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B yue6HOM MoCOGHM H3JI0XKeH MporpaMMHbIH Ma-
TepHaJ Kypca Vsl CTYINEHTOB cnenHajbHOCTH (0209
«TexHOJMOrHA H KOMILIEKCHASI MEXAHH3alHA OTKpPBITOH
pa3paGoTKH MECTOPOMJAEHHH MOJIE3HbIX HCKOMAEMBbIX».
PaccmorpeHb! ucTOpHSt M JiOTHKa pa3BHTHS TOPHO
HAYKH, €€ OCHOBHble MNOHATH H 3aKOHOMEPHOCTH.
JlaeTca omucaHHe OCHOBHBIX CNOCOGOB BCKDHITHA M
DOGLIYH TioJie3Hblx HckonaeMuiX. [lpoaHanuaHpoBaHa
CTPYKTYPa y4yeGHOro fjaHa H NMoKa3aHa B3aHMOCBA3b
OO1IECTBEHHBIX, €CTECTBEHHBIX H TEXHHYECKHX HayK.
PaccmatpuBaercs cofiepkaHHe TPyAa FOPHOTO HMHXKe-
HEPA Ha MPOH3BOJACTBE, B HAyYHO-HCCJENOBATEJb-
CKOM H MPOEKTHOM HHMCTHTYTaXx.

Hayunsiit pepakrop npo¢. H. 3. 'anaes

Temnnaun 1979r., @ JleHyHrpaackuii ropubtii
no3. 700 HACTHTYT HM. I. B. IlnexaHoBa,
1979 r.

BBEJNEHHE

...npogheccuts KAMYTCA HAM COMbIMU 6803~
BbLUUEHHLIMU, ECAL OHU NYCTUAU 8 HAWeM
cepOye 2ayboKue KOpHU, ecal udesm, 20c-
NOOCTBYIOWUM 8 HUX, Mbl 20TOBbL NpuHe-
CTU 6 JKepT8Y HaWY JHU3Hb U 8Ce HOlL
cTpemaerUst.

OHu MO2YyT OCHOCTAUBUTL TO20, KTO
uMeeT K HuM npusearue, Ho OHu obpe-
xkaor Ha 2ubenb TO20, KTO RPUHAACS 30
HuX nocnewno, neob60ymarro, nodoas-
WUCh MOMENTY.

K. Mapxc
(«Pasmbiuirenust 1OHOWU  npu
sbibope npopeccun», 1835)

3HAYNMOCTh AEATEILHOCTH MOPHOrO MHXEHepa

peMsi, B KOTOPOM MBIl XHBEM, Ha3bIBAIOT BpE-
MeHeM HayuyHO-TEXHHUYECKOH PEBOJIIOUHMH. Oc-
RaUBAIOTCS KOCMOC, [NTYOHHBI OKeaHa, Helpa
3emui, HOBbHIE BHJBl 3SHEPTHH, CO3[AIOTCH
- 3J1EKTPOHHO- BBUHCIUTEIbHBIE MALIHHbI.

Ilpu BceM MHOrooGpasvu BHOB yeJIoBeUYecKol AeATEIbHOCTH
eCTb OjIKH, HMEIOLLkH Henpexofsiiee 3HaueHue. 310 JeATEIbHOCTD
no obecrneueHrio obllecTBa MHHePaJbHBIMH K 3HEPreTHUECKHMMH
pecypcamu. PaspaboTka HEAp fIBISETCS OCHOBOH 3KOHOMHUECKOH
JesTenbHOCTH obmectBa. M He ciydaifHO OHa Hallia OTPAKEHHE
B NEpPHOAM3ALMH JPEBHEH KCTOPHHM HA SMOXH KAMEHHOTO, 6poH-
30BOFO H 2KE€JE3HOFO BEKOB.

B MCTOPMH 4eJIOBE4eCTBA SKOHOMHYECKHE STMOXH PasjHHalorcs
He TeM, uTO TPOU3BONMTCH, @ TeM, KaK NPOU3BOLMTCH, KaKiMH
cpecTBaMH TPy/a, MOSTOMY NePHOAU3ALUA PaHHUX SMOX pa3BUTHSA
yeJioBedeckoro obiecTsa OCHOBaHa Ha BHAE Malepuala, H3 KOTO-
POro MPeHMyLIeCTBEHHO JeNalhch B TOT WK HHOH Nepuoj opyausi
Tpyfa. B TeueHwe MOUTH [ABYX MHJUIMOHOB JIET OCHOBHBIM mare-
pHAJIOM [UISl YeJOBeKa CJYXKHJl KaMeHb. B KoHIlle KAMEHHOIro BeKa
(IV—III TeiCsivesieTHs OO H. 3.) ueJOBeK Nepeiles K HCHoJb30-
pauuio Meau, 3ojota. B III—Ii TeicAueneTdsix A0 H.3. (IR E
ocHOBaHA IJIABKa MEIH M ee ciyiaBa GpoHsel. B cepenune Il TBICH-
geJleTHsl 0 H.. Ha cMeHy OpoH3e NPHHLIO Kene30.
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CrnendajicToB, HECYU[MX OTBETCTBEHHOCTb 334 3SKOHOMHYHYIO
n GesonmacHyio NOGHIUY MOJIE3HBIX HCKONMAaeMbIX (NMPHPONHBIE MMHe-
paJibHble BeleCTBA, KOTOPble NMPH JAHHOM COCTOSIHMH TEXHOJOTHH
MOTyT OBITh HCIOJb3OBaHbl B 0O6uIeCTBE), TOTOBAT Ha TFOPHBIX
(hakyJbTeTax rOpHLIX H MOJUTEXHHYECKHX BY30B cTpaHbl. X Haswbl-
BaIOT I'OPHBLIMH HHIKEHEepaMH.

CJIOBO «UHIKEHEP» MNPOUCXONHT OT JIATHHCKOro imgenium
(ocTpoyMHoe H300pereHre), T.€. HHKEeHep — JeJIOBEeK, CoCcOOHBIH
usoOperarb. BHauase 3To 3BaHWe MPHCBAHBaJOCh JIHIAM, PYKOBO-
JHUBIIHM CTPOHTEILCTBOM OGOPOHUTENbLHBIX YKPEIUICHHH, CO3IaHH-
eM BOeHHOro opyxusi. BrnocnexcrBud 3BaHue HHXKeHepa CTalH
IpPUCBAUBATD JIHLAM, OKOHYMBIUHM BBICIIYIO TEXHHYECKYIO LIKOJY.
Hanpumep, B DBosbiuoit coBerckoll sHIHUKJIONMENIHH CKAa3aHO, 4YTO
HHX<€Hep — JIUIO, NOJy4YHBlilee 3aKOHUEHHOE BhICHIEE TEXHHYECKOoe
oOpa3oBaHue Mo onpefieyleHHOH CHenHalbHOCTH.

CJI0BO  «CHENHAJIHCT» IPOHCXOJHUT OT (PAHIy3CKOTO CJIOBA
specialite, KkoTopoe mepeBoaMTCH Kak ompepesieHHas objacTtb 3a-
HATHH, HAaYKH.

Cpeny BY3OB CTpaHbl, FOTOBSILIMX FOPHBIX HHXKEHEPOB, JIeHuH-
rpajckuil ropHblii HHCTUTYT (puc. 1) sABAsierca cTapedlIEM TeXHH-
gecKdm 3apefeHdeM. CTaHOBJEHHe H pA3BHTHE OTedeCTBEHHOH
reosioTud, TOpPHOro J[ena, MeTaJJypriH Hepa3pblBHO CBfI3aHO C
JeAaTeNbHOCTbIO mpenogasarenell U mutomueB JII'M. Credw raas-
HOFO 3JaHHUfl HHCTHTYTA YKpPallaloT MpaMoOpHble NOCKH, IMOCBA-
LI[EHHBIE MaMATH BBIIAIONIHXCS BOCMHTAHHUKOB HHCTUTYTA: HEPBOTO
npesugenta AH CCCP A. Tl Kapnurckoro, akan. E. C. ®enoposa,
akaj. B. A. O6pyueBa, akag. H. C. KypHakora, akan. A. A. Ckouns
ckoro, akan. A. Il I'epmana, npod. b. M. bokus, npo¢. B. Y. bay-
MaHa, ujieHa-Koppecnotuenta Axkanemur Hayk [1. I'. Co6osneBckoro.

O6uiecTBeHHasi 3HAYMMOCTh PaGOThl TOPHOTC HMHXKEHepa olpe-
JensieTcsi BaMKHOCTBIO NO6HIBalomied NMPOMBIIIJIEHHOCTH B JKHU3HH
o6mecrBa. Ilo mopcueraM 3KOHOMHCTOB, Cpeld NPHPOIHBIX pe-
CYPCOB, HCNOJL3yeMbIX JJIfi YIOBJeTBOPeHUs norpeGHocTelt obiue-
CTBa, MHHEpaJibHbiE BellecTBa cocTaBiasioT 80%.

YpoBeRb pasBUTHsI FOCYIApCTBA ONpeLesisieTcsl TPOH3BOACTBOM
H notpeCJeHHEeM MHMHEPAJIBHOTO CHIPbA, SHEPTreTHUECKHX HCTOYHHM-
kOB: Hed)TH, Ta3a, yras, cnaHieB. CnucoK AOObIBA€MBIX B HACTOS-
1iee BpeMmsl BHIOB MHMHEPAJILHOTO CHIpbi BKJIIOYaeT B cebf Bce
aJieMeHTH nepuoanyeckoi cucremsl 1. . Menpeneesa.

MiupoBasi 1o6bida ToOJIe3HBIX HCKONAEMBIX HEYKJIOHHO BO3pa-
cTaet, mpuyeM ee oG’beM yjaBauBaeTcs dyepes Kaxkawie 15—18 ner.
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Puc. 1. Crapefilias BoiCiias ropuasi mkona PoccHH — JlenusrpanckHit
ropusii  uHetHTyT HM. I'. B. [lnexanoBa

B CCCP ynpoesne n0GbMH TONE3HBIX HCKOTAEMBIX MPOMCXOIUT
uepes kaxmpie 8—10 ser. Jons Hawell crpaHbl B MHPOBOM
ropHoM npoMssonactBe B 1974 r. cocraBasna 22—23%/,.

Ho6blua 1nOJIe3HbIX HCKOMAEMBIX MOXET OCYLIECTBJSITBCH OT-
KPBITHIM M TOA3eMHBIM crocobaMu. CyHIeCTBYIOT TaKKe CIocoGHI
100blud CO IHA BOJOEMOB, MOPEll U OCHOBAHHLBIE HA HCTIONb30BAHUH
(QHU3HKO-XMMUYECKHX METOLOB (Hanpumep, rasudpUKaiusi YroJdbHbIX
TJIACTOB, PACIJIABJICHHE CePhbl, PACTBOPEHHE COJIH).

B wHamwe#ll crpaHe B nocsieBoeHHBle TONBI MPEANOYTEHHE OT-
JaeTcsl OTKPBITOMY crnocoly paspabotk. O ero posd cpeau APyrux
€noco60B J00BIYH MOXKHO CYIHTh IO C/IENYIOLHM nuppam: B 1975 r.
OTKPBITHIM CTIOCOOOM JI0GBIBaOCh Kese3HoH pynsl 80%, pyn
UBETHBIX MeTasoB 73%, yras 29%,, HeMeTalJMuYecKHX HCKomae-
Mbix 100%p, ropHOXHMHYecKOTO chipbsi 56%), (GIIOCOBBIX M MECTHBIX
CTPOHTENbHLIX MaTepHasoB 1000/,

3HaYUMOCTb TOTO HJIH MHOTO crnoco6a no6blud B yIOBJIETBO-
pennu notpeGHocrel O6LECTBA B MHHEPAJILHOM M SHEPreTHYeCKOM
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Chipbe C PA3BUTHEM HAYKH, TEXHUKH, TEXHOJIOTHH MeHslercs. B pas-
BHTHH CNOCOG0OB JOOHIYH NPOCJIEKHBAETCH CIEAYIOIAS CIHpaJb.
Hauvnan ¢ kaMeHHOro BeKa MHOTHE COTHH JieT JIIOAH A0OBBaJiu
HoJe3Hble HCKONaeMbBle OTKPHITHIM crnoco6oM. B mepsoii mosioBu-
He XX B. NpeHMyIlleCTBEHHOE Pa3BUTHE HMeJ MOA3eMHBIH crmecob.
B mocsieBoeHHbIE rofbl HaHOOJbIIEE PA3SBUTHE NOJYdaeT OTKPBITHIH
cnoco6. Tlo nporHozaM chnenmuajUCTOB HOBBIH 3Tan pasBHTHS
ropHoro neja OyneT OnpefensiTbCd NOCTHXXEHUAMH (DU3HUKH, XH-
MHH M GHOJIOTHH.

Ilo oKoHuaHUM ropHOrc HHCTHTYTa CTYNEHT MOJYYaeT ChelH-
anbHOCTb IOpHOro HH:xkKeHepa. CneUHaJbHOCTBIO TOPHOrO HHIKEHe-
pa HeJib3f He TOpPAHWTHCS.

O6pa3oBaHie rOpPHOrO HHiKeHepa HABJSAETCH UIHPOKHM, YHH-
BepcaJbHBIM W ompenensieTcss cnendgukoll paboTbl TOPHOTO HH-
KeHepa.

B cBoeil nesiTeNbHOCTU TOpPHBIE WHHIKEHEPHl, B COOTBETCTBHH
¢ OcHoBamu 3akoHoparenbctBa Cowsa CCP u cowosHblx pec-
ny6auK © Hedpax, o0s3aHel obecneudBaTh: 1) panuoHanbHoe H
KOMIIEKCHOE HCIOJIb30BaHHe OOraTCcTB 3eMHBIX HeIp; 2) oxpaHy
Henp u GesomacHoe BejeHHe ropHbix pabot; 3) oxpaHy 3eMHOMH
NOBEPXHOCTH, BOJ, 3JaHHH M COOPYXKEHHH OT BJIMSIHHSL TOPHBIX
paspaborok; 4) npuBeleHH€e 3eMeJbHLIX YYACTKOB [IOCJ€ OKOH-
qaHusi paboT B COCTOfIHHE, NPUTONHOE IJIsl HCHOOJb30BAHUST HX
B HApPOJHOM XO3SIHCTBE.

Llenr Hacrosillero y4ye6HOro mnocobHsi — O3HAKOMUTH MOJIO-
JleXb C UCTOPUEH, OCHOBHBIMH 3aKOHOMEPHOCTSIMH Pa3BHTUS TOp-
HOM HayKH, TEXHMKH H TEXHOJIOTMH, CO/AEpPXaHHEM H CTPYKTYpOi
TPYJa TOPHOTO WHHMKEHepa Ha MPOHU3BOJCTBE, B HAyUHO-HCCIEN0-
BaTeJbCKOM W NMPOEKTHOM HHCTUTYTaX.

MuHepanbHble U IHEPreTHYECKHe PecypcChbl
H HX HCNOJb30BaHHE

HeTa cos3jajla OFpPOMHBIE 3amachl MHHepalib-
HBIX ¥ HEPreTHUecKHX pecypcoB. MuHepasb-
Hble pecypchl 3aHHMAIOT Beylee MOJIoXKeHHe

wmmiees CDENIM  APYTMX HCTOYHHKOB MAaTepPHAJNBbHOIO
HPOU3BOJACTBA. JIIOIM A06HIBAIOT, NEpPepabaThiBAIOT M HCNOAb3YIOT
JIMILIB TO, 9TO MOXKHO B3fiTb H3 Help 3eMJH.

6

3eMsifs cOCTOHT M3 Tpex obosiouek: aTrMocepbl, THAPOCHEPE!
v surocdepnl. JluTochepy Takxke Ha3HBAIOT 3€MHOH KOpOH. ITa
060J0uKa 3eMJIH MOILHOCTBHIO HECKOJbKO NECATKOB KHJIOMETPOB
ABNSieTCsl NoTeHuHagbHoW cdepoll N00LYH MOJE3HBIX HCKomae-
MBIX (puc.2).

Puc. 2. Crpoenne 3eMmiH
1 — BHyTpEHHee sjpO; 2 — BHelwHee
Apo; 3 — MaWTHsi; 4 — 3eMHam Kopa

B Macce 3emHOH Kopbl 47%p kuciopoma, 29,5% kpemHus,
8,05%, amomunus, 4,65%, xenesa. dnementn K, Na, Mg, Ti, C, Cl
¥ JpyrHe colepxkarcsi B HeGoJbIIOM KojuuecTse (pHC.3).

Kpucrasnudeckie XHMHYIECKHE COE[MHEHMsl 3JIEMEHTOB, CJa-
raiome 3eMHYI0 KOPYy, HasblBalOTCl MHHepajaMH. Accouuauuy
MHHepaJioB o6pasyioT TropHble NOpofbl. VsydeHHeM MHHepasoB
3aHUMaeTcs MHHepaJordsi, FOpPHbIX nopon — metporpadus. B sza-
nady mnerporpadud BXOJIMT HCCJIENOBAHHE TNOPOLOOGPA3yIOMHNX
MHHEPAJIOB.

BbiiensioT TPH OCHOBHBIE TPYIIBI MOPOJ: H3BeprKeHHble (Mar-
MaTHYeCKHe), OCajiouHble i MeTaMOp(HYECKHE.

M3Bep:xeHHble TOPOAbl 06Pa3yloTCsi PH KPUCTANIM3AUKH pac-
nnapoB (MarMpl), TMOAHMMAOWHKXCS ¢ GosbliMx ray6un. Marma
M3JIMBAETCS Ha MOBEPXHOCTb NMPH H3BEPIKEHHH BYJIKAHOB. 3HAUH-
TeJpHas 9acTh PacIUIaBOB KPHCTAVIH3YETCH BHYTPH 3€MHOH KODH.
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Puc. 3. XuMueckufl coctas 3eMHOM KOph

Ocanousble ropreie nopomb 06pasyioTcs B MOPSIX KaK NPOAYKT
PaspyllCHUS H NEPEOTVIONEHHs! PaHee CyIeCTBOBABIUMX TOPHbIX
noponu.

Meramopduyeckre roprbie nopoznbl GpopMHPYIOTCST B peaysib-
TaTe npeoGpasoBaHHil U3BEPXKEHHBIX H OCANOYHBIX nopoz, Korjga
Ha HUX OKasbiBAIOT BO3JIEHCTBHE BBICOKHE TEMIEPaTypa H JaBJeHHe.

3emHasi Kopa Ha 95%) COCTOHMT H3 H3BEPKEHHBIX NOPOJ, IIpej-
CTABJCHHBIX TPEHMYIIECTBEHHO rpaHdTaMd. Ha KOHTHHeEHTax Ha
riy6une 15—30 KM rpaHuTHl 3aneraioT CIoIHLIM cioem. B 1001
FPasUTHLIY NIOPOJ CONEPIKHUTCS B CPEHEM 8 T aMIOMUHNS, 5T XKeJe-
3a, 540 kr TuraHa, 80 kr mapranua, 30 Kr xpoMma, 18 kr nukens,
9 kr memu, 4,5kr BoJibppama, 1,8 kr ceuHpa. Ocagouswe oTJio-
MEHHSA 34JIETal0T Ha NOBEPXHOCTH Hamle#f miaHeTsl. B Hux comep-
Karcst HedTh, ras, yrosb, comu. Ilo9ToMy MOMKHO CKasaTh, 4TO
3€MHas1 Kopa ABASETCH MHHEPAJbHO-CHIPbeBol 6a3oil YeloBeyecTna,

o uacTosimero BpeMeHH OGIIECTBO BOBJEKaeT B 3KCIJIyaTa-
LHIO T€ 3JIEMEHTbl 3€MHOH KODBl, KOTODbI€ B MPHPOIHBIX YCJIOBHAX
CKOHLEHTPUPOBaHbl B BHJE MHHEpaJibHBIX PECypcOB.

Coerckuii  Col03 — eIUHCTBEHHOE B MHPE HMHAYCTPHAIBHOE
FOCYIapCTBO, KOTOpoe OashpyeT CBOe 3SKOHOMHYECKOE pa3BHTHE
Ha COGCTBEHHBIX TOIJIMBHO-3HEPreTHYECKHX pecypcax. Pecypcl
5TH 3HAUHTEJIbHBI, HO pasMellleHbl OHH Ha TEPPUTOPHH CTPaHbI
KpaiiHe HepaBHoMepHo. OCHOBHas 4aCTh TOMJIMBHO-9HEPTETHYECKHUX
pecypcoB (okoso 90%, moTeHuHa/bHBIX 3aMACOB) PACIONOKEHa
B BOCTOUHBIX paioHax ctpanbl — B Cubupu, Kasaxcrane, Cpennest
Asuu u Ha JlanbHem Boctoke.

Ha coBpemennom sTame pasBuihsi ofulectBa motpebasemas
sHeprusi Ha 90%p npousBomuTCA 32 CueT Temsa, MOJYYaeMOro
OT Cropamusi TomuBa (medTH, yrisi, rasa, topga). 310 TOIHBO
uMeeT Oronorkdeckoe npoucxoxienre. Co BpemeHeM oHO Oyner
M3DACXOJIOBAHO. YueHble BHASIT PENIEHHEe 3TOr0 BONMPOCA B Iiepe-
XOZ€ K MCIOJb30BAHHIO SIIEPHOH SHEPTHH.

Menonb3oBanne MHHepPaNbHBIX PECYPCOB B YCJIOBHAX HAYuHO-
TEXHHYECKOH DPEBOJIIONUH XaPaKTePH3yeTCsi CJefyIOH{HMU 0cobeH-
HocTsimk: 1) yckopsiioTcst Temmbl HOTpeGJdeHHsi MHHePaJbHOro
cbipbsi (Kaxkable 15 jieT MHPOBOE 0OGbeM A06bINYH T0Je3HBIX HCKO-
naeMbix ylBaKuBaeTcs); 2) B NPOMBILJIEHHBIH 060POT BOBJIEKAIOTCS]
HOBbl€ BHJIbI I10JIE3HBIX HCKOMIAEMBIX PECypPCOB; OCOGEHHO PacliupH-
Jach cepa norpebJeHHs] PEIKHX METaJJIOB.

Hapacranve maciita6oB noTpeGJeHns] PpecypcoB 3eMHON KOPB
CBSI3AHO € 3SKCNOHEHLUAJbHBIM POCTOM YHCJEHHOCTH HACEJeHHUS
U paciunpesrem notpeGHocTel yesopeka. [lo noncueram nemorpa-
¢os Hacenenne 3eman K 2000 r. Moxker yaBouibes. IloTpebienne
MHUHEDPAJbHOTO H 3HEPreTHYEeCKOrO CHIPbsl TaKKe MNPOHCXOIHMT MO
9KCrioHeHTe. MupoBoe norpe6JjieHre MEHEPaJbHOFO ChIPbsl yBEJH-
quBaeTcd B ToOcJeAHHe rofbl Ha 5%, B rop.

MarepuanbHoe 6/1arocoCTOsIHHE JIIONEH 3aBHCUT OT SHEPreTH-
JecKrx pecypcos. [1o o6pasHomy Bhipaxennto akan. I1. JI. Kanunsl,
CO3[laHKE H MHCNOJb30BAHNHE HCTOYHHKOB ~ SHEPTHH oONpefedsieT
pa3BUTHE MATePHaJbHOR KyJbTyPHl. B npoMblulieHHO pasBUTHEX
CTpAHAX MOILHOCTh HCTOYHHKOB SHEPTHH, NPHUXOAALLASICA HA Yeso-
Beka, cocrapasier 10kBr, 7.e. B 100 pas Gosbite, uem cpepusis
MYCKyJIbHasl CHJia OLHOro ueJjoBeka. [lpudeM, Kak MNoKasblBalOT
CTaTHCTHYECKHE I aHHbIe, POCT GJAroCoCTOSTHUS JIIOAeH HAXOAUTCS
B NPSAMOH 3aBHCHMOCTY OT mOTpeC/ieHKsi SHepPruu.



TaxuMm o6pasoM. pocT UMCIEHHOCTH HacesieHHs U notpe6GHocTERH
B JKM3HEHHBIX Gnarax oGyCJaBAMBAIOT SKCIOHEHIHAIbHBIN poct
MCIOIL30BAHNSl MHHEPATBHOTO M SHEPTeTHYECKOTO CHIPhS.

OcHOBHBIE BHJIbI MOJE3HBIX HCKOMAEMBIX, HX n06biua

= °[ ] oJesHble HCKomaemble — 370 TNPHPORHBIE MHHe-
‘ paJbHbIe BelecTBa, KOTOPhIe NMPH LAHHOM yPOBHE
} TeXHHKH MOTYT ObITb HCIOJNb3OBAHBI B HAPOLHOM
XO3IHCTBE B €CTECTBEHHOM BHIE WJHM TOC/E mpell-
npeiBapuTeJbHOH o00paboTku (tab. 1).
TlonesHble HcKomaeMble MOTYT HAXONMTbCH B
, Hepax 3eMId B TBEPAOM, KUIKOM HJHM ra3oo6-
PasHOM COCTOSIHHH.
- CKkonyieHHe MoJ€3HOro MCKOMAEMOro, 3a1eraio-
LU€E CpenH TOPHBIX MOPOJ, HA3bIBAETCS DyHHBIM TeloM. Pyspi
3aJIeraloT B 3€MHOH Kope B BHJE IeOJIOTHUYECKHX Te pasyiiuHoi
$opmbL.

PaccmoTpyimM OCHOBHBIE BHIBI MOJIE3HBIX MCKONAEMBbIX.

1. TonnueHo-58epreTHYeckoe chpbe, K KOTOPOMY OTHOCSAT HedTh,
ras, yrojib, CjiaHell, ypaHOBYIO DyAy.

Ewle B Hauase Beka OCHOBHBIMK BHAMH TOMIHBA GHUTH KaMeH-
HBIE U OypBIll yrosib; cefiuac B MHpPOBOM SHepreTudeckoM GasaHce
yroab 3asumaer 32%, Hedth M raz 599, THAPO3Heprus 79,
aToMHasi sHeprus 29/,.

BrictppiMu TeMnamu passuBaiorcesi 106b19a HedTH M rasa B Ha-
weit crpae. Ilo nnany necAToll naTHIeTKH N06bMa HEDTH (BKJIO-
yasi rasobbii koHpeHcat) B 1980r. pmocturHer 620—640 mas. T.,
T.e. mo cpapHesuio ¢ 1975r. ee mpupoct cocrasut 150 MuH. T.

OcHoBHBIMY palioHaMu No 106hiue HedpTH sBAATCH TIOMEHCKas
o6nactb, Tatapckas ACCP, Bawkupckas ACCP, AszepGaiimkaH-
ckasi CCP, Komn ACCP u npyrue. ’

Ilo po6eue yrnss CCCP 3aHuMaeT nepsoe MecTo B MHpe.
B 1980r. npencrout noBect n06biuy yras go 790—810 man. T
¢ mpupoctom Ha 104 MaH.T. no cpaBHenuio ¢ 1975r. Tlpu stom
HPEeHMYyIIEeCTBEHHOE DPAa3BUTHE MOJYYHT HauboJiee 3KOHOMUYHBIN
OTKPHLITHIH cnoco6 nobwiuu. Ero fons B obueM obbeMe 106bIYH
yras 8 1980 r. Bospacrer go 35%.
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Ta6auua i

*
HexoTOphie BHABI MHHepaNbHbIX NOJE3HbIX HCKONAaeMbIX

Mertann u ocsoBHOl pyaHEU!
MUHEpPA&/, H3 KOTOpOro OoH
H3BIEKaeTCs

HeMertanmyeckue nofiesubie
HCKONaeMuIe

ToprEle nopons!

Fe; marnerur Fez0,

Fe; remamur Fe,0,

Ti; wmevennt FeTily

Ti; pyman Ti,03

Gr; xpount Felry0),

Ni; nenrnennur (Fe,Nt)S
Co; xoBamnTH COASS
Pb; ranemur Pb§

Zn; chamepur ZnS

Cu; xamxommpur CuFeS,
Nb; mupoxmop CaNaNb,OF
Ta,; renramr (Fe,MnjTa0
Hyg; wmosape Hgs
W; weemr CalV 0,

AcBecThl — CHIMKATHL M9
Ksapu (ropmbii xpycTanis)

Mpamop  €a.C0y
Anatur (na cyneppocdar)

Co.5(P0,,),F

MNosapennas cons (remr)
NaCl

I'myHECTBIE MHHEPAIL
LeomuThl —= CHIHKATHL Co,
Na,K

Ipadur C

Tumc  €a S0y 2H0

Cnoast

1. CTpouTensHLle MarTe—
puansl H LEMEHTHOe
CHIpLE: H3BECTHSK, NOp-
$HpE, FAMHLL, NECYAaHH—
KM, I'PaBdT, Ty(Qb

2. [exoparupHee, None-
JIOMHBbIE ¥ CKYJNBITYPHbLIE
MATEepHAanb: Mpamopbly
AlMa, araThbl, Xa/le/oH;
nabpancpuT; aHrHOpUT;
CPasiT PAanakiBd; CHEHUT-
nopdupsl; Anadasbl

* A.T.Ka6un. »Kusup mumepanos. M., Coperckas Poccus, 1976.
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Benymumu GacceliHaMu cTpaHbl N0 a0GbYe YIyisi B HalleH
crpade s#Basorcst  oreukudt, Kyswenkuil, Kaparanpunckuii,
Kancko-AuvHckuil, Tledopckuil.

TIpombllinenHas no6blua ypaHOBuIX pya Obuia Hayata B 1906 r.
Ilo mporHosaM cnepuanucToB, MOTPeGHOCTb B YPAHOBOM ChIPbE
6yner YBeJIUYHBATBHCS, UYTO CBSI3AHO CO CTPOUTENbCTBOM HOBBIX
ATOMHBIX 3JIEKTPOCTaHIHH.

B jnecATofi nsiTUNETKE NOCTABJIEHbl KOHKpPeTHBHIE 3a1add Mo
pasBUTHIO aTOMHOM 3HepreTHKH. IlepcmekTHBbl B 3TOM HampasJje-
HUHM OrpoMHbL $lnepHoe ropiodee Giarozaps CBOE€H KOMIAKTHOCTH
U NPOJOJIKUTENBLHOCTH HcnoJib3oBaHusl (1 kr cnabooboraieHHoro

ypaHa 5KBHBaJIeHTEeH 2 ThIC. T ymﬂ) JlaeT BO3MOKHOCTb pa3MeliaThb
3JIEKTPOCTAHIMH B JI06OM pafioHe CTpaHbl. HpoeKTOM HSITHIIETHErO
naaHa Ha 1976—1980 rr. HaMeyeHO BBeCTH B AeHCTBHE MOH{HOCTH
Ha aTOMHBIX SJ€KTPOCTaHLMsAX B pasmepe 13—I15 muH. kKBT.

2. Pynbl yepHBIX U JIETHPYIOLHX METAJJIOB SIBAAIOTCS ChIPbeBOH
6a3ofl yepHO# U LBeTHOH Merayypruu. [lo Ao0blde >Kese3HBIX
pyn CCCP sauusas c¢ 1958 r. 3aHiMaeT mepBoe MecTo B MHpe.
B 1970 r. xenesxoil pyapl y Hac goGbiBajioch B 2 pa3a GoJbiue,
gem B CIIIA.

UepHasd MeTalJyprusl sIBAAETCA noTpebuTeneM MapraHileBbIX,
XPOMHTOBHIX, HHKEJEBBIX, KOOAJIbTOBBIX, MOJHGIEHOBAHAAHEBHIX
pya. Ux pobpua pacter Tak:ke BHICOKHMH Temnamu. HampHmep,
B 1966 r. Gbuio 106biTo 9 MAH.T MapraHueBwx pyn. K 2000 r.
Hx 06blua ynBoutcest. XpoMutoB B 1967 r. 6uu10 10o6bITO 2,9 MIIH. T,
a k 2000 r. npexnonaraercsi Ao6bITL 5,5 MJIH. T.

3.1lBeTHpie MeTaMIBl — 3TO Mejlb, CBHHel, LHMHK H OJIOBO.
3a 70 ner XX B. B MHpe 6b110 106bTO 94,3 MJIH. T UBETHBIX MeTaJl-
JioB. Oxuaawot, uto B 2000 r. vx nponsBoicTBo yaBouTcsA. CaMbIMK
BLICOKMMU TEMMAaMH YBEJHYMBAETCH NMPOU3BOACTBO AJIOMHHUSA, ca-
MBIMH HH3KHMH — 100bda Meou (u3-32 OrpaHu4YeHHOCTH pasBe-
JIAHHBIX 3aMacoRB).

4. Bnaropojnbie MeTajibl BKJIIOYAIOT B cebsl 30410TO, cepe6po,
miatHHouab. OCHOBHBIM NPOU3BOJMTENEM 3oyioTa fBiasierca HOx-
Ho-A¢ppukaHckas Pecny6nuka, ocHoBHBIM nmoTpebuTesem — CIHIA.

5. Hemerammnyeckoe chipbe — anatut, (ochOpHTH, KaJHiiHble
cosu, acGect, cepa, rpadur, aaMaspl, CJAIO/a, MJIABHKOBBII ILNAT,
CTPOHTEJbHbIE MaTepPHAJHL.

Hamla crpasa mno npOHM3BOACTBY HEMETaJJIHYECKOTO CHIPbS
pasBHuBaercsi GoJjiee BBICOKHMH TeMmaMu, 4eM BeLyliHe KamhTa-
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Jgucrtideckde ctpasbl. Ilo no6blue KaquHHBIX H  QOCHOPHTHBIX
pyn CCCP ¢ 1968 r. 3annMaer Bepyllee moJoxKeHue. AnaTHTOBOTO
CHIPbH €XKErojHo A0OLIBAIOTCS COTHH MMJIIMOHOB TOHH, CTPOHTENb-
HBIX MaTepHa OB — MHUJJIHADAB TOHH.

Takum obGpaszomM, B XX B. HabJIofaeTcsl pe3Koe yBeJHYeHHE
o0beMOB [OOBLIYM MOJIE3HBIX HCKoMaeMbiX. Bo3MOXKHOCTb Hcuep-
NasdsA B OGaMxKailive AecATHNETHSI HEKOTOPBIX LEHHBIX MHMHEPAaJOB
U pyn (Hampumep, meiM) He Kck/ajodueHa. ONHAKO HCTOLLAIOTCS
naubosiee GoraTble PyAbl, ¥ NMOSTOMY HeH30exXeH nepexol K No-
6bige OoJiee GemHBIX.

1. ICTOPHUYECKHME ®A3bl PA3BBHTHSI TOPHOH
TEXHUKH W TEXHOJIOIMH

Hayunote ¢axtel waKanausarwTcs overs
MEONEHHO, Oadce eCAl He YnYcKaTb HUL.00-
HOLl B803MOICHOCTU, 4TOObL ux cobupars.

Hukonaii Mukayxo-Maxaaii (1846—1888)

O3HAYaIOLIEero yMeHHe, MacTepcTBO. B aHTHuHOM
~ obllecTBe 3TO CJIOBO aCCOLHHPOBAJIOCH C MaCTep-
? CTBOM XYJIOKHHKA, My3blkaHta. Co BpeMeHeM Io-
HfITHE PAacCIUHPHJIOCh: OPYAMS TPyZLa, MEXAHH3MbI,
. MALIKHBI TAKXKE CTaJH OTHOCHTb K TexHuke. B coB-
. PeMeHHOH HayKOBeIYecKOH JUTepaType TeXHHKY
> HHOTJA ONPEeNeNsloT KaK CHCTEMY CPEelCTB TPYAAE.
Ho sro onpenesenne HeroJHoe, TaK Kak TEXHHKa
6e3 monied MepTBa. TexHHKa — 3TO CHCTEMa HCKYCCTBEHHBIX Opra-
HOB NeATEJbHOCTH OOIIeCTBEHHOrO YeJloBeKa.

TexHriKa HepaspbIBHO CBsi3aHa C TEXHOJIOTHEH — COBOKYIHO-
CTBIO B3aHMOCBfI3aHHBIX MPOLECCOB NPOH3BOACTBA. TEXHOJOIH-
decku#l cnoco6 MPOHM3BOJCTBA $IBJSETCSl HCTOPHYECKH OINpeje-
JICHHBIM C€noco0OM coefliHeHHs1 desioBeka M TexHHKH. K. Mapke
OMpe/eNsT TEXHOJIOTHIO KaK TEXHOJIOTHYECKOe NPHMEHEHHE HAaYKH.,
PasButHe TexHHKH OGYC/OBJHBAeT COBEPLIEHCTBOBAHHE TEXHOJIO-
ruH. B cBOIO 0Yepelb, BOIPOCH T€XHOJOTHH BAHAIOT Ha mapaMeTphl
TEXHHKM. 3ajlaya TEeXHOJOTHH — CO31aTh ONTHMaJsbHble YCJOBHSI
JUisl MPHMEHEeHHs1 Te€XHHKH.
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B cBoeM pa3BuTHH ropHasi TEXHHKa NMpOLLIA JJHHHBIE HCTOPH-
YeCKHil MyTh COBEPLICHCTBOBAHUSA. DTANLl U 5BOJIIOLHS €€ CBA3AHBI
rJaBHbIM 00pa3oM € NPHMEHEHHEM Ppa3JiHYHBIX SHEPreTHYecKHX
HCTOYHHKOB. .

Hcropuss ropHoit TexHHKH, KaK M TEXHHKM BoOGILIE, — 3TO
HCTOPHS TIOCTENEHHOH mepefladyd MallMHaM, NpuUGopaM (QYHKUMH
4eJioBeKa, UCTOPHS OmpelMeYHBaHMA (DH3HUECKHX U UHTEJEKTY-
aJIbHBIX (YHKIMH Yyenobeka. [loaToMy TexHHYeckuil nporpecc — 310
IBOJIIOLMS CHCTEMbl O0IleCTBO—HNPOH3BOACTBO. CBSA3b MEXNY ue-
JIOBEKOM M MalMHOH OTpakaer ypoBeHb PA3BHTHS HAYKH U TEXHH-
Kd H OOIleCTBEHHBIE MPOU3BOJCTBEHHBIE OTHOLIEHHSI.

Ilo Mepe pasBuTHA NPOM3BOACTBA, HAayKH H TEXHHKH (HU3H-
yecKde (QYHKIMH YeJIOBeKa B CHCTEME YeJIOBeK—MAalIHHA yCTYNnaloT
MECTO €6 HMHTEJUIEKTyasbHBIM, COLHAaJbHLIM (YHKIHAM — QYHK-
IMSIM pPeryJHpOBAHHA H YIPaBJEHHS.

PaccmorpuM Kpatko ¢asel pas-
BHUTHSl TOPHOH TEXHHKH, CBA3aHHLIE
C OCBOEHHEM pAasJIUYHBIX JHEpreTH-
YeCKUX HCTOYHHKOB.

1. BuosHeprerudeckas ¢dasa (ue-
JIOBEK — HHCTPYMEHT — IpenmMeT
TpyAa).

HayanbHpiil sTan pasBUTHA Tex-
HHKH CBfI3aH C HCIONb30BaHHEM B
Ka4yecTBe SHepPrud MYCKYJbHOH CHJIBI
4eJIoBeKa M KUBOTHOTO.

JlBurartenbHasi cHIa yeloBeKa B
TFOPHOM Jle/ie HCIOJb30Bajach NpH
YCTpPOHCTBE TONBEMHBIX, BEHTHJA-
LMOHHBIX MawH. B kuure T'. Arpu-
KOJBl, OTpaxamoileidl ypoBeHb rop-
Horo nesa B XVI B., umelorcs 3apu-

T'eopr Arpukodsa COBKH, roBopsiiide o6 HCIoJb30Ba-
(1494—1555) uiu pabouyMx B KauecTBe [BHrare-
Hewmeuxkuit  yuensnil, xotopeii  pefi. B XVII—XVIII BB. Ha pyauu-

Briepsble 0606LIHJ OMNBIT TOPHO- _
MeTaJLly priyecKoro NPOH3BOA- Kax [Jjs OTKadKH BOjbi, TPpaHCHOp

¢TBa. CHCTEMaTH3WpoBaB ero mo THPOBKH DPy[bl LIMPOUKO HCNOJbL30-

npoueccam. ABtop Tpyaa «O rop-  BaJIMCh JIOLIAIH.

HOM JieJie 1 Metaanyprun» (1556) B MaHygakTypHbiil nepuon pas-
BUTHUS TIPOMBIIIJICHHOCTH HIHPOKOE
pacnpocCTpatHeHrue ImoJayqyarT 3Hep-
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rda BeTpa 4 BoAb. B roprom
JleJile TOBCEMeCTHOE pacnpo-
CcTpaHEeHHe TOJIYdHJl BOJAHOMH
npuratenb (puc.4). Cxema
BepxHeGOIHOro KoJjeca BOIHO-
ro JIBHraTessi OMHCAHA B KHH-
re I.Arpukonsl. BepxseGol-
HBI€ KOJIeCa yCTPauBaNuCh IJIs
HAHOCHBIX YCTAHOBOK, MO/be-
Ma pydbl M Aas  npobJsieHHsi
pyasl. KpynHas ruzapasivdgec-
Kaf MamuHa B Poccuu 6blna
HOCTPOEHA HA 3MEHHOrOpPCKOM
pyiHuKe Ha AJsTae BHIAIO-
LIHMCSl TOPHBIM HHXKEHEPOM
I1. K. ®posoeeim B 1785 r. Ma
IMHA HCNOJIb30BaJach s
OTKAuyK{ BOJHI H3 1IaxTel. Ma-
muyHa, cosnaHHasa I1. K. ®po-
JgoBpiM Ha [lpeoGpa:keHcKoM
pPyIHHUKE, HCNOJIb30BaNach mis
HofgbeMa PyAbl H3 HIAXTHI.

TexHuugeckas 6a3a MaHy- )
(GaxkTypHOH NPOMBIIIEHHOCTH  Puc. 4. Boassoil ABHrateh s nogbema
onpefieisiyiacb BOXHBIMH HC- nopon (XVI s.)
TOYHUKAMH H pecypcamd Jjeca.

MexaHnuecKkasi SHeprusi BOJIBI
NPUBOAWJIA B JBHXKEHHE MEXaHH3MHl, Jec obecneddBaJs MPOU3BOJ-
CTBO TOIIHBOM.

2. ®asza MalIMHHOIO NMPOU3BOACTBA (YesOBEK — MAalluHa — HH-
CTPYMEHT — NpeaMer Tpyna ).

IMpombiiiensn#t nepeBopotr XVIII—XIX BB., BuI3BaHHBIN mna-
POBO#I MALIMHOMH, OTKPBLI MyTh MAlmIHHHOMY NMPOH3BOACTBY, NOTPeG-
HOCTH KOTOPOrO BBI3BaJIM paciiHpeHHe MaciuTaGoB ropHOOOOHI-
Bawllell NPOMBIIIIEHHOCTH.

Ipompiiiennas pesosouus XVIII—XIX BB. 3amMenuna nepeso
yrjeM, a BOASIHOE KOJieCO — MapoBBIM JABHUraTesieM B KadecTBe
SHepPreTHIeCKOH OCHOBH MpoMBILIeHHoCTH. OHa 3aMeHu1a HHCTPY-
MeHT pabouero MaHy(daKTypHOro HepHofa MallHHAaMH, a JepeBo
cTaNbi0 B KayecTBe OCHOBHOFO MarepHala KPYHMHOH HpPOMBIILJIEH-
HocTd. [IpoMBIIVIEHHAsi PEBOJIIOLMA NPHBEJNA K H3MEHEHHIO B
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o6aacTd TpaHCNOPTa — HAYaJNOCh CTPOUTENLCTBO KeJE3HBIX JI0POT
U BHeIpeHHe TAPOBON THATH.

B XX B. sHepreTHKa CT4HOBHTCSI KoMiuekcHol. [TapoBoii nBu-
rartenb BCe OoJsibllle BHITECHSIETCS 3JE€KTPHYECKHM. 3aMeHa mnapa
9JEKTPUUECTBOM CTala OJHMM H3 TIJIaBHBIX HampaBjeHHH TeXHM-
ueckoro mporpecca. IlporcxonaT usMeHeHusi B xapakrepe opyauii
Tpyna. ManivHbl, IepPBOHAYAIBLHO 3AMEHSIIOLIHE MYCKYJbHYIO CHJTY
4eJIOBEKA, XKHBOTHOFG M BHIMOJHAIOLIHE TONLKO (H3HUeCKy0 pabo-
Ty, B pe3yJibTaTe OTKpPbITHH B 00/1aCTH PalUOTEXHUKH, 3JEKTPO-
TeXHUKH HAYMHAIOT NPUHUMaThb Ha ce6s (YHKEIMM KOHTPOJA H,
YaCTHYHO, YNPAaBJeHUs NPOH3BOLCTBOM.

3. ®asa aBTOMaTH3HPOBAHHOIC TNPOH3BOJACTBA. IJIEKTPUDHKA-
1K SIBJASIETCH OCHOBOH COBpPEMEHHOH TeXHHKH, MeXaHHW3allMH, aB-
TOMAaTH3alHK NMPOU3BOACTBA. OHA MO3BOJACT HHTEHCH(DHLHPOBATHL
NPOK3BOACTBO, YBEJHUHWBATH MPOHU3BOAUTENBHOCTb MaliuH U 000-
pYIOBaHuUA.

Takum o6pasom, Kk cepennHe XX B. B pe3yJbTaTe NpeallecTBy-
JOL{HX 3TANOB Pa3BUTHS TEXHUKH OT uyeJOoBeKa MalllHe Gblu nepe-
JlaHbl KCIOJHHUTeJbHAs1 H [BHraresbHas (yHKUMH. B TexHoJioru-
4eCKOM [MPOIecce 32 4eJIOBEKOM OCTajach (DYHKHHSI yNpaBJeHHS.

Cyui{HoCTh COBpPeMEHHOH HAYYHO-TEXHHYECKOH peBOJIIOLHMH B
o0OJIACTH TeXHHKH COCTOHT B Nepellade (PYHKLUUH YyNpaBjleHHs OT
yeJIoBeKa TexXHHYeCKHM ycrpolicTtBaM. TexHuyeckue ycrpoHCTBa,
ynpasJsionie MalliHaMy, OJHUeTBopsioT cobofl a3y aBTOMATH-
3alii B PA3BHTHH TEXHHKH.

iIpousBoacTBeHHas HEOOXOIMMOCTh aBTOMAaTH3alnMH 00YCJ/IOB-
JieHa TpeOGoBaHKeM HeNPepHIBHOCTH TEXHOJOTHYECKOro npouecca,
XapakTepHU3YIOIerocsi BBICOKHMH NapaMeTpaMiu (CKOPOCTbIO, MOII-
HOCTBIO, HH(POPMALKOHHOH €MKOCTbIO) .

ABTOMaTH3alHs pe3KO YCUJIHUBaeT HHTEHCH(PHKALHUIO IPOH3-
BOJICTBA W POCT €IHHHWYHOH MOILIHOCTH MallKH, arperaTos U ycra-
HoBoK. Ilepexon K OOJBIIMM €IUHHYHBIM MOILHOCTAM o6Gycnas-
JIHBAETCH TeXHHKO-3KOHOMHYECKUMH (hakTopaMH, TaK KaK KOHLeH-
Tpalsi MOIIHOCTH MO3BOJIleT 3HAYUTENbHO NMOBBICHTb NPOHU3BOJHM-
TeJILHOCTb TPYyJa.

2. TOPHASI HAYKA KAK CHCTEMA 3HAHHUH

lpeamer rophoii Hayku

Hayka, kotopas y4ur muHepQivi 3HOTS,
npuuckuears u npusodure 6 TGKOe COC-
ToAHue, 4TobbL OHU 8 O6WEecTse Yenose-
yeckom 6Obiau Yzo0ubl, HOBLIBALTCS 20p-
Has HOYKQ.

M. B. Jlomorocos (1711—1765)

CTBA M NEPBOHAYANBHO BBICTymHajna Kak CBOJ
NpaBujl N0 €ro OPraHM3alUH W BEIEHHIO.
B 3TOT nepuoji OoHa Ha3blBajlach FOPHBIM HC-
S - . KyccTBOM. ['OpHOE HCKYCCTBO HE MMEJO Y€TKO
ﬁﬁ;,@ s <2 ONpEJeNEeHHOro NpeimeTa uccaenosayuil. OHo
B6HpaJo B ce651 OTHOCHTEJILHO Heéonbmm:»l
3amac 3HAHME O TeOJIOTHH, pa3Bellke, FOPHO¥ reoMeTpHH, FOpHOM
MexaHuKe, crnoco6ax H3BJedeHHsl W OOOralleHHsl MOJIE3HBIX HCKO-
naemblx. )
M. B. Jlomosocos B 1763 r. pan ompenesieHde rOPHOM HAYKH,
npuBeJieHHoe B smurpade. JTOro ONpejesieHHsi MNPHICPKUBATICH
B, TeJeHHE MHOTHX JECATHJETHI NpenoiaBaTent ITetepbyprckoro

""" “‘— opHas Hayka poJMiach B He[pax TPOH3BOL-

-ropHoro uHcrutyTa. Tak, B 1843 r. npemonasarenb Kopnyca rop-

upix nHKeHepoB A. M. ¥Y3artuc B Kypce rOpHOro HCKycCTBa oTMedal,
4TO FOPHOE HCKYCCTBO CJHBAETCsl, C OLHOH CTOPOHBI, C re0JIOrHeH,
a ¢ gpyroii — ¢ mexanukoi. ITpodeccop ITerep6yprckoro ropHoro
udctuTyTa B. Y. Bokuil onpenesnsin ropHoe HCKYCCTBO KaK NPEAMET,
HMEIOLMI HeJbI0 [aTh oOle NpaBHjia JUisi OTBICKaHHs, pasbe-
[bIBaHHS] U JOGHIBAHHS TOJE3HBIX HCKOMAEMBIX.

B nauvane XX B. B ropHoM jejle Hadaj¥ HIMPOKO NPUMEHATH
pacuerHbie MeTomnl (npo¢. B. M. Bokuti, akag. A. M. Tepmuropes,
npod. M. M. TTpoToapbsikoHoB U Ap.) . [opHble 3824 CTaH paclliu-
pAThCA HA OCHOBE MNpPHBJIEYEHHs METOJOB ECTECTBEHHBIX HAayK.
CojepKaHne TOPHOTeXHHIECKHUX 3HAHHH YC/I0XKHHIIOCH H NEPECTAIIO
oTpa<aTh MOHSITHE TOpPHOe HCKYccTBO. IT03TOMY rOpHOE MCKYCCTBO
crajd MMeHOBaTh FOPHOH HayKoM.

O6GbeKToM H3ydeHHsl TOpHOH HayKu ABJSIOTCS HEApa 3emay,
ee moJsiesdple HcKonaempie. ['opHas HayKa U3ydaeT IOpPHOE Mpous-
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BOACTBO. [lJIsl OCYLIECTBJIEHHSI TOPHOTO TPOH3BOACTBA HEOOXOIH-
Mbl: 1) passejaHHBIE reOJIOraMH MECTOPOMKAEHHS TOJE3HBbIX HCKO-
naemblx; 2) opynus, cpeicTsa Tpyaa; 3) pabouasi cHJA.
COBOKYIIHOCTh BEI€CTBEHHbIX H JIHYHBIX (pAKTOPOB NPOH3BOJ-
cTBa 4 00pa3yeT NPOH3BOACTBEHHLIH Mpolecc.
oI“opHoe NPOU3BOACTBO — 3TO ApolLecc lesecoo6pas3Hoil Tpyno-
BOH NEAITENIbHOCTH 4YeJioBeKa. B 3TOM mpolecce uesoBeK, ONHpasich
HAa MMEIHECS CPENCTBA NPOH3BOACTBA {CPeACTBa TPyAa H INpe-
METBl TPy[a) M 3HAHHS, OCYIIECTBJSET NOGBLIUY IOJIE3HBIX HCKO-
MaeMblx H3 Hexp 3eMJiH H HX NepepaboTKy MIJisi YHAOBJIETBOPEHHS
CBOMX Pa3Bo00pasHHIX NMoTpebHOCTeH. JlpyruMu c/ioBaMH, ropHoe
NPOM3BOACTBO — 5TO TpPOLECC B3a-
, UMOLCHCTBHS HYeJIOBEKa C HeopaMu
APPRERY 3ema. Ho 5T0 TOJIBKO ofHa CTOpPO-
" Ba npoussoacrtea. Jliony paboTtaioT
coobma. OTHOIICHHST MeXIy HH-

MH — HeOOXONHUMBbIH KOMIIOHEHT
NPOU3BOJCTBEHHOH  NEAATEJLHOCTH.
> L OBu  #AIBIAIOTCS CBSI3AIMH  BHYTPH

[IPOH3BOACTBEHHBIX CHJI, IO3TOMY
HX Ha3bIBAlOT OPraHU3allMOHHO-TEX-
: HHYECKHMH.
R Tlpou3BoacTBeHHBIE CHJIBL H Op-
Ry raHH3alHOHHO-TEXHUUECKHE OTHOLLe-
HHSl, B3fITble B €IHHCTBE, 00pasyioT
cnoco6 HoObLIYM MOJIE3HBIX HCKOILae-
MbiX. B coBpemenHOi pakTHKe rop-
Muxaun Bacwibeny JlomonocoB  HbIX pabGoT goOblua MOJI€3HBIX HCKO-
5 ) (1711—u1765) ) NIaeMbIX OCYUIECTBJISIETCH OTKPBLITHIM,
€JIHKHH PYCCKHH YHCHBIM, HeIO-  nnaKHbIM, MOPCKHM, IIOA3€MHBIM H

BEK S3HIHKJOIIEIHYECKHX 3HaHHﬂ.
VAT 3HAUHTOIBHOE BHUMAHHE re0TeXHOJIOIHYECKHM cllocobaMu.

pasBuTHiO B POCCHH T€OJIOTHH H Takum oOpasom, ropuasi Hay-
munepanornn. B 1763 r. ony6iu- Ka — 5TO Hayka o cnocobax poGuun
KoBaHo pykosonctso «IlepBeie  roje3HBIX HCKONAEMBIX, u3ydampas

OCHOBAHHSl  METAJUIyPrHH  HJH o
PYIHBIX nen», B KoTopom Jlomo- 3aKOHBbl B3aUMOJECHCTBHS TEXHHKH C

HOCOB NORPOGHO paccMOTpes Kak npupoano#i cpenoit. Tlonuepkusasi,

CBOHMCTBA pas/HYHBIX MeTassioB, YTO TOpDHasi HaykKa 3aHUMaeTcsl He
TaK M NPaKTHHECKH IPHMeHsieMbie H i i

CTIoCOBH HX TONYHEHHS TOPpHBLIMH IIOPOAAMH, TeXHI/IlEOI/I B OT-

JeJBbHOCTH, 2 UX B3auMojelcTBHEM,

cJieayeT MMeTh B BHAY, YTO HM3y4aTh

UX B3aHMOAEHCTBHE HEJb3S B OTPhbI-

18

BE OT OpraHM3alMOHHO-TEXHHUECKHX OTHOIIEHHH H rOpPHOI 5KOHO-
muky. CllefyeT Takke OOpaTHTh BHMMAHHe HA TAKOH MOMEHT.
TeXHHKA B3aUMOMEHCTBHSI ¢ IPUPOIHOI CPENOil MOXKET ObITh MeXa-
HHMYECKOMl, XHMHUECKOH M GHOJIOrHYECKOM.

Llesib ropHoit Hayky, corsiacko akan. H. B. MespnukoBy, — pac-
KPHITb 3aKOHOMEPHOCTH H Hay1HO OOBSICHUTD ABJICHHS H NPOLECCHL,
HPOHCXOASiKE [IPH Pa3paGoTKe MOJE3HBIX HCKONAEMbIX, s KO-
PEHHOTO COBEPINEHCTBOBAHHST TEXHHKH H SKOHOMHUKH TOPHOTO fpo-
uspoacrea [2].

3aKOHOMEPHOCTH PA3BMTHsi FOPHOH HAYKH

Hpoepecc snanun (u 6cakud unoit npo-
epecc) cocTour 6 TOM, HTO Kascooe
caedyiowjee  NOKOAEHUE neperumaer Y
npeduLecT8yiouezo 8ecb €20 OnbiT, KO He
ece npedpaccyokiL.

T'ycras Haan (powd. 1919 2.)

Jisi JIOTHKH Da3BUTHSI TODHOH HayKH, KakK H
MoGOH HayKH, XapakTepPHH CJepylonlHe 3a-
KOHOMEPHOCTH. .

. : 1. OGycsioBenHocTb npaktukoi. [lorped-
o ,@ﬁ%ﬂm HOCTH T'OPHONOGHBAOLIEH [POMBIIJIEHHOCTH
sty e, AR

onpenesiioT LeJeBylo YCTaHOBKY M MNPaKTH-
YeCKYyl) HalPaBJIEHHOCTb TOPHOTEXHHYECKHX
HayK, CBSI3b Bblpava [bIBAEMbIX HMH 3HAHHH ¢ 3alpOCAMH NPAKTHKH.
opHOTeXHUUECKHEe HAyKH IIPH3BAHbI paspabarbiBaTb 3HaHHS O
MyTsiX, METORAX ¥ CPEACTBaX 9((EKTHBHOIO H 6e30MacHoro H3BJje-
YCHMS TOJIE3HBIX HCKOMAEMBIX M3 Heap 3eMJIH.
2. Nuddepennuanusi Haykd. [OPHOTeXHHUECKHE HAYKH BO3HHK-
W GJiaroapsi OTIOUYKOBBIBAHMIO OT €CTECTBEHHO-HAyUHBIX. Jror
TIpoIeCC MPOMCXOAWJ M’ IPOMCXOAHT MO jgeficTBieM, B HEDBYIO
ouepenb, NOTpeGHOCTEll NPOM3BOACTBA, TEXHHYECKOro Mporpecca.
Eimie B Hauaje XX B. ropHas Hayka Oblia eMHOH H HepacuJie-
nenHoil. TexHoJiOTHs] pa3pabOTKH MOJIE3HbIX HCKOMACMBbIX HA3bl-
BaJiach TOpHbIM HCKyccTBoM. OLHAKO B 20-e u 30-e rogsl Haluiero
cToJeTHs] GypHoe pas3BHTHE IMPOIECCOB TOPHOIO IPOM3BOACTBA
JIMKTOBAJIO HEOOXOAMMOCTD [IMPOKOr0 HCMOJNb30BaHHsl €CTECTBEH-
HBIX M Texuuueckux 3HaHuil. [Tporcxonut nugdepeHnHanus ropHo-
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TO HCKYCCTBA Ha DSIA FOPHOTEXHHYECKHX HAyK. [1osIBASIIOTCS Tex-
HOJIOTHSI NIOA3eMHOi! Pa3paboTKH IJIACTOBLIX MECTOPOMKAEHHH, Tex-
HOJIOTHSI OTKPBITHIX TOPHBLIX PaboT, Mapkinefaepckoe meno, pas-
BElOYHOE NeJ10, PYNHHYHAST BEHTWJIsilMs, GypOB3pbIBHBLIE paGoThI,
PYAHHYHBIA TPAHCIOPT, FOPHAs MEXAHHKA, MEXAHHKA TOPHBLIX IO-
Pox, ¢u3KKa PaspylieHHsi FOPHBIX NOPOA U APYTHE FOPHOTEXHUYE-
CKHe HAyKH. JTOT mpouecc AHGQPEPEHUHAUUH TOPHOTEXHHUECKUX
HayK NpOfoJIXKaeT paseuBaThest eiie GoJjiee HHTEHCUBHO B HACTOS-
ee Bpemsi, B OGCTaHOBKe Nepexolla K aBTOMATH3HPOBAHHOMY
[IPOHU3BOACTRY.

FOPHOTeXHI/I:{eCKI/Ie HAYKH HCCJIEAYIOT TOPHYIO MOPOLY C TOUKH
3PCHHsi €€ CBOKWCTB, 3aTPAT SHEPTHH Ha ee H3BJieueHue, lepepa-
6oTKYy.

Knaccudpukanusi cOBpeMeHHbIX TOPHOTEXHHUECKHX HayK OCHO-
BblBaeTCst Ha 00beKTe uX Hcclienosanusi. Ha 3Tofi ocBoBe MOKHO
BBIIGJIHTE TPYMIbl FOPHOTEXHHYECKHX HAYK, H3ydaommux (usmde-
CKHE CBOHMCTBA TOPHBIX TOPOA; MOBENEHHE TOPHOTO MACCHBA MNPH
paspaboTke MeCTOPOXKIAEHHS; 3aKO-
Hbl Da3pyuieHHsi TOPHHIX MNOPOA H
SHEPreTHYECKHE 3aTPaTel Ha paspy-
LIEHHE; MAIIMHBl H MEXaHU3MBI JJIs1
pazpaboTKH MeCTOPOXKIEHHIl; MEeTO-
Ibl YIIPABJIEHHST MAUIHHAMH, MPOIEC-
CaMH, TOPHBIMH MNPEINPHATHIIMH;
5KOHOMHUECKHE H  3KOJOTHUeCKHe
pe3ysbTaThl pazpaboTKH.

3. YcKopenHoe pasBuTHE HAYKH.
3akon 06 YCKOPEHHOM pa3BHTHH
HaykH Gpln copmysnuposan P. Du-
rejibCoM B 1844 r.:«... HayKa aBHKeT
Csl BIIEPE [IPONOPIHOHAJBHO Macce
3HAHWMH, YyHACJIEJOBAHHBIX €10 OT
NPeNIIeCTBYIOINEI0 TIOKOJIEHHS], CJie-
PycoKui ywertsit # rocyKapeTaCH- JNOBATENBHO, TIPU CAMBIX OGBLIKHOBEH-
Wit pesitens. Ockoshofi Tpyy — HPIX YCJIOBHSIX OHa TaKike pacrer
«O6cTosiTenbibie  Hacrabienuss B TEOMETDHYECKOH MPOrpeccuu»®.

pynsomy meny» (1760) B COOTBETCTBUH ¢ 33KOHOM reo-
: - METPUUYECKOH nporpeccuu (ero Ha-
3HIBAIOT TAKXXE 5KCTIOHEHIHAJILHBIM,

HMBau Auppeesnu Hlnarrep
(1708-—1768)

*8K. Mapke, . 3urenvc. Cou., 7.1,
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TaK KaK 3KCIIOHEHTAa siBJjisieTcsl orubamineil reoMeTpyuuecKol Mnpo-
I'PECCHH), KOJHUYECTBO 3HaHHH 00 OKpyXKaplleM MHpe NePHOau-
uyecKH yasauBaercs. sl NOC/eNHHX JieT XapaKTepHblH NePUOn
coctrasiasier okosio 10 ger. CiiepoBaTesibHO, AJiSi 71 [€PUOAOB
mo 10 Jer

[=m2" t=10mn

rae / — KoJMuecTBO COBPEMEHHBIX HAYUHBbIX 3HaHHi; /71 — Macca
HCXOJHBIX HayuHbIX 3HaHui; [ — BpeMs, NPOILEAIIEE C HCXOAHOTO
MOMEHTA.

4. 3akoH uHTerpanuu. HoBble TexHHUECKHE HAVKH BO3HHKAIOT
B pe3yJibTaTe B3aHMHOIO NPOHHKHOBEHHST U POXKJACHHSI HAyK Ha
CTBIKAaX YK€ HMEWINHXCS Hayk. Hanpumep, Ha CThIKE I'OPHOro
Jeja, MeTaJlyprud H XHMHH BO3HHKJ/A T€OTeXHOJIOTHs!. T. €. (u3u-
KO-XHMHUeCKasi HayKa JOOBIUH M0JIe3HbIX HCKOIAeMbIX MOA3EMHBIM
crnocoGom. Hurerpauun conyTcTByloT chaenyiomHe (akTopbl:
1) Bo3HHMKHOBeHHE NpoGJeM, JUIsl PelleHHs] KOTOPHX TpebyroTcs
3HAHHUS U METOAbl PA3JHUHbLIX HAYK;
2) IpUMEHEHHe MAaTeMaTHKH AJist
OIUCaHKs] Mpolleccos; 3) HBAYyCTPUA
JH3AlUsT HAyKH 3a CUeT TEXHH-
YECKHX CPEJCTB NMPOBENCHUS! 3KCIIe-
PHMEHTOB, BBIUHCJHTE/bHbIX MalUMH,
4) BHyTpeHHee €NUHCTBO METONOB
NO3HAHUS.

5. T1peeMCTBEHHOCTD B PA3BHTHH
Baykd. Kaxpasi HoBast crynenb B
pasBUTHH HAYKH BO3HWKAeT Ha OC-
HOBE MNPEJIIECTBYIOIIEH CTyNeHH C ]
yAEp2KAHWEM BCEr0 LEHHOIO, YTo e
6BLIO HAKOMJIEHO paHee. e

6. CucremHocTh Hayku. Kak wu Bopuc Hpatosm Bokui
BCe HayuHBHle 3HAHMs!, TOPHasi HAyKa (1873—1927)
CONEPIKHUT TPH KOMIOHEHTA: 1) am- OCHOBOTIOJIOMHHK aHAJIATHYECKO-
nipuueckie (ONBITHHIE) 3HAHHS, ro MeTofa NPOEKTHPOBAHHS [OP-
cocTapJdisiionide (paKkTHUeCKOe COAeP-  HBIX NpelnpusTwii. ABTOp Kalk-
KaHHe HayKu; 2) TeopeTuueckue TaIbHOrO Tpyna «AnanurHyeckui

. KypPC TOpHOro HCKyccTBa» (1924)
3HAHHS! B BHJIE CHCTEMbl NOHATHH
H 33aKOHOB; 3) Hay4HBbI€ BBIBOJHL.

- RN
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Oco0eHHOCTH COBPEMEHHOIO NMepuoaa PasBUTHA

v Sj COGEHHOCTH COBPEMEHHOrO YPOBHS Pa3BHTHSA
¢- =N/ ropHoTexHHUECKHX HAyK ONPEAeNAIOTCst NpeB-
| paiieHyeM HAyK B HEMOCPENCTBEHHYIO MPOH3-

==, o Tefz BOMMTENIBHYIO CHIY.
R P Bo-nepBhiX, yBeJHUHBAETCS] UHCIO HOBBIX

3agay U npoGieM. Mx poct compoBoxXpaaercst

yBeJIMUEHHEM CJIOKHOCTH CBSI3eH MeXay Hay-
KO#, TEXHHKOH H TexHoJiorue#. D10 TpeGyeT OT HAyKH HE TOJBLKO
pacuiupendsi o0beMa HCCIEAOBAHHH, HO H yrJiyOGJeHHsl HX conep-
KaHusl. VIHBIMH CJIOBaMH, pa3BHTHE COPHO-TEXHUUECKHX HayK He
MOXKET OCTaBaThCsl HKCTEHCHBHBLIM, OOYCJaBJHBATbLCSI passmueM
NOrPaHHYHBIX HayK.

Bo-BTOpHIX, BECbMa AKTyaJibHBIMH CTaJl MPpoGeMbl coBepmeH-
CTBOBAHMs YOPABJEHUS FOPHBLIM MPeANpHSITHEM, [POrHO3HPOBa-
HHSI PA3BHTHSI TEXHUKM H TEXHOJIOMHH pa3paboTKy MeCTOPOKICHHH.

B-TpeTbuX, yCJOXKHEHHE 3anad, BBABHHYTBIX I[IPOU3BOACTBOM,
BLI3LIBAET MOTPEeGHOCTH B H3BICKAHHH M HCCJIEN0BAHHH HOBHIX
(u3HUECKUX IIPOHECCOB H SIBJEHHH JJI MCIOJIb3OBABHSI HX MPH
paspaboTKe MECTOPOMACHHUIL.

C npespaileHHEM HAYKH B HENOCPEICTBEHHYIO MPOU3BOAHTE b-
HYI0 CHJy O0OBEM HayuyHblX paspaboTOK HENpephiBHO pacrer. Bos-
HHMKAKOT OPOTHBOPEUHs] MEXKJY HOBBIMH J@HHBIMH H HOBBIMH Tpe-
60BaHUSIMH, C OJIHOH CTOPOHH, U HMEIOILUMUCS THIOTE3aMH H TEO-
pusiMH, ¢ Apyroil. DTOT NPOLECC COMPOBONK/JIACTCHA MEPEOLECHKOM
OTJE/IbHBIX TEOPHU#, CyKeHHeM cdepbl HX NMPHUMEHEHHs, Pa3paboT-
Koil GoJiee OOIIHX TEOPHIL.

OnHuM 43 NPUMEPOB MOXKET CJYXKHTb Pa3BHTHE TEOPHH ompe-
J€JIEHHsT IpaBull KapbepoB. Ha npoTsKeHHH MOJCTOJieTHs! OblIo
NpeAJIOKEHO MsiTh MPHHIUNOB OMNpeNesieHHs] [PAHHUI[ OTKPHLITHIX
paGor. TloutH Kax bl H3 HUX Obl 11ArOoM BOEPEs M OXBATHBAJ
GoJsiee MHPOKHE Kpyr mectopoxnenuil. Hakorewn, B 1956 r. ynanoch
Ha¥TH NPHHLMD, IPH KOTOPOM BCE NMPEJbIAYINHE SIBJASIOTCH YaCTHHI-
MH caydasivg HoBoro. OueBHAHO, B AajibHelIieM Cy3uTcsi o6acTb
H 3TOr0 MPHHIUIIA.

[lpeepalnesre HAyKH B HENOCPEACTBEHHYIO IIPOM3BOAMTENbHYIO
CHJIy COINPOBOXKAAETCS POCTOM UHCJAA HAYYHBIX COTPYIHHKOB H
paszneiienreM Tpyaa. B nepsof nosnosBuHe XX B. OTUETJHBO NPOSIB-
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Jgsiercs mpouecc auddepennuanuu Haykd. B 70-x ropax XXs.,
HapsLy € 3THM, HAYT NPOLECCHl YKPENJIeHHs! CBsi3eil MexXay Hayka-
MH M MHTErpauuyd HayKd Ha OCHOBE CHCTEMHOTO MOAXOna U Kubep-
HeTHKH, BBICTYNAIOIIHX B BHIE METaHAYyKH.

BJiMsiHMe CHCTEMHOrO MeToa Ha TI'OPHOTEXHHYECKHE HAYKH
Oyner HempepLIBHO BO3PACTaTh: BO BCEX HAyKax 3TOT METO[
[PHXOAUT HA CMEHY aHAJHMTHKO-CHHTETHUYECKOMY (3JleMeHTHO-(aK-
TOPHOMY).

Bosiee mupokoe mpumMeHeHHe e CHCTEMHOTO METOAA M KH-
GepHETHKH B TOPHOTEXHHYECKHX HAyKax OTKDLIBAET HOBblE Mep-
CIIEKTHBbl B HX DPA3BHTHH.

CrioXHble AHHAMHYCCKHE CHCTEMBI 06J1afa10T yCTOMYMBOCTDIO;
BO3MOXHOCTBIO II€PEXOA U3 ONHOTO COCTOSIH{S B IPYTO€ B PE3YJlb-
Tare BO3JACHCTBHS HA HX SJIEMEHTHI, 3MEPIKEHTHOCTLIO, T. €. HAJH-
YHEM y CHCTEMbl KauyecTB, OTCYTCTBYIOIIHX Yy 3JIEMEHTOB.

YnpasJjienne CHCTeMOH, T.€. ee NEPEBOA H3 ONHOIO COCTOSTHHS
B [pyroe, TE€CHO CBSI3aHO ¢ NOHATHEM «HH(popmaunus». Poxpenue
3TOTO MOHSATHS! BLI3BAHC TEM, YTO 3HAHHS OAHHX JIHILL O0GHEMOB
HOObIMY TOPHOH MacChl, €e TePeMEleHHs], 3aTPAYEHHON 3SHEPrHH,
COOTHOMIEHHH MeXXAy HHMH HEAOCTATOUHO AJis1 yOnpaBJE€HHs NPOo-
neccamu. Jlo Tex nop mnoka mpoliecc RoObIMH, nepepaboOTKH pyn
M TOpOA ObT HECJOXXHBIM, MOXHO OblJIO 35MIHDHYECKH peliaThb
Bolpockl opranusanui. C Bo3pacTaHHeM CJIOXKHOCTH MPOU3BOACTBA
SMIIMPUYECKHH' YPOBEHb YIPABJIEHHSI CTAHOBUTCS AHAXPOHH3MOM.

[lousitHsA, 3aKOHbI rOPHOH HAYKH

XOle H3YUEHHS M TEOPETHUECKOI'O OCMBICJIU-
BaHMsl PAas/MuYHBIX CTOPOH MPOIECCOB BO3-
NeHCTBHS TEXHHKH Ha TOPHbIE NOPos! (POPMHE-
PYIOTCs1 JIOTHYECKHE MOHSITHSI. I'naBHo# 3ana-
yeH TrOpHOH HayKH SIBJISIETCS] BLIACHEHHE
NPUCYIIHX KaXAOMY criocoby A06BIUM 06beK-
THBHbIX 3akoHoB. IloaToMy ropHyio Hayky
IMOKHO OINpPEJEJIUTL KaK HAYKy O 3aKOHAX, YNPABJSIOMMX MPOU3-
BOACTBOM ROObIUM MOJIE3HHX HCKOMAEMBIX.

B NOHSITHSIX HayKH OTPaXKaeTCsl CTATHKA, 4 B 3aKOHAX — JIUHA-
MHKa [OPOM3BOACTBEHHOIO mpouecca. [loHsITHSI, KaTeropuM sipJsi-
I0TCSl Pe3yJIbTAaTOM aHaJiH3a, a 3aKOHBI — PE3yJIbTATOM CHHTe3a.
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PaccMOTpHM TMOHSITHS FOPHOH HAayKH, OTPaXkaoiHe «TPYAHOCTD
JOGLIBAEMOCTHY TOJIE3HBIX HCKOMAEMBIX M3 Henp 3eMJH.

1. Bypumocts hopoObl XapakTepH3yeTcsi CKOPOCTbio OypeHwsi
LUWJIMHPHYECKOTO OTBEPCTHs] B MacCHBE (B 32BHCHMOCTH OT pas-
MEPOB Ha3LIBAETCS MIIYPOM HJIM cKBaxKuBHOM) . IIlNypel B CKBAXKHHDI
CJlyKaT JJISl pa3MellleHHs] B HUX 3apsijloB B3PLIBYATBLIX BEILECTB.

2. Bapoisaemocto nopoOor XapaKTePH3yeTCsl PaCXOJOM B3pbIB-
yaTtoro semecrtsa Ha | M* ropHoro maccusa.

3. Hokasareab TPpYoOHOCTU BKCKABAYUW nOPOObL 3aBHCHT OT
[IPOYHOCTHBIX XAPAKTEPUCTHK MACCHBA H IO3BOJISIET CONOCTABJSATD
MOPOAIbl MO 5KCKABUPYEMOCTH.

4. ITokasaresd TPYOHOCTU TPAHCNOPTUPOBAHUSR NOPOObL 3aBH-
CHT OT ILUIOTHOCTH, [IPOYHOCTH H KYyC-
KOBAaTOCTH MNePeMelaeMoil MOPOJbI;
HCIIOJIb3YETCS NPH BBIOOPE CPEJCTB
KapbepHOTro TpaHCHopTa.

5. ¥crotiuusocre obnasicenul
20pHbLX NOpo0 onpenensieTcsi ycJo-
BHUsIMH 3aJieraHusl Topoabl H ee
IIPpOYHOCTHBIMM xapaKTepHchaMH.

Haun6osee 060611a10141M TOPHO-
TEeXHOJIOTHUECKUM MOKa3aTejleM Co-
HOPOTHBJISIEMOCTH TOPHBIX MOPOA pas-
pyliesHio, OypeHWIo, B3PHLIBAHHIO,
3KCKaBallHH, TPAHCIOPTHPOBAHHIO
SIBJISIETCS] KPENnocTb NOPOAH. ITO HO-
HATHE ObLIO BBEJEHO B HAYKY
B 1910r. Bocmmrannukom Ilerep-
Oyprckoro  TrOPHOTO  HMHCTHTYTa

Muxann MuxainioBuy
I1pOTORBLAKOHOB npod. M. M. TIpoToAbsiIKOHOBHIM.

(1874-—-1930) Kpenocte  mopoakl  onpezessieTcs
CospzaTtenb OpurvHajibHoi teopun KAaK CONPOTHBJSIEMOCTb €€ BHEIUHUM
rOpHOTO JIABJIeHHS ¥ LIKATH Kosd-  yCHJIMSIM, OOYCJIaBJAMBAEMBIM B KaX-
(pHUMEHTOB KPENOCTH FOPHBIX MO~ oy KOHKPETHOM CJydae KoMOGwWHa-

poa, KOTOPOH 1O CHX TOp IOJIb- . o
ayloTcst Ha waxtax W pyamukax. WHEH 3J€MEHTapHBIX COMPOTHBJIEHHI

OcHoBHo#l  Tpyn — «Marepuanst NOPOJABI  pacCTsi2keHHIo,  C2KaTHIo,
Anst YPOUHOIO nosoxkerns ropeix  cBHry. KoagduuueHT Kpenoctu no-
paGor> (1926) ponel  mo M. M. I1poToabsiKOHOBY
£ o JOK

F7 00

2
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rae G o — CONpoTHBJeHHe o0pasla OJHOOCHOMY CXKaTHIO.

Ilo kosddunuenty Kpenoctu Bce Noponbl meJisitest Ha 10 kare-
ropuii co 3navenuem f or 0,3 po 20.

Mexny kKo3pGHIMEHTOM KPENOCTH H MOKA3aTENsiMH I[IPOH3-
BOJACTBEHHBIX [IPOLECCOB CYLIECTBYIOT KOPPEJSILHOHHBIE CBS3H.
Hanpumep, ecsi Kakasi-mu6o nopofa Kpenye apyrofl B OTHOHICHHH

. OypeHusi, To OHa OyneT Kpelye H B OTHOILEHHH B3PbLIBAEMOCTH.

CiienyeT 3aMeTHTb, uTO KaaccHpukanus M. M. I1poroabsikouo-
Ba SIBJISICTCS HE TOJIBKO 000OlIeHHeM KJjaccHpUKalluit ero mnpea-
mectBenHukoB: ['. Arpuxosnl (1550T.), A.H. ¥Y3zaruca (1843r.),
I'. $1. Hopomenko (1880r.) u jgpyrux, — HO H JAajibHeMIIHM HX
pa3BHTHEM, TaK KaK B Hell 1aHa KOJIHYECTBEHHAS OlIEHKAa CBOHCTB
ropubix nopof. Knaccugpukanum npemuecrsennukos- M. M. [1po-
TOABLSIKOHOBA ObLiM  KadecTBeHHwie. Hanpumep, A. H. Yzartnc
JleJIHJl TOPHBble MOPOJBl MO CTENEeHH A0OLIBAEMOCTH HA MSITh TPYIII:
1) coinyune uau peixibie; 2) Msirkue; 3) JoMkue; 4) Bsiskue (Kpen-
kue); D) secoma Bsiskue. Mcxonst u3 storo, A. M. ¥Y3artuc nogpas-
IeJsi71 ropHble paboThl NPHMEHHUTEJBHO B KaxKJOH rpynmne Ha
JIONATHYIo, KaHJIOBYIO, KHPKOBYIO, K/JHHOBYIO, OTHEHHYIO, B3DPBIBHYIO.

Knaccudpukanus M. M. [IporoapsikonoBa NOJIOXKHIA HAYAJO
OCHOBaM pacuera NpolleccoB noGblBaHHs MOPOA M KPEIJICHHS Bbl-
paBoToK.  ~

Tlponecchl ropHOro NMpoH3BOACTBA XAPAKTEPU3YET DSl 3aKOHO-
MepHOCTeH: aHHaMHuHOCTH pabouux 3a60eB, COPa3MEPHOCTH H
LMKJHYIHOCTh PA3BUTHUS TOPHBIX PaGoT.

JunamuuHocTe pabouynx 3a60eB NPOSIBJIAAECTCS B CAEAYIOLIEM.
B npornecce pazpaGoTky MeCTOPOKAEHHs! NOJE3HOTO HCKOMAEMOTO
pa6Goune 3a60H, B KOTOPHIX NPOH3BOAHTCS BHIEMKAa FOPHBLIX MOPOL,
MepeMeNiaoTcsl B MPOCTPAHCTBE CO CKOPOCTHIO

y Q
=—
S
rume Q — 3KCIJiyaTaOHHad IMPOU3BOAMTENLHOCTL BbIEMOUHOIO

obGopyznosanusi, paGorawomero B 3aboe, m%/mec.; S — muomanb
3abosi, m?. . ,

M3 3TOif 3aKOHOMEPHOCTH BHITEKAET DS CJEACTBUIL

1) npoH3BOAUTENBHOCTE BHIEMOYHBIX MAIIHH H MEXAaHH3MOB €CTh
pe3yJsibTaT B3aUMOAEHCTBHS] paGoOUnMX OPraHoOB C TOPHBIMH MOpPOaa-
MH; [0 Mepe NepeMelleHusi pabounit 3a6oil monaaaer B pasjiduHbe
YCJIOBHSI, 3aBUCANIHNE OT H3MEHUHBOCTH (PH3HUECKHX TOPHBIX MOPOJ;
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nNpUMeHsieMoe 06OpYIOBaHHE NOJIKHO YCIEITHO paboTaTth BO BCEM
JHanazoHe CBOKCTB, a MJisi NMPABWJIbHOTO MPOTHO3a €ro MpOU3BO-
JUTEJIBHOCTH HEOOXOMMMO H3y4YaTb (pH3HUECKHE CBOHCTBA TOPHBIX
NopoJL.

2) nJist BEIEeMKH TOPHBIX 110POJ, HeoOXOAHMMO IIPeojiofieTh COIpPO-
THBJIEHHE OTAEJICHHIO UX OT MACCHBa; HHOTAA 5TO YAAETCH CAEJIATb
B OJWH NPHEM, B HEKOTOPBLIX CJlydasix AJIsl 5TOH LieJiH IPHMEHSIOT
crelyalibHble MeTOAbl MOArOTOBKH MOPOJ K BhleMKe (MPH NOMOIIH
HACBIUIEHUST TOPOJ BONOH, MEXAHHYECKOTO HJIH B3PLIBHONO phIX-
JIeHus ) ;

3) MalUHHBl M MEXaHH3Mbl JAOJKHBl OBITb TNPUCHOCOOJEHBl K
NEPENBHIKEHHUIO JIHGO CBOHM XOJOM, JIHOO NPH NOMOILLH BCIOMOra-
TEJbHBIX CPECTB;

4) pyisi UHTEHCH(OHKAUUH FOPHBIX paboT KeJaTesibHO YBeJH-
YHBATH TPOH3BOAUTENBHOCTb OOOPYNOBAHHSL M YMEHbIIATHL ILIO-
manb 3a6os; npy nog3eMHOM crnocoGe paspaboTKH 3TO cO3[aer
TPYAHO pa3peliaeMyio npobJiemMy HOCTHKEHHst 6OJbLIOH MPOH3BO-
JHTEJIbHOCTH MIPU MaJiblX pasmepax o00pyINOBaBHS; IS OTKPHITOro
cnoco6a pas3paboTKH 3Ta npobjeMa He HMeeT TaKOH OCTPOTHI
O[IHAKO Ha Kapbepax ¢ OOJbIUHMH 06bEMAMH BCKPBILUHBIX pador
yBeJHYeHHe pa3MepoB MallHWH BeHET K paclIHpeHuio pabounx
MIOWANOK H K YBEJHYEHHIO TEKYyINero Kos(pHIHEHTa BCKPBIIIH

(06beM MYCTHIX MOPOJA, NPHXOASIIHUHACS HA TOHHY MOJIE3HOr0 HCKO-
[aeMOro), T. €. K YBeJHUEHHIO ce6eCTONMOCTH NOJIE3HOI0 HCKomae-
MOro, TAaK uTO H B 3TOM CJydae NPOTHBOPEUHE OCTAeTCH;

5) 8 noGbiusbX 3a6o0six HaGIICNA€TCsl H3MEHUYHBOCTL B MPO-
CTPAHCTBE KAUYECTBEHHBIX CBOFCTB MOJIE3HOTO HCKONMAeMOro, Ompe-
JEJISTIOIHX €r0 IEHHOCTh U BJHSAIONIMX HA IOKas3areu Tporecca
oBoranenust; NO3TOMY BO3HHKaeT npobsieMa CcTabuwiHM3aidd Ka-
yecTsa A06bIBAEMOro IOJIE3BOTO HCKONAEMOro, KOTOpasi peulaercs
au6o pasmemeHHeM 3a6oeB H BbIOOPOM HanpaBJeHHsl HHTEHCHB-
HOCTH pasBuTHsi paboT, JubGO crenHasjbHbIMH METOAAMH YCpen-
HEHHsi KadecTBAa pynas B OyHKepax M Ha cKkiaanax.

Copa3MepHOCTb H IHKJHYBOCTb DPAa3BHTHSI TOPHBIX PaboT
B MPOCTPAHCTBE H BPEMEHM NOAMHBSIETCS ONPENENCHHbIM 3aKOHaM.
Pa6Gorsl no ofecrneuyeHHI0 JAOCTYNA K MECTOPOXKAEHHIO JOJIXKHDI
ollfepexaTh B MNPOCTPAHCTBE PabOTBI MO IOAFOTOBKE BbIEMOYHBIX
GJIOKOB, a noclieguie — no0bluHble paboTbl. PaboTe!l 10 BCKPHITHIO

€CTOPOXKACHHS NOJKHBL Pa3BHBATbCH B POcTPancTse ¢ GoJbiuei
WIH OJHHAKOBOHM WHTEHCHBHOCTBIO 110 OTHOHIEHHIO K MOATOTOBH-
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TeJbHbIM pafoTaM, a MOArOTOBHUTEJIbHbIE PaGOTHl AOJIXKHBL Olepe-
KaTtp AOObIYHbIE paboThl:

a6 dIl  da
_> - _.2___
dt dt dt

rae 5 , JI u @ — ray6una paGoT COOTBETCTBEHHO I10 BCKPBITHIO,
[0 NOATOTOBKE M M0 NOOLIUHBIM paboram, M; I -— MPOLOJIKHTENb-
HOCTbL padoT, rojwl.

Il'opsble paboTel Ha Kapbepe, Kak 4 GOJMbHIHHCTBO sIBJCHHH
B Ipuposne, pasBHBAIOTCH WHKAHUHO. OTAenbHble OPOLECCH B
CBOEM PasBHTHH IPOXOASAT ONpe/ieSieHBble CTAAHM, HMEIOT HAYaJO0
U KOHEIl, 4 3aBepIIHBIIKCH, TOBTOPSIOTCS.

OpHako nOpoCTpaHCTBEHHOE NOJOKeHHe ¢poHTa pabor Ha
Kapbepe BcCe BpeMsl MEHSIETCS, MO3TOMY KaXAblH HOBHIH IHKJ
NPOMCXOMUT B HHBIX YCJOBHSIX H €ro napaMerpbl OTKJIOHSIOTCSH
B Ty HJIH HHYIO CTOPOHY. ;

LMKJbl MOXKHO pa3siHuate M B TEXIOJOTHUYECKHX npoleccax,
¥ npH (POPMUPOBAHHH pPaboUeli 30HbI Kaphepa KK reOMeTPUUECKOro
o6beKkTa. B TeXHOJOrHYeCKHX IMPOLECCAX MOKHO BBIJENHTD:
HUKJIHYBOCTE paboT GyPOBLIX CTAHKOB; MOBTOPSIEMOCTH B3PhIBAHHS
ONPEACJIEHHbIX O0BEMOB TOPBOH MAacChl; UHKJIHYHOCTb PaboTh!
3KCKaBaTOpa; MOBTOPSIEMOCThb PEHCOB TPAHCIOPTHHIX CPE/CTE.

B mnponecce ¢opmupoBanust pabouell 30HBl Kapbepa IHKJIHY-
HOCTb MPOSIBJISIETCS NIPH TIOBTOPSIEMOCTH PaGOT MO BCKPBITHIO W
NOATOTOBKE HOBBIX YUyacTKOB MECTOPOIKIACHHS.

Ha Bce 3TH NPOH3BOACTBEHHBIE NHUKJ/Bl HAKIAABIBAIOTCS Opra-
HH32I[HOHHblE H KJIHMATHYECKHE IHKJbl. YYeT COPa3MepPHOCTH H
UHKJIHYHOCTH B Da3BHTHH I'OPHBIX paboT Bexer K BaXKHBIM CJief-
crBusiM: 1) npu oTpaboTke yCTYynoB HEOOXOLHMO TIIATENBHO clie-
JUTb 32 U3MEHEHHeM IUHPUHBI pabouux IJIOIALOK H CBOEBPEMEH-
HbIM Pa3/BHI'AHHEM BEPXHHX YCTYIOB, TAK KaK Cy>KEHHE ILIOILAN0K
OPHUBOJHT K HapyLIEHHIO pPaboThl Kappepa M CHHIKEHHIO €ro HPOH3-
BOJIMTEJIBHOCTH; 2) [ist TOLIEePIKaHust paboTocnocoGHOCTH Kapbepa
HeOOXOJMMO NOCTOSIHHO BO30OHOBJSATE OGhHeMbl B3OPBAHHON rop-
HOH Macchl, ()POHT AOOBIUHBIX M BCKPBIIHBIX PaGor.

PaccmoTpeHsble 3aKOHBI XapaKTepPH3YIOT AHHAMHKY (OPMHPO-
BaHHMsl Kapbepa KakK TreoMeTPHUECKOro OGbeKTa H I09TOMY HX
MOXKHO Ha3BaTh ropHOTeXHHUeckHMH. Hapsigy ¢ 5THM MOXHO BHI-
JEJHTL 3aKOH, KOTOPBIH BripaxkaeT Hanbojiee XapaKTEPHYIO 4YepTy
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NPOH3BOJICTBEHHOTrO mpouecca. K3 anannsa ropHoro IPOM3BOACTBA
BBITEKAET, YTO OCHOBHBIM 32KOHOM, BbIPaXKaIoMmHUM CyLUHOCTb MEX-
Ly pe3yJibTaTaMH AESITeJIbHOCTH ropHOAOGHIBAIOLIErO NPeANpPHSTHS
W 3aTpaTaMy, SIBJISIETCSi 32KOH IPOM3BOLHTENHHOCTH TPYAA.

Metoabl TOPHOH HAYKM

Baazo seade u eciody sasucur ot €ob-
molensia O0syx ycaosuti: 1) npasuabro-
20 YCTQHOBACHUA KOHEYHOU Yeau 6CAK020
poda OesreabHocTl U 2) OTBICKAHUA COOT-
sercreyouux CcpeocTs, sedywyux K Ko-
HewHOU yesu.

Apucrorens (384—322z2. 0o H. 3.)

ropHOfl HayKe IUMPOKO HCTIOJIB3YETCs] aHAJIMTH-
KO-CHHTETHUECKHE cnoco6 HCcae0BaHuH, KOTOPbIH
BKJIIOUAET B ce0si psifl METONOB: aHAJIMTHUECKHH,
AHAJIOTHH; MOJIEIHPOBAHHS, HATYDPHBIX HCIIBITAHHHA
u apyrue. Ero CymmHoCTb COCTOHT B CJEAYIOIUIEM.
CJIOJKHBIE SIBJICHHSI PACUICHSIOTCS] Ha TNPOCThiC
3JeMEHTBl. 3aBEPIIHB paculieHeHHe, Nepexonsit oT
yacTHOCTEH K Iejiomy. BocxoxjeHue oT IPOCTOro
K CJIOMKHOMY — STO JBHXKEHHSI OT aGCTPaKTHOro
K KOHKDETHOMY.

Takum 06pa3oM, TeOPETHUECKOE OCMBICMBAHHE COCTOHT H3
anajiu3a M cuHTe3a. JIBUIKeHHEe MbIC/IM MPOHCXOMMT H OT KOHKPET-
HOTO K aGCTPAKTHOMY H. OT a6CTPAKTHOrO K KOHKPETHOMY, T. €.
6e3 aHa/iM3a HET CHHTE3a.

BecbMa BaKHLIM MOMEHTOM SIBJISIETCSI COUETAHHE B HCCJEA0BA-
HHH JIOTHYECKOHR H HCTOPHUYECKOH M0CjiefoBarTe/ibHOCTH. EnuHcTBO
JIOPHUECKOTO ¥ HCTOPHUECKOTO ONpPEEsISIETCsT TeM, UTO JIOTHUECKOE
06yCJIaBIHBACTCH HCTOPHUECKHUM.

OcoBeHHOCTH MpeaMeTa IOPHOH HayKH H LeJeBOll yCTAHOBKH
HEe MOTyT He BJIHATbH HA METOMb Ucciie0oBaHui, Ha KOTOpble
[JiaBHOe BO3JIEHCTBHE OKAa3blBAET NPAKTHUECKas HalpPaBJeHHOCTH
ropHOH HayKH, NOJIYMHEHHOCTH LEJIsiM ~ TOPHOTO IPOU3BOACTBA.
MeTonbl HCCIEIOBAHUE NOJIKHBL 00eCnetnBaTh Peajn3alHio 3KO-
HOMHUYECKHX H COIMAJBHBIX MOKa3aTesell mpoueccos A0GbIYH no-
JI€3HBIX HCKONAEMbIX. ' '
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B cBsi3an ¢ opueHTauuell COBPEMEHHOH HayKu Ha npobJjemy
yIpasJieHus IIMPOKOe NPHMEHEHHEe HAUHHAET N0Jy4yaTh CHCTEMHBIH
nogxon. B ero ocHoBe JICKHT HIesl IEJOCTHOCTH, HECBOIUMOCTH
CJIOXKHOTO K MPOCTOMY ¥ HAJM4Hsi y UEJ0CTHOTO o6beKTa TaKHX
CBOHCTB, KOTOPblE He MOrYT OBbITb NPHUCYIIH €r0 YaCTHM.

B cBere cucTeMHOro Mnoaxoxaa Kapbep, NPOU3BOACTBEHHbIE MPO-
LEeCChl PACCMATPHBAIOTCS KaK CHCTEMBI, O]l KOTOPbIMH NIOHUMAETCS
COBOKYIIHOCTb NapaMeTPOB ¢ HAaGOpOM CBsizeH MEXAY HHMH.

OcHOBY CHCTEMHOrO aHaJiH3a COCTaBJSAET (PYHKIHOHAJLHbIH
NOAXOJ K cBOMM 06beKTaM. Heo6X0MHMOCTE NPUMEHEBHS! (PYHKIHO-
HAJIBBOTO [OAX0Aa NPH PACCMOTPEHHH MPOLECCOB FOPHOTO NPOH3-
BOACTBA MHKTYETCS! CJIEAYIOIIHMH OOCTOSITENbCTBAMH.

1. DyHKUHOHAJBHBLIA NMOAXOA MOAYHHEH 3a4auaM ONTHMH3aIuu
paccMaTpuBaeMblX npoueccos. McxoaHeIM NYHKTOM (DYHKIHOHAJb-
HOro MOAXOAA SIBJISIETCS] MOBELEHHe,
a He CTPOeHHe CHCTEMbL.

2. Cuctembl o6JiafaoT cnoco6-
HOCTBIO COXPAHSITb YCTOHUHMBOCTb B
ONpejieJIeHHBIX IPAHMIIAX BO3MYy-
IA0INUX BO3JeHCTBUH. DTO IO3BO-
JisleT HCMOJIb30BaTh MPH OMHCAHUH
HX TIOBEIEHHS] MOJEJNH THIIA <«4ep-
HOro siIMKa», T.€. MOJEJH, BHYT-
peHHee conepKaHue KOTOPBIX
HEW3BECTHO, a HUX IOBEJeHHE OIH-
ChiBA€TCS] HA OCHOBE MNapaMeTpPOB
«n200a» H «BbIXOIA».

3. Brelunne pasjuyubie npolec-
CHl OpPIIOre 1POH3BOJACTBA MOTLYT
OMHCBLIBATBLCS! AHAJOTHUHLIMH Ypas- ~
HEHMSIMH.

4. CucreMa, ONMCHBAOILAS MPO- Hukonait Wby Tpyukos
(1876—1947)

ecc, paccMarpHBaercsl KakK enMH- o .,
. CHOBONOJIOXKHUK HAay4YHOH HIKO-

CTBO TPEX HA4aJl: Cpelibl, CTPYKTYPLl i o paspaGorke pyubix MeCTo-
BHYTPEHHHX OTH(‘)’HIeHI/II/I H (PYHKIHO- poxpenuii. Bnepseie opranisoBal
HalbHBIX CBsizell ¢ geficTByouled B JIEHMHIPaJICKOM TODHOM HHCTH-
Harpyakoil. XapakTepHCTHKAMH CHC- 1 a¢ o ool P LS

) HO 1 Ha o . CHOBHOM
TEMbl SIBJISIIOTCA HHQOPMALMs], OP-  ipyx — «PaspaGorka pyJHLX Me-
ranusanusi ¥ ynpasnaenue. Mugop- cTopoxaeHmi» (1946—1947)
Malys ~— 5TO KOJUUYECTBEHHAsl Mepa— .

H3MEHeHHH MpH [epexoje CHCTeMbl
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H3 OJHOTO cocTosiHust B apyroe. OpranHsanusi — npoilecc npespa-
LLleHHs HEYIIOPSMOYEHHOTO SIBJICBUST B YINOPSIIOUEHHOE H pe3yJibTar
npouecca. [lox ynmpap/ieHueM INpolecca MOHHMAeTcs NepeBoj CHC-
TeMbl B COCTOSIHHE, YJOBJIETBOPSIOLICE TEXHOJOTHYECKHM Tpe6o-
BaHMSIM TOPHOTO NPOH3BOACTBA.

3. OCHOBHDBIE CIIOCOBbI BCKPbITHA WU 1OBbIYH
MMOJE3HbIX HCKOIIAEMbIX

BCKpBITHE — 5TO TIPOBE/iEHHE FOPHBIX BbIPAaGOTOK mJjsi obecre-
UeHHSI -TPAHCIOPTHBIX CBsi3efl MOBEPXHOCTH C y4aCTKOM MECTOPOXK-
JEHHH. _

Croco6 Ao6blud — 3TO COBOKYMHOCTb TEXHHUECKHX CPEACTB H
TEXHOJIOTHUECKUX IIPOIECCOB [0 H3BJICUEHHIO II0JIE3HBIX HCKOMae-
MBIX H3 BeJp 3eMJIH. ..

PaccMOTPHM OCHOBHBIE CIIOCOOB! BCKPBITHS ¥ 100BIYH T10J1€3HbIX
HCKOTIAE€MBIX.

Cnoco6bl BCKPbLITHA

Cosepuwencreo OocTuzaercst ne T020a,
Koada ye newezo npubasure, HO Ko20a
yoe HUYEZ0 HEAb3SL OTHATb.

Anryan e Cenr-Sksionepu (1900—1944)

JIi TOro 4tobbl MPHCTYNHTb K A0ObIYE IO-
JIE3HOI0 HMCKOMAEMOro, HeoOXOoauMO BCKPBITH
y4acTOK MECTOPOXK/IEHHS, T.€. POBECTH IOP-
Hble BLIPAGOTKH Ajisi 06ecleueHHsi TPaHCIOPT-
HbIX CBSi3ell NOBEPXHOCTH ¢ HHM. B pesysbra-
T€ NpoBeaeHHsI paboT B MacCHBE MOPOJ MO5IB-
JIIOTCS! TyCThl€ TPOCTPAHCTBA (HOJIOCTH),
KOTOpble Ha3bIBAIOTCS [OPHBIMH BEIPaGOTKamu. Topel rOpHOH Bbi-
pabOTKH, KOTOPbIi MOCTENEHHO NlepeMeniaeTcs Blepe/, HasbiBaeTcs!
3aboem. JLJuHHBIE 32608 Ha3LIBAIOT JABOH.

[lo cBOEMYy MNOJIOXKEHHIO OTHOCHTEJBHO 3€MHOH MOBEPXHOCTH
BLIPAGOTKH MOMKHO Pa3fe/MTh HA MOL3EMHblE H OTKPBITHIE.

BbipaGoTKH MOTYT MMETb pasjinuHoe HasHauenue. OxHH MPOXo-
[SITCS € IEJIBIO PA3BEIKH MECTOPOXK IeHHs], APYrye — AJisl BCKPbITHS
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U MOLrOTOBKH €ro, TPeThbH — J/isi A0CbItH NI0JIE3HOTO HCKOIaeMOro.
Kpome rOpHbIX BbIpaGOTOK st peseil pasBeiKH HCIOJIL3YIOT
IEJMBApHYecKHe yriayOJieHus BeGoNBbIIOr0 aHaMeTpa, HO 3HauH-
TesibHOH TIyGuHBl (mo 15 KM), TAK Ha3biBAEMBIE GypoBbie CKBa-
2KHHBbI.

OCHOBHbIMH TON3EMHBIME TOPHBIMH BbIPAOOTKaMH FABJAIOTCH
IITOJILHSI, KBEpLLIAT, WTPEK, HIaxTa (puc. 5).

}

Puc. 5. OcHOBHBIE NMOJ3€MEBIE FOPHBIC
BLIPaGOTKH
| — waxra; 2 — KBeplLuJar; 3 — HITPEK;
4 — pymHoe Teno; 5— GypoBas pa3Be/louHast
cKkBaxuHa; 6 — LITOJbHA

1IlTosibuell Ha3bIBaeTCs rOpH3OHTaJIbHAR BLIPa6OTKa, POH/IEH-
Hast BKPECT HMJIM 10 MPOCTHPAHHIO 3aJ€KH NOJESHOIO HCKOIaeMoro
Y HMEIOLLAS BENOCPEACTBEHHBIH BBIXOJA Ha JHEBHYIO MOBEPXHOCTD.
Ksepiar — ropH3oHTaJ/bHas! BHPabOTKa, HE HMEIO1asl HEOCpe/l-
CTBEHHOrO BbIXOJA HA JAHEBHYIO NOBEPXHOCTb H NPOALEHHAR BKPECT
MpoCTHPaHHsl 3alleXXH TOJE3HOro uckonaemoro. lITpek — BHpa-
GoTKa, HE HMeollasi HEeNocpeJCTBEHHOIO BbIXOAA Ha JIHEBHYIO
[IOBEPXHOCTb H NPOHNEHHAasi N0 MPOCTHPAHHIO 3ajiexH MOJIe3HOro
yuckonaemoro. OpT — rOpH3OHTaJIbHAsT BEIPaGOTKA B CaMOH TOJILE
N0JIe3HOr0 HCKONaemoro.

dopma cedeBui pas3sHMUHbIX BHAOB rOPH3OHTAJILHBIX Bblpaﬁc“)—
TOK MOKET OBbITb TpPaneiueBHAHOH, NPSIMOYTOJILHOH, KpYIJIOH,
OBaJIbHOH.

[1laxToli HAa3bBAETCH BEpTHKAJbHAs BbIPAbOTKa, HMEIOIAs He-
MOCPEACTBEHHbIH BLIXOJ Ha JHEBHYIO nosepxuoctsb. LlaxrooGpas-
Hble BHIPAGOTKH HMEIOT NPSIMOYTOJIbHYIO, KPYTJIyIo, SJIJIMNTHUYECKYIO
'n gpyrue (OpMbI CEYEHHH.
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Puc. 6. Bugpl Tpakuiei (a — Bbesnuas; 6 — paspesHas) ¥ NONyTpaniuel
(B — paspesuasi; T — Bbe3jHasn)

P
[llaxTy, B 3aBHCHMOCTH GT BbINOJIHSAEMO# elOu(byHKU,I/Il/f, Ha3bl-
BaIOT MOA3€MHO, BeHBTH/ISIHOHHOH, KanHTaJbHOH, BCIOMOIraTe/b-
HOM.
Hersny6okasi BepTHKaJIbHAsi I1AXTa HEGOJBIIOro IMONEepPeqHOro
ceuenmsi, PoiiileHHas 15l LeJiell pasBenkH, Ha3biBaeTcst wWypdom.
K OCHOBHHIM OTKPHITHIM BHpaboTKaM OTHOCSITCS TpaHIIeH
(puc. 6). Onu sensiTCsi HA KanuTajphble (Bbe3jiHble), paspesHble
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U crnenmasibsble. KanuranbHbele TpaHIled NpPeAHA3BAYaOTCs MJsT
BCKDBITHSI MecTOPOXaeHHs. PaspesHble SBJISIOTCS NMPOLOJIKEHHEM
KanuTaJbHbIX TPasiuell Ha FOPU3OHTAX H CJIYXKAT JJIsi CO3LAHHSA
¢ponra nobblubbiXx pabor. K cnenuaibHbBIM OTHOCSTCS APEHAXKHbIE

TPaHIIEH.

— =0

B

OtkpbiTble padoTbl

Pasusire ycrynot ocrpeix naur
H seunvili pazdpobure zpanur ...

A A der (1820—1892)

TKPLITHIMH Ha3bIBAIOTCH TaKHe ropHble pabo-
Thbl, IPH KOTOPBIX IOJI€3HblE HCKOMAEMble N0-
O6bIBAIOT HEMOCPENCTBEHHO C JHEBHOH IO-
BEPXHOCTH.

OTkpoiThiii  cioco® paspaGotku (pHc. 7)
IIMPOKO MNPHMEHSIOT NpH a00blue yriisl, Py
YePHLIX H LBETHbLIX METAasJIOB, T'OPHOTEXHH-

YECKOro CbIpbfi H CTPOHMTEJIBHBIX MaTepHaJioB. Tlo CpaBHEHHIO C

noj3eMHbIM croco6omM OH ofeclleunBaer GoJiee BBICOKYIO NPOH3-

BOJMTENbHOCTL TPyna pabouux, 6ojee HHU3KYI0 €eGeCTOMMOCTb

= . D) N

= - 2 p . N D =

L Ao PN e YR oy :

-— g R S N ~. 7z

- R P S,

_ﬁ—ﬁ.zi%m—\ — e S Tty
N, - i A,

e .\.“m\ RN e eon L VN

Puc.7. Tak BHIJisiguT Kapbep
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n06biuy 1 T nonesHoro uckomnaemoro, 60jiee KOPOTKHE CPOKH CTPOU-
TeJILCTBA KapbepoB, Gojiee Oe30MacHble W JyudlllHe CaHHTapHO-
IHIHEeHHYECKHe yCiosusi paboThl, GoJiee GaronpusiTHble yCJAOBHS
JUIST BHEJPEHHSI BBICOKOIPOHU3BOAUTEJbHBIX MAILHUH.

OCHOBHBIMH 3TanaMH OTKPBITOH pa3pabGoTKH SABJAIOTCH IMOJ-
rOTOBKA IIOBEPXHOCTH, OCYIIEHHE, BCKDBITHE H 3KCIUyaTauus
MECTOPOXKEHHUS, BOCCTAHOBJIEHHE HaPYHIEHHBbIX TOPHbIMH paboTa-
MH 3€MeJlb.

Tloaroroska MOBEPXHOCTH 3aKJAI04AETCs B BhIpyOKe Jieca, KOp-
yeBKe MNHEH, OTBOAE PEK, PydbeB, CHOCE 3AaHHH, COOPYXKEHHI,
3aTPYAHSIONIUX IPOH3BOACTBO OTKPBITBIX PaboT.

OcyluieHye MeCTOPOXKAEHusi IPOU3BOAMTCSH AJisi co3fanus Geso-
nacHoii paGoThl TOPHOTPAHCHOPTHOrO 06OPYHOBAaHUS.

BCKpbITHE MECTOPOXKIeHHs! BK/AOUaeT B cebsi NMpoOBeAeHHE Ka-
[OHTaJbHHX TPAHWEH KOoTOpble CO3AAIT AOCTYN TPAHCIOPTY OT
MOBEPXHOCTH K MECTOPONJIEHHIO.

JKcndyaranust MeCTOPOKJIEHHS
BKJIOYAET IPOH3BOACTBO BCKPHILI-
HbIX # A0ObluBBIX pabor. llesb
BCKDBIIIHBIX paboT — yJAa/HTh Nyc-
Thl€ TIOPOJibl, MOKPLIBAOILHE TMOJ-
3eMHO€ HCKOIaeMoe, H 06eclneduTb
K HeMmy poctyn. JloGbluHble — 3TO
paGoThl MO H3BJICUEHHIO MOJE3HOIO
HCKONaeMoro.

BoccraHoBsieHHe  [NOBEPXHOCTH
3aKJI0YaeTCsl B PEKyJbTHBAUHUH Ha-
PYLUEHHbIX TOPHbIMH paboTaMH 3e-
MeJib, MOYBBLl, YCTPOHCTBE 30H OT-
JbXa.

Ilpu paspabGoTke KpeNKUX MO-

BapGor nc Maphn JIE3HbIX HCKONAeMbIX H MYyCTBIX MO-
(1868—1939) pos BCKphIIHHE W JOObIuHBIE Da-
CrielHaJKcT N0 OTKPHITOH paspa- GOTHl BKJIOUAIOT CJIEAYIOLHE IPO-
GOoTKEe POCCHIIHBIX H pYyIAHBIX Me- H3BOJACTBEHHBLIE ITPOLECCHL [5]: nonu-
C;OPoméIEHﬂﬁ- OCHOBH)gﬁe:{P%ﬂn: FOTOBKY TOPHBIX MOPOA K BLIEMKE,
ity Zzizn";iﬁggoof@;m wn  BBIEMOUHO-TIOTpy3OuHble  paborhi,
paboramu» (1934) TPaHCIIOPTHPOBAHHE TOPHOM MacChl
NOJIE3HOI'0 HCKOMAaeMOro H IyCThIX
NOpPOJ, CKJAANHPOBAHHE MYCTHIX IMO-

poa.

Esrennii Hukonaesuu
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Puc. 8. Tlorpyska nopoapl 3KCKaBAaTOPOM B aBTOCAMOCBAJ

[loaroToBka cKajbHBIX FOPHBIX MOPOJ K BbIEMKE Mpec/enyer
Lejib CO31aTb ONTHMAJIbHBIE YCJIOBHS JJii PabOThl BbIEMOUYHO-
NOrpy304HOro o6opynoBanusi. Iljisi pBIXJEHHSI MacCHBa I'OPHBIX
NOPOJ. NIPUMEHSIIOT B3pBLIBHBIE PaGOTHL

Tlpu paspaboTke MSArKHX MOJE3HLIX HCKOMAEMBIX H MYCTHX
nopoj HeOOXOAHMOCTb B NPOBE/IEHHH B3PBIBHLIX paboT oTnajaer.

BrleMoOuHO-IOrpy304Hble paGOTHl — 5TO MOrpPy3Ka rOpHOil Mac-
Chl TIPH NTOMOILM 5KCKABATOPOB B TPAHCNOPTHHIE CPeACTRBA (pHC. 8).

TpaHcIOpTHPOBATEL MNOJIE3HbIE HCKOMAEMBIE ¥ MYCTHE [OPOALL
MOXKHO KeJIe3HONOPOKHEIM, ABTOMOGHJIbHBIM, KOHBEHEPHBIM, TH-
pPaBJMUECKUM TPAHCNIOPTOM, € IOMOILBIO CKHIOBBIX NOLBEMHHKOB
WM ToABecHOH KaHaTHOH popord. Hepeako mpumeHsieTcsi KOMOH-
HHPOBAHHBIA TPaHCIIOPT.

Ilponecc orBanbHbX paGoT COCTOMT B pas3MelleHHH IIyCThIX
nopon B orBasax (puc.9).

l'opuble npeanpusitusi, paspabaTeiBaoiHe MECTOPOKIEHHS T10-
JIe3HBIX HCKOMaeMbIX OTKPbITbIM CIOCOOOM, HA3BLIBAIOTCS! Kapbepa-
MH. MeCTOpoxKeHHe HJIH 4YacTb ero, paspabaTbiBaeMasi OTKPH-
ThHIM CnOCO6OM, HA3bLIBAETCS] KAPBLEPHBIM MHOJIEM.

Mecropoxnenue paspabaTeiBaeTcsl ycTymaMu. YCTyI — 3TO
4acTb TOJIIIM IYCThIX MOPOA WJM MOJE3HOT'O HCKOMaeMoro, pas-
pabaTbiBaeMast CaMOCTOSITENIbHBIMM CPeACTBAMH OTOOHKH, MOTpy3-
K4 H TpaHcnopra. OCHOBHBIE 371EMEHTHI YCTyNa — IVIOMLAIKH, OTKOC
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Puc. 9. Pa6ora »kckaBaTOpa Ha oTBalje

y 6poskH. Topell Wik OTKOC YCTYIa, sIBJISIOLIHECH HEMoCPeJCTBEHHO
0GBHEKTOM FOPHBIX PabOT. HasblBajOTCs 3aboem.

Veryn paspabaTbiBaeTcsi 0OC/€10BaTe/IbEbIMH noJiocaMy — 3a-
XoakaMu. YacTh 3aXOIKM TO JJIMHE, paspabaTbiBaéMasi CaMo-
CTOSITEJILHEIME CPEACTBAMH OTOOMKH H NOrPY3KH, Ha3hblBACTCS 6J10-
koM. BJIOKH, MOArOTOBJEHHBbIE JUisi PaspaboTKy, HOCSAT Ha3BAHUE
paGouero (ppoHTa yCTyna.

Yerynel, Baxoasimuecsi B paspaboTKe, — 3T0 palouasi 30HA
Kapbepa. BbipaboTaHHOe NPOCTPAHCTBO OrpaHHvHBaloT GOKOBbIC
MOBEPXHOCTH Kapbepa — ero Gopra (puc. 10). Huxknsisi noBepx-
HOCTb Kapbepa — 3TC €ro JHO (nopowsa). Jlunusi nepeceveHus
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Puc. 10. O6uwmii Bux Gopra K;prepa npH BCKPHITHH BHYTPEHHHMH
neTJeBsMH  TPaHLIEAMH

GOpTOB Kapbepa ¢ 3€MHOH MOBEPXHOCTHIO HA3LIBACTCH BEPXHHM
KOHTYpOM, @ C €ro MOOLIBOH — HHXHHM KOHTYPOM Kapbepa.
TlosIO3KeHHe BEPXHEro M HHXKHEro KOHTYPOB XapakT€PH3yeT Ipa-
HHUIBI Kapbepa.

T1pou3BOACTBEHHAs] MOUIHOC:b Kapbepa XapakTCpH3yeT KOJIH-
4eCTBO TIOJIE3HOrO MCKOIIAEMOT0, TOPHOM Macchl, ROGLIBAEMbIX B TOL.
I[1pOH3BONCTBEHHAS MOIIHOCTb COBPEMEHHBIX KapbepoB MOZKET J0-.
CTHraTh HECKOJbKHX AECSITKOB MHJUIMOHOB TOHH MOJIE3HOrO HCKO-
[aemoro B roj. O6beM MyCThiX TOPOJ, MPHXOASILHHACH Ha eAHHHILY
peca HJHM 0GbeMa IONE3HOTO HCKONAeMOoro, HasblBaeTCsl ko3(pdu-
[MEHTOM BCKpHIIH. MakKcHMalbHO JONYCTHMBIH KO3 QHIHEHT
BCKPBIIUM OIPEJEJIETCS U3 YCJOBHsI paBEHCTBA ceGeCTONMOCTH
706bud 1 T TMOJIE3BHOTO HCKOIaemoro, [OGBLIBAEMOTO  OTKPBITHIM
u nog3eMHbIM cnocobamu. OH JKe HCIO0Jb3YeTCsl IPH Onpene/IeHiH
npefesbHO TTyOHHB Kapbepa.
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[1yOuHa oteuecTBeHHBIX KapbepoB HempepbiBHO pacteT. Ha-
npumep, riayb6uHa KkapbepoB Tpecta <«KopkuHyrosp» pgocTHIVIA
200—300 M, BoCeMb KeJie30PYIHBIX KaphepoOB HMEIOT IJyOHHY
6onee 100 m. TlpoektHass ray6usa kaprepoB Kpusoro Po-
ra 240—400 mm, JleGemunckoro — 400m, Cap6aiickoro — 630 M,
Kauapckoro — 720 M. C yBesqnueHueM napamMeTpoB FOPHBIX MalliHH
riy6uHa OTKPBITHIX pabor 6ymeT Bo3pacrarh.

[MonBonHbie (ApaxkHblii 1 MOPCKOI) CrOCOGHI
paspabOTKH POCCHIMHbIX MECTOPOKAeHHH

B NPOMBIIJIEHHBIX MaciiTabax MuHepaJbl u
" PYZH N0JYy4aloT NpH pa3paboTKe KAk PyAHBIX,
TaK W DOCCHIHBIX MECTOPOXKAEHWH, 06paso-

Poccbinu  3os0ta, kaccureputa (SnOy)
B 3aBHCHMOCTH OT HX THIA, MOLIHOCTH,
rOPHOreOJIOrHYeCKNX YCJOBUH paspabathiBa-
0T ¢ MOMOWIbIO JIpar, CPeicTB THAPOMEXaHH3AlNH, SKCKaBaTop-
HOro ¥ CKpenepHO-Oynbpo3epHoro obopynoBaius. Haunbonee s¢-
(eKTHBHA H BbICOKOIPOU3BOAMTENbHA NOOLIYA 30J10Ta, MAATHHEL
aJMa3oB, KaCCHTEPHTA C MOMOLIBIO [par — cBoeoOpasHbIX IJia-
Byunx (pabpuk.

CoBpemeHHbIe fpary NpeacTaBJsiioT co6OH CI0MXKHBIE MIaBaIO-
e MallHHbl ¢ KOMIUIEKCOM O0OpynoBanust JJsi JOOBIUM MEecKoB,
cojlepXKallux 30J10T0, IJaTHHY, KaCCHUTEPUT W APYrue MHHepaJbl,
ux oboralleHusi ¥ TPAHCMOPTUPOBAHHS MyCTOH MOPOALI B OTBAJL.
B nameii crpane gparu Beinyckaer MpKyTckuil 3aBOj TsKeJoro
mMawuHocTpoenust umennt B. B, Kyii6ouuesa. B geBstoli natunerke
3TOT 3aBOJ M3rOTOBWJ [pary ¢ 4eprnakamd emkoctbio 600 .0
U [peneibHol Ny6HHOH Yepnanusi nopoa 50 M HuKe YPOBHS BOJHL.

Jpara pasmMeliera Ha CTaJbHOM TMJIOCKOLOHHOM NOHTOHE. JlJn-
na ee 113 M, mmpuna okono 33 M, BhicoTa 60pPTOB 5 M, BOJIOH3-
mellenue 11 teic. 7. B KopMoBo# uactH aparm nojgBeiieHsl IBe
MeTaJTHYECKHE CBaH, C MOMOIUBIO HX H cHcTeMbl Je6Genok apara
MOJKET MaHeBpHPOBATh, NMepeMeniatecs. B cepenube nparu ykpen-
JieHa TNOJHUMAIIAsACH M ONYCKAloIlascs pama, Ha KOTOPOH B
OfHy OGeCKOHeUHYI0O Lelb coefauHeHo |69 cTajbHBIX Yepnakos.
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BaBILIMXCA B Npolecce paspylieHHsi KOPEHHBIX.

EmkocTh Kaxkgoro uepnaka 6004, BbicoTa okoso 1,4 m. Yepna-
KOBasi Lieflb NPHBOJAHTCS B JIBU2KEHHE YEThIPbMsSI JIEKTpOABUrare-
asiMi MolHocThio 1o 230 KBT. CkopocTh ABHXKEeHHs LenH ofecre-
ypBaeTr 18—22 yepnaHusi B MEHYTY. YacoBasi Npou3BOAUTEJbHOCTD
nparu 500—650 m3. [lpara 3amensier Tpya 12000 pa6ounx. Bes
paMa ¢ ueprakoBOH LEINbI0 MOXKET IOAHUMATHCA Ha UM Bble
YPOBHSI BOZBI M ONyCKaThcsi Ha ray6uny 50 m.

M3 uepnakoB nopoja pasrpyXKaercsi B 3aBajoyHbiil GyHKep
o6oratuteJbHOll ycraHOBKH. B npouecce o6oraiieHust noJjyyaior
LIJTUXOBOH MeTaJll.

[To cBoeMy Ha3HAYEHHIO COBPEMEHHbIE [Iparu MOAPA3/ENAIOTCs
Ha KOHTHHEHTaJbHLIE H MOpckue. KOHTHHEHTaIbHbIE Apark paspa-
6aTBIBAIOT peyHble W O3epHble pocchiNd. OHU MOHTUPYIOTCS HA
MJIOCKOJIOHHOM NOHTOHEe. MOpCKue npard NpPHMEHAIOT IJis paspa-
60TKu pocchinedl NpHOPeRHBIX (11eb(OBHIX), a Takke 3aljerao-
HUX Ha JHe MOped W 03ep; OOBIYHO MX MOHTHPYIOT HA KHJIEBBIX
cyrax.

B 1976r. B akBatopuu Baupkunoil ['y6n Mmops JlanteBoix
Hayajao paboTaTh mepBOe B Hallell cTpaHe pasBeOYHO-3KCIIyaTa-
uvonHoe npeanpusitne «CeBMOpPOJIOBO», KOTOpoe BejeT N0GbIUY
OJIOBSIHHOTO NeckKa co nHa J1eqoBHTOro OKeaHa.

MecTopoxkjiense OJIOBOHOCHOTO IecKa 3ajeraeT MNoj BOLOH,
Ha KOHTHHEHTaJbHOM Iuesbde. Bekamu pekn, 6eryiive B CeBepHblii
JleOBUTLIF OKeaH, HeCJd BMecTe € MEeCKOM KPYOHHKH 30J0T3,
IIMPKOH#S, THTAHA, KACCHTEPHTA.

PasBejouHoe 3KCIUyaTalllOHHOE MNPeANpHsATHE — 3TO (JIO0TH-
JIMSl, COCTOALIAS M3 HECKOJBKHX CyJNOB. B Hee BXOOAT 3eMCHaps,
NOAHUMAIOLIHMI CO JIHA MOPOAY, KOTOpasi Moctynaer Ha o0orartu-
Tesapuylo (Gabpuky 10 mJjaBydeMmy myJabnonposopny. lIpoaykrom
o6oraturesibHON (HabpuKu ABJASIETCA OJNOBAHHLIH KOHLEHTDAT.

IToka ropusiku «CeBMOpOJIOBa» He MOTYT paspabaTthiBaTh NOJ-
BOLHOE MECTOpOXJeHHe KpyrJiblil rof. Beap mpeanpusitve pacno-
JIOKeHO Ha 72-H napajjein ceBepHo#l mmpotel. OfHAKO yXke
NPOM3BOISATCS HMCIBITAHHS MOABOLHOIO 3eMCHapsAAa, KOTOPbIH MO-
ket paGorate momo JbnoM Ha ray6une 100 wm. Ilpenmonaraercs,
uyTO B HejaJekoMm GynyiieM A06wiua onoBa OyneT OCyLecTBIISIThCs
KPYTJIOTOAHYHO.
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Ilon3emusbie pa6GoTbi

ObITh ¢ MOMOLIBIO KAPhEPOB, pa3pabaTbiBAIOT
noa3eMHbIM cnoco6oM. Hecmorpst Ha To, uto

‘s . YIAeJbHBIH BeC nopseMHoro cnocoba 06bHuH
S PR !\r@ MOJIE3HHIX HCKOINaeMbIX HEYKJIOHHO COKpa-
LT AL AT 1maercs, abCcoNIoTHbie 00beMbl NOObLIBAEMbIX
‘ 9THM CHOCOGOM 10JI€3HBIX HCKOMAEMBIX PACTYT.

K HenocraTkam momzeMHOro cnocofa noGbiuM CJeayeT OTHECTH
BpenHble YCI0BUST paboThl, HEOGXOAHMOCTh 3aTPAT HA BEHTHJSALHIO
U TNoAJLep:kaHue BHIPAOOTOK, 3HAYUTENbHbIE MOTEPH IOJIE3HOTO
HCKOMaeMoro.

[lpennpusitisi no nobbiye yrisi HA3LIBAIOTCH 1IAXTOH, MO HO6HI-
ye pyabl — pyanHkom (puc.11,12).

OcHoBHBIE NMPOM3BOACTBEHHbIE MPOHECCH HA DPYIAHHKE, IaXTe
CBSI3aHbl C BBIEMKOH IO/JE€3HOTO HCKOMAeMOro M NOCTaBKOH ero
Ha MnoBepxHOCTh. OTOOHKA KpenKuHX pYyA M MOpPoJ OT MaccuBa
C OIHOBPEMEHHbIM HX [pOGJEHHEM OCYLIECTBJSIETCH C MOMOIUBIO
B3pBIBHBIX paboT.

[TocmoTpum, Hampumep, Kak MPOM3BOAMTCS n06biua pynabl HA
Toipuplayackom  pynnvke  (KabapmuHo-Basnkapckas ACCP).
Mectopoxpenne naxoautcst B rope (puc. 13). Uto6r nogobpathbes
K HEMY, CHayaJja NpPOXOISAT rOPHU3OHTAIBHYIO KAMUTAILHYIO [ITOMb-
Ho. [lpofins pynHoe Teno, mpo6uBaIOT MOA3EMHLIA CTBOJ (1JiA
TPaHCNOPTUPOBKH Jiofell, 060pyloBaHusi, MaTEePHAJOB) U Kalu-
TaldbHBIH pygocnyck. Jlo6biBath pyny HauyHHAWOT ceepxy. s
9TOrO [POXOASIT KBEPIJIATd, OTKATOYHbIE OpThl W IITpeku. Ot
KBepllijiara NPOXOLST BOCCTAIOLIMH, OT KOTOPOro OTXOAST OPTHI
u OypoBble HiTpeku. BHH3y HameueHHOro K oTpaboTke yuactka
PYIHOrO Tejla [enaloT TOPH3OHTANBHYIO «Noaceyky». Ilocsae mpo-
XOJIKH TOJrOTOBHTEJNBHBIX BHIPAOOTOK MAallWHHCTHI GYPOBBIX CTaH-
KOB Oypsit Beephl cKBaxkuH JiauHOH 30—40 M, Kyna 3ateMm 3akia-
NbIBAIOTCS 3apsiflbl B3PLIBUATHIX BEIECTB. DHEPTHs B3pbiBa Apo6Gut
DPYAHBII MACCUB, H KyCKH PYIBl 4epe3 BOPOHKH CHIIVIIOTCSI HAa CKpe-
nepHH# wtpek. C MOMOIUBIO CKpPenepoB pyla IPY3HTCH B COCTaBbI
BaroHETOK, pacrosiaralolluxcsi B OoTKatouHbix optax. [locsie mo-
IPY3KH B BarOHETKH pPYAY 5JEKTPOBO30M MAOCTABJSIOT K PYyIo-

= n OJIE3HbIE HCKOMNaemble, KOTOpLIE HENb3s [O-
&
#
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cnyckam. Yepes pylocny-
CKM pyJa nonajaer Ha
FOPU3OHT  KanHTaJbHOH
IITOJILHE W [lajiee TPaH-
criopTupyercs Ha obora-
TUTEJIbHYIO (abpuky.

Jlis  BBIEMKH YIVIA,
KaJUHHBIX PyIN H IPYTHX
IJ1IACTOBBIX MECTOPOXKIEe-
HUH MPUMEHSIIOT OUYHCT-
Hble KOMOaiiHbl, CTpYro-
Bble YCTAHOBKH, Bpy6o-
Bble MAIUMHBI, YroJjbHbIE
NHJIbl, BPy6OBBEIE MOJIOT-
k. HMcnoapsylor Takxke
6ypoB3phIBHOK  cnocob
BHIEMKH ¥ THApaBJuye-
ckiit (Cc MOMOLUBIO BO-
IAHBIX IylIeK, KOTOphle
Ha3bIBAIOTCH TMIIPOMOHM-
TOpaMH).

OuucTHO# KOM-
6aiiH — ropHasi MalluuHa,
KoTopasi 1100bIBaeT yroJib,
JpOOUT ero Ha KyCKH H
rpy3uT WX Ha KoHBeHep.
Kom6aiin Brpeisaercss B Mjact ¢ MOMOLIbIO 3yGKOB, YKPEMJIECHHbIX
Ha IBHXKYUMXCH Uensax. Y MEXaHOTHAPaBJMYeCKoro kombafiina
norpy3ouHblii oprai ¥ KoHBe#ep otcyTcTBYIOT. K KOMbaiiHy nojiBo-
IWTCs TOJ, JAaBJEeHHEeM BOxa, KOTOpasi BHIMbIBAeT yroJp u3 3abos.
Cmech yIvisi ¥ BOIH (IyJibIly) MOJHMMAIOT yIJIECOCAMHU HA NOBEPX-
HocTh. Jlajiee yroJib OTAEJNAIOT OT BOIHL. .

CrpyroBasi yCTaHOBKa CKaJlblBaeT Yrojib € MOBEPXHOCTH JIaBH
JIBHKYIIMMCS1 BJOJb Hee HOXKOM WIH 3y0uaThiM YyCTPOHCTBOM.
Y crpyra ckadbBawliuil HOX Tepe/lBHraeTcsi THIOBOH UeNbo
napaJuieJbHO KOHBefepy, KOTODBIH [OCTaBJsAE€T KYyCKH YIVisi K
BaroHETKaM.

KouBefiepnl cJyKat /st TPAHCIOPTHPOBAHHA TOPHOH MOPOAHI.
Ckpe6GKOBbIH KOHBeHep — 3TO JJIMHHBIE MeTaJ/UIH4eCKui JIOTOK, IO
KOTOPOMY JIBHXKYTCH TNPUKpEIJIeHHble K HeNu MoNepeyHble MIacTu-
Hbl — CKpPeOKH, MOJXBAThIBAIOLHE KYyCKH Pynbl. JIEHTOUHBIH KOH-

Puc. 11. TTOBEpXHOCTHBIE COOPYIKEHHS LIAXTHI
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Puc. 12. Tak Bhrasgenu 6u noa3eMHble BHPaBOTKH, echau

OB ropunie no
ObTH  NpPO3pauHBIMK P PoAN

Y ‘l"ﬁ

Puc. 13. Topusie noponst Ha ThpHBIAy3CKOM PyZIHHKe
I— PYHOCIYCK; 2 — KBepluiar; 3 — OTKaTOUHBI IITpeK; 4 — OTKATOUHBIR opT;
5 — GypoBoit uiTpek; 6 — BOCCTAIOWIHH; 7 — KanuTaJbHas WTOJbHS; 8 — ToabeM
HbIfl  CTBOJ ’

Beftep npencrapisier co6oll rubkyro GeCKOHEYHYIO JIEHTY, orubaro-
LUyl0 Ba BaJja.

3anaua KOHBelepoB — JOCTaBHTb yroJb K BaroHeTkKaM, Ko-
Topbie (JOPMUPYIOTCS B COCTaBbl H 3JIEKTPOBO3aMH JIOCTABJISIOTCSA
K LIaXTHOMY CTBOJY, OG0OPYIOBAHHOMY CKHUNOBBIM IOJABEMHHKOM.
CKuHIl — 3T0 aBTOMATHYECKH pa3rpysKaiolMil siiUK, KOTOphI JBH-
JKETCSt IO CTBOJIY LIAXThl BBePX H BHH3 10 peJbCOBBLIM Hampab-
JISIOLIH M.

[eoTexHoJOrnYecKuii crnocoé noduLuu

G e €0TeXHOJOrH4ecKuil crnoco6 NoGhIUN MOJIE3HbIX HC-
‘ ! KONaeMblX OCHOBaH Ha mnepeBoje HX MpPsAMO B
* . HeIpax B MONBHKHOE COCTOSIHME, MPUrOgHOE [Jisi
“ = TPaHCHOPTHPOBKH 4Yepe3 CKBAXKHHLI Ha MOBEPX-
¢, . HOCTb 3€MJIH.
) . I'eotexHosiorust POAMAACH HA CTHIKE TOPHOrO
@ ° = JeJa, MeTaJulypruH, xuMuu. B ee ocHoBe Jjexar
X (H3UKO-XHMHYECKHe MeTOHbl NOOBIYH [MOJIE3HBIX
uckonaembix [3].

leotexHosorust obnanaer LeJbiM psigoM npeumyuiects. Ipu
3TOM crnocobe 106bUu He TpeGyeTCsi COKHBIX MAIlKH, JOCTHIAeTCs
BHICOKasi TPOU3BOJAUTENBHOCTh TpPYAa4, He Hapyllaercss 3eMHasi
noBepxHoCTh. C NOMONIBIO T€OTEXHOJOTHH MOXKHO 3KOHOMHUYHG
paspabaTuiBaTh GemHble PYObl M CTapble OTBaJibl. TakuM o6pazom,
reoTeXHOJOrusi 0CBOGOXKAA€T 4YeJOBEKa OT MOA3€MHOro Tpyaa H
COXPAHSIET OKPYXKAILYIO NPUPOLY.

OHu3NKO-XUMHUECKHE MeTOAbl NOOLIYH CYHIECTBYIOT € JABHUX
nop. Tak, noBapeHHyI0 cojib Ha Pycu BriBapuBa/y H3 paccoJoB,
JoObIBaeMbIX H3 IOH3€MHBIX KOJOMHEB H CKBaXXMH ryOHHOMN
1o 60—70 m.

Wpess no6buu yrisi MEeTOAOM MOJ3e€MHOH rasv(puKauuy npHHam-
gexut J.U. MenpeneeBy. B CCCP nonsemHasi rasudukanus
yIJisi OCYIIECTBJsieTCsT B NOAMOCKOBHOM YroJsibHOM Oaccefine. Ee
CYUIHOCTb CBOJMTCS K CXKHMIAHMIO YIJIs NMOJ 3eMJeH H OTBOLY Npo-
JIYKTOB TOPEHHUS.

TTon3eMHBEIM pacTBOpeHHEM NOGLIBAIOT KameHHYIO cojib B Cha-
BsHCKe, Ycoabe-Cubupckom, Damkupun, Apmenuu. C NOMOILBIO
pacTBOpPeHHs] HaMeueHBl K OCBOEHHMIO MHOTHE MECTOPOXKIEHHSI Ka-
JMBHBIX coJjiel, 6uinoduTa.

e
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C nomouibio ropsiueil Boabl no6bIBalOT cepy Ha $SIBOpPOBCKOM
(J/TeBOBCcKas ob6nactb) u 'aypaakckom (Typkmenckas CCP) mecto-
poxaenusix. Cyth 3TOr0 crocoba no6biYH 3aK/II0YAETCA B CJeNyIo-
nieM. B ckBakmHy, KOTOpas AOXOAMT IO NOMOILIBLI MJacra cepkhl,
onyckalTcsi 1Be TPyOn — ojnna B apyrod. Ilo mapyxHoii TpyGe
HarweraioT non nabJjeHueM 10 aTu Bomy, Harpetyo A0 TemMIepa-
Typel 160°C. Topsiuasi Bopa mJjaBuT B IJiacte cepy, KoTopas
CTEKAaeT K OCHOBAHHMIO CKBAXKHHBI M MMOJ JeHCTBHEM CHAPOCTATH-
YeCKOTo [aBJieHHsl NOAHMMAETCSs Mo BHyTpeHHEH Tpybe.

OnHuM u3 yHHUBEPCAJBHBIX PACTBOpHTEJNEH MSAFKHX MHHEPAJIOB
SIBJISIETCS] BOIHBIH pacTBOp KHCGJIOT M Iuejgoued. B pacreopax
CEPHOH KUCJIOTH PACTBOPSAIOTCS OKHCh Mead, COJH ypaHa; B
ciaboii coNsTHOR KucsoTe — OKHCB MoanbieHa, CypbMbl, ypaHa,
MHHEDAJH HBETHHIX H PEIKUX MeTaJlJIOoB.

PacTBoperue pya nNoj 3emJel
XHMHYECKUM PAaCTBOPOM C MOCJeNy-
IOUIMM BBHIIETEHUEM H3 HEro Meras-
JIOB HA3BIBAETCSI BhILEJAYHBAHHEM.
It1ot MeTok A0OBIUH TIOICKA3aH NpH-
ponoi#. [opHsikaMu nAaBHO OBLIO
NOJIMEYEHO, 4YTO Keje3Hble u3Je-
Jiysi, COTpHKacaoluyuecs: € OTKayH-
BaeMBIMH M3 MEIHbIX IIAXT BOJAAMH,
HOKphIBatOTCST cjloeM MenH. Peak-
UMs  3aMelleHusi MelH KeJJe30M
BBINJIAANT CJAeLyoluM 06pas3oM:

€150, +Fe=Fe 504 +Cu

B Hamell cTpase ocaxjeHue Me-

JU U3 PYIHUYHBIX BOJ, HAYaJIo Npak-
Anaroanit [lerposuy 30108 THKOBATRCs €llE JI0 Bef"’IKOﬁ Orte-
(1890—1942) yecTBeHHOH BOMHHBL. Ceityac na He-

Fopubit umxenep, npoekTupos- KOTODPBIX pYAHHKAX IMepeliin ot
mpk ¥ negaror. Cosgatesb nep- €CTECTBEHHOIO K HCKYCCTBEHHOMY
BZ;‘; BM;;P(’z(’gog"Tiganggez’::(% BhILlesayuBanuio. Jlas  cospganus
gaspaﬁl(l)n(e M)éCpr())K,lIeHHﬂ «Paz TPELLMHOBATOCTH B MacChupBe €ro
pa6oTka noJesHbx Hckomaembix —[TPEABapPHTEIBHO leOﬁHT ¢ IOMO-
OTKphiThIMH paGotamu» (1932) LbIO SHEePrul B3pbIBUATLIX BellecTB.
OcHoBHBlEe cIOCOOLI HOOLIYK TO-
Je3HBIX HCKOMAaeMblX € MMOMOILKIO
pacTBOpeHUs], MJABJEHHs], BbIEaa-
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YMBaHH#, Hapsny € HOCTOHHCTBAMH, HMEIOT CYUIECTBEHHBLIH He-
JOCTaTOK: 3HauHTeabHbIe, 10 40—50%, 3anacos, noTepu NoJE3HOro
uckonaemoro. llosromy, Haupumep, METOA BbIlLEJAUHBAHUSA TNPH-
MEHSIIOT 1Jis1 OTPaGOTKH MeCTOPOXKIeHHH GENHbIX Py, nepepaGoTKu
OTBaJIOB MYCTHIX NMOPOX cTapbix pyaHukoB. Tak, Ha KoyHpajckom
pynsuke B Jlxeakasranckoil obmactn Kasaxckoit CCP ycneniHo
NpolJIa UCNBITAHUST ONBITHO-MPOMBILIJIEHHAA YCTAHOBKA Bhilliedia-
UMBaHHS Me[H W3 CTaphlX, JOBOeHHOIl NopH OTBasoB. Ha BepuiuHe
OTBaJIOB I'OPHSIKH BHIKANblBalOT JIYHKH W 3aKaYyuBalOT B HUX pas-
0aBJieHHYIO cepHO#t kuciaoToll Bony. IlpocaumBasick yepes Toaly
NOpOjl, OHA PacTBOPsSieT colep:Kaliye Mejb MHUHEPaJsl W CTEeKaeT
K TMOJIHOXKHIO OTBaJIOB B raybokyio gawry. Otciona no BOAONpO-
BOLHBIM TPy6aMm TeMHO-3eJIeHasi XKUIKOCTb HJeT BO Bpalanliuiics
GapabaH, rne MUHepPAdbl OCefaloT B OTCTOMHHKAX, a BOAA, CHOBA
pasfaBJjieHHAas1 KHCJIOTOH, BO3BPALIA€TCA IO 3aMKHYTOMY LHKJIY
B JIYyHKH HA OTBaJsax.

KoHeuHbl# nNpOOYKT BhlIllelaYiBaHus — BA3KHI KOHIEHTPAT,
conepxkawmit go 80%, menn.

Texnosiorus fo6GBIUHM KPENnKHX PYI BHIUEJAYHBAHUEM BHIIVISAUT
cienywoimuMm obpasoM. OnpefefieHHBIH y4YyacTOK MeCTOPOXKJIeHHSA
JpobsaT sHepruedl B3phiBa. Ha ¢uanrax mecropoxpeHusi GypsTt
IBe ckBaxuHbl. ONHA CAYKUT IJIsi HATHETAHHS BOIBI, MO APYroi
HACBLILUEHHBIH IOJIe3HbIM KOMIIOHEHTOM pacTBOD [IOJHHMAaeTCH

Ha MOBEPXHOCTD.
Hmerorca npoekTsl, rie MNpeiyCMaTPUBAaeTCsi HCMOJb30BaTh
SHEPTHIO sifIePHBIX B3PHIBOB.
B kauectBe KaranusaTopoB MpoUecca BHIIEIaUYHBaHsi MHOTHX
MHHEPAaJIOB MOryT OBITb HCMOJb30BAHBI GAKTEPHHU.

- I1pu npouecce BbllllesiauuBaHusi pysia OPOLIAETCH ClieliyabHbIM
pactBopoM (ualie BCero pacTBOpPaMHM CEPHOH KHCJOTHI, COJIHI,
eIIKOTro HaTpa, aMMuaka). l{BeTHble MeTaNJIbl NePEXOAAT B pacTBOP
W BHIHOCATCS W3 pyi. 3areM H3BJEKAlT MeTaldJ U3 pacTtBopa.

Ho He Bce MuHepanb MOXHO pAaCTBOPHTh B CPaBHHTEJbHO
HEIOPOrHX pactBopax. Pyapl UBETHHIX METAJJIOB, KaK MPaBHJIO,
conepKaT OKUCAB U cynbduibn. OKucibl OOJBIIMHCTBA MeTaJoB
pactBopsiioTcsi B ciabuix pacTBopax cepHod Kucaotbl. Ilostomy
u3BJjedb MeTajy W3 TAKUX PYI T'HIPOMEeTaJIypruvyecKuMy MeToja-
MU CPaBHHUTEJNbHO HecnokHO. CysnbQuuHbe xe MuHepasb HMeloT
NPOUHYI0 KPHCTANJHUYECKYIO pellieTKy, PacTBOPHMOCTb HX Kpaiihe
mana. Jljasi pacTBopeHuss uX HeoOXOAMMO OKHCIuTh. BoT TyT-TO
W JOJI2KHBI IOMOYb THOHOBHIE O6akTepun. YIJEepOoL IJisi MOCTPOCHHS
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CBOMX KJETOK OHH GepyT HemoCPeiCTBEHHO M3 YIJIEKHCJIOTb aTt-
Mocdepbl, 8 3HEPrHIO — H3 pPeakuuu OKHCJIEHHSI HeopraHWyecKux
BELILECTB.

OnbITHO-NPOMHILLIEHHAs] YCTAHOBKA MO 6aKTepHaJbHOMY BbIIE-
JNauuBaHUIO MeAu paboraer Ha JlerTapcKoM MOA3EMHOM PYIHHKE.

Xaabkonuput (CuFeSy) — onuH H3 caMbiX Ba)KHbiX MHHEpAJIOB
menu. BOT Kak MPOHCXOAMT peakisi ¢ yuacTHeMm GakTepHi, OKHC-
JAIOLIHX KEee30:

CuFeS, + 40y Gakrepru CuSOy + FeSO, -

CyJibgar Meil PacTBOPAETCS H BbIKa4UBAETCs HA NMOBEPXHOCTD,
3aTeM H3 HEro BbUIEASIOT Menb. Ho 3THM ponab Oaktepuil He
orpanuuuBaercsi. bJjarofiaps MM napajjielbHO HAET XMMHYECKOe
BCKpHITHE XajbKomupuTa. baktepuy npespamiaior cyJinaT 3aKHCH
B Cy/Jb(haT OKHCH JKeJie3a. A 3T0 BeniecTBO, BCTymMasi B PEaKIHMIO
¢ XaJbKOMUDPHUTOM, MEPEBOAMT B PAaCTBODP JOMOJHHTEIbHOE KOJH-

4yeCcTBO MeIu:
CuFeS, + 2Fe, (SOy); = CuSO, + 5FeSO, + 28

Bakrepun MOTYT BHINOJHSATH PaGOTy MO NpeBpaLleHuIo Pya

U KOHLEHTPAaTOB, CoaepxalluxX MblIbsK, B 6e33pe11Hble COeJHHEHHUA.

Te xe Gakrepull crnoco6CTBYIOT 106biue 300Ta. [1pn Gakrepuab-
HOM OKHMCJEHHH CYJb(HIHBIX MHHEPAJIOB 30JI0TO OCBOGOXKIAETCs
¥3 KPUCTAJJIHYECKUX PEIIeTOK H MOKET OHITh H3BJEUEHO OObIYHBIM

METOLOM.

[eoTeXHOMOTHSI — MOJONAaA BeTBb TrOpHOTO gaesa. Ee meTonbl
NO3BOJSIOT aBTOMATH3HPOBATh npouecc 100bYM, He HAHOCAT Bpesa
oxpyiKa;oulei/’l Hac npupone. OHa co BpemeHeM CTaHeT paBHONPAB-
HbIM TNapTHEPOM OTKPHITOrO H MNOIA3EMHOrO cnoco60B  OOBIYH.

4. BBAMMOCBA3b NOPHOI'O NMPOMU3BOACTBA
C OKPY)XAIOLIE¥W CPEROM

CoBpemenHoe ropHoe NMPOU3BOACTBO
KaK efMHasi MPHPOAHO-3KOHOMHYECKasi cCHCTeMa

I'aa0u eneped, eneped crpemuce
H ece sce xoeda-nubyde
Ocranoeuce u ozasiHUCE

Ha ceoii npoiidennsii nyre.

Pacyn Tamsaroe (poocd. 1923 2.)

MPAKTHKE TOPHBIX Pa3paboToOK BOMPOCH! OK-
py:Kawlueld cpefpl PeraiTesl Heg0CTaTOUHO
nocjenosatesbHo. OGbsICHAETC Takoe MOJO-
KEHHE TeM, YTO N0 HeJaBHEro BpeMeHH 3a-
lauu pocTta JoObluM TOJe3HBIX HCKONAaeMbIX
Hepenko peruajuch 6e3 ydera €ro BO3jed-
CTBUSI Ha OKPYKaOUYI0 NPUPOAHYIO Cpely.
['opHOe npOM3BOACTBO W CHABI MPHPOABI PACCMATPHBAJIHCH BHE
B3aHMHOH CBSI3M, KaK CaMOCTOATEJBHBIE CHCTEMBl. Mexxay Tem
9KOHOMMYECKHE, COLMAJIbHbIE, TeXHOJOTHYECKHe H GHOJOrHYecKue
NPOUECChl CTOJb TECHO B3aMMOCBS3aHbl, YTO B HAYKEe BO3UMKJA
OGbeKTHBHAsi HeOOXONMMOCTh PACCMATPHBATD COBPEMEHHOE NMPOH3-
BOJCTBO KakK (DYHKIMOHHPOBAHHE CJOMKHOH NPUPOIHO-SKOHOMHYE-
CKOJ1 CHCTEMBI, & He MPOTHBOMOCTABINATL SKOHOMHUECKYIO H HPHPOJ-
HYIO Cpely Apyr npyry.

H3sBecTHo, uto npHponHbie cucTeMbl 06JafAI0T CHOCOGHOCTHIO
CaMO04UILaThCsl, CAMOBOCCTAHABJANBATLCS W Pa3BUBAThHCH. 3anaua
3aKJI04aeTcsi B TOM, YTOObl He MPEBHIILATh TOrO YPOBHS 3arpsia-
HEHHUA, TOC/€ KOTOPOro NPHPOJIHBIE CHCTEMbl TEPSIIOT CMOCOGHOCTD
K CaMOBOCCTaHOBJIEHHIO, Aerpagupyior ¥ norubaior. Ilpobrema
COCTOMT B OIpeleJIEHHH JONYyCTUMOH MepH 3arpsidHenus. Paumo-
HaJIbHOE HCIOJb30BAHHE TNPUPOJHBEIX PeCypcoB HOJMKHO obecre-
UUBATh FAPMOHHUHOE Pa3BUTHE SKOHOMHYECKOH M 3KOJOTHUYECKOH
CHCTEM. :

AHanus NpUUYMH OTPULATENBLHOTO BJHMSIHHSI IOPHOTEXHHYECKOM
IeATeJbHOCTH Ha MPUPOIHble CHCTEMBI IOKA3LIBAET, YTO HETaTHB-
Hble 3 (PeKThl 00YCNaBIMBAIOTCS KAYECTBEHHBIM PA3/MuieM KpPYro-
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o6opora BeniecTBa B XO3SCTBEHHBIX CHCTEMAX MO CPaBHEHHIO
C eCTeCTBeHHbIMH cHcTemMamu. B npuponHbIX cucreMax Kpyro-
ob6opor BeuiectBa 6osiee 3aMKHYT. B X03HCTBEHHBIX K€ CUCTEMax
YTHJIH3UPYETCsl JiulIb He3HAuuTeJbHAasi 4acTb NPHPOAHOrO Belle-
cTBa, a GOJsbllasi ero 4acTh Bo3Bpallaercsi B 6nocdepy, HanesleH-
Hasi B MpoHECce NMPOH3BOACTBA HOBBIMH, Kak NPaBHJIO, BPEXHBIMH
(PU3UKO-XHMHUYECKUMH CBOHCTBaMu.

Bri6pochl npou3BOACTBA SABJSIOTCS] PACTOUHTENBCTBOM NPHUPOL-
HHIX GorarctB. Hampumep, B uBeTHOM meTamaypruu okono 99%%
Bceit 100piBaeMOil 'OPHOH MacChl YXOAMT B OTBaJbl H «XBOCThI»
oforamenusi, KOTOpble 3aHUMAlOT OoJIblIHe TePPUTOPHHM, 3arpsis-
HSIOT PYyYybH ¥ pEKH, OTPaBISHOT MecTHYIO ¢ayny u ¢Jopy.
CiepoBaTesibHO, OCHOBHAsE NpUYHHA
OTPHHATENBHOIO BO3JefiCTBHA IPO-
U3BOJCTBAa Ha WPUPONHYIO Cpery
COCTOMT He TOJIBKO B pocTe MacllTa-
0OB NpPOU3BOACTBA, CKOJbLKO B He-
COBEPILEHCTBE €r0 TeXHOJOIHH.

Pa3paboTku mo oxpaHe W yJyu-
LIEHHI0 €CTEeCTBEHHOH cpellbl JOJIK-
HBbl CIIOCOGCTBOBATbL YCTAHOBJICHHUIO
IHUHAMUYECKOT'0 SKOJOTrHYecKoro pas-
HOBECHS] B CHCTEME 4YeJOBEK—IIpH-
poaHas cpeja.

[lo MHEHHI0 COBETCKHX 3KOHO-
MHCTOB, pa6oTy NpPOMBIIIJEHHBIX
NpennpusTui  HeOOXOAUMO ONEHH-
BaTh He TOJBKO MO NOKa3aTelsM

HWepan Apxunosuu KysHenos ce6ecTOMMOCTH TPOLYKUHUH U npous-

(1899--1938) BOJIUTEJNILHOCTH TPyJa, HO TakKe Mo
KpynHblii  yYeHblH, OpraHH3aTOp Ko3(p(puMeHTy MNOJAe3HOr0 HCIOJb-
NOATOTOBKH TOPHBIX HHXKEHEPOB  30BAHMSI CHIpbAl ¥ KOY(PQULMEHTY
pyamoit C“elg;aﬂb::c‘f; ?e Aggg' 3arpsisHCHUA NPUPOJHON Cpesnl.
g‘;‘ég‘;gﬁ T o Onp{ﬂemﬂm Hcnoab3oBanne B npakTHKE [oC-
rpaHdL, Kapbepos H MPOH3BOAH- JieJHHX JOBYX KpPHTEPHEB 0co6EHHO
TeJPHOCTH pyAHuKoB. OcHoBHOH — HEOOGXOAMMO B yCJIOBUAX OTpache-
1pya — «OCHOBHHE pacdetsl OPH  porg  mpou3BoAcTBa.  Beeobuiue
pa3p36°T§f{”gﬂ(ﬂf’g§2)Mecmpw‘" B3aHMOCBA3H B NPUPOJE JHKTYIT

. Heo6X0IMMOCTh KOMIWIEKCHOTO MO/1-
X0lla K HCIMOJb30BAHHIO H BOCCTA-
HOBJIEHHIO TTPHPOHBIX pecypcoB. Ha
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Jiesie Xe MoKa OCYIUECTBJAIOTCS TOJbKO OTpacieBbie npeobpasoBa-
HUs1 MPHPOAHOH Cpe.ibl, KOTOphle 00YCIaBJAMBAIOT MacCy OTXOLOB,
a ux o00e3BpeXHBaHHE TMOIJIOLIAET OrPOMHBIE CPEACTBA H He
BCcerga naet Oxuaaembifl aQ¢exr.

B ycioBusix HayyHO-TeXHHYECKOH pEBOIONMH OCOGYIO 3HAUH-
MOCTh MMEIOT 00OCHOBaHHsI Te0IKBHBAJIEHTOB, CIIOCOOHBIX KakK Gbl
BO3MECTHTb NPHPOJI€ BEINECTBO ¥ JHEPTHIO, H3BATLIE H3 HEE YeJO-
BekoM. HoBasi reocucrtema, cosgmaBaemasi 4eJOBEKOM, JOJKHA
ObITh 5KBMBAJIEHTHA NPeNbIAYIEH M0 SHEPreTHYECKOMY MOTEHHMA-
Jly, MO COCTaBy, MO Macce BelecTB, MO WHTEHCHBHOCTH MPOLECCOB
B3aumMooOmeHa ¢ okpyxamouiell cpepoil. ['eoskBuBanenth (nocse
HX H3YY€HHsl) OTKDBIBAIOT NMyTh K MNPOTHO3Y MOCJAEACTBHE HHXKe-
HEPDHOH NEeATeJBbHOCTH 4EJ0BeKa.

Hapyuwenue 3emMHO# KOpbl
NpH rOPHOTEXHUYECKOH NEATEeJIbHOCTH

... NPOTUBHUKL COPHOZO Oenl GpeYMeHTu-
pyroT Tem, uTo, Oeckare, poiToem pyo
OnYCTOWOIOTCS NOASL, ... U3-30 pyoHu-
K08 ... avlpybaiorca seca u powyu, ubo
Onn  nodsemusix coopydcenuti, 20pHLLX
ycrpoiicts, naaeku pyder 6e3 KoHya Tpe-
byercs Jepeeo. A aetpybroii Aecos u pouy,
KpoMme TO20, pa320HAIOTCS NTUYbL U 368epU,

v U3 KOTOPLIX MHO2UEe CAYIAT 4Henoeexy
npesocxodnotl u exycroid nuweil. Ilpo-
meleKa pyd, oTpaeans pyueu u pexu, you-
euer uAl npo2oHseT polby.

I'. Aepuxkora (1494—1555)

= - a3BUTHE T'OPHOAOOBLIBAIOLLEH MPOMBIIIJIEHHO-
P CTH TNPHBOAUT K H3BATHIO H3 [PUPOJHOIO
Kpyroo6opora 3HAUYWTENbHOIl YacTH MNOBEPX-
HocTH 3emiid. llpuuem Hepenko H3bIMalTCs
Y4acTKH, KOTOpble MOrju Obl C ycnexom uc-
MOJb30BATBCA B CEJBCKOM XO35iHCTBe.
Haubosee 3HauuTesbHbie HAPYILIEHUS 3€M-
HOH KOpBl Pa3BHBAIOTCSI NPU OTKPHLITOH paspaborke MecTOpoxKe-
HHI: YHHYTOIKAETCs1 PACTHTEJNBHOCTb, NMPOHCXOAHT OCYlIEHHE BO-
IOeMOB, OTBOZ peK H pyuneB. Ilosromy 30Ha BAHSIHUS rOPHOTEX-
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HUYECKOH JeATeJIbHOCTH pacnpOCTPaHsieTcsi HA 3HAYMTENbHO GOJIb-
Lylo miaouanb, 4eM oTpabaThbiBaeMblil y4acTOK MECTOPOIKIECHHS.
O61beM BCKPHILIHBIX paboT 3HAYHTEJNBHO NpeBblilaetr 06bemM MoJes-
HOro uckomnaemoro. Ilo mporHozam crenuagnucToB, obliuil o6beM
BCKpBIIHbIX paGoT B cTpane B Oauxkaiiiiee BpeMsi JOCTHTHET
14 mapa. v B rog. B 19756r. B CCCP u3 Henp ObLIO H3BJEUEHO
npubIM3HTENBHO 8 MAPJ. T MOPOLEI, HCINOJb30BAHO JKE B KauecTBe
KOHEYHOI'O TMOJIE3HOI'0 MPONYKTA JHIIb OKOJO JBYX MpPOIEHTOB.
OcranbHOe VIO B OTBAaJbl, 3aHAIB MNMOJE3HYIO MIOLUAAb, 3arpss-
HSIsl OKPY2KaoLyIo cpeny. Bee 310 roBOpUT 0 TOM, 4TO KOMIJIEKCHO-
MY HMCHOJb30OBAHHIO CHIpbsi HE VJeasieTcsi AOKHOTO BHHMAaHHS.

[Tonzemuan n06biya TOJE3HBIX HCKOMAEMBIX MEHbLUE BJHAET
Ha MOBEPXHOCTL 3eMHOH KOphl. OJIHAKO NpH NoJ3eMHO# pa3paboTke
B HeIpax CO3AAI0TCA MyCTOThl, KOTOpHIE TIPH ONpefe/eHHBIX TOPHO-
recJIOrHYeCKHX YCJOBHSIX MOryT BLHI3BATh NMPOCEAHHS H MPOBAJbI.
I'opHas Macca u3BJ€KaeTcs U3 IUAXT H PYAHUKOB Ha MOBEPXHOCTD.
B uwactHocTH, TOBKO B J{oH6acce eXXeroJHo NOAHMMAIOT Ha-ropa
okoJI0 10 MJIH. T MYCTOH NOPOJABI.

Takum 06pa3oM, ropHOTEXHHYECKasi NeATelbHOCTh MOYTH BCer-
Jld MPUBOJMT K HEXeJjaTeJbHbIM H3MEHEHHSIM NPHPOIHOH Cpellbl.

OTHunTeNIbHOH 0COOEHHOCTHIO FOPHOAOOBIBAKOILEH TMPOMBIL-
JICHHOCTH $IBJISIETCS1 TO, YTO OHA OTUYKjA€T 3eMJII0 BO BPEMEHHOE
nosb3oBanre. B «OcHoBax 3emesibHOroO 3akokopateisctBa CCCP
M COIO3HBLIX PeclyGJauK» CKa3aHo, YTo NpejNpHsTHs, OPraHu3aliu
U yupexjieHusi, paspabarbBapliie MeCTOPOXKIEHHS] MOJE3HbIX
HUCKOMAaEeMbiX OTKPBITHIM HJIH MOJ3eMHBIM €MOocOOOM Ha MpelocTaB-
JIEHHbIX MM BO BpPEMEHHOE TMOJb30BAHUE CEJIbCKOXO351HCTBEHHBIX
3eMJISX WJH JIeCHBIX YrojbsiX, 00si3aHbl 3a CBOH cueT NPHBOIAUTH
9TH 3eMeJibHble YYAaCTKH B COCTOsIHHE, MPHIOJHOe ISl UCIOJNb30-
BaHUsl B CEJAbLCKOM, JIeCHOM uJH DLIOHOM XO3sIHCTBe.

Bes tepputopusi CCCP cocrapnsier 2240 man. ra. Ilpuropmo
Xe IS 3eMJEHCIONbh30BaHusT TOJABKO oKoJio 20°/, noBepxHOCTH
ey, OcTalibHble YUaCTKH NPeJICTaBAEHBl TYHIPOH, TalUroil, NyCThi-
HSIMH, ropamu. DwicTppili poct o6beMa n06LIUM TMOJE3HbIX HCKO-
naeMplX MPHBOJUT K TOMY, YTO Y HAC €XerojlH0 M3 HapORHOXO-

351iCTBEHHOIrO 060pOTa U3BIMAIOTCS IECATKH ThICAY FeKTapoB 3eMJIu.

HeratnBHoe BJiHsiHHE T'OPHOTEXHHUECKOH JEATEJbHOCTH MOXKET
6bITh CBeJICHO K MUHHMYMY JULIBb NPH PEKYJbTHBAIME HAPYIUCHHBIX
zemesib. O[HAKO PALHOHAJLHOE BOCNPOU3BOACTBO MPHPOAHBIX
pecypcoB craHeT TNO-HacTosilieMy JAcHCTBEHHBIM TOJBKO TOrJa,
KOT[la OHO GyjeT NMOAKPENJIeHO COOTBETCTBYIOIIMMH 3KOHOMHYECKH -
MH CTHMYJIAMH.
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Onna M3 NpHYMH HEYNOBJIETBOPUTEJBLHOIO MOJOMKEHUsI JEJ MO
OXpaHe NMPHPOIbl COCTOMT B TOM, 4TO CJ1a00 HCMOJb3YIOTCH YKOHO-
MHUYecKHe cTHMyJbl. Hampumep, npu paspa6oTke MeCTOPOKIAEHUH
HE MPHHUMAETCA B PacyeT, CKOJBKO U KAKOH 3€MJIH OTBJIEKAeTCH
OT CEJIBbCKOrO XO3fIHCTBAa. 3eMJIst AJsl NPENNPUATUS HHUEro He
CTOUT K HCKJIIOYAETCsl H3 9KOHOMHYECKUX pacueToB. Ce6ecTOMMOCTD
NPOLYKUHH TPEANPHATHA HCKa)KaeTcsi. MexXIy TeM IJisi rOpHOLO-
OblBalOlleHl MPOMBIILJIEHHOCTH HEPENKO OTUYKAAITCA MJIONOPOL-
Hble YYACTKH 3eMJIH.

HecmoTpsi na mpoBogumble MenHOpaTHBHBIE PaGOTHI, CEJABCKO-
XO35IMCTBEHHbIE YIOJbsi B CTPaHe COKpallaTcs. Tak, eciu
B 1960 r. Ha KaX0T0 XKHUTE/s1 CTPAHBl IPUXOLUIOCH Gojlee reKTapa
nawH, 70 B 1974r. — ump 0,89 ra. lsis TOro 4tobpl 3emJis
W He[pa HCMOJb30BAINMCh PalHOHAJNLHO, HEOGXOILMMO NpPU OLEHKE
paboTel npennpusituil 06513aTENbHO YUHTHIBATh, KAKOE KOJHYECTBO
3eMJIH OHM OTBJIEKAIOT IJIA CBOEH NeATeNhHOCTH H CKOJBKO B
NEACTBUTENLHOCTH HCIOJb3Yercsl. YuacTKaMm 3€MJH, OTBOIHMBIM
NPEANPUATHSIM, HY2KHO JaBaTh S3KOHOMHYECKYIO JEHEXKHYIO OLEHKY.
9TO NOCTaBHT NPOMBIILIEHHBE TPENNPHUATHS, COBXO3bl H KOJXO3bI
B paBHble 3KOHOMHYECKHE YCJIOBHS.

BiinsinMe ropHbIX NpeanpUsiTHII HA 3arps3HeHHe
NPUPOJHBIX BOJ

Bascnediwue desa wacro sasucar or se-
wed, Kajcyuuxcs HUYTONCHbIMU, NO3TOMY
Hado 6biTe OCTOPOICHBIM U BOYMUUEOLM
oasce 8 Maiblx Oenax.

Ppanuecko 'suuuapounu {(1483—1540)

a3BHTHE MPOMBIJEHHOCTH W TOPONOB TECHO
CBfI3aHO C UCMOJb30BAHNEM BOIHBIX PECYPCOB.
Ha teppuropuy cTpaHel oHU pasmelieHbl He-
pasHomeprOo. Ha poso eBponeiickod wyactw,
TI€ TpoKHBaeT OKoJo 75%, HaceneHus, TpH-
‘xonutes gqub 22%, peunoro croka. K tomy
JKe 4acTh peK 3Jlech 3arpsi3HeHa.

Iox 3arpsisHeniieM NpPUPONHBEIX BOJ MOHUMAIOTCA (DH3HUECKHE,
XMMHUYECKHE U OHOJIOTHYECKHE W3MeHEeHHs] KauecTBa BOIbl, KOTOPhIE

S Gy
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JIEJAI0T €€ YACTHYHO MJH TOJHOCTHIO HENPHIOZHOH IJsi HCMOJb-
30BaHUA.

HapyuieHusi BogHoro 6ajanca M €CTECTBEHHOTO pexHMa I0-
BEPXHOCTHBIX H [IO3€MHBIX BOJ BHI3BIBAIOTCS KaK MOCTOSTHHBIM
pocTomM BojonoTpebJeH s, TaK H XO3HI7'ICTB€HHOI7'I IeATeNbHOCThIO
yesioBeKa (CO3/1aHHe BOJOXPAHH/INLIL, 3aCTPOHKA 3eMENIbHBIX y4acT-
KOB, pa3paboTKa MOJE3HBIX HCKONaeMblX, COPOC MPOMBIILIEHHBIX
H OLITOBLIX CTOKOB).

YpoBeHb TPYHTOBBIX BOJ B Tpeeax MNPOMBILIJIEHHbIX Mpel-
NpUSITHE W FOPOAOB 4acTO Hapyluaercs. B 3aBHCHMOCTH OT KOH-
KPETHBIX YCJOBHI OH MOKeT ObiTh Bbilli€ WK HHKE €CTeCTBEHHOIO,
4YTO BHI3LIBAET PSiJl HEXKEJATEJbHBIX ABJAeHunit. Hanpumep, upeamep-
HOe TMOBLIIIeHHE YPOBHsS TDYHTOBBIX BOJ OCJOXKHSIET YCJIOBHSA
CTPOMTEJIBCTBA, HAapyllaeT HECYHlyl0 CHOCOOHOCTh TPYHTOB, YCH-
JMBaeT pasBuTHe Kapcra W onoashedl. C apyroil CTOpOHbI, MOHHU-
JKeHHe YPOBHsi TPYHTOBBIX BOJ 3a-
TpYIHsieT BOjJOCHAOXKeHHe, OKa3h-
BaeT nebJjaronpusTHoe BO3neHCTBHE
Ha oKpyxapiyo cpeny. Huantean-
HbIH JPEHAX BOIOHOCHBIX TOPU3CH-
TOB NPHBOAUT K HAPYIUEHHIO THI-
paBAMYECKOr0 M I'POXMMHYECKOIo
PEXHMOB TNOJ3EMHBIX H MOBEPXHO-
CTHLIX BOJI B paloHax MecTOpOK-
JICHHH.

Jijis onTHMH3aUHE YPOBHS IPYH-
TOBBIX BOJL IMPHXOAUTCH B OJHHX
cIy4yasix co31aBaTh CHCTEMBI Jipe-
HHPOBaHUsA, B JADYIHX — NPH OIpe-
JIeJIEHHOM TeOJOTHYECKOM CTPOCHHH

TePPUTOPUH — THOBTOPHO 3aKauyu-
Anexcannp HpanoBuu CTelneHKO BaTh HCNOJ/Jb30BAHHYIO BOLY B BOJO-
(1889—1966) HOCHbl€ T'OPU3OHTBEI, yTOOH B IPO-

ArTOp MeTOOB ONpeJieJieHus rpa- necce I/IH(bI/IJIpraul/II/I OHa BHOBb

MM KapbepoB, Kpylumii rophbl  craja npUrofHoit Ajis ynotpebue-
urkenep.  OcHOBilble  TPYyIBL:

- HHs.
«OnpenenedHue MnpelesbHON  TJy- _
6;11—115 tapbepa» (1929); «Paspa- Kapnepul u o6oratutesnbhbie Ga6
GoTKa enesHeX pyA B Kpuso- DHKH 3arpsi3HsiloT Kak NOBEPXHOCT-
poxbe» (1929) iple, Tak H monazemHble Boxel. Ha-

ipuMep, TNOA3€MHbIE BOjbl [0 MO~
1aflaHKsl B Kapbepbl OCbIYHO Xapak-
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TEPU3YIOTCH MOUYTH NOJHLIM OTCYTCTBHEM B3Becell, HH3KOH MHHe-
pamusanuedi (1o 1r/1), yMEepeHHOH JKECTKOCTBIO W BIIOJIHE MPHIO-
Hbl [J1 NMUTHEBOTO ¥ TEXHWYECKOr'0 BOJOCHaGKeHusi. ONHAKO NpH
CYIECTBYIOIIMX CNOoco6ax peryJHpOBaHHs CTOKA KapbepHbIE BOMIbI
3arpsI3HsIOTCSt B3BEIEHHbLIMH YacTHHAMM, XUMHYECKH W Oakre-
pHabHO.

Crenenb U XxapakTep 3arpsi3HeHHs] NMPUPOAHBIX BOL CBS3aHBI
C OCOGEHHOCTSIMM [eOJOrHYECKOr0 CTPOEHUSI MECTOPOMKIEHHS,
CBOHCTBAMH MOPOJ, AKTUBHOCTHIO HMX B3auMOIeHCTBHS ¢ BOMOH
(cTenenpr0 MX paspylleHusi, CKOPOCTbIO PA3MBIBA), KOJJIOHUIHO-
XMMHYECKHMH CBOHCTBaMu. 3aKOHOMEPHOCTH 3arpsi3HeHus IPHPOJL-
HbIX BOJl H3YYeHHI elle HeJOCTaTOUHO.

3arpsisHeHyde aTMocgepbl

Kro dopoocur konyom,
TOT OCMOTPUTEACH 8 HauQAe.

fnouckan noezosopra

ray0jeHne KapbepoB, HHTEHCH(DHKALHA TeX-
HOJIOTHYECKUX TPOLECCOB CMOCOOGCTBYIOT YCH-
JICHHIO BBIIeJIEHUI B aTMOC(epy TOKCHUHBIX
rasoB ¥ MbLJIH.

PaccmMoTpuM uCTOYHMKE 3arpsi3HeHusl at-
Moc(epsl IPH OTKPHITOH paspaboTke MecTo-
POXKJIEHHH TNOJNE3HBIX HCKOMAEMBIX.

1.TIpu wapoiieynoM GypeHuH HHTEHCHBHOCTD BbIIEJEHHS MbLIH
kos1e6/1eTC B INUPOKMX mnpermesiax — oT 60—140 mr/c (npu cyxmx
neIeyaoBuTeNsAx) 10 4—6mr/c (B ciyvyae mpuMeHeHHs1 BOJO-
BO3/AYIIHOH CMeCcH).

2. IplneBbIIeICHNE TIPH 5KCKABallMM B 3aBUCUMOCTH OT (hH3H-
KO-MeXaHMYeCKHX CBOHCTB OTGHTOH TFOPHOH Macchl ¥ pexuMa
norpysku cocrabssier 30—40 mr/c.

3.Ilpu TpancmopTHpOBaHUM TOPHOiI Macchl aBTOCAMOCBAJIaMH
HHTEHCHBHOCTDb BBIJIe/JTCHHS] IbUTH HA KapbePHBIX NOPOrax 3aBHCHT
OT COCTOSIHMA JIOPOKHOTO TOKPHITHs,, CKOPOCTH JIBHXKEHHSI aBTO-

TpaHcnopTa, NPHMeHseMbIX CIOCOOOB MBIENOAABJeHUsT H KIuMa-
TayeckHx ycjoBuil. Hampumep, Ha asromoporax Cu6aiickoro

Kapbepa 3anblJIEeHHOCTL BO34yXa Ge3 NpUMECHEHHA CPEACTB MNblje-
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nonasjenuss  jpocruraet 60—80 mr/m®, Ha Copckom Kapbepe
40—50 mr/M®. Ha aBtojmoporax mnbulb 0o6pasyercsi BCJEICTBHE
H3HOCa JOPOXKHOTO NOKPBITHS, BBICHIIAHMST M3 Ky30Ba MEJOYH
MOpPOINbl U PYHBL:

4. MaccoBble B3pbIBHl Ha Kapbepax NEPHOAHYECKH 3arpsi3HSIOT
aTtmocdepy nblIbIO, OKHCBIO yrjepoja W Okuciaamu asora. O6pa-
3ylueecsi MPH MACCOBHIX B3pPHIBAX MbLIEra3oBoe 06GJAKO 3arpss-
HSIeT 3HAYUTeJNbHBIH 00heM armocdepbl KaprepoB. Bo Bpems B3phl-
Ba MpH CMOKOHHOM aTMocdepe B 3aBUCHMOCTH OT KoJauuectsa BB
W psija Apyrux ¢$pakTopoB 00JaKO MBbLIH H rasoB pacnpoCTPaHAETCs
na Bbicoty 60—120m. Temnepatypa o6/i1aKa 3HauyHTeNbHO NPEBbI-
[aeT TeMIepaTypy OKpy:kamouiero Bo3nyxa. Ilpu ero oxsaxneHun
rpy6oaycnepcHble YacTHUBI NBUIH HAYHHAIOT OcaxKaaThcs. B ycioBu-
six KpUBOPOKCKUX KaphepoB B OCHOBHOM OCEIlaeT MbLIb Pa3MepoM
MeHbpiie 4 MKM. KonileHTpamssi nblJid B nbuiera3zoBoMm obJjake
yepe3 30—60 ¢ mociie B3pbiBa Ha pacctosaHui 30—40 M oT B3op-
BaHHoro 6goka cocrabiasier 600—5000 Mr/mM2. YoeanHBIH BBHIXOL,
nbin Koaebsercss ot 0,027 mo 0,17 kr/m® ropHo# ‘Macchl.

[Mpouecc pacceuBaHusi NBLIErasoBoro obJjaka mnpH rayb6HHAX
kapbepoB 100—160M mpoTekaeT CpaBHUTENBHO OBICTPO, B Teye-
Hue 5—25 mug. D10 OOGDBSCHAETCS TEM, YTO Mbliera3oBoe 06J1ako
NOJAHMMAETCA JOCTATOYHO OLICTPO M MONajmaer B 30HY NPSMOTOY-
HOrO NOTOKa BO3OYXa.

ITocne pacceuBanusi o6aaka cojepKaHue IMbIM B 30HE B30P-
BaHHOrO 6JI0KA He MPEBBILIAET NMPeaeIbHO JOMYyCTHMOH KOHUEHTpa-
upu. [TosTomMy npu CyliecTBYIOLIMX IyOHHAX KapbepoB elile HeT
0CTPOil HeOGXOAUMOCTH B HCKYCCTBEHHOM PacCceMBaHHM MBLIEraso-
BOro 06JaKa Mnocje MaccoBOro B3pbiBa. UTO ke Kacaercst siflOBH-
TBIX T'a30B, OCTABIUMXCsA B OTGHTOH rOpHOH Macce, To OHH GoJiee
JJIHTeJIbHOE BpeMsi 3arps3usoT atmochepy. Hanpumep, uepes 30 ¢
nocje B3pbiBa Ha paccrosihhu 50 M MakcuMajbHas KOHUEHTPAaLHs
CO B neuteraszopom obmake pocruraer 0,1%, NO, — 0,2%, a Bo
B30pBaHHOIl TOPHOH Macce cooTBeTcTBeHHO 4,5 u 0,025%.

5. OTBajib TaKXKe€ SIBASIOTCS HCTOYHHKOM 3arpsi3HEHHsl aTMO-
cepnl. IHTeHCHBHOE ClyBaHue MbUIM € OTBAJIOB 06bIYHO HabJI0na-
ercs NpU CKopoctd Berpa Gosee 3—4 m/c. Hanpumep, uHTeHCHB-
HOCTh MBlIenepenoca npu ckopoctd Berpa 3 mfc Ha CubalickoM
kapnepe pnocruraer 36000 mr/c. JletToM B cyxywo mnoromy Inpu
CKOpPOCTH BeTpa 3—7 M/c 3aNbLIEHHOCTL atMoc(epnl Kapbepa €o-
crapasier 1,4—7 mr/m8.
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Takum 06pa3om, TEXHOJOrHMYecKHe NpOUecChl MPH OTKPBITOMH
paspaboTke MecTOpOXKIEHHH o6yciaaBauBaioT B 6GoJsbliell WKW B
MeHbliell cTeneHN 3arpsi3HeHHe aTMocdepbl KapbepoB.

5. TOPHASl HAYKA U NIPAKTHKA OTKPbITbIX PABOT

B3aumocBsi3b HaykH, TEXHHKH, NPOM3BOJACTBA

... us ecex Oesn, Kotopoimu 00bbl8AIOTCA
dobpoin u docrolinoin nyrem 6oaeiuue
6oearcTea, Huue20 HET NoAe3Hee 20PHO20
UCKYCCTEA ...

I'. Aepukona

.
ol

/.—/ RIA LA

4 H aykKa M TeXHUKa TeCHO B3auMOCBSI3aHbl. DTY CBSI3b

clefyeT paccMaTpuBaTh KaK € TOYUKH 3peHHsi BO3-
., IeHCTBHS HAYKH Ha MPOU3BOLCTBO, TAK U C TOUKH
- 3pEHHUs1 BJHSIHHA NPOM3BOACTBA HAa HAayKy.

M CooTHOIlIeHHEe HAYKH H TEXHHKH — BeJHYHHA
S nepeMeHHasi. Kaxnas »3m00xa XapakTepusyercs
) "" +s  CBOHUM cooTHolleHHem. CornacHo akaja. b. M. Ken-
@ . % poBy, B HCTOPHH B3aWMOCBSI3H HAYKH M TEXHHKH

MOXKHO BBIZIENUTb TPU Tana*.

1. o XVII—XVIII BB. Hayka B CcBOeM pa3BHUTHE OTCTaBajia
oT TexHHKH. CBsi3u HayKu ¢ TNPOU3BOACTBOM O6bliid cjiabpimu,
TaK KakK OpYIusi, MalllMHbl ABJSUINCH BOMJOIUEHHEM HAaKOIJIEHHbIX
SMIHPHYECKUX 3HAHMI, a He pPe3y/bTATOM HAyYHBIX HUCCAEIOBAHUIL.

2. B XIX B. Hayka norousieT TexuuKy. MalsgHHOe NPOH3BOACTBO
Jaj0 TOJYOK OYpDHOMY pPasBUTHIO HaykH. [IpOM3BOILCTBEHHBIH Mpo-
LleCC CTAHOBHUTCA c(epoll NpUMEHeHUs1 HayKu, a HayKa — (YyHKuusi
NPOU3BOACTBEHHOr0 mnpouecca. HauwHaercsi atan co3HaTelbHOro
NpHMeHeHHs1 HAYKH B TNPOHM3BOACTBA.

3.B cepennne XX B. Hayka B CBOeM pa3BHTHH ONEpeaer
TEXHHKY H [PEeBPalLAeTCs B HEMOCPEACTBEHHYIO IPOH3BOIUTENBHYIO
cuiy. OHa Bo3sgpelicTByer Ha npeaMeTh! Tpyja. Pa3BuTHe Hayku

*Cm. B.M.Kenpos. Passure Gopm cBs3H MexAy HAyKOH H TEXHHKOM.
— B ku.: [lpoliecc npeBpallleHHsi HAYKH B HEMOCPEACTBEHHYIO TIPOH3BOMTENb-

Hyio cuay. M., Hayka, 1971.
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NPHBOIMT K NOSIBJEHHIO HOBBIX MAaTepHaJOB H CMOCOGOB IPOH3-
BofcTBa. YUepes HayKy MPOHCXOIMT, MO BHIPAXKEHHIO HEMEUKOro
¢unocopa-mapkeucra I'. Knayca, omyxoTBopeHHe NPOH3BOACTBA:
«Jlosisi MHTE/IEKTa, BXOMsillasi B MPOH3BOLMMLIE NDOAYKTHL, B
cpaBHeHMHM C [oJieli SHEPrHy U MaTepHaja Bee Gojiee BO3pACTaeT»” .

B HayKoBeIUeCKOH JuTepaType MMEIOTCsi TNOMBITKH BbIPA3HTDH
KOJIMYECTBEHHO B3aHMMOCBA3b MEXAY pPOCTOM HAay4yHBIX 3HaHuH
H POCTOM NPOU3BOLMTENLHOCTH TPYJa Ha OCHOBE HH(OPMAUYOHHO-
HO 3aKOHA:

rie A§ -— NpUpOCT NPOM3BOAHTEJNBHOCTH TPYAA; AJ] — mpupoct
uupopmauny; *— Ko3QphHLUHEeHT MPONOPUHOHAILHOCTH.

9710 ypaBHeHHE XapaKTepu3yeT HalpaBJeHHOCTb Npouecca pas-
BUTHSI NPOU3BOJICTBA MO Mepe pas3BuThs Hayku. ITo cBoeil CTpPyK-
Type OHO aHAJOTHYHO BTOPOMY 3aKOHY TEPMOIHHAMMKH, HO MPOTH-
BOMNOJIOKHO MO HANPaBJEHHOCTH, TaK KakK uejecoobpasHas veno-
BeyecKas IE€ATeJbHOCTh HAaMpapj€Ha MPOTHB pOCTa JerpajauHu
K xaoca. .

B ofuemM ciaydae pasBuTHE MNPOU3BOJACTBA HNPOMCXOINHT Kak
3a cuyeT HapalllMBaHHs TPOH3BOACTBA (SKCTEHCHBHBIA (hakrop),
TAK W 3a CYeT MOBLIIEHHs] NPOH3BOAHMTEJNBHOCTH Tpyna (MHTEH-
cuBHHE (paktop). PoJib MHTEHCHBHOrO ()akTopa B pa3BUTHH COBpE-
MEHHOIO NMPOM3BOACTBA HENPEpPLIBHO BO3paCTaeT.

CoTHOUIEHHE CKOPOCTeHl pa3BHUTHS HAyKH, TEXHHKH, MPOH3BOL-
CTBa B YCJOBHSIX HAYYHO-TEXHHYECKOH DPEBOJIOLMH MOXKET ObiTh
NpeNCcTaB/I€HO B BHIE

dl S dT> dpr

at dt at

rne I — nayka; T — Texuuka; P — npousBoicTBo; { — Bpemsi.
DTa 3aBHCHMOCTb XaPaKTEPH3YeT ONEPEKAIILYI0 POJIb LyXOB-
HOro (akropa no OTHOLIEHHIO K MaTepuajibHomy. C Apyrod cro-
POHBI, POJib NPOM3BOACTBA MO OTHOLIEHHIO K HAyKe MOXKET BhIMVIfA-

IeTb U TakK: dP> d_T i[_
adt dt~ dt

J

- r

* . Kaayc. KuGepHernka u oGmectso. M., Ilporpece, 1967, c. 141.
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IpuBenentrie GOpPMyJbl NMOKA3BIBAIOT Pa3Hble CTOPOHBI CJOK-
HOTO H NPOTHBOPEUHBOrO B3aWMOLEHCTBUSI HAYKH, TEXHUKH, POH3-
BOJCTBA.

Poct npoussoautenshoct Tpyna u adekTHBHOCTH MPOU3-
BOACTBA B OCHOBHOM 3aBHCHT OT YPOBHSI NPHUMEHSEMOH TeXHHKH,
TEXHOJIOTHH H OPraHM3alu¥ NPOHM3BOACTBA.

Hocnesoenuniii mepuon B CCCP xapaktepusyercsi, B umncie
npounx ocoGeHHOCTel, OYpPHBIM Pa3BHTHEM ABTOMOGHJECTPOEHHS.
ABTOCaMOCBAJIEl HAYaNM LIMPOKO BHEIPATHCS B NPaKTHKY OTKpbI-
ThIX paboT, Iue 10 3TOro ualie NpHMEHAJIH 2KEJIE3HONO POKHBIH
Tpaucnopt. OGHapYKUI0Ch, YTO MAPaMETPH KaphePOB, CHCTEMb
pa3paboTKn He NAIT BO3MOXKHOCTH MNPOSIBAATHCH JYYIIMM Ka-
uecTBaM apTOMallMH. Hauasics mepHos MOMCKOB HOBBIX pellleHil,
u B 1959r. 6hsia cosnana HoBasm cucteMa paspaboTKu nonepey-
HBIMH 32XO0[KAMH, XOPOILO NPUCNOCOOJIEHHAR K IIPUMEHEHHIO aBTO-
TpaHcnopra. Ouenb GuICTPO oHa mno-
Jiyuujia IIHPOKOe pacrnpocTpaHenue.

Bonpmas wacrs tepputopun Ha-
lle# CTpaHbl PACHOJNOXKEHA B ceBep-
HBIX padoHax, KOTOphe BecbMa WH-
TEHCHBHO OcBauBawTcs. Ecrectsen-
HO, YTO JJIA paspabOoTKH CeBepHBIX
MECTOPOXKIEeHHI cHauana HcrnoJib3o-
Baluch yKe OTpabOTaHHBIE B cpel-
HEKJTUMAaTHUCCKHX palloHaX MeTOMbl
U CPelCTBA NPOM3BUACTBA TOPHBIX
pabor. Ho oueHb CKOpO BO3HHKJO
MHOFO CePbe3HBbIX, YHCTO CEBEPHBIX
npobsaem. [lorpeGosanach paspa-
60TKa MeTOmOB 6OpLOB CO CHEX-
HbIMU JIaBHHaMH YW 3aHocamu. Bos-
HHKJAa HEOGXOMUMOCThE BHIIOJHATH Bopuc INerporry Borosot i
MamvHbl H MEXaHu3Mbl B CIllelualb- (1890-—1964)

HOM CE€BEDHOM BapHaHTe. OcHoBatesb HAayuHOH WIKO#: 13

FosaBuaucek Takxke npobJieMbl B OTKPuTO#H  paspaGotke -
BBIGOpE CNOCOGOB BCKPHITUSI W cuc- — MECTOPOXIeHni. OcroBmme

Ipl: «OTKphIThE paGoThI» (34"
TeM paspaboTku. Tax, Ha anaru- «llesecooGpasusie rpanms.::
TOBOM  Kapbepe «LlleHTpaJibHbiii» KPBITbIX paGoT» (19543
koMGuHaTa «Anatur» BCKphITHE Obl- T

1
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JIO OCYLIECTBJIEHO BEPTHKANbHBIMH IIECTHCOTMETPOBBIMH PYyAOCTyC-
KaMu. B yC/IOBHsIX YMEPEHHOIo KJIuMaTa pyAa TOL NEHCTBHEM
CHJIBl TSIKECTH YCTEIUHO TMPOXOAUT K BBITYCKHBIM OTBEPCTHIAM.
B ycioBusix Xe 3anofisipbsi BCIEACTBHE CMEp3aHHsi pyJbl CTaJH
BO3HUKATb «MpOGKH», paboTa PyAOCTyCKOB Oblia HAapyLieHa. Io-
HagoGHJOCh BA NOAa HCCIeI0BAHHA B HECKOJNbKHX MHCTHTYTaX,
noka He GbliM paspabOTaHbl METOAbl YCTOHYHBOH SKCIyaTallH
pynocnyckos. [lorpe6oBajiock TaKxe NpH ONpPEACICHHH TapaMeT-
pOB cHcTeM pa3pabOTKH M HANpaBJeHHsl pasBUTHH rOpPHBIX pa6or
YUHTHIBATH HATpABJEHHE H WHTEHCHBHOCTH METEJIEH.

B 061eM MOXHO CKasaTh, YTO KOTAa pa3BHBaeTCs MPOU3BOI-
cTBO u pacumpsietcsi cpepa NPUMEHEHHS] H3BECTHBIX METOJIOB,
T0 HE BCEr[a SICHBI MOCJEACTBHsI 3TOr0 paciinpeHusi. Bo3HUKaIOT

HOBble MpoGyeMbl H TpeGYIoTCsl HO-
BhIE HCCJIEIOBaHMSI.
Hayunbie pe3y/bTaThl, TMOJYYeH-
Hple MpPH HCCJENOBAHUH [AHHOrO
06beKTa, 0BLIYHO UMeIoT 6oJiee LiH-
POKOE TpPaKTHYECKOEe 3HAUeHHe, YeM
JIeHEKHAs] SKOHOMHsI Ha 3TOM OGbeK-
te. Tak, cucrema paspabOTKH MO~
nepeyHbIMH 3aXojKamu Oblia Co3-
nana B 1959 r. st KpuBOpOXKCKOro
kapbepa LI[OK, Ho ouenb GBICTPO
pacnpocTpaHHIach Ha Apyrue Kapb-
epHl U BOLIA B MPAKTHKY MPOEKTH-
poBaHusi, OO6ecneuHB TOBbILIEHHE
* 3bderruBHOCTH pabOTHl Kapbepos
¢ aBTOTPaHCIOPTOM.
Meron ycpenHeHHsi Ko3(@uuH-
Magen Manosuu Foponetkhdt  o\ron pekprinm 1 onpenesienns pa-
(1902—1960) [MOHAJLHOIO HATPaBJEHHS] IOPHBIX

ABTOp MeTOja OTpEjiefieHHs rpa-
MMIL OTKPHITHIX - FOPHBEIX PaboT.
CreuyajuctT 1Mo TEOPHH IPOEKTH-
pOBaHMsi _ PYJHWKOB. OcHOBHLIE
Tpysbl: < TeXHUKO-5KOHOMHUYECKHE
OCHOBHl ONpEAEJIEHHsi IPaHHLBI
nHepexona ¢ OTKPBIThIX paGoT Ha
nonsemubie» (1941), «IlpoerT-
poBaHue FOPHOPYAHEIX MPEANPHs-
THit» (1949)
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paGor Obul TIpHUMEHEH Ha Kapbepe
LII'OK B 1955r. Bckope oH Hauyan
NPUMEHSITBCSl M TPH MPOEKTHPOBA-
HHH KapbepoB.

B nocjiefiHyde rofbl oueHb 60Jb-
moe BJHSIHHE Ha CrnocoObl Hccje-
JIOBaHHUSI U yIpaBJeHHs] OKa3bIBAIOT
6ypHO pa3BHBAIOLLHECs] MaTemaTH-
yeCcKHe MeTOj[bl MOHCKOB ONTHMAaJb-

HbIX pelleHHH. 3jech Hy>KHO.HMeTb B BHIY, YTO FOpHbBle OGBEKTHI
OuYeHb CJIOXKHBL M TJIOXO TOAAZIOTCS CaMblM COBEpIIEHHBIM Mare-
MaTHyeckuM onucaHusiM. CocTaBiieHHAs! AJisl OQHOTO MeCTOPOXAe-
HHUSl 3KOHOMHKO-MaTeMaTHyecKasli MOAeJb He TNOAXoauT, 6e3 cy-
IIECTBEHHLIX TlepeJesiOK, ISl APYTHX MecTOpoXjaeHuil. B nmpouecce
dopmanusaunn 3aaaun Neiaercsl ueJblil psif AOMyIEeHHH U ynpo-
[IeHH}, MHOrdue (pakropnl He MOAAAIOTCS KOJHYECTBEHHOMY YUeTy.
IloaTomy pe3ysbrar pacuera He MOXKeT ObITb OJHO3HAYHBIM — 3TO
Bcerja GoJiee WM MeHee IIMPOKasi o6/acTb 3HAYEHMH.

3HaunT, HeOOXOAMMO TMPHHUMATH peEllIeHHE TOJNBKO MOCHE BCe-
CTOPOHHEro aHaju3a pe3yibTaToB pacuera. OpHol H3 ocoGeH-
HOCTell TeXHHYeCKHX HayK, B TOM uHCJe H TOpPHOH, B OTJIMYHE
oT ofiereopeTHYecKuX siBAseTcsl 6e3ycloBHas HeoOGXOJHUMOCTD
BHJaBaThk B 3aJaHHBI CPOK pelieHHe — PeKOMEeHIallHIo, KoTopasi
6yner peanusopaHa. OTBETCTBEHHOCTh 33 pellleHHEe OUeHb BeJHKa,
a ansl nojHOW OGOCHOBAHHOCTH, HAJEXKHOCTH 3TOrO pelueHus
06LIYHO HEIOCTAET MHOIMX JaHHBIX H BPEMEHH [JIsi BCECTOPOHHHX
uccnegosanuii. Ilostomy orpomHoe 3HaueHue npuobperaer ymeHue
HccliefioBaTeNisi yCTAaHOBUTH BaxkHelmue (akTopbl, KOTOpHE B
JaHHBIX YCJOBHSIX HMEIOT pellaiollee 3HaueHUe.

CoBpeMeHHbBIHl NEepHOL XapaKTepU3yeTcsl YKPYIHEHHEM TOPHBIX
NpeANpHSATHH. DTO yBesiHuusio TpeGOBaHHS K OlLEHKE SKOHOMHYec-
KHX MOCJeficTBUi OoT paspabotku MectopoxieHuil: HyxHo toBHI-
IIaTh HafEeXHOCTb METOMOB TMPOEKTHPOBAHHS, (JIAHHPOBAHHS H
yrpaBJieHHsI TOPHBIMU paboTamH.

Tak, Hanpumep, B KpPYNMHBIX Kapbepax OrPOMHOE 3HaueHHe
npuobpeTaeT MpaBHJbHOE ONpejesieHHe HarnpaBieHUsl ¥ HHTEH-
CHBHOCTH Pa3BUTHSl TOPHBIX paboT B KapbepHOoM moJje. Heo6xo-
JUMO TaK YLyOJsiTh Kapeep, YTo6b obeciieulTh MHHUMYM 3aTpar,
MaKCHMYM BbIXOJa MpPOAYKUHH, CTA6UIBHOCTD BBIXOAA Pa3JHUHBIX
COPTOB pYJ, MOCTOSIHCTBO HX KadecTBa W T. 1. HekoTopyio anato-
rui0 970l TpobeMbl aeT 3ajada ABHXKEHHUS] ¢ HaUMEeHbLIHMH
SHepPreTHYECKUMHU 3aTpaTaMM KOCMHUEeCKOro KopalJisi cpeid CKOfl-
JIeHUs] acTepOHIOB Pa3jHYHOH MaCCHI.
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BHyTpeHHHEe 3aKOHOMEPHOCTH PA3BUTMS
FOPHOM TEXHUKM

¥ kamdoeo obowmatl csod,
Ceodl nyts, cBOU CTpEeMACHbA.

Pobepr Bepnc (1759—1796)

B o A Jisl Pa3BUTHSI TEXHHKH XapakTepHbl CleLyo-
N 1IHE€ BHYTPEHHHE 3AKOHOMEPHOCTH.
A .
&5 1. OBnasenne Bce Gosiee CHOMKHBIMH BHAA-

= N .
= MH MaTepHH: MEXaHHYECKOH, (hU3HUECKOH, XH-

& s

;i S ﬁ% MHIECKOH, 6H0n0ruq?cxoﬁ. ) .
N e : Has COBpEMEHHOH MAIMHHOH F'OPHOH TeX-
. HUKH CBONCTBEHHO ABHKeHHe K OoJiee mmpo-
KOMY HCMONb30BAHMIO (PU3UUECKHX U XUMHUECKHX MPOLECCOB, BO3-
JIeACTBYIOLIMX Ha mopojy. Tak pasBuBaloTcst (PH3HKO-XHMMHYECKHE
MeToNsl pas3paboTKH, TPH KOTOPHX pyAa B Mecre 3aJjieraHisi
MepeBOUTCST B XMMHWUeCKHi pactBOop. B KauecTBe XUMHUECKHX
pacTBOpHTeJIeH HCNONL3YeTCs BOAA, PACTBOPH KUCJOT # Iienouel,
a B KauecTBe YCKOpHTesNeH npoluecca MoA3eMHOr0 BHILeJIauHBaHN
mMeTastoB — GakrepHu. OHU YBEJIHUMBAIOT CKOPOCTb PACTBOpPEHUS
MeTaJjJIOB B JecsTKH pa3. Hanpumep, THOHOBbIe OaKTEpHH IOMO-
ralT OKHCJHTh H PacTBOPHTb COAEPKaILMECS B pYAE IKejeso,
menb. B CCCP onbiTHO-IpoOMBILIIEHHAs! YCTAHOBKA JUisi Gakre-
pHAJIBHOTO BHIIlEJaYdBaHUST MEIH AeHCTBYET Ha Il'érTﬂpCKOM pya-
HUKe. C moMowbio GakTepHasJbHOrO METOja MOXKHO H3BJeKaTb

U3 pynbl Menb, KOGaJbT, LMHK, XKEJHC30 M JIpyrue MeTaJJlH.
DUIMKO-XUMUUECKHE H MHKPOGHOJIOTHUECKHE croCo6h LOBHUM
IOJIE3HHIX HCKOMNAeMBIX BCe OoJibliue IpHOOPETAaOT NPOMBIIIEHHOE
3HaueHHEe B CBA3H € OTPAGOTKOH OeIHLIX MECTOPOKAEHHH, KOMII-
JICKCHBIM HCMOJIb30BaHHEM pPyH, BBIBOAOM JIOAEH M3-TIOJ 3eMJH,
OXpaHoM IpUpOMbI, UHTeHCH(pUKalHel ¥ aBToMaTu3aiyel npouecca
JOOLiuK. ITH METONMb HAaIM YXKe IUHPOKOE MpHMeHeHHe [pH
nobuue cepl U KaMeHHOH coqd. JloctatouHo ckasath, 4to 2/3
IPOMBILIJIEHHOH cepbl JOOLIBAETCSl MON3€MHBIM pacijiaBJeHueM

reperpeToil BOAOH.

VinTeHcuBHOCTE pa3paGOTKM MECTOPOXKIEHHH TreoTeXHOJOIH-
YeCKUMH MeTOAaMH B 2-—3 pasa BHillle, 4Ye€M TpagHIHOHHBIMH.
Taxg, cebecTouMOCTb AOOBIUH FEOTEXHOJOIHYECKHMH MeTOdaMH HHU-
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e maxtHoro B 2—3,5 pa3a, a NPOU3BOAMTENBHOCTb TPyaa
B 3—8 pa3 suie. [lpaBna, noka eme BeJIHKH TOTEPH TOJE3HOINO
HCKOMaeMoro B Hemgpax 3eMJiH.

[e0TeXHONOTHYECKHE METOAB OTKPBHIBAIOT BO3MOXKHOCTH AJIs
KOPEHHOTO YCOBEPILEHCTBOBAHHMS NOOBIYM TOJIE3HHIX HCKOMAEMBbIX.

2. MUcnosib3oBaHue TyiyGHHHBIX HCTOYHHKOB 3HEPIHH — TEIJIO-
BOH 3HEpPruH 3eMJH.

H3yueHHio M MCMOJb3OBAHUIO NIyOHHHOTO Tersa 3emJH ype-
JISleTcsl 3HAYUTEJbHOE BHHMaHHE B CBSI3H € TeM, YTO Temio 3eM-
JIM — HOBHIfi BO30GHOBJAsAEMBIH TEIIOBOH HCTOYHHK sHepruu. Temyo
3eman mwWHpoKo Henosbdyercsi B Menanaun. ¥ nac Ha Kamuartke
noctpoena [layxkerckasi reotepmuyeckasi CTaHLUS.

[lepcnekTyBsl HCNOABL30BaHUsl ryOMHHOTO Temia 3emyin o6Ha-
JexuBapoild. B noctenuue roasl ObliH paspaboTaHbl MPOEKTHI
AJisl TIPOMBIILIJIEHHOTO HCMOJIb30BaHHs TEMJIOBOH SHEPrUH 3eMJIH.
Tak, B JIeHHHIPaACKOM FOPHOM HHCTHTYTE BhLINOJHEH CJeLyIoiiui
IPOEKT JUIsl TIOJYYEHHsI ropsiueil BOAbBI B pafioHax MHOroJeTHel
Mep3sioThl. Ha onpeneneHHoM paccrosiHud B riy6e 3emyn OypsT
CKBaXuHH Ha riy6uHy 3—5KM. 30Ha MeXAy HUMH ApPOOUTCS
sHeprueil 3apsio BB. B ofiy U3 CKBaXXUH HarHeTaeTcsl XOJOAHAs
BO/A, KOTOpasl, MPOXOJsl uepe3 TPElHHbl, HArPEBAETCH B PE3yJib-
TaTe TemjooGMeHa ¢ BBICOKOTEMMEPATYPHBIM MACCHBOM, a 3aTeM
Mo APYroll CKBaxkuHe BhigaeTcsl Ha MosepxHocTb. PaccmaTtpubae-
Mast UUPKYJSILHOHHAsI cXeMa obecnedHBaeT HenpepbiBHBIH MOJO-
rpes 15—20a/c xomoguoit sogbl go I = 40-:-60°C B Teuenue
HECKOJIbKHX JECSITKOB JIeT.

3. Ucnonb3oBanne Bce OGosiee MOIUHBIX HCTOUHHKOB 3HEPTHH.
Hctopusi BappiBuateix Bemnects (BB) nokasniBaeT, uTo Ha CcMeHY
NOPOXY MPHULIH AUHAMHT, AMMOHHUT, 3€pHOTPaHYJIMT, BOJOHAMNOJ-
HeHHble BB ¥ gnp. B nepcnekTHBe HCIOAB30BaHHE B TNOPHOW 1po-
MBIIIJIEHHOCTH 3HEPTHH SIIEPHBIX 3apsiioB.

4.PocT MHTEHCHBHOCTH MpPOLECCOB. -32 MOCJHEBOEHHbIE TI'OfbI
€MKOCTb KOBIlIeH 3KCKaBaTOPOB, I'PY30N0LBEMHOCTL TPAHCMOPTHBIX
CPeCTB, MOLIHOCTh GYpOBBIX CTAHKOB, JIOKOMOTHBOB, aBTOCAMO-
CcBaZOB BO3pociH. Bece 3To mpuBeJO K POCTY HWHTEHCHBHOCTH

. pa3paboTKH MeCTOPOXKJEHHH [0JIe3HHX HCKONaeMbIX.

5. Bospacraouasi creneHb LejJeHanpaBJeHHOCTH HCIOJb3ye-
MBIX TpoueccoB. [IoCTOSIHHO mpouecchl COBEPIIEHCTBYIOTCSH, @ X
KITJl noBbiniaetrcsi. Tak, coBeplIeHCTBOBAHHE METOJIOB BeEHHSI
B3pBIBHHIX paboT HanpasieHo Ha nosbiiende KI1J1 ncnonb3osanus
3Heprud B3pblBa Ha [po6JieHHe 33 CueT YMEHBbIIEHHSI 3HEpruH
Ha ceficMHYeCcKHe KoJieGaHusl W yJapHble BO3IYIIHbIE BOJIHbL.
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6. lameHeHnne 3J1eMEHTOB, CTPYKTYpH M (YHKUMH TeXHUKH.

l'opHasi TeXHUKa B CBOEM Pa3BHTHH CMELHAJU3UPYETCH B COOT-
BeTCTBHH C TMPOLECCaMH, COCTABJSIONUMH TEXHOJOTHIO A0GHIYH
MOJIe3HEIX HCKOTMaeMblX. B ropHoM mNpoOH3BOACTBE HCHOJb3yercs
TeXHHKa 6ypoBasl, 3HepPreTHUeCKasi, SKCKaBaTOpHAasi, TPAHCNOPTHAs
U yrnpasJjieHyecKas.

Pa3BuTHe TeXHWKH HAET 10 NYyTH KaK (PYHKUHOHAJBHOMH, TakK
U TpeMeTHOH creuvafH3anud. HenpepuiBHO paciuupsieTcsi THNAX
maummH. HanpuMep, TONBKO B 3KCKABATOPHOH TEXHUKE MOXHO
BbLAEJNUTE 4YeThipe THUMA 3KCKaBATOPOB. MeXaHHuYeCKHe JIONaTH,
JparyaiHbl, MHOIOKOBHIOBLIE M POTOpPHHE 3KCKaBaTopbl. Tumax
KapeepHEIX 3KCKaBaTOPOB C pasMepHHIM PAJAOM MPSMBIX Jonar
BKJIIO4YaeT B cebsg MOAC.TM € eMKocThio KoBiua ot 0,5—1,0 no
20—50 m3.

TexHHKa 0o Mepe pasBHTHSI ycjoxHsieTcsi. Hampuwmep, BO
BpeMsl TPOBEAEHHS] MaCCOBOIo B3pblBa OJHOBPEMEHHO B3pPHIBAETCH
3a oguH npuem a0 1000 ckpakuHHBIX 3apsifoB. B sTo#l cBsisH
ocoboe 3HaueHUe npuobperaeT (akTop HaJ€KHOCTH.

TenpmeHuMel pas3BUTHS TEXHUKH SIBJISIETCS] ee [BHMXKEHHe K
apromaTH3auuu. ['enesnc mMamuH mMo¥keT GLITH MpeACTABJEH B BH-
ne cirepyioueidl cxemol. BHauane MmatuuHbl JJisi n06biuM M mepe-
pabOTK¥ pyA NPHBOJAMJNIHCH B JIEHCTBHE CHJIOH UeJIOBEKA, XKHBOTHO-
ro. 3ateM MOSIBUNIHCH MALIHHBI, HCTOAB3YIOILHE 3HEPrHI0 BETpa
U BOIHI, mapa M sJjekTpuuectBa. Y HakoHen, B XX B MosIBJISIIOTCS
UH(pOPMAUKOHHEIE MallMHbl, POJH KOTOPBIX B COBPEMEHHOM IpO-
U3BOJACTBE HENpPEpPbIBHO BO3pacTaeT, TaK KaK Bce OoJibliee 3Ha-
yeHde NpHobpeTaoT HHQPOPMaUHs U OpraHu3allusl.

TenpeHuus pa3BUTUSI rOpHOAOOBLIBAIOLIEH
NPOMBILIJIEHHOCTH

S ¢ = eXHHYECKHH [porpecc — 3TO HeNpepbiBHOE
- COBEPIIEHCTBOBAHHE TEXHHKH ¥ TEXHOJOTHH

o~

~ N NPOU3BOACTBA HA OCHOBE JAOCTHXXEHHH HAYKH.
A,y . B necsatoli nstueTke ropHoAobbIBaoan
. "/~ .  NUpOMBILIEHHOCFb pPa3BHBAETCS YCKOPEHHbI-
T - " mu Temnamu. TexHHYeckuil mporpecc ocyie-

CTBJSIETCS] 32 CYET YKPYIHEHHS] TOPHBIX Mpes-
NPUSITHH, TTOBBIILIEHHUS] JOJH OTKPBITHIX paboT, COBEPILIEHCTBOBAHUS
TEeXHOJIOI'HH, MEXaHU3alMd H aBTOMATH3aUHH NPOM3BOACTBEHHBIX
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MPOLECCOB, BOBJNEYEHHS B cepy ROObIUH MOJE3HBIX HCKONAEMBIX,
3ajleraloiuX Ha JHe MOped H OKEaHOB, COKPAILEHHS MOTEPb
MOJIE3HBIX MCKOMAeMBIX B Heipax 3eMJIH U BOCCTAHOBJIEHHS] 3eMeib,
HapyleHHLX NpH pa3paboTKe.

PaccMoTpUM OCHOBHEIE HamnpaBJieHHsl, XapaKTepHU3YIOlHE TeX-
HHYECKHH Hporpecc.

1. ITpoueccsl yKpynHeHHs! peANnpusiTUl MPOHCXOAAT GLICTPHIMH
temnamu. Tak, HanpuMmep, 'B KeJ€30PYAHOH MNPOMBIIIEHHOCTH
cpeflHsii MOLLHOCTE Kappepg B 1970r. cocraeasita © maH. T,
a K 1986r. ona cocraBur 12—13 MJH. T B TOL.

YBesinyeHUe MPOU3BOACTBEHHONH MOLUHOCTH PY/JHHUKA 3KOHOMH-
YeCKH Lejiecoo6pasHo [0 TeX TPEeAeJoB, fIPH KOTOPHIX CHHXEHHE
3KCTIyaTaUHOHHBIX pacXoioB Ha 1T pyAH He MNepeKphiBaeTcst
pPOCTOM TOralleHdsl KamuTaJbLibX 3aTpart.

OnHuM U3 BaXXHBIX HanpapJeHHil B pa3BUTHH FOPHOAZOGHIBAIO-
1€l MPOMBILIICHHOCTH ABJSIETCS] CO3JaHHE OPHO-000TaTHTENbHBIX
KoMOUHATOB, OObenuHAIOLIMX A06bluy W mepepaboTKy pyas B
OJTHOM [IPENPHSITHH.

2. Pacumipenne o6jactd mnpuUMeHEHUs] HeIpepHBHEIX [pPOIlec-
COB fIBJSIETCSl OJHUM H3 HaubGoJsiee BaXKHLIX HamnpasJieHHH B pas-
BHTHH ropHOn06bIBaoNnel NPOMBIIIJIEHHOCTH. HenpepuBHOCTE 11po-
H3BOJCTBEHHBIX TMPOLECCOB — OCHOBA ABTOMAaTH3aLHH.

K 1985r. Ha pyAHHKax IIHPOKOE PacNpPOCTpPaHEHHE [OJyuaT
UMK/JIHYHO-TIOTOUHAs] H TOTOYHASl TEXHOJOrdsl AOOLIUH CKaJbHBIX
¥ OCaJIOYHbIX PYA # MOPOJ.

3. OHUM M3 MepCNeKTHBHEIX HarnpaBJjieHHH ropHOoOHBaloILel
TIPOMBILIJIEHHOCTH SIBJISIETCS] YBEJHYEHHe [OJNH OTKPBITHX DPaboT.
B ¢BsI3H C TeXHHUYECKHM INPOrpeccOM CHHXKAETCs POJib MPHPOJHBIX
(bakTOpOB, BIHMSIOILMX Ha BBIGOpP criocob6a paspaboOTKH. JKOHOMH-
ueCcKH ©oJiee BHITOJHBIM CTAHOBHTCS OTKPBITHI crnocc6 noGuuu
MOJIe3HBIX HCKOMaeMHX. YIeJbHHE Bec OTKPHTOro criocofa pas-
paboOTKH B TNOCKefHHE JECATUJETHS 3HAYHTENbHO BO3pOC, TaK
KaK BOBJIEKAIOTCS] B 3KCIJIYaTaALHIO MECTOPOXKACHHUS] CPaBHHTENIHHO
GeqHbIX MOJIMOLEHOBBIX PYH, KENE3UCTHIX KBAPLUUTOB M JPYIUX
MOJIE3HBIX HCKOMaeMbiX.

4. YpoBeHb KOMIJIEKCHOH MEXaHH3aU¥H H aBTOMAaTH3aLMH IpO-
M3BONCTBEHHBIX NPOUECCOB HAa PYAHUKAX M Kapbepax Onpeaensiercs
KaK OTHOIUeHHe o0bema paboT, BBHIIOJHEHHBIX C TOMOIIBIO MaIlHH
U aBTOMartoB, K o6uieMy o0bemy paboT.

B ropHOpYnHOH [pOMBILJIEHHOCTH YPOBEHb MEXaHH3auMH 11po-
UECCOB XapaKTepH3yeTCsl CJEAYIOIHMH TOKa3ateasiMH: oTGoH-
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ka — 100%p; BuyTpumaxtHbii TpaHcnopt — 39%; morpyska pyasl
B Barols — 99,3%,.

OnHako yze/nbHbIH BeC HEMEXAHH3HPOBAHHOIO TPYAa OCTAETCs
eme BbicOKHM. Onepauusi 3apspkaHdsi LINYPOB W CKBaKHH,
norpyska pyzabl M3 GJIOKOB, KpemJieHHe elile HEPEIKO BHINOJHSIOTCS
BpPYYHYIO. :

T'opHopoOriBaoIasi MPOMBILL/IEHHOCTb SIBJASIETCS OJHOM H3
TPYAOEMKHX OTpaciell HApoAHOTO Xo3siiicTBa. O6 3TOM MOXHO

- CyauTh mo ToMy ¢akry, uro 35—40%, Bcex 3KCIIYyaTaLMOHHBIX
pacxoios majaer Ha OmJaTy Tpyna.

5. CoBepLIEHCTBOBAHHE TEXHOJOTHH CJelyeT paccMaTPHBATh
MO0 OTAENBHBIM BHAaM paboT.

INpouecc Gypenusi Gyner pa3BUBaTbhCsl IO NYTH HHTEHCH(H-
Kauud ¥ apTomMaTu3auuu. [lpemmyiiecTBeHHBIM BHOOM OypeHusi
Ha Kapbepax Gyzer ILapollieqHoe, a Ha MOJ3eMHBIX PYJAHHKAX — Oy-
posbie moayastoMatel THma HKP-10M wu ppyrue. Ysenuuutcs
TUNA>K GYPOBLIX CTAHKOB, MMO3BOJSIONMX OYPHTb CKBAXKMHBI AHA-
meTpoMm 106—400 MM Toj pa3znuubbIMM yrjamd K paGouel mjo-
magke. Kpome CTaHKOB MexaHHYecKOro GYpeHHS] TIOSIBATCH KOM-
6uHMpOBaHHblE CTAHKHM, B YaCTHOCTH, MIAPOLIEYHO-OrHEBOIrO 6y-
penns. Tloaywsat pacmpocrpakeHne HOBble cnocolGel GypeHus ¢
HCNofb30oBanMeM 3Heprud BB, sjekrpuueckoil sHepruy u T. L.

B o6Gnactu B3pbiBHBIX pa6oT pacumputcsi accoptumeHT BB.
Hapsiny ¢ BB Ha ammuauHoii cenutpe nosisitcsi BB Ha ocHose
HUTpOCOeAMHEeHHH. MexaHN3HpOBaHHOe 3apsiKeHHe CKBaXKUH Gy-
JIeT TPOUCXONHNTh BCJeA 3a GypeHHeM.

YcopepwencTeyercsi 5KckaBauusi. Ha kapbepax Bce wimpe 6y-
AyT MPpHMEHSITLCH OoJjiee MOILHBIE 3KCKaBaTOPbl, MOOUJIbHBIE TIOT-
Py3uHKH Ha MHEBMaTH4YeCKOM XOARYy; OYAyT CO3JaHBl MOTPY34HKH,
paboTaioiiye Ha HaKJIOHHBIX YCTYNaxX, NMOrpy304Hbie MAIUMHBL He-
NpepbIBHOIO JAEHCTBUSI IJISl CKajXbHBIX 1Opod. bBoJjee mmpokoe
pacrnpocTpaHeHHe Ha BCKpPBIUHBIX pafoTax IMoJyyaT MOIHbIE
KOMILIEKCBI MallMH HefpephIBHOrO AEHCTBHS.

IToBbiCHTCS . MHTEHCHBHOCTh TPAHCMOPTHBEIX fpoueccoB. Ha
Kapbepax MPeMMYyILeCTBEHHO OyayT HCNOJb30BATHCH KOMOHHHPO-
BaHHble BHAbl TPaAHCMOPTA: aABTOMOOUHJILHO-2KENE€3HONOPOKHBIH
v aBTOMOGHJIbHO-KOHBeHepHHIH. BynerT npoucxomuth mepeBoopy-
JXEHHe TATOBHIX CPEACTB M TMOJABHMIXHOIO cocTara. Benyiee noso-
KEHHE COXPaHHT 3JIeKTPHU(PHUHMPOBAHHBIHA TpaHCNOpT. B KauecTBe
TSFOBBIX CPEACTB, HAPSAY C 3JEKTPOBO3aMH CO CLUEeNHbIM Becom 120
n 180T, Ha EKapbepax HafiyT npHMeHeHHE 3JEKTPOBO3Bl CO
cuenHoiM Becom 240—360T M wmomHocThio 1o 9—10 ThiC. KBT.
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Byjier IHPOKO HCHOJb30BAH ABTOMOGHJBHBIA TPaHCIOPT: HA
Kapbepax cpeaHedl NPOM3BOAMTEIBHOCTH — TOJBKO aBTOMOOGMJIH,
Ha Kapbepax GoJbluofl NpOH3BOANTENLHOCTH — ABTOMOGHIIH B KOM-
6uHanMUd ¢ APYTMMH BHAaMH Tpaxcrnopra. Hapsny c¢ asTocamo-
cBajiaMH rpy3onogbeMHocTeio 25 u 45T B Oauxaiiluee BpeMms
HayHyT BBIIYCKATHCS JBYOCHblE ABTOCAMOCBAJLI I'PY30fI0bEMHO-
creio 110—1201 u 190—200 1. B cBsI3N ¢ yBesnueHHeM IJiyGHHEI
KapbepoB OydeT OCYLUeCTBJSITbCS TepeBOJ  aBTOCAMOCBAJIOB
Ha pabOTY OT 3/IEKTPO3HEPrUH, 4TO O6JErduT peleHHe npobsiembi
NPOBETPHBAHHUST KapbepoB.

[lpumeneHHe Ha Kapbepax LHKJIHYHO-NOTOYHOH M TNOTOUYHOH
TEXHOMOTHH OACT BO3MOXHOCTH IIMPOKO HCMOJB30BAaTh KOHBeiiep-
HbI TPaHCMOPT.

6. YYEBHBIN NJIAH NOATOTOBKHM MOPHOIO
UH)XEHEPA [0 CINIEUHAJIbBHOCTH 0209

3ajpauM BBHICLIEr0 ropHoro o0pa3oBaHUsi

Hayra rpebyer eceeo uenosexa, 6e3
3a0HUX MbiCAell, € 20TOBHOCTbIO 8C€ OT-
oare u 8 HA2PAOY ROAYUUTG TAMNCEAbIL
KpecT Tpe3gozo 3HAHUA.

Anrexcandp [lepyen (1812—1870)

ajlayd ropHoro o6pa3oBaHusl OIpPEAeNIOTCS
TpeGOBaHUSIME TOPHOAOOHIBAIOILEH TNPOMBIL-
.. JIEHHOCTH M TEHJEHIUSIMH ee Pa3BHUTHsL.

CoBpeMeHHOMY MPOH3BOACTBY HY2KHBI CIIe-
UUAJHUCTH  LIMPOKOro fpoguisi, TBOPUYECKH
BJrajelolie MapKCHCTCKO-JEHHHCKO#N HayKoH,
uMerome riy6okue 3HaHHSI OCHOB €CTeCTBEH-
HBIX M TPOQUJHPYIOIIMX HAyK, BJAACIIIHE METOMAAMH HayuHBIX
HcclieIOBAHUH, HaBBIKAMM JJISl CaMOCTOSITENbHON WHXKEHEPHOH H
OpraHu3aTOpCKOH paboThbl.

Bo3MmoXHOCTH mporpecca ropHo#l MpOMBIIIZIEHHOCTH OMUCHIBA-
I0TCS TOpPHOU HayKo#. Bplciiee ropHoe o6pasoBaHpe siBJISETCS
oaHo#l u3 (opM peanusalyuy NOTeHUHH ropHoil Hayku. Bor nouemy
cojiepzKaHue BriCIIero 06pasoBaHust AOJKHO MOCTOSTHHO HAXOUTh-
Csl B COOTBETCTBHU C COCTOSIHHEM €CTeCTBEHHBIX M TFOpPHOTEXHH-
JecKUX HayK.
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Bo Bpemsi 0GyueHusi B By3e CTYAEHT JOJKEH OCBOHThH OCHOBO-
noJjiaraomtid o6beM 3HAHHH, KOTOPHIH €My B JaJibHEHIeM MO3BO-
JIUT ‘CAMOCTOSITEBHO TONOJHATh CBOH 3HaHUs. «B coBpeMeHHBIX
YCHAOBHAX, KOrjla O0beM HeOOXOJHMbIX JJsi uYeJIOBeKa 3HAHHWMH
pe3ko ¥ GHICTPO BO3PACTAET, y2Ke HEBO3MOXHO [e1aTh IJIaBHYIO
CTaBKy HA YCBOEHHE OTNpeJeJeHHOH CyMMbl (hakToB, — OTMEYaAN
Ha XXV cwe3ge J1. M. bpexrep. — BaxHO NpHBHBATL yMEHHE ca-
MOCTOSITEJIBHO TIOMNOJIHATD CBOM 3HAHHS,, OPHEHTHPOBATECH B CTpe-
MHTEJbHOM MOTOKE HAay4dHOH U MOJHTHYECKOH uH(OpMauuu»™.

Vue6HBIil TJIaH MOArOTOBKH TMOPHOTO HHXKeHepa oTpaxaeT COB-
peMeHHOe COCTOsIHHE TOPHOM HayKH, TEXHHKH H TeXHOJIorHR. B xone
yueGHOro mnpolecca HayuyHble 3HAHHSl JOJXKHBI cPOPMHPOBATL y
CTyJEHTa COOTBETCTBYIOUIHE CTHIb
MBIILIEHHS], TIO3BOJSIOHEA ycrem-
HO OCYLIECTBJSATb TMPAKTHUECKYIO
JESITEIBHOCTh U BOCIPHHHMAThL HO-
Bbie [OCTHXKEHHS HAYKH H TEXHHKH.

YueGHbIll poLece npeLycMaTpu-
BaeT TAKXKe BHUIOJHEHHE CTYIeHTa-
MH 5JIEMEHTOB HCCJ€[0BaTeNIbCKOH
JEATEbHOCTH. DTo AenaeTcs s
TOro, yTo6h NpHOOILIHTL Oymyllero
crienpaNicTa K HaydHoit pabore.

CraHoBJieHHe [IHPOKO 06pa3so-
BAHHOI'O CHENHaNHCTa HEeMbICJHMO
6e3 ero o61lero KyJbTYpHOro pas-

P

3
b
|
i S
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e, sy BUTHS. BbicOKasi KyJbTypa yesoBeka
MpOSIBJSIETCS] B KYJbType €ro Mbill-
nenusi. KynbTypa uedoBeka Gasu-

Eprennfi ®omuy lenko pyercs He TOJbKO Ha YCBOEHHH JO-

(1901-—1961) CTHXKEHUH HayKW, 3HaHHi 3aKOHOB

Comerckuii yyeHnli B o6aactu JIOTHKH, Hay4HOro fO3HaHHs, HO H

[opire i Roror OB g s wiycroa,
bl
paspaboTky MeCTOPOXKIEHHH MNo- Hayka pasBuBaeT MbilLieHHE H

siesHbix  uckonaemolx. OCHOBHEE TBOpUECTBO, HO 3MOLMOHANBHBIN
TpyZbl: «OCHOBBl TEOPHH BCKPbI- MHp U€eJOBeKa (popMpre'rc;{ HCKyC-

THA Kapbepubhx nogef» (1953), ] 51 GOraTCTB KVJib-
«OTtxpriTasi paspaborka MecTO- crBom. bes ycpoenu \

pPOXKJAEHHH TOJIE3HBIX HCKoONae-
meix» (1957)

*JI.U. Bpexuer. Oruer llerrpann-
Horo Komurera KIICC v ouepeanrie 3agaun
naprei B 06JacTH BHYTPeHHe#l ¥ BHELIHEH
noauturk. J-x XXV cwespy KIICC. M,
Moautusnar. 1976, c. 93.
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TYpBl, HAKOIJIEHHBIX Y€/JI0BEYECTBOM, HEBO3MOXHO (opmHpOBaHHe
KOMMYHHCTHYECKOTO MHPOBO33pEHHs.

Bosbwiasi poib B rymMasuTapHOH MOArOTOBKe Gyayuiero cre-
quanncTa OTBOAUTCSH (akyibrery OOGIIeCTBEHHBIX MpodeccHi, rie
MMEIOTCSl  OTJEJIEHUs] HMCKYCCTBOBEIOB, KYPHAJIMCTOB, JIEKTOPOB.

HaBblki OpranusaTopckoil M OGIIECTBEHHO-TIONUTHYECKOH pa-
GOTBl CTY/IEHT MOXET TPHOOPECTH, y4acTBYsl B paboTte KoMcoO-
MOJIBCKOH W MPOQCO03HOH OpraHM3auuii, B Opranax CTyIeH4ecKo-
ro CaMmOyIpaBJjieHHsl, CTPOUTENbHBIX U CENbCKOXO3HHUCTBEHHBIX OT-
psinax. BaxHoCTh npuoGpeTeHust STHX HABBIKOB JMKTYeTCs! MPexjie
BCEro TeM, YTO COBPEMEHHBIH PYKOBOAHTENb AOJ2KEH OPTraHUYecKH
COCNMHSATE B ce6e KOMMYHHCTHYECKYIO HIEHHOCTH C ri1y6OKOi
KOMIMETEHTHOCThIO.

Hrtak, rnaBuasi neib Bbiciero o6pa3oBaHHsi COCTOMT B TOM,
YTOObl HAYUHThH CTY/€HTA yUHTHCH. DTO LOCTHraeTcst myTeM op-
MHPOBAHHUsA Y CTYLEHTA COOTBETCTBYIOLINX COBPEMEHHOMY YPOBHIO
PasBUTHA HAYKH CTUJISI ¥ KYJbTYPbl MBILLJIEHUS], HABBIKOB OpraHH-
3atopa W BOCIHTATENs TPYAALIHXCS.

BoiCliasi 1mKoJa He MOXKeT [aThb BHIMYCKHUKY 3anac 3HaHM,
JocTaTouHbi Ha BCHO XM3Hb. B Halle BpeMsi UMK/ OGHOBJEHHS
3HAHU# COCTaBJsIOT 7-—15JeT, a cpefusisi TPOAOJIKHTENBHOCTD
aKTHBHOH paGouelt usnu 40—45 ner. «Ilostomy, — nucan
akag. P.B.Xoxsos, — ofyuenye [0/2KHO HOCUTH HerpepbiBHHIH

XapaKkTep M MPOMONKATBCS BCIO TPYAOBYIO XKH3Hb» («H3BecTHsiy,
1975, 22 aBrycra).

CrpyxTypa yue6GHOro mnJjasa

HeOHBIH MJIaH BK/KOYAeT H3yYyeHHEe COPOKa JBYX
JAMCUMIUIMH, 06eCNeurBalolINX MOArOTOBKY TOPHO-
ro HHXeHepa KakK CHeNHAJHCTa MHPOKOro Mpo-
‘bunsi, mpoxoxkpeHne yueGHbIX U MPOUIBOACTBEH-
' HBIX MPAKTHK, AMMJIOMHOE TPOEKTHPOBAHUE.

' Teopetuyeckoe o6yueHne pasbusaercsi HA He-
CKOJIBKO [HKJIOB: 1) conuaibHO-3KOHOMUYECKHIA;
2) o6meo6pa3oBaTeNbHbli; 3) eCTecTBEeHHO-Hayy-
Hblll; 4) o6LIeHHKeHepHbIH; 5) npodeccHOHANBHO-

flj MKAaaHo#; 6) mpoduaupyomuit (Taban. 2).

Kax apiit LMK/ BRJIIOYAeT psifi JHUCUHUIJIMH: COUHANBHO-3KOHO-

Muyecknit — uctopuro KITCC, MapKuCTCKO-JIEHHHCKYIO GHIOCODHIQ,
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Ta6auna 2

CrpykTypa yuebHOro njaaHa no UHKJIAM

Yucno wacop no MpoueHT oT obmero

Hnxnw yueGHOMY niary | YHCJla 4&8coB
ColMansHO-aKOHOMHIeC KMl 420 8,73
O6weofpasoBarenbabiit 850 7,27
EcTecTpeHHO-Hay b} 794 16,46
OberHKeHepHEIH 715 14,82
TpodeccronanbHO~NPUKNAAHOMK 1110 23,00
Mpodumupyronmi 834 18,37
MononsxTenbHbIR 500 10,35

4828 100

[OJIHTSKOHOMHMIO, OCHOBBI HAayUHOIO KOMMYHH3Ma; 0011eo6pasoBa-
TeJIbHbIH — KHOCTPAHHBIH $I3bIK, (PH3HUECKOE BOCIUTAHME; €CTECT-
BEHHO-HAY4HbIH — BBICLIYIO MaTeMaTuky, (QU3HKY, XHMHIO; obuie-
MHXK€EHEPHBIl — HayepTaTelbHyl0 I'eOMETPHIO ¥ HHKCHEPHYIO I'pa-
UKy, TEOPETHUYECKYI0 MEXaHMKY H COIpOTHBJIEHHE MaTepHallOB,
NPUKJIAJHYIO MEXaHHKY, THJPABJHKY, 3/]€KTPOTEXHHKY, BBEIMHCIIH-
TeJIbHYI0 TEXHHKY; MpO(eCcCHOHabHO-NPHKAAIHOW — BBEJICHHE B
CTELHaNbHOCTh, MeOJOTHIO U PA3BEAKy MECTOPOXKJEHHH MOJE3HbIX
HCKOMAaeMbiX, reo/le3H0 U Mapkiuehepckoe 06CHyKHBaHHEe Kapbe-
pOB, TOpHbIE, TPAHCIIOPTHbIE MALIHHBl H KOMIVIEKCHI, KapbepHble
CTALMOHAPHBIE MAaIUMHBI M YCTAHOBKH, 3KCIUIyaTalMIO H PEMOHT
06OpYIOBaHNsl, SKOHOMHKY TOPHOH MPOMBIIICHHOCTH, OpraHH3a-
UMI0 ¥ TJAHMPOBAHHE, OCHOBbI COBETCKOro TNpaBa, MOA3EMHYIO
pa3paboTKy MECTOPOXK/IEHHH MOJIe3HbIX HCKOMaemblX, oboraieHue
¥ TepepaGOTKy HOJE3HbIX HCKOMAeMbIX, re0TeXHOJOrHYecKHe Cro-

co6bl paspaﬁoTKu MeCTOPO)KﬂeHI/Iﬁ [10Jie3HBIX UCKOIaeMblX, JEKTPO-

cHaGXKeHHe KapbepoB, MPOMbILLIEHHYIO 3J€KTPOHHKY, aBTOMAaTH-
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3aUMI0 NMPOM3BOACTBEHHBIX MPOLECCOB; MPOPUIHPYIOLIHI — TEXHO-
JIOTHIO FOPHOTO TPOH3BOACTBA, pa3pyllieHHe T'OPHBIX MOPOM, Tex-
HOJIOTHYECKHE TPOLecChl B Kapbepe, BCKPLITHE M CHCTEMBI paspa-
GOTKH MECTOPOX/EHHH MOJIE3HBIX HCKOMAEMBIX OTKPHITBIM CHOCO-
GoM, yCTOHUHBOCTL GOPTOB KaphepoB W OTBAJOB, OXpaHy TPyAa,
THAPOMEXaHH3AIHIO, OCYIIEHHe KaphepHLIX MoJiel, MPOBeTPUBAHME
KapeepoB, NMpOBelNeHHE MOA3EMHBIX BbipabOTOK, OCHOBBI MPOEKTH-
pPOBaHHSl Kapbepos.

OCHOBHBIMH BHAMH yueGHBIX 3aHSITUH B By3e SIBASIIOTCS JIEK-
UMM, TIPAKTHYECKHe W JaGopaTopHbIe 3aHSITHSl, CEMHHAPHI.

Ha camocrosiTesibhyio pa6oTy CTyA€HTOB 0 yueGHOMY TiaHy
OTBOJMTCSl He MeHee Tpex uacoB B gaeHb. OHa mpoBepsietcst ¢
NOMOLIBIO KOHTPOJIbHBIX paboT, cobeceoBaHHi (KOJJIOKBHYMOB),
JOMallHUX 3aAaHuil. B KoHHe KaXKaoro mecsina mo BCeM IUCIH-
IJIMHAM TipoBoauTcst artecrauusi. Mtor paGorel cTymenra moaso-
JIUTCSl B 3UMHEM U BeCEHHEM CE€MeCTPax B BHJE 3a4€TOB M 3K3aMe-
HOB. YueGHBIM IJIAHOM MpeaycMaTpuBaeTcsl caaya 90 3K3aMeHOB
M 33aueTOB, a TakK¥e BhINOJHeHHe .12 KypcOBLIX MPOEKTOB H pabor.

Poib camocTosiTesbHO# paBoThl B CTAHOBJEHHH CreLHANHCTa
OueHb BeJIMKA. Boulpamouuiicss oTedecTBEHHbIH €CTeCTBOUCTILITATEND
akan. K. M. bap eme cto sieT Tomy Hasaj o 3ToMy TOBOAY THcas,
4TO 1eJIb aTh B3POCJIOH MOJOMEKH HayuHoe oOpasoBaHue Jyure
BCEro JOCTUIaeTcst U sABJsieTcsl 6oJiee yCTOHUNBOR, €CliH COLEeHCTBO-
BATb CAMOCTOSITEJbHBIM 3aHSTHAM CTYAEHTOB.

Yue6a B By3e 3aBepluaeTcsi BLIMOJHEHHEM M 3AMMTOH M-
JIOMHOTO NPOEKTa — CAMOCTOSITENIbHOH paboThl CTYIEHTa, B KOTO-
poil OH J[0JXKEH TOKa3aThb CBOE YMEHHe TpPOEKTHPOBAThH TOPHOE
IpeANnpusiTHE.

B3aumocBsi3b OﬁmeCTBeHHle, €CTECTBEHHBIX
H TEXHUYECKHX HayK

o ."B 3aUMOCBS3b OGILECTBEHHbIX H €CTECTBEHHBIX

HayK OCYLLECTBJSICTCS] 4Yepe3 HayKH TeXHH-
%3 ueckne. CamMo TeXHHYECKOE 3HAHHE BHICTYMAeT
T & cBO€OOpAa3HbIM CHHTE30M OOLIECTBO3HAHUS W

ectecTBo3HaHusl. OT 0OIEeCTBEHHBIX HAyK B
TEeXHUYECKHE [EePeHOCSTCs 3HAHHUSA O Ledsix
M 32KOHOMEPHOCTSIX Pa3BUTHS O6ILECTBA, ero
TPOU3BOICTBEHHO-TeXHUYECKHX MOTPEGHOCTSIX, KOTOPbIE MPU3BAHbI
YAOBJETBOPSITE HAYKH TexHudeckHe. OT eCTeCTBO3HAHUS 5TH HAYKH
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3aUMCTBYIOT 3HaHHe (PYyHIaMEHTaJNbHbIX 33aKOHOB XX HBOH H HEXHBOH
MPHPOLBI.

MecTo TexHHUECKHX HayK B o0miell cucTeMe HayyHOro 3HaHUs
npejcTaBjeHo Ha puc. 14.

PaccMoTpuM  crnienH(HKY
TeXHHYECKHX HAyK H HX CBAI3H
C ecTeCTBO3HaHuWeM H oOLe-
CTBEHHBIMH HayKamH.

TexHuueckue HayKH Kak
cUcTeMa HAY4YHOTO 3HaHusl W
BHJ HCCJEOBATEJNbCKOH gesi-
TeNILHOCTH BO3HHKJHM Ha pyGe-
xe XVIII u XIXBB., Korzma
pa3BHTHE MAaIIMHHOTO TIPOM3-
BOACTBA CTaJiO BBIABHMraTh Ta-
KHe 3ajayH, KOTOpble MOIJIH
6LITH pelleHbl TONBbKO € TO-
MOIIBIO HaYKH.

B 3ajmauy TeXHUYECKHX Ha-
Puc. 14. Bueumsisi knaccpukaums TeX-  yg BXOAWJIO OTHICKAHHE METO-
nuueckux mayk (no 1O. C. Menemienko) OB MATepHANH3ALHH 3HAHHHA

: ¢ LeJbi0 TpPeBpalleHHs IpH-
POIHBIX MaTepuajioB B CpPelcTBa Tpyna.

Pa3pa6oTKa TeXHHYECKHX OCHOB AJisl CO3A2HHMsI TAKHX TEXHH-
YeCKHX KOMIIEKCOB TpeGyeT HHTErpHpOBAHHBIX YCHJIHH COBOKYII-
HOCTH HAyK (€CTECTBEHHbIX, TEXHHYECKHX W OOIeCTBEHHbIX).

ITo cBoeii CTPYKType TeXHHUECKOe 3HAHHE MOXeT ObITb pactuie-
HEHO Ha CJeLyIOIHE COBOKYNMHOCTH 3HAaHMH (BHYTPEHHsIS KJ1aCCH-
¢ukauus TexHuueckux Hayk no lO. C. Mesewerko): 1) naykn o
MarepHalax — rMOpoJIOBEICHHe M  MaTepHAJOBE/leHHe; 2) HayKH
0 CTpyKType H (YHKUHMSIX TEXHHUECKHX CHCTeM — TeXHHYeCKas
MEXaHHKa, 3HepPreTHKa, TEXHOJOrHsl, TPaHCMOPTHbIE HAyKH, Tex-
HHUecKasi KHGepHeTHKa, TEOPHsl aBTOMATHYECKOro peryjiipoBaHuUsl.

CTpyKTypa COBPEMEHHOTO TEXHHUYECKOIrO 3HaHHsl OTJIMYaercs
CJAONKHOCTBIO. B HeM TIOMHMO €CTeCTBEHHO-TEXHHYECKHX 3HaHUH
uMeeTcss M CcOBCTBEHHO TeXHHWYeCKoe 3HaHue. B cucreMmy TexHH-
YeCKHX HAyK BXOJSIT TaKWe HayKH, KaK TEXHHUECKasi KHGepHeTHKa,
TeopHUsi aBTOMATHYECKOro PEeryJjupoBaHHsl; HX 3ajaya — TEOpeTH-
yecKoe HCCJeNOBaHHe KOMIJIEKCOB aBTOMaTHUeckux cuctem. Ta-
KuM 06pasoM, MOsIBIEHUE 3THX HAYK CBSI3aHO ¢ HEOGXOAMMOCTBIO
Mepexoia OT MCCJEJ0BaHHsl OTAEJIbHBIX MAaIMH K HCCJIEAOBaHUIO
ABTOMATH3HPOBAHHBIX CHCTEM.
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HO,E[ BO3JIeHCTBHEM HaYIIHO-TeXHPIquKOﬁ PEBOJIOLLHH  [IPOMC-
XO4uT \CﬁﬂH)KeHl{Ie €CTECTBEHHBIX, T€XHHUYECKHX H 006111eCTBEHHBIX
HayK. O,E[Ha U3 Ba>XKHbIX 337144 COBPEMEHHBLIX TEXHHYECKHX HAYyK
COCTOHUT B paspa60TKe TEOPETHUECCKUX MoJesiell aBTOMAaTHUYECKHX
TEXHHYECKUX CHCTEM, IPUMEICHHE KOTOPBIX B MPOHU3BOACTBE OCBO-
60)K11ae'r 4eJIOBEKA OT HENOCPEACTBEHHOro ydacTHdA B TE€XHOJIOI'H-
YECKOM mpouecce. ABTOMaTHUYECKHE TEXHHUYECKHE CHCTEMBI TIO3BO-

JISIIOT JIOCTHYb HAaMBLICIUEH NPOHU3BOJMTENBHOCTH TpPyAa, HeobGxo-
JUMOH [JIS1 OCYILECTBJIECHUS] NPHHLMIOB KOMMYHH3MA.

Ho Takne TexHHueckHe CHCTEMbl BO3MOXHO CO3[aThb TOJIBKO
H2 OCHOBE TECHOIO B3aMMOMAEHCTBHS €CTEeCTBEHHBIX, TEXHHUECKHX
n obulecTBeHHBIX HayK. Kputepuii nmporpecCUBHOCTH TEXHUYECKOM
CHCTEMBI JIOJIXKEH YYHTHIBATh OOLIECTBEHHbIC 3aTparhl, pacnpeje-
JieHHe (PYHKIHA B CHCTEME YeJOBeK—TeXHHKa, yCJIOBHS (PyHKUHO-
HUPOBAHHs TeXHHYECKUX cucTeM 6e3 yuiepba nnsi oKpyKaouel
cpejibl.

HHxxenepHoe MbillieHHe, 3aKOHOMEPHOCTH
€ro pPa3BUTHA

— Kozo mosicno cuurare ymnoin?
— Toeo, k10 crTpemurca suwb K Oocru-
aHuUMOTL yeau.

Abyro-Papadsc (1226--1286)

@‘““M HXKEHEepHOe MBbILIJICHHe — ofHa U3 ¢opm o6ime-
CTBEHHOTO CO3HaHH$l, OCHOBAaHHAS Ha HCIOJB30-
BAHHH J[OCTHXKEHHH eCTeCTBEHHBIX, TEXHHYECKHX
1 OOLIECTBEHHHX HAYK M HampaBJjieHHasi Ha pas-
paboTKy M INpUMEHEHHe TeXHHUYECKHX CPEICTB H
TEXHOJOTHYECKUX IMPOLECCOB ¢ LeJabio mpeobpa-
| : 30BaHusi Npupoabl. OHO JOJIXKHO ONPEIeNIHTh TIPUH-

: . QMMUaJbHblE BO3MOXHOCTH HCHOJb30BAHHUSA TeX-
' HUYeCKHX CPEACTB JUisl PELIeHHs] HA3PeBIUHX 06-
LIECTBEHHBIX TIpobJiem.

Takum o06pa3oM, HHKeHEpHOe MBIILJIEHHE — 3TO CHHTe3 06-
IECTBEHHBIX, €CTECTBEHHBIX U TEXHHYECKHUX 3HAHHI.

VHxkenepHoe MbllIEHHE MOAYMHSIETCS] OGLIMM 32KOHOMEPHO-
CTSIM Pa3BUTHsS MbllIeHHsi. B yCloBUSIX HayuyHO-TEXHHUYECKOH pe-
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BOJIIOLIMK MPOHCXOJHT TOBLILIEHHE POJIH OOINECTBEHHBIX HAYK B
HHXEeHEepHOM MBIIIIEHHH. DT0 06yCcNaBJMBaeTCH TEM, YTO TJIABHBIM
CTHMYJICM HHXX€HEPHOr0 TBOPYECTBA BLICTYMAET HE BHYTPEHHsIs
JIOTHKa pPa3BHUTHA TEeXHWYECKUX HAYK, a O6liecTBeHHBIE 3aTPOCHL.
Hecomuenno, s¢gpekTHBHOE pelleHHe HHIKEHEpPHBIX mpobsieM Bo3-
MOKHO TOJbKO HA OCHOBE JOCTHXXCHHMH eCTECTBEHHBIX HayK.

Paspurue HHXXEHEPHOro MBIUJEHHSl OTpPaxaeT o6mWHE 3aKO-
HOMEPHOCTH pPa3BUTHsl MaTepuasbHOH M AYXOBHOH »KM3HM obwie-
CTBa, pas’BUTHH CNoco6a MPOH3BOACTBA U OOGIIECTBEHHBLIX OTHO-
IIEHUH.

3aKOHOMEPHOCTSIMH PA3BHTHSI HMHXKEHEPHOIO MBIIJICHUS $IB-

JisleTcsi: 1) nmpuMeHeHHe TPHPOJHBIX U CHHTETHUECKHX MaTepHaltios;
2) ucnonb3oBaHUe pas3fMYHbIX (OpM JIBHIKEHHS] MaTepud (OT
MEXaHHYECKOH [0 cOLHaibpHON); 3) yCJOXKHEHHe TNPUHUMIOB, HC-
NOJIb3yeMBIX [JISi TeXHHYECKHX YCTPOHCTB; 4) coefMHEHHE TEXHH-
JECKHX, €CTeCTBEHHBIX H OOuIeCTBeHHBIX 3HaHMH.

B HCTOpHM MHXEHEPHOro MbIIUJIEHHS] MOXHO BBIAEJHTD CIENYIO-
M€ 3Tamnbl.

[lepBbifi 5Tan OTHOCHTCS K MEPHO-
ny ¢eonanusma. TBopuecTBO OHLIO
HanpapJieHO Ha CO3JaHHe OpyAui,
KOTOpHIE MPKIOJHINCH B JBUXEHUE
YeJIOBEKOM HJIM XKHBOTHBIM.

Bropoil stan cBsizan ¢ pelueHH-
eM npo6jeM ONTHMAaJBHOrO corJja-
coBanusi pabodyell MalUMHBI C JBH-
raresieM, AeHCTBYIOIIHM Ha OCHOBE
3HepPruH BOIHI, BeTpa, mapa.

Tpetuit stan xapakrtepuayercs
sfeKTpudHKanell  NPOU3BOACTBA.

YeTsepThiil 3Tan 06yC/aOB/IEH aB-
TOMaTH3alHuel NpoleccoB.

QopMHPOBAHHE  HHIXEHEPHOrO
Tapen Snyaprouu 3ypkos MBIIIJIEHHUS] HEPa3phIBHO CBSA3aHO C

(1906—1968) dopmupoBanueMm (GUIOCOPCKOro Mbl-

Yuenntit ®w nepnaror. OCHOBHHG
IIJICHUSA. -
TpyAbl: «OTKpHITHE paspaboTKH» usi. HauGoxee oGuumu karero

(1941); «PaspaGorka pyamex PHAMH  HHXXEHEPHOTO  MbILLJIEHHS!
MECTOPOXKJEHUHA OTKPHTHIM crno- HABJSIOTCSH TaKHe IIOHSITUA [AHafieK-
cobom» (1953) THKH, KaK KOJMYECTBO H KayecTBO,

HeoOXOHMOCTb U CYYAHHOCTD, BO3-
MOXXHOCTb H HEHCTBHUTEJbHOCTD.
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Takum 06pasom, MPOLECC PA3BUTHSI MHMKEHEPHOTO MBILUJICHHS]
noguuued TpeGoBanusiM obiuecTBeHHoro passuthsi. MHxkenepHoe
MBILLJIEHUE SIBJSIETCS] CHHTETHYECKOH (hPOpMOH MBIINJIEHHS], BKJIO-
qaomeid B ce6si TEXHHUECKHE, €CTeCTBeHHble H OOLIeCTBEHHbIE
3HaHMS.

7. COLEP)KAHUE TPYJA 'OPHOIO UH)XEHEPA

Bo3HHKHOBeHME M Pa3BUTHE HHIKEHEPHOrO Tpyla

accopasi npogeccusi UHKeHepa BO3HUKaeT B 70-x

%M rogax XIX B, B cBSI3W ¢ moTpeGHOCTAMH MAallUH-
- HOro Tpou3BojAcTBa. VHKeHepHas eATeJbHOCTDb
CTAHOBUTCSI HEOTHEMJIEMBbIM 3JIEMEHTOM KpYIIHOIO
MaIUHHHOTO TMPOW3BOACTBA, KOIJA OHO JAEJIaeTcs
0GBEKTOM TEXHOJOI'HYECKOTO MPHMEHEHHs] HAayKH.

S L B 20-x romax Hallero BeKa poXAawTcs Mpo-
@~ wa (eccuu uHXeHepa-HCCle0BaTeNs, HHXeHepa-1po-
€KTHPOBILKMKA, BO3HHKAIOT MPOEKTHbE H HAY4YHO-

!
'

{
HcceoBaTebCcKue HHCTHTYTH. Hanpumep, Ha 6ase kadenp Jle-

HHUHIPALCKOrO I'OPHOrO HHCTHTYTA BO3HHMKJ/H [POEKTHBIE HHCTHTY-
e D'unpowaxt, [unpounkens, I'mnpopyna, ['unpomes, HayuHo-
nccienopatesbekue nactuTyT™e BHUMU, Mexano6p, BAMHU u np.

B oT/HYHE OT YYEHOro HHXEHep — 3TO TEXHOJIOr, TPUMEHSIO-
Lyl HaydHble 3HAHHS HA [PaKTHKe, MPHU MNPOEKTHPOBAHUH TEXHH-
YeCKMX M TEXHOJOIHYECKHX CHCTEM; <OCHOBHAsl 3ajaya BCEX HH-
JKEHEepOB  OJMHAKOBa — CO3[aBaTh CHCTeMbl, Tpeobpasyioiine
MeTepuasibl, 3Hepruio, nHpopMauuio B Oosee MNoJie3Hyl0 (Gopmy»
{1, c. 33].

HuikenepHasi NEATENLHOCTh HMEET BHYTPEHHIOIO H BHELUHIOIO
CTPYKTYpy. BHeiwHsisi cTpykTypa ompejensieTcsi OOGILIeCTBEHHbIM
Ha3HAuEHHEeM TPyla HHXKeHepa. B Hell MOXHO BLIIEJHTH IPOH3-
BOCTBEHHO-TEXHHUECKH, HCCJe0BATEIbCKHA H  NPOEKTHO-KOH-
CTPYKTOPCKHH BHJB HHXKEHEPHOH JeATeJbHOCTH.

BHYTpeHHsIl CTPYKTYpa WHXXEHEpHOH AesiTeJIbHOCTH OBYCNOB-
JieHa Tpo(eCCHOHANBHBIM COJepXKanneM pabothl HHXKeHepa. Ame-
PHKaHCKHM HCCIeloBaTe/leM HHXKeHepHoro aefia J. Kpukom mpen-
JoXkeHa cleayomasi ee Kraccudukauusi: 1) MOMCK BO3MOXKHBIX
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BapHaHTOB pelueBusi 3a4aud (MOAEJHPOBaHKE); 2) HaXOKJIeHHe
ONTHMaJIbHOTO Bapuanta; 3) npoektHpoBanue. C 3Tod TOUKH 3pe-
HHUSl JEeSITeIbHOCTh HHIKEHepa BLINISANT KaK CHHT€3 HayUHBIX
3HAHHH W TIPAKTHYECKOIo HCKYCCTBA.

HuxeHepublil Tpya uMeeT psii 0COGEHHOCTEH.

ITpexne Bcero, 3T0 Tpyn TBOpueckuil. Jlaxke pemasi Tpanu-
LHMOHHYIO 33j1auy, HHXKeHep 00si3aH HaXONWTh 3JIEMEHTH HOBOIO.

Yrobpl paboTaTh TBOPUYECKH, HHIXKEHEp AOJXKEeH HATH B HOry
co BpeMeHeM — nepepabaThiBaTh OrpoMHOE KOJHYECTBO HHGOp-
MalHH, TMONJEPKHBATL CBSI3H C HayKOM.

HesitenbHOCTL MHIKEHEpA perjaMeHTHPYETCs HOPMAaTHBHBIMH
matepuajaMi. B 3THX yClOBHSIX K HHIKEHEPY IpeabsBJseTCs
BaxHoe TpeGoBaHue: BboipabaThHBATb B cefe YMEHHe HAXOIMThb
- HOBOE pellleHHe M3 KOMOGHHAIMH CTaHIapTHBIX.

TToCKOJIBKY TBOpUYeCKHe CNOCOOHOCTH KaXAOro uesioBeKa He-
COM3MEPUMBI CO CJIOXKHOCTHIO OOJIBIIMX MHXKEHEPHBIX Tpobaem,
TPYA HHXKEHepa CTaHOBUTCS Bce 6ofee KOJICKTHBHBIM.

Fopﬂoe NPOHU3BOACTBO KaK BHJ A€ATCJBHOCTH

Crour oscure, utob 8 3emaio spesars
Cred nozaybowe, nosamerneil,

Yrob T80€ 0CTOAAOCH Oeno,

Cao8HO OYb rThiCAHENETHUL.

Myca ocarure (1906—1944)

CHOBHasl (PYHKIUsI MHIKEeHepa Ha IPOHU3BOACTBE —
ynpaBJjieHuecKasi: ynpasJieHHe JIOAbMH, -TEXHHKOH,
TEXHOJOTHeH. DTO INpoLecc MNPHHATHA pelleHHH,
T. € TpeoGpa3oBaHusl HHGpoOpMAUUM B OEHCTBHSA.

[opHbiil wHXeHep Ha mpou3BoACTBe 00s13aH
ofecrneuHBaTh HAWJYUIIYI0 OpPraHH3auHIo TPYAa;
KOHOMHOe, PalHOHAJIbHOe PAacXONOBaHHE MaTe-
pHAJIbHBIX M [IEHEXXHBIX CPEeACTB; OCBOEHHE H HC-
MOJIb30BAHHE HAYUYHO-TEXHHUUECKHX JOCTHXKEHMI];
MJIaHOMEpPHOe XO3SHCTBEHHOE PYKOBOACTBO; yMeJoe IpHMEHeHHe
5KOHOMHWYECKHX METOAOB YNpaBJEHHS.

Pa6oTta ropHoro vHxeHepa B Kapbepe WJH Ha 1IaXTe HEMHOIO
HanoMUHaeT pabGoTy KanuTaHa Kopabiisi, MmiaBaoiero B A0BOJBHO
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GypHoM MOpe C MOABOAHBIMH PH(AMH, KOTZa OGCTAHOBKA OCJIOK-
HEHA MHOXeCTBOM TYMAHHBLIX J(HEH.

Ha cospemenHom kapeepe pa6oraior pazHooGpasHble U CJIOXK-
Hble MaILKHBl (3KCKaBaTOPHI, 3JIEKTPOBO3bI, Gy pPOBbLIE CTAHKH, GYJIb-
HO3€ephl W T.[.), CTPOATCS PasjiMuHble 3AHHSI H COOPYIKEHHSI,
HEMPEPLIBHO COOPYXKAIOTCH H JEMOHTHPYIOTCSl pasJjiMuHple KOM-

MYHUKAUHH — SJIEKTPUYCCKHE JIMHUH,

aBTOMOOHJIbHbBIE ooporv ¥ T. 4.

Pa6oune Mecra ropHbIX MaruH
BCE BpeMsl epeMeranTcsi B Mpoct-
paHcTBe M ycJaoBusi HX pabor He-
MPEPLIBHO H3MEHSIOTCS.

OrpoMHOe 3HaueHWe HMeeT M0-
CTaBKa TOpHBIX TMOpojJ H3 Kapbepa
Ha oboraTuTesibHy0 (HabpHKY JH6O
B oTBas. [{MHa gopor H3mepsiercs
B Kapbepe [AeCATKaMH, a HHOTAA
U COTHSIMH KHJIOMETPOB.

Bech 31OT KOMMJIEKC paGoT Ha-
XO[HTCS B TecHeilllell B3aNMOCBA3H
u passHBaercs B paGoueli 30He
Kapbepa, KOTOpasi H3MEHSIeTCSl B
NPOCTPAHCTBE H BpeMEHH, MOAYH-
HSISICH 32KOHAM FOpPHOH HayKH.

HecMorpss Ha pasjuumus B jesi-
TEJIBHOCTH PYKOBOAHTE/NEH pasjuy-
HBIX paHroB CXeMa pelIeHHUs! 3aaay
MO0 OpraHu3anMH [IPOH3BOACTBA 06-
uiasi. OHa omnpepensiercsl LHKJIaMH
yrpasJjieHHs1 TIPOH3BOJCTBOM.

ITepebiM 6a30BbIM LHMKJIOM $IB-
JisleTcsl  yrpaBieHne TeXHOJoruuye-
CKMM mpolieccom Ha yuactke. Orme-
pauMu ynpasjieHHsi 31eCb COBMe-
IATCH ¢ HMCTOJHHTEIbCKOH Jiesl-
TebHOCThIO. Llenb ynpasyieHus —
obecriedynTh ONTHMAaJbHHE apaMer-
Pbl TEXHOJIOTHYECKOro mpolecca.

Bropoii LMKA — ornepatHuBHOe
ynpap/jeHHe NPOH3BOACTBOM. -

KeJIe3HOAOPOXKHble TMYTH,

Huxkonait Bacunabesuu
MeJbHUKOB
(poxn. 1909)

Cosetckuii yuenslii B o6siactd rop
Horo jesa. Axanemuk AH CCCP.
ABTOD HOBBIX CHCTEM OTKPHITOH
paspaGoTKH MecTOPOXKAEHHH, Me-
TONOB HHXXEHEPHOI'O pacuera rop-
HbIX Y B3PBLIBHHIX paboT, cioco6oB
nopbitensusi KILJL BspriBa B rop-
HbiX mopopax. OCHOBHEIE TPYHI:
«Ilo6hiua MCKONAEMBIX OTKPBITHIM
cnocoGom» (1948); «Passutue
FOpHOH HAyKH B OGJAcTH OTKpbl-
TOH pPa3pabOTKH MeCTOpOKIEHUH
B CCCP» (1961)
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(heKTHBHOCTH TIPOH3BOJCTBA ONpefielsieTcsl KayecTBOM KajieHaap-
HOro TUIAHHPOBAHMSl W OpraHu3auued [AHCIEeTYEpPCKOH CIyXObI.
OcHOBHOE BHHMaHHE YJEJSIETCSl CONJIAaCOBAHHMIO peXXHMOB paboThHl
OT/JIE/IbHBIX TPOU3BOJACTBEHHLIX TPOLECCOB H YNPABJECHHIO TEKY-
muMH pesepBamu. lleneBasi ycTaHOBKa OMEpaTHBHOIO YipapJie-
HHSl — PHTMHYHOCTL M KauecTBO.

Tperuit uukn Bkao4aer B cebs Tekyuiee ynpaBJjeHHe TPOH3-
BOACTBOM B paMkax roja. Ero ueip — JOCTHXEHHE TeXHHKO-
3KOHOMHYECKHX XapaKTEePHCTHK MPOH3BOACTBEHHOIO MpoLecca, Of-
pejleisieMblX rocynapcTBeHHBIM mJaHoM. Ha stoii ocHoBe onperne-
JISIIOTCST HOpPMBL 3aTpatr pecypcoB. HopmHpoBaHWe NpOH3BOACTBA
COBMECTHO C OpPraHH3allHOHHO-TEXHHYECKHMH MEPOTIPHATHSIMH OIl-
penessiioT CofepKaHHe TEKYIero yMmpaBJeHHs .

YeTBepThIM UMKJIOM SIBJISIETCS] TIEPCNEKTHBHOE YNPABJEHHE MPO-
H3BOJCTBOM [IpPH €ro PasBHUTHH, COBEPIICHCTBOBAHWH 3a CYeT
KanuTajbHbIX BJoXeHUH. lLlenp ynpassieHus —obecneunTb cTa-
6HJIbHOE MPOU3BOACTBO C HEYKJIOHHBIM POCTOM €0 3(p¢peKTHBHOCTH.
BoilosiHeHHe KOHEYHBIX HAPOAHO-XO3SIHCTBEHHBIX Ppe3yJibTaTOB
onpepensieT 3(pQEeKTHBHOCTb YNpaBJeHUeCKOH AesiTeJbHOCTH.

CoBpeMeHHOE TPOH3BOJCTBO MOXKHO OMNpPEJeNUTh KaK TEXHO-
Jiornueckoe mpojoJnkeHHe Haykd. [losaTomy pykoBoguTenn mpous-
BOACTBA JOJ2KE€H ObiTh HHUIHMATOPOM Hay4HO-TEXHHUYECKOTO Tpo-
uecca. OH [OJXKeH ynpaB/asiTh pa3pabOTKOH HOBBIX Mjeill H HX
BHE/[pEHHEM B TIPOH3BONCTBO.

Takum o6pasom, ropHbIH HHXXEHep Ha TNpPOH3BOACTBE OIHO-
BPEMEHHO SIBJISIETCH M PYKOBOIMTEJIEeM M BOCHMTaTe/leM KOJJIEK-
THBa. Ha Kapbepe, B py/IHHKE JIOJAH HE TOJBKO N0OKBAIOT TOHHBI
MOJIE3HOI0 MCKOIMAeMoro, HO M CO3[aloT BOKpPYr cefsl ncHXoJioru-
yecKMH KJAMMaT, KOTOpbIH BJIMSIeT HAa HACTPOeHHE, CIJIOYEHHOCTb
H TPYJNOCNOCOGHOCTh KOJIEKTHBA. MeXay ColMasbHO-TICHXOMNO0-
THYECKOll ¥ 3KOHOMHKO-TIDOM3BOJCTBEHHOH cdepaMy CyIUECTBYIOT
CIOXKHe#Ie ¥ MHOroo6pasHble cBsi3H. Tak, HanpuMmep, €cCJju
pPYKOBOAMTESb yMeeT paboTarh C JIOAbMH, TO KOJLIEKTHB CO Bpe-
MEeHeM CTAHOBUTCH CTJIOUEHHBIM, @ €ro TPYJl TBOPUECKHM H BBHICO-
KONPOH3BOIUTENIbHBIM.

Kak Xe B XH3HH MPOUCXOAUT MOyTb CTAHOBJIEHHSI MOJIOLOTO
crenMaliucTa Ha IMpousBoAcTBe? Kakve TPYZHOCTH pocta [pu
3TOM OH AOJMXKeH rpeofoseBatb? CBOMMH HaO/IONEHHSIMH O TOM,
4YTO MElIaeT MOJOAOMY CIEHHaNUCTY GbICTPO CTATh PYKOBOAMTENEM
NPOM3BOACTBA, Ha cTpaHHuax « KomcomosibcKoil ripapibi» (o1 24 de-
ppanst 1978 r.) nofenusicsi QUPEKTOP MPOU3BOACTBEHHOTO OGBE/ -
HeHus1 «Anatuty» I'. A. T'onosanos.
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ITocne okoHYaHMSI MHCTHTYTa CHELHAJNUCT, KaK MPaBHJIO, Ha3-
HayaeTcsl MacTepoM CMeHH, B KOTopoil 15 kBanudHuHpoBaHHBIX
ropusikoB. MoJjiofiofi cnelHajiucT HauvHAET KOMHTb MPaKTHYeCKHE
HaBbIKM M TepsTb TeopeTudeckHe 3HaHUsl. IIpoxXoauT npumepHO
4—8 ner, npexje yeM MOJIOLOH CNMELHAJNCT CTAHOBHTCSH XOPOLUIHM
MAacTepoM H BO3MOXKHBIM KaHAHJATOM Ha JOJXKHOCTH HadaJibHHKA
yuacTka. Korna xe emy fienaiorT npemjioXkeHHe 3aHsITh JA0JIKHOCTh
HAa4yalbHHKA y4actka, OH ¢ orBeTom He crnewmutT. Ilouemy? On
[IOHHMaeT, 4TO ONbITa JJIsl BBIMOJHEHUS OoJiee CIOXKHBIX 06sI3aH-
HOCTEHl Yy Hero ManoBaTo, HeT HayuyHbIX 3HaHH#A B 06JiacTH Opra-
HU3aLMK, yrnpasieHusl MNpou3BoaAcTBOM. CaMOKpHUTHUYHBIN HHXKeHep
JiyMaeT, Mpexpne Bcero, Kak Obl eroc uepe3 HEKOTOPOe BPeMsl He
CHSUIH C HOBOH [OJIXKHOCTH 3a IPOU3BOACTBEHHbIE YIyllleHHs.
Kpome Toro, HauanbHUK yuactka fnojysaer Toipko Ha 10-—15 py6-
nefi 6osbure macrtepa. IlosromMy cmenuanuct HauMHaeT OTKa3bi-
BaTbCsl OT mpentoxenus. Hampumep, omnpoc rpynnbl Macrepos
obbeMHeHHs] «AnMaTHTy» 1oKasaJl, 4yTto ToJdbko 23,8%/p U3 ux uMcaa
xXoTeIn Obl 3aHATH AOJXKHOCTh HaualbHHKa Y4acTKa.

Ecnn e cneupasiicT pelinsicsl €TaTh HauyaJbHUKOM y4acTka,
CnUpanb €ro Kaphepr JaejiaeT BTOPo#l BUTOK. CNenuajucty TPyIaHo,
HO OH TsIHEeT JIIMKY, cTapaercsi. ETo To CHHMAIOT, TO Ha3HA4aioT
BHOBb. OH CTaHOBHTCSl OINBITHBIM HAuyaJIbHHKOM YydyacTka. XoTsl
WHXXCHEpPHBIX 3HAaHHUH y HEro CTaJilo MeHbIlle, 3 HOBBIX He npuba-
BUJIOCh. HemocTaTouHel y Hero 3HaHHsi B BOMpPOCAX ynpasJieHHs,
COLMaNIbHOM TCHXOJIOIHH, 3KOHOMHKH.

I'. A. [onoBaHOB BHAMT TPH BO3MOXKHOCTH Yy HAualbHHKA y4da-
CTKa: OCTaTbCsl Ha 3TOH JOJKHOCTH, nepeliTd B anmnapaT ynpas-
JIEHHSl Ha PSOBYI0 AOJPKHOCTh WJIM NPHOOpeCTH HOBble 3HAHUsI,
HeoOXONHMBIE LISl OuepellHOr0 BUTKa. Kakue ecth peaJsibHble BO3-
MOXKHOCTH JIJIsl MOMOJHEHHs! 3HaHUi y HadaJbHUKa ydactka? Ecte
KypChl TIOBBIILEHHS KBaJuH(UKALWH NPH HHCTHTYTE, KOJa pe3epsa
NpeANPHsITHS, MOXHO TOCTYNMHTE U B HHCTHTYT yNpaB/eHHsl ume-
a1 C. Oppxonukunze. Ho 'B mkone pesepBa rnyGOKMX 3HAHHEH
HE MOJY4HIUb, Ha KypChl M B HHCTHTYT YIPaBJEHHSI M[OCTYIHTb
4ype3BbYANHO TPYJHO.

Hepenko creunanuct, npopaborapmuil JieT nsith HauabHHKOM
yJ4acTKa, Mo Co6CTBEHHOH MHHLHATHBE EPEXOJUT B OTHAEN TE€XHH-
qeckoro cHabxenusi. Kakoii xe BoBop nenaet I'. A. [onosanoB?
ITo ero mHeHnnIo, By3 He 2T CHELHANHCTY TAKOH CHCTEMBl 3HAHME,
kuropasi 6m TO3BOJsIa eMy ObICTpO M 6e360J1€3HeHHO BXOMUTH
B HANMpPSKEHHYI0 KHU3Hb COBPEMEHHOro mnpeanpusithsi. llostomy
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Yy MOJOIOro CHELHaJHCTa HeT MPOYHOH M CTpOHHOH 6a3bl s
JanbHeiRuero npo)ecCHOHANLHOTO pocTa. JTO HAHOCHT yuiep6
X035CTBY, TpeOyeT NONOJHHTEJNBHBIX 3aTpar Ha MNePenoiroToBKY
HH)KEHEPOB H MPHBOOUT K YBEJHYEHHIO YHCJAA CHELHAJHCTOB C
BhicIIMM 00Opa3oBaHHMeM, 3aHSITHIX He HHXKEHepPHbhIM TpymoM. Tak,
ecain B 1970r. B o6GpenvHeHHM <«AnaTHT» Ha [JOMKHOCTSX, He
tpebyloulux Bbicliero o6Gpa3oBaHusi, pa6otaju 39 HHIXKEeHepoB,
B 1977r. ux uncjo Bo3pocyo no 112, a B 1980r. Moxer poctur-
HyTh 200.

Kniou K pewenuto npobsemsl I'. A.l'osoBaHOB BHIHMT B TOM,
uyto6bl B yu4eOHbIHl IVIaH By30B OblIM BKJIOYEHbl H3yue€HHE [ICHXO-
JIOTHH, [POMBILILIEHHO NelaroTHKH, COLMOJOTHH TPYAA, IPUHIHIIOB
Hay4YHOH OpraHu3aiMH TpyLa.

Ho, xoHeuyHOo, He BCe TaK MpPayHO B XKHM3HH MOJOJOrO clie-
yuanucra, Kak 3710 pucyer I'. A.TosoBaHoB. Muorue Mojonbie
MHXKEHepbl GbICTPO H YCNEIHO BXOLAT B KPYr HeJerkux obsi3aH-
HOcTell TOPHOIG HHXKeHepa, paboTalT ¢ HHTEpEecOM H YLOBOJb-
cTBHeM, Tak Kak pabora B Kapbepe WIH Ha Liaxre NeHCTBHTEJbHO
yBiekateJbHa. O6G 5TOM MOXHO CyJMTh U3 Gecelibl, COCTOSIBILEHCSI
MeXJy aBTOPAaMH H HayaJbHHKOM TeXHHueckoro otaena OneHerop-
CKOro ropHo-o6oraturesibHoro kombunara I'. [1. Xonacesnuem.

Bonpoc. Oxapakrepusyiite, noxanyicra, CyHHOCTb IIPOH3-
BOJCTBEHHOH NESITEJbHOCTH T'OPHOTO HHXKeHepa?

Orser. Jliisi npOM3BOACTBEHHOM JEATEIbHOCTH XaPaKTEPHO Hec-
KOJbKO ypoBHeli. OIHAKO He3aBHCHMO OT 3aHMMaeMO# HOJIKHOCTH
FOPHBIH HHXKEHED [IOJXKEH XOPOLIO 3HATh TeXHOJIOTHYECKHEe Npoiec-
Chl HA Kapbepe — GypOB3pLIBHbIE PaGOTHI, 3KCKABALHKIO, TPaHCIIOP-
THPOBaHLE.

B nmesiteIbHOCTH FOPHOTO HHXEHEPa MOXKHO BBILEJHThL HECKOJIb-
KO B3aMMOCBSI3aHHBIX 3apay. Bot Hekotopble M3 HHX.

1. O6GecneueHre YeTKOH OPraHH3allWH BHITIONHEHHsT NPOU3BOJ-
CTBEHHBIX NpolueccoB. Hanpumep, Ha 3KCKaBaTOPHOM y4yacTKe Mac-
Tep IOJIXKEH yMeTh OLEHHBATb COCTOsIHHE 3a060s1 C TOUKH 3PEHHsI
ero 6e30macHOCTH AJsi paGoTalolINX; COCTOsIHHE popaboTKu To-
JIOL BBl NIOCJIE TIPOBEJEHUSI MacCOBOTO B3PHIBA; BO3MOXHYIO IIPOH3-
BOLUTENLHOCTb 3KCKaBaTopa B 3aBHCHMOCTH OT KYCKOBATOCTH
ropHoii Macchl. UTo6bl NpPHHSITH NPaBHIbHOE pelleHHe, Heo0Xo-
IUMO 3HATh METOJbl BeleHHsi TOpHEIX pabor. Macrep GypoBoro
yyactka HOJKEeH YeTKO MpeiCTaBJsiTh CBOHCTBA MacCCHBa, yMeThb
KOpPPEKTHPOBATh TNPOEKT B3PbiBa Ha yCTyTe.
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2.TlnaHupoBanue TNpPOM3BOACTBEHHBIX MNpoueccoB. Bompocsl
NJIAHUPOBAHHSL OCYIIECTBJSIIOTCSI HAa YPOBHe ydactka Kapbepa.
Jnsi IpaBHIBHOTO NJIAHHPOBAaHMsI PAaGOTHl Y4acTKa OT ero HayaJlb-
HUKa TPeOYIOTCH 3HAHHSI IIIOC OIBIT.

3. BocnurarenpHble ¢ynkuuu. [opHbiii uHXeHep pa6otaer c
JIIOLbMH, [O3TOMY BaXXHOH GYHKIHel ero Kak DPYKOBOZMTEJsI
SIBASIETCS. BOCNIUTaTesbHasi (QyHKuusi. KoHTakT co cMeHOH — 3710
Heo6XOMMOe YCJIOBHEe NPOU3BOJAUTENbHOH PaboThHL

Bonpoc. Kakne CTOpPOHBI B J€SIT€JBbHOCTH TOPHOTO MHXKeHepa
SIBJISIIOTCSl TPHBJIEKATeAbHBIMH?

Oreer. Pabora Ha NpOM3BOACTBE MPENOCTARJSIET BBITYCKHHKY
By3a GoJsibLHe BO3MOIKHOCTH [JIsi IPOSIBJIEHUS TBOpUecTBa. Benen-
CTBHE JIHHAMHYHOCTH Pabouyux 3a60eB TOPHBIH HHXXEHEp IOJIXKEH
OpHHHMAaTb pELIEHHs] B YCJAOBHUSIX HENpPepPLIBHO H3MeHsouelcs
NPUPOLHOH O06GCTaHOBKH. IIpaBHIBHOCTD NMPHHHMAEMBIX pelieHHH
NpOBEPSIeTCs XKM3HBIO. EC/IH KOJJIEKTHB CMEHBbI, yyacTka paGorad
[JI0X0, TO pe3yJbTaThl €0 IesiTebHOCTH cpa3y BuiHbl. CxKaTbie
CPOKH MeXJly NJIaHHPOBAHHEM pAa3JHYHbIX BHIOB paboT H uX
peanusalyel, BO3MOXKHOCTb NPHUHSATL JIHYHOE y4acTHe B yJyullle-
HHM paGOThl KOJUIEKTHBA CTHMYJHDPYIOT XeJaHHE COBEPIHEHCTBO-
BaTb IIPOM3BOJICTBEHHBIE IIPOLECCHI.

FopHaﬂ HayKa KdkK BHJ A€ATCJIbHOCTH

- w. Koney — aceny deny seney. Hauunars
MO2YyT MHO2UE; OKOHYUTL MOKHCeT TOALKO
TOT, KTO MHO20 U NPABUALHO YNPAKCHAACA
8 3TOM, T. €. 8 TOHKOM pelleHul 30004l

lasen Yucrakoe (1832—1919)

ixs}H ayka — 310 ocobasi cdepa Mno3HaBaTeJbHOM
JesITeJIbHOCTH YeJIOBeKa, HallpaBJEHHAsi Ha
®.  npuoGperenue HOBOTO 3HAHHS 06 OKDYMKAIO-

LleM Hac MHpe, €ro 3aKOHaX U CBOHCTBAXx.

TR A =% LEcan penoMm TexHHKH SIBASIETCH CO3JAHHE HO-
- .- * BOro, TO [EJIOM HayKu — NO3HAHHE HOBOTO.
- Ilo3naBatesbHasi NEATENBHOCTD YENOBEKA

SIBJISIETCS] COLMAJILHOM, TAaK KakK 5Ta JesiTeJbHOCTb U €€ DPeaylb-
TaT — HayyHOe 3HaHHe O0O0YC/JaBJMBAKOTCS OOLIECTBEHHBIMH I10-
TpeGHOCTAIMEH M CYIUEeCTBYIOT TOJAbKO B obuectse.\ Hanpumep,
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Mexanuka HbIOTOHA NOSIBHIACh MMEHHO B KaHYH TPOMBILLIEHHOH
peBOJIIOLHH, T.€. TOrJa, KOrja B Hed BO3HHK/IA peafbHas Mo-
TPeGHOCTb.

Coziepkanue 3HAHHs ONpPeNEeNsieTcsi NPeiMeTOM NMO3HaHHS, HO
NoJyyeHHe HOBOTO 3HAHMS, HCKAaHHE HCTHHbI SIBJSETCH HAYyH{HBLIM
TPYLOM. i

KakoBwl ocobenHHocTu 31Oro tpyna? Ilpexpe Bcero HayuHbld
TPy/L €cTb CIELHANH3MPOBAHHAsl TO3HABATE/bHAS NEATCILHOCTH
pccJieoBaTes, NPOJYKTOM KOTOPOH fIBJISIETCST HOBOE 3HAHHUE. Hro-
roM Tpyla HAYYHBIX KOJJEKTHBOB SBJSICTCS DAa3BHBAIOILASCH
cucTeMa HayyHOrO 3HaHHS. )

Tpyn ucc/efoBaTeNsi HEMBICTHM, C OLHOH CTOPOHBI, BHE CBS3H
¢ pe3yJibTaTaMy HAYYHOH [ESTeJbHOCTH NMPEAIIECTBYIOMHUX TOKO-
JIEHH#H, a ¢ Jpyroil, — 6e3 OOILEHHs] ¢ APYTHMH HCCIENOBATCIAMU.
IIpupaienye 3HaHUS PEJINOaraeT OBJiajieHie HaKOIJIEHHbIM 3Ha-
HHeM ¥ JOCTUIAaeTCsl B Ipoliecce Hay4yHoro obuienusi. OHO XapakTe-
pU3YeTCSi HOBH3HOH, YHMKAJbHOCTBIO H OGIIE3HAUMMOCTBIO IJIst
obmecrBa. TloJiydeHHBIE 3HAHMS IpeBpallaloTcs BO Bceobiee
LOCTOSIHHE, YAOBJETBODSiioliee NOTPeGHOCTD obmectBa. OHu cra-
HOBSITCSL LIEHHOCTBIO MJISi OOLIECTB&, TOCKOJbKY peajiu3yloTesi B
MallMHAX, TEXHOJOTHYECKUX [poleccax, HUCHOJb3YIOTCs /s HeJieH
06pa3oBaHusi, BOCIHTAHHS, COBEPIIEHCTBOBAHHS TEXHHUECKHX
CpeJsiCTB.

Hayka OTHOCHTCS K CHCTeMe JyXOBHOTO IPOM3BOJICTBA, KOTO-
‘poe SIBISICTCSI HE NPOCTO NPOH3BOJCTBOM HOBLIX HJCH, 3HAHUH,
HO U CrIOCOGOM OPTAHM3ALUH HAaYYHOH [EeATEeJIbHOCTH.

3ameHsis NOHATHE 3HAHME TOHATHEM WH(OPMALNH, a TEXHH-
YecKHe OTHOILIEHMS, CBA3AHHBIE C IPOU3BOLCTBOM HOBOTO 3Ha-!
HHsI, — HHGOPMALMOHHBIMH, MOXKHO paccMaTpuBarh HAYKy Kay
HH(POPMAaLHOHHYIO CHCTEMY. i

BakHylo poJib B HAYKe HIpaioT OPTaHH3aUHOHHbIE OTHOUICHHS.
Mx BO3HHMKHOBEHHE CBSi3aHO € T€M, YTO HAy4HBIH TpPYJ OCylle-
CTBASICTCS B ONPEEJICHHBIX OPraHW3aLMOHHBIX (popmax (B MUHCTH-
TyTax, jabopaTopusix, Ha TOPHBIX [PeANPUSITUSAX) . uHayKa BKJIIO-
yaer B ce6si COBOKYIHOCTb HayuHBIX YyupexjeHuil. Oprannsa-
LHOHHble (GOPMbI HAYYHOH [EATEJLHOCTH 3ABHCAT OT TEXHOJOTHH
HayuHoro Tpyna. Mx HasHaueHue — O0eCreuuTh ONTHMAJbHOC
(GYHKUHOHHPOBAHHE HAYKH KaK HH(OPMAUMOHHOH CHCTEMbI. Opra-
HU3aLHsl HAYKH Ha YPOBHE rocCylapCTBEHHbiX OPTraHOB TECHO CBSi-
3aHa ¢ xapaKTepoM coluanbHoro crposi. Hanpuwmep. B crathe 26
Koncturymuu CCCP ckazaHo: «B cOOTBETCTBUH € noTpeOHOCTAMHK
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obuiecTBa rocynapcrBo obecneynBaet IIJlaHOMEPHOE Pa3BHTHE Hay-
Kd M MOJrOTOBKY HAYUHBIX KaJpOB, OPraHH3yeT BHeJPeHHE Hayu-
HBIX HCCJIEJOBAHUE B HapoJHOe X03:HCTBO U pyrue c¢epbl XKU3HUY,

IlponykTHBHOCTE HayyHOIO TPYZLA, 3(P(PEKTHBHOCTL Hayku B
GoJibuiol CTEMEHH 3aBHUCSIT OT COLHAJbHBIX, HPABCTBEHHBIX OTHO-
LI€EHHH, HOPM Hay4YHOH NEATEJbHOCTH, KaK CPeICTB €€ pPeryaupo-
Banusi [4]. 3apmaum, nocraBnenHbie nepen HayKoit XXV cmbes-
nom KITCC, 06s13bIBAlOT COBEPLIEHCTBOBATh OPTraHHU3auHUIoO H IO-
BHILIATH 3 (EKTHBHOCTD TPYAA HAYYHBIX PaGOTHHKOB, OTBETCTBEH-
HOCTb HAYYHBIX KOJIJIEKTHBOB 33 YPOBEHb H KaueCTBO HCCIELOBAHUE,
Ba)XHbIM yCJAOBHEM ONTHMH3ALHH JIESATEJbHOCTH HAYYHHIX KOJJIEK-
THBOB SIBJISIETCS CO3[laHMEe MCHXOJOrHYeCKOro MHKDOKJIHMATa IJisi
HayuHOH paboThl, ONpefeasieMOro MOPaJbHO-3THUECKUMH B3aHMO-
OTHOLUEHHSIMH B KoJjiektHBe. UyBCTBO KOJAJIEKTHBH3Ma H TOBAa-
pullecTBa HeoGXOIHMO JJisi HayyHoro paborHHKa. KosJiekTHBHBIN]
XapaKkrep COBPeMEHHON HayuHOH HesiTeIbHOCTH Tpebyer OT yesoBe-
Ka BBICOKHX MOpajbHbIX KayecTB. TOJBKO coueTaHHe JIMYHOTO
U KOJUIEKTHBHOIO Ha MPUHIUIIAX KOMMYHHCTHYECKOH MopaJjH co-
31aeT 3[0pOBbIE€ YCJOBHSI IJisi HCTHHHOH paGotel [2].

Jluynasi HayuHasi 3((eKTHBHOCTb HCCJIe[loBaTeNsl 3aBHCHT He
TOJBKO OT YPOBHsSI MOTHBAlHH, HO H OT ee HalpaBJA€HHOCTH.
Inst ycneuiHo#t paGotel B HayKe 4YeJiOBeKy HeOOXOAMMO ObiTbh
OPHEHTHPOBAHHBIM HA HAYUHbIE [[leHHOCTH. B NpH3biBe K MOIOAEKH,
pewiuBiel nocesituth cebsi Hayke, akapn. M. IL IlaBaoB cpopmy-
JIHPOBaJl TPH OCHOBHBIX TPeGOBaHHS: NOC]EL0BATEJbHOCTL B OBJa-
JEHHH 3HAHHSIMH; BHYTPEHHSIS CKPOMHOCTb, KOTOpasi He I03BO-
JiSleT YeJIOBeKy NepeoleHUBaTh ceOsi U 3aCTaBJsIeT ero BCIO XKH3Hb
MOMOJIHSATL 3HAHUS; CTPACTh, KOTOPasl 3aCTaB/sIeT UeJoBeKa XXHTb
HayKoil. OTH TpeGOBaHHs Pa3BUBAIOT y HCCAEOBATEJs TBOPUECKOE
MBILICHHE, OCHOBHOH MPEANOCHIIKONH KOTOPOro SIBJSIIOTCS 00beM
u ray6HHa HayyHBIX 3HaHHil. De3 ocHOBaTeJbHBIX 3HaHHA H HX
[IOCTOSIHHOrO TOIMNOJHEHHsi HAYYHOE MbIILJIEHHEe Da3BHBaThCH He
MOXKeT.

YenoBusi niionorBopHoil HayuHoit mbicau M. I1. IlaBaos cdop
MyJHpoBas caenyiolmm obpasom. 1. CocpelOTOUEHHOCTH MBICIL
Ha opuoMm npexnmere. 2. HemocpelcTBeHHOE COMPHKOCHOBEHHE C
JEefCTBUTENILHOCTBIO, MHHYSl oOMaHuuBbLIe «cHTHagabl». He ynos-
JneTBOpPAThHCST nojynonumanveM. 3. TlosiHas cBo6oma MbICAH. ¥YM
He JojikeH ObiTh B 1JeHy y IpuBbUKH. be3 cpoGoAbl Mbic/H
Helb3sl YBHIETh HHUYET0 HCTHHHO HOBoro. 4. IlpupsizanHocTh K
ujee U B TO XKe BpeMsi OGecnpHCTpacTHe, COEHHEHHOE C TI'OTOB-
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HOCTBIO OTKa3aThCsl B C/1yyae CO3HAHHA JIOXKHOCTH upeit. 5. [lesitedp-
HOCTb, TIOJIHOE O3HAKOMJEHHE C MOAPOOHOCTMH H BbISICHEHHEM
ux (mepa, Bec, umciao). 6.$lcHocTe M mpocrora — ujean yma.
7. CTpeMieHHe yKpenuTbCSl B HCTHHE MyTeM [OCTOSIHHOM JIMUHOI
npoBepku. 8. CMHpeHHe.

TBopueckuii npouecc COCTOMT H3 UepelOBAHUS CO3HATE/BHBIX
H NIOJNCO3HaTeNbHBIX yCUIUH. «UTOOB! NPUILIO BIOXHOBEHHE, HEOG-
XONMMO COEJMHEHHE HEeCKOJIbKHX MaJIOBEDOSITHBHIX COOBITHH: HaJiu-
yue TPyLHOH 3apauM, B3BOJHOBaBLIeH 1O rilyOHHBI AYIIH, OLIyIle-
HHE, YTO UMEHHO Thl CMOXKellib €e pelldTh, BlaJieHHe TeXHUKOH,
JOCTaTOYHOE JJisl PellleHUsl 3afauu, OnbIT pelleHusi 6oJiee JEerkKHxX
3anay nomsoGHOPO pona B NpouiioM, Ge3ynpeyHoe 300POBbe, YTOGH
BbIEPXKATh AJHUTEJLHYIO G€CCOHHHLY UJIM TOJyOGeCCOHHMIY M, Ha-
KOHEL|, [I0JHOEe OTBJEUEHHE OT IOCTOPOHHHX 3abor*.

Hayuno-TBOpueckoe MullJIeHHE BKAIOUaeT B ce6si aHaNUTHUEC-
KO€ U CHHTeTHYeCKoe MbllljieHHe. BaxHOH cTOpoHO# HayuyHOro
TBOPYECKOTO MbILIJIEHHS] SIBJISIETCSl CHOCOGHOCTH K IPOTrHO3HOMY
MBIIJIEHHIO, clIoCOGHOCTD MpelaBULeTh Oynyuiee pa3aBuTHE, HAayUHOE
ymeHue ucciaenoBatessi. Ilon HayyHHIM yMeHHEM HCC/e[OBaTedisi
NOHUMaeTcsl CNOCOOHOCTb TPABHJILHO aHaJU3UpOBATbh, CHUCTEMa-
TH3HPOBATh, aBCTParupoBaTbCsl U NPOU3BOAHTL HAyYHOE JOKasa-
TeJIbCTBO.

Bricokoe HayuHOe yMeHHe HCCJielOBaTelsl BbipaaerTcsl TaKKe
B OCBOEHMH MHOIOOGpa3HbIX METOIOB HCCJIENOBAHUI H IIPaBHJIb-
HOM HX IPHMEHEHUH.

IlepBbifl mar B HAyYHOM HCCJIEAOBAHMH — OTKPBITHE IIPOGIEMBI.
Urto xe Takoe HayuHasi npobaema? IlpoGnemHas cuTyauusi Bo3-
HUKAeT TOT[a, KOTla OCO3HAaeTCsl HemnoJIHOTa HMewlleiicss HHpOP-
MalMy [/l pellieHusi TOW MAM MHOIl HayuyHON 3ajaum.

OTKphITHE BO3MOXHO JIMIIb IIPH YCJIOBHH OBJafeHUs Pa3juy-
HbiMu oGJiacTSIMH 3HaHHH. YclieXx HayuHOH JIefTeJIbHOCTH omnpeje-
JISIETCSl BO3MOXHOCTBIO BHIHTH 32 Tpe/iesibl CJOXKHUBLIEHCS CUCTEMb
TIOHATHH.

CyiiecTBOBaHHE HAaYKH ONpPENENSieTCH MHAMBHIYaJbHLIM TBOD-
YeCTBOM YYEHHIX, B KOTODOM MOXXHO BBbIJIeIHTb TPH 3aKOHOMED-
HocTH: 1) 06yCJIOBJIEHHOCTb TBOPUECTBA NPelIeCTBYIOLIEH HAayKOM;
2) 0OyCJOBJIEHHOCTh €ro HpakTHUeCKMMH 3alpocaMu; 3) 3aBHCH-
MOCTb TBODYECKUX JOCTHXKEHHH OT cnocoGHocTell JMYHOCTH (na-
MsITh, HabGMOIaTeNbHOCTb, BOOGpaXkeHne, cooOpasuTebHOCTD) .

*A Murpgaa O nCHXOJOrHH HAyyHOro TBOpuecTBa. — Hayka H KH3Hb,
1976, Ne 3, c. 101.
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3ax0n0mepﬂocm JEeATEJIbHOCTH YUEHbIX B3aHMOCBA3aHbLI C 3a-
KOHOMEPDHOCTSIMH Pa3BUTHA HAYKH.

[lpoekTHpoBaHHne KapbepoB Kak BHJ, NEATEIbHOCTH

Ilpoexr zoprozo npednpusrus seasercs
TOKUM 9€ RpOU3BEOEHUeM 2eHUS 20PHO20
UHMEeHepa, KOK CO30aHUE KapTUHbL XY O0%c-
HUKOM.

b. H. Boxkuii  (1873—1927)

- 1060€ TOpHOe TPeINpHSITHE CTPOUTCSH MO MpPo-
exty. IlpoeKTHPOBIIHMK BoCCO3JaeT B CBOEM
BooOpaXKeHUH Oynyluull pyIHUK H objaekaer
€ro B YepTeXH, pacyeThl, NOSICHUTEJILHYIO
3aMUCKY.

Ecau B npouecce HayyHoi#l paGOTH I'OpHBIE

! HH2KEHED CO0314a€T HOBblC METOLbI, TO IIPOEK-

THPOBIIMK TIOJIb3YETCHi B OCHOBHOM H3BECTHBIMH DPEILIEHHUSIMH, OI€-
pUDYET HMEIOIMMCH WJIM HaMEUYEHHBIM K CEpUHHOMY BBINYCKY
060pyLOBaHHEM.

IlpH npoeKTHPOBaHUHM HYMKHO PENIHTh YEThIPE OCHOBHBIX 3afa-
qu: 1) TiiatesibHO M IyyGOKO M3YYHTh MECTOPOXKIEHHE U Teorpa-
¢uueckue oCcOOeHHOCTH palioHa; 2) YACHHTL CHTyauu ¢ no0bi-
BaeMbIM ChIpb€M H BJHMSIHHE OyAYILEero pDyJIHHKA Ha pa3BUTHE
oTpacau HapoiHoro xossficrBa; 3) npuHsirb Haubosee 3¢ PeKTHB-
Hble B JaHHOM KOHKpPETIIOM cjydae MeTojbl paszpaborKH MecTo-
poxzeHusi; 4) npenBUOeTb BCe BO3MOXHBIE MOCJCACTBUS JJISI
o01LIEeCTBa M NPUPOABI PEANH3AIMH NPOEKTHBIX PelieHHH.

Uto Takoe IpoeKTHPOBaHUE? JTO CJOXKHBIH BHJ, JefATEIbHOCTH,
yclex B KOTOPOM 3aBHUCHT OT NPAaBHJBHOrO COYETAHHS HCKYCCTBA
H HAYKH.

HnTepecHo mpoaHasM3upoBaTh NMOAXOLB, METOMABI H KDHTEPUH,
HCTIOJb3yEMbl€ [PH NPOEKTHPOBAHUH.

Ilpexxne dem npepcka3biBate Oynyilee, NPOEKTHPOBILMK [0J-
eH 3HaTb HacTosillee, a JiJisi 3TOr0 OH JOJXKEH OBJaJieThb CBOM-
CTBAMH HCCJIEAOBATENSA: CKENTHLIU3MOM, YMEHHEM NOCTABUTb MbIC-
JIeHHBbIH 3KCNEPHMEHT M IPOaHaJM3HPOBaTh ero pesyabrathl. On-
HAKO KOTZa [POEKTHPOBIUUK NEPEXOAUT OT HACTOSLIETro K Gymy-
€My, COMHEHHEe JIOJ?KHO YCTYNHTb MECTO IOJICO3HATENBbHON BeEpE.
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IIpu BLIpaGoTKE HOBOIO PELIEHHS NPOEKTHPOBLINKY HEOOGXOLHM
nonxon Xynoxuuka. OGpasbl BAPHAHTOB IPOEKTa NOJKHBI ObITh
3aneyatyieHbl B BHIE 3CKHM30B.

MareMmaruueckue METOAbl NOJe3Hbl AJs1 NMPOEKTHPOBIIHKA Ha
TOM 5Ttamne, KOrga 3ajaya 4etko c¢opMmyjmpoBaHa, Korpa s
TOro 4ToObl paspeilinTb MPOTHBOPEUHS] MEXJY LEJbI0 H CPEelCTBAa-
MH, yxe He TpeOyercsi M3MEHSITb HCXONHble MOCHUIKH. MHbIMH
CJIOBAMH, MaTeMaTHKa NoJie3Ha IJs ONTHMH3aLMH.

TnaBHBIH HHCTPYMEHT NPOEKTUPOBIIHMKA — YepUeHHe B MacllTa-
6e, KOTOpoe HMeeT CBOeH LeJbI0 3HAUMTEJbHO PaCLUMPHTh «TIOJS
npeacrasiaeduii». MacimTaGHBIH yepTelX MOXKHO pPacCMAaTPUBATh
KaK MojeJb B3auMOCBfizell MexJy 3JeMeHTaMH o6bekta. [ast
[IPOEKTUPOBAHHUST COBPEMEHHBIX TOPHHIX MPEJNPHATHH YEPTEIKHbIA
cnoco6 caumkom mpoct. Heo6xonumocTh COBEepPLIEHHBIX METOLOB
NPOEKTHpOBaHusi oOyciaBiuBaercss npobieMamMu obecneueHus yc-
TOHYKBOCTH GOPTOB, NMPOBETPHBAHUS Kapbepa, OXpaHbl OKPY2Kalo-
el NpUPOALL

OCHOBOH HOBHX METOJOB MPOEKTHPOBAHUS SIBJSIETCH OGBHEKTH-
BH3allMsl TeX NPOLECCOB MBILIEHHS, KOTOPble [POEKTHPOBILHK
JepiKas «npu cefe», a TaKxke paslieleHHe UX Ha TPH KaTeropuH,
CBSI32HHbIE C HHTYHTHBHBIM, JIOTHYECKHM M IPOUEAYPHBLIM MbILILIE-
HUSIMHU.

[Ipouecc MpoeKTHPOBaHHMS Ha yPOBHE CHUCTEM HHOILA CPABHH-
BalOT C- IOMCKOM KJjajna. HoBas 3ajaua nono6Ha HeW3BenaHHOM
TPAEKTOPHH, [POTSHKEHHOCTh KOTOPOH HEH3BEeCTHA, a KJa[4oHCKa-
TeJIb MCCIELYET €€ C TOMOIUBIO CeTi¥l MaplIpyToB. JTa CeTb He
CYIECTBYET IO TOHCKa, KJaJOHCKaTesb JOJKEH H300pecTH ee
au60 [0 TOro, KakK OTOPaBUTCs B MyTh, JHO6O B XOI€ C€aMmoro
noucka. Meronbl NPOEKTHPOBAHUS NOAOGHBI TpubopaM JJisi OPHEH-
THPOBKH U TonorpauyeckuM cXeMaM, KOTOPHE OH HCIOJb3YyeT
IJisi GUKCHPOBaHUSI CBOEr0 Maplipyrta, YTOObl COXPAHUTDL KAKOR-TO
KOHTPOJib 3a CBOMM T1poABHXKeHHeM. [lpoeKTHpOBaHME, KaK H
NpOKJAafKa Mapupyra, Ovuio Obl «[PSIMOJHHEHHBIM» IIPOLECCOM,
ecau 66l ¢ caMOro HayaJja He NPUXOJUJIOCH HMETh JIeJIO C HemnoJ-
HbIMHM JaHHBIMH. 3Ta aHaJjorusi nepecraer ObiTb BEPHOH, Kak
TOJBKO MB TIEPEXONUM K PaCCMOTPEHHIO IPHPOALI HCCJENyeMOro
npocrpaHcTBa. O6jactb, B KOTOPOH HEHCTBYET IPOEKTHDPOBILHK,
B OTJIMUHME OT MECTHOCTH, 10 KOTOPOH IBHXKeTCsl KaJOoHcKareJb,
HEOIpeJIeIeHHA U CYIIeCTBYeT JHlb B BooOpaxkeHun. OHa MeHsieT
¢dopMy B 3aBHCUMOCTH OT T€X OONYIEHHH, KOTOPbiE BbIHYXKJEH
JIeNaTh TPOEKTHPOBILHK.
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Ilpn pewenun 060N 3ajaun NPOEKTHPOBAHHSI HEOOXOIHMMO
Ofpele/IeHHOe coueTanHe JIoTHKH W HHTyHuuH. [lytu Takoro coue-
TaHHAl MHTYHTHBHOTO C PalHOHAJbHBIM HE YCTaHOBJIEHBI H BPSiJL
JH HX MOXHO YCTAHOBHTb B OGLIEM BHIE, B OTPbIBE OT KOHKpET-
HOH 3ajaym.

MHuorue crnenuasHCThl O TEOPHH NPOEKTHPOBAHHUS CUHTAIOT,
4TO MPOEKTHPOBAHME BKJIKOYaeT B celsi TPH OCHOBHBIE CTafHu:
aHanu3. CHHTe3 M OmeHKv. OGBbYHO 31H CTaiHH MOBTOPSIOTCS
MHOIOKPaTHO, NpHYEM KaKAblH CJAENYIOUIUA LHKJI OTJHYaeTcs OT
npeapiayitero Gonbiol netanusanydell ' MeHblleH OGHIHOCTHIO.

PaccMOTpHM CTafHM [POEKTHPOBAHHS.

Ilpu ananuse rpaHUb TPOEKTHOH CHTyallUH CTPEMSITCS PaCLUIM-
PUTh € LENbI0 O6ECNIeUHThb NPOCTPAHCTBO AJIS1 MOMCKA pellieHHs.
Pa6orta Ha 3TOH CTajHH BKJIOYaeT.B ceGsl JOrUYeCKUe, HHTYHTHB-
Hble JeHCTBUS M HeoOxomuMmocTb cbopa (akToB ISl NPHHATHSA
peLeHul.

Llenn ananusza sakimoyaercss B TOM, YTOObl NEPECTPOUTbL HJIH
pa3pyiuuTh NePBOHAUYAJIbHHI BapPHAHT TEXHUYECKOrO 3aJaHHS.

CHHTe3 — 3TO CTajusi TPHHIMNOB M KOHUENUmi. D10 camas
OTBETCTBEHHAS CTaJsl, KOTAA COBEPIIAIOTCA KPYNHHIE OIUHGKH,
KOTJla MOTYT BOCTODJKECTBOBATb HEONPAaBAAHHBIH ONTHMHM3M HJH
y3octb Mbimsienusi. Ha sto#t cranum Heo6xonumbl Goabiuoil ONBIT
¥ 3/paBOMbiCIME. IDTO CTaflsi, KOrja CyXJIEHHS O LEHHOCTSX
1 TEXHHUECKHX BO3MOXKHOCTAX OOBENUHSIOTCH B PELIeHUs], KOTOpHE
JOMXKHBI OTPaXaThb TEXHOJOTHYECKHE, 3KOHOMUUECKHE, 3KOJIOTH-
YeCKHE M COLMaJibHble acmeKThl NpoekTHpoBaHus. M3 Bcero storo
BO3HHKaeT ofIlasi cxeMa NPOeKTHPYEMOro OGBEKTA.

Ilocnepusis cTagusi NPOEKTHPOBAHUS — OLEHKA HACTYNAeT
TOrfa, Korja sajaya olipefeseHa, nepeMeHHbe HAaMAEHH, 4 LeJau
yctaHoBJieHH. Llesb 3TO# crapuu — COKpaTHTh I0Jl€ BO3MOXKHBIX
BapUAHTOB N0 €IMHCTBEHHOTO M36DaHHOIO [POEKTa ¢ MHHHMAJb-
HbIMH 3aTPaTaMH BPEMEHH M CPEACTB. JTa CTajusi TNPOEKTUPO-
BaHMSl MOANAETCSH JIOTHUCCKOMY aHAJU3y H B HEKOTOPBIX CJydasix
MOKeT ObiTb BLINIOJIHEHA LEJHKOM BbIUHCJHTEJbHOH MallnHOMH.

[Ipy nNpOeKTHPOBAHHH KaphepOB HCMOJbL3YETCs Psijg MareMa-
THUECKHX METOLOB (aHaJuTHuyeckHe, rpado-aHaIuTHUYeCKHe, Be-
POSITHOCTHblE H KOMOWHAILHOHHEIE) .

K ananutuueckuM u rpado-aHaIUTHUECKUM OTHOCSTCH METOZb
UCC/IeNoBaHust GYHKUME Ha ONTHMYM, JHHeHHOIO U JHHA MHYECKOTO
nporpaMMupoBaHusi. K BepOsiTHOCTHBIM — METOJIbl MaTeMaTHyec-
KOH CTaTHCTHKH, TEODHH HUIP U Ouepenei.
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AnanutHyecKye Metolbl SIBASIIOTCS HauboJiee IPOCTbIMH H yHH-
BepCasibHbIMH MpPH MOHCKE ONTHMaJibHbIX peweHHH. OHH 103BO-
JISIIOT NPOM3BOJLITH [0 CPABHUBAEMBbIM BapHaHTaM pacyerbl TPYLO-
BHIX H MAaTepUaJbHBIX 3aTpaT, BEeJMUHMHA KOTOPLIX 3aBHCHT OT
BapbHpyeMOro napamerpa.

Ilpouenypa peuleHusi 3ajain aHaJHTHYECKHM METOAOM 3aKJIo-
yaercsi B BBINOJAHEHHH CaAefylomuX sTanoB: 1) or6op u aHalus
anpTEPHATHBHbIX TEXHOJIOTHUECKHX pelleHu#l; 2) BbGOp Kpurepus
ONTHMH3aluY; 3) COCTaBJeHHe MOIeJeH 3aTpaT Mo KaxXkKIOMy H3
BapHaHTOB; 4) NpoBeleHHE pacyeToB [10 KaXKAOMY BapHAaHTY;
5) BBIGOD ONTHMAJILHOIO BapUaHra.

AHaJuTHYECKHE METO/bl O3BOJSIIOT pelliaTh 3afauy, CBSI3aHHHEE
¢ BHIGOPOM CrIOCOGOB BCKPBITHH, CHCTEM pa3pabOTKH, CPENCTB Me-
XaHH3aUMHU.

CosiepaHie Tpy/na FOpHHIX HHMKEHEPOB-TIPOEKTHPOBILHKOB XO-
pomo packpuito akan. H.B. MeabHukoBoiM: «HHXeHepbl-nipoek-
TAHTBl U HHXEHEPH-KOHCTPYKTOPBl OTHOCATCS K MHXKeHepaM-uccie-
JOBATeNsIM U C 3TOH TOUKH 3PEeHUS IO XapakKTepy JesiTeJbHOCTH
NpUOJHKAIOTCH K HAYYHBIM paGoTHuKaM. OHH JOJIKHB 06Janath
XOPOLIMM [IPOCTPAHCTBEHHBIM BOOGPaXKEHHEM H CIIOCOCGHOCTBIO
GBLICTPO BOCIPUHMMATL HOBHHKH CMEXKHBIX oOnacrefi TEeXHHKH H
NPOMBILIJIEHHOCTH. JIJIsi 3TOr0 HeOGXOLHMO ONfiTb-Taku TpeboBa-
HHE [OCTOSHHOIO ¢camMoo6pa3oBaHus, IIPK 3TOM IJIaBHLIM fIBJSETCH
u3yuenue HHGOPMAINMOHHEIX MaTepuadoB. llpoekTupoBaHue wu
KOHCTPYKTHPOBaHHe — IIPOLECC TBOpPHECKHil, Tpebyloliuii onpene-
JIEHHBIX crniocoGHocTel u ry6okux 3Hauuii» [2, c. 12].

TBOpPUECTBO NPOEKTHPOBLIWKA NPOSIBJASETCS NPH PELIEHHH Ta-
KHX BONPOCOB, KakK BbIGOP BCKPHITHS, CHCTEMBI Pa3paboTKH, CXEMbI
MeXaHU3alHH U aBTOMATH3AlUH, ONpe/ej]eHHe NMPOU3BOICTBEHHOH
MOILLLHOCTH U TPaHHUL, Kapbepa.

«Co3narb NPOEKT rapMOHUUHOTO ¥ BblcOKO3((EKTUBHOrO Npe/ -
NpUATUS — Jesio He mnpocroe. OnTUMaJibHBE ITapaMeTpbl, COBEp-
IeHHasl TEeXHOJIOTUSI W OpPraHu3auusi MNPOM3BOJICTBA, MPENCTaB-
JIEHHBIE B TIPOEKTe, — pe3ysbTaT GOJbLIOrO TpyAA HHXKEeHepoB-
NPOEKTHPOBLIKMKOB CaMblX Pa3HBIX CHENHaJbHOCTEH, HO OCHOBHAas
poJib TIpPHHAJIEXKHT IJIABHOMY HHXKEHepy npoekra» [2, c.12].
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OI'JIABJIEHHE

BBEJEHHE .
3HAYHMOCTL AEATENLHOCTH ropHoro mm(eﬂepa
Munepanphbie H SHEPreTHYECKHE PecypeHl M MX
HCTIO/Ib3OBAHNe
OCHOBHHE BHIH TOJE3HHX ncxonaemux WX nobuua

1. MCTOPHYECKHE ®A3bI PA3BUTHUS TOPHOF TEXHHKI/I

U TEXHOJIOT UH .

2. TOPHASI HAYKA KAK CUCTEMA 3HAHWR
Tlpeamer rophoit wayku .
3aKOHOMEPHOCTH Pa3BUTMS FOpPHO# Hayxn
Oco6ennoctH COBPEMEHHOrO TIEPHOAA PA3BUTHS
TlousiTusi, 3aKoubl FOPUOH MAYKH
Meroan ropvoft Haykn .

3. OCHOBHBIE CIIOCOBbBbI BCKPbITl/ISl U ,LIOBbl‘JI/I

TNOJIE3HBIX UCKOTIAEMBIX . .

Crocobnl BCKpHTHS .

OTkpuiThie pa6oThl .

Tlogsonubie (npaxublii Mopcxon) cnocoﬁu paapaﬁo'rxn
POCCHIMBIX MECTOPOXAERM# e e
Tlonzemunie paGoTsl

Feorexyonoruueckuii cnoco6 noﬁutm

4. B3BAUMOCBSA3b I'OPHOI'O [IPOI/ISBOHCTBA

C OKPYXAIOUIEM CPEOOM . .

CoBpemerHoe ropyoe TPOH3BOACTBO KaK emmaﬁ
NPUPORHO-3KOHOMMYECKAS CHCTEMa
Hapyiuenne 3emuoit Kopnl npu rOpHO’l‘eXHH'-leCKOH
RESITENbHOCTH . .
Bausinye ropHbix npennpnmnu na 3arpn3ﬂeﬂne
NPUPORUBLIX BOX .. .
3arpsisvienne arMoc epu . .
5.TOPHAS1 HAYKA U HPAKTI/IKA OT KPbITbIX PAbOl
B3anmocBsi3b HAyKH, TEXHHMKH, MPOH3BOACTBA
BHyTpeHHHE 3aKOHOMEPHOCTH Da3BMTHS rOPMO#H TEXHMKH
TeHaeHIMM pa3BUTHA rOPHOAGGHIBAIOMIER NPOMBIUNEHROCTH .

6. YUEBHBIH TIJIAH TMOArOTOBKH I'OPHOI'O I/IH)KEHEPA

IO CIIELHUAJIBHOCTH 0209 .
3apauM BHCLIETO TF'OPHOIO oGpasoBannn
Crpykrypa yueGHOre niana .

BsaumocssA3p OOuleCTBEHHHIX, ECTeCTBeHHle

M TEXMHHECKHX HaykK .

Hnikenepyoe MbIILJIEHHE, 3axonomepuocm ero
a3BHTHA .

7. CO,LIEP)KAHI/IE TPy,LIA FOPHOT'O l/lH)KEHEPA
Bo3HMHKHOBEMHME H Pa3BHTHE HHIKeMepHOro Tpyaa
TopHoe TMPOM3BOACTBO KAK BUI AEATENBHOCTH
Topnasi vayka kak BMJ AEATENbHOCTH .
TpoexTrpos anne KapbepOB KaK BHJ REﬁTe.VleOCTH

JIMTEPATYPA . . .. .
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