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IIPEIACI0OBHE

05.‘IEIE-TL MaKpOMOTEKYJIAPHOH XHMHR B HacToAllee EpeMs OypHO passm-
BAETCH, M £e BHIJAKMINISCA YCOEXH OTPAXEHH B MHOTOUHCASHHEIX CTATBAX,
onyOIHKOBAHHEIX B OTEYECTBEHHBIX W 3apylesmusx maganuax., Mer counn meme-
coofpazHeiM ofofmuTe ator Gorateiit maTepmanx B Bufe smoHorpadiin, moaso-
JAKINEH DpeIcTABHTE Bee MHOo0OpasHe yooexos B sToll ofmacTH B HX sHa-
TeHHE INA DAasBHTHA COBPEMEHHOH TEeXHHKH H BCETO HADOJHOTO X0O3AHCTBA.
[Tpu ocymecTBAeHHH 3T0H 3afa¥n HaM NPHIOLTOCE OPeOoNeTh DAL 3aTpyaBe-
HEil, OpEYeM [I4EHAA TPYAHOLTH 3AKIHYATACE B OTOOpE MaTepHala, KOTOpP.I
BEMeeTed B DONRINOM HR00HINA.

Ja mepwop, mpomegmaii ¢ 1833 r., korga BmepeEle OHLT MOAYYEH CHHTETH-
JeCKE NoAmMep M Hepenidi pas Geto copMyampoBaHO caM0 MOHATHE HOJR-
MEpHH, XEMAA NONHMEepPOB HPOLLIA OFPOMERIA DyTH B CBOEM pA3BHTHH M J0-
CTHETNA KOMOCCATRHEEE YCIeX0E.

Yennua orpoMucil apMuam ygenuix, pabotanmex B ofacTH MakpoOMOIeRy-
MAPHON XMMHN, NPHBETH K H0AV4enuio o0NIRHOTO HayYHOUO Marepaga. [na
XapaKTepHCTHEN 00BeMa MCCHelOBAHMI N0 WX Pe3yILTATAM, HAXONADIAM OTpa-
HEeHHE HA CTPAHWOAX HAVYHOA Te9aTH, HOCTATOYHO CHAZATE, ¥TO 34 MOCTASIHES
BpemaA exerogao nydankyerca cesime 20 ThICAY HayYHERIX cTatell B mATEHTOR,
OTHOCAM[AXCA TONBKO K O0MACTH CHHTETHYECKHAY MAaKpPOMONEEYIADHEIX COSTH-
geEnil, Ecim & aToMy p06aBETE, BEPOATHO, CTONE e HOIBINOE ROTMIECTEO Ma-
TepHATA, OTHOCAIIETOCA K ODMACTH DPHPONHEIX TOJAMEpPOB, T. €. HeNsIiiI03s,
Kpaxmama, GeJKoB M JPYTHX BelecTB, TO Kamwli acHO npencrasmr cele or-
pomELI ofBeM MarepEana m TpynHoctH ero orbopa. IloaroMmy mer crapanucs
BeIfipaTh THINE MATePHAN, OTHOCAIIHICA raasHEEM ofipasoM K ofmacTn cHHETe3a
BHCOKOMONIRKYIAPHLIX cOefmAeHnil, KoTopad ABIAercd Belymeill B moaEMep-
gofi xmman, IIpn 370oM KpaTEO paccMoTpenH paGoTHl, OTHOCAIIEEeCA K IpoM3-
ROJCTEY BEICOKOOOIHMEpPOE, H TATH OHHAMHEY €r0 PocTa 1o TojaMm H saTeM
paccMOTpeln® TMporpect B OOMacTH MeTONOB MONYYeHHA BEICOKOMOJeKVIAPHEIX
coegnnennii. C BechMa KpaTroi XAPAKTEPHCTHRON OMHCAHEL HOBEI® BLICOKOMO-
NeKYNAPHLIE COSNNAEHNA, CHHTEAHDOBAHHEE B MocHeHes BPeMA H IpefcTan-
AAOMAe NpakTHYeckHil mHTepec. HoawmdecTBo TaKuX coejMHeHH BeckMa Be-
AUKQ, W eCTECTEeHHD, MBI OHJIH BHIHYMKIGHR! VIOMAHYTE TONLHO Te K3 HHAX,
OIf KOTOPHIX YiKe H3BecTHH o0MacTH NpHMeHeHHS HIIH JOCTATOYHO BepOATHA
BOZMOMKHOCTE WX MCHONB30BAHHA B PASIHYHEIY o0TacTAX coBpeMeHmoil TexHH-
KH, 84 TaKMe FAMeHNIHe UPHHOANRAALHOE JHATCHME IIA DPAIBHTHA MeTONOR
CHHTEZA H TEODEH XHMAHR TOIHMEepOR,

Nas num, By:RIaomExca B Godee mogpolHOM 03HAKOMAEHHH ¢ TOH Mau
HEOR 0BJACTEI MM OTHETBHEIMH COBIHHOHEAMN, MEl MOPHERIH OCTATOTHO
nogpofiaye Gmbamorpadmio onydaNKoBaHARIX B ODOCHeNHEHe ol O030pABIX
cTaTel m MoHOTpamil.

Marepuan mosorpadmme pazbmpaerca ma nate raas. Bo Beepenum onucano
COBPEMEHHO® COCTOAHHE DPOMMIMIAEH#OTe CHHTesa moamsepos. [Ipm mammca-
HoE Beegenmg Donpmoe saTpyAHEHNe MEl BOTPETHIH IPE OONETHAX HAHTH B
CTApPHX TPYAAX JaHHEE O NepBHX paborax IO CHHATEAY QTNeNLHEIX TONEMepOs.
HecomrernEo, HeKOTOpPHe OPHBSIeHAEE HAME TaThl MOTYT HpeTepoeTh HaMe-
HeHWe B peayisTaTe OoMee yonemHex nomckos, [Ipm oomcasmE DpomaBoCcTBa



OTAENLHEIY IOAHMEPOE ME NOALI0BANACL HAHODOJSe CREMEMM JaHHBIMI J04
TOro, UTO0Bl ApUe NOKA3aTh YCIEXH OTACIBHEIX OTpacheil NpoMBILICHAOCTH I
BEIABHTE XaPaKTOPHLIC TCHACHIMH B HX PAIBITHIL

[leppas raapa NOCODALLEHA PACCMOTPEHHI0 HOBEIX METOJIOB CHHTesa IMOJMN-
mepos. IMockoasky B nociefuue rojkl AMeHHO B 00JACTH CHOTCRA MAKPOMO-
JORYAAPHEIX BEWECTE JOCTUTHYTH HANGOJBINAE VCNEeXH H B OTOM HAMpaBle-
NHH COCPENOTOYEHEL YOHIMA MHOTHX HCcIefoBaTeleil, JanHoMy pasgedy oOT-
BEJEHO 3HAUMTENBHO: MECTO B MoHorpadum.

Mul DOOHETATHCE BOIMOMKHO NOJIHO OTPA3MTEL BCE HOBHIE MANDABICHHA D
CHHTE3E NONHMEp0oB MeTONAME NOMHMEePHIANHE B OoIHsoRjeHcamuu. Bouny
0OMINA THTEPATYPHLIX MaHHHX M0 CHHTE3Y MOJHMepoB MBI OBUIR JRIIEHBI BO3-
MOEHOCTH DOgpobHO paccMOTpeTE OFPOMEYH TPYNNY BechkMAa BasKHBIX H HH-
rTepecHnx pafior, DOCBAINEHHBIX HAVIEHWI KHHETHKH H MeXaHH3MA TpOMeccoB
MOIMMEPH3ANHN H OOAMKOHJEHCANHEA, H OTPAHHYHIHCE IHIOL HOPHBICTCHEEM
OCHOBHEIX BEIBOJOB H3 HanGoldes HETEDECHHX HCCIeXOBAHHM.

Bropas rarasa ooHcHBaeT HOBRE KapOolenHble NOAAMEDEL, 4 TPEThA — HOBELE
reTeponenHabe MOIEMepsl. ITH IPYOOLl BECOKOMOMEKYJIADHHX COeNUHeHHN b
nocienHes BpeMa 0f0TATHANCE GONBIOEM YHCIOM HOBBRIX NpeIcTABATeNEH, 1 MO-
aTOMY MBI OBIIH BEIHYKIEHB OCTAHOBHTLCA IHMINE HA TeX U3 HHX, KOTOphLe
HMeKT GoAbIIoe NpaKTHYECKOe WM NPHHOANHANLHOE HAYVIHOE 3HAYMCHHE.

B uerpeprofl rmase paccMOTpeHEl HOBBIE NPEACTABHTENH OHICMCUTOOPraHH-
YocKHX NoauMepos. Ml BEIIeanam HX B OTOEARHYI0 Ipyuny neujy 0ojasimoro
aHAYENHA, KOTOPOe NPHOGPETH MoMEMEpPE!, CONePHRALINe PASIHUIBIE JICMCIITLL
NEPHOIHIECKOH cHeTeMEL JTo Golee MOMOXOH pasgenl XMMEHE OOMHMEpOB, Ofi-
Hako ero OypHOoe pa3BMTHe YKaaklBaeT, 4To OH CKOPO 3aliMeT CBO® MecTo Ha-
PANY ¢ ABYMA TPaIMOROHHBIME TPYNNAMHE DONMMEpPOB, O0TMEYeHHLIMM BHIIIE,
Jro cBA3aHO ¢ GONBIUIHEM IPAKTHYECKHM 3HaYeHEEM SIeMeHTOOPraHmYecKHX
MOJAMEPOR, KOTOPOS MHOTHC H3 HEX NOpHOOpeIH Ve B HACTOANIEe BpEMHA,
H TeMA MOYTH HeOTPAHHYEHHEIME BO3MOMHOCTAME, KOTOPBe OTKPLIBAKT A
OYOYLOero Yenexm B PasBATAR MeTONOB CHHTE3a B 9ToM obmactm,

B naToil rnase paccMOTpeHbl OCHOBHEI® NPEICTABHTCIN HEOPraHMueCKHX
monuMepos. OTHAKO B OTIHYHE 0T NpeJBIAVIIAX 3TA FIABA CTABHT CBOCH HENBI0
nate nEms 001ee NpefcTaBAEHHES O COCTOAHEN JaEHON 00IacTE B He mpeTeH-
JAYeT Ha HOAHOTY Hal0MKeHHA, TAK KAK 3T0 COBeDIIEHHO HEBOAMOMHO CHelaTh
B paMrax fmauH0il MoHorpadmm, seHay ofmama MmaTepmanza, OTHOCAIIETOCH K
00TACTH HeOpraHA9ecKEX NModHMepoB. C Apyroil ¢cTOPOHE, B HACTOALIEC BPEMA
QI He¢ BCErda M3BecTHO, MABIAETCA JH JaHHO: HeOpPraHAYecKOos cOCOMHCHINE
IOMUMEpPOM, TAK KAK B BONPOCE O TOM, 1UTO TaKoe HEOPraHHYecKHEE moammep,
olile HeT AocTaTounoil AcHocTH, IloaToMy MEl MOOMTANNCE OATh AMIOE OGMIVID
KapTRAY 3Toit 00MACTH B TOM ee BHJE, KAK OHA NPEACTABIAETCA HAM, H KPATHO
NAMeTHTE T¢ OCHOBHEIE TEH/IGHIHH B e PasBHTHH, KOTODBIE CTATH BLIABIATLCH
B NATIS BPeMA.

BecsMa mupokmit oxXBaT ofJacTH BREICOKOMOMOKVIADHEIX COEIMHeHHN OLIT
BEI3BAH {EIAHHEM BOZMOMKHO NMONHEe [OKA2ATE NpOrpece, MOCTMIHYTHIL K ma-
CTOAICMY BPeMenH 3a npelsiaymue tonee wem 130 aer pasputesa moanmepmoil
anmun. Ecrecteenno, uTo 9T0 MOrio ABMTLCA TPHANNON HEKOTOPOTQ Mpoiti-
BONA B OTHOPE MaTepmaNa M IODTOMY aBTop ¢ GAArofapHOCTLIO MPHMET 3aMe-
9aHAA 70 Mouorpadmm.

B sakmouerne Bupaxkaw ciow Gaarogapaocts M. B. Jlazapesoit m npyruu
TOBAPHLIAM, NOMOrasuuM Mue B nogfope maTepmana fns Monorpadgmm.

B. Kopwax



BeEaEnnE

HCTOPHYECKEHE NATHI

Bmmmmunemgnﬁpﬂue COeOAHeNAA ¢ JABHNX NOp Hrpall GOoILIIY pPols
B MKE3HM YeJ0BRKA H veloBeneckoro ofniecrsa. Claegyer HADOMHMTH, 9To Ta-
K¢ BAHHOS cOBIHHEHHC, Kak OeloR, ABRIAOIIHENCA HOCHTEAeM HHIHT, O0THO-
CHUTCA K WHCJOY BTHX BellecT, W, TARKEM ofpasoM, cam EnaHenusit mpomece,
COBEPINAKIIAICA B OPTAHN3MP JRHBEIX CYUIECTE, OPOHCXOMAT TOMBKO ODJaroja-
pA HATHIHE BEICOKOMOISHEYIADHEX cOeTHHEHEHIL.

Yie B IPEBHOCTH 9e0BeK yOOTPeOAAN BHICOKOMONEKyIAPHEIE MaTepHAJEL:
LIEPCTh, Jed, INelK H XJ0N0K — JAA H3rOTOBIEHHS ORI KOMKY JRHBOT-
IEIX — 77 HATOTOBRTEHHA OGYEH, IEPraMesET — Jig OuckMa. [pesecmEa mu-
POKO HCNOABL30BANACH KAK CTPOMTeNbHEIR Marepmanx, [Jua nmesma B Ermuore
vrnorpednanca nanmpye. B cpegnme pexa Gma Haligen cnocof monyuYeHma aas
3T0il Henn HOBOrO BHCOKOMOJEKYAAPHOTO MaTepHana — GyMarm, JTEM OLLIO
[OM0MKeHD Hadalo NpoHeccaM XHEMHYECKOH nepepalOoTHE NPHPOIHHEX BHCOKO-
MONEKYIAPHEIX MATEPHANOB; 3Ta TeHJEHIOHA ¢ TedeHHeM BPeMEHM pA3BHBA-
Jack Bce Doxee ® Gomee. Ha mepsuwix nopax DpEMeHANTHCH OPONECCH MeXaHTYe-
cKOH mepopafoTKE DPHEpPOJHEIX MATEpHANOE, 3aTéM BCe Dodee u Golee Hadamn
BHEIPATRCUA XHMIYECKHE NPOIeccH H, HAKOHEIl, B Hamle BpeMs GBI COBeplleH
Mepexo] K COANAHHK YHCTO XUMMYECHAM NyTeMm 0ONRNOTD KOMMTIECTBA HOBEIX
CHHTATHYSCKEY DOIHMEDHEIX MATEPUAIOE.

Xorta B aTo BpeMsa OBUIM COeAaHHl NOOKTHA VCTAHOBATEL CTPOEHHE Kayyy-
KA OyTeM ONPOIEAE H N3YYeHHA NONYYeHHEIX HEIKOMOJEKYIAPHEIX TPOIYK-
TOR, OHAKO enle He OBITO Jase NpeACTABIEHRH O MONAMepHH.

BosuukHoBeHe XEMHEH BRCOKOMOIEKYIAPHLEX COSIHHEHNH MOMHO OTHECTH
¥ 1833 r., Tax Kak B 3T0M rofy GELT0 Boeprele chopMyamporano Bepumemmycon
[1] moEATHE 0 HOMEMepHH, TeKANIee B OCHOBE BCEH XWMEH HONEMEPOE.

[leproe confmeRme o NOTVYEHHHM CHETETHIECKOTO HOJIHMEDAa H3 HHIKOMO-
JeKYAAPHOTO BelllgcTra, cofepwameecA B padore [eii-Twccaka u Ileayae (2],
NOJIVIHEMHEY DonusdEp (MOIATaKTHI) OPH HATPERAHHE MONOUHON KHCIOTH,
ornocaTcAa Takme K 1833 r. B arom me rogy Bpaxommo (3] suepsnie moayama
TPHEATPAT HELTN03E, OCYIECTEHE TakuM o00pasoM Hepeoe DOTMMEpPaHAT0-
TETHOE NPEBpAlIEHHE.

Hetermme mocae storo 130 mer Gntam rogamm Bee Godee VCROPAKIIETOCT
PA3BHTHA CHHTeTHYeckol XEMER mommmepoB. OrpoMHEIE YCOEXH CHHTeTHYe-
vkoll oprasmdeckofl XHMEN ARHIHCE TOH ocHOBOM, Ha ROTOpol BOSHHEIA COB-
PeMEeRHAA XUMEA NOIBMEDOR,

Ilo mepe passuTnA cHETeTHYecKol opraEmdeckoil XNMHEN B INTEPATYDe HA-
YHHAKT NOABIATHCA OTHENbHEIE COODIMEEAA 0 CHETE3e H MCCAENOBAHAN BHICO-
KOMOTMEKYIAPALIX BemecTs. COPepIIeHHO ecTeCTEEHHO, ITO BHATANE 5TO ABJIA-
I0ChE PE3YALTATOM CAVYIaiHOR ¥Oaym 70 Tex mop, moxa Tpyiamm Byrmeposa,
Hexyne m Hymepa (1858—1861) me Gmaa coajama CTPYKTypHAS TeOpPHA OPra-
HHIECKOR XAMHAH,

]



B ropue AlA o mawane AX B, OpraEmYecKasd XUMHAA ¢jedana yuie O0Ib-
e yenexm. Craza BOZMOMHON 3agad9a H3yUeHHA CTPOCHAA BamHBIX NPHPOJ-
WLIX BOIIECTB, TARKMX, KAK UEANWI03a, Kpaxman u Genwuw, Bapgseiimme ygcusie
NEIT&MHCE PEIOHTE BTY NpodieMy, DOAB3YACH METOJAMH Kilaccmdeckodl opranu-
UoCKOH XMMEH, pasfarad IyTeM THAPOTA3A 3TH DOJEMCpEl Ia IpocTefimie
OCKOJNKH M OEITAACH M3 HAEX CHOBA CO3AATE WMexogHOe Bemiectso. Ha stom myTm
OB TONY9eH OTPOMHONR HEeHHOCTH Hay4HEHI Matepman. B wagecTee opmoro ma
fIPREX OPHMepOB CcIeAyeT VOOMARYTE wiaccumdeckme paborsr J. Omnmepa (4]
o CHATERY HONEOENTHIOE.

Byecte ¢ Tem OKasanochk, 9T0 BRICOKOMONEKYJIAPHBIE COTHHEHHA CHIBHO
OTHAMYAKTCA OT OOBMHBIX HH3KOMONEKY/IAPHHEIX OPTAHATECKEX BELIECTB. JTO
moTpefoBano WMNpPOKOT) HCOONb30OBAHIA THCTO (PH3NYECKEX METONOB HCCIOT0-
PAHHNA H paapaloTEM HOBBIX NMPHEMOB M MeTOA0B. Tar HATAIM 3apOMIATECA M
ofopMnaTeca coenmHEYecKHe TPEEMEl HCCISTOBAHAA BEICOROMONEKYIAPHBIX
coeamnenuii, (GopMEpPOBATECA TEOPeTHUECKHE NPSICTABICHHEA H CO3TABATHCH
CHHTETHIECKHE MeTOIRl XHMHE EBICOKOMONMEKYIAPHLIX CcOegEHeHA.

B 910 ke BpeMA DOJAYYAIH pPA3BUTHE XAMAYECKHe MeTONM mepepalorrm
NPHPOIHEIX TONMMEpPHEIX MAaTepHAIOB, TAKME, KAK BYTKAHMJANMA HKaydyka o
Ia e¢ QCHOBE NPOHIBOOCTED DE3HHEB!, MpOAIBEGICTED HATDOLSTAKNIOAE W Ha e
OCHOBE — LENTYIONIA, HCKYCCTEEHHOrO BONOKHA M HUTPOUENLIHI0IHEIX JT4KOB.
Bosuukaer npowssogcTBo 560HETA, GEMKOBHIX IMIACTHKOB, CO3TAITCA ATKHI-
HEle H (JeHOI-anpierggHele cMonk. PassABalOTCA MCCACMOBAHHA MO MAYHCHNIO
XUMAYECKOTO CTPOGHHA M PRAKIMA HPHPOJHEIX BEICOKOMONCKYIADHLIX COCMI-
Hesnit (Bymapna, Hacrionos, [ece w gp.).

paGorax pajpa mecaegoeateneii: Byraeposa, Bymappa, Mamacce, Hos-
makosa, JleGemesa, Bexenamna, Hactwkosa, Ilopwrmea, Cumra, Ilerpoea,
JyEpaka, Ymaxosa # JPYIrEX, HaXONAT OTPAasKeHWe B PA3RHTHES BONPOCH CHH-
Te3a W MCCAeI0BAHEA PASIEYHEIX HOTHEMEDOR B H3yYeHAA PeaRmull II0IHMepH-
3a0EN M TDOMAKOHIEHCATAH.

IMepson nocme muposodt Bofimer, 1914—1918 rr., xapaxTepmayercs awagn-
TENEHMM YCHOpPEHHEM TeMIOB PasBHTHA ME.HP'UHDJ[EK}"I[HIJHO.’H xumun, B ator
nepuof OEITM OKOHYATENBHO YCTAHOBIGHEl IPHENHEINE CTPOSHHSA BREICOKOMOJE-
KYIAPHEIX COENMHEHAN, OpEYeM BeAyINad pons B sToM npmEaguesmara [llray-
naarepy, Kaposepcy ® npyram mecaegosatenam. lllrayguarep [5] memomrsaosan
ANA W3Y9eHNA TPHENANOE CTPOHMA BEICOROMONEKYIAPHEIX cOeTHHeHHE pAX
CHHTETHIECKEX OOJIEMEPOB, KOTOpPHE PACCMATPHEAN KAK MOJENH TPHEPOTHEIX
OpOJYKTOR: NOIRCKCEMeTHIeH (moamdopMalbIeruf), OOIHCTEDPON, NOJEBHHE-
NOBRI CIHPT H MOJHAKPHETOBEE KACAOTEL

B 1925 r. llrayouarep (5] yetamosEn cTPYRTYpY MOAEMepoB dopMamsie-
rAfa B OpHUeX K BREIBOAY, 9T0 OHM ABIAKTCA AHHEHHEIMH MeNHEIMA COXH-
AeHHAMH. JTa ToUKa peHHA IIOY4IHIIA BBEDEICI,HB OpHIHaHEe JHIOE IOCIE
ﬁﬂ']}hﬁﬂ CO BArIAJaMH TeX YYeHBIX, ROTOPRIG, ACHOBRIBAACE HA Pe3YNRTATAX TH-
cTo (PUANTECKOr0 MAYIEHHA (pPEHTTEHOIPAMMEl B MOJERYJAADHBIE Beca) BBICO-
KOMOJeKYIAPHEIX COeNHHEHAHN, C(YATANH, 9T0 HX CTPOSMHE MOMHO O0BACHHTEH
crocofHOCTRI0 OTAEABHEIX HOOOMBIIAX MOASKYA K O0pasoBaHHI0 CHIBHO ACCO-
nuuposansux Manenr. Hamfosee oTrgerausn ator esrnan Oeln manosken Meite-
pom 1 Mapxom B mx Munennaproii Teopra (1928 r.) [6].

Ognako OFHOCTOPOHHOCTE 3THX BARFNANOD ORINA B TpOmecce RambHcimmx
HccaenoBaAni euABneHa, @ K 1930 r. cramo ofmenpusHaHENM NpencTasieHne
0 BHICOKOMONEKYTAPHLIX NENHEMX MaKpOMOTERYIAX.

To, 9T0 HoXAMepE! NPENCTARNAKT OOBIYHO CMECE MONAMEPrOMONOT0E, OLIIO
nokazaso eme B 1863 r. Jloypemco [7] ma mpmEmepe onmromepos aTH-
JeHTAHKONA, KOTOpEIe npemcTaBianT cofioll cmece adupos crpoedns
HOC;H, (OCeH4) nOH, oTIRTamAXCA APYT 0T EPYTA CBOEM MOJeKYAADHEIM
secoM. Iloammee a1o ke Gmmo yeramoememo Hypmmycosm (8] na npmmepe nona-
MepOB, TONYIeHHEX KOHIeHcanmell TIHN@EHA, HMeBIEX ofinee cTpoenHme:

HsNCH#CO [— NHCHsCO —1_ OH.
i ]



Ungnaro manbonee werkoe opegcTaBIeHEHe O MOJHMEPTIOMOIOTHILCKOM CTPOR-
HHI BRCOKOMONERYIAPHERIX coeguHennil OHao cdiopmvimEposaso B 1929 r
Mrayamarepom (9], yOegurensHe NOKAJaBMNMM, 9TO BCe BHICOKONONHMEDEH
UpeIcTaBaAANT cofoll cMecH 4 MONHMEPTOMOIOTORS.

dpyroe BaxHOe NOHATHE 0 ¢IOTAMEPAHANOTMIHEIXS NPEBPANIEHAAX, B X01e
KOTOPHIX B MAaKPOMONEKYNaX TOTHMEPOB MOMEeT NpPOH3BONHTRCA 3aMENIeHHe
OJIHHX TPYOII Ha JIpYyTrHe 003 HIMEHeHHA OCHOBHOTO CKeJNeTa, B PeayAhTaTe Yyero
NPORCXOAHT Mepexol B ¢HoTAMepaHalorm», G0 suasmEyTo IlTaynmarepom
w Iloasmexm [10] 5 1934 1.

B aro sxe spema Wlrayauurep {5] npegnomna razsasne «MarpoMomeRymar,
ans of03HAMEHHA MONEKYN BEICOKOMOIEKYJAAPHEIX cOeTAAeRmil, RoTopoe mi-
POKO MCTONBAYETCH N B HACTOANIEE BPEMA, H YACTO BLA XWMNA NOJMMEPOR HA-
BEIBAETCA XAMHA MAKPOMOJEKYJNAPHEIX COeJHHEHNW® HIH OoZee KPaTED
UMAKPOMOTERYIAPHAA XEMAAS,

Jaa opMupoBania cOBpeMeHHBIX OpPeNCTABIeHH o CTPOCHERN BEICOROMO-
ACKYAAPHRIX cOefMHeHN W MpoNeccoB WX cAHTe3a GoOBlIoe 3HAYeHHs WMEIH
rarxe u pabors Haposepca F*li], VCTAHOBHBIIETO BIAAHIE CTPOGHHA MCXO04-
HBIX MOHOMEPOB HA X0J NpOmecca CHHTe3a MOInMepoE W ofpasopaHme mobow-
HEIX OHKINYECKHX OPOAYKTOR, a Takae padorsl HOABIIOr0 YHEAA HecaeIoBa-
Tenell PasANYHEIX CTPAH, paspafaThIBABMIAX HOBREE MeTOTRl CHHTESA 1 VCTa-
HABIABABIINX CTPOEHEE H CTPYRTYPY HONHMEPOE.

Iocne YCTAaHOBJAGHHA OCHOBHBIX NPHHOANOE CTPOSHAA MAKPOMOJERym Ha-
fampaerca Goasmmoll Dporpecc B pA3BHTHA TEOPETHIECKUX TMpefAcTaBIeHHi Xu-
MAH BEICOKOMOJIEKYIAPHKI CORAEHEHAN H MOABIeHHEe OTPOMHOTG YHCIA HOBRIX
OOIEMepOB.

Ins mIiwcTpamud YeleXoB B PASBHETHHE CHHTE3a BEICOKOMONERVIADHBIX
coeHHeHNI B Tabn. 1 npEPeleHn HEMeHIOEecH B ANTEPATYpPEe OepBie YVIOMO-
HAaHHA O COHTE3E HEROTOPEIX TOJIRMEPOB.

Ecnm, xax M yHA3HIBATH BEIME, Ha NepBOfl CTAIME DAIBHTHA IMOIHMEp-
E0it XHMHH OCHOBHHIM HAUpapieHHeM ARIATach MOANDRKAIEA DpPHPOAHEIX
coCHHEHU, TARAX, RAK UeLI0105a, Gelky, NPUPONELIE ¢MONEL, NYTEM Opespa-
UeHHA HX B adApH W OpyrAe OpOM3BOAHEE, TO Cceffgac BTH HANpaBIeHHA
OTONITHE HA BTOPOH NMiaH, VCTVOAA MEeCTO CHHTe3Y NOIHMepos H3 APOIYHETOR
nepepafoTre Hed)TH, KAMEHHOTO YIIA H NPEPOIHEIX FA508E.

Ias coBpeMeHHOTO 3TANA PA3BNTHA XAMEN BHCOKOMOMEKVAAPHEIX cOelm-
HeENi xapakTepHo yrayGaeEHOe WayYeHHe NPONECcCOB CHETe3a NOJNNMEPOB H
ocofeHN0 RATATHTHYECKON MOJEMepHIAAN, EBHI3EIBAEMOl MeTALIOOpraHmde-
CKEMH COSJHHeHHAMH M HX KOMIONEKCAME (¢ DAasINIHLHIMH TATOTCHHIAME MEe-
TAITOR.

Orrprurne [Turnepom {83] B 1954 r. v amoMuER#OpravWdecKUY CcOeTHHEe-
HHil B CMeCH ¢ YeTE[PEXXJOPHCTEIM THTAHOM COOCOOHOCTH BHALIBATE MOMTHME-
PH3ANHE 3THIeHA MONVIAI0 OmecTAmee passaTAe B paforax Harra @ ero
mgroast. B 1955 r. Gsina orsperra Harra [85] ecrepeocnenndaueckas noxnmepn-
FalliA, NO3BEONANINAA NOTYIATE H30TAKTHISCKHS M CHENEOTAKTHISCKHS MOTH-
Mephl ¢ HCTONB30BAAHEM B KaYecTBe KATAJNSATODOB ANKMEEEHOpPraEAYeCKHX
cOETHHEHHIT B cMecH ¢ xaopugamu tErasa (karanmzatopsl [{armepa — Hatra).
ITH e KATATHIATOPH HOZBOMMIH PEIIHETH 3aJ4A4Y CHETE3a KAYYYKOB, He YCTy-
DanIIAY 10 CBOMM cBOfcTEAM maTtyvpaisHosmy (B8] B macroamee Bpemsa aTa
ofiTacTr VCHIEHHO paspafaTHEASTCH YIEHHIME BCEX CTPAH, A PE3YILTATH BTHX
pecmenoBanuil HAILIH NPHEMEHeHNe B NPOMEIMLIEHHOCTH.

(OpHE0oBpeMeRHD ¢ CO3JAHHEM PAJA HOBHX MAKPOMONERYAAPHEIX COelHHE-
Huili paspafaTeHBaNHCE COOTBETCTBYIOIIHE MeTONEl cHHETeaa mommmepor [101].
B tafn. 2 npEBeIeHE TPHMepPE HEKOTODHX CHHETETHYECKNX Peakmuil, HCuNik-
FyeMBlx AIA ODOTYIeHNA HOIEMEDOB.

Taxmm ofpasoM, apceHAn MaKPOMONEKYIAPHOH XAMHE 000TATHACA Pasno-
opAIEEIME MeTOZAMN, YCMeIlHO NPHMeHACMEIMH /A CHATe3a MHOMKECTBA
MOBBIX NOJIEMepoB. XApPAKTEDHOH O0COGEHHOCTHE) DPAIRATHA CHHTETHIECHOH
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Tafawya I
Mepsme YNOMAHEAHNA B JATEPATYPE O CHHTEIE HEROTOPHRX NOANMEPOB

lox TToammMep Aptop Hmﬂ&mﬂ‘“
1333 MomenasTag leiti-Jwecak ® [Meayase [2]
1833 TpEERTpAT MeMNHI03L Eparommo .' [4]
1833 ANPTAIBIETHIHAA CMOMIA Jninx | [12]
1838 Mo RERERTHICEXI0PH PeREOD [13]
1839 Momacrupoa Cumon [14]
1847 Monmafup ms raosuepeas ¥ | Bepoexmyc [15])
BEEEON KHCIOTH
1859 MomehopManbier Byrnepos [16]
1860 | IMommememaGposmy TFodiman [17]
1860 | IooagEMeTAICTAEEAHOKCED Karyp [18]
1862 | TMomm-m-Semaanmn | XapGopar [19]
1869 TPRAUSTAT TEITIOAOIE Mwromerfeprep i [20]
1870 Momagocfornrpunxoopag Brzensxaye [21]
1872 MomrenERTI0pRT Baywamm [22]
1872 Deoa-fhopransrern el Baitep [23]
TTOIEMED
1873 Moanmaobyranen Eyraepos [24]
1877 MomsTnaemokcHy Bopy [25]
1879 HMonweraonper Eymapna [28)
1870 MomemedermmeraERanoReR Aposxeiinm [27]
1880 MomaMeTakpEIOBEAA KECTIOTA JETENEXODE [28]
1880 [MonsMerararpaaT Hansbayu [29]
1884 MogeprBo-o puarbgerEEL Tonneme B Xonsuep [30]
| IOTEMED
1884 | Ammmmmo-popMansrernasnii Toanenc [31]
| momEMep
1BET IMommarkEIeHCy IBHOEE Conoenga [32]
1888 Monnrmmore KHypmuye = Iefens [33]
1880 [MonnasmmEs Hypmaye m A [34]
1820 Nommuares Hpemep u IMomaxep [35)
1580 INorExyMapon Epemep 5 Momakep [38)
1393 [omakprAcERTPEA Mopo [37)
1598 MomrEgpoxHEoEKA pOOHEAT AfiETopR [104)
1899 Homm-e-ranpomasmy Tabpmens m Maac (28]
1900 Iompeveraafyragnes HoEgaror [39]
1401 [Momarmangpodranar Camr [40]
1402 MMoam-w-sgamroanas Magacce T41)
1904 Homamranpue  repedranesoill Boxep u Cneiin [44)
i macdranesodl RUCIOT
1911 [Mommbyragnen Jlefenes u CraBponckas | [42] [48) [45)
1913 [Momuenermanerat, —_— [47]
1914 [loanoprasoamoMorca a - (48]
1918 Moasaesoraokroaan Murre [49]
1929 lomm-rper. GyTuIAnETHCHES | Dapopeknit [43]
MeIE
1926 NMomeeuessosull cogpr Iraynsurep [50]
1926 TMomanxaaeEno TUCY Thums Eafiep [51]
(THOROME)
1929 MommeTanenyaTenmat
1929 Momwernnendymapar } Kaposepe » Apoum [52]
1932 Nomeerenabyraaonsii adup Yanuepe [53]




Tadauya I (DpoIoIHeHne)

Tax MonEmep | Awrop m‘ﬁﬂﬁ}‘;ﬂ““
1933 TMomamerramerakpraar - [54]
1934 Ioamxnoponper Haposepe [55]
1934 Crpyrrypuposamsuil nomiern- | Mraygaarep n Xaiiep (58]
poa
1835 Moan-n-setancTeEpoa (oonmE-r- | Mopures B Oloprrasa [57]
BHEMITOIYVOI)
1035 Moam-t-yHIEKa BaMEs Kaposepe [58]
1938 MMomArexcameTs TeEa JRNLH- Haposepe [59]
ammy (mairom)
1935 Moauemrrakaplasoa - [60]
1936 MeraMEEO-H0 PMA Tk [T B IHEL - (61]
nOaHMEp
1936 MonwrpafropxoopaTanes — [62]
1937 Hommarnaen BHCOROrD TaBiIe- Mascert, T'ndcor, Iep- [63]
HHA pum, llaroE @ BEnLauc
1937 TMomasTHACRTIOKCAH AmENpEaEOR ! [64]
1838 Homarexcamernnencefareoamny Haposepe | [63]
1938 INOKCHIERR CMOTE Hacram [66]
1938 Momnferaicnnorcan Horom | [67]
1439 IMommmEMeTRACATORCAH Poxon [68]
1430 NommavARoTpEAZOTE Hapoaepe [63]
1541 | MoanterpadropstEaen | Mnamketr [70]
1841 | Hommarmaenrepedranat Buadmag n Jukcom [11]
1941 MonmmerEanjo pumar Vmaros, Poctopexnil @ [72]
Apdyaora
15943 MonuregpasoEu Sfnep, Anemep, STTIRE- [80]
rep
1943 l'ln::inaclmpmi Kayiyk (mapa- | Barre u dyazep [73]
HOH
1948 Monepremapropes Hremoxrnpx [74]
1047 Kpmerapmeeeckeit nommer- | [dmasgrmexr, 3oce m Mag- [75]
HRTEA0GYTRIORNE sfrp | mmETed
1947 MomtypeTans E Battep [76]
1647 TloaamE MO0 Pra g0 CHTOKER HE AB[pHABOE [77]
1040 Mosmenen mieEdTopR] Marfm, Xu1n 2 Baxw- [75]
MaH
1940 Moamansni-1-0MaEaKpRIATE Aprme 73]
1950 MommeuEmmoTHT Hopmax, Camuoiasckan, | [81]
Hosoasexan
1958 MommrepedranoninaneToEaT Braxmme, Brrrbexxep [82]
MeIR
1854 [Mommaranen mraxoro gapmeHEdd | Lurmep [83]
1954 MegTom Daprar ®  Peftgoasne [84]
1855 Haorakrmueckuit nonmnponm- | Harra [85]
nEH
1955 | MaoraxrEgeckmil DoTHECTHDOI Harra [33]
1855 | mpane-1 4-lomefyTagmes Harra, [Moppr, MannasTe [B6]
1956 MompuasrapboraT Me=ena (87]
1856 yue-1,4-TlonnGyranmen Harra, loppe 1 Hoppa- [88]
HHER
1959 TTosmferanMe Ta 30Tk Bpuakep B PobrEacH [89)
1960 TMormnepdTopTpIAsHER Epays [50]
1960 Basiep 1 Miomxaep 9]

MNomesdupyperans (ByIROANA-
HEI)




Labauya I (OROETAHHE)

ron o astop Tersarypmas
o |
|
106 MMommoEpoMeTITHTAMYE Jppapme u IEApei [92]
1960 Homererpareapodypas Meeppetin, Heavdec | [23]
: 1 Mopmenrs
1960 MoxuameTos Kaprar, Habamos, [94]
Jyios ® Ilanncos
1960 [MommrpEdTOPERTPO30ATHIEH Iprdder @ XacOensIEE [93]
1960 Mormokea Tuas0 TR | Baysp, Xycrpes ® Crypm [96]
1081 Hapbum (nomsns) Hopmar, HacaroTxms, [97]
Crangwos, Kynpaesmen
m Veumbaen
1962 | MNommdemondranenmrepedranar | Hopmax, Brmorpagosa [98]
i i CatasnEs |
1962 MomeEnapasoae Kopmax, Hpomsrays, | [57]
Bepmem u I'pafrosa |
1063 IToaee par R PRI EA Hafamon, 3yGor, Hosa- | [100]
mena W [aprue
[
|

HOTHMEpHOH XAMAR ABIAETCA KOMICKTABHEI XapaKTe) TBOPMOCTHA, KOTOPLL
TPOABIAETCA B TOM, 9T0 B pafoTe Haf pemendeMm Kamaod npobaeMbl IpHHIMA-
10T yHacTRe OONBIONE KOMIEKTHBEL MCCRe0BATENel, M COCJaBaeMBIl TaKHM
o0pa3oM MPONYKT AR TPONece ABIAETCH Pe3yIBTATOM TPYAA BCEX erd ydacT-
HAKOB. C Apyroit cTOpoHEl, KOINEKTHABHOS TBOPYECTBO HPOABNACTCA B TOM, 4TO
OT MOMeHTA OTKPHITHA HOBOTO MOAEMepa HJAW HOBOTO OPOMNBCCA A0 ere BHeJpe-
HUA B HAPOAHOE XO03ANCTBO TNPOXORMT Golee WIN MeHee [IMTEJIBLHOC BPeMH,
B TEYEEEEe HOTOPOTC PAJ APVIHX YEeHHX HIH KOLISKTHBOE HOCTEeI0BATETEeH
BRIKNYANTCA B EX pazpafoTKy, pellad BOOPOCE HAYTHOrD, TEXHOIOTHIECHOTO
W annaparypHOro xapakrtepa. Jlume xorga GyayT BEIACHEHR! BCC BONPOCEH, pé-
IMeHRe KOTOPEX HeOOX0AUMO OAA NPAKTHISCKOro HCOOAB3OBAHAA IMOAYIeHHBIX
PEEVIRTATOE W KOTJA HACTYOHT ONATONPHATHEIE MOMEHT AMA BHENPEHHA 3THX
pCe3YILTATOR B NPOMBEIMIICHHOCTE, CO3MAeTCA TPOMBINIEHNO: OPOW3BOOCTED.
Taxr, manpamep, s 1872 r. Baftepod Bmepssie GRIIH MoAy4eHB TONMMEpHl KO-
nescanmeli denona ¢ anpaeragaMu. OgHAKO TONBKO DoCHe RCcaemoBaHmit atoro
npomecca, npoBedeEEEX Mnxeazem (1883), HreeGeprom (1891), Cuurom
(1900), Jdydrom (1902), He-Jlapom (1905), Cropmom (1906), Hloperrmmery
(1907), Beremammom (1907), TMerposem (1912) m gp., cramo moaMoMELIM
OpPOMBIMIeEHO: TPOMABONCTEC (eEon-(OPMATEIETETEEIX NOAAMEPOE ® H3me-
i B3 HEX, JTOT peayAeTaT GEIN MOCTETHYT B peayastarte paborter fomnunrx
KOMMEeRTHBOB ACCAemonaTeneii, mpogomsasmeitca oxono 40 mer, mpmaem palo-
Td B 3TOM HATPABMEHNN He 3AKOHUANACH M B HAIDe BPeMA; yYeHBIe PALA CTPal
NPONGIAANT COBEPIUEHCTEOBATE TeXHONOTHK) H HIVIATE MEXAHOIM JTON Bam-
HOH peAKOHHE.

Venmexs opranmgeckoil ¥ TONTEMepHOE XAMHR ABHARCE Toll Gasoif, Ha KOTO-
POR BOJHAKTA DPOMBIIIAGHHOCTD TONREMEPHBIX MaTEPHANOE,

Hag MBI yEe 0TMeYa H, MeIy NePBRIM CHHTE30M NOJINMEpa W HAYAIOM
ero NPOMBEIIIeHHOr0 NpoH3BONCTBA ofmM9E0 Opoxoaut GoMee HIE Me-
Hee JNATENBRHOS BpPeMA, B TeYeHHE KOTOpOre paspadaTeipaeTcd IpHeMAE-
MBI coocol CHETEAA H TEXHOIOTHA OponasoncTea. B taGn 3 yrasau rog Hayana
RPOMEIITIEEHEOrD MPOASBONCTEA HEKOTODEIX HOTAMEpPOB, 4 TAKMKE TON, KOULA
OTH CORIMHCHAA OHIIA BNEpPBEE DOMTYIeHE B Jaf0paTOpHE.

Hax smaeEo ma taln. 3, mpomesyTork BpeMeHH, DaNelANNAR aTH OBA 2Ta-
na, ece Gonee cOKpAIIAeTCA.
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Tabauya £

Pearunn CHETE3R B OIpespamernll moanwepos

EPLB.HTMI-HHE AATH CAATE3A W BATAJOR
HEROTOPEE NdIHHEPOE

Ton Peanam ABTOp 'T“Eiff;gf“
1835 | PapEOBeCHAR NOJRHOHISHCAIEA ’ Pefi-JImcear m Meayae [2]
1838 | doToXEMEYeCKAS NOEMEDEIATHA | Pemso [13]
§839 | BEyTHAHM3ANMA KAYIVHa Ccepod | Pygeap [102]
15339 | PapEmajJLEad MOMHMEPHIANHA | Cumon [14]
1847 | Tpexmepman NOIEKOHICHCAOHA IIH- Bepneanye | [13]
OE[HEA ¢ BREHOH KECIOTOH
1373 | Hateomman nogusepmasnud msofyrH- | Byraepos [24)
neHAa © GTOPHCTHM GOpOM
1878 | AmmoHEmad ODOMIMEPHAAONA cTHpoJga | Hpaway ’ [103]
¢ METANIHYSCHAM HATDHEM |
1808 | Memdasman Do EKOBASHECAIEA AflExopn [ [104]
1925 | [lpueRpoYRad cOOOABMepHIanma cTn- | OcrpoMbcieEcni | [105]
poJa M KayIyEa | !
1928 | IMYILCHOHEAR MOMHMEPHIATHA | OcrpoMelcaemcKmi : [106]
1933 | IlpupnERa DyTEM DEpeTATH TENHE Xayro 0 ATEEEC | [T
1934 | Tpexumepsas comommmepmsamusa  crn- | IMraymmerep @ Xediep [56)
poaa ¢ noIRERERAfeEI0N0M |
1938 | I'mupoaETEIeCKAS MOMNMepRAATAA Oinax [108]
£-KANPOTAKTAMA
1939 | ANNONESA TONAMEDHIAONA e-Kampo- | [[mofic @ PTTep [108]
NAKTAMA
1030 | TomnEeransafsa THgpasneEs ¢ OHra- | Haposepe [63]
peRaETERa pOOEOBON HACHOTOR
1947 | METpaOROEEAA cONOMRMepRzAUEA 7OH- | Ballep [76]
H3OOMAHATOR ¢ TIEKOIAME
1953 | IMomEKOOpIREANEA Braurec ® Burriexwep [82]
1055 | CrepeoperyTAPHEAR IMOMHMEDHEIENAA Harta [83]
1857 | TommpexouBuEammA Kopmax, Cocmm m Ym- [110]
CTHROBEA
I
Tafsuya 3

MPpOME IJ8HHON OPpOHABD ICTRA

Momusep o ero monyuens | L0k HATA38 TpoMs
Momacrapon 1839 1930
NoradopuaTemerng 1850 1858
IMMoamsRERIZIOPRT 1872 18935
Qepon-hopMaTsierBAELE NoTHMED 1872 1508
Mommmaonper 1879 18956
MowerEEO-0pMATETCTETEEN TOIHMED 1884 1925
NomEaxk pEICEETPEI ! 1893 1943
Honm-e-ganpomasmy (RanpoR) | 1889 1938
NMombyragaen 1944 !: 1931
IMomArercaMeTRISES TROREAME] (HafimoE) 1935 1938
Mom-p-yEperamaumy (pEIBCAH) 1935 1950




PAZBNTHE NPOH3BOICTBA
NOJHMEPHBIX MATEPHAIOB

PasenTHe nmonuMepHOH XHMHH NMPHBEN0 K ODOIVIeHN® GONLMOro WHCIA HO-
BRIX MOAHAMEPOB W ABMAOCE OCHOBOIN JIA CO3MAHEA MPOMEcCOB AX NpPOMEINLIEH-
HOTO NpOM3BOAcTEA. B HacToAIee BPEMA NPOH3BOACTRO NIACTHYECKAX Mace,
HCKYCOTBEHHOTO BOJIOKHA, CHHTETHIECKOTD
Kay9IyKa W JAKOKPACOYHBIX NMOKPHMTHI AB-
TAKTCA OCHOBHEIMH OTPACIAME ONEMEep-
HOil TPOMBIIITEHHOCTH, SAHATEIMA MOTY-
yeHHeM ®  oepepafoTEol  TonHMepos.
Hapapy ¢ npummr mmeercs Sonemoe komnm-
9ecTBO OTpactet NpOMBIMISHAGCTH, JAHA-
T = TEIX TOABKO NepepaloTkoil MaTepmag0os Ha
OCHOBE BLHICOKOMOIEKYIADHBIX cOeIRHE-
HUil, cpea KOTOPHIX BamHeHIMIAMH aABIA-
I0TCA TeKCTHIRHAM, DE3HHOBAH, Oeperoof-
saw | s p:’lﬁaTMBaKﬁ]‘l{aﬂl KOHJMTePCKAA, TAL[EBadA,
mebensHan,  OyMasRHAA,  KOMEBEHHAA.
K orpacnam mapommoro xossiicrsa, mpm-
MOHAKIHM H3JeNH W3 MOTAMEPHEIX Ma-
o L TCPHANOR, OTHOCATCA ABMANMOHHAA, ABTO-
2850 a5 87 mwee ere  MODMIBHAA,  pagMOTEXHAYCCKAS,  cyio-
P CTPONTETBHAA, MAMHMHOCTPOMTEIBHAS,
ne. 'mgﬂﬂf}‘:ﬁf::;;i“::ﬁimfg CTPONTENBHAA, BIEKTPOTEXHHYECKAd Ipo-
) _ MBINTeHHROCTH, MEeTAOMHA, CeJbCKOE XO-
e f T MURCTMACSN - 5a0icTBO, CBASK, 4 TAKMKE DABNNUHEIE OT-
PACIH OPOHIBOACTEA TOBADOB HAPOJHOTO

moTpefaenns,

PaccMoTpiy B3amMOOTHOINEHNS TPEX OCHOBHEIX ofnacTell IONMMMEPHLX Ma-
Tepunanoe 3a nepmop ¢ 1950 mo 1962 r. B rafn. 4 npusegens madper, xaparTe-
PHAYIOIMMe H3MEHEHHE NPOM3BONCTEA WTOJMMEDHBIX MATepHANOB (BOIOKHA,
nracrMace n kayayra) ¢ 1950 r. (Gea CCCP u crpanm mapomHoi# memoxpatmm).

Ha pme. 1 npusemens jaHHble N0 NPON3BOJCTEY BCEX TPEX BHLOH TOIAMEp-
HEIX MaTepuatoe, maumdag ¢ 1950 mo 1962 r. Xota mo afcomorHON BemmImEe
IPOMIDOOCTEA HO NEPBOM MECTE HAXOOATCA BOJTOKHA, OJHAKO HanbolIes BEICOKHM
TEMII PasgBiTHA XapakTepeH [aA miacTmacc. Ilpowssomereo miactmace ¢ 1950
no 1962 r. yseanunaoce Golee 9eM B OATH pas, BOMOKHA — DOYTH BIBOE, & Ka-
yuyros — B 1,6 pasa.

Huse mui Gomee moapofiHo 0CTAHOBEMCA HA DPA3BUTHA ODOEIBOJNCTEA M COB-
PEMEHHOM COCTOAHMH NPOMBILIGHHOCTH MIACTMACC, XHMEYECKHAX BONOKOH H
KAYIYKOE.

ardee

U I

L

Tabtuyg 4

MpoRapoiCTE0 PASINIAME OGAAMEPHMX MATEDHAJIOE (e Teic. Tomm) [111, 112]

Marepnan | tos0 r. | 1955 r. | t960 . | 1982 r.

Bnnunr}m BCeX BHAOB (MpEpOAENe M XmME- | B648 | 12343 | 12050 | 16130

YetEHe ]

[racradeckme macch 1500 | 3125 6 300 7733

Haywyum (EaTypansEue B cHETeTHIECKED) 2434 3045 3931 4030
Beero 12582 | 18543 | 22284 27893
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IlaacTrMaceht

Ilepsoe MecT0 HO TéMODAM pocTa CpPelH OTpPaciell NPOMBIIIIEHHOCTH, IPOR3-
BONANINY OONHMEDHRIG MATePHANL, KK yie OHI0 OTMeYeHO, NPHHATIMEHT
nracTHYecKEM MaccaMm. B taln. 5 mpepcrapnensl [aHEEE © NpPOHIBOJACTRE

Tadauya &

NpoR3BoICTRG DARCTHISCEHE MAGE B HANATAJIACTATECEME CTPAHAX
(B TEC. TOHEH) [118—118]

|' | 2‘ I |
ElE | E gl | e e el | sela
Crpat | 2 | o 3:.-2|ﬁ.a: ﬁ‘: AFIEREIERE
= = == = o =1 L - = el o = = = (=]
2le(8|E (5|8 |B|2|2|8[8]E |8 8 |3
|11 hosdls1sols ool a18l1ass L 15hraslossd
CITA 58 | 811 [1034/1160{1103 1318/1335)1735(1871/1940/ 2115|2734 2850 3540|3767
OPT 60 | 23| 113 191] 185 250| 338 430 *ﬁ-‘ii 589! G65| 796 982' 12481427
ARPINA 30 (108 | 135] 1600 150) 185| 283 319 343} 400 422) 503 574) 745| 729
Anosua — | —| 18] 42 50| 58 76| 108, 221| 304/ 314| 395) 550| 7801061
DpasnEd 12 | 24| 27 40 35| 48] 78 91 130 126| 198 235 306 410, 508
Hranes — | 9| 15| 28/ 20| 43| 57| 65 16| 134 149| 235) 285| 500| 825
Ilpowme wanm- | — | —| 158| 181| 238| 250| 233 352 285| 507 537| 529) 766| 510 413
TAIHCTHIECKNG |
CTPAHE | i ! |
Bcero 200 il 870/1500 180ﬂ|13ﬂ-ﬂ_r.2150 2400 3‘100‘3-550 40{|'D|440ﬂ 5&%‘53[@ TT33|B350
L I '

MIacTMACC OIA pAfga cTpas, Hagusada ¢ 1938 r. B CCCP opomasofcTeo mmact-
mace B 1963 r. cocrasmmo 589 tare. 7 [117].

B rabx. 6 mpEBegeHsl famEBle o MacmTafax NPOHIBOACTEE HEKOTOPHIX OT-
mensHLIX BEA0B maactMace (kpose CCCP m crpam HapogHol meMoKkpaTHH).

Tabauya f
NporapoacToo PAIJAYIAEX BANOB HJAACTMACC (B TWE. Toma) [116, 118]
IaacTsaces 1954 r, 1055 r. 1060 r. 1962 T,
lI
Demoa-do puansierHIELe 32,2 | 38,0 398 700
Mogerugo-fopuaneierugLe 233,58 280,3 305 500
MommcrEpoaLEREe 254,3 324 360 815
MonuBRERAXI0 PHLERE 4141,5 540,2 615 1335
Anrunnase 260,49 06,1 200 -_—
Momaarenen * — 2337 au7 1438
enmmnosame 123,4 141,2 153 —
* B TOM 4atde NoTRoponETens 70 vec. m (1960) 8 &0) feec. m (1053).

Onmaxo ara Tafamna He oxmaTeiBaeT paAj BrEoR miacrmacc. [as roro =ro-
0kl DONYYIHTE HEKOTOpOe NpEJCTABIEHHE O MACITAGAX NPOMIBOACTBA OCTAN-
HEIX OaacTMace, B Tafx. 7 cofpaHsl ZaHHEE 0 OPOMIBOACTBE PAsIHYHENIX BE-
noe cyoa B CIITA.
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Tafauya T

IpoEapoICcTE0 PAIJHYHNY BEI0R gaacTaace o CIEA an 1955—10638 rr.
(0 TeIc, TOun) 114, 110, 180]

i

IlnacTaacce (1058 p|1986 1057 r,!tgﬁﬂ- . 1959 r. (4860 r. 1961 r (1942 pl19683

| r | I

Demon- popuansmerngame| 255 | 255 1| 241 | 224 | 283 | 205 | 302 | 313 | 328
= mpeson-popMansmermm- i
HRI2 |
Mowenmmo-opuanege- | 149 | 155 | 158 | 158 | 192 | 481 | 199 | 218 | 240
TR IHBIA
TMoamcTapoasaLe | 281 | 308 | 305 | 346 | 443 | 482 | 519 | 567 | 661
ToMHERHEAOBLE | 349 | 345 | 400 | 304 | 529 | 346 | 571 | 632 | 792
AmrniELe 246 | 215 | 237 | 228 | 254 |253 |246 | 238 | 250
Hamadoasmse |28 | 28 | 25 | 27 | 33 | a2 | 36 | 36 | —
K yMapoHO-HHIEHO BRIE (133 [ 148 | 430 | 422 | 144 | 1200 127 | 143 —
Mommagnpasie | 28 | 36 | 44 | 53 | 82 | 8 | 88 |100 | 115
Monmarnnes 182 | 256 | 320 | 392 | 542 | 606 | 720 | 88% | 985
Mommnponnnes - = — — | — 19 44 a0 a5
Bfupu menmon0aN B6 | BT | 66 | B4 | 72 | 05 | 67 | 75 | 68
Mpomte naacTMaccs 64 | 88 | 101 | 88 | 130 | 133 | 147 | 150 | —

MOKCH IHLIR 0 016 |20 | 19 | 26 | 30 | 3 | 3 | 40

CHAMKOHOBEE | 1,3 1.8 4,5 1,4 2,3 23 3.4 36 —

I I i |
Beero 1762 | 4871 | 2080 | 2113 | 2732 . 2850 | 3110 \ 3445 | 3767
1

Ha mocnenamx asyx tafamm sEgEo, 9To HamOOdee BLICOKAI TeMO pasBATHA
XapakTepeH IJA NOIHITHISHOEBIX, HOMNCTHPOABHEIX H OOTHBHHHIXIOPHIHEX
IacTMace,

Boaonrua

Pasnudeble TeKCTAABABIE BONOKHA 3AHAMAKT 00 MacmTaly mpoH3soacTRa
NepBoe MECTD CPegH BCeX MOMHMEePHBIX MATepHAIOB, KaK 3T0 BAZHO Ha Tabm. 4,
I KOTOPOIl NPHBCIEHE! JAHHLIC O MPONIBOACTEE PASIHIHLIX DOMHMEPHEIX MaTe-
["HATOE.

HuTepecHo OTMETHTE, WTO OPOHIBONCTEO DASNHYHEIX BUJOB BONOKOH paa-
SHBAETCA HEPABHOMCPHO, 0 9CM MOMIHO CYAMTHL 00 MATCPHAJNAM, MpejcTaBleH-
uiv B Tabmo 8.

Tafizuna 3

NpoRzBOICTEG GCHODHLM X BOJAOHOH (B THC. Tona) (112, 118)]

Bonoewo 1913 r. 1940 r, 1950 r, 1955 r. (ELLTL o 1962 r.
| |

Xaonox (pomokm0) 5000 | G220 | 849 | T200 | T220 | 10700
Mepers (uurrasn) BOO | 1132 | 1035 | 1248 | 2030 1 500
Menk maTypannEwil a0 | s 14 27 an 30
HekycoToeHEme B CHHETOTHYEC- 0 1 113 1504 2203 2 800 3900
KHé BOJTOKHA :

Beero 3 840 ‘ 8 542 lI 8482 | 10676 | 12180 | 16430
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Hax BEOHO A3 NAHHEIX, OpEBeTeHHERIX B Tald. 8, ocoberHo GnicTpo paa-
EWBAeTCA NMPOMSBOJCTED HCKYCCTEEHEHEIX H CHHTETHYCCKEX BOJOKOH, KOTOpOe
B 1962 r. yeeanuun0CcE B TPH ¢ MOJOBUHOH pasa mo cpasHenE®o ¢ 1940 r.

e

il o

SR

SR 5

L
Fiity FAATS

I
| Z
2
F
L FO00 -
LA AR
Pae. 2. PocT npOR2RONCTEA DPHEPONELIE |

A XMMAMeCKHX BOJOKOH . &
I—XA0M0K, § —IAMEISCHES BONOHIEE" L
d — mepeth
Fae. 8. FocT npOHAROICTREA PASANTELY BIOB
XAMAYECKAX BOAOKOH !
1 — BCR EMMETRCHWE; £ — BOHYCOTREMMBIC
(OeITHI0SHRE), J—CHATETHYECHES BOMOHHA LRI LT ]

Ha PHC. 2 monazaua IHHAMHEA POCTA MpOR3BEOICTEA PAAIHYHEIX BHIOB Ha-
TYPalbHHEY, 4 TAKAKe XEMUYeCKHAX BOIT0OKoH, HaummEas ¢ 1940 r. Ha atom pm-
CYHK® BHIHO, YTO MacmTal DpOM3BOACTBA INEPCTH  YBEIMYMACA MUK
# 1,3 pasa; xmonka B 1,7 pasa, a xEMAEYecKHEX BONOKOH modth B 3,5 pasza.

g
2P =

TEEEE L

Puc. 4. Poct nponaBOfeTba CHHETETH-
qeCKAX BOJIOKOH

I =— B0E PEHTETHYECHMS® DOJIOKAS]
# — TONEAMENEEE; J — nomEsdEp.
HBE; # — TOMEAHDILT0R T ATEHER;
§ — OCTATHIHE BONOKHA

B tadn. 9 npuBegens DamHbIe IO NPO-
H3BOJACTBY MCKYCCTBEUJILIX H CHHTeTHYE-
CEMX BOJIOHOH B PATE CTPAH.

Ha pmc. 3 mokazamo, Kak M3MEHHIOCL
NPOHSBOACTEG HCKYCCTEGHHLIX B CHHTETH-
9eCKEX BOMOKOH 3a DOCABIHEE JBOAAIIATE
net. Ha npreelleHERIX DaHELY BAIHO, 9TO0
OpPOEABOICTE0 HCKYCCTBEHHEIX  BOJOKOH
veeamannocks B 1,4 pasa, a cEETeTHYe-
ckax — B 13,8 pasa, 1. e. uMeeTcA gecATH-
KDAaTHAA PARHANA B TEMIAX POCTA TPORE-
BOJCTEA BTHX IBYX THIOB BOJOKOH.

Hmse nprBeleHEl CBegeHHEA O MPOM3-
BOJCTEE XUMHYOCKMX BOJOKOH Ha [OyIUY
Hacencuwa & paje crpam sa 1962 r. (8 wn-
TOrpaMMax):

Anom@Ea . . . . . 6,4 Aurama . . . . . 0.3
OPT . . .. .. G2 Mramuna . . . . .51
ClmA . . . . . .54 600004 LI

B Tadn. 10 cofpanm nauuniie o mpoms-
BOICTBE DA3MNyYILIX BAAOB CHHTCTHHECKHX
BOJOKOH II0 TOIAM.

HNumamura pocta DPOHIBOACTEA OT-
HeJBHLIX BHJI0B CHHTETHYECKAX BONOKOH

MoKA34HA HA PHC. ‘i,. 03 KOTOPOro BHOHO, 9TO NMOJHAMHIHEE BOJOKHA 3AHHMAKT
nepeoe MeCcTo, 32 HEMH HOVT III]J'I:EE&JEPHHG BOJIOKHA W HA TPeTLCM MeCcTe Ha-
XOOATCA NMOMHAKPRIOHWTPHIBHBIE. HPDIIBBDII;C-TBD OCTANLHLX BOAOHOH TaJenrd

OTCTAET OT YHKAZAHHRIX BEIIIE.

16



dabauya I
lporaso cTED PAIATAME DHIOE CAHETETHYSCHAX BOJOROH DO roJoM
(B Teic.TomE) [112, 122, 123

BonorEA 1853 r.[1954 r,*liaas r.|1856 . |1969 r. (1060 11960 r.)1962 r
IloxnaveEsne 77 79 | 113 | 144 | 338 | 352 | 460 | 60O
[oaEaRpRAOERT PATLHES 12 17 | 43 46 | 104 | 130 | 141 | 183

Nomrefrpasie 3,6 7 16 16 80 114 134 195
Hpyree (noTEBEERICOEpTOBNeE, 19,4 | 27 28 30 58 87 85 | 100
ooamonedEROBRE, DOIRERENI- |
XIOpPERHEEE H Ap.) |

Beero | 112 ] 130 | 20 | 236 | 580 |. 703 | 825 | 1078

Rayayr

B HACTOALIIES BEPEMA foIepIDoe 3HATEHHE HMeeT Hal HaT}’pa:'Il:HHﬁ, TaK W CHH-

reTAIecKmil Kayuyr. JlaEnele 0 OpPOM3BOJACTBE KAYYYKA 3a mpomemmue 25 mer
npefcTaBaeHEl B Tadm. 11.
Tabauya 11

HponssoICTEG RAFIFEA B RANETAJIECTHYIECHEMX CTPARAX (B THC. TOHH)
[111, 118, 124, 125]

Ofmes Hunnnm—' Iobea jl‘m-::rlmm:s.m- Ofmee | Tpoms- | Totuga| I posso-
NPOEABOL- | CTRO CHE- | BATYPLANL- |CTHO CHETE- OpodsBog-| BOMCTHO| HATY- | CTED CHE-
CTRO WATY- TETH9S0- ROTO TEIECHOTD OTBY MATY-|CHETETH-| DAIBHO-| TETHTECHD-
PATBHOCD | KOTO Vay- | HAYIYHA |HAYTYHA IO PANEHOrD | TLCKOM0| PO HAY-| PO Kayuy-
Toa |1 cHATETH-| 49yHA orEomenws) | Dog |2 cOHTeTE-|Ray97Ka| 97Ka | Ka Do oT-
TECHOCD K HATY- TBCHOTO HOTE AL
HAYTYHE PaILHEIMY, BATIVHA H HaTY-
% PAILEIMT,
b
|
w37 | 1232 | — 1232 | 0,0 056 3147 | 1230 | 1017 | es,2
1940 1483 43 1440 2,9 ||1957| 3280 1350 | 1930 68,9
1946 | 1672 820 #32 3,2 ||1958 3250 | 1264 | 1986 63,6
1950 2434 D 1580 28,7 1659 3768 1670 2098 79,6
1821 2838 23 1915 48,2 1960, 3931 1902 | 2029 03,6
1852 2711 892 1349 £9.0 1964 4130 2007 2123 84,5
1953 2706 | 51 1755 54 .1 I?iﬂﬂ‘j‘. 44515 2276 2140 106,3
1054 2558 727 | 1834 30,6 1983 4600 2450 | 2450 114,4
1955 3045 1102 | 1943 06,6 |

Ma npreefieHEEIX JAHHRX BHIHO, WTO mbem
NPOHIBOACTB0 CHHTETHYECKOTO KAYIyKA ..
GHICTPO PaCTeT M yie OPEBIONIIO MO CBO-
eMy o0beMy ZoOHMY HATYPaIBHOTO Kay-
gyka [124, 125] (¢ 1950 mo 1963 r. mpoms-
BOJCTED CHHTETHTECKOT0 KAVIVEA YBEIH-
YHI0CH IOYTH B OATH pas, a fofblda Ha-
TYPaIBHOTO HKAYYYKA MIMeHHIACH 09eHB AW -
mano). Ha puc. 5 norasaEa TRHaMBKA po-
¢Ta HNPOH3BOJCTEA HATYPATLHOTO M CHHTE-
rETecKOre Kayayea ¢ 1940 r

Boepssle KpyIEOIPOMBIIIEHHOS IIpo-
H3BOMCTRO CHETETHIRCKOrD KaYdyKa OLLIO 1 L1
opraEmsoBado B CCCP s 1932 r, m amme 4 Lt ARG oA
aaTeM, B 1937 r.— 8 ['epMaEnn, B B T;EhiE- Pae.5. PocT MpOEBBORCTEA HATYPATE-
1944 rr.— 8 CIMA. CEETerTndecknil Kay- HOro (1) B CHETeTEYECKOTO (2)
9yE B HACTOANIEE BpeMA NPOHIBONHTCA HAYTYEAL

By

2 B. B Hopmak 17



8 CCCP, CIIIA, Hamage, I'JTP, Yexocnosaxnn, OPI, Apronm, Opanmum, Hra-
nnn, Aoornn, Toxaapgmm.

Cnegyer ormermts, YTo Hanfogee pACOPOCTPAHEHHEIM Cpell CHHETeTHTE-
CHEX KAVIVKOB ABIAETCA OyTagHed-CTHPONbHBE KAYIYVK, OCTANBHEIE BHJEL
Kay4yKOB IPOH3BOTATCA B MeHBIIeM woamdgecTee; B Taln. 12 npusegednr aTH
MAaHELE A HEKOTOPHIX TOCYAAPCTB.

Tabsuya 12
M poRaRONCTRO PASARYHMNE BATOR CHATETAYECUHOrD HAYIYRA (B THO. TOHH)
[111, 116, 126]

Crpana CrMTeTHIecHEd Kayays 1054, 19558 r.| 19586 .| 10567 .| 18588 r (1962 .
|
CITA Byragmes-cTEpONREER 482 | 803 | 88> | 919 | BBS | 1458
Xaoponperopsi 70 92 | 401 | 117 ] 147
EyrRaRayIys 59 o6 ™M a3 158
ByragmeE-aKpEIOERTPRIBEEN | 21 as 34 41 32 T2
IMomGyTa THEEOBRIH — _ —_ —_— — 122
lomensonpesopei — — — — — 41
SR IEE-TPOIRIEE) BRI — — —_ —_— — | 2
|

Beero G632 | D84 l 1006 | 1148 | 1069 | 2000

Hamana Byragmen-crapoasEnd B0 70 81 88 8& —_

Byroakayayx 18 21 23 25 a7 -

Jdpyrue copra 11 | 14 [ 18 17 22 —_

Beero 87 | 105 !é 122 E 130 | 137 |17

OPI | CaErermeeckmii xayTyk 8 | 11 ] 1|1 |23 | o0

Amrana | To me — | — 1 = | 2 | 11|19

MACIHTAE NPOH3BOJCTBA
NOJHMEPHBIX MATEPHAJIOB

Macmrad npom3sofcTBEA PA3NHIAEX TONEMEPHHIX MATEPHANOB B HACTOAIISS
ppeMa AoctarouHo senux. Jag toro 9rolnl CONOCTABHTE COBpeMEHHEIS MEC-
mralE TPOEaBOICTEA, VKajKeM, YTo B HACTOAMIEe BpeMA oblIee NMPOWIBONCTBO
MIACTMACC B KAODHTAJNHCTHYECKHX cTpaEax mo Becy pocrmrao 59% or mpoma-
BOACTBA IPETHHIX MeTantoe. Ecom cumtats mo ofbeMy, 9T0 Topasgo NpaBEIb-
Hee, YIRATHIBAA PA3JMyie B YACILILIX BeCAX, TO DPOH3BOMCTBO MIACTMACC ViHe
npee3omuo Golee YeM B TPH pasa NPOR3BOJCTEO BCEX NBETHRIX MOTAMIOB,
BMECT@ BSATHIX, KAK 3T0 BHIHO W3 JaHHEX, NpPEBefeHHEEX 1 Tafm 13.

Has conocTapaeHEA mMacmrabon TPOMIBOACTEA MIACTMACE, CTAAH M Jo0BITH
yraa m Bedow B tabn. 14 npueenedsl JaEEEe D0 Ba)KHEHITHM CTpaHAM.

IMpr coepemenmaerx Temmax passuTHA uepes 10—15 mer mpoussoncTeo mo-
amMepoB OocTHrHEeT MacmTaba 60 mam. 7 ecom y4ecTs pasimeyEs B TINOTHO-
CTAX MOMEMEpPOR, ROTOPHe B CPegHeM paBHBl 1,3, M 9epHHIX METANNOB, HMEo-
IHAX MIOTHOCTE 7,8, ¥ TMePecYNTATE TOHHHL Ha M°, TO 3TO COCTABHT OROIO
46 mira. »* DonEMepoB.

B 1962 r. fmno emonasneso cesime 300 MaE. 7 cTanm, 49To COCTABNACT
Gomee 38 mam. u*; gepes 10—15 mer macmrabm MHEpOBOrO NPONIBOACTEA TO-
JAIMEpPHEIX MATepHAI0B JOCTHTAYT TAKOBHIX BRIIIABKH TePHBIX METAJIOR.

Orciona acEa copasegnueocts yreepsmnenna H. H. Cemenopa [128] o Tom,
gro 4ecnm XIX Ber 9acTo HAZREBAKT BEKOM Oapa m SASKTPHIECTEA, TO XA BEK
MeNaeTcd BEKOM ATOMHON SHEPIEM M MOJRMEePHEIX MATeDHAIORS.
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abs uya 13

MponasoncTed OBATHHYX MOTALIOER H NJACTMACE B HANRTAJIRCTHISCKEX
crpamax [114, 127]

IT n IpomasoncTED
PORBEORETED, THE, B 1963 r,, 8%

1040 r. 1850 r.) 1060 r.| 1063 r.|® 1940 r.| x 1980 1.

|
IIeeTEme MeTannw I
ANMOMAHT T TI0 | 1340 | 3579 | 4150 | D84 316
Mans | 2330 | 2290 | 3612 | 3714 159 162
MIHE 1540 | 1860 | 2404 | 2601 174 144
CEEEEL | 1640 | 1560 | 2200 | 2305 146 153
071080 | 232 | 77 | 149 | 148 | 63 83
_ | ’ i
Hroro:
THIC, T G452 | T497 | 11943 f 13008 203 182
THE, #3 448 | 4028 | 1706 | 4871 — —
[TracTuacewn
TEIE, M 350 | 1500 | A300 | 8350 | 2383 556
TEIC. MY 259 | 4454 | 4846 | 6423 — —
OTHomeRNe DNacTMACC X IBETHWM |
METAJIaM, 94 F
oo Becy 5,4 20,8 52,8 63,7 — —
oo obneMy 28,3 | 1123 28£.0) 344.3 — —_
Tabauya 14

NpoR3iss eTRG NJACTMACS, CTAJE B JobHwa yras m medra
aa 1962 r. (B THC. TORE) [127]

Crpan OpoEsBonCTED Hpmmmau" Hobea yraa | Dofume @edrm
a TLTACTMARE CTANH {esrproE)
CIIA 3540 a9 4100 K 428 000 373 500
CCCP 475 76 300 247 000 186 Q00
ARrmEa T43 22 800 |' 199 000 100
QFT 1248 | 31600 | 142 000 T 400
Dpamma 40 | 17500 47 700 2500
Hramesa ] 500 5300 | 600 1700

CHETETHYECKHE MATEPHAJLBI — BEAY MAA JHAHEA
PASBETHA HOJEMEPHOH XAMHAN

Mz opmeemenssix BHme MaHEEX BEAHO, 9T0 B DOCAeQHHe TONE HMeeT Mo~
¢T0 OBICTPHI POCT TNPOHABOACTEA TOIHMEDHHX MATeDHAT0B. JT0 ofycIoBRIeHD
Gonsmmm pasHOOOpazHeM NMPHHEIX TeXHHYeCKEX CBOHCTE CHHTETAIECKHX NO-
AEMEpOE, ErPAlIAX ACHIKNYHETENREYID POTL B CAMEIX PasHOODDASHEX oTpac-
1A% Hapoxmoro xoasficrea. [lpomaBoncTBO CHETETHIECKRNX MATEDHANOE OTKpH-
Baer GOMBIIMe BOZMOMKHOCTH N4 OOBEIIIGHHES NPOM3IBOJHTEIRDOCTA TPYAA H
YMeHRIIEHNA TPYIOEMKOCTH LOPONECcsoB, 0 CPABHEHWIO, HANDAEMep, ¢ OpOES-
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BOACTBOM HATYDAJBHOIO BOJIOKHA HIM HATYPAIBHOID Kaydyka. law, saBoj, ma-
roToRIAKIAR exerogEo 30 THIC. T CHETeTHIECKOTO BOMOKHA, HPH 3HAYHTENLHO
MeHBMmel 3aTpaTeé TPYIa, SKEMBATGHTEH IO CBOEH TPOJAYRIEE TOMY KOMHIECT-
BY MepCTH, KOTOpOe MOMHO DOAyInTh or 18 miE. obem. Wkamkem Janee, 94TO
TPYHAOBEIE BATPATH HA NPOMABOACTBO 1 7 BECKO3HOI0 BONOKHA COCTABIAKIT
60 zexopero-mueil, B TO BpeMA KAK Ha DPOHaBONCTEO | 7 HaTypanbHO# meperH
sarpaumsaerca 330 wenopero-uEefl, a Ha 1 r xnonka 232 weaosexo-pua [129].

BeegpeEne XEMAISCKEX BOJOKOH B TeKCTHIbHOS NMPOM3BOJCTBO jaeT G0Ib-
moit sroEoMEYeckmd addert. CefecTommocts 1 7 BOTOKEA HHTpOH, IOIHO-
OeHHOTO saMeHHTens meperd, cocrasaser 800 py6., 1 r mascama, obnagaw-
mero csoitcreamm mepern, 970 pyb., a marypanssoil meperm — 3090 py6. Ecan
¢papEuTE cefecTomMocTe 1 7 XTonka-poXomEa (495 py6.) ¢ cefecToMMOCTEIO
{ r sEckosmoro sonokra (460 pyd.), To W smeck DpeEMYIecTBO Ha CTOpOHE
nocaegaero. OcofeHHED BelNHKH OpPeAMYIeCTBA OPHAMEHeHHS XAMHYOCKHX BO-
IOROH B TexHmEe. UOEA TOHHA TARKEX BONOKOH Gmaromapa mx Gomes BRICOROM
OpPOYHOCTH B A0ATOBETHOCTH 3AMEHAET B TEXHHYECKMX HMajendax or 2 fo 4 T
BHICOKOKATECTBeHHOTO XJIOMKA,

JKOHOMHAA OT 33MEHHl HATYDANREBIX BOJOKOH XEMWYECHHME B IPOR3BOOCT:
Be 1eXHATecKEX nagenmi 8 npousimnerscct® CCCP B pacwere ma 1970 r. co-
crasyr: Gomee ABYX MEAMHApPAOD pyGaell Ha KaUATANBHAIX BIOMKEHHAAX; OKOIO
525 mum. pyf. Ha MagepMKKAX NPOH3BOACTBA; TPYAOBBIE 3ATPATEL YMEeHLIIATCA
HA 52 MIH. Yel0BeKo-Heil,

Benmk® skoHOMEYECKHe H TEXHEYECKHe NPeAMYLIECTBA CHHTETHYECKOTO
KayIyka, Depel HATYPATBHEIM, 4 TAKMKe M IJACTMACC IO CPABHEHMI) ¢ pasiMd-
HBEIMH TpApofELIMA MaTepHazaMf. [loaToMy cTaHOBHTCA BOOAHE MOHATHEIM,
9T0 BO BCEX CTpaHAaX OCcOOEHHO OHICTPO PacTeT NPOHSBOJCTBO CHHTETHYECKEX
NOAEMEPHEIX MAaTepHANOR, IO CPABHEHHK ¢ NOPHPOAHEIMH.

dTo HArAAZHO TPOELIRCTpApOBano B Taba. 15 @ ma pme. 6, ma KoTopoM mo-
KazaHa JEHAMEKA POCTA OPOMIBOACTBA OPEPONHEEX H CHATETHISCKHEX MOONH-
mepos. CyMMapmos NPOH3BONCTEO CHHTETHYECKAX TMONMMEDHEIX MATEDHAJIOB R
1962 r. yeeamunnock B 9, 11 pasza, B To BpeMA KaK NPOMIEOJCTEO TMPHPOTHBIX
DOJIEMePHEIX ~ MATEPHAJIOB  BEIPOGIO

Pl
A JUME B OOITOPA pPAadd 1o EP&BEEHHKI
;e
r
E

s

S

F
| | I 1
950 857 T g 85T FAFD 79AE 8.
Pre. 8. PocT oPORSBONCTEA EATYPANBERY Pre. 7. PocT OpOREBONCTEA DARNTHYHEX
(I) m cETeTEIeCKEX (2) monEMepoB OOTEMEPHEX MATEPHATOE:

I — mmomo¥; £ — OTACTMACCHE, J§ —
IEMPEACHES BOMOKEA; o — CHEATETHESE-
CHER HATTYH, § — BETYDAIBREEM Ray-

¢ vposmem 1940 r. (poer Bcero B ayK: 8 - mepoTs

1,63 pasa).

Ha pmc. 7 oTpameBa IWHAMEKa PO-
¢Ta OPOMBBOJACTBA OTAENLHHX BH[OB HATYPAIbHEX H CHETETHYECKHX ITOJAMep-
HEX MaTepRaloB; MelIeHHBIN TeMIO PocTa NPOMSBOJCTEA NPEPONHLIX MaTepHA-



I0B H DBEICTPREIH TeMI POCTA, XADAKTEPHHE IIA CHHTETHISCKHE MAT&PHATOR,
alech TAKME OIeBHIEH.

Hax srpgEo m3 gagEeix tabn. 15, mpomaBogeTBo CHAHTETHYECKHEX TOJUMEDOR
o cBoeMY aDCONKTHOMY pasMepy BechbMa CHABEO BEIPOCIO I B HACTOAIIeR

Tabsuya 15
Focor BpOAYROEE PAJEYHLE BEAOB DoaEmepon [111, 112, 134)

1
P
| PoeT DPONFHOEE, THC. ™ ﬂgnﬂ'g"-:'{‘l“%“
Il omste P | | .
MaTapwan o . . . . : = =
[ 9 [ M = [ 9 (M 1 B B = =
212 |8 |8 |2 /2 | 2|2 |58 = =
CHETeTHYEeCHRUE nodEMe PR
Tl nacTMaces | 350] 720 |4500] 3450 |4Dm 4400 | 5400 | 6300|7733 | 2208 | 5M
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