1. BOJA HYXXJAETCHA B 3AIIIATE

MBI IpUBBIKIU K TOMY, YTO CTOUT OTBEPHYTHh KpaH ---- MOJNBETCSA YHCTas XONOMHAsI Boja. MBI pacxomyem
BOJy, HE 33ayMBIBasICh, OTKyla OHa OepéTcs, KaKoro Tpyna CTOMT e€ coOpaTh, TOBECTH N0 TOPOa, OYUCTUTH OT
BPE/IHBIX IPUMECEH, U, HAKOHEII, 3a0bIBAEM O CTOMMOCTH BOIBI. K ATCVE R T-—Fr /K Bk, #ifE s mt K i
Ko BANHFEAE K, BATHE NIRRT, BBEEBUK, AR I L35k 117 B2 s 2R BRI (24
KD 558, T, &%, WA GER) ERKMEHSET .

A MEXIy TeM OCTaBJICHHBIN MMOJHOCTHIO OTKPBITBIM KpaH KaXIyH0 MHHYTY BBUIUBAeT 15 JTUTPOB BOIBI.
[puém nyma B TeueHwe 5 MuHYT BieuéM pacxox okomo 100 mutpos. Ilpy HamoNHEHWH BaHHBI HAMOJOBUHY
pacxonercs 200 nutpoB Bomsl. Kaknast ctupka Oenbst B ctupanbpHoi Mammuae Tpedyer 100 nutpoB Bomsl. 5L I,
—NEAEST K e SRR R 16 SETHK . SR 5 2 Bl FEIE 100 SZTF/K . BEWGEATEK T IHFE 200 SLTHK . YEAK
HUERE— IR 100 3L TFK

Jaxxe mpu oueHb HEOONBIION yTEUKE M3 CMBIBHOIO 0adka 3a CyTKH YXOIUT B KaHANM3aImio 10 80 ITUTpPOB
YUCTOM BOMBL. 1% (T MiAT D ik, — BRURA F/KIE /K ATIA 80 A7 Tt

3a o W3-3a yTEUeK W HEIKOHOMHOTO pacxoioBaHus MockBa Tepser 250 MHIUTHOHOB KyOOMETpPOB BOJIBI.
3TOi1 BOIBI XBAaTHIIO OB, YTOOBI OOECIIEYUTH B TEUCHUE TO/]a OJITOPA MUJUIMOHA YEIIOBEK YHCTOH TUTHEBON BOIIOH.

IR, SR AR 242 5 TIOTSLI7KK. XL 4 150 J7 NSt — RN s O K.

BepexxHoe oTHOIIEHWE K BOJE CIEMYeT BOCIUTHIBATH C JETCTBA. Y OOJNBIIYIO MOMOIIB B 3TOM JIEJIE€ MOXET
oka3ate My3eil Bogbl. My3ell ObLT CO31aH MOCKOBCKMAM TOCYIApCTBEHHBIM HpennpusTiueM «MOCBOIOKaHA» B
1993 rony, 4TOOBI 3HAKOMUTH HACEIICHHE TOpofia ¢ pabOTOI OJHOM M3 CTapeHIINX CIyX0 JKU3HE0OeCIeUeHus ----
ciryO0l BOIOCHAOXCHUST W BOAOOTBENCHUs (KaHamm3anuu). Haxomurcest myseit B CapwHCKOM Tpoe3lie Ha
TeppuTOprUH ObIBIIEH [TTABHOM HACOCHOM CTAHIIUK TOPOJICKOM KaHamM3amu. 52 157K R PR %M/ N 9%, AEIX T T 7K
B AT AZE TAR K B o 1993 4F iy S BHEA k. (SElirRl B RKIEE PR @A TR, IS T ik
RS TR ORBE ST Toh (P s B A — BT IR AR, BT AR BEHEAES T T o I UR ARV AL MRS ST HE KAl K Rl 7 Ji
b2 [

B my3ee paboTaror B JNIOONEHHBIE B CBOE €O CICHUANUCTBL, ¥ KaXKIas dKCKypCHSA---3TO OJla BO CJIaBy
KaHaJIM3aIU1 U BOJONpoBosa. LM I /EE#E T A CF TR, BTl —IRS W E N EEHIK RG4S — than
/¢

Hupexrop my3ses Jlunus EBrenpeBHa Banneprioxt npopadorana B «MocBogokanane» 6onee 50 jer, u mocie
€€ pacckas3a MPOHHMKAEIIECS MBICTBIO, KaK JIparolieHHa BIIara, KOTOPYIO MBI TOpod 0e3 0co00i HYMXKIbI ITBEM U
J5EM U3 BOJIONIPOBOIHBIX KPAHOB. AR IH G T « i HY i JE R « FUBE/R BRI/ (SErRE B RKER PR T
ET b2, K uHE, RaREE], AN RO EA BT ZIN REFERN: ALED 5] 1 AR A Tt -
HRIK e KT VA 2 2 A IS Bt

«Hayxka u xu3Hb» 1996. 2
2.PUMMUYHOCTD B TPYAE 7 g+ 1152

JIaBHBIM-JaBHO, KO/l YEJIOBEYECTBY €LIE ObLIO HEBEJOMO yUEHUE O OMOPUTMAX, U3 MOBCEIHEBHOIO ONbITA
JIOIM OCO3HAIM , YTO PUTMHUYECKas pabora JaéT BO3MOKHOCTH DKOHOMHTH CHJIBI , YEPENOBATH MYCKYJIHHOE
HanpsbKeHHe ¢ Hay3ou[il# s otasixa . RALLHT, AKIEAFIE LD BN, AMTANH LR silg), A5
ZIN LAERRMS A 77, ALY 5K CIRES) FITAIER IR B A k1T . Pabouuii putM nogepxuBaics yaapaMu opyaust
TpyZa , HAPUMED , YIapaMK MOJIOTa O HaKoBaibHIO , {6albl) 0 cBaro , mecta o CTymy u T.A. . 95 5) T4 ¢
Z2), B, SRERET BN, R FTARBERIIT S F SRS LRI % . TlpuMensncs crienuanbHbIi aKKOMIAHEMEHT
MY3BIKaJIbHBIX HHCTPYMEHTOB—O0apabana , TaM-Tama , yAKd . 5. BRI TR E A= AR H—5.  Tlon
MaleoOpasHyro My3bIKy Jerko uatu . A BT AL & AR G i ORI 44 . Xonbp0a B onpenienéHHOM pUTME He B
npumMep NET LI srerue , yem HepuTMuuHas (L2 (N ZERATHE L TR E BRI £

{Her muuero Gonee BIACTHOIO B YKU3HH YEIOBEYECKON , KaK PUTM . (7E AR drh e A L fie % T = R RE T A
ARENET . JTrobas GyHKIMA... IMEET TIOCTOSAHHYIO CKIOHHOCTB# [f] MEPEXOIUTHL Ha CBOMCTBEHHBIN €l pUTM )
rosopui W. I1. [TaBnoB AEA[—FRlE GEZD ... EATEBAZHER G TR ARE) ——W. I LW R .

[TpucMOTpHCH K paboTe ONBITHBIX CIIECAPS , TOKAPS , MAJIBIIMKA JIPOB , KOMAJbIIUKA , --- JFOOOTO YeIoBeKa
, 3aHATOr0 (PU3MYECKUM TPYIOM , BBINOJIHAIOIIETO TOT TPYH YMEIO , U CPaBHH €r0 ¢ pabOTOH HEyMEIOro
HOBHUUYKa...CpaBHeHHE Oy/IET, OYEBHMIHO, B MOJIBb3Y OMBITHOTO PAabOTHUKA , B JEHCTBHAX KOTOPOTO MbI IIPEXKIE
BCEro OTMETHM MMEHHO PHTMUYHOCTD . 1 AIMLEEE 46 Al 1. 51, B LR + L LR — AN AR 55 shIFRE
RIS EN N TTAE,  SCARA TR AR B T 1) TAE I DLER R - AR AR, P (A3 WX BHALBH T NEH,
FEABATHIAT B AT 5 S B H 2 T ik

Bbut nmpoBesién Takoil skcnepuMenT . AU TILIXAE AN 52, [IBe rpynnbl TypUCTOB OTHPABUIINCE B TOPHI .
WAL T % 22 % L. OpnHa rpymma 1uia CIopbIM LIArOM , JIFOH , HE YyBCTBYSI YCTAIIOCTH , OTMEPSIN KHJIOMETp 32
KUJIOMETPOM U HAMHOTO O0OTHAIM JIPYryI0 TPYIILY , KOTOpas MPUIEPKMBAIACH COBEPIIEHHO MHOW TAKTUKHM ILjIa
Pa3sMEPEHHBIM IIarOM M TI0CIIE KaKIbIX 50 MUHYT IBUICHHS J€Nala JECATUMUHYTHBIN EPEPhIB HA OTABIX .—4ZH i
TATHE, XL NATTANGRE st — 24 B — 2 UM RTRE S OB T 5 — 4, i o — 4158 A o3 — o, AAT B4R
HAATHE 50 73815 S8 10 20 BRI

Te , KOMy NPUXOIUJIOCH Y4aCTBOBATh B TYPUCTCKUX TIOXOaX IO FOPaM , 3HAKOT , YTO ITO COBCEM HE TO , UTO
Hepexoy 10 PABHUHHOMY MecTy . . FREEAGHLL S NI €L AT I AN FRAITE, X5 AR5 WF Ay . K xoHmy aHs
rpynna pasMEPEHHOrO IBUIKEHHS , HA30BEM €€ TaK , 3HAYMTEILHO ONEpPENna CBOUX COIEPHUKOB , KOTOpbIE
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JIOBOJIBHO CKOPO  {BbLIOXIHCH ) — K K, 17—l GEIRATIXFERRIALT S84ttt TARDLAE R o8
X T

Bot untepecnoe Habmonenue . g N HEIDMIM L. IlogpocTkaM , IpUIIEIIMM Ha IIPOU3BOACTBO ,
CHayala JaBald BO3MOXHOCTH dYepenoBarh S0-MUHYTHYHO paboTy ¢ 10-MUHYTHBIMHM IEpepbiBAMH , T.€.
COOMIONAIICS PUTM , IPUOIMKEHHBIA K PUTMY INKOMBHBIX 3aHATHM . k[ S0 A4 (14 T4 50 20 8h, SR MK S
10 2358, iR, MR FHOMEREE 21125, 3aTeM Ha BTOPOM TOy 00YYeHHs NIEPEPHIBLI YCTPAUBAIIH YEPE3
monropa 4aca . ARETERE I ER— AN P ZH— XK S . U Tonbko B KOHIIE BTOPOro rofa 00ydeHHsI
MOJIPOCTKH CTau paboTaTh B PUTME , IPEAYCMOTPEHHOM st Beex pabounx . NI FE I K5 —EF R ah LS TA
MTE R 28R TAE T .

Taxkast MOCTENEHHOCTh MEPEX0/Ia HA HOBBIA PEXUM JaET BO3MOKHOCTH OPTaHM3MY JIErde TIEPECTPOUTDH CBOIO
PUTMHUYECKYIO JCATENbHOCTD . I it Ml FE FT A (AR B2 mT LME LA 8 Dy s T i 4 B R s )

MOKHO NPHBOJMTH OECKOHEYHOE MHOXKECTBO MPUMEPOB , JIOKA3BIBAIOIIMX , YTO PUTMHYHOCTD
(cooTBeTCcTBYIOMIAs (PU3UOIOTHYECKUM OCOOEHHOCTSIM JEITEILHOCTH OPraHu3Ma ) MOA4ac PyLIAET JIEI0 U B yuéoe

, M B TpyJe , U B criopte . A LIZS TR R UE W A I rT DU v ) o AR, dsahd GERD s (BRI
TS ZE N AT A W LATE ) A2 327 5D

Bor moyemy CTOJIb BaKHO yMETH IIAHUPOBATL CBOE BPEMs Ha JIEHD , HEIEIIO , MECHIL... BOT moyemy cTojb
B&XHO HAYYHTHCSI IAXKe TOMAIIHUEC 3a1aHHUsI TOTOBUTH B OMpPEICIEHHOM pUTMe . X/t At A% klAa d—A, —
JA AN RN TR B T R B R S A A L A L B 2R R B A it FE ) S R . B 3akmiouenne
CKa3aHHOTI'O CAEIaeM KOPOTKHE BBIBOIBI: ¢ Jri T4 AT BN &) 45 (1) B 4 -

---- NPHUIEPKUBANCSA ONMPEPENIEHHOr0 PUTMa B TEUYEHHWE JHS YTPEHHHH MOABEM M OTXOI KO CHY , €1a W
NPUTOTOBJICHHE YPOKOB , 3aHSATHS CIIOPTOM M YTEHHE KHUT , —— —NZ WIRFF—E 171128 BRERRM LAk, 12
AR, AT HE B,  ---Bcé momKHO OBITH pomunHEHO pexuMy .—— T A X — VIR T (FEED il
JZ.

---- BCAKYIO paboTy cTapaiicst JeiaTh PUTMUYHO , YePEIysl TPYA U OTABIX . ——%% 11237 T 28 Al T4 — I3 1%,

& 7845 .
3. (Y BAC 3A3BOHUWJI TEJIE®OH...) (#EMHHATRm T e o »

Ceronus Bcé OOIbllle TEXHUYECKUX HOBUHOK BXOIUT B OBIT JEJIOBBIX JIIOAEH : 4 Rl 2 () Hr R 7= ik A
T4 NG H A TAE: Momemsl , pakchl , KOMIBIOTEPhI-0€3 HIUX HEMBICIIUMO OPraHU30BaTh PabOTy COBPEMEHHOI
¢bup™Mbl i kKoMnanuu . A H D A& L RN —%F e, DS RAT A AT AR TS0 . Ho Bee
e JIMYHEIC , a , CIIEIOBATEIBHO , U TeNe()OHHBIC KOHTAKTHI UTPAIOT OOMNBINYIO poitb . {HEEFIEALFA NI, a2
Ui, FIRERERIE SRR AR I .

Bens pasroBop ¢ KakuM-1u0O YETOBEKOM , BbI MMETE BO3MOKHOCTH IYCTHTH B XOJ BCE CBOE O0asHUE U
Oe3pajieNbHO 3aBJa/IeTh BAUMaHUEM cobeceiHuKa . MIEE AMEATIRIGIN, B v BEREILE T A IO ) JFRE 58 25 148
RFE MR ). Ho Tenedon-aeno unoe . {HHIENZE ) 4b—[H|=F . Bel He BUIUTE HIa COOECEHHKA , BBIPAXKEHHUS €r0
a3 , 0 PeakiiH , BbI CYIUTE B IIEPBYIO OYEPEIb 10 TOA0CY MG N IWATRFMING AHRIE 12N, 11 e 2 i i
SRR At P S5 ) o

Kak sxe 100MThCsl MAKCMMAJILHBIX PE3YJIbTATOB MPH TeeOHHOM pasroBope ? {EHHT HIRACIR I 5T 35 EFE (D)
A REAS BB AF ) S5 e ?

[ToMHHUTE :KOrjia BBl pasroBapvBaeTe , 3ByYaHWE BAIIEro rojoca HE MEHEE BAKHO , YEM COJEPKAHUE
pasroBapuBaeTe , 3By4aHHE BAIIErO rojoca HE MEHEE OTPEJAKTUPOBAThL , MEPENUcaTh Ha XOpolued Oymare ,
KPAacHBBIM TIOYEPKOM , TO BO BPeMs TeJe(POHHBIX IEPErOBOPOB OOIIEE BIIEUATIEHUE-OIAarONPUsITHOE UM HET-BO
MHOI'OM 3aBUCHT OT TOJIOCA , MHTOHALMHK . 524530 : HEIRIEN, HABRFHRIEN AR EEA L. mE D
fEAFAr LR B, T AR ) P I S A AR b, B4, BT RS RN B R EN G a2 IR, ZEAR AR BT 755
I

EcTb 04eHb npocToii crocold y3HaTh , Kak Bbl  (3BYUWTE) CO CTOPOHBI . 7 — MR #L K 572 uf LA W A S i
(f17% 3% 5 4 FE. TlonpoOyiiTe 3anmucaTh ce0s BO BpeMs KaKOH-HHOYIb Oecembl . X 7E HE KA RIN = T H S % .
3areM mpoCIylIaiTe 3amuch U MOMBITAHTECh MPOAHATM3UPOBAT CBOU OIIMOKH M IPOCUETHI : 4R JaWr—Wr st &% I %%
JIEH—F A CRIAHR L IR: 9T PeXET CIyX , YTO MOXKET OTTOJNKHYTh OT Bac AT AR T G M) Writ, St
4 ERIND BT .

He mpuxomure B OTYasHME , €CHM BCE BaM IOKAXETCS He TaK . U1 RG] — P AR A%, AR EREANL
H, Ceifyac , K CHaCTBIO , TOSBIJIACH MACCa BO3MOXKHOCTEH CaMOYCOBEPIICHCTBOBAHMS . EUf, IMFEHIRZHLATT
PLRET B 5. Beuto Obl xkemanne . N ZEAA XM EE, MoXHO NOTYYUTh KBaTH(QUIUPOBAHHBIN COBET , 3aHATHCS
MMOCTAHOBKOM rojioca , TUKIUeH , HToHAwew . 5t il LA B Tk e 77 I i s, AT LAREAT A S 145, Sk ] R & kA
5 1H . TlpemomaBarenu , NPOLIEIIIME XOPOIIYK TEATPAIbHYIO LIKOIY , TOTOBBI MEPEAATh CBOM 3HAHUS U OIBIT
JCTIOBBIM JIEFOISIM . 2V R 47 A& il 2 45 1 2 T B =48 [ O A VR 2 36 A5 32 451 % A Bt o Y1 He HYKHO 3TUM
npeHeOperaThb---3T0 €CTh 3IEMEHT TOBBIIIEHUS BAIINX JEOBBIX Ka4ecTB . ANE /NG X Fi— X H s il %5 & i
fl—/H 2. Crygaerces , 4TO BO BpEMs IIEPETOBOPOB OT MOMOOHBIX MENOYEH 3aBUCUT YCIIEX BAILETO MPEAPHATHS
SEAN I BT T S AS IR I I N G

Hrak , BaM HY)HO MO3BOHMTD . [Ipek/ie 4eM CHATh TPyOKy TeneoHa U HaOpaTh HOMED , COCPENOTOUBTECH U
HpoJyMaiTe , 0 4EM BBI OyzieTe rOBOPHUTD . ST EHHLIE T o 7E4M N AIEHIIFE S a0, AR A — M uift 4.
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Bor npumMepHas maMsTKa IEIOBOTO CEKpeTapsi , OTBEYAromero Ha tenedonnsie 3BoHKA : LU Nt 4y (F57)
PR A 1AL 5 AT ) — MR H AP A SR R -

1.0H 00s13aH TOAHMUMATE TPYOKY TIPH MEPBOM K€ cUTHaje . b i%7E AL 1% 28 — I & i SR W . Craas
MOCTIE TPETHErO-YETBEPTOTO CUTHANIA TPYOKa---yKe OIIIONIHOCTD . FL % il = —PU R J5 il FWr f ——X &t —Fh
HRT.

WHorga cekperapro HEOOXOIAMMO 3aTpaTUTh HEKOTOPOE BPEMs Ha TO , YTOOBI COEMUHHUTH BAC C HYKHBIM
4esIoOBEKOM . A I b H 4 0 4 — W8 I ] o 2 3 45 0 T if5 2B N B HL A . B aTOM cilydae OH JIO/KEH M3BHHHMTHCA U
OpEIyNpeauTh , KAK JOIr0o NPUAETCS XKAATh . {LIXFMELL N, MRAXER— MKEIFFH A M ) FEERZKIN
/&, Ecnm aT0 3aliMET He GoJiee MOIMHHYTHI , MOYKHO MOIPOCHTH A00OHEHTa ITOAOKAATD . WISRAN L Y40 B 1%, 7]
PLE R % P 4545, Ecmu gonplie , HEOOXOAUMO MPEIOKUTE 3alUcaTh €ro UMsi K HoMep TelaedoHa , 1 HeMPEMEHHO
MIePEe3BOHUTH IPH MEPBOH ke BOSMOXKHOCTH . A1 RN (A4, AZ5 Hiad R A & R IG5 18, JRai—F P&t
HLIE

2. Eciti mpocsT COEMHNTE C HAUaJbHUKOM , & €T0 B O)MCE HET CEKpeTaph JOJDKEH cpasy cKaszarh 00 3TOM U
JIMIIb 3aTEM TIOMHTEPECOBATHCS , KTO 3BOHMT , IO KAKOMY JEIy , YTO MEPENarh . B NPOTHBHOM cCilydae y
3BOHMBIIIETO BO3HUKHET BIIEYATIIEHUE , YTO C HUM HE XOTIT TOBOPUTH , M30eraror . U1 FAa NIk R0 AT R %, 1M
M XATEIP %, BN ZIIX — I AL 20 T G R HE, gl TRk fad. BN, fThigEmA
SR RENR, Wi GXEAD AN YHE, 275

3. CocTaBbTe CIUCOK U JAATE COOTBETCTBYIOIIME PACIOPSIKEHHUS CEKPETAPIO , C TIAPTHEPHI , U GIU3KHUE JIFOMIH ,
KOTOpBIE , KOHEYHO , TIOMHST , YTO BAC MOYKHO OTBJIEKATH TOJILKO 110 HEOTIOKHOMY JENy . foL— AN 4% B A B gy i
A, A EAYERSIRR o A4 PSR Lk, RN, AR, I A R B S REAE TR N T
(=

4. QuepTuTe KPYr BOMPOCOB , KOTOPBIE CEKPETAph MOXET PEIINTH CaM , 4TOOBI HE OTBIEKATh BAaC IO
MyCTSKaM , 0OrOBOPHUTE , KAKHE BOPOCHI MOYKET 33/1aBaTh CEKPETAPE , YTOOBI TIOJYYUTH MTPEICTABIEHHE O TOM , C
KaKUMH JIEJIOBBIMH NIPEITIOKEHUSMU 00pAIArOTCs 3a0HUBIIHE . 4 T ik (A O AP —2eBigigit, (AD) #ig—4
TP AE H e W BRVE R B T AFTHEF IR RARE (D G L AEkgs O mE), MR s,
USRS A R )

5. He 3a0biBaiiTe , 4TO , €CJIM BBI CIMIIKOM MHOTO PasroBapyuBaeTe MPITYCTY BO BPEMs JIETOBOrO 3a0HKA , Y
BAILIEr0 COOECEIHUKA MOXKET CO3ATHCS BTEUATIICHHUE , UTO BAM HEUYEro Aelath . ANEEmid, M REAEFIS (71D
RLIEIN UK Z OIS, RS 7 R Te i R BN

6. Eciti pa3roBop mpeBpaIiaercst B MOHOJOT BAIIero cobeceTHIKa MOXKET CO3/IaThCs BIIEUATIIEHHUE , UTO BAM
Hedero Aenath . UHRIEAL A T 0I5 iETE ARG TE, B IS AN IR 18 45 R4S 2 B A e i, (HE)D

7. Ecnu TeneOHHBIN 3BOHOK MpPEPBHIBAET Bally Oeceqy ¢ MOCETHTENEM , TIOMHHTE : MPEUMYIIECTBO NMEET
YEJIOBEK , CUJISAIINN Tiepen Bamu . IR B UG $T I T 8RR U5 8 IAC R, il G0 AR AT i N A
3anuinmTe , KTO 3BOHUT M KaK MEPE3BOHUTD M TPojoiKaiite Geceny . (51 0 N YEFTHLE, BRI Bin 4kl
fI2Z . TonmbKo TOCITE €€ OKOHYAHUS BBl MOYKETE BEPHYTHCS K PA3rOBOPY C TEM , KTO BAM 3BOHWMI . H A TE R 1 45
A, B A BeIgR 1T iR AR .

8. Kak BecTH ce0s , €CllM YENIOBEKY , K KOTOPOMY BbI IPHILIA , HEOXKUIAHHO TIO3BOHMII 1O Tesedony . i
SR NG TR U5 N HT BUAR . 8% W T R B0 1 e ? Jlydine BCero MOJMCTaTh B OTO BPEMs XKypHAT WK
[IPOCCMOTPETH Ta3eTy , YTOOBI MOKA3aTh , YTO BBl HE MPUCITYIIHUBACTECHh K Ty:KOMY Pa3rOBOPY . 1K I 5 if J2: il il 2%
&, BERL, AMERIERAYT I AMKIE. Ecou Obecena 3aTsaHyIach , U3BUHUTECH U BBIMIUTE U3 KOMHATHI . I
RATRIFLEIN A, (R Fom— TG, BB,

9. 3akaHunBas 00O pasroBop , B TOM YKCIIE M TI0 TeJe(POHY , 3aBepbTe COOECENHMKA , YTO BBl y3HAIM ,
MHOT'O HOBOTO U MHTEPECHOTO . 45 YT — IR IKIE, AFERIEZIRN, THAZRFAE, & MMBIRE) HiE TR Z 8
FIAA A ARV . DT0---3HaK BexXIMBOCTH . X2 A AL MIFRE . Y Bamiero J0mKHO OCTaThCS YyBCTBO , YTO OH
COJIEpXKATENIBbHO MPOBEN BpeMst JEMMATHRF WA B N AN,  TRafi A2 iX B Int a) At A3 AR 78 52

4. TIMTAHUE JOJIKHO BbITh PASHOOBPA3HBIM?E 7% W i% £ #14k

[Ipumep, yenoBeK ecT HECKONBKO pa3 B AeHb. i1, N—K (FFZ) WZJL#i%k. OH nutaercs XJeOOM, MICOM,
MOJIOKOM U 1p. AWZHA. . 4y —2ie iy, [Tuma Hama odeds pasnooOpasna. FAIM AR EE. Owna
paszensieTcs Ha PaCTUTEIbHYIO U XKUBOTHYIO. ‘T 1] LA JF i #) Pk Mz ¥ ¥k €% .  PacturenpHylo muity Mbl
HOJIy4aeM U3 PACTEHHH, & JKUBOTHYIO MUY JAal0T HAM XUBOTHbIE. A TIP3 BRI TE W, M0shw A3 1t
St . Jnsa 5TOro 4eoBeK pasBOIUT MOJIE3HEIE PACTEHUS U CETLCKOXO3AMCTBEHHBIX XUBOTHBIX 1 ITHIL A Ik
NRE A GHREY), BHEBENEE.

[InTaTensHOCTH NPOAYKTOB HEOAMHAKOBA. L fifi [ 7H F7 4 {8 /& A —#£ ). OHa 3aBUCHT OT colep/KaHMs HX
MUTATEIBHBIX BEIIECTB: OCIIKOB, KUPOB, YIIEBOJOB, BATAMUHOB M MHHEPAIBHBIX cONel. &I ¥ e =Y i 1)
SR, W, |AK, B, BoOKEY, %AEFRALHE. B ogHux nmpoaykrax OOJbLIe KHUPOB, @ B IPYTHX---
MUHEPaIbHBIX COJICH WM yraeBomoB. —HSfr i FIEHG L2 . 7 — LY SHRZ M MK &4 . Msco,
pbiba, MOJIOKO W MOJIOUHBIE MPOJYKTHI WMEKT MHOTO JKHBOTHBIX OEJNKOB, KOTOPBIE XOPOIIO YCBAWBAOTCS
opraHmsMoM. K. fh. GRS & A K E S A VAR s & A )it. B xaprodene mano 6enkoB, HO B HEM
MHOT'O yriueBofoB. T E A 5id, HILPEKNEGY (WEE) RZ. benku Mica camble IUTATEIbHBIC, OHU
OKa3BIBAIOT OOJIBIIIOE BIMSIHKE HA 3/I0pPOBbEe denmoBeka. WHHIE A EE S, BT AR AR K.

®pyKTHI ¥ OBOIIY GOraye MUHEPAILHBIMU COJIAMU, BATAMUHAMM U YIJIEBOAAMH, YeM Jpyras numa. CBexue
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(GPYKTHI ¥ OBOLIM BHI3LIBAIOT 0OOJIEE YCHJIEHHOE OT/ENEHUE MULIEBAPUTENLHBIX COKOB, MOMOTAIOT JIy4lIEMY
ycBoeHHI0 mumy. /K AANESE LI e e S ToHLER, dEAE 2R KA S o BT LR 7K RN G2 Be T | AL T8 AR 5 433
B A3 BB AL -

Jlns HOpMaJIbHOM paboThl OpraHW3Ma YEIOBEKY HYKHbI BCE MUTATENbHBIE BellecTBa. [109TOMy MUTaHue
JOIDKHO OBITh Pa3HOOOpa3HbIM. A T (fRIE) AHUKIEH LIE, ANFEFENE IR LS TRNIZZ A,

«PycckHil SI3bIK»

5. YEPHOE 30JI0TO

Hed1b---Mory4as cuna uagyctpun. it L5 K3 ). D10, mpexkae Bcero, OSH3UH, Ma3yT, KEPOCHH,
JU3eNIbHOE U PeaKTUBHOE TOILUINBO. I F K&y i, Hih, MEl, SLpUBOELnE <kl  CnoBHO ropsdas KpoBb,
[HMTAET OHA MPOMBIILICHHBIE M TPAHCIOPTHBIE JBUIATENH, PUBOAUT B JBMXKEHHE aBTOMOOWIM U CaMOJIETHI,
TEIJIOXO/IBI U TEMIO0BO3bL A1l AUl —+F, HtIeAs TV AIAS Iz i R S, VAR KBL,  ABRHUSTRI A DL 4
ek, HedTb---TarKe UCXOIHBIA MaTEPUAN JUIs IPOM3BOICTBA MHOKECTBA BELIEH, KOTOPBIE IPOYHO BOILIU B
Hai ObIT. A M2 AT HATH F AR PR L RIGMRE . 13 Heé menaror BasenuH u napaduH, JIeKapcTBa U IyXHu,
MBUIO M KPAacCKH, CHHTETHYECKHM KaydyK W CMasodHble Macia, achaibT M JIaKd---BCETO CBBINIE CEMHUCOT
Pa3THYHBIX TPOAYKTOB. M A7l i) LA 7 MLk WM i 22 i R K, IS R BORE , 5 RO B Rl it 00 9 A e ———
— AL 2

Henapom He()Tb Ha3bIBAIOT «UEPHBIM 3000TOM». A A il 4 Fr/F (41K 4T ). OHa MMeeT HCKIIIOUUTENbHOe
3Ha4YeHHeE ISl BCETO HApOIHOIO X03dicTBa. T 4N [ R& Fr 4 A - = Z{EMH . 3a roger CoBerckoii BIacTu
He(TSIHAS MPOMBIIUICHHOCTh PEBPATHIIACH B MOIITHYIO OTPACITb SKOHOMUKH. #FEIRBUBAEAR, A Lokl T 58K
254807, JToOblua HedyTH BO3pocia folee yeM B IecaTh pas. Al TR EHINT 9 %%,

HenpepbIBHO COBEpIICHCTBYETCSI TEXHHUKA pa3paboTKA HE(TIHBIX MECTOPOXICHUU. i H FF K+ AR 7E AW 58
¥, TIonMMHHYIO PEBOMIOLMIO MPOM3BEN 31ech TypOoOyp. X HL MW & L=/ T HIEM ¥y .  CoBerckumu
WEYKEHEPAMHU CO3[1aH MHOTOCTYIIEHYATBIil TypOOOYyp, KOTOPBIM MMOKa3al BBICOKHE PE3YNILTAThl IPU IMPOXOIKE
TOPHBIX OPOA. R LERITHI T 2 GiFeahibl, XHvE A8 S (TEfisaAa T, R T RE 1840 . 3nauntensHo
YBETHUYMIIMCh CKOPOCTH H IyOuHa OypeHust cKBaxkuH. EiFFIFIHE AR E A3 TR K38 m. o 1918 roxa riny6uuna
CKBa)kMH pefiko npeBbiinana400---500merpos. 1918 4 LAY il H H v 1R D FH 1k 400500 k. B Hacrosimee
BPEMS COBETCKHE OYPUITBIIUKH TPOXOIAT CKBAKUHBI IIIyOUHOM B 5 ThICSY MeTPOB . HLA-FRBCES T B AR B ok
F|5 TKk. uoto e ve npepen. - HIXIEAZEMRIR, 3ameuaTensHble EPCIEKTHBBI 00CIATT] 74 % BHEApeHUE
JZH wHoBOro 3a0OMHOrO JBHIATENsA---3JIeKTPoOypa. FUF M K iE A HMEH T M H IR Kl — 4 .
PaspabatbIBaeTcst POrPECCUBHBIN METOI IPOXOAKU---BUOpOOyperue. AL IEAEIR AW FT St (7% 7 v—R b
J . TIpu 5TOM MeTOJIE TIOPO/Ia PaspyLIaeTCs P MOMOIIYM THAPABIMYECKOr0 BUOparopazhas. {4 FX A7 ikt an
FEIK N IRB AR <

B nanbHeiinieM pa3pymars HOpoy, BUIMMO, MOKHO Oy€T IPU TIOMOIIY SHEPTHH YJIbTPa3ByKOBBIX BOJH. i
AR, A I T LA B ) RE RO T A

Camas sieniéBast HeTh TONTyYaeTCs U3 POHTAHUPYIOIIUX CKBaXUH. HO 00bI4HO ()OHTAaH OBICTPO yracaer, U
TOra «4EPHOE 30JI0TO» TPUXOAUTCS BHIKAYMBATH TIyOMHHBIMM HACOCAMH. A MOJKHO JIH 3aCTaBUTh CKBAXKUHBI
(onTannposath rogaMu? OKasbiBaeTCsA, MOKHO. Hy»KHO ML YCHITUTE aBlieHde B tuiacte. M AR BRI 2
HRAEEL o AFEX AN AR S0 K, A CBAD) stu SRRl il o AUANTT DR e 82 7 sy e 2 &5
FBARIETT PR K e 2 7

COBETCKMMHU yYEHBIMH pa3paboTaH METOJ MCKYCCTBEHHOTO BO3AEHCTBYS HA TUIACT JUIS TIOMIEPKAHUSA B HEM
BBICOKOT'O JIABJICHHUS [TPU [TOMOIIM 3aKOHTYPHOTO 3aBOAHEHUS. PR EFMIITH T Mk, RIRIAGZINEK, A
TAEHFHZ DR 2 RIS HIE f1. . YTo 910 Takoe? B He()TeHOCHBIE TJIACTHI Yepe3 CrielaibHble CKBaYKHHbI
HakauuBaeTcs Bofa. Xttt A ikl ? il —48t JR R Sl 2 WvEK . Ynpyroe BogsHoe konblolE, Ji naBut Ha
He]Thb, HOAroHAET € K 3a008M , ¥ CKBAKMHA CHOBA HAUMHAECT (POHTAHMPOBATE. & 17 Pk K& 7K BB A7 v, S
BN HIE, 2 5 H 287 I 4585 - [IpomoIKUTeNbHOCT NEUCTBHSI HEPTSIHBIX (DOHTAHOB BO MHOTO pa3 YBEIUYHABACTCSL
SRS SRR IN T s i S IR 2 £%5 . A TilaBHOe, HeTh IONHee U3BIeKaeTCs U3 Henp. 1M BT, Aln] LU
Ji& (GEAsH) Hu HhZE Pl

Korza MecTopokieHHe OdYeHb OOJIBIIOE, MCKYCCTBEHHOE JABJIEHUE BOJBI [0 €r0 TPAHWLAM HE MPUHOCUT
HY>KHOTO pesyabTata. 4 AR K, 753l F ¥ 4 N oK B ¥ ) A el ok G4 FE (FUAED AR . B atom
ciyyae nenecooOpasHo & H il pasbuTh MECTOPOKIEHHE Ha HECKOJBKO yYAaCTKOB M HA KaXIOM yCTPAaHBaTh
CKBaKUHBI JU1s] HATHETAHUS BOABL A XFPIEHL T, (AT LA H3H A LA B LA XIS AN OIS P Bk . Tak
BO3HUKJIA MJIesl BHYTPUKOHTYPHOIO 3aBOAHEHMs. X HFE /™ L T — MG WiE /KM 5. Ono Oyzer mmpoko
PUMEHSTHCs B Tatapuu, Ha KpymHeliieM B Mupe POMaIKUHCKOM MeCTOpOXKICH!HH. 'tk 2 Hu B Tk e, BT
e L&KM DA 4 M. Ecnu 3aech JeHCTBOBATh COBPEMEHHBIMHU METOAAMU 3KCILIyaTalldH, TO 3TO
MECTOPOXKIEHHE MPULLIOCH Obl pa3pabatbiBath 350---40051€T, 8 BHYTPUKOHTYPHOE 3aBOJHEHHE COKPATHT CPOKH
SKCILIyaTaluy IOYTH B ASCATDH pa3 . WAL BATHIAC I iEFH, AN HA A% 350——400 4F, Tiils N
FEACKHETTR JF 455 9/10. (90%)

BynymHocTs He(TAHBIX NPOMBICIIOB 3aBUCUT OT pasBUTUS TeneMexanukd. Celyac yKe HAYMHAET
BHEJPATHCS B IPOM3BOJICTBO TENEYNPABICHUE CKBAKUHAMU. I T ) AN T8 12 ) 24 (1 K Jig o DR I L& TT
T iz .

C pocrom n06srur He()TH pacUIMpseTcs ceTh HeTenmepepabaThIBAIOIINX 3aBOMOB. i A1 i TR a I, %
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o MAEY K.

[Morok HedTH U HePTEPOMLYKTOB BCE Oombie yerpemusercsa Zif € J: mo TpydompoBomam. A i FIA i = it
KL AR T E+ . Dro B ABa ¢ NTUIIHUM pa3a CHIDKACT 3aTPAThl HA TPAHCIIOPTUPOBKY TOILIMBA IO
CPaBHEHUIO ¢ TPAHCIIOPTUPOBKOM TI0 XKeNE3HOM qopore. X fEAE /EMRHE i L i 2% H th gk s i 2 H I — % .

Poct 00BIYM HEPTH---OMHO W3 BAKHENIIMX YCIOBUM albHENINEr0 pasBUTHS HAPOJHOTO XO3SMCTBA,
yKperteHusS Ll SKOHOMHUYECKOTro MOTYIIecTBa Hamed PoauabL A7 i JT Rt 3 K2 [ R uf it — U R i L L 2]
SV AL

6.KIIMMAT

Knumar Harie miaHeThl HEOJHOKPATHO U CYIIECTBEHHO U3MEHsUICS. HecKoIbKO NEeCITKOB MUJUTHOHOB JIET
TOMY Ha3a][ HAYaJI0Ch MOXOJOIaHNE TIOJSIPHBIX 00JIaCTel, a OKOJIO MUJUTHOHA JIET Ha3aj TeMIieparypa B ApKTHKE
pe3ko cHu3unack. A VRERITUERA 1L RHRAE T AR . JLT )T LART R i AR 4578 v, R — | LT
R PRl = R B

MeHee 3HAYMTENBHBIE M3MEHEHHs KIMMATa HAOIIONANNCH M B CPABHUTEIHHO HemanékoM mponuioM. Tak,
OKOJTO THICSUHM JIET Ha3aJ[ TEMIIEPATypa B CEBEPHOM TOJSPHOM 001aCTH ObLIa BEIIIE, YeM TEEPh, a TPaHUIA JIbJIA B
OKEaHe pacrojaraaach CeBepHee CBOCTO HbIHEMHErOM ] monokeHus. £/ ARIEE (13 2+ Mt A i AN K 21
Bk, Hetnvt, KA—TERTAe I R B CIRAE R, T TP ok A A ZE LI AL

W3menenuns kauMara 3aMeTHbI i 5[] ¥ HA MPOTSHKEHUH CTa--ABYXCOT MOCIEAHMX JIET. [Ipu 3TOM KoneOaHus
TEMIIEPaTypbl ObLIM GOJIee 3HAYMTEBHBIMU B BHICOKUX IUPOTAX 4% . Filf)—. - FEPF AR A 2 1 2 1.
TSN UL S e B K D e 4 R M i

Bcé Goree cymecTBEHHBIM (HJaKTOPOM, BIHUSIONIMM Ha KJIMMAT 3eMJTH, ABISETCS YeIOBEUYECKAS IEATENLHOCTE.
NG B & 5 Hh ER SR OB Z M & . Ecnu yenmoBe4ecTBO CBOEH NESATENBHOCTHIO MOXKET MOBJIHATH Ha
KJIMMAT, TO HE CIEyeT JIM TOMBITAThCS I[ENIEHANPABIEHHO U3MEHNUTh KIMMAT, YIy4IlidTh €ro WM 10 KpaiHel
Mepe BocnpensTcTBoBarefH il ero yxymamenuto, [To Hamemy MHeHHIO 3T0 B mpuHIune7 ] Bo3mMoxkHO. U A
AELL I CAE Sl R SE W U5, I8 AN 20 11 24 H AR 503 e , e 30 el A /D BHLE eS8 2 AR BT A
XTI E 2R RE

KnumaTtryeckue ycinoBusi M MX U3MEHEHUS BCET/a CYIIECTBEHHBIM 00pa30M BIIHSIOT Ha YelloBeKa. S fix 4%
FE AR R MR A F5gmiss A 2%, U 30ech HY)XHO OTMETHTb, YTO, XOTS HAYYHBIH M TEXHHYECKHI IPOrpecc
MO3BOJISIET HAM XKUTh ¥ JIEWCTBOBATH MPAKTHYECKH B JIFOOOM KJIMMaTe, BCS HAIllA JIEITEIBHOCTD B IenoM i K il B
HBIHENIHEee BpeMs OOJIbLIE 3aBUCHUT OT KIMMAaTa, YyeM panpiiebb it 2. AL ALEX Wt viZfe i, BRBIEFE AR MRS b
FEFRATAEATAT RS N AEAFFD (AT ) SEBIG ), AFZIRAT A G2l B R U e 25 BB T (5441 1. O1o
CBSI3aH C POCTOM MacIITabOB YEIOBEYECKOM AESITENLHOCTH, C TEM, YTO MbI OOJiee TTOIHO MCHOIB3YEeM MTPUPOIHBIC
pecypebl u ycnoBust. XM AR SRL R HIAT ¢, FIFA TR HR T F AR BN 21 K

Knumar sBisieTcs OHOM M3 XapaKTePHCTHK HAIIEH OKPYKAKoMIEH Cpesl, KOTOPYI0 HEOOXOMUMO pa3yMHO
HCIONb30BATh. TG A2 5 FILA T FIBAT 1 B PR B AE 2 — .

«ECTECTBEHHO - HAYYHBIN TIPOQUITE

7.0INBKA JKHOJISA BEPHA##) « FLIRGH IS 5%

B pomane Xrons BepHa «/IBaauath ThiCs4 JIbE MO BOAOI» €CTh OMKCAHUE TOTO, KaK ¢ MOABOAHOMN JIOJKU
«HayTriryc» ocBeNaT oKkeaHcKue ryOuHbL «Ilo3amu pyOKH TIOMEIAETCs MOIHBIN dIEKTPUUECKUi pediekTop,
KOTOPBIM OCBEIIACT MOpE Ha paccTosHue B oM. ([TonoBuHa Mopckol Mum---310 926MeTpoB.) 7EfH#) « FL/R
AR/ R T L) TR IR — BT CURAE R S KRE QT SR A B iR S . (FE BB A i 22 77—
DA SR R IRT, EREE R AL RO K IS ) CEIlE AT 926 K )

XKronb BepH mopasuTenbHO MPeIBUIE TyTH Pa3BUTHSA TEXHUKHA HA MHOTHE TOMIBI BIIEpEN. fH#) « LRI A2
LT ) TR Z4E LS R & R . Ho npeaBuaeHne BO3MOKHOCTH OCBETHTh Ha MOJIMEJIM TIIyOHHHBIH
Y4aCTOK MOPSI HE OMPABAAIOCH. {H 2 HEMS B 2F- i FEL AL (1) v DX 5 (1) T LA 365 4 E 5. Camoe MOIIHOE OCBEIIeHHE
okean momy4daer ot Comnua. A & M K PH 73 25 R 0 B0 . TIpu Bocxome U 3aX0/ie COMHEYHbIH Jy4d MMOYTH
HOJIHOCTBIO OTPAXKAKOTCA OT IOBEPXHOCTU MOPs. 7E [ Hi A F 94 I A BH G4 JL T 58 4= Wit ~Fifd S ([Elk) .  Uem Bhimre
nogauMaetcst CoNHIE HaJl TOPH30HTOM, TeM OOJIBIINN CBETOBOW MOTOK MPOHUKAET B Mope. AN FHTEML T2k I 443t
s WA EE R OLE &k K. Mansime cyasba dyda CBeTa, MOMABIIEr0 B MOPE, OMPENCISIETCS IBYMS
IpoleccaMu---paccesHUEM U MOMIoIeHueM. 2 2k, FRUN Bg/K BV DGEE I fiviz it BN R e e —— BN Rk .
PaccesiHue B MOPCKO# BOJIe MPOUCXOMUT 3HAYUTEIBHO HHTCHCHBHEE, YeM B atMocdepe: Kaxplii (JOTOH B MOpe
YCIIEBAET HECKOJBKO pa3 M3MEHWUTH HATPABIEHUE CBOETO JBHIKEHUS, MPEXKIE YeM OYIET TMOMVIONIEH BEPXHUMHU
croamu Mopst. 7K HLA B FIHUN OOR U AU SR AU 22« FEmi /KR JE S AT, KRR — AN 7 RS 22 TRl
HCMiz3l . bonee MogoBHHBI Iydel MOTJIONIAETCs CII0EM BOJIBI TOJIMHOMN BCETO B OAMH MeTp . P-4l Eph
LW G — K AR 2 KT, rryOke 10 MeTpoB mpoHHMKaeT 0komo20mpoIeHToB Jiydeii, a Ha Tiryouny 100
METPOB---TOJILKOl IPOLEHT. KT 20%K) JGERIRAF] 10 K LA F CUEREE, TR 1%HDEZIRA R 100 KWL, Born
MOJTyYaeTCsl, YTO IPUMEPHO 97 MPOIEHTOB 00béMa MUPOBOro OKeaHa HAXOMUTCS B BEUHOM TeMHOTe T /&1 (45
W) R TR D E 1 97%4b TRz 1 g

MHoOrokpaTHoe paccesiHue Jiydedl co3maér B Mope OCOOYH0 OCBEIIEHHOCTh, TaK OMUChIBAEMYIO Typom
XeitepmanoM . «Kak TOJNBKO HAIIM IJIa3a OKa3bIBAJIKCH MO BOJON, MCTOUYHHMK CBETA ---- B OTJIIMYHE OT HAIIETO
HAJIBOJHOTO MUPA ---- KaK ObI IlepecTaBal CyIIeCTBOBATh. YR 2 KU FEME /K BB T ok FRE, IR » BRJRIE
KRS 2 (AT R —R 2K T, S —— & SERATMAK B —EATAFE T . [IpenoMiéHHble Tyun
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JIOXOJIMJIM JI0 HAC HE TOJIBKO CBEPXY, HO M CHH3Y, COJHIE GOJbIIE HE CUSIIO, OHO OBUIO MOBCIOMY... Jlaxe Tor/a,
KOTJIa MBI CMOTPENM BHH3, B OE3[0HHYIO TIIyOHHY OKEaHa, TJIe [IaPUT BEYHast YépHas HOUb, 3Ta HOYb ABJIAIACH HAM
OKpAILICHHOH B IIPUATHBIN roxyOoi user». AT MICEAMM BT, 1 IS N EAERITRATIX R, KREDCATE T
WS, B RIARE L FEE IR N TR IRAS T Azt SR T B I ISR AR I, BRI XA A e e BT
R A (0) . TomyOol WM CHHUMI LIBET MOPSI, KaK U CUHEBA HEOa, OOBACHAETCSA MOJIEKYJISSPHBIM PACCETHUEM
CONTHEYHOTO cBeTa. MR AR, /K B (2 iR (R R iR S (0, B ] UK BH 640 T U Kkt . Camble
KOPOTKHE JIy4d BUIMMOIO CIIEKTPa, IPOHUKHYB B MOPE, OTPAXKAKOTCSH MOJIEKYJIAMHU BOJIbI, ¥ MBI BUIMM CHHUM 1(BET.
Al WS s B R LRIR NI KR, KT I, AT B0 2K (. Ho Mopst ObIBAIOT HE TONBKO cuHHE. {H &
VR H R PR TS (0. PasHooOpasue 1BETa MOPCKO# BOJIBI 3aBUCHT OT TIPUCYTCTBUSL B BOJIE B3BELIEHHBIX YACTHII
OPraHUYECKOro ¥ HEOPraHUYECKOro BelecTBa. /K i 22 A M e T-iE K Th A7 AE I A WL A TE WL (BT bE 1
CHHMI 1IBET ---- 3TO LBET «OKEAHUYECKON MYCTHIHIY, XKEITOBATO3ENEHAS OKPACKA MOPCKOW MTOBEPXHOCTH TOBOPHT
0 IUIOJIOPOJTHBIX «OKCAHWIECKUX MACTOMIIAXY. VAW (h——IXJ& (HFEEVDE) B, KR 1) 4 60 U] e W I A2 AR
K CGRE) . TIpucyTeTBUe B BOJE TIJIAHKTOHA MTPUAAET GOJIBIIMM IPOCTPAHCTBAM MOPS Pa3IMYHbIE OTTEHKH.
K PR AR AR T T R 1R DRI BA S R
8. TUIIOTE3A O ITPOUCXOXIEHNN MATEPHIKOB

CylecTByeT THIOTE3a, YTO B JPEBHUE BpeMeHa Ha 3emie ObUl €AMHCTBEHHBIM IPOMAJHBIA MAaTEPUK----
lonnsana. Ho motom kakoii-to crpamseid i {H1). JEE ) Tomdokd# packononkJf marepuk Ha KyCKH. DTH KyCKU
CTaJIu OTJETbHBIMH MaTePUKaMH, Mbl Ha3biBaeM ux Adpukoii, EBponoii, Amepukoii, ABcrpanueid. H —F i, (A
) A INACHIER b U B — ) — KPPl —— P B KBl (EE ARG — b EORHOHE JHEIX PR 701 T Lk, x4t
PESO T A7 B, FAHETATRRAEIEI . BRI SEPHFIR ISR IE

B 10Ka3arenbCTBO 3TOW THIOTE3bI YUEHBIE MPUBOIAT MHOrO (hakTopoB. Hampumep, ouepTaHusi GeperoBbix
JIMHUA ABCTPAIUU CXOIHBI C OYEPTAHUSIMU OeperoBbIX JHHUNM AQpuku (ABCTpaius Kak pa3 BXOAHUT B BBICTYII
Adpukn), KOHTYpbl AMEpPHKH OYEHb HATIOMHUHAIOT KOHTYphl Asmu. Kpome TOro, Marepukw, pasaeiéHHbIC
POMaIHBIMH POCTPAHCTBAMH OKEAHOB, CXOHBI [I0 CBOEMY PACTHTEIILHOMY U JKHBOTHOMY MuUpy. FHEK5|IHRZ
FYORUEIZ B B, WO NE (R 5 L 8 B MR PR o 7 e B Ao RO TE S AR A R L A0 AR 5,
T SNEARB I INE o BRI Ah, Bl 1R 43 JF (195 KB S 5 1R A 6L

HoBbie (akTbl, MOATBEPKAAOIIUME 3Ty TUIOTE3y, ObUIM MOIYYEHbI B pe3yJbTare HCCICIOBAHUI B
AnTapkruke. HITHLEN, WA TIEVX —BUE K2 B3, 3necs 0OHApYKEHBI 3aJ1€KH KAMEHHOTO yIJis,
OTHOCSIINECS K TIOCIIEHEMY TTepruoty maneo3onckoit 2EACH oper X RIL T 8T AR IS, DroT dakt
yKa3plBaeT Ha TO, YTO B JanéKue BpPEMEHa 37eChb OBLI COBCEM JPYroil KIUMAaT, OYCHb MOXOXKHU Ha
DKBATOPHAIBLHBIN 711 [, TO €CTh MOXKHO IPEOI0KHUTh, YTO HIECTOW KOHTHHEHT ObLIT KOT/Ia-TO SKBATOPHATBHON
cTpaHOH. X AHLUEH, 7hid ZBEITM PR BRI Uk, RBRE G Wk, dt@&ud, v BAHEDN,
IS KBEAE AR L AR E M —NE K.  VuéHble HANDIM TaKKe YTO TEONOTMYECKOE CTPOCHHE AHTaPKTUIBI
HaroMuHaeT cTpoerue FOXHOM AMepUKHU----TaM JIake TOPOOOPA30OBAHHUE IO OMMHAKOBO. FHFAFZATIAAFH, Mtk
PR SR 3 A B T S5 W PR 1t T s — I HEL L s 1 L P S — AR

Xotsl 7I0Ka3aTeNbCTB MHOTO, YUCHBIC HE CIIEIIAT CACIaTh OKOHYATEIBbHBINA BBIBOJ, CIUIIKOM MHOrO €Iié B
3TOH 3arajiKe NPOTUBOPEUUBHIX (hakToB. HIRIFMIRZ, HEEFANEA A TMHEFWL®, (B2 XLy
AR Z W H AR JE S

9.KOI'’IA BEH3UH CUUTAJICA OTBPOCOMYA i 4 £\ A 2 R Y

Hedrs Oblia u3BecTHa yenoBeKy B npeBHUe BpeMeHa. 7E A ATt C % fih. Ho nmums k koHmy XIX Beka,
KOIJla HAyKa ¥ TEXHUKA JOCTUIJIU JOCTATOYHO BBHICOKOrO YPOBHS, HE()Th CTaU mepepabaThIBaTh B OUHUINCHHBICA]
1 mpomykTel {HIUEE] T IR, BREEAERLE] T & AT, O A AN T aiyf 7= i
IMpesksie BCEro Hay4MIIUCh «IIpeBpamiath 4€pHyr0 He(Th B OCNMyIO», TO €CTh BBIICIATH BBHICOKOKAYECTBEHHOE
YKHIKOE TOIUIMBO---KEPOCHH M OEH3UH. 150, A2 HIE CGURRARIAT AR A ), e 8 m it A R R ——
SR & k. U ecin kepOCHH C TIOSIBICHHEM KEPOCHHOBBIX JIAMIT HAIIEN cpa3y e IUPOKOe IPUMEHEHHE
, To cynp0a OeH3MHA OKa3anach Oonee CIOKHOM. WAL U BEAG S T (1 B, B Sz 2032 7 2 s, AR
M it 4444 £ . [loyTn Ha TMPOTHKEHUH CTa JIET 3TA TOPIOYas )KHUIKOCTh CUYUTANIACh OJHUM M3 BPEIHBIX U
onacHeHIuxX oTOpocoB HepepaboTku HepTH. ZEALTE—HEN, XM ] PRI A A 2Ain LA 25 A s s
BRI

HedrenpoMbIlICHHUKHA HE 3HANM, Kyla KIacTh OCH3WMH, U W30aBUIIUCh OT HEr0 CaMBbIMH Pa3IdYHBIMU
criocobamu. Ay LNY AT S AT E TATAL, TR A A FIR kB e . TsrTanucs cOpacklBaTh B MOpE,
OJIHAKO 3TO YHHYTOXKAIIO PACTUTEIBHBINA M )KUBOTHBIA MUpP MOPSL AT s P K, (K SBEER T Wi vh 1) A
WYt . Kpome Toro, ckoruieHue JIETKOH TOproYeil »KHUIKOCTH Ha MOBEPXHOCTH BOMABI Ipo3uiio f 5|t — 115 &
MIOKAPOM , ¥ TIOTOMY BEIOPAChIBATH OEH3WH B MOPE 3aIMpenianoch MPaBUTEIbCTBOM. [k A, IXFhi i AT Rk A 28
AR R 5 KR FE G, FILBURFZE I i A Kifg. Toraa xo3seBa HeTEPOMBICIIOB HAYald yCTPauBaTh
CHeNMANBHBIE MBI, KyIla BCE OTOPOCHI COpachIBAIN M MOMKUHAIU. T, il EIFEIE—2 % 11y, EIramE
YA I AR, OnHako U Tako croco0 YHUUYTOKEHUS OeH3uHa ObLT omaceH. {HL XA Sy I 7 ik th 2 fa e
). A Kpome TOro, OH ObLIT SKOHOMHUYECKH HEBBITOJHBIM---HE TOTOMY, YTO KTO-TO HAYall IOHUMATh BCIO IIEHHOCTh
OEH3MHa, TIPOCTO MOTOMY, YTO PhITEFS SIM B TE BPEMEHA, HE 3HAIOIHE YKCKABATOPa, 00XOANIOCH HEAEIIEBO. MR
P2 5h, ERIENGSE LRGSR ——X AU AR B vt 4T 8, i U BRI SR 2 L UL A
R, BHLZHRNMEER . O GeH3uHa, OT KOTOPOro HaI0 M30ABIATHCS, C KaXIbIM FOI0OM CTaHOBUIJIOCH BCE GOJIBIIIE,
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TaK Kak Bc€ Oonble 100bIBanock HedTH. My EAE Bt KV AR E 2, By Al IR Bk 2 . K navany
HAIlIero BeKa BEC YHUUTOXKAEMOro B MUpe OCH3MHA HCUUCISIICS COTHAMH ThICsSY TOHH. FAtEiy), At S ivs
B A JLT A, Tak, omamvu ['po3HeHCKMMHU HedTenepepabaThiBaronmMu 3aBogamMu B 1902 romy ObLIO
COMOKEHO OKoo 70 ThICSY TOHH 3TOro roprodero. i, (% 2 2% Jerih| 76 1902 Fuilhbe T 3 -t 7 WX Fi okt o
He(TenpoMBIIIIEHHHKH TPATHIIA OTPOMHBIE CYMMBI Ha OpraHu3auioZh 4! BCEBO3SMOKHBIX KOHKYPCOB & ¥ ---KTO
HalIET Mydmuii cnocod yHHuTOKEeHHs 0TOPOCcoB. A1yl TV T 48 F5 5 ko B0 & WE B 30 4 SBUIX A8 PR W) 1) e 4 T 1%
JIute co3/IaHue JIBUTATENS BHYTPEHHETO CrOPAHKS OTKPBIJIO 00J1aCTh MPUMEHEHUS «BPEIHOT0O» TPOIAyKTa. A W
WEAHLRIRIE A TERE T 3XR0 (Y 77 il O ek

Jlonroe BpeMst Majio KoMy OBUI HYXKEH ¥ MasyT (& ero KonuuecTBo coctasiisieT 40-50 mMpoOIEHTOB OT MacChl
ucxomHoi Hedtr). R IR AT E M (e AR S IE & JFUR T 1) 40—50%)

ITprMepbl BHICOKOIEHHBIX BEMIECTB, HEKOT/IA CYMTABIIIMXCS OTOPOCAMH, STHM JIAJIEKO He UcueprbiBaroTesi 1.

W ER P, w80 N RS, XS EZAR T . Bor, HanpuMep, TYTOIaBKUH, XAMAYECKH
YCTOWYUBBIN, IPOYHBI MeTail HUoOuH. #lul, MM, (B PE i e . Wil 4 @4e. Ero orkpeut B 1801 romy
anrnuiickuii xumuk Y. Xaruer, uccieays Munepan, HaaeHHbi B KomymOuu. 7 [F1h 22 5 A 8 « 15 37T 1801 4EAEHF 7%
MEHE LI R I P I 7 4. Tlo MecTy IpOMCXOXKICHIS OH U Ha3BaJl HOBBIM AJIEMEHT KomymOuem. AR 4 /= it ,
X TG R RN £ . Uepe3 copok Tpu roga Hemenkuil yuéHbiid . Po3e 00HapyXuT «HOBBIMY IEMEHT U HA3BAI
ero HHOOUEM, HE 3Has, YTO ITO TOT ke KomymOuid. U+ =47 Gl FERl 25 sk « DARRIT —F G JuEkIFE
R, MIFAGIE, XHEI AN 4.  Ero cumTtanu nuiib BPEIHOW MPUMECHIO K OJIOBY, M MPU JOOBIYE OIOBA
IPOMaJIHbIE KOMYECTBA HUOOHS BHIOpachiBaiu B oTBa. AMTAKE FIE B E ERIEEY, EIFREN, AMHEX
Y T R A%, DTo mponomKanoch U TOT/a, KOraa MPOMBIIUICHHBIH MUD 3aHHTEPECOBAIICS TAHTAIOM. X ¥
—HAREER] DS 2. [Tpu mepepa®oTKe TAHTAIOBBIX Py HHOOWH, M0 XMMHUYECKUM CBOMCTBAaM ONU3KUH
K TAHTAJy M C TPYJIOM OT HErO OTACIISeMbIi, BRIOpachBaiCst 7M1 A A, fh 2=k SR aH AR M A h 43 2 H R
Y4 T .  BmocneacTBuu, Korna CBOMCTBAa HUOOWS OBUIM MO TOCTOMHCTBY OLIEHCHBI, OTBAJIBI OT IEPepadOTKU
OJIOBSTHHBIX M TAHTAJIOBBIX Py CTAJH HACTOSIIMMHU MECTOPOXKICHHUSIMA HUOOMS. &5 5, 4 4t oAbt 1E A vF A
I, B A R AT A ) A Sl B T A I L SE R

Jla uTO TOBOPHUTH O HUOOWH, KOT/Ia ¥ TUIATHHA CYUTAJIACK JIONTOE BpeMst Gecrone3nsiM Metamiom! fRA LKA
SN T8, e G 24T e ! TlepBble MECTOPOXKICHUST CAMOPOIHON TUIATHHBI ObLTH 00HAPYKEHBI
B KonmymMOuy MCIIaHCKUMU TPOMBIIUIEHHUKAMU. 55— K AR B 577 L th P8 FE S Tl 78BS U L A I
JlefcTBUTENBHO, METAI COMHHTENBHOTO JIOCTOMHCTBA: HE TUIABUTCS, HE KYETCA, BHENIHWHA BHJI OYEHb
HEKPACUBEIiA... A TyT emié (GaibIIUBOMOHETYNKH, UCTIONB3Ys BHICOKU Y/IENBHBIN BEC TUIATHHBI (€€ MHOTO 3aBE3ITH
B Vcianuio 1 mpojiaBaiiy Jeniesie cepedpa), CTaau JeaTh U3 Heé 30JI04EHHBIA MOHETHL [IpaBUTENBCTBO 3aKPhLIO
npurckd CRRESEND §° B Komymbumy, a 3amacel Metayuia yTonwid B Mope. [Hf, iXj&—FrEAa nf S A4
ANRERIEAL, ANREBAG , SPARAER -+ WA, Do A A8 m HEE R 2 A aa i v ME 7 5249 LEAGE A H) |
M ERBIWERE R T . BURSCH] T BHE LLE St SR H, XA Jm i i TR

TeXHOJIOTH, OCMOTPHUTECH: HE BHIOPACHIBAEM JIM MBI cefiuac 94TO-HUOY/Ib CTONb K€ HEHYKHOE, KaK OEH3WH,
HuoOMi nimy mnatuna? T2, 6 —G: FATBE SAEY Gl 9. Ae R MU AT R ZR e ?

10. BEIBETPUBAHUE

PaspyiieHre KaMEHHBIX TTOPOJ] HA3bIBAIOT BHIBETPUBAHUEM. 77 A1 B A FR g KAk o

Mo Ha3BaHUIO MOYKHO MOIYMATh, YTO TOJILKO BETEP pas3pyIiaeT KaMeHHbIe MopoasL Ho HaM XOpOIIo 3HAKOMEI
1 JIpyTHe pa3pyIInTeNld TOPHBIX MTOPOA. DTO BBICOKAst U HU3Kast TEMIIEPATYPA, 0% b, CHET, BOa U BeTep. ARHE 4 FK
AL A RBBEA A o AEDRIRATW AR BB S A RO o XU Ml MM’ 27y KX

Kax e paboTatoT 3T paspymutess, HiAXLem N $I K2 5 A AT IR e 2

B >xapkue comHednble qHU Bee YTEChIA £ Ha npunéke KfHH fl cunbHO HarpeBaroTCs: BBl yoenuTech 3k AHIE
S£ B OTOM, MOJIOKUB PyKy Ha yTEC B XOPOIIMH feHb. {ERHMA]. BIOGHIBHAIR A, KB L ECa B AR 3 7Edf
KHE, FIBFRERE L, FRMESHIEX— A, Housio Beeraa xonojHee, U yréc ocTeiBaeT48 ¥, Ilepexompl OT HU3KOM
TEMIIEPATYPHI K BEICOKON OCOOEHHO PE3KU BECHOW M OCEHBIO, KOTJIa CONHIIE THEM CHIIBHO TPEET, a HOUBIO OBIBAET
Mopo3. AR LS, Boa AV o FFRFIRKR AR P S AR a2, T A 36 ARV, TN v v i 0 A AR AR
SURIE . Tlpu HArpeBaHWW MUHEpPAIbI, KaK W JAPYrHE TeNd, PACIIMPSIOTCS, YBEINUUBAIOTCA B 00BEME a Tpu
OXJIAKJIEHUHU CKUMAKOTC B 00béMe. ZILEW A —FE, A ERZPIF g, AWK, 2% AR, D
PACLIMPEHHUS U CKATUsI OYCHb HEBEIIMKH, HO, CMEHSIS APYT Apyra He JeHb MJIM [B3, @ COTHU U TBHICSYH JIET, OHH B
KOHIIE KOHIIOB OOHAPYKUBAIOT CBOE JIEHCTBHE: TOPHAS MTOPOJIA TEPSIET MPOUYHOCTD M pacchlmaercs k. XF ik
GEANARAR S, (HEf BRI KRR, MR E ETH, sEelIfERm SRR, SaRENETEIrH
.

Bo Bpemst noxns win TasHus @44 cHera Boxa TPOHUKAET B TPENIMHBI TOPHBIX mopoa. OT Mopo3a oHa
3amep3aeTifisE ¥ IPU 3TOM PACHIUPAETCS U YBEIMYUBAET TPEIMUHEL | W RIS @b, KB ANEA MRS, bt
FEVe K X G515k, I IKE) CHABD §7RIF AL LR BTG K.

Boja pacTBOpsIeT YaCTHIBI HEKOTOPBIX MUHEPAIIOB. JK¥AR T 5 L6 ki 1.

PacTeHus Takke paspyliaroT TOpHBIE TOPOABL B TpeIuHBI MOMagarT ceMeHa pasHbIX pacTeHuid. Cpemn
KaMHel BBIPACTaroT TPaBbL Ecin ceMeuko epeBa MomaaeT B TPENIWHEI, OHO mpopacTtaeT. Beipacraer Gepésa nim
Kakoe-HUOy/Ib Jpyroe jepeBo. CBOMMM KOPHSAMH, KaK KIHHBIMH A T, 9TH JiepeBbs emlé GOJble PaCIIUPSIOT
TpemmHbL WY MEEHIN A A . SHHEDIFT (EF) EANEED . Ak GEFD KT E. kMRS
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11.0TABIX U TPYA HEPa3IemuMBbl 57 ) F1 R S AT 431

MpbI TOBOPHJTH O TOM , Y€M 3aHSATh CBOOOIHBIC YaChl, HO OTABIX HEOOXOMUM U B pabouee BpeMs. KA1EH Kt
PRI BN TP A i A T A i, AEL AR IR) A R R A2

W3BecTHO, YTO y YenOBEKa IMOCIE BBIMNONHEHHsI PabOThl B TEUECHHE OMPEICICHHOTO BPEMEHH HACTYIaeT
yromieHue. Ero HeoOXoauMOo CHSITh YITH XOTsI ObI 0cIa0UTh, 9TOOBI OHO HE TIEPENLIO B OOJIE3HEHHOE COCTOSHUE---
nepeyromiienue. BenuurHa sToro “onpenenéHHoro BpeMeHn” ,Iocie KOTOPOTo HACTYIAET YTOMJIEHHE, 3aBUCHT OT
MHOXeCTBa (DAKTOPOB--- OIBITA, BO3PACTA, YCIIOBUI TPy/a, Xapakrepa paboThl, 3aMHTEPECOBAHHOCTH B HEW U T. II.
UT 0L AR, (ETAEG ARG N A NS I 07 e T AR D7 A o &——d B 07, i o o5
AR AA T — R o R E I T2 AR 55, 1A e NP TR Z R ——2 50, Rl J78h1F
TARMERT. TAEPRIAME R RS, H45.

Ho Bcé e ecTh HeKue CpeiHKe JaHHbIe . TaK, IEPBOKJIACCHUKNA MOTYT HANPSDKEHHO paboTaTh B TeueHue 25-
30 MUHYT, CTYIEHT By3a MOXET CIIyIIaTh JEKIHUIO |,54aca CTapIIeKIACCHUK MOXET HAMPsHKEHHO paboTaTh Haj
KHUrOM 45-50 MHHYT . BCE 3TH JaHHbIC OYEHb NPHOIU3UTEIbHBI, HO M OHHU ITO3BOJIIIOT HAM OMPEIEITUTH
oburyo “cxemy orapixa” . HEEFOL A LGP ARL. L, —RERISEA R K A 2] 256—30 arh, KEEARE
Wr 1 ASEANMNTER, SR AR BE R TR 15 4550 238 T IX S Gt AR AR S, (R X Le S vH A RHRE AT AT
T AN EI R

Ocnabuth yromieHue, Hakonupineecs f1 2 2 K 3a HeOONBIION MPOMEXKYTOK BPEMEHH, TIOMOraeT KPAaTKHii
OTJIbIX B T€UCHUE PaOOThL LA R4 7R S5 RS B R AR AT INT [ o AR SRk KM 98 55

VTomiieHHE 32 JIHh CHUMAIOT CBOOO/HBIN BeUep W HOYb, 3a pabouyro Heero---BhIXonHble AHU. M BcE xe
HOJHOCTBIO yTOMJIEHUE He Oyzer cHato. Opranusmy Tpebyercs u 0osee 3HAYMTENBHBIA OTIBIX , EMY HYXKHO
OTHOXHYTh " OT pabOThI--- JIs 3TOr0_NpeaHasHadeH s Fi G AE (] OTIYCK MM KaHUKYIIBL PR HSE -£5% I R G A 54
—RWEST, — RIS T AR R A REN R . (H SR TR ANRE S B B . AR T2 HIRE, ST R T AR
FARE—R IR T AR F O

WraK, cornacHo NPUHATOM HAMHM CXeMe, MbI MOBEIEM pasroBOP O YETHIPEX THIAX OTIbIXA: B TEUEHHE
pabouero JiHs , Mocje pabovero AHs, pabouel HEAENU U TPYIOBOrO roja. -5, HRIEIAITHsE B, 15X B IA
Bk RMUAMAR R TAEA ARG, LAE—R. — M EENRE.

OTapix B TeueHHe paboduero JHS ONPEETSICTCS XapaKTepoM TpPy/a, TeM, KaKWe OpraHbl WM CHCTEMbI B
IEpBYIO_ouyepe/ib BOBJIEUEHbI B paboumii mpouecc. Tak, Hpu JIUTENbHON HanmpskEéHHON 3putensHoit M 1) (1
pabore, nmone3Ha” rumactukatkif nng rmas” . Ha xonBedepubix{&24(K] nuHMAX Ipu MOHOTOHHOU LAY paboTe
peKoMeHTyeTcs i) HEKOTOPOEe BPeMsI IIOCMOTPETh Ha CIIOKOWHO IIABAOIIUX B akBapuyMefifil phIOOK, 3eaEHbIE
pacTeHH s U T.1.---d BOT HATPSHKCHHE Y)Ke HEMHOTO ocnabio. .. I1E H WINRE 57 sh Mk vk, 16 B AT 438 B F &
S EBNB TR R YGE o Holur, MO (Rl SR 2 AR 7 AR, AR ORI A 2 ) o JivKEk FIpip) TAERAET |
BB — SO A — B OGN RS AL, SEMEYE— XS BR —SRK T e

Jlromsm, mpodeccus ANl KOTOPBIX CBsi3aHA C BOBJICUCHHEM B PabOTy MEIKHX MBI KACTH F  (IospKam,
MAIIMHUCTKAM), WM MEPBOKIACCHUKAM HY)KHA CIICHUAlbHAs MMMHACTHKA M Maccax i% B s pyku. Ilocie 2
YacOB HAMPSHKEHHON pabOThl MANIMHHUCTKA JIOJDKHA PaccaabMThCS ---BBITSIHYTh HOTH M pykd. Ha 3aBojax, B
yupexaeHusx fl X BBeICHA MPOW3BOACTBEHHAS TMMHACTHKA. YMenbie H 4 15 [ jekTopsl i #f &  xoporio
MCIIOJB3YIOT JUIsi MUHUOT/IbIXA ayAUTOPUUWTAX [IyTKY, 3a0aBHBIAT MK mipumep. M A F 340 /NVL A TR A

(BRI, 41700 s R A E TG T AR TR B . PN SR IFBZ 5, 4177 53 AR — R ——f
TR . AE LT RGOS 3R, . BB 12 R AR I R F SRS A AT R 1K ) (T - R IR R

Ha nepemMene win B mepepbiB MEXY JIEKIUAMU jkenareapbHoM Al BT M3 HOMEIIeHUAF =, MOABUTATHCS
Ha CBEKEM BO3/IYXE, & €r0 TEM BPEMEHEM MPOBETPUTD. E LA KB I feif e s A, B2t i ) ANE 2G50, [
I A= A A X o

O TOM, KaK IPOBOJUTH CBOOOJHOE BpeMsl TMOcie pabodyero JHs, B BOCKPECEHBE, BO BPEMs KAHHUKYJI--- YiKe
HEMHOTO rOBOPUIIOCE. IRATEAR T — Lol 3 U )5« A0 FAESR R U] . A BooOIme-To s {11 TouHBIH
peuent4h J; Ha BCe CAydYau >KU3HH [aTh OYE€Hb TPYIHO: CKOJBKO JIFOJEH , CTOJIBKO IMPHBBIYEK , BKYCOB i M ,
JKU3HEHHBIX 00CTOATENLCTBIRIL, 14 M IEHEKHBIX BO3MOKHOCTEH. 1Ml 1k YK A —— AR ML H W A A3 o 175 4 (A
W AN, BAEZOIM. Wk EiEER, ERA2OMAHEN. Onrako o0mue pekoMeHmaaruui il
chopmyarpoBaTeiii MOKHO: HEOOXOAMMBI IIEpEMEHA JEATEIBHOCTH, IOJIOKUTENbHBIE DMOIUUEL, 1 GIU30CTh
K mpupoze. {HAf LA S — NS Wi (8% BURiEs) OF0 . iz (REF) RAFIIELE, Nz K HA.
CkaxxeMm, jecoBoay #R Mk & X mpoBecTH OTIYCK Jydiiie B OONBIIOM TOpOjE, MOXOAUTH MO MY3€siM, TeaTpam,
BbIcTaBKaM. FATUE, MRAEGEAFAE RITT EEAR, ZUS W, HFHEX, GFHEN. TlodTanboHy UM TKaYMXxe
COBCEM HE 00s3aTENIbHO yYaCTBOBATH B IPOOEre MEXIy JBYMs TOPOJAAMH MIJIM MHOTOJHEBHOM MOXO0/I€ UM IOJIE3HO
CIIOKOWHO OT/IOXHYTh B CAHATOPHUH, IIAHCHOHATE, JIOME OTAbIXA. MEif F ok Y4 Lo T 58 AN — 52 TS N M T 2 18] 1)
FEMITIRZ RIVIRAT, TEITFERt JREME R VR AT T BT 2 A SO AT e Ut A2 2 Ak 1) o

«pycckué s13b1k»1996.2

12. IIPEBPAIIIEHU A HEDTU U YT A i FkE ) #4k

Hedtp n yrone! Aiif!  Kakoe 3HaueHHE MMEIOT OHHM JIJTsI HAPOTHOTO XO3AUCTBA Halel cTpanbt ! el 1% 3
TIEFEREFEE L 2FERKE X! TpyaHOo MOBEPUTD, YTO TOILTHBO JUIS PEAKTHBHBIX CAMOJIETOB, KOTOPHIE
8



JIeTaroT OBICTpee 3BYKa, M 3yOHas IIETKA, KOTOPOW BbI YMCTUTE 3yObl, aBTOMOOHIIbHBIC IHHBI U rpaMMO(OHHbIC
[UIACTHHKY, ac(alibT Ha HI0CCE U TAONETKH MUPAMUIOHA, JyXH C HEXKHBIM KM MPUSTHBIM 3a[1aXOM U MHOTO JIPYTHX
PasHOOOpasHbIX BEllel CO3Maubl U3 .. . HeQTr U yruas. RAEMIE, HEEdme S CHUH FIRRE. BRE R 95250
FENAEA UG s SR L AU T AT ULRATR 25 1 BOR Al 2 A S 2 A PR SOR ) A /K FAR 22 L — BE R R &R AR 77 i oo
B2 F A R S o

B Hacrositee BpeMst u3 He()TH MOIYYArOT TaK MHOTO CAMbBIX PAa3IHYHBIX MPOAYKTOB M MPEAMETOB, YTO BCEX
UX TIEPEUUCIUTh HEBO3MOXKHO.  ILTE AT i AR B4 2 S B [F 1) 7= S A, F AT ——FI 28 SR AN TT B o
Cpeny HHX TOIUTMBO JUIS aBUAIMH, aBTOMOOWJIEH M TPAKTOPOB M Pa3IHUYHBIE CMA304YHBIC MACHa, [IACTMACCHI
B3pbIBYATHIC BEIIECTBE, KPACHUTENU U JIEKAPCTBA, MHOTHE COPTa AyXOB M (DOTOIIEHKH, CHHTETHYCCKUN KaydyK U
MHOT0€, MHOTOE, Jipyroe. B TSHA NI VAR PIBRLFI P, SORLRIYEZ, BB R, Rk
I KRIIRAE, & R IRFIR 2R 2 FE R ARG

Vronb HIMPOKO MPUMEHSETCSI B METAJLTYPrUuecKoi MPOMBIIIIEHHOCTH, a TAKKe B KauecTBe Torumea. OKoIo
OJIHOW YeTBEPTOM YACTH BCEro M00BIBAEMOro YIVISi MCIOIB3YETCS B METAIUIYPIUH JUISl BBIIUIABKH YyryHa.
OcHoBartenb coBeTckoi crpanbl B. U. JleHWH yKa3pBaI:«YTOIb-3TO HACTOSIIMA XJIeO IPOMBINLICHHOCTH.
BwMmecte ¢ TeM U3 yIiis, Tak ke Kak U U3 HeTH, MyTéM XUMHUYIECKOH MmepepabOTKU MOIydYaroT OSH3UH, KEPOCHH,
MCKYCCTBEHHBIHN LIENK, M1aCTMACChI, HA(QTaIMH, CHHTETUYECKUI KaydyK U MHOTOe npyroe. &/ Akl iz i
T804I, RESEWI S AL TRHRER. HERMEHEE 7 THH: R DVEIERRE.) RN, 5%
AT RE, AN TR IRyt S, N2, B3Rk, 28, SRR 2 e — 254K 0Y

Bensut u3...yrsn? Ho HUYEro yAMBUTENBHOTO 31€Ch HET. M- ¥l ? XL BA T4 WA .

Hedts 1 yroms (Kak u Apyrue roprovue mojie3Hbie HCKOMaeMbie---TOp(, CIAHIIbI, IPHUPOIHbINA ra3) COCTOSAT B
OCHOBHOM U3 COCIMHEHH yIiieposia u Boaopoja. [103TOMy OMH U TOT K€ MPOMYKT, HAPUMEDP OCH3MH, MOXKHO
TIOYYHUTh U U3 HETU U U3 YIJIs, HO TOJBKO CIIOCOOBI €ro MoydeHus OyayT, KOHeUHO, paznudaTbes. A1iiiAIfE CFl
e, ek, TUE R T2 sk G AW, Bk, [m—Mo=ah, Blanyah, areoAAl
SR AT DA PRI AR, FURSRIN T AN

Kak >xe u3 HeTH W yrisi MONYYalOT TaKWe PasHOOOpasHble MPOAYKTHI? ITO MOCTUTAETCS CIOKHOM
nepepabotkoi. ITyTh, KOTOPBIH MPOXOAAT HEPTH U YrOJib, MPEKIE YeM MPEBPATUTHCS B T€ WK UHBIC MTPEAMETHI,
HarpuMmep B OeH3MH, 3yOHYIO IETKY WM B aBTOMOOWIJIbHBIE IIIMHBI, OYeHb JUIMHHBINA M CIIOXKHBIN. 41346 4 M AT
FRRFRIBUX 4 2 &Rl oA 77 S e ? X0 2N TIEAR B o AR S AR S ey, i, v Skl
VRSN I 2 AT EOE B R ARG IR

13. CAMBIN JIYUIINI 1 JOCTYIIHBIN B MUPE AHTUOKCUJAHT
A B AT CAAD AT EU=H BRG]

B HaIlIEH )KU3HK YIJICKUCIIBIN a3 IPUBBIYHO CYMTAOT HU HA YTO MPUTLOAHON fi#h W Jake BPEJHOU YaCThIO
BO31yXa. Beb [MIABHOE B [bIXaHUU '} IKMBOTHBIX U YeJOBEKa--- OOph0a 3a KHCIOPOI, & YIIEKUCIbIA ra3---
0TXO/IBI 3T0 O0pBOBI. TEFA I AENG T, KRE JBHA ) A B i Ab, HBRFR P F . BAETES)
PIFNHIRE 5D o, FER PR, AR X — 25

HO BOT MOSIBJISIFOTCS pa3po3HeHHbie N [¥] cBeIeHUs 0 TOM, YTO MPUMEHEHUE CTOmb UMt «BpeaHOro» rasa
MOXKET OBITh MOJIE3HO B MEJUIMHE. TAK, HATIPUMEP, OH Y3Ke IMOMOTraeT IpH 3a0oneBaHuax {34 00IUTepUpPYIOIIUM
44 [ pmmoaprpuToM i & | obnamaer cocynopaciupsrommm {F i & &7 5K ) sddexrom (BMecTo promku A
KOHbAKA [ ~: 1Y), BO3MOKHO, U JAPYTUMH JiedeOHBIMU cBoOMcTBamMu. {HENHBL T —Fh WD A—ERRE, AR
s “HEH” WRARTHTERES B feaG aidt. #la, B OSrERT AR RRPIARNZHE AR (BEERITERD,
ERAMIMEFRIER (R T H22ilD, asc R AHeRirEA.

B3sBILIMECS Pa300paThcs CO BCEMHU 3THUMH (eHoMeHaMuMh A (1 F 5% . FikI 4 Ha KIETOYHO-OUOXHMMHYECKOM
ypoBHE y4éHbIe MOCKOBCKOW METUIIMHCKOW akajemuu uMeHU 11.M CedéHoBa COBEpIICHHO HEoKumaHHO {4k Hh
NPHUIDTA K HOBOMY BBIBOJY O POJIM YIJIEKUCIIOTO Ta3a B HaIel s»ku3uu. 7EAN R EMIb 22 GER) L, AW AT
A X BERE R I B R0 VA R ST RS 2 B B AR AN 8 A B AR A3 B T 50 T 3RAT AR o AR T RO BT 45 18
OKa3bIBAETCSI, 3TOT T'a3 B KJIETKAX CIY)XKUT HE TOJBKO MCTOYHHMKOM YTIIEPOJa, HO U MPUPOIHBIM aHTHOKCHIAHTOM.
JELSK 5 41 B HR 3 PSRN SR B KRR, T B R AR BEAA A 7. Benp BIObIXaeMBIAf WA [f] HaAMH KUCITOPOI---3TO s
@4, on TokcuueHF 5 (1), ¥ MPEXkIIe BCEr0 OH HE TOJIBKO MPUHOCHT IMOJb3y OPraHU3MYy, HO 00pas3yeT eié u Tak
Ha3bIBaeMbIe aKTHUBHBIE (OPMBI, BCEBOIMOXHBIE £ Fl [f] omacHble pajaukanbl Jii 1~ [4] , KOTOpble HY)XHO Kak-TO
yerpansTeiifk wmn mogaBuste . FALE, FAMENMATREEY, TAEME, Bk, EASENUATREAL,
HABTE BT TR B3 AR RITIC 10 TE A T T Ak AR T P % A A B i1

B OIBITaX YYEHBIX KYIbTYPRIFSIE . 4k kmerok meueHuft i, cepana, Mmo3ra, ML Al ipu pa3sMHOKeHUU
J. %UH B NMTATEILHOM pacTBOpE i 7t Y MOIVIOmAIM KMCIOPOJA M3 OOBIYHOTO BO3yXa M OJHOBPEMEHHO
reHepupoBanu = /EfEY ero saoBUThICH] # (1) paIuKaibl «B ceOsD» U «IpyT B APyTay, OYKBANLHOLL [}l oTpaBmss
ZiJ6 ceOe JKU3Hb. ¥ TONBKO OOOTalIeHue 755 BO3/IyXa JOMOIHUTENBHOM 10301 /IR i yriekucioro rasa cpasy e
MO3BOJIMJIO CHU3UTH YPOBEHB BPEIHBIX AKTUBHEIX (JOPM KHCIOpPOAA MOYTH B TPU pasa. {EEMHEKMSLLH, AT
S, o EANNN Tt SRATUL PR AR SRR T BRI, AR A IR, RIS S A R T T ¢ Ak
W7 B “HMHEARY, FEIERAENE A M Edr. RA CRED A7kl b i = AR L e A I 50
PEAARE(IG2 /3.
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14. ITPUBOPHBI XXI BEKA —+—tH4i iy Gl A%A%

Ilpyu co3MaHUK COBPEMEHHOW ayAHO-M BHUJIEO-AIAPATypPhI, MEPCOHANBHBIX KOMITBIOTEPOB, KOCMUUECKUX |
JPYTHX CUCTEM BO3HUKAIOT BECbMa HEMPOCTHIC 3a7a4i KOHTPOJIS, U3MEPCHUMN M IUATHOCTUKU. 1E il i I A 1) & 4
MBI AN S RS (k&) I, HMILTIERAE (CHREYD ALK, s, g nx
PELIEHHS OOl HEBO3MOXHO HCIOIb30BATh CTABIIHE KIACCHUECKUMU MPUOOpPBL: JJ T il YiX ) i, HIN CAHEf
P H{X#E: WX 9yBCTBUTENBHOCTH M pa3pellaromias ClIoCOOHOCTh HE OTBEYAOT COBPEMEHHBIM TPEOOBAHHMSIM.
CATH R ARG (RED IR AT EBCTE K. A Manble pasMepsl 3JIEMEHTOB MUKPOSJIEKTPOHUKY U BEICOKAS
IUIOTHOCTh WX MOHTaxa%i[il Ha meuarHpiX miarax #X MOpoi MpOCTO HE MO3BOJAOT OTHICKATH HEHMCIIPABHYIO
netanb. Ak E FHREARTOI R ST AR /N LB ATTAE B R AR 2RI B AR o, (T IX L) fT I SE A AR 3 Bk E
s

CoBceM HENABHO, OHAKO, TIOSBHJICSA HOBBIA KJIaCC M3MEPUTENBHON armmapaTypsl, OTBEYAIOIIUN HE TOJIBKO
TpeOOBaHMSIM COBPEMEHHON TEXHUKH, HO M Iporuo3upyeMoMy il yposaro XXI Beka. 1HJ&, 5SEATEAEANA LI,
HEL TR O A, BT A BB ZK, 1 HAFE ik, UyBCTBHTENBHBIM JICMEHTOM
HOBBIX MIPHOOPOB CTany AaTdukuf K aE 13 MaTeprasa, MEHSIOIIETO JIEKTPUIECKOE COMTPOTHBIIEHHE B MATHUTHOM
none. I HILERE o al LAckoae o B ADRHE % Bt 1A T A s 1) R Boc

OOAPOBHOCTUAN T AJIS JJIOBO3HATEJIBHBIX SR F0AK G, X DG ) (D (TR BF (IR 417
Bce mpoBoma ¢ TOKOM, JF060# pabOTArOMMA SIEKTPHUYECKHHA TPUOOP ¥ DJIEKTPOHHBIN DJIEMEHT OKPYXKEHBI
MarHUTHBIME TONsMA. T (7 L 2k, ATAT— N TAES IR 28 1 oo s ii sl . CeromHs Ui KOHTPOIIS U
M3MepPEHUH MarHUTHBIX TOJIEH U DIIEKTPHYECKUX TOKOB IIUPOKO MCIONb3yeTcst 3(hpekT Xosa----BO3HHKHOBEHHE
nonepedHoif# [ ] pa3sHOCTH MOTEHNMATOBHL{Y B IPOBOIHUKE C TOKOM, TIOMEIIEHHOM B MArHUTHOE TIONE. E/RAK
T4 TR ™32 1L SRAS 36 R 5 1 47 R Pl i—Ab T4 37 1R i B R Los P AR ) A7 %2 . OJHAKO 4yBCTBUTEIBHOCTD
JMAaTUMKOB XOJJIa HEBBICOKA, W OTO TOTPEOOBANO HOBBIX (PU3MUYECKUX WJIEH JUIA CO3/@HHUA KOHTPOJIBHO-
U3MEpUTENbHOH anmaparypsl ciaemyromero mokomeHusft, 3. HEE KA AR IR BUSE AN, Al B — AR 56 -
S T B R P B

Upessbiuaitno % 5 1 . MEPCIIEKTUBHBIM B_OTOM OTHOIIEHWHM OKa3aJicsl TaK Ha3bIBAEMBI
MarHUTOPE3UCTUBHBIN 3(DPEKT----U3MEHEHUE DIIEKTPUIECKOTO COMPOTUBIIEHHS MaTEPUAia B MATHUTHOM TIOJNe. 7E
X5 TH U (R W BN AT R T R W AT S—— B BESCR A P (WA L BB . Dddext sToT nMeeT KBaHTOBYHOH T[]
TPUPOJY ¥ 3aKII0YAETCS B TOM, UTO K} ¢ mojieM B3auMOJEHCTBYIOT HOCUTENN ¥ 1 3apsioB MpoBOJHMKA----
CBOOOJTHBIE SMEKTPOHBL XA RN B (—F) P, XJER o S Bk B B TR (A A
DNEeKTPOHBI 00J1aIal0T MATHUTHBIM MOMEHTOM----CITUHOM [ Jig. i th B A Wi PRI A——F g, B MarHuTHOM
I10JI€ CIIMHbBI OPHEHTUPYIOTCS AT 5[] 110 MOIIE0, @ IMOABHUIKHOCTD 3JIEKTPOHOB IIPH 3TOM MeHseTCs. i (H 1)
I BE K 7 1o o AR B R Al s 1), T I 7~ 1383 (5 1)) 2 2% ). TIpoBOIMMOCTB BelecTBa ( MK, HHBIMU
CJIOBAaMH, €10 CONPOTHBIIEHKE) Oy/IET TUO0 YMEHBLIATLCS, MO0 yBEMMIUBaThCA Wi FHLME (B, #Hfyifii, me
F PR 2 B/ B3 K. MarauropesuctuBHBIA 3 deKT HaOIoaaeTcs B MaTepraliax TUIa HepMaiosndf 5 & 4----
crnaBax xenesa (20%) ¢ HukeneM (80%). 753 5456 BB —— & & B 20%I1 2T 80% I ERIK & 4—— (L) Mg
FIfEHBAM Y .  OH He OYeHb BEIHK: COMPOTUBIICHUE MAaTepUalia B T0JIe MEHSIETCS IIPOIIEHTa Ha JBa. 't &R K:
W3 A R B L 23R 2% 54 . OiHaKo HeaBHO TONyYeHHbIe TpanyniupoBaHubiedl Hl ki ] crpyrTypbifiif
cruiaBa 00Ja/Ial0T YKe « THIaHTCKUM [ K [f) MarHuTOCOMpPOTHBICHHEM, TOCTUTAROIIM 60%. I AN A 1y il J 1) 45
WA SCEARKMEM, CIA%] 60%. A ecnu Ha MaTepual IOMONHUTEIBHO MOAEHCTBOBATH UMITYILCHBIM
fkt ] MarHUTHBIM MOJIEM, KOTOpPOe Kak Obl «packaunBaeT Bt K » amekTpoHsl, 3P PeKT Bo3pacTér eme B COTHU
pas. WRH] i 5 RE AR T BRI Bk R AN SEAE T TAERE, B CREFBEHD) RONE 288 KL

Ha ocHOBe 3THX MaTepWajoB VIAlOCh CO3aTh LENbIA KJIACC HOBBIX HM3MEPUTENBHBIX MPHOOPOB----
MarHMTOPE3NCTUBHBIX IpeoOpasoBareneid. KIIXFIIRL, WMIIHHIR T (—£) HIEM & ACERI S —i75%
M A% i 4% o OHH TOpa3mo YyBCTBHTENFHEEC W CTAOWJIbHEE XOJUIOBCKHX M CHOCOOHBI paboTaTth B Kyma Ooiee
TSDKENBIX YCIIOBUAX ----HATIPUMED, TIpH Temrepatype 10 —150 rpanycos. ‘BATHE R IEEE R, e £, IR
DOXEE RIS A ——f fn, ZE %R 150 £ & 1) F L. MX MOXKHO IPUMEHSTH ISl H3MEPEHHUSI JIICKTPHYCCKHUX,
MAarHUTHBIX ¥ MEXaHUYECKUX BemuuH. Wl & M. B RHUIRAE (/) H R A X s .

Hosble MeToapl H3MepeHuil yHuBepcanbHbL Hi KMl & )ik &4k 42 1H 1.  C UX IOMOIIbIO, HAIPUMEP, MOXKHO
KOHTPOJIUPOBATh MArHUTHBEIE MapaMeTpsl o0pasioB TommuHoi mopsaka 0,01 mukpon u maccoir menee 0,01
MHJUTMTpaMMa ¢ norpetHoctb MeHee 0, 5%. 1, fEBhbdhsik, oy DAGEREEE LA 0, 01 ik, B0, 01 =
TR IS BOH R E N T 0, 5%. g BpaTckoro amrOMUHHMEBOrO 3aBOJa HA MX OCHOBE H3TOTOBJIEH
YHUKATbHBIAME—[] OecKOHTaKTHBIALAl A1 ] M3MEepHUTENh TOKOB CHIIOH 10 250 ThICSY aMIiep ¢ MOTrPEIIHOCTHIO He
oonee 0,5% MAHEH K7L, FAihrscdE (0L R R T E—— & oMo BRI A, L GUER)D sRiRsREEEs # 25
ik, mZEAKRT 0, 5%, W ananmormaHeiMZELI ke cnocoO0M MOXKHO KOHTPOJIMPOBATH JETaH [1eYaTHbIX IIAT
SJIEKTPOHHOM ammaparypel W Jaxe OWoTokM ‘E 4 Hi Jii  KMBBIX OpraHM3MOB, DETHCTpUpYS it 3 HX
31eKTPOMAarHUTHbIE OIS Ha PAcCTOAHUM. JH AL 77 V234 nl LUK IR L~ 03GA% BV R AR b A1, EE 3 B LR 2
YR, JFRETE IS Bidse i b .

OpuruHansHble Jit )] ]  KOHCTpyKTOpckWe ¥ il [f] W TEXHOJIOTMYECKHE PEIICHHS NpPU CO3MAHHH ITUX
npubopoB XXI Beka ObLIM MPEATIOKEHBI WieHOM-KoppeconieHToMill il Bt - AkanemMuun ecTecTBeHHBIX Hayk PO
C. X KapnenkoBbiM U kanauaaToMs| i+ texuudyeckux nayk H. V. SkoBneBbiM. {ERFHIX L8 — 2t () (D)
PCE I, e BT A AR R BB 1 C. X, R RIARHERIBOR B A 1 T MR RS 1 TG Bt A1 T 204
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. Omnu 3ammuineHsl aBTopckuMu{E# ) ceunerenscrBamMuilt 15 u matentamu % £ CIIA, Benuko 6Gpuranum,

®pannwy, OPT, Utamun 1 MHOTHX JAPYTUX CTPaH, U3JI0KEHBI B MHOTOYMCIEHHBIX KHUTAX U MOHOTpadusax % 3.
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15. BATAJIKA BAMKAJIBCKOM HEDTH Ui/ i £ -2 ik

Utak, 10 cuX moOp OCTAIOTCs HEePEIIEHHBIMH BOIPOCHI: OTKyaa HedTh Ha Baiikane? [ne eé ucroku? Kakosr
nytu murpanuu? [ToyeMy MPOMBIILIIEHHBIE MECTOPOXKICHUS YITIEBOJAOPOIOB OBUTH OTPBITHI HA 3HAYMTEIHHOM
yIaJeHHH OT 03epa, & HE B €r0 OKPECTHOCTsIX? MIMeeTcs i reHeTHYEeCKas CBsA3b MEXIy OalikanbCKoi He()ThIO U
He(THIO OKPAWHHBIX ¥ BHYTPEHHUX pernoHoB CHOUPCKOI TaThopMbl? 52, A4, A DU /R A2 A
W ER 12 B VR SKAE M L ? SE IS BRI ? AR DA i R R AT BRI (g, T AR AR E 1) X 3
i H A2 A8 VUMD 20 0 it R YA RS £ ] LR P 8 1 X8 it 2 TV O R RO 3585 A AR B e o

B nauane 30-x rogoB npobiema GaiikansCkoil He)TH BOSHUKAET CHOBA. B XoJie MCClieOBaHUHM BBISICHUIIOCH,
YTO TPHU3HAKK HE()TH CBSI3aHBI, C OJHONW CTOPOHBI, C PBHIXJIBIMH MOJOABIMH OTJIOKCHUSMU TPETUUHOTO M
YETBEPTHYHOIO BO3PAcTa, C JPYroi ---- C JIPEBHEHIIMMH KPHUCTAUIMYECKUMH TMOPOJaMHU. DTOT MapajoKCc
BBIJIBUHYII [I€PE]] F€0IOraMu MpobJieMy: B KAKHX K€ MOPOJaX UCKATh MPOMBIIUICHHYIO He(Th, U IIOYEMY HPSIMO Ha
BOJIHOH MOBEpXHOCTH balikana HaOMroaaloTCes HeQTIHbIC TPOMYKTHI? 7 3 0 AEARHIH, DU In R A 1) vl il j8 S b
WMT. SRR EN: XX AWML, —JrTRAE = BILERBE N TURRYE X, 5 I, Al
ZHIRE A K X BRI A TUE AR T — AR SRS AT AR R A SR AN AT 4 58 4 A
DUBNZR I K T B2 R IRA A e ?

OpHuU W3 U3BECTHBIX HCCIIeNoBaTenel aToro paiiona B. B. Jlamakun cuutan, uro HeTh baiikama umeer He
0CaJIOYHOE, a TIIyOMHHOE, MAHTHIHOE MPOMCXOKIeHHe. X X—HiX M TR A BIFR#E 2 —B. B A 543 h: Iln
IR A A R DU ), TR TR 22 . «Ha HebonpmoM paccrosaun ot CTBOJIOBOH K CEBEPO-BOCTOKY
npoTuB ckaibl benbiit Kamens HedyTh BBIXOAUT co aHa Baiikana B 200 M or Gepera.  (7E 25 4 By ANz i < AL 7
W,  FIAREHERE 2 0 0 K4, MULIZREMMERME T AM. 3uMol OHA MJIaBaeT B BOJE B BUJE MIEHOK
JIOBOJIBHO JKHJIKOM KOHCUCTEHIIUH B JIyHKaX, IPOOUTBIX ZF LI1) BO Jibay. &K AEUK S & A /K T L DA B AH 2
KH#E 3. Ha moBepxHOCTH BOIBI HE()TH 00pa3yeT MACISIHUCTYIO £yl ff] TIEHKY YepHOKOPHYHEBOTO
usera. {E/KIMN_LRIATMIE T — MR\ ERIMEZ, Tnyouna osepa 3xeck 250-300 m. X HIFEN 2 5 02KkF 3 0 0 K.
OcTaércs HEM3BECTHBIM, U3 KAKOM IMOPOABI BeIAENIETCA HeTh. EATIAR AN &40 M F& AT 2 RE A A0 vh 20 B8 KA
3nech Oeper canoxeH i) kpucTammmueckumu mopomaMu. AN R A S B iR A A HER T . CrenyeT moatomy
JIOIYCTHTB, YTO U B 3TOM paiioHe He(Th MOTHUMACTCS U3 KPHUCTALTHYECKOro GpyHaaMmenTay. [KILAr LLAR, iX—Hh
DX A A7 ol 2 N SR R R AR R Ok Y. ) Jlamakue yopomiénno fif ¥ M cumran: pas HedTh counTes u3
KPHUCTAJUIMYECKHUX ITOPOJI, 3HAYUT, OHA HEOPIraHUIECKOTO MIPOUCXOMKACHISL 7 15 faf bl . BEAR AT M SR A
AHBHI, TRHE Y X RIS AR IR .

Psii reosnoroB  CBsi3biBaeT OaifiKanbCKyr0 HE(PTh € BO3MOXKHOCTHIO He()TerazooOpa3oBaHHs B OCAKaX
npecuoBoaHor % /K  Bomoéma ¢ mpoueccamu pudrorenesaZd S AEA. VF 2 HhUT A S0 DU 2R S A7 RN LE % K B K
L TTRRAL ,  FERE R I R A T R SR B B W] REPEIE R >k . BosmoxeH U TpeTuil HeTpaauuuoHHbIRAEAL Gill)
BapuaHT /7 % ---- HCTOYHUKOM OaiikambcKOW He()TH SBISCTCS IIapbshKHO-iepekpbIThid #E 7 K Wi 2 2 i 1Y
HepBUYHBINA He)Tera3oHOCHbIN peepByapfifiiili/z. H =FhkEtk 4e 7 B & P REI, BIHES T2 55 1 2l U I dn i
THZ 2 UUI /R WA A S )96k » Ketati, Bo3moxkHOCTh HajmBuraffiz) kpucramumdeckoro (hyHIaMEHTa HA OCaIOYHEIC
NOTCHIHATBHO B HedTera3oHOCHBIC OTIIOKEHUS Jonmyckanuih iy panee A. B. Apcenrtoes, B. JI. Ps3anog, I'. E.
PaOyxun u M. M. MannensOaym. 154, A. B. PURBFHOR, B. . BBEWER. T E. Ak M. M. &
P L AR L A Ay A R G AT T RE A R RS B e A DT AR )Z . BospacT HedTenoucKOBBIX OTIIOKEHUH
MPEAToaraics B IIUPOKOM CIEKTpeifi ---- oT cumHMHCKOro & H 48 (Bepxu BepxHero pudes |- § 9% &2 H #) no
9eTBepTHYHOTO. R H A7l IR b J2 AR T A BRI G ya B g — — S Bt CERZ AR D 215 N4, B
9TOM IUIaHe O0CO0Or0 BHUMAHHS 3aClyXHBaeT MpeanoiokeHue Mannaenbbayma o pudeiickoM Bo3pacre
OaiikanbCKol He()TH HA OCHOBAHMU HAXOIOK B HEM CIIOpP CHHMICKOTO BO3pacTa. 7EiX )y il S ZSH) LS R YE7E (Dl
IR A B R ELAL RO 2 T A DU R A e B S AR RS A (A TR o

B 1962 r. 6b11 3aBepinieH TOCIeIHUH dTan HedTenoncKoBEIX pabot Ha baiikaie, He nmpuHEcmuni ycmexa. 1 9
6 2 SEAE UMK 158 e T = 0 Ut M B 5 — A B AR AE L. BypoBBIME CKBa)KHHAMHU B paifoHe ycThsii [
CerneHry ObUTH TOATBEPKICHBI JIUIIb MPOSBICHUS, CBSI3aHHBIC ¢_KaHO30MCKUMILHT LU oTnoxenusamu. 7E L)
B AT YA 1 i X B K B e U REIE I 55 8 AR AR TR A S5 % . CBaXKWHBI OBUIM OTHOCHTENILHO HETTYOOKHE, OHU
HE MOIJIM BBIATH U3 AJUIOXTOHHOW I KPUCTAITMYECKOM MOKPBILIKK U TOITOMY HE JIOCTHIIIHM CBOEH MOUCKOBOIA

uemu. JHSFHIXSRUEEAGE,  EATHARIEN (E5E) S RE S, Pt AREE] A SR H 1.

%% 16, XUMUUECKUU COCTAB HEDTEM &4 Ak 2 i 43tk

Mo xumuueckoii mpupose HedTh SBISETCS CMECHIO PA3IMYHBIX YIIEBOAOPOAOB. RIEI 2L, A il % Fh ik
SEMRREA Y. YIIEBOIOPOIBI----3T0 CIIOXKHBIE COEJUHEHUS YIIIepoia U Bojopoaa. i E b &Y i A I E %K)
th&54%). B cpenHeM XuMUYeCKUil cocTaB OonbIMHCTBA Hedrelt Takos: yriepon (C)----86%, Bogopoxn (H)----13%,
IpouHe MEeMEeHTbI----1%. KA I A 2o FXFE R B (C) 78 6%, & (H) K1 3%, HRITHENL1
%
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B Hacrosiiee BpeMst H3BECTHO OIPOMHOE KOJMYECTBO PasIMYHbIX COEIAMHEHHUH yriieposa u Bogopoaa. H ik
HEERA SIS E N A%, DT coequHeHus pasinvaroTcs MEXIY COOO0M XapaKTepoM CIIETUIeHHs
aTOMOB YTJIEPOZIA M BOJIOPOJIa M KOITMYECTBOM ITHUX aTOMOB B MOJIEKYIe. X L6k A4ali it 2 M ek SR 145 & Mk
LR, 4> T PR R SRt AR K. B 3aBHCHMOCTH OT 9TOTO OJIHH YIIIEBOJIOPOIbI ITPH ATMOC(EPHBIX
YCIOBUSIX ~ HaXOIATCSA B ra3000pa3sHOM COCTOSHUH (HE(QTAHOM ra3), APYrve B JKMIKOM M , HAKOHEL, WMEKOTCS
YIJIEBOIOPO/IbI, KOTOPBIE TIPU HOPMAJIbHBIX YCIOBUAX MPEACTABIISIOT OO0 TBEPABIE Tena. MK — 4, —L8iiA
AR M TAERE G, F4h— S THARRE, REA —SSEAL S WE IR & 0F N2k . K aum
OTHOCSTCS MapaduHbL, COACPKANINECS B PA3IHYHBIX KOMMYESCTBAX MOYTH BO BeeX HEPTAX. JLF-7E AT A i & &
AN A A i A T — 2K

Hapsity ¢ yriepogoM ¥ BOZOPOIOM IOYTH BO BCEX HEPTAX OOHAPYKEHBI B HEOONBLIMX KOMMYECTBAX
KUCIIOPOJ, cepa ¥ a30T. 5 —F JLT-7E T A b #8 R LD B4 BRAIAL

B _saBucuMocTH OT TnipeobiagaHust B HEPTH TE€X MM WHBIX YIVIEBOAOPOAOB HE(PTh KIACCHMDHUIMPYIOT MO
TOBAapHBIM KadecTBaM. Tak, pasnu4aror HepTv Jérkue ( OEH3MHUCTBIE, MAaClsHble ) W HePTH THKENbIE
(‘actanbroBble). AR A M FEFPEREAG SYIPT S IRECE AT DU R R RE SRS B, A AR LA RO
BRI AT D,

ToBapHbIE KauecTBa HE(TEH ONMPENEIAIOT IyTEM JIAOOPATOPHOM PA3TOHKU X . A1 yH HI T df Itk B il o) 56 % 7%
TRARAHE T o

Ecnu HedTh mogorpeBath, TO OHa HAYHET UcTAPATBCSL U1 FAA N, EEiH 475K . [Ipu 5TOM_B IEPBYIO
OuYEPEb UCTIAPSIOTCS HAMOoIee JIETKUE YIIIEBOIOPOIbI, BXOMAIIME B COCTAB HEYTH M MMEIONIHE OOJIEe HUBKYIO
TOYKY KMIIEHHUS, IPU JAIbHENIIEM K€ HAIPEBAHUH HAYMHAIOT UCTIAPATLCS GoJIee TSHKENbIE YacTH. iX I ¥ 55 2 4 (142
AR AR WA SRR A G, TRAREE A, MR IR ZAK .

ITpu TOCHENYIOIEM OXJIAXKICHUM Napbl HEPTH KOHIECHCHPYIOTCA B JKHIKOCTh, MPEICTABISIONIYIO COOOM
OCH3MH, JIMTPOUH WM KEPOCHH B 3aBUCUMOCTH OT TOTO, TPU KaKMX TEMIIEpAaTypax HarpeBa MPOMCXOIUIIa
pasronka. FEEARE, ATl v R A, X AR 3 TR I A B T v, FE ko . TIporienTHOE
colepkaHue B He(PTH OTAEIbHBIX (DPaKUui, BHIKUMAKOIMX B ONPEACTEHHBIX TEMIIEPATYPHBIX MpEIEIax,
XapakTepusyer (GpakiUOHHBIA coctaB HedTH. Eciu B HepTH CONEPKMTCS MHOIO CEPbI, TO TaKyl He(Th
HAa3bIBAIOT CEPHUCTOM. 1 g B i Hil A 228 &t B0 A it o ) — SRR 00FR 71 2 B B R T A e 0 e RO E B G SRA
TR EREGE, HA AR P A S A

ITo comepKaHuIO CEePbl PasIMYaIOT JBE TPYIIbI HEPTEH: MATOCEPHUCTHIE HEPTU----C COJIEPKAHUEM CEPBI HE
oonee 0, 5% U BLICOKOCEPHUCThIE HEPTU----C COAEPIKAHUEM cephl cBbie 0, 5% MRIEHT & B A M I Hids: S
BARAM CHREARBIL, 5%), MEHMEZHAM (SRERT0, 5 %),

Hedtyu xnaccupuuupyroTcs TakKe MO COMEPKAHUIO B HMX CMOJIMCTBIX BEIIECTB: MaJOCMOJMCThIE----TIPH
CollepyKaHUU CMOJT He Gosiee 8%; CMOJUCThIE----[IPH COJIEPKAHUK CMOJT OT 8 110 25%; BBHICOKOCMOJIUCThIE----TIPH
conepKaHUU CMOJ CBbltie 25% MR B T ) &, Anl 28 SR AT RS RAED 8 %) I
B (R 8 %% 2 5 %) MERBZ A RS EST 2 5 %),

Conepsxkanue B He(TH OONBLIONO KOJHYECTBA CMOJNKUCTHIX M ac(ajbTOBBIX COEIMHEHHMN 4acTo enaer eé
MAJIOTIO/IBIDKHON M TPeOYeT 0COOBIX MEPOTIPUATHI [Isl U3BIICUEHHS €€ Ha TIOBEPXHOCTE. A1y i i Ak & W Fi 5
P S A A I RSN AN, AR AT IR Hh o s 5 R R R O

B GonbuinHcTBE HEDTEH COMEPKUTCS B TEX WM WHBIX KonudecTBax napadu. Jloobua HedTh, comepkanieii
OonbLIMe KOMMYecTBa napaduHa ObIBAET 3aTPyJHEH, TaK KaK NPH MOHWKEHUHW Temreparypsl Hike 40-50 C
napadvH BbIanaeT U3 HEQTH M OCENAET HA CTEHKaX TPyO B BUJE TYCTOM Macchl, 3aKynopusas( &l 5 i : 1% %)
ceuenue (Zh#4iH: R “WH. WA, JLALESH “HEIE")  TpyO. DTO MPUBOMUT K 3HAYMTENLHBIM OCTOKHEHHSIM.  {E
R A vl S — e B A FETTRE & AT Ay, TR AR R, DO R FRERIE T 4 0 — 5 0 RS
A T 5325 H R IR DA R 1 O e R RE b JEAR I . X SRR BRI

ITo conepxanuio napapuHa He(TH IENATCS HA CIEAYIOIME TPU TPYyHIbl: Oecrapa@uHUCTBIE ---- ¢
comepxanueM mnapapuaa no 1%, crmabomapaduHHCTEIE ---- ¢ comepkaHueMm mnapadmHa ot 1% mo 2%,
napadUHKUCTBIE ---- C coJepkaHueM mapaduHa cBbiie 2% R A& B Amn 2 HLUF =k oA AMm CAES
BAEI %) B AREAm GRS R %3 2 %) ASaam CRES®RZ T2 %),

)

17. DU3UYECKUE CBOMCTBA HEDTE A i 1143 i
[NepBu4Has XapaKTepUCTHKA HE(PTH HA TPOMBICIIE OMPEACIAETCS 110 YASIBHOMY Becy. LA 3755 4 il (1) 3 AT
SE SR LU EE SR E 1
VIenbHBIM BECOM TeNa, KAK M3BECTHO M3 (DU3UKH, HA3BIBAETCS BEC €AUHHUIIBI €r0 00bEME, T.€.
v =G/v
IEAMYI B PRI PR A AR RS B LT, il Ly =Giv
TJIe, ¥-- yAebHbIA Bec Tena, i, r KoRMAILLE,
V -- 06béM Tena, VRN ER,
G -- Bec Tena. G RN E .
B mpakTrke OOBIYHO TMOJB3YHOTCSI OTHOCHTENBHBIM YIETbHBIM BECOM HE(DTH, MPEICTABISIONMM COOOM
OTHOIIICHUE BECa HEKOTOPOro 00béMa He(TH K Becy TAakoro e 00béMa Bojbl, B3storo mpu 15°C. fE5Lkr T/EHIE
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BT A A B, e R AR i R ST 15 B [RARUK A B R . OTHOCHTENBHBIN YAETbHBINA BEC HE
HMEET pa3sMEPHOCTH M IS pas3inyHbX Hedreil uMmeer Benmunusl oT 0,78 1o 0,98. A%} bk H %A BRI HL T4 Fh
ATHER B # AL 0.7 830.9 8.

JpyruM BakHEHIIUM (U3MYECKUM CBOMCTBOM HE()TH SBJIAETCSA BA3KOCTh, T. €. CBOMCTBO 4YacTUIl HepTH
CONPOTHUBIATECS NepeMertienuto (#3))) BcmenctBue (FEFE) BHyTpeHHero TpeHus ([X3IH) Mexay yacturamu. Kl
PEIEAT IR 55 0 B B R ) B J5, t st A JORE P HRpORE 2 ) el T AR () BBt st. Yem Oonbire
BSI3KOCTb HEDTH, TEM GOJIbIIE COMPOTUBIEHHE NPH €€ JABHKEHUH, T.€. TEM TPyIHEe OY/IET NepeKkadnBaTh HEYTh MO
TpyOOIPOBOY IIPU NIPOUUX PABHBIX yCIOBUAX. A1 HIIFIRGTHEIK, TBAEIZaNIN TR R iR, 2 vide e 4t
ARTRIENT A agh A AT S 2 DM A8 A ¥R

Ha npakTuKe Juist ONpeieeHUs] CTENEHN TEKYYECTH KUIKOCTH MM €€ OTHOCHTEIBHON BA3KOCTH MOJb3YKOTCS
CMCUHAIBHBIM PUOOPOM, HA3bIBACMBIM BHCKO3HUMETPOM. {1 5K I A Ay ff 2 VA A U8 5l st sl e PO AL SRl P AT 10 3 456 P
— AN Rk T B T kA 2% . TIpr moMOoInM BHCKO3UMETPA OMNPENEISIOT OTHOIIEHHE BPEMEHU HCTEUEHHMS
ONPEIETIEHHOTO KOJIMYECTBA MCIBITYEMOM JKMAKOCTH NPHM TeMmrepaType t KO BPEMEHHM HCTEYEHHs TaKOTO JKe
00béma Boasl ipu 20°C. PR BETH AT LAFE 76 t W8 — g B (152 0 IR0 A 20 4 Bk ) R RDREAAFR 1 20 FEFRIZK I
AN TEEL .

3amepsieMble TAKUM 00pa3soM OTHOLIEHUS HA3bIBAIOTCS YCIOBHOM BA3KOCTHIO;0003HAYAKOTCS OHHU 3HAKOM BY
t, TJIe MHIEKC t YKa3bIBAeT Ha TEMIIEPATypy, IPH KOTOPO MPOBEIEHO ONpeeeHrne YCIOBHON BI3KOCTH. JXFF il &
I EE USRS, EHIFF S B Y t £,

U3 cKa3aHHOTO ICHO, YTO YCIOBHAS BA3KOCTh MOKA3BIBAET, BO CKOJILKO Pa3 BI3KOCTh UCIBITYEMOMN JKMIKOCTH
Oosblre miM MeHsIe Bsi3kocTd Boxsl npu 20°C. M FIviid (m] LLE B, 4R B2 m iR S AR IRE BE A2 2 0 BEZK IRk
JER) LR Loy 22 L.

Bsi3kocTh HE()TH BO3pACTAET IPH YMEHBIIEHHH COIEPKAHUS B HEM JIETKMX HU3KOKUIALIMX (DPaKIKi, a TAKKe
[PH YMEHBIIEHUH KOTMYECTBA PACTBOPEHHOTO Hel ra3a. £ i1l a0 A ER 1 43 i 2 Bt U KAT Il P i A A0 2 e
(SN RER[EiTh 7io81 NS

Bsi3kocTh HedTH HanOOJIEE PE3KO U3MEHSETCS TPH U3MEHEHUH TEMIIEPATYPBI . YEM BBILIE TEMIIEPATYPA, TEM
HIDKE BA3KOCTb U HA00O0POT. il 857 A4 IRy A Vit (Rt A1 i AR B U RN AR A o R S0 il FEE RIS e

W3 npounx (U3MYECKUX CBOKWCTB He(TEM HENMOCPENCTBEHHOE 3HAYEHHE Ui HePTen00bIYM HMEKT HX
3JIEKTPOIPOBOIHOCTH U HEKOTOPBIE TEIIOBBIC CBOMCTBA. A7yl ¥ HL e ) B 1 it e 1) 3 r P R R e b it} 1= il
FERK U A HRA R X

[Tox 2MexkTponpoOBOAHOCTHIO TENl MOHUMAIOT CIIOCOOHOCTD UX MPOITYCKATh MEKTPUICCKUHN TOK. HJPAT] T Hifig
HHEYARR S EM . Bcee Tena mensarcs Ha IPOBOJHUKHU DIIEKTPUUECKOTO TOKA ¥ HEPOBOIHUK, UIIH JUIICKTPUKH.
R YAATT L2 o Sk, JES i ke Hi/r ii.  CoBeplleHHO 4ucTas BOJA COBCEM HE ITPOBOAUT DIEKTPUUECTBA,
HO3TOMY TaKasi BOJA MOXET CUMTATHCS AUANIEKTpUKOM. JEH Al /K 78 T, BIX R K AT LA A R 2 A 5T
Onnako Majieiias MpUMech TOCTOPOHHUX TEJT WM PACTBOPEHHBIX B BOJE COJEH JENaeT BOIY IPOBOIHUKOM
aneKTpudecTBa. (HIEI &K AP A U AT /K b (1 £ RE AT K AR B 3 LA

[lnactoBas BOJa, BCEraa coiepkamias OONBLUIOE KOMMYECTBO PACTBOPEHHBIX CONEH , OKa3bIBAET BEChMa
cmaboe  CONMPOTHBIEHHE MPOXOKIEHHUIO DJJIEKTPUUECKOrO0 TOKA; HAao0OpOT, He()Th OKasbIBAET OOJNBIIOE
COIPOTHUBICHUE IPOXOXKICHHUIO EKTPUUCCKOT0 TOKA. I 77 K E i #h 1) b2 AT sl i PR D AR /N, A
kS Rl L B s # FEH K. Ha aToM cBoiicTBe He(TH M MJIACTOBOM BOJBI OCHOBAHO 3JEKTPHUECKOE
UCCIIEN0BaHNE HEPTAHBIX IIACTOB, MM SJIEKTPOKAPOTTANK CKBAKHIH. i 2 I oI 5 2 B 0 282 DA Y RN B J2 7K )3
Tk TR HERE ) o

U3 TerioBbIX CBOUCTB HE(TH HaubOJIEee BAXKHBIMU ABJISIOTCS €6 TEMJIOTa CTOPAHUS U MCIIApsIeMOCThb. 141 i
(1) AN T B T R 2 AR A 2 e 1k

TeroToll cropaHus TOIUIMBA HAa3bIBAETCSA KOJIMYECTBO TEIUIA, KOTOPOE BBIIEISETCS MPH CrOPAHUH
OIPeeNEHHOTO KONU4ecTBa TOProIeroyk ARBAEL. Bhbe— e i I MR SR TR JECHE 1 A Y fUBORL K R e 4

Terutora cropanust He(TH BBIIE BCEX JPYTMX BHIOB TOIUIMBA. BBICOKHMIl MOKa3aTelb TEILUIOTHI CrOpaHHMs,
yA00CTBO TIPM XPaHEHWH WM MEPEBO3KE JeNaloT HepTh W eé MpoAyKThl (OEH3WH, KEPOCHH, MasyT W Jp.)
HE3aMEHHMMBIM TOILIMBOM B IPOMBINLIEHHOCTH ¥ TpaHcHopTe. A1 M KRS HE T e i I el . e =45
e, PRAFFIIZH AR A AL 5 R, BRIl DRI D o MA@ AN AT AR R R

(B.M. MypaBbEB: «IKCILTyaTalst HEQTIHBIX CKBAYKUHY)
18. ITPOUCXOXJAEHWUE HED T A i 1) A

Hedth kak mone3Hoe MCKOIMAEMOe BCTPEUAETCS B TOPHBIX MTOPOAAX MOYTH BCEX BO3pAcTOB. A1iMAE Ky —Fl 7~
JLTFAE A ER M 4 b # A8 # . O4eBHAHO, YTO B KAKIYIO IEOJOIHYECKYIO JIOXY CYIIECTBOBAIM
OMaronpusaTHBIC YCIOBUS IS €€ 00pa30BaHUs U CKOIUICHHS B TEX WIIM WHBIX MECTaX. SR TE R 1T i) HA# A7 7F
A MIE AERR T A R 44F . OmHako Bompoc 0 MPOUCXOXKIEHUH HE(PTHU 10 CUX MOp He sAceH. {H &5 T4
FRA )8 A A AN 2. TIo 9TOMY BOIPOCY TaKKe CYIIECTBYET MHOTO BCSIKUX TEOPUI UM THITOTE3, KOTOPHIE MOKHO
pasbUTh HA JIBE OCHOBHBIE TPYIIIBL: |)TEOPUH HEOPraHMYECKOrO MPOMCXOKIEHHS U 2)TEOPUHM OPraHUYECKOro
npoucxoxaeHus. Fk, & TXA MR RIRAFTEEHIR 2 SRS FER B Al i, X Lesigf ok FZET LA s 1)
TR 2) HHEHEE.

U3 Teopril HEOPraHUYECKOTO MPOUCXOKIEHHUS HAMOOJBIIUM PACTIPOCTPAHEHHEM T0JIb30BAIACH KapOuHas
1] Teopus, co3gaHHasl M3BECTHBIM PYyCCKUM Yu€HBIM xuMukoM .. MenneneeBoim. 1EJCAL)E IFHE 6 4% 1 2%
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PAFER . WL [ IEESER IO AL B e 1502 e R 1 R

CyIIHOCTH 3TOH TEOPHU COCTOUT B cliefyrorneM. XSS A LA F—22 4% :  TloBepXHOCKHAS BOJIA
MPOHUKAsl 10 TPEHIMHAM B IIyOb 3€MJIM, JIOCTHTalla OTHEHHOMXHIIKOW & i i 7% Macchl----MarMsl 7+ 3¢ ,
3aKTI0YAKOIIeH B ceOe B OONBIIOM KOTHUYECTBE YIIEPOUCThIE METAIUTBI, TTIABHBIM 00Pa30M YIIIEPOUCTOE HKENE30.
R K REES PR IR Z IR E B FrmiRgaS R, ERK, ARPEGRENTREGRE, FTedmik. Ilpu
CONPHUKOCHOBCHUUFZAll BOJIBI C YIIIEPOIUCTHIM KEIE30M MIPOUCXONIA XUMUIECKAsT PEaKIIUs: BOJIOPOI, BXOISIIHIA
B COCTaB BOJBI, COGAMHSIICS C YITIEPOAOM dKejle3a, B pe3yJbTaTe Yero Mojydalich pasiIndHble ra3000pasHble
YITIEBOAOPOIBL. {E/KFIE B GAL AN K A7 S e K R P BRAR S5 6, G R E & R SR S IR A 5
OTH rasbl, MOJHUMASCH BBEPX IO TPEIIHMHAM, OXJIAXKIAIUCh, CKMKAIUCh M B JKHJIKOM BHJE CKOILUISUTUCH BO
BCTPEUAEMBbIX Ha IIYTU TOPHBIX MOPOJax, 00pa3ysi TAKUM 00pa3oM 3anexu HeQTu. XL PRyFRLE ) LTHRIN, %
AT LSBT EE T T@ R s Ah, SRR T .

HanGonbmiM pacnpocTpaHEeHUEM MOIB3YIOTCS TEOPUU OPraHUYECKOro IMPOMCXOXKIHHUS HEPTH, a MMEHHO:
B KA A DLV B S IR«

1) TeopHst IKHUBOTHOTO MPOUCXOKACHIUS, )Tzl i ;

2) TeOpH s PaCTUTENBHOIO IPOMCXOKIECHUS, FLHLIRHE 18,

3) Teopus CMEMIAHHOTO----PACTUTENBHO U KHBOTHOTO----[TPOUCXOKICHU o .7 B3 Y S IR FR 2 o

CoracHo TeOpUH KUBOTHOIO HPOMCXOXICHUS He()Th BO3HHUKIIA M3 OCTATKOB MOTHOIINX KUBOTHBIX. R 5
YRR ELR A AR TSR . JKuBOTHBIE, HaCENSBIINE MOPSI i OKEAHBl, YMHUPAJIH U MMaJalii Ha JHO. J&{¥
TR H IS BET SN K. VHorma BcnencTBHe pe3KuX M3MEHEHHMH KHU3HEHHBIX YCIIOBHH 9TH JKHBOTHBIE
norubanu mMaccamu. 170 T ZAERE&F 2R 7284k, XY KEM T,  OCTaTku KUBOTHBIX OPraHM3MOB
3aHOCHJICH CBEPXY TIECKOM, WIOMIAYE W Apyrumu mopomamu. W4 ke Ry il e s niEs. C
TCUCHHUEM BPEMEHH MPOMCXOAMIIO OTIOKCHHE HOBBIX CIIOEB, BEC KOTOPBIX CO3/1aBall OONBIINE JABICHHS Ha
HIDKHHE CIIOW. Wi Hi Y i T il 2, HEEXN TEE AT KM IEJ. brarogaps naeneHnio,  BBICOKOM
TeMrepatype Ha riayOMHE W OTCYTCTBHIO fit />  BO37yxXa M3 OCTATKOB >KHBOTHBIX OPraHU3MOB MOCTEHEHHO
obpasoBanuch HedThb U Ta3 MK A EIRRIE DS, ST YRR R T AR RS .

Hekoropbie yu€Hble J0Ka3biBaik, 4TO HEe()Th MPOU30ILIA W3 PACTHTEIBHBIX OCTATKOB, MPUYEM OBLIO
BBIIBUHYTO HECKONIBKO TUIOTe3. A L4k WA vl e OB B T 1) iy HLa B iRk JLAMBL i

IMpenmonaranock, 4To HedTH MOIJIA MPOM3OUTH: a)U3 MCKOMAEMbIX yriiel, 0) U3 HA3eMHBIX PACTCHUIA, B) U3
MOpCKHX Bofopocier. i [HfEllAaEe a ) BN TEM: 6O mbhil ERREYIERG B BRI A&

Bce 3TH rUmores3bl OCHOBAHbBI HA TOM, YTO PACTUTEIBHBIC OCTATKH OTKIAIBIBATKUCHILfY B TeUeHHE MHOTHUX
BEKOB. 3aHOCHJIMCh HOBBIMH TIOPOJIAMH M TOJ JCHCTBUEM BBICOKOTO ABJICHUSI U TEMIICPATYPHI MPEBPAIIATUCH B
HeTh. [T A X SR SN S AE AR B DB LA AL, Bl AR Ia A 55, 7EsROKIN R AR A E R AR T A0

CMeliaHHas TeOpUsl MPOUCXOXKICHUSI He()TH TOBOPUT, 4TO He()Th MOrIa 00pa3oBaThCS KaK W3 OCTATKOB
’KUBOTHOTO MHUPA, TAK U M3 OCTATKOB PA3IMYHBIX PACTCHUH MM JTaKEe U3 OCTATKOB YKMBOTHBIX M PACTHTEIBHBIX
OpPraHu3MOB BMECTE, BBIMAJABIINX HA JHO BOJAOEMOB M 3aHOCHMBIX HJIOM M TECKOM. JTa TEOPHS SBISETCS
HauOosee NpaBroIog00HON — # & IRAVME IR FIB A, A MAMY e BRI ERAZIE i, T B8 B 25 R4 1) 5k B ) Bk
H A NN B K GBI Je b 8 o S A A B R RS R R . XA PR B2 E#f . .

Hanuure GONBIIOr0 KOMHYECTBA PA3IMUHbIX COPTOB HE(TEH COTNTACHO 3TOM TEOpHH OOBACHSIETCS OOMBIIMM
pasHoOOpa3reM HCXOJHOr0 MaTepuana, HeoOXOMUMOro Juisi 00pa3oBaHHs HE(TH, W Pa3THYHBIMH BHEIITHHUMH
YCIOBHSMHU (IaBJICHUE, TEMIIEpaTypa U T.0L.) ARAEIX —FLit, AJ LUF i T 7 B ARk 2 BRI AN 4 Ry )
PR 220 AP K % R S R P S R A7 A

(B.M.MypaBbéB: «IKCILTyaTanus HeQTIHBIX CKBAXKIH))

19.TIOHATHUE O 3AJIEXWU U MECTOPOXIAEHWUW HE®DTH s F i i

He()TaHbIM MECTOPOKIECHUEM HA3LIBAETCS BCAKOE OOJIEE MIIM MEHEE 3HAYUTENLHOE ECTECTBEHHOE CKOILICHUE
HedTH B 3eMHON Kope. st o HA — MU H A B AR GE R 0 figah . Tlpm oTOM MMeeTcs B BHJLY, YTO IIOJ
HOHATUEM «HEPTAHOE MECTOPOXKIEHHE» CIIENYET MOAPA3YMEBATh A He caMoe CKOIUIEHHE HEPTH B OTPHIBE OT
OKpY’KaloIell 0OCTAHOBKH, a ONpPEAENEHHBIA yIACTOK 3€MHOM TOBEPXHOCTH C ONPEAENEHHBIM I€OJOMHYECKUM
CTPOCHUEM , B IIPeIEIax KOToporo ormedarorcs ittt Hedrenpospienus. X W % R& 313 [T3X — & 45 (AR B %2 i
20 JE IR B A A AR AR B, TR AR b A — 8 (SR I8 I S i P ) — e X

DIeMEHTAPHOE CKOILIEHHE HE(PTH B II0POJE-KOIEKTOPE, OTPAHUYCHHOE HENPOHUIAEMBIMH IIOPOJAMH, HIIH
HOPOJIaMHU MTPOHUIIAEMBIMH, TPONUTAHHBIME BOIOW , WM TEMH W IPYTUMH OJHOBPEMEHHO, HAa3bIBAETCS HE(TAHOM
3aneXKbI0. 7L At 2 TP AN K IR A A BOEAE K MK A BT 1), B0a 2 [ o 1) — Ak et e ey At o

B ToMm ciiyuae, koraa nopoaa-Komiektop (MM pe3epByap) COAEPKUT TOIBKO Ta3, Hamuo (Fl) 7. fife. &%
rasoBas 3anexb. (EMFHHILN, WERMHZ (FRHD IS HAUE, BAEE U

Ecnu B 3a51e)K1 OTHOBPEMEHHO NMPHUCYTCTBYIOT U HE(PTH M ra3 B CBOOOJHOM COCTOSIHMH, TO TaKas 3alIeXkb
HasbIBaeTcsl HeTerazoBor. WIRTEH B B HIRZS WA R AR RIS AR, T2 3K FE (A 5 AR <o

TToHsTHE «3aJI€XKb» CIENYeT NPUMEHATh U B TOM Cllyyae, KOorja CKOIIeHue HeTH (rasa) B JAHHBIA MOMEHT
HE UMEET TPOMBIILIEHHOTO 3HAYEHHs, TAK KaK MPOMBILLIEHHAs [EHHOCTh MECTOPOXKIECHUS---[IOHATHE YCIOBHOE,
3aBUCHIIEE OT PAIa MECTHBIX DKOHOMHUYECKMX M TEXHHYECKUX ITPHUMH. JHIJEIX — M & NAZ A3 F 7F 24 A i (RARR) it
POCYAE LN SURSOL S, Bl S AR — NS, BN Tt — RAIME T R E.

B mpenenax MECTOPOXKICHUS MOXKET HAXOAMTHCS HECKOJbKO HE(PTAHBIX MM Ta30BBIX 3alICkKed WM TeX W
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JPYTUX OJHOBPEMEHHO; IIPH 3TOM OHH OY/IyT CBS3aHbI OOIIMM YJaCTKOM MOBEPXHOCTH ¥ (OPMHUPOBAHKE UX OyeT
KOHTPOJIIUPOBATHCS SIMHBIM CTPYKTYPHBIM dJIeMeHTOM. ££— i1 FH ¥ [ Py ml LAAT JLAN Sl S ek — % Rl I A7 A . 3
e AR R B AN I X B Ak, BT 8 T A& ot Takoe onpeneneHue MOHATHS
«He()TIHOE MECTOPOKICHUENHUCKIIOUAET IIOHATUE IIEPBMYHOCTH, KOTOPOE HEMOCPEACTBEHHO BBITEKAET H3
OyKBaNbHOTO ToJKOBaHWA fi# B 3Toro TepmmHa A il , coxpaHsromniero f B [¥) CcBOi HACTOSIIMA CMBICI JIUIIb B
OTHOILIEHHWH CKOIJIEHUS TBEPIBIX MOJE3HBIX UCKOMAEMBIX(YIVIs, Py/Ibl M T. J1.), HE CIIOCOOHBIX MEPEMEIATHCS BO
BPEMEHH U MPOCTPAHCTBE. IX AR [ 7 A & HER: T et BELEARTRX — ARIE W ZH AR M H IS, X RiEHR
X TAE— @ IN A2 ) A RERE I RS T~ R A5 RBUSRUIA R A 2 RBE IR S

WM. TyOKUH BBIAEISAET CPear HEPTAHBIX MECTOPOXKIECHUM IEPBUYHBIE ¥ BTOPUYHBIE, MOAPa3yMeBast 1OJ
HEPBBIMH MECTOPOXKIIEHHS, B KOTOPBIX HEDTAHBIE 3aI€KH 00pa3soBAMCh B Pe3yJIbTaTe MUTpALMUIEF, HepTH B
TeX K€ CBUTAX, B KOTOPBIX OHA BOHUKIA. M. M. gt HEI /- IR MAIRAER), e e a w4z
ZA W iE ® o A s A . TlpuMepoM Takoro MecTopokaeHus sBisercs o M. M. T'yOkuny
pykaBooOpasHas 3aJeXb JIETKOM HepTH HEe(TIHO-IMPBAHCKOIO MECTOPOXKIEHHUS — aIlePOHCKOro(paHee
Maiikonckoro)paiiona. f% M. M. &4 Ml SBT St (RS (F0f -5 2K B i R BA ] g st /2
IXFE AT

Bropuunbimu 1..I'YBKMH HA3SBIBAET MECTOPOXIEHUSA, TAE HE®Th B CJIIOAX, e€ conepxamux,
HOSIBMJIACH TOCJIE CBOETO BO3HMKHOBEHHS B JPYTOM MeCTe (B APYIMX CBHUTAaX),0TKYJd OHO MPHILIA MyTEM
CIIOKHOM MUTparmu. L83l & i j2 B e s HIFE A4 — A5 (Gish—A 2 & ), XX RE S S e
Bk, U, M. HE) SRR ARk Ed . [Ipumepom takoro Mmectopokaenus Y. M. ['yOkuH cunutaer
CypaxaHckoe MecTopokaeHue (0aKy) ¢ ero HeTAMU pasIMyYHBIX IBETOB M YIEIbHBIX BECOB , 3aKOHOMEPHO
U3MEHSIOIMXCA € ITyOUHOH. M. M. <A Ay BRI 3y 3l PR At st oty P — A9 7, ANl FE PR A ol & oA
[FWER A LLE, BATIREAE UR BT AR R R

Jlns oOpasoBaHust HEDTAHON 3aJIEKH HE3ABUCHMO OT TOTO, MEPBMYHAs OHA MJIM BTOPUYHAs (B YKAa3aHHBIX
BBIIIIE MOHATHSX), HeoOX0auMa Murpanus Hedtu (rasa). KL S © R Y AERIE R IR AT (E LR H &
W, AR A CRARSD 1% . TIpu OTCYTCTBHM MUTPALMKA HUKAKOTO CKOILICHHS HE()TH IPOM30MTH HE MOXKET.
TERA BB FASRE = AT A M i%E . V3ydeHne COBpEMEHHBIX MOPCKHMX OCaJIKOB IMOKA3bIBAET, YTO JIKIIb B
OT/IENIBHBIX CIIyYasX COIEPIKaHHE OPraHMYECKOro BEIIECTBA B MOPOJIE MPEBBIAET 5-6%, a TaK KaK TOJILKO 4acTh
€r0 MOYKET TIPEBPATUTHLCS B OUTYMBI, TO 00pa30BaBIIAACA B TAKUX CIIydasX HE(PTh HE MOXKET MPUBECTH K CKOIbKO-
HUOY/Ib 3HAYMTENBHBIM CKOMIeHUsM e€. W IACHREDIR IR FTR W] SN SO0 T a A TP A BB & S
5—6%, IMXFEREERN-MORRIE,  IATEXFESL NI it A GeA8 se— & IR A i AR

B srom ornomenuy npexcrasiaenus K. I1. Kamuukoro m ero mocnemosareneil 00 oOpa3oBaHMU 3alexeil
He(TH HA TeX K€ y4acTKax, IJI€ OTJIArajucs MCXOMHbIN 1y HepTH MaTepual, 6e3 yuyacTusi MUTPALUK SBJIAHOTCSA
HEBEPHBIMH. {LIXJjTH K . TL I 2% BT A Ry A8 a2 AT DG T el 7670 R T v T e 1) SR s ) B P SRR i DX TR i)
TMAET RS (FIX W AV o

Inowmams, ¢ KOTopoil He)Th cOOpanach B 3aJI€Kb, HA3BIBAECTCS IUIOMIABI IMTAHKS WK [LUIOMA/IBIO APEHAXKA
3ATEIKH. A7 1 2R A G I 5 147 b X ] i A 9oy X sl e i gt X o

20. 3AITACBI 1 JOBbIYA HE®TU B MUPE B 199511995 4F th: 54 il ity 12 Fll =

HocroBepHble 3amacekl HehTH B Mupe mo coctosHuio Ha 01.01.1996 r. CocraBunu 139,2 mupa. T, 4To
npeBbICIIO ypoBeHb 1995 r.Ha 1%. Jlo6srya HedT B Mupe B 1995r. OuenuBaercs B 3,1 MIpA.T----IIPHPOCT 1O
cpaBHEeHHIO ¢ H00bruei 1994 r.----1,5% Yucmo AeHCTBYONIMX HE(PTSIHBIX CKBAYKHH B MHUpPE IO COCTOSHHIO Ha
Havaino 1995 r. locruro 903770. #4519 9 6 4F 1 A 1 HEUARTE LS A i =2 1 3 9 244m, [ 1995
AT 1 %. 199 5FMFAMTEMIA 3 144mi——Et1 9 9 4 FEM 81N 1.5%. #ukF 1 9 9 5FEFY]
A EBNEE S EIA S T 903770 H .  OcHOBHBEIM He(TeAOOLIBAIONIMM PETMOHOM MHpA SBJISETCS
Tepputopust brxaero Bocroka. HUAR X S E TR X . B 1995 1. 3meck Obu10 cocpenorodeHo 65,5%
JIOCTOBEPHBIX 3anacoB U 30% MupoBoii 100bud HedTr. 1 9 9 5 FX BAED T FUEMME R K 65.5%MH F A=
M3 0%. K umeny kpymHEHITNX MHUPOBBIX MPOU3BOMUTENIEH OTHOCSITCS PACIIONOKEHHBIE B 9TOM PErHOHE----
Caynosckas Apasusi----12% muposoii 1o6erau (1 mecro), Upan, O6venuuénnbie Apadbckue Omupatsl 1 KyBenT---
-c00TBETCTBEHHO 6,03,6 1 3% T-1X —Hu X Uy RERT R4 A= B 1 2 %, JEHRE—AD), FHE, FTzqfEt
AP EFIRL R ORI 520 6.0%,3.6%,3%) J& Tt 5t bRl k= [E . Ha Tepputopuu crpan 3anaaHoro
MoJyIIapus cocpenoTodeHo 15% mocToBepHbIX 3amacoB HedTH u 26% e€ moObraum. 7E P03k E KE 4 T 5n
MHESfE R 1 5%, &85 2 6 %. B 1995 r. Ha repputopun CLIA 65u10 1066ITO 330 MTH. T Hedtr mmwm 10,6%(2
MeCTO). 1995 4ESE[H =5 342 3 T, AL =81 10.6% (JF it 758 — 47 ). 1o cpaBHenuIo ¢ 1994 r. 06ém n06b14M
Hetu B cTpaHe cokparuics Ha 1,8%.F11 9 9 4 A0 L [H (WA ™ &> 1.8% . B uMcno kpynHbIX
mpousBoauTeneld Heh)TH B MUpPE BXOMAT PACIIONIOKCHHBIE B 3TOM pernoHe Mekcuka u Benecyanma, Ha IOJEO
Ka/I0M U3 KOTOPBIX MPHXOTUTCA 110 4% MHPOBOM HOOBIYM. v T IX—Hu[X [ 88 PG 5] 12 P B bz Ji T th: A vl A= 7= K
[, LA E A2 P8 A 2 4 %. B 1995 1. YenerniHo pa3suBanach HeTe100bIBaOIIAs OTPACITH B
TaKWX CTpaHax 3amajHoro monymapus, kak Komym6us, Bpasunus u Aprentuna. 7575 EERE—2E KA, WnaHett
W, EPERIGTHREE, 1 9 9 5 SEAMMIFRERI 152 TINFI L. Tlo cpaBuenuto ¢ 1994 1. no6bua Hed)TH B ApreHTHHE B
1995 r. yBenuuwmnach Ha 7,2%, 4TO caMbIM TECHBIM 00pa30oM CBSI3aHO C IPOBOJMMON B CTpaHE IPHBATHU3ANMUCH
SHEPreTH4ecKHX oTpacier. fl 1 9 9 4 fEALLFTALAE 1 9 9 5 AEMKIA M BHI N 7.2%. X 5% S TR IR G AT
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HEHMELR. Ha apprkanckoM KOHTHHEHTE 0C000 KPYITHBIMU MaciitabaMu 1o0bau HedTu Beienstorces JInBus
u Hurepus----coorBeTcTBEHHO 2 1 3% MHPOBOro Mpou3BoACTBa. 7EJEIM Kt A b Wi A1 Je B R 8 7R T 48 5 KA
IR AN =845k 2 % F 3 %) . Tlpupoct mo0buM HEPTH B CTPaHAX A3MATCKO----THXOOKEAHCKOro
peruona B 1995 r. Cocrasun 2,8%, B cpeaneM 1o Mupy 1,5%. I — K FEHIX EZR 1 9 9 5 A0 B K 2.8%,

HFCFEE K 1.5%. K aucny ocHOBHBIX He(TeJOOBIBAIOMIKX CTPaH 3TOro perunoHa otHocstes Kutaii (5% MupoBoit
no6brun) u Munonesus (2%).HEH (FH#F /5 %), WERIET (2 %) B TFE—hX FZEAAMmARE. AxktuHO
pa3BuBaercs HeTenoObua B Manaii3uu u ABCTpaium, Tie MPUPOCT Ipou3BoacTBa 3a 1994----1995 rr. CocraBun
cooTBeTCTBEHHO 7 1 4,3%. B K LA A i - RARAS B TR g, 19 9 44EF] 1 9 9 5 4EIX L[ K /=1
SN T %, 4.3 %. CaMblil BRICOKHI TPUPOCT JOOBIYH HE(TH B 3TOM peruone B 1995 r. ormeuen B UHaun----
13,8%, dYro OOYCIOBJICHO IPOBEICHUEM WHIMWCKUM MPaBUTEIBCTBOM OJNArOMpPUSATHON HWHBECTUIIMOHHOM
TOJUTUKH. 1995 43 — b D A7 ¥l e 19 o 5z v 1) B e B 8 — — 3G 13.8%, 334k DALk 1B SURFHEAT 17 R AR 0 08 IBUKR

Ha tepputopuun crpan 3amamnodd EBpomsl Obuio 100biTo 279,8 MiH. T. HeTH, 94TO cocTaBisier 9% MUpoOBOi
noObran. 7F P4 KK K 455 A A= 5 2447 9 8 0 J7if, XA E Y 9 % . Ocobo KpyIHBIME MaciITabaMu
npon3BoicTBa ommuaroTcs Hopeerus n Benukoopuranus 90% no0siBaeMoii B perrone HedTH. i iX—Hh X A il =
59 0 % HIIREAN L E B8 THCRRI A= M. ToGbrua nedtr B Hopseruu B 1995 1. mpeBbichia ypoBeHb 1994 .
Ha 5,4% wu coctaBuna 128 Miun. T. 1 9 9 54 AWM &I 1 9 9 4 ACTIEK 54%, 2R 1142 8 0 0 Jj I,
B BenukoOpuTaHUU aHATOTMYHEIE IIOKa3aTenu cocTaBuan 1,9% u 122,9 mun. 1. FLEANAEHCY 1.9%, =8 1122
2 9 0 7, YcmemHoMy pa3BUTHIO HE()TSHOH MPOMBIIUICHHOCTH THX JIByX CTPaH Ha MPOTSKEHUU YIKE MHOTUX
JIeT CIOCOOCTBYET HWCIOJBb30BAHKUE IOCIEIHUX JOCTHXKCHHH HAyYHO----TEXHHYECKOTO Iporpecca B 00JACTH
Pa3BEIKK U OCBOCHUS MOPCKUX MeCTOpOoxAeHUH. 1R 2 4F LLKAE R A i ilt FH v el )R 22 B AR k2 sk (K0 R
PRHE T IX WA B Z A Tk R & .  Crpansl Bocrounoit EBporst 8 1995 1. cokpatumu 106b14y HedTH 1O
cpaBHennto ¢ 1994 1. ¢ 371,6 no 366,7 mun. 1, T.. Ha 1,2%. 1 9 9 5 FERKEZF A= ES5 1 9 9 4 FHIELM 3127
160 JFMiy/b% 3426 6 7 0 70, Hmtititnid T 1.2%. Ha repputopuu cTpaH, BXOAAIIMX B COCTAB OBIBIIETO
CCCP, no6s14a HedTr cocraBuia 352,3 MiH. T. wid 11% MupoBoit moObram. 78 FT AN B SLRIE L N, A3~ ok

3445 2 3 0 0, HFHASEML 1%. Okomo 90% 3Toro konuuecTBa HeTH AaaH MeCTOpOXKIeHHS Poccuu. X
—ArE R 9 0 %ERE MRS Wk K. CHumxkeHue npousBonctsa Hedtu Ha Tepputopun ObiBirero CCCP B
1995 1. mo cpaBHeHuto ¢ 1994 r. coctasmiio 1,1% u OBUTO 3HAYUTENBHO HUKE YeM B MpeAbLIynid rog. fl1 9 9 4
EMIEE 19 9 5AEAERT BTN A PE B RR T 1.1%, b E—4FEE B L. Pocr uHBECTULMH B HEDTAHYIO
MPOMBIIICHHOCTh MOXKET BHECTH OIPEACIEHHBIC IOJOXKUTEIbHBIC TCHICHIUMH B pa3BUTHE He(TIHON
HPOMBIIIEHHOCTH Poccum. A1l b 58 MG BE A 45 (2 W At Ml A ety K — € A A4 . Ha nomio crpan---
-ynenoB OITEK mpuxonutest 76,3% MHPOBBIX JOCTOBEPHBIX 3anmacoB U 40,4% mobbrun HedTu. S A idEmfifig &1
T6.3%MUA M = R 40.4%40 )8 T BRAW 0 % 52 T . B 1995 1. no6bIda HeTH Ha TEPPUTOPUU CTPAaH----4JIEHOB
OIIEK cocrasuina 1242 miH. T, yto Ha 1,4% Oounbine ueM B 1994 1. 1995 SE W 7e i 72 FERE N A= 2Eh 1 21244
2.0 070, X—r=mlk1l 9 9 44K 1.4%. Poct noOsrun HeTH B cTpanax----wieHax OIIEK B cepequne 90----x
TOJIOB U Ha MEPCIEKTUBY TECHO CBS3aH C MOTPEOHOCTSMH BEIYIIUX MPOMBIIUIEHHO Pa3BUTHIX CTPaH B HEQTH. 9

0 SEAC A HIRIA T IR 5 8 58 1A = B PR B e A0 2 Tl ik Bl SO A i R R A # D) R R

21. IIONCKHA 1 PABBEJIKA HE®TSIHBIX MECTOPO)KI[EHHPI?U] FH IR B R R

B HauasjbHBINA TIEPHOJ Pa3sBUTHS HEPTSHOM MPOMBIIUIEHHOCTH €IMHCTBEHHBIM MTOMCKOBBIM IIpU3HAaKOM Y fiE
ObLIO HAMMYUETF{E €CTECTBEHHEIX BEIXOAOB HE(TH Ha MIOBEPXHOCTH 3eMIIH. 7E A1 MV & REWII], A7 e e 1 4%
F Sk ME— RIS E . OnHAKO OUEHBb CKOPO OMBIT PA3BEIKH MHOTOUHCIIEHHBIX MECTOPOXKIEHHH TTOKA3aT, UuTO He
Bcerya OypeHre CKBa)kKUH, 30J0KEHHBIXE {7 # B HEmocpeICcTBEHHON OMU30CTH K BBIXOIAM He(TH, JaBano%: 1
MOJIOKUTENbHEIC B U ] pe3ynapTaThl M 4TO HANM4YKE HE(TIHBIX U Fa30BBIX MECTOPOXKICHMI B Heapax 7Fih J72 Y Ak
He 0053aTeNbLHO JOIDKHO conpoBokaaThea i Hedre u rasonpossuenusamu. {H 7, 230l M BIFRL IR PGIFSL: 7
HAHGL T A M EE AL eI, TR RN R RS R, T H,  7EH A i < I A AN — R S R e s

IIupokoe mpusnedenne 3% TEOIOrOB K HU3YUEHUIO HEPTSIHBIX MECTOPOXKIEHMH A0 BO3MOXHOCTH Ha
OCHOBE 0OJBIIOrO (HaKTHUYECKOTO MATEpUasa MOJYYEHHOrO MPHM UX Pa3pabOTKe, BBIABUTH 7K  I€OJOrHYECKUE
YCIIOBHSI IPOMBIIIIIEHHEIX CKOIEHUIAEF HedTH M ra3a v co3/aTh HAYYHYIO TEOPUIO MOMCKOB HeyTH. 7EHL T~ 5K
AT FE R o A 0 K SR BRI L, 5725 A DRyl VAT 5 AR AR O N SR 48 7 bt R AR ML ST 46, IS4
g mbE e gt 7T ek

IMoneBble TeONOTHUECKUE, TEOPU3MIECKHE W TEOXMMHYECKHE paboTHl, a TaKkke OypeHHe CKBaXKHH JI0
OTKPBITHSI MECTOPOXKACHHSI HOCAT 00lilee HAMMCHOBAHHE MIOUCKOBBIX paboT. HF AN, HuBERIYEL A BERIL 2245k, LA
K B R B R o A AR B R O B 22 4E k. Tocnmenyromee OypeHHe, MPOM3BOANMOE C IENBIO MOTYUCHHS
MCXOMHBIX JAHHBIX JUIA TOJICYETA M COCTABIEHUS TPOEKTA pa3pabOTKH, HA3LIBAETCSA Pa3BEIKOH MECTOPOKICHHUSL.
DAIRAF U S5OR 20 i R 7 G B SR AR Bk H B, T REAT AR — B A il 4

TMowcku 1 pa3BeaKa MECTOPOYKIEHHUS TTOAPA3IEISIOTCA HA HECKOIBKO TOCIIEIOBATENBHBIX OTarmoB. Jil [T )52
FBERTT LAy hy JUANESE IR BL o

IMepBBIi dTall, UMEIOIIN 3a1auell COCTABIIEHHE Te0JIOTMYECKON KApThl 6e3 TPOBEIEHHUS TOPHBIX BBIPAOOTOK
R, Has3pIBaeTCs OOILE re0IOrnYeCKOi ChEMKOM. 5 — B BIFK A MHb STl &, & HT S5 AE OB R R 0 T 2246t b
.

OO0m1ast reoJornveckas CbEMKa, U KOTOPOH MPUMEHSIOT JIHIb HEOOMbITHE PACYUCTKI I JUIsT OOHAKCHUS
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#& it xopeHHBIXARA ). T4+ K mopon, BRIMONHSAETCS HAa KapTax He KpymHee MacmTabaltt )X 1: 100000 m.
MOATOMY JAET JUIIb 00IIee npeJ:[CTaBneHHe 0 TeOJIOTMYECKOM CTPOCHUU M3ydaeMol ruromanun. fESEAT 5 kb sl &
I, AT e A PSR VRS AR, (CIXANEAE) BAEWEIRAKRT 1 0100 0 0 0 ¥t E5eplrt, RSt
D HREZS H OG- T 70 b X i 45 /0 1 S AR %2 . Ha reonmoruueckoit Kapre, MoinydeHHON B pe3yabTaTe o0Lei
TeOJIOTUIECKON ChEMKH, YIaCTKH, MOKPBITHIC MOITHBIMHI COBPEMEHHBIMH OTIIOKEHHUSMHE, OCTAOTCSI HCH3y4CHHBIMHU.

E AT B A5 RS I, ARSI TR 2 ot (R X AN 5

BTOpOﬁ 9Tall ---- ACTAJIbHOC U3YYCHUC I'COJIOIMYCCKOro CTPOCHUA HJIOHIaL[eI;'I, KOTOpPBIE IO JaHHBIM 06HI€I71
Ie0JIOTHYECKON CHhEMKH OIEHMBAIOTCA Kak OCPCIICKTUBHBIC EE fp’x‘ E_E E‘] JJId ITIOMCKOB He(i)TSIHI)IX 1 Ta30BbIX

MecTOpoxkAeHUH. £ [ Bt — — Lo SO T B ROkl T Al A i O A A S b Bk i (EEAT) PRAnh
W5

Ha BTOpOM 3Tale, 3aKITF0YAIONIEMCS B IETATbHBIX TEOIOr0-MOMCKOBBIX paboTax, IMPOKO MPUMEHSIOT TOPHBIE
BBIPA0OTKH, YTO MAéT BO3MOXHOCTH U3YYUTh TCOIOTMUYECKOE CTPOCHHUE YYACTKOB, TOKPBITHIX MOIIHBIMH TOJIAMHU
COBpeMeHHLIX oTIoxKeHUH. TEELHE TR (1) 3Tl A 1A IS8 B Berh T2 AT AR, X OO AR SRR 2

A7 i b DR M BRI SR AL TR RE

IMpu netanbHBIX TCOJOTHYECKMX MCCICIOBAHUSX Macmtad Kaprhl B 3aBHCHMOCTH _OT CJOKHOCTH
re0I0TMYECKOro cTpoeHus Konebnercs ot 1: 50000 mo 1: 10000. 7EIEAT HEAH T ANy, AR 3R TR I 1) &2 4 i
SR EIRIEEBIN T 0500 0 0%]1:1 0 0 0 0 KA%E.B rokuBIX pailoHax, rie Tekronukalfitiifi Gonee cioxua
MO0 CPAaBHEHUIO C BOCTOYHBIMH HE(TSIHBIMU PalilOHAMH, ITUPOKO MPUMEHSIOT ChéMKY B MaciuTade 1: 10000, a B
OTAENbHBIX cydasx naxe u 1: 5000. 7Epg X, SRR A = 2%, i) Z - 1 2 1000 0 BN
W, AEHAEEL R RS T D 50 0 0 EREIR.

ITpu JeTanbHBIX HCCIIENOBAHMAX B paiiOHAX Pa3BUTHS MOIIHBIX HAaHOCOB i 2. ¥ 4 mnpuMeHsoT Tak
Ha3bIBAEMOE KapPTHPOBOYHOE OYPEHHUE C LENbI0 COCTABIICHHUS Te0JOTHYSCKOM KAPThI 110 JAHHBIM CKBaXUH. 1R )&
FI A 2 B X AT VRIS A, AR TR R G I, H R A ah I SRR 2 il 5T

B psine HedTAHBIX paiioHOB OypeHHEM ITyOOKHX CKBa)KUH OBUIO BBIIBICHO HecoOTBeTcTBHE N —E ycnoBwmii
3ajeraHus HE(PTCHOCHBIX CBHUT = % , BCKpbIBaeMbIX %l Jf  Ha TiyOuHe, WM Oolice MOJIOIBIX IOPOMA, HX
nepekpbiBarolnx. {ERZ AL, HHRHAR/R T AR E WSS 0 2 R A AR L 1 TR 25 (0 0 A 4%
PEA—HL

B aTux ciiydasix CKBaKWHbI, HaMeueHHbIeH 5[] MO JaHHBIM IOBEPXHOCTHOM reomoruuihfiil/ii%% B MecTax,
Haunbosnee OnaronpusTHeIXH F[1) JUIs OMCKOB He(TH, OKa3bIBAIUCH HEYIAYHO PACIIOIOKEHHBIMHU 110 OTHOIIEHHUIO
K HE()TEHOCHBIM IJIACTAM, YCIOBHS 3aJ€raHus KOTOPhIX OTJIHYAIOTCS OT YCJIOBHIA 3aJeraHusl MEePeKPhIBAIOIINX UX
nopoA. (EIXMIGEHL N, FEX A Sl A AT, X IS PR A AL 28 56 R A B P IR AA AN RN 5t 2ok i, AR
i b T 5T BRI UL E AR AN RE DD sE T

Takum 00pa3oM, Ha BTOPOM OTale TEOJOTMYECKHUX HCCIIEAOBAHUN_B _CIIydae HECOOTBETCTBHS MEXIY
MOBEPXHOCTHBIMH M TJIyOMHHBIMH YCIIOBUSIMU 3aJICTAHHUS TIOPOJ HEOOXOIMMBI JIOTOIHUTEIbHBIC HUCCIICIOBAHUS
JUISL TOYHOM XapaKTEPUCTUKH TIIYOHMHHOTO CTPOEHUS Heap. XAF, (EMUFH RIS M B, 75 R IR R f =k
FATA =BT, AHETE T VR 2 2R lb AU — 25 82

Orta 3ajaua pemraercs 1160 mocpeacTsoM (fiif. %) T OypeHus Tak Ha3bIBAEMBIX CTPYKTYPHBIX A [1]
CKBaKUH, JTMOO IPH IIOMOIIM Ie0(pHU3UUECKUX METONOB Pa3sBEAKH. X AT B (5 B T AR Frig ks, s bl
T HLERP B EIAR T KR e o

22. TEO®U3NYECKUE METO/1bl PA3BE K th BR4 BEER 77 7%

B mnocneanue rombl ObLIM Pa3BUTHI HOBbIE CIOCOOBI Pa3BEIKH IIOJC3HBIX HCKONAEMbIX, Ha3BaHHBIC
reouzuueckuMu. YLK, FRA IR E K IR ) I H T3 3] T K E . Teodusuueckue METOIbI Pa3BeIKH
OCHOBAHbI HA HM3YYCHHWHM PA3IMYHBIX SIBICHHN, Tak Wi wHaue §: ff'  CBSI3aHHBIX WM C CAMUM IOJE3HBIM
HCKOIAaeMbIM, HJTH C TOPHBIMHU TIOPOJIAMH, €r0 COJEPKAIMMH HITH €0 BMEIIAIOMMUE %1, HiERM) BREIFR 777542 LA
X ARG TSR, XSS R AR Ll S AS AR, BE S I Y ESS A I R& s A K.
Bce roprbie mOpoabl 00JANAOT Pa3NUYHBIMH  (PU3HYECKHMH CBOMCTBAMH----OHH MOTYT pa3jiduarhCs MO
IUIOTHOCTY, yHpyrocTu#ifk, 31eKTponpoBOgHOCTH U T. A. [T A #H A S FAS [m] (14 BV R — — e AT T URR 4 %% 2
L, FHMESE A HORIEITX . MOXKHO MO3TOMY HU3Y4HTh, HATIPHMEP, PACIIPEICICHAE 3HAYCHHUIA CHIIBI TSKECTH Ha
MOBEpXHOCTH HOuBBL I 3 B umcciemyeMoM pailoHe W CHeiaTh 3aTeM T€ WM WHBbIE 3akiaiueHus 458 o
PacIoNIOKEHHH, TUIOTHOCTH, (hOpME B pa3Mepax Macc, BhI3bIBAIOIINX_HAOMIONEHHBICHEM 22 (1) M3MEHEHUS B CHIIE
TsokecTH. PRItL, B4, AT LAT g X R i A E I A, AREXIAZE . B TIRAEES D E ) W] ARG
JRIE i L Feee45 1 . Takoit ciocob pa3sBelKd HOCUT Ha3BaHUE TPAaBUMETPHYECKOTO. X FlHF /7 iE M ik /7 k.
W3y4ass MarHnTHeIE SIBIICHHS B PasHbIX IYHKTax 4b. £i HCCIEIyeMOro y4acTKa, MOXKHO OOHapyXXHTh TOpHBIE
MOPO/IbI, 00JIaJAr0NIHEe 0COOBIMH MAarHUTHBIMH CBOMCTBAMH, ----3TO €CTh MarHUTHAS pa3Beika. {EMF 5T % i [X
BRI GIS, T LA I — B A R R AR S 8 AT — — XU A YK . B npuBe@HHBIX TpUMepax M3y4aroTcs
SIBJICHUSI, HETIOCPEICTBEHHO BHI3BAHHBIC IPUCYTCTBUEMAT-{E. TOW VI WHOU TOPHOHN TOpobL 7E_|-1H fT 4 1) 545 = iy
MR IR S #E 5P A A A E T 5512 .  Ho ecth mHBIE CTOCOOBI Te0(U3NIECKON Pa3BEIKH, B KOTOPBIX
W3YYaloTCsl SIBIICHUs, BBI3BAHHBIC CAMUM Ppa3BEJUHKOM, HO XapakTep HM3MCHEHHs KOTOPbIX TaK WJIM WHAYE
BunomsMensercat . A E Benenacteue T HeomHopomHocTUAI AT Teonorndeckoro crpoeHus. {H &b
TFihh— B R BREIR DT 0, XTI S e R AR F RGBS, EE th T U AN Sk, X SR 5 )
AP RO FE B A b2 25 %5 . Hanpumep,  TIpu oMoty B3peiBalEfE B mouBe BO3OYKIAIOTCHEIE yripyrue BOIHBI
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Y U3Yy4aeTCs MX PaclpOCTPAHEHHUE, YTO MO3BOJIAET CEIATh ONPENEIEHHBIE BHIBOJIBI O CTPOECHUH BEPXHUX CIIOEB
[IOYBBI----3TO TaK HA3LIBAEMBIN CECMUYECKHUI METO pasBeaKu. I, Bl TN E 1 8 vp ke st I o7 HAL 4R,
X AT LA 3 R S M — e g5 e — — X AR B #RY: . Tlpu mprMEHEHUU OTHOTO M3 AIIEKTPOMETPHYCCKIX
METOJIOB Y€pe3 TMOYBY MPH MOMOIIM JBYX PACCTABIEHHBIX JJIEKTPOIOB IIPOIYCKAETCS JJIEKTPHYECKUH TOK |
U3YYaeTCsl 3aKOH €ro paclpeieieHus 7> i, XapakTep ero MpoXOkKIeHUsMIT B pasinuHbIX MECTax UCCIELYEMOro
YYaCTKa., YTO TAKXKe TO3BOJISIET CYAUTH O T€OJIOTHYECKOM CTPOEHHUH yuacTka. {EMFFH—Fhr il 5 iknt, BT iAo
T I PR FERE I 139, IS PRI ST R AN e S B St DX AN ) 7 AR, TR sk B 0 i X R e R B
VA o

B pasiuuHBIX TEONOTMYECKHX YCIOBUSX 3aJI€TaHHs IIOJE3HBIX HMCKOMAEMBbIX Ie€O()U3MUYECKUE METOMIbI
pa3sBeIKM NPUMEHSIOTCA 110 pasHoMy: (LA WJHL i & A4 ffrh, MR B ED RO VAR 2 AR . B omHmx
CIly4asx MMPH TMOMOIIY MX MOXKHO OOHAPYKHMTh HEOCPEACTBEHHO TO WIIM MHOE MOJIE3HOE UCKOMAEMOE, B JIPYTHX
Cly4yasX ¢ MOMOIIBIO 3THX METOJOB OTBICKUBAIOTCA HE CaMH IOJIE3HBIE HMCKOMAEMBIE, a TOJBKO T€ (HOPMBI
FE0JIOTHYECKOTO CTPOEHUSI, B KOTOPBIX 3TH UCKOITAEMBIE MOTYT 3ayierath, — L i N {58 X L7 vA AT LA E R PR
T4, oSG0 ME BN R BIASE T WA, 1y FUE A BEZX R P & AR RSk . Tak oOcTonT
aenofE X FE npu pasBeake HEQTAHBIX M Fa30BBIX MECTOPOKACHUM. 7 1, F A - 175 Il it I 1) o

HeobX0muMo OTMETHTH €lEé U TO OOCTOATENLCTBO, YTO NMPHUMEHEHHE OIHMX TeO(HM3UUECKUX METOIO0B
pa3BENKU HEAOCTATOUHO VIS IOJHOrO PEIIECHHMS IIOCTABICHHOM 3amauids f B gt —FifE i b 58 it aedit i — > )
B, U — e BRI A T AR .

BbIBOIBI, CEIaHHbBIE HA OCHOBAHMHU PE3YJILTATOB TOJNBKO N€O()U3UUECKOM PA3BEIKH, MOTYT ObITh HE BIIOJIHE
ONpeIeIEHHBIMY, TaK KaK OJIMH U TOT ke[ —/> Xapakrep U3MeHeHHs (pU3MIECKOrO SBJIEHUS YaCTO MOKET ObITH
00bscHENE:—[{]JFH] pasiuuHbIM pacroiokenueM u nputoMJf H HeckonpkOffH oTaMuarommxcs Apyr or apyra
Qusnyecknx ten. H AR HUERYIER AR S AL S5 rTREA TR I, PO B G AR A [F)— PR AR AR AT e T
WRHEBIA R BT R, 1 B IX e 4 bk M ERFE AT AN A . TloaToMy uist HaXOKASHUs HanOoee OTBEYAIOLIEro
UCTHHE FL5L  pelieHnsi HeOOXOIUMO IPUHMMATE BO BHUMAHUE U TEOJIOTHYECKUE COOOpaKEHUA M O CTPOEHHU
uccieyeMoro ydactka. Pl SHHRE AT S bR B R IR LA R T T S XAt i) (1)) Hu 5T A

EcTecTBEHHO, YTO MPUMEHEHHE HA OJHOM YYaCTKE HECKOJIBKMX TeO(HM3UUECKUX METOIOB PasBEIKH BCET/A
O4eHb JKenaTenbHO. Tak Kak Takoe KOMIUIEKCHOSZE £ 1] M3ydeHue JacT Oosiee MCUepnbIBAIOMMAIE /] MaTepuai
0 MECTOpPOXKACHUU. 14X, fE— MUK [ A JURP HbER YR BIAR 7 v B8 B i), PR MR S F S RS L DG T i I 15
WRINESSEE i INAg

[lIupokoe MpUMEHEHHE HALLIM TAKKE U (DU3UUECKHE METO/BI UCCIENOBAHMS CKBAXUH,  Hocsiue 4acto
o0l1iee Ha3BaHUEe---TIPOMBICIIOBON TEOPU3UKH---1 COCTOSIIKME B UCCIENOBAHNM HEKOTOPBIX (DU3UUECKUX ABJICHUI B
CKBaXHMHAX, C LEJbIO ONpPEIENCH s MX I€0JOMHYECKOro pa3pesa,  IMOUCKOB B HEM He(TeCodepKaluX MOpoj,
ONpEJIETIEHUs KX MOLIHOCTH M [JIyOMHBI 3aJI€TaHus. brarogaps 3THM METO/1aM 3HAYMTEILHO COKPATHIICS OTOOp ik
I npu Oypennu ckBakuH 00pasuoBEA mopoa, BeiencTBUe Yero caMo OypeHHE M YCKOPHIIOCh, U Y/IEIIEBUIIOCH
/03 H.(J1. B. Copokun: «OO0IHil Kype pa3BeIouHOM TeohU3uKn» . M S HR AT 37 hER W EE i s H- i e 5 v
WAFEN TT 2 N, X R E TR ATt p W e BRI &, H e i i s, 7edih s S, 9
i 2 2 1) R MR R o PR T IR 8 R ORI T B I A R AR B, AT R AR 5 (R R B, AR K
KA.

23. TAIIBI HE®TSHBIX CKBAXKWH U UX HASHAYEHME ;i J|-1#1 25 5 R 3%

CKB)KMHOW HA3bIBAETCS LIUIMHIPUYECKAs TOPHAs BBIPAOOTKA MAJIOro 10 CPABHEHUIO ¢ €€ [UIMHOM IMaMeTpa,
npoBoauMas Oe3 gocTynaifiié B He€ wenmoBeka. —MKJENT HAT, WA IR A WRIE K E A D i i3t
[ocreqHUM CBOWCTBOM CKBaXKHHA OTAHYAETCS OT axThill H. J&— /M St ate i HFy H M XA 7E. Bepxasas
YacTh CKBa)KUHBI HA3BIBACTCS YCThEM CKBAXKUHBI, HIOKHSSL 4acTh ---- €€ 3a00eM. JFF) B nd fitH i m1, R3sny
i 3F &K« CKBaXKMHBI XapaKTEPU3YIOTCS HA3HAYEHWEM, ONPENEIISIONIMM HayajibHble M KOHEUHbIE JUAMETPBI U
[TyOUHY, PACIOIOKEHHEM B IPOCTpaHCTBe U opMoit. JMFHHIFFAE A& Cevh T Wi EAFIRRD) . AL E R
JEARVE «

B HepTAHOM NPOMBINIIEHHOCTH Pa3IMYar0T CKBOKUHBI CJIEAYIOIMX TUIIOB 110 WX LEJEBOMY HA3HAUECHHIO:
kaprupoBounblieti] ], crpykrypHbIetdifi Y, ceficMuuecknelthiE (), nouckopble ] 1 OMOpHEIE, pa3BeqOUHBIE,
SKCIUTyaTalMOHHbIE, HarHeTaTebHble. EA1il LM ARG (& 1T, AATHEE 2 A LUR LR, HIEE. Wik
PRV 51 NI 7315 NI 1i:5 SN 725 SN SV | BN i o

HasHaueHneM KapTHPOBOYHBIX CKB&KHMH SBJISETCS BBIACHEHWE IOPOJ, COCTABJIAIOLIMX IEOJOMHYECKHUI
paspe3 paiioHa B KOTOPOM IIPOM3BOJIMTCS pasBelka Ha He()Th MM E€CTECTBEHHBIM ras, MO WX BBIXOJAM Ha
TOBEPXHOCTb. il I F: 1 F 38 2 7 W 11 6 FR 3 b 3 117 3o T R0 AT A EAT A e AR I AR <80 38 140 b X 4 b 550 T A 1D 2
BbIX0/IbI JIACTOB OCHOBHBIX MOPOJI HA TIOBEPXHOCTH OOBIYHO OBIBAKOT CKPBITHI CJI0eM HaHOCOBYLRZ HeGonbIIoNn
MOLIHOCTH, KOTOPBIA M HYKHO MPOMTH KapTUPOBOYHBIMH CKBaKMHAMH, 4TOOBI OTOOpATh i U  KepHBI % L
OCHOBHBIX T10pojL. [TTyOHHa KaPTUPOBOUHBIX CKBAKKMH He mpeBbimaet 300 M. 1 3= 5 2w i gl A< i 30 7 Ll A6 A
RJERUORRE R, AR EECE A A O, SRR REE DR Z . BRI RR AL 3 0 0 K,

Pa3BenouHble CKBAXKUHBI CIYXKaT JUIi yTOYHEHHWs KOHTypa il %t HedTe- WM Ta30HOCHOCTH YK
OKCIUTyaTHPYEMbBIX MECTOPOKIEHHI M Pa3BEIKU HOBBIX (INIyOyKe MM BbIlIe) 3aneraromux g s ] ropu3oHToB X
B2 B OTUX MECTOPOKIEHHAX. B 3THX CKBaKMHAX OTOMPAIOT KEPH TOJBKO HA OTAEIBHBIX y4ACTKaX 110 YKA3aHUIO
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TCONIOTHYCCKOM CIY>KOBL TRFH ARG HA i L2 T R0 3ol FE ()3 <02 2R B PRI gy FE HROB i) (YRS SE ) MR
KW o ARIEH BT ] 0 FR 7R SO AN B

DKCIUTyaTalMOHHbIE CKBAXKUHBI NIPEIHA3HAYEHBI IS Pa3padOoTKH HEPTEHOCHBIX M Ia30HOCHBIX ILIOIIAJIEH,
YK€ Pa3sBEJAHHbIX IPYTUMHU CKBAKUHAMH. B 9THX CKBaXKMHAX Pa3pe3 XOPOLIO U3BECTEH U KEPH, KK IIPABUIION #;,
He oTOuparoT. [JyOrHa pa3sBeIOUHbIX U SKCILUTYaTAlMOHHBIX CKBAXKUH KONEONETCa 5] B IIMPOKUX Mpeaenax ----
ot 500 mo 5000 M . I'myOuHa ckBaxkua 10 3500 M cuuTaeTcsi HOPMaNbHOW, CKBaXKUHBI NTyorHON 3500 M 1 GobIire
cunTaroTcs cBepXriryOokumu. BRI E HIRIF A e BRI i) Bt AU . ISR 28 T, W AU O R
FERVEP SR BEHRT ——M 5 0 02KH| 5 0 0 0 KAE. 18T 3 5 0 0 KEPFHARBAIARZIEF IR, 3 5 0 0 KEH
FH BRI RN RS

Ha3naueHne HarHeTaTeIbHBIX CKBRXHH COCTOUT B criefyromem. /K [{TE 4w F:  Tlpu skcrutyataiuu
HEPTAHBIX MECTOPOKIEHMN KOMMYECTBO NMPHUTEKAIOMEN WX IUIacTa B CKBAXMHY HE(DTH ONPENENAETCS IPEKIE
BCETO Pa3HOCTHIO JABIIEHUI MEK/TY TUIACTOM M CKBAXKUHOM. 7E i TSRS i JZ J A\ B H: b o i 5y 2 2 bl 2
R 2 I 5 ) ZE P B K. OKasbIBAETCsI, UTO B PA3UYHBIX MECTOPOKICHHUSX MIACTOBOE JABJIIEHUE BO BpeMs
IKCILTyaTAI[H MECTOPOXKIICHHS U3MEHSIETCS Pa3IIHIHbIM 00pa3oM. [k, AN [R]SH HH FF R b2 07 (AR Akt 2 AN [R] .
B _rtex cnyuasx, korma 41 HedTeHOCHBIE TUIACTHI UMEKOT XOPOIIYIO CBS3b C MOBEPXHOCTBIO W yObLIb 15 #E

JKUJKOCTU U3 ILIacTa_momonnsercs #% 4 78 Bcé€ Bpemsa AN it mocrymaromeri #E A ] B macT BOZOM, IJIACTOBOE
JIABJICHUE CHIDKACTCS HE3HAYMTENBHO M BOJA KakK ObIYf % ToJKaer rnepes co0oi HehTh K CKBOXKUHAM. 47l 25

HERAL T RAFOC FRAS NI, SEATZ A KA AR 78 3 2 o VARG, 2 s D FEARAN K, KPR AEAE 1 T A A it
NI, Tobbua HedTH M3 CKBaXUH IpeKparaercs { ik, Koraa BoJa MOAXOAUT K CKBAKHHAM M OHU HAYMHAIOT
nasath BMecTofCH nHedTn Bomy. Z/KFELLMIEN, A R KIS, AR A, X IRieE k. Kak nokasanmm
MCCIIEIOBAHMS, TIPY 3TOM M3 Iiacta usBiiekaercs 1o 70-80% Bcell MepBOHAYABEHO HAXOAMBIIENCA B HEM He()TH.
EAFIE R FEXFE LT, R A A g R 7 0 —— 8 0 % . Ecmu jke Boja coBCeM He MOCTYIAET B
He()TEHOCHBIH TIJIACT, TO MPOJIBHXKEHUE HEPTH K CKBAXKUHAM OCYIIECTBIIAETCS TOJBKO 33 CUET paCIIMpPEHUs Ta3a,
HAXOMAIIEr0Cs Hal HE(THIO B BUJIE «TA30BOM [IANIKKMY WM PACTBOPEHHOTO R B Hel. WK 5EEANFEHEN Sl
JE T, IS AT A AN B3 5 LR A 0 DR A vt R T s 0 A vk o A ) U R SE . B oToM catydae
TUTACTOBOE JaBJICHHE OBICTPO MaJaeT U W3 miacra ynaéres m3pnedbiitli Bcero ot 20% mo 40% HaxomuBmIcHcs B
HEéM HeTr. FERXFPEIL T HZE RN, SR MmE R aamit 2 0 ——4 0 %. Panbme octansabie 60%-
80% HedTH Tak U OCTABAIUCH B IIAcTaX. fRIXFIL Tl 2R IR NI, whosa st Rt 2 h i At 2 0 ——
4 0 % ., B Hacrosiee BpeMs B TaKUX MECTOPOKIEHUAX JUISA YBEIWYEHUS OTHAum 4y & HeTH TPUMEHSIOT
HATHETaHUE BOJIbI B IIACT Y€pe3 HATHETATENbHBIC CKBXKHUHBL H AT, ZERXAE K A R I N A, FEKHHE
KIEAENZE . DTH CKBaXUHBI OypST 34 IpeIeiaMi KOHTYpa He(h)TEHOCHOCTH, M BOJIa, TIOCTYIAIOMIAs Yepe3 HUX B
IUIACT, TOUIEP)KUBAET TUIACTOBOE JABIEHHe W HpoTankuBaer 4 HeTh K OKCIUTYyaTalMOHHBIM CKBAKHHAM,
obecrieunBasffill TONOMHUTENBHYIO 100614y OT 30 10 60% HepBOHAYANBHBIX 3amacoB HeTH. £ ill/ZiH %k LLIMT
A, I A KN MZ K, OREE T 2 RS, AN I, RUEF R s A iiE =11 3 0 —— 6 0 %.
MOHO TaKKe TOIIEP)KUBATE TIACTOBOE JIABJIEHHE MyTEM 3aKa4KH B TUIACT €CTECTBEHHOTO ra3a WM BO3IAyXa .
[yOUHBI ¥ IMAMETPhI HATHETATENBHBIX CKBAXKHUH TAKHE XK€, KaK U IKCIUTyATAIIMOHHBIX CKBAKHUH. Wi [ 112 A1

ARG U T BT AR R R s A7 AR B 5 2 H

24. HASBHAYEHMUE, INEJIA " 3ATAYY BYPEHMSA CKBAXKMH %S 1) g . H ) f1
f£5%

BypeHue CKBaXMH----3TO HPOLECC COOPYXKEHHs HAINpPABIECHHONW_TIOPHOH BBIPAOOTKM OOBINOH JUIMHBI M
Masioro (10 CpaBHEHHMIO C JUIMHOM ) quaMeTpa. Hauano CKBaXKMHBI Ha MOBEPXHOCTH 3€MJIM Ha3bIBAKOT YCTHEM.
JlHo----3260€M. DTOT IpoIIECcC OypeHHsi----PaCIIPOCTPAHEH B Pa3IMYHBIX OTPAC/IAX HAPOJHOIO Xo3sicTBa. fiff —
—RKER. BHEAN FIKEH fEmy HyuE sl B, i Lah A mvidb o msor o, JRsmMsobE. x4
FE— — B R — — R A BRI AR 2 A

HedTs M ra3 n00BIBAIOT, MONL3YACh CKBaXKMHAMHM, OCHOBHBIMH MPOLECCAMH CTPOMTENIHCTBA KOTOPBIX
aBnsoTCca Oypenue v kperienue. AATH I RIFRATMARAR A, i B ol B2 A F A .

BypeHue CKBaHMH----€IMHCHBEHHBII MCTOYHMK PAa3BEIKH M NPUPAILECHHUS 3a1acoB He(TH U raza. HiH gt B
FUEINAT SRR B (RS

Bech LMKII CTPOMTENBCTBA CKBAKMH_JIO C/IaYU WX B DKCIUIYATAIMI) COCTOMT M3 CJIEAYIOIIMX OCHOBHBIX
IIOCIIe/IOBATENBHBIX 3BeHbEB: JHJTEATAT 8 HI 2 AT FIAEAN 2 e S Al LA JUAS 322 1R B30 15 A k-

1/ cTPOMTENBCTBA HA3EMHBIX COOPYIKEHMIA; Hi [Mj ¥ i ¥t 5

2/cOOCTBEHHO yIIyOleHMsl CTBOJA CKB@XKHHBI, OCYIIECTBICHME KOTOPOIO BO3MOXHO TOJBKO HpH
BBINOJHEHHH JIBYX APaUIENbHO IIPOTEKAIOIIMX BUIOB Pa0OT----COOCTBEHHO YIUIYOIEHHS ¥ IPOMBIBKH CKBAKHHEL,
INEHG . N AT T IR AT VR — — Inigim s Rve e E, A BEsEl g5

3/pa3o0LIeHus TIACTOB, COCTOAIIETO M3 JBYX MOCIEN0BATENBHBIX BHIOB Pa0OT --- yKperieHus (KperieHus)
CTBOJIa CKB@XKMHBI CITYCKAEMBIMU TPYOaMH , COCIMHAEMBIMU B KOJIOHHY, U TAMIOHMPOBaHHs (1IEMEHTUPOBAHHUS)
3aKOJIOHHOTO TIpocTpancTBa; HiJZ R 5 — — IR IR T il — — F N & B 5 K00 [ - B RSk 245 4h 25 1)

4/ocBoeHHus cKBaxHH. YacTo OCBOEHHE CKBaKHH C HEOTOPHIMM JIPYTHMH BHIAMU paboT (BCKPBITHE ILIACTA
KperieHHe Mpu3a00iiHoi 30HBI, mepopalysi, BbI30B U MHTeHCH(HMKALUS IIPUTOKA (IIOMAA U Ap.) HA3bIBAIOT
3aKaH4MBaHUEM CKBaxkuH. BT LIE. NG T LIEREHCY B, e JUERLER: B2, IRk

19




Hird, WAL 51 S REL RIS,

Knaccuduxanms CKBaXKHH 10 HazHaueHUFO$% HH & i 1432

CKBa)XHHBI, TIPOBOJIMMBIC HA HE(Th U T'a3, MOT'YT OBITh cHCTeMa3npoBaHbI{f 5 #4k, cnexyromum oOpazom. i
AT LSS A LR LR

1.CTpyKTYpHO-IIONCKOBBIC CKBa)KUHBI, HA3HAUEHNUE KOTOPBIX----yCTaHOBIIeHHE M #fi (YyTOYHEHUE) TEKTOHUKH
Hb Gk, ctpaturpadumith 722 JZFF, TUTOIOruK s f1%#, OleHKa IPOAYKTUBHOCTU P HE ) ropusonToB/K P2k, 2
£ (6e3 MOTOTHNUTETBHOTO CTPOUTENILCTBA CKBAXKKH). AR, B ARSI IS, J2F, A4 TFNEMH
r=Re ) OV FEHIAN TR 5D

2.Pa3BelouHbIe CKBAXKHHBI, CITYXaIllUe [UIs BBUIBICHHS POAYKTUBHBIX 00beKTOBXf % . H bR, a takke mis
OKOHTYpHBaHUE FEIN F yoke pa3pabaTbiBaeMbIX HEPTSIHBIX U Ta30HOCHBIX TUIACTOB. R« FHIR AT I r=ith /2 LA K% P8l
CATER S S Z i 5t .

3.Jlo0ObIBaroIue (IKCIUTYaTAIMOHHBIE) CKBAKUHBI, [TPEIHA3HAYCHHbIE I JOOBIYM HE(DTH U ra3a u3 3eMHbBIX
meap. K oroit  kareropum i [ OTHOCAT TAaKKE€ HArHeTaTelabHbIE, OLEHOUYHBIE, HAOIIOAATENbHBIE U
nbe3amerpudeckuel k[ ckaxunpl 2. R MM R IFRA MRS FEARH. . Mg, WEFHRE
Fix—vuH,

4 HarnerareiabHble CKBA)XKHHBI, ITPEJAHA3HAYEHHBIE JIJIs 3aKaukKd B ILIACTHI BOBI, I'a3a WM I1apa C IeJIb0
MOJICPXKAHUS TUIACTOBOIO JABJICHUS WM 00pabOTKW mpu3aboriHoW 30HBI H JiS fff 31 Hb w7 . DTu Mepbl $f Jifi
HAIPABICHBI /7 [(] Ha yuinHeHwe #E K mepuona ¢oHTanHOoro [H Wi cnocoba M00bYHM HE()TH WM MMOBBIICHUS
b hekTUBHOCTHRR . ARUME noObram. F7KH o FHIGAE A PRFE I Z e ) S YEH i A s 1 [yl 2 K . RS
FEVR. IXLEHEHE T B R KSR B A R

5.0nepexaromuetfifl] noObIBarONINE CKBAKUHBI, CITYKAIIUE I JOOBIYH HE(TH U Ta3a C OJHOBPEMEHHBIM
yrounenueMiEffi. W] cTpoeHus NpoayCTUBHOIO ruiacta. FaATAEF o KA TF R = 1 17 IS B s 2 Ak 3 o

6.011eHOYHbIE CKBA)KUHBI, Ha3HAYEHHE KOTOPBIX----OIPeIeIEHIE 3a4ajibHOI BoAoHe() TeHAChIIIEHHOCTH I /K 1]
AIZ wocTarouHOW HETHHACBHIICHHOCTH IIacTa (M /1 IPOBEICHMSI MHBIX MCCIeaoBanui). W . H & 2 il
JZ AT b il 7 AR R RO A v S R B (B T e i)

7.KontponbHbie Jil & ] ¥ HaOMIOAaTENbHbIE CKBAKHUHBI, TPEAHA3HAYCHHBIC TSI HAOMIOACHUS 32 00bEKTOM
pa3paboTky, ucciaenoBanus fiff 5T Xapakrepa IPOABHIKEHHS IUIACTOBBIX (DIIOMIOB M H3MEHEHHS
rasoHe(TeHachIeHHOCTH TuiacTa. Al FIE: o H T WSR2, W02 T A s a0 2 SRl 2 il S R
1251k

8.01mopHbIe CKBa)KHHBI----CKBa)KHHBI, KOTOPBIC OypaT4i U M3ydYeHHUs TCONIOTHYECKOT0 CTPOCHUS KPYITHBIX
PErvOHOB s ycraHoBieHus W fff  oOmIMX 3aKOHOMEPHOCTEH 3ajeraHus TOPHBIX IIOPOA M  BBISBICHHUS
BO3MOXKHOCTEH 00pa30BaHMs B ITUX IOPOJaX MECTOPOXKICHUN HeTh u ra3a. FEvEH. B HH RIS YE
DXL TR, TR 2 A R S, A TR S A Ryl S T ) Pl e

25 KPATKME OCHOBBI CEMCMOPA3BE JIK I % #4510 /7 2 J51

CelicMuueckas pasBesika MpeICTABISET OO0 COBOKYIHOCTD i Al METOI0B HCCIIEI0BAHKS I€0JIOMHYECKOTrO
CTPOEHMsI 3€MHOM KOpbI, OCHOBAHHBIX HA W3YYEHHWHM PACIPOCTPAHEHHS B HEW yNPYrHX BOJH, BO30YXKIAEMBIX
B3PBIBOM U Pa3IMYHBIMHA HEB3PhIBHBIMHU UCTOUHUKAMU. Hiu = SR & W U 7o S 45 F VA R, X )y LA
M FE AP R A Rl AR A IR S L A S AR 3R 9 FERIA . Yipyrue BOJIHBI paciipOCTPaHAOTCS BO BCE CTOPOHBI
Y POHUKAIOT B TOJIILY 3€MHOM KOPBI Ha OOJIBINYIO TIIyOMHY, [JI€ IPOUCXOMUT MX IpenoMieHued [ u orpakeHue
Ha IOBEPXHOCTAX pa3eNax Haopo ¢ pasIuuHbIMU (M3HUYECKUMHU CBOMCTBaMU. FAVEN 4 ANJ7 [463%, IFEA S
FEIHE R AL, TR IR AR TR BAT $ Fh P B ST A S b, SR R AR T AU . YacTh 9TUX BOJIH BO3BpaIaeTcs K
MOBEPXHOCTHU 3EMJIH, CO3/IaBast KONEOOHUAEZ) , KOTOPble PMHUMAKOTCSA ¥ PETUCTPUPYIOTCA #YiLl 5K crienuanbHon
ceificMUuecKol anmaparypoi. — i/ bh R A%, P4 R, X SeRshl L1 ] R ARt . Tlo BpeMenu
pacnpocTpaHeHus BOJIH W JPYyrUM IapamerpaM KoneOaHui ONpenensiorT riyOuHy 3ajerands u (GpopMmy Tex
rEOJIOTMYECKUX TPAHUI, HAa KOTOPBIX MPOM3OILIO MPENTOMIICHUE WM OTPAKEHHE BOJIH, CYIAT O COCTABE MOPO,
4epe3 KOTOPbIC TPOLLTA BOHA. MR 3 I FF4 475 i R R0 L o — 0% 50 2 B i A e A8 i A 4 S5l e S 110 o 73 1T AL P 9
FERBAR,  FUWTE i 280 (R0 A7 1R A

BosmoxHoctu ceiicMopasBenku BecbMatlk. R, JE% (5% ) oOmmpHbI) [ [ : ©3yueHHe NIyOMHHOIO
CTPOEHMsI 3€MHOU KOpBI; PEIIEHUE CTPYKTYPHO-reonorndeckux f4it #i it ff)  3amay mpy mouMckax MeCTOPOXKICHUH
He(TH U rasa; MOMCK MECTOPOKIECHHHN yriiei, 6okcuToB £ 1 ", KaMEHHOM COJH, Py, PELIEHUE Pa3HOOOPAa3HBIX
MH)KEHEPHO-TEONIOHNYECKUX 3anad. MG MR al IIPEAR ™ WFFTHLseiRZ G5 oI it I I AR 3 1 J5UAT 555
By, 0. Gy A SR SR T RS,  [oscenneBHo#% Hih Bo3pacraromiee 3HaueHHe
ceficmopa3sBenku 00ycnoBiaeHo — k45 . & Ay OTHOCHUTENbHO HEOONBIIMMH [0 CPaBHEHUIO C IIIyOOKHM
OypeHHEM 3aTpaTaMd CPEICTB W BPEMEHM Ha IMPOM3BOJACTBO CEHCMOPA3BENOYHBIX PAbOT TPU MX BBICOKOM
5(()EKTUBHOCTH, OCOOEHHO IIPH IIOUCKAX MECTOPOKACHUN HeTH M ra3a. RHAR & (2 w4 5 IFa Ml b
TR B S AN TR D, R il AR st U, X —PI9RE T MU iR i s HAR .

B nmepuon cBoero 3apoxkieHHus cedicMopa3Beaka onupanack fk #i  Ha celicMonoruio (yueHue o
semuieTpsicenusx 75 ), KoTopasi K 9TOMy BPEMEHHU JIOCTHIVIA OOJIBIIMX YCIIEXOB Oyarofaps, IaBHbIM 00pa3oM,
pabotam Beinaromerocs 75t ) pycckoro yuéHoro akanemuka b.b.I'onunbiHa cospasmiero B 1903r. Anmapatypy
1uist boTodnektTpuyeckoi YL 3anmcn konebanuit. /FHEMERIEA NS, e AR E MRS CCT BRI, Fit
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A, MR TR TR ERN L R B B XOFA R AR RS TRt (B, B KAIAT1 9 0 34FEHiE
T—HHEIEICR{ . Habmronas 3a yopyruMi BOJHAMH, PACIIPOCTPAHSIOIIUMHUCS OT 0YaroBYii 3eMIICTPSCEHUS,
OH JIOKa3aJI BO3MOXKHOCTH OIPEICICHHUS MECTOMOIKEHMS ¥ (DOPMBI OTACNBHBIX 44 [H] TpaHUIl pa3ziena B TONIIE
semutd. ELEE I R HE RIS PRI, Al YA T e M2 P oy S AL R R S ) (o BRI AR o

IMepBOHAYATEHO TOIYUHII PACIPOCTPAHEHNE METOJT peaoMIEHHEIX BOMH(MIIB). itk ik yIa 2] 7% X .
Hcnonp30BaTh €ro 0kazaaoch JOBOIBHO MPOCTO, TAK KAK MPETIOMIEHHBIC BOJHEI, HAYMHAS C HEKOTOPOTO yAaJeHUs
OT UCTOYHHKE, MPUXOIAT K TOUKE HAOIIONCHUS paHbIIe IPYTHX BOJIH, YTO IMO3BOJISCT JIETKO MX OOHAPYKUBATH. fff
REX AP 2ARST o, PO NESTT RS a6, Frapf i i T I B BIA Sl IXAE AT LR A 5 M 4T 5 e

B 60-e rr. lllupoko BHeapstoTca 4 E|NH B ceficMopa3BeaKy ceiiCMOCTAaHIMN C MATHUTHOW 3amuchbio. HEREAT
TS R HUZ S AE 6 0 SEARHIHE BR8] T2 M. Bocnpoussomumas il i 3amuch mana BO3MOXKHOCTH
YIy4dIIUTh Ka4ecTBO HOJIEBBIX MaTepuanoB [} 4t %t k| | BBecTM aBTOMaTHueckue ycTpoicTBa Juisi 00OpaboTKh
CeCMHUYECKUX 3amiceil M HaBBICUTH & (5  reosornd4eckyto 3(QQeKTHBHOCTh CeiicMOpa3BelKH B CIOXHBIX
ceiicMoreonornyeckux ycnoBusax. I IO SaE B SNSRI TUR, D ] A S A B b P R SR 7 S 2% M T
e AT R b R E IR A TR S TR REE

C Buempenuem fff Al  BOCHpOM3BOAMMON MATHUTHOM 3aIlUCH HA4aloch OcBoeHME £ I HOBOro
nporpeccuBHoro k] Merona obumieit rnybunnoi Touku (MOI'T). B Al B LRSS MAE T, TFah 4R T ILIREE

RER B SEHER %, B MOI'T ucmonb3yroTest OTpaXkEHHBIE BOJHBI, JIJaHHBIE 00pabaTsiBatoTcs Ha IBM. 7E
SCURPE sideepr, A8 P SO, ORHBE ARl i SEHL B b B, TIpu 06paboTke cyMMUpPYIOTC 2L/l 3amuCH, OTHOCSIIUECS K
oJIHOH (00IIel) TOUKe OTpaXKEHU s, BCIACIACTBHE YeroZs it oTpak€HHbIE BOJHbI YCHIMBAIOTCAY 5, a TOMEXU AR
ocnabnAroTeAksy. (EALFRIN, K 1T Al S s RRETE ICSRAF R 20, Bl SN g, Ak 55 . B HacTodmee Bpems
npeobnanaronuii T £ (1) 00bEM paboT BHIMOIHACTCS METOIOM 001Ie#l rnybunHoi Touku. H i, 4 KL H T 1E#RH
FLIRPE RV R TE o

[TpuMeHEeHNe MATHUTHOM 3aIlMCH TI03BOJIUIIO BHEIPUTH TAKME METO/bI M CIIOCOOBI, KAK METO/] BEPTHKAILHOTO
HMH [ cericmuueckoro npodumupoanus il i il- (BCII), meton obpariénubix rogorpadosifiifiizk (MOI) u
JIp. , KOTOpBIE B ONPEIETEHHBIX CEHCMOTEONIOrMUECKUX YCIOBHSAX Ial0T BO3MOKHOCTh HOBBICHTH 3()()EKTUBHOCTD
ceiicMopasBenku. WLMEICSKMAE DX FE— 28073, i, R v, W IR AE B TNV, X
(1 b T4 A B v R B PR (R R I T mT RE

26. TYPBUHOE BYPEHUE CKBAXKWH %5 I

TypOuHHOe OypeHHe OTIIMYACTCs OT POTOPHOTO TE€M, YTO OYPOBOM JBHUIATENb----TYpOOOYP----yCTaHABIUBAIOT
B CKBa)KMHE HEIMOCPEICTBEHHO Hal JONOTOM. IFEH A XA ATE T i Rahil——mse s A—— 4
LARAEMIE R A Sk B . TIpOMBIBOYHAS KUIKOCTh, IPOTEKAIONIAs uepe3 TypboOyp, 3actaBaserifi{f Bpamarbes
ero Basfill, Ha KoTopoM HaBHHYEHO#¢4T - {f] monoro, a kopmycHl & Typ6oOypa BMecTe ¢ OypHIIBHBIMU TpyOaMu
0CTaéTCs HeMOMBIKHBIM. Ji £ iR e Bl FL MV VeI At 4T B A ki s B Rl e, e LS A AZ) . dng Toro
4T00bI MpH 3aKIuHUBAHUU AL momorta kopryc TypooOypa BMecTe ¢ OypuiibHBIME TPyOaMu HE Ha4asl BPaIaThCs
B 00patHyr 4/ [f] CTOpOHY, BEpXHIOIO YacTh OypPHIIBHBIX TPYO 3aCTONOPUBAIOTH|Z) B poTOpe, MMEIOMIEM s
3TOrO CHELHUaIbHOE CTOIOPHOE YCTPOHCTBO. TEASk-RAMMINAR, 4T IR R ML S MEH ¥, AMIHERE
IV B 25 R A R B S A 3. TloBepxHOCTHOE 000pyIOBaHHE MPU TYPOMHHOM OYPEHHH OTIMYAETCS OT
000py/I0BaHHUS IPU POTOPHOM OYyPEHHUHU 3HAYUTENHHO YBEITUIEHHOM MOIHOCTRIO HacOocHOU rpymobiZl . #f. W4T
I IR bt v o RN A ARG AR M T B O D il GRS RORHE R T IR AT %

OCHOBHBIMH TTPEHMYIIIECTBAMH TYPOUHHOTO OypeHusi, KOTopble 0OycrmoBuid &% Jj ... J§ [ mupokoe
PacIpoCTpaHEHHE €ro Ha MPOMBICIAX SIBISIIOTCS, BO-TEPBBIX, BO3MOXKHOCTH IEPENaTh JOJOTY MOIIHOCTh, B
HECKOJIbKO pa3  OONbIIyl, YeM [pd POTOPHOM OypeHWH, H, BO-BTOPBIX, JIETKOCTh OCYIIECTBICHUS
HAKJIOHHOHATIPABICHHOTO OypeHUs BCICICTBHE TOTO, YTO KonoHHatE: . HAREEHE OypuibHBIX TPpyO B CKBaOXKUHE HE
Bpamaercs. WA TEILAL HeE, E R KA DA U R U LR Gt Tl OB (G R)
ATEsE, ARAE 5y S 1 B, XL SRR A AR 3% & MR K. Kpome Toro, nocnenHee 00CTOSATENbCTBO
{8l co3maér mpenmochUIKM S Ik 4 asist yBenmuueHUsT Cpoka CiyXObl OypUIIBHBIX TPYO M YMEHBIICHHS HX
aBapudHOCTU i . BRILZ At  Jo— it it by 384 AT 4 T S0 BRI A> AT S B3 1 56k 451 YBenudenue
MOIIHOCTH Ha JOJIOTE MpUd TypOMHHOM OypeHHH 00ecredYrBaeT 3HAYUTENIbHOC YBEIMYCHHE MEXaHHYECKON
CKOpOCTH OypeHust, B OCOOEHHOCTH B TBEPABIX TOpomax. i Fe i Hit, Sk Ih 2 M I I ARAIE T HUBRES H B KoK HE e,

b (B kA .  TlpuMenss MonHbie TypOOOypBI IpH OOMBIINX KOMTUYECTBAX KHUIKOCTH, moaBacMou i fit
#51¥] OypoBBIMH Hacocamu, U OOJBIINX HArpy3kax {14k Ha J0I0TO, HEKOTOphIe OypoBbIie Oprragbr (A=) FA. FE.
41 B okpeMHEHHBIXAELY] W3BecTHAKAXf1 /K7 W JHOJIOMHTAX[1Z % TONydalld MEXaHHIeCKHe CKOpocTH o 15-20
M/dac, KOTOpbIe MPH POTOPHOM OypeHHH YIaBaliOCh MONYYaTh JIUIIb B MITKHX DIUMHAXJp7r u meckax b u
KOTOpbIE B JIECSATKH Pa3 MPEBIIIAIOT MEXaHHYECKUE CKOPOCTH POTOPHOTrO OYPEHUS] B CPABHUMBIX YCIOBUSAX. {E4f
AP B ARG Sk (B ARG, SEEeBh HE G AR DR R B B, (ERE R ACE R 2 LU i
KB T AR 15—20 2K, AR e DAY A RS EA BRI B RS, FERTHLAAT T, XA i A
S RIWUWGEE FE R L1 - OtHako KoMMepUecKue CKOPOCTH TIPH TIEPEXOIE OT POTOPHOTO K TYPOMHHOMY OYpEHHIO
pacTyT Janeko He Tak ObIcTpo. {HJE7E AL i SR I [ e R B4 JF b vh , P EE I B Ko A e IX 4tk Oro
OOBACHSCTCS TEM, 4YTO MEpexo] Ha TypOMHHOe OKpeHHe HE TOIBKO HE CHIDKAET 3aTpaThl BPEMEHH Ha

BCIIOMOI'aTCJIbHbBIC paGOTI)I, HO_B pAA€ CJIYy4Yd€B YBCIWYUBACT HUX_BCICACTBUE TOro0, 4YTO CTOMKOCTb JI0JI0T
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YMEHBIIACTCS NPH YBEIHYCHUH CKOPOCTH BPAICHUS UX OPH TYPOHHHOM OypeHHH B 2-5 pa3 MO CPaBHEHHIO C
POTOpHBIM OypeHHeM. X & K2y, I FNREEIT, M THiB TAEMIN TR DOE G, T EERZ MW _EZ T, X2
I AL A LE, e R I I Bh Sk A A7 B & R A IR R % 50%——80%.

HenoctatkoM TypOWHHOrO OypeHHs aBisieTCs YBENMYCHHE MOLIHOCTH W Beca IMOBEPXHOCTHOIO
000pYI0BaHHUS IO CPABHEHHUIO C POTOPHBIM OypermeM. FI% % Uk HAR Eb, M it 5 5 e 45 B e iR Al A
&, TlepBoHaYanbHOE MpEACTaBICHHE 00 YMEHBIIICHUH OOLINX 3aTPAT SHEPTHH IPU TYPOHHHOM OypeHUH 3a CUET
ycrpaHeHus /> moreps e€ Ha BpamieHue OypHIIBbHBIX TPYO B CKBRXKHHE HE OMPABIAIOCH. ] AN FEI /> FH i3
T I 8 (0 e B B G R B AR IR SR BN I B M R RV FE MW AU A S8 . DTH moTepu CpaBHUTENBHO HEBEIHKU U
n30bITKOM i} |  TOKPBIBAFOTCSI YBEIMYEHHEM THIPABIMYCCKUX IOTEPh B CKBAXKHHE WM THAPABIHYECKUMHU U
MEXaHHYECKUMH IOTEPSIMU B caMOM TypOoOype. X EEHIFELLAL/AN, (HAH I A s Y8 6 1 1 I FH i A B LA Sh i s 43
FERPUM B FEAR KV A B 42 . B HacTosimee BpeMs B psiie palilOHOB HE peasin3yeTcs TaKKe MPEHMYIIECTBO
TYpOMHHOTO OypeHHs B MOBBIIIEHUH CPOKA CITYKOBI OYpHIIbHBIX TpyO. H A, 7EIRZHLIX, kT A H RS LLE
X— W mm At % A 8.  3HaunTeNbHOE MOBBIIEHUE JIABIECHUS TPOMBIBOYHON KUIAKOCTH BHYTPH
OypwIIbHBIX TPyO IO cpaBHeHMIO ¢ fl — W % poTOpHBIM OypeHHEM IpH HEBBHICOKOM KadecTBE COEAWHEHWIt
OypwIIbHBIX TPYO M ITUIOXOM yxone 3a4i4" HuMH Ha OypOBBIX NPHBOAWT K yTEUKaM JKUJIKOCTH VK 14 it i% yepes
pe3b0OBbIE COSMHEHHS U BBIXOLY MX M3 CTposfiidh 3a cuér abpasvBHOro pasbenaHus il cTpysaMHii SKHIKOCTH,
cozmepxkamieid yactuuky neckaftb b, FEAL BT IAIEL, FERFHE SOFUR AN S RIZERG RS EXNEA A RAF4E RIS 00 R,
Bl P S BRI 7 1) 2 R It T BB AT 20 22 41142 AN kR BT E T B R A TR B T R

TypOUHHBIM CIIOCOOOM MOXKHO OYpHUThH CKBAXKHHBI TAKOTO K€E TUAMETPa, KAK U POTOPHBIM CIIOCOOOM, M MOYTH
JI0 TaKHX e IIyOnH. B HacTosIee BpeMsi CeKIMOHHBIMUE & (1) TypOoOypamu B AsepbaiiykaHe ycrenHo OypsaT
10 4500 M. A EEAR BRI ) B AR AR LB B A i sCE L B B FNER B . BT, 7ERTZEFE R 2 G it B E )
HORE R R 4500 Ko

(C.M. Kynues, B.C.®unaros: «bypenne He(hTSHBIX U Fa30BBIX CKBAKUHY)

27 BYPOBBIE PACTBOPbBI4iJ|-ife 2

Tunbl GypoBBIX PACTBOPOB M yCIOBHS MX MIPUMEHEHHs. fi -6 3 (KIS AIE AT 11 4 4

BypoBbie pacTBOPBI BBINOMHAIOT Ppsifi (PYHKIHMIA, KOTOpbIE ONPEAEIAIOT HE TOJBKO YCIEMIHOCTh M CKOPOCTh
OypeHusi, HO ¥ BBOAY A\ CKBaKHMHBI B OKCIUTYaTalMIO ¢ MAKCHMAJIbHON MPOAYKTUBHOCTBIO. HiFF e 3K 5¢ AR £ )
At XL REAMNRE A AU AT AR - B, Ty HL ok A5 it DU s R 27 N 7. OCHOBHBIE M3 HUX----
obecrieuenue ObicTporo yruyonenus 4 il ¥ [ , coXpaHeHHE B yCTOMYMBOM COCTOSHHMHU CTBOJIA CKBAXKUHBI M
KOJUIEKTOPCKUX KM ] CBOWCTB MPOMYKTHBHBIX TUTACTOB. X 48T fi Hh f5 3= T [F) 4 — — CRAF B IR, Al 5 A=
HH 2 BRSO TR ASE

BoinonHenne ykasaHHbIX (YHKIMH 3aBUCUT OT B3aumonedctus Al I {f I  pacTBOpa ¢ NMPOXOAMMBIMU
TOPHBIMU IOpoAaMu. IR TRE 1) 58 MM T e Al e i i 18 4 A 2 [ I AH A . XapaxTep 1 HHTGHCUBHOCTBAH /S
STOr0 B3aMMOIEHCTBUS ONPENENAIOTCS IPUPONON U COCTABOM AMCIIEPCUOHHON cpenbl 7 A5 . X FhAH B/ F ik
JTUFASE FE B 23 O o R JBURH 173 W - TTo cocTaBy ATO# cpeibl OypOBBIE PACTBOPHI MEIATCS HA TPU THIA: PACTBOPHI
Ha BOJHOM ¥ He(TSIHON OCHOBAaX M ra3000pasHbie areHThL RIFILA TR IKE A Te K il Aoy Jy =25 ASERImIL et . <
ISPV

BypoBBIe pacTBOpHI Ha BOIHOM ocHOBe. KIEEL V83 .

[TpuMeHEeHNe TEXHUYECKOM U MOPCKOM BO/IbI B KauecTBe (Hij) 14 GypoBOro pactBopa CBA3aHO C HAJIUYHEM
T R4 y Hux psana onaronpusatHeix B 4F¥] s nporecca 6ypenus ({Eonaronpusasix [ M J&E 17, —[F{& ficsoiicts)
coifctB. TMV/KFIHE K R4 T — RAIAF TR R i) RAFPERE, Bk eq] (&%) /AT . B pesynbrate
UCIIOJB30BAHMs TEXHUYECKOM U MOPCKOM BOJIbI BMECTO TIIMHHMCTOTO PACTBOPA MPOXOJIKA HA J0JIOTO TOBBIIIAETCS
Ha 15-20%, a MexaHM4ecKas CKOPOCTh IPOXOIKH----Ha 25-40%. 1Tl TAV/K R KA Ve 32, Ak mdeat G
AT 15—20%, MmWEERERST25—40%

Onnako Boja Kak OypoBOW pPAacTBOP MMEET pPsJi HENOCTATKOB: TIIMHHCTHIE OTJIOXKEHWs HaOyxaror [ fik ,
Pa3YIPOUHSIOTCHAF X, TepAeTCs YCTOMYUBOCTE CTBOJA CKBAKMHBL {H LKA N IR IE IEE —RFIMIB A YA DI
R, ik, S KkE TRE Y.  TostoMy npuMmeHeHue BOjbl Kak d3(GPEKTUBHOTO OypoBOro pacTBopa
JIOOYCTHMO fL P/ Jumis pu OypeHHH B TBEPIBIX HENIMHHUCTHIX IOPOJax KapOOHATHO-IIECUYaHOr0 KOMILTEKcal
W RILE, a Taoke B rUOCcaxXfiE W APYruX OTINOKeHUsX. Kk, 7KAEN A RS e 3% X Fe e e A i AR 8 25 28 OB IR
WEE A AT, DR EATE A O 2 b AT B 3

Wurnbupyromue pactBopsL. i1

Jlns CHMOKEHWsT MHTEHCHBHOCTH IEPEXOa BHIOYPEHHOM MOPOAbI B IVIMHHMCTBIA PAcTBOp, IOBBIIIEHHS
YCTOMYMBOCTH CTEHOK CKBAKHUHBI MCIIOJBL3YIOT TaK HA3bIBAEMbIE MHTMOMPYIOLINE PACTBOPHI, B COCTAB KOTOPHIX
BXOJIUT HEOPTAHUYECKHUHT DIIEKTPOIUT VI TIONMAIEKTPOINT. A T FAEES T4 A0 Ve S I FE AL IR AT, B ERE ) 13 ]
PE, AL TR RAENE SR, B A TOHLA AR R A AR

B npakTuke OypeHus CKBaXKUH MPY pa30ypHBaHUU TIMHUCTBIX HOPOJ JUIS YMEHBIICHHUS YACIIA OCIIOKHEHHH,
CBSI3AHHBIX C 3arycTeBaHHeM #tlf pacTBopa, campHHKOOOpa3oBaHUAMUES Sk £l W HapyIICHUSAMH [ETOCTHOCTH
CTBOJIA CKBa)KHHBI, HEPEJKO HCIOJB3YIOT BBICOKOLICIOUYHBIE [ il Ik [ riMHHCTBIE W OE3MIMHUCTBIC PACTBOPBI,
nmetomue pH = 11:13. SEFrTEdels Ha A BRI, 0 TIRD—S0pm, ek ilfh, Jetsl SLFmn g g 5,
SR R A R A Ve, HopHfh 1 1: 1 3. K uum orHocar)® T el pacTBopsl, o6papboTaHHbIE
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Juraocyiab@orataMu A i Z EE £ B couerannu ¢ eqkuM HatpoM =y PN . BEld, n3BecTKOBBIEAT K 1], AJIFOMAHATHEIE
AR LRI, Oe3ramHuCThIe, conecTOMKUENt £, A 25 3 R Eh AwT PR BN TR A 70— i s VR 3% « A R YE 3K - ARIR Ehe %
TRV it ShBe K AR IE TI1X —28,

PactBops! Ha HeTSHOI OCHOBE. VHIFEYE I

B 1ensix coxpaHeHus KOJUIEKTOPCKUX CBOMCTB TIJIACTOB M MPEAYIPEXaeHus i ocinoxHeHuit mpu OypeHun
B_NOCJIE/IHUE JIECATHIETHA ObUIM pa3pabOTaHBl U CTalH MPUMEHATHCS B MPOMBINIIEHHBIX MaciTabax OypoBbie
paTBOPbI HA HEPTAHOU OCHOBE. A4 T LRFFHJZ ISR FURI TR Bl H I @ B — Lo pRpi,  Bedl L4k, a7
THFEYE A I DL T BT 4R/ ] . K HUM oTHOCATCS  COOCTBEHHO PACTBOPHI HA HE(DTAHOM OCHOBE M MHBEPTHBIE
omymbeui¥i K FL AN, HFEYE AN S K FUAL W JE T ix— 2K,

VHBEpTHLIE DMYJILCHU----CHUCTEMBI CIIENHAILHOI0 Ha3HAYEHUSA----OTHOCATCA K pacTBOpaM Ha He(TAHOM
ocHoBe. W/KFLALW —— B HIER — — #i)m T 9 % Ve K . OHum npeanasHaveHb! U1 BCKPBITHS U OCBOGHUS
HPOAYKTHBHBIX TIACTOB U OYPEHHUS COMSHBIX OTJIOKEHHUH C MPOIIACTKAMU KaJIMHHO-MarHUeBbIX conei. ‘111K
TERANTER =i 2 DL BB s A A B 2 I SRR 2

l'azo00pa3Hbie areHThL <&/

B_kauecTBe Ta3000pa3sHBIX areHTOB TPH OYpEeHHH CKBAKHH HCIIONB3YIOT BO3AYX OT KOMIIPECCOPHBIX
YCTaHOBOK, MMPUPOJIHBIN ra3 W3 MATHCTPAILHBIX Ta30IPOBOJIOB MM OJIM3IEKAIIMX Ma30BBIX CKBAKHH, BBIXJIOMHbIE
HEHi ra3er gBuraTeneii BHyTpeHHero cropanus. {ERFI, HKBCAHEH AT U B 0 OR AR I RSR
Ko WIAMLEERS 10 B S HAE A AN B A . Xorg BUJ areHTa HE OKa3bIBAET 3HAUYUTENBHOIO BIMAHUS HA
TEXHOJNIOTMYECKUI Tporiece OypeHus, TeM He MeHee MpPH BHIOOpE BHA ra3000pa3sHOrO areHTa HeOOXOMUMO
YUUTBIBATh HE TOIBKO BKOHOMI/I'-IGCKy}O CTOPOHY, HO ¥ 6€301acHOCTH ITPOBE/ICHNs OYpOBBIX padoT. MR/ ITIHIZETY
SRR L E T FEABRES AR KI5, (HR 7B SN IRy, A% [ 7T, 1 HAA00% R T I L1
fEM 224tk

28. ITPOBJIEMBI DJIEKTPOBYPEHMSA(1) H4 R HE (1)

B Hacrosimee BpeMsi B KauecTBe IPMBOJA J010Ta mMcnonb3yrores 1E 4 4h Sk I = /# ] ) B ocHOBHOM
rupaBiIndeckue 3a0orHble J[ )i [) nBuratenu (TypOoOypi A%t &itl. w BuHTOBBICUZJE [ nBHTaTENM), POTOP M
aekTpoOyp. HElj, A4 kIk ke EHEA LA K IR AN GREHHLRIRIE RSP, e AFI sl A

TypOuHHBIHA crocob, Mo CVHIeCTBV%IKTJ: U B HACTOSIIEE BPEMsI B HAIllel cTpaHe siBisieTcst ocoBHbM. Ho B
MOCIIeTHEE BpeMsl C MEPEeX0IoM Ha L% OypeHue Gonee riyOOKUX CKBaXKHMH U CKBaXUH CIIEIHATBHOTO
HaszHa4YeHus, B _ToM uwmcie H 4 £ $§ OQI/I3OHTaJ'II>HI)IX KT ) , yBenndeHueM 0O0BEMOB OypOBBIX pabOT C
HCIIOJIb30BAHMEM PACTBOPOBYE Y. BBICOKOI IIOTHOCTH, BA3KOCTH U C BOMOKHHUCTRIMUZTAEIR [ HamonHuTensmulf

zﬁ /‘_VZI TpeGOBaHI/Iﬂ K KOHCTPYKIHAM éj:g j: 1 XapaKTCPUCTUKaM 3200 HBIX JBUraTeaed 3HaYuTeIbHO BO3pOCIIN.
CO3L[aHHI)Ie B IOCICIHHUEC TIOJbl Typ606yp];l C MYJILTUILIMKATOpaMu 1 i CJIOXHbBI, TCXHUYCCKU TPYAHO

BBIIOJIHUMBI, O4€Hb JOPOTH U HE 00JIAJar0T HEOOXOAUMOM HANEKHOCTBI0. S2fn b, H AT e e o E 2 E 8y
o AHIE AT BEA 10 B AL MBS QAT AT HEAE A & R 8, B (] 36 R B R R T e ARG AR &
RN, XN R HLES AR 5 KA T A2 R e Bﬁl&%ﬁﬂ?ﬁ“ﬂqﬁ’]m“ﬂi%ﬁﬁ’]{%?’fﬁm (8D 2%, Hok Lk
HMETSEIL, AR ST HASBA LB Al FE1E

[IpuMeHeHNe BUHTOBBIX 3a00MHBIX JBHUraTelei, HECMOTPS Ha WX HmpeuMylnecTBO i mepex TypOooOypamu
(Oonee BBICOKMH BpamIaromMii MOMEHT JJ Jfi , HM3Kas YacTtoTa #il*¥  BpamIeHUs), TOXKE HE MOXKET IMOJHOCTEHIO
pElHTh MpodiieMy TITyOOKOro OypeHUs. Y BHHTOBBIX JBHUTATENCH MEHBINAS HAJISKHOCTH B pPab0OTe, 0OCOOCHHO TIPH
OypeHUH C MPHUMEHEHUEM YTKEIEHHBIX OYpOBBIX PACTBOPOB U B YCIOBHSIX BBICOKHX 3a00MHBIX TeMrepatyp. ff
BRI AR BIHL, EENTHRAE EHE — e R CROmIER: 1, BARRIBER ), (H AN RETE il P B R I 1 i)
o WRNER BIHLTAE PR, R AEAT A NS B Ve AN il BEAR s AR 0 R BRI BRI

O6um HenocratkomM 3L [H] (1) i TuapaBmrueckux 3a0oitHpIX neuraTeneit (I'3/1) sBiseTcs 3aBHCUMOCTH MX
XapaKTEPUCTUK OT HapaMeTpoB £ #{ MPOMBIBOYHOHM MHIKOCTH, YTO CO3MAET 3HAYUTEIBHBIC TPYIHOCTH MPU
BBIOOpe#E#E panoHanbHBIX P pexkxumoB T Oypenust. 7K )R EIHLRISLRIBE A2 B H — MK L 2
HHRRE, IXARIEFEA B BT TP B T AH 2K R R A

[lInpokoe MpUMEHEHHE POTOPHOTO criocoba OypeHust, KoTopsiit (Hicnocoba, Pk ¥ — 5, # hi ¥t sE) 1o cux
mop sBisercs ocHoBHbIM B CIIA, y Hac chepxkuBaercs % [ #il B OCHOBHOM H3-3a OTCYTCTBHUS fift =
BBICOKOIPOYHBIX OypHIBHBEIX TpyO. B cBs3u ¢ yBenmdyeHueM OOBEMOB OypeHHs] HAKIOHHO HAIPaBICHHBIX H
TOPH30HTANBHBIX CKBAXKHH 3HAYEHHE POTOPHOro OypeHms yMmeHbimaercs. I[loatomy 3a pyOeskom 7 [H 4b  BcE
OozblIee MpUMEHEeHNe Haxo/iT 3a0oiHbIe ABuTaTeny, B yactHocTu L1 {u4f oOpamaercs ceppé3Hoe BHUMaHUE Ha
31eKTpoOyp. H#E A B HL I 2 AT XM 7 A 2 S EAE A E2TE) AE B 322002 th T 6= s B2 B AT 1T 52
IR b TE BRI RS RN, AU R T sl > T BRI AR EE AN IR A SR LA B okl 2z f AT
N R ORADO SR LT N P e

TeXHUKO-D)KOHOMHUYCCKHI aHamu3 5> #] NpUMEHEHUs pa3iW4YHBIX CIOCOOOB OYypeHHs IOKa3bIBAET, HYTO
Hanbosee NONHO TPeOOBAHMSIM TEXHOIOTHH U LEISIM OypeHUsl B KAYEeCTBE TPHBOJIA JOJIOTA OTBEYAET dICKTPOOYD.

O AE SRS THE I BOR-A5F TR W, rBal Bl B AR Bl Sk AR sh 3 B S e o8 4T & L 2RI H .

OnekTpoOyp ciemyer IV 1% paccMaTpuUBaTh Kak YacTh oOmiell OypoBOW TEXHHKH, 3HAUYCHHE KOTOPOM
OIpeeNsIeTCs] BO3MOXKHOCTRIOfE JJ pemenns cTosmux nepenfilli Heil 3a1a4 B 3aBUCHMOCTH OT TOTO, HACKOIBKO
nonHo 2 K& [ | 5¢ 4> 9Ta TeXHUKa OTBEYaeT £ TpeOOBaHMAM TEXHOIOTHH, SKOHOMUYHOCTH M 0€30MacHOCTH
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OypoBbIX paboT M dKomorum 7. WAZAT AN B LG 1E 2 BB IR 853, 1B B S HZ B e 1 1 7]
PRI RE I R SE , IXSE ) Ul 2 X BORAE 2 KRR B85 & T 28K, B TAR AP M S SRR 7 2K
DNeKTpoOyp HY>KHO PacCMaTpUBATH KaK CPEICTBO MOBHIMICHHS d(PPEKTUBHOCTH OYpOBBIX pabOT IO CpaBHEHUIO C
JpYTHMH BUJIaMU puBozia jonota. ARG S IR EAT L, Aahil BV G L — Al m b TARRCR I T
H .. Jlng toro, yToOBI JTydiie pa3obparbcafff5i B mpobiaeMax 3neKTpoOypeHus, CIeAyeT BEPHYTHCS K €ro UCTOKAM,
MOHSATH MPUYMHEL, DOOYyIHMBIIMEEH MepeHecTH IEKTPOIBUTATENb Ha 32001 CKBAXKUHBL 4 T 5 4T HhafF 7 B AL R i)
AL NAZRIRNE R L, SR FE LA ALY B R R

DneKTPUIECTBO sIBIsIETCs Hanbosee yaooHbM /7 {F[] u meméBbiM{E F[¥] BUIOM SHepruu Juis e€ mepenadn Ha
Oonbine paccrosHust X (1) O AEIRHIA BR LE A B & K Ul i@ dn i (B A B I ReVRJE . TIpu 9TOM Bo3MOXKHA
KOMICHCAIMS £} %% TOTeph MOIIHOCTH B JIMHUSX MEPEeNady 3a CUYET MOBBINICHUS HANpsDKeHWs ik muTanusafii4y .
TEIX G OCE SR A s R v DUA AL PR B P D) R B FE . ONeKTpoIHEpruio CpaBHUTEIBHO JIETKO
npeobpa3oBaTh£4F B Apyrue BUIbI YHEPTUH ¢ OOJIee BHICOKMM K. I. L. H L %, UTO B CBOIO OUepesib MO3BOJISAET
OCYIIECTBIISITh ABTOMATH3UPOBAHHBIC [ 7)) []  TEXHOJOTHYECKUE IMPOIECCHI MPH MOMOIH HH(POPMAIUOHHO-
H3MEPHUTENBHBIX CUCTEM, a TAK)KE TUCTAaHIIMOHHOCZLFE] yrpaBieHHe 1 KOHTPOIbh TEXHOIOTHYECKUX MapaMeTPOB
Z4 npouecca. HRA T B A A BRI X, St A 19 B 115 L R G e Sl A 8) T 20 R DL S e p s i A
WLEERESEMEM. B ocHoBe co3nanus 31meKTpoOypoB Jexkut uaes A  makcumanbroro i K BB /¥ (1)
HCIIOJIB30BAHUS ITHX OCOOCHHOCTEH IEKTPHUECKOI SHEPruy Mpy €€ MPUMEHEHHH TS IIPHBO/Ia pabodero oprana
Juft. TEATH B REIK A CAE ORI, B R RR AT i R )k S 1 1) SEAE R A ol 3 Al L 0 25t . Tlpu mepenoce #i#%
SIICKTPOABUTATENS HA 3a00i CKBa)KMHBI PEIlIeHa TPyIHEHIAs 3a/1a4ya M0 OCYIIECTBICHHUIO 5L I ero paboTel B
YCJIOBHSIX BBICOKHX TEMIIEpaTyp, AaBlieHui u BuOpauuitdesl). AN IR, thFehbrr s, s ERREZ) 1
ZAE N T AR, BefEf) il Rk T o DneKTpoOypbl IPUMEHSIOTCS M YCIEITHO PabOTalOT B CAMBIX Pa3sHOOOPA3HbIX
YCIOBHSX: A T LLAE 2 Fh 44 1) 45 A 4 FH IR BEGUF) T4F, 1, mpu OypeHWH mopoj pa3indHoil TBEpAOCTH (OT
MSITKUX ¥ BBICOKOIUIACTUYHBIX M ¥ I {5 ) 10 caMbix Kpenkux W abpasuBHBIX A (1) ), B 30HaX 177 ¢ mr00bIME
TUTACTOBBIMH JTABIICHHUSIMU (OT aHOMATbHO-HU3KUX JI0 aHOMAJIBHO-BBICOKUX), C MCIIONB30BAHUEM JTFOOOr0 areHra
IUTS BBIHOCa 17 . BBIOypEeHHOH mOposs! (OT BO3AyXa IO BEICOKOBSI3KHX YTSDKEIEHHBIX PACTBOPOB). TE AN [F A FE (1) 4
AT CANZRERARITTT SR o o A 8 S AT SR e A7) AE R AR At 2 s ) gty OO 3 AR 8 e Y
K10, AT W B A TR AT — R BOR) NSRRI 28D AgHIX .

C navana pHenpeHUsA )~ AIEeKTPOOYpOB ¢ UX MPUMEHEHHEM IPOOYPEHO OKOIO 12 MITH. M TOPHBIX TOPOA. M
A 2¥), MHECHZEE— T [/ KkAA. MHOrOIETHHI ONMBIT X MPUMEHEHHUS B MTPOM3BOCTBEHHBIX
obobernmuenusx Bt & & «bamuedTh», «TypkMmeHHEPTEY, «A3HEPTHY U «YKpHEDTHY» MOKa3zan 3(pPEeKTUBHOCTH
31eKTpoOypenus. 11 A G L8 Al LA A B ZEFE S A i AR 7 6 S AR 5 5 22 il A B A
ZEMH BT AR R T LA E 2. Cropoctu OypeHHs U JIPyrHe TEXHUKO-DKOHOMHUYECKUE MMOKA3aTeNH
OypeHus B comocTaBUMBIX A] LK [¥) ycnoBusix B 1,3 — 1,8 pa3za Beimie npu OypeHHH 3IEKTpoOypaMu, 4eM JIPYTUMH
HIMPOKO NPMMEHSEMBIMHU BuiaMu npuBoza gonota (311 u poropom). FETT b4, AL Al - A 75 4l (038 i A HiAth
FORZGFHREL AT H A2 A WA LIk 2 E ORI RIS &t 30%3F 80%. IIpu 3TOM CTOMMOCTD
M 1 M opoxonku nemerie Ha 10-15%, Menbine pacxon snekrposnepruu (B 1,3 — 1,8 pasa) u OypriibHBIX TPYO
(B 2 pasa), a Takke Bcero OypoBoro obopynosanus |2 B pesynbrare f{]° OCYIIECTBIEHHUS TEXHOIOIHYECKOTO
mporecca Ha Ooiee paroHaTbHBIX &1 [1) pexxumax [ /¥ ¥ IMPH MEHBIINX JABICHUSIX B CHCTEME IPOMBIBKHA k.
FEIXFPGOL S, KBRS ZAEH 10%2] 15%, HAERITFERCD 2 1/1.3-1/1.8, HiFFROIFERT T, BAHTTE
MR AP TR ESEI, PR R GBI T AR, AR B AT FE B BRI

TeXHUKO-TEXHOIOTUIECKUE TIOKA3aTeN MPUMEHEHHS 3JIeKTPOOYpPOB MOITM OBl OBITH TOPA3[0 BHINIEC IPH
JMyYlIeM MaTepHaJbHO-TEXHHYECKOM OOCCICUCHHUY, MOBBIIICHUU YPOBHS KYIBTYpHl 4 fif  MPOM3BOICTBA,
HEOOXOIMMOro ISl KAYeCTBEHHOTO M3TOTOBIICHUS, peMoHTa %4 1 00CIy)KUBaHHS TAHHOTO 00OpyIOBaHMS U1
A BRI HIFRE—HOROREE, A0 SRAZ 8 & BTG YRS RIIRSS DT 20 A= B RE AT T, T4, AT re sl L
R—T EFRBOEREE S KR . HeoOX0MMMO TakkKe OTMETHTB, YTO JIOCTUTHYTHIE C TIOMOIIBIO 3JIEKTPOOYPEHUS
500-600 ThIC.M TPOXOAKH B TOI HE MOJHOCTBIO CHOCOOCTBOBANU I(P(PEKTUBHOCTH Pa3pabOTKU M IPOU3BOJCTBA
9IEKTPOOYPOBON TEXHUKHU. IAHE H , FIF A HAHE QIR B F 17 275 TR HE RO G 58 4517 Bh T sAG H4
RIGFFRF AT R, Tlo nanasiv BHUWBT mist €€ obecriedeHust Hato goBecTH 00bEMbI Oypenus g0 1,2 ---
1,5 man. M B rop. R4 ITMEHERII B TR b TR S MR, SR EAEEAR - R
K.

29.IMMPOBJIEMbBI QJIEKTPOBYPEHUSA(II) rsh#EiE (1)

Haunbonee 3()QpeKkTHBHO 311eKTpOOypEHHE TPH CTPOUTENHCTBE HAKIOHHO HATPABIEHHBIX U TIIYOOKHX
CKBa)KHH B CJIO)KHBIX TOPHO-TE€OJIOTHYECKUX YCIOBUSX. TEEAMIIA A HLTIAAT T, U8 I RRIFN, AiE &
HXH . B cBa3u ¢ pasBuTHEM OypeHUS TOPU3OHTAIBHBIX W PAa3BETBICHHO-TOPU30HTAIBHBIX CKBAXKHH , KOTOPHIE
0C00eHHO H(P(EKTUBHBI JUTA PaspabOTKU HHU3KO- U HEPABHOMEPHO-ITPOHUIAEMBIX KOJJIEKTOPOB , BHICOKOBA3KHX
HedTel U TPYIHOIOCTYIHBIX 3aJIeXei, POiib AMEKTPOOYPEHHS 3HAYUTEIBHO BO3pacTaet. H T-HiHR /K V- FH Ak iU
RSP I A RE CRIEFEXS T I RARKI AN IS BB KA 2, R A T AR R IR A R0, SR IE TR T
ONIIY-3E

HecMOTpst Ha TOMOKHUTENBHBIA OMBIT OypeHUS TAKUX CKBAXHUH SIEKTPoOypaMu , 3(p(EeKTHBHOCTH OT WX
HPUMEHEHHUs] MOXKET ObITh TOpa3no Bbie. VB F ] )il B X LI INAT T i 2R, (T e AT 2 1A 24
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PEIE N % K13 £ . i 3TOro, TIOMHMO YCOBEPIIEHCTBOBAHUS TEIECHCTEM U CHCTEMBI TOKOIOIBOMA, CIIELYET
pa3paboraTh YKOPOYEHHBIE BBICOKOMOMEHTHBIE 3JIEKTPOOYpPBI, KOTOpbIE MO3BOJISAT OypUTh YYacTKH CTBOJIA
CKBaKHMHBI C HEOONMBIITUMH paanycamu UcKpuBieHus (20-30 M), 4TO BIONHE JOCTYITHO LIS SIIEKTPOOYPOB, TAK KaK
yJenbHast MOIIHOCTD , IIPUXOAIIAsl Ha €IUHHUILY JUTMHBI AKTHBHOM YaCTH SIICKTPOJBUIATENS , 3HAUUTEILHO BBIIIIE,
gem y I3 i, BR7T Z5e@I RENE T RGP, ENAZHIGE R A Bah R, X R shah R n] DRI &
B AR IN20——30 SK)FIEBAT, 30 FEL BB HAE e 4 aT LUB S, B AE T Rl 2008 00 57 IR _ B 7 D3 Le K g
R KBIMARIFZ . D10 MO3BONAET NPH ONHOM W TOMU JKe JUTMHE JBUTaTelel moiaydars Oonee BEICOKYIO 3a00HHYIO
MOLIHOCTB Yy 211eKTpoOypoB. 7L B LI BEAH RN, R 2R FL fE 49 3 5 v i) TAE 8%

OnekTpoOypeHne coderaeT npenmymiectBa Oypenus [3/] (morpyxHOi 3a0OHHBIH TpPUBOA AONOTA H
HEBPAIIAIOIIASCh KOJOHHA OYypHUIIBHBIX TPYO) C POTOPOM (BO3MOXKHOCTH PETYJIHPOBAHUS YAaCTOTHI BpAICHUS
JIOJIOTa HE3aBUCHMO OT MapaMeTpoB U BHJA arcHTa Ui BBIHOCA BHIOYPEHHOW MOPOIbI U CO37aBAEMOM OCEBOIA
HArpysku Ha Jon0t1o). HUEHRIK IR AR SIHL (TN Nl SL KBNS R TR AT RS (Refs 2R 3L
TR I HANI Ry B B T A0 Rk 45 B Skl h O S iy In AN sl R ZHORA %) LRSS 7E k. Kpome
TOr0, 3MEKTPOOYPEHHE HUMEET TONBKO €My MPHCYIIUE JOMOIHUTEIbHBIE MPEUMYIIECTBE, HAMPUMEP TaKHeE, Kak
BO3MOXKHOCTh OOECIICUCHUSI MOJHOIO KOHTPOIS U 3(P(EKTUBHOrO VYIpaBICHUS MPOLECCOM OypeHus u
TPAEKTOPHUEH CTBOJIA CKBAXKUHBI , YTO 00ECIIEUNBACTCS HATMYHEM DIIEKPUIECKOro KaHama CBsi3u ¢ 3aboem. FRiL
Ab, BRI B ERFE AL, B, e n] LIRSS ARG AR PG I R S e, 3% BRI I I R vk
fR¥¥EH) . s 9T0r0 B OTIMYHE OT APYTUX CHOCOOOB OypeHUs He TpeOyeTCs CO3IaHus U IPHMEHEHUS CIICIHATBHBIX
JOTIONHUTENbHBIX CPEACTB U3MepeHUL Ak FX— HI¥, A THARE %, (A ATREELFUTHE T4
W TH,

HenoctaTouHO BBICOKHI YpPOBEHb KyJbTYpbl MPOU3BOJCTBE, OOCITY:KHBAaHHS M PEMOHTAa BIICKTPOOYpPOBOIL
TEXHUKH, HEJIOUCIIONB30BaHNE €€ TOTCHIIUATBHBIX BO3MOXXHOCTEH HE TIO3BOJISIFOT IOCTUYb TOr0 AP (PeKTa, KOTOPBIH
naét npuMeHeHue oornee d(hGEKTUBHON TEXHUKY, HO MPU YCIOBUU 0OJiee BHUIMATEIFHOTO OTHOIICHUS B HEeH. 7K T
BURH R EOR AL P HRE, IRGS RIYEAZ /KT ALV RERAE DAL A CRRB ) ANRE AL 348 FI A RCHOR Ik 2] 4R,
1M HAAAEAR R AT IR .

JoctueHne CynIeCTBEHHOTO MPOrpecca Ha TPAJHUIMOHHON OCHOBE B HauMOOJIE BAXKHBIX HAMPABICHHUSIX
CTaHOBUTCS BCE OOiee TPYAHBIM U JJOPOrOCTOSIIUM TIporeccoM. fEAEGTHEAt b, 7 f 55 Jy T SIS R PRk 25 AR 13 ik
SRk, KR T, BaskHeWmast Iu1sl TEXHHYECKOTO Imporpecca B OypeHuH mpodiieMa JOCTaBKHA DHEPrHH K 320010
1 pHbOpMANUK OT 32005 K HOBEPXHOCTH 110 MEXaHHYECKOMY M T'MPABIMYECKOMY KaHAjdaM CBS3M B HACTOSIIEE
BpPEMsl PEIIaeTcst Ha Mpefeie BO3MOXKHOCTEH TPAaMIHOHHO ¥t F ] NpHMEHSEMbIX CIOCO0OB OypeHHs U B
HEaIeKoM Oy/yIieM OKa)KeTCsl 3HAUMTEIbHBIM MPEMATCTBUEM Ui TABHEHINEro MOBBIMCHUS 3Q(EeKTHBHOCTH
OypoBbIx pabotr. HHT, X THHRBEARMPES i, 766 HHAT AL SRR T e A b, T8 I HURCRT /K 07 1 FR a5
51818 B ] e = s o il e 502 L1 =211 U BRSO B S M 5 8 S 1 91| R 5 90 07 B A 22 RS E
TAEMIMCRRES . B TO jxe BpeMs YHUKAIbHBISHUET ] BO3MOXKHOCTH SIIEKTPOOYPEHUSI €Ié TANEKO MOIHOCTHIO HE
peanu3oBaHbL. [F] B FATR I AEEE iR 34T 58 4 S5

MupoBoii OmbIT OypeHHs [MOKa3bIBaeT HA CHUCTEMATHYECKOE IOBBIIICHHE POJIM HAYKOEMKHX METO/OB
yIpasiaeHus npoueccamu Oypenus. tHAMIREL XY HHIERE IR LA NEMERTEA 44 EZ NS, K
YHCITy OCHOBHBIX HAIPABJICHUN TEXHHYECKOrO MPOrpecca B JIAHHOW OOJACTH OTHOCSTCS CO3JAaHHE M OCBOCHHE
HH(POPMAIIMOHHO-U3MEPUTENFHBIX CUCTEM, YIIyUIICHHUE TE0IOr0-TEXHOIOIMIECKOro 00eceueHrs OypOBBIX PadoT
U KaK CJEJCTBHE 3HAUMTEIILHOE MOBBIIICHUE KYIBTYPhl MPOM3BOJACTBA B CTPOUTEIHCTBE HE(PTAHBIX M ra30BBIX
cKBaKMH. WFHIFIE (5 Bl RA, SCEEER CAEM MR — L EMREE, 23 e~ HaeH IR K m,
AR IR T X — A R FE T W . Beé aT0 sIBASETCS OMHUM W3 COHOBHBIX PE3EPBOB B Pa3BUTHH
COBpeMEeHHOro OypeHus. T H X LL# 2 AR AR i )5 % %I —. HenooreHnka ykazaHHBIX (paKTOpOB
Hapsy C IPYTMMH [PHUYMHAMHK OPHBENA K CYIIECTBCHHOMY OTCTABAHUIO B OypeHHH, OCOOCHHO MpPH MPOBOIKE
ryOOKMX U CBEPXIIIYOOKHMX CKBaXXHWH , BCIEACTBHE Y€r0 MX CTOMMOCTH CHIIBHO YBEIHUYHIACH U OypeHue
COIPOBOXKIAETCS OONBIIUM YUCIIOM OCIOKHEHUN W aBapuit. X Frfi Hi 11 5 S FN LA — HE R AG VIO AS & S B IR TAE
SRR IS R R AR T IR I AR IR, I E IS IR R, BEHGE T Al AT K& R BRSBTS

OCOOEHHOCTH CHCTEMBI JIEKTPOOYPEHHS MO3BOJISIOT UCIIONB30BATh IEKTPOOYp ( BMECTE C TEIECUCTEMOH ) B
KauecTBe 3a00MHBIX JATYAKOB JUIS MOJAydYeHHs HHOOPMAIMU H KAaK HWHCTPYMEHT [UIsi [POBEICHUS
HCCIIEI0BATENBCKHUX PA0OT, T. €. JJIEKTPOOYp OJHOBPEMEHHO BBIMONHACT HHPOPMATHBHYIO H PEATU3YIOILYIO POJIH.
RLBS TR RS HURF AUE A R BD B . (FIREFERGD) REAE NI MRS IR SRIDUE &, T LU A EAT WIS AR 0 T RAE A,
WAL U, BB RFEIN AT IZE R (i) 5B (R S fEH .  Hcnonb3oBaHue €ro B TAKOM Kau€CTBE MOXKET
o0ecreunTh MoyueHne HeoOXoauMoro 00béMa HH(OPMAIMK [UI BBIBOJA 0A30BBIX 3aBUCHMOCTEH MapaMeTpoB
Ppe3ybTaToB OypeHHs U BO3MOXKHOCTH pa3pabOTKH PallMOHAIBHBIX TEXHOJIOTHH HE TOIBKO JUIS 3IEKTPOOYPEHHS,
HO ¥ JUIsl IPYKUX CII0CO00B OypeHms X AF AR FLBh R il LACRUESR 13 00 2245 A A HEWT L PR G5 SR 2 B JEmt A His,
PRAEAYBEIR AR RIS B L2, M B AR CRIEIR AT A SR VA NG B2

HecMmotpst Ha GoJblIKe MOTCHIIUATBHBIC BO3MOXKHOCTH 3IEKTPOOYPEHHsI, OHH B 3HAYMHEIBHON CTCIICHU HE
peanusyrorcs. U HETRA R RIIEGE, (R el IR KR FIE%ATE.  ClH0XKHOCTD COCTOHT B TOM , YTO €r0 JI0JIs
B obeM 00b&Me OypeHus coctaisieT Bcero 1.5-2.0% . SRR T, EfEMHL (L Shhfmnsiia 1. 5%
—2. 0%. Orcrooga K HEMy U COOTBETCTBYIOIIEE OTHOIICHHE : ANIEKTPOOYPEHUE HE MOXKET PEIINTh OOIIUX
npobiieM OypeHUs , a Takue OOBEMBI MEKTPOOYyperHsl OOBICHIIOTCS TEM , YTO MaJI0 0OpamaeTcsl BHUMAHUS W
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BBLIEISIETCA CPEIICTB Ha ero pasBuTUe. FH XS & AT SRECH Y A PR IFA REAR YRBG PRI S W il &, i CH )
PSR IS DR R 8 () R FEA AN R AS A . TTomydaeTrcst TIOpOYHbIN 3aMKHYTBINA KpyT. XA 1) 2 — N i
(1. B HAIEER o

30. AIMA3HBIA BYPOBOM HHCTPYMEHT 41|77 4 FL.

Anmasseiii OypoBoii mHCTpyMeHT (ABU) sBiseTCS BBICOKOIPOU3BOJUTEIEHBIM ITOPOAOPA3PYIIAIOIIUM
WHCTPYMEHTOM, IMOBBIIIAIOIINM TEXHHKO-3KOHOMUYECKUE TIOKa3aTenu OypeHHs He(TSHBIX M Ta30BBIX CKBAaXKHH.
BN B R AR I A A T R R R O R R R — R DR B T A

ABU paspabarteiBactcs # Wf 91 w mpom3BomuTcs_c y4u€roMm fK #§  pe3ynpTaroB MHOTOYHCICHHBIX U
MHOTOIIAHOBEIX % 7 ¥ f] wccrmenoBaHuil MO CrielMaNbHBIM METOIUKAM CBOMCTB pexyrimx V) H| ] aneMeHTOB
(u3HOCOCTOMKOCTH fiif % 1 , TepMocToiikocTu fiif #4 'k , ynapuoii mpounoctu fif #f' i Pk u ap.), addexTuBHOCTH
pa3pylieHusT TOPHBIX TOPOJ Pa3MUYHBIMH PEXKYIIUMH DIEMEHTAMH B KaMepe BBICOKOTO JIABIICHIS,
s¢dexTrBHOCTH pabOTHI MPOMBIBOYHBIX ' ¥ [f] cucreM, cBoiictB MaTpuusl i #i ABUW (ymapHo# mpowHOCTH,
CTOHKOCTH K DpO3MOHHOMY F% ¥ [f] wm3Hocy BE 4 wu 1p.), addekTuBHOCTH OypeHUs HATYpHBIMH 5 F5 [ wu
MaykeTHeIMuIE Y 1] obpasuamu /7. ABU B cTeHIOBRIXSEH &) ¥ HPOMBICTIOBBIX YCIOBHsIX. FRIE LML ik YIH|
THAFIOPERE GRS TRAAES e PERI LA SEVERED . AEw = A S A AN DT iR A A e A 1Ak of
ARG LAEMAA . SRR PERE G bERIvE. AN Al — bk R . 7RSI =0 b SN SR
PRSI o AR RS 75 R A A R OR B R AR 22 ) o R R IF T2 o0 < A il B AT IR AT R0 3 A AR o

Lenpro mccnenoBaHmii SABISETCS MPOM3BOACTBO HamboneedpdekruBHbix ABU mis konkperHbix H & [1)
ycnoBuii Oypennst. LI H 2 A5 HAAR B ER S oA R S NI B

ABU usrorasnuearorcaifilifi B coorBercTBHM ikl MexmyHapomHBIME cTaHmapTaMmu. WIS F e AR 4 E bR
bR B R . domycku/s % Ha quamerpbl ABU v pe3n0oBbie B4 coeMHEn s TOMOT4i2S COOTBETCTBYIOT
cTaHaapTy Ameprukanckoro HedraHoro uucrutyra(API) % T FERE. 4 WAk H AR R 25 N Sk IR a4 5
& 2 Bl WE 5 B B b E B . Pe3snboBble coelMHEHMs GyprojioBOK TIpeiHa3HAYEHbI IS COSIUHEHHS C
PEe3bOOBBIMH COCITUHEHUSIMU KEPHONPHUEMHBIX ' g [f]  yCTpPOWCTB pPOCCHICKOTO IIPOM3BOJCTBA, KOTOPHIE
COOTBETCTBYIOT OTEYECTBEHHBIM CTaHaapTam. fii Sk iR B4 r e ISR AR 27 407 742 7 FR) e 42 52 20 8 ) MR B4 r R
1, X BT E AR HER .

Bes Homenxiatypa H 5% ABM wm3rotaBmuBaeTcs ¢ MAaTpUYHOW pabovedl TONOBKOW, B KOTOPOH METOIOM
MOPOIITKOBOWAR K [f] METaNTypruvif4; 3amekaroT#5 3 MNpUPOIHBIC MIIH CHHTETUYCCKUE amMa3bl Ha Topuelidy u
ka0 el IE[¥] moBepxHOCTH paboueil ronoBku. T (1 4:RIlA Al BAT 2 A LB GNE R, 7EfE B RS
ST A Sk T o RS BT ASS L (Rl Sk 36 AU R AR I B G i NI B8 3. MaTpuna ABA obecrieynBaeT
BBICOKYIO M3HOCOTOMKOCTh B YCIOBHUSX BBICOKOW aOpasuBHocTH Wf % I OypoBoro pactBopa i 3¢ w Han&KHO
yaepxkuBaet anmasbl {EEIFJR IR AR S A0, B IA il A 2R R ORI AT AR e P T P AR P 5 e S WA

Hapyxnbie 4} () nuamerpsl gomot 4i4e u OypromoBok-oT 120,6 mo 295,3 MM; BHYTpEHHHE TUAMETPBI
—52,67,80 u 100 mm. Crioco6 OypeHUsI-pOTOPHBIN Y% %L [, TypOMHHBIIK %) WM ¢ HCIOF30BAHUEM BUHTOBOTOUE
JEM neuratens SNIAMIANTEHA— M1 20. 648295, 32K, NFPHEA—52. 6 7. F110 024, £
FERIT R R ARG I WS B I sl TR e A S LA T o

AuMa3sHbIe 10710Ta ¥ OYproJOBKH OCHAIIECHBIH % YeThIphMs BUIAMH PEXKYIINAX dIeMEHTOB 4 Wl A1 i Sk A7 VU
RRTIH Z A

1. Anmasno-TBépnociuiaBuble actuHbl (ATIT). ABU Takoro Tvma U3roTaBlMBaIOT B IBE CTaJIMU: Ha MEPBOM
CTany crekaroT padbouyro ['010BKy, a Ha BTOpoii-B pabouyto ronoBky BranBaroT ATII. Hasnauenne ABU-Oypenue
B MATKHMX MTOPOJIAX C TPOCIIOAMH TIOPOJ CPeAHeN TBEPHOCTH. £ WIAT —fifi BF & MR o X Fh 4 WA Ak 2L i 20 b B AN
Bee SBWrB BREREE Sk TR B BRI — A SRR Sk b XA NI R RS AR A
I3 R B R A LR

2. Cunrernyeckue &)l ]l Tepmocroiikuefi #4 ) momukpucramnyeckue % i 1A ) anmassr IICTA B dopme
TpéxrpaHHbIX mpu3M k4 Ha TopreBoi mosepxHoctu u CBC-I1 B popme gacreid nunmHapa Ha KanuOpyromei A
Wik 1IE 11 moBepxuoctn ABU. Hasnauenne ABM-Oypenue B mopoaax cpemHeil TBEPAOCTH € MPOCIOSAMHI MSITKHX
TOPOJL. 7 BT #4422 ity A <5 A 1 T i 38 1T L 1) s = 5 PR 2R R P CBC—TE < A 5t L AN DA T F 2 T o e [ A A T
o XFMENIAET R AITE S : AR RHCE A 702 T SR RE R A A PR

3. CuHTeTHYEeCKHE TePMOCTOMKHE NonukpucTauimyeckue anmassl CBC-IT maccoit ot 0,03 no 0,72 xap. Ha
TOPLOBOH 1 KamuOpyromed yactsx. Hasnauenne ABU-Oypenue B mopomax cpemHedl TBEPIOCTU C IPOCIOIMHU
TBEPABIX mopod. HE AN 0, 03 ——0, 7 2 ahiWCBC-—NE i #4 2 s (A< NI A e T AR IE 40 o 3XFh 4RI
BhEAGE A AR A A1 2 2 T A AE T i A EAGR

4. Tpupomubie anmasel mMaccoii ot 0,03 mo 0,25kap. Ha TopmoBoii W KamuOpyromed MOBEPXHOCTSIX.
Haznauenne ABU-Gypenue B TBEpABIXITOpOAAX. 7 i A IER Mif#HRE A 0, 0 3——0, 2 5 P HIRRENIT .
B 7ERERA A EITEER.

PaGoune ronoBku ABW MaTprYHOrO THIIAa M3TOTABIMBAIOTCS B CHCHHANBHBIX IeYax B 3AIIUTHOW ra30BOH
cpene. CrenuanbHble TexHonormdeckue npuémel # W %% ¥ coenmHeHust paOodeil TONOBKH € pe3bOOBOI
Ha/ICTaBKOMHESY obecrneunBaroT MUHMMabHOe OneHnelks)] pabounx moBepxHocTei ABM orHOcuTenbHO ocu fill
/>ero pe3b00BOr0 COEIMHEHNS, YTO BaXKHO IIPH BBICOKOOOOPOTHOM i #% 1] TypOuHHOM Oypenun. #HiHE M ENIf
Bl SR AR DRI P o 32 PR o S Sk MR AT S SRR HE4 (e ) T 2 O A 3 DR UE <M A ol L ) AR AR 6 st
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RO BA B /Nks)), O e ) B RS B R DR AR L

KauectBo ABU konTponupyercs #% 44 ] Ha Bcex CTaausx ero W3rOTOBJIEHWs, BKIIIOYAsk BXOJHOM KOHTPOJIb
KaueCTBa PEKYLIUX 5JIEMEHTOB U MaTepHanoB. (E<gWI A1 B A B, e M TR AR 2 BFEh], Wi vIHl %
IR R AT s

AnmasHbIi OypoBOH WHCTPYMEHT KJIacCHQUIMpPYeTca /2 1o KonaM%ilih MexyHapomHOH acconmanmut/p£s
OypoBukoB nozapsiuukos (IADC). <B4 £l B 4% FE R &G 4R & 62 2 ARk 73 26 Kon IADC cocrout u3
4eThIpéX cuMBONOB bri « AL . X 25 M ACHD B VU AN 47 & 41 . PacmmudpoBkaihi ] cuMBOIOB IO3BOJAET
OIPEICTUTh KOHCTPYKTHBHBICS f4[f] ocobennoctn ABU u obnergaerff ... %% % Bo10op ABU mis koHkpeTHbIX H 1A
1] ycnouii Oypenns. XEEhRGEUWIREAE (AT A B NI B EL A S5 ALY RO HLREARZS 2 o FAR IR B R A 1 45 )
Fi i R . Tlepsbril cuMBON paciir@poBBIBAET THIT PE3IOB U MaTepral padoueii ronmoBku ABU, 5— AR it JJ 1)
R NIA R RS F R, Bropoii-npodunbimfi ABM, 5 — ANk 3 G NIA SR ¥ 5 1H , TpeTHi-KOHCTPYKIUIO
MIPOMBIBOYHOM cHCTeMBl, & — M hrk BV UE R M 458, deTBEpThIil-pazMep pe3loB M INIOTHOCTH X[ P  ux
yCcTaHOBKH. 53 PUAN bR B I 10 RS R e AT T B 25 10 e il

ITo pe3ynbraTtaM CpaBHHUTENLHBIX MCHBITAHUN oTedecTBeHHbIX ABU u 3apybGexubix [H 4 ] , ocHAMEHHBIX
WJIEHTUYHBIMA 57 4% Ml [f] ]  pexymuMu SIeMeHTaMy, YCTAHOBJIEHO, YTO IO KOHCTPYKIMH M TEXHOJIOTMH
MPOU3BOCTBA oTeuecTBeHHBIe ABU He yerymatoT 3apyOeskabiM. 7 LU P [ A4 RIA A5 2 R st A H T 58 44
DT, LORCHI S5 A FEAE = IO 45 R L2 = 1 NI Bl ERT L A AR L 2 AN 62

31.TEXHOJIOI'UA 1 TEXHUKA JOBBIYHA HE®THM X il T ZEFIH A

HedTs ¥ ras sBIAIOTCS OJAHMMH M3 OCHOBHBIX BHIOB TOIUIMBA, IOTPEONsEMOro uenosedectBoM. Hedrhb
JOOBIBAIOT M MCIIONB3YIOT CPABHUTEILHO JIBAHO, OJHAKO HAYaJ0 WHTEHCHMBHOW NPOMBILLIEHHOH pa3paboTKu
He()TAHBIX MECTOPOXKICHUM MPUXOAUTCS Ha KoHel 19—mnauano 20 Bexos. 17 AR AR T NS R I EEBREE L
o NMITAATE FERAME AR 5L, (E2 i R ARZY (b T RO dR T o ae ok, — et yl.

Konerr 20 croneTusi XapaKTepU3yeTCs PE3KUM YBEJIMUYEHHEM crpoca Ha HeTh W ra3 u ux norpedienus. B
Hacrosiiee BpeMs 0kono 70% SHepreTH4ecKoi oTpeOHOCTH B MUPE MOKPHIBAETCS 32 CUET HeTH U rasa. OqHaKo,
YUUTBIBAs OFPAHMYEHHOCTH MHUPOBBIX 3allacoB HE(PTH U Ia3a, pelIeHUe MPOOIEMbl SHEPTETHKH CBSA3BIBAIOT C €€
HEepeBOIOM Ha aTOMHYIO TEPMOSIICPHYIO OCHOBBL T Z0 R [194F fUR AT AR AR EAT TR FE 1 75 oK B 2 il
e BAEATMAIRAR AL TR AT 202 BRI K (H225 BRI A A, KRR, A3 210
FE AR R EL e A B R S 1 i 8l g A S Akt ok

B 10 xe Bpems He]Thb M ra3 BCE IIMPE HAYMHAKOT HCIOJIL30BAaTh KaK CHIPbE VIS HEePTEXMMUUECKOU
HPOMBILIIEHHOCTH, TIOJYYEHHs] HCKYCCTBEHHBIX O€KOB, (PapMalleBTHYECKUX TIPENApaToB, IIacTMace u ap. [ 41
TR R AR SRR AR ) 2 S Al T NG S RIS s 24 i R R 548

YBenuueHrne 00bEMOB N0ObIYM HedTH BCE B OONBINEH cTEeHH o0ecredrnBaeTcs 3a CU€T BBO/Ia B pa3pabOTKy
MECTOPOXKIEHUHM , PACIONIOKEHHBIX B OTAAIEHHBIX Malo3acenéHHbIX paiionax CeBepa, B 30HaX 3alleraHus
MHOTOJIETHEMEP3IIBIX TIOPOJI, B KOHTHHEHTAIBHBIX MIENb(ax OKeaHOB U Mopeit. fER AFERE 1, A i JF RS B s n
EA T-A6 07 AR D e s X . 2 AE VRS (e A b X g R 48 3 FH ) R R B . TTpmt 5ToM Bo3pacraer
YICTBHBINA BEC TOOBIUU TSKEITBIX BBICOKOBA3KUX He(Tel B 001IeM 00bEMe 100bran HeTr. fEXFEN T, FAilFF K
BB TR R R EE OB Al A JF SR B 8 i T . VYBenmumBaeTcst BBOJ B pa3spabOTKy MaJONPOIYKTUBHBIX
MecTOpoXKIeHui. 1= & % i 9l 1 FF & b 3% i T . B mocnemnee BpeMsi BO3poc HWHTEpec K J00bIYE OUTYMOB
(monmatuHckn  “OuTyM” —TopHas cMona). BT, XYL IR T (B TR W — — A A . Ecm
BSI3KOCTh OOBIYHBIX He(Tel He mpepbimaet 5—10 mlla. ¢ , Tsokénbie HedhTu umeror Bs3kore 0,05—I1Tla.c, To
BA3KOCTh OMTYMOB coctapiser ot 10° 1o 10° Ia.c. it Rl Aok BEANEL 5 — 1 0 &M KR, A vk e
0, 05— 1WlrR®, WAVEMRERLL 0 —1 0\~ . C npyroil CTOPOHBI, CYIIECTBYET TCHACHIIHSI
CHWDKEHHUS HayajbHbIX J€OMTOB NPOOYPEHHBIX CKBAXKUH, YTO MEHAET OTHOIIEHHE K OKCIUIyaTAllMd CTapbiX
MECTOPOXKIEHU M, TOCKOIBbKY OOLIUi 00bEM JOOBIYM Ha CTAPBIX MECTOPOKHEHHAX BO3PACTAET MO OTHOIIEHHUIO K
J00b14e Ha HOBBIX. M55 —J51fi, HR A i) A BEARHE S, IXsCR TR RS AL, A T8l
A TR ok 2l A A s TSR B R K. TlooToMy YCHITMBAETCs 3HAUEHHE MEXaHE3EPOBAHHBIX CIIOCOOOB
JOOBIUN HEPTH, KOTOPBIE ABISIOTCA OCHOBHBIMHU HA CTAPBIX MECTOPOXKAEHUsX. KI5 T A7 i TR FIAUAL J5 72K
fER, XGPS EM T A =2 77%. B cB3M ¢ 9THM CYIIECTBEHHOE BIMSHHIE HA MPOIIECC JOOBIYM OKa3bIBAET
OOBOJIHEHUE 3AJIEKH ¥ NPOTYKIIUU CKBAXKHH. (K IRl 1R H 42 1) 5 7K it 45 TR Rk B2 LAAS B0 . Do eBSI3aHO ©
TEM , YTO JUIS MOIEPIKAHUS 3a/IaHHBIX 1€0MTOB HEPYTH HEOOXOMMMO OTKAYMBATEL OOJIBIINE OOBEMBI KHUIAKOCTH U3
CKBaKMH (HE(TH ¥ BOJIBI), KOTOPHIE MOI'YT OBITh BBIIIE, YeM JEOUTHI CKBOKHH Ha HOBBIX MECTOPOKICHHUIX. IX 15
DRAF A it = BRI PR R B GITNIZKD) A5G, TR S8 L Fral I b ik v

I[TepeuncieHHble OCOOEHHOCTH ONPEAEISIOT TPYJHOCTH OCBOEHHS HOBBIX MECTOPOXKIEHHUH , TOBBILIEHUE
3()PEKTUBHOCTH SKCILTYaTallud YKe pa3pabaThiBAEMbIX , OLEHKH LEICO0OPasHOCTH U (P(EKTHMBHOCTH HOBBIX
HEXHOJIOTUYECKUX MEPONPUSTUH U TIporieccoB. A& H il A R, L & it SRS 26 (1 i AR B T 248 tRn il Rt
B A B RV e BB

OCHOBHOE 3aTpyIHEWE 3aKI0YAETCS B OrPAHUYEHHOCTH HMCXOMHOW M TIOTy4aeMol MH(OpPMAaluu Kak B
KaueCTBEHHOM, TaK M KOJMYCCTBCHHOM OTHOIICHUSX. - Z [WMEAE T NS /L 7E i, e E7EEE A, G Esam
G R PR

DT0 00BACHSAETCS MAIBIM YKMCIOM SKCIIEPMMEHTOR, TIPOBOAALINXCS HA TIPOMBICIIAX, CIIOKHOCTHIO TPOBEICHHS
UCCIIEIOBATENLCKMX PAbOT , HEOOXOAMMOCTHIO MPH STOM NPHHUMATH ONEPATUBHBIE PELIEHHS B PasIHYHBIX

27




cutyauusx u T, HJRBE R0 AT I S B DM AR AOREAT 52 2%k AR LI AR Rh IR R SR Rk s F
L.

32.PA3PABOTKA HE®TSHBIX MECTOPOJAEHHMA( I ) i H{IFR (—)

VrTouHeHwe W yrIyOJeHHE HANIMX 3HAHUHA O MECTOPOXIEHHH JOCTHTaeTcss B TIEPUON TTyOOKOro
SKCILTyaTalMOHHOrO OypeHus. (LR R A= FEIIA],  FAT15C Tl F A SR 49 2 7 W A4k . MaccoBoe Oypenue
CKBQXHH JI0 ONpPENETEHHON TIIYOUHBI SBJISIOIIENHCS TEXHHUYECKH TOCTYKMMOM Ha JAHHOM JTare , TO3BOJISET
JETATBHO M3yYUTh TEOJOT0-IKCIUTYaTAMOHHYI0 XapaKTEPUCTHKY KAXJIOro M3 IUIACTOB W , B 3aBUCHMOCTH OT
HAMEUEHHOTO IUIAaHA Pa3BUTHS HApOJHOTO XO3AMCTBA, BHIOPATH MNPABUIIBHYIO OYEPENHOCTEL pPasOypUBaHUA
BCKPBITBIX TOPH30HTOB C y4ETOM CTEMEHW HACBHIIEHHOCTH W KavyecTBa HETH , MPOBECTH BCE TAMIIOHAXKHBIE
palboThI I O0S3aTENBHOrO pa3o0ieHus (M30AAIMU) BCEX TPOMIEHHBIX TOPU3OHTOB JPYT OT Apyra. Kk iR It

CER B H BB B R BT REEBIMERED A (D G T RETEA AT S0 RE— A2 i SR rRe v 9 Hoy DURAR e (W1
ENEZRY L S A M e i = | P S i W= i vk T 1 R 2 8 RO 7] T 2 1B W ot 0 M X {
HauGosiee mosHO 3Ty 3a1auy MOXKHO PeaIn30BaTh P paspaboTKe MECTOPOXKIEHHUS 110 cucteme  { CHU3Y BBEpX ) .
FEFFAR M I AR 11 i A R 7R AT B S8 4 S I —AT45

CrieyeT OTMETUTD , YTO TEOPETHIECKH BO3MOXKHBI JIBE CHCTEMBI Pa3spabOTKH MECTOPOKIEHUS, COCTOSIIETO
13 HECKOJIBKHX YePENYIOIIIXCA MEXIY COOOM HE(TEHOCHBIX TUIACTOB © M iZfi i, 7EJT A& LM HA B fI&ri 241
R T, A PR T EE RS LR ATATRY: 1) crctema pa3paboTku , { cBepXy BHH3) , KOT/Ia OJIMH IUIACT , WM MaYKa
MX, BBOIWUTCSA B OKCIUTYaTallMIO MYTEM IMOCIIEN0BATENBHOIO pa3OyprBaHUS KaXIOT0 HIDKEIEKAIIETO TOPH30HTA
JAHHOU MayKy Mocie pa3paboTKu BhILIenexkamero u 1) i i N &K 5 iE—AEfr T BESMHE R &, Wi
TAZAY 2 NI A — AN SR 2 AT S A A TR T Ao A M 2 B i 4 JE BN RS 2)crceTema paspabotku - { cHusy
BBEPX ) , KOIJa M3BECTKAs Tauyka IJIACTOB JAHHOTO MECTOPOXIEHHWS BBOAMTCS B JKCIUTYATAlMIO IYTEM
MOCTIEIOBATENFHOrO Pa3OypUBAHUA KAXKJIOTO BBIIIEIEKAIIETO MOCTe pa3paboTKd W HAIJIEKAIIEr0 MCUEPIaHus
3armacoB Hikenexamero. 2 )t Nl kIR IR —AE R e IF R N LAt 5, b A R TIES:
BRI A2 vt 2 1R 000 JR AN T

ToT TuTacT , KOTOPBIH 3ajieraeT B TMOONIBE JAHHOM TMAYKW M ¢ KOTOPOro HadMHaeTcs eé pa3paboTKa ,HOCHT
nasanue {omoproro) umu {GasucHoro) ropusonta. MU N IHIHZ I TG TR IHUZFR N EHEE . B
BEIOOpE OIMOPHOTO TOPH30HTA CIEAYET PYKOBOACTBOBATHCS CIICTYIONIMMHE YCITOBHSIMU: {F% £ 55 M 5 i W 122 8 7 LA
N4fF:  OH JIOIDKeH 3aeraTh Ha TaKoW TiyOuHe, KOTOpas SBJISETCS TEXHUUECKH JOCTHKMON Ha JTAHHON CTYIIEHH
pasBUTHS OypeHus; & N i% HLJ 75 & & R I BE R R L REIX BIMIVEE ;  copT 3akimodaronieiics B HEM HepTH U
OTJa4a JIOJDKHBI YIOBIETBOPATH MIPOrPAMMHBIM 3a/1a4aM 1o A00brde HeTH; 1% )2 H 1A i 5540 Fl = it I 2 3 A2 3l
FRM R/ 45;  oH momkeH ObITh JOCTATOYHO pa3BelaH JJIsl MPOBEICHUS HA HEro JKCILTyaTallHOHHOTO
OypeHusL & NAF I AR /- HHR,  DAMEAE AR R 40k

B Tex ciyuasx , Korja 00beKTHI, COCTABIISIOINIME MaYKy OMIOPHOrO TOPU30HTA, CJ1a00 HACKIIIEHBI HE()THIO U HE
UMEIOT GOJIBIIOTO TPOMEBIIUIEHHOTO 3HAUEHHWsT , OHH MOIYT OBbITh HCIIONB30BAHBI HE pa30ypUBAHUEM 1O
CaMOCTaATENLHON CETKE, a MyTEM BO3BpATa TOCIE Pa3pabOTKU M UCUEPIAHUS 3aMaCOB OMIOPHOTO TOPU30HTA. 24
THEAEZ Y A B 1 )ZE 3 i E A BEARAC, AR R P R SN, BATAS R AOMS  RIAGER,  TI 7E R AR H BV A
EJREWE KA H. Eciou e BbILeIek)alie 00bEKTHl, BHE 3aBUCHMOCTH OT TOTO, HaXOAATCS JIM OHHU B ITa4yKe
OIOPHOTO TOPU30HTA WM HET, GOraTo HACKIIIEHBI HEPTHIO , TO PAI[TOHAIBHO Pa30ypUBATE UX CAMOCTOSTETbHBIMH
ceTKaMu 0e3 GOJIBIIOro pa3phiBa BO BPEMEHH € Pa3pabOTKOM OHOPHOro ropu3oHTa. WAL T FEE I H K1 JZE & it A
JERm, AEEREA TR RS, A AeFMEZ I ARG A AIASIIE M & B SR E AT

3aTparhl Ha OypeHue JOMOTHUTENLHOTO KOMHYECTBA CKBAKHUH OY/IyT MOKPEITHI YCKOPEHUEM OCBOEHHUS HOBBIX
(Gon0B 1 pocTom Tekyued n1o0ban HedTh. 4x{HHI T TR AR BN H R R i A ORI T T A 7
M9eH .

B HavaneHOW cTajguu pasBuTHS He(TeNOOBIBAOIIEH MPOMBIIIIEHHOCTH MPHUMEHSIIACH HCKITIOUMTETBHO
cucrema paspaborku  { cepxy BHH3 ) . fE AT MIIF R T K BRI, AR A L N JFR k. Do
00CTOSTENBCTBO, ECTECTBEHHO, O0YCIIOBIIMBAIOCH B OCHOBHOM HH3KHM YPOBHEM TEXHHKH Pa3paboTKu OypeHHeM
CKB)KUH HCKITIOUHUTENBHO yAAPHBIM CIIOCOOOM U SKCILTyaTalueil ux ®eMoHKOM. fi [ 4%, X —{H i dEAs FJ& T 4
MR BAIK VARG ) CHB RS H = ZI A, IR ERREL)

(T.H.T'asues, U. Y. Kopranos: {Dkcmiyaraims HeQTIHBIX MECTOPOXKICHHUMN ) )

33.PA3PABOTKA HE®TAHBIX MECTOPOXIEHMMA(II) i H1Fk ()

IIpu ymapHoMm crocobe OypeHus, B CHIYy HEOOXOAMMOCTH OJHOBPEMEHHO KPENUTh CTEHKHM CKBAJMHBI
HENPEPHIBHBIM HapallMBaHKEM 00CaJHONW KOJOHHBI MO Mepe YIIyOJeHus 320051 , BBHIXOIBI OJHOM KOJOHHBI M3
JPYTOii OrpaHUYHBANNCh BETMHYHON He Gonee 80-100 m. FEMEATHUEGN, A& IR AWOINR,  H1 T 2o 20 i) Iy FH 44
AN RIS (RO RINIEERE, O PrEh) — DN NG — DNEE R 3 M EEAREEIL 8 0—1 0 0k. B casu
C OTHM KOHCTPYKIMH CKB&KHH IPEICTABIsUIA COOOM LENbIM psill TETECKOMMYECKH PACTIONOKEHHBIX KOJIOHH,
CONPSDKEHHBIX MEXKTY CO00M OOBIYHO LIEMEHTHOM 3aauBKoi. Kk, Vi1 & — RIS e &S, ez
[ EA K PR B 45 AL K ). TapTaibHBIN ke croco0 SKCILTyaTalul TpeOOBall MPHUMEHEHUS YKCILTYaTal[HOHHOM
KOJIOHHBI KOHEYHBIM JHaMeTpoM B mpeaernax 10-127. $E55 i Rk EERAL H G EARVEEN 1 0 — 1 2 3iF [{IFRE
% . Tlpu dTUX YCIOBHSX TMOJNYYaMCh BECbMa IPOMO3IKHUE KOHCTPYKI[MH CKBAKHMH , TPeOOBABLIME GOMBIINX
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pacxoloB JKene3a Ha | M NPOXOJKM W , CaMOE IJIAaBHOE, 3aTPyIHSBIIME BO MHOIHMX Ciy4asx BO3Bpar Ha
BBIIIEIISKAIINE TOPU3OHTHL X FF 1 H- A IE WA e K, R T e KBk, S, ERZEN T
JRIB] bk S R A

IToMHMO 3THX TEXHWYECKUX TIPUYMH cHCTeMa paspabotku cBepxy BHUM3 ) oOnajgajsa MHOTMMH
CYIIECTBEHHBIMHI HEIOCTATKAMH , OCHOBHBIMH M3 KOTOPBIX ObUIH Cieyromue : B TIXLER AR KA, [ i I
KT R 2 B S, F 847 LU NP4 a) HOBble CKBaKKHBIL, OypUBILMECS Ha OoJiee Ty0OKHe TJIACThI, [epeceast
BBILIENEKAIME , YKE DKCIUTYaTHPYIOIIMECS IUIACTBI, B KOTOPBIX K MOMEHTY OYpeHHsS HOBBIX OBbLIO CHHKEHO
JIaJIEHUe , HEPENKO 3aloJHsIM TIMHUCTBIM PACTBOPOM IIPU3a0OMHBIE 30HBI MPOAYKTHBHBIX CKBKHH
HAXOOUBIINXCS IOOIU30CTH, U BRIBOMUIM UX U3 CTPOsL; a ) HhFIEAMZ B, e g B AR )20 (X
Yol AR RCHIEIN R T R ), W S AR AR S IR T M e K, BT < 138 6) s BBISICHeHUS
KOHTYPOB HE()TEHOCHOCTH HHWKE3AJEralolMX TOPU3OHTOB TPEOOBANIOCH IPOBEJCHUE CEPHU  CIEIHATbHBIX
OKOHTYPHMBAIOIINX CKBAXKHH. 6 ) JAHRI] N it 22 25 i J2 L G il B — b L 1 T ERIL T

B xone pa3BUTHs TEXHUKH Pa3pabOTKU MOSBUIIOCH BpAIATEIbHOE OYpEeHHE , OCHOBAHHOE HA COBEPLIEHHO
WHBIX NPMHIMIAX , HOBBIMH ObLIM M 0OJiee COBEPLICHHBIE KOMIIPECCOPHBIM M TIIyOMHHOHACOCOHBIA CIIOCOOBI
SKCIUTyaTalMu CKBa)uH. (Ll TR BOAR R LR, L T e ik, eoga e e — S Bal -, Bei
TR FL I I RIE W BT %

Bpammarenbupiii - crnoco0  OypeHHst MO3BOJISUT  OCYLIECTBUTH IPOXOKIEHHE CTBOJA CKBXKHHBI Ha
3HAUHUTENBHYIO TIIyOUHY, HEPEIKO JI0 CAMOTO MPUTOKE, C TIOCIEAYIOUMM , 0 OKOHYAaHUH MTPOXOJIKH, KPEIIEHUEM
CTEHOK 00cafHbIMK TpyOamu; NEFEH AL HEANBIALIRIIREE, LW s B B, I HALEIE TARG iR
Wt A & 4 0 [ JF BE ;. 3akpeITHE BOJBI M M3OJISAIMA Cpa3y BCEX MPOWICHHBIX TOPU30HTOB TPU TaKOM OypeHHH
nonayyaniucs 6osee 3GPEKTUBHBIMU Oarofaps TAMIIOHAXKHBIM CBOWCTBAM TIIMHHMCTOTO PACTBOPA HJIM 3aJIUBKE
nemMeHTa 1o cnocoOy Ilepkunca. FEAE BN, b TUg 2R D IR B ) 2R 6 /K Y RETEVE REVE KV, A Btids 2
L R KRB B S A B T R A R A A . HoBele jke cocoObl SKCIUTyaTalu TpeOOBaIl HEOONBIINX
JIMAMETPOB IKCILTyaTAHOHHON KOJIOHHBI opsiaka 5-67 . BRIy ik T B REFH N HAAKR, K45 — 6 4
~}o BeE 9T0 B 3HAUMTENBHOM MepPE YIIPOCTUIIO, YCKOPHUIIO U YCOBEPLIEHCTBOBAIO OypEHHE , YMEHBIIUIIO 3aTPAThI
Ha METaJlI ¥ YEIICBUIIO CTOMMOCTD IIPOXOIKH 1 M CKBaKHHBL T 173X — VI fEAR KRR FE Bk T8, It TR,
e TR TAE, Wb T RmAER,  BRAC T IR R A

Hapsiiy ¢ 9TuM BpamiatensHblil criocod Gypenus obanan paaoM npeumymiects: 5 LN, FeiEaikics —
FAMLrS:  OH MO3BOJISUT B XO/IE Pa3pabOTKU OMOPHOTO TOPU30HTA 0€3 0COOBIX 3aTPYAHEHHUN U OTOIHUTEIBHBIX
3aTpar OJHAM CTBOJIOM OJIHOBPEMEHHO CEPUIO HEPTEHOCHBIX TOPM30HTOB M IyTEM OTOOpA IPYHTOB , KAPOTTAXKA,
orbopa nUIamMa, a WHOIJA MPEABAPUTEILHBIM ONPOOOBAHUEM [OKKEPAMH M YCTAHOBIEHHMEM CTENEHU
HACBIIIEHHOCTH HEPTHIO 70 BBOJA OTUX TOPU3OHTOB B JKCILIYATALMIO ONPEAEIUTH MPENEbl PaCpOCTPAHEHHUS
HepTH (KOHTYpa) B OTAEIBHBIX BCKPHITHIX NOPU30HTAX. TakkuM 00pasoM , IpH pa3paboTKe OMOPHOTO TOPU3OHTA
CTaHOBMJIOCH BO3MOYKHBIM OCBETHTH XapAKTEP BBILIENEKAIMX 0OEKTOB BCKPBHITOM MauKH, 3HAYMTEIHLHO COKPATUB
[P 3TOM METPaX M Pacxoj 00CAIHBIX KOJOHH, ¥ CBOEBPEMEHHO MOATOTOBMTH (DOHI JUIS JKCILTyaTAIIMOHHOIO
OypeHus (P A HEE ey, Al ORI A — -5 RN B LA Sz, AN A AR W, AT g Jf
AFLAE I IBCARE . WU DUbHE, A I 90 58 T A i XL 2 50 B S i R AN, B A e SR T R T
AR GA%) o IXHE, FEFFRBEAEZN, FEAH 2 KA oK BN T AB IS 0 A AT B W B 20 J2 0 L s b 2 Fg
T, I BN A R

BMecTe ¢ TeM 3HAYMTENBHO OOJIETYMINCh OPMEHTHPOBKA 3a00€B CKBAXKUH, OypALIMXCS Ha BBILIEIEKAIINE
OOBEKTBI, U MPOU3BOJICTBO TAMIIOHAXKHBIX PAbOT, MOCKOJIBKY AKCILTYaTAlMOHHBIMU CKBRKMHAMHU , UIYLIIMMHA Ha
OITOPHBIH TOPH30HT, IETATEHO OCBEIIAINCH BCE OCOOCHHOCTH JaHHOM MMAYKU U BCETO pa3pesa Tommu. [HH, 54 1
PR 22 RO HE ) SR RS 1) KR TRIAK, 9e/ b T VR AR, BRI B AR REAE 22 24 7 e mT AT o] 1122 70 o R J2 31 T ) P
G

(T. H. Tasues, 1. Y. Kopranos: {Dkcruyaraius HeQTIHbIX MECTOPOXKICHHUMN ) )

34. KOMITPECCOPHAS U INTYBHHHOHACOCHAS SKCILTYATAIIAS S 25 K AR K

ITpu KOMITPECCOPHOM 3KCILTyaTallMy TOIbEM KUAKOCTU U3 CKBAKUHBI IPOU3BOJUTCS TIPH TIOMOIIIU CXKATOTO
BO3/lyXa MJIM €CTECTBEHHOIO rasa. {EHEAT RN, AEB) T H i SRR ORI R At h R k. Coxatne
rasa Wid BO3/yXa IMPOMCXOAUT B OCOOBIX MAIMHAX, KOTOPBIE HA3BIBAIOTCS KOMIIPECCOPAMHU , OTKY/Aa M CaMbIil
CHOCO0 MOTHSITHUS KUAKOCTH U3 CKBAKUHBI IMTOMYYIHII Ha3BaHHE KOMIIPECCOPHOM AKCILTYaTAIIMH. K AR S B < [ R 4
SRR RIS AT I, X FPHLAR Y ABOR AL, PRI I PSR A X R i o <2 ORAPLD Kl

Kak mokasbiBaeT MpakTHKa IPUMEHEHHs KOMITPECCOPHON SKCILTYyaTUIIMU Ha GAKMHCKHUX ITPOMBICIIAX, 3aTPaThl
Ha O0OOpYIOBaHHE OJMHOM CKBaXWHBI (BKJIFOYAs YaCTh CTOMMOCTH KOMIIPECCOPHOH CraHIMH) B 3-4 pasa
HPEBBIILAIOT 3aTPaThl Ha 000PYI0BAHKE TITyOMHHOHACOCHOM CKBAXHMHBL [ A2 il FEA FH /28 SR (1 S BRAiE 0 T
H o CELE R AL iR 40 A e 1) 9 R IR R & 2 3 — 4 £ . Tlpu KoMIIPecCOpHOM 3KCILTYaTHIUN AL
nogséMa 1 T HehTH B CpelNHEM 3aTpayMBacTCsA 3JEKTPOIHEPIMH B IISATh pa3 OOJbIIE , YeEM IPH HACOCHOM
aKCIuTyataiuu. AT 28T R, SR V- By AL 0 f A 2 55 R0 5 £, Pacxon oHepruu Ha moabéM 1 T Hedru
OBICTPO YBETMYMBAETCA TIPH YMEHBIIEHAN Je0rTa CKBaKHH. (M-I B s/ DI, SR il i R A A PR AR D284 o
IMTosTomy 3KCIITyaTamus MaaoAeONTHBIX CKBaXXUH KOMITPECCOPHBIM CIIOCOOOM SIBJISIETCSI OCOOCHHO HEBBITOTHOIM. ]
I, FARZESRMETT RAG ™= B il 2R A G H
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DKcruyaTaiys HEPTSHBIX CKBAXKHH ITyOMHHBIMH HACOCAMHU SBJISETCS OCHOBHBIM M BEIYIIMM CIOCOOOM
Jo0b1un Heyty Ha poMbicnax Coserckoro Corosa; 7T /MiH H HY, YRITZE A il R BEARTH) L = 2K SRl /7 V%, cBblie
80% neiicTByromiero (hoHaa CKBRXXHH AKCILUTyaTUPYeTCsl TITyOMHHBIMU HacocaMu. 8 0 % LA ¥ TAEI#E IR
JFRH . InpokoMy BHEAPEHHIO IITyOMHHOHACOCHON IKCILUTYAaTUIIMH CIIOCOOCTBYIOT IIPOCTOTA KOHCTPYKLIUH BCEM
YCTAHOBKH , HECTIOXKHOCTH €& 00CIyKMBaHHs ¥ HEOONIBIIKME DHEPTETUUECKHME 3aTPAaThl HA MU3BJIeUeHNE HePTH. FE
FEEMNGE R, RS, SRIEFE AR D, X UERE T R IR A

Haynune cOBEPIIEHHOrO TEXHOIOIUYECKOrO IITyOMHHOHACOCHOIO 000PY/I0BaHHUS, CTAHKOB-Ka4asloK, HACOCOB ,
IITAHT MO3BOJISIET IPOU3BOIUTH TOOBIYY HE(TH U3 CKBAXKHH JI0 HECKOJIIBKUX COTCH TOHH B CyTKHU. 7% 5835 (IR H:
LA bl 52 flraE st 8% At R s B A P o ) A

I[Tpu HaIMYKUK TAKOrO 00OPYI0OBAHKS HET HEOOXOMMMOCTH B KOMITPECCOPHON JOPOrOCTOANIEN IKCILTyaTallUH.
ITocne (OHTAHHOTO MEPHOIA SKCILUTYaTallH, MHHYsS KOMIIPECCOPHBIH Croco0 J00buM HEGTH , CKBAKHMHBI
HEPEBOIAT Ha KCILTYaTAMIO IIIyOMHHBIMU HacocaMu. L& TIXFl ik, AT BT B MR8 FR T AWER
MR G, AZ AR, TR U BRI R

Huxe npuBesieHa cxeMa INyOMHHOHACOCHOH ycTaHOBKM. I [HIZIH Wl & IR R & n 8. B ckBaxuny Ha
HACOCHBIX TpyOax muamerpoM 11/2-4 7 Ha riyOWMHY HWDKE YPOBEHs KMIKOCTH CITyCKAKOT LWJIMHIP HACOCA, B
HIDKHEH YaCTH KOTOPOTr0 YCTAHOBJIEH MPUEMHBIN KJTallaH , OTKPBIBAOIIMNACS BBEpX. O FIMAMMITEE 1 1 /
2 — 4 BT RN, WRBEAR TR, AR R AR EATITI AN ], 3aTeM Ha cieMaIbHBIX HACOCHBIX
IITAHraX BHYTPh HACOCHBIX TPYO CIYCKAKOT MOPLIEHD , HA3BIBAEMBIN IIyH)KEPOM, KOTOPBIA M YCTAHABIMBAIOT B
HUIMHApPE Hacoca. SR Ji 14 1 AT ) filiyih 8 Y BN — S ISR ZE FONG 28, I 28 2 e AE AL Y

[LnyH)Kkep MMEET OJMH WM JIBa KJIAlaHa, OTKPBHIBAIOLIMXCS TOJNBKO BBEPX , HA3bIBAEMBIX BBIKHIHBIMH WIIH
HarHeTaTeNnbHBIMU. ATZEMMH A 1 — 2 AN EAT AW MRITT, AU @83 AR T7].  BepxHuil KoHel ITaHD
MPUKPETUISIOT K FOJIOBKE MEPEHEro Iieua OanaHcupa cTaHKa-Kauamke. FEA A (19 g ] s 2 fl g dL il 2 a0 sk
. Jlns HampaBieHWs KUIKOCTH U3 HACOCHBIX TPYO B HE(TEMPOBOJ U MPENOTBPALICHUS €€ Pas3uBa HA YCThE
CKBa)KMHbI YCTAHABIIMBAETCS TPOWHKK M BBILIE HETO CABHUK, YEPE3 KOTOPBIH MPOIYCKAETCSA BEPXHSAS [ITAHTA WA
TIONMPOBAHHBIN IITOK. A FEVR AR M A 5 1 BN, AP BRTEI: DWW 2eds—A> =0, 75—l B2,
TR b AT BOEAT 7L AR

Jlns mpuBoOjia B JISHCTBUE TIIyOMHHOIO HACOCA YCTAHABJIMBAETCS CTAHOK-KA4alKa, B KOTOPOM BpAIaTENIbHOE
JIBUJKEHHE , TIOJy4aeMOe OT JBHMIraTels MPU MOMOLIM KPUBOLIMITHO-IIATYHHOrO MEXaHH3Ma M OaJaHCHpa,
npeobpasyeTcst B BO3BPATHO-TIOCTYIIATENBHOE JBHXKEHHE , TIEPENABAEMOE TUIYHIKEPY TIIyOMHHOrO Hacoca. 3 —
E LT ARG SR, (5 BT MREATREE AR, d RSP LRl A R e e is st R it s 8l e S48
HHEMAEZE . Tlpu xome MuiyH)Kepa BBEPX 01 HUM 00pasyeTcsl pa3speXkEHHOE MPOCTPAHCTBO , BCACHIBAIONIMMI
KJIalaH OTKPBIBACTCS M JKUJIKOCTh M3 CKBKHUHBI MOCTYIAET B IIMIMHAP Hacoca. F:FE[ Ligahit i, 7 FiiE
TRIEZEN, WARITIITIF, WA MIFEANZR . B aTo BpeMs KialaH Ha TUTYHXKePE 3aKpBIT JaBIeHUEM CTON0A
JKUJIKOCTH, HAXOASAIICHCS Hal HUM. X, FEZE R T4 T8 N SRR I & i e i . EAEZE W N iz sl e,
W R TIPSR TR DT A R OGBS T T4 28 B IRTT4T 9, wim A& . Tlpu 304e mimyH>kepa BHU3
NpUEMHBIA  KJIAaH T0A JABEHHWEM >KUJIKOCTH 3aKPBIBAETCS, a KIalaH, PaCHOJOKEHHBIH Ha IUIYHXKEPE,
OTKPBIBACTCSI U KHIKOCTH MOCTYIIAET B HACOCHBIE MPYObL K A FEFEUR A ARAEUEAT [ LA R WIE3), BT IERRKIZES)
WFEF, —esE RIS A A M . Tak kak uryHxkep Bc€ BpeMsl COBEpIIAcT IBHIKEHHE BBEPX M BHU3 , TO
[PU KaKIOM XOJI€ HEKOTOPOE KOMMYECTBO JKMIAKOCTH OYET MOCTYIATh B HACOCHBIE TPYObL YPOBEHB KHIKOCTH B
HACOCHBIX TPy0ax MOCTENEHHO OyIET IMOBBINIATECS M JOCTUTHET YCThs CKB@KUHBL Ilocie 3TOro HauHETCs
HEPEJTUB KUIKOCTU U3 HACOCHBIX TPYO B BBIKMIHYIO JIMHWIO. il P (IR0 T2k 1 o s ik T4k Ml
i 3 A

(A. Y. Xyxos, B. C. Uepros, M. H. Basznos, M. A. XKXykosa: {Dkcruiyaraims HeQTIHbIX MECTOPOXKICHHUMN ) )

35.METO/JbI 1 CUCTEMBI IIOJAEPKAHUS IIVIACTOBOI'O JABJIEHMS (7 £t 22 [k 71 /i R 48

B nacrositiee Bpemst Hanbosee 3GPEeKTHBHBIM U PACIPOCTPAHEHHBIM METOZIOM YBEIUYEHHS TEMIIOB 0TOOpa
HedTH M3 TUIACTA W TOBBILICHUS KO3(D(DUIIMEHTOB HEeTEOTaun ABISETCS MOJIEPKAHNE [IACTOBOrO JaBJICHHUS
3aKauKOH BOJBI , (MJIM ra3a) B IutacT. H A, & RiMH i 42w A i RIBCR I A 28 B B 1 i H ) #iZ2K (OR)
M INE AR )

[To croco0y pas3nuyaroT 3aKOHTYPHOE , TPUKOHTYPHHOE M BHYTPUKOHTYpHOE 3aBomHeHue. MRk i 7K 77 1% 1A
[, NATHEAEAK S LSRN K LG K R EK.

ITpu 3aKOHTYPHOM 3aBOJHEHUM HATHETATENbHBIE CKBAXKUHBI , Yepe3 KOTOPbIE 3aKaYMBAIOT BOAY B IUIACT ,
Pa3MeIIaoT 32 BHEIIHUM KOHTYPOM HE()TEHOCHOCTH IO NIEPUMETPY 3aJICKHU B 30HE, 3aHATON BOMOM. EINZkAMEIK
I, VR A0 T KA IR Sk e, 7R i G LAANTHE /K AN )2 37K 3F . Jlnauio HarHeTaHus (T.e. JIMHUIO ,
MIPOXOJIAIYIO Ye€Pe3 HATHETATENbHbIC CKBAXKHUHBI ) PACIIONATAIOT HA HEKOTOPOM PACCTOSIHUM , KOTOPOE 3aBUCHUT OT
psna dakTopoB. /K (AR F I EKI—44) MERRT LM #E. K HUM B nepBylo ouepenb OTHOCHTCS
CTETCHb Pa3BEJAHHOCTH 3aJIeKH: YeM OHA JIydilie , TeM Oojiee JOCTOBEPHO OMPEIETICHO MOJ0XKEHHE BHEIIHETO
KOHTYypa HEe()TEHOCHOCTH, Y€M Kpyde U BBIICP)KAHHEE 0 TONIIMHE IJIACT , TEM OIIMKE K KOHTYPY MOXKHO
pacrionaraTb CKBaXUHbL 56, TSI EIRFR R —MRE . s SRR ST, sUBRBE R 2 & 2 St &
W7 s HhZBRBEDY , RIS AT, BAE A K B i i . B 9TOM citydae BEpOSTHOCTh HAXOMKICHHS
HATHETAaTeTbHON CKBAXHUHBI B HE()TEHOCHOW YacTH ruiacta Oy/eT HauMEHbIIeH U , KpOME TOro, (PUIBTPAIHOHHBIE
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COTIPOTHBJIEHHS TP JABMKEHHH BOJBI OYIyT MUHUMAIBHBIME , YTO CIIOCOOCTBYET TOBBINIEHUIO (P (HEKTHBHOCTH
HarHeTaHMSL /X FPIG I RO S 2 B MR RN, KRB I B IERE Ty ey, XA B T4 v KR

PaccrosiHME OT JIMHWM HATHETAHHA JIO BHEIIHETO KOHTYpa 3aJI€XH 3aBHCHT TAKXKe OT PACCTOSHHS MEXKIY
HArHETATENbHBIMU CKBRKHHAMH M BO3PACTAET C YBEJMUEHHEM MOCieaHero. M7k £k 2 3 Jek 4 M i 12 Sk 1 BE 25 th Bk
TEEAKHZ B, IR S (M3 20 ik . BpluomHeHUs 9Toro TpeGoBaHMUs CIOCOOCTBYET COXPAHEHHUIO
(dbopMbl hpoHTa BEITECHEHHS 0e3 00pa30BaHUs PE3KUX SI3BIKOB BTOPIKEHHUS BOABI B HEPTEHOCHYIO 4acTh. £ £iX—
ZURE B TREKIKETHT TR . PacnonoxxeHne TMHUM HarHETaHUs 00YCIIOBJIEHO U PAacCTOSIHEM MEXY KOHTYPOM
He(TEHOCHOCTH ¥ IEPBBIM PSIOM JOOBIBAIOLINX CKBAXHMH H T.IL. 1] AN AE T /K X6 il 2 5 Z 5 8k . Srail g fnss —
FER I 2 T FR) e 2 o 20 VK e A

Ipy TPUKOHTYPHOM 3aBOJHEHHH TPOUCXOIUT OOJiee MHTEHCHBHOE U YCKOPEHHOE BO3JIEHCTBHE HA 3aIEXKb.
FEDGEE KIS, Hof 55 32 (0 V8 R 20 S 3 p . B 9TOM cilydae HarHeTaTelbHbIe CKBAXKUHBI PACIIONATAIOTCS B 30HE
He()TEHOCHOCTH B HEMOCPECTBEHHON OIM30CTH OT BHEIIHETO KOHTYpA. X I K I T i AN il S & st s
DTOT METOJ 3aBOJHEHHS PUMEHSETCS MPH TJIOXUX KOJIUIEKTOPCKUX CBOMCTBAX BHENIHEW BOJOHOCHOM 00NACTH U
IpH HeOONBIIUX pa3Mepax 3a’meku. 7Lk k3 /K #h DX figf BAE g AN i 0y 9 1h0 FAAS KN, SR X R K 5% K
HEJIOCTATKaM JIAHHOW CHCTEMBI 3aBOJHEHHs OTHOCHUTCS Oosiee OBICTPOE , YeM TPU 3aKOHTYPHOM 3aBOJHEHWH,
00BOTHEHUE JOOBIBAIOIINX CKBAKMH. H i 2 ANE 7K S PR 7 A i HE /K A X A 2K R e A Bk i

BHYTPUKOHTYPHOE 3aBOJHEHHE MOXKET OCYIIECTBIATHCA PAa3IMYHBIMU CIIOCOOAMH B 3aBUCHMOCTH OT
B3aMMHOTO PACIIOOKEHHUS HATHETATEIbHBIX U JOOBIBAIONIMX CKBAXMH. R HyE KR H WA AL S, &R 5vkmT
PASEILIA % TR /K. PasmuuaroT IUIONIaIHOE , 04aroBoe, M30upaTenbHoe OII0YHOe 3aBOHEHHE , Pa3pe3aHue 3aIekKu
pAlaMK HarHETATENbHBIX CKBOKUH (JIMHEWHBIMU WM KPYTOBBIMU). ‘& HJ 23 A THIAE K FFLEK . P X B 2Rl
MIRZEKIE (ETEBETE) YikihiE. CucTema 3aBOXHEHNS JOJDKHA 00ECTIeUNBATh 1BA OCHOBHBIX YCIOBUSL. 17K %
GERZPRAE WA E 4. Bo-miepBbiX, 3GQEeKTHBHOE MOJIEPKAHUE [IACTOBOTO JaBJICHHS BO BCEX TOYKAX 3aJICHKH.
B, ARHLRFE AN S A S )E K s . TloaToMy HarHeTaTeNnbHBIE CKBAXKHHBI JOJKHBI BCKPBIBATH BCE
HPOJYKTUBHBIE NMPONIAcTKH. [, /K I N % 8 JF Jr 75 77 il /2 . Bo-BTOpBIX, OCTHXKEHHE MaKCUMAabHON
He(TeOoTnauy, ISl Yero BRITECHEHHEM He(TH BOJION JOKHBI OXBAThIBATHCSA BCE TOYKH IIacTa. 5 —, IS K™

T, AU, A AR NAZAL T KRl KRS o

36.TEXHOJIOTHYECKHME CXEMBI HACOCHOM CTAHIMM % )i (] 1~ 2k i
[Tpu HaIMYKUKM HECKONBKUX HACOCHBIX arperaroB OHM MOI'YT OBbITh COEAMHEHBI TTO-pasHOMy. 1T JLANAEAL I,
EAT LA AR R K 7 2% . MokHO 00BeJMHUTE MEXKIY CO00 COOTBETCTBEHHO BXOIHBIC U BHIXOMHbBIC MATPyOKH
HacocoB. T] LAAR W A If 2 2 [k 11 (A0 FRHEH (R & . Takas cxeMa coeIMHEHHsI Ha3bIBACTCS MapasuieIbHOM.
AR EEE AR AP . B sTom ciydae oOmias momada CyMMHPYETCs M3 MOJad KakJOro Hacoca, a
b depeHIIMANTbHBINA HAMOP 7S BCEX HACOCOB OJIMHAKOB M COOTBETCTBYET HAIIOPY OIHOrO Hacoca. XM, RN
wHEET YRS HE, TANENZERERE S - FHRIFET AN EMNEL. [ npenorspalieHus NepeToKoB
KUJIKOCTH M3 OJIHOTO HACOCa B JIPYrOM M3-3a PasHUIIbI IAPAMETPOB HACOCOB MOCIIE BBIXOIHBIX MATPYOKOB HACOCOB
IpeycMaTpPUBAIOT 00paTHbIe KnamanbL A T By ik i T ZE IS 500 72 i A WA N — AN 1) 5 — AN RIS TR, 71
(23 EMHLAE R ME (3 HmE. IMapamensHas cxeMa COeUHEHHs UCTIONB3YETCS JUTS TTOMMTOPHBIX
HacocoB. JEPAA ] TIERMEFE . B oToM ciiedae oHa MO3BOJISET TPU TpeOyeMOM HEGONIBLIOM MOANIOpPE (HATIOP
OJIHOTO MOMOPHOIrO HACOCA) MOMYYHTh OONBIIYIO TOAAUy 33 CYET CyMMUPOBAHMS T10/1a4 HECKOJIBLKHMX MOAMOPHBIX
HAcOCOB.XIN, EREAVIETR ZDVFEROIL T MR RD, MREETUAN T2 i tH =10 S AT R4S BIR R 4
. Ilpu nocnenoBaTeNbHOM cXeMe MOTOK HE(TH MOCTYIAeT W3 KOJJIEKTOpa B MEPBBIM HACOC W 0OpaTHO B
KOJUIEKTOP, ITOTOM BO BTOPOM HACOC U MOCJIE HETO B KOJIEKTOP | T.0. {EH A, I MR Wi 28— R IFIR
(M]3 58, RE, WHE SAFEIFERZ FRm A% . Ha crydaii BeIBoJa Hacoca U3 pabOTHI MapajuieIbHO HACOCHOMY
arperaty MOHTUPYETCS YYaCTOK KaJUIEKTOpa C OOPATHBIM KIIAIAHOM, TO3BOJISIOIIMM MPOIMYCKATh MOTOK MUMO
Hepabotaromero arpeata. A T T4 B, 25 IR 23k T Boii g W) IR LBV, 3N S g [ R A sl ek A
TAERIAYA . Tlomaya BCEX HACOCOB MPH PaboOTE MO ITOM CXEME OJMHAKOBA M PaBHA MOJaye OJHOrO Hacoca , a
b depeHIIMATBHBIA HATIOP YCTAHOBKM COCTABJIAET CYMMY HAIOPOB TOC/IEN0BATEILHO PAbOTAOIIUX HACOCOB. i
P X —CTARIN, P a4 R AORARSE R, JFAE T — ARSI H B, 02 B AR 22 5 M S FRIER AR SR S B VR
IIpu OIMHAKOBBIX XApPAaKTEPUCTHKAX BKIIOUEHHBIX IMOCIEIOBATENLHO TPEX HACOCOB JIABJIEHHUE IMOCIE KaXKIOro
Hacoca J00ABIIAETCS Ha OJIHY TPETH JAABIEHUsI, PA3BHBAEMOr0 BCEH HACOCHOW. 1 HREIEH A = MR ML RE—FERT, 43
AR R e N, SR SR 19 173, TlocnenoBatenbHast cXxeMa BKITIOUCHHS HCIIONb3YeTCsI
JUISl MATHCTPAJIBbHBIX HACOCOB U MO3BOJIAET MOJNYYMTH BBICOKOE JIABJIEHUE B TPYyOONPOBOJIE, TPEOyeEMOe JIsl oa4u
He(TH 10 creaytomelt cTanmmu. A3 IPRIE RS N T 42 I GE (8 a7 b AR AR KR Hs 1, 3XAN sy S 484 ihaniz
BN AR EMNE ST
HauGosee mpocrast cxemMa BCEro MarucTpajibHOro He()TENPOBOIA MOXKET OBITh MPEACTABIIECHA B CIIEAYIOIEM
BHIE. B4/ NI T8 1) f5¢ ] AR R AT LU R I /3K Xpansiasics B pesepByapax He(Th 3a0MpaeTcs MOANOPHBIMU
HACOCAMH, KOTOPBIE IOJAIOT €€ Ha MPUEM MarkCTPaIbHLIX HACOCOB. it HIHE FF (A7 WA e T S 3R TH I F b R S 22 1
Pl E . MaructpaibHble HACOCHI CO3/IAIOT ONMPEIENEHHOE JaBIEHHE XKUIKOCTH B TPYyOONPOBOIE, KOTOPOE
CHIDKAETCS IIPY TIePEMEICHHUH KUIKOCTU B TPYyOOIpoBOAe. fEAIHE 1 H il 42/ A — @ WA IR ), 1AM g bl
o E PR R AT B, B xoHIe TpyOOIpoBOIa UMEeTCsl pe3epByapHBIi MapK, Ky/a IMOCTynaeT HepTh U3
TpyOonpoBona. EHmE ¥ A — M, A Al EE R W A, YenoBus paboThl 3TOH cXeMBbl COCTOAT B
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CIICAYIOMIEM: Pa3MEIICHHE Pe3ePBYyapoOB OTHOCUTEIHFHO IOIIOPHBIX HACOCOB 00ECICUMBACT HEOOXOMMMBIH 3amac
MO MaJeHUI0 JUIS PabOThl IMOAIOPHBIX HACOCOB; JaBJICHHWE , CO3/IaBacMO€ IOAIOPHBIMH HACOCAMH, BBIIIE
KaBUTAIIMOHHOTO 3aITaca MaruCTPajJbHBIX HACOCOB; MOAAYM MOAMOPHBIX W MAarUCTPAIbHBIX HACOCOB OJHM3KH APYT
K JPYTY; IaBICHHUE , CO3aBaEMOEC MATHCTPAIILHBIMH HACOCAMH , TOJDKHO OBITH JTOCTATOYHBIM IJISI IPEOOICHUS
COIIPOTHUBJICHHUS B TPYOOIPOBOIE 10 Cienyrotent craniun. X MK TAESAAT LR LAt At A X T HE 2= (047
LAY B DR UE A2 AR 8 A CRAUE WEVE S AR B s WEVE S Hs g 0 v - 32 ROV By B R 20 1) 1 B A
PR S AR AR R B DAAIRBTIR 1) — S0k Ayt 7 3 HOREL )

OOmas TexXHOMOrMYecKass CXeMa JKCIUTyaTallMOHHOTO y4yacTKa He(TEeNpoBOAa BBHINVLIIUT —CIIETYIONIHAM
obpasom. — B B S TE M X F .  Ha madansHON cTaHuMM HE(TH 3a0UpaeTcs W3 pe3epBYapoB
MOATIOPHBIME HACOCaMH, PaOOTAOIIUMH I10 MMAPAIUICIBHON CXeMe COSIUHEHHS , W MOAAETCSI B MAarUCTPaIbHYIO
HACOCHYIO, B KOTOPOH YCTaHOBIIEHBI 4 HACOCA, COCICHEHHBIX TTOCICA0BATENBHO. 7F A1) U ¥t A7 i1 4 I 15k 4 1 252 Ak
FERSETE, JFEE R s, IRl 2edE 4 AN EE . Ha BeIXome HacOoCOB MMEETCs peryHPYIOIIU opraH ,
OTKyZa He(Th IO TpyOOmpoBOxy Mmomaéresi Ha MpUEM CleAyIOIIe MarucTpaibHOM HacocHOW u T.1. , T.e. HIIC
paboralot 1o cxeme “m3 Hacoca B Hacoc” . {EFEMH A — M ibilbe s, MIBEAT A b B BN N — M
SN, M U, HNCZ F AN — AN B — AN AR R AR o

37.HAYYHO-TEXHUYECKAS KOH®EPEHIIHASA. “ AKTYAJIBHBIE IIPOBJIEMbBI COCTOSIHASA A
PASBUTHS] HEOTETA30BOI'O KOMILIIEKCA POCCHM”  F %% B KA K 22 o “ B Wi A7 i R AR R AN A e
AR )

C 11 mo 13 okrsuips 1994 r. B TAHI" um. Y. M. I' yOkuHa npoXxo/uiia HAyYHO-TEXHUYECKasT KOH(EPEHIIHSI

“ AkTyanbHbIe TIPOGIEMBI COCTOSHUSA W Pa3BUTHs He)TEra3oBoro Komruiekca Poccun” , mocBsménnas 70-IeTHio

MEPBOTO BBITYCKA POCCUHCKUX MHKEHEPOB-HEPTIHUKOB. 1994 4 10 A 11 HA 13 HYEU. M. 4 B A KRR AR

FETETE N WA IRIR AR IR A RE AL i) J RS Ky, IR 2t AL S P Wrf il TAEE o O
B B mEAE R 70 ST R I

B pabore xoH(pepeHIIMN NMPHHLIA y4acTHEe PYKOBOMUTEIH W BEAYIIUE CHEHHUATUCTH 93 mpeanpustuil u
opraHmu3anuil He)TerazoBoro mpopwuis, a Taxke By3oB Poccun, Ykpannel, Ya3axcrana Monronmuu u [epmanum.
ARAR AR 93 M MEMIZHZU LA Wy 522, megs it . ST RE E O E S M EZ L XS I T K&,

Ha xoHdepeHIIH CO BCTYMUTENBHBIM CIOBOM H JOKJIAJOM O MOATOTOBKE HAYYHBIX W WHXKCHEPHBIX KaIpOB
it HedTerazoBeIX orpacieid BeicTymma pektop [AHI-a . mpod A. U. Bmagumupos. OH OTMETHI , YTO B
HACTOsIIIIee BpeMs HE XBaTaeT CIICIHAJIMCTOB C BEICHIMM OOpa3oBaHueM . [lepecTana CyliecTBOBaTh OTpaciieBast
CHCTeMa IOATOTOBKH KaHIUAATOB M JIOKTOPOB HAYK 4Yepe3 acHUpaHTypy M JIOKTOpaHTypy. Ha mpeampusTasx
BBICOK IPOLIEHT PYKOBOAMTENCH, HE MMEIOIIMX BBICIIETO CIIEIHATILHOr0 oopasoBanus. Hampumep, ecu ceiigac B
Poccun Ha kaxesie 1000 padoraromux B Heh)TEra30BOM OTpaciay MPUXOTUTCS TUIIb 300 Y4eI0oBEeK C BHICIINM HITH
CpeIHUM crelnuanbHbIM obpasoBanueM, T0 B CILA ewe 10 ner Haszan ux 060 500. K4 b, FEILAMARRS KM
AL BERA L IR IR BOF R T T 5% T iR AR R R TR IR ) R o AR, H A2 wss
BEMNER ) MM, @O AL LA G TR LR 2 L B AR R Ak, B % a5
NVHE AT TR LR S G, iR H AT e ke — T2 A iR AR U AR A 300 A szid mds el 45
TAPEE R, B ALESEEERT GIFERAD seik®] 500 4.

Bo Bcex pa3BHUTHIX cTpaHAX MOTPEOHOCTH B CIEIMAIMCTaX C BBICHIMM OOpa30BAaHUEM U COOTBETCTBYIOIIHX
00pa30BaTENbHBIX YUPEKACHHUIX PACTET MO MEpe TEXHOJNOTM3aluu OOIIECTBa, U YeM BHIIIE MPO(ECCHOHATBHBIN
YPOBEHb PabOTHUKOB, TeM S deKTuBHEE paboTaroT npeanpuatus. (LA KIRIEER, MEHSHT 2, W2idm
SEHE WL AN BOE T TR R WAERI, AR A SR AT, Al i AR SR M8

Hamee mpod. A. M. BramumupoB OCTaHOBHJICS Ha BOINPOCAX COBEPIICHCTBOBaHUS (OPM WM METOIOB
00y4eHUs CTYJCHTOB W aCHUPAHTOB. [IOBEHIMICHUIO YPOBHS MOATOTOBKH CIICIIHAIIICTOB CIIOCOOCTBYET BBEICHHUE
NPUHIMIMAIGHO HOBBIX YYEOHBIX IUIAHOB , COOTBETCTBYIOIIMX MHOTOYPOBHEBOH CTPYKTYpEe BBICIIETO
00pa3oBaHus , BKIFOYAIONICH MOATOTOBKY 0akalaBpOB, HHXKCHEPOB U MAarMCTPOB. JTa CTPYKTYpa MPEIOCTaBIIIET
By3aM OOJbBIIYI0 CBOOONY B pead3alliil CBOMX OOpPA30BATEIbHBIX KOHIIEMIIMHA M CIIOCOOCTBYET BKIIOUCHHUIO
pocCHIICKOH He(pTera3oBOM MIKOIBI B MEPOBYIO 00pa30BaTENbHYIO CUCTEMY. Il YCIENTHOro pelieHus KaapoBoii
MPOOJIEMBI B CTPACIIH HEOOXOMUMO, YTOOBI CPETU CTYJCHTOB OBLIO OOJbIIE MOOAEKH U3 He(TEra30J00bIBAIOIINX
PETHOHOB , TaK KaK OHM JIy4IlIe JPYTUX MPEICTABJISIOT CBOIO OYIYIIYIO CHEIUANLHOCTh. AKaaeMus J00UBaeTCs
sToro Omaromapst 3pQeKTUBHOH paboTe ceTH y4eOHO-KOHCYJb TAI[MOHHBIX ITyHKTOB IO TOMUYHOH JOBY30BCKOH
MOJITOTOBKE , KOTOpbie co3manbl TAHI oM mouTH Bo Beex paiioHax HedTerazomoosruu. B j5, A.W. kI KIR % X
WENT U 583 N ZR R 22 AR R AR WA R VA A DG . SR B G a530E 2 frgitt), BdEREgese . LR
Tt BT B B VR S RE T IR/ I3 o X — S5 i SEB B R BE ML e i T AR A e 2 gk 17
WA I R EE AR E R R AR o D 7 ORI i SO 5 1m0 A, A 20 R 2 A v g ke Al R AR OT
SR (AR N EcE, AT e b A AT Gt A B ORI Tk AR R T 31X — s IE 2R BEE IR I SN
AR A RGN A, LA IR R I LTPAE T A il RAR T R X BB T 1A 19

CoBpeMeHHBIM IPOOIeMaM CTPOUTENHCTBA HeTera3oBoro Komiiekca Poccuu u ero BeIXoia U3 KPU3UCHOTO
cocTostHMsI ObUT MOCBSMIEH noknaa mpencenatens npasnenus [ W. IImans. OTMETHB DOCTHKEHUS OBIBIIETO
MunHepTEra3cTposs B CO3JAaHHM TPYOONPOBOIHBIX CHCTEM , OH O3HAKOMHJ C NpPOrpaMMON pa3BUTHUS
HedTerazocTpouTenbHOi oTpacnu Poccuu. Tak, B Omipkaiive rofsl MPEACTOMT MOCTPOUTH T'a30TPAHCIOPTHYIO
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cucremy Sman-EBpoma. [TorpedyeTcs cTpOUTENECTBO MaruCTPaIbHBIX Ta30-, HedTe- M KOHICHCATOPOBOIOB IIPH
OCBOCHHUU KPYITHBIX MECTOpOXKIeHUH Ha menbde bapennesa mopst u Caxammua. FEFE4 F . W it 2 /R 4R 5 H BA
I B3 20 A YRR A R e S e 52 S A LR B T BILSEE 1R A o AR HH T A W R AR U B B S ST il 5T AR G A
WG, AT P WA R AR R U A TR XA, AERTJUAE, R II A B BOHERS 2R — BRI AR s R 4e )
550 BT R CAB ST R BRI IE AR 5 IO, R 2 i TR =R SR AR ATv E E

Hanee T. W. llImane oTMETHN , 9TO KpH3UC B He(TEra3oBOi OTpaciy HPHBEN K PE3KOMY COKPAIICHUIO
CTPOUTENBCTBA TPYyOOIPoBOOB. CTPOUTEIBHBIE OPraHU3aI|H MOTEPsUTH 2/3 CBOMX KaJpOB, TEXHUKA IIPOCTANBACT
u crapeert. [ mpeononeHuss KPU3UCHON CUTYAIlMH B OTPACIH HEOOXOIMMO MPOBEACHUE B3BEIICHHON MOIUTHKH
MPUBATH3AIMH U aKIMOHUPOBaHM Hano OCTaHOBUTH M HEKOHTPOIHPYEMBIH pacmaa HedTerazocTpOHTENbHBIX
opranm3anuii. Cienyer moOuBathCsi (HUHAHCHPOBAHMS pabOT U3 HEOIOMKETHBIX HHBECTHIIMOHHBIX ()OHIOB, a
Takxke 3a Cu€r (heepasbHOro M MECTHBIX OIOKETOB ¥ MPUBJICUYCHISI MHOCTPAHHBIX MHBECTHIMA. $%45, .U,
IRFRHE, AR SR A HL S B30T it A R W 2R gk RV TRR T 2/3 TR, BRI, 2. h T
AT RAR R T TRISEH VIR, 2007 FESEATRAA I AR AR I BUAR o S5 LA il R AR R BB T TR TCIE TR . M%)
G NARABBESE P A3 BN, BLSAEEIBH R 7 0 BURIW 5 A1 %

[lepcrieKTUBBI pa3BHTHS TA30BOH IPOMBIILIICHHOCTH OBLIM PAacCMOTPEHBI B JOKJIANE 3aMECTHTEIS
npencenarens npasinenus PAO “Tasnpom”  B. B. T'emuzoa. OH MOAYepKHYI, uTO POCCHSA-O/IHA N3 HEMHOTHX
CTpaH MHUP3, TOJHOCTBHIO YIOBJICTBOPSIOMIMX CBOHM HOTPEIHOCTH B JHEPropecypcax M IKCIOPTUPYIONIMX Tra3 B
Ipyrue cTpaHbl. B Omkaiimme romsl mpupocT ao00dM rasa OyneT MpOHUCXOAWTH 3a CUET HapalldBaHHS
MamHocTer Ha SImOyprckom, FOOmielinom u KomcomonbckoM MecTopoxneHusx. IlpemycmarpuBaeTcss BBOI B
pa3paboTKy psijia HOBBIX MECTOPXKACHWH. BoJbllie HAaNEeKAbl CBS3aHBI C OCBOCHHEM pPECypcoB MH-oBa SImanm u
menbda ceBepHbIXx Moped. OH, B YacCTHOCTH CKa3ay, 4TO (pOpMHpOBAHHME IPHPOAHBIX YIICBOIOPOAOB, €CIIH
HCXOIUTh U3 ATOW THIIOTE3bI, MOXKET UATH KaK Ha 0a3e mpeoOpa3oBaHUsl OPraHUYEeCKOro MaTepraia Ha CTaIusx
JMareHe3a W KaTareHesa, Tak WM 3a CY€T NIyOMHHBIX MCTOYHHKOB, PEATU3YIONIMX MUHEPATBHYIO CXEMy CHHTE3a
yI1eBOAOPONIOB. EARK B W RAR A TNV BAm A7 B 24 W) B2 ) B L B L HIK A I AR 35 o e W) 17 AR AU ML R A RE i S5t
b s IR Y, A2 M BE 58 A F B ) B SR O 1) FOA B 5K DR AR AR L ABAZ W E R —. BT
AMBYprCKum,06uneiHbii Fl Komcomonbckuidill Fl (FFR) J1 B I35, Sl JUSE RAR A FFR B8R Al K . e xF—&
HUEIh I TT A o TERG IR RN AR K G 2R SR R T AR 2t AR RO A B A, LR b, SRR X — R, 7E AR
FAER AR AAE R B, RIRIERE BETE A ML AR A ZEAt b=, NRETE DR BUE & AT PR R S L 5% Ao

HaydHO-TeXHHYeCKOMY TpPOrpeccy B TEXHOJOTHH IOBBIIICHHUS HE(PTEra300Taaul IIACTOB ObLI MOCBSIIEH
noynan 3as, kagenpoir [AHTa, npod. M. T. Mumienko u reHepansHoro aupekropa “ Hedreormawa” B. IL
Gunurmosa. [IpoananusupoBas 3G HEKTHBHOCTE Pa3IHMYHBIX METONOB HUTCHCH(UKAIUK JOObYH HedTH U rasa,
OHHU OTMETHIIH, YTO MPHU pa3pab0oTKe MECTOPOXKACHUI BO3HUKAET PsII MPOOJIEM, CBA3AHHBIX C HEOMPEIEIEHHOCTEIO
OCTaTOYHBIX  3aacoB  HE(PTH, HEIOCTATOYHBIM OXBAaTOM IUIACTOB  BO3ICHCTBHEM, HEPEryIUPYEMOIt
O0OBOIHEHHOCTHIO, CHIDKCHHEM IPHEMHUCTOCTH CKBAXKWH, CIOXKHOCTBIO PEryIHPYEMOrO BBHITECHEHUS HE(DTH W3
HEOJHOPOIHBIX MO (HIBTPALIMOHHBIM XapaKTEPUCTHKAM ILIACTOB, CTa00I TeoNOrHYecKOl H3ydeHHOCThIO. s
MOBBIIICHUS He()TEra300T/Aa4H ILIACTOB HEOOXOMUMO: [ 37 A7 JHI R SRS K22 I — AL 38T 3= AT 202U . T.OKSERA
FERA AR BB L N 2 LB AR T U2 B 2 B TR SR SR 2 R A HORBE D ) . 2087 1 sy
TR TIF RIS MINERA AN 25, G, fEMEIEARN, P TRZ R, i, R A wE, e
P RV AN AL, MECLHE AR &, i RIS, AR DB TN S R 2 i S5 g A il R S 2%, ARAIC A
FFFIRERE o h T 3 s 2 A A T R AR AU R A U 3«

Co3nanre HOBBIX TEXHOIOTHI HHTEHCHU(HUKAIIUH BBIPAOPTKY 3armacoB HEQTH U ra3a; 5l A il KR S 4k e
FERIIH T E:

CoBepIICHCTBOBAaHHE TEXHHYCCKON 0a3bl pealii3aliy TeIUIOBEIX METOIOB BO3JICHCTBUS Ha IUIACTHL; 5t 35 S il
POTEAE 12 B AT Al

BHenpenue MeTona BOIOra3oBOro BO3JCHCTBUS, MPUMEHEHHE KOTOPOTO CICPIKHBACTCS HM3-32 OTCYCTCTBUS
OTEUECTBEHHOro 000pynoBanmsy;, | i N /KA AE, B E =R AL, AUXRh 772 148 FH 52 30 FR s

Co3nanue 0TeUeCTBEHHOr0 BOIOPACTBOPUMOro MOJIMMeEpa sl UCIIONB30BAHMSI TPH 3aBomHeHuy; HHiliE 7K H
[ P KR S

Pa3paboTka TEXHOJIOTMH OTBOCHHS MECTOPOXKICHHH TKENBIX HepTed Ha OCHOBE HArHETaHUS
TETIOHOCHTENer; AT FT LUIIE (R D4 HEth (K B i FH (0 T A T2

W3yueHne MexaHW3Ma BBITCCHCHHS YIIICBOMOPOJOB W3 IIACOB W BIUSHUS KapOOHATHBIX KOJUIEKTOPOB HA

3 dexTHBHONTE 100U HeDTH U Ta3a. A FTA M B H s IR 2R TR R b e 20 TR SR AR R AR R IR 5

38.MMOJrOTOBKA BEICOKOBSI3KHMX HE®TEM K TPAHCIIOPTHPOBKE I1IO TPYBOIIPOBOY
FeR A A T S i A A
Pa3pabateiBaroTcss 1 B TOM WIJIM MHOM CTENICHH MPUMEHSIFOTCS CISIYIONINE CIIOCOOBI TepeKkadku HedTeld u
He()TenpoyKTOB 10 TpyOonpoBogam: IE7EMFITIFAERERIRL L B AEAEAEH N 218 T8 Fnd A A vt b 9 7 ik
C momorpeBoM Ha TOJOBHOM M MPOMEKYTOUHBIX CTAHIUAX (Topsdas mepekauka); 7& & i Fllal el g7 ik (4
LiTpe 9N

C IoAO0rpe€BOM IMepea HaCoCaMu TOJIOBHOM HACOCHOM CTaHIUM WU IMYTEBbIM MIOAOTPEBOM B prGOHpOBOL[e;
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FEREN T 4 552 2RI 7 e 7 T 3k oA

B cMecH B MaJIOBS3KUMH KUJKUMH Pa30aBUTENSIMH , B YACTHOCTH , C TA30KOH/EHCATAME, CHKMKEHHBIMU
HeTAHbIMU Tasamu; FHOH EEMBIRR &, HorP g, S, rih <

C BOIHBIM PacTBOPOM IMOBEPXHOCTHO—aKTHBHBIX BetecTBe (ITAB); FH 2K Iy 1 7711 2K s

ITo ¢J10t0 BOJIBI, B TOM YHCIIE KOMBIEBOMY CIIOI0 MEXY HE(PTAHBIM SAPOM M CTEHKOM TPYObI, Wi /K/Z, Hri
AL A T (% Lol o0 FHAE BE 22 (R R R K 2

Hedrn, obpasyromue CTPyKTypy, MEPEKAYUBAIOT IOCIE TEPMOOOPABOTKHM , CHIDKAIONMIENR IPOYHOCTH
CTPYKTYpBL Bl €45 A, AEREAT FAR SR i B AP PR 2 S i o

Kpome TOro , MpUMEHSIOTCS Tepekadka HedTel mocie ux 00pabOTKH JENpPECCOPHBIMH TPHCAIKAMH |
nepexkavka HeTell 1 Ma3yToB TIOCIIE X TEPMOAECTPYKIIMOHHON 00paboTku. [tz #b, AT LAFEA jih HIHustis n il
TN SR A RGN T2 a4k .

EcrecTBeHHO , UTO BBIOOpP HaUGONIEe IKOHOMUYHOTO COco0a TepeKauky BA3KUX He(Tel U HEPTEMPOTYKTOR
o TpyOOIPOBOIAM TIPH OTPOMHOM Pa3sHOOOPA3UH XapaKTEPUCTUK HePTEH , KIMMATHIECKUX YCIOBHI , B KOTOPBIX
paboTarT TPyOGOMPOBOIbLI, MX TPOTHKEHHOCTH W TPOU3BOAUTENBHOCTH , THUTIOB W XApaKTEPUCTHK HACOCHOTO
000pyIOBaHMS — CIIOXKHAS 3amada. WAk, A MMk IARAKZER, HlEEErSR&rr, EERKR. ke Uk
SR SRR A5 AT AR R ZE 00, i LAB L Jit R R0 it vt 5 T s S B VA AR 9 ) A2 — U 2R (AT 55

TeopeTHUYeCKH HMCCIENOBAHUS U TIPAKTHKA OKCIUTyaTallik  * TOpAYMX ~  MArucTPajbHBEIX HEPTENPOBOIOB
MO3BOJIIFOT CYNTATh, YTO HAKOIUIEHHBINA OMBIT SBJIAETCS JOCTATOYHBIM JIS MPOEKTUPOBAHHS M OKCIUTyaTal[ud
TpyOOIPOBOIOB , PabOTAIOIINX HA YCTAHOBUBINKXCA peskuMax. CEIL) FSWIFFIRIA “H Sl i r sk ar LA
W, HAERSE AT R TAER At T8 R B v A AR T B 45

TeopeTHUYECKH HCCIENOBAHBl W TIPOBEPHBI HA TMPAKTHKE METOJABI TEIUIOTHAPABIMYECKUX PACUETOR,
MO3BOJIAIONINX YBEPEHHO BBIOMPATH KOMILUIEKC OPraHW3alMOHHO-TEXHHYECKUX MEPOIPHATHH MO  IYCKY
He()TEapOBOIOB M HAJEKHO TPOrHO3UPOBATH PAa3BHTHE TIpoIlecca TPorpeBa TrpyHTa BO BpeMmeHu. OcBoeHa
TEXHOJIOTUST TOPSYMX MepeKauyek C IMEePHOIUYECKHMMH OCTaHOBKaMH. Ha MpakTHKe 9acTo OTKa3bIBAKOTCA OT
3aMeleHns B TPyOPIpoBOJie Ha BPEMs OCTAHOBOK BSI3KOM HE(TH MAJOBA3KON MUAKOCTHI0. CHIDKAIOTCS 3aTPaThl
Ha IoforpeB He)TH 3a CYET 3aMEHBI TEILIOOOMEHHUKOB OTHEBBIMH I1edaMu. # 17K it 87 Ae g E53 TS
FESSE R TAY, IXFIVARAE (FRATD A EIR bk PR AL O HOR - H U ARSI F e (FRATD A (5070
DULEHE i e R (L) « RIS TRGIE T 288 TR kg, £ TN, HmEEhass s
R FEARHVAARACKE B At e T KOy AR el s BT LI i) 2 P BRI T

Ha »5KOHOMHYHOCTL TOpsiuell MEpeKadykd 3HAYMTENBHOE BIMSHHE OKa3BIBAIOT TPOU3BOIUTEIBHOCTD
TpyOoIpoBoa ¥ KO3(DGHUIMEHT TEIUIONEePEaadr OT MOJOTPETON KUAKOCTH B OKPYXKAFOIIYIO cpeny (TPYHT, BO3IYX).
JleficTBUTENBHO, TPU  OMPENEIEHHOM 3HAYeHHH KOI(PQUIMEHTa TeIrUIonepeadd [OTePH Tera  OT
MePEKAYNBAEMOM JKUIKOCTH B OKPYIKAIOILYIO CPENLY, OTHECEHHBIE B OOIIEMY TEIIOCOAEPKAHUIO KUIKOCTH, OyIyT
TEM MEHBINE , 4eM GOJbIIe PacXo XHUIAKOCTH. Kpome TOro, BBICOKOA(D(EKTHBHAS TETIOU3ONAIUA MO3BOJISAET
CHHU3HUTH BOCONIOTHBIE MMOTEPH TEMJa. [I[puMEHEHHE TEIIOU30MIAIMN TaéT BO3MOXKHOCTh YBEIHYNTh PACCTOSHHE
MEXy MPOMEKYTOUHBIMA HACOCHBIMU M MOJOTPEBATENBHBIMH CTAHI[MSAME M 3HAUYMTEIBHO CHU3HUTH PacXOIbl HA
nepeKadKy. &I M e R A A BB B G, 25 vk S REG T HEE 25 M e LIRS 500 o
T, ERVE R RBOE S ERINEOL N, WA BOR, IR ) A FE A SRR EARE CE s TR SR 5 B
A AR . BRILZ A, SRR ) PALE S RE AR I A XA o A FA L Sk RGO o ) Sl R Al 2 [R] PR R S
ENITPNN (S i MER =

IMepekayka MOAOTPETHIX TeTEH U HEPTEMPOAYKTOB, B YACTHOCTH Ma3yTOB, C KOMITEHCALIMEN TEMIONOTEPE B
OKPYXKAIONIYIO CpEy 3a CUYET IMyTEeBOro IMOAOrpeBa (HAampuMep, OT MapajuieNbHO MPHOIOKEHHOTO TaponpoBo/a
WM TPyOONpPOBOZa C TOpAYEl BOJOM) ONMPABIBIBAETCS MPH CPABHUTEIBHO HEOONBIIMX pPAcCTOAHMAX. J[is
9((HEKTUBHOCTH TAKOTO Crtocoba Mesiecoo0pasHo TOIaBaTh Map Uil TOPSUYYIO BOIY sl IIPOU3BOACTBEHHBIX HYK]L,
TTpu 3TOM MOJIEPIKAHUE TEMITEPATYPHI MA3yTOMPOBO/IA SBIAETCS COMYTCTBYIONMIEN (PyHKIMeN mapornposoaa. T
drag N G, AT BORIUE RO L) ) B B R REAF BIAME, BT DA B R B S I A A
At =hh, PSS, BN R EH . T ORIEXFINERA R, Ea PR R T R AR . XA
AU, PRI vt v A T PR E ]I 2 2R ZR I T e

IMepekadka BEICOKOBS3KHX He(TEHl B CMECH C MAJOBA3KMMH pPa30aBHUTENSIMH—KIACCHUECKUI U Hambolee
U3yueHHbIH crnocob. OjHaKo, Kak MOKa3bIBAET MPAKTHKA, IS CYIIECTBEHHOrO CHHIKEHHs BS3KOCTH Tpebyercs
BOBJICYUEHHE B CMECh CPAaBHHTENLHO OONBIIMX KOIUYECTB pa30aBUTENsS, KaK TPABHIO, IEHHOTO CHIPbS
MCITONIB3YEMOTO B HE()TEXUMUUECKOM MTPOMBINLIEHHOCTH. [IpMEHEHHE HTOrO Coco0a YacTo 3aTpyAHSETCS U3-3a
OTCYTCTBHSI B MeCTaxX J00bIYM BBICOKOBA3KMX HE(PTEH COOTBETCTBYIOUIMX pasbaButeneil. IIpu ompemenéHHbIx
YCIIOBHSIX TPAHCIIOPTUPOBKA Pa3baBUTENS K MECTY CMEIIEHUS MOYKET OKa3aThCsl 9KOHOMUYECKH OTPABIaHHON. Fll
ARG FE R R VR 5 A — R 5008 ekl A il —— 2 e B RN S T (0 ik (B, IE AN SERRR WA IASHE, S T MARAS [ f&
IRRERE, T SRR AR I K& MR, 8 2 T T At T i St a Ok ol T okt BE A it R M 5k ZAH S PR A
BT 21 XA I IR TR AR N A . A8 5AF N, JURBR RO IX B B H b A2 LA 5.

TepMo0OpaboTKa — HATPEB HEPTH 10 TEMIIEPATYPBI, TP KOTOPOM TOJHOCTBIO PACTBOPSIOTCS COMIEPIKAIIUECS
B Hed TBEpAbIe mapaduubl (00bIYHO 0 90--95¢C) , M oxJaxIeHHE C 3aJaHHBIM TEMIIOM, 00ECIECUYHBAIOIIUM
MOCTPOEHHE KPYITHOKPUCTAIUTHYECKOM, HE CBS3AHHOM MPOCTPAHCTBEHHOW CETKOM CTPYKTYPHI, -- TPUBOIUT K
MOHHYKEHUIO TEMIIEPATYPBI 3aCTHIBAHUS MApa)UHUCTBIX HEPTEH U , CIIENOBATENBHO, K CHUKEHHUIO UX BA3KOCTH B
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ONpeenéHHOM HHTepBaje TemiepaTyp. llepekauka TepmooOpaboranHoi HedTH npumensercs B HWHuuu
(Mectoposknenne Haxapkatbst), riae napaduauctas HeTh MEPEKAUMBAECTCS MO TPYOOIPOBOLY MPH TEMIIEPATYPE
okpyskaromieit cpenbt 18eC. HKLIE——H 4 il B n) LLSE A g A b 0 E oA RS GRAE 2R IK 90-95 B, 7
DA FRO BV H1 X BE PRAEAG BROR b . AN R W IR GS FO S5 ), A A fr i A RE S I I N B, BRI, 33K
5 W S TR RR T e AT TR BE A FEENRE (HaxapkaTbe il D SRATHEAT #olin LA il ik , 8 B Jo) I i P Ay ik
K 18 BEAOIE O 1l s i demidk &5 A i Al o
39. HOBBIE TEXHUYECKHWE PEHIUHUSA ITPU CTPOUTEJBCTBE MOPCKHMX TPYBOITPOBOIOB:; |- i i g ¥ 1
WLEHE

C OCBOEHHEM MODPCKMX HE(TSHBIX M Ta30BbIX MECTOPOKICHUH HEPa3pbIBHO CBA3AHO COOPYKEHHE
BHYTPHUIIPOMBICIIOBBIX M MATUCTPATBLHBIX T4k f] MOpPCKHX TOABOMHBIX TPYOOITPOBOMOB. WA [ifi it I FA) 46 5 1 Rl i
KR B E e TR S Bl AEMITTREEHEVIMN LR, Ha mensde rora CPB yxe nocTpoeHsl coTHH
KUJIOMETPOB MOPCKUX TPYOONPOBOIOB. £H i i P KMt 48 - U F Ak T LT 2 B Il L4 £k

CI10KHBIE TUIPOMETEOYCIIOBHS (MHTEHCUBHOE BOJIHEHHE MOpS B T€UEHHE OONBIIETO BPEMEHH I0J1d, BHICOKHE
CKOPOCTH MOPCKOTO TEYCHHS), a TaKKe 3HAYMTENbHAs YOaNEHHOCTh OT Oepera um TiyOWMHBI MOps (45-60m)
OrpPaHUYMBAIOT BHIOOP CIIOCOOOB NPOKIANKUEH % TpyOonpoBoaa. & 4% ) /K L5 % 4 A (4 P K 3 I 1) #0545 580 K )
HEIR, AR K ), DL I B K VR BE (45——60 2K) PRI T 4 B8 146 % 7%, B ycnoBusix miensda ora
BberHama BO3MOXKHA MPOKJIAAKa TPYOOIMPOBOIOB ¢ MCIONb30BAaHUEM TPYOOyKiIanouHon Gapxu % i, a Taxke B
3aBUCUMOCTH OT OTOAHBIX A [f] yCIOBHY ¢ MPMMEHEHHEM PA3ITMYHBIX METOIOB OYKCUPOBKUAfE [JTHHHOMEPHBIX
nuereii4i Tpy6onpoBoaOB K MeCTY yKIaMKMHH . 718 B i 718 (4 K Pt 42 b ) LA A8 T 2 e VR v mt i, (R IN AR
DRI FEA AL AR 28 H b 5 A5 &% RO VR FLe ke 2 H I

MakcuMaibHO BO3MOXHAsi TIyOWHA YKJIAJKH TpyOONpOBOAA OrPaHUYMBAETCS JONYCTHMbIMH A fig 1]
HanpsHkeHuAMA. A7 1R 2 AT [ H DL 1 5K S0 D0 A Kt B A i anh A5 38 1) 46 8K . HamOombiume HanpskeHus mpu
yKJIaJaKe TpyOorpoBoia ¢ TPYOOYKIaZ0uHON GapKu MOTYT BO3HMKATH B 3aBUCHMOCTH OT COOCTBEHHOIO BECa,
NpoYHOCTH Ha M3ru0 75 (il , HaTsHKEHUS M TITyOMHBI YKJIaJKH TPyOOIpoBoJa MO0 B ero mpoBucaromei f 4 (1)
BOTHYTO#M (1AL ff] wacTh, 1100 Ha BhITyKiIoM 1L [f] ydyacTke B TOYKE CXOIa TPyOOIpOBOIa ¢ TPYOOYKIIaI0UHOM
TUHUM Oapku. i 2R il T A S &, Pra e, sk LU TERREE RGO, (R BB vl ek 2B AR
RSN, ARSI EE DI A, AN AR R T R A T AR RS s B IR A 4y

VMEHBLINTh HANPSHKEHHS OT M3ruba B MPOBHUCAIONICH 4YacTh TPyOONPOBOJA MOXKHO CO3IAHHEM €ro
HATSOKEHHS C TIOMOMIBI0 HATSHKHONO YCTPOMCTBA TPYOOYKIIaM0uHON JTHHUK OapiKH, 8 OrPaHHYMTh MAKCHMMAJIbHBIE
HaInpsHKEHHUS Ha BBITYKJIOM YYacTKe MOXKHO C IOMOIIBIO CTUHTepay i b0 moHToHOBYEMY. {22 Ml w4k i1
5K 2B EAE A A R 23 TN ) LY b T T A S S O T B YO R A R DL K PR b R A
BRI B S DL

M3-3a CIOKHBIX METEOYCIOBUI YKJIajKka TPyOOINpPOBOAA OCYIIECTBISETCS O3 CTHHIEpa W 4acTo 0e3
HOHTOHOB. HI T H RN/ AE45A, EHEMERA T SR A RMAFEMINEIL N e . TlosToMmy KpuTHIecKUH F T[]
TOYKOM C HauOOJBIIMMHM HANPSOKEHUSIMHE, OTPAHMYMBAIONIMMHU TIIYOMHY YKJIaJKH, BSUISETCS TOYKAa CXOJa
TpybonpoBoaa ¢ TpyOOyKIanouHOM Oapsku. KL, I FIEE Ve M AR AL s 7 A B8 U VO a5 22 I B th 10 ¢ B2 11 e D e
o

Cy1ecTByOIIHEe METOAUKH pacyéra He OTPAXKAIOT BCEro MHOroo0pasus craguitph Bt ykiaaku TpybonpoBosa,
KOTOpBIE HAOTIONAIOTCS Ha TIPAKTHKE B Pa3iIMUHBIE STAIBI CTPOMTENbCTBA. I HITHHE 5 i I E AN A S 7 S A 52 Bk
B B e s B ) B T A A B UL 2 EbE . TTooToMy Juist HCKITIOYEHUs aBapUMHBIX K Hi 1) curyarmitfF 3.
ff ¥ OT BO3HMKHOBEHUS 4Ype3MepHbIX 4f Ji| [f)  HampsokeHMH B TpyOONpoBOJe HEOOXOMMMO INPUHHMATH
COOTBETCTBYIOIIME OOocHOBaHHBIC £ R ¥ [1) pacyéroM TeXHWUYECKHE pelieHus (YBEIMYMBATh HATSHKCHHE
TpyOOIPOBO/Ia, YMEHBIIIATh OTPHIIATENbHYIO 1 [f] maBydecTsh ¥ /), cO3IaBaTh 3aJaHHYIO MOJOKHTENBHYIO I ]
[UIABYYECTh HA BEPXHEM BBIMYKJIOM YYaCTKE YKJIa[bIBAEMOr0 TPYOOIIPOBO/Ia, MPEKPAIIATh YKIAKY MIPU YCUICHHH
BO3JICHCTBUSA BOJIH M TEYECHUH) B 3aBUCHMOCTH OT CTaIMU YKJIAIKH. K, & 7 HERER 18 b by TR ™ 5 0 S S o i
FUEM S, AR BB 0 R N ATH O RS R AT it (R &8sk )y, w0 ), AEalisdigiE
AR AR > B INEYE ), AR KSR SR A LN 5 1RO

OnHO# M3 OCHOBHBIX MPOOJEM IMPU CTPOUTEIHCTBE MOPCKHUX TPYOOIPOBOIOB SIBISETCS 3ariiyONeHHE X B
MopcKoe THO. {E e i bl i Iy, 323 1) A — J& Wl i KR IR Bl B8 B . Kak mokasbIBaeT IpakTHKa
9KCIUTyaTaluy, 3ariyON€HHBIE Ha JIOCTATOYHYIO INIyOMHY TpyOOmpoBOABI He IojBeprarorcs %2 F| omacHocTH
HnOBpexIeHUs )i OT CYHOBBIX sSKOpeH, MOHHBIX TpanoBFIJll.HL, a Takxke OT BO3NCHCTBUS BOIH M TCUCHUMA. I W4
BESILBR W HISRE, Al 1 I 2 % VR T A T SO S Bk A . /K R0 DLSGERIR R K R 3 i fa 6 . Kpome
TOro, 3artyOieHre TPyOOIPOBOJOB OrPaHUYMBACT UX MPOAOIBHOE MEPEMEIIECHHE TIPH MEPenaaax TeMIIepaTypbl
CTEHKH TPyObl M [aBJICHUS [IEPEKAYMBAEMOTO IPOIYKT, YTO CHUXKAET CHJIOBOC BO3JICHCTBUE HA MPUMBIKAIOIIUE K
KOHLICBBIM y4acTKaM TpybonpoBoaoB crosiku MCTIHFE TR kRt #b, T8 Rkl BF 22 Rt 7= St ) R 22, S
EIERIN ) A 2 BRI EATTROVRE,  IX AR AR T R IR Ayt T PR s e 7 PRI AT 42 TR Rl )8 A

Borpoc 0 11emnecoobpa3sHoCTH 1 BeIMYMHE 3arTyOlIeHns] MOPCKHUX TPYOOITPOBOJIOB MPUOOPETAET AKTyalbHOE
3HAQYEHHE B CBS3M CO 3HAYMTENILHBIMH 3aTPaTaMH Ha 3TH PabOThl U OrPAHUYCHHBIMU BO3MOXXHOCTSIMH HX
BhimonHeHus. A T FAIAEER GREO P MM, 58X LR PR 22 3 B, DALt b darinh i e e Rk
AFEERAHME R DN EEISEE XK,  Pemenue o 3antyOneHnH TPyOOIPOBO/IA, BETMUNHY 3arTyOIeHUS 1
BBIOOp Crmoco0a MpoBefeHHss paboT MOXKHO MPUHUMATh Ha OCHOBE JETANLHOTO H3y4YeHHsl BO3ICUCTBUIU Ha
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TpyOOIPOBOJI, KOTOPbIE MOTYT €TI0 IOBPeIUTh. 11 4N i FTA R Ao i it 5 10 7 AR A I P A F R 2l A vy DLR BRI
S TE ORI 00 R E R RN T 155

BO3MOXHEI CIIEyIOIIHE CIIOCOOBI 3arTyOiIeH s MOIBOIHBIX TPYOOPoBOmMoB: LA N IR K N 4 & 1 i 77
AIAT

---- pa3paboTKa MOABOTHOM TPaHIIIEH, YKIIaJKa Ha € THO TpyOOImpoBO/Ia U 3aChITKa TPAHIICHZ i /K i, &
K o TEAT LA A R LT

---- YKJIQJIKa Ha JJHO MOps, 3arIyOiieHre TpyOonpoBoia Tpy0o3arayOuTeabHbIM cHapsyioM |- H 1 3achinka
YIOKeHHOTO TpyOorpoBoza. IR, H A TE INERAS E IR S o 18 3 A0 e i il A7 1

---- OJIHOBpPEMEHHas pa3paboTKa MOJBOIHOM TPaHIeH, YKIaIKka B Heé TpyOOIIPOBO/IA ¥ 3aChIlIKA TPAHIIEH. 15
V), ST R T B B AR TP TR R IN AT

[pu ycTpolicTBe TpaHmiel 3eMcHapsnaMu{ZEfiii TpeOyercs BrIpaOOTKa U3NKIIHEro% [f] 00béMa rpyHTaie -
HPEBBILIAIOLIETO HHOIZIA B JIECATKH pa3 €ro 00bEM, HEOOXOAMMBIH Juis 3artyOsenus Tpybonpoona. i HZ%Je Mz
HRART, TSR L, XL A BRI i i 1 w202 e s K L . Kpome Toro, paspaboTka
HOBOHBIX TPAHIIEH 3aMCHApSAJAMU M PA3IMYHBIMU THIPABIMYECKUMHU TPYOO3ariyOUTENsIME COMPOBOXKIAETCS
CYLLECTBEHHBIM YBEJIMYCHUEM KOHICHTpAUUUIK S MUHEpadbHbIX YacTUI] IpyHTa B Boae. FRUbZAb, FHIZVEMFI#
R K 77 % 8 IR 28 RAZ7K N gV I 3 1 BE A K e L R0 1 IR BE AR A R84 . IIpuuém ator mpouecc B
pesyJIbTare mepeHoca MOTOKOM BOJbI OXBATBIBAETI X yUaCTKH MOPS pa3MEPOM B HECKOJILKO KHJIOMETPOB. i H.
FIRFRE), X BA Al S B LA B2 AMNATEE N« Takue BosneiicTBus naryOHodfE#45 # ckasbiBaroTCs Ha
BOJIHBIX OpPraHU3Max, YCIOBUAX oOWTaHuAMNE peIO, ulankToHa U Oerroca. XAFH1E A AE 4 A F 1 S m BK T HE
WA, k. B EWROKRED N AT 44,  Bropuuno Mopckas cpeia IMOABEPracTCs 3arpsa3HEHMIOVT 4 Ipu
OOpaTHOM 3achIIKE TPAHILIEH, OCYLIECTBIsSEMOM myTéM pedymupoBanus ' #!  rpyHTa WIH C [OMOIIBIO
CaMOopasrpyKalomMXcst 6apxk ¢ pacKpbIBatommMes gHUIIeM. AR E B B TR TF (1 1 22 S M 1 VA
HESESINE B2l Y S L

Haubosee nepcrneTHMBHON TEXHOIOTMEN SBISETCS 3amiyOlieHMe MOPCKMX TPyOONPOBOIOB  ILIY)KHBIMH
yerpoiicteamu. ] AE ML AR %< B I 3 S vl 8 2 A AT 5 L 2 . Tlocnennue 00ecnedYMBarOT BBICOKYIO
HPOU3BOJMTENBHOCTh 3ariyOJieHUst TPyOONpPOBOAa M MHHHUMAIbHOE BO3JCHCTBHE HA OKPYXKAIOLIYIO Cpeiy,
OTPBIBAIOT Y3KYIO TPAHIIEIO B PA3TUYHBIX TPYHTOBBIX YCIOBHSX. X7 ¥ A (RAIEAR 1 A I St 25 1 i) e e
FE R (1 5 NS R, A2 258 - 4 1F RIS TR ZS 140 i . PaspabaThiBaeMblil [PYHT pacriojiaraercsi Ha OpOBKax TpaHILEH
U HE pAacceMBaeTcsi B BOJAE YTO YMEHBIIAET €& 3arpsA3HEHUE W IMO3BOJAET NPUMEHSATH CIIEHUAIbHbIN
TpaHILee3achiNaTelb Ul TOCIHEAYIONEH 3achilIKH JTUM JK€ TPYHTOM TpAHIIEH C YJIOXKEHHBIM Ha JIHO
Tpy6ompoBogoM. 42 tH (¥ LA FHA LN I, AEKTIFATINE, KR T e ivG Jt Be A H Ll i i EF-2s HR i
Loyl CPZHRD e LR T AR TRl T

ITpokJiajika OABOIHOIO TPYyOONPOBOA C OHOBPEMEHHBIM 3arTyOIEHHEM B IPYHT MOYET OCYIIECTBIIATHCS U
crnoco6oM nporackuBanuaAffify TPyOOIpPOBOAA MO JHY MOPS, BOJIM3M JHA WM B BUJIE YIIPYTOMCKPUBIECHHON S [t
1] 3merkuly. F BRI ) R P DA T RT DL W A P i B DA RT LA i (e T 1 2R b A
WA ER Ak, [Tpu oToMm moyr%! ycraHaBIMBaeTCs Iepel] OrOIOBKOMIKE J; mpoTackuBaeMoit et K4
43 TpyOompoBoma. X i 7 Hi vl A I (1) i b HE K AN 2 1 9 A S T %2 3¢ 1AL . [pokmanka myTéM MPOTaCKUBAHHS
JUIMHOMEPHOM IUIETH TPYOONPOBOAa ¢ OJHOBPEMEHHBIM 3arilyOJI€HHEM B JHO MOXET ObITH MCIONb30BaHA MPH
CTPOMTENBCTBE KAK MAarvCTPabHBIX, TaK M BHYTPUIIPOMBICIOBBIX MOIBOAHBIX TPYyOONPOBOJOB HA y4acTKax
Mesxy MCILIG 18 2 A5 B M s G, 3 £ P vty FERR 42 TR A 22 T ity g ¥ /K et A S48 v L o e v
T FRJER AN 208 1] IR JES S IR PR 5 V2 Al e

I[IpeiaraeMple TEXHOJOTMM IPOKJIAIKH TPYOOIPOBOJOB C OJHOBPEMEHHBIM 3aryOl€eHHEM B TPYHT
XapPaKTEPU3YIOTCS BBICOKOM 3(()EKTHBHOCTHIO, TaK KaK TPEOYIOT 3HAYUTENBHO MEHBIIUX 3aTPar 110 CPABHEHHIO C
JPYTUMHU  CIIOCOO0AMH ¥ TMO3BOJISIIOT CYLIECTBEHHO COKPATUThL IPOJOJIKMTENLHOCTh CTPOMTEIBCTBA MOPCKHX
TpyOorpoBoaoB. i B4 I AN L e Lt oI R TE I T 20 U SRR AR R, B I AR T VAR e AT R 2R
A, 1 HL A KR AS b4 v oty 7 2 S e g I 1)

40.PEHIEHHE SKOJIOTHYECKHX ITPOBJIEM B HEO@TAHOM KOMIIAHUM (OHAKO)} (O H A K 0) 47yl 7 44 i i
PRI TR
B nedrsanoii komnanun  {OHAKO) , cosmannoii pemienuem IlpaButensctBa B vioHe 1994 1., oqHuM u3
MEPBBIX OOCYXIAJICS BOMPOC COYETAHUS CTAOMIILHOTO PasBUTHS NOOBIUM , TepepabOTKU HePTH W peau3aliuu
HE(PTEPOIYKTOB CO CHIDKEHHEM BPETHOTO BO3ICHCTBHUS HA OKPYXKAIOIIYIO cpemy. 1 9 9 4 4F 6 HBUR k2 AL T
COH A K O) il 24 il R B 4t i) B2 — 2 A A b TRy I AORSUE AR, SEBLAT ™ RN BRI PR 58 (8 A 55 5 )
gZifliok. B mepByro ouepens pedb HIET O COBEPHICHCTBOBAHMU TEXHOJOIHMH MPOU3BOJCTBA , UTO CBS3AHO C
UIPOKOMACIITAOHBIMU MEPOTIPUSTHIMH , TPEOYIOIIUMH 3HAYUTEIbHBIX HHBECTHIMM. 1 SEIR BN 2 e 4T 1 8, 1X
W BT R BB A U7 -
BaskHOe 5KOIOrMUeCKOe 3HAYEHNE HMEET He CTpeMIIEHHe HapamuBaTeii Il 16obay He(TH, XOTS U IJIsI 3TOrO
y KOMITAHUH HMEIOTCS BCE BO3MOXKHOCTH , & CTAOMIIM3UPOBATH €€ Ha ONPEIENEHHOM (ONTUMOJIBHOM) ypoBHE. J:A
SEIESR G I Ar TR B R B AR S AR A AR 7 A Al rl R rE, 22t AR EREE—E M (K
EBHE) KTFEFEEWNALSE X, Ilpu sToM KoMmaHus yienseT 00jblIoe BHUMaHHE PEan3alii Ie0Ioro-
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TEXHUYECKUX MEPOIPUATUH 0 3aMEJICHUIO CHIKEHMS J00bIYM He(PTH HA MECTOPOXKICHHUAX, HAXONAIMXCS Ha
[O3JIHEH ¥ 3aKIIOYNTENbHON cTaguaxfIFIZL 5 paspaOoTku. EIXMEIL T, 1% wl AR AL S BE 10 AT 71 & i
HFNZSE T H Rl R RS R AR . B HenanékoM IpoIioM it coxpaHeHus 00béMa HeTe100bI4HY,
TeM GoJiee €ro yBEIUYEHHS, TIOCTOSHHO BBOIMIMCH B OKCILIYaTAIIMIO HOBBIE CKBAXKUHBI , & CTAPbI€ CTAHOBUIIHCH
0e3IelCTBYIONIMMY JTa)Ke PH HAMYUN HEMAJIbIX 3aacoB HeTH B iacte. ANART, ARFEAMIFR B &, mHikE
BEEIN, g E AT, AT KR A R g HAE L4 7= T . B Hacrosee BpeMsi He TONBKO
SKOJIOTHYECKHE , HO M SKOHOMUYECKHE COOOPAKEHUA % JE 3aCTABISIOT MCKATh IyTH MOBBILICHUS HEPTEOT/auu Ha
Oase JEfill  MCIONB30BaHMsA COBPEMEHHBIX TEXHUKUA M TEXHOJOTUH, aKTHBHOTO COTPYIHMYECTBA C 3apyOEKHBIMU
bupmamu. HT, TEAHIVAIGEAR LTZ, BN AE SMNY A T AT R SRR b, ANONERIE, i HiE NG
TEO7 AL ST b i R OR 1842

[Ipy TakoM TIOAXONE PEANU3yeTcs BaXKHEHIIWHA NPUHIUI OEPEKHOTO M IKOHOMOIO HCIIOJIb30BAHUS
MPUPOAHBIX pecypcoB. EHIXFIAE, R RITTLIRIF H AR W IR IX — 5 8 1) SR DUk i SR o

B 2TOM K€ psiy MEpONPUSATHI MOXKHO PACCMATPHUBATH M CTPOMTEIBLCTBO ra3onepepabaThiBAIONIETO 3aBO/Ia
MOLIHOCTBIO OKOJIO 2 MJIPA. M> Ta3a B rojl B paiione 3aiiKMHCKOM TPYIIIBI MECTOPOXKIEHHHN ¢ BHICOKMMH Ta30BbIMU
dbakropamMu B . 7EIX— RANAHREHE P T LT FRARSRARTEEMN S a o x v e M HBFX, FE4AMEE 0=+
LT T KRR SRR AN T Mg Bt f54l.  BoeiOpoc rasa B aTMOC(epy He BBITOAEH HH C SKOJIOTMUECKOM, HU C
9KOHOMHUYECKOM TOUeK 3peHust |7 K HHIM AR I MAESAIE, ERNETF LA L= AL, Beixom oqun —
nepepabaThIBaTh €ro Ha MECTE M YCIIENTHO J00bIBATh HEPTh. Hi i HAE —AN— —mtHuin T R RS IA B HIT KA o

3aKaHYMBAETCS CTPOMTENBCTBO YCTAHOBKM IO THAPOOYMCTKE JM3EIbHOTO TommMBa Ha OpcKoM
HedTenepepabaTHIBAIONIEM 3aBOJIE , YTO MO3BOJIUT JIOBECTH KAYECTBO ATOM MPOIYKIIUH JI0 MUPOBBIX CTAHIAPTOB
COOTBETCTBEHHO JIOOMTHCS MEHBIIETO 3arPA3HEHUS ATMOC(EPHOrO BO3AyXa IPU €r0 MCMOIb30BaHUU. O D ¢ K fi
TN St I SRS ke B R R AE S T, X AR AN i R BRI Bt FbRvE, AR, AR e, IkES
KA BTG

OcyIIecTBISETCS JONTOCPOUHAsE MPOrpaMMa 0 COKPAIEHUIO Pacxoaa MPECHBIX BOA I MOMIEPKAHMs
IJIACTOBOTO JaBieHus. ik [ 1+ Cr4 b 2 s g iy v KB AR /K X — K i ok R AE S B 3HaunTeNnbHO yBENIuYeHbI
00BEMBI paboT MO 3aMEHE U PEMOHTY CTapbiX HE(PTEMPOBOIOB M BOJOBOIOB. 5 H il 446 2 AL Fy i 25 18 F 47K 5 2k
1) AR f AT AR 24 K39 N . JIns moBBIIIeHUsT CTOMKOCTH TPYOOIPOBOJIOB MIPUMEHSIOTCSI KOPPO3UHHOCTORKUE TPYOBI
C BHYTPEHHHUM TIOKPHITHEM U aHTHKOPPOSUMHEIE TIPHCATKI. A $2 a5 1 F I [ 1, A 17 P A e 2 A e ik 5 T R
JE b I o

VKa3aHHbIE MEPOIIPUATHS JaJIEKO HE B IIOJIHOM MEpE PacKphIBAKOT JesTenbHocTh kKomnanun  (OHAKO) B
HAIPABJIECHUY CHUKEHHS BPEHOTO BO3IEHCTBHS HA IIPUPOIHYIO cpey. JIT5 i i e AR K FERE Lt i BT #8715 € O
H A K O )73l 2 5] 78 AT B AR PR (75 225 W0 7 18 1935 30 » TIpMHIMIHAaIbHOCT b TIOXO/IA 3aKIF0YAETCS B COUCTAHUN
SKOJIOTH3AIlMKM TIPOM3BOJICTBA C ONPEAECAEHHBIMU HCCIEIOBAHUSAMU M peanu3aledl Mep M0 OIKOJIOrU3aluu
MBIIIIEHUsS. COTPYAHUKOB KOMIIAHWM TI0 BCEM TEXHOJOrMYECKOW Iemnodke ¥l : no0blya W TPaHCIOPTHPOBKA
He(T—e€ nepepaboTka—XpaHeHHe U COBIT HeTEIPOILYKTOB. Jj V2 (1 A U AR I AR S 22 5 — i AT LA LA &
TR LA E CRt RIS — — A L — — A g™ S AR e R D) SREGE 0 A R TR A A ARSI, X
B S Ak,

MBI HCXOIMM M3 MPEANOIOKEHHUS, YTO (PYHKIMOHUPOBAHUE JOCTATOYHO CI0KHOTO MEXaHH3Ma He(TIHOM
KOMITAaHUM HE ONPEAENIAETCS OHO3HAYHO OOBEKTUBHBIMU TEXHOJIOTMYECKMMH M TEXHUKO—OKOHOMHYECKUMHU
(axropamu. FRATHYEEBE, A 2 W) AH 2 52 2% AN LR B A A AN BE h B — 200 T 2B R MR — P R e .
PaBHONPAaBHOW JETEPMUHUPYIOIIEH CHIION SBISIOTCS TE MPOLECCHI , KOTOPBIE IPOUCXOMAT B YETOBEYECKOM
CO3HAHMY, YEJIOBEYECKOM MCUXUKe. 17 A2 T N R IRALC B b R P 25 1. B s 2 i & . Jlna mesarenbHOCTH
YENIOBEKA CYIIECTBYET MHOKECTBO OOBEKTHBHBIX OTPAHUYMTENEH, CPEAM KOTOPHIX B HACTOSINEE BPEMs BCE
OoJbIlee 3HAYECHHUE IPUOOPETArOT SKonorudeckue GpaxTopel At T ARSI AEIEIR 2 2B, H AT, 7rixsei
i o AR 2R PR 3R BAT oK T 2 )

JlaHHOE 0OCTOATENBCTBO , C OHOM CTOPOHBI , MOBBIIAET OTBETCTBEHHOCTH KAXKJIOr0 COTPYAHUKA KOMITAHHUM
3a COCTOSHUE MPUPOIHONW Cpebl, a C JAPYrOH, -- ITOBBINIAET 3HAYMMOCTH IIEJIEHANPABIECHHOM paboThl 110
(GopMUPOBAHHIO SKOIOrHYECKOM Ky/IbTYPbI KaXI0T0 YeoBeKa. XL, — i, $&ma vl AR R IRy [ AR
DT 57T, R EE AN N A 25 30X A7 WA B 0 AR E 2k

[Ipu aTOM HEOOXOAMMO UMETH B BHIY CICAYIOIIME MOMEHTHL XAf, hifs i UL T JLs: B xomiekruse
YEJIOBEK MEHEE CBOOOJEH B BHIOOPE BAPUAHTA JIMYHOTO DKOJOIHYECKOTO TOBEAEHHUS, YEM TOTIa OH HAXOIUTCS

{omuu Ha onuu) ¢ puponoit. FEIEF N HIAERAT AT I, AbFAE A AN Bt B TRTG K EAR I AR A E R
Hanpumep, ecnu npeanpustie cOpackiBa€T B PEKY SJOBHTHIE OTXOABI, TO TPYIHO B DTOM BHUHHUTbH PAJOBOTO
pabpuero. iy, — A BHR A ER LY, B XEmMAEREREE LA .  31ece npuuuHa B
TEXHOJIOTHYECKOM YPOBHE , SKOHOMUYECKMX BO3MOKHOCTAX JAHHOTO MPEANPHUAHUS M OTpaciu.iX FL {1 Ji A £F T-i% 4
MV T T 2K FIZ B e

[MoBenenne uuamBuaa™ A\ 10 OTHOIIEHUIO K TIPUPOJIE , ECTECTBEHHO, JIETEPMUHUPYETCs CIOKHUBIIUMUCS JE
J] Ha TaHHOM HPEIIPUSTHH COLUAIBHO—OKOIOIHYECKMMHU OTHOMIEHUAME. 4K, VAT It & — A Rk
AN AT HAR AT A . OnHako He MCKITIYaeTcs, YTO PabOTHUK KOMIIAHUH MOXKET BBICTYIIHMTEH MMPOTHB TAKOTO
HATIPaBJICHUS , KOTOpoe creprkuBaetH1l: mo3uTuBHYIOIF[HIff] SKOIOrHYECKYIO AATENbHOCTD. {H & A FEHEER A 7
B AEN B A AT REGES R 6 BELAS IE A 0 AE S TS ) . HaGironeHus MOKa3hIBatoT, YTO 3TO Yallle TPOUCXOIUT
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TOT/Ia, KOIJia SKOJOTHYECKas KyJIbTypa paOOTHHUKE, €ro SKOJIOrMYECKOE MBIILIEHHE HAXOMATCS Ha 0O0Jiee BBHICOKOM
YPOBHE , YeM KOJUIEKTHBA, KOTJIa OH OCMBICJIMBAET CBOM TPY/l B KOMIIAHHUH C YYETOM IKOJIOTUYECKOM TTEPCIIEKTUBBI,
COOTHOCHUT €ro C ObITHEM MPUPOABL MELK I IXFPMl ) 25 K AEA T ARSI, M4 &SRB U T IEAR R K
SEI, RAETE LT f# B OAEA T 55 301 R 2% 8 AR S ET S0 B 55 308 B 2R 4R AR LI . Takoit paboTHUK
CTPEMHTCS K DKOJIOTMYECKON KOPPEKTUPOBKE 2| I CBOETO TPy/a, CTABUT BOIPOCH HE TONBKO MeEpes coboii , HO U
nepes KOIUIEKTUBOM, aJIMHHHUCTpaluel, OOLIECTBEHHOCTBIO , NOOMBAETCS MX PEIUEHMS , UINET M IPEIaraeT
KOHKPETHBIE ITyTH KOJIOTU3aINHI MPOU3BOACTBA. X FF 1) T NIE KM@ M AEZS M R A IE B 553, MU A O
)R, T HIEZR AR, MG, hos &SR I, AFEAe R, FHRIFRH A AR AER R

41. HE®TSHBIE TOILTABAT; ik}

Hedrsubie Tormmmea (aBUAllMOHHBIE W ABTOMOOWIIBHBIE OEH3MHBI, TOIUIMBO JUIA PEAKTHBHBIX JBUTATEIEH,
JIM3ENTBHOE, KOTENIBHOE) MPUMEHSIOT B JIBUTATENSAX PA3UYHOTO THIE, MPEOoOpasyroliX TEMIOBYI 3HEPIHIO,
KOTOpast TOJydaeTcs IMpU CrOpPaHWM TOIJIMBA, B MEXaHWYECKYIO, a TaKKe B arperatax W YCTPOWCTBax,
peIHa3HAYeHHBIX JUIs moayueHus teraa. AT F A AR (S AR R, BURSIHURRE,  SEimidrl, 4
FHRED T &R shPlT (LR SIHLREIEREHAGE N BB A AL b U EE D LA T AR R B B B B &

K uncny mokasaresnei, oOmMX IS BCEX BHIOB TOIJIMBA, OTHOCATCS: (DPAKIIMOHHEBIA COCTaB, MIIOTHOCTB,
TeMapaTypa 3aCThIBaHMs, TEMITAPATYPa KPUCTAILIM3AINY, JABIEHHE HACHIIIEHHBIX TTApPOB, & TAKKe MPUCYTCTBUE
COEJIMHEHUH W 3JIEMEHTOB, KOJHUYECTBO KOTOPBIX HEOOXOAMMO OTpaHWYMBATEH (BOJA, CEpPa, COMOJBI, KHCIIOTHI,
MEXaHUYECKUE IPUMECH U T.1.). N RS IA KRB IL FHa bR 18 sk R0 WEREIRRE . 2 IR s, 1
R AR b sz BRI S R oc R OKL Bl fBil, R DU BAES5).

DpakIHOHHEIN cocTaB (TeMITapaTypa BHIKUTIAHHSA (PAKIIMii) XapaKTepu3yeT HCpaBaseMocThifE K I Tomnea,
OT KOTOPOH 3aBUCHUT JIETKOCTH 3aIycka)i 5], npuéMUCTOCTR %Y paboThl i AKOHOMHUYHOCT JABUTATENS, IOIHOTA
72.43PE cropaHus, HHTEHCUBHOCTD M3HAIMMBAHUSTRFEFESE. 144> (W78 RIVIREE) Yo B MORHNFE &1, Tiikesh
MG e KAHLUTAER IR 2501 BRI 78 70 P LA HORE AR P A R T RO R 1Pk

TITOTHOCTE ABJSIETCS HE TOJMBKO (PU3MKO-XHUMHUUECKON XapaKTEPHUCTHKOM, 3aBUCSIIEH OT COCTaBa TOILTUBA, HO
W TIOKasarejeM, KOCBEHHO [f] # M  oTpakaromuM KONMUYECTBO DHEPTHH, COJAEpIKAIlelcs B equHuIle 00BEMa
TommBa. A SEAPOE I TROBL A A HR . A2 PR, T L e A A1 S S RORE AL AR rh B R/ IR R

JlaBiieHve HACBIIIIEHHBIX MAPOB XapaKTEPU3yeT HAIMYKME B TOIUTUBE JIETKUX YIIIEBOIOPOIOB U OTPEIENSIET €ro
cknoHHOCTR{H [ ¥ K oOpa3oBaHMIO HapoBbIX NPoOOKAH , HHTEHCUBHOCTD moTepb R KR JE  OT ucnapenus npu
TPaHCIOPTUPOBAHUU U XpaHeHUU. YHIZVAIN RS e TR G R AE eI T vl WRRHE TE BRG], i e
BORHEIZ A ORAT IR T4 5 T 36 B R AR E R L

TeMnapaTypa KPUCTAUIM3AINY, IO KOTOPOH cymar ¥ W 0 HH3KOTEMIIEpaTypHBIX CBOWCTBAX TOILIMBA,
COOTBETCTBYET HAYaJy BhIMAEHHs KPUCTAIUIOB apa@uHOBKIX YIIEBOIOPOIOBKEKE . il lE kL, BenencTeue vero A
It TOIIMBO MOMET TepsATh CIIOCOOHOCTH K MPOKAYMBAHUIO 4yepe3 GuiabTphl if jE %% mepen momauedl B kamepy
cropaHussRIESE. 45 Shil B (R 45 iR B T DLAIBTRREHRIGR MR SO 5 A AR 1R S8 AR Ga e (AR AHIE, H itk
PRBHE IR AR = 2w &l i S S I n e 2k R Ei% Mg . Temmepatypa 3aCThIBAHHUS OMPEIENSET MOTEPI0 TOILTHBOM
TeKyuecTH. i [ P e A ARG K sl MR AL -

HedTsHBIC TOMIMBA UMEIOT CIEAYIONINE aCCOPTUMEHTHL: A1 A KIA R fhF

1) AsuarvoHHble OEH3WHBI HCIONB3YIOTCA B MOPIIHEBBIX ABHANMOHHBIX JIBUTATENSX C HCKPOBBIM
3asKMraHueM K Ab s K. A P t——HT T K A8 s K s 28 U R 3L

2) ABToMaOWIIbHBIE OCH3UHBI UCIIONB3YIOT B IIOPITHEBBIX IBUTATEISAX G 25\ K ZIHl C HCKPOBBIM 3a)KUTaHHEM,
YCTaHOBIICHHBIX Ha HA3eMHOU TeXHUKe. XAV TI——H T3 i & B K TE Uk g ZE2UR B

3) PeakTuBHOE TOIUIMBO UCIONB3YETCS B ABUAI[MOHHBIX Ta30TYPOUHHBIX ABUraTensx. Wi HLAE—H T
WA R BBl

4) Jlu3enbHOE TOIUIMBO WCIONB3YIOT B JBUTATENSX C_BOCIUIAMEHEHMEM OT cxkatws Jk 4ii s K , a Takke B
CYZIOBBIX [a30BbIX TYpOuHaXA L. SEMR——MH T4 RO KB, BB AR e

5) Ma3yThl UCITOB3YIOT B HA3EMHBIX M CYIOBBIX MAPOBBIX YCTAHOBKAX U MPOMBIIIIEHHBIX MTE€YaX PasIMYHOro
Ha3HAYEHHUS, & TAKXKE B TUXOXOMHBIX LI Y MOPIIHEBBIX IBUTATENSAX ¢ BOCIUIAMEHEHHEM OT cxkaTus. = i——H T
S TE IR S (10 27 R 5 At FH o 1) A by o DL S R 4 A K RIS ZE R B

6) Toproune rassl, MOJYYEHHBIE B IIpoIlecce He(TenepepaboTKH, a TAKIKE MPUPOHBIE UCIUIB3YIOT B KAYECTBE
TOIUTUBA TPOMBIILICHHOr0 ¥ KOMMYHaIbHO-ObITOBOrO 24 35 4E ¥f [f) Ha3HAYeHHs W B [BUraTesiXx BHYTPEHHETO
cropaus. A1V Ik R ob A4 (R Rl SR L S R AR AR A Tl A AR 3% P e AR A P sl T R Sl L e

42. CMA3OYHBIE MACJIA A3

CMa3ouHble Maclia, IPUMEHAEMbIE TIPAKTUYECKH BO BCEX OONACTSIX TEXHWKH, B 3aBUCHMOCTH OT HA3HAYEHHS
BBINOJHAIOT CIEyIOIHEe OCHOBHbIE (DyHKIMu: 1SR T AR o A bl U A A T e i, AR JLHT G 58 DL R A
g :  yMeHBIIAT KOd(PQHUIMEHT TPEHHUA MEXIY TPYIIUMUCS MOBEpXHOCTAMY, ik /> T4 [ /| f /R #8 &R %,
CHIDKAIOT UHTEHCUBHOCTD M3HAMMBaHUS, (S HI T /E, 3amuinaoT MeTamibl OT Koppo3uy, TRY<6: 8 A2 ik,
OXJIAKIAIOT TpyLIHecs fAetand, Al T/EZE/, yIUIOTHSIOT 3230pBl MEXKIY CONPSHKEHHBIME JETASAMH, YAAJAIOT C
TPYLIUXCS MOBEPXHOCTEMN 3arps3HEHHs U IPOLYKTHI U3HAMMBAHMSL 545 HANE B ZAF M (IR, M AR L HERR TS
i FI B 3 K KL, Macna ciyskar paGounMH SKHIKOCTSIMY B TOAPABIMYECKHUX IMEPeayax, HIEKTPOU3ONIAIIMOHHON
cpenoii B TpaHc(opMaTropax, KOHJEHCATOpax, Kabessx, MaJCIAHBIX BBIKIOYATENSX, HCIONB3YIOTCS IS
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IPUTOTOBICHUS CMa30K, IPUCANOK U T. I VHH HLEMR AL BN LAEM, AR EAS . WASE. SR s 25 1) v 25 4 2%
A, CEIER]D) HI TR RIS I 7755 45

Ilo o6nacTW OpPMMEHEHUS Macia paselsioT Ha MOTOpHbIE ([ KapOHOPaTOPHBIX, [M3EIbHBIX M
aBUALMOHHBIX nBUTaTenei), MRHHM AU, A EE W Ew s R SIAAEE W PR ESIL,  Senlz s
it &Sl . TpPaHCMUCCUOHHBIE, TYPOMHHbIE, KOMIPECCOPHBIE (I BO3AYIIHBIX M XONOAMILHBIX KOMIIPECCOPOB),
Lz 3 & W . &SRl R gg AL Rl CH T 28 OER 4 WL YA R 48 LD 51eKTpOr30IIMOHHBIE,
UHyCTpUabHbIE (OOIIEr0 HA3HAYEHWs, JUIS THIPOCHCTEM, 3yOuaThiX MEpenad, HANpPaBJIAIOLIMX CKOIbKEHHS,
CrenanbHble), puOopHBIe. FLAFALSK AN i fdt i O ol CH TR RS, H Al ahmiiietes),
BB o AR HER .

B rtoBapHoM accoprumente #h Ff  Gomee 400 Mapok Macen pa3IMYHOTO HA3HAYCHHWsS, OMHAKO LIMPOKO
PacpocTPaHEHO OrPaHMYEHHOE UX KOIMYECTBO. 7 i i) s b il P yili A7 DU 71 2 e i, HL s A S U A R AR J LA

ITo MCTOYHMKY CBIPbs Maclia TOAPA3AENAOT Ha MUHEPAJIbHBIE (HEDTIHOrO IPOMCXOXKICHNUS), CHHTETHYECKHE,
AR JEORERVE W IR A 2 e AT S E A . ARG, a mo ciocoOy Iomy4eHus ---- Ha QUCTUILISATHBIC,
oCTaToyYHbIE (MONYYaeMbIE U3 OCTATKA EPETOHKH HEPTH ---- I'YAPOHA) U KOMIIAYHIMPOBAHHbIE (  CMENIAHHBIE U3
JUCTHIUITHOTO ¥ OCTATOYHOTO KOMITOHEHTOB). i AR I 1 J7vE 73 A o v ol SRy HE s OAAT I 280 ) ke vy — —
AR A T R RV B3R A T

ITo croco0y OYMCTKH pa3jiMyarOT HEOUMIIEHHbIE Macia (NPOIAYKThI MPAMOM IEPEroHKH He(dTH), Macia
KHCJIOTHO-IIENOYHOM, KHCIIOTHO-KOHTAKTHOM, CEMIEKTUBHOM U aJICOPOLIMOHHOM OUYHMCTKH, THAPOKpeKrHTa. R A i
JIEAT oy Ay ARRSERER I Cm AR )« MR R vt . PR BRI T L P AR A T e
A B VR RS ) R 3 il . OcHOBHOE KOJMYECTBO MAaceNl MPOU3BOAAT C HCIOJb30BAHHEM IIPOLIECCOB
CEJIEKTUBHOU OYUCTKY (OUUCTKU U30UpaTenbHEIMUiEFYE pacTBopuTemaMuif i), AR EZRE B kRt
ARG IRk 7= 8 T M o

KagecTBO Macen pasiIM4HOTO HA3HAYEHUS ONPEIEIACTCS IOKA3aTeNsaMH  (DM3HKO-XUMUYECKUX M
SKCILLYaTal[MOHHbIX CBOMCTB. 5t H i il Vi il 1) Jot £ ph 40 B — A0 28 M R BORn A8 7= Pk e dE B 2 .- K HuM oTHOCATCA
BS3KOCTh U BSA3KOCTHO-TEMIIAPATYPHBIE CBOMCTBA, TEMIApaTypa 3aCThIBAHHSA, KOKCYEMOCTH (JUISi OCTATOYHBIX
Macen), [[BET, PPAKI[MOHHBINA COCTAB U TEMIIEPATypa BCIBIIIKA. i Fidth . BERMERE . SAEMEGREEE ). B
B A o TR B #0Jm T 1X 26 i, Cpeint 9KCIUTYaTalMOHHBIX CBOMCTB JUTs OONBINIMHCTBA Maces Hanboree
B@XKHBI CTAOMIILHOCTD K OKMCIIEHHIO, CMa304Hasi CIIOCOOHOCT, 3aIMTHBIE ¥ AHTUKOPPO3HOHHBIE CBOUCTBA. 71/ /"
P8 AR OO K 22 B0 il ok U e T ) S AU AR e L M kAR B P R B it B . Kpome Toro, k
PasIMYHBIM IPYyIIaM Macell MPEAbIBIAIOTCS M CHenupuIecKrue TpeOOBaHKHs B 3aBUCUMOCTH OT HA3HAYEHHS W
ycnoBuii npuMeHeHus MacesL. BRI Ab, T A& i R i, AR PG R P il R A P 2 A3 mT i H — SR R SR

Bs13K0CTh Maces onpeenseT HaAéKHOCTh PEKUMA CMa3bIBAHUS B YCIIOBHSX YKUIKOCTHOTO TPEHUSL I i)
R RE v s 5 AR BE A AF R A i RS T 5EPE . OT BA3KOCTHO-TEMIIEpaTypHBIX CBOMCTB HapsiIy ¢ TEMIIEPATypOil
3aCTBHIBAHMS, 3aBUCHT TOT HHTEPBAJ TEMIIEPATYP, B KOTOPOM pabOTOCIIOCOOHO MAaCio. i il Tk fit i v i 7] b
TR 2 FR e [ 6L % . KpoMe Toro, Takoid mokasatenb, Kak nHaekc Bsa3koctu (MB), omHOBpeMeHHO (Hapsdy ¢
[[BETOM M KOKCYEMOCTBIO) XapaKTEPU3yeT TIIyOMHY OUMCTKU Macen. Ffl i Hig Husc A (1 45 B fml ih - (Lot o g B g —
D) e AW MRS HIRE . Yem Boimie VB (1 ueM HYDKe MOKA3aTeNH IIBETA W KOKCYEMOCTH), TeM OOJIbIIe
r1yOMHA OYMCTKH Macell, JTy4lIe €ro XAMHYECKUI COCTaB H, CIIE0BATEIbHO, BBILIE SKCILTyaTAIIMOHHbIE CBOWCTBA.
R FEFREoblm GRUOTREOM S5 FRE0BAR Il RS BIR DB, & M oWy, B2k Re s

®paKIMOHHBIA COCTAB ¥ TEMIIEPATYPA BCIIBILIKKA XapaKTEPU3YIOT UCIIAPAEMOCTD B YCIOBHSX KCILTyaTAlldK
IPH BBICOKOHU TeMmepaTpye. 1/ iy FBR MR Yoe & mnl A2 7 44 T4 R PE . UeM HIDKe MCIapsAeMOCTh, TeM
crabuibHee cBoicTBa Maca. 4 & Tl ¥ i (1 Pk e AR A

CTabMILHOCTD K OKMCIIEHHIO, BHICOKHE MOIOIIME CBOWCTBA OCOOEHHO BaXKHBI Ui MOTOPHBIX M JIPYTHX Macel,
MHOTOKPATHO IMPOKAYMBAEMBIX INPH BHICOKOM TEMIIEpAType Yepe3 y3jibl TPEHWs WM MPEeIHA3HAYEHHBIX JUIs
JUTTETHHOTO TIPUMEHEHHs 0e3 3aMEeHBI M 03apaBKu. X T ik I T il A H e — S il 22 ik 20k R 3R 1k L ok
A S P AN S S5 RIS 0 ] e vt ok 150 ) A4 A T AR R IR AR vy Ui e A ) B B

[TpOTHBOM3HOCHBIE CBOMCTBA XapaKTEPU3YIOT CHOCOOHOCTH Macesl O0ecreunBaTh Majo€ COMPOTUBIECHUE
IPAaHUYHBIX TUIEHOK TAHTEHIUAILHBIM MEPEMEILEHHSIM ¥ BBICOKOE CONPOTHBIEHUE KOHTAKTy MOBEPXHOCTEHN MO
JIEUCTBHEM HOPMAJIbHOM HATPY3KH, CHIXKEHHE MX U3HOCA. HUEE M w2 36 T il BE LA IE V08 S RAIE A 2 3 I 1) 5N B
03, REAEIE N CRUFXT R A a U AIBH Ty 55K, DRIE ARG T ¥ B AR

Jliist ysydIeHus BI3KOCTHBIX, MOIOLINX, TIPOTHBOM3HOCHBIX, AHTHOKHCITMTENLHBIX U JPYTHX CBOMCTB Macel
K HUM JI00aBJIAIOT IIPUCAIKH WM KOMIIO3UIIMM Pa3IMUHbIX TIPUCANOK. A T i H i ks P . WSVETE . HUEEHIIE.
UM PRI S — SR 5T, A28 o ity o 8800 8 n 70 s A S I 70 B

43.MMIOATIOTOBKA HE®TH K IEPEPABOTKE 1 it i T iy v 4% TAF

OO0bBIYHO HE(TH, MOCTYMAIOIINE HA 3aBOA, coepkat a0 1% Bomsl u oT 100 1o 900 mr/ i comeit. HENE) A
m, EEEAH %KY, BFAME 100590 0=2wih. Ilepepaborku Takux He)Tel BBI3BIBACT
HOBBIIIEHHYIO KOPPO3UIO ammapartypbl I L iX % (1) £ i 5 5 A 28 51 & R & i k. Otu HedTu TpyOyroT
CMEUHABHOM MOATOTOBKH Hepes UX MepepaOoTKOM. XAy T iy 75 2L T4 T4E. TIpuHSITO CUMTATH, YTO
cofiepykaHre BOJIbI HE TOMKHO mpeBbimaTh 0,1 ---- 0,2%, a coneit 1omkHO ObITh He Oonee 5-10 mr/n HedTh.
WH, KIOGEARGHEL 0, 1—0, 2%, mATHaPHRAGEREE 5 —1 0250,
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IMoxroroBka He(TH K TMepepabOTKE BKIIOYAET JBA dTana: crabuim3aimo HepTH (ecau 3TOro He ObLIO
CIIENAHO HA IPOMEICIAX) U €€ 00ecCcoInBanue U 00e3BOKUBaHUE. A1 N LA IvES TR AN B Amike o
AR B ABEX IR AR A7 11 5 50 i 7K

Crabunmuszaius HeTH pacCMOTPEHA B IJIaBe, MOCBAIEHHOM 100bIue HeTH. AMIEE (M) CEL TR
K —F P {E T A, O6ecconuBanne 1 00e3BOKMBAHUE HEDTH, TOMUMO YMEHBIIEHH KOPPO3UH AMaparypsl,
A Y 5 R R BE KB T BEIR DR BB LLAR,  O3BONISIET YBENMUMTD «MEKPEMOHTHBIN MPOOE» TEXHONIOTMUYECKHUX
YCTaHOBOK, i fEH N T 235 BF KRB 2 MIKIZ4E 1,  yMEHBIINTH PacXof JOPOTOCTOSIIMX KATaIu3aTopoB, Y/ &)
SRR RS G, yaydnmTh Ka4ecTBO HE(PTAHOTO KOKCA M KOTEBHOrO TOIUIMBA O 30JIBHOCTH U COJIEPKAHUIO
arpecCUBHBIX MATEIUIOB, 0 A1 i A8 Al G b R B 75 2K 23 R il 1tk 4 i & 2 5 T 1) L&, yBenmMauTh Koo QuIeHT
TEIUIONepeiavn NedHbIX TpyO Ha 4-12% Kl ia vt 5 R Ede 4 — 1 2 %.

JIMCTIEPTUPOBAHHAS B HE()TH BOJIA B BUJIE MEJIKUX KalleJEK YIAEPKUBAETCS B HEPTH MPUCYTCTBYIOIMMH B HEl
acaabTeHaMu U cMOJIaMH. 7 HULE A7 i R 7K B /IS 7K 9 X8 A i o 0 00 7 JB0ORD IS B4R B AE AT v P . TTpraém
MOJIAPHBIE TPYIIBI 3THX BEIIECTB HAMPABJIEHBI B CTOPOHY BOJBI, @ YIJIEBOJOPOJIHBIE «XBOCTHI» HAXOMATCS B
HedsaHOM cpeme. M H. 33k L&) 5 (¥ A M 3 (A1 1) K AH B 1) 8 R AL T A A P . Jlns ynaneHust BOIbI U3 HEPTH
HAOOXOIMMO PaspyIIuTh TUIEHKY TOBEPXHOCTHO-aKTUBHEIX BerecTs ([TAB), HaXOAIMXCA HA TPAHUIIE pasjieia
nByx (as: Bomsl v HebTH. A T M H A7 P KK L AUBEIR A T AR ST ORFUAID AR THE PR R 38

JIst paspymieHust CTOMKOM BOISHON SMYIIBCHH B HEPTH IIPUMEHSIOT TIPEUMYIIIECTBEHHO JBa CIocoba: A T il
WA R E KPR, EEERAPIR 7 TenMuYecKuid, pyu KOTOPOM He(Th HAIPEBAKOT U 32 CYET YMEHBIIEHHUS
BA3KOCTH BoHAas (hasa JIETKO oTaensercs ot Hedtu (pasHOCTh IUIOTHOCTEH), IHHWE, SR MVEN, g, I
WEERE FERIRAR . KBS SR M T OMKREBEZE) |, 1 QU3UKO-XUMUYECKHUH, KOTa B SMYJIbCHIO T00ABIIAIOT
CrelHaTbHBIC TOBEPXHOCTHO-aKTUBHEIC BEIIECTBA, TaK Ha3bIBAEMBIC IEOMYIbraTopbL Y Hi4h 227778, KA LIk, 7
AR I T RIS Y %, BRI . OHE HaKaIUIMBAIOTCS B BOXHOM CJIO€ U OPHEHTUPYIOTCS TUAPOPIIBHOM
TPYIIION B CTOPOHY BOTHOM cpenpl, a TuApodhoOHOI ---- B CTOPOHY YIJIEBOJOpOAHOM cpenpl (Hedtw). i F. 7
RAEAE K2 oh I LA KRS 1 1) ZK A S5, i 1 K T i ) kA i ) CFill) » - DT BelecTBa MEHSIIOT OPUEHTALIUIO
ITAB, Haxonmsmumxcs B He(TAHON (asze, W MpPOUHAs TPaHWYHAS TUIEHKA HA TPaHUIE pasjeia BOAbI ¥ HE(TH
paspymraeTcst 1% Hed) i AR T A AR AR 2 TV PR S 1), TR T AR 7K — g St D e ] R 7 AR . Menkue xarm
CITUBAIOTCS B 0OOJice KPYIHBIC U OCENAr0T Ha JHO ammapra. /7Kyl 2 i K /K i It AN B & 4 K3 . BakabiM
CIoco00OM MHTEHCHU(UKAIUK TpoIlecca O00E3BOKMBAHUA W O00ECCONMBAHUS HE(TH SBJISETCS BO3JIEHCTBHE HA
SMYJIbCHIO dIEKTpruecKoro momust. 7 AF T FLAL MO s A A7 B AR EE 1 2 O T 2057% . Kanum Boas! mpu
9TOM OPHEHTHUPYIOTCS BJIOJb CHJIOBBIX JIMHUM, BHITATHBAOTCS B OJUTHIIC. X, KT L 4 B oK e A A 0 7 o
ITpy 3TOM TPaHUYHBIN CIIOM pa3pyIaeTCs W KaIllulM CIMBAKOTCS B Oojiee KPYITHbIE, Oceast Ha HO armapaTa. XM,
R ZEBNIIR, KRR IZKR, TTANBI B IR

OOBIYHO BCe 3T CHOCOOBI  O0E3BOKMBaHHS UM oOeccoNMBaHWs HedTell  peajM30BaHbl  Ha
9JIEKTPOOOECCOMMBAIOIIMX U 00€3BOKUBAIONINX yeTaHoBKax (DJIOY). i AT I L A7 I K R e 6 77 v2: 400 1 7 L
hWeK 3 E B A . B IPMBIIUIEHHBIX YCJIOBHUAX WCIONB3YIOT TOPU3OHTAIBHBIE [UIMHAPAYUECKUE HIIH
ceprudeckue dIeKTPoAeTHAPATOpbL. 1E MV 4 £ T, i Al FH K P iy SN B ERR ik 4% o YemoBust mx paGoThl:
temneparypa 140-160°C, nasnenne 1,0 —0,8 MITa, nepemennblii Tok 25-30 KunoBonbT. ‘EA1MK TAELAEh: E 1 4
0—160/%, KAl, 0—1, 83Jkif, 22 5—3 0Tk

44 TIEPBUYHASI IEPETOHKA HEDTUW Jstihi#) 1

K mporeccam TepBUYHON MEPETOHKU HEPTH OTHOCATCA arMocepHas IeperoHka HedTH M BaKyyMHas
nieperonKa masyta. Jq i i Hs 28 18 A0 E il gk e 25 0w A A O sl 0 ) ik & 1L B . IX HasHaueHHMe COCTOMT B
pasnenennu HedTH Ha QPaKI|K IS TTOCIIENYIONIEH EPETOHKH UM HCTIONb30BAHMS KAK TOBAPHBIX MPOAYKTOB. ‘T
MIRIAVE F R — 20 28 000K sl 20 )48 20 sk VR I R . DT ipoliecehl OCYIIECTBIISIOT Ha aTMOC(EPHBIX
tpybuatkax (AT), BakyyMHbIX TpyOuarkax (BT) iy KOMOMHMPOBAHHBIX aTMOC()EPHO-BAKYYMHBIX TPyOUATBIX
ycranoBkax (ABY). XUt PR 270 5 R U IMAEE . R R A2 B ol A 100 K — k7 s AR B b sl
.

Ha ycranoBkax AT w3 HeTH BBIIEISIIOT OEH3MHOBBIE, KEPOCHHOBBIE, TU3CINBbHBIC (Ppakiun. 1FF k& 7% 1H%E
B AR B Y S . B I SEh iy . OcratokoM ot neperonku Hedru Ha AT Bsuisercs Masyt. 7 [k
EAAMEEPHOMAE WA ELEMN. BT nossoiser 1ocTHub Gonee TIyOOKOro pasieneHust HeTH ¢
MOJTYYCHUEM Ta30MIIeBbIX MM MACTSAHBIX QpaKimu. Jak i s A HES B n] (oA il IR o B BE,  JEA3 BRI S8 18 4>
sCE MR 4. I3 ocTaTka BaKyyMHOM TEPErOHKH Ma3yTa ---- TYIPOHa MOKHO TIONYYHTh TKENTbIE KOTENbHbIC
TOIUTMBA, KOKC, OMTYM WIJIM OCTaTOYHbIE Macia. M yill (175 i 2510 ik vds — — R0 v il v vl DAAS B ST Rkl . R
W BRI

B ocHOBe meperoHku HeTH JIEKHUT NPOLECC paseieHus HePTH Ha PPaKIUU B 3aBUCUMOCTH OT TEMIIEPTYPBI
VX BeIKUTIAHWsL. AR 7 R 1 i B2 A W0 B PR 23 R R R A 28 R S L

[Teperonka MOXET OCYIIECTBIATHCA NpU :1) MOCTENEHHOM HCHapeHUH 2)OJHOKPATHOM HUcCHapeHuu 3)
OJIHOKPaTHOM MCHAPeHUN U peKTUuKanmu. e LIAELU N AP scBl: 1) Wikt 20—~k 3) —kA
ARG TR o

CaMmblii TPOCTO#i CrI0CO6 TIEPErOHKHU ¢ MOCTENEHHBIM MCIIAPEHUEM ITPUMEHSIIH B IIEPBBIX MEPETOHHBIX Kybax.
o 5] B (RO VTS A T VRN FRAE ] LA 780826 . Chipast HeTh TIOCTENEHHO HATPEBAETCS B KyOe OT HAYaabHOM
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JI0 KOHEYHOM TEMIIEpaTypbl MPH HENPEPLIBAHOM OTBOJAE OOPAasyIOIIMXCsS T1apOB, MX KOHIECHCALMH U BBIBOJIE
OTJENbHBIX (PPaKuyU U3 NPUEMHUKA KOHAEHCATa. MK RRLIE B LU0, 251038 vh 1) JrURE L a2 T s g N #4714
Heth Az 7875, 2800 L, TR s P AN SRR 2

ITpu OHOKPATHOM MCHAPEHUH MCXOIHYIO HE(Th HEMPEPHIBHO MOIAIOT B HATPABATENb, I1I€ OHA HATPEBAETCS
JO ONpenenéHHON TeMmapeTypsl AT AL, BERLA M BTl N B H3e, 7E08 Be gm0 — e iR
OO0pasoBaBILKecs Maphbl OAHOKPATHO OTAESIOTCS OT XKHMIKOW yacTd HedTu B cemaperope. LR MIZ&VA a5 B deh—
U I s A 3 ok . TlapoBast 4acTh KOHICHCUPYETCSl B KOHJICHCATOPE M TIOCTYIAET B MPHEMHUK, OTKYIa
HEIPEePbIBHO OTBOAUTCSL 5Vl 47 70V et 25 h A e P dE A B4 38, MRt  C Huza cenapaTopa
HEIMPEPLIBHO OTBOJMUTCS OCTATOK OT IEPETOHKU HEDTH. M 325 % (1) JEE #B8 /N W Hife H A S 28 A A B

Jlons 0TroHa Ipy OJHOKPATHOM HCIIAPEHHHU OOJbIIE, YeM IPH IMOCTEMEHHOM. — KAk 7% H 3R L T v S AL i)

B coBpeMeHHO!M TPOU3BOJICTBEHHOM MpPAaKTHKE 00a HTH TIPoIEcca HE MPUMEHSIOTCS, TaK KaK MOCTENEHHOEe
UCTIapeHue SBIISETCS MEPUOANUECKUM MPOIIECCOM (OHO MCIONB3YETCS JIMIID TP JTa00paTOPHOM aHAIHU3e HE(TH).
75 H A S T IX AN RN T B A A S R e ARSI AT A A AR ) o Jlpyroit
HPOLIECC MO3BOJISIET PA3IETUTH MOTyYEHHBIH JUCTUIUIAT HA HECKIBKO (DPAKIIMK MM TOBAPHBIX MPOAYKTOB. 75—
TEREE A 2 2R S O LA 73 R

Yaie Bcero MpUMEHSIETCS TIEPrOHKa ¢ peKTuduKanmein. £ i F (1) 2 F5 178 1% . DroT mporiecc mo3BossieT
4ETKO pasenuTh 00pa3oBaBLIMECS MAPbI 10 TEMIIEPATYPAM KUIIEHHS BXOAALIMX B MX COCTAB yIJIEBOJOPOIOB. X
TR G AR B IR 28942 0 Hh IR S TR I T I P T 4 L AT A % 40 B . OcHoBoll mpolecca pekTU(HUKALUY SBISETCS
MHOTOKPATHBIH MaccoOMEH MEXIY IBHKYIIMMUCS HABCTPEUy JAPPYr APPYry Hapamy ¥ *KUIKOCTHIO ((iermoit),
TIOJTy4YEHHOH B pe3yNbTaTe X YaCTUYHON KOHJACHCALMH. {E i X [ ) ) 28 VORI b 28 V0 20 v ok i 743 28 9

CRIFE<M>) 2 0] (2 WAk TS W FE R FE . Tlpouece OCYLIECTBISAETCS Ha TapeikaxX PeKTU()UKAIMOHHON

KOJOHHBL %I P& fEXE 1R 5 IS AL 5L . Uem Oonbllie TapesOK UMEETCsl B KOJIOHHE, TEM JIYUIIe TPOXOIUT
paznenenue ¢ppakuuu. HNIERBL, W50 widikf. Ileperonka ¢ pekTH(HKAIeH MOXeT OBITh OJHO-, BYX- U
MHOTOKPATHOIO HCIapeHus. A5 1HARAEIAT — IR PIIRFIZ IS AL,

45.TEPMOKATAJIMTHYECKHUE IMPOIECCBIH i {tid 7%

Wmeercst Lenblit psiji TEXHOIOTHYECKHUX MPOLIECCOB, B KOTOPBIX XUMUYECKOE MPEBPAILCHUE ChIPbsl B TOTOBBIE
MPOAYKTBl OCYIIECTBIISICTCS HE TOJNBKO TMOJ JCWCTBUEM BBICOKOM TEMIIEPATypbl, HO W B MPUCYTCTBHHU
KaTaau3aTopos. H — RN T2, (R T2 fid, BURMZ AL AR A A SRt BRI AN SO AE iRl A R S8
1, T HEZEA A /E A . Takumu mporieccaMu B TPOU3BOJICTBE TOILTUB SIBJSIFOTCS  KATATUTHYCCKHIA KPEKUHT,
KATATUTHYECKUH pr(OPMHUHT, H30MEPH3ALIUS, TOIUMEPU3ALIHSL, ATKUITHPOBAHUE, THAPOKPEKHHT U THAPOOUHCTKA.
Hike KpaTko pacCMOTPEHBI HEKOTOPBIE M3 ATUX MPOUecCoB AR T~ i AL S, ALESRE, T, A Bk,
ISR R IIEaW o P bR s AP I N TCT 6% Sl N =5 w8

IMporiecc KaTaIMTHUECKOr0 KPEKMHra MPEJIHA3HAUCH YIS TTOMYYEHHUS JOMOJHUTEIBHBIX KOMHYECTB CBETIBIX
HeTENPOIYKTOB — BBHICOKOOKTAHOBOIO OCH3MHA U JW3EIBHOTO TOILIMBA M3 TSDKEIBIX (DPAKIHH B MPUCYTCTBUU
Katanu3aTopa. AR AR AT HIRAN 78— Se 4 T it i — — A I A0 0 F 5 il 20 o S B e e (v
FSEm#kl. B kauecTBe ChIPhSI Yallle BCEro MUCIONB3YETCs BAKYYMHBIH AUCTUILIAT, HONYYaEMbIii TIPH BAKYYMHON
TIepEeroHKe MasyTa , a TaKXKe JU3ebHble (pakuny , razsonntisEill kokcoBaHMsfE{ TepMHUYEcKOro KpeKHHIa u
TUAPOKPEKUHTa. F IR 2518 I 15 B (el e 25 10 23 il LA R SR 43, FAZRA I R AR St R i S Ak R R S it 22 6 A T

TMpoxayKIiyeld YCTAaHOBKHM KATATMTHYECKOTO KPEKMHTA SBISAIOTCS: (b 244055 B (= i 2«

1.Ta3, comepxamyii HE3HAYUTENLHOE, II0 CPABHEHMIO C TIa30M TEPMHUYECKOIO KPEKMHIE, KOJIUYECTBO
HEIpeeNbHbIX YIIEBOAOPOIOB. 5N/ TAH LL 5 b & (W AR 1)k

2.BeH3UH ¢ OKTaHOBBIM 4YWCIOM 80-85 MO0 MOTOPHOMY METOMY. DTOT OGEH3MH CIIY)KUT KOMIIOHEHTOM
TOBApHBIX aBTOMOOUIBHBIX OCH3MHOB. “Fhifl ik 8 0 — 8 5 1AM XPVAMDEVZE s a4 57

3.JIérkuii ra30iib — KOMIIOHEHT AU3EIBHOIO TOILIMBA. 1 Uk Seih — — SEniEHI 453 -

4.®paxius 280-4200C — cpIpbE IS TONTYYCHHS TEXHHYECKOrO yriepoaa. 2 8 0 — 4 2 0 iR — — ek Lk
T IR JsURL

5. TsoKENMBIA Ta30MIIb — UCIIONB3YETCs KAaK KOMITOHEHT KOTEIBHOTO TOTumBa. 15 UL 46l — — VE A b 8kl i 41
MR

B kadecTBe KaTaIM3aTOPOB UCIOIB3YIOTCS ATFOMOCHIIMKATHBIE KaTanu3aTopsl (nAl,O; * mSi0, * zH,0). w4
HEALTAAE A AL AR

B wHacrosiiee BpeMs Ha 3aBOJaxX OKCIUIYaTUPYIOTCS YCTAHOBKM JBYX THIIOB: C TOABHMIKHBIM CIIOEM
[MPKYJIUPYIOIIETO0  [IAPMKOBOIO  KAaraju3aTopa M IICEBIOOKKIKEHHBIM  CIOEM  [MPKYJIUPYIOLIErO
MHKpOoCc(hepuuecKoro katanusaropa. Hui—L8 L] RAMWERE EIEAT: IHHRERIBMNFESIIRFIERIE AR IR.

Boriee cOBpeMEHHBIMU SIBJISIOTCS YCTAHOBKH BTOPOro THma. 55 % 'E & LB {b K.  Temmepatypa B
peaktope — 480-5000C , B pereneparope — 590-6700C. dasnenue 0,1-0,2MITa. RN #FHIRE R4 8 0—500
B, PRSI NS5 90 —6 TOR. Ao, 1—0, 23k,

[puHIMNHAIbHAS CXEMa YCTAHOBKH C ICEBIOOKIKEHHBIM CJI0eM Kataiu3zaropa (mporece B { kumsiem
cioe) ) mokasaHa Ha puc.12. fEAFIRMIK GBI RS B FELEWE 1 2 Pios.
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CrIpbé, mpeaBapUTEIbHO HATPETOe B TEIUIOOOMEHHHMKaX (Ha CXeMe He MOKa3aHbl) U IEYH, MMOCTYIAeT B
HOIbEMHBIN CTOSK KaTaau3aTonpoBoaa. AT df (K &AT R R) Fal ch a5 i FA SRR e AR A 700 3 1§ T 2
. CMech CBIphs, KaTAIU3aTOpa U BOISHOIO IMapa MOCTYIIAeT Yepe3 PACIpeeIUTENbHYIO PEIIETKY peakTtopa B

(xumsammii) croit katammzatopa. JFUEH. AL FIRIK 2SR S 2o S N 5% 4 O AR IE N SEAL R Bk I K . Takoe
HA3BaHHE ATOT CJIOH MOIYYHII HOTOMY , YTO MAapbl HATPETOrO CHIPhS U BOMSHOTO I1apa, MPOXO/sl CHU3Y Yepe3 CIIOi
MHUKPOC(EPUIECKOr0 KaTaln3aropa, MOAIECPXKUBAIOT €ro Kak Obl BO B3BEIICHHOM COCTOSHUH, KO[JAd YaCTHIIBI
KaTaJIn3aTopa MOr'yT OTHOCHUTEIBLHO CBOOOIHO JBUTATHCS BO BCEM 00BEME €ro Ci0sl , HAIOMHHAIOIIETO KHUITSIIYIO
HKUJIKOCTD. 4 5 K 2 JIT LA B AR IR 44 B A2 A AR FAPRE 1 755 b 5 ROV A — FEFIEAL SRR AR 1 iz s, InisURHR)
ZRRFKZER ) F AR FRURIN, e R YR EIPIRE .

Puc. 12. TlpuHImnragbHas CXeMa YCTAHOBKH KATATUTHYECKOrO KpeKHHIa: 1-meusb; 2-pereneparop; 3-peakrop;
4-pexTH(HUKAIMOHHAS KOIIOHHA; 5-XOIOAMILHUK-KOHICHCATOp; 6-razocemaparop. Kl 1 2 . fEWRIMEE B IRHK: 1
=Wl 2 — RS 3 — MR 4 — RS 5 —RBRAAEY: 6 — U .

I —Bakyymubiii rasoitne; Il —BomsHoit map; III-Bosmyx; IV —apimMoBeie rassr; V -xupHbii ra3; VI-6eH3uH;
VII-nérkuii razoitnb; VII-cbipp€ mist MpOM3BOACTBA TEXHUUECKOrO yriieposa; IX -TspKénblii razoins. 1 —ikE A4
iy T—/KERs =27 V@ V=< VI—yl; VI8 semh: VII— 47 0Nbskm Jsoek:, IX— &R S .

[Ipu KOHTaKTE CHIPhS U TOPSYETO KATATHM3aTOPa IPOUCXOAIT PeaKUy KpeKuHra. JsURHFI i (A 7 H i iy  2F
2446 & B . TIpoIyKThl peakiliyl IMOJHUMAIOTCS B BEPXHIOK 4YacTh PEaKTOpa, MPOXOIST Yepe3 IMKIOHBI , T
OTAENSETCS] YHECEHHBIN KaTaIM3aTop, U HAMIPABIIIOTCS B PEKTU(DUKANUOHHYIO KONOHHY. [ VA4 LTt 2] e v g 13,
L HER AN B BRIy, IR HEAL B sk, SRS HEAKSEES . OTpaboTaHHBIA KaTaIM3aTop, Ha KOTOPOM OTJIATaeTcs
O0OOYHBINA MPOIYKT KPEKHUHra — KOKC, MPOXOJUT OTHAPHYI) 30HY , PACIHOIOKEHHYIO O] PaCIpeeuTeaIbHON
petetkoi. YR T b= 5 — — AR B i Ak R 2 A7 T o0 AR R A2 B . Croma momaérest BOMSIHOM map,
KOTOPBIN IeCOPOUPYET MPOAYKTHI PEaKIUi C IOBEPXHOCTH KaTanu3arop. K7V NFIX B, X HesK 28752 MAEAL,
FUFTH LB H ¥ ) R 4. KaTanam3atop cMeNIMBaeTcs ¢ BO3AYXOM M TPAHCIIOPTHPYETCS B PEreHEePaTop, Ie KOKC ,
OTJIOXKUBILMICS Ha MOBEPXHOCTH YACTHI[ KATATM3aTOPa, BELUKATAETC. ML FI A IR A 7E —iL It i Bl A gsh, 78
X HLYURE AL AR TR A R WP . PereneprpoBaHHbBIA KaTaIu3aTop BO3BpaIlacTes B peakTop. A4 ffi 1k 77
IR [ [ S 2EH

46.COTPYJHUYECTBO-OTBET HA TPEBOBAHUSA X XI BEKA (1) 41— —+— A dRiAZs (1)

HedrsiHas mpOMBIIUICHHOCTH CETOHSI CTOIKHYIACH C MAPaJ0KCOM OrPOMHOrO Maciitaba-uMerTCsi HAMHOTO
00JIbIIME BO3MOXXHOCTH Y€M KOria-a11u00 B MPOIILJIOM, M B TO € BPEMS MbI CTOUM [EPe]] JTUIOM HOBBIX IPOOIIEM U
OCIIO’KHEHHH, KOTOpbIE 3HAYNTENBHO NPEBRIMAOTHAL mpempyryrime AER]. 244 FA i Tl B DA ATART i 56 ]
RS2 B R MBEBE bty , [, JRAVITH I 35 bl ik 2 58 OB A i) BBURIRR 4. BesteZicTBHE 9TOTO €CTh JIIO/H, KOTOPBIE
MOJIATaloT, YTO HAIlla MPOMBIIUICHHOCTh HaxoAuTcs Ha 3akare X fH il % KIH u uTo comHile ObICTPO caauTcs
PR P AIA A, FeAT T Db A TR BH R iR

B rteuenue mocnenuux 10 ner 3amagHas HeTsHAsS OPOMBIIUICHHOCTh mpeTeprena 52 | 3HaYUTENbHYIO
BCTPACKY7£7)] B mpolecce xecTKOMME T[] KOHKypeHTHON 74+ GOopbObI 32 BhikuBaHUEH K. fEHITTFEN, P
Ji WAl EE AR O T AR AR T RE AT IR AR S 5 S b 2 B W A K I 5E 3 . [lenoBas aKTUBHOCTB B HACTOSIIEE BPeMs
XapaKTEePU3yeTCsl CHIDKCHHEM IeH Ha HedTh, BhIpaOoTaHHOCTHIO 3amacoB Hedtu u raza B CIIIA u Espome u
OTCYTCTBHEM 3HAUMTENBHBIX HOBBIX MeranpoekToB Kt Ha mexayHaponnoil apenettisi. HATspriEil (HIFF
RO MG, 38 ARG 1A R R A B, [ B R e SRS 1R T 4.

B 970 e Bpems HedTerasoBas MPOMBIILICHHOCTh POCCHH TaKKe CTOJNKHYJIACH C OTPOMHBIMHU TPYJAHOCTSIMH.
2T, RP RO RARA T B T E KA. OcHoBHON ucTouHMK HedTH B Poccuu-orpoMHbIi 3amaHo-
Cubupckuii GacceifH-ocTapel, a 1o0bI9a cTajga yMeHbaThes. 2 U i 3= B0 i 2= th—— P e A P b X —— B 48
ZAb, A IR TG > . OIHOBpEMEHHO CO CIaJoM JOOBIYH POCCUHCKUE TPOMBIILICHHBIC PEIIPHSHUS
CTOJIKHYJIUCH C HEOOXOIUMOCTHIO 3HAUNTENBHBIX U3MCHEHUH B YCIIOBUSX MPOU3BOACTBA. JT Kt FEAK IRl I, 47k 20
(5 1 A b 7 2B 7= 46 AF b Al 6 2503 AT MK 1K &2 . Pacmag Coerckoro Coro3a BbI3BaJ HapylIeHHE IMOCTABOK
HedTAHOrO 000pY/MOBaHUS, MPOM3BOJICTBCHHAS EATEIBHOCTh OOJbIIEe HE IUIaHUpyercss B MOCKBE M BCS
MPOMBIIICHHOCTh IEPECTPANBAETCS M TOTOBUTCS K MHTerparuu—k{k u mpuBaTm3arm. IRk 1A (5 4 il ihe £ {1t
2RI, SR =S e TR T, AN AL T 35 R e 45 SA T — R FIFAG 1. DuHAHCOBBIE YCIIOBUS
3HAYUTETHHO U3MEHUJIUCH, a C OCIA0IEHHEM KOHTPOJIS 3a [EHAMH CTOMMOCTb 000DPY/IOBAHHS M ChIPhsI CTaja PACTH
OonpmMMK TeMraMu. B4 AR K oA 7, TR o5 S A R s 0 B ORGSR RH ORI A T AR DR TR BE RS G .
BHYTPUIIPOMBIILITHHBIE JOJITH PE3KO BO3POCIH-B IIE€JIOM SHEPreTHUECKUI CeKTop [ ] 3amomkan okono 16 TpiH
py0. , a IPEeANPUATHS HAXOMATCS O] CHIIbHBIM JaBJICHHEM HEOOXOMMMOCTH MPOU3BOAUTH OONBIIE 32 MEHBIIYIO
ueny. TV A I 55 SRS K——2l 1T Lk R AE 16 T3 42y A5, i AbAl T CEIE) SRERHHME R AT kAT SR
=5 KR )12 R . Tak ke, Kak ¥ B 3al1aIHOM MPOMBIIUIEHHOCTH , 9TO MpedyeT pyHIaMeHTaIbHbIX H3MECHEHH B
Hoaxofax K npousBoAacTBy. I A & v J5 Tk, fEXS £ 28 7 i A& b f 2R A M4 {6 . B yactHoCTH,
[IPOU3BOJICTBEHHAS ICATEILHOCTh CErOfIHS JIOJDKHA OCTYIIECTBIIATHCA_C YIETOM OXPaHbl OKPYKAMOIIEeH Cpelbl U
OBITh B TO XK€ IIPeMs] DKOHOMUYECKH peHTa0eabHoi. FLar, BLASIIAL = 3E 3l it SOl i B 8 SR O IR 2 HLIR] i A
L5 EAUE A .

3ana/iHple KOMIIAHWH, JOCTUTIINE yclexa B TSDKEIBIX yCIoBUsAX mochequux 10 jer , JoOHIuCh ero nyTém
3 (EeKTHBHOM KOHIIEHTpAIlMd YCHWJIMH HA OCHOBax HE(PTSHOro OW3HECA-OCHOBAX , OOBIYHBIX [UIS BEACHHS
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ycHenrHoro rodansHoro ¥k 6usHeca mo Mepe MPHONMKEHHUS K KOHITY XX B. TE&HIT 4 I 440 T B e 2l
(RT3 2 ) S LR g s AT A B b 1 (B0 A 7k B2 o 1 D ) T BB b ) PR ——— Tk 46 Je ) it i A 2R 1 B R R
HHAT AR 5y 5 A8 3@ ) J5 U . DTO mponBeTaromuye KOMITAHUH: IX & % 5% 2 B 1) 24 ]

HaxonsT 1 CBOEBPEMEHHO HCIONB3YIOT MOAXOMISIIME TEXHOMOTUHM ;X 8/ ) -k I [R] i  FH] & FL A T 2

TTOBBINIAOT TIPOM3BOUTENBHOCTD BO BCEX CBOMX MOJipasBenenuax; 'C AT s A C A I E " %,

Hcronb3yloT HOBBIE KOHIIENIMH KOUIEKTMBHOM pabOThl M COTPYIHMYECTBA KaK B KOMIIAHWH, TaK WM 3a €&
npenenamu; ‘CATTBELEA T PEE, XA FIANBAE AT AR R TAE SR S 1E W&

OLEHMBAIOT U KOHTPOJNHMPYIOT JENOBOW PUCK IMYTEM TIIATENBHOrO OTOOpA M3 MHOIUX BO3MOXKHOCTEH
WHBECTUPOBaHMS KanuTana, ‘&A1t AR 2 82 mT GeE mhil BUE R 77 SORPEN FOF ik 55 KUK 5

[posBnsiroT 1OOPOCOBECTHYIO 3a00Ty 00 OKPYKAIOIIEH cpeaie BO BCel cBoOe mestenbHOCTH. A I7E H O
T B I O ERBE IRk R

B COBpeMEHHBIX YCIOBHMSAX BEIEHUs OHM3HECA CO3[aHME COBMECTHBIX MPEANPHATHI HA MECTHOM |,
PETMOHAILHOM WM TJI00AILHOM YPOBHE HMMEET CTPATErMYECKOE 3HAYEHHE , IMOCKONBKY OHO TIO3BOJISET
KOMITAaHUSIM Pas3JIeNUTh JEI0BON PUCK , IETUTHCS 3HAHUAMH M PECYPCAMHU H YBEIMYUTh JOCTYI K MOTEHIIMAIBHBIM
BO3MOXKHOCTAM. {EIARTA 5 ISCAE N, fEMTT o DIk sl BRI A b i 57 S AR A A A g 2 3, RO gl &4 w4
55 RS, 4r AR R O IR R R I BE R AT At . Takoe COTPYIHUYECTBO OY/IET YCMENTHBIM JIUIIIEL B CIIyYae , eCIn
OHO OCHOBAQHO Ha B3aMMHOM YBKCHHH W CMHOM BUICHHH LeNell COTpyaHudecTBa. 1A 1 @ 37 E A B 25 Al 75
i H B — SR, AR EVER SR K. YaacTue 06enx CTOPOH JIOJKHO MOBBICUTE IEHHOCTH PETPHUSTHS
, ¥ OHU 00€ JIOJDKHBI OBITh BOSHATPXKICHBL X /7 1] 2 15 N g4 i MV (AN, 1ff HLAUT #RN iR A3 2822

47.COTPYJHUYECTBO-—OTBET HA TPEBOBAHMA XXI BEKA (2) A 1F—xf = —tHa 7 Rm
F% (2)

Yenex xkommnaduu “Mooui " Tak K€, KaK U APYTUX KPYHHBIX MEKAYHAPOAHBIX 3alla/THbIX KOMHaHPIfI, OCHOBAH
Ha HCIHOJB30BAHUN TIEPEIOBBIX TEXHOJIOTMI W HCKyccTBe 75 & YIpaBJICHUS, KOTOPbIC MMOBBIIIAIOT

OpOU3BOAUTECIIBHOCTD H obecreunBaoT Hal]é)l(Hyg! EE /2‘(1 E‘] OoXpany 0pr>1<a}01uel71 CpCabl. OtH TCXHOJIOI'H,
HEKOTOPBIC IMPUMEPBI KOTOPBIX MPUBEACHBI HUXKE, ABJISIOTCS Ba>XHBIM B3HOCOM % E B COTPYAHUYCCTBO. ;':'{Hﬁﬂ_\'/z}

) A G, B G A 7 K B A 7 — RS AR A SEHE 2R B v 0 B ), e T 95 A AR = I R A SO
PRYPEREE, XL T CRMZE2S IR T2 Ry 7) RN GIEMEZZR .,

TexHOMOrusl B LEJIOM, & TEXHOIOTHs 100biuM He()TH B OCOOCHHOCTH, HE WMEIOT TPaHMIl JJIsi CBOETO
npuMeHeHust L2, Fril@ AR LE, S EEmHZRA RN, To, uTo ¢ ycnexoM NpUMEHSeTCs B OTHOM
paiioHe, MOXET OBITh HCIIONB30BAHO U B IPYTHUX paioHax. £ —MHuX s AE A 1), tar LU 2 HALHX . OcHoBoM
SIBJISIOTCSL BBIOOP HYXKHOW TEXHOJOTHH JUTS PEIICHHs KOHKpeTHOU B[] 3amaun u e€ mpaBUIIbHOE MPUMEHCHUE.
R LA 55 R TR K L 2R I A e A Al

BypeHue ropu30HTaIbHBIX U HAKIIOHHO HATPABICHHBIX CKBAKHH C OONBIIUMHU OTKIOHeHUsSMU{Hif] 3a60eB T
{YETH , IpUMEHUMOE Ha MHOTHX MECTOpOXIeHUsx oT Tumano-ITedopckoro pervona no CaxanuHa, MO3BOJSET
KOMITAaHHSIM 3aa/HBIX CTPaH U3BICKATh YIIICBOJIOPO/BI B TAKUX PaliOHAX, IJIc B MHOM Cilydae motpeboBaioch Obl
CTPOMTENILCTBO JIOMOIHUTEIBHBIX MOPCKHX MIATHOPM MM OypeHHe MHOTOYUCIEHHBIX CKBAXKUH Ha cyrie. Mk Ef
——{F AR 3 RS AR AR 22 3t A (R BRI BRI IR AR AR DR 1) e Tl R 1K A REAT 08y [ K I A =) e —
PR R, FEIRSEH T, FERERIESL S, SRR AN LT A B R L K B IERY . Drta TexHONMOTHS MOXKET
CHH3UTH Pa3Mepbl 3€MENbHBIX YYaCTKOB, HEOOXOMUMBIX JUIS MPOU3BOJCTBEHHOHN ESTEIBHOCTH, OHA SIBIISETCS
TAaKXKe PKOJIOTHYECKU OE30MaCHOM. iX— T 2RI/ A il A 1 MBI AR, 76 AR B TEfake 1.

Ham ombiT B 007acTH THIpOpa3phiBa IUIACTA, MEXAHU3UPOBAHHOW M00bIYM, OOpabOTKH U yHaieHHS
MPOIYKIIUH CHIIBEHO OOBOAHEHHBIX 7L/K ] CKBa)kKMH MOXKET OBITh UCIOIBb30BaH B Poccuu Uit MOBBIMICHUS TOOBIYH
Ha JUTUTENLHO pa3pabaThiBaeMbIX MecTOpOXIeHMsIX 3ananuoil Cubupu u Bosro-Ypanbckoro perruona mompobuo 2
L ToMy, KaKk 3TO OBLIO CIETAHO HA HANIMX MECTOPOKACHUSX B 3amagHoM Texace, Tie THIPOPa3PbiB B HEPTIHBIX
CKBaYKHHAX, KaK OPABUIIO, TO3BOJIHUJI B TPU-TISATE Pa3 YBENUUUTE 100bIay HeTr. FAI7EHZE K ) 34450k . 7EHLnifb
FERARI L o1 L SRR 26 7 7 /K R 77 it S L ) 06 vy DA FH A 48 25 40 1 W A R SRR R il——% R+ B R S
I LAS s TR R, XA T X LA 00 8 T U 5 A e M RAT] R BOuiE, AR b e CRAD 7K 4%
T H RE A T R E i 2—4 £5 . Meroapl noBbIIeHHS He(DTEH3BICUCHUS-TAPO3ABOAHCHHIE 1 IPUMECHEHHE TICH-
HA MECTOPOXKCHUSX TSDKENON HEe(pTH TaKuX, KaK MecTopokaeHue B KamudopHun mo3BossroT peHTabenbHO i fl [
JI0OBIBATH HECKOIBKO MUJUTHOHOB TOHH HE(DTH M3 U3BECTHBIX MeCTOpOKaeHui 3anaanoit Cubupu u Pecnybnuku
Komu. $i i1 il B (1477 V2 KRS A A——(E 1A — SSE SOt [, e in HUAR JE Ml A, e mag
PO PEAR A SE AR F A ERIE O A il FE R A BE B A L 7 A

Xorst TpéxmepHas celicMuKa MpUMEHsieTcs yxke Oomee 20 JieT, OHA M TEMEphb, HCIONB3Ys MOIIHbIE
napajvieIbHBIe KOMITBIOTEPEI, TPOJIOJDKACT JENaTh HOBBIC OTKPBITUS. Hi AR — 4EME T H O£ 20 £4F, ‘& HAT7Eff o
KGR FH RN, B4 iE BRI . OHa NoBbIIACT HAIIA BO3MOXKHOCTH IO OIEHKE CIIOKHBIX
FEOJIOTMYECKUX CTPYKTYp KaK Ha HM3BECTHBIX MECTOPOXICHHUSIX, TAK W Ha HOBBIX Pa3BEIOYHBIX IUIOIIAISX,
[03BOJISISL HAXOIUTh U OCBAMBATH KPYITHBIE MECTOPOXK/ICHHUS B PA3HBIX CTpaHax mupa. ‘B BELREAE ORI, XA/
BRI S S TRATVEAN Bt 25 M IR BE T, RN S AR VAR S AN [ K R R . OHa 3Ha49uTeNbHO
yBeIH4MIa KOO(QGHUIUEHT yCIIeMHOCTH OypeHHs CKBaxuH. ‘B A KM N T 85 % . TpéxmepHas ceiicMuka
OTKPBIBACT JIOCTYII K HEBBISIBIIEHHBIM OTEHIIHABHBIM 3anacaM HedTu 3anaaHoii Cubupu Tak ke, Kak 3T0 ObLIO B
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Texace u, 10 cynmecTBYSZ i, B GonbpmMHCTBE HE(PTEra30HOCHBIX IPOBUHIIMIA Ha 3anafe. —4iHiiE, SAEE i

M, S RAE YT KER I 4 AR CHUDOIRE, AT IT TIEAE (WD DY Pa AR A E AN B A3 1A Al i 2 (R 5

48. COTPYAJHAYECTBO-OTBET HA TPEBOBAHUSA XXI BEKA(3) A F—xf =+ —thad 75k M=
% (3)

VipaBneHue IpoLeccoM pa3paboTKH UMEET OONbIIOE 3HAYECHHUE IIPU COBPEMEHHBIX HU3KHX IIEHAX HA HE(TH.
A HarmM IR LT, R B R KM . DTa TeXHOMOr sl MOBBILIACT LIEHHOCTh 6J1arofapsi TOMy, 4TO
pasIMYHbE MHKEHEPHBIE M YEJIOBEYECKME PECYPChI, HAUMHAS OT HAYYHBIX HCCIEIOBAHMH M TEOJOrMYECBKHMX
M3BICKAHWI 10 TPOM3BOJCTBEHHOW NEATENBLHOCTH, codeTarrces 45 & {E — i B BuIe cuHepruyeckoro & 1f 1
nonxona’7ik. AJ¥ K npoueccy NPUHSITHS peleHUH. X T 23w 7 & A % Bl o N g,  MRMEIFRR
M )T By R B 2R Bl # E BL A A A B ok O R SR IS i i B 9 . Jlng aToro ObLIM co3laHbl HEOONbIIME
MOKIUCHUILTMHAPHBIEES 22 BL) Tpymibl, paboTaroiue HaJ| peiieHneM ooumx 3aaaq. Ak, Br T 8@ (i
1) FFEMTE M 2=E TR/, YopaBneHue mporeccoM pa3paOboTKH MO3BOIUT YBEITUYUTH TOOBITY , IOBBICHTH
5(Q(EKTUBHOCTD U, CJIENOBATENBHO, CHU3UTh 3aTPaThl HA JIOO0M HE(TIHOM MecTOpOxaeHUH Poccuu. 14 7Kt
FERESG NI R 4880, BB BEACT H TH P W T — Al B9 .

Bce anpoOuMpoBaHHBIE TEXHONOTMH MOBBILIAKOT MPUOBLUILHOCTH MPOM3BOACTBA OJarojaps YBEITHYEHHIO
J00BIYH, TIPUPOCTY M3BIEKAEMBIX 3aI1acOB, MIPOIEHHIO CPOKOB SKCILTYaTallu¥ MECTOPOXKIEHUN 1 00JIee BBHICOKOM
3 hexTUBHOCTH TPOM3BOACTBA. JITAT ZAZUEN T 4w T A7~ R RN BN 7K KR R, 2K Tl
TR B A B = i A R

TeXHOMOrHsA W COTPYIHMYECTBO BCETJA SBISIOTCS KIKOYEBBIMA MOMEHTAMH JUIS TIOJy4EHHUs OOJbIIeH
NpUOBLIA Ha BIOKEHHbIE KAIIUTANIbI, 4 TAKXKE TIPH OCBOEHUH HOBBIX BOSMOKHOCTEM. hy HUAS-45 % i 4 o )i LA K 7
AP, TEMAEMESL T 2K %K. Tlepenaua npaBuiibHOM TEXHOIOMHU B TpeOyeMoe BpeMs U 3a
npuemsieMyro i % 32 ff]  1eHy No3BOJIAET Halued He(Tera3oBOil MPOMBIIUIEHHOCTH PEIIATh CETOIHSIIHUE
1poGeMbl 1 OyIylIUe 3a1a4i HE3aBUCUMO OT TOTO, TJIE OHH BO3HUKAKOT. 7F i B [ I 10k 3 AT 1452 (R0 b el L1 v
() L 2T AT A it R AR Db i B R Tl LA 2 TE 187 A Tl R AR SR IR A 55

OnHOM TONBKO TEXHONOTHMHM HEJOCTATOYHO B CETOAHSINHEM JKOHOMMYECKOM KIMMare. TeXHOIOrUsa-3TO
CPEJICTBO MOJyYeHHsl GOJBIIETO 32 MEHBLIYIO LeHY,. OIHAKO MCHOIb30BAHME TEXHOJIOTMH COOTBETCTBYIOIIUM
0o0pa3oM, He BBIXOAA HpPM DTOM 3a Mpelensl Orookera il % | CTAHOBUTCA 3IIEMEHTOM IIOBBILCHUS
HOPOM3BOAUTENBHOCTH. fF YA AT SME T, NG TERABN . T 25— AMREMIMEAEIRER UMD MT
Ho (R, MNHFHLIE, FINIFAEHE, uohdm a2 TR,

ITepenoBasi TEXHOIOTHS ¥ BBICOKAs TPOM3BOAUTEILHOCTD SBISIOTCS JBYMs CTOPOHAMHU TPEYroibHuKa — £ 1
OusHeca A 5. Seilii) LERMARm A 22 R o = MILHIP N4,  Tperba ctopoHa-skomorus. 3 =AMl
Pacryliee BHUMaHWE K OXpaHE OKPYKAIOIIEH CpPebl MPEACTABIAET COOOW OHY M3 HAMOOJBIIMX MPOOJIEM, C
KOTOPBIMH CTOJNKHYNACKAf £ MPOMBIIUIEHHOCTD. AN Wi 6 BRSO 47 1) O 2 LA B B K )l 2 — . MHorme
OOBMHAKT {5 TT  HEPTAHYIO NPOMBILLIEHHOCTH BO BCEM MHUPE B OTCYTCTBHM BHUMAHHS K OXpaHe OKpYXKarouiei
cpenbl RZ ANFETTA SR ks Z X (R 97 I EL . 41 me cornacen ¢ stum. A FEXFM .  Teomor
JIydIII€, YeM KTO-THO0 JAPYroM, IoHuMaeT. HacKobKo 4eIoBEYecTBO 3aBUCUT OT Hawed 3emun. )i 2% 5 Lk H At AT
NI HA IR B, NRAE 2 KR B AT 1fftk.  Mbl, pabOTHMKM IIPOMBILILIEHHOCTH, 300THMCS 00 OXPaHE
OKPYKaroIe cpelibl ¥ XOTUM OCTABUTh 3eMJIF0 YMCTOM Juisl Hatmx aereit. A, (A TakEA], R G LIFEE R
PIF A A NE T R A TRATHZ 741, XoTa MMeeTcs MHOIO HESICHOCTENANE 28 B OTHOLIEHUH TOrO, KaK
Jydiie 00ECTIEYMTh YMCTOTY OKPYXKAKOLIEH CPEIbl , HET COMHEHUA L %E B TOM, YTO BBINOJHEHHE BO3PACTAIOIIMX
3aKOHHBIX TPpeOOBaHMIA MPEANoNaraeT 3HaunTeIbHbIC 3aTPAThL R £ A1 LRIl J& | FR B33 v 7 TH Wi 11 2 AN 2 At
H=LEER, WEAWE KA R SIRE. Iogsnedne HOBBIX HOPMATUBHBIXHITE] akToBZ:{fl BHI3LIBaET
HOBBIE 0053aTeNLCTBA Y55, POCT PACXOIOB M OTBETCTBEHHOCTU T AT & - TE A 4551 it B4 S R T G X4 I B, %%
FH RGN 5 AT IR G 5

V Poccuu ecTh JBa MyTH, 1O KOTOPBIM OHAa MOXKET HAYaTh BOCCTAHABIMBATE ffff . CBOK HEDTAHYIO
HPOMBIIIIEHHOCTD ----- 160 myTéM caMoUHAHCHPOBAHUS [ 75 % 4 1 3aKyTIOK MPU HEOOXOAUMOCTH TEXHOIOTHH,
700 APYrUM MyTEM, yTEM COTPYAHNUYECTBA ¢ TAKUMHU CHIIbHBIMU MEXKIYHAPOIHBIMU KOMIIAHUSMH KaK, “Mooui”.

e BTG P A, AL IX PN 4 B B W RE RS T 4R T S 1 LR i Tol——alE AR &I T2, sk —4
B, BV % 5 /R B IXRE 5 K 1 [ e 2 W) &4 . YuuteiBag#E %] morpebHOCTH B puHancax £ 4, HeoOXOMUMBIX IS
pOCTa IPOMBILIIEHHOCTH, Koonepauua 214 ¢ MHOCTPaHHBIMU KOMIIAHUSMH MMEET DKOHOMUYECKUI CMBICIL o

2 & B TNV Frifs ZEROW B (B0, FANE A v SAFAH EE AR X

49. COTPYAJHHYECTBO -— OTBET HA TPEBOBAHUSI XXI BEKA@4) 41— —+— 14
KM (4)

$1 monararo, 9TO JYYIIHNM CIIOCOOOM KOOIEPALINH SIBISIETCS COTMIAIICHHE O pasjesie MpoayKiuuu. ik h2Ei] 4
e = b A S B A7 7. Tlpu Hanu4Yuy COTNIaleHHs O pasjiesie MPOAYKIIMH HHOCT paHHAs KOMITaHHS OepET
Ha ce0sl TeXHUYECKHUI PUCK, 00ECIIeUNBACT KAMUTAIbHBIC BIOKCHUS H OXPaHy OKPYXKAIOIIeH cpembl. 425 1] 4 It /™
)G RN, AR A B A R KRS, PRAIE B S N RTER S {37 . MHOCTpaHHAas KOMIaHWS IPUHOCUT C cOOOM
MEPEZIOBYI0 TEXHOIOTHIO M HCKYCTBO yIpaBieHus , Harenéuubie i #E ) . H [ ) Ha mnoBbimeHue
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MPOM3BOIUTENBHOCTH. AhE A w4 K T/ RE T 2RI 7%, HRRREA™E., Bamen&#k wHOCTpaHHAsA
KOMITaHWs TIONyyaeT Bo3MelneHue I % kamurama W TpuObLIb, copasMmepHble 5 —— i W ) ¢ puckom,
HPUOBLIBHOCTBIO TIPOEKTA U POCTOM J00bIUM. fFAAZHe, HRE 23 w45 FFN RS« V11 ) A LR R B AR 7 1) 5
G EEF R E . Ilpw cormameHnu Takoro poma Poccust cMOXeT COXpaHUTH IpaBa COOCTBEHHOCTH Ha CBOU
MPUPOJIHBIE PECYPCHI; POCCHICKOE TPABUTENBCTBO CMOYKET YBEIUYUTE JIOXOMbI TOCYIAPCTBA MyTEM YCTAHOBIICHUS
pasymHo# &5 #1 1)  duHancoBoi M K ] cucTeMbl, U eMy He Hano OyneT BKiuaabBaTh$¥ A\  neduruTHyro Ji #i ]
TBEPIYIO BATIOTY UM 65 M 1St 3aKYIKKH COBPEMEHHOM TEXHOIOIMU W HAJIEKHBIX CIIOCOO0B OXPaHbI OKPYXKAIOIIEH
cpeabl A71s paboThl Ha HePTSHBIX MpoMbIciax. SITXAEI AR, MWk fe R AR B IR AL AREURK fEiE o g
L BRI B F RN FE S BN AN A R AP N R R 0 S % 1 ke SE A AR ) T 2R a] SE R PG ORA T 7
PaspeIiB HHOCTPAHHBIM KOMITAHHSIM BKJIaJIbIBATH CBOW JOJUIAPLIZEJL W TOy4YaTh 32 HUX BO3MEIEHHE, Poccus
CMOXET 3apaboTarth OOJbIIE JOJUIAPOB  ONarogaps TOBBIIIEHUIO TPOU3BOAWTENLHOCTH M TEXHOJOTHH,
UCHIONB3YeMON [ 9TOro. FLVFAME 2wl ABA IR SETC I N ERAFAMES, 1 T T A A I I T2, R 2
KR 2 (1138 76. D10 Hambosee OBICTPBIN ITyTh IS MOBBIIICHHS IPUTOKA A B CTpaHy TBEPIOM BATIOTHI U B TO
XKe camoe BpeMs MOJydeHHs TpeOyeMBIX 00BbEMOB MPOAYKIIMK W PE3YNILTATOB B OOJACTH OXPAaHBI OKPYKAIOIIEH
cpetbl. X e A BT A N A R B DR ad Az, (] IRt 2 R T A 7 ity AL AR PS5 DR SR Ao R ) B R A

Hedrerazosas mnpombinnieHHOCTs Poccuiickoit ®eneparmu ff §t J = MokeT naBath CymiecTBEHHBIH
M30BITOYHBINF E ] TOXOM, CIIOCOOHBIN YIyUIIATh 00IIee COCTOAHNE YKOHOMHUKH CTPaHBL MR FS HI A MR AR A T
Mp T DR it GE E R S5 B ALK I EZ W FEIRN . Hedrerazopasi mpOMBIIUIEHHOCTh MOXKET CO3/1aBATh CTUMYJIBI
IR s yckopeHus JIili# peopM i # B APyruX OTPACISX MPOMBIILIEHHOCTH. A iR AR S, Tl ) LAy s HoAth
T A ) B = A HEME . DTa MPOMBIIIIEHHOCTD ABISETCSA (PYHIAMEHTOM, Ha KOTOPOM MOYKET YIEPKaThCs
9KOHOMHKA POCCHM B OTOT TSOKENBIA TMEPEXOAHBIA MEPUOI MYTEM YCHIIEHHS DKOHOMHKH, OJaroiaps BBO3Y
MEPEeOBBIX TEXHOIOTUI W CO3MaHUI0 BHYTPEHHETO crpoca il Ha mpomyKIHI0 OrTYeCTBEHHOTO MPOU3BOJCTBA.
XN N, P SRR Fod i SRR UE, TNk i) S 2R N [ 7 1) A S R SR A REAE XEAE )
M B LR . OgHako ObLIO ObI JTydlle, eciii Obl OBUTH HCTONB30BAHBI COBMECTHBIE YCHIIMS i BOSMOXKHOCTH
POCCHICKHMX HEDTSHBIX MPEAMPUATHNA M KPYITHBIX MEKTYHAPOIHBIX KOMITAHUH s BHIMOIHEHHS 3a/1a4, CTOSIINX
nepel HeTAHOH NPOMBIILICHHOCTBEO. {H A1 SR FH 3L 7] 5% 0y LA B R 436 27 47 A et i b R R s K 2 ) 1 % e ok 5 A
TNV AT 55, R 54

ITpoGIieMbI pa3BUTHS HEPIETHKH, SKOHOMHUYECKOTO POCTA M OXPAHbI OKPYIKAIOMIEH Cpesibl OYIyT OCTaBaATHCSL
W UIRAETEZ) I R ), 0% B i) BRI BRI AR 47 1) . DpexTHBHBIM ITyTEM ANS PEIICHUS 3THX IPodiIeM
SIBJSIETCS] COBMECTHAS ICSITEIBHOCTD. WM/ 8l 42 fifwIX L o] i A5 & /2. Harmn MexmyHapomHbIi OMBIT paboThI B
He()TerasoBoil MPOMBINIJIEHHOCTH, (PUHAHCOBAas M TEXHUYECKAs MOIIb MOTYT pabotarts B POCCHHM TOYHO TakK e,
KaK OHU paboTainy Juis Halmx naprHépoB{kff B Apyrux cTpaHax MHUpa B TeUeHHE MHOTHX JIeT. FA 1A RARA T
MV FE B TAEZR 50, W BOMBOA S LA 2 i 58 A2 e G A AT TAEAR 2 AR AL AR A BA TR A AR AR TAE . A nuuno
He BEpIo, YTO HeTSAHAs MPOMBINUIEHHOCTh HAXOMUTCs Ha 3akare. CKopee BCEro, COMHIE BOCXOMUT C HAYAIOM

HOBOH 3pbI Koonepatun. FAAMGEAM I EZ2HE L, BEGERDIL oIS, KBS THEXR.

50. PASBUTHE HE®TAHOM ITPOMBINIIEHHOCTH KIATAS [ 7 i1t 1ol % it

Hedtsnas npombinnieHHOCTs B Kutae HacuuThIBaeT yxxe Oonee nByx Teicstaenetuid. H E A Lk C& A —
TZ4Em %, OcobeHHO MHTEHCHBHO OHA Hayalia pa3BUBAThCS B MOCACTHUN niepron, 7Eiir— AN, & FFahkr
B AR H k. Ecm B 1949-oM rony mo6srya Hedtr B Kurae coctasmsiia 120 TeIc. T, To B 1988-0M romy oHa
nocruria 137 mant , u Kuraii cran ool u3 Beaymux HeTeA00bIBAIONIMX CTPaH, BBIHIA HA IISITOE MECTO B
Mmupe. IR B 1949 [ Al B2 12 7RIS, B4 1988 Ml =w CA&IAR] 1, 37 {2, I HhE &l F2E
A TR B 2 —, 8K 58 Fif . OmHako ciieiyeT yYUTEIBATE TO 0OCTOATENLCTBO, YTO B 80-€ TOBI B HEKOTOPHIX
cTpaHax j00bua He(hTH 3HAYUTETBHO CHU3UIIACK, M 3TO TAKXKE CIIOCOOCTBOBAO BhIXOMy KuTasi Ha CTOJb BBICOKOE
mecto. (HNHHE FERIXAMELL, B\ A EARREAS E G RS RO B, SX A T o [ 4 X s A

HanbHeiiniee pa3BUTHE HEPTSHOM M Tra30BOW MPOMbIIUIEHHOCTH Kwurast BroiHe 0OECHEYEHO 3amacamu
YITIEBOIOPOIHOTO ChIpbs. ' [E A il KSR M RF 4 Rk R 7r & i kit & U7 1 58 2 4 3 7 fRiE . OHH OCTOSHHO
MIPUPAIMBAIOTCS Oarofapsi MOUCKOBO-Pa3BEI0YHBIM PaboTaM B MAaJIOM3YYEHHBIX paiioHax, coctaBistommx 80%
TEPPUTOPUH BCEX OCAJOUHBIX 0aCCEHHOB cTpaHbL FH T X ol [F 5K HEA P AR X THIRH 80%% 1) 38 A A% 2 ATG 1y X ) #8421y
WIAE, BRI AEE WG .

C 1978-oro mpaButenbctBo KHP Hauano OCYIIECTBISITh MOMUTHKY COTPYJHHYECTBA C HHOCTPAHHBIMHU
bupmamu. M 1978 4F /1 [ BURF FF 45 SEAT FE A A 5 S /EM K . OHO paciiupsAeTcsl ¢ KaKIbIM T'OJOM U
pacrpocTpansercss Ha Bce cdepbl HEPTSHON MPOMBIIUICHHOCTH, HAYMHAS C ITOMCKOBO-Pa3BEIOYHBIX paboT Ha
CyIlIe U B MOPE U KOHYasl TEXHOIOTHEH pa3pabOTKH MECTOPOXKICHHN U MepepaboTku HepTH U ra3a. H{ETEEEY"
RIFAEAT I VAN URAT LA S, MR A B¢ AR 23k F AT A 2R R AR T2

CambiM GosblMM coObITHEM 50-X TOOB SIBUJIOCH OTKPBITHE MecTopokacHus Jauuu Bo Braauuae CyHIO,
rae 26 ceHTsiOpss 1959-oro B ckB. CyHam —3 OBLI MONYyYEH MOIIHBIA MPUTOK HE()TH U3 MECYAHHKOB MEJIOBOTO
Bo3pacTa. AL MR A DM A A I T SRAR ORI — AN, 1959 4 9 11 26 HAERHLAASE 3 Sl JF N H ¥ CG&)
b T ER KM . DTO MOCIY>KIIO HAYallOM YCKOPEHHOTO Pa3BUTHsI HE(TSIHOW MPOMBIILICHHOCTH
Kuras. 3 &9 B Dk hnid & et 7. Bompime cruipl ObUIH MPUBICYCHBI K OCBOSHHUIO 3TOT0 MECTOPOXKICHUSL
FEIX A T & L BN T Kt A J1.  Passenannas miomiajb €ro cocTaBuiia 0ojiee THICAYM KBaJIPATHBIX
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KHAJIOMETPOB, a 10 3aracaM He(TH OHO SIBJISIETCS] OTHUM U3 KPYITHEHIITIX MECTOPOXKICHUN Mupa. ‘& MHIHER AL 3
T T2 AR, MieAmiEE s, ettt ER KM —. IlpupoaHsle ycinoBus B JaHHOM palioHe BEChbMa
CypoBbie "I ], 103TOMY pasBenKy U OCBOeHHME JlalHa MPUILIOCh BECTH, IPEOIOIEBast MHOTOYMCIIEHHBIE
TPYAHOCTH. X —HuX [ FIARAAFARFE XS, PRI R DR FE PR R AN AN S R A AR ) S5 1 R AT

B 60-¢ roapl Temmbl pasBUTHS HEPTAHOM MPOMBIIUIEHHOCTH KuTas 3HAYMTENHLHO BO3POCIH, OCHOBHBIE
00bEMBI_paboT MEPEMECTUIINCH C CEBEPO-3alaja B LYCTOHACENEHHBIE BOCTOYHBIE IPOBUHIMKU C Pa3BUTHIMHU
CEJILCKUM XO03AHCTBOM M MPOMBIILIEHHOCTHIO. 7N AR o [E Al Tk iR R B R iy, 2 AR & DAL 72 51
NHEBE . TR IE AR -

B oTu ke roapl Hauata pasBeNKa a 3aTeM M pa3paboTka HEPTAHBIX MECTOPAXKICHUH BO BIAJMHE 3aIHBA
Boxait. JXUEAEHR, HHER. R T EhGE My li .  Teonormdeckue ycioBHsl 3TOTO pailoHa CIOXKHEE, YeM BO
BraguHe CyHiso. X —Hi X i i 428 LUAR I M F ity 52 4%, OHE ONIU3KY K YCIOBHSIM HEKOTOPBIX paiiono CIIIA
(Kamdopuusi, MEeKCMKaHCKUii 3aJ1MB), I7I€ MHOIO MPOAYKTHBHBIX IJIACTOB U Pa3sHOOOPA3HbI ¥ MHOTOYHMCIEHHBI
TekTonndeckue KHALIE ] napymenns. ‘EA R TR EIELHC 44T O JENE, S&PURFES), JRIEAR Z Ml 2
HIRZF, BRENKMMWERIN . B zHeepostHoXELL BE{FHL CIIOKHBIX YCIOBHSX BIOCIEICTBUH 3/1Ch OBLIN
BBISIBJICHBI TAaKKHE KPYyIHbIE MecTopokiaeHus, kak Ilenny, [larans, JIsoxd. PaiioH MOCTENEHHO CTAHOBUTCS
BTOPBIM [0 3HAYEHHIO HeTen00bIBAOIIMM paiionoM B Kutae. 5ok, 7EEIMES, 7EARH EAMIE&MT, W T XHE—
EE o111 P71 7 S N 54 TS W £ 5 O e P o 8 1B 587 19 A S e RN Ay N S 1 DA 7 1 P

B 1978r. npaButensctBo KHP B3stio kypc /74l Ha OTKpBITYIO BHEIIHIOO NOJUTUKY. 1978 4F H UMK HL T X
ShJT B % . C atoro Bpemenn HedTsHble opHaHuzaud KHP Hayanm cOTpyIHHYECTBO C MHOCTPAHHBIMH
(bupMaMy, B IEPBYIO OYepeb 10 HEYTEHOCHOCTH MOPCKHMX aKBATOPHM. MK L A [ () A il 38 171 P 4k 5 [ A 4 ) &
B, BRI EF X,  Dro BaXHOE COOBITHE B HCTOPUM KMTANCKOW HEPTAHOM MPOMBIILIEHHOCTH TPUBENO K
(OPMHUPOBAHMIO HBIHEIIHEH OTKPHITOM OOCTAHOBKM B OTHOIIEHHAX C APYIMMH CTPaHaMU M 3apyOeKHBIMU
He(TAHBIMU KOMNAHUAMU. 7 [FE 7yl b 80 b — T SR oA £ A FERIT [ b f0 4 it 22 ) (8 9% 307 320 T4 R IHTR
M.

B nacrosiee Bpems B Kurae He(Th M ra3 M3BECTHBI B 19-TH NPOBUHIMAX, U3Y4aeTCs U OcBauBaercs 16
He(TEra30HOCHBIX PaiioHOB, paboTaroT Goslee ThICSYU OYpPOBBIX YCTaHOBOK M 300 celicMOpa3BeI0UHbIX MapTHi, B
HeTAHOM MPOMBIILICHHOCTH 3aHATO 1,1 MUuIUTHOHA pabounx u cnyxamux. H AT, 1 E A& 19 M0 A RS
fitiglk, BRI IEETER 16 MEAMRRTHX, T2 S 300 2 MM HIPRIAE TAE, Arab DIV 110 J77EIR
BT

51. TEOJIOTUS HE®THU M T'A3A KWUTASMAF E A il RS ik i

Kuraii 3aH1MaeT 3HaunTENbHYIO YacTh BocTouHol A3uu. Ero tepputopust coctapiseT IpuMepHo 9,6 MITH KM.
[To reomopdonOrH4eckoMy CTPOCHHIO €€ MOXHO MOIpa3IeiuTh HA TPU KPYIHBIX paiioHa. [lepBbIid ---- 3TO
[unxaii-Tuberckoe Haropbe Ha oro-3anane Kuras. 31ech rocmonctByroT i 4 iG Hif. BBICOTHI HAJl YPOBHEM MOPSI
6onee 4000 M, BILToTh 110 i Fl--- 8848 M Ha rope J[>KOMOIyHIMa ---- CAMOM BBICOKO# rope Ha uiaHere. [ (5 <
HIRFB 4L, THIAKRZY N 960 J7-1J7 8 Bl o ARSI 3 o [ a] LAY Ay = KX o 58— IX Ay o [ 0 g 50 ) 7 i v D
KRR L 4000 K, FLRHBER bR i) 8848 K AUZRAS I .

B sTOM paiioHe mpoTsAruBaroTCs KpynHeline ropasle coopyxeHus & i) . Tanp-1llans, Kynenyns-1llans,
I'mvamam u ap. 3meck OepyT Hadanmo BENMKHE KUTaWckue peku SIHIBBI M XyaHX?, HMPOTEKAIONINE C 3amana Ha
BOCTOK M BHazaromue B Tuxuii oxkean. X MAEH fmlibk: Kil, Eel, w3 S5hEl b —2lik. XHZMN
VA Jia) ZRIAEAN YA B ] AR A0 B TR B8] PR A Yt

Bropoii paiioH pacnonokeH K BOCTOKY u ceBepy oT llumuxaii-TuGerckoro Haropbs. B ero mpememax
BhIneIsitoTes: FOHpHAHE-[ yiitKoycKkoe Haropbe U psn OacceiinoB: Tapumckuii, CerayaHbckuii u p. B aTom paiione
BBICOTA HaJl yPOBHEM MOps KojebieTcst B OCHOBHOM B npezenax 1000-2000 m. 5 AN X A7 7598 i S (1 43 A
o oDt R AVFZ AR TIX M BEHORE M, DU Gt . X — DR B T2 1000 2K %2 2000 K.

Tperuit paoH# ---- 3TO BOCTOYHAs YacTh KuTasi, mpeAcTaBIsIomas cod0i XOIMHCTO-PaBHHHHYIO MECTHOCTD
¢ BBICOTOM Haj ypoBHeM Mops nopsiaka 200 ---- 1000 m. B aror paiton Bxonsat CeBepo-Bocrounas u CeBepo-
Kuraiickas paBHUHEL|"J5, cpeHee W HIDKHEE TeUeHHEe p SIHI3bI M FOTO-BOCTOYHBIN XOMMHUCTBIA paloH. £ —AHhX
HREZRES, e PR AT, IRE BER AN 200 KE 1000 K. RGP, AL PR KD R X FAR R b
HuIX R I T iz X

Bonpias wacte Tepputopun Kuras pacnmonokeHa B JBYX CEBEPHBIX KIMMaTHYeCKUX S f [f] mosicax v :
ymepeHHoM i ifi ] 1 cyOTpormueckoMIF HUii ], B 06macTy BIUSHUS MyCCOHOBZE XL,  F [l 1) K #4340 A7 T AN,
By AT AT, 2T .

1. PernonanpHas TekTOHUKaM: i i

Tepputopuss Kuras pacrmonoxkeHa B BOcTOYHOM wactu EBpasmiickoil mumtel #R Bt . E€ crnenuduueckmii
TEKTOHMYECKUH nan A #4 i #% J5) oOyconen PL— A 4 cxatuem#t ¥ B pesynbTare CTONKHOBeHUs A f#
Cubupckoro MaccuBa ¢ ceBepa, INUTHI THXOro okeaHa ¢ BOcToka u VHAnICKON TUTMTHI ¢ oro-3amana. [ 4 14
TWOEARP AR o P RS R A AL A% R i T PO AR A AR R G, ACTPERRER AR, ENEEARER MG 1 E5 45 L 1 T2 1ok
6

Kuraiickas mmatdopma pasnensercs Ha Kopeticko-Kuraiickuii, Tapumckuii u SIHIBbICKuA Oa0KM Hi R  vm
Tl E G S O I - AR, B EORARCR AT IC AR B . Ha moxemOpuiickom bynnamente 75 Hif 7€ p{AE 4
3aneraloT naueosoiickue /LX) Mopckue oTioxkenus. A HT FE R I A R HUEE H AR EE DI . Tinatdopma
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WCTIbITalIa KaJIeJIOHCKME W TepUuHCKue aucnokammu. G & 7 e R — i s {7 . Ilocne Tpuaca u ropbl
pa3BUBaNack MOpCKas perpeccusi (¢ ceBepa Ha ror).ff — & Z Mk T L2 FiliE (I ®)$ K. B pesymsrare 3TOro
1 TI0J] BJIMAHUEM OJIOKOBBIX HAPYIIEHUH CPOPMUPOBAIUCH KOHTHHEHTAIBHBIE CEIMMEHTAIMOHHbIE 0ACCEHHBI B
OCHOBHOM M€3030HcKOro Bo3pacta. HMIFAEMEBTRIN M N TE T h A AR BEAH SR 3

Pazneur Mexny Kuraiicko-KopelickuM 1 SIHIBBICKHN GIOKaMH MPOMCXOJIHI B TEYEHHUE BCETO MAIe030s, a Ha
3armajie MpoIOJDKANICS BILUIOTh JIO TPHAC, BCIEJCTBHME YEro TaM obpa3oBanach L[MHBIMHCKAs T€OCHHKIMHATBHO-
CKIaayaras 30Ha. 7EHANEAACHANE], 76— SER SR KT b 2 18] e A2 T TR, TAE vy fE T2 — H a8 =5
4, MRl E B R T Ze 04 R R8s .

Mexny Kuraiickoit miatdopmoii 1 CubupckuM MaccuBoM mpotsruBaercs CpeqHea3snaocko-MOHroIbeKast
reOCHHKIMHAILHO-CKIIAM4aTas CHCTEMa, COCTOoAlas Ha Teppuropud Kurtas u3 Antaiickod, Taup-Illanbckoil u
Bonbine-XUHraHCKOM CKIaa49aThIX cucTeM. 1 [E i & FIpH A T M be 2 A1 48 4825 P - 52 MR RE 4l &R . B e P [
FHBT R 28« R AR X2 IR R85 R .  DTu cucTeMbl, o0pa3oBaBIIMecs 3a CY€T cTOIKHOBeHHs Kurtarckoi
maathopmel 1 Cubupckoro MaccuBathtt u ocnokHEHHBIE [A] I & A= ] TepUUHCKAMU JBHIKCHUSIMY, Crasivid 2
YIIOMSIHYThIE MIaTHOPMY U MACCHB B €IUHOE TeNo. XL it [ Hh & 5 G0 A b B, FFRIIN 35 kKB i IHE )
TR, HELL & R PO F i — A4

ONWCaHHBI  BBIIIE T[EOTEKTOHWYECKUM  IUIAH  TeppuTOpud  KuTas  KOHTPONHUpYET — pasMelleHue
He()TEr030HOCHBIX 0ACCENHOB, KOTOPHIE TI0 TEOTEKTOHNYECKMM TIPU3HAKAM Pa3JIENAOTCs Ha YeThipe Tpyrbl [

ik o 5 A RO OR MR A A% JRs TR A il AR A ) 3 A, X et DA AR b B S R A1E 7T LA 23 A DY 2K

52. OCHOBHBIE HE®TETASOHOCHBIE BACCEWHBI KMTAS - [¥ - 2 47 il KA b

Ha TeppuTopur Kuras Ha cymre o0uias miomaib BCeX 0caI0uHbIX 6acceHoB cocTaBiuseT 4,24 MiH kM.
5 Py Bl M L BT A DU RR A M B ST AR 424 TP 5 A B, Kpome Toro, ocajiounbie GaccedHBI MUMEIOTCS Ha
KOHTHHEHTAJIBHOM MIeNb(e B Ipeenax OKPauHHbIX MOPEH, MPUIISKAIIMX K KUTalcKol cyme. Frib 4b, 7E4EinH
F 1t 14D JRD S 2 O TS L PN ) K 28 B AR it . Tommmba ocao4HBIX mOpof B O0acceiinbix KuTas u3Mensercs
B untepBaneli]f% 4-14 ThiC. M, HO B OTAEbHBIX Clydasx v Oonbiue. T EZMPIBUA R 4 TE 1 )54 TK, H
AN HIEN T 2 8 E—2%, Ux o0muit 066éM orennBaercs B 20 MJIH KM, YTO CBHIETENHCTBYET O BBHICOKHX
nepcnekTusax HedrerazsonocHocTU. YIRGMLE ARG TR 2 T 5 A B, IWIUEIIAR) W6 i & Ui st

Bcero Ha Teppropun Kutas Beigensercs 236 celMMEHTAIIMOHHBIX Gacceitnos. 7EH [E 5 —ILE 236 Ml
#. Kpynneimmit n3 Hux ---- Tapumckuit. ‘©A/124 P K2 HLARZ M. B aTux Oaccelinax HedTerasoHoCHbIe
TOPU30HTHI BBISIBJIEHBI TIOYTH BO BCEX CHCTEMAX OT CMHUUCKOM O YETBEPTUYHON BKIIOUMTENbHOMLIEFEY . EIXLE
At JLTGE B R BN DU R 55 R A ()2 . OHu o0Opasytor nBa 60bIINX HedTEera3oHOCHBIX
kommiekcald F K. AT T RIS AR AR R

[epBoIii HEPTEra30HOCHBIH KOMITJIEKC pa3BUT B IOT0-3aIMaIHON U ceBepHOU dacTsax Kuras HF— NS L&
EREFEERMAILHFEAKE. OH npeacTaBlIcH NalC030HCKUMH U CHHUACKIMH MOPCKAMU KapOOHATHBIMU ik [
1Y oTnoxeHmAMH. B H AR B4 WG IRIR Sh TSI . B Oacceline ChluyaHb B 3TOM KOMILIEKCE
OTKPBITHI TA30BbIE MECTOPOXKIEHHS € TIPOJAYKTUBHBIMU TOPU30HTAMH CHHUHCKOrO, KAMEHHOYTOJILHOTO, IEPMCKOrO
U TpHacoBoro Bo3pacra. 7L JIZRH XN G 2RI T AR HAl, ARA, —Ba M =& AN 21 .
Kpome Toro, na ceBepe KuTas B CHHUIMCKHX ¥ HWKHENAJICO30MCKHX KapOOHATHBIX IOPOAAX, HECOTIACHO
MEPEKPBITHIX TPETUYHBIMU OTJIOKCHUSIMI, BBIIBIICHBI BRICOKOIIPOAYKTUBHEIC HEQTAHBIC 3anexu. [t 4, 7EH
b, EHCEE =AU IS A B I Had il AR IR Sh A2 L T P AR s A il fi . K TaKoBBIM, BEPOSITHO,
otHOocuTCst MectopokaeHust XKerumro. KM, AT FH gt JE T3 AF (13

Bropoii HedTerazoHOCHBI KOMIUIEKC IIPEJCTABICH KOHTHHCHTAIBHBIMH ME3030HCKO-KaliHO30HCKUMHU
TEPPUIEHHBIMH TOJIIAMH, OOpasyoluMu crenuduueckue s Kuras HeTera3oHOCHBINH CeIMMEHTAMOHHbIE
Oeccelnbl 55— K Al AR AU T2 0 1 R o A4 — i A AT U J2 T 1S P, 3K 6 A 8 T e 6 o [ 55 ot AR
YL FE . B aToM komiiekce obHapyxkeHo 160 mectopoxiaeHuii (Oonbiell YacThio HEPTAHBIX) B paiioHax
Hauun, [enny, Tarans, FOiimens u Kapamait. #83X—& U ZH0RKIX, HEA, K, L1, wiv SR
T 160 ZAum CHERKEGWMEE D).  DTH MeCTOPOXKIEHHS CBA3AHBI C JIOBYIIKAMH Pa3IMYHBIX THIIOB:
AHTUKIMHAILHEIMY, TEKTOHMYECKUMY, TUTOIOMHYECKUMY, CTPATUrPadUUECKUMHU W AP.iX L6y T #R 5 - P 5 11y ] 4]
AR ERUBIA . TG ] a2 Rl P45

Bacceiin Tapumis A #H

Bacceiin mpezcrasisier co00M KpyIHEHIIY0 BHYTPHKOHTUHEHTANBHYIO Briaquuy Kuras. X7 e o [ 5ok
PPN BEMIFE . O6mast miomans e€ 560 Teic. kM. B HFA 56 TV /A H . OyHIaMEHT CIOXKEH TOKEMOPHIHCKIMHU
noponamu, noioro[-ZZ [ 3aneraromui miaTGOpMEHHBIN YeX0oliti 72 ---- MaNe030MCKuMA. 5K H AT FE 4t A A i)
W, Famhs Rl A A A . Kpas 6accelina ocnoxkuenpl [Al i & 242 [ Me3030HCKO-KaliHO30CKUMU
MIPeNropHBIMA Tporudamu. 7 Hh i £ 7] i e oh A= A8 — B 2B AL BT #) B 49 . B HuX TonmmHa oca{Oo4HBIX TOPOJ
gocturaer 10 Teic.M U Gomee. 7MKL A R AL IR 3] — KL . ImeroTes ckitaquaTble CTPYKTYpPBL A7 7EAH 4

CUHUICKAE W TIaJIE030WCKUE OTIOKEHHS MPEUMYIIECTBEHHO MOpPCKHE KapOOHATHBIE, a ME3030MCKHE U
KaHO30MCKHE ---- B OCHOBHOM KOHTHHEHTAIBHBIE KIIACTHIECKHE, jig HLALRIT AP L E IR IR E A VIR,
AR AR 3 T KR8 S iR . B roro-3amamHoi yactu 6acceifHa MeJIoBbI€ M TPETHYHBIE OTIOKEHHS MOPCKHE, a
B CEBEPHOW YaCTH B HIDKHETPETHYHBIX OTJIOXKEHHUSX Pa3BUTHI DBAIOPUTOBEIC NOPOIbIZE K TommmHor 300-900 M.
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371ech UMeETCs Pl CONSHBIX KYIOMOB. L YUY F s 73 F LM — 20V e iR, TAEAL e 28 =L Uik
BAFEN 300——900 Kz ks . XEARE T,

B srom Gacceline XOpOIIMMH HE(TEMPOU3BOIAIIAMA CBOMCTBAMH OOJIAIAl0T KAMEHHOYTOJBHEIE, TEPMCKHE,
TPUACOBBIE, FOPCKUE, MEJIOBBIE U HUKHETPETUUHBIC OTIOKEHHL fEIX NP A4, —&al, =84, P4, A
LR N = A pU R R H =% « B mocneqHue rofibl ceiCMUUYECKHE MAPTUH BBISSBUIIN KPYITHbIC AHTUKITHHAIN
u crpaturpaduueckue Hecornacus. T JLAE, HFERARIL T R KM BHAH)Z A %45 . TlomydeHHbIe JaHHbIE
CBHJIETENLCTBYIOT O OJIATOMPHATHBIX TEOJIOTHYECKHUX YCIOBUAX JUIS YCIIENTHBIX TTOMCKOBOPA3BEIOYHBIX paboT Ha
He(PTh U ras.. WA TERHIE X B A MR HEAT A AR S A R TR R Ar i Ak

Tapumckuit 6acceiiH pacnonoxker B myctbine Takno-Maxkan 3 FURZ AT T34 e f 35T v0Eid . B mepeBoze
3TO O3HAYAET «MOYKHO BOWTH, HO HEJIb3S BBIATH.». X/ MAFHEA “H452:, HAK’. MHoOrUe ThICSUYEIeTHS TIOH,
JIEHCTBUTENBHO, BXOAWIN B ATy IYCTBIHIO, HO PEIKO BBIXOMMIH U3 HeE. sk, JL TR, AMTZEAXNBEL, (H)E
RAOHANMNXA VLK. Ho ¢ HOMOIIBIO COBPEMEHHOTO 000PY/I0BAHMS MbI 3aBOEBAITH 3Ty IYCTHIHIO M ceiidac
MOKHO CBOOOIHO BXOIUTh B HEE M BLIXOAUTEL 00paTHO. {HEEIACAL ¥4 035 B R A THE AR 13X Ny I HBLAE AT LL
B ik v . OueHp BaxHO, YTO B LeHTpe Oaccelina HaiijeHa mpecHas Boma. 1R [\ HFF RO kI T
Ko

Bacceiin Gorat He)Thr0. Ha TTOBEPXHOCTH BEISBIEHO 00JIee CTa MPOSBICHUs HE()TH U ra3a B IeCUaHUKaxhP 2,
a TaKKe B OPIOBUKCKUX RIHAL) n cunmypuiickux s 441 kapepHO3HBIXIH /(K] HM3BecTHAKAX A K gy it 's &
e FERZE T RILT 100 Z AR 7R, LR B F 28R B 28 RO A K

Mgl cunrtaeMm, 94To Oyayinee pasBUTHE HE(TSIHON MPOMBIIIIEHHOCTH KuTas B OONBINON Mepe CBS3aHO ¢

Tapumckum Gacceitnom. FATAN, v E A TNV AK IR RIEAR KRERE o 585 ORI A 6.

53. HIOTEHITUAJIBHBIE PECYPCHI HE®TH U T'A3A KATAS - [E 47 3 KSR K3 7 %85

BLICOKAs OLIEHKA IIEPCIEKTHB HedTera’oHocHocTd Kurasg, B 3HAUMTEILHOW MeEpe  ONPEAeIaeTcs
CJIEYIOIMMHU OCHOBHBIMH YCIOBUAMHU 00pa30oBanus HeTH 1 rasa: X o A7 il KRR SRR R i, AR R b A
S T MR R IR A E

a) OOIBIIKME TONIIUHLI BCETO 0CAJI0YHOrO BELIMOIHEHUS 6ACCEHHOB U UMEIOIUXCS B HUX HEDTEMATEPHHCKUX
TOJIII; TIEPBBIE OOBIYHO KONEOIIOTCS OT 4 710 8 ThIC. M, IOCTHIas MAKCUMYM 14 MBIC.M, JJIsl BTOPBIX 3TH 3HAYEHUS
cocTaBysoT cooTBeTcTBeHHO 300 =500 1 3000 M. AL HIUTRZRIE, A2 iRIE: srgds 4 Tok—8 T
K, BRIEF] 14000 2K 5 AR R A 300—500 K, e Kk 3000 K

0) BLICOKUE COAEPHKAHUA OPraHMYECKOro BELIECTBA B HE(PTEMATEPUHCKUX MTOPOJAX: B MOPCKMX OTIOXKCHHUAX
0koi10 1%, B IpecHOBOAHBIX ---- 1-1,7%, Mectamu 10 2,25%. A A AN S BE: RIS H 1%, HRAKITH
e 1—1.7%, 74658 S 2.25%

B) BBLICOKUI re0OTepMUYECKHIA TPAAUEHT, OIOrONPUATHLIA 11 IPeoOpa3oBaHys OPraHu4eCcKOro BEIECTBa, B
BOCTO4HOI yactu Kuras on konebnercs B npenenax 2,5-4,5°C/100m, a B 3amammont ——— 2,3 — 2, 7°C/100m.

HRES R, AR THEID R A TErh B ARG B AL IA R 2, 5—4, 5°C /100 K, WifEpiisis®| 2, 3—2, 7°C/

100 2K;

ITpwu OleHKe MTOTEHIMATBHEIX PECYPCOB HEPTH | Ta3a CIEAyeT YIUTHIBATE Psil 00CTOATENbCTB: {EVE A7 MK
SR SR RN I 1% % LR — 2515 0L

1 ITorenuuans: Hedty 1 ra3a Kuras u CIIIA MOXHO CpaBHUTE IO ILIOIAASIM PACIPOCTPAHEHHS OCATOYHbIX
MIOPOJI, IO TEOTEKTOHNYECKUM YCIIOBUAM M HCTOPHH Pa3BUTHA 0CAI0YHBIX 0ACCEHOB, a TAKIKE MO THIIAM 3aJIexei
HedTH u raza. TEYIRUA AR b FE R IE ARy RR A R e I st b, DARIEA MR AR AR BT DA — T v
I 03 |l ) A il R AR S g

B CHIA HedTsHAas MPOMBIIIIEHHOCTH Y)ke nepexkunaZe it mukililg cBoero passutust 3¢ A7l 1l A J& i ey
EtZnt k. B cTpane mpoOypeHo Goiee TpEX MHJLUTHOHOB CKBaXKUH B OCQI0YHBIX OacceifHax OoOIIei IIIoma b0
8,3 MJIH KM C JOKA3aHHBIMH M3BJIEKAEMbIMU 3amacaMu HepTu B 26 MIpa T. 36 [E4E CLFSE AR RAE R R 260 120, 5
ALK 830 J5 V77 2 LA PUAR - —JEaEHE 3 £ 71, W3 Hux 22 MIIp T yke T00bITh U 4 MIIPI T 0CTanoch.
W, 220 (LHEATTR, FaR 40 /20, [Ipornosubrefililff] n3Biexaemble 3amachl HeGTH COCTABIAIOT 14 Mupa 1. Til
WFFRA MG =K 140 {2,  MakcumanbHas rogosas 100bda Hep T B CIIA cocraBuma 530 maa T B 1970 1. 1970
EEE AR BRI, 5123 T i . B nocnennee Bpems 100bi4a Hetr B CILIA momepxuBaeTcs Ha ypoBHE
400 miH T, a 700BI4a ra3a ---- 400 Mupa M B rof. il 35 H A ™ s ARKRTE 4 (2WAKSE, RS B4 4 T2
ST

B Kutae cymMmapHas 1iomas 0caouHbIX 6acceiiHOB coCTaBIseT 6,2 MITH KM, TIPOOYpeHO 94 ThIC. CKBAXKHH,
Bcero 100610 1870 Mun T Hedru. H EFTAA G HIW SH Ay 620 J5-FJ5 AR, 73194000 1O, —ILFFRAM 18447 T 7
i, B 1988 r. Bouto mo6bITo 137 Mun T Hedtr 1 14,5 Mupa M rasza. 1988 SEA T RE R 1423 T 7 @M, KRS
145 {23175k .  Hcxons U3 MPUBEIEHHOIO CPABHEHMS, MOXKHO 3aKIIIOUUTh, YTO He(TEra3oBhlii MOTEHIUAIT
Kuras Gnmusok k morennuany CIIA, HO MUK pa3BUTHA HE(TSIHON W ra30BOM MPOMBIIIIEHHOCTH CTPAHBI €INE
Briepenn. FRIEHEATIOXTEL AT LA, o B R S Re i T3 B, (RO R AR R Db e i ez i v 21k o

2.ITouckoBo-pa3Benounbie paboThl Ha HePTh B KuTae HauaThl CpaBHUTENBHO HeMaBHO. H [EA A FI A FFUGREAT
Fo g — W& AE k. TIpoOypena Tomeko 21 ThIC. CKBaXWH, B CpeJHEM OJHA CKBaXknHa Ha 230 kM2,
OIOMCKOBAHHAS TEPPUTOPUS COCTABIIAET BCETO JIUILL 13% Beell mIomany ocagouHbIx 0acceHoB cTpanbL H 1T
21000 AR, P34 230 P A RA— i H. Shigm—t S A EPOR RS A 13%. BoBieu€HHbIC HETABHO B
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MTOMCKOBO-Pa3BeI0YHbIC pabOThl IUIOMAIN B CyMMe COCTaBIIIOT 20% IUTomiaay ocagovHbIX OacceitHoB, a 80%
3TOH ILIOIIAAY elI€ PEACTOMT UCCAEA0BATh. AN BN S — EHR A IR T AR e & b UURR L IET AR K 20%, 1717 80%
B . Hanpumep, oueHb Masio paboT mpoBeaeHo B TapuMckoM OacceliHe, KOTOPBIA MOXKHO CUMTATh  OJHUM
U3 KpymHeHmmx B Mupe. B0, v LU A A2t 5 B 5 O 1 7 b (1) 85 B OR S  idbAT i 2 — R VE ML 3t iR £ 2> . Ero
mIomanas oneHuBaercs B 560 teic. KM2. ‘BRI U4 56 J1F 7 A H,

3.B Kutae mupoko pacnpocTpaHeHbl — KpPYIHbIE KOHTHHEHTAIbHBIE 0ca0uHble Oacceitnbl H [E Py il U FR 7
AR . OHE XapakTepusyroTcsl OONBIION TONIIMHOW OCAJOYHOIO BBITIONHEHHUS, OOraTOro OpraHuYeCKUM
BEIIECTBOM, BEICOKMMH T€OTEPMUUIECKUMU rpaaueHTaMu. i 1HE: SR DIRZIRE, &S H/IWIR, s E K. B
HUX Y€ OTKPBITHl HE(TSAHBIE W [a30BbIC MECTOPOXKICHUS Pa3sHOOOPA3HBIX THIIOB, C OOJBIIMM KOIHYECTBOM
[POAYKTUBHBIX TOPU30HTOB, C XOPOLIMMH KOJUIEKTOPAMH M BHICOKMMHU IeOMTAMUS i & CKBaXHH. 7EIXLEfHh A
LRI AR I A IR AR, IX S = A R B i 2 AR PR it 2 0 EL I = el B AR v

4.B Kurtae nmpoko pacrmpoCTPaHEHbI TAKKE U MAICO30MCKUE 0CAJOUHbBIC TOMIIIM, B OCHOBHOM MOpCKue. &
)z A AERUTRRUZ, EEURAIYIR . B oqHEX palloHAX OHU BBIXOMISAT Ha MOBEPXHOCTH 3EMIIH, B IPYTHX
---- 3aJI€Tal0T Ha TeX WJIM UHBIX MIyOuHax. (E—SEMX EAJEa i, 755 b —Le X & AT/ R — . OOmas
IUIOIA/b X PACIPOCTPAHEHHUS OLICHUBACTCS B 3 MutH KM2. AT 143 A (KR HI B Al 114 300 J7°F-J5 /A HL. 9TO BaXkHBIi
pe3epB IS MOCIEAYIOMNX — ITOMCKOBO-Pa3BEIOYHBIX paboT Ha HedTh U ra3. HX Tt — LT A R < g — )
PRV F L

54.0COBHHOCOTH PASPABOTKH HE®TAHBIX MECTOPOXKJIEHWIA B KUTAE:! " [/ i 7T % (1)
LRI

Teopusi U TexHHWKA pa3pabOTKH HePTAHBIX MecTOpokacHui KuHas CO3MaHbl M Pa3BUTHI KUTAWCKUMHU
CIEUATUCTAME C_Y4EM 3apyOeXHBIX MEPENOBBIX TEOPUN M TEXHHYCCKUX CPEJICTB, & TAKXKE TeOJOTHUCCKHX
ycnoBuit kuras. 1 E A BAS MIBCAE o [ 5 5 T AME S RE R B I EOR T B, 125 i 30 b [ b ot 4 i 2
SLFIR LK) . Kuraiickas Teoprs pa3paOoTKu He()TSHBIX MECTOPOXICHHH B OCHOBHOM CXOJIHA C COBETCKOH , a
TEXHUKA-C aMepUKaHCKOU (ocobeHHO B mocneauue 10 yret, 6iaaromapst OTKPHITON BHENTHEH momuTrHKe). [ [ i [
RPN ERHE TR, ARG EE CReRI2IT 10 4, T X MFRBUR .

Hike paccMaTpHBarOTCsl OCHOBHBIE MIPUHIIUIIBI Pa3pab0OTKU HE(TIHBIX MECTOPOXKICHUH , mpuHsThIe B KuTae.

N HFRATE N o BRIl A ) SR

1. TI10THOCTH CeTKH CKBaXUH. ¥ [ % Jif

Ota npobiema sBISETCS KaK Ie0JIOrMYeCKOM , TAK U 9KOHOMUYECKoi. Ha pa3Hbix 3Tamax pa3paboTKH TOro
WM WHOTO MECTOPOXIEHUsl IUIOTHOCTh CETKH CKBaXWH pasnuuHas OOBMHO B XOme pa3pabOTKH CeTKa
YIUTOTHACTCS, X i JE A2 b S5 ) R S — NG ) 8o AN [ FEL R R AN ] B B I 1) 85 2 e ANAR ] o 38 P9 £ F
O RE AN o

Ha mecropoxnennu [lanuH, BHAYaIe B pa3HbIX YacTAX MECTOPOXKIeHUs Obln npuHATH ceTku 600 X 1200 u
600 X600 M. C 1971 r . HauyaTo YIUIOTHEHHE 3THX CETOK , M K 1985r. mpobypeHo 4000 ypioTHSIOIMX
CKBKUH. F5e W17 PRIl T (RIAN [T X H 9 435114 600 % 1200, 600 % 600 Ko A 1971 FFUH NS IXEEIFR], $1| 1985 4-4T a5
It 4000 0.

2.CxopocTh 100bIuu HeTH. A yHIFFRid &

B HedTaHON mpoMblieHHOCTH KuTtas TepMunoM  “ cKOpocTh m00bIuM HepTH ”  0003HAYAETCS HONIS
M3BJIEKAEMBIX 3aI1aCOB , 0OBIBAEMas B TEUSHHE OIHOr0 roja (B mporeHnTtax). & E A7 Tk, —F PN el Kff
FIR . JH Ao Al “ AR XM ARIERER .

B 1986r. ckopocTh 100b14n HeTH B cpemHeM 110 Becemy Kuraro coctaBisiia 1.36%. 1986 4-4x [E T34 F i FF K
HMEHN 1, 36%. Ha JlanmHCKOM MECTOPOX/ICHHUH B HAYaJIbHBINA MEPHO]] Pa3pabOTKH MOIEPKUBATIACH CKOPOCTH
n00br4u HedTr Ha ypoBHE 1% (3% M0 MPOMBIIUIEHHBIM 3ariacam ). 1 KR T T A& A3 4 3l T R B £ 1% 7K
¥ CTkf & 3% ) . Bo Bnanune boxaiiBanb ckopocTu Bblmie: Ha JlaraHbckoM MecTopokaeHuu 1-1.2% Ha
[Iennuckom —1.61%, na UxynroanbckoM —2.84% £ ibEs M My s B2 S . MBI 1—1, 2%, fEMEANh A 1,
61%, IR 2, 84%.

B 0CHOBHOM CKOPOCTH J00bIUM HE(MTH Ha Pa3HBIX MECTOPOXKACHUSX Kojebmercs ot 1 10 8%. 76 %Al H A il
TFRHETEN 1—8% .

3.IlonnepkaHue MIACTOBOrO AaBiacHMS . FRfFl )z )

B Kurae nmpuMeHsieTcst paHHEee 3aBOJHCHHUE VTSl MOIEPIKAHUS [TACTOBOIO JABICHUS KaK 3aKOHTYPHOE , TaK
U BHYTPUKOHTYpHOe. 7T [ LR L B A FHIA GeAh ik, XA L 2k i AR R Bk 21 R ) . OTHOMEeHHe Mesx Ly
SKCIUTYaTAIIMOHHBIMU M HATHETATEIbHBIMU CKBaxkuHamu 3:1 . A=A KA L4 3: 1. Brarogapst mmpokomy
MPUMEHEHHIO 3aBOJHEHUS, MOICPKUBACTCS BBICOKMU YpPOBCHb JOOBIYM HE(DTH M YBETHYUBAETCS KOHEYHAS
HedTenoObrua. H T ZHIT K, AR ERREEAR S AT EIIEA AR EeRS31 . B Oygymem no
Mepe pocta 100brun ra3a B Kurtae Oyzer 1enecoo0pa3Ho MpakTHKOBATh 3aKauKy ra3a B He()TeHOCHBIE TIacThL KK
BEE R IER K, )2 e S S 8 A B N .

4 .Boigenenne HeQTIHBIX IIACTOB. 402

JeranbiHoe BbIIENCHNE HEPTEHOCHBIX KOIUIEKTOPOB OTPAXKAET PEaibHYI0 re0JIOrHYECKyI0 00CTaHOBKY. P4
H R 2 &l 2 W T S B B MBS B . OHO crmoco0GCTBYeT WHTEHCH(UKANK T00bIYM HE(PTH W MOBBIIIEHHIO
KOoHeuHOU Hedreornaun. "B fEilE T A H R LA WAL A RKE 25 . [ToaToMy MBI pacopoCTpaHseM 3Ty
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METOAMKY Ha Bce HeTssHbie MecTopokaeHus Kurast K ICIATA H I BTE (il T2 3% & T XA Jrik . DTo mo3BomuT
B OnmKkaifiime msath JeT JOMOTHUTEIBHO MPOoOYpUTh 13 ThiCSY HEPTEHOCHBIX CKBaKHH. X2l FATAEA 5 5 FEW ik
—BHEFF 13000 1.

5. KoMIiekcHoe HecaenoBanue 3anexeil neptu. L A7t

KoMIutekcHOE HCClieoBaHKE 3aliexell BKIIOUaeT B cebsf m3yueHWe cratmueckoro fft 2% [ cocTosHuUs
MPOIYKTUBHBIX TUIACTOB B TPEXMEPHOM TPOCTPAHCTBE, @ TAKKE JUHAMUYECKOTOZZS [f] COCTOSHUS 3aJIEH U B
npouecce €€ pa3paOoTKu. JHIFBIN LEG T I LG TE = 4E % (BN 7 )2 ARSI 9T, LA AR s & 0 F vh AT BT
To u Apyroe B COBOKYIMHOCTH A {5 HUK COCTaBNseT eAUHYIO HCYEPIBIBAIONIYIO /L[] HHKEHEPHO-MPOMBICIOBYIO
XapaKTEPUCTHKY 3aTEKH. & tr Kl /2 i g — PR M TR s

OCHOBHBIE 33249l KOMILIEKCHOTO HCCIEN0BAHMS 3aneKeld HedTu: JHLi AW FTH) T 24145

A) cucrematm3anug £ 4t maHHBIX 0 darmuax it W KOIEKTOPCKUX CBOWCTBAx ((popma Tei, TONIIUHHI ,
nopucToCThfLIR#, MPOHKUIIAEMOCTRIZIE %, He(TEHACHIIIIEHHOCTD ) TS MOJIeINpoBaHUFfll 3anexeil HA CTAUSIX
B pa3Bemku u pa3pabOTKH, a TaKXKe 000CHOBAHHUS ITYHKTOB 3aJI0XKCHHS CKBaXKUH, EHIHRTF A M B, A H T il jiiAs
AL LA Wi e A s BN AR Z B CORTRAR, JRRE, LB, ¥8iE%, SitmIie) mver Rgitk.

B) cucremarmsanys JaHHBIX O TUTomaay apeHaxa Hil, ¢opme aBMOKEHHSA (QIIIOWIOB , TA30BOW IIAIKE ,
MPOIYKTHBHOCTH, PACIIPEACICHUH JaBICHHUS 110 3aJISKHU B Xoze €€ akcruryararmu; ¢ FHEMX , FAmshfek,
AT AEPRREDD, BT SRR T K S A A SRR Gl

B) cucremarusanus JaHHBIX O PACIpPEIETEHHH OCTATOYHOW HE()TEHACHIIEHHOCTH TI0 3aJIEXH C LETBIO
pa3paboTKu MeponpuaThitfiiifi , HanpaBICHHBIX HA MOBBILICHHE HedTeoTnaun. ¥ & IR 42 I TN BE 1R o A1 55
BRIRZML, R EAANR R,  Pemenne 3TUX 33189 CIOCOGCTBYET BHIOOPY ONTUMATBHOTOHR{F: ]
BapuaHTai % paspaboTKH MECTOPOKIEHHUS , HaIEKHOW OIIEHKE 3aIacoB , TOBBINIEHUIO KOHEYHON He(TEOoTIauH.

XL R ALE Tl T AR EETT S80I, R SETEAL, REAAMER R MR .
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