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1. OEJIM OCBOEHUSA JUCIIUIIJIMHBI.

Heab aumcuumnjuubl: (opMupoBaHue oO0ImeH MpohecCHOHATBHOW KyIbTYpPbI, MO
KOTOPOM IIOHMMAeTCsi CIOCOOHOCTh IOATOTOBJIEHHOTO CIELMAIUCTa HCIOJIb30BATh B
npoeCCHOHATIBHON JIeATEIbHOCTU TNPHOOPETEHHYI0 COBOKYIHOCTh 3HAHWH, YMEHMH U
HaBBIKOB B CCBOEH NMPO(heCcCHOHAIbHON JeSTEeIbHOCTH.

OcHOBHOH 1eJbI0 00pa3oBaHMsl MO AUCHUIJIMHE «/IHHOBAIMOHHBIE TEXHOJIOTHUM
ABJIIETCSL OCBOEHUE CUCTEMbI 3HAHW, TO3BOJIIOIINX

- OpHUEHTHUPOBATbCS B IMEPCHEKTUBAX PA3BUTUS TEXHUKM M TEXHOJOTUHU 3alLIUThI
YeJIOBEKa U IPUPOJIHOM Cpeibl OT OMaCHOCTENW TEXHOI'€HHOT'O U IPUPOAHOIO XapaKkTepa;

- OPHEHTHPOBAThCSI B OCHOBHBIX METOJIaX M CUCTeMax oOecredeHHs TexHOC(hepHOi
0€30MacHOCTH, OOOCHOBAaHHO BbIOMpPATh W3BECTHBIE YCTPOWCTBA, CUCTEMBI U METOJbI
3aIUTHI YEJIOBEKA U IPUPOIHON CPElbl OT ONIACHOCTEN;

- OPUEHTHUPOBATHCS B OCHOBHBIX ITPOOIeMax TeXHOCHEPHOH Oe30MacCHOCTH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO.

Vuebnas JUCHUIIIINHA ((I/IHHOBaIII/IOHHI)IG TCXHOJIOTUKW» - JUCHUIIIIMHA, KOTOpas
SBIISICTCS  COCTABISIONICH (peiepaIbHOro  00pa3oBaTENBHOTO CTaHIApTa HAIPABICHUS
20.03.01 «Texnocdepnas 0€30MaCHOCTHY» MEPBOTO YPOBHS BBICIIETO 00pa30BaHUS
(GakamaBpuar).

3. KOMIIETEHIIMX OBYYAIOIIETI'OCS, ®OPMUPYEMBIE
B PE3YJIBTATE OCBOEHUA JUCHUIIJINHBI

OcHoBHO# 0000mIeHHON 3amaveii (kommnereHnued) mucuuruidabl sBisercs OITK-1:
CHOCOOHOCTh YUUTHIBaTh COBPEMEHHBbIE TEHICHLIMU Pa3BUTHS TEXHUKUM U TEXHOJIOTUH B
obmactu obecrnieueHHs] TeXHOC(EpHOH Oe30MacHOCTH, U3MEPUTENBbHOW M BBIYMCIMTEIBHON
TEXHHUKH, UH(POPMALIMOHHBIX TEXHOJIOTUI B CBOEH MPO(HECCHOHATILHOM e TEIIbHOCTH.

B pesynbrare ocBOEHUS JUCHUIUIMHBI OOydYaromiMiics JOJIKEH JIEMOHCTPUPOBATH
CleIyIolIne pe3yabTaThl 00pa30BaHUs:

1) 3HaTh: OCHOBHBIC HANIPABJICHHS PA3BUTHUS HAYKH M TCXHHUKH.

2) YMeTb: OPHCHTHPOBATHCS B MEPCIIEKTUBAX PA3BUTHS TEXHUKH U TEXHOJOTHH 3alIUTHI
YeJIOBeKa U IMPUPOAHOM Cpelbl OT OIIACHOCTEM TEXHOICHHOIO MU IPUPOIHOIO
XapakTepa, 0OOCHOBAHHO BBIOMpATh W3BECTHBIE YCTPOMCTBA, CHUCTEMBI M METOJbI
3aIUTH] YEJIOBEKA U IIPUPOJHOU CPENIbI OT OMACHOCTEN.

3) Baagerb: KynbTypoll 0€30MacCHOCTH U PUCK-OPUECHTUPOBAHHBIM MBIIICHUEM, TPH
KOTOPOM  BOIPOCHI ~ 0€30IaCHOCTM M COXpPAHEHHs  OKpYyKarolled  cpezbl
paccMaTpUBAIOTCS B KAYECTBE BaKHEHUIIINX MPUOPUTETOB B JKU3HU U JESITEITLHOCTH.



4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4€THBIX enuHUIIb, 108 yacos.
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Paznea 1. IlepcnekTuBbl pasBuTHsl PyHIAMEHTATBHBIX HAYK.

dyH1aMeHTAIbHAS HAyKa — 00JacTh MO3HAHUS, MOJPa3yMeBarolas TEOpEeTUYECKUue U
SKCIEPUMEHTAIbHbIE HAay4YHbIE HCCIEOBAHMS OCHOBOIIOJIATAIOMIMX SIBICHUN (B TOM YHUCIE U
YMOITOCTHT'A€MBIX) U MMOUCK3aKOHOMEPHOCTEH, PYKOBOSIIMX UMH U OTBETCTBEHHBIX 3a (hopmy,
CTPOCHHUE, COCTaB, CTPYKTYPY M CBOWCTBA, NMPOTEKAHUE IPOLIECCOB, OOYCIOBIEHHBIX UMH; —
3aTparvuBaeT 0a30BbIC TPHHIMIIEI OOJBIIMHCTBA TYMAaHUTAPHBIX M €CTECTBEHHOHAYYHBIX
JUCLUIUINH, — CIIY)KUT PacIIMPEHHUI0 TEOPETUUECKUX, KOHLENTYaJIbHbIX IPEACTaBICHUN, B
YaCTHOCTU — JIETePMUHALIMKU HJIe0- U (PopMOooOpasyroIiell CYIIHOCTH NpeIMeTa UX U3Y4eHHs,
— MHPO3/IaHHS KaK TAKOBOT'O BO BCEX €T0 MPOSBIICHUSX.

B 3amaun QyHIameHTaNbHONM HAyKd HE BXOAMT CKOpash M HEMpeMEHHas MpakTUdecKas

peanmmzanus (TeM He MEHee, NEePCIEeKTUBHO — SMUCTOMOJIOTUYECKHU LETIECO00pasHbIE), B YEM U
COCTOUT KOpPEHHOE OTIMYME €€ OT YTWIMTAPHONM TEOPETHMYECKOM WM IPUKIATHOM HayKH,
SBJIAIOIINXCS TAaKOBBIMH U 1O OTHOUIEHMIO K Hed. OpHako pe3ynbTarhl (yHIaMEHTAIbHBIX
U3BICKAHUM HAXOIAT M aKTyaJIbHOE IPUMEHEHHUE, MOCTOSHHO KOPPEKTUPYIOT pa3BUTHE JIFOOOH
JWCIMTUTAHBL, 9TO BOOOIIE HEMBICIUMO 0€3 pa3BUTHs (PyHIaAMEHTANIBHBIX € Pa3esioB — JIIOObIE
OTKPBITHSI ¥ TEXHOJIOTMH HETPEMEHHO ONMHPAIOTCS HA TONIOXKEHHUS (DyHIaMEHTAITEHON HAYKH TIO
OIIPE/ICJICHHUIO, a B CIyyae MPOTUBOPEUUS C KOHBEHIIMOHAIBHBIMU ITPEACTABICHUSAMH, HE TOJIBKO
CTUMYJIUPYIOT MOJM(UKAIIMN TAKOBBIX, HO ¥ HYXXJIAIOTCSl B (DyHIaMEHTAJIbHBIX MCCIIEJOBAHUSIX
JUIsl TOJTHOLIEHHOTO TIOHUMAaHHUS TIPOLIECCOB M MEXAHU3MOB, JISKAIMX B OCHOBE TOT'O WJIM MHOT'O
(eHOMEHa, — JAJIbHEWMINEro COBEPUICHCTBOBAaHMSA METOJa WIM NpUHLIMONA. TpaguiiMOHHO
(byH1aMEHTaJIbHbIE UCCIIEIOBAaHUSI COOTHOCUMBI OBLIM C €CTECTBO3HAHUEM, B TO )K€ BpeMsl Bce
(opMBI Hay4HOTO MO3HAHMS OMUPAKOTCA HA CHCTEMbl 000OIIEHHH, SBIISIOIIUXCS UX OCHOBOW;
TakUM 00pa3oM M BCe T'yMaHHMTapHbIE HayKH OONafarOT WIM CTpeMsATcs 0o0JafaTh almaparoM,
CIOCOOHBIM OXBaTHTh U C(HOPMYIHPOBaTh 00LME (PyHIaMEHTAIbHbIE IPUHIIMITBI UCCIIET0BAHUI
U MeTO/bl UX HCTONKOBaHUs. K OCHOBHBIM (QYHKIMAM (yHIaMEHTAIBHBIX HCCIIEIOBaHUN
OTHOCHUTCSI — TI03HABaTeNbHAasl, HEMOCPEACTBEHHOM 3aauell ABISIETCS MOJIyYEHHE KOHKPETHBIX
NPEJCTABICHUN O 3aKOHaX IPHUPOJbL, KOTOpbIE OONAAAlT XapakTepHOM OOIIHOCTBIO H
cTabuIbHOCTBI0. K OCHOBHBIM TMpH3HAKaM (PYHIaMEHTAILHOCTH OTHOCST: KOHLENTYaJbHYIO
YHUBEPCAIBHOCTh U MPOCTPAHCTBEHHO-BPEMEHHYIO OOIIHOCTh. TeM He MeHee, 3TO He MO3BOJISET
clienarhb BbIBOJI, YTO OTIMYMUTEIbHOW OCOOCHHOCTHIO (PYHJAMEHTAIbHOCTH SIBIISIETCSI OTCYTCTBHE
MPaKTHYECKON MPUMEHUMOCTH, TOCKOJIbKY B MpoLecce pelieHns: (pyHIaMeHTabHbIX MpodieM
3aKOHOMEPHO OTKPBIBAIOTCSI HOBBIE BO3MOXKHOCTH U METO/IbI PEILICHNSI TPAKTUYECKUX 33/1aY.

CaMbIM  SpKHM  TpPUMEpPOM,  WJUTFOCTPUPYIOIIUM  XapaKTepHble  OCOOCHHOCTH
dbyHIaMeHTaIbHON HAayKH, KOHEYHO, MOXKET CIY>KUTh UCTOPHS UCCIEIOBAHUN, CBS3aHHBIX CO
CTPOCHUEM MaTepUH, B YaCTHOCTH — CTPOCHUS aToMa, MPAKTUICCKYIO PeaTU3aIliio KOTOPhIE
Hanuta, Oe3 TpeyBeJIMYeHUs, TOJIBKO dYepe3 COTHH JIeT MOCHe 3apOXKICHHS HadalbHBIX
MIPEJICTABICHUIA aTOMH3Ma, U 9epe3 JECATKH — Tocie 0(hOpMIICHHUS TEOPHH CTPOSHUS aToMa.

B kaxmoit obGnactu 3HaHWUW HAOIIOMAaETCS MOAOOHBIN MPOIECC, KOT/a OT MEPBUYHOTO
IMIOUPUYECKOTO CyOcTpara, uepe3 THUIOTe3y, OKCIEPUMEHT U TEOPETHYECKOe €ro
OCMBICJICHHE, TIPU COOTBETCTBYIOIIEM WX Pa3BUTHH M PACHIMPEHUU, COBEPIICHCTBOBAHUH


https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D0%B5_(%D1%84%D0%B8%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D0%B0_(%D1%84%D0%B8%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%81%D1%82%D0%B0%D0%B2
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%86%D0%B5%D0%BF%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D0%BD%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D1%89%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BF%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D0%BD%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BD%D0%BE%D0%BC%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_(%D0%BD%D0%B0%D1%83%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82

METOJIOJIOTUH, HayKa TPUXOTUT K ONPEASNEHHBIM TIOCTyJaTaM, CIOCOOCTBYIOIIHM,
HanpUMep, TOUCKY U (OPMUPOBAHHUIO KOJUYECTBCHHO BBIPAKEHHBIX IOJIOKEHUH,
SABJISIOIIMXCS TEOPETUUECKOW OCHOBOM U IS TAJIBHEMIINX TEOPETHUYECKUX K€ UCCIICIOBAHUM,
U U1 GOopMHUPOBaAHUS 3a/1a4 IPUKIATHON HAYKH.

CoBepIICHCTBOBAaHUE  HWHCTPYMEHTAJIBbHOH  0a3bl, Kak TCOPETUYECKOW, TaK U
SKCTIIEPUMECHTAIBHONW, — TMPAKTHYECKOH, CIYKHUT (B KOPPEKTHBIX YCIOBHUAX peaM3aIlvu),
COBEPIIICHCTBOBAHUIO MeTona. 10 ecTh Jirobas (yHAaMeHTanbHas IUCHUILIMHA WU JIF000e
MPHUKIIATHOC HAIMPaBJICHUE, CIIOCOOHBI, B ONMPEACNEHHON CTENeHH, B3aUMHO Y4acTBOBaTh B
Pa3BUTUM NMOHUMAHUSI W PEIICHUS UX CAMOCTOSTEIbHBIX, HO M OOLIMX 3a7ad: MPUKIaJIHAs
HayKa paclIMpsieT BO3MOKHOCTH UCCIEA0BATENBLCKOTO HHCTPYMEHTAPUS, KaK IPAKTUYECKOTO,
TaKk U TEOPETHUYECKOTO, PyHIAMEHTAILHOW HAYKH, KOTOPasi, B CBOIO OUYepellb, pe3yIbTaTaMu
CBOMX HCCJIENOBaHMM, MPEAOCTABIAECT TEOPETUUECKUIA MHCTPYMEHT U OCHOBY JUJISI Pa3BUTHS
MPUKJIAJHON IO COOTBETCTBYIOIIEH TeMaTUKe. B 3TOM Kpoercs oJlHa U3 OCHOBHBIX MPUYUH
HEOOXOUMOCTH MOAJICPKKH (DyHIaMEHTAIbHON HayKH, KOTopas Kak MpaBWIO HE oOiagaer
BO3MOKHOCTSIMU CaMO(HUHAHCUPOBAHUS.

Paznen 2. BHepreTl/l'{eche HOTpQﬁHOCTH 4yeJjgao0BedIeCTBA.

Cpenn MHPOBBIX MpoOJIEM B TOCIACTHUE TOABI OJHOM W3 BAKHEHIIUX SBISIETCS
sHepreTudeckass mnpobiema. YemoBeuecTBY s CcOAIAHCHPOBAHHOTO SKOHOMHYECKOTO
pa3BUTHS BCEX CTpaH MHpa HE XBaTaeT MPUMEPHO 5-6 KPaTHOTO KOJIMYECTBA YHEPTUU IO
OTHOIIEHHIO K HBIHE MPOU3BOAUMON. OYEeBUIHBIM SBISIETCS, UTO JJIS1 SKOHOMHYECKOTO POCTa
HEoO0XoauMO  (OPCUPOBAHO, OMEPEKAIOUIMMH TEMIaMH pa3BUBaTh dHEpreTuky. Ha
OPOTSDKEHUM TocneqHed uyerBepTd 20 CTOJETUs MPOLEHT TOJ0BOrO IMPHPOCTa BajIOBOTO
IOPOAyKTa NPAKTUYECKH BO BCeX 0€3 HCKIIOYEHHUS pPa3BUTBIX CTpPaHax COIMPOBOXKIAJICS
OPUMEPHO TaKUM >K€ IPOLEHTOM HPUPOCTa MOTPEOJIEHUs] MEPBUYHBIX SHEPreTUYECKUX
pecypcos. [lorpebieHne sHEpruM Bo BCeX CTpaHaX MUpPa HEYKIOHHO pacteT. [lo mporHozam
MupoBoii 3Hepreruyeckoil KoH(pepeHUHH, NoTpeOHOCTh B sHepruu K 2020 1. MoxkeT
yBenu4uTcs emie Ha 75%. TeMrbl pocta 3HEPronoTpedseH s, TakkKe, MOAPOOHO U3YHAIUCh
MexayHapoAHBIM UHCTUTYTOM TPHUKJIAAHOTO CHCTEeMHOro aHayimsa (JlakceHOypr, ABCTpus).
Ha ocHoOBaHuM mHpOBENEHHOrO aHajgu3a ObUIM pa3pabOTaHbl JBa OCHOBHBIX CLEHApHUs
noTpeOiIeHuss SHepruu B OyIylIeM MHpE — «BBICOKHNH» M «HU3KUN». COrjlacHO NEepBOMY,
pacxon SHepruu OyJneT eXerogHo yBelIuuuBaThcs Ha 2,7%, TOorna Kak BTOpOH
npenycmarpuBaer — 1,8%. Ho gaxke mpu Takux Temmax MpHOIM3UTENBHO Yepe3 CTO JIeT
MHUPOBOE MOTpeOIeHNE YHEPTUU Bo3pacTeT bonee yem B 10 pas.

W3BecTHbIl yueHbli — o9konor [J[. bBpykc ckazam: «be3 sHeprum HEBO3MOMKHO
CyIIeCTBOBaHHE (DPU3MUYECKOTO MHUpa, a pa3 3TO TaK, TO MBI HE MOXEM IPEICTaBUTH cede
pa3BuTHs 03 M3MEHEHHWs MaclITadOB WM XapaKTepa SHEPreTHYECKHMX MOTOKOB». BypHO
pa3BUBAIOIIASACS MHpPOBask SKOHOMHKAa TpeOyeT Bce OOJNBIIMX JHEPreTHYECKUX 3aTpar,
HEMPEPHIBHOIO POCTa HHEPrOBOOPY)KEHHOCTH XO34KCTBA CTpaH MHUpA, IMOBBILICHHUE JIOTU
MEXaHU3allMM W aBTOMAaTH3allMM IPOU3BOJACTBA. B Hacrosiee Bpems 3HEpreTHYecKue
NoTpeOHOCTH  4YeJoBedYecTBa OOECHEeuMBAlOTCS B OCHOBHOM 32 CYET TpeX BHIOB
HHEPrOpeCcypcoB:  OPraHMYECKOro TOIIMBA, BOJABI M  aToMHOro sapa. OjHako,
JOMUHUPYIOIIAM HMCTOYHUKOM SHEPIHU TO- TPEKHEMY OCTaeTCs HCKOMAaeMO€ TOTLIHBO.
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OHeprust BOJbl M aTOMHAasl HEPTUsl MCIONB3YIOTCS UEIOBEKOM IIOCIE TNPEBpAIICHUs e¢ B
AIIEKTPUUYECKYIO SHEPIrui0. B Toke BpeMsi, 3HaUUTENbHOE KOJIMYECTBO SHEPTUH, 3aKITIOUCHHON
B OPraHUYECKOM TOIUIMBE, UCIOJIB3YETCs B BUJE TEIJIOBOM M TOJBKO YacTh €€ MpeBpaIlacTcs
B DJIEKTPUUYECKYIO PHEPIHUI0. 3a CUET CKUTaHUS TOIUIMBA B HACTOALIEE BPEMsl IIPOU3BOAUTCS
10 90% sueprun. IIpu 3TOM, B IPOMBIIIJIEHHO Pa3BUTBIX CTpaHaX HEPTh U HEYTEHPOLYKTHI
UCIOJB3YIOTCSI B OCHOBHOM KakK TpaHCIIOPTHOE TOIUIMBO. ['mapopecypcbl B MHPOBOM
MmaciTade, 00eceunBaroT MOJIydeHHe OKOJIo 5 — 6% 3IeKTpO3HEpruy, aTOMHAs YHEPreTuKa
naet 17 — 18% snextposnepruu. TpaauoHHBIE Y HEPTOPECYPCHI, YTOJb, He(Th, IPUPOIHBINA
ra3 SBISIOTCS MCYepIaeMbIMu pecypcamu. [1o mojcueraM crienuanucToB, MPU COBPEMEHHBIX
o0BemMax dHepronoTpeOIcHHs pa3BelaHHbIX 3aI1acoB TOILTMBA Ha 3emiie XBatut Ha 150 ser, B
yacTHOCTH Hedtu — Ha 35 jer, mpupogHoro raza — Ha 50 , yrig - Ha 425 ner. OpHako
pemaroniee BIMSHAE HA 00beM JOOBIYM TOIUTMBA OKA3bIBACT CErOAHS IMOCTOSHHO PACTYIIHNA
cnpoc U IeHoBas noiutuka. Ilpu dopmupoBaHuu 3HEpreTHYECKo MpoOIEeMbl CBOIO POJIb
CHITPAJIM U PETHOHAIBHBIE Pa3/InyMsl B 3amacax M MOTPeOJIEHMH SHEPropecypcoB, OCOOCHHO
He(TH, MEXIY Pa3BUTBIMU M pPa3BUBAIOIIMMUCS CTPaHAMH, OIS KOTOPBIX B MHUPOBBIX
3amacax oOpaTHO MPONOPIIMOHANIBHA J10JI€ B MUPOBOM 3HEPronoTpedieHun. MecTopoxIeHHs
MCKOIIaeMBIX BHJIOB TOTIMBA PACIIONIOKEHBI HE paBHOMEPHO. B Poccuu HaxoauTest mpuMepHO
10 33% NOTEeHUMATIBHBIX MUPOBBIX 3alacoB YIJI U NMpUpOAHOro raza u Oosee 20% Hedtu.
[Toutn 35% nedtu u oxono 17% rasza cocpenoroueHo Ha bimxaem BocTtoke u noctarodno
3HAUYMTENIbHBIMU 3allacaMi 3TUX BHJIOB TormBa Oorata CeBepHass Amepuka. B mwupe
OTMEYaeTCsl HEpaBHOMEPHOCTD INI00aIbHOTO pacHpeeseHUs IEPBUUHON SHEPIUU: IPUMEPHO
YEeTBEPTh MUPOBOIO HACENCHHs MOTPeOseT ¥4 MepBUYHOW 3HEpruu. B pa3BUTBHIX cTpaHax
notpeliieHne 3HepruM Ha JQynry HacejaeHus OoineeueM B 80 pa3 mpeBbllIaeT MOTpeOsieHUE B
apUKaHCKUX CTpaHax, K tory oT Caxapsl. Jpyras npuurnHa GopMupoBaHHs S3HEPreTHYECKON
npoOIeMbl 00YCIIOBJIEHA KOHTPOJIEM Pa3BHBAIOIIMXCS CTPAH 32 CBOMMH DHEPropecypcamu.
Jnst COBMECTHBIX JEHCTBUM HAa MHUpPOBOM He(dTsHOM peiHKEe B 1960 romy Obuia co3mana
opraHusanys cTpaH — npousBoaureneit u skcnoprepos Hedtu (OIIEK). C 1973 roga mo 1981
roJl MUPOBBIE IIEHBI Ha HEPTHh MOJCKOYMIN B Spa3, YTOSBWIOCH HIOKOM IS SKOHOMHUKH
Pa3BUTHIX CTPaH.

B kauecTBe JOJITOBpEMEHHOM CTpaTerMM peIIeHHs SHEpPreTMYecKol MpooOiaemMbl
HE00X0/IMMO KapAMHAIBHO U3MEHUTH CYIIECTBYIOIIME TEXHOJIOTUU IPOU3BOJICTBA B CTOPOHY
sHeprocOepexenusa. Hampumep, Smnonus, Ooiplie APYrMX TrOCYylapcTB 3aBUCAIIAs OT
UMIIOpTa TOIUINBA, CHU3MJIA YHEPrOEMKOCTh CBOETo Xo3saicTBa Ha 50 % U cTajsa MUPOBBIM
JUAEPOM DSHeprocOeperamme HSKOHOMHUKUA. BakHEWIIUM  HampaBJICHHEM  PEIICHUS
DHEPTEeTUYECKOW TPOOIIEMBI SBISIETCS M3MEHEHHE CTPYKTYphl MHPOBOTO JHeprobaiaHca, B
KOTOPOM 3aMETHOE MECTO OTBOJUTCS ATbTEPHATUBHBIM HCTOYHUKAM SHEPTHH.

B mHacrosimee Bpemsi ocoboe BHUMaHHE OOpalIeHO HAa AIbTEPHATHBHBIE HCTOYHHKHU
SHEPIUH, KOTOpPbIe MOMOTYT CHU3UTh OCTPOTY BO3HHUKIIMX MpoOieM. B HacTosiiee Bpems B
psie CTpaH YCIEIIHO OCYIIECTBIAIOTCS TEOPETHUECKUEe pa3pabOTKU M MPAKTUYECKOe
BHE/IPEHHE 10 UCTOJIb30BAHUIO BO3OOHOBIISIEMBIX UCTOUHUKOB SHEpruu. K BO30OHOBIIsIEMbIM
UCTOYHHUKAM SHEPrUM OTHOCAT COJIHEUHYIO SHEPrHI0, PHEPIUI0 BETpa, MOpEeH M OKEaHOB,
reoTepMalIbHOE TEIUIO MOJI3EMHBIX MCTOYHHKOB. B psifie CTpaH YCHENmHO OCYIIECTBIISIOTCS
TEOpeTHYEeCKHe  pa3pabOTKM W TMPAKTHYECKOE  BHEIPEHHWE 10  HWCIIOIB30BaHUIO



BO300HOBIISIEMBIX MCTOYHHUKOB 3Hepruu. [lo omenkam yuenbix, BerpoBas sHeprus CIA,
IPEBBILIAET 110 MOIIHOCTH SHEPIUIO0 BCEX HALMOHAJIBHBIX 3allacOB MCKONAeMOro Toruiusa. B
Erunre pe3epBbl BETPOBOIl SHEPIUM CPaBHUMBI ¢ MOITHOCTBIO AcyaHckoil ['DC. B pa3Buthix
CTpaHax 3HepreTuyeckas npoodsiema NpUBOJUT K HEOOXOAUMOCTH OCBOEHHUSI HOBBIX pailOHOB
N00BIYM  3HEepropecypcoB. Psn crpaH, pacnosiararolidx 3HAYUTEIbHBIMH  YTOJIBHBIMU
pecypcami, MONBITAINCh BEPHYTHCA K MX 0ojiee MMPOKOMY HCII0JIb30BaHMI0. OnpeieneHHble
Ha/IeXK/bl B HACTOSILEE BPEMs CBA3BIBAIOT C IEpepabdOTKOM YIis B YUCTOE YIIIEPOAHOE
TOIUINBO, @ CUHTETHYECKUE JKUAKUE YIJIEBOJOPOJAbI B SHEPreTUYECKUM TIa3 M IOJYKOKC.
XKunkoe TomnMBO sBIsETCS HauOojiee TEXHOJOTHMYHBIM M JKOJIOTUYHBIM. CTpyKTypHas
IepecTpoiiKa SHEPreTUKU [OJDKHA OPUEHTUPOBATHhCS HA KOHEUYHBIE PE3yJbTaThl B BHJE
NPOM3BOJICTBA PHEPTUU U TEIUIA. DIEKTPOIHEPreTHKa 3aHMMAeT B HAcToAlIee BpeMsi Oojee
25% sueprobananca TexHochepsl, Ha BBIPAa0OTKY 3JIEKTPOIHEPTUH U MOMYTHOTO TEIUIa UAET
3520 I'Bt, mpuueM B mpoliecce npeodpazoBanus 6omeeSS % Tepsercs, a BeipaboTanusie 1580
I'B TpacnpenenstoTcss Mexy 3JIEKTpOIHEpruel U IOJEe3HBIM TEIUIOM B COOTHOIIEHHH 2:1.
Jlo71s1 37IeKTpO3HEPruu B KOHEUHOM NOTpediaeHun cocrasisier 9,7 %. OnpenesneHHoe MecTo B
CTPYKTYpE SHEpreTHKHM 3aHMMaeT T'MIPO3HEpreTHKa, KoTopas oOecneyrBaeT IOJIyueHHe
SHEpPruM OT TeKylled Bojabl. Ee Bkiiag B 00lIeeMHUpOBOE HUCIIOJIb30BAHUE SHEPTUU HE BEIIUK,
npuMepHo 6 %. OnHaKo B psijie CTpaH MUpa TMAPO3HEPreTHKa 3aHUMaeT Beayuiee mecto. Ha
noao ['DOC B Hopseruun npuxonutcst okono 100 % Bcero mpousBoAcCTBa 3JI€KTPOIHEPTUH, B
bpaswmmun, Kanane, llIBeruun — Gonee 50 %, B Poccun okono 20 %. K monoxuTenbHbIM
CTOPOHaM THJIPOHEPIeTUKH OTHOCUTCS, B IIEPBYIO OuYepelb OTCYTCTBHE BbIOPOCOB
IOPOAYKTOB TOpeHHs a aTMOC(hepHbI BO31yX, a TakKe OTHOCHUTENIbHAs [ellIeBU3HA
noiy4aeMoi sHepruu. OJHaKo pa3BUTHE T'MJIPOIHEPIETUKH TpeOyeT ydeTa TeppUTOPHAIbHBIX
acriekToB.  CTpOMTENBCTBO  TMIAPORJIEKTPOCTAHIMM  SIBISETCS  1I€JIeCOOOpa3HbIM U
ODKOHOMHYECKH BBITOJHBIM TOJIBKO Ui TOPHBIX peK. B mpoTuBHOM ciydae, npu
crpoutenbeTBe 'DC Ha paBHUHHBIX pEKaxX BO3HUKAET PsJI HETaTUBHBIX ITOCIEACTBUH, Kak
HKOHOMUYECKHUX, TAK U IKOJOTUYECKUX.

Pazneua 3. Bonoponnasi 3nepreruxka. TonmBHbIE 371€MEHTHI.

JlyymiuM roproYMM ISl TOIUIMBHBIX 3JIEMEHTOB CUYHMTAETCS BOAOPOJ, Ha MpPAKTHKE Ke
UCIIOJIb3YIOTCSI M MHBIE €r0 BUIbL: IPUPOJHBIM ra3, CIUPTHl (METAHOJI, 3TAHOJI), MPOIYKTHI
razuuKanuu yris, nepepaboTKH CTOYHBIX BOJ M Omomacchl. [[nst obecrneueHus mporuecca
MOJIyYEHUS AJIEKTPOIHEPIHMH OJHOBPEMEHHO C TOIUIMBOM Ha TOIUIMBHBIN 3JIEMEHT MOAAETCS
OKUCJIUTETIh — KHUCJIOpPOJA, Kak TMpaBuio, U3 arMochepHOro Bo3ayxa. B TOMIMBHBIX
JIIEMEHTax IpeoOpa3oBaHME DSHEPrUM BOAOPOAAa B JPYrod ee BuA (dIEKTPUUYECKYIO)
MPOUCXOAUT Oe3 mpoiecca TOPEHHS W BPEIHBIX BHIOPOCOB, MPUCYIIUX TPATHUIIMOHHBIM
HUCTOYHUKAM JHEPIrHH, HCIOIB3YIOIIUM YTIEBOJOPOJAHOE TOIUIMBO. BBIOPOC B TOIUIMBHBIX
JJIEMEHTAaX — OOBIKHOBEHHAS BOIA.

BriepBeie uzer0 HcCIoNb30BaTh TOIUIMBHBIE AJIEMEHTH B OONBIION SHEpreTuke
chopmynupoBan Hemernkuii ydeHsii OcBanpa B 1894 romy. B 30-e roasr mponuioro Beka
HEMEUIKUH uccaeaoBarenb baysp co3man mabopaTOpHBIA MPOTOTUI TOIUIMBHOTO DJIEMEHTA C
TBEPJBIM DJIEKTPOJIUTOM JUIsI TPSIMOTO AHOJHOTO OKHCIeHUd yriis. OJHOBPEMEHHO



pa3padaTbIBaIUCh  KUCIOPOJHO-BOJOPOJIHBIE  TOIUIMBHBIE  3neMeHTHl.  OO0ImeMupoBoe
IpPU3HAHUE TOJYYWIH PEe3yJlbTaThl UCCIENOBaHUM coBeTckoro ydeHoro Oraneca JlaBTsHa.
[Tocne onyOmukoBanuss B 1947r. ero wmonorpadpum «lIpoGnema HEnocpeaCcTBEHHOTO
NpeBpalleHus] XUMUYECKOW HSHEpPrud TOIUIMBA B JJEKTPUUECKYIO»  CTpaHbl —
TEXHOJIOTHYECKHE JUACPhl aKTUBU3UPOBAIM PabOTy MO CO3/IaHUIO0 TOIUIMBHBIX 3JIEMEHTOB U
SHEProyCTaHOBOK Ha MX OCHOBE.

B 1958 r. B Anriuun ®.b3koH co3aain MEpBYIO KHUCIOPOIHO-BOJIOPOJHYIO YCTAHOBKY
momHocThio 5 kBt. B CIHA ¢ 1955 r. K.Kopaem pa3pabarbiBas HHU3KOTEMIEpaTypHbIE
KHCJIOPOJIHO-BOJIOPO/IHBIE TOIJIUBHBIE AJIEMEHTBI, B KOTOPBIX HCIIOJIb30BAINUCH YIOJIbHBIE
AIIEKTPOABI C IUIATUHOBBIMU Katanuzatopamu. B T'epmanum 3. HOct paboran Han
HEIUIATHHOBBIMU KaTaJau3aTOpaMHu.

B 60-e rogpl ObTM CO37aHBI JIEMOHCTPAIIMOHHBIE M PEKJIAMHBIE 0Opa3ibl TOIUTMBHBIX
97eMeHTOB. Pa3paboTku 1MOJOOHBIX BOJOPOJIHBIX TEXHOJIOTUNA MPOBOAMIN OOJBIIMHCTBO
pa3BUTHIX CTpaH, B nepByto ouepenpr CILIA, Kanaga, AAnonus, a taxxe CoBerckuit Corwo3 —
MpU3HAHHBIA TEeXHOJOrH4eckuil nuaep B 3toil chepe B 60—70-e ronpl. B CoenuHeHHBIX
[ltatax pa®oTHl B 3TOM HampaBIEHUH CBA3aHBbl B OCHOBHOM C KOCMOCOM. B kKocMuyeckux
anmapartax  «J/lxkeMuHM», «Anomion», «larra» BHepBbIE IPUMEHSAIOCH BOJIOPOIHBIC
mienovnbie ToruBHbBIE meMeHTH (AFC). Oxgnako B KoHIe 60-X ro10B 00BeM pa3paboOTOK U
uccie0Banui mo TormBHBIM 7eMenTaM B CHIA u Kanazge cyniecTBeHHO COKpaTHIICS.

Benneck nHTepeca k HUM ObL1 oTMedeH Jiniib B 80-e rojpl. A B 90-e pa3BUTbIE CTPaHbI
AKTUBM3UPOBAIM PAOOTHI MO HCCIEAOBAHUAM, pPa3pabOTKaM W CO3JIaHUIO0 CTAIllMOHAPHBIX
JNEKTPUYECKUX CTAaHIMI OONBIIOW MOIIHOCTH Ha 0a3e TOIUIMBHBIX JJEMEHTOB. OTH
UCCIIEIOBaHMSI ClIENIaIl SKOHOMHMUYECKH LeJIeCO00pa3HbIM HCIOIb30BAHNE B CTAllMOHAPHBIX,
NIEPEIBIKHBIX U IOPTaTUBHBIX YHEPrOYCTAHOBKAX BOJAOPOJHBIX TOIUIMBHBIX JJIEMEHTOB.

CeronHss pa3BUTBIE CTPaHbl OCYIIECTBISIIOT pa3paboOTKy psla BUIAOB TOIUIMBHBIX
311eMeHTOB. OCHOBHBIE U3 HUX CIIEAYIOIIUE:

— AFC — 1mie104H0i TOIUIMBHBIA 3JIEMEHT;

— PAFC — ¢ochopHOKHCTBIN TOIUITMBHBIN AIIEMEHT;

— PEFC, wmm PEMFC — TBepnonosuMepHbIil TOIUIMBHBIN 3JIEMEHT WM TOIUIMBHBIN
3JIEMEHT Ha MPOTOHHOOOMEHHOI MeMOpaHe;
— DAFC, nmu DMFC — npsMoOi ajKOTOJIbHBIM TOIIMBHBIM DJIEMEHT WIM NPAMOMN

METaHOJIbHBIN TOTUTMBHBIN AJIEMEHT;
— MCFC — pacnyiaBkapOOHaTHBIN TOIUIMBHBIN AJIEMEHT;
— SOFC — TBep/100KCHTHBIN TOTUIMBHBIN 3JIEMEHT.

Paznen 4. CBepXnpoBoaAMMOCTb.

UYepe3 10-20 5eT cBEpXMpPOBOAMMOCTH OyJEeT IIHPOKO HCIOJIb30BAaTHCS B IYHEPIrEeTHKE,
MPOMBIIIJICHHOCTH, Ha TPAHCIIOPTE ¥ TOPa3/o MIUpe B MEAWIIMHE U DIIEKTPOHUKE. BHEepenue
CII-TexHONOTHI TIPUBEIET KaK K MPOCTOM 3aMEHEe TPaJAMIIMOHHOTO O00OpyAOBaHMS Ha Oolee
2 PEKTUBHOE CBEPXIPOBOISIIICE, TaK M K H3MEHEHHSIM CTPYKTYpHOTO XapakTepa M K
TIOSIBIICHHIO COBEPIIEHHO HOBBIX TEXHOJOTHUECKUX HOBOBBEICHUH.



OmauM W3 caMbIX  [EPCHEKTUBHBIX  HANpPABIECHUN  SABIAETCS  KOMHATHas
CBEPXMIPOBOAMMOCTh. OHO Oy/eT YCHIIEHHO pa3BHBAThHCS, T.K. HIMEET OTPOMHOE 3HAYCHHE.

B snexTpoHNKEe CBEpXIPOBOAUMOCTh HAWJET IIUPOKOE NPUMEHEHHE B KOMIIBIOTEPHBIX
texHosorusx. IloreHnmanbHO  Haubojiee  BBITOJAHOE  NPOMBILIUIEHHOE  IPHUMEHEHHE
CBEPXIPOBOJMMOCTH  CBSI3aHO C TEHEpUpOBaHUEM, IHepeaadyel U IPPEKTUBHBIM
UCIIOJIB30BAaHUEM  JJIEKTpOdHepruu.  Emie  OgHO  MEpPCHEKTUBHOE  IPUMEHEHUE
CBEPXIPOBOJHUKOB — B T'€HEpPATOpax TOKa (OT MOULIHBIX 3JIEKTPOCTAHLUI 10 OOBIYHBIX
BETPSIHBIX ~ YCTAaHOBOK) U anekrpoasurarensx. C  passurueM  ClI-texHosoruit
CBEPXIIPOBOJAIINE JIBUraTeld HalWIyT LIMPOKOE NPUMEHEHHE TaKK€ U B camojeTax M Ha
ABTOMOOMJIBHOM TPAHCIIOPTE.

CTpouTenbCTBO CBEPXIPOBOJSAIICH JKEJIE3HOW JOpOru 3aljaHupoBaHo B SAnonuu. 3a
CYET CWJI B3aUMHOIO OTTAJKHUBAHUA MEXAY JBWKYIIUMCS MarHUTOM M TOKOM,
UHIYLIUPYEMBIM B HalpaBJIAIOLIEM IIPOBOJAHUKE, M0e3]] OyIeT IBUIaThCs IIABHO, O€3 yMa 1
TpeHus: U OyAeT clocoOeH pa3BHBAaTh OYEHb OOJIBLIYIO CKOpOCTh. OKMIaeTcs, YTo Jopora
OyzneT BBeeHa B HKcIuTyaTanuio k 2020 r.

B03MOXXHOCTh yCKOpEHHUS MaKpOCKONMMYECKHX OOBEKTOB 3JIEKTPOMArHUTHBIM IOJEM
HallZIeT cBOe NMPUMEHEHHE TAK)KE Ha a’poJipoMax M KocMojapomax, rae ClI-marnutel OyayT
oOecrieynBaTh  B3JIET/TIOCANKy  BO3AYIIHBIM CydaM ¥ KOCMHYECKHM  KOpaOIsiM.
PaccmaTpuBaroTcsi Takke BO3MOXHOCTU IPUMEHEHMSI CBEPXIPOBOISIIMX MAarHUTOB JUIS
AKKyMYJIUPOBAHMSI 3JIEKTPOIHEPIMM B MAarHUTHOM TUAPOAMHAMUKE W JJIs HPOU3BOACTBA
TEPMOSIIEPHON SHEPTHH.

Pazneu 5. DiekTporpancnopT ¥ ru0puaHbIe BUAbI TPAHCIIOPTA.

B Hacrosiee BpeMsi pa3BUTHE JIIEKTPOTPAHCHOpTa CTajJo OOIIEMHPOBBIM TPEHIOM.
[TpakTryeck B KaKA0W KPYIMHON KOMITAaHMHU 10 MPOM3BOJICTBY aBTOMOOWIIEH CerofHs BeayTcs
pa3paboTKu B JaHHOM o0nacTd, a B mnepenoBblx crpaHax wmupa: CIIA, Kwurae, fAnonuwm,
I'epmanun, BenukoOpuTaHMM HMMEIOTCS JOJITOCPOYHBIE MPOrpaMMbl MO MOJUIEPIKKE PAa3BUTHS
ANIEKTPOTPAHCIIOPTA U CTUMYIUPOBaHHIO MoTpeduTeneid. C ydeToM TOro, 4to ceifuac BbICOKas
CTOMMOCTb — 3TO OJUH W3 IJIaBHBIX CAEP)KUBAIOIIMX (PAKTOPOB Pa3BUTHS SJIEKTPOTPAHCIOPTA,
0co00€ 3HaueHHe MPUOOPETAIOT yJyacTUE B 3TOM BOIIPOCE U MOJIEPXKKa rocynapcTa. B nepeune
npeAjaraéMplX MEXaHH3MOB MOYKHO BBLIEINUTBH: BbIJauy CyYOCHAWM, JIBIOTHBIE CXEMBbI
KpEeIUTOBaHUS, OTMEHY Hajora Ha TpaHcnopt, oOnynenune HJIC, Bblmauy pasperieHus
AIIEKTPOMOOMIISIM JIBUTATHCS T10 M10JI0CAM, KOTOPBIE BBIIEIEHBI /ISl OOIIECTBEHHOT'O TPAHCIIOPTA.

OueBUIHBIMY SIBIISIFOTCSA PEUMYILECTBA 3JIEKTPOTpaHcIiopTa A ropoaa. [Ipex e Bcero, 310
HKOJIOTMYHOCTb, 3aKITIOYAIOLIAsCS B a0COIIOTHOM OTCYTCTBHHU BPEIHBIX BHIOPOCOB B aTMochepy,
HaOJI01aeMblii B pe3yJibTaTe HAJMYMs MEHBIIETO Yucia JABHKUMBIX YacTell M MeXaHMYEeCKUX
niepesiady CHYKEHHBIM ypOBEHb IIyMa, HU3KUN YPOBEHb I0YKapo- U B3PHIBOOIIACHOCTH B CIIydae
aBapuH U TIp.

[TomumoO 3TOrO, y ANEKTPOTPAHCIOpTa €CTh M AKOHOMHYECKHE NpeuMyllecTBa. Tak, K
NpUMepY, pacXo/ibl Ha TOIUIMBO (HEPTHIO) Y SNIEKTPUUECKOro aBTo0yca B 5,5 pa3 MeHbIIIe, UeM y
TPaTUIIMOHHBIX aBTOOYCOB, OCHAICHHBIX JBHUTraTesieM BHyTpeHHero cropanus (/IBC).
OnekTpoOyC SIBISIETCS HOBBIM BHAOM IAaCCHXUPCKOIO TPAHCHOPTA, MPOXOASAIIMM OOJBIIYIO



YacTh CBOETO IYTH, KaK OOBIYHBIA Tpouieiidyc, a mocie OTCOeqUHEHUS OT KOHTAKTHOM CETH,
MPOJIOJDKAIOIINM JIBU)KEHHE, KaK aBTO0YC (JIEKTPOOYC), 38 CUET MOIYUYCHHUS SHEPTUH OT JINTUI-
VOHHBIX aKKyMYJISITOPOB.

B TexHuueckoM 0OCITyKMBaHMU 3JEKTPOOYCHI OOXOAATCS JEIIEeBle, YE€M AaHAJOIMYHbIe
aBroOycsl ¢ JIBC. I'maBHasg mpuuMHa — OTCYTCTBME JBMIaTessi BHYTPEHHENO CrOpaHMsi, 4TO
UCKIIFOYaeT HEOOXOIMMOCTh €ro OOCIy)KHBaHUs, MOTPEOHOCTh B 3aMeHe (WIBTPOB, Macia,
cBeuell BHYTPEHHETO Cropanusi. ¥ 31eKTpoOycoB Ooee BbICOKasl IEpBOHAYANIbHAs CTOMMOCTD, B
ommune ot aBToOycoB ¢ JIBC, omnako BBHUIy Ooiee HHU3KMX HKCIUTyaTallHOHHBIX PACXOJIOB,
BPEMEHHOM NIEPHOJ] OKYIIAEMOCTH Y HUX SIBJISIETCS COIIOCTABUMBIM.

DNEeKTPOTPAHCIIOPT OBIBACT Pa3HBIX BHUJOB, OH MOXKET OBITh IMACCAKUPCKUM (TPOILICHOYCHI,
TpaMBau M 3JEKTPOOYCHI), JIETKOBBIM (3JIEKTPOMOOHIIM), TPY30BBIM (CpeaHe U OOJbIIon
IPY30MOABEMHOCTH), PEIbCOBBIM (METPO, JIOKOMOTHUBBI M [Ip.), aBUa — 3TO OecCHIyMHbIC
CaMOJIEThl, OCHAIIEHHbIC JJIEKTPOJBUIATEISIMA WJIM Ha COJHEYHbIX Oartapesx. Mogenu
HEKOTOpPBIX M3 HHUX YK€ SBIAIOTCS JEHCTBYIOIIMMM, a HEKOTOpble — JIMIIb HA CTaJuu
TECTUPOBAHUSL.

Pa3nen 6. Hanomarepuajibl ¥ HAHOTEXHOJIOTHH.

CoBpeMeHHas TEHAECHLMS K MUHMATIOPU3ALMU [0Ka3aja, YTO BELIECTBO MOXKET UMETh
COBEpLIEHHO HOBBIE CBOMCTBA, €CIM B3SITh OYEHb MAJIEHBKYIO YacTHIly 3TOrO BELIECTBA.
Yactuner pazmepamu ot 1 10 100 HaHOMETpPOB OOBIYHO HA3BIBAIOT «HAHOYACTHIIAMUY. Tak,
HaIpUMep, OKa3aJloCh, YTO HAHOYACTHUI[BI HEKOTOPBIX MATEPUATIOB MMEIOT OYEHBb XOPOIIHE
KaTaIUTHYECKUe M  aJcopOLMOHHBIE CBoiWcTBa. [Ipyrne Mmarepuanbl MOKa3bIBAIOT
YAUBUTEIbHBIE ONTHYECKHE CBONCTBA, HAPUMEP, CBEPXTOHKHUE IIJIEHKM OPraHMYECKUX
MaTepHajoB NMPUMEHSIOT I MPOM3BOJCTBA COJMHEUHBbIX OaTapeil. Takue Oarapeu, XOTb U
00J1a1a10T CPAaBHUTENILHO HU3KOM KBAaHTOBOUM 3()(PEKTUBHOCTHIO, 3aTO OoJiee NEMIEBBI U MOTYT
OBbITh MEXaHWYEeCKHM TUOKMMHU. Yjaercs JOOUThCS B3aUMOJIEHCTBUS HMCKYCCTBEHHBIX
HAHOYACTHUI] C MPUPOJHBIMU OOBEKTAaMH HAHOPA3MEPOB — OelKaMu, HYKJIEHMHOBBIMHU
KUCIOTaMU W Jp. THIaTeIbHO OYMILEHHBIE HAHOYACTHIIBI MOTYT CAMOBBICTPAUBaThCS B
ONnpeAcnéHHble  CTPYKTyphl. Takas CTpyKTypa COAEPXKHUT CTPOrO  YHOPSJOUYEHHBIE
HaHOYACTUIIBI M TAaKXKe 3a4acTyro NMPOSBIsET HEOObIYHbIE CBOMCTBA.

HanooOBekTsl aensTcs Ha 3 OCHOBHBIX Kiacca: TPEXMEpPHBbIE YacCTHIIbI, MOJydaeMble
B3PBIBOM IPOBOJHUKOB, TUIa3MEHHBIM CHHTE30M, BOCCTAHOBIEHUEM TOHKHMX IUIEHOK W T. 1.;
JIByMEpHbIEe OOBEKThl — IJIEHKH, IOJydaeMble METOJaMH MOJIEKYJISIpPHOTO HacJIauBaHUS,
CVD, ALD, meTo1oM HOHHOTO HAcIaWBAaHUSA U T. [I.; OJHOMEPHBIE O0BEKTHl — BUCKEPHI, OTH
OOBEKThl TMOJYYarOTCsl METOJAOM MOJIEKYJISIPHOTO HaclauBaHUsS, BBEICHHEM BEIECTB B
HWIMHJIPUYECKHE MHUKPONOPHI U T. A. Takke CyIIecTBYIOT HaHOKOMIIO3UTBI — MaTepHalIbl,
MOJIyUEHHBbIE BBEJIEHWEM HAHOYACTHI B Kakue-nmuOo wmarpuipl. Ha naHHBII MOMEHT
OOIIMpHOE TPUMEHEHUE TMOIYYWI TOJBKO METOA MUKPOJIUTOrpaguu, MO3BOJISIOMINI
MOJy4aTh HA MOBEPXHOCTH MATPHIl IJIOCKHE OCTPOBKOBBIE OOBEKTHI pasmMepoM OT 50 HM,
IIpUMEHsieTcs OH B ayekTpoHuke; Meron CVD m ALD B OCHOBHOM MpHUMEHSETCS IS
CO3JaHMSI MUKPOHHBIX IIEHOK. [Ipoume MeToAbpl B OCHOBHOM MHCIOJB3YIOTCSI B HAay4HBIX
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nensix. B ocobeHHOCTH clieayeT OTMETUTh METOIbl HOHHOTO U MOJICKYJISIPHOTO HACTaUBAaHMS,
IIOCKOJIBKY C UX TIOMOIIIbIO BO3MOYKHO CO3/JaHUE pEAJIbHBIX MOHOCIIOEB.

OcoOBIif KJTacc COCTABJISIFOT OPTaHMYECKHE HAHOYACTHUIBI KAaK €CTECTBEHHOTO, TaK M
HCKYCCTBEHHOT'O ITPOUCXOKIACHHUS.

[Tockonbky MHOTME (U3MYECKHE W XMMHYECKHE CBOICTBAa HAHOYACTHUIL, B OTIUYHE OT
00BEMHBIX MaTEpUANIOB, CHJIBHO 3aBUCAT OT UX pa3Mepa, B MOCIETHUE TOJbI MPOSBISETCS
3HAYUTENIbHBII MHTEpPEC K METOJaM MU3MEPEHHs pa3MEepOB HAHOYACTHUIl B PACTBOpAX: aHAIM3
TPACKTOPUI HAHOYACTHUI], JMHAMHUYECKOE CBETOPACCESHUE, CEAUMEHTALMOHHBIN aHaIu3,
YIIBTPa3BYKOBBIE METO/IBI.

Pazgen 7. lanbHeiimee pasBuTie HH(POPMAUMOHHBIX TEXHOJIOT M.

IIpuopurernsivu HarpasiaeHusmMu pa3sutust KT B 1oirocpouHoi NepeneKTUBE SIBIISIOTCA:

IlepBoe - (dopmupoBaHHe COBpEMEHHOW WH(GOPMAIMOHHOH M TEICKOMMYHUKAIIMOHHOW
UHPPaACTPYKTYypbl, 00ECIIE€UeHNE BBICOKOTO YPOBHS €€ JIOCTYITHOCTH, MpEIOCTaBJICHUE Ha €€
OCHOBE KaUeCTBEHHBIX YCIIYT:

(dbopMupoBaHKEe eANHOTO HH(POPMAITOHHOTO ITPOCTPAHCTBA;

pa3BUTHE E€AMHOW CETH IJIEKTPOCBA3M CTpaHbl, B TOM YHCIIE CETEH CBSI3M TPETbEro U
MOCJIEAYIOIINX TOKOJICHUH;

obecriedeHre OKa3aHMsl YHHBEPCAIbHBIX YCIYr CBSi3M Ha Bceil Tepputopun Poccuiickoit
®denepannu, paclIipeHUe COCTaBa YHUBEPCATIBHBIX YCIIYT;

obecrieyeHre paino4acTOTHBIM PECYPCOM TIEPCIIEKTUBHBIX TEXHOJIOTHIA, B TOM YHCIIE 32 CUET
MPOBEJICHNSI KOHBEPCHU PAJMOYacTOTHOTO CHEKTpa, OOHOBIIEHME M Pa3BUTHE TPaXIaHCKUX
CIIyTHUKOBBIX CUCTEM CBSI3U M BELIAaHWs TOCYJapCTBEHHOI'O HA3HAYCHHUS,

nepexoJi K uppoBoMy TeJlepaIioBeIIaHHIo;

JMKBUAALMSA «IIM()POBOTO HEPABEHCTBA» MEKAY OTAEIBHBIMUA PETHOHAMM;

pa3BUTHE HHPPACTPYKTYPBHI LIMPOKOIIOIOCHOTO JOCTYTIA HA BCEH TEPPUTOPUU CTPAHBL;

co3laHMe Ha 0a3ze HAIMOHAIBHOTO oOleparopa IOYTOBOM CBSI3M  YHUBEPCAILHOIO
JIOTUCTUYECKOTO ¥ MH(OPMALIMOHHOTO OIIepaTopa;

BHEJIPEHUE €IMHON CHCTEMBI KOOPJMHATHO-BPEMEHHOI'O I HABUTALIIOHHOTO 00ECTIEYEHUs!.

Bropoe - noBbllieHre KayecTBa 00pa30BaHMsl, MEIUIIMHCKOTO OOCITY>KUBAHHUS, COLIUAIBbHON
3alIUThl HACEJIEHUs, COJICHCTBUE PA3BUTHUIO KYJIbTYpPbl U CPEJICTB MAacCOBOW HMH(pOpMalMM Ha
ocHoBe UKT: coneiicTBue moakimoueHHIO K ceTh VHTepHeT oOpa3oBaTelbHbIX YUpexkICHUH,
My3eeB, OOJIbHUIL, OMOIMOTEK U IPYTUX COLMAIbHO-3HAUMMBIX OpraHU3allni;

coelcTBHE BHEJPEHUIO JUCTAHIIUOHHOTO o0pa3oBaHus, JUCTAHIITUOHHOTO
KOHCYJIBTUPOBAHUSI U OOCTY)KMBaHUS TAI[MEHTOB; IPEIOCTAaBICHUE TIpakKJaHaM COLMAIBHBIX
ycayr ¢ ucnonb3oBanueM MKT.

Tperbe - oOecrieueHHe KOHKYPEHTOCIIOCOOHOCTM UM TEXHOJOTHMYECKOTO  Pa3BUTHUS
MHPOPMAIIMOHHO--KOMMYHHUKAIIHOHHBIX TEXHOJOTUH:

ctumysirpoBanue npuMmenenus KT oprannszanysMuy v rpaxiaHamu;

CO3JJaHME YCJIOBUH [UIS pPa3BUTHS KOHKYPEHTOCIOCOOHOM OTEUYEeCTBEHHOM WHIYCTPUU
MH(POPMAIIMOHHBIX U TEIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

pa3BUTHE MEXaHU3MOB BeHUypHOro ¢rHaHcupoBanus B cpepe UKT;
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CO3/JaHME TEXHOMAPKOB B Chepe BHICOKMX TEXHOJOTHIA;

COBEPIIICHCTBOBAHME 3aKOHOJATEIbCTBA WM TPABONPHMEHHUTEIILHON TMPAKTHKH B 00JIACTH
nucnoinb3oBanus UKT;

pa3BUTHE CUCTEMbBI PErMOHAILHON MH(OPMATU3AIHH.

UYerBepToe - moBbIleHHE 3(P()EKTUBHOCTH TOCYAApPCTBEHHOTO YIIPABICHHUS U MECTHOTO
CaMOYIPAaBJICHUs, B3aUMOJEHCTBUSL Tpa)KIaHCKOro oOlmiecTBa U OW3HEca € OpraHaMu
roCyJapCTBEHHOM BIJIACTH:

CO3/IAHHE «BJIEKTPOHHOIO MPABUTENIBCTBA», IPEIYCMATPUBAIOLIETO MOBBIIICHUE KA4eCTBA U
JIOCTYITHOCT  NPEIOCTABIIEMBIX T'OCYJIAPCTBEHHBIX YCIYI, VIPOIICHHE NPOUEAYpPhl U
COKpAIl[CHHE CPOKOB WX OKa3aHWs, TOBBIIICHUE OTKPHITOCTH HWH(OpMAIMUA O JIESTECITBHOCTH
OpraHoB rOCYIapCTBEHHOM BJIACTH;

obecrieueHne 3¢ PEKTHBHOTO MEKBEIOMCTBEHHOTO u MEXKPETHOHATTBHOTO
UHGOPMAIIMOHHOTO OOMEHa.

[IsToe - NOPOTHUBOAEHCTBHE  KCIIOJIB30BAHHIO IOTEHIMANAa HMH()DOPMAIMOHHBIX U
TEJIEKOMMYHUKALMOHHBIX TEXHOJIOTUI B LEJSAX Yrpo3bl HAalMOHAIBHBIM HHTepecaM Poccuw,
BKJTIOYast obecrieueHue 0e30macHOCTH (bYHKIIMOHHPOBAHHUS UH(POPMAIOHHO-
TEIIEKOMMYHUKAIITMOHHOW WH(PPACTPYKTYPbl W HH(OPMAIMOHHBIX M TEIICKOMMYHUKAIIHOHHBIX
CHUCTEM.

VHHOBAaIMOHHBIM BapuUaHT Pa3BUTUS IIPEyCMAaTPUBAECT YCKOPEHHOE pPa3BHTHE CEKTOpa 3a
CYET peaM3allid KOHKYPEHTHBIX MPEUMYILECTB POCCUICKON 3KOHOMUKH B TPAJIMLMOHHBIX
CEKTOpax, pa3BUTHsI HOBBIX HAYKOEMKHX CEKTOPOB U 3KOHOMHKH 3HAHUM.

[ToBbIIIEHHIO TEMIIOB POCTa B CEKTOpe MHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
OyzmeT crmocoOCTBOBaTh aKTHBHAS MOJEPHHU3AIMS €ro HHQPACTPYKTYphl, POCT CIpoca Ha
UH(OPMAIIMOHHBIE YCIYyTH, YBEJIMUYCHUE MTPEANPHHUMATENBCKON aKTHBHOCTH, PACIPOCTPaHEHUE
KOMITBIOTEPHOM IPAMOTHOCTH HACEJICHUS.

[Ipeanonaraercs pemeHue Caeayomux 3a1ay:

MoJepHHM3aLusl HMHQPACTPYKTyphl (enepalbHOW MOYTOBOM CBSA3M, IpErosararoien
PEKOHCTPYKIIMIO OOBEKTOB TMOYTOBOW CBSI3U, CO3/IaHUE MH(GPACTPYKTYPHI ISl MPEIOCTABICHUS
MOYTOBBIX, (PUHAHCOBBIX, POSHUYHBIX U TOCYIAPCTBEHHBIX YCIYT;

pa3BUTHE €OUHOW CETH DJEKTPOCBA3HM, B TOM UHCIE CETEH TPETHEro ITOKOJICHUS,
MO3BOJISIFOIIMX TIOB30BaThCsl BUACOTENE(OHHON CBS3BIO, BBICOKOCKOPOCTHBIM JIOCTYIIOM B
HHTepHeT, OCyIIeCTBISATh IPOCMOTP Ha MOOMIbHOM TenedoHe (pUIbMbI M TeTIePOrpaMMBbl, YTO
MIPUBJICYET JTOTIOJHUTENBHBIX KIIMEHTOB, TIOJIKJIFOUEHHBIX K CETSIM COTOBOU CBA3H;

pa3BuTHEe [U(POBOTO TENEPAAMOBEIIAHNS, TO3BOJIIOMIETO OOECIICUUTh YBEIUYCHUE
KOJIMYECTBAa M KAYECTBA NMPUHUMAEMbIX TEJIEBU3HOHHBIX MPOrPaMM, OPraHU30BaTh MOTYyYEHUE
WHTEPAKTUBHBIX YCIYT.

[To MHEHHIO SKCIIEPTOB, MOPSIOK Pa3BUTHS TOICEKTOPOB Oyner ciemyronmM. Ha Gasze
TEKYIMX WHBECTUIIMA M WHBECTHIMK ONMrpKaiimx jeT (B HampaBlieHuu kabenbHoro TB u
[IMPOKOIOJIOCHOTO  JIOCTYIA, 3aTeM YCIYr paclpoCTpaHEHHs, TPEOAONICHHS ITU(PPOBOTO
HEpaBEHCTBA MEXIYy pEruoHamMH, a Takke B HampaBieHuH cOopku pazmuuHoro MKT-
000opy/IoBaHus1) B TIEPBBIC 5-7 JIET ceKTopa OyayT pa3BUBAThCS POBHO ¢ HEKOTOPOW JTOMUHAHTOMN
TK, 3arem, nmocine cradbmnuzanun TK, mposBsiTcss MHBECTUITNH, cieiannabie B UT-cextop.



VIHHOBAIIMOHHBIN BapyuaHT pa3BUTHs oTpaciu npeamnonaraet k 2020 rogy poct od0bema yciyr
cBs13u 1o cpaBHeHuto ¢ 2007 rogom Gonee wem B 10 pa3 (B 2015 rogy no cpaBaenuto ¢ 2010
rogoM — B 2,6 pa3za, B 2020 roxy no cpaBuenuto ¢ 2015 rogom — B 2,7 pasza). [lotpebHOCTL B
JIOTIOJTHUTEITLHBIX MHBECTUIUSAX B OCHOBHOM KaIlUTaJl OrepaTopoB cBs3u 3a nepuoxa 2008-2020
TOJIbI OLIEHUBACTCS B 2,5 TPJIH. pyOIIeH.

O0beM peiHKa HHPOPMAIMOHHBIX TexHOoJorui K 2020 romy Bo3pacteT 1o cpaBHeHuto ¢ 2007
rogoM B 5,9 pas. Ilo cpaBHeHHIO ¢ HHEPIIMOHHBIM BapUaHTOM MpearoaratoTcs 0ojee BbICOKHE
TEMIIbl U3MEHEHHS CTPYKTYpbl B CTOPOHY COKpAIICHHWS JOJH AamnflapaTHBIX CPEICTB IPH
OJIHOBPEMEHHOM YBEJIMYCHUH JIOJIM PhIHKA MPOTPAMMHBIX CPEJICTB U phIHKa yciyr. Ilepexon Ha
(dbopMUpOBaHKE PHIHKOB MPOTPAMMHBIX MPOAYKTOB U MPEIOCTABICHUSI YCIYr OyAeT OCHOBHOM
TEHJICHIIMEH Pa3BUTHUS MH(OPMALIMOHHBIX TEXHOIOTUHN U HE MOTPEOYET CePhe3HBIX KATUTATBHBIX
BIIOKCHHI B 3JIaHUs U 00OpymoBaHue. Pemraroriee 3HaueHne Oy/leT NMETh Pa3BUTHE BBICOKOTO
00pa3zoBaTEILHOTO YPOBHSI TPasKAaH.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA
B pamkax oOpa3oBaTesIbHBIX TEXHOJOIMH IpeaycMaTpUBAeTCS MHCIOJIb30BaHUE B
y4eOHOM TMpOLIeCCe KIACCHYECKHX, AKTHBHBIX M WHTEPAKTUBHBIX (OpPM TPOBEICHHUS
3aHATUNA. YKa3aHHbIE IOJXOJbl B COYETAaHUM C BHEAYJUTOPHOW pabOTON NpU3BaHbI
dbopmupoBaTh 3HAHMUS W TPOQecCHOHATbHBIE HABBHIKM Yy oOydaromuxcsia. B kypce
UCIOJIb3YETCsl METOJ MPOOIEMHOTI0 U3JI0KEHUS MaTepHaa.

6. OHEHOYHBIE CPEACTBA JUJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXXYTOYHOMN ATTECTAIIMU 11O UTOTAM
OCBOEHMUA JMCIMITIJIMHBI 1 YYEBHO-METOJANYECKOE
OBECIEYEHUE CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB

B kagectBe camocTOSITENbHON pPAa0OTHI MO OTAENIBHBIM pa3iesaM JUCIUILINHBI
CTYJEHTY BbIIalOTCS TEMBI JUIsl peepaToB.

Tembl 111 CaMOCTOATEIBLHOI0 U3YYCHHS:
[TorpeGHOCTH yesioBeUeCTBa B SHEPTUH.
OcCHOBHBIE UICTOYHHMKH 3HEPTUHU, UCTIOIb3YEMOMN YEIOBEUECTBOM.
B0300HOBIIsIEMBIE HICTOUHUKHU HEPTUH.
[Tpuniun paboThl BOAOPOAHBIX TOIUIMBHBIX 3JIEMEHTOB.
®u3NYeCcKuil TPUHINI CBEPXITPOBOJIUMOCTH.
IlepcnekTHBHBIE TPEUMYIIECTBA IPUMEHEHUS AIEKTPOTPAHCIIOPTA.
MeTo1p1 U3rOTOBIEHUSI HAHOOOBEKTOB.
OCHOBHBIE HANIPaBJIEHUS PA3BUTHS HAHOTEXHOJIOT .

©ooN R WNRE

Brnusguue I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTHUI Ha COBPCMCHHYIO JKU3Hb YCJIOBCUCCTBA.

BOITPOCHI K 3AYETY:
B yem ornnuune GpyHnaMeHTaIbHON HAYKH OT MPUKIATHON?
HazoBute ocHOBHBIE 3a/1aui (yHIAMEHTAIBHOM HAYKH.
KakoBbl OCHOBHBIE TPU3HAKU (PYHIAMEHTAIBHOCTH HAyYHBIX UCCIIETOBAHMI?

PonPRE

[To xakuM TpUYUHAM HEOOXOAUMO MOAAEPKUBATH PYHIAMEHTAIbHBIE UCCIIETOBAHUS?
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KakoBa moTpeOHOCTh uenoBedYecTBa B DHEPTHH i COATAHCHPOBAHHOTO PAa3BUTHS
BCEX CTpaH mupa?

Kak Mmoxxet usmeHutbes noTpedHocts B s3uepruu k 2020 roay?

3a cueT KakuX BHUJOB PECYpCOB OOECIEUMBAIOTCS COBPEMEHHBIE SHEPreTHYECKHe
MOTPEeOHOCTH YeJIoBeUecTBa?

KakoBa HepaBHOMEPHOCTb pACIpPEACIICHUS] HHEPreTUYECKUX PECYPCOB MEXKIY
cTpaHaMu Mupa?

Jlist gero Obuia co3mpana opraam3anus OITEK?

HazoBuTe 0CHOBHBIC BO3POHOBIISIEMbIC UCTOYHUKH YHEPTHH.

I'e enecooOpa3HO UCTIONB30BATH THIPOIHEPTETHKY?

B uem npuHIMNHMAIbBHOE OTJIMYKE BOJOPOAHBIX TOIUIMBHBIX 3JEMEHTOB OT JPYTUX
HMCTOYHUKOB SHEPTrUn?

Hcropus co3ganus BOAOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB.

HazoBute 0CHOBHBIE BU/IbI BOJIOPOJHBIX TOIUIMBHBIX 3JIEMEHTOB.

B kakux oOnacTsX Haykd M TEXHUKM HauOoliee MEePCHEKTUBHO IPUMEHEHHE
TEXHOJIOTHI CBEPXIIPOBOAUMOCTU?

B yem cocTout (pm3HUECKUii CMBICT SIBJICHHUS BEPXITIPOBOIUMOCTH?

[lepcniekTHBBI MPUMEHEHHS CBEPXIIPOBOISIINX MArHUTOB.

KaxoBbl 5xOHOMHYECKHE PEUMYILIECTBA 3JIEKTpOTpaHcnopTa?

KaxoBbl 3K0JI0THYECKHE IPEUMYILIECTBA dJIEKTpOTpaHcHopTa?

[lepcriekTHBBI THOPUAHBIX TPAHCIIOPTHBIX CPECTB.

HazoBuTe ocHOBHBIE KJIaCChl HAHOOOBEKTOB.

Ecte nu ornnuve ¢u3NyYecKuX CBONCTB HAHOYACTUI[ OT MAaKpPOUYACTHI[ TOTO K€
BellecTBa?

HazoBuTe 0CHOBHBIE HANpaBJICHUS PA3BUTHI HAHOTEXHOJIOTHA.

Kakue MeToapl M3rOTOBICHHS] HAHOYACTHUI Han0oJiee TePCIIEKTUBHBI?

HazoBuTe 0CHOBHBIE HaNpaBICHUS Pa3BUTHUSI HHPOPMAIIMOHHBIX TEXHOJIOTHI.

Kak ¢ momombto HMHPOPMAIMOHHBIX TEXHOJIOTHH MOXHO TOBBICUTH KadeCTBO
o0pa3oBaHMsl, MEIUIIMHCKOTO OOCITY>KWBaHHWS, COLMAIbHOW 3allUThl M pa3BUTHE
KynbTypsl B Poccniickoit @enepaunn?

B yem Moryr momouyb HH(QOpPMAIIMOHHBIE TEXHOJOTMH B JI€Jie TIOBBIIICHUS
3¢ (HEeKTUBHOCTH TOCYAAPCTBEHHOTO YIIPaBIECHUs?

Kakumu merogamu MOXKHO TIOBBICUTH TEMIIBI pOCTa B CEKTOpe WH(MOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUNA?

7. YHEBHO-METOJUWYECKOE U HTHO®OOPMAIIMOHHOE
OBECIIEYEHUE JUCHHUIIJINHBI
Bbuoaunorexa Bal'y

a) OCHOBHAs JIUTEepaTypa:
1. DneMeHTapHOE BBEJIEHHE B TEOPHUIO HAHOCHUCTEM: ydeOHoe mocolOue JUIsi BY30B IIO

HaIpaBJIeHUAM "DJIEKTPOHUKA U HaHOZJIEKTPOHUKA" 1 "HaHOTEXHOIOIrMM U MUKPOCUCTEMHAS
texauka"/ C. FO. [laBeinoB, A. A. Jlebenes, O. B. [Tocpennuk. - U3a. 2-e, nepepad. u gom.. -
Cankr-IlerepOypr: Jlanbs, 2014. - 191 c. : wn.. - (YueOHuku ans By3oB. CrnenuanbHas
JUTEpaTypa)



— Pexxum gocryma: http://e.lanbook.com/books/element.php?pll_id=44757
2. OCHOBBI TEXHOJOTMU TPOU3BOJACTBA (B MAIIMHOCTPOCHUH): ydeOHOoe mocobme/ 0. A.

OpsoB [u np.]; Biagumupckuili rocyaapcTBEHHBIM YHUBEPCUTET HUMEHHM AJleKcaHIpa
I'puropseBuva u Hukonas I'puropseBuua CtoneroBbix (Bal'V). - Bmagumup: Bragumupckuit
rOCyIapCTBEHHBIH  yHUBEpCHUTET uMeHu Auekcanapa ['puroppeBuua u  Huxomas
I'puropseBuya CroneroBeix (Bal'V), 2015

— Pexxum goctymna: http://e.lib.visu.ru/handle/123456789/4309

3. HaHOMaTepI/IaJILI N HAaHOTCXHOJIOTHH: y‘-Ie6HI/IK JUIA BBICHINX TCEXHHUYCCKUX yT-Ie6HLIX

3aBenenuii/ B. A. borycmaes [u mp.]; mox oomr. pen. B. A. Borycnaesa. - 3anopoxbe: "MoTtop
Cuu", 2014

0) J0oMOTHUTEIbHAS JIUTEpaTypa:

1. B.H. bamkuH DKOJOTHYECKHE PUCKU: PacueT, YIpaBlieHue, CTpaxoBaHue: YueOHoe
nocobue / B.H. bamkun. — M.: Beiciias mikosna, 2012

2. AHAJIU3 OLleHKH PHCKOB MPOU3BOJACTBEHHOI 1esITeIbHOCTH. [ DJIEKTPOHHBIH pecypc]
Yue6noe nmocobue / ILI1. Kykun, B.H. lllnsixos, H.JI. ITonomapes, H.!. Cepatok. — M.:
Abpuc, 2012

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

3. MactprokoB b.C. OnacHbie CUTyallny TEXHOTCHHOTO XapaKkTepa 1 3aluTa OT HHX.
VYuebnuk st By30B / b.C. Mactprokos - M.: Akagemusi, 2009. - 320 c.: ui.

B) NporpaMMHoe o0ecneuyenne u VHTepHeT-pecypcbl:  3aKOHOJATEIbHO-TIPABOBAs
AJIEKTPOHHO-TIOMCKOBast 0a3a Mo 0e30IMacHOCTU KHU3HENEATENbHOCTH, JIEKTPOHHBIE BEPCUU
y4eOHUKOB, MMOCOOMH, METOJMUYECKUX pa3paboTOK, yKa3aHUN W pEeKOMEHIAalUi IO BCeM
BUJaM yueOHOI paboThl, MPeTyCMOTPEHHBIX BY30BCKOW paboueil mporpaMmoi, HaxoasaIuecs
B CBOOOJTHOM JIOCTYIIE JIsi CTY/IEHTOB, OOyYaroIuXcs B By3e, IpOrpaMMHOe oOecrieueHue 1
WuTepHeT-pecypehl: cripaBoyHas 0a3a HOpMaTHBHBIX JOKyMeHTOB CaHkT-IleTrepOyprckoro
HAyYHO-UCCIIEI0OBATENBCKOTIO MHCTUTYTA OXpaHbl Tpyaa B UHTEpHETE
http://www.niiot.ru/doc/catalogue/doc arc.htm

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI.

JlekuMOHHBI Kypc AUCHUIUIMHBI «VHHOBAlIMOHHBIE TEXHOJIOTMMY MPEANOJIaraeT
o0s3aTenpHOE  HANIW4YWEe B JICKIIMOHHOW  ay[IUTOPUU  TMPOEKTOpa,  HEoO0XOIuM
CTMIENMATM3UPOBAHHBIN YYEOHBIM KJIACC ISl TPOBEIACHUS KOMITBIOTEPHOTO KOHTPOJIS TIO
KYpCy, OCHAIIEHHBIN COBPEMEHHOW KOMIBIOTEPHON TEXHUKOH, HEOOXOIMMBIM MPOTPAMMHBIM
obecrieueHreM, DJIGKTPOHHBIMH  YYEOHBIMU TIOCOOMSMH, 3aKOHOIATEIPHO TPABOBOM
MMOMCKOBOM CHCTEMOM; CHEUUATIU3UPOBAHHAS AyJAUTOPUS JIA TPOBEACHUS MPE3EHTAUMN
CTyJIEHYECKHX paboT, OCHAIIIEHHAs ayAHOBU3YyalbHOW TEXHUKOM.


http://e.lanbook.com/books/element.php?pl1_id=44757
http://www.niiot.ru/doc/catalogue/doc_arc.htm
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