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T'OY BIIO «/[oneykuti HAYUOHAILHYIL MEXHUYECKUL YHUBEPCUMEN )

HOBTOPSEMOCTb COBBITHI B UCTOPUU TEXHUKHU

B wMeTomonoruu Hay4YHOTO TIIO3HAHUS CyIIle-
CTBYET HECKOJIbKO ypoBHeH [1]:

— perucTpanus U ONMUCAHHE SBICHUS WIA O00b-
ekta — B 1772 rony xomuccus [lapmxckoil akanemMun
HayK HCCJEIOBalla METCOPUTHI U OTBEPIIIa 3€MHOC
i aTMOC(hepHOE UX MPOUCXOXKIIECHUE, a BAPHAHTHI
KOCMHUYECKOTO BO3HUKHOBEHHSI HE paccMaTpuBa-
JIUCH;

— OompeaereHre 3aKOHOMEPHOCTEH: KadecTBEH-
HBIX — B BUJIC YTBEPKIACHUN «ECIIH...TO» WIH KOJH-
YECTBCHHBIX B BUJIC MATEMAaTHYCCKUX (OPMYI;

— 0000111eH1e U3BECTHBIX 3aBUCUMOCTEH U (op-
MHUPOBaHUE TCOPHM WM KOHIICIIUHU JaTbHEHIIETO
WCCJICJIOBAHUS;

— OTKpPBITHE U (OPMYIUPOBKA 3aKOHOB, OTpEIe-
JISTFOIIUX CYITHOCTh (PU3UYECKOTO SBJICHUS;

— aHaJIOTHUsl — TIEPEHECCHUE 3aKOHOMEPHOCTEH ¢
OJTHOM O0JIACTH 3HAHWU Ha JIPYT'YI0O — MOXET OBITh
BecbMa I(PQPEKTUBHBIM METOJIOM, MPH HEIOCTaTKE
JTAaHHBIX.

OKpy>Karomuii Hac MUP TIOJIBEPKEH [UKIIAM pas3-
JIUYHOM TITUTETHLHOCTH — JICHh CMEHSETCS HOUBIO, 32
3UMOH ClIeJIyeT BEeCHA, EPUOUICCKH TIOBTOPSETCS
nepuos MyccoHoB, Onb-Hunbo u Jla-Huubs u ap. B
HCTOPUYCCKOM IUTaHE IUBWIM3AIMUA HAOIIOIACTCsI
CMEHa BTIOX — OJIMH CTPOM CMEHSICTCS IPYTUM, MEHSI-
I0TCSL OpY/AUS TPyJa, HCTOUHUKU SHEPTHH, YCIOBUS
*KU3HU U J1p. OHAKO TOCTHKCHHS IPOIIC/IINAX SOX
He 3a0bIBArOTCS, HE MCUE3al0T, a BHUJIOM3MCHSIICH
MPOJIOKAIOT CBOE pa3BUTHE — MOBO3KA MpeBparla-
€TCsI B TEIIETY, TeJiera B KapeTy, KapeTa B MPOJETKY —
OHU Bce BocTpeOoBaHbI. [losBisieTCs aBTOMOOWIIb,
CTAaHOBUTCS OCHOBHBIM BUJIOM ITEPEIABIKEHUS, TIPO-
XOJIsl IIUKITBI OCH3MHOBOTO JBUTATEIIs, TU3CIBHOTO,
ANIeKTpUYecKoro. B ompenenéHHbiii MOMEHT 0O01IIe-
CTBO CTOJIKHYJIOCh C TIEPEIPOU3BOJICTBOM TOBApOB,
CHHU3WJIACh MOKYyNaTeIbHast CHOCOOHOCTh TPaKIaH —
HACTYIWIO BpeMs Kpu3uca. VI3MEHWIOCh KadecTBO
MPOU3BOAMMON MPOYKIIVH, TIOSBHIUCH HOBBIC TEX-
HOJIOTUYECKHE PEIICHUS — HAaJaJCsl POCT MPOMBIIII-
JICHHOCTH. BoIpoc MUKITMYHOCTH CTAHOBUTCS OCHOB-
HBIM JUTS PEIICHUS 3a71a4 TUTAHUPOBAHUS U YIIpaBlie-
HUS SKOHOMUKOH. B HacTosiee BpeMs OTHUM U3 Me-
TOJOB OOpPBOBI C MEPEHIPOU3BOJICTBOM CTaHOBUTCS
CHIDKEHHE CpOKa cITyk0bl 000pyI0BaHUsI, YTO 00ec-
MEYMBACT POCT KOJIMUYECTBA BHIITYCKAEMBIX TOBAPOB U
YCKOPEHHOE 3aIT0JIHEHIE MYCOPHBIX MOJUTOHOB.

OkoIo Beka ToMy Ha3zaja d3koHoMUCT KoHpaTheB
H.JI. [2] ocmbIciuBan Xoja pa3BUTHUS TI00ATBHOMN
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9KOHOMHUKH, MOJBEPKEHHOW IPOU3BOJACTBY (Tepe-
MIPOM3BOJCTBY) TOBAPOB, HATMYMIO BOWH Ha pa3iny-
HBIX KOHTHHEHTAaX, yIy4IleHHI0 (YXYALICHHIO) OT-
HOIIEHUN MeXIy BEOYUIMMH WIPOKaMH MHPOBOTO
PBIHKA, U3MEHEHUIO CTOMMOCTH «30JI0TOTO TETbIAY,
JparolleHHBIX METaJUIOB, OPWIIIMAHTOB, OTKPBITHIO
HOBBIX MECTOpOXIeHHH HedTH, rasa, monumeran-
JIOB, anMa3oB W Jp. I'mmore3a o ToMm, 4TO Cylle-
CTBYIOT OOJIbILIE BOJIHBI M LIMKJIBI OblJIa U3JI0KEHA B
pabore Tyran-bapanockoro M.U. «bymaxkHbie
JEHBI'H U MeTau» [3].

B pesynbTare 5THX HCccenoBaHUi ObLTa 0OHAPY-
KEHa LUKIMYHOCTh BO MHOTMX c(epax uenoBeye-
CKOM NIeATENbHOCTH, MOJyYUBIIas Ha3BaHUE LIUKIIBI
KonppateeBa. B coBpeMeHHON 3KOHOMHYECKOH
Hayke BoiHbI KoHapaTheBa (45...64-neTHuE) 3aMbl-
KalOT CEPUI0 3KOHOMMYECKUX IMKJIOB Pa3IUYHON
JUIMHBL: MHBECTULMOHHBIE BONHBI JIk. Kurumna
3...5-netHue; §...12-IeTHHE WHBECTHUIIMM B OCHOB-
HoW KamuTan (cpenHecpounble nukibl) K. Mapkca,
K. XKrornapa; 15...25-netaue C. Ky3uena; = 30-net-
Hue P. Bponcona u gp.. Y Kongparsesa H./I.
HaIUIOCh Macca MocJenoBaTenel, KOTOpble OTMe-
YJaJii NEPUOJNYHOCTh B OTACIBHBIX HANpPaBIECHUAX
JESTEIbHOCTH YEJI0OBEYECTBA C PA3IMYHBIMU NEPHO-
namu. Jnuaaeie uukinel KonppatseBa H.J. aumib
MHOTJA MPEKPacHO COTNIACYIOTCS C ATallaMu pa3BU-
THSI TEXHUKU U TEXHOJIOTHH.

3a MHOT'OBEKOBYIO HCTOPHIO YEJIOBEYECTBA HAKO-
MUIOCh Macca (PaKkToOB, UMEIOLINX MOBTOPEHUS (IIHK-
JMYECKUE WM HEIMKINYECKUE): BOMHBI, AIUICMUH,
9KOHOMHUYECKHE KPU3HCHI, TEXHUYECKHE PEBOIOLIUI
u np. B nnane ucropun Poccum MokeM BBIAETUTH
100-1eTHHE ITUKIIBI:

— 1612 rog — okoHuanue CMyTBI - HapOJHOE
OTIOJTYEHHE O] TpeABOAUuTENCTBOM MunnHa u [1o-
XKapcKoro ocBo0o 1110 MOCKBY OT HOJIBCKUX UHTEP-
BEHTOB:

— Havano 18-ro Bexa — CeBepHas BoiiHa — 1709
roJl — pycckas apMus pasrpoMmiia msezos B [lonTas-
CKOM Cpa)KE€HUHU;

—Havano 19-ro Beka — (paHIly3cKOe BTOpKEHHE
B Poccuto — 1812 ron — Boponunckoe cpaxkeHue,
OteuecTBeHHAs BOIHa;

—Hayano 20-ro Beka — [IepBas MmupoBas BoliHa;

— Hayvaio 21-Beka — BoiHa B JloHOacce.

MoskeM BBIIEINUTE CEPEANHY BEKa:

— Kpbivmckas Boitna 1853...1856 ronos;

— Bropas muposas BoiiHa 1939...1945 rogos.
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Ectb 100-netHne nukiast 70...80-x ronos:

—1776...1778 ronel — 3aBoeBanne Kpsima;

—1877...1878 rozmpl — pyccko-Typenkasi BoHa —
ocBoboxxaenue bonrapumy;

— 1979 rox — BoiiHa B AdraHucrane.

BesycnoBHO, BOMHBI BIUAIOT HA 9KOHOMHUYECKOE
COCTOSIHUE TOCYAAapPCTBa, HA Pa3BUTUE TEXHUKH, IPH-
BOJIS K ClIajiaM U MOABEMY 3KOHOMUKH. Bompoc Tex-
HOJIOTHYECKHUX IMKJIOB, B TMOCJIEOHEE BPEMs 4acTo
paccMaTpUBaeTCsl B CBSI3M C IMOMBITKOM 0OOCHOBAThH
HEM30eKHOCTh TMepexosa K MIeCTOMY TEeXHOJOTHYe-
CKOMY yKkianay [4], 4eTBEpPTOI MPOMBIILIEHHON peBO-
monu [5]. OTHOBpEMEHHO, CYLECTBYIOT YTBEPHKIE-
Hus GunocodoB o Tom, uTo «Hayka XXI Beka Oyzer
HEMAaTepUAIMCTHYECKOMH, T. €. OHa HE JaCT YeJloBeye-
CTBY HOBBIX TEXHOJOTHYECKHX BO3MOXKHOCTEH B
ocBoeHUHU Mupay» [6]. C Ipyroi CTOpoHbI, 0XKHUIaHUE

MpeIaracMbIMU  KOHIICTIIUSAMU «CBETJIOTO» Oyay-
miero [8] TpedyeT TOYHOTO MOHUMAaHUS TTPOHICHHOTO
IIyTH U TEXHOJIOTHYECKUX BO3MOXKHOCTEH YeloBeye-
crBa B XXI Beke.

Hanbonee 4acTo TEXHOIOTHYECKHME LMKILI Xa-
pakTepu3yroT TrpaduKkaMu, MOAOOHBIMH TMPUBEICH-
HbIM Ha puc. 1. [Ipu 3TOM Hapsay ¢ SBHBIMHU OIIHO-
KaMl — aBUACTpPOCHHUE 3a rojsl Bropoili MupoBoi
BOMHBI UMEJIO 3HAYUTENbHBIA POCT IPOU3BOJICTBA,
KOJIMYECTBO TEIICBU30POB HAUMHAET YMEHBIIATHCS C
Hadana 21-ro Beka, B 2020 rogy cHu3MiICA 00BEM
aBUATIepENETOB U JIp. — rpaduKU co/epKaT YHUBEP-
CaIbHYI0 BEPTUKAIBHYIO OCh C (PUKCHPOBaHHBIMU
MHHHUMAJIBEHEIMA U MaKCHMAaJIbLHBEIMUA 3HAYEHUSIMU
CUHYCOMIaIbHBIX KoneOanuil. [IepBriil monéT yeno-
Beka Ha Jlyny mpowusomeén B 1969 roxy, cormacHo
TEOPUH TEXHOJOTUYECKUX LHUKIIOB, CICAYIOIas ce-

«BEMMKOM  mepesarpy3kw»  [7], Hapagy c¢  pus nonéros oxunaercs B 2029 rogy?
/'.' — > ."
TV KoHaparsesckue F 71\ \Mepconanshise
KNI e : \\ XOMMBOTEPE
Aana- 4 R / of: \ \MHrepHer
pOCHUE R / [ \
' & . 1 \ MynsTamegua
Aromsias "bé AN ,’ |
mepreTuka / Q . Qv / ® !
/&0 |/ :
L, S/ g !
/\gp@@ ,I |
v @ L) ' .
& / [T S
S exr Qv -~
6@1.—""
H _.~. : --"‘—.' E
| 4-n unkn Kongparsesa | 5- unkn Kongpartsesa |
| | | | | |
1940 1950 1960 1970 1980 1990 2000 2010 2020
E Ko RN C::)e.nuue unxns Kurnrpa
I\,
1
\ \ MepconansHuie "4 ) : H
A K, \ i nom
i \
EXOMMYHRHKAUWH / C‘Q
] - \\
\
A
\
/ \
/ \
\\
., '
| 5-1 unkn KongpatbeBa | 6-i uukn KoHgpareesa
| | | | | | |
1880 1880 2000 2010 2020 2030 2040 2050
Puc. 1. Uadparpaekropunt pa3BUTHS pa3IMYHBIX 00JIaCTEH TEXHUKU
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B pabote npeamnonaraeTcs paccCMOTPETh H3MEHE-
HHUE SHEPreTUYECKUX UCTOUHUKOB COBPEMEHHOMN ITH-
BUWJIM3ALUH OTHOCUTENBHO 3JIEKTPHUUECKON SHEPTHH.

AHanm3 cOCTaBJISIONINX, IPUBOIUMBIX B Pa3iIny-
HBIX HMHTEpPHpEeTalusiX TEXHOJOTMYECKHX YKJIalI0B,
MOKAa3bIBAET, YTO MOCIEAYIOIINE «ATOXW» H «PEBO-
JIOLUKW» HE OTBEPTaloT MPEeAbIIYIINX AOCTHXCHUH,
a, IONOJHSAA, CIOCOOCTBYIOT UX pa3BUTHIO. B pabote
[1] onpeneneno, uto «Bcesikas knaccupukanus npe-
cleqyeT ONpeAeieHHYIO LeNb, U BHIOOP OCHOBAaHUS
KJaccu(UKaIMU AUKTYETCs KaK pa3 dTOH LEIbIoy.

Peanuzamuss m1000r0 TEXHUYECKOTO pEHICHUS
TpeOyeT Hcronb30BaHue 3Hepruu. Koraa Mel roBo-
puM 00 3HEprud, TO, B MEPBYIO oyepenb, He0O0Xo-
JUMO BCTIOMHHUTH OTPENEICHUE OHATHS «OHEPTHD».
[lon »Heprueil MOHUMAIOT CIIOCOOHOCTH TEIa COBEP-
mate paboTy, TIaBHBIN MOCTYJAT — SHEPIUs, HE UC-
4e3aerT, a IepexouT B Apyrue GOpMEI.

Ha 3ape nepBoOBITHOTO 00IIECTBA COOBITHS OT-
JMYAIUCh TOCTOSIHCTBOM W MaJOi JJTUTEIBHOCTHIO
LUKJIa: O0XO0Ta, COOUPATENLCTBO, NPUTOTOBIICHHE
MUILY, e€ MoTpebieHHe, 3aIUTa OT XUITHIUKOB 1 CHIT
npupoabl.  Pa3BuTHe — TEXHONOTWH  CENBCKOTO

ol
L e—
L=

XO34HCTBa TIPUBENM K TMOSBJICHUIO M30BITKA Bpe-
MEHH, U30BITKY POJYKTOB MUTAHHUS M YBEIMYCHUIO
KOJIMYECTBA MYCKYJBHOW CHIIBI, BKJIIOUAsl CHITY JKH-
BOTHBIX. J{J1s1 peoOpa3zoBaHus SHEPTUHU UCTIONIB30Ba-
JUCh TMPUCHOCOONICHHS, TMOCTPOCHHBIE Ha OCHOBE
MPOCTBIX MEXaHM3MOB ApXHMMeaa: pblyar, BOpOT,
Omnok, knuH, BUHT. [Iupamuasl Erunta, xpamsr JIpes-
Heit ['penym, axBenyku Jpenero Puma, coOopsl
CpeIHEeBEKOBOM EBpOIBI BO3BOAMINCH 0€3 HCIOIb-
30BaHMs COBpEMEHHOU TexHHUKH (puc. 2). [Ipo mera-
mutel baannOeka He BcrmomuHaem. [loBTopuTh 3TH
JIOCTHKEHHS MBI cefi4ac He MO>KEM, HO Py4HOH Tpy[
SIBJIIETCS. OCHOBHBIM IIPH CTPOUTEIBCTBE, PEMOHTE
MEXaHMUYECKOT0 000pyAOBaHUs, pOOOTOB, aBTOMO-
Owieil, caMOJIETOB M TPU COOPKE KOCMHUYECKUX pa-
keT. 3MeHuuch npucnocoOieHusi, IosSBUINCH UH-
CTPYMEHTBI C OCOOBIMU CBOWCTBaMH, MPHOOPHI-CO-
BETYUKHU (HarpuMep, Ja3epHble ICHTPOBIIUKH) HO B
OCHOBE — CHJIa MYCKYJIOB, YMHOKEHHasi Ha Oarax
3HAHUH, HAKOTIJIEHHBIX YE€JIOBEYECTBOM 3a IMPOIIE]-

IIMe BCKa.
9Hepr 1 BOJAbI U BETPaA UCTIOJIL30BAJIMCh Ha IIPO-
TSOKCHUH BCel HUCTOPHUU YCIIOBCUCCTBA — BOASHBIC

Puc. 2. ITocTpoeHo 6e3 NCIONBb30BaHKS COBPEMEHHON TEXHUKU:
a) nupamusl Erunta; 6) Xpam Cerectbl, CUumms;
6) akBenyk Ilon-mro-I"ap; 2) Cobop [lapmxkckoii boromarepu
(ucrounuk: https://phototravelguide.ru/10-goticheskih-soborov-srednevekovoi-evropy/)
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MEJBHULIBI, THIPOAIEKTPOCTAHIINH, TUIOTUHBI U Jp.,
BETPOBBIE MEJBHUIIBI, HACOCHI, MapyCHBIA (0T,
smnoxa Bennkux reorpaguueckux OTKPBITHIA, BETPO-
BBIE TEHEPATOPHl U Jp. 3HAYUTEIBHO H3MEHWINCH
¢dopmbl Hcnionb3oBaHus. B HacTosiee Bpems BETpo-
BBIE T€HEPATOPHI CTAIHM OAHUM U3 3JIEMEHTOB «3€Ié-
HOU DHEPreTUKNY, OJHAKO MPOOIEMBI, CBI3aHHBIE CO
HIKBaJIaMH, IITOPMaMH, yparaHam, ITOJHBIM IITH-
JIEM JI€TAr0T 3TOT UCTOYHMK 3HEPTUU HETpeacKasye-
MBIM.

CoBpeMeHHBIE BJIEKTPOCTAHIMU IPPEKTUBHO
WCIOJB3YIOT CHITYy MAAAIOIEH BOABI — ANEKTPOCTaH-
un: « Tpu ymenss» B Kurae, 6pasunbcko-naparsaii-
ckasg ['OC «Uraitmy», poccuiickas «CasHo-1ymen-
ckas». [lepenaTs cuimy BoJbI, BO3MOXKHO, 06€3 3HAUH-
TEJBHBIX [TOTEPb, HA OTHOCUTEIHHO HEOOBIINE pac-
crosiaud. [locae npeoOpa3zoBaHus B SIEKTPUUIECKYIO
— pacCTOSIHUS YBEIMUUBAIOTCS JJO HECKOJIBKHX ThICAY
KHJIOMETPOB.

OpmHUM U3 BaKHBIX HAOMIOEHUI OBIITH Pa3MBbIII-
JIEHWs BUJa — BOJA, UCHapseMasl COJIHEYHOM SHeEp-
r'Hel, mpeBpamiaercs B map, ocTaércst npeodpazoBaTh
€ro B BETEP, B 3aKpbITON EMKOCTH. COTHEUHYIO DHEP-
THIO M3-32 CYTOYHOTO M CE30HHOI'0 HETOCTOSHCTBA
3aMEHWIM TEIUIOBOM 3HEprueil CKUraeMoro TOIl-
nuBa. Ha pa3nniHbIX dTanax B Ka4eCTBE TOILUIMBA UC-
MOJIb30BAJIMCE: JIpOBa, Yrojib, He(Th, ra3, aTOMHas
sHeprus. Boay momecTunn B 3aMKHYTYIO €MKOCTh
(cranpHyI0) AT BO3MOXKHOCTH CO3IaHUSI BBICOKOTO
naBieHus. Cxema HCIHOJb30BaHMs JSHEPTHU Tapa
ocTaBajach HEM3MEHHOM — HarpeB BOJABI B 3aMKHY-
TOM 00BEMeE, co31aHle HEOOXOANMOTrO NaBIICHHUS H
MIPUMEHEHUE [T PeaIu3aliy IOCTYNaTeNbHOTO TN
BpAIlaTENbHOTO IBUKEHHUSL.

Ha rpanune 17...18-ro BekoB NOABUJIICS TEPBBIii
«MapOBUYOK» — IWIMKAHC C TapOBBIM IPUBOJOM
(mpooOpa3 mapoBo3a u aBToMo6Omis). Ero m3obpera-
TeneM ctan Gpanuy3ckuii meauk Jenu [Tanen (Denis
Papin). ®pannysckuit nmxenep Hukons Kionbo B
1769 romy moctpousn TpEXKONECHYIO OE3PEIIECOBYIO
MOBO3KY C MapOBBIM JIBUraTeNeEM, KOTOPBIM MpHUBO-
W B IEHCTBHE OJHO KOJIECO IPH MOMOIIM Xparo-
Boro Mexanmusma. llepBriii mapoxox ®ynrona ObuI
ucnbiTad Ha peke Cena B 1803 rogy. B aToM xe rogy
MOSIBIJIACh KOHCTPYKIIMSI IEPBOTO NapOBO3a U Aajee
ATH TIOTIBLITKH TTOBTOPSUTUCH. 27 ceHTs10ps 1825 roma
OTKPBIBAETCS MEpBasg B MUPE OOLICCTBEHHAS JKEJe3-
Has nopora CTOKTOH - J[apiIuHITOH. DTO Npenonpe-
JENNII0 CAEAYIOMIMH 3Tall — «3MOXY CTAIN, MPOJIOII-
JKaromyrocs u 1o ceil nens. Ha cMeny uaér «amnoxa
TUTACTHKAa», HO JUIS CO3JaHus MAapOBBIX MAIIHH ILJia-
CTHK HE OYEHb MOAXONUT.

Wpnes ucnions3oBaHus mapa B KauecTBe paboyero
Telda Jaja KOJOCCAJIbHBIM TONYOK K Pa3BUTHIO
CPEICTB NEPEABIKEHUS — MAapOXO/bl, MAapOBO3bl H
MIpUBOAA MEXaHH3MOB MPOMBIILIEHHBIX
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npennpustuii (1o 1970 roma Ha JloHenkom meTai-
JYPrUYecKUM 3aBOJIC HCIIPaBHO padOTall MapoBOM
npuBox OmomuHra). CerofHs Ha TEIJIOBBIX U aTOM-
HBIX 3JIEKTPOCTAHIUAX BCE TAKXKe MPUMEHSIOTCS Ma-
POBBIE MamuHbI (puUc. 3).

Pa3zBuTtHe Hayku 00 «IJIEKTPUUECTBE» MPOILIO
OOJIBIION MyTH Pa3BUTHUS OT HEPBOU AIEKTPOCTATH-
yeckoit mammabl Otto ¢oH ['epuxe (1650 rox) mo
MOIIHBIX 3JIEKTPOJBHUraTeNeil Ha MOCTOSHHOM U Iie-
PEMEHHOM TOKE, yNpaBisieMbIX NMpeoOpa3oBateliei,
CHCTEM DJJIEKTPONPHUBOJA C BEKTOPHBIM YIpaBiie-
HueMm (20-# Bek).

Cnemyer chenaTh akIEHT Ha KayeCTBEHHOM
CKa4Ke B pa3BUTHU NIPHUBOAA, T.€. OTMETUTH TIEPEXO]
K HOBOMY YpPOBHIO JUIsSl BBIIIOJIHEHUS TOH K€ TE€XHO-
JIOTUYECKOH omeparuy. DTOT XapakTep pa3BUTHA B
00IIIeCTBE paccMaTpuBajl B CBOMX TPyIaX HEMELKUN
¢unocod @. I'erens (1770...1831 r.r.). Y Hac sTOT
3aKOH OOBIYHO (POPMYIHPYETCs KaK «3aKOH OTpHLa-
HUS OTPULIAHHMID», T.€. Tepexo] K 0ojiee BHICOKOMY
YPOBHIO Pa3BUTHSI 32 CUET OTPULIAHUS (MCKITIOUCHUS)
HEJOCTaTKOB B TOM WJIM MHOM BHJE JESATENBHOCTH,
TEXHOJIOTMYECKOM IIPOLIECCE, MPOU3BOACTBE U p.
Tak, Hampumep, ABUTATEIHN, U3TOTOBICHHEIE B 20-M
BEKE, YCIEUIHO paboTaloT B COBPEMEHHBIX CUCTEMaX
KOMIIBIOTEPHOTO YIPaBIEHHUS.

B pabote [9] mpuBeneHbl OCHOBHBIC H300peTe-
Hus, (OTKpBITHA) ¢ 17-Tr0 10 cepeaunsl 20-T0 Beka.
PaccmarpuBas BpemenHoit uatepsain 50 et kak Oa-
30BbIH (754:), TOTydaeM 3aBUCMOCTH OT BPEMCHH ¢
KOJIMYECTBA U300pETeHUN kys—f1=Kis(t) ¥ TUIOTHOCTH
n3oopereruid 11~k * Tsar—>=I1s(t) (puc. 4). Ilux
n300peTaTeIbHOCTH MPUXOANTCS Ha mepuon 19-ro
BEKa, B 9TO BpeMsI LMBUIIM3ALM y3HaJla Bce HE00X0-
IuMble (pU3MYecKHWe NPUHLUIBL A Mepexoia B
3MOXY dJeKkTpudecTBa. Habmogaemelii B HacTosIee
BpeMs MHUHUMYM MOXET OBITh HadajJoM HOBOTO
moabEéMa, HOBOI'O IIMKJIA, HOBOM 3moxH. 20-i Bek —
MIPOPBIBHOM B IUIaHE CO3/IaHUS HOBBIX DJIEMEHTOB U
Ha ux 0aze - CHCTeM ympaBlIeHHS C HOBBIM Kaue-
CTBEHHBIM YPOBHEM JUIS PEIICHUS CIOXKHBIX 3a7ad
COBPEMEHHBIX TEXHOJIOTMYECKMX KOMILJIEKCOB.

OTH JaHHBIE OTHOCATCSI HMEHHO K OTKPBITHSIM,
MO3BOJIMBIINM W3MEHHTH MHUP TEXHUKUA U TEXHOJIO-
rud, Onarojapss MPUMEHEHHUIO JIEKTPUYECTBA BO
BceXx cdepax AesTeNTbHOCTH.

OTHOCHTENEHO KOJIMYECTBA MAaTEHTOB Oyaem
HaOII0aTh POCT WX YHCIIA B CTEIICHHOW 3aBUCHMO-
CTH U MO HacTosuiee BpeMsa. OZHOBPEMEHHO OTMe-
4aeM pOCT CEPBUCHBIX TEXHOJIOTHH IO KOHTPOJIIO 3a
COCTOSIHMEM, ITOBBILIAIOIINX Ka4ECTBO YIPABICHHS U
Ip. DTH MpOrpaMMbl JOTIONHSIOT U3BECTHHIE Oojee
100 et TexHnyeckue peniennsd. [IpoMblnieHnas pe-
BOJIIOLIMS CEpPEIUHBI U OKOHYaHusA 19-ro Beka, uc-
MOJIb30BaBIIass B KadeCTBE HCTOYHHMKA SHEPTUU —
3NEKTPUYECTBO, OTHOBPEMEHHO C YCIIEXaMHU

2(28)'2022

ISSN 2518-1653 (online). NHTepHeT: vestnik.donntu.org



.................................................................quHbIE3AI1MCKM

n)
Puc. 3. ITapoBbie MaIlIUHBI:
a) Typouna I'epona Anexcanapuiickoro; 6) moso3ka KioHwso; 6) aABurarens BepTukanbHoro HagayBa Allis;
2) neuratenb Kokepuiia; 0) coBpeMeHHas mapoBasi TypOHHa.
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a)

Puc. 4. 3aBucumoctu

METAJLTYPTUU ¥ MallMHOCTPOCHUS NIPUBENA K MOSB-
JICHUIO YHUKAIbHBIX MEXaHU3MOB.

KoHcTpykTOpCcKHE pelieHus, MpeIBUICHIE TIep-
CICKTHB Pa3BUTHUS U KAYECTBO TEXHUIECKOTO 00CITy-
YKUBAHMSI TIO3BOJISIOT STUM MalllMHAM, MEXaHU3MaM,
KOHCTPYKITUSIM BBITIOJIHATH 3aJaHHbIC (DYHKIIUU U B
HACTOSIIEE BpeMsL.

B HEKOTOpBIX ciaydasx — 3TO IKCIIOHATHI B MY-
3esX, YTO BeChbMa JOCTOWHO JUIS CTOJb TIOYTCHHOTO
BO3pacTa. A B HEKOTOPKIX CIIy4asx — 3TO ACUCTBYIO-
mee 000pyI0BaHUE, HAaXoasAIIeecs B pab0TOCIIOCO0-
HOM cocTosiHUM. Bceryia BO3HHMKaeT BOIPOC — MpO-
JIOJDKATh M HaM paboTaTh ¢ 3THM 000pYAOBaHUEM
WM CIHCaTh B YTUIb M MPUOOPECTH COBPEMEHHOE,
YHUBEPCAIBHOE, C YUCIIOBBIM ITPOTPAMMHBIM YIIPaB-
JICHUEM W BBICOYANIINM YPOBHEM HCKYCCTBCHHOTO
WHTEIJICKTA. ..

Omeem nepgvlii — TiepeaaTh B My3el, TexHuYe-
CKUH TapK, YCTAHOBHUTh Ha TEPPUTOPHUH TPEATPUS-
THS KaK HAaTOMUHAHUE 00 3T0Xe WHAYCTPUATH3AIIHH,
CO3JaBILIEi MOTy4ylo Jep>kaBy Ha 1/6 yactu cymu.
HoBBIll BUTOK HWHIYCTpPHANU3AIMM HAC OXKUIACT B
OnoKaiiiiee BpeMs U TE3UC — «Kaphl PEIIAloT BCEY,
HE00X0MMO OyAeT BCIOMHUT.

[ToBBIIIICHHBIC YHEPTETUYCCKUE 3aTPATHI, BHICO-
KHE 3aTpaThl Ha TEXHUYECKOE OOCIYKUBAaHUE U pe-
MOHT JIEJIal0T HKCIUTyaTalMi0 TaKUX MAIllMH HEpeH-
TabeNbHOM, /Ta ¥ BO MHOTHX CIIyYasX YK€ HET yCJo-
BUH 11 paboThl ctapoil TexHuku. Ho Oamns Di-
¢ens B [Tapmxe crout, HECMOTPS Ha 2,5 MHJUTHOHA
YCTapEBIIHX 3aKJIEMOK U BBICOKYIO CTOUMOCTD 36MJITH
B cromuile ppaHIy3ckoii pecryOiuku (puc. 5).

BosHukaer BoIpoc o menecooOpasHOCTH Co31a-
HUS TEXHIYECKUX MY3€€B Ha TEPPUTOPUH 3a0pOIIICH-
HBIX 3aBOJIOB. TeppuTopus 3aBOJIa - BCET/Ia 30Ha I10-
BBIIIICHHOM OMTACHOCTH, B pa0OTAIOIIEM WK HE pado-
TaIIEeM COCTOSIHUU. My3el TeXHUYECKHUd B rOpoje
00s13aTeNbHO HEOOXOAHMM, B JIOCTYIHOH OJIU30CTH
JUTS TIIKOJI ! B YCJIOBUSX 00eceueHns 0€30MacHOCTH
mpu noceneHn. HTepecyroT He MPOCTO PiKaBhIe
METAJJIOKOHCTPYKITUHM, a OCHOBBI TEXHOJOTHIECKOMN
UCTOpPUU peruoHa (puc. 6).

BECTHUK [JOHELIKOrO HALIMOHATNIbHOIO TEXHUYECKOIO YHUBEPCUTETA

.,

6)

2 a) f1i=kus(V); 0) f2=11s(1).

Omeem 6mopoii — NCIIOIb30BaHNUE 10 Ha3HaYe-
nuto. [Ipennonoxum mast 0OCIyKMBaHHST HEKOTO-
poro obopynoBaHUs paHee BBHITYyCKAJIHCh CTAHKH —
ceifyac OHM HE BBIITYCKAIOTCS, WM MEPEIUIH B pa3-
PSA eOMHWYHBIX K3aenuil. HeBo3MokHO HCTIONB30-
BaHHE COBPEMEHHOTO 00OpyZOBaHUSI B rabapurax
HUCTOPUYECKOTr0 31aHMsI WK coopyskeHus. OnHoBpe-
MEHHO, 000pyAOBaHME, KOTOpOe paboTaeT JOIro —
3TO BU3UTHAS KATOUKa PEMOHTHOM CITy>KOBI C CEpTH-
(puKaTOM BBICOKOTO YPOBHS 00cTykuBanus. Ha sTux
npruMepax CIeAyeT OCTaHOBUThcA moapoOHee. OO
OriceneBoli OalrHe yke BCIIOMHUHAIIOCH — 3a0paTbes
Ha CMOTpPOBBIE IUIOIIAAKH TYPUCTaM IIOMOTaIOT
TUQTH, HECMOTPS Ha HECKOJNBKO 3TaloB PEKOH-
CTPYKLIUHU CPOK CITy>KOBbI Y HUX BECbMa COJIMIHBIH.

YacTo BCIOMUHAIOT O PabOTAIOLIEH JIaMITOUKE B
MOXKapHOM Jieno KainudopHuiickoro ropoaa Jlusep-
Mop. Bxmrouennas B 1901 roxy u 1o 3a0bIBYMBOCTH
HE BBIKJIIOUEHHAsA, OHA CBETUT U ceivac. 3aciyra Jin
sto xkomnanuu Shelby Electric Company, koTtopas
YCTaHOBMJIA 3Ty JIAMIIOYKY WM 3a0BIBYMBOCTH II0-
XKapHBIX, HCKJIIOYMBIINX BO3JIEHCTBHE IMHAMHYC-
CKHX HArpy30K [P BKIIOUCHUH, HCTOPHUSI YMATIHUBACT.

CylIecTByeT HECKONBKO IIHUPOKO H3BECTHBIX
MPUMEPOB AJUTEIBHOM 3KCIUTyaTaluu 00O0pyAoBa-
HUs, Onarozaps BEICOKOMY KayeCTBY TEXHHYECKOTO
obcmy>kuBanusi. Ha puc. 7 mokazan Buja pabouero xo-
Jeca mpuBoAa 1UTI030B [laHamckoro kanana, ycra-
HOBNIEHHBIX B 1914 rony u paboraBmmx 6e3 mepe-
peiBa g0 2002 roma. B IlencunbBanuu B 34aHUM
¢bupmelr Mercedes Benz of Pittsburgh 6onee 100 net
pabotaer nu(T, YCTAHOBICHHBIH KOMIIaHHEH
Marshall Elevator Company, B TE€XHOJIOTUYECKOM
aKTHBE KOTOPOHl CyIIECTBYIOT paboTalomye CTaHK!
CO CTOJICTHHM PECYPCOM, MO3BOJISIOIINE TTOAICPKH-
BaTh B pab0OTOCIIOCOOHOM COCTOSIHUM Takoe 000py-
JIOBaHHE.

YMeHue coxXpaHsiTh U MOJACPKUBATH TPAAULIH
OOCITy>KMBaHUSI CTAporo 00OpYyIOBaHUs SIBISIETCS
CBHUIIETEIILCTBOM BO3MOXKHOCTEH (PUPMBI B OCBOCHUHN
coBpeMeHHOro obopynoBanus. Cpenun TuQTOB
OamHu Diidenst ecTh OAUH — CaMBIii CTApPBIi.
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Puc. 5. Uctopuueckue maMsITHUKY yIISAIICH TEXHOTOTUYECKON MOXU:
a) KIeTh npokartHas, https://fototerra.ru/photo-page/Russia/Ekaterinburg/268516;
0) TapoBO3 Ha TEPPUTOPUN MaKeeBKOKCa; 6) N3JI0KHHUIIBI Ha TaTopMme;
2) becceMepoBCKHii KOHBEpTEp B My3ee 3aBona — llleddunn, BennkoOpuranus;
0) OamrHs Anekcanjpa [rocraBa Diidens.
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Puc. 7. Ilpumepsl IIUTEIHHON 3KCIUTyaTalliu 000PY/I0BAHUS:
@) xonéca NpUBO/a OTKPBITHSA 1LTI030B [TaHaMCKOT0 KaHaia; ) MAaIIMHHOE OTJCICHUE JTU(PTA C PeCypcoM
ooxnee 100 net; 6) mudt Gupmer Otuc B ['nasro, Hlornanaus padoraet ¢ 1856 roxa;
2) mudter Diidenedoit OanrHw.

[TpuMepoM Takoro MPOMBIIIJIEHHOTO padoTaro-
LIer0 My3esl ABJSETCS MEXaHHYeCKHH IeX OoTnelna
I'maBHOTO MeXaHWKa OJHOTO M3 METAJLTYPrHUECKUX
npeanpusituii lonbacca. OTaensl TIaBHOTO Mexa-
HuKa, copmupoBanHele B 20-x...30-x rogax

10

NPOLUIOr0 BeKa Ha METAJUTypPTHYECKHX IPEINpHs-
TUSIX, BBIIOJNHSUIA POJIb  MAIIHHOCTPOUTEIBHOTO
NPEANpHUsTHs, KOTOpOe 0OecrneunBao paboTaromnme
MAaIIMHBl U TEXHOJOTUWHU 3allaCHbIMHU, OBICTPOM3HA-
MIMBAOIMMUCS U31enusiMu. COOTBETCTBEHHO,
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MOSIBJICHHE HOBOM TEXHOJIOTUH CONPOBOXKIAIOCH
nproOpeTeHNEM METAIOPEKYIIUX CTaHKOB, o0ec-
MEYNBAIOIINX AaHHYIO TeXHoNoruio. [Ipeamnonoxum,
JUI PEMOHTA THIIOBOTO 3arpy304YHOTO JIByX KOHYC-
HOTO 3aCHIITHOTO amnmapara JOMEHHOU MeYn HeoO0Xo-
JUMO BBITOYUTD IITAHTY OOJIBIIOTO KOHYCa JHaMeT-
pom 280 MM u ymHHOH 17500 MM. Ha 06brdyHOM TO-
KapHOM CTaHKe 3TO HE U3FOTOBUTH, HEOOXOIUM CIie-
LIUATBHBIN, BOT U MOSBIISIETCS B MEXaHUYECKOM LIEXE
CTaHOK HEMELKOH QUPMBI Froriep — CTapOKUIIBL YiKe
HE MOMHSIT, C KaKOT'0 T0/1a CTaHOK paboTaeT, Aa U JIo-
TOTHI Y 3TOH QupMBI ceityac nmomeHsuics. [losBis-
eTcsl He00XO0AUMOCTH BBITIOHSTD ONEpaIHy I10 IIIJIH-
(hOBKE TUIUHIPUIECKUX JCTaNel — B LEeXy MOSBIIA-
€TCsl CTAaHOK HeMenkoi ¢upmel Waldrich. Muoroe
W3MEHHJIOCH, 1a U (hUpMa IMO-MHOMY Ha3bIBaeTcCs, a
cTaHoOK paboTaer (puc. 8).

PaboTaer B nexy u amepuKaHCKUl HUTH(OBAIb-
HBIH cTaHok Gupmsl Niles Tool Works Co, Hamilton
Ohio nns 00paboTku 3y0uaThix konéc. M amepukan-
ckuii Le Blond, Toxe u3 mrata Oraiio. [To MHeHHIO

npodecCHOHANOB: «BechbMa paboTOCIIOCOOHBIE U XO-
POLIO IpOIyMaHHBIE CTAaHKH, Ha MPOHU3BOJICTBE Iie-
HATC». CTaHKA 3TOH (GHUPMBI MOCTABISUIMCH IO
JICHA-TN3Y BO BpEMs BOIH, HO OBUIM M B TOJBI TEp-
BBIX MATHJIETOK.

Ectb u kapycenbHbiii Bullard v runpaBinyeckuit
CTporanbHBIN cTaHOK Rockford Hy-Draulic dupmbl
Rockford Machine Tool, w3rorosnenusiii B 1924
roxay (puc. 9).

Haubonee  moporocrosiiiee  JIOTHCTUYECKOE
IUIEY0 Ha IUIaHeTe 3eMilsl PacloIoKeHO B Mpeaenax
MpsIMOM BUAMMOCTH — Ha paccTOssHUM 388 KM OT Mo-
BEPXHOCTH — 3TO MEXIyHapoIHas KOCMHYecKas
cranuus (MKC) [8]. Ilepemernenue u3 nmyHkra A B
NyHKT b B nctopum yenoBeyecTBa Bcerna ObLIO ak-
TyaJbHBIM BomnpocoM. [Ipu macce m u paccrosiHun L
YeJIOBEeKy MOTpedyeTcs sl 3TOr0 COBEPLIMTH pa-
ooty mxgxL (H*xm=[oxuc). IlosBistoTcs SHEPreTH-
YecKHe 3aTpaThl, KOTOphle HEOOXOIUMO KOMIIEHCH-
POBaTh WM NEPEOKUTH Ha O0BEKT AT IIEpEaBHKE-
HUS ¢ Macco m;: JIomak, BepOIrol, CJIOH, €3710BbIC

Puc. 8. CtaHkH MeXaHHMYECKOIO IiexXa:
a) hupma Froriep; 6) dupma Waldrich.
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Puc. 9. Ctanku MexaHHMYECKOro 1exa:
a) bupma Niles Tool Works Co, Hamilton Ohio; 6) dbupma Le Blond,
6) dupma Bullard; 2) dupma Rockford Machine Tool.
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r)

——

1)

Puc. 10. IIpobnembl «3enE€HOM» SHEPTETHKH:
@) yTUIN3aIys JJONacTe BETPSKOB; 6) COTHEYHbBIE TAHETN 3UMOM; ) COJTHEYHbIE TAHEH TIOCIIE ITOPMA;
2) OYMCTKAa JIONACTEH OT CHera; 0) TEXHUUECKOoe 00CIyKUBaHUE BETPOreHEpaTopa.

co0aku U JIp., YTO OTIPEACIACTCS YCIOBUAMHE CYIIle-
cTBOBaHMs. B 3TOM ciiydae mepemerniacMmas Macca
yBenuuuBaeTcs — m+m;. Macce m; Takxe motpedy-
€TCsl BO3MECTUTh SHEPIeTUUCCKUE 3aTPAThI, HO TIOKA
YHCICHHOCTh HACEJICHUS TUIAHETHl HE TpeBbImana |
MJIPJI. YEIIOBEK, 3TO HE MPEICTABISLIO OOIBIION MTPO-
OJIEMBI.

OIHOBPEMEHHO TOSBISICTCS KEJaHUe OBICTPOTO
MepEeMEIICHUS /ISl ONIEPAaTUBHOTO PEIICHUS TIOCTaB-
JICHHBIX 3aJ1a4. B 3TOM citydae s mepeMereHus co
CKOPOCTBIO V HEOOXOJMMO 3aTPaTUTh MOIIHOCTh —
mXgXxLxy=/xuc/c=Bm. KonHas Tsra u cuna Betpa,
00mnaast OrpaHUICHUSMU 10 UCITOB3YEMON MOIITHO-
CTH Ha OIpPENEIEHHOM JTare CTaHOBSATCS HEI0CTa-
TOYHO ObICTpBIMU. [IOSBISIOTCS MapOBBIE MAITUHBI,
JKEJIe3HBIE JOPOTH M OOIIECTBEHHBIA TPAHCIIOPT —

2(28)'2022
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nepeMenarb OJHOrO MacCaKupa IO KEeJe3HOU M10-
pore HECKOJIbKO HaKJIaAHO, CITUILIKOM BEJIMKA OO~
HUTEJbHAs Macca. [[Buratens BHYTpEHHErO cropa-
HUSl, pPEaKTHBHBIA BUTATENb MO3BOJNMIH MOBBICHTD
CKOpOCTh NIEPEABIKECHUS, HO MOTPeOOBaIN OOIBIINX
3aTpaT 1Mo MoOIIHOCTH. llepememniaTtbcsi Ha aBTOMO-
Ousie B uepTe roposia MOXHO OBICTPO, TIOKA aBTOMO-
Oounm Obun y 1/10 wactu Hacenenus ropoga. Ecnu
nemexony Al TMepeIBIKEHHUsI MOoTpedyercst Iuio-
uags Menee 0,2 M2, TLIOIIAIb KOTOPYIO 3aHHMAET aB-
TOMOOWIIb, COCTaBJISIET, COTJIACHO YCTaHOBJICHHBIM
CHull, nns craHmapTHOTO JETKOBOTO aBTOMOOMJIS:
mIUpUHA — 10 2,5 M; JUIMHA — HE MeHee 5,3 M; mIIo-
wanps — 13,25 Mm%, 1llupuna yiul, apXuTeKTypHbIE U
TPaHCHOPTHBIE pelieHuss GOPMUPOBAIUCH B TOT Tie-
puox, korma  aBroMoOmied  ObUIO  Malo.
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ABTOMOOMIEN cTalo Ooublle, HOOABHIICS OOIIE-
CTBEHHBIH TpaHCIOPT (aBTOOYCHI, TpaMBau, TPOJ-
Nei0ycrl) M TOPOJ OCTaHABIMBAeTCA B MpOOKax, a
HeoOxoaumel omanu nox ctosHku, A3C, CTO u
zp.

[IpeanoxkeHrne HMCMONIB30BAThH JIETAIOLINE 3JICK-
TPOMOOHIIM, TOSBUBILEECS B IOCIECIHEE BpeMs,
MOKHO pPaccMaTpuBaTh JHIIb B HWHAWBUAYAIEHOM
acriekte. KomMuecTBo 3eKTpUYecKOi SHEpruu Ha
IUTaHeTe IOKa HMMEeT OrpaHuyeHus. BomoxpaHu-
JHIIA THAPOIJICKTPOCTAHLUI C TEUEHHEM BPEMEHH
3apacTaroT, TEIJIOBBIE 3JEKTPOCTaHLUUHN TpeOyroT
TOMMBA (Yrojb, He(Th, Ta3), aTOMHBIE IIEKTPOCTAH-
UM OTpaHWYEHBbI TI0 3alacaM ypaHa, BETPOBBIE U
COJIHEYHBIE 3JEKTPOCTAHLIUH 3aBUCHMBI OT TOTOJ-
HBIX YCJIOBUH, UMEIOT HU3KUI CPOK CITy>KObI U Tpe-
OyIOT KBaJU(QHULIHUPOBAHHOTO TEXHHUYECKOTO 00CIy-
XKHUBaHUS. YXKe ceiuac BOIPOC YTHIM3ALMHA METaj-
JIOTUTACTHKOBBIX JIOMACTEH BETPOBBIX AJIEKTPOTEHE-
paropoB ctaHoBHTCS mpodaemoiil. 1 BcE xe addex-
TUBHEE DIIEKTPUUECKOM PHEPTrUH Ha IJIaHETe HE CY-
LIECTBYET, BO3HMKAET BOMPOC O PalOHAIBHOM €€
ucnonb3oBanuu (puc. 10).

Hanuune sHeprum sBIsSieTCS OCHOBHBIM YCIIO-
BUEM JJIsl TEXHOJIOTUYECKOTO Pa3BUTHUS LUBHIIN3a-
ouu. ONEKTpUYecKass SHeprust s TesneOHHON
CBSI3U paHee HE PacCMaTPHUBAJIOCh B KAYECTBE OCHOB-
Horo notpeduress. Ceiyac MOOMIBHBIX TeNE(POHOB,
cMapTdoHOB, aiipoHOB — 3,5 Mupa. u 3T0 yucio Oy-
JIeT yBEIHMYUBATHCS, T0OOABUM K STOMY CETh MHTEp-
HET, KOMIIBIOTEPHI, TeNEBUICHHUE, Pali0, HOYTOYKH,
IUTAaHIIETBl M Jp. OHEpPromoTpeOJIeHHue OJHOTO
cmaprdona cocramser 0,004 kBT, yMHOXHM Ha
3,5x10° u moGaBum moTpeOicHNEe TIepeIaroIIuX
CTaHIIUH.

TexHonornueckass 3BOJIIOLUS HE CIEIyeT TEeH-
JCHLUSAM 3aKOHOM Mypa — BBIYMCIHUTENbHAS MOII-
HOCTh y/IBaWBaeTCsl KaXKIbIE Ba roja, a EMKOCTh Oa-
Tapeu yIBauBacTCs TOJIBKO Kakaple AecsATh jeT. Ho
Yy aKKyMyJSITOPOB JINTHH-MOHHBIX TOXE €CTh CPOK
CITy>KOBI, yTHIIM3ALHSI ATUX DJIEMEHTOB TAKKe MOTpe-
Oyert cBoero pemenus. 1 eciu He BCHOMUHATE O TIPO-
LUTBIX JOCTM)KEHUSIX MBI MOXKEM CTaTh LMBHJIM3a-
LUEH «Mycopay.

Emé oaun npumep mporHo3upyeMoro MmoBTOpe-
HUS COOBITHI B MCTOpHM TeXHUKH. Iloné€r mepBoro
HCKYCCTBEHHOTO CITyTHHKa 3€MIM MPOH30LIEN B
1957 rony. KonuuecTBo 3ammycKOB KOCMHUYECKUX KO-
pabieli ¢ 3TOr0O MOMEHTa HAYaloCh YBEITUUYUBATHCS
CHauasa B JMHENWHOMH, TIOTOM B CTENIEHHON 3aBUCHMO-
CTH TIPH TOCTOSHHOM YBEJIIMYEHUH 3HAYEHHS CTe-
MICHH.

PakeTHple ABUraTeny Hayaau revaTatb Ha IPUH-
Tepe, MepBhIe CTYIIEHH BO3BPAIaTh Ha KOCMOIPOM,
Hayanach 3M0Xa MUHHU-CIIYTHHKOB, CO3aHUE MHUPO-
BO ceTn nHTepHET. OTHOBPEMEHHO YBEIUUNBACTCS
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KOJIMYECTBO KOCMHUYECKOTO MyCOpa M €CIIU TATHO
mnacTuka B THXOM OKkeaHe MOXXHO OOOHTH, TO JO-
Opatbcsi 10 KOCMUYECKOM OpOHMTHI MpH ONpeAeiCH-
HOW KOHLEHTpaluy OOJOMKOB CITyTHHKOB, COJHEY-
HBIX MAaHEeJIeH, OTpaObOTaBIIMX IBUTATENEH U Ip. dIe-
MEHTOB KOCMHYECKHX TEXHOJOTMH HE IMOITy4YHTCH.
ki ocBOEHHS OKOJIO3EMHOTO NMPOCTPAHCTBA B UC-
TOPUH YEJIOBEYECTBA MOYKET 3aBEPLIUTHCS.

BrIBOIBI

KoHuenuus TeXHONOrH4eCKUX YKIaI0B, B IIEI0OM
OTpaxxasi COBPEMEHHBII YPOBEHb Pa3BUTHSI TEXHUKHU
Y TEXHOJOTUH, MPUBOJUT K MPOTHO3Y YBEIMYCHUS
CJIOXKHOCTH TEXHOJIOTMUECKHUX IMPOILIECCOB U CUCTEM
yrpasienus. Hapsiny ¢ 3TUM yBelIHYEHUE CIOKHO-
CTHU CUCTEMBI CHUKAET YPOBEHb €€ HaIEKHOCTH, YTO
B YCJOBHSIX TEXHOTEHHOM [UBUIM3ALUU IPUBOJIUT K
MOBBIIICHUIO PUCKA BOZHUKHOBEHUS HEIpeacKasye-
MBIX ITOCJIECTBH.

['enepanus HOBBIX UAEH B MaTepUAILHOM Pa3BU-
THUU JaeT BO3MOXKHOCTH MPOJJICBATH CPOK >KU3HU
TEXHOTCHHOM LIMBUIIM3AINY, BKIIOYAsl HE peaau3ye-
MBIC HJCU OCBOCHHS KOCMHUYECKOIO MPOCTPAHCTBA
Ha 0a3e SHEPrUHM XUMHUYECKUX PEAKITHI.

CoBpeMeHHasT IUBUIN3AIMS 0a3upyeTcs Ha CO-
BEpUICHCTBOBAHUU JOCTUTHYTHIX TEXHOJOTHH, UYTO
o0ecrieunBaeT pa3BUTHE U PACIIUPEHUE 00JIACTH UX
npuMmeHeHus. [IpeoOnagaHue CepBUCHBIX TEXHOJO-
THH JIeNIaeT MPOoIEecC pa3BUTHs 0oJiee YI3BUMBIM ITPH
OTIIETBHBIX M3MEHEHUsiX. CepBUCHBIC TEXHOJOTUU
MOBBIIIAIOT KOM(OPTHOCTh CYIIECTBOBAHMSI, yIIPaB-
JICHUS1, HO HE MPOJBUTAIOT TEXHOJIOTUU BIEPE.
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