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OT aBTOpa

B Hauane 1990-x ronoB MHe B pyku nonaja kaura Y. docrepa « ATakylolue BHIMTPbIBAIOT> [1].
IIpexkpacHas KHUra ¢ Maccou (paKTUYECKOTO MaTepualla, ONUCHIBAET UCTOPUM YCTIEIIHBIX KOMITAaHUM,
Takux Kak «Xblonert- [lakkapny», «IIpokrep sua ['smon», «[BM», u ap.

Ecmu otOpocuTs MpUKyY, TO CXeMa ycrexa BhIPMCOBBIBAIACH Y aBTOPA MPAKTUYECKU OJJMHAKO-
Bas Be3Jie. bplna 3arHuBawinas crapas KOMIaHus (komnanus 3-4-ro srana B tepmuHosiorna TPU3).
B Hengpax ee O0pokparyi, MO HEMOHATHBIM MPUYMHAM TOSIBIISUICS. SHEPTHYHBIA JIMAEP, KOTOPHIA
J0JIroe BpeMs MPSATAJICSA BHYTPU CTPYKTYPbI («Cepblil KapAuHA», IMJEp BTOPOIro 3Tara, B TEPMUHO-
noruu TPU3). 3ateM oH MouemMy-TO CTAHOBUJICS IJ1aBHBIM B KOMITAaHUU U ObICTPO cTapToBai 3¢pek-
THBHBII HOBBIN MPOAYKT (MMOHEPHYIO crcTeMy B Tepmunonoruu TPU3). U.... YPA! Iobena!

Bce onmcpiBaeTcss 0O4eHb KPAaCOYHO, C OTYEPKUBAHUEM OJIArOPOHBIX YEPT XapaKTepOB BCEX
YCIIEIITHBIX JIU/IEPOB, HO,... Yept Bo3bMu! Tak He ObiBaeT! A eciut Obl 3TOrO Juzaepa He ObLIO, TaK
4yro? Y Hac He ObUIO Obl, CTUPAIBHOTO MOPOIIKA, IIEPCOHATBHBIX KOMITBIOTEPOB, IIPUHTEPOB???

Heno B ToM, uto Y. docTep CTaBUT TeJlETy BIEpeau Jomanu. JIedCTBUTENBHO OT JIAEPA MHO-
roe 3aBUCHT. [1710X0ii Tnaep MoxeT noryouTs [lesio uimm HaJonro 3aTOpMO3HT Pa3BUTHE CHCTEMBI M
texHosoruu. Ho He JIunep nepsuyeH, a cama cucrema! CozgaHne HOBOM MMOHEPHOM CUCTEMBI OIIpe-
aensiercsi OObEKTUBHBIM YPOBHEM Pa3BUTHS TEXHUKU. A ee pa3BUTHE — OOBbEKTUBHBIMU 3aKOHAMU
pa3sBUTHS TEXHUYECKUX CUCTEM.

Xopowwii JIngep rpaMoTHO U OBICTPO pa3BUBAET CUCTEMY, €C/IU JEUCTBYET B COOTBETCTBUU
C 3TUMM 3aKoHaM. VIMEHHO Mo3TOMy M pa3BUBaIUCh ObICTpo  «XbloneTT-Ilakkapn», «IIpokrep
sH] ['9MO1», «IBM». VIX aepsl AefCTBOBAIM B COOTBETCTBHE C 3aKOHAMU PAa3BUTHS TEXHUUYECKUX
cucreM. [1paBna, nenany OHM 9TO MHTYUTUBHO. HO Ha/10 MOHMMATBh, YTO MIOCKOJIBKY 3TH 3aKOHBI 00b-
eKTUBHBIE — UX MOXHO M3Y4UTb, U Pa3BUBaTh JIIOOYIO CUCTEMY OCO3HAHHO C YYETOM THX 3aKOHOB.

B TPU3 u3yuyeHbl MHOTHE U3 3aKOHOB Pa3BUTHS TEXHUUECKUX CUCTEM, 3aKOHOMEPHOCTEN pas3-
ButHs [ena. Ects u apyrue pa3paOoTku, OOBACHSIONIME CMEHY JIMIEPOB B MPOLIECCe Pa3BUTHS TEX-
HUYECKOW CUCTEMBI, ITPABUJI YIIPABJICHU KOJUIEKTUBOM Ha Pa3HBIX Tallax €€ pa3BUTHs (B YACTHOCTH,

B HEKOTOphIX paspadorkax b. 3noruna, JI. Kanana u U. Asuneca [ 7 ]). Bce 310, B COBOKYIHO-
CTH C BEJIMKOJICITHBIM MHCTPYMEHTapHEM IO PEIISHUI0 TEXHMYECKUX IPOOIeM MO3BOJISET OBICTPO
3(p(peKTUBHO pa3BUBaTh TEXHUYECKYIO cUCTeEMY U Jleno, Ha ee OCHOBE.

B 3710i1 KHUre He TOJIBKO ONKMCaHbl 00IEe 3AKOHOMEPHOCTH PAa3BUTH S, HO U 1aHbI KOHKPETHBIE
PEKOMEH JALMY UX TPUMEHEHNIO,  TAKKE IIPUMEPBI U MUKPOCTAHIAPThI, KOTOPbIE CMOT'YT ITOCITYKUTh
a”ajoramu Juis Bamen curyannu. FIMeHHO 3TMM pekoMeHAalusaM (OHU u3iioxeHsl B Pasziene 3 tom
1 1 B TOMe 2), HY’KHO CJIeJOBaTh B pakTU4ecKoy padote. [Ipocto cMOTpeTs pekoMeH1alyu, MUK PO-
CTaHJIAPTHI, IPUMEPHI U OLICHUBATh, KaK 9TO MOXKHO MX IIPUMEHUTh B KQUECTBE aHAJIOTOB K CUCTEME
U CHUTyallud, KOTOpble Bbl aHasm3upyere. DTO MO3BOJIUT UCKATh HOBBIE NEPCIEKTUBHBIE PEIICHUSA
HE CJTyYaiiHbIM 1IepeOOpOM BapUaHTOB, a HAMIPABJIEHHBIM ITOMCKOM B COOTBETCTBHE C 3aKOHAMHM Pa3-
BUTHS TEXHUUYECKUX CUCTEM'.

Tax cnoxuiocsk, uro ¢ Hayana 1990-x s 3anumaiicst u TPU3, u 6uzHecom, paboTtast TMpeKTOpoOM
10 Pa3BUTHUIO PA3HBIX ITPOMBIIIJIEHHBIX KOMIIaHUW. M1 Bce, YTO ONMMcaHO B 3TOW KHUTE, BO MHOTOM
OIpOOOBAHO U MOATBEPKAEHO MPAKTUYECKUM OIBITOM.

! Cront ormernts, a0 HEGOIBIION MIEPeGOP BAPHAHTOB OCTACTCS, HO OH PE3KO COKpammaeTca. 1o npeanonarai i I'. C. Anbriryi-
Jniep, paszpadarbiBasi APM3. TIpocTo OT HECKOJIBKMX THICSY BAPUAHTOB YMCIIO COKPAIIACTCS JI0 aHAIM3a HECKOJIBKUX BO3MOXHOCTEH,
U3 KOTOPBIX ¥ MOXXHO BBIOPATH ONTHMAJIBHBIN BAPHAHT.
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BBenenne

Kak nosiBnsiioTcst HOBble TeXHUYECKHUe chcTeMbl? ECTh i mpaBmiia co31aHust M300peTeH W
9TO SIBJISIETCS] 3TO AKTOM 03apeHHsi, TBopuecTBa nzooperaressi? MOXHO JM CO3JaBaTh M pa3BUBATh
CHCTEMBI 110 IpaBwiIaM U anroputmam? CyleCTBYIOT JIM TAKKE MTPABUJIA U AJITOPUTMBI?

Hns Beex, kro 3aHumaiicss TPU3 — 310 yke AaBHO pUTOpUYECKUE BOIIPOChl. Bech Mup pa3Bu-
BaeTCs B COOTBETCTBHE C 3aKOHAMU JUAJIEKTUKU. M TeXHUYeCKHEe CUCTEMBI — KaK 4acTh MaTepUaJib-
HOT'O MHpa — Pa3BUBAIOTCSA 10 ITUM K€ 3aKOHaM, HO TOJIbKO O0Jiee YaCTHBIM, TPUMEHUMBIM K TEXHU-
YECKUM CUCTEMaM. 3HAYUT 9T 3aKOHBI MOKHO U3YUYUTh U UCTIOJIb30BATh.

B TPU3 ocHOBHBIE 3aKOHBI Pa3BUTHA TEXHUYECKUX CUCTEM C(hOPMYIMpPOBal B KOHLE XX BEKa
I'.C. Anprirymep:

— 3aKOH MOBBIIIEHUS CTENIEHH UAEAIbHOCTH;
— 3aKoH S—00pa3HOro pa3BUTHS CUCTEMBI;
— 3aKoH nepexosia Ha MUKPOYPOBEHb;

— 3aKOH BHITECHEHHUS YEJIOBEKA U3 CUCTEMBIZ.

70 0011IME 3aKOHBI, KOTOPbIE OIPE/IeIISAIOT PABUJIA CYIIECTBOBAHUS U PA3BUTHUS TEXHUUECKUX
cucteM. OHM MOMOTAIOT HAM TOHSATh, YTO M KaK MPOUCXOIUT B MUPE TEXHUKU. DTH 3aKOHBI MI03BO-
JISIOT OIIEHUBATh TEXHUYECKYIO CUCTEMOM, CTENIeHb €€ Pa3BUTHS U pa3padaThiBaTh CTPATETUIO pa3BU-
THs 171 Hee u i [ena®. OHu onpenensioT onTiMasibHbIe YepThl XapakTepa Jlnnepa-pa3zpaborunka
IJ1s1 YCTIELTHOTO PA3BUTHSI CUCTEMBbI Ha pa3HbIX JTamax.

Kpome 3T0ro, Ha OCHOBaHMM 3THX 3aKOHOB, yueHMkamu I'. C. Asprarysuiepa paspaOoTaHa
rpynmna 0oJsiee YaCTHBIX 3aKOHOB, TEHAEHLIMI U JIMHUI Pa3BUTH S, KOTOPBIE JAIOT BOZMOXHOCTD IOJTY-
Yarb:

— [IPOrHO3bL Hauoosee MEPCIEKTUBHBIX HaHpaBJ'ICHI/Iﬁ Ppa3BUTUA TEXHUICCKUX CUCTEM;
— UHCTPYMCHTAJIbHBIC PEKOMEHAAIINU 110 UX CO3JAHUI0 U COBEPIICHCTBOBAHUIO.

Cpenu HanboJIee cepbe3HbIX padoT B 00JIACTH MCCIIEIOBAHUSI 3aKOHOB Pa3BUTHS TEXHUUYECKUX
CHCTeM MOXHO OTMeTuThb uccienoBanus b. JI. 3notuna u A. B. 3ycman B ux paborax u copTBepax
komranuu «Ideation International Inc.», B. M. Tlerposa [2], C. JlutBuna u A. Jlin6omupckoro [3],
0. I1. Canomarosa [4]. EcTb HEMaso U Ipyrux UCCIeA0BaHUM.

OTMeTHM, 4YTO B OCHOBHOM 3TH UCCJIEJOBAHUS KACAINCh HE aJITOPUTMOB CO3/1aHU I TMOHEPHBIX
cucTeM*, a 3aKOHAM Pa3BUTHS YK€ CO3/IaHHBIX CUCTEM. DTU Pa3pabOTKU MO3BOJSIOT 3(P(PEKTUBHO
COBEPIIIEHCTBOBATh TEXHHUKY Oe3 OOJBINMX 3aTpaT BpeMEHH Ha CITyJalHBIA MOUCK.

[epen Tem Kak HauaTh pacckas O 3aKOHAX Pa3BUTHS TEXHUKH, XOTEJIOCH Obl CIIeIaTh HECKOIBKO
3aMeYaHui.

2 Ene o 3aKoH, KOTOPBIH 51 OTHOIITY K OOIIMM 3aKOHaM, «3aKOH BO3pacTaHUs pecypcoB», Obu1 chopmyiuposan B. JI. 3notu-
HbIM. OH noapoGHo onucan B kHure-2 « TPU3 st yaitnukos-2. Pecypcebi», M3natenscrBo «lanaktuka», 2018 rox.; M3-so PUIEPO,
2018.

3 Jesto — KOMITaHus1, KOTOpast Pa3BUBAET U MPOJBUTAET TEXHMUYECKYIO CUCTEMY U KOJUIEKTUB, paOOTAIONINIA HAJT CO3/IAaHUEM | TIPO-
HM3BOJCTBOM 3TOM CUCTEMBI, OM3HEC, OCHOBAHHBINA HA HA 9TOH CUCTEME.

4 ITpescraBienyst aBTOpa 0 BOBMOKHOCTH CO3/JaHHsI aITOPUTMOB TTIOMCKA U CO3/IaHHsI ITMOHEPHBIX CUCTEM M TEXHUUECKUX CUCTEM,
CO3/IAIONINX HOBbIE S-KPHBBIE M3JI0XKEHBI HUXE.
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1. B omiune OT 3aKOHOB (I)I/IBI/IKI/I N XUMUH, 3aKOHBI pa3BUTHUA TEXHUUYCCKUX CUCTEM, TCHIACH-
WA U JIMHWUU PA3BUTUSA HE ABIAIOTCA CTPOro JETEPMUHUPOBAHHBIMU. To €CTb, HET YETKUX yKa?)aHI/Iﬁ
0 Pa3BUTHUIO CUCTEM, 3aTO €CTh OOIIUE MOAXO/BI ¥ MPABUJIA, KOTOPHIMHU M HAJIO PYKOBOJICTBOBATHCS
B paboTe, YTOOHI MPABIIILHO Pa3BUBATh cucTeMy. CripaBellTUBOCTH PAAM CKaKeM, UTO Jake TO Mpo-
MCXOJMT He Bcerja B noiHou Mepe. Ho 3HaHMe 3THX 3aKOHOMEPHOCTE! MOMOraeT MOHATh, B KAKOM
HaIlpaBJICHUU HYKHO ABUIaTbCA, IIPEABUACTb U3MCHCHUA B Hel. A 3HA4YUT, 3TU 3aKOHBI ITIOJACKA3bI-
BalOT BO3MOKHbBIE TEXHUYECKUE peIHCHI/IHS.

2. Ilynkr 2 BoiTekaer u3 1.1. B cuity ciyyaiiHOCTH npouecca OTKPbITHS, TPAKTUYECKH HEBO3-
MO’HO IpeJcKa3aTh TOYHO JIaTy WM CPOKU OTKPBITHSI, HO MOKHO JIOCTATOYHO YBEPEHHO IPOTHO-
3UpOBATh TPEH[IBl PA3BUTHUS, TUIIBI OXKUJAEMOTO Pa3BUTUSI TEXHUUECKMX CHCTEM, a TaK k€ OLIEHUTD
MIpeaesbl UX pa3BUTHS.

3. Het oT/ie/ibHBIX 3aKOHOB Pa3BUTHSI TEXHUIECKHUX CUCTeM — ecTh oquH oo0muit 3AKOH PA3-
BUTHS TexHUUECKUX CUCTEM, SIBJISIIOIIANACS YACTHBIM CITydaeM OOIero JUaJeKTUUECKOro 3aKOHa
pa3BUTUsl MaTtepud. TpaJvIIMOHHOE pa3/ie/ieHMe Ha pa3jIMuHble 3aKOHbI Pa3BUTHUSI TEXHUUYECKUX
CHCTEM — 3TO YCJIOBHOCTh, KOTOpas BBesieHa [yt ynoocTea aHamm3a. 3AKOH PA3BUTU S — kak MHO-
TOrpaHHbIN KPUCTAILI, T/Ie KaKAask TpaHb JIaeT CBOIO KAPTUHKY, CBOM cpe3. PaccMarpuBast KpucTasi
C pa3HBIX CTOPOH, MbI CITIOCOOHBI JIyUIlle BUJETh U TIOHMMATh €ro. 3aKOHbI Pa3BUTUs TEXHHUUECKUX
CHCTeM, KOTOpbIe MBI PACCMOTPUM HHKE, TeCHO CBSI3aHBI MEXIy COOOU, U B KakKJI0€ TEXHUYECKOe
pellieHre BUAUTCS Yyepe3 MPOosIBJICHUE TOTO UM MHOTO YaCTHOTO 3aKOHA (HY COBCEM KaK Mbl BUIUM
OJIHY TpaHb KPUCTAJIIa Yepe3 JIPYIyIo ero rpaHsb).

Hampumep, mosiBeHue camosieToB ¢ M3MEHSIIOIIEHCsl TeOMETpUe Kpblla — 3TO MPOSIBJICHUE
3aKOHA TIOBBIIIEHUS AMHAMUYHOCTY M YIPaBJsSeMOCTH (IOsIBJIEHHE IapHKUpa), ¥ 3aKOHA COIJaco-
BaHMS (JUHAMUYECKOE COITIACOBAHME MAPAMETPOB CKOPOCTH U YCTOMYMBOCTH B Pa3HbBIX YCIOBUSIX),
U TIPOSIBJIEHHE Tepexojia Ha MUKPOYPOBEHb (ApOOJIeHHe IEMEHTa), U TMOBBIIIEHUE WACATbHOCTH
(ymydIieHre moTpeOUTeTbCKUX KAYeCTB CUCTEMBI), U IIar 1o S-00pa3Hoi KpHBOii. . .. [IpocTo, ¢ Kakoi
CTOPOHBI IOCMOTPETb.

W ecny MBI OTHOCHM TO WJIM MHOE TEXHUUYECKOE pellieHre K OJHOMY U3 3aKOHOB, TO 9TO BCETO
JIMIIb, YTOOBI JIy4Ille W3YyYWTh M TIOHATH Te MPUEMBl U IIArd B 3aKOHAX Pa3BUTHUSI TEXHUUYECKUX
CHCTeM, KOTOpble IoMOoryT Bawm Jrydriie paboTath o CBOEH CHCTEMOM.

B nepBoM TOMe MBI IOIPOOHO PacCCMOTPUM OOIIME 3aKOHBI Pa3BUTHSI TEXHMUECKHUX CHCTEM,
YIIOMSIHYTHIE BHIIIIE,  TAK)KE HEKOTOpPbIe TEHICHIMH Pa3BUTHSI, KOTOPbIE BHITEKAIOT M3 ITUX 3aKOHOB.

Bo BTOpOM TOME [5], OyIyT paccMOTpEHBI TPU 3aKOHA, OMPEIEISIONIe TeHACHIIUA Pa3BUTHS
TEXHUYECKOW CHUCTEMBbI B paMKaxX OfHOW S-KpuBoit®. dta, Honee rrydoko rpopadoranHas B TPU3,
¥ HanOoJee MHCTPYMEHTaJIbHAS TPYIIa 3aKOHOB, BKJTIOYAET B CeOs:

— 3aKOH NOBBIIIECHUSA JTUHAMWUYHOCTH U YIIPABJIACMOCTH;,
— 3aKOH pa3B€PTLIBAHUA-CBECPTBIBAHU A
— 3aKOH COIJIaCOBAHUA-PACCOITIACOBAHMA.

I[HH OINMMCAHHA YaCTHBIX 3aKOHOB U aJITOPUTMOB £ 6y11y HCIIOJIb30BATh HEKOTOPLIEC TCPMUHBI,
KOTOPBIC, KaK MHE KaXCTCA, HanOoJjIee TOYHO OIPEACTIAIOT CYThb OIIMCBIBACMBbIX SBJICHUM:

’B TPHU30BCKOH Cpefie JacTo CIOpAT, KaK HAa3bIBaTh — «3aKOHBI Pa3BUTHS TEXHIIECKUX CHCTEM» WITH «3aKOHOMEPHOCTU Pa3BUTHS
TEXHUIECKHX CHCTeM». BeposiTHO mpaBMiIbHEe TOBOPUTH 3aKOHOMEPHOCTH, HO CYIIHOCTH, TEPMUHOJIOTHSI — 3TO (prsocodpeckue pac-
CyXXJeHHsI, He UMEIOIIIe TIPAKTUIECKOro 3HaueHus. 5 Gyay Moyib30BaThCs U TeM U IPYTHM TEPMHUHOM, B 3aBUCHMOCTH OT CHTYaIUH
Y TIPUHATON NMPAKTUKH MCTIONB30BaHUsI 3TUX TepMuHOB B TPU3.

® Zakombt npemiokers I'. C. ABTIIY/IEpPOM Ha Ga3e IPUEMOB YCTPAHEHHS IPOTHBOPEUHIL M PA3BUTHI €I0 YUCHHKAMH.
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TeHaeHIMS — CKJIOHHOCTb TEXHUYECKOW CUCTEMBI Pa3BUBAThCS B OMPE/IC/ICHHOM HarlpaBJie-
HUMH, 110 OITPEACJICHHBIM ITPaBHUJIaM. 910 3HAYUT, YTO IBMKCHUE B 9TOM HAITPABJICHUHN HC O6H3aTCJH)HO,
HO HanOoJiee BEPOSATHO.

JIuaua pasBUTUA — IMpearojaracéMad IMocjaeaoBaTCJIbHOCTb IAroB B PasBUTHU TEXHHUYC-
CKOM CHCTEMBbI, KOTOpasi MOBBIIIAET e¢ UICaIbHOCTh U, KOTOpasi HauOoJjiee BEPOsTHA TIPU Pa3BUTHU
CHCTEMBI.

MukpocTaHaapT — MOJEb 331a4M-aHajlora, KoTopasi peajin3yeTcsi B paMKax TeH/ICHIIMY WA
JIMHUU Pa3BUTHA. MI/IKpOCTaHIIapT MOACKA3BbIBAET BO3MOKHBIC PCILICHUSA HpO6)I€MbI WJIN 1Iaru B pas-
BUTHUU TEXHUUYECKOM CHCTEMBI, B pAMKaX OMNpe/Ie/IeHHON TeHICHIINH.

MHHHAJITOPHUTM — [T0C/IEIOBATEILHOCTh U3 HECKOJIBKHX I1aroB, MOJCKa3bIBaIOIas OCHOBHBIC
9Tallbl aHAJIN3a IPH MOUCKE PCIICHUSA B KOHKPETHBIX YCIIOBUSAX.
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Paznen 1. Kinaccudukanusa uzodpereHnin 1 norpedHocreil

N300perenns ObiBaloT pasHble. OJJHN — MaJICHbKUIA Iar B yIyYIIEHUd CHCTEMB, Ipyrue —
PaIMKaJIbHO MEHSIOT OOILECTBO.

B 1981 romy mue npumuiocs perars mpodiemy Ha Bepx-HceTckom MeTauty prudeckom 3aBojie.

I[Tpm 06pe3ke KPOMOK CTAIBHOM TOJIOCH! Ha arperare MpogoJIbHOM pe3Ku, HEOOXOIMMO IIEHTpH-
poBarth nosocy (7), 4ToOsl 00pe3aTh AMCKOBBIMH HOXAMH (2) JOCTaTOYHO IUPOKKE KPOMKH, YA
Bce TpenmHbl. Ho mosoca nocTosiHHO ABMIKETCS B CTOPOHY, MTOTOMY CHELMAIBHBII pab0o4mil OCTO-
SIHHO PETYJIMPYeT ee MOJIOKEeHHe Ha arperaTte pe3ky pyJloHOB. UTOOb! aBTOMaTU3MpOBaTh padoTY arpe-
rara, IpeyIoKeHO TPOIyCKaTh 00pe3aeMyio KPOMKY (6) yepe3 KOJbLIO ABYX IEKTPHUECKUX KOHTY-
poB (4). Yepe3 ofuH MpOITyCKaeTcsl IepEeMEHHBI TOK, KOTOPBI HABOJMUT TOK BO BTOPOW OOMOTKE.
ITpu sTOM, YeM GoJbliie MUPUHA 0Ope3aeMoi KPOMKH, TeM OoJibliie curHail. CUrHalibl, oTy4yaeMble
C JIByX CTOPOH MOJIOCHI, CPAaBHUBAIOTCS, U UX PA3HOCTb HAINPABJISAETCS B yIpaBJsioliee YyCTPOHCTBO
(3), kotopoe 3(pheKTUBHO 3aMEHsIET padoyYero.

Pucynok 1. Cxema yCcTaHOBKM LIEHTPUPOBAHUSA MOJIOCHI

B sTOM mpumepe, B cucTeMe BBITIOTHEHO HEOONbIIOE M3MEHEHNE — BBEJCHA YIPABIISIONIAs
cucrema. Ho 3to m3o0perenue u Ha Hero BeiiaHo A. C. N 958 047. U takux n300peTeHuid Kax bl
WHKEHEP MOXET CeIaTh MHOTO. DTH HeOOJbIIIEe N300PETEHHS MaJIO BIMSIOT Ha pa3BUTHE OOIIECTBA
B 1EJIOM, XOTA U PEHIAIOT HYXXHBIE 3a/1a4X B OIIPCACIICHHBIX YCIIOBUAX.

Hapsiny ¢ atim, ecth n300peTeHus, KOTOpble paJuKaabHO MeHSoT oOmectBo. B 1938 romy
uHxeHepbl Dprk Pocer u Pemxunansa ['urcon pazpadoTany mpoMBIIIIIEHHOE TPOU3BOICTBO TIOJH-
stuieHa. [lepBoe Ha3HaueHWe HOBOrO MarepHaa — MOKpbITHe TesehoHHOro Kabens. Tereph Mbl
MIOHMMAaeM, 4TO 3TO ObUIO KpaiiHe y3Koe MPUMEHEeHUe TOJIMATHIIeHa, HO Iaxe ero ObUIO JJOCTAaTOYHO
11l OpraHU3alMi SKOHOMUYECKH OMPaBAaHHOIO MAaCCOBOIO MPOU3BOJICTBA.

B ronst Bropoii MupoBoii BOIHBI aHIJIMYaHe TPUMEHSITH MOJMATHIIEH [1s1 IPOU3BOACTBA paaa-
poB. A B 1950-x romax HauaJioch MacCOBOE IMPUMEHEHHE TTOJIUITHIIEHA B CAMBIX Pa3HBIX 0OJIACTSX:

— ymakoBKa (Tapa, eMKOCTH U MAKETHI),
— TpyOBI [T CTPOUTEIBCTBA,
— pa3nMyHble AeTanu 000pYAOBaHUS M MHOTOE JPYTOe.

Bckope, B cepeune 1950-x  Obul pa3paboTaH aHAJIOTMYHBIA MaTeprial — TOJUIPOITHAJICH.
VY Hero ObuH ernie OOJIbIIIe BOZMOXKHOCTEH — 3TO JIeTaJli aBTOMOOWJIEH, OKOHHBIE paMbl, OOIIMBKA
JIOMOB. ..

(DaKTI/ILIeCKI/I HpI/IMGHGHI/Ie ITUX MaTepI/IaHOB paIII/IKaHLHO N3MCHUJIN MHOI'ME€ TEXHOJIOTUHN B
CTpOI/ITeJIBCTBe, ynaKOBKe, XUMUIO, SHGKTpOTeXHI/IKI/I nu IIpyFI/IX OTpaCJISIX.
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JI. Tler3uep. «TPU3 mis «yaltHUKOB» — 3. 3aKOHBI Pa3BUTHS TEXHUUYECKUX CHCTEM, TOM 1, U31aHue 2-e UCTpaBIeHHOE U
JIOTIOJTHEHHOE»

UeM ke OTIIMYAIOTCS 3TH U300peTeHus1?

I'. C. AnpTinyiiep npeyiok I BBECTH 5 YPOBHEH ISl OIIEHKU KauecTBa M300peTeHu , B 3aBH-
CUMOCTH OT TOTO,

1. Pa3peraior i1 OHM TPOTUBOPEUUS,
2. Hackomnbko cepbe3Hble M3MEHEHH s IIPOUCXOASAT B CHCTEME, M KaK BIIMSIIOT OHHM Ha OOIIECTBO.

N rmaBHBEIM KPUTEPUEM ABJIACTCA OLICHKA TOI'O, CKOJIbKO BApHUAHTOB, 110 MHEHHUIO 3KCIICPTOB,
HaJo nepedparh, YTOOB HAWTH pellieHue.

Wrak, knaccudpukanms nzodperenuii I'. C. Anpriymiepa:

1-ii ypoBeHb — Menpyaiiiiivie U300peTeHusI He CBSI3aHHBIE C YCTPAHEHHUEM MIPOTUBOpEYHid (10
10 BapuaHTOB).

2-i1 ypoBeHb — MeJikre u300peTeHus, oTyYeHHbIe B pe3y/IbTaTe YCTPAaHSeHU TPOTUBOPEUHS
crioco0aMu, U3BECTHBIMU B IaHHOU oTpaciu (o 100 BapuaHToB).

3-11 ypoBeHnb — Cpennue nzodperenus. [IpoTrBopeure mpeogosieBaeTcsl Cioco0aMu, U3BECT-
HBIMH B TIpeJesiax ofHOM Hayku. Hamprmep, «MexaHndeckasi» 3ajadya peraercss «MeXaHMUecKu»,
«XUMHYECKas» — «XUMHUecku» 1 T.1. (1o 1000 BapruaHTOB).

4-i1 ypoBeHb — KpymHsie n3ooperenus. Co3zgaercss HoBasi TexHUUYeckas: cuctema. [ToCKOIbKy
OHA He COIEPXUT MPOTUBOPEUMiA, MHOTJAa CO3JaeTcs BIeUaT/ieHne, YTo n300peTeHre caenaHo 0e3
ux npeoporneHus. Ha camoM ke 1ese mpoTuBopeurst ObLI, HO OHA OTHOCHJIMCH K TIPOTOTHITY — CTa-
poii Texuudeckon cucteme (1o 10 000 BapuaHTOB).

5-11 ypoBeHb — KpynHeiitme n3o0peTeHust — TMOHepHbIe N300peTeHN s, TOPOXAAIOINTNe HOBbIE
otpaciau TexHuku. Co3gaercs MPUHIIMITUATIBHO HOBasi TEXHUUECKas cucreMa. [IpotuBopeunii Her,
MOCKOJIbKY €Illeé HET U CaMOW CHUCTEMBI; MPOTUBOPEUMsI MOTYT MOSIBUTHCS JIMIIL B MPOIIECCE CHH-
Te3a cucTeMbl. i co3aanust n300peTeHus MSATOro YPOBHS HYXKHO IIPE/IBAPUTENIBHO C/Ie/IaTh HOBOE
otkpbitie (6oee 10 000 BapuaHTOB).

B 31011 KiaccuguKanmm Bce KaXeTcsl MPOCTHIM U TIOHSTHBIM, HO OCTAIOTCSI BOTIPOCHL.

Jliobas knaccudukamms co3maeTcs, 9ToObl 3aTEM ee MCIOIb30BaTh JIIs paboTh. A 4TO Jaer
oTa Kiaccudukamnus? Jenenrne n3o0peTeHUd Ha CJIOXHBIE W MpocThie? Tak 3TO M Tak O4YeBUIHO!
U eme, B kaure I'. C. Anpriiysuiep MUILIeT, YTO M300pETeHUH S5-TO ypOBHS, CO3JAIONINX HOBBIC
orpaciu nmpoMbiuieHHOCTH — 0,3% ot obriero urcna u3odpetrenuii’. Ho eciu ydects, 4To ceituac
€XEeroJJHO B MUpPE CO3JaeTCs OKOJIO 3 MUJUIMOHOB M300PETEHUil, TO 3TO O3HAYAET, YTO CO3MAeTCS
okosio 10 000 muzo6perenmii 5-ro ypoHsA. D10 10 000 HOBBIX OTpaciieil mpoMBbIIIeHHOCTH! SIBHO
HepeaibHO! Ho nouemy ['enpux CaynoBud He 3ameTui1 3toi Hestenioctu? He mor He 3ametuts! [1po-
CTO B TO BpeMsl eMy BaKHO ObLJIO 000CHOBaTh HeoOxoauMocth TPU3 1iis peleHurst CIOKHBIX 3a/1a4.
Jl71s1 3TOro M ObLIA ClieNlaHa Takasi S-ypoBHEBas KlacCuUKaIus.

Ho st akTMBHOM pabOTH HyXHa Jpyras Kjiaccudpukaims nu300peTeHHid, KoTtopas Oyaer
HAIpaBJISATh PadOTy CIIEIMAIMCTA, ONpeaessaTh Te MHCTpyMeHTh TPU3, koTtopele OyayT HamOomee
3(ppeKTUBHBI 17151 pelIeHus Kax 101 IPyMIibl 3aJa4.

7 menno sra dpa ¢ cebiikoit Ha I'. C. AnbTinyniepa NepeHOCUTCS U3 KHUTH B KHUTY Pa3HBIMU aBTopamu!
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JI. Tler3uep. «TPU3 mis «yaltHUKOB» — 3. 3aKOHBI Pa3BUTHS TEXHUUYECKUX CHCTEM, TOM 1, U31aHue 2-e UCTpaBIeHHOE U
JIOTIOJTHEHHOE»

I'napa 1. Knaccudpukanust n3o0pereHui

[Mpennaraercss HoBas kinaccudukamnus. B ee ocHoBe — mpoucxoxaeHnn n3ooperenus. OHa
HE TOJIbKO paszensieT N300peTeH s Ha TPYIIbL, HO ¥ TIO3BOJISIET PEKOMEH/I0BATh [T KKIOU TPYIIIbI
HaubOonee 3(peKTrBHBIE paboUre UHCTPYMEHTHI (3aKOHBI M JIMHUM PA3BUTUS TEXHUUECKUX CUCTEM
u pyrue uacrpyMentsl TPU3).

1.1. IlepBbiii ypoBeHb — MHOHEPHbIE U300pPeTEHUS

Onpenenenue: [Ton moHepHHIM N300peTeHUEM MTOHUMAECTCS CO3JAHHIE TEXHUUECKUX CUCTEM
Y TEXHOJIOTUM, KOTOpBIE:

— peanu3yloT HOBble (DYHKLIMH, KOTOpbIE PaHEe HE CYLIECTBOBAJIM; 3TO MO3BOJSET CO3[aTh
¥ y/IOBJIETBOPSATH HOBBIE IOTPEOHOCTH, KOTOPBIX paHee He ObUIo®;

Wi

— peanm3yioT U3BeCTHbIE (PYHKIMK, HO HA OCHOBE HOBOTO ITPUHIIMIIA ACHCTBH S, UTO TO3BOJISIET
YIOBJIETBOPSITh U3BECTHBIE MOTPEOHOCTH, HO Ha KAYECTBEHHO O0JIee BHICOKOM YPOBHE.

CO3II3HI/IC TaKMX CUCTEM BCETraa ABJIACTCA OCHOBOM IJIA ITOABJICHU A HOBBIX HaHpaBJICHI/Iﬁ B TEX-
HHUKE, U JaXE€ HOBBIX OTpaCJICfI IMPOMBIINIICHHOCTHU. 3aqaCTon OHU BbI3bIBAIOT CYHICCTBEHHbIC U3MCEC-
HCHUA B O6IJ.[CCTBC. Takue I/I306PCTCHI/IH BCEra OTKPBIBAIOT HOBLIC S-KpI/IBbIC().

Ipumep

Permeernockonus

I'nhasnoe omxpoimue 6 ceoeit dcuznu Konpao Penmeen coenan 8 nosiops 1895 2o0a. Pabomas
8 ceoeli 1abopamopuu, oH OOPaMmuUL 6HUMAHUE HA MO, YMO NOCAe 8KMOUEHUs MOKA 8 KAMOOHOU
mpyoKe, nouemy-mo HaUUHAem ceemumvbCst NOKPbUMblil cr0emM RAAMUHOUUAHUCINO020 Oapust OYMAadic-
Hblil sxpan. TIpuuem npoucxoouno smo onpexku «30pasomy CMviCAy», NOCKOAbKY mpyoka ovina non-
HOCMbIO 3aKPbla NAOMHbIM YEPHLIM KAPMOHOM, G 3HAYUM, C8eM He MO2 NPOXOOUMb Uepe3 Hezo.
OH BbIKAIOUUN MOK — C8eUeHUe NPEKPAMUNOCH, BKAOUUN — IKPaH cHoea 3aceemuncsi! H moeoa on
coenan 8vleoo, umo 8 mpyoke O3HUKAION UKC-AYUl, KOMOPble CHOCOOHbL NPOXOOUMb epe3 NAOMHDbII
mamepuan, u 3acmaegnsitom g.ayopecuuposams ocodwle seutecmea. Ilpuuem 6 3agucumocmu om 8uoa
MAmepuana u e20 moawuHwl, npezpaoa nponyckana donvute uru meHvite ayuen. Kax caeocmeue,
CMAN0 BO3MONCHBIM AHANUSUPOBATN CIPYKMYPY PA3AUMHBIX 00BEKMOo8. YCmaHosKa, paspadomam-
Has Permeenom, 6bIN0AHANA COBEPULEHHO HOBYIO (DYHKUUIO — HEPA3PYUAIOUUEL AHAAU3 CIPYKMYPbl
Henpo3paurozo 06seKma.

Ipumep

Cozoanue LED-ceemunvhukos. /Jo amozo GyHKuus oceeuseHus, nymem npeoopazoeanusi nex-
mMpu4ecmea 8 cemosoe U3NY4eHue uepe3 Hazpes 801bpamosoli CUpanu, 8bINOAHANACL NAAMNAMU
Hakaausanus. Ho ucnonv3osarue c6emoouo0os 015 0ceeuwseHUust — HOBblll NPUHUUN OCBEUleHUS. MmO
npueeno K pazeumuro He moAbKO HOBbIX CUCHEM OCEEULeHUsl, HO U NOPOOUNO HOBble HANPABNEHUS.
8 Opyaux

8 OTMeTI/IM, YTO IrpaMOTHass METOAUKA MMOUCKaA CO3daHNA IMMMOHEPHBIX CUCTEM B TPU3 we pa3pa60TaHa, XOT4A €€ UCIOJIb30BaHUEC
MOIJIO OBl CYIIECTBEHHO paCIUPUTh BO3MOKHOCTH H306p€TaTeIICfI n 6H3HCC-KOH0yﬂbTaHTOB. Ectb TONIBKO 06H_II/IC IIOAXOJbI, THUIIA 3AaKOH
nepexona Ha MUKpPOYPOBEHb WU TEHACHIIUU YACHICBJIEHUA U T. I1.

9 o

Onpez[enem/le S—KpI/IBOI/I 1 OIIUCAHUE PA3BUTUA CUCTEM U3JIOKEHO B pa3ficiie 2 maBa 2.
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JI. Tler3uep. «TPU3 mis «yaltHUKOB» — 3. 3aKOHBI Pa3BUTHS TEXHUUYECKUX CHCTEM, TOM 1, U31aHue 2-e UCTpaBIeHHOE U
JIOTIOJTHEHHOE»

PucyHok 2. IlepBblii pEHTreHOBCKMH CHUMOK — pyka AnbOepra ¢on Kemmkepa,
21.01.1896 roma

OMPAcAsiX, HANPUMep, HOBbIX CNOCOD08 BLIPAUUBAHIE OBOUELL 8 MHOZOYPOBHEBIX MENAUUAX
u MHozue opyaue.

Pucynok 3. LED-CBETUIBHUK ¢ MHOXECTBOM JIEMEHTOB; OJIUH U3 JIEMEHTOB
OCHOBOW TIMOHEPHBIX U300PETEHUI SIBIISTIOTCS:

— OTKPBITHSI, TO €CTh HOBOE 3HAHHUE B HayKe M TEXHUKE;

— YCOBEpILIEHCTBOBAHUE OJHOW W3 TOJCHCTEM (MJIM TEXHOJOTHH) 10 HACTOJBKO BBICOKOTO
Ka4eCTBEHHOTO YPOBHSI (CKaueK B Pa3BUTUU HEKOTOPOU CHCTEMBI), KOTOPBIN OOECTICUUT CO3JaHue
CUCTEMBI C HOBOU (DyHKITHEH.

B paccmoTpeHHBIX TprMepax:

Penmezenosckuti annapam He cmoz bl 6bims co30an 6e3 omxpvimusi Penmeenom uxc-ayueti (3a
Komopoe oH, kcmamu, noayuun Hobenesckyro npemuio no gouzuxe 3a 1901 200 u npaso na 080psiHcKuli
mumyan! ).

Hosienenue LED-céemunvHuKko8 He moeno 0vimov coeaano pamvie omxpoimust 6 1960-1970-x
200aX 24#cenmozo, 6enozo u curezo cemoouo0os. B ceoro ouepedv, omxpoimus He mozau Obl NOSBUMbCSL
0e3 8bICOK020 YPOBHSL PA3BUMUSL MEXHUKI U MEXHON02UU BbIDAUUBAHUSL KDUCTANN08 OKCUOO8 PeOKO-
3EMENbHBIX INEMEHIMO8 BbICOKOU YUCHOMbL.

1.2. Bropoii ypoBeHb — He MIHOHEPHBbIE CUCTEMbI,
SIBJISIIONUECS OCHOBOI HOBBIX S-KPHUBBIX
K He IMUOHEPHBIM CUCTEMAM OTHOCATCA CUCTEMBI, BBIIIOJTHAIINEC UNU3BECTHLIC q)YHKL[I/II/I,
1 B KOTOPLIX UCIOJIB3YIOTCA TOJIBKO U3BECTHBIC NTOACUCTEMbBI U IJIEMEHTDBI, HO O6T>CI[I/IHCHI/IB, KOTO-

PBIX TO3BOJIACT CO30aTh HOBYIO CUCTEMY. B pAae Ci1ydacB, 9Ta HOBad CUCTEMaA O6J'IaIlaCT npeumyiie-
CTBaMU, MO3BOJIAIOIIUMHU IIPEOHOJICTh KAYECTBECHHBIC OI'PAHNYCHM A, HE TTO3BOJIAIOIIUE PA3BUBATLCSA
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JI. Tler3uep. «TPU3 mis «yailHUKOB» — 3. 3aKOHbBI Pa3BUTHS TEXHUUECKUX CHCTEM, TOM |, U3/1aHne 2-€ UCIIPABJICHHOE U1
JIOTIOJTHEHHOE»

MPebIIY M CUCTEMaM, TO eCTh IMOPOXK/IaeT HOBbIe S-KpuBbie. IMEHHO Takue U300peTeHus OTHO-
CATCSI KO BTOPOMY YPOBHIO.

Ectp Tpu myTH co3nanus u300peTeHni BTOPOTO YPOBHS:

— 3aMeHa OJJHOM M3 KJIIOUEBBIX MOACUCTEM Ha APYIyI0, KAYECTBEHHO MPEBOCXOISAIIYIO MTPEbl-
AYIIy10;

— oObequHeHue IByX (1 OoJsiee) pa3IMYHBIX CHCTEM B HOJIMCHCTEMY C 0Opa30BaHUEM HOBOTO
Ka4ecTBa;

— NIPUMEHEHHE CUCTEMBI IO HOBOMY Ha3HaY€HUIO.

B 3aBucumocTH MOTpeOGHOCTH, KOTOPYIO YIOBJIETBOPSIET HOBasi CUCTEMA, OT €€ PhIHKA, TaKue
CUCTEMBI MOT'YT CTaTh OCHOBOM JJIsI CO3JJaHM I TIEJIBIX HOBBIX OTPACIIel TEXHUKHU.

3ameuanue: A MoryT U He craTh! Ecim peiHOK orpaHndeHHsIi nim cnenudgudeckuii! Ho Bee
paBHO 3TO OyIyT N300pEeTEHUs] BTOPOTO YPOBHSI.

1.2.1. Co31aHue HOBBIX CHCTEM, Yepe3 3aMeHy OJHOI U3 MOJACUCTEM, HA MOICHCTEMY
C HOBBLIM NMPHUHIAIIOM JIefiCTBUsI, WIH J00aBJeHHe HOBOH MoJacucTeMbl (rudpuan3amus 1).

HoBble, He NUOHEpHBIE CHCTEMBI, MOPOKAAIONIME HOBBIE S-KpPUBbIE, MOTYT MOSIBISTHCH,
B pe3yJibTaTe TOro, YTO B U3BECTHOW CHCTEME OfIHA U3 3HAUMMBIX MOJICUCTEM 3aMEHsIETCs Ha HOBYIO,
MO3BOJIAIONIYIO MOJYYUTh HOBOE KadecTBO. Kak mpaBwilo, 3aMeHsieTcsl HauMeHee 3(peKTrBHas
B HACTOSIIMI MOMEHT JJIs1 JaHHOM CUCTeMBbI ojcucteMa. Mim noacucrema, ucuepnasiias pecype
paszsutusi. HoBast mosicrictema paboTaeT Ha MHOM (XOTsI yKe M3BECTHOM paHee U MCIOJIb3YeMOM B JIpY-
rux cucremax'®) mpuHIMITE AEHCTBYUS, TIO3BOJISIIOIIEM TOJTyYUTh HOBOE KaueCTBO.

Ipumepor

A8momoodunb —HEMHO20 UBMEHEHHAS Kapemd, 8 KOMOopYo YCMAaHABAUBAEMC sl 08U2ameNb 6HY M-
peHHezo ceopanust (uau anekmpuueckuli osuzamens). Oopamum 6HUMAHUE HA MO, 4mo U Kapema
ObLAA U3BECHA, U 08U2AINENb BHYMPEHHEe20 C2opanusi'! evluen Ha emopoli sman pazeumust. Ho nosast
cucmema oonadana 6onee 8blCOKUMU NOMPEOUMENbCKUMU KAUeCm8amUu no CPABHEHUI0 ¢ 0ObIYHOI
Kapemoui. UmenHo nosmomy u nosi8unace Ho8as geaudaniuiasn S-Kpueas — agmomooun.

Pucynok 4. Ilepseiit aBTomoomb Jlyn Peno. He npaBnia i OH 04eHb MOXOXK Ha KOJSCKY?

1 o
0 TO, YTO CUCTEMA U3BECTHA U UCIIOJIB3YETCA A0 ITOro B APYIrUX CUCTEMAX UMEET NMPUHIUIINAIBHOE 3HaueHne! C OIHOU CTOPOHBI
9TO 3HAYUT, YTO CUCTEMA HE MIEPBOITAITHAA, a4 3HAYUT IMMPOBEPEHHAA U OTJIA’KEHHAA. C IIpyFOﬁ — TO, 4TO I/I306pCTCHI/IC HE€ OTHOCHUTCSA

K IpyIIie MIOHEPHBIX N300peTeHN .

"' Mepserii AByXTAKTHBIA JBMraTe/lb BHYTPEHHEIO CropaHMs ObUI CO3JaH (DPAHI3CKHM MEXaHHKOM DTheHoM JleHyapowm

B 1860 rony, B Hemenkuil KoHcTpykTOop Hukonayc Asryct OTTO ycOBepILEHCTBOBAJI €ro U co3fan B 1876 rofy yeThIpeXTaKTHBINA
ra30BbIi JBUraTeNb. Bckope ObuH pa3paboTaHbl KapOlopaTOpHbIE JBUTATENN BHYTPEHHETO cropaus. VX To M Hayajm ycTaHaB/IMBaTh
Ha aBTOMOOWJIN.

14



JI. Tler3uep. «TPU3 mis «yaltHUKOB» — 3. 3aKOHBI Pa3BUTHS TEXHUUYECKUX CHCTEM, TOM 1, U31aHue 2-e UCTpaBIeHHOE U
JIOTIOJTHEHHOE»

Ipumep

becnunromnuvie remamenvrvie annapamvl — 5MO OCHAWLEHUE CAMONEMOE8 CUCEMAMU YNpas-
JNEeHUSL HA PACCMOSIHUU, NEPEOHAUANLHO — YCIMAHOBKA CUCIEMbl MeAeMempUult U 3a.MeHa CUCTEMbl
ynpaeénenus. OOHAKo 6nocae0cmeuy NPOU3OUN0 NOAHoe usMereHue koncmpykuuu. Coepemermvie dec-
NUNOMHUKU COBEPULEHHO He NOXOJMCU HA OObIUHBIE CAMONENbL — MO HOBAS S-KPUBASL.

. M
—oie 2

- —

Pucynok 5. HUcrpebutesnb-6omOapaupoBivk A-4C 1 OIUH U3 MEPBbIX OOEBBIX OeCHMIOTHU-
koB QF-4

Pucynok 6. CoBpemeHHbIl ynapHblii 6ecrinaoTHuk MQ-9 Reaper, 2007 rox

Kak 310 HM nmapafloKCaIbHO, HO TaKKE 3HAYMMBIE C TOUKM 3PEHUS YEJIOBEUECTBA HOBBIE TEX-
HUYECKUE CUCTEMBI, KaK aBTOMOOWJIb, PEAKTHBHAS aBHAlMsl, HE YTO MHOE KaK «IIPOCTash» yJadHast
3aMeHa OIHOM U3 BaXKHBIX MOJICKCTEM B TEXHMYECKOH CHCTEMe, Ha Ka4eCTBEHHO OoJiee COBEPIICHHYIO.
W sTa 3amMeHa BBINOJIHEHA B COOTBETCTBUE C U3BECTHBIMU 3aKOHAMM Pa3BUTHUS TEXHUYECKUX CUCTEM.
Omnu He saBnsATCA MUoHepHbIMU cucteMamu! To ects B kilaccupukauuu TPU3 — sto TUBPUIN-
SAIVA TEXHUYECKUX CUCTEM.

OO0BIUHO, TepBOHAYAIbHAS] KOHCTPYKLIMS TAKMX THOPU/IOB — IOBOJIBHO MEXaHUCTUYHAS 3aMeHa
OIHOU CUCTEMBI PYTrOM UJIU JOIIOJIHEHUE CUCTEMBI OTCYTCTBYIOLIMM JIEMEHTOM (HAIIpUMED, CUCTEMBI
aBTOMATMYECKOTO YIIPABJIEHUS BMECTO YEJIOBEKA, COOTBETCTBUE C 3aKOHOM BBITECHEHMS 4YEJIOBEKA
u3 cucreMsl), IIpy 3TOM BCe OCTa/IbHBIE YaCTH CUCTEMBI coXpaHsTcs. OfHaKo, CO BpEMEHEM, 3Ta
3aMEeHa CTAHOBUTCSI OCHOBOM JIJIl paIMKaJIbHOIO COBEPIIEHCTBOBAaHMA Beel cucreMsl. Ho mpoucxo-
JUT 3TO YK€ B paMKax HOBOU S-KpuBoH (cM. Pasnen 2, rasa 3).

3ameuanue: CTONT OTMETHTh, YTO 3HAYMMOCTb M300PETEHUSI JJTs1 STOU I'PYIIITBI YACTO OIpejie-
JISIETCS HE TOJIBKO (M HE CTOJIbKO) CAaMHMM M300pETeHHEM, HO, B OOJIbINIEH CTEIIeHH, PHIHKOM CHCTEMBI,
Y €r0 3HAYMMOCTBIO JIJIS1 pa3BUTHUs O0IIECTBA, TO ecTh [I0TpeOHOCTBIO, KOTOPYIO OHO YIOBJIETBOPSIET
(cm. Pazpen 1, rnasa 2).

Ipumep

Kazanoce 6vi, kepocunosasi namna — 3mo 6ce20 NUUb MOOEPHUBAUUS. MACASHOU NaMNbl,
u3eecmmuoii eue co epemer /Ipeenezo Ezunma, komopas cmaaa ucnoab3o6anms H080e Monaueo — npo-
MbIUNEHHO NPOUBOOUMbLIL KEPOCUH (HE0ZPAHUMEHHDILL PeCcYpPC), BMECHO HCUBOMHO20 Macad (8ecoma
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oepanuuennulii pecypc). To ecmov cucmema cogcem He NUOHEPHASL, U UBMEHEHUSI HE OUEHb 3HAUUMENb-
Hble, HO U3MeHeHUe OOCMYNHOCHIU MONAUEA NO380AUN0 PE3KO pacuupums puiHku. Ee nosenenue paou-
KAAbHO UsMeHUno ooulecmsa. Kaepku cmoanu yeeauuums pabouuii 0env (0CoOEHHO 8 3umHee 8pemsl),
NOBLICUNUCH BO3MONCHOCIU 00PA306aHUsL (CMYOeHmbl U YUEHbIE NOAYUUM BOZMONCHOCTb YUMANb
8 6euepHee 8pemsi), PADOMHUKU NOAYUUNU BOZMONCHOCHL PAOOMAMb HA NPEONPUAMUAX U MAHYPAK-
mypax 8 memHoe 8pemst CYmoxk, npooasiybl — npoOasams moeapel u m. O.

Pucynok 7. KepocunoBas amna

BaxxHoe 3ameuaHue — ruOpUIN3aLis, B OTJIMYKE OT CO3JaHMsI TMOHEPHBIX CHCTEM, BIIOJHE
AJITOPUTMU3UPYEMBII TPOIIECC, a 3HAYUT, MOXKET OBITh TIOCTABJIEH «HA TIOTOK».

[Monck Takux U300peTeHni MOKET OBITh BHIIOJIHEH, HAIIPHIMEp, C MCTIONb30BaHUEM OOBIYHOTO
Moposorudeckoro smmka. CTOUT OTMETUTB, YTO TMPH paboTe C TaKUM SIIMKOM BaXHYIO POJb
UrpaeT NOHUMAHUE «TEHICHLINH YICIIEBICHNUS IIPOLYKTOB». JTO CYIIECTBEHHO CHU3UT IICUXOJIOTH-
YECKYI0 MHEPLIMIO P CO3JaHUM HOBBIX, JOCTATOYHO JOPOrMX Ha IEPBOM 3Tarle, HO MoKa Headdek-
TUBHBIX crcteM. B kimaccndukanmm I'.C. AnbTinysiepa 9To HO3BOMISIET CO3/1aBaTh N300pETEHN ST YeT-
BEPTOro-MATOr0 YpOBHEN.

1.2.2. IIpocToe o0beMHEHHE ABYX H 00Jiee PA3HOPOIHBIX CHCTEM C MOCJIeYIOIMIM
cBepThIBaHUEM (rudpuau3anus 2).

O6"bCI[I/IHCHI/IC Pa3HOPOIHBIX CUCTEM ITO3BOJIACT CO31aBATh HOBLIC OOBEKTHI.

Ipumep

B coepemerrom kombaiine 06seoutervl 08e cucmemul —Kocunka u moromunxa. Ho y nux oouuii
08Uzamens, WACCU C KONeCAMU U MHO20e Opyeoe. A MexXHON02UsL MAKOBA, YO 0OHOBPEMEHHO 8bINON-
Hsomcest 0e onepauuu. M éce smo deaaem ooun uenosex!

Pucynok 8. Kocrmiika u Monotuika Oputd 0ObeIMHEHBI B KOMOAH
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TexHuka THOpUAM3AlMM XOpOIIO pa3paborana B wucciaegoBanusx B. M. T'epacumoBa
u B. O. [IpymmHCKOro, 1 MOXET, Mocyie MpHOOpPEeTeHusl HEOONIBIIOTO OMbITa, OBITh MCHOIb30BaHA
pAOOBBIMU MHX)eHepamu [12, 13].

WHcTpymeHTaMu 7151 THOPUIN3AIAU MOTYT ObITh, XOPOIIIO TIPOpa0OTaHHbIE Ha CErofHs, (PyHK-
LIMOHAJIHO-CTOMMOCTHOM aHAJIU3 U 3aKOHbI Pa3BUTUsI TEXHUYECKUX CUCTeM. Takoi Moaxop Mo3Bo-
nsieT ObICTPO U 3(PPEKTUBHO CO3/aBaTh M300PETEHUsI BTOPOr0-UYeTBEPTOro YPOBHSI IO Kjaccuduka-
uuu I'.C. Anprinyiepa.

1.2.3. Ucnoab30BaHne U3BECTHBIX MaTePUAJIOB, TEXHIYECKUX CHCTEM M TeXHOJIOTHIl
0 HOBOMY NPHUMEHEHHIO

YacTo nprMeHeHre U3BECTHBIX TEXHOJIOTUI MOPOKAAeT HOBbIE TEXHUYECKHME CUCTEMBI (HOBbIE
S-KpuBbIE), OTIIMYAIOIIMECS OT TEX, KOTOPbIE UCIIOIb30BAIM 3TU TEXHOJIOTHH paHee.

Haubonee sipkuM mpuMepoM 3TOTO SIBJISIOTCS COBpEMEHHbIE KOMITbIoTephl. [lepBoHaYaIbHO
KOMITBIOTEPBI pa3padaThIBAIMCh IJ1s1 BHITIOTHEHH S CIIOKHBIX MAaTEMAaTUYECKUX PACUETOB.

Ho, B kaKkoi-T0 MOMEHT, IPOrpaMMUCTBI HAYaJIM UCIIOIb30BaTh KOMITBIOTEPHI [J1s [IeYaTy Kap-
THHOK CMMBOJIaMu. Miest Oblta mogxBaueHa v BCKOpe Ha KOMITBIOTEPE CTaJIM IeYaTaTh TEKCTHI, a elle
yepe3 HEKOTOPOe BPeMsI Yy KOMITBIOTEPOB MOSIBUJIACH Macca HOBBIX IIpUMEHeHMi. Tenepb MmatemaTu-
YEeCKHUE BBIUMCIIEHUS] — OJMH U3 Y3KHUX PBIHKOB M3 BCEX IPUMEHEHMI KOMIIbIOTepoB. Pazymeercs,
Y caMa cucTeMa IpU 3TOM MpeTepIieNa CylleCTBEHHbIE U3MEHEHN .

Pucynok 9. Ilepsblit komnbiotep IBM

I'pamoTHBIE M300peTaTeNn, aHATM3UPYs CUCTEMY, Beeraa OyayT MCKaTh pecypcHble (pyHKIIMH,
crieniupuyeckre CBOMCTBA M XapaKTEPUCTUKM CHUCTEMBbl, KOTOpbIE MOKa HUKAaK HE MCIHOJB3YIOTCS,
Y KOTOPBIE YIOBJIETBOPSIIOT HOBBIE MOTPEOHOCTU. 3aTeEM OHH MOCTAPAIOTCS CO3/1aTh HOBbIE CHCTEMBI,
B KOTOPBIX 3TH (PyHKIMHU OYyIyT rUnepTpopupOBaHHO Pa3BUTHI, M MOCTAPAIOTCS MOA0OPATh AT HUX
HOBBIE PbIHKHU 2.

Ipumep

B mapme 1853 200a cecmpa Jlesu Cmpaycca npuzaacuna ezo nozocmums ¢ Kaaugpopruio.
B smo epems Can-@panyucko 0vlra 3HAMEHUMAs 3010MAsl AUXOPAOKA, U MACCbL Cmapamenell
cmpemunucy 8 Kaaugpopruio 6 naoexcoe ooozamumocs. [lypun Cmpaycca pewun noozapabomams,
u nonpocun Jlesu npuxeamumu ¢ co001i Napycukvl, KOMOPYo XOmen UCNONb308aMb 05l UMb NANA-
moxk. baazo, 6 mo épemsi, 6 cés13u ¢ nepexo0om h.aoma om napycHUK08 K Napoxo0am, NapycuHa pe3ko
nooewesena. Oouaro, koeoa Jlesu npuexan 6 Kaaugopruro, 8blsiCHUNOCL, MO CNPOCA HA NANAMKU
Hem, 3amo y cmapameneii 601vuast RPooAeMa ¢ 00eXHCOol, KOmopas GbiICmpo NPOMUPANACL U NOPIMU-

12 OTMeTI/IM, 4TO IrpaMOTHasd METOJUKa ITOUCKA HOBBIX l'IpI/IMeHeHI/Iﬁ cuctremsl B TPU3 He pa3pa60TaHa, XOTA €€ UCIIOJIb30BAHUE
MOTJIO Obl CYLIECTBEHHO PAaCIIUPUTh BOZMOXKHOCTH 6I/I3HCC—KOHcyI[bTaHTOB.
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aacs. Tpeonpuumuuewiii Cmpaycc coobpazun, umo napycura Moxcem Obinb UCNOAL308AHA NO OPY-
20MY HA3ZHAYEHUIO, U HAYAN UMb U3 NPUBE3EHHOL NAPYCUHBL WMAHBL. IMO U Oblau nepevie OHCUHCHL!
Heootcuoanno nosas ooedxcoa cmana nonwvzoeamucst oonvuum cnpocom. B 1873 200y on ¢ owcexobom
Jesucom noayuun namenm na «Kombuneson 6e3 éepxar», u yupeoun komnauuro «/lesu Cmpaycc».

Pucynok 10. ®upmennas stukerka Jlesu Crpayce

Ipumep

Ilepsonauanvro maznempon, uzoopemerue opumarnckux gusuxoe Jocona Psnoann u Iappu
byma, cozoannviii 6 1940 200y, 6vin npumenen 6 padapax, cnocooHvIx 3¢gpghexmusrHo HabaOamv
3a HEOOM 8 NOUCKAX CAMONEeMO8. Dmumu paspadomKami 3aHUMANacy 60 epemsi Bmopoii Mupoeoii
BOIIHbL, U CPA3Y NOCAE Hee, AMEPUKAHCKAs KoMnanust Patimeon .

Ho, eckope nocae 6oiinvi, gpurancuposarue 0OOPOHHBIX pa3pabomoK COKpamuaocs, u nepeo
UHdICeHepamu Oblaa NOCMABAEHA 3a0aua — HAmu Ho8ble PblHKU 051 NpodyKkuuu komnauuu. Tym
urdicerep komnanuu Ibpcu Cnencop 8cnomuun, umo Kaxk-mo, K020a oH paboman ¢ MazHempoHOM,
Y Hez20 8 Kapmaue pacnnaasuncst WOKONAoHbll Oamonuuk. OH nO8Mopun SKCNEPUMEHM U NOHSLA, UmMo
MAZHEMPOH MOICHO UCNONB308AMb 051 Hazpesa npeomemos. Tak noseunace uoess co30aHUs. MUK-
posonnoswix neuell. Ilepsas neuv eecuna okono 340 kunozpamm, cmouna okono 3 000 donnapoe
(6 mo épems Konoccanvhvie OeHbeU; HanpUMep, Mo ObLAA CHOUMOCHL CPEOHE20 OOMA UNU FINUNHOZ0
«Kaounnaka»! ). [loamomy Ho8ble neuu ucnoab308a.aucL moavko 8 pecmopanax. Ho, nocae psioa yco-
8epuLeHCMB08anUli U yoeuwesneHut, ee eec ymeHouiuacss 0o 10—I15 kunozpamm, a uena cHU3UNACD
K Hacmosuemy epemeru 00 20—I150 donnapos. Pvinok cman maccoévbim, a MUKPOBOAHO8AS Nevb
cmana o0513amenvHbIM NPeOMEmnoM NOUMU 8 KAHCOOM AMEPUKAHCKOM OoMe.

Pucynok 11. Marnerpon (pa3pe3)

13 Kommnanus «Paviteon» pa60TaeT J0 HAaCTOALIETO BpEMEHU, U TPOU3BOIUT U3BECTHBIC 3EHUTHBIE KOMIIIEKCHI «HSTpI/IOT»
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Pucynok 12. Ilepsas cepuitHast MMKPOBOJIHOBas ieub Becwia 340 KWJIorpaMm M UCTIONb30Ba-
Jlach B PeCTOpaHax

TpaILI/II_[I/IOHHO HOBOC€ ITPUMECHCHUE HAXOOAT PA3/IMIHBIM MaT€pUuajiaM, €CJIN HEOKNJAHHO BbIAB-
JIACTCA, YTO OHHU O6)'IaILaIOT CBOfICTBaMPI, MOJIE3HBIMH I JPYTUX LICJ'IGfI. ..

Ipumep
Banunaun — uzeecmuas cneyus, npumeHsemas 8 KOHOUmepcKol npomvtnennocmu. Ho ou drce
3ameuamenvHulil U eOUHCMBEHHDIIL OE30NACHDILL PeNneanNeHm on KOMApo8 U 2HYca ONsi 2PYOHBIX Oemell.

TIpumep (6v110)

B anmexy 3axooum npanopuwux u npocum npodamv emy 100 npezepsamusos. Ha eonpocu-
MeNbHO-80CHOPAHCEHHDILL 8321510 NPOOABULULUbLL OH NOSICHSIEN.:

— Poma edem na nonegvle yuenusi 6e3 cmpenvd. A npezepeamus ooegaem Ha CMEoA demomamad,
umoovl 2psizb He nonaaa. [lomom wucmums cmeon He Haoo 6yoem!

1.3. TpeTnii ypoBeHb — H300pETEHUA, CO3JaHHbIE
B paMKax OJHON S-KpHBOH (B COOTBETCTBHE
¢ 3aKOHAMMH Pa3BUTHSA, C pa3penieHneM IMPOTUBOPeYHs)
Ecnu nroHepHbIe ¥ KpyNHbIE HE MTMOHEPHBIN N300pETeHN s, CBSA3aHbI C TIOSIBJIEHUEM CHCTEM,
OTKPBIBAIOIINX HOBbIE S-KPHUBBIE, TO MEHEE 3HAYMMBIE TI0 YPOBHIO U300peTeHusI (HO YacTo paciimpsi-

IOMMMHU BO3MOKHOCTHU IMTPUMCHEHHA CUCTEMEI, €€ prHKI/I) CBA3AaHbI C PEIICHUAMMU, PA3BUBAIOIITNMU
CUCTEMY B paMKax OTHOW S-KPUBOM.

K takum pPEeICHUAM MOT'YT OTHOCHUTBLCH

— JMHAMHU3anMs 3JE€MEHTOB CHCTEMbl H TEXHOJOTHH (4acTO C IPEOI0JIEHUEM TPOTUBO-
peumnii);

Ipumep

Junamuzauus gpap nozeonsiem cnpamams ux, K020a OHU He HYHCHbL, UMoObl He NOGPeountb Ux
U He UCNAaYKameo.
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Pucynok 13. [lunamuunsie papst
— coIlacoBaHNe PUTMHUKH PadOThI CHCTEMbI, €€ XapaKTePUCTHK U T. II.
Ipumep

P asmep KOH&O‘DOIC ANEKNTIPONAUMbL CO21AC06bIBAENICA C duaMempOM oHa Kacmpronek, 6 Konio-
PolX 2omosumcst nuud.

Pucynok 14. Dnekrporumra ¢ KoHpOpKaMU pa3HOrO pa3Mepa

- }IO6aBJIeHI/Ie B CUCTEMY JOMOJHUTEJBbHBIX H BCIIOMOIaTC€JbHbIX NOACUCTEM , paCllIn-
PAKIINUX BO3BMOXHOCTU €€ U YJIyUHIAIOMX Ka4€CTBO prHKHI/Iﬁ, KOTOPBIC OHA BBITTOJTHACT.

Ipumep
B uspaunvckux mankax «Mepkasa» ycmaroeneHbl KOHOUUUOHEPbL. Ima cucnmema no3eonsiem
goesamo Oonee IPPHeKMUBHO 8 Ycao8UsX Heapkoeo kaumama bausxcnezo Bocmoka.

Pucynok 15. Tank Mepkasa 1

HO,HPO6HO 00 KCITOJIb30BAaHUM 3aKOHOB JUHaMH3alluu JIEMCHTOB CUCTEMbI M TEXHOJIOIUU,
COINIACOBAHUA-PACCOIIIACOBAHNA, Pa3BEPThIBAHUA-CBEPThIBAHUA TIPU COBEPIICHCTBOBAHUNU CUCTEM
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MO’HO POYUTaTh B KHUTE cepuu « TPU3 1151 yallHUKOB» «3aKOHBI pa3BUTHS TEXHUYECKUX CUCTEM>,
ToM 2 [5]. MOIIHBIM UHCTPYMEHTOM ISl TAKUX M300PETEHU CTAHOBSITCS MHUKPOCTaHAAPTHI, OIH-
CaHHbIE B 3aKOHAX Pa3BUTHsI TEXHUUYECKUX cucteM [5, 15].

1.4. YeTBepThlil YypOBEHb — KOHCTPYKTOPCKO-
TEXHOJIOTHYecKasi ONTHMHI3ALMS

YacTto 3HaUMTENHHOE MOBBIIIEHUE CTENEHH MIEaTbHOCTH CUCTEMbI 00ECIIeuMBAETCsl IPOCTOM
WHKEHEPHOH paboTOM, B paMKaxX M3BECTHBIX MHKEHEPHBIX 3HAHUI.

Onpenenenne: KOHCTPYKTOPCKO-TEXHOJIOTMYECKAsh ONTUMM3ALUSA — 3STO  yJIydlleHue
CHUCTEMBI 32 CYET U3MEHEHHUsl MaTepuasoB, ONTUMU3ALMKA KOHCTPYKIIMU CUCTEMBI U €€ JIEMEHTOB,
0e3 paspelleHus1 IPOTUBOPEUUI.

ITOT ypOBEHb, B IOHUMAHUM MHOTHX TPU3OBLIEB, HE SBJISETCS N300PETATEIbCKUM, IIOCKOJIbKY
He paspelaeTcs TEXHHYeCKoe MPOTUBOPEYre, WM pa3peliaeTcsi IPUMUTUBHOE MPOTUBOPEYUE Oue-
BUJIHBIMU crioco0aMu. YacTo 310 ypoBeHb pallMOHAIM3ATOPCKOro mnpeytoxeHus. Ho nHorna naxe
STU pelIeHUs] MOTYT ObITh 3aIlIMIIEHbl TATEHTAMH, a TJIABHOE, OHU MOTYT ObITh O4YeHb d(PPEeKTHB-
HBIMU C 9KOHOMHUECKOM TOUKHU 3peHHs. Pean3ylorcs e OHM B paMKax U3BECTHBIX TEHAEHLUH pa3-
BUTHS B PAMKaXx 3aKOHa MOBBIIIEHUS CTENIEHU UAEATbHOCTH.
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KoHen 03HaKOMHUTEJIBHOT0 (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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