ANEKCEN LUMHHMKOB

Jlerkasa TPU3 nnsa
CVMJIBHOTO MbIILJICHUS




Anekcen IIMHHUKOB

JIerkag TPU3 njaga cujabHOro
MbllieHus. IIpakTnyecknn Kypce

«3paresibckue pereHus»



IIuaaukoB A.

Jlerkass TPU3 nns cuiibHOrO MbluieHus. [Ipaktuueckuit kype /
A. lllyaankoB — «M31arenbCKkue peieHus»,

ISBN 978-5-00-552514-7

[IpakTuveckuil Kypc TeOpuu peleHns n300peTaTeNbckux 3a1a4d. M3o0perars
nerko! Kaxplii MOXET cTaTh apXUTEKTOPOM COOBITHI CBOCH KHU3HHU.

ISBN 978-5-00-552514-7 © IIuHHUKOB A.

© Uzparensckue penieHus



A. IunnukoB. «JIérkas TPU3 nns cuibHOro MeluieHus. [Ipaktuyeckuil Kype»

Coaep:xanue

Nzobperarenmu! Kro orn?

Uro takoe TPU3 u 3auem oHa

Kak HaxoguTh n300peTaTenbcKue 3a1aun
BasoBbie npuémel (paHTazmpoBaHus
BazoBble MbICIUTEIbHBIE ONIepaluy
MeTorbl aKTUBU3AIIUH MBIIILICHHS
[I1a60HBI CUITBHOTO MBIIILIEHH ST
JleTckuil sI3bIK M300peTaTess

Konerr o3HakOMUTEIBHOTO (hparMeHTa.

10
11
16
19
21
23
24



A. Iunaukos. «JI€rkas TPU3 mns cumbHOro Memuierus. [IpakTiaeckuii Kype»

JIérkaaga TPU3 njga cnJIbLHOro MBINLJIEHUS
IIpakTnueckum Kypc

Auaexcen IIlmaankoB
© Aunekceit Iuanukos, 2021

ISBN 978-5-0055-2514-7

Co3zaHo B MHTEJUIEKTYaIbHOU U3/1aTesibckor cucteme Ridero

Ora KHUTa cAesaHa Ha ocHoBe Kypca «Jlerkas TPU3 s cunbHoro MeinuieHusi» CapaToBCKOR
HayuHou 1mkosbl TPU3, kotopas ocnoBana B 2013 rony Anekceem LIIMHHUKOBBIM, 3aAaBIIMM 7151
[Ikomnbl HayYHO-KCCIE0BATEIbCKOE HalpaBieHne 1o ucnonb3oBanuio TPU3 B perenny KoHGIMK-
TOB JIIOZIEH, a TaKKe pa3sBUTHE CAMOW «HAYKU M300peTaTh» Ha OCHOBE HAYKH JIOTUKHU.

[kona oprannyecku Boiuia u3 [erpozaBoackont lkonst TPU3 A. b. Centouikoro u JleHun-
rpajckoii (Cankt-IlerepOyprekoit) [Ikomst TPU3 (PA TPU3). [lepBoHauaibHOE 00yUeHHE TIEPBBIX
yuactHuKOB [IIkosnbl nposenu Mactepa TPU3 A. b. Cemoukwuii u B. b. Kpsuxko.

B IIkone pa3padoraHo 12 TexHoIoruil TBOpUYecKOro MuluieHus. HemaBHo paspadoran Xymo-
JKECTBEHHBIN aJTOPUTM peleHus] n3o0peTatenbckux 3a1ad (XAPU3), oObeAMHSIONMNN TOIXO/bI
ApaMaTypruy ¥ 1300peTaTesibCTBa.

TPU3 — 310 HayKka 00 OpraHU3alliy MBIITUICHHS IS pelieHus 3a/1a4 HEOr PAHMYEHHOTO Kpyra
oOJacTeit: oT OBITOBBIX TTPOOJIEM JI0 TIOOATBHBIX MHHOBAITHIA.

Iean Kkypca

IMomous pazoOparbest B «Kimaccuueckoir TPU3». dpyrux TPU3 He cymecTByeT, a TO, 4TO
HasbiBaloT «CoBpemenHoit TPU3» ecTh Bcero uimb HapaOOTKM TocienoBarelnieid apropa ['enprxa
AunbTiIysUIepa, COBETCKOTO MHKeHepa-u3o0peTaress 1 nucaressi-(aHracra.

[Ipoiias 3ToT Kypc, BbI OMMeTe, Kak padoTaioT MHCTpyMeHThl TPU3, HayuuTech X NpUMEHSITh
K couM 3afgadam. Kypc TIPAKTUUECKHI. Beromorate bHBIM MaTepruaioM Kypea ABISeTCs BCE,
YTO BaC OKpY’XKaeT: BelIH, Jiesa, padoTa u T. II.

IIporpamma kypca «JIérkas TPU3 nast cuibHOro MbIILJIEHUST»

36 ypoKOB cofiepxkar cleayioliye pas3ebl:

1) PTB (Pa3BuTre TBOpUECKOro BOOOpaKEHUS).

2) Knaccuueckas TPU3:

- IIpuémsl perieHnst N300peTaTeIbCKUX 3a/1ay.

- CraHaapThl peneHust N300peTaTebCKIX 3a/1a4 U BETObHBIN aHaN3.

- 3akoHsl pa3BuTus Texunueckux cucreM (3PTC).

- AJropuTM™ perieHust n3oopeTatenbekux 3a1ad (APU3-85B).

B Kypce MHOTO MpUMepOB 1 M300peTaTesIbCcKUX 3aa4 U3 Pa3HbIX 00IaCTel KU3HU.
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N3oo6perarean! KTo onn?

Astop TPU3 B cBoeii 6uorpacun onuceiBal jABa 3allOMMHAIOIIMXCS MOMEHTa. BriepBble OH
BCTpETHUJI M300peTaTens B JeTCTBe, KOrJa YBHUIEN, KaKk ero cocell, OOBIYHBIA OyXrajrep U 4esoBeK
B BO3pacTe, MpUIyMaJl Cliocod CHATHUS TpaHchOopMaTopa ¢ BHICOTHL. B Te rojib! 1€ pa3Bo3uim B Tejte-
rax. Jlionu nokynajim ero ¥ XpaHwiu ¢ €ro MOMOILBIO MTPOLYKTHL. DTOT JIEN OyXraiarep npeiioku
B KauecTBe MOJCTaBKU U1 TpaHchopmaropa. Ha nén paboune nocrasunu tpancopmarop. JIEn pac-
Tasul. Tak ynanoch cHATH TpaHcpopMarop Oe3 KpaHa. DTo yAUBUIIO I0HOTO I'eHprxa AJbTinysuiepa,
HaBCer/1a OMpe/euB ero Cyaboy.

Bropoii ciryuaii MOBIMsIT Ha HETO C TAKOMH K€ CUJION, TIPETNoaB YPOK, YTO U300PETEHH S HY/KHO
AenaTh Pa3yMHO.

HukTo He Xouer n3o0perarh Besocunenbl. Yto ObIBaeT ¢ TeMH, KTO HETUISETCS 3 OHY-CUH-
CTBEHHYIO UJIeI0, CTPACTHO oOeperasi e€ OT MpoBepKU? A CKOJIbKO BPEMEHH U IPYTHX PECYPCOB JIIOIH
TEPSIOT Ha MOJTyYeHne uaeu!

Bpems peBomononssix yronuid. [Ipumepro B 1931—1934 rogax B AzepOaiigxanckoit CCP
3TO BCE BBUIMBAJIOCH B MPa3IHUKU. MexXyHapoqHbli JeHb Tpyasimxcsa uin Jens [aprskckoit Kom-
MYHBI, HAIIPUMEP, JUIMJIUCh IOCTATOYHO JIONTO.

B crapom baky no npasaHukam XOAUIM TOJIbI OT CTEHBI 0 CTEHBI 110 Y3KUM yjioukam. Haie
MIOKOJIEHHE MOXET IMpeJCTaBUTh TO BPeMs M apXUTEKTypy roposa mno ¢uisMy «bpuiiaHTroBas
pyka». B baky cHsui criensl skckypeuu o CtamOyity, ¢ KOTOpO# IbITajicst yOoeKaTh areHT-TepeBo3-
ykK japaroneHHocterd Ko3o1oeB, a Takke SMU30/Ibl C «IUrelb-1UTe/Ib-aii-T0-JII0» U najaeHue [op-
OyHKOBa Ha KOXypy OaHaHa.

B 10 Bpemst mpobiemoii OO OTCYTCTBHE YIUYHBIX TyaneToB. Ecim BB KOrma-imoo XOomuiu
Ha JEMOHCTpALMU, TO CMOKETE MPE/ICTaBUTh BCE CIOKHOCTU TAKUX MPA3JHUKOB.

Ota npodneMa MpUBJIEKIa MaJeHbKOrO MajlbuMKa, Oymymiero cosgarens Teopuu perieHust
n300peTaTebcKux 3a1a4 ['enpuxa Aspriryiiepa. MoXHO BOOOPa3UTh, UTO AENaIIH JIIOIH, TTPOKHU-
BAIOIIME B JOMax Ha 3THX yauiax. OHu 3a0MBajv JBEpU MOIBE3I0B IOCKAMH, 0OMAThIBAIN KOTIOYEH
MIPOBOJIOKOM M YTO YTOZIHO, JIUIIIb OBl AEMOHCTPAHTHI HE 3aXO/MIIN B IO bE3/IBI.

A Kyzna JeBaTbCsl JOAM, Bellb OHU ObUIM T'OTOBBI JBEPH CJIOMAaTh, YTOOBI HE MPOU3BOAUTH
HYX/y Ha yJIuue.

IOH®BI M300peTatesnb 3aJymMall peluTh 3Ty NpodaemMy.

I'enpux CaynoBuu AJbTaIy/Iep M300peTan ¢ gercTa. [lepBble ero m300peTeHus — Karep
C PpakeTHbIM [BMIaTeleM, IUCTOJNET-OTHEMET, cKadaHIp. BrnepBble aBTOPCKOE CBUIETEIBCTBO
Ha n3o0perenre momyura B Bo3pacte 17 met (1943 r.). K 1950 r. yncno n3o0peTeHuii MpeBbICHIIO
necsatb. Hanbosee 3HauMMoe 13 HAX — ra30Teruio3auTHbIN ckadanap (a.c. Nel11144).

OH caenan U3 IeTCKOro IjacTUiMHa MakeT aBToMoOmIsA. K aBToMoOmIIo npukpenu Tyasier,
TIOXOKHMI Ha TOT, KOTOPBIA CErojiHs Ha3hIBAIOT OMOTyaneToM. MallburK paIoCTHO MOKa3aj OTIy H300-
peTeHue, Ha YTO OH OTBETUJI, YTO ITO CJIMIIKOM XOPOILO, YTOOb! OBITh HOBBIM. I €HpuXa Takoi OTBeT
YIUBUJI, Be/lb U300pETEHHE OH ClIeIall caM, 3TO OH IpUIyMall.

Orten nOpbLICA B SHUMKJIONEAUSX (TOrga OH padoTasl KYyPHAIMCTOM B PEAAKLIUM Ta3eThl «3aps
BOCTOKa») 1 Hawen. OkasplBaercs, BO BpeMeHa PpaHIly3cKoi peBOMIOLMYA HAa KOHHOM TATe CTaBUIIN
NepeIBHKHbIC TyaJIeThl.

Tlepeosusicrvle myanemot uzgecmunt ¢ 1789 200a.

Marnenbkuii u300peraresib ObUT JKYTKO YIPYUYEH TeM, uTo ero onepeanid. Ho B panbHeimem
OH TIOHSUI, YTO HAJ0 JeaTh 0030p TOro, YTO OBLIO A0 HETo.

ITa NoyuuTesIbHasA UCTOPUS CTajla YPOKOM HE TOJIBKO AJIBTINYJIIEPY, HO U ABJISETCS Mpeny-
npexJeHueM KaxaoMy u3ooperareso. He Hano 60saTbest mpoBepsATh CBOM UJleM Ha HOBU3HY (SIHzeKC
B 1oMoIIb). JIydIie norpatuts BpeMs Ha MPOBEPKY, YeM IIOTOM MCIIBITaTh TIIyOOKOE pa30dapoBaHKe
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OT MOTEPU BPEMEHU Ha pa3paboTKy yxke TaBHO n300peTéHHOro. Komy HykHBI ouepenHbie «ppaHIry3-
CKHUE peTupaib»?
XoTuTe cTaTh pa3yMHBIM peliaTesneM uzooperarenbekux 3angau? Ja? Torna Bnepén!
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Yro Takoe TPUNU3 u 3auemMm oHA

Teopus pemenus nzodperarenbekux 3aaa4d (TPU3) paspadareiBanack B CCCP ¢ konna 1940-
X TOJIOB.

Heas TPU3 — ynopsa10unTh MBIIIUIEHUE: CAEATh €ro 00J1ee CUCTEMHBIM, JIOTUYHBIM, HAYYUTh
OTCeMBaTh 3aBEJOMO «ITyCThIe» M HepabOTOCIIOCOOHBIE BAapUAHTHI; CHEJIaTh MOWCK HOBBIX HAEH
LIeJIEHANIPABJIEHHBIM U C(OOPMUPOBaTh TBOPYECKYIO JIMYHOCTh. TPU3 co3naBanack 1 ynpoeHus
Y MOBBIIEHHS (P(HEKTUBHOCTH MBIILUICHUS.

«Hayka n3o0perarb» npeqHa3HaueHa 151 aHaIM3a CJIOKHBIX MPOOJIEM U IMOMCKA MAaKCHMAIJIBHO
3(pPEeKTUBHBIX NTHHOBAIIMOHHBIX UJIEW U PellleHni B TEXHUKE, KOH(IMKTOIOTMH, OU3Hece, MEHEI K-
MEHTe, MapKEeTHHIe, 00Opa30BaHMH.

TPU3 (Teopus Pemenus M3o0peratenbckux 3aaq) akTUBHO ITPUMEHSIETCS KaK OfIMH U3 KJIIO-
YEBbIX MHIPEAMEHTOB MHHOBALMOHHBIX CTpAaTeruii B TAKMX MNIOOAJIbHBIX KOMIaHUsX, Kak General
Electric, Intel Corporation, Samsung, Procter & Gamble, Siemens. Poccuiickue KOMIIaHUM Takxke
ucnons3yor TPU3, nanpumep, komnanus Pycan, P2K]L n npyrue.

JTanbl CTAHOBJIEHNSI HAYKN 00 N300peTeHusIX

C maBHUX BpeMeH IEpBbIM U /IO CHX IOp IJIaBHBIM M300pETaTeIbcKUM METOIOM CUMTAeTCsI
Merton npo6 u ommbok (MITnO). D10 Metox ciaydailHbIX O3apeHUi, OECKOHEUHbIX MPOO U OTOOP
XOpomMX ujen yepe3 ommoOKu. CKOIBKO KM3HEH YHEC STOT MeTox?

1. IonbiTKM co31aHus n300peTaTenbckux MeTofoB 1o 20 Beka. Hanpumep, JleitOnui npeyia-
raji IeJUTb NOHATHS Ha YacTH U CKJIAJIbIBATh U3 HUX HOBBIE MOHATUSI.

2. Tomac DIUCOH co3Jall KOHBeWep N300peTeHHid, OpraHM30BaJl IPOU3BOICTBEHHBIH MPOLIECC
co3nanus uaer. PakTuaecKku oH U300pes NepBhlil HayYHO-KcceoBaTenbekuii uacTutyT (HUN).

3. Bbuty czienanbl MONBITKM 000OIINTE 3HAHKS O TOM, KaK M300peTaTh, CBECTH BOSAMHO HABBIKH
U yMEHHMs, HyKHble i 3Toro. IlosBuiice nepsble METOIbl AaKTUBU3ALMK MBIIUICHUS: CUHEKTHKA,
MO3TOBOM IITYPM, MOP(OJOTHYECKUNA AINUK. ITU METOIBI NPEICTABIAIOT COBOKYITHOCTh IIPUEMOB
B IIOMCKE pelleHus 3a/1a4i, KOTOpble O3BOJISAIOT OrPAHUYUTh XaOTUYHBIN Mepedop Uei.

4. Co3paHue naTeHTHbIX 0a3 IaHHBIX.

IIpopsiB B n300peTrarebckoM aede cosepri [enpux Caynosudu AJbTHIy/Iep B cepe-
auHe 20 Beka. Co3nana TPU3 Hammm cooTeyecTBEHHUKOM, MHKEHEPOM, U300peTaTesieM, U3BeCT-
HbIM ncareneM-gpanractom ['enpuxom Caynosuuem Asprarysuiepom (1926—1998 rr.).

Pabory Hapg ee cozganuem co cBouM japyrom P. B. Illanmipo on Havan B 1946 romy, Oyayun
MOJIOZIBIM COTPYAHMKOM MAaTEHTHOTO OI0pO.

Ha ocHoBe aHasM3a MHOTUX ThICSIY M300pETEHNUH, a Takke MH(OPMALMU 110 UCTOPUU TEXHUKU
ObL1a PeJIPUHATA MOIBITKA BBISIBUTh 3aKOHOMEPHOCTH CO3/1aHUS HOBBIX YCTPOMCTB.

Wx nepBas crarhsi BbllIUIA B HAy4YHOM XkypHase «Borpocs! ncuxonorun» (Neb, 1956), B koto-
poii ObuTH c(POPMYITHPOBAHBI OCHOBHBIE MOJIOKEHMU 1 HOBOW TEOPHU: TEXHUKA Pa3BUBAETCS HE CITyvail-
HBIM 00pa30M, a B COOTBETCTBUM CO CBOMMHU BHYTPEHHUMM 3aKOHAMH, IPUYEM T 3aKOHBI MOKHO
BBISIBUTD, @ HA X OCHOBE CO3HATEJIHO COBEPLIEHCTBOBATh TEXHUYECKUE CUCTEMBI.

CrepeoTHItHbli 00pa3 n3o0peraresis B OOIIECTBE — 3TO «UeJIOBEK, KOTOPBIA YMEET yIAUBIISATH.

CoBpeMeHHBI H300peTaTellb — 3TO YeTOBEK PEIIAIONIHIA 33/1a4H, COOTBETCTBYIOILIHE PEabHbBIM
noTpeGHOCTsIM Tpon3BoicTBa. COBpeMeHHbIEe M300peTaTesii padoTaloT, yKe He CIelysl «IOpbhIBaM
BIOXHOBEHUsT», & HA0OOPOT, X BIOXHOBEHUE «BKJIIOYACTCS» MIPH MOSIBJICHUH MOTPEOHOCTEH.

Pa3ienbl «<HayKu H300peTaTh»

- TPU3 (Teopus perieHnst U300peTaTesbCKUX 3aa4) — HarpasjieHa Ha pOpMUPOBaHUE YMEHH S
CTaBUTh U YCHELIHO pelIaTh TBOPUYECKUE 3aJauM [TPY TOMOILM U300peTaTesbCcKUX HHCTPYMEHTOB.

- PTB (Pa3BuTne TBOpUeCcKOro BOOOpakeHHsI) — HAIPaBJIEHO Ha yIpaBJieHHe BOOOpaKeHUEM
C LIeJIbIO CO3/IaHMsI HOBBIX OOpa30B.



A. IunnukoB. «JIérkas TPU3 nns cuibHOro MeluieHus. [Ipaktuyeckuil Kype»

- TPTJI (Teopus pa3BUTHS TBOPUYECKON JIMUHOCTH) — HallpaBjieHa Ha (P)OPMHUPOBAHKE B YeJIO-
BEKE aKTUBHOW TBOPUYECKOM MO3UIMHU, MPETyCMATPUBAIOLIEH ITOCTAHOBKY JOCTOMHOM LIE/IH U yCIeI-
Horo nponsuxkeHus K Herl. TPTJI BXoOuT B 3TOT Kypc 4acCTUYHO (Bbl aBTOMATUYECKU (POpMUpYeTe
CBOIO TBOPYECKYIO JIMUHOCTh uepe3 npuMmeHenue PTB-TPU3).

UcnonszoBanue meroguku TPU3 opranusyer MblluieHUE, 1e1aeT €ro CUCTEMHBIM, YYUT HaXO-
OWTh U pa3periars npotuBopeunst. Ha a1oit ocHoBe pocturaercs 6olee riyookoe ycBoeHHe (hakTu-
YEeCKUX 3HaHUH, a TJIaBHOE — (POPMUPYETCsI CTUIIb MBIIIUICHN s, HATTPABJICHHBIN HE HA TIPHOOpETeHUE
TOTOBBIX 3HAHUH, @ HA UX CAMOCTOSATENIbHYIO T€Hepallvio; yMEHUE BUIETb, CTaBUTh U pellaTh po-
OJeMHbIE 3371244 B CBOEH 00J1aCTH JIesITeIbHOCTH; yMEHUE TIOHUMATh 3aKOHOMEPHOCTH, BOCITUTaHHE
MHPOBO33PEHUYECKON YCTAHOBKHY BOCIIPUATHS )KU3HU KaK IMHAMUYECKOTO MPOCTPAHCTBA TBOPUECKUX
3a/ad4.

W3yunB necATKM THICSY MATEHTOB U aBTOPCKHUX CBUJIETENLCTB, OObEIMHUB BCE CYIIIECTBOBAB-
1Y€ 10 Hero MeTonuKH 1 noaxoasl, I'. C. AnbTiIyiiep OTKpbLT OCHOBHBIE TPUHIIMIIBI H300peTaTe lb-
CKOT0 TBOPYECTBA U MOKAa3aJl, YTO MPOIIECC CO3JaHuUsI N300PETEHUI — YIIPaBJIsSIEM.

OcBouB «kinaccnueckyio TPM3», Bbl cMoxkeTe pemiath M300peTaTebCcKue 3a1a4i He TOJbKO
B TEXHUYECKOH oOyacTv. DTy HayKy MOXHO aJanTHpOBaTh K JAPYruM oOnacTsaM. VIMEHHO Tak s
MIOCTYTIWJI, CO3/1aB TEXHOJIOTHIO OOBEJUHSIONINX TIEPErOBOPOB U perieHus1 KOHMIMKTOB «KoHdmmk-
TOPUHI.
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Kak HaxoauTh n3o0perarejibCcKie 3aJa4u

Perates n3o6perarensckue 3aaaun nomoraer TPU3. Ho cHavyana Hao HayYMThCs UX HAXOOUTh.
Onu Bokpyr Hac. He oOs3arensHo pemats YUYEBHDBIE 3apaun nyis tpenupoBkun TPU3. Baxnee
caMHuM OOHapY’KMBATh N300peTaTeJibCKIe 3a/1a4H .

N3o00perarennsckas 3aaada. Heo6XxomuMo M3MepUTh JJIMHY 3Mel, CBEPHYTHIX B KIIyOOK,
KOTOpble HaxonsATcs B Teppapuyme. Mx mHoro. Ectb s 31ech n3o0perartenbekas 3anada? [a, ecau
3MEU AJOBUTHIE, a 3AIUTHBIX KOCTIOMOB HET.

ITepBblil NpU3HAK N300peTaTENbCKON 3aJa4 — HAJIMUUE LIeJTH.

BTopoii npu3HakK 1300peTaTesibCKOi 3a/1aui — HAJIMUMe HEAOCTATKA Y CPe/ICTBA JOCTHKEHUS
nesu. To ecTs ocTryb 1eM 6e3 MpodIeM Hellb3s1 BHIOPAaHHBIM CPEJICTBOM, a MOXET M CaMO CPEeJCTBO
OTCYTCTBYET.

TpeTnii npu3HAK M300peTaTEILCKON 33/1a4i — OrpaHWYeHHst. BO3MOXHO, YTO-TO CIMIIIKOM
JOPOro CTOMT WJIY 3alIPEIIEHO (PU3MYECKUM, WU I0PUANYECKIM 3aKOHOM.

Vnpaxnenue 1. Chopmynupyiite n300peTaTesbeKylo 3a1ady 00 U3MepeHuH 3Mei 1o pop-
MyJIe:

N3o00perarennbckas 3aa4a = 1ejb+HeJ0CTATOK+O0rpaHNYeHUsI.

Texcm uzobpemamensckoil 3a0auu 3amMChIBaeTCs B CBOOOMHON (hopme Tak: «HeoOxommmo
(YyKazaTb Kakyl0 LeJb HaJI0 JOCTHYb), YCTPAHMUB HEJOCTATOK (yKas3aTb) MCIOJIB3YEMOIO CpEICTBa
JOCTHKEHMA 1IeM (YKa3aTh), HE Hapyllas OrpaHAYEeHUs (yKa3aTh)».

Hanpumep, 3aaya: mo gopore B MyHKT A Ha Tpacce B IyCTHIHHOM MeCTe Y aBTOMOOMIISI OTKPY-
THJIOCH KOJIECO, OOJITHI IOTEPSUTICH B TPaBe (MJIM CHETY), a 3aIlaCHBIX OOJITOB HET.

Teker uzoOperarenbckoil 3amaun: «HeoOxomumo goexars 10 MyHKTa A Ha aBTOMOOWIE,
He pa3bICKMBas MOTepsBIIMECs OONTHI, IPUKPYTUB KOJIECO TEM, YTO UMEETCs (MCMOMb3Ys UMEIOIH-
€Csl PECypCBI)».

[Mpu ormcanuy N300peTaTeNbCKON 3a/1aur CIeAyiHTe IBYM JOTHY€eCKUM NPaBHIAM

1. OpHo3HauHOCTD. TeKCT I0IKeH ObITh MOHATEH peOEHKY 12—14 net. CnoBa IOKHBI OBITH
OIpEJEIEHHBIMY, A CIIEUAJIBHBIE TEPMUHBI 3aMEHEHBI IPOCTBIMU CIIOBAMH.

2. [locToBepHOCTb. YCII0BUS 33/1a4U JAOJKHBI ObITh MAKCUMAJIbHO KOHKPETHBIMH, 2 HE BBIMBIII-
JIEHHBIMM.

Crapaiitech 3aMEHSITb CJIOBA «JJETCKUMU» CJIOBAaMHU, HAIIpUMep, He MOJIOTOK, a 3a0MBaJIKa, yia-
psUIKa.

Vnpaknenue 2. Haiiute HeIocTaTok B KakoW-HUOY/Ib Bety (J100oi). [Tpeanoxute perenne
I10 YCTPaHEHUIO 3TOr0 HEAOCTaTKaA.

IIpexne yem UcKaTh HEJOCTATOK U PELIEHUE, CAENIANTE NTPeBAPUTEIIbHBIN aHAJIN3 CAMOH BEIN
M0 METONY «4 MPUYUHBI APUCTOTENSI»:

1. 3auem HyxHa 3Ta Beulb? E€ npeanasHauenne? Kakylo npobiemy pemraer 3ta Belib? Kakosa
LIeJIb €€ CO3aHUsA?

2. Kro, kax, rue u xoraa e€ caenan? [lo kakoy TexHOMOrnM (KakoMmy crocooy)?

3. 13 kakoro marepuasa 3ta Belllb c/enaHa?

4. Kakywo ¢popmy nmeer 3ta Bellb? Kakue yactu Bely BAUAIOT Ha (popmy?

K satomy Kypcy mpuInén Bormpoc uutatesisi: «XoTeaoch Obl O0JIbIIe BCIIOMOTaTeIbHBIX MaTepH-
aJIoB».

OTBeT. DTOT YpOK Kak pa3 0 TOM, YTO BCIIOMOTATeIbHBIM MaTepUaIOM SIBJISIETCS BECh MUP.
[Mpumensiiite nHCTpyMeHTH TPU3 K cBOMM 3a/1auaM: CBOIA JOM, CBOsI pa00Ta, CBOM JIeJ1a, CBOH BEIIN
u T. 1. Bonpoce! nummre aBropy shinnikov@rambler.ru
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A. IunnukoB. «JIérkas TPU3 nns cuibHOro MeluieHus. [Ipaktuyeckuil Kype»

ba3osbie npuémbl (paHTa3MPOBAHUS

Briepenu BBIXOIHBIE, ¥ BBl HE 3HA€TE, YEM UX 3alOJHUTH. [laBaiTe 3aiMEMCs (PU3KYJIBTYPOH,
He BCTaBas ¢ IMBaHa. S uMero BBULY 3aHATLCS (PU3KYIbTYpoi MbllUieHus. [Ipennonoxkum, pedeHoK
MIPOCUT BECEJIO MPOBECTU BpeMsl. Bbl MOxeTe MpejioKuTh NO3aHUMAThCS (PU3UKOM, XUMUEH, MaTe-
MAaTHKOM. . .

— O, ner! Tombko He 310!

— Jluteparypa, pycCKUM s3bIK, reorpadus. . .

— DTOro Toxe He HaJO!

— Jloruka? — cnpammBaeTe Bbl C TUXUM OTYASTHUEM.

— IToBTOPATH MIKOJIbHBIE TPEAMETHI HA BBIXOAHBIX ? DTO pa3Be pa3BicyeHue?

Yo xe nenarb?

Jl1g Hayasla — pelmTh TPOCTEHbKYIO 3aJa4y: MPUIYyMaTh )KMBOTHOE, O KOTOPOM €IlI€ HUKTO
Y HUKOT/Ia HE pacCKa3blBaJl.

PeuenTsl CHJIBHOrO MBIIUIEHUS MPOCTHI, MPOLIE, YEM pELENThl pa3BUTUS MAMATH U YK
TMOTPOILE METOOUKU OBJIAACHNS] THOCTPAHHBIMU SI3bIKAMHU.

PeuenTsl 3TM — npeaMeT M3yvyeHHs HOBOM HayKH, KOTOpas HOCUT YOUBUTEJIbHOE Ha3BaHUE:
Teopusl pelieHns1 U300peTaTebCKUX 3a/1a4.

Bort nepBbiii cioco0. Bozemem, HaripumMep, ciioHa. A(QpuKaHCKOro.

[Tpumennm npuém «YmMeHbleHue». CIIOH cTaja MaJeHbKUM. A HaCKOJIbKO MaJleHbKMM? Ycu-
JIMM MTPUEM, TTPOBE/ISl yMEHBIIIEHHUE 10 T'PaHULIE MAKpOMUpa ¢ MUKpoMupoM. [1ycTh ClIoH cTaHeT pas-
MepoM ¢ Mmypasbs. [Ipeacrasunm?

Teneppb npuMeHnM NpuéM «YBenuueHue». Ho, yBennuum He pa3Mepsl CI0HA, a KOJTMYECTBO.
YV Hac nosiBUJIOCH CTa/I0 CJIOHOB, II€ KaX/IblM CJIOH pa3MEPOM C MypaBbsl.

Eine 1o6aBuM B perient HOBOTO )KUBOTHOTO MPUEM « YCKOpEeHHE» . YCKOPUM pa3MHOKEHHE CJIO-
HOB. Tenepb CI0HBI NOSABJISIIOTCS CO CKOPOCTBIO OAMH CJIOH B MUHYTY. Yepe3 HECKOJIBKO THEW MaJIeHb-
KM€ CJIOHBI 3alIOHAT BCIO A(DpUKY.

Ms! npumennan npuéMsl (pantasupoBanus u3 Kypca TPU3-PTB (pasButve TBOpYECKOro
BOOOpaKEHHMS).

Bazoevie npuemol gpanmaszuposaruss MOXHO NEPECUUTATH 110 NAJIbIIAM PYKU:
. YBEJINYEHNE-YMEHBIIICHUE;
. IpoGienue (pa3beinHeHue) -00beAMHEHNE,
. HA000POT (3aMEHUTh BHIOPAHHOE CBOMCTBO «aHTUCBONCTBOM»);
. YCKOPUTb-3aMEIJINTD;
. CMECTUTb BO BPEMEHU BIEPEJl, CMECTUTh BO BpPEMEHU Ha3all;
. IBMEHUTb 3aBUCUMOCTb «CBOWCTBA — BPEMSI» WUJIM «CTPYKTypa — BPEMSI»;
. OTIENHTH (PYHKIIUIO OT OOBEKTA;
. UIBMEHUTH CBSI3U 00BEKTa CO cpelioN (BKIOUast 3aMEHY Cpelibl);

9. U3MEHUTDH KOJIMYECTBEHHBIM NOKa3aTes b (KOHCTAHTY);

10. oxuBneHue (caenarb pa3yMHbIM, BELb CAEIATh «KUBON»);

11. cratTnaHOE ceyiaTh NOABMKHBIM, a MOABMKHOE CTAaTUYHBIM;

12. yHuBepcanu3alus-orpaHu4eHue.

NMeHHO 3Tu MpoCThie MTPUEMBI JIETTIM B OCHOBY MHOTHUX CKa30K M (paHTACTUYECKUX MPOU3BE-
TIEHUI.

Bb1 MOXkeTe poAOIKUTh NPUMEHSATH PUEMBI K CJIOHY 10 TEX MOP, OKA HE MOTYYUTCS KUBOT-
HOE, KOTOPOro HHKOrjma He Obuto. Hampumep, mepeHecTd cTajo MajeHbKHMX CIOHOB M3 ApHKH
B AHTapKTHjy, a TUTAThCSl OHU OyayT peiOoii. Kak cTrasio MajieHbKHX CJIOHOB CMOXET JIOBUThH PhIO?
Bo3MOxHO, UM MTPUIETCS HAYUUThCS TUIABATh.

01N N KW~
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A. Iunaukos. «JI€rkas TPU3 mns cumbHOro Memuierus. [IpakTiaeckuii Kype»

O, Tak 370 yX)e riaBaoiue cJIoHUKU ! MoxeM u3MeHUTh (popMy CJI0Ha, (PU3MUECKUE 1EICTBUS,
HaJIM4YMe 4acTed U ux POpMBI. ..

Hymaete, 4T0o Mbl TPOCTO (PaHTA3UPOBAJIHU, & TPAKTUUYECKOM MOJIb3bl B 3TOM HUKaKou HeT? EcTb,
na emié kakasi! Mbl He IpocTo (paHTa3upOBaU, MBI N300pETaIH.

B 3as1BKe Ha MaTeHT HEOOXOAMMO ONKCaTh U300PETEHHUE 110 CTIEIUAIBLHON (hopMmyIe.

dopmyna nzodperenus: «[Ipumenenne A B kauectBe H, rie A — uzBectHblil 00beKT, H — ero
HOBOE Ha3HauYEHUE».

danTacTHUECKKE CIOHBI MAIEHBKOTO pa3Mepa, KOTOpbIe HEBEPOSTHO OBICTPO Pa3MHOXKAIOTCS, —
3TO U300peTeHue, TONbKO (haHTacTHueckoe. Tenepb 0cTaaoch NpuayMaTh Ha3HAYeHHUE HOBOTO )KUBOT-
Horo. Kcrary, reorpacdust 1 6MOJIOTHS B 9TOM Clly4yae MPUroasiTCs.

Te xe campble pUEMBI (DAHTA3UPOBAHUSI MOXKET HCIOJIB30BaTh JIOOOW Y3KHMI CIIEIUAIHUCT,
YTOOBI CO3J]ABATh MPAKTHUECKUE U300pETeHNs B TEXHUKE, HayKe, OU3HECe U B APYTUX OONIACTSIX.

B 2014 rony ITedanom Xemtenom mnonydyeHa HoOeneBckasi mpemMusi IO XUMHUM 32 METOJ
STED (Stimulated Emission Depletion Microscopy). ®ioopeciieHTHasi MUKPOCKOIHUsI BBICOKOTO
pas3perieHus M03BOJISAET YBEJIUUUTh pa3pellieHe ONTUUYECKMX MUK POCKONOB B AT pa3. STED saBns-
eTCsl WJUTIOCTpAlIMel MCIIOJIb30BaHMSI MPUEMA «HA000POT».

[Tedan XenneHn Mor He 3HaTh, YTO UCIIOIb30BAJ MPUEM CUJIILHOTO MbllIeHus. O1HaKo, 0Co-
3HaAHHOE MPUMEHEHNEe TIPUEMOB WII X KOMOMHAIIMI 3HAUUTENILHO MOBBICUT 3(P(PEKTUBHOCTD pellie-
HUS TIOCTAaBJIEHHBIX 3a7ay. TpU30BLIAMU HAlJJEHO MHOTO IPUMEPOB TOrO, KaK y4YeHble IIPOXOIUIN
MHUMO CBOMX «HOOEJIEBCKHUX MPEMUI», BCETO JIMIIb U3-32 TOT0, YTO HE MCIOIb30BAIN TU MPOCTHIE
MIPUEMBI MBIILJIEHUS. A Jpyrve y4€éHble HaxoquaM perieHus. OKa3bBaJloCh, UTO BCE YUEHbIE, KOTO-
PBIX KOCHYJIACh yAa4a, Ha CaMOM [ieJie UCTIONB30BaIM OAWH WM KOMOMHAIIMIO TPUEMOB.

A Tenepp BepHeMcs K Hadaty. PU3UKY, XUMUIO, reorpaduio U Apyrue HayKH 3HaTh HAJIO.

Knaccuueckue 3nanust HeoOxoqumbl. Pu3KKa, XUMHsI, MATEMATUKA U JIpyrie HayKu B u300pe-
TaTeJIbCTBE HYKHBI JJIs1 TOTO, YTOOBI (PAaHTACTHUECKHE MU CTaIM PeaIbHOCTBIO.

Ecnmu uzobperenus aenaiorcs B oOmacTi Ou3Heca, TO HeOOXOAUMO 3HATh MAPKETHHT, TEOPHIO
yIpaBJieHHs1, OM3HEC-MofIeIMpoBaHue U T. 1. Ho, uesioBek Bcero 3HaTh He MoxeT! BepHo, BOT moyemy
cerofHsi paboTalT KOMaH bl n300peTaresnel. Bcnomuaure Tomaca DnucoHa, KOTOPHIHA MEPBBIM CO31aJ
KOJUIEKTUB M300peTarTeliei.

Ecnu n3o0peTtenus AenaioTcst y3KMMHU CIIeIUATMCTaMU, TyCTh Aae KOMaHJaMU CTIeIIMaTICTOB,
TO Kaky1o posib BemoHsieT TPU3? Crienmamict no TPU3 pomken ObITh MpoheCCUOHATIOM B OpraHU-
3a11K MPO(ECCUOHANIOB U MX MBICIMTENTBHOM AEATEIbHOCTY MIPU PEIIEHUH N300peTaTeIbCKUX 3a1a4.

IIpaBuiio H3006peTaTebLCKOro HCKycceTBa : «CHavana XUuTpocTh, a TOTOM (PU3HKA».

I'enpux AnpTinyniep UMen BBUAY, YTO CHayala HaJO HAWTH KAEI0, a KJIACCUYECKUE 3HAHUS
UJIEI0 BOIUIOTAT B KU3Hb.

Eme ouenr Ba:xkHoe 3amedanme. Henb3s ocTaHaBIMBATBCS HA MOJIYTH, HE JOIYMBIBATh.
[TpumeHsist mpuéMsl, cTapaiTech I0BECTH KUAECI0 O TAKOTO COCTOSIHMS, KOIZa Balll MO3T 3aKPUYMT:
«Yro 3a muKocTb! AGcypa!». DTO 3HAYMT, YTO BbI ACHCTBUTENHHO MPUIyMaJId HEUYTO HOBOE !

[puémel pantazupoBanus Bxoaar B Kypc PTB (pa3zButue TBOpuecKoro BOOOpaxeHus).

Ileab UX OCBOEHMSI — HAYUUTHCSI U3MEHSATH MpecTaBIeHus: 00 00beKTax: MpeIHa3HAueHIEe
00beKTa, (hopMa, TEXHOJIOTUSI N3TOTOBJIEHH S, TPOUCXOKACHHUE, MaTepual 0ObEeKTa, a TaKkKe Mpe-
CTaBJICHHUsI O B3aUMOJEUCTBUM OOBEKTA C IPYTMMHU, U3MEHEHHSI BO BPEMEHHU U IIPOCTPAHCTBE.

IT1H pUEMBI OYITyT MOJIE3HBI TAKXKE MPH UCTIONB30BAaHIH MeTof1a « CHEKHBIA KOM».

K 6a30BbIM nprémam (paHTa3MpPOBAHUS MOKHO JOOABISThH APYTHe TPU3OBCKHME UHCTPYMEHTHI
MBIIUIEHUS], Hanpumep, «[Ipuémsl pa3pelienns TEXHUYECKUX POTUBOPEUMIA».

Pexomenpayercs k npoutenuto kaura Ixanau Ponapu «I'pammatrika dpanTazum».

N1. YBeanueHue-YMeHbIIeHHE

MBI Bcera 4To-To WM U3MEHSIEM, UM COXPaHsIEM B HEU3MEHHOM BU/IE.

UYToObl YTO-TO YMEHBIIUTh WX YBEJIUYUTD, BHIOEPUTE OTHO CBOWCTBO U €r0 3HAYEHHE.
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A. Iunaukos. «JI€rkas TPU3 mns cumbHOro Memuierus. [IpakTiaeckuii Kype»

Hanpumep, BbicoTa cTysia OT 1ojia 4o cueHbs uMeeT 3Hauenue 40—45 cm.

He ozpanuuusaiime cebs. YBeTMUMBAUTE U yMEHBIIANWTE O OECKOHEYHOCTH.

MOo’HO UCTIOJIL30BaTh JIOrMYecKuil MeTofi «CpaBHEHUE».

Ctyn pa3mMepoM ¢ I1aHeTy 3emJls.

N2. /Ipo6saenne (pa3bequnenne) -OobequHenne

Becb Mup — 310 cucrema. Llenoe cocrout us yacreit. OTAeIbHOE MBI MOKEM COEIMHUTS B LIEJIOE,
a 1eJioe pa3beAMHUTD HA YaCTH WA Pa3apOOUTh.

Ctyn MOXHO pa3fie/ITh Ha JIEMEHTbI: HOXKKH, CIMHKA, CUJIEHbE.

Ero MoxHO pa3apoouTh (packooTh, pacTepeTh, CKeb).

VpoBHHE JieJieHHsI 00BEKTOB: OT MaKpoMmupa (BUAMMOE TJ1a3aMu) O MUKPOMUpA (BILIOThH
10 TUIa3MBbl U SHEPIUH).

N3. Hao6opoT (3aMeHUTh BLIOPAHHOE CBOHCTBO «QHTHCBOICTBOM»)

Bopwba 1 eMMHCTBO MPOTHBOMOJIOKHOCTEH 3aKJII0YAETCS] B TOM, UTO Y BCETO €CTh CBOU

IPOTUBOMNOJIOKHOCTH. JII0IM MOTYT OLIEHUTh YTO-TO XOPOIIUM, @ MOTYT TUIOXMM.

s panTazmpoBaHus Uconb3yem npueéM «HaoGopots.

BeiOepute kakoi-1mO0 0ObEKT M OJHO ero cBoicTBO. Hampumep, Gomnbinas miaHeTa 3emis.
Caenaiite e€ manenpko. TBEpHOE caenaiTe MATKUM, a MATKOE — TBEPIBIM.

MOXHO U3MEHSATh HE OJHO, A Cpa3y HECKOJILKO CBOMCTB.

Takxe ¢yHkIUsS 00beKTa (padoTa, KOTOPYI OOBEKT BHINIOJTHSET) TOXE MOXET OBITh
«Ha060poT». Hanpumep, HOX HE pa3fensieT, a COeqUHSIET: Pa30rpeThlil HOX

MOJXET TUIaBUTh Kpasi TJIACTUKOBBIX 0OBEKTOB, KOTOPBIE TTOTOM CKJIEUBAIOTCSI.

N4. Yckopurh-3ameiinThb

Mup — 310 ABwxeHue. [laxke craTiyHble OOBEKTH MMEIOT BHYTpPEHHEE ABUKEHHUE MOJEKYJI.
Mornekysbl MOTYT JBHUIraThcsi OBICTPO, a UTO OyneT, ecii ux 3ameannTth? Ecim 3amennnTs aBToMo-
OWJIb, TO TIOHATHO, YTO Oyrer. Ham 310 He moHpaBUTCA. A eciu 3amMmeIuTh ckopocTh peku? [Tocte-
MIEHHO peKa MpeBpaTuTcs B 00JI0TO.

[MapameTpbl CKOPOCTH BHIOMpaiTe JTOObIE.

VYBenuuuBanTe CKOpOCTb. YMEHBIIANTE CKOPOCTb.

VYBenuuuBaiTe MeJIEHHOCTb. YMEHbIANTE MEJIEHHOCTb.

CHHOHMMBI MEJJIEHHOCTU — BOJIOKMUTA, 3aMEJJIEHHOCTb, 3aTOPMOKEHHOCTb, KOMOTIMBOCTD,
JIEHOCTb, HEOIIEPAaTUBHOCTh, HETTOBOPOTIMBOCTh, HEPACTOPOITHOCTD, HECTIEIIIHOCTh, HETOPOILIMBOCTD,
MPOTSKHOCTb, TUXOXOAHOCTh, TOPMO3HYTOCTb, TATYYECTb.

NS. CmecTuth BO BpeMeHH Bliepél, CMeCTUTh BO BpeMeHH Ha3a/|

Uro Oyner, ec aBTOMOOW/Ib TMOMAAET B cpeqHeBeKOBbe? MM OpeBHUWI yelloBeK B Halle
Bpems? daHTacTryeckue (prIbMBbI YACTO UCTIONB3YIOT STOT MpuéM. HaBepHoe, 1axe CJMIIKOM 4acTo.

Yro e Ml MOXeM TepeMeniath BO BpeMeHu ?

Hanpumep, Hanuiem nucbMo, IOMECTUM B Karicyily, a NOTOM MOINPOCUM ITOTOMKOB OTKPbITh
Karicyiy Jsiet yepe3 50 nmm 100.

MosxeM MBICIIeHHO cedst TiepeHecTH JieT Ha 10 Brepén, yToObl CITaHUPOBATh CBOM JIEHCTBUS
B HACTOSIIEM.

BazoBble HyXIbl JIOJIe BO BPEMEHU HE MEHSIOTCS (€CTh, CIaTh, OBITh 3J0POBBIMU). A BOT
NOTpeOHOCTH BO BpeMeHH MeHsoTcsl. Hanpumep, paHbilie JII0IU Criajid Ha cojioMe. 3aTeM Ha Mepu-
Hax. A CerojiHs JIOOY XOTAT CHaTh Ha OPTONEJMUECKUX MaTpacax 0e3 BPeIHBIX BEIIECTB U ITPUMECEi.

N6. U3MeHNTH 3aBUCHMOCTD «CBOICTBA — BpeMsi» HJIN «CTPYKTYpa — BpeMsi»

CBoiicTBa 0OBEKTOB MEHSIOTCS BO BpeMeHH. JleTr BO BpeMeHU B3pOoCieloT. MbI cTapeeMm.

A uro, ecu. .. Co BpemeHeM MbI OyJieM He CTapeTh, a MosiofieTh? PuitbM «3araiouHast uICTopust
Bengxamuua barrona» ¢ Bpegom IlurTom B m1aBHO# ponu.

13



A. Iunaukos. «JI€rkas TPU3 mns cumbHOro Memuierus. [IpakTiaeckuii Kype»

B npupoze cBoiicTBa 00bEKTOB U3MEHSIOTCS. 3€JIEHbIE JIMCThSI CTAHOBATCS KPACHBIMU HJTH JKEJT-
THIMU. Belu Toxe co BpeMeHeM M3MEHSII0TCsI. XOPOIO WM TUIOXO TO — 3aBHCHUT OT OLEHKU YeJio-
BeKkoM. CyTb 3TOro NMpuémMa — MOCTaBUTh B 3aBUCUMOCTb OT BpEMEHH N3MEHEHUE CBOWCTB.

CTpyKTypa — 3TO BHYTPEHHEE YCTPOWCTBO, B3aUMOCBS3b JIEMEHTOB. YenoBek

COCTOMT U3 3JIEMEHTOB, a TAKKe )KMBOTHBIC M pacTeHusl. Bely umMeioT sJieMeHTHl,

KOTOpBIE MEKy COOOH B3aMMO3aBHCHMBI. VI3MeHsIs1 B3aMMO3aBUCUMOCTh 9JIEMEHTOB CHCTEMBI,
MBI YYUMCS TIPOTHO3MPOBATh Oyayiiee Bemend. Hanpumep, n3yunte n3MeHEHUE CTPYKTYPbI TeJIeBH-
3opa 3a 100 siet, 1 yBUIUTE, YTO ITO NOYTH (paHTACTUYECKAs SMOMesl.

N7. Otaenntsb (PyHKIHIO OT 00bEKTA

Bce 00bekThl BHIMOMHAIT (pyHKIMU. OHM UYTO-TO JAenaioT. Beimenurte meicTBue OOBEKTA,
U IIyCTh 3TO JISHCTBUE OyAET BHIMOIHSATCS CaMO.

Hanpumep, Bo3pbMEéM camMon€T. Beigenum (yHKIMIO — nepeMeniarh 4YesioBeKa MO BO3JIYyXY.
Otaenmum ¢yHkmo. Terneps yenoBek jeTaetT 6e3 KaKUX-I100 MPUCIOCOOTECHU.

B nanpHEHIMX ypokax Mbl HOAPOOHO M3yYMM CBOWCTBA

1 (PYHKIUH. DTOT MPUEM XOPOIIO TPEHUPYET TPU30BCKYIO «UACATBHOCTh». DYHKINS BBITON-
HseTcs 0e3 oobekTa. OOBEKTa HeT, a ero (PyHKIIMSI BHITOTHACTCSI.

N8. U3meHnTh CBSI3U 00bEKTa CO cpeoil (BKJIIOYasi 3aMeHYy cpe/ibl)

Hwuuto He cymiectByer camo 1o cede. Beerna ecth okpyskenue. Cpefa HaC MUTAET BO3LYXOM,
BOZIOM 1 efoit. Cpesa BiusieT Ha BeE. PaboTocrmocoOHOCTh Belel ToXKe 3aBUCHUT OT CPEJIbl.

Cnonbl xuByT B Appuke u IHauu. A eciim Mbl UX NepeMecTuM B ApKTUKY?

Uro Oygner, eciu Oestble MeiBeu Tiocensrcs: B Adgpuke?

Ecmu repost kauru «IIpukimoyenusi Poounzona Kpy3o» He TONBKO mepeHecéM BO BpPEMEHH,
HO ¥ OTHpaBuM Ha Mapc, To nonyuum ¢puiibM «MapcuaHuH».

N9. U3MeHUTH KOJMYECTBEHHbIN NOKa3aTe b (KOHCTAHTY)

KoHcraHnTa — BenmunHa, 3HaUeHUE KOTOPON HE MEHSETCs B paMKax paccMaTpUBaeMoOro IMpo-
1iecca; B 9TOM OHa IPOTUBOIIONIOXKHA NEPEMEHHOM.

ITOT NpUEM IpeJiaraeT KOHCTaHTY C/eaTh NepeMeHHON. [JnanekTuueckuil 3akoH nepexona
KOJIMYeCTBa B KayecTBo. Harpumep, Boza He MEHsIET arperaTHoe COCTOsIHHE, TIOKa €€ KOINYeCTBEH-
HbIi okazatesb °C HaxonuTes B nepeaenax> 0 u <100 °C.

Uro mocTosiHHO B OIpeleNeHHbIX ycnoBUsx? [laBaliTe KOHCTaHTYy cleslaéM IepeMEeHHOM!
Hogwiit rox npasnayem ¢ 31 nekadpst Ha 1 ssuBaps? [lepenecém Ha neto. B mae 31 nenn? [laBaiite
crnesnaeM 32 aHs.

N10. OxuByenne (caeaarb pa3yMHbIM, Belllb CAeJaTh «’KUBOI»)

«YMHBI I0M», « YMHBIE BEIl» — 3TU TEPMUHBI YK€ HUKOTO HE YIUBJISIOT.

OpnHako, ¢ TaBHUX BPEMEH B CKa3Kax BEIIM YacTO XKUJIM TaKOM K€ XKU3HBIO, KaK U JIIO/IH.

ITOT NpuéM pa3BUBAET SMIATUIO. B TBOpuUecTBe sMMIaTHs MCHOAb3YETCs IJIsl «ITOHUMAHUS»
BEIllM WJIM TPUPOAHOTO siBJeHMs. HalenuB TEXHUKY YeOBEUEeCKMMH CBOHCTBAMH, MBI CMOXEM
TMOHATDb UX «UHTEPECHI», «IKEJIAHUA», «HUCJIN» U JAKE «TyBCTBA».

Hampumep, nmoyemy cryin ciomancsa? HaBepHoe, Ha HEro cesl TyYHBIN YeslOBEK. A MOXET, JeTH
Ha HEM npsiranu? YTo 4yBCTBOBa CTYJ1 B 3TO BpeMs? Kakue yactu cTysna He BbIAEp:Kad Takoro
oOpamenus? Moxet oH coctapuiicsi? [TonpocuTte cTyn pacckazaTb O CBOMX MpoOieMax.

N11. CratuuHoe caenaTb NOABHKHBIM, a MOJBIKHOE CTATUYHBIM

OnuH 13 caMbIX IPOCTHIX NMPUEMOB. KameHb JieslaeM MoBUKHBIM, 2 aBTOMOOMIIb CTATUYHBIM.

[Momymarite 3a CYET Yero CTaTUIHbIA OOBEKT CTAHOBUTCS MOABWKHBIM. [l0KHA OBITH KaKasi-TO
SHeprus (Cuja), MoOMorarIasi OObeKTY JIBUTAThCS.

N12. YauBepcamuzanusa-Orpannyenue

YHuBepcanmzanus

OO1BeKT, KpoMe IIaBHOW (DYHKITUH, BHIITONHSET emmé u apyrue pyHkimu. Hanpumep, mapuko-
Basl pyuKa He TOJIbKO OCTABJISIET CJiejl Ha Oymare, a eIé OCBellaeT, CTpesieT, M BooOIIe, OHa «pado-
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TaeT» BOMIIEOHOW mnayiodykoil. [loBeimenne 3¢h@EeKTUBHOCTH (MACATBHOCTH) CHCTEM HIET JABYMS
MYTSIMU: BEIIM CTAHOBATCS O0Jiee YHUBEPCAIBHBIMH, TO €CTh BBHIMOIHSIOT O0JbIle (DYHKIIUA 1/VIH
BBOJATCS] OTPaHUYEHUS] HA BBHITIOJIHEHUE NIAaBHOUN (PYHKIIMU.

Orpanunyenuve

[NoBbimenue 3hpeKTUBHOCTH 32 CUET OrpaHIMUESHUI: HOJIb 3aTPaT, HET Bpefa, «BCE caMo cOOO0M
6e3 Huuero» u apyrue. [Ipu paHTa3poBaHUM MBI MOKEM KHUBOTHOE HAJCTUTh (DYHKIMSIMU IPYrOTO
KUBOTHOrO. Harpumep, mensenps ymeer npbirarb Kak KeHrypy. Mim BBeaém orpanuuenue. Bonku
OoJIbIlIe HE MOTYT ecTh MsCO. B Hameit

CKa3Ke BOJIKU I1aCyTCs BMECTE C KO3aMU U KOPOBAMU Ha JIYTYy.
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A. IunnukoB. «JIérkas TPU3 nns cuibHOro MeluieHus. [Ipaktuyeckuil Kype»

ba3oBble MbIC/INTEJbHDbIE ornepamun

B npenpinymmem ypoke Mbl n3y4nim 6a30Bble MpUEMBI (paHTasrpoBanus. Terneps n3yunm 6a3o-
BBIE MBICJIMTEJIbHBIE Ollepaliiy. Takoe Ha3BaHHWE OT TOTrO, YTO BCE JIIOAW MCIONB3YIOT MX: aHAJIOTHUs,
TOMOJIOTYsI, MAeATN3aLHs, a0CTparupoBaHue, aHaJIM3, CUHTE3, CPaBHEHUE, KOHKPETU3alusl, KJIacCH-
(pukanus, acconparys.

B 3TOM ypOoKe MBI PacCCMOTPUM TOJIBKO HEKOTOpPBIE U3 HUX, TaK KAK OHM HE BXOIAT B oOuie-
npuxsimyio IporpaMmy oOyueHus kiaccuueckoid TPU3, Ho Ge3 oBJaieHn st STUMH METOAAMH HEJTb351
copmuposars cuiibHoe MplnuieHne. B kycpax AC TPU3 (Caparosckon Hayunon Ilkonsr TPU3)
ecTb TMoJHasl MHpOpMAIMs 00 ITUX METOAAX.

[pencrasbTe, YTO BaM Aajv 33/laHME pa3padoOTaTh TAKOK MPOAYKT, KOTOPBIA BHITECHUT Apple
u Samsung HaBcerja u3 Mupa cMaprgoHoB 1 koMibioTepos. (Keratn, Hago o0aymars 310...).

XopoI110, BOBMOXHO HY)XKHO C/IeJIaTh HOBBIN KMPIUY, KOTOPOro HeT B Mupe. Kak ObITh?

Ippuka! Mcnonp3yem aHaIoruio.

H300peTaiiTe N0 aHAJOTHH

[Tpu rcriob30BaHUM METOA AaHATIOTHH UILYT CXOKHUe CBOMCTBA 00beKTOB. Ecii y oqHOro 00b-
eKTa eCTb HEKOTOpbIe CBOMCTBA, CXOKHE CO CBOMCTBAMHU APYTOro 0ObeKTa, TO Mbl OOBIYHO TPEATIO-
Jlaraem, 4to OCTaJIbHbIe MPU3HAKK NIEPBOTO 0OBEKTA €CTh M 'y BTOPOTO.

B npocrenem ciyvae Mpu BO3HUKHOBEHUH 3aTPYAHEHHS MBI IIPOCTO MBITAEMCS BCIOMHUTD,
YTO JIOOM AENAI0T B MOXOXeW cuTyauuu. Takum oOpa3oMm, 3HaHUs, MOSyYEHHbIE NMPU W3YyUYEHUU
O/IHOrO 0OBEKTA, MBI IEPEHOCUM Ha JIPYroil OOBEKT.

IMownck cxoncTBa M pa3Iuyus — 3TO TO, YeMy 00YyJaloT JIoJeH C JeTCTBa. MeTos aHaJIOT UM TTOITy-
JISIPEH BO BCeX OOJIACTAX YeJIOBEYECKOH JesTeIbHOCTH.

ITpumep. IBeitnapckuii nnxenep xopmk ne Mectpaib, ryiass ¢ coOakoi, 3aMeTHI1, YTo
K €€ ILEepPCTH MMOCTOSTHHO MPUJIMIAIOT CEMEHA KaKOro-To pacTeHusl. YCTaB YUCTUTh COOAKy, MHKEHEep
yccreloBall NPUUMHY UX Npuinnanus. OKas3anochk, YTO CeMeHa LeTUIAITCs Oaroaaps Meb4yaiiim
KPIOUKaM Ha BOJIOCKaX, HaxoOsAIIMXCs Ha uX nosepxHoctu. IlozgHee ne Mectpanp 3anaTeHTOBa
«JIMIY4Ky» «Velcro», KoTopasi CerofHst IIMPOKO MCHOJIb3YETCs] IPU M3TOTOBJIEHUH OfIEK/IbI, OOYBH
UT. A

Wrak, kupnny. Korpa-To Kupnuy caM cTajl CpeicTBOM YCTPaHEHHS HEJOCTAaTKa KJIAJKH CTEH.
Jlo mosiBjieHHs Kupnuya Kiaaka ObUla U3 MPUPOTHOro KaMHsS. A Tenepb MpeACTaBbTe, HACKOIbKO
BEJIMKA POJib 3TOro m3o6pereHusi! UYtoObl M1300pecTr HOBBI KUPITHY, HY’)KHO HAWTH Y HETO HEAOCTa-
TOK U 3alucaTh TEKCT U300peTarenbckon 3aaaun. Hanpumep, «Jlis Bo3BeJeHUS CTEH UCIIONb30BATh
KHUpIUY, KOTOPbI HE MMeeT OOJIBLIOro Beca». Llenb — BO3BECTH CTEHBI, YCTPAaHUTh HEJOCTATOK —
OOJIBIIION BEC, OrPaHUYEHM S — CIOJIb30BaTh KUPITUY.

Mmem ananor nerkoro Bemecrsa B npupoze. Yro B mupe camoe sterkoe? Ilycrora! Kupnuu
JOJKeH OBITh cAenaH u3 mycToTsl! Kak xajb, 4To 10 MeHs yXe M300pesu MyCTOTeNble KUPIUYH. . .
Hy, He cTpalHo, BO3MOXHO 1 KOrja-HHOYAb M300peTy UleaTbHbI KUPIUY.

ba3oBas mbiciuTesbHas onepanusa «Apeanmnsanus»

Ectp nBe naeanuszanuy.

Ilepeaa — Hayunasa. B TPU3 Takasa uaeanuszanys sABISETCA OIHUM U3 MOCTYJIATOB TEOPUU —
«Pa3BuTne Bcex cuCTeEM MIET B HAIPaBJIEHUM YBEJIMYEHUs CTENIEHU UaealbHOCTU. MneanbHas Tex-
HHUYECKas cUcTeMa — 3TO CHCTeMa, Bec, 00bEM U IUIOLIAJb KOTOPOM CTPEMSATCS K HYIIO, XOTS e€ Cro-
COOHOCTD BHITOJHATH padOTy NIPH 9TOM He yMeHblaeTcsi. FiHaue roBopsi, naeaibHasi CUCTeMa — 3TO
KOIZIa CUCTEMBI HET, a (DyHKLMA €€ COXpaHAEeTCsA W BHINIONHAETCA». Kupnnua HeT, a ero pyHKuus
OIOPBI BHIITOJHAETCA.

Bropas — o6piBatenbckas. Ha ocHOBe npeacTaBieHuil O COBEPILIEHHOM CTPOUTCS OOLIECTBO,
OTHOIICHHUS K JIIOISIM, pa3paboTKa KaKMX-JIMOO TOBAPOB WJIH YCIIYT.
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Ecnu MBI 3agymaemMcsi 0 COBEPIIIEHHOM KUPITHYE, TO HA/IEIUM €r0 TAKUMH «JUKUMH» Xapak-
TEPUCTUKAMHU, YTO HE KaKIbIM NHcaTesb (baHTaCT COIIACUTCS onucarh 3T0. OIHAKO, UMEHHO TaKOM
TIOJIXO/ K M300peTaTesbCTBy Ja€T BEpHOE HalpaBJieHHe MBICTH. Biarogaps uaeaiu3aiyy Mbl 3HaeM
«Kyla oyMaTb».

Terneps JII0AM TOYHO 3HAIOT, YTO €CJIM YTO-TO CO3/1aBaTh, TO COBEPIIEHHOE, a KaK? A Tak, YTOObI
HE TOJILKO BeC, 00BEM U TUIOIIA/Ib 3TOTO PaBHSLIACH HYITIO, 2 YTOOBI 9TO YTO-TO OBUIO YIOOHOE BO BCEX
OTHOILICHUSIX.

OueHb Ba’KHO [TOHUMATH OTVIMYKE TEXHUUECKON UIeaIbHOCTH OT coluaibHON. K moasaM Henb3s
MIPUMEHATh TEXHUYECKYI0 MIEATbHOCTh, a TO TOMYYUTCS, YTO MeasIbHAs KeHa Ta, KOTOPOH HeT,
a e€ ¢yHkuus BbinoHseTcs. ColyanbHasi UAATbHOCTh — TO YIOBJIETBOPEHHE MHTEPECOB JIOICH
Ha 100% 6e3 Bpena. CormanbHast UaeaabHOCTh «He HaBpean» OblTa cPOpMY/IpPOBaHa eIle «OTIOM
MEJULMHBD> [ UIIOKpaToM.

Ha amepukanckoM 3aBojie 10 MPOU3BOACTBY 3yOHOM MACThl YacTO TIOOMKW HE HAIOJHSUIUCH.
Bo3nukia 3a1aua 1o oOHapyXeHUIO U yOMpaHUIO ¢ KOHBelepa MyCcThIX TIOOMKOB. HaHsiTast unkeHep-
Has Komranus npeaioxuia 3a $20 000 000 pazpaboTaTh pOOOTU3UPOBAHHYIO JIMHUIO.

OpnHako, pyKOBOIUTEITH PEIIUII TPOBEPHUTH, €CTh JIM Opak Ha BceX KoHBerepax. Okas3anoch, 4To
Opaka He ObLIO Ha OTHOM JIMHUK BO BpeMsl paOOThI OJTHOTO KOHKpeTHoro padouero. Yto oH craenan?
OH noctaBusT OOBIYHBIA BEHTUJISTOP, KOTOPBIM C/IyBajl C KOHBeWepa mycTeie TIoOMKU. Tak mpocroe
n300peTaTesbcKoe perieHne cakoHommIo 3apoay $20 000 000.

TpyaHoCTH ¢ M300peTaTebcTBOM BO3HMKAIOT TOTA, KOTJA JIOAM HE MOHUMAIOT, YTO TaKoe
CBOICTBAa OOBEKTOB. B MOeil mpakThke UMEHHO 3TO ObUIO MPUYMHOW TOTO, YTO YYEHUKU HE MOTJIU
OCBaMBATh JIaXKe€ CaMble IIPOCTBIE METO/IBI TBOPYECTBA (KPEATUBHOCTH).

UYro Takoe CBOKCTBO? DTO TO, UYTO MOKET U3MEHUTHCS Y OOBEKTA.

CnoBapb: «CBOICTBa OOBEKTA 3aBUCAT OT BU/A B3aUMOJEUCTBUS OOBEKTa U CyObeKTa, Halpu-
Mep: ecM Ha sI0JIOKO CMOTpPETbh — OHO MMeeT IBeT U (POpMy; €ClIM ero OTKYCUTh — UMeEeT TBEp-
JOCTh U BKYC; €CJIM €r0 B3BEUIMBaTh — UMEET BEC; €CJIM OLIEHWBATh €ro radapuThl — UMEET pa3Mephl,
€CJIM TPOraTh — MMEET IMIepPOXOBaTOCTh. OOBEKT SIBJSETCS CBOUMU CBOWCTBAMH HE TOJIBKO CYOBEKTY,
HO ¥ IpyrM OOBEKTaM, TO €CTh CBOMCTBAa MOTYT TIPOSIBIISATHCS U B XOJIE B3aUMOJICHCTBHSI OOBEKTOB
APYT C APYTOM».

CBolicTBa — Ba)KHEWIIUI pecypc B n3oOperarenberBe. Harpumep, CBORCTBO pydKH — IUIACT-
MaccoBasi. 3/1eCh UJIET pedb O YaCTH «KOPITyc». CBOMCTBO KOPITyca — MJIACTMACCOBBIIA.

Benuuuna — marepuall.

3Hauenue — miactMacca. M3006peTenns genaiorcs depes namenenne SHAUEHWM cucTeMHbIX
CBOJCTB.

[Tpumep. N300peTéM HOBYIO HIAPHKOBYIO PYUKY.

Campiil mpocToii AJropuT™M N300peTeHHs:

HIar 1. [TaHo: mapukoBasi pydka ¢ IJIaCTMacCOBBIM KOPITyCOM.

CBOJCTBO KOpITyCa — IJIACTMACCOBBIN.

Benuuuna — marepuall.

3HaueHue — IJiacTmacca.

IIar 2. Bo3sMéM cTrkep (OyMaxkKy).

CBOWCTBO CTUKEpa — OyMaKHBIMH.

Benuuuna — marepuall.

3HaueHue — Oymara.

Iar 3. Ckonupyem 3HaYeHHE MaTepuasia OJIHOrO OOBEKTa B 3HAYEHHE MaTepuajia JIPyroro
00beKTa. 3aMEHUM CBOMCTBO KOPITyCa CBOMCTBOM CTHKEpA.

ITar 4. ITonyyaem uzeio HOBOIl py4Ku

CBOWCTBO KOpITyca IMAPUKOBON PYYKH — OYMaXKHBIH.

Benuuuna — marepuall.
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A. IunnukoB. «JIérkas TPU3 nns cuibHOro MeluieHus. [Ipaktuyeckuil Kype»

3HaueHue — Oymara.

JJis1 cipaBKu:

CocrosiHue — 3TO Ha0Op CBOWCTB 0OBEKTa (HANpUMeEp, BEPTUKAIbHOE WIJIM TOPU30HTAIBLHOE
MOJIOJKEHHE).

[Tpu3Hak — HEM3MEHHOe, 3a(PMKCUPOBAHHOE, 3aKpeTIeHHOE 32 00BEKTOM CBOWCTBO.

Vopaxunenue 1.

Bosbmute aBa mo0bix npeameta. Beiienute ux cBoicTBa. 3aMEeHUTE CBOMCTBO OIHOTO Tpel-
MeTa CBOMCTBOM JIPyTroro rnpeamera.

VopaxHenue 2.

Beimuimre HECKOMBKO M300pEeTaTeNbCKUX 33lad B HOBOM OOBEKTE, KOTOPHIA MONYYHIIH
B YnpaxHenuu 1 no ¢popmyiie: 1eab+HeJ0CTaTOK+0r paHUYEHUS.
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A. IunnukoB. «JIérkas TPU3 nns cuibHOro MeluieHus. [Ipaktuyeckuil Kype»

MeTOI[I)I AKTHNBU3allu MbIIIIJICHUSA

[Momuute PoOunzona Kpy3o, KoTopblid cpyOM OOJbIIOE IEpeBO, CHOeIal M3 HEro JIOAKY,
HO Opocu BIanu ot Oepera, Tak Kak He CMOT JIoTanmTh e€ 10 Mopsa? Eciu Obl OH 3HaJ XOTS ObI
HECKOJIbKO TIPUHITUTIOB N300pETaTeIbCKON HAyKH, TO, aKe COBEPIIMB OIMIMOKY (C/Ie/IaB JIOOKY BIaJIH
OT BOJIBI), CMOT OBl JIOCTHYb LIEJTU. DTOT MPUMEP MOKA3hIBAET, HACKOJILKO BEJIUKA POJTb MHEPIIUH MBIIII-
JIeHV S, HACKOJIBKO YeJIOBEUECTBO He yMeeT paboTaTh HaJl CBOMMU Ia0IOHAMHU.

HuxkTo He 3axo4er jieTaTh Ha CaMOJIETaX, Y KOTOPbIX BEPOSTHOCTH JI0JIETETh JIO IMyHKTA Ha3Ha-
YEeHUsI TOJIbKO Y OIHOro. HUKTO He 3aX0UeT KUTh B IOMaXx, U3 KOTOPBIX TOIBKO B OJJHOM MOXHO KHUTb.

OnHaKO B TBOPUECTBE UMEHHO TaK M 00CTOSAT jiena 10 cux nop! Tonbko 2—3% wujielt XOTb Kak-
TO JIOBOIATCS 10 BHeApeHus. B yem npuunna? OfHa U3 IJIaBHBIX TPUYHMH — HU3Kast 9(P(hEeKTUBHOCTD
MeTona rnpod u omubok (MInO).

Perienue n3o0peTarenbckux 3a1a4 — OOUH U3 JIPEBHEHIIMX BUJOB YeJIOBEYECKOU JesITeIbHO-
ctu. MoskeT ObITh, camblil JpeBHUI. I mopa3uTenbHO KOHCEpBATUBHBIN: B HAIIIM JJHU, KaK U THICSIUU
JIeT Ha3aj, B OCHOBE TEXHOJIOTMM u3o0perarenbcTBa JekuT MIIuO, cyTh KOTOPOTro 3aKIoyaercs
B TOCJIE/IOBATENIBHOM BbIIBUKEHUM U PACCMOTPEHUHU BCEBO3MOKHBIX UJICH pellieHurs 3a/1auu.

[Tpu 3TOM BCSAKME pa3 HeyaauHasi ujes OTOpachBaeTCsl,  BMECTO He€ BBIJBUTACTCS HOBAS.
[TpaBu1 moucka HeT: KJIIOUOM K PelIeHHI0 MOKET OKa3aThCs JT00ast ues, Jake camasi «IUKasi».

Ckonbko xeptB Ha cuety MITuO? He cuects! B To Bpemsi, Oka 4e0BEYECTBO YUMIIOCH TLIa-
BaTh 1OJ] BOAOM, JIETaTh 10 HeOy WJIM CTPOUTH IoMa, Torudso MHoro jmoaein. Ho, HecMoTps Ha 3T0,
TBOPYECTBO JIEPKAOCH M0 rpU(POM TAUHCTBEHHOCTH.

Hay4uHo-TexH1uecKkas peBOMIOLMS 3aBaIAIA «TOPSIIMMU» 3a/1a4aMU MHCTUTYTHI, KOHCTPYK-
TOpcKue O10po, Taboparopuu. Berai Borpoc o noBbiieHn# 3¢ ek THBHOCTH TorcKa uei. C Hayasa
20-ro BeKa pa3HbIMU JIOIBMH CO3JABAIMCh METO/Ibl MOMCKA uieil. CaMbIM y/IauHbIM BAPUAHTOM CUH-
taercss TPU3 (anropuTMU3MpOBaHHBIA METO/I TIOMCKA PEIleHUs] KOHKPETHOW MPOOJIeMbl), HO €CTh
U JIpyrre MeTOMbl, KOTOpble 0ObeTUHEHBI B «MeTo/Ibl aKTUBU3AIIMU MBIIUICHUS» (METOJIBI YIIOPSIO-
YEHHOTO nepedopa BapUAHTOB UjIeH).

W3 coTeH TakKuX METOIOB BBIJICNISIOTCS HECKOJIBKO: CUHEKTHKA, MeTOl (POKaTbHBIX OOBEKTOB,
MOP(OIOrMYecKUi SIMK, METOIl KOHTPOJIBHBIX BOITPOCOB M MO3TOBOM ILITYPM.

[To3HakoMHMCs ¢ OIHUM M3 CaMbIX BOCTPEOOBAHHBIX METOIOB AKTMBU3ALIMU MBbIILICHUS
B MHHOBAILIMOHHOM JE€ATEIbHOCTH.

CuHekTHKAa

Paspadorana V. 'opmonom B 1950-x rojax. B uucie pabounx MexaHU3MOB TBOPUYECTBA, BBE-
JEHHBIX aBTOPOM, ObUTM 4 aHATOTHM: MpsMasi, JTU4YHasl (IMIMATHs), CUMBOJIMYEcKasi U (paHTacTUye-
ckas1. [1o muenuio V. I'opaoHa 1151 TBOPUECKOro Mpoliecca O4eHb BaXKHO YMEHHUE MpeBpaliaTh Herpu-
BBIYHOE B MIPUBBIYHOE U, HAOOOPOT.

STOT METOJI XOPOIII TEM, UTO 3I0POBO pa3BUBAET CIOCOOHOCTh M300peTaTh Mo aHajaoruu. B mpo-
IIJIOM YPOKE Mbl U300peTasIv HOBbI KUPITHY. BBIICTMB HEJOCTATOK (CITAIIIKOM TSIKEIBIN ), TTBITAIACH
HallTu uaeanpHoe perieHue. [IpogomkuM uckath Uaeu.

[Ipsimas ananorusa. Kupnuu kak apyroit Kupnud. A ectb ju Jierkue kupnuuu? [la, ner-
ckue KyOuku. OHU I1acTMacCoBble. 3HAYUT, Mbl MOKEM KHUPIIUYM [IeJIaTh He TOJbKO U3 TJIMHBI,
HO U U3 IJIACTMACCHI.

Kputuka B CHEKTUKEe MPUBETCTBYETCS, a MOTOMY MOXHO PAaCKPUTHUKOBATH MJIACTMACCOBbIC
kuprnnyn. HaiiieHHble HeJOCTaTKK CTaHyT U300PETaTeIbCKMMU 3a/Ia4aMU.

JIlnunas aHanorust (mmarusi). S — kupnmy. [loyyBcTByiiTe ceOst kuprnuaoM. OXUBHUTE €ro.
Hano npesacraBuTh, 4TO MIMEHHO JiesiaeT Hac jJjerkumu? Hanpumep, noyemy Mbl 11aBaemM? Y Hac ecTb
BO3/YX B JIeTKHUX. DBpuka! «[Iplmammii» kuprnud! BoT 1 noyuniiv MHTEpPEeCHY0 UIEH.
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CumBonueckast aHajorus. Eciu Kupnud TBEpAbIA U TSKENBIMA, TO HAIIEM MPOTUBOIOIOX-
HOCTb. MATKMI1 CHET, MsArKasl BoJa, MsArkas NepuHa, MATKUI myX. KakoBel cBoilcTBa CHera, BOAbI,
nepunbl, myxa? CaenaeM Kupnud U3 cHe:XMHOK. Ila, Kcratu, goma u3 cHera «Uribl» yke JaBHO
AenaloT Hapoabl ceBepa. Bonusiil kupnuy. [louemy Het. Boga, sblomascs ¢ KpbllM-Kynosa, BIIOJIHE
MOXET 3aMEHUTb KUPIWY, PadOTAIOMIMI CTEHOH (€Cau KyIoJ OyAeT JepKarh 4To-To apyroe). MHre-
pecHas uzaes 1 ponTaHa! Kupnny-nepuHa MOKeT Tak:ke U3roTaB/IMBaThcsl. BHYTpEHHOCTh Takux
Kupryen OyaeT coaepkaTb NPy KUHbL, TIepbs U MTyX.

danTactuyeckas aHanorus. IIpencraBum nan€ékyio IUIAHETY, rae rpaButaiu HeT. Kak tam
JIOIY TONB3YITCA KupnuyamMu? Bo3MOXHO, OHM MCHONB3YIOT KUPIWMYM U3 JIETKOTO MaTrepuaa,
HO OHM BCE PaBHO TSIKENBIE 32 CUET KaKoro-imoo ¢pusnveckoro 3¢gdexra. Botr Obl MOHATH, Kak 3TO
MOXHO clieJIaTh, M B pykax HoOeneBckast mpemusi!

Komnanus 3M, u3BecTHass MHOKECTBOM MHHOBALIMH, B TOM YHCJIe M300PETEHHEM «KEIThIX
JIMCTOYKOB» (CTHKEPOB), SIBJISIETCS MOKJIOHHMIIEH MeTosia «CUHeKTHKa» . [1o MOMM CBeIeHUSIM, U300-
peTeHus TaMm JenaioTcs 3TuM Metofom. Kommanus oueHs 3akpoitas. [lonyunts nHgopmanuio o Tom,
YTO TIPOUCXOOUT BHYTPU, HEBO3ZMOXKHO JIsI IIPOCTOTO JIIOOOMBITCTBYOIIEro. OIHAKO, OJHOMY TpH-
30BIly yIQJIOCh TOOBIBATh B HEH ¢ TipesioskeHreM o0yuenns: TPU3. PykoBoacTBO 3aaymManock, OTBe-
THB, YTO IIOKA UM JOCTATOYHO «CUHEKTUKM».
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IH1a0,10HBI CHJIIBLHOI0 MBIIIIJIEHUS

Uro B nepBylo ouepe/ib MelaeT U300peTaTestio MoJyYUTh XOPOIIYIo Uaeo?

NHepuys MblIIeHHA (ICMX0J0THYeCKasi HHEPIHsA) — CKJIOHHOCTb K COXPAHEHHUIO yxke
MMEIOIIMXCsl TIPEACTaBICHHH, MAOIOHOB, HEXeJlaHWe NMepecMOTpeTh WX, Jdake ecliu OHU Ooree
He TMO/AEPKUBAIOTCS OIBITOM WJIM OMPOBEPralOTCs UM.

N3o0petatenbckas 3aga4ya. Ha 3ape kunematorpada erie He ObUIO 3aJI0B ¢ HAKJIOHHBIM TOJIOM.
A 3THKeT He NPeANUChIBAJ JaMaM CHUMaTh HUIANbl. C3aay CUAAIINM 3pUTENSAM CHIIBHO HE HPaBU-
JIOCh, YTO CKa3blBaJIOCh HA MOCEIIAEMOCTH CEaHCOB M MOIVIO BBECTH Ou3Hec B yObITKHU. [IbITamich
IaBaTh OOBSBICHUS 110 TPOMKOTOBOPHTETIO, HO HUKTO IUIATBI He cHUMaU. [ToBecr oObsIBIeHIS —
HyneBou pe3yabrar. Kak ObiTh?

MoskeT OBITh TIOKaKETCSl CTPAHHBIM, HO JIOAM MBICIAT madiaoHaMu. 1o xopouro! Eciu Obl
HEe [1a0JIOHBI, TO MBI K&KIbI pa3 yAUBISLIACH Obl TOMY, YTO HY)XKHO 3aBSI3bIBaTh HMIHYPKU. YesoBeK
OYEHb MOXOK Ha KOMIIBIOTEP, B KOTOPOM MHOXeCTBO Iporpamm. Kaxaas nmporpamma BbIIONHSETCSA
B OIpeAenEHHbIX cuTyauusx. [11abmoHbl moMoraioT HaMm JelCcTBOBaTh Ha aBTONMUIIOTE, HE 3a/lyMbIBa-
SCh O TOM, KaK pellaTh KM3HEHHbIE 3aJauM.

Ho, xu3Hb He cTrouT Ha MecTe. Ecii 1aboHbl MOMOTaloT perarh U3BECTHBIE 33/1a4H, TO, YTO
Zenath, €Cli B KaKOW-TO MOMEHT MO3I He MOXeT NMofoopaTh HykHoro mabdnoHa? lymaio, Bel yxe
3HaeTe, YTO MO3T BBIIACT MOX0KMIA MmabIoH 1o ananoruu. He 3ps spyautst urpst «YUro? I'ne? Korma?»
CUMTAIOTCSI OYEHb YMHBIMU JIIOAbMU. OHU MHOI'O 3HAIOT, a €CJIM BO3HUKHYT TPYAHOCTH, TO OTBIILYT
B CBOMX 3HAaHUsX MOXOXMI OTBET Ha BOIPOC, a IOTOM CMOTYT Jae JIOTMUECKH repepadboTaTb CBOU
3HaHUA U PELUTh 3aauy.

OpnHako, MOXET Tak CIYYMThbCS, YTO aHajorus noaseaet. Ilycrora B ronose, a mpoOiemy
peuuTh Hajgo. YTo k, BOT TyT Mbl U mogouiin K camoii cyru TPU3. Kax xe ona padoraer?

51 ouens mo6mo urpy «JlaHeTtka». B urpe Bemymmii 3a1a€T Kakyo-1100 CUTYAIHIO, & UTPOKH
JOJDKHBI OOBSICHUT €€. Bemymit MoxkeT orBevaTh Tonbko «[la», «Her», «He umeer 3HaueHu s ».

A pazpaboran «Beunyto» «laHetky». [Ipeacrasbre, uto s 3aragan uucio ot 1 go 10. oxanyii-
cTa, JafiTe OTBET, KaKoe YHCIIO 5 3araaai. Mcnomb3ys madnon «[lepebop kaxaoro uncna u3 AecsaTi»,
OTBET Oy/eT HaiJeH 3a HECKOJIBKO CEeKYH[. DTO MpUMep MPOCTOW KM3HEHHOH mpodnemMsl. HyxHo
HaWTH YUCIIO U3 JIECATH, NTepedpai Bce BAPUAHTBI, HALIUTU OTBET.

A 4o, ecim s 3aragao yucio ot 1 go 31 536 000? Eciu nepebupars 4mciia O OJHOMY
B CEKYH/1y, TO POBHO 0]l MOXKET YITH Ha repedop Bcex BapuaHTOB. BOT 1 nosiBuiiach n3o0peraresib-
CcKas 3ajava.

Heob6xonumo Haiiti 3aragaHHoe BegymmMm yucio u3 31 536 000 BapuaHTOB, OTBET JIOJKEH
OBbITh Hali/IEH 32 HECKOJIbKO MUHYT, BeJyILMil caM He CKaXeT OTBET.

1. Ilennb ecTh.

2. 3HaeM HeI0CTaTOK, KOTOPBIY HY’KHO YCTPaHUTb.

3. OrpannyeHus ONpenesvIH.

3amMeHHMM cTapblil 1abIoH repedopa BApUaHTOB Ha OoJiee COBEpIICHHBIH. JlOmyCTHM, UCTIONb-
3yeM Metof «Bbosbie-Menblie». JIocTaTOUHO OTCeKaTh IO MOJIOBUHE YMCell, KaK OTBET JEeWCTBU-
TEJIBHO OyeT OBICTPO HaMIEH.

C nomorpio TPU3 uzobperaresns JeaeT To ke caMoe — OTCeKaeT c1adble (KOMIIPOMUCCHBIE)
BapUaHTBHI, BBIXO/IS, C MIOMOIIBIO METOAA «MICAIN3ALMA», HA CaMble CUJIBHBIE PEIIEHH. A BOT Iepe-
OO0p OH yike JieJlaeT He BceX MOIpPsA]] BAPUAHTOB, a TOJIBKO CAMbIX CHJIBHBIX.

[Mepe6op B TPU3 Bcé paBHO octascs. Ho 3To mepedop TOIBKO CHIbHBIX BADHAHTOB.

Yro MbI caenami? Mbl HCTIONB30BANM ISl PEIIeHUs] HepelaeMoi 3a/1a4u APYroi madIioH.

CuibHOe MbIIVIEHHE — 3TO UCTIOIb30BaHUE CUJIbHBIX Ia0JI0HOB. [IpyrumMu cioBamu, HyKHO
MMETb «Ha0Op OTMBIYEK» JIs1 pa3HBIX 3aMKOB, a eIIE JTydllle OHY YHUBEPCATIbHYIO.
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[pu cronkHOBeHMU ¢ TynUKOBO# cutyarueit, TPM3 pacrionaraer Ha 3TOT citydai 1iesbiM Tady-
HOM TPOSIHCKHMX KOHE! — HAOOpOM XUTPBIX OOXOIHBIX TIPHEMOB.

Cekper u300peTare)ibCTBa B OCO3HAHUM IMAOJIOHHOCTH MBIILJICHUS U YMEHUU 3aMEHSThH
HepaOoTarolye madloHbl Ha 0osiee COBEpPIIIEHHBIE.

Bynyun crynenrom Kamudgopnuiickoro ynusepcutera, Jxopmk JaHuur (MatemMaTtvuk, oauH
13 OCHOBOTIOJIO)KHUKOB JIMHEHHOTO TTPOrPAMMHUPOBAHH 1) OTHOCUJICS K YUEOE OUeHb CePhE3HO U YacTO
3aCHKUBAJICA JO NO3Hed Houl. OHAX bl OH M3-3a 3TOr0 HEMHOI'O MPOCIIal ¥ MPUILEN Ha JIEKIUIO
npoeccopa HeliMaHa 1o CTaTUCTUKE C JBaJLATUMUHYTHBIM ono3naHueM. [Ipodeccop okazasncs
T'YMaHHBIM U IyCTWJI B ayJUTOPUIO oro3zaBinero. CTyaeHT ObICTpO Mepenucan IBe 3a/1a4u ¢ JOCKH,
riozarasi, YTo 3TO IOMAITHee 3aJaH1e U JOCIyIIa JISKIUIO. 3a/1a4 ObUTH TPYJHBIMU, U Ha UX pellle-
Hue y JIKopaka ynulo ax HecKosibko JHeil. Ho B KOHIIE KOHIIOB OH MX pellrj U MPUHEC pelIeHUs
npoeccopy. Tot Huuero He ckazain... Yepes Heckonbko Henenb podeccop Heiliman BopBasics B 1oM
Jlxxopazka B IECTh yTPA.

Hymato, ria3a y Hero ropenu, kak y Jloka Bpayna u3 punsma «Hazan B Oyayimee». Okazanocs,
YTO CTYJEHT HAILE IPaBUJIbHOE PELICHUE JBYX paHee Hepa3pelMbIX 3aJa4 MaTeMaTUYeCKOro pas-
JeJ1a CTAaTUCTUKH, O YEM Jake U He MOJ03peBall, TaK KaK OMo3JaJl Ha 3aHATHE U HE CIIbIIIAJ [Ipeam-
OyJIbl K 33/1a4aM, HAIMCAHHBIM Ha JJOCKe. 3a HECKOJIBKO JJHEH eMy YJaJloch pEelInTh He OfHY, a JIBe
3a/laud, HaJl KOTOPbIMUA MaTeMaTUKU MYUYWINUCH JECATKY JIeT, U Jake DUHIITEHH HE CMOT HAWTH UX
pemenve. [xopmxk JaHimr He ObLT OrpaHUYeH CIaBOM TUX 3aJa4 Kak Hepa3peluMbIX, OH IPOCTO
HE 3HaJI, YTO 3TO HEBO3MOXKHO. ..

Ecmm Ob1 [IXopmk NpUIIEn Ha JEKIUI0 BOBPEMs, TO TIOMy4YrsI Obl IIA0JTIOH «33/1a4M Hepelae-
Mble». OH Obl X HE Pelu. ..

A Tenepb MO3HAKOMUMCSI C KJTIOUEBBIM CHIIBHBIM 11a0ioHoM TPU3.

WneanpHble pelieHys MOMy4YaloTCs TOTAA, KOrJa HEINOCTaTOK caM coOOHM ycTpaHsiercs: 6e3
HHUYETO, 32 CUET COOCTBEHHBIX PecypcoB (Kak B ckazkax: KoBép CAMOnéT, ckatepr CAMOGpaHKa).

[NonpoOyiite HaiiTW OTBET Ha 3ajady o Aamax B kuHotearpe. [lycts mambr CAMU cHumyT
LUISATIBL.
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JeTckuil AI3bIK H300peTaTeJisi

Ha omHOM M3 ceMuMHapoB MO Teopuu M300peTaresbeTBa [. AJbTiny/uiepom Oblia Mpensio-
KeHa Takas 3aj1ada: «[Jomyctrm, 300 21€KTPOHOB JOIKHBI ObUIM HECKOJIBKMMU TPYIIIaMU NEPEUTH
C OJJHOTO SHEPreTUYeCcKoro ypoBHs Ha Apyroi. Ho KBaHTOBbIN NIepexo]] COBEPLIMIICS YMCIOM TPyl
Ha JIB€ MEHBIIIMM, IT09TOMY B KaKIyI0 'PYIIITY BOILIO Ha 5 37eKTPOHOB Oosbiie. KakoBo umnciio amex-
TPOHHBIX TpyI? DTa CJIOKHAS MPOOIeMa JI0 CUX Top He penieHax». Ciymmarenn — BBICOKOKBaIA(pHU-
[IMPOBAHHbIE MHKEHEPHI — 3aSBIJIM, YTO OHU HEe OepyTCs peliaTh Ty 3aady:

— Tyt kBaHTOBas (PU3MKA, a Mbl — IPOU3BOACTBEHHUKH. Pa3 Ipyrum He ynanock, HaM MOAABHO
He y/acres. ..

Torna 'enprx CaynoBud B3su1 COOpHUK 3a1a4 1O aredpe 1 MpOYrTal UM TEKCT 3aauu: « s
otnpaBku 300 MOHEPOB B J1arephb ObLIO 3aKa3aHO HECKOJIBKO aBTOOYCOB, HO TaK Kak K HA3HAYEHHOMY
CPOKy JjBa aBTOOyca He MpUOBbLIM, TO B KaXAbl aBTOOYC MOCAAWIM HAa 5 MUOHEPOB OOJblIE, YeM
npeamnonaranoch. CKoiabko aBToOycoB ObLIO 3aKa3aHO?»

3asiaya ObUIa pelieHa MrHOBEHHO. .. MI3o0peTarenbckast 3aja4a MouTH BCerzia MMeeT yCTpaliia-
IOIIYI0 OKpacKy. B mo0oi Matemariueckoi 3agade ecth OoJiee WM MeHee SIBCTBEHHBIH TOATEKCT:
«MeHs BIIOJIHE MOXHO pelnTh. Takue 3alauM yXe HEOJAHOKPATHO pelaiuch». Ecam mMaremartu-
JecKas 3aJava «He MOJJIaeTCsl», HM Yy KOro He BO3HHKAET MBIC/IM, YTO OHA BOOOIE HE pelaeTcs.
B 3amaue n3o0peTaTebcKoil MOATEKCT COBCEM MHOM: «MeHs e TBITAIUCh PEeliaTh, J1a He BBIILIO!
He 3ps ymMHBIE JIIOIM CYUTAIOT, YTO TYT HUYETO HE MOfIeNaelb. . .».

Pabora Hag n3o0peTartebeKoil 3a1aueid — 3To paboTa Haj TEKCTOM. YesloBeK OMUCHIBAET MPO-
OJIEMHYIO CUTYaLMIO, B KOTOPOW SIBHO BBIJIEJIEH HEIOCTATOK WJIM MOCTaBJIeHa 11e/lb, HO HET CPEACTBA
€€ JOCTUKEHU .

TexkcT, mocjie «06padoTkn» nHcTrpymentamu TPU3, npeacraBiasier HHCTPYKIHIO (YTO,
r7e, Korja 1 Kak KOHKPeTHO HaJo caenarh). Kak jxe Tpu30BLIbl 3TOro Jo0uBaoTcs?

I'enpux AnbTiryiiep BBEN IMPAaBUJIO «IETCKUX CJIOB». B NEepBOHAYAILBHOM TEKCTE OIUCAHUSA
npoOJIeMbl BCeria MPUCYTCTBYIOT MPOgheCcCHOHAbHBIE TEPMUHBI SI3bIKA, HA KOTOPOM TOBOPSIT CIEIH-
AJIMCTBI TOW 0OJMacTH, rae BO3HUKIIA mpodnema. Kazamock Obl, CenMaImMCcThl JIETKO MOTYT PEINTh
npodnemy! Ho, He TyT-TO OBLIO.

Besymue — enath OMHO M TO K€, M KK pa3 0XuaaTh UHOTO pesynbrata (AnbOepr DiiH-
IITEHH).

TekcTbl MPOOIEMHBIX CUTYalMid, HAIMMCAHHBIX MPO(ECCHOHATIBHBIMU TEPMUHAMM, COAEPKAT
’KECTOKYI0 MHEPILIMIO MbIIIUIEHU . DTH TEPMHUHBI — IIA0JIOHbI, C TOMOILBIO KOTOPBIX PELIMTh MPOOIeEMy
HE y/1aJ10Ch.

Kak y3Hath, 4TO BB MOHSUM CyTh 3aga4un? IlombiTaiitech OOBSICHUTD €€ TPOCTBIM SI3BIKOM.
BcriomauTe ciyvaii, Korza Bbl 3alMKJIMJIMCh HA 33j1a4e U HaYam oObsCHSTH e€ cede. B 3ToT MoMeHT
MPOSIBIISIIOTCS JIOTMUECKUE OIIMOKH, KOTOPbIE BBl HE BUIENN PaHbIIIE.

HyxHo nepeBecTy TEpMUHBI Ha ITPOCTOU AI3BIK, TOHATHBIN IIKOJIBHUKY 12—14 sieT. 910 3HaumT
M3MEHUTD cTapble madioHsl. Hanpumep, He MOJIOTOK, a yaapsiika. JJaTuuk Ha3Bath Mepsuikoi. Hoxk —
paspe3asikoil. BeHTUIATOp 3anucarh Kak BO3AyXOTOJIKAJIKA.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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