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C yero HaYMHAETCS TEOPUS




«I3TO HEBO3MO3KHO...»

Boepssie si ysupesn usobperarens aaB-
HbLIM-aBHO, emle A0 BOiHbI. Mbl kunu B
Baky, A yuuicsa Toria B 4eTBEpPTOM KJjac-
ce. OpHakabl, BepHYBIIMCbL M3 ILKOJb,
A 3aMeTHJl BO [BOpPE MOHTEPOB, YHBINO
KYpMBILIMX Yy pasBopoueHHOW TtpaHcdop-
MaTtopHOil OGyaxku. [lepeBsAHHbIE CTEHKH
OyaKd OBlAM CJAOMAHEI, MOHTEpbI CUAEJH
Ha [OCKaXx M CMOTpeJd Ha OrPOMHbI
yepHuLil TpaHcdopmaTop, CTOABIIMA Ha
KaMeHHOM nocTamente. Bbicora nocra-
McHTa Gnina nopamouHas, Gojblue MeTpa,
M Tenepn, KOraa cHaaum Oyaxky, TpaHc-
$opMaTop HOXOAUN HA CONMAHLIA, BHY-
WKMTCAbHBLIA naMATHUK. MoHTeph! Kaanu
KpaH, 4ToOL! CHATL cTapblii Tpaucdopma-
TOp ¥ MNOCTaBUTH HOBbIA. B ToT Beuep
A TOTOBUJI YPOKU NPH KEPOCHMHOBOH nam-
ne. Ceeta He OwIIO MU BO BTOpPOH Beuep,
¥ B TpeTHii. HHUABIBI CYeTHIHCL BOKPYT
pabouux, urpaBuiux B AoMmuHo. KpaH B Te
BPpEMEHA CYHMTajAcsd Maulniaoi peaKod,
cepbe3Hoil, JokAaTbeA ero OblI0 Hempoc-
T0. MoHTEpH! BANO OTPYruBanuchb, OHH H
caMHM He 3HaJH, KOrAa Bce 3aKOHYMUTCA.

Cuavana, npaBma, A He coobpasui,
4yTo 3T0 H306perarean. [Ipocto pacnpo-
CTPAHNACA CHYX, YTO coceJ U3 OJHHHA-
JHATONH KBAPTHPHI, CYeTOBOM, OyaeT 3aBT-
pa cHUMaTb ¢ MocTaMeHTa TpaHcdopma-
top. [loyTu y Bcex KUABUOB OLIAW KAUY-

KM, HEKOTOpbIX YBa)KWUTEIbHO 3BaJIM 1O
umenu — «aaaa Hocrar, «aana Boaogsas,
a cuetoBof, Tak u 6ma CyeroBogom. Muo-
ro JeT cnycTdA, YBHJeB HA 3KpaHe apTHUCTa
Buuuna, s sagporuya: smautwiii Cuero-
BOA...

Ha cneayommuit geub a cbeman ¢ no-
Cle[IHEro YypoKa: O04eHb XOTeNOCh MOCMOT-
peTb, kak CueroBon 6yner onyckarth rpo-
maaubiid tpaucdopmarop. I ycmen kak
pas BoBpeMs. Y BOpOT cTosja mogBoAa
CO AbJAOM, M MOHTEpb [IePeTacKUBAIH
KYCKHM JIbJla BO ABOP, K TpaHcdopMmaTopy.

Tyr Hago Koe-uto nosacuuth. B Te
TOfibl NEKTPUYECKUX XONOAUALHUKOB He
6btn0. Hamablit leHb — ¢ BeCHbI [0 Oce-
HH — OT IOMa K JOMY MNpoe3:Kana TeJera
€O ALJAOM, TONYOOBATLIMU MIUTAMU KUJIO-
rpaMmMoB Ha JBaflaTb. XO03AHKU NOKY-
nanu Jjef — NAUTY, MOAMJUTH, 4YeTBEpThb
NAUTHI, KPOIIMJIM ero M Habupanu aepe-
BAHHbIe WKaQUUKU-XoaoquabHuku., Wau
MpoCTO KJAAJIM JeJ B Befpa u Tasui. U Bot
Tenepb MOHTEPHI 3a4€M-TO TACKAJAU Neas-
nuie nautul, a CyeroBoy| ykiaAwiBaad HX,
H PAJOM C MOCTAMEHTOM OBICTPO Bbipa-
cran naemaaHoi Kyb6., Horma oba KybGa —
NeAAHOH U KaMeHHbI — CTaJd OZHOH Bbi-
cotbi, C4eTOBOA MONOMKUA HA JeA AOCKH,
MOHTEpLI JOMaMMu HCPEABMHYJIM TpaHc-
dopmaTop — MefsIeHHO, canTUMeTp 3a



CAHTHMETPOM — ¢ KaMEHHOTO MOCTaMeHTa
Ha acasauoi. Jlep nockpunwbiBan, HO Nnau-
Thl ObIIH YJIOMEHBbl AaKKypaTHO, KyO He
pacchinaiics, seigepran. CueroBoj cober-
BEHHOPYYHO HPUKDBLII Jex OpeseHTOM.
A Mbl cTOANIM M CMOTpeNM, Kak H3-Noj
6pesenta teuerT Boga. CHawana aro Oblia
TOHEHLKAasd CTPyHKa, MOTOM HacToAIIMi
pyucii: centabpbckoe conuue B DBaky
paboTaet no-jeTHEMY...

Bce BO pBope, aaxke craHRANbHBIA
crapukan no npoapuily Hnag (on yse-
psia, 4TO 3HaeT, rae 3apeITh Gorareifuine
KJajbl, 10 BoT Oejla — HeT jgeHer Ha [0-
pory), Bce roBopujid, 4TO Jejl — 3T0 3A0-
poBo npuayMaHo. A aaga Muwma (renepsn
CucroBoia HasbiBaJIM M0 HMEHHM) CHReN
HA PACKJIANNOM CTYJbYHMKE, YHTAN Ta3eTy
M BpeMsl OT BpeMeHH, OTKHHYB Gpe3seHT,
BHUMATEJNbLHO OTJABIBAN Jef...

YTpom s Buibe:kaa Bo asop. Tpanc-
dopMaTop onycTuicAa Ha noJMeTpa, He
MeHblue. B0 BocKpeceHbe, HO MOHTepbI
paboTanu — yCTaHaBAMBAAH HOBLIA WHUT.
Wa-nox Gpeseura OGewkana npospayuHas
cTpyiixa Bogbl. fl Gmin norpsicen. Beas
BCe 3HAJH, YTO JeJ TaeT, U A 3TO TOMKe
3HaJI, HO HHKTO, HU OfMH YeJIOBEK He fO0-
rajajics, 4To TpaHcdopMaTOp MOKHO me-
PEABMHYTbL Ha Jef, a Aajblile BCe INpo-
H30ieT camMo coboii, u JNel MJIABHO OMYycC-
TUT rpy3 Ha semuso. [loyemy gsaas Mumia
AOTAJaJICs, YTO TAK MOMKHO CJeJaTh, & MbI
He poraganuch?! U eme: nex, ob6mIKHO-
BeHHbIA JeJl, KOTOpHI TOAUJCA TOJBKO
AJS TOTO, UTOOBI OXJIa’KAaTh, OKA3LIBAET-
Cfl, MOT OCTOPOKHO ONYCKATh THMKECTH.
HagepHoe, nes MoxkeT M MHOroe xpyroe.
U ne Tonbko nex. Y meHs BAPYr NMOABH-
Aach MBICHb, YTO KaK/0€e BelecTBO yMeeT
AenaTh BCe, YTO YrOKHO.

BoTt TyT MHe u npuuLio B rojioBy 3TO
cnoBo: usoGperenue. fl coobpasun, uto
aaaa Muma cienan usobpereHue u, caeao-
BaTelbHO, OH usobperaresnb. Moer GHITD,
o uem Hanuuwyt B raserax. OcobeHuo
ecnu OH NPUAYMAET, KaK MOAHATH HOBHI
TpaHcopMaTop. Y MeHs Ha ITOT CYET He
ObiI0 HU OJHO# noaXxoAAUled MBICJIH.

H coxanenuso, B NMOHeAeNbHUK NpHU-
exajl aBrokpaH. Ha nocrameHT nogusim
HOBHIH TpaHcdopMaTop, a cTapuiii yBeanu.

MoHTepsl NOAK/IOYHIH CBET, MIOTHHKH
CKOJIOTHJIH HOBYIO OYyAKYy, Majsip NOKpa-
CUN ee — M H3 TOM Bce KoHumsoch. Ho n
HaBcerxa 3amoOMHMJ, 4TO B JioGoM, aake
caMoM ©Oe3BLIXOHOM MOJIOKEHHH MOIKHO
YTO-TO MNPURYMaATh, H306pecTd, H 3TO
«4TO-TO» Oy/AeT OYeHb MPOCTHIM, HEOHHU-
A3HHbIM M KPacHBLIM.

IepBoe nzobpereHe, Ha KOTOpoe MHe
BbIJaJIH aBTOPCKOE CBH/ETENbLCTBO, A CHe-
aan B gecatoM Kaacce. [Torom 6blau apy-
rue usobpereHusn, paGora B oTAeNe H30-
6peTaTelbCcTBa, BCTPEYH C CAaMbIMH pai-
HeiMH H300petatenamu. Meua Bce 6oub-
we 4 OGoabile HHTEpecoBajia MeXaHWUKa
TBOPYECTBA: Kak /[enaloTcA u3obpereHusn,
YTO NMPOMCXORUT B ToJIOBe M3obperarens,
nouemMy BAPYT NOABAseTCA Hjaea peuie-
HUA?..

XotHuTe camu nonpo6oOBaTh CTaThb M30-
6peratenem? [loanyiicra, BoT BaM 3a-
Kaya.

Jadava 1.
BEHTH HJIH HE BHTH?

Odnandvl QupekTop 3AEKTPOAAMNO80-
20 3a800a cobpaa unIeHepOo8 U nOKa3an
nauky nucem.

— Maaywrcs norpebureau, nedo-
BOAbHbL  HAWLUMU  AAMNAMU,— 2DYCTHO
ckasaan Oupexrop.— Hado noswvicure ka-
yecreo npodykyuu. A dymalo, ece deao
8 TOM, 4TO JasaeHue 2a3a BHYTPU 20TO8OL
Aamnbl uhozda 6Gosabwe HOpMbL, UHO20A
Mmendbue... Kro ckawmer, kax usmepurts
aro Oagaenue?

— OQOuenb npocTo,— nodnaaca ooun
u3 unxcenepos.— Bepem aamny, paszbu-
eaem u...

— Paszbusaem?! — sockauknya
pexTop.

— Moxnro Gaa konTpoas pa3buears
o0ny aamny u3 cra,— He cdasaacs
UHICEHED.

— Ilpoeepary roresaocv 6bl Kaxdyrw
aamny,— a3foxnya Jdupexrop.— Jymaii-
Te, Togapuujl unIerepwvl!

H Tyr noseuacsa usobperaread.

— Jadaua 0an WKOALHUKOG,— CKa-
3an on.— OTkpoiite-ka yuebHUK...

H on ob6wacrua, 8 kKakom yuebruke

ou-



MONXHO NPOYUTATL NOYTU 2OTO8bLL OTEET
Ha 3Ty 3adauy.

A uro npedaowure svi? Ecrv y sac
udeu — kak uameputs Jasaenue 2a3a
BHYTPU 3AeKTPUUECKOU aAamnbL?

[locuaes uyac-gpyroit Hag a3roil 3aaa-
yeii, MOYKHO COCTABITHL CINUCOK M3 MATH —
pecat upeil. OObiuo wuaen OGoIBaloOT
oyenp caabumu. Yacro npeanarawor
B3BelIMBAaTh Jamny. TeopeTnuecku Bce
BEPHO: 3Has Bec NYCTOH JlaMAb U 00beM
ee KoaObl, HETPYAHO B3BECHTb HAMOJHEH-
HYI0 Ta30M JIAaMINy M BHLICUMTATb BEC rasa.
A npakruuyeckm pemeHde njoxoe. ['asa
B JlaMIe MaJi0 — fecAThie HIH JaxKe CO-
Thie fgoau rpamma. Urobel yiaoBuUTL OT-
KJIOHEHHEe OT HOPMbI, HYKHO 3HATh Bec
€ TOYHOCTBIO RO THLICAYHBLIX JONEd rpam-
ma. [Ipuaerca ouens TIaTENLHO B3BELIH-
BaTb, OOMepUBaTHL JaMny U ee JeTalu —
M 3TO NMpM MACCOBOM, MOTOYHOM MPOM3-
oacTBe! Boinyck JamMnm pesko saMemnMT-
€A, a CTOMMOCTb MX BO3pacTeT...

Y cuabHbix H3o0petaTeneil Toe Obl-
BaloT HeygauHbie ugen. Ho cuna cuiae-
HbBIX B TOM, 4YTO OHH, yOeqHMBUIMCh B He-
FOIHOCTH OJIHOTO pellleHHs, He OCTAHAB-
JUBAOTCA, & YINOPHO NPOAOKAIOT mepe-
OupaTh BapuaHT 3a BapuantoM. Yenoek
JHEeM M HOYbld AyMaerT o 3aaaye. Bce,
Ha YTO MajfaeT ero B3rjsijl, OH NepeHoCHUT
Ha 3a/lauy: HeJb3sl M 3TO NCMOJb30BATH?
Wper cHer, XONOZHO... a 4TO, €CIM OXJa-
auTe aamny?.. I'as cramer »ujakum, jer-
ye Gyner uamepuTb ero oomem... C my-
MOM mnpoexaj neperpy)keHHbiil aBTOOYyC...

WyM, 3BYK... a 4YTO, €CJIM «IPO3BYUYH-
BaTb» namnbi? Beab ckopocTh 3Byka 3a-
BHCHT OT MJoTHOCcTH rasa... [lo TeneBu-
3opy nokassiBaioT ¢yroa... a uTo, ecau
B JaMny IMOMECTATb KPOXOTHBIA MAY?
CkopocTb ero mnageHus Oyaer 3aBHCETb
OT mnJaoTHocTH rasza.. M Tak pguem 3a
AHEM, MecAll 3a MecslleM, TOX 33 ToJoM.
[Topoii BCcio ku3Hb. BpiBaeT M Tak, 4To
JKU3HN He XBaTaeT; 3actadery MOJXBaTbl-
BalOT Apyrue maobperartenu, U CHOBA Ha-
yuHaerca GeckoHeunoe: «A ecinu cAenaThb
tak?» CayuyaeTcd, 4yTo Ha nojagopore K
peileHnI0 3ajgauyy OpocaloT: Hepeummnmas
3ajfauya, YTO MojeJaellsb...

[IpeacraBbre ceGe mccaegosareas, Ko-
Topuiit ropoput: «Yrto6bl gocTHYL CBepx-
3BYKOBBIX CKOpOCTeii, Haflo u3y4atb Gery-
HoB. Uem ornuuaercsa xopowmmii GeryH or
naoxoro? B uem cekper Goictporo Gera?
Bor ut0 MHe Hag0 3HaTb...» Berynsl
ACHCTBUTENbHO OTJAHYAIOTCA APYT OT ApY-
ra, HO, CKOJIbKO He H3yuyail GerywoB, Ma-
wiMHbl, OOroHsAolleidl 3BYK, He MOCTPO-
uib. HysKHb MHble APHHIMABL.

Merton npo6 u omnGok BO3HNK B riay-
6okoit apesHoctu. B cyuiHocTu, oH po-
BeCHMK ueqoBeka. Bce namenunoch 3a 310
BpeMs, U caM 4eJOBEK M3MEHMJCA, a Me-
To npo6 # OWMOOK COXPaHHUJICA MOYTH
nenamennsiM. Heckonabko ner nasapg aka-
aemuk B. JI. C'uu3bypr, orBeyaa uHa aH-
keTy skypHana «Hsobperarear u panuo-
HaJIM3aTOpP», MPH3HAA, uTO ero u3obpe-
TeHMs MOABMIMCH «B WTOTe mepefopa Ba-
puantoB». Honenm XX Beka, BceMHpHO
N3BECTHBIH YyueHbli — U mepeGop Bapu-
auroB! Hak aBe TeicAuYH, ABAZUATbH ThI-
cAY, ABECTH ThICAY JIeT Haszaf...

CnoBoM, HYKHO MCKAThb COBCEM [Ipy-
roii MOAXOA K pelleHHI0 u3obpeTaTelb-
CKHMX 33/au.

TexHuka pa3BUBAETCS 3aKOHOMEPHO.
He cayuaiiio B pasHbIXx CTpPaHax pa3Hble
n3obpeTaTenu, pemias OgHY M Ty Ke 3a-
Aady, He3aBUCHMO JPYyr OT [pyra NpHXo-
JAT K OfAHUMY UM TOMY jKe OTBeTy. HAUMT,
eCTb 3AKOHOMEpPHOCTH, WX MOMKHO HAMTH
H.NPHMEHHTb AJIA CO3HATENbHOrO pele-
HUA 3afay — Mo mnpasBuiaMm, no ¢opmy-
aam, 6e3 «mycroro» mepeGopa BapHaHTOB.

Hamnuce, koHeuno, ckentuku: «Kak,



KaMA0ro MOMHO HayuuTb uaobperarb?!
Jto ueposmoxkuHo!..» Ho a 3anumancsa
Teopuell pelleHHsA uzobperaTellbCKUX 3a-
JAa4y He Toj,He RBa, a Bclo Kuaub. Cua-
Yaja paGoran oOAMH, MOTOM MOABHJIHMCH
eAMHOMBILJIEHHUKH, [epBoe BpeMsA HX
6110 MaJlo — eAHHHULI, 3aTeM — JecAT-
KH, coTHH... O6mMME ycuauAMH yaanoch
AOBOJBHO [3J€KO MpPOABHHYTH TEOPHIO.
By HanMcaHb! KHUTH, COCTaBAEH bl yuc6-
HMKM #u 3agaunukn. Hawanm paGorars
KypcHl, ceMuHaps!, wikobl. Ceifuac o6y ue-
HUe TeOpHH pelleHUA H3o6peraTelbCKuX
3ajay BejeTcs Gojiee 4eM B CTa ropojax.
Okasanoce, H306peTaTenbcTBY JeMCTBH-
TeJbHO MOKHO YYMTb TaK, KaK Yyuar,
ckaykeMm, du3uMKe, XMMHH WJIM MaTeMaTH-
ke. B 1978 roay crynentsl [Inenponerpos-
CKOro0 TOCYRapCTBEHHOr0 YHHMBepcHTeTa
CcRaBajly 3a4eT MO TEOPHH pelleHHA n306-
peTaTesibCKMX 3aia4y. A [Ba roga cnycts
BO BCeX TeXHHMUYECKHMX BY3ax YKpauHBI
OBl BBelleH HOBHI yueOHBI mpegMer —
«OCHOBBI TeXHHYECKOTO TBOPYECTBa».

OcBouts Teopuio uszobperaTenbCTBa
MOKHO B J1060M BO3pacTe, HO YeM pPaHb-
Lle HayaTo oOydyeHHe, TeMm Jyulle OyAyT
peayabrathl. Kak B cnopre. B cyuHocts,
YYHTh pellleHHI0 3afa4 Hago elle ¢ Jer-
CKoro caga. A moxer 6hiTh, ¢ aAcaeil. Ho
MBI 3Toro iloka He ymeem. [lpoue Bcero
0Ka3aJOCh YYHUTh ONBITHBIX HHMKEHepoB.
Tam, rae XxpoMaaa Teopusa, mOMOral
OMbIT... M 3ajlaua pewaysack. Horga Teopus
OKpema, MBl CTAJH YYHTb MOJOAbLIX HH-
wenepoB. [lotoM mepeumuin K cTymentam.
Crajd BKAIOYATH B CTY[A€HYECKHE TPYIIIb
crapuekaaccaukos. C 1974 roma «Iluo-
Hepckasi MpaBAa» Havajla nyGaMKOBaTH
nsobperatenbckue 3agauu. Camble Ha-
cToflInMe «B3pOCJbie» 3aXa4yH — BpoOfe 3a-
Aa4yn 06 M3aMepeH MM RABILEHUA ra3a BHYTpH
ajeKkTpuueckoi samnbl. B perakuuio npu-
XOAMJIM ThicAYM nucem. Mpl ux anannsu-
posajiun, pasGupajum B raszeTe THUNHuUHLIE
OMIMOKH, OOBACHANM KyCOYEeK TeopHuu —
U CHOBA [aBaJiM 3a[aduM...

HeTr, no sfAchaeii Mpl eme He JOLLIH.
Ha ypoBue mnsAToro-mecroro Kjaacca
" npoxoauT 6apbep, KOTOpbHlA MOKa He yAa-
Jock mpeofgosets. [leno B ToMm, uTo Ans
- OCBOEGHHS TeOpHHM M30GpeTaTebCTBA HYIHK-

HO 3HaTh (PU3HMKY, XOTL Kpaewrek ¢usn-
KM — TO, YTO YuYaT B liecToM Kjacce. Hy
a B JEeTCKUX cafax U AcaAX (PH3UKY COB-
ceM He mpoxoAAT... Bnpouem, yxe fAcHo,
KaK MnpeofoJieth 3TOT Gapbep: Hago pabo-
TaTh He ¢ M300peTaTeJIbCKUMH, @ € MIpo-
BBIMHU 3a/Ia4aMH.

[IpeacraBpre cebe mnycTylo KOMHA-
TY — TOJABKO HA MOJOKOHHHKE JIEHKHUT
kKykaa. C noToika onyckalwTca [Be TOH-
Kue Geuekun. HyskHo coeanHunTs, cBA3ATH
UX HHKHHE KOHUB — M CAEeNaTb 3TO J0JI-
#ed ofuH uenosek. Ecau B3ATH KoHen
OMHON M3 Oe4eBOK, HeJb3fl JOTAHYTbCHA

- mo gpyroil. Kto-to Romxen nopmate, oT-

KJIOHUTH BTOpYIO GeueBky. Ho 3afaua faa
OJHOTO 4eJOBCKA, U NOJATbH BTOPYIO Ge-
4YEeBKY HEKOMY...

Pemrenue goctynHo ¥ Majasilmam, mno-
HATHA He uMewomwuM o ¢usnke. Hapo
packauaTb BTOpYlo GeueBky. Cama oHa He
packauaercs — cauiikoM ToHkad. [loaTo-
My HY>KHO MOJBECHTH K Heil rpys, KyKiy.
Bot u BCé, 3amauya peulena!

Mo3KHO YCJOMKHHTBL YCIAOBUA: MNYCTh
B KOMHATEe JieKaT BO3RYIIHbIE HIAPHKW
n kykaa. lllapukn ue rogaTca B KauecTse
rpysa, oHu cauwkoM jierku. Ho mouemy-
TO MMEHHO LWAPHKH NPHUBJIEKAIOT BHUMA-
HUe pellalouuX 3aJa4y, O KyKJe BCIOMHU-
HalOT He cpa3dy. MoKHO emle YCAOMHHUTH
3afa4yy: ybGepeM M3 KOMHATBI BCe mpegme-
Tol. Jloranaerca am Majbill CHATH GOTH-
HOK W MOJBECHTH €Tr0 BMECTO rpysa?..

Kak Bupaute, 3agaya He maoGperarensb-
CKafd... M BCE-TaKHM OHAa 4YeM-TO MOXO0MKa
Ha u3obperaTenbckylo. Yem uMeHHO no-
X0Ka — 06 3TOM MBI TOrOBOPHM [MO3KeE.
Ceil4ac MOKHO OTMETHTb, 4TO HET TJy-
XOM CTeHbl MEMAY 3ajavaMH, OTHOCHLIM-
MHCA K pa3HBIM BHMAAM [AeATENbHOCTH,—
B HayKe, TeXHHMKe, WCKycCTBe 4 T. &.
B 3T0ii KHHMre Mbl B OCHOBHOM 6yaeM ro-
Boputh 06 naobperareancrBe. Ho ampeco-
BaHA KHHMra TeM, KTO XO4YeT Hay4MTbCH
peliaTh caMple pasjiMuHble TBOpPYECKHE
3aayu.

KoHe4yHo, 3Ta KHHra ne yueGuuk. fl
X04y TOJIKO MOKa3aTh, YTO peLIeH e TBOP-
4YecKHX 3a/lay — XOCTYMmHOe BceM, HeoGxo-
AMMOe W upe3BHYAHHO yBJieKaTeJbHOe
3aHATHE.
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HECROJIBKO INPOCTBIX NIPHEMOB

Hayuem ¢ camoro rtpyasoro. Ilonpo-
6yil0 yOGeauTh Bac B TOM, YTO HEKOTOpbie
uzobperaTeNbcKHe 3aja4YM — caMble Ha-
crosiulne u3obperaTelbcKkue 3agayd, 3a
pelieHHe KOTOPHIX BHIAAIOT aBTOPCKHE
CBHETEJNLCTBA, — MO CHIY BaM YiKe ceii-
uac. Tyr He Hy:kHA TeopHA, [AOCTATOYHO
06bIYHON cOOOpas3uTeabHOCTH.

3adava 2.
XHTPOCTHh B TOM, YTOBHI...

Jesouka cnpagassa Odenv powmdenus.
Kro-to u3 2ocreii npunec 60oabwiyio Ko-
pobky konger. Kongervl Gbrau cdeaansl
8 aude wokoaadnblr 6yTHlAONEK, HANOA-
HEHHbLE 2YCTHIM MAAUHOBHIM CUDONOM.
Bcem ouenv nowpasuaucv aru Kongersi.
Odun us zocreil cnpocua:

— Hurepecno, Kak u320TaA8AUEANOT
6yTolaouku’?

— CHauaaa deaardt worosadnyio 6y-
THLAOYKY, @ NOTOM 34AUEAIOT 8 Hee CU-
pon,— noacnua 0dpyzoli zocte.— Cupon
0623aTeAbHO Joascer 6GbiTb 2YCTblM, UHA-
ye KOH@eTa nOAYHUTCA  HENRPOUHOL.
A aycroii cupon Tpydno 3asutv 8 6YTHI-
aouky. Moxro, Koneuno, Hazpers cupon,
oK cTaner 6oaee scudxum. Ho eor 6eda —
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20pavul cCupon pAacnaAasuT WOK0AalHYylO
6yrolaouxy. Buiuzpaem 8 ckopocru, npo-
uzpaem 6 Kauecrge, O6yder G6oabue
6paka...

A 1yt noseuacsa usobperareas.

— Ecre udeal — gockauknya on.—
A 3naro, Kak U320TABAUSATL TaKue KOH-
dervr ObicTpo u 6e3 6Opaxa. Xurpocto
8 TOM, 4TObbL...

H on 6cé obwvacnua. Jleiicréeureavro,
KOH@eTbl MONHO U320TABAUGATL OHEHb
npocro.

Ilonpobyiitre dozadarvca, uro nped-
A0HUAL U30GpeTaTeAd.

3ajaua ata Oblna Hanewartaua B «[1no-
Hepckoil mpaepge». B oTBeT npuino cebi-
e ThHICAYM MUCEM — M MOYTH Bce OHU CO-
Aep)kaJM mpaBunbHbiil orseT. Bui, uasep-
HOe, YiKe AOrajfiajiuch, B 4e€M XHTPOCTb:
HY»KHO HAJUTb cHpon B ¢opMy, 3aMOpo-
3UTb, & MNOTOM OKYHYTh B IIOKOJa[.
JIbauHKa B 1IOKOMA/Zie — caMoe HACTOsA-
uee uzodperenue. Caenann ero 8 Unctu-
TyTe XUMHH AKaJieMHH HAYK JCTOH-
ckoit CCP.

Ecrh  Takoit kypHan — «OTkpuiTusn.
W3zobpetenusnin. Bmecto aTOoro Haseanus
0o0BIYHO roBOpAT — OloJNeTeHL U300peTe-
Huii. B Gonnerene nmydaukywor gopmyiint



n3obpetennii, saperncrpupoBanubiXx B Co-
setckoM Coioze. Dopmyna naobGpere-
HUA — 3T0 oana dpasa, pasneneHHas Ha
JABE 4YACTH CJOBOM  «OTJANYAIOUMHACAY .
To, 4To CTOUT A0 ITOrO CcJA0Ba, ObLINO W3-
BECTHO paHbiile. A TO, 4TO 3amNCaHO MoC-
Je cNoBa «OTJIHYAMMACH», — DTO N €CThb
cyTb uzobperenua. Onncanna nsodpere-
HUA nHOrAA ORBAIOT BechMa UIMHHBIMA,
Ho B konile ouncauns npuBoauTes Ko-
porkas dopmyna usobperenua. OueHb
ynoGHo: cpa3y BHAHO, 4TO Gbujio panbiie
M uTO npuAyMan naoGperarens.

Ecan Bbi Bo3bMeTe B GUOANOTEKE NIO-
o Beinyck Olonnerens u3oOpereHnil
M NOJNCTaeTe, BaM BCTPETHTCA HEMalo
ns3obpeTeHnil, KOTopble BB HaBepHAKA
morau 6s cenath camu. Bor, Hanpumep,
aBropckoe cuserensctro N 425 616:
«CnocoG oxJamaeHns KOHCEPBOB B MeCT-
KON Tape nocje TenaoBol oGpaboTKN ny-
TEM 4YaCTUYHOTO NOTPY:KeHHA B BOAY W
OIHOBPEMEHHOT0  BpalleHUs, OTANYAIO-
IMIACA TeM, 4TOo, C 1EeNbi0 MNOBBIIEHNA
abdeKTUBHOCT OXNAMKAEHNUA, NIOTPYIKEH-
Hble B BOAY M Bpainaemsie Gaukn o6ay-
BAIOT XONOAHBLIM Bo3ayxoM». [lo HakaAoH-
HOMY nojay HerayGokoro GacceilHa cka-
THIBAIOTCA TOpAMNE KOHCepBHble GaHKM:
nonoBuna GaHKM B BoJe, I10JOBHHA —
Han BOAOH, uToGH BojJa MCHapAdach, No-
raowas tenao. BaHKH oxnaxkpaoTes, HO
Hepoctatrouno. Hak  OwmTh?  [lepsan
MBICAH, KOTOpasi MPUXOANT B TOJOBY,—
noaytb. Hak nyoT Ha Gmoune ¢ ropaunm
yaem. Ha aty npocTtyio naeo n BbiaaHO
aBTOpckoe cBuperenncTBo  Ne 425 616.

A Tenepb npeacraBbTe cefe TaKylo
KapTUHY. JJeKTpocBapiiuk paboTaeT B
TeMHOM TyHHene. Horaa ropur anekrtpn-
yecKas Ayra, MECTO CBapKN XOpomo BHJ-
HO. A Kak ObITb, KOra CBapIUK B TeM-
HOTE TOTOBHUT BCe K paboTe WM HAJNaMKH-
BaeT uHcTpymeHT? Jlymarwo, oTseT oueBu-
AeH: HYIKHO WNCHONL3OBATHL NEKTPodo-
Hapb. Beas onextpuueckue doHapn
YKpEeNnJasioT Ha aBTOPYYKAX, O4YKaX, Kac-
kax. [louemy Obl He ykpenuts doHaps
Ha UWMTKe aaektpocBapumka? U Bsor aB-
TopcKoe cBuieTenbcTBo Ne 225 575: «3a-
INUTHOE YCTPORCTBO JAR MEKTPOCBAPLLN-
Ka, OTAHYAIOUICECH TeM, 4TO, ¢ IeJbio
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yAyuiieHUsi YCJOBHI Tpyaa NpH 1POR3-
BOJACTBE CBAapOYHBIX paloT B 3aTCMHCH-
HEIX MeCTaX, Ha CBapOYHOM I{HTKE CJICBA
YCTAHOBJNEHA CBEMHAasA  OCBeTUTebHAsA
apMaTtypan.

B naoGoM Boinycke Oloanercus ipn-
mepho 2—3% wusobpetennii — peayns-
TAT pelleHns 3aay, BNOJHE AOCTYMHBIX
HWIKOILHUKY. JTH H300peTenns MOMKHO
caenaTh MPOCTO 3a cueT coobpasuren-
HOCTH, jaxe Ge3 HCINOAL3OBAHUA  3la-
wuil no dpuauke 1 xumnn. Houneuno, aro
neGonviine nzodperennsa. Ho — nsobpe-
Tenna! To ecTb npeanoKeHnA HOBBIC W
GeccnopHO MoJie3Hbie.

Hy a ecan poGaBnts K coobpasurenn-
HOCTH XOTA 6Bl HeMHOro 3HaHnin?

3adaua 3.
I'JE B3ATh TAKYIO TOYKY?

B yenrpe zopoda na naowadu crosaa
crapurhas 6awns. H 6ot odnandol 603-
HUKAO onacenue, 4ro Oawns ocedaer.
Op2anu306a.1u EOMUCCUIO U NOPYUUAL eil
6bLACKUTY: ocedaet au 6awns’? Komuccus
s3adymaaacy. Hysxna kakaa-ro nenodsuxc-
Has TOYKa, 4TOOb. NPOGepuUThL, ONYCKAaeT-
ca AU 6AULHA OTHOCUTEAbHO ITOU TOYKL.
A zde e3ars rakywo Touky? Moxcer, sca
naowads u cocednue 30anus TONCE OCe-
dator? Ilpasda, ¢ narucraxr meTpax or
naowadu ectb napk. B napre — ckaaol,
KoTopsie Hagepuaka He ocedarwr. Ho ¢
Tux ckaa oaxe He GuUOHO Oaiwiti), OHA
3aKpLITA BLICOKUMU JoMamuL.

— Caoxnoe noaoxenue,— 3adymuu-
60 npous3nec npedcedaresib Komuccuu.—
Moacer 6bith, obparursca e Axademuio
Hayk?

H 7yr noseuacs usciperareas.

— He nado 6ecnokourv akademu-
koe! — ckaszaa on.— Otkpoire yueOHUE
Puzuku 9aa wecrozo Kaacca u 6cnom-
nure...

H on o06wacnua, urd umenno nado
6CROMHUTD.

A kax evt dymaere?

Bosmoxkno, Bol yake foraganncs. A ec-
JI He porajajuce, He Oefla: 1epeiinCTai-



Te yueOHNK (H3UKHM ANA WIECTOrO Kjaacca
U OTHII{UTE pasfes 0 COOCIAIHNXCA CO-
cynax. «CBoGoanble MOBEPXHOCTH MOKOA-
meics JKUJKOCTH B COOGILAIOIMXCA COCY-
JAax HaXOAATCSH HA OJHOM YPOBHE» — TaK
HanucaHo B y4veGHuKke. BosbMem pBe
CTEeKJAsiHHbIE TPYyOKHM, YCTAHOBUM OAHY B
OaiHe, APYryi0 Ha cKalle, COelHHUM
TPyOKM HIJIAHTOM M HANOJHUM HUIAHT
Boaoit. B coobmatomuxca cocynax (tpy6-
Kax) KHUAKOCTb YCTaHOBHMTCH Ha OJHOM
ypose. Otmernm at1OT YypoBenb. Ecan
GaliHA ocelaeT, TO uepe3 HeCKOJNbKO AHei
MHMAKOCTb B «GamieHHOi» TpyOke mogHu-
Metca Beie orMeTku. OcTpoymMHoe M306-
perenue, He mpasaa au? A Beab BCero-
HaBcero M3MKa HIECTOrO KJAcca...

Boabmem Teneps 3amavyy 4yTh Mo-
clloKHee,

3adaua 4.
AHBCHJEJH HA TPYBE

B zumuueckoii aaboparopuu cobpaau
YCTAHOGEY 047 NOAYHeHUS H0B020 MUHe-
paabrozo ydobpenus. Jee wudkocru,
nazoeem uxr A u B, pacnblasaucsy, npe-
epauasuch 6 NOTOKU MEAKUT Kaneaek,
npuuem Kaneavku A wau nascTpeuy Ka-
neavkam B, coedunsaucwy, u noayuuaocw
ydobpenue ABE. Tak, 60 ecakom cayuae,
004HO 6blA0 6bITL NO NPEdAOHEHUAM
zumukoe. Ho rozda ycranoeky 3anycru-
AU, 0KA3G40Ch, 4TO0, Kpome Kaneaek AB,
nOAYHAIOTCA ewje U COBEPULEHHO HEH Y-
nbte Kaneavku AA u Bb.

.

— A u B cudeau na rpybe,— ozop-
YeHKOo cKkasaa zumuk.— Moxcer 6biTh,
3apanee cmeuwaem wudkocru?

— Her, cmewusars do pacnviaenus
Heab3sn,— OT@ETUA  Opyzoll  TUMUK. —
IIpocto ne 3naio, Kak 6uiTh...

A tyr nosguacs usobperareas.

— Bosbmure yuebrnur @Pusuku 0an
cedbmo20 Kaacca,— ckaszaa Oon.— Tam
ebl HalideTe npaguao, KOTOpOe NOMOXCET
pewurs 3adavy.

Kak ebl cuuraere: o kakom npaguae
2060pua uszobperareav?

Ecnn nonaucrate yyeGHUK GuU3NKn pasa
CebMOro Kjacca, HeTpyAHO HaiTH mpoc-
TO€ MPaBUJIO: ONHOMMEHHbIe 3apsAL B3a-
UMHO OTTAJKUBAIOTCHA, pPa3HOMMEHHBIE —
B3aMMHO NPUTATUBAOTCA. 3apAANM Ka-
nejJbKH A MoNoKNTeNbHO, Kaneabku b —
orpuuateanto. Torpga npn BcTpewax AByX
NOTOKOB BO3HUKHYT TOJbKO Kamesb-
ku AbB.

NUrak, coobpasuTeabHOCTb NJIOC He-
MHOro IIKONLHOH (PN3NKKM — M MpUMEpHoO
5% coBpeMeHHBIX H306peTaTeNbCKUX 3a-
aay 6yaytr Bam noa cuay. Hy a ecam k
3TomMy npnbaBuUTb 3AAHME pUeMoOB?
B kaxxpom jene ecTb CBOM NpHeMBbl; Cy-
I{eCTBYIOT OHM W B pelleHUn mn3obGpeta-
Tenbckux 3agad. CoGcTBeHHO, MM Yke
HayaJd 3HAKOMHTbCA ¢ HUMM. Benomum-
Te 3aAa4yy 0 KoHdeTax ¢ cnponom. U306-
perateib cKazan: «XHUTPOCTb B TOM, 4TO-
6b...» XHTPOCTH — 3TO M €CTb MPpHEM.
B 3apaue o KoHderax GbiaMm aBe XHTpOC-
. [lepBan: cnpon HarpeBaan, a usobpe-
TaTeAb NPEeANOKHJ cAenaTh HaoGopoT —
OXJIAANTb CHUPOM, 3aMOpo3uTb. Brtopas:
ABAUHKA MOTOM TasaAa, mpeBpauw(adAch B
CHpON, TO €CTh MEHHJa CBOe arperaTHoe
coctoAune. B 3zapadve, KoTopylo peman
CueToBoa, TOMeE NPOUCXOAUIO U3MEHEHUe
arperaTHOroO COCTOSIHMA: Jej Tasad, H
TpaHcdoOpMaTOp NOCTENEeHHO OMYCKAJCA
Ha 3eMJII0.

Muorue npueMb OCHOBaHBI Ha MC-
noas3oBaunn ¢usnvecknx addexTor n
asaenunii. Ho npnem oranvaerca ot pusu-
yecknx GopMyanpoBOK cBoeil HauneJeH-
HOCTBI) HA peuleHHe H300peTaTeabCKUX
sapay. ®usnueckan ¢opmyauposka raa-



CUT: BeillecTBA MOTYT TMEPEXOAUTH M3
OAHOro cocTosinusa B apyroe. [Ipuem ytou-
HAeT: NpPH TAKUX Mepexofax pe3Ko Me-
HAOTCA (HU3nyecKne CBOMCTBA, U 3TO
MOMKHO MCNOJBL30BATh JAJA pelieHns U306-
peTaTeNbCKUX 3af1ay.

«Caenath Ha06OPOT», «UCMOABL3OBATDH
H3MeHeHHe AarperaTHoOr0 COCTOSHHUSA» —
cuabHbie npuembl. B ao6Gom Glonsnerexe
MOKHO BCTPETHTb H306peTeHHs, clelaH-
Hele ¢ UX nomoupw. Bor, nampumep,
tdopmyna nzobpereHus B aBTOPCKOM CBH-
aeteasctee Ne 183 122: «Cnoco6 sBuirpya-
KM HACHIIHOTO Caxapa-cHpiua M3 eMKOC-
Tell, HampMMep M3 MOPCKUX TaHKepoB,
OTJHUYAOUIMACA TeM, YTO € IENbI0 yNpo-
LIeHUs U YCKOpeHUs mpolecca caxap-
chIpel] Pa3BOAAT BOROH M HOJYYEHHYIO
nyJblny KayawTt Hacocom». Ceinyuuii rpys
TPYAHO H3BJeYb M3 TPIOMOB Kopabias.
N3zobperaTens nmpeanoua Ha Bpems pas-
TPY3KH NPEBPATUTH HEMOAATJAMBHIA CHINY-
YU TPy3 B KHIKOCTb, KOTOPYIO JIerKo
NepeKauaTb HACOCOM.

Eue ogun npumep — dopmyna n306-
peTeHHss B AaBTOPCKOM CBHJETeJNbCTBE
Ne 489938: «Cmoco6 BoccTaHOBAEHHMA
CHIIYYECTH CMep3luXxcsi Tpy3oB, OTIAH-
YAWLIMIACA TeM, YTO € UENBbI0 YCKOpPeHHs:
npouecca BOCCTAHOBJIEHHA CHIMYYeCTH
MaTepHaJOoB M CHW:KEHUS TPYA0EeMKOCTH
CMep3IIHiics MaTepuas MOABEPraT BO3-
AefCTBUIO CBepPXHU3KUX TEMIEpPaTyp».
3uMa, HA OTKPBITHIX >KEJE3HOAOPOMKHBIX
miatTdopMax JexkaT oKaMeHeBILIHe OT XO-
Joja MHHepasbHbie yao6penus. Kak pas-
rpys3uth Takoil coctaB? CrapawTcs Kak-
TO HATPEBATh FPY3, a 3TO OYEHb HENPOCTO,
NOTOMY 4TO rpysa MHoro. W BoT u30Gpe-
TaTeAd UCMOJb30BaJIN 06a U3BECTHBIX BaM
npuema:

Hajo He HArpeBaTh, a OXJAMAAThb
(npuem «cpeaatb HaoGopoT»);

rpy3 oGINBAIOT KUJKHM 330TOM, KOTO-
pLlfi MOTOM MpeBpaiaercs B raz M ucye-
33eT (MpUeM «U3MEHUTb arperaTHoe co-
CTOSAHHE» ).

Hy a Temepb 3agaua, ¢ KOTOpOi#l BHI
HaBepHsKa CNPaBUTECH.

3adaua 5.
OHH HCYE3AIOT CAMH!

Kak svirpaznyte necok, nonaswuii 8
yepruavruyy-nenpoausaiiry? Ilpumepno
¢ Takoii npobaemoll CTOAKHYAUCL UMNCE-
Kepoi-autelwyuru, OTaurvie u3 Mmeraara
derasu nado ouuwars., [as 3T020 uc-
noab3ywr crpyro necka. I[loeepxnocte
deraqell ouuwaerca, HO neCHUHKU nona-
daloT 60 GHYTPEHHUE nOAOCTU U Tam
ocraiorcs. He cranews we nepesopauu-
8aTb TAaxeable MeTasauuveckue derasu u
GLITDAZUBATL U3 HUZ NECOK...

— Moxcer, Kak-T0 3akpbiTe 6ce oT-
8EPCTUR? — HEPEWUTEALHO  NPedsoIUL
o0un uHxcenep.

— Mnozo auwneii paborei,— 63dox-
rya opyzoii.— Ho s ne euwmy unozo evi-
zoda. Camu no cebe necuunku He ucues-
HYT.

H Tyt noseuacs usobperareas.

— Onu ucuweanyr camu no cebe! —
yeepenno ckasas onw.— Jas 3rozo nado,
yrobbl necxunkKu Oviau...

Kakumu 0Ooaxcnbl 66lTo  necuunku?

N eme ogna 3agaua. Hcratu, obpa-
THTe BHHMAaHHMe: 3aJa4d U3 Pa3HBIX 06-
JacTell TeXHMKH, a PeLIaOTCA OMHAKO-
BLIMH NpHEMaMH.

3adaua 6.
ECTHh IATEHT

B daunnoii peaunosoii Tpybre nymcno
OYenb TOUHO cOeaaTs MHO20 OTEepCTUll
duamerpom 10 muasumerpos. Boobwe-ro
HeTPpYoHo npobutsv UL NPOCEEPAUTL OT-
eepcrun. Ho pesuna zubkas, nod uncrpy-
MEHTOM OHA DACTAZUBAETCH, CHCUMAETCH,
uszubaercs... Coeaarv oT6epCcTUR HYHCHO-
20 pasmepa ouenb caoxno. Macrep no-
npobosas npoxuzate OTEEPCTUA pPACKA-
ACHHBIM NPYTUKOM, HO Kpas OTEepCTUR
ob6zopaau, EPOULULAUCS.

— Huuezo ne noayuaercs! — ¢ doca-
doii gockauknys macrep.— Xorv naaus...

H Tyr noseusca uszobperaread,

— 3auem xme naakarv? — yousuacs



on.— Bedv acé Tak npocro! Ectv aneauii-
ckuli narenr M 1263562, e koropom
npedaoxceHo...

Y10 npedaoxeno e artom narente?

Bol nosnakoMuance ¢ aBymMs npue-
MaMH, a UX OK0JIO coTHH. MHorue us Hux
HEOXKUAAHHB!, OCTPOYMHHEL. [la BB M camm
y6enqurech B 3TOM, NOpPa3MuIIIAB Hajx Ta-
KO# 3afaveii:

3adaua 7.
OX, YK 3TH ChIIIHKH...

Oo0na sapybexcnas @Pupma nokynaaa
y Opyzoii nodcoanexwnoe Macao u nepe-
603usa €20 8 ABTOYUCTEPHAT EMEOCTbHIO
3000 aurpos. H eor obnapyrcuaoce, uro
KaxcOvlii pa3 6 yucrepne He zearaer
20—30 aurpos. llposepuasu ormeparouyue
npubopvl — 6cé @ nopadke. Ilaiomé6or na
3AAUCHOM ANOKE, 2ePMETUYHOCTL YUCTep-
Hbl — TOXEe 68 nopadke. Yuwau, uro He-
CKOAbKO AUTDOB MACAA MO240 OCTATLCA
6 6eude nAEHKU HA CTEHKAT YUCTEPHbL;
HO HexeaTKa 6blaa 3HAYUTEAbHO 60ablwe...

Ilpuzaacuau onvitnozo derexTusa.
H on nuuwezo He 06Hapyxcua: MaAwWUHA
Huzle He ocTanagausanach, 0dureadb He
otaueas uz nee macaa. J[erektue 6 nedo-
YMeHUU paseea PYKAMU...

H Tyt noseuacs usobperaread.

— Oz, yx aru couyuku! — cxasan
on.— Bedv 6cé Tax npocro, nado ToabKO
HEeMHO020 nodymats.

H o6wacnua, 6 uem deno.
A 6bl kKak cuuraere?

dra 3amaua Toxke Gblja onyGankosaua
B «llnonepckoit npasae». Ilucem npu-
6nino MHoOro, 6ojaee teicaun. [ucanm wne
TOJILKO HIKOJLHHKH, HO U CTYACHTHI, Hii-
yKeHepbl. ABTOpPaMM ABYX MHceM OKa3a-
auce paborunkn wmuaunuu, lopa um-
ceM — U HU OfAHOIrO MPAaBHALHOrO oTBeTal

JleTeKTHB Jierko packpseia 6w cekper
yTeYKH MacJa, ecau Ob 3Han nsobpera-
TeJLCKUU fpHeM: TO, YTO HEBO3MOKHO
CleJaTh ceifyac, MOKHO C/leNaTh 3apaHee.
Oxa3biBaeTcs, BOJMTENb 3apaHee MNOJBe-
IIMBaJ BEAPO BHYTPHM MYCTOH HUCTePHBI.
Korga B uucrepny 3aianBaju MacJho,
Bepo Toxke HanosaHsnock. [Torom nucrep-
Ha LLJIa HA 3aBOJ, MAcCJO CJAMBAaJHN, U BO-
AuTeNb CNOKOHHO AOCTaBajl BEAPO ¢ Mac-
JIOM.

IIpuem «cpenars 3apaHee» HepegKo
Hcnoab3yeTcA u3obperaTessiMu npu pe-
HIeHHH caMBIX pa3nuyHbiX 3afad. Baate
XOTA OB YMCTO MEAMUMHCKYIO 3ajauy.
T'uncoByio mOBA3KY MHOTAA OueHb TPYAHO
CHATH: MNPHUXORUTCA MeENJEHHO MU OCTO-
POKHO pacnUJMBATL €e, CTapasch He 3a-
AeThb Teao uenoBeka. Hsobperateau na-
HUTM BHIXOA: A0 HAJOKEHUA TUNCOBOH MO-
BA3KM HA TeJI0 YKIAJHLBalOT pe3HHOBYIO
TPYOKY, BHYTPH KOTOPOH HaXOANUTCA TOH-
KaAa nuaka. Horma npuxogut Bpems cHu-
MaTb MOBA3KY, KOHUB NHJIKH 3a3KHMAIOT
B JIOG3UK M MUJIAT TUAC CHU3Y BBepX, OT
TeJd K HAPYKHOH MOBEpPXHOCTH HOBH3KH.
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JHAKOMBTECH: TEXHUYECKHE NTPOTUBOPEYNA

Teneps B BamiemM apceHane Tpu npm-
eMa, ¥ BaM MOKeT MOKa3aThCA, YTO Majb-
e BCE APOCTO. HYKHO OCBONTh COTHIO
MpHeMoB — U TOTAA He CTPAIlIHA HU OfHA
3afgaua. YeH, Bcé ropaaao caoxnee. Ilo-
ACHIO 9TO HA mpuMepe.

CyuiecTBy 0T TpyGOCBapOYHbIEe CTaHBL,
obnanalompe oucHb BBLICOKOH MPON3BO-
AUTeNLHOCTEIO. B uexe ycraHaBauBaloT
PYJIOH METANIINYECKOHd JEHTH W, MoCTe-
NeHHO Pa3MaThiBafd €ro, MOJAloT JIEHTY B
cTaH. A OTTYNa €O CKOPOCTHIO MPHMEPHO
1 MeTp B CEKYHAY BHIXOJUT TOTOBaA
TpybOa.

Bcé npekpacno, 10 M3rotopileHHyio
Tpyby Hapgo paspésatb. [lonycTum, AnuHa
KaM/10ro OTpe3Ka AecATh MeTpOoB. 3HAuuT,
0TpE3aTh JIECATUMETPOBYIO Tpy6y HYHHO
3a aecATh cekyna. U He ToabKo oTpésathb
TpyGy, HO M BepHYTh pemyiuee YCTpoil-
cTBO (OHO yiijleT BMecTe ¢ Tpyboil Ha je-
CATHL METPOB) B HavyajJbHOE MNOJOKelue.

emylee YCTpOHCTBO, MNOXOee Ha
AMCKOBYIO MUJYy, HA3BIBAIOT JEeTy4YuM.
U B camom fiesie peymiHil KUCK «JeTa-
eT» B3ajA-Blepel C OTPOMHON CKOPOCTHIO:
pesaTb NpUXogNTCA Ha Xoay, Tpyba He-
NPEPHBHO BHIXOJANT M3 CTaHA.

TocMotpure, uro noayuaerca. Utobwi
peaarh ObLICTPO, HYKHO MOIIHOE pexylnee
ycrpoiictso. Takoe yctTpoiicTBo Hensbesx-
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‘napkoi!

HO OKa3blBAETCA THAMKENBIM, TPOMOIKHM;
pesKeT OHO OBbICTPO, HO HepeaBHraercs
mepnenHo. Ecam ke caenate pemyinee
yCTpOHCTBO fonerdye, owo Oyjer GulcTpo
nepeABUraThCA, HO MEMJIGHHO pe3aTh. 3a-
konaoBauubiii  kpyr! BmiGpate uro-ToO
cpeanee? Tak m penaior. B pesyusrare
«eTYYHi» HOMK M peKeT HEeBAKHO, H
nepegsuraercs ue oueHb Gwuictpo... llpu-
XOAMTCA B MOJTOPa-/iBa pa3a yMeHbIlIATh
CKOpoCTh cBapku TpyOnt. O6ujio!

Haseproe, Bot yKe nogymanu o npue-
Me «caesath sapaneer». [leficTBuTeNbilO,
pa3pésaTh JEHTY HaMHOTO HPOIIe, uYeM
paapé3aTh TpyOy: ObicTpHIil yaap HOMa —
u Jjenta paspybaena. Ho 3apauy 3ro,
yBbl, He pemiaeT. IIpeacraBbre cebe Knio-
annapar WiIH MarHuTodoH, KOTophie pa-
60TaOT A KOPOTEHBKHUX KYCKAX JIeHTHI.
Cxonbko GyeT XJOMOT ¢ 3a1PaBKOil U Ha-
Bbicokasa npouaBoguTeNBHOCTH
Tpy6OCBAPOYHHLIX CTAHKOB KaK pa3 M
AOCTHMTHYTa 33 CYeT HeNpepbiBHOCTH
npouecca, OT 3TOr0 Hedb3A  OTKa-
3aThCA.

3afauy Jojroe BpeMsa He yjlasaiochk
pemntb, Lienoil pasubix yxwuipenwii no-
BHIIAJH CKOPOCTh «MOJeTa» Pexwyinnx
YyCTPOMCTB, HO TYT jKe CHMMKalach TOu-
HOCTb — TPYOBl BLIXOAMAM TO JJIMHHEe,
to Kopowe. [Hpuxopunocn, coopysats



CJIO3KHbIE JNEKTPOHHBIE CUCTEMbl KOHTPO-
JiA: TOYHOCTH MOBHILANACL, HO MAalUUHA
CTaHOBMIACh [OPOroW, Kanpu3HOW, HEHa-
JEHKHOH,

Pasymeercs, B KOHue KOHLIOB mMOABMJI-
cA nzobperarens. OH npemno¥kuil NCHONb-
30BaTh OJHOBPEMEHHO [iBa NpuUeMa: «cje-
JaTbh 3apaHee» M «cAeNaTh 4YTh MeHb-
we». CyTs BTOpPOro npuema B ToM, 4TO,
€CJIH KaKoe-TO JIeiiCTBHE HEeJIb3A OCYILeCT-
BUTb MOJHOCTbIO, €ro Hajg0 BHINOJAHHUTH
yacTuyHo. To ecThb jeHTY Hamo He oTpeé-
3aTh, a HajapésaTb. Ecam nocme ceapku
NocHjibHee AepHYThH TpyOy, oHa caMa oOT-
aenuntca. Hpacusoe mnaoGperenmne, npas-
aa?  «Jletyyee» pemylee ycCTpoiicTBO
BooGiie He HyxHo. Tpy6a mnpoxomur
BHYTPH 3JEKTPOMATHUTA, MMIYJbC TOKAa,
PHIBOK — U OTAEJNAETCS HYMHBIA OTpe-
30K...
Hak BuguTe, «XUTPOCTB» TYT B COue-
TaHUM ABYX npuemos. [loposHb 3TH mpue-
Mb HHYEro He JAalT. A W3 CTa NPHEMOB
MOMHO MOJYYHUTH [JECATh THICAY COYeTa-
Huil no gBa mpueMa! Ecam ke yuecTs,
4TO MOTYT GBITH COYETAHHA M TpPEX, YeTH-
pex, MmATH MPUEMOB, TO YMCIO «KJIOYeii»
K 3aJayaM CTAHOBHMTCA NPaKTHYeCKH Ge3-
rpaHnyHbIM... M Mb! BO3BpaliaeMcs K He-
ob6xoxuMocTn Hayrag mnepebGupaTh Ba-
PUAHTH.

Hekoropbie mpueMbl GblIM HM3BECTHBI
elle B KOHHUe mpouuioro Beka. UsobGpera-
TEAN, MCHUXOJOrH, pasHbie CHEeNHATUCTHI
NPUBOAMIIA CNMCKH, NHOTAA BKJIOYaBILINE
A0 AsaauatH — tpuanaru npuemos. He
pa3 Kasajioch, YTO OCTAETCH CAeNaTh He-
MHOroe — MONOJHUTh CIUCKH, Kaaccudmu-
UMPOBATH MpPUEMBI H, MOMaJYHCTA,
MOM¥HO pewiaTs Jiw6ble 3agaun. Ho oGHa-
PYHIIOCH, YTO OAMHOYHBIE MPHUEMbl MpPH-
MEHSAIIOTCA He TAaK Y 4acTO M KOJHYecT-
BO CJIOMKHBIX, COCTABHbIX, KOMIIJEKCHBIX
NpHUeMOB acTPoHOMHUYEecKH Beauko. Hukak
He YyAaBajJoch YATH OT Meroga mnpo6 u
OUIN6OK.

A ecnu nogoiiTi K mpobGaeme ¢ Apyroi
CTOPOHB M TONLITATHLCA MOHATH, OTKY/JA
OepyTcs M3o6peraTeibCcKHe 3ajaud M
BoOGIIE 4TO 3TO TaKoe — H3o0peTaTelNib-
CcKas 3ajjaya’?

Bosbmem xota 6w

3ajayy o pe3ke
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Tpy6. CylmecTsosaja TexHUYECKas CH-
CTeMa — KOMIJIEKC MaIlMH N YCTpOoicTB
AnA usrortoBieHus Tpy6. OgHy n3 yacrei
3TOil CHCTeMB! — CBApOYHBLIA CTaH YyJayu-
wuan, caenanu Gonee MowHeiM. M Bo3-
HUKJIO T€XHUYEeCKOe MPOTHBOpEYHE: CTaH
MOT BECTH CBAPKY C GOJBLIOH CKOPOCTHIO,
a peXyllee YCTpPOACTBO He yCNMeBaJo OT-
pesats Tpyo6nl. Yem Gonbuie cKOpPOCTh
CBapKU, TeM TsKesee paboTaTh pexyiue-
my ycrpoiictey. I[lonpoGosann mnepepe-
JaTh 3TO YCTPOHCTBO, U CHOBA BO3HMKJIO
TeXHUYECKOe MPOTHBOPEYHe: YBEJNYHLIb
MOLIHOCTh HOMAa — BLIUTpaelllb B CKO-
POCTH pe3aHUs, HO MPOUrpaellb B YTANe-
JIEHUH YCTPOMACTBA, 3aMEJJIUTCA €ro mepe-
MelleHHe.

TexHnueckne cucrembl, MOJOGHO KH-
BbIM OPraHM3MaM, COCTOAT M3 B3aNMO-
cBA3aHHbBIX vacTteil. Ecnam «mpocro tak»
YBeJIUMHTb OJHY 4YacTb CHUCTeMbl, 3TO
OTPHUATEJNbHO CKa)KeTCA Ha [ApYrux ee
yactax. [loaTomy usobperarenbckue 3aga-
Y4 BCerja coaep:kaT pgBa TpeboBaHMA:
Haf0 yJYYIUUTb KaKYIO-TO 4acTb (KaKoe-
TO CBOICTBO) CHUCTEMBI H NpPH 3TOM He
YXYAIIATL Jpyrne ee vactun (Apyrue
CBOWCTBA) WJIM BCIO CHCTEMY B LEJIOM.
Cpenats m306peTeHNe — 3HAYUT NPEOO-
JleTh TeXHHYECKOe MPOTHBOpedHe.

3adaua 8.
BE3JIEXOJ) HA MAPCE

B o0nom panracruueckom pacckase
onucana Ikcneduyus na Mapc. Kocmu-
yeckulli kopabab onycruacs 6 00AUHY C
Oouenb HepOBHOU NOBEPIHOCTLIO: 8CHOAY
zoambl, ambl, kamuu. Kocmonasrel GbicT-
po crapaduau 6e30ex0d — KoaecHsiil, c
Goabuwumu nadyswvimu wunamu. Ho na
nepeom xe KpYTOM CEAOHE @e30exod
onpokunyacs Habok.

H tyr... Her, k¥ comanrenuio, 8 pac-
ckase u3obperareab He NOAGUACH.

A kak 6bl dymaere: uTo 6bl OH nped-
a0xcua’?

Yurure, y KOCMOHABTO8 He 6blAO 603-
MONHOCTU nepedeablsars ge3dexol.
TOME€ HameyaTalu B

Ity 3agauy



«[Muonepckoit npasge». B GonbmmHCTBE
nucem 6w Takoit orBer: «Ilog mHuIeM
Besfexona mnoasecutb rpys. llentp taxec-
TH CTAHET HUJKe, MAIIMHA OyaeT ycToiiuu-
Bee». He cnelliute BRIABUraTh CBOIO HAEIO,
AaBaliTe CHAYaJIa ONMEHMM YY:KHE NPEeAno-
MeHnA. Y Hac Temepb ecTb Kpurtepuil
ANA OHEHKH: INpeooJieBaeTCA TEXHUYe-
CKOe NMpOTHBOpeuHe Ui Her?

I'pys, noaselleHHBIA MO AHHUILEM Ma-
LIMHBI, MOBBICHT ee ycroduusocTb. Ho
OHOBPEMEHHO  YXYAIUMTCA  HPOXOAN-
MOCTb: Tpy3 OyJeT UemIsiTbcA 32 BBICTY-
nsl B nouBe, 3a KaMmHu. TexHuueckoe
npoTusopevne!

Beinu u gpyrue npeanoxenus:

BBINYCTHTh BO3AyX M3 LLUHUH,
OHHM MpOCENH HAMOJOBUHY;

CHaOAUTL Be3Aex0f AONOJHUTEAbHOH
napoii 60KOBBIX KoJjec;

9KHMA}Ky BBICOBBIBATBCA M3 OKOH M
ABepeil M [epKaTh paBHOBeCcHE, KaK 3TO
AeNalT MOTOTOHINMKH...

HeTpyaHo 3aMeTUTDb, 4TO B KaKAOM U3
3THUX MNpEeAJOKEHHH BBLIUrPHILI CBA3AH C
npourpeimieM. IlpoceBuime HamosoBuny
IIMHB Pe3KO 3aMe/IAT ABU;KeHHe Besfe-
xona. JlonoaHuTenbHbIe KoOJleca — Cepbe3-
HOe yCJIOKHeHHe KOHCTPYKIIMH, a MacTep-
ckux Ha Mapce HeT. 3acTaBafTb KOCMO-
HAaBTOB BBIMOJIHATbL OMacHble aKpoGaTHue-
CKHE TPIOKM — HEeJONYCTUMBIA  pHUCK...
UsGexmsaTs npoTusopeumii Tak TPYAHO,
YTO aBTOP OAHOrO M3 MUCEM MPHUIHAJCA:
«Huuero ne mory npuaymats. Ilycts koc-
MOHABTH MAYT MEIIKOM...»

IlpepcraBbTe cebe MOpAKa, KOTOPHIi
He 3HaeT, uyTo pudsl M cKaabl Hago 06-
xoauth. IlpuMepHO Tak BHITAAAMUT H300-
perareab, He YYHUTHIBAOUIHHA, YTO HYKHO
00653aTebHO  YCTPAHATbH  TeXHUUYECKHne
npotusopeyns. IlomHure szamauy 06 us-
MEepEeHMH [ABJIEHMA ras3a BHYTPM JaMnbi?
Unesi paséuBaTh namnbl Oblla 3amaTeH-
TOBaHA, HO u300peTeHusi GaKTHYECKH He
NOJY4YHJIOCh: MNPOTHBOpedne He OHIO
ycTpaHeHo. UeM Goabiue jaMnm Mb paso-

YTOODI

6beM, TeM TOuHee Oymer mpoBepKa...
nu Tem Goabme mnoayuyutca Opaka,
Joma!

Ipessge wem ckasatbh: «fl pemnn

nsobpetarensbckylo  3agauy!» — ofssa-
TeabHo cnpocute cebsn: «Hakoe mporuso-
peune s ycrpauun?» Ilogsecuts rpys k
BE3/[€X0AY HETPYAHO, HO MNOJBEIIUBATh
Haf0 KaK MOKHO HUMKe, a YeM HIDKe pac-
NONOMeH Tpy3, TeM uame oH Oyaer 3a-
AeBaTh 3a KaMHu u BoicTynsl. [lonmbiTka
NOBHICHTb YCTOHYMBOCTb MAIIMHB, He
npUMeHAs Hn306peTaTeNIbCKOl XHUTPOCTH,
NPUBOAUT X YXYALIEHUIO NPOXOAUMOCTH
MalllMHBI: Be3[Aex0[ mnepecTaeT OHITh Be3-
AEXOMOM...

UcnoabsyeM Tenepb TaKyl XMTPOCTb:
nycTh Tpy3 OyaeT pacnoijiokeH oueHb
HH3KO, Y CAMOTO TPYHTa, HO He CHAapYKH,
a BHyTpu Be3gexoaa. CmpsiveM rpys B...
koneca! [lomecTum Tyaa MeTaaianueckue
MWAPUKA WM KPYyrible KaMHU — NYCTh
nepekaThiBalOTCA... Takoe usobpereHue
sanateHToBaHo B flmoHmm ansA nosbiwle-
HUA YCTOMYMBOCTH ABTONOrPY34HMKOB, TH-
rayeil, aBTOKpaHOB. 3aNIOMHUTE 3TOT NpHU-
eM, OH Ha3biBaeTcd «MaTpemKa»: s
JKOHOMHUM MeCTa MOMKHO PaCHOJOKHUTD
OAMH MpeaMeT BHYTPH APYroro.

3agaua u oTBer — gBa Oepera pekHu.
[lonniTka cpasy yragaTh OTBET — BCe
PaBHO YTO MOMBITKA MepenpHrHYThL ¢ Oe-
pera Ha Geper. Texuuueckne nmpoTusope-
uus, npuemMsl o6pasyiotT Moct. Teopus pe-
meHua wu3obperaTesbCKUX 3agay — 3TO,
B CYI(HOCTH, HAYKa O TOM, KaK BO3BOJMTb
He3pHUMble MOCTHI, MO KOTOPHIM MBbICIb
NPUXOMHUT K HOBBIM MIEAM.

BrnpoyeMm, mnpoTuBOpeyns H TNpUEMBI
npaBuibHee CPaBHUTH C OMOPaMU MOCTA.
IlepenphirHyTs ¢ ONOpH HAa ONMOPY TOMe
He TaK MPOCTO: HYXHA [AOragka, 4To6hb
nepeiTH OT 3ajauu K NPOTUBOPEYHUIO U OT
npoTusopeuns k npuemy. HKpome omnop
HeoOxoauMbl GanKu, COeAMHAOIHE ONO-
pbl,— BOT TOrAa NOJAYYHUTCSH XOPOLUHi
MOCT, MO KOTOPOMY MOKHO CMOKOHHO M
YBepeHHo, lIar 3a 11aroM, nepeiitu oT 3a-
Aauu K OTBETY.

O TakoM MOcCTe MBI elle MOTOBOPHM.
IToka BakHo oaHO: u3oOpeTaTenl0 HEOH-
XOJUMO HAXOJUTh U MPEOAOJEBATh TeXHH-
yeckne mnporupopeuus. C 3toil mpocroit
uaeM " HAYMHAeTCS TeOpHs pelleHHus
H306peTaTeNbCKUX 3aAaY.



NOPASMBIIJIANTE CAMH

Y Hac yme ecTb HHCTPYMEHTH AJs
paboTel ¢ 3agauaMM — NATh CHJABHBIX
NpHEMOB:

1. Cpenats naoGopor.

2. Ucnoab3oBaTb M3MeHeHHe arperat-
HOTO COCTOAIHMSA.

3. Cnenats 3apanee.

4. Caenath uyTh MeHbiue TpeGyemoro.

5. [IpnMeHuTL «MaTpPeIKYy».

Bul 3HaeTe Takke, 4TO HpHEMaMN MO-
ryt ObiTh ¢pusuveckue 3dpdekTsl U ABAE-
uHusi. Hakonen, y Bac ecTb HagemHbiil
KpUTepHil ANs ONEHKHM HAeil: Xopowas
naobperatesbckas uaes  o6A3aTeabHO
npeofosieBaeT MPOTHBOPeYHeE.

f1 npuBexy HeckoJabkO 3agau, notpe-
Hupyiiteco. [loMuuTe, uT0 cMBICH TpEeHH-
POBKM He B TOM, 4TOOb mepebupaTh Ba-
puautel. [locTapaiiTecs NCNONbL30BATH HH-
CTPYMEHTB — npueMsl, GH3UKY, 3HaHUe
O MPOTUBOPEUHAX.

3adava 9.
OJIHH 3A BCEX

B aaboparopuu cobpaau ycramosry
0aa uzyuenus 0OeuxenHus kaneaek xHud-
Kuxr Mmunepaabnblx ydobpenuil, pacnbi-
asembly ¢ camoaera. B Tpybe muaacs
noToK 8030yxa, Hecyuuli MHONKECTEO Ka-
neaek. Ho 3zarazannuiii u ycranwosaen-
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Hblil pacnsiauresd 0asan TOALKO O4eHb
MareHbkUue kaneabku. Mewdy Tem 8 rode
onuiTO8 @LLACHUAOCH, YTO Hado u3y4ars
deuxcenue u O6osee KPDYnHLX Kaneaek.

— 3akaxem euje HECKOAbLKO pacnbl-
auteaell,— npedaoxus 00un uMICEHED.

— JMoazo u dopozo,— gospaszua dpy-
20li.— J{aa Oeadyaru onviTog norpebyer-
ca 0eadyars paszubix pacnbviaureael.

H Tyr, pasymeerca, nossuaca usobpe-
Taress.

— Odunr pacnviaureas 6yder pabo-
Tarb 3a 8cexr,— ckasaa OH.— Pasmepoi
Kaneaex MOJXCHO YBeAUHUTb, eCAl...

H on o6vacnua, uro nyxno cdeaats.

A uro npedaoxmure avi?

Haseproe, 3agaua 9 nokaxercs sam
Aerkoit. Caegyoupne 3agaun noTpy/Hee,
HO M ¢ HUMM Bbl CIIPaBHTECH.

3adaua 10.
CHEJIAEM BOJY MAI'YE

Odnaxdvr snamenurviii Tpenep, 6olg-
WUl YeMnuUorn no npuixkam é gody, no-
HAA0BAACA KOArEZE:

-— Tpydno paborars. lpeixcku crano-
8ATCRA 8CE caomHee u caoxnee. Hado
npudymslears Hosble Kombunayuu, npo-



606arb, ¢ npu 3ITOM, CAM ROHUMACWLD,
yeeauxueaeTca 8epoATHOCTb Heyoaunblx
«npugodnenuiin u tpasm. Kozda nada-
ewb ¢ 8blCOTHL, 800a He TAKAR Yi MA2-
kan... Mnozda euny: moxer cnoprcmex
nonpo6osarb HOBbLLUL 3aeMeHT, HO 60UTCA
ywubos, 6Gourca u3-aa TPABMbL He no-
nAcTbL MA COPEBHOBAMUE...

— Huuezo ne nodeaaewb,— 8300x-
rya kKoaseza.— Takoil y Hac eud cnopra.
B moeii zpynne Tome GuigawT Tpasmu
npu HeyoauHblT NPLIKEA.

A Tyt nosguaca usobperarenb.

— Tpasm G6oavwe ne 6yder,— crazaa
on.— Cdenaem 60dy mazue. Jjas 3rozo
HYHHO...

Kak bl dymaere: uto nywno cdeasars
¢ 6000, urobvl OMa CTaaa MA2Ye U
CROPTCMERBL He TPABMUPOBAAUCH RPU He-
yOdaunblr npuiackax?

3adaua 11.
BEYHASA KPACKA

Hupextop mebeavnoii dabpuru cka-
3a4 2AAGHOMY UMICEHEPY:

-

— B npowaom 200y mur evinycruau
CcT0 Komnaektos mebeau 0das derckux
cados. Ho, £ coxaaenuro, norpebureau
Kmaryrorca: pebara couparor Kpacky, ya-
panaior...

— A mbl TYT npu uem? — obudeacs
2aaenblil  unxcenep.— Camyio npounyio
EpACKY MOHMHO cO0paTh UL nOYaApanats.
3ro ot nac ne sagucur. Moxcer 6biTb, um
HYXHA Hekpautenas mebeab?

— Her,— g30oxhya dupekrop.— [las
derckur cadog 0683aTeAbHO HYMHA PA3-
noyeernan mebeab. Bor ecau 6b kpacka
6blia He Ha nO8EPIHOCTU, 4 NPONUTHIEA-
aa 8cio Opegecuny...

— @Danrazus! — paccmesrcs  2aas-
nbll unxcenep.— Toicauu pas npobosaau
nponursiéars dpesecuny kpackoii. Huue-
20 He noayuanocs, 8bl Ke 3naere.

H Tyt noasuaca usobperareas.

— Her, 3r0o ne panrasua!l — goc-
EAUKHYA OW.— XOTA, KOHEUHO, HYNCHbL
8bl0yMEA U CMEAOCTb, YTOOLL peuwLuTs ITY
3adauy. Xurpocts 6 TOM, uTOGHL...

A bl kak Oymaere, 6 uem 30ech
IUTPOCT®?
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COBMECTHTb HECOBMECTHMOE

Ecau Beputs MioHxrayseHy, moiMas-
Hafl MM JIMCHIA YXHTPUJIACh BBICKOYUHTH
u3 cobcteenHoil mkypsi. OctaBuM 3Ty
OXOTHHYBI0 UCTOPHIO HA cOBecTH OapoHa.
3aTo ¢ u300peTaTeNbCKUMH 3a/JaUaMH He-
uto nogobHoe npoucxoaur! Bor nauanace
0X0Ta 33 OTBETOM, MOMMAHO TEXHHYECKOEe
NpoTHBOpeuNe, M, Kaszalochk Obl, OTBeT
yxe B pykax... Ho TyT orBer HeoknganHo
yCKOJIb3aer.

Jlake mpouHo BileNUBLIMCH B TEXHH-
yecKoe MpPOTHBOpeuYHe, HeNb3si OBITh YBe-
peHHbIM, 4TO oTBeT noiimadH. OgHO U TO
e TeXHHUYecKOe MPOTHBOpeYHe B NPUH-
M€ MOMET GbITh MPEO0JIeHO MHOMKECT-
BOM PAa3HBIX MNPHEMOB.

TexHnueckne 1 poTHBOPEYNs BbI3BAHBI
TEeMN WU HHBIMA (PU3NYECKNMU NpPHYH-
HaMM: B TJIyOHHE TeXHUYECKOro MpOTHBO-
peunsi cOpATaHO MpOTUBOpeune dusanye-
ckoe. Buraagnt oHo tak: «J/laHHas yacTb
TeXHUYECKOH CHCTeMBl JOJ3KHA 06JajgaTh
CBOMCTBOM A, uT00B BBIMOJHHWTL OJHO
jaeiicTBue, N AOJYKHA 0GNANATH MPOTUBO-
(0JIOKHBIM CBOHCTBOM aHTH-A, uTOGH BbI-
nojiHuTh Jpyroe aeficreue». OGpaturte
BHUMaHUe: TeXHHUUYECKoe MpOTHBOpeyHe
OTHOCHTCS KO BCeil CHCTeMe HJH K He-
CKOJIbKMM ee 4acTaM, a d¢uanveckoe —
TOJIBKO K OfIHON 4acTH. ITO CyuECTBEHHO
ofbneruaer myTh K OTBeTy.
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Boasmem, nanpumep, samauy 9 — o6
yrajeHun necka u3 meranei. Musnyeckoe
NpoTHBOpEYHMe B 9STOH 3ajaye TaxKoe:
«[lecunHkn AOMKHBI GHLITH TBEPABIMH,
yTo6Bl OYMLIATHL MAETAJH, M TMEeCUNHKH
JOMKHB ObBITh HeTBepAbiMH (HKHIAKMMH
WK ra3oo0pasHbIMU), 4TOGBI MUX Jerko
OBI0 YAaJNSITH M3 OYNIUIEHHON MEeTaju».
Kak Ttonbko Takoe nporusopeumne cdop-
MYJINPOBAHO, OTBET CTAHOBHUTCS OUYEBHM[I-
HBIM: HYKeH NpHUeM «U3MEHHUTHh arperar-
HOe COCTOfiHMEe», UMEHHO 3TOT mpueM, M
Hukakoi gpyroi! IlycTs «nmecunHku» 6y-
AYT U3 CYXOro Jbfa: TBepAbie MpH OYHUCT-
Ke JAeTanei, 3TH «MeCYUHKH» MOTOM CaMHU
NpeBpaTATCA B raa.

B sagaue 6 (06 oTsepcTHsX B peau-
HOBON TpyOke) d¢uanueckoe npoTuBope-
uMe MOuTH Takoe re: «Tpybka goinKHA
ObiTh TBepaoil, uyTo6H Nerko ObINO cBep-
JIUTh B Heil oTBepcTHsA, U TPpyGKa NOJKHA
ObITH HeTBepAOW, YTOGB COXPaHATHL Jnac-
TuyHocThb». IlpueM ToT ke: 3amMopoaum
TPYOKY (miau, 3amOJIHUB ee BOJOH, 3aMoO-
pPO3UM BOAY), a MOCJe TOr0 KaKk OTBep-
CTHSA clleNaHbl, HATpeeM.

CymecTByl0T cnenuaibibie NpaBuia,
NO3BOJIAIOIIME MPU AHAJNU3E 3aqa4d [Iar
33 HIArOM mepelTd OT TEXHHUYECKOTO Mpo-
TuBopeuynss &k cdusnyeckomy. Ho Hepeako
dusnyeckoe mpoTuBopeyue MOKHO cdop-



MyJHpOBaTh Cpa3y, HEMOCPEe[CTBEHHO HU3
ycnoBuil 3ajgavu.

3adaua 12.
KAIlJIH HA 3KPAHE

B aaboparopuu uccaedosaau npoyecc
INeKTPOCBADKU. YueHblr UHTepeco8aso,
KAK NAAGUTCA METAAAUYECKUL CTepHEeHb,
gHecennblil 8 Oyzy, u KAK npu Irom me-
Haerca cama dyza. Braouuau dyzy, cHa-
au kKunoguabm, nocmorpeau ezo. H tyr
0Ka3aa0Cb, ¥TO HA IKPAHE GUOHA TOAbKO
dyza. Ona apue kaneab meraraa, nOITOMY
ur He eudno. Pewuau nosropurv onbir.
Brawuuau eropyo dyey, Goaee spryo,
HANPABUAU ee C8ET HA Kanal MeTaitd U
cnosa chaau guavm. Tenepv eudnbl Gbiau
TOAbKO Kaniu meTaira (UT @blcaeuusaara
apkas eropas dyza), a nepeoi dyzu, me-
Hee ApKOU, Ha JKkpane ne 6viro. Hecaedo-
gareau 3adymaaucy: uTo e deaarsy?..

H tyr noaguaca uzobperarens.

— Tunuunoe gusuvecroe nporusope-
yue,— cka3as oH.— Jleao 8 TOM, uTO...

Tar karoe xce 3decv ¢huauueckoe
nporusopenwue? H rar ezo npeodoaerv?

BHuMaTeqbHO MpOYMTAB  YCJOBHA,
MOKHO JIerko copMysinpoBaTh (uanye-
cKoe nporuBopeyue. Bropas gyra gomxkua
OBITh, MHAYe HE BUAHBl KaIJIM MeTailJa,
M BTOpPOW AYrH He ROJNM¥HO OBbITb, MHAuYe
MEI He YBHURUM MepBYIO AYTY.

Texunueckoe npoTusopevyue OOHLIYHO
dopMynupyeTca MATKO, HamMpHMEp TakK:
yroOBLl YBEJHYUTH CKOPOCTb TPY30BUKA,
Hal0 YMEHBIUUTHL BEC MEPEBO3UMOro rpy-
3a. CkopocTh KOHPAMKTYET ¢ rpy3ononb-
€MHOCTbIO, HO He HCKIIYEeHO, YTO BO3-
MOKeH Kakoii-ro Komnpomucc. B ¢usu-
YeCKOM MPOTHBOpPEYHH KOH(QIMKT [mpe-
nenbHo oboctpen. Ognako B Mupe usobpe-
TATeJLCTBA CBOM 3aKOHH: 4YeM OCTpee
copmyirpoBaH KOHQIHUKT, TEM Jierye ero
npeonoiers... Jlyra, ocsemaomasi Kanjiu
MeTajljla, He MOMKET OJHOBPEMEHHO OBIThb
M He GbITb. JHAYUT, OHA AO/KHA TO OBITH,
ToO He OBITLb — BCOIBIXUBATL M TaCHYTH.
Torga na ogHux Kagpax ¢duabma Synyt
TOJILKO KAl MeTajula, a Ha JPYrux —
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toabko ayra. llpu nemoscrpanuu gpuasma
o6a «cioKeTa» cOeJUHAIOTCA: MBI YBHIUM
M YTy, 4 Kamiu.

ITpotuBopeunssie TpeGoBanus pasge-
JeHB! 3fech Bo BpeMenH. Moxuo paapge-
JUTL MX M B mpoctpanctee. BcmoMuuM
pellienue 3apavu o tpybe: cranabHO#i JAUCT
pa3pesaH YacTHYHO, TO eCThb B OTHMX MecC-
Tax paspes ecTh, a B Apyrux Her. Cyuge-
cTByeT u (oJjiee XMTPHIH NMYyTh COBMelLe-
HUSA HECOBMECTHMOro: MPUAANUM OOBEKTY
OHO CBOWMCTBO, a ero YacTsaM — ApYroe,
nporuBonosoksoe. Ha mnepswiit B3rasipg
3TO KaKeTCs HEBEPOATHHIM — KaK M3 4ep-
HBbIX KYOHKOB MOCTPOUTL Geyi0 MmupaMu-
ay?! Ho Bor Benocunmennas iuenb: Ka)-
o€ ee 3BEHO KEeCTKOoe, HerHyuieecs, a B
ejaoM nenb rudkas.. Ciosom, pusuve-
CKHe MpoTHBOpevHs, Tpebysi COBMECTHTH
HeCOBMECTUMOe, He 3aBOAAT B TYMHK, a
obJieryaloT NyTh K peIleHUI0 3aRauu.

K npumepy, samauy 10 — «cmsrue-
HUe» BOAH — pelluTh TpyRHo. Hesacuno
naxe, 3a vro yuenutrscd. Cdopmynu-
pyem ¢usuveckoe mnporupopeuune. Bac-
CeHH [oJMeH OBITL 3aloNHEH BOJNOH
U O0JeH ObITh 3amoJiHeH 4eM-To 6onee
MATKAM, YTOOGEI CNOPTCMEH HE IMMOJIYYH.]
TPaBMBI MpH HeyaaynoM mnpehkke. Yro
marye souel? ['as, Bosnyx. BweiBog: Hapo
3anoJHUTL GacceiH... BO3MYyXOM.

Mosker mokasaTbcfl, MTO MBI 3allJU B
tynuk. Bona nepmut niaosuna, Ho ona
«wKecTkaf» npu ypape. 'az «MArkmiiy,
HO U B 3aMOJHEHHBIA razoM (TO eCTh myc-
Toil) OaccellH mpeirath Henb3si. BoiARuB

.pOTUBOpEYMEe, MBI 060CTPUIK 3aady, HO,

KaK HU CTPaHHO, BRAJIM BCMBIXHYJIA HCKOP-
Ka orpera. Xopollo, NyCTh OXHOBPEMEHHO
oymer u to, u apyroe! Ilycts cnoprcmen
npeiraetT B «CMeCb» BOAB U BO3AYyXa, B
«raguposaHuy» Bopy. UmeHHo Tak pe-
MK 3aJa4yy COBeTCKMe u3o0perarenu,
MOJYYHMBILHE aBTOPCKOE CBHMIETEJbCTBO
Ne 1127604, no Koropomy Bomy mog
BLIIIKOH — Mepell MPbDKKOM — «Trasupy-
I0T», NpONYCKas BO3AYLUHbIE MY3bIPLKH.
IIporuBopeune ycrpaneHo: «ra3upoBaH-
Has» BOJA ocTaercsd BOJOM, HO yoap o Hee
MOYTH HEOWIYTHM.

ObpaTuTe BHHMaHMe, KaKoil 3uraar
NPHILIOCH CHeaTh HA MYTH K pelleHHIo.



B ycaosuax sanaum fana «BOga» — M OT-
BeTa He BUAHO. Mbl Nepelui K «aHTHBO-
Ae», TO ecTh K rasy, BO3RYyXy. 3ajaua
Bpone Obi cTana eige Tpyasee. Caeayio-
IWMH MLICAEHHBLIA XO[: Haj0 O00BLEeUHUTH
«BOJly» M «autusoay». Toabko 3mech Ha-
Yalia BBIPUCOBBIBATBCA UJleA PeIleHUs.

Jadaua 13.
TOHKHUE H TOJICTHIE

3asod noayuua 3aka3 Ha u3éoTogae-
Hue 604bWOol NApTUU 08ALbHULY CTEKAAH-
HbBIZ NAGCTUH TOAWUHOU 1 musasumerp.
Hapesaau npamoyzoabhble 3a20T08KU,
0CTA8AA0CH c2aaduTh U KPAf TAK, YTOObL
noayyuaucst ogaavt. Ho npu obpaborke
Ha waAuosaibHOM CTAHKe TOHKUE nAdc-
TUHbL ¥ACTO AOMAAUCH.

— Hado cdeaarv naactuny noroa-
uye,— noxai08aics pabowull macrepy.

— Hu 6 koem cayvae,— orgeTus mac-
Tep.— Ham 3axasasu Tonkue naacTumbl...

H 7yt nosaguaca uszobperareas.

— Duauueckoe nporugopexue! —
80CKAUKHYA OH. — 3a20T08KU OOANHbL
6biTb TOACTHLE U TOHKUE. ITO npoTusope-
yue MOmHO pazdeautv 60 6BpEMEHU:
3a20T08KU Ha 6pems 06paboOTEW CTAHYT
ToAWe... '

3adava 14.
KAK BBINTH H3 TYIIHKA?

Ha 3as00e npucrtynuau k @uinycky
H08020 MEXAHUIMA — U CPA3Y HE BOIHUK-
au  wenpedeudennwvie Tpydnoctu. Odna
deTaab MeTaHU3IMA U320TOBAAAACH U3
craabnoli naacrunbi. Yepes 3sazorosky
nponycrail TOK, HAZPEGABULULL MeTAAA
do 1200 zpadycos. Packasennyio naacru-
HY npeccogaiu, npudasas el HYICHYIO
gopmy. H 60T 8blACHUAOCH, YTO NPU TeM-
neparype eviuwe 800 z2padycoe nosepz-
HOCTb 3a20TOGKU O6bICTDO NOPTUTCR: HA
merans epedno deiicreyer eo3dyx. Ha-
YALLHUK YeIa CPOYHO C038aA COBEUlanUe.

— Iloaoxcenue — kaxk 6 craske,—
ckasas OH.— Haaeso noiidews — naoxo
6yder, nanpago noiudewdv — ewje xyxce...

3az0T06KYy Hado nazpesarv do 1200 zpa-
dycos, unaue ee He obpaboracwsb. H
Heab3a nazpesars ewviwe 800 zpadycos,
uHa4e UCnOPTUULL NOBEPIHOCTL METAAAA.

— Bce ouenv npocro! — gockauknya
camblii Mm0a000i unacenep.— Hado Hna-
epesare do 1000 z2padycos. [lo cpedneil
TeMNepaTypbol.

— He noider,— go3pazua crapulii
macrep.— U naacrunbl 6ydem nopruTh —
Hazpea @ce-Taku @vlwse Oonycrumozo, u
06paboTKy He cMOXCeM 8ECTU — MAAA TEM-
neparypa.

— Kasepanas  3adaua, — 8300xHys
HauwaabHuk yexa.— A pewars ee Hado
6bicTpO, Npamo celinac.

H Tyt nossuacsa uszobperarens.

— Ecro pewenue,— crasaa on.

Kax 6t dymaere: uro npedaoxun
uszobperareas?

3adaua 15.
YIIPAMAA IIPYHHA

IIpedcrasvre cebe, uTO HY*HO CHATb
cnupaabhyro npysuny (dauna ee —
10 canrumerpos, Jduamerp — 2 canru-
Mmerpa), noaoHUTy naaums mexdy cTpa-
HUYAMU KHU2U U 3AGKEDLITG KHU2Y TaK,
YTO6BL NpYHCUHA HE DAZHAAACD.

Cacarb npyscuny moxHo d8yms naib-
yamu. Ho norom npuderca pasxare
naabybl, UHAYE He 3AKPOCULb KHUZY.
H npywmcuna paszoxmercs... C rtaroii cu-
Tyayuell CTOAKEHYAUCL UHICEHepbl, COOU-
pas odun npubop. Hyxno 6vta0 cxcars
RPYHCURY, YAOHCUTE U 3AKPLITL KEPLLULKOLL.
Kar sro cdeaarv, uTo6bl npymuna He
pasxcaaace?

— Ceazars? — ckazan 00un uHce-
nep.— Hnaue 3ty npymcuny ne nepeyn-
pAMUUWL.

— Heabsa, — gospasus Odpyeoii. —
Bryrpu npubopa npyxcuna doaxcna 6eiTb
c80600H0I}.

H Tyt noseuacs usobperaress.

— Ilpexpacho! — gockauknys OH.—
Hpyxcuna doaxcna 6oiTe c60600HOL U He-
c80600noil, cxaroli u Hecwxarol. Pas
ecTb npoTugopexue, 3HAYUT, neped Hamu
usobperareabckas zadava.

Kak 6vl bl pewuau 3ty sadawy?



Dpa TEXHUYECKUX CUCTEM




B BE BF BE

JJOOKA+JTOAKA=?

B KHUrax mo MCTOpMM TEeXHHUKH
XIX Bek naswiBaioT BeKOM mapa. [lepyio
nojiopuHy XX BeKa — BEKOM 3JJIEKTpHYe-
cTBa. A K KaKOMY BEKY OTHOCHTCA Halle
Bpema? Tyr uer exuuoro muenua. Oguu
rOBOpPAT — BeK aroma. Jlpyrue — KocMuU-
yeckuit Bek. MoxeTr 6BITh, BEK XHUMHHU?
Uau — Bek ajeKTpoHNKU?

Ecau 6b1 umxeHnep, skuBMuil B Hauaje
XX Beka, yBUje/l TeXHMKY HAIIUX /Heil,
ero, NoXKaayi, mpejae Bcero MOpas3uiIo
O6bl pe3koe YyBeJHMYeHHE pPa3MepoOB YiKe
3HAKOMBIX €My MamiuH. ABTOMOOHAN
BMECTHMOCTBIO MEHbIlle TMOBO3KHM MpeBpa-
THWJIKCh B MOIHBIE CAMOCBAJIbl, JETKO
nepesosamue 150—200 ToHH, B cBepx-
TMUraHThl, Hecyline Ha cebe neayw Gypo-
Byl10 ycranoBky. CamondeTh, ¢ TPyAoOM
NogHUMaBIIKE [JBYX-TpeX MACCAMKHPOB,
BHIPOCJIK B ruranTcKue aspobych. Ilosasu-
JUCh KojJoccaldbHble TaHKepbl BOJOM3Me-
lieHUueM B NoJMuInoHa ToHH. TypOussl,
Nof’beMHble KpaHbl, JOKOMOTUBH, 3XAHUA,
3KCKABAaTOPHI, Pa3jiuYHbIE KCCJEeR0BATENb-
CKHe YCTAaHOBKU — BCE CTAJNO B JECATKH
pas kpynuee. Hasanaoch, 6bl, He Bce nu
PaBHO — CTO TPY30BHKOB BMECTUMOCTBIO
N0 MOJTOPH TOHHBI KAMABIA HMIAM OAMH
rPY30BUK, Be3ylIuil MOATOPHI  COTHH
toHH? ['pysonogbeMHOCTL OfiHA U Ta Ke,
HO JJsi 0OCJHY;KUBAHUA CBEPXTPY30BHKA
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HY’KHO B [BA[ALAaTh pa3 MeHblle JIIOAeH,
Aa M MOrpy3Ka u pasrpyska UAYT pas B
pecsATh ObicTpee. MHorme usoGperaTenb-
CKHe 3aJayM BO3HUKAKWT UMEHHO U3-33
CTPEMUTEJBHOTO YBEJHYEHUA pPa3MepoB
mamuk. Bor ogHa u3 takux 3agav.

3adaua 16.
IHOCJIE ABAPHH

Taxceavlii TpancnopTrblii camorer co-
eepwun asapulinylo nocadky Ha eécna-
ZawHoe nose 8 J8YICTATr KUAOMETPAL OT
aspodpoma. Camorer pazzpy3uiu, 0CMOT-
peau nogpexdenHus: Tpeujurbl, BMATUHDL,
Mmecramu copsana obwuerka. Heobrodumo
docrasursy camoaer Ha aapodpom, & pe-
MOHTHYIO macTepckyio. Ho camoaer ge-
cur cevlwe cra ToHH. Tpancnopruposars
TAKYI0 MAWUHY HAOO OYeHb OCTOPOHHO,
yTo6bl He Obla0 OONOAHUTEALHBLLT no-
apexcdenuti. Cneyuaauctol cobpaiuce Ha
cosewanue. Bydv camoaer nomenvute,
ace 6bl10 Obl nPOCTO...

— Y710 Tyt Oymars! — oCKAUKHYA
cryldenr-cranep. Ha cosewanue ezo Hu-
KTO He npuziawat, HO Y Hezo bGblaa udes,
KOTODYIO emy OHueHb IOTEAO0Cb BblCKa-
3arb.— Tyr 6ea Odupuxcabas He oboli-
dewbcn. [odyenum camoner — u...

— Mouodoii ueaoser,— zpycTno cka-



3asn 00un u3 cneyuaaucros,— Her dupu-
aabaell ¢ Takoil zpy3onodvemnoctovio. Jla
U Heab3d asapulindblii camoaer nodwu-
Mmary 6 6030yx. Tak uro — wukakux du-
puxcabaeii!

H ryr nossuacs usobperareas.

— He coenacen,— crasan on.— Ju-
puxcabab Hyxcen u He Hywen. Camoaer
Hado nodHumatTs u He Halo nOOHUMATS...

U on o6vacHUA, KaK 8bINOAHUTL NpPO-
Tugopewugvle Ttpebosanun. Ilonpobyiite
dozadarvca: uro npedaowmua usobpera-
Teab?

Mawuub pactyT GeicTpo, HO He 6ea-
rpaHn4yHo. OHH YBEAUYHBAIOTCA B JECATD,
ABajsuatb, cTo pas... Opuako HacTynmaer
MOMEHT, Korja jJalbHelIlui pocT cTaHo-
Butcs HenbiropHbiM. Torga ogna mMammza

o0 bLeMHACTCA ¢ [APYroif — BO3HUKAET HO-
Basd TeXHU4ecKasa cucrema, Hebojbiuas,
HO MMeomasa pe3epBbl A pocta. Benom-
HUM HMCTOPHIO KopabGasa. Tlepsuie kopabGau
NPHBOIHIKCHL B ABWKenue BecaaMu. CHa-
yajla CTPOUIAH Kopabaum ¢ OJHMM pANOM
BeceJl, MOTOM MOKPYNHee — C BECJIAMH B
ABa, TpH, ueTsipe paga... B Jlpesuem Pu-
Me OJHaK[AbLl COOPYAUIU Kopabib C TpH-
auateio pagamu Becea! [pebuam OGbiio
TPY/AHO COTJacoBaHHO pPaboTaTh BeclaMH.
Jla u camMu Becia cTajiM OYEHBb THIKEJbl-
MU: paccTosiHMe OT BEepXHUX pAAOB [0
BOJL! MPEBLIIAJIO [BaJUATL METPOB.

A noroM nosiBuauch Kopabau Beceidb-
Ho-mapychbie. VIx pasmepn TOMe yBelu-
YHBAJIHCh, HO YK€ He 3a CYeT HATPOMOJK-
JeHus Beces. Tenepb CoBepIIEHCTBOBA-
JHCh [Mapyca, W [OCTENEHHO BeCeJbHO-
napycssie Kopabau cTaauM mapycHo-Be-
CeJBHBIMM, a 3aT€M W YHCTO MAPYCHLIMH.
Hauvancsa ObicTpblii pocT MapycHOro ocHa-
HEHUSA: YBEJUYUBAJM UYKHCJIO MAuT, HUX
BHICOTY, AeJajd mapyca IIHpe, YCTAHAB-
JHUBAJIH JIOMOJIHUTEJbHBIE Mapyca MeKay
maytamu... [lorom 6wl cosgan mapycHo-
napoBoii Kopabib, M BCE NOBTOPUJOCH:
NapycHO-napoBbie KOpPabGiH MOCTENEeHHO
YCTYNMUAM MeCTO Napo-MapyCHLIM, a 3a-
TEM U YUCTO MAPOBBIM.

KHampablif pas, Korjga MpOUCXOMUT
oboveaunenue A u B B cucremy AB,
BO3HMKAET HEYTO NMPHHIHIIUAJIBLHO HOBOE,
obaafawnee KayecTBaMU, KOTOPBIX HeT
noposus y A u b. Jlaike ecaum cucrema
obpasyerca mo cxeme A-+A, Bce paBHO
cyMMa paBHa He 2A, a yeMy-To Goabiue-
my. OnHa Joaka naloc omHa J0AKa, 00b-
e/lHHEeHHBbIE B CHCTEMY,— 3TO YKe He [IBe
JOfKM, a KaTtamapaH ¢ Oolee BBICOKOIi
YCTOHRYHBOCTLIO, «HemepeBopaunBae-
MOCTBIOY .

JTa Ba)KHeilaAa 0COGEHHOCTH CHCTEM
XOpOILI0 BHAHA HA 3ajaue O KYKe-J0Jro-
HOCHKe.

3adaua 17.
TEPMOMETP JJ4 JOJIOHOCHKOB

Odnancdor cobpaauce yuenble, wTo6bL
06cydute, Kak 60pOTLCA ¢ HYKOM-00a20-
Hocukom. H Tyr evlachuaock, uro ycao-



8UR CYUeCTEOBARUA HYKA U3YHeHbl ewje
ouenb cando. Hukro ne snan, nanpumep,
KaKoea Temneparypa Tead 00420HOCUKQ.

— Myuor masenvruii,— crasaa odun
YueHblil,— O6bILHbBIM TEPMOMETPOM HE ILs-
MepuuLh.

— Ilpuderca paspabarvigatv cneyii-
aabrulil npubop,— cozaacuacs Opyzoi.—
Horepsem mnozo epemeni...

H Tyt nossuacs uzobperarens.

— He nado Hukakuxr noswvlxr npubo-
poe,— ckasar OH.— Bosbmure o06bikno-
8CHHbLIL...

Kak ¢b. dymaere,
uzobperareas?

YTo0 npedaowun

Ira 3anaya Onina HanewaraHa B «[luo-
HepcKoil mpaBjae», NMpUYeM B TeKCT J0-
G6aBunau ciaoBo «crakaH». WsoGperarenb
roopua: «BoabMuTe 06GLIKHOBEHHBI# CTa-
Kau...» [lomoBuHa oTBeTOB, MpUCIAHHBIX
yurtaTenaMu, raacuna: «Hapo B3ATHL cra-
KaH, HaMOJIHUTb ero Bofoi, Opocuts Tyaa
ACJATOHOCHKA U H3MEpPHTh TeMNepaTypy
o6LIYHKIM TepMoMeTpoM». Paaymeertcs,
3TO HeNpaBWIbHHIl OTBET: MAaJleHbKUU
AOJATOHOCHK MNPAKTHYECKH He W3MEHUT
temnepatypy soasl. [logsena mcuxosoru-
yecKad MHEpPUMA: pa3 ecThb CTAKaH — Ha-
NOJHUM ero BOACH, OH JJdA TOro M Cy-
LIECTBYET...

B 3agavax wacTo BCTpeualoTcsA CjoOBa-
JNOBYIIKHM, HATAJKHBAION(ie HA HEBepHbIe
upeu. [losTromy B Teopuu peiieHus u306-
peTaTeNbCKUX 3ala¥ €CTh OYeHb BarKHOE
APaBWJIO: M3 YCJOBHUIi 3aJauu Hajo 06s3a-
TeJIbHO YOpaTb BCe chmeruajibHble TepMH-
HBl, 3aMEeHMB MX MPOCTHIMK cioBaMu. Ec-
A4, HAMpuMep, B 3ajaye YHNOMHHAETCA
«MUKPOMETPHYECKUI BUHT», MOMHO 3a-
MEHUTb 3TH cJoBa Gojlee NpPOCTHIMU —
«CTepiKeHb, KOTOPLI OYeHb TOYHO mepe-
Mmeijaerca». Mcueano cioBo «BHHT» —
W Ccpa3y CTajl0 SICHO, YTO pellieHHe He
00653aTeIbHO CBA3aHO ¢ «BBUHYHBAHUEM ).

BnpoyeM, 06 3TOM MK enie MmOropo-
pumM. Ceiiuac BepHemca k 3agave. HysxHo
HamoJHHMTL CTaKaH, KOpPOOKY MJIK Meluo-
YeK JIOITOHOCMKAMU M M3MepUTb TeMmIe-
paTypy OOLIKHOBEHHHLIM TEpMOMETpOM.
CTo [ONrOHOCHKOB, COGpaHHBLIX BMecCTe,
0o0pa3yioT cucTeMy, 06J1aJalolUlyl0 HOBbI-
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mMu cBoifictBamu. Pasmepnt 3Toit cucTeMul
HaMHOro Gosibilie pa3MepoB OT/IEJIbHBIX €€
yacreil, MO3TOMY HM3MepeHUe TeMImepary-
pHl He MpeAcTaBAAET HUKAKUX TPYAHOC-
Teil.

B kakaoMm Bbinycke OwJijieTeHs W30-
OpeTeHU MOMHO BCTPETHTb TeXHHYECKHE
HOBILECTBA, 3aKJIOYAIOUHECA B TOM, 4TO
OIUHAKOBbIe WJIK HEOAHHAKOBbIE 0GBEKTHI
COCMHAIOT B OHY CHCTeMY (3amoMHUTE:
3TO yKe LIECTOH mpueM B Baluel KOJJIEK-
uun). Bor, nanpumep, aBropckoe cBupe-
teabcteo Ne 408 586: korennHble arpe-
raThl, KOTOpble paHbIle PACHOJAraJuch B
JAUHUIO, MPEAJ0KEeHO cOOpaTh B «Ky4Yy» —
B OuH GJOK. Ynpoiaercsa CTPOUTENBCT-
BO, COKpalfaeTcsA AJAMHA BOJMOBOAOB M Na-
POBOJOB, [OCTATOYHO OJHOH JALIMOBOIL
TPy6Hl Ha Bechb GJOK. |

B KOpMOXpaHWJMHUIAX NOCTOAHHO BHI-
AensieTcA TEMJIOo, MOMeMeHUA MPUXOAUTCA




OXJAKAATb. A TOMEL[EHUA NIJA IKHBOT-
HBIX, Ha000pOT, HEOGXOAUMO 06OTpPEBaTh.
B aBropckom csupereancree Ne 251 801
NpeinoHeHo o6bLeJUHUTL 3TH 3AaHUA:
TENAO KOpMOoXpaHHaULY 6yneT oGorpeBaTs
MOMEN{eHUA AJISA CKOTA.

O6parure BHUMaHHe: aaA obpasoBa-
HUA CHCTEMB HAJ0 COEAHHUTHL OOGBLEKTH
TaK, 4ToOBbl MOABHJIOCH HOBOE CBOMCTBO.
Hanpumep, ecam Ha MOTOPHYIO JOAKY
NPOCTO YCTAHOBHMTHL CHEToXxoj (MAH MOTO-
WHKJI), HUKaKoro uszobpeTeHusa He Gyner.
Ho uaobperatens, monyunsmmit 8 CIIA
natedt Ne 3935832, cymen caKOHOMHTH
OAMH JBUTraTeNb: JOAKA NPHUBOJHTCA B
ABM}KEHHE MOTOPOM CHEroxoma. ITo yme
cucTema.

OXOTHUKY HHOTAA HaA0 HMeTb [ABa
PYXbA ¢ pasHuiMH 3apAgaMH — pobbio
u nyneil. Ho oxotutbcs ¢ nByMa pyba-
Mu Heyqo6HO: MPHTOTOBUACA CTPeNATH
M3 OHOrO pYy»xbsi, a morpe6oBalocs BTO-
poe, HaA0 MEHATb PYKbA, a BpeMeHH
Her... Casars aABa pymbs Bmecre? Hor-
Ja-TO TaK W JAenalu. A noToM JOraaa-
JuCh. B HOBOH CUCTEMe MHOTO OMHAKO-
BbIX UacTeil, MOIKHO MX «COKPATHUTbY.
B camoMm pnese, 3aueM «CBsi3Ke» JBa MpH-
knaga?! JluiiHue 4YacTH «COKpaTHAM»,
NOJyYMJIach COBpEeMeHHasi [ BYXCTBOJKA.

Eme oaun (ouens kpacuwiii!) npu-
mep. Ha merannypruyeckux koMOHHATaX
OTXO0ABl — 30J1y H ILJIaK — TPAaHCHAOPTUPY-
10T Bogoii mo Tpy6am. Ha BHyTpeHHuX
creHKkax Tpy6 OGwicTpo ofpadyercA nJOT-
Hadg KOpPKa, ee MPUXOAHTCA YAANATb BPYyY-
uylo. Hap astuM pasaMenuasnm  mHorue
HH¥eHephl, HO HHYEro He MOTJIA NPHAY-
MaTb. A Jpyrde MHM»eHepsl B 3TO BpeMA
6uanch Ham 3afilaveil o coxpaneHun Tpyo6,
N0 KOTOPLIM «CIJIaBAAIOT» YTOJbHLIE OT-
xoan. OcTpble KYcOukHM yras uapamaior
MeTaljl, HHKaK He yJAaBajoch ApefoTBpa-
TuTh M3Hoc TpyO. WUsoGperatens Muxaun
Usanosuu lllapanos npepnoxxun o6paso-
BaThL U3 9TUX TPY6 exaunyio cuctemy. CHa-
yaga mo Tpy6am uayrt sona u waak. Ha
cTeHKax oGpasyeTtcs kopka. Torna mo tem
e Tpy6aM mpOmyCKaloT YrojbHhle OTXO-
AL — OHH CAMPAOT 3TY KOpKy. U cHoBa
HAYT 30J1a ¥ LIJAK...

A Temepb 3ajaua [ias TPEHHPOBKH.
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3adaua 18.
HIHBOPOT-HABBIBOPOT

3a600 noayuua 3aKa3 Ha U3z20TO084€-
HUue 6OAbWLUT CTEKAAHRHLLT PuabTpos &

‘sude yuaundpoe duamerpom odun u @ol-

coroii dea merpa. Bdoav uavrpa Goax-
Hbl Oblau uUOTU pOBHbLE CKEO3HbLE OTEep-
crus. Ilocmorpeau unscenepwvl na uepresc
u arnyau: 6 kamlom GuabTpe HYMHHO
cdeaars THLCAYU TOHKUI OT8ePCTUl.

— Kak e deaars aru oreepcTusn? —
CRPOCUL 2AA8HYLIL UHIEHED CBOUT NOOHL-
nennbiz.— Heyxeau ceepaurs?

— Moxer, packasuts OauHHYO uez-
ay?..— HeYBEPEHHO NPOU3HEC MOA000U
UHNMEHED.

H Tyt noseuacsa usobperaress.

— He nyxno nu ceepa, Hu uza. Bcé
Hado cleadaTv  WUBOPOT-HAELLEOPOT,—
ckazan on.— Bosvmure...

Y70 npedaoxwua usobperaresv, Kak
evl Jymaere?

B 3amaue ecTh moacKaska: HYKHO MO-
crynuts HaoGopor. He 6ynem penats
ALIPKH B WHJIMHApE, a cJelaeM I[H-
JHHAP... U3 bIpoK. Bo3bMeM cTeknanubie




TPYOKH, CJHOKHM HUX BMecTe — M TOTOB
UMJIUHAP C¢ oTBepcTMAMH. MokHO B3ATH
He TpY6KH, a CTeRJISHHEIe CTepPHHM; CJIO-
*KeHHble BMecTe, OHH TOMWe o06pasylor umu-
aunap c oreepctuamu. Commute pykoit
ReCATOK KapaHRaweil — BOT M MofJeJb
duavrpa. Takoil puabTp He ToaLKO Jerko
M3rOTOBUTH — €r0 MOKHO GHICTPO pa3o-
6patb ¥ cobparb.

Hcratn, o6patuTe BHMMaHHMe: B 3TOM
M300peTeHHH COYETAIOTCA [Ba MpHeMa.

CnaomwHoOi HUWIMHAP 3aMeHeH MHOMKeCT-
BOM TOHKHUX TPYyOOK — 3TOT mpHeM Ha3hl-
BalOT JpoOJjeHueM. A motoM u3 TpyGOK
cobpaHa cucTeMa — npuem o6begMHEHH.
Takue coueraHua (MpueM M aHTUNpPHUEM)
4acTO MCAOJAb3YIOT MPHU pemeHUn u3o0pe-
TaTeJbCcKuX 3agav. Beab mnporusopeume
«RBOiiHOE» (AOMKHO OBITH — He MOMHKHO
6bITh, HYKHO — He HYMKHO), MOITOMY M
KII0Y K TAaKOMY HNPOTHBOPEYHIO [0JKeH
OBITL «ABOMHBIM» .
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KOE-UTO 0 CUCTEMAX

Ecaun 6n ame6a obnagana napom peum,
oHa Morjga 6ol ckasatb: «Mou mnpenku,
O[IHOKJETOYHbIe, KUMUM Ha 3emie eie
MuaMapas Jet Ha3ag. U ceityac Bcé co-
CTOMT U3 KieToK. [lepeBo — 3To o6benu-
HeHUe KiaeTok. YenoBek — Toxe. 3HAUHUT,
npofomkaerca apa Kaerok!» [lpu Bcem
yBaXeHUH K OJHOKJEeTOUYHOMY cobeceRHM-
Ky MBI JOMHH Oblnu Obl BO3PA3UTH:
«Y nepeBa M uyenoBeKa eCThL CBOICTBa,
KOTOpLIMH He 00J1afaloT KiaeTku. [lepeso
U 4YenoBeK — 3T0 cucremMa Kiaetok. Tak
4To Ha J3eMlle He 3pa KIETOK, a Ipa
CHUCTEM...»

Passute nmyrtem ofpasoBaHus u
YCHOKHEHHA CHCTeM — YHUBEPCAJNbHBIH
3akoH. B TexHuke pasBuTHe TOMKe uAeET
OT «KIJIETOK» K cucrteme. JlokoMoTUB —
«KJIEeTKa», KeNe3HOROPOKHBbI  TpaHc-
nopt — cucrema. Tenedonunit  anna-
paT — «KaeTka», TeaedOHHAA CETb —
cucrema.

Boiiga B cucremy, «kaeTrka» paboraer
6onee apderkTuBHO U GLICTpPO pasBUBaeT-
cA. Ho 3aro oHa 3aBUCUT OT cUcTeMbl, He
MOKET CYIecTBoBaTL Ge3 Hee.

CoBpeMeHHasA TeXHUKA — ITO TEXHMKA
cucrem. Ee «kaerku» pasnuyHbIe
ycrpoiicTBa, npubophl, MauIMHB — pabo-
TAalOT He caMu mo cebe, a B KOMILIeEKce.
[ToatoMy BTOpyI0 nonoBuHy XX Beka Bcé
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Yalmle Ha3bBAalOT BEKOM TEeXHHUYECKUX
CHCTEM,

[TopsAnku B BeKe TeXHUYECKUX CUCTEM
deonanpubie. [lomuNTE, KaK 6bIN0 B Cpen-
Hue Beka? Baccan nmoguuuanca ceubopy,
KOTOpHI B CBOI0 OYepeRb OblA BaccaaoMm

Mo OTHOUIEHUKIO K Goaee KPYNHOMY CE€HbO-

py’ HT A
Takaa ke Hepapxudg LHAPUT B MHpe
TeXHHUUYECKHX CHUCTEM. 3.ﬂeKTp"'-leCKaﬂ

JaMna — «Baccally CHCTEMbl OCBelIeHUsA
B aBTomoOune. Ho y cucreMn ocsemenus
CBOIl «CEHBOP» — CUCTeMa 3TeKTpoobopy-
A0BaHKA, KOTOPadA TOME BXOJAUT B «Bblile-
CTOALLYIO» CHCTEMY MO/l Ha3BaHUEM «aB-
ToMOOMAB». A ceHbOp ABTOMOOMIL —
«Baccad» Ooabwiol  cucremMb  ABTO-
TPAaHCHOPT, BRIIOYAIOUEH MUJIMOHLI aB-
TOMAaIlMH, TUFAHTCKYIO ceTh J0por, CTaH-
MM  3anpaBKH, peMOHTHHIE Mactep-
CKHe.

Hampasa TexHuyeckasa cucTeMa umeer
«ceHbopa» — HajgcucteMy. U cBoux «Bac-
canoB» — noacucremsl. JlwoGoe uamene-
HUE CUCTEMBI OTpa’)kaeTcA Ha MOACHCTe-
Max ¥ HajgcucteMmax. TexHuuecKue mpoTu-
BOpEeYHsA W BO3HMKAIOT M3-3a TOrO, 4TO
KTO-TO 3a0biBaeT 00 3TOM: OfUMH U3 «Bac-
canoB» BJAPYr MOJYYaeT MNPEeHMYIIECTBa
3a CYeT APYroro MJM 3a CYET «CEeHbOpa».
[Toatomy HeoGxoguMo yYMTHIBATL He



TOJIBKO (MHTEpeCchl» CHCTEMBbl, JaHHOH B
yCAOBHMAX 3a/lauM, HO U «HHTepechl» HaR-
CHCTEMBI ¥ MORXCHCTEM.

Bo3nMeM KOHKpeTHYIO 3ajRayy M mo-
CMOTPHM, KaK HaJ0 yUMTHIBaTh «deorannb-
Hble MHTEpechl».

3adaua 19.
OBOHUJIEMCA BE3 TEJENATHH

Odnaxdel HA wocce 0CTAHOBUAACL HO-
senvran «Boazan. lllogep crongyxcenno
06bACHUA naccaxupy:

— Bor 6eda, 6ensun KoHuuacs.
3abvia, nonumaere, NOCMOTPETs HA NPU-
6op.

— Bulsaer,— couyecreenno orosean-
ca naccaxup.— Jla u HenadexHbl 3TU
npubopvl. Hnozda crpeara ewe Jdanero
OoT Hyas, a 6 bake nycro. Bor ecau 6bi
bak resenaruuecku nepedagas g¢odureaio,
yro b6en3un Ha ucrode...

H 71yt noseuacs usobperareas.

— Q6otidemca 6e3 Teaenaruu,— cka-
san on.— Ecrv udes...
Y7o ace npedaoxun usobperareasv?

Ilpucrynum k awnanuszy. Hapcucre-
Ma — asTomoOuab. Hame npeanoxenue
He [JOJKHO 3ATPOHYTHL «MHTEpPech» aBTO-
mobunsi. A «HMHTepec» Yy aBTOMOGMIA
NpocToil: 4YToGH He ObII0 HMKAKUX mepe-
AeJIOK. ITO THUMUYHBIA «UHTEpec» JANA
BCEeX HAJICMCTEM, €CJIM 3aJa¥a He CBA3aHa
C KOpEeHHON UX mepecTpoiikoil MaM 3a-
MeHOi#l. Yurem 3toT «HHTepec». Ectb
«MHTepechl» M y mogcucrem. B cucremy
CMTHAJIM3aLMU BXOMAT 4eTbipe MOACHUCTe-
MBI: OeH3MH, 6eH300aK, TO, YTO «CHUrHa-
JUT» («HMKC», KOTOpbIH Hago HaiiTu), M
rosioa sogutensa. Hy, ronosy cpasy ocra-
BUM B MNOKoe: jwobaa ujges, tpebyomas
XOTA OBl MMHUMAJILHON «Mepefes K1y ro-
JIOBH, 3aBeloMO He noiiger. BeH3aun Toxe
MOKHO He paccMmarpuBath. Paccmorpum
npexeabHbI ciayuyail: GeHauHa HeT (MIHU
MOYTH HET) — MU TYT BO3HMKAET CHUTHAJ.
OcTaloTca Be NOACHUCTEMBI: «UKC» U OeH-
306aK. Y GeH3o0aka MpOCTOil «UHTEpec»:
4yTOOHI €ro He MEHAJHN, He MepecTPanBalll,
He nepefeabiBanu. BbIXORUT, «MKC» 0J-
’eH ObITL MOYTH paBeH HyJw. B mporus-
HOM cllyyae NpUAeTCA MepeResbiBaTh JIU-
60 GenauH, au6o asromobunn. Hanpu-
Mep, «MKC» HHUKAK He MOKeT ObITb peHT-
reHOBCKOM YCTaHOBKOIi: 3TO 03HA4YaN0 Obl
HEONYCTHMOE YCJOKHEHUe aBTOMOOMIIA.

Ceityac TpebOBaHMA K MOXCUCTEMAM,
CHCTeMe M HA[[CHCTeMe HACTOJILKO Mpofc-
HUJIUCH, YTO MOKHO ONpEJAENUTH «HKCH
¢ MareMaTuuecKoi touHoctb0. UyTh nos-
e A MOKa)Ky, KaK 3To jenaeTcA. A MoKa
nogymaiite camu. Hycroit 6ak (Mau nou-
TH MNYCTOH) [OAKEeH CO3AaBaTh CHUTHAJ
B rojiose Bogutensa. Horga B Gaxe ecThb
6eH3MH, CHrHaJa He JoJiHO ObiTh. U no-
MOYbL B 3TOM NOJKEH HEKMH «HKC», Ha-
CTOJILKO He0OJbIIOH, YTO HM aBTOMOOHJb
(Hamcuctema), M OGeH3uH (MORcUCTEMA)
NPAKTUYECKM HEe M3MEHATCH OT BBEACHUSA
3TOr0 «HKCa».
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YETBIPE BO3PACTA CUCTEM

HKaxpan HoBasm TexHuyecKkas cucreMa Bce uyacTd paboTajyM myCTb Heymeno, HO
cnaer 3x3ameH. [lpuummaer oskaamen aApymHoO.
OYeHb CTPOrasg  «KOMHCCHUA» — KM3HBb, Texnuyeckaas cHcTeMa — KaKk aH-
npakTuka. «Homucceus» npuaupuuBo pac- camM6ar MY3HKaHTOB, KaK CHOPTHBHAA
cnpamuBaer;: «Uro ato Takoe? Ax, ABM- KOMaHJZa — XOpoLIA TOABKO TOrAa, Korja
ratean! [locMoTpuM, kKak oH pa6oTaeT Bce 4acTH HrpalOT COrAacOBaHHO, CJa-
B 3TOi cucteMe... UTo 3K, yaoBAeTBOpM- 3KeHHO, moAwnrpuiBas apyr apyry. Iloaro-

TeJAbHO, CTABHM TPOHKY. A 3TO 4TO Takoe?
Ilepepaua or aBurartens k paGouyemy op-
rany? [Ipekpacuas nepepaua, samnuiem
NATEPKY. A TrAe Oprann ynpabjeHus?
Hak, Bcero npe kHonku?! A ecam usme-
HUJIMCh YCJOBMS paGoThi? A ecam aBa-
pua? Ilpugercs mnocraBuTe JBOMKY...»

IIpaBuno y «komuccHuu» Takoe: mpo-
XOMAT TOJABKO Te CHCTeMbl, Y KOTOpPBIX
HeT ABoek. EcTe 14 nATepkyu u yeTBepky,
MHOro nu HaOpaHo GaaloB — Bce 3TO He
nmeer 3HaveHus. Hy:xkHo TosaBKO, uTOGHI
MNOACUCTEMH yMeau paboTaTh KoOJJeK-
THBHO, MYCTh Aa)ke Ha Tpoitky. Hak um
CTPAaHHO, MOYTH BCE COBPEMEHHBIE TEeXHM-
yeckue CHCTeMbl ObliM BHA4aje Tpoed-
HUKaMM. Y mepBoro napoxoga OGwiaa
o4YeHb cJabasi 1 HeBepOSATHO NPOIKOPJIM-
Bafg MapoBasf MAalIMHA, MEpefaya OT ABM-
rateds K rpebHAM Kojec chegana 3HAYM-
TeNbHYIO YACTh JHEPTHH, 1a ¥ CAMM KoJje-
ca paGoraau HeBa)kHo. Ho u B Takom Bu-
Ale cUCTeMa MOAABAJNA BeJHKHe HAJAeK[bl,
MNOTOMY YTO COdYeTaHUe OblIO0 YAAYHBIM,
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My ycuaua uzobperaTeneil cHavala Ha-
npaBieHbl Ha To, YTOGH HaiTH «dopmy-
Jy CHMCTeMH» — yJAauHOe COYeTaHUe 4Yac-
Teii. TO MepBbIi 3TAN B )KU3HU CHCTEMBI.

A Bcero 3TanoB YeThipe, U HA Ka;KAOM
aTame CBOM 3aa4¥ M CBOY MpHeMBb! peLle-
HMSA 3a[24.

PaccMoTpuM 3THM 3Tamsl Ha MCTOPHUM
caMoJera.

Jler cTo masaj, Ha mnepBoM 3Tame,
nzobperartesell BOJAHOBAN BOMPOC: YTO Ta-
Koe JeraTeanHnii annapar? Ha kakux
yacTeidt oH JAomkeH cocToATh? . Hpbiabs
IJIIoc ABMraTe/lb MY Kpblibs Ge3 ABuUra-
teneii (naanep)? Hakue Kpbaba — He-
noABuxHeie uan mamymue? HKaxoii aBu-
raTeab — MYCKYJbHBIl, NAapOBOMH, 3JeKT-
pHuYecKHil WAY BHYTpEHHEro CcropaHus?..

Hakonen, «dopmyaa camonera» 6nuaa
HafileHa: HeMmOABMKHLIE KpbUIbSl MJIOC
ABMraTeJb BHYTPEHHEro CropaHus.

Havaacsa Bropoii aran pa3BuTusa cHc-
TeMH — «ucnpaBiaenue Tpoek». Hzobpe-
TATEJIM COBEPLICHCTBOBAJM OTAENbHBIE



YyacTH, MCKAJM Hauayuiuyw ¢opmy v Ha-
nGoJiee BBITOJHOE UX PacnoJoMKeunue, Moji-
Oupanu Jyuylmive MaTepuasibl, pasMepbl
u T. A. CKOABKO OOMKHO OBITH KpPhijib-
eB — TpunaaH, OunaadH, moayropanaal
nau moHonnau? I'me moMecTuTs pyam —
cnepeau MM c3aau? e pacnoso:xutb
moTtopni? Hakne BasiTh BUHTH — TAHYLINE
nau roakamomme? CKoabKo KoJjiec MOJMHO
OniTh y mwaccu?.. B KoHue Broporo ara-
na camoiaer npuoOpen 3HAKOMHEIE HaM
BH].

U TyT xe Hayan TepATbL €ro, MOTOMY
YTO TPeTHH 3Tam — 3TO [JUHAMM3ALNA
CHCTEMEI: YacCTH, KOTOphie ObLIN KECTKO
COeIMHEeHBl MeXAYy co0oil, cTanmm coegM-
HATbCA rubko, noasuxHo. Uaobpenan yon-
palomuecs UIACCH W KPbUIbf, MEHSAIONIHE
cBoM dopMy M naouaab. ¥ camonera mo-
SIBWICA MNOABHKHBLIH Hoc (BCIIOMHHTE
Ty-144). UcnbniTaTean nogHsJiM B BO3AYyX
MAaUIWHBI BePTHKAJBHOLO B3JeTa C MOBO-
porHbsiMH MoTtopamn. Bniin 3anareHTtoBa-
Hbl «pa3peaHbie» caMoJieThl: Kopnyc fe-
JUTCA Ha YacTH, KaMAYyl H3 KOTO-
PHIX MOKHO OLICTPO pPasrpysuTh M 3arpy-
3HUTh...

YerepToiii 3Tanm — mepexog K camo-
pa3BMBAIOLIMMCA CHCTEeMaM — elle He Ha-
CTYMHJ, HO O HEM MOMHO CYAHTb MO pa-
KeTHO-KOCMHMYECKHM anmapartaM, yMmelo-
MM NepecTpaMBaThcA B mpoiuecce pago-
Thi: cOpachiBaTh oTpaboTaHHbLIE CTYIMEHH,
Ha opOHMTe pacKpLIBaTh KpLUIbA C COJ-
HeyHHIMH GaTapeAMH, OTANATb CHYCKae-
Mbplit annapar... HoHewyHo, 3To TOJBKO
nepBbie IHarM B CO3AaHWM CHCTeM, CHO-
co0OHBIX pa3BMBATLCS Ha XOAY, B Mpoiecce
pa6ors. CoBepuieHHBIE CaMOpa3BHBalO-
muecss Kopabiu, MeHsSIIOLIMECS B 3aBHCH-
MOCTH OT BHEINHHMX YCJOBHH, CYILIECTBY-
10T MOKa TOJAbKO B (DaHTACTHMYECKHX PpoO-
MaHax.

Nrak, 3anoMHuM ueTsipe 3Tana:

noabop uacteidl Aas ob6pa3oBaHMA cHC-
TeMBbl;

COBEpPIICHCTBOBAHHE ITHX yacTeii;

AMHAMM3ANNA;

nepexofl K CaMopasBHBAIOLIMMCHA CHC-
TeMaM.

Bbl BnpaBe cnpocuTs: a 4TO HAM fAaeT
3HaHMe ITHX veTbipex 3drtamoB? [lapaiite
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NOCMOTPYM HAa KOHKPETHOM mnpuMepe.

JlaBubiM-RaBHO Ghiju MPUAYMAHLI A0-
3aTOPH AAA MEJKUX NPEeAMETOB — CTajb-
HHIX LIAPHKOB ¥ POJHMKOB, rBO3feil, BMH-
THKOB M T. . YCTPOEHEI A03aTOPH MpOC-
TO: BOPOHKa M TpyGKa c ABYMA 3acCJOH-
kamu. B Bopouky naceimaior mapurn. Or-
KpLIBAIOT BEPXHIOK 3aCJHOHKY, IIAPHKH
APOXOAT B TPYOKY — A0 3aKpHITOH HHM-
Heii 3aciaonku. Ilorom 3akphiBalOT Bepx-
HIOI0 3aCJOHKY M OTKPHIBAIOT HHIKHIOW.
N3 poaaropa BHICHINAIOT NOpUMH LIAPH-
koB. O6beM nopuuu paBeH o6beMy TPyG-
KM MeKAY 33CIOHKaMH.

IIpocTeHbKasi cHcTeMa, HO BCe-TaKH
cucrema. B 1967 roay ee ycoBepiueHcT-
BoBaau. Tpm wu3obperatenss MmoNyuUHIN
aBTOPCKOE CBHETEJALCTBO HA [03aTOP, B
KOTOpOM MexaHHYeCcKHe 3acJOHKM Oblin
3aMEHEeHEl dJeKTPOMarHMTHhIMH. Beikilo-
YHM BEPXHMH MArHMT — LHAPMKH NOMAYT
BHH3 mno TpyOKe A0 HWKHEro BKJIO-
YeHHOro MarHuTa. Bkuiouum Bepxumui
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MarHMT M BBIKIIOYHMM HHKHHMI: M3 [03a-
TOpa BEINAJAET MOPIHUA LIAPHKOB.

A Tenepb 3afaua: caenaiite uaobpere-
HHe, YJIyYLIalolee 3TOT A03aTOP.

He 3Has 3aKoHOB pa3BHTHS TexHHue-
CKHX CHCTEM, MOMKHO pacTepAThbCA: Beflb
B 3ajaye Jaxke He CKazaHo, YTO MJAOX



MarHuTHbIE go3atop. Ho Bu nerko cupa-
BuTech ¢ 3ajaueit. Jlana cucrema, Haxo-
OAILAsCA Ha BTOPOM 3Tafle PasBUTUA.
Caepyioulee uaoﬁpe'reuue HOJBKHO tepe-
BECTH CHCTeMY Ha TPeTUil 3Tan, (IPUNAThH
eil JMHAMUYHOCTL. MarnuTul pacuonoxe-
Hbl HEMOJABUKHO OTHOCHTEJILHO APYCL APY-
ra. Cpenaem unx nogsmxubimu. Teneps,
MEHASl PACCTOAHME MEHAY MarHuTaMM,
MO’KHO MEHATHb BEJMUYUHY JO3K, OTMEpse -
Mol npuGopoM. Y pgoszaTopa NOABUIOCH
HOBOE€ M MOJE3HOe KauecTBo!

JlosaTop ¢ MOABHMHLIMM MAarHUTaMM
(aBTopckoe cBugerenbctso Ne 312 810)
n300peTeH 4yepea mATH JeT moche fnossje-
HUA MAarHUTHOrO f03atopa. A Bejb ero
MO¥KHO OBLNO co3gaTh OyKBaabHO uepes
MHUHYTY MocJie TOro, Kak NpUAyMaan mar-
HuTHBIA  gosatop. [laTe noTepsHHbIX
aet... Moxer ObiTh, He Takas Yy 60ab-
masn noreps spemenn. Ho Beab nogo6ubix
ciyvaeB THICAYM U ThicA4n!

Kcratu, «cpaenats cucremy 6onee nu-
HaMHYHON» — elle  OJMH (Bocbmoil)
npueM.

3adaua 20.

KATAMAPAH — HE KATAMAPAH

Ha cydopemontrom 3aeode cnycruau
Ha 600y Hoebll peuHOU Tenaorod-Kara-
MAPAK.

Kpacueniii kopabab,— ckasar cra-
pbiil macrep.

Kpacuseiii,— coeaacuaca croas-
wuili padom unwmenep.— A zaaenoe
ycrotiyugsii, On gedv 6Gyder rodutb no
CMEWAHHBIM MAPULDYTAM: HACTb NYTU --
no moplo, wacte — no pexe. Ha peke 10
CNOKOUHO, a 60T 6 MoOpe...

A Tyt nosguaca usobperareas.

Kopabab ropowuii, cnopy her,
ckazaa on.— Ho ece-raku neobxrodumo
ewe 0OHO YCOBEPULEHCTBOBUHUE: HYNEH
Kopabab, KOTOPbLEL KaTaMapdn u He Ka-
TAMAPAH...

Kak @bl cuuraere, o kakom ycoeep
WwencTeosanuu  eosopus usobperareas?
uTO

Pewana a3ty 3ajgauy, HOMHUTe,

2 U ryr noAsnaca naobperatenn

CUCTEMA «PEYHOR KaTaMapaH» BXOAMT B
HAJCUCTEMY «peduol TpaHcnoptTy. 3Ha-
YUT, KATAMAPAH AOJDKEH YYUThIBATb CUH-
TEpechl» HAACUCTEMbL M COCTABJISIOINUX
ee cucrem.

A Teneps 0coban sapava. O ppyrux
3a/1a4 OHAa OTJHYAeTCH TeM, 4TO, pelnas
ee, MOMKHO He TOJbKO BbIATH HA MJE0
ye CAeNaHHOr0 N306peTenns, HO U 1o-
JYYUTH HEYTO coBepiueHHo Hosoe. MubiMn
cJoBaMM, 3TO yike He yuebHan, a peansb-
Hasi unsobperareabckan sanaga. He cne-

mure ¢ otrserom! [logymaiite, naipure
MHTEpeCcHOe pelleHune, NocTapaitTecs ero
Pa3BUTH.

“Sadaua 21.
S3AKOH ECTb 3AKOH

Oonandor duperrop Pabpuku uepy-
WeK npuaacuUL Ha Ccoseuwyanue Ceoux
UHMCEHEPo8 U cnpocua:

Moxcro uszobpecru sanbry- scrans-
Ky?

HAnacenepot oTgeTuN, 4TO HedarAws-
KU U 6aHbKWU 6CTAHbKU Oa8HO u3obpe-
TeHbL,

Y10 Tyt npudymaewsv nogoz0? Ouens
Y nRPOCTO YCTPOEHA Uzpyuwka: Kopnyc
duzypru umeer kpyeaoe ocnoganue, a
BHYTPU KOPRYCAa - 8 HUNHEl e20 4acTu —
ykpenaen 2pya (puc. 1). Ecau noao-
HUTb BAHLKY-6CTAHLKY HAGOK, OH NOOKU-
MeTcs u Gyder (0420 packasuearbca U3
CTOPOHbL 8 CTOPORY.

-- IHpedeavno npocro,
MbUL MOAOOOL UHMCEHED. - -
8UTb, HU npubagurs.

A usobperareab 3ailiyes 8ce Taku
npudyman HOB020 BAHLEY-8CTAHLEY,- -
80apasua  oupektop. - Bor, noaw6yi-
TeCb: GAHbKA 8CTAHLEL NO ABTOPCEOMY
ceudereavcray Ne 645661.

Hnacenepsl ckaonuaucv nid uzpyut-
Koll. Brewtne ona Huvem He 0TAUYQAAACH
or 066l4n0U. XuTpocTs sakandaaacy 6
TOM, 4TO 2pY3 c8060AHO nepemewasca no
crepxen  (puc. 2). Hepywrka mozaa
PACKAHUBATLCA «8BCPT HO2AMUY, €€ MOX -
HO 6bLAO NOAOKUTL «CNATHY.

JaKOH yeeauverUuss OUNUAMULHOC -
TU, - JUOYMHUBO NPOUIHEC 2AUBHbLL UH

- ckasaa ca-
Tyr nu yba-



acenep.— Yacru mauunbl cnavasa coedu-
HeHnbl Medncdy coboil JHcecTko, Henodeuxc-
Ko. A norom usobperareiu npudymvléaroT
coedunenusn nodeuxcuvie, zubkue. He-
pywKa — MauLHa, XoTs U O4eHb npoc-
tasn. Caedosareabno, paseurue uzpyuku
nodyuneno obujum 3axonam. Bor yeudu-
T€, KTO-Hubydv dozadaerca pasdeauts
2pY3uK 8 8aHbKe-8CTAHbKE HA YACTU, cle-
AATb ITU HACTU NOJGUICHBIMU...

— Yace dozadaauch,— ckaszaa dupek-
Top. — Baunbka-ecranbka usobperareas
Jureunenko (aeropckoe ceudereavcr-
80 N 676 290).

O nocrasua Ha croa ewe 0dny ue-
PYWEY, Kaurya ee.

Banbka-gcranvka packauugaacs He-
06blyHO: HacTora koaebanul ece 6pems
MEHAAACh.

— Tax u ecrb,— ycmexnyacs zaae-
Kbl UHNCEHED, DACKPbLEAR KOpRYC ue2-
pywru.— I'pys  pasdpobaen, uacruyvl
c0eaanbl NOABUNCHBIMIL — KAK & Necoy-
nolx uacax (puc. 3). lecok nepecvinaer-
¢, 64a200apa ITOMY UIMEHAETCR HACTO-
Ta Koaebanull.

— H ecé ato na dpyezol Pabpure! —
gockauknya Odupexrop.— Heyxceau Mol
Huuezo ne moxcem npudymars? Bei zoeo-
pure, ecTb 3aKOH YeeaUueHus OuHa-
muynocru. Xopowo! Hcenoawsyiite aror
3akon. Ilpudynmaiire eanbky-écranbky,
KoTopelll  6bia  6bl  ewye  QuHamuy-
Kee.

H Tyt nossuaca usobperarenn.

— Bakon ecTv 3aKOH,— cka3an OH.—
Hepywry mosxmno coeaarv Ounamuunee.
A npedaazaro...

A yro npedaoxcure evi?



Difaxi
reh L0022
l’(‘{"/ ; /%

®EIOJIb U3 POJIA BENOJEN

A Temepr ofiHa M3 caMHX TPYAHHX
sanay. Bopouem, BH yike He pas Bupgeau,
4YTO TPYAHAA 3ajaua TPYAHA TOJBLKO MO
TeX mop, NOKa MK He 3HaeM 3aKOHOB pa3-
BUTHMA TEXHUYECKHMX CHUCTEM.

3adaua 22.
INOJIHTIOH-YHUBEPCAJI

Ha 3ae00e, sbvinyckagwem ceabcko-
ZO03RUCTEEHHbIE MAWLUKbL, Obla HE604b-
Woll nOAU20H — YHaCTOK 3eMAlU, O6HECEH-
Holli 3abopom. Ha noauzone ucnviTolearu
HOBble KOHCTPYKYUU MAWUH: KAK OHU
TPO2AIOTCA C MECTA, KAK DPA3OPAYUBAIOT-
ca. U sor cTaao useectho, uro 6 6auxcali-
wee epems 34600y npedcTouT 8bInYCKaThL
MAUWUKDL Oafl MHO2UI CTDAH, npuYeM
Kax0ol u3 3TUT CTPAH HYIHbL MAULUHBL,
pPaccuuTaRHble Ha PA3Hble NOUELL.

— Hywxno cro copox noauzonog,--
cKkasan OupexTop uMicenepam, cobpas-
wumca y Hezo 6 kabunere.— I'de mbvl
803bMeM CTOAbKO MecTal!

— H croavko denez,— dobagua 2na6-
notli 6yxeaarep.— Her, 3to npocro He-
pPeaibro — CTPOUTL CTO COPOK noau20-
nog! Hlosroxcenue 6esgbixodnoe...

H rtyr nossuacs usobperaread.
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— Besevlxodubix noaomenuli ner! —
80ckauknya on.— OOun ynueepcasbublii
ROAUZOH MONCET 3GMEHUTL CTO COPOK. Jas
T020 HYXHHO...

Yr10 0as 3T020 HYMHHO — Kak bl Y-
Maerte?

Haperocs, BH He cTaHeTe mpemsiaraTthb:

pa3neNuTh OAMH MOJUIrOH HA CTO CO-
POK MenKuX (3aBOACKONH MOJAUNOH OvYeHb
HeBeNUK) ;

BO3UTh MAIUMHH i MCNLITAHWUHE B
pasHbie CTPaHH (KaXKAYI0 HOBYIO MallMHY
NPUXOAMTCA MCNHITHBATh JECATKM pas;
npejcraBjasere, Kakue norpebyiorca pac-
xonmi?);

MEHATh MOYBY HAa MOJUrOHE TaK, KaK
MEHAIOT apeHy B HYpKe (CTO COpPOK me-
PEABMIKHBIX  «apeH» — 3T0 THraHTCKOe
coopyeHue);

3aMOpPaKMBaTh ¥ Pa3MOpPaKUBATh MOY-
BY (9TO CJIMLIKOM Me[JeHHO);

BHIBO3UTh M MPUBO3UTH Pa3Hble BUIH
IPYHTa (3TO Me[JIEHHO M OYeHb JOPOro)...

TlonoGubie uaen A[AOT BHUCPHIN B
yem-T0 ogHoM. Ho Beayr Kk mnpourpsiuy
B APYyroM. A HaM Hajo NpPeoRoNeTb TeX-
HU4YecKoe TNIPOTHBOpeYHEe: HAYUMTbCA Me-
HATb CBOMCTBA MOYBK HA MOJMrOHe, He
pacnaavyMBasgch 3a 3T0 HeJONMYCTUMbIM



YCJOMHEHUEM, YIOPOKAHUEM, YBejinye-
HHEeM MNOJUToHA.
JlaBaiiTe, mnpemxage Bcero, 3amnuiuem

ycaosus zapaum, Yro gano? [lana nousa,
obosznauum ee OykBoil B, (BemecrtBo).
HyxHO HayuyuTbcsi ynpasiaTh CBOMCTBA-
mu B, neiicreysn Ha B, kakumu-to cuna-
mu. Obosnauum atu cuaw GykBon f1 (mo-
ge cua). Toayuaerca takas cxema:

i

B,

[loneit B ¢du3MKe H3IBECTHO yYeTwipe:
rpaBUTallMOHHOE, 3JIEKTPOMarHuTHOe (B
YACTHOCTH, IJNEKTPUYECKOe U MATHMTHOe
noasi) ¥ ABa MOAA sijlepHble — TAK Ha3bli-
BaeMbie cjabble U CHUJbHBIE B3aHMOJEHCT-
BuA. B TexHuke npumeHsiot eme u tep-
MUHbI «TENJIOBOE MOJie», «MeXaHWuYecKoe
none». Utak, wects noneii. Cpasy ot6po-
CUM silepHbie 0O0JISI: HAM Befb HYKHO
o4eHb npocroe pewenue zagauu. Orépo-
CHM U TPABUTAIMOHHOE MoJie: YyNPaBIATH
CUJION TAKECTH HAyKa MOKA He Hayyu-
nach.

Ocraiorcs Tpu nons. Tenepb noHATHO,
novyemy 3anaua tpyaHas. [Tousa He oT3H-
BAa€TCAA HA HeACTBUE INEKTPOMATHUTHBIX
CHJl U OYeHb HEOXOTHO OT3LIBAETCA Ha
NeACTBME MEXAHUYECKOr0 U TeNJOBOro
noaeid. OryetnnBo BuAHO uU3KMYECKoOe
npotuBopeume: noae I1 poamHo AeHcTBO-
BaThb Ha BeiyectBo B, — atoro TpedyoT
ycnosus 3agauum — u none I He ponxKHO
NeHCTBOBATh Ha BewiecTBo B, n6o umeio-
IMecsi B HAILIEM PACNOPSKEHUH MOJA
NA0X0 YyNpaBisilOT CBOMCTBAMH [JaHHOro
BemiectBa. Takoe mnpoTusBopeume BCTpe-
yaeTcA BO MHorux 3agauax. U mpeopnone-
BAIOT ero BCeraa OflHMM U TeM 3Ke MyTeM.
Eciun uvenbas oGecneuuts npsiMoe peicr-
sue /I ua By, Hago noititu B o6xoa. Ilycts
noae IT peiicteyer Ha Bemectso B, yepe3
Kakoe-To Apyroe BewlecTBo Bj, Koropoe
XOPOILIO OT3bIBAETCA HA [eilcTBUE TOrO
AU UHOrO monsf:

JleiicTBue ectb (B obxon), U AedcTBHUA
(npamoro) Her...
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JlonycTuM, MBI peliniu UCMONb30BATh
MarHMTHOe moje. Hakum B 3ToM cayuae
AoMKHO GbiTh BemecTBo By? OTBer oueBu-
OeH: Hamo B3ATL (peppoMarHHUTHOe Belle-
CTBO, CKaKeM 3KeJle3HLI MOpPOIIOK, KOTO-
puil nerko cmemupaerca ¢ B,. Hamarnu-
YeHHble YacTHIbl MPUTATHBAIOTCA JPYT
K apyry. Uem cuibHee MarHutHoe noJe,
Tem Godbite u cuisl nputskeHnsa. Cmecs
«moyBa mnaoc GeppoMArHUTHLHI nopo-
IIOK» B CHABHOM MAarHHTHOM Moje Mo-
eT npuobpecTH MNPOYHOCTb TPAHMTA.
N moxer ObiTh pLIXJOH M MOABHAHOIA,
KaK MecOK B MYCTHIHe...

Urak, ecan B Kakoe-TO BewLlecTBO J0-
6aBUTH KeJe3Hbill MOPOLIOK, TO ¢ MO-
MOHIbI0 MArHUTHOTO MOJA MOMKHO JIerKo
MEHATb CBOHCTBA 3TOr0 BellecTBa, ympaB-
JATH UM — CKMMATh, PacTATMBATb, M3rM-
6arb, mepeMemiats U T. 4. Tenepb y Bac
KpoMe BOCbMH NPHEMOB ellle [Ba KOMIM-
JeKca MpHeMoOB: cOYeTaHMe «Pa3ApoOHThb-
00beAMHUTLY M cOvYeTaHHe «J00aBHTL
MArHMTHRIH TNOPOIIOK W  JeHcTBOBaTHL
MarHuTHLIM mosieM». [lpudem 3aro mno-
cnefHee covyeTaHue o6namaer MCKIAIOUYU-
TeJbHO cunoil. Bor HeckoabKko mpuMme-
poB.

Taukepn HHOrAa c6pachIBalOT B OKeaH
BOAY, 3arpsA3HeHHyI0 HedThlo. 3a 3TO no-
Jnaraercs KpynHbiii mrtpad, HO KaK JAOKa-
3aTh, 4T0 HedTh cOpOIIEeHA UMEHHO C AAH-
Horo kopa6asa? HegaBHo OBl mpepsioxeH
ocTpoyMHHil cnoco6. Ilpu mnorpyake B
HedTb [06GABJAAIOT MeJbyaililiMe MarHAT-
Hble yacTHIH ([JIA Kamaoro kopabasa —
YaCTHIBI C ONpefie/leHHEMH MAarHUTHHIMY
cpoiticreamu). O6Hapy:;<uB B OKeane Hed-
TAHOE MATHO, MATPYJbHBIH Kopabab Geper
npo6y HedTH ¥ N0 MArHUTHHIM METKaM
JEerkKo HaXOAUT BUHOBHOTO B 3arpsisHEHHM
BOMBI.

IIpu  M3roToBJEHHMM [PEBECHOCTPY-
MEUYHBIX MJAUT 3KeJaTesbHO, 4YTOGB mpo-
D0ATOBAThie CTPYKKHM pacnojarajuch He
Kak Monajio, a Mo JJuHe MJIHTH — 3TO
noseiiaer ee mnpouHocts. Ho Kak 3ro
caenats? Beab He Oymeimib moBopauuBaTh
KamIAYI0 CTPYKKY Bpyunywp... U3obpera-
TeNb MPEAJOMKHI HUCMOJAb30BATH MArHMT-
Hblli mopomoK. YacTuisl mopomka mpoy-
HO BUENJAIOTCA B KAMAYI CTPYKKY, a



MarHMT MOBOPAYMBAET CTPYIKKH TaK, KaK
HYHO.

MoO#HO 3aCTABUTh MACHUTHBIA NOPO-
IIOK NPUUENUTBCA U K BOJOKHAM XJOHKA.
3T0 HAMHOTO YMPOCTHT HpsifeHHe U TKa-
4eCTBO, BOJIOKHA OYAYT HOAMUHATHLCH Neil-
cTBUI0 MarHuTtHeIX noaeit. [lorom uacru-
bl MOPOUIKA HETPYAHO CMbITh: Ka4ecTBO
TKAHH He YXYJUINUTCH.

Ecnn 1po6aBUTh MArHUTHbIE 4acTHILb!
B COCTaB, U3 KOTOPOrO JIJ3lT FONOBKH
CNMUYEK, [01Y4YATCA  «OMArHUYEHHBIE»
CIMUYKHU — HX JIETKO YKJIAJLBATh B KOpobh-
ku. BooGe, noGaBka MarHMTHbIX 4aCTHIL
B N1060€ H3e/ine YaCTO 1OMOraeT aBTOMa-
TU3UPOBAThL YKIAJKY.

A Teneps ovenb Nerkas sajgava. Cob-
CTBEHHO, OHA HUCKOJbLKO He Jjerye 3ajlauu
06 wucnoiTateabHom noavrone. Ho 8w
JOMMKHBI PeIIMThL 3aJauy 0¢3 BCHKUX 33-
TPYXAHEHUI.

3adaua 23.
HY, 3AAL, NOTOJ(H!

Hasn covemku myasvrdurvma deaator
MHOKNCECTEO plucynkos. B kawdom merpe
Kunonaenku — 52 pucyunka, a 8 decsru -
munyrnom guavme — cevtwe 15000! Ha

O00HOL KUROCTYOUU pelwliall CHATb KOH-
Typuotlt  Ppuabm. CHUMAIOT KORTYPHbLI
Ppusrbm Tak. Ha Ppaneprnom wure rydon -
HUK 8blKAAGBIERET PUCYHOK BETHBIM
wnypom. Oneparop crumaer kadp, xy-
dowchuk nepedeucaer wWHYp, CHOBA one-
parop chumaer Kadp u tak odaasee. Bce-
Taku npowe nepedeuears whyp, wem de-
A4Tb Yeabill PUCYHOK.
Oz, medaenno uder deao, - ckaiaa
oneparop.
Meoaenno, - coeaacuacst xrYoox-
Huk, nodnpasass usobpaxenue saiya. —
Y7060l ITOT 30livuk npobexar no 3Kpany,
Mol ROTPATUM pabouull Oenb, He MeHbWe.

H Tyt nosisuacs usobperaresb.

Hy, sasy, nocodu! - pewureavno

ckusanr on.-- Mot Tebs pacweseaum...

Kak evt dymaere - uro npedaowuan
usobperarcan?

«TpuyMmsupar», BKauyawiunii Beine-
¢TBO, PEpPpPOMArHUTHBLIA HOPOMOK U Mar-
HUTHOE noJie, HoJyun Hassanue e
1046 (0T cnoB «(peppoMarHuTHHIA 11OPO-
moK» n «none»). Ho sens Takue «Tpu-
YMBUPATHIY MOGKHO CTPOUTL U C JAPYyrumu
noaamn. Benomunte xotsa 661 3apauy
15 —~ 06 yupsimoit upymuune. Hasepuoe,
8bl  JIOF3lAJINCL, YTO  HPYHUHY HA[0
«YHPATATb» B JleJL, 4 JUIH 3TOrO COCTABUTD

«TPUYMBUPAT» #3 Teunosoro noas [1.,
upymuusl B, 4 nbpa By
11
B8,
Yupasaste HpymuHoil  Henocpepct-

BEHHO OuYeHb HeyA001i0 - B 3TOM CYTb 3a-
Nauy. YIpasisloT €w, HAMOpP3HKUBAH N
pasMopaxuBas Jjejt (Jyuime Bcero cyxof
acn, 4Tobbi UpU TasiHUN He ObLUIO BOXLI) .

B sapnave 9 06 ykpynHenun xkaunedb
WMUAKOCTH [IJaHO O/HO BellecTBO — Kall-
an. MomHO cpasy CKasaTb: JUIH peuieHus
3ajlavd HoHaQo0UTCH elle OHO BeUlecTBo
u none. B npocreiiimem cayvae Momno
A0OABUTL B MKMAKOCTL (DCPPOMAIHUTHBIC
HYACTHUH U YyHPABIATD «CAMHAHUCMY Ka
HEb ¢ HOMOHELIO MAarHUTHOLO HOJH,

A ecaun Heabss R00ABAATL B HUKUCTh
HUKAKUX ROCTOPOHHUX HacThN?

BosnuKaeT 1HpoTHBOpPeYME: BTOPOE Be



IECTBO HOMKHO OBITH — U BTOPOro Be-
mecTBa He AoMkHO OnTh. Paagenum no-
TOK Ha J{B€ YacTH, 3apAAMM ONHY M3 HUX
NOJOKUTENALHO, JPYTYI0 — OTPHLATENBHO,
TTporusopeune ycrpaneno! ¥ Hac ogHo
BeleCTBO, MKW He N06aBNANU APYrux Be-
mecTB — M BCe-TAKM Y Hac Kak Owl ABa
pasHbix Bemecrsa... CucTemMa u3 gByx Be-
IIECTB ¥ 3NEKTPUUYECKOr0 NOJA MOCTpoe-
Ha, 3aJaya pemieHa: Pa3HOMMEHHO 3apsi-
eHHHe Kanauw 6yayr caunarbca. Tako
CHCTeMOH JIerKO YNpaBiATb, YBeJuyu-

BafA WM yMeHbIUAS BeJWYUHY 3apAOB.

«TpuymBupatei» ¢ a06LIMH mOAAMHU
(He TONBKO MArHUTHBLIMM) YCJIOBHO Ha-
3BaHB! «BenoasiMu» (OT CJIOB «BeLLECTBO»
n «noue»). Tak uro ¢demonb — yacTHbIH
NpAMOYTOJb-

cayyaii Bemonsa. Kak

HbHIi TPEYroAbHMK — YACTHWH (XOoTA M
O4YeHb BaKHBLIA) clayuyail TpeyroJabHHKa
Boobiie.

f1 ne cayuaiiHo cpaBHua Bemosu c
TpeyroabHukamu. Ilonartue  «Benoaby»
MTpaeT B TEOPUU pellieHUA n3obpeTaTenb-
CKHMX 3a/1a4 CTOJb Ke Ba)KHYI0 pojb, KaK
M NOHATUE (TPEYroJbHUK» B MaTeMaTH-
Ke. TpOyFOJle“K — MUHUMAJIBHAA Teo-
meTpudeckas ¢urypa. Jliobywo cuoxuymo
durypy mokHO pasbutbh Ha Tpeyroisb-
Huku. U eciu Mbl ymeem pewats 3ajauu
C TPeyroAbHUKAMM, MBI OCWJIMM 3aJa4H
¢ mobeiMmu Apyrumu ¢urypamu. Tak u B
TeXHUKE: eC/JM Mbl YMEeM pellaTh 3aJaun
«Hia BCNOJAbY, TO CHPABUMCA N ¢ 3a1aya-
MM, CBA3BAHHKIMM CO CJHOMHBIMU TCXHHYE-
CKMMUN CHCTECMaMU.




A3BYKA BEIOJIBHOI'O AHAJIM3A

Benosbusie dopmyan MoxKHO cpas-
HUTL ¢ dopmynamu xumuyeckumu. Bor,
HanmpuMep, 3aMHCh «peaKunH», Aaouei
oTBeT Ha 3amauy 22:

11
B| =B‘ -———— B2

Boanucrasa crpenka osHavaer «peiicr-
ByeT HeyJAOBJEeTBOPHMTENbHO», [BOHHAA
CTpellka — «Haflo MepedTH K CHCTeMe».
IlyukrupHaAa cTpeliKa — «Haf0 BBECTH
neiicTBue» .

Kak crpours u npeoGpa3oBHBATH Be-
noJan — 3T0 OCLWIMPHHEA pa3fen Teopun
pelrennsa usobperaTelibCKHX 3afay, MOJY-
9MBIIMI Ha3BaHHE BEMOJLHOrO AHAJIM3A.
Ham noka AOCTAaTOYHO 3HATL HECKOJbKO
HPOCTHIX HPaBHJI.

IlpaBusio nepBoe: ecsqu B 3ajaye JaHA
YacTb BeNoJdsA, JJA pelleHHA HYKHO [0-
CTPOUTH BeNoJb.

PazGepem, Hanpumep, 3ajauy o Genso-
fake. [lano Bemectso B (mycroil 6ak),
HeyMelolee NoJaBaTh CUTHAJN O CBOEM CO-
croAnuu. PyKoBOACTBYACH INepBbIM Hpa-
BUJIOM, MOXKHO Cpa3y 3amMcaTh pellieHHe
3a/1auu:

BI=>B‘ -————— B2

/)
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O6parure BHMMaHMe: MOJA, KOTOpbie
AeHCTBYIOT Ha BellecTBa, Mh! 3aMHChIBAEM
CBEpXy, HaJ CTPOYKOH; MOJA, KOTOpHIEe
CO3A10TCA BellecTBaMM M «BHIXOAAT Ha-
PYHY»,— MO CTPOUYKOM.

Urak, B BenoabHoii dpopme 3anaua pe-
mena. Ocraercsas yTO4HMTH, UTO Takoe Bs
u I1. Tlone ponnHo AeicTBOBATHL Ha 4Ye-
JIOBEKA; 3HAYMT, OHO MOMeT OWTb IJIeKT-
POMArHUTHBIM (ONTHYECKHM), MeXaHHYe-
CKMM (3BYKOBHIM) HaM TemjaosbiM. Onru-
YecKoe mojie HeyAo0HO: AOMOJIHUTEbHbIe
ONTHYECKHE CHrHaJk OyAyT OTBJAEKaTh
Boautensa. Eue neyno6Hee cHruamsi ten-
Josrie. A 3BykoBuie? Temepb noHATHA
poiab B2. 3ro BewecTsBo, Koraa Gak myc-
TeeT, JOJKHO B3aMMOAEHCTBOBATHL C HUM,
co3flaBas 3BYKOBOil curnaj. 3agava peiue-
Ha! Bpocum B 6ak kakoii-uubyan momja-
pok. [loka B 6ake ecthb GeH3uH, monJa-
BOK MJIaBaeT «MoJ4a» (GOKOBHIE CTOPOHBI
MOMJIABKA AOMMHK OLITh MATKUMM, YTOGHI
NONJABOK He CTy4YaJd O cTeHKu Oaka).

Kak TosnbKo ropiouero craner Majo, no-
NJAABOK 3aCTYYHMT O HO 6aKa, U BOAMTE]b
YCALIUUT CUJILHEIA NMOCTOPOHHMI 3BYK.

IMonyuyuBIIYIOCA BENOJLHYIO CHCTEMY
MOKHO 3amucaTts B Buje pomba:
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Mexanuveckoe none /I, (cuna tpec-
KK) AeitcTByeT Ha nonaaBoK B, Koropmii
B3auMojeiicteyer ¢ Gakom B, M Gaaro-
Japsa 3TOMY MOJy4aeTcsi 3BYKOBOe MNoJie
II,. Ouyenb MHOTMe 3ajauyd Ha H3Mmepe-
HMe U OOHapy)KeHHe pellaloTcs NpUcoe-
AMHEHMEM K BeumecTBy, KOTOpoe AaHO Mo
YCIOBUAM 3afauM, «BeroJbHOi MPHCTaB-
KH»:
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ITa NpUCTaBKA TaK ke THIM4YHA NJs
pellieHUs «U3MEPUTEAbHBIX» U «obHapy-
AUTENbHbIX» 331a4, KAK NpHCOefUHEHHe
rpynnst COOH k papukaay R B dopmy-
NaxX OPraHMYECKUX KUCIOT:

/O
—C
<OH

R momer O6biTh pasHbIM, HO KaKAaA
OPTaHUYECKaA KKCAOTA, KAK U3BECTHO, CO-
nepsxut rpyuny COOH.

R
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Tenepb 0 BTOpoM npasuie BenojbLHOTO
anaausa. CyTh ero TakoBa: ecau mo ycJjo-
BMAAM 3aJa4M AAaH HeHYKHH Benojb, TO
ANl ero paspylleHHs cieayeT BBeCTH
Mexny Bewectsamu B, n B, Beinecrt-

B0 B;, ABadolmeecs BUIOU3IMEHeHHEM
B, uwnu B,. 3T0 MOHO 3anHKcaTth cxe-
MOit

11
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PaspyminTs Benosib MO}KHO MO-pPasHo-
my. Uamennts 11, B, nnu B,. Yopars II.
Y6pars B, nnu B;. Beectu II;. Beectn
B;. Tlocnepnee npoue Bcero. Ho o6uiuHo
Nno yCIOBHAM 3ajJadud BBOANTL B3 Hesbad.
Bosnukaer mpoTuBopeuMe: Hago BBOIAHMTH
B3 v nenp3asa sBoauts B3;. U Bor nmpaBuno
YKa3wBaeT «XMTPui» o0XxogHOH myTh —
BBefeM B3, HO nycTh 3T0 OygeT OAHO H3
HMEIOLIUXCA BellleCTB, TOABKO CJIerKa
pupouamenennoe. Torma npoTruBopeune
Jerko mnpeopnonepaercA: B; ectb — U Bj
KaK Ol HerT.

[TosicHUM 3T0 NPaBHIO NPHUMEPOM.
MHorue 3jiexTpocTaHmMu paGoraloT Ha
yrae. [IpUBO3AT yroab B 3ee3HOAOPOMK-
HBIX BaroHax M BHICHINAIOT B TPOMAajHbIe
6yHKepn — 3Kejle300eTOHHbBIE  BOPOHKH.
Ilon BOpOHKaMHM YCTaHOBJEHB! LIHEKOBLIe
TPaHCHOPTEPH — HEUTO BpoOLe MsACOPY-
6ok. IlpaBpa, mHeku He py6AT yroab, a
ToJIbKO moAarpeGalor K TpyGompomony.
Jlanpiie yroab caMOTEKOM HjeT HO Ha-
KIOHHEM Tpy6aM K UIapOBOH MeJLHH-
ne. 3To rpoMajHHil BpawaoWHKica uH-
JUHApP, BHYTPH KOTOPOTO NepeKaThBaloOT-
cA TAMennle cTajibHbie MmApH. Yroiab
nepeManniBaeTcs B Kpouky, B nbiab. Ilo-
TOK BO3JyXa HeceT MepeMoJIOTHIH YroJib
B cenaparop, rie mnblib OTAeJAETCA M
HeT B TONKH, a KPOILIKa BO3BpaLlaeTcA
B MeJbHMIYY Ha BTOpu4HHI nomon. Cuc-
Tema, B o0ugeM, mpocTas M HaJerKHad...
eciM yroib He caMmkoM BiaaxkHbiii. Hy
a BAAKHBIA yroje noctynaer B OyHKepbl
H0BOJABHO 4acTro. U BOT TYyT HauMHaOTCA
Myu4eHHs. Yroib 3aneniser UIHEKH, JHII-
HeT K cTeHKaM Tpy0, K TOpJIOBHHE Mejb-
HuH... [loToM, B MenbHHIlE, THIHNHAA BO-
JAa OT:KUMaeTcd, oTAejdsAeTcA, HO 0 TOro,



Kdk momacTb B MeJbHHLY, MOKpPLIH yroab
NPHYMHAET MACCy XJOMOT.

Muorue naoGperatenn B pasaHbiX cTpa-
HaX MNHTAJACh MNEpPeXHTPUTb MOKPHIil
yroab. [logcymmBanu ero, menann dopmy
TpyO, TpAcam Tpyow... Meaknit yroas —
BeulectBo omnacHoe. Ilpu skcmepmMeHnTax
OH He pa3 BOCIJAMEHSUICH, CJIYyYaldHuchb
noxapel u B3peiBei. HakoHen, amepnkaH-
bl 3amaTeHToBaAu QTOPONAACTOBOE NO-
kpuitne tpy6. CTOMJIO Takoe MOKpbITHE
JAOpOro, HO, Kasajoch, 3a[a¥a pelleHa,
x0T m Aoporoil neHoi. OmHAKO BCKope
BLISICHHMJIOCH: yroab 6bicTpo caupan d¢ro-
PONJACTOBOE MOKPHTHE.

®pasa «MOKpBIH yroab mpHIMNIaer K
cTeHKe TPy6bl» Ha A3bIKe BeNOJbHOTO
aHaiM3a 3BYYHT Tak: «JlaH HeHYKHBIN
BENoJib — [[Ba BEUIECTBA M MOJe MEXaHU-
yecKknx cua cnemgenusi». Mroponaacr —
aT0 B3, npuTOoM COBEPIIEHHO MOCTOPOH-
Hee B;. [lpasuno napymeno! Kak B, Ha-
BepHOe, gorafaanch, B; HyxHo chenatb
He U3 drroponaacra, a M3 BHAOU3IMEHEHHO-
TO MEeTanaa WiHW, 4T0, mpoule, BUAOU3MeE-
HeHHOTO yrasi. B, — MOKpbIii yroab. 3Ha-
YHT, poab B3 MoeT HrpaTh cyXol yroab.
Jlake TOHKME cJOM CYXOTO Yrasi MemKay
CTeHKaMM TPyObl U MOKpPHIM YrjeM cpasy
npegorspatut npnaunanue. (OGcbinas
chHipble KOTJAeTbl M3MeNbYeHHbIMU CyXapH-
MU, X03siiika, caMa TOrO He moJ03peBasd,

MCHONb3yeT NPABWIO BeMOJBLHOrO aHa-
auza.) llogcyuleHHy0 B BO3AYWIHOM 1O-
TOKE KpOWIKY YTJs, BO3BpaLlaoInylcA
B MeJIbHUILY, oTBeadH K uHekam. [lpenens-
HO MpocToe M3MeHeHMe, HO 3ajiaya Oaec-
Tslle peuleHa!

O6paTtuTe BHMUMaHWe: B 33a4ax o
KAMSAX KHAKOCTU M 0 MOKPOM yrie ecTb
Heuto oftlee, XOTA B NepBOM cay4dae
HYKHO 11OCTPOUTb BENOJib, a3 BO BTOPOM —
paspyunte. B obenx 3anauax tpebyercs
BBECTH BEIECTBO U HeJb3fA (HeNenaTenb-
HO, TPYAHO) €ro BBOJAUTHL. JTO NPOTUBO-
peyue mpeooNeBaeTCH TeM, YTO B KauecT-
Be BBOJMMOr0 BeLIECTBA  UCHOJb3YIOT
nMemoouleec BELIECTBO, HEMHOrO €ro Hua-
MEHHMB.

BoauukaeT mnapagokcajbHas cuUTya-
IAA: HOBOTO BEHIECTBA HET (Mbl MCUIOJb-
ayem uMelOlleeci) — U HOBOE BeLleCTBO
ecTb (Mbl B YEM-TO U3MEHUIM MMelolIeecs
BEHIECTBO) .

O6blyHOE MBIULTEHUE OMEPUPYET [POC-

TOH JOTMKON: «[1a» 3HAYMT «Aa», «HCT»
3HAYUT «HET», «YepHOe» — ITO  «uep-
Hoe», «Genoe» — 3T0 «Benoe» u T. A.

Teopusi peuieHusa usobperaTeNbCKUX 3a-
Aay BbipabaTbiBaeT JApyrofi CTUJIb MbILI-
JIEHVsA, OMUPAIUIMIACA HA [HAJeKThYe-
CKYI0 JIOTUKY: «Jla» M «HET» MOTYT COCy-
HIECTBOBATb B «Jla — HET», «UYEPHOE»
MOKeT ObITb U «BeJbIM»...
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NMONNPOBYNTE CBOH CHJIbI

HanomHio npnembl, ¢ KOTOpHMH MH
1I03HAKOMMJINCH B 3TOM TJaBe:;
6. CoequHATL 06BEKTHI

cucremy.

7. Paggeants oGbeKTH (AU cucTe-
MY) Ha YacTH.

8. Coeaath cncremy AMHAMHYHOMN, Me-
HAMEelcA.

9. Jlobasnts deppomarHMTHHHA Mopo-
IIOK M [efCTBOBATh MATHUTHHIM MOJEM.

¥Y3uaan BB M npaBmia BenoJbLHOro
aHaaM3a: o JOCTpOiiKe M pa3pylieHun
BenoJieil M 0 TOM, KaK BBOJMTHb BEIECTBa,
€CJI BBOAMTbL X HEJAb3s...

Tenepb ocTaercsi NOTPEHHMPOBATHCS.
Bor Heckoabko 3amay. Y4aTute: mpu pe-
IIEHHH HA0 MOJNb30BATLCS NpUEMaMH H
npasunamu. OTBHKalTe NCKaTbL pellieHne
BCJENyl0, Hayraj mnepeGupas BapHaHTbI.

B eIMHYIO

3adava 24.
BCEM HITOPMAM HA3J10

B mope, nenodaaexy or 6epeza, pabo-
Tas 3emcHapad: yzaybasa Ono, pacuu-
waa nytv kKopabaam. I'pynt, noduareii
co OHA MODA, CMEUWLUBAACH C MOPCKOU
eodoii u no Tpybam neperauwusaics Ha
RATL KUA0MeTpo8. 3a 3emcHapsdom oz-
DOMHbBIM  X60CTOM, U3zubarouumMcss Ha
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éoanax, naviau Tpyb6ei. Ha naaey ux
depaaau nycroie dHceaesnbie GOUKU-NOH-
TOHUYL.

— [loayueno wropmogoe npedynpedc-
denue,— cka3an HAYAALHUKE  CMEHbl. —
Hado npexpaware pabory. Ilpuderca or-
COeQUHATL «X60CTH, BECTU €20 8 YKpbl-
Tue. A norom cnoea npucoedunats. Cuu-
Tall, cCYTKU noTepaeM.

— Y7o nodeaaeusb,— noxaa naeva-
mu meranur.— Ecau wropm nopeer Tpy-
6bl, 6yder xyxce.

H Tyt nossuacs usobperarend.

— Moxcno pabotate 6cem wWTOpMAM
Ha3ao0,— ckasan ou.— llpocto cucrema
«Tpy6a — NOHTOHbBLY JOAINCHA CTATD...

Kakoii doaxcna cratv 3ta cuctema u
xax ona 6yder paboratb npu wTopme?

EEEG.;
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Jadaua 25.
BUHHT JJIA KAPJICOHA

Odnanovt dupexrop «Jlerckozo mu-
pa» npuexras wna Pabpury uzpyuwex u
CKQA3a8 24Q6HOMY UHNCEHEDY:

— [Morynareau cnpawusaror Kapa-
COHa, a Taroil kykabl HeT. Kaxcovii dens
caesbl... Boipyuaiire!

— ¥ nac dea obpasya kykoa,— oree-
TUL eMY 2Aa8HbLL unmeHnep.— Bor cmor-
pure...

Odna kyraa 6blaa TOUb-8-TOUL Takol,
KQK DUCYIOT 6 KHUNXKAI, HO He AeTaiq.
Y Opyeoii 3a cnunoi 6bia Goabwoi
BUHT — HAMHO020 Goabwe, wem cam Kapa-
con. Kyraa ne mozaa crosry, o 3aro ee
MOHHO 6blAO 3aANYCKATL — KAK uzpyuey-
Hblll gepToaer.

— Maoxo,— e3dornys Oupertop. —
Odna kykaa noroma, HO ne aeTaer.
Hpyeasn aeraer, Ho coscem He noxoxa:

KQKaa-T0 @eTPAHASL MeabHUya, a4 He
Kapacon...
— Texnuueckoe  nporugopeuue, —

paseea pyrkamu unxenep.— Cderaewsd
Marenvruil eunt, Kapacon ne noaerur,
He zearur cuabl y eunra. A 6oabwoi
GUHT NOPTUT 6HEWHUI 8ud, KyKaa HA HO-
2ax ue crour. llpocro ne 3naio, kak
6biTS...

H ryr, roneuno, nossuacs uzobpera-
Teab.

— Ilepeiidem k usuveckomy nporu-
eaopeyuio,— ckazar oH.— Bunr Ooaxcen
6biTL Goabwum u GUHT He JoaxeH 6GbITb
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6oavwun. Acunoe deno: nado 80cnoabso-
8ATHLCA NPUEMOM. ..

Kaxum npuemom u kax 6ocnosbso-
earbca’l

3adaua 26.
HECHATH ThICAY HHPAMHUJOK

B 00noii aaboparopuu paspabarbieasu
HOBLLU AAMA3HBLE UHCTDYMENT 0ast wau-
gosanus. HncTpyment nosyuaics otiuy-
Hblll, HO U320TABALBATL €20 6bLIO OYEHb
caoxno. Kpoxornwie aamasuvie 3epha,
umegwue @opmy nupamudor, npurodu-
A0OCL BPYHHYIO YKAAObI8ATb 8EPULLUHOU
esepr.

— [Mecare toicau nupamudox — u ece
8PYHHYIO,— 803MYWYAIUCL AAOOPAHTHL. —
IHlouemy nurro nHe nodymas, xax meranu-
3upoears 3Ty pabory?

— HAymasu,— orserun 3agedyowuil
aaboparopueti.— Jla Toabko Huwezo nyr-
HO020 He npudymaru.

H tyt noseuacs usobperareas.

— Kpacueas sadaura,— crazas on.—
Hyxcno ecnomuurs npuen...

Karoii npuem nymno ecnomuurs?
Kar mexanusuposarv yraadrky aimas-
HBLT 3epen?

3adaua 27.
HO04TH HPEKPACHAA MAIHIHHA

Ha gvicTagke unxcenep 06%AcCHAL NO-
CeTUTeAM:




Panvwe @pyrrht yrkaadvieasu 8
AYuKL U KOPOBKI 8PYUHYI, a4 Tenepsb 3To
deaaer mawuna. Budure, komnseiiep no-
daer nycryi kopobky Ha cToa. PpykTel
CKATHIGANTCA C8EPTY NO AVTKY. IACKTPO
MOTOp 3acTAgAfeT Ccroa  GUOPUPOBATSH,
yrobul GpykTl YKAAABLEAAUCH nAOTHEE.
llpekpacnas mawuna, no... Ecro y nee
nedocTarok: nadas 6 kopobky, GpykTh
yduparorca dpye o dpyea u oT 31020 nop-
TATCA.

Moxcno onycrurty aorok. no koro-
poMy craTHGAIOTCA  PpYKETHL, NPAMO K
Ony kopobku, npedavyna 0dun Uz no-
ceruteaell.

= Moxno, koneyno, 8300xHyA UH-
aenep. - Ho no mepe Hanoanenus ko-
poGku npudercsa e20 nOAHUMATL. Jnayur,
HYMHA QBTOMATUYCCKAR CHCTeMd, KOTO-
pas 6yder caeduTb 3a HANOAHEHUEM Ta-
pol u nodnumare aotok. Mawuna ycaoxc-
nures. Onyckars kopobry? Fuge caoxc-
Hee...
H Tyt noseuacs uzobperaresn.

0dun aneavcun ydapsercs o dpy-

20il, ckazaa on. J3Jadaua na paspyuie-
Hite genoan. Bosvmure. ..
H on ob6wvacnua, kak coeaars, 4To6bl

npu nadenui 8 kopobky He OGuancn daxe
camble nexcnvle GpyrTol.
A uro npedaowuie aur?

Jadaua 28.
«TAKOIO ®OHTAHA
HUI'JJE HET...»

B odnom zopode pewunu coopyduts
dontan.

O6vs6usu KOHKEYPC, pACCMOTPEAL RPO-
ekTbl, nPeJCTABACHHbIE PAIHbLMI ADLUTEX-
Topamu.

Huuezo opuzunaabrozo!

-~ Bcé aro yaxce 6bla0,— 2pycTHO CcKa-
3an npedcedareab atopu.— Xoreaocw,
yTo6sl Haw GOHTAH OTAUUAACA OT 6CEX
gonranos mupa.

— A uto TYT npudymaews? — passea
pykamu uaen xiopu.— DoxTansl cTPOAT
usdaena. A npunyurn o00un u TOT HE —
nepekpewusaowyuecs crpyu. Bor e o0d-
HOM NpOeKTe NPedAONEHO 3axewb 8HYTPU
ctpyu ozoub. Tosxce ne nHogo! Yuce ecto
gonTanbl ¢ OzHeM, CBETOM, YBETOMY3bl-
Kol...

A Tyt nossuacs usobperareas.

— A npedaazaro onuran, kKoropo-
20 Huzde ewe HeT,— cKasar OM.—
Byder kpacusoe, yduseureabnoe 3pe-
auuye!

Ilonpobyiire dozadarbes, wro npedao-
Jcua u3obperareab. A Moscer 6bLTL, 8aM
yOacrca paseutv ezo udew u cdeaars
H080e uzobperenue’..




Hayka n3o6peratb
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XHTPOCTD N ®U3NKA

Bui npoumtannm tpers kunrn. Ecan
MONBITATLCA MPERENbHO CHKATO M3JIOKHUTH
CMBIC] [POYMTAHHOrO, MOJYYHTCS MNpH-
MepHO cJefyioiee.

HzoGpetaTenbckne 3ajaun M3gaBHA
pemianvch (la ¥ CErofHs ele pemaoT-
csi) MerofioM npob m ouwnGok. Merton He-
agdekTHBHREI, MOITOMY Ha pellleHHe 3a-
Aa4 NPUXORMJIOCH TPATHTH MHOTO YCHJMH,
BpeMeHH, cpefictB. M3oGpeTenns Hepeako
3anasfpiBalOT Ha MHorMe roabl. Hayumo-
TeXHHYECKas peBoJAOUMA mnorpeboBaia
NPMHUMONAJIBLHO HOBBIX MeTOHOB HM300pe-
tateabctBa. IloABnaace Teopnsa peweHus
naobperateancknx 3agay (TPU3), omna
YYMT pellaTh 3afauyyM, He MepeGupas
«nycToie» Bapuanthi. OcHoBHasi wjes Ta-
KOBa: TeXHWYECKMe CHCTEMH BO3HUKAIOT
M PpasBMBAaIOTCA 3aKOHOMEpPHO; WM3yueHHe
3TMX 3aKOHOMEpHOCTEe#H gaeT NpHeMbi —
MHCTPYMEHTH JaA peuleHuAa wu3obpera-
TEAbCKUX 3aAaY.

IlpneMul, ¢ KoTOpHIMH BHI MO3HAKO-
MWIHCb, MOKHO pa3feJuTh Ha TpH
TPYNMbL:

pasjMyHble XUTPOCTH, HANMpPHUMep MpH-
€M «CcHenaTh 3apaHee»;

npyueMbl, OCHOBaHHbIe Ha WCIO0Jb30Ba-
Hun ¢dusnvecknx adbdextos U sABAEHMUI,
K MX YACAY MOKHO OTHECTH INpHeM «u3-
MEHUTb arperaTHO€ COCTOsIHWEY;

KOMIJIEKCHBIE TIpHUeMbl, BKJIOYalomuye
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M XHTPOCTb, M (PM3HMKY, Hampumep no-
crpoenne denonen.

Yame Bcero mpu pemieHuM mnaobperta-
TeAbCKNUX 3a/lay MPUXOAUTCA NPHMEHSATH
cHAvajla XMTPOCTh, MoToM pusuKky. ¥Ycnex
JOCTHraeTcsi MMEHHO COYEeTaHWeM TOro
n apyroro. [loaromy npumenenvne puankn
NpH pelleHny u3006peTaTenbCKUX 3aA34 —
OAMH W3 Ba)KHeMIINX pasfelloB TEOPUH
Hu3o0peraTenbCTBA.

HocMoTpuM, KaK NMPOMCXOANT CThIKOB-
Ka XHTpocTH M (PU3MKH.

3adaua 29.
BYJET PABOTATHh BEYHO!

Ha odnom 3ae0de uacro ebixoduaa us
CTPOS MAULUHA-ABTOMAT. 3TO Gbiaa OueHb
ZOpowan mMauwLuna, o & Hell TO u deao
nopruaacst npocras 0eraab — U30ZHYTAR
Tpy6Ka, no KoTopoii cxarvlii eo3dyr ¢
604bULOIL CKOPOCTLIO 2HAL NOTOK MAAEHb-
Kux craabibiz wapuxos. lllapuxu 6uau
no crenke TpybLl 8 MecTe nogopoTa u OT-
Kaabléaal Kycouku Mmerasaa. Ydapue-
WUch 0 CTEeHKY, KaxObili wapukx ocrag-
AfA ed8a 3aMeTHYIO yapanury, HO 3a He-
CKOAbEO 4AC08 ULaDUKU HACK8O03b npobu-
8aAU TOACTYIO, NPOYHYIO TPYGY.

— Jaeaiire nocrasum O0se Tpybvi,—
ckasan HavaibHuk yexa.— Iloka odna pa-



6oTaer, dpyzyio ycneem oTPEMOHTUDOBATD.

H Tyt nosguacs usobperareas.

— Pasee aro deao: ece epemsn 3anu-
MATLCA PEMOHTOM?! — 60CKAUKHYA OH.—
Ecro y mena nodzrodswyasn udesn... l'apan-
Tupylo: mawuna 6yder paborarv éeuno!

Ilorpe6osasocy ecezo nate Munyr,
yTobbl OcywjecTéuTd udeio u3obperenus.
Y70 on npedaoxrua?

Urak, ogHo BewecTBo (cranbhble ma-
PHKH) MEXaHWYeCKH B3aMMOJIEACTBYeT ¢
JAPYTHM BellleCTBOM (CTeHKaMH TpyGoi).
CnepoBaTenbHO, [JaH HeHYKHBIA (fHame
BpeaHbiil) Benoab. Ha 3aBoje ero meita-
JWChb pa3pylliuTb, BBOJAS TpeThe BellecT-
BO — pasHble MPOKJAAJXKH, MPOCAOHKHU. ITO
HelpaBUJILHO: HAMNO0, YTOOL TpeThe Belle-
CTBO OfIHOBPEMEHHO 3aIUMINAJNI0 CTEHKH M
He paspylanochb. JTUM BELIECTBOM MOTYT
cTaTh Te e wapukn. ToabKo HemoaBM:K-
Hhle, OCTAHOBUBINHMECH y CTEHKH TpPYOHL.
Ecnu n3ru6 Tpy6n! H3HYTPH MOKPLITH WIA-
pUKaMu, CTEHKM MepecTaHYT paspylHaTh-
cAa. JleTAlne wapuKkn MOryT BoIGUTH OMH
HAN HECKOJBKO IHAPHKOB M3 3allMTHOrO
closi, HO ero MecTO TYT ’Ke 3aMONHHUTCH
OAHUM M3 MYammMxcA 1o Tpybe UIapUKOB.

Ha 2ToM XHTpPOCTb 3aKaHYHMBaeTCH.
Tenepb HyKHa mpoctasa GH3NKA: KaK mo-
JYYUTH 3aMTHRIA ciaoii mapukos? Hapo
ucnoas3oBarb Maruuth. Tam, rae TpyGa
n3rubaercs, MOCTABMM CHAPY KU MarHHT.
Buyrpu Kk TpyGe cpasy npuauMmHeT choii
mapukos. 3agaua peineHa! Murtepecno or-
MEeTHTBL, MTO ApoGeMeTHbie annmapars AJf
yilpouHeHHA JeTajedl LWNAPOKO NMpPUMeEHA-
Jucb MO KpaliHeil Mepe 3a YeTBepThb BeKa
0 TOABJEHHUA aBTOPCKOTO CBHAETEJbCTBA
Ne 261207 ua marunTaywo samuty. Bcee
BHAENH 3a/lavy, HO pelajy ee BONPEKH
TEOpUH — YCTAHABJIMBAIH TPOKNAAKM, Je-
JaJii CTEHKH anmapara u3 Gojlee NmpovHOf
CTaJH...

3adaua 30.
CBEPXTOYHbIH# KPAH

3asedyrowpuli rumuneckoii aaboparo-
pueil npuzaacua usobperareas u cka-
saa:
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— Ham nado ynpaeaate notokom 2a-
3a, koTOpLIL nO ITOU MeTasauueckol
Tpyb6e uder us odnozo cocyda ¢ dpyazoii.
Y Hac ectv kpanvi ¢ npureptoli cTekaAN-
HOU npobkoli, HO OHU He olecneuuearor
Tpebyemoli TOYHOCTU: TPYOdHO pezyaupo-
84Tb BeAUNUHY OTEEPCTUA, NO KOTOPOMY
neperexaer 2as.

— Koneuno, — ckasan usobpera-
TeAb,— 6bl Obl ewe CaAMOBAPHLLL KDAH
nocragual.

Xumur cdeaan 6ud, uro He paccabi-
wan 3aMe4anHus.

— Mooscno,— npodoaxcas OH, — no-
CTa8UTH pe3unosyro Tpybry u samum. Ho
U aT0 He 0aeT HYIHOU TOLHOCTU.

— 3axcumbl,— YcMeIHYACR
Tareab.— Beavegvie npuwyenku...

Tyr xumur ne evidepxcaan:

— Cortnu aer tak paboraem. Ilonpo-
6ylite-ka npudymatb Epan He caAOXHee
«RPpUWENnEUY UL «CAMOBADHOZ0 KPAHAY ,
a no TOYHOCTU pa3 & decaTsv ayuwe.

— Kaneavra zurpoctu natoc gusura
desarozo kaacca. Hado cdesarv rtak...

Y10 npedaoxua uzobperareav?

usobpe-

Ilna cneunaancra no TPU3 kpan —
THNWYHAA BeMoJIbHaA CHCTEeMa: Kopmyc
B\, nosopauuBaemasa perans B, u mnone
mexaHuyeckux cua Il... llog peiictBuem
noas [Il... perans B, nepeMemaercA oTHO-
cuTenbHO Kopmyca B,, 6Gnarogapa uemy
3a3op Mexay By m B3 craHoBuTca wupe
nin, HaoGopor, cymaerca. Bemoab yke
ecTb, HO paGoraer om Hesamno. Cneno-
BaTeJbHO, MNPHAETCA 3aMeHHTb BeEMNOlb,
Mcnoab3oBaTh Apyroe mojse. Hakoe mMen-
HO — 3JIEKTPUYECKOe, MArHMUTHOE, JJEKT-
POMAarHuTHoOE, TemjaoBoe?

3necbh XUTPOCTH KOHYAIOTCA M Ha4M-
HaeTcA dusnka. B yuebnuke dusuku ans
AeBATOTO KJjacca ecTh Wejias riaaea o Tel-
JOBOM pacwivpenun! A HaM Kak pas m
Hajfo MensATb IMMPHHY 3a3opa Mexay B,
n B,

OrkpoiBaeMm yuyebuuk. Bor u onucanne
ONbITA: CKBO3b HATpeToe KOJbLIO MPOXO-
AT Uiap, KOTOPHIHA /10 3TOro He MPOXOAMUII.
PucyHOK Koablia M LIapa — rotoBas Mo-
Jiedib HaIlero KpaHa.

CpaBHUM BOAYYEHHOE pelelne ¢ aB-



Topckum  csujteteanctrom  Ne 179 489:
«YeTpoReTRO A JIOBUPOBKH MAJLIX KO-
JNYECTR rasa, COCTOSNEe U3 Kopuyca W
CTePIKHA, UWNOTHO HPUTHAHHOrG K BHYT
PEHHER HOBEPXHOCTH KOPUYEd, OTANYAI0
HIPECSH TEM, YTO, ¢ HeAbI0 JIOBUPOBKKH Ma-
JbEX KONIMYECTR 1a3a € BRICOKON CTONEHBIO
TOUHOCTH, KOPHYC U3FOTOBICH M3 MaTe-
puana, umewinero foannoit koaddmimn
CHT  TEWNOROTO  PACHINpeHNs, a  cTep-
wmedh w3 matepuana,  koapdunment
TOUNOROIO PACHTUPEHUS KOTOPOIO 3HAUN -
TOALHO MEHBINIE, 46M Yy MaTepuana Kop-
nycas,

Hagpephoe, Bm ye HOHSIW, Kak pa-
Gotaer Ttakoii  kpan. lipn wnavpesanun

omy , np
A

@
Ban

po./uu\c

— /{OP”!/C
KOPHYC PACHINPAECTCS CHIBLHO, a ¢Tep
wenb  chabo. Bosnukaer zanop. Uem

CRIBHEe HAUPeT Kopnyc, Tem Ouiniie 3a-
3op. CMmbica uw3obpetenns, Kawk BujiuTe,
B TOM, YTO BMECTO ABUMKeHUsA BGoapiinx
Aetaned, HeAe30K», HPCIIKeHO We-
MOAL30BATH PACTAMEHUNE U CIKATHE KpHUC-
Tapjinueckon pemietkn. Heratu, pactarn-
BATh W CHKUMaTh KPUCTANTNYECKYWO pe-
IUOTKY MOMKHO He TOJbKO TeHJORBIM HO-
aem. «Hekortopbie kpuctananm, wnanpw
Mep KBapi|, CerHeTORa COJil, U TypPMaluu,
B JNEKTPUUECKOM MOJIE  MEHAKT CBOM
pasMephl: B 3aBUCUMOCTH OT HalpaBie
HUSE TIOJSE OHU CHUMAIOTCA UJN PACTATH
BAIOTCAY  ATo U3 yueOHUKa  DuUsnKn
g pecatoro  kaaeca. Hagwisacren ovo

ARIcHne oOpaTHmM nbesosddextom. Hy
a o TOM, uTo 00paTHblil nbe3oddpdeKT
MOMHO UCHONB3OBATH MM CO3JaHNA MUK-
pOKpaHa, BbHI W CaMH Yye [A0TAAAJINCH.
Ferb eme moxpwuii adppektT — Marauto-
CTPUKIMA: MATHUTHOE N0Jie PacTAruBaeT
(unu  coxMMaeT) HeKOTOpbie MeTaJlbl.
Towe nojpxopamuin oTBET MJIA 3aaa4yu O
KpaHe,

Jadava 31.
3ATJTAHEM B BYJIYIIEE

Fcau nado svidasury us nouru nycro-
20 TIO6UKQ ocTATKW 3Y6HOU nacrol, TOGUE
KaadyT Ha T8epayio no8epIHOCTL U npo-
karsigaior kapandawom. Takoe u npun-
yun delicreus nepucTaAbTUYECKOZ0 HACO-
ca (cm. puc.): poauku npuxcumaior 2ub-
Kull waane k kopnycy nacoca u, deuza-
ACb, 3ACTUBAROT HUOKOCTb UAU nNACTY
nepeTekarb no WAAHzYy.

Muvi eninyckaem deadyarv Tunos
nepucTalbTUYeCKUT  HACOC08,— CKA3AL
2aaanblll uHMcenep 3agoda ceoemy samec-
Tutear. — B 6aunaiuwue mecaybl oceoum
ewe tpu. Ho e npunyune ece Hacoco
0OUNAKOBLL, OTAUYAIOTCA OHU TOALKO pas-
mepamy u Haznavenuem. Heyweau u
8 Oydywyem 3ITu Hacocbl He u3Me-
HAaTca?

- Hagepnoe, ne usmenarcs,— orae-
U 3amectureab.— Bedv npunyun odun
uw TOT Xe.

H Tyt nossuaucey uszobperareau. Cpa-
ay rpoe!

O6szareabno 6ydyr Hoebie Haco-
cbl, -- 3a@epus nepevili usobperareab.—
HTepucrasvruneckuli npunyun corpaHur-
cs, no delicreue nepeiider Ha MUKEDO-
YposeHb.

- Hpedarazaem ucnoavzoears 0Oas
aroe0  gPuauveckue agfdertol, — crazaru
ez0 Togapuwu. — Y Hac Tpu co8epULEHHO
HOBHLY NePUCTAIbTUYOCKUT Hacoca.

Hzobperareau navasu paszeopavuears
yeprensu...

Kax, no eawemy muenui, mozyr 6oirsd
yerpoenvt 3Tu Hacocvbt? Kakue gusuve-
ckue apextol 6 HUT UCNOALI08AHLL]



KAK PEHIATD 3AJTAYH, KOTOPBIX EIIE HET

Ilepexoa ot rpyboro ABM:KeHHA «HKe-
JIe30K» K TOHKOMY MepeMelleHHI0 MoJe-
KYJ, aTOMOB — 33KOHOMEPHOCTb Pa3BHTHA
rexnuku, OTciola M fnpueM pelHeHUs
MHOTHX 33jlau: «lepexojl ¢ MaKpoypoB-
HA Ha MUKPOYpPOBEHb».

Bot, HaupuMep, aBTOpcKOe cBUIETENb-
creo Ne 438 327: «Bub6paumvonnwiii rupo-
CKONl ¢ MaccaMu, TPUBOAUMBIMU B KoOJe-
6aTenbHOE [BUMKEHUEe BHELIHUMM mepe-
MEHHBIMM WJIM BJIEKTPUYECKUMH MOJAMM,
OTJIMUAIOLIUICA TeM, YTO B KauecTBe KO-
AebnInXcA Macc HpUMeHeHB! 3JEeKTPo-
Hbl MJIM 3apsKeHHble UOHLIY. B 0GbIvHbIX
BUOGPAILMOHHBIX TUPOCKONAX Kojebniorcs
MAcCMBHBIE TPYy3bl — «THPH», YCTAHOB-
JNeHHble Ha crepusax. Uaesa usobperenns
B TOM, YTO B KavecTBE «TUPb» B3ATH
MUKPOYACTHIILI — ITEKTPOHL! WJH HOHBI.
Takoil rupoCKOII HAMHOr0 KOMMAKTHee,
TOYHEe W HaJemHee,

Horga B npeamyuieit rnase Bbl 4H-
TaJIM O YeTwhipex 3TaiiaXx PasBUTUA TEXHH-
YeCKUX CUCTEM, Y Bac, BO3MOKHO, BO3HMK
BOLIPOC: HY, XOPOIO, CUCTEMbl MPOXOLAT
yeTbipe 3Tana, a YTO NPOUCXOUT C CHCTe-
MaMu Jajasiue? A fajbile jiBe BO3MOXHO-
crun. 00 ofHOW A y»Ke roBopuJI: cUCTeMa,
JOCTUTHYB NpPEeAeNoB pasRuTHA, 00nenu-
HAeTCA ¢ Jpyro#l cucremoit u obGpasyer
HOBYI0, GoJlee CAOKHYIO CHCTeMY — pas-

49

putHe npomoskaercA. Hampumep, Bedo-
cune, 00GLeJUHMBLUINCL C JBHTaTejeM
BHYTpPEHHEro CropaHus, [pPeBpaTUACA B
motouukn. Bosumkna HoBas cHcTeMa,
pa3BUTHE MPOROIIKANOCH,

Unorga nyTh k obneMHEHHMIO ¢ APY-
rMMHu cucTeMami 3akpwuiT. O6nLeguHATLCA
Hafio — N o6beAMHATLCA Henb3dA... Takoe
pPOTHMBOpeYHEe TMPeoAoeBaOT APOGAeHH-
€M: pasfgeaMM CHCTEeMY Ha HECKOJNbKO
YacTeil ¥ MOCTPOMM HEYTO HOBOE, COEAM-
HUB 3TH vacTH. 3anper Kacajacsa o0neam-
HeHHsi C TMOCTOPOHHMMH CUCTEeMaMH, Mbl
3TOT 3amper He HapyUIMJIH.

Hy a ecau Henb3s HU OOLEAMHATH, HH
apoburs? I[lpeamonoxkuM, mocrapjieHa 3a-
aava: TpebyeTcA YCHAMTb «NPYKUHSA-
IiMe» CBOMCTBA CHMPAJbHON NPYHKHHBI,
HUYero He AoGaBasin K Hell U He apobs
ee. ByeM cuMTaTb, YTO MpY»KHMHa cleJta-
Ha M3 caMOM NMOAXOAsiLeH CTaJH, MEHATHL
cTajib HET CMBbICJA.

Ha mnepsuiit B3arasig nojaoxeHue Ka-
wercs OeaBbixogHbiM. Huvero uenbss me-
HATb — KaK e MepeiTH K HOBOH cucTe-
me?! U Bce-taku Boixog ecth! Hosas
cHUCTeMa MpPAYETCA... BHYTPH cTapoil. Mui
CMOTPUM Ha MNPYXKHMHY KaK Ha oKeles-
Ky», @ Belb BHYTPHM 3TOH KeJesKu» —
uenbii MMp YacTHl, OTPOMHasi CHcCTeMa,
KOTOpas ecTh (OHa cyiiecrByer!) ¥ KOTO-



poii Bpoje Out HeT (MBI ee He MCHOJb3Y-
em!). HamarHutum npy:KuHy Tak, 4Tobb!
Haj Ka)XAbIM BHTKOM Okl OJHOMMEHHKIH
MarHuTHeid mosioc. OgHouMeHHbIE 3apsi-
Abl OTTANKMBAYOTCH, Cle/0OBaTeJNbHO, AJA
CKATUA NPYKUHBI moTrpedyercs Goabiumi
pacxoa 3Hepruu. 3afaua pelleHa, XOTA
BHELlIHe TMPYKNHA HUCKOJAbKO He M3MEHHU-
Jach: Mbl HUYero He A00aBAAAM, HE APO-
6uan.

Urak, ectb fABa 15yTH pasBUTUA cHC-
TeM, HCYepnaBUIMX, Kasajoch Obl, Bce
BO3MOKHOCTH pasBuTnA. [lepsuiii nyrs —
o0'beIMHEHNE C APYTUMH cHCTeMaMu (MM
ApoGiieHne Ha YacTH M «NepPeKOMOMHMPpO-
BaHMe» ITHX uacteil). Bropor nmyrbp —
nepexol ¢ MaKpOYPOBHSI Ha MHMKPpOYpO-
BeHb, KOTAQ BOBJIEKAaeTCA «B MrPYy», TaK
CKa3aTb, BHYTPEHHU MHP CHCTEM: YaCTH-
!, MOJIEKYJH, AaTOMBI... 4

f1 npumeny ceiivac dopmyny oaHoro
uzobperenusn. Peur mper o He3anakomoi
pamM MamnHe, Ho cytb mnaoGperenusn Oy-
aer nouartHa. Hrax, aBropckoe cBuje-
teabctBo Ne 489662: «YctpolictBo aas
HaHeCeHUsA MOJMMEPHHX MOpPOLIKOB, CO-
AepKaulee KaMepy M 3JeKTPOA, OTIHMYAI0-
mieecA TeM, YTO, C [eJbi0 MOBBILICHHSA
KavyecTBa HAHOCHMOTO HOKPHITHA, 3JEKT-
pon cHabkeH cpeAcTBOM HepeMeuleHHH,
BHIIONIHEHHBIM B BHJEe MHKpOMeTpHYe-
CKMX BHHTOB». JJEKTpoA (CTepiKeHb)
6b11 coeilMHEH ¢ KaMepod HemnoJBUIKHO.
N3o6peTtaresb npeAdoKua ceaaTh NEKT-

pon nepeMewaiowuMcAa. IJTO  MeEpexon
TeXHHUUECKOH CHUCTEMBbI CO BTOPOrO 3Tama
Ha TpeTHii, BaM TaKHe TMepexobl Ye
3HAKOMBI,

3uasi 3aKOHBI Pa3BUTHA TeXHUYECKUX
cUCTEM, Mbl MOMeM NpeAcKa3aTb Aajb-
Hejitlee pa3BUTHE ITOW CUCTEMBI, TO €CTh
npeacKasaTh MosABJAeHUE HOBLIX M3o06peTe-
Huil. Cucreme IPEeJCTOUT MepedTH K 4eT-
BEPTOMY 3Tally — CTaTb He MPOCTO pery-
AUpyeMoil, a caMoperyaupyeMoii. Jnekrt-
pon 6yaeT mepeMeulaThCcs caM, B 3aBHCHU-
MOCTH OT HM3MeHeHHMs YCJHOBUA paboThHL.
A poToM cHcTeMa mepeifer ¢ MakKpo-
YPOBHA Ha MHKPOYpOBeHb: BMECTO BHH-
TOB JUISl MepeMelleHusn 3JeKTpoaa Oyayr
MCIOAB30BANBL  TENJAOBOE pacilMpeHmue,
o0paTHBI 1be303deKT wuam MarHnTo-
CTPUKIMA.

3aMeTbTe, MBI paccMaTpuBaeM OTBET
Ha eme He Boaumkume samauu! [poiiayr
rofia, morpebyercsl yBeJIMUUTb TOYHOCTb
AefCTBHA YCTAHOBKM, M TOJAbKO TOTAA IO-
ABATCA 3alaud, KOTOpHe Mbl peLInIH
ye ceifuac.

[Ipn pabore MeTonoM Mpoé u oWKGOK
OTBET Ha 3a/jauy OObIYHO MOABAAETCA 3Ha-
YMTENLHO Mo3Ke, yeM cama 3agaya. Teo-
pusa u3obperarenbcTBa B KOpPHE MeHser
NoNOKeHHe: Mbl MOHUMAaeM JOTHKY pa3-
BUTUA TEeXHUYECKMX CHCTEM M MOMKeM
npenBUeTh BOZHHKHOBEHNE HOBHIX 3a/1ay,
3apaHee 3HaA, Kak MX Hamgo Oynmer pe-

1aThb.




«KOPOHHbBINN» HOMEP KOPOHHOTO PA3PAJIA

B yuebuukax ¢usnkm apdexrs u aAB-
JAeHUA ONMCaHBI, TAK CKAa3aTh, HeHTpalb-
HO: MpHM HArpeBaHMU TeNa paclIKpsAIOT-
cA... 1 Bce. A ecnu Te e 3dhdexTs M3-
A0KNTL «mo-u3obperatenbcku»? Hanpnu-
mep: «Ilpu HarpeBaHuu Tena pacumups-
10TCA, CNeOBaTeNIbHO, 3TO ABJIEHHE MOK-
HO MCNOJIb30BATh BO BCEX CAy4YasXx, KOrjaa
TpebyeTrca ocyuwlecTBNTh HeOonbiue, HO
OouYeHb TOYHble MepeMeuleHUs Teda». Ecam
npopaGotatb TaK Bce Yy4yeOHuKm ¢uan-
KH C LIeCTOr0 Mo jecATHIA Kaacc, Mojy-
YNTCA KOMIUIEKT OYeHb CUJAbHBIX MHCTPY-
MEHTOB — CIPaBOYHMK MO MNpHMeHe-
Huwo ¢usnvecknx 3dpdexktoB U sABIe-
Huil.

BoabMeM fas mpuMepa onucaHue Ko-
POHHOrO paspaAna B yyeGHWUKe anA jecs-
toro Knacca: «flpu armocdepHom pnasie-
HUU B CHJIbHO HEOMHOPOJHBIX INEKTpH-
yeCKNX MoNsAx HaGaojaercs paspsi, cBe-
TAWAACA 06NACTb KOTOPOTO YaCTO HAMO-
munaer Kopouy. Iloatomy ero u naasann
KopouubiM. [lnotHocTs 3apaja Ha mo-
BEPXHOCTH MPOBOAHMKA TeM Oonbiue, yem
6osbiie ero Kpusuaua. Ha octpue nnot-
HOCTH 3apajga MakcumanbHa. [loatomy
BO3Jie OCTPUA BO3HMKAET CHUJBHOE 3JIEeKT-
puueckoe mnone. Horma ero uanpsixken-
Hoctb mpesnicut 3 - 10° B/m, nactynaer
pazpan. Ilpn rtakoii Gonbuiol Hanmps)KkeH-
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HOCTH TMOJAA WMOHU3AUUA [OCPEJCTBOM
3MIeKTPOHHOTO yJapa MpOUCXOIUT MpHU
atmocdeprom nasnenuu. Io mepe ynmane-
HUA OT MOBEPXHOCTH APOBOIHUKA HAMpA-
KeHHOCTh GbicTpo  yOwiBaer. [Iloatomy
MOHHM3ALUMA M CBA3AHHOE ¢ Heit cBeveHHe
rasa HaGAWMATCA B OrpaHHYEHHOR 00-
aactu npoctpauctea. C KopoHHmMM pas-
PANOM APUXOAMTCA CUUTATHCHA, UMesA
aeno ¢ BhicokuM Hanpsikenuem. [Tpu na-
AHYUN BLICTYNAKUIKX YacTeld WIM oYeHb
TOHKHUX MPOBOMIOB MOMKET HAYATHCA KO-
POHHLIA paspsa».

WUrak, KopoHa 3aBMCHUT OT cocTaBa H
JaBNeHUA Tras3a, OKPYMKaIoOWero MpoBoj.
9T0 3HAYMT, YTO MBI HALLIK peleHHe
sanauu 1 — 00 MaMepeHHMHM [OaBleHUA ra-
3a BHYTpH dJleKTpHueckoil nammu. Ecau
Ha HUTb HAKAJA MOJATh BHICOKOE HAMPA-
'MeHHe, BO3HMKAET KOPOHHBIH paspsan,
APKOCTb KOTOporo 6yaer 3aBucetb OT NaB-
JNeHus rasa.

Bepuemca eme pas k yueGuuxy. Ko-
POHHBI pa3pAf BHI3LIBACT WHOHH3ANKUIO
raza. Ecau B raze ecth yacTuum nopow-
Ka, MbLIH, MEJIKHEe KANeNbKN, HOHBI «TpH-
mmoHyT» K HuM. CaenoBaTelibHO, KOPOH-
HBIH paspal No3BOJNACT 3APAMKATH YACTH-
B! TBEPAOTO U KUAKOTO BeniecTsa. A 3a-
PAMEHHbIMM  YacTUILAMHU  JIETKO  YiipaB-
2aTb. Hoponuutit paspsii MOIKHO HenoNb-



30BaTh AJAA OYUCTKM Tasa OT MbUIM, ANA
103UPOBKH 4YaCTHI|, B3BEUIEHHBIX B [0TO-
Ke rasa, AJis nepeMeleHUs Pa3NUyHbIX
MOPOLIKOB, JANA oONpefeNeHnss mnpuMecei
B raze u T. n. [lonyvueune sapskeHHBIX

YacTUN — FNABHBIHA, «KOPOHHBIA» HOMep
KOpPOHHOro pa3spana.

Hak sugurte, npocrtoe, B oGuiem, ¢u-
3NYeCKOe siBNeHue TauT GoraTsie u3obpe-
TaTeAbLCKUE BO3MOMHOCTH.
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0 YEM PASMBIIJIAI HAYAJIBHHUR

Jlo cux mop peun mjia o HpPocTHx Pu-
3uuecknx 3pdeKTax, 3HAKOMBIX KaMKAOMY
mkoabHuKy. Cyniecrryer ¢usuka Gomee
cJlo3KHAA, XOTA OB Ta, KOTOPYIO M3Y4alT
B BBICHIHX Y4eOHHiX 3aBeneHusx. 3naHue
3Toil (uanku nmaer uzoGperatenio 6Gosee
CHIILHBIE UHCTPYMEHTHI.

Ceituac Mbl paszbepem 3afavy, Ans pe-
LIEHUA KOTOPOW MOCTATOYMHO IHKOJBHOU
duanku. A notoM A 0OBLACHK, YTO MOMK-
HO MOJIYYUTH CBEPX ITOTO, €CNU NUCMONb-
30BaTb XOTH Obl (KYCOYEK» WHCTUTYT-
ckoit duauku.

3adaua 32.
JAEJ] HA HHPOBOJIAX

Kpacueoe 3peauwge — nokpwitoie ny-
WUCTHILM CHEZOM NP080AA AUHUL 3AEKTDPO-
nepedauu. Ho y saextpukros ara kpacora
He gbl3vlgaer goctopea. Cree nodrausaer,
npespawaercs 6 aed. Caoii avda napac-
Taer, npoeoda pacTazUEANTC Nod €20
TANECTHIO U 06pblealNTCS.

B o00nom cegeprnom paiione paboraaa
INEKTPOCTAHYUS, HAXOOAWAACA 8 CTA KU-
aomerpaxr 0T 20poda. Jumoii epems OT
epemeru npurodusocht o06ozpeearv auU-
HUI0: nodasasl o4eHb CUAbHLLL TOK, NPO-
600a Hazpeeaauchb, aed nodrauean, na-
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daxa. [loxa o6ozpesasu aunuio, écex no-
Tpebureaell 3AEKTPOCTAHYUU RPUTOOU-
40cb oTEaiowars. CTosaa cypoeas suma,
U HAYAAbHUK CTAHYUWU, Onacasach obae-
OJeHeHusn, npuKa3an nowauje OTKAIOHATH
nodauy 3snepzuu u 0602pegaTv AUHUIO.
Ocranasausasucey 3agodvi, zac ceer @
domax.

Hocevinaaucy xaaobvl, u Hawasbruk
pewun npoussodurv o06Gozpes nopesce.
Ilpogoda crasu pearves, zopod wuacro
ocragaacs 6e3 IneKTpo3HepIul.

— Uro we deaarv? — 3adymancs Ha-
YaabHUK, paszzasdvieas kasendapv. Bre-
pedu 6blao MHO20 mecAayes Ce8epHOLl 3u-
mul.— Texnuueckoe nporusopeuue: wacro
2peTb AuHui0 — norpebureau TO u Oeso
6ydyr ocrasarvca 6e3 Toka, pedko zpeThb
AUHUIO — NOGLICUTCA ONACHOCTL 06Gaede-
nenua. Kowmapras curyayus...

H Tyt noseuacs usobperarens.

— Pacrpoem yuebrur @usuru 0an
cedvmo20 kaacca,— ckasan on.— Jocrpo-
UM 6€NOAL U UCROALIYEM ABACHUE INEKT-
POMAZHUTHOU UHOYKYUL...

Houemy usobperareav ynomsanya o
doctpoiike eenoan? Kak ucroavsoears
AEKTPOMAZHUTHYIO UHAYKYUIO?

Jlausl npoBon (BewlecTBo) M MEKTPH-
yeckuin Tok (mone). Jlsma uHa mnposoge



He AOMKHO ObiTh, 3HAYHT, Y BAC TOJBKO
OHO BeutecTBO U moje. UTobbl KoCTPOUTH
BCIIOJIb, HY>KHO BBECTH BTOpOe BelllecTBo.
JTO BeulecTBo Nnoj feidcTBUeM 00LIYIIOro
JJICKTPUYECKOTO TOKA OygeT HArpeBaToes
u oborpeBaTh nposod. B uwem TyT xur-
pocts? [lpoBoy cpnesman u3 BeuiectBa ¢
IU3KUM DJICKTPHYECKUM COTIPOTHUBJIEHHEM
¥ He HarpesaeTcsi Noj [eicTBUEM HAY-
iero no Hemy Ttoka. Caensath upoBoj M3
METaJUla € BBICOKMM COHPOTHUBIEHUEM
Heab3s — nposoj OyjneM ropAYyuM, Ho No-
Tpeburenn He mosnyvatr snepruw. Ousu-

YeCKOe MPOTHBOpEUME: COMPOTHBIEHUue
1POBOAA HOMKHO GbiTh GONBUIMM M TOJK-
o 6uiTh  uHeGoabuwimm... Haobperarenn

HPeMJIOKUJI B3ATH [BA BEL[2CTBAa: MPOBOJ
ocTaeTcs OOBIYHBIM MPOBOJIOM, HO 4epes
KaKbie MATh METPOB HA HEro HajfeBaloT
Kojieuko u3 geppura — deppoMarHnTHOro
BElleCTBA ¢ BbICOKMM 3JIEKTPUYECKUM CO-
uporusienvueM. DBnaropapsa ajaektTpomar-
HUTHON MHAYKIMHM B KOJIEUKAX BO3HUKAET
TOK, KOJeYKM OBICTPO HArpeBalTcss W
HpefOTBPALUAIOT oObGnegeHeHHe HPOBOAA.

Ha ato peureiine HeCKOJBKO JieT Ha3aj
BbJAH0 aBTOpPCKOe ceupeTesbeTBo. Ho 3a-
gauy 6e3 ocoboro Tpyaa peiuaoT gecATy-
KNACCHMKH, 3HAIOUIMUC OCHOBLI BEMOALHO-
r0 aHAJNM3A.

[fasanocs 6u1, ¢ 3aauel BCEé B MopAa-

ke — nogyden xopommin orser. OgHako
PePPUTOBBIC KOJIEUKN HATPEBAIOT JIMHUIO
kpyrastit rof. IlpepctasnsieTe, ckoibKo

aueprun  pacxojyerca uaupacuo? Jlawe
3UMOH  HCT 1ag0BGHOCTH HarpeBaTh BCIHO
JINHUKO, & TOJIBKO Te Y4YacTKH, rie TeMmie-
paTypa e Hyna. Boisnukaer HoBasA 3a-
AdMa: KaK ¢/leath, YTo0bl KOJeuKH camu
BRIIOMAANCH UPH  HU3KOW TeMmnepatype
M BHIKJIOYANHUCH, ecJiU TeMmepatypa mno-
BbiiaeTcA?

Jlna peumenuss 3ToH 3amauu  HYKHO
3HAaTh, 4T0 (eppUTOBbIE BELLECTBA OCTA-
10TcA (PeppoOMarHUTHBIMU TOJBKO 10 Of-
pefiesieHHOH TeMmepaTypbl, Ha3bIBAEMOi
toukoii Hwopu. ¥ pasusix deppomarHurt-
HBIX BeilfecTB pasnas Touka Kiopu. Mox-
HO CeJaTh KOJEYKHM M3 BEUleCTBa C TOM-
Koit Hiopu, ckakem, oKono nmsaTH rpagy-
coB. Torna Kojeukn GyayT caMu BBIKJIO-
4aThCA, €CNUM TeMIepatypa Bo3jMyXa mnpe-
BHICHT NSAITH FPAfyCcoOB, U caMu ke Oyayr
BKJIIOYATbCH M[PH  TeMmepatype HHUMKe
NATH TPaayCcoB.

[TossBnenne M Mcue3aHOBeHHE MATHUT-
HEIX CBOHCTB NPH MeEpexofie 4eped TOUKY
Kiopu MO}HO HCHONB30BATH U NpPU pelle-
HHU APYrUX 3a/a4y. 3JaNOMHHUTE ITO UHTe-
pecreitniee gusuyeckoe sBuenue.
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BCA HEOBBATHAA ®U3UKA

Aupn I'puko, mauneHT mcuxuarpuye-
CKOH KJIMHMKH, wu300peTan... TBep/yio
sopy. He nea, a uMeHHo TBepAyio Bojy,
KOTOpaA He miaBuiach Obl mo KpaiiHei
mepe o0 200 rpaagycos. U ato ynanocs...
B (aHTACTHYECKOM paccKaze MOJbCKOro
nucateas Credana Baitudennga «Cyma-
cuienmuity . I'prmko monyuun Genwlid, no-
x0xcuil Ha nyapy mopowok. Ilpu cnasHoMm
HarpesaHMM MOPOLIOK MNpeBpauwjajica B
O0OLIKHOBEHHYIO YHCTYIO BOAY.

Pacckas 6ui1 ony6nunkosan B 1964 ro-
Ay. A TpM roga cnycTs M B CaMOM Jele
n3o6pean TBepAYIO BOAY, COCTOAWYIO M3
cmecu 90 mpouentos soan ¢ 10 mpoueu-
TaMM KpeMHHMeBO#l Kuciaotel. TBepaaa Bo-
Ja AefCTBHTENLHO OKa3aJach MOX0Kel Ha
Genyo nyapy.

Mo:keT BO3HMKHYTH BONpOC: a 3aueM
HY£Ha TBep/jas BoAaa?

IlpepocraBum caoso Aupu ['puko:

«Moe wusobGpetesne MO3BOJNUT COOPY-
MaTh 3aBOJABl B MECTHOCTAX, GoraTbix
MUHEPANBHHM CbIpbEM, HO OelHbIX BO-
Joi; ceiiuac ee JOCTABIAOT B A0pPOro-
CTOAWIMX UHCTepHAX, a OyayT mochuaTh
npocto B GymMaxkubix Mewkax. Toprosns?
CoBepLIeHHO HCYe3HYT CTeKIAHHBIE, Ke-
paMuyecKue M MeTaJIMuecKue COCYJbI
AaA BCAKHX skugkoctein. Hlupakoctu Oy-
AyT NpOJaBaThcA B BHUAE MOPOLIKOB, CO-
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Aepwamnx cyxyw sony... Teicauu, gecar-
KN TBICAY CHOCOGOR NCHOJALIOBAHNA CY-
XOH BOJIK B OOLIKHOBEHHON KUAHM LPK-
BenyT K nojnomy muepesopory. [loabao-
BAaThCA BOJON B 3KHUJIKOM COCTOAHUM GyJleT
TAK e CMENHO, KAK M [0Jb30BaThCA Jy-
YUHOMN» .

YueHnie cTpeMATCH NONYYUTL TBEp-
AYI0 BOLY, KOTOpas cofep:kana 6b1 Bce-
FO JIBA-TPU I1IPOICHTA KPEMHUEROW KHC-
notui. B yyeGuukax dpusnkn o6 atom ene
Huyero Her. (DUIHKA Pa3BUBACTCA OYCHB
OBLICTPO, BCe BpPeMA OTKPLIBAKTCA HOBBIE
apbektst u asnenun. Ilpexcrasasere,
KaKk BakHo wu3obpeTaTensiMm 3uaTh 06
3TUX HOBBIX OTKPHITHAX?

Bor tunuunas ucropua. [loka omuu
yueHble CTapanauch cielaTh BojJy Gonee
TBep/{0i, JApyrue HCKAJW OYTH Cc/HenaTh
pony OGonee... wugkon. B 1948 ronpy
auranitcknit  yuenutii B. ToMc oTKphin

yAMBUTENBHBIN  duanyecknit  addexr:
TPpeHHEe BOAB O CTEHKH BOJAOIPOBOJIA
MOKHO PEe3K0 YMEeHBbIHUTh, ecau aoba-

BHUTb B BOJY HUUYTOHHOE KOJHUYECTBO (CO-
Tble /I0JIH TPOIEeHTAa) HEKOTOPbIX I10JIH-
MepoB. Tpenue B 3HauUUTeILHON Mepe BbI-
3BaHO oOpa3zoBaHueM BuXxpell B ObicTpPO
ABMMKYIIEMCA MOTOKEe, a JIMHHBIe MoJie-
KYJbl DOJHMEpoB, pacnojarasicb BROJb
NOTOKA, FaCAT BUXPHU, YNOPAAOYUBAIOT



neJialoT  Bogy Gojee
ckogb3koi... Coobuenue 06 addexre
Tomca 6biI0 OUYGANKOBAHO, M BCKoOpe
HOABUIOCH MHOMCCTBO U300peTeHUil, Mc-
No0Jb30BABIMX HOBOE OTKpbiTHE. JPdeKT
Tomca noMoraj yBeJIMYHBATHL CKOPOCTH
Kopab6iieil, CHUKATL HOTEPU IHEPTHUH MPH
TPAaHCNOPTHPOBKE MO TPybaM caMbIX pas-
JUYHBIX KUIKOCTel, YBeJIMYHBATL «Aalib-
HOGOMHOCTLY 1103KAPHBIX OpaHICMOATOB.
A HepasHo wusobperatenm u3 MocKkos-
CKOTO TOCYJAPCTBEHHOT0 YHUBEpPCHTETA
HPEeJJIOMKUNAN I06ABNATH MOJUMEPH  B...
Jgeq Ha karkax. [log nessuem KOHBKA
€O3[aeTCA BHICOKOE [aBjieHHe, Jiefl MJia-
BUTCsH, ofpasyercA TOHKHMI cloil BoAs-
HOH CMA3KH, MO3BOJIALILIEH KOHbKOOeXKIY
CKOJIL3UTH 110 abay. flonumep, pobasnen-
Hbtd B Jiel, 1ICPEXOJIUT B 3TY CMA3KY U
yMeHblIaeT Tpenue,

Takux npuMepoB MOKHO NpPHBECTH
oueHb MHoro. Usobperatenio Hy>kKHa Bcs
HeOGbATHAA (DHBNKA — THICAYM U THICAYH
apcdextoB u Asnennii. Brl Moxkere Bo3pa-
3UTh: HU OAMH DU3NK He 3HAET BCIO Pu-
3Ky, Be[b B Hell TaK MHOTO pa3fesioB.
Henwss tpe6GoBath oT M3obperartens, uTo-
Obl OH 3Han ¢Puanky nyvme ¢GU3NKOB.
Jla, KoHeuHo, HeNib3sl 00BATL HeOObATHOE,
Beixon — B co3gaHuuM noApoOHBIX crpa-
BOYHMKOB N0 M300peTaTesibCKOMY npume-
HeHuto dusnveckux 3ddexktToB u sABne-
uunii. IlpumepHo Tak, KaK Mbl 3TO cAeja-
JIU ¢ KOPOHHBIM pa3pAloM, TOJNbKO, KO-
HCYHO, 3HAYUTENbHO moapoGHee M TOu-
Hee.

[TepBbie cnpaBoYHUKM MO «H306peTa-

ABUXEHHUue BO/lbl,

TenbCKOH (PM3MKe» MOABUIMCHL B Hauale
70-x rogos. B Hux 6biniu onucaHH H306-
peTaTenbCcKMe BO3MOMHOCTHM MHOrUx ¢mu-
anveckux addextos. Hazanoch 6bl, Beiien
33 3THM [OJPKHBI MOABUTbCA CHPaBOY-
HUKM no couetauusm addexros. Ho ta-
KMX CHpPaBOYHMKOB HeT [0 CHX Mop.
CJHIIKOM BEJMKO YHMCJO BO3MOMHBIX CO-
yeTaHHi...

Bor, Hanpumep, Takoe sABlieHHe, KakK
nonApusauusa  csera.  HasecTHo, uTO
CBeT — 3T0 3JIeKTPOMArHUTHhE Koneba-
uuna. [lponyckas cser uepes HeKoTopbie
BelleCTBa, MOMKHO €ro HOJSAPU30BATL: KO-
NebaHnA GYyAYyT NPOHCXOAUTb B ONHOM
MJIOCKOCTH, HampuUMep B BEPTUKAJbLHOM.
Bropoe sABneHue: cyumiecTBYWT KpHCTaJ-
Nbl, KOTOpLIE HOBOPAYMBAIOT MJIOCKOCThH
noasipuzauun csetra. Uem OGoabme Ton-
IMHA MJACTUHKM M3 TAaKOro KpHUCTalja,
TeM CHJIbHEe MOBOpPauHMBaeTCA MJIOCKOCTb
NoAsAPU3alNNN UAYLLETr0 CKBO3b MJIACTHH-
Ky noaspusoBaHHoro cseta. TpeTbe sABie-
HHe (OHO BaM 3HAaKOMO): MPH Harpesa-
HuM Tteaa pacwupsioresa. Ob6beguHNTE
3TH TPHU ABIEHUA — MOJYUHUTCA... TEPMO-
meTp. Uem Bbiuie Temmepatypa, TeM 60Jib-
le TONUMHA MJIACTHHKH U, ClIe0BATe]Ib-
HO, TeM Ha GOJILIIMI YFrOnX MOBOpa4YMBa-
eTcsi MPOXOAsIMA CKBO3b MIJIACTHHY MO-
NAPU30BAHHBIA CBeT.

3akoHbi, 110 KOTOpLIM o06pa3yiorcs
Takue coveraHuss ¢uanvecknx 3ddek-
TOB, emle He CcOBCeM fACHEL. J3laechb cero-
AHA TepefHUid Kpaill HcciaenOBaHMil IO
Teopuu pelleHUs U306peTaTeNbCKUX 3a-

nav.




JIEHTA, KOTOPYIO IPUAYMAJI MEBNYC

B pacckase wusBecTHOro nucartens-
¢danracra Aprypa Kaapka «Crena mpa-
Ka» Mmyapen; [peiia cmpammsaer csoero
cobecelHNKA:

«— Bor,— ckazan on Dbpeitngony,—
NAOCKMH aucT. ¥ Hero, pasymeercs, jJBe
ctroporsl. Moxewms T mpeacraButh cee
3TOT aucTt 6e3 ABYX CTOpOH?

Bpeiingon yjpueaeHHo Bos-puicsa Ha
Hero.

— 3T0 HeBO3MOKHO...»

JeficTBUTENBbHO, HA mepBbLIA B3rAAn
3T0 HeB03MO)kHO. BoabMute mojsocky 6y-
Marm — y Hee JBe cTopoHn. MoxHo co-
€ANHUTD, CKJICNTb KOHLbI MOJOCKH, MONY-
YUTCA KOJbIO, U BCE€ PABHO OCTAHYTCH
JBe MOBEPXHOCTH: HAPY>KHAsi U BHYTpeH-
HAA. A ecau cHayajla NepekpyTUTb JIUCT,
a NOTOM COeMHHMTHL KOHIbI?..

«I'peiin cHOBa coeauHUN BMECTe KOH-
16l GYMa’KHOH MOJIOCKM, HO crepsa OfHH
pa3 nepeKpyTHJ ee.

— Ilposean Tenmepr nanbueMm,— THXO
ckaszaa [peita.

Bpeiinjion He ctaa 3toro aenath, OH
n 6e3 TOro moHAJN, 4YTO MOjpa3yMeBaeT
cTapbiii Myjapeu.

— fI  nonumaiw,— npousHec OH.—
Boabuie HeT ABYX pasmenbHbIX MJIOCKO-
creil. Tenepb — oiHa cnnouwHas moBepx-
HOCTb, OAHOCTOPOHHSAA MJAOCKOCTb...»
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«IepekpyueHHoe» KOJNbIO MONYHHIO
HaszpaHMe JeHTH MéGuyca — no wnMeHu
HeMenKoro MaTeMaTuKa, BIepBbie OMUCAB-
niero ero HeOOLIKHOBEHHble CBOACTBA.

IIpencrasbTe cebe, 4TO Mo HAPYKHOM
NMOBEPXHOCTH OOBLIMHOTO KOJbila myTellie-
cTByeT mypaseil. Ecau Mypaseit He nepe-
cexaer pebpa, a MJeT BAOJb JHUCTA, OH
BepHeTCS B MCXOJIHYI0 TOYKY, 000fins Ha-
py»Hyio nosepxHocth. Ha nenre Mébuy-
ca myteulectBue Mypasbfi Oyner JIHUTbCA
B/IBO€ JI0JibIlle: MypaBeil, He nepecekas
pebep, oGoiieT 06¢ MOBepPXHOCTU — HA-
PYKHYWO U BHyTpeHHwww. Takoe nyre-
ileCTBME M0 HeoOBIWHOU MNJlaHeTe U CO-
pepuiaer oaMH u3 repoeB «CreHsl mpa-
ka». @Danractuka, ckaxere Bho. Hert!
Yke ceromHA yJAMBHUTENbHbIE CBOHCTBA
JeHtsi Mébuyca ucnojibayioTcAa B caMbiX
PA3NNYHBIX U300peTeHUsIX.

IIpeacraBbre cebe  OOGLIKHOBEHHYIO
nenTy, obpasyomyo Konbno. Ha napymx-
HYI0 CTOPOHY JeHTbl HaHeceH uningo-
BanbHL mopomok. JleHTy npukumaioT
K HM3JeJIMI0, NPOKPYYUBAIOT, WAET [LIH-
doska. Uepea kakoe-To Bpemsa cTupaercs
M caMm undoBaNbLHLIA CcNOH Ha JeHTe.
ITpuxopurcsa npephiBaTh 11poOILecC, MCHATH
nenty. Kak cnenars, yto6m nenta pabo-
Tajlla BABOE [0JIbIIE, €CAV pasMmepbl JeH-
Tl yBenuuuBath HesibadA? Heckosibko ner



HA3A/l COBETCROMY usvoperareaw A. I'y-
Oaliyiuny OLIIO BBIIAIO ABTOPCKOE CBU-
AETCHABCTBO Ha nuiMdoBasbHoe yeTpouer-
BO ¢ Jenroil Mé6uyca: paaMepnt sentsl
OCTAJIMCH [IPEHKHNUMU, HO IJIHHA windyo-
el NOBCPXHOCTH (4 3HAYUT, WU NOJITO-
BEYHOCTh JIeHTbI) yBejnuunacs sasoce. He
11paB/la Jin, OCTPOYMHOE penicHue?

Ects puabTpsl, B KOTOPBIX KHAKOCTH
{IPONYCKAIOT CKBO3b JEHTY U3 QHIBTPYIO-
uiero marepuaaa. llocrenenno dta jgedra
32COPHETCH, IPUXOANTeH ec MeuaTh, Ha-
BCpHOE, BBl YIKe JOra/lalinch, 4YTO Hal0
caenatb... Jla, na duantp ¢ aenroil Mé-
Ouyca TOMEe BBJIAHO ABTOPCKOC CBUJC-
TeabeTBO. EeTh asropekoe cupetennetno
n Ha maruutopou ¢ nertoit Méduyca.
Beero B pasubix cTpanax 3a vocsiejnue
ro/ibl BBLIAHO BOJCE CTA HATCHTOB M aR-
TOPCKUX CBUALTCHALCTB HA UCHOJLIOBAHUE
3TOl  yausuTeabnon  sentn.  Boixoaur,
M300peTeHUud  CO3JIAIOTCH  He TOJIBKO 1O
dopMysie «XUTpocTh 1WHOC QUIKKA», HO
M (10 GOPMYJC «XUTPOCTHL 1JLIOC FCOMET-
pus» ...

BuipexbTe u3 kapToHa aBa  Kpyra.
Honomxkure ogMH Kpyr Ha cTOd, a JPYroi
Kpyr Jjiepskute Haja uepBuim, Coejunnte
Kpas RUCKOB HECKOJNBKUMW JIEPCBAHHBIMU
peitkamu. Honyuntest perteTuatviii umn-
anuap. Uro-to Bpope Gennubero kosieca,
Jemainero Ha Goky. A Teteps Bpalaiite
BePXHUIA QMCK B OIHY CTOPOHY, 3 HMMK-
HUi - B Apyryo. Bosnukaer Kpusoan-
HeHHAs UIYypa ¢ TOHKOH «Tajtnein, Ha-
noMuHaMas necouunie yacel, Yem 604b-
HIC YroJl [OBOPOTA JIMCKOB, TCM TOHBLIE
«tajinsiy . MUrypa 9Ta HABBLIBACTCH ruIICp-
GOJIOM/IOM  BPAIICHUA M HMECT  MHOrO
CBOWCTB, OYCHb NPUBICKATCHLIBIX A
nzobperatens. losepxuocrs runepbonon-
N3 KpUBOJMHeiHA, X0TH obpaszoBana OHa
npsMpiMu peitkamu. CiaepoBaTeiibho, TH-
Hepoosona  Jerko  usroToButh. Bawun
HliyxoBa B MOCKOBCKOM Tejieneutpe Ha

MaGonoBke — runepbosonn. Caenana
Galind M3 HPAMBIX  MCTAJUIMUYCCKUX
CTCPHHCH, a «CKPYHCHHOCTh» HPUACT

KOHCTPYKIMM  YCTOHYMBOCTD M MpOY-
uHocte. CoopyauTs 6awiHi0 ¢ 060l gpy-
rod KpHUBOJMHEHHOH MJOCKOCTHIO OblIO
6Ll OYeHb TPYyAHO: mnoTpeGoBanuch O6nl
KPUBOJIMHEHHBIE CTEPHHH.

Camoe nennoe coicTBO rumepfoson-
I3 — JIerko M3MeHATb KPHBU3HY ero mo-
sepxuocti. [loBepHyn ocHoBanue — Me-
HAETCH KPUBU3HA. ITO CBOHCTBO HUCMOJIb-
30BaHO BO MHOrux usoGperennsax. B floo-
HUM, HANpUMep, HeJlABHO 3aMATEHTOBAHbLI
«rUMepbONIONgHLIEY PONUKU LAA JIEHTOY-
Horo Kouseitepa. B ornnune ot oGBIYHBIX
NWIMH/IPUYECKUX POJMKOB «THIEPHONo-
MJIHBICY POJIMKN MEHSIOT CBOI0 KPHUBH3HY
M, ¢JIeIOBaTeJIbHO, KPUBU3HY JICHTH TpaH-
cnoprepa. A 310 ouvens BaxHo. Ilpum
TPAHCNOPTUPOBKE CHIYYEro rpysa HYMHK-
HO, 4ToOH JieHTa 6biia Boruyrtoi. Ecan

e Ha TpaHcuoprepe SUMKH, JIEeHTA
JIOJIHHA OLITH [JIOCKOH.
B ABTOPCKOM CBHJIETEILCTBE

Ne 426 618 npusepena Takan dopmyna
uszobperennsn: «Honupywoumii katox Kap-
TohesieybopouHO MALLMHBI, COlepPKaLUMI
yCTaHOBJICHHBIE HA Bajy JBa JUCKa, CBA-
3aHHBIE MEXJY COGON NpyTUKAMH, OTJH-
YAIOIUIACH TeM, 4TO, C NeJabio obecmeue-
HUA BO3MOMKHOCTH npucnocobuenns pa6o-
yeil MOBEPXHOCTH KATKA K Pa3IUUYHBIM
npoduaamM rpagoK, NPpYTHKN COEANHEHE! C
JAMCKAaMM LUAPHUPHO, 3 IUCKHU YCTAHOBJIE-
il HA BaJly C BO3MOKHOCTHI) MOBOPOTA
MX OTHOCUTENhHO apyroro». CinoBo «ru-
nepbojonj» He ynoMHHaercsA, HO M Ge3
NOSICHEHUH BUAHO — HCNOJbL30BAHO CBOH-
CTBO runepiosonja Jerko MeHATh KpH-
BU3HY.

EcTb HeMano papyrux «reoMerpuue-
CKUX u300peTeHMii», OCHOBAHHLIX Ha
IIPpUMCHEHNWU napaGosions1oB, cnupajei
u T. A. lloayuyaercs, uro wusoGperaremo
HYHO 3HATh He TOJAbKO (PH3NKY, HO H
mateMaTuky. I He ToabKO MaTeMaTHKYy.
Ecan k teopnn pewenuss usaoGperareiib-
CKMX 33aJilay 106aBUThH ellle ¥ 3HAHHE XOTA
6hi  «IIKOJNBHOW»  XUMHHM — TBOPYECKHUI
apceHajl HaMHOTo oboraTurcs. )



RYPC -- HA UKP

HepaBHo npousoina Takast ueropwsi.
Opuu MHMKeHep 3aHUMANCR METANAONIA-
KUpYWOIEel cMaskou. JTo oduiuiast cMas-
Ka, B KOTOPYIO /106aBICHO HECKOILKO 1PO-
HEHTOB TOHKOM3MEJILUCHHOTO MeTalinue-
ckoro nopomka. B npouecce padotut vac-
THIB METAJJIA OCENAT Ha TPYIHCCH 110-
BEPXHOCTH M 3AMMUINAIT MX OT HIHOCA.
Uem wMenbine 3a30p MEMAY HOBePXHO-
CTAMH, TeM MeJibue AOJHHbLI GLITh 4ACTH-
ubl MeTtanaa B cmaske. Bosnukaer texun-
YEeCKOE HPOTHBOPEUMC: HCM MCJILMC qac-
THHL METAJJIA, TCM JIyMilie eMaska, 1o
TeM TPYAHEee ee PUIOTOBUTD.

Ecaun peiictsoBars 1o Teopum pene-
HUA  M300peTAaTCALCKUX  3ailav,  HAaMlo,
MpeKkae BCEro, HPEeACTABUTL cehe niealh-
HBIi KOHeuHhH peayibtar (MKP), T10
€CTb OTBETUThL la ROHPOC: UTO XOTeJNoCh
Obl MOJNYUYNUTH B CAMOM HJICAJBHOM CJy-
yae? UKP — dantaszns, meyra. UKD ne-
poctmkuM. Ho ow npowsapsiBaet nyrs K
pemerno. [lomunrte, Mur cpasinsann teo-
PUMIO PELUCHUSE UB0OPETATEALCKAX BajAY ¢
moctoM? Tak sor, UKD — opua a3 raan-
HbIX OIIOp 3TOr0 MOCT.

Hakos npecanbubiii KoHCunmit peayiis-
TaT AJaA s3ajaun 0 eMaske? OrsertHTh 1e-
TPYAHO: MACAALHO OLUIO ObI HIMCABUHTL
YACTHIBE MCTAJAR JO HPCLCA, L0 OTACHL-
HBIX aToMoB. ‘Teopusn peredaus uso0pe
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TATCALCKUX 3a7a4 AaeT, KAK BUAUTE, Na-
papokcanbuyo noackasky: «Tpymio no-
JAYYUTh MCJIKMe YacTuubsl Mertamna? 3Ha-
uuT, 6yJeM moay4aTh CBEepPX-CBEpX-CBEpX-
MeJIKHe 4YaCTUIB — 3TO HAMHOTO Jieruey.

3nech Teopusa ymoakaer, nJA CJACAYIO-
INero INara Hy»KHa XUMMA.

Macno ¢ KpynHmiMH uacTHiiaMu Me-
TaJNNA — 3TO MexaHuuyeckasa Basecb. Ecau
PasApoGUTL 4YaCTHIbl MeTayia, MOAYyYUM
KonnouaHbIi pacteop. Hakonen, ecnn na-
MOJIBYUTD METAJT 10 aTOMOB WK HOHOB,
NOAYy4YUTCA HCTUNHBIA pactBop. Temepn
moxHo yrounutb UKP: mpeannHo 6biso
Obl UMeTb pPacTBOp MeTajija B Macie, To
CCTb MAclo, a B HEM OTJEJIbHbIC aTOMbl
MeTajna.

K cosxanenuio, takoit UKP uegoctu-
wuMm. Eme aaxumuxn sHanu: nogobuoe
pacTBopsieTcs B nogob6HoMm. Macnao — Be-
HIECTBO OpraHUYecKoe, B HEM XOpoli0
PACTBOPAIOTCA OpraHuvecKue BellecTBa.
A MeTannbl, yBbl, He MNPUHALNEGKAT K
opraHuycckuM BemectBaM. Ha nytun K
UKD Boznuxaer duanueckoe nporusope-
uMe: ATOMBI MeTaJula JOKHbI ObITh pacT-
BOpeHbl B Macje (HaJ0 CTPEMHUTBCA K
UKP!) u ne gomxubl GhITh pacTBOPEHbI
(Heab3s  Hapymwath  3aKoubl  xumumn!).
Orcrynum uyth-uyte ot UKP: nyers B
Macje 6yayT pacTBOpeHB He aTOMBI, a



MOJIEKYJBl, copepxamue MeTamt. Mul
MCMIOJIL30BANIN YiKe 3HAKOMBI BaM mpueMm
«crenaTb UyTh MeHbllie TpebyemMorox:
He y/laeTCsl M3MeJibulTh BEUIECTBO 710 aTO-
MOB, JIAJHO, MYCTb 4aCTUIlbl BeltecTsa Gy-
AYT 4YyTb KpYIHee — He aTOMbI, a MoJe-
KyJbl. U mpotuBopeume cpasy ucuesaer.
B macne wer aromos metaina (ectb Mo-
JeKylbl) — U B Maclie ecTb aTOMbl Me-
Tanna (OHW BXOAAT B MOJIEKYJibl, «CNpA-
TaHbi» B HUX).

OcTaeTcs peniuTh OIUH BOMpOC: Ka-
KMe MMeHHO MoJekynabl B3ATh? Tyt enauu-
CTBCHHAA M OYEBMAHAA BO3IMOMKHOCTD.
Monekysibt A0MKHBI cOmepaTh MeTa
1 posskHbl GoiTh oprannuyeckumu. Crepo-
BATEJBHO, HYKHO B3fiTh METAJIOOPFAHM-
uveckoe coenunenue. OHO JNerko pacTBo-
pUTCA B Macie (OPraHMYECKOe BellecTBoO
JIeTKO PacTBOPAETCHA B OPraHMY4ecKoM Be-
mectse) M Gymer conepartb aTOMbl Me-
Tajna.

Yro6bl pewuTs 3aauy, NpUILIOCh UC-
MO0Jb30BaTh HECKOJbKO MPOCTbIX TOHA-
tuii (MKP, dusnueckoe nporusopeune,
npHeM «cfleJaTh 4yTh MeHbiue Tpebye-
MOFO») U OJHO OuYeHb MPOCTOE MPABUJIO
M3 XxMMHH (nogobHoe pacTBOpAETCA B MO-
no6uom). IIpaspa, 3amaua eure He peilieHa
A0 KOHHA. MoJaeKyJibl MeTajjioopranuye-
CKOr0 BeillecTBa COJEPKAT aToOMbi MeTad-
N3, HO Belb HAM HYMHO, 4YTOOb aTOMBbI
MeTajsia ObiiM He B COeNMHEHUHU, a OT-
nenbHo... TyT cHoBa mpuaerca BCOoM-
HUTh XUMHI0. YTOOBI aTOM MeTana Bbije-
JANJICA U3 MOJIEKYJibi, MOJIEKYJY HYHKHO
pasaoxuth. Hak ato cpenars? Ha ypo-
KaXx XWMUM Bbl CTABUJIM TaKHe OMbLITHI:
HarpeBaJiu BeLIECTBO W NpH olpeneeH-
Hoil TemnepaType ono pasaaranoch. Mac-
o B nponecce paboTbl HarpesaeTcAa OT
tTpenns. Ecan mbl BosbMeM MeTannoopra-
HUYECKOe BEIeCTBO, pasnaraoueecs npu
HOBBILIEHUM TeMIepaTypbl, 3ajgaya Oyaer
MOJHOCTHIO peuleHa.

A Ttenepb MOCMOTPHM, KaK peilajach
aTa 3aj/laya Ha CaMoM jene.

Nuskenep cuavana uckan pemenue
metrogoM npob u ommubok. OH wnpodoBai
caMble pasiinyHbie cnocohbl U3MesibYeHUs
METAJIOB, CTABUA ONBLITHI, NBITANCA Hali-
v pewicnune B aurepatype... Hlau roaw,
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M BOT OIHAM/bI B KHUMHOM Marasuoe
MHIKEHEP YCAbIUAJ, KAK KTO-TO U3 MOKY-
naTtesiei MOUPOCUNE HPOJIABIA AT eMy
COPABOUHHUK 1O  MCTANNOOPTaHUYECKUM
coeaunenusnam. Ummenep sanymancs. Me-
TAJNOOPraHUYeCKUe BCICCTBA BKJIIOYAIOT
MeTajlli — pas; OHU — opraHUYecKue Be-
UICCTBA, 3HAUUT, PACTBOPHIOTCH B Mac-
jge — aBa... Ho sean umenuo takoe coue-
tanne u Tpebyeres! WUuwkenep wynun
CHPABOYHHUK, HONUCTAN €ro U cpasy Ke
HAMIC] NOAXOJAATICE BCHICCTBO — KajMHe-
BYIO COIb YKCYCHOH KUCHOTHI.

B pacckasax 06 H306peTCHUAX 4YacTo
npUBoAATCH Takue ciyvan. OHu TUIINYHBL
npu paGore MmetopoM 1pod u ommbok. Ye-
JIOBEK MUIET PCHICHNe HAYraj M Ja)ke He
JOrafiblIBACTCH, YTO K 32/1a4¢ MOMHO NO-
HoATH Hayuno: cdopmynuposats UKP,
onpenenuth duinveckoe (POTUBOpeUne,
3agaua He HopAeTCH, U YCHOBEK IIbITa-
eTCA HUCHOJIb30BATH BCE, YTO OH BUANT
WiH cabiiiuT, X0poio, 4To KTO-TO Nonpo-
CUJI B MArasuHC CUPABOYHUK 110 MeTan-
JloopraHuuecKkum BeuiecTBaM. Ecan 6b1 He
9Ta cayyaWuHas [IOACKa3Ka, KTO 3Haer,
CKOJIBKO CIie JICT (1pojonmaiucsk 6l mo-
UCKM...

B npenbtayumien raase mui chopmynu-
posanu upuem: «Ecaun B kakoe-to Beue-
CTBO HAJl0 BBCCTH JOBABKY Apyroro Be-
HICCTBA, HO 110 KAKUM-TO LIPUYMHAM 3TOrO
HENb3A  CJICHATh, CJHEJYeT MCHOJIb30BaTh
B KauyecTBC J00ABKN UMCIOIEecs] BellecT-
BO, HEMHOTO ero nusMmeunsy». Uto sHaumt
«lIeMHOro usMmcenus»? Wiamenenua moryt
ObITh (PUIHUCCKNE: HATPETb, OXJIAJUTh,
B3ATh BEHIECTBO B JIPYrOM arperaTiaoM co-
croauun u 1. A. M xnmnueckue: B3ATH
BElICCTBO HC¢ B UYMCTOM BWE, a B BUIE
COCTIMHEN NS, M3 KOTOPOro OHO MOMET Bbi-
ACHUTHCH, WIK, HAOBOPOT, B3ATL HPOCTOE
BEIECTBO, a4 HOTOM, KOUJid OHO Cbirpaet
CBOIO POJIL, IICPEBECTH C1r0 B XMMHYECKoe
cOeINHEHnC.

[Mpuseny euwe opun MuTepecubii Hpn-
Mep HenoabsoBanns vroro npuema. Kpuc-
TANAb OKUCH  alIOMUEUA  BbIPANMBAIOT
M3 odcHb uneroro pacusasa. Henwssa na-
IKE HRAABATL OKNCL AJIOMUHUA B nAaTH-
HOBOM THUINC: B PacliIaB MOTYT HOHACTh
aToMbl taatunn. B ocymunoeryn, ato n306-



petaTeibcKas 3ajgavya ¢ uYeTKUM ¢usn-
YeCKMM TIPOTHBOpEYHEM: COCY/ MAOJIMKEeH
ObITh, 4TOOB! paciiaB He pasjiuJCH, U CO-
Cy/ia He JAOMKHO ObITh, YTOOH pacniaB He
sarpssuuniacs. Ilpngercd nnaBuTh OKHCH
AJIIOMHUHUSA B... oKHMcH ajwoMuunsa. Boab-
MeM 1060 cocy, HalOJIHEHHBIH OKUCBIO
anoMuHusg, U OygeM HarpeBaTh OKHChb
TAaK, 4TOOBl paclniaBUIACh TOJBKO IEHT-
panbHas uacth. Ilonyuurea pacnnap oku-
CH ANIOMMHUA B «TUTJIe» W3 TBepaod
okucHu amomuHuA. [lna HarpeBa Hamo uc-
H0Jb30BATh JJNEKTPOMATHUTHYIO MHIYK-
IUI0: UCTOYHHUK FHEPTHM NPH ITOM He Co-
MPUKACAETCA C HArpeBaeMbiM BeLLEeCTBOM.

Bce mnpekpacHo, HO TBepaas OKMCb
AJIOMMHUA — H3JIEeKTPUK, OHA He TpOBO-
OUT JeKTPHUECKUH TOK. 3HAUUT, HeT M
anekTpomariutHoi uHuaykumn. Ilpasga,
pacnjaBiesHasas oKuch — npoeogHuk. Ho
AJIA AABJIEHUA HYMKEH HArpeB, a Harpesa
He Oy/[eT, MOCKOJbKY TBEpPAAaA OKHChb —
OUINEKTPHK...

C sagauamMM Tak OBIBaeT 4acTo: OCH-
JHIWIb OJHO MPOTHUBOpevMe, BO3HHKAET
apyroe, Tpethe... Hak B Gere ¢ nmpensrerT-
BUAMU: npeojosien OgMH Oapsep, a 3a
HUM ewle Gapbep M eine...

Urak, dusuueckoe mnpoTusopeuue: B
OKHCb aJIOMUHUA HeoOXoauMo g006aBUTH
KYCOUKM MeTasja, 4ToObl BO3HMKaJa
EKTPOMATHUTHAA MHAYKUMA, U HeJb3A
n00aBAATh KYCOMKHM MeTajja, MOTOMY 4YTO
sarpAsHeHue okucu Hegonyctumo. M306-
peTeHue, I03BOJHMBLIEE MpeoJoJeTh 3TO
NpPOTHBOpE4YHe, OKA3aJOCh YAUBHTENBHO
npocTeiM. B okuch anoMunuA nepen Ha-
YaJoM WJIABKH BBOJAT KYCOYKH aJdOMU-
HuA. AJNIOMUHMIE  XOpowwIO  MPOBOIMT
BNIEKTPUYECKHIT TOK, MO3TOMY moj AeilcT-
BMEeM MHAYKLUHMHM OH OBLICTPO HarpeBaeTcA
caM M HarpeBaeT OKHCb AaJIOMHUHHMA —
OHAa HauyMHaerT naaBuTheA. Temepsb adio-
MUHUI He HYMKeH, paciiiaBjieHHas OKHCh
cama npoBoguT TOK. U amoMuHuil ucue-
3aeT: [IpM BLICOKOH TeMIlepaType OH
MPOCTO-HATIPOCTO CTOpaeT, MpeBpalafich
B OKHCh aJIOMHHHA. A OKHCb, €CTECTBEH-
HO, He 3arpA3HAeT OKHCH...

[TonpobyiiTe peltuTh MpoCTyIO 3agauy.
YrobW mnONYYHTh OTBET, HAA0 CAENATh
ToJabKO faBa wara. [lepswii war: mpen-
cTaBbTe cebe ngeanbHoe penieHue. [leicr-
ByifiTe TaK, CJOBHO Bbl — BOJILEOHHUK.
Bemn nogumHAIOTCA BAWMM [PUKaA3aM...
Bropoit war: mogymaiTe, Kak NMONYuHuTh
ngeanbHoe pemeHne Ge3 IMepecTpoeKk U
nepeesoK — caMbIMH MHHHUMAaJIbHBIMHU
H3MEeHeH HAMH.

3adaua 33.
BAJIJIOH BEKJHBO JOJIOXHJL...

Bo mmnozux Oomar zasosvie zopeakru
paboTalT Ha cocuieHKoM 2a3e. 3anaca-
0T TAKOU 2a3 8 MeTariuueckur 6aano-
nax. Ecau Tonauea ocraaocb mano, xo-
3alika doaxHna nodymars 0 ckopol 3ame-
ne 6aanona. Ho kar yswars, uro wuod-
KOCTb 8 6aAftOHe nouTu u3pacrodosana’

Takyw 3adauy pewaau corpydnuru
001020 KOHCTPpYKTOPCKO20 Gilopo. Hyscno
6bi10 npudymare npoctToli u Yyo0obrbLi
€nocob6, nozeoaswull cpasy 3aMETUTDb,
uyTo 8 6anA0He 0CTAldCh, CKAXCeM, O0HA
decaras 4actv HUIKOCTL.

— Hsmepare Odasaenue 2a3a’ — 3a-
dymuuso npousnec o00uH UuHIEHED.—
Her, nuuezo ne noayuurcs. llokxa 6 6aa-
AOHE eCTb XOTb Kanasf mudkocTu, dag.ae-
HUe He MEHAEeTCA: u3pacxodosannbiil 2a3
NRONOAHAETCA 3a CHET UCnAperUs.

— A ecau s36ewusars 6aason? —
cnpocua Opyzoii unxcenep.— Her, noixa-
ayii, ato rowe ne zodurca. Heydobrno To
u deao 0TCOEIUHATL TaNEALIL 6ANAOH,
636€WLUBATL, CHOBA NPUCOEOUHATD. ..

A Tyr nossuacs usobperareaw.

— A 3naw udeaavHoe pewenue,—
ckazan ow.— Baason cam Ooaxcen semn-
AUB0 00KaadbléaTb, 4TO 0CTAAACH O0HA
decaras wudrocru.

A on ob6vacrua, Kak noayuurtv ude-
atbHOe peurenue.

A uro npedaoxure 8vi? Yurure, npu-
deavleary K 06aAA0HY CTEKAAHKbIE TPYO-
KU Heab3s, 3TO ONACHO.



NOPAAOK HA «MO3I'OBOM YEPJIAKE»

Tyt untareso nopa sosmyrurnes. Bee
HA4aJ0Ch ¢ KPUTUKHM MeTOAA 11pod U owu-
60K: uTOGBI PEeNUTL CHOIKHYIO 3ajauy,
NPUXOIUTCA 11epeGUPaTh MHOMKECTBO Ba-
PUAHTOB, HYKHO paGoTaTh roflaMu, U HeT
rapaHTuM, 4TO pelieHue OyaeT HalJeHO.
Cosmana Teopusi: 3akoHbl, upasuaa, gop-
myns.. Baan dopmyny u, une ytomuaas
ceGs  PasMBILICHUAMY, pellng  3ajavy.
Xopowo!.. U Bapyr oKasbiBaeTes: HYMHKHO
3HATh 33KOHBl  Pa3BUTUH  TCXHUMECKUX
CHUCTEM, MHOI'OYMCACHHBIC 1IPUEMbl, Bbi-
KpyTacbl BPOJE «BEIIECTBO €CTb — U €ro
Kak Gbl HeT», lIpaBUIA BENOJbLHOTO aHa-
aunsa... MaJjio Toro, Hy#Ho ewe U OCHOBa-
TeJAbHO 3HATL (PU3NKY, U3oOpeTaTednCcKUE
BO3MOXKHOCTH (dm3nucckux 3pderToB u
#BjieHnil. 3HATh MATCMATHKY M XUMUIO.
Hasepuska okaxkeTest, 4TO uajl0 3HATh
u GMOJIOrMI0: B KUBOI HpUpoje «3ana-
TEHTOBAHO» BEJIUKOEC MHOMECTBO WHTe-
PeCHbIX H]CH.

MoxeT ObiTh, npoue #300peTaTh 10
cTapuHke?

Ha, usobperars no crapuunke unponge.
PoiTh 3eMal0 a0ouaTod npoine, UeMm yupas-
JATH  IKCKaBaTOpoM. XOUMTh  1CHIKOM
fpome, 4YeM BOJAUTL MailMHY. 3a CKo-
pocTb, MOHIHOETD, 3PPekTUBHOCTD J11060-
r0 [ACHCTBHS NPUXOAUTCH WIAATHTH 3HA-
nusaMu. Mso6petaTeineTBo He HCKAYE-
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Hue. Xouewb OBHICTPO pewlaTh TPYAHbIE
3a/1a44 — yud TEOpHUI0, OcBaupaill «u300-
peTaTeabCcKylo GU3UKY» U BCe OCTalb-
Hoe.

BroipoueM, TYT ecTh OJUH HHTepecHBIi
moMmeHT. Jlns peienua uzobperaTebCKux
3a1a4 BaKHbl He CTOJBKO HOBblE 3HAHUA,
CKOJIbKO XOpOIllaA OPraHM3alUA TeX 3Ha-
HUM, KOTOPbLIMU 4eJloBeK Yie obGnaajgaer.

CoBpeMeHHbBIH LIKOJBHUK 3HAET MHO-
ro, HO 3HaHUA 3TU MJIOXO OPraHMU3OBAHBI.
Hoapduuneur nonesnoro ucnonabsosanus
3HAHUH BeCbMa HW30K — €Ba JM BbiILE
oHOro-gByX mnponeHtos. fl roeopio o
WKOJABHMKAX 1IOTOMY, 4YTO MMEHHO B
LIKOJbHBIE TOAB Mbl NPHBBIKAEM MHOroe
3311OMHHATb, BBIYYMBATh, HEe HCMOAb3YH.
JHaHMA NekaT, KaK BewM Ha IJOXOM
cKkiaje: HaBaJoM, 0e3 aKTHBHOTO MpuMe-
HeHUs.

ITomuute 3agmauy o [gOAroHOCHKax?
Ilocne ee omy6aukosanua B «Iluonep-
CKOH mpaBje» MPUILJIO O4YeHb MHOTO MMH-
ceM, U Gosiee TOJOBHHBLI M3 HHUX cofep-
Wajgo npumepHo Ttawoi orseT: «Hymkuo
B3fITb CTAKaH, NOJOMHTb TYAAa JBECTH
OOATOHOCHKOB, M3MEpPUTh MX TeMIepary-
pY OOBLIKHOBEHHBIM TEpPMOMETpPOM, a NO-
TOM pasfeNduTh Ha 4YUCJIO JOJITOHOCUKOBY.
370 nucadM yyaumueca MATHIX — BOCHMBIX
knaccos! Ecau 6m nx cnpocunu: «Tem-



neparypa kamaoro naasna 36°. Iasubiw
ckanu B kyjaak. Hakosa Ttemmnepatypa
KyJaKa?» — HUKTO He CKasaa 0w, 4TO
remnepatypa kymnaka 180°. I[lporus storo
BOCCTaJ Obl KU3HEHHBIH oOubIT. A npu
pellieHuH 33[a4Yu O JOJTOHOCHKAX TaKaf
olnOKa COBEpLIAETCA 3aNPOCTO: 3HAHUA
0 TENmJAoTe U TeMuepaType He OCBOEHH,
AT MEepTBHIM Tpy30oM B KIaJoBbIX
naMATH.

Kak ouBHTH 3HaHuA?

Ecan Beputs Houwan J[loitny, ognum
U3 HepBHIX ¢ 3TOH npobGaemoil cToaruya-
ca IHepnok Xoamc. /lo Xoamca kpumu-
HaJIUCTUYECKNe 3a[JaYd Pellajuch MeTo-
aoM npo6 u omunbGok. XoaMmc BBed cucre-
MY pellleHUA U, eCTECTBEHHO, CTONKHYICH
¢ HEOGXOAUMOCTHIO UMeTh DOJibILON 3alac
aKTUBHBLIX 3HaHui. Xoamc rosoput o6
3TOM TaK:

«— Bupure nu,— ckaszan on,— Mue
NpeJCTaBAAETCA, UTO YeJOBCUYECKHH Mosr
MOX0)K HAa MaJIeHbKMH MNycTOH 4eplak,
KOTOpHl Bbl MOKeTe 00CTaBHTh KAaK XO-
tte. J/lypak HaTamMT TyJaa BCHAKOW pyX-
JSAM, KaKasg nomnajgercd Moj pyky, U no-
Jie3Hbie, HYKHble BelUd YyMe Herkyaa Oy-
JAeT BCYHYTh, WJIH B JIyuleM cliyyae [0
HUX cpeayu Bcell 3TOH 3aBajM M He JOKO-
naeuibcA. A 4eNOBEK TOJNKOBLI TUATEJIb-
HO OTOGHMpaeT TO, YTO OH MOMECTHT B MO3-
roBoil yepjak. OM Bo3bMeT JUlilb HHCTPY-
MEHTBl, KOTOpble MOHAA0GATCA eMy s
paGotbl, HO 3aTO MX OyHeT MHOMKCCTRO,
M BCe OH Pa3NOKUT B 00pPa3UOBOM HO-
pAIKe».

Or6op 3HaHMil 33 BaC OCYIIECTBISICT
KkonbHasA mporpamma. U penacer 310
XOpOILIO: TEOPEeTHUYECKM KaMAAA CTPaHW-
U3 BALIUX YYEeOHUKOB MO (PU3UKe, XUMUMH,
MaTeMaTHKe, Ouojoruu Moer ObTh
CHJIbHBIM HHCTPYMEHTOM MNpu peuiciud
tBopuecknx 3ajau. [Ipo6nema B ToM, uTo-
Obl OKHMBUTb 3TH 3HAHUSH, ITONIATL, NOYYB-
CTBOBAaTh HX TBOPYECKUE BO3MOMKILOCTH.
PeunB n3o6GperaTennckyw 3ajpady ¢ 1io-
MOUHIbI0O KAKOTO-TO (PH3MUECKOTO HBICHUS,
Bbl CJIOBHO 3aHOBO 3HAKOMUTECh ¢ HTUM
fIBJIeMNEeM, OTKPbIBaA B HEM HEYTO HOBOE,
HEOMHJAHHOE, HHTEPECHOe,

ITO OTHOCUTCA M K 3HAHMAM, BLIXOjIA-
(MM 33 PaMKH HIKOJhHOH HPOrPaMMBbl.
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Ouu ToMe MOryT OBITH HCIOJAB3OBAHH
KaK WHCTPYMEHTHl TBOpPYECTBA, HO 3TH
«MOCTOPOHHUE» 3UAHUA CBANEHbI B «MO3-
rOBOM 4YepAaKe» CcOBceM Y3k Ge3 BCAKOTO
HopsgKa.

Ceiluac MBl pasbepeM OueHb usiTepec-
Hyio 3amauy. [laa ee peuieHuss XBaTUNO
Obl 3HAHMW HA YpOBHE [ETCKOro Ccaja.
ecad Obl 3HaHUA OBLIM XOPOILO OpraHu-
30BaHBLI.

3adaua 34.
KYJA JYET BETEP

B o0dnom cosxose 6viau nocrpoenbl
6oavwue koposrhuku. Bo3dyx e nux doa-
JeeH ObiTb HUCTbIM, NOITOMY OUpEKTOp
C08I03a npuzaacus Yuenuvlx, 4roboi npo-
KOHCYAbTUDOBATHLCA — TOPOULA AU BEHTU-
AAYUA 8 KODOBHUKAX.

— Mpuderca uccaedosarv deurncenue
803dyxra 8 KOpOGHUKAX,— cka3an OJUuH
yuenblii.— lIpouseedem 3amepvr ckopoctTu
8030ywrblr noToxoe. Homewenus ozpom-
Hble, noToaku ewvicoxue. [leuxenue 803-
dyxra 3a8ucur OT TeMneparypvl CTeH,
kpviwu. lonadoburcs muowmecTso same-
pos. Paborbl mecaya Ha dea.

H tyr nossuaca usobperarens.

— [loka evl cosewyasucev, 8 noayuus
dannble nO nepeoMy KOPOGHUKY,— CKa-
3aa oH.— Jlas kaxcdoii Touku, daxe nod
CaMbIM NOTOAKOM. ITO He TaAK npocTo...

Kar noayuua usobperareav aru dan-
Hble?

He 6GyneM uckaTh peileHHe Hayraj.
Hauuem, kak nogomeno, ¢ UKP. Upeann-
HOe pellleHHe: [0 HAIUEMY KeJaHuio B
no6oM MecTe KOPOBHMKA BO3HUKAIOT
CTPeJNKH, YKasbIBalOL[He HANpaBiAcHUC U
CKOpOCTh BO3AYLIHOrO notoka. Hak artoro
aoctnus? JonycTuM, MBI B3fAM  CcBeuy
M CNeNM 3a OTKJIOHCHUEM ee [JIAMEellH.
Ecnu 661 TpeGoBanoch M3MEpUTh CKOPOCTH
ABMIKEHHA BO3AYXa B OJHOM, AECHTH WJH
AaXKe B CTA MECTaX, TAKOH cmocof cowten
6p1. Ho UKP raacur: B mio6oit Touke!
Beixoaurt, cBewa canikom HesdpderTun-
Hull uHerpymeHT. [lnams «mpusazano»
K cBevye, HeJNb3A 3aNMOJHUThH OTHEM Rce



noMemenue... Moxer, 3anonHuTh KOpos-
HuK amMoMm? Toxe mioxo: awim 6yger Bo
BCEX TOYKAaX, HO OH HENpO3paueH, U Mbl
HUYEro He YBHUIMM M HHUYEro He H3Me-
pum. Uto6bt goctnus UKP, nyxHo neuro,
ofnagalollee coyeTaHneM MNpPOTHBOpeYH-
BHIX CBOHCTB: OHO [OJI’KHO OBITh Be3je,
BO BCEX TOYKAaX, U ero He JOJKHO ObiTh
HUrge, yToObl BO3YyX OCTaBaJICA MpPO3pay-
HbIM U MOMHO Obin0o Obl BCE BUIETH.

3HakoMasAa CUTyaunMA: B BO3JAYX Hamo
4TO-TO J00aBUTH H Hejb3A HUUYero Kobas-
aatb. [lnaMst ¥ abiM HE MOAXOXAT KAk pas
MNOTOMY, YTO OHU COOTBETCTBYIOT TOJBKO
nepoii mnonoeuHe tpeGoBauna. DBypem
AeACTBOBaTH, KaK B NpegbIYyulMX 3aja-
yax. Beegem B BO3qYX «KyCOUKM» BO3-
JAyxa, HO TOJbLKO M3MEHEHHOro, BUAUMOro,
OKpalleHHOro.

Hak oKpacuTh «Kycouek» Bo3myxa?

CywiecTByoT TOJBKO JBa cmnoco6a.
Mo:kHo oOKpacuTh Becb «KYCOUEK» WIH
TOJILKO MOBEPXHOCTb «Kyco4Ka». Boagyx,
OKPYKEHHbI TOHKO# 06oJ0oukoii... Bepo-

ATHO, BbLI YHKe JIOraJlaiInch, 4TO
MAET O MbUILHOM HY3bLipe.

MHOMeCTBO MEJKHX MbUILILIX Ny3bl-
peit (MONYUHTHL UX HPOCTO) C/leJAlOT BU-
AMUMBIMM MOTOKHM BO3lyXa B KOpPOBHHUKe.
TamM, rie cKopocTh Boszjyxa GoJbuie, Ha
dorocnumke noayuarcs 6Gonee QaMHHLIE
YepTOUKH.

CBefeHUs O MbLIbHBIX HY3BIPAX, 00
HX CBOHCTBAaX, O JOIrKOCTH HX oJiyue-
HUA HaBepHAKAa OblIU B BallleM «MO3ro-
BoM ueppake». Ho onu sBansjuch Tam
mepTBbiM rpysom. Teileph Bbl 3Haere, 4T
MbiibHbIE HY3bipH (M 1esa, 1pecTas-
aswoman  coboik  cUeTEeMY  MbIABHBIX —
¥ He 06A3ATENbHO MBUILHBIX — MYy3blpeil)
XOpOLIO COYETAIOT IPOTUBOPEUUBbIE CBOM-
CTBA: BEHIECTBO €CTh H BCHICCTBA HET.
3HauuT, HpUMeHelHe MbIIbHBIX [1Y3bIpei
¥ NeHbl — cUAbHLINA npueM. 3ajava Jaja
BO3MOMKHOCTh MOYYBCTBOBATH OCTpPOyMHUe
u mnpenectb 3Toro upuema. € unerpy-
MEeHTa CTepPTa NbiJib, OH YJIOMKeH PAAOM ¢
Apyrumu B 06pasioBoM nopsake...

peun
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N30BPETATEJIb — NNPO®ECCUA BYJYILIETO

IMpodeccnn «n3obperatens» a0 CHX
nop He cyuectBoBajio. Yenopek (uae
BCero, VHM<eHep) saHHUMaJicA cBoeil pabo-
Toif M momyTHo u3o0peran. Bel Mmokerte
Bo3paauTh: a Iaucod? Beab oH moayuma
6osiee THICAYM maTeHTOB!.. Jaucon pabo-
taa MerojoM mnpo6 u ownGok. YUrobwl
CO3[IaTh HOBHIH THH aKKyMYJATOPOB, OH
nocrapun 50 000 ompbiToB. 3TO MpoOCcTO He
noa cuay omuomy uenopeky. M Iaucon
pabotan He oauMH, B ero JabGopaTopuu
TPYAHJIOCh OKOJO THICAYH COTPYAHUKOB.
JlaGopaTopuio IJIMCOHA MOMKHO pacCMaT-
puBaTh Kak (UpMYy [0 H306peTEeHHAM.
Umenno ¢upmy, a He OfHOro uejoBeKa.

Me1 roBopum: HaobperaTenb Tejerpa-
¢da Mopse, usobperarenr paauo [lomos,
uszobperarens napoxoga Pyapron... Hm-
KTO M3 HUX He OB npodeccHOHANIBHBIM
naobperatenem. OHM peliasu OQHY HIU
HECKOJIBKO H300peTaTelbCKUX 3a4ay, a
3aTeM 3aHHMAJIMCb HCCJeIOBaHMEM, pa3-
paGoTKOIi, BHeJpeHUEM CBOUX H300peTe-
Huii. [Ixeiimc Yarr 6bia npodeccuoHanb-
HEIM MEeXaHMKOM, NOTOM M300pen yHUBep-
CaJlbHYI0 MapoBYI0 MAUIMHY, 3aMaTEHTO-
Baj cBoe u3o6peTeHHe, pelIuy elle He-
CKOJBKO 33/1ay — M 10 KOHUA KU3HU 6B
npodeccuOHANBHLIM TPEANPUHUMATENIEM,
Oonbille Bcero AyMamwIUM 00 M3BIeYEHUH
npubeijiell U3 CBOMX NMATEHTOB...

3 N 1yT noasunca usobperarens

UsoOperaTenu, nbITaBIIMECA JKHUTh
TOJILKO 33 CYeT pelleHnsa u300peTaTellb-
CKUX 33134, OOBIYHO YMUPAAHU B HHILETE.
dto ne yansurenbno. Merox npob u owmn-
00K He MaeT rapaHTHH, YTO 33Ja4y YAacT-
CA peliTh B CPaBHUTENbHO KOPOTKHE
cpoku. XyA0:KHUK 3HaeT, YTO OH MOMKeT
HapHUCOBaTh KapTHHY — Ha mnpodeccuo-
HAaAbHOM YpPOBHE — 33 HECKONbKO MecCH-
ues, NyCTh [ae 3a HecKojbko Jder. Ilu-
caTesib 3HAET, YTO 33 HECKOJBKO JIeT OH
MOKeT HanucaTh [OBeCTb HJIH POMaH.
Hao6peratens, pabGotamwuii MetoaoM
npo6 u owuboK, He yBepeH — yaacTcs
PeLINTh «CPeAHIO» 33Ja4Yy HJIH HeT.
Moxker 6GbiTh, peulenne 6Gyger ele cero-
IHA, BOT celiuac, a MoMeT ObITh, HE XBa-
TUT U KUIHH...

[IpeacraBbTe cebe, mzoGperaTennckuit
otaen ¢ npodeccUoOHANAMHU, pelNAIOUINMHU
3afmauu mertomoM npo6 um omubok. Cuasar
awoan u aymaior. [lepebupaior BapuauThl.
«Konnera — rosopur 3aBeaywouuii oTae-
JoM,— BBl YyMe [ecATHIl rof aymaere,
a npoaykuuu Her..» — «TpyaHas 3ajga-
ya,— OTBEYaeT  TOT,— y:Ke  mepebpan
HIeCTh ThICAY BapHAHTOB...» — «A BBl Obl
NOXOAMJAM MO YJUUAM,— Npejjaraer 3a-
peaywoumii. — Bapyr cayuaiino BcTperuTte
HEYTO TaKoe, YTO NMOJACKaMeT H]el0 pelle-
Hus».— «f nyume B3gpemuy,— oTBeua-



et npodeccuonan.— Hornie uaen uuHorga
NOABAAIOTCS BO BpeMs CHA, Bbl ke 3Hae-
Te TaKHe CAy4au...»

3necs Her npeyBeanuennii. Hemasmo
B «llcuxosoruueckom sxkypHajie» NOABU-
Roch COOGIEHUWE O TOM, 4YTO AMEPUKAH-
ckuit ncuxonor J|. MakkWHOH mbiTaeTcs
HAUTH MCTOYHUK O3apeHHH M [OrajioK,
HCCNIelysl MEePEXOAHOE COCTOAHUE MEXAY
cuoM U OoppcreoBanHueMm. IlomoGHbie uc-
CRneOBAaHUSA BeLYTcA MCHXONOTaMH Yie
net miecthaecAT — ceMbaeciat. Peayasra-
TOB HeET.

MeTon npo0 M omi60OK MABHO Mcuep-
nan csou Boamoxuoctu. Iloatomy Ges-
pe3yibTaTHbl M MONBITKH €ro yJayuime-
uua. HyskeH uHoif cmoco6 npomnasoacTsa
H300peTeHnil, OCHOBAHHBII HA CO3HATENb-
HOM OpUMEHEHUM 3aKOHOB PA3BHTUA TEX-
HUYECKUX CHCTEM.

B nocaeanue roibl B HEKOTOPHIX KOH-
CTPYKTOPCKHX OI0p0 NOABUIHMCH CHENH-
aJibHLie TPYMNbL, pellaioiiiie TPYyAHbIE 3a-
Ja4M ¢ NOMOILLIO TEOPUH pelleHusl uaoGpe-
rareabckux 3agau. Ilpoiimer He Tak yx
MHOro BpeMeHu, U HOBAsfl CHELUANBHOCTH
¢TaHeT pacnpocTpPaHEHHOH W MPHBLIYHOI,
Kak 9TO MpPOU30LNIO0, CKaxeM, ¢ mpodec-
cueii mporpammucta. Boamoxno, cneuua-
auctor no TPU3 O6yayr HaswiBaTh HHMKe-
HepaMM-M300peTaTeNIiIMM, a MOKeT GHITh,
TOyHee — HH}KeHepaMHu Mo Pa3BUTHIO TeX-
HUYECKUX CUCTEM.

JlaBaiiTe uyThb-uyTh nodaHTazUpyeM:
nonpoGyeM 3arjIAHYTh B OJHY M3 KOMHAT
elle He CYLIECTBYIOUIETO MOKA CHelHaNb-
Horo uaobperaTebcKoro 6iopo.

3adaua 335.
H30BPETEHHE I10 3AKA3Y

Ha o0nom 3aeo0de aeTomaruueckue
CTAHKEU U320T08ARAU TOHWAUWUIL MUKDO-
npogod: Haxai KHONKY — CTAHOK C 02-
pOMHOU CKOPOCTbIO 8bldaeT TOHEYNW, no-
ZONYI HA cepebpUCTYIO nAyTuHY, HUTD,
KOTOpan HAMATBLEAETCS Ha 60abW YK Ka-
Tywky. OTauunble CTAKKU, HO KOHTPOAU-
poearb duameTp HuTu npuroduaocv ca-
MbIM  npumutuenblm cnocobom. Cranok
0CTAHABAUBAAL, OTDE3ALU KYCOK HUTU,
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e3sewugasu u, 3Haa YyoeabHull eec Mme-
Tasaa u GAURY OTPe3Ka, sbluucasai dua-
merp npoeoda. Ilepenpobosaru pasubie
cnoco6bl usmepenus «Ha rody» — HU%E20
He NOAYHAAOCH: UL CAUUWKOM CAONCHO,
UL HETOYHO.

H gor 00naxcdsl navasbHuk yexa 6bla
ra konyepre. Hozda na cyeny eblwea
2UTAPUCT, UHICEHEPA CAOBHO TOKOM Yda-
puazo.

— Bepukal — eockauknys ox.

Ha caedyrowuii denv unicenep pac-
ckasaa o ceoeii udee na 3aeode. Ilpoeod
ROIOXN HA CTPYHY, @ HACTOTA Koaebanuil
cTpYyHbL 3a8ucur oT ee duamerpa. Mukpo-
npogod Hado 3acTasurb kKo0aebaTbcs —
no uacrore koaebanuii MmoxcHO CcyduTd
0 ezo Ouamerpe. H3aobperenue enedpuau
3a d6éa Ons, u CTARKU Tenepb paboraiu
6e3 ocranosku.

— 3ameuareavno,— ckazas  Odupek-
TOp, NOONUCHIEAR NPUKA3 O NPEMUDOSA-
nuu usobperareas.— Ho ¢ noeozo zoda
Mbl Gydem evinyckartv ewe 6oaee TORKUU
rnposod. Juamerp npuderca usmepars c
ouend eblcokoli Tounoctvlo. Hymen ka-
koli-ro dpyezot cnoco6. Yro e, onard
dea z20da xdarb, noka K020-TO OCEHUT?
Haeaiire-ra 3arxaxcem uszobperenue y cne-
YUaLUCTOS.

Ha caedywowuili denv unsicenep us
3aeodoynpagaenus noeran 6 u3obpera-
TeAbCKOe 6ropo.

— HAcno,— ckasaau ¢ 6opo, ebicay-
wae  uHxcenepa. — 3adava  npocras.
IIpoiidure 6 xomnary 5, Tam cudur npak-
TUKGHT, OH 8aM NOMOXCET...

IlparTukanr Gvia coecem Moaodenb-
kum. C comnenuem nozaadvieas na npak-
TUKAKTA, UHNEHED U3A0XKUA CYTb Oeaa.

— 3adauy mbl pewum asezko,— cka-
san npaktukanwt.— CHavasa 3anuuem
ycaoeus. Jlano eewecrao, nposod. Iro
gewecreo 00axHO 0asarb cuzHaa, cue-
Haabhoe nose, necywee uUHPOpMAYUIO O
duamerpe nposoda.

Ha aucrre 6ymazu on nanucaa:

B
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— Camo no cebe esewjecTéo TaK020
noas He cosdaer,— npodoaxrar npaKTu-



KaHT. — 3HAYUT, HA00 NPUAOICUTL KAKOe-
T0 dpyzoe noae. Bor rax:

I
>3,

370 6enoabras crema ulobperenus,
cderannozo Yy e6ac Ha 3aeode,— no-
ACHUA NPAKTUKAHT.— Ydapum cTpYyHY
(npuaoxcum mexanuueckoe noae I1,), u
603HUKHYT Koaebanus (Mmexanuueckoe
noae IlIs). Yrobu noevicutrb TOUHOCTD,
Hado, eo-nepavlr, nepeliru OT MexaHuye-
CKUX noaell K 3IACKTDOMAZHUTHLIM; 60-
eropuly, Halo AocTpOUTL 8enoab, 88eds
eropoe eewecreo. Iloaywurca Trakas
crema:

11..
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JdaexTpuueckoe noae Oeiicréyer Ha
npoeod, 3acTasass ezo 83aumodeiicreo-
ears co @ropblm eewyecreom. A arTopoe
8ewyecT80 nNOCLIAAET CU2HAAL — KAKOE-TO
noae Ils, necywyee ungpopmayuio o dua-
merpe npoeoda. Bui xaxoit 6vr cuznaa
npednovau?

— Ceaerosoii, — cka3an UHICEHED.—
On ydobhuee.

— 3nauur, 6ydem cuurare, yro Il,—
aTo onrtuueckoe noae. Hraxk, 3aekrpo-
MaAzZHUTHOE noae deiicTéyer Ha npoeod,
npogod JelicTeyer HA KaAKOe-TO 8euyecr-
eo B;, a a3ro sewecréo daer ceerosoil
cuzHan o0 Ouamerpe npogoda. 3adaua
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peutena: HYNKHO TOALEO ECNOMHUTL (u-
3uky deearozo kaacca. Bor, sszaanure...

On nporanya unsicenepy packpbiTbiil
yuebrux.

— Hoxcanyii, evt npagvl,— 3adymuu-
60 NPOU3HEC UHNCEHED, NPOYUTA8 CTPA-
nuuky.— Orauunoe pewenue! Crparno,
Y70 MbL camu He dozadaaucs!..

HysxkHo namepuTh JuaMeTp MHUKpPONpo-
soja. Ha TOHKMX mpoBOAAaX Jerko BO3HH-
KaeT KOpoHHbii paspaa. OH 3aBucHT OT
auamertpa uposona. Hak pas 1o, 4To HymK-
no pas pewmenun 3apnauu! [lo sprocru u
dopMe KOpOHBI MOMXHO OYEeHb TOYHO He
TOJILKO ONpeleIUTh AHaMeTP NMpoBOAAa, HO
U nposepuTh GOpPMY ceveHHs: ecian Mpo-
BOJ OBaJibHbIH (a 3TO MJIOX0), KOpOHA
TOMKe MPUHMMAeT OBAJbHYIO (opMY...

A BoT nogauuHmil cayuyail. B ogHoii
H3 LIKOJ TEeXHUYECKOTO TBOPYECTBA 3aHM-
Majca cryneHT-matemaTHk. [Ipouno ne-
CKOJIbKO JieT, OH OKOHUYMJI YHUBEPCHTeT,
a 3aTeM MOJYYHA HampaBieHHe Ha pabo-
Ty B Apyroil ropon.

Bckope on mpucian nMceMoO, B KOTO-
poM pacckaszan o0 ofHOH oyeHb MHTEpec-
HO# 3ajaye.

3adaua 36.
C TOYHOCTHK IO TPAJIYCA

B xopudope nayuno-uccaedosarens-
CK020 UHCTUTYTA 3aMecTuTesb dupexropa
0CTaHOo8UL NPUHATO20 HedasHo Ha pabory
M0200020 MATEMATUKG.

— Bbi 6edb okonuuau usobperaread-
CKYIO wKkoLY,— CKA3ar 3amecTuresb Ou-
pexropa.— OTkposenneo - 2080pa, Ha Mol
832440, 8C¢ 3asucuT OT NPUPOOHLLT Cno-
cobrocrTeii, Ho acé xe... Mv. xorum opaa-
Husosarv Hosyw zpynny. Ilpedcrour
0CHO8ATEAbHAS PA6OTa — npobaema oxeHb
TpYyoHaa, He eudno daxce nodroda k neil.
B zpynny eowau narnadyare uyesoser;
MoxeT 6biTb, nodKkAOHUTL U 8ac?

Maremarux nounrepecosasca: urTo 3a
npobaena? 3amecruread duperropa 06%b-
AcHuA:

— B kpyny unozda nonadaroT aunun-
ku u silya epedureaeii. Ecrecreenno, ux



Hado yruuroxars 00 pacgacoeku Kpynol.
Jyuwe ecezo — nazpers ee do 65°. Ho ne
sblwe, uHawe ona ucnoprurca. Hoearvro
6bl10 6bl Hazpe6arv ¢ TOYHOCTLIO JO zpa-
dyca.

Ho eor uro noayuaerca: ecau ha-
2peeary cpasy 60abulOe KOAUYECTEO KpY-
nel, TO 0683aTeAbHO 20e-TO G03HUKAET
nepezpes; ecau e 8ecTu 06paboTky ma-
AbIMU NOPUUAMU, KaTACTpOduxecku na-
daer npouseodureavrocts. Ilepenpo6o-
saaru decaTku paswblx cnoco6os Hazpe-
8a — U 8ce nAoxu.

Xorum nposepurv ewye odur cnocob:
npodyears caou Kpynvl HAzpETbIM 8030y-
zom. Moxcer 6uito, ydacrca nodobpars
TaKoll pexum, uro...

— Huuezo ne nado nodbupars,— ne-

pebua Mmaremarur.— 3adaua pewaerca
Taxk...
A on o6vacuun udero peweHus.

HapepHoe, BBl yme HawWaun OTBeT.
B kpyny nago mobasuth deppomaruur-
Hue apobuHkH ¢ Touxoil Hiopu B 65° u
HarpesaTh HMX C HOMOUILIO 3JEKTPOMar-
HUTHOH HHAYKUMU. A mocie obpaGoTku
MarHUTHl JIErKO BBUIOBAT JAPOOHHKMU...

MucbM0 MaTeMaTHKa 3aKaHYMBAJIOCH
tak: «Hukorga He myman, uTto peuieHue
3aflauM MOMer MPOU3BECTH TAaKoe BIevaT-
nenne. Mo# cobecelHUK HECKOJbKO MU-
HYT CMOTpeJl Ha MeHs COBepLIeHHO olle-
nomaenuntii. Ilo Kopumopy upoxoanau
JIOAH, 3TOPOBANMUCH C 3aMOM, a OH, HHYe-
ro He 3ameyas, CMOTpeJ Ha MeHdA...»
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HEMHOI'O ITIPAKTHKH

Tenepb M0MHO MOMOAHUTL CIIMCOK H3-
BECTHBIX BaM MPHEMOB.

10. Ilepexon ¢ MaKpoypoBHA Ha MHK-
poypoBenb (OT KeNE30K», pPbIYATOB,
HIAPHUPOB U T. . — K NepeMeuieHHI0 Mo-
JieKyJ, aTOMOB, HOHOB).

11. Tlpumenenune rennosoro pacuiupe-
HHUA I MUKpOTEpeMelleHui.

12. TlpuMeneHUe KOPOHHOTO paspAja
(M3Mepenne  KpHBH3HBI  [OBEPXHOCTH,
KOHTPOJIb COCTOSIHMA Tra3a, MOoJNyveHue 3a-
PAMKEHHBIX YacTHI).

13. Ucnoabaoeanue mnepexoga uepes
Touky Hiopu s aBTOMaTHYECKOro BKIIO-
YeHHA M BHKJIIOYEHUS 3BNEKTPUYECKUX
npubopos.

14. TlpnMenenue MblABHBIX my3bipeil
M MeHbl (3aMOJHEeHHe MPOCTPAHCTBA Be-
UIECTBOM, €C/iIM BeulecTBa B 3TOM MPOCT-
PaHCTBE He [JOJIKHO ObITH).

15. I'eomeTpuueckne upuems: uc-
nonbaoBanue neutel MéGuyca, rumep6o-
Joua U T. A.

Kpome Toro, BH y3Haiau, 4To, nony4uus
3aja4y, HaJgo0 NMpexae Beero chopmynnpo-
patb UKP u cTpemutshea k ero goctuske-
HHUIO: XOpolulee pelleHHMe Bcerja Gamsko
k UKP.

A ceiivac nonpofyem mONpakTHKOBATH-
cA B INpHMEHEHUM ITHX MHCTPYyMEH-
TOB.

69

3adaua 37.
JAABAHTE BBIEPOCHM BHHT!

Kozda paccmarpusaewds uro-nubyow
8 MUKDOCKOR, UHO020@ HYNHO HUYTb-uyTb
nepedeuUHYTb CTEKAbIWKO, HA KOTOPOM
aexcur paccmarpugaemsiii npedmer. Ile-
pedeunyrte a0 6YKE8ALLHO HA TOAUUHY
6040Ca — H@ COTble U TbiCAUHbIE 0ol
muaaumerpa. Jas 3T020 uUCnoab3ywor
SUHTbL: épawjaeuLb BUHT, OH nepedeuzaer
crekaviuko. Ho uszoroeaars Takue rou-
Hble GUHTbL JOP0O20 U CAONHCHO.

Cobpasucey unicenepvr u crasu 0y-
MaTb: Kax 6biTb?

— Texnuueckoe nporueopeuue,
ckasan odun unmenep.— Tounvle eunTH
dopozu, Hapeszka 6bicTpPO nOPTUTCA...
A npu 6oaee kpynnoli napeske ne 6yder
HYHHOU TOHHOCTU.

H Tyt nossuacs uzobperaress.

— Jasaiite coecem swvibpocum euwnr!

Y10 nado ucnoab3oears 04s TOUHO20
nepemeuenus npedmMernozo CTEKAbLUKA
Mukpockona?

3agauy 37 Bl HaBepHAKa pelwunTe,
Jdaxke He JouuTas ycnosus. Bupouem, TyT
€CTh TOHKOCTb: €CJIM Bbl BHUMATEJILHO M-
Talu 3Ty riaBy, TO AAAMUTE cCpasy TpH
NPaBUJILHBLIX OTBETA.



3adaua 38.
YTO-HUBY b HNONPOIIE

Hoaumepor craperwr. Ipoyecc asror
HANOMUHAET PIHCABACHUE METAAAL, NOTOMY
YTO0 GUHOBHUEK CTAPEHUA — Kucaopod,
PA3pYUAWUL MOAEKYAblL NOAUMEDOSE.
Has sawyurs. or kKucaopoda HYmHO npu
«eapke» noaumepa 66eCTU 6 «KOTeA»
TOHKOUMEALYUEHHOE KHeae30. ATombl ie-
Ae30 NepereaTaT KUCAOPOd U 3AWUTAT
noaumep. Ho uem TOHbwe Mbl uzMesdb-
YUM Heae30, TeM aKTuenee OHO 6yder co-
eOUHATLCA ¢ KUCAOPOdOM 8033Yxa euje 0o
enecenusn ¢ noaumep. Orucaugwuce, sxe-
A€30 NOTepAeT CE0U 3AUWUTHLLE CEOLCTEA.

— Ilpuderca paborate e cpede
UHEPTHO20 2a3Q,— CKA3A4 UMUK, npu-
2AQULEHHBLE 0AR KOHCYAbTAYUU.

— Ca0oxHo u HeydobHno,— 603pasuau
3agodckue unxcenepvl.— Ham 6b1 uro-
rubyds nonpowe...

H tyr nossuacs usobperareas.

— Hoxcaayiicral — crasan on.— Ecto
OueHb NpPOCTOE peuLeHue.
Kax evl dynmaere,

usobperaresv?

¥T0 npedaoixcun

Upeto pelieHus 3Tod 3aAa4m BbH HaM-
aere jerko. Ho nocrapaiitecy gogymaTth
OTBeT, YTOOBI OH OBl [TOKOHKpPETHeE.

3adaua 39.
IHyJJPA HA KOHBEHEPE

Ha 20pnom kombunare paborasa
TPAHCNROPTEPHAA AUHUR — OT 00HO20 ye-
xa Kk dpyzomy. Tonkousmeasbuennas pyoa,
nepexoda c koHeeliepa Ha KoHeeliep, 6
KOHYye KOHYo8 nocrynasa kK neyvam. Pa-
60THUYbL, 06CAYNCUBAIOUUE AUHUIO, KHaA-
A068asuUCh UHXNCEHEDPY:X pyda — kax nydpa,
npu maasetiutem Jynosenuu oHa nodHu-
Maercs 8 8030yx.

— A uro Jdeaarv? — craszasr undice-
Hep.— Mul 3Ty nydpy cmauueaem, HO
TOAKY Maso: 6004 6blCTPO UCRAPAETCK.
A cuabHo Hamouutd Heab3s... Moocer
ObiTb, ceaepxy uem-to npukpuite? Ho pa-
6orvr eam npubagurca: npudercs uro-To
yk1a0sl8aTh, NOTOM CHUMATS...

H Tyr noseuaca usobperaread.

— Hoxkpoirue Jdoaxncno 6biTe,— cKa-
3an On,— uTO6bL He 6blao nuvlau. H no-
EpoiTuA He O004XHO 6biTb, uTO6LL He
6610 auwHur zxaonor. Caedosareavio,
nado...

Karx suwt
aars?

Yurure, uro Koneeliepnyio Aunulo He-
06xodumo coxrpanute. 3adawa e TOM,
yT006b1 npedoreparute obpaszoeanue

dymaere, uro Hado cde-

nolau.




UckyccTBO M306peTaTh




JAOPOT'H, KOTOPBIE Mbl BBIBUPAEM

Haobperatenbckad neATeibHOCTE MHO-
FrOTpaHHa, 3TO He TOJIBKO pelIeHHe 3ajay.
HyxkHo naiitu sagauy, pewutn ee, npe-
BPATHTh HOBYI0 A B paboTOoCNOCOOHYIO
KOHCTPYKLIHMIO, BHE/IPUTH HOBYI0 MalIHHY,
npubop uam cnoco6. U Bce-Taku BasKHee
BCEr0 pemIMTh 3afady. MokHO B3ATH ro-
ToBylo 3anauy. Hepenko wusobperarenu
pellaloT KOHKYpcHble 3aaaun. PaapaGoTky
HOBOHl WJeH, MpeBpallleHHe ee B HAeHCT-
BYIOIIYI0 KOHCTPYKIMIO, BHeJpeHHe MO-
TYT OCYLIECTBUTH APYrue, CKayKeM Tpyn-
Na CNeiMaJNCTOB: MPOYUTAJM ONUCAHUE
n306peTeHnA, 3anpocuAn noApobHOCTH Y
aBTOpa M BHEJDWJIM HOBHHKY B MpPOM3-
poAcTBo. Honeuno, syuie Bcero, ecau
aBTOp y4acTByeT B paGoTe Ha Bcex 3Ta-
nax. Ho neo6xoaumo m pgocratouno, uro-
6Bl aBTOp yyacTBOBaJi B pellleHNM 3aja-
Y, TYT aBTOpPA 3aMeHUTh HeJib3sa. Pemre-
HIe — OCHOBA OCHOB W300peTaTesibCTBAa.

Usobperatenem XIX Bexka Owlsi Mac-
Tep-yMeJiell, OH CBOMMHM pPYKaMHM CTpPOMJ
HOBYI0O MAalIMHY, MepefesibiBaJI ee Ha BCe
Jaabl, po6uBasck, 4ToOB OHa paborasna.
CoBpemennnit  mnsobperatenn, mnpesae
BCETo, MBICJAUTENib, NHTeMIeKTyaa. Paay-
MeeTcs, NMPEKPACHO, ecau y H3obpeTare-
nda ymenbie pykun. HyxHo 3uaTh npoms-
BOJACTBO, YMeTh BECTH pac4eThl, KOHCTPY-
npoBaTth, ueptuth. M Bce-Takm camoe
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BA}KHOEe — TOHKMe M TOYHbie MHTEJJEKTY-
ajibHBie onepauuu. Ilpexkpe uem pedio
JoigeT [0 YepuyeHHUSA WM HN3ITOTOBIEHUA
MOJeJaH, NOJixkHA OBITh BHIpafoTaHa Mpaes
pelIeHns, a 3TO MPOUECC CIIOMKHDIM.

CHauvaja u300peraresil0 MPUXOAMTCA
OTBeyaTh Ha HeJderkuil ponpoc: OpaTbcs
3a peHIeHMe [AaHHON 3afRauyM MJAM OTKa-
3aThcAd OT Hee, 3aMeHMB ee APYyroi 3aaa-
yeil, HanpaBJieHHON Ha AOCTHKEHHe TOH
e Hean? B cymHocTH, 3TO BONpOC 0 TOM,
ecTh JIM pe3epBBI Pa3BUTHA y JAHHOH Tex-
HUYECKOH CHCTeMBl WM pe3epBH HcYep-
MaHBI M HaJ0 CO3[aBATh CHCTEMY NPHUHI{K-
nuajibHo Hosyw. JlaBaiiTe mocMOTpUM Ha
KOHKpPeTHHIX MpHMepax, KAaK BO3HMKaeT
TAKOMl BOMPOC M KaK Ha Hero cliegyer
OTBETHTh.

3adaua 40.
HE HAJIO TAJIATh!

Ilpu evinaaeke uyzyna 6 dommax ob-
pasyercs waak — cMecb pAcnAaeAeHHbLT
0KuUCA06 MazHuR, Kasbyus u 7. 0. Hlaax,
umeiowuii remneparypy 1000°, caueaior
¢ 6oabuiue KOBWU U HA HeAe3HOOODOXHc-
HVLT naaropmar 0TEO0AT HA waakone-
pepabarvigaiowgue ycranoeku. Pacnaas
WAGKa — YeHHOe Ccbipbe 04 U320TO8AE-



Hus cTpouteabnbir marepuasos. Ho za-
Teepleguuuii waak nepecraer 6biTb TAKUM
CbIDbeM: CHO8A4 DPACNAABAATL €20 Heegbl-
200H0.

Brauaae secv waak @ koswe mudxulii.
Odnako npu TpancnopTupoeke Ha €20 no-
géepzHocTu obpaszyerca u GvlcTpo Hapac-
raet Teepdasn kopka. Ilpuzodurcs npobu-
8aTb ee ¢ NOMOWYbIO cneyuasbhblx (do-
80abHO zpomo3dkuz) ycrpoticre. Kopka,
daxce ¢ npo6uTblMu 8 Helli 0T@epCTUAMU,
yodepxcueaer uactb wulk020 wWAAKA.
B pesyavrare nHa waakonepepabareigaio-
WUT YCTAHOBKAL CAUBAIOT U3 KOBULA TOAL-
Ko d¢e Tperu waaka. Ocrasvroe uder Ha
ceaaky. lIpuvem nymno norparure nema-
a0 Tpyoda, uTobsl 0c80600UTH KosuL OT 3a-
Teepleguez0 WadKkd, 4 ROTOM @blee3Tu
3TOT wAaK ¢ TeppuTopuu zaeoda.

" eor 6 HayuHo-uccaedosareabcrom
UHCTUTYTE CO38a4l COGEUanue.

— Hyxno cleaary Kosw ¢ xopowseli
Tenaouzoasyueil, — npedaoxua odun
yuerbiil.

— [Ilpo6osaau — ne 200urcs,— 603-
pasua npedcrasuread 3aeoda.— Tenao-
U30AAYUA 3AHUMAET MHOZ0 MECTA, KOGUL
CTAHOBUTCA uwiupe, a 3T0 HedonycTumo
npu Heae3HOOOPOIKHBLY NEePeso3KAL.

— A kpvlwka? — He ycrynaa yue-
nolii.— Ilouemy 6ol He cdeaarTv Tenso-
usoaupywwyio kpvluky? Bedv ocnosnasn
yacTv Tenaa yrodur ceepry — Tam, 2de
20pAYUL WAAK CONDUKACAETCA C T0A00-
HblM 8030yTOoM.

— Ilpo6osasu,— e3doxnya npedcra-
eureab 3agoda.— Koew eeauuunoi ¢
komuary. Ilpedcrasasere, Kakas HymcHa
kpuiuwka? Ipuzodures u ycranasauears
U CHUMATL ee ¢ nomowblo Kpana. CTosb-
KO ZAONOT...

— Pewary nado Opyeyro 3adauy,—
ckasan 8Topol yuenwviii.— [aeaiire nody-
Maem 0 nepecTpolike écezo npouigodcrea.
Y1066l waak He npurodusocb 603uThb
daaseko.

— He 3Hawo, He 3Hnalo,— 603pasus
TpeTuli yuenwlii.— A 661 nocragua sadauy
unaue: obecnexuTsv CKOPOCTHYIO docTae-
Ky waaka.

— Hado cmorpers 6 Kopend,— cka-
3an uereepTuili.— 3adauy MOMHO NOCTA-
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6UTb ewe wupe: 8blNAABAATbL HyzyH Ge3
00pa30eanUs WAAKA.

H Tyr nossuacs uzobperareas.

— He nado zadarv,— ckasar OH.—
3adauy caedyer cgopmyauposarv TaK...

Kak, no sawemy mHenuw, dosxwa
6biTe chopmyauposana zadava’

B cymHocTn, mepem HaMM — weabii
BOpOX 3aJay (TaKk HasbiBaeMas un3006pe-
TaTeJIbCKAad CHTyamuA), M HeM3BECTHO,
KaK BHOpaThk Ty eAMHCTBEHHYIO 3aJady,
pelieHMe KOTOpPOH JacT Hamayumuil pe-
3yJbTAT.

3adaua 41.
PA3BBEPEMCA B CUTYAI[UH

Haa u3zzoTosaerHus aAucT08020 CTEKAA
DPACKAACHHYIO CTEKAAHHYIO AEHTY nodaioT
Ka kougeliep. Jlenra nepekarvigaercs ¢
001020 METAAAUYECKO20 POAUKA HA OpY-
20ii, nocTenerwHo octoigasn. A norom crek-
40 npuxodurca 00420 noaupoearsv, no-
TOMY 4TO He 3ACTHLEULAA ewye CTEKAAHHAR

AEHTA npozubaerci, «nepenoasasy C
00H020 poauka Ha OJpyezol,— Ha cTekae
obpasyiores  HeposmocTu. Huacenepwl,

gnepevle CTOAKHY8WUeECA € 3TOol npobae-
MOl, npedaoxuau cleaarTb POAUKU Kak
MOMHO ToHmbue. Hem TOHbWE poauku,
Tem MeHbwe enadurbl mexdy Humu. IHa-
YUT, CTEKAAHHAS AEHTA NOAYHUTCA DO8-
nee. Ho tyr eosnukao Texnuveckoe npo-
TUGOpERUe: HeM TOHbUWE DOAUKU, TeM
CAONCHEE U320TOBUTL U3 HUTL OZPDOMHbBLU —
8 Oecarku merpos — kongeliep. Ecau,
cKaxcem, TOAUUHA DOAUKA PABHA TOAUU-
He cnuuku, Ha KaxOvlli meTp KoHeelepa
norpebyercs 500 poaukos, u ycranagau-
8aTvb ur npuderca nPAMO-TAKU C 108eAUD-
Kol TowHOCTbIO. A ecau poauk TOHbwe
HUTKU?

— Huuezo crpawnozo,— ckasan 0dun
Moa000li umxcenep.— Eecrv macrepa, Ko-
TOpble HA MAKOGOM 3EDHbBLULKE DUCYIOT
yeayio kaptuny. [aeaiite npoexTuposars
KOHgellep C O4eHb TOHKUMU DOAUKAMU.
A cbopwyuru-ymeavyst Haidyres.

— Ilodymaliire, 6o uro obolidercs Ta-
Kol Komueeliep,— eo3pasuau emy.— Her



Yac, OCTABUM KDYnHble POAUKU, NORpOGY-
eM YCOBEDULEHCTB0BATL RPOYECC noAU-
posKu, Oydem 6bINpagAfTL BOAHUCTYIO
noeepIrHOCTL CTeKaq.

— Hado eoobwye evikunyrto Konseli-
ep! — npedaowus ewe kro-ro.— Xopowo
6bi 3aMEHUTD €20 YeM-TO NPUHYUNUALLHO
HOBBIM.

H Tyr nossuaca usobperareas.

— Pasbepemcs ¢ curyayuu,— cxasan
on.— Ha arux 3adauw caedyer npedno-
yecTe...

H on o6sacrhua, kaxoi 3zadaue nado
ordare npednourenue. A evl kax dymae-
re?

C asapauamu 40 u 41 paaobpartsca
cpaBHHMTeabHO Jerko. B sanave 40 pana
cucrema «Ilepesoaka wnaka», Bxojdmlas
B Hagcucremy «IlpousBoacTBo uyryuan.
K HapcucreMe y HAc HeT mpeTeHauil, ee
MmeHATs He Hapo. Cucrema ToKe cmpas-
jJAeTcA cO CBOell OCHOBHOH paGoToi —
nepememiaer waak. Bce xopomo, 3a uc-
KJIIOYEHHEM TOro, YTO YaCTh IIJAKA MPH
nepeposke 3aTeepaeBaer. Her cmhuicaa
fiepecTpanBaTh M3-3a 3TOTO BCIO CHCTEMY
H Tem Goaee HaacucreMy. Beab Heaeno
OTKa3KBaThCA OT aBTOMOGWJA M3-3a TOTO,
YTO mnepegHee CTEKJIO0 WHOrAA 3arpA3HA-
ercH...

B nopo6umx cayyasax mepexoj OT CH-
TyauHH K 3ajade OCYIECTBJIAIOT M0 OYEHb
npoctomy npaBuny: «Bce ocraercd, kak
Onio, HO Hcuesaer HegocTaTok». Ilycth
HJIAK MO-MpeXXHEMY MNepeBO3AT B 06biY-
HbIX OTKPBITBIX KOBMIAX, HO TBEPAAA KOp-
Ka He JOyKHA 00pa30BBIBATLCAH.

B sagaue 41 — unas kapruna. Cucre-
Ma He cHpaBiAfeTcAd CO CBOeil OCHOBHOIA
dyHKumMei: KoHBeilep M0MKeH, mNpeKae
Bcero, (OPMHPOBATL POBHYIO CTEKAAH-
HYIO JICHTY, @ YK HOTOM — 3TO JeJI0 BTO-
poe — OTBO3UTHL ee OT meun. Ponunkoswiii
KOHBeiiep Mcuepnas BO3MOMKHOCTH CBOEro
pasBuTHA (He BoOOIle, KOHEYHO, a B MPO-
H3BOACTBE CTEKJa), U ero HeoOX0/IMMO 3a-
MEHHUTbh HOBOH CHCTEMOIA.

Paaymeercs, MOTYT BCTPETHTBLCA MpO-
MEKYTOUYHBIE CAyYaHl, KOTJa HeT TBepAoi
YBEPEHHOCTH: TO JH COXPAHATH HMel-
myiocs CHCTeMy, TO JAHM HCKATh CHCTEMY
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NpHHUMNHKAAbHO HOBYIW. B  momoGHBIX
cayyasX HaJA0 HAYMHATHL ¢ Takoi (opmy-
JMPOBKH 3a[auM, NPU KOTOPOiHl cHcTeMa
coxpaHsercs.

Jliobasa ToyHas Hayka He HCKIKYaer
uckyccrpa. CkaxeM, ¢ MOMOLIBIO OJHOTO
M TOro Ke TeleCKoma MOryT OBIThb MOJY-
YeHbl pasHbie Pe3yabTaThi, B 3ABUCHMOCTH
OT HCKyccTBa uMccaefosatensi. Muoroe
3aBHCHT OT uesieil, KoTophie OH cebe cTa-
BHT.

[Ipeanonoxum, mnocraBileHa 3ajgaua
3aMEHUTb OOBIYHBIE KOpabAuM  4eM-TO
npuHuAnuaiaLHo HoBeiM. Kopabab — cuc-
Tema, paloTaomas Ha MaKpPOYpOBHe:
KOpnyc, JBHMraTeJu, BHHTHI — BCe 3TO
©KeAe3KU», NPUTOM BechMa H BecbMa
Kpynubie. PaHo nau nosano 3ata cucreMa
JOJI7KHA NepeidTH Ha MUKPOYPOBEHb, XOTH
CEeroHA TPYAHO MPEACTABHTb, KAK MMEH-
HO OygeT BLITAAAETb TakKoil KopabGib.

UYTo MOKeT cKa3aThb TeOpHUA pellleHHUs
nzobperatenbckux 3anau? Bo-mepssbix,
3ajfaya mepexoja Ha MHKpPOYpPOBEeHb B
NpUHUHKNE BNOJHe peuMa. Bo-pTopbhix,
cucreMa «Hopabab» eme He BcTynuaa B
TpeTHil 3Tam pasBUTHA, KOTJa »KeCcTKaf,
nocrosiniaa ¢opma cMeHuTcA THOKOI,
MmeHfwmeicsa. PesepBsi paspuTHs cHcTe-
MBI [laleKO He HcYepmaHbl, M, CAEeN0Ba-
TeAbHO, N0 Mepexofa Ha MHKPOYPOBEHb
MOTYT MNpOATH MHOTHE [EcCATKH JIeT.
U Bcé! Ha atom teopusa ymoakaer. BoiGop
3ajayHu 3aBHCHT oT yenoBeka. OH noJkeH
CcaM pellnTb, YTO NMpPeANOvYecThb: KYpaBJiA
B He6e uamn cuHuuy B pyke. Hago Tonbko
ACHO mpelcTaBIATbL cebe: ecam Geperibcd
33 CO3laHNe MPUHUHUMHANBLHO HOBOH TeX-
HHYECKON CHCTEeMBI, a cTapas eie He HC-
Yepnajia BO3MOXKHOCTEHl pa3BUTHA, NYTh
K NPU3HAHMIO ¥ BHEJPEHHI0 HM306peTeHun
OyaeTr HOJTHM, OYeHbL JOJTMM. 3ajgauy,
onepe;Kawyl0 CBOe BpeMf, HeNerko pe-
mnte. U eule Tpyanee gokasarb, 4To Ho-
BasA CHCTeMa BO3MOKHAa H Jake Heobxo-
guma. B npeapiayuieii rnase A ynomanya
npo BuOpauuoHHEI# rupockon. Tak Bor,
3afBKa Ha 3T0 H300peTeHHMe OblJa mOgaHa
B 1954 rony, a aBTOpCcKoe CBHAETENbLCTBO
nzobpeTaTeNb MOAYUHI TOALKO uepes JBa-
Auath oaMH rof. JiBa necatka jder motpe-
60BaJOCh Ha TO, YTOOH [OKa3aTh OCYyile-



CTBHMOCTh, MOJE3HOCTh W HOBU3HY H300-
perenns!

IIpejncraBbTe ceGe, uTo JeT paBecTH
Ha3afi K KOpabaecTpoOMTEeNsAM MNPHUXOAUT
n3odperarenb U rOBOPUT: «3aueM Bbl BO-
3uTech ¢ mapycammu? Y6epute napyca,
NoCTaBbTe MAPOBOH HACOC — €CThb TaKas
MalmiMHa B YyroabHuX waxtax. Ilycts
Hacoc KPyTHT Kojieca HamogoOue Melib-
Hu4HBIX... Bor Gyjaer agopoBo!» Bpsag an
KTO-HHOYAbL MOBepHA Obl, 4TO 3TO He WIYT-
Ka M peyb HAET O BeJUKOM H300pere-
HUHU — MapoXxofe.

Ussectubniit coBeTcKHil mn3obpeatenb
Anexcanap puropbesnu Ilpecusaxos mo-
Jaa 3afABKY HA HeOObIYHBIA Kopabib —
6e3 BUHTOB M rpebubIx komxec. Ilog maun-
weM Kopabisi pacmonoMeH 3JeKTpoMar-
HuT B Buae Tpy6m. Tam :xe — gBe Me-
TaajandecKkue NIACTUHBI, MOJCOCAMHEHHBIE
K aneKkTpuueckoil Gatapee. Mopckasa Bo-
A3 — NPOBOMHMK 3JIEKTPUUECTBA, NOITOMY
MEHAY MIACTUHAMH MAET TOK. A MarHuT-
Hoe nojie (BcmoMHHTe (PU3UKY ceaAbMOro
Kjiacca) NpPUBOJUT B ABHKEHWHE MPOBOJ-
HHUK ¢ TOKOM. B pesynbrate BOma oTOpa-
chiBaeTcA Ha3afl, a Kopaljb JBHMKETCA
Bhepen.

3aaBky Ha usobperenue IIpecHskoB
nogaa B 1955 roay... ¥ moayuma oTkas.
IKcnepThl BO3MYTHJHNCH: YTO 33 4yllb —
BLIOPOCHUTh MABHraTeNM M 3aMEHUTb HX
3JIeKTPOMarHuTHEIM  Hacocom!..  Ilpm-
HUIOCh M300peTarenaio CHOPHUTb, JOKa3bl-
Barb, y6e:xxmath... Tossko B 1969 ropy
[IpecHAKOB nOJyYuJ ABTOPCKOE CBHE-
TenbcTBO. YeTbipHaaUaTh JeT AoGuBajicA
OH npusHaHua! A Bnepeau ObIIM Jpyrue
JTanel — gRerajbHas pa3paboTKa KOHCT-
PYKUHH, 3KCIIEPHMEHTH, BHe/peHHe...
Kopab6neii ¢ asurateaamu [IlpecHsaroBa
Het A0 cux nmop. XoTA co BpeMeHeM OHH
o6sizatesnibHO mosaBsAtcA. Ilepexoa TexHH-
4eCKHX CHCTEM HA MHKPOYPOBEHb — 3a-
kon. Ho Takmm :xe 3aKOHOM sBiseTcA U
Nnocnef0BaTeAbHOCTb Pa3BUTHA: CHCTEMA
AOMKHA CHAYajAa HcYepliaTh BO3MOMKHO-
CTH Pa3BUTHUA HA MAaKPOYPOBHE M TONBKO
NMOTOM MOKeT COBepUINTbCA IMepexoj Ha
MHKPOY POBeHb.

Anexcauap Tpuropsesuu I[lpecuHaxos
He MOJYYHJI AaBTOPCKOTO BO3HArpampje-
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HUA, n3o0peTeHne ero NMOKa CylecTByeT
auiib Ha Oymare. Ho B ucropuio Kopa6-
JIECTPOEHUA HABCer[]a BMUCAHA CTPAHHIA,
4T0 MNepBHl KOpabab ¢ MarHUTOrUApo-
AMHAMHYECKMM [BHrarteljieM, OlepeuB
cBoe Bpemsa, uaoopean A. . Ilpecusaxos.
Pagocths TBOpuecTBa, CO3HAaHHMe, YTO TH
CMOT pewinTh 3ajgady 6yayuiero,— Takopa
Harpaja usobperatensi. Buurpano u 06-
IIeCTBO: KOrja HAcTaHeT BpeMs MepeBo-
autb cucremy «HopabGab» na mukpoypo-
BeHb, OfAMH M3 myTeil 3TOro mepexoja
o6yner sacen. IlpemaeBpemeHHBIe H306pe-
TEHHS] B KOHEYHOM CYETe OKA3bIBAKOTCA
KPYNHBIMH H NPAKTUYECKH BBITOJHBIMH...

EcTs u apyras BO3MOKHOCTb: CHCTe-
ma «Hopabab» cerogHs OTHIOAb He ycCTa-
peJia, MOM¥HO HAMPaBUTh IHEPTHUIO HA pe-
HleHHe CPaBHUTEJIbHO HeGOAbIIMX 3ajay
N0 ycOBepIIeHCTBOBaHMIO KOpabjsa u oT-
JAeJbHBIX €r0 4acTeil Ha MaKpoypoOBHe.
3ajay TYT MHOMXKeCTBO — pellail U BHeA-
pAil. 3a HECKOJIbKO JIET MOXKHO MOJYYHTH
ABAAUATh, TPUALATH, MATbAECAT aBTOP-
CKNX CBUAETENbCTB, BHEAPUTb OONbIUMH-
CTBO H300peTeHMil, YyBHAeTh MNpPUAYMAH-
HOe B HaType, ycJabaTh cioBa Graroaap-
HOCTH OT J10fieil, KOTOPbHIM TBOE U300peTe-
Hue obaerunno Tpya. U moayuurw aBrop-
CKOe BO3HAarpa:kjeHue.

3adaua 42.
JAOXK/Ib HE IIOMEXA

B nopry epysuau kopabav. Mownurii
Kpan onyckaa noddoHbl ¢ meuwLkamu 8 07-
KpulTlil npoem cydogozo Tpoma. Illea
CuAbHbLL Ooxdb, u 60da nonadasa @
TPIOM.

— Hy u nozodkxa,— nposopuan odun
u3 epyauuros.— Ilpomor Hackeosw...

— Huuezo ne nodeaaewrv,— oreeTuas
dpyzoli.— Bo epemsa nozpysku Tplom ne
3aKpoeub, Kpbliy He NOCTa8UWLb...

H Tyt nossuacs usobperaread.

— Hyoxna ocobas kpblua,— ckasan
on.— Yrobul doxdv He npoxodua, a 2py-
abl onyckaaucb ceo6odno. Bor nocmor-
pure...

Kakyro kpwuwy npedaoscua uszobpe-
Tareab?



Tricaun kopaGneil cToAT B mOpTaXx.
IlecaTkn TeicAY mwofeil pabGotaloT mop
colHIeM, AoKaeM, cHeroM. Hpmma Hapg
TpioMamu, 6eccniopHo, nykHa. W npuny-
maTh ee HeTpyaHo. [logoGHasa 3amaua BO3-
HUKJA JaBHHM-JaBHO: 4T0oOBI He OBLIO
CKBO3HAKOB B 3aBOJCKOM liexe, JBepH
JAOMHB OBITh 3aKpHITHI. A uTOGH cBOGOJ-
HO MpPOe3}Kajlu AaBTOMOTrPY34YMKH, [BepH
AOMKHB ObiTh OTKpHITH. I[lpoTHBOpeuue
YCTPAaHHUJIM OuYeHb MPOCTO. CTBOPKH [Be-
peii caeaanm mn3 nuaotHoit pesmnHsl. Ilo-
FPY34MK CBOGOJHO MpPOE3KaeT — CTBOPKHU
PACKpPBIBAIOTCA, a MOTOM CaMH 3aKpbIBa-
1otca. [lpoem cygoBoro Tpioma mupe 3a-
poackux paepeit. Ho cTBOopkM Kpbiiun
MO’KHO CJeJaTh HAAYBHLIMM — OHHM OyAyT
CTOATb HAA TPIOMOM KAaK /[BYXCKAaTHas
Kpbliia. 'py3 cBoGOAHO pasABMHET TaKHe
CTBOPKHM U onycTuTtcAa BHU3. Ha 3ato u306-
peTeHHe JIeTKO BHIAANM aBTOPCKOe CBHje-
TeNbCTBO — BCE TAK OYEBHJHO...

HyskHO peinath BcsAKHMe 3afAauyM — He-
Gonpuive, cpeHUE, KpPyMHble U KpymHei-

wne. Ho HegoctaTkm Metona npo6 u omm-
60K mnpoOABAAIOTCA TeM CHJbHee, 4YeM
KpynHee 3amava. [loatroMy orpomubie MH-
CTHTYTHI paGoTAlOT HAJ YCOBEpILEHCTBO-
BaHHMEM YKe CYIIECTBYIOIUX CHCTEM M
HeT HHCTHTYTOB MO «IPHIYMBIBAHHIO»
cHcTeM NPHHUMOHANLHO HOBHIX. C BO3-
HukHoBeHMeM TPU3 noaoxenne mMenser-
cAd, M HAJ0 MOJaraTh, 4TO CO BpeMeHeM
OyayT OpraHm3oBaHbl H300peTarelbCKHe
60po, cneuumanuanpywolMecsd Ha IMOHC-
Ke M pelleHMM 3aJay Jajekoro Oynay-
ero.

Camadg  BLIMTpBILIHAA ~ CHTYAMA —
KOT/la CHCTeMa HcYepnajia BO3MO¥KHOCTH
Pa3BUTHA U [OJPKHA OBITH YKe CerogHs
3aMeHeHa APYroi cHCTeMOMH, OCHOBaHHOM
Ha MHbIX npuHUMnax. Hepocrarku crapoii
CHCTeMbl BCEM OueBHMIHH, HOBYIO HJEH0
#WAYT ¢ HerepnenueM. Hak B 3agaue 41:
HEBBLIFOJHO J[ielaTh POJHMKH ellle Gojee
TOHKMMH. PoaukoBwii Koupeilep ABHO

AOJKEH OBIThL 3aMEHEH 4YeM-TO MpUHLH-
MHAABHO HHBIM.




CTPAHHBIE 3EPKAJIA OIIEPATOPA PBC

Opnamant y Xomxu Hacpemguna mo-
tpeboBann coBepiinth uypo. Jlaauo, cxa-
san HacpeannH, corBopw uymo, HO NpH
YCAOBHM, 4YTO BCe TPHCYTCTBYWILNE He
G6ynyT aymatb o Oesioii oGe3bsaine. Hacpen-
AMH NOApOGHO onucan 3Ty o00e3bAHYy H
MOBTOPHJ: HH B KOEM cliyyae He AyMaiite
o Heil. KoHeuyHo, nociie 3T0oro HMKTO He
MOT OTBA3aTbCA OT MbIcJIel 0 Geloit 06e3nb-
sHe. ..

NU3obperarenbckasd 3a]aya, KaK JYKa-
st Hacpepnun, mapsabiBaeT Ham «Oe-
Ay 06e3bsaHy». Mbl TBEpAO pelIniH OT-
KaszaTbCcAd OT pPOJIMKOBOrO KOHBelepa, HO
nepesx MBICJAEHHBIM B30POM BHOBbL M BHOBb
BO3HMKAeT 3HAKOMLIN 00pa3 KoHBeilepa —
POJIMKOBOTO, JIEHTOYHOro. YHTH OT NpH-
BHIYHOTO 00pa3a OYeHb TPYAHO, BeAb He-
H3BECTHO, KaK JOJKeH BbIrjiAAeTh NpPHH-
HUIHAJLHO HOBHI KOHBelep.

BenoMuHaercs Jio0onbITHaA MCTOPHA.
[IpoMBIIIIEHHOCTh €KEerofiH0 BBIMYCKaeT
COTHM MMIJNHOHOB (asgHCOBLIX YalleK,
6mopen, Tapenoxk. Hakmoe wusnenne
ABakAMW moaseprawt obxury. [locae mep-
BOro 0GKHMra M3feJns COPTHPYIOT — B 3a-
BHCMMOCTH OT TOro, KaK MpoLIiesi OGMHT,
a MOTOM ellle pas oOkuUrarmt, noabupas
JUIA KayKAO#M rpynnu Haumbosee momxops-
muit pexkuM. CopTHpOBKY BeayT Ho 3BY-
Ky. PaGorHuna Geper Tapeiky, OCTOPOK-
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HO yAapsAeT ee MOJOTOYKOM WM HO «3BOH-
KOCTH» 3BYKa ompejeiser cTefneHb 00-
wura. Onepannio 3Ty Tak W Ha3bBIBAOT —
«nepessoHka». PaGora wuenerkasa: Bcw
CMEeHY TepeKJajbiBali TapeidkH, Hanpa-
KEHHO BCAYIWINBANCA B HETPOMKHH «3BOHY.
MU Bor n3obperaTenn pewmiuyin CcO3RATH
aBTOMAT [JA «Hepe3BOHKH». THNUYHBINA
cayyall, KOrja ctapas cHUcTeMa ycTapeja
H ee HeoOXOQMMO 3aMeHUTh YeM-TO MPHH-
uunuanabao uHsiM. Uaobpetartenu ato mo-
HUMaJIM, HO BOT YHUTH OT «0eJjioll 00e3ns-
Hbl» MM He yaaaoch. Beina nocrpoena «py-
KacTasg» MAalUMHA: OHA OJHOH «pYKOil»
Opana Tapejiky M yAapaja mo HeH MoJo-
TOYKOM, 3aKaThIM B JApPYrofl «pykKe».
Mukpodon JOBHI 3BYK, 3JEKTPOHHOE
YCTPOHCTBO aHAJIM3MPOBAJNO €ro M NOAA-
BAJI0O KOMaHAY ¢«pyKe» — Ky[Aa KJacTh Ta-
penky.

Mamuny ycranoBwin ua dabpuke.
U 1yt BHIACHMIOCH: paboTaeT MalUHMHA
MeaneHHee uenosexka. [lompoGosanu yse-
JAMYHUTH CKOPOCTbH [BUKEHHUS MexaHudye-
CKHX PYK — MaluMHa cTaja OUTb Tapes-
ku. [Ipumnocs paGoTHnnaM, KaKk U paHb-
e, BPYYHYK «Nepe3BaHNBATL» TOPLI Ta-
PeJIoK...

Ha nepswiii B3raag oueHb MPOCTO 3a-
MEHUTb PYKHM MeXaHHYeCKMMH 3arKUMa-
mu. Ho pyka, KucTh pykmn, majbLbl —



MHCTPYMEHTHI, He TIPeB30iiieHHBIe MO0
YYBCTBUTEJBHOCTH M MNOABHKHOCTH, [0
TOHKOCTH PeryjupoBaHHsA M YyNpaBjieHHA,
[0 YMEHMIO MNpHUCHOCaGAHBATBCA K paa-
JuyHoii paGore. [leiicTByer pyka mo Ko-
MaHJaM MO03ra; B CYILIHOCTH, OHAa 4acTh
eAMHON CHCTEMB «MO3T — pYKa», a CHC-
TEMa 3Ta COBEPILEHCTBOBAJACH MHUJIIMOHHI
ner.

B TexHHuyecknXx Mysedax CTOAT «pyKa-
CThie» INIBeiHbHe MAaUIMHB, YKJIAZUHKH
Kupnnya, cOopmiKku miaoxoB... Bce oum
OKasajnch HeygauHHMH. YUTo6n ycnemHo
MEXaHH3NPOBaTh paGoTy pyKH H najb-
eB, HaA0 HATH B O00XOA: HM3MEHHUTHb
NPUHUHAT JAeficTBHA, HANTH HOBBIH c10CO6
paGoTHI, KOTOPHIi Jierko mMoaJaeTcs Mexa-
HU3AUHH,

Teopnsa peuieHusa naoGperaTenbCKUX
3alau MpeAJsaraer B NOMOIlbL BOOOparke-
HHI0 OY€Hb OPHUTMHAJBHHA HMHCTPYMEHT.
HasbiBaerca ou — onepatop PBC. 9ro
[mecTb BOMPOCOB, KOTOpBIE ROJKEH pac-
cMoTpeTh M3obperareab. Uto npousoiiger,
ecan pasMepH MpeaMeTa, 0 KOTOPOM HJET
peub B 3ajiaue, HAUYHYT YMEHbUIATbCA?
WUan, HaoGopor, OyayT yBeAH4YMBATHCA?
UYro nponsoiiger, ecan geHcTBHEe, KOTOpOE
MBI paccMaTpuBaeM, GyfeT MATH BCe Mej-
JeHHee M Me[JeHHee WAM Bce OmicTpee
n Ouicrpee? Hak pewats 3agauy, ecamn
BBEJ€HO HONOJHUTEAbHOE YCJIOBHE: CTOH-
MOCTh HOBO# MAalIMHB! [0J’KHA OBITH paB-
Ha nyato? Wan naoGopor: Malinua MoseT
OnlTh HeorpaHuyeHHO goporoii. Kak roraa
pelaeTca 3amaua?

Illects Bonpocos onepatopa PBC, kak
3epKajla B «KOMHaTe CMeXa», MCKaMKaloT
YCJIOBUA 3aauM.. M 3acTaBAAIT pado-
TaTh Hallle BoOoGpaKkeHHe, IOMOTaoT YiATH
OT HABA3YMBOTO 00pa3a CTApOil CHUCTEMHI.

IIpexcrasbre cebe, uTO Tapesaka craja
MeHbIe [BYXKOINEeuyHOil MOHeTH. A mo-
TOM ellle MeHbllle — Kak neiiinnka. Takyiwo
TApeJKy He 3a)KMelllb NajbLaMHU, He YAa-
pHilbL 10 Hell MOmOTOYKOM. Jlis Tapenkn-
NBUJIHHKH HY}KEeH HeBeCOMHBI MOJIOTOYEK...
A ecaum yckoputp peiictsue? Ilyctp Ta-
peika umeeT OObIYHBie pasMeph!, HO Ha
«T11epe3BOHKY» JaeTcA BCero OfHAa CEKyH-
Ja... OAHA THICAYHAA CEKYHARL... OJHA
MHJUIMOHHAA CeKyHAH. 3a TAKOH KOpOT-
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KHil TPOMEKYTOK BpEeMEeHH 3BYK MNPOCTO
He jgoiier A0 yuiedl KOHTpoJepa WJIH J0
MHKpPOoOHA. 3HAYNT, HYKHO 4TO-TO Golee
6bicTpoe, ueM 3BYK. DBricTpee 3Byka —
ceer! A 4TO, eCiM «yJAapHTb» MO Tapelike
CBETOM (Beib 3TO HEBEeCOMbIi MOJOTOK!)
U nofiMaTh OTPAKEeHHBLIH Jy4, «NpHCHay-
IMAThCA» K HeMy?..

Onepatop PBC He npeanasnaved mas
mojiydeHus oTseta Ha sagauy. On momxen

ANIb  YCTPAaHUTh  MCHXOJOTHUYECKYIO
MHEpINIO, NPHCYIYI0 HAalleMy MBILLIe-
nuto. CrpaHHBle 3epkaja omepaTopa

PBC — uHCcTpyMeHTH JJifi MepBOHAYANb-
Hoil paboTei Haa 3agaveil. Ecan Bam npn-
XOAHJOCh MafATh, BH 3HaeTe, YTO cHayaJa
HaJ0 KHCJOTOH OYHCTHTL CIIaMBaeMbie NOo-
BEPXHOCTH, CHATb C HHUX HAaJeT OKHCIIOB.
Heuto mogo6Hoe penaer ¢ sapaueid (M ¢
HamuM MbiuuieHneMm) omepatop PBC.
BoiBaeT, mocne mnpHMeHeHHA omepaTopa
PBC 3agauya cTaHOBHMTCA HACTOJBKO Jer-
KO#l, 4YTo, cOGCTBEHHO, €e H pelllaTh He
NPUXOJUTCA.

BaaTb xorAa OBl 3asauy 0 Tapejkax.
Oneparop PBC paa moackasky: xopoio
Onl 3aMEHHTb MOJIOTOYEK CBETOBHLIM JY-
yoM. JlnA mpoBepKH TapeaoK 3TO HOBHIA
npunuun. Ho, Mosker GuiTh, Apyrue uage-
JUA YyKe MpOBEpAIOT MMPOCBeYMBAHHEM?
MoskeT GbITh, yKe NpUAYMaHBl AJA 3TOro
npubopn? Torga mbl BO3bMeM TroOTOBBI
npuGop, HEMHOrO MepefesaeM, MPUCIOCO-
6MM nJA [pOBEepKH Tapenok — U BeE,
MOKHO BHe[PATD.

I'ne npuxoguTcA mnpoBepATh MajeHb-
Kue Kepamuueckue aerann? Kakawii pa-
AMOJIO0MTENb 3HAET pe3ducTOphi, OuYeHb
pacipocTpaHEeHHbHe pajHofeTanH, che-
JaHHele M3 Kepamukn. HKoHeuno, peauc-
Topel mposepAioT. Ilo paamepam ouu Ha-
MHOrO MeHbllle Tapeiok. Peamctopet ne
[IPOBEPULIL «MepPe3BOHKOMH», MOITOMY HX
KOHTPOJUPYIOT ¢ MOMOUILI0 CBeTa: B 3a-
BHCHMOCTH OT CTeleHH OGKHra pesucTo-
pbl [O-Pa3HOMY MPONYCKAIOT U OTPAKAIOT
ayuu csera. CBeTOBOI aBTOMAT COpPTHpYET
THICAYM pe3ucTopos B yac. Hemuoro nepe-
geJaTh aBTOMAT — M OH u3baBUT padoT-
HHL OT PYYHOH «Nepe3BOHKH» TapedoK.

[loaucraiire Gronaerens uaobperenmit,
M BH cpa3y yGeaurechb, 4TO Mbl Ha Bep-



HOM NYyTH: MeJIKHe NpeaMeTH [pPOBEPAIOT
He Mo 3BYKYy, a HanpocBer. Ckamem, 3ep-
HelimKO puca. Ero «oGxuraer» cosHile,
a KOHTpOJb 3TOro «06KUras — mpy omnpe-
AeJeHUH CTEeNEeHN CO3PEeBaHUA — BEAYT
Jy4oM CBETa; eCTh TAKOE ABTOPCKOE CBH-
AeTeJbCTBO.

[TocmotpuTe, uTo noayuaerca. [Ipume-
Haa onepatop PBC, Mun cnoBHO Hapoumo
yCloKHAieM 3ajady, HO pewieHue ee 00-
Jgeryaercal! [Ipoucxoaut aro moromy, uro
onepatop PBC nomoraer nam nabaputbes
OT MCUXOJOTHYECKOH WHEpUUH U B3ris-
HYTb Ha 3aJa4y HempejB3ATo,

Sadaua 43.
CJEJICTBHE BEJ]YT 3HATOKH

— Hyxno npogepurv 310 pYynbe,—
ckasaa caedosareab U nOAOKUL HE CTOA
sKcnepTa  OXOTHUUbLIO  GYICTBOAKY.—
Mue nado eviachuthb, cTpeasau us 371020
pPYxcbs Hedealo nazad uau He crpesanau’?

JIkcnepT  GHUMATEABHO  OCMOTDEA
pydbe u nokKawas 204080u:

— He 3naio, kax nodoiitu k 3adaue.
Pyscve eviuuweno, nazapa ner...

H Tyt noseuacs uzobperaresn.

— A a 3naw,— ckazaa on.— Obpa-
Tumcs k oneparopy PBC.

IIpexnonoxkum, BbicTpesn npousouien
AeHb HA3ad... 4aC Ha3afd... OATH MHUHYT
Hazaa. Ilo ycaosumsam 3apaym Harapa B
crBoje Het. Ho ecnu BhicTpen mpousomen
MMHYTY Ha3ad, CTBON OyaeT 4YyTh-4yThb
Temyuee, YeMm OOLIYHO. A eciau CTpessan
AecATh CEKYHJ Ha3ajA — euje Tenjee. 3Ha-
YUT, MOKHO fajKe ¢ 3aKPHITBIMU TJIa3aMH
CKa3aThb — CTPEJIAJIM U3 PYXKbA WJIH HET.
[IpaBpa, «TemnepaTypHas naMATb» Me-
Tajja OYeHb YK KOPOTKA...

Xopoio, MOWIEM Y MeTajjla KaKylo-
HUGyab Apyrylo «mamaTb». Hakue csoii-
CTBa CTalu MEHAIOTCA MNpH BbicTpese?
Benomuute sagavy 32 — 06 oGorpese
npoBojoB. Ilpu HarpeBanuu Bhile TOYKH
Hiopn cranb pasmarHuuusaercA. Mcuesa-
10T MarHUTHHle CBOICTBAa ¥ mpH yaape.
TlopoxoBbie rasm! GLIOT He TOJBKO MO My-
Je, Ho ¥ mo ctBoay. OGbluHO cTBOJ Ha-
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MarHuyeH (xoTA u cnabo): Ha Hero aeii-
CTByeT MarHutHoe mnoje 3emau. Boi-
CTpeJl — ¥ CTBOJA MTHOBEHHO pa3MarHu-
yuBaeTcA. 3a TpU-YeThipe HeAeJH HaMar-
HUYEHHOCTb BoOcCTaHaBjauBaerca. Yem
6oJibllle BpeMEeHHM MpOLLJIO MOcje BbICTpe-
na, TeM OnmKe K «HOpMe» HaMarHUYeH-
HOCTb PysKbA. [locTaTOYHO CpPaBHUTL Ha-
MarHUYeHHOCTb JBYX pyskeil, urobn on-
peAeduTh, U3 KAKOTO CTPEJIfiN, CKaM<eM,
HeJeJq0 Ha3aj.

Ha ator pas omepatop PBC nomor
NpoiiTH MOJARKOPOTH K OTBETY: MOACKa3al
Niel0 «TeMNepaTypHoil MaMATH», a8 YTOOK
nepeiTM K «MarHUTHOM NaMATH», NpPH-
uIock BCOOMHUTHL (uaury. Tak OwiBaer
yacto. Oneparop PBC paer namek, moa-
CKasKy, a jpaiablie Hago cdopmyaupo-
Batb UKP, Haiitu ¢dunsnueckoe nporuso-
peude, HCMOJbL30BaTHL MpPaBUJIA BEMOJb-
HOro aHanusa u ¢pusuky.

[TonpoGyemM Tenmeps HpPUMEHHUTHL oOmMe-
parop PBC & sagaue 41. [Iuamerp ponu-
KOB yMeHbumiaetrcA... Poauku B pgecAThb
pas3, B cTO pa3 ToHbllie Bosoca... [locTpo-
UTh KOHBeilep ¢ TAaKUMM PONHMKAMU HeBO-
obpasumo TpyaHo. Ho Mn Besiem MbicieH-
HBIl SKCIEpUMEHT, Yero ke HaM GoATbcA?
IlycTe ponauku crayr emje Gojee TOHKH-
MU — KaK MoJiekyJsa. Byjaem pactsiruBath
MoJIeKyay... Munumasbuas ToOJUIMHA —



OfMH aTOM, MOTOM MOJIEKYJia MOpPBETCA...
CrexasiHHAA JieHTa ABIMKeTCA 00 CJOI0
mapuKoB-atoMoB. OTjiMuHbiil  Obl1  Ob
KOHBeilep, UeaJbHO POBHHIIi!

[Tonckaska ectb, BOCmOJIb3yEMCH €10.
[lon cTexsysAHHYW0 JieHTY Hag0 «HACHI-
NaTh» [MAPUKHU-ATOMBI. ITO HE aTOMBI ra-
3a — Te cpasy pasberyrcs, yJaeTyyaTcA.
U He aTomMbl TBepaoro Tejia — OHM He
6ynyr ceobogHo paBurathesa. Ocraercs
OIHA BO3MOXKHOCTb — HCIOJIb30OBATh 4TO-
Mbl KHAKOCTH. PackajieHHas crexkasiu-
HafA JeHTa CBOGOMHO KAaTHTCA MO MOBEPX-

HOCTH  KMAKOCTH — HJeaJibHbIH KOH-
Beiiep...

Hakyio KHMAKOCTH B3ATH AiA TAKOro
KOHBellepa?

He Oymem wunckarp unayraa. Illepaok
XoamMc, BeNMKOJENHO NMOHMMABILMHA 3HA-
yeHHe OpPraHM30BAHHOr0, HAMPABIEHHOrO
MBbIIJIEHNA, CKa3ald Kak-1o: «fl HuKorma
He rapgae. Ouenb JypHAsd NpPHBBHIYKA:
JeicTByeT rMOejJbHO Ha CHOCOGHOCTH JIO-
THYECKH MBICIHTb». Y4TeM 3TO M IO-
MIIEM HYMKHYIO KHAKOCTH CTPOro JOFH-
YeCKH.

[Tpeskne Bcero, HaM HYKHA KHUAKOCTH
AerkomyiasKan. [lanee, y MHUAKOCTH MOMHK-
Ha ObITh BHICOKAasA TeMNepaTypa KHNEHHH,
MHaYe OHA 3AKMIMT, N TIOBEPXHOCTH JIeH-
THl CTaHeT BOJHMCTON. YHeibHHIA Bec
IKUIAKOCTH [OJKeH 3HAYMTEJAbHO MpPEeBbI-
mwaTh yAeabHbIii Bec cTekaa (2,5 r/cm’),
MHaYe CTeKJAHHAsA JAeHTa He OymeT ;mep-
JKaTbCA Ha ee MOBEPXHOCTH.

WUrak, CKOMOe BemecTBo MMeeT
ne Buimre 200—300°;

He uume 1500°;
He Menbwe 5—6 r/cm.

'remncpa'rypy NNaBjlAeHHUA
'remnepaT“ypy KHUIE€HHA
YACAbLHBIN BE€C

Takum couetanmem cBoicTB 00jafaOT
TOJibKO MeTanabl. Ecin He 6paTh BO BHH-
MaHMe peJKne MeTallibl, MpeTeHAeHTOB
COBCEM Maji0: BMCMYT, OJIOBO, CBHHEIL...
BucMyT pgopor, mapei CBHHIA SAOBHTHI,
ocraetrca oaoso. Mrtak, BMecTO KOHBeiie-
pa — MJIMHHASA BaHHA C paclJaBICHHBIM
onopoM. BMecto pOJiMKOB M MmIapMKOB —
aromel. CHcTeMa mepenuyia Ha MHKPOYpO-
BeHb, MOSABUJACL BO3MOKHOCTh MAJbHEM-
mero pasButusa. U neilcTBUTENnbHO, Cpasy
nociae 3TOro M3o0peTeHMsT MOTOKOM Io-
LI NaTeHThl Ha pa3jiH4YHble YCOBEpPIIEH-
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cteopanns. Hanpumep, ecan uepes onoBo
HPONYCTATh TOK, TO C NMOMOMILIO MAarHu-
TOB MOKHO NEpeMemiaTs OJIOBO, NPHAA-
BATb €ro MOBEPXHOCTH Jito0yw dopmy —
TOJILKO HA 3Ty TEMY C[ENaHO HECKOJbKO
coTeH H300peTeHMit...

A Tenepb monpoOyiiTe CaMOCTOATENb-
HO npumeHuth onepatop PBC.

Jadaua 44.
HYXHA CBEXAA HJEA

B odnom uwcruryre paspabarvigasu
RpoekT ne cogcem obbluHO20 HedTenpogo-
da: no o0num u Tem xe Tpybam 0axKCHbL
bviau noovepedno udrtu pasmble HudKo-
cTU.
YTobbl HudKoCTU HE CMEULUBAAUCD,
uzr Hado 6biao pasdeauTv cneyuasbHblM
ycTpolicTeom: Teuer nepeéas HudkocTy,
3a Hell wap, CA06HO NOPWEHb, a4 34 Wa-
pom Opyzas wudKocTs.

— He nadewno,— ckaszan pyroeodu-
Teadb npoekta.— Jlaeaenue & Tpybonpo-
gode 6oabwoe, decaTku armocgep. Huo-
KocTu 6ydyr npocauuearves, CcmewLli-
8aTbCs.

— Moaxcer 6biTb, 83aTb Opyaue pasde-
AUTEAU? — CRPOCUA UHNMEHED U NOoKa3al
karaaoz 3a600a, ewvinyckawoujezo Oucko-
abie pazdeaurean. B karanoze Gviaa kap-

TURKa: no Tpybonpoeody Odsuwerca
«npobka» u3 Tper pe3uHosvlr Ouc-
K086.

— Onu wacro 3acrpesaior,— 803pa-
3ua pykoeodureav npoekta.— A 2aa6HAR
6eda 6 TomM, uTO uepe3 kaxdvie dgecTu
KUAOMETDOE CTOAT HACOCHBLE CTAHYUU;
nodoiider pasfeautead K cranyuu, Hado
€20 @viTACKUBATbL, uepe3 HACOC OH He
npotider. Tak uro u wapvr u ducku odu-
Hakogo naoxu. Hywen pazdeaureanv, cno-
COGHBLL npoxOoOUTL uepe3 HAcOChl U 20-
PaHTUpYOWUL, uTO HUOKOCTU HE CMe-
WarnTcA.

H ryr nossuaca uszobperarens.

— Hcnoavsyem oneparop PBC,—
npedaomus on.— Ham 6edv myxna cee-
xas udes...

H ceeman udes noseuaacv. Kar evl
dymaere — Kakasn?



IIpumenuTe neEpBYI0 e M3 [IECTH
omepaiMid — MBICJIEHHOE  YMEHbIIEHUE
pa3mMepoB TpybGompoBofa. YUTHTE, YTO
uged pasgejuTb TPyOONpOBOX NPOAOIL-

Holl meperopoakoii e rogurcA. Hysno,
4yto0Bl M0 TPpyGompoBoAy mMOOYEPERHO WK
pasHble JKHUAKOCTM — M He CMellIuBa-

JIUCh...




TOJHNA MAJIEHBKUX-MAJIEHBKHUX YEJOBEYKOB...

Oneparop PBC cunbHbiil, HO He efuH-
CTBEHHBI MHCTPYMEHT INA NpPEeooNIeHNsA
ncuxonornyeckoit muepuun. «Hocurens-
MH» TICHXOJOTHYECKOH HHEpPHHH MOryT
ObITH CJIOBa, B 0COGEHHOCTH CHelUalbHbIe
TepMuubl. Beab TepMHUHB CYIIECTBYIOT
AN TOrO, YTOGE! TOUHEE OTpaMaTh TO,
4TO y3Ke M3BecTHO. A usobperaTend Aon-
eH BBIHTH 33 Npe/iesibl M3BECTHOTO U TeM
CaMbIM CJIOMATh YCTOABIIMECS NPEACTAB-
neHus, «oxpansembier TepmuHamu. [lo-

ITOMY 3ajjauy — Jake caMmyl CJO0MK-
Hylo! — Hago nmepecKasaTk «MPOCTHIMHU
clIOBaMUY .

Ha zauaTnaAx mo Teopuym pemeHus
n3o0peraTeNbCKUX 3afayv ObLa Tako# cay-
yaii. Mopsak npemnoskun sapmauy 06 yse-
ANYEHNH CKOPOCTH TpPOABHMKEHUA JENOo-
KOJIa CKBO3b Jief. 3afayuy pemns y JOCKH
HHKEeHep, He MMEBIIMHA HHUKAKOr0 OTHO-
meHnsa k mopio. M Ha fgocke mosiBuiach
takas sanuchk: «llITykosuna momxua cmo-
00{HO TNpPOXOAUTbL CKBO3b JIeli, CJOBHO
ero He cymecrsyer». fl cumen psamom c
MOpPAKOM M CJbIIIAJ, KAK OH BO3MYIAJ-
cAa: «XyJUTaHCTBO Kakoe-To... [louemy
nefokon — 310 mrykosuHa?!y Ho mnmxe-
Hep MOCTYMHJ COBEPIIEHHO NPaBUIbHO.
Benb ciioBo «aemokon» HapsAsmiBaeT Onpe-
JAEJeHHBIH NMYThb pEIIEeHHA: HAJO KOJOTb,
paspymath jef... A eclii HAYUYUTbLCH MPO-
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XOOUTHL CKBO3bL Jeqn, ne jaomas ero? [lo-
3TOMY «IUTYKOBMHA» — TEPMUH BIOJIHE
ymecTHBlil, Hak «#ukc» B MaTemarnke.

Hcratn, «mTykoBnHa» m B camoM Je-
Je OKasanach HeNoxoeil Ha JeJOKoJ.
IIpencrasbTe ceGe kopmyc kopabns, y Ko-
TOPOTO BBIPe3aH CpefHHil cJoil — ToT
cloii, KOTOpbIi HAXOZUTCA HA YpOBHE
apga. Wam, ckamem, aecaTnaTamHbiil
AOM, Y KOTOPOro HeT CeAbMOro 3Taka.
Hopnyc kpymHoro naemokona kak pas
NMeeT BLICOTY C HAECATHITAKHBIA [OM.
Ecnu ogHoro aramka uer, aex (ero Toa-
HIMHA [JBa-TpHM MeTpa) cBoGOAHO mpoiiaer
CKBO3b OTCYTCTBYlOHMil 3Tax. M kopabab
CMOKET JBHUTATbCA, He JIOMasA Jej.

Wpneanbuo 6nio Obl HMKAaK HE cOeH-
HATbL BEPXHIOI U HMKHIOK YAaCcTH KOpmy-
ca. Ho npakrHueckoe pemeHne ToNbKO
npubnumxaerca k UKP. [Mpuxomgurca ue-
MHOTO OTCTYIUTh OT HAeala — COeAUHHUTD
o6e vacTM KOpmyca HABYMs MNpPOYHBLIMH,
Y3KUMH U OCTPHIMH CTOMKAMMU-JIe3BUAMMU.
OHM npopeKYT Yy3Kue iUeNH BO JbAY —
3TO HAMHOTO JleTye, Y€M B3JIaMBIBaTh JEN
Ha BCIO IIMPUILY JEeJOKOJA...

3agaua 6bla KPAaCHBO pelIeHa, HO MO-
PAK, NPeNJIOKUBILMI 3aa4y, OCTANCH He-
aosojied. B Ty mopy mam akcnepuMeHTH
N0 paspyiIeHHIo JbJa THAPONMYIIKAMH,
6bl10 MHOrO M306peTeHHH HA TeMy «Haa-



BaiiTe cunbHee PaspymaTte jej», a TYT —
«MITYKOBMHA», KOTOpPas MPOXOJAUT CKBO3b
Jej, nouTn He pazpywas ero. Henpuspiy-
nol.. Wlecrs der cuycra 6na onybanko-
BAH NATEHT HA NOJYNOTPYKEHHOe CYIHO
(BoT ¥ Bo3HMK HOBKi TepMunu!), norom
NOABUIIUCH JIPYTUE MATEHThl U aBTOpPCKHE
ceusiereabctia. Ha sepdax yme zanome-
HBl MepBbie «CKBO3bAejoxofb». Kak Bu-
auTe, JUIA NPaBUIBRHON OIEHKU Ujled n3006-
peTeHNA TOMe HYMHBbI BOOGpaNenve M
3HaHWe 3aKOHOB Pa3BUTHA TeXHUYECKHMX
cUCTeM...

IlpueMb npeojoneHus ncuxojoruve-
cKoil mHepuuu, ucnoasayemnoie 8 TPHU3,
Ka:KyTcA uMcTo ncuxojorudeckumu. Ha
CaMOM JieJle CYTh 3TUX I[IpUEMOB B TOM,
4TO OHU YKA3HIBAIOT HalpapleHHue, B KO-
TOPOM 33aKOHOMEpPHO pa3BUBAIOTCA TEXHH-
YeCcKNe CHCTEMBI.

Jler Tpuanate Hazaj aMepUKaHCKMIA
uccaeposatenb Yuawam [lopooH npepjo-
KMJI UCMIONIb30BATh NMPU pellleHnn u3obpe-
TaTelIbCKUX 3aj/lau 0coOniii npueM — M-
natuio. Cyrs 3Toro npuema B TOM, 4TO
yeJoBEK NpeacTaBaseT cebs MAaLUUHOIM,
0 KOTOpOIi MIeT peub B 3ajlave, BiKUBAeT-
ca B o0pa3 3Toli MaumIMHB M MNLITAETCA
MCKaTh pellieHUE, TaK CKa3aTh, Urpas 3a
MalMHY. JTO YHCTO NCHXOJOTHYECKH
npueM, pacuer Ha TO, YTO HEOHWIAHHBI
B3Il HA 33 a4y MO3BOJNT YBUAETh He-
4TO HOBOe.

Msbr pewunu nposeputs uaew l'oppo-
Ha, nocTaBuau sKcnepuMentol. Oxasa-
J0Cb, YTO 3IMMATHA HMHOrAa NOMoraer
HAliTH pellleHHe, HO 3HAYMTENLHO 4allle
npusoant B Tynuk. Boobpa3zus cebsa ma-
uiMnoi, usobperatesnnr HaunHaet u3berathb
e, CBA3AHHBIX ¢ ee paspyileHUeM,
pasfiesieHneM, U3MeJibYeHUEM, MJaBJIeHH-
eM, 3aMopaxkupauuem... /lna xusoro op-
raHM3Ma TaKde ReHCTBUA HellpueMJeMBhl,
sanpetusl. U uyenoBek HeBOJBLHO nepeHo-
CHT ITOT 3aMper Ha MaliuHb. A Beab Ma-
UIMHBL M MX YaCTH BAOJHE MOKHO pa3fe-
JATh, U3MEJNbYaTb U T. I.

Basatk xoTA Obi 3ajauy 0. POJMKOBOM
kouBeitepe. B nouckax peweHusa Ham
NPUULIOCh MBICJAEHHO pPasgpoOUTh poJIM-
KM, M3MeJb4uTh UX 10 atomoB. Mamenn-
yeHHe YacTHI, — OJHA K3 TrJaBHbIX TeH-
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JeHIMd B pasBUTUM paGodMx OpraHos
Mawiud. YUem Meuble wactuupl, TeM Jier-
4e UMW YNPaBJIATHL U TeM 0oJibllie OTKPHI-
BaeTCA BO3MOMKHOCTel mnepel MalINHOM.
BecnoMHuTe MauiMHBL Ha BO3AYLIHOH mO-
AYIKe: Kojieca OblIM «M3MeJbuyeHbl», 3a-
MeHeHbl MOJIEKyJaMH raza, M MalluHa
npuoGpena cHocoGHOCTL [BMraThbCA [0
0e310poKbI0, IO BOJeE.

B TPU3 BMecto amMmaTim mcmoabsy-
I0T... MaJeHbkux uejopeukoB. [lpuem
O4YeHb MPOCT: HAKO MpPEACTAaBUTHL cebe, 4TO
o6beKT (Mawmuua, mpubGop M T. A.) — 310
CKONJIeHUE MHOM¥KECTBA MaJIeHbKHX-Ma-
JeHbKnX venoBeukoB. OTyacTH 3TO NMOXO-
e HA IMMATHUIO: MOMHO B3LIAHYTH HA
33/1a4y «M3HYTpM», IrJa3aMM OJHOTO H3
MajJleHbKHX uejoBeuykoB. Ho 3To «amma-
TUA (€3 IMNATUM» — HET NPUCYLHX 3IM-
natuu HeaoctatkoB. Upeun nenenns, gpoo-
JIEHUA, U3MeJIb4eHHUs JIErKO BOCMPUHMMA-
IOTCA: TOJNNY MAaJeHbKMX 4YeJOBEeYKOB
MOMKHO pasfieiuTh, NepPecTpoOnTh...

Onsakapt B NOpPAdKE DJKCHEepUMeHTa
TPYyNny HHMKeHepOB MNONPOCHJIM MpUMe-
HHUTh IMMNATHIO K 3afa4e o Jjgepokoye. Uu-
'MEHEpPHl OXOTHO MpeyIarajv  pasHble
njen 0 TOM, Kak JOMAaTh Jel, HO HE BhI-
CKa3aJ¥ HU OJHOM MaeM O TOM, KAK JIO-
MaTh caMm Jjiefiokoda... Torga TyT ke 3aja-
4y AaJM Apyroi rpynne v npesyowKuIM
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UJEAJBHAA MAIINHA — KOTJIA MAIIUHBI HET...

MaccupHble. kecTkue, HeMeHAIOM[He-
¢ TeXHHYecKUe CHCTCMbl BBITECHSIOTCA
CHCTEMAMU  JIeTKUMH,  ¢BO3AYIIHBIMH»,
naxe «d3(eMepHBIMUY, NOCTPOCHHLIMU U3
MEJIKMX YacTHL, MOJIEKYJ, aTOMOB, HOHOB,
3MeKTPOHOB,  YMPABIAEMbIX NONAMH.
Y upeanbHo#l MAaUIMHBL BOOOLIE HE MOJHK-
HO ObiTh Beca, ooweMa... Upean — koraa
AeiicTBME OCYHIECTBJIEHO, 3 MAalIUHB HET.
Tloaromy onpenenenue WUKP, 10 ectb
U€aNIbHOTO KOHEYHOro pe3yJbTaTa,— 3TO
HpueM, OCHOBAHHBIH HA MCMOJB30BAHUM
O/IHOM M3 TJIaBHLIX 3aKOHOMEpPHOCTEH pas-
BUTUA TeXHHMYecKux cucreM. U BMecte
¢ TeM 3TO INCHUXOJOTHYECKHH MpueM:
opuentupysico Ha HUHKP, uenoeexk nepe-
CTaeT JlyMaTh O CTapoi, NPUBBLIYHOH (op-
me mammuwm. Ilepexon k UKP — ouensn
CUJBHBIA MPHUEM, U CYHIECTBYET MHOMECT-
BO NPAaBHIJI, MO3BOJAIOUIMX TOUHO chopMy-
aupoBat UKP. He Gynem BnaBatbhcs B
ToHKocTH. Bajkuo riasHoe: Hapo TpeGo-
BaTh, YTOOLI BC€ NMPOMCXOAUJIO CAMO CO-
6oit, cTOBHO B CKa3Ke.

3adaua 47.
KAK B CKA3KE

B cosxose obcyxdaru npoekt HogblLr
NApHUKOE.
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— Boo6we-To nenaoxo,— ckasan Ou-
pekTop,— Ho mexanusayuu Her. CmoTpu-
Te, 60T KDblUla NAPHUKA: AE2KAS METAA-
AULECKASL DAMA CO CTEKAOM UAU NAEH-
KOU, 3akpenaeHHas ¢ O0OHOU CTOPOHbL.
Ecau remneparypa snyrpu eviwe 20 zpa-
dycos, Hado npunoduaTL pamy, a ecau
Huxe — onycTuThL. 3a deHb Temneparypa
8 NAPHUKE MONET UIMEHUTLCA QeCATKU
pas. Uro xe, 6ce 8pems 8pYUHYIO OTKEDPbL-
8aTb U 3AKDPLLEATL paMYy?

— Ilouemy epyunyo? — ckazas me-
zanuk.— Mosxcno nocrasuts npubopsi—
Temneparyproe peae. Hamenurca tem-
neparypa — OHU GKAOYAT IAEKTPOMOTO-
poi. K moropam npucrpoum wecrephu,
pbluazu, TpoOcbl, uTOGbL NOGHUMATL U
onyckars pamy.

— He noiider,— pewureavno eoapa-
3aua 6yrzaarep.— Y HaAC COTHU napru-
K08, U HA KaXAOM 8bl YCTAHOGUTE MAULU-
ry. Cauwkom caoxro u dopozo.

— Bosnukaer rexnuueckoe nporugo-
pewue,— nodviToxcus Oupexrtop.— Bulue-
paem 8 Mexawnusayuu, npouzpaem 8 Yc-
AOHCHEHUU U YOOopONAHUY NADHUKOE...

H Tyr nossuacs uszobperareas.

— Cpopmyaupyem HKP, — ckasan
on.— Yro6ul Gblao kar 6 craske. Xopo-
was gopmyauposka HKP naioc gusura
degaTo20 Kaacca — u 3adanwa peurena.



Kax cgopmyauposars HKP dasn sroi
sadayu? Yro umen 6 eudy uszobperareas,
ynomanys o guauke degarozo kaacca?

Pas6epem a3ty sanauy smecrte. Hpexne
BCEro, OTMETHM, YTO Ilepej HaMM He 3a-
Aa4ya, a CHTyauus, M3 KOTOPOH HYHKHO
«n3Baeub» 3anauy. Cucrema «Hapuuk» —
MOJIOfjasi, OHA ellle Jia)ke He CTaja fAUHa-
MUYHOH, MeHstouieiica. [Tosromy zamaua
3fech Takasd: COXPAaHMM NApPHUK, MOCTa-
paeMcsl ero He mepecTpauBaTh, HO yoepeM
HEeIOCTATOK (Kphillla HEeMmoJBHKHA, pacTe-
Hug neperpesatorca). O Mexanusauum
NapHUKa He MoKeT OwmTh u peun. Bean
3JIEKTPOMOTOP M TepeAaYa OT Hero K
Kpbillle — 3TO Ye HoBaa cucrema. UKP
aoaKeH 3By4aTh Tak: «Hpbima cama nox-
HUMaeTcA MPU OOBBLILIEHNWN TeMilepaTyphbl
M caMa ONYyCKaeTcs Mpu ee MNOHUe-

HHUAHNY .
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HecBeaywmii  4esioBek BOCKIMKHET:
«Heseposatuo!» Ho Mel ¢ Bamu 3Haem,
YTO TAKUE «4yJeca» BIOJIHE BO3MOKHBI.
B 3zapaue 32 — o 3ailjuTe NpPOBOAOB —
(eppuTOBLIE KOJEUKH CAMU CTAHOBWUJIHUCH
MATHUTHBIMU M CAMH e TepAJu MarHUT-
Hbie cpoiictBa. [loueMy ke Henb3a «[Oro-
BOPUTBLCH» ¢ Kpbilneid, uytToO6bl OHa cama
noguuManack u onyckanach? Homeuykamn
KOMaHA0Ban0 Ttemnaosoe moje. [lycth oHo

89

KOMAaHAyeT M Kpullled. 3HAYUT, HAKO MC-
MOJIb30BaTH Teid0g0e paciuypeins, Bezs
MeM ctepsenb u... Her, Tak Hunuero mue
nonyuyurca. Jlake npu GonbIIoM yBeanye-
HUU TEeMIepaTypbl CTep:KeHb YAJIHMHUTCA
Bcero Ha sonu npoitenra. UmMenno noaro-
My MBI UCNOJIB30BAJIM TEMNJOBOE paciiu-
peHue [JA MUKponepeMeuieHus. A B 3Toil
3a/jaue KpBIIY HYKHO NPUIOQHSTHE Ha
20—30 cauTuMeTpoB.

3arnsHeM B yuyeOHuk pusuku aaa ae-
BATOro Kaacca. B rnaee o Tennosom pac-
INMPEHUM eCTh PHUCYHOK OuMeTaljiMye-
CKOH IJIACTMHKM — {BYX COeMHEHHBbIX
NMOJIOCOK U3 MeqH M edaesza. Mexgb mpu
NOBLIIIEHUY TEMIEpaTypbl  YyIAUMHAETCH
cuibHee, ueM Kenezo. Ho B Omieranau-
YecKOoH MJIaCTHHKe Mellb U eJle30 COelM-
HeHbi, MOOTOMY IUIACTUHKA 1pH Harpese
uarnbaetest, W oueHb cuanuo. Hpbimka
HapHUKA, cleJaHHAf U3 TAKMX MJIACTHH,
IPU MOBBHHEHUM TCMMEPATYPbl CAMA MOJ-

HUMeTCA, a MNpu NOHMKEHUH — caMa
ONyCTUTCH.
3adaua 48.
KOPABJIN XXI BEKA
B o0dnom koncTpykTOpckom 610pO

zpynna UHICEHEPOE paspabarsiéata npo-
exT camoxodnoil Gapxmu. Pabora ckyuro-
saras: 6apxa — Kak 6apya, HULEZO HO-
60z0. Hyrv Mmownee Oguzareab, 4YyTb
boabuLe CKOpPOCTb, 80T U BCE.

Iz, cnpoekTuposarb 6ObL Kopabab
XXI sexa,— ckasar o0naxObl camulli MO-
4000l unmenep.— B nem ece doaxro
6bLTH NPUHYUNUAALHO HOBLM.

— MHaxe kopnyc? — cnpocua ezo To-
sapuuy.

H kopnyc,— orserun unicenep.—
B nepeyro ouepedv ropnyc. Bedv on yoce
ThicAYY aAeT He mensaacs. Buia Oepegan-
Hbuill, norom craabHoi. Bce pasno —
06bl4HaAR KOPOGKaA.

Kopnyc scezda 6yder rkopo6koii...

H Tyt nossuacs usobperareas.

He cnopwvre! — ckasaa on.— Hado
RDUMEHUTL TEopulo peuieHus uaobpera-
Teabckux 3adau. Cetinac kopnyc kopab-
A8 — JcecTkas kopobka o6Texaemoii gop-



mbl. Texnuueckasn cucrema na @roporm
aTane pazeuTus. IHAYUT, HYIHO nepeiTu
E nodeuicnomy, zubkomy kopnycy. Mo-
amer 6biTb, das 3T020 npuderca nepeiTu
C MAKPOYPOBHA HA MUKDOYDPOGeHb U NO-
CTPOUTL KOpabab u3 aromoe uau mode-
KEYya, ynpagasemulr noaem... MoxHo no-
cragutb u 6oaee cmeayrw 3sadauy. Hoe-
AAbHAR MAULUKRA — K020a MAULILEbL HeT, a4
deiicteue ocyujecrganerca. 3navur, ude-
aabHyll  KoOpnyc — 3TO0 Kozda kopnyca
Ker, a Kopabab cyujecTeyer, paGoTaer.
Haesaiite ucnoavayem modeauposanue ma-
ACHLEUMU  HEA0BEUKAMU U  ONeparop

PBC...

Urak, npeacraBbTe cebe CTEHKY KO-
pabGeabtHoro kopnyca. ToacTwii cTanbHoi
auct. A Tenepb 3aMeHHUTE €ro TOJNMNOM
MaJeHbKMX-MaJIeHbKUX 4YesoBeukoB. Hak
caenatb, 4ToOM 4YejoBeukM He pa3sbe-
manucek moa yaapamu Boau? Kak pomxnel
JeHCTBOBATh Ye€JIOBEYKHM, 4TOOR KOpabGab

asuranca  Ooictpee? OObluHasg CTEHKa
TpeTcsi O BOAY M TOPMO3MT [IBHKEeHHe
Kopabaa. Ho y Bac — cTeHka M3 uenoBey-
koB. TonbKo npuKamuTe — M YENOBEUKM
CeNal0T BCE, 4TO BaM YrOMiHO...

[lourpaiite ¢ yenoBeykamu (nocrpoii-
Te MbICNEHHYI0 MOJelb HOBOH CTEHKH),
a MOTOM BEpPHUTECh K TEXHMKE: KaK Tex-
HUYECKM OCYILEeCTBMTb TO, YTO [eNaloT
4eJIOBEYK N ?

Horna cnpaeutech ¢ 3TUM, BO3bMHU-
TeCh 33 BTOPYIO 33/1a4y. KAaKHUM JI0JIKeH
ObiTh KOpabab ¢ MaeaJbHBIM KopnycoM?
3nece Hago ucnonnzoBaTs oneparop PBC.
Jlonyctum, kopabnb cran pasMepaMM c
monexkyny. CoGcrBenHo, Kopabas Her.
EcTh MoneKysa u rpys — oT/eNbHbIE aTO-
mel. Hak Monekyne mnepeBo3uTh rpys?

[IpencraBeTe cebe 3Ty KapTHHY H nepe-
HecHTe HANeHHBbINA IPMHIUI HA KOpabiab,
uMmeloluii o6biunbie paamepul. Hago no-
OuThes, YTOOB KOpnyca He ObLLIO M 4TOOH
OH Kak Obl Obli...
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KOCTIOM [1J14 IIOPTOCA

Horpa Bnepssie ocMaTpuBaellb He3Ha-
KOMBI# ropoj, uTo-To cpasy Opocaetcs B
rjlasa, a 4Yero-To M He 3aMETHINb, MpPOH-
Aewb cropounoil. Ilpumepno Tak momyum-
Jiocb U ¢ Hamleif 3akckypcueit mo TPU3.
IlepeunTtaB Hanucanuoe, A BAPYr o6HApY-
MMJ, YTO HUYEro He CKasajl 0 MHOrMX
O4eHb HHTepecHbIX TpueMax. BoT omun
U3 HUX; 4TOGbI BbI Jyvlle OIRYTHJHN ero
npejiecTb, HauYHeM ¢ 3aJaYH.

3adaua 49.

HOE3J] YAJET
YEPE3 IATh MHHYT

B orkpbiteie aeaeanodopoicrbie eazo-
HbL 2py3uau cocHoabvle Opeena. Kowrpo-
aepbl usmepasu duamerp kaxmdozo cTeo-
Aa, YTOObL NOTOM BbIMUCAUTL 06veMm 6cex
6peeen. Pabora y 3amepujuros waa med-
AEHHO.

— IHpuderca 3adepiary noe3d,—
ckasaa crapwuii Kourposep.— Cezodus
MblL HUKGE He YnpasuMmcs.

H Tyr, KoHeuno, nossuacsa usobpe-
Tareas.

— Ecre udesa! — eockauknya oH.—
Hoe3d yiider uepes narv munyr. Boabv-
Mure...

H on ob6wvachua, uto HadO 83ATL U
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yro Hado cdeaarv. A urTo npedaoxure
abL?

Rorpa ary sapauy Haneuatana «Iluo-
HepcKaA mMpaBjAa», NPaBUJbHBIE OTBETHI
NpHcJajJu TOJAbKO Te pebATa, KOTOpbIe
TBEPAO 3alOMHUJU: 4TOGBI pemIuTh M3006-
peTaTesIbCKYI0 3aJavy, HAAO0 INPEOf0JeTh
npotuBopeure. BoT Heckonbko Heypau-
HbIX TIPefJIOKeHU:

nycTb 3aMepbl BefeT Gpuraga B 300—
500 wemoBek;

onpefie]IUTL HA TJIa3 CPeAHMI 1UAMETD
6peBHa M MOACYUTATH, CKOJbKO OpeBeH;

caenatb cpe3nl Bcex GpeseH u Ge3
CNeIIKY! W3MEePUTh MX JUAMeTp, KOrja
moeap yi#uer...

3a BLIMCPBHILI B TOYHOCTHU MPUXORUTCA
NJAaTUTh [POMUrpHILIEM B  CTOUMOCTH,
cinowHoctn. U HaoGopor: ecau mpenmou-
Tellb MPOCTOTY (M3MepuiIbL Ha rJaas),
NPUAETCA NOCTYNMTBLCS TOYHOCTHIO. 3a
3TUM TEeXHUYECKUM NPOTHBOpPEYUEM cHpH-
TaHO mnpoTuBOopeune ¢uanyecKoe: IMoeax
AOMKEeH YHTH -— U MO0e3/i NO0MHEH OCTATh-
ca. Hymuo cpemats Tak, 4ToGBI moesn
yilIeJ U B TO 3Ke BpeMsA Kak OBl ocTajcs...

Bor Mbl u mosmouan k u3obperaTesib-
CKOMY TMpUEMY: ecliM TPYAHO U3MEpHUTb
KAaKOM-TO NMpeaMeT, HAO IMOJYYUTh KONUIO
3TOro npeaMeTa U WM3MEpPUTh Komuw. 3a



HECKOJIbKO MUHYT MOKHO cdoTorpacdupo-
BaTb GpeBHa ¢ OTKPBITOH CTOPOHBI BaroHa.
K 6peBHaM Hag0 NMPUNOKMUTH JHUHEHKY —
InA omnpepgeneHus Macmita6a. U moesn
MOKHO OTIPABJIATb: BCe N3Mepenus 6yayr
c/ieJIaHbl MO CHUMKAM,

UHTepecHo, 4To nepBBIM M€ ITOrO
npueMa BbicKazaan Anekcanap [lioma,
aprop «Tpex mymkxerepo». B pomane
«Jlecatb neT cnycTdA» ecThb rJaBa O TOM,
kak Iloproc 3akaabiBan HOBBIH KOCTIOM.
[foproc He coraawancs, 4ToOb K HeEMY
npuKacajJuck, CHUMaA Mepky. Buixox Ha-
mwea apamarypr Moabep, okasaBlmniica
B npueMmHoii moprtHoro. Moabep mnopBen
[loproca k 3epkaly U CHAJN MeEpKYy ¢
n300pakeHUsa MyIIKeTepa...

OcCTpOyMHBIX NPUEMOB MHOrO, 0 HUX
MOKHO PpACCKa3bLIBaTh M PACCKA3bIBATh.
Ho pmiaA mepsoro 3HakoMCTBa C ropojom
JOCTATOYHO OCMOTPETb HECKOJbKO THUIIMY-
HBIX 3AAHUMH, MPONTH MO HECKOJbKUM TH-
NMUYHBLIM YJIMIIAM, & OTOM B3[JAHYTh Ha
o6uinii naaH.

Bbl Tenepb 3HAaeTe HEKOTOPLIE 3aKOHBI
pasBUTUA TEeXHUYECKHX CHUCTeM, 3HaeTe
MOYTH [BA JECATKA NPUEMOB U, HaJeloCh,
Ja)<e 3HaeTe, KAK MPUMEHATh Koe-Kakue
¢usuueckue apiennsn. Honeuo, 3to Bcero
aumb oauH Keapran B ropoge TPU3.
Ho — tunuunbiit kBapran. Tak mepeiifem
we k obwemy maany TPU3 u nocmor-
pPHM, KAaK BCé BBIJIAAMT B €XUHON cHC-
Teme.
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MOCTPOMM MOJAEJDb 3AAYY

Tpnauate aer Hazag 6ui paspaboran
NEepBLili  aNrOPUTM pelleHNs u300peTa-
TeAbCKUX 3ajay (cokpauleHHo — APU3).
CloBo «anropuTM» 03HayaeT Mporpammy,
NocneoBaTeNIbHOCTb aeiicteuit. Ha ypo-
Kax MaTeMaTHKM BBl YacCTO BCTPEYaJUCh
¢ aaroputMamu. Hanpumep, npasnna
U3BJIEYEHUA KBAJApaTHOrO KOPHA — 3TO
aJNropuT™M, NOCJEA0BATEALHOCTL OIpejie-
JIeHHBIX omepauuii: HYMKHO 3amucaTth
DaHHOe 4MCJO0, pasdurb nudpH Ha naphbl,
N3BJeYb KOpeHb U3 MepBoit mapel uudp
(nam u3 ogHOro uucjaa), 3amMcath 3TOT
KOpeHb U T. A. AJIFOPUTMEI BCTpeyaloTcs
He TOJbKO B MaTeMaTuke. BoT npasuio
nepexoga yuamiupl: «CHavajla nocMOTpH
HaJIeBO — HeT JIM MAIUWH; UAM; AOAgA 10
CepefMHB! YJWUbI, MOCMOTPU HANpaBo;
HAN» — ITO TOMKE AJNTOPUTM.

B mnepBoii rnase s roBopuii: HyKeH
MOCT OT 3ajauu K oTBeTy. TakuM MoCTOM
n cayxur APU3. B APU3 cemb uacreii,
Ka)Jas vacTb COCTOMT M3 pAAA INAros.,
BCEr0 MX OKOJO MATHUIECATH, HpUYEeM
60NBIINHCTBO INATOB BKJIOYAET HECKOJb-
ko omepaumuii. EcTb npaBuna, nomoraio-
uye u30eaTh OIINOOK MPH «lLIAraHUMU»
3THM MpPaBWUJa, HABEPHOE, MOM¥HO CPABHMUTH
¢ mepusaMu Mocta. EcTb cmucku raas-
HBIX MpUeMOB U Tabnuubl MCIOJIB30BAHUSA
duanveckux spderron... Cirouoe coopy-
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IHCHUE — BMECTO [POCTOr0 «a CCIAN che-
JATh TaK?».

[lepBas wactb APWU3 — nocrauoska
safjaun. Koe-uto 06 sTom BH yike 3Haerte:
Mbl pa3bupanu BOIPOC O TOM, KOrAa Hajo
peliaTh IaHHYW 3aga4y (TO ecTb coBep-
LIEHCTBOBATb TEXHHUYECKYI0 CHCTEMY), a
KOria HeoGXOAMMO ee 3aMEHUTH (MCKAThb
HeYTO (IpUHUMIHNAALHO HOBoe). Bxoaur
B nepeyio yactb APU3 un oneparop PBC.
Ho mbi eme ve rosopnau 06 0gHOM OueHb
Ba)KHOM llare — 00 WUCMOJNIb30BAHUU TaK
HA3bLIBaeMbIX CTaHAAPTOB.

Hapsagy ¢ npocTeiMu mnpueMaMu cy-
WECTBYIOT M KOMILIEKCHBIE, BKJIOYAl0-
uMe Heckoabko npoctuix. [lpocteie mpue-
Mbl YHHBEPCAJbHb!, UX MOMKHO MCHOJB30-
BaTh NPU PelieHNH CaMbIX Pa3HBIX 3aAav.
YeM clomHee KOMILUIEKCH MPHEMOB, TeM
Kpenue npHUBsI3aHhi OHM K OMpeaelieH-
HOMY KJaccy 3afay. 3aTo cuna cnenuann-
3MPOBAHHBIX KOMILJICKCOB OYEHb BeJIMKa:
Ansl 3ajad, NPUHALIEKAMUX K CBOUM
KJAACCdM, KOMIUIEKCHBIE NpHUEeMbl [JaloT
opurMHajibubie  pelueHus, Oauskne K
UKP. Takne komnaexcel (TouHee, camble
CHUJbHLIE M3 HMX) HOJNYYMJIM Ha3BaHUe
CTaH/1aPTOB.

C ogHuUM M3 HUX MbI, KCTaTH, NO3HA-
KOMUJIUCh: eCJIM HYMHO mepeMeliaTth
BElleCTBO, CH{MUMATh €ro, pacTArUBaTh,



APOGUTDH, CIOBOM, €CJIM HYHHO YNpaBJIATb
BEIECTBOM U €CJIN 3TO BellleCTBO HE MOop-
TUTCA OT A00ABOK, 33134y peLIAlOT BBefie-
HUEeM B BelleCTBO ()eppOMArHUTHBIX 4ac-
THIl, YHOPaBJfAEeMbIX MArHUTHBIM IOJIEeM.

IlepBas wactb APU3 npeaycmatpu-
BaeT MNpOBEPKY 3aAauyu: Heab3fd JU ee
cpa3y pewiutb no crauaapram? Ecau za-
Aaya CTaHJapTHA, HET CMbICJA UATU AAJb-
we no APU3. Ilpome npumeHuts cran-
AapThi M MOJY4YUTH roToBulii oTBer. CTaH-
aaptoB paspaboraHo Gojiee BOCBMUAECATH.

IlepBasa yacte APU3 orcensaer cran-
AApTHHIe 3aa4M, a HeCTAHAAPTHLIE Me-
HAeT M yTouyndeT. PacnaviBuaras u T1y-
MaHHafg CUTyalus MpPeBpalaeTcA B 4YeT-
KYyI0 ¥ MPaBUJIbHO MOCTABJIEHHYIO 33/a4y.
Bo Bropoit uyactn APU3 cosepuwaercsa
elle OJUH Mepexoj: OT 3a/laud K MOAeNH
3afgaun. B 3apmaue MHoro «jeiicTBylommnx
Jui» — yacTell cucteMnl. A B Mojein
TOJNILKO iBA «JIECTBYIOLUX JIMIA» ; KOHD-
JUKT MMy HMUMM M eCTb TeXHuYeckoe
nporupopeure. OueHb 4acTo Moaenb 3a-
Ja4yM BKJIIOYaeT OObEKT M BHEUIHIOW cpe-
Ay, okpymxawimyw o0vekr. Bcnomuure,
HanpuMmep, 3agady o uwiake. O0next —
ropAauii wiuak. Buewnnas cpena — xonon-
HHH BO3JyX, COMpUKacamoiuiics ¢ mno-
BEPXHOCTHIO LIJAKA.

B curyanuu u 3apaue peub uger o
peanbHbIX TeXHUYECKMX CHCTEMax, a B
MOeNM 33[a4YM MBICJAEHHQ BBIIENAIOTCA
ABe vacTu cucrembi. B Boagyxe mBucur
pacnJaBleHHBIH IIJMAK, a Hajg HUM —
CTOJN XoJioAHOro Bo3ayxa. Bor u Bea mo-
aeab! JIOMHEI, jene3HOQOPOKHBIE MJAT-
dopMBbl, faKe KOBLIM — Bce 3TO He MOMA-
Aaer B Mopenb. OcTaloTca TONBKO aBe
KOHQJMKTYIOIME YaCTH, U 3TO yme or-
pomHublil mar Bnepea. Beab BMecte ¢ apy-
rUMHM 4YacTAMHU Mbl OTOpachiBaeM MHO-
MECTBO «IYCTHIX» BAPHAHTOB, KOTOpbIe
npuuliock 6B PacCMOTPETH.

B APU3 ecte npaBuna, Kak CTpOUTHL
MoJenb 3aaaun. B Mopeab Bcerma qOMKHO
BXOANTH uanenue. Bropoil sneMeHT Mope-
Ju — TO, 4T0 0OpabaTuiBaeT, MeHACT U3Je-
Jie,— NHCTPYMEHT MJIM 4YacThb €ro, Hemo-
CPelCTBEHHO BO3JelCTBYIOLAA HA MU3-
enue.

IpaBunbublii BLIGOP KoHAUKTYIOUIEH
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napsl HHOrfa cpasy NPHUBOAMT K peuie-
nuio. [focMoTpuM 3TOo Ha npocToil 3ajave.

3adava 50.
nyjJ 30J10TA

B neboabwoli aaboparopuu uccaedo-
eaau OelicTeue zopsauell Kucaorbl Ha
cnaagbl. B kamepy ¢ TOACTHIMU CTALbHbL-
Mmu crenkamu nomeujasu 15—20 xybukos
PA3HBIT CNAGGOE U 3AAUBAAU KUCAOTY.
3arem kamepy 3akpulgasu U 8KAOHAAU
aaektpuneckyro newv. Onvir npodoaxcar-
ca o0ny-dee nedeau, norom kKybuku do-
cTagasu u uccaedosasl Ur no8EPIHOCTb
nod MUKPOCKONOM.

— IMrozu nawu deaa,— ckaszasr o00d-
Hawdbl  3asedyowyull aaboparopueil.—
Kucaora pasvedaer crenku kamepbl.

— O6auyesars 6bl ux wem-nubydb,—
npedaoxwus o0dun corpydnur.— Mosxcer
6biTb, 3040TOM...

— Hau naaruroili,— ckazan Opyeaoi.

— He notider,— 6o3pasus 3agedyio-
wuli.— Buluzpaem @ ycroiivusocru, npo-
uzpaem 6 croumoctu. H yx nodcuursi-
8aa: Hyxen nyd 3oaora...

H rtyr nossuacsa usobperaread.

— 3auem TpaTuThL 3040TO? — CKazan
on.— Ilocmorpum modeav 3adasu u agro-
MATUYECKU nosydum Opyzoe pewenue...

Kax nocrpourv modeav sadauu? Ka-
K08 oreer Ha 3adauwy?

JlaBaiite pa3Gepemcsa BMecre. B 3apa-
Ye JlaHA TEeXHHMYECKasdA CHCTEeMa, COCTOsA-
1IaA U3 TPeX 4YacTell — KaMepbl, KUCJIOThI
u KyOnkos. OOKYHO CYUTAIOT, YTO 3TO 3a-
Ja4a Ha NpeJOTBPAIlEHHEe KOPPO3UU CTe-
HOK oT fAelicTBusa kucnotsi. To ecTh BOJIb-
HO MJM HEBOJBHO pacCMaTPHBAIOT KOH-
GAUKT MemJay KaMepoll M KHUCJIOTOI,
MIYT CPEACTBA 3aIlMTHI KAMEPHI OT KHC-
aotei. IlpeacraBnsiere, uro mnoaywaerca?
CkpomHasa naGopatopusa, Hccaeayoumas
CIIABHI, AOMKHA OCTABUTH 3Ty paory u
3aHATBCA pelleHUEeM CJoMKHelmeill npob-
JieMsl, Haj Kotopoii 6e3 ocoforo ycmexa
pabotann u padoOTAIOT ThICAYM MCCJENOBA-
TeJleil: KaK 3al[UTUTH CTAJdb OT KOPPO3UH.
JlonycTum pake, uTo 3Ty mnpobGieMy B



KOHIe KOHUoB ypacrtca pewnts. Ho
HPOHJEeT MHOTO BpeMeHHW, a WUCMBITAHUA
CIJIABOB HYKHO BeCTU CErofHsA, 3aBTpa...

HcnonbayeM npaBuiio mocTpoeHus Mo-
neneii. Usnenne — ky6uk. Ha kyGuxk peii-
cTeyeT KucjaoTa. Bor m Momenb sagauu —
Kyouk u kucaora. Hamepa npocto He mo-
nagaer B Mopmean! Hano pacemotpern
TOJBKO KOH(JIUKT MemAy KyOukamm u
KHUCJOTOM.

3nech HAaUMHAETCA caMoe UHTEpecHoe.
Rucnora pasbwenaer creHku xamepsl. Ilo-
HATHO, B 4yeM KOH(JIUKT Memay KaMmepoi
u kucjoroin. Ho y Hac B Momesnn 3apauu
BXOJAT TOJILKO KyOMK UM Kucjora. B uem
e KOHPAUKT Memay Humu?! B uem Te-
nepb 3agavya? Huciora pasnemaer creHku
kyouka? Ilyctv paswvegaer! [lma aroro n
MPOBOAATCA McNMTaHuA. Boixoaur, Koud-
JUKTA HeT...

YT1o6bl MOHATH CYTh KOH(PINKTA MeK-
Ay KYOMKOM M KHCJOTOH, HAf0 BCIOM-
HUTb, YTO MBI HE BKJIWYWJIN B MOJENb
kamepy. Hucaora pgosxHa pmepmatbes
Bo3jie kybuxa Oe3 kamepbl, HO caMa 1o
cebe KucaoTa He OyJeT TOro genaaThb, OHa
pacteverca... Bor 3tor KOHAUKT HaM u
npeactout ycrpanutb. QueHb TpyAHYIO
3afauyy (KaK NpeAOTBPaTUTb KOPPO3UIO)
Mbi 3aMEHMJIM OYeHb JIeTKOH (Kak He AaTh
pa3aMTLCA KHUCJOTE, HaxoAAlleicA Bo3je
KyOuKa).

OrtBer BujeH Ge3 najbHelliero aHaju-

3a: HAJO CAeNaTh KYOMK NMOJBIM, KaK CTa-
KaH, a 3aJUTb KHUCIOTY BHYTPb KyOMKa.

Mo:xHO npuiiTH K OTBeTY M ¢ HO-
MOmbIO BemoJibHOro aHanusa. ['paBura-
uuonnoe mnoae I1., (cuna TamecTu) MeHs-
eT cocTosiHMe KHcJOTHL B, (3acraBaser
€e pasjuBaTbCsA) U HE MEHAET COCTOAHME
Kybuka Bs:

1.
B, | B

Her Bemoaa, He xBaTaeT No KpaiiHei
mepe oauoii crpeaxu. Tyr moryr 6HITDH

TOJILKO JIBA BapHAHTA:
I/ " N‘B
BQ<__>ABI B‘,‘,/ .

IepBuiit BapuaHT: KMCJOTa TNepenaer
cBOI Bec KYGuUKy, naBMT Ha KyOmuk. [las
3TOT0 KMCJIOTY NPHUAETCA 3aJMTb BHYTpb
Ky6uka. Bropoit BapuaHT: kyOuK M Kuc-
JIOTA MCNHTHIBAIOT OJUHAKOBOE JefcTBHE
rpasutauuonsoro noasa. CeoGogHo mapaer
NpoNUTaA KUCIAOTA, M cBoOOAHO majaer
ky6uk. Ilpu 3ToM kKMciOTAa HMKYyJa He
yiiger ot Ky6uxa. Teoperudecku orser
rOAUTCA, XOTA NPAKTHUUECKH — JAJIA yclo-
BUIi Hamieill 3a4a9M — OH CJIMIIKOM CJO-
MeH.

O6paTute BHMMaHMe: Jorajka jaja
OIMH OTBeT, aHaJau3 «moiiMan» oba. [a,
Illepaok XonMc He 3pA OTBepraj AOTaj-

KY...




3HAKOMbBIN ®OKYC: BEIIECTBO ECTh — U BELIECTBA HET

Tperbs uacte APU3 — ananus mope-
au samaun. CHavana onpemensiior, Kakoi
3JIeMEeHT KOHQIHUKTYIOEH napsl Hag0 M3-
meHutb. [IpaBuna TyT Takue: MeHATHb Ha-
A0 MHCTPYMEHT, a €ecJU ITOro Helb3f
clesiaTh MO YCJIOBHMSIM 33[auM, Hago Me-
HATb BHEIIHIOW Cpefy.

Cnenywomuit mwar — ¢GopMyanpoBKa
UKP. Hanpumep: «HKuncnora cama paep-
HHUTCA y KyOuka...» Ecam Obl oTBer Ha
«KyOUKOBYIO» 33auy He MOABMJICH PaHb-
me, TYT OH cTaj Gbl cOBEpUIEHHO OYEBM[-
HbiM. JTO mpoCTas 3ajaya, MLl ee pac-
CMOTpEJIN TOJNbLKO Aas mpumepa. B Tpya-
HbIX 3a/1ayax aHaNM3 NPUXOAUTCA BECTH
3HAYUTEJNbHO TAy0e: onpegranuTb, KaKad
30HAa BbIIEJEHHOH 4acTH MoOJend He
cnpaBiseTcs ¢ TpeGoBaHueM, yKa3aHHBIM
B UKP, a norom chopmynuposate ¢usu-
yecKoe MpOTHBOpeYHeE.

[Tocmorpute, uto noayuaercsa. CHa-
yajla MbI MMeeM [eJo ¢ Hu3obperartelb-
CKOIl cuTyanueil — B Heill ymoMHHalOTCA
HEeCKOJIbKO TexHuuyeckux cucrem. Ilepexo-
aMM K 3ajgauve, BbLIGUpaeM OQHY TeXHU-
yeckywo cucremy. CTpouM mMofenb 3afgaum,
OCTABJIAA TOJBKO «KYCOK» CHUCTEMbI —
ABe yacTH. 3aTeM BbiGMpaeM OQHY 4acTb
M HaXO[MM B Heil Ty 30HY, KOTOPYI0 HaJ0
namennts. [llar 3a marom cy:kaerca o00-
Jacth noucka. /{lnarHoa euisiBjifieT 060Jb-

4 W Tyr nossuaca usofperavenn
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Hoe mecto: «OnepuposaTh HaAmO 3aech!»

OaHOBPEMEHHO YTOYHAETCA W CYTh
«boneanu». B curyauuu Toabko Heompe-
JNeJICHHbIe KaJoOht — NN0X0, HeymaobHO,
aoporo u T. A. OT HUX MBI mepexoauM K
TeXHHYeCKOMY nportusopeuno. W Hako-
Hell K [pOTUBOpedYHi0 (QuauYecKoMy.
Kak Tonbko BHIABAEHO dusnueckoe mpo-
THBOpeune U HaijJeHo «GOoNbHOE MecTo»,

aHalu3 MONKHO CYATATh  3aBEpLIEH-
HBIM.,
Boabmem xoTs Obf 3amayy o 1uJake.

Mbi yike 3HaeM, KaKk nepeidTu OT cHUTya-
nMu K 3agaue: «Bce ocranoch 6e3 mame-
HeHdsl, HO TBepaasl KOpPKa lulaka He 06-
pasyercsi». () Mopenm 3Toil 3agauu Mbl
TOM€ TOBOPMJIM: €CThb  pacKaJIeHHbIN
WA3K, a HaJa HHM XOJIOAHLIA BO3AYX.
Illnak — uaneaue, 3aHa4UT, MEHATb OyjeM
Bo3ayx. UKRP: xonoauniil BO3ayx cam He
Aaer 3acTuith uulaky. Jlukas Ha mepBbIl
B3MJIAJ, MbICJb: XOJOAHBIH BO3AYX JOJKEH
3alMINATE WJIAK OT... XOJOJHOro BO3-
ayxa!

Ioiinem panbie. Hakas 3ona Boagyxa
HE COOTBETCTBYEeT OJTOMYy TpeOoBaHHIO?
OueBHAHO, T, KOTOPasd HEHOCPEJCTBEHHO
COMpHUKAacaeTcsi ¢ ropsiyeil BepxHed mno-
BEPXHOCTBIO PACIJIABJEHHOTO smjaKa. Te-
nepb BugHO ¢uU3UYECKOe MPOTUBOpeyne:
3Ta 30Ha (TaM ceiiyac cJod XOJOJHOrO



BO3[yXa) . OJHHA OLITb YeM-TO 3aMoJiHe-
Ha, 4TOOBI 3afepKMBATEL Temjo, U 3Ta 30-
Ha He [0 KHa OLITh HHYEM 3amoJiHeHa,
YTOOM MOKHO GBLLIO CBOGOMHO 3aJMBATh U
BLUIMBATDL ILIAK.

Utak, Hag noBepxHOCTBIO ULIAKA
DOMHA ObITh MPOCJOHKA BElleCTBA U He
A0MKHA OWTh Mpocioiika BeumiectBa. Ta-
KMe 3agauM Mbl yKe pemianu. B, Ha-
BEepHOe, MOMHHUTE MPAaBUJIO: B MNOAOOHBIX
clyyaAx Haf0 He BBOJMTb TNOCTOPOHHUE
BeHiecTBa, 2 MCNOJb30BaTh BUIOU3MEHEH-
Hble BEeLIeCTBA — U3 TeX, 4TO YKe ecCTh.

Y Hac gBa BeHiecTBa — IJIAK M BO3-
AYX, NO3TOMY MOTYT OBITH TOJILKO TPU OT-
BeTa:

1. Ucnonb3oBaTh W3MeHEHHHIH BO3-
ayx. HarpesaTb ToT ciaoil Bo3gyxa, KOTo-
puifl JIeKUT y MOBEPXHOCTH ULIaKa. ITO
NnJioXxoe pelleHue: NMPAAETCA CTABUTbL roO-
penku, OHU OYAYT 3arpsasHATb AaTMO-
cdepy.

2. Ucnoab3oBaTh M3MeHEHHBIH LUNAK.
IlokpoeM mMOBEPXHOCTL MKHUAKOTO LLIAKA
MIAPUKAMM U3 JIErKOro TBepAoro ULJIAKA.
Tenaouszoaguua NOAYYUTCA HeMIoXasf, HO
BO3HUKAET Macca HeymoOCTB: HamO H3ro-
TABJIMBATL IHAPUKH, HAA0 MX KAK-TO
yAEpKMBATh B KOBIIE, KOrga CJHBaeTcA
HIJaK.

3. UcnonbaosaTh cMech BO3AYyXa M
mnaka. CMemaTb BO3ayX M KUAKMIA
HIJIAK M MOJAYYUTh... mnedy. OTanuHbli
temionsonATop! 3anunu wWIAK B KOBIN,
o6pa3oBaiy CJIO MeHbl, MOJYYHJIU TIpe-

KPAaCHYI0 TEeMJO3aIUTHYI0  «KPBIILKY».
CnuBaTh HIIAK MOKHO, He oOpaigasi BHU-
MaHUA HA 3Ty «KPBIIKY»; UIKAH LLIaK
csobogHO npoiiaeT ckBo3b meny. «Kpoim-
Ka» eCTb — M «KPBHINIKM» KaK Obl Her...

3agaua B mpuHOMNE peLieHa, HYKHO
TOJIbKO BHIACHUTH YUCTO TEeXHMUYECKUH BO-
npoc: kak mosy4arts meHy? Ilpocreifmiumii
cnoco® — npu 3aJUBKe WIJIAaKa NOAABATh
OaHOBpeMeHHO HeMHoro Boawl. OfGpaTture
BHUMaHMe Ha MapajfioKc: 4Tolbl WJIAK CO-
XPaHUJ Temjo, ero NoJIUBAIOT... XOJOAHOI
BOJOM.

Brnepsolie aty 3agauy peminn no APU3
MarHuUToropckuii usobperarenr Mwuxaun
WUBanosuu llapanos (Bo BTOpOM raase s
y#e ynomuHaa o HeMm). HMaobperenue
cpa3y BHEAPMJIM HAa MHOTMX MeTAaJuUIypru-
YeCKMX 3aBOJaXx.

OTBeT Ha 33734y O UWLJIAKEe YAUBUTEINb-
HO mpoct. fl He coMHeBaOCh, YTO BB NO-
HAAM U oneHunn ero kpacory. Ho Bot xon
pellieHMs, NYTb K OTBeTy — 3T0, MNOMKa-
nyi, camoe cjokHoe B KHure. CoBeryw
nepeuurartb 3t crpanuisl. Ilpociaexure
elle pas, Kak OT CHUTYallUd Mbl MepPenLin
K 3ajave, a 3aTeM K MOJeJM 3ajavuu, Kak
6bian chopmyanposann UKP u ¢uauve-
CKO€ MpOTUBOpevYHe, KaK MBI MCKajlu Be-
1IeCTBO, KOTOPOE eCTb U KOTOpOro Bpoje
661 M HeT.. ITo HeGonbiod ¢parMeHt
APWU3, HO ecnu BHM NMOHAJHM, KAaK IHAr 3a
maroM uaer o6paboTka 3ajgauu, 3HAYMT,
Bbl ynopunu cmbici APU3 u knura npo-
YUTAaHA He 3ps.




ECJ/IN 3AJAYA HE NOAJJAETCA

B 800-m roay mana puMcKHUH J0JKeH
6b11 kopoHoBath Hapaa Benukoro. Ilepen
HapioM BosHuKAa cepbe3Hada npobiema.
C opnHoii cTOpoHbI, Ha/l0, YTOGH Mana BO3-
Joxua kopouy Ha Kapaa: B rinasax moa-
JAHHBIX 3TO 03Havyayo Gbl, yTo KHapa cran
NMIIEPATOPOM 3aKOHHO, C COTJACUA IEepK-
pu. C Apyroii CTOpOHBI, HeJNb3fA [AOMYC-
THUTh, YTOGHI NAaNMa BO3JIOKHUJ KOPOHY. ITO
o3nauajo 6bl, yTo Biacts Hapay gan ma-
na puMmckuii. 3axorea — pgaj, 3axorea —
orobpau...

3ajaua, KaK BUAUTE, THNIHYHO U300pe-
rarenbckad. 1 Hapn Benuxuit nHamen
npaswibHoe pewenue. Llepemonna xopo-
Hamuu npoxoauia, Kak noiokeno. Ho
KOTJ2a Mana MOJHAJ KOPOHY, 4TOOBI Ha-
aets ee Ha Kapna, mmnepatop mepexBa-
THJ KOPOHY M caM Hajael ee Ha ce0A.
Monnytn KopoHa mnpojgejajna B pyKax
nansl, a moanytH —B pykax HKapaa.
Hporusopeynseie TpeGoBaHUuAa Gblnu pas-
aejeHbl B npoctpaHctBe. 1 Bo Bpemenn:
KOpOHa cHauaja Oblia Yy mambl, NOTOM Yy
Hapna.

Yerpepraa vacts APU3, npeanasna-
yeHHas JJIA MPeofOJIeHUA MPOTUBOpeYns,
HAYHHAEeTCA HMEHHO ¢ TAKMX omepauuil:
NpoTHBOPEYMBLEIe TPeGOBAHUA Pa3AENAIOT-
cA B MPOCTPAHCTBE U BO BpeMmeHU. AHa-
JIM3 3aJ34M, JaKe ecJu OH NMpoBeaeH ab-
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COJIIOTHO TOYHO, He BCeraa BeJeT HpAMO
K orBery. Yacto GbiBaeT Tak, 4TO NpPOTH-
BOpeyne BLIABIEHO M c(OPMYJIUPOBaHO,
a KaK ero yCcTpaHUTb — HEHU3BECTHO.
B uerBeproit yactm APU3 u cobpanm
cpeactBa 00pnOW ¢ NPOTHBOpEUUAMM.

CHavana B JeiicTBUe BBOJATCA IPOC-
Thle HHCTPYMEHTH HamopoGue pasgele-
HUA NPOTHBOPEYUBHIX TpeGOBaHUI B mpo-
cTpaHcTBe M BO BpemeHu. Ecau mporuso-
peune He MNORAAETCA, NPUXOJUTCA MC-
NoJb30BaTh 0Oojiee CHOMHBIA HHCTPY-
MEHT — Tabauny BenoJbHBIX Npeobpaso-
BaHnii. K aromy MoMeHTY ye TOuHO u3-
BECTHO, U3 KaKUX BeLHeCTB M moJjeil co-
cTaBjieHa Mojeab 3agauu. [loatomy He-
TPYAHO 3amucaTh BeNOJbHYIO dopMyay.
A TabnMua nokasbiBaeT, Kak Hajgo Iepe-
CTPOUTH 3Ty (OpMyay, uToOW MONY4YUTH
OTBeT.

Ecnu 3agauy He ymamoch peliuThs ¢
NOMOLBI0 BEMOJbHLIX ¢QOpMYJ, ueTBep-
tafg 4actb APU3 mnpeanaraer euwe oaun
MHCTPYMEHT — Tabnuny npuMmeHeHusa ¢u-
anveckux apdextToB u asaennii. Ilpeano-
JIOKMM, Y HAC BO3HMKJHU 3aTPYAHEHMA C
sagaveii 37: ueM 3aMeHUTb MMKpPOMeETpU-
yeckuit Bunt? Nimem B Tabuuue rpady
«Munkponepememenusi». Haxoqum B artoii
rpade Tpu duanvecknx addekra: tenyo-
BOe pacuiupeHue, o6paTHb nbe303¢-



dext, MmarHutocTpukumio. 3aTeM obpa-
maeMcsl K KHMraM M CIpaBOYHMKaM 3a
NoApOOHBIMM CBeleHUAMH 06 3THX 3d-
dexrax.

Hy a ecau sapgaua Bce-takum He noj-
paercs?

Torpa B aelicTBue BBOOMTCA MOCHEA-
HUil pe3epB — CIUCOK THIOBbIX NPUEMOB
n tabanna ux npumeneHnid. Urtobwl co-
CTaBUTb 3Ty TAOJUNY, NPUILLIOCH MPOAHA-
JIN3UPOBATH CBBIIIE COPOKA THICAY MATEH-
TOB M ABTOPCKUX CBUAETENLCTB, TpHUYEM
oTOMpanuch  CHJbHLIE na3obperTeHns.
B trabnuue ykasaHo, Kakue mpueMbl HYH-
Hbl AJA YCTPAHEHUA TOrO MJIM HHOrO TeX-
HU4ecKoro mnpotuBopeuus. B cymuocru,
TabJMLa OTpa)kaeT OMbIT HECKOJbKHUX
noxkojeHuil usobperareseil: oHa MoACKa-
3bIBaeT, Kak AeidicTBOoBalM 3TH U306peTta-
TeJIN, pelias CXOAHbie 3ajgayM.

B uerBeproit yactu APU3 cobpann
OYeHb CHIbHble WHCTpyMeHTH. M ecan
3ajauyy He yAajochb pelluTb, 3HAYMT, rae-
TO B CaMOM Hayaje QONMylleHa OMMOKa.
Hapo Bepuytbea k nepsoit uactu APU3.
Ecau ke 3apgava pewena... Her, pabora
BCe paBHO He mpekpawmaerca. Uper Tma-
TeNbHasd — IAr 33 IHAaroM — NpoOBepKa
HaifigeHHol wupmen. 3To nmATaA  yYacTb
APU3. ITotom — passuTue uaeH, HCNONb-
30BaHMe ee [JA pelleHMA APYrux 3ajgay
(uwecrtas yactb APU3). Hanpumep, ugero

3aUIUTHON MPOCHOHKY M3 MeHb B 3ajade
0 [UTaKe MOKHO HCIOJIb30BaThb M B 3a/1a-
ye 39. [lokpoem pyny Ha koHBeiiepe cio-
eM nmeHsl — U nbin He Gyaper. Ileny ner-
KO HaHeCTH, NeHa He mnoMellaeT pasrpys-
Ke pyabl ¢ KoHBeiiepa... OtanyHoe pemue-
Hue!

Cenpmasa uacte APU3 — camokour-
ponb. Hy:KHo cpaBHUTb peasbHBIH X0
peuIeHus ¢ TeM, KOTOpbIi MpPexycMOTpeH
APU3. Bouin au orknonenua? Iloue-
my? «Bykcosan» au rpe-un6yar APU3?
IMouemy? He HyXHO JM NONOJHHUTH
CIMCOK TIPMEMOB MOJYYEHHBbIM OTBe-
TOM?.. .

B mkonax M Ha Kypcax, rge obyuaior
npumenennio APU3, kamapiit yuebHbIR
roJ HAaKamJMBAIOTCA JAECATKH ThiCAY
3anuceil pelleHMs pasauyHmx 3amau. [lo
3TMM 3aMUCAM MOMKHO OMNpegeJuTh, B Ka-
KMX oumimbékax BUHOBAT CJayluareib, a Ka-
Kue omubku Ha «cosectu» APWU3, He
yKa3aBILlero mpaBUIbHLIA NYTb K OTBETY.
OmwubKkM BHUMATENBHO M3yyalTCA, B
APU3 BHocATCA mnompaBKH, YTOYHEHUs,
ponojHenusa. fl Hawan co cpaBHeHudA
APU3 ¢ ropogom. Temepp MOmHO cKa-
sats: APU3 — ropox, B KoTopom Bce
Bpema uper O6ypHoe ctpoureanctso. Co-
OpY’KaloTCA HOBble MHMKpOpaiioHBI, mepe-
CTPaUBaOTCA cTapbie, NPOKIAAAbLIBAIOTCA
HOBLIE [IOpOTH...




KAK CTATH MACTEPOM

YacTo npuxoauTCcA OTBEYaTh HA BOM-
poc: Kak cTarb m3o6Gperarenem? Huorpa
soupoc dopmynnpyior unaue: «Ilocmor-
pHuTe, HOKANYHCTA, MOH NPOEKT N CKAMKH-
Te: MOJYYHTCA JM M3 MeHA uaobpera-
teab?» IlpoekTbl 06GbIUHO GBHIBAIOT OUEHD
cnabble, HO 3TO POBHBIM CYETOM HH O UeM
He roBoputT. B TperbeM Kaacce MeHA oJ-
HaKAb! OCEHWJO: a 4YTO, eclM CHeNaTh
«oycToTHBI» pgupmkabns? Uem nerue
ra3, KOTOPbIM HAMOJHEH AMPHKAGIDb, TeM
Gonbile moabemHasa cuna. Orcioga resu-
anbHafA HAeA: eclan BHYTPHM AupHKabas
6yJaeT nycTtoTa, MOA'bEMHAas CHJIa MOJy-
yurca MakcumanbHoi. O ToM, uTO aTMO-
chepHoe gaBlieHHe Pa3JaBUT TAKOH AMpHU-
#abab, 1 HPOCTO He MOFYMAJL...

Kak ke crath uzobGperarenem?

JToT BOMpOC HHYEeM He OTAHYAETCA
OT BOOpOca O TOM, KAaK CTaTb NHcaTe-
JAeM, XMPYProM, apXUTEKTOPOM, JeTUYHKOM
uT. A

Crarb npodeccnonanom (B ao6oM Bu-
Ae fAeATeAbHOCTH) B IHPHHUHMIE MOMKeT
kamapii. HyskHo cwavana noayuurhb
cpenHee 00pa3oBaHMe, a TOTOM YUHThCA
eme JeT fAATb-ulects. [\aa GoabuiMHCTBA
coepMalbHOCTell ecTh YyueGHble 3aBefe-
HUA: YUYMJIHMIA, TeXHUKYMBbI, HHCTUTYTHI.
Ecnu cnenualibHOCTh HOBAafA, NPHXOAATCH
yuntbca camoctosaredbHo. Hak uesoBek

101

CTAHOBWJICA KHHOONECPATOPOM, CKaxKeM,
B 1910 roay? CamocrostelibHO ocBanBasi
3Ty choenualbHOCTh Ha mnpaktuke. Hak
CTAHOBWIKCh CHENMAJNCTAMHM MO paKeT-
Hoit Texnuxe B 1930 rogy? Ounsrb-rakn
CaMOCTOATENbHO NOCTHras HOBYIO CleuH-
albHOCTb — [0 KHMraM, Ha OpPaKTHKe, B
rpynnax M3yueHMs PeaKTHBHOTO JBMMKe-
HuA. MHOrHe CTAHOBHAMCH PAKeTYHKAMH,
nepexons B paxKeTocTpoeHHe M3 Gamakmx
oTpacjied TeXHHKHM: IJIaHePUCT OpeBpa-
M@AJcA B CHENHAJMCTa MO paKeTHHIM Jie-
TareJibHWM aNmapaTaM, MHKeHep mo na-
poBbiM TypOuMHaM OpajicA 3a pa3paGoTky
ryp6opeakTHBHBIX ABHraTenefl m T. .
B xonue 50-x rogos Hauana ¢opmupo-
BAThCH NPOrHOCTHKA — HayYKa O NpexBH-
aesun OGynaymero. Cerogus 3to o6uie-
Npu3HAaHHAA HayKa, ecTb MHOMKeCTBO
KHHUF, M3[AI0TCA CHeuualibHble >KYpHAJbI,
npoBoaATCH KOHQepeHUMHM H KOHrpeccH.
Otkyaa ke BasJiECh COENHANMCTH 1O
npornoctuke? I[lpuiuau B HOBYIO HaYKY
CO CTOPOHBI, CMEHHMB CHeNHAJNbHOCTD.
Panbuie oHn GbuiM MHMKEHEPAMH, IKOHO-
MHUCTaMH, HCTOPHKAMH...

HoaguepkuBalo: cnenuaanucToOM MOMKeT
crarb Kaxapiii. HykHo yunthes, BOT H
pcé. M3 ToicAuUM 4YesioOBeK, OKOHYHBIIMX
CpPefHI0I0 UIKOJNY, HAaBepHOe, BCA THICAYA
MOKeT craTh cHenuainmcramu. Peanbno



3TOT'0 He NMPOMCXOJNT, HO MBI paccMaTpH-
BaeM Bompoc B mpuHuMne. Urak, Teicaua
M3 ThICAYH. A HOTOM M3 THICAYM cHenma-
JAKCTOBs TOABKO CTO cTaHoBaTcA Macrepa-
Mu. M onATHL-TAKH HAA0 NOAYEPKHYTh:
B npuHuune Macrepom Moker crarth
kaasti. Ho peanasno MacrepoM craHo-
BUTCA OJMH N3 [AECATH CHEUHANMCTOB,
HOTOMY YTO 33 MACTEPCTBO HAAO0 NJIATHTH
orpoMubiM TpymoMm. Cneumanuct Hanps-
'KeHHO YUMTCA nATb-wecTb der. Hy, ne-
cATL JeT. MacTep yuMTCA BCIO KH3HbD.
Crnennanuct paGoTaeT ceMb-BOCEMb YaCOB
B genb. IlycTh Aawe gemaTh-gecatb. Mac-
Tep Bce BpeM# 3aHAT ceouM Aenom. MHorga
ropopar: «IlocMoTpuTe, KaKOH TanaHTIH-
Beiii yenosexk. Bce emy paercs perko...»
1o Gecembicaennblii HaGop cios. Tananr
Ha 99 nnu Ha Bce 100 nupouentos cocTour
u3 Tpyna.

Hy a maasbiue?

A panbwe Tak: u3 mecAtH Macrepos
oaun cranosutca I'pocemeiicrepom. U Tyt
yiKe He Bce 33aBHCUT OT CaMOro YejoBeKa.
Tlpexcne Bcero, y obmecrBa JO/KHA 1O-
ABUTLCA NWOTPEOGHOCTE B WPOJAYKIMH, KO-
Topyo MomeT gaTh I'poccemeiictep. Hro-
TO jojKeH 3aka3aTb Macrepy-apxurek-
TOpY YHUKANbLHOE 3/laHME, NPU TPOEKTH-
poBanuKM M mocTpoiike xotoporo Mactep
BbipacTaeT B I'poccmeiicrepa. Ects u apy-
rue BHewHue daxropu. Hymkno, nanpu-
Mep, 4ToOBl 06NACTh AEATENBHOCTH, B KO-
Topoit paGoraer Mactep, umena pesepsn
ana passutua. B XIX Bexke 6uia0 Hemano
Benukoaenunix MactepoB, npoekTHpoBas-
KX W CTPOMBIIMX MapycHbie CYyAHA.
CeujeTenbcTBOM TOMY MOLYT CHYKUTh
XOTs1 OB 3HAMEHUThbie 4allHbie KJNUDEpHI.
Ho Tpoccmeiicrepom kopabaecrpoeHus
CcTal YacoBLIMK, XYAOKHHK, H306pera-
tenb PoGepr ®yasToH, nocrpousumii He-
KasUCTHI mapoxod.

Korga cnpammsator: «Hak crath
nzobperateneM?» — nN0Apa3yMeBalOT He
npocroro usobperarens, a Macrepa uan
naxe I'poccmeiicrepa. Teneps Bbl 3Haere
orBeT Ha aror Bounpoc. HyskHo cHavana
cTaTh npodecCHOHANOM — 3TO B BPUHIM-
ne A0CTYHHO BceM. A TaMm GyaeT BHHO...

Tloxa Her yueOGHBIX 3aBejeHMH AaA
nogrotoskn uaobperatenei. Ho paGoraior

BCEBO3MOMKHbBIE KYpChl, IIKOJBI, 00LecT-
BeHHbie HHCTUTYTH HM306peTaTesibCKOro
TBOpYECTBA. A HaUMHATH HAA0 ¢ KHHI.
Xora Gbl ¢ 3TOH KHHUTH.

MHoro noaesHbix cBeJleHHI N0 TEOPHH
naoGpeTaTeNbCTBA BB Haligere B »KypHa-
ne «Texunka u Hayka». OcoGeHHO MHTE-
pecHb! 4acTo nyOJMKYIOIMECH CTATbH MO
OpHMEHEHHI0 (PH3NUECKMX, XMMHYECKHX,
reomerpuyecknx agdexTos.

Ocoboe BHHMaHHMe COBETYIO OGpaTHTh
Ha wu3obperaTensckyw crpaHuuky «Ilumo-
Hepcko# npasasl». HasbiBaercs ara crpa-
nnuka «HsoGperars? ITo Tark caokHO!
Iro Tak mnpocto!» CMbica Ha3BaHUA BaM
Teneph WOHATEH: TPYAHO H300peTaTh, He
3HaA M300peTaTenbCKHUX NPHMEMOB; MHOrO
Jerdye — ecly Biajeelllb NPUEMaMHU U Tpe-
Hupyewbcs, peitad 3afayu. OcHosa crpa-
HUYKHM — peryJjiipHble KOHKYpPCH HO TBOp-
YeCKOMY MBbIULIEHUIO. YUYACTHUKAM KOH-
KYPCOB paspemiaeTci NHOAb30BaTbcA MHO-
MOLLBI0 THOHEPBOMKATHIX, YyuuTenei, po-
auteneii. [loGemurenm wnoaywaioT npHU-
3Bl — KHMTH, IEeHHble NOJapKH.

Bor wects koukypcubix sapau. Ilo-
npobyiite cBon cuasi. Ecanm yapacrea pe-
UIKMTH YeThIpe M3 LIeCTH, Y BAC HeMJIoXHe
maHcel Ha #Hobeay B KOHKYpce.

3adaua 51.
CEKPET HI[EHUKH

I'pynna corpydnuroe Beaopycckozo
KOHCTDYKTOPCKO-TETHOA02ULECKO20  UH-~
CTUTYTA MECTHOIL RPOMBIULAEHHOCTU Hedas-
HO ROAYHLUAA ABTOPCKOE CRUAETEALCTEO
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Ne 791389 mna uepyweunyiro «cobaky-
uyeiiry». Awelira deuxercs mumo pas-
AOHEHHBIT HA NOAY NAACTMACCOBLIT na-
aouek U 80pyz ocranasausaerca y 00-
HOIl naiouku u Hawunaer «aastos... He-
TPYOHO NOHATL, KAK UzDYULKA O8UNCETCA!
6arapeiika, moropuuk, roaecuru. fAcno,
Kak oHa «aaeTy: oT Garapeiiku paboraer
wymosoe ycrpolicreo. A gor kak cobaka
HazoduT 00HY nasouky cpedu cra Opy-
e2uz? Hacroawasa cobaka deaaer 3T0 no
sanazy. Ho uepywra paboraer unaue...
Kaxas wnesudumas «merka» CTOUT Ha
«ROZUWEHKOUY nAAOHKe U Kak cobaka
obnapyxcueaer sty «merky»? Ecau oree-
TUTHL 6yder Tpyoro, nosucraire yuebHuk
dusuku 0an cedvmozo kKaacca. Ilpoge-
DUTb OTGET MONHO N0 GHALETEHIO U30-
6perenuii N 48, 1980 2., crp. 25.

3adaua 52.
OITACHAA IIJIAHETA

B odnom ¢anracruneckom paccrasze
onucana youeureabHas naanera. Beé na
Hell, kak na 3emae: Takas xe armocgepa,
Takue xe pacrtenus u xugornvie. Ho na-
CekoMmble U NTUYDLL AETAKT CO C8EPIIBY KO-
8ol ckopoctvio. He 6ydem yrounars, kak
um 3ro ydaerca. Cyrv deaa 6 dpyzom.
Bui, naseproe, 3naere, uro croaknogenue
CamMoaeTo8 C NTUYAMU UuH020a nPUBOUT
Kk asapuam. A TYT 6030yx HANOAHEH XHcu-
8bIMU  «nYyaaMU» U «CHapadamur... Bui-
caduau 08yx KocmoHasTo8 — u edsa yoa-
aocv ux cnacru. [lawe 6porupoganmblii
8e30ex0d 6vla 6biCTPO paspywen ceepx-
3gykoeblmu  «myxamur... Ilpedcragvre
ceba yuacTHUkoOM 3Kkcneduyuu K Takol
naanere, Ilpedaoxcure, rak o6esonacurs
ceba u axunax.

Orger — 6 c6opruke «Hayunaa gan-
Tacrukar, gvinyck 22, usd-eo «3nanue»,
1980 .., crp. 230.

3adaua 53.
COCYJIBKA B TPYBE

Becnoii snyrpu eodocrounviz Tpybd
ckanausaercs cuez. J[Hem on nodrauea-
er, a HOublo cHoga samepsaeT. Ilocrenen-
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HO B803HUKAET MACCUBHAR aedanas npob-
Ka, dauna KoTopoil ukozda docruzaer He-
ckoavkux merpos. Jepxurca npobra 3a
cueT cyenaeHus avda CO CTEHKAMU TDY-
6ut. Ho 6ot 00naxdvl secenHee coanye
npozpegaer TpY6GYy, NOBEPIHOCTL COCYAb-
KU, conpukacarwancs ¢ Tpy6oi, nodrau-
8aeT, U COCYAbKA CO CTPAWHBIM 2DOTOTOM
o6pYWUBAETCR GHU3, AOMAR  HUNCHIOW
(usoenyryro) uwacre Tpybel. Ocrpbie
O0CKOAKU abla, gblieTaroujue U3 Tpyobl,
ONACHBL 04 NPOTOHCUZL.

Hado cdenarv Tak, urobul cocyavku,
obpaszyrwowueca  6HYTPU  BOJOCTOUHBLE
TpY6, crasu 6e3onacHulmu — U dan a0-
deli, u daa camuzr TpYyob.

Oreer — 8 «lluonepckoli npasder 3a
18 cenrabpn 1984 e.

3adava 54.
B I''IABHOH ROJIII — KAIlJIA
KPACKH

Oodnandvr usobperareav B. T. Tpas-
KUK 3amMeTUa, 4T0 Kanas 3Yy6HO20 3AUK-
cupa, nonag 6 60dy, oGpasyer nodeudxc-
nolli «yserokr». YroGel paszasderv ITOT
«yseroky noayuwwe, Tpaexun okpacua
saukcup uepnvimu yeprusamu. Tax nava-
A4Cb UCTOpUR U30OpETEeHUA, HA36aHHO20
doramen (no nepevim O6yream ca08
«gpopma, 06pazoeannas KOHTAKTOM aK-
Tugnblr wudxocreir). Coemka no mero-
dy ¢oraxa npocra. B crekaannyro éan-
HOUKY HAAUBAIOT TOHKUL cao0l yudkoctu,
umeroueli, CKaxem, HeATylo OKpAcky, a
aarem 6800ar cuniow kanar. Ha zpanuye
HEATO20 U CUHE20 CPA3Y NOABAAETCA 3€-
aenasn kaemka. Hanas nocrenenno pacre-
Kaercs, HUIKOCTU CMEUUBANOTCR, MeEHA-
10T YeeT, GO3HUKAET npuuydausas uzpa

kpacok. IlaacTunky nodceewusaior u
CHUMAM0T... nelizax  @anTacruueckol
nRAGHETBl, OCEEWEHHOU CUHUM  COAH-
yem. ¢

Dokaxr npusserareser Tem, YTO MOX-
HO UCNOAb306ATL camble NPOCTble HUOKOo-
CTU HUTDOAAK, 2AUYEDUN, HeudKoe MbLAO,
yepruasa, kaeid. Ho ectv y ¢horawa u
cepbesublll HedocTarok: Jdeuicenuem Kan-
AU U U2POll KPACOK NOUTU HEEOIMONCHO



ynpagaats. Oneparop evinysxcden 1o u de-
A0 npepuleaTb CHeMEY U nodnpasasTsy
u3oOpaxenue KUCTOYKOU UAU NAAOYKOU.
970, KOHEUHO, CAUULKOM NPUMUTUBHbLLE
cpedcrea  ynpasaenus. IllpakTuuecku
cvemMKy 6edyr nouwru wHayead, a norom
orbupaior ordeabHble Yydauuvle Kadpbl
cpedu  MHOJCECTBA HEUHTEDECHLIT, He-
nyxcuulx. OTcioda u nawa 3adava: nado
3aCTABUTL Kanalo 08uzarbca no OHYy 6aH-
HOYKU TAK, KAK HAM HYINHO.

Ilpednoaoxwum, oneparop doaxen
cHATb meToOom ¢pokaxna noaer waposol
moanuu. Baumouka 3zanoamena na 2—
3 Muaaumerpa z20ay6ogaroli xHUAKOCTbIO
(210 — «ne6on). Beodum nunerkoii kan-
a0 opanxcegoil mudkocru. Kanas onyc-
Kaerca Ha OHO 6AHHOYKU, G0KpY2 Kanau
noA6AAETCA YBETHOU OPEOA... RPEKPACHO,
y Hac tenepb ectvb waposas moanus! Ho
Kak 3acragurb ee deuzarvcsa? lllapoeas
MOAHUR GOANHA 8DAWYATLCA U NPU ITOM
euye 0guzaTbcA RO cnupaiu uau no opy-
20U npuuydauBo 3AKPYHEHHOU JAUHUU.
Illapogbie moanuu unozda dpobarcsa, de-
aarca na wacru. Kak pazdeauts na wacru
nawy ranao? Kark nokaszarb ee 83pblg?

Budure, 3adaua npocras: nayuurvcs
ynpagasars Osumxcenuem kanau. M caodxc-
HAR: YynpagaaTv Hado 6ez naaouru, 6es
KUCTOYKU, HE MEWLAR CHEMEE...

Ecau zarorure npogeputb oTeer, 3a-
2asnure 6 «lluonepckyo npaedyr» 3a
9 utoan 1985 e.

3adaua 55.
CIIPABHMCA C KAIIJIAMHA!

B aaboparopuu cobpasu ycranosry
dan nposedenus eaxcnozo onvira. B aroii
ycranoske, 8 4ACTHOCTU, Gblaa 8epTu-
kKaabhas Tpyba, enyrpu Koropoil deuza-
AuUCb kKanau xwudkozo noaumepa (nada-
au nod deiicreuem cuavt Taxecru). Yera-
HOGKY 3anycTuiu u...

— Buikatouurs! — pacnopaduaca 3a-
gedyowuii aaboparopueii.— Tar deao ne
notider. Ham wnyxnvl mearue ranau, a
nadaior kpynhble.

— Kanau noayuaiorca kpynubie,—
ckazan umnwenep.— Huuezo Tyr mne no-
deaaews.

— Hado usmeavuars kanau & npo-
yecce nadenusn,— go3pa3ua  3a8edyio-
wuii.— He 3narw, npasda, kak a3ro cde-
aars... llocrasury pewerky? Her, ne zo-
ourca, kKanau 00axcHbl C€80600H0 na-
darte...

H Tyr nossuaca uzobperareas.

— Huuezo, cnpagumcs ¢ kanaamu! —
ckaszaa on.— Jlano odno eeujecreo, doba-
sum eTopoe geuwecréo u noae. Ouens
npocro: noae 6yder deiicTeosarb Ha 6TO-
poe gewecTso, KOTOpoe HA AETY UIMELb-
Yur Kanau...

Ecnu BO3HUKHYT 3aTpy/HeHHA, nepe-
unraiite pasgen «lloctpoum Mopmens 3a-
naun». OTBeT MOKHO NPOBEPUTH, 3araf-
Hye Ha cTtp. 170 OGlonnerena usobperte-
uuit Ne 46 3za 1975 r. Tam npusegeHa
dopmyna nszobpereHns, Bl Jerko paabe-
perech, uTO NPEANIOKHIN COTPYAHUKH
UncTaTyTa MeXaHWKH MeTaJlonojnMep-
HbIX cuctem benopycckoit akagemun Ha-
yk. HanoMHio nonHoe naspanme Gionne-
tenn: «Orkporrusa, UzoGperennsr. B Tex-
HNYecKUX GubOINOTEKAX coxpaHAIOT 6loJ-
NeTeHu 33 TMpolUUIble TOlbi, HETPYAHO
HAWTH HYIKHBIA HOMep KypHana.

3adaua 56.
CHOBA A W B CHJIEJIH HA TPYBE...

Hea annapara A u B coedunenst me-
Taasuveckol Tpy6oi. O6viuno 6 annapa-
Te A Temneparypa Goavwe, uem 6 b.
Tpyba pasozpesaercsa, u Tenao no creu-
kaxm TpYy6er uder or A k B (kar or 2opaue-
20 yas — no yawke — k pyke). Ho unoe-
da Temneparypa 6 annapare B pesko no-
evlwaerca. Tenao ne doaxno nepexodutsy
or B k¥ A. Kax cdeaars, urobuvl crenku
Tpy6bl nepedasaiu TeNA0 TOALEO 8 0OHOM
nanpagaenuu —or A k B? Oreser gbl
natidere 6 «lluonepckoii npaeder 3a
I uronsn 1980 .
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HYKHA CMEKAJIKA

Taopueckue 3afaud NPUXOAUTCH pe-
aTh Bo Bcex cdepax yenoBedeckoi nesi-
TenbHocTH. U Bcerma B ocHOBe 3THX 3a-
34 — MPOTHBOpeYHe, KOTOpPoe HALo mpe-
ononerb. Co BpemeHeMm OyAYT CO3JAHB!
TEOpHUHM TBOPYECKOrO pellleHUA 3334 B
HayKe, MCKYCCTBe, aJMUHUCTPATHBHOIA
AeATeNbHOCTH M T. A. llepBpie mwaru B
aTOM HampaBaeHHM yxe chenannl. Yacr-
Hbie TeOPHH MocTeneHHo conabiorcd B 06-
wyto Teopuw CuanHoro Meiuenus. Ho
3TO NPOM3OMAET JeT uepe3 BALUATbH —
ABaAUAThL NATh. BuipaGaThiBaTh TBOpYE-
CKOe MbilIUIeHNe HaJo MOKa Ha u3zobpera-
TeAbCKHUX 3aadax.

HauneM c 3ajgau, AJA pelIeHHS KOTO-
PhiX HYKHA TOJIBKO CMeKanka, coobpasu-
TeNbHOCTb. JTO 3ajaun «6e3 uauru».
OHM N0 CUNY U TPeTbEKJIACCHUKAM.
Ecau, Koneuno, XOpollIeHbKO MOJyMaTh...

3adaua 57.
OXOTHHK # COBAKA

Crapuiii oxoThHuk, Yyxods e raiiey,
ecezda 6panr ¢ coboii cobary. Cobaka
OTHICKUBAAA 36EPR, AAANAL, UL OLOTHUK ULEA
na aati. Ho cayuuasacy 6eda: oxoThHuk
ozn0x. Urobvl cobara obrapyxcuara 3eeps,
ee nado oTRYCTUTL, He depacary npu cebe.

Ho T020a orxoThHuk He ycabiweur ee aas,
emy Hado euderv cobaky, depwarv ee
npu ce6e. Ilporusopeuue!

H tyr noseusacsa... Her, 8 knuze, or-
Kyda eaara ITa ucropus, usobperaread
ne nossasaci. Crapuiil oxoThuk 20n00a4
u dymaa, kak Tenepv 6uite. H 6 Konye
KOHY08 Hauwen 6blr00 U3 NOAONEHUR.

Monpo6yeM u MBI peiuTh 3Ty 3aJauy.
Cnavana zanuumem ycuaosusi. Cobaka B,
co3faBana axyctudeckoe mnoxe II (o6o-
sauum 310 crpeaxoii 1). [lone geiicrBo-
BajJlo Ha OXoTHuUKa By (ctpenka 2).
OxoTHuk men k cobake (cTpeaxa 3).

2 17 1
Bz/ \B

Umencs Benoab, Bce GblNO0 B MOPAJ-
Ke... OXOTHUK moTepAa cAyX, fepectan
capiiiate Jail cobaxku. Ilone 7 ects, HO
OHO He BochnpuHuMaerca oxoruukom. [lo-
Ka)KeM 9TO NYHKTHPHOH CTPeNnKoii:

n 1
\B
Benons paspyuren, II He pelicTByer
sa B, nosromy B; He nepemelnaercs
K'B|. “

HKak 6bITH?
Pasymeercs,

npeanoKeHue [aepaThb
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cobaxky Ha npuBAsu He rogurtca. He mno-
HOHAeT ¥ mNpejio}eHue HCHOJB30BATh
cayxopoii annapar. He 6mmo y craporo
OXOTHHKA TAKOTO anmapara.

Pemas 3agauy, He uIuUTe OTBeT Ha-
yraa. llepeuutaiiTe pasnen o BemoiabHOM
aHanu3e BO BTOpoil rnaee. 3ajaua ocTa-
eTcd BaM Uil CaMOCTOATENLHOrO pellie-
Husa. OTBeT MOMHO OTHICKATL B KHHTe
I'. ®egoceea «3noit xyx fAmOysa», ot-
Ky/Ja B3ATa 3Ta OXOTHWYbA MCTOPHUA.

3adaua 58.
AJHBH ECTh, HO... .

B odnom us evinyckoe asvmanaza
«Mup npukaouenuily 6viaa Haneuarana
nogectv  Il. Bazpaka  «O6oporenby.
B odun u ror e seuep, zogopuaocv 8
aroli noeecru, O6vlau Yyburbl 2awnacrep
Mopzan u yuensvii Jleo Jlancape. B nep-
gom ybulicree nodospesaics KOHKYpU-
pyrvwuii ¢ Mopzanom zanzcrep Dolir,
60 @ropom — npogeccop Ipeiivep. Odna-
KO KaxOvlii us nodospesaemblr npedcra-
gua dokasareabcréa ceoezo aaubu...
B konye konyos caedosareav yauyua
npecrynnukos. Ho kak um ydasocv co-
8epWUTL npecTynaenue, COIPAHUE AAU-
6u?

3adaua 59.
CTPEJIA POBHH I'Y]JA

Pobun I'yd eckunya 6oesolt ayk, u
cTpeaa, €O C8UCTOM paccekas 6030yz,
ycTpemuaachy K AA3yTHUKY, nodocaak-
Homy wepugdon...

— Onare  npomasaa! — 80CKAUKHYA
pexcuccep.— Merpa na Oea eviute. ITody-
MATb TOAbKO: 6€db Mbl 83iau Oybaepom
Po6un I'yda macrepa cnopra, wemnuo-
Ha...

— [Hasaiitre ckombunupyem,— npeo-
aoxcua kunooneparop.— Ordeavno chu-
MeM  @bicTpea,  OTAeAbHO — AETAUY YO
crpeay. IHorom Po6un ['yd nodoiider
MeTpa HA TpuU, CTaHneT 6He Kadpa, u 2
cHuMy nonadanue. Yx ¢ Tpex-To merpos
on Hagephaka nonader! CmonTupyem Tpu
KYycka — u 20T060.

— Hu 6 xoem cayuae! — sosmyruaca
pexcuccep.— 3purean npeKpacHo 3HAIOT
aror rtpiok. Hado chumare nenpepwviéno:
gor Po6un 'yd ornyckaer rerusy, crpe-
A4 AETUT U nopaxaer npedareas nPAMO
8 cepoye. H ecem sudno, uro Pobun 'yd
cTpeasa uzdasexa. Mne wnyxna npagda
HUIHU.

— Toz0a chumaiire 6es menal — cep-
duro ckasasa aprucr, uzpasuiuil 4asyr-
yuka, On eviTayua doweury, cnparam-
HYlo 8 sepruem Kapmane Kypriu.— Cam
Po6un I'yd ne nonaa 6l ¢ Tarkyw yeas.
Yacac! Mue nado uzpars, a s dymaw o
TOM, UTO npousoiider npu maseliurem or-
KAOHEHUU CTPeAbL...

ITodowen Oybaep, odervili 6 KOCTIOM
Po6un I'yda, eunosaro paszsea pyxamu:

— [Maxce na oaumnuade rak ne 8oa-
nogaaca. B nocaednuii momenr negoavho
6epy eeepx, 6owCb CcTpeaaTb 8 ueaosge-
Ka...

— 3asrpa yxe ne 6yder rakoii nozo-
dvt,— @3adoxnya oneparop.— Cnarb 6bi
3TOT InU300 Ce200HA...

H ryr nossuaca usobperaread.

— O6ssareabno chumem! — ckaszaa
on.— Heboavwasa zurpocts —u crpeaa
nonader TOYHO 8 TO MecTo, z0e cnpAarana
doweuka.

Yepes noauaca cwvemra 60306H08U-
aacv. Inusod Ovia char 6es @cAKUT 3a-
TpYydHnenuil.

Karx evi dymaere,
uszobperareav?

yYT0 npedaoxcus

Yrounum ycnosusa zapaun. KomGunn-
POBaHHHE CHEMKH HMCKJIO4YeHn. Po6Gun
Cyn crout BAanm OT Na3yT4MKa, U 3pu-
TeAb BWU/JUT, KaK CTpela JIETUT U HOMNA-
naetr B ueab. B KypTke aprucra, urpamwo-
HIEr0 PONb JIa3yT4YNKa, CNPATAHA [AOIIed-
Ka (mo paaMepaM OHa He Gojbille MOYTO-
BOH OTKPHITKM), B 3Ty JOLIEYKY OJNKHA
BOH3UTHLCH cTpena. «MuieHb» He TOJABKO
Majia, OHa elle M NOJABMKHA: JAa3yTUMK,
yBuzieB, uro Po6un I'yn obHapy:kun ero,
BHIXOIMT M3-33 JilepeBa — 3/{eCb BO3Me3/ine
W HACTHUraeT Na3yT4HKa...

CeBoit OTBeT BB CMOKeTe MPOBEpPUTD,
sarnsaHyB B «llnoHepckyw npaBay» 3a
12 voua 1984 r.
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JlerexTHBHBIE 3a/aun y Hac Obinu, 3a-
AauyM  «Ipo KHHO» — ToKe. XOTUTE Te-
nepb «TeaTpalibHYO» 3aauy?

3adaua 60.
DJAI TACKOHCKHX 'BAPJIEAIIEB

B rearpe peneruposasu nvecy Pocra-
na «Cupano de Bepiceparn. Xydoxnuru
cdeaasu npexpachble deKopayuu, aKrepsbl
uzpaau orauyno. Ho snamenuruviii pexcuc-
cep 6Gbvin Hedo80AEH.

— Bor zackonybt orpasxcaior eépaza,—
ckasaa OH ceoemy nomownury.— Had
nosuyueil 2ackonyes yrkpenaen Paaz Ha
evicokom dpeeke. 3decv Ooaxen ObiTb
yenrp 60a. A 3Toz0 He uwYB8CTBYETCA.

— IHoyemy wme? — ydusuaca nomouy-
nuk pexcuccepa.— Cupano deperca 6 ca-
Mol 2ywe, nod gaazom.

— A Paae eucur HenodsuxrxHo,—
630oxnys  pexuccep.— Kax  rtpanka.
Daaz doaxmen noaockarvca Ha 8eTpY,
paseesarscs.

— A kak aro cdeaarv? — paseéa py-
Kamu nomounur.— Cyena boavwas, npu-
0eTca CTasUTs 3a KYAucamu MOUWHbLY 8EH-
Tuanrop. lllym 6yder xax na aspodpone...

Yuma He npusoxy, Kak 3acragutv gaaz
paseesarvcs 6e3 6EeHTUAATOPA.

H rtyr nossuacs usobperaress.

— Koneuno, gaaz doaswen zopdo ae-
aTb Ha eeTpy,— ckazanr on.— Ectb uso-
6perenue, Ha KOTOpOe 8bIAAHO ABTOPCKOE
ceudereavcreo N 800 332...

Moocer ObiTb, 8bl camu dozadaerecw,
8 uem udes 3Tozo uzobperenus?

3adaua 61.
«CXOXY B MATA3HH HI'PYIHIEK...»

B dusuueckom uwncruryre nocrpouau
ycranoery 0an onuiros. I'aasnoil wacrvio
ee Obla 02DOMHBUL NOCTOAHHLLL MAZHUT
daunoti 6oaee narudecaru merpos. Cha-
DYHU MAZHUT 6bIPOGHAAU U OTNOAUDO-
8aAu — OT 2440KOCTU €20 NOBEPITHOCTU
3a6uUcCeAa TOYHOCTL ONbLTOS.

H edpyz cayuuaacv 6eda. Ha nosepzx-
HOCTb MAZHUTA NONAAO HECKOAbKO KULO-
2pamMmMO8 TOHKO020, Kak nydpa, CTaibH020
nopowka. Dusuku 6cCnOAOWUAUCL: KAK
€o6paTv ITOT NOPOWLOK, €CAU MAZHUT dep-
xuUT Kamdyio ezo kpynuyy? Coytv uau
cuuiTh Hegoamoxcno. Cockpecru? Joazo,
U K TOMY Xe UCROPTUWDL 24A0KYI0 no-
eepxHocTy mazwura. Pacreopurs nopo-
wok kucaoroi? Ho rucaora cvecr u me-

raaa...




H Tyt nosguacs uzobperarens.

— Czowy 6 Mazazun uzpyuer,—
CKa3aa OH,— U OHUWY MAZHUT 3a NOA-
yaca.

EcTb HeHykHBIl Bemoab: JABa BellecT-
Ba U MarHuTHoe noxe. UtoOul paspymuTs
BelOJib, HY)KHO MCHOJIL30BaTh TpPeThe Be-
mecrtso. Hakoe?

Pewenne 3T0il 3alaun MpPHU3HAHO H30-
OpeTeHueMm, BBLIJAHO aBTOPCKOE CBUJE-
TenbeTBO. Meskay TeM 3ajady NpaBHJILHO
peLInan Ja)Ke TPeTbeKJIACCHUKH. ..

3adaua 62.

JA3YPHT JJIA «BErYIIEH 110
BOJIHAM »

Ecau vl yuraau «Bezywyio no goa-
Hamn Aaekcandpa [puna, T0, KOHEuHO,
ROMHUTE 3AMEYATEAbHbIL NAMATHUK HA
naowadu 8 eav-I'vro. Tax eor, naweaca
MOA000L CkyabnTOp, pewusuuli €o3dars
TOYHO Takol namarnuk. «Besywyany yoa-
AACHL eMY — A€2KAR, CTDEMUTEAbHAR, Ta-
uncreennas... [lod ee nozamu ckyavnrop
pEWLUA NOAONKUTL DOBHYIO NAUTY U3 Aa-
3ypura — npupodnozo cuHe-6e4020 Kam-
KA, YOUBUTEAbHO NOZONE20 NO YBETY HA
acnenennoe mope. B macrepckyrwo docra-
suau nATLAECAT Kpynhblx kKammei. Yro-
6bl npudars Kaxcdomy kamuio gopmy Ky-
6a, npumenuiw camvlii GvlcTpolii cnocob:
nRO8epIHOCTL KAMHSA 6bIPAGHUEAAU C NO-
moybio 2opeaku., QOcrpoie A3blEL 02HA
ONAABAALU KAMEHL, CDE3AAU HEPOSHOCTU,
ceaaxncugaiu nogeprHocts. M ece-raku
pabora waa oueHb medaenno. Ipuxodu-
A0Cb TO U Ben0 0T800UTH 20DEAKY U npoO-
8epATL NOGEPIHOCTL: 20PU3OHTAALHA AU
OHa, HeT AU Y Hell HakaoHa, uszuba’ Pa-
60Ty 4aACTO npekpawjaiu ewe U noTomy,
YTO ONACAAUCH, KAK Gbl AA3YPUT He nepe-
2peacsa u He TPeCHYA...

Ckyavnrop o0aH08arcA: npubauicat-
ca wbuaeli I'puna, a «Bezywanr euje ne
ycTanosaena Has niowyadu... H eor od-
Haxdol Goub ckyavnropa (owa yuuaacs
8.- nATOM kKaacce) npedaoxmusa O4eHdb
npoctoil cnocob, nozgornnuull 6 decarsy
pa3 YckopuTb O2ZHEHHOE 6blDAGHUEAHUE

kamusa. Obpaborka aasypura nowaa
6vicTpo — 6e3 nays u nepepwvieos. Hure-
pecro, dozadaerecy au 8vl, 4T0 npedao-
muaa degouka?

3adava 63.
HJJEAJIBHOE PELNIEHHE

Ceapka Tpenuem — o0uH U3 CaAMbLT
RPOCTHIT €NOCO608 COCFUHEHUA METAAROE.
Odny derTasvb 3aKkpenasioT HenodsUNHO,
a dpyeyio GvicTpo epawarot. lloka memndy
deraramu COTPAHAETCA 3A30D, METALL HE
nazpeeaercs. Ho kax Ttoabko epawaro-
wasca Oeraab conpukacaerci ¢ Heno-
deuicHoll, 8 MECTE KOHTAKTA TeMneparypa
pe3ko nogvlwaercs, Tpywyueca deraau
HaMUHAOT naasurscs. Ecau Teneps 6bleT-
PO CxwaTb deTasu, OHU CEApATCSH.

Ha odnom 3aeode nado 6viao nocrpo-
utb TpY6ONPO8os U3 GeCATUMETPOGLIT HY-
2ynublx TPY6, coedurnue uxr ceapkoil Tpe-
nuem. Ho urobul epawjare Taxeryro tpy-
6y, Tpebogasace 2poMO30KAL MAULUHA.
A Tpybonposod npoxodus no yexam.
Traenblii unicenep pewus nocoserosars-
CA CO CEOUMU NOMOUHUKAMU.

— Cnoco6 ceapku usmenuTsv Hedb-
3a,— 3amerur on.— Obaszareabno doaxcna
6vite ceapka Tperuem. Ho mawuna oas
spaujernus Tpy6 He NOMECTUTCA 8 Yerar.
A Tpy6onposod doaxen npoitu uepes
TpU yera...

— QOcranogum nepsulii yex, pazbepem
obopydosanue, npoTanem Tpy6onRposod,—
npedaonua odur uwnncenep.— Ilorom co-
Gepem oGopydosanue, nepeiidem 60 8TO-
poi yezx.

— [aozxo,— eo3pasus Opyeoii unwce-
nep.— lex 6yder croars... A npedaazar
deaars Tpybonpoeod uia koporkur TpYyéb,
nycrv ux dauna 6yder e 6oabue nATU-
decaru canwrumerpos. Mawuna dasn epa-
wyerus norpeGyerca He6oOLbLULAR, MbL NPO-
TAHeM TPY6Onpo8od, He mewan yery pa-
6orars.

— Toxe nexopowo,— 8300xHy.A 2aa6-
nutii unxcenep.— Illpu koporkux rpybax
6yder mHO20 WL808, TPYOHONPOBOA NOAYHUT-
ca Henadexcnblil. [la u ne umeem npasa mul
MEHATL NPOEKT: pa3 npedycmorpensl
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decarumerposvle Tpy6vl — Tak U 80ANHO
6biTh.

H ryr noseuacs usobperareasw.

— [lpedaacaro  udeasvnoe  pewe-
Hue,— ckasan oH.— B uem 3decv nporu-
sopeuue? Tpyby o6asareabho Hado epa-
wyary, urobvl Gblaa ceapka TPEHUEM.
H tpyby nu npu Kaxux o6CcTOATEALCTBAL
Heab3s 8pAwATy, wTobvl oboilirucs 6es apa-
wareavnol ycranosku. Hoeaavrnoe peuwe-
nue: Tpyba 8paAWAETCA U 8 TO He 8peMs
ne epawyaerca. Jas arozo nado...

A uro npedaoxcure gul?

3adaua 64.
IIPUBOP HE NOJABEJIET

B yexe zumuueckozo 3asoda crosaaa
YucTepHa ¢ O4eHb edKoll HUBKOCTBIO.
O0naxdvl MacTep noxxai08aici HAUALb-
HUKY yeza:

— Mue nHado 3narb, ckoabko xHudko-
CTU nocTynaeT u3 YUCTEDH 8 peaxTop.
Cragua pasnvie npubopsl — Mmerassuye-
ckue, CTEKAAHHbIE, HO IMUOKOCTb UL
paswvedaer...

— Hucrepna cdeaana us merasaa,
Koropblli He noddaerca paspyuLeruio,—
€ka3an HAHAAbHUK.— 3akaxcem npubop
U3 TAK020 MeTasad.

— Jro doazo.

— A ecau usmepars ypogeHv mudKo-
CTU 8 YUCTepHE? — CNPOCUL HAXAALHUEK.

— He 6yder nyxwnoll TOYHOCTU,—
orgerua Mmacrep.— Yposendv audxocru
MeHAETCA MedaenHo, nonpobyii ycaedu...
Ha u neydobno: yucrepna nod camvim
ROTOAKOM.

H Tyr noasuacsa uzobperarens.

-— Ilpu6op 6yder paborarb eeuno,—
ckasaa ow.— Hzmepsiire ne xnudxocrs,

a...

Ilonpobyiite pewurs ary 3adauy.




KJIOUN K 3ATAYAM

Pa3abepeM Tenmeps HeKoTOphie 3ajaud,
NpuBefeHHBIE B MpeiAblAYHIUX TJaBax.
3To 06JerynT BaM CaMOCTOATENbHOE pe-
nIeHWe APYrHX 3aAay.

Haynem ¢ 3apmauu 11 — 06 okpacke
apesecunbl. Pemaercs oHa Tak: nepeso
OKpaLIWBAIOT A0 TOT0, KaK OHO cpy6JeHo.
PacTBop KpacKH mNOAAOT K KOPHAM, H
KpacKa BMecTe ¢ COKaMH pa3HOCHUTCA No
BCEMY JHepeBy.

Herpyano pemunts u 3apauy 13 — o6
o6paboTKe TOHKHMX JIHCTOB CTeKJa. Ha
BpeMsa 00paloOTKM HMX CKJIAALIBAIOT BMeEC-
Te, B TOJCTYIO HauKy.

B 3apgaue 16 — o camouere,
neBUIeM aBapHIO, — eCTh MOACKA3Ka: JH-
pwKabab Hajx0 HCHOJL30BATH W JHPH-
wabar He Hapo McHoab3oBath. Ilop

norep-

KPLUILAMH caMoJjieTa, IOTepnesllero aBa-
PHI0, YKJAALIBAIOT HPONOJTrOBaTHE 3JIaC-
6annoHEl M

THYHLEIE HaflOJIHAIOT HX

dannorsi
Cc 2agdom
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CHKAThM BO3AyXOM. BaljloHBl 0CTOPOXHO
NPUNOJHUMAIOT caMojeT. A BHH3y, NoA
6annoHaMHU, YCTAHOBJICHBI TEJEHKKH; MOMK-
Ho Oykcuposarb camojyer. [lupmxabas
HeT, H OH Kak OBl ecThb; camoJjer nmogaep-
upaercA 0alJIOHAMU C ra3om...

3amauy 20 — o KaTamapaHe — HeTpyA-
HO peIlUThb, €CJd Bbl BCIOMHHUTE, UTO Tex-
HUYMECKHE CHCTEMBl HA TpeTheM 3Tame
pa3BUTHA CTAHOBATCA HEePeCcTPaUBAIOIU-
MHUCA, [AUHAMHYHBIMH, MeHSIOMUMUCH.
Uzobperatens E. WU. Jlanun noayuma
apropckoe cujeTeabcTBO Ne 524 728 na
KaTaMapaH, KOpnyca KOTOpOro coejuHe-
Hbl TOJABHKHBIMM CTOHKAMU U  MOryT
npu HeoGxoguMocTn cGaummkarsca. Ha ra-
KOM KaTaMapaHe jierde HPOXOAMTb Y3KHeE
peuHbie [UTI03BI.

CxoaHoe pelneHue u y 3amauum 24 —

o 3emcHapage. Tpy6onposoa moJKeH
CTaTh AUHAMHMYHBIM, NOABHKHBIM. B xo-
poIlyI0 NOroAYy OH GYyAeT Aep»KaThCA Ha-
BEPXY, a8 B IJIOXYIO — ONYCTUTCA BHH3.

Jlio6onuTHO, YTO M 3ama4a 25 (BUHT
ans HapacoHa) Toxke pewaercd nepexo-
JOM K JAWHAMHYHON, MEHAMEeHCH KOH-
crpykuun. BUHT goiKeH ObiTh GOJIBIINM
B [0JIETe W MajeHbKUM, Korga Hapacon
He Jeraer. Jlas 3TOro JIomMacTH BHHTA
HAf0 CAeJaTh M3 TOHKHX WJIACTHUHOK H
CBEPHYTb MX KaK MTPYIIKY «A3bIK». [lpn
BpPallleHN! BHUHTA WLEHTPOOEIKHBIE CHJIBI
pa3BepHYT NJAACTUHKU, OHH CTAHYT 6O0Jb-
wuMu. BUHT oCcTaHOBMTCS — M NJACTHH-
KM CBEpHYTCH...
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WUHTepecHo oTMeTHTb, uTO rpymnma
n3obperaTeneil mojayuuia HeJaBHO ABTOP-
CKO€ CBHAETENBCTBO Ha cHAacaTejibHOe
YCTPONCTBO, B TOYHOCTH CKONMPOBAHHOE
C WCPYINKH «A3bIK». JlAuHHAA apacTnu-
Has TpyOka cBepHyTa B pyiaoH. Cronr
B TaKyl TpybOKy moAaTh CKaTelii ras, u
OHa OBHICTPO paszBepHETCA W NOTSAHETCH OT
KOpabas K yTronamouemy...

3agauu 23
dunbma) u 26 (yknagka ajJMa3HbIX 3€-
peH), BooGuie rosopsi, oueHs tTpyausl. Ho
Bbl 3HaeTe [PAaBUJIO: B BEIIECTBO HAAO0 J0-

(cheMKa  KOHTYpHOro

6aBuTh (QeppoMarHUTHHLII OOPOLIOK U
yApaBJATh NepeMelleHneM BeIecTBa ¢
AOMOINLI0 MarHuTHoro moasa. Bwecto
IHypa 6epyT TpyOKy M HanoJHSKOT ee
deppomMaruuTHeiM nopoiukom. Uam xe
NpOCTO NPOITUTHIBAIOT HUTH KJleeM U 06-



CHIMAIOT UX jKeJe3HbiMu onuarkamu. Hurn
YKJAaJbIBalOT Ha (PaHepHbll IUT U ynpas-
JAI0T UMM C HOMOINLIO CUABHBIX MAarHu-
TOB, PACHOJIO¥KEHHbIX 1103aJM IINTA.

C aamaszamu uyth caokHee. Ha Hux
NPUXOAUTCA HaNBIAATh TOHKUH cyoil sxe-
ne3a. A flajee BCé TaK ike: NEHCTBYIOT
MArHUTHBIM HOJIeM, YKJIa[biBas NHPaAMUJ-
KM BeplIHHAMH BBEpX.

dtn 33naun NoxosKu Ha 3amavy 57 —
06 oxorHuke. Urto6wl nose peiicTBoBaJio
Ha BelecTBO, HaA0 [0GaBUTH KaKoe-TO
Apyroe BeLIeCTBO, YMelomlee OT3blBaThCH
Ha JeilctBue noasa. K oxoTHuky Hajgo no-
GaBUThH elle OTHO «BeIeCTBO», BOCHPUAM-
4YUBOe K 3BYKOBOMY HOJIIO...

B 3agaue 27 — 06 yknagke GppyKroB —
HaA/I0 MCHOJB30BAThL MPABUJIO PaspylleHus
BenoJieli: Me}Ay JABYMsA CTAJKHBAOLIN-
MHUCA [JAOJAMH  JOJKHO HAXOAUTbCA
TpeTbe BeillecTBO, Noxoee Ha naox. Ha-
npuMep, MArkuii wapuk. Bpocum B Ko-
poOKYy MecATKa ABa TAKHX LIAPUKOB, OHU
oynyt cmsruars yaapsl. HopoGka ycra-
HOBJIEHA Ha BHOpHpYKOUIEM CTOJie, HO3TO-
My JIeTKUe [IApUKH BCerga HaXxolATcA B
BEPXHEM CJ10€, OTBA}KHO [pPAHHUMAs Ha
cebs ynapsl majaiomux mnJoxos.

Tyr, npasma, BO3HHMKAeT BONPOC: a
KaK ObITb ¢ 3THMY INAPUKAMU, KOTAA KO-
po6ka Hamoanurcsa? He mnepeknaabiBath
e UX BPYUHYIO B CJE[YIOUIYI0 KOPOOKY...
3ajaun Ha mepememeHUe OOGHLEKTOB BaM
xopowo u3BecTHbl. B mapuk Bcrpausaior
MarHuTHyw naactuuky. Hap kopobkoii
HoMew@IoT 3neKkrpomarint. Horga kopo6-
Ka HAHOJHUTCA, BKJIKIYAKT 3JEKTPOMAr-
HAT, ¥ LIAPHKH «BblIOPHITUBAIOT» W3 KO-
poOku. Kouseilep yGupaeT moJHYIO KO-
poOGKy M craBUT Ha ee MECcTO NYCTYIO.
DJEeKTPOMATHUT  BBIKJIIOYAKT, [IAPUKH
«IpPLITAIOT» B KOPOOKY, MOKHO MOAABaTh
MJIOAHL...

3amaua 38 — 0 iKejle3aHOM MNOpOLIKe,
3aChIIaHHOM B MOJMMep,— KaK Bbl, Ha-
BepHOe, 3aMEeTHJIH, OYeHb HOXO0Ma Ha pac-
CMOTpEHHBbIA B TpeTheil rjiaBe npumep co
cMma3koili. U oreer TOT Ke: HYMKHO HC-
N0AL30BaTh COEJUHEHHE 3Kejle3a, KOTopoe
pacmagaercs B ropsueM mojumepe.

CaoxHee 3agaua 44 — o HedTenposo-
ae. Hunakoctn, uaymue no rpy6omposo-

G TYT HOHBHICH uan6pc'ra1'm||-.

Ay BCTHIK, OTHEJAIOT APYr OT APYyra mpouy-
HbIM PE3HHOBBIM IIAPOM — Pa3deJIUTEJIeM.
Yro s, npumennm oneparop PBC. Haunem
MBICJIEHHO YMEHbIIATh pa3Mepbl wIapa.
BMecro oaHoro Goabuioro mapa — MHO-
wecTBo QyrGoabHpix MAueld. Unum TeH-
HucHbiX. Unm ewe MeHbme — qpo6HHOK,
AJAaBAOIUX B KHUAKOCTH. Brpigano mame
aBTOPCKOE CBUMIETEJILCTBO Ha  TaKYyl0
«pobky». Bece mornuno: :kectkas «npo6-
Ka» JOJHKHA CMEHUThCA «MpoOKo#M» M-
HAMHUYHOH, 3TO COOTBETCTBYeT 00uIel TeH-
JACHIMU pA3BUTHS TEXHHYECKMX CUCTEM.

A  eciM HPONOJNIKHTH MBICJAEHHBIN
skcnepuMeHT? [lepeiimem ot apobu K eure
6ojiee MEJKMM HACTHIAM — MOJIEKYJaM.
Boanukaer uges «npoGku» U3 KULKOCTH
nau raza. FasoBas «upoGka» He cMoOmer
ObiTh  pazfgenunrteneM — HedTh npoigeT
CKBO3b ra3. A BOT KUJKas «npobka» BO3-
mokHa. OanH HedrempodyKT, Hampumep
KepocuH, 3aTem BoAsAHAasA «npoGka», a 3a
Hell npyroil HedTenpoaykr, ckawem, Gen-
auH. Y HMAKOH «npobKH» OrpoMHBIE
npeuMyliecTBa: OHAa HHKOrJa He 3a-
cTpsHer B TpyGompoBome U cBoGoaHO
NpoeT 4epe3 HAcOChl MPOMEMKYTOUHBIX
crannuit. Ho n HemocraTok y 3Tot «npo6-
k»  cymecrBeHnblii. Hedrenponykrw,
nayugue a0 «npobku» u mociae Hee, Gynyr

113



NPOHUKATL B KHUAKUI pasgenuvean. [o-
JOBHAA M XBOCTOBAasAg YacTH «HpPoOBKH»
AOCTENEeHHO CMelaloTcea ¢ HedTenpoayK-
ramu. Orgeautb 3ty HedTenpoOAYKTH OT
BOAbl TPYAHO, Ha KOHEYHOH CTaHUUHU
«npobKy» W NMonasiue Ha Hee HedTenpo-
AYKTH npupaercsd BbIGPOCHTB.

Cdopmynupyem UKP: xugkoe Beuie-
cTBO «npoOKH», NpuUOBLIB B pe3cpByap Ha
KOHEUHOH CTaHUMH, NOMHKHO CaMo oTie-
autbes ot HedTu. TyT ToabKo aBe BO3-
MOKHOCTH — MKUAKOCTb CTAHOBUTCH TBep-
AbIM BeuieCTBOM M BLINAfAeT B OCAJ0K
WM [ApPeBpPaLiaeTCA B Ta3 U yJeTyunBaer-
ca. Ilepexoq B ras samaHuuBee, TBepAblii
0calloK Hamo OTHUIALTPOBHIBATE, & a3 CaM
Hcye3HeT. 3HAYUT, HYKHO BeilleCTBO, KO-
TOpoe NpH BBICOKOM jaaBjieHuH (B Hedre-
NpoBoje AaBjJeHHe B JecATKU aTMocdep)
OyneT »KUJAKHUM, a NMPH HOPMAJILHOM NAB-
JeHUH — ra3oo0pa3HbIM.

BenomHuTe crapuiift npuHnun: nopo6-
Hoe pactsopsietcsi B nopo6Hom. Hedrn —
BEU[ECTBO OpraHuYecKoe, a HaM Hajgo,
4yTOOK «NpoOKa» He pacTBOpAJachH B Hed-
. CnemoBaTesbHO, AJA «NPOOKH» HYM-
Ha HeopraHuueckas »Kugkoctb. Jleuwenas,
6e3onacHad, UHePTHAA MO OTHOLIEHUIO K
Hedrenpoaykram... Umesa croabn mnoapo6-
Hblil mepeyeHb mPUMET, HETPYAHO HalTH
AOAXOfALee BeUECTBO 10 CHPABOYHHUKY.
O6blKHOBEeHHMH amMMuak obysagaetr BceMu
HHTepecYIOuUMHU Hac KadeCcTBaMHu.
«[Ipobka» U3 KUAKOrO aMMHAKA HAJEH-
HO paageJuT dUaymMe mo TpyGonposoay
uakoctu. B mopore «npoGka» uyacTHuHo
cMeniaercA ¢ HedTenpojykraMu, HO 3TO
He CTpPAIIHO: HA KOHEYHOW CTAHIMUM aM-
MHAK NpeBpaTUTCA B ra3, a HedTh ocra-
HeTCA B pesepByape.

Ilocie Toro Kak MBI OPHAYMAJH
«ApoGKY» M3 KUAKOCTH, MOKHO CMeJo
Opathcsl 3a 3ajgavyy 48 — o Kopmyce ko-
pabas. [lo ycnosuam 3amauu kopuyc moJ-
eH cTaTh rHOKMM, nmoaBH»HbIM. UTO K,
AaBaiiTe npeAcTaBUM cebe, YTO OGLIMBKA
Kopmyca cleJaHa u3... ;kuakocru. Jlnkad,
KOHEYHO, uJiefl, HO Tenepb y HAC ecTb He-
KOTOpBIi ONBIT NMpeBPallleHUsA TBepLOro B
mugroe... K romy e, oneparop PBC u
MOJeJIUPOBAaHME MAJEHbKUMU YeJOBeu-
KaMH BeJyT MMEHHO K 3TOH ujee.
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Hrak,
«aucty» muakocru. [lepsas aaGora: kak
CAeNaTh, YTOOH KUAKOCTh He Pa3JIUIACh?
[Ipuperca ¢ aByx cTOopon MOCTaBUTH Tub-

BMECTO CTaJbHOTO JIUCTA —

KMe O00OJOYKH, Hanpumep, U3 IJOTHOH
peauHbl. A 4ToGH BOJA He BBUIMJACD,
HYKHO COEAMHHUTb 060JIOYKH meperopon-
kamu, [lonyuntca creHka, coGpaHHaa u3
pesunoBbix rpenok. Cwmemso... OpHako
HEKOTOphle H3006peTaTe]IM CUMTAIOT, 4YTO
[IPUMEPHO TAK YCTPOEHA «LIKypa» MOCJb-
¢duHa. Brun nocrpoens Mojeaun, o6TAHY-
ThIe HOJOOHBLIMH o6oaoukamu. BuiacHu-
JOCh, YTO MOJeJu npu OYKCUPOBKE HCIIbI-
THIBAIOT TIOHHKEHHOE CONPOTUBJIEHHE BO-
apl: ruGKue 060JOYKH CO313I0OT MeHblle
Buxpeii. Ho Bce-TakH HCKyccTBeHHBIE
ruGxkue MOKpLITHA paboTajud HAMHOrO Xy-
e, 4eM «LIKypa» IKUBOTO JeibduHa.
Heabpun moxkeT H3MeHATH GopMmy no-
BEPXHOCTH «LIKYpPHI», mpHUcnocabiuBasich
K MEHAIOMUMCS BHEIIHHUM YCJOBHAM.
A ucKyccTBeHHBIe MOKPBITHA ObuiM Ge3-
*MU3HEHHBLIMM, UM He XBaTaJO HNOJBHK-
HOCTH, OHH He MOIJIH «MTpaTh», MEHAA
¢dopmy. Bosuukna Hosas 3amava: Kak
yupaBiasaTe (opMoil KamKAOro yuyacTka
rUOKOro NOKpuiTHA?

(O6parure BHHMaHue: HepeaKo OfHA
3ajlaua HOpOXKAaeT Apyryio, obpasyercs
nenoyka 3agay. Hago ugrum Bnepen, He
OCTaHABJIUBAsACh HA MOJAOpPOTE.)



3anauy o6 «oskuBjieHHH» rubkon obo-
JOYKH BBl JOJHKHBI pelluTh Jjerko. Bemb
3TO 3ajaya Ha fepeMelleHHe; HYMKHO
YAPaBJIATH ABUIKEHHEM >KUJKOCTH, HaXo-
aAmelica noa rubkoi oGoaoukon., Ilo-
CTPOMM BeNOJib: M0GaBUM B KHJKOCTb
deppoMarHuTHboie 4acTHOB U GyaeMm
YAPaBJATH ee nepeMeuleHueM ¢ OMOINbIO
3JIEKTPOMAaTHUTOB. ABTOPCKOe CBHJETEJb-
ctBo Ne 457 529 Ha 310 U3obpeTeHHE Bbi-
JAaHO He KopaGaecTpourensM, a pH3UKaM
13 UHeTuTyTa 3J€KTPOAHHAMUKH YKpauH-
cKoil AKajaeMuM HayK...

OcraercAa HOCHEAHUIA BONPOC: MOrYT

an  Ouvite kKopabuu BooOue Ges Kop-
nyca?

Takue kKopabam y;ke AABHO CYIIECT-
BYIOT, M BH HX 3Haere. Ito mwiorsl. Hop-
Ayca y HHUX HeT, Beb OpeBHa, U3 KOTO-
pbiX OHH caedansl,— 310 rpy3. Ho Bo Bpe-
MsA njaBaHuA OpeBHA CJHYKAT U KOpmy-
com. B anrauiickom narenre Ne 1403 191
ONMCaH Kopalib ¢ MJHMHHBIM, KaK 3Mes,
KOpHYCOM M3 MeTAJUIUYECKHUX SALUKOB-
KouteiiHepo. HKpoxorHasa «rosoBka» —
OyKCHpYIOINAsi 4acTh ¢ JBArCaTe]eM —
TAHET rufKoe «TyaoBHIle», COOpAHHOE U3

KOHTelHepoB...




IIPOCTBIE IIPABUJIA

[lo:kanyit, camaa rjaaBHaa H caMas
aocagHaa omuGka HauHHAOIUX U306pe-
Tarejell — cTpeMjeHne NOOUTbCA pe3yllb-
TaTa, He CYMTAsACh HU ¢ KAKUMH IOTepsA-
mu. Bosbmem xora 6m 3apauy 33 —
o GamnoHe Cco CueHHbIM rasom. He-
TPYAHO U3MEpPUTh OCTATOK KUIKOCTH,
€C/IM BpeMs OT BpeMeHH B3BeIHBaTh 6aJ-
goi. Ho Bexas 310 TMKeno, poporo
(HyxHBl Becnl), Heyno6Ho! Xopoiuee pe-
HIeHHe NO/HKHO BREITJANETH HMHave: OaJ-
JIOH ¢aM CUTHAJM3HPYET O TOM, UTO CHKHU-
}KEHHOr0 rasa OCTajoch MaJo.

[Tocmorpute Ha pucyHoK. [lHo 6anjo-
Ha C[eJaHO CKOIIeHHBIM, M Ha CKoce
ykpenged rpysuk. [loka »kupxoctu MHo-
ro, Bec TrpysMka He MellaeT O6aJJIOHY
CTOAThH BEPTUKAJBHO. A KOrAa »KHIKOCTH
OCTaHETCs Majio, TPY3HK [epeBecuT, H
6aJJIoH pe3Kko HAKJIOHUTCA BIpPABO. N

O6parute BHUMaHHMe: pe3yJabTar J0-
CTUTHYT NpaKTU4YecKH Ges BCAKOM maarhl.
Jlake G6annoH MoxHO He MeHAThb. [locra-
TOYHO HajeTh HA HUKHIOI 4acThb Kopmyca '
NepeBAHHYI0 HJIH MeTAJJIMYECKYIO IOJ-
CTaBKY ¢ I'PY3NKOM — W OOBIYHBIN GajjioH
CTAHeT «rOBOPALLMM).

(DpanHuysckuM usobperaTensam, KOTO- \_
pbie BiepBble AOAYMANMUCH 10 3TOro, BHIAAH \ /
natedt CCCP Ne 456 403. Yoy3ure
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3adaua 65.
KAK IOMOYb PABOYHM?

Hasepnoe, eam npuroduaocv euders,
Kak paboxue nepedauzaroT TANEAbL
peavc. Heckoavko wuenosex noddegaror
peabc aomamu U no kKomande nepeéopa-
yugawT. lloTom cnoea noddesaror u nepe-
eopauuearr. Pabora taxeran u onacnas:
ecau paboyuill 3a3€8a€TCA, PEALC MONET
8blpaarTy A0M u3 pyk... Bor u zadaua: kak
nomoub pabowum?

JlaBaiiTe MCNOJIb3yEeM NPOCTble APABU-
jga paGoTH ¢ 3aflavaMu.

IIpaBuno nepsoe: npucrynas K petie-
HUI0, cHavaja pasbepurtech, moyemy BO3-
HHUKJa 3ajaya.

B camoM pese, noueMy TpyaHO mnepe-
memath peasc? HMa-za Goabuioro peca?
Ho Beamr TpyGa Takoro e Beca Jerko no-
Katuaack Obl y)ke mpU HeOGOAbIOM YyCH-
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auu. 3HAYUT. BCE [1€JI0 B TOM, YTO PeJibC
He yMeeT KaTUThCA.

IIpasuno Bropoe: chopMyaupyi mpo-
TUBOpeUue.

Peabc pommen 61T KpyraeiM, Torga
OoH Oyper ;erxko mepememarshcsi. M pennc
J0JeH OCTAaBATLCA «PelIbCOOBPa3HBIM Y,
MOTOMY UYTO HaM HYy’KeH HUMEHHO pelbC,
a He TpyOa. 31ech y:ke HeoOxomuma daH-
Ta3uA, Belb MBI BBIABHTaeM «¢HEBEpOAT-
Hoe» TpeboBaHMe: pelbC ROJKEH OCTa-
BaThCS PEJbCOM U B TO Ke BpeMA Jerko
KaTUThCA, Kak Tpy6a.

IIpasuno Tperbe: mnpeacTaBbTe He-
aabHoe (Boaule6HOe, CKA304YHOE) pellle-
Hue,
Tyr Hago BKuouats ¢aHTa3UI0 Ha
noanyo mouiHocth! MpeanbHoe pelenue
BLIMIAJUT TaK: pejibC Ha BpeMA mepeme-
HieHUA Jerko (caoBHo Mo Bomme6erBy!)
npuobperaer CnOCOGHOCTbH KAaTUTHCAH.

Ecnmn «pBaTbca» K pelLIeHHI0, He cul-
TafAChb C MOTEPAMH, OTBET MPOCT: HaJeHeM
Ha pejbc ABa Kojieca — UM Bce! Ho urobm
HafleTh Kojeca, nmpuaeTcd NOMHATH peJibC,
a paa 3toro morpebyerca cnenmuaabHoOe
noabeMHoe yctpoiicrso. Eme pas n eme
pa3: XOpoIIM TOJBKO Te pelleHHA, KOTO-
pble NMO3BOJAKT MOJYYUTH pPe3yiabTar Ges
YCIO)KHEHHMA CcHCTeMB!, 0e3 moporoi
nJaaThl,

Uusxenep B. I1. Boraenko monyuma
aBTOpCcKOe cBUpeTeabcTBO Ne 742514 na
NpefeJbHO M[POCTOE peLUeHHe: YeTbipe
MArHUTHHIX MOJYKPYFJALIX BKJIAABIUA (no
JABa C Ka)KAOH CTOpPOHBI peabca) Ha Bpe-
MA KaK Obl OKpYraAioT peianc (cM. puc.),
N03BOJAA JIETKO ero nepekarsiBath. Braa-
ABIIA MOMHO OBICTPO HameTb, OBICTPO
CHATH.

A Teneps — ABe 3afauM Ha mpUMeEHe-
HUe TMpaBHJ.

3adaua 66.
OXOTHHKH 3A BAKTEPHAMH

B odnoii aaboparopuu nposepaau
RUTbEBYI0 600Y — MHO20 AU 8 Hell GakTe-
puli. Jas 3rozo 6Gpasu merasauueckyio
RAACTUHKY, NPOHUSAHHYW MHONECTEOM
TOHYALUWLLT NOp, ONYCKAAU 8 800Y, 8bLHU-



Maau u npukaadvléeanl ¢ 00HOL CTOPOHbL
npomokawry. Yepes nopvl npomoxawka
orcacviéaaa 60dy, u ma Opyzol cTOpoHe
RAACTUHKL OCTABAAUCH TOAbKO bakTepuu:
onu He nposesasu ¢ nopvl. C nomowslo
MUKDOCKONA 6HUMATEADHO OCMATPUBAAU
3Ty CTOPOHY NAACTUHKEU U NOJCHUTHIEAAU
yucao bakrepuii.

O6biuno aaboparopus desaaa 10 ana-
au306 6 denv. C paboroii cnpagasaace
odna onviThas aabopantka. Odnaxdv 3a-
danue usmenuau: kaxovlli Oenv Hado
6blio «ao8utbr Gakrtepuu na 500 naac-
TUHKAZ...

— Ilposepka uder medaenno,— cka-
3aa  cTapwull  HAyuHbUl COTPYOHUK.—
IHaacrunky npurodurca deaurv na cto
CTPOK U NOTOM 8€CTU MUKPOCKOR 80304b
kaxndoti crpoku. Hado oboiitucv 6es
Mukpockona!

— Kak xe 6es murpockona? — you-
euaca maaduwull Haywrblii COTpYOHUK.—
Bor ecau 6vl Gaxtepuu 6ulau pasmepom
C 2pUBEHHUK...

Bce paccmesauce.

H Tyt nosguaca uszobperareas.

— bBydem paccymodars no npasu-
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aam,— ckazan on.— [Ipasnno nepsnoe:
chauaaa pasbepurech, novemy GO0IHUKAA
3adava. Hy, Tyt mol pazobpasuce: barre-
puu maabl, npuroduTcL UCKATL UX € nO-
MOULbIO MUKDOCKORA, a4 ITO MedAeHHO.
Ilpasuao emopoe: cgopmyaupyiire npo-
rusopenue. lloxaayiicral Bakxrepuu doa-
HHbL ObITL MaseHbEue, Hegudumble —
Takue onu or npupodw.. H 6akrepuu
00aXCHbL OblTL Goablie, 4TOObL UT BUOHO
6bl10 Hegoopyxennblm zaazom. Ilpasuno
mpembue: npedcraébre udeasbroe peuse-
nue. Bor owno: noka 6akrepus e sode,
OHA MAaa, @ K020a nonader Ha NAACTURKY,
yeeauuueaerca.

— Cnacubo,— ckasas  3ugedyrouyuil
aaboparopueii.— Tenepb mbl aezko cnpa-
auMCa.

Pewas a3ty sagauy, noMHHTe: HHMKa-
KHe ONTHYecKNe YCTPONCTBA (MPOEKTOPHI,
3KpaHbl U T. A.) He AT HYKHOro 3¢-
dexra. Tpebyerca ueuro Gosee npocroe...
OTBer MOKHO NpPOBEpPUTh, 3arJAHYB B
ypHan «H3obperarear u panuoHaansa-
rop», 1981 r., crp. 30.

T

)
i)

3adaya 67.
CMA3KA C CEKPETOM
Ha tpy6onpokarnom 3asode uz pac-

KaaenHol CTAAbHOU 3a20TOGKU NOAYUAIOT
TpYby daunoii decarv merpos. Toavko uro



1320T08AEHHYI0 TPYOY — euye 20pauyio! —
HAO0 NOKPLITL USHYTDPU CAOEM CMA3KU
(Toauuna ca08 — HECKOALKEO MUALUMET-
poe). Kax aro cdeaarsv?

Ha nepBwit B3rasp samaua kaskercsd
npocroil. MoxHO, HampuMep, HCNOJNb3O-
BaTh «KOJACKY», KOTOpas upoijer BHYT-
pu TpyOr M HaHecer cJaoii cmasku. K co-
HAJNIEHUIO, 3TO pellieHHe AAJEKO OT Hujea-
Jla: 3aMeqJAIOTCA TeMIIL H3roTOBJIeHHA
Tpy6, mnorpebyercA MOBOJIBHO CJOKHAA
MalIMHA — ¢KOJIACKA».

HepaBno aBeHaguaTte MH}KeHepoB Io-
JYYMJIH aBTOPCKOE CBHIAETEJbCTBO Ha
OCTpPOYMHOe H300peTeHHe, MO3BOJAIIEE
OLICTPO U TOYHO HAHOCHTH CMa3Ky Ha
BHYTPEHHIOI0  MOBEPXHOCTh  TOPAYMX
( «cBekenaroToBNeHHBIX» ) Tpy6. [lamaii-
Te NMOCOCTA3aeMcA ¢ IToil KoMaHnoi!

Ilogymaem cHavaja, moyeMy BO3HMKJA
sagava. Her Huyero TtpyaHOro B TOM,
4TOOB! NOKPBITH CJIOEM CMAa3KH POBHBI
auct merannaa. Ho BuyrpeHusas mnosepx-
HOcTh TPy6n (na eme Harperoit!) oueHb
HeynoGHa paa cmasku. Orciona nporuBo-

peune — CMa3bLiBaTh HAH0 POBHBIH JHCT:
aT0 HamHoro mpome. W cmassiBaTe Ham0
TpyOy: Her y Hac poBHoro Jjucra! Upe-
ajibHOe pellieHHe: Mbl CMa3blBaeM YTO-TO
naockoe (He 3aroTOoBKY H He Tpy6y).
A [moTOM 3TO «YTO-TO» IMepenaeT CBOIO
CMa3Ky TpyoOe... u Hcue3aeT.

Tpapuna ykazanu obumiee HanpasJe-
HHUe pellieHHs, OCTaJbHOE 3aBHCHUT OT Ba-
wei cmekanku. [lomuure, HYy»KeH cnocob,
OMM3Kkuil K HaeaJbHOMY: BCA XHTPOCTb
B TOM, YTO CMAa3Ka HAHOCHUTCA HAa «IOCTO-
POHHIOIO» pPOBHYIO nosepxuoctb, Tpy6Ga
elle TOJbKO M3roTaBjJMBAeTCA, & CMAa3Ka
A Hee y:e HaHecenHa Ha Jjucr! Ocra-
eTcA KakuM-TO 00pa3oM mepeBecTH CMa3-
KY C JIICTa HA BHYTPEHHIOIO NMOBEPXHOCTh
rotoBoii Tpy6ei. Cnenatb 3TO Hago Tak,
4TOGB  «BEHIECTBO-MEPEHOCYUK», BLINOJI-
HUB cBOIO GYHKUHUIO, MTHOBEHHO HCY€3JI0,
He [OCTaBJIAA HAM HHMKAKHUX JIHIMHHX
xaonotr (BcnoMHuTe 3anavyd O u 15).

Eciu 3axoTure npoBepuTh OTBeT, 3a-
ragHuTe B 6oaaereHs uaobperennii, No 6
sa 1981 r. (aBTropckoe CBHJETEJBbCTBO

Ne 804 038).




CMEKAJIKA IIJNIIOC (MHOI'1A) HEMHOMKKO ®U3NKHU

Hy a teneps — 3agauu gJsi TPEHHPOB-
ku. Hanomuio eme pas: crapalitecs He
HckaTs, orBerhl Hayragx. MHcnoabayiite
npaBuaa, mpueMbl. Eciu BO3HHKHYT 3a-

TpyaHeHuss ¢ ¢uankoil, mnepeumuraiTe
TPETHLI0 TJIABY, MOJHUCTAHTE Yy4YeOHUKM.
3adaua 68.

CORPOBHIA ITHPATA ®DJIHHTA

Ikcneduyus 00a20 uckaaa cOKpoGU-
wa Daunra. Hakoney ¢ nomowdbio nod-
800HOL Teaekamepbl, Yydasoce oGHapy-
Hurs cyndyk ¢ cokposuwpamu. Hpounwiil
depesannblli cyndyk aexcanr Ha 2aybune
500 meTpos, HanoaosuHY nozpyIceHHbLl
¢ necok. KHozda cruxau nepevie socrop-
2U, YaeHbl IKCNREQUYUU 3A0YMAAUCL: KAK
noduare cyndyk? OO6bluno 3aTonysuLue
2pY3bl NOGHUMAIOT C NOMOUbIO NOHTOHOSE.
Honron — 3T0 MeTarauueckas yucrepa.
Ee sanoansior eodoil, onyckaior eHu3 u
RPUKDENAAIOT K 2py3y. A 3aTem ciaTblm

6030yrom evirechsor 800y. [lonron
écnableaeT U noonumaer 2pys.

— Muacrpet, nuacTpul, — MpaHo
ckazan pykoeodureav IKcneduyuu. —

A 6ot kak nodnare atu nuacrpsl? Ilon-
TOK Y HAC €CTb, HO KAK €20 NPUKPENUTb
K Epbluwke cyndyra — neussectno. Bodo-

4430 HA TAKYO 2ay6uny He onycTiusb.
Po6orer? Her y nac nukakuxr po6oros...
Bcé, uem mbr pacnosazaem,— 370 nodeod-
Has TeseKamepa U NOHTOH.
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H tyr, Koneuno, nossuaca usobpera-
TeAb.

— Clopmyaupyem HKP, udeasbnolrii
KOHEUHbLl pe3yabTar,— CKa3as  OH.—
Bor nounton onycruaca na kpoluky cym-
dyka. 310 mblL cOeaaem 6e3 3aTpydnenull,
y Hac ectb Teaekamepa. HKP: kpuiuka
CYHOYEAQ U HUNHAR NOGEPIHOCTL NOHTOHA
camu («6es nuuezor) coedunsorcs dpya
¢ Opyzom. «Be3 nuuezo» uau ¢ nomowwvio
800vl, 8edb ee Tam CKOAbLKO Y200HO...

Kar coedunurv nonron u cyndyr c
nomMowblo 800ut?

OTBeT MOKHO HIPOBEPUTH IO KYPHAIY
«Texuuka n Hayka», 1980, Ne 1, crp. 28.

3adaua 69.
AABOJINTY HYXEH 'PAJJYCHHK

O6blunplii zpadycnuk usobperen das-
HolM-0aeno. Bryrpu crekasnnol npo6up-
Ku — naacTunka ¢ yugpamu u weprouka-
MU, @ K NAACTUHKE NpUKpensieHa TOHKAR
Tpybouka, no koropoii nodnumaercs
PTYTb, pacuupasce npu Ha2pesanHuu.
Kar eudure, epadycnur ycrpoen npocro,
aro ez20 docrouncreo. Ho ectv u odun ne-
docrarok: TpydHno paszaaderv, 00 Kakozo
YpoBHA NOOKHAAACHL PTYTL 8 TOHKOU TpY-
6ouxe.

Homnure, uro deaan Aii6oaur ¢ Ag-
puke?

Hecarv noueii Ali6oaur

He ecr, ne nver u ne cnur,

Hecarb nouei nodpsd

On aeuur HecuacTHuvLT
38epar

H crasur u crasur um
2padycruKu.

Hecare nouell paszasadvigarv zpadyc-
Huku — Heaezkasn pabora. Ox, kak npuzo-
duaucsy 6ot Allboauty zpadycrhuku, 8 Ko-
TOPLIT Ae2K0 pa3zafdery cToabuk pryrul

Hasepnoe, 6br yie nodymasu o Tom,
yrobul cdeaarv Tpybouky nowupe. K co-
xaaenuro, 8 wupokot Ttpyboure pTYTL
cama, 6e3 6CTPATUBAHUSR, ONYCKAETCA NPU
nOHUNCEHUU Temneparypol, a 08 zpadyc-
HUKa ITO HEAOnYCTUMO.

Hrax, nonpobyiire npudymarsy noeulil
epadycruk. Bce ceolictea ob6biunozo epa-
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JycHuka HAOO COTPAHUTL, HO CTOAOUK
pryTu Ooaxcen cTaTe TAkKuM, 4TOGbL €20
aezko 6bla0 06HAPYHCUTY.

3adaua 70.
IIOMOTrHTE HNIEPHDY

Orpuleor us OderekTusnozo pomaua:

«— Tenepv ebl 6 pykaxr npagocy-
dua, — ckasan  wepug. — Hadeaauco
yausnyrto, a? Aamas «lOnurepr — ne-
naozas dobviua... Ho evl noiimanst ¢ no-
auunsim. A T0, UTO 6bL paspesasu aamas
Ha 4acTu U 02PAHUAU, TOALKO Ycyzybaa-
eT eawy BuHYy.

— He cnewure, wepug,— noxan
naevamu odun uz zadeprannviz.— Illpo-
nap asmas «fOnurepy? Buipamaem uck-
periee couyecTeue u 6ce TAkKoe npouee.
Y nac ner 3T020 aamasa, y nac ecezo
auwd nare 6puaauantos. Hacaedcreo
nokoiinoii 6abywku.

— Bor umenno,— ycmexnyacs ero-
poii.— Baeasanure na ato deao ¢ nayunoii
Touku 3penus. Bec pasnwiii, gopma pas-
nas. Ileer cosnadaer? Maso au Geavix
aamazos u 6puasuantos? Xumuueckul co-
crag? Tam yezaepod u y nac yeaepod, y
6cer OpUAAUAHTO8 U AIMA308 Y2aepol.
Hoxaryii, npuderca ornycrutsv Hac...»



IHlomoeure wepugy paszobrauurs npe-
CTYNHUKOS.

Ecan BaM 3axodercs MpoOBEpPUTH Balile
NpennoaokeHue, 3arjagHATe B KHUTY

«TBOpuecTBO KaK TOYHaA HayKa» Ha
crp. 132.

3adaya 71.
KO®E B HEBECOMOCTH

B odnom ¢anracruueckom pacckase
KOCMOHA8T pewus ceaputsv kKoge. Kak
aro cdesarv 8 negecomoctu? Quendb npoc-

TO, paccyxdaer KOCMOHABT, 803bMY HUJ-
KOCTb, HAMAZHUYY ee, 4 3aTeM HAMAZHUYY
u dmessy (merassuueckyr uawry c
daunnoli pyukot), sor u ecé! «Celivac
ML 6ydexm nuthb Koe no-Typeyku u3 mae-
HUTHbBIT YAUWEK»,— 2080PUT KOCMOHABT.

HKaxr evi dymaere, ydacrca au 6or Tak
ceaputhb koge? Kak 6bl gbl ceapuau rKoghe
8 HesecomocTu? Yurure, cdeaarv 3T0 8bl
doaxckvl npocro u 6esonacno. Hado, ko-
HeYHO, NOMHUTH U O TOM, uT0ObL Koghe co-
Zpanus c8ol 8KYyC...

3adaua 72.
JOCTPOHTH BENOJIb

Ha 3as0de packonaau yuacrok Tpybo-
npoeoda. llorpe6osasocsy YyTouHUTH: 6 Ka-
KYl0 CTOPOHY TenweT wuUdKocTv 8 Tpybe?
IlIpoctykusaau Tpyby na ece aadvi, npu-
CAyULUBAAUCH — HUYe20 He ydasaroch
onpedeauts.

— Bydem pesars Tpyby,— craszar un-
asenep.— 410 nodesaews...
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A Tyt nossuacs usobperaress.

— Jdauem pesarv? — ydusuacs on.—
Hyxcuo docrpourv genoav. Ecrv dsa se-
wecraa — Tpyba u wmudrocry. Ocraercs
dobasuts noae.

3adauwa npocras, roTs HA ee peuse-
Hue Tox)e 8blOAHO ABTOPCKOe ceudereadb-
cT80.



3adaua 73.

30BHUTE MO APHBIX!..
Ilo paduo nepedaau: oxcudarorca
ocelHue 3aMOpPO3KL.

— beda,— ckaszan dupekrop cosxo-
3a,— Kak OblTb C ONbITHLIM YUYACTEOM?
Tam 6edv pacrenus, korTopvie alO6AT
Tenao...

— Yuacrok  6oavwol, — 8300xHYya
2A08HUIL ACTDOHOM,— NAEHKOL He 3a-
Kpoews, e obozpeewtd...

H Tyr nossuacs uzobperareas.

— Coxpanuts Tenao Ha 60abwiom
ywactee? — nepecnpocus OH. — 3osuTe
NOKAPHBLE, Y MEHR eCTb UdeA...

Kak Bw pgymaere, 3auem mnonagobu-
JNUCh MoMaprsie?

Oteer moxuo nposeputs mo «Iluo-
Hepckoit npasfe» 3a 15 anpeas 1980 r.

3adaua 74.
OTKJAIOYAETCA CAM...

demoncTpuposaics
OTEAIOYAI0-

Ha gblcTaske
aeKTpUUECKUL NASALHUE,
wulica npu nepezpese.

— Kak on ycrpoen? — cnpocua 00un
u3 nocerureaeli.

— Bepoarno, ectv daruukr, uzmepsio-
wuli Temneparypy,— npednoaoxua 0py-
20t nocerureav.— lIpu nepeepese dar-
yuk daer CuzHaA, CneyuaabHoe peae OT-
KAlO4uaeT NasibHUK.

H Tyr noasuacsa usobperaread.

— Her nu daruuka, nu peae,— cka-
3an on.— lasabnuk oTkawouaercs cam.
Bes xurpocts 6 ToM, uTo...

IlpoBeputs cBoil oTBeT BBI CMOMeTe,
sarnanys B mypuan «Paaumo», 1978 r.,
Ne 1, erp. 38.

3adaya 75.
BYJET CTOUTHh JEUIEBO

B yuebnure ¢usuru daa deearozo
KAQCCa HAPUCOBAHbL PA3AUMHbIE TUNbL
asekTpuueckur Kondencaropos. Cambiil
npocroli kondencarop npedcrasaser co-
6oli 0Oee MeTaaauueckue nAACTUHEU,
pasdenenndble  UOAATOPOM, Hanpumep
8030yxom. Yem mendvwe 8030ywnvlii npo-
MeHYTOK, Tem boabule €MKOCTb KOHOEH-
catopa. Ha 3as0d0e, uszorasausarowem
Hazaa0Hble nocobus 0aa wkoa, cleaasu
KOHAEHCATOP, NAACTUHKU KOTOPO20 nepe-
Meuasuch ¢ NOMOWBI0 MUKEDOMETpUYE-
CK020 GUHTQ.

— Ilaoxo,— ckasan duperrop 3asoda,
ocmorpes npubop.— [laactunku Jdewe-
8ble, HO U3-3a MUKDOMETPUHECK020 8UHTA
npu6op crour dopozo.

— A uro Odeaarv? — g03pasus 24as-
Hbll  uHxceHep.— Jlas onviTO8 HYMHO
OYeHb TOYHO nepemeward NAACTUHKU.

H Tyr nossuacs usobperarean.

— Ilpubop 6yder Jdewesbin! — cra-
3aa oH.— Jlaa arozo nyxro... Y10 nped-
aoxcua usobperareav?

3adaua 76.

«A BUAEJ CMEINIHY IO
KAPTHHKY ...»

B aaboparopuu nwitaaucy ycosep-
WencTeosarTb 06paboTky Merosblr WLKY-
pok. Ilpu uszoroeaenuu wrkypok ux me-
CKOAbKO DA3 NPOMbIEAIOT CREYUALLHBIMU
pacreopamu u yuctol 8odoii. Quenv MHo-
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20 spemenu YroOuT HA CYWEKY MOKEDOZ0
meza. Corpydnurku aaboparopuu pewsusl
npumenutv ¢en — genTUAATOD, Oarowul
norok Hazperozo o3dyza. Cobpaau ycra-
HOgKY, nonpobosaau... Huuezo ne noay-
yuaocwy! Ilorok 603dyza evicywuean
6EDIHIOI0 HACTb MEIA, HA €20 NOGEPIHO-
cTu 00pas3oevleasdach nRAOTHAA KOPOHKa
CAUNWUTCA 8040C, 4 NOJ KOPOUKOL ocTa-
gaaace eoda. Mensaau ckopocTb noto-
Ka u Temneparypy 6030yra — 8ce pasHo
8040CHL CAUNAAUCHL, CYWka waa meld-
AEHHO.

H Tyt nossuaca uzobperareas.

— B odnom mypraase 2 eudea cmeut-
HYW KapTumky,— ckasas oH.— llapuk-
Mmazrep 0Oaa ceoemy KAUEHTY KAKOU-TO
CTDAWHBIL DPOMAH, 8040CHL Y KAUEHTA
nodnaaucey 0vibom, napukmazepy yoobro
UT CTpUYD...

— Y710 we svl npedaazaere? — you-
suaca sasedyrowuli aaboparopueti.— Hu-
TATL HAULUM WKYPKEAM DOMAHbL UAU RO-
Kasviears guabmbl yxacos?

— Bcé 3nauureavno npowe,— orge-
Tusr usobperareab.— Boaocwvl nodnumyr-
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ca Oblbom, ecau ucnoab3osarb dusuue-
CKUll 30KOH...

Kakoii 3axon umea 6 eudy usobpe-
rareav?

3adava 77.
BTOPAA IOJIOBHHA CEKPETA

Huxcenepul uzyuaau pasudvie o6pasywvi
napausoToas.

B crekaannoi tpybe ycranasausaau
MAAEHBEYI0O MOOEAb NAPAULIOTA, NPOKAYU-
eaau 600Y U, MEHAA peXUMbL NOTOKA,
Habaodasu 3a nosedenuem modeau u
obpasosanuenm euzpeii. Pabora ne aadu-
A4ch: TpYOHO 6Gblao pasezasadery uau co-
Tozpaguposarsv becyeeTHbvle suIpu 6 Gec-
yeernom noroke. Ilodkpacurv 60dy? Ho
YepHble GUIPU 8 HEDHOM NOTOKE COBCEM HeE
6yoyr eudnbl...

KTo-To npedaosxus nokpuite modead
TOHKEUM ca0eM pacTeopumoli kpacku. Ilo-
ayvuaocy yodaurno: 6 bGecyseTHoM NoTokKe
zopowso Gbiil BUOHbL YBETHbBLE GUIDU.

Odnaxo uepe3 O0ecaTb MUHYT Kpacka
ROAHOCTBI0O  PACTEODUAACH, UCNBITAHUE
npuwaocy npepsarv. Ilonpo6osasu Ha-
HeCTU HA MODesb TOACTYHLU CA0U KpaAcKUu —
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fopma napawioTa uckasuaachb, ucnbita-
HUS NOTEPALU CMBICA.

— Kpacky wnado nodasare usnyrpu
Modeau,— ckasar  00UKR  UNICEHED.—
Ilpasda, npososouku, u3z kKoropvlx coe-
AGHbL cTpOnbL MoOeau, coscem TOHKUe.
Yma ne npuaowy, kax cleaatv enHyTpU
HUZ Kawaablk 0as nodauu kpacku. Ho
8edb ecTb Yymeabybl, KOTOPbIE HA 3ePHbLUL-
Ke puca MozYyT u3ob6pa3uthb yeayw kKap-
Tuny. Hado naiitu Takozo ymeabya...

— Ilpedcrasasews, ckoabko epeme-
HU noTpebyercs Tevemy ymeabyy? —
ycmezrnyaca dpyeoii unicenep.

H 7yt nossuacs usobperareas.

— [/asatire  noganrazupyem,— cka-
3an on.— Bor orpesok nposoaoku. Ha
HeM cogcem HeT Kpacku, gopma modeau
ne uckaxcena. (Jnyckaem npogoaoky 8 no-
TOK 600bL — U HA NOBEPIHOCTU NPOGO-
AOKU, Kak no 80awebCcT8y, noseasercs
Tonuatiuwulli caol Kpacku. Boda cmvieaer
aror caoii. Ho cpasy e sosnukaer no-
aviii. Hoeaabroe pewsenue: 00un TORKUU
CA0lL KpPACKU CMblEAETCA NOTOKOM U TYT
ace obpasyerca dpyeol.

— Ho 3ro nesoamoxno! — sospasuau
unscenepvt, — OTkYyda 6o3vmerca kpacka’

— H3 600wl,— oTeeTus  usobpera-
Teab.— Boabvwe eii neoTkyda e3aTbeA.
Boda, conpuracasace ¢ nposoaokoil, 6oa-
HHA CaMA npespawaTbcia 6 Kpacky, To
ecTb 8 Kakoe-TO 8ewecTeo, oTaudauee-
¢ or godvi. Bor u noaosuna cekpera.
A sTopas noaocsund — KAK UMEHHO 3TO
cdeaats.

Honpooyiite pazezadaty 6Topyio noao-
suny cexpera. OreeT MOoxHO nposepurts,

nocmorpes swypnaa «Texnuka u naykanr,
1982, Ne 5, crp. 19.

3adaua 78.
JAENECTKH BBINOJHAKOT IIPHKA3

Kozda-To nad noasamu ¢ yrpa do eeue-
pa HOCuAUCL nyeabl U Opyzue HACEKO-
muie-onvlauteau. Ho noas renepv ob6pa-
6aTvlealOT TUMUKATAMU, ITO OTnY2ueaer
nacexombvizr. Bosnukaa mwicav ucnoavso-
8aTh 6MECTO Nuen CUAbHYLY 8eTep: NnYcTdb
eeTep nepenHocur nviavyy. B odnom un-
CcTUTYTE pa3paborasu dan 3T020 8030YIr0-
dyery — mownyro, ydobnyro. Ilpugesau
Ha noae, ekaoyuau. Berep ectv, a nvian-
ya e nepenocurcal Jlenectku yeerkos
RAOTHO 3AKPbLAUCL, CRPATAE RNbLAbYY OT
seTpa...

— Bce nonarno,— ckaszaa yuewnbwii
ceoemy koaseze.— B npoyecce 0doazozo
paszeuTus pacrenus 6vipaborasl Crocoo-
HOCTb 3AKDbLEATHL AENECTKU RPU CUALHOM
gerpe. J{as nux norok e03dyza or nawel
8030Yyx00y8KU — RPOCTO ONACHAR HERO20-
da. Pacrenus ne nowumaror, yTo mbi no-
MOzaem Nepenocy nblibybl.

— Y7o xwe nam Oeaars? — cnpocua
koaaeza.— He gbi800uts sce nHosvie sudvi
pactenull, na 3To Yuoyr 200bi.

H 71yt nossuaca usobperareas.

— Hcnoabsyem 3naxomwlii gam dusu-
yeckull 3akon,— ckaszan oun.— Jlenecrru
6Yy0yT OTEPLITBL U 8 CAMbBLIL CUAbHLLI 8e-
Tep, ecau...

HKak BH qymaeTte, 4To NMpejloskui H30-
Operartens?




YYUTECDh U30BPETATbD!

Ucropusa uvenoseyectBa Hauanack c
uzobperenuii. Boiin npugymanst nepesie,
KaMeHHble OpyAMs TPYy[a — U NOABHJICH
Ha 3eMJje roMo canueHc, 4eJIOBEK PasyM-
ubtii... Tpyauo nogcuntath, ckonbko nao-
6petennii cxenano ¢ tex mop. MsoGperarsb
npumioch Bcé, GyKBaAbHO BCE, 4TO HAC
okpyxaer. Mb1, Hanpumep, He aHaem, KTo
M KOraa m3obpen mapyc, 3TO BeJIMKOJenN-
Hoe H300peTeHHe IKMBET THICAYH JieT.
N 6yaer »uth: ecThb NMpoeKTs KOCMUYe-
cKkux Kopabneill ¢ coJHeYHBIMH mapyca-
MH, YJABJMBAOIIMMM [aBJ€HHe CBeTa.
A npeacrasasiete, 4TO mepexkna uszobpe-
TaTtenb, BAepBbie nopHuMasa mapyc?.. Ha-
BepHoe, OB CONHEYHBI W BeTpeHbi
geub. [lopbie Berpa HamosHun rpy6o
CIIeTeHHYI0 NMHOBKY — mapyc, M ILIOT,
B3[pOTHYB, OTOpBaJICA OT Gepera. 3ackpu-
nena, crubasicb, mepBafg B UCTOPUM May-
ta. ConHeunrle GAMKM UAACAIM HA BOJ-
HAX, HO 4YeJlOBEK UX He 3ameuan. BemewHo
CTy4ano cepAie: HeM3BeCTHO, YMACTCA JiH
cHoBa npuctaTh k OGepery, cTpamHo maxe

OTASIHYTHCHA HAa3afl, HO BCE PaBHO — BOT
OH, MOTPACAIOINNA, cyMaclIexlInil, Bean-
Kknii Mmur noGenw! Betep BrnepBhie noBu-
HYeTCA 4eJIOBeKy, NJOT MUYUTCH BHepe,
IMYMHO PacceKas BOJHBI...

C wuszobpeTeHUSAMU — MX CO3JAHUEM,
HCIBITAHUEM, BHEJpEeHUEM — Bcerga CBsi-
3aHBl  3aXBATHIBAWIUE NPHKJIIOYEHHS.
Jdna nobeam Hamg HOBONH TeXHUUYECKOH 3a-
Hayeil HyKHbI TMOKOCTb yMa M OTBara He
MeHblline, YeM MoHanobunuck 1 ApraHbs-
Hy, 4TOOBI MpPeofIoieTh KO3HW KapguHANA
Pumtenve... Brpouem, uszoGperarenbckue
33/IaYN NOpoil OBIBAIOT XMTpee M cHJbHee
BCex KapAuHaioB. XOTHTe MPUKIIOYEHNIT,
COBPEMEHHEIX, YMHBIX, NPHUHOCHIIIMX
noae3y JOKAM, — H3obperaiite!

B Texunueckom TBOpuecTBe BaC MKAYT
yBleKaTejibHble MPUKJIIOYEHNA — UX XBa-
TUT Ha BCcK musub. Ho roroButhea kK
3TUM NPHUKJIOYEHUAM HAAO0 C [IeTCTBA,
yeM paublle, TeM Jyulle, TYyT — KaK B
cinopre. Tak 4To He TepsiiTe BpPEeMEeHH...

Henaw sam ycnexos!



3amMeTKn, He NMoMecTHBLIMECH

Ha noJiax...

H30OBEPETEHHUE. OTKPBITHE

U3zobpeTenne pomuuo o6naanath ue-
THIPbMA KayecTBaMH: OLITh TeXHUYECKHM
peiieHUeM 3ajau, ObITh HOBBIM, CYUIECT-
BEHHO OTJMYAThCA OT YK€ H3BECTHOTO,
HaBaTh nojesHblil 3ddexT.

Hanpumep, HOBBIi MeTOoO ApeccHpoB-
KM >KMBOTHBIX He H300pereHue: TYT HeT
TeXHHYeCcKoro peinenus 3afauun. Ecamn bl
APeJJIOKUTE «KOMIEKTUBHBINH» Belocunes
C 4YeTHIpbMH HAM AATLIO Ce/1IaMH, 3TO
Toske He u3oOperenmne. Takue Bemocune-
Abl He HOBOCTH, OHM OBIIM ele B ApoO-
IMJIOM BeKe.

CoeMHUM MaNAPHYI0 KUCTb ¢ Jona-
toii. Bpoge 6bl uT0-TO nomoe. Ho kucthb
M JIORATa HCAO0Jb3YIOTCA MO-ApPEKHEMY,
HUKAKUX HMHBIX KAa4yecTB COYETaHHe ITHUX
HHCTPYMEHTOB He npuodpeno. A ecau Het
HOBbIX KauecTB, HOBHIX (M HNPHUTOM cCYy-
HIECTBEHHBbIX, 3HAYMTEJILHBIX) OTIAUUUA —
HeT u u3lobperenus.

JlonycTUM Teneph, YTO KTO-TO Mpenyio-
FHMJ HOBBIH ©KYYOK» [JJIA 3JNEKTPHUYECKUX
CYeTUYMKOB. ITO «HOBILECTRO» He Oyner
npu3BaHo u3obpeTeHueM — O1i0 He [KaeT
none3zHoro 3dderra.

Kak BuauTte, mpesie ueM ripejiioxe-
Hue Oyaer npusnano uzobperenueMm, oHO
AOHKHO MPONTH 4YeThipe CYpPOBHIX 3K3a-
mena. [lposepser npennoxeuua Bceeco-
I03HbIl HAYYHO-UCCAENIOBATENbCKUIA MH-
CTUTYT rOCY/IapCTBEHHOM MNATCHTHOW 3K-
cneptusnl. Eseronuo 8 Coserckom Coloze
PETUCTPUPYIOT CBBbIlIE CTa ThicA4 H306pe-
TeHHUIA,

YacTo naobpeteHuss nyTalT ¢ OTKPbI-
tem. U306pecTn MOMXKHO TONBKO TO, 4ero
paubine He O6bino. Hanpumep, nepswiii
caMoJeT — 3T0 u3lohperenune.

OTKpHITE — 3HAYUT OOHAPYHUTH TO,
YTO yKe CyHIeCTBOBAJIO B MPUPOJE, HO He
o610 u3BectHo. Bceemupnoe TtAroTeHue
Helb3sl W306pecTH, ero MOKHO OblIO
TOJNBKO OTKPbITh, OHO CYLECTBOBAJIO BCeT-
na. 3akonnt HeloTona, sakon Oma, pasno-

s#eHre BOABI HA BOJOPOJ W KKCJIOPOX,
KJIETOYHOe cTpoerine pacTeHHi — BCé 3To
OTKPHITHA.

C 1959 ropga B naiueil cTpaHe perucr-
PUPYIOT W HOBble OTKPHITHA. 3a 3TO Bpe-
MA UX GbLIO CAENaHO OKONO TPEXCOT.

A Tenepb nonpoOyiiTe camu onpege-
JAUTh, YTO M3 MEePeYHCIEHHOTO HIMKe GblIo
OTKpPLITHEM, 3 UTO M300peTeHneM:

1. Tokapuwnit cranok. 2. Beinnaska
cranu  u3  uyryHa. 3. Uuepuua Ttea.
4. 3aBUCUMOCTBH KOJNleOaHUil MAATHUKA OT
ero gauubl. 5. MaATHUK uacos.

ITATEHT.
ABTOPCHROE CBUJETEJILCTBO

Iepoit pomana Mapka Tsena «Hukn
Apu [ABOpe Kopoas ApTypa», NonaB M3
XIX Beka B cpefiHeBeKOBhe, mepBbIM Je-
JoM ocHoBbiBaeT 6iopo nateHToB. Bes
3TOr0, TrOBOPUT OH, He Oyaer u3o0pe-
TeHUM.

Jlng cosganusa usobperenusa tpedyer-
cA onpegedeHubiit Tpya. Ytobn nonyuurs
BO3HArpa)KJaeHne 3a 3TOT TPYyA, usodpera-
TeJih IOJKeH OhiTh yRepeH, 4yTo 0e3 pas-
pelleHHUs HHKTO He BOCMOJNb3YETCA €ro
nzobperennem. llpaso kak yrogno pacno-
psyKaTheA HM3obpeTenHeM — B ITOM M 3a-
KJIloYaeTcA cylHOCTh natenta. B kanura-
AUCTUYECKMX CTPAHAX HATEHTH CTAHOBAT-
cA Cpe/ICTBOM MOJyueHUs RpUOLLIN.

B CCCP u ppyrux conmanucTndecknx
cTpaHax M3aoGperaTead moAydyalT He Ra-
TCHTH, & aBTOpPCKHUe cBumetenabctBa. [lo-
JOOHO MATEHTY, aBTOPCKOE CBUIETENbCTBO
yIOCTOBEpAET, UTO NMpe/AJ0KeHHe NpU3Ha-
HO H300peTeHUEM, M YKA3bIBAET, KTO W
Korga caenan 3to usoGperenne. Ho as-
TOPCKOE CBUAETEJbCTBO — B OTAHYHE OT
naTeHTa — mepefaeT MPaBO HA UCAOJNb30-
Banue H300peTeHUA rocymapctBy. A ro-
CyXApCTBO rapaHTHUpyeT H300peTarenio
BO3HATPAMICHME.
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3AABHKA. OITUCAHUE N ®OPMYVYIJIA
N30BPETEHUA

Utobb HOBOe TexHHuECKOe pelleHue
3ajaud OblI0 npu3HaHO u3o0peTeHneM,
nofialoT 3asaBKy Bo Bcecotoaubiii mayuso-
nCCie/10BaTeNIbCKMiA HHCTHUTYT rocyaaper-
BeHHOH MAaTEeHTHON 3KcnepTH3bl. 3adABKa
COCTOMT M3 ONMMCAaHuA n3obpeTeHus, uep-
Texkeil n 3asasiaennd. Unorga B Hee BKIW0O-
4alOT TakKe JOKYMEHTbl 06 HCIBITaHHU
n300peTeHNss M OT3BIBH  CNEUMATUCTOB.

B onucanun nzobpereHus ykasniBaioT
Ha3BaHune u3obpeTeHusa n obaacTb TeXHM-
KH, K KOTOPO# OHO OTHOCHTCA. 3aTeM me-
PeuMCIASIOT U3BECTHLIE paHee pellleHHA U
BX HeJOCTATKU. A yK mocje 3TOro usja-
raioT uesib uzobperenus u mogpoGHO pac-
KPHBAKOT €ro CYNIHOCTh H MpeuMyInecT-
Ba. 3akaHuuBaeTcA onucanue GopMynon
naobperennsa. Yame Bcero 3to oana dpa-
3a, pasjejeHHasg Ha J[Be 4YacTH CJOBOM
«otanvawomuiica». To, uro cront g0 aro-
ro CJIOBA, YKa3blBaeT HA paHee M3BECTHOe
TeXHMYECKOEe pellleHHe, a mnocje ITOre
CJI0OBa — HA UeJib U CYHHOCTb u3obpere-
wuAa. Haupumep: «Cnocob yniaorHenus
OeToHa AelicTBUEM MeXaHUYECKUX KoJieba-
HUH, OTIMYAINUACA TeM, UYTO ¢ UeJIbIo
CHIKeHUS 1LIyMa HCIOJb3YIOT HeCbl-
wuMble  UHEPPa3BYKOBbIEe  KoJieDaHuUs».
Ynaornenne Gerona ¢ noMoiuplo Koje6a-
HUR ObLJIO M3BECTHO [JaBHO, 06 3TOM cKa-

3aHO [0 caoBa «oranvalommiica». Hosna-
Ha u3obpereHus — B puMeHeHuu uHdpa-
3ByKoBbiX Kosebanuit. Wudpassyk —
MeHblue ABAAIATH KojeDaHuil B CEKYHAY.
Yenoseyeckoe yxo mpocTo He BOCNPHHU-
MaeT Takue KojebaHuA; GeTOH YMJIOTHA-
ercs, a wyma Het. B atom cMmbicn n3obpe-
TeHMHA.

IIPABA U3OBPETATEJIA

B npesuerpeweckom ropoge Cubapuce
CYINEeCTBOBAJ 33aKOH, OXpaHsABIUMI npasa
TeX, KTO MpuAyMaJ HoBoe (B BKycHoe!)
6010 HUKTO, KpoMe u300peratensi, He
MMeJl npaBa B TeueHUe Trofa TrOTOBUTH
U 1pPOAABAaTh 3TO GJAI0J0...

Illnu Bexka, u npapa u3aoOperaresen
nocrenenno pacwiupuiucsk. OcobeHrno Be-
aukn onu B Hawei crpane. Coserckuit
3aKOH rapaHTHpyeT M306peTaTenlo Mmpaso
Ha BoasHarpaaeHue. MaoGperarenb Mo-
»eT JaTh M3oGperennio csoe uma. Uso-
OpetaTeib MMeeT MPaBO NPUHATHL y4acTue
Bo BHeJgpeHnu unazobperenus. Haunbonee
OTJIMYUBIIKECA H300peTaTesin MOJYUYalOT
3BaHue «3acayKeHHHd wu3obperaTenby.

IMouru B kKamaom napuibowe BJIHX
Bbl YBUAMTE 1OpTpeTH u3obperatenei.
HoBrle Mamuubl 1 HOBHE JieKapcTBa, HO-
Bhie TKaHd W HOBbIe COPTA pacTeHRd —
BO BCe 3TO BJOKeH Tpyj usobpertateneil.




B KAPTOTEKY M30BPETATEJ

CocraBasiite kaprorexy!

Hiwons Bepu He matentoBan u3obpe-
TE€HUs, OH UX MPOCTO ONMUCHIBAJ B CBOHX
pomanax. Ho uTo6m npugyMeiBaTh Texum-
yecKMe M HaydYHhle HoBulecTBa, Hioab
Bepn Bcoo H3HDL — ¢ IOHOCTH — caeJua
33 HOBMHKaMM HAayKM M TEXHHKH, [ejaj
BBIUCKHM M3 KHHUT, 'YpPHaJo0B, raser. Buo-
rpadbl  yTBep:KAAIOT, 4YTO B KapToOTeKe
BeJMKOro nucatenst Hakomuaoch 20 Thi-
cAY KapTOueK C BBIMHUCKAMH IO TEeXHMKE,
reorpaguu, pu3uKe, aCTPOHOMHH. ..

Muorue coBpeMenHble u3obGperaren
peryasipHo TIONIOJHSIIOT CBOM JIMYHbIE Kap-
totekn. OcHOBY TaKMX KaproTeK OGBLIYHO
COCTaBAAIOT CBeeHHMA IO H306peTarens-
CKOMY NpHUMeHEeHHI0 (hU3NUECKHUX, XMMH-
YecKMX M reomeTpuueckux 3PEeKTos.
Onucanus CUABHBIX IIPHEMOB M BCAKHX
nzobperatesibckux xurpocrteit. Nudopma-
IMsl O HOBBIX BeLIECTBAaX M HOBBIX Mare-
puaanax. CnoBoM, Bce To, YTO MONeT NpPH-
TOMTBCA TPU penieHHMH 3agad.

Kaproreka mnocreneHHo nonojHsercs
M C KAKOro-TO BpeMeHM HAYMHAET MOMO-
ratb NOpuW mnoucke Hosbix upeili. Muoraa
crapasi M, Kaszajnochb Obl, 3a0bITasg KapTouy-
Ka Mo3BOJIAeT cpa3y peuInTh TPYJHYIO 3a-

aavy.
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EcTs B Moell KapToTeKe JNHMCTOK ¢
BLIMUCKOW W3 KHUTH, KOTOPOH MCNOJHM-
jgock posHo cto jer. HassiBaercAa KHura
TaK:

YYNECA CBETA
Hayka
Ha NoJb3y M GOraTcTBO 4€OBeKa.
TpH TOMa CO MHOECTBOM PHCYHKOB.
CocTtaBiaeno
Nlaunnosuuem n Hycrapesckum
nox pepakumein A. Cnasckoro.
Mocksa
Ckaan napaumsa
y kuuroroprosua C. U. Jleyxuna.
1886 roa.

Bor BrImUCKA M3 3TOH KHHUrHM:

«§ 89. MruoBenHoe pacnycKkaHue UBeT-
Ka MmoJ BIMSIHUEM 3JIeKTPHUeCTBa.

@okycHuk GepeT HeJaBHO Cpe3aHHBIH
OyTOH KaKoro-HMOGygb uBeTKa, MO mpe-
MMYIECTBY PO3bl WM KaMeJMH, BETOYKA
KOTOpPOro Ha TOM MecTe, Tleé OH Cpe3aH,
3ajlenjieHa BOCKOM, M TMOKAa3blBaeT ero
TIpefiBAPUTEJBHO 3PUTENAAM JIA TOTO, YTO-
Obl foKa3aTb MM, YTO B OyTOHEe HeT HU-
KaKMX mpucnocobneHnit 1 BooGine Huuero
MCKYCCTBEHHOTO,

3aTeM OH cCHMMaeT BOCK, BTHIKaeT Be-



TOMKY Ha JUIMHHYIO TIPOBOJIOKY W BCTaB-
JifleT ee B CBOIO ouepejib B CTOA, TOBOpA,
UTO OH [eJaeT 3To AAs TOTO, 4TOGH Bece
MOTJIM BH/IE€Th, YTO HET MNOJMEHbI.

ITocne 3toro ou nenaeT 3Hak cBoeMy
HOMOUIHUKY, KOTOpHIl coeuHAer OaTa-
pel ¢ NMPOBOAOM, ¥ TaKMM 00pa3oM TOK
MIeKTpUYeCTBA [OCTHraeT W TNpPOHMKaeT
B OYyTOH, a NMOA BJIUSAHHEM 3TON BENHKOI
CUIIBI, HA Ta3ax y apuTencii 6yToH Hauu-
HaeT noaHerb M OBICTPO pacmyckKaercsd,
npeBpailiasgch B POCKOHIHBIA 11BETOK...»

Cro net Waszaj 3To GLLIO MOYTH HeEBe-
posaTHbiM ¢oKycoM, a Temepb Ha ypoKax
(du3uKkM B cembMOM Knacce NPOXOJAT:
OJITHONMEeHHbBIe  3apAb  OTTANKUBAIOTCA,
pazHouMeHnbie — uputAarusawtcea.  Po-
KYCHMK 3apsaMJ JICIeCTKH 1BeTKA OHO-
NMEHHDLIMM 3apAfaMK — BOT W BcH XHT-
pPOCTh.

®okyc npoct, HO BeAL OH pelllaeT 3a-
naunm 76 u 78. Bonocel MexoBo#t 1UKYpKH
«CTAHYT ABIGOM», €CNIN 3APAIUTD HX OHO-
MMeHHBIMM 3apAfaMu (aBTOpCKOe cBumje-
testbeTBo Ne 563 437). JlenecTku upetka,
3apsKeHHble OJTHONMEHHO, OCTAITCH pac-
KPBITBIMK  Jla’Ke FIpH CHIBHOM BeTpe
(aBTOpckoe cBujeTenncTBo Ne 755 247).
Bnoaune cospemenHble usoGpeteuns, cue-
JlanHble N0  CTApUHHOW  NOJICKa3Ke,
A CKOJBKO TaKNMX H300pEeTEHHH MOMHO
cnenats! Ilocmorpute crateio «[lpurs-
TMBAIOTCA — OTTAJIKUBAIOTCH» B MYypHaje
«Texuuka n nayka», 1981, Ne 7.

Uzobperaresis ciiymaer «nylibe»

Kak na xoay onpejleniuTh, ectb Ju
TpeiMHA B NOJUIMNIAKE? Y «30POBOTOY
NOAHIMNHUKA OJiHa 4acToTa KoJgebanui
(ee MO¥KIIO H3MepHUTHL 3apaiice), a y
«BoaBHOr0» — Jpyrasi, Befb TPeHUHA Jle-
JUT NOJAUIMNHUK HA /IBe 4YaCTH, MeHsSeTcH
TAHHA M, CJAEAOBATeJibIIO, 4acTOTA KoJjie-
Hanmil.

3a nocneaHre roAbl BHITAHO MHOTO
ABTOPCKNX CBUAETCJIBCTB fla Mo00HBIC
nzobperenna. Panbme, nanpuMep, npu

MOJUPOBKEe MCTANJHYECKUX JIEHT TNpPHUXO-
JIN0CHL  4acTO OCTAaHaBJAUBATL IIpoIlece,
YTOObI HIMCPUATH TOJHMHY JICHTHI. A Te-

nepbL ee uaMepsioT, He npepsiBad padboTy:
JIGHTY, HAXOASAILYIOCA B pPacTBOpe KHUCHO-
Thl, 3aCTaBAAT KoneGaTbCA U TO 4YaCTO-
Te KonebaHuil cygsaT o0 ee ToNIMHE.

Bpaur u3amepsdaioT nynbc uyelioBeKa —
3TO0 caMblil NpocToil cnocod ysHaTh O co-
cToaHun oprannama. Yactrora kKoneba-
HUiA — HEUYTO BPOJE [YJIbCA: OHA TOBOPHUT
0 COCTOAIHMM [ieTalleil, N3 KOTOpbIX CO-
Opanbl MamMHbl U Mexanusmsl. Hamenn-
Jachb JAMHA, JpYyroit ctajla Macca, MHaue
JIABUT HA jIeTalib BHEINHAA cpejla — cpa3y
MEHAETCH 4arTOTa KoJeDaHuil,

Maox ToT MOKTOp, KOTOpHI He 3HAET
o nyasce. HUsoGperateltio Towe HeoHXo-
AMMO TBEpPAO HOMHHTb, YTO Yy KaK/10¥
«HKeNe3KH» ecTb «HYJNbC», OYEHL TOYHO
CHTHANIRINPYIOINH O ee COCTOAHMMU.

A Tenepb mnpocras 3amaua. B rpyur
BOMTH cBan. Hak mpoBeputh, J0cTaTOHUO
JIN KPeNKO MUX JIepMUT TrpynT?

IHapuxu, Boga n danrasusn

Bo mMHorux ctpanax mymanm Haj Tem,
KaK yMeHBbilIUTh notepn HedTH U3 pesep-
ByapoB. Jletom peaepsyapbl cHibHO Ha-
rpeBaloTcs, U MHOTO HedTH yleTy4yuBaeT-
ca. Hasanoch 6bl, HETPYAHO NPHUKPLITH
MacCJAAHUCTYIO HHUJIKOCTD niaByuei
«kphmnikoity. Takoit «monnmamox» onyc-
Kajcs Obl Mo Mepe MOHWMKEHUA YpPOBHA
tHedru. Ho BoT Gesta: crenku y pesepya-
pa HepoBHKE, MEIKAY «KPBIIUKOA»
CTEHKaMM ocTaeTcsl fledb, HedTh Hcna-
psierca. CTaam upuayMbIBaTh «KpPbIUIKU»
¢ TUOKMMH, «MPUTUPAIOIEMUCHY Kpasi-
mu. [Hoayunaoces crokuno n pgoporo. Tex-
HUYeCKOe NPOTUBOpEUYHe: yMeHbllas MNo-
Tepu HedTH, yeaoKHselL o0bopynoBaHue.
U BoT noasuiock o4eHs npocToe Npemio-
WMEeHNe: 3achiaTh B pe3epByap Medkue
NIApUKN — llafogobue  TeX, KOTOPBIMHU
MUTPalOT B HACTONILHbIH TCHHHUC, TOJBKO
ayth noMennme. Illapukn uagekuo 3sa-
KpOIOT NOBepXHocTh npu nwboil dopme
cTeHok peaepsyapa. He mnpaega aw,
ocTpoyMHoe u3oGperenne? MactepeTio
nzobpetaTesii MpOSBASETCA B TOM, 4TO
CNOHAA 3a7la4ya peulaeTcA OYeHb Mpoc-
THIMM CPECTBAMH.
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A Tenepb npeacrasbre cebe 1ex, B Ko-
TOpPOM HA MeTAaJJIMYecKue HU3[leIud HAHO-
CAT CcJIOM HUKens ujm xpoma. Bmecro
CTAaHKOB — BaHHbI, B HUX OMYCKAIOT H3[e-
ausa. A B BaHHaxX — pacTBOpPHI BpE/HBIX
A yenopeka coneit. Kak omre? Cpenate
kpelmikn? Ho Bce Bpemsa npuxogutcs
ONYyCKaTh B BAHHBI M3JeJMA M M3BJEKATHb
rOTOBYI0 MPOAYKUUIO, KPHIUIKH IOMea-
1ot pabore. CHoBa mnpoTuBopeuue, OveHb
oxoxee Ha TO, YTO OBINO B mpeabAy e
3afaYe. A OAMHAKOBBIE [IPOTHBOPEYHA
oguHakoBo ycrpaHsiiorcsi. HasepHoe, BH
yKe [0rafiajiuich. HYKHO IMOKpPHITH [0-
BEPXHOCThH BaHHH cJjioem mapukon. Ta-
Kafd «KPBILKa» 3aepPUT OpHIarH KHCcno-
Thl, HO He OyjieT memartb pabore.

HepgasHo Ha ogHoM 3aBojle mOHApo0M-
JIOCh PAacKPOMTH TOJCTHI CTAaJLHON JHCT.
[Ipn kpoiixe ancT nmpuxogunoch ABUraTh,
noBopauuMBath. A Kak 3TO clenaTh, ecjau
aucT BecuT Gojiee MONyTOpa TOHH M HMMe-
eT B JJIUHY OKkoJio mectu mMerpos? U cHo-
BA BBHIDYYMJHM njaBawigue wapuxu. Benk
KOKAbIA MAPHK MOMKET HeCTH KaKoH-To
rpys. lllapukos Mox<HO B3ATH MHOrO, Ja
M CaMM LIAPUKHM MOTYT OHITH KPYIHBIMH,
3HAUMT, rpy3 OHM BHIAEPKAT CONMAHBIN.
Tak Bo3HUKJIA MIeA NOMIABKOBOI'O KOH-
peifepa. Ilopaxaer mpocrora aroro KoH-
peitepa. [lo noTky teder Boma, a cBepxy
MJBIBYT MOJIKEe METAJJIMUeCKUe [aphbl, He-
cyuie rpys, BOT U BCE.

Memox -+ Bo3nyx

Kax nepesearu no jxkeneanoit mopore
Xpynkue cTexkasiHHble npudopn? Jler pma-
AlaTE Hazaj uzolperaTeNu NPeANoKuUIM
MCMOBL30BATh [JIA 3TOTO rUOKME NJacT-
MAcCOBbIe MEWIKHW: B MEUIKM HAKAYMBAIOT
BO3/IYyX, W OHU IJIOTHO U MATKO 3aHUMa-
0T rpy3. «Mewiok-Bo3nyx» — MexaHuaMm
o4eHb mnpocToid M ypobHmii. He yausm-
TeJbHO, YTO U300peTaTeJu CTAJH mpUMe-
HATh €ro MmpHM peumieHHH pa3TUYHBIX 3a-
a4, B KOTOpbIX TpefoBajioch OJUH mpea-
MeT NJOTHO mpuKaTthk K apyromy. HyxHo,
HanmpMMep, 3akaTh XPYNKHH npeamer
Npy pacnujoBKe — UCIOJNBb3YETCHA «BO3-

AYUIHBLIA Memiok» (aBTOPCKOe CBMJETENb-
crBo Ne 409 875). llorpebosanock njaoTHo

IIPH3KATh OJHY NJIACTHHY MOLLHOTO JJIEeKT-
ponepexaloyarelss K  Jpyroii — cHopa
«BO3AYWIHHHA Memok» (matent CIIA
Ne 3305652). Hamo npuskate MaruMTHYIO
JeHTYy K pOJHKY MarHuropoHa — onaTh
«BO3AYLIHBIA Melwiok» (ABTOPCKOEe CBHje-
Teabcteo Ne 268 691). Mame Tskennie
TUNICOBBIE MOBA3KH, HAKJAABIBaeMble MpH
nepenoMax, H3aobperaTeld nNpepIOHKUIH
3aMEHUTb  «BO3AYLIHBIMH  MEIIKAMU»...

A MOXKHO N yCOBepIIeHCTBOBATL caM
«BO3YUWIHBIA MeloK» ?

Bet 3HaeTe oueHb CHIBLHEIE npuewm:
B BelleCTBO J00aBARIOT KeNe3ubld nopo-
WOK M [Ae#CTBYIOT Ha BeUIeCTBO MArHHU-



TOM HIM 3aexTpomarHutoM. W BOT He-
MAaBHO MOABHJOCH HOBOoe H300pereHne
(aBropckoe cBuaerenbctBo Ne 534 551):
RHYTPh «BO3AYIIHOTNO MENIKA» HACHLIMAJIH
KeNe3HbIH MOPOLIOK, a8 CHapy»XH Ha mo-
PONIOK CTANM [1eHCTBOBATH 3JEKTPOMArHH-
toM. «Boanynineiii Meniok» npuobGpen Ho-
BOE CBOMCTBO — MOABMIACH BO3MOMKHOCTB
Nerko MeHATb CHUIY NPHKaTHA MeliKa K
neranu. [loka «omarHu4eHHBIH MeliOK»
npesioeH A NpHKATHA faeraneil mpu
wandosanuu. Ho HerpyaHo npeackasarts,
4TO MOCTEeNneHHO H3o06peraTeqn «OMarHu-
TAT» M MHOrMMe [ApyrHe «BO3JYLUHBbIE
MEHTKH» .

HsobGpereno npupopnoii

HKakoii pomixHa 6bITh MaluHMHA, mepe-
asuralowanca noa semjei? IToT BOmpoc
6n1 3apaH  uurarenam «IIuonepckoit
npasasi». Bor Tunuunelit oreer: «Bepem
TPaKTOp, Brepeau YCTaHABIMBAEeM JIONa-
Thl, paspesaiomwue rpyHT». Urobn mpo-
JIBUHYTBCA BHepen XoTA Obl Ha MeTp, Ta-
KO MalinHe MPHIETCA «MepeionaTHThy
OYEeHb MHOrO 3€eMJIM: TPaKTOp CJIHLIKOM
IIUPOK M BBICOK, OH He mpHcnocobieH
NI BMMKEHHUS B Y3KOM MpOCTpPaHCTBe.
Mawmnnb, npeaHasHadeHHble LIS paboTh
B OJIHUX YCJIOBUAX, HeJb3f TMepeHOCHTh

B Apyrde ycnoBus. Bbuim npoexte noj-
3eMOXOJI0B ¢ KpBUIBAMH. A 3ayeM mnoj-
3eMOXONY KpbLIbA?..

Bo Bcex npoekrax moazemoxop oTépa-
¢biBaJ TCPYHT Hasaa. A KpoT — KMBas
nHoji3eMHas MaumidHa — paGoraer MHaue,
oH ocraBisierT 3a coboil mycToil TyHHeI:b,

Mo KOTOpPOMY Jerko BepHyThcA. Jler apa-
auath Hasan umaxenep Aaexcanap Tpebe-
JieB 3aJyMaJl MOCTPOMThL MOA3eMOX0] M
NpoBeJl MHTEepecHble ONLITH ¢ KPOTaMmH.
B amuk ¢ yrpam6osannon semneit Tpe-
OeneB 3amyckall KpoTa M mNpocBeuMBal
AIMK peHTreHoBckuMu nyyamu. Oxasa-
JIOCh, 4TO KPOT BC€ BpeMs BepTHT rojio-
BOif, BAABJIUBAA FPYHT B CTEHKH TYHHEJIA,
Heckonbko ner Hazaa rpynna cOBEeTCKHX
nzobperaTesiell MOJy4njia ABTOPCKOE CBH-
NeTeJIbCTBO HAa «HCKYCCTBEHHOrO KpOTa».
B nepejHell 4acTHM MaBIMHBI PAcHONOKEH
peyumiMii xoHyc. OH He TOJIBKO peer
rpyHT, HO U, MOAO6HO rojioBe KpoTa, pac-

KauMBaeTcA, BAABANBAS 4YacTUIB! 3eMJIH
B CTEHKH TYHHeJA.
Kax suagure, wu3obperarenio Haa0

3HaTh He TOJbKO TexHuKy. Xopounii
n3obperaTens JofixeH pasbupatecas U B
6MoNiOTMH, 3HATH TO, UYTO Y¥Ke CO3[aHO
NpUPOJIOH.

OdoiiTn Apxumena

Korpa Cama H{pau-Ilymxkun npunies
B Dakuucknit oOuiecTBeHHBIH HMHCTUTYT
n306peTaTeNIbCKOr0 TBOPYECTBA, MNpUEM-
Haf KOMMCCHA, MPU3HATHLCA, PacTepsach.
CMoOKeT M CEeMHKJIACCHUK 3aHHUMATBLCA
BMECTe ¢ KaHAHUJATaAMH Hayk, UHKeHepa-
MH, CTYAeHTAMHU-CTaplieKypCcHUKaAMu?

Jlsa ropa sanmmancsa Cania, ocBauBau
npueMbl M306peTaTesbCKOTO TBOPYECTBA,
pewian 3aaauyM, yuMJicA OPHEHTHPOBATHCH
B natentHoit undopmaunn. U cam ornpa-
Bui B MUHCTMTYT rocyjaapcTBeHHOW na-
TEHTHOH 3KCMEpPTU3Bl 3aABKY Ha HOBOE
pewieHUe TexHU4Yeckoil 3apaun. Bcekope
npuites orser: npeajoxenue Camu npu-
3HAHO u306peTeHNEeM.

ITpencrasbre cebe nonnaBoxk B pesep-
Byape c¢ sonoi. Ilonnasok mojjiepxkuBaer
ogHy u3 yacreit cranxka. [lo 3akony Ap-
XuMe[a, MNOAIePKNBAIOIAA CHJIA pPAaBHA
BECY BOAbI, BHTECHEHHOH MOIJABKOM,
A ecnam HaNO YBeNUYHUTH MOAJAEPHKHUBAIO-
uryio cuany B 10—12 pas? Cpenarts nonna-
BOK KpymHee Henan3f, HeT Mecta. 3ame-
HUTE BOY Gojiee TAMKENOH KUAKOCTHIO?
JTo aoporo, M MONJEPHKUBAIOIIAR CHUNA
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YBEAMUMTCS BCEr0 B TpHU-4YeThIpe pa3a.
HyxHo kak-To obGoiiTH 3akom Apxumena.
A BoT Kak?..

Unea uaobperenust Camu saknwyaer-
cfl BOT B 4eM: B BOAY HACHINAIOT MeJbyaii-
IIMi MOPOLIOK Kejie3a M AeHCTBYIOT Ha
006pa30BaBUIYIOCA B3BeChb MAarHUTHBIM M[O-
JeM. YIeabHH BeC BOAB MOMKHO IIpH
arom moBeicuTh B 10—12 pas.

Ha ocnoBe cBoero uzobperenus Cauia
3aIMTUA JUNJAOMHYIO paboTy B MHCTUTY-
Te H3o6peTaTenncKoro teopuectsa. Exm-
HOLYIIHASI OLleHKA KOMHCCHM: 3aJa4a pe-
LIeHAa OTANYHO!

A conHue NaCKaeT Kpbijibd...

Ectes un3o6perenns, cyanba koTophix
YAUBUTEJILHO HANOMUHAET PACCKA3aHHYIO
AHJepceHOM MCTOPHIO raJKoro yTeHKa.
Ux Toxme KAWIOT, TONKAIOT, OCHINAIOT Ha-
CMelIKaMH...

Mepsnii mapoxoa, mepenasiBILUi AT-
JaHTH4YeCKUHd okeaH, OGoiblyl uacTh
nyTH mpourea... nog mapycamu. Ha nmapo-
xolle He ObLIO HH MACCAMKMPOB, HU Tpy-
3a. Bce TpioMn GelIM 3a6MTH yriem —
U Bce-TaKH TOMJHBA He XBaTujo. [azerw
nucann: «Ilapoxoguwie pelickt uepes
okeaH — Geccmuicauna. Hopabas Bo3ur
TOJNBO AJA caMmoro ceba!»

IepBuii nelnecoc (oH GBI MOCTpOEH
B 1901 roay) eapa ymewasica B moBo3Ke,
KOTOpYI0O ¢ TPYAOM TAHYJIU [ABe [I0MKHe
Jouwaau. ITo coopy:KeHHe MOIBEIKAI0 K
aomy, paboume pasMaTHIBAJIM LIJIAHT, NPo-
TATHBAJM €ro B KOMHATY, 3alyCKaJlH JBH-
ratead — U 4ucTka HaunmHagack. Cpasy
e cobupajach Tonma: Hag rpoxouymieit
MAlIMHOH cMefNNch, B Hee KHIAJNU KaM-
HAMU. .

IepBrie kapmaHHHe uyachl 6GuulM Ha-
CTOJBKO THKEJBIMH, YTO UX HeNb3fl GO
HOCHUThL B KapMaHe. Baagenbun! yacro Ha-
HHMAJH CAYT, KOTOpHle HecJAd 3a HUMH
yachl. To-To GBIO HacCMelllekK...

JHepruu mepBOro COJHEYHOro JBHra-
Tels ejie-elieé XBATajno, 4TOOH MPHBOLUTH
B peiictBue MaseHbkuil THnOrpadckmii
cTaHoK, neuataBumii rasery «Connue».
B macmypHeie gHM rasera He BHLIXOAMJA,

3TO CJHYMKHMJIO IMOBOAOM /ISl GecHHUCTeHHBIX
Kapukatyp u Hacmeiwek... Ho pa3sse nnesn
MCHO/IL30BAHUA COJIHEYHOH 3Hepruu Onlna
owuGounoii? B Hamu AHM coJHeuHbie
3JeMeHTH paGoTalT HAa CHYTHMUKAX H KOC-
MHYECKHX Kopabasx, MaloT cBeT MasgKaM.
Ka4yalT HacocH B MNYCTHIHAX.

HoBrle mMamuan Hamo ouenupaTth He
N0 X HEeKa3uCTOMY BHEUIHEMYy BHAY, a [0
cune 3anoeHHbIx B Hux upaeir. [lpuxo-
IUT JeHb, KOrja TajKH#d YTEHOK CTaHo-
BUTCA GenocHexxkumM nebenem. U, kak ro-
BOpuUa AHjepceH, cTapbie Jebean cKiao-
HSAIOT nepef HUM roJioBy, a COJHUe Jac-
KaeT ero KpbulbA.

Kopa6ab B Turposoii mrype

Uzobperarear I H. Cyrarun mpen-
JIOYKUJI OOTATUBATH KOPAaOAM MCKYCCTBEH-
HBIM MEXOM — 3T0 [JO/HKHO YMEHLIIUTH
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Tpeune Kopabns o Boxy m Boazjnyx. Ilpen-
cTaBnTe cebe MOPT ¢ TAKMMHM Kopabasamm.
[TopTAanyThHe NaitHepsl B MCKYCCTBEHNHBIX
renapaoBeIX MexaX, CKODOCTHBIe Karepa
B CHHTETHYECKHX THrpOBBIX M 6apcoBhIX
IIKypaXx, TAMKeJible TaHKephl, OOTAHYyTHIE
Me/IBeKbUM MeXOM, CTpOHHBIE AXTH B
ropHocTaeBbix wmy6xkax... A noka ecTb
CMBICA MOAYyMaTh O [pHMeHeHHHM 3TOi
uaeu B MOJeNM3Me M CHOPTUBHOH Tex-
HUKe.

Oxean poia:keH ObiTh YMCTBHIM

Bo Bpema nanapauna Ha «Pa-1» n
«Pa-2» Typ Xeitepman O6bin  nopaen
TeéM, KaK CHJBHO 3arpA3HeH ATJaHTHYe-
ckuii okean. [lopoii HedTAHBIe nsATHa
NpPOCTHUPATUCH OT FOPU3OHTA JI0 TOPHU3OH-
ta. B okeaHml m MopAa nomagaer OKoJIO
OJTHOTO MPONEHTA nepeBo3uMoil HedTn —
ATO MMIAMOHBI TOHH... WM3oGperarenn
YCHJIEHHO HILYT cnocobb 60peOBI ¢ 3THM
Buniom 3arpsasHenusa. HedrAnwle naATHA
NLITAIOTCA CHHUraTh, coOMPAIOT OrPOMHBI-
MM [JacTMAacCOBBIMH «rybkamun». Opun
13 Haunbonee HHTEpPeCcHHIX CMOCONOB 3a-
KJlo4aeTcsi B TOM, 4T0 HedTAHbLIE NATHA
MOCHIIAIT MArHUTHBIM nopomkoMm. lloay-
yaercA cMech, 061aAAaINAA MATHUTHBLIMHU
csoiictBamu. C nomMoubsi0 dJEKTPOMarHu-
Ta TAKyl cMech MOKHO cobpaTh ¢ mo-
BePXHOCTH M nOgHATL B Gaku cyana-
HedTeNOBY ILKH.

Ho paamepsl TaHKepoB yBeJlH4YMBAIOT-
ca. HenaBHo notepmen aBapuio TaHKep
BMECTMMOCTBIO B [OJMUJJINOHA TOHH.

K cuacTteio, 310 0BT MOpOMHUI peiic.

A ecau GBI pasnnNOCh MOJMUNIHOHA TOHH
HepTu? Hak cobpath rurautckoe HedTs-
Hoe o3epo? Tloka HeTr xopoulero peueHuA
aToil 3agaun. Wzo6peraTenn mpogomKaior
HONCKH.

Cka3ska — JI03Kb, §a B HEeH HaMeK...

Ha nepssbiii B3rAs McTOpuM, paccka-
3aHHBble KanutaHoM BpyHrenem, cosep-
menHo HepepoaTHu. Ho ecnu Baymarbcs
B HMX, TO OKAMXETCA, UTO MOUTH BCe OHM
coj/ilepyKaT 3epHa HHTepecHBIX H306peTa-
Teanckux uaei. Hak u Boimymkn GapoHa
Mwonxraysena. Hemano wusobperarens-

cKknx umedr u B KHurax o [yanusepe,
Anuce, Masenbkom [Tpunue. Ilucarenu

NpUIYyMBbIBAIOT HeoObIYHbIe, Mopoi Ge3BbI-
XOJHbIE MOJIOMKEHUSA, a MOTOM 3aCTaBJA-
IOT CBOMX TepoeB KaK-TO «BBIKPYYHMBATh-
cA». U nonyuaercs, 4T0 cMellHbie KHUIH
He TOJABKO CMeIaT, HO M Y4aT MBICJAUTD,
NOACKA3bIBAIOT, KAK CIPABUTBLCA C HEOMHU-
JAHHBIMHU 33/TaYaMu.

[Tomuure, yro npousounio ¢ Bpynre-
nem B Hanage? HyxHo OGbino Ha Haprax
nepe6patbcA Ha Anscky, u 3kunax «be-
Abl» npuoGpen oneHs U cobary. U Bapyr
BBISICHUJIOCH, 4TO OJeHb — BOBCE He
oneHb, a... kopoBa. Cobaka TOme OKasza-
Jace He cobakoii, a BonyoHkom. BpyH-
rejib, OHAKO, HalleJl OCTPOYMHBIH BbIXOJ
M3 MOJIOYKEHUs: BOMYOHKA 3IANPArAM Mo-
3a/iM KOPOBHI, M OHA, MCIYraBHIMCH, 10-
MYajach ¢ OrpoMHON ckopocTthio... IIpu-
MEpHO TO e mponsouuio U ¢ GapoHom
MionxrayseHoM, Korja ero mnpecjieaoBa
JeB, a BHepedN mnoJKUIAJ KpPOKOIWI.
MiouxrayseH yXUTpUACA  COBMECTUTb,



CJIOKHUTH [IBA
YHUYTOKUIHUCE...

«MHMHYC3», U OHU B3AHMHO
B Teopun wu3zobpera-

TeJLCTBA 3TOT NpPHEM 3BYYHT TaK: Bpef-
HbBI (PAKTOp HAA0 CJHOKUTE € [PYrdM
BpeaHHIM (haKTOpPOM, 4TOGH cymMMma Oblna
paBHa HYJIO.

TaKou
Bpaun gonro Mckanau cnoco® BbIBeeHHA
poaumuix nATeH. IlbiTanuch BceBO3MOMK-

MoxHo mnpuBecTH npumep.

HBIMM  cpeAcTBamMH  yO6paTh  KpacHbIi
uBeT, HHYEro He moJy4vanock. A MOTOM
Hamau pemenue «no Bpyuremo u Monx-
rayseHy»: MOJ KOY CTajJH BBOIUTb 3e-
Jenyo kKpacky. Cama mno cebe Kpacka
aajga 6l Apkoe senenoe narHo. Ho npm
CJA0KEHNUH C KPAacHbIM TMHUIMEHTOM PpOJM-
MOro mnATHA ¢3ejieHoe» M  «KpacHoe»
B3aHMHO HelTpaJu3yloTCsa, CTAaHOBATCA
He3aMeTHBIMH...

Oaun 3a aBoMx

Xopoulero  u3obperartens MOKHO
Y3HaTh «IO MNOYEePKY» — MO XapakKTep-
HBIM OCOGEHHOCTAM TOro, 4TO M KaK OH
npuaymsisaer. EcTh Takoil «nouepk» u
y xanutada Bpyurena. BoabuinHcTBo BbI-
AymMok BpyHrens ocHoBaHO Ha TOM, 4TO
KaKOi-TO mnpegMer HAYMHAET HrpaTh He-
o6eiyHy0 nasa Hero poab. CnacarenabHblil
Kpyr ¢ «beabl» cTaHOBMTCA XOMYTOM,
meanbie 6ykBm «b-e-m-a» npespamanTca
B TNOJKOBH, OrHETYLINTENb HCMOJb3yeTcA
1A 6ops6bl ¢ yaaBom, U maxe OesKH 3a-
MEHAIOT ABUraTelh...

3acTaBUTHL OOUH OpPEAMET BHINOJHHTH
IBOiHYI0 paGoTy — cuJBHLIH H300peTa-
TeALCKUIl mpueMm, NpUMEHAETCA OH oYelh
wupoko. Horga mpoextupoBanm kocMmu-
yecKkyw crasuuiw «Benepa-12», B camuiin
nocjieqHuii MOMEHT mnoHajobunoch, pas-
MecTUThL B CHYCKaeMOM amnnapare eie
OfMH npunGop, BeCOM B WIeCTh KHUJIOTPaM-
moB. KoHcTpykropnt u casimats 06 aToM
HEe XOTeJHM: O KAKHX IUeCTH KHJIOTpaM-
Max MOMKET MATH peub, eCJIM Y4YTeH U pac-
npefeNien KaAblii rpaMM H NOBLINIATE
Bec annapata Heab3sa?! WU Bce-takm nus-
X0/l HAULIM — MPAMO MO «peHenTy» Ka-
nutana Bpyureas... Ecan cyano nger 6c3
rpy3a, NpHXOAUTCA [AJNA YCTOHYHBOCTH
3arpyskathb 6aanact — necok, sogy. Bpyu-
rejb BMeCTO Mecka B3An 3emuio. (Oua
cayxuia 6annactoM U OHOBPEMCITHO
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110YBO, HA KOTOpO#l pocia MayTa-najib-
ma... Ha omyckaemom anmapare craHuuu
«Benepa-12» Toe npeanonaranochk ycra-
HOBUTb «DaNjacT» — TaKk HasbiBaeMbiid
LeHTPOBOYHBI Ipy3, 3acTaBIAWIIMIA LIa-
poofpasHblii annapar cnycKaThest B CTPOro
ONpeneNeHHOM  MOJIOKEHHH. BwMmecro
HEHTPOBOYHOrO Trpy3a M[OCTABMIM elle
ofuH npubGop — oH paboTan M Kak rpys,
U Kak npudop...

«Knanem roaosy Ha 3adop...»

ITomHuuTe, Kak Asnmca BcTpernya B 3a-
3epkajbe uyaaxosatoro Peiuapsa?

«— B aror mur a kak pas maobpen
HOBbIA cnocob nepesieaanusa depesa 3adop.
Pacckazarn?

— [lomanyiicta, — crasana
BCMKIUBO.

— Bor xak a mo storo goaymaJcsa,—
uposomkan  Peinapes. — [Nounmaews, s
paccymgajJ Tak. OCHOBHAas TPYAHOCTL B
HOTaxX — Kak NOgHATH UX Hasepx. ['osoBa
W Tak Haepxy' 3HauMT, TaK: cHayama
KJajeM roJloBy Ha 3abop — roznoBa, 3Ha-
4uT, yie Hapepxy. [loTom craHoBuMcs Ha
rOJIOBY — TOrJla M HOTH TOXKe HaBepXy,
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upasga? W nepemaxusaem uepes 3abop!
Hy, 4To TH craellb?»

Anuca He oyeHb noepuna Prinapro —
y Hero OblI0 MHOro HeyJauyHbIX HIei.
Ho crpanHsiéi cnoco6 nepenesanus uyepes
3a6op ¥ B caMOM Jiele OKasaJcs HHTepec-
HbiM Hn3o6perennem. CoBerckue u300pe-
rareau . Hareic u WU.. Menbunuenko
MOCTPOMIIN Be3[exo/l, KOTOpbIi aeHcTByeT
TOYHO TaK, KAK pacckaswiBaa Puinaps.
Beanexox wnpexacrasnsier coGoit nase Te-
JNEeKKH, coefinHeHHble pamoit. Oana Te-
aexkka nemur Ha gpyroi. [lopoitna «
NpenATCTBUIO, Be3[eXOA KJaldeT HAa Hero
BEPXHIOIO TEJIEKKY: KAK CIpaBelJnBO 3a-
merusn Peinape, 3To caenath HeTpyaHo —
Beib Tesexkka u tak Hasepxy! [lo pawme,
coenHAOINeH TeNeKKH, rpy3 mepexoiut
¢ HUWKHEN TeneKkH Ha BepxHOW. Tenepb
ocTaercsl HOMHATH HHKHIOKW TeNEeHKKY, 1o-
JOKUTh €€ HA BEPXHIOW — U Be3[eXON
MOeT JIBUTaThCA AajblIe...

Hy:xxHa an naobperarento gpanracrnka?

Onnakap BMecTe ¢ OTBeTaMH Ha M30-
Operarenbckylo 3amnauyy B «Iluonepckoit
npasie» HOPULILJIO MUCHMO, B KOTOPOM ro-
BOPHIOCH: «Y Hac B Kaacce mpoulen auc-
NyT: CTOMT JIH 4UTaTh paHTAcTUKY? MHo-
rue CYMTAIOT, YTO He HUMEeT CMBICJA, MMO-
TOMY 4TO «3TO HepeajabHO», KAK OHU ro-
BopsAT». Uro K, MHeHHe JOBOJLHO pac-
npocrpaHeHHoe... H owmuboynoe. Maunrac-
THKA CTPeMHUTCA YBUAETH Oyayluee, a pas-
Be OHO HepeasibHo? MDanTacTs! onuckIBaAH
caMoJieThl, MOJABOJAHBIE NOAKH, TeleBH3O0-
pPHl, KOrJa HUYero noAobHOro eige He Obi-
0. Ho Benb cerofiHs aro crano meiicreu-
TeabHOCTLIO! DaHTacTH MULIYT O MoJeTax
3a npepenst ConHeuHol cucteMnl, 0 pobo-
Tax, O MnepecTpoiike yelOBeYeCKOro opra-
Huama. Jler uepes 20 3to Todce craHer
peanbubiM. DaHTacTMKA — NpOKEKTOP,
ocBewaOMi Oyayuiee. A TeM, KTO cero-
OHA YYATCH B LUKOJE, MPEACTOUT KUTh B
arom Oyayugem.

EcTb, KoHeuyHO, W CcoOBeplIEHHO Hepe-
anbHbie daHTacTuyeckue uaen. Ho n onu
NOJIe3HB!, OTOMY YTO PasBHMBAIOT BOOGpa-
WMeHue, yyar Meicauth. B nyieuydom cHa-
psie Henb3ad nojeteth Ha JIyHy, ogHako



Houcrantun 9Ipyapposuu lluonkosckuii
nucall, YTO MepBbil TOJ4YOK ero paboram
nan poma fHionss Bepua «WU3 nyiuku na
Jlyny». Uto6nt nenatb peanbHbie H306pe-
TeHWs ¥ peajbHble OTKPBLITHA, HYMKHA
(danrazua. HauyecTBoM Bennuaiiied wuen-
HOCTM Ha3miBan (danTasuw Baagumup
Unbuy Jlenun.

Cuaa pasyma

(MDaHTazuA — 3TO NOABHIKHOCTL MbIC-
JIM, ee, TaK CKasaThb, «upbiryuectb». Co-
BpeMeHHOMY H3006peTaTenio HeoOXOAMMO
YHTaTh  HAYUHYI  (DAHTACTHKY — 3TO
YMCHbIIAET MCHXOJOTHYECKYID MHEpUuHuIo,
yBeanuuBaeT cuny BooGpaskenus. Mawnra-
3UI0 HAM0 pa3BUBATb, UCMOAL3YyA TaKue

npuemsl, kak oneparop PBC, MMY,
NKP.
Mu xuBeM B 3M0Xy HAay4YHO-TEXHH-

yeckoil pesontounn. ['napuoe B 3TO# pe-
BOJIIOUHHM HE TO, YTO NOABAAIOTCA HOBLie
mamindbl. OHU noABAAANCHL U paHbIIe.
'naBHoe B TOM, uTO MeHfieTCA CHOCOH
«NpUAYMbIBAHMA» HOBLIX MmawmuH. Ha
CMEHY HEOpraHUu30BaHHOMY MBbLILUICHHIO
NPHXOAUT CTPOrad OPraHU3ALUSA MbilLle-
HUA M0pU pellieHHH TBOPYECKMX 3aMay.
Kasknoe npuskenne MBICAH JOMKHO ObITh
TOUHBIM M BHIBEPEHHBIM, KAaK [BUIKEHHA
JeTYMKA, BeAylero caMmoJier.

Korpa-to, Ha 3ape UCTOPHUM, YeJOBEK
ykpotun oroub. Teneps oH yuurcs
yOpaBjafTh cHioil elle Gojee MOUHON —
CUJIOi pasyma, MPOHHMKAIOUIEr0 B HeEM3-

BEJAHHOE,




MONMPOBYNTE CAEJATbH CJHERYIIOL{UN IIAT
(Bmecro nocaecaosus)

B kHUre, KOTOpPYI0 BBl TOJAbKO 4YTO MPOYJH, [JAHBI JMIOb OTAEJNbHBIE 3JIEMEHTHI
TCOPUM W MeTOJUKHM peluieHus mnaobperaresbckux 3amay. Ho aTo cambie raasBHbie ee
aneMenTnl. [IpaBuabHoe HcHONb30BAaHME UX MOMOMKET BaM cjejlaTh XOTA Owl caMhie
liepBLie WIArd B HOBOM 1A Bac o0sacTH AeATEJbHOCTH — B M300perarejbCTBe.

Ecan Bw yBuaMTE, uTO Takas paGoTa Bac UHTepecyeT, M Y Bac MOSABUTCSA KeJaHUe
nepeATH K M3Y4eHUIO Bceil MeTOOMKM, monpobyiite caeaars caeayomuil war. Ha arom
3Tale Bbl MOMeTe BOCHOJAb30BaThcA TakuMu kHuramu: 1. T. Aavrmyanep n A. Cemion-
kuih  «Kpouibn ausn Ukapa» ([lerposzaBoack, «Kapeaus», 1980). 2. I Hsauos
«... nauunaiite uzodperarn!» (Upryrck, BocTouno-Cudupckoe KHHUTOU31ATCIBCTBO,
1987). 3. B. JI. 3aorun u A. B. 3ycman «Mecau non 3Beagamu ganrtaznn» (Kuwmmn-
uen, «Jlymuna», 1988).

Martepuan 3TUX KHUr BHOOJHE JOCTYyNEH LIKOJbHHKAM.

IMonoauus 3amac cBOMX 3HAHWI, BRI CMOMKeTe CAENATh CJAEAYIOLIMI 1Har, HCHOJb-
30BaB Ha 3TOT Pas B KayecTBe OCHOBHOro pykosoactBa kKHurun [. Aabrmynaepa
«TBopuecTBo Kak TouHaa Hayka» (Mocksa, «Coserckoe paauo», 1979) m «HaiiTn
naeo» (HosocuGupck, «Hayka», 1986). 3tu KHuMru ajgpecoBaHbl cCHeLHAJHCTaM,
paboraomum B o0sacTH TeXHMKHM (MH:KeHepaM U HayuHbiM paGorHukam). OmHaxo,
KaK 10Ka3aja MPaKTUKa, UMHU MOryT BOCHOJIb30BATHCH M CTAPLICKJIACCHUKH, MOJYYUB-
uide HA4YaJBHYHW MOJArOTOBKY B 3TO# 06GJacTH.

Bo Bcex aTux KHMrax peusb ujger o Meroje, ycjosHo HazsaHHom APU3 (aaropurm
peuieHUs uU306peTaTenbCKUX 3ajadv), M O Jiexauweid B ero OCHOBE TeOpHHU pelleHus
nzobperatensckux 3agay (TPU3).

Astop APU3 u TPU3 — Tenpux Cayaosuy Aabruryanep. I'. AnbToB — ero nure-
paTYpHBIl NCEBIOHUM, KOTOPBIM OH OOLIYHO MOANMHMCHIBAET CBOM HAay4YHO-(AHTACTH-
yeckue npoussegennn. [log aTUM ke TCEeBIOHUMOM OH y:Ke MHOrO JieT BeieT B rasere
«[Iuonepcraa nmpasga» py6pury «Uao6perars? Iro Tak ciaoxuo! ITo Tak mpocto!»,
KoTopas cHadajia HasmBajgach «U Tyr nosBuiacs nzobperaTenby.
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[lockonbky Marepuaj 3T0il pyOpUKHM MOCHAYKHJ OCHOBOH IPH MOATOTOBKE JAaHHOMA
KHUTH, ObLIO MCNIO/Ib30BAaHG M OfHO M3 ee Haspauuii. [Ipuuwiocs coxpaunts U ncesmxo-
num I'. C. AapTinynnepa, XoTd B KHUre, Kak Bbl caMH Moraun ybeguTbcA, peub ujeT He
0 daHTacTHYECKHX, 2 O BMOJHE peajibHbLIX BelaX — O MOArOTOBKE K pellleHUuI0 coBpe-
MeHHBIX TeXHHMYeCKHMX 3aJ]ay Ha M3oOpeTaTelbCcKOM YypOBHe.

N3ayyenne Teopnm m MeTOMMKN pelleHHA TEXHUYECKNX 3a/ay yKe BBEIEHO B MpO-
rpaMMy MHCTUTYTa MOBBbILIEHUA KBanHPUKANKUKM PYKOBOAAUMX PAGOTHMKOB M clenua-
JHCTOB MHOTMX OTpacjeBbX MuHucrepcTs. B nosom Kypce «OcHOBbI TexHHMuYecKOro
TBOpPYECTBA», BBEAEHHOM B TeXHMYECKHNX By3aX YKpauHbl, MM OTBEAEHO OJHO H3
LEeHTPaJbHBIX MecT. AHANOTHYHbIe 3AHATHA BeAYTCA M BO MHOrHMX OGIIECTBEHHBIX
LIKONAaX M MHCTHTYTax.

UYem e Bce sto Bbi3BaHo? [loueMy mosiBunace morpebHocTh B paspaGorke che-
[HAJbHBIX METOJ0B pellleHHA TeXHHYecKHUX 3amay Ha uzobperarennckoM yposue? Ilo-
yeMy Heab3d OblIO0 OrpaHHYMTBLCS HCIONAbL30BAHMEM CTApHIX METOAOB, C MOMOLIbIO
KOTOPbIX CHEJAHO CTOJILKO MOJIe3HBIX M300peTenuii?

OcHoBHAA MpHYMHA — N3MEHeHHe XapaKTepa caMux 3ajay. Beap mayka u TexHuka
HempepbiBHO N3MeHATCA. B xome MX HM3MeHeHHA NOABAAIOTCH COBEPLUIEHHO HOBBIE
npoGieMbi, B TOM YHCJ€e «KOMILIEKCHBIE», B KOTOpBIX pelllaeMbie 3aJa4i OKa3WBAIOTCH
B OMpefieJIeHHON 3aBMCHMMOCTH JAPYr OT Apyra, o0pasyioT cUCTeMY.

Ycunenue cTeneHu B3aMMOCBS3M W B3aMMO3aBHCHMMOCTH 3aJa4, BXOAAMUX B 60Jb-
Y0 cHCTeMY, KOpPeHHbIM oOpasoM u3meHsAer TpeGoBaHMA, NMpeAbABIAeMble K MpO-
neccy MOMCKa MX pellieHnil. 3agepKka peuleHHA OTAEJNbHLIX, U30JAMPOBAHHBIX. 3a1a4
XOTA W HemeJaTelbHa, HO Bce ke monmyctuma. WUHoe pemo, Korga peilaemas 3ajgaua
BXOJMUT B KauyecTBe COCTABHOH 4acTH B ompefieJieHHYl0 cucreMy. B arom cayuae 3a-
AepiKKa ¢ pelileHHeM XOTA Obl OXHOI 3aga4¥ MOKeT HApYUIMTHL paboTy Bceill CHCTEMM.
IpnueM ¢ KasKALIM TOROM 3TH HapylleHUA npuodperaloT Bce Gonee ocTpylo gopmy.

(Ansa toro uTo6GBl fICHO GbijIO, O YeM B [JAHHOM Cly4yae HAET peyb, BCIOMHAUTE
JKOJIOTHYECKHE MpOOJeMbl, ¢ KOTOPHLIMH YEJIOBEYECTBO CTOJNKHYJIOCh M3-3a CJIHIIKOM
OJIHOCTOPOHHEro MOJXOAA K pasBUTHIO MPOH3BOACTBA.)

B rakux ycnoBuax yie Heab3d KAATh, KOrga cJy4yail, UHTYHiHA, BAOXHOBEHHE
noMoryT M3obperarenio pelluTh NOCTABJIEHHYIO mepex HUM 3agauyy. Heobxoqum cucre-
MaTH4YecKuil Mouck, obecneuuBalominil CBOeBpeMeHHOE MOJyYeHUe ONTHMAJBHOrO pe-
mennda. Ho n sroro negocrarouno. HaiigeHHoe peimenue MONKHO COOTBETCTBOBATH
11e TOJBKO TOil cucTeMe, B KOTOpOil faHHaA 3a/jaya MOCTaBIEHA, HO U OCHOBHLIM 3AKO-
HOMEpPHOCTAM pa3BuTuA TeXxHUKU. Unaue oHO oueHb ObICTpPO ycTapeer.

Jlus HOBBIX 333y HeOOXOMMMbI HOBHIE MeTO[hi, COOTBETCTBYIOIHE HX cleiitduKe.
B npornshoM cnyuae 3ddeKTHBHOCTL pabOThI pe3KO CHIDKAETCA: YBeAHYMBACTCA KO-
JINYecTBO MCNONHHUTeNed, BO3pacTaloT MaTepUalibHble 3aTpaThi, CPHBAIOTCA MIAHOBLIE
CpPOKHM, CHM)KaeTcAa KadecTBo mpoayknuu. Unade rosops, mpo6aema nmepeBojga mpous-
BOJACTBA HA MHTEHCHBHMWH MyTh pasBuTHA u npobiema pa3paboTKH MeTOHOB MOMCKA
pelIeHHsA TeXHNYECKHMX 3a/lay OKA3aJHMCh B TECHOH B3aMMOCBA3M.

ITHM ke 00BAcHAETCA U MOTPe6HOCTH O6yueHHs CMEHAJMCTOB HOBLIM METO/[aM.
BoT ToAbKO HAYMHATHL Takoe OOGy4YeHMe HAZO He TOrJga, KOrja 4ejlOBeK Yie CTaJ clie-
UAJUCTOM U OT Hero y»<e tpebyercA ompefelNeHHLd ypoBeHb pelLIeHHA MOCTaBJIEH-
HHX mepejl HMM 3ajfa4, a sapanee. [logroroBka n3oGperartens, Tak ke Kak U MOAro-
TOBKA CHOPTCMEHA, MY3BIKAHTA, XYAOKHUKA,— AJUTENbHHWI nponecc. [lodToMy u Ha-
YHHATH e€e HeoOXOAMMO KaK MOKHO paublile.

K coxanenunio, B cpeaHell wiKole HM3yyeHUe TeOpHM M METOAMKH TEXHNYECKOro
TBOpYECTBA MOKa ellle He BBEAEHO, XOTA OHO MOTJIO OB CylecTBEHHO MOMOYhL H B OBJA-
JeHNH MHOTMMHU YyueOGHBIMM JMCUMILIMHAMU, U B NOAroToBKe K Oyayuieil mpodeccno-
HaJlbHOH fAeATenbHocTH. OMHAKO KOe-YTO B 3TOM HANPABJEHNH MOMHO CAENAaTh M caMo-
CTOATENbHO, UCMOJb30BAB T€ KHUTHM, O KOTOPHX YiKe LIna peyb. Buijio 61 TONBKO xe-

139



Janue n ymenue paborarb. [lorpebyerca npu nposemeHuu Takux saHaTHi U cobmio-
AeHUe onpeleJeHHbIX YCIOBHIA.

OnHO M3 OCHOBHBIX YCJOBMIl — cHCTeMaTHYeCKOe M3yueHHe MaTepuasa, N3JoMeH-
Horo B KHure. KHury mo Meroanke Hean3s npocro umrath. C Heill Hago paGorarts,
NOCTOAHHO BO3Bpallasick K mpouuTaHHoMy. He cMoikeT ofecneuuTh pelieHue MocTaB-
JIeHHOM 33Ja4M M 3ay4YMBAHHE OTAEJIbHBIX MOJOMEeHUI,

Koe-kakue mnoje3Hble 3HAHMA BH, OedycnosHo, npuobpeTere pase npH TaKoH
opraHusauun paborel. OmHAKO OHA He cMOeT ofecneyHTb HEOGXOMMMKI ypoBeHb
OBAAJIeHUSI MeTOAMKOI, ecllM uTeHHe KHUrM He GydeT CONpOBOKAATHCA BLINOTHEHHEM
npuBeeHHbIX B Hell 3aganunil. [Ipu 3TOM OueHb BaKHO YYHMTHIBATH clelH(HKY ITHUX
3a/laHNil.

Yuebuble 3a1a4yM, ¢ KOTOPbHIMH Bbl MO3HAKOMWIHMCh, uMTaa KHury I'. AnbtoBa
« TyT mosBuaca uzobperaTenb», NMOATrOTOBIEHB HAa OCHOBE PealIbHHIX TEXHHYeCKHX
pewieHuii, odunHanbHO npuaHaHHbIX uaobperenusmu. [Ipu nposemennn 3aHATHH
00 METOJAMKEe TCXHMUYCCKOr0 TBOPYECTBA MCHOJB30BAHHOE H300peTeHHe BHICTYyMaeT
o0blyHO B posM CcBOEOGPA3HOr0 « KOHTPOJBHOIO OTBETA», ¢ KOTOPHIM CPaBHUBAOTCH
BCe MOJYyUYeHHble pelieHus.

OgHako y TeXHUYECKMX 337a4 ecThb OJHA OUeHb BaKHAf OCOGEHHOCTbL — MHOroOBa-
PHAHTHOCTb pelieHNA. ITO 3HAYMT, YTO Y KaKJAOH M3 HHUX MOWKeT GbITh HECKONbKO
pasHHX pellleHHil, npudyeM He Bcer[Ja MOMHO OMpeleNuTh, Kakoe U3 HUX Haubonee
yaauyHo. MHoroe 3aBUCHUT OT TOro, B KAKMX YCJAOBHMAX JaHHOe pelieHue GyaeT UCHONb-
30BaHO.

Kamanlii M3 Bac corjacurcsa, uTo JOJKA — Belllb ilojle3Hast, HO TONBKO B TOM CIy-
yae, ecJM ecTb BOJa, M0 KOTOpOil Ha Heil MomHO mabiTh. To ke camoe MOKHO cKa3saThb
u npo nwboil Apyroi Bua TpaHcmopra. OcobeHHO HarjasAAHO HeoOXOXMMOCTBH Yuera
YCJIOBUIl IKCIUIYaTaLMHM HM3roTaBJMBAEMOro U3Jeius NPOABUIACH, KOT[A 4eslOBEK Bhi-
meyn B KocMoc. [lane OOWYHBIA MOJOTOK NpHUIULIOCH U3MEHATD.

[Ipu BuGOpe BapHaHTA pellieHUA NPUXOJUTCA CUUTATHCA HE TOJABKO ¢ GU3MYECKUMH
yCnoBHAMHU. YueT dKOHOMUYecKUX (haKTOopoB He MeHee BaskeH. [loatomy ouens uyacto
npeAnouTeHNEe OTAAeTCA MPeNJIoKeHU0, BHeJpeHNe KOTOpOro JONYCKaeT MAaKCHMallb-
HOe HCHOJIb30BaHUE yiKe MMelowerocs o6opynoBaHus.

Wa-3a aroif «cmenuduKu» TeXHUUYECKHX 3a7a4 BH, MO CYUIECTBY, JHlIaeTech MPH-
BHIYHOH BO3MOMHOCTH OPUEHTHPOBATHLCA HA TOTOBBIH OTBET, KOTODHIf, KaK MpaBHJIO,
nomeulaercd B KOHUE 3aJauyHUKa. Y OAHONH M TOM ke 3aJayll MOKeT OKAa3aThCA He-
CKOJbKO «IIPaBHJBHBIX» OTBETOB, NpHYeM «¢KOHTPOJbHHI» cOBceM He 06fA3aTesbHO
6yner nyumium cpean uux. [loaroMy, mpucTynas K pelleHMIO TeXHMYECKMX 3ajaad,
He 3almiBaiiTe, 4TO Ja)ke MpU MCMOJNb3OBAHHHM OIpENENEHHOr0 aJropuTMa MOUCKA
pelieHUsA pe3yJbTaThH Balleil paGoThi MOrYT OKa3aThCA JOCTATOUHO Pa3HOOGPA3HBIMH.

OpgHako na mepBoM 3tamle M3y4YeHUA MeTOAUKH Jy4ylle BCe-TAKM OPUEHTHPOBAThCA
Ha KOHTPOJBHBII OTBET, MOCKOJbKY B IPOTUBHOM cCJyyae mnepej BaMH IOABUTCA
npo6naeMa OleHKU BAapHMAHTOB pellleHUA, CHPABHTbCA C KOTOPOI BBI €[Ba JIH CyMeere.

[IpaBunbHas OUEHKA MOAYYEHHOrO pelleHMs, KaK NPABWJIO, 0 CHIAM TOJBKO [0-
CTATOUYHO KPYIHBIM CIElHaJUCTaM, XOpOLIO MPeACTABJAANIINM TY CHCTEMY, B KOTO-
pPYI0 OHO JOJKHO BOITM B KavecTBe cocTaBHoil yactu. He cayuwailHo ucciegopaTenu
HepegKko NPOXOAMAM MHMO KPYNHRIX OTKPHLITHil, TAK U He MOHAB, YTO MMEHHO HUMH
6n1J10 moayueHo, 3 u3ofpeTaTen NOAABAJIM 3aABKY HAa KaKoH-HNOyab YacTHHI cnyuail
Mcnojb30BaHMA cBoero u3obperenus. Tak moayuunock, B 4ACTHOCTH, y M3oGperaress
}ene306eTOHa, MONYYMBIIEr0 NATEHT HA LEMeHTHbe GOUKM ¢ jKeeaHoil apMmarypoil,
KoTOpbie eMy GblnM HeoOGXOMUMBI [Sl BRIDALIMBAHHMA MAlbM.

Eme cnoiHee OUEHUTb HOBYI0 HAECI0 C YYeTOM BO3MOMKHEIX NEpPCHNEeKTHB pa3pa-
6arniBaemoii cucrembl. [Ipu 3ToM 0coGeHHO TPYAHO CBOEBpEMEHHO YBHAETb BO3MOMK-
Hbie 10CJAEACTBUA NCMNOJb3OBAHUA HAHAEHHOro pelleHHUs.
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Bor noatoMy Ha mnepBoM 3Tame HM3yJyeHHUS METOJHKHM TEXHHYECKOr0 TBOpPYECTHA
N NpUXOANTCA MCMOJb30BAaTh B KaAYeCTBE KOHTPOJBHOrO OTBETa pelleHne, 0pUIHATBHO
npu3HaHHOe u3obpeTeHHeM, mpoweaimee chnenuanbHylw a3kcneptndy. Ono Momer
CAY¥UTh CcBOEOOPA3HBIM ITAJIOHOM, ¢ KOTOpPbIM YA0GHO CPaBHUBATHL MOJYYEHHOE pe-
uieHue,

Brionne B03MOXHO, YTO CHa4ajda Takoe cpaBHeHHe Oyner He B Bally I0Jib3y.
Ho nycts Bac 310 He cmyuiaer. B panbueiilneM y Bac OyAyT nosiBasAThcA U Gogee
nutepecubie ugen. Ha mepeom srame obyyeHMA ropasgo BaxkHee pa3obpaThcsl B MpPHU-
YHMHAX, MOMEIIABIIMX BaM BBIATH HA KOHTPOJBHLIA OTBET MJIHM XOTA Obl MaKCHMMajbho
npubnusutbea K HeMy. OueHb BAXKHO MPOAHAJHM3NPOBATL M Te OLIUOKH, KoTOpBIE OBLINU
BAMH JONYLIEHB! PN MCMONb30BAHUU METORMKH.

B npouecce peuieHHA yueGHbIX 3aJa4 Yy Bac MOKeT MNOABHTLCA ejaHHue 10-
GbicTpee HAWTH OTBET, ONMHpPaschb HA JOrajJKy M Ha HMCIOJNb30BAHHE Kaxoro-HHOYAbL
ananoruyHoro pemenusi. [locrapaiiteck HaiiTu B ceGe CHIBI NMpeofoJeTb 3TO HCKY-
LIeHHe.

Jloraaka, Hepelxko BLICTYNAIOWIAaA MOJ HAa3BaHMEM «MHTYUUHA», 0e3yciaoBHO,
nojesna. QOQHAKO OHA MOMeT MOJBEeCTH B camblii HemogxofAwmuii MoMmeHT. [loatomy
nenecoobpasHee ¢ CaMoOro Hayajla OPHEHTHPOBATLCHA HA BeJeHNEe CHCTEMATH4YECKOro,
eJICHAN PABAEHHOr0 MOMCKA C OMOpoil HA Te 3JeMEHTHl METOAMKH, ¢ KOTOPHIMH Bbl
ycneau MO3HAKOMHUTHLCA.

310 ycnosue Heo6XOAMMO cOGAIOAATHL Ja)e B TOM cllydae, ecld 3ajavya KakeTcsd
Bam foctaroyHo npoctoi. IIpocTora GeiBaer o6mManynsa. Kpome Toro, korga bl BCTpe-
TUTech ¢ OoJiee cJioKHOM 3amavell, OygeT yKe MO3JHO HAYMHATHL H3Y4YeHHE METOIUKH.
[Toatomy He cnewinTe MONY4aTh roToBbli oTBeT. Benb peub naer 06 oBaajeHUHd HOBLIM
Aas Bac MeToJoM paboTel, 00 ynpaBiAeHHN MOMCKOM pellieHUsA, 00 YMEHHM TepeBOUTH
penieHNe TeXHU4ECKHMX 3a/ay (42 M He TONbLKO TeXHMYECKHX) HA H300peTaTeNbCKHIil
ypoBeHb, @ He O MpPOCTOM MpPOABJEHUM cooBpasuTenbHocTH. [liA ee JeMOHCTpauUMHU
M TPEHHPOBKM €CThb MHOTO JPYFHX KHUT.

Tpu nogroroBke yuyeGHBIX 3a[ay, MpeAHA3HAYEHHLIX AAA Y4amuxcs, U3 obwmp-
Horo GoHJa aBTOPCKHMX CBHIETENbCTB M MATEHTOB OTOMpaJMch Takde, NJA NMOHUMAHNA
KOTOpHIX He TpebywTca Kakue-nubo crmeuuanbHble 3naHuA. [loaToMy ux MomkHO
pelaTh, OCTaBafACL B paMKax WIKoAbHOH mporpamMbl mo dunauke. M3 Texcra 3anau
yCTpaHsjach BCAKOro poAa clenyalbHas TEPMHUHOAOTMA, HepelKo 3aTpyAHALILAA
He TOJABLKO MOHMMAaHWe COXepHKaHMA 3ajJaHUA, HO M CaM MNpoUecC MOHCKA pelleHHUs.
Ucnonb3oBaHbl M HEKOTOPHIE [pyrue MmpueMbl YNPOIMEHHA ycjioBUA 3ajayv. B unexko-
TOPLIX CAYYAAX B HUX [la)Ke BKJIYANNCH HeGONbIINE MOJCKA3KH.

Bce aro cnenano gaa Toro, uro6bl OCHOBHOe BHHMaHHMe pelialllero Oblio cocpe-
JOTOYEHO He Ha caMmoM 3ajaye, a HA TeX MpPHEMaX, KOTopbie oGecmeyuBalOT MONyueHUe
Hanbojee HMHTEPECHOrO pelleHUs, U HAa TeX 3aKOHOMEpPHOCTAX, KOTOpbleé MO3BOJAIOT
MCMOJb30BaTh OMH M TOT e MpHeM [JA pelleHUsA 33/Jay, He UMEUINX HA MepPBhIH
B3araAg Mexay coboii HHuero obiero.

Irum kuura [. AabToBa M oTnnuaercss ot oGbIMHBIX CGOPHUKOB 3aHMMATENbHBIX
3a/lay 00 MaTeMaTuke, Joruke, puanke, rexuuxe u 1. n. [loatomy, HecmoTpss ua TO
YTO B KHHIe OTBeJeHO 3aJa4aM TaK MHOro MecTa, e[[Ba JIM LeJecoo0pa3sHO OTBOMUTD
UM poJb «TAABHOTO repos» M OrpaHMYMBATLCA HMX pelleHHeM. Y4vebHble 3ajgauu
Npekjie BCero CpejCcTBO, MOMOramoilee pacKphiTh caMy CYTh MeTO[MKHU, obecrneuuBaio-
nieii mepeBo]| pellleHUA TeXHHYECKHMX 3a/lay Ha HU3o0peraTeabCKHUil YpOBEHb.

OpHako aas Toro 4toGbl TBOpYECKHUH Mpolece He NoTepsn ruGkocTu, AsaAwuedca
O/lHOA M3 CaMBIX BaKHBIX €r0 XapaKTEePUCTHK, HEOOXONMMO He TOJbKO 3HAThb, KAK
HMEHHO HY)KHO MOJXOJHMTh K peIleHHI0 TOH MM HHOU 3a/a4uM, HO M MOHHMMATh, 110-
yeMy cjefyer AeMCTBOBaTH TAKUM MMeHHO of6pa3oM. A Jas 3Toro Heob6XoJHUMO MO3HA-
KOMHUTBCA C TeMH 33aKOHOMEpPHOCTAMH, B COOTBETCTBHH C KOTOPBIMH NPOMCXOJHUT pas-
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BUTHE TexHUuecKUX cucreM. UHaye ropops, U3yueHUe METOMUKU BCE BpeMA JOJHKHO
OMMpPaTbCcA HA TEOPHUIO, JIEHKAINYID B ee OCHOBE.

Takum oGpa3om, MO¥KHO cKas3aTb, YTO B KHUre «V TyT nosiBuicA uzoOperareab»
Tpn «raasubix reposi» — TPU3, APU3 n yuebubie samaun, HaxogsAlMecs MeEAy
coboii B onpegenenHoil B3ammocssa3n. [loaTomy Tak Ba;KHO ¢ camoro Hauaxa oGecme-
YUTH YCJIOBHSA, HEOOXOAMMBIE MJIA UX B3aMMOMEHCTBHMA: pelIeHHUe 3a[aYu [OJHHO ONMHM-
paTbCcsl Ha TEOPHIO, KOTOpas, B CBOKW ouepelb, AOMMKHA HMCNOAb30BaThcA AA Gonee
0CO3HAHHOTO OBJAJIEHUA METOMMKOH MOMCKA pelleHHA.

Ecnn Bbl 3T0 moiiMere, BaM CTaHeT ACHO, YTO JJA yrjiyOaeHNA M 3aKpemieHHA I0-
Jy4YeHHBIX 3HAHUMA coBceM He 00A3aTejibHO MCKaTb HOBble yueOHble 3agaun. MoxxHo
MO-HOBOMY MCIOJIb30BATh U T€ 3aaUM, KOTOpLE BH YK€ pPeLIMIH, OTBET KOTOPHIX BaM
y)Ke M3BecTeH.

He 3a6riBaiiTe m 0 cnoco6HOCTH TeXHHMYECKHUX 3ajlay COXPaHATb CBOK HOBHU3HY.
Benocunen mnaobperalor yme muoro jer. OgHako 3To He MeLIaeT MOABJIEHMIO Bce
HOBBIX U HOBHIX ero momanduxauuil. A Beb peub B JAHHOM Clyuae HAET B OCHOBHOM
00 M3MEeHEeHMHN ero KOHCTPpYKuuu. Ecau ke Bul nepeiiere K MCMoOnb3OBaHHUIO HOBHIX
¢nanuecknx aABnaeHnil, mojse Bamed JeATeNbHOCTH B 06JacTH HU306peTaTeNnbCTBA OKa-
MeTCH, Mo CYLECTBY, 6e3rpaHUYHbIM.

Kandudar ncuxosozuueckuxr Hayk
H. Il. JIuabkoBa
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