13. NIPUHLUUN «<HAOBOPOT»

a) Bmecmo delicmeus, QUKmMyeMo20 yciaosuamu 3adayl,
ocyuwecmsumb obpamHoe delicmeue (HanpumMep, He
oxnaxdamb 06beKm, a Hagpesanmb).

6) Clenamb dsuwxyuwlyiocs yacmb o6bekma (unu eHewHeu
cpedbi) HENOASIIKHOU, @ HENOASIKHYHIO — OSLIKYWUECH.  Paavawromes

ropenKa
B) Mepeseprymb o6bekm «sgepx HO2amu». ckoBopoRoH.
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OTnueka KpynHorabapuTHbIX Caby < DT COpSTI,
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OTINBKe CI:)DPME ABWXKETCH, a - i - KOTNETH! He Hago!
Yyalla ocTaeTcH HENOABUXKHOW
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CTOHKA ¢ chopMON . YCTanCTBn ANA TpeHWpoBKK NnoBuyos. MNnosey BoT Tenepb Bl
e i OCTAETCA Ha MecTe, ABMKETCA Boga.

CTOMTE NpaBUIbHO!
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13.2. CaenaTtb ABMXYLUYOCA 4YacTe obbekTa (BH

<« paooTa C NoJyiIApHbIMHN COCTOSAHNAMMA >
13.1. BMecTo oeicTBUA, AUKTYEMOro YCNOBUAMKU 3a4audn, ocyllecTBUTb obpaTHoe

HENOLABUXHYI - ABUXYLLEWCA.

13.3. NEPEBEPHYTb OBbEKT «BBEPX HOIAM

coobpaxeHunit « ucnone3osatb BCE pecypcol

HaobopoT».
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TOMNMMNBO =% J | o0 9 TOMMMBO MOXET FOPETb CHAPYXU

MOXET KAK B MOTOPE CTUPIVHIA
rOPETHL L < 46
BHYTPU KAK 1876 A 4670

B IBC HUNKOJIAYCA
AYT'YCTA OTTO AL 20

1832-1891 ( 58 net) B 1876 emy 44 ropa

13) AR 2 &(The other way around)

ﬂ@ Pogunca 25 oktabps 1790 T
MecTo poxaeHus Knor ®apm,

13. TIpuHIUI «HA00OPOT» LUOTﬂaHﬂMﬂ
Ywmep 6 noHs 1878 (87 net) |
Oowwmn KN potopHoro auratens Baxkens B 1816 rogy

(Tepmuyecknin u mexanunyeckum Knp) ( ron n3obpeTteHns asuratens) e
coctaBnseT okono 40-45%. _ emy 6bi10 26 net

Ona cpaBHeHUsA, OObIYHbIE
nopwHeBble ABC nmetrot 25% KMA P.1902
Y.1988 ( 86)

(no apyrum AaaHHbIM — 34%),
M30OBPEN B 55 NET

a coBpeMeHHble Typ6oaunsens
0o 40% (no apyrum paHHbiM — 50%).

| KNA 45 % OXUBAIOLUME
" e KAPTUHKU
ONnA BYMAXHbIX
CNMPABOYHUKOB
1957 -
a-CTUpnuHr B-CTupnuur ¢ pombudeckum v-CTupnuHr Dez perexepatopa

mexatuzmom v pererepatopon  hitps://youtu.be/-0JRMM2JRIE



13. ITpursm “HaobopoTt :
a) BMECTO AEHCTBHA, UKTVEMOT0 VCIOBHAMH 33aJa9H, OCYINECTBHTh 00pPaTHOE JeHCTEBHE;
0) caenaTs ABHKVIIVIOCA 9aCTh 0OBEKTa HJIH BHEIIHEH cpedsl HeMOABHAHOH, 2 HEMOABHKHVIO — ABHKVINEHCA]
B) IIePEEEepPHVTE 00BEKT BEEpPX HOTaMH , BEIEEPHVTE €T0.

HM3BeCcTHbE H HeHSBeCTHbIE MeXaHHW3Mbl Deany3auWi KOHUEeNnuHH np
HéMa 13, KOTOpbE MOXHO HCNOMb308aTh HA NDAKTHKE

CoepeMeHHbe TONKOBaHUA, BKIOYAaA U3BecT
HbIH OTTCA

yMEeHHe ¥YBWASTb OAWHAKOBbLIA THNOBOHW HeAOCTATOK B8 aHANWU3HDY
eMOM Hasope

CeAzaHHOCTL 13 W 22 Bpea e MNonbay

2 ¥YMeHHe YeHASTL OCO6eHHOCTH HCNONb308aHWA, CBA3aHHbIe Cco Bp | AeHb- Houb { novTra $ aekc, HoMHble Tapud
eMeHeMm bl HA SHeDIHMI0), CoGepH CaMm

3 YMEeHHe YBHASTL Onepauuu C arperaTHeM COCTOAHHEM Beu.[ecm H ADMHDOBAHHE MOXET 6bITe CHAaDYXH
ero C'I'D}I’lCI'YDDH https /i pinimg. com/7 36x/6 13a/60/5 f3a60e27 c33d95bb8b {202 be76b B e5—rver-stones river-rocks. jpg

4 ¥YMeHHe Y8 HASTL ONnepaumu ¢ pasHeIMH BHAGM K IHED MK HarpesaTte — OXNa¥AaTb, TAHYTL — TONKATL

BYTblNKa — WTONOP, 6YyThUKa — yAap

h ¥YMeHWe pacnozHaTs eapyvalumMK ¢ pazHbIMHU NPOABMCHUMAMM pecypca | CUMMEeTDHYHBIE 20HThI — ACCHMeTPDHYHBIE 20
MNPOCTPAHCTBO, HANpHUMWED «THNBI CHMMEe TDHH» HTbI (1)

6 MNPOCTPAHCTBO , HaNnpHMep NoNoXeHHe Haa, NoA 3eMnei, Ha 3eM | TCA pekoMeHaauMA 8 BB EP X HOM AkIA
ne H « BHYTPH, CHapyXH»

Fi NPOCTPAHCTBO U BPEMA (M / CEK) — « TUNbI ABHUXEHHUA» TAHYTL - TONKATL, BpaWAaTs NO Yac CTperke

8 NPOCTPAHCTBO -M2, M3, cNOCOSHOCTL H3MEeHATL NNoWaAL H 06b | Mcnonb3zoeaHwe 060MX CTOPOH KYPTKK (15,0
&M h) ebleepHYTb HAHU3HAHKY

g NPOCTPAHCTBO WU DHEFPT MA - pasMepHOCTL Npouecca no WwKkane | BeINYKNOCTb HNKH BbleMKa — YIrnyéneHue A p
0-1-2-3 A32B8MTHA NOBEDXHOCTH

10 | #¥YHKUWK, cKpbmbie NOTeHUHaEHO NonesHeie, BpeaHbe, OAUHAKO HIMEHWTE HAMNPABRNEHWME AEMCTEMS
Bble GYHKEUMK { TCa pekl)

11 HAACHUCTEMHBIE ¢ AKTOPLI , OTHOWeEHKWe 06beKTa aHANKM3a U TOor | FCA pekomeHaauma §) NOMEHATL MECTAMMK NOABH
0, UTO ero OKpyXa@eT MHOE- HEMO ABMMXHOE { npuHTep— Symara)l

12 | HAACHUCTEMHBIE ¢ AKTOPBl Kak cTepedTUnel NoseaAeHHA Mo ASH KnNueHTbl MWLYT KOMNaHWo camu { 25b.38)




New and old recommendation for Principle 13

Pull- pusho

functions Heating- cooling

Add- remove
Move — not move ( hold)

A(B) - B(A): Convexity - deepening
@ Color
Softies front - back,
inside - outside

bottom - top

Day - nlght _
Sequence of operatlon

(1 604: \é‘f Assembling — purchase
ﬂéj Purchase - assembling

Feature transfer

A+B
W10, | | |
Dr.Y.Danilovsky © 2013 E mail: ur/@mail.ru

* [loopobHbin 0630p no npuémy 13 Lecture about Principle 13 'The Other
Way Round' http://triz-solver.com/index.php/konferentsii/190-principle-13
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Working tool move

A paper Is

stop

M

Working tool move
A paper Is|moving
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HenoaBuXXHoOe caenaTtb NOABUXHbIM
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13. «Hao6opoT»

o 13) AR Z &(The other way around)

13

13. Tlpunanun «HaocdopoT»




Disadvan : rigid fixi — problem with alignment

4) h&s ™3 (Symmetry changes)

4 [5-

Four. [TpHEIGHN aCHMMET ITMHGCTH

“Planarization” system (insertion)

Flexible
insertion [Fraey ostrr sl Wrapping from sheet of aluminum

<4 o-0 | " Ul

Four. TIpRsIm acHssecy PIMTOCT ]

Analogy from another industry

13) AR 2 &(The other way around)

13. [Ipunnun «HaobopoT»

surface: Convexity — deepening
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3a.qa~iu U3MEPEeHUN MEeTPUK:
1) LiWBun13aLmoHHowm
LeHHOCTU n3obpeteHus
2) «ButanbHom cunbi»
NoOnpocTy - CNOCOGHOCTM
. K ero BbDKMBaHUIO Ha PhLiHK
48) « coumansHoi Temné " 3B
Kak Mepbl aKTyanbHOCTH .
B aToii MHAYCTPUMN 1 STON «.\m A
CTpaHe

Mpo6nemamy 3a8TpaLytero I dononHutenbHble BeTKU npoekta AWTOR
/

o

\ -

AWTOR (Advance& Vay TO Rethinking )
DOABUHYThIN I'IyTb ( IEPEOCMBbICTIEHIIOY

4) NamepeHue pocTa
N3ob6peTaTenbckux
crnocobHocTen y
HaWunX KypCaHTOB B npoeKTe

WHAYCTPUA TATTAHTOB www triz-solver.com
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ApMUPOBaAHNE CHAPYXN N U3HYTPW
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13. TIpuHIHI «HACGOPOTH»
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Pecypchbl BelecTBa U OCHOBHbIe NPUHLMUNI
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13 13.5 13 cBepXy — CHU3Y B OPYXnNM 1 CBapKa CHapYXu U3HYTPU
https://youtu.be/092PCf5hndA
13 13.6 13 kak aBa KopHs B pelueHusx https://youtu.be/VKLSpkc89PA
13 13.7 NMPUEM 13 U NOrOTUMbI HA ABTOPYUYKAX
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13 13.10 13 kak aBa KopHs B pelleHusix https://youtu.be/VKLSpkc89PA

13
13 koTenok n camoBap https://youtu.be/SZcKpj-Q3ok

13 13.12 5 gBonHom rpebHown BUHT 1 13 https://youtu.be/-krBytk 1XEQ

13 | ckoBopoaa ansa 6nuHoB https://youtu.be/e6vDA7FMW6C

13 | 13 n3obpeTeHne 30HTNKA HAOBOPOT
https://youtu.be/Jg9mS8nXKgM

13 | MOTOPbI CTUPIIMHIA , HUKOJTAYCA OTTO W ®EJIMKCA

BAHKEJA https://youtu.be/-0JRMM2JRIE
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Xo4y obpaTnTb BHUMAHWE Ha TO, YTO NMPUEM
13 paboTaeT € TOSMIbKO ANXOTOMUAMM

W AunxoTtoMua — Bukuneaus
ru.wikipedia.org > JUXOTOMHUA
Ouxoromusn (rpey. dixoropia: dixf|, «<Hageoe» + Topn, «4eneHne») — pPasaBoeHHOCT
nocneaoeaTentHoe AeneHne Ha Aee YacTu, Donee CBA3aHHbLIE BHYTPW, Yem mexay cobon.
Cnocob noruMyeckoro AeneHuA KNacca Ha NOgKNAcChl, KOTOPbLIA COCTOMT B TOM, UTO Aenumoe
NOHATUE NONHOCTLIO AENUTCA HA ABA B3aMMOUCKNIOYAOLWMNX NOHATUA. [JuxoTomMuyeckoe

AenexHve 8 maremartuke, counococur.. dunocodickoii ocHoBol TPU3 aBnseTca AnanekTuka
« HarpeBaTtb — oxnaxzaaTb, - HAQL nosepxHocteio — MO | | = OO npouecca
P poy
»  TopHumarts — onyckatb _ MOBEPXHOCTBIO um MNMOCINE @
. Mepemewark — HE 3 « TEPEQ wkadom—3A — npotecca m
nepemeLLaTh , To ecTb 3 s S ||+ [OEHb-HOYLY®
peMelars , 7| |- BnePEmM-caAamm 8
yaepXuBaTtb 8
< * (TonKaTb — TAHYTb) = 5
*  OKUCNATL- T g « DBEJIbIN -
= » BHYTPU —-cocyaa > UEPHbI PI?I
BOCCTaHaBnuBaTb = (&mkocTn)- CHAPYXKU % - E
« PacTarneatbh — cKuMaTeS cocyfa EMKOCTH | * YépHeIMNO
- BpalaTtb no yacosoi . BBEPXY -BHM3Y & Genomy — o
ban / O 6ensiM no 0
CcTpernke — BpallaTb + CUMMEPWYHBIN — - o
NpoTUB ACUMMETPUYHBLIN YEPHOMY >
. « A+b vnn b+A
« [o6aBnate — ybupats BBINTYKIIOCTL _
(VI 3I:>IMaTI:>) YIMMYBINEHWUE B me;(gggzo,wu vacmo HE




13. [Tpumism “HaoOopoT :
a) BMECTO JeHCTBHA, AUKTYEMOr0 VCIOBHAMH 33Ja9H, OCYIIECTEHTH 0OpaTHOE JeHCTRHE;
0) caenaTh ABHKVIOVIOCA 9aCTh 00BEKTa MIIH BHEIIHEH Cpeasl HeMOABHAHOM, a HEMOABHKHYIO — JBHKVIIeHCS;

B) IIePEeBepPHYTH 00BEKT BEEPX HOTaMH , BEIBEPHVTH €ro.

13. [Mpususm “Haodopor”

= § n"myu““‘i OpraH HenoABUXeH 2) BMeCTO JefiICTBHA, IHKTVEMOro VCIOEHAMH 33J39H, OCVINECTERTE oépamoe JeHCTBHE,
I nB MXETCA NUIyUnn opraH . 0) caenarts ABHAVIIVIOCK 9aCTh 00BEKTa HIH BHEMHe  cpeasl HeMoABHANOM, 3 HeMOJBHARYIO — JABHAVINEHIC]

L - B) MEPEBEPHYTH OOBEKT BBEPX HOTAMH , BHIECDHYTH €r0.

' Bymara HenoABMXHa Working tool move

T A paper is|moving
Working tool move
A paper s [stop|_____[Bymara noneixwa

« A OEPXWUM kapanaaiu,

HenoasuiHoe caenaTb NOABUNHbBIM, NEPEMELIAEM Hox
+ B- OEPXWM Touunky,

Ecnu mbl umeem [1IBA SJIEMEHTA BPALIAEM kapaHgalu

Paint dipping  Kpacka HenogsuxkHas — aetan nopBIKHA Bcer,u,a
mobile — fixe paccmaTtpuB

object is move for coloring deTCH nAPA
== 3NEeMEeHTOB B
= | wewbizsolver.com cCuctemMme

hittp:/www. metadbolog runoderse object fixed for coloring
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Boigatownmcs Hemeukmn punsnk Bunbrenom KoHpag PeHTreH
NONy4nn NMCbMO ¢ Npocbbon npucnaThb... HECKOMNbKO
PEHTrEHOBCKMX Nyden C YyKasaHUeM, Kak MU MONb30BaTbCA.
Okasanocb, 4TO y aBTOpa NUcCbMa B rpyaHON KreTKe 3acTpsna
peBonbBEpHas nynsd, a Angd noesgkum K PEHTreny y Hero

He HaLoCb BPEMEHMN.

PeHTreH 6bin YenoBek ¢ FOMOPOM N OTBETUIT Ha NMNCbMO TakK:

«K coxaneHuto, B HacTosiLLee BPEMS Y MEHS HET UKC-NyYen,

K TOMY >Xe Nepecbifika UX — Aerio 0O4eHb crioxHoe. CunTato, 4To
Mbl MOXX€M NOCTYNUTb NpoLLEe: NpuwnnTe MHe Bawly rpygHyto
KINETKy».

Yenosek Hanncan nucbMo Bnagenbuy HebonbLworo otens: — A
xoTen 6bl B3sTb ¢ cobon cobaky. OHa xopoLLo BOCNUTaHa,
KOHEYHO, He JOCTaBuT XnonoT. Bel He Bo3paxaeTte? MNonyumn
OTBET: — A cooepXy OTeNb B TEYEHNE MHOTMX NET U HUKOr4a HK
ogHa cobaka He ykpara Mou NnofioTeHLa, NOCTENbHbIE
NPVMHAANEXHOCTUN NN KapTUHKY CO CTEHbI. A HMKOraa He
AOMmKeH Obin BbI3biBaTh NONLNIO N3-3a TOrO, YTO cobaka
Hanunacb U Hayana ckangan B cepeauHe Houun. U Hukorga He
cny4anocb, Yto cobaka He onnartuna cyer.

NMoaTomy c pagocTbio NPUBETCTBYIO cobaky, 1 ecriv oHa
nopy4dntcs 3a Bac — Bbl Takke moxeTte npmnexatb. HumorNet.ru

13. MpuHUMn “HAa0BOPOT”: KAHOHUMYECKOE TONIKOBAHUE
a) BMECTO AeNCTBUS, AMKTYEMOrO YCIOBUSIMA
3aga4un, OCyLLEeCTBUTbL OBbpaTHOE OENCTBME;
0) caenatb ABWXKYLLYOCS YacTb 0ObekTa unm
BHELLUHeN cpenbl HENMOABWKHOW, 8 HEMOABMXKHYIO
— OBWXYLLIENCS;

B) NepeBepHYTb 0OBLEKT “BBEPX HOramu’,
BbIBEPHYTb €rO.

HEKAHOHUYECKOE TOJIKOBAHUE 3BPUCTUKN 13 :
rnocriedogameribHasi obpabomka Moderiu 803MOXXHbIX
«MOJISIPHBLIX COCMOSIHUUY 80 8CeX siYelKax epagha pecypcos.
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13. IIpunnumn «HaobopoT»

I'IEPELIEHb «MONAPHbIX COCTOAHUN»

*  OrMenATeL-

* HarpesaTb — oxnaxaars,
* [MoaHMMaTL — OnycKaTs
* [lMepemewars — HE

nepeMeljaTb , TO eCTb
yAepxuBaTh

BOCCTaHaBnuMBaTL

WINHA® - -BUOU

+ Pactarveartb — CKMMaTES
+ BpauwaTb no 4Yacosoi

cTpenke — Bpawars
npoTve

= [obaenATb — youpaTs

(HasiMaTL)

Insu:ie - outsxde

Change m

S

THD Ia'IL.I]Ui]HQ:,'HL'IH 1.1)_-,

SIUEISGNS JO SIAN0SIY

+ TMEPEQ wxagom- 3A
« BMNEPEQM - C3AOM

+ (TONKaTh = TAMYTH)
«  BHYTPM - cocyaa

« BBEPXY - BHWU3Y

+« HAJL nosepxHocTeio = MO[

NOBEPXHOCTLIO

wiKkaom

(emrocT)- CHAPYHK
COCyAa eMKoCTH

0810HVYd.100dU

+  CHUMMEPWYHbIN -

ACUMME TPUYHbIN

+  BbINYKNOCTb _

YINYBNEHWE

= OO npoyecca
wnu MNOCNE
npouecca

* [EHb -HO4Yb

+ BENbIN -
YEPHBIN

*  YépHeim no
Benomy —
Gensim no
YEPHOMY

= A+B vnu B+A

B mexriure o vacmo HE
paans

BN3d48

va.1o3m3ag

BEWECTBA

i

www.triz-solver.com

Tiol)
Dar|

livsky® 2015 ur7@mail. fu

L

=
4] BHEPTU
, -

nonoxeHue

5 - >
P:;?x{nocna 0123 ﬁ
Turibl ABUKEHNA b b
BO

‘npocTpaHdr

MonesHble
BpenHble

DYHKUUU

f—

(6) B.n.®ON




Ne 1 «BPEOHbIE BELLECTBA»

TpaduyuUoOHHO NPUHUMaeMbie
peweHusi KOHCmpyKmopamu

*CornacoBaHune — paccorfnacoBaHue
*Ob6beanHeHne anbTePHATUBHBIX CUCTEM
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2.5.Harm_Reflect field

M36bITOUHBIA KOaMdUUMEHT oTpaieHma Ha ceBeTogope. Cn
elManeHble GTEKNA ANd cBeTodopa, GBeTogopsl N3 OLED

B onpeaen&HHOM CMbIGNE MOXHO GUMTaTh, UTO €GTh Hekas
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Heating — cooling regarding to
function crystallization

Zone melting (or zone refining or floating zone process) is a
— group of similar methods of purifying crystals, in which a
narrow region of a crystal is molten, and this molten zone is
moved along the crystal (in practice, the crystal is pulled
through the heater). The molten region melts impure solid at
its forward edge and leaves a wake of purer material
solidified behind it as it moves through the ingot. The
impurities concentrate in the melt, and are moved 10 one
Melted end of the ingot. Zone refining was developed by William
7 Gardner Pfann in Bell Labs as a method to prepare high

i purity materials for manufacturing transistors. 1s early use
was on germanium for this purpose, but it can be extended
o virtually any solute-solvent system having an appreciable
concentration difference between solid and liguid phases at
equilibrium. [1] This process is also known as the float zone

http://en.wikipedia.org/wiki/ZondC idettigeckmii © 2014 7

http: i wikipedia. o rgdwiki/ %00 % 97 %00 %BE% 00 % B0 % D0%B D% 00%B0% D1%E8F_%0D0%BF %00%BE%00%B0%00%B2%00%BA%00%EB0




Heating — cooling regarding to
function crystallization

v
e

e

Melting of Introduction Beginning of Crystal  Formed crystal
polysilicon, of the seed the crystal pulling  with a residue
doping crystal growth of melted silicon

The Czochralski process is a method of crystal growth used to obtain single
crystals of semiconductors (e. g. silicon, germanium and gallium arsenide),
metals (e.g. palladium, platinum, silver, gold), salts, and synthetic gemstones.
The process is named after Polish scientist Jan Czochralski, [1] who invented
the method in 1916 while investigating the crystallization rates of metals,

Arvvway crystallization implies existing of some cooling process

KO JaHWnoBoKKiA © 2014




Heating — cooling regarding to
~_ function crystallization

=

Melting af Intreduction  Beginning of Crystal Formed crystal
polysilicon, of the seed  the crystal pulling  with a residue
doping crystal growth of melted silicon

=« The Czochralski process is a method of crystal growth used to oblain single
crystals of semiconductors (e.g. slicon, germanium and galium arsensde), metals
{e.g. palladium, platinum, silver, gold), salts, and synthetbic gemstones. The process is
named after Polish scientist Jan Czochralski.[1] who invented the method im 1916
while investigating the crystallization rates of metals.

= Anyway crystallization implies existing of some cooling process

Heating — cooling regarding to
function crystallization

= Zome maelling (or zone refining of loaling 2one process) s a
group of similar methods of puritying crystals, inwhich a narrow
regicn of a crystal s molten, and this moHen zone is moved
along tha cryslal {in practcs, tha cnyslal is pulled through the
hiatar). The molan ragian mells enpura sobd al its lonvard
idge and bsves & vwake of puned malenal sobdified bahind it as
it morviss through the irgpot. Th impuriliess concenbrab in th

rrvislt, and drd i 10 G end ol the ingal. Zome refining was
dewiopad h:f 'I.I'I.I'iHin_:m Gardner Pfann in Eﬂﬁ Labs as a mepthod
to prepare high purity mateniaks for manufaciuning transisions. Bs
early use vas on germanium for this purposs, bt it can ba
enxtendad b viluasly any solule-solvent syslem having an
apgreciable concentration difference babeean solid and liqui
pﬂfm& o equilshriem,[1] This process s also known as the float
zond process, parliculary in semiconducior malerdals
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The Czochralski process for
recrystallization use some
cooling process ( during
(extraction of substances)

13) A3 2 & (The other way around)

18 | &

13. Tlpunmun «xaobopor»

Zone melting use
heating for
Recrystallization
of substances

KO JaHunoBhbkMiA © 2014




PasMelleHne
3aTpaBKU

CBEpxy
Seed located
From above

Figure 8. Schematic diagram of the resistance-heated KY furnace.
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Figure 11. Isotherms at different growth stages.
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PasmeweHne f
3aTpaBkKM CHHUIY
Seed located
From below

Eurnace wall

L Thermal shield

- Heater

L-Crucible

L-Insulator

- Electrode

~Susceptor

Support rod Thermal shield

Figure 20. Schematic diagram of a TGT furnace.

KO JaHWnoBoKKiA © 2014
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13) AR & &(The other way around)

13

13. [Ipunnun «Haobopot»

HapyxHan yacThb O6bEKTA

The outside of object

Dr.Yury © 2012 ur7@mail.ru KO JaHWnoBoKkKiA © 2014

BHYTpPEHHAA
HacCThb 06bEKTA

e inside
of the object

G=N3 PARTNERS

KOQREA
wWww.gen3.co.Kr|

www.triz-solver.com
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13) H3 2 &(The other way around)

13

13. ITpuunun «HaobopoT»




Inside — outside direction and op
pOSite approach

1936 spring-motor-driven 78 rpm acoustical (hon-electronic) gramophone
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Hard dis by computer
e Function: “to read of informati

on” and principle 13

Resources of space

KO, JaHWnoBoKKiA © 2014

“‘electrical’ RECORDING




* Cover of container is “plate’s springs”

(Belleville springs)

13) HRZ 8(The other way around)

13

13. ITpuAL#D «HaoGopoT

HapyxHaa yacTb 06bLeKkTa

The outside of object
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BHyTpeHHAR
4acTb 0ODbLEeKTa
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Inside — outside regarding function
“heating”
13) H3P 2 &(The other way around)

13 —

13, ITpHHIHR cHaoGopoTs yacTte obbekTa
e inside
of the object

The outside of object GEN3 PARTNERS

W‘-WJ.(]EI"!%.CG.HI’F
www.triz-solver.com

Stirling engine

HapyxHan yacTs o6bekra

Internal combust
ion engine L| ™
2|3

The Wankel cycle.
The shaft turns three
times for each
rotation of the rotar
around the lobe and
once for each orbital
revolutionaround the
eccentric shaft.

inside| | outside
http://fen.wikipedia.orgiwiki/Stirling engine http ://fen.wikipedia.orgiwikiflnternal combustion engine
http: ko wikipedia, orghwiki/%E CaA%.Ad %EDY% B4 % B EENAPERT BRI 5D PER A7 %04 ifiF:

INTAKE

uoniubi

/




s92URISgNS JO S92JN0SdY

Inversion In
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13. Ipuuuun «Haobopor»

HapyxHasa yacTs 06bekrTa

The outside of object

surface

BHYTpeHHARA
YyacTe O0OBLEeKTa

e inside
bf the object

G=N3 PARTNERS

KQREA
Dr.Yury © 2012 ur7@mail.ru KO AaHnnoBockui © zww.qeng.co.krf
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roblem with alignment

“Planarization” system (insertion)

Flexible

in5&rtinn 4) e E_éqsmmmnmrmﬂ

a5

Fotar, [Tpatusiin acruicT paRocTs

4) (A8 & 3 (Symmetry changes)

-

Four. TIpeuUAn acHMMET PR HOCTH

Wrapping from sheet of aluminum

Analogy from another industry

13

13. TIpuniun «HaobopoT»

surface: Convexity — deepening
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In front of object in the back of obje
ct regarding to “function hold substa
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IClothes is move for washing

13) AR Z &(The other way around)

\ G=N3 PﬁRTNERS
\ ﬂ3 www.gen3.co.kr/
(33) www.triz-solver.com

13. Ilpuupun «Eacbopors

Clothes is fixed foe washing

Ultrasonic
Washing
machines
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mobile — TIXe  Resources of function

Photo is move for drying

13) AR Z &(The other way around)

G=N3 P,&RTNERS
ﬂ@ WWW.qen3.co.kr/
(33) www.triz-solver.com

13, ITpuupun «xaobopors

Photo is fixed for drying

The photo moves

The photo is motionless




mobile — fixed

vinyl record is move for playing

13) AP Z &(The other way around)

G=N3 PARTNERS

KQREA
ﬂ3 www.gen3.co.kr/
(33) www.triz-solver.com
13. [IpuHIun «HaoBopoT

vinyl record is fixed for playing

vinyl record moves

Resources of function

New
Invention

http://www.capa. me/68489-void-vaekh ovli-zhizn-v-starye-plastinki.htm!l -~




mOblle — f|xed& 13) AR & (The other way around)
inside — outside 13

: http: Hackom szzapchastlfqeneratorv f 13. TIpHHLIN «HAOGOPOTH
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G=N3 PARTNERS
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www. triz-solver.com

. Shaking movement (reciprocating) for
Resources of function recharging (big reliability)

NeW Resources of space

invention
generator. magnet is
mobile and located inside )
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Paint dipping " _
mobile — fixed

object is move for coloring

13) H¥P 2 #(The other way around) _N3 PARTNERS

ﬂg} % WWW.qen3.co.kr/
@ www.triz-solver.com

13, TIpHATH «HaoBopoT

object fixed for coloring

Fesources of substances and gravity field




mobile

fixed

KQREA

_ en .CO.Kr/

13

13. IlpuH1un «HaobopoT»

2107 O ﬁﬂsﬁ‘buw(i Lany



Use resources of information abo
ut mechanical inertia

q

A
O
n
O
=
O
1
7
O
ey
o
c
=
O
=
o
>

A
<
°)
<
. ©®
=
=
®
E

Resources of field

HO. [aK




Change

GEN3 PARTNERS

KOREA
Www.dgend3.co.kr/

www.triz-solver.com

13) AR Z 8(The other way around)
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13. Tlpuuuun «Haobopots
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A(B) and B(A) regarding

to funct

on “add supbstance”

 There is opportunit
vy for two substanc

es and

two colors |

N new design of pe

ncil.

Substance A can h

ave dar
stance
light co

KO JaHWnoBoKKiA © 2014
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A(B) and B(A) regarding to functi
on » h e atl N ga_’ﬂen_wimpedia_orqfwikimwater.tube boiler

water tube boiler

Safety
valve 1% Saturated
Saturated A steam outlet
steam j Ny Superheated
Steam y steam
drum ¥ \
Boiling y e R Exhaust
water o R gasses

Superheater

pa]es0| JolesH

Water
tubes

Walter

Feedwater
drum

apIsino s

A water tube boiler is a type of boiler in which water circulates in tubes heated
externally by the fire. Fuel is burned inside the furnace, creating hot gas which
heats water in the steam-generating tubes. In smaller boilers, additional

generating tubes are separate in the furnace, while larger utility boilers rely an
the water—filled tubes that make up the walls of the furnace to generate steam.

KO JaHWnoBoKKiA © 2014 30




A(B) and B(A) regarding to functi
on » h e atl N g&&:ﬂen_wimpedia_orqfwikifﬁre-tube boiler

A fire-tube boiler

Chimney
Safety valve

Steam =— Dome
- "f'ﬂ-f
v -

pa1ed0| JalesH

=
o
=
o
=
13
a
@

o

A fire—tube boiler is a type of boiler in which hot gases from a fire pass
through one or more tubes running through a sealed container of water. The
heat of the gases is transferred through the walls of the tubes by thermal
conduction, heating the water and ultimately creating steam.

Feedwater

KO JaHWnoBoKKiA © 2014




Push and pull in transport (behind

_— 't h e 'I: ro n t ) 13) AT 2 &(The other way around)
aerosani _ ﬂ 3 %
", aerosani %

13. [puHuHn «HaoBopoT

The RF-8, a smaller WwWIl model _ = .
| | hitt: iy ek e . orasike S 68090136807 D0%BE 01 %61 %00 %B0%00%B0%00%ES

powered by an inexpensive
automotive engine 1903-1980 19117|12 E2t0)0| 2| x| 20} I

Alrboat Cyril Vladimirovich, Grand Duke of Russia

M The Army Corps
mm Of Engineers
g Uscs an airboat
e 1o collect
i herbicide-
S resistant hydrilla
from Lake
Seminole in

http: Hen W|I<|Ded|a orqfvﬁﬂﬁ’mé“rtf%ﬁﬁaw Sl
http://en.wikipedia.org/wiki/Airboat




Push and pull in transport (behind

Aero car — the front) 577 8 arvay
13 =

13. [puHuHn «HaoBopoTs
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Push and pull in transport

(behind

— the front)
Automobile layout

13) H31 2 E(The other way around)

ﬂ Front-engine transversely-mounted m Rear-engine

P-4

L J
Mt

”
L

Front-wheel drive

http://en.wikipedia.org/wiki/Autollgite nipganl © 2014




13) H9Z #(The other way around)

13, [puaoun «HaoBopoTs

G=N3 PARTNERS

KOREA
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KPYMNMHKAJIMBEPHbIA LULTYPMOBOW ABTOMAT
ALL-12

ALL-12 (AsToMD OMOBOR kGNEDO 137
12,755 mm CLI-130 pnndm

H © e G

PASPABOTYME HA BOOPY KEHMMK BECTIAYATALMA BOOPYMEHB
COCTOMT C 201 rona

«LIKWME COOs

201 Ha BoopyxeHum

opon Tyna c 201 raga i HACTORWE: BDeuE v BCh Pacoui

B XAPAKTEPUCTUKM | EEEEEERRRRTrrepee
| ozow 20w

MACCA ANWHA NPFAUENbHAR DANPHOCTH
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Push and pull in transport ( top —

o1 = bottom) _
22| S amze |13
h e I i c 0 pte r H overc raft 13. TIpHHIUN «Hao6opoT»

13) AR =2 &(The other way around)

,.. b .":- 5 R oy
NN 1. Propellers
3 -:.‘_‘:\ --,,'1l :TE?—' N " -.'. .. g
R 2. Air

A S R
da Vinci's "aerial screw" 1480 3. Fan_ ]
4. Flexible skirt

http://en.wikipedia.org/wiki/Helicepielknosc wio@éal ikipedia. org/wiki/Hovercraft3?




AFD analysis by Boris /I
otin
* [raditional approach for inv
ention: let’'s try improve it

 Opposite approach by AFD:
Let's try broken 1t ?
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| . 13, Ilpunuun «HaobopoT»

Waterproof filmin the‘

il box of cigarette

FO.ﬂ,aHMJ'IDE:;GKHH‘@ 21 38




Version 1 :
-———__—dr'_'_-_-_fﬁ_- o

_‘_.--'"

K .@;RTI“R,RU
Dicnomenon “AR + B = B+A”

nﬂzﬂvfafzﬁiﬂ;ﬂ 1 evolulion lechmics

Association of systems - one of main of
mechanisms of evolution of arificial systems, O
rne of surprising properties of this mechanism is

it non-additivity and ambiguity, ‘We shall result
examples ..
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O HEAMHEHKME CHCTEKW — 0fHH B3 MMARHHK
WEEAHMEMOE SEOMKUkM W CKy CCTEEHH B CHCTEM . OJOHWKM W3
¥ OMEWTENEHEE CHORCTE 3TOMD MEXaHWSKa AEMNRETCA

BEr0 HERAJWTHEHOCTH W HEOJHOSHAYHOCTh. MDHEEIEK
NOKWMEDH ...

Version 3

Version 2




* ttp:/ftopwar. ru/69-strelyayushhij-nozh. html

lancinating knife
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Gravity field

‘ Pneumatic

hydraulic

g) 28 &(Weight compensation)

8 |1t

& [puHusnm anTiseca

29) 23| W #wer

(Pneumatics and hydraukics)

‘ Hook’s law

21) 25 =18 N(Skippina)

2 |o&_

21, Mpasgin npeckokt

‘Mechanical impul

‘Ca

http.//en.wikipedia.org/wiki/Ballistic _knife
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Telephone and video camera A+B

TeIephone@ video camera @ Camerophone
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Video camera and telephone

Video camera @telephone @

Security robot — watchman

| KO, JaHWMNoBoKKA © 2




Corporation

KO JaHWnoBoKKiA © 2014
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Day — night cost of energy

Y =N We can improve pr

| o WE"”E@:; B oblem of consumpt

' q-aa NTYY : -

w2 & lon of energy If we
create 2 types of c

ost for electrical en
ergy
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Principle 13 In business

Recommendiat | on

in selling via “lnversion”

13) HRZ & (The other way around)

We can pay money BEFORE deal ﬂg %
&

We can pay money AFTER deal

O, laHUNOBGKME @ | 13. Tlpunmun «Haobopot»




MorHUKMN 13, 0spaTHbIM

Principle 13. Inverse A CEpaTUTE AeMcTeWI (bI) ANA pelweHra
. zagaqn (Hanprmep, BMECTO OxNaieHm A
A. Invert the action(s) used to solve the problem (e.g. instead of cooling an object, heatith s e kTa, HarpeTh ero),
o ‘A people-building philosophy will make the program success((_i}.f, .'a*"_'l_r:\J gl'lj HaDMTS g 4 Léaﬁﬂeau_l ﬁg OO MC I E e
people-using philosophy will make the program fail’ (K.Ishikawa). RRER Y ’

noaer, MCnonbay oWy GHNocodhid caenaeT
o Blame the process not the person. nporpamMma Heyaady (K lshikawa),
: : ) BUHOBAT MNPOUECC HEe YenoBek,
o Proactively encourage customers to complain, 0 yApexaapowee NOOWPATL KIMEHTOR, YTOSb

B. Make movable parts (or the external environment) fixed, and fixed parts rnmrableg Cm;a:eﬂﬂoaBTiT;);z 'B ANCHBIX YacTel

(MNKM BHEIWHEH

o Overcome reluctance of dissatisfied customers to complain. cpeabQ PUKCHPOBAHDI, M HENOABMICHbIX
YacTeM NoOABMIHLI,

o Pursue the full story from dissatisfied customers, get them to@alfyocononeTe HeXenaHWe HeldoBONbHbIX
talk. KNMEHTOR, YTOSL! WanosaThCH.
, @ MpoBOAMTE NONHYID MCTOPKIO OT
o Management By Walking Around (MBWA). IE)E,B,D;'DJ'I bHbIX KﬂyHEHTDB,DSaCTaBMTb UX No-
HaCcTOALEMY
rOBOPMTL.
o Product-based vs function-based organization structure. O ynpasneHue, MAaa soKpYr (MBWA),

. C. MNopepHKUTEe O8bekKT MKW CcHMCcTemMa "Beepx
Upward vs downward communication flow. AHO Pﬁ &

Make survey and analysis of lost customers. O NPOAYKTE Ha OCHOBE NPOTUE MYHKUKWA Ha
OCHOBE OPraHM3aUMOHHOM CTRYKTY DI,

Provocation technique at brainstorming sessions - turn the pioblee. o NPOTHUE HUCXOAALWErO NOTOKA,
upside down. KOMMYHMKELUMA,

A0 Inventive Principles in Quality Management g Cﬂ‘e,l_la—l_b DSBDD 4 Sl R Or SR ARl
By: Gennady Retseptar j,ﬂaHMﬂDBGKﬁHV@@WE' 46

gennadyr@ayvs. co.il
2003 Gennady Retseptar, AV Israel Ltd, 972-2-5720
128, &ll rights reserved.

C. Tum the object or system 'upside down'.




Mann, D.L., Domb, E., "40 Inventive (Business) Principles with Examples,"

The TRIZ Journal, September 1999, Principle 13. 'The Other Way Round'
http://www . triz-journal.com/archives/1999/09/a/index. him

A, Invert the action(s) used to solve the problem (e.g. instead of cooling an object, heat it).
Bring the mountain to Mohammed, instead of bringing Mohammed 1o the mountain.
Expansion instead of contraction during recession.

Benchmark against the worst instead of the best (16).

Blame the process not the person

'l uzed to think that anvone doing anvthing weird was weird. | suddenly realized that anvone doing anwvthing weird
wazn't weird at all, and it was the people saving they were weird that were weird' Faul McCarney.

B. Make mowvable parts (or the external environment) fixed, and fixed parts movable).
Home-shopping

Home banking

Park-and-ride schemes in busy cities

Don't make changes just because they are fashionable management fads

'If wou obey all the rules, yvou miss all the fun' Katherine Hepburn (17)

C, Turn the object (or process) 'upside down',

Cash-till assistant is the most important part of a retail organisation

Computer help lines were often originally set up with relatively no-technical staff at the front-end, directing calls 1o
progressively more technically able staff the more complicated the problem is. Latest logic suggests reversing this
trend - i.e. place the most qualified staff a= first point of contact (e.q. |IBk)

Froduct- rather than function- based organization structure
'‘Ready, Fire, Aim' — Tom Peters (18)

tercedes Benz vizion changed from the best or nothing’ 1o ‘the best for our customers’ - i.e, shift from internal to
externally focused vizion statement.

The Peter Pyramid (9)

Corporate ‘unlearning’ — acquiring the ability to forget about the past where appropriate

‘Curs iz the age that i= proud of machines that think and suspicious of men who try 10’ H Mumford-Jones (16]
Fussian government pays inventors for patent applications West makes the inventor pay to apply.

Zhairman of company spends time in the complaints department answering customer complaints

'Nothing fails like success' (19)

“We don't stop playing because we grow old, we grow old becauze we stop playing' (12)

“When vyou reach the top, that's when the chfabd@dnacackatt (@ird14




Use 13 Iin business

company — product [« customer

13) AR 2 &(The other way around)

fixed 19

13. TlpuAaLHD «Hao5opoT»

product = customer

mobile

Magazine

o JaHWUNOBGKKMA © 2014




Use 13 Iin business

company — advertisement customer

13) AR 2 &(The other way around)

fixed 13

13. TpuHnwn «Hao

advertisement customer
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Use 13 Iin business

company — assembling — purchase - customer

13) AR 2 &(The other way around)

Full product 1 i
&

13. TIpuHuHn «HAODOPOT»

company — purchase - customer -
ltself assembling




“Internal — outside process”
regarding to function “digestion A3}
of spiders”

The family Uloboridae has lost its poison glan
ds, and Kills its prey with silk instead. Like mo
st arachnids including scorpions,[9] spiders

have a narrow gut that can only cope with lig Q|2 M) Q= HO|
uid food and spiders have two sets of filters t External digestion
o keep solids out.[8] They use one of two dif
ferent systems of external digestion. Some pu
mp digestive enzymes from the midgut into th
e prey and then suck the liguified tissues of t
he prey into the gut, eventually leaving behin

d the empty husk of the prey. Others grind th

e prey to pulp using the chelicerae and the b

ases of the pedipalps, while flooding it with e
nzymes, in these species the chelicerae and t
he bases of the pedipalps form a preoral cavi

ty that holds the food they are processing. |8

http:r’f&o.wikipedia.org!wiki!%EA%B1 %B0%EB%AF%BS
http://en.wikipedia.org/wiki/Spider
http://en.wikipedia.org/wiki/Digestioniatvnosckuin © 2014

Internal digestion




http://en.wikipedia.org/wiki/Carnivorous plant

yurydanilovsky@yandex.ru © 2012

HacekomMoaaHble pacTeHun

http: v onlineser rufpac TeHa-Y & Hidlbl-45-dhoTo html

PhotoPrikol.net
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PASPEWEHUME NPOTUBOPEYMHA B HUBOTHOM MUPE
MNpuem Ne 13 «HAOBOPOT». BMeCcTO AeHCTBMA AMKTYEMOrO YCNOBKMAMK 3a0a4M
OCYEeCTEMTE OS0AaTHOE AeHMCTBHE,

Principle 13 in Nature. 5ymenhelys parasiticus can to eat from inside

CHMEHXeJI, HUIH 00e3bHHH YTOph
(Simenchelys parasiticus)

O6e3bAHHA Yrope (Symenhelys parasiticus), #HWH3A peIGE MM 0 ILER
B ANHHY 40 05 M. ECNK OHAE HE MOXET NPOrNoOTHTE KPYNHYID A0 GkIMY,
TO NOCTYNAET HACGOPOT - CAMA 23X0AMT B 3TY HEpTBY W MpLIZET eg
HMEHYTDW. OH NPOrpeIsaeT CTeHky MK Tena W BeledaeT BCe
BHYTDEHHOCTH.

KO AaHMNOBGKKMIA vy 2 4




http://www. altshuller.ru/triz/zris5.asp
Creative classification syst
em from history of TRI/Z

00 o W,

00\ Wz

b T 8
W, arper Buenesme «nyCToTen

CocTonnna NP XML, PEAKLBEY ’

OCHOBHBIZ 3NEMEHTE THHUK!

1 - a=olid object:

L - cnnouwwol ofvercr; 2 - "blank" out of direct contact with the object:

2 - "nycrora” ene npamoro KowTtaxTa ¢ obvexTom; P : L
3 - "nycrora” conpHKacaeTch ¢ obseKToN; 3 - "woid” in contact with the object:

4 - "nycroTa” 4acTHYHO BKAMHMBAETCA B 0bLeKT; 4 = "void" partially wedged in the object:

5 - "nycrora” eHyTpH obvexTa; A= "woid" within the facility:

6 - pazapobnenHan "nycrora”; 6 - shattered "void"

7 - ckeozwan "nycrora” ("nycrar” Tpybka e cnnowwou obrexTe); 7 - through "void" ("empty” tube in a solid obije
8 = KanuAnApHaR CTPYKTypa; cth .

9 - usonuroean crpykTypa (Tpybru obpazosans MonekynaMK); . & - capillary structure:

10 - "nycrora’ ewgenserca w: ofwexta B pexynetate duzaddexfa 9 — Zeolite structure (tubes are formed by mole

(HBNPUMEP, BOZHUKHOBEHME NYZLIPLKOB NPH KUNEHMM XuakocTH; apyroi  CUlEs):

npumep - pewewve 3agawm 10 & kuure "Anropuu wzoperenus’, ¢, 205 10 ~ "emptiness’ stands out from the object as
1 260); a rezult of physical effects (eg, the emergence

of bubbles in boiling liquid:

11 = "woid" i= releazed during chemical decomp
osition of matter (for example, the evolution of
4the reaction of the expansion). 54

K. AaHMNOBGKMA @f%qj

11 - "nycrota’ Eb4enAeTCR NPM XMMMHECKOM PAINOXEHMM BEWEeCTEa
(HanouMeD, BxldeNeHie rasa NDM DeaKUWK DAZNOKeHHA),




http://en.wikipedia.org/wiki/Zeolite

| |

. Zeolites are microporous, aluminosilicate min

erals commonly used as commercial adsorbe Z e O | Ite

nts. [1] The term zeolite was originally coined

in 1756 by Swedish mineralogist Axel Fredrik

Cronstedt, who observed that upon rapidly he

ating the material stilbite, it produced large a

mounts of steam from water that had been ad

sorbed by the material. Based on this, he call

ed the material zeolite, from the Greek few (z

éd), meaning "to boil" and ALlSoc (lithos), me

aning "stone". [2]

As of October 2011, 201 unigue zeolite frame
works have been identified, and owver 40 natur
al]la,f r:ir:r:urriﬂg zeolite frameworks are known, [
3 &

Zeolites are widely used in industry for water
purification, as catalysts, for the preparation o
f advanced materials and in nuclear reprocess
ing. They are Used to extract nitrogen from air
1o increase oxyden content for both industrial
and medical purposes. Their biggest use is in
the production of laundry detergents. They ar
e also used in medicine and in agriculture,

The microporous molecular
structure of a zeolite, ZSM-5

KD JaHunoeckuiA © 2014 hh
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Technology of relocation : use outside

Elevator as special intermediate

R

N
3 -y
1 d CES B

Previous solution
Is internal elevator

MOWHC 3aHOCHMTEL BELWLM B KBAPT
Mpy Npw Nepeesge M3HYTPH, y
epes3 NUgT, 8 MOXHO PeWKTE 3T
Y 380484y KU No APYIoMy — Tak Kak
3TO AenaroT B K. Kopee — CHAP
YH A yepes 6ankoHbl

- i

13) AR Z &(The other way around)

13, [Npuauun sHaoGopoTs

" : = g 2} == [Separatio n] 24) BOHE = 01 Z (Intermediary )
| ‘.. . : ‘-.:- ...--- .- 3 | | .-:.I:.

‘.\*-.____ = ] - ¥ ; j 2. TIpHHIHN BRIHECEH WA

24, TpuHupn NoCpeIHME




HanHunk Ha KocTpe u camoBap

0. Qantinosckiii, A.Kohaee © 2017 flepub eisum 6 Kpaesedueckiili Myseil

30HA BbICOKOH
ITEMITEPATYPE!
[1PH TOIIKE
APOBAMH

30HA BBICOKOM
[EMITEPATYPbI
ﬂh-s [PH TOIKE
L VIAEM

MICTOUHWK Tenna BHYTPW

- =
= =
(D " m
=] e
- b4
= 5
& X

MCTOUYHKWK Tenna cHapyxK

3 ManeHbkaa MpPOU3BOAWTENbHOCTb
9 bonblUoe cyMMapHoe aHepronotTpebneHuwe

(3] HRE 8 ({The other way around)

13

13 Ipstaugemn sHaoGopoT s

27 HE[LOCTATOUHbIN YPOBEHb UCTIONHEHWUS OYHKLMM Y NpoTOTUNa

4) L8 A ¥ A (Symmetry changes)

- |~ —
£ O-0

Four, TTpiorn acasneet pieocTil

7) =8 (Nested doll)

&3 |
f 11
[ 1M

T. UlpHeOmn «MaTpemKms:

12) & % (Equipotentiality)

TED

12, [pstHignn SERAROTSHIHATLEOCT H
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13. NpuHuun "HAOBOPOT"

— a. Bmecmo Oelicmeusi, OUuKmMyemMo20 ycrnoesusiMu 3adavu, NMpumep us IT
ocyujecmeumsb obpamHoe delicmeue Oucaccembnep
6. Coenamep Osuxyuwyrocsi Hacmb obbekma (eHewHel - TPAHCNATOP

cpeOlbl) HENoO8UXHOU, a HENOOB8UXHYIO - OsUXyuwelcs
8. [lepesepHymb 0bbekm "esepx Ho2aMmu", ebisepHymMb €20

Ayw HaoGopoTt

Capgosbiii Ayl Buteo, B KOTOPOM
MCMONb3YIOTCA NEPEBEPHYTHIE
AyLLEBbLIE CTPYW, MYCTUTb KOTOPbIE
MOXHO, HAcTynas HOroi Ha KnasuLLy.
":‘__ BbICOTY BOAbI MOXHO perynupoBarb
MyTEM perynMpoBaHus NoToka BoAb|
U3 BaLLero KpaHa. uUnsTp BHYTPU
KOHHEKTopa npeaoTspallaer
rnonagaHue 3arpsAsHSIOLLNX BELLECTB
Ha BaLLly KOXYy.




Tpek6on (aHrn. trackball, npouaHocuTca / traek bo 1 |/) — ykasaTenbHo
e YCTPOMCTBO BBOAA MHPOPMALMKM 06 OTHOCUTESIBHOM NEPEMELLEHU
M ANA KOMMNbOTEepa. AHaNOMrMUHO MblWK NO NPUHUMNY AEMCTBUA U NO
bYHKUMAM. Tpekb0on GyHKUMOHANbHO NPEeACTaBNAET CO60M nepeBep
HYTYHO MexaHuueckyro (wapurkoByro) Mblwb. LUJap HaxoaAMTCA CBEPXY U
N COOKY, M MONb30BATENb MOXET BpaWATb ero naagoHbr UM nanbl,
aMu, NP 3TOM HE NepemMewlan Kopnyc yctpomcTea. HeCcmMoTpa Ha BH
eWwHMe paslnmuma, TPEK60N M MblWb KOHCTPYKTUBHO MOXOXUKU — MPU A
BUXEHWKM WwWap NpUBOAMUT BO BpaWeEeHWe napy BaivkoB UK, B 6oNnee ¢

OBPEMEHHOM BapuaHTe, ero CKaHUpyrT ONTUUECKME AaTUMKKW nepe
MeuweHWa (Kak B ONTUUECKOM MbllWK).

https.//ru.wikipedia.org/wiki/Tpek6on




[1eTp KpacHouwekos

TpekboNn NoO3BONAET YNPAaBNATL KOMNbKOTEPOM, Bpawas wap,
YCTAHOBEHHbIM HA CTONE.
KOMMNbHOTEDHYHO MblWb C WAPWMKOM BHYTOM HAGA0 NepeMewaTb PYKOW No ¢cToNY.

EcnK Kak npoTOoTKMN NOCTaBWTb TAUCPUH MblWb, TO 2TO OYAET M NpUMep Ha 1

13) AR Z & (The other way around) || 12) S&<i(Equipotentiality) R ekl
. 1B '
1 2 [ &
| \ & J @ 12. TIpuHIHN SKBHNOTEHIHATLHOCTH 1 e R BT = . )
14) 28 urvature increase
13. TIpuHIUT «HA0BOPOT» SKOHOMMA SHEP TN WwapHWp ﬂ
14. Tpusauun cdeposaambHOCTH

ECTb DONWK




KYKYWKKMH E. B.
[Mpném 13. NpHrHUMN HAOBOPOT.

CNpUHUOBKA C TOUKM 3PEHMA Noaaum pacTBOPOB, NeKapcTB B MeaAUUMH
CKMX uenax. M MonokooTCOoC, YCIOBHO — Ta e CNPUHUOBKA, TONbKO C
APYrov Hacaakow M o6paTHLIM NPUHUMMAOM.

13) AR 2 &(The other way around) 15) & S4(Dynamic parts) (Pneurigzicgs::n?h?d%aukics)

13 5 Ta || f9

29. ITHeBMOTHIPOKOHCTPYKITHI

13. TlpuaIHn «HaoGopoT» 15. TlpuHIun JHHAMIYHOCTH




CyxaHoB Anekceil. Npmém 13. NNpuHUMN HA0BopOoT. [NpuMep

13) AR Z & (The other way around)

13

13. Tlpunnmn «HaobopoT»

ag) 228t Atsh(Strong oxidants)

BHYTPEHHUIK MHTEPbEDP AOMAa-aTTPpakumMoHa 3 ()2
OT/IMUAETCA TEM, UTO B 3TOM HEOPAMHAPHOM

KOTTEAXE BCE NPEAMETbl MEGENN 1 BbITA
PACNONOKMNMNCH BBEPX TOpMALWKAMMW.
B o6cTaHoOBKeE, rAe BCE NPEAMETH I‘IDI/IKDeI‘IJ‘IeHbI

K NOTONKY, NOCETUTENM aTTpakUMOHa CMOryT -
6eCcnNpPenATCTBEHHO NPOBECTU NNUHYHO CbOTOCGCCI/II-O — CDYHKLI,VIFI
YAMBNEHWA ANA NPUBJIEUEHMSA HOBbIX KNIMEHTOB B TOPrOBbIA UEHTP

38. CuneHbBle OKHCITUTEIH




CyxaHoB Anekcelt. [Npném 13.

TomaThl € no4nopkKamMu

<

BbICOKAaA YPOWANHOCTD. .

3KOHOMMA NaoWaan yuacTtka. He sce MOryT NO3BOAUTb Ce6& NOCTPOUTL XOPOLWYHD
TEMNNNUY HA YUaCTKE, d BOT HaBeCHble KOHCTRPYKUMKN KaK pas3 BNMCbIBarOTCA B
NPOCTPaHCTBO.

AeKopaTueHana dyHKUMA. Takne ceoeobpasHble NocaakM HEBEPOATHO KONOPUTHO
CMOTPATCA Ha Aaue, Ha NoOAXKWK, B OropoAae, U BUA Y HUX OQUEHb anneTUTHbLIN,

httl & daHed ShiedéHB b g/43991144070/Pomidoryi- «<vniz-golovoy» -sekretyi-tehnologii

13) HRZ & (The other way around) 8) 2 & = (Weight compensation) 2) _—’Tf‘_—%(Separation) 20) K28 HEo| XA

13. IIpunimn «HaobopoT» 8. IIpHHIHI aHTHBECA 2. IlpuHNIMI BEIHECEHUA 20. HenpepelBHOCTH MONE3HOTO AeHCTBHA

nepeBepHyIn y6pan|/| noAMnoOpKK YBENUUWUIM 1 ypoxanHoCTb

MicnonbzoBanu CUINY TAXeCTH 1 SCTETUKRY




[1Be NpOTUBONONOXHbLIE KaTeropun : « lNepen oObekTOM — 3a OOBEKTOMY
N « TAHYTb — TONKaTb»

Mpuem 13.

TAHYWMHN BUHT — TONKAOWMM BUHT

Mprmep: A.B. WHMPUHKKH,
2017

N RA-58004 \
| . | ] '_’—L‘

13) AR 2 & (The other way around) 15) & 4 (Dynamic parts)

13 15 T

13. IIpuHUHD «HaoOOpOT» 15. IlpuHUHAI AMHAMHYIHOCTH

65




[1Be NpoTMBOMOSOXHbIE KaTeropumn _« Mepen 0611->?)§T0M — 33 06 LEKTOMY
M « TAHYTb — TOMKaTb» [ PHNEM :

BYKCUPD TAHET 6apxy — 6YKCUPD TONKaeT bapiy

Mprmep: A.B. WHMPUHKKH,
2L

s

T it

13) AR 2 & (The other way around)

19 - rav

13. IIpuHUHD «HaoOOpOT» 15. IlpuHUHAI AMHAMHYIHOCTH

66




I_IDI/IMepi A.B. l_I_II/IDI/IHKI/IH,
[pnem 13. oy

MOXHO HAHOCUTL, MOXHO NOrpyxaThb

[1Be NpOTUBONOMOXKHBIE KaTEropun | « 0OBLEKT HenoaBWKeH — nogsmxeH POy
N « Pabo4nini opraH HENOABWXKEH — OOBEKT NOABMKEH»

i =
Blias

13) #3 2 & (The other way around) 7) =& (Nested doll)

13 I

7. IIpuHITUT «MaTPEIIKI

13. TlpuHImn «Hao060poT»

67




1. OTKpbITOE NPUIHAHUE NPOBNEM — BCE NPO6IEMDbI
OTKPbLITO BBIHOCATCA Ha obcyxaeHMe.(Tam, rae HeT
npo6nemM, coBeplweHCTBOBAHWME HEBO3MOXHO)

https://ru.wikipedia.org/wiki/KaitgseH He pyraTb 3a bpak a XxBanuTb 3a MHdopMaLuto
HPHHHHHBI Kaﬁﬂ3EH [ npasuTk | npaeuTL BUKK-TEKCT ]

PasnuyHble aBTOpbl BbIAENAKT pa3Hoe KONUYECTBO KNHYEBbIX NPUHUUNOB, Ha KOTOPbIX OCHOBLIBAETCA KanaseH. MNpu 3ToM 00blYHO B MX YUCNO BKNIOYAIOT CNeqyroLue
TPUHUMNLI

1. DOKYC Ha KNUEeHTax — ANA KOMNaHWK, MCNONb3YIOLWEN Kana3eH, BaxHee BCero. 4ToObl X NPOaYKUMA (YCAYrv) YAOBNETBOPANKU NOTPEOHOCTH KNMEHTOB.

2. HenpepbiBHble U3MEHEHWUA — NPUHUMN, XapaKkTepuU3yoLUMi caMy CyYTb Kala3eH, TO eCTb, HENPepbIBHbIE Manble W3MEHEHWUA BO BCeX chepax opraHusauum —
cHabxeHun, npon3eoacTee, cObiTe, NMYHOCTHLIX B3aMMOOTHOLLEHUIA U Tak Aanee.

3. OTkpbITOE NpU3HaHue npobneM — Bce NpobnemMbl OTKPLITO BbIHOCATCA Ha o0cy¥aeHue.(Tam, rae HeT npobnem, coBepLIeHCTBOBAHME HEBO3MOXKHO)

4. Nponaradga OTKPbITOCTU — Manas cTeneHb 000C00NeHHOCTH (OC00EHHO B CpaBHEHWU C 3anadHbIMU KOMNAHWAMMU) MEXIY OTAENamMu u paboynmMm MecTamu.

5. Co3nanue paboymx KOMaHa — Kaxapli paBoTHUK CTAHOBUTCH YNeHOM paboyel KoMaHbl U COOTBETCTBYIOLLEro KpyxKa Ka4yecTsa (HOBbIA ANA opraHu3auvu paboTHUK
BXOAWUT TaKKe B COCTaB Knyba «NepBoroaok»).

6. YnpaBneHWe NpoekTaMu Npyu NOMOLLM MEX(YHKUMOHANbHbIX KOMaH4 — HM OfHa KOMaHAa He OyaeT paboTaTth 3 MEKTMBHO, €CNKU OHA AEUCTBYET TONbKO B OAHOW
yHKUMOHanNbHOM rpynne. C 3TMM NPUHLMNOM TECHO CBA3aHa NpUCyLLas ANOHCKOMY MEeHeXMEHTY poTaUua.

7. ®opMUpOBaHKe «NOAAEPHUBAIOLYUX B3AUMOOTHOLUEHWI» — ANA OpraHWU3aUWK BaXHbl HE TOMbKO U He CTONBKO (PMHAHCOBbIE Pe3ynbTaThl, CKONbKO BOBMEYEHHOCTL
paboTHMKOB B €€ AeATENbHOCLTE U XOPOLUME B3aUMOOTHOLLUEHNA MexXay paboTHMKaMK, NOCKONBKY 3TO HEM30EKHO (NYCTh U HE B 4aHHOM OTYETHOM Nepuoae)
npusedeT OpraHu3aumio K BbICOKMM pesynsraram.

8. PassuTve NO ropu3oHTanu. (JIMYHbLIA ONLIT JOMKEH CTAHOBUTLCA AOCTORHUEM BCER KOMNAHWUK)

9. Pa3suTe camoancuUUnnHbl — YMEHUE KOHTPONMPOEaTh ce0A U YBaXaTb Kak caMmoro ceb|, Tak u Apyrnx paboTHUKOB U OpraHn3auuio B LUenom.

10. CamocoBeplieHcTBOBaHMe. (Mpuyyn ceba onpefenaTb BONPOCHI, 338 KOTOpPbIE OTBEYaellb Tbl IMYHO, B OTNMYKUE OT TEX, 3a KOTOpble OTBeYaloT Apyrve, U HauyuHam c
pelueHna coBCTBEHHbIX 3a31a4)

11. MHOPMUMPOBAHHME KAKAOr0 COTPYAHUKA — BECb NepcoHan AomxeH ObiTb NONHOCTLIO MH(POPMUPOBAH O CBOEN KOMMAHUM.

12. [lenernpoBaHue NOMHOMOYMIA KAXOOMY COTPYAHUKY — nepedaya onpenenéHHoro 00Gbéma NoNHOMOYHUN KaXK4OMY COTPYAHUKY. 3TO CTAHOBUTCA BO3MOXHBIM
Bnarogaps oGY4YEHMUIO MO MHOMMM CNEeLManbHOCTAM, BNaAEHUIO WMPOKUMU HaBblKaMu U YMEHUAMM U Np.

13. ¥NpaBnAaTb — 3HA4YMT Ha4yaTb C NNAaHUPOBAHWUA U CPABHWUTL NNaH C PE3yNbLTaToOM.

14. AHanus NpoUCXoAaLLEero Ha npeanpuUaATUM M AeUCTBUE Ha OCHOBE (pakToB. ([enaw BbiBoAbl, ONUPaAch HA A0CTOBEpPHbIE AaHHLIE)

15. YcTpaHeHWe OCHOBHOM NPUYMHBI U NpeaoTBpalleHne peunanBeoBs. (He nyTan npuynHy npoGnemMsl ¢ €€ NpoABNEHUAMMU).

16. BcTpavMBaHue KayecTea B NPOLEeCcCt Kak MOXHO paHblue. (KayecTBo JOMKHO BCTPauBaTbCA B Npouecc. NpoBepka He Co34aeT KayecTsa)

venex)




13. NMpuHuMn HaobopoT

A . PeweTHUKORA
[pomueononoxHeie

Kameaopuu CTOII NQB

« HaKas3aHue —

noouwjpeHue» ANA HAKOMNEHUA !
| |

cronws |
ns Hakonnenws |§
\ “EPUTITUAHTOR"

“BPHIIIIMAHTOB”

nepaog wakonnews & | oo

HMMI}M

NEPUOR HAKONNEAWA C: |

Kalig3sH- paboTa no BOBMEYEHUIO NepcoHana B
npouecc ynydweHus — «Cton BpunnuaHTos»:
He pyraem 3a 1o 4TO pabounii caenan 6pak, a
HaobopOoT NOOLUPHAEM €ro, YTO OH roBOpPUT 00
3TOM

13) #H 312 &(The other way around) || 11) 2 & (Beforehand compensation)

13. TlpuHun «HaoGopoT» 3apaHee IOATIONKEHHOH Moy IIKH

13 LS

11. ITpuHITAI




28) JIHIH el ¥

(Mechanical interaction subsititution) H . A_|'| eKca Hp' pOBa | '« w E
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13. Tlpunuumn «HaoGopor»

) & S4(Dynamic parts)

15 =

15. IlpuHUHD AHHAMHYHOCTH
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TECT HA NOCTYNNEHUE B NEPBbLIA 13) A3 2 &H(The other way around)
KJIACC B KUTAE

N
P
00

Kakon Homep y NapkKoBO4YHOMO MECTa, B ﬂ 8
KOTOPOM NpunapkosaH asToMobuns?

13. Tlpuanun «HaobopoT»

BaxHo: HawnTte oteer B TeyeHun 20 cekyHa

15) S & £M(Dynamic parts)

15 T

15. IlpuHIMO JMHAMAYHOCTH

* Hy>XHO CyMeTb NEePEBEPHYTb B YME KaAPTUHKY (
npmém 15) u B3rnaHyTb Ha Heé HAOBOPOT kak
pekomeHayeT npmném 13. lMNonyuutca = 87 BOT W
BCA KOHCTPYKLUMA TecTa. TU CNOCOOHOCTH
MbILLUTEHUA OYEeHb NEerko TPEHUPYHOTCA

wWwWw.triz-solver.com a TPEHVPOBaHHbIV

Mo3ar ymeeT yBMAETb BO3MOXHOCTW ANis BuaHeca




opraH crnyxa Komapa ucnonbsyeT KoHconb CHAPYXMW, y YenoBeka BMGpauMﬂ MONIOTOYKa Ha MemM6paHe BHYTPU (np.13)

g e Ki H
Monomoyek—— } Haxoeanvin Crpemeuxo
4 \

A - 00K BUA aHTEHH camu,m(omapa b

- opraHu3auus A>XOHCTOHOBA opraHa M - 5
£ S nowaae bapabtaHHon nepenoHku (70 Mm2) 3HaYUTEnbHO OonblLue
koMmapoB cemencTBa Culicidae: 1 - tan P P ( )

KIYTUK, 2 - BONIOCOK KIyTUKa, 3 - nnowiaan oBanbHoro okowka (3,2 MM?), Gnarogapsa aTomy
XOpAoTOHanNbHaa ceHcunna, 4 - MPONCXOAUT ycuneHue aasneHuns B 25 pas. Cucrtema pblyaros
aHTeHHalbHbIW HEPB, 56- HgPB CITYXOBbIX KOCTOYEK YMEHbLIAET aMNNUTyay B 2 pasa M,
AXXOHCTOHOBA opraHa, 6 - basarnbHas

nnacTuHka (otpoctok Il unenmka COOTBETCTBEHHO, B 2 pasa NPOUCXOAUT YCUNEHUE 3BYKOBbIX BOJH.
aHTeHHbI); |, Il - NepBbIN U BTOPOIi To ecmb cpedHee yxo ycuiueaem 38yK npumMepHo e 60-70 pas.

YNeHNKN aHTEeHHbI 13) AR 2 & (The other way around)
COBpEMEHHOE noOHWUMaHWe TpeHAa AWMHaMW3alul QONXKHO YyHUTbIBaTb U MEXaHWU3M 13 ﬂ@

Operation with resources: space & substances & fields

@

“Scenario” from dynamicity Increase 590 -. 13. Tpusuun «aoGopot»
Qy 7 omf - Mpuém 13 «caenaun
5 ‘) ; HaobopPOT» UMeEeT TaKon e
- B F BbICOKUI CTaTycC

14 -
b w = . 3HAUYMMOCTH Kak 1.
mmoble wystem jump  Jonl potation  Mary pnls ave E:l""?‘t‘ith ela: hc . ﬂ' obneHue n 5.6

beAUHEeHUe. fIptuMeHUM Ko
NMACTRO EVE
. pecypcHot duazpaMmMbl @

http://nozdrachev-1.odn.org.ua/B10587 Part146-2¥8. htm © 2017 www.triz-solver.com | 260/F0YUU.
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https://ru.wikipedia.org/wiki/3D-ckaHep

13) AR Z &(The other way around) 14) 2& ZJH(Curvature increase)

3D-ckanep ﬂ@ % ﬂ
Matepuan uz Buxunegum — ceobogHol 3HLMKNONEaNM @ ;

13. TIpuHIMO «HaobopoT» 14. Ipuunmn cdeponfalbHOCTH

18 mepMuHa « CKaHep» CM. makxe Opyzaue 34Ha4eHus. :
e P oy 15) E= =4 (Dynamic parts)

3D-ckaHep — NepUEPUItHOE YCTPOICTBO, aHANN3UPYIOLLEE MU3UYECKUI OGBEKT U HA OCHOBE NONYYEHHBIX AAHHBLIX CO3AAMLEE ero 3D-Moner|

B —
3D-ckaHepbl AenATCA Ha ABa TMNa Ne MeToAYy CKaHUPOBaHWA: ﬂ v @

« KOHTaKTHbIA, TAKOM METOA OCHOBBLIBAETCA Ha HENOCPEACTBEHHOM KOHTaKTE CKaHepa C uccnegyembim OOBEeKTOM.
15. TIpHHIHI AHHAMHYHOCTH

o BECKOHTAKTHBIN

s AKTUBHbIE CKaHEpPbI

e AKTHBHbIE CKaHEpbl U3NYYalT Ha 0ObEKT HEKOTOPbIE HAaNpaBNEHHbIE BOMHbI (Yalle BCEro CBET, Ny nasepa) U 00HapYXUBAIT €ro OTpaXeHue ANA aHanu3a. Bo3MOXHE

TUNbI MCNONB3YEMOro U3NYYEHUA BKNIOYAIOT CBET, YNLTPa3ByK UNKU PEHTIEHOBCKUE NYYM.
¢ [lacCHUBHbIE CKAHEPDI

e [laccUBHbIE CKAHEPbl HE M3NY4aKT HUYEro Ha OObEKT, 8 BMECTO 3TOr0 NnonarawTcA Ha 00HapyKeHUE OTPAKEHHONO OKPYKaLWEro M3Ny4YeHUa. BONbWKWHCTBO CKAHEPOB

TaKoro Tuna o0HapyKUBaeT BUAWMbIN CBET — NErKOAOCTYNHOE OKPYyXKaloLee U3nyyeHue.
Mony4YeHHble METOAO0M CKaHWpoBaHua 3D-mogenu 8 AansHenwwem mMoryT ObiTh o6paboTaHsl cpegcTsaMu CAMP U, B AanbHEWLWEM, MOTYT UCNONb30BATLCA ANA paspatoTku
TEXHONOrMK U3roToeneHus (CAM) U MHXEHepHbIX pac4eTos (CAE). inA BwiBoga 3D-Moaenei MOryT MCNONb30BaTLCA TakMe CPeacTea, kak 3D-MoHUTOP, 3D-NpUHTEP MK
pe3epHblit CTAHOK € Nnoaaepxkon G-koaa.

https://make-3d.ru/articles/chto-takoe-3d-skaner-i-kak-on-rabotaet/
http://can-touch.ru/blog/history-and-types-of-3d-scanning/

« B cpearHe 80—x roaoB CKaHuUpyrowmMe ycTponcTea
ycoBepweHcTBOBANU. MX HAUANK AONONHATL nazepamMu,
UCTOUHMKAMKM BeN0oro ceeTa U 3aTeMHeHna. bnaroaaps y
STOMY YAANOCh YAYUWUTL «3axBaT» UCCNEAYEMbBIX OBBEKTOB ks
B 3aTOT nepruoa noABAAKOTCA KOHTAKTHble AaTUMKU. C UX
NOMOLULIO ounudppoBbIBANach NOBEPXHOCTL TBEPAbIX
NnpeaAMeToB, KOTOpPbIE HE OTAUUANUCL CNOXHOU GOPMOMN.
UTOBbl yCOBEPWEHCTBOBATL 060DPYAOBAHME, [Nony4aeTcs, 4To

paspaboTunMkamM NpUWwnNoch NO3anMCTBOBATL PAA KoHTaKTHBIE TEXHONOrMNW

ONTHUUECKUX TEXHONOrMM U3 BOEHHOW NPOMBIWNEHHOCTMH. BosHuknu PAHBLLE




MPAEM Ne13 — MpuHuun HaobopoT

[lpoTOoTUN

M.ABpamoB

KOHTpOnbHO-u3MepuTenbHble
MaLUUHbI/pOBOThI

CONTURA G2

. L

[Buraetcs UHCTPYMEHT &

OB6BbeKT HENOABWKHO 3akpenne
W3MEpPUTENBHOM CTONE,
BOKPYT KOTOPOro, No 3afaHHOMY
anropuTMy/nporpaMme ABWKETCH U3MEpUTENEHAA
ronoeka ¢ Wwynow. MNMpu conpyKOCHOBEHWW ¢
AeTanblo, U3MepUTENbHANA rONoBKa,
OCTaHaBNWBaeT MalUWHY U cooblaeT KoopaUHATSI.
3aTem Wyn OTBOAUTCA OT AETaNN U
nepeMeLllaeTca K cnegylowei Touke hukcupya Bee
HeobXoAWMble AaHHble.

13) A3 & &(The other way around)

13. TIpuHIHI «HA0GOPOT

D

H306peTeHue

TexHonorua 3D-ckaHupoBaHuUs

Mpy NOMOLM NOACBETKA U BCTPOEHHBIX KaMep annapaT
U3MepsAeT paccTosHWe 40 06beKTa ¢ pasHbIX pakypcos,
KOTOpbIA BpallaeTcs Ha cneyuansupoBaHHOM YCTpoHcTBE
no cBOEW OCKM, Ha NOBOPOTHOM CTONE.

I MHCTPYMEHT | | o6pabaTbiBaeT | | n3aenve ‘

15) & £4(Dynamic parts)

15 T

15. IlpuHnun AHHaMHYHOCTH

/\ -
FWWJEA EER

forward  rotary ] R —

R

cybbek » [leiCcTBUE—* 06BEKT,
HOCHTENL PyHKUHA O6beKT
GyHKUMH 1| Kak Dy HK U
H3meHeHHe
napameTpa

14) 28 ZIHCurvature increase)

14. ITpuHuun cdeponjanbHOCTH

b T e . T PP
_ER3E A
[ Pendaulam




MPUMEP HE OYEHbL KOPPEKTHOMO MOHUMAHUA NMPMEMA 13 HCTOHHMEK

WCNOBEQR TPAEN-IUYTEPA 1))
N2 9. MobeguTe 33 4 MUHY TR

4 MUHYTEI QNUNCA HAW Tene DOHHEIR pa3roBop.
- Cepren, agpaecteynte. A ua Typumn. Yunnace 8 MocKee 1 Kynuna gawy h’.HHrlj} co cTpataremamu, Mos
nogpyra GannoTHpyeTCA Ha NOCT M3pa, Bel MOrnK Gkl &N YTO-TO NOCOBETOBATE

ManeHe K TYpeukui ropogok, HeCKONEKO KIHOWGATOR MY¥UYMH, NOOPYIa — EQUHCTEEHHARA MEHWWHA,
FABHOTD nuoepa Het. My3HUKN Ve BCe Nepenpanice, rpAse OpYT HA QpYra NeKT. Hapogy 3To BCE e
Hanoeno,
- YT0 KaHOWaaT ycnena caenate?
— Huyero, A eelfopel Yepes Hepenw.
= (M) A noyemy HUYEro He Oenann?
- [loppyra 3aperucTpUpoBanace, HO COPEANACce B CROYH YD KOMaHOWPOBKY ...
M yMaky. OHW HUYEro He yenenu COenate — 370 NNoXo, BpeMEHN OCTanoce MaNo W &8 OaXe He YCNeKT
¥Y3HATE, HO W XOPOWO. .. NOTOMY 4TO OWKGOK HUKSKMX HE Hagenanu. 11 MOXHO H3YMHATE C YWCTOrD NUCTa
nobyw CTpaTernn,
MGSAM K3aMNAHWMA HAQ08N3, 3HAYUT, BCTh NPOTECTHEIA 3NEKTOPAT — Mil MOMEM Ha HErD paccynTelBaTk.
ATOR HYHO aKKYMYNWPOBaTE BECk NPOTECTHEIN 3NEKTOPAT Ha HalWeM KaHguaaTte. [nA 37oro Heobxogumo
MAKCHManeHO OTCTROUTECA OT KOHKYPEHTOB. ByOeM NOIMUMOHNPOBATECA KIK NO3UTHEHAA cobfupaKiwan
cuna.
Kak Tenepe Bee 370 00BLACHWTE No Tenedody, 4yTobk! He 3anyTaTe? HAOo 03Tk @A NPOCTRAWMA COBRT, BCATOD
HECKOMsKD CNOB. BCIQ CTPATEMMID 2AKNIKYNTE B OOHY MOSK, 4TOOK! OHU W HADYWWUTE HWYETrD He CMOTTIK K
BEINOAHWAK Nerko 1 GelcTpo. ™™™

. @ CeAYac NpUexana, Hago 4To-To genarte. TYT A W Nogymana o eac.
— Xopowo, ﬂenaﬁ're BCE Hauﬁapm __Kaadpsrmioid - #e wabpammni ? &
-~ Y10 HaobopoT? S
— Bce HaoGopoT. Y HUX NNCTOBKM, H.EE.,U,FIETHHE ;c_ﬂnyrnmé 1~" HWX Ha ﬁengl,;,mic:rax ¥ Bac Ha w
JENEHLIX, MeNTLIX, OHW PYraTCA = BEl XBANWTE, UHK AepyTCA= Bhl OpYHMTE. . ——

~ MoHATHO, nonpoyem, ‘Bensil - ne Gensk
Yepes Hegenw 3soH0K. «Cepren, cnacnbo — mel nofegunu! Yonenw coenate TONBKD paannuaemue
BO3OYWHBIE WAPWKKW W HANEY3TaTe H3 HWX 083 YETEEPOCTHUWEA, KOTOPRI2 COYMHWNA MOR NOAPYra, = 3TO
gobpoe NoKenadue ropoxadam. NMocnegeve OBa OHA Mbl pa3gasani 3Tw wapken. B ropoge Geino
KpacHeo...».

Yem CNOoMHes CUTY3LUMA 1 YyeM NapagokcansHes Mel CTaguM cede 3a0avy, TeémM Kpacwees peayneTar
ABTOpCKOS peleHne W3 KHurM Ceprea ®aena « TP3 v Guadec. MeTog napagokcoBs

.rﬂ——_ -




NMPUEM Ne13 - MNMpuHymn HaobopoT
www.triz-solver.com

N3rotoBneHue MeToaoMm vAaneHua BellecTtBa
3 CMNOCOBA TPEXMEPHOW NEYATH

[IpoTOTUN

C nopgauyun M.AbpamoBa

N3o6peTeHuUe

N3rotoBneHue ,El,oﬁa BlieHUeM BellecTtBa

Moa TepMMHOM «3D-neyatb» NOHUMAIOTCA pa3Hble TeXHONOMMKU, 06beANHEHHbIE OOLMM NPUHLUNOM:
co3aaHue HOBOro o6beKTa NPOMCXOAUT 3a CHET NOCNIOMHOI0 HaHeceHus maTtepuana. MeToabl pasnuyaloTca

CTOMMOCTbBIO, CKOPOCTbIO, TO4HOCTBLIO M BbIGOPOM MaTepuasnos.

g YCTPOMCTBO i
e ANA nojayu
nevarawouwas nopowka
ronosKa

noaaepmKa —,

¢

nopnowka | |

MopaenupoBaHWe METOAOM HanNaBNeHWs
MnacTk noaaeTcs B NpUHTEP B BUAE NpyT-
Ka, NNaBHTCA U CNOM 3a CNOEM HaHOCHTCA Ha
NOANOMKY, FAe CHOBa 3acTbiBaer. [pouecc
HaCTONBKO NPOCT, YTO €ro MOXHO aaanTUpo-
BaTb A1 OQUCHBIX YCTPOUCTB NevaTu.

CeneKTuBHOE Na3epHoe cneKaHue
azep npoxoauT HaA NOPOLKOM M3
nnacTMKa v metanna, Bbi6opo4HO
npuvnansan KPynuUbl K HUKHEMY CNoio.
Takan TexHonorus no3sonset paboratb
C CaMblMM Pa3HLIMK MaTepUanamm.

XHAKan
¢dotono-
nMMepHas
cmona

+

nasep
;f

Crepeonutorpadpusn

Hupaxan poTononumepHan cmona 3aTeepje-
BaEeT Nnoj BO3/1ENCTBMEM Na3epa unu ny4xa
yneTpaduoneta. 3a CHET 3TOro AOCTUraloTeH
6bLICTPOTa NeYaTu U XopoLLee paspeleHue,
HO NPOYHOCTbL U3ENUIM HEBENUKA.

Operation with resources: space & substances & fields

MICRO LEV

M3TTbIO TYMB/IM M ANNEKCAHAP CTErMAMEP, NGM STAFF
MCTOYHHWK: XO4 NUNCOH, KOPHENBCKWUW YHUBEPCUTET

13) A& &(The other way around) 15) E= £ (Dynamic parts)

4I 15{

“Scenario” from dynamicity Increase

lemoble sstem  jump  Janl rotation  Mary pnl: Wave Corr?lelcl; elashe Lﬂ-ﬂi g V525 Fed
|_:
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13. Ipuanun «Haobopots 15. IpuHimn AHHAMEMHOCTH
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MPEM Ne13 — MpuHuun HaobopoT
MNpoTtoTun (ecnu ecTb)

PasmeweHune UTP

M.AbpamoB

n3o6peTeHue

UTP Ha «BblcoTa239»

-

B yexe «BbicoTaZ39» caenaHo Bce HaobopoT - BECh UHXKEHEPHO-TEXHUYECKUA

COCTaE BO MapBe C pYKOBOACTBOM LieXa,
pacnonaraeTcs B 0AHOM BonblIOM NOMELEHWE, KOTOPOE HaXoAUTEA No

Kak npaBuno, Ha NpousBOACTBEHHBIX NNoLaAKax UHKEHEPHO-  cepeauHe Liexa v MMeeT BoMbLUME CTEKNSHHbIE CTEHBI/OKHA, NOSBONAIOLLME U3

TEXHWYECKWA COCTAB BO MMaBe C PYKOBOACTBOM Liexa «BHE» n «3A», cnegnTe 3a NpPOW3BOACTBEHHbLIM NPOLECCOM.
pacnonaraeTcs B OTAENEHO CTOAWEM 34aHUN

WU pagom ¢ HAM.

13) AR 2 & (The other way around)

13 | &

13. TIpunmun «HaobopoTs»

12) S& <2 (Equipotentiality) 14) 28 ZIHCurvature increase)
|| |14 ©
12. TIpuHLEN 5KBUIOTEHIIHATLHOCTH 14. TIpunuun cheporganbHOCTH




13) AR 2 & (The other way around) 15) EX= =4 (Dynamic parts)

3 | & |6 e

Recommendation for solving PC
13 npumeHum ana BCEX

A 4

Viaresources pBunoB pecypcop Viaresources
BN NG of the energy

15. Ilpuanun AUHAMIHYHOCTH

13. Ilpunuun «HaoGopoT»
A

of the substances

Via resources ¥
14) 28 ZJHCurvature increase)

of the time
12) S8 2 (Equipotentiality)

2 [ |4

14. Ipuauun cheponalbHOCTH

12, IlpuHUIHD 5KBHIIOTEHIHATEHOCTH

Via resources of information
IBpUCTUKa NpuémMa 13 u Hanbonee YyacTble «KCNYTHUKU — NPUEMbI»

EOMbLOK CIDI'I 1 8 CI>I'I 2

MAJNEHbKWH
OTHOCHUTEIbHO rnapameipa OTHOCHUTETBHO KOMMIOHEHT
DVHKLIHOHATTBHOH MOAEIH

rOPAYNN
TEMIEPATYPA = .,
XOJ104HbIM ‘/’:
ANMHA (M) = ﬂﬂHHHblVl

KOPOTKHHW I
[TPOMTYCKHAA — OTKPBITO MONOTOK » rBO3Ab
CriOCO6HOCTH  3AKPbITO zaomBaeT

KOMNOHEHT AONNXEH CylWecTBOBATbL

/1 Tak ganee 1o napameTpam KOMNOHEHT He A0NXEH CYLIECTB.

n3cctemMm CH n CIre ...




NpoTOTHN (eCNH €CTb) A.NlaHoselikui HUso6peTeHne :
TIEVIEM! N'I!’1 a3/IMBKA CTAM B U3NOMHMLBI Yepe3 Bepx Pa3nuexa CTaM B U3N0MKHMULIbI YEPE3 HW3 h%—‘
s =r_ %
O ] ™
HanusaTb Fj =S
coRpy Bl Hanvsatb —J——F
CHU3Y 4

KommeHTapuu (onucarue)
PasnWBHa CTAAW W3 CTANEPAsNMBOUYHOMD HOBWa (1) yepes
Bepx He yvaohHa Tem, uTo KoBW HeobXoarmMo NepemeLaTth

Hommentapui [onwcanie
PagnueKa CTaNH M3 CTRNEPAINHBOYHOTe koswa (1)

4@ped HW3 YEo0Ha TeM, 4TO YEPeS USHTP ANTEHY 10

py6y (4) nget pasHOMERHON J3N0NHEHKE WINOMHWL

(2] o ApHHUMAY COOGLLE IKWMXCR COCY G06,

CrcyToTeyeT pHoK Ne0eIanaaHesma HIN0MHA L, B 3
OCTRIBUIME CAWTKW B NOCASACTENH HMEIOT

OfiHaKOBLIN BEC, HET HEOOXOAWMOCTH B
AEepemetleHn KOS i,

Hag M3NoHHKMUEMK (2] 40A WX 3ananHeHuA. He BugeH

V. OO S S | Operation with rescurces: space & substances & fields MICRO LEVEJ('_‘\.'J

MUARWA METRR Yepes Kpai. “Scenario™ from dmammt}r Increaﬂ- 29 2 PRINCIFLES 35: 6
BT ad) 7 = = 4 15 11
1 HPE v GlhET Willy arou s & B4 (Dynami X
; 15 = & (Dynamic parts) 30 5_15 & A
B &5 | i s e et
(L | o 2 .
e I | TVACRO T Y
13 Tipammem «rsodopors 15 [TpHuImien AHHAMTHSCTH \.__L U “‘\5 \“- 7 | |_ “\‘} H\ - P LI Y/
& 2017 www.lriz-solver.com




MPHUEM Nel3

NpoToTun (ecnu ecTb)

©)

e Ao PR

KommeHTapuu (onucaHue)
MpK NEUrOTOBAEHMK MUK 33ACTYH0 NPMXCAMTCA KOHTROAVDOBATE BREMA TEpMUYECHON
obpaboTkn NPOAYKTOR. 3TOT NPOUSCC MOMHO KOHTRONMDOBATE NPM NOMOLN OBBIYHEIX KOMHATHEIX

Hazo6peTeHUe

KyxOHHBIM TaKMmep

WAW HAPYYHBX YBCOB, AHAKO YAOHHEE BCero MCNONE30BATE KYXOHHEIA TARMED HOTOREIA

OTCYMTEIBAET Bpema Haobopor.

13 AP E E(The other way around)

B | &

13, TTpanegmn aHaobopoTs

15) 5= =|4(Dynamic parts)

15 s

13, Tlparsasen Juenasarueoct i

14) 28 EIHCurvature increase)

14

1=, Tlpunegn edeponiamnocti

Taxoh npumep yxe

Buin g Bf. wodTO

13 0y ML A W0 AR WA,
AyTakmepa 3o ofycnonneno
HH¥EHEPHBIMA COOBDARCEH AN




MPUEM Nel13 u 22 — MNpuHumn «obpaTuTb Bpen, B NOAb3y» Abpamos M.A.
HN3o6peTeHune

MNpotoTun (ecnu ecThb)

Xonopa B MeaNLUHCKUX Lienax
NevyeHuWe Tennom

2

3aKa/MBaHne ypyoTEPANKS

Neyenue xonoaoM

[penka
Ha cnuHe

Nevenne azotom

ToyeuHoe BO3JeMUCTBUE X004

@ JeNU BHaJane XAk BosayX, saTem "CHexHy"
rn'ékucnow, B NOCNEACTBUN - KUAKWIA a3oT.
CunbHbIA Xonog cnocobeH paspywaTtb TKaHW, ero NPUMEHSoT
ANA neJveHna KoxHbIX 3aboneBaHuid, BonesHed cnuancTol obonodky.

C nosBNeHVemMm KpUOreHHOW annapaTypbl X0No4 cTanu NpYMeHATb B
/. HeAPOXUPYPrAKW, TMHEKONOTMU, XMPYPriv 1 T.4.

CyLWHOCTb MeToAa - B BO34elCTBME Ha TKaHb HU3KOW TeMnepaTypbl, BCNeACTBYE

Yero NPOVUCXOANT KPUOHEKPOS TKaHW ¢ NOCNeayowum 6eCKpOBHBIM OTTOPKEHNEM

m| O | »| <Z

£e B TeYeHWE ABYX-TpeX Hejemn-
17) ¥ #HE(Dimensionality change)
9) 04l B+ =€ (Preliminary anti-action] | 35) £4 Xl # 8H{Parameter changes) 15) & S4(Dynamic parts)
" WRIRELE: f1 &+
T°—TH 35 @
9. [TpenpaputensHoe aHTHACHCTBHE 35. Hamenenue dis.-XHM. COCTORRMA 15. HpHstigisn AMHAMIMHOCTIE 17. Mepekon B ApyToe u3mepenie

‘ Operation with resources: space & substances & fields NICRO LEVE

3

d “Scenario” from dynamicity Increase PRINCIPLES 36 /5
4 15
13) AR 2 &(The other way around) I { f 30 g 535 C —~ 2.412
ﬂ@ % lemoble systemn jump  Janl rotation  Mary pnlz Wave Con?le!el.: elabe Liqud, gas l 525 Fiei:l
@ movem

e MACRO LEVEL. S

© 2017 www.triz-solver.com




. NaobpeTeHue
MPUEM Nel3 un 28 — OTKas oT MexaHU4YeCKOU cucTembl A.CyxaHoB

YcTpoiicTBO AAA nepepaboTKn maKyaaTypbl B
http://www.uznayvse.ru/nauka-i-tehnologii/napechatannyiy-na-printere-tekst-nauchilis-udalyat-lazerom-3 5693.html "'l“CTVIO GVMary

http:/fwww.orgprint.com/wiki/lazernaja-pechat/tehnologija-udalenija-tonera-s bumagi rastvoritelem

NpPoTOTHUMNEI

e[lepepaboTKa maKynaTypbl
e /lazepHbli NPUHTEP
( nobaBnATL BelWecTBo)

12 Aepeuea

;»;r e e e e e
~ O

lMeyamb MOXHO yOansmb nasepom

KomnaHwma EpSOﬂ, M3BECTHAaA CBOWNMMK

u M NE NS S NPUHTEPaMK, NpeAcTaBUAa NPOAYKT

?f ?ﬁ \?" \?‘ ?" \?‘ Kucnopoa ana PaperLab — nepcoHanbHyto dabpuky
0““a Ma"yﬂary o Tonep Ha nucme bymaau no nepepaboTke oprUcHON Bymarn.
\ : 0 YcTpolcTBO MOXeT nepepabatbiBaTh
' < YaanaTb BellecTBo BymMaxkHble OTXOAb! B YMCTYHO Bymary
\ TpaHcdopmupoBaTb PopmaTos A4 u A3.
ST LEBDIMIETE, MCTApATE CEELCRr T | PR R N
z -~ sititution!
o -l Obecuseunsartb) % o
0 @ B [ ]|B8 T
200 Ky6omeTpos soas! 1250 kBry Cnektp : 13, 28, 15,2, 24

BNEKTPOIHEPIUK




Principe scheme

) +7 (812) 389-69-71
5 47 (499) 350-02-37

info@industriaten.ru 370 Rub=6818.42 kw
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Principe scheme

000 "3aeop YoanCneulpvnn®

a,

usgr.n /Py lid=723637 7689824357822

O6orpeBaTenb BHYTPU TEMMON 30HbI WKata

www.triz-solver.com I'IpO&KTMpVEM HarpEBaTEHb AnA TenexKn 10CTaBKU €Abl B rocriutane

Variant 1 Principe scheme
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Tpu BaXHbIX AUXoTOoMUM Nepexona B Hagcucremy y npuéma 13

1. NHanBuayanbHoe
@<—> KonnekTueHoe

2. CraumoHapHoe «
MoaBuxHOE

3. YHuBepcanbHoe
@ «— CneunanbHoe

CerogHsa

Buepa 3aBTpa
Hancucreny @
cé

Moa
cucrtema

lawaLonotied woadAsad o q;jfng;ca@

— i Filtering
system

O6orpeBaTtenb CHapPYXU F

CNeKTp KOHCTPYKTOPCKUX peleHun :13,54,17,2, 15

OborpeaTternb ANA ropayen 30Hbl MOXET ObITb KONMEeKTUBHbIM C
LUeHTparbHbIM KaHarnoM, Kyga MOXHO MOMECTUTb HarpesaTenb, a
MOXeT BbiTb MHAUBUAYANBHbBIM ANg KaXAOro aTaxa U BONpoc
BbIBOpa Mbl PELUM NOCHE CUMYNALUN — HYKHO, YTOBBI pexnm

NOAAEPKKN HYKHON TemnepaTypbl BO3HWUKAN 3a 2 -3 MUHYTHI.




Tpu BaXHbIX AMXOTOMMU Nepexoaa B Hapacuctemy y npuéma 13
1. ugmeBmnayaneHoe
<> KonnektnBHoe

2. CrauuoHapHoe «»
[ToaBuxHOE

3. YHuBepcanbHoe
@ « CneuumanbHoe

CeroaHs |  saeTtpa

Hancucra?’ @
cé

Mopg
cucTema

BYepa

THYE®

MH,D,MBM,D,yaJ'I bHOE < KOJNJIEKTUBHOE

YHMBepcan bHO€ «— CcneuunarnibHoe

Sportear

traditional

p—

(LTEAE BUBoP ~ VU WeTEATP
B VW 1WIE Y pCkl«

WA Sadite AnTC st A
(») MWMFMLB ~ ARTUEYe OnAECoC— ~
4 Al
@ KOOMA SSA — NACCAN .0NAPsKoA O ECEC. B
(5) LAMRSR — GAccou Y Gy MustE.
= e TYW
W Aaw -~ -
@ Eae VAECH XPAURRGA m raTop
3) BOCUNEN ~ TARADM LA WWARQE
(® A, Berccuned, = MewTjauetol
G 20sCune A ALT. Wt oA o WA u Yuove
AT OB, 3 e <
) peaemTep — hpan @vacce ((HR i
- Jetuwnt - eqLeATeR
WHUTH — @Oy M & caTw h&é{%xb\h&
@ VoL WTER - CETh komwp‘?q-(). %MCWZM““'C_
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% oA e WIPE '
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MPUEM Ne35 — UsmeHeHne PpU3NKo-XMMUYECKUX MapamMeTpoB 0ObeKTa H. KpaCHOLLl,éKOB
N306peTeHue
MpoToTUn
® 1 nepemelaTb BelLECTBO
ra3o|-|p030p| P4 ypepuBaTb BelLeCTBO C)KH)KEHHbIM ras

EMKoOCTb HernoABWXHA, NOABWUXEH ra3 _]Km-]:[ HEONACTY

a3 HenoABWXeH, NoABUXHA EMKOCTb

35 13 15 36 17, 2 28 i

22. llonroe BpeMsa NpUroToBfeHUA K UCNONb30BaHUIO
10 bonbloe nOTpeGn 3HEPrun Npu BKIKOYEHUN

4 BaXHBIX AMXOTOMUM Nepexoga B Hagcuctemy y npuéma 13 MoBunbHbIE AaTOMHbIE

Hegsoiretcs - m;@@ 3NEeKTPOCTaHLMMN KL UncTepHbl
/ @ cnekTp nsobpeteHus: 13,15,11, 6 ,2 TaHKepr - ra3oBO3b

\c Crema @
: https:/fwww. youtube.comfwatch?v=n'-dcaBejxk

_-\-.\‘"‘“ Mog .
e CHCTEMA @
@ Cnocobbl Han‘rn HUWY noR 08

2. CraymonapHoe <

MNopgeumHoe
VHHBepcanbﬁoe > @

CneumnansHoe

-

XIHHA2 1w adi9Lap,

“HOWR LMD HOHIBhWHXBL
Wames 3 elHawrdaLoHe

4. Muoropasosoe <3
OgHopasosoe

®

WOD JBA|OS-Z]I] MM

PecypcChi BewecTea # OCHOBHbIE NPHHUMKNbI

1 @. ® @

X _ ra3| [nnasw

T

+ B Cankr-Tletepbypre zaBepliaetca
CTPOUTENLCTBO 3Heprobnoka AnA Nepeom u
€AVMHCTBEHHONR B MUpE NnaBy4yeit aTOMHOM
TENNoaneKkTpocTaHUuKn «Akaaemuk
TomoHocoB». MogobHbIE NPOEKTLI ECTh U Y
APYruX cTpaH MUpa, HO NOKa NULLb B BUAE
Kpacuebix 3D-moaenei, a He peanbHbIX
usnenuit. A Beab pocciiickne U benopycckue
yuéHble ewwé B 80-bix rogax npeacrasunu Mupy
nepeaBWKHYIO aTOMHYIO NIEKTPOCTaHUMIO Ha
aBToMobunbHom waccu. O6 atom
YAMBUTENbHOM MPOEKTe N NepcnekTuBax
MobunbHbIX ASC norOBopHM Aanee.

*  XpaHeHWe BoAopoaa Leoaurbl (31)

*  http://www.abitura.com/modern_physics/
hydro _energy/hydro_energy4.html

*  (CaTbli razoobpasHblii BOAOPOA.:
*  rasoBsble 6aNN0HbI;
*  CTaluMOHapHble MACCHUBHbIE CUCTEMDI

XpaHEeHWA, BKAIOYAA NoA3eMHbIe
pesepByapbl;

*  XpaHeHWe B Tpybonpoeoaax;

*  CTEKAAHHbIE MUKpPOChEpPBI.




HoxxHoit npuBoA,

PyuHoi1 npuBoj

Nrna 3nHrepa

iBeHan vrna

O.A.JlannHa

(U306peTeHue)

PyuHana wBeMHAAN MALLUMHKA

13,15,09,28

dneKTpUUYeCKUA NpuBoa,

__.-’/.

¢ 02,06,04

4 BaXHbIX QUXOTOMMMU Nepexona B Hagcucremy y npuéma 13

1. WHguBugyanbHoe <« Ceropua

BuYepa 3aeTpa
KonnekTusHoe 3 ) @
= afCHCTEp
2. CrauuoHapHoe < |5 . - 4
MoaBikHoE @ N / @
w Ny
3. YHusepcanbHoe ! ¥eCrena
CneuuanbHoe s &
4. MHoropasosoe ~« 8 " | noa
OﬂHOpa3OBOQ @: cUcTema

Cnocobel HanTu HMWYy no RFO

CUCTEMBI

(RCTOPHYSCXO® Ha3BaAH e M3THAHME
YENOBEKA U3 TC)

Urna
3UHrepa

Ceroguna

==

2() JELALE NONHOTA

SHEPFUM U3 OKW)KATBA(\)
YMHBIE BELUECTBA/4()
1 8) e |

4 T e prarTvan

. -~ (e

25 )1 NPAMOE YBEMMHEHUE NOMHOTY!

3. ==/ ONEPALUM C TPAHCMUCCHER 14
4 LONOMHUTENBHBIE ICTONHMIB\. ™/
LB CREDDI

o y "

0)

(21)
9
Nt
4)

Mo Woan

“pnme

H 03 maneHbKasa Nnpou3BoAUTe/IbHOCTb ,15 ¢opma He cornacoBaHa

71 ©
L& ctrema

Man

CornacoBaHue 24 I
Ha ypoeHe npocTpaHcTBa
@ 3)(2) (4) (7) 15) 11
Cornacosanue @ CornacoBanue (22)11/32
Ha ypoBHe none#n @ Ha ypoeHe notpebHocTeln
W spemenn 23 +Auazpamma 8X8 @ 6(20))
PesoHarCsl, Laonay. @ *[uzaHmel - Kapauku
@ mﬁgﬁm @ (38) *®yHKYus youenenus (26)
TUKCOMPONUA. .. @ TEXHU Yyeckaa MuMquu@
® |




MpoToTUN : CTeKNo — usobpeTeHne: BCNeHeHHoe cTeKno | ) 1DO0! ne.

https:llru.wikipedia.orq/wiki/I'IeHo\

Ko

CssazaHHoCTb npuémos 38,37,36,29,15,31,01,13

B HacTosWwee BpeMa OCHOBHON TEXHOMOIMeNW Npou3BoacTBa
NeHocTekNa ABNAETCH T. H. «MOPOLUKOBaa»:
TOHKOU3MENbYEHHOE CUNUKaTHOE cTekno (Yactuubl 2 — 10
MKM) CMeLUMBaeTcA ¢ rasoobpasoBarenem (0ObIMHO —
yrnepoaom), NoNy4YymuBLIAACH OAHOPOAHas MexaHuyeckasd cCMech
(wuxra) B hopmax, NMOO Ha KOHBEWEPHOW NEHTe NocTynaeT B
cneyunanbHylo TYHHENbHYIO Neyvb. B pesynbTate HarpeBa Ao
800—900°C wacTuupl cTEKNa pasMaryaloTcs 40 BA3KO-KUAKOIo
COCTOSIHUA, a Yyrnepoj oKucnseTca ¢ obpasoBaHuem
rasoo6pasHbix CO2 u CO, koTopble U BCNEHMBAIOT
cTeknomaccy. MexaHuam peakuuu ra3o- 1 NeHoobpasoBaHUA
AOCTaTOUHO CMOMXEH U HE OrpaHUYUBaETCA TONbKO peakunen
OKMCNEHUA yrnepoga KMCnopogomM Bo3gyxa, bonee BakKHyIo
ponb UrpaloT OKUCNUTENbHO-BOCCTAaHOBUTENbLHbIE MPOLIECCHI
B3aMMOAENCTBUA yrnepoga ¢ KOMNOHEHTAaMKN Pa3MArYEHHOIoO
cTekna. NMpUMeHAIoT ¢ 3TON Lenbio 0TX0Abl OOLIYHOIO CTekna
UNK Nerko cnexKarwLwmecs ropHble Nopoabl C NOBbI LUEHHbIM
coaepKaHueMm LenoYen — TpaxuT, CUEHUT, HedbenuH,
obcuguaH, synkaHundeckni Tych. B kauectBe
razoobpasoBatenein NPUMEHAIOT KAaMEHHOYIONbHbIN KOKC,
aHTpauuT, U3BECTHAK, MpaMop. Yrnepoacoaepxaline
razoobpasoBaTenu co34aloT B NEHOCTEKNE 3aMKHYTbIE NOpbI, a

KapboHaTbl — coolLaloLmecs. H.Anekcanaposa_tO[]
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Microprocessor Transistor Counts 1971-2011 & Moore's Law

https://ru.wikipedia.org/wiki/3akoH_Mypa

Transistor count

2500000000
1000000 000

100,000 po0

10,000 000 o yen
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100 000 -

10000 - - g
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23004 wiviim

1960

Cmtana) & ¥

yABOE€HUe Yucna
TpaH3UCTOPOB
yaeT
NPOUCXOAUTDL
Kaxable aABa
ropa (24
Mecsua)

2000 2011

at (ol nrfe’ icf pn

33BMCHMMOCTL YWCNA TPAH3UCTOPOB HA KpUcTanne
MUKpOnpoueccopa oT spemeHn. OOpaTuTe BHUMAaHKe, UTO

BEPTUKANLHAA OCH UMEET NOrapuMUYECKYH LIKANY, TO eCTs NPAMAR

NUHWA COOTBETCTBYET 3KCNOHEHLIMANLHOMY 3aKOHY — KONUYECTBO
TPaH3UCTOPOB YABaUBAETCA NPUMEPHO Kaxasle 2 roaa.

B 1897 roay utanbaHckui couynonor u aKkoHoMucT Bunsdpeao
Mapeto (1848—1923) obHapyxwun, uto pacnpeaeneHue
borarcTea B 06LecTBE 0ObIYHO NOAYMHAETCH ONpeaeneHHOMY
3aKOHy — C YABOEHUEM pa3Mepa KOHTpoOnupyemMon
cob6¢cTBeHHOCTU/OOraTCcTBa, KONIMYECTBO JI0AEHN,
AOCTUILUX COOTBETCTBYIOLLEro YpoBHA COKpallaeTcH B
reoMeTpu4yecKkomn nporpeccum, Npuyem ¢ NpUMepHo
NOCTOSAHHBIM MHOXUTENeM. Takum obpasom, MNapeTo
NPULLEN K BbIBOAY, YTO HEpPABEHCTBO pacnpeaeneHus
borarcTea B 00LECTBE — HEYTO BPOAE €CTECTBEHHOIO 3aKoHa
npupoabl, ahhekT KOTOPOro MOKHO CrnaauTb, HO HEBO3MOXHO
YCTPaHUTb B AEHEXHON CUCTEME
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©yHKUMA pacnpegeneHua Mapero ANA pasnuMuHeiX k¢

3akoH MNapeTto (npuHuun MapeTo, npuHUMN
20/80) — amnupuyeckoe npasuno,
Ha3BaHHOE B YECTb SKOHOMUCTA U
coumonora Bunedpego MNapeto, B
Hanobonee odueM Buae hopmynupyetcs

kakK «20% ycunuu gatot 80% pesynbTaTta, a

ocTanbHble 80% ycunui — nuwb 20%

pesynbTara.

80% poxopos y 20% cemen.

20 % noceTutenen nadta ebinueaioT 80%
nuBa, KOTOpoe TaM NpoaaéTcs

https:/iru.wikipedia.org/wiki/3akoH [MapeTo

https:/iru.wikipedia.org/wiki/3akoH Uunda

Hxopax Uund B 1949 rogy BnepBble nokasan
pacnpeaeneHue 40XoA0B NMoAEeN No ux paamepam: caMbIn
OoraTtbin YenoBeK UMeeT BABoe Donblle geHer, 4eM
cnegyrowmnn 6oray, U Tak ganee. 3To yTBepKaeHue
oKaszanocb cnpaBeanuBbiM And paga ctpad (AHrnus,
$paHuma, danua, Nonnangua, Punnanauva, 'epmanug,
CLUA) B nepuoa ¢ 1926 no 1936 rog.[2]

OTOT 3aKoH Takke paboTaeT B OTHOLIEHUMN pacnpeaeneHus
FOPOACKON CUCTEMbI: TOPOJA, C CaMbIM GONbLUUM
HaceneHueMm B No6on cTpaHe B ABa pasa Gonblue, 4em
cneaylouwmn No pasMepy ropoa, u Tak aanee
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UHdpakpacHas ckoBopoaka [lyxoBKa HarpeBaeT CBepPXy BHU3
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Sub trend 3
Stationary systems
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P . y YCTPOMCTBO «MOMOLUHUK MPU BCTaBaHMMN» Function “standing assistance”
(mobile) MoxeT 6bITb M NepecTaBnsieMbiM, yaansembim  included in the system
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