCIIOJIBb30BAHUH JJPEBECHOTO CHIPHs [2].

CoBpeMeHHBIN TepHoJ TPOU3BOJCTBA OyMarn W KapToHa, HauWHas ¢ KoHIa XX Beka,
OTJIMYAETCA OCOOEHHOCTSIMM, CBSA3aHHBIMH C MAacIITaOHOCTBIO IPOM3BOJCTBA. ODTO pa3BUTHE
MIPOUCXOAUT IIPU YCUICHUM CBSI3€M MEXAYy CEKTOpPaMM IIPOM3BOJCTBA, 3aHUMAIOLIUMUCS
IporeccaMu riy0oKoi MeXaHMUECKONW, XMMUYECKOI U SHEPreTUUeCKOo! nepepaboTKU IpEBECUHBI,

coznanue JleconmpomebinieHHbIX KomruiekcoB (JITTK) ¢ 6e30TX0MHBIM TPOU3BOJCTBOM -pa3BUTHE



TEXHOJIOTUH ounopedaliHuHTa JIPEBECHHBI [2] (Try60KyIO0 XUMHYECKYIO
nepepaboTky apeBecunsl [3]). M3 251 cTpanbl B Haie Bpemsi, Oymary mpousBoiasar 109 crpas.
B XVI 8. B 30 kM oT MoCKBbI osIBIIIaCh nepBasi OymakHast menbHHIA. [1o yka3y Ilerpa I
OBUIO MOCTPOEHO HECKOIBKO OyMa)KHBIX MeNbHUIl B pailoHe Mocksbl u IlerepOypra, a Taxxke
kpymnHbie Mmanyaxtypsl (IlonotHsHO3aBOACKas 1 Spocnasckas). B 1709 roxy B Kpacaom Cene B
nonuHe peku Jynepropkxu Iletp I cam BeiOpan mecto st OymaxHoW wmenpHUIBL K
cTpouTenscTBY ee npuctymwiu B 1714 rony. B Kpacnom Cene BnepBbie Hauaiu JesiaTh OMBITHI
10 UCTIOJIF30BAHUIO COJIOMBI JIJIsl TPOU3BOJICTBA OyMaru. 3/1ech ObLUTH CO3JaHbl U OPUTHHAILHBIC
POJUTBI-TIPUCTIOCOOJICHUS IS pa3iaMbIBaHus OymaxkHo# Macchl. K koniry X VIII B. B Poccuu Ob110
60 manydaxTyp, BeIpadbaThIBarOIIMX OyMary B BUE JINCTOB METOJIOM py4uHoOro ueprnanus. [Jo 1818
r Oymara B Poccum mpousBoauiach Py4HbIM TOJMCTHBIM YepriaHueM M3 4YaHa ¢ OyMakHOU
Maccoii. B 1818 roay mepBas OymarozaenarenbHas MalldHa Y€ MOHTHpoBajiach B Poccum Ha
[lereprodckoii rpanunpHON (habpuke, KoTOpas MOI}KEe ObLIa IMEepeJaHa W YCTAaHOBJICHA Ha
Kpacnocennckoit 6ymaxknoi (abpuke. B 1850 r. OymaromenaTenbHbple MalllMHBI HAUA cebe
npumeHeHue yxe Ha 50 ¢padpuxax Poccun. K 1885 r. uncno ycraHoBneHHBIX OyMarozenareabHbIX
mamuH B Poccum pocturno 135. [IpuMenenne MamuH cenago MpoIecce MPOU3BOJICTBa OyMaru
HEMpPEepPBIBHBIM M OT BBIPAOOTKH JTUCTOBOM OyMarw, MOSIBUJIACH BO3MOXKHOCTH TMEPEUTH K ee
u3rotosieHuto B pysnoHax. K Hagamy XX Beka - yxxe 200 ¢paOpuk u BeipabarbsiBanocs cBeie 100
ToIC. T Oymaru[4].
2. Tumbl u cBOMCcTBa Oymaru
[To coBpemeHHOM KIaccu(UKaIMN BBIICISIOT OCHOBHBIE THITHI OyMaru:
e Pemponykunonnas Oymara (odceTHas, medaTHas)- HauOoJee paclpOCTPaHCHHBIA BH]I
OyMaru Ha pbIHKE, KOTOPBIA TPOU3BOIUTCS B OOJBITNX KOJTHYECTBAX.
e [nsHueBas Oymara - MCIOJIB3yeTCsl JUIsl MeYaTh u3o0pakeHwil u (ororpaduii o4eHb
BBICOKOT'O Ka4eCTBa.
e Kieiikas Gymara - U3 Hee JeJaloT dTUKETKH, CBEPHYTHIE JIEHThI, 00EPTOUHYIO OyMary u
HAaKJICVKH.
e bywmara u3 BTOpPCHIphS - CleJaHa U3 OCTaTKOB JApyroi Oymaru, U MCHOJB30BaHUE STOM
OyMaru B ITOCIICIHHE T'OJIbI PACTET U3-3a OOJIBIIICH 3a00TH 00 OKpYKAFOIIIEH cpee.
e JlokymeHTHas Oymara - OOBIYHO MCTIOIB3YETCs AJIs TIeUaTH JUCTOB C TUCHbMOM, KOHBEPTOB
Y BHYTpPEHHEH 4acTU KHUT.
e buo- wmm »skomoruueckas Oymara - [enaerca C COONIIOJIGHHEM OIpeaeleHHBIX
MIPOU3BOJICTBEHHBIX TpeOoBaHUU. OOBIUHO 3TO AenaeTcss 0e3 BBIPYOKH €CTECTBEHHBIX
JECOB WJIM, €CIIM 3TO TaK, JIECOBOCCTAHOBJIEHHWE IPOBOAUTCS mo3xke. Kpome Toro,

HCKITIOYACTCA UCITOJIb30BAaHNUE BPCAHBIX IJIA OKPY)KaIOHIeI\/'I CpC€abl XUMHUKATOB.



e MenoBanHasg Oymara - UMeeT HM3KOE CONPOTHBJIEHHE, MOTOMY YTO OHAa COCTOUT W3
KOPOTKUX BOJIOKOH.

e (Canderka - OTIIMYAETCS BHICOKOH BIIMTHIBAIOIIECH CIIOCOOHOCTHIO M MSTKOCTBIO.

e ['azernas Oymara - y 3TOro MaTepuaia O4eHb MBI CPOK TOAHOCTH.

e Kapron - usroraBnuBaercs u3 Oymaru pa3Hoil TONIIMHBL. KapToH COCTOUT U3 TpeX CIoeB
OyMmaru, JByX TJIAJKUX MOBEPXHOCTEH M rOQPHPOBAHHOTO BHYTPEHHETO MPOCTPAHCTBA,
YTO MpHAaeT KOpoOke MpodyHOoCcTh. Mnu 310 Oymara Tomiie, ¢ OOJbIIel KECTKOCTHIO U
00BEMOM.

e XynoxecTBeHHast Oymara - UCIOJIb30BaThCs B MUPE IIIACTHUECKUX UCKYCCTB.

e Kpadr-Oymara - 4acTO HCIONB3YIOT B IETCKUX TMOAEIKAX, OHA N3TOTABIMBACTCS PA3HBIX
IBETOB M OTJIMYACTCS BBICOKOW CTETNEHBIO IIEPOXOBATOCTH. DTO Ta XKe camas Oymara,
KOTOPYIO MOXXHO HMCIIOJIb30BaTh B KaUY€CTBE 00EPTOUHON Oymaru.

e besyrneponnas u pactTuTenbHas Oymara - €€ MOBEpXHOCTh MOATOTOBIEHA TaK, YTO MPH
NUChbME Ha HEW HAHOCUTCS MapkKa HCHOJb3YyeMOTO MHCTPYMEHTa, M IOATOMY OHa
HCIIOb3YETCS B KOMUSIX HAKJIAHBIX, YeKOBBIX KHIXKEK[S].

CgoiicTBa OyMaru: Te€OMETPHUYECKHE IapaMeTphbl (TOJIIMHA, Macca, IJIOTHOCTh Oymarw,
MyXJIOCTh (CTENEeHb CHPECCOBAHHOCTH Oymaru)); COpOLMOHHBIC MapaMeTphl (BIUTHIBAEMOCTH,
MOPUCTOCTH); MEXaHWYeCcKHue (IMMOBEPXHOCTHAs TJIAaJKOCTh, IIEPOXOBATOCTh, HEOJHOPOIHOCTH
CTPYKTyphl OyMaru (HampaBlI€HHE BOJIOKOH)), JKECTKOCTH/MATKOCTh (Mapamerp CiKaTHs
pacTsDKEHHUsS), MEXaHHYeCKas TPOYHOCTh M YCTOMYMBOCTH K JeopMariii; ONTHYCCKUC
(omTuyeckast sIPKOCTh (CIIOCOOHOCTh OyMaru OoTpakaTh CBET PACCESHHO M PAaBHOMEPHO BO BCEX
HaMpaBJICHUSX )), HETPO3PAYHOCTh, JOCK/TIIstHEI [6].

3. TexHOIOTHH MPOU3BOJICTBA OyMaru.

[TpouzBoacTBOM Oymaru 3aHUMAIOTCS EJUTIOJIO3HO-0OyMakHbIe KOMOMHATHI. TEeXHOJIOTHS
MIPOU3BOJICTBA OyMaru mpeacTaBisieT co00i MHOTOCTaUITHOE TTPOU3BOJICTBO.
1 cragws — HaYambHAsI CTETNCHBb MOATOTOBKHU JpeBeCHHBI. OHA BKIIOYACT: OYMIICHUE CTBOJIOB
JIEpeBbEB OT KOPBI; PACIUI Ha HEOOJbIINE OPYCKH; U3MENIbYEHUE UX JI0 MOITYYEeHHs JPEBECHOM
MAaccBhl.
2 cTaaus - IPEeBECHYI0 MacCy IMOJABEPraioT BBICOKOTEMIEpaTypHOil 00paboTke kucimoramu. OHa
BapUTCS 1O IIOJy4E€HUs IKUJIKOM CMECH LEJUIIOJIO3HBIX BOJIOKOH. OJHOBPEMEHHO OHa
otOenuBaeTcs W MpPUOOpPETaeT MEXaHWYECKYI MPOYHOCTh. Jlanee moirydaOpukaT MOXKET OBITh

OTIpABJIEH: Ha JAJbHEHIIIYIO TepepaboTKy; Ha MPOJaXKy B CIIPECCOBAHHOM BU/IE.



3 cramus - K CMECH J00aBISIOT: YacTh HEOOpaOOTaHHOW APEBECHOW MAcChl WJIM BTOPUYHOTO
CBIPBsI; OOIBIION 00BEM BOJIBI; pa3INYHbIC T00ABKU B BUAE CMOJIbI, KJIes, CIIEIIMATbHBIX BEIIECTB,
KpacuTesel, B 3aBUCUMOCTH OT Ha3HAUYEHUSI MPOAYKITUH.

bymaknas cycrieHnsusi, B KOTopoi mouT 99% coctapiseT Boja, GUIbTPYETCS, OUUIIAETCS OT
npuMeceit u mogaercs B bBJIM — OymarozenarenbHyo MaliiHy.

dopmoBaHne OYMa)KHOTO MOJOTHA: CMECh IMOMAaeT Ha SUYEUCTYI0 METAIMYECKYIO CETKY,
MPOJIBUTASICh 110 KOTOPOU, TePsIeT 4acTh BOJIbl. BOOKHA pacronaraioTcs Mo JIBHKEHHUIO CETKH U
neperieTaroTcs, GopMupys monotHo Oymaru. Creayroliyue MaHUIYJIAIUHA 3aKII0Yal0TCs B €ro
MPECCOBAHUU M CYIIKE: MPOXOJS Yepe3 MIIMHAPUYECKUE TPECChl, OyMaKHOE MOJIOTHO OT/AAeT
BJIAry M Bce OOJIbIIE YIUIOTHSETCS; MOCie MPOXOXKICHHUS CYUIMJIBHON YacTH B OCHOBE OCTaeTCs
ik 8% BOJBI, MPOMIS MEXKIY KallaHApaMHd, TMOJOTHO CMAaThIBaeTCS B OOMNBINOW PYJIOH U
noasepraercs peske. [Ipexae yueM nomnacte Ha KaJlaHIpbl, OCHOBA IO/IBEpraeTcs MesnoBanuio. OHa
MTOKPBIBACTCS BOJHOU CYCIIEH3MEH, COCTOSIMIEH U3 KIICEBBIX M MUTMEHTHBIX JI00aBOK, MPUIAOIIHX
el I71aJIKOCTh M BBICOKHE IeYaTHhIC KauecTBa[7].

4 cragus - HakaTKa. ['oToBas Oymara HaMaThIBaeTCs HA MIMYJIO U B BUC PYJOHOB IMOCTYIAET Ha
JaibHEWIIee Mporu3BOICTBO[ 8]

Jist Ka)KI0T0 ATara Mpou3BOJICTBA HOBOI OyMaru TpedyeTcs OrpOMHOE KOJIHMUYECTBO YHCTON
BoJibI. [10 olleHKam 3K0JIOTOB, HAa MTPOU3BOACTBO OJHOTO JiMcTa dopmara A4 yXoauT mopsiaka 7
JUTPOB KUJIKOCTU. Vcronb3oBaHHAsE BOJA BO3BpAIA€TCSd B PEKU U 03€pa, a BMECTE C HEH u
TOKCUYHBIE KOMIIOHEHTBI, KOTOPBIE JakKe B CaMOM Majoi KOHILIEHTPAIlUU MPEACTABIAIOT YIPO3y

JUTSl BCEX JKUBBIX OpraHu3MOoB|[8].

4.MeToaMKa U3roTOBJIEHUS OyMaru

[IpoBoas uccnenoBanue, Mbl MOCTABUIIM MEpel COOON CIEAYIOUIYIO Leb: apoOupoOBaTh
CYLIECTBYIOIME CIIOCOOBI MONyYeHHs OyMaru myTéM rnepepaboTKi BTOPUYHOTO CHIPBS, BBIBUTh
ONTUMAJIBHBIC CITOCOOBI, pa3padoTaTh CBOM CIIOCOOBI MOTyUYEHUS OyMar.
1 cnoco0: nonydyenue Oymaru U3 MakyJIaTypbl:

a) co3maéM dKpaH M3 OJHOM PaMKH U MPHUKPEIUICHHOW Ha HEe CETKU. 3aTeM H3MebyacM
Oymary TMOrpyXHbIM OJE€HIIepOM, MpelBapUTENbHO 3aMouMB ee Ha 4 yaca. [lomyuaem
nysibiy. BeutrBaeM ee B 00JIbInyto EMKOCTB ¢ BoAoH. [lorpyskaem paMKy B BOAHYIO CMECh
MYJIBIIBI, TAK YTOOBI HAa paMKe OKa3aJics TOHKUHN cIoii B 1-2 MM MyJIbITbL. 3aTEM MOTHUMAEM
paMKy ¥ JJaeéM CTe€4b BOJE, yJaJIIeM JIMLIHIOW Biary ryokoi. [lepeBopaurnBaeM Ha TKaHb
u youpaem skpas. Ha npoTspkeHHH CyTOK JjaeM JIMCTy OyMaru Bpemsl BHICOXHYTh. [lanee
aKKypaTHO CHMMaeM Oymary ¢ TKaHU. PasriaxuBaem IMpH MOMOLIM yTIOra U oOpe3aem

kpas (TiKTok).



b) Bropoit BapumanT c noGaBneHuem kies [IBA. TlpoaenbiBaeM Bce BBIIMICYKa3aHHBIC
JeicTBUs (CMOTPUTE MYHKT @), HO Ha JTale IMOJyuyeHHs IyJbIlbl 100aBiseM B CMeCh
nyJbIbl ¢ Bogol (3 nutpa) 651 kies [IBA.

C) TpeTwuii BapuaHT ¢ 100aBiecHUEM KpaxMaia. [IpoienibiBaeM BCe BhIIICYKa3aHHbIE TEHCTBUS
(cMOTpHUTE MMyHKT a), HO Ha ATaIe MOJy4YeHUs MyJbIIbl J00aBISIEM B CMECH ITYJIbIIBI C BOJOU
(3 nuTpa) KpaxManbHBIA KIIeHCTep, MoIy4eHHbIH pa3BeaeHueM 200r kpaxmana B 500 miu
KUTISITKA.

2 croco0: pexeM O0COKY, KpanuBy ABYJOMHYIO, ITUPUILY PACKUAUCTYIO Ha HEOOJBIINE KYyCOUKH,
KJIaA€éM B KacTproio. 3aJiuBaeM BOAOW M JoBoauM a0 kuneHus. 3arem 70r ménoun (NaOH)
pactBopsieM B 250 mu xosionHOW Boibl. M BhUiMBaeM B KacTproyito ¢ TpaBod. Ha 30 MunHyT
OCTaBJIsIEM Hape3Ky TpaB B pacTBope. OCTyaeM IIEIOYHOM OTBap, CIMBAEM €r0 U HaYMHAEM
MPOMBIBaTh TpaBy Ha cuTe MoA cTpy€i Boabl. [IpoMbITyio TpaBy momemiaeM Ha CyTKH B
orOenuBarenb. [IpoMbpiBaeM 1OJ MPOTOYHOM BOAON MOJTYYHMBINYIOCS Maccy, H3Melb4yaeM ee
OyieHIepoM 110 KoHcucTeHuu mope. Jlo6asnsem ket [IBA B momyuuBnyrocs mysbiy. bepem
9KpaH U BBIKJIQJbIBAEM Ha HEro myJbhy. KnéM, korjga cTedér BoAa, MepeBOpauYMBaEM dKpaH Ha
TKaHb U CHHMaeM paMKy. PackiajpiBaeM MOACYUIEHHbIE JHUCThI Oymaru IMoj Ipecc. 3aTem
pasrnaxkuBaem yTiorom [9]. Ilupuny m ocoky 3amaumBanu 6e3 menouu. Llupuiy Toapko B
otOenuBarese Ha CyTKH, a OCOKY 3aMayMBald B OTOenuBaTene Ha 3 CYTOK, 3aT€M B XJIOPHOM
pacTBope (4 XJIOpHBIX TabNeTK B 1,21 BOBI) Ha 2 CYTOK.

3 croco6: OymMary MOXHO U3TOTOBUTH U3 OKOJIOTIJIOTHHKA OOBIKHOBEHHOTO OaHaHa.

OunmaeM OaHaHBI OT OKOJIOIUIOAHMKA (KOXKYpHI). baHaHOBBIE IIKypKH 3aMauynBaeM B COJICHOM
BOJIE Ha TpH JHsA (B 2 JUTpax BoJbI pacTBopsieM 250r moBapeHHO# comu). [locie 3Toro octpeim
HOXXOM CYHINIaeM MSIKOTb C BHYTPEHHEH 4YacTH MIKYpPOK, IIKYPKHU MPOMBIBAEM IOJ MPOTOYHOM
BOJIOHM, MPOCYIIMBAaeM Ha XJIOM4aToOyMakHOW canderke, GopMmupys HYXHBIM (opMaT aucTa
nanupyca. 3aTeM BBIKJIaJbIBAEM BTOPOM CJIOW B MEPIECHINKYISIPHOM HAIpPaBIECHUHU, HAKPHIBAEM
BTOpOH canderkoil ¥ TpWKUMaeM TsOKeIbIM 1peccoM. [lpu  ¢GopMHpOBaHMM JTHCTOB
HCIIOJIb30BATIUCH 2 C1I0C00a: BHEIIHEH I1aIKOH CTOPOHOM OKOJIOIIOAHKKA HAPYKY U BHYTPEHHEH
HIEPIIABOM CTOPOHOH OKOJIOIJIOJHUKA HapyXKy. E’keHEeBHO NpPOBOIMM CMEHY calderok u
npocmarpuBaem GopMupyemyro oymary. [lox nmpeccom Oymara Haxoaunacek Heaento [10].

4 cnoco0: Oymara U3 COCHOBBIX ONWJIOK M JAp. pacTeHui. lleproguueckn moMemmBas, BapuM
OKOJIO CYTOK (KeJaTelbHO HE MEHbIIe) B OOBIYHON Boje ONMUJIKU. J[oOaBisieM KayCTHYECKYIO
COIy, MOXXKHO BOCIOJIB30BaThbCsl NHIIEBOW. J[s manpHeWIneld paboThl HYXKHO MOJITOTOBUTH
€MKOCTh (ITPOTHBEHB) U JIeJIaeM PaMKy C HaTSHYTOM Ha Hell mapiiel (ceTkoii). [Tocne Bapku, 6epem
JypIIar, IPOMbIBAEM OIMJIKH OT COJIbI M OTKUMAEM MX C IOMOIIIbIO Mapiiu. Bo3Bpaliaem onuiaku

B KacTproo (0e3 Bombl!), mo0aBisieM MOJICTaKaHa Kpaxmana, 3aiuBaMm Bojaou (1:1) m craBum
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OIATH Ha OTOHB. Kak TONBKO 3aKUTIUT, H3METTbYaeM OIMIIKH (TECTUKOM B CTYTIKE WIIH OJICHIIEPOM)
710 OIHOPOJIHOW Macchl. Jlanee 3ajiuBaeM Maccy B €MKOCTb, IPOMakMBaeM (MOXXHO Ta3eTaMu),
MIepeBOPAUMBAEM U aKKypaTHO OTJIEIIsIEM JIUCT OT EMKOCTU. HakpbiBaeM ra3etoit ¢ 1ByX CTOpPOH,
KJaJeM TOoJ mpecc Ha 3-5 MUHYT. AKKypaTHO BBHIKJIAQJbIBaeéM JHCT Ha (ONbry (MIu Ipyrou
Matepuaia) W cymmM (coiHie, Oartapes, AyxoBka, yTior). Jms myumero 3ddekra HyX)HO
M3MeNbYaTh Ha Oosiee MENKUE KyCKH U 3aIMBaTh TOHKO[ 11].

Croco6 5: Oymara u3 Bertomm. YToObl crenath Oenyio Oymary, HEOOXOIUMO MpPaBUIBHO
MOATOTOBUTH BETOIIb, U3MEIBUUB €€ Ha BOJIOKHA. CTapoe, HEHY)XHOE TpsMbe pa3pe3aroT Ha
JIOCKYTBI, OYMILAIOT €r0 OT MycOpa M IbUIM, [OCJIE€ YEro MPUCTYMAIOT K BIaKHOM 0OpaloTke.
Hebonpias "crupka" He TOJNBKO yCTpaHsSET KUPHbIE MSTHA U TPYAHO BBIBOAUMYIO I'Ps3b, HO U
YaCTUYHO OO0ECLBEYMBAET CBIPhE, JIEJIA€T €ro BOJIOKHAa Oonee poixibiMH. Jlyuime Bcero
CIPAaBIISETCS C ATOU 3a/laueil Morpy>kKeHre BETOIIX B BOJLy CO LIEIOKOM - B Hallle BpeMsl, TyMaro,
HE XYK€ 3TO CAETAI0T U COBPEMEHHBIC CTHpAJbHBIC MOPOIIKU. 1lociie CTUPKH TPSIKH MEJIKO
peXyT (dYamie BCEro - ¢ TIOMOIIBI0O MEXaHWYECKHUX TMPHUCIOCOOJICHUHN), W TOJABEpraroT
orOenuBaHu0. TPaAULMOHHO JUIA 3THUX LIE€JEeH MCIONb3YyeTCs XJIOpKa: B BHJIE XJIOPHOM M3BECTH
WM XJIOPHOTO Ta3a, MPOIYIIEHHOTO Yepe3 BOMY. 3aTeM ChIpbe TIIATENbHO MPOMBIBAECTCA U B
KOHEYHOM HTOre€ IPUOOpETaeT BUJ KAIUIIBI )KEITOBATOTO IBETa. YTOOBI N30aBUTHCS OT KEATOIO
OTTEHKa, TPAMUYHYIO0 Maccy CJIeTKa MOJICHHUBAIOT HEOOJBIINM KOJUYECTBOM TOITyO0ON KpacKu:
yJIbTpaMapuHOM, UHIUTO U T.1. UT0OBI OymMaxkHast Macca Oblia 6osiee 0IHOPOTHON U IUIOTHOM, B
Maccy J1o0aBistoT kieil. HexxenareabHO HMCIONIBb30BaTh KIIEEBBIE COCTABBI, IPUTOTOBICHHBIE HA
KMBOTHOW OCHOBE - BIIOCJICICTBUU Takas Oymara CTaHOBUTCS JIOMKOM, XpyIKoil 1 mpuoOperaer
KENTH3HY. YroObl TOIYYUTH TPAAUIMOHHO-TIPUBBIYHBIE HaM JIUCTBI OyMaru, TYCTYIO
OyMa)kHYIO0 Maccy cJerka pa3BOJAAT BOJAOH M pa3IUBalOT TOHKUM CIIOEM Ha POBHOM MOBEPXHOCTH,
ocJie 4ero JoOMBaoTCs yIajJeHHs U3JIMILKOB BOAbBI U 3aryCTeHHs OCHOBBI. [Ipoiie Bcero yopars
BOJ1Y, €CJIU MPOIIEIUTh MAaCCy Yepe3 OUEeHb YacTOe CHUTO. B mpHHIIKIIE, OCTaBIIYIOCS HA CUTE Maccy
y>K€ MOKHO OCTaBJISITh JUIsl IPOCYILKH, HO 3aMEUYEHO, YTO MOJIYyUYHUBIIascs TaKUM oOpa3oM Oymara
CTAaHOBUTCS PBIXJIOH, HIEPOXOBATOM M HE OYEHb Kpenkod. bymara ¢ HamiydimmMm KayecTBOM
II0JIy4aeTCsl, €CIM OCHOBHYIO MacCy CHauaja IpOLEIUTh Yepe3 KPYNMHOE CHUTO, Ha sYerKax
KOTOPOTO OCSIyT MOCTOPOHHKE MPUMECH, 3aT€M B COCY/, KyJla CTEKJIa MpoleKeHHass OyMaxKHast
OCHOBA, MOTPYKAIOT PaMKy C MEJIKOM CeTKOM M KphILIKoil. PaMKy ¢ TOHKHUM cioeM Oyaymieit
OyMaru BBIHHMAIOT, IPUBENIS €€ B BEPTUKAIBbHOE MOJIOKEHHUE U Jal0T cTeub Boje. Jlanee paMky
KJIaayT Ha JOCKYT MIEPCTSHOW TKAaHM WIM CYKHA, TEepeBOpayMBaroT (opMy OBICTPBIM, HO
OCTOPOKHBIM JIBUKEHHEM, YTOOBI JINCT ChIPO Oymaru ocTajicsi Ha 3Toi TkaHu. BmecTto mepcTu
WIM CyKHAa MOXKHO MCIIOJIb30BaTh ()JINC, CTapble MPOCTHIHU WJIM TMOJOTEHNA - T.€. MaTepHAaJIbI,

Xopomo BIIMTBIBAIOIIUEC BJIary.
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[IpenBapuTenpHas cynka OyMaru mpoXoIUT MOJ MTPECCOM - OT 3TOTO He TOJBKO Biiara ObicTpee
ucrnapsieTcs, Ho U BBIPABHUBACTCS, YIUIOTHSAETCS M pasriiaxuBaercss TekcTypa Oymaru. Ctomnka
CBIPBIX JINCTOB, JIEKAIIMX HA JIOCKyTax TKaHW, IOJBEPraeTcs pPaBHOMEPHOMY BO3JICHCTBHUIO
1r000ro0 TsKeNIoro npeaMeTa. Yem TOHbIIE TOJHKEH OBITh IUCT OyMaru, TeM OoJibliee KOJTUIEeCTBO
pa3 ero moaBepraioT BO3ACHCTBHUIO Mpecca. Ho BaXXHO MOMHUTH, YTO JIUCTHI IPU MPECCOBAHUU
MOTYT CIUIAThCs, IIO3TOMY HEOOXOJMMO CTOIKY IEPUOJMYUECKH "TacoBaTh", MOCIEe Yero BHOBb
BO3/I€HCTBOBATH JTaBIICHUEM TSKETIOTO npeaMera.
[ocne aTX MaHUMYJISIIHI OyMary MoJBEpratoT OKOHYATEIbHOM cylike. CaMblil POCTON CIOCO0
- 9TO W3BJEYb JUCTHl W3-TIOJl Tpecca M pPa3BECHTh HMX CYIIUTh Ha OenbeBoil BepeBke. B
3aBHCUMOCTH OT TEMIIEpaTyphbl IMOMEIIEHHS MPOLECC CYIIKA MOXET 3aHuMaTh 2-3 aHs. Eciu
JHMCTOB HE OYEHb MHOTO, TO JUIA YCKOPEHMS IPOLEcca CYIIKA MOKHO TMOAKIAABIBATh MO HUX
BITUTHIBAIONIMI BJIary MaTtepuai - Hanmpumep, OyMaKHbIE TOJOTEHIA, U MPOJI0KATh CYIIKY MO
MIPECCOM, MEPHOANYECKH MEHSSI BOUTHIBAIOIIYIO OCHOBY. B ToM  cioywae, ecnu  Ha
MOJITOTOBUTENBHOM CTaIUH B TPAMTUYHYIO MacCy He T00aBJISIICS KIIEEBOW COCTaB, TO HEOOXOIMMO
MPOKJICUTH YKe CyXylo Oymary, uHaue oHa OyJeT pBIXJIOW, HEMHOI'O IMOX0XKeH Ha MPOMOKAIIKY.
JIucTel 0OMaKMBAIOT B KJIEH, TTOCIIE Yero elie pa3 cymar [12].

6 cnocob: cmoco0 W3rOTOBIIGHHUS JOMAIIHEH WM aBTOPCKOW OyMaru moxox Ha crmoco0
M3TOTOBJICHUS TIalbe-Malie. 3aMaunBaeTe TyalleTHyto Oymary. Bepknmaere, moOaBisieTe 4yTh-
gyTh Kies [IBA u xnangere ee Ha cerky B pame. Bcee crekaer. Jlaete moacoxnyTts. CHumaere
MOJTYYHMBIIIMICS JTUCT U TIEPEKIIAIbIBACTE IS MPOCYIIKK. 3aTeM Kiajaere moa mpecc [13].
Omnpenenenue kauecTBa Oymar.

1. Ilger Oymaru. llBer Oymaru ompenensuics IMyTeM BH3yaJIbHOTO MPOCMOTpPa OOpasIloB
Oymaru 5 3kcrepTamu.

2. OpHopoaHOCTh 1BeTa. OTHOPOTHOCTH LIBETA OMPEIEIISIIACH ITYTEM BU3YAIBHOTO
IpocMoTpa 00pasioB OyMaru 5 sKCrepTaMu ¢ OIEHKOH MO MATHOAUTbHON mIKaue («5»-
BBICOKOE Ka4ECTBO; «4»- XOpOoIIee Ka4eCTBO; «3»- yIOBIECTBOPUTEIHHOE KAUeCTBO; «2»-
HEYIOBJICTBOPUTEIIHOE Ka4eCTBO; «1»- HE JIOMyCTHMa K MCIIOJIb30BaHUIO) U
OTIpeieNIeHUEeM CPEeHETo apu(hMETHIECKOTO 3HAYCHHUS.

3. Hemnposzpaunocts. Omnpezernsiercss MyTeM IIeYaTH TECTOBOTO JIUCTAa Ha MPHHTEPE H
MOCJIEIYIOLIETO OMpeeNeHUs] TMPO3PaYHOCTH HAMMCEH, IMyTeM MPOCMOTpa TECTOBOM
CTpaHMIIBI Ha CBET C OIpEee/ICHUEM HalleuaTaHHOTO TEKCTa Ha 00paTHOW CTOPOHE JIUCTA.
Enununer usmepenus: npouentsi(%): HopMma: > 91 %; B uneane: 92+ %. Henpo3pauHoctsb
BIMSICT HA TIPOSIBJICHHE OTIEYaTKOB Ha OOpaTHOW cTOpoHe Jucra. Yem BbIIIe
HEMpO3payHOCTh, TEM OOJIbIIE IIAHC, YTO NPU ABYCTOPOHHEW INEeYaTH BTOpasi CTOPOHA

aucTa He OyAeT IPOCBEYUBATD.



12

4. Yno0HOCTh MHCHbMA, HAIUYHUE IIOMEX JUIsl TMCbMa U POBHOCTH MIOBEPXHOCTH. Y JOOHOCTH
NMChbMa, HAJIMYKE IIOMEX U1 IMCbMa U POBHOCTbH ITIOBEPXHOCTH ONPEAEIISINCH IIyTEM
HaIMCaHUsI HECKOJIbKUX CIIOB Ha oOpasiax Oymaru 5 sKkcrepTamu ¢ OIEHKOMU 0
nATHOAIBHOM 1IKane («5»- BBICOKOE Ka4eCTBO; «4»- Xopollee KaueCTBO; «3»-
YIOBJIETBOPUTENIBHOE KAUeCTBO; «2»- HEYIOBJIIETBOPUTEIBHOE Ka4eCTBO; « 1»- He
JIOITyCTUMa K UCIOJIb30BAHUIO) U ONPEAEICHUEM CPEIHEr0 apu(PMETHUECKOTO 3HAUCHMSL.

5. I'mbkocth Oymaru. Omnpenensuiachk MyTeM CKIAAbIBAHNUSA OyMaru B HECKOJIBKO CIIOEB €
COXpaHEeHHEM LieJocTHOCTH OyMaru. CBopaunBaeM Oymaru B TpyOOUKY U IMOCIIEAYIOIIEM
«3armomMuHaemM» (HopMbl OymMaroii.

6. Bosoknucrocts 6ymaru. O6paser Oymaru pa3pbiBaeM BJI0JIb OJHOTO U3 KpPaeB Ha y3KUe
MOJIOCKY ¥ BHUMATENILHO paccMaTprBaeM KpOMKY OyMaru 1o JIMHUH pa3pbIBa.
OmnpenensieM HaJlmuMe CBOOOIHBIX BOJIOKOH B MECTaxX pa3pbiBa U UX XapaKTEPUCTUKU
(MenKue WM KpyIHbIe; OMHOPOAHbIE UM IPyOble C BKIOUeHUsMH) [14].

7. TlnotHocTh Oymaru. IlmoTHOCTE OyMaru omnpezensieM MyTeM B3BEIIMBAHUS 00pasia
o 1
6ymary momansio 0,01 M? u nanbHeiinero pacyera o gopmyie p = 5 * M, re p-

IJIOTHOCTh Oymaru, S-1iomasas Oymaru, m-macca Oymaru. EauHUITBI H3MEpeHMS:

TpamMMbl Ha KBajipaTHbiil MeTp, (r/m?). Hopma: 72—80 r/m2. Ontumanshoe: 80+ /M2,

5. Pe3ynpTathl nccienoBaHusl.

[IpoBons uccnenoBaHue, Mbl CTaBHIIM TIEpes COOOM CIIEAYIONIYIO 1Ielb: anpoOrpoBaTh
pasHble TEXHOJOTMM NPOM3BOJACTBA OyMmMaru M3 BTOPUYHOIO CBIPbS U TNPUPOIHBIX
MaTepualioB € TMOCIEAYIOIMIMM ONpeNeicHHeM KadecTBa MOJy4aeMoil Oymarm.
IIpoBeneHHOE Hccien0BaHKE TOKA3aII0:

1. Tlo uBery Oymaru, BeIpa)K€HHBIM O€JIBIM LIBETOM O0JIafjaeT Oymara W3 BETOIIH, MpU
U3rOTOBJICHUH KOTOPOH MCHOJb30BaJICs oTOenuBarenb. Clerka >KelToBaTblii OTTEHOK
Oenoro 1BeTa UMeeT OymMara u3 BETOIIH, TIPH N3TOTOBJIEHHH KOTOPOH HCIONIb30BaIach
XJlopka, W Oymara u3 KpamuBbl 1 oOpasua. OcranbHble 00pasubl Oymaru
XapaKTEePU3YIOTCS OKPACKOH OT CBETIO-CEpOro A0 Toiry0oro WM 3€JICHOTO IIBETa.
Bbymara n3 6aHaHOBBIX OKOJIOIUIOAHHUKOB MMeeT kKopuuHeBblil 1BeT (I[Ipunosxkenue Ne
1).

2. Tlo onHOpPOJHOCTH 11BETA, MAKCHUMAJIbHBIA Oajll XapaKTepeH i OymMaru U3 BETOILH C
3aMauyMBaHUEM B XJIOPKE M Uil 00pa3IoB, MOJYYEHHBIX W3 TyaleTHOH Oymaru. He

O,Z[HOI)OI[HHﬁ IIBCT XAapaKTCpCH JId 6y'Mal"I/I U3 MakyJartypbl C I[O6aBJ'IeHI/ICM
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KpaxMaJIbHOTO KJieicTepa, OymMaru W3 IMUPHUIBL, U3 OCOKH M KpamuBbl. OCTaabHBIE
00pa3ibl UMerOT O1eHKY oT 4,2 1o 4,8 6ayios ([Ipmnoxenue Ne 1, Ne 2).

Ouenka yao0HOCTM THMChbMa TOKa3aja, YTO HamboJjiee ONTUMalbHas HJs MHChMa
Oymara M3roTOBJIEHA U3 MaKyJaTypsl 0e3 100aBOK U U3 TyaneTHoi Oymaru. CpenHuii
MOKa3aTelslb XapaKkTepeH yisi 00pa3IioB OyMaru U3 MaxkyJaTypbl ¢ JOOABICHUEM KIlest
[IBA, u3 Betomu ¢ 3aMadrBaHUEM B oTOenuBarene W xjiopke. Huszkue mokazatenu
XapakTepHbl s 00pa3loB OymMaru M3 pacTUTENFHOTO CHIPhS M U3 MaKyJaTypbl C
nobasieHreM kpaxmanbHoro kieiictepa (Ipunosxenue Ne 1, Ne 3). Ho B 310 ke Bpemst
Oymara U3 pacTUTENILHOTO CHIPhSI MOYKET MCIIOJIb30BAThCS B IPUKIIAIHBIX LIETISIX.
OTCyTCTBYIOT IOMEXH JJIsl TUChMa B o0Opa3lax OyMaru, MOJIy4YeHHBIX U3 TyaJeTHON
Oymaru W M3 Makyjatypbl 0e3 no6aBok. CpeaHHil TOKa3aTelb XapaKTepeH Ui
oOpa3oB Oymarum M3 Makynarypsl c¢ ngoOamienuem kies [IBA u u3 Beromm c
3aMauyrMBaHUEM B XJIOpKe M orOenuBaTene. Huskue mokazaTenu UMEOT 00pasiibl
OyMaru M3 pacTUTEIBHOTO ChIPbsl U U3 MaKyJaTyphl C J00aBI€HHEM KpaxMallbHOTO
kiaericrepa (IIpunoxenue Ne 1, No 4).

OrneHka poBHOCTH MOBEPXHOCTH OyMmaru mokasajia BHICOKHI pe3ylbTaT y 00pa3loB
Oymard U3 BETOIIM C 3aMauyMBaHUEM B OTOeNMBaTelle W U3 TyalleTHOM Oymarwu.
CpemHue mokas3atey XapaKTepHBI 1l OyMard 3 BETOIIN C 3aMaYHBAHUEM B XJIOPKE,
U3 MakyjaTtypbl 0e3 100aBoK M U3 mupHubl. OcTanbHble 00pa3libl UMEIOT HU3KUE
nokazateinu ([Tpunoxenue Ne 1, No 5).

Bricokast IIIOTHOCTH MPUCYTCTBYET Y 00pa31oB OyMaru U3 BETOLIHN U U3 OCOKU. bymara
U3 OCOKM, HECMOTps Ha BBICOKYIO IUIOTHOCTh, HMEET HHU3KHE I[OKa3aTelH
cuerieHHoctd. CpeHue MoKa3aTrenan y OyMaru u3 MakyjlaTypbl ¢ J00aBieHUE KIes
[IBA u xpaxmaibHOTrO KieWcrepa, a Takxke y Oymaru u3 kpanusbl 2 obOpasma. Ilo
KayecTBy Oymara cxoiHa C TBEPIBIM KapTOHOM M Hauboiee yaoOHas s
UCIIOJIB30BaHuUs. MeHbIIas MII0THOCTh MPUCYTCTBYET B 00pa3liax U3 MaKyjIaTypsl 0e3
n00aBOK, U3 TyaJeTHON OyMaru, u3 Kpanusbl 1 obpasua u u3 mupuisl. Camas HU3Kas
IUIOTHOCTH y OyMaru u3 6aHaHOBBIX OKoJIOIUIOAHUKOB (ITpunoxenne Nel, Ne6).

Bce mnpoamarHoctupoBaHHBIEe 00pa3ibl OyMarn HMMEIOT BBICOKHH TOKa3aTelb
HEMpO3pavHOCTHU B nuanazoHe ot 91-92%. Ho Oymara u3 maxkysiatypsl ¢ 100aBiIeHuEM
KpaxMajbHOI0 KieWcTepa Mmpo3payHa B MecTax ero BKparuieHus. HempospadHocTh
o0pa3ioB Oymard u3 0aHAHOBBIX OKOJIOIUIOJHUKOB, M3 BETOIIM C 3aMavyMBAHHEM B
XJIODKE U M3 OCOKHU OIPEAETUTh HE YJAlOoCh, TaK KaK TECTOBBIA JIMCT HE HMMEET

BO3MOXKHOCTH JU1sl neyat Ha npuHTtepe (IIpunoxxenne Nel, Ne7).
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8. Bricokas THOKOCTh HaOJIOJIaeTCS Y O0pa3loB OyMaru M3 MakyJaTypbl ¢ JO0OaBIICHUEM
kies [IBA. Bymara crubaercss 3 paza u npu cBOpayMBaHMM B TpyOOuKy He oOpasyer
pa3pbiBoB. OcTanbHbIe 00pa3Ibl, 32 UCKIIOUEHHEM OyMmard M3 pPacTUTENBHOTO CHIPHS,
KOTOpasi JIOMaeTcs WM pacchlmaeTcss npu crubanum, crubarorcs 1-2 pasa, mnpu
CBOpauMBaHUM B TPyOOUKy 00pa3yroT pa3pbisl ([Ipmnokenue Nel).

9. OTCyTCTBYIOT BOJIOKHAa Y 0OOpa3loB U3 TyajdeTHOM Oymarm M u3 OaHaHOBBIX
okojomonHukoB. Ho Oymara u3 0OaHaHOBBIX OKOJIOIJIOJHUKOB IIOJIy4YeHa MyTEM
COCIMHEHUS IENbIX yacTed KOXXyphl OaHaHa, MMOATOMY HE pasfelsieTcs Ha BOJIOKHA.
Menkue BonokHa HaOI0gar0TCs y 00pa3ioB Oymaru U3 MakyJaTyphl ¢ J0OaBICHUEM KIIes
[IBA u kpaxmManpHOro kieiicrepa, Oymaru u3 BeTOLIM C 3aMayMBaHHEM B XJIOPKE, W3
KpanuBbl ¥ mupHibl. KpynmHbie BosiokHa y 00pa31ioB Oymaru U3 MakyJiaTypbl 0e3 100aBoK,
U3 BETOLIM C 3aMayMBaHMEM B OTOENMBATeNe M M3 OCOKU. BKpamjeHus OTCyTCTBYIOT B
oOpasnax Oymard W3 BETOIIHM, OCTAIbHBIE BOJOKHHCTBIE OOpa3Ibl MMEIOT BKIIOYCHUS

(ITpunoxxerne Nel).

3akiaroueHue
HecMmotpst Ha Bce cOBpeMEHHBIE TEXHOJIOTHYECKHE JOCTHXKEHUS, POU3BOJICTBO OyMaru

peai3yercsi 1O TEXHOJOTUsM, pa3pabOTaHHBIM €lle B JIOMHAYCTPUAIbHBIA IEpPUOJ
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CYIIECTBOBaHHS OOIIECTBA, W C HCIOJB30BAHUEM JIPEBECHOTO CHIPhS, KOTOPOE MOKET OBITh

UCIOJb30BAHO B MOJY4YeHHH Oojiee BOCTpeOOBaHHOM HpoayKiuu, yem Oymara. Ilpu sTom

COXpaHEHHE JIECOB SIBIISICTCS OJHUM U3 MyTEH pEeIIeHUs] YKOJOTHIECKONW MPOoOIeMbl H3MEHEHUS

KJIMMaTa, CBA3aHHOE C MApHUKOBBIM 3(ddexToM. [loaToOMy mMOMCK HOBBIX TEXHOJIOTHH

MPOU3BOJICTBA OymMaru JOJDKEH CTaTh OJHUM W3 MyTeH MOACPHU3AIMHU LEJUTIOI03HO-0yMaxXHOM

MPOMBIIUICHHOCTH. Peanusys qaHHOe McciieloBaHue, MBI ITOCTaBHIIN Tepe]l cOOO0H CIIeyIONIyTo

1eNb: anpoOupoBaTh CYIIECTBYIONINE HEMPOU3BOJACTBEHHBIC TEXHOJIOTHH MOJy4YeHUs] OyMaru u

pa3paboTaTh HOBBIE TyTEM IepepabOTKN BTOPUYHOTO CHIPhS M €r0 AIbTEPHATUBHBIX HCTOYHHKOB.

o pe3ynbraTtam paboThI MOKHO CIENaTh CIEIYIONNE BHIBOJIBL:

1. V3yuyeHune TeopeTndyeckoro Marepuana o0 HCTOPHH CO3IaHMs Oymaru, e€ TUIax M CBOMCTBAX,
CYUIECTBYIOIINX TEXHOJOIMH IMPOU3BOJACTBA, IO3BOJIMJIO OINPENEIUTh OCHOBHBIE CHOCOOBI
NPOM3BOACTBA OyMark U KpUTEPHH OLIEHKH €€ Ka4ecTBa.

2. Ha npaktuke ObUIH MPOAHATU3UPOBAHBI CIIOCOOBI MOJTydeHHs OyMaru u3 MaKkyJiaTypbl, BETOIIH
U PACTHTENBHOTO CHIPhs. Pe3yIbTaTUBHBIM M MEHEE pecypco3aTpaTHBIM CIIOCOOOM SIBISETCS
M3rOTOBJIEHHE OyMaru M3 MakyJaTypsl 0e3 Kakux-110o 100aBok. bymara u3 ajapTepHaTHBHOTO
PACTHTEIFHOTO CHIPhSI UMEET HU3KHE MUCYNe NOKa3aTeIH, HO MPUTOHA JUIS IEKOPAaTUBHOTO
UCIIOJIb30BaHUSI.

3. Pa3paboTaHbl BapuaIiy UCIOIB3yEMBIX TEXHOJIOTHH MPOU3BOJCTBA Oymary.

4. Tlo utoraM CyMMapHOM OIIEHKM KadecTBa OyMaru BBICOKHE IOKa3aTeNM XapaKTepHbI Ui
00pa3IioB U3 TyaJleTHON OyMaru u U3 MakyJaTyphl 0€3 100aBOK.

5. B pabote mpezncraBieHbl PeKOMEHJAAIMHM MO HCIOJIb30BAHUIO apOOMPOBAHHBIX CIIOCOOOB
MPOU3BOJICTBA OyMaru U3 BTOPUYHBIX M aTbTEPHATUBHBIX HCTOYHUKOB CBHIPbSL.

B nenom, npoBeneHHas paboTa mokasaia, 4TO BO3MOKHO M3TOTOBIICHHE OyMaru, UCIIONB3YsI

HETPAJMIIMOHHBIC TEXHOJOTHUH TPOM3BOJCTBA, KOTOPHIC XPAHAT MOTEHIMAI IpeoOpa3oBaHUs

CYHICCTBYIOIUX CIoco0OB U3rOTOBJICHHUS 6YM8.FI/I.

JIuteparypHble HICTOYHUKH
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https://snegurochka-paper.ru/articles/istoriya-vozniknoveniya-bumagi (zmarta odpamieHwust
15.10.2022)

https://www.vseobumage.ru/1310/istoriya-bumagi-epohi-razvitiya/ (mara odpamieHust
30.10.2022)
https://elar.usfeu.ru/bitstream/123456789/3222/1/Davydova.pdf#:~:text=buo-
pedaitnuar%20npencrapnsaer?%20c060i1%20rny60kyr0%20XuMUYECKYT0,JiecoMaTepral
b1%2C%?20nunomarepuansi%20u%20rommBabie%20Marepuansl  (J1aTa oOpanieHus
30.10.2022)
https://dzen.ru/media/id/5f0c911b916fcc1d24f73ee2/bumaga-istoriia-poiavleniia-i-
sposoby-izgotovleniia-60a6335b3733570555583864 (mara obparienus 15.10.2022)
https://rul.warbletoncouncil.org/tipos-de-papel-7927#menu-8 (mara oOpareHus
16.11.2022)

https://fosbo.ru/2770/bumaga-i-ee-svoistva/ (aara obparenus 27.11.2022)
https://vtorexpo.ru/makulatura/sovremennye-tehnologii-izgotovleniya-bumagi.html (gara
obpamenus 27.11.2022)
https://koronaspb.ru/articles/proizvodstvo-bumagi/#info__technologies(aara obparenus
27.11.2022)

https://lwww.livemaster.ru/topic/384579-bumaga-ruchnoj-raboty-iz-travy (mara
oOpamenus 29.12.2022)
http://www.bolshoyvopros.ru/questions/1998744-kak-sdelat-bumagu-iz-bananovoj-
kozhury.html (nara o6pamenus 03.01.2023)
https://filosofyfree.ru/kak-sdelat-bumagu-iz-sosnovyx-opilok-i-dr-rastenij (mata
obpamenus 03.01.2023)

http://www.craft-retro.ru/2017/08/blog-post_29.html(1ara o6parenus 03.01.2023)
http://www.bolshoyvopros.ru/questions/248341-kak-sdelat-bumagu-svoimi-rukami-v-
domashnih-uslovijah.html(nara o6pamenus 03.01.2023)
http://pedagogic.ru/books/item/f00/s00/z0000070/st008.shtml Bymara - matepua

BOJIOKHUCTHIN (aara oOpaienus 29.03.2023)


https://ru1.warbletoncouncil.org/tipos-de-papel-7927#menu-8
https://fosbo.ru/2770/bumaga-i-ee-svoistva/
https://vtorexpo.ru/makulatura/sovremennye-tehnologii-izgotovleniya-bumagi.html
https://koronaspb.ru/articles/proizvodstvo-bumagi/#info__technologies
https://www.livemaster.ru/topic/384579-bumaga-ruchnoj-raboty-iz-travy
http://www.bolshoyvopros.ru/questions/1998744-kak-sdelat-bumagu-iz-bananovoj-kozhury.html
http://www.bolshoyvopros.ru/questions/1998744-kak-sdelat-bumagu-iz-bananovoj-kozhury.html
https://filosofyfree.ru/kak-sdelat-bumagu-iz-sosnovyx-opilok-i-dr-rastenij
http://www.craft-retro.ru/2017/08/blog-post_29.html
http://www.bolshoyvopros.ru/questions/248341-kak-sdelat-bumagu-svoimi-rukami-v-domashnih-uslovijah.html
http://www.bolshoyvopros.ru/questions/248341-kak-sdelat-bumagu-svoimi-rukami-v-domashnih-uslovijah.html
http://pedagogic.ru/books/item/f00/s00/z0000070/st008.shtml

Tabnuia oreHKH KadecTBa 00pa3IoB Oymaru.
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[Ipunoxxenne Nel

Tun 6ymaru et Oymarun | OnHopoauocts | Hempospauno | Yno6Hocts | Hamuune | PoBHocTh | I'mOKoCTh Bonoknucrocts | IlnoTHOCTB
BETa CTb nUcbMa omMex MIOBEPXHO
TUTst CTH
nUchbMa

bymara u3 Csetno-cepast, | 4,6 6anna 92+% 4,8 6amna | 4 Oamna 3,8 banmma | CBopauuBaercs 1-2 | BomnokHa 270 r/ M?
MaKyJaTypbl cepasl. pasa, o0pazys KPYITHBIE C
6e3 1o6aBok pa3phIBBL BKITIOYCHUSIMHU.

Copaunbasch B

TpyOOUKy, 00paszyer

pa3psiBbl. Huzkas

TUOKOCTb.
bymara u3 O 4,2 Gamna 92+% 4 Gamta 3,4 6amna | 3,2 6anmma | CBopaunBaetcs 3 Bonoxna menkue | 335 r/ M?
MaKyJIaTyphl C | CBETJIO-CEPO- (3aTpyaHeHa pasa, He 00pa3ys BKJIFOUEHUSIMHU.
nobaBieHreM | roay0oro 1o neyaTh, Kpast Pa3pHIBBL
kiest [IBA ceporo. MPO3payvHBbl). CBopauunBascCh B

TpyOOuUKy, HE

o0pasyeT pa3phIBHI -

BBICOKasi THOKOCTb.
Bymara u3 Ot cepo- 3,6 Gamra 92+% 3,2 6ayiura | 1,8 Gayura | 2 Gama CBopaunBaercs 2 Bonokna 368 1/ M?
MakKyJaTypel ¢ | rony0oro o (mpo3pauna B pasa, obpasyer MEJIKHUe ¢
no0aBIEHUEM | CEporo. MecTax pa3pBIBBI HAa CTUOAX. | OONBIIMMHU

B tpy6ouky He BKITIOYCHHUSIMHU.
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KpaxMajibHOTO BKparuIeHUs CBOpAuYMBACTCS —
KIercrepa KIIencrepa). OYEHb HU3KAas
Ir'MOKOCTb.
bymara u3 oT 4.4 Ganna HE 1,2 6amna | 2,6 6ayma | 3,2 6ayma | mpu CrUOaHUHU HET BOJIOKOH 145 1/ M?
0aHaHOBBIX KOPUYHEBOTO OTIpEIEIISETC JIOMAIOTCSI, OYCHb
OKOJIOIUIO/IHUK | 10 KOPUYHEBO- o HU3Kasi THOKOCTh
OB YEepHOTO
bymara u3 OembIi 4,8 Gamna >91 % 3,6 bamta | 2,8 6ayma | 4,2 6ayuta | ckiagbIBaeTes 2 BOJIOKHA 502 1/ M?
BETOIIH C pasa, CBOpaunBaeTcs | KpyIHBIE,
3aMavyrMBaHUEM B TpyOOUKy U HE OJTHOPOJIHBIC
B JIEPKUT GopMmy,
oTOenuBaresne HU3Kasi THOKOCTh
Bbywmara u3 oT 6enoro 110 5 6ansos HE 3,6 6anna | 2,8 6amna | 4 Ganna cBOpaumnBaetcs | BOJIOKHA MeJikue | 471 r/ M2
BETOIIH C KEITOBATOTO OTIPEIEIISETC pas, oopasys OJTHOPOIHEIC
3aMadyrMBaHUEM o pa3phbIBHI,
B XJIOpKE CBOpPaYMBAsCh B
TpyOOUKY, pa3pbIBbI
He o0pasyerT, He
IepKUT Gopmy,
HU3Kasi THOKOCTh
Bymara u3 OT Ceporo 10 5 6amoB 92+% 4,6 bamma | 4,8 bayma | 4,8 Gayuta | cBopaumBaeTcst 2-3 | HET BOJIOKOH 211 r/ m?
TyaJeTHOU TEMHO-CEPOro pa3a, CBOpaunBasiCh
Oymaru (mecouno- B TpyOOUKYy,
CEeporo) oOpasyeT pa3pbIBbI,

cpenHsisi THOKOCTh




19

bymara u3 OT CBETJIO- 3,8 bamna 92+% 3 Gayna 2,2 6amna | 2,8 OGaiia | mpu crubaHuu BOJIIOKHA MeJIkue | 236 1/ M2
KparuBbl KENTOTO JI0 JoMaercsi, 00pa3yer | OJHOPOJHbBIE
(oOpaser 1) KENTOTrO pa3phIBLI
bymara u3 OT cepo- 3,2 Oayta 92+% 3,4 6amna | 2,4 6anma | 2,6 6annia | mpu cru0aHuun BOJIOKHA Menkue | 405 r/ m?
KpamuBbI 3eJIEHOTO 10 JoMaeTcsi, 00pazyeT | OJIHOPOJHBIE
(oOpaser 2) CepO-KEJITOrO pa3phIBBI
bymara u3 3€JICHBII 2 Gamna 92+% 1 6amn 1,2 6anna | 4 Gamna pu CrubaHuu BonokHa Meskue | 300 r/ M2
ITUPUILIBL pa3HbIX JOMaeTcs OJIHOPO/IHBIE

OTTCHKOB
bymara u3 3€JICHBII 2 Gamna HE 0,8 6anmnma | 1 Gamn 1,6 6anna | mpu crubaHuu BOJIOKHA 520 r/ M2
OCOKH pa3HbIX OTIpEICTISIETC pacchImaeTcst KpYITHBIE

OTTEHKOB ST HEOJTHOPOJTHBIC
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[Mpunoxxenne Ne 2

Jlnarpamma nokasaresiei oJHOPOJHOCTH I[BeTa 00pa3ioB Oymaru (B Oannax).

6 B Bymara u3 Makynatyphl 0e3
J00aBOK

B bymara 13 MakyJaaTyphl C
nobasnenueM kies [IBA

B bymara u3 MakyJaaTypsl C
n00aBIeHNEM

aXMaJIbHOIO KilelcTepa
u ara u3 0OaHaHOBBIX

OKOJIOIIJIOAHHUKOB

B bymara u3 BETOLIH C
3aMAa4YNBAaHUEM B

TOeBaTeNe
B bymara n3 BETOIIH C

3aMa4YuBaHHUEM B XJIOPKE

¥ bymara u3 TyaneTHoH
Oymaru

[ bymara 13 KpanuBbl
(obpaser 1)

OxHOPOAHOCTH I[BETA B DajLIax

bymara u3 kpanussl
(obOpaszer 2)

M bymara u3 IupUIbI

' bymara u3 oCoku

[IIxana oneHuBanus B Oawiax:
«5»- BBICOKOE Ka4eCTBO; «4»- XOpOoIee Ka4eCTBO; «3»- yIOBICTBOPUTEIHLHOE KAYECTBO
«2»- HEYIOBJIETBOPUTEIHHOE KaUeCTBO; «1»- HE MOMyCTHMa K UCIIOJIb30BAHHIO
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[Mpunoxxerne Ne 3

Jlnarpamma nokasaresei yi00HOCTH MHchbMa Ha oOpasiax Oymaru (B Oamnax).

Yno0HOCTL MUCHMA B 0aj1j1ax

6

B bymara u3 MakyJaaTypel 0e3
J1I00aBOK

B bymara U3 MaKymnaTypsl ¢
nobasieHuem kies [IBA

¥ bymara u3 MakyJaaTypsl ¢
n00aBIeHUEM KPaxMaJbHOTO

KJIeiicrepa
B bymara u3 6aHaHOBBIX

OKOJIOIIIOJJHUKOB

¥ bymara u3 BETOLIU C
3aMa4lBaHHUEM B

orOenuBarene
B bymara u3 Beromuu ¢
3aMa4YMBaHUEM B XJIOpKE

I bymara u3 TyaneTHoil Oymaru

I bymara u3 KpanuBsbI (00paserr
1)

Bymara u3 kpanuBsl (0Opaser
2)

¥ Bymara u3 MHPHLEL

I bymara u3 0Coku
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[Tpunoxenue Ne 4

Jlnarpamma nokaszateneil oneHkH oOpa3loB OymMard Mo KpUTEpUIO HaIUYKMe TOMeX Ul HMChbMa

(B Oaax).

Hajanuune momex 11 muchbMa B 0aj1ax

B bymara u3 MakyJaTypsl 0e3
J00aBOK

B Bymara U3 MaKymiaTypsl C
nooOasienueM kies [IBA

¥ bymara u3 MaxKyJaaTypbl C
JI00aBJICHNEM KpaxMaJbHOTO

KJeiicrepa
B bymara u3 0aHaHOBBIX

OKOJIOIIJIOAHHUKOB

B bymara u3 BETOIIH C
3aMa4yvBaHUEM B

orOenuBarerne
bymara u3 Berowmu ¢
3aMaYMBaHUEM B XJIOPKE

¥ Bymara u3 TyajaeTHOW OymMaru

B Bymara u3 kpanuBsl (oOpaszer]
1)

Bymara n3 kpanussl (oOpazer
2)

M bymara u3 IupuIbl

' bymara u3 ocoxu
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ITpunoxenne NeS

Jlnarpamma mokaszatesneil OleHKH 00pa3ioB OyMaru 1mo KpUTEpUI0 POBHOCTh TTOBEPXHOCTH
Oymaru (B 6auiax).

B Bymara U3 Makynatypsl 0e3
J00aBOK

B bymara U3 MakyJaTypsl ¢
nobasienneM kies [IBA

B bymara U3 MakyJaTypsl ¢
n00aBIeHUEM

KpaxMaJbHOro Kieiicrepa
® bymara u3 OaHaHOBBIX

OKOJIOIIJIOJHHUKOB

B bymara 13 BETOLIH C
3aMayuBaHUEM B

orbOenuBaTele
Bbymara u3 Betommu ¢

3aMauYMBaHHEM B XJIOPKE

M bymara u3 TyaJeTHOU
Oymaru

PoBHOCTH MOBEPXHOCTH GyMaru B 6ajiiax

M bymara U3 KpanuBbl
(obpazer 1)

Bbymara u3 kpanuBbl
(obpaszer 2)

M bymara u3 IupULbl

 Bymara U3 ocoku
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[Mpunoxxenne Ne 6

Jluarpamma Iokasateneii OleHKH MIIOTHOCTH Gymaru (B 1/M2).

[noTHOCTH OymMaru B r/m”2

600

500

400

300

200

100

520

B bymara u3 MakynaTypel 0e3
J00aBOK

B bymara 13 MaKkyjiaaTypsl ¢
nobaenenueM kies [IBA

B bymara U3 MakyJaaTypsl ¢
J100aBJICHUEM KpaxMaJbHOTO

Kieicrepa
® bymara n3 6aHaHOBBIX

OKOJIOIINIOAHHUKOB

B bymara 13 BETOILH C
3aMadNBaHUEM B
orOenuBarene

B bymara u3 BeTOIIH ¢
3aMauyMBaHUEM B XJIOPKE

® Bymara u3 TyaseTHOH Oymaru

B Bymara n3 kpanuBsI (0Opasert
1)

" Bymara u3 kpanuBs (0Opaszert
2)

¥ bymara u3 mupHIis!

 bymara n3 ocoku




[Tpunoxenune No7

JluarpaMma OIleHKHM IToKa3aTesne Hempo3padyHocTH o0pa3ioB oymaru (B %).

Henpo3paunocts B %
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10

92 92 92

91

92 92 92 92

B bymara n3 Makynatypsl
0e3 1o6aBok

B bymara u3 MakyJaaTypsl ¢
nobasienueM kies [IBA

B bymara U3 MakyJaTyphl C
no0aBIeHUEM

KpaxMaJIbHOrO Kiielictepa
B bymara u3 0aHaHOBBIX

OKOJIOIIJIOAHHUKOB

B bymara u3 BETOLIH C
3aMauylBaHHUEM B

orOenuBaTene
B bymara 13 BETOIIH C
3aMauMBaHHUEM B XJIOPKE

¥ bymara u3 TyaneTHOR
Oymaru

¥ bymara U3 KpanuBbl
(obpaszer 1)

Bymara u3 kpanusel
(obOpaszer 2)

B bymara u3 mupunsl

I bymara u3 ocoku
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