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KAK 3TO YCTPOEHO

YTo 3acTasnsaeTr 3emnto BpawatbcaA? Kak mbl XoAum No KPyr/iou
3emne n He nagaem? Nloyemy Boaa B OKeaHe ronybaa? OTKyaa
Ny3bIPbKW B ra3anpoBaHHbIX HaNUTKax? Ha nepBbIn B3rns4 Bce 310
BOMNPOCbI Masbilla KOTOPbIM TO/IbKO-TONbKO Hadan MNO3HABaTb
munp. Ho Ha camom pene pna TOro 4tobbl OTBETUTH HA 3TU
BOMNPOCbl NOHagobuaucb roabl uccnepgoBaHni. na NPOBEPKU
CBOMX FMMOTE3 yYeHble YCTPauBatoT aKcnepumeHTbl. OHU cnopAaT
APYyr C ApPYyrom, pPacCKasbliBalOT O CBOMX OTKPbITUAX. OanH U3
cnocoboB goHecTn Ao 0b6blMHOro obbiBaTeENA 3Ty MHPOPMALULIO —
BU3YaNIN3NPOBaTb e€. Tak U NOABUANCL HayYHble PUAbMbI.

HayuyHbin Juabm — dunbm, Cco34aHHbIA B Npouecce
npoBeAeHUa HayyHO-UCcCcNeaoBaTeIbCKUX U SKCNEPUMEHTANbHbIX
PaboT, N cAyXKaWwmMn ANAa pelleHna KOHKPeTHbIX 3a4a4. HayyHble
GUNbMbl CHMMAKOTCA B HAYYHO-UCCNEA0BATENbCKMUX MHCTUTYTAX
n nabopartopuax.



Bce 4Tto HaAc OKpyrKaeT cocTouT U3
HEKOM maTepun. A U3 Yero COCTOMUT
cama matepua? OTKpbiTMe TOro PakTa,
4YTO BCE COCTOMUT M3 aTOMOB, CYMTAETCA
KPYNHEULWIMM B MUCTOPUN  HAYYHbIM
npopbiBOM. Menbyaniiaa Yactmua -—
aToM -— 3acTaB/isieT NepeocMbIC/IUTD
BCHO nMNpupoay CamMmon AeNCTBUTESNb-
HOCTU. Mwup, KOTOPbIK Mbl CYUTANU
MOHATHbBIM U U3BECTHbIM, OKAa3bIBAETCH,
ABNAETCA NNWb KPOXOTHOW YacTUUew
beckoHe4yHOM BceneHHown.

[Mporynatbca B MUP aTOMa U MOHATb ero
npupoay Bbl cmoxkete npocmoTpes
déunbm BBC 6H6putaHckoro @u3luka-
Agepuwuka xnuma Anb-Xanmnnm « AtTom».

Axxum Anb-Xannnu
6PUTAHCKUIN PUBUK-TEOPETUK
N NONYNAPMU3ATOP HAYKK

ATOM,

Clash of Titans




HAHOTEXHOJIOTUWA

N3BECTHbIN aMEPUKAHCKUN yYeHbi IpUK [peKkcaep, KOTOPOro Ha3biBAOT
OTLUOM HAHOTEXHO/IOTUN, OAHa)Abl CKa3an: «ObuwectBO rocnoacTaa
HAQHOTEXHO/IOTMM — 3TO O06WEecTBO WHAMBUAYANUCTOB, [A€ KarKAblW
No/sly4yaeT BO3MOXHOCTb, He Mmewaa Aapyrmum, cBobogHo wn3bumpaTtb
N MeHATb 06pa3 XMU3HM». YenoBeKy CBOMCTBEHHO Ha MPOTAXKEHUWN BCEro
CBOEro CyLecTBOBaHMA Me4yTaTb W NpPUAYMbIBaTb Crnocobbl, Kak
npeBpaTUTb $paHTa3nM B pPeasibHOCTb. Pa3BUTUE HAYKU U TEXHUKU — 3TO
NOYTM BCeraa BOMJIOWEHWE TOW MAM MHOWM MeyTbl 4YyenoBeka. CerogHs
MHOFoe mn3 TOro, YTO B MPOLWAble BEKa CYUTAZIOCb CKA3KOM, CTano
noBCceAHEBHbIM W  0bOblAeHHbIM. Hay4yHO-TEXHMYECKAs  peBoaoUMA
ABaALATOr0O BEeKa MeHee 4Yem 3a CTO /1IeT M3MEeHuna MmMup Ao
HEey3HaBaeMOCTM, HO PeasibHOCTb ABaALATb MEePBOro BEKa MOMKeT CTaTb
boraye n spye, Yem CNOCOOHO NpeacTaBUTb YenoBeyeckoe BoobparkeHue.
PaHee cyuMTaBLUAACA YTOMMUYECKOMN, CEroaHsA HayKa O HaHOTEXHOJIOTUAX
npeBpaTMNACh B KOHKPETHbIE NCCNe0BaHMUA.
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[JoKymeHTanbHbin punbm "[Jobpo norkanoBaTb

B HaHoOmMWp. HaHoTexHonorum BHYTPM Hac"
(PpaHUMA) paccKarkeT 0 TOM, YTO B mociaegHee
BPEMA Mbl O4YEHb YacTo C/AbIUMM C/I0OBa
C MPUCTAaBKOM HaAHO- WU BCe€ MNOCTOAHHO
CCbINAKOTCA HA 3Ty HEBUMAMMYIO BEAUYUHY.
Bnarogapa HaHOTEXHONOMMAM, HayKa U TEXHUKA
NpeAcKa3bIBalOT HAM HEBEPOATHbIN HOBbIN MUP,
OTKpPbIBAlOT Lenble 061acTn Ana nccneaoBaHun.
HaHoTexHonOrMmn, KoTopble MNPOYHO OBOCHO-

Ba/INCb B 3KO/IOTMKU, MeanLUHEe, NPON3BOACTBE,

CEe/IbCKOM XO3fAMCTBE, MO3BONAT cAenaTb Bce
npoyHee, HagexKHee, 3dbdeKkTnBHee. TaKan
NepcrnekTMBa MOKET MOKa3aTbCA JAarke Cnerka
nyratowien, Ho 3To HensbexxHo. N Tenepb Mbl
OTNpPaBAAEeMCA M3y4aTb OTKPbITUA B MMUpe
HAaHOTEXHOJ/IOTUN.
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La revolution
invisible

[JOKYMEHTaNbHbIA UWMKN noa HasBaHuMem «HaHo-
TexHonornn: Hesmammas pesonwoums» bbin cospaH
BO PpaHumn. MIMEHHO Tam MHOrMe CchneumanunucTbl
CUNbHO 06eCcnoKOeHHbl Tem, Kak Ha CeroaHALHWMN
AeHb, C KaKOM YMOMOMPAYUTENbHON CKOPOCTbIO
pPa3BMBAlOTCA HaHoTexHosorMn. Cam UUKA COCTOUT
M3 Tpex u4acTei, OJHa M3 KOTOpbIX MNOCBALLEHA
HenocpeacTBEHHO AOCTUMKEHUAM B NaaHe MeanLUHbI.
3a nocnegHwe nNATHaAUATb NET Yy4yeHble U UCChe-
AO0BaTENN COBEPLININ CaMblA HACTOAWMM NPOpPbIB
B Pa3sBUTUN MEAULMHCKUX TEXHONOTUM, U, NO BCEWM
BUAMMOCTH, cobumpatoTca AobuTbCA Aarke KAeTOYHOM
pereHepaumn! [1a, aTa HOBOCTb HAa CAMOM AeNe MoXKeT
MHOTMX NOPaAoBaTb, HO U MHOrMe ByayT UCNYraHHbI.
MoHATHOE Aeno, YTo YenoBevyecTBO HaAeeTca Ha pas-
BUTUE TEXHONOIMM XOTA Obl MO Tem npPOCTbiM
NPUYNUHAM, YTO TO/IbKO Bnarogaps MM, Mbl CMOXKEM
KOHTpoAMpoBaTb cBoe byayuiee. Ho Heyxenu Mol
TaKXXe CMOXKeM KOHTPO/INPOBaTb cObCTBEHHbIE Aena’?
Co3paeTcsa Takoe BnevyaTneHue, YTo yyeHble peLlunan
co34aTb cynep 4enoBeKa, pa3ym KoTtoporo byaer
paboTaTb, KakK 4acbl, 3TOT 4enoBek byaetr 6onee
MOLLHbIM U OYHKUMOHaNbHbIM. UTaK, Kakoe e Bce-
TaKM Hac BCex oxuaaet byayuiee?



AJIbTEPHATUBHAA SHEPTETUKA

AnbTepHaTMBHAA 3HEPréTMKa — COBOKYMHOCTb NMEPCNeKTUBHbIX CNOCOOOB MOJyYeHUda, nepeagayn u
MCNONb30BAHMA 3HEPTrnKM, KOTOPble PaAcnpPOCTPaHEHbl He TaK LWMPOKO, Kak TPagUUMOHHbIe, OA4HAKO
NpeacTaBNAT UHTEpPeC M3-3a BbIFOAHOCTU UX WUCMONb30BaHWMA NMPU, Kak nNpaswuno, HU3 OCHOBHbIM
HanpaB/ieHWEM aNbTEPHATUBHOM 3SHEPreTUKM ABNAETCA MOUCK M UCMOAb30BaHWE aNbTEPHATUBHDIX
(HETPAAMLMOHHDBIX) WUCTOYHMKOB 3Heprun. UCTOYHMKM 3HEeprum — «BCTpevallmeca B npupose
BELLECTBA U NPOLECChbl, KOTOPble MO3BOAAIOT YEN0BEKY NONYYMTb HEOOXOANMMYIO ANA CYLLEeCTBOBAHUA
SHepruto». ANbTEPHAaTUBHbIXN WUCTOYHUK 3SHEPrum ABAAETCA BO30OHOBAAEMbIM PECYPCOM, OH
3ameHAeT cobor  TpPagUUMOHHbIE  WUCTOYHMKM  3Heprun, PyHKUMOHUpyOWMe Ha  HedTw,
Ao0b6biIBAaEMOM NPUPOAHOM Fas3e U yrne, KOTopble NP CrTOPaAHMK BblAENAIOT B aTMOCcdepy YIIEKUC/bIN
ras, cnocobCcTByOWMA POCTY NapHMUKOBOro addeKTa n rnobanbHOMy notensieHuto. MprUyYMHaA NomUcKa
aNIbTEPHATMBHbIX UCTOYHUKOB 3HEPrMn — MNOTPebHOCTb Mo/y4yaTb €€ M3 3Heprnm Bo30HHOBIAEMbIX
NN NPAKTUYECKM HEMCHEPNAEMbIX NPUPOLHbIX PECYPCOB U ABNEHUN.

BeTpoaHepreTuka

B nocnegHee BpemA MHOrMe CTpaHbl PACWMPAKOT  MUCNONb30BaHME BETPOIHEPreTUYecKmnx
yCTaHOBOK (B3Y).

« ABTOHOMHbIE BETPOreHepaTopbl

« BetporeHepatopbl, paboTatowme napannenbHoO € CETbIO

buotonauso

*Xuakoe: Buogusennb, 6uostaHon

. TBéppoe: ApeBecHble oTxoabl M bBuomacca (wena, rpaHynbl U3 APEBECUHDbI, Iy3rM, CONOMbI U T.
n., TON/JINBHble BpPUKeETHI)

. [la3o006pasHoe: 6TOras, cMHTE3-ras.
fennosHepreTuka
ConHeuHble anekTpocTaHumn(CIC) paboTtatoT 6onee yem B 80 cTpaHax.



AnbTepHaTUBHAA rMAPOIHEpPreTUKa

MpuansHble 3nekTpocTaHumm (M3C) noka MMeNTCAs NUWb B HECKO/IbKMX CTpaHax -PpaHuuuy,
BennkobputaHumn, Kanaae, Poccun, MHamn, Kntae.

« BonHoBble aneKkTpoCTaHUMM

«  MwuHM 1 munkpo NIC (ycTaHaBAMBAOTCA B OCHOBHOM Ha MasblX peKax)

« BoponagHble aneKTpocTaHummn

« Aspo N SC (KkoHaeHcauma Bnarm ns atmocdepbl, B TOM ymcne n3 obnakos) — paboTatoT OnbITHbIE
YCTaHOBKM

[eoTepmanbHan saHepreTuka

Ncnonb3yeTca Kak anAa Harpesa BOAbl 414 OTON/IEHUA, TaK U ANA NPOU3BOACTBA 3/IEKTPOIHEPTUMN.

« TennoBble 3N1eKTPOCTAHUMM (NpMHUMN OTOOpPA BbLICOKOTEMMEPATYPHbIX TPYHTOBLIX BOA U
MCNO/Ib30BAHUA UX B LMKNE)

« [pyHTOBbIE TENNOOOMEHHUKKN (NPMHLMN OTOOPa TeNNA OT rPyHTa NocpeacTBOM Tenan00bmeHa)
MycKynbHaAa cuna yenoseka

XOTA MYCKY/IbHaA cuaa ABAAETCA CaMblM APEBHMM WUCTOYHUKOM 3SHeprum, U 4YenoBeK Bcerga
CTPEMUNCA 3aMEHUTb €€ YEM-TO APYIrMM, B HACTOALWEe BpeMA e€ 3Ha4YeHue PaCTET BMeCTe C pOCTOM
NCNONIb30BaHMA Benocmnea.

po3oBan sHepreTuka

[po30Bas sHepreTMka — 3TO CNOcob MCNO/Ib30BaHUA 3IHEPIrMU NYTEM MOUMKM M NepeHanpaBieHuUs
SHEPrnn MOJSIHUWN B INEKTPOCETD.

YnpaBasembiit TEpMOAAEPHbBINA CUHTES

CuHTE3 bonee TAXKENbIX aTOMHbIX agep u3 bonee NErKMUX C LENbIO NONYYEHUA SHEPTUU, KOTOPbIN
HOCWUT yNnpaBAAeMbI XapakTep. [1o cMx Nop He NPUMEHAETCA.

PacnpeaeneHHoe npou3BOACTBO IHEpPrum

HoBas TeHAeHUMA B SHEPTreTUKe, CBA3aHHAA C MPOM3BOACTBOM TEM/IOBOM U 3/IEKTPUYECKOM IHEPTUN.
BoaopoaHaa saHepreTuka

Ha cerogHAWHMN AeHb ANA NPOM3BOACTBA Bogopoaa Tpebyetca 6onblie sHEpPrumn, 4em BO3MOXKHO
NONYYUTb NPU ero NCNo/Ib30BAaHMKU, MOITOMY CUMTATb €ro UCTOYHMKOM 3Heprumn Henb3Aa. OH ABnAeTcA
VWb CPeacTBOM XpaHEHUA U A0CTAaBKU SHEPrun.

Kocmunyeckasa sHepreTuka

MonyyeHne 3NeKTPO3HePrnm B POTOINEKTPUYECKUX SIEMEHTAX, PACMONOMKEHHbIX Ha OKOJIO3EMHOM
opbute nnm Ha JlyHe. InekTpoaHeprua byaet nepegasatbcA Ha 3emnio B popme MUKPOBOJIHOBOTO
nanyyeHuna. Moxxet cnocobctsoBatb rnobasbHOMY noTenneHuto. 1o cux Nop He NPMMeHAETCS.
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B AOOKymeHTaNbHOM  ¢uU/IbMe  pacCcKasbiBaeTca O

npobnemax, CBA3aHHbIX C 3HEPreTUYECKUM KPU3UCOM.
CeroaHA, KpPynHble ropoaa NOr/OWatoT 3/IEKTPO3HEPIUIO
B TMrAaHTCKMX MacwTabax, v 6onblwas 4YacTb KOTOpPOM
TpaTUTbCA He apdeKkTUBHO. Kaxkabin rog pactyT ob6bembl
PacXxoAoBaHMA 3/1EKTPOIHEPIrNM, Bedb CTPOATCA HOBblE
NPOMbILLNEHHbIE COOPYXKEHUSA, TOProBble LLEHTbI, @ TaKKe
C KakAblM rooM YBE/IMYMBAETCA CTPOUTENBLCTBO MKUbIX
AomoB. YT106bl 0becneunTb pacTywme noTpebHoCTH,
TpebyeTtca Bce bonblUe 3HEPrnu, T.K. BCE 3TO HaAMPSAMYH
CBA3aHO C 3HeproHocutensmu. WM nosatomy, 4TobbI
n3bexkatb rNyboKoro nageHus, HeobxoaMmMo cCoBepLIUTb
3HEPreTUYECKYo PEeBOOLMIO.

http://dokpro.net/human/2759-energiva-buduschego-
energeticheskaya-revolyuciva.html
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BONbLLUOU ALPOHHbIA KONNTAUAEP

bonbwoON aApPOHHLIA Konnaupep, cokpawéHHo BAK ( aHrn. Large Hadron Collider,
COKpaWEHHO LHC) — ycKopuTenb 3apAXKeHHbIX YacTuL, Ha BCTPEYHbIX My4YKax, npegHasHa4yeHHbIN
ONA Pa3roHa MPOTOHOB U TAXENbIX MOHOB (MOHOB CBMHLA) U U3YYEHUA NPOAYKTOB UX COYAAPEHUN.
Konnapep noctpoeH B LIEPHe (EBponeiickunii coBeT agepHbIX WCCAenoBaHWM), HaxoaAalemca
OKono *eHesbl, Ha rpaHuue LWeenuapum wn OPpaHumn. BAK ABnAeTcA CamMoM  KpynHOWM
3KCNEPUMEHTANIbHOM YCTaHOBKOM B mupe. B cTpomTtenbctse U uCCAeLOBaHMAX Y4ACTBOBAAU U
yyacTsytoT 6onee 10 TbicAY Y4EHDBIX U MHXKeHepoB 13 bonee yem 100 cTpaH:

«bonbwmm» Ha3BaH U3-3a CBOMX Pa3mMepoB: AJ/IMHA OCHOBHOIO KO/bLia YCKOpPUTENA cocTaBnaeT 26
659 M; «aApPOHHbIM» — WK3-3a TOrO, YTO OH YCKOpAeT aAPOHbl, TO eCTb TAXENble 4YacTuubl,
cocToAwme U3 KBapKoB; «koanamaepom» (aHrn. collider — cmankusamesb) — 1U3-3a TOTO, YTO NYYKU
4aCTUL, YCKOPAKOTCA B NPOTUBOMOIOKHDBIX HAaMNpPaB/IEHMAX M CTANKMBAKOTCA B CNeLManbHbIX TOYKaX
CTO/IKHOBEHMUA.
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dokymentalka.ucoz.ru

QOKAWGULI|KI NCOS LA

CerogHA Mbl HaxoAMMCA Ha nopore BeANYAULLINX
OTKpbITU! HeKkoTopble HA3bIBAOT WUX «pa3ragKkomn
TalHbl TBOPLAY», HO YTO MMEHHO OyAeT OTKPbLITO,
NOKa He ACHO camuMm Y4Y€HbiM. Mbl e npocTo
nonbiTanncbe  0603HaYMTb  HanpaBAeHWUeE, no
KOTOpOMY MAYT MNOUCKW. HO M 3TO OKasanocb
3aZa4en CBEPXCNOXKHOW. Mbl, nogn B3pPOC/ble, HO
OANEKNE OT HayKM, 3HAEM O MPOCTEMLUIMX 3aKOHAX
MUPO3aaHNA He bonblie YeMm LLIKOJIbHUKK, cnasLine
3a NapToWn.

http://dokymentalka.ru/load/nauchnye/bratstvo kolca bols
hoj adronnyj kollajder 2010/10-1-0-2153
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Hawa BceneHHasa Tamut B cebe MHOXECTBO CEKPETOB,
O KOTOPbIX Mbl HEe 3Haem A0 cux nop. Ho ecTb yxe un
pa3ragaHHble. A KaKMe, BaM PaCcCKaXKyT U3BECTHble
noauv. Bnepsble mbl yBUANM, Kak Konnangep
BblpbIBAETCA C OpOMTLI 3eMIN, KaKME OH NPUHEC
OTKPbITMA, M 4YTO TENEPb HAaM OXKNAATb, Korga bbina
npobuta o6ono4ka 3emnun. Yennumamm npodeccopos,
Mbl CMOIM NPUNTU K UCTUHE K cobpaTb BCe YacTULbl
B O4HO uesoe.

http://dokpro.net/science/2741-strasti-po-chasticam.html
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COBETYEM NOCMOTPETb U MOYUTATD
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HACKOINbKO MATIA
W BEINKA
BCENEHHAR?

Mo3HaBaTeNbHbIN  PUABM  «XMMKMA  HaWwero Tena»
pPaCCKaXeT 3puTensam o caxape. [Monb3a u Bpea caxapa, a 'y
HEKOTOPbIX OH BbI3bIBAET LLENYI0 3aBUCUMOCTb U TAXKENbIE
6onesHn. Kak He cTaTb 3a/I0KHMKOM 3TOFO C/AafKoro
«HaApKOTUKa» n ybepeub cebs n 6GAU3KNX OT HEFATUBHOIO U
Pa3pyLNTEIbHOTO BAUAHMUA?

http://dokpro.net/human/2776-himiya-nashego-tela.html

[JOKyMeHTaNbHbIM PuAbM Bbiwen B 2 4vactax. Hawa
nnaHeta 3emns - BCEro /ilb MEeCYMHKA B HEOOBATHOM
BceneHHoOM. YuyeHble BCero mmpa CTPEMATCA MNOKOPUTb
KOCMUYECKNE  TOPU30OHTbI. HayyHaa  mbicib  TO
pacwmpaeTca A0 OeCKOHeYHOCTM, TO Cy)KaeTca Ao
pasmepa HaHo4YaCTULbl. 3pUTENAM NPeaCTOUT COBEPLUUTD
nyTewecTsme B MMKPOMMPBDI, YTOObI OTBETUTb HA FNABHbIN
Bonpoc "HacKkonbKO mana u BennKa Hawa BceneHHaa?"

http://dokpro.net/cosmos/1042-naskolko-mala-i-velika-
vselennaya-23-05-2014.html
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THE

STORY
oF G .
MATH

THE CODE

BpemAa oaHa M3 rnaBHbIX COCTABAAKOLWMX HAlen Xu3Hu. Ero
Henb3A NnOoTporaTtb, HO OHO onpeaenAer TeYeHue Hawen
XN3HU. Mbl HE MOXKEM ero KOHTPOAMpPOBaTb, HO OHO Bceraa
OEPKUT HAc B CBOUX «pyKax». OT Hero He ybexaTb, U €ro He
BEPHYTb. YenoBeK M3y4yaeT BpemMA Ha MPOTAXKEHUM MHOIMUX
BeKoB. KaK paHble nbiTaAnucb nMameputb Bpema? U Kak K
HEMY  OTHOCMIUCH? M3meHnnocb 1M OTHOLLUEHME
COBPEMEHHOrO Ye/10BEKA K 3TOM HEBUAUMOMN LEHHOCTU?

http://dokpro.net/science/2765-tanec-sekundy.html

Ynucna ABNAKOTCA BaXKHOM COCTaBAAIOLWEN MU3HU KaxKaoro
yenoseka. OHM CONPOBOXKAAOT HAC Be3ae, 4OMa, Ha paboTe.
MyTb u4Mcen Hayanca ewe C AOPEeBHUX BPEMEH U He
3aKaH4YMBaeTCcA No cel geHb. KTo 3HaeT, moxKeT bbITb YMcaa
HecnpocTa O6blNM NOC/MaHbl YEN0BEKY, MOMET OHM HecyT B
cebe KaKylo-TO BaXKHYHO MHPOopMaumnto? Bo3MOXKHO, ecnm mbl
noMmem WX npeaHasHayeHne, TO [ANA HAC OTKPOeTcH
MOHMMaHME 3aKOHOB, KOTOPbIM MOAYMHAETCA KU3Hb HALLEWN
nnaHeTbl. [JaBante nonpobyem MOHATb 3TOT HEU3BECTHbIN
Mmump!

http://dokpro.net/secret/2727-taynyy-kod-zhizni.html
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Kaszanocb 6bl, MmaTemaTuKa, O0Obl4HAsA Hayka, HO ee
BO3MOHOCTU MOUCTUHE be3rpaHun4Hbl. be3 matemaTukm Mbl
He cmornu 6bl IOrMYECKM MbICINTb, aHAM3NPOBATb U AenaTb
BbIBOAbI. B M3HM Ka)XAOro 4enoBeKa BCerga Hanagerca Ans
Hee mecTo. M 3TO Ham cymen nokasaTb uccaenoBaTenb JreL,
KOTOPbIN MOMOXWUA HAa4Yan0 HOBOMY BMAY HAYKU — STHUYECKOM
MaTemaTuKe. JrneLl, BO Bpemsa CBOMX nyTelecTsuin no Appuke
CAY4aMHO OOHapyXMa MaTeMaTUYECKME MHOMKECTBa, WU
npouie roBops, ¢paKranbl, KOTOPble HAXOAW/UCb B AOMax,
npeametax b6biTa, oaexae ApeBHUX naemeH. M 4yTto camoe
MHTEPEeCHOoe, OTKyAa AMKUM naemeHam Obino n3BecTtHo 06
3TOWM Hayke?

http://dokpro.net/science/2763-ron-eglesh-ob-afrikanskih-
fraktalah.html

MamaATb B XKM3HU KaXXAOro 4YeNoBeKa ABMAETCA, MOXanyw,
CaMbIM [NaBHbIM WHCTPyMeHTOM. be3 Hee He BO3MOXKeH
NONHOUEHHbIA  MbIC/IUTENbHbLIA MPOLLECC, TakK KaK OHa
coxpaHaeT B cebe 4yenoBEYECKUIM OMbIT, KOTOPbIM NOMOraeT
HaM NMPUHUMATb NpPaBU/bHble peweHna U BbiTb Pa3yMHbIM
4ye/IoBEKOM. Begb TO/IbKO Hannume pasyma, NOCTPOEHHOTO Ha
NamMATM, OT/IMYAEeT HaC OT XMBOTHbIX. TO/NIbKO MNaMATb
cnocobHa NoaapuTb YeN0BEKY BOCMOMMHAHMUA O MPOLLJIOM, U
NpPeAoCTaBAAET WaHC AyMaTb 0 byayLiem.

http://dokpro.net/human/2762-kuda-uhodit-pamyat.html
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XWBaAH
BCE/ICHHAR

Bcem M3BECTHO, YTO MWUP COCTOUT M3 AaTOMOB M MOJIEKYI.
3TM ABa NOHATUA ABNAKOTCA MNOBOAOM ANA NPOBeAeHUA
MacWwTabHbIX HayyHbIX uccnegoBaHuMn. CerogHs YyyeHble
M3y4alOT TEMHble MaTepUM C aHTUTPaABUTALMUOHHbBIMMU
CBOMCTBAMM, TaK Kak OHW BPOCAlOT BbI3OB HallEW NaaHeTe.
YenoBeK ropgutcA CBOMMM AOCTUXEeHMAMM B obnactu
HayKn, B OCBOEHMM KOCMOCa, nonetamu Ha JlyHy, HO Bce
3TO /Wb wan3ma. PeanbHOCTb TakoBa, YTO Ha
CEroAHAWHNN AOeHb 4YeNoBEeK W3y4ynn BCEro OKono 5
NPOLEHTOB MaTepun BceneHHoM, a ocTasnbHble 95 31O U
eCcTb TeEMHaa MaTepus, C HEU3BECTHOM HaM CTPYKTYpPOW u
cBOMCTBaMM. B npouecce M3yvyeHMs «TEMHOW MaTeEpPUU»,
y4Y€eHble NPULAN K Teopun 601bLIOro B3pbIBa.

http://dokpro.net/cosmos/2729-zagadki-temnoy-materii.html

Ewe c ApeBHUX BpemMeH YyesioBeKa MaHua Kocmoc. JTlrogam
BCEraa XoTesioCb 3HaTb, YTO HAXOAMUTCA MO TY CTOPOHY Heba.
Ectb 1M Tam KuM3HL? [lepBble 3anmMcM 0 Kocmoce 6biin
HaNAeHbl B Newlepax, Koraa eue B nepBobbITHbIe BpemMeHa
4YyeNoBeK Aenan 3apMCOBKM 3Be34, U MJIaHeT, YyTb MO3XKe
CTa/IN NOABNATLCA nepsble KapTbl. CerogHA BO3MOMKHOCTU
ONA OCBOEHMA KOCMOCA LWarHyinM Aaneko Bnepeg U C
KaXAblM AHEM TalH CTAaHOBUTCA BCe MeHblle. B apceHane y
ye/noBeKa NOABUAUCH TeNecKonbl, CTaHUMWM W 30HAbI, C
NOMOLLbIO KOTOpPbIX OTKpPbIBAOTCA HeBepoATHbIe
NepcneKkTUBbl N3y4EeHUA *KU3HM BO BceneHHoM.

http://dokpro.net/cosmos/2723-zhivaya-vselennaya.html
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BceneHHaAa 6e3rpaHMYHa M NONHA TalH, 3TO M3BECTHO
Karkgomy. Ho 3arnaHyTb B ee MUpP 1 NOHATb BCIO CTPYKTYpPY
yyeHble MbITAlOTCA YyXe MHorue rogpl. [locTpoeHune
BceneHHOM 3TO HEYTO 3arago4HOE W HEMNoHATHoe
4ye/NI0OBEYECKOMY pa3ymy, OHO He nogagaerca 0bbluHOMY
BoCcnpuATUIO. Yem Bonblue yyeHble yrnybaatoTca B NOUCKU
OTBETOB Ha CBOM BOMpOCbl, Tem 6o0/nblle OHU MMHU
3agatoTcs. Heobbl4aMHO WHTEPECHbIM MUP KBaHTOBOM
dU3NKKM NpeacTaB/ieH Ham B 3TOU JIEHTE.

http://dokpro.net/secret/2486-tayny-kvantovoy-fiziki.html

http://scienceblog.ru/tag/fotografii/
http://megaobzor.com/molekula-dnk-vektornyy-klipart---DNA-Strains-Vector-Clipart.html
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C-
%D0%A5%D0%B0%D0%BB%D0%B8%D0%BB%D0%B8, %D0%94%D0%B6%D0%B8%D0%BC
http://dok-film.net/2624-bbc-atom-bbc-atom-2007.html

http://www.ivi.ru/watch/41475/description
http://online-docfilm.com/other/science/681-dobro-pozhalovat-v-nanomir-nanotehnologii-vnutri-nas.html

http://documkino.ru/nanotehnologii-nevidimaya-revolyutsiya.html
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10.1. TONOBMH

fonosuH, KOpuin UBaHOBWY.

OcHoBbl HaHoTexHonorun / 0. W. TonosuH. - M. : MallMHOCTPOEHME,
2012. - 656 c.
AHHomauyuA: W3noxeHbl PU3UKO-XMMUYECKME OCHOBbI HAHOTEXHONOMUU.
OcobeHHOe BHMMaHWE yAeNeHo pasmepHbiIM 3dPeKTam pPas3/INYHOM
npuMpoabl M NyTAM WX MPAKTUYECKOrO WCMNO/Ib30BaHMUA B Pa3/INYHbIX
HAHOCTPYKTypax M u3genunax. PaccmoTpeHbl COBpPEMEHHblE MeToAbl
NONYYEHUA, WUCCNEA0BAHMA U oONpeaeNeHne CBOWMCTB HaHOMAaTepMaTos.
CuctematmMsnMpoBaHbl M OMWUCAHbl  OCHOBHbIE HAMpaB/IEHMA Pa3BUTUA
HAHOTEXHONOTMM N HAHOTEXHUKU: PU3NYECKOe HAHOMATEpPUANOBEAEHUNE U
HAaHOMEXAaHMKA, HAHO3NEKTPOHUKA U HaHobuoTexHonorun.  Hapsgy ¢
0bLWKMMMN NONOKEHMAMM NPUBEAEHO BONbLLOE YNCNO0 NPUMEPOB KOHKPETHbIX
pa3paboToK, A0BeAeHHbIX A0 NPOMbLIWNAEHHOIO MpPon3BoAcTBa. ABTOp
MCMONb30Bas KaK AuTepaTypHble, TaK M COOCTBEHHble pAaHHble. KHura
COAEPKUT ODOLIMPHbBIA CCbIJIOYHbIA annapaTt, BKAKYaWMi 3apybexHble u
OTEYECTBEHHbIE WCTOYHUKU. [ONA WMHXKEHEPHO-TEXHUYECKUX PABOTHUKOB,
OCBaMBaOWMX U UCNONb3YHOLWMX HAHOTEXHONOTMYECKME MPOLLECCHI, @ TaKXKe
MOMKeT ObITb NMosie3Ha CTyAeHTamM W acnmpaHTam, Cneumannsnpyrowmmca B
3TOM obnacTu.
Vimetomcs aK3emnaapsl 8 omoenax:
H.ab6. YeTtaesa 183,
4/32 (53a), K.Mapkca 31/7
4/33 (7 3a), 6.KpacHaa 55
4/34 (3 3a), Tonctoro 15



HAHOTEXHONOruu
B 3JNIEKTPOHUKE

HaHoTexHOnormn B anekTpoHuke / nopg pea. 0. A. YanabirmHa. - M. :

TexHocdepa
Bbin. 2. - 2013. - 688 c. - (Mup 31eKTPOHUKN).
AHHOmauyuAa: HactoAwee u3gaHMe -  BTOPOM  BbIMNYCK  KHUMM

«HaHOTEXHONIOTMN B 3NEKTPOHUKE», BblleALlEN HECKONbKO NeT Hasaa.
Ka)kaylo n3 4acterl KHUIMM npeactaBAseT rpynna aBTOPOB, aAKTMBHO
Pa3BUBAKOLLNX AQHHOE HanpaBaeHune B HauynoHanbHoOM
nccneposaTtesibCkom  yHusepcutete «MUMITr. Konnektus aBTOpPOB
CTapaaca OCyWeCTBUTb YaCTUYHYKD MNPEeMCTBEHHOCTb MaTepuana,
coAaep)Kaweroca B MNepBOM  BbINYCKE, OAHAKO CTPYKTypa KHUIU
CYLLECTBEHHO M3MEHWNACh: TPYNMUPOBKA CTaTeM MO YC/IOBHbIM pa3genam
(TeopeTUKo-aKCNepuUMeHTanbHble  paboTbl, MeToAbl  UCCAea0BaHUN,
TeXHONormn, NPnbopbl N YCTPOMUCTBA) NpeacTaBaseTca bonee NnpaBUIbHOM
C TOYKM 3peHMA NoHMMaHMA obuwero HanpasneHua pabotr B MUIT.
Kaxkpaa mn3 pabot npeactaBnAaeTr coboM 3aKOHYEHHbIM Hay4YHbIA TPyA,
ob63opHOro wmnm obobuwatolero xapaktepa, AnMbo ABASETCA YacTbio
OPUTMHANbHbIX UCCNea0BaHUMN, NONYYEHHbIX B nocneaHune 3-5 net. KHura
npeacTaBnAeT MHTepec AnA CheumMannuctoB, acNUPaAHTOB W CTYAEHTOB,
paboTatoumnx B 06,1aCTM HAHOTEXHONOTUM U CMEXKHbIX 0bnacTax.
Vimetromcs aK3emnaapel 8 omoenax:

H.ab6, YeTaeBa 18a

4/32 (53a), K.Mapkca 31/7

4.36,(2-a 3a), Yetaesa,17



HesonuH, Bnagnmup Knpmnnnosnu.

KBaHTOBaa ¢um3mMka M HaHoTexHosnormm=Quantum  Physics and
Nanotechnology (Ha pycckom u aHrauniickom ssbike) / B. K. HeBonuH. - 2-e
nsga., ucnp. n gon. - M. : TexHocdepa, 2013. - 128 c.

AHHOMQAYUA: JKCnepMMeHTa/ibHble nccnenoBaHmA NHPUHNTHOTO
(HeorpaHuMyeHHoro xoTs 6bl B OAHOM HanpaBAEeHUWN) ABUXKEHUSA KBAHTOBbIX
4acTUL, C NPUMEHEHNEM 30HA0BbIX HAHOTEXHONOMUI MOKA3a/N, YTO HYXKHO
bonee nNpuCTanbHO MNOCMOTPETb HA MNpeXxHue npeacTaBaeHna o6 wmx
ABUXKEHUN. A MMEHHO, HapAdy C K/IAaCCMYECKON KUHETUYECKOW 3Hepruemn
YacCTMLbl NePEeHOCAT SHEPru0 KBAHTOBOW HE/IOKA/ZIbHOCTU ABUMXKEHUS, MHAYe
roBopA, Y4acTBYHOT OAHOBPEMEHHO B [ABYX ABUKeHUAX. KBaHTOBaAd
COCTaBNAKOWAA 3HEPrnn ABUMKEHUA MOXKEeT OblTb B HEKOTOPbIX Cay4anx
3HaunTenbHoWn. Ha  ocHoBe  3TOro  fAB/MEHMA  NpeAcKasaHo MU
SKCNEPUMEHTA/IbHO [O0KA3aHO HEeCKO/IbKO HOoBbIX 3¢dekToB. WcnbiTaH
NPOTOTMN XONOAUIBHOIO YCTPOMCTBA, paboTatowero Ha 3addeKTe nepeHoca
KBAaHTOBOW COCTAB/AOWEN SHEPIrUU ABUKEHUA. WM3paHMe npeaHasHa4vyeHo
ANA CTYAEHTOB, WM3y4YalWMX KBAHTOBYD MEXaHMKY, ANA acClUpPaHTOB U
MONOAbBIX HAaYYHbIX COTPYAHUKOB, U3Y4YaBLUMX PaHEE KBAaHTOBYI MEXaHWUKY U
paboTarowmnx B 061aCTU HAHOTEXHONOTUMN, CTPEMALLUXCA OTKPbITb HOBbIE
3pdeKTbl M €O34aTb YHWUKA/bHbie ycTpomcTBa. KHMra HaneyataHa Ha
PYCCKOM WM aHI/IMIACKOM fA3bIKaX.

Vimeromcsa sK3emnaapel 8 omoenax:

H.ab6, YeTtaesa 18a

u/32 (53a), K.Mapkca 31/7 u/34 (3 3a), Tonctoro 15

4.36(2-a 31), Yeraena,17



Monos, Anekcanap Muxannosuu.
70? BblumMcanTenbHble HaHOTEXHONOMMU : yyeb. nocobue ana crya. sysos / A.
: b‘ “‘E”;_}é’q‘am’ﬁ H. Monos. - M. : KHOPYC, 2014. - 312 c. - (bakanaspwuar). - ISBN 978-5-406-
T 00560-6 : 540.00 p.

e AHHomayuA: TOCBALLEHO BbIYMCANTENBHBIM acreKTam, BO3HUKAOLWMM Npwu
CO34aHUM YCTPOMCTB HaHopa3smepos. [lpeacTtaBieHbl MHOromacwTabHble
MOAENN ANA ONUCAaHUA CUCTEM 4YacTUL, OT KBAHTOBOFO YPOBHA A0
MOAENNPOBAHMA  MONEKYNAPHOM  AWNHAMWUKU U CNJIOWHOW  Cpeapbl.
MpnBOAATCA OCHOBHbIE METOAbI, MONOMKEHHbIE B OCHOBY CYLUECTBYHOLINX B
MUPE COBPEMEHHDbIX NAaKETOB NPOrpaMmm AN U3YY4EHUA U NMPOEKTUPOBAHMUA
HaHocucTeM. YuyebHoe nocobue co3gaHo B y4ebHO-Hay4YHOW CTyAEHYECKOM
nabopatopumn INTEL ¢dakynbteta BMK MIY 1 nogaeprkaHo Kopnopauuen
INTEL. CooTBeTcTBYET depnepanbHOMy rocygapcCrseHHoOMY
obpasoBaTenbHOMY CTaHAPATY BbicWero NnpodeccmoHaibHOro obpasoBaHms
TPETbEro MOKOAeHMA. [ONna CTYAEHTOB CTapLMX KypCOB M aCNUPaHTOB,
CNeuVanmn3npyoLmMxcs Ha KOMMNbIOTEPHOM MOAENNPOBAHMN HAHOCUCTEM.
metomcsa aK3emnaapsl 8 omoenax:

H.ab6, YeTtaesa 18a
4/32 (534), K.MapkKca
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Cokonos, Amntpuit KOpbesuny.

HeobbluHble nsobpetenua. OT BceneHHon ao atoma / [. 0. Cokonos. -
M. : TexHocdepa, 2013. - 144 c. - ISBN 978-5-94836-358-5 : 480.70 p.
AHHOMauyuA: B 3TOM KHUTe rTOBOPUTCA O TOM, YTO OKPYMKAOWMN HAC MUP
co3gaH 6Gnarogaps wu3obpeTaTeNbCKOM  AeATENbHOCTU NPUMPOAbl U
yenoseka. Kocmoc, 3emna u cama Ku3Hb, MHOrnme npousseneHuA
NINTEPaTypbl,  KMBOMUCK, My3blKW U  KMHemaTorpada, cnocobol
pa3peLlleHna KPUTUYECKUX CUTYAL MM - BCE 3TO MOXHO PAacCMATPUBaTb, Kak
n3obpeteHnA. ABTOP MOKA3bIBAET CXOXKECTb MHOMUX XYAOXECTBEHHbIX W
nsobpetaTeNibCKUX MeToAMK. B  KHMre pacckasaHO O  BEJIMKUX
nyTelweCcTBEHHMKAX, KOTOpble M CTanuM BeAuKumM 6HnarogapAa CcBOUM
nsobpetatenbCkMm cnocobHoctam. KHura ocHoBaHa Ha 25-TM neTHeMu
pabote aBTopa B 006/1aCTM CO34aHMA W 3aALWMUTbl UHTENNIEKTYa/IbHOM
COBCTBEHHOCTU, @ TAKMKe HA NeKuuAX U CeMUHapax ANA LKOAbHWUKOB,
CTYAEHTOB, M3006peTaTenei, NaTeHTHbIX PabOTHUKOB, pyKoBoAUTENEN W
YNHOBHWKOB. KHuMra moxetr OblTb nonesHa CTyAeHTam BY30B M
LWKO/IbHUKaM CTapLUMX K/1IAaCCOB A/11 CAMOCTOATE/IbHOIO M3y4YeHUs OCHOB
n3obpetaTeNnbCKoM AEATENbHOCTU, A TaKKe MOMKeT 3aumHTepecoBaTb
LWMPOKKUIM KPYr YMTaTenem ¢ HeCTaHAapPTHbIM MbiwneHneMm. OHa NOKaXerT,
4yTO M306peTaTeNnbCTBO AOCTYNHO MHOTMMM. B npuaoxeHusax npuseneHsbl
YHUBepCanbHble WabnoHbl ANA CaMOCTOATENIbHOM NOATOTOBKM 3aABOK Ha
n3obpeteHus.

Mmeromca aKk3emnasapel 8 omoenax:

H.ab6, YeTtaesa 18a
u/33 (7 3n), 6.KpacHas 55
4.36 (2-a 3a), YeTaesa,17
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NEPEAAYA

W PACNPEAAENEHUE
ANEKTPUYECKOM
JHEPTUM =z

YMEANOE NOCOLME

[epacumeHKo, Anekcen Anekceesuu.

Mepepaya n pacnpeneneHme 3/1eKTPUYECKON 3Hepruun : yyeb.
nocobue ans crya. sysos / A. A. TepacumeHko, B. T. deauH. - 3-e u3g,,
nepepab. - M. : KHOPYC, 2012. - 648 c. - (Ansa 6akanaBpos). - ISBN 978-5-
406-00284-1 : 600.00 p., 600.00 p.

YK 621.316

AHHOTauuA: PaccmoTpeHbl OCHOBbI TEOPUMU, MPUHUMMNbI NOCTPOEHUA W
bYHKLMOHUPOBAHMA CUCTEM Mepesayn U pacnpeneneHna 3N1eKTpu4eckomn
SHEeprum, BapMaHTbl pacyeTa U aHaan3a NapameTpoB M pabounx pexmmos
SNEKTPUYECKUX CETEN UHXKEHEPHbIMM U  YUCNEHHBIMW  METOAAMM,
peannsyembiMmn Ha IBM. lNMpueeaeHbl XapaKTEPUCTUKN MHOTOPEKMMHOCTU
M MeToAbl pacyeTa nMoTepb 3/IeKTPO3Hepruu. [loKasaHbl MNPUHUMNDI
NOCTPOEHMUA, onTUMM3aALUN NPOEKTHbIX peLleHmnn, aHaun3a
9KCNNYATAaUMOHHbIX pPEXMMOB W ynpasaeHna umu. [aHbl npumepsbl
PEeleHna 3SHepreTMYecKkMx 3afady C noAapobHbIMM noACHEeHuAMMU. B
NPUIOXKEHMN NpeacTaB/ieHbl CNPaBOYHbIe MaTepuanbl, Heobxoanmble ana
peweHna 3agady. [Ona 6akanaBpoB YKPYMHEHHOM Tpynnbl HanpaBaeHUN
NOArOTOBKM  «JHepreTvKka, JSHepreTMyeckoe  MAWMHOCTPOEHME WU
SNEeKTPOTEXHUKa». MoxeT ObiTb  MCNONb30BAaHO  MArnCTpaHTamm,
aCNMPAHTAMU U MHXKXEHEPAMM 3N1EeKTPOIHEpPreTnyeckoro npoduna.
NmeroTca ak3emnaapbl B OTAeNaX:

H.ab, YeTtaesa 18a
u/31 (1 3a), K.Mapkca 10
4/34 (3 34), Tonctoro 15



7.©. SHCTPHUKWA
T.T. TACAHTALXMWEB
B.C. KOXWYEHKOB

SHEPTET MKA

[MPOM3BOACTBO TEN/IOBOW U 3NEKTPUHECKOH SHeprum]

BoicTpuukum, leHHagnun Gegoposuny.

Obuwaa sHepretTuka (Mpown3BoacTBO TEN/OBOM W
SNEKTPUYECKOM 3Hepruun) : y4ebHuk ana crya. sysos / I O.
Boictpuukun, I. I TacaHraHgxues, B. C. KonyeHKoB. - 2-e
nusa., ctep. - M. : KHOPYC, 2014. - 408 c.

YK 620.9(075)

AHHomayuA: Copep*KUT cBeaeHnA O HEeBO30OHOBAAEMbIX U
BO30OHOBAEMbIX SHepreTUYeckux pecypcax, nx
XapaKTePUCTUKN,  OCHOBbl  TEMNNIOTEXHUKU,  MONOMKEHMUS
TEXHUYECKON TEePMOAMHAMUKM U OCHOBbI TensoobmeHa.
MpuBeaeHbl cxembl U TEXHONOTMYECKME MpPOoLEeCcChbl TEMI0BbIX
SNEKTPUYECKUX CTAHLUWUM, Tra3oTypbuHHbIX YycTaHoOBOK, A3C,
TMAPABANYECKMX U BETPOBbLIX INEKTPUYECKUX  CTaHLUN.
MpeactaBneHbl MNpUHUMNAbI PaboTbl OCHOBHOMO TEMA0BOrO
obopygoBaHna TIC: napoBble W BOAOrPENHbIE KOT/bI,
napoBble TypbuHbI, 06opyaoBaHNE CUCTEM TEn/IOCHabXKeHus;
HarHeTaTeNbHble MaLLUHBI. PaccmoTpeHo OCHOBHOE
3NeKTpoobopyaoBaHNE  3HEProCUCTEMbI:  3NEKTpUYeckue
reHepatopbl - Typbo- UM rupporeHepaTopbl, CUNOBbLIE
TpaHchopmaTopbl, BO3AyWHble U  KabenbHble  INHUK
aneKkTponepesaum, nx KOHCTPYKTUBHbIE 3N1EMEHTDI.
CooTtBeTcTBYET depepanbHOMy rocyaapcTBeHHOMY
obpasoBaTeNIbHOMY CTaHAAPTY BbiCLEro NpodeccMoHanbHOro
0bpa3oBaHNA TPETbEro MOKO/EHMUS. Ona  cTyaeHToB
3N1eKTPOTEXHUYECKUX n 3NEKTPO3HEPreTUYeCcKmXx
cneumnanbHocten By30B. MoXKeT ObiTb noneseH y4vawMMmcs
TEXHWKYMOB COOTBETCTBYHOLIMX CMeuManbHOCTEN, a TaKxKe
paboTHMKAM 3HepreTMYeckom OTpPacAn M MNPOMbILIEHHbIX
npeanpuATUNA.

Vmeromca sK3emnaapel 8 omoenax:

H.ab, Yetaesa 18a

u/34 (3 3a), Tonctoro 15



LeHk, CeaTocnas Otennosunu.

JHepreTMyeckme WCTOYHMKU U pecypcbl
6113Koro 6yayuwero [TekcT] : Hay4HO-
npoussoacTBeHHoe (npakTtudyeckoe) msaaHune / C.O.
[eHK. - Mepmb : U3paTenockmin gom "lMpecctanm”,
2007. - 324 c. - ISBN 5-98975-115-X : 120.00 p.

YOK

620.9

662.6/.9

NmetoTcs aK3emnaapbl B oTAeNax:
H.ab, YeTtaesa 18a



be3pykux, I1. T1.

BeTposHepretTmka : cOpaBo4YHOE U MeToAUYEeCKoe
nocobue / . M. be3pykux. - M. : IHeprua, 2010. - 320 c.
YK 621.548
AHHOmauyuA: B KHWUre pPacCMOTPEHO COBpPeMeHHOe COCTOoAHue
BETPOIHEPreTUKN MUpa, AMHAMUKA U NepCneKkTUBbl ee Pa3BUTUA.
N3n0XKeHbl TeopeTnyeckme OCHOBbI BETPO3HEpPreTUKN. NpuseneHsl
OCHOBHble 0CObeHHOCTU pexxmmoB paboTbl BOY n B3C. MNpuBegeHsbl
OMUCAHMUA KOHCTPYKUUM Pa3NMYHbIX TUNOB BIY M cxembl r1aBHbIX
coeanHeHnt B3Y n B3C. JaHbl TEKyLWNE U NEPCNEKTUBHbIE OLEHKMU
yAENbHOMN CTOMMOCTH YCTaHOB/NIEHHOM MOLLHOCTH 7
BblpabaTbiBaEMOWN 3NEKTPUYECKON SHEPTUU U UX 3aBUCMMOCTb OT
pa3nnyHbIX PpakTopos. NoapobHO NpoaHaNM3NpPOBaHbI N OLEHEHDI
BMAbl BO3aencTBnAa BIY Ha cpeay o6uTaHMA 4YenoBeka, no
CPAaBHEHUID C  3/IEKTPOCTAHUMAMM  Ha  Pa3NINYHbIX  BUAAX
opraHuyeckoro tonauea. [aHbl OTBETbl Ha 4YacTO BO3HMKalWMe
BOMPOCbI MO pPas/IMYHbIM pasgenam BeTPOIHepreTuku. B KHure
coaepXmtca 6OONbWION CNPaBOYHbIA  MaTepuan Mo TeXHWUKO-
3KOHOMMYECKMM XapPaKTEPUCTUKAM COBPEMEHHbIX BIY manon wu
60nbWON MOLLHOCTU.  KHMra paccymTaHa Ha LWUPOKUN  Kpyr
YyuTaTeNien OT CEeNbCKUX INEKTPUKOB A0 IKOHOMUCTOB M 3KO/OrOB,
npoekTmnposwmkos BIC.
Vmetomcsa aK3emnaapel 8 omoenax:
H.ab6, YeTtaesa 18a
4/31 (1 34), K.Mapkca 10
u/34 (3 3a), Tonctoro 15
4.36,(2-a 34), YetaeBa,17
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