[Tpon3BOACTBO CBETOMUOOHAIX JIaMIl, KOHEYHO, He MOXKEeT OBITh OCYIIIECTBIIEHO B COOTBETCTBUU C
MeTofaMu, IPUMEHSIEMBIMUA B PeabHOCTH, 3TO CIIMIIKOM CJIOXKHO. brarogaps cucteMe MOXKHO
C3KOHOMHUTb MHOXKECTBO MEJIKUX feTaliel, 4To saBysgeTcs 0ombimuM yooO0cTBoM ans Ankai. Camoe
TJIaBHOE - 9TO 3JIEKTpHUYecKas JeTasid, KOTOPhle MOTYT 3aMEHUTh OPUTHUHAIbHYI0 MUKPOCXEMY
CBETOOUOMHOM JTaMITbl. OTOT YHUII 0YEHD CJI0KEH B U3TOTOBJIEHNU. B OOBIYHBIX YCIIOBUAX YUII COCTOUT
13 30JI0THIX KOHTAKTHBIX MI0IIaA0K, P-momtocoB, N-momtocoB, PN-epexofoB ¥ 3afHUAX CII0EB 30JI0Ta.
[Tnactuna npepncTasaseT co0oit KomOuHaIuoo PN-371eMEHTOB, COCTOSIIYIO U3 IOJTyITPOBOAHUKOBBIX
3JIEMEHTOB C P-C710eM ¥ MOJIyIIpOBOOHUKOBBIX 371EMEHTOB C N-C10eM, KOTOphIe MEPErPyINUPOBaHbL U
00BbeIMHEHBI IBUKEHUEM 3JIeKTPOHOB. IMEHHO 3TO H3MEeHeHHe II03BOJISIeT IIJIaCTHHE HaXOIUThLCS B
OTHOCHUTEJIbHO CTaOMUIIBHOM COCTOSTHMY. KOTrfla mjacTuHa IPUKIIaEIBAETCS C ONpPeneIeHHbIM
HalpsXKeHWeM K NPSIMOMY 3JIEKTPOAY, OTBEPCTHUS B IPsIMo 061acTul P 6ymyT HETIPepPHIBHO
mepeMeniaThcst B 001acTh N, a 31eKTpoHs! B o0nacTu N OynoyT nmepemMeniaTscst B 00macTs P
OTHOCUTENIbHO OTBEPCTUH. B TO BpeMs KaK 371€KTPOHH U IHIPKYU ABUKYTCS OTHOCUTENBHO OPYT OPYTa,
37IEKTPOHHI ¥ IBIPKU B3aUMOJIENCTBYIOT IPYT C OPYroM, Bo30yxkaas (GOTOHB U TeHEePUPYsT CBETOBYIO
sHepruio. [TocnyiaiTe, BBl 3HaeTe Kaxkgoe CJI0BO, HO He 3HaeTe, 0 Y4eM IT'OBOPHUTE, KOTa COCTaBIIsieTe
ero BmecTe. Ecnu 3T0 3TO IelCTBUTENBHO CAEIaHO B COOTBETCTBUHU C PealbHOCTHI0, 1 Kail mpocTo
IIPOKUBET Te AHH, KOTTla He CMOXKET BUAETh CBOUX IasblieB. Kakue namMnbl 0H OGyfeT UCI0JIb30BaTh?K
CYaCThIO, C TIOMOIIIBIO 9TOW CUCTEMBI YHUBEPCAIbHEIE NETalli, TaKue KaK 3JIeKTPUYECKHUE, MOTYT ObITh
npeoOpa3oBaHbl B MUKPOCXeMHI. UTO KacaeTcst APyrux OPeKeToB, TO C CepeOpsIHbIM KileeM, 30JI0TOH
IIPOBOJIOKOM ¥ CMOJIOH U T.N., C HUMH JIETKO oOpamaThcsi. M3muIiHe TOBOPUTH, YTO TaK Ha3bIBAEMBIH
cepeOPSTHBIN KJTeH Ha CaMOM [iejie sIBIIsieTCs OeJIbIM KjieeM, KOTOPBIM UI'PaeT PoJib MPOBOOHUKA U
CKPETISIONIEro BEeIecTBa. B 0CHOBHOM ero 3aMeHSIOT CepeOpsTHBIM IIOPOIITKOM, CMOJION U
pasbaBuTtesieM. Eciu UCIIONb3yeTCS CMOJIa, TO €6 MOXKHO U3TOTOBUTH U3 IIJTACTHKA U PE3UHEL. B ueM
npuHUKn? ¢ He 3HaI0, BO BCIKOM Clly4ae, CHCTeMa YTBepXKaaeT, YTO MOXKeT. JIerkKo cKa3aTh, 4YTO B
cepebOpsTHOM TIOPOILIKe B yOexwulle ecTh cepedpo, Kak cepebpsHoe, Tak u 30710Toe. Ha paHHel cTaguu
co37aHus yOexkulla 9TH BeITH

Oecrione3ntiit. He coBceM Oecrone3noe, HO ¥ He MOe3H0e. ITO TIIYII0e U TPOMO3AK0e 000pynoBaHUE
BCE PaBHO He HyXKIaeTcsd B TaKUX AeIMKATHHIX Belllax, I03TOMY AparoleHHble MeTall/Ibl, TaKue Kak
30JI0TO U cepebdpo, KOTOphIe OBUIN HaleHHE B IPOIeCCe MOBTOPHEIX TOMCKOB, OBIIIM OCTABJICHEI, U UX
BITOJTHE MOXKHO MCIIOJIb30BaTh. Ha IaHHBEIM MOMEHT. PacTBOPUTEINIb MOXKET OLITh IIOJTHOCTHIO YAAJEH, U
CHCTeMa, eCTECTBEHHO, CTIOCOOHa ITepeMelInBaTh BCe BUbl MaTEPUasoB, TO3TOMY OECIIOKOUTLCS He O
yeM. [TocnegHss aMOKCHOHAsA CMOJia COCTOUT U3 ABYX KiieeB. Cpenu HUX, OCHOBHBIM BEIECTBOM, B
COCTaB KOTOPOT'0 BXOAUT SMOKCUAHASA CMOJIa, SBIISETCS Kilei, IeHOTacuTesb, TEPMOCTOMKHUM areHT 1
pa3baBuTENb; ATEHT IPYIIH B - 9T0 OTBEPAUTENb, KOTOPHIM COCTOUT U3 KHUCIIOTHI, Pa3feuTeIbHOT0
areHTa u yckopurensd. [Ipoie roBops, Kaxylascs IPOCTOM CMOJia Ha CaMOM fieJie IBIIIETCS CaMOu
CJI0KHOI, TJTaBHEIM 00pa3oM IIOTOMY, YTO CYIIECTBYeT CIMIIKOM MHOTO BHIOB MaTEPHAJIOB U
MHO2KECTBO BCIIOMOTATEIbHEIX BEIIeCTB. HUKOTJa O TAKOM He CJIBIIaa. YA00CTBO CUCTEMEI
3aK/II0YaeTCs B TOM, UTO MHOTHE BCIIOMOTaTeNlbHbIE MaTepHasibl MOXKHO CTUPaTh HEIIOCPEOCTBEHHO.
[Tpu Hanmuuuy 6a30BLIX MaTepHUaaoB COOPKY ¥ TEPMOIIIaBIeHNe MOXKHO ITPOU3BOAUTh U3 BO3AYXa,
WCKJII04Yasi MHOTHE IIPOLiecCHl, 4To fenaeT Ankai HamHoro ymobHee. OfHAKO, YUUTHIBAsi 0COOEHHOCTH
COCTaBa CBETOOMOOB U IPYTUX KOMIIOHEHTOB, HEOOXOAMMO UCIIOIb30BaTh MHOXKECTBO
37IeKTPUYECKUX fieTasieii. briyio yOpaHo MHOTO pa30UTHIX TaMIl. B pe3ynbTaTe 3a OAMH IPOX0 OBII0
M3TOTOBJIEHO BCETO IATH KOMIIJIEKTOB CBETOBHIX TTaHeNlel. B roCTHHOM [onXKHa ObITh TpyIa, KoTopas
CBsi3aHa C MOBCEIHEBHOW XKU3HBIO. Ec/iu coBceM He OyHeT CBeTa, 9TOT NeHb BCe PABHO MOXKHO
IpONyCTUTh.ECTh TakXKe rpylna Ay pecTopaHa, rpylna Ajisd IpoxXofa, IpyIna A1 TPEHUPOBOYHOT 0
3asa u rpynna gis nudra. YTo KacaeTcs X0JIOOUTIbHOM KaMephl, y4e0HO0# KOMHATH, KOMHATa
BeIllaHUA U T.[., 9TO epyHAa. OTO MOMeIeHNsI, KOTOPhie He SBISAI0TCSA BaXKHBIMU UM He HYXKOAKTCS B
ocBellleHuY. Korga naMi HeOCTATOYHO, UX CTATyC MOXKHO TOJIbKO IIOHU3UTH, a 3aTeM U BOBCE
yOpaTh. ITO Takxke Oecrone3Hbd BEIOOD. [laxke HEIHEIIHUX MISITU KOMITJIEKTOB CBETOBBIX ITaHE e Ha



CaMOM [ejie HeJOCTAaTO4YHO

. B TakoM OTHOCHTENbHO OOJIBIIIOM ITOMEIEHNH, KaK T'OCTHHAS, CBETOBHIE ITAHEJIM MOTYT OCBEIaTh
TOJIBKO YaCTh I'OCTHHOM. YTO KacaeTcs CIIalbHU, TO 3TO COBepIleHHO Oecrnone3Ho.K cyacTeio,
CITaJIbHSA B OCHOBHOM MCIIONTB3YETCA OJIA CHA, JdaXKe €CJIX BBl BREITIOJTHAETE IIOPYYE€HN A, BBl MOXKETE
IIOBO3UTHCS C BHIKJIIOUEHHBIM CBETOM, TaK 4TO 9TO He Oosbinag nmpobneMa. [loMrMo naMmil, eCTh MHOTO
OPYTUX IOBPEXIEHHLIX IIpefMeTOB.BaxHEle Bell[y, TaKie KakK IIaXThl U BOLOOYUCTUTEIH, TOIKHEL
OBITH OOIOJIHEHHE. M TONBKO IIPU HaTUYUM JOCTATOYHOTO KOJIMYECTBA MaTepHuaioB MOXKHO
M3TOTOBUTD NOMOIHUTENIbHOE 060pynoBaHue. [lepBoOHaYaNbHO, BKIIIOYas 31eKTPUYECKUe ieTalld, ero
MOXKHO OBIJIO TIOJTYYUTh TOJIBKO ITyTEM pa300pKHU 37IeKTPONPUO0POB, HO IOCKOIBKY Ankai OTKphIia
OOBIYHYIO MAaCTEPCKYI0, TPOU3BOACTBEHHAS IMHUS BHYTPU TaKXkKe MOXKET HCII0Ih30BaThCS AT
IIPOM3BOJICTBA JIEKTPUYECKUX fleTanell. MaTepuasbl Toxe 6ojee CI0XKHBIE, HO TAKOTO PEIKOT0
MaTepuasa HeT, I03ToMy AHKail MOXKeT chenaTh ero caM. IIpocTo ceftyac moTpebHOCTH PHUIOTA B
MaTepuasiax CTaHOBUTCS BCE BHIIIE U BHIIIE, U OH HE JXKeJlaeT UCII0/Ih30BaTh MaTepUalbl AJIs
M3TOTOBJIEHUS 3JIEKTPUUECKUX feTanel. Ecu TonbKo He clioMaeTcs KaKoe-TO BaKHOe 060pynoBaHue
1 He OyOgeT JOCTaTOYHO MaTepuasioB IJis 3aMeHbI, OH IIPEANoYTeT CHAeNiaTh 3TO CaM. JJeKTPUIeCKUe
neTanu.B IpOTUBHOM Clly4dae 3TO MOXKHO CTepIeTh, a CHUKeHUe KaueCTBa XXU3HU HOCUT BPEMEHHBIN
xapakTep. Ha 3To HUKTO He XKajyeTcs. B KOHIle KOHIIOB, 9T0 G0oJbIIas yada - KMETh BO3MOXKHOCTb
X0poIIo KUTh. HUKTO He 3HaeT, 4To AHKal AOJIKEH rapaHTUPOBaTh Ka4yeCTBO UX XKU3HU. HE0X0THO
TIOTIOJTHSS 3aIlachl Ba2KHOTO 000pyIOBaHUS B IPUI0TEe, AHKal momobpar MHOTO MaTepUaos,
TIIATEJIbHO IIPOBEPUII BCce 000PyAOBaHNE U OTPEMOHTHPOBAJI TO, KOTOPOE YKe He OBIJI0 CIIUIIKOM
IONTOBeYHBEIM.JTa paboTa B OOMHOUYKY 3TO 3aHSJIO ¥ Hero TpH AHA.K cuacThio, IepBas mapTus
000pynoBaHMs BOBPEMS BHIILIIIA U3 CTPOSI, TAK YTO OH Cpa3y 00HaAPYKUJ IP0o6IeMy C COTHEYHOU
mamnon. CamMble paHHUE COJIHEYHEIE JIaMITHI IIOSIBUJIUCH JIUIIL Ha HEKOTOPOE BpeMs II03XKe, YeM
OOBIYHBIE JTAMITH], HO PA3HUIlA B TOM, YTO COJTHEYHHIE JTaMIThl Pa00Tal0T Ha MOTHYI0 MOIIHOCTE IIOYTH
24 4Jaca B CyTKH, II09TOMY U3HOC ellle Oomnbiie. Ecnu

HCKYCCTBEHHBIN MHTEIIJIEKT ellle He IIPOBEPHUII 3TO, HO, TI0 OIIeHKAM, B TeYeHue HefeNu 00JIbInoe
KOJIMYECTBO COJTHEYHHIX JIaMIT OyIeT MoBpexkaeHo Hampsamy. Torga 9To OyoeT edCTBUTEIBHO
007e3HeHHO U HAIPSMYIO MTOBIUSET Ha POCT ypoxKasi. Tenepsb s MOTy HaBepCTaTh YIYIIEHHOE,
Ormaromaps mepBoy IapTUU CIIOMaHHOT0 060pynoBaHus. [Tociie TOro, Kak BCe 3TH IP00IeMbl ObLIIN
ycTpaHeHtsl, AH Kall BepHYJICSt Ha MSATHIM TOA3€MHbIM YPOBEHD U TPOMOIKUI PHITh TYHHEIH. ['0BOPSAT,
4yTO paboTa M0 PHITHIO TYHHEIEH MOXKeT ObITh OBICTPOM MU HET, HO 3TO He TaK YK U Me[JIeHHO.
[TpocTo 3TO OTHUMAET y HET'0 MHOT'0 9Hepruu. Korga memo moxomuT 0o Gu3ndeckoi yCTaroCTH, 3TO
IEeNCTBUTEILHO He UMeeT 3HaueHus. [IpoaBurasch B CpelHeM Ha OBECTH-TPUCTA METPOB B [I€Hb,
AHKail TpeoioieBaeT HEeCKOIbKO KMIIOMETPOB B BCEr0 OJUH MECSII, HO 10 cpaBHEeHHI0 co 100-
KHJIOMETPOBLIM IIJIAHOM BCe ellle eCTh O0IbIN0N pa3phiB. Ho Ha JaHHBEIA MOMEHT, HOJIXKHO OBITE,
IOCTATOYHO IOCTPOUTH MOAbeMHYI0 maTdopmy. Ax Kail paHee 3amaBajiCsi BOIPOCOM, CTOUT JIH
CTPOUTH MOOBEMHYIO TIATHOPMY CIIEIMaIbHO A7 TPAHCIIOPTUPOBKY TPAHCIOPTHRIX CPeACTB. [0
3TOTO TPAHCIIOPTHBIE CPENCTBA XPAHUIIUCh B rapake, Ha caMoM fefie, OBIJI0 0YeHb YI0OHO 3aXOOUTh U
OJIHAKO I0TpeboBasoCch HEMAO YCUIHHM, YTOOR BHIBECTH TOIBKO YTO U3TOTOBIIEHHBIM aBTOMOOUIb Ha
PHIHOK. EMy [lake MPUIIIOCH OTKPHITH CIIeNMaIbHEIN ITPOX0], & 3aTEM CIIeI[Mai3UpPOBaTh OOJIbIION
mudT, 4TOOH 0CBOOOOUTH PYPrOH C 37TEKTPOIPUBOAOM. DYPToH C 3MEKTPOIPUBOMIOM - 9TO BCETO JIUIIIDb
CaMBIF HU3KUYU YPOBEHb CPEeM BCEX CUCTEMHBIX TPAHCIIOPTHHIX cpencTB. OH TaKXKe CaMbIi
MaJIeHbKHMH ¥ JIETKUH 110 BeCy, T03TOMY ero, eCTeCTBEHHO, JIETKO TPAHCIIOPTHUPOBaTh. Takoi crrocod
BPEMEHHOTO pa3MellleHus TpakKTuYecky He paboTraeT. Ho 4To, ecnu B OyAyIiEM BH 3aXOTHUTE
co37aBaTh OOJIbIINE I'PY30BUKY ¥ BUHTOKPHLIbIE MAIIUHL? [lake B OyAyIeM MOTYT ObITh
MCII0/Ih30BaHbl BOEHHEIE TPAHCIIOPTHLIE CPEICTBA, TaKue KaK OPOHEeTPAHCIOPTEPE!, TAHKH,
HACTOSIIME BePTOJIETH U T.I. BO3MOXKHO /I BCE eIlle KCII0Ib30BaTh 3TOT MeTon?TakuM 06pa3oM,
IIPOXO ITPABUIbHOM (HOPMEI ¥ TOTBEMHAS IIaTGOPMa CTAaHOBSITCS 0YeHb HEOOXOIUMEIMU. A [T



YJIOGCTBa BBE3[1d U BEIE3[ld, d TAKXKe OJIsd YJZ[OGCTBa ITPOMU3BOACTBA 3[ECh TaKZXKe CIIeAyeT Pa3MEeCTUTh
MaCTEPCKYIO II0 U3TOTOBJIEHUIO TPAHCIIOPTHOT'O CPEeOCTBA XU 9aCThb OubIMOTeKH MaTepI/IaHOB.STOT
IIJ1aH

HEMHOT'0 MeHblile 6a3kl, HO B 1IeJIOM OHa BCe PaBHO o4ueHb Oonbiiasi. Cetiuac bankait 60peTcst ¢ TeEM,
YTOOBI ITPOPHITH MMOA3EMKY 0O CaMOX 0a3bl UJIK MMOCTPOUTH 3[IECh TEPEeCagOYHyI0 CTAHIUIO U
IIPOJIOKUTh KaHasl. BrITAIM 3T0.9TO NEeHCTBUTEIILHO ITeYabHBIN BEIOOD.
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