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baarogapaocrn

4 mpemuoro 6narogapeH I'eHpuxy AJBTIIY/IEPY, aBTOPY TEOPUH PEILIeHHS N300peTaTeIbCKIX
3agad — TPU3, moeMy yuuremo, Koyulere u Ipyry, 3a TO, YTO OH CO3/aJl Ty YBJIEKATEJIBHYIO TEO-
puto. [Ipu3HareneH emMy 3a He3aObIBaeMoe BpeMsi, IPOBEICHHOE BMECTE C HUM, 1 32 TO, YTO OH U3Me-
HIJI MOIO JKHM3Hb, C/IeJIall ee pasHooOpasHee W MHTepecHee. HekoTopblie 13 MaTeprasioB 3TOil KHUTH
obcyxaamich ¢ [eHprxoM AJBTIIYJIEPOM.

bnaronapen kosuteram 3a npucianHsle mpumepsl: Onery AdpamoBy, Bnagumupy Adonblinny,
Hmvutpuio baxtypuny, bopucy I'onpoBckomy, BsiuecnaBy EdpemoBy, Uropro KaitkoBy, Banumy
Kanepy, Cepreto JlorsunoBy, Mropio Muctouenko, Muxauny Pyouny, Cepreio CeicoeBy, Haymy
Penrenscony (Poccus), Enene I'penunaposoii (Vkpauna), Ceetnane Bumnenonsckon, Cemeny JIut-
Buny, JleBy IleB3nepy, Bnagumupy Ilpocannuxky, (CIIA), ITasny JIusoroBy (I'epmanus), Edpumy
Konwity (U3panis).

Xouy BHIPa3UTh ITyOOKYIO0 O1aroqapHOCTh 3a [IEHHBIE 3aMEeYaH!sI U MPEAJIOKEHUsI TIPH padboTe
HaJl 3TO KHATOM MoeMy KoJtere u 1pyry b. I'ongosckomy.
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BBenenne

...CMAHOApMbL — 3MO NPAGUNA CUHME3A U NPeodpa308aHus.
MEXHUYECKUX CUCHEM, HEeNOCPeICMEeHHO GblineKaloujue U3 3aKOHO8
PA38UMUsL IMUX CUCTEM.

TI'enpux Aavmuynnep’

1. Berynuienne

[Nepen Bamu, Oporoit unrtaresnb, ydeOHUK «CTaHAapThl N300peTaTeIbCTBa.

JlaHHBIN YYeOHUK CTaBUT 3a/lauy M3JIOKHUTh CUCTEMY CTAaHAAPTOB HA pelIeHne n300peTaTeb-
CKUX 3ajay, pazpadorannyio I'. C. Anprmyminepom. Knaccudukaiysi ctaHgapToB OCHOBaHa Ha BeTl-
OJIbHOM aHAJIM3€ U 3aKOHAX Pa3BUTHUsS CUCTEM. B CBA3M ¢ 3TUM NpeBapUTEbHO PEKOMEHAYEM BaM
O3HAKOMWTHLCS C STUMH MaTepUajiaMu B yIeOHHKax 2.

Kparkuit 0630p BENOIBHOTO aHAIM3a U 3aKOHOB PAa3BUTHUSI CHCTEM NPHUBE/IEH B I1aBe 1.

Bonbloe KomMyecTBo Marepuaia AJsl CaMOCTOSATEbOW padOThl MO3BOJMT BaM OTpadOTaTh
HaBBIKM B MCIIOJIb30BAHNU CTAHIAPOB Ha PEllleHre U300peTaTesbCKUX 3a1a4.

! Amsrmryep I'. C. CrangapTel Ha pemeHue m3obperarensckux 3agad (76 crangaproB) URL: http://www.altshuller.ru/triz/

standards.asp#221.

2 ITerpos Biagumup. CTpyKTypHbIi aHam3 cuctem: BenonbHerii ananus. TPU3 / Bnagumup Iletpos. [6. m.]: M3gatenbckue perte-
nust, 2018. — 208 c. — ISBN 978-5-4493-9970-0. — 310 y4eOHUK IO BEMOJIBHOMY aHAJIM3Y (MMEEeTCsI IeKTPOHHBIA 1 OyMaXHbIN Bapu-
anTsl).Ilerpos Bnagumup. 3akons passutus cuctem: TPU3 / Bnagumup Ierpos. [6. M.]: U3narensckue pentenus, 2018. — 894 c. —
ISBN 978-5-4490-9985-3 — 310 MOHOTpach¥is 110 3aKOHAM Pa3BUTHUS CUCTEM — HanOoJIe MOJHBII BapUaHT (TOJIBKO JIEKTPOHHbIN Bapy-
anT).ITerpoB B. M. Teopus pemenns usodperarenbckux 3agad — TPU3: yueOHUK MO JUCHMILIMHE «AJITOPUTMbI PELLIEHUs] HECTaH-
JapTHbIX 3a1a4u». M: Conon-Ilpecc, 2017. - 500 c.: min. ISBN: 978-5-91359-207-I1etpos Brnagumup. Ocnossl TPU3: Teopus pemenus
n3obpetaresnbekux 3ana4/ Brnamumup Ierpos. [6. M.]: M3natensckue perenust, 2018. — 720 c. — ISBN 978-5-4493-3726-9. Onucanst
KaK COKpAIIEHHBIH BAPUAHT BEIOJIBHOO aHAIN3a TaK M 3aKOHOB Pa3BUTHs CHCTEM. VIX BIOJIHE OCTATOYHO IS IOHUMAHUS CTaHAap-
TOB Ha pellIeHNe N300peTeTesbCKUX 3a]au (MMeeTcsl JMEeKTPOHHbIN U OyMaskHbI BapuaHThl yyeOHuka).Ilerpos B. M. TPU3. Teopus
peleHus n300peTaTesbekux 3a1ad. Yposens 1. M: Conon-Ilpecc, 2017. — 252 c.: un. (TPU3 ot A no ). ISBN 978-5-91359-239-2.
Tonbko GymaskHblil BapuanT.Ilerpos B. M. TPU3. Teopus perenus n3ooperaresbekux 3agad. Yposenb 3. M: Conon-Ilpecc, 2018. —
220 c.: . (TPU3 ot A o 51). ISBN 978-5-91359-268-2. Tonbko GyMaKHbII BapUaHT.
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2. OnucaHue JaHHOTO yYeOHHMKA

JlaHHBII yuyeOHHMK COAEePKUT BBeAEHHE, 9 IIaB, 3aKII0YEHNE W MTPUIOKEHHMS.

BBenenne onuchiBaeT npeAHa3HAYeHWE M CTPYKTYpPy KHHMIH, a TakKe pPEeKOMEHAAluu
110 3¢p(peKTUBHOMY €€ UCIIOIb30BAHUIO.

I'naBa 1 nocesiieHa KpaTkomMy 0030py BEMOJIBHOTO aHAIM3a U 3aKOHOB Pa3BUTHSI CUCTEM.

I'naBa 2 onuceiBaer cucrtemy 76 cTaHIapTOB.

I'maBbl 3—7 TIpeCTaBIISAIOT CHCTEMY CTaHAApPTOB Ha pellieHre N300peTaTeIbCcKUX 3a1au.

I'maBa 8 onuceiBaeT aaroputM NpuMeHEHUs CTaHIapTOB.

I'naBa 9 — 310 camocTosiTeNbHAS PadoTa, coAeprKaIlasi BOMPOCHI JIJIs1 CAMOIIPOBEPKH, TEMBI JJIsI
JOKJ1a/I0B ¥ pehepaToB ¥ BHIIIOTHEHU I 3aJaHNH. 3aJaHu s BKIIIOYAIOT pa30op MPUMEPOB C YKa3aHUEM
HOMEpa CTaH/apTa U 3aJauul JJIsl CAMOCTOSITEJIbHOTO PEIIEHHs TI0 CTaHJapTaM.

B 3aki0ueHuN npuBeIeHb PEKOMEHIAINH M0 OTPaOOTKE HABBIKOB U300PETATEeIbCKOTO MBIIII-
JICHUS.

B npusio:keHHsX rpeacTaBieH pa3dop 3a1au v TaOIMIBl PUMEHEHHS CTaHIaPTOB.

VY4eOHMK HamucaH B TOW MOCJIEI0BATEIbHOCTH, B KOTOPOM PEKOMEH/IyeTCsl OCBauBaTh €ro.

Teoperndeckast 4acTh WUTIOCTPUPYETCS] OONBIIMM KOJMYECTBOM IMPUMEPOB, 3a/1a4 1 rpaduye-
ckoro mMatepraia (6onee 200 mpumepoB U 3a1a4 1 okosio 150 wimocTpanui).

Knura npeanasHayeHa ajisi mupokoil myonuku. OHa Takke MOXeT ObITh TOJIe3Ha CTYICH-
TaM, aCIMPAHTaM, IPETIOAABATEISIM YHUBEPCUTETOB, HHXXEHEPaM, U300peTaTesisiM, YIeHbIM U JIIO/ISIM,

pEIIaoM TBOPYECKUE 3aJa4H.
Keaarw ycnexos, [JOPOI'OU YATATEJIb!
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I'maBa 1. KpaTkue cBejieHHst 0 3aKOHAX
Pa3BUTHSI CUCTEM U BEIOJbHOM aHAJIN3e

1.1. ITpeacraBiaeHns 0 3aKOHAX Pa3BUTHA CUCTEM

IIpu co3maHuy cuCTEeMBbI CTaHJAPTOB Ha pellieHre n3ooperaresibekux 3agad I'. C. AnbTinyiep
UCIIO/Ib30BaJI TOJIBKO HEKOTOPBIE 3aKOHbI U3 IPYIIIBI SBOMIOLMH CUCTEM. [IeTabHO 3aKOHBI Pa3BUTHUS
CHCTEM M3JIO’KEHbI B MOHOTpachum’.

MbI KpaTKO OIUILEM TOJIBKO T€ 3aKOHBl M 3aKOHOMEPHOCTH, KOTOPbIE UCIIOIb30BAIUCH MPU
pa3pabOTKe CUCTEMBI 3aKOHOB.

OcHoOBHbIE U3 3aKOHOB 3BOJIIOIUH CHCTeM cieayomue (puc. 1.1):

— 3aKOH yBeJHYeHHUs CTeNeHN UAeaTbHOCTH ;

— 3aKOH yBeJNYeHHs CTeNeH! YNPaBJIsAeMOCTH 1 JUHAMUYHOCTH ;

— 3aKOH IIepexo/a B HAJCHCTEMY ;

— 3aKOH Ilepexoa Ha MUKPOYPOBEHb ;

— 3aKOH CBePTBHIBAHUSA;

— 3aKOH COIVIaCOBAHHUS;

— 3aKOH c0aIaHCHPOBAHHOTO PA3BUTHSI CHCTEM.

(- JakoHBI YBOJTIONNH CHCTEM )
( Vieeammenne crenenmn Wiea TLHOCT )

Vaennuenwe cre-
NeHA YIpaRinc- Cornaco- Hepexoa s
MOCTH W AIHA- BaHme HAdCHCTEMY
MHYMIHOCTH

Iepexon ma Chanancupo-

Creprhi-
MHUKPOYpO- BaAHNE

B HHOE -
BEeHE BHTHE CHCTEM

Puc. 1.1. CtpykTypa 3aKOHOB BOJIIOLIMA CUCTEM

W3 yka3aHHBIX 3aKOHOB Ui co3faHus crangapros I'. C. AnbTiiyiep KUCIoib30Ball TOJIBKO
3aKOHBI YBEJIMUEHHUS CTENEHU YIIPABISIEMOCTH U AUHAMUYHOCTH, NIEPEX0/ia B HAJICUCTEMY U HAa MUK-
POYPOBEHb, J1a ¥ TO HE B TIOJTHOM OOBbEME.

3aKOH yBEJIMYEHHUS CTENEHU YITPABJIAEMOCTH U IMHAMAYHOCTY UMEET ITOJ3aKOH — 3aKOH U3Me-
HEHUs1 CTENEHU BENOJIbHOCTH 1 3aKOHOMEPHOCTb U3MEHEHH S YIIPABISIEMOCTH BELLIECTBOM, SHEPIUeil
u uHpopmauuen (puc. 1.2).

3 ITerpoB Biagumup. 3akonsl passutus cucrem: TPU3 / Baagumup Ilerpos. [6. m.]: Mznarensckue pemenus, 2018. — 894 c. —
ISBN 978-5-4490-9985-3 (a1KTpOHHAsI KHUTA).
10
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Jarkon VB IHYCHHH CTENeHH YIOPaBIHeMOCTH H JIHHAMHAYTHOCTH

Jaxkon VB IH"ICHHS 'lillil:]ll[]!nll:pllll[‘ 't VECJTHYICHHA CTCHCHH VIIpaB./Is-
CTenenHd BelnoJibHOCTH CMOCTH BeHICCTBOM, YHepI Heil m Illiqll[ip}lillllll‘ii

Puc. 1.2. CrpykTypa 3aKOHa yBEJIMYEHUS CTETIEHU YIPABJISIEMOCTU U JMHAMUYHOCTH

3aKoH yBeJIMUEHHUsI CTENIeHN BENOJIBHOCTH Oy/ieT U3JI0keH B 1. 1.2.

3aKOHOMEPHOCTh U3MEHEHHU 1 YIIPABISIEMOCTH BEIIeCTBOM, SHEPruei u nHpopmalen nogpas-
JEJISIeTCsl Ha 3aKOHOMEpHOCTH (puc. 1.3):

— VI3MeHeHus yrpasisieMOCTH BEIIECTBOM;

— VI3meHeHus ynpapisieMOCTU SHepruer U MHpopMauen.

YBeanvuenue crenenu YapapiisgeMoCcTH

BEHICCTBOM, YHepIHeH n nuopmanneii

|

Veeanuenunee crenexHu
VIPABJASIEMOCTH BelIeCTBOM

1FHI.‘.'III"I'L‘HHI.‘ CTCICHH
YIPABJASAEMOCTH YHEPrHeil n
nHpopmannei

Puc. 1.3. 3akOHOMEPHOCTh YBETMYEHUSI CTENIEHU YITPABJISEMOCTH U TMHAMAYHOCTH

B cBoo ouepenb, 3aKOHOMEPHOCTh YBEJIMUEHHSI CTETIEHU YIPaBJISIEMOCTH BELIECTBOM OCY-
mectBisiercs (puc. 1.4):

— UCTIOJIb30BaHNEM «YMHBIX» BEIleCTB;

— YBEJIMYEHUEM KOHIIEHTPALIMK BELIECTBa;

— YBEJIMUSHUEM KOJIMUECTBA CTENIeHel CBOOOIbI;

— YBEJIMUSHUEM CTETIeHH JPOOJICHUST;

— MEPEXOJIOM K KalWUISIPHO-NIOpUCTHIM MaTepuasam (KIIM).

11
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VYeeauuenue crenenn YIPABITACMOCTH BCIHICCTBOM ]

: Veeanuenne :
Yeeanuenmne Yeeanucnme o
Henoassosanne KOJOHYMCCTRA Iepexon &
KOHIECHTPAIIH % CTENMeHN g
CYMHBLIX» BEIIECTR creneneil KIIM
g BEIIECTRA = ApoDaeHns
CRODO/LI

Puc. 1.4. 3akOHOMEPHOCTD yBEJIMUEHUS CTENIEHU YIIPABIAEMOCTH BEILIECTBOM

W3 3THX 3aKOHOMEPHOCTEH AJBTIIY/IIEPOM OBUIN MCTIONB30BAHbl YBEJIMUEHUE CTENEHH JIpo0-
nenus u nepexop K KIIM. B yriporeHHOM Bujie ONUIIEM UX HUKE.

VBenueHue CTeneHu yrnpasisieMOCTH SHepruen u nHgopmarmeit ocyiectsisercs (puc. 1.5):
— U3MEHEHUEM KOHLIEHTpAllUy SHEPruy U UH(pOpMaLIny;
— MepexofIoM K OoJiee yIpaBIsieMbIM TOJISIM.

[Nepexomny k Gosee yrpaBisieMbIM TIOJISIM BBITTOTHSETCS
— 3ameHol BUE 0,

— Ilepexonom MOHO-BU-I10JIN nosnsm;

— JIuHaMu3anyen nojex.

Himenenne crenennynpapasieMoct dneprueii n undopmanneii

[ Himenenmne KOHmenTpamm ] [Ilepu.tn;l. K DoJIee ynpapiseMbIiM I][I.’]H.\I]

I
s | Hadeo e Jamena uaa Hepexon & Jnmamuiannn
P e moJIH MOHO-BH-1TOCTH noasm noJaeil

Puc. 1.5. 3akoHOMEPHOCTh yBEIMUYEHHS CTETICHH YIIPABJIsSEMOCTH SHepruei u nagopMaren

W3 3THX 3aKOHOMEPHOCTEH JIJIS CO3/IaHMSI CTAHAAPTOB ObLIIA UCIIOIb30BaHa TOJIBKO 3aKOHOMEP-
HOCTB Tiepexofa K 0ojiee YIpaBJIsseMbIM ITOJISIM.
B nanHO# KHUrEe OHA Oy/IeT JaHa B OYEeHb YITPOIIEHHOM BHJIE.

3ameHa BHU/IA IMOJIA Ha o0oJee yYupaBjadgeMo€ ImoJe MOXET OCYHIECTBIATLCA B CIICAYIO-

ITIeH ITOCIIeI0BaTeIbHOCTH: TPABUTAITMOHHOE, MEXaHUYECKOE, TETITIOBOE, NEKTPOMArHUTHOE U JTIOObIE
KOMOWHAIIMY 3TUX TOJIel. DTa 3aKOHOMEPHOCTh IMOKa3aHa Ha puc. 1.6.

12
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I'pasurannonnoe Mexannueckoe Tenaosoe IeKTpoMarHHTHOE
KomOnnanns

Puc. 1.6. YBenuuenus ynpapisseMOCTH Tojien

[NocnenoBateTbHOCTD YBETMYEHUsI CTENEHH IpOOIeHHs] B YIPOIIEHHOM BHJIE TpecTaBieHa
Ha puc. 1.7.

1. 2. 3. 4. 5. 6. T 8.
Monoant I'nékmii Hopomox eaw  Enakocrs Adposoasr  [as Ioae

Puc. 1.7. Cxema TeHIeHIIUY YBEJIMUESHUsI CTETIEHH APOOJICHUS

B ynpomenHoMm Buae 3akoHoMepHOCTh nepexona Kk KIIM mpeacraButh B BUze cxemsl (puc.
1.8).

i

KIIM D1) pKIIM

N o

nKImmM”

B -

KIIM + B

(B3) #+B 'D3) uKOM'+ B

KIIM™+ B+ T

BE ) #+ B+ T

m pKIIM ™+ B+ T

{
\

Puc. 1.8. O6mias cxema nepexona k KITM

13



B. IlerpoB. «Cranmapts uzooperatenbcTBa. YueOHuk. TPU3»

rie
# — cTpykTypa;
B — BemectBo;

T — Texnonornyeckuii 3ppekr (pru3nyecknii, XUMUIECKUN U T. 11.);

KIIM* — KITIM co CTPYKTYPUPOBAHHBIMM KallWJUIIPaMU;
pKHM# — uKIIM co cTpyKTypUpOBaHHBIMM KalWJLISIPAMHU.

3aKOH Nepexofia Ha MUKPOYpOGeHb, AJBbTIIYUIEp ONMCBIBAET KaK 3aMEHY CHCTEMbl WU €e

Y4aCTH BEIIECTBOM, CITIOCOOHBIM Ipu B3aI/IMOII€I7'ICTBI/II/I C ITIOJIEM BBITIOJIHATH Tpe6yeMoe ,[IefICTBI/Ie.

3aKoH Tepexoa B HAJICUCTEMY — 9TO OObETUHEHUEM CUCTEMBI C JPYTMMH CHCTEMaMH C TIOMO-
upio TeHaeHmn: MOHO-BU-TTOJIN-CeeproiBanue.
OObenHeHUsI B OM- U TOJTUCUCTEMY MOKET BKJIIOUATh CJICTYIONIIE BUIBI SJIEMEHTOB.

1. OgHOpOoaHbIE
— OnHaKoBHIE.

— OAHOPOIHBIE SJIEMEHTHI CO CABUHYTHIMHU XapaKTEPUCTUKAMU.

2. HeonHopoaHbie
— AJIbTEpHATUBHBIE.

— AHTaroHucTJecKue — HWHBEPCHBIC (SJICMCHTI)I C IMPOTHUBOIIOJIOKHBIMU CBOMCTBAMU WU

byHkuMAME).
— JlononmHUTEIBLHEIE.

[TosHOCTBIO CXeMa 3aKOHa Mepexoja CUCTEMbI B HAJICUCTEMY MPeJCTaB/ieHa Ha puc. 1.9.

MOHO
CHCTEMa

BH
CHCTEMa
|

MO TH ]
CHCTEMA J

I
[ Oauopoanbie ]

|

[ Heoanopoanwie J

-

L

Oounaroswre —_—

F

Co cosunymsiu

I 1
— AabmepHamuenste —

f

L™

Husepenvie

8
| S——

4

[ 1
. Jonoanumensiste —

Puc. 1.9. O0was cxema 0ObeIUHEHUS CUCTEM

Ci:apam!wpucmuxaﬂuJ
Y
[ Yacrnunoe CREPTHIBAHHE }:
{ ITo1noe cBepTRIBARBE }-:
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1.2. IlpeacraBiieHusi 0 BENOJbHOM aHAJN3E

CTpyKTypHBIil BellleCTBEHHO-0J1€BO (BenoJbHbIN) aHaau3 — pazaen TPU3, uzyyaio-
IUA 1 IPeoOpasyIoIni CTPYKTYpY crcTeM. BendnpHbiil ananu3 pazpadotat I'. C. AnbTinyiiepoMm.

BenoabHbI aHAIU3 — 3TO SA3BIK CXEM, MO3BOJSIOMIMI MPEICTABUTh UCXOAHYIO CHUCTEMY
B BUJIE OTIPEIEJIEHHOM (CTPYKTYpHOI) Mozeu. C MOMOILBIO CTIEIIUaIbHBIX ITPABUJI BBISIBIISAIOTCS CBOM-
CTBA TOW CHCTEMBI. 3aTeM 10 KOHKPETHBIM 3aKOHOMEPHOCTSIM MTPe0OPa30BbIBAIOT UCXOAHYIO MOJIETh
3aJa4y U MOJIYYaloT CTPYKTYPY pPELleHHs], KOTOPOE YCTPaHsAeT HeJOCTaTKU UCXOJHON CUCTEMBI.

CraTucTUYeCKUi aHaJIU3 PElIeHUN MOKa3al, YTo J1Jisl MOBbIleH!s 9(P(hEKTUBHOCTU CUCTEM UX
CTPYKTYypa JOJDKHA ObITh onpenesieHHoi. Mofesb Takol CTPYKTYpbl Ha3bIBACTCsl BEIOJIEM.

BenoJub — Mozesih MUHMMAJIBHO YITPABJISIEMOIN CUCTEMBI, COCTOSIIICH U3 IBYX B3aUMOJICHCTBY-
IOIIMX OOBEKTOB M UX B3aUMOJCHCTBUSI.

BzaumopeiicTByompie 0ObEKTHl YCJIOBHO Ha3BaHbI BelllecTBaMH U oOo3Havaiotcss By u By,
a camMo B3aMMOJIEIICTBHE Ha3bIBaeTCs MmoJieM 1 odo3nadaercs I1.

[Non «BemecTBOM» OyeM MOHUMATh JTI0OON OOBEKT, HAYMHAS C MaTepualia, ero CTPYKTYpHI,
MOJIEKYJI, aTOMOB, IO CAMBIX CJIOKHBIX CUCTEM, HAIIPUMEP KOCMUYecKas cTaHuus. B nadopmamon-
HBIX CUCTEMaX 3TO MOXKET OBbITh 31eMeHN WU OGHHbIE.

IToJie MOXeT pecTaBIATh COO0i Modoe el cTBHE WK B3aUMO/1elCTBIE , HAPUMEp JHep-
2uto, cuay v ungopmayuro. B nHPOPMAITMOHHBIX CUCTEMAX 3TO MOXET OBITb d/120PUMM.

Benons n3o6paxaercst cxemont (1.1).

Il

PN 1.1)

B1 B2

Tepmun BelloJas npousomien ot cioB «BemecTBo» u «Ilose».
BenoabHbIi aHAaIM3 BKJIIOYAET B ceOs OIpe/Ie/IeHHbIE TPaBUIIa M TeHAEHIMU. DTU TEHAECHLIUN
MOTUMHSIOTCS] 3aKOHY YBeJIHYeHHUs CTeNeH! BeNOJbHOCTH, KOTOPBIA OyJeT OMMCaH HIXE.

O61as TenaeHIMs npeacraBieHa Ha puc. 1.10 — 1.15.
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Hepenoannasn Ipocroii Havenenne u coraaco- :1“:‘:?;"':: d;i:ﬁ'::: "':]': "
CHCTEMa BN Th panme B n 11 P ¢ p %
Bemo/s BENOTE
Puc. 1.10. O0mmas TeHIeHIMs pa3BUTHS BETOJICH
" cHeHnHe Ilpocroii Kovmmiaekcnbrii Caomnblii
CTPYKTVPbI
BenoJas BenoJb Benob BENO1b
Puc. 1.11. TenpeHuus pa3BUTUs CTPYKTYpPbl BENOJSA
- N— " Buyrpennnii Buemunii kow- KoMnaercnni Kommnaekcnniii
Komnaexcunii KOMILICKCH Bl L ICKCH LI Benoab HA BHEI- Beloak U HIMeHen-

BeNOh =
BEMOhL BENo b neii cpeae

Hoii BHemBeil cpeae

Puc. 1.12. Tennenuus pa3BuThs KOMIUIEKCHOTO BEIONA
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Cromnbiii IHenmoii JBoiinon CyenraHHBI
Belo 1k BenoJdk Belnik Belibk

Puc. 1.13. TenneHuus pa3BUTHs CJI0KHOTO BEMOJIS

mo“f{':};’i?“"' dopcuposanne dopcuposanne dopcuposanne
: BemecTsa no.ast CTPYKTYPHBI
BelmoJib L g

Puc. 1.14. Tennenuus pa3Butusi (pOPCUPOBAHHOTO BEMOJIS

dopcupoBanHue BelecTBa MOIYNHACTCS 3aKOHOMEPHOCTH YBEJIMUEHUS CTETIEHH YIPaBIIsieMO-
CTH BEIIECTBOM, a (DOPCUPOBAHKE MOJISI — 3AKOHOMEPHOCTH YBEJIMUYEHHS CTEIIEH! YIPaBIsIEMOCTH
SHeprueu u HQopMaLuen.

JletasibHasi cxema 3aKOHA YBEJIMUEHUS CTENIEHU BETIOJIbHOCTHU TIpeicTaBieHa Ha puc. 1.15.
[Nonpo6HO ¢ BENOJIBHBIM aHAJTM30M MOKHO O3HAKOMHTBCS B yueOHHKe .

4 [lerpoB Biagumup. CTpyKTypHbIi aHamm3 cuctem: Benonbhbiid aHamus. TPU3 / Baagumup Ilerpos. [6. m.]: M3narensckue
pewenus, 2018. — 208 c. — ISBN 978—5 -4493-6332-9.
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2

B ?%

Puc. 1.15. O6mas cxema 3aKOHa YBEJIMYEHHSI CTETICHU BETIOJIbHOCTH
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I'nasa 2. O030p cTaHAapPTOB

Cmanoapm Ha pewenue u300pemamenbckux 3a0ai — Mo npasguLo
(uau coeoxkynnHocmv npagu.n), NO3680a5K0ULEE HA  8LICOKOM YPOGHE
O00HO3HAUHO peuwlamv 00CMAMOUHO WUPOKUIL KAACC U300pemamenbCKux
3adau.

Taxum o6pa3zom, cmanoapm 00AdHCEH YOOBAEMBEOPIMb MPEM
ycaosusam:

1) on 00%1cen OMHOCUMBCS K WUPOKOMY KAacCCY 3a0ay;

2) s3mu 3a0auu 001HCHbL PEUIAMbCST COBEPULEHHO 00UHAKOB0 U

3) pewenus 00adcHbL GbIMb 0013AMENLHO 8bICOKO020 YPOSHA.®
I C. Arvnuuyanep

W3BecTHBIE THIBI N300pETATENBCKUX 33/1a4 PEIIAIOTCS MUCTIONb30BaHUEM MH(OPMAIIMOHHOTO
donma (puc. 2.1) u, npexe BCero, TUMOBBIX PEIICHUN — CIAHOAPMO8 HA peuterue u3oopemaniens-
ckux 3adau, Kotopsle pazpadoransl I'. C. Anprinrysuiepom B 1975 romy. OHE mipeicTaBisioT coOou
B3aMMOCBSI3aHHBIN KOMIUIEKC TPUEMOB, (PU3UUYECKUX WU APYTUX 3(P(PEKTOB, UMEIOLIUX ONpe/IeeH-
HYIO BEMOJIBHYIO CTPYKTYPY. DTO CBOEro pona (hpopMyJibl, IO KOTOPHIM PEHIaoTCs 3aJa4H.

Krnaccudukarmsi craHgapToB OCHOBaHA Ha 3aKOHAX SBOJIOIMU CHCTEM MU, TMPEXIe BCEro,
Ha 3aKOHE YBEJMYEHHS CTETIeHW BEMOJbHOCTUM M 3aKOHAX YBEJIMUCHHUsI CTETEeHH YIpPaBJIsieMOCTH
Y TUHAMUYHOCTH, 3aKOHAX Tepexo/ia B HaJCUCTEMY U Ha MUKPOYPOBHE, 3aKOHE COTTIACOBAHUSI.

Cucrema crangapToB, paspadorannas . C. AnpTinyiiepoM, copepxkut 76 crangaptoB®. OHa
COCTOUT U3 KJIACCOB, TIOIKJIACCOB M KOHKPETHBIX CTaHIApTOB. DTa CUCTEMa BKJIIOYAET 5 KJIACCOB.
CrpykTypa cucteMsl 76 cTaHIapTOB NIOKa3aHa Ha puc. 2.1.

5 Amsrmrymrep I'. C. Crangaptsl Ha pemeHne n3o0peratenbekux 3agad. Cranmaprsel 1—5. Baky, 1975. Pykomuces. URL: http:/
www.altshuller.ru/triz/standards1.asp.

6 Anprmyiiep I'. C. ManeHbkue HeoObsiTHbIe MUpbL. CTaHAAPTHl HA PEellIeHUsT N300peTaTeNbcKuX 3aaad. — Hute B 1abupunte /
Cocr. A. b. Cemonxuid. — [lerpo3asoznck: Kapenus, 1988. C. 165—230. URL: http://www.altshuller.ru/triz/standards].asp.
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Puc. 2.1. CtpykTypa cucteMsl 76 CTaHIAPTOB Ha pellieHre n300peTaTebCKUX 3a/1a4

C noMoI1Ibio 3TOM CUCTEMBI MOKHO HE TOJIbKO pelllaTh, HO BBISIBJISATH HOBbIE 334a4M U MIPOTHO-
3UPOBATh Pa3BUTHE TEXHUYECKUX cucteM. O0Iee HanpaB/ieHue N3JI0KEHHS CUCTEMBI CTaHIapToB 1-
r0, 2-10 ¥ 4-ro KJIACCOB OIKMCHIBAETCS 3AKOHOM YBEJIMUEHH S CTENIEH! BETIOJIbHOCTH, IO9TOMY OT/E/Tb-

HBIE U3 CTAaHAAPTOB 3THUX KJIACCOB ObLIN MPEACTABJICHBI PpAHEEC IMPU OIMMCAHWHK BEIIOJILHOI'O aHa/in3a

B y4eOHUKE TPEThETO YPOBHS.
[TaTeiit KJ1acc craHIAPTOB MOMOTaeT WAEATU3UPOBATh PEIICHHE.

Jis perieHus 3a1a4 MOKHO MCIIOIb30BaTh aJITOPUTM IMPUMEHEHHUs CTaHIapToB (IJ1aBa 8).
OnwuiliemM CTaHAAPTHL B CJIELYIOIINX TJ1aBaXx.
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I'nasa 3. Kinacc 1. IlocTtpoenune
H pa3pylieHNne BenoJbHbIX CUCTEM

3.1. IToakaacc 1.1. CuaTe3 BenoJien

Cranpaprsl nogksiacca 1.1 Bkiovyaer 8 craHIapToB.

['maBHast uest 3TOro MojKjacca YeTko oTpakeHa B crangapre 1.1.1: nuis cunte3a padoTtocno-
COOHOM TEXHUYECKON CUCTEMBI HEOOXOAMMO — B IPOCTEMILIEM CTy4ae — IEPelTH OT HEBETIONS K Bell-
omo. Hepeako moctpoeHue Benoss HaTaJIKMBAeTCs Ha TPYAHOCTH, OOYCJIOBJIIEHHBIE Pa3IMYHBIMU
OrpaHMYEHUSAMM Ha BBEJIEHHE BELIECTB U MOJIEH.

Cranpaptsl 1.1.2 — 1.1.8 noka3bIBaloT TUIIMYHbIE OOXOHBIE ITYTH B TAKHUX CITyYasX.

Crangapr 1.1.1. IlocTpoiika BenoJs

Ecau 0an 06vexm, naoxo no00arouuiicst HYMCHbIM UBMEHEHUSIM, U YCA08Usl 3a0aull He cooep-
JHcam oepanuMeHuli Ha 8eederue euecma U noneil, 3a0avy peuaom CUHMe30M 6enonsl, 88005 He0o-
cmarouiue 31emMeHmbl.

JlaHHBII CTAHIAPT COOTBETCTBYET OCHOBHOMY MPABMIIy BEIOJBHOTO aHAIW3a — MEPexomy
OT HEBEMNOJIbHBIX CUCTEM K BEIOJIbHBIM (IIPOCTOMY BENOJMIO) U COOTBETCTBYET cxeme (3.1).

(3.1)
Bl = Bl s Bz

3anaua 3.1. CHATHE KOPBI ¢ APEeBeCHHbI
Ycaosus 3a0auu

OOBIYHO KOPY APEBECHHBI OTACIISIOT MEXaHMUYECKH B CHIELMAIBHBIX KOPOOOIMPOYHBIX Oapada-
Hax WIM MEeXaHUYeCKMMHU MHCTPyMEHTaMH, HarnpumMep TornopoM. [Ipu sTom noBpexgaercs U cama
ApeBecUHa.

Heo6xoaumo npeayiokuTh crnocod oTaeeH:ust KOpbl OT APEBECHHbI, KOTOPbIA Obl HE MOPTHI
JPEBECUHY.

Pa3zoop 3a0auu

Cucrema HeBenoJbHAs.

CucreMy HEOOXOAMMO JOCTPOMTH JIO BEMOJIbHOM. [locTpoiika BENoisl 3aKII04aeTcs BO BBeJle-
HUU 110J141, BO3I[€I71CTByIOH_[eFO TOJIBKO Ha KOPY B HAIIpaBJICHUHN €€ OTPbIBA OT APCBECHUHLI.

Heo6xonumo nogodpars 1mosne, KOTopoe MOKET OCYIIECTBUTh TAKOE JeHCTBHE.
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Pewenue

Mesxy KOpoii ¥ APEeBECUHON HAXOAUTCS CJION KJIETOK (KamMOuil), conepKaiiuil O0IbIIoe KOIu-
YeCTBO BJIar, BCKUIMaHUe KOTOPOM MOKET OTOpBaTh KOpy. BCckumaHue MOKHO OCYIIECTBUTH C TOMO-

[ObIO BAKYyMa WJIKM HArpe€Ba, HAlIpuMep TOKaAMU BBICOKOM 4acTOTHl. Takum 06pa30M, PEKOMEHAYET
HUCIIOJIb30BATh Men.J1060€ no.Jie.

3anmaua 3.2. Kpene:xx BUHTa
Ycaosus 3a0auu

Kak 3aBepHyTh BUHT B TPYJHOJOCTYITHOM MecTe?
Pa3zoop 3a0auu

Nmeercs BUHT M MHCTPYMEHT (OTBEPTKA WJIM Fa€UHbIN KJIIOY).

Cucrema HeBemnoJbHAsA, €e HEOOXOIMMO JOCTPOUTD JI0 BEMObHOMU. [JocTpoiika Benosst 3aKJIo-
YaeTcs BO BBE/IEHUHU T10J1s1, COEUHSIONIETO BUHT U MHCTPYMEHT.

Heo6xonumo nogodparh 1mose, KOTopoe MOKET OCYIIECTBUTh UX KECTKOE COeJMHEHHE.

Pewenue

ITO MOTYT OBITh MATHUTHOE WJIM BAaKYYMHOE TTOJISl MJTH TIOJIe MEXaHUIEeCKUX CHJL.
Cranpgapr 1.1.2. BHyTpeHHUI1 KOMILIEKCHBIN BeNoJb
Ecau oan 6enoJb, NJ10xXo noat)aromuﬁc;z HYIHCHOIM UBMEHEHUAM, U YCN0BUA 3a0auu He COOEprCClm

02paHU1enuli Ha egedeHue 000ABOK 8 UMEIOUECS BeULeCmd, 3a0auy Peuarm nepexooom (ROCmosit-
HbIM UAU BPEMEHHBIM) K BHYMPEHHEeMY KOMNAEKCHOMY 8enonio, 68005 8 B | uau By 0obaeku, yeeauuu-

saroujue Yynpasasiemocmsb UAU NPUOarouUe 8enoNI0 HYNHCHble C8OLicmad. DTOT CTAHIAPT ONUCHIBAETCS
cxemamu (3.2), (3.3).

PN I -

Bl - Bz =h- Bl —(Bz, BS)
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P P l\ (3.3)

Bl BZ =.- (B].’ BB)_ Bz

IIpumep 3.1. B:xxuBiaeHne 3JeKTPOHHBIX YUIIOB

INosiBunack NOTpeOHOCTh UAESHTU(UIIMPOBATD KUBOTHBIX, OCOOEHHO JOPOTHX.

Pazpaboramu yun (puc. 3.1), KOTOpBI BXKUBIAIOT B Tesno. B uurie 3amucaHbl Bce JIaHHbBIS
0 KMBOTHOM U €ro xo3sinHe. ViH(opManys CUuThIBaETCs C MOMOUIBIO CIIEIMAIBHOTO MPHO0pA.

LY

[Tpumep 3.1. BxxuBieHue 37eKTPOHHBIX YUTIOB

IIpumep 3.2. Camo3akienBaomasicsi NIMHA

Anrmmiickas kommnanuss Dunlop BeIlTyckaeT camMO3aKJIeMBAIIyo MMHY. BHyTpH, Ha 00oje
IIIMHB PABHOMEPHO Pa3MeNIaloTCsl HECKOJBKO OaJUIOHYMKOB ¢ KiieeM. [Ipu mpokosne mvHb U3 Hee
BBIXO/IUT BO3/IyX, OMMH U3 OaJUIOHYMKOB TIOJTyYaeT ylap ¥ U3 Hero BhITEKaeT KJIed, KOTOPHIH 3aKJie-
MBaeT MecTo Inpokosa. Kieil conepkut KuaKocTh, Mapbl KOTOPOH HAKAYMBAIOT IIMHY JIO MPEKHETO
nipenena (puc. 3.2).
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Puc. 3.2. CamozakJiienBamoasacs muHa’

Kommnanus Continental 3anareHToBasia muHy ¢ TexHonorueid ContiSeal™.

Ha BHyTpeHHIOI0 IOBEPXHOCTb IMHBI (HaJ] IPOTEKTOPOM ) HAHOCUTCS 3ALLUTHBIN CJION U3 TOJTY-
’KUJIKOTO MOJIIMMEPa, KOTOPBIH 3aMoHAET cOO0i OTBEpCTHE B IIMHE JUAMETPOM JI0 5 MM MJI 00BO-
JIAKMBAET TOT MpeaMeT (HarpuMep, TBO3/b), KOTOPbI CTajl BAUHOBHUKOM Ipokona (puc. 3.3).

Puc. 3.3. Camozaxiiensawoascsa mmHaa ContiSeal®

Crangapr 1.1.3. BHemmHIIT KOMILJIEKCHBII BemNoJib
Ecau oan eéenonwv, naoxo noooarowuiicsi HY’CHoIM UBMEHEHUSIM, d YCAOBUSL 3A0AUU COOEPHCAM
ozpanuuenus Ha ésederue 000asok 6 umerouguecs seuecmsa B | uau By, 3a0auy pewsarom nepexooom

(NROCMOSIHHBIM UAU BPEMEHHBIM) K BHEUHEMY KOMNAEKCHOMY 8enonto, K B juau B, eneuiree B3, ysenu-
uugaroujee YnpasasieMoChv Ul npuoaiouee 6enonto Hyxcrvle ceoticmea. Cwm. cxemsi (3.4), (3.5).

7 URL: http://sovavto.org/novosti/plyusy-i-minusy-shin-run-flat

8 URL: http://www.continental.ru/car/technology/extended-mobility-main/contiseal
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II I,
/ \ / \ (3.9)
By—B, —=» B,— B,, B;
I 10,
P i Y 3.5)
B,—B, —» B,,B; — B,

3anaua 3.3. Xupypruueckue nepuyaTku
Ycaosue 3a0auu

Xupyprudeckue rnepuaTkv MOTYT MIOBPEIUTLCS BO BPEMSI OINEPAIMU WIIK OCMOTpa MalieHTa,
[IPY 3TOM Bpayd MOKET 3apa3UThCS.
Kaxk ObITB?

Pa3zoop 3a0auu

CamocTosTebHO TTpoBeIuTe pa3dop 3agauw 1o jgoruke APU3.
[TpumeHnuTe TEHAEHIUIO YBETUYEHUs CTENIeH! IPOOJICHU .

Pewenue

Iepuatku fenaoTCs JBYXCIOWHBIMUA M MEK]Ly CJIOSIMH MOMEIIAI0T MUKPOKAIICYJIBl C aHTUMUK-
POOHBIMH 1 aHTUBHPYCHBIMH BEIIECTBAMU

(puc. 3.4). DTH KariCyJIbl JIOMAOTCS TPH Pa3pbIBe WX CIIMIIKOM CHIIBHOM HATSKEHUH PE3UHBI.
IT0OT cnocod MOXET OBITh MCIONB30BAH M B APYTMX NMPEIOXPAaHUTENbHBIX CPE/ICTBAX W3 PE3MHbI
(HamaJIbYHMK, IPE3EPBATUB U T. [1.).

° Marent CITIA 5 024 852.
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Puc. 3.4. Xupypruueckas nepuarka. [larent CIIA 5 024 852

IIpumep 3.3. Ik30cKeJieT

DK30CKeJIeT IPUKPETUISIeTCs K TeTy YeJIoBeKa, [IOMOraeT eMy ObICTpee U Jierde MepeIBUraThes,
HECTH OOJIBIINIA TPY3, JIerde BHITOMHATD JTo0ble (pr3rueckre Harpy3ku. OH MOXET UCTIONb30BAThCS
B Me/IMIIMHEe, HAlpUMep I BOCCTAHOBJIEHUsI YTPaueHHbIX (DYHKIIUM, MPU BBHITIOJIHEHUN TSIKEIIbIX
paboT, B BOGHHBIX LIEJsIX, HarpuMep it Oosee 3¢ (PEeKTUBHOTO BHITONMHEHUsT (DYHKIMIA cojara,
UT. 1.

Crangapr 1.1.4. Benosib Ha BHellIHel cpejie

Ecau oan 6enons, naoxo noOO0AiOUULICS: HYHCHBIM USMEHEHUSIM, d YCA08USL 3a0aUU COOepHCam
02PaHUMEHUs Ha 88e0eHIe 8 He20 UNU NPUCOCOUHEHUE K HEMY 8eUleCms, 3a0auy peuaom 0oCmpouKo
8€Nn0sl, UCNONb3YSL 8 KA4eCmae 86600UMO20 8EU4ECNBA UMEIOUYOCs 8Heunior cpedy. CM. cxeMsl (3.6),

(3.7).

" # (3.6)
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P P (3.7)

B, —» B}, Bge— B,

ITpumep 3.4. Kadean
KaGenbHast 0OMOTKa, KOTOpast HaOyXaeT MpH KOHTAKTe C BOJIOM, BHITIOHSET (DYHKIIMIO YIUIOT-
HeHusi. HaGyxaHue mporcxoauT 3a cueT cyrnepadcopOupyromiero nopoka .

IIpumep 3.5. MyckyJibl Ha apy

VYyensle MaccadyceTcKoro TeXHOJIOTMUECKOro YHUBEPCUTETa CO3AAIM MOJUMEPHYIO TUICHKY,
KOTOpasi paboTaeT Kak MCKYCCTBEHHasl MbIIIEYHasl TKaHb: MOMJIONIAst BOAsHBIE NApPhl, OHA COKpallla-
ercsi. Takas TUIeHKa BecoM 25 MI IO3BOJISIET MOAHATH rpy3 B 380 pa3 Gosbliiero Beca. JT1a NoJMMep-
Hasi MBIIILA UMEET TPEXCIOMHYI0 KOHCTpYKIMIO. CpeiHuil c1oil 00pa3oBaH NOJIUMUPPOIOM, KOTO-
pblii cozfaeT ruOKylo Marpuiy. JIBa KpaeBblX C/0sl MPEACTABISAIOT COOOM MATKUM Tefib U3 Oopart-
TOJIMOJIA-TIONIMMEPa, KOTOPBI MEHSET CBOIO (hOpMY IIPH MOMJIOIEHUHM BOAbL. ECIM MJIEHKY TONIMHOMI
20 MUKPOH MOJIOKUTh Ha CJIETKa BJIAKHYIO OBEPXHOCTb, TO HWXKHUI €€ CJIOH, BIUTAB BIIary, pas-
OyxaeT U IUleHKa UcKpuBisiercs. [IoTepsB KOHTAKT ¢ BIAXHOH MOBEPXHOCTBIO, ITOT CJIOW UCTapsieT
BJIary W IUIEHKa BHIIpsAMIIseTcs. LMkl MHOrokpaTHO noBTopsiercsl. Eciu IIIeHKy COeAUHUTS C Tbe-
303JIEKTPUKOM, TO MOKHO IMOJIYUYUTh IEKTPUUECKYIO SHEpruio' L.

Crangapr 1.1.5. Benoub Ha BHemIHel cpeje ¢ J00aBKaMu

Ecau snewnsis cpeda ne cooepoicum seuyecma, HeoOX00UMbIX 05 NOCIPOEHUSL 6ENOASL NO CIAH-
oapmy 1.1.4, smo sewecmeo modicem Oblims NOAYUEHO 3AMEHOT BHEUHELl CPeObl, ee PAZNONCEHUEM UNU
s6ederuem 6 Hee 0ooasok. CM. cxemsl (3.8) — (3.10).

2 ™ (3.8)

B] - 7 B‘z =" Bl— B'BC

10 Matent CIIIA 5 298 284.

1 T[Nonynspuas Mexanuka, 2013, Ne3. C. 22.
27



B. IlerpoB. «Cranmapts uzooperatenbcTBa. YueOHuk. TPU3»

I, I
Eoa v (3.9)
BI ] BI =‘P Bl . Bz, B-BC
IT, 11
N e W (3.10)
B —— B, ==» BBy B,

Ipumep 3.6. KontuabHas cpeaa

[pu KormYeHnr pHIOHBIX ¥ MSICHBIX IMPOIYKTOB CO3JAI0T KOMTHIIBHYIO cpey. KonTuibHbIi mpe-
rapar NnoJIy4aroT IyTeM HACHIIIEHHU T BOJbI KOMIIOHEHTAMH JIbIMA U OYMIIAIOT OT CMOJIVICTHIX BEIIECTB.

B npenniaraemom n300peTeHny JOTIOTHUTEHHO B KONITHIIBHYIO CPEIy BHOCSTCS paCTUTETbHBIC
1n00aBKH B BUJIe CIMPTOBOTO PAaCTBOpa JIEKAPCTBEHHBIX PACTEHU, HAIPUMEP Y TEPOKOKKA, KEeHb-
ITIeHS WJTA JIMMOHHUKA B OUeHb MaJIbIX KOJTMYEeCTBaX (KONTUJIbHASI KUAKOCTh: CIIMPTOBOM pacTBop 1:
0,001—0,049)"2.

Ipumep 3.7. Camoounmarwiiuecs 3/1aHus1

AmoMuHMEBast OOIIMBKA 3IaHUI TIOKPHIBACTCS JIBYOKUCHIO THTaHa, KOTOpas IMOJ JCHCTBHEM
COJIHEYHBIX JTyYel HaunHaeT UCITyCKaTh CBOOOIHBIC PAAMKAIIbl. DTH PAAMKAIIBI PA3JIaraloT HaJHITIITYIO
Ha CTEHBI KOIOTh, a TaKKe MPeoOpa3yloT paccesiHHbIe B BO3AYXE SAOBUTHIE MOJICKYJIBI OKMCH a30Ta
B Oe3BpeHbIe HUTPAThl. Bce OTXO0IbI 9TOro mporiecca CMBIBAIOTCS TOKIEM '3,

Crangapr 1.1.6. MuHUMAJIbLHBIH PeKUM

Ecau Hyotcen MUHUMANLHBL (003UPOBAHHDI, ONMUMANLHBILL) PEXHCUM OelicmBUsl, 4 00ecneuums
€20 NO YCAOBUSM 300aUU MPYOHO UAU HEBOZMONCHO, HAOO UCHOABL308ANb MAKCUMANBHBIL PEXHCUM,
a uzobImoK Yyopame.

ITpu 3TOM M3OBITOK TOJIS1 YOUPAIOT BEIIECTBOM, a U30BITOK BEIECTBA TOJIEM.

12 Marent P® 2 220 578.

13 T[Nonynsapuas Mexanuka, 2013, Nel. C. 48.
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N36pITOUHOE /IeficTBIE 0O03HAUCHO JIByMSI CTPEIKAMM:

f]:[l I-'[Il.'laI
G = (3.11)
B, » B, B,
11
/ (3.12)
Bf— o _Bz Bl Btu:lx

Ipumep 3.8. OnunogoTBOpEHNE ANIEKJIETKHI

Bo Bpems askyIs0MK (MYyKCKOTO CEMSIM3BEPKEHH ) MYyKUMHa Mpou3BoauT 250 MIIH criepma-
TO30M/IOB, HO OILJIOIOTBOPSIET SIMLIEKJIETKY TOJIBKO OfIMH.

B pe3sysbrate sBomonuy ObUT BHIpAaOOTaH MEXaHNU3M €CTECTBEHHOTO 0TOOPA, B pe3ybTaTe KOTO-
POro BHIOMPAETCS CaMblil aKTUBHBIA U CAaMblid CUJTBHBIA CTIEPMATO30M /.

[Ipu ecrecTBEHHOM MOJIOBOM akTe CHepMa MYKUMHBI MOMAAAET BO BJIAraJIMILE KEHIIMHBI.
Myskckas criepma Jist 5KeHCKOTO OpraHu3Ma — 4y KepOJIHBI OOBEKT, TOITOMY OH OyJIeT aTaKoBaTh ee.
VimmyHHas1 cicTeMa crapaeTcst YHHUTOXKHUTH Ty KePOIHBIN 37ieMeHT. bopbh0a HaunHaeTcs elnie BO Blia-
rayivine. Bo Biarayvine nosblilieHHass KUCIOTHOCTh (pH okoso 4). DT1o nepBas araka ¢ MOMOIIBIO
XMUMUYECKOTO MOJS.

Campble aKTHBHBIE CIIEPMATO30U/Ibl HAXOIATCS B IIEHTPE MOTOKA, UX «3AIHIIAI0T» Oojee mac-
CHBHBIE, OKPYKAIOIIME UX, a CaMble TIOIBUKHBIE IBUKYTCS K IIEHKE MATKU U JJaJIblle, B MaTKY.

Crycrst aBa vaca mocJie Ky ISIA OONbInasi 4acTh CIEPMATO30HMI0B MOrHOAET BO BIIATAITHIIE.

Takum 0Opa3oM, MACCUBHBIE CIIEPMATO30UIbI yKe BHIIOIHIIIN CBOIO 3aIIUTHYIO (DYHKITHIO.

[Ileiika MaTKH 3armoTHeHa IIeeYHON (IIePBUKAIBHON ) CJIM3bI0, KOTOPAs SABJISETCS OapbepoM s
MIPOHUKHOBEHUSI MUKPOOPraHW3MOB U3 BJarajviia B MaTKy, HO OHa TaK)Ke MPENsTCTBYET MPOHUK-
HOBEHHMIO CIIepMaTO30MI0B B MaTKy. Hanbosnee akTiBHA OHa 110 niepudepun. ITo elne OIuH Oapbep
€CTeCTBEHHOTo 0TOOpa. Ero mpoxomsiT TONbKO CHITbHEHIIIHE.

Jls1 ycrienHoro 3a4atvisi B MaTKy JOJKHO MPOHUKHYTH HEe MeHee 10 MIIH criepMaTo301/10B.

W3 mMaTku criepMaTo30H 16l IPOHUKAIOT B MAaTOYHBIE, WX (DAJUIONUEBH, TPYOBI, TAe ABUXKYTCS
MIPOTUB MOTOKA KUIKOCTH, TaK KaK MMOTOK CO3/aH /JIsl ABUKEHUS SIMLIEKJIETKU U3 IMUHUKA K MaTKe.
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KPOMC TOI'0, BBICTOABIIME B IIOTOKE CIICPMATO30UALI IMOMNMAJAl0OT B MATKHUE CTCHKU CpaJIJIOl]I/IeBOIjI
TPyOBI, T7ie BEBDKMABAIOT CHJIbHEHIIINE, KOTOPbIE OKUAAIOT CUTHATIA OT SHIIEKJIETKH.

Takum 00pa3oM, 3TO JOMOJIHUTEJBHOE MPEMSITCTBUE JBMKEHUIO CIIEPMAaTO30MIOB K sHilie-
KJIETKE.

[Tpu mosyveHnn cCUrHaia OT AWHEKJICTKH, JIBUKYILECHCS 0 TpyOe K MaTKe, OCTaBIIHeCs CIiep-
MaTO30U/Ibl YCTPEMIISIIOTCS K SIUIEKJIETKE U MBITAI0TCS TPOOUTH TJIOTHYIO OEJIKOBYI0 000710uKy. [Tpu
9TOM MHOTHE U3 OCTaBIIMXCS CIIEPMATO30HMJIOB rorubanT. HakoHern oquH MmpoOWBaeT 0OOJIOUKY
U TIOTAJIaeT B AHMIEKIeTKY. EC/M MPOHUKHET ellle OWH CIIEPMATO30MI, TO SIHIIEKJIeTKA MOrMOHET.
B cBs131 ¢ 3TUM B IIpoliecce IBOMIOIIHN ObLT BHIPAOOTaH MEXaHM3M 3alUThI stiiliekyieTku. [Tog ee 060-
JIOYKON MMEIOTCSI MUKPOTPaHYJIbl, KOTOPBIE MPH MOMNAaJaHUK CIIEPMATO30M/1a B3pbIBAIOTCS, U siLe-
KJIETKA CTAHOBUTCSI HETIPOHUIIAEMOH.

3anaua 3.4. 3apsaaka 6arapeii
Yenosus 3aoauu

3apska 6atapeit IPOUCXOIUT B TeUeHHe HECKOMbKUX YacoB. Kak 3HaUUTEeNTbHO YCKOPUTD 3TOT
npouecc?

Pa3zoop 3a0auu
Ucnonbzosars crangapr 1.1.6.
Pewenue

W3zpaumnbckas crapran-kommnanusi StoreDot pa3paGortana 6atapeu, KOTopble OBICTPO 3apsika-
forcsi. OHa UCTONB30Bajia TEXHOJIOTHMIO, OCHOBAHHYIO HAa KCCIIEIOBAHUSAX OO0Je3HU AJblreiimepa,
npoBoAuBIIUXCS B Tellb-ABUBCKOM YHUBEpPCUTETE. YUeHble BBISICHUIIM, YTO TIENTHABI (BEIIeCTBa,
MOJIEKYJIBl KOTOPBIX TMOCTPOEHbl M3 ABYX U 0Oo0Jiee OCTaTKOB aMHUHOKUCIOT) MOXHO HCIIONb30-
BaTh B KAueCTBE OPraHMYecKol OaTtapeu. M3 3THX MOJEKY/ y4eHble CMOIVIM MONYyYUTh HAHOKPH-
CTaJLIbl, KOTOPBIE MOXHO UCIIO/Ib30BATh B KAUECTBE MOMYIPOBOJHUKOB. [IpUHIIMT 3apsiiKu OCHOBaH
Ha UCTIOIb30BAHUM KBAHTOBBIX TOUYEK — (PparMeHTOB MPOBOAHMKA WJIHM TIOJIYTPOBOIHHKA, HACTOIBKO
KPOXOTHBIX, YTO Ha HUX HAUMHAIOT MPOSIBIIATHCS KBAHTOBbIE 3 (heKThl. Pa3paboTurku co31a1u s/ek-
TPOAbI HOBOTO THMa, noayuuBinue HazBanue MFE — Multi Function Electrod!“.

3apsaaka Oarapen ansa cMmaptdoHa 3aHuMaeT 30 cek., a aKKyMYJSATOPOB SJEKTPOMOOWIS —
5 muH. [Tocne sToro aBTOMOOWIL MOKeT mpoiTu 300 MuUIb.

Crangapr 1.1.7. MakcuMaJbHBII PeKIM

Ecau nysicno obecneuumv MAKCUMANLHBILL PEHCUM O€liCIBUSL HA 8EUeCME0, d MO NO Mem UL
UHBIM NPUMUHAM HEOONYCMUMO, MAKCUMANbHOE Oelicmeue Credyem COXpPaHumv, HO HANpasums €20
Ha OpYy20e Beuecmeo, Cés3aHHOe C NePEbIM:

14 Marent CIIIA 9 225 187.
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Fes (3-13)

IIpumep 3.9. OcbmuHOr
OcbMUHOT U151 OTBJICUYEHHs] BHUMAHHS XUIITHUKA BEIOPACHIBAET YEPHIIBHOE 00JIaKO.

3apaua 3.5. IlosyyeHue 3HaHMil
Yenosusa zaoauu

YenoBeky keaTesbHO 3HATh BCIO MH(POPMAIIMIO, KOTOpasi UMEeTCsl, HO OH He CIIOCOOeH BCe
BOCTIPUHATH. Kak ObITh?

Pa3zoop 3a0auu
Ucnonv3osars crangapr 1.1.7.
Pewenue

Bcs nndopmanus umeercst B IHTepHeTe, 1 110 Mepe HEOOXOAMMOCTH €€ MOTyJaloT U3 UHTep-
HETa.

3anaua 3.6. Hannyumue kayecrBa
Ycaosus 3a0auu

[Tpupone npuILIoCch pemarh 3aJa4y, Kak c/ieJiaTh YeJIOBeKa ¢ HAWTYUYIIMMH KaueCTBaMH.

3apaHee HEU3BECTHO, KaKME KayecTBa JIydllle. 3HAYUT HYKHO MONPOOOBaTh BCE, HO 3THUM
MOXHO U MOTyOUTh UCTIBITYEMBIN OOBEKT (UEJIOBEKA).

Kax nocrynuts npupone?

Pa3zoop 3a0auu
Ncnone3osare cranpapr 1.1.7.
Pewenue

Kak Bcerpa, mpupona mocrymnaer myapo. Bech Habop kadecTB ObLT 3aJI0keH B TEHOME MYK-
yrHbl. OHM OBUTH camMble YMHBIE U CaMble TypaKH, cambie JTOOpbIe M CaMble 371ble, CaMble CHIIbHbIC
1 caMbIC Cﬂa6ble nT. . HpI/IpOLla UCIIBITBIBAJIA 9TU Ka4YeCTBaA U HaI/mqum/Ie HepenaBaJIa B I'€HOM KCH-
IWHBbI, HOSTOMy cpem/I JKECHIIIUH HET CaMbIX I'€CHUAJIBHBIX U CAMBIX HyprIX. TaKI/IM 06pa30M IIOUCXO-
JWT 9BOJOIMSA YesioBeka. ClienyioneMy TOKOJIeHHUIO MepeaaloTCcsl TOIMBKO caMble YCTOMYHMBBIE XOPO-
€ KAaYeCTBA.

Crangapr 1.1.8. MakcumMaJbHBIA peXKIM
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Ecau nyotcen uzoupamenbHo-MakCUMANbHbILL PeHCUM (MAKCUMANLHBILE PEXHCUM 8 ONPEOeNeHHBIX
30HAX NPU COXPAHEHUU MUHUMANBLHOZ0 8 OpY2ux), none OONHCHO Oblib AUOO MAKCUMANHBIM, AUOO
MUHUMANBHBIM.

1.1.8.1. Bgedenue 3auiumnozo geuiecmea
B nepseom cayuae 6 mecma, 20e HeOOX0OUMO MUHUMANbHOE 8030€liCMEUe, 800N 3AUUMHOE

seuecmeo.

Hm‘“ ]]m.u

i (3.14)

IIpumep 3.10. 3amuTHOE NOKPHITHE

JI7151 3aIUTHl METAJUIOB OT KOPPO3UU UX HUKEJMPYIOT.

OpnHako Mpy MOSIBICHUM MEXaHUYECKUX Ne(eKTOB (TpEelyH, NaparyH) B MOAOOHBIX MOKPHI-
THSAX HAYMHAETCS aKTUBHASI KOPPO3HUSI METaIA.

OnuH U3 Iy Teli COBEPIIEHCTBOBAHM S TOKPBHITHS 3aKJII0YAETCST BO BHEIPEHUH KHUKOTO MHTUOU-
TOpa KOPPO3WH B CTPYKTYPY TIOKPHITHUS TSI IPEIOTBPAIIEHUST B3aMMOJICHCTBHS C OKpYKaloIIeH cpe-
noi. 17151 MCKITIOYeHU s TTPeXIeBPEMEHHOTO BO3/ICHCTBUSI HHTUOUTOP KOPPO3UH 3aKJTIOYAIOT B MTHEPT-
HYIO 000JIOUKY, TO €CTh (POPMHUPYIOT MUK POKAIICYJIBI C ONPEIe/ICHHBIMHA CBOMCTBAMHU ',

ITpumep 3.11. I36uparteibHOE MOJaBJIEHNE IyMa
[NonaBmnsieTcst TONMBKO TOT IIIyM, KOTOPBIH He HYKEH, ¥ TOJILKO B TOM MeCTe, T7ie OH He HYXeH 'S.

1.1.8.2. Bgeoenue seuiecmaa, oarouiezo A0KA1bHOE No.e

Bo emopom — 6 mecma, 20e He0OOX0OUMO MAKCUMANbHOE BO30€licmauUe, 88005 BeUeCma80, 0ai-
uee NOKANbHOE NoNe, HANPUMED MePMUNHbLe COCMABbL — ONSl MENN0B8020 B030€UCMBUSL, 83DbIGHbLE
COCMABLL — 0N MEXAHUUECK020 8030€LiCINEUS.

15 Marent WO 2017/003272.

16 Marent CIIIA 9 431 001.
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B]. #“ B]_ 2 (3.15)

max

IIpumep 3.12. OTIINBKH

B mporiecce ocThIBaHMs OTIIMBKYA BO3HUKAIOT BHYTPEHHHE HAIPSKEHUS, IPUBOJISIIIIE K Tpe-
[MUHAM. DTO TPOUCXOMUT M3-3a OBICTPOrO0 OCThIBaHWS. UTOOBI TMPOAJIMTH MPOIECC OCTHIBAHUS,
OTJIMBKM TIOKPBIBAIOT 3K30TEPMUYECKON cMechio. OHa BO3ropaercs OT TeMIeparypbl ropsdei
OTJIVBKY U JITTUTEJIFHOE BpeMS MOJICPKUBAET HEOOXOAUMOE TEILIO.

3anaua 3.7. ILliio1oBbIe MYIIKH

Ycnosus zaoauu

[TnomoBbie My1IKM, HAPUMEP IPO30(UIIbI, XOTAT MAKCUMAIBHO PACITPOCTPAHSTHCS, HO U CaM-
LIOB IPYTUX MOPOJL I0CTAaTOYHO MHOTO. CaMKM COXPaHSIOT CIIEpMY OT CaMIIOB, C KOTOPbIMH OHH CIla-
pUBAIOTCS, JIJIs1 TIO3HETo rcnonb3oBanus. Kak camiry npo3oduiisl modeauts ux?

Pa3zoop 3a0auu
Ucnonv3osars crangapr 1.1.8.2.
Pewenue

Crniepma camua 1po30(puiibl COOEPKUT $i]1, Pa3pyIIAIOLINIA APYTYIO CIIEPMY.
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3.2. lloakaacc 1.2. Pa3pymenue BemnoJien

Cranpapr 1.2.1. YerpaneHnue BpeHO# CBsI3H BBeJeHneM B3

Ecau medxncoy osymsi eeugecmeamis 8 6enone O3HUKAION CONPSINCEHHbIE — NOAE3HOE U 8PEOHOe —
Oeticmeusi (npuuem HenocpeocmeeHHoe CONPUKOCHOBEHUE BEUEeCME COXPAHSIMG HeOoOsI3amenbHo),
3a0auy peuarom 88e0eHUEM MeXCOY OBYMSL BEULeCBAMU NOCIMOPOHHEZ0 MPembezo 8euecmed, 0apo-
6020 uau docmamouro deutegozo. Cm. cxemy (3.16).

II, II,
B]_ —',-\,-\. Bz =’u B]_ Bz (3'16)
B,

Ipumep 3.13. Onepanun Ha cep/ie

WHorna npu ciokHOW onepauyy XUpypraMm He XBaTaeT BPEMEHU Ha ee 3aBeplLICHUE M TaKas
oreparys KOHYaeTcs JeTaJbHbIM UCXOJOM IMallMeHTa.

Heo6xonumo 3amennTh Bce MpoLecchl B opraHu3Me. PaHbliie 3To esaiy ¢ HOMOILBIO XOJIO/I-
HBIX BaHH, HO OXJIAJIEHUE IO IOCTAaTOUYHO MEIJIEHHO.

Nnxeneps u3 CILIA pazpadoramm neasinyto ruapocmecs (Ice Slurry), npencrassontyio co6oit
CreLMaIbHbIi Jie]] B BU/Ie MUKPOLIAPUKOB AUAMETPOM, PAaBHBIM Y€I0BEYECKOMY Bosocy (pHc. 3.5a).
Takue maprku He cMep3aloTcs. biarogapsi ykasaHHbBIM CBOWCTBaM, 9Ta Macca o0agaeT NogBHKHO-
CTBIO BOJIbI (LIIAPUKU CKOJIB3AT Py OTHOCUTEJIBHO JIpyra).

ITOii CMeChIO MPETIOKMIN OXJIAXKAATh JIETKHE, BBOOUTH B KPOBb MJIM OOKJIA/IBIBATH OT/IE/IbHBIC
OpraHbl.

-

"[[;'l 1157an

a) Ice Slurry 0) OxaaxcoenHan Kpoes nocnvnaen ¢ Mo3e

Puc. 3.5. Kugxun nen Ice Slurry
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IIpumep 3.14. CBapka anomMuHust

AJTIOMUHHMI TUIOXO CBAPUBACTCS U3-32 TYTOIIABKOM OKUCHOW TUICHKH, OBICTPO 0Opa3yIoieincst
Ha ero MOBEpXHOCTH.

Pazpaboranu pacTBop [UIsl CBApKH, YCTPAHSIOMUN MJIeHKY. OH cocTouT 13 opTodochopHOi
KHCIIOTHI, (pochaTa aMIOMUHUS ¥ THIPATA OKUCH ATIOMUHUS .

Crangapr 1.2.2. YerpaneHue BpeJHOI CBSI3HM BBe/leHHEeM BUAOU3MeHeHHbIX B u /
uim B,

Ecau mexcoy osymsi seuyecmsamu 8 enone 803HUKAIOM CONPSIICEHHble — NOAE3HOe U 8Peo-
Hoe — 0elicmaust, npu1em HenoCPeOCmEeHHOe CONPUKOCHOBEHUE BEULECNE COXPAHSINb HEODS3AMENbHO,
a UCNONBL308AHUE NOCMOPOHHUX BEULECTNE 3ANPEULEHO UAU HEUENeCOOOPA3HO, 3a0aUy Peuaiom eeede-
HUEM MeHcOY 08YMsl BEULECMBAMU MPembezo, sensitouezocsi ux euoousmerenuem. Cm. cxemy (3.17).

IT, II,
= R P
B, B, —> B,—|— B, (3.17)
B;=B,, B,
B;= BIl& B'z

3anaua 3.8. KoBm 3KkckaBaTopa
Ycaosusa zaoauu

JIHUIIIE KOBIIIA 9KCKAaBaTOpa MOABEPKEHO CUIIBHOMY U3HOCY U3-3a TPEHUs O HETO TPYHTA U KaM-
HEl MpY HAIMOJIHEHUH KOBITIA U TP BBITPY3KeE.
Kak npenoTBpatuth U3HOC JHUINA KOBIIA?

Pa3zoop 3a0auu

Ucnons3osars crangapr 1.2.2.
B kauecTBe MpoOCIOWKM UCOJIB30BATh TPAHCIIOPTUPYEMBII MaTepyas (IPyHT, KAMHU U T.I1.).

Pewenue

K nHuIy co CTOpPOHBI IpyHTa IPUBApUTh HEBBICOKKE PEIKME MONepevHble pedpa, pa3aesio-
1mye JHO Ha s4edku. [Ipu BIrpy3Ke B 3TUX A4elKax 3aCTpeBaIOT MEJKHME KYCOUKU IpyHTa, oOpa-
3ysl Kak Obl TIPeJOXPAaHUTENBHBINA CT0W Haj AHUIeM. Kpome Toro, pebpa yBeIMYMBAIOT KECTKOCTh
JHUIIA, YTO MO3BOJISIET CAENATh ero U3 OoJiee TOHKOTO JIUCTA.

IIpumep 3.15. Ouncrka razos
OTBopnsIIMeECs TMEeYHbIe ra3bl TEIUIOBBIX JIEKTPOCTAHIMA HEOOXOMMMO OUYMINATh OT KHUCIIBIX
KOMITOHEHTOB, B YACTHOCTH OT CEPHUCTOTO aHTMIPU/IA.

17 A. ¢. 1019 020.
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AmnanorndHasi npo0ieMa BO3HUKAET ¢ OYMCTKOM IIEJOYHBIX CTOYHBIX BOJI IIPY TIOMOIIH IILj1a-
KO30JI0yIaJICHUSI.

Ipepnaraetcs 1Ist MOBBIIEHHUS CTENIEHU OUYUCTKU TIPOBOAMTH aJICOPOIIMIO KMCIIBIX KOMITOHEH-
TOB ra3a IIEJI0YHBIMA CTOYHBIMU BOJAMMU.

OObearHeHNE BYX BPEIHBIX BEIECTB B OJIHY CUCTEMY IMO3BOJISET U30ABUTHCS OT BPEIHOIO
IIEACTBUS 9TUX BELIECTB'S.

Crangapr 1.2.3. «OTTSITMIBaHNE» BPEJHOTO 1€HCTBUS
Ecau Heobxo0umo ycmpanums 8peoHoe Oelicmaue noast Ha eulecmeo, 3a0aud Modxcem Oblimnb
peuleHa 86e0eHUeM 8Mopoz2o INeMeHma, Ommsi2uearou,ezo Ha ceos epeoroe oelicmaue noas. Cxema

(3.18).

I, I,

# 7

Bj——B, =% B,————B, (3.18)

Ipumep 3.16. IIpenoxpannreib

[Tpu pe3koM yBeTMUEHNH TOKA B CETH TIPOBOJ] MOXKET Ieperopets. YToObl 3TOro He MpOr30IILIo,
UCTIONB3YIOT MPE0X PAHUTEITb, KOTOPBIN MOXET ObITh OJHOPA30BbIN (TUIABKHIA MPEIOX PAHUTEITH ) VITH
MHOTOKPATHOTO MCIIOIb30BAHUS — aBTOMAT.

Ipumep 3.17 MoJiHIeoTBOT
MoITHHEOTBOJI TIPEIOX paHsIET 3[aHke OT MOMaAaHks B HUX MOJIHUH. MOJIHUS MOMNaaeT B MOJI-
HUEOTBOJ U OTBOIUT MOJIHHUIO B 3eMJTIO.

Crannapr 1.2.4. [IpoTnBoeiicTBHEe BPeAHbIM CBA3SIM ¢ moMoilnbio I,

Ecau medcoy 0syms eeuyecmeamu 8 6enone 03HUKAION CONPSINCEHHble — NOAE3HOe U 8PEOHOe —
Oelicmeusi, npuuem HenocpeoCmeeHHoe CONPUKOCHOBEHUE BeUeCma — 8 OmAuvUe Om CmaHoapmos
1.2.1 u 1.2.2 — 00131cH0 Gbims coxpameno, 3a0a1y peuaronm nepexooom K 080LHOMY 8enonto, 8 KOmo-
pom nonesHoe Oelicmaue ocmaemcs 3a nonem I1j, a Helimpanuzayuio 8pedrozo delicmeust (uau npe-
apauierie 8peoHo20 Oelicmaus 80 8mopoe nonesHoe oelicmaue) ocyuiecmensiem I1 ;. Cm. cxemy (3.19).

18 A.c. 738 645.
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R (3.19)

IIpumep 3.18. 3amura oT paguoBoOJIH

Heiin Bayutok (Neil Bullock) m300pen Hakuaky mns OymaynMx Mam, 3aildIIaioniyio TIIOM
OT JIEKTPOMArHUTHOTO U3JTy4YeHH s OOJIBITMHCTBA EKTPHUECKUX IPUOOPOB: pagapbl, MUKPOBOIHO-
BbIE TI€UH, PAVO U TEJIEBU30pbI, MOOUJIbHBIE TeleOHHb U T. 1. Hakuika, KOTOpylo aBTOp Ha3Bal
MummyWrap, criefiaHa u3 XJIONKOBOH TKaHU ¢ I00aBJIeHeM MeJIU U BBITOJTHEHA B BUjie OTy3KH Oe3
pykaBoB (puc. 36). OTpakeHre MeKTPOMArHUTHBIX BOJIH OT OJTy3KM CXeMaTHYHO MOKa3aHO Ha PUC.
3.6a, a Ha puc. 3.60 Moka3aH ee BHEIIHUI BU/I.

a) Cxeva oeticmens Haxuoxy  0) Haxuoxka 013 6VOyugux mMam

Puc. 3.6. Hakuaka ot paguoBosn MummyWrap

Ipumep 3.19. IloxaBiienne myma
[NonmaBneHne nryma MpOMCXOONT 32 CUET YJIaBIMBaHMS IIyMa U IOJIaud €ro B MpOTUBOdase.
[Iym ckmagpIBaeTCst C TOYHO TAKMM, HO IMPOTHUBOIOJIOKHBIM €My IITyMOM U YHHUTOXaeTcs '°.

19 Marent CIIA 2004/0066940.
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Crangapr 1.2.5. «OTKII09eHNe» MATHUTHBIX CBSI3eil

Ecau Haoo paspyuumse 8enonb ¢ MazHUMHbIM NOAEM, 3A0a4a MOJCem Oblmb PeUeHa ¢ npume-
HeHuem Pu3dehPexmos, «OMKAOUAIOUUX» PEPPOMAZHUMHDBIE CEOLICIEA BEUECE, HANPUMED, PA3-
MaAzHUMUBAHUEM NPU Yoape Uau npu Hazpeae éviute mouxku Kropu.

Hmar l_‘['remu Hmar

./ N, (3.20)

Bl./\/\/* B, —p» B,— B,

3agaua 3.9. [Iasabauk
Ycnosus zaoauu

[Tpu naiike 31eKTPOHHBIX KOMIIOHEHTOB YacTO HEOOXOIUMO TIOAePKUBATh TIOCTOSTHHYIO TeM-
neparypy. 1o TpeOyeT UCIOIb30BaHUsl JOPOrocTosiiiel anmapatypsl. Kak Obth?

Pa3zoop 3a0auu

3agaua pemaerca no cragaapry 1.2.5. [IpeacraBum 3Ty 3aa4y B COOTBETCTBUM CO CXEMOM
(3.20). cm. (3.21).

i IT, I,
v

B, —» B, +— B, (3.21)

Pewenue

IlocrosiHHyI0 Temneparypy NasjlbHMKa MOXHO MOAJEPKHUBaTh, €CIM HAKOHEYHUK (KaJlo)
NasuIbHUKA MOKPBITh (DeppOMarHUTHBIM MaTepuaioM ¢ Toukor Kiopu, paBHO# Temrieparype IuiaB-
nenus npunos. Ipu goctikennn temneparypsl Touku Kiopu, (peppoMarHuTHOE NOKpHITUE TEPSIET
CBOM MarHUTHBIE CBOWICTBA U HarpeB cepevHuKa npekparaercs. [Ipu cHukeHun temneparypsl gep-
POMarHUTHBIE CBOWMCTBA BOCCTAHABIIMBAIOTCS, M HArpeB BO30OHOBIsIeTCs. TakuM 00pa3oM, IPOMCXO-
JUT aBTOMaTUUYECKOE MOJIep)KaHKe TeMIIEpaTyphl XkaJla NasjbHUKA B ONIPE/IeIeCHHOM MHTepBajie O3
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UCTIONb30BAHUsI TEPMOJATUMKa U yIpaBJIsIIOIEel JeKTpoHuKU. Harpes ocyuiecTBisieTcss MHAYyKIM-
OHHBIM CITIOCOOOM C MOMOIIIBIO KaTYIIKH MHAYKTOpA.
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I'maBa 4. Kiacc 2. PazButue BenoJibHbIX CHCTEM

4.1. Iloakaacc 2.1. Ilepexoa K CJI0KHBIM BeIOJISIM

Crangapr 2.1.1. Ilennbie BenoJiu

Ecau HystcHo nosvicume 3¢hghexmusHocms 8enoabHOL CUCTEMb, 340a4y peularom npeepause-
HUeM OOHOIL U3 Yacmeli 8enonst 8 He3A8UCUMO YNPABASIeMblIl 86eN0Nb U 0OPA30BAHUEM UENHO20 BENONSL.
CwMm. cxemy (4.1).

II I,

Z X 7 N/ lIz\ (4.1)

B, B,—p B, B, B,

IIpumep 4.1. ABTOMaTH4YeCKasi CHCTEMa roJI0COBaHUSA
Cucrema BKJIIOYAeT B ceOs1 HEOOXOIMMOE KOJTMYECTBO OTMHAKOBBIX 2JIEMEHTOB CUCTEMBI, COOT-
BETCTBYIOIIEE YYaCTKaM T'OJIOCOBAHUS, CBSI3aHHBIX MEXAY COO0I .

IIpumep 4.2. YabTpa3ByKOBO# CKaJbIeJb

VbTpa3ByKOBbIE TEXHOJIOTMU JOCTATOYHO INMPOKO MPUMEHSIIOTCs B MeauuuHe. Ho cyie-
CTBYeT npooiema (pOKyCHpPOBKH Jiyda B Masiol oonacti. ONToakycTHUECKHiA Mpeodpa3oBarelib, pas-
paboTaHHBIE B MUYUTaHCKOM YHUBEPCHUTETE, CONEPKUT (DOKYCHPOBOUHBIA JIEMEHT U3 YIPYroro
MIOJIUMEPa, MOKPHITOrO CJIOEM YIJIEPOAHBIX HAHOTPYOOK, KOTOPBIE TOMJIOMIAIOT JIA3EPHOE M3ITyYeHUEe
1 ipeoOpasyioT ero B Teruio. [loa neficTBueM 3Toro Teruia oJMMEPHBIH JIEMEHT pacIUpsIeTCs], TeHe-
pupyeT 1 (OKycupyeT B O4€Hb y3KyIo 001acth (75 MKM B nonepednuke 1 400 MKM 1o Ocu) yibTpa-
3BYKOBOM ITy4OK yactoToit 15 MI'11, co3naBast B Heil 30HY KaBUTALIMU C aMIUTUTYI0U JaBJieHus Oonee
50 MIla. Tako# «yIbTpa3ByKOBOW CKaJIbIIesb» MO3BOJIUT MPOBOAUTEL OOJIee TOUHBIE MEIUITUHCKIE
orepaluu, YeM TpaJulMOHHbIe HHCTPYMEHTHIZ!.

Crangapr 2.1.2. /IBoiiHbIE€ BenoJIH

Ecau 0an naoxo ynpaensiemulii 6enonb U HYMCHO NOBbicUMb €20 3¢hghekmueHocms, npuuem
3aMEHA INEMEHNO8 IMO20 8eNONSL HEOONYCMUMA, 3a0a4a Peuaemcsi ROCIMpPOUKOU 080UH020 8enonst
nymem 86e0eHuUst 6mopozo noAs, Xopouto noooarouezocst ynpaenenuro. Cm. cxemy (4.2).

20 Marent WO 2007/084026.
21 [Nonynsapuas mexaHuka, 2013, Ne3. C. 26.
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I, I,

B]_ —_— B]_ # B]_ Bz (4.2)

\H/

IIpumep 4.3. CamonoaaepkuBaomuiicsi reHepaTop 3JeKTPOIHEePruu

DneKTpUYecKre KoneOaH!s B METAJUTNIECKON «BHYTPEHHEH KaTyIIKe» MCITYCKAIOT WHIYKTHB-
Hble (POTOHBI IO HAIIPABJIEHUIO K OJHOW MJIM HECKOJIbKUM «YCHJIMBAIOIIMM KaTyIIKaM», COCTOSIILUM
13 (bOTONPOBOJHHUKA, METAJITMUECKOTO ITPOBOIHMKA C JIETUPOBAHHBIM ITOJTYIPOBOAHUKOBBIM MOKPBI-
THEM, UM CBEPXIPOBOJHUKA.

DNIeKTPOHBI, OOMaJaloNe MaJIO MHEPLUAIbHOW MAaccoil B YCHIIMBAIOIIEH KaTymike (-ax),
MOJTyYaloT U3 «IIPOMEKYTOUHOM KaTyIIKW» MONEPEYHYI0 CUITY, HE UMEIOLIYI0 TPOTUBOAEHCTBYIOILEH
CHJIbL, YTO UCKJIIOYAET 3Ty CHJTY U3 3aKOHA COX PAaHEHU 1 SHEPIUU. DIIEKTPOHBI C MAJION MACCOM B «yCH-
JIMBAIOIIEH KaTylike (-ax)» MOJYYaloT MOBBIIIEHHOE YCKOPEHHE, IPONOPLMOHAIBHOE OTHOIIEHUIO
HOPMAaJIBHOM Macchl JIEKTPOHA K MEHBILIEH Macce.

BropuuHoO ucityckaemas Heprust UHAYKTUBHBIX (DOTOHOB YBETMYMBAETCS MPONOPLIMOHAIBHO
TMIOBBIIIEHHOMY YCKOPEHMIO JIEKTPOHOB, BO3BOAUTCSA B KBajparT. K nmpumepy, KoadpuuumeHT ycuse-
HUSl UHAYKTUBHOIN Hepruu (hoToIeKTPOHOB ceneHnaa kaamus (CdSe), B KOTOpoM HOpMasibHasi
Macca ameKkTpoHa cocrasiser 0,13x, paBeH S9x.

YcuneHHas SHeprusi UHIYKTHUBHBIX (DOTOHOB U3 «YCHJIMBAIOIIECH KaTyIIIKU» BO30YXkIaeT Koseo-
JHOLLYIOCS EKTPUUYECKYIO SHEPTUIO B OJHOW MJIM HECKOJIBKUX METAJIMYECKUX «BBIXOIHBIX KaTyIl-
Kax». BBIXOIHas1 9MeKTPOIHEPrisl MPEBHIIAET BXOIHYIO, €CIIU OOJIbIas 4acTh YCHJICHHOW SHEPrun
MHYKTUBHBIX (DOTOHOB HallpaBjieHa Ha BBIXOAHBIE KaTyLIKH, a HE Ha MPOMEXYTOUHYIO KaTYILKY
B KAQUeCTBE MPOTUBOJCUCTBYIOLIEH CHIIBI.

[Tocne Toro Kak BHEIIHWH MCTOYHUK SHEPIrMM HauMHAeT BO30YXJaTh KoJeOaHWs, BO3BpAT
M30BITOYHON SHEPIUH JIENIaeT YCTPOHCTBO CaMOMOIEPKUBAIOIIMMCS TeHEPATOPOM JIEKTPOIHEPTUH,
KOTOPBII MOKHO HCIIOJIb30BaTh [JIsI TIOJIE3HBIX Lieaein 2.

22 Marent CIIIA 2007/0007844, 2012/0080888, 2014/0159845, EP 2505807. Self-Sustaining electric-power generator utilizing
electrons of low inertial mass to magnify inductive energy.
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USEFUL
WORK

Puc. 4.1. Camonoaepx1BaloIMiics TeHepaTop JeKTPOIHEPTUU.
IMarent CIIA 2012/0080888

3anaua 4.1. [Ipon
Ycaoeus 3a0auu

JIpOHBI CeroHs UCHOMb3YIOTCS HE TONBKO ISl BHIIIOJTHEHUS TOJIE3HBIX OTEpaIyii, HO U TaKUX,
KaK KOHTpaOaHJHasl JOCTaBKa HAPKOTUKOB U APYTUX MPEJAMETOB B MECTa JIUIIEHUSI CBOOOIbI, TTOJIEThI
HaJ BOEHHBIMU OOBEKTAMHU U T. 1.

Kak ne gonmyctuts 310?

Pa3zoop 3a0auu
Hcnonw3oBare crangapr 2.1.2.
Pewenue

Kommnanus Department 13 pa3pabotana ycTpoiCTBO repexBara yrpaBJieH!s OeCUIOTHUKAMU
Mesmer. OHO noyyaeT AOCTYH K MPOTOKOJIAM CBSI3M JPOHOB, Kak 3T0 ObUIO npeioxkeHo Defense
Advanced Research Projects Agency (DARPA), ncrions3yst pu 3TOM pagrodacToThl M TEXHOIOTHUIO
Bluetooth. DTa cucrema nonsepraeT JpoHbl MPUHYAUTEIBHON MOCAKE.

AHTI/IJIPOH-T@XHOJIOFI/IH MOXKET 3aXBaTbiBaTb HJAHHBIC TCJICMETPHUU U BHUCO, MNEPECAABACMBIC
00paTHO orneparopy. DTO Takke MOTeHIIMAIbHAST BO3MOKHOCTb MJICHTU(DUKALIYT 2.

2 How Department 13’s  Anti-Drone Weapon Takes Control URL:http://blogs.discovermagazine.com/lovesick-

cyborg/2016/11/30/3146/
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4.2. Iloakaacc 2.2. ®opcupoBaHue BemnoJen

Cranpapthl nozkJiacca 2.2 mpeacTaBisier coOoM MeXaHW3Mbl UCTIOJTHEHUSI 3aKOHOB YBeJIue-
HUA CTCIICHU YIIPABIACMOCTH U JUHAMWYHOCTH.

Cranpgapr 2.2.1. [lepexoa k 00Jee ynpapJjisieMbIM IOJISIM

Ecau oana eenonvhas cucmema, ee sppexmueHocmv Modicen Ovlimb NOBLUUEHA 3AMEHOL
Heynpagasiemozo (U NA0X0 Ynpasasiemozo) padouezo NOAsl YnpasaAsieMblm (XOpOuto Yynpaensiemoim)
nonem, Hanpumep, 3aMeHOl 2PABUMAUUOHHO20 NONSL MEXAHUMECKUM, MEXAHUUECKO20 — dNeKmpuye-
cKum u m. 0. Ta 3aKOHOMEPHOCTD MOKa3aHa Ha puc. 1.6.

I Hmex I_I-remu Hmar ]'_‘[}.‘I Huu (4 3 )

IpaE

IIpumep 4.4. CBeTHILHUK

XeMUJTIOMUHECHEHIIMsI UCTIoNb30BaHa pupmoil «Pemunrron Apmc (Remington Arms)» ams
CO3JIaHUsI JIAMITbI, B KOTOPOM CBEYEHUE BO3HUKAET NP BO3JEUCTBUM KUCIOPO/A BO3yXa HA HEKOTO-
pble XUMHUYECKHE aKTUBHBIC BelecTBa’.

IIpumep 4.5. KoMmnbroTepHass MbIIIKa
B KOMIBIOTEpHOI MBIIIIKE MEXaHUYECKOE JBHMKEHHE IMApHKa, KOTOPBIH MO3BOJIST OTCIICANUTD
3a JIBUKEHUEM PYKH, 3aMEHUJIA CUMTBIBAHUEM WH(OPMAIMH C TTIOMOIIIBIO JIa3epa.

Cranpgapr 2.2.2. [Ipooenue B,

Ecau oana eenonvras cucmema, ee B(ﬁ(ﬁeKmMGHOCWlb MOIAHCEM Oblmb nosvllera nymem yeeau-
UeHUsi cmenemu oucnepcHocmu (OpoONeHUst) 8euecmea, uzpaioulezo ponbL UHCMpymenma. Ta 3aKo-
HOMEpPHOCTbH MOKa3aHa Ha puc. 1.7.

24 Marent CIIIA 3 720 823, 3 558 502.
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7 N 7 X (44

Ipumep 4.6. KomnbroTepHble BHIYHCIEHHS

OOmmMpHble BHIYMCIICHUS (HalIpuMep, B OOJIACTH aCTPOHOMHH) MOTYT BBIOJHSTHCS 3HAYU-
TeJIbHO OBICTpee, eCiv UX Pa3OuTh U 00padbOTaTh HA MHOTMX KOMIIBIOTEPAX, IaXKe €CITH MCTIOb3YeTC s
TOJIBKO BPEMSI TIPOCTOSI.

Ipumep 4.7. Pexkymuii HHCTPYMEHT

Kommnanus Iscar (M3pamib) BbIITyCKaeT pexylre MHCTPYMEHTBHI C 3aMEHSIeMOW pexylien
yacTblo (puc. 4.2a), MUMeIoIIell HECKOJIBKO pekylux rpaHeil. Korga onHa rpanb 3aryruisercs, To
PEXKYILIYIO YacTh IOBOPAUYMBAIOT Jpyroii rpanblo. [locie Toro kak 3aTyIisioTcs Bce IpaHu, 3aMEeHSIIOT
PEIKYILYIO YacTh, a HE BECh MHCTPYMEHT. [scar BelycKkaeT TokapHble pe3iibl (puc. 4.40), ¢pe3sbl (puc.
4.2B), cBepna (puc. 4.2r).

®
fr{,
£

a) Pexymaa 0) Pesery B) ©pe3a r) Ceepio
4acTh

Puc. 4.2. Pexynme nHcTpyMeHTbl (pupMsl Iscar

Crangapr 2.2.3. [lepexoa kK KanmuIsspHO-nmopucThiM BemecTtBam (KITM).
STa TeHOeHIIUA u3IoxeHa B 1. 1.1.
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IIpumep 4.8. 3amuTa Haca’KJeHUH OT 3aMOPO3KOB

PacrteHus v MOCEeBbI TIOK PHIBAIOT MOJMMEPHOM «IITyOO» U3 TIEHbI, 3aIlUIIAsl KX OT 3aMOPO3KOB.
Ona 6e3BpeHa /ISl paCTeHU, I0JTO IEPKUTCS, XOPOIIIO 3alHIIaeT MOYBY OT MOPO3a, a TIPH He0O-
XOMMOCTHU O3 3aTPyTHEHHIA CMBIBAETCSI BOJION >,

Ipumep 4.9. MeTaummueckass MUKpOpeeTKa

Komanpa yuensix u3 yHuBepcutera Kamidopuuu B Upsune, nadoparopurn HRL u Kanu-
(POPHUIICKOTO TEXHOIOTMYECKOTO MHCTUTYTa Pa3pabOTasil CHHTETUYECKUI MOPUCTHI MeTainde-
CKMI1 MaTepuajl. To cBepxJierkas popma NeHOMeTal1a, KOTOPbI UMeeT MaJlylo IUIOTHOCTh BILIOTh
110 0,9 mr/em® — caMyio HU3KYIO JIIs1 TBEPAOro BemecTBa. [lo Toro caMoi HU3KOH MIOTHOCTHIO 00J1a-
nam asporem — 1,0 mr/cv’,

Marepuan npakTHYeCcKU MOJHOCTBIO BOCCTAHABIIMBAET ceOsl MOCTIe CUIIbHOTO CHKaTHs 2.

Cranpgapr 2.2.4. /lunamMmuszanus

Ecau 0ana eenonvhas cucmema, ee 3gpgpexmusHocmes modicem Obinb NOGbLIUEHA NYMEM YeaU-
UeHUs CMeneHu OUHAMU3AYUUL, MO eCMb nepexodd K Donee 2UOKOT, ObICIPO MEHSIIOWELICSt CMPYKmype
cucmemvl. 3aKOH YBEIMUICHHU S CTETIEHN TUHAMUYHOCTH U3JI0KeH B27, 2 3aKOHOMEPHOCTh POOIeHUS —
B V1aBe 1.

¥ A.c.317 364,

26 Merammueckas Mukpopemierka — Matepnan 3 Bukureym.

2 [lerpo B. M. Teopus pemenns nzodperarenbckux 3agad — TPU3: yueOHUK 10 JUCHUIUIHE «AJITOPUTMBI PELlIeH s HeCTaH-
JapTHbIX 3agau». M: Conon-Ilpecc, 2017. — 500 c.: mn. ISBN: 978-5-91359-207-1. Ilerpos Bnagumup. Ocnossl TPU3: Teopus pere-
HUsI n300perarenbckux 3anay/ Bnagumup Iletpos. [6. M.]: U3parensckue pemenusi, 2018. — 720 c. — ISBN 978-5-4493-3726-911er-
poB Brnagumup. 3akonsl passurus cucrem: TPU3 / Bragumup Ilerpos. [6. m.]: M3gatensckue pemenus, 2018. — 894 c. — ISBN
978-5-4490-9985-3
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—> (4.6)

ToscHenus.

1. TpeyronbHbIM CHMBOJIOM C BOJIHUCTOHM JIMHWEH OOO3HaueHa IMHAMUYHAS BETIOJbHASI
CHCTEMa, TIePEeCTPanNBAIOINASCS B IPOIecce PadOTHI.

2. Ivunamuzanus B, yaiie Bcero HaurHaeTcs ¢ pasjeneHus B, Ha [Be MapHUPHO COeTMHEHHbIE
yacty. Jlanee quHaMH3aIvst UAET 10 JIMHWK: OJIWH IApHUP — MHOTO IIAPHUPOB — THOKoe B).

3. Junamusanus [1 B mpocTeiiinem ciiydae OCyIecTBIsETCS epexoaoM OT IMTOCTOSTHHOTO JIeH-
crust nons (v I1 coBmecTHO ¢ By) K MMITyIbCHOMY JIEHCTBHIO.

IIpumep 4.10. TpeHupoBKa cOPpTCMEHOB

[pennaraercss MHTEPAKTUBHBIN CIIOCOO TPEHUPOBKH CIIOPTCMEHOB, HAIprMeEp (PyTOOTUCTOB.

3a KOMaHly TPOTUBHHUKA «UT'PAIOT» N300paKeHHsI, CO3aBaeMble U3TydaTesIsIMU CBETa, yCTa-
HOBJICHHBIMH Ha JPOHAX, JIETAIOIIMX HaJl UTPOBBIM ITOJIEM I10 33/IaHHOI TPEHEPOM IIPOrpaMMme, co3/a-
Basl Onpe/ie/IeHHbIe CUTYaIu 28,

IIpumep 4.11. Ynpasienne aMmopTH3aTOPOM

Ha ropnbIx Besnocunenax mmeercsi CUCTeMa aBTOMATHUECKOTrO YIPABJIEHUsI aMOPTU3aTOPOM,
TMOZICTPANBAIOIIASICS O]l KOHKPETHBIE YCIOBUS JOPOTU. B rusiponiinHipe ycTaHOBJIEHBI MTbe303J1EK-
TpUYECKHE AATYMKHU ISl YIIPaBJIEHUs IOTOKOM >KUAKOCTU B TUIPOLIMIIMH/IPE, TEM CaMbIM OHU aBTO-
MaTUYECKH YITPABJISIIOT CTETICHBIO aMOPTU3AITH >,

2.2.4.1. Hcnoav3osanue gha3osvix nepexooos

Appexmusrast OUHAMU3AUUS CUCTIEMbL MOJCEN ObINMb OCYULECIBAEHA 30 CHent UCNOAb30BAHUSL
hazosvix nepexodos nepsozo pooa (Hanpumep, 3amep3anue 00bl UM MASHUE Nb0A) UM BNOPO2O
pooa (Hanpumep, 3pgpekm «namsimu popmol» ).

3amaua 4.2. PagnojgokanuoHHasi CTaHIIMS
Yeaosue 3a0auu

Nwmeetcs monHas paauonokanonHas ctanius (PJIC) ¢ 1oBoIbHO MacCUBHOW aHTEHHOU OO0JTb-
I0H TUToaau. AHTEHHA 3aKperyieHa Ha Basly, HO TIOBOPAUMBAETCSl HA HEM OYEHb PEIKO U TOTOMY
HEe MMeeT MPUBOJA, a pa3BopauyrBaeTcs BpyuHylo. [locie pa3BopoTa aHTeHHa Ha Baly KpemuTcs
C MOMOIIIBI0 (PUKCHUPYIOIIETO YCTPOMCTBA U OOJITOBOrO COCAMHEHUs. YCuus AJs yAepkaHusl Mac-
CHBHOI aHTEHHBI Ha BTy HYKHbl 3HAUUTEJIbHBIE, U IO3TOMY MPUXOAUTCS OOJTHI 3aTATUBATH IOCTA-

28 Marent P® 2 614 634

29 [1] Marenr CIIIA 5 996 745
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TOYHO CHJIBHO, HO U3-3a CUJIbHOM 3aTsKKU BaJl 16(DOPMHUPYETCS U IOBEPHYTH €r0 B CIIENYIOIIUI pa3
CTAHOBUTCS MTPAKTUIECKH HEBO3MOXHBIM. Kak ObITh?

Pa3zoop 3a0auu
Ucnonv3osare crangapr 2.2.4.1.
Pewenue

Ban ynepikuBaeTcsi B JIEFKOIUIABKOM BEIIECTBE, KOTOPOE PACIUIABIISETCSA TPU Pa3BOPOTE.
B u300peTeHnn 1oragainch Ha KOHIIE Bajia CIeiaTh MOMIaBoK. Torma B paciilaBJIeHHOM COCTOSIHUM
KHUJKOCTh OyJeT MOIePKUBATh AHTEHHY U ee Oy/IeT Jierye BhICTABJIATh B HOBOE TOJIoKeHue .

IIpumep 4.12. BoaToBoe coeqnHeHne

Crnioco6 M3rotoBieHusi GOJITOBOTO COSTUHEHHUS], TIPEMMYIIIECTBEHHO ISl padOTHI B YCIOBHUSIX
BUOpAaIMii, BKJIIOYAaeT HaHeceHHe Ha pabouylo YacTh 3aroToBKM OoiiTa marepuaia ¢ 3pgeKToM
naMsATH popmbl (AT1P) tuna HuTrHON. [loce HaHeCeHNsI HATHHOJIA TIPOM3BOMTCS HAKaTKa pe3bObl
IIpH Temreparype MapTeHCHTHBIX rpeBpariennid (-150 °C) u cbopka koHcTpyKIuu. [locne coopku
y3J1a OOJITOBOTO COETMHEHHMSI OCYILIECTBIISIIOT €0 KPAaTKOBPEMEHHBIN HarpeB 110 Temneparypsl (80—
120) °C 1o BO3HMKHOBEHUST MEXy Pe3bOOBOM YacThio 00JITa, IIOKPHITOW HUTHHOJIOM, M pe3bO0BOM
YaCThIO COSIMHSIEMBIX JIEMEHTOB MTPECCOBOM MOCAIKHU, HAIEKHO padoOTaIoIIed B YCJIOBHIX BUOpa-
1uid. B cirydae He0OXOQMMOCTH B OOJITOBOM COEIMHEHUH C OOITOM, TOKPHITBIM HUTUHOJIOM, UCTIOJb-
3yIOT OOBIYHYIO TAKy C pe3bOOH, IPH HarpeBe KOTOPO 0OecreurBaeTcs COeJUHEHIE 10 TIPECCOBOM
MOCaJKe.

B pesysbTate moBbImaeTcsl HaIEKHOCTh OOJNITOBOTO COEAMHEHUs, PabOTAIOIIETrO B YCIOBHUSIX
BUOpAIIMH, ¥ CHIDKAeTCSl BeC KOHCTpYKIH (puc. 4.3)31

Puc. 4.3. Bontosoe coenunenue. [1atent PO 2 256 108
1 — 601T; 2 — C7I0M HUTHHOIA; 3, 4 — COeTUHAEMBIE IETAJIH.

Crangapr 2.2.5. CTpykTypu3anus nojeu

Ecau oana eenonvhas cucmema, ee 3¢(ﬁ€Kn’ZMGHOC‘mb MOodHcem OblMb NOELILUEHA nepexoc)ww
om noneti 0OHOPOOHLIX UAU UMEIOUUX HEYNOPSOOUEHHYIO CMPYKMYPY K NOASM HEOOHOPOOHBIM UAU
UMEIOUAUM ONPEOENEHHYIO NPOCMPAHCMEEHHYIO CMPYKMYPY (NOCMOSIHHYIO UAU NEPEMEHHYIO):

30 A c. 470 095.

3! Marenr P® 2 256 108
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7N N\ @

Tosicrenus.
3Hauok # Haj OykBoi I1 ykasbiBaer, 4yTo mose UMeeT ONpeAeIeHHYI0 POCTPAHCTBEHHO-Bpe-
MEHHYIO CTPYKTYpY.

IIpumep 4.13. OcaxxkaeHue KaneJb napa

JI71s1 OXJTasK IeHU s TETUION BOJIBI PUMEHSIIOTCS rpaaupHU. [1ap mogaeTcs B rpagupHIO, IPOXOJIsT
1o TpyOe TpaJvipHU, KOHASHCHUPYETCS] M CTEKaeT B BHUIE CTPYEK BHU3, TEM CaMbIM OTHaBasl TEIUIO
CTEHKaM TpaJiMpHU, KOTOPOE MOXET MCIIOb30BaThCs B NaibHeeM. OJHAKO YacThb mapa BhIOpachl-
Baercsi B atMocdepy. OcoOeHHO TOIBHKHBI 23PO30JIH C MAJIBIM Pa3MEpOM YaCTHII.

JI1s1 ynepskaHusl STUX YacTHIl B TPAAMPHE CO3MAIOTCS CTOsTIMe BOTHBI. CTOSYME BOJHBI TIOJTY-
YaloT TeHepalieil aKyCTUIECKUI BOJTH, HAITPABJIEHHBIX K CTEHKAM I'PaJIMPHU M OTPAKEHHBIX OT CTe-
HOK BOJTH.

Karmi Bofbl COeTMHSIOTCS U CTEKAIOT 10 CTEHKaM T'PaJpHH.

Takum 0Opa3oM, MOJTHOCTHIO UCTIONB3YETCS UMEIOIIeecs TeTIo2.

Ipumep 4.14. U3menenne arMmocepHbIX yCJI0BHI

AKTUBHOE BO3JIeiiCTBHE Ha aTMOC(EpHBIE MPOLIECCH! C 1IEJIbI0 BhI3bIBAHMS OCAAKOB. Bozneii-
CTBYIOT Ha aTMoc(epy HaJl 3aJaHHBIM PAllOHOM JIEKTPOMArHUTHBIM U3JTyYEHUEM B BUJIE UMITYJILCOB
B MOMEHT BpPEMEHH, KOT/ia 3a/IaHHbII palioH OKa3bIBAETCSI B COOTBETCTBYIOIIEM €MY LIEHTPE HOUHOM
CTOPOHBI 3eMJIN

(puc. 4.4)%.

32 Marent PO 2 360 198.
33 Marenr P® 2 058 071.
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Puc. 4.4. zsmenenune armocepnbix yciouid. [larent PO 2 058 071
1 — reneparop; 2 — u3syyaresns; 3 — MEXaHU3M NIOBOPOTA U3JTydaress; 4 — 1yd; 5 — HOBEPXHOCTh
3emin; 6 — cioi HoHOCchephl; 7 — 3alaHHbIA PAlOH.

2.2.5.1. IIpocmpancmeennasi cmpykmypa nons

Ecau sewgecmay, xoosiuemy 6 6enonv (uau mozyuiemy 8oumu), 00OANCHA Obimb NPUOAHA Onpe-
0eNeHHAsi NPOCMPAHCMEEHHAsT CMPYKMYpPA, Mo Npoyecc caedyem ecmiu 8 none, Komopoe umeem
cmpyKmypy, COOmeemcmaylouyto mpeoyemori Cmpykmype 8euecmea:

(4.8)
By By B% B,

IIpumep 4.15. O6padoTka MeTaNINYEeCKUX MaTePHAJIOB

OO6pabOTKy BBIMOIHSIOT OT UCTOYHUKA MTOCTOSTHHOTO TOKA B JKMIKOW TOKOIPOBOZSAIIEH pado-
Yell cpefie ¢ peryimpoBaHreM [UIMTEIbHOCTH UMITYJIbca TOKA. B KayecTBe KuIKOM TOKOMPOBOSAIIEH
paboueit cpe/ibl UCTIONB3YIOT PEOJIOTHYECKYIO KUIKOCTD. [JJTMTETbHOCTh MMITYJIbCA TOKA PEryIUPYIOT
BS3KOCTBIO paboueii cpenpl. [UTebHOCTh May3 Meky NMITYJIbCaMH TOKa PErylIvupyloT M0 BpeMeHH
BOCCTAHOBJICHM s MAKCIMAJILHOTO TOKa B UMITyJIbce. MI300peTeHre mo3BOMsIET MOBBICHTH MTPOU3BOIH-
TEJIbHOCTh, TOYHOCTh OOPAOOTKH, PACIIUPUTD TEXHOJIOTMUECKIE BO3MOKHOCTH EKTPOXUMUIECKOTO
rporiecca B IyJIbCUPYIOIIEM TOKe,

3* Marenr P® 2 216 437.
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2.2.5.2. Hcnoav308aHue cmosuux 60H

Ecau nado nepepacnpedenumv 3SHepeuto NOAS, HANPUMEP C UEAbIO KOHUEHMpPAuuu, U,
Haob0pom, co30ambs 30Hbl, 20€ Oelicneue NoAsl He NPOSIBASIEMCSl, Credyem nepeimu K UCHOAb308AHUIO
CMOSUUX BONH.

IIpumep 4.16. O60opyaoBaHue JJisA CKBAKHH

MexaHn4eckue TPUMECH BPETHO BIUSIIOT HA paboTy 000pYIOBaHUS B CKBaKHHE.

I[HH CHW)XCHUSA ITOr0 BPE€AHOIO BJIMAHUA CO3HAIOTCA aKyCTHUYCECKHUE CTOAYNC BOJIHLI. ILHH
CO3JaHMS aKyCTUYECKUX KOJIeOaHUI MCIIONb3YI0T MarHUTOCTPUKIIMOHHOE 00OpyldoBaHue, Tpedylo-
111ee MOABO/A MEKTPHUUECTBA MPU IOMOIIM Kalesisi M reHepaTopa YJIbTPa3ByKOBBIX YacTOT.

B mpennaraemom ycTpoiicTBe mpejiaraeTcsi mpeoOpa3oBhIBaTh HU3KUE YaCTOTHI OT paOOTHI
000py/IOBaHMSI C TIOMOIIBIO YETBEPTHBOTHOBBIX PE30HATOPOB *°.

IIpumep 4.17. Xpomarorpadc

[Mpuniun GyHKIIMOHUPOBAHMS XpoMaTorpada COCTOUT B TOM, YTO IO Beel XpoMaTorpaduyde-
CKOM KOJIOHKE BHYTpPHY Hee WJIM Ha ee CTeHKaX CO3/Ial0T MepUOINIECKyI0 TIOC/IeIOBATeIbHOCTh CTOSI-
YHMX BOJIH KOJIEOAHUI C JJTUHOUN BOJTHBI, COMIOCTAaBUMOH (M MeHee) ¢ pa3MepOM TONEPEeYHOr0 CeUeHU s
XpomMatorpapuaeckoi KOJIOHKH, TIOCJIE Yero aHAJIM3UpyeMyIo IPoOy MPOIYCKAIOT Yepe3 CO3/IaHHYIO
MOCJIE/IOBATENIBHOCTh CTOSTYMX BOJIH °.

Crangapr 2.2.6. CTpykTypHu3anus BeniecTn

Ecau oana eenonvnas cucmema, ee 3 PeKmusHOCHb MOHcenm Oblmb NOBbUUEHA NEPEXOOOM
Om geuyecne 0OHOPOOHBIX UM UMEIOUUX HEYNOPSIOOUEHHYIO CIMPYKMYPY K 6eueCmeam HeOOHOPOO-
HbIM UL UMEIOUAUM ONPEOeNEeHHYIO NPOCIMPAHCIMBEHHYIO CIMPYKMYpPY (NOCMOSIHHYIO UAU BPEMEHHYIO):

LY

/ / \ 49)

——B; =—=p By

THosicrenus.
3Hauok # Hajg OykBoW B ykasbiBaeT, YTO BEIECTBO MMEET OIpeeeHHYI IPOCTpaH-
CTBEHHO-BPEMEHHYIO CTPYKTYpY.

IIpumep 4.18. CTpykTypu3anms KuaKocrTeil
CTpyKTypH3aius 1 ak THBU3AIHSI )KUJIKOCTEN OCYIIECTBIISIETCS C [IOMOIIBIO BO3JIEHCTBHS K-
TPOMATHUTHBIX TOJIEH (CHJIBHOTO MarHUTHOTO, JIEKTPHUUECKOTO U UMITYJIbCHOTO CBETOBOTO). AKTH-

35 Marenr P® 2 260 117.

36 Marenr P® 2 156 457.
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BU3alAd )KHHKOCTeﬁ, B YaCTHOCTH BOIbI X ZKKUOKUX HOJII/IMepOB, HpI/IBOIII/IT K yJIy‘HHCHHbIM CBOﬁCTBaM
B XUMHNYCCKUX U 6I/IOJIOI‘I/I‘ICCKI/IX Hpoueccax, B KOTOPI)IX I/ICHOJI])3yIOTCH aKTI/IBI/IpOBaHHI)Ie KNUIOKOCTHU.

AKTHBHPOBaHHBIE XUIKOCTH, B YaCTHOCTU BOJIA, CIIOCOOCTBYIOT YMEHBIIEHHIO MIEJI0UHOCTH,
KHCJIOTHOCTH WJTH )KECTKOCTH BOJIbI, CHUKEHHUIO COfIepKaHUs OAKTepUil B 3arpsi3HEHHOM BOJIE, YBe-
JINYCHUIO BpCMeHI/I CXBAaTbIBAHUA U HquHOCTI/I 6eTOHa Ha CXKaTue, a TakKXe IMOBBbIIICHNIO CKOpOCTI/I
pocTa ¥ JKU3HECTIOCOOHOCTH pacTeHui. [Tpy akTUBAIMU BOIBI HAOMI0AI0Ch (PU3UOIOTMYECKOE BO3-
JefiCTBYE Ha KJICTKW U BUPYCHI, a TAK)Ke Ha JIIofIen>’.

IIpumep 4.19. CTpykTypa Boabl

C. B. 3eHuH BriepBble IOCTPOMII FEOMETPUUYECKYIO0 MOJIE/Ib CTPYKTY PUPOBAHHOM BOJbI, 4 3aTEM,
UCTIONB3Ysl KOHTPACTHO-(ha30BBI MHKPOCKOII, TOJMYYHI M300pakeHHe ITOW CTPYKTYpUPOBAHHOM
BOjibl. Ha monyuenHo potorpacduu Xopoiiio BUIHA ee sstuercTtas CTpykTypa. CTpyKTYpHOU eTMHUIIEeH
BOJIbI SIBJISIETCS KJIACTEP, COCTOSIIINI U3 KJIATPATOB, IIPUPOIA KOTOPHIX 0OYCIOBIEHA JaTbHUMHU KYJI0-
HOBCKMMHU cujiaMu. B cTpyKType KiiacTepoB 3akoarpoBaHa UH(popMalius 0 B3aMMOIEHCTBUSX, UMEB-
IIMX MECTO C JaHHBIMU MOJIEKYJIaMM BOJbl. B BOIHBIX KjlacTepax 3a CUeT B3aMMOJEUCTBUS MEXIY
KOBQJIEHTHBIMU M BOZIOPOAHBIMYU CBSI3SIMM MEXk]ly aTOMaMU KHUCJIOPOAA U aTOMaMH BOAOPOJA MOXET
npoucxoauTh Murpaius nporoHa (H+) mo scraderHoMy MexaHu3my, NMPUBOIAILIAS K JAeJOKaIn3a-
LIMM [TPOTOHA B IIpeJesiax KiacTepa.

Bopa, cocrosiast 13 MHOKECTBA KJIACTEPOB PA3IMUHBIX TUTIOB, 00pa3yeT HepapXxuiyecKyIo mpo-
CTPaHCTBEHHYIO JKUJIKOKPHCTAJUIMYECKYIO CTPYKTYpPY, KOTOpask MOXKET BOCIHPUHUMAThb U XPaHUThb
OrpOMHBIE 00beMbI HH(OPMAITIH.

B ciyuae ¢ Bono#t nepeHocUMKaMu MH(POPMAIMKA MOTYT OBbITh (PU3UYECKHE 0TSl CaMOW pas-
JIMYHOM mpupoasl. Tak, ycTaHOBJIEHA BO3MOXHOCTh JUCTAHIMOHHOIO MH(POPMALIMOHHOTO B3aUMO-
AENCTBUS )KUIKOK PUCTAIUTMIECKOH CTPYKTYPbI BOJBI C OOBEKTaMH Pa3IMIHOMN MPUPOJIBI TP IIOMOIIH
NIEKTPOMArHUTHBIX, aKYCTUYECKUX U JPYTUX MONein>s.

[Torpannunsblil c0M BOABI NPOSBISET (PU3NYECKUE CBOWCTBA, OTIMYHBIE OT OKpYXKaloLIen
«0OBEMHOI» BOJIbI, B YaCTHOCTU OOJIBIIYIO JIEKTPOIPOBOAHOCTb, MEHBIIYIO TI0 BEJMYHUHE TEIUIO-
eMKOCTh | T. 1. OTnuns B (PU3NIECKUX CBOMCTBAX MOTPAHUYHON M OOBEMHOM BOJIBI, KaK CJEeIyeT
U3 SKCIIEPUMEHTAIBHBIX JAHHBIX, HEJIMHEMHO BO3PACTAIOT TIPU MPUOIMKEHUH K TIOBEPXHOCTH.

B crarbe BhICKa3aHbl TMIIOTESBI:

— BOZIa B ’KMBOM OPraHU3Me MPUCYTCTBYET TOJIBKO B (hOpME MOTPAHUYHON BOJIbI;

— Kaxgas OMosoruyeckas CTpykTypa (popMUpyeT MorpaHMYHyIo BOLY CO CBOMCTBAMH, 3aBHCS-
MU OT MOJIEKYJISIPHOU M ITPOCTPAHCTBEHHON CTPYKTYPBI €€ TOBEPXHOCTH *°.

2.2.6.1. Bgeoenue 3K30mepmuuecKux geulecmes

Ecau nyotcHo noayuums UHMEHCUBHOE MENN080€ 8030€liCmeue 8 ONpeoeneHHbIX MeCcHmax
cucmembl (MoOUKax, AUHUSX), 8 IMU MeCma credyem 3apanee 86ecmit IK30MeEPMUUECKUE BEUEeCMEal.

IIpumep 4.20. CamonarpeBaroniuecsi KOHTeHHePbI

KonTeiiHepsl paboTaio Ha MPUHIIUIE YK30TEPMHUUECKON PEAKITHH.

Ternio reHepupyeTcs B X0[e XUMUYECKOH peakuiuu okcraa Kaibliys (CaO) ¢ Boaoil, B pe3ysib-
Tare noydaercs ruapokcry Kanbims Ca (OH) ;. 3ateM oH BCTynaeT B peaklvio ¢ TPUCYTCTBYIONIUM

37 Marenr CITIA 6 022 479.

38 3erun C. B. CTpyKTypHpOBaHHOE COCTOSTHUE BOJIBI KaK OCHOBA YIIPABJICHH S ITOBEAICHNEM U O€30IaCHOCTBIO KUBBIX CUCTEM: JIHIC-
cepranusi. .. JoKTopa Guonormueckux Hayk: 05.26.02. — Mockga, 1999. — 207 c.: wn. BezonacHocTs, 3aluTa, criaceHue 1 JKU3He00ec-
TievYeHne HaceIleHus B Upe3BbruaifHbix cutyarusx. OD 71 00—3/154—4. URL: http://www.dissercat.com/content/strukturirovannoe-
sostoyanie-vody-kak-osnova-upravleniya-povedeniem-i-bezopasnostyu-zhivykh-#ixzzSUuz6 WCZZMocur  O. B. CopemeHHas
mozenb Boael. URL:  http://new-idea.kulichki.net/pubfiles/090626232156.pdf Bopma kak 3HeprouH(poOpMalMOHHAsA MAaTpULa
*u3HU https://pandoraopen.ru/2017-06-05/voda-kak-energoinformacionnaya-matrica-zhizni/

¥ Mocrros C. E., [MTonuepHsieBa P. 4., MesenneBa M. B., Illep6enko B. 3.,B. A. 3yeB. HeoObr4HbIe CBOICTBA BOIBI TIOIPAHUYHOTO
cnost. Bectauk Poccuiickoit Akagemun ectecTBeHHbIX Hayk. 2009 /3. C. 12 — 15.

51


http://www.dissercat.com/content/strukturirovannoe-sostoyanie-vody-kak-osnova-upravleniya-povedeniem-i-bezopasnostyu-zhivykh-#ixzz5Uuz6WCZZ
http://www.dissercat.com/content/strukturirovannoe-sostoyanie-vody-kak-osnova-upravleniya-povedeniem-i-bezopasnostyu-zhivykh-#ixzz5Uuz6WCZZ
http://new-idea.kulichki.net/pubfiles/090626232156.pdf
https://pandoraopen.ru/2017-06-05/voda-kak-energoinformacionnaya-matrica-zhizni/

B. IlerpoB. «Cranmapts uzooperatenbcTBa. YueOHuk. TPU3»

B Bo3yxe yriaekuciibiv razoM (CO2), mpy 3TOM oIsATh 0Opa3yeTcst KapOOHAT KaJibliusl (OH ke U3BECT-
HsK, CaCOs3) 1 Boga. To ecTb MCXO/IHBIE KOMITOHEHTHI BO3BPAIIAIOTCS B IEPBOHAYAILHOE COCTOSTHUE.
[Tpuyem peakiysi HeWTpasibHa B TiaHe BbIpadoTKu CO;.

Takue KOHTEHHEpbl U3BECTHHI J1aBHO, emie B 1934 rogy B CLLIA 6but Beiian nateHT*. CoBep-
IIIEHCTBOBAHME TAKOTO THIA KOHTEWHEPOB MPOIOIKAETCS JO CETOAHSAIIHEro AHsI. MHOTrMe KOMIaHuu
BBIITYCKAIOT pa3HOOOpa3Hble KOHTEWHEPHI [Isl pa30rpeBaHusl KUAKOCTeH, Harpumep Koge 1 pa3Ho-
00pa3HOI MUIIIY.

40 Marenr CIIIA 1971 364.
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4.3. Iloakaacc 2.3. ®opcupoBaHue COrJIacOBaHNEM PUTMHUKH

JIaHHBII TIOIKJIACC SIBJISIETCS peayin3alliell 3aKOHa COTIaCOBaHMUSI.
Cranpapr 2.3.1. Corntacoanne purmuku Il u By (niau By)

B @enonvHuix cucmemax oeticmeue nonsi 00NHCHO OblMb CO2AACO8AHO NO uacmome (U CO3HaA-
MEeNbHO PACCO2AACOBAHO) ¢ COOCMBEHHOLL Yacmomoll u30enusi (U UHCMPYMeHma).

(4.10)

Ipumep 4.21. KomnbroTepHas Tomorpacpust
KommnbiotepHast Tomorpadusi cepaiia MOXeT ObITh pa3MbITa U3-3a ABMKeHHs cepana. CHHXpo-
Huzauus ¢ DKI (anekTpokaparorpaMMon) BHOCUT KOPPEKTHBBI.

IIpumep 4.22. Put™M padoThl
Pabota KOHBEWEpHOW JIMHUKM COMIACYETCsl C IMOCIEI0BATEbHOCTBIO Pa0OThl HA pPa3IUYHbIX
ABTOMaTaX, BBIIOJHEHUEM OT/E/IbHBIX OIepari, ¢ OOIM rpapukoM pabOThI | T. I1.

Ipumep 4.23. lom Ha KHHeMaTH4YeckoM (pyH/1aMeHTe

3/1aHKe CTOMT Ha TOJICTBHIX OMOpax, BHU3Y K HUM IPHUK PETUICHBI JKeJIe300€TOHHBIE KaTKH, KOTO-
pbie He IMEIOT )KECTKOM CBSI3U C (DYHIAMEHTOM, a ONIMPAIOTCS Ha KeJIe300€TOHHBIE TIOMYIIIKH C BHIEM-
koi. [To mpuHIIMITY AEACTBYS TaKas CMCTeMa HAIOMUHAET WI'PYIIIKY-HEBAJISIIKY — IIPU TOTYKAX 3/1a-
HUE OTKJIOHSIETCS OT MOJIOKEHHSI pAaBHOBECH S, a 3aTeM BO3Bpalaercst 00paTHO. DTO camasi IpocTast
U3 CUCTEM CEHCMOM3OJIAIMU, HO BechMa 3(PheKTHBHAS: JOM O COOCTBEHHOM YacTOTE TMOITydaeTcst
JUTMHHOTIEPHOMYECKUM, ¥ KOPOTKOTIEPHOMUYECKHE TOTUKHU TIPOCTO «HE 3amedaeT» +!.

ITO NpUMEp Ha PaAcco2naco8anue.

Crangapr 2.3.2. CoruacoBanue purmuku I1; u IT,

B crooicnvix eenonvirvix cucmemax 00ndicHvl Oblimb CO2AACOB8AHbL (I/L/ZM CO3HAN1e/IbHO paccoena-
COGClel) uacnomosl UCNOAb3YeMblX noaeii.

4 TNonynspuas Mexanuka, 2012, Ne9. C. 78.
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Ipumep 4.24. BarwTty3

[pu nepenaun naHHBIX Yepe3 Bluetooth MOryT BO3HHKATh MOMeEXH, YTOOBI U30€KaTh X, MPO-
WCXOJMT YacTasi CMeHa HecyIlel 4acToThl. YacTota MEeHsIeTCs B COOTBETCTBUHM C TICEBIOCITYYalHOM
TMOCJIEJOBATENILHOCTHIO YHCETT, U3BECTHOM KaK OTITPABUTEIIO, TaK U MOTyYaTelio.

Ipumep 4.25. Maccax
[peanoxeHo Maccax Tesa enaTh B pUTME CEPICUHBIX COKpaIleHni +2.

Crangapr 2.3.3. CorstacoBanue HeCOBMECTHMbIX IJIH PaHee He3aBUCHMBbIX J1efiCTBUMI

Ecau 0ea oelicmeusi, Hanpumep uzmeHeHue u usmMepeHue, HeCOBMeCnUMbL, OOHO Oelicmeaue ocy-
uecmensitom 6 naysax opyzoeo. [omnume: nay3vl 8 0OHOM Oelicmeuu 00NHCHbL OblMb 3aNOAHEHbL OPY-
2UM NONE3HBIM Oelicmeue.

0 Y 4.12)

IIpumep 4.26. MHOro3agauynbiii KOMIbIOTEP
Ha mHorozamauHoM kommbioTepe 3afaudl ¢ Oosiee HU3KUM MPUOPUTETOM O0OpabaTHIBAIOTCS
B May3ax Mexay oOpaOOTKOUN BHICOKOIPUOPUTETHBIX 3a1au.

IIpumep 4.27. CBsa3b
Pansiiie no ogHOMy npoBoay nepeaaBaiv onHy MH(pOpMAILMIO (OIUH CUTHAN). 3aTeM Nepeaa-
BaJIM HECKOJIBKO CUTHAJIOB HA Pa3HBIX YaCTOTaX.

42 A.c. 1163 853.
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[Ipu nepenaye MMIYJIbCHBIX CUTHAJIOB MEXAY MMITYJIbCAMU OAHOW MH(OpMAIMK NOMEIAIn
MMITYJIbChI APYroil UHPOpPMaLHU.

55



B. IlerpoB. «Cranmapts uzooperatenbcTBa. YueOHuk. TPU3»

4.4. Iloakaacc 2.4. ®Penomn
(komILIeKCHO-(hOpPCUPOBAHHBIE BEIOJIN)

IMoaknacc omuckiBaeT CrocoObl MPUMEHEHWSI MArHUTHOTO TOJIsA, (hepPOMArHUTHBIX YACTHII,
MAarHUTHOW U PEOJIOTUYECKOM KUIAKOCTEM.

Crangapr 2.4.1. «IIpoTtocgenosm»
Ecau 0ana eenonvhas cucmema, ee 3¢pgheKmusHOCHb MOdHcem Oblimb NOGLLUEHA NYIMeM UCNONb-
308aHUS (PEPPOMAZHUMHOZ0 BEU4ECTNBA U MAZHUINHOZO NOASL:

H Hmar

7 \ \ (4.13)

Bl_/\/\/‘ I}2 :’- B]_—B[l]

losicnenus.

1. Crangapt o npumMeHeHnH (PEPPOMArHUTHOTO BEILECTBA, HE HAXOAAIIETOCS B U3MEJIbYEHHOM
COCTOSIHUU. Peub naer o «mmpotodenonsax», «noy@enonsax» — CTpyKType Ha IyTU K (PEerossM.

2. CraHgapT NpUMEHNM HE TOJIBKO K ITPOCTBIM BETIOJIAM, HO M K KOMILUIEKCHBIM, a TaKXke K Bell-
OJISIM, BKJIIOYAIOIMM BHEIIHIOK CPELy.

IIpumep 4.28. MarHuTHas NoaylIKa

[Noe3na Ha MArHWTHOM MOAYIIKE JICBUTHPYET 32 CUET OTTAIKUBAHMS OMMHAKOBBIX MAarHUTHBIX
TIOJIIOCOB, TIPA 3TOM HCIONB3YeTCsl JIMHEWHBIN JIBUTaTeNb. Ero pacrosaraioT wiv Ha moesJe, WIH
Ha TyTH, WJTH TaM U TaM.

IMpumep 4.29. IlInHabI aBTOMOOKIA

Kommannsa Goodyear paspabotaya KOHLENIMIO MHHOBAIMOHHBIX IIMH O]l Ha3BaHHEM
Eagle-360, umeromux cepudeckyio ¢opmy.

[IuHBI TPUKpPEIUIEHB! K aBTOMOOWMITIO C TIOMOIIIBIO MATHUTHOW TIOJBECKM (MarHUTHOM JIEBUTA-
n)*. B KaxkI0M Kosece YCTaHOBJIEH IEKTPOMOTOP U aKKYMYJISITOP, @ OCTaBIIeeCs] HPOCTPAHCTBO
3aI0JIHEHO apMHUPOBAHHBIM MEHOIUIACTOM.

OTH MIMHBI TO3BOJISIET aBTOMOOWITIO IBUTAThCSI BO BCEX HAITPABJICHUSIX, YTO CIIOCOOCTBYET JIyd-
111efl MAaHEBPEHHOCTH U MTAPKOBKE B FOPOACKUX YCJIOBUAX. Y HUX 3HAYUTEIbHO MEHBIIMI U3HOC, TaK
KaK KOJIECO M3HALIMBAETCS MO Beell chepuyecKor MOBEPXHOCTH.

43 Goodyear Reveals Concept Tires for Autonomous Cars URL: https://corporate.goodyear.com/en-US/media/news/goodyear-
reveals-concept-tires-for-autonomous-cars.html.
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B kosiece ycTaHOBJICHO MHOTO IATYMKOB, KOTOPBIE OMPEIENISIIOT COCTOSTHHE JOPOTH U TTOTOTHBIX
yCJIOBI/Iﬁ " NIEpEHalOT 3TU JAaHHBIC JPYT'MM MalllMHAM U CUCTEME YIIPABJICHU A JOPOXHBIM TPaHCIIOP-
TOM.

[IIuHB UMEIOT PUCYHOK MPOTEKTOpa, HATIOMUHAIOIIUA CTPYKTYpPY TMOBEPXHOCTH MO3TOBOTO
KopaJuta (puc. 4.5a). Dta MOBEPXHOCTh TBEPAEET MPU CYXOU MOrofe U CMSAryaercsi MpH BJIAKHOM,
obecrnieurBasi ONTHUMaJIbHOE yIpaBJIeHe aBTOMOOUIIEM | MTPEAOTBpalliasi akBarulaHuPOBaHUE.

S A
b e i > '
Ot

T T

a) Mo3roso# kopasn a) I1Tuna Eagle-360

Puc. 4.5. Konuenuus mmnsl komnanuu Goodyear

Puc. 4.6. Konnenyst aBToMoOmIst co chepruiecKuMu muHaMu*

IIpumep 4.30. Yaep:kanue aeraau
dukcanysi ¥ OpUEHTAIMsl JeTajeld B MarHUTHOM Tojie. Hampumep, BUHT yaepkKUBaeTCs
Ha KOHIE HAMAarHM4€HHOI0O HAKOHCYHHKA OTBEPTKH.

Crangapr 2.4.2. ®enoju

Ymobwl nosvicums 3¢hgheKmusHOCHb YNPAGAEHUS: CUCHEMOL, HEODXOOUMO Nepelimu onm 8enonst
UAU <NPOMogenonsi» Kk henonio, 3ameHus 00HO U3 seulecme gpeppouacmuyamu (uau 00o6asus gheppo-
uacmuubl) — CMpYN*CKY, 2PAHYALL, 3€PHA U M. 0. — U UCNONBL30BAE MAZHUMHOE UNU INEKMPOMAZHUN-
Hoe noae. IPPheKmusHocns YnpasreHusi NOGLIUAEMCS C YEeAUMeHUeM cenenu OpooneHus gheppo-

# URL: http://www.carbodydesign.com/gallery/2016/04/goodyears-spherical-concept-tires-for-self-driving-cars/5.
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uacmuy, no3MOMY paszeumue enoneti uoem no AUHUU «2PaHYAbL — NOPOULOK — MEAKOOUCNEPCHDbLE
eppouacmuiybr». IhghexmusHocms NOBbLIUAENCSL MAKHCE C YeAueHUeM CeneHu OPOONeHUs Bellle-
cmea, 8 Komopoe 88edenvl heppouacmuupl. Pazeumue 30ect udem no AUHUU «<Meepooe eulecmeo —
3epHA — NOPOULOK — HCUOKOCHIb»

Mar

7~ N @y

B—  B,—»B— B

THosicuenus.

1. Ilepexon K ¢ernonassM MOKHO pacCMaTpUBaTh Kak COBMECTHOE IMPUMEHEHUE BYX CTaHAAp-
ToB-2.4.1 (BBeneHue (peppoBelecTBa 1 MAarHUTHOTO TI0Js1) U 2.2.2 (apoOiieHue BelecTBa).

2. IpeBparuBuivcy B (ernosib, BENONbHAS CUCTEMa MOBTOPSIET LMKJ Pa3BUTHUS Bemosiel —
HO Ha HOBOM YpOBHE, TaK Kak (Pernoiyd OTJIMYAIOTCS BBICOKOHM YINpaBlsseMOCTbI0 U 3 (PEeKTUBHO-
cTbl0. Bee cranaprsl, BXoasAnye B rpymiy 2.4, MOKHO CUUTATh CBOETO PoJia «M30TONAMMU» HOPMaJlb-
HOTO psiia ctanaaproB (rpymmsl 2.1—2.3). Beigenenue «¢enonpHoil IMHUM» B OTIEJIBHYIO TPYIITY
2.4 onpaBaaHo (BO BCSIKOM CIIy4dae, Ha 3TOM 3TaIre pa3BUTHS CUCTEMBI CTaHAAPTOB) UCKIIOYUTEIbHBIM
MpaKkTHYeCKUM 3HaueHueM (enoneir. Kpome Toro, «penonbHelil psiji» ynoOeH Kak TOHKUIA HCCIIeI0-
BaTeJIbCKUIA MHCTPYMEHT ISl U3yUYeHus1 Oojiee TpyOoro «BeroIbHOTO psifia» U MPOTHO3UPOBAHUS €0
pa3BUTHA.

Ipumep 4.31. Tepanus

K 60nbHBIM KJIETKaM OCYIIECTBIISETCS CEIeKTUBHAS JOCTaBKa MArHUTHBIX HaHOYAacTHIl. Jleue-
HHE OCYIIECTBIISIETCSI C TOMOIIIBIO TUIIEPTEPMUH (HArpeB JIOKATbHBIX MECT), BO3JICHUCTBYS HA JOCTaB-
JIEHHbIE MarHUTHBIE YAaCTHIIBI, HAIPUMED, TOKAMHU BBICOKOW YaCTOTHI®.

IIpumep 4.32. O6padoTKa CKBaKMHBI

st noBbiiieHust 3(h(PeKTUBHOCTU 0OpAOOTKU CKBaKMHBI B TUIACT 3aKaYMBAIOT (DEPPOMArHuT-
HYIO KHUAKOCTb ¢ (heppOMArHUTHBIMU YACTUI[AMH ¥ TIOBEPXHOCTHO-aKTMBHBIM BEIIIECTBOM U BO3JICH-
CTBYIOT Ha TUIACT BPAIIAIOIIAMCS MATHUTHBIM T10JIeM*.

Crangapr 2.4.3. MarHuTHast ;KMJAKOCTb

Apcbexmusrocmuv penoneti modicem Oblimb NOBLLULEHA NYMEM NePex00a K UCNONb308AHUI0 MA2-
HUMHBIX HCUOKOCMELL — KOANOUOHBIX (Peppouacmul, 636eULEHHbIX 8 KEPOCUHe, CUNUKOHE UAU BOOe.
Cmanoapm 2.4.3 modxcHo paccmampusams Kaxk npedeavhwviil cayuaii pazeumusi no cmavoapmy 2.4.2.

> Marenr CIIIA 7 731 648.

4 Marent Pd 2 391 492.
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Ipumep 4.33. Buosornyeckas MarHuTHasi >)KHAKOCTh

Buosnornueckasi MarHUTHasI )KUIKOCTh BKJTIOYAET MATHUTHYIO KOJUTOMIHYIO AUCTIEPCHYIO (a3y.
OHa pacripesiesieHa 1Mo BCed XKHUIKON JUCIIEPCHOHHOW cpesie. [lucnepcHast ¢a3za MOXKET COCTOSTh
13 MarHUTHBIX YaCTHUII, TOKPHITHIX CITUTHIMHU, OUOJIOTMUECKH COBMECTMBIMH MTOJTUMEPAMHU.

Buonornuecky cCOBMECTHMBIE TOIMMEPB MOTYT OBITh CBSI3aHBI ITOCPEACTBOM KOBAJICHTHBIX
CBSI3el ¢ OMOJIOTMYECKN aKTUBHBIMU MaKPOMOJIEKYJIaMU. DTO MOXET OBITh IOCTUTHYTO IyTEM KOBa-
JIEHTHOTO CBSI3bIBAHUSI UMMYHOIJIOOY/IMHA C OUOJIOTMYECKH COBMECTUMBIMH TOJIMMEpPaMH, a 3aTeM
MIPUCOSIHEHNSI K IMMYHOIJIOOYJIMHY aHTHUTEN C TIPEIONPE/IEIeHHON CIIelM(PUIHOCTHIO.

ITH aHTUTEJA C TIOMOIIBIO MATHUTHBIE YaCTUIIBI MOTYT OBITh HalleJICHBI Ha KeJlaeMble KJIETKH
TS Pa3JIMYHbIX METUIIMHCKHUX TPUMEHEHHH.

MarHuTHBIE YacTUIIBI MOTYT COCTOSITh M3 SIIEP MarHeTuTa C TOKPHITUSMHU KOOAJTbTa WM
koOasibTa 1 60pa. KpoMe TOro, MarHUTHBIE YaCTUITBI MOTYT OBITh M3TOTOBJICHB U3 KOOAbTa 1 O0pa,
npuveM OOp HAXOIUTCS B KOHIIEHTPAIIUH, JIOCTATOYHON ISl aKTHUBAIIH U3ITyYSHUSI.

MarHuTHBIN KOJUTOMJ MOXET ObITh 0Opa30BaH IMyTeM BKJIIOUYEHHS OHMOJIIOTMYECKH COBMECTHU-
MO0 TIOJIMMepa B KOJIJIOW]], KOTOPBIA 00pa3yeTcsl IyTeM BOCCTAHOBJICHUS MarHUTHOW MeTaJlTiue-
CKOM COJIH.

Komnnonn npenmyInecTBEHHO MOTy4aoT B MHOTOCTAJMIAHOM TTPOIIECCe TSI IOCTHKEHU ST OYeHb
OJIHOPOIHBIX Pa3MEpPOB YaCTUIl. MarHUTHBINA KOJUIOUI MOXKET OBITh TaK)Xe TMOJy4eH IMyTeM 00pa3o-
BaHMSI OMOJIOTMYECKU HECOBMECTUMOTO MAarHUTHOTO KOJIIOM/IA ¥ ME/ITIEHHOTO JOOABJICHHU T KOJUTOUA
K SHEPrUYHOMY OHOJIOTUYECKH COBMECTUMOMY TIOJIMMEDY.

Otk OUONOTMYECKHE MArHUTHBIC KMKOCTU TOJIE3HBI, HAIIPUMEp, TIPU OTIEJICHUH PAKOBBIX
KJIETOK OT HOPMaJIbHBIX KJIETOK B TPAHCIUIAHTATaX KOCTHOTO MO3Ta, a Takke U B Oyayien o0nacTu
TEXHOJIOTUH TIepeHOCa TeHOB, a TAK)Ke B OYUCTKE TEeHOMHOTo Marepuainat’,. 8

IIpumep 4.34. IaTuuk ypOBHS KMIAKOCTH

JlaTuvk W3MepeHusi YPOBHSI JKUIKOCTH, COJEPKUT KOPITYC, BHIIIOJHEHHBI B BHUIE TPYOHI,
B KOTOPOM KOAKCHAJIbHO YCTAHOBJICH TIOJIbIA CTep:KeHb, OOpa3yIoIIMi ¢ KOPITYCOM Te€PMETUYHYIO
MOJIOCTh, B KOTOPOW pa3MelieHa TOKOIPOBOASIIAs OOMOTKA, PACHOJIOKEHHAs HA TOBEPXHOCTH
CTEp)KHS U BBITIOJIHEHHAS B BUJIE OJJHOW MJIM HECKOJIBKMX CEKIIMH BUTKOB, MPHUEM KaX/asi CEKIUs
COeTMHEHA TEKTPUYECKU C IPUEMHUKOM CHTHAJIOB U COZIEPKUT OoJiee OJHOTO BUTKA, a TIOTUIABOK
YCTaHOBJICH BHYTPH CTEPXKHSI U COAIEPXKUT HOCHTETh, BHIIIOJTHEHHBIN U3 MaTepralia C 3aracoMm IUIaBy-
YEeCTH OTHOCUTEJIHO U3MEPSIEMON CPE/Ibl.

7 Marent EP 0156537 A3.
48 S Roath. Biological and biomedical aspects of magnetic fluid technology. Journal of Magnetism and Magnetic Materials. Volume
122, Issues 1—3, April 1993, Pages 329—334. URL.: https://www.sciencedirect.com/science/article/abs/pii/030488539391103E
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Hocutenb nmeer 3akppITyI0 WM OTKPBITYIO MOJIOCTh, B KOTOPOM pa3MelleHa MarHUTHAS JKUJ1-
KOCTb.

JlaTurK, ycTaHAaBIMBAaEMbIiA B €eMKOCTH IS U3MEPEHM I, HallpUMep, YPOBHsI HeTH, padoTaeT
crieytommm oopazom (puc. 4.7). B MCXOOHOM MOJIOKEHUH TTPU OTCYTCTBUHU B @MKOCTH He(TH TOTIa-
BOK 6 C MarHMTHOM KUJAKOCTBIO 9 HAXOOUTCs B KpallHEM HUXHEM nonoxkeHuu. [Ipu nosblieHUN
YPOBHSI HE(TH MOIUIABOK 6 ¢ MarHUTHOM KUAKOCTHIO 9 HaUMHAET MepeMelaTbcsl BHYTPU CTEPKHS
2. MarHuTtHasi KUAKOCTh 9 TomnagaeT B MarHUTHOE TOJIe, CO3JaBaeMOe N3MEPUTEIbHOW OOMOTKOM
4, HAMOTAHHOW Ha TIOBEPXHOCTh cTepskHs 2. [Ipy 3TOM BO3HHKaeT OoJiee CHIIbHOE MarHUTHOE TI0Jie
OPUEHTUPOBAHHBIX YaCTULL )KUAKOCTU, KOTOPOE BO3JEHCTBYET HAa IPUEMHUK CUTHAJIOB 5, U3MEpsis
YPOBEHb KUJIKOCTU B pe3epByape.

Jl1s KOHTpOJIE Hall OrpaHWYEHUEM HAJIMBA KUAKOCTU B 3aKpbITHI pe3epByap HCIOIb3YIOT
M3MEpPUTENIbHYI0 OOMOTKY 4 W3 [IByX BUTKOB (WM JABYX cekumii). Korma moruiaBok 6 moxomuT
10 YPOBHSI HWKHErO BUTKA (WM HWKHEW CEKLMW), U3MEHSSl MHAYKTUBHOCTh MAarHUTHOTO MO,
MOCTYIAET MpeJyNpEeAUTESIbHbI CUTHAI HAa NPUEMHUK CUTHAJIOB, a KOrJa IOIJIABOK 6 poijer
710 BEPXHEro BUTKA (MJIM BEPXHEH CEKIMN), TOCTYNAEeT CUTHAJI HAa OTKJTIOUEHUE HAJIMBA KUJKOCTUY.
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Puc. 4.7. JaTunk
1 — xopryc; 2 — ONBIA CTEpXkeHb; 3 — TepMeTHYHAS TIOJIOCTh; 4 — TOKOIPOBOSAIIAS 0OMOTKA;

5 — MpUeMHUK CUTHaJA; 6 — MOIJIaBOK; 7 — HOCUTEb; 8 — MOJIOCTh; 9 — MarHUTHAs KUJIKOCTb.

Crangapr 2.4.4. Ucnosib30BaHNe KAMWLISIPHO-IOPHCTHIX CTPYKTYP B (penoJisix
Abhgpexmusrocmo  henoneii Moxcem OblMb NOBLIUEHA 34 CUEN UCNONb308AHUSL KANUN-

ASIPHO-NOPUCMOLE CIMPYKMYPbl, NPUCYUEll MHOZUM (PENONbHbIM CUCEMAM.

* Marent P® 2 284 480.
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IIpumep 4.35. MaruuTHas neHa

OnuchIBaIOTCS pa3Hble BAPMAHTBl MATHUTHBIX TIEH B KUJKOM M TBEPAOM COCTOSTHUHU .

MarHuTHasi MeHa MOXET CYIIECTBEHHO MOBBICUTh 3(p(PEeKTUBHOCTh cOOpa ruapoOOHBIX
3arpsI3HEHUI ¢ MOBEPXHOCTH BOIBI MM TBEPHIOIO Teja, HalpUMep, AJs yJaJleHUsl TOHKON HedTs-
HOH IJIGHKU C BOJHOW MOBEpXHOCTH. KM/Kasi MarHuTHas MeHa ruapodoOHa U MOXKET COXPaHSTh
Ha BOJE YCTOWYMBOCTh B TEUEHHUE IECSATKOB MHUHYT, B TO BpeMsl KaK IPOIECC BCAChIBAHUs HE(TH
B IIEHY JUTUTCS HECKOJIBKO MUHYT. BhIcTpoe BcachiBaHMe He(PTH NMEHOM JAaeT BO3MOXHOCTD IPAKTH-
YEeCKU cpasy coOUpaTh U yAAIATh C OBEPXHOCTU BOJBI MEHY C MOMOIIBI0 MArHUTHBIX MOAOOPILH-
KOB, a BBICOKAs CKOPOCTb I€HEpaIUH MeHbl — HAHOCUTH MeHY MOBTOPHO. [IeHa MOkeT MpOM3BOAUTHCS
B OOJIBIIMX KOJIMYECTBAX Ha MECTe YJaJleHusl 3arpsi3HeHus (HarpuMep, MOPCKUX Cy/lax WM B MOp-
Tax), 4TO SIBJISIETCS OCOOEHHO aKTYaJIbHBIM, IOCKOJIbKY B COOTBETCTBUU C PSIIOM COIJIAIIIEHUIA MHOTHE
MOPTHI JOJDKHBI ObITH 000PYIOBaHbBl 0OOPYIOBAHUEM U YCTPOMCTBAMU IS cOOpa pa3nuToit Hedtu .

IIpumep 4.36. Maruutnast nena Coanna

Ilo gaHHBIM MOTyYeHHBIM OT 30HA0B Voyager 1 u Voyager 2 y4yeHble MPUIILIH K BBIBOAY, YTO
Ha rPaHULIE COJTHEYHOM CUCTEMbl UMEIOTCs OOJIbIIIME MarHUTHBIE My3bIpH, 0Opa3yIOIIe MArHUTHYIO
neHy. Kax sl my3sipp iMeeT quaMeTp okosio 16 MitH kM (paccrosiHue ot 3emim 1o ComHua).

Crangapr 2.4.5. Kommiekcnbie ¢hemosn

Ecau nyoicrio nosvicumo a¢pgbexmusnocmo ynpaeaenust CUCIeMOli nymem nepexooa K ¢henonto,
a 3ameHa euecms Peppouacmuuami HeOONYCMUMA, nepexo0 OCYULeCMEAsOMm NOCMPOCHUEM GHYN-
PeHHez0 U 6HeUHe20 KOMNACKCHO20 (Penonst, 680051 000AEKU 8 OOHO U3 BEUECE:

0 Marenr P® 2 182 579.

3! Marent P® 2 182 579.
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IIpumep 4.37. lleMeHTHBII pacTBOP
Jns1 ynyuiieHus: KauecTBa IIeMEHTHOTO KaMHS B LIEMEHTHBII pacTBOP BBOAAT HaHO(eppoMar-
HuTHbIe 100aBKu B KomruecTBe 0, 03—0,07% ¥ BO3AEUCTBYIOT MATHUTHBIM TOJIEM 2.

IIpumep 4.38. Xumunueckne peaxknumn
CKOpOCTh NPOTEKAHUsI XUMHUYECKUX PEaKIMii MOXHO YBEJIUYMTh, €CIIM B XUMUUYECKUE pea-
TeHTBI BBECTH (PeppOMArHUTHbBIC YACTUIIbI U BO3JCUCTBOBATH JICKTPOMATHUTHBIM TOJIeM >,

Crangapr 2.4.6. ®enojia Ha BHeNTHEH cpejie

Ecau nyoicro nosvicumo aghgpexmusrnocme ynpasnenust CUCMeMOti nymem nepexooa om 6enonst
K ghenonio, a 3amena seujecmas gpeppouacmumyamu (Uau eedetie 000aAB8oK 8 euecmaea) Hedonycmumd,
mo ¢beppouacmuibl caredyem 66eCmit 60 GHEUHION CPedy U, OeliCMBYst MAZHUMHBLIM NOAeM, MEHSINb
napamempbl cpeovl, a C1e008AMENLHO, YNPABAMb HAX00suelicst 8 Hell cucmemoli (cm. 2.4.3):

IIpumep 4.39. PazBurne SMOPNOHA NTHIIBI

Jl71s1 Gosiee MHTEHCUBHOTO Pa3BUTHsI SMOPUOHA M YBEJIMYECHUS BHIBOTUMOCTH IIBITUIAT HA IO
BO3JICHCTBYIOT MAarHUTHBIM TIOJIEM.

[pennoxeH crnocod 1 YCTPOWCTBO 151 BO3/ICHCTBUE MMOCTOSTHHBIM MarHUTHBIM TTOJIEM >,

Bo3neiicTBre nepeMeHHbIM MarHUTHBIM TOJIEM™.

32 Tarent PO 2 396 301.
>3 Tatent PO 2 406 733.
5% Marent CIIIA 3 910 233. Method and apparatus for magnetically treating eggs and animal semen.

35 A. c. 432 890.
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Bo3neiicTBre Bpamaommmcs 1eKTPOMarHUTHBIM 11071eM. [1J1st 9TOro KOpoOKy C sSIIiaMu roMe-
IIAI0T B CTATOP JEKTPOABUTATES *°,

IIpumep 4.40. MarauTto-adpa3usHoe noauposanue (MAII)

DddekTrBHAsA 00pabOTKa aOpa3UBHBIM WHCTPYMEHTOM OCYILECTBIISICTCS C TIOMOIIBIO BBEJIe-
HUS B Ka4ecTBe 0OpadaThIBaloOIIel BHEIIHEW cpe/ibl (heppOoMarHUTHbINA aOpa3uB U MarHUTHOTO TOJS,
YIIPaBJIsisl YCUJIMEM MIPUKUMA KaxkI0ro 3epHa Mo OTAeIbHOCTH .

B pesynbrate mocturaercsi o4eHb BBICOKOE KauecTBO MoBepxHOCTU. Ha onepanusix (punui-
HOTO TMOJIMPOBAHUS TUIACTUH MOHOKPHCTAJUIOB KpeMHU I (TIO[UIOKKH JJTsI TPOU3BOICTBA MHTETPaJTb-
HBIX cxeM) miporiecc MAII ¢ ucnonb3oBaHreM (heppoadpa3sMBHOTO MOPOIIIKA «KeJle30-aImas» odec-
MIEYMBAET LIEPOXOBATOCTb MMOBEPXHOCTU C BBICOTOM HepoBHOCTEN MeHee 20 aHrcrtpem, T. €. MAII
Mo3BoJIsIeT (POPMUPOBATH MOBEPXHOCTh C BEJIMUMHOW HEPOBHOCTEH B 2...4 aTOMHBIX CJIOSI.

Cranpapr 2.4.7. Ucnonb3oBanne pusndeckux 3¢ exros
Ecau oana ¢henonvrasi cucmema, ee ynpaasieMocmv Modxcent Obimb NOBbUUEHA 3d CHen
UCNONB308AHUSL (pu3U1ecKux 3¢hghexmos.

H.\mr H.-.mr H}'u‘p (IITEJ-H H.uar)
" Z NS (4.19)
B, BYy=—= B, BY,,
IIpumep 4.41. Hacoc

HericTBre Hacoca ocHOBaHO Ha 3(pdekte Kiopu.

Pabounii xo MopIIHsI, HArHETAIOIIEro MepeKaYruBaeMylo Cpely, COBEpIIIaeTCs Mo IeCTBIEM
MarHurta. B BepxHeM MoJIoKeHrH MOPIIHS MarHUT HarPeBaeTCsl COTHEYHBIMU JTy9aMu, TIOJaBaeMbIMU
KOHIIEHTPATOpaMH 4epe3 MPO3pauHyI0 KPbIIKY HAIMHIPA, A0 TeMIlepaTypsl Bbillie TOuku Kiopu.
MarnuTtHasi ciiia ucye3aeT, ¥ OPIIeHb OMyCKAETCs MO IeHCTBUEeM CHIIBI TskecTu. [Ipr 9TOM OTKphI-
BaeTcs OOpaTHBIN KJIAMaH U MepeKayrBaeMasi Cpefia BHITECHSIETCS B HAAMOPIIHEBOE MPOCTPAHCTBO.
371ech OHa OXJIAKJAeT MarHUT, €r0 CUJIa BHOBb MOSIBJISIETCS] M IPOLIECC TIOBTOPSIETCSI .

Cranpapr 2.4.8. Ilunamuzanust

Ecau oana gpenonvuas cucmema, ee aghgpexmurnocmo modxcem Ovinmv nOGvluleHa nymem OUHaA-
MU3AUUY, MO eChb Nepexooa K 2UOKOL, MEHSIIOUELiCsl CMPYKmype CUCEMbL:

36 A.c. 1014 550.

ST URL: http://www.polimag.eu/pages/mam/mam_mrf.php.
8 A.c.1333829.
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Ipumep 4.42. U3mepeHue TOJIIHHBI

ToNMmMHY CTEHOK TMOJBIX U3JEMi N3 HEMarHUTHBIX MaTEepUaJIOB U3MEPSIOT, BBOJS B U3JIE/UC
HAJyBHYIO 00O0JIOUKY, TIOKPHITYIO (DeppOMarHUTHOM TUIEHKOM, 0OJIaaioniell He3HAYUTeIbHBIM Mar-
HUTHBIM COITPOTUBJICHUEM.

O060510YKy pa3ayBaloOT CKaThIM I'a30M, ITOKA OHA IJIOTHO HE MPUXKMETCSI K BHYTPEHHEH IMOBepX-
HOCTHU u3zienus. Ha HapyXHOW MOBEPXHOCTU M3/ENUsl YCTaHOBJIEH MHAYKTUBHBIA MPeoOpa3oBartesib
C HE3aMKHYTOM TIETIbIO.

[Mpwxarast K BHyTpeHHe! MOBEPXHOCTH (heppOMArHUTHAS TOBEPXHOCTD Uepe3 CTEHKY U3/Ie sl
3aMBIKAeT MArHUTHYIO LIeTTb TIpeoOpa3oBaTes.

[lo BenMYMHE MAarHUTHOTO COMPOTHBICHUS, (PUKCUPYEMOrO U3MEPHUTEIBHON CXEMOW, CYHAT
O TOJIIIIMHE CTEHKH U3/IeNUsl B MeCTe YCTaHOBKH TipeoOpa3oBartes (puc. 4.8)%.

3 A. c. 792 080.
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Kemowsux cagmdco Jala

e ¥ 5

Puc. 4.8. U3meputens Tommmsbl. A. c. 792 080
1 — snactuyHast 000J109Ka; 2 — (peppOMArHUTHOE MOKPHITUE; 3 — KOHTPOJIMPYyeMOoe H3JIeine;
4 — MHIYKTUBHBIA MMPeoOpa3oBartellb ¢ HE3aMKHYTOW MarHUTHOM TIETIbI0; 5 — U3MEpHTEIIbHAsT CXeMa.

Crangapr 2.4.9. CTpykrypu3amnus
Ecau oana ¢benonvras cucmema, ee 3¢hhexmuerHocns modxcen Oblimb NOGbLUEHA NEPEXOOOM

om noneti OOHOPOOHBIX UAU UMEIOUUX HEYNOPSIOOUEHHYIO CIMPYKMYPY K NOASM HEOOHOPOOHBIM UAU
UMEIOUWUM ONPEOeNEHHYIO NPOCMPAHCMBEHHYIO CMPYKMYPY (NOCMOSIHHYIO UAU NEPEMEHHYIO):

4.21)
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Ipumep 4.43. MarautHas ¢popMoBKa

Ha 35-m BcemupHoM koHrpecce auteiinukoB npod. A. BUTTMo3ep BriepBble cliesian JOKJaj
0 MarHUTHOHM (popmoBke. Ilpn maHHOM criocoOe M3rotoBieHust (popMbI pUMeHsieTcs: heppomar-
HUTHBIE YacTuibl pasmepoMm 0,3—0,5 mm. Tlocne yrmotHeHust ¢hopmbl BHOpaIMeil oHa rmoMerna-
eTcsl B TIOCTOSIHHOE MarHUTHOE I10JIe, KOTOpOe 0OeCTIeYrBaeT MAarHUTHYIO CBSI3b MEX/y YaCTULIAMU
HAIOJIHUATEJS], YTO MpUAaeT (popMe HeOOXOAMMYIO IIPOYHOCTD, TPEAOTBPAIAsl €€ pa3pylleHue Mpu
3aMBKe Metajula. MarautHas ¢opMmoBka nonyunia npuMmenenue B CIHIA, fAnonuu u B cTpaHax
3anagHoi EBpomnbl A1 MPOM3BOACTBA CEPUIHBIX OTVIMBOK U3 pa3iMyHbIX ciulaBoB. [lIBeinapckas
¢upma «Brown Bovery» opraHuzoBaja cepuiiHoe IPOU3BOICTBO MOMYaBTOMATHUYECKMX YCTaHOBOK
MarHuTHOU (pOPMOBKH.

Ipumep 4.44. JIuteiinasa popma

JI7151 TpUTOTOBJIEHH ST JTUTEWHOM (POPMBI B ONIOKY YCTaHABIMBAIOT (POPMY ¥ 3aTOHSIOT ITpe/iBa-
pUTETIFHO HAMarHMUYeHHBIM (peppoMarHUTHBIM (hOPMOBOYHBIM MAaTEPUAIOM M BO3JICHCTBYIOT Tiepe-
MEHHBIM MarHUTHBIM TIOJIEM, YTUTOTHSISI ()OPMOBOYHBIN MaTepHall.

[epemeHHOE MarHUTHOE TOJIE, B3AUMOJIEHCTBYs ¢ (POPMOBOYHBIM MaTEpPUAJIOM B OTIOKE, MTPHU-
BOJIMT €T0 B IICEBJIOTEKyUee cocTosiHMe. [Ipr 9TOM POUCXOIUT paBHOMEPHOE pacmpesenienue Gop-
MOBOYHOTO MaTepHaia 1o o0beMy OIMOKH, PACIalaloTcs OTACIbHBIC CIUIIIIMECS KOMKH, MaTepral
3aMoJHSET MYCTOTHI, Y3KUE Ma3bl, MOJIOCTH MOJIENH U YIUIOTHsIeTCsI%.

Crangapr 2.4.9.1. Ctpykrypuzanus

Ecau eeuecmsy, exoosiuemy 8 ghenonw (unu mozyuiemy otimu 8 ghenons), 00NN*CHA Oblmb NPU-
oama onpedenenHas NPOCMPAHCMBEEHHAs CMPYKMYpa, Mo npoyecc credyem 6ecmit 8 noae, co CMpykK-
mypoii, coomeemcmayrouieli mpedyemoii cCmpykmype eu,ecmed.:

% Marenr Pd 2 015 791.
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(4.23)

B1 —BM{h =}B#1 B“cb

Ipumep 4.45. IlporpammupyemMbie MaKap OHbI

B MIT nayunnuch mporpaMMupoBaTh (hOpMy MakKapOHHbBIX M3Aeauid. [l 3TOoro Ucmosb3y-
I0TCSI [IBA CJIOS1 JKeJIaTWHA C pa3HOM IUIOTHOCTHIO. bosiee TUIOTHBIN CJI0i BIUTHIBAET B ceOs1 OOMbIIe
BJIarM U CHJIbHee pa3OyxaeT, M3rudas IacTHHY MacTsl (MakapoHHOTO m3aesus). CBepxXy KelaThHa
HAHECJIM MOJIOCKU LIeJUTIOIO3b], PAKTUYECKU He BUThIBatoLIeH Biary. OkoHyaTesnpHas popMa Maka-
POHHOTO M3[eJHs ONpelessanach y30poM 3TUX MOJOCOK (OHM MOIVIM paclofaratbCs NapajulesbHo,
paauanbHO, HAa OTAEJbHBIX yYacTKax MJIACTUHbI ACThl) U (pOPMOM MACTHI (KPYT, PSMOYTOJIBHUK U T.
1). Popma nprodpeTaiach pH OMYCKAHUM U3/IEIHsI B TOPSTUYIo Boay. Takoi moaxo/ coKparaeT pac-
XO7Ibl Ha JIOCTaBKY. B ymakoBke ¢ 00braHO# (hopmoii macTsl 67% obbema 3aHMMa BO31yXx°!.

B nannom n3o6petennn odonumck 6e3 (peppodacTyek ¥ MarHUTHOTO MOJIsI, TO3TOMY, CTPOTO
TOBOPs1, TO HE JAAHHBIN CTAHAAPT, & IPOCTO CTPYKTYPHU3 AL

ol URL: https://nplus1.ru/news/2017/05/25/macaroni-rotini?
utm_source=mainweeknews&utm_medium=email&utm_campaign=e.2017-05.w22&utm_content=block5 hittp.//dl.acm.org/
ft_gateway.cfm?id=3026019& ftid=1870881 &dwn=1&CFID=768533443 &CFTOKEN=86150988.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO 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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