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1. OEJIM OCBOEHUSA JUCIIUIIJIMHBI.

Heab aumcuumnjuubl: (opMupoBaHue oO0ImeH MpohecCHOHATBHOW KyIbTYpPbI, MO
KOTOpPOH TOHMUMAETCs CIOCOOHOCTh IOATOTOBICHHOTO CHEIHAINCTa MCIONb30BaTh B
npoeCCHOHATIBHON JIeATEIbHOCTU TNPHOOPETEHHYI0 COBOKYIHOCTh 3HAHWH, YMEHMH U
HaBBIKOB B CCBOEH NMPO(heCcCHOHAIbHON JeSTEeIbHOCTH.

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

- 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 CHUCTeMax OOecredeHHUs] TeXHOC(EepHOH
0€30MacHOCTH, OOOCHOBAaHHO BBIOMPATh W3BECTHHIE YCTPOWCTBA, CUCTEMBI U METOJbI
3aIUTHI YEJIOBEKA U IPUPOIHON CPElbl OT ONIACHOCTEN;

- OPUEHTHUPOBATHCS B OCHOBHBIX ITPOOIeMax TeXHOCHEPHOH Oe30MacCHOCTH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO.

VYuebnast aucuumimHa «llepcrieKTUBBI  pa3BUTHS TEXHUKH M TEXHOJIOTHH» -
JHCILUIIINHA, KOTOPas SIBISETCS COCTABIAIONIEH (eepalbHOro 00pa3oBaTeIbHOTO CTaHAAPTA
HanpasieHuss 20.03.01 «TexnocdepHas 0Oe30macHOCTb» MEPBOIO YPOBHS  BBICIIETO
oOpa3oBaHus (OakanaBpHar).

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCSl, ®OPMUPYEMBbIE
B PE3YJIBTATE OCBOEHUA JUCHUIIJINHBI

OcHoBHO# 0000mIeHHON 3amaveii (kommnereHnued) mucuuruidabl sBisercs OITK-1:
CHOCOOHOCTh YUUTHIBaTh COBPEMEHHBbIE TEHICHLIMU Pa3BUTHS TEXHUKUM U TEXHOJIOTUH B
obmactu obecrnieueHHst TeXHOC(EpHOH 0e30MacHOCTH, U3MEPUTENIbHOW M BBIYMCIUTEIHLHON
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 HAYKU M TEXHHKH.

2) YMeTb: OPHCHTHPOBATHCS B IEPCIIEKTUBAX PA3BUTHS TEXHUKH U TEXHOJIOTHH 3aIIUATHI
YeJIOBeKa U IMPUPOAHOM Cpelbl OT OIIACHOCTEM TEXHOICHHOIO MU IPUPOIHOIO
XapakTepa, 0OOCHOBAHHO BBIOMpATh W3BECTHBIE YCTPOMCTBA, CHUCTEMBI M METOJbI
3aIUTH] YEJIOBEKA U IIPUPOJHOM CPENbI OT ONACHOCTEN.

3) Baagerb: KynbTypoil 0€30MaCHOCTH M PUCK-OPUECHTHPOBAHHBIM MBIIUICHUEM, MPH
KOTOPOM  BOIPOCHI ~ 0€30IaCHOCTM M COXpPAHEHHs  OKpYyKarolled  cpezbl
paccMaTpUBAIOTCS B KAYECTBE BaKHEHUIIINX MPUOPUTETOB B JKU3HU U JESITEITLHOCTH.



4. CTPYKTYPA U COJAEPKAHUE JUCIUIIJIMHDbI

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4€THHIX equHUIIbI, 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 — JIETePMUHALIMU HJIe0- U (PopMOOOpa3yroIiel 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,
SBJIIOIINXCS TAaKOBBIMH M 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
OTKPBITUA ¥ TEXHOJIOTMU HENPEMEHHO OIUPAIOTCS Ha MOJ0KEHUs (PyHIaMEHTAIbHON HAyKu 110
OIIPE/ICJICHHUIO, a B CIyyae MPOTUBOPEUNS C KOHBEHIIMOHAIBHBIMU IIPEACTABICHUSIMH, HE TOJIBKO
CTUMYJIUPYIOT MOJM(UKAIIMN TAKOBBIX, HO ¥ HYXXJIAIOTCSl B (DyHIaMEHTAJIbHBIX MCCIIEJOBAHUSIX
JUISl TTOJTHOLIEHHOTO TTOHMMAaHUS MPOLIECCOB M MEXAHU3MOB, JISKAIIMX B OCHOBE TOTO WJIM MHOT'O
(eHOMEHa, — JAJIbHEWMINEro COBEPUICHCTBOBAaHMSA METOJa WIM NpUHLIMONA. TpaguiiMOHHO
(byH1aMEHTaJIbHbIE UCCIIEJOBAaHUSI COOTHOCUMBI OBIIIM 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,
CIIOCOOHBIM OXBaTHTh U C(hOPMYIHPOBaTh 00LME PyHIaMEHTAIbHbIE TIPUHIIMIIBI UCCIIET0BAHUI
U MeTO/bl UX HCTONKOBaHUs. K OCHOBHBIM (QYHKIMAM (yHIaMEHTAIBHBIX HCCIIEIOBaHUN
OTHOCHUTCSI — TI03HABaTeNbHAasl, HEMOCPEACTBEHHOM 3aauell ABISIETCS MOJIyYEHHE KOHKPETHBIX
NPEJICTABICHUH O 3aKOHaX IPHUPOJbL, KOTOpbIE OONAAalT XapakTEepHOM OOLIHOCTBIO U
cTabuIbHOCTBI0. K OCHOBHBIM TMpH3HAKaM (PYHIaMEHTAILHOCTH OTHOCST: KOHLENTYaJbHYIO
YHUBEPCAIBHOCTh U MPOCTPAHCTBEHHO-BPEMEHHYIO OOIIHOCTh. TeM He MeHee, 3TO He MO3BOJISET
clienarhb BbIBOJI, YTO OTIMYMTEIBHOW OCOOCHHOCTBIO (DYHIAMEHTAILHOCTH SIBJISICTCS] OTCYTCTBHE
MPaKTHYECKON MPUMEHUMOCTH, TOCKOJIbKY B Tpoliecce pelieHns (pyHIaMeHTabHbIX MpodiieM
3aKOHOMEPHO OTKPBIBAIOTCSI HOBBIE BO3MOXKHOCTH U METO/IbI PEILICHNSI TPAKTUYECKUX 33/1aY.

CaMbIM  SpKHM  TpPUMEpPOM,  WJUTFOCTPUPYIOIIUM  XapaKTepHble  OCOOCHHOCTH
dbyHIaMeHTaIbHON HAayKH, KOHEYHO, MOXKET CIYKUTh UCTOPUS UCCIIEIOBAaHUMN, CBI3aHHBIX CO
CTPOCHUEM MaTepUH, B YaCTHOCTH — CTPOCHUS aToMa, MPAKTUICCKYIO PeaTU3aIliio KOTOPhIE
Hanut, Oe3 TpeyBeJIMYeHUS, TOJBKO dYepe3 COTHH JIET TOCe 3apOoXJICHUS HadalbHBIX
MIPEJICTABICHUIA aTOMH3Ma, U 9epe3 JECATKH — Tocie 0(hOpMIICHHUS TEOPHH CTPOSHUS aToMa.

B kaxmoit obGnacTu 3HaHWUN HAOIOMAETCS MOJOOHBIN MPOIECC, KOTJa OT MEPBUYHOTO
SMIOUPUYECKOTO CyOcTpara, uepe3 THUIOTe3y, OKCIEPUMEHT U TEOPETUYECKOe €ro
OCMBICJICHHE, TIPU COOTBETCTBYIOIIEM WX Pa3BUTHH MU PACIIMPEHHH, COBEPIICHCTBOBAHUU
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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  WHCTPYMEHTAJILHOHW  0a3bl, KakK TCOPETUYECKOW, TaK W
SKCTIIEPUMECHTAIBHONW, — TMPAKTHYECKOH, CIYKHUT (B KOPPEKTHBIX YCIOBHUAX peaM3aIlvu),
COBEPIIICHCTBOBAHUIO MeTona. 10 ecTh Jirobas (yHAaMeHTanbHas IUCHUILIMHA WU JIF000e
MPHUKJIATHOC HAIPaBJICHUE, CIIOCOOHBI, B ONMPEACIEHHONW CTENEeHU, B3aUMHO Y4acTBOBATh B
pa3BUTUM TIOHMMAHUS W PEIICHUS MX CAMOCTOSTENBHBIX, HO W OOIIMX 3a/a4: MPUKIIATHAS
HayKa paclIMpsieT BO3MOKHOCTH UCCIEA0BATENBLCKOTO HHCTPYMEHTAPUS, KaK IPAKTUYECKOTO,
TaK U TEOPETHYECKOTO, PyHIAMEHTAILHON HAYKH, KOTOpas, B CBOIO OYepellb, Pe3yJIibTaTaMu
CBOMX HCCJIENOBAaHMM, MPEJOCTABIAECT TEOPETUUECKUI UHCTPYMEHT U OCHOBY I Pa3BUTHUS
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. 3HepFeTI/I'IGCKI/Ie l'lOTpeﬁl-IOCTI/I YyeJgao0BeUIeCTBA.

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
OTHOILIEHHIO K HBIHE MPOU3BOAUMON. OYEBUIHBIM SBISIETCS, UTO JJIS1 SKOHOMHYECKOTO POCTa
HE00X0uMoO  (pOpcHUpOBaHO, OINEpeXarollMMU TEMIIaMH pa3BUBaTh JHepreTuky. Ha
OPOTSDKEHUM TocneqHed uyetBepTH 20 CTOJETHs MPOLEHT TOJ0BOTO MPUPOCTAa BaJOBOTO
NOPOAYKTa NPAKTUYECKH BO BceX 0€3 HCKIIOUEHHs Pa3BUTBIX CTPaHAX COMPOBOXKAAJICS
OPUMEPHO TaKUM >K€ IPOLEHTOM HPUPOCTa MOTPEOJIEHUs] MEPBUYHBIX SHEPreTUYECKUX
pecypcos. [lorpebieHne sHEpruM Bo BCeX CTpaHaX MUpPa HEYKIOHHO pacteT. [lo mporHozam
MupoBoii 3HepreTnyeckoil KoH(pepeHIHH, NoTpeOHOCTh B 3Hepruu Kk 2020 r. MOXeT
yBenu4uTcs emie Ha 75%. TeMrbl pocta 3HEPronoTpedseH s, TakkKe, MOAPOOHO U3YHAIUCh
MexayHapoAHBIM UHCTUTYTOM TPHUKJIAAHOTO CHCTEeMHOro aHayimsa (JlakceHOypr, ABCTpus).
Ha ocHOBaHuMM mHpOBENEHHOrO aHanu3a ObUIM pa3paboOTaHbl JIBa OCHOBHBIX CLIEHapuUs
noTpeOyIeHuss SHepruu B OyIylIeM MHpE — «BBICOKHN» M «HU3KUN». COrjlacHO NEepBOMY,
pacxon SHepruu OyJneT eXerogHo yBelIuuuBaThcs Ha 2,7%, TOorna Kak BTOpOH
npenycmarpuBaer — 1,8%. Ho gaxe mpu Takux Temmax NpHOIM3UTENBHO yepe3 CTO JIET
MHUPOBOE MOTpediieHNe SHeprun Bo3pacTeT 6osee ueM 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
pa3BuUTHs 03 M3MEHEHHWs] MaclITadOB WM XapaKTepa YHEPreTHYECKUX ITOTOKOB». BypHO
pa3BUBAIOIIASCS MHpOBasi SKOHOMHKa TpeOyeT Bce OONBIIMX DHEPreTHYECKHX 3aTpar,
HEMPEPHIBHOIO POCTa HHEPrOBOOPY)KEHHOCTH XO34KCTBA CTpaH MHUpA, IMOBBILICHHUE JIOTU
MEeXaHU3allMM W aBTOMAaTH3allMM IPOM3BOJACTBA. B Hacrosiiee Bpemsi >HEpreTUYecKue
NOoTpeOHOCTH  4YeJoBedecTBa OOECHEeuMBAIOTCS B OCHOBHOM 3a CUeT TpeX BHUJIOB
HHEPrOpeCcypcoB:  OPraHMYECKOro TOIIMBA, BOJABI M  aToMHOro sapa. OjHako,
JOMUHUPYIOIIAM HMCTOYHUKOM SHEPIHU TO- TPEKHEMY OCTaeTCs HCKOMAaeMO€ TOTLIHBO.
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OHeprust BOJbl M aTOMHAsl HEPTUsl HCIIOJB3YIOTCS YETOBEKOM IIOCIIE TPEBPALICHUS €€ B
AIIEKTPUUYECKYIO SHEPIUi0. B Toke BpeMsi, 3HaUUTENbHOE KOJIMYECTBO SHEPTUH, 3aKITIOUCHHON
B OPraHUYECKOM TOIUIMBE, UCIOJIB3YETCs B BUJE TEIJIOBOM M TOJBKO YacTh €€ MpeBpaIlacTcs
B DJIEKTPUUYECKYIO SHEPIUI0. 3a CUET CIKUT'aHUS TOIUIMBA B HACTOSILEE BPeMs MPOU3BOJUTCSA
10 90% sueprun. IIpu 3T0M, B IPOMBIIIJIEHHO Pa3BUTHIX CTpaHaX HE(PTh U HEYTEHIPOLYKTHI
UCIOJB3YIOTCSI B OCHOBHOM KakK TpaHCIIOPTHOE TOIUIMBO. ['mapopecypcbl B MHPOBOM
MacmTade, 00ecreunBaroT MoJIydeHHe 0KoJIo 5 — 6% 3IeKTpO3HEpruy, aTOMHasi SHEpreTuKa
naet 17 — 18% snextposnepruu. TpaauoHHbIE S HEPTOPECYPCHI, YT OJb, He(Th, TPUPOIHBIN
ra3 SBISIOTCS MCYepIaeMbIMu pecypcamu. [1o mojcueraM crienuanucToB, MPU COBPEMEHHBIX
o0BemMax dHepronoTpedIeHHs pa3BeIaHHbIX 3aMacoB TOIUIMBA Ha 3emiie XBaTUT Ha 150 ner, 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
CHIIPAJIM U PETHOHANBHBIE pa3InyMsl B 3amacax M MOTPeOJIEHMH SHEPropecypcoB, OCOOEHHO
He(TH, MEXIY Pa3BUTBIMU M pPa3BUBAIOIIMMUCS CTPaHAMH, OIS KOTOPBIX B MHUPOBBIX
3amacax oOpaTHO MPONOPIIMOHANIBHA J10JI€ B MUPOBOM 3HEPronoTpedieHun. MecTopoxIeHHs
HCKOITaeMBbIX BHJIOB TOTIMBA PACIIONIOKEHBI He paBHOMepHO. B Poccuu Haxomutes mpuMepHo
10 33% NOTeHUMAJIbHBIX MUPOBBIX 3alacoB YIJI U NMPUPOAHOro raza u 6osee 20% Hedrtu.
[Toutn 35% nedtu u oxono 17% rasza cocpenoroueHo Ha bimxaem BocTtoke u noctarodno
3HAUYMTENIbHBIMU 3allacaMi 3THUX BUIOB ToruBa Oorata CeepHas Amepuka. B mupe
OTMEYaeTCsl HEpaBHOMEPHOCTD INI00aIbHOTO pacipeAeeHNs IEpBUYHON SHEPIUU: IPUMEPHO
YEeTBEPTh MUPOBOIO HACENCHHs MOTPeOseT ¥4 MepBUYHOW 3HEpruu. B pa3BUTBHIX cTpaHax
notpelieHne Hepruu Ha Qyury HaceiaeHus OoneeueM B 80 pa3 mpeBbllIaeT NOTpeOsieHue B
appUKaHCKUX CTpaHax, K fory ot Caxapsl. [[pyras npuunHa GopMHpPOBAHUS SHEPreTUUECKOI
npoOIeMbl 00YCIIOBJIEHA KOHTPOJIEM Pa3BHBAIOIIMXCS CTPAH 32 CBOMMH DHEPropecypcamu.
Jnst COBMECTHBIX JEHCTBUM HAa MHUpPOBOM He(dTsHOM peiHKEe B 1960 romy Obuia co3mana
opraHusanus ctpas — npousBoauresneit u skcnoprepos Hegtu (OIIEK). C 1973 rona 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 CYIIECTBYIOIINE TEXHOJIOTHH MTPOU3BOJICTBA B CTOPOHY
sHeprocoepexenus. Hampumep, Snonus, Oonbplie APYrMX TrOCylapcTB 3aBUCAIIAs OT
UMIIOpTa TOIUINBA, CHU3MJIA YHEPrOEMKOCTh CBOETo Xo3saicTBa Ha 50 % U cTajsa MUPOBBIM
JUAEPOM DSHeprocOeperammnel JIKOHOMUKHA. BaxHeWmmM  HampaBiIeHUEM  pEIICHUS
DHEPTEeTUYECKOW TPOOIIEMBI SBISIETCS M3MEHEHHE CTPYKTYphl MHUPOBOTO JHeproOaiaHca, B
KOTOPOM 3aMETHOE MECTO OTBOJUTCS ATbTEPHATUBHBIM HCTOYHUKAM SHEPTHH.

B mHacrosimee Bpemsi ocoboe BHUMaHHE OOpalIeHO HAa AIbTEPHATHBHBIE HCTOYHHKHU
HHEPIUH, KOTOPbIE MOMOTYT CHU3UTh OCTPOTY BO3HUKIIMX 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 JHEpPrHI0, SHEPrUi0 BETpa, MOpPEH U OKEaHOB,
reoTepMalIbHOE TEIUIO MOI3EMHBIX HCTOYHHKOB. B psizie CTpaH YCHENIHO OCYIIECTBIISIOTCS
TEOpeTHYEeCKHe  pa3pabOTKM W TMPAKTHYECKOE  BHEIPEHHWE 10  HWCIIOIB30BaHUIO



BO300HOBIISIEMBIX MCTOYHHUKOB 3Hepruu. [lo omenkam yuenbix, BerpoBas sHeprus CIA,
IIPEBBILIAET IO MOIIIHOCTH SHEPIUI0 BCEX HALIMOHAJIBHBIX 3allaCOB MCKOIIAEMOro Toruiiea. B
Erunre pe3epBbl BETPOBOIl SHEPIUM CPaBHUMBI ¢ MOITHOCTBIO AcyaHckoil ['DC. B pa3Buthix
CTpaHax 3HepreTuyeckas npoodsiema NpUBOJUT K HEOOXOAUMOCTH OCBOEHHUSI HOBBIX pailOHOB
N00BIYM  3HepropecypcoB. Psn crpaH, pacnojararolidx 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 YIJIEBOJOPOJbI B SHEPIeTUYECKUI Ia3 U IOJIYKOKC.
Kunkoe TomnMBO sBIsSETCS Haubojee TEXHOJOTMYHBIM W SKOJOTUYHBIM. CTpyKTypHas
NEepecTpoiiKa SHEPreTUKU JODKHA OPHUEHTHPOBATHCS HAa KOHEYHBIE PE3ylIbTaThl B BHUJC
NPOM3BOJICTBA PHEPTUU U TEIUIAa. DIEKTPOIHEPreTHKa 3aHUMAaeT B HAcTosIee BpeMs Oosee
25% sueprobananca TexHochepsl, Ha BBIPA0OTKY JIEKTPOIHEPTHH U MOIYTHOTO TEIUIA HIIET
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 7IeKTpO3HEPruu B KOHEUHOM 1OoTpedaeHun cocraniseT 9,7 %. OnpeneneHHOe 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 THAPOIHEPreTHKA 3aHUMaET Beayliee Mmecto. 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 THJIPOHEPIeTUKU OTHOCUTCS, B IIEPBYIO OdYepelb OTCYTCTBUE BBIOPOCOB
IOPOAYKTOB TOpeHHs a aTMOC(EpHbIi BO31yX, a TakKe OTHOCUTENIbHAs JelleBU3HA
noiy4aeMoi sHepruu. OJHaKo pa3BUTHE T'MJIPOIHEPIETUKH TpeOyeT ydeTa TeppUTOPHAIbHBIX
acriekToB.  CTpOMTENBCTBO  TMIAPORJIEKTPOCTAHIMM  SIBISETCS  1I€JIeCOOOpa3HbIM U
ODKOHOMHYECKH BBITOAHBIM TOJIBKO IS TOPHBIX peK. B MpoTHBHOM ciiydae, TMIpH
crpoutenbeTBe 'DC Ha paBHUHHBIX pEKaxX BO3HUKAET PsJI HETaTUBHBIX ITOCIEACTBUH, Kak
HKOHOMUYECKHUX, TAK U IKOJOTUYECKUX.

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

JlyymiuM roproYMM JUIS TOIJIMBHBIX 3JIEMEHTOB CUYHMTAETCS BOAOPOJ, HAa IMpPAKTHKE XKe
UCIIOJIb3YIOTCSI M MHBIE €r0 BUIbL: IPUPOJHBIM ra3, CIUPTHl (METAHOJI, 3TAHOJI), MPOIYKTHI
razuuKanuu yris, nepepaboTKH CTOYHBIX BOJ M Omomacchl. [[nst obecrneueHus mporuecca
MOJIyYEHUS AJIEKTPOIHEPTHH OJJHOBPEMEHHO C TOIJIMBOM Ha TOIJIMBHBIA 3JIEMEHT MOJAETCS
OKHCJIUTETIh — KHUCJIOPOJA, Kak MpaBuio, U3 aTrMochepHOro Bo3Ayxa. B TOIIMBHBIX
JIIEMEHTax IpeoOpa3oBaHME DSHEPrUM BOAOPOAAa B JPYrod ee BuA (dIEKTPUUYECKYIO)
MPOUCXOAUT Oe3 mpolecca TOPEHHsT M BPETHBIX BHIOPOCOB, MPUCYIIUX TPATUIIHOHHBIM
WMCTOYHUKAM DHEPIHH, HCIONB3YIOIIUM YTIJIEBOJOPOJHOE TOIUIMBO. BBIOPOC B TOIUTMBHBIX
JJIEMEHTAaX — OOBIKHOBEHHAS BOIA.

BriepBeie uzer0 HcCIoNb30BaTh TOIUIMBHBIE AJIEMEHTH B OONBIION SHEpreTuke
chopmynupoBan Hemernkuii ydeHsii OcBanpa B 1894 romy. B 30-e roasr mponuioro Beka
HEMEIIKUH uccenoBarenb baysp cozman mabopaTOpHBIN MPOTOTHUIT TOTUIMBHOTO AJIEMEHTA C
TBEPJBIM DJIEKTPOJIUTOM JUIsI TPSIMOTO AHOJHOTO OKHCIeHUd yriis. OJHOBPEMEHHO



pa3padaTbIBaIUCh  KUCIOPOJHO-BOJOPOJIHBIE  TOIUIMBHBIE  3neMeHTHl.  OO0ImeMupoBoe
IPU3HAHUE TOJYYWIM PEe3ylbTaThl UCCIENOBaHUN coBeTckoro yuyeHoro Oraneca [laBTsHa.
[Tocne onyOmukoBanuss B 1947r. ero wmonorpadpum «lIpoGiemMa HEmocpeaCcTBEHHOTO
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 Anurimun ®.b3KoH co3iall TEPBYIO KHUCIOPOJIHO-BOJIOPOJIHYIO YCTAHOBKY
momHocThio 5 kBt. B CIHA ¢ 1955 r. K.Kopaem pa3pabarbiBas HHU3KOTEMIEpaTypHbIE
KHCJIOPOJIHO-BOJIOPO/IHBIE TOIJIUBHBIE AJIEMEHTBI, B KOTOPBIX HCIIOJIb30BAINUCH YIOJIbHBIE
AIIEKTPOABl C IUIATUHOBBIMU Karanmu3aropamu. B Tepmanum 3. FOct pabortan Hax
HEIUIATHHOBBIMU KaTaJau3aTOpaMHu.

B 60-e rogpl ObTM CO37aHBI JIEMOHCTPAIIMOHHBIE M PEKJIAMHBIE 0Opa3ibl TOIUTMBHBIX
97eMeHTOB. Pa3paboTku 1MOJOOHBIX BOJOPOJIHBIX TEXHOJIOTUNA MPOBOAMIN OOJBIIMHCTBO
pa3BUTHIX CTpaH, B nepyto ouepenr CIIA, Kanana, AAnonus, a taxxe CoBerckuil Coro3 —
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  «/xkeMuHM», «Anomwion», «llarri» BHepBbIE IPUMEHSAIOCH BOJOPOIHBIC
mienovnbie ToruBHbBIE meMeHTH (AFC). Oxgnako B kKoHIEe 60-X ro10B 00beM pa3paboTOK U
uccie0Banui mo TormBHBIM 7eMenTaM B CHIA u Kanazge cyniecTBeHHO COKpaTHIICS.

Benneck nHTepeca k HUM ObL1 oT™MedeH Jiniib B 80-¢ rojpl. A B 90-e pa3BuThIE CTpPaHbI
AKTUBM3UPOBAIM PAOOTHI MO HCCIEAOBAaHUAM, pa3pabOTKaM M CO3JaHUIO CTallMOHAPHBIX
JNEKTPUYECKUX CTAaHIMI OONBIIOW MOIIHOCTH Ha 0a3e TOIUIMBHBIX JJEMEHTOB. OTH
UCCIIEIOBaHMSI ClIENIaIl SKOHOMHMUYECKH LeJIeCO00pa3HbIM HCIOIb30BAHNE B CTAllMOHAPHBIX,
NIEPEBIKHBIX U MIOPTATUBHBIX YHEPrOYCTAHOBKAX BOJAOPOIHBIX TOIUIMBHBIX 2JIEMEHTOB.

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

— AFC — 1mie104H0i TOIUIMBHBIA 3JIEMEHT;

— PAFC — ¢ochopHOKHCTBIN TOIUITMBHBIN AIIEMEHT;

— PEFC, win PEMFC — TBepaonoauMepHbIii TOIIMBHBIN 3JIEMEHT WM TOILUIMBHBIM
3JIEMEHT Ha MPOTOHHOOOMEHHOI MeMOpaHe;
— DAFC, nmu DMFC — npsMoOi ajKOTOJIbHBIM TOIIMBHBIM DJIEMEHT WIM NPAMOMN

METaHOJIbHBIN TOTUTMBHBIN AJIEMEHT;
— MCFC — pacnyiaBkapOOHaTHBIN TOIUIMBHBIN AJIEMEHT;
— SOFC — TBep/1I0OKCHTHBIN TOTUTMBHBIN 3JIEMEHT.

Paznen 4. CBepXnpoBoauMOCTb.

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 3aMEHE TPATUIIMOHHOTO 000pyIoBaHUs Ha Ooee
2 PEKTUBHOE CBEPXMPOBOSIIEE, TaK M K H3MEHEHHSIM CTPYKTYpHOTO XapakTepa W K
TIOSIBIICHHIO COBEPIIEHHO HOBBIX TEXHOJOTHUECKUX HOBOBBEICHUH.



OmauM W3 caMbIX  [EPCHEKTUBHBIX  HANpPABIECHUN  SABIAETCS  KOMHATHas
CBEPXMPOBOAMMOCTh. OHO Oy/IeT YCHIIEHHO Pa3BUBATHCS, T.K. HIMEET OTPOMHOE 3HaYCHHUE.

B snexTpoHNKEe CBEpXIPOBOAUMOCTh HAWJET IIUPOKOE NPUMEHEHHE B KOMIIBIOTEPHBIX
texHosorusx. IloreHnmanbHO  Haubojiee  BBITOJAHOE  NPOMBILIUIEHHOE  IPHUMEHEHHE
CBEPXIPOBOJMMOCTH  CB3aHO C TIEHEpUpoBaHUEM, Ineperadyel U 3(PGPEeKTUBHBIM
UCIIOJIB30BAaHUEM  OJIEKTpO3Hepruu.  Eme  OgHO  MEpPCHeKTMBHOE  NPUMEHEHHE
CBEPXIPOBOJHUKOB — B T'€HEpPATOpax TOKa (OT MOULIHBIX 3JIEKTPOCTAHLUI 10 OOBIYHBIX
BETPSIHBIX ~ YCTAaHOBOK) U anekrpoasurarensx. C  passurueM  ClI-texHosoruit
CBEPXIIPOBOJAIINE JIBUraTeNM HaWIyT LIMPOKOE NPUMEHEHHE TAaKKE€ 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 HaNpaBJIAIOLIEM IIPOBOIHUKE, MT0e3]] OyIeT ABUraThCs IUIaBHO, O€3 yMa U
TpeHus: U OyAeT CclOoCOOEH pa3BHBATh OYEHb OOJIBLIYIO CKOPOCTh. OKMIaeTcs, YyTo Jopora
OyzneT BBeeHa B HKcIuTyaTanuio k 2020 r.

B03MOXXHOCTh yCKOpEHHUS MaKpOCKONMMYECKHX OOBEKTOB 3JIEKTPOMArHUTHBIM IOJEM
HaliZIeT cBOe NMPUMEHEHHE TAKXKE Ha a’poJipoMax U KocMojapomax, rae ClI-marnutel OyayT
oOecrieynBaTh  B3JET/TIOCAKYy  BO3MYIIHBIM CyAaM W KOCMHYECKHM  KOpaOIsiM.
PaccmaTpuBaroTcsi Takke BO3MOXHOCTU IPUMEHEHMSI CBEPXIPOBOISIIMX MAarHUTOB JUIS
AKKyYMYJIUPOBAHMSI 3JIEKTPOIHEPIMM B MAarHUTHOM TUAPOAMHAMUKE W JJIs NPOU3BOJACTBA
TEPMOSIIEPHON SHEPTHH.

Pazneu 5. DnekTporpancnopT ¥ rudpuaHbIe BUAbI TPAHCIIOPTA.

B Hacrosiee BpeMsi pa3BUTHE JIIEKTPOTPAHCHOpTa CTajJo OOIIEMHPOBBIM TPEHIOM.
[TpakTryeck B KaKA0W KPYIMHON KOMITAaHMHU 10 MPOM3BOJICTBY aBTOMOOWIIEH CerofHs BeayTcs
pa3paboTku B JaHHOW o6OjacT, a B mepenoBbix crpaHax wmwupa: CHIA, Kwurae, Snonum,
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 3JIEKTPOTPAHCIOPTA,
0co00e 3HaueHHe MPUOOPETAIOT yJyacTUe B 3TOM BOIIPOCE U MOJIEPXKKa rocynapcTa. B nepeune
npeAjaraéMplX MEXaHH3MOB MOYKHO BBLIEINUTBH: BbIJauy CyYOCHAWM, JIBIOTHBIE CXEMBbI
KpEIUTOBaHUS, OTMEHY Hajora Ha TpaHcrnoptT, oOHyinenue HJIC, Bblmauy pasperieHus
AIIEKTPOMOOMIISIM JIBUTATHCS T10 M0JI0CAM, KOTOPBIE BBIIEIEHBI /IS OOIIECTBEHHOIO TPAHCIIOpTa.

OueBUIHBIMY SIBIISIFOTCSA PEUMYILECTBA 3JIEKTPOTpaHcIiopTa A ropoaa. [Ipex e Bcero, 310
HKOJIOTHYHOCTb, 3aKJTIOYAIOIIAsCS B a0COIIOTHOM OTCYTCTBHU BPEAHBIX BEIOPOCOB B arMocdepy,
HaOJIIO1aeMblii B pe3ysibTaTe HAJM4YMs MEHBILIEro Yucia JBHKMMBIX 4acTell M MeXaHMYECKUX
niepesiady CHYKEHHBIM ypOBEHb IIyMa, HU3KUN YPOBEHb I0YKapo- U B3PHIBOOIIACHOCTH B CIIydae
aBapuH U TIp.

[TomumoO 3TOrO, y AJEKTPOTPAHCIOpTa €CTh M AKOHOMHYECKHE NpeuMyllecTBa. Tak, K
NpUMepY, pacXxoibl Ha TOIUIMBO (HEPTHIO) Y SNIEKTPHUUECKOTo aBTo0yca B 5,5 pa3 MeHbIlIe, YeM y
TPaTUIIMOHHBIX aBTOOYCOB, OCHAICHHBIX JBHUTraTesieM BHyTpeHHero cropanus (/IBC).
OnekTpoOyC SIBISIETCS HOBBIM BHAOM IAaCCHXUPCKOIO TPAHCHOPTA, MPOXOASAIIMM OOJBIIYIO



YacThb CBOETO IMYTH, KaK OOBIYHBIA Tpouleiidyc, a mocie OTCOSqMHEHUS 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 BHYTPEHHEIO CrOpaHMs, 4TO
UCKIIFOYaeT HEOOXOIMMOCTh €ro OOCIy)KHBaHUs, MOTPEOHOCTh B 3aMeHe (WIBTPOB, Macia,
cBeuell BHYTPEHHETO Cropanusi. ¥ 31eKTpoOycoB Ooee BbICOKasl IEpBOHAYANIbHAs CTOMMOCTD, B
ommune ot aBToOycoB ¢ JIBC, omgnako BBHUIy Ooiiee HM3KMX HKCIUTyaTallMOHHBIX PAcXOJIOB,
BPEMEHHOM NIEPHOJ] OKYIIAEMOCTH Y HUX SIBJISIETCS COIIOCTABUMBIM.

DNEeKTPOTPAHCIIOPT OBIBACT Pa3HBIX BHUJOB, OH MOXKET OBITh IMACCAKUPCKUM (TPOILICHOYCHI,
TpaMBau M 3JEKTPOOYCHI), JIETKOBBIM (3JIEKTPOMOOMIIM), TPY30BBIM (CpeaHed u OONbIIONn
IPY30MOABEMHOCTH), PEIbCOBBIM (METPO, JIOKOMOTHUBBI M [Ip.), aBUa — 3TO OecCIIyMHbIC
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, HANPUMEP, CBEPXTOHKHUE IIJIEHKHM OPraHMUYECKUX
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 NPUPOJHBIMU OOBEKTaMU HAHOPA3MEPOB — OelKaMu, HYKJIEHHOBBIMHU
KUCIOTaMU W Jp. THIaTeIbHO OYMILNEHHBbIE HAHOYACTHIIBI MOTYT CAaMOBBICTPAaUBaThCS B
ONnpeAcnéHHble  CTPYKTyphl. Takas CTpyKTypa COAEPXKHUT CTPOrO  YHOPSJOUYEHHBIE
HaHOYACTHIIBI M TAKXKe 3a4acTyIO MPOsBIsET HEOObIYHbIE CBOMCTBA.

HanooOBekTsl aensTcs Ha 3 OCHOBHBIX Kiacca: TPEXMEpPHBbIE YacCTHIIbI, MOJydaeMble
B3PBIBOM IIPOBOJHUKOB, TUIa3MEHHBIM CHHTE30M, BOCCTAHOBIEHUEM TOHKHMX IUIEHOK W T. 1.;
JIByMEpHbIe OOBEKThl — IJIEHKH, IMOJydaeMble METOJaMH MOJIEKYJIIPHOIO HaclauBaHMA,
CVD, ALD, meTo1oM HOHHOTO HAcIaWBAaHUSA U T. [I.; OJHOMEPHBIE O0BEKTHl — BUCKEPHI, OTH
OOBEKThl TMOIY4arOTCsl METOJAOM MOJIEKYJISIPHOTO HAacllauBaHUs, BBEJEHUEM BEILECTB B
HWIMHJIPUYECKHE MHUKPONOPHI U T. A. Takke CyIIecTBYIOT HaHOKOMIIO3UTBI — MaTepHalIbl,
MOJIyUeHHBbIE BBEJICHHEM HAHOYACTHI[ B Kakue-nmuOo wmarpuipl. Ha naHHBII MOMEHT
OOIIMpHOE TPUMEHEHUE TMOJYYWI TOJBKO METOA MHUKPOJIUTOrpaguu, MO3BOJISIOIUI
MOJy4aTh HA MOBEPXHOCTH MATPHIl IJIOCKHE OCTPOBKOBBIE OOBEKTHI pasmMepoM OT 50 HM,
npUMEHsieTcs OH B ayekTpoHuke; meron CVD m ALD B OCHOBHOM mNpUMEHSETCS IS
CO3JaHMSI MUKPOHHBIX IJIEHOK. [Ipoume MeToabl B OCHOBHOM HCIIOJIB3YIOTCS B HAy4dHBIX


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

nensix. B ocoOeHHOCTH cleyeT OTMETUTh METO/IbI HOHHOTO M MOJICKYJISIPHOTO HACIauBaHUS,
IIOCKOJIBKY C MX ITOMOILBIO BO3MOXKHO CO3/IaHUE peallbHbIX MOHOCIIOEB.

OcoO0bIil KiTacc COCTaBJIAIOT OPraHMYECKHE HAHOYACTUIBI KaK E€CTECTBEHHOIO, TaK H
UCKYCCTBEHHOT'O IIPOUCXOXKICHUS.

ITockonbky MHOrue (u3nyeckue W XMMUYECKHE CBOWCTBA HAaHOYACTHIl, B OTIMYUE OT
00BEMHBIX MaTE€pHUasoB, CUIbHO 3aBUCAT OT UX pa3Mepa, B IOCIEIHHUE IOJbl MPOSIBIIAETCS
3HAYUTENIBHBIM MHTEPEC K METOJAaM U3MEPEHMS pPa3MEpOB HAHOYACTHIl B PACTBOPAX: aHAJIN3
TPACKTOPUM HAHOYACTHI], JMHAMUYECKOE CBETOPACCESHUE, CEAUMEHTALMOHHBIN aHaJu3,
YJIBTPa3BYKOBBIE METOJIBI.

Pazgen 7. lanbHeiimee pasBuTie HH(POPMAUMOHHBIX TEXHOJIOT M.

IIpuopurernsivu HarpasineHusmu pa3sutst UKT B 70irocpouHoi NEpCneKTUBE SIBIISIOTCA:

IlepBoe - (dopmupoBaHHe COBpEMEHHOW WH(GOPMAIMOHHOH M TEICKOMMYHUKAIIMOHHOW
UHPPaACTPYKTYypbl, 00ECII€YeHNE BBICOKOIO YPOBHS €€ JIOCTYITHOCTH, MpEIOCTaBJICHUE Ha €€
OCHOBE KaUeCTBEHHBIX YCIIYT:

(dbopMupoBaHKEe €ANHOTO HH(POPMAITOHHOTO ITPOCTPAHCTBA;

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

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

obecrieyeHre paJmno4acTOTHBIM PECYPCOM TIEPCIEKTUBHBIX TEXHOJIOTHIA, B TOM YHCIIE 32 CUET
MPOBEJICHNS KOHBEPCHU PAJMOYacCTOTHOTO CHEKTpa, OOHOBIIEHHE M Pa3BUTHE T'PAXKIAHCKUX
CIIyTHUKOBBIX CUCTEM CBSI3U M BELIAaHWs TOCYJapCTBEHHOI'O HA3HAYCHHUS,

nepexoJi K uppoBoMy TeJlepaIioBeIIaHHIo;

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

pa3BUTHE HHPPACTPYKTYPHI LIMPOKOIIOIOCHOTO JOCTYIIA HA BCEH TEPPUTOPUU CTPAHBI;

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

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

Bropoe - noBbliieHre kayecTBa 00pa3oBaHMsl, MEAUIMHCKOTO OOCITYKUBAHMS, COLMATbHON
3alIUThl HACEJIEHUs, COJICHCTBUE PA3BUTHUIO KYJIbTYpPbl U CPEJICTB MAacCOBOW HMH(pOpMalMM Ha
ocHoBe UKT: coneiicTBre MOAKIIOUEHHIO K ceTH VHTepHeT oOpa3oBaTelbHBIX YUpEKICHUH,
My3€eeB, OOJIbHUIL, ONOIMOTEK U IPYTUX COLMAIbHO-3HAUMMBIX OpraHU3allni;

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

Tperbe - oOecrieueHHe KOHKYPEHTOCIIOCOOHOCTM UM TEXHOJOTHMYECKOTO  Pa3BUTHUS
MH(POPMAIIMOHHO--KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH:

ctumysirpoBanue npuMmenenus KT oprannszanysMuy v rpaxiaHamu;

CO3JJaHME YCJIOBUM [UIS Pa3BUTHS KOHKYPEHTOCIIOCOOHOW OTEYeCTBEHHOM WHAYCTPUU
MH(POPMAIIMOHHBIX U TEIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

pa3BUTHE MEXaHU3MOB BeHUypHOTo (rHaHcupoBanus B cpepe UKT;


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
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

CO3/1aHHE TEXHOMAPKOB B Cepe BHICOKMX TEXHOJIOTHH;

COBEpILICHCTBOBAHUE 3aKOHOJATENIHCTBA M IPABOIPUMEHHUTEIFHON MpPaKTUKA B 00JIAcTH
nucnoinb3oBanus UKT;

pa3BUTHE CUCTEMbBI PErMOHAILHON MH(OPMATU3AIHH.

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

CO3/JaHUE (QJIEKTPOHHOIO MPABUTEIBCTBA», IIPEyCMaTPUBAIOLIETO MOBHIILIEHHE KauecTBa U
JOCTYIIHOCTM HIPEAOCTABIAEMBIX TOCYIApCTBEHHBIX YCIIYr, YIPOILUEHHE IMpOLEaypbl U
COKpAIlleHHE CPOKOB HX OKa3aHMs, TOBBIIMICHUE OTKPBHITOCTH HH(GOPMAIMU O AESTEIbHOCTH
OpraHoB rOCYIapCTBEHHOM BJIACTH;

obecrieueHne 3¢ PEKTHBHOTO MEKBEIOMCTBEHHOTO u MEXKPETHOHATTBHOTO
UHGOPMAIIMOHHOTO OOMEHa.

[IsToe - mOPOTHBOAEHCTBHE  HCIIONB30BAHHIO IOTEHIMANa HMH()OPMAIMOHHBIX U
TEJIEKOMMYHUKALMOHHBIX TEXHOJIOTUI B LEJSAX Yrpo3bl HAalMOHAIBHBIM HHTepecaM Poccuw,
BKJTIOYast obecrieueHue 6e30macHOCTH (bYHKIIMOHHPOBAHHUS UH(POPMAIIOHHO-
TEJICKOMMYHHUKAIIMOHHON MH(PACTPYKTYphl U MH(POPMAIMOHHBIX M TEIICKOMMYHHUKAIIMOHHBIX
CHCTEM.

VHHOBAaIMOHHBIM BapuUaHT Pa3BUTUS IIPEyCMAaTPUBAECT YCKOPEHHOE pPa3BHTHE CEKTOpa 3a
CUET pealn3ald KOHKYPEHTHBIX IPEUMYIIECTB POCCUNCKOW 3KOHOMHMKH B TPaIULIMOHHBIX
CEKTOpax, pa3BUTHsI HOBBIX HAYKOEMKHX CEKTOPOB U 3KOHOMHKH 3HAHUM.

[ToBbIIIEHHIO TEMIIOB POCTa B CEKTOPE MH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
Oyner crnocoOCTBOBaTh AaKTHUBHAs MOJIEpPHM3AIMA €ro HMH(QPACTPyKTyphl, POCT CIIpoca Ha
UH(OPMAIIOHHBIE YCIYTH, YBEIMUEHNE NPeIPUHUMATENBCKOM aKTUBHOCTH, PaclipOCTpaHEHHE
KOMITBIOTEPHOM IPaMOTHOCTH HACEJICHHUS.

[Ipeanonaraercs pemieHre CaeIyromuX 3a1a4:

MoJepHHM3aLusl HMHQPACTPYKTyphl (enepalbHOW MOYTOBOM CBSA3M, IpErosararoien
PEKOHCTPYKIMIO OOBEKTOB MOYTOBOM CBS3U, CO3JaHME MH(PACTPYKTYPHI Ul MPEIOCTaBICHUS
MOYTOBBIX, (PUHAHCOBBIX, POHUYHBIX U FOCYIAPCTBEHHBIX YCIIYT;

pa3BUTHE €IMHOM CETH DJIEKTPOCBSA3M, B TOM UHUCIE CETEH TPETbEro IOKOJIECHUS,
MO3BOJISIIOLIMX TTOJIb30BAThCsl BUIECOTENC(POHHON CBSI3bI0, BBICOKOCKOPOCTHBIM JIOCTYIIOM B
WHTEepHET, OCYILECTBIATh MPOCMOTP Ha MOOUIILHOM TenedoHe (PMIIbMBI U TEIeNpOrpaMMBbl, 4TO
IIPUBJIEYET JIONOJHUTENIBHBIX KIMEHTOB, OJKIIOUEHHBIX K CETSM COTOBOM CBSI3H;

pa3BuTHe LU(GPOBOTO TEIEPAJUOBEIIAHHS, ITO3BOJISIOMIEI0 OOECHEeYUTh YBEIUYEHUE
KOJIMUECTBAa M KayecTBa NMPHUHUMAEMbIX TEJIEBU3MOHHBIX MPOTPaMM, OPraHU30BaTh IMOTyYEHUE
MHTEPAKTUBHBIX YCIIYT.

WMHHOBaIIMOHHBIN BapHaHT Pa3BUTHS OTpaciu npeamnonaraet k 2020 roay poct o0bema yciuyr
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 cpaBHenuto ¢ 2015 rogom — B 2,7 pa3za). [lotpebHoCTh B
JIOTIOJTHUTENTbHBIX MHBECTHIIMSAX B OCHOBHOW KaluTal ONepaTopoB cBs3u 3a nepuon 2008-2020
TOZIbI OIICHUBAETCS B 2,5 TPJH. pYyOIeid.

O0bem poiHKa nHbopMalMOHHBIX TexHoorui k 2020 roay Bo3pacteT 1o cpaBHeHuto ¢ 2007
rogoM B 5,9 pa3. Ilo cpaBHEHHIO ¢ HHEPIIMIOHHBIM BapUaHTOM IMpeArnosaralorcsi 0ojaee BbICOKUE



TEMIIbI W3MEHEHUS CTPYKTYpbl B CTOPOHY COKpAILlEHWs JOJIM allapaTHbIX CPEACTB IpU
OJHOBPEMEHHOM YBEIMYEHUH J0JIM PbIHKA IPOTPaMMHBIX CPEICTB U phIHKA yciyr. Ilepexon Ha
(opMHUpOBaHKE PHIHKOB MPOIPAMMHBIX MPOIYKTOB U MPEIOCTAaBICHHS YCIyr OyJIeT OCHOBHOM
TeHJEHIMEeH pa3BUTHS MH(POPMALIMOHHBIX TEXHOJIOTUI U HE MOTPEOYET CepPbe3HbIX KalUTAIbHBIX
BJIO’KEHUH B 3[aHuUs U o0opynoBaHue. Pemaromiee 3HaueHue OyeT UMETh pa3BUTHE BBICOKOIO
00pa30BaTeIbHOTO YPOBHS IPaXK/IaH.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
B pamkax o0pa3oBaTeNbHBIX TEXHOJOTHH MPeIyCMaTpUBACTCA HCIOJIb30BaHHUE B
y4eOHOM Tpolecce KIaCCHYEeCKUX, AKTUBHBIX M HWHTEPAKTHBHBIX (OPM TPOBEIACHUS
3aHATUH. YKa3aHHbIE MOJIXOAbI B COYETAaHMM C BHEAYJUTOPHOH pabOTOM NpPU3BAHBI
dbopmupoBaTh 3HaHUS W TpOoQecCHOHATbHBIE HABBIKM Yy oOydarommxcsi. B Kypce
UCIOJIb3YeTCsl METOJI MPOOIEMHOT0 U3JIOKEHUS MaTepHuala.

6. OHEHOYHBIE CPEACTBA /UJIA TEKYIIEI'O KOHTPOJIA
YCIEBAEMOCTH, TIPOMEXXYTOUYHOM ATTECTAIIAU 11O UTOT'AM
OCBOEHMUSA JIMCIMIIJIMHBI U YYEBHO-METOANYECKOE
OBECIEYEHUE CAMOCTOSATEJIbHOM PABOTHI CTYJIEHTOB

B kauectBe caMOCTOSITENTHBHONH pPAaOOTHI IO OTAEIBHBIM paslesiaM JUCIHILIHHEI
CTYACHTY BBIIAIOTCS TEMBI 1JIs1 pehepaToB.

Tembl 17151 CAMOCTOSITEILHOIO U3YYCHHA:
[TorpeGHOCTH yesioBeUECTBa B SHEPTUH.
OcCHOBHBIE UICTOYHHMKH 3HEPTUHU, UCTIOIb3YEMOM YEIOBEUECTBOM.
Bo306HOBIIsIEMbIE HCTOUHUKH SHEPTUU.
[TpunHuMn paboThl BOAOPOAHBIX TOIUIMBHBIX 3JIEMEHTOB.
®u3nYeCcKUil IPUHINI CBEPXITPOBOJIUMOCTH.
IlepcnekTHUBHBIE IPEUMYLIECTBA IPUMEHEHUS AIEKTPOTPAHCIIOPTA.
MeToibl U3roTOBIEHUS] HAHOOOBEKTOB.
OcHOBHbIE HaNPaBIEHUS Pa3BUTHSI HAHOTEXHOJIOTUH.

©W N WNRE

Bnusuaue I/IH(l)OpMaI_II/IOHHBIX TEXHOJIOTHI Ha COBPCMCHHYTO JKU3Hb YCJIOBCUCCTBA.

BOITPOCHI K 3AYETY:
B yem otnnuune GpyHnaMeHTaIbHON HAYKH OT MPUKIATHON?
HazoBute ocHOBHBIE 3a1aul (QyHAAMEHTAIbHON HAYKH.
KaxoBbl OCHOBHBIE TPU3HAKU (DYH/IaMEHTAIIBHOCTH HAYUHBIX UCCIIETOBaHUI?
[To xakuM IpUYMHAM HEOOXOAUMO MOACPKUBATh (PyHAAMEHTAIbHbIE UCCIIEOBAHUS?
KakoBa moTrpeOHOCTH uenoBedecTBa B SHEPIHM i COATAHCHPOBAHHOTO Pa3BUTHUS
BCEX CTpaH Mupa?

akrwdPE

o

Kak moxeT usmMeHuTbcs moTpedHocTh B 3Heprun k 2020 romy?

7. 3a cueT KakuWX BHJIOB PECypCOB 00OECIEUMBAIOTCS COBPEMEHHBIE JHEPTeTUUYECKUE
MOTPEOHOCTH YeJIoBeUeCTBa?

8. KakoBa HEpaBHOMEPHOCTh pACIPEACICHHUS JHEPTeTHYCCKUX PECYpPCOB MEXIY



cTpaHaMu mupa?

9. [lns gero Obina coznana opranusamus OITEK?

10. Ha3zoBuTe 0CHOBHBIE BO3POHOBIISIEMbIE HCTOUHUKHU SHEPTHUH.

11. I'ne uenecooOpa3HO UCIIOJIB30BATH THAPOIHEPTETUKY?

12. B ueM npUHLIMNUAIBLHOE OTIWYHE BOJOPOJHBIX TOILTUBHBIX AJIEMEHTOB OT APYTUX
HMCTOYHUKOB SHEPTUH?

13. Ucropus co3ganusi BOJOPOIHBIX TOIIUBHBIX 3JIEMEHTOB.

14. Ha3oBuTe OCHOBHBIE BU/Ibl BOJOPOIHBIX TOIJIMBHBIX 3JIEMEHTOB.

15. B kakux oO0nacTsX HAayKH W TEXHUKH HauOojee TEepPCIEeKTUBHO MPUMEHEHUE
TEXHOJIOTMM CBEPXIPOBOIUMOCTHU?

16. B yeM cocTOUT (PU3NYECKUI CMBICI SIBJICHUS BEPXIIPOBOAUMOCTH?

17. TlepcieKTUBBI IPUMEHEHHS CBEPXIIPOBOAAIINX MArHUTOB.

18. KakoBbl 5KOHOMHYECKHE PEUMYILIECTBA dIIEKTPOTpaHcHopTa?

19. KakoBbI 5K0JIOrHYECKHE TPEUMYIIECTBA AIEKTPOTpaHCOpTa?

20. IlepcneKTUBBI THOPUTHBIX TPAHCIOPTHBIX CPECTB.

21. Ha3zoBuTe OCHOBHBIE KJ1aCChl HAHOOOBEKTOB.

22. Ectp 1 ornmuue (PU3NYECKHX CBOMCTB HAHOYACTHUI] OT MaKpOYacTHI[ TOTO XKe
BelecTna?

23. Ha3oBuTe OCHOBHBIC HAIIPABICHHS Pa3BUTHS HAHOTEXHOJIOTHIA.

24. Kakue MeTO/IbI U3TOTOBJICHHS HAHOYACTHUI] HAan0O0JIee IEPCIICKTHBHBI?

25. HazoBuTe OCHOBHBIE HANPaBJICHUSI Pa3BUTUS WH(OPMALIMOHHBIX TEXHOJIOTHI.

26. Kak ¢ nomompio UHGOPMAIMOHHBIX TEXHOJIOTUH MOXKHO TIOBBICUTH KadeCTBO
00pa3oBaHMsl, MEAULUHCKOIO OOCITYKUBaHMs, COLMAIBHONW 3aIIUTBl U pa3BUTHE
KyJnbTypsl B Poccuiickoii deneparun?

27. B ueM Moryr mnomMouyb WH(GOpPMAIIMOHHBIE TEXHOJOTHH B JIeJ€ TIOBBIIICHHUS
3¢ (HEeKTUBHOCTH TOCYAAPCTBEHHOTO YIIPaBIIEHUs?

28. KakuMu MeTogaMH MOXKHO TOBBICUTH TEMITBI POCTa B CEKTOpe WH(GOPMAIMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHI?

7. YAEBHO-METOAUYECKOE U THO®OPMALIMOHHOE
OBECIHHEYEHHUE JUCHUIIJINHBI
buoanorexa Bal'y
a) OCHOBHasl JINTeparypa:
1. DnemeHTapHOE BBEJIEHHE B TEOPHUIO HAHOCHUCTEM: ydeOHoe mnocoOue s BY30B IO
HaIpaBJIEHUAM "DJIEKTPOHUKA U HaHOZJIEKTPOHUKA" U "HaHOTEXHOIOIrMM U MUKPOCUCTEMHAS
texuuka'/ C. 0. JlaBeinoB, A. A. Jlebenes, O. B. Ilocpeanuk. - U3n. 2-e, mepepad. u gor.. -
Cankr-IlerepOypr: Jlanp, 2014. - 191 c. : wr.. - (YueOHUKH 1 By30B. CrenuanbHas
JTuTEpaTypa)
— Pexxum gocryma: http://e.lanbook.com/books/element.php?pll_id=44757
2. OCHOBBI TEXHOJOTHH TPOM3BOJCTBA (B MAIIMHOCTPOCHUH): ydeOHoe mocobume/ 0. A.

OpnoB [u np.]; Biagumupckuili rocyaapCTBEHHBIM YHUBEPCUTET HMEHH AJleKcaHIpa
I'puropreBuua u Huxonas ['puropseBuda CroneroBbsix (Bal'Y). - Bnagumup: Bragumupckuii


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

rOCyIapCTBEHHBII ~ yHHUBEpcUTET uMeHM Auekcanapa ['puropseBuua u  Huxomnas
['puropseBuua CroneroBsix (Bal'Y), 2015

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

3. Hanomarepuanbl M HAHOTEXHOJOIMM: YYEOHMK JUISI BBICIIMX TEXHUYECKMX Y4YEOHBIX
3aBeaeHuit/ B. A. borycmaes [u ap.]; mox o6mi. pen. B. A. borycnaesa. - 3anoposxbe: "MoTop
Cuu", 2014

0) 10MOTHUTEJIbHAS JIUTEpaTypa:

1. B.H. bamkuH DKOJOTHYECKHE PUCKU: PACUeT, YIIPaBICHUE, CTpaXOBaHue: YueOHoe
noco6ue / B.H. bamkun. — M.: Bricmas mkoia, 2012

2. AHAJIU3 OLIEHKH PHCKOB MPOU3BOJACTBEHHOI e TeJIbHOCTH. [ DTIEKTPOHHBINA pecypc]
Yuebnoe mocobue / IL.I1. Kykun, B.H. Illneikos, H.JI. [Toromapes, H.U. Ceparox. — M.:
Abpuc, 2012

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

3. MactprokoB b.C. OnacHble cuTyaluy TEXHOT€HHOTO XapaKTepa U 3alliuTa OT HHX.
YueOuuk st By30B / b.C. Mactprokos - M.: Akagemus, 2009. - 320 c.: u.

B) nmporpaMMHoe oOecniedyeHue u MHTepHeT-pecypcbl:  3aKOHOAATEIbHO-NPaBOBas
AJIEKTPOHHO-TIOUCKOBas 0a3za 1o 0€30MacHOCTU KU3HEAESITENbHOCTH, JIEKTPOHHBIE BEPCUU
y4€OHUKOB, MOCOOMH, METOJMYECKHUX pa3pabOTOK, yKa3aHUW M PEKOMEHJalui MO0 BCEM
BUJaM y4eOHOH paboThl, IPEAYCMOTPEHHBIX BY30BCKOM paboueil mporpaMmoi, HaXosIuecs
B CBOOOJHOM JOCTYIIE JJI CTYJIEHTOB, 00y4alOIUXCs B By3€, IPOrpaMMHOE OOecrieueHue u
WuTepHeT-pecypcehl: clipaBoyHas 0a3a HOpMaTHBHBIX JOKyMeHTOB CankT-IlerepOyprckoro
Hay4YHO-UCCIIEI0OBATEIBCKOIO MHCTUTYTA OXpaHbl Tpyaa B UHTEPHETE
http://www.niiot.ru/doc/catalogue/doc arc.htm

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI.

JIeKuMoHHBIA KypC TUCHUIUIMHBI «IIepCreKTUBBI pa3BUTHUA TEXHUKU M TEXHOJOTHII»
npennonaraer o0s3aTeNbHOE HaJWYMe B JICKIIMOHHOW ayIUTOPUU TPOEKTOpa, HEOOXOIUM
CHEIMAIM3UPOBAaHHBIA yUeOHBIM Kiacc AN TMPOBENEHUS KOMIBIOTEPHOTO KOHTPOJS IO
KYpCY, OCHAIIeHHbI! COBPEMEHHOW KOMMBIOTEPHON TEXHUKOMN, HEOOXOAMMBIM IIPOrPaMMHBIM
obOecrieueHreM, OJIEKTPOHHBIMUA Y4€OHBIMH TMOCOOWSMHU, 3aKOHOAATEIHHO IPABOBOM
IIOMCKOBOM CHCTEMOM; CHEUHAIIM3UPOBAHHAS ayJIUTOpPUs U1 INPOBEACHUS IPE3EHTALUMN
CTYJE€HYECKHUX padoT, OCHAILIEHHAs ayAHMOBU3yalbHOW TEXHUKOH.


http://www.niiot.ru/doc/catalogue/doc_arc.htm
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JUCT NEPEYTBEPXJIEHUSA PABOUYEN ITIPOT PAMMBI JTUCIIUILINHBI

Pabouast mporpamMmma ogo0OpeHa Ha

y4eOHBIH TOI.

[Iporokoin 3acenanus kageapst No

3aBenyromuit kadeapoit

oT

roaa.

Pabouast mporpamMmma ogo0OpeHa Ha

y4eOHBIH TOI.

[Iporokoi 3acenanus kageapst No

3aBenyromuii kadeapoit

oT

roaa.

Paboyas nporpamma ogo6peHa Ha

y4eOHBIN IO/,

[Iporokoi 3acenanus kapeapst No

3aBenyromuii kageapoit

oT

roaa.

Pabouas nporpamma ogoOpeHa Ha

y4eOHBIHA TOI.

[Iporokoi 3acenanus kapeapst No

3aBenyromnuii kageapoit

oT

roaa.

Pabouyas nporpamma ogo6peHa Ha

y4eOHBIHA TOI.

[IpoToxon 3acenanus kadenpsr Noe

3aBenyrounii kadenpoit

oT

roaa.

PaGouas nmporpamma ogoOpeHa Ha

YUYCOHBIH TO/I.

[IpoToxon 3acenanus kadenpsr Noe

3aBenyrouuii kadeapoit

oT

roaa.

PaGouas nmporpamma ogoOpeHa Ha

YUYCOHBIH TO/I.

[IpoToxon 3acenanus kadenper No

3aBenyrounii kadenpoit

oT

roaa.




NNCT NEPEYTBEPXEHWA
PABOYEN MPOrPAMMBbI AUCLIMAVHbBI (MOLYS)

Pabouas nporpamma of06peHa Ha y4ebHbIl rog
IMpoTokon 3acefaHns Kaeapsl Ne 2 ot roga
3aBefytoLLii Kadeapon__ <rr?2W 4
Pa6oyas nporpamma ofgobpeHa Ha yuebHbIli rog
MpoTokon 3acefaHns Kadeapb! Ne _oT roga
3aBefytoLLMii Katheapoit n

Pabouas nporpamma ofo6peHa Ha yue6HbIN rog,
MpoTokon 3acefaHns kadespbl Ne or roga

3aBeaytoLmin kaespoii






