2Ku3Hb TaKOBa, KakK JIIOOU XOTAT, 0 CUX IOP OBIJIO TPYIHO, HETIJIOXO XKUTh IPOCTOX U MOMYJISPHOM
JKU3HBI0, KTO MOXET rapaHTUPOBaTh IPO30PJIUBOCTh Ha BCIO KU3HL? Ha nepekpecTke XU3HY,
IIOMUMO BCTYIUTEJIBHEIX 9K3aMEHOB B aCIIUPAHTYPy, €CTh MHOI'O BapUAHTOB, U He BCe MOOXOOAT OJIA
Hay4HBIX UCCJIENOBaHUY. YUUTENIS, Bpaul, MEICECTPHl, PEMOHTHUKY U TaK JaJee - Kaxpaas
npodeccus Ha KOCMUYeCKOM KopabJiie monkHa UMeTh CBOI0. ATMocdepa 3a 00eJeHHbIM CTOJIOM
CTaHOBUTCS BCe JIyyllle U jyymie. ECTb MHOTO Belllel, KOTOpPHIE BBl XOTUTE UMeTh. B HacTos1lee BpeMs
BO BCeM 00II1eCTBe Bce ellle npeobiafaeT MOIOAEXKb, KIAacC ellle He YKPEIuics, U BCeX COIManbHON
CTPYKTYype He HYXKHO pacCMaTPUBaTh CIUIIKOM MHOTO "IeHeXKHHBIX" BOIIPOCOB, I03TOMY IaBjieHue He
TaK BeluKo. "MCcronb30BaHue 3HaHUU [J1s OCYLLECTBIEHUS KJIaCCOBOTr0 Ilepexofia Ha caMoM felie
SIBJISIETCSI CAMBIM 3[[OPOBBIM CIIOCOOOM 4YeJI0BeYeCKOU IUBUIN3AIMU. [laxke eCy BE He IIOCTYIIUTE B
aCIupaHTypy, BH MOXKeTe CTaTh TAKUM XKe, KakK 5. [loKa Bbl yCepIHO TPYAUTECH, ECTh MHOTO
crtoco00B peann30BaTh CBOIO IIeHHOCTR". "B 3akmiouenne 6paT Ban CuHb IpOU3HEC ellle OOHY pedb 0
xku3HU. [locne yxuHa ¢ opy3bsaMu YxkaH FOaHb BepHYJICA B CBOIXO CIAJIbHIO U Hayall 0CBauBaTh HOBLIE
3HaHUs. Tak MHOTO HYKHO y3HaTh 0 KOCMUYeCKOM MexaHuKe. KocMuueckuit Kopabib, 6yIb TO
OO0JBIION MM MaJleHbKUi, BKII0OUaeT B ce0s1 mouTu 6ojiee OeCAaTH OUCLUUIIINH, TaKUX Kak (GU3UKa,
Ouonorusi, MaTepuasl, XUMus U T.0. Kaxaeli IeHb OH IOJOJTY YYUTCA. B 4acTHOCTH, clenyolee
ydacTtre B 6oyee CII0KHOM cobecejoBaHUY, Iaxke eCJId 9TO IIPOCTO BpeMeHHOe yiapHoe 00y4yeHue,
TOXEe XOpOIIo. "...... IaBaliTe HaUHEM C UHTerpasbHBIX cxeM. " YxaH FOaHb OTKPBUI CBOXO KHUTY ASIC
IU3alH, KlaccudecKas KHUTa, KOoTopas B OCHOBHOM OXBaThIBAeT OCHOBHOU Ipouecc nudposou IC u
ASIC mu3aiiH, ITIOC OCHOBHBLIE METOIEI IIPOEKTHPOBaHUsI, B 001Iel ci1oxkHOCTH 8 ritaB. Korma on
YUUJICS B YHUBEPCUTETE, OH IIOJIY4YUJI COOTBETCTBYIOIINE 3HaHUS, HO He Tiiy0okue. Ha camom ferne
3TO HE CJIUIIKOM CJI0XKHO.

CyTb MHKPOCXEMBI Ha OCHOBE KPEMHUS IMOHATH OYEeHb IIPOCTO: Ha OJHOU MOJTyIIPOBOTHUKOBOMN
noasioxkke PN-iepexon umeeT ofrHapHYIO IPOBOAMMOCTD, a COeUHEeHUe ABYX KOHLIOB PN-niepexona
IpoBOfaMu - 3TO Auof. C moMoIIbi0 IUOOO0B IETKO pa3dpaboTaTh cxeMul "¢ 3aTBOpoM" u "0e3 3aTBopa’,
a 3aTeM UX MOXKHO MCIIOJIb30BaTh AJI JOTUYECKUX BhIYKCIeHu. COBETCKHUE JIIOOU OJHAXKIBI
pa3paboTany TPOMYHYIO CXeMY, KOTOpPAst HEMHOTO OTJIMYAEeTCS OT IBOMYHOM cxeMhl. B cxemax "c
3aTBopoM" U "6e3 3aTBopa" ecTh ellle OBa pe3ucTtopa. Ho aTo coBceM apyroe. [Ij1s IPOKU3BOACTBEHHOMN
MHOYCTPUHU 9TO 60jiee XJI0MOTHO, CTOMMOCTE BEICOKA, & BHIXO[] MUKPOCXEM HaMHOTO HuXe. M3-3a
Pa3/IMYHbIX HEJOCTAaTKOB UX IIOCTEIIEHHO YCTPaHAIT. [10X0XKe, 4TO NPUHIUI TAaKOU IIPOCTOU BEIlH,
nouty youn 99,9% yenoBeueckux cymects! Yxan F0aub cunutaet, 4To 663 MOMOIIM KOMIIBIOTEPA,
Maxke ecJId OH IOTPATUT MeCSIl Ha Pa3paboTKy CXeM, ero BEIYHUCIIUTEIbHAS MOIIHOCTE OyIeT He
Jydlile, 4eM y IIecTUIeTHero pebeHka I'oBops mpsiMo, 4eM OOJIbIlle YUUIILCS, TeM OOJIbIIIe
IIOHMMaelllb BeJuune npuponsl. Hayka o MEKpocxeMax, JUCIHUIIIMHA, KOTOpasl pa3BUBaiaCh COTHH
JIeT, OT OPEeBHUX OUOOOB ¥ UHTETPaIbHBIX CXeM OO HOBEUIINX (OTOHHBIX YUIIOB, €€ OCHOBHAS "Teopus
I0JI0C" - 3TO BCETO JIUIIb MPUONTU3UTENbHAS Teopusi. JIIoau YeTKO 3HAIOT, YTO OHA HE COBCEM BEpPHa,
HO He MOTYT ee UCIPaBUTh. [I0TOMY YTO He CYyLIECTBYEeT Ciocoba TOYHO PaCCUMTATh ITOBEIEHHE
3neKkTpoHoB. Ha camoMm pene, 60IBIIMHCTBO U3 HUX IIPOCTO UT'PAIOT B 3JIEKTPOHUKY. [ToKa BHI
pa3bupaeTech B pa3MUYHLIX CBOMCTBAX 3JIEKTPOHUKH, OCTA/IbHBIE TTPEIMETH MOKHO M3y4YaTh 110
aHanoruu. [IpounTaB MIECTh YaCOB, OH OCTAHOBUJICS U IIEepeBes AyX. BrIcTpo paboTaloluii MO3T
HEMHOT'0 JINXOPaguT, ¥ eMy TpeOyeTcsl BpeMs, YTOOB YCBOUTH HOBBIY y4eOHBEIM MaTepHrall.
"TlepemymatitTe u otgoxuuTte". [Ipomino nmon4aca, Ipexae YeM OH OTIIpaBuics Ha o0en. OH CHOBa
OTKPBIT KOMITBIOTED ¥ 00HAPYKHUJI, YTO B IIOUTOBOM SIIIIUKE MHOT'O HeoOpaOoTaHHOM WHPOPMAIIHH,
OJIMH 3a OPYTUM IIeJIKall MBIIIKOXA U OTBeYall.

Pabounii TpoeKT 3eMJH - 9TO XOPOoIasi BO3MOXKHOCTb /IS YIIPAXKHEHUH, WIIH 71 ITPOHOJIXKEHU S
paboTH. B 0CHOBHOM OH 3aHUMaeTcs paboToil 110 CO3IaHUI0 PAMOK aJTOPUTMOB, ¥ IIPOTPECC UMIET
HEMHOT0 OBICTpee, YeM y KOMaH[Ibl Ha 3eMJie. YeThIpeX Uiy IITH YacoB B IeHb BIIOJHE JOCTATOYHO.
[ToaTomy GoJee mecsiTH YacoOB 3aHSITUHN KaXkK OBl I€Hb - 3TO aBCONIIOTHO HEe XBAaCTOBCTRO.
BrimeonucaHHbIH geHb a1 Ykan K)aHs - mouTu oObIYHEIN. MHOTHA OH 4YBCTBYET ce0si 04eHb



yCTaJbIM, HO 9TO CKOpPee M3-3a YyBCTBa HAMOTHEHHOCTH, KOTOPOE MIPUHOCAT 3HaHus. He urpai B
UT'PHI, HE CMOTPH CepUasbl, He BIOOJISAHCS, MPOCTO aernai ce0s cunbHBIM. YkaH K)aHb B3TOXHYII:
"Ecmu JIu YK9HOYH Tak KOoAro paboTaeT KaXXOHM IeHb, TO JaXe eCJIM OH He TaK XOPOlll, KakK s, TO
XOTb HaIojaoBUHY...". Ho B rimy0uHe Oyl OH MIOHKMMAET, YTO TO, Ha YTO OH CMOTPHUT, JIUIIh
IIOBEPXHOCTHO. B Mupe ompefeneHHo ecTh nionu Oosbine, 4eM oH. Cioa0a B MUpe [IeIUTCS Ha IATh
ypoBHeH. [IepBhI YpPOBEHB: 10 AOPOre B JaJbHIOK JOPOTY S YCIbIIai, KaK He3HaKoMas TeTs
XBacCTajach ycriexaMy CBOUX AeTei. Ee MPUHSANM B KITI0YEBYI0 MJIaAIIYIO CPEAHIOK0 IIKOIY U CTapIIyI0
CPemHIOI0 KOy ropoma. OHa Oblyia MepBoi B KJTacce U BTOPO#M B Kjlacce. ITO JOIKEH OBITh CaMbIH
HU3KUHU ypoBeHb B Ci0906a. ITO IPOCTO CpefHss IIKosa. f He 3HAl0, 4eM g XBacTaloCh BTopoi
YPOBEHD 3aK/II0YaeTCs B TOM, YTO, IIOCTYIIUB B ONUH U TOT K€ KII0YEeBOU YHUBEPCUTET, HEKOTOPHIE
JIIOY TaKXKe 0epyT YPOKHU U y4aTCs CaMOCTOATeNbHO. [locie ceMecTpa OHM HEOOBICHUMBIM 00pa3oM
IIOJIy4YaloT BEICOKUY Oasyi. CIyCTs HOJIroe BPeMs S TOCTEIeHHO 00HapYKuUJ, YTO, Kak OBl 1 HU
cTapascs, s He MOTY ITPeB30UTH 9TUX iiofuel. [Ipy oquHAKOBOM BpeMeHM 00y4YeHus: OHU Bcerma 6oree
3¢ ekTUBHEI, YeM 00BIYHbIe TI0OU. Takoro ObIKa YacTO Ha3bkIBAIOT "HACTOSINUM XyauraHoM". TpeTuit
YPOBEeHb, KOHEYHO XKe, JiereHaapHbiil "Bor yuebrr". B ornuune o1 Ci036a, Cio311IeHh MOKET MOTy4aTh
BLICOKHUE OIIEHKH, JaXke eCJIM OH MaJio YUUTCS. ITO cCaMble OllaCHBIE JIIOAU B YHUBepcUTeTe. MHOTHE
cnabvle LBIMISATA, HE 3HalomKe ceds, crefyioT 3a HuMU. OHU TaKKe UTPpaloT B UHTEPHETE BCIO HOYb,
HO 3aBHUCAIOT Ha HECKOJIbKUX 3aHATUSLX.

BHe3anHo OrIsSIHYBIIKCH Ha3al, TOT JKe UTPUBHIM [TapeHb TOXKE y4aCTBOBa/l B KAKUX-TO KOHKypCax 1
BBIMTPAJT HECKOJIbKO cTuneHaui Cna0bli IBITIEHOK He caalt 9k3aMeH, HO "CloaImieHs" yexas 3a
rpaHully. YeTBepTHI YPOBEHD, KOTOPHIA Hadasl I0XO0M K He4eJIOBeYeCKUM CyIeCTBaM, Ha3blBaeTCs
HacTtoamum "borom". C TOUYKHU 3peHUs TUYHOU Mopanu "bor" He uMeeT HemoCTaTKOB. OHHU
OTHOBpPEMEeHHO 1 0oru, ¥ TUpaHbl. CamMasi MOIHAs YacTh 3TUX "00roB" - X ¢pu3ndecKas cuia u
ymopcTBo. Yueba [iyig HUX - O0JIbIIas pafoCTh, Kak KeBaHUe CloaHbMal, OHM He MOTYT OCTaHOBUTHCS
HU Ha MUHYTY. Korfia OObIYHEIE JTIOOM CTAJIKUBAIOTCS C "00roM", OHM CTAHOBSTCS IIPOCTO KapIUKaMH,
YyBCTBYIOT CTBIJ U HEe MOTYT IIOAHSATH HYU Cliefa 3aBUCTU. ECTeCTBEHHO, u3y4eHue bora He MOXKeT
CPaBHUTLCSA C peanbHEIM "BoroM". IToTOMy 4TO BO3MOXKHOCTU U3y4eHUs1 bora orpaHu4YuBa0TCs
3HAHUSIMM U3 Y4eOHUKOB, a HacTosmui "Bor" yxe maBHO BHIIIEN 3@ paMKH IIKOJH. YxkaH FOaHb
YBEPEH, YTO OH UAET B 3TOM HamnpasieHuu ECTh faxe NATHY YPOBEHb, KOHeYHO, "bor Ha bore"! Ero
MOXKHO YBUIETH TOJIBKO Y CaMOI'0 BEJIMKOI0 reHus B Mupe. Hampumep, IpeanoiaraeMblil PEEeTUTOP,
akageMuK [luH, MaTeMaTu4eckui GakynbreT yHuBepcuteta ITu, umeet 20 100 6anmoB u 6 99
6ammoB! Ho oH HMKOTa He XBaCTaeTCs TAKOH MeJIoublo, KaK IOIHEIe OasIsl Ha 9K3aMeHax. [ 9Tux
"6oroB oT bora" sK3amMeHbl, KOHKYPCH ¥ CTUIIEHOUY - TAKOe 3Ke Pe0suecTBO, KaK UTPHL B IETCKOM
camy. [Iua YkaomayH OBIJT IEPBOKYPCHUKOM B YHUBEPCUTETE. 3a OJUH T'OJl OH BEIYUMJI BCE, YTO U3ydall
YyeThIpe rofa B yHUBepcuTeTe. KcTaTu, eMy OBII0 HEMHOTO CKY4YHO, U OH TaKXKe M3ydasl KyPCHl
dbu3myeckoro ¢axkynabTeTa 1Mo cocencTBy OgHAKO 9TO HE TaK BaXKHO, TOJIBKO AJIST TOTO, YTOOH
HCCIIeoBaTh 0ECKOHEYHYIO TPUpPoAYy, 3T0 "Bor Bora" B pamocTtu xku3Hu. CunbHee, yeM [[uH
YxaonyH, ma! Hanpumep, npodeccop Ban Uxyn! [Ipodeccop Ban nmpocnaBumics eile B MOJIOAOCTU. B
BO3pacTe 22 JIeT OH CO37aJl CBOIO IIefeBPajbHYI0 TOMOJIOTUYECKYI0 (PYHKLIUIO B AHEPHOM
npocTpaHcTBe. YxkaH FOaHb HUKAK He MOXKET MOHATH 3Ty paboTy o anrebpandeckoi TeOMeTpuH.

ITo cnoBam mpodeccopa BaHra, camMbIil TaTaHTIUBEINA MO3T B MUPe [JOJIKEH U3y4aTh MaTeMaTHUKY.
Iaxe 3TH JTIOOU yYaTCS NEeHb 3a HEM, T0J] 3a TOIOM, ¥ MX HAKOIJIEHUS INHEHHO YBETUYHUBAIOTCS B
TeYEHHUE TIOCTIeNHUX HECKONMBKUX JeCITUIeTHH. Pa3phiB MeXKMy TIONEMHU Ha cCaMoM fienie OoJblie, 4eM
MeX[y JTIIOObMHU U coOakaMu. TakuM 00pa3oM, KakKas y Hero KBanudukanus, 9To0s 6€CKOHEYHO
JKaoBaThCA? ...... (maxxmuTe KHura smnpdoB [ BXOOa Ha CaWT 3apaHee. BBl MoXeTe IPOYUTaTh ee,
€CJIM BaM HPABUTCS BTOPOE U3MEpeHue).
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