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1. HEJHU OCBOEHUA JUCHUIIJINHBI.

Heab aumcuunjuHbl: (opMupoBaHue oO0mel MpohecCHOHATBHOW KyIbTYpPbI, MO
KOTOpPOM TIOHMMAETCsl CIIOCOOHOCTh MOATOTOBIIEHHOT'O CHEIHUAINCTa HWCIOIb30BaTh B
pOo)eCCHOHAIBHON  JIEATEILHOCTH TPHOOPETECHHYIO COBOKYITHOCTb 3HAaHWW, YMEHUH U
HaBBIKOB B CCBOCH MpodhecCHOHATBHOMN eI TEIIbHOCTH.

OcHOBHOH 1eJbI0 00pa3oBaHMsl MO AMCHUIJIMHE «/IHHOBAIMOHHBIE TEXHOJIOTHUH
SIBIISICTCSI OCBOCHHE CHCTEMBI 3HAHWH, TI03BOJISIOIIMX

- OpPUEHTHUPOBATHCA B INEPCHEKTUBAX PA3BUTUS TEXHUKU M TEXHOJOTHUU 3alIUTHI
YeJIoBEeKa M MPUPOJAHON CPEeIbl OT OMACHOCTEH TEXHOTEHHOTO U MPUPOJAHOTO XapaKTepa;

- OpUEHTUPOBATHCS B OCHOBHBIX METOAAX M CHUCTeMaxX oOecredeHus TeXHOC(HEpHOH
0e30MacHOCTH, OOOCHOBAaHHO BBIOMPATh W3BECTHBIE YCTPOWCTBA, CUCTEMBI U METOJBI
3alMTHl YeJIOBEKA U MPUPOJIHON CPE/Ibl OT OMACHOCTEH;

- OPUEHTUPOBATHCS B OCHOBHBIX MPOOIeMaxX TeXHOCHEPHOU O€30IMacCHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO.

VueOnast nucuuiuiiHa «/IHHOBAalMOHHBIE TEXHOJOTHHM» - JUCHUIUIMHA, KOTOpas
SBIISIETCS  COCTABIISIONICH (peiepaIbHOro0 00pa3oBaTENbHOTO CTaHIApTa HAIpPABICHUS
20.03.01 «Texnocdepnas 0€30MaCHOCTHY» MEPBOTO YPOBHS  BBICIIETO 00pa30BaHUS
(GakanaBpuar).

3. KOMIIETEHIIMX OBYYAIOLIEI'OCS, POPMUPYEMBIE
B PE3YJIBTATE OCBOEHUA JUCHUIIJINHBI

OCHOBHBIMH 0000IIEHHBLIMH 321a4aMH (KOMIETEHIUSIMH) AUCHHILTHHBI SIBJISTIOTCS S

CIOCOOHOCTh OPTaHU30BHIBATH CBOIO padOTy paaul JOCTHKEHHUS MOCTABIECHHBIX IIeNel U
TOTOBHOCTb K UCIOJIb30BaHUIO HHHOBAIIMOHHBIX uaei (OK-6);

CIIOCOOHOCTh YYMUTHIBATH COBPEMEHHBIC TEHJICHIIMM PA3BUTHUSA TEXHUKH U TEXHOJIOTHH B
obnactu oOecrieueHuss TEXHOCPEPHOU OE30MaCHOCTH, W3MEPUTEIILHOW M BBIYUCIUTEIHHOU
TEXHHUKH, NH(POPMALIMOHHBIX TEXHOJIOTUN B cBOel npodeccnonanbHoil nestensuoct (OIIK-
1).

B pesynbrare ocBOeHHS IUCHHUIUIMHBI OOYYaroIIMiics TOMKEH JIEMOHCTPUPOBATH
CIeyIoIINe pe3yabTaThl 00pa30BaHUs:

1) 3HaTh: OCHOBHbIC HAIIPABICHHS Pa3BUTHS HAYKU U TEXHHUKH.

2) YMeTh: OpPHUEHTHPOBATHCS B TEPCICKTHBAX PAa3BUTUS TEXHUKA W TEXHOJOTHU
3aIIUATHI YEJIOBEKA U MPUPOJTHON CPENIbI OT OMACHOCTEH TEXHOTEHHOTO W MPUPOTHOTO
xXapakTepa, 00OCHOBAaHHO BBIOMPATh W3BECTHBIC YCTPOWCTBA, CHUCTEMBI U METOBI
3alIUThI YEJIOBEKA U MMPUPOJAHOMN CpeIbl OT OACHOCTEM.

3) Buaagerb: KylbTypoil 0E30MaCHOCTH M PHUCK-OPHEHTHPOBAHHBIM MBIIIICHUEM, MPH
KOTOPOM  BOINpPOCHI ~ 0€30MacHOCTH M COXpPaHEHUS  OKpYKalolleld  cpeisl
paccMaTpUBAIOTCS B KAYECTBE BAKHEUIIINX IPUOPUTETOB B )KU3HU U JCSITEIBHOCTH.



4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4€THHIX equHUIIbI, 108 yacos.
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pa3BUTHA
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notpebHOCTH
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Pazgen 1. IlepcnekTuBbl pa3BUTHS (PyHAaMEHTAJIbHBIX HAYK.
dyHaaMeHTAILHAsI HAYKa — 00JacTh MO3HAHUS, IMOJpa3yMeBaloIasi TEOPETHUECKUE U

SKCHCPUMCHTAJIbHBIC HAYYHBIC HCCICAOBAHUA OCHOBOIIOJJIAratoInux SIBJICHUI (B TOM 4YHCIIC U
YMOIIOCTHUT! aeMLIX) n HOI/ICK3aKOHOMCpHOCTCI71, PYKOBOIAIINX UMW U OTBECTCTBCHHBIX 34 (I)OpMy,
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CTPOCHHUE, COCTaB, CTPYKTYpY M CBOWCTBA, NMPOTEKAHUE IPOLIECCOB, OOYCIOBIEHHBIX UMH; —
3aTparvBaeT 0a30BbIC TPHHIMIIEI OOJBIIMHCTBA TyMAHUTAPHBIX M €CTECTBEHHOHAYYHBIX
JMCIMIUIMH, — CIY)KUT PACHIMPEHHI0 TEOPETUYECKHX, KOHIENTYAIbHBIX MNPEICTABICHUH, B
YaCTHOCTH — JAETEPMUHALMM UAe0- U (HOopMOOOpa3yrolel CYIHOCTH NpeiMeTa UX U3ydeHus,
— MHPO3JaHUsI KaK TAKOBOI'O BO BCEX €r0 MPOSBIECHHSAX, B TOM YUCIIE U OXBATHIBAIOIIMX Cepbl
UHTEIUIEKTYaJIbHBIE, JYXOBHBIE U COLUAIIbHBIE.

B 3agaun QyHnaMeHTanpHOM Hayku HE BXOOUT CKOpas W HENPEMEHHas IPaKTHYEeCKas
peanm3anus (TeM HE MEHee, MEPCIEKTUBHO — SIMUCTOMOJIOTHYECKHU 1IEIECO00pa3HbIe), B YEM U
COCTOUT KOpPEHHOE OTIMYMe €€ OT YTWIMTAPHOM TEOPETHUYECKOM WM IPUKIAAHOM HayKH,
SBJISIIOIINXCS TAaKOBBIMH M TI0 OTHOUIEHHIO K Hed. OpmHako pe3ynbTarhl (yHIaMEHTAIBHBIX
M3BICKAHUI HAXOMIAT M aKTyaJbHOE MPUMEHEHHUE, MOCTOSHHO KOPPEKTUPYIOT pa3BUTHE JIFOOOH
JMCIMIUIMHBL, 9TO BOOOIIE HEMBICIUMO 0e3 pa3BUTHS (PyHIaMEHTANBHBIX € pa3esioB — JII0ObIE
OTKPBITUSI M TEXHOJIOTUU HENPEMEHHO OMMPAIOTCS Ha MOJOXKEHHs (YyHIaMEHTAILHON HayKH IO
OIIPEJICJICHHUIO, a B CIydae MPOTUBOPEUNs ¢ KOHBEHIIMOHAIBHBIMU IIPEACTABICHUSIMH, HE TOJIBKO
CTUMYJIUPYIOT MOJU(UKAIIMK TAKOBBIX, HO ¥ HYXXJIAIOTCSl B (DyHIaMEHTAJIbHBIX MCCIIEJOBAHUSIX
JUIS1 TIOJIHOLIEHHOT'O TIOHMMAaHUsI IIPOLIECCOB U MEXaHMU3MOB, JISKAIMX B OCHOBE TOI'O MJIM UHOTO
(eHOMEHa, — JaNbHEHUIIEro COBEPIICHCTBOBAHMS METO/NA WJIM MpPUHIOWNA. TpaauinoHHO
(byHIaMeHTaIbHBIE HCCIIEIOBAHUSI COOTHOCUMBI OBLIM C €CTECTBO3HAHMEM, B TO K€ BpEMs BCE
(opMbI HAY4HOTO TO3HAHMS OIUPAIOTCA HA CUCTEMbI 00OOIEHHH, SBJSIFOILMXCS WX OCHOBOI;
TaKUM O0pa3oM M BCE TYMAaHUTAPHBIC HAYKU OONATAIOT WJIM CTPEMSTCS 00JajaTh ammaparom,
CIIOCOOHBIM OXBaTUTh U C(HOPMYIMPOBATh OOIME (PyHIaMEHTAIbHbIE IPUHLIUIIBI UCCIIEA0BAHMN
U METO/Ibl UX UCTOJIKOBAHUSL.

K ocHOBHBIM QyHKITHSIM (DyHIAMEHTAIBHBIX HCCIICIOBAHUN OTHOCHUTCSI — TIO3HABATEIbHAS,
HETIOCPEJICTBEHHOW 3a/1aueil SIBIIICTCS TIOJIYYeHHE KOHKPETHBIX IIPEJCTABICHUH O 3aKOHAX
MPUPOJIBI, KOTOPBIE OOJAIAI0T XapaKTEPHOW OOIIHOCTRIO M CTAOMIBHOCTBIO. K OCHOBHBIM
npu3HaKaMm (GyHIaMEHTaTbHOCTH OTHOCST:

a) KOHIIETITYaTbHYIO YHUBEPCATLHOCTD,

0) MPOCTPAHCTBEHHO-BPEMEHHYIO OOIITHOCTD.

Tem HEe MeHee, 3TO HE TO3BOJIIET CIENAaTh BBIBOJA, YTO OTIMYUTEIEHOW OCOOCHHOCTBIO
(YyHIAMEHTAIBHOCTA  SIBIIIETCS OTCYTCTBHE IPAKTHYECKOW NPUMEHHMMOCTH, IIOCKOJBKY B
mporecce pemreHuss  (QyHAAMEHTATBHBIX MPOOJIeM 3aKOHOMEPHO OTKPHIBAIOTCS  HOBBIC
BO3MO>KHOCTH U METOJIbI pEIICHHS MPAKTHYECKUX 3a/a4.

CaMbIM  SpKUM  TpPUMEpPOM,  WJUTIOCTPUPYIOIIUM  XapaKTepHble  OCOOEHHOCTH

dbyHIaMeHTaIbHON HAayKu, KOHEYHO, MOKET CIY>KUTh UCTOPHUS UCCIEIOBAHUMN, CBSA3aHHBIX CO
CTPOEHHEM MaTEepUH, B YACTHOCTH — CTPOEHUS aTOMa, MPAKTUYECKYIO PeaTn3alliio KOTOPhIe
Hanuty, Oe3 TpeyBeJIMYeHUS, TOJBKO dYepe3 COTHH JIET TOCe 3apOoXJICHUS HadalbHBIX
MIPEJICTABICHUIA aTOMH3Ma, U 9epe3 JECATKH — Tocie 0(hOpMIICHHUS TCOPHH CTPOSHUS aToMa.

B kaxmoit obGnactu 3HaHWUN HAOIOMAETCS MOJAOOHBIN MPOIECC, KOTJa OT MEPBUYHOTO
SMIUPHUYECKOTO CcyOcTpara, dYepe3 THUIOTE3y, OKCICPUMEHT U TEOPETHYECKOe €ro
OCMBICJICHHE, TIPU COOTBETCTBYIOIIEM WX Pa3BUTHH WU PACIIMPEHHH, COBEPIICHCTBOBAHUU
METOJIOJIOTUH, HayKa TMPUXOJUT K ONPEAeNEHHBIM TIOCTylaTaM, CIOCOOCTBYIOIIHM,
HanpuMep, TOUCKY U (OPMUPOBAHHUIO KOJWYECTBEHHO BBIPAKEHHBIX TMOJOKEHUH,
SBIISIOIINXCSI TEOPETUYECKOM OCHOBOH M IS TabHEUIIINX TEOPETUUECKHUX KE UCCIIETOBAHUH,
u 175 GOpMUPOBAHUS 3a]1a4 IPUKJIAJHON HAYKH.
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COBEpIIICHCTBOBAHUE  MHCTPYMCHTAIbHOM  0a3bl, KaK TEOPETHYCCKOW, TaK H
IKCIEPUMEHTAIbHONW, — IPAKTUYECKOM, CIYKUT (B KOPPEKTHBIX YCIOBMSX pean3allun),
COBEPIIICHCTBOBAHUIO MeTofa. 1o ecTh irobast GyHIaMeHTalbHAas TUCIUILUIMHA W JH000e
NPUKIIAJIHOE HAMpaBlICHUE, CIOCOOHBI, B ONMpPEACIEHHON CTEICHH, B3aMMHO YYacTBOBAaTh B
Pa3BUTHH MOHUMAHUS U PEIICHHUS UX CAMOCTOATEIbHBIX, HO W OOLIMX 3a1ad: MPHUKIIaJHAas
HayKa paciIipsieT BO3MOKHOCTH HCCIICI0BATEIbCKOTO HHCTPYMEHTAPHSI, KaK MIPAaKTHYECKOTrO,
TaK M TEOPETUYECKOro, PyHIAMEHTAIbHON HAYKH, KOTOpasi, B CBOIO OYepe/lb, Pe3yJbTaTaMu
CBOMX HCCIICIOBAHHM, MPEIOCTABIIACT TCOPETUUCCKUH MHCTPYMEHT U OCHOBY JUIsS Pa3BUTHS
NPUKJIAJHON 10 COOTBETCTBYIOIICH TeMaTHKe. B 3TOM KpoeTcsi ojHa M3 OCHOBHBIX MPHYUH
HEOOXOMMOCTH TOICPKKHA (PYHIaMEHTAIbHON HAyKH, KOTOpas Kak MPaBHJIO HE 00JanaeT
BO3MOXHOCTSIMH caMO()UHAHCUPOBAHUSI.

Pazgen 2. DHeprernvyeckue noTpedHOCTH YeJI0BEYECTBA.

Cpenn MUPOBBIX MmpoOiieM B IOCIEIHUE TOJbl OAHONM W3 BaKHEHIIUX SBISETCA
sHepreTuueckass mpobnema. YemoBedecTBY Mg COAJIaHCUPOBAHHOTO HIKOHOMHUYECKOTO
pa3BUTHUSL BCEX CTpaH MHUpaA HE XBAaTaeT MPUMEPHO 5-0 KpAaTHOrO KOJIMYECTBA SHEPIHH IO
OTHOLICHHIO K HBIHE NIPOU3BOAUMON. OYEBUAHBIM SIBIISETCS, YTO U1 3KOHOMUYECKOTO pOCTa
HEoO0X0omuMO  (pOpCHPOBAHO, OMEPENKAOIMMHU TEMIIAaMH  pa3BHBAaTh JHEpPreTuky. Ha
OpOTSKEHUM nocieaHed uderBepTd 20 cToseTuss MPOLEHT TOJOBOrO IMPUPOCTa BajJOBOIO
IPOAYKTa MPAaKTHUUECKH BO BCeX 0€3 MCKIIOUEHHUS Pa3BUTHIX CTpaHax COMPOBOXKIAJICS
OPUMEPHO TAaKUM JK€ IPOLEHTOM MPHUPOCTa MOTPEOJICHUS TEPBUYHBIX SHEPreTUYECKUX
pecypcoB. [lorpebnenue sHeprun Bo Bcex CTpaHax MUpa HEYKJIOHHO pacTeT. [lo mporaoszam
MupoBoil 3HepreTHYecKor KoH(epeHIuH, noTpedHocTh B 3Hepruu K 2020 r. Moxer
yBenuuutes eme Ha 75%. Temmbl pocta 3HEpronoTpedsieHus], TakxKe, MOAPOOHO H3Yydaluch
MesxayHapoIHBIM HHCTUTYTOM MPHUKIJIAIHOIO CUCTeMHOro aHanu3a (JlakcenOypr, ABcTpus).
Ha ocHoBaHuMuM mnpoBeneHHOro aHaiu3a ObulM pa3paboTaHbl JBa OCHOBHBIX CILIEHApHs
NOTpeOJICHUsI PHEPTUU B OYIyIIeM MUPE — «BBICOKHI» U «HU3KHI». COrjJacHO TMEepBOMY,
pacxon DSHepruum OyaeT eXerogHo yBenuuuBaThcsi Ha 2,7%, TOrma Kak BTOpOM
npenycmarpuBaer — 1,8%. Ho nmaxe mpu Takux Temmax NpUOIU3UTENBHO 4Yepe3 CTO JIET
MHUPOBOE MOTpediieHNe SHEpruu Bo3pacTeT 6osee ueM B 10 pas.

W3BecTHbli yueHbll — o9konor JI. bpykc ckasan: «be3 dSHeprum HEBO3MOXKHO
CyIIeCTBOBaHME (PU3MUYECKOrO0 MHUpPA, a pa3 3TO TaK, TO Mbl HE MOXEM Ipe/ICTaBUTh cede
pa3BuTHs 0e3 M3MEHEHHUs MacuITabOB WIM XapakTepa HEPreTMYecKHMX MOTOKOB». BypHO
pa3BUBAIOIIASACS MHUpPOBas SKOHOMHKA TpeOyeT Bce OOJIBIIMX HHEPreTHUeCKUX 3arpart,
HENPEPBIBHOTO POCTa SHEPrOBOOPYKEHHOCTH XO3sIIiCTBa CTpaH MHUPA, MOBBIIMICHHUE JI0JIH
MEeXaHM3allMM M aBTOMAaTH3alluK MPOW3BOJICTBA. B HacTosiiee Bpems HSHEpreTHYecKue
NOTPEOHOCTH  4YeJIoBEeYeCTBA OOECHeuMBalOTCSl B OCHOBHOM 3a CUET TpeX BHJOB
HHEPropecypcoB:  OpPraHMYecKkoro TOIUIMBA, BOABI M  aroMHoro snapa. OjHaxko,
JOMHMHHPYIOIUM HCTOYHUKOM DHEPIMM I10- TPEKHEMY OCTAETCS HCKONAEMOE TOIUIUBO.
OHeprus BOJbI U aTOMHAasl SHEPrusl MCIOJNb3YIOTCS YEJIOBEKOM IIOCIE INPEBpAIlEHUsl €€ B
IIEKTPUYECKYIO HEPTHIO. B TOXe BpeMsl, 3HaUNTEIbHOE KOJIMYECTBO 3HEPTUH, 3aKIFOUEHHON
B OPraHUYECKOM TOIUIMBE, MCIIOJIB3YETCSl B BUJE TEIUIOBOM M TOJIBKO YacTh €€ MPEBpaIlaeTcs
B QJIEKTPUYECKYIO SHEPTUI0. 3a CUeT CKUTaHMs TOIUIMBA B HACTOSIIEE BPEMS MPOU3BOIAUTCS



10 90% sueprun. [Ipu 3TOM, B IPOMBIIIICHHO Pa3BUTHIX CTpaHax HE(PTh M HEYTEIPOTYKTHI
UCIIOJIB3YIOTCS. B OCHOBHOM KakK TpPAaHCIOPTHOE TOIUIMBO. [HApOpecypchl B MHPOBOM
Maciurade, 00ecreynBaroT MOJyYeHHe 0KoJIo 5 — 6% 3JIeKTpO3HEpPIUy, aTOMHAsl YHEPreTUKa
naet 17 — 18% snextposneprun. TpaaulinoOHHBIE YHEPTrOPECYPCHI, YToJib, HE(PTh, MPUPOAHBII
ra3 sIBJIIFOTCS. McuepriaeMbIMu pecypcamu. [1o mojacyeram cnenuainucToB, IpU COBPEMEHHBIX
o0Bpemax sHepronoTpeOIeHHs pa3BelaHHbIX 3al1acoB TOILTMBA Ha 3emie XBaTut Ha 150 ner, B
yacTHOCTH HedTH — Ha 35 jer, mpupoaHoro raza — Ha 50 , yras - Ha 425 ner. OmHako
pelaroniee BIUSHUE HAa 00beM JTOOBIYM TOIUIMBA OKA3bIBACT CETOJHS MOCTOSHHO PACTYIIUI
crpoc W IieHoBas monuTuka. [Ipu GhopMUpPOBaHMU IHEPTETHUECKON MPOOJIEMBI CBOIO POIIh
CHITPAJIM U PETHOHAIBHBIC PAa3IM4Msl B 3amacax M MOTPEOJIEHUH 3HEPropecypcoB, OCOOCHHO
HEe(TH, MEXKIY pPa3BUTHIMH U DPA3BUBAIOIIMMUCS CTPaHAMHU, JOJISI KOTOPBIX B MHPOBBIX
3aracax oOpaTHO MPOMOPIMOHAIBHA J0JI€ B MUPOBOM 3HEPronoTpedaeHnu. MecTopoKaeHus
MCKOIIAaeMbIX BUJIOB TOILIMBA PACIIONIOKEHBI HE paBHOMEpHO. B Poccun HaxoauTcst npuMepHo
1o 33% MOTeHLMATbHBIX MUPOBBIX 3aMacoB YIS U MPUPOAHOro rasza u 6onee 20% HedTH.
[Tourn 35% wedtn u okono 17% rasza cocpenoroueHo Ha bimmkaem BocToke u mocTtaTodHo
3HAYUTENbHBIMH 3allacaMd J3TUX BUAOB TorumBa Oorara CeBepHas Amepuka. B mmupe
OTMEUAETCs] HEPAaBHOMEPHOCTH TJI00aTbHOTO pacpe/e/ICHUs IEPBUIHON SHEPTUU: TTPHMEPHO
YETBEPTh MHUPOBOI'O HACEIEHMs MOTPEOsieT ¥4 MepBUYHOM 3Hepruu. B pa3BUTBHIX cTpaHax
noTpeOJeHue SHEPTUM Ha JyIly HaceleHus OojieedeM B 80 pa3 mpeBbIIacT MOTpeOICHUE B
apuKaHCKUX CTpaHax, K tory ot Caxapsl. [pyras npuanHa GOpMUPOBAHUS SHEPTETUICCKON
npo0GiieMbl 00YyCJIOBIIEHAa KOHTPOJIEM Pa3BUBAIOIIUXCS CTPaH 3a CBOMMHU JHEPrOpPECypCaMH.
Jis coBMECTHBIX JeHCTBUN Ha MHUpOBOM He(dTsHOM peiHKe B 1960 romy Obuia co3mgana
opranu3aius cTpan — npousBoauteneit u sxkcnoprepoB Hedtu (OIIEK). C 1973 roma mo 1981
roJl MUPOBBIC II€Hbl Ha HE(PTh MOACKOUMIM B 5pa3, YTOSIBUJIOCH IIOKOM JJIsl SKOHOMHKHU
Pa3BUTHIX CTpaH.

B kadecTBe [0ONTOBPEMEHHON CTpaTerMM pEHIeHHs] JHEPreTUYECKOr mpoOsieMbl
HEO0OXOIMMO KapJAMHAIIEHO U3MEHUTH CYIIECTBYIOIINE TEXHOJIOTHUHU MTPOU3BOJCTBA B CTOPOHY
sHeprocoepexenuss. Hampumep, Snonus, Oomnplie Ipyrux TOCYJapcTB 3aBUCAIIAs OT
MMIIOpTa TOIUIMBA, CHU3MIIA YHEPTOEMKOCTh CBOEro Xo3siictBa Ha 50 % u cTana MUpPOBBIM
auaepoM  SHeprocOeperaromieil  dKOHOMUKH. BakHeHImuM  HampaBlIeHHEM  pelIeHUs
HHEPreTHUECKON MpOoOJIeMbl SBISETCS M3MEHEHUE CTPYKTYphl MHPOBOTO JHeprodaiaHca, B
KOTOPOM 3aMETHOE MECTO OTBOJAMUTCS aJIbTEPHATUBHBIM UCTOUHUKAM SHEPTUH.

B Hactosiiee Bpemst ocoboe BHUMaHHE OOpalleHO Ha albTepHATHBHBIE HCTOYHHKHU
SHEPTUH, KOTOPBIE TIOMOTYT CHH3UTh OCTPOTY BO3HHUKIIUX NpoOieMm. B Hacrosiee BpeMs B
psfe CTpaH YCIEIIHO OCYLIECTBISIIOTCS TEOPETUYECKHE pa3padOTKHM U MPaKTHUECKOe
BHEJIPEHUE 1O MCTOJIb30BAaHUIO0 BO30OHOBIISIEMBIX HCTOYHUKOB dHEprun. K B0300OHOBIIIEMBIM
HMCTOYHHKAM DHEPTUM OTHOCAT COJIHEUHYIO DHEPTUI0, SHEPTHIO0 BETpPa, MOPEH M OKEaHOB,
reoTepMajbHOE TEIUIO MOA3EMHBIX MCTOYHUKOB. B psime cTpaH yCHEUIHO OCYHIECTBIISIOTCA
TEOpEeTUYECKHe  pa3paboTKU W  TMPAKTUYECKOE  BHEIPEHHE MO0  HCIOJIb30BAHUIO
BO300HOBIISIEMBIX HCTOYHHKOB SHepruu. [lo omenkam ydeHsix, BeTpoBasi sHeprus CIIIA,
MIPEBBIIIAET MO MOILIHOCTH PHEPTUI0 BCEX HAIMOHAJIBbHBIX 3allacOB MCKOIMAEMOro TomiuBa. B
Erunte pe3epBbl BETPOBOI SHEPTHHU CPABHUMBI C MOIITHOCTHIO AcyaHckoit ['DC. B pa3BuThix
CTpaHax SHepreTuyeckas mpodiemMa MPUBOIUT K HEOOXOIUMOCTH OCBOCHHSI HOBBIX PAliOHOB



NOOBIYM  SHEpropecypcoB. Psn cTpaH, pacnoiararomidX 3HAYUTEIbHBIMH  YTOJIbHBIMU
pecypcami, MONBITATUCH BEPHYTHCS K X 00Jee NIMPOKOMY HCIONb30BaHI0. OnpeieneHHbIe
HA/EXKIbl B HACTOSIIEE BPEMsSl CBS3BIBAIOT C NEpepadOTKOM YIS B YUCTOE YIIIEPOAHOE
TOIUIMBO, @ CHUHTETHYECKUE >KUAKUE YIIIEBOJOPOJAbI B SHEPreTHYECKHI Ta3 M IOJYKOKC.
Kunkoe TomnuBo sBIsSEeTCS HanOoJiee TEXHOJOTHMYHBIM U 3KOJOTHYHBIM. CTpyKTypHas
nepecTporika SHEPreTUKU [OJDKHA OPHUEHTUPOBATHCS HA KOHEYHBbIE Pe3yJbTaThl B BHJE
IIPOM3BOJICTBA SHEPTUU U TeIia. DIEKTPOIHEPreTHKa 3aHMMAaeT B HacTosllee BpeMmsi Ooliee
25% sueprobananca TexHochepsl, Ha BBIPA0OTKY JIEKTPOIHEPTHH U MOIYTHOTO TEIUIA HIET
3520 I'Bt, mpuuem B nporuiecce npeodpazoBanus 6omneeSS % tepsiercs, a Beipadoranubie 1580
I'B tpacnpenenstoTcss Mexay 3JEKTPOSHEPrued M I0JIE3HBIM TEIJIOM B COOTHOLIEHUH 2:1.
Jlomist AIEKTPOIHEPTHH B KOHEYHOM MOTpeOsieHnn coctapisieT 9,7 %. OnpeneneHHoe MecTo B
CTPYKTYpE SHEPreTHKH 3aHMMAaeT THIPO’HEPreTHKa, KOTOpas 00ecrneumBaeT MOJIy4YEeHUE
SHEPruu OT TeKyiued Boabl. Ee Bkiiag B 00LIeeMHUPOBOE HCIIOJIB30BAHUE SHEPTUU HE BEIUK,
npumepHo 6 %. OnHaKo B psiie CTpaH MUpa TUAPOIHEPreTHKa 3aHMMaeT Beayliee mecto. Ha
noimo I'9C B Hoperun npuxogutcst okono 100 % Bcero mpou3BOACTBaA 3JIEKTPOIHEPTHH, B
bpaswmmn, Kanane, IlIBerun — Gosnee 50 %, B Poccum okomo 20 %. K mosoxuTenbHbIM
CTOPOHAM THAPOIHEPIETUKU OTHOCUTCS, B IIEPBYIO OUYEpeab OTCYTCTBHE BHIOPOCOB
IPOAYKTOB TOPEHHS a aTMOC(EpHBbI BO3JyX, a TaKXe OTHOCUTENIbHAs JCLIEeBU3HA
nosiyyaeMoi sHepruu. OIHaKo pa3BUTHE TUAPOIHEPTETUKH TPEOYET yueTa TepPUTOPHAIIbHBIX
acriekToB.  CTpPOMTENBCTBO  THAPODJICKTPOCTAHIIMHA  SIBISICTCSL  IIETIECOOOPa3HBIM |
SKOHOMHMYECKHA BBITOJHBIM TOJIBKO [UIsI TOPHBIX pek. B mpoTuBHOM ciydae, mpu
ctpoutenbectBe ['DC Ha paBHHMHHBIX peKax BO3HUKAET PsJi HETAaTUBHBIX MOCIEACTBHM, Kak
DKOHOMHYECKHUX, TAK U IKOJOTUYECKUX.

Paznen 3. Bogopoanasi 3Hepreruka. ToniuBHbIe 3JIeMeHTBI.

JIy4imuM roprouydM Jjsl TOIUIMBHBIX 3JIEMEHTOB CUMTAETCs BOJOPOJ, HA INPAKTHKE K€
UCTIOJIB3YIOTCSl U MHBIE €r0 BHJIbL: IPUPOIHBIN Ia3, COUPTHl (METAHOJ, 3TAHON), MPOIYKTHI
rasuukanmuy yris, nepepaboTKu CTOYHBIX BOJ M Ouomacchl. s obecredeHus mporiecca
MOJIyYEHUS AJIEKTPOIHEPIMH OJHOBPEMEHHO C TOIUIMBOM Ha TOIUIMBHBIN 3JIEMEHT MOAAETCS
OKHUCJIUTEIb — KHUCJIOPOJ, Kak MpaBuio, K3 aTMochepHOro Bo3Ayxa. B TOMIMBHBIX
JJIEMEHTax IpeoOpa3oBaHME SHEPruu BOJOPOAA B JpYyrod ee BUA (IJIEKTPUUYECKYIO)
IPOUCXOAUT Oe3 TMpolecca TOPEHHUsT U BPEIHBIX BBIOPOCOB, MPUCYLIUX TPAAUIIMOHHBIM
MCTOYHUKAM SHEPIUH, HCIOJIb3YIOIIUM YIJIEBOJOPOJIHOE TOIIMBO. BBIOpPOC B TOMIMBHBIX
3lIeMEeHTax — OOBIKHOBEHHAsI BOJA.

BrepBele uae0 UCMONB30BaTh TOIUIMBHBIE AJIEMEHTHI B  OOJBINON HHEpPreTHKe
chopmynupoBan Hemernkuid yueHslii OcBanba B 1894 romy. B 30-e roasl mpomuioro Beka
HEMELKHI uccienoBatens baysp coznan gabopaTOpHBI MPOTOTUIT TOIIMBHOTO JIEMEHTA C
TBEPABIM DJIEKTPOJIUTOM Il TPSIMOTO AaHOAHOTO OKHUcIeHHs yriisg. OJIHOBpPEMEHHO
pa3palaThIBaJIUCh  KHUCIOPOJHO-BOJOPOAHBIE  TOIIMBHBIE  3JeMeHThl.  O0meMupoBoe
IIPU3HAHKWE TOJIYYWJIM PEe3yJIbTaThl HCCIEAOBaHUN cOBEeTCKOro ydyeHoro Oraneca [laBTsHA.
[Tocne onyOnukoBanuss B 1947r. ero wmonHorpaguu «lIpobrema HemocpeacTBEHHOTO
OpeBpalieHUss XMMHUYECKOHM SHEpruM TOIUIMBA B JJEKTPUYECKYIO»  CTpaHbl —



TEXHOJIOTUYECKUE JIUJCPhl aKTUBU3UPOBAIHM pabOTy MO CO3/1aHUIO TOIUIMBHBIX JJIEMEHTOB U
HHEProyCTAHOBOK HA UX OCHOBE.

B 1958 r. B Anrimuun ®.b3koH co3nan mepByr0 KHUCIOPOAHO-BOAOPOJHYIO YCTAaHOBKY
momHOCThIO 5 kBT, B CIHA ¢ 1955 1. K.Kopaem pa3pabarbiBai HHU3KOTEMIIEpaTypHbBIC
KHUCJIOPOJIHO-BOJIOPOJIHBIE TOILTUBHBIE AJIEMEHTHI, B KOTOPBIX HCIOJIb30BAIUCH YTOJbHBIC
JMEKTPOAbl C IUIATUHOBBIMH Katanu3atopamu. B Tepmanum 3. IOct paboran Hax
HEIUTATHHOBBIMU KaTaJu3aTOpaMHu.

B 60-¢ rogsl ObTM cO37JaHBI JIEMOHCTPAIIMOHHBIE M PEKJIAMHBIE 0Opa3ibl TOIUTMBHBIX
a5eMeHTOB. Pa3paboTku MOJOOHBIX BOJOPOJHBIX TEXHOJIOTHH MPOBOAMWIM OOJBIIMHCTBO
pa3BUTHIX CTpaH, B nepByto ouepenar CHIA, Kanana, SAnonus, a takxe Coserckuil Coro3 —
NPU3HAHHBIA TEXHOJNOTHYECKUH nuaep B 3Toil cpepe B 60—70-e roxpl. B CoennHeHHBIX
[Itarax paGoThl B 3TOM HAaIpaBJICHUH CBS3aHbl B OCHOBHOM C KOCMOCOM. B KocMumueckux
anmaparax «/[xemunn», «Anomion», «llarTtio» BHepBble NPUMEHSIIOCH BOJOPOJHBIC
niesoyHbie TorumBHBIE deMeHThI (AFC). Onnako B koHIle 60-X rogoB 00beM pa3pabOTOK U
uccienoBanuii o TormBHBIM d1eMeHTaMm B CHIA u Kanaze cymiecTBeHHO COKpaTHIICS.

Bcemieck unTepeca Kk HUM ObLT oTMedeH Jnib B 80-¢ roasl. A B 90-¢ pa3BUTHIC CTPaHbI
AaKTUBU3UPOBAIM DPAOOTHI MO MCCIEAOBAaHUSAM, pa3pabOTKaM M CO3JaHUI0 CTALMOHAPHBIX
DIIEKTPUUYECKUX CTAaHIMA OONBIION MOIMHOCTH Ha 0a3e TOIUIMBHBIX DIIEMEHTOB. JTH
MCCIICIOBAHMSI ClIEIaIl YKOHOMHYECKH IeJIeCO00pa3HbIM HCIOJIB30BAHNE B CTAIMOHAPHBIX,
NEPEIBUKHBIX U MOPTAaTUBHBIX YHEPrOYCTAHOBKAaX BOJAOPOHBIX TOIUIMBHBIX 3JIEMEHTOB.

CeronmHss pa3BUTBIE CTPaHbl OCYIIECTBISIOT pa3pabOTKy psiia BUIOB TOIUIMBHBIX
31eMeHTOB. OCHOBHBIE U3 HUX CIICAYIOIIUE:

— AFC — 111e109H0ii TOIUIMBHBIA 3JIEMEHT;

— PAFC — ¢ochopHOKHCTBIN TOIUIMBHBIN JIEMEHT;

— PEFC, win PEMFC — TBepnonosuMepHbIii TOIUIMBHBIN 3JIEMEHT WU TOIUIMBHBIN
AJIEMEHT Ha MPOTOHHOOOMEHHOM MeMOpaHe;

— DAFC, numn DMFC — mpsiMOii aJIKOTOJNBHBIA TOTUIMBHBIA AJIEMEHT WM TPSIMOM
METAHOJIBHBIN TOIUIMBHBIN AJIEMEHT;

— MCFC — pacnyiaBkapOOHaTHBIN TOIUIMBHBINA 3JIEMEHT;

— SOFC — TBep100KCHIHBIN TOTUIMBHBIN 2JIEMEHT.

Pazgen 4. CBepXnpoBoauMOCTb.

UYepes 10-20 ner cBepXHpOBOAUMOCTb OYAET IIMPOKO HMCMOJIb30BAaThCS B 3HEPIETHUKE,
IPOMBIIIJICHHOCTH, Ha TPAHCIIOPTE U TOPa3/io IUpPEe B MEAUIIMHE U dJIEKTpOoHHKe. BHenpenue
CII-TexHonorui MpUBEJET KaK K MPOCTON 3aMeHe TpaJuIMOHHOrO 000pyJaoBaHuUs Ha Oolee
3 PEKTUBHOE CBEPXMPOBOASANIEE, TaK M K H3MEHEHMSM CTPYKTYpHOTO XapakTepa M K
HOSIBJICHUIO COBEPIIEHHO HOBBIX TEXHOJOTMUECKUX HOBOBBEACHUH.

O,ZIHI/IM u3 CaMbIX MEPCICKTUBHBIX HaHpaBJ’IeHI/Iﬁ SAIBJISICTCSA KOMHAaTHasAa
CBEpXITPOBOAMMOCTE. OHO OyJeT yCHIICHHO Pa3BUBATHCS, T.K. IMEET OTPOMHOE 3HaUCHHE.

B OJICKTPOHHUKE CBEPXIPOBOJUMOCTD Haﬁ)leT IMUPOKOC NPHUMCHCHHUE B KOMIIBIOTCPHBIX
TEXHOJIOTUAX. HOTGHHI/I&J’IBHO HaubOoJee BBI'OIHOC IMPOMBIIIJICHHOC IIPUMEHCHUEC
CBEPXIPOBOJMMOCTH  CBSI3aHO C TEHEpUpOBaHUEeM, THepeaadel ©  APPEKTUBHBIM



UCIIOJBb30BAaHUEM  AJIEKTpOo3Hepruu.  Eme  ogHO  MEepCHeKTUBHOE  NPUMEHEHHE
CBEpXIIPOBOJHUKOB — B TI'€HEpaTopax TOKa (OT MOIIHBIX AJIEKTPOCTAHLUUN 10 OOBIYHBIX
BETPSIHBIX ~ YCTAaHOBOK) U anekrpoasurarensx. C  passurueM  ClI-texHosoruit
CBEPXIIPOBOJSIINE JIBUraTeNld HaWIyT LIIMPOKOE MPUMEHEHHE TaKKe M B camojieTax U Ha
ABTOMOOMJIBHOM TPaHCIOPTE.

CTpoUTENbCTBO CBEPXIPOBOJAIICH KEIE3HOW JOPOTH 3allaHupoBaHO B fAmnoHuu. 3a
CYeT CWJI B3aUMHOIO OTTAJKHUBAHUA MEXAY JBIDKYIIUMCS MarHUTOM H  TOKOM,
WHIYIUPYEMBIM B HANPaBJIAIOLIEM IIPOBOIHUKE, O3] OyIeT JBUTAThCS IIIAaBHO, 0e3 mIyma 1
TpeHus: U Oy/eT CIOCOOCH pa3BHBATh OYEHb OOJIBIIYI0 CKOPOCTh. OKHMOaeTcs, YyTo Jopora
OyneT BBeneHa B akcruryaranuio k 2020 r.

B03MOXXHOCTh yCKOpEHHUSI MaKpPOCKOIHMYECKHX OOBEKTOB 3JIEKTPOMArHUTHBIM MOJIEM
HaliZIeT cBOE NPUMEHEHME TAKXKE Ha a’3poJipoMax M KocMojapomax, riae ClI-marnutel Oynyt
oOecrieunBaTh  B3JET/MOCAAKY  BO3AYIIHBIM  CyJaM W KOCMHUYECKHUM  KOpPaOIIsM.
PaccmaTpuBaroTcs Takke BO3MOXKHOCTH MPUMEHEHHUS CBEPXIPOBOAAIIUX MArHUTOB JUIS
AKKyMYJIUPOBAHHS SJEKTPOIHEPTMM B MArHUTHOM TUAPOAMHAMUKE W JJs MPOU3BOACTBA
TEPMOSICPHON YPHEPTHH.

Pazneu 5. DiekTporpancnopT ¥ ruOpuiHbIe BUAbI TPAHCIIOPTA.

B mHacrosimiee BpeMsi pa3BUTHE SIIEKTPOTPAHCIOPTa CTalo OOIIEMUPOBBIM TPEHIOM.
[TpakTHueckn B Ka)xI0i KPYMHON KOMIAHUU IO MPOU3BOJCTBY aBTOMOOMIICH CEro/Hs BEeILyTCs
pa3paboTku B JaHHOW oOiactd, a B mepenoBbix crpanax mupa: CHIA, Kwurae, Snonuwm,
['epmanun, BenmukoOpuTaHUK WUMEIOTCS JOJITOCPOYHBIE MPOrPAMMBI IO TOJICPIKKE PAa3BUTHS
ANIEKTPOTPAHCIIOPTa U CTUMYJIMPOBaHUIO NoTpeduteneil. C yderoM TOro, 4ro celdac BBICOKas
CTOMMOCTb — 3TO OJUH W3 IJIaBHBIX CAEP)KUBAIOIIUX (PAKTOPOB Pa3BUTHS SJIEKTPOTPAHCIOPTA,
oco0oe 3HaueHHe MPHOOPETAOT YJacTHUe B 3TOM BOIIPOCE U MOJIEPKKa rocynapcrsa. B nepeune
NpeAjaraéMblX MEXaHH3MOB MOXKHO BBIICIHUThH: BbIJauy CYOCHAWM, JBIOTHBIE CXEMBI
KpPEeIUTOBaHUS, OTMEHY Hajmora Ha TpaHcnopT, obOnynenue HJIC, Bblmady pasperieHus
AIIEKTPOMOOUIISIM JBUTAThCS 10 TI0JI0OCAM, KOTOPBIE BBIIENECHBI 111 OOILIECTBEHHOT'O TPaHCIOPTA.

O4eBUTHBIMY SBIISIOTCS TIPEUMYIIIECTBA AIEKTPOTPAHCIIOPTA 1J1st Topoa. [Ipex e Bcero, 3To
HKOJIOTMYHOCTB, 3aKJIFOYAOLIasics B aOCOIIOTHOM OTCYTCTBUU BPEIHBIX BEIOPOCOB B aTMOchepy,
HaOMI0JaeMblii B pe3yJibTaTe HaIW4YMsS MEHBLIETO YHCIa JBMKMMBIX YacTed M MEeXaHMYECKUX
niepesiady CHWKEHHbIH ypOBEHb 1IyMa, HU3KUH YPOBEHb IMOYKapO- M B3PHIBOOIIACHOCTH B CIydae
aBapuH U TIp.

IlomumoO 3TOrO, y AJIEKTPOTpAaHCIOpTa €CThb M DKOHOMHYECKHE NpeuMyllecTBa. Tak, K
HpUMEPY, PACXO/Ibl Ha TOIUIMBO (PHEPTHUIO) Y AIEKTPHUECKOT0o aBTo0yca B 5,5 pa3 MEHbIIIE, YeM Yy
TPaAUIIMOHHBIX aBTOOYCOB, OCHAIIEHHBIX JBHTareneM BHyTpeHHero cropanus (IBC).
DneKkTpoOyc SBISETCS HOBBIM BHIOM TMACCAKUPCKOTO TPAHCIOPTA, MPOXOASIIHM OOJBIIYIO
4acTh CBOETO MYTH, KaK OOBIYHBIA TPOJUIEHOYC, a TIOCNIEe OTCOCAMHEHHS OT KOHTAKTHOW CETH,
MPOJIOJKAIOIINM JIBIKEHHE, Kak aBTOOYC (37EKTPOOYC), 3a CUET MOTYUECHUS] SHEPTHUH OT JIUTHIM-
HMOHHBIX aKKyMYJISITOPOB.

B TtexHmueckoM OOCTYXHUBaHMU SJIEKTPOOYCHI OOXOAATCS JCIHIEBIE, YeM aHAIOTUYHBIE
aBToOychl ¢ JIBC. I'maBHas mpuynMHa — OTCYTCTBHE JBUTATENsi BHYTPEHHENO CrOpaHHs, 4YTO



UCKITIOYaeT HEOOXOIMMOCTh €ro OOCTY)KHMBaHUS, MOTPEOHOCTh B 3aMeHE (MIBTPOB, Macia,
CBeYell BHYTPEHHETO Cropanust. ¥ 31eKTpoOycoB Oosee BBICOKas MepBOHAYANIbHAS CTOUMOCTD, B
ommure ot aBToOycoB ¢ JIBC, omnako BBHUIy Ooiee HM3KMX HKCIUTyaTallMOHHBIX PAcXOJOB,
BPEMEHHO NIEPHOJT OKYTAEMOCTH Y HUX SIBIISICTCS COIIOCTABHMBIM.

DJEKTPOTPAHCIIOPT OBIBACT Pa3HBIX BHUIOB, OH MOXKET OBITh MACCAKUPCKUM (TpOIUICHOYCHI,
TpaMBal H DJIEKTPOOYCHI), JIETKOBBIM (JIEKTPOMOOMIIN), TPY30BBIM (CpemHEH W OOJBIIOMN
IPY30IIOTbEMHOCTH), PEIbCOBBIM (METPO, JIOKOMOTHUBBI H Jp.), aBHa — 3TO OECIIyMHBIC
CaMOJIEThl, OCHAIIECHHbIC 3JIEKTPOJBUIATEISIMA WJIM Ha COJNHEYHbIX Oartapesx. Moxenu
HEKOTOPBIX M3 HHUX YK€ SBJIAIOTCA JCHCTBYIOIIMMH, a HEKOTOpbIE — JIMIIb HA CTaJuu
TECTHPOBAHUSL.

Pa3nen 6. Hanomarepuajibl 1 HAHOTEXHOJIOTHH.

CoBpeMeHHas TEHACHIMS K MMHMATIOPU3ALMM I0Ka3aja, YTO BEUIECTBO MOXKET UMETh
COBEpPUICHHO HOBBIE CBOMCTBA, €CIU B3Th OYEHb MAJIEHBKYK) YaCTHUIy 3TOIO BEILIECTBA.
Yactuus! pazmMepamu ot 1 10 100 HaHOMETPOB OOBIYHO HA3BIBAIOT «HAaHOYAacTULAMMY». Tak,
HaIpuMep, OKa3aJoCh, YTO HAHOYACTHUIBl HEKOTOPBIX MAaTEpUajOB MMEIOT OYEHb XOPOLINE
KaTaINTHYECKWe ¥  aacopOUMOHHBIE CBoicTBa. JIpyrme wmarepwanbl MOKa3bIBAIOT
YIUBUTEIbHBIE ONTHYECKUE CBOWCTBA, HANpUMEpP, CBEPXTOHKHUE IIJICHKM OPraHMYECKUX
MaTepHaJioB MPUMEHSIOT Ui MPOM3BOJCTBA COJMHEUYHBIX Oatapeil. Takme Oarapew, XOTb U
001aar0T CPaBHUTEIHHO HU3KOM KBaHTOBOM 3(h(peKTUBHOCTEIO, 3aTO OoJiee AEMIEBB U MOTYT
ObITh MEXaHUYECKH TUOKMMHU. VYjaercs J0OMTbCS B3aUMOJEHCTBUS HCKYCCTBEHHBIX
HaHOYACTHUI] C MPUPOJHBIMU OOBEKTAMH HAHOpPA3MEpPOB — OeJKaMH, HYKJICHMHOBBIMU
KHCIOTaMd M Jp. TIIAaTE€IbHO OYMINEHHBIE HAHOYACTHIBI MOTYT CAaMOBBICTPAaUBAaTLCS B
ONpeAcnEéHHble  CTPYKTyphl. Takas CTpyKTypa COAEPXKHUT CTPOrO  YHOPSJOYEHHBIE
HAHOYACTHIIBI U TAK)KE 3a4acTYIO MPOSBIISIET HEOOBIYHBIE CBOICTBA.

HanooObexTsl Aenarcs Ha 3 OCHOBHBIX Kilacca: TPEXMEpPHBIE YacTHIIbI, MOJydaeMmble
B3pPbIBOM NPOBOJHUKOB, TNIa3MEHHBIM CHHTE30M, BOCCTAHOBJICHHUEM TOHKHX IUIEHOK W T. 1.;
JByMEpHbIE OOBEKTbl — IUIEHKH, IOJIydaeMble METOAAMM MOJEKYJSIPHOTO HaclauBaHUS,
CVD, ALD, MeTo/1oM HOHHOT'O HacJIauBaHUsA U T. JI.; OJHOMEPHbIE 00BEKTHl — BUCKEPHI, 3TH
OO0BEKTHI TOJYYAIOTCS METOJIOM MOJIEKYJISIPHOTO HacllauBaHMs, BBEJICHHEM BEILECTB B
LWIMHIPUYECKHE MHUKPOIOPHI U T. A. Takke CyIecTBYIOT HAaHOKOMIIO3UTBI — MaTepHallbl,
NOJIydeHHblE BBEJACHMEM HAHOYACTHMIl B Kakue-muOo wmarpuubl. Ha 1aHHBIE MOMEHT
OOIIMpHOE TPUMEHEHUE TMOJY4YHUI TOJBKO METOA MHUKPOJIUTOrpapuu, MO3BOJSIOIINI
MOJIy4yaTh Ha MOBEPXHOCTU MATpPHIl IJIOCKHE OCTPOBKOBBIE OOBEKTHI pazmepoMm oT 50 HM,
IIpUMEHsIeTCA OH B 3JIeKTpoHuKe; metol CVD m ALD B OCHOBHOM HpHUMEHSETCS AJIA
CO3/aHMSI MUKPOHHBIX IJIEHOK. [Ipoume MeToAbl B OCHOBHOM HCIIOJIB3YIOTCSI B HAay4HBIX
nensix. B ocobeHHocTH cneayer OTMETUTh METO/Ibl HOHHOTO U MOJIEKYJISIPHOTO HacIauBaHMUS,
MOCKOJIBKY C UX TIOMOIIIbIO BO3MOYKHO CO3/JaHUE PEAJIbHBIX MOHOCIIOEB.

OcoO0bIil KiTacc COCTaBNIAIOT OPraHMYECKHEe HAHOYACTUIBI KaK €CTECTBEHHOIO, TaK M
HCKYCCTBEHHOT'O ITPOUCXOXKIACHHUS.

ITockonbky MHOTHE (PU3MYECKHE W XMMHUYECKHE CBOWCTBA HAHOYACTHUIL, B OTJIMYHE OT
00BEMHBIX MaTEpUaNIOB, CHJIBHO 3aBUCAT OT UX pa3Mepa, B MOCJIEIHUE TOJbl MPOSBISETCS


https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BD%D0%B4%D0%B5%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B8%D0%BD%D0%B8%D0%B0%D1%82%D1%8E%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D1%81%D0%BE%D1%80%D0%B1%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B0%D1%82%D0%B0%D1%80%D0%B5%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BD%D0%BA%D0%B8%D0%B5_%D0%BF%D0%BB%D1%91%D0%BD%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/CVD-%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81
https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BD%D0%B0%D1%81%D0%BB%D0%B0%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D1%81%D0%BB%D0%BE%D0%B9
https://ru.wikipedia.org/w/index.php?title=%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BD%D0%B0%D0%BD%D0%BE%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D1%8B&action=edit&redlink=1

3HAQYUTEIIBHBIA MHTEPEC K METOJAaM HU3MEPEHUS Pa3MEpOB HAHOYACTHIl B PACTBOPAX: AHAIIN3
TPACKTOPUM HAHOYACTHI], JAMHAMUYECKOE CBETOPACCESIHUE, CEAUMEHTALMOHHBIN aHaJu3,
YJIBTPa3BYKOBBIE METOJIBI.

Paznen 7. lanbHeiiiee pa3putue HHGPOPMAUMOHHBIX TEXHOJIOTHIA.

IIpuopurernsimMu HarpasieHussMy pasButusd KT B 10IrocpodHoM NEPCIEKTUBE ABIIIOTCS:

IlepBoe - ¢dopmupoBaHue COBpeMEHHOW WHGOPMAIMOHHOH M TEICKOMMYHUKAIIMOHHON
UH(PACTPYKTYphl, OOecrieueHne BBICOKOIO YPOBHS €€ JOCTYIHOCTH, IPEeIOCTaBIEHHE Ha e€e
OCHOBE Kau€CTBEHHBIX YCIIYT:

(bopMHUpOBaHKE €ANHOTO MH(POPMALIOHHOTO ITPOCTPAHCTBA;

pa3sBUTHE E€AMHOW CETH IJIEKTPOCBA3M CTPaHbl, B TOM YHCIIE CETCH CBSI3HM TPETbErO H
MOCJIEAYIOIINX ITOKOJICHUH;

obecriedeHre OKa3aHMs YHHBEPCAIBHBIX YCIYr CBSI3M Ha Bceil Tepputopun Poccuiickoit
®Denepanny, paClIMPEHUE COCTaBa YHUBEPCAIBHBIX YCIIYT;

obecriedeHre paino4acTOTHBIM PECYPCOM TIEPCIEKTUBHBIX TEXHOJIOTHIA, B TOM YHCIIE 32 CYET
NPOBEJCHNS KOHBEPCHU PAJMOYacCTOTHOIO CHEKTpa, OOHOBIIEHME M Pa3BUTHE TIPaXIAHCKUX
CIIyTHHUKOBBIX CHCTEM CBSI3U U BELLAHUS IOCYJapCTBEHHOIO HA3HAUEHMS;

nepexo K Lu(ppoBOMY TeJIepaaUOBEIIAHHIO;

JMKBUAALMSA «IIM()POBOrO HEPABEHCTBA» MEKAY OTAEIBHBIMUA PETMOHAMM;

pa3BUTHE HHPPACTPYKTYPBI LIMPOKOIIOIOCHOTO JOCTYIIA HA BCEH TEPPUTOPUU CTPAHBL;

co3maHne Ha 0a3e HAIMOHAIPHOTO OIeparopa IMOYTOBOM CBSI3HM  YHUBEPCAIHHOTO
JIOTUCTUYECKOTO ¥ MH()OPMAIIMOHHOTO OIIepaTopa;

BHEJIPEHUE €IMHON CHCTEMBI KOOPJMHATHO-BPEMEHHOI'O I HABUTALIIOHHOT'O 00ECTIEYEHUS!.

Bropoe - noBbliieHre kayecTBa 00pa3oBaHMsl, MEAUIIMHCKOTO OOCITY>KUBaHUS, COLMATbHON
3aIlIUThl HACEJIEHHs, COJEHCTBHE PAa3BUTHIO KYJIbTYPbl U CPEICTB MaccoBOW MH(opManuu Ha
ocHoBe UKT: copeiictBre moaxioueHHI0 K ceT MHTepHeT 00pa3oBaTelbHBIX YUPEKICHUH,
My3eeB, OOJIbHHIL, OMOIMOTEK U IPYTUX COLMATIbHO-3HAYMMBIX OpraHU3alluii;

coelcTBrE BHEPEHUIO JUCTAHIIUOHHOTO o0pa3oBaHus, JUCTAHIIUOHHOTO
KOHCYJIbTUPOBaHUS U OOCITY)KMBAHUS NAllMEHTOB; MPEIOCTaBICHUE Tpa’kAaHaM COIMAIbHBIX
yciyr ¢ ucnoiszoBanueM UKT.

Tperbe - obecrieyeHHEe KOHKYPEHTOCIIOCOOHOCTH M TEXHOJOIMYECKOTO  pa3BUTHS
MH(POPMAIIMOHHO--KOMMYHUKAIIHOHHBIX TEXHOJOTUH:

ctuMmysinpoBanue npuMmenenus KT oprannsanusMu v rpaxiaHamy;

CO3/1aHME YCJIOBMH JUIA pa3BUTHS KOHKYPEHTOCIIOCOOHOM OTEYeCTBEHHOH WHIYCTPUU
UH(POPMAIIOHHBIX U TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOIHH;

pa3BUTHE MEXaHU3MOB BeHUypHOro ¢rHaHcupoBanus B chepe UKT;

CO3/1aHHME TEXHOMAPKOB B Cpepe BHICOKMX TEXHOJIOTHH;

COBEpUICHCTBOBAaHME 3aKOHOJATENbCTBA U MPABONPHUMEHHUTENILHON MpPaKTHUKH B 00JIACTU
ncnob3oBaaust UKT;

pa3BUTHE CUCTEMBI PETMOHAILHON MH(OPMaTU3AIHH.


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D1%82%D1%80%D0%B0%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D0%B9_%D0%BD%D0%B0%D0%BD%D0%BE%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D1%82%D1%80%D0%B0%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D0%B9_%D0%BD%D0%B0%D0%BD%D0%BE%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%80%D0%B0%D1%81%D1%81%D0%B5%D1%8F%D0%BD%D0%B8%D0%B5_%D1%81%D0%B2%D0%B5%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B4%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%BA%D1%83%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%BF%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D0%BA%D0%BE%D0%BF%D0%B8%D1%8F&action=edit&redlink=1

YerBeproe - moBbILEHHE 3(PPEKTUBHOCTH T'OCYAAPCTBEHHOIO YIPABICHUS M MECTHOTO
CaMOYTIPABJICHHS, B3aUMOJICHCTBUS TPaKAAHCKOro oOmiecTBa M OW3Heca C OpraHamu
rOCY/IapCTBEHHOM BJIACTH:

CO3/JaHUE (BJIEKTPOHHOTO MPABUTEIbCTBA, MPEyCMAaTPUBAIOLIETO MOBHINICHHE KauecTBa U
JOCTYITHOCTH  TIPEAOCTaBIAEMBIX TOCYIAPCTBEHHBIX YCIYr, YIOPOIIEHHE MpOLEeaypbl U
COKpAllleHHE CPOKOB HX OKa3aHWs, MOBBIIIEHHE OTKPHITOCTH HH(OpMAIMU O JESTEIbHOCTH
OpraHoB roCyIapCTBEHHOM BIIACTH;

obecrieueHne 3¢ PEKTUBHOTO MEKBEIOMCTBEHHOTO u MEXKPETHOHATIBHOTO
uH(pOpMAIOHHOTO OOMEHa.

[IsToe - NPOTUBOACHCTBHME  WCIOJB30BAHUIO  IMOTCHIMANAa HWH(POPMALMOHHBIX U
TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTMI B LENSX YIpo3bl HallMOHAJIBHBIM MHTepecaM Poccun,
BKJTIOYAst obecnieueHue 0e301MacHOCTH (YHKIIMOHUPOBAHUS MH(pOPMAITOHHO-
TEIEKOMMYHUKAIIMOHHOM MH(PPACTPYKTYpbl U HMH(OPMALMOHHBIX U TENEKOMMYHUKAIIMOHHBIX
CHCTEM.

VHHOBaIlMOHHBIA BapUaHT pa3BUTHS MPEAYyCMAaTPUBACT YCKOPEHHOE pPa3BUTHE CEKTOpa 3a
CUeT pealu3allil KOHKYPEHTHBIX IPEUMYIIECTB POCCUHCKOW 3KOHOMHKH B TPaIUIIMOHHBIX
CEKTOpax, pa3BUTUSI HOBBIX HAYKOEMKUX CEKTOPOB U SKOHOMMKH 3HAHUH.

[ToBbIIIEHHIO TEMITOB pOCTa B CEKTOpE MH(OPMAIIOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
Oyzmer crmocoOCTBOBaTh AaKTHUBHAs MOJEPHH3AIMA €ro HH(QPAaCTPYKTYphl, POCT CIpoca Ha
MH(POPMAIIMOHHBIE YCIIYTH, YBEJIMUYEHUE MTPEAIPUHUMATENBCKON aKTUBHOCTH, PACIPOCTPAaHEHUE
KOMITBIOTEPHOM TPaMOTHOCTH HACEIICHHS.

[Ipeamnonaraercs pemieHre CIeIyONUX 3a/1a4:

MojepHU3auus UHPPACTPYKTYphl (enepaqbHOM TOYTOBOM  CBSI3M, IperoJararouieit
PEKOHCTPYKIMIO OOBEKTOB MOUYTOBOM CBSI3M, CO37aHUE MH(PACTPYKTYPHI ISl IPEIOCTaBICHUS
MOYTOBBIX, (PUHAHCOBBIX, POSHUYHBIX U TOCYIAPCTBEHHBIX YCIIYT;

pa3BUTHE €IWHOW CeTH DJEKTPOCBSI3M, B TOM UHUCIE CETell TpPeThero IOKOJIECHUs,
MO3BOJISIFOIIMX TIOJIb30BaThCsl BUAEOTENE()OHHON CBSA3bIO, BBICOKOCKOPOCTHBIM JIOCTYIIOM B
WHTepHeT, OCyIIECTBIATh IPOCMOTP Ha MOOMIIBHOM TenedoHe (PUIbMbI U TEJIENPOrpaMMBl, YTO
HPUBJIEYET JIOTIOTHUTENBHBIX KIIMEHTOB, TOIKIIOUYEHHBIX K CETSM COTOBOM CBS3H;

pa3BuTHE LM(POBOTO TEIEPAJUOBEIIAHUS, TO3BOJISIONIEr0 O0ECHEeYUTh YBEIMYEHHE
KOJIMYECTBA M KauyecTBa NMPUHUMAEMBIX TEJIEBU3MOHHBIX MPOTrpaMM, OPraHU30BaTh MOIy4YEeHHE
UHTEPAKTUBHBIX YCIIYT.

[lo MHEHMIO SKCTIEpTOB, MOPSJIOK Pa3BUTHS MOACEKTOpoB Oyzmer ciemyromuM. Ha 6Gaze
TEKYIIUX WHBECTULMM M WHBECTHLMN OmmKaiimx Jjer (B HampabieHuu kabenpHoro TB u
HIMPOKOIIOJIOCHOTO  JIOCTYIA, 3aTeM YCIYr paclpoCTpaHEHMs, TPEOoAoJIeHUs IU(PPOBOTo
HEpaBeHCTBA MEXIy peruoHaMH, a Takke B HampasieHuu cOopku pazamuHoro MKT-
000py/TI0OBaHMs) B TIEPBBIE 5-7 JIET ceKTopa OYAyT Pa3BUBATHCS POBHO C HEKOTOPOUH JOMHUHAHTOM
TK, 3arem, nocie crabunuzaiuu TK, mposiBaTcs MHBECTULINH, caenanHbie B T-cexrop.

VIHHOBAIIMOHHBIN BapyuaHT pa3BUTHs oTpaciu npeamnonaraet k 2020 rogy poct od0bema yciyr
cBs13u 1o cpaBHeHuto ¢ 2007 rogom Gonee yem B 10 pa3 (B 2015 rogy no cpaBHenuto ¢ 2010
rogoMm — B 2,6 pasza, B 2020 roay no cpaBHernuto ¢ 2015 rogom — B 2,7 pa3za). [lotpebHoCTh B
JIOTIOJTHUTEITHHBIX WHBECTUIIMSX B OCHOBHOM KarmuTajl oneparopoB cBs3u 3a neproa 2008-2020
TOJIbI OLIEHUBACTCS B 2,5 TPIIH. pyOIIeH.



OO0beM pbiHKa HHPOpMAMOHHBIX TexHomorui K 2020 roay Bo3pacrteT 1o cpaBHeHuto ¢ 2007
rojoM B 5,9 pas. Ilo cpaBHEHUIO ¢ MHEPLMOHHBIM BapUAHTOM IIPEIIOIAraroTcst 0o1ee BHICOKHE
TEeMIIbl M3MEHEHHs CTPYKTYpbl B CTOPOHY COKpAIICHHS JOJH almapaTHbIX CPEICTB IpU
OJZIHOBPEMEHHOM YBEJIMYECHHUH JIOJIM PHIHKA MPOrPaMMHBIX CPEIICTB M phIHKA yciyr. I[lepexox Ha
(dopMHpoBaHHE PHIHKOB MPOrPAMMHBIX HPOAYKTOB M HPEIOCTABICHUS yCIyr OyaeT OCHOBHOM
TEH/ICHIIMEH Pa3BUTHS MH(POPMALIOHHBIX TEXHOJIOTUI U He TOTPEOYET Cepbe3HbIX KaUTATBHBIX
BIIOXKEHHH B 371aHMS M 00opynoBaHMe. Pemraromiee 3HaueHne OyneT MMETh pa3BUTHE BHICOKOTO
00pa3zoBaTeIbHOIO YPOBHSI I'Payk/aH.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B pamkax o0pa3oBaTeNbHBIX TEXHOJOTHH IpeIyCMaTpUBACTCA HCIOJIb30BaHHUE B
y4eOHOM TIporecce KIacCHYECKHUX, AaKTUBHBIX W WHTEPAKTUBHBIX (HOPM TMPOBEICHUS
3aHATUHM, B TOM 4YHCJIE€ KOMIBIOTEPHBIX CHUMYJSALUH, IPOCMOTPOB y4eOHBIX (HIBMOB IO
OTIENbHBIM pazfefaM MWIM [poOjeMaM HOBBIX TEXHOJIOTUH, oOcyxkaeHue u pa3dop
KOHKPETHBIX CHUTyaluii B Qopmare «Kpyrjioro crojia» W T.1. YKa3aHHbIE IOAXOIbl B
COYETaHMM C  BHEAyIUTOpPHOH  paboToil  mpusBaHbl  (QOpMUPOBaTH  3HAHUA U
npodeccuoHaIbHbIE HABBIKK Y 00yJaomuxcs. B Kypce ucmonb3yeTcst MeToJ| mpoOIeMHOTO
U3JI0’KEHUSl MaTepraia U peMTUHIOBasi CUCTEMA OLIEHKH 3HAHUM CTYJIEHTOB.

VYaensHBI BeCc 3aHATHI, NPOBOJUMBIX B HWHTEPAKTHBHBIX (opMax B ydeOHOM
nporecce coctaisier 50% ayauTOPHBIX 3aHATHIA.

6. OHEHOYHBIE CPEJACTBA J1JIs1 TEKYIIEI'O KOHTPOJIA
YCHHEBAEMOCTH, IPOMEXYTOYHOM ATTECTAIIMHU ITO UTOTAM
OCBOEHUSA JUCHUITJIMHBI U YYEBHO-METOJINYECKOE
OBECIHHEYEHUE CAMOCTOSITEJIBHOM PABOTHI CTYJIEHTOB

B kagecTBe TEKyIIero KOHTPOJIs CTYICHTOB UCIOIB3YETCsl 3-X dTamHas peHTHHTOBAs
cucrema. /[lnsg pEeHTHHrOBOM OIEHKM 3HAHUM CTYJEHTOB IOJTOTOBJIEHBI KOHTPOJIbHBIC
TECTOBBIE BOMPOCHI MO TEMAaTUKE MOIYJEH AUCUUIUIMHBL. B KadecTBEe CaMOCTOATEIIbHOMN
paboThI IO OTAETHHBIM pa3zesiaM AUCHUILUINHBI CTYACHTY BBIIAIOTCS TEMBI IS pedepaToB.

Bonpocs! k 1-My peliTHHI-KOHTPOJIIO:
B yem ortnnuue GpyHrnaMeHTaIbHON HAYKH OT MPUKIATHON?
Ha3zoBute ocHOBHBIE 3a/1aun (HyHJAMEHTAIbHOW HAYKH.
KaxoBbl 0OCHOBHBIE MTPU3HAKU (DYHIaMEHTAIbHOCTH HAYYHbIX UCCIIEIOBAaHUM?

HownRE

[To xakuM  TpUYUHAM  HEOOXOAUMO  TOJICPKHUBATh  (PyHIAMCHTAIBHBIC

nccaea0BaHus?

5. KakoBa moTpeOHOCTh UelloBeUeCTBa B DHEPIHH UIsI COATAaHCUPOBAHHOTO Pa3BUTHS
BCEX cTpaH mupa?

6. Kak MoxeT u3MeHUThCS TOTpeOHOCTH B dHepruu K 2020 roxy?

7. 3a cueT KakuX BHUIOB PECYpCOB OOECIEUMBAIOTCS COBPEMEHHBIE JIHEPreTUYECKUE
MOTPEOHOCTH YeJIoBeUeCTBa?

8. KakoBa HepaBHOMEpPHOCTh pacClpeNeIeHUus] DSHEPTeTUYECKHX PECYpPCOB MEXIy

cTpaHaMu mupa?



9. s gero 6bu1a cozgana opranuzanust OITEK?

10. HazoBute 0CHOBHBIE BO30OHOBIISIEMbIE HCTOUHUKHU SHEPTHUH.

11. T'ne nenecooOpa3HO KUCIONB30BATh THAPOIHEPTETUKY?

12. B ueM NpUHIMITHAIBHOE OTIMYUE BOAOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB OT APYTHX
HCTOYHUKOB SHEPTUH?

13. Hcropwus cozmaHus BOJAOPOIHBIX TOTUTUBHBIX AJIEMEHTOB.

14. HazoBuTe OCHOBHBIC BUBI BOJOPOJHBIX TOILTMBHBIX JIEMEHTOB.

Bonpocsl K 2-My peiiTHHI-KOHTPOJIIO:
B xakux oO0macTsaX HAayKd W TEXHUKH HamOoJee TMEepCleKTUBHO TNPUMEHEHUE

=

TEXHOJIOTMM CBEPXIPOBOIUMOCTHU?

B 4yem cocTout pu3ndecKuil CMBICI SBICHUS BEPXIPOBOIUMOCTH?

ITepcrieKTHBBI IPUMEHEHHUS CBEPXIIPOBOAIINX MATHUTOB.

KakoBbI 3KOHOMUYECKHUE NPEUMYIIECTBA IEKTPOTPaHCIIoOpTa’?

KakoBbI 3K0JIOrNYECKUE NIPEUMYILECTBA JIEKTPOTPaHCIopTa’?

[TepcnekTHBBI THOPUAHBIX TPAHCIIOPTHBIX CPEJICTB.

HazoBure ocHOBHBIE KJIaCChl HAHOOOBEKTOB.

Ectp mm oTimyme (U3NYECKUX CBOWCTB HAHOYACTHI[ OT MAaKpOYACTHI[ TOTO XKe

N GRWD

BelecTna?
9. HasoBuTe OCHOBHBIEC HAIIPABJICHUS PA3BUTHSI HAHOTEXHOJIOTHIA.
10. Kakue MeTO/bl U3rOTOBJICHUS HAHOYACTHUI] HAn0OJIee MePCICKTHBHBI?
11. Ha3oBuTEe OCHOBHBIC HAIIPABIICHUS PA3BUTHS HH(POPMAIIMOHHBIX TEXHOJIOTHH.

Bonpocs! k 3-My peiiTHHI-KOHTPOJIIO:

1. Kak ¢ nomompio HMH(MOPMALMOHHBIX TEXHOJOTUH MOXKHO MOBBICUTH KaueCTBO
oOpa3oBaHMsI, MEIUIMHCKOTO OOCITYKMBaHUS, COLMAIbHOW 3allUThl M pa3BUTHE
KynbTypbl B Poccuiickoit @enepauun?

2. B yem wmoryr momoub HWH()OPMAIMOHHBIE TEXHOJOTMU B JIeJ€ TIOBBIIICHHS
3¢ HEKTUBHOCTH FOCYJapPCTBEHHOIO YIIPABICHUS?

3. KakuMu merolamMu MOXHO TOBBICUTH TE€MIIBI pOCTa B CEKTOpe HMH(POPMALUOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI?

TeMbl 17151 CAMOCTOSITEILHOTO M3YYCHHA:
1. TloTpebGHOCTH YeTOBEUECTBA B IHEPTHH.

2. OcCHOBHBIE UCTOUHUKHU SHEPTUH, UCTIOIb3yEMON YETIOBEUECTBOM.
3. Bo0300HOBNsIEMbIE HCTOUHUKHU SHEPTHH.

4. Tlpunuun paGoThl BOJOPOIHBIX TOTUTUBHBIX 3JIEMEHTOB.

5. ®usnueckuil IPUHLHUI CBEPXITPOBOAUMOCTH.

6. IlepcnekTHBHBIE MPEUMYIIECTBA TPUMEHEHHS AIEKTPOTPAHCIIOPTA.



7.

8.

9.

o

10.
11.
12.

13.
14.
15.

16.
17.
18.
19.
20.
21.
22.

23
24

MeToasl U3rOTOBJIEHUS HAHOOOBEKTOB.
OCHOBHbBIE HAIIPaBJICHUS Pa3BUTHS HAHOTEXHOJIOTHH.

Bausaue I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTHM Ha COBPCMCHHYIO KM3Hb YCJIOBCUCCTBA.

BOITPOCHI K 3AYETY:

B 4yem otnmuune GpyHnaMeHTaIbHON HAYKH OT MPUKJIATHON?

Ha3zoBute ocHOBHBIE 3a/1aun (PyHAMEHTAILHONM HAYKH.

KakoBbI OCHOBHBIE TPU3HAKK (PYHAAMEHTAILHOCTH HAyYHBIX UCCIICAOBAHUIT?

I[lo kakuM  [pUYUHAM  HEOOXOAMMO  MONJCPKHUBATH  (YHIAMEHTAIbHBIC
UCCIIEIOBaHUs?

KakoBa moTpeOHOCTh uesoBeYeCTBa B HHEPIUU JUIsl COATaHCUPOBAHHOIO Pa3BUTHS
BCEX CTpaH mupa?

Kak moxeT usmeHuThCs noTpe6HOCTh B 3Hepruu k 2020 romy?

3a cyeT KakuxX BHUJIOB PECYpCOB O0ECIEUMBAIOTCS COBPEMEHHBIE SHEPreTUYECKHE
noTpeOHOCTH YeIoBeUecTBa?

KakoBa HepaBHOMEPHOCTb pACIpENEICHUS] SHEPreTHUYECKUX PECYpCOB MEXIY
cTpaHamu mupa’?

Jlst wero Obuia coznana opranuzanus OITEK?

Ha3zoBute ocHOBHbIE BO3pOHOBIIIEMbIE HICTOUHUKU SHEPTUH.

I'ne nenecoobpazHo UCHOIB30BATH THAPOIHEPTETUKY?

B 4yem npuHIMNUAIBHOE OTIMYME BOJOPOJHBIX TOIUIMBHBIX AJIEMEHTOB OT APYTUX
VCTOYHUKOB DHEPTUH?

HcTopus co3nanus BOAOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB.

HazoBurte ocHOBHBIE BUJIbI BOJOPOIHBIX TOIJIMBHBIX 3JIEMEHTOB.

B kakux oOmnacTaXx HayKM M TEXHHUKM HamOojee NEepCIeKTUBHO NpPUMEHEHHE
TEXHOJIOTUI CBEPXIPOBOIUMOCTH?

B 1yeM cocTouT pu3nuecKuii CMbICH SIBIEHUS BEPXIIPOBOAUMOCTHU?

ITepcrieKTHBBI TPUMEHEHNUS CBEPXIIPOBOSIINX MATHUTOB.

KakoBbI 5KOHOMUYECKHE IPEUMYIIECTBA IIEKTPOTPAHCIIOpTA?

KaxoBbI 3K0JI0rHYeCKUE IPEUMYIIECTBA JIEKTPOTPaHCIIOpTa’?

[TepcniekTHBBI THOPUAHBIX TPAHCIIOPTHBIX CPEJICTB.

HazoBuTe ocHOBHBIE KIacChl HAHOOOBEKTOB.

Ectb nu oTimMume (QU3MYECKHX CBOMCTB HAaHOUYACTHI[ OT MAaKpOYaCTHUI[ TOrO XKe
BemiecTBa?

. Ha3oBuTe ocHOBHbIE HanpaBiIeHUS pPa3BUTH HAHOTEXHOJIOTUH.

. Kakue MeTo1p1 M3roTOBICHUS HAHOYACTHUI] HanboIIee MEePCIeKTUBHBI?



25. Ha3zoBuTe OCHOBHbIE HAIIPABJICHUS PA3BUTHSI MHPOPMAIITMOHHBIX TEXHOJIOTUH.

26. Kak ¢ mnomompio HMH(POPMAIMOHHBIX TEXHOJIOTHH MOXHO TIOBBICUTH KayeCTBO
00pa3oBaHMs, MEIUIUHCKOTO OOCITYXHBaHHS, COLMAIBHOW 3alIUTHI U pPa3BUTHE
KyJnbTyphl B Poccuiickoit @enepannu?

27. B uem Moryr nomouyb HH(MOPMALMOHHBIE TEXHOJOTMUM B JEJ€ IOBBILICHUS
3¢ GEKTUBHOCTH rOCYJapCTBEHHOI'O YIIPaBICHUA?

28. KakuMu MeToJlaMM MOYKHO TOBBICUTh TEMIIbl pOCTa B CEKTOpEe HMH(POPMALUOHHO-
KOMMYHHUKAI[HOHHBIX TEXHOJIOTUI?

7. YHEBHO-METOANUYECKOE U UTHOOPMALIMOHHOE
OBECIIEYEHHUE JUCIHUIIJINHbI

bubiaunorexa Bal'y
a) OCHOBHasl JIMTeparypa:
1. DneMeHTapHOE BBEJlEHHE B TEOPHUIO HAHOCHUCTEM: ydeOHoe mocoOue sl BY30B IIO
HaInpapJIeHUAM "DJIEKTPOHUKA U HAHORJIEKTpOoHUKA" W "HaHOTEXHOJIOTMU U MUKPOCUCTEMHAs
texauka"/ C. FO. aBwinos, A. A. Jlebenes, O. B. [Tocpennuk. - U3a. 2-e, nepepad. u gom.. -
Cankt-IlerepOypr: Jlans, 2014. - 191 c. : wn.. - (YueOnuku mns By3oB. CrenuanbHas
TuTEpaTypa)
— Pexxum noctymna: http://e.lanbook.com/books/element.php?pll id=44757
2. OCHOBBI TEXHOJOTHMU MPOU3BOJCTBA (B MAIIMHOCTPOCHHH): yueOHoe mocobue/ FO. A.

OpsoB [u np.]; Biagumupckuii rocyaapCTBEHHBIM YHUBEPCHTET HMEHH AJIeKcaHIpa
I'puropreBuua u Hukonas ['puropseBuua CronetoBbix (Bal'Y). - Bnaaumup: Bragumupcekuii
TrOCYapCTBEHHBII  yHHUBEpCUTET uMeHM Auekcanapa ['puropseBuua u  Huxomas
['puropreBuua CroneroBeix (Bal'Y), 2015

— Pexxum gocryma: http://e.lib.vlsu.ru/handle/123456789/4309

3. Hanomarepuasiibl ¥ HAHOTEXHOJOTHH: YYEOHMK /Ui BBICIIMX TEXHMYECKUX Y4YEOHBIX
3aBeneHuit/ B. A. borycnae [u ap.]; mox obur. pen. B. A. borycnaea. - 3anoposxse: "MoTop
Cuu", 2014

0) 1OMOTHUTEJIbHAS JINTEPATypAa:

1. B.H. BamkuH DKoJ0rHUECKUE PUCKHU: pacueT, ypaBleHue, CTpaxoBaHue: YueOHoe
noco6ue / B.H. bamkun. — M.: Breicias mkoia, 2012

2. AHAJIN3 OLIEHKH PHCKOB MPOU3BOJACTBEHHOM JeATeJIbHOCTH. [ DJICKTPOHHBINH pecypc]
VYue6noe nmocodue / ILI1. Kykun, B.H. Hlnsixos, H.JI. Tlonomapes, H.W. Ceparok. — M.:
Abpuc, 2012

— Pexxum gocryma: http://www.studentlibrary.ru/book/ISBN9785437200483.html

3. MactprokoB b.C. OnacHble CUTyalluu TEXHOT€HHOT'O XapaKkTepa U 3alluTa OT HUX.
VYuebnuk st By30B / b.C. Mactprokos - M.: Akagemus, 2009. - 320 c.: ui.



http://e.lanbook.com/books/element.php?pl1_id=44757

B) mporpaMMHoe o0ecnieyeHue u MHTepHeT-pecypcbl:  3aKOHOAATEIbHO-TIPABOBAs
AIIEKTPOHHO-TIOMCKOBast 0a3a Mo 0e30MacHOCTH KHU3HENEATEIbHOCTH, JIEKTPOHHBIE BEPCUHU
y4eOHUKOB, IMMOCOOM, METOJMYECKUX pPa3pabOTOK, YKa3aHWH M PEKOMEHIAIMHA 10 BCEM
BU/IaM Y4eOHOI paboThI, IPEIyCMOTPEHHBIX BY30BCKOI paboueil mporpaMMoi, Haxo I Iuecs
B CBOOOJIHOM JIOCTYIIE JUISl CTYJCHTOB, O0Y4YalOIIUXCs B By3€, IPOrPaMMHOE OOeCIICUCHHE U
HuTtepHeT-pecypchl: cripaBouHast 0a3a HOPMAaTHUBHBIX JTOKyMeHTOB Cankt-IletepOyprckoro
Hay4HO-HCCIIE0BATEIbCKOTO WHCTUTYTA OXPpaHbI Tpyaa B UHTEpHETE
http://www.niiot.ru/doc/catalogue/doc arc.htm

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI.

JlekunMoHHBI KypC AMCUMIUIMHBL «/IHHOBallMOHHBIE TEXHOJOTHMHM» IPEAIOIAracT
o0s3aTesIbHOE HallMuuMe B JIGKIMOHHOM ayJuTOpUM IPOEKTOpa M  IEPCOHAIBHOTO
KOMIIbIOTEpA, TaKXe JIOKAJIbHAs KOMIIbIOTEpHasi ceTh KadeApbl C BBIXOJOM B INIOOAIBHYIO
ceTb VHTepHET, cnenMaaIu3upOBAHHBIN Y4eOHBIH KJIAacC JUIsl MPOBEJIEHUS KOMIIbIOTEPHOTO
KOHTPOJISI TIO KypPCY, OCHAIIICHHBI COBPEMEHHOW KOMITBIOTEPHOW TEXHUKOH, HEOOXOIUMBIM
IPOrPaMMHBIM 00€CIIEUEHUEM, DJIEKTPOHHBIMU Y4YE€OHBIMU IOCOOMSIMH, 3aKOHOAATEIbHO
IIPaBOBOM IIOMCKOBOM CHUCTEMOW; MYJIbTHUMEIUWHBIM IIPOCKTOPOM C  KOMILIEKTOM
IIPE3CHTANM,  CHEUAIM3UPOBAaHHAsA  AyAUTOpUA  JUIA  IPOBENCHHUS  IIPE3CHTALUU
CTYAECHYECKHX pabOT, OCHAIIICHHAs ayAHMOBU3yaIbHON TEXHUKOH.


http://www.niiot.ru/doc/catalogue/doc_arc.htm

[Iporpamma cocrasiena B coorercTBim ¢ TpeboBanusamu GI'OC BO no nanpasieHnio

20.03.01 «TexHocepHas 6e30MacHOCTbY. ;
PaGouyio nporpammy cocrasui gou. kad. ATB Kunaees E.A. [/:Z%

Peuensent: HavanbHuk Bropo MOHMTOpPHHIa M aHann3a KauecTBa

OAO «Bnaanmupekoe Kb pagnocsssn» W Kunpeesa T. B.
[Tporpamma pacemorpena n o06pena Ha 3ace1annn Kadeapbl «ABTOTPAHCTIOPTHAS 1
TexHochepHas GezonacHocTby npotokon Ne I7or @4 o< /¢ rojaa
3aBeaytouuii kKageapoi ('(; o L. A. Amupceiinaos

PaGouas nporpamma paccmoTpena 1 0100peHa Ha 3aceiaHuy y4eGHO-MeTO1MUeCKOi
komuccnn Hanpasiaenus 20.03.01 «TexnochepHas GezonacHOCTbY,

nporokon Ne 7ot 9% oS /€ roaa.

Ilpeacenarens komuccnu LA . Amupceiinios







JUCT NEPEYTBEPXKJIEHUS PABOYEN TPOT'PAMMBI JJUCIIATLJIMHBI

Pabouast mporpamMmma ogo0OpeHa Ha

y4eOHBIH TOI.

[Tporokon 3acenanus kapeapst No

3aBenyromuit kadeapoit

oT

roaa.

Pabouast mporpamMmma ogo0OpeHa Ha

y4eOHBIH TOI.

[Tporokon 3acenanus kKageapnr Ne

3aBenyromuii kadeapoit

__or

roaa.

Pabouast mporpamMmma ogo0OpeHa Ha

y4eOHBIHA TOI.

[Tporokon 3acenanus kapeapst No

3aBenyromnuii kageapoit

OoT

roaa.

Pabouas mporpamMmma ogoOpeHa Ha

yUYeOHBIN IO/,

[Tporokon 3acenanus kapeapst No

3aBenyromuuii kageapoit

OoT

roaa.

Pabouas nporpamma ogoOpena Ha

YUYCOHBIH TO/I.

[Ipotokon 3acenanus kadeapst Ne

3aBenyrouuii kadenpoit

__or

roaa.

Pabouas nporpamma ogoOpeHa Ha

YUYCOHBIH TO/I.

[Iporokon 3acenanus kapeapor Ne

3aBenyrouuii kadenpoit

oT

roaa.

PaGouas nmporpamma ogo0peHa Ha

y4eOHBIN TO/I.

[Iporokon 3acenanus kapeapsr Ne

3aBenyrouuii kadeapoit

oT

roja.




MunucrepcrBo o0pazoBanusi U Hayku Poccuiickoii @enepannu

DenepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICILIET0 00pa30BaHuUs
«Bi1aguMMpCKNH rocy1apcTBEHHbIH YHUBEPCUTET
uMeHn AJiekcanapa I'puropreBuya u Hukonas I'puropreBuya CTos1€TOBBIX)
Barly)

I/IHCTI/ITyT MalmHOCTPOSHUSA U aBTOMOOMJIBHOI'O TpaHCIIoOpTa

Kadenpa AroTpancnoptHas u TexHocdepHast 6€301MacHOCTh

AKTyanu3supoBaHHas

pabouas nmporpamma

paccMOTpeHa u 0f00peHa

Ha 3aceJaHuU Kadeapsl

nporokos Ne_ ot 20 ropa.

3aB. kadenpoii

AKTyaau3auus padoueil nporpaMma Ay CUMIIMHBI

«I/IHHOBaI_[I/IOHHI)Ie TCXHOJIOTHH

Hampasnenue noarorosku - 20.03.01 TexnocdepHas 6€30MacHOCTh
[Tpoduiis - be3onacHOCTh KU3HENEATETLHOCTH B TEXHOChEpeE.
KBanudukanus BelmycKHUKa — OakagaBp

®dopma oOyueHus - ouHas

Brnagumup, 2016



PabGouass mnporpamma y4eOHOW AUCITUTUTHHBI
JUTEPATYPHI.

AKTyanu3anus BbIIIOJIHEHA

aKTyaJlu3MpoBaHa B 4YacTH PEKOMEHAYeMOi

a) OCHOBHasI TUTepaTypa

0) noNoNHUTEIbHAS JINTEPATYPA

B) INEPpUOANYCCKUE U3 JaHUA

') UHTEPHET-PECYPChI




