MunucreperBo oopazoBanusi 1 Hayku Poccuiickoii @eaepanuu
denepanbHOe rocylapcTBeHHOE OI0KETHOE 00pa3oBaTesIbHOE yUpeKeHHe
BbICIIEro oOpa3zoBaHMs
«Baagumupcekuii rocy1apeTBeHHbIH YHHBEPCHTET
umenu Anexcanapa I'puropreBuua u Huxouas I'puropsesuua
CT0/1€TOBBIX»

(Bal'y)

o

BBEPIK A0
.= HpopexTop no

«HHOBALIMOHHBIE TEXHOJOT UM

Hanpasaenue noarorosku — 20.03.01 — Texnocdepnast 6e3onacHocThb

IMpodniab — be3onacHoCTh KU3HEAEATEIIBHOCTH B TeXHOChepe

YpoBenbBbicHIero oopasosanusi — OakajaBpuar

Popma o0ydyeHus: — OUHasI

Ipynoe | jrei. | IIpakruy. | JlaGopar. ®opma
Cemectp Mgggn LM, 3£H51Tm71, pa6(r))T, %I;g’ ﬂpOI\IZIg;K%' Tg;;mr 2
: yac. yac. yac : P
en/yac. . (9K3./3a4eT)
5 3/108 u 18 18 -~ 72 3a4eT
Hroro 3/108 g 18 18 -~ 72 3a4yeT

Bragumup 2016







1. OEJX OCBOEHMSA JUCIIAIIJIMHBI.

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

OcHOBHOH 1eJbI0 00pa3oBaHMsl MO AMCHUIJIMHE «/IHHOBAIMOHHBIE TEXHOJIOTHUM
ABJIIETCSL OCBOEHUE CUCTEMbI 3HAHUM, TO3BOJIAIOILNX

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

- OPHEHTHPOBAThCSI B OCHOBHBIX METOJIaX M CUCTeMax oOecreuyeHHs TexHOc(hepHOit
0€30MacHOCTH, OOOCHOBAaHHO BbIOMpPATh W3BECTHBIE 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 nucuuiuiiHa «/IHHOBAaIIMOHHBIE TEXHOJOTHHM» - JUCHUIUIMHA, KOTOpas
SBISIETCSL  COCTaBiAoniel  (erepaabHOrO  00pa30BaTEIBHOTO CTaHAApTa HAIlpaBJICHUS
20.03.01 «Texnocdepnas 0€30MaCHOCTHY» MEPBOTO YPOBHS BBICIIETO 00pa30BaHUS
(GakanaBpuar).

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

OCHOBHBIMH 0000 IIEHHBLIMH 321a4aMH (KOMIETEHIUSIMH) AUCHHILIHHBI SIBJISTIOTCS S

CHOCOOHOCTh YYUTHIBATH COBPEMEHHbBIE TEHACHIIMU PA3BUTHS TEXHUKH M TEXHOIIOTUH B
obnactu oOecrieueHus TeXHOCHEPHON 0€30MacHOCTH, U3MEPUTENBHON U BBIUYUCIUTEIHHOM
TEXHHUKH, NH(OPMALIMOHHBIX TEXHOJIOTUN B cBOel npodeccnonanbHoil nestenbuoct (OIIK-
1).

B pesynbrare OCBOEHHS IUCHMIUIMHBI OOYYArOUIUHCS OJDKEH JEMOHCTPHPOBATH
CJIEYIOIINE PE3YIbTaThl 00pa30BaAHUS:

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

2) YMeTh: OpPHUEHTHPOBATHCS B TEPCICKTHBAX pAa3BUTUS TEXHUKA W TEXHOJOTHU
3alUTHl YEIOBEKa U IPUPOIHOMN Cpesibl OT OMACHOCTEM TEXHOTEHHOTO U MPUPOJIHOTO
XapakTepa, 0OOCHOBAaHHO BBIOMPATh HM3BECTHBIC YCTPOMCTBA, CUCTEMBI M METObI
3alIUThI YEJIOBEKA U MPUPOJAHOMN CpeIbl OT OITACHOCTEM.

3) Buaagerb: KynbTypoil 0E30MaCHOCTH M PHUCK-OPHEHTHPOBAHHBIM MBIIUICHUEM, MPH
KOTOPOM  BOMPOCHI ~ O€30MAaCHOCTH W COXPAHCHUS  OKpYXKAromeh  Ccpeapl
paccMaTpUBAIOTCS B KAYECTBE BAKHEUIITUX IPUOPUTETOB B )KU3HU U JICSITEIIBHOCTH.



4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

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

Buner yae6HOU paboTHl, BKIOUYAS DopMbI
CaMOCTOATENbHYI paboTy Ob6bpeMm TEeKyIero
CTYJEHTOB y4eOHOi KOHTPOJs
s U TPYILOEMKOCTh (B uacax) paboTsl, yCIEBAaeMOCT
I -
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z (no
L cemecmpam)
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.



dyH1aMeHTAIbHAS HAyKa — 00JacTh MO3HaHUS, MOJpa3yMeBarolas TEOpEeTUYEeCKue U
HKCIEPUMEHTAIbHBIE HAYYHBIC HCCIIEOBAHUSI OCHOBOMOJATAIONIMX SBJICHUM (B TOM YHUCIE U
YMOIMOCTUTAEMBIX) M MOMCK3aKOHOMEPHOCTEH, PYKOBOJSAIIMX UMHU U OTBETCTBEHHBIX 3a (hopmy,
CTPOEHHE, COCTaB, CTPYKTYPY M CBOWCTBA, NMPOTEKAaHWE MPOIECCOB, OOYCIOBICHHBIX HMHU; —
3aTparuBaeT 0a30Bble MPHUHLUIBI OOJNBIIMHCTBA TyMaHUTapHBIX U ECTECTBEHHOHAYYHBIX
JUCLUIUIMH, — CIYXUT PACHIMPEHUIO TEOPETUUYECKUX, KOHIIENTYalIbHBIX MPEICTaBICHUMN, B
YaCTHOCTU — JIETePMUHALIMU HJIe0- U (PopMOooOpa3yromiell CYIIHOCTH NpeIMeTa UX U3Y4eHHs,
— MHUPO3JaHUS KaK TAKOBOTO BO BCEX €ro MPOSBICHUIX, B TOM YMCIIC M OXBATHIBAIOIINX CEphI
MHTEJUICKTYaJIbHbIE, TyXOBHBIE U COLIUATIbHBIE.

B 3amaun QyHImamMeHTaTLHONH HAyKd HE BXOIHMT CKOpas M HEMpPEMEHHAas MpaKkTHYecKas
peanuzanys (TeM He MEHee, MEPCHEKTUBHO — 3MUCTOMOJIOTHYECKH IeNIeco00pa3Hble), B YEM U
COCTOMT KOpPEHHOE OTJIMYME €€ OT YTWIMTAPHOM TEOPETUYECKOW WM NPUKIATHOW HAYKH,
ABJISIIOIIUXCS. TaKOBBIMH M IO OTHOUICHUIO K Hel. OHako pe3ynbraThl (hyHAAMEHTaIbHBIX
M3bICKAaHUN HAXOJSIT U aKTyaJbHOE MPUMEHEHHUE, TIOCTOSHHO KOPPEKTHPYIOT Pa3BUTUE JIHOOOM
JCIUILTUHBI, YTO BOOOIIE HEMBICTMO 0€3 pa3BUTHs (PyHIaMEHTAIBHBIX €€ pa3/ielioB — JII00bIe
OTKPBITUSL M TEXHOJIOTUU HETIPEMEHHO OIMUPAIOTCS HA MOJIOKEHUS! (PyHIAMEHTAIBHON HAYKH T10
OIIPEJIETICHHUIO, a B CIIy4ae MPOTHBOPEUHS C KOHBEHIIMOHALHBIMH MPEICTABICHUSIMU, HE TOJIBKO
CTUMYJIMPYIOT MOAU(DUKAIIMH TAKOBBIX, HO M HYKIAIOTCSA B (DYHIAMEHTATBHBIX UCCIICIOBAHHIX
JUIsl TOJTHOIIEHHOTO TIOHUMAHHUS TPOIIECCOB M MEXAHU3MOB, JISKAIIUX B OCHOBE TOTO WJIK WHOTO
(deHoMeHa, — JaTbHEMILEro COBEPIICHCTBOBAHMS METOJ@ WM NpUHIMMA. TpaauiiiOHHO
dbyHIaMeHTaIbHBIE UCCIIEIOBAaHUSI COOTHOCHMBI OBLTH C €CTECTBO3HAHHEM, B TO YK€ BpeMs BCE
(opMBI HAYYHOTO TMMO3HAHUS OMHUPAIOTCS HA CUCTEMBI O0OOIECHUH, SBISIFOIIUXCS WX OCHOBOW;
TaKuM 00pa3oM M BCE TYMaHUTApHbIE HAyKH OONagal0T WM CTpeMsTCs 00Nafarh anmapaTrom,
CIIOCOOHBIM OXBaTHTh U C(HOPMYITHPOBATH 00IIHE (yHIaMEHTATLHBIC TIPUHITAITHI HCCIICTOBAHNT
U METOJbl MX HUCTONKOBaHUS. K OCHOBHBIM (GYHKUIUSM (QyHIAaMEHTAIBHBIX HCCIEIOBAHUI
OTHOCUTCSl — TIO3HABATENIbHAsS; HEMOCPEICTBEHHOM 3a/1a4ueil SBISIETCS MOJIyY€HHE KOHKPETHBIX
MpEe/ICTaBIeHUA O 3aKOHaX MPUPOMABI, KOTOpbIE OONANAIOT XapakTepPHOM OOIIHOCTBIO U
CTaOMIILHOCTBIO.

K ocHOBHBIM npu3HaKaM (yHIaMEHTAILHOCTH OTHOCSIT:
a) KOHIIENTYaIbHYI0 YHUBEPCAIbHOCTD,
0) NPOCTPaHCTBEHHO-BPEMEHHYIO OOIIHOCTb.

Tem He MeHee, 3TO HE MO3BOJISIET CZENaTh BBIBOJ, YTO OTIMYHUTENBHOW OCOOEHHOCTBIO
(byHIaMEHTAILHOCTH SBISIETCS OTCYTCTBHE MPAKTUYECKOW MPUMEHMMOCTH, TOCKOIBKY B
mporiecce  perieHuss  (yHIAMEHTAIBHBIX Tpo0JeM 3aKOHOMEPHO OTKPBIBAIOTCS  HOBBIC
BO3MOKHOCTH U METO/Ibl PEIICHUS MPAKTHUECKUX 3a/1a4.

CamMbIM  SpKUM  TOpPUMEPOM,  WJUIIOCTPUPYIOLUIMM  XapaKTE€pHble  OCOOCHHOCTH
byHIaMeHTaIbHON HayKH, KOHEYHO, MOKET CIYXKUTh UCTOPUS UCCIEIOBAaHUM, CBA3aHHBIX CO
CTPOEHHEM MaTEpUH, B YACTHOCTH — CTPOEHUS aToMa, IPAKTUYECKYIO PEATU3aLUI0 KOTOPbIE
HalUIM, Oe3 NpEeyBEIMUYECHMs, TOJIbKO Yepe3 COTHHU JIET IOCHIE 3apOoXIEHUS HadalbHBIX
IpeJCTaBICHUN aTOMU3Ma, U Yepe3 JECITKH — Mociae 0QpOpPMIICHHUS TEOPHH CTPOCHHUS aToMa.

B kaxmoit obGnactu 3HaHWUN HAOIOMAETCS MOJAOOHBIN MPOIECC, KOTJa OT MEPBUYHOTO
IMIOUPUUYECKOTO CyOcTpara, uepe3 THUIOTe3y, OKCIEPUMEHT U TEOPETHYECKOe €ro
OCMBICJICHUE, HpI/I COOTBeTCTByIOHIeM nux pa3BI/ITI/H/I 58 paCIHI/IpeHI/II/I, COBepIHeHCTBOBaHI/II/I
METOJIOJIOTUH, HayKa TMPUXOJUT K ONPEAENEHHBIM TIOCTylaTaM, CIOCOOCTBYIOIIHM,
HarpuMep, TOWCKY U (OPMHUPOBAHUIO KOJIMYECTBEHHO BBIPAKEHHBIX IOJIOKCHUH,
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SIBJISIFOIIMXCS] TEOPETUYECKOW OCHOBOM M ISl TAJIbHEHIITINX TEOPETUUECKHUX K€ UCCIICIOBAHUM,
U U1 popMUpOBaHUS 33124 IPUKIIAJHON HAYKH.

CoBepIIeHCTBOBAaHHE  HMHCTPYMEHTAIbHOW  0a3bl, Kak TEOPETUYECKOW, TaKk |
AKCIEPUMEHTAIbHONW, — IPAKTUYECKOH, CIYKUT (B KOPPEKTHBIX YCIOBUSAX DPEaTU3aLUN),
COBEPIIICHCTBOBAHUIO MeTofa. To ecTh mobas (yHIaMEHTabHAs IUCIUIUIMHA WU 000
MIPUKJIATHOE HAMpPAaBJICHUE, CIIOCOOHBI, B ONPEACIEHHON CTENEeHU, B3aMMHO y4acTBOBAaTh B
Pa3BUTUU TOHUMAaHUS W PEIICHHS MX CAMOCTOSTEIbHBIX, HO M OOIIMX 3a7ad: MPUKIaTHAS
HayKa pacHIupsieT BO3MOXHOCTH MCCIIEIOBATEILCKOT0 HHCTPYMEHTAPHS, KaK MPaKTHIECKOTO,
TaK ¥ TEOPETUYECKOTO, (yHIAMEHTAIbHOW HAyKH, KOTOpPasi, B CBOIKO Ouepeilb, pe3yabTaTaMu
CBOMX HCCJIEAOBAHHUH, MPEIOCTABISACT TCOPETUUCCKUN MHCTPYMEHT M OCHOBY ISl Pa3BUTHUSA
MPUKJIATHON MO COOTBETCTBYIOIIEH TeMaTUKe. B 3TOM Kpoercs oJHa U3 OCHOBHBIX MPUYHMH
HEOOXOIUMOCTH MOAJCPKKH (DYHIaMEHTAIBHON HayKH, KOTOpas Kak MpaBWIO HE 00Jagaet
BO3MOXHOCTSIMH caMO()UHAHCUPOBAHUSI.

Pazgen 2. DHeprernyeckue noTpedHOCTH YeJI0BEYECTBA.

Cpenn MUPOBBIX MmpoOiieM B HOCIEIHUE TOAbl OJHOM U3 BaXHEHIIUX SBISETCS
sHepreruyeckas mnpobiema. YenoBeuecTBYy i CcOaTaHCUPOBAHHOIO 3KOHOMUYECKOIO
pasBUTHSI BCEX CTPaH MHUpPA HE XBaTaeT MPUMEPHO 5-6 KpaTHOrO KOJIMYECTBA SHEPrUU I10
OTHOILEHHIO K HbIHE IPOU3BOAUMON. OUEBUHBIM SABJISIETCS, UTO JJIs1 SKOHOMHUYECKOI'O pOCTa
HEoO0X0omuMo  (pOpCHpOBaHO, OIMEPEKAIOIIMMHU TeMIIaMH  pa3BHBAaTh dHepreTuky. Ha
OpOTSKEHUM nocieaHeid uderBeptd 20 cToseTuss MPOLEHT TOJOBOrO IMPUPOCTa BaJOBOIO
IPOAYKTa MPAaKTHUUECKH BO BCeX 0€3 MCKIIOUEHHUS Pa3BUTHIX CTpaHax COMPOBOXKIAJICS
IPUMEPHO TAaKUM K€ IPOLIEHTOM MpPHUPOCTa MOTPEOJIEHUs] NEPBUYHBIX 3HEPreTUUYECKUX
pecypcos. IloTpebnenue sHeprum Bo Bcex CTpaHaxX MHpa HEYKJIOHHO pacteT. [lo mporaosam
MupoBoii sHepreTHdyeckoi KoH(pepeHIUH, NOoTpeOHOCTh B sHepruu K 2020 r. MoOXeT
yBenuuutes eme Ha 75%. Temmnbl pocta 3HEpromnoTpedIeHHs, Takxke, MOJIPOOHO U3yJaIUCh
MesxayHapoIHBIM HHCTUTYTOM MPHUKIJIAIHOIO cUCTeMHOro aHanu3a (JlakcenOypr, ABcTpus).
Ha ocHoBaHuMM mnpoBeneHHOTro aHaiu3a ObulM pa3paboTaHbl JBa OCHOBHBIX CILIEHapHs
MOTpeOJICHUSI PHEPTUU B OYIyIIeM MHUPE — «BBICOKHMW» W «HU3KHI». CorjacHO NEpPBOMY,
pacxox DSHEpPruM OyJIeT eXEeroJHo yBelIuuuBaThcsa Ha 2,7%, Torma Kak BTOpPOH
npenycmarpuBaer — 1,8%. Ho nmaxe mpu Takux Temmax NpUOIU3UTENBHO 4Yepe3 CTO JIET
MHUPOBOE NMOTpeOIeHre SHEPruu Bo3pacteT bonee yem B 10 pas.

W3BecTHbIi yueHbll — o9konor JI. bpykc ckaszam: «be3 odHeprum HEBO3MOXKHO
CylIeCTBOBaHME (PU3MUYECKOrO0 MHUpPA, a pa3 3TO TaK, TO Mbl HE MOXEM IpEACTaBUTh cede
pa3BuUTHs 0e3 M3MEHEHHUs MacuITabOB WM XapakTepa 3HEPreTMYeCKHMX MOTOKOB». BypHO
pa3BUBAIOIIASACS MHPOBas SKOHOMHUKAa TpeOyeT Bce OOJNBIIMX DHEPreTMYECKHX 3aTpar,
HENPEPBHIBHOTO POCTa SHEPrOBOOPYKEHHOCTH XO35IMCTBAa CTpaH MHpPa, MOBBILICHHE IOJU
MEeXaHM3allMM M aBTOMAaTH3alluK MPOW3BOJICTBA. B HacTosiiee Bpems HSHEpreTHYecKue
NOTPEOHOCTH  4YeJIOBEYeCTBA OOECHEeuMBalOTCSl B OCHOBHOM 3a CUYET TpeX BHUJOB
HHEPropecypcoB:  OpPraHMYecKoro TOIUIMBA, BOABI M  aromMHoro sanapa. OpHaxo,
JOMHMHHPYIOIIMM HCTOYHUKOM DHEPIMM I0- NPEKHEMY OCTAETCS HCKONAEMOE TOILIUBO.
OHeprus BOJAbI U aTOMHAasl SHEPrusl MCIOJb3YIOTCS YEJIOBEKOM IIOCIE INPEBpAIlEHUsl €€ B
IIEKTPUYECKYIO SHEPTHIO. B TOXe BpeMsl, 3HAUNTEIbHOE KOJIMUYECTBO SHEPTUH, 3aKIIFOUEHHON



B OPraHM4YE€CKOM TOIUIMBE, HCIOJIb3YETCS B BUJE TEIUIOBOM U TOJIBKO YacTh €€ IPEBpaIlacTcs
B JIEKTPUYECKYIO SHEPTHUI0. 3a CUeT CKUraHMs TOIUIMBA B HACTOSIIEE BPEMS IPOU3BOIAUTCS
10 90% sueprun. [Ipu 3TOM, B IPOMBIIIJICHHO Pa3BUTHIX CTpaHax HE(PTh U HEHTEIPOTYKTHI
UCIIONIB3YIOTCS. B OCHOBHOM Kak TpPaHCHOPTHOE TOIUIMBO. [Hapopecypchl B MHPOBOM
Maciurade, 00ecrneynBaloT MoJydyeHre OKoIo 5 — 6% aJIeKTpodHeprun, aTOMHasi IHEpreTuKa
naet 17 — 18% snextposneprun. TpaaulinOHHBIE YHEPTrOPECYPCHI, YToJb, HE(PTh, MPUPOAHBII
ra3 sBJISIIOTCS McyepriaeMbIMH pecypcaMu. 1o mojcueram crienuaiucToB, IpU COBPEMEHHBIX
o0BemMax dHepronoTpeOICHHs pa3BeIaHHbIX 3aIIacoB TOILTMBA Ha 3emie XxBaTut Ha 150 ser, B
yacTHOCTH Hedtu — Ha 35 jer, mpupoaHoro raza — Ha 50 , yrig - Ha 425 ner. OpHako
pelaroiee BIMSIHUE Ha 00beM J00bIUM TOIUIMBA OKA3bIBAET CETOJHS MOCTOSHHO PAcTyIIUN
cIpoc U IeHoBas noiutuka. llpu dopmMupoBaHMU >HEPreTHUECKOW MPOOIEMBI CBOIO POJIb
CHITPAJIM U PETHOHAIBHBIC PAa3IMYMsl B 3amacax M MOTPEOJIEHUH 3HEPropecypcoB, OCOOCHHO
He(TH, MEXKIY pPa3BUTHIMM U DPA3BUBAIOIIMMUCS CTPaHAMH, JIOJI1 KOTOPHIX B MHPOBBIX
3aracax oOpaTHO MPOMOPIMOHANIFHA J0JI€ B MUPOBOM DHEPronoTpedieHnu. MectopoxaeHus
MCKOMaeMbIX BHJIOB TOILIMBA PACIIONIOKEHBI HE paBHOMEpHO. B Poccun HaxomuTcs mpuMepHo
1o 33% MOTEeHLHATBHBIX MUPOBBIX 3aMacoB YIJis U MPUPOAHOro raza u oonee 20% nedrtu.
[Toutn 35% nedtu u oxono 17% rasza cocpenoroueno Ha bimxaem Boctoke u noctarodno
3HAUYMTENIbHBIMU 3allacaMi 3TUX BHUJIOB TormBa Oorata CeBepHass Amepuka. B mwupe
OTMEYaeTCsl HEPAaBHOMEPHOCTD III00ATBHOTO paclpeAeeHNs IEPBUYHON SHEPTUU: TPUMEPHO
YeTBEPTh MUPOBOTO HACEIICHUS TOTPEOJISeT ¥4 MEPBUYHONW SHEPruu. B pa3BUTHIX CTpaHax
noTpebiieHue YHEPruH Ha Jylly HaceneHus 6oneedeM B 80 pa3 mpeBbIlIaeT MoTpediieHue B
apUKaHCKUX CTpaHax, K tory ot Caxapsl. [pyras npuunHa ¢opMUPOBAaHUS SHEPTETUUECKON
npo0IeMbl 00YCIIOBJIEHAa KOHTPOJIEM Pa3BUBAIOLIMXCS CTPaH 32 CBOMMHU 3HEPropecypcamu.
Jlis COBMECTHBIX AEUCTBUII Ha MHpPOBOM He(pTsSHOM pbiHKe B 1960 rony Obuta co3maHa
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 kayecTBe /ONTOBPEMEHHON CTpaTerMM pEHIEHHs] JHEPreTUYecKO mpoOiieMsl
HE00XO0/IMMO KapAMHAIBHO U3MEHUTH CYIIECTBYIOIIME TEXHOJIOTUU IPOU3BOJICTBA B CTOPOHY
sHeprocoepexenus. Hampumep, Smnonus, Ooinblie APYrMX TrOCylapcTB 3aBUCAIIAs OT
MMIIOpTa TOIUIMBA, CHU3WJIA SHEPTOEMKOCTb CBOETO X03sicTBa Ha 50 % M cTajma MUpPOBBIM
JUJIEpPOM 3HeprocOeperaronieid SKOHOMMKHM. BakHeHIIMM  HampaBlieHMEM peLIeHHUs
HHEPreTUUECKON MpoOseMbl SBISETCS M3MEHEHHE CTPYKTYphl MHUPOBOTO 3HeprodaiaHca, B
KOTOPOM 3aMETHOE MECTO OTBOAMTCS aJbTEePHATUBHBIM HCTOUHHUKAM SHEPTHUU.

B Hactosiiee Bpemsi ocoboe BHUMaHHE OOpalleHO Ha aJbTepHATHBHBbIE HCTOYHUKU
SHEpPruM, KOTOPble MOMOTYT CHU3UTh OCTPOTY BO3HUKIIUX IpobieM. B Hacrosiee Bpems B
psife CTpaH YCIEIIHO OCYUIECTBISIOTCS TEOpEeTHYEeCKHe pa3paboTKW U MPaKTUYECKOE
BHE/IPEHHE 10 UCTOIb30BAHUIO BO3OOHOBIISIEMBIX HCTOYHUKOB 3Heprun. K Bo300HOBIsIEMBIM
VCTOYHUKAM JHEPIMH OTHOCST COJIHEYHYIO JHEPTUIO, SHEPTUI0O BETpa, MOpPEH M OKEaHOB,
reoTepMalIbHOE TEIUIO MOJ3EMHBIX MCTOUYHUKOB. B psze CTpaH ycHemIHO OCYHIECTBISIOTCS
TEeOpeTHYeckne  pa3pabOTKM W TMPaKTHMYECKOE  BHEAPEHHE [0  HCIOJIb30BAHUIO
BO300HOBJISIEMBIX HCTOYHHMKOB 3Hepruu. Ilo omenkam ydenbix, BerpoBast sHeprus CIIIA,
MPEBBIIIAET IO MOIIHOCTH SHEPTHI0 BCEX HALMOHAJIBHBIX 3allaCoOB MCKOIAeMOro Tomivea. B



Erunre pe3epBbl BETPOBOIl SHEPIUM CPaBHUMBI ¢ MOITHOCTBIO AcyaHckoil 'DC. B pa3Buthix
CTpaHax >HepreTHyecKas npoodiieMa MPUBOJUT K HEOOXOAUMOCTH OCBOCHHUSI HOBBIX PailOHOB
NOOBIYM  SHEpropecypcoB. Psg crpaH, pacnoiararomux 3HAYUTEIbHBIMH  YTOJIBHBIMU
pecypcami, MONBITAINCh BEPHYTHCSA K MX 00jiee MHPOKOMY HCII0JIb30BaHM0. OnpeieneHHble
Ha/IeXK/bl B HACTOSILEE BPEMs CBA3BIBAIOT C IEpepabOTKON yIyii B YUCTOE YIJIEPOAHOE
TOIJIMBO, & CHUHTETHYECKUE >KUJKUE YIJIEBOJOPOJbl B SHEPreTHMUYECKHH ra3 M IOJYKOKC.
XKunkoe TtomnuBo sBiIseTCs Haubojiee TEXHOJIOIMYHBIM U 3KOJOTMYHBIM. CTpyKTypHas
NepecTpoiiKa SHEPreTUKU JOJDKHA OPHEHTHPOBATHCS HAa KOHEYHBIE PEe3yNbTaThl B BHUJE
NPOM3BOJICTBA PHEPTUU U TEIUIA. DIEKTPOIHEPreTHKa 3aHMMAeT B HAcToAIIee BpeMsi Oojee
25% sueprobananca TexHochepsl, Ha BBIPA0OTKY 3JIEKTPOIHEPTHH U MOIYTHOTO TEIUIa HIET
3520 I'BTt, mpuuem B nporiecce mpeodpazoBanus 6oneeSS % tepsiercs, a Beipadoranusie 1580
I'B tpacnpenenstoTcss Mexay 3JEKTPOSHEPrued M I0JIE3HBIM TEIJIOM B COOTHOLIEHUH 2:1.
Jlo71s1 7IeKTpO3HEPruy B KOHEUHOM 1OoTpedaeHun cocranisieT 9,7 %. OnpeneneHHOe MeCTO B
CTPYKTYpE SHEpreTHKHM 3aHMMaeT TMIPO3HEpreTHKa, KoTopas oOecreyuBaeT IOJIyueHHe
SHEepruu oT TeKyuie Boabl. Ee Bkiajg B 00IeeMUpOBOE HCIIOJIb30BAaHUE YHEPIUU HE BEHK,
npuMepHo 6 %. OgHako B psjie CTpaH MHUpa THAPO3HEPreTHKa 3aHMMaeT Beaylee Mecto. Ha
nomo ['DOC B Hopseruun npuxonutcst okoso 100 % Bcero npousBoAcCTBa 3JIEKTPOIHEPTUH, B
bpaswmmu, Kanane, llIBeruun — Gonee 50 %, B Poccun okono 20 %. K monoxuTenbHbIM
CTOPOHaM THJPOIHEPIeTUKH OTHOCUTCS, B TIEPBYIO OdYEpeab OTCYTCTBHE BBIOPOCOB
NPOJYKTOB TOpPEHHs a aTMOCQEpHBId BO3MYX, a TaKXKe OTHOCUTENbHAS JelIeBU3HA
nojy4yaeMoi sHepruu. OHaKo pa3BUTHE I'MJIPOIHEPTETUKHU TpeOyeT yueTa TeppUTOPUATbHBIX
acriekToB.  CTpOMTENBCTBO  T'MIAPORJIEKTPOCTAHLMM  SIBISETCS  1I€JIEeCOOO0pa3HbIM U
HSKOHOMHMYECKH BBITOJAHBIM TOJIBKO JJIsi TOPHBIX peK. B mpoTUBHOM ciyyae, MpH
crpoutenbetBe I'9C Ha paBHUHHBIX pEKaX BO3HUKACT Psiji HEraTUBHBIX IOCIEACTBUH, Kak
HYKOHOMHYECKHUX, TaK U IKOJOTHUECKHUX.

Paznen 3. Bogopoanasi 3Hepreruka. ToniuBHbIe 3JIeMeHTBI.

JlyymiuM ropro4uM Uil TOIUIMBHBIX 3JIEMEHTOB CYMTAETCS BOAOPOJ, HA IPAKTUKE XKe
UCIIOJIb3YIOTCSL M MHBIE €r0 BUbL: IPUPOJHBIM ra3, CIUPTHl (METAHOJI, 3TAHOJI), MPOIYKTHI
razuuKanuu yris, nepepaboTKU CTOYHBIX BOJ M Ouomacchl. [[ns obGecrnieueHust mporecca
MOJIyYEHUS AJIEKTPOIHEPIMH OJHOBPEMEHHO C TOIUIMBOM Ha TOIUIMBHBIN 3JIEMEHT MOAAETCS
OKHCIIUTEIb — KHUCJIOPOJA, Kak MpaBuio, HU3 aTMochepHOro Bo3Ayxa. B TOMIMBHBIX
JJIEeMEHTaxX MpeoOpa3oBaHME »SHEPruu BOJOPOAA B Jpyrod ee BUJ (SIEKTPUUYECKYIO)
OPOMCXOTUT 0€3 Tmpolecca TOPeHHs W BPEIHBIX BBIOPOCOB, MPHUCYIIUX TPATUIMOHHBIM
UCTOYHHUKAM 3HEPTUH, HCIOJB3YIOIIUM YIJIE€BOJOPOJHOE TOIUIMBO. BBHIOpOC B TOMIMBHBIX
3lIeMEeHTax — OOBIKHOBEHHAsI BOJIA.

BrnepBble ue0 UCMONB30BAaTh TOIUIMBHBIE AJIEMEHTHI B  OOJBIION SHEpreTHKe
chopmynupoBan Hemernkuii ydeHsii OcBanpg B 1894 romy. B 30-e roasr mponuioro Beka
HEMEIIKUH uccienoBarenb baysp coznman 1abopaTOpHBIN MPOTOTUIT TOIUIMBHOTO AJIEMEHTA C
TBEPABIM DJIEKTPOJIUTOM Il TPSIMOTO AHOAHOTO OKUCHeHHs] yrid. OJHOBpPEMEHHO
pa3palaThIBaJIUCh  KHUCIOPOAHO-BOJOPOAHBIE  TOIIMBHBIE  3JeMeHThl.  OOmeMupoBoe
IIPU3HAHUE TOJYYWIH PEe3ylbTaThl UCCIENOBaHUM cOBEeTCKOro ydeHoro Oraneca JlaBTsHa.



[Tocne onyOnukoBanuss B 1947r. ero wmonHorpadpuu «lIpoGnemMa HENocpeaCTBEHHOTO
IpEBpaAllCHUs] XMMUYECKOW HSHEpPrud TOIUIMBA B JJIEKTPUYECKYIO»  CTpaHbl —
TEXHOJIOTUYECKUE JIUJCPhl aKTUBU3UPOBAIHM PabOTy MO CO3/1aHUIO TOIUIMBHBIX JJIEMEHTOB U
SHEProyCTaHOBOK Ha UX OCHOBE.

B 1958 r. B Anriuun ®.b3KoH co3iall NEPBYIO KHUCIOPOIHO-BOJIOPOJHYIO YCTAHOBKY
momHOcThIO 5 kBT. B CIIDA ¢ 1955 1. K.Kopnem pa3pabaTeiBan HH3KOTEMIEpaTypHBIC
KHUCJIOPOJIHO-BOJIOPOJIHBIE TOILTUBHBIE AJIEMEHTHI, B KOTOPBIX HCIOJIb30BAIUCH YTOJbHBIC
ANIEKTPOABl C IUIATUHOBBIMU Karanmuzaropamu. B Tepmanum 3. IOct pabortan Haz
HEIUTATHHOBBIMU KaTaJau3aToOpaMHu.

B 60-e rogpl ObTM CO37aHBI JEMOHCTPAIIMOHHBIE M PEKJIAMHBIE 0Opa3Ibl TOIUIMBHBIX
a5eMeHTOB. Pa3paboTku MOJOOHBIX BOJOPOJHBIX TEXHOJIOTHH MPOBOAWIM OOJBIIMHCTBO
pa3BUTHIX CTpaH, B nepByto odepenar CHIA, Kanana, Anonus, a taxxe Coserckuilt Coro3 —
MpU3HAHHBIA TEeXHOJOrH4eckuil nuaep B 3toil chepe B 60—70-e ronpl. B CoennHeHHBIX
[ltatax paboOThl B TOM HaNpaBIE€HUH CBSI3aHBl B OCHOBHOM C KOCMOCOM. B kocMuyeckux
anmaparax «/[xemunn», «Anomiony», «llarTtio» BHepBble NPUMEHSIIOCH BOJOPOJHBIC
niesoyHbie TorumBHBIE eMeHThl (AFC). Onnako B koHIe 60-xX TO0B 00beM pa3pabOTOK H
ucciae0BaHui o TorMBHBIM 35eMenTaM B CIIIA u Kanazne cyiecTBeHHO COKpaTHIICS.

Benneck nHTepeca k HUM ObL1 oTMedeH Jiniib B 80-¢ rojpl. A B 90-e pa3BUTBIE CTpaHbI
AKTUBU3UPOBAIM DPAOOTHI MO MCCIEAOBAaHUSAM, pa3pabOTKaM M CO3JaHUI0 CTALMOHAPHBIX
NEKTPUYECKUX CTAHIMK OONBIION MOIIHOCTA Ha 0a3e TOIUIMBHBIX D3JIEMEHTOB. OJTHU
WCCJIEIOBAHMsI CAENal SYKOHOMUYECKHU 11eJIeCO00pa3HbIM HCIOJIb30BAaHUE B CTAI[MOHAPHBIX,
MEePEIBUKHBIX U MOPTAaTUBHBIX YHEPrOYCTAHOBKAX BOJAOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB.

CerofHss pa3BUTBIE CTpaHbl OCYLIECTBISIOT pa3pabOTKy psAa BUAOB TOIUIMBHBIX
251eMeHTOB. OCHOBHBIE U3 HUX CIEAYIOLIHE!

— AFC — 1mie104H0ii TOIUIMBHBIA 3JIEMEHT;

— PAFC — ¢ochopHOKHCTBIN TOTUITMBHBIN AJIEMEHT;

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

— DAFC, wmu DMFC — npsMoOil ajKOTOJIbHBIM TOIUIMBHBIM JJIEMEHT WIM NPAMON
METAHOJIbHBIN TOIIJIMBHBINA JIEMEHT;

— MCFC — pacnyiaBkapOOHaTHBIN TOIUIMBHBIN 3JIEMEHT;

— SOFC — TBep100KCHIHBIN TOTUIMBHBIN 3JIEMEHT.

Paznen 4. CBepXnpoBoauMOCTb.

UYepes 10-20 neT cBEpXMpPOBOAMMOCTH OyIEeT IIMPOKO HCIOJIb30BAaTHCS B YHEPIrEeTHKE,
MPOMBIIIJICHHOCTH, Ha TPAHCIIOPTE U TOPa3lo MIKUPE B MEJUIIMHE U AJIEKTpOHUKE. BHenpenue
CII-TexHon0rui MpUBEIET KaK K MPOCTON 3aMeHe TpaJuIIMOHHOrOo 000pyJaoBaHuUs Ha Oolee
2 PEKTUBHOE CBEPXMPOBOSINIEe, TaK M K H3MEHEHHSIM CTPYKTYpHOTO XapakTepa U K
TIOSIBIICHUIO COBEPIIEHHO HOBBIX TEXHOJOTHUECKUX HOBOBBEICHHN.

OmHMM W3 caMbIX  TEPCHEKTHBHBIX  HANpABICHWH  SBISIETCS  KOMHATHAs
CBEpXITPOBOAMMOCTE. OHO OyJeT yCHIICHHO Pa3BUBATHCS, T.K. IMEET OTPOMHOE 3HaUCHHE.



B snextpoHuKe CBEpXIPOBOAMMOCTh HAWAET IIMPOKOE NMPUMEHEHHE B KOMIIBIOTEPHBIX
TexHojorusx. lloTeHumaneHO HauOosiee  BBIFOJHOE  IMPOMBIIUIEHHOE  IPUMEHEHHUE
CBEPXIPOBOJAMMOCTH  CBSI3aHO C TEHEpUpOBaHWEM, Tmepeaaded u  APPEKTHBHBIM
UCIIOJIb30BAHUEM  DJIEKTPOIHEPIHH. Eme  o#HO  MepCHeKTUBHOE  INPUMEHEHHE
CBEPXIIPOBOJHUKOB — B TIeHEpaTopax TOKa (OT MOIIHBIX 3JIEKTPOCTAHIUN /10 OOBIYHBIX
BETPSAHBIX  yCTaHOBOK) | anekrpojsurarensx. C  pasutuemM  ClI-rexHosorwmii
CBEPXIPOBOSIINE JBUTAaTENM HAWAYT IMIMPOKOE MPUMEHEHHUE TaKXKE€ U B CaMoOJIeTaX M Ha
aBTOMOOMJIBHOM TPaHCIIOPTE.

CTpouTenbCTBO CBEPXIPOBOJSAIIECH JKEIE3HOW JOpOru 3aljaHupoBaHo B Snonuu. 3a
CYET CWJI B3aMUMHOIO OTTAJIKUBAHUS MEXAY [JBIDKYIIMMCS MAarHUTOM U TOKOM,
WHIYIHPYEMBIM B HANPaBJIAIONIEM IIPOBOIHUKE, O3] OyIeT JBUTAThCS IIIAaBHO, 0e3 mIyma 1
TpeHus:t U Oy/eT CIOCOOCH pa3BHBATh OYEHb OOJIBIIYI0 CKOPOCTh. OKMOaeTcs, YyTo Jopora
Oyznet BBeeHa B HKcIuTyaTanuio k 2020 r.

B0O3MOXHOCTh YCKOpEHHS MaKpOCKOMMYECKHX OOBEKTOB SJIEKTPOMArHUTHBIM TOJIEM
HaliZIeT cBoe MPUMEHEHHE TAaK)Ke Ha a’poJipoMax U KocMojapomax, riae ClI-marnutel OymyT
oOecrieunBaTh  B3JET/MOCAAKY  BO3AYIIHBIM  CyJaM W KOCMHYECKHMM  KOpPaOIIsaM.
PaccmarpuBaroTcss Takke BO3MOKHOCTH TPUMEHEHHUS CBEPXIPOBOASIIMX MArHUTOB IS
AKKyMYJMPOBAHUSL AJICKTPOSHEPIMH B MAarHUTHOW THAPOJAMHAMHUKE W JUIA IPOU3BOJICTBA
TEPMOSIACPHON YHEPTHH.

Pazgen S. DiexkTporpancnopt U ruOpuaHbIe BU/IbI TPAHCIIOPTA.

B Hacrosiee BpeMsi pa3BUTHE JIIEKTPOTPAHCHOpTa CTajJo OOIIEMHPOBBIM TPEHIOM.
[TpakTHuecky B Ka)x10W KPYHMHON KOMIAHUU IO MPOU3BOJCTBY aBTOMOOMJIEH CEro/iHs BEILyTCs
pa3paboTku B JaHHOM oOmactH, a B mepenoBbix crpaHax mupa: CHIA, Kurae, Snonun,
I'epmanun, BenukoOpuTaHMK HMMEIOTCS JOJITOCPOYHBIE MPOrpaMMbl MO MOJUIEPKKE PAa3BUTHS
ANIEKTPOTPAHCIIOPTA U CTUMYIUPOBaHHIO MoTpedbuteneid. C ydeToM TOro, 4to ceifuac 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 BBLIEINUTBH: BbIIAauy CYOCHUAWMH, JIBIOTHBIE CXEMBbI
KpEeIUTOBaHUS, OTMEHY Hajora Ha TpaHcnopt, oOnynenune HJIC, Bblmauy pasperieHus
ANIEKTPOMOOMIISIM JIBUTAThCS T10 110JI0CaM, KOTOPBIE BBIIENIEHBI /ISl OOIIECTBEHHOIO TPAHCIIOpTa.

O4eBUTHBIMY SBJISIOTCS TIPEUMYIIECTBA AIEKTPOTPAHCIIOPTA it Topoaa. [Ipex e Bcero, 3T0
HKOJIOTMYHOCTb, 3aKJIFOYAOLIasics B aOCOIIOTHOM OTCYTCTBUU BPEIHBIX BEIOPOCOB B aTMochepy,
HaOJIIO1aeMblii B pe3ysibTaTe HAJM4Ms MEHBILEro Yucia JBHKMMBIX YacTell M MEXaHMYECKUX
niepesiady CHWKEHHBIM ypOBEHb 1IIyMa, HU3KUI YPOBEHb MOXApO- U B3PHIBOOIIACHOCTH B CIIydae
aBapuy U IIp.

IlomumO 3TOrO, y ANIEKTPOTpAaHCIOpTa €CThb M DKOHOMHYECKHE NpeuMyllecTBa. Tak, K
MpUMepY, pacXxoibl Ha TOIUIMBO (HEPTHIO) Y ANIEKTPHUUECKOTro aBTo0yca B 5,5 pa3 MeHbIlIe, YeM y
TPaTUIIMOHHBIX aBTOOYCOB, OCHAICHHBIX JBHUTratesnieM BHyTpeHHero cropanus (/IBC).
OnekTpoOyc SBISETCS HOBBIM BHJIOM MAaCCaKUPCKOTO TPAHCHOPTA, MPOXOASUIMM OOJIBIIYIO
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 3JIEKTPOOYCHI OOXOAATCS JEIIEBIIE, YeM AaHaJOTWYHbIC
aBroOycsl ¢ JIBC. I'maBHasg mpuuMHa — OTCYTCTBHME JBMIaTelsi BHYTPEHHEIO CrOpaHMs, 4TO
UCKIIFOYaeT HEOOXOIMMOCTh €ro OOCIy)KHBaHUs, MOTPEOHOCTh B 3aMeHe (WIBTPOB, Macia,
cBeyell BHYTPEHHETO Cropanusi. ¥ 31eKTpoOycoB Ooee BbICOKasl IEpBOHAYANIbHAs CTOMMOCTD, B
ommuue or aBToOycoB ¢ JIBC, ogHako BBUIy Oosee HU3KUX HKCIUIyaTallMOHHBIX PacXoJoB,
BPEMEHHOM NIEpHOJ] OKYIIAEMOCTH Y HUX SIBIIIETCS COIIOCTABUMBIM.

DNeKTpOTPaHCHOPT OBIBAET Pa3sHbIX BHUIOB, OH MOXKET OBITh MACCAKUPCKUM (TpOILIeHOYCHI,
TpaMBau M DJEKTPOOYCHI), JIETKOBBIM (3JIEKTPOMOOHIIM), TPY30BBIM (CpemHei U OOJbIIon
TPY30IOABEMHOCTH), PEIbCOBBIM (METPO, JIOKOMOTHBBEI H Jp.), aBUa — JTO OeCIIyMHBIC
CaMOJIEThl, OCHAIIECHHbIC JJIEKTPOJBUTATEISIMA WJIM Ha COJNHEYHbIX Oartapesx. Mogenu
HEKOTOpPBIX M3 HHUX YK€ SBJIAIOTCS JEHCTBYIOIIMMM, a HEKOTOpble — JIMIIb HA CTaJuu
TECTUPOBAHUSL.

Pa3nen 6. Hanomatepuajibl 1 HAHOTEXHOJIOTHH.

CoBpeMeHHasi TEHJICHIIMS K MUHMATIOPU3ALMU TOKa3aja, YTO BEIIECTBO MOXKET MMETh
COBEPILICHHO HOBBIE CBOWCTBA, €CIU B3ATh OYEHb MAaJEHBKYIO YAaCTHUIy STOTO BEIECTBA.
Yactumerl pazmepamu ot 1 10 100 HaHOMETpOB OOBIYHO HA3BIBAIOT «HAHOYACTHIIAMUY». Tak,
HaIlpuMep, OKa3ajoCh, YTO HAHOYACTUIIBI HEKOTOPHIX MATEPHUAIOB MMEIOT OYEHb XOPOIIHE
KaTaJUTHYeCKUe U  aJAcopOIMOHHBIE cBoWcTBa. Jlpyrue Marepuanbl MOKa3bIBAIOT
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 THOKMMH. YJaeTcs JOOUTHCS B3aUMOJIEHCTBUS HMCKYCCTBEHHBIX
HAHOYACTHI[ C TPUPOJHBIMH OOBEKTaMH HaHOPA3MEpPOB — Oe€lkaMu, HYKJICHMHOBBIMU
KHCJIOTAaMU U Jip. THIaTeNTbHO OYMINEHHBIE HAHOYACTHIIBI MOTYT CAaMOBBICTPAWBATHCS B
omnpenenéHHble  CTPYKTYpbl. Takas CTpPyKTypa COJEPXKHUT CTPOTO  YIOPSTOYCHHBIC
HAHOYACTHIIBI ¥ TAKXKE 3a4acCTYIO MPOSBIISIET HEOOBIYHBIE CBOICTBA.

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. JI.; OTHOMEPHBIE 00BEKThl — BUCKEPHI, ITH
OOBEKTHI TOJTYYAIOTCSI METOJIOM MOJICKYJIIPHOTO HAcJIaWBaHMs, BBEICHHUEM BEIIECTB B
MATUHAPUYECKHE MUKPOIIOPHI U T. 1. Takke CYMIECTBYIOT HAHOKOMIO3UTHI — MaTepHallbl,
MOJTYYCHHBIC BBEJCHHWEM HAHOYACTHI] B KakuWe-TuO0 Marpuibl. Ha maHHBIA MOMEHT
0o0ImMpHOE TIPUMEHEHWE TMOJIYYUJI TOJBKO METOJ MHUKPOIUTOrpaduu, MO3BOJISIOIINA
MOJTy4yaTh Ha MOBEPXHOCTHU MATPHII IUIOCKHE OCTPOBKOBBIE OOBEKTHI pazmepoMm oT 50 HM,
npuMeHsieTcs OH B ayekTpoHuke; metonq CVD u ALD B OCHOBHOM HpHUMEHSIETCS IJis
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/JaHHE PEAIbHBIX 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
HCKYCCTBCHHOTI'O ITPOUCXOXKACHU.

HOCKOJIBKy MHOTI'HUC (1)I/I3I/I‘ICCKI/IG U XHMHYECKHE CBOMCTBa HaHO4YaCTHIl, B OTJIHMYUC 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, AWHAMHYCCKOC CBCTOPACCCAHUC, 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(PPACTPYKTYpbI, OOecriedeHre BBICOKOTO YPOBHS €€ JIOCTYITHOCTH, MPEIOCTaBlICHHE 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 WM Pa3BUTHE TPaXKITAHCKUX
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 - noBblieHne 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, OOIbHUILL, OUOIMOTEK 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(POPMAITMOHHO--KOMMYHUKAITHOHHBIX TEXHOJIOTHIA:

ctumynupoBanue npuMmenenus: KT opranuzanusMu v rpaxiaHamu;

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

pa3BUTHE MEXaHU3MOB BeHUypHOro ¢rHaHcupoBanus 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 TI'OCYAAPCTBEHHOIO YIPABIEHHUS M MECTHOIO
CaMOYTIPABJIEHMs, B3aUMOJICHCTBUS TIpaKAaHCKOro oOuiectBa M Ou3Heca C  OpraHamu
roCylapCTBEHHOW BJIACTH:

CO3/1aHHE <BJICKTPOHHOTO IPaBUTEbCTBAY», IPELyCMATPUBAIOLIETO MOBBIILICHUE KauyecTBa U
JOCTYIIHOCTM  IPEAOCTaBIEMBIX TOCYIApCTBEHHBIX YCIIYr, YIPOILIEHHE 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.

[oBbIIIEHHIO TEMIIOB pOCTa B CEKTOPE MH(OPMALIMIOHHO-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 DJIEKTPOCBS3M, B TOM UHUCIE CETEH TPETbEro IOKOJIEHUS,
MO3BOJISIIOLIMX  TTOJIb30BAThCsl BUIECOTENC(POHHON CBSI3bI0, BBICOKOCKOPOCTHBIM JOCTYIIOM B
WHTEepHET, OCYIECTBIATh MPOCMOTP Ha MOOUIIBHOM TenedoHe (PMIIbMBI U TEIEeNpOrpaMMBbl, 4TO
IIPUBJICYET ONOJHUTENIBHBIX 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 TOACEKTOPOB Oyzaer crieayromuMm. Ha 6Gaze
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-
000py10BaHuUs) B MEpBbIE 5-7 JIeT CeKTopa OyIyT pa3BUBATHCA POBHO C HEKOTOPOM IOMUHAHTOM
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 cpaBaenuto ¢ 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. pyOsIeH.

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 COKpAIllEHHs JOJM amlMapaTHBIX CPEACTB IpU
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
BJIOKCHUI B 3[aHUs U 00opyaoBanue. Pemaromiee 3HaueHne OyeT UMETh Pa3BUTHE BBICOKOTO
00pa3zoBaTeIbHOIO YPOBHSI TPaykKaH.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

B pamkax oOpa3oBaTelbHBIX TEXHOJOIMH IpeayCMaTpUBAECTCA HCHOJIb30BaHUE B
y4eOHOM IIpolecce KIacCHYECKHUX, AaKTUBHBIX W HHTEPAKTUBHBIX (DOPM INPOBEICHUS
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  paboTOH  mpu3BaHbl  (QOPMUPOBATH 3HAHHA U
npodeccuoHaIbHbIE HABBIKK Y 00yJaomuxcs. B Kypce ucmonb3yercst MeTo]| mpoOIeMHOTO
U3JI0KEHUS MaTepHrajia U peUTUHIOBasi CUCTEMA OLIEHKU 3HAHUM CTY/IEHTOB.

VYienbHbI BeCc 3aHATHHA, NPOBOJUMBIX B HMHTEPAKTUBHBIX (GopMax B yueOHOM
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 TEKyLIEro KOHTPOJIS CTYJEHTOB HCIIOJIB3YeTCsl 3-X 3TalHas PEUTHUHIOBas
cucreMa. /[lns pEHTHHIOBOM OLEHKM 3HAHWM CTYIEHTOB IIOATOTOBJIEHBI KOHTPOJIbHBIE
TECTOBBIC BOIIPOCHI IO TEMAaTUKE MOAYJIEH IHUCLMIUIMHBL. B KadecTBe CaMOCTOATEIBHOU
paboThI 1O OT/ENBHBIM pa3/ieiaM AUCUUIUIMHBI CTY/IEHTY BbIIAIOTCS TeMBI Ui pedepartos.

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  TNpUYMHAM  HEOOXOAMMO  TOAJCPXKHBaTh  (hyHIaMEHTalbHbIE

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'e 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 o0nacTsX HaykM M TEXHUKM Haubojiee NEepCHeKTHUBHO IPUMEHEHHE
TEXHOJIOTUH CBEPXIPOBOIUMOCTH?

B 1ueM cocTouT pU3nUecKuil CMbICH SIBIIEHUS BEPXIIPOBOAUMOCTHU?

ITepcrieKTHBBI IPUMEHEHHUS CBEPXIIPOBOJAIINX MATHUTOB.

KakoBbl 5KOHOMUYECKHE MPEUMYILIECTBA dJIEKTpOTpaHcHopTa?

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 ¢ nomompio MHGOPMAlMOHHBIX TEXHOJOTUH MOXKHO MOBBICUTH KauecCTBO
00pa3oBaHMs, MEAULUHCKOIO OOCITYKUBaHMs, COLMAIBHONW 3aIIUTBl U pa3BUTHE
KynbTypsl B Poccniickoit @enepaunn?

B uem Mmoryr momoub HH(POPMALMOHHBIE TEXHOJOTMU B JIeJ€ IOBBIICHUS
3¢ HEKTUBHOCTH FOCYJapPCTBEHHOIO YIIPABICHUS?

KakuMu MerosaMu MOKHO TOBBICUTh TE€MIIBI pOCTa B CEKTOpe HMH(POPMALUOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUNA?

TeMbl AJ151 CAMOCTOSITEILHOTO U3YYeHHA:
ITorpeGHOCTH UeOBEUECTBA B SHEPTHH.

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

HpI/IHL[I/IH pa6OTBI BOJOPOAHBIX TOIIJIMBHBIX 3JICMCHTOB.



Howbde

10.
11.
12.

13.
14.
15.

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

@uU3MYECKU IPUHLINII CBEPXIIPOBOIUMOCTH.

IlepcrieKTMBHBIE IPEUMYILIECTBA IPUMEHEHHUS JIEKTPOTPAHCIIOPTA.
MeTozbl U3rOTOBJIEHUS HAHOOOBEKTOB.

OcCHOBHBIE HANPaBJICHNSI PA3BUTHS HAHOTEXHOJIOTUM.

Bnusinne nHPOPMALMOHHBIX TEXHOJIOTUI Ha COBPEMEHHYIO KU3Hb YEI0OBEYECTBA.

BOITPOCHI K 3AYETY:

B yem otiinuune ¢pyHaaMeHTaNIbHON HAYKU OT MPUKIAIHOM?

HazoBute ocHOBHBIE 3a1aun (PyHIAMEHTAIbHOM HAYKH.

KaxoBbl 0OCHOBHBIE TPU3HAKU (DYHIaMEHTAIBHOCTH HAYYHBIX UCCIIEIOBAaHUMN?

[lo xakuM  TOpUYMHAM  HEOOXOAMMO  MOAJEPXKMBaTH  (PyHIaMEHTaJbHBIC
UCCIIEIOBaHUs?

KakoBa nmoTrpeOHOCTh yesioBe4YecTBa B SHEPruu sl cOAIaHCHPOBAHHOIO Pa3BUTHUS
BCEX cTpaH mupa?

Kak MoxeT u3MeHHUThCsI MOTpeOHOCTh B 3Hepruu kK 2020 romy?

3a cyeT KakuX BHJIOB PECYpPCOB OOECHEYMBAIOTCS COBPEMEHHBIE SHEPreTHYECKHe
MOTPEeOHOCTH YeJIoBeuecTBa?

KakoBa HepaBHOMEPHOCTb pacCIpeAesieHUs] DSHEPreTUUYECKUX PpPECypCcOB MEXIY
CTpaHaMu mupa?

Jlist wero Obuia coznana opranuzanus OITEK?

HazoBute 0ocHOBHBIE BO3POHOBIISIEMbIE UCTOYHUKU SHEPTHH.

['ne nenecooOpa3Ho UCTIOIB30BATh THIPOIHEPTETUKY?

B dem nmpuHIMNHATBHOE OTIWYHE BOJOPOJIHBIX TOIIUBHBIX DJIEMEHTOB OT JIPYTUX
HMCTOYHUKOB dHEPTUU?

Hcropust co3aanusi BOAOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB.

Ha3oBuTe OCHOBHBIE BU/IbI BOJIOPOJHBIX TOIUIMBHBIX 3JIEMEHTOB.

B kakmx o0nacTaXx HayKd W TEXHHMKH HaumOojee NEePCIeKTHUBHO MPUMEHEHUE
TEXHOJIOTHI CBEPXIPOBOAUMOCTU?

B yem cocTouT duznueckuii CMbICH SIBICHUS BEPXIIPOBOIUMOCTH?

[TepcnieKTUBBI MPUMEHEHHUSI CBEPXITPOBOISIIIUX MAarHATOB.

KakoBbI 5KOHOMUYECKHE TPEUMYIIIECTBA HJIEKTPOTpAHCTIOPTA?

KakoBbI 3K0JI0rMYecKre TPENMYIIECTBA IIEKTPOTPaHCIIOpTa?

[TepcriekTHBBI THOPUAHBIX TPAHCIIOPTHBIX CPECTB.

HazoBute ocCHOBHBIE KIIaCChl HAHOOOBEKTOB.

Ectp mu oTimume (QU3NYECKHX CBOMCTB HAHOUYACTHUI[ OT MAaKpOYACTHI[ TOTO XKe
BellecTBa?



23. Ha3zoBuTe OCHOBHBIC HAMIPABJICHUS PA3BUTHSI HAHOTEXHOJIOTHH.

24. Kakue MeTo/ibl U3rOTOBJICHUS] HAHOYACTUL Han0oJIee NePCIeKTHBHBI?

25. Ha3oBuTe OCHOBHbIC HAIIPABJICHUS PA3BUTHS MHPOPMAIIMOHHBIX TEXHOJIOTHH.

26. Kak ¢ mnomompi0 HMH()OPMALIMOHHBIX TEXHOJOTM MOXHO TOBBICHUTH KadeCTBO
o0pa3oBaHMs, MEIUIIMHCKOTO OOCITY>KMBaHHUS, COLMAIbHOW 3allUThl U pa3BUTHE
KyJnbTyphl B Poccuiickoit @enepannu?

27. B yem Moryr mnomo4yb HH(OpPMAIMOHHBIE TEXHOJIOTUHM B JIeJ€ MOBBIIICHUSI
3¢ GEKTUBHOCTH FOCYJApPCTBEHHOTO YIPABICHUsA?

28. KakuMu MeTogamMu MOXKHO TOBBICHTH TEMIIBI POCTa B CEKTOpe HH(OPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA?

7. YYHEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE
OBECIIEYEHUE JUCHUIIVIMHBI

bubiamorexa Bal'y
a) OCHOBHasl JINTeparypa:
1. DnemeHTapHO€ BBEICHHME B TEOPUI0 HAHOCHCTEM: ydeOHOE MocoOue Juisi BY30B IIO
HapaBJIeHUAM "DJIEKTPOHUKA U HaHO3JIEKTpOoHUKA" U "HaHOTEXHOIOrMM U MUKPOCHUCTEMHAs
texauka"/ C. FO. daBwinos, A. A. Jlebenes, O. B. [Tocpennuk. - U3a. 2-e, nepepad. u gom.. -
Cankr-IlerepOypr: Jlans, 2014. - 191 c. : wn.. - (YueOHuku mis By3oB. CrenuanbHas
JIUTEepaTypa)
— Pexxum nocryma: http://e.lanbook.com/books/element.php?pll_id=44757
2. OCHOBBI TEXHOJOTHMHU TPOU3BOJACTBA (B MAIIMHOCTPOCHUH): yueObHOoe mocobme/ 0. A.
OpnoB [u np.]; Bmagumupckuil rocynapcTBEHHBIH YHUBEPCUTET HMEHHM AJieKcaHipa

I'puropseBuua u Hukonast I'puropseuya Cronerossix (Bal'Y). - Bnanumup: Bnagumupckuit
TOCYJapCTBEHHBIM  yHUBEpcUTET WMeHH Asekcanapa [puropreBuya u  Hukomnas
['puropreBuda Cronetoeix (Bal'Y), 2015

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

3. Hanomarepuanbl M HAHOTEXHOJOIMM: YUYEOHMK JUISI BBICIIMX TEXHUYECKHX Y4YEOHBIX
3aBenenuii/ B. A. borycmnaes [u ap.]; mox obur. pen. B. A. borycnaesa. - 3anoposxbe: "MoTtop
Cuu", 2014

0) 1OMOTHUTEJIbHAS JINTEPAaTypa:

1. B.H. bamkunn DKOJ0THYECKUE PUCKH: pacUeT, yIpaBieHrne, CTpaxoBaHue: Y uyeOHoe
nocobue / B.H. bamkun. — M.: Beicmias mkosna, 2012

2. AHAJIN3 OLIEHKH PHCKOB MPOU3BOJACTBEHHOM e TeTbHOCTH. [ DJICKTPOHHBINH pecypc]
VYue6noe nocodwue / ILI1. Kykun, B.H. Hlnsixos, H.JI. Tlonomapes, H.W. Cepatok. — M.:
Abpuc, 2012

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

3. MactprokoB b.C. OnacHble cUTyaluu TEXHOT€HHOTO XapaKkTepa M 3alluTa OT HUX.
VYuebnuk 11 By30B / b.C. Mactprokos - M.: Akagemus, 2009. - 320 c.: ui.



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

B) nmporpaMmmHoe oOecniedeHue u HMHTepHeT-pecypchbl: 3aKOHOAATEIbHO-TIPAaBOBAs
QJICKTPOHHO-ITIOUCKOBAas 6333 110 6630HaCHOCTI/I KU3HCACATCIbHOCTH, 3JICKTPOHHBIC BEPCHU
y4eOHHUKOB, MOCOOMH, METOAUYECKHUX pa3pabOTOK, YKa3aHWW W PEKOMEHAAIMH 1O BCEM
BHJIaM Y4eOHOU pabOTHI, IPETYCMOTPEHHBIX BY30BCKOM paboueil MporpaMMOou, HaXOIsIHeCs
B CBOOOJTHOM JIOCTYIIE JIsi CTY/ICHTOB, OOYYarOIUXCsS B By3e, IPOrpaMMHOE oOecrieueHre 1
WutepHeT-pecypchsl: clipaBovHasi 0a3a HOpMAaTHUBHBIX JAOKyMeHTOB Cankr-llerepOyprckoro
HAy4YHO-HUCCIIEA0BATEIBCKOIO WHCTUTYTA OXpaHsbl Tpyna B WHTEPHETE
http://www.niiot.ru/doc/catalogue/doc arc.htm

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI.

JleKunoHHBIM KypC AMCUMIUIMHBI «/HHOBallMOHHBIE TEXHOJOTHH» IPEANOIaracT
o0s3aTeIbHOE HAJIMYMe B JIGKIMOHHOW ayJUTOpUU MPOEKTOpa M  IEPCOHAIBHOIO
KOMITBIOTEPA, TaKXKe JIOKAJIbHAS KOMIBIOTEpHAst CeTh KadeAphl C BHIXOJOM B TNIOOAIBHYIO
cerb MHTepHET, crenuaIn3upOBaHHBIN y4eOHBIH KiIacC IS MPOBENEHHS] KOMITBIOTEPHOTO
KOHTPOJISI IO KYpCY, OCHAILEHHBIII COBPEMEHHOW KOMIBIOTEPHONW TEXHUKOM, HEOOXOAMMBIM
IPOTpaMMHBIM OOECTI€YeHHEM, SJIEKTPOHHBIMU YUEOHBIMM NOCOOMSMH, 3aKOHOIATEIbHO
IIPABOBOM  TIOMCKOBOM CHCTEMOM; MYJIBTHUMEIUNHBIM IPOEKTOPOM C  KOMILIEKTOM
NpEe3CHTAlMN,  CHENUAJIN3UpOBaHHAs  ayAUTOpPUs i1 IPOBEIEHUS  IpPE3EHTAlMH
CTYAEHYECKHX pabOT, OCHAIIICHHAs ayAMOBU3yaJIbHON TEXHUKOH.


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

Ilporpamma cocrasiena B coorserctBim ¢ Tpedoanusamu ®I'OC BO no HanpasieHnio

20.03.01 «TexHocepHas 6e30MaCHOCTbY.
PaGouyio nporpammy cocrasui gou. kad. ATB Kunaees E.A. W

L

Peuensent: HauanbHuuk Bropo MOHMTOpHHIA M aHaaM3a KayecTBa
OAO «Bnaaumupekoe Kb pagnocssazu» W Kunpeesa T. B.

[Iporpamma pacemorpena n 0106pena Ha 3ace1annn Kadeapbl «ABTOTPAHCTIOPTHAS 1
TexHocdepHas GezonacHocTb» nporokon Ne J7 o1 &4 p< /¢ roaa
3aBeayrouii kKaeapoi (’(; LLI. A. Amupceitnaos

PaGouas nporpamma paccmoTpena 1 0106peHa Ha 3acelaHuK yueGHO-MeTOAMYeCKOi
Komuccnn Hanpasiaenus 20.03.01 «TexnocdhepHas 6e30nacHOCTbY,

npotokon Ne /4ot 9% 05 /£ - rona.

[Mpeacenarens komMmuccHm LA . Amupceiingos







JUCT NEPEYTBEPXJIEHUSA PABOUYEHN ITPOT' PAMMBI JTUCIIUILINHBI

Pabouast mporpamMmma ogo0OpeHa Ha

y4eOHBIH TOI.

[Iporokoi 3acenanus kapeapst No

3aBenyromuii kadeapoit

oT

roaa.

Pabouast mporpamMmma ogo0OpeHa Ha

y4eOHBIH TOI.

[Iporokoin 3acenanus kageapst No

3aBenyromuit kadeapoit

oT

roaa.

Pabouast mporpamMmma ogo0OpeHa Ha

y4eOHBIHA TOI.

[Iporokoi 3acenanus kapeapst No

3aBenyromnuii kageapoit

oT

roaa.

Pabouas mporpamMmma ogo0OpeHa Ha

y4YeOHBIH TO/I.

[Iporokoi 3acenanus kapeapst No

3aBenyromnuii kageapoit

oT

roaa.

Pabouas nporpamma ogoOpeHa Ha

y4eOHBIHA TOI.

[IpoToxon 3acenanus kadenpsr Noe

3aBenyrouuii kadeapoit

oT

roaa.

Pabouas nporpamma ogoOpeHa Ha

y4eOHBIHA TOI.

[IpoToxon 3acenanus kadenpsr Noe

3aBenyrouuii kadenpoit

oT

roaa.

PaGouas mporpamma ogo0peHa Ha

y4eOHBIH TO/I.

[Iporokon 3acenanus kapeapsr Ne

3aBenyrouuii kadeapoit

oT

roja.




MunucrepcrBo o0pa3oBanusi U Hayku Poccuiickoii @enepannu

denepalibHOE rOCYAApCTBEHHOE OI0KETHOE 00PAa30BATEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«Bi1aguMMpCKNH rocy1apcTBEHHbIH YHUBEPCUTET
umMeHu Ajiekcanapa I'puropreBuda u Hukosas I'puropreBuda CTos1€TOBBIX))
Bary)

I/IHCTI/ITyT MalmHOCTPOSHUSA U aBTOMOOMJIBHOI'O TpaHCIIoOpTa

Kadenpa AroTpancnoprHas u TexHocdepHast 6€301MacHOCTh

AKTyanu3supoBaHHas

pabouas nmporpamma

paccMOTpeHa u 0f00peHa

Ha 3aceJaHuU Kadeapsl

nporokos Ne_ ot 20 ropa.

3aB. kadenpoii

AKTyaau3auus padoueil nporpaMma Ay CUMIIMHBI

«I/IHHOBaI_[I/IOHHI)Ie TCXHOJIOTHH

Hampasnenue noarorosku - 20.03.01 TexnocdepHas 6€30MacHOCTh
[Tpodwiis - be30nmacHOCTh KU3HENEATSILHOCTH B TEXHOCPEPE.
KBanudukanus BelycKHUKa — OakaiaBp

dopma o0yueHHs - OUHAS

Brnagumup, 2016



PaGouast mporpamma y4eOHOW DUCIUIUIMHBI aKTyaJIHM3UpPOBaHA B YACTH PEKOMEHIYEeMOM
JUTEPATYyPHL.

AKTyanu3anus BbIIIOJIHEHA

a) OCHOBHas JIUTepaTypa

0) IOTOHUTENbHAS IUTepaTypa

B) NEPUOANYCCKUC U3JaHUSA

') MHTEPHET-PECYPCHI




NNCT MEPEYTBEPXAEHUSA PABOUYEN MPOrPAMMbl AUCLUMVHBI
Pa6ouas nporpamma ofo6peHa T.J10/?/20/<§ yuebHbIii rog,
MpoTokon 3aceaaHns Kacdeapbl Ne ot /2.0S.//rom.

3aBeaytoLyii kacespoii _—
Pabouast nporpamma ogo6peHa Ha yueBHbIA rog,
MpoTokon 3aceaHmnst kadeapbi No 0T roga.

3aBefytoLLyii Kathepovi

Pabouas nporpamma 0f06peHa Ha yYUeGHbIiA Foa.

[Mpotokon 3acefaHns kateapbl Ne  oT __

roja.
3aBefyHoLLMA Kadheapoii

Pa6ouas nporpamma ofobpeHa Ha YUeBHbI ron.
[MpoTokon 3acefaHns Kageapbl Ne ot roga.
3aBefyroLLyi Kachenpol

Paboyas nporpamMma ogobpeHa Ha yue6Hb I rog,
IMpotokon 3acefaHns kaceapbi N oT roga.
3aBenyroLLyin kadespoit

Pa6oyas nporpamMma ofo6peHa Ha YUeBHbIN rog,
IMpotokon 3acefaHns kaceapbl N ot roga.
3aBefyroLLyii Kachenpoid

Pabouas nporpamma ofobpeHa Ha yuebHbIii rog.
MpoTokon 3acefaHns kadeapbl N oT roga.

3aBeytoLLyvi kadbepoii



JIMCT IMEPEYTBEPXK/IEHU PABOYEM [TPOI'PAMMBI JUACHHITLIMHBI
Pabouas nporpamma onobpena na 2/ 1 ' /20/F yaebubiii ron

Ipotoxon 3acenanus kadenpst Ne Z or /2 (7 //rona.
— ¢ i 7
3aBenyrowmui kadeapoi

Pa6ouas mporpamMma oo6pena Ha 9\757/3‘/[( /7 yaebubiii ron.

Ipotokon 3acenanus kadenpst No 2 ot 4.C7 /4 Tona.

3aBenyrouuii kadbenpoii W // € 7/’

Pabouas nporpamma onobpena Ha yueOHBbIH roj.

ITporokon 3acenanus xadenpsr Ne ot roja.

3asenyrowuii kadenpoii

Pabouas nporpamma onobpena Ha yueOHBIH TO,

ITporokon 3acenanus kadenpsr No ot roza.

3asenyomui kadenpoii

PabGouas nporpamma onobpena Ha y4eOHBIH TO.

[IpoTokon 3acenanus kadenpst Ne ot roja.

3asenyrownit kadenpoii

Pabouas nporpamma onobpeHa Ha yueOHBIH roa.

ITpoTokon 3acenanus kadeapst Ne ot roja.

3aBenyrommuit kadenpoii

Pabouas nporpamma onobpeHa Ha yueOHBIN TOM.

[IpoTtokon 3acenanus kadenpsl N or roza.

3apenyrowuit kadenpoi




JIMCT NEPEYTBEPX/JIEHHUS PABOYEHN TIPOT'PAMMBI I CIUATIINHBI
PaGouas porpamma ozio6pena Ha_7( /2~ 2/ # yueOubiii rox.

[Iporokox 3acenanus kadenpel Ne 2 ot 7207 /7 ropa.

3aBenyromuit kadenpoi %f//

Pabouas mporpamMma oo6pena Ha <. é‘/’JZ 2L/ yaebupiit rop.
IpoTokou 3acenanus kadenpst Ne 2 ot 4 £7 7/ rona.

/// ‘;/ 5
3aBenyrowmuit kagenpoit W 4 (//

Pa6ouast nporpamma onobpena ua 2077 /202( y4ebupiii rox.

IpoTokon 3acenanus kadenpst Ne 7 ot S0.4f // rona.

Cozeer

3aBenyromuii kadenpoi

Pabouas mporpamma onoOpeHa Ha y4eOHBIH TOJ.
ITporokou 3acenanust kagenpbl Ne ot roza.

3aBenyrowuii kadenpon

Pa6o4as nporpamma ogoOpeHa Ha y4eOHBIN TOJ.
ITpoTokoJ 3acenanus kapenpel No ot roza.

3asenyromuii kapenpoin

Pa6ouyast nporpamma onoOpeHa Ha y4eOHBIN TOx.
I[Tporokoun 3acenanus kapenpbt No ot roja.

3aBenyroumuii kadenpoi

Pabou4ast mporpamma onoOpeHa Ha y4eOHBIN TON.
IIpoTokou 3acenanus kadenpsl Ne ot roja.

3aBenyrouuii kadenpoi




JIMCT INEPEYTBEPXK/JEHUWS1

PABOYEN [NTPOI'PAMMBI JUCLIUIIIMHBI

PaGouas mporpamma onobpena na 2020 /2021 yueGupiit ron

[Ipotokon 3acenanus kadeapbr Ne

3aBenyromuit kadenpoi

f

ot F/0F. 20 rona

Ammupceiinnos LA,

Pabouas nmporpamma onoOpena Ha
[Tporokon 3acenanns kadeapbr Ne

3aBenyroumit kadgeapoii

y4yeOHbIH roj

0T roga

Amupceiingon [1LA.

Pabouas nporpamma onoOpeHa Ha
[Ipotokon 3acenanus kadeapsr Ne

3aBenyiomuii kadeapoi

yueOHbIA roj

oT roga

Amupceinos 1A,
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