Poccusa pecypcHas: y3Hatlo o npodeccusax mn

AOCTUXEeHUAX B HedpTerasosom obnactum

BBepeHue

MoaroroBkKa K YpoKy TeMbl 28

Loporovi negaror!

[na npoBeneHnsa 3aHATUA PEKOMEHAYETCSA 3apaHee pacrnedyataTb pa3faToyHble MaTepuassbl, rno
XKeaHWo pa3aeinTb CTYAEHTOB Ha rpyrnbl, @ TakXXe NornpoCUTb X MNOArOTOBUTL KapaHAalun v
PYYKW 015 3ar0JIHEHUSA MaTeprasioB (NoApObHOCTY 3a4aHni — B COOTBETCTBYHOLLEN 4aCcTu
cueHapus).

Xenaem Bam ycriexos!

BcTtynuTtenbHoe cnoBo

CnoBo neparora: [1o6pbin oeHb! CerogHsa Ha 3aHATUM pedb MNOMOET O TAaKOW BaXKHOM O/19 Hallew
CTpaHbl OTpacnun Kak HedpTerasoBasd. HaBepHsaKa Bbl MHOIO a3 C/ibilanu o ToM, 4YTo Poccuma 6oraTa
MoJie3HbIMUN MCKOMaeMbIMU, HEDTHLIO M ra30M 0CcobeHHO. [Mo-apyromMy HedTb Ha3bIBatOT «4EPHbIM
30/10TOM», M TO HE C/lyYanHo.

0na MHormx cTpaH HedTb — OCHOBHOWM MCTOYHUK Aoxo4a. be3s HedTn HEBO3MOXKHO NPeacTaBmMTb
MPOMBbILLUTEHHOCTb, UMEHHO OHa — OCHOBHOM UCTOYHUK BHEPIrUM ONa MHOMMX HanpaeneHmn. HedTb
OaéT YenoBekKy bonee TpeTu BCEN BHEPrUn, MCNOMb3yeMon B Mupe. MNonydaeTcs, YTo 3Ta TEMHag
NnpPMpPoaHasa MacCNaHUCTAA XXUOKOCTb — OAMH N3 CaMblX BaXKHbIX PECYpPCOB Hallew nnaHeTobl. U
KCTaTW, KaxkKOblV N3 HAC OeCATKM pa3 3a AeHb CTallkMBaeTCca C HedTenpoayKTamMum: n3 HedTm aenatot
ofexay, NeKapcTBa, AyXM U Aa)Ke KOMMOHEHThI A9 MULLEBOM NPOMbILLIEHHOCTW.

IMeHHO Halla cTpaHa 6blfla NepBON B M306peTEHUNIM BCEX OCHOBHbIX TEXHOMOMMM B chepe Oo06blun,
TPaHCMOPTUPOBKM U MepepaboTKn HedTK. No Bcen Poccnm TAHYTCA KMIOMeTpbl Tpy6onpoBOAOBR,
nopn 3eMném n Bogon paboTatoT MacluTabHble BypOBble KOMMMEKCHl, U Ha BCEeX 3TUX O6beKTax
TPyOaTCa COTHUM NMpodeccmoHanoB. Ha HalleM 3aHATUK Mbl MOAPOBHEE MOroBOPUM O TOM, Kakme
HamnpaBNeHMsa eCcTb B 2TOM 061aCTU, U MOMMEM, KaKMe cneLmanmcTbl cemvyac oCobeHHOo

BOCTpe6oBaHbl. A ellé y3HaeM, Kak 06CToAT Aena B HedTerazoBol chepe Poccum cerogHs,



noroBopmM o eé npoLw/1oM M 6ynyu_LeM. 7 y>xXe TpagnumnoHHO Ha4YHEM Hallle 3aHATnE C

MeXayHapoaHoM BbiCTaBKM-popyMa «Poccusar». BHMMaHMe Ha aKpaH!

Buaeoponuk c BbicTaBKU «Poccua»

Ponnk ¢ BbicTaBkn «Poccus», koTopas npoxoant B Mockse Ha BJHX, 0630p TemaTn4eCckoro
rnasuJiboHa, ornvucaHne TeMbl U OTPacsIn.

CnoBo neparora: Pe64aTa, LaBanTe ob6CcyaMM POiMK. YTO HOBOIO Bbl y3HanM o HedTerasosow chepe?
YTO MOKasanochb BaM CaMblM MHTEPECHBIM M BNEYaTASOLWLNM?

OTBeThI 0byYaroLLMXCS.

O630p oTpacnu. bbino-crano

Urpa «bblno-ctano»

CnoBo neparora: Korga-to B fanékom 1840 rony Mmnepatopckaa CaHkT-INeTepbyprckada akageMusa
HayK BblHECNa HEPTU MPUTOBOP: «ITO BOHKOUYEE BELLECTBO MPUIrogHO TOMbKO O/19 CMa3KM KOMEC y
Tenerm». Hy a 4to cny4ymnock B 21 BeKe Bbl 3HaeTe — HedTb MpeBpaTUIachb B MOTHOLLEHHbIM
GUHAHCOBbBIN MHCTPYMEHT, LleHa KOTOPOro MrHOBEHHO pearnpyeT Ha CaMble BaykHble COBbITUA B
MOMUTUKE N SKOHOMUKE,

OTeuecTBEHHYIO HEPTENA30BYHO MPOMbILLNEHHOCTb CO34aBa M MHOXXECTBO BblAatOLLMXCSH YUYEHDIX U
MHXXeHepoB. bnarogaps Mx ycunmam noasmnach chepa, noparkatollad CBOMMKM MacluTabamMu.
Poccunimckmnim HedpTerasoBbli KOMMIEKC — OOMH M3 CaMblX MOLLHbIX B MU1pe. OH 3aHUMaeT
nManpyolmMe Nno3mumm no aobblde rasa n HedTU, y HEro ecTb Pa3BMTas MHPPACTPYKTYPa ONs
TPaHCNOPTUPOBKK, dyHOAMEHTabHasa Hay4YHaa 1 MaTepuanbHo-TexHUYeckasa 6a3a. Mpeanarato
cerogHs BaM caMmMM B 3TOM y6eamTbcs.

Celyac Bbl yBMOUTE NMMHNIO BPEMEHW M pa3fnyHble GaKTbl, Balla 3aga4a — pacnpenennTb aTu
$daKTbl MO IMHUKM BPEMEHM B MPaBM/IbHOM nopaake. Nonpobyem?

Pa3zpgaviTe KaXx4ovi rpynrne KOMJeKT MaTepunuasoB 4Jis1 npoBeaeHns nrpbl. CTyA€HTbl BbIMOJAHAIOT
3agaHue. lNpeacraBuTesin rpyrn MOryT 03By4YUTb CBOU OTBETbLI. CBEPUTbL OTBETbI MOXHO C
rmomMoLbto caaviga «bblio-cTano».

PaKTbl B NpaBuJIbHOM nopsanke: 3-12-1-5-7-4-6-9-8-15-14-13-2-10-11.

1703 rop — raseta «BegoMoCTuM» MULLET O TOM, UTO HedTb OBHapy»KeHa B panoHe MpPKyTCKoro

ocTpora B BoctouHom Cmnéupu. (3)



1846 rop — Ha AMLIEPOHCKOM MOYyOCTPOBE, OTHOCKMBLLEMCS B TE€ BpeMeHa K POCCUIMCKOM MMMepunu,
6blna NpobypeHa NepBas B MUpe HedTAHaaA pa3BeabiBaTelbHag cKBaxkMHa. (12)

1863 rog — B Baky NocTpoeH nepBbin HedTenepepabaTbiBatoLWMM 3aBO4, MPOU3BOOALLMN FaBHbIM
06pa3oM kepocuH. (1)

1960-e roabl — CCCP BbiLLe/1 Ha BTOPOE MeCTO B MUpPE MO 06bEMY 06bIBAaEMbIX YTNIEBOAOPOLOB.
Hauyanocb aKTMBHOE OCBOEHKME MECTOPOXKOEeHMM 3anagHom Cnbupmn. B KOpOTKME CPOKM
3anagHocMbmpcKknm baccenH ctan KpynHenwmm B CCCP HedTenobbiBaoLWLMM permoHoMm. NocTpoeH
CaMblN MPOTHKEHHbIN B MMpe HedTenporo «dpy»6a». (5)

1990-e rogbl — HepTAHAA MPOMbILLUNEHHOCTb Poccnm nepexkmnBaeT crnag. CokpallaroTcsa O6bEMbI
OypeHuna, BHYTPEHHMM CMPOC M BO3MOXHOCTU O/ BHeLlIHen Toprosnu. (7)

2000 rog — B Ha4ane HOBOIo Thica4yeneTmsa «TpaHcHedTb» BBOOAWT B aKCMyaTaumto banTuimckyto
TPYyB6OMNPOBOAHYIO CUCTEMY A9 obecrnedeHmna NPamMoro akcnopTta HedT M3 Poccum yepes nopT
MpUMopCK, a TakxKe Tpybonposon CyxogonbHaad — PoanoHOBCKas Anada TPaHCMOPTUPOBKM Cbhlpbs
yepe3 NopT HOBOPOCCUICK. (4)

2003 roa — Hayano OCBOEHUA HepTEra30BbIX MECTOPOXAEHUM B BocTouHom Cnbupun. Co3gaHue
HOBOW MaclTabHoOM MHOPACTPYKTYpPbl. C 3TOro MOMeHTa MpoLwio 4yTb 6onee 20 neT. (6)

2008 rog — cnycTa 5 neT nocne Hadana ocBoeHMa MecTopoXaeHnim B BoctouHom Cnbumpm Poccna m
KuTam goroBopunmcb © AoOAroCpOYHbIX MOCTaBKax HedTu B KuTam Mo HoBoMy TpybonpoBoay
BocTouHaa Cnbupb — Trxmii okeaH. (9)

2009 ropg, — 15 neT Ha3ag Ha CaxanuHe 3apaboTan NepBbii B POCCKMK 3aBOA, MO CXXUXKEHMIO rasa
MOLLHOCTbIO 11 MUNTMOHOB TOHH B rof. (8)

2011 roa — nocTpoeH rasonpoBof «CeBepHbIM MOTOK» Yepes banTumckoe Mope B F'epMaHuio,
KOTOPbIV cOo34an NepBbi NPAMOM MapLUPYT A9 TPaHCMOPTUPOBKM POCCUMMCKOro ra3a B EBpony. (15)
2013 rog — 4vyTb 60nee 10 neT Ha3aa Poccra CcTaHOBUTCH KPYMHENLLIMM Npoun3BoamMTenemMm HedTn B
MUpe, onepexxaa CaydoBCKyto ApaButo, 6NMyKaMLLEro KOHKYPEHTa, Ha MUINMOH Gappenen B CyTKU.
(14)

2014 ropg — 10 neT Ha3apg «a3npom» 1 KuTanckaa kopnopauna CNPC nognucanm KpynHenLwmm B
nctopmm 30-NeTHUIM OOroBOP Kynan-Nnpoaakmn poCCMMCKOro TpybonpoBoaHOro rasa B Kmutan. (13)
2019 rog, — 3a CYET reosioropasBefoyHbIX paboT No nToramMm roga Poccmsa CTaHOBUTCA LLECTOM B
MMpe CTPaHOM Mo NOATBEPKOEHHbIM 3amacaM HedTu. (2)

2021 roa — B AMypCKOW 06/1aCcTV MOCTPOEH OOAMH M3 CaMbIX BOMbLUUX B MUpPE
rasonepepabaTbiBaOLLMX 3aBO0B — Y>Ke TPETUM o OH CY>KUT BaXKHbIM 3BEHOM
TEXHOMNOMMYEeCKOM LLeMOoYKM MOCTAaBOK rasa B Kutawm no rasonposoay «Cuna Cnbumpms. (10)

2023 rog — cerogHsa poccumckme HedpTsaHble KOMMaHMK BbILWW Ha peKopaHble TeMMbl BypeHua.

KpoMe Toro, HamgeHbl 30 HOBbIX YrNeBOAOPOLAHbIX MecTopoXXaeHUI. (11)



CnoBo neparora: Bbl caMmy y6eonnmch, HACKONbKO chepa HedDTU U rasa NporpeccmMBHoe
HanpaBneHme. Ho, KoHeYHOo, Ha NyTK eé Pa3BUTUA He BCE BbI/10 MPOoCTo. [JaBanTe MOCMOTPUM BUOEO

TOM, KaK pa3BuBanacb gobbiba HedTU 1 rasa B Poccum!

Buaeoponuk «bbisio-ctano»

OnucaHune posnKka: kpaTkui 063op nctopum otTpacan + ob30p oTpacn cerogHs.
Cnoso neparora: Kakve gocTmxeHua B chepe HedPpTU 1 ra3a BaM KaXKyTCsa CaMbIMU BaXKHbIMW?
NoyeMy MMEHHO OHM? YTO OHUM OatOT Hallew cTpaHe?

OTBeThI 0byyarLmMXCs

NHTepakTuB «MNpodeccumn B HedpTerasoBom oTrpacsin»

CnoBo neparora: [1719 Toro 4to6bl HedTb 1 ras MNPUHECAMN YeOBEKY MOMb3Y, HY>KHO MHOXXECTBO
N3MEPEHMWN, NCCNeaoBaHUM N MCMbITAaHUI. TONbKO MpeacTaBbTe — B MPOLUIOM U3 OTKPbLITONO
MecTopoXaeHWsa gobbiBanm Bcero 10% cbipb4, a Lenbix 90% ocTaBanoch nog,

3emMnén! bnarogapa coBpeMeHHbIM TeXHONOrMaM gobbiva Tenepb ropasno addekTmBHee. Ho 310
MNo-npeXxHemy OoNrmIn, TPYOHbIM U Joporon npouecc. OH AenuTtca Ha 5 rnaBHbIX 3Tarnos:
reonoropa3sBenka, bypeHue, 0obblua U MPOoMbIC/IOBas MNOArOTOBKA, TPAHCMNOPTUPOBKA M XpaHeHue,
nepepaboTka. JaBanTte nonpobdbyeM NpeacTaBuTb, KaK MHOMO Pa3HbixX CreLmanmcToB TPYOATCA B
HedTerasoBoWm OTPAC/IN, KaxkablM B CBOEM aene. [Nepen BaMyM OCHOBHbIE 3Tanbl 4O6bIYM HEDTU U
rasa, a Tak)XXe CMNMCcoK crneumnanmncToB. Balla 3agada — COMOCTaBUTb CMELMaIMCTOB C KaXKabIM
aTanoM. MNpueeny NpmMep. N 6ypuUnbLUMK, N CUCTEMHbBIN FTOPHbIN MHXXeHeP MOTyT paboTaTb Ha 3Tane
BypeHua. 1o aToOMy XKe NPUHLKMIY 3anonHMUTe BCO KapTy. byabTe BHMMaTeNbHbI! HekoTopble
cneunanuncTbl MOryT paboTaTb Cpa3y Ha HECKOSTbKMX 3Tanax goobbium HedTUM 1 rasa. 19 HUX ecTb
oTOeNnbHaga Kateropus.

3Tanbl o6blun HePTU NNKU rasa:

1) FeonoropasBefnoYHble paboThbl

YT106bI 4O6bLITL MOE3HbIE MCKOMAEMbIe, HY>KHO CHa4dasia XOpOoLIO MOAroTOBUTLCSA: HAUTU
MeCTOopOXAeHMeE, a 3aTEM BCE MPO HEro y3HaTb: Kak J0/Iro ero MOXXHo 6yaAeT MCMoMb30BaTb, CKOMbKO
HedTV 1 rasa ygactca nonydmTb, He MoBpeaunT Nn Oobblda Npupoae? Nocne Toro kak Bce AaHHble
M3y4YeHbl, MECTOPOXOEHMNE HAYMHALIOT MOTOBUTL K Pa3paboTke — 3KCMepTbl CO34atoT TEXHUYECKMe
CXeMbl M QOKYMEeHTaLUMto, eNaT MpeacToaLLyto paboTy Ha 3Tanbl.

2) bypeHue



Ha 3ToM aTane NpouncxogmT NOAroTOBKA CKBaXXMH M BYPOBbIX yCTaHOBOK

M HenocpeacTBEHHO BypeHue, YTOBbl C MOMOLLbIO CIOKHOMO MeXaHr3Ma [oCTaTb NoNe3Hble
McKomMnaeMble U3-nog 3eMnu.

3) Oo6bi4a n NnpoMbicnoBasi NIOArOTOBKa

Nocne Toro Kak 6ypoBble paboTbl 3aBepPLUEHbl, HAaCTyMaeT caM npoLuecc Aobblun HedTU. Y Kaxkaoro
MEeCTOPOXOEHMSA CBOM YXM3HEHHbIN LUMKA. OBbIYHO MepBble HECKOMBbKO NeT Ao6blva NOET ObICTpes, a
3aTeM paboThl 3aMeanatoTca. [1obbiTyo HePTb OUMLLAIOT OT MeXaHMYEeCKMX MpuMecen, youpatoT

M3 Heé INLLHIoW BOOY U COMu.

4) TpaHCNOPTUPOBKA U XpaHEeHUue

Bce HedTenpoayKTbl MepeBO34T B 0COObIX TAHKEPaX, XXeNe3HO40POXHbIX M aBTOMOBUMbHbIX
uncTepHax. MIHorga npoayKTonpoBoAbl CTPOAT Cpa3y Y MPOMbICTIOBOM CKBaXKMHbl —

Torga HedTb MM NPUPOLOHbLIN ra3 ABVIKYTCS OT He€ 40 TaHKOB XPaHeHMA UMK pe3epByapoB. A eLlé
MOCTPOEHbDI Liefble HedTepacnpeaenmTenbHble CUCTEMbI U TEPMUHAlbl — BCE A1 TOro, YTobbl
HedTb BbICTPO 1 6e3 NoTepb Monana Tyaa, Kyaa Hy>KHO.

5) MepepaboTka

Cblpyto HEDTb M3 CKBAXXKMHbI B YNCTOM BUAOE MOYTU HE NCMOMb3YOT. OBblMHO OHA MPOXOAMT CITOXKHbIE
PU3MKO-XUMMYECKIME MPOLLECCHI, YTOObI MOTOM CTaTb, HaNpPUMepP, aBUALMOHHbLIM UM AN3ENbHbIM
TOMMMBOM, 6EH3UMHOM, CMA304YHbIM MAc/IOM WU MPUTOAUNTLCA B HEDTEXMMUYECKOM
MPOMbILLTEHHOCTM.

CnpaBoYHUK npodeccuin:

BypUNbLUMUK — 3TOT CreumnanmcT C MOMOLLbIO CnelmnanbHOro o6opyaoBaHMAa MPOHUKAET B Heapa
3eM/K, YTOBbI 4O06LITb MONE3HbIe MCKOMaeMble. OH MOXKET y4aCTBOBaTb B CTPOUTENBbCTBE HOBbIX
CKBaXXMH M MX PEMOHTE, a eLlé Bcerga paboTaeT Npm NMo6blX MOrO4HbIX YCTOBUSAX.

B3pbIBHMK — C MOMOLLbKO B3PbIBOB FOPHbIX MOPO4 3TOT CMeLManmMcT NoMoraeT LaxTépam
OCBaMBaTb MECTOPOXAEHMUSA MOoMe3HbIX MCcKomaeMbix. OH paboTaeT rny6boko nod 3eMnéwu, B
HePTAHbIX, Fa30BbIX, BOOSHbIX CKBa)XMHaX, LaxTax, Ha 4obblue MeTanfioB UK rpaHuTa. B3pbIBHUK
OT/TMYHO 3HAET 3aKOHbl PU3NKKM N XUMUYECKME MPOLLECChl, BeAb B3PblB — 3TO peaKL Mg BELLECTB,
MOLLHOCTb, CUa U OBUXKEHME B3PbIBHOWM BOMHbI. OH 3HAET, KaK CAeNaTb Tak, YToObl B3PbliB OKa3ascd
HY>XHOWM CUMbl U HUKOMY He HaBpedus.

Feope3ncT — ero paboTta — M3y4daTb MECTHOCTb. A eLlé onpeaenaTb penbed, M3MepaTb
TEPPUTOPUIO U BbIYMCAATb KOOPAUHATLL. TaM, rae Hy>XHO HanaguTb 0o06bl4y MOMe3HbIX MCKOMaeMblX,
6e3 3Toro cneumanmcta He 060MTUCb — Bedb 3TOT CMNeuUnanmcT 3HaeT, rae MMEHHO MOCTPOUTL
OYypPOBYIO YCTAHOBKY M Kak caenaTb Tak, YToObl MeCToOpOXXAeHMe NpuHecno 60o/blie Bcero HedTu,
Y8 UNv gayke asiMasoB.

FopHoONpoXoAUYMK — 3TOT CMeLManncT NpokKaabiBaeT TYHHENU 1 Mog3eMHble KOMMYHUKaL M. OH

CTPOWUT LLUaXTbl U MTOMOIraeT pa3pa6aTb|BaTb MEeCTOPOXOEHUA MOJTE3HbIX MCKOMaeMbIX, AparoueHHbIX



MeTanNoB M KaMHeN. TOPHOMPOXOAYMK HE TOTbKO XOPOLLIO 3HAaeT OCOBEHHOCTM FOPHbIX MOPOa, HO U
yMeeT ynpaBnaTb TEXHWUKOM, KOTOpaa MCMNOMb3yeTCa MPW CO30aHUM LLIAXT.

UH)XeHep No 6ypeHUnIo — eMy MoauYnHAKTCA BCe, KTO paboTaeT Ha BYpPOBOM CKBaXKMHe, Befdb
MMEHHO OH MAaHMpYyeT KaXXAbl 3Tamn 4o6blum 1 yrnpaBnigeT UM. Ero uenb — coenatb 0o6biuy
Mone3HbIX MCKoMaeMbliX 3PdeKTUBHOM 1 6e30MacHON.

UH)KeHep po60TU3UPOBAHHbIX CUCTEM — er0 33a4a — CO34aBaTb U OOCYXKMBATb KyMHbIE»
CUCTEMbI MO MOHUTOPUHTY, pa3paboTKe, 4obblve 1 NepepaboTKe MeCTOPOXKOEHWIN MONe3HbIX
MCKOoMaeMbIX (Oa)ke ec/i OHWM HaxoOAaTca ganeko oT Hero). OH ynpaBnaeT MU U 3HaeT, Kak
MOYMHWTb, €CMTN YTO-TO BbIMAET U3 CTPOS.

UHXXeHep no aKcn/lyaTaummu HedpTerasoTpyb6onpoBoaoB — 3TOT CMeLManncT OTBeYaeT 3a paboTty
HedTerazonpoBoga. ATO CaMbll SKOHOMMYHbIN Ha CErOAHSA CMNOCO6 TPAHCMOPTUPOBKM HEDTM U rasa
Mo CTpaHe W 3a rpaHnuy. HedTerasonpoBoa CBA3bIBaeT MECTOPOXAEHUA HEDTM M rasa, 3aBoAbl MO
Mx NepepaboTke 1 NoTpedbuTenen. Takom TpyobonpoBO4 — 3TO Lie/blM KOMMIEKC CNOXHbIX
COOpY)XeHUN. W Be3ae HY>KHO HAaCTPOUTb MHOXXeCTBO 060py00BaHMSA M MOCTOAHHO ClleQuTb 3a ero
paboTow. NMoaToMy 6ecnepeboiHada nogadva HedTM 1 rasa — 3acyra aToro crneymanmcra.
KoopauHaTop pacnpeaeneHns Npoxoa4yecKMx KOMaHa, — ero 3agadvya — HanaguTb
B3aMMOLEMNCTBME BCEX TIOAEN, KOTOPbIE PaboTatoT Haf NPOEKTOM. Befb KTO-TO HaxoamTCs
HemocpenCcTBEHHO Ha OObEKTE, a ApyrMe 3a4eMNCTBOBaHbI B MpoLueccax A4obblun yaanéHHo. 3ToT
creumanmncT CTaBUT TaKTUYeCKMeE 3a4a4M, OpPraHM3yeT KOMMYHUKALMUIO B KOMEKTMBE, MOMOraeT
pa3pellaTb NPOTUBOPEUNA U AaXKe KOHDMNKTbI.

JTa6opaHT XMMMYECKOro aHasiu3a — 3TOT CMeLManmcT paboTaeT B 1abopaTopmm — OH MPOBOAUT
XMMUYECKME NCCNefOoBaHUA, aHAaNIU3UPYET Pas3InYHble COeANHEHMSA U MaTepmanbl. Bnarogapsa aTuM
OAHHbBIM 1 MPOUCXOAUT KOHTPOb KaYeCTBa CblPbs, MPOMEXXYTOUHbIX MPOLYKTOB, @ 3aTEM M FOTOBOM
NpPoayKUUN.

Mapkuwengep — ero oCHOBHad 3aadya — U3MepPATb MPOCTPAHCTBO B Hepax 3eM/In 1 3aHOCUTb
nonyyeHHble LMPpPbl B MPOrpaMMy Ha KOMMNboTEPE. DTV PacYE€Tbl MOMOratoT CO34aBaTb TOUHbIE
KapTbl moA3eMesbs, KOTOPble FOBOPAT, MOXXHO M 6€30MnacHO M 3bdEKTUBHO MCMNOMb30BaTb
onpenenéHHblv y4acToK. BCEBO3MOXKHbIE M3MEpPUTEbHbIE MPUOOPbLI MO3BONAIOT EMY CO34aBaTb
TPEXMEpPHbIe KapTbl B 2/1IEKTPOHHOM BMAE.

MacTep pe3epByapHOro napka — 3TOT CMeLManiucT oTBeYaeT 3a paboTy pe3epByapHOro Napka —
BaYXHOM YaCTM MarnmcTpanbHoOro HedtenpoBoaa. DTO LeNasa crucTteMa s Npruéma, y4éta n xpaHeHus
HedTW. MacTep pe3epByapHOro napka cneguT 3a TeM, UTobbl BCE paboTano NpeBOCXO4HO, U
OT/IMYHO 3HAET YCTPOMCTBO PEe3epBYyapPHOro Mapka — eC/in YTO-TO BbIMAET M3 CTPOS, OH TyT XKe
YCTPaHUT Henonaaky.

MaLwunHUCT 6ypoBOM YCTAaHOBKM — 3TO CMELMaNnCT, KOTOPbIM yCTaHaBNMBaeT BypoBoe

o60opyOoBaHMe Ha onpenenéHHOM y4acTKe U BeOET npouecc BypeHus. DTOT creumanmncT



PACUYMLLAET HY>KHbIW Y4aCTOK, yCTaHaBNMBaeT 060pynoBaHMe, HacTpanBaeT NapaMeTpbl BypeHusa m
MPUCTYNAET K COOPYXKEHWMIO CKBaXKMHbI. OH HE TONbKO pa3bupaeTca B BUAAX FOPHbIX MOpOoS M
crnocobax bypeHus, HO U 3HAET, M3 Yero COCTOUT BYPOBOM CTaHOK U KaK €ro YNHUTb Mpu
HernonaaKax.

MeHep)Kep HedTerasoBblX NPOEKTOB — 3TOT CMeLManncT genaeT paboTy no gobblye,
nepepaboTKe 1 TPAHCMOPTUPOBKE LLEHHOIO CbiPbs MaKCKMManbHO 3ddEKTUBHON. A A9 3TOrMO OH
OOMKEH NPaBUbHO OPraHM30BaTb PAabOTy M COTPYAHWKOB, M 060PYAOBaHMA. Y HEro AeCATKM 3aaau
— W ynpaBeHYeCKMX, U UHXXEHEPHDbIX, M Oa)ke ByXraTepCKMX — OH MHOIO B3aMOOENCTBYET U1 C
oObMU, U C LOKYMEHTaMM.

OnepaTop HedTAHbIX U FA30BbIX CKBAXXWH — 3TOT CMeLMaInCT OTBEYaET 3a TO, UTOGbl CKBaXXMHbI
paboTanu KPYrnocyTo4HO 1 6e3 NnepeboeB — OH UCMbITbIBAET HOBbIE CKBaXXKMHbI, PyKOBOAUT UX
06CNYXXMBaAHUEM U PEMOHTOM.

CUCTEMHDbIN FOPHbIA MHXXEHEeP — 3TOT CMeLManncT NNaHUPYET, OPraHU3yeT U PyKOBOAUT
paboTaMm Mo gobblye MoMe3HbIX MCKomaeMbix. OH OTBeYaeT 3a CTPOUTENbCTBO LWAXT, KOTOpble
ob6ecneymBatoT 4OCTYN K MECTOPOXAEHUAM, TPAHCMOPTUPOBKY MOSIE3HbIX MCKOMaeMbIX U
6e30MacHOCTb TeX, KTO UX J0ObIBaET. A eLLé y4acTBYET B NMOMCKaxX MECTOPOXAEHUIN, @ KOr4a 1X
3aKpPbIBaOT — pEeLUaEeT, YTO AenaTb C OTXO4aMM FOPHbIX MOPOA M KaK BOCCTAaHOBUTb MOBPEXAEHHYO
npupoay.

CTpouTesib 06bEKTOB AN MarucTpasibHbIX TPY60NpoOBOAOB — 3TOT CMeLManincT y4acTBYyeT B
CTPOUTENDBCTBE CMTOMHbBIX M O4EeHb ASTMHHbBIX KOHCTPYKLWM, KOTOpble 6bICTPO 1 3DDEKTUBHO
TPAHCMOPTUPYIOT MUHEpParbHoe Cbipbé. CUCTEMA MarmcTpanen — 3To He TONbKO TPY6bI, HO U Lienbln
KOMMJEKC CaMOro pasHoro o6opynoBaHmMS.

CneumanmncT No XMMMYECKou nepepaboTke HePTU U rasa — OH TPYAUTCH Ha PA3HbIX 3Tanax
nepepaboTKK Cbipo HedDTU U MPUPOLHOro rasa v ynpaBnaeT BCeMU MpoLueccamm. IToT
crneunanuncT cneauT, YTobbl BECb LMK NpoLeayp Ha Npon3BOACTBe 6bis1 6€30MacHbIM U
SKOMOMUYHbBIM.

LaxTép — 3TOT cneumanmcT paboTaeT B LWWaxTe UM Ha pyaHUKe. KaxXablM AeHb OH CrycKaeTcs
rny60oKO Nofa 3eM/to 1M [OObIBAET NOSIe3Hble UCKOMaeMble. Npu MOMOLLKM NOA3EMHbIX KOM6ANMHOB
LIAXTEPbl POKOT TOHHENM, YTOBbI 4O6PATLCA A0 LIEeHHbIX MAcToB. LLaxTépy HY>XHO 6bITb
BHMMATENbHbIM U YETKO cobMtoAaTh NpaBMia TEXHUKM 6e30MacHOCTU.

3KoOaHaNMUTUK B AO6bIBAIOLLMX OTPACASIX — 3TO CMeLManmncT, 3a4ada KOTOPOro MOoHATb, KaK
MpoLecchl [OObIYM MOME3HbIX MCKOMAaeMbIX BIUAOT Ha 9KONOrMto. TOT NpodeccroHan cneuT,
4YTOGbI BCE IKOMOMMYecKMe CTaH4apPTbl Ha 3aBO4aX U MpeanpuaTnax cobntoganmcb. Kpome Toro, oH
pa3pabaTbiBaeT NiaH, Mo KOTOpoMy ByayT BOCCTaHaBMMBaTb TEPPUTOPUM MNOC/Ie 3aBepLUeHUd
npouecca [obbl4u.

NMpaBunnbHoOe pacnpeneneHue npogeccuin ans negarora:



FeonoropasBefo4Hble paboTbl: reoge3nCT, MapKLUenaep

BypeHue: 6ypunblLLMK, MHXXeHep No BypeHMIo, MalLMHUCT BYPOBOIM YCTAHOBKM, B3PbIBHUK, LUAXTEP,
rOPHOMPOXOO4YMK

[ o6bl4ya U NPOMbIC/IOBada MOANOTOBKA: ornepaTop HedPTAHbIX M FAa30BbIX CKBaXKWH, KoOoOpaAMHaTOP
pacrnpeneneHmsa Npoxoa4eckmx KoMaHmg

TpaHCNOPTUPOBKA U XpPaHEeHMe: MacTep pe3epByapHOro NapkKa, MH>XeHep no aKchayaTaumm
HedTerasoTpybonpoBoaOB, CTPOUTEb O6BEKTOB A1 MarncTpanbHbIX TPY6OMNPOBOLAOB
MepepaboTKa: creLmannct No xmmmyeckom nepepaboTke HedpTM 1 rasa, TabopaHT XMMUYECKOTO
aHanm3a

MoryT pa6oTtaTtb Ha HECKOJIbKMX 3Tanax Ao6biun HedTHU M rasa: MeHedKep HedTerasoBbix
MPOEKTOB, 9KOAHANMMUTMK B A0ObIBAOLWMX OTPACIAX, MHXXEHEP POBOTU3INPOBAHHbBIX CUCTEM,
CUCTEMHDbIN TOPHbIN MHXXEHEP

Cnoso neparora: Mbl C BaMU yBMAOENM, KaK MHOIO npodeccni ectb B chepe HedTU U ra3a. A Tenepb
JaBanTe Mo3HAaKOMMMCA C Ye/IOBEKOM, KOTOPbIM caM paboTaeT B HedTerasoBow oTpacnum. Cenyac
Mbl C BaMW MOCMOTPUM HeBOMblLLIOE MHTEPBbLIO.

BHMMaHMe Ha aKpaH.

Buaeoponuk «MHTepBbIO C 3KCNepTOM»

NHTepBbIO C NpeacTaBuTesieM oTpac/in, OTBEThI Ha MorlyJIipHbIe BOMNpPoOCh! Oﬁy‘-laiOLLll/IXCFI.

NHPopmMauua

3ameHnTe 3TOT 610K Ha urpy «DaKkTbl» rnpu Hasan4dumn AOrioJIHNTeJIbHOIro BpeMeHWN.

NMepcnekTuBbl oTpacnu. byaer

Buaeoponuk «Poccmsa — Moé byayLiee»

CnoBo neparora: [oBopda 0 A06bl4e HedTH U rasa, Hefb3s He 3aTPOHYTb TEMY 3KOMorMun. B Hawwen
CTpaHe y)Ke aKTUBHO BHeOPATCS «3eMEHble» TEXHOMOIMK, KOTopble MO3BONAIT MUHUMU3UPOBATb
BO3AEMNCTBME Ha Npupoay, N MexayHapoaHble CTaHOaPTbl 9KOM0rM4yeckom 6e30nacHoOCTm
MOCTOAHHO NOBbILatOTCA. [laBanTe MOCMOTPUM POJSIUK O TOM, YTO eLLE HOBOIO XAET HedTerasoByto

chepy B 6yayLiem.



Buneoposink 0 pa3BuTnm oTpacsan N e€ nepcrieKTuBax, BKJIOYEHNE C BbICTaBKU «Poccusi».
CnoBo neparora: Kak BaM posnkK? Kak Bbl AyMaeTe, KakMe HOBLUECTBa B 3TOM chepe Mbl yBUOAMM
Y>KEe O4eHb CKOpO?

OTBeThI 0byYaroLLMXCS.

Urpa «byayuiee unu peanbHOCTb»

Bocrnionb3yvitech npe3seHTaune «byayuiee nian peasibHOCTb».

CnoBo neparora: [pennarato NpPoBepPUTb Ball 3HAHMA UK MHTYMUMIo! Cenyac Ha aKpaHe 6yayT
NoABNATbLCSA pas3fnUHble dakTbl MPO OOCTUXKEHUA POCCUIMCKOM HedTerasoBom cdepbl. Balla 3agada
— onpenennTb, Kakne GaKTbl yyKe pearibHbl, @ Kakme CTaHyT TaKMMUM TONbKO B ByayLieM. UTak, nrpa
«bygyluiee nnm peanbHOCTb:

1) CoBpeMeHHOe NPOU3BOACTBO NO3BOJISIET YETOBEKY NMOJlyvaTb U3 HEPTU COTHU PA3NTUYHDbIX
NPOAYKTOB.

PEANMbHOCTb. Oyxu, WaMnyHU 1 TKaHW, MFPYLLUKK, aHTUCENTUKN M NeKaPCTBa, yaobpeHna 1 naHenm
COMHeYHbIX 6aTapen — BCé 3To AenaeTtcs 13 HedTu.

2) B «PocHedTN» chopMmpoBaH cambiin 6onbluo B EBpone Hay4yHO-NMPOEeKTHbIM KOMMEKC.
PEAJTbHOCTb. KoMnnekc ob6nagaeT MaclUTabHOM MHPACTPYKTYPOM 1 BblOatoLLMMCSH Hay4YHO-
nccnenoBaTelbCKMM MOTEHLMANOM: B HEro BXoauT 30 MHCTUTYTOB.

3) PoccunCcKmni MeranpoekT «fMan» — LLeHTP ra3ogo6biuu, KOTOpbi HE UMEeeT aHaJIoOroB B
MMpPE MO YPOBHIO CNIOXXHOCTM.

PEATbHOCTb. KoMnnekc 6bin 3anyLuleH B 2017 roay, U No CBOMM MacluTabam aBnaeTca
KPpYMHENLWNM MHPPACTPYKTYPHbIM apKTUYECKMM MPOEKTOM B MMpPe — C 58 ra3oBbIMU CKBaXKMHAMM
M Pa3BUTOM MHPPACTPYKTYPOW.

4) Hedp1b y)Ke ucnonbsyeTtcs B NULLIEBOU MPOMbDILUIEHHOCTU.

PEATbHOCTb. MHor1e nuuieBble 006aBKU, KpacuTeNnu, KOHCepBaHThl, CTabuinsaTopsl,
3MyNbraTopbl, YCUAUTENU BKYCa, MPOMN3BOOAATCA U3 HEDTU. A eLlé keBaTelbHasda pe3nHKa U
MCKYCCTBEHHbIV BaHWUMNH.

5) Mroan naBHO NPULLIIN K €AMHOMY MHEHUIO O MPOUCXOXXAEHUUN HeDTMU.

BYOYLLEE. Noka 4YTo HET eAMHOro MHEHUSA O MPOUCXOXKOEHUM HedTU: ABNAETCS /1M OHA OpraHMKowm
NN HET, OOHO3HAYHO CKa3aTb Hesb34.

6) YUéHble y)Xe n3o6penm «yMHblie» MeCTOPOXXAEHUS, KOTOpble MOMOraloT caenartb Jo6bivy
noJsie3HbIX NCKoMaeMbix 6onee apPeKTUBHOM.

PEAJIbHOCTb. Bonee 20 «yMHbIX» CKBaXXWH €CTb, HanNpMMep, B XaHTbl-MaHCMMCKOM aBTOHOMHOM

oKpyre. Takag cmMctemMa onTUMM3UNPYET MPOU3BOACTBO M COKpALLAET pacxodbl Ha eé O6Cﬂy)~Kl/IBaHl/Ie.



7) Oco6asi TeXHONOrusl NO3BONSIET CTPOUTb LndpoBbIe MOAENN NJIACTOB — 61arogaps 3ToMy
YUYEHble y)Ke MOryT cpa3y YBUAETb B NOAPO6HOCTAX BCE «noA3eMeNbe», KOTopoe HaXxoanTcs
PSAOM CO CKBa)XMHOM.

PEAJTIbHOCTb. Takada TexHonormsa 3D-ceMCMUKU CyLLLeCTBYET M MOMOraeT o6nerymnTb Aobbivy. OHa
MoO3BONAET MNOMYYUTb MPUMEPHOE npencraBieHmne 0 NOPUCTOCTU M HACBILLEHHOCTK M1acToOB U
MpPOBECTM BCe HEOBXoAMMble MCCedoBaHMA crnepBa Ha LMPOBOM MOLEMM, @ y>Ke NMOTOM B
peanbHOCTU.

8) BINJ1A B HedTEerasoBom NPOMbILLZIEHHOCTU UCMNONb3YIOT ANS TOro, UTobbl CrieauTb 3a
COCTOSIHMEM TPpy60onpoBOoAoOB U KOHTPONUMPOBaTb BbiI6poChl B aTMocdepy.

PEAJIbHOCTDb. A ewé BINJ1A ncnonb3yoT 4 pa3BeaKM M MoMCKa MECTOPOXKAEHMI.

9) Y)Ke pa3paboTaHbl 0cobble TeXHONIOrMU, NO3BOMAIOLME 3aXBaTbiBaTb YINEeKUCHbINA ra3 n
XPaHUTb ero nop 3eMNén. 3To MOXKET CyLLeCTBEHHO CHU3UTb Bbl6pOCbl MAapPHUKOBBIX FA30B OT
HedTepob6biBaoLWwen U HedTenepepabaTbiBalOLWEN NMPOMbILLJIEHHOCTM.

PEAJIbHOCTb. Takne TeXHONMOrMm OeNCTBUTENBbHO CYLLIECTBYIOT, K TOMY XKe BCe CTpaHbl CEroaHs
paboTaloT Hag CoKpalleHMeM BbI6POCOB MapHMKOBbLIX MA30B M MOOLLPAOT Pa3BUTHE TEXHOOMIA,
KOTOpPble MOMyT YMEHbLLNTb HEMATMBHOE BO3AENCTBME HEDTM Ha OKPY>KatoLLYIO cpeay.

10) B MypMaHcKoM o61acTu poccumckasa KoMmnaHua «HoBaTtak» 3anycTusia caMbiv 60MbLUOK B
Poccum nponsBOoACTBEHHDbIN LieX. DTO NepBbii B MUPE 3aBOA, NO CEPUMHOMY NPOU3BOACTBY
JINHUN CXXMKEHNa NPUPOQHOro rasa.

PEAJIbHOCTb. PasmMep coopy»XeHMa OrpoMHbIN — 93 MeTpa B BbICOTY, 280 MeTPOB B ANNHY U 345
MEeTPOB B LWWMPUHY. Ha Mpon3BoacTBe TpyaaTrca 6onee 5 Tbicad YenoBek.

11) HedTenpoBop «ApyX6a» u Nasonpoeop 3anag — BocTOK — KpynHeunwine B MUpe.
PEATbHOCTDb. MpoTa>k&HHOCTb CUCTEMbI TRYHOoMPoBOA0B «[py)KHa» — 8900 KM. DTO MOYUTM Kak
paccTosiHMe OT MOCKBbI 00 AeNbThl AMa3soHKK! YyTb MeHblLUe rasonpoBof 3anang — BocTok. Ero
MNPOTAXKEHHOCTb 8704 KM.

12) NpoTsXXEHHOCTb MarncTpasibHbIX Tpy6onpoBoaos B Poccuu coctasngaeT 6onee 350 Tbhicay
KM.

BYOYLLEE. NMoka 4To 60onblue 250 ThiCAY KM, HO 3TO Y)Ke r’MraHTckasa cuctemMa. NpoTarKEHHOCTb
POCCUNCKUX TPYOBOMPOBOAOB MOXXHO CPaBHUTb C PAacCTOAHMEM Ha KapTe oT MOCKBbI 40

BnagmBoOCTOKa MO NPAMOW, YMHOXXEHHbIM Ha 38.

3akKJ/iloueHue

3aK/ilounTenibHoe C/I0BO neparora



CnoBo nepgarora: Monogubl! HedTerazoada npoMblLLUIEHHOCTb Pa3BMBaeTCa o4eHb 6bICTpOo. U
nepen Hew CToAT HOBble BbI30Bbl — cerogHa okosio 60% HedTn B PoOcCUM OTHOCUTCA K
TPYOHOM3BIEKAEMbIM 3aMacaM. DKCMepTbl TOBOPAT, UTO BpeEMS «TEFKOM» HePTU, KOraa oHa
OyKBanbHO GOHTAaHMPOBAaNa, OCTaNoOCh B MPOLUIOM. YTO 3TO 3HAUMT N4 Bac? YTo BMecTe C HOBbIMU
Bbl30BaMK B 3TOM OTPACIM OTKPbIBAOTCA U HOBblE MepcneKTuBbl. CerogHa oTpacnm Hy»<Ha
UMPPOBM3ALMNSA M HOBbIE TEXHOMOIMMM, MOMOAbIE YMbl U 30/10Tble PYKM, YTOObI 406bIYa HEDTU Oblna
MaKCUMaSIbHO SKOMOMMYHOM 1 pPaLMOHaNIbHON.

Bonbuwoe cnacnbo 3a paboTy! CerogHsa Bbl ybeannmMch, Kakasd MoLLb 3ak/toveHa B HedpTerasoBom
OTPacAn, N KaK MHOIo OHa 3Ha4YuT anga Poccmm! Mbl MO3HAKOMUAMUCE CO CMELMANMNCTOM, KOTOPbIN
paboTaeT B chepe HedDTU U rasa, yaHasim MHOroe 13 NCTopmm HedpTerasoBom oTpac/Iun, pasobpanmco
B TOM, KaK MpouncxoamT 0obblda HedTH 1 rasa, M Kakme npodeccrnoHasnbl B 3TOM y4acTBYOT. KcTaTu,
NoaennTeCh, a Kakme OOCTMXKeHMA B 3ToM chepe BaM 3arNOMHUINCL BOoblLLe BCErO?

OTBEThbI CTYAEHTOB.

CnoBo neparora: OT 006blUM HEPTM U ra3a 3aBUCUT SKOHOMMKA BCEWM CTPaHbI, eé
MPOMbILLUMEHHOCTb, TPAHCMOPT, TOMN/IMBHO-2HEPreTUYECKMI KOMMEKC. M KOHeuUHOo, B 3Ton chepe
MHOXECTBO Pa3HbIX M OYEHb MHTEPECHbIX MPOPECCUM, a CEMOOHSA Mbl PACCMOTPENN C BAMM TOMbKO
4acCTb U3 HUX. HO, BO3MOXXHO, KTO-TO M3 BAC HalLé B 3TOM HaMNpaBlEHMM YTO-TO MHTEPECHOE O/14
cebd. Bnepeaun Hac »ayT HOBblE YPOKKM M HOBble CreumanbHOCTM M HanpaBnieHuda. Nony4yeHHble

3HaHWA NOMOryYT onpenenmnTbCa BaM C HampaBneHWeM 1 Ballen 6yaylien npodeccuen. Yoaum!



