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1. OEJX OCBOEHMSA JUCIIAIIJIMHBI.

Heab aumcuumnjuubl: (opMupoBaHue oO0meH MpohecCHOHATBHOW KyJIbTYpPbI, MO
KOTOPOM IIOHMMAEeTCsi CIOCOOHOCTh MOJTrOTOBJIEHHOIO CIELHAJUCTa HCIOJIb30BaTh B
npoeCCHOHATILHON JIEeATENFHOCTH TNPHOOPETECHHYIO COBOKYIMHOCTh 3HAHMW, YMEHHHA U
HaBBIKOB B CCBOEH NMPO(heCcCHOHAIbHON JesTEeIbHOCTH.

OCHOBHOMH 1eJBI0 00pa30BaHUA MO AucHUIIMHE «[lepcreKkTHBBl pa3BUTHSA TEXHUKU
U TEXHOJIOTUM» SBJIETCS OCBOEHUE CUCTEMBI 3HAHUH, TO3BOJISIIOIINX

- OPHUEHTHPOBATHCS B IIEPCHEKTUBAX PA3BUTUS TEXHUKM M TEXHOJOTHMHU 3alIUThI
YeJI0BEKAa U MPUPOJHON CPEIbl OT ONIACHOCTEN TEXHOTEHHOT'O U IPUPOIHOIO XapaKTepa;

- OPHEHTHUPOBAThCS B OCHOBHBIX METOJIaX M CHUCTeMax oOecredeHHus TeXHOC(epHOi
0€30MacHOCTH, OOOCHOBAaHHO BBIOMPATh W3BECTHHIE YCTPOWCTBA, CUCTEMBI U METOJbI
3alllUThl YEJIOBEKA U IIPUPOIHOMN CPENbl OT ONMACHOCTEN;

- OPUEHTHUPOBATHCS B OCHOBHBIX ITPOOIeMax TeXHOCHEPHOH Oe30MaCHOCTH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO.

VueOnast pucumruinHa «llepcriekTHBBI  Pa3BUTHSL TEXHUKM M TEXHOJIOTHH» -
JHMCLUILINHA, KOTOPast SIBIISICTCS COCTABIIAIONICH (eiepaibHOro 00pa3oBaTeIbHOTO CTaHAapTa
HanpasieHuss 20.03.01 «TexHocdepHas 0Oe30macHOCTb» MEPBOIO YPOBHS  BBICIIETO
oOpa3oBaHus (OakanaBpuar).

3. KOMIIETEHIIMHX OBYYAIOLIETI'OCS, ®OPMUPYEMBIE
B PE3YJIBTATE OCBOEHUA JUCHUITJINHBI

OCHOBHBIMH 0000IIEHHBIMH 321a4aMH (KOMIETEHIUSIMH) AUCHHILIHHBI SIBJISTIOTCS S

CHOCOOHOCTh YYUTHIBATH COBPEMEHHbBIEC TEHACHIIMU PA3BUTHS TEXHUKH M TEXHOIIOTUN B
obnactu obecrieueHus TeXHOCHEpPHON 0e30MacHOCTH, U3MEPUTETHHOW M BBIYMCIUTEIHLHON
TEeXHHUKH, HH(OPMAIIMOHHBIX TEXHOJIOTUN B cBoell npodeccuonansHoit nestensuoctu (OITK-
1).

B pesynmbrare oOCBOEHHS IUCHMIUIMHBI OOYYArOUIUHCS OJDKEH JEeMOHCTPHPOBATH
CJIEYIOIINE PE3YIbTaThl 00pa30BaAHUS:

1) 3HaTh: OCHOBHbIC HAITPABICHHS Pa3BUTHS HAYKA U TEXHHUKH.

2) YMeTh: OpPHUEHTHPOBATHCS B TEPCICKTHBAX PAa3BUTUS TEXHUKA W TEXHOJOTHU
3allUTHl YEIOBEKa U MIPUPOIHOMN Cpelibl OT OMACHOCTEM TEXHOTEHHOTO U MPUPOJIHOTO
XapakTepa, 0OOOCHOBAaHHO BBIOMPATh HM3BECTHBIC YCTPOMCTBA, CUCTEMBI M METObI
3allUThl YeJIOBEKA U MPUPOHON CPe/Ibl OT OMACHOCTEM.

3) Buaagerb: KylbTypoil 0E30MaCHOCTH M PHUCK-OPHEHTHPOBAHHBIM MBIIIICHUEM, MPH
KOTOPOM  BONPOCHI ~ O€30MAaCHOCTH W COXPAHCHUS  OKpYXKAlomed  Cpeabl
paccMaTpUBAIOTCS B KAYECTBE BAKHEUIITUX IPUOPUTETOB B )KU3HU U JICSITEIIBHOCTH.



4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4€THHIX equHUIIbI, 108 yacos.

Buner yae6HOU paboTHl, BKIOUYAS DopMbI
CaMOCTOATENbHYI paboTy Ob6bpeMm TEeKyIero
CTYJEHTOB y4eOHOi KOHTPOJs
s U TPYILOEMKOCTh (B uacax) paboTsl, yCIEBAaeMOCT
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z (no
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1 | IlepcrieKTUBBHI 51 2 2 8 2/50
pa3BUTHA
byHIaMeHTaIbHBIX
HayK
2 | Duepreruueckue |5 3 | 3 3 12 3/50
notpebHOCTH
YeJI0BEeYECTBA
3 | Bonoponuas 5/ 5 2 2 8 2/50 1 peliTuHT-
SHEpPreTHUKa. KOHTDOJIb
TonnuBHbIE
3JIEMEHTHI
4 | CgepxnpoBoaumo |5| 7 2 2 8 2/50 2 pedTHUHT-
CTh KOHTPOJIb
5 | DaexktpoTpancmop | 5|13 | 3 3 12 3/50
T M TUOPUTHEIE
BHUJBI TPAHCIIOpPTA
6 | Hanomarepuansl, | 5|15 | 3 3 12 3/50
HAaHOTEXHOJOTHUU
7 | JanpHelimee 5(17| 3 3 12 3/50 3 pediTunr-
pasBuTHe KOHTPOJIb
UHPOpPMaIHOHHBIX
TEXHOJOT UM
Bcero 18 18 72 18/50 3a4geT

ConepmaHHe JUCHUIUIMHBL  ONPEACIIACTCA TMOCICAHUMU HY6J'H/IK3HI/I$IMI/I B HAY4YHbIX H
HaYYHO-TIOITYJIAPHBIX U3JaHUAX, 4 TAKKE B I/IHTepHeT-HY6J'II/IKaHI/I$[X.

Pazgen 1. IlepcnekTuBbl pa3BuTHS (PyHAAMEHTAJIBHBIX HAYK.



dyHaaMeHTAIbHAsI HAyKa — 00JacTh MO3HAHUS, MOJpPa3yMEBaloOIasi TEOPETHUECKUE U
AKCIIEPUMEHTAIbHBIE HAy4YHbBIE MCCIIEOBAHMS OCHOBOIIOJIAraroIuX SIBICHUNA (B TOM YHUCIE U
YMOITOCTHI'A€MBIX) U MMOUCK3aKOHOMEPHOCTEH, PYKOBOSIIMX UMH U OTBETCTBEHHBIX 3a (hopMmy,
CTPOEHHE, COCTaB, CTPYKTYPY M CBOWCTBA, NMPOTEKAaHHE IPOLIECCOB, OOYCIOBICHHBIX UMHU; —
3aTparuBaeT 0a30Bble MPHUHLUIBI OOJNBIIMHCTBA TyMAaHUTapHBIX W ECTECTBEHHOHAYYHBIX
JUCLUIUIMH, — CIYXUT PAaCHIMPEHUIO TEOPETUYECKHUX, KOHLIENTYAIbHBIX IMPEICTaBICHUMN, B
YaCTHOCTU — JIETePMUHALIMU HJIe0- U (PopMOOOpa3yroIiell CYIIHOCTH MpeIMeTa UX U3Y4eHHs,
— MHpPO3/IaHHs KaK TAKOBOI'O BO BCEX €TO MPOSBICHUSX.

B 3agaun QyHnaMeHTanpHOM HayKd HE BXOJUT CKOpas W HENPEMEHHas MPaKTHYecKas

peanm3anus (TeM He MEeHee, MEPCHEKTUBHO — 3IUCTOMOJIOTHUYECKHU 11E1eCO00pa3Hble), B 4YEM U
COCTOUT KOPEHHOE OTIMYMe €€ OT YTHIMTApHOH TEOPETUUECKOM WM MPHUKIaJHOM HayKH,
ABJISIFOILIMXCS. TAaKOBBIMM M IO OTHOUIEHUIO K Hel. OJHaKko pe3ynbTaThl (yHAAMEHTaIbHBIX
M3bICKaHUM HAXOST U aKTyaJlbHOE MPUMEHEHHUE, MOCTOSIHHO KOPPEKTUPYIOT pa3BUTHE JIIOOOI
JMCLMILUIMHBL, YTO BOOOIIE HEMBICIUMO 0€3 pa3BUTHS (PyHIaAMEHTaNIbHBIX €€ pa3esioB — JIIOObIe
OTKPBITUSI M TEXHOJIOTUU HENPEMEHHO OMMPAIOTCS Ha MOJOXKEHHs (YyHIaMEHTAILHON HayKH IO
OIIPEIEIICHHUIO, a B CIIy4ae MPOTHUBOPEUHS C KOHBEHIIMOHAILHBIMU MPEJICTABICHUSIMU, HE TOJIBKO
CTUMYJIUPYIOT MOJM(UKAIIMN TAaKOBBIX, HO ¥ HYKIAIOTCS B (DYHIAMEHTAIBHBIX HCCIICJOBAHUSIX
JUIS1 TIOJIHOLIEHHOT'O TIOHMMAaHUsI IIPOLIECCOB U MEXaHMU3MOB, JISKAIUX B OCHOBE TOI'O WJIM UHOTO
(eHoMeHa, — JaibHEHIIEro COBEpPIICHCTBOBAHMS METO/A WM IpUHIMNA. TpaJuiuoHHO
(byHIaMeHTaIbHBIE HCCIIEIOBAHUSI COOTHOCUMBI OBLIM C €CTECTBO3HAHMEM, B TO K€ BpeMs BCE
(GopMbI HAYYHOrO TO3HAHMS OIUPAIOTCA HAa CUCTEMbI OOOOIIEHHM, SBISIOMIMXCS UX OCHOBOM;
TakUM 00pa3oM M BCe TyMaHHMTapHblE HayKH OOJaJaroT WM CTpeMsATcs o0najaTh armaparom,
CIOCOOHBIM OXBaTUTh U C(HOPMYIMPOBATH 00IME (PyHIaMEHTAIbHbIE TPUHIIUIIBI UCCIIEA0BAHMN
U METOJbl MX HUCTONKOBaHUSA. K OCHOBHBIM (QYHKUMSAM (QYHIaMEHTAIBHBIX HCCIIEIOBAHUI
OTHOCHUTCSI — TI03HABaTeNbHAasl, HEMOCPEACTBEHHON 3aaueil sBIsieTCsl MOy4YeHHe KOHKPETHBIX
NPEJICTaBICHUH O 3aKOHaX MPHUPOJBL, KOTOpbIe O0O0NaAal0T XapakTepHOM OOLIHOCTBIO U
cTabmiIbHOCTEI0. K OCHOBHBIM NpU3HAaKaM (YHIAMEHTAIBHOCTH OTHOCST: KOHIENTYalbHYIO
YHUBEPCAIBHOCTb U POCTPAHCTBEHHO-BPEMEHHYIO OOIIHOCTE. TeM He MeHee, 3TO He M03BOJISIET
clienarh BbIBOJI, YTO OTIMUYMUTEIBHOW OCOOCHHOCTBIO (DYHIaMEHTAILHOCTH SIBJISICTCS] OTCYTCTBHE
NPaKTUYECKON NPUMEHMMOCTH, IIOCKOJIBKY B Hpoliecce pelieHus (pyHAaMeHTaIbHBIX MpooieM
3aKOHOMEPHO OTKPBIBAIOTCSI HOBBIE BO3MOXKHOCTH M METO/IbI PEILICHNS TPAKTUYECKUX 3a7aY.

CaMbIM  SpKHM  NPUMEPOM,  WJUIIOCTPUPYIOIIUM  XapakKTepHble  OCOOEHHOCTH
byHIaMeHTaIbHON HayKH, KOHEYHO, MOKET CIYKUTh UCTOPUS UCCIEIOBAaHUM, CBA3aHHBIX CO
CTPOCHHEM MAaTEPHH, B YACTHOCTH — CTPOEHUS aTOMa, IPAKTHUYECKYIO pPEeATN3alui0 KOTOPhIE
HaluM, 0e3 MpeyBeIMYeHMs, TOJBKO Yepe3 COTHU JIET TOCHe 3apOoXkIEHHUS HadalbHBIX
IpeJCTaBICHUN aTOMU3Ma, U Yepe3 JECSITKH — Mociae 0QpOpPMIICHHUS TEOPHH CTPOCHHUS aToMa.

B xaxnoii obiactu 3HaHMI HaOmronaeTcs MOAOOHBIM mpolecc, KOrjga OT MEepBUYHOTO
HIMIIUPUUECKOr0 CcyOcTpara, uepe3 TUIIOTe3Yy, OJKCIEPUMEHT U TEOPETUYECKOe €ro
OCMBICIIEHHE, MPU COOTBETCTBYIOIIEM HMX PAa3BUTHUU W PACIIMPEHHH, COBEPIICHCTBOBAHUU
METOJIOJIOTUH, HayKa MPUXOJUT K ONPENeNEHHBIM IOCTyJlaTaM, CIOCOOCTBYIOIIMM,
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HalpUMep, TOUCKY U (OPMUPOBAHUIO KOJWYECTBEHHO BBIPAKEHHBIX TOJIOKEHUH,
SABJISIOIINXCS TEOPETUUECKOW OCHOBOM U JIJIS TAJIBHEMIINX TEOPETUUYECKUX K€ UCCIICIOBAHUM,
U it GOPMUPOBAHUS 33]1a4 MPUKIIATHON HAYKH.

CoBepIICHCTBOBAaHUE  WHCTPYMEHTAJIBLHOH  0a3bl, KakK TCOPETUYECKOW, TaK U
SKCTIIEPUMEHTAIBHONW, — MPAKTUYECKOM, CIYKHUT (B KOPPEKTHBIX YCIOBHUAX peaM3aIlvu),
COBEPIIICHCTBOBAHUIO MeToNa. 10 ecTh Jirobas (yHAaMeHTanbHas IUCHIUILIMHA MU JIF000e
MIPUKJIATHOE HAMpPAaBJICHUE, CIIOCOOHBI, B ONPEACIIEHHON CTENEeHHU, B3aMMHO y4acTBOBAaTh B
pa3BUTUM TIOHMMAHUS W PEHICHUS MX CAMOCTOSTENBHBIX, HO W OOIIMX 3a/a4: MPUKIIAIHAS
HayKa paclIMpseT BO3MOXHOCTH UCCIIEA0BATEILCKOTO HHCTPYMEHTAPUS, KaK IPAKTUYECKOTO,
TaK U TEOPETHYECKOTO, PyHIaMEHTAILHON HAYKH, KOTOpas, B CBOIO OYepe/b, Pe3yJbTaTaMH
CBOMX HCCJIENOBAaHMM, MPEAOCTABIAECT TEOPETUUECKUI UHCTPYMEHT U OCHOBY I Pa3BUTHUS
MPUKJIAJHON 0 COOTBETCTBYIOLIEH TeMAaTHKE. B 3TOM KpoeTcsi 0JlHa U3 OCHOBHBIX NMPUYHH
HEOOXOUMOCTU MOAJECPKKH (DyHIaMEHTAIbHON HayKH, KOTOpas Kak MpPaBUJIO HE O0iagaeT
BO3MOKHOCTSIMU CaMO(HUHAHCUPOBAHUS.

Paznen 2. 3HepFeTI/I'IGCKI/Ie l'lOTpeﬁl-IOCTI/I YyeJjao0BeUIeCTBA.

Cpenun MuUPOBBIX MpoOiieM B HOCIAEIHUE TOAbI OJHOM U3 BaXHEHIIUX SBISETCS
sHepreTuueckas mnpoOiema. YenoBeuecTBy i COAJaHCUPOBAHHOTO 3KOHOMUYECKOTO
pPa3BUTHUS BCEX CTPAH MHpa HE XBAaTaeT NPUMEPHO 5-6 KPATHOIO KOJIMYECTBA DHEPIUU I10
OTHOLIEHUIO K HbIHE IPOM3BOAUMON. OUYEBUAHBIM SIBIISETCS, YTO U1 3KOHOMHUYECKOIO pOCTa
HEoO0X0omuMO  (pOpCHPOBAHO, OIMEPENKAOIIMMHU TEMIIaMH  pa3BHBAaTh JHEpPreTuky. Ha
IPOTSHKEHUM nociaenaHed derBepTd 20 cToneTHs NPOLEHT IOJOBOIO MPUPOCTa BaJIOBOIO
IOPOAYKTa NPAKTUYECKH BO BCeX 0€3 HCKIIOUEHMs] Pa3BUTBIX CTPaHAX COMPOBOXKAAJICS
IPUMEPHO TaKUM >K€ IPOLEHTOM HPUPOCTa MOTPeOJIEHUs] MEPBUYHBIX SHEPreTUYECKUX
pecypcos. Ilorpebnenue sHeprun Bo Bcex CTpaHaxX MHpa HEYKIOHHO pacTeT. [lo mpornozam
MupoBoii 3HepreTuyeckoil KoH(pepeHIHMH, NoTpeOHOCTh B 3Hepruu Kk 2020 r. MOXeT
yBenuuuTcs emie Ha 75%. TeMrbl pocta 3HEPronoTpedseHus, TakkKe, MOAPOOHO U3YHAIUCh
MexnyHapoAHBIM MHCTUTYTOM MPHUKJIAJHOTO cucTeMHOro aHanuza (JlakcenOypr, ABcTpus).
Ha ocHoBaHuMM mnpoBeneHHOTro aHaiu3a ObulM pa3paboTaHbl JBa OCHOBHBIX CILIEHapHs
noTpeOyeHusl SHepruu B OyIylIeM MHpE — «BBICOKHN» U «HU3KUN». COrjacHO HEepBOMY,
pacxoq »SHepruu OyJneT eXerogHo yBeJIuuuBaThcs Ha 2,7%, TOorza Kak BTOpOH
npenycmarpuBaer — 1,8%. Ho maxke mpu Takux Temmnax NpHOIM3UTENBHO Yepe3 CTO JIeT
MHUPOBOE NOTpediieHNe SHEpruU Bo3pacTeT 6osee ueM B 10 pas.

W3BecTHbIi yueHbll — o9konor JI. bpykc ckaszam: «be3 odHeprum HEBO3MOXKHO
CYyILIIECTBOBaHHE (U3NYECKOTO MHUpA, a pa3 3TO TaK, TO Mbl HE MOXXEM IMPEICTaBUTH cede
pa3BuTHs 0€3 M3MEHEHHUs MacIITadOB WM XapaKTepa SHEPreTH4YeCKHX MOTOKOB». BypHO
pa3BUBaIOIAsACd MHpOBas HKOHOMHKAa TpeOyeT Bce OOJNBIIMX SHEPreTHYecKux 3arpart,
HENPEPBIBHOTO POCTa HHEPrOBOOPYKEHHOCTH XO3sIIiCTBa CTpaH MHUpA, MOBBIIMICHHUE J0JIH
MEXaHM3allMM M aBTOMAaTM3allUM IPOU3BOJACTBA. B Hacrosiiee BpeMs SHEPreTH4ecKHe
NOTpeOHOCTH  4YejoBedecTBa OOECHEeuMBAIOTCSI B OCHOBHOM 3a CUeT TpeX BHUJIOB
HHEPropeCypCcoB:  OPraHMYECKOro TOIUIMBA, BOABI M  aroMHoro sdanapa. OpHaxo,
JOMHMHHPYIOIUM HCTOYHUKOM DHEPIMM I10- NPEKHEMY OCTAETCS HCKONAEMOE TOILIUBO.
OHeprus BOJbI U aTOMHAsl SHEPrusi HCIOJIb3YIOTCS YEIOBEKOM IIOC]e NpEeBpallleHusi ee B
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IIEKTPUYECKYIO SHEPTHUI0. B ToXe BpeMsl, 3HAaUNTEIbHOE KOJIMUECTBO SHEPTUH, 3aAKIIFOUEHHON
B OPraHM4YE€CKOM TOIUIMBE, MCIIOJIb3YETCSl B BUJE TEIUIOBOM M TOJBKO YacTh €€ MpEeBpaIlaeTcs
B JIEKTPUYECKYIO SHEPTHI0. 3a CUET CHKUTaHMs TOIUIMBA B HACTOSIIEE BPEMS IPOU3BOIAUTCS
10 90% sueprun. IIpu 3T0M, B IPOMBIIIJIEHHO Pa3BUTHIX CTpaHaX HE(PTh U HEYTEHIPOLYKTHI
UCIOJB3YIOTCS B OCHOBHOM KaK TpaHCIOPTHOE TOIUIMBO. ['mapopecypcbl B MHPOBOM
MmaciTade, 00eCceunBaloT MOJIyYeHHe OKOJIO 5 — 6% 3IeKTpOIHEpruy, aTOMHAs YHEPreTUKa
naet 17 — 18% snextposnepruu. TpaaulinOHHBIE YHEPTrOPECYPCHI, YToJib, HE(PTh, MPUPOAHBII
ra3 sIBJISIIOTCS UcuepriaeMbIMH pecypcaMi. 1o moacueram crnennaaucToB, IpU COBPEMEHHBIX
o0BemMax sHepronoTpeOIcHMs pa3BeIaHHbIX 3aIMacoB TOILIMBA Ha 3emiie XBaTUT Ha 150 ner, B
yacTHOCTH Hedptu — Ha 35 jer, mpupoaHoro raza — Ha 50 , yrig - Ha 425 ner. OpHako
pelaromiee BIMSIHUE Ha 00beM J0ObIYM TOIIMBA OKA3bIBAET CETOJHS MOCTOSHHO PACTYIIUI
CIpoc U IeHOoBas noiuTuka. llpu GopMUpoOBaHMU >HEPrEeTHUECKOW MPOOJIEMBI CBOIO POIb
CHITPAJIM U PETHOHAIBHBIE pa3IvyMsl B 3amacax M MOTPeOJIEHUH 3HEPropecypcoB, OCOOCHHO
He(TH, MEXIY Pa3BUTBIMU M pPa3BUBAIOIIMMUCS CTpPaHAMH, OIS KOTOPBIX B MHPOBBIX
3amacax oOpaTHO MPONOPIMOHANIBHA J10JI€ B MUPOBOM 3HEPronoTpedieHun. MecTopoxIeHHs
MCKOIIaeMbIX BHJIOB TOIIMBA PACIOIOKEHbl He paBHOMEpHO. B Poccun Haxoaures npumMepHo
10 33% NOTEeHUMAJIbHBIX MUPOBBIX 3alacoB YIJIs U NMPUpPOAHOro rasza u 6osee 20% Hedru.
[Toutn 35% nedtu u oxono 17% rasza cocpenoroueHo Ha bimxaem BocTtoke u noctarodno
3HAYUTEIBHBIMH 3allacaMd 3THX BHIOB TomumBa Oorara CeBepHas Amepuka. B mupe
OTMEYaeTCsl HEPAaBHOMEPHOCTD III00ATBHOTO paclpeAeIeHHus IEPBUYHON SHEPTUU: TPUMEPHO
YeTBEPTh MUPOBOIO HAaCeNCHHs MOTpeOseT ¥4 MepBUYHOW 3HEpruu. B pa3BUTHIX cTpaHax
notpelieHue 3Hepruu Ha qyury HaceiaeHus OoseedeM B 80 pa3 mpeBbllIaeT morpedieHue B
appUKaHCKUX CTpaHax, K fory ot Caxapsl. [[pyras npuunHa ¢GOopMHpPOBAHUS SHEPreTUUECKOI
npo0IeMbl 00YCIIOBJIEHAa KOHTPOJIEM Pa3BUBAIOLIMXCS CTPaH 32 CBOMMHU 3HEPropecypcamu.
st COBMECTHBIX JEHCTBUIM HAa MHpPOBOM He(dTSHOM phiHKEe B 1960 romy Obina co3mgaHa
opraHusanus ctpas — npousBoaureneit u skcnoprepos Hegtu (OIIEK). C 1973 rona mo 1981
roJl MUpPOBBIE II€Hbl Ha He(Th MOJCKOYMIM B S5pa3, YTOSBUIOCH IIOKOM JUIsl SKOHOMMKH
Pa3BUTHIX CTpaH.

B kauecTBe JOJITOBpEMEHHOM CTpaTerMM peIIeHHs SHEpPreTMYecKol MpoOiaeMbl
HE00X0/IMMO KapAMHAIBHO U3MEHUTH CYIIECTBYIOIIME TEXHOJIOIMH TPOU3BOJICTBA B CTOPOHY
sHeprocoepexenus. Hampumep, Snonus, Oonbplie APYrMX TroOCylapcTB 3aBUCAIIAs OT
UMIIOpTa TOIUIMBA, CHU3MJIA YHEPrOEMKOCTh CBOETo Xo3sicTBa Ha 50 % U cTaja MUPOBBIM
JUJEpOM  3SHeprocOeperaronied SKOHOMMKHM. BakHeHIIMM  HampaBleHHEM  pelIeHUs
HHEPreTHUECKOi MpoOJIeMbl SBISETCS M3MEHEHUE CTPYKTYphl MHPOBOTO 3HeprodaiaHca, B
KOTOPOM 3aMETHOE MECTO OTBOAMTCS albTEPHATUBHBIM HCTOYHUKAM YHEPTHH.

B Hactosiiee Bpemsi ocoboe BHUMaHHE OOpallleHO Ha albTepHATHUBHBIE HCTOUYHUKH
SHEPruM, KOTOPble MOMOT'YT CHU3UTh OCTPOTY BO3HUKIIKX IpobieM. B Hacrosiee Bpems B
psjie CTpaH YCIHEIIHO OCYIIECTBIIAIOTCS TEOPETHUECKUE pa3padOTKU M MPAKTUYECKOe
BHE/IPEHUE 10 UCTOJIb30BAHUIO BO30OOHOBIISIEMBIX UCTOYHUKOB 3HEpruu. K BO30OHOBIIsIEMbIM
VMCTOYHUKAM JHEPIMH OTHOCSAT COJIHEUHYIO SHEPIUIO, DHEPIHIO BETpa, MOPEH M OKEaHOB,
reoTepMaJIbHOE TEIUIO MOJ3EMHBIX MCTOUYHUKOB. B psze cTpaH ycHemiHo OCYHIECTBISIOTCA
TEOpeTHYeCKHe  pa3paboTKM U  MPAKTUYECKOE  BHEAPEHHE IO  HCIOJIb30BAHUIO
BO300HOBJISIEMBIX HCTOYHMKOB 3Hepruu. [lo omenkam yuensix, BeTpoBast sHeprus CIIIA,



IPEBBIIIACT IO MOUTHOCTH YHEPIUI0 BCEX HAIIMOHAJIBHBIX 3allaCOB MCKOIMAEMOro TOIMBa. B
Erunre pe3epBbl BETPOBOIl SHEPrUM CPaBHUMBI ¢ MOITHOCTBIO AcyaHckoil ['DC. B pa3Buthix
CTpaHax >HEpreTHyecKas npoodieMa MPUBOJUT K HEOOXOAUMOCTH OCBOCHHUSI HOBBIX PaiiOHOB
N00BIYM  3HEepropecypcoB. Psn crpaH, pacnosiararolidx 3HAYUTEIbHBIMH  YTOJIBHBIMU
pecypcami, MONBITAINCh BEPHYTHCA K MX 00jiee MHPOKOMY HCII0Ib30BaHM0. OnpesieneHHble
Ha/eXK/bl B HACTOSILEE BPEMs CBA3BIBAIOT C IEpepabdOTKOM YIis B YUCTOE YIJIEPOAHOE
TOIJIMBO, & CHUHTETUYECKUE >KMJKUE YIJIEBOJOPOJbl B 3HEPreTHMUECKUI ra3 M IOJYKOKC.
Kunkoe TomnMBO sBIsSETCS HauOojee TEXHOJOTMYHBIM U SKOJOTUYHBIM. CTpyKTypHas
NEepecTpoiika SHEPreTUKU AOJDKHA OPHUEHTHPOBATHCS Ha KOHEYHBIE PE3ylIbTaThl B BHJC
IPOM3BOJICTBA PHEPTUU U TEIUIA. DIEKTPOIHEPreTHKa 3aHUMAeT B HacTosIee Bpems Ooiee
25% sueprobananca TexHochepsl, Ha BBIPA0OTKY 3JIEKTPOIHEPTHH U MOIYTHOTO TEIUIA HJIET
3520 I'Bt, mpuuem B nporiecce mpeodpazoBanus 6omneeSS % tepsiercs, a Beipaboranubie 1580
I'B TpacnpenenstoTcss Mexy 3JIEKTpOIHEpruell M MoJe3HbIM TENJIOM B COOTHOIIeHUH 2:1.
Jlo71s1 7IeKTpO3HEPruy B KOHEUHOM 1OoTpedaeHun cocranisier 9,7 %. OnpeneneHHOe MeCTO B
CTPYKTYpE SHEpreTHKHM 3aHMMaeT T'MIPO3HEpreTHKa, KoTopas oOecneyuBaeT IOJIyueHHe
SHEepruu oT TeKyue Boabl. Ee BKiag B 00IIeeMUpOBOE MCIIOJIb30BAHUE SHEPIMU HE BEIUK,
npumepHo 6 %. OnHaKo B psizie CTpaH MUpa TUAPOIHEPreTHKa 3aHUMaeT Beayuiee mecto. Ha
nono ['DOC B Hopseruun npuxonutcst okoso 100 % Bcero npou3BoAcCTBa 3JI€KTPOIHEPTUH, B
bpaswmmu, Kanane, llIBerun — Gonee 50 %, B Poccun okono 20 %. K mosnoxutenbHbIM
CTOPOHaM THJPOIHEPIeTUKH OTHOCUTCS, B TIEPBYIO OdYEpeIb OTCYTCTBHE BBIOPOCOB
IPOAYKTOB TOpeHHs a aTMOC(EpHBbI BO31yX, a TakXKe OTHOCUTENIbHAs JelleBU3HA
nojay4aeMoi sHepruu. O1HaKo pa3BUTHE I'MJIPOIHEPIrETUKH TpeOyeT yueTa TeppUTOPHUAIbHBIX
acriekToB.  CTpOMTENBCTBO  TMIAPORJIEKTPOCTAHLMI  SABISETCS  LesecoOOpasHbIM U
HSKOHOMHMYECKH BBITOJAHBIM TOJIBKO JJIsi TOPHBIX peK. B mpoTUBHOM ciyyae, MpH
crpoutenbeTBe '9C Ha paBHUHHBIX pEKaxX BO3HUKAET PsJI HETaTUBHBIX ITOCIEACTBUH, Kak
HYKOHOMHYECKHUX, TaK U IKOJOTHUECKHX.

Paznen 3. Bogopoanasi 3Hepreruxa. TormimBHbIEe 3JIeMEHTHhI.

JlyymiuM rOprOYMM IS TOIUIMBHBIX 3JIEMEHTOB CYHMTAETCS BOAOPOJ, HA IMpPAKTUKE XKe
UCIIOJIb3YIOTCSI M MHBIE €r0 BUIbL: IPUPOJHBIM ra3, CIUPTHl (METAHOJI, 3TAHOJI), MPOIYKTHI
razuuKanuu yris, nepepaboTKU CTOYHBIX BOJ M Omomacchl. [[nst obecrneueHus mporecca
MOJIyYEHUS AJIEKTPOIHEPIHMH OJHOBPEMEHHO C TOIUIMBOM Ha TOIUIMBHBIN 3JIEMEHT MOAAETCS
OKHCJIUTEIb — KHUCJIOPOJA, Kak MpaBuio, HU3 aTMochepHOro Bo3Ayxa. B TOMIMBHBIX
JJIEMEHTaxX IpeoOpa3oBaHME DSHEPrUM BOAOPOAAa B JPYrod ee BuA (dIEKTPUUYECKYIO)
OPOMCXOIUT 0€3 Tmpolecca TOPeHHsT U BPEIHBIX BBIOPOCOB, MPHUCYILUX TPaIUIIMOHHBIM
UCTOYHHUKAM SHEPTUH, HCIOJB3YIOIIUM YIJIE€BOJOPOJHOE TOILIMBO. BBIOpOC B TOMIMBHBIX
3JIeMEeHTax — OOBIKHOBEHHAsI BOJA.

BriepBele uzier0 HcCIoNb30BaTh TOIUIMBHBIE JJIEMEHTHI B OONBIION SHEpreTuke
chopmynupoBan Hemernkuii yueHsii OcBanpa B 1894 romy. B 30-e roasr mponuioro Beka
HEMEIIKUH uccaenoBarenb baysp coznman 1abopaTOpHBIN MPOTOTUIT TOIUIMBHOTO AJIEMEHTA C
TBEPABIM DJIEKTPOJIUTOM Il TPSIMOTO AHOAHOTO OKUCHeHHs] yrid. OJHOBpPEMEHHO
pa3pabaThIBaJICh ~ KHCIOPOJHO-BOJOPOJIHBIE  TOIUIMBHBIE  3yeMeHThl.  OO0IemMupoBoe



IPU3HAHUE TOJYYWIH PEe3ylbTaThl UCCIENOBaHUM coBeTcKoro ydeHoro Oraneca JlaBTsHa.
[Tocne onyOmukoBanuss B 1947r. ero wmonorpadpum «lIpoGiemMa HEnocpeaCTBEHHOTO
IpEBpALCHUs] XMMUYECKOW HSHEpPrud TOIUIMBA B JJIEKTPUYECKYIO»  CTpaHbl —
TEXHOJIOTHYECKHE JIUCPhl aKTUBU3UPOBAIM PabOTy MO CO3AAHHMIO TOIIMBHBIX AJIEMEHTOB U
SHEProyCTaHOBOK Ha MX OCHOBE.

B 1958 r. B Anrimun ®.b3KoH co3aall NEPBYIO KHUCIOPOIHO-BOJIOPOJHYIO YCTAHOBKY
momHOCThIO 5 kBT, B CIHA ¢ 1955 1. K.Kopaem pa3pabarbiBai HHU3KOTEMIIEpAaTypHbBIC
KHCJIOPOJIHO-BOJIOPO/IHBIE TOIJIUBHBIE AJIEMEHTBI, B KOTOPBIX HCIIOJb30BAINCH YTOJIbHBIE
AIIEKTPOABl C IUIATUHOBBIMU Karanmuzaropamu. B Tepmanum 3. HOct pabortan Haz
HEIUTATHHOBBIMU KaTaJau3aToOpaMHu.

B 60-e rogpl ObTM cO37aHBI JIEMOHCTPAIIMOHHBIE M PEKJIAMHBIE OOpa3ibl TOIUIMBHBIX
a51eMeHTOB. Pa3paboTKu MOAOOHBIX BOJIOPOIHBIX TEXHOJOTUH MPOBOAMIN OOJBIIMHCTBO
pa3BUTHIX CTpaH, B nepByto ouepenpr CILIA, Kanaga, AAnonus, a taxxe Coerckuit Coro3 —
MpU3HAHHBIA TEeXHOJOrH4eckuil nuaep B 3toil chepe B 60—70-e ronpl. B CoennHeHHBIX
[ltaTtax paOOTHl B 3TOM HamNpaBICHUH CBA3aHBI B OCHOBHOM C KOCMOCOM. B kKocMuueckux
anmaparax «/[xemunn», «Anomion», «llartin» BHepBble NPUMEHSIIOCH BOJOPOJHBIC
mienovnbie ToruBHbBIE neMeHTH (AFC). Oxnako B kKoHIe 60-X ro10B 00beM pa3paboTOK U
ucciae0Banui mo TormmBHBIM 1eMenTaM B CHIA u Kanazie cyniecTBEeHHO COKpaTHIICS.

Benneck nHTepeca k HUM Obl1 oTMeueH Jinib B 80-¢ rojpl. A B 90-e pa3BUTBIE CTPaHbI
AaKTUBMU3UPOBAIM DPAOOTHI MO MCCIEAOBAaHUSAM, pa3pabOTKaM M CO3JaHUI0 CTAaLMOHAPHBIX
JNEKTPUYECKUX CTAaHIMI OONBIIOW MOIIHOCTH Ha 0a3e TOIUIMBHBIX SJEMEHTOB. OTH
WCCJICIOBAHMSI CACNAIN YKOHOMUYECKH 11eJeco00pa3HbIM HCIOJIb30BAHUE B CTAI[MOHAPHBIX,
NEPEIBIKHBIX U MIOPTaTUBHBIX YHEPrOYCTAHOBKAX BOAOPOJHBIX TOIUIMBHBIX 2JIEMEHTOB.

CerofHss pa3BUTBIE CTpaHbl OCYLIECTBISIOT pa3pabOTKy psjAa BUAOB TOIUIMBHBIX
311eMeHTOB. OCHOBHBIE U3 HUX CIIEAYIOIIUE:

— AFC — 1mie104H0ii TOIUIMBHBINA 3JIEMEHT;

— PAFC — ¢ochopHOKHCTBIN TOTUITMBHBIN AIIEMEHT;

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

— DAFC, nmu DMFC — npsMOi ajKOTOJIbHBIM TOIIMBHBIM JJIEMEHT WIM NPAMOMN
METAHOJIbHBIN TOIIJIMBHBINA JIEMEHT;

— MCFC — pacnyiaBkapOOHaTHBIH TOIUIMBHBIN 3JIEMEHT;

— SOFC — TBep100KCHTHBIN TOTUIMBHBIN 3JIEMEHT.

Paznen 4. CBepXnpoBoauMOCTb.

UYepes 10-20 neT cBEpXMpPOBOAMMOCTH OyIEeT IIMPOKO HCIOJIb30BaThCS B YHEPIrEeTHKE,
IPOMBIIIJICHHOCTH, Ha TPAHCIIOPTE U TOPa3/o IUpEe B MEAUIIMHE U dJIEKTpoHHKe. BHenpenue
CII-TexHONOTHI TIPUBEIET KaK K MPOCTOM 3aMEHEe TPaJAMIIMOHHOTO 00OpyAOBaHMS Ha Oolee
2 PEKTUBHOE CBEPXMPOBOSINIEE, TaK M K H3MEHEHHSIM CTPYKTYpHOTO XapakTepa W K
TIOSIBIICHHIO COBEPIIEHHO HOBBIX TEXHOJOTHUECKUX HOBOBBEICHUH.

OmHuM W3 caMbIX  TEPCHEKTHBHBIX  HANpaBICHWH  SBJSIETCS  KOMHATHAs
CBEPXMPOBOAMMOCTh. OHO Oy/eT YCHJIEHHO pa3BUBAThCS, T.K. HMEET OTPOMHOE 3HaYEHUE.



B anexTpoHuKe CBEpXIIPOBOAUMOCTh HANAET LIUPOKOE IPUMEHEHHE B KOMIIBIOTEPHBIX
TexHojorusx. lloTreHnmManeHO  HauOosiee  BBITOJHOE  IMPOMBIIUIEHHOE  IPHUMEHEHHUE
CBEPXIPOBOJAMMOCTH  CB3aHO C TEHEpUpOBaHUEM, Tmepeaaded u  APPEKTUBHBIM
WCIIOJIB30BAHUEM  DIIEKTPOIHEPIHH. EFme  omHO  nNepcrneKTHBHOE  IPUMEHEHHE
CBEPXIPOBOJHUKOB — B T€HEpPAaToOpax TOKa (OT MOUIHBIX 3JEKTPOCTAHLHUN 10 OOBIYHBIX
BETPSAHBIX  YCTaHOBOK) U  ajnekrtpojsurarenax. C  passutueM  ClI-texHonoruii
CBEPXIIPOBOJAIINE JIBUraTeNIM HaliQyT IIMPOKOE IPUMEHEHHE TAaK)KE€ M B CaMoOJIeTax M Ha
aBTOMOOMJIBHOM TPaHCIIOPTE.

CTpouTenbCTBO CBEPXIPOBOJSAIIECH JKEIE3HOW JOpOru 3aljaHupoBaHo B Snonuu. 3a
CYeT CWJI B3aUMHOIO OTTAJIKMBAHHUA MEXAY JBWKYIIMMCA MarHUTOM M TOKOM,
WHIYIUPYEMBIM B HANpPaBIIAIONIEM IIPOBOIHUKE, TT0€3]] OyIeT IBUTAThHCS IIaBHO, O6€3 myMa u
TpeHus:t U Oy/eT CIOCOOCH pa3BHBATh OYEHb OOJIBIIYI0 CKOPOCTh. OKMOaeTcs, YyTo Jopora
Oyznet BBeeHa B HKcIuTyaTanuio k 2020 r.

B03MOXXHOCTh yCKOpEHUS MaKpOCKONMMYECKMX OOBEKTOB 3JIEKTPOMArHUTHBIM MOJIEM
HallleT cBoe NMpUMEHEHHE TaKXKe Ha a’dpoApoMax M KocMojapomax, rae CII-marHutel OyayT
o0ecrieunBaTh  B3JET/IIOCAJKY  BO3AYIIHBIM CyAaM M KOCMHYECKMM  KOpabOisiM.
PaccmarpuBaroTcss Takke BO3MOXKHOCTH IIPUMEHEHUS CBEPXIIPOBOISIIMX MAarHUTOB IS
AKKyMYJIMPOBaHUS AJIEKTPOOHEPIMM B MArHUTHOW THUAPOAMHAMHUKE M UL MPOU3BOJCTBA
TEPMOSIACPHON YHEPTHH.

Pazgen S. DiexkTporpancnopt U ruOpuaHbIe BU/IbI TPAHCIIOPTA.

B Hacrosiee BpeMsi pa3BUTHE JIIEKTPOTPAHCHOpTa CTajJo OOIIEMHPOBBIM TPEHIOM.
[TpakTHueck B Kax10W KPYMHON KOMIAHUM IO MPOU3BOJCTBY aBTOMOOMIIEH CEro/iHs BEIyTCs
pa3paboTku B JaHHOM oOmactH, a B mepenoBbix crpaHax mupa: CHIA, Kurae, Snonun,
I'epmanun, BenukoOpuTaHMK HMMEIOTCS JOJITOCPOYHBIE MPOrpaMMbl MO MOJUIEPKKE PAa3BUTHS
ANIEKTPOTPAHCIIOPTA U CTUMYJIMPOBaHUIO noTpeduteneil. C ydeToM TOro, 4tro ceiyac BbICOKas
CTOMMOCTb — 3TO OJIMH M3 TJIaBHBIX CAEPKMBAIOIIUX (DAKTOPOB Pa3BUTHS 3JEKTPOTPAHCIOPTA,
oco0oe 3HaueHHe MPHOOPETAIOT Y4acTHe B 3TOM BOIIPOCE U MOJIEPKKa rocyiapcTsa. B nepeune
npeajgaraéMplX MEXaHH3MOB MOYKHO BBLIEINUThH: BbIJauy CyYOCHAWM, JIBIOTHBIE CXEMBbI
KpEeIUTOBaHUS, OTMEHY Hajora Ha TpaHcnopt, oOnynenune HJIC, Bblmady pasperieHus
ANIEKTPOMOOMIISIM JIBUTAThCS T10 110JI0CaM, KOTOPBIE BBIIENIEHBI /ISl OOIIECTBEHHOIO TPAHCIIOpTa.

O4eBUTHBIMY SBJISIOTCS TIPEUMYIIECTBA AIEKTPOTPAHCIIOPTA 1J1st Topoa. [Ipex e Bcero, 3To
HKOJIOTMYHOCTb, 3aKJIFOYAOIIasics B aOCOIFOTHOM OTCYTCTBUU BPEIHBIX BEIOPOCOB B aTMOc(hepy,
HaOMIOIaeMbIif B pe3yNbTaTe HATWYMS MEHBIIETO YHCNA JBWKHMBIX YacTeld M MEXaHHMYECKHX
niepesiady CHYKEHHBIM ypOBEHb IIIyMa, HU3KHUN YPOBEHb I0OYKapo- M B3PHIBOOIIACHOCTH B CIIydae
aBapuu U Ip.

IlomumO 3TOrO, y AJIEKTPOTPAHCIOpTa €CTh M AKOHOMHYECKHE NpeuMyllecTBa. Tak, K
MpUMepY, pacXxoibl Ha TOIUIMBO (HEPTHIO) Y ANIEKTPHUUECKOTro aBTo0yca B 5,5 pa3 MeHbIlIe, YeM y
TPaTUIIMOHHBIX aBTOOYCOB, OCHAIICHHBIX JBHUTratesnieM BHyTpeHHero cropanus (/IBC).
OneKkTpoOyc SBISETCS HOBBIM BHJIOM IACCaKUPCKOTO TPAHCIOPTA, MPOXOSIIUM OOJBIIYIO
4acTh CBOETO MYTH, KaK OOBIYHBIA TPOJUIEHOYC, a TIOCIEe OTCOCAMHEHHS OT KOHTAKTHOW CETH,



MPOJIOJDKAIOIINM JIBU)KEHHE, KaK aBTOO0YC (JIEKTPOOYC), 3a CUET MOIYYECHUS SHEPTUH OT JINTUH-
VOHHBIX aKKyMYJISITOPOB.

B TexHmueckoM 0OCITyXMBaHUU 3JEKTPOOYCHI OOXOAATCS JEIIEBIIC, YeM AaHAJOTWYHBIC
aBToOychl ¢ JIBC. I'maBHas mpuynMHa — OTCYTCTBHE JBUTaTeNsi BHYTPEHHENO CrOpaHHs, 4YTO
UCKIIIOYAaeT HEOOXOAMMOCTh €ro OOCTYXKMBaHUs, MOTPEOHOCTh B 3aMeHe (DUIIBTPOB, Macia,
CBeuell BHYTPEHHEro cropanus. Y 3JeKTpoOycoB 0osiee BbICOKas IIepBOHAYAIbHAs CTOMMOCTD, B
omnyue ot aBtoOycoB ¢ JIBC, omnako BBUIY 0ojiee HM3KMX SKCILTyaTallMOHHBIX PacXojoB,
BPEMEHHOM NIEpHOJ] OKYIIAEMOCTH Y HUX SIBIIIETCS COIIOCTABUMBIM.

DNEeKTPOTPAHCHIOPT OBIBACT Pa3HBIX BHUJOB, OH MOXKET OBITh IMACCAKUPCKUM (TPOJLICHOYCHI,
TpaMBau M DJEKTPOOYCHI), JIETKOBBIM (3JIEKTPOMOOHIIM), TPY30BBIM (CpemHei U OOJbIIon
TPY30IOABEMHOCTH), PEIbCOBBIM (METPO, JIOKOMOTHBBEI H Jp.), aBUa — JTO OeCIIyMHBIC
CaMOJIEThl, OCHAIICHHbIC JJIEKTPOJBUTATEISIMA WJIM Ha COJNHEYHbIX Oartapesx. Moxenu
HEKOTOPBIX U3 HHUX YK€ SBISIOTCS JCUCTBYIOIIMMH, a HEKOTOpble — JIMIIb HA CTaJuu
TECTUPOBAHUSI.

Pa3nen 6. Hanomatepuajibl 1 HAHOTEXHOJIOTHH.

CoBpeMeHHasi TEHJICHIIMSI K MUHMATIOPU3ALMU TOKa3ajga, YTO BEIIECTBO MOXKET MMETh
COBEPILICHHO HOBBIE CBOWCTBA, €CIU B3ATh OYEHb MAaJEHBKYIO YAaCTHUIy STOTO BEIECTBA.
YacTtuner pazmepamu ot 1 10 100 HaHOMETpOB OOBIYHO HA3BIBAIOT «HAHOYACTHIIAMUY. Tak,
HaIlpuMep, OKa3ajoCh, YTO HAHOYACTUIIBI HEKOTOPHIX MATEPHUAIOB MMEIOT OYEHb XOPOIIHE
KaTaJUTHYeCKUe U  aJcOopOIMOHHBIE cBoicTBa. [Jlpyrue Marepuaiabl TMOKa3bIBAIOT
YVIUBUTEIbHBIE ONTHYECKHE CBOWCTBA, HANpPUMEpP, CBEPXTOHKHUE IIJICHKU OPTaHMUYECKUX
MaTepuajoB MPUMEHSIOT sl TMPOM3BOACTBA COJMHEUHBbIX OaTtapeil. Takue Oartapeu, XOTh U
0071a/1at0T CPAaBHUTENBHO HU3KOW KBaHTOBOU 2(h(PEeKTUBHOCTHIO, 3aTO OoJiee AEMIEBB U MOTYT
OBITh MEXaHWYECKH THUOKMMH. YJaercs JOOWUTHCS B3aWMOJEHCTBUS HCKYCCTBEHHBIX
HAHOYACTHI[ C TPUPOJHBIMH OOBEKTaMH HAaHOpPa3MEpPOB — Oe€lIkaMu, HYKJICHMHOBBIMU
KHCJIOTAaMU U Jip. THIaTeNTbHO OYMINEHHBIE HAHOYACTHIIBI MOTYT CAaMOBBICTPAWBATHCS B
omnpenenéHHble  CTPYKTYpbl. Takas CTpPyKTypa COJEPXKHUT CTPOTO  YIOPSTOYCHHBIC
HAHOYACTHIIBI ¥ TAK)KE 3a4aCTYIO MPOSBIISAET HEOOBIUHBIE CBOMCTBRA.

HanooObexTsl nenarcs Ha 3 OCHOBHBIX Kilacca: TPEXMEpPHBIE YACTHIIBI, MOTydaeMble
B3PBIBOM MPOBOJHHUKOB, MJIa3MEHHBIM CHUHTE30M, BOCCTAHOBJIEHUEM TOHKHUX IUIEHOK U T. 1.;
JIBYMEpHbIE OOBEKTHl — TIUIEHKH, MOJIydaeMble METOAAMHM MOJEKYISIPHOTO HaclauBaHUS,
CVD, ALD, meTonoM HOHHOTO HAcTauBaHUS U T. 1I.; OTHOMEPHBIE 00BEKThl — BUCKEPHI, ITH
OOBEKTBHI TOJYYAIOTCSI METOJIOM MOJICKYJISIPHOTO HAcJlauBaHWs, BBEJICHHEM BEIICCTB B
MATUHAPUYECKHE MUKPOIIOPHI U T. 1. Takke CYMIECTBYIOT HAHOKOMIIO3UTBI — MaTepHallbl,
MOJTYYCHHBIC BBEJCHHWEM HAHOYACTHI] B KakuWe-TuO0 Marpuibl. Ha maHHBIA MOMEHT
0o0ImMpHOE TIPUMEHEHWE TMOJIYYUJI TOJBKO METOJ MHUKPOIUTOrpaduu, MO3BOJISIOIINA
MOJTy4aTh HA MOBEPXHOCTH MATPHII IUIOCKHE OCTPOBKOBBIE OOBEKTHI pazmepoM OT 50 HM,
npuUMeHsieTcs OH B 3yieKTpoHuke; metol CVD u ALD B OCHOBHOM mHpHUMEHSIETCS AJif
CO3J]aHUsI MUKPOHHBIX IUIEHOK. [Ipoune MeToapl B OCHOBHOM HCHOJIB3YIOTCS B HAay4YHBIX
nensix. B ocobeHHOCTH crieayeT OTMETUTh METO/Ibl HOHHOTO U MOJICKYJISIPHOTO HACTauBaHMUS,
MOCKOJIBKY C UX TIOMOIIIbIO BO3MOYKHO CO3/JaHUE pealIbHbIX MOHOCIIOEB.


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

OcoObIi1 KJTacC COCTaBIISIIOT OpraHN4YCCKUC HAHOYACTHUIIbI KaK CCTCCTBCHHOI'O, TaK U
HCKYCCTBCHHOI'O ITPOUCXOKACHU .

HOCKOJIBKy MHOTI'UC (1)I/ISI/I‘I€CKI/IG U XMMHYECKHE CBOMCTBa HaHO4YaCTHull, B OTJIHMYHUC OT
00BEMHBIX MaT€praioB, CHJIBHO 3aBHUCAT OT HMX pasMEpa, B IOCICAHUE I'OAbI IMPOABIACTCIA
3HAYUTEILHBIN HHTEPEC K METOJaM HU3MEPCHUA PasSMEPOB HAHOYACTHUI B paCTBOpax: aHAJIU3
TpaeKTOpI/Iﬁ HaHO4YaCTHUL, IWHAMHUYCCKOEC CBETOPACCCAHUC, CeI[I/IMCHTaI_[I/IOHHHﬁ aHaJIn3,
YJIbBTPa3BYKOBBIC METObI.

Pazgen 7. lanbHeiimee passuTie HHPOPMALMOHHBIX TEXHOJIOT M.

[TpuopurerHpiMu HanpaBsieHUs MU pa3BuTUs KT B 10Ar0Cpo4HOlN NEpCEKTUBE SBIISIOTCS:

Ilepoe - ¢dopmupoBanne coBpeMEeHHOW HHGOPMAMOHHON M TEIEeKOMMYHHUKAIIMOHHON
UH(PPACTPYKTYpbl, oOecriedeHNe BBICOKOTO YPOBHS €€ JIOCTYITHOCTH, MPEIOCTaBICHHE Ha ee
OCHOBE KaueCTBEHHbIX YCIIYT:

(dbopMupoBaHKEe eAUHOTO HH(POPMAITOHHOTO ITPOCTPAHCTBA;

pa3BUTHE E€AMHOW CETU 3JIEKTPOCBA3U CTpPaHbl, B TOM YHCIIE CETEW CBSI3M TPETHETO U
MOCJIEAYIOIIMX TTOKOJIEHUIA;

o0ecrieueHre OKa3aHWsl YHUBEPCATBHBIX YCIYI CBA3M Ha Bcell Teppuropuu Poccuiickoit
®denepannu, pacClIMPEeHUE COCTaBa YHUBEPCAIbHBIX YCIYT;

obecrieueHre paarovYacTOTHBIM PECYPCOM MEPCIEKTUBHBIX TEXHOJIOTUH, B TOM YHKCIIE 32 CUET
MPOBEJCHUS KOHBEPCHU PAJMOYaCTOTHOTO CIEKTpa, OOHOBIIEHHE M PAa3BUTHE TPaXKIAHCKUX
CIIYTHHUKOBBIX CHCTEM CBSI3U U BELLIAHUs TOCYJapCTBEHHOI'O HA3HAUEHMS;

nepexo K HU(ppoBOMY TeJIepaIHOBEIIaHHIO;

JIMKBUJIALNS «IIU(PPOBOTO HEPABEHCTBA» MEXK/Y OTJEIbHBIMUA PETHOHAMM;

pa3BUTHE HHPPACTPYKTYPHI IIUPOKOIOIOCHOTO JOCTYIA Ha BCEW TEPPUTOPUH CTPAHBbI;

co3laHMe Ha 0a3ze HaAIMOHAIBHOTO oOleparopa IOYTOBOM CBSI3M  YHUBEPCAILHOIO
JIOTUCTUYECKOTO ¥ MH(OPMAIIMOHHOTO OIIepaTopa;

BHEJIPEHUE €IMHOM CHCTEMBI KOOPIMHATHO-BPEMEHHOI'0 M HABUTAI[MOHHOTO 00ECTICUeHUS!.

Bropoe - noBbIieHne kadecTBa 00pa3oBaHUs, MEIUIIMHCKOTO OOCITYKMBaHMS, COLUATbHON
3alIUThl HACEJIEHUs, COJICHCTBUE PA3BUTHUIO KYJIbTYpPbl U CPEJICTB MAaCCOBOW HMH(OpMaIlMM Ha
ocHoBe UKT: coneiicTBre MOAKIIOUEHHIO K ceTH VIHTepHeT oOpa3oBaTelbHBIX YUpeKICHUH,
My3€eeB, OOJIbHUILL, ONOIMOTEK U IPYTUX COLMAIbHO-3HAUMMBbIX OpraHU3allni;

COJICHCTBHUE BHEJIPCHUIO JIMCTaHIIMIOHHOTO oOpazoBaHus, JIMCTaHIIMOHHOTO
KOHCYJBTUPOBaHUS U OOCITY)KMBAHUS NAllMEHTOB; MPEIOCTaBICHUE Tpa’kAaHaM COIMAIbHBIX
ycayr ¢ ucnonb3oBanueM MKT.

Tperbe - oOecrieueHHe KOHKYPEHTOCIIOCOOHOCTM UM TEXHOJOTHMYECKOTO  Pa3BUTHUS
UH(POPMAITHOHHO--KOMMYHUKAITHOHHBIX TEXHOJIOTHIA:

ctumynupoBanue npuMmenenus: KT opranuzanusMu v rpaxiaHamu;

CO3JJaHME YCJIOBUM [UIs pPa3BUTHS KOHKYPEHTOCIIOCOOHOW OTEYECTBEHHOM WHAYCTPUU
WH(POPMAIIMOHHBIX U TETICKOMMYHHUKAITHOHHBIX TEXHOJIOTHH;

pa3BUTHE MEXaHU3MOB BeHUypHOro ¢prHaHcupoBanus B chepe UKT;

CO3/JaHUE TEXHOMAPKOB B C(hepe BHICOKMX TEXHOJOTHIA;


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
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

COBEpILICHCTBOBAHUE 3aKOHOJATENIHCTBA M IPABOIPUMEHHUTEIFHON MpPAaKTUKA B 00JIACTH
ncnonb3oBanus UKT;

Pa3BUTHE CUCTEMBI PETMOHATIBHON HH(OPMATHU3AINH.

YerBeproe - moBblIeHHE 3(PHEKTUBHOCTH T'OCYAAPCTBEHHOIO YIPABIEHHS M MECTHOIO
CaMOYTIPABJIEHMs, B3aUMOJICHCTBUS TIpaKAaHCKOro oOuiectBa M Ou3Heca C  OpraHamu
roCylapCTBEHHOW BJIACTH:

CO3/1aHHE <BJICKTPOHHOTO IPaBUTEbCTBAY», IPELyCMATPUBAIOLIETO MOBBIILICHUE KauyecTBa U
JOCTYIIHOCTM IPEAOCTaBIAEMBIX TOCYIApCTBEHHBIX YCIIYr, YIPOILEHHE MpOLEaypbl U
COKpAIlleHHE CPOKOB WX OKa3aHMs, TOBBIIICHUE OTKPBHITOCTH HH(GOPMAIMU O AESTEIbHOCTH
OpPraHoB rOCYIapCTBEHHOM BJIACTH;

obecrieueHne 3P PEKTUBHOTO MEKBEIOMCTBEHHOTO u MEXKPETHOHATIBHOTO
uH(pOpMaIOHHOTO OOMEHa.

[Isroe - mNpOTUBOAEHCTBHME  UCIOJBb30BAHUIO  IOTEHIMANa HMH(POPMALMOHHBIX U
TEJICKOMMYHHUKAIIMOHHBIX TEXHOJOTMI B LEISX YIrpo3bl HAalMOHAIbHBIM HMHTepecam Poccuwy,
BKJIIOYast obecrnieueHue 0€e3011acHOCTH (YHKLIMOHUPOBAHUS MH(pOPMAIIIOHHO-
TEJIEKOMMYHHUKAIIMOHHOM MH(PAaCTPYKTyphl U MH(GOPMAIMOHHBIX U TEJIEKOMMYHUKAIIMOHHBIX
CHCTEM.

VHHOBAaLMOHHBIM BapuUaHT Pa3BUTHUS IIPEyCMAaTPUBAET YCKOPEHHOE pPa3BHTHE CEKTOpa 3a
CUeT pealn3alMd KOHKYPEHTHBIX IPEUMYIIECTB POCCUNCKOW 3KOHOMHUKH B TPaJULIMOHHBIX
CEKTOpax, pa3BUTUS HOBBIX HAYKOEMKUX CEKTOPOB U SKOHOMMKH 3HAHUH.

[ToBbIIIEHHIO TEMIIOB pOCTa B CEKTOpe MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUM
Oyzner crnocoOCTBOBaTh AaKTUBHAs MOJEpHM3ALMA €ro HMH(PAaCTPyKTyphl, POCT cCIIpoca Ha
UH(OPMAIIOHHBIE YCIYTH, YBEIMUEHUE NpeIIPUHUMATENBCKOM aKTUBHOCTH, PaclipOCTpaHEHHE
KOMITBIOTEPHOM IPaMOTHOCTH HACEJICHHUS.

[Ipeanonaraercs pemieHye CaeayonuX 3a1a4:

MoJepHHM3aLusl HMHQPACTPYKTyphl (enepalbHOW MOYTOBOM CBSA3M, IpErosararoien
PEKOHCTPYKIMIO OOBEKTOB MOYTOBOM CBS3U, CO3JIaHME MH(PACTPYKTYPHI Ul MPEOCTaBICHUS
MOYTOBBIX, (PUHAHCOBBIX, PO3HUYHBIX U ITOCYIaPCTBEHHBIX YCIYT;

pa3BUTHE €IMHOM CETH DJIEKTPOCBSA3M, B TOM UHUCIE CETEH TPETbEro IOKOJIECHUS,
MO3BOJISIIOLIMX  TTOJIb30BAThCsl BUIECOTENC(POHHON CBSI3bI0, BBICOKOCKOPOCTHBIM JOCTYIIOM B
WHTEepHET, OCYIECTBIATh MPOCMOTP Ha MOOUIIBHOM TenedoHe (PMIIbMBI U TEIEeNpOrpaMMBbl, 4TO
IIPUBJICYET JIONOJHUTENIBHBIX KIMEHTOB, OJKIIOUEHHBIX K CETSAM COTOBOM CBSI3H;

pa3BuTHE LU(POBOTO TENEPAJUOBEIIAHUS, TO3BOJISIONIEr0 O0ECHEeYUTh YBEIMYEHHE
KOJIMUECTBAa M KayecTBa NMPHUHUMAEMbIX TEJIEBU3MOHHBIX MPOTPaMM, OPraHU30BaTh IMOTyYEHUE
MHTEPAKTUBHBIX YCIIYT.

[lo MHEHMIO 3KCHEpPTOB, MOPAIOK Pa3BUTUS MOACEKTOpPOB Oyzaer cieayromuMm. Ha OGaze
TEKYIIUX WHBECTULMM M WHBECTHLMN OmmKaiimx Jjer (B HampasieHuu kabenpHoro TB u
IIMPOKOMOJIOCHOTO  JOCTyIa, 3aTeéM YCIyr paclHpOCTPaHEHHs, MPEOAONeHUS LU(PPOBOro
HEepaBEeHCTBA MEXJy pEeruoHaMH, a TakkKe B HampaBieHun cOopku pasznmuuHoro WKT-
000py10BaHus) B MEpBbIE 5-7 JIET CeKTopa OyIyT pa3BUBATHCA POBHO C HEKOTOPOM JIOMUHAHTON
TK, 3arem, nocne crabunusaiuu TK, mposiBTcs MHBECTULINY, caenanHbie B T-cexrop.

HMHHOBaIIMOHHBIN BapHAHT Pa3BUTHS OTpaciu npeamnonaraet Kk 2020 romy poct o0bema yciayr
cBsi3u 1o cpaBHeHHIO ¢ 2007 rogom 6osee yem B 10 pa3 (B 2015 roxy mo cpaBHenuto ¢ 2010



rogoM — B 2,6 pasza, B 2020 roxy no cpaBHernuto ¢ 2015 rogom — B 2,7 pasza). [lotpebHOCTh B
JIOTIOJTHUTEITFHBIX WHBECTUIIMSAX B OCHOBHOM KammuTajl oneparopoB cBszu 3a neproxa 2008-2020
rOJIbl OLIEHUBAETCS B 2,5 TPJIH. pyOIeH.

O0beM peiHKa HHPOPMATMOHHBIX TexHOJorui K 2020 romy Bo3pacteT 1o cpaBHeHuto ¢ 2007
rozoM B 5,9 pas. Ilo cpaBHEHHIO ¢ MHEPIIMOHHBIM BapUaHTOM IMPEAINojaraloTcs: 0ojaee BHICOKUE
TEMITbl W3MEHEHHUS CTPYKTYpbl B CTOPOHY COKpAILEHHs JOJM amlMapaTHBIX CPEACTB IpH
OJTHOBPEMEHHOM YBEIMYECHUH J0JIM PhIHKA MPOTPaMMHBIX CPEJCTB M phIHKA yciyr. [lepexos Ha
(dbopMHpOBaHKE PHIHKOB MPOTPAMMHBIX MPOAYKTOB U MPEIOCTABICHUSI YCIYT OYyAEeT OCHOBHOM
TEHJICHIIMEH Pa3BUTHUS MH(OPMAIIMOHHBIX TEXHOJIOTUHN U HE MOTPEOYET CePhe3HBIX KATUTATBHBIX
BIIOKCHUI B 3[aHUs U 00opyaoBanue. Pemaromee 3HadeHne OyeT UMETh Pa3BUTHE BBICOKOTO
00pa3zoBaTeIbHOIO YPOBHSI TPaykKaH.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

B pamkax oOpa3oBaTelbHBIX TEXHOJOIMH IpeayCMaTpUBAECTCA HCHOJIb30BaHUE B
y4eOHOM IIpolecce KIacCHYEeCKMX, AaKTUBHBIX M HHTEPaKTUBHBIX (HOpM HpoBeIeHHUS
3aHATUHI, B TOM 4YHCJIE€ KOMIBIOTEPHBIX CHUMYJSALUH, IPOCMOTPOB y4eOHBIX (HIBMOB IO
OTAENBbHBIM pa3jiellaM MWIM MpoOjieMaM HOBBIX TEXHOJOTWH, oOCyKaeHue U pas3oop
KOHKpPETHBIX CHUTyaluii B (opMare «Kpyrjoro croja» M T.A. YKa3aHHbIE MOAXOIbI B
COYETaHMM C BHEAYIUTOPHOH  paboToi  mpu3BaHbl  (QOpMUpOBATH 3HAHHUA U
npodeccuoHaIbHbIE HABBIKK Y 00yJaomuxcs. B Kypce ucmonb3yercst MeTo]| mpoOIeMHOTO
U3JI0KEHUS MaTepHrajia U peUTUHIOBasi CUCTEMA OLIEHKU 3HAHUM CTY/IEHTOB.

VienbHbI BeC 3aHATHHA, NPOBOJAMMBIX B HMHTEPAKTUBHBIX (opMax B ydeOHOM
nporecce coctabisieT 50% ayIUTOPHBIX 3aHATHI.

6. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TPOMEXYTOYHOMN ATTECTAIIAU 110 UTOTAM
OCBOEHMUSA JIMCIMIIJIMHBI U YYEBHO-METOANYECKOE
OBECIEYEHUE CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB

B kauecTBe TEKyIEro KOHTPOJI CTYJEHTOB HUCIOJIB3YETCs 3-X 3TalHas PEUTHHIOBas
cucreMa. /[lns pEHTHHIOBOM OLEHKM 3HAHWM CTYIEHTOB IIOATOTOBJIEHBI KOHTPOJIbHBIE
TECTOBBIC BOIIPOCHI IO TEMAaTUKE MOAYJIEH IHUCLMIUIMHBL. B KadecTBe CaMOCTOATEIBHOU
paboThI 1O OT/ENBHBIM pa3/ieiaM AUCHUIUINHBI CTYACHTY BbIIAIOTCS TEMBI i pedepaToB.

Bonpoch! k 1-My pedTHHI-KOHTPOJIIO:
B yem oTiinuune ¢pyHaaMeHTaIbHON HAYKH OT MPUKIaIHOM?
HazoBute ocHOBHBIE 3a/1auM (PyHAAMEHTAIbHOW HAYKH.
KaxoBbl 0OCHOBHBIE MTPU3HAKU (DYHIaMEHTAIbHOCTH HAYYHBIX UCCIIEIOBAaHUI?

M owbde

I[lo kakuM  T[pUYMHAM  HEOOXOAMMO  MOAJCPXKHBAaTh  (hyHIAMEHTAJIbHbIE

HCCIIEIOBaHMs?

5. KakoBa moTpeOHOCTh uelioBeuecTBa B JHEPrHU JUIsl COATAHCUPOBAHHOTO Pa3BUTHS
BCEX CTpaH Mupa?

6. Kak MoxxeT m3MEeHHUTBCS TOTPEOHOCTH B 3HEpruH K 2020 romy?

7. 3a cYeT KakhxX BHUIOB PECYpCOB OOECIEYMBAIOTCS COBPEMEHHBIC IHEPTETUUYECKHE



10.
11.
12.

13.
14.

©NDUA WD

10.
11.

MOTPEOHOCTH YeJIoBeUeCTBa?

KakoBa HepaBHOMEpPHOCTb pacIpeielieHUsl SHEPreTHUYECKUX PpPECypCcoB MEXIY
cTpaHamu mupa?

Jlist wero Obuta cosznmana opranuzanus OITEK?

HazoBuTe 0OCHOBHBIE BO30OHOBIISIEMbIC HCTOYHUKH SHEPTHH.

I'me nenecooOpa3Ho UCIIOIB30BATh THIPOIHEPTETUKY?

B ueM mpuHIMNUATBEHOE OTIMYKME BOJOPOJIHBIX TOIUITMBHBIX 3JEMEHTOB OT JAPYTHX
HMCTOYHUKOB SHEPTrun?

Hcropust co3panusi BOAOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB.

HazoBute 0cHOBHBIE BU/JIbI BOJIOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB.

Bonpocsl K 2-My peiiTHHI-KOHTPOJIIO:

B kakux oO0nacTsX HaykM M TEXHUKHM HaubOoyiee MNEpCHEKTUBHO IPHUMEHEHHUE
TEXHOJIOTUH CBEPXIPOBOIUMOCTH?

B 1ueM cocTouT pU3nUecKuil CMbICH SIBIIEHUS BEPXIIPOBOAUMOCTHU?

ITepcrieKTHBBI IPUMEHEHHUS CBEPXIIPOBOJAIINX MATHUTOB.

KakoBbl 3KOHOMUYECKHE TPEUMYIIECTBA IEKTPOTpaHCIopTa’?

KakoBbl 3K0510rnyeckue npeuMyIecTBa 3JaeKTpoTpaHcnopra’?

[lepcriekTHBBI THOPUAHBIX TPAHCIIOPTHBIX CPEJCTB.

HazoBure ocHOBHBIE KJIacChl HAHOOOBEKTOB.

Ecte 1n ominume ¢U3MYECKUX CBOMCTB HAHOYACTUL[ OT MAaKpOYacTUI[ TOTO e
BenecTna’?

Ha3oBuTe OCHOBHBIE HAIIPABJICHUS PA3BUTHS HAHOTEXHOJIOT .

Kakue MeTo/1bl H3roTOBIIEHUS] HAHOYACTUL HanboJjiee NepCIeKTUBHBI?

HazoBute ocHOBHBIE HampaBiieHUs Pa3BUTUS HHPOPMAIIMOHHBIX TEXHOJIOTUH.

Bonpocs! k 3-My peiiTHHI-KOHTPOJIIO:

Kak ¢ nomomipio MHGOPMAIMOHHBIX TEXHOJOTUH MOXKHO IOBBICUTH KauecTBO
00pa3oBaHMs, MEAULUHCKOIO OOCITYKUBaHMs, COLMAIBHONW 3aIIUTBl U pa3BUTHE
KynbTypsl B Poccniickoit @enepaunn?

B uem Mmoryr momoub HH(POPMALMOHHBIE TEXHOJOTMU B JIeJ€ IOBBIICHUS
3¢ HEKTUBHOCTH rOCYJapCTBEHHOI'O YIPaBIeHUs?

KakuMu MerosraMu MOKHO TOBBICUTH TE€MIIBI pOCTa B CEKTOpe WH(OPMAlMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUNA?

TeMbl AJ151 CAMOCTOSITEILHOTO U3YYeHHA:
ITorpeGHOCTH UeOBEUECTBA B SHEPTHH.

OCHOBHBIE UICTOYHUKH 3HEPTUH, UCTIOJIB3YEMOMN YEII0BEYECTBOM.
Bo3o6HOBNsSIEMbIE HCTOYHUKU SHEPTUH.

HpI/IHL[I/IH pa6OTBI BOOOPOJHBIX TOIJIMBHBIX 3JICMCHTOB.



Mo

10.
11.
12.

13.
14.
15.

16.
17.
18.
19.
20.

@uU3MYECKU IPUHLINII CBEPXIIPOBOIUMOCTH.

IlepcrieKTMBHBIE IPEUMYILIECTBA IPUMEHEHHUS JIEKTPOTPAHCIIOPTA.
MeTozbl U3rOTOBJIEHUS HAHOOOBEKTOB.

OcCHOBHBIE HANPaBJICHNSI PA3BUTHS HAHOTEXHOJIOTUM.

Bnusiare nHQOPMALMOHHBIX TEXHOJIOTUH Ha COBPEMEHHYIO JKU3Hb YeJIOBEYECTBA.

BOITPOCHI K 3AYETY:

B 4yem otnmuune GpyHnaMeHTaIbHON HAYKH OT MPUKIATHON?

Ha3zoBute ocHOBHBIE 3a/1aun (PyHAMEHTAILHONM HAYKH.

KakoBbI OCHOBHBIE TPU3HAKK (PYHAAMEHTAIBHOCTH HAyYHBIX UCCIICAOBAHUIT?

I[lo kakuM  mpuUYMHAM  HEOOXOAMMO  MOAJEpPKHMBATh  (DyHIaMEHTalbHbIE
HUCCIIEIOBAHUS?

KakoBa moTpeOHOCTh uenoBeYecTBa B HHEPIUU JUIsl COATaHCUPOBAHHOIO Pa3BUTHS
BCEX CTpaH Mupa?

Kak MoxeT U3MEeHUThCs TOTpeOHOCTh B 3Hepruu k 2020 roay?

3a cyeT KakuxX BHJIOB PECYpCOB OOECHEUMBAIOTCS COBPEMEHHBIE HHEPreTHUECKUE
MOTPeOHOCTHU YeoBeuecTBa’?

KakoBa HepaBHOMEpPHOCTb pacCIpe/ieleHUs] DSHEPreTHUYEeCKHX PpPEeCypcoB MEXIY
cTpaHamu mupa’?

Jlns gero Oblna co3mana opranuszaius OITEK?

Ha3zoBute ocHOBHbIE BO3pOHOBIIIEMbIE HICTOUHUKU SHEPTUH.

I'ne nenecoobpazHo UCHOIB30BATH THAPOIHEPTETUKY?

B 4yem npuHUIMNUAIBHOE OTIMYME BOJOPOJHBIX TOIUIMBHBIX AJIEMEHTOB OT JAPYTUX
HWCTOYHHUKOB dHEPrun?

HcTopus co3nanus BOAOPOIHBIX TOIUIUBHBIX 3JIEMEHTOB.

HazoBuTe ocHOBHBIE BUIbI BOJOPOIHBIX TOIUIUBHBIX 3JIEMEHTOB.

B kakux o0macTsx Haykd M TEXHUKM Haubosiee NEepCrneKTUBHO TpPUMEHEHHE
TEXHOJIOTUI CBEPXIPOBOIUMOCTH?

B 4yem cocrout Gpu3ndeckuil CMbICI SBICHUS BEPXIPOBOIUMOCTH?

ITepcrieKTHBBI TPUMEHEHNUS CBEPXITPOBOSIINX MATHUTOB.

KakoBbI 5KOHOMUYECKHE MPEUMYIIECTBA IIEKTPOTPaHCIIOpTa?

KakoBbl 3K05I0rHYecKue MpeuMyIecTBa 3JIEKTpoTpaHcnopTa’?

[TepcriekTHBBI THOPUAHBIX TPAHCIIOPTHBIX CPEJCTB.



21. Ha3zoBuTe OCHOBHBIE KJIACCHI HAHOOOBEKTOB.

22. Ectp 1 omimyue (U3UYECKUX CBOMCTB HAHOYACTUI[ OT MAaKpOYACTHI[ TOTO XKe
BellecTBa?

23. Ha3zoBuTe OCHOBHBIC HAIPABJICHUS Pa3BUTUSI HAHOTEXHOJIOTHH.

24. Kakue MeTO/Ibl U3rOTOBJICHUS] HAHOYACTHI HanOoJIee MePCIEKTUBHBI?

25. Ha3zoBuTe OCHOBHBIC HANIPABJICHUS PA3BUTUSI MHPOPMAITMOHHBIX TEXHOJIOTHH.

26. Kak ¢ momomplo HH(GOPMAIMOHHBIX TEXHOJIOTHH MOXKHO TIOBBICUTh KayeCTBO
00pa3oBaHMs, MEIUIUHCKOTO OOCITYXHBaHHS, COIUAIBLHOW 3aIIUTBl M Pa3BUTHE
KynbTypbl B Poccuiickoii denepammm?

27. B yem MOryT mnomMo4b HH()OPMAIMOHHBIE TEXHOJOTMU B JIeJ€ IOBBIIICHUS
3¢ HEKTUBHOCTH rOCYJApPCTBEHHOTO YIPABICHUsA?

28. KakuMu MeTogamMu MOXKHO TOBBICHTH TEMIIBI POCTa B CEKTOpe WH(POPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIT?

7. YHEBHO-METOJUYECKOE U UTHOPOPMALIMOHHOE
OBECIIEYEHUE JUCHUIIVIMHBI

bu6anorexa Bal'y
a) OCHOBHasl JIUTepaTypa:
1. DneMeHTapHOE BBEJIEHHE B TEOPHUIO HAHOCHUCTEM: ydeOHOe mocoOue JUisi BY30B IIO
HaInpapJIeHUAM "DJIEKTPOHUKA U HAHORJIEKTpOoHUKA" W "HaHOTEXHOJIOTMU U MUKPOCUCTEMHAs
texauka"/ C. FO. [laBeinoB, A. A. Jlebenes, O. B. [locpennuk. - U3a. 2-e, nepepad. u gom.. -
Cankr-IlerepOypr: Jlans, 2014. - 191 c. : wn.. - (YueOHuku ans By3oB. CrnenuanbHas
JUTEpaTypa)
— Pexxum noctymna: http://e.lanbook.com/books/element.php?pll id=44757
2. OCHOBBI TEXHOJOTHHU TPOM3BOJCTBA (B MAIIMHOCTPOCHHUM): yueOHoe mocobue/ 0. A.

OpnoB [u np.]; Bragumupckuii rocyaapcTBEHHBIM YHUBEpPCUTET HUMEHH AJleKcaHpa
I'puropseBuua u Hukonast I'puropsenya Cronerossix (Bal'Y). - Bnanumup: Bnanumupckuit
rOoCyJapCTBEHHbII  yHHUBepcUTeT UMeHM Auekcanapa ['puropseBmua u  Hukxonas
I'puropreBuua CroneroBsix (Bal'Y), 2015

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

3. Hanomarepuanbl M HAHOTEXHOJOIMM: YYEOHMK JUIS BBICIIMX TEXHUYECKHX Y4EOHBIX
3aBenenuii/ B. A. borycmnaes [u np.]; mox obmr. pen. B. A. borycnaesa. - 3amopoxse: "MoTtop
Cuu", 2014

0) 10MOJIHMTEIbHAS JIUTepaTypa:

1. B.H. bamkunna DK0J0THYECKUE PUCKH: pacyeT, yIpaBieHne, CTpaxoBaHue: Y uyeOHoe
noco6ue / B.H. bamkun. — M.: Breicias mkoia, 2012

2. AHA/IU3 OLIEHKH PHCKOB MPOU3BOJACTBEHHOI eI TeJIbHOCTH. [ DTIEKTPOHHBINA pecypc]
VYyebnoe nmocobue / IL.I1. Kykun, B.H. Illneikos, H.JI. [Toromapes, H.U. Ceparox. — M.:
Abpuc, 2012


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

— Pexum noctyna: http://www.studentlibrary.ru/book/ISBN9785437200483.html
3. MactprokoB b.C. OnacHble CUTyalluu TEXHOT€HHOTO XapaKTepa U 3alluTa OT HUX.
Yuebnuk st By30B / b.C. Mactprokos - M.: Akagemus, 2009. - 320 c.: .

B) mporpaMMHoOe obOecneyenue H HHTepHeT-pecypchl: 3aKOHOAATEIbHO-IIPABOBAs
AIIEKTPOHHO-TIONCKOBast 0a3a 1Mo 0e30MacHOCTH KHU3HENEATEIbHOCTH, JIEKTPOHHBIE BEPCUU
y4eOHUKOB, IMMOCOOMI, METOJMYECKUX pPa3pabOTOK, YKa3aHWH M PEKOMEHIAIMA 10 BCEM
BUZaM yueOHOI paboThl, MPETyCMOTPEHHBIX BY30BCKOW paboyeil mporpaMMoi, HaxosIInecst
B CBOOOJTHOM JIOCTYIIE JJIsi CTY/ICGHTOB, OOYYarOIUXCS B By3€, IPOrpaMMHOE OOecrieueHre 1
HuTepHeT-pecypebl: ciipaBoyHas 0a3a HOpMaTHBHBIX J0KyMeHTOB CaHkr-IleTtepOyprckoro
Hay4YHO-UCCIIEI0BATEIBCKOIO UHCTUTYTA OXpaHbl Tpyaa B UHTEpHETE
http://www.niiot.ru/doc/catalogue/doc arc.htm

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI.

JlexuvoHHBI Kypc AMCUUMIUIMHBI «VHHOBALIMOHHBIE TEXHOJIOTMMY» IPEAIIOJIAraeT
o0s3aTesIbHOE HallMuuMe B JIGKIMOHHOM ayJuTOpUM IPOEKTOpa M  IEpCOHAIBHOTO
KOMITbIOTEpA, TaKXe JIOKAJIbHAs KOMIbIOTEpHAasi ceTh KadeAphl C BBIXOJOM B INIOOAIBHYIO
cerb HTepHeT, cnenuaau3upoBaHHbIM y4eOHBIH Kiacc JUIsl MPOBEAEHUS KOMIBIOTEPHOIO
KOHTPOJISI IO KYPCY, OCHAILIEHHBIII COBPEMEHHOW KOMIBIOTEPHOW TEXHUKOM, HEOOXOAMMBIM
IPOTPaMMHBIM OOECTI€YeHHEM, SJIEKTPOHHBIMU YUEOHBIMH MOCOOMSMH, 3aKOHOIATEIbHO
IIPaBOBOM TIOMCKOBOM CHUCTEMOW; MYJbTHUMEIWWHBIM IPOEKTOPOM C  KOMILIEKTOM
IIPE3CHTAlNM,  CHEUAIM3UPOBaHHAs  AYAUTOpUS  JUIA  IPOBENCHHUS  NPE3CHTALUU
CTYJEHUYECKHUX padoT, OCHAILIEHHAs ayAHMOBU3yalbHOU TEXHUKOH.


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

ITporpamma cocrasiena B coorsercTBun ¢ TpeboBanusimn @I'OC BO 1o HanpasieHuio
20.03.01 «TexHocepras Ge30nacHOCTbY.
PaGouyto nporpammy cocrasui aou. kad. ATb Kunaees E.A.

PeuensenTt: HauanbHuk Bl'OpO MOHHTOPHHIA K aHa/ln3a Kayecrsa

OAO «Bnagumupckoe Kb paanocsssu» ,%( Kunpaeesa T. B.
IIporpamma pacemoTpeHna u 0106peHa Ha 3aceiannu Kadeapbl «ABTOTPAHCIIOPTHAS U
TexHochepHas GesonacHocTb» npotokosn NeJ7 ot 0y 0. £/ £ rosaa
Baseaytounii kadeapoi r/wfb LLI. A. Amupceiinaos

PaBouas nporpamma pacemorpena n 0400peHa Ha 3ace1aHnn yuebHO-MeTOAnYeCKOH
Komuccuu Hanpasienus 20.03.01 «Texnochepuas 6e3onacHoCTbY,

npotokon Ne7¥ ot ¢4 05 /4 roja.

ITpeacenaresb KOMUCCHH KM £ LLI.A.AmupceiinioB




JIMCT NEPEYTBEPXXJIEHWS PABOYEH MPOT'PAMMBI JJUCIHUILIAHBI

Pabouast mporpamMmma ogo0OpeHa Ha

y4eOHBIH TOI.

[Tporokon 3acenanus kapeapst No

3aBenyromuit kadeapoit

oT

roaa.

Pabouast mporpamMmma ogo0OpeHa Ha

y4eOHBIH TOI.

[Tporokon 3acemanus kapeapst No

3aBeayromuii kadeapoit

oT

roaa.

Pabouast mporpamMmma ogo0OpeHa Ha

y4eOHBIHA TOI.

[Tporokon 3acenanus kapeapst No

3aBenyromnuii kageapoit

oT

roaa.

Pabouas nmporpamMmma ogoOpeHa Ha

y4eOHBIN IO/,

[Tporokon 3acenanus kapeapst No

3aBenyromuuii kageapoit

oT

roaa.

Pabouas nporpamma ogoOpeHa Ha

y4eOHBIHA TOI.

[Iporokon 3acenanus kapeapor Ne

3aBenyrouuii kadeapoit

oT

roaa.

Pabouas nporpamma ogoOpeHa Ha

y4eOHBIHA TOI.

[Iporokon 3acenanus kapeapsr Ne

3apenyrouuii kadenpoit

oT

roaa.

PaGouas nmporpamma ogobpeHa Ha

y4eOHBIN TO/I.

[Iporokon 3acenanus kapeapsr Ne

3aBenyrouuii kadeapoit

oT

roja.




Munucrepcrso o0pazoBanusi U Hayku Poccuiickoii @enepannn

denepanbHOE rocyIapcTBEHHOE O10/HKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«Bi1agMMMPCKUI roCy1apCcTBEeHHbIH YHUBEPCUTET
umMeHu Ajiekcanapa I'puropreBuda u Hukosas I'puropreBuda CTos1€TOBBIX))
Bary)

I/IHCTI/ITYT MammHOCTpOSHUS 1 ABTOMOOMJIEHOI'O TpaHCIIOpTa

Kadenpa AroTpancnoprHas u TexHocdepHas 6€30MacHOCTb

AKTyanu3supoBaHHas

pabouas nmporpamma

paccMOTpeHa u 0f00peHa

Ha 3aceJaHuU Kadeapsl

nporokos Ne_ ot 20 ropa.

3aB. kadenpoii

AkTyaau3zanus padoyeil nporpaMma AU CUMILIMHBI

«IlepcrieKTUBBI pa3BUTHUS TEXHUKU U TEXHOJIOTHI»

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

®dopma oOyueHus - ouHas

Bnagumup, 2016



Pabouas mporpamma yueOHOM TUCIUIUIMHBI aKTyaJIHM3UPOBaHA B YACTH PEKOMEHIYeMOH JINTepaTyphl.

AKTyaJ'II/I3aI_II/IH BBITIOJIHCHA

a) OCHOBHas JiuTeparypa

0) TOMOJIHUTEIbHAS JTUTEPATYPA

B) EPUOJIMYECKHUE U3TaHUS

') UHTEPHET-PECYPCHI




