Pa36op 3axaun «3y0Has macTa»
A.3axapos

Pa36op 3amaun «3yOHas macta» cAelaH ¢ MOMOIIBI0 METOJAUYECKOTO TOX0Aa YHUBEpCAIbHAS
Cxema DBomonmn (YCD) u codra, cnenanHoro Ha ocHoBe YCD.

http://www.metodolog.ru/node/436

JleTsiM OYeHb TPY/AHO BBIJIABIMBATh 3yOHYIO MMACTY U3 TIOOWKA, Ja eIlé MOPIHUI0 ONPEACICHHOTO
obwema. HacTo [uIst 3TOH 1eNTi OHH MCTIONB3YIOT 00€ PYKH, HO M 3TO He moMoraeT. Takas 6oprda
C TIOOMKOM, OCOOEHHO MO yTpaMm, HE MPHBOJUT K XOPOIIEMY HACTPOCHHUIO U, KOHEYHO, K
3¢ dEeKTUBHOMY HUCIIOTH30BAHHUIO 3yOHOU MACTHI.

Y10 MOKHO caeNaTh, YTOOBI MIOMOYb UM?

3anaua «3yOHas macta» aHanu3uposanach ¢ nomoiursio copra USESoft, koTophlii mo-pyccku «He
noHnMaeT»®, TMO3TOMY aHamM3 MPHUBEACH MO-aHrMiicku. Ho KOMMEHTapuu K IIaram
MaKCHMAaJbHO Mo-pyccku. [ymaro, uto Ber pa3deperecs.

Problem (short description) IIpo6iema (kpaTKoe ONUCAHUE)
Children have difficulties to squeeze out | JleTu UCIIBITBIBAIOT TPYAHOCTH C BBIJAIMBAHUEM
the toothpaste from a tube, especially MACThI U3 TIOOMKA, 0COOCHHO KOT/1a HY)KCH
when the certain volume of paste is oTpeieNIeHHbI 00beM macThl. [[i1st 3Tor0 OHK
needed. For this purpose they use both UCIOJIL3YIOT 00€ PYKH, HO U 9TO HE TIOMOTaeT.
hands, but it does not help. Such a Taxast OopbOa MPUBOAUT K TNIOXOMY HACTPOCHHUIO,
struggle results in a bad mood and K Hea(p(PEeKTHBHOMY HCIIOIb30BAHUIO 3yOHOI
ineffective use of toothpaste. What has to | macTsl. YT0 MOXHO IIPEJIOKUTH?
done?
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Initial description of situation Repart

Chidren have difficulties ta squesze out the taothpaste from & tubes, sspecially when the cartain volume of paste s need. For this puiposs they
st bet . il 4066 ok help Such 3 Sugale esuls n & bad mood and inelfacive st of to0thpasts W has to done.

Function's main components

System (subject)

Select System to be studied

To be fourd by selection of studisd System ‘

: Enter the name of action that system performs upon its
Action praduct [object of unction]
. Enter the rame of the product that is being changed by
Product (object) the action : ‘
Model of Situation
System (subject) ‘ Product (object)
acts iz being changed
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Hepqu/ICHeHI/Ie CHUCTCM, YIIOMAHYTLIX B OIIMCAHWUH| CUTYyalluH, U BBIGOP CHUCTCMBI, |[KOTOpAasd 6y[[eT
H3Yy4aTbCAa
B} System for Study = e ]

Initial description of situation

Children have difficulties to squeeze out the toothpaste from a tube, especially when the certain volume of paste is need. For this purpose. -
they use both hands, but it does not help. Such a stuggle results in 2 bad mood and ineffective use of toothpaste. what has to done?

1. Systems mentioned | 2. Select System to be studied | 3. System that will be
in description studied:

’W - ,W
’W < / Start Study

,W -
,W -
’W -
T
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& squeezing - Mynsti... | @l Toothpaste Tube 00.. N A vl 1023 Pm

IL]I}I HU3YUYCHUA B516paHa CHCTEMA BblaBJIMBAaHHUA NACThI, T.K. UYMCHHO OHa pa60TaeT I1J10XO.



Beibop mpoaykra, KOTOpbIii 0OpalaTbiBaeTCs CHCTEMOW BbIIaBiIMBaHUS. (OYEBHIHO, 3TO

(oTMepuBaemasi) macTa Wid MOPILHs NacThl.
B} System for Study = e ]

Initial description of situation

Children have difficulties to squeeze out the toothpaste from a tube, especially when the certain volume of paste is need. For this purpose. -
they use both hands, but it does not help. Such a stuggle results in 2 bad mood and ineffective use of toothpaste. what has to done?

1. Systems mentioned 2. Select Product 3. Product
in description

’W ~ Mured paste
,runei o Hint
s i ik it
,W & Measured paste

Product among the remain listed
Bad mood

items
~

IIpumeuanue:

CHauaza Hanucan portioned
paste (mopuuoHUpyeMas 1acra),
HO Mo3/1Hee BBIOpan measured
paste (oTMepuBaemas racra)
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Universal Scheme of Evolution
Initial description of situation Repart

Chidren have difficulties ta squesze out the taothpaste from a tubes, sspecially when the cartain volume of paste s need. For this puiposs they
use both hands, but it doss not help. Such a strugdle results in @ bad mood and ineffective uss of toothpasts. What has to done?

Function's main components

. Squeszing system
System (subject) Select Spstem to be studied ‘
Action eleases
. Measued paste
Product (object) Select Product ‘

MNow you can change System and/or Product dirsctly »
at this screen. Please select them fram description of

situation and print them into cormesponding boxes. -
Model of Situation
Squeezing system ‘ Measured paste
acts iz being changed
releases
The presence of problems means the - The decrease of viabiity is possible to - The general directions and stages of possible
deciease of Squeszing spstem’s attraction far evaluate by the reduction of S queszing Sgueezing system changes ars represented
the: user. In other wards, in Lser's syes the system value (ideality): the Squsszing spstem on Universal Schere of Evolution
Squeezing system loses its wiability. wvalug is the magritude of relation of

Squeezing system useful functions to haimful

Title Pac




3aksoyeHue no 9Kpany «OnucaHue CUTyalluy, NOCTPOCHHUE (PYHKIIUU CHUCTEMBI»:

The presence of problems means the Hannuue npo6iemM o3Ha4aeT CHIKEHUE
decrease of Squeezing system’s attraction MIPUBJIEKATEILHOCTU CUCTEMBI BbIIaBIMBAHUS
for the user. In other words, in user’s eyes JUIs IToJIb30Barens. JpyrumMu cioBamu, B Iiia3ax
the Squeezing system loses its viability. MOJIb30BATENSI CUCTEMA BhIIABIMBAHUS TEPSET
CBOIO )KH3HECTIOCOOHOCTb.
The decrease of viability is possible to CHmKeHuEe )KU3HECTIOCOOHOCTH MOKHO
evaluate by the reduction of Squeezing OLIEHUTh CHUKEHUEM TOJIE3HOCTH
system value (ideality); the Squeezing (MIeabHOCTH) CUCTEMBbI BbIJaBIIUBAHHS,
system value is the magnitude of relation of | uaeanTbHOCTH CUCTEMBI BbIIABIMBAHUS —
Squeezing system useful functions to BEITMYMHA OTHOIIICHHUSI MTOJIC3HBIX (PYHKITHI
harmful ones. CUCTEMBI K BPEIHBIM
The general directions and stages of OcHOBHbIE HAaIIPaBJICHUS U ATAMbl U3MEHEU N
possible Squeezing system changes are CUCTEMBbI BbIIABJIMBAHUS MIPEACTABICHBI Ha
represented on Universal Scheme of VYHuepcanbHol CxeMe DBOJIIOIUU
Evolution.

VYHausepcanpHas Cxema OBomonuu (YCI)

VHupepcaabHag CxeMa IBOTHIHH

K b |. BerEneHue OpoGaensl, iR ol e e Gan
e e AMHECTOC00HOCTH CHCTEMED 5 i
CHCTEMEL A
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CHCTeMEI — HH3KAA HISATEHOCTD, T.€. HH2KAT

BETIFINHA OTHOMEHAT [IONe3HE {yVHEEIH S5 3aK0H NOBBINEHNA  EHEIIHEH) Y
CrcTens! K GVHKITIDM 3aTPaTHEDL BPEIHED o COTTTACOBAHHOCTH CHCTEMEL
2. TlomzeeHRas 6. BEITETeHHEe BHEIHI 9. Cucrema 12. TloBEnIeHHAR
HICATEHOCTE HZ «CHcTena — <777 Ge3 BHEIINIX HeTOCTATROB HIOPATEHOCTE
CHCTeMEL Hancucteman (H3) CHCTeMED
K B 3. Cosmamme HoBORi CHCTeMEI 1% it s e i G S [ SR, .
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KB 8 KofbraecTreHHEIe WHIH KafecTESHHEIS

K b 5. OOpequHeHHE CYIIRCTBY I H3MEH! IIEMEHTOE W/HIH cBazel CHCTEMEL

Cueremel 1 B CHeTeME! 2, KOTIA XOTH OB H3IMeHeHHA coficTe CHCTEMEL HIMEeHEHHE BpeMe

omua u3 CHCTeM He HMeeT pelfypeoB H/HITH DpoctpaHc TECHHE XAPaKTepHCTHE CHCTe:

(BOIMOAHOCTEH) HIMEHEHHE [[Fes——=—====—==== :

S T L= s I 5. Ofememenme | 7. Berasnense 10. Cucrena

! 5. 3akoH nepexona 1 Cacremerlum | BHVTpeHHEX H3 083 BHVTPeHHIX

i Cucrens! 8 Hancuereny i i CHcreMEr 2 ! CHCTEMEL -----" HegocTaTkoE (H3)
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K Bn 4. HaveneHHe cymecTBYlomeil CHCTEMEL TIPH KBx 7. Tlonck H>  33KCH NOBBIIIEHHA

KOTOPOM  EBOSHHEINAS TpoOneMa  EBEDEMBAHHA IO MEETY KOMIIOHEHTAME (BHYTpeHHef)

BEIABTICHHEDM (AKTOPAM THOO HCHUE3IHET BOOOINE, THOO (3meMeHTaMHE WHTH  COIIACOBAHHOCTH

He OVIeT HMEeTh 3HAYEHHA, THOC He OVIEeT TakoH ocTpof ceA3AH) CHCTeMEL Crcrener

Perrenuie 3aauu — 3TO MEPEBOJ] CUCTEMBI U3 «ILIOXOTr0» (HEKEIATEIBHOTO, ¢ MpobiieMaMu 1
T.Il.) COCTOSIHUSL B COCTOSIHUE «XOpoliee» (kenarenbHoe, 6e3 nmpodnem). Cormacno TPU3, atoT
MIEPEBO MOKET OCYLIECTBISATHCS HE JTHOOBIMH ITYTSAMH, a TI0 3aKOHOMEPHBIM JTUHHUSIM. YCD - 310
KECTKO CTPYKTYPUPOBAHHOE IIPEJACTABICHUE O3TUX JIMHUM M KECTKas I10CIIEI0BATENBHOCTD



MPOXOXKJICHHUS 3TamoB. T.0. pelieHHe 3aJadd — 3TO SBOJIOLMSA CHCTEMBI ¢ momomisio YCD.
YHHUBEpCATbHOCTD, JIOTHYHOCTb, OJHOTA U MHBAPUAHTHOCTH Y CD MO3BOJIMIIM MIPEICTABUTH €€ B
BH/JIE AJITOPUTMA, KOTOPBIH JIET B OCHOBY KOMIIbIOTEpHOI nmporpammsl USESoft.

Okpan Universal Scheme of Evolution (npuBenena o6mas ¢popma 6e3 NpuBSI3KH K KOHKPETHOM

CHCTEMC):
B Universal Scherne of Evolution [E=m e ]

Tile Page / Situation Description ‘

. . TarS-Curve Anasis ‘
M Universal Scheme of Evolution ‘
Fieport

Identification of problem that

decieases System viabilly. It _—

expresses our uncertainty that Decizased Yiabilty of Revealing of System - Increased Vishilty of

System will survive in a future. _ System Extemal/intemal Harmful System
Effects by means of

analyses of components,
lirks, functions, fows,
evolution, etc.

FRevealing of decreased valus - b

of System, ie. the low ratio of
System's useful to harmful Decleased Value of Fievealing of System External
functions. Harmiul Effects

(If Spstem with necessary ~
functions does not exist or
existing System doesn't have

esouces for improvement

Elimination of System Extemal

Hamiul Effects Increased Value of System

Cieation of New System | > DEVE‘“’Q;"IQJ B ‘ St G il Developed Existing System

Changing

when one of two Spstems e IF Spstem has resources for
doesh't have 1esourses.

development
Combined Systems may be the
same; or with diference in one i
and the same characteristic; or

different Spstems: or Spstem
and arti-Systemn

Revealing of System Intemal
Harmful Effects

Trends of Effects use. -
Squeezing system Evalution of Yaur Systam
Trends of Sustem

prapeties changes.
General Yiew

Trends of System changes =

in Substance. Space, and  +

Elimination of System Internal

Combining of Systems Harmful Effects

Copyright 2003 Alex Zakharow
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OcHoBable 3kpaHbl USESoft, ¢ nomompro KoTOpelX aHamu3zupyercss CucreMa (BBISBICHHE
po0JieM) U peIIatoTCs BHISBICHHbIE TPOOIEMBI:

* Onucanue HUCXOAHOM MPOOIEMHON CUTyallMH, BbIABIEHHE OOBbeKkTa aHanmu3za — CHCTEMBI,
OTBETCTBEHHOM 3a MOSBIICHHE MTPOOIEMHOMN CUTYAIHH.

=  VHusepcanpHas Cxema DBOJIIOLMH, KOTOPasi IPH MOJCTAHOBKE B HEE HA3BAHUS KOHKPETHOM
Cucremsl cranoBuTcst CxeMoit OBomtoru CUCTEMBI.

*  CTpyKTYpHO-(QYHKIMOHAJbHBIM aHanmu3 CHCTeMbl, BBISBICHHE BPEAHBIX (AKTOPOB,
HE/IOCTAaTKOB M HexenaTeabHbIX 3pdexroB (HDI).

= [locTpoeHHe MPUYMHHO-CICACTBEHHBIX IEMOYEK BPEIHBIX (DaKTOPOB, HEMOCTaTKOB u HO,
BBISIBJICHHE KIIFOUeBOro (KimroueBbix) HO.

* BriOop HampaBiieHUH n3MeHeHH KoMITOHeHTa CUCTEMBI, CBSIIIAHHOTO C KiItoueBsIM HO.
1
= l3meHeHHEe KOMIOHEHTOB CHCTEMBI.

= Co3nanue HoBOW CuCTEMBI B Cilydae HEBO3MOXHOCTH HM3MEHUTh KOMIIOHEHT, IPOBEpKa
HOBOM CHCTEMBI Ha MTOJIHOTY.

! C MMPOTUBOPCUYNCM WIIN 6e3! Eciou npu HU3MCHCHUUN KOMHOHCHTa(OB) CHUCTCMbl BO3HUKACT MNPOTHUBOPCHUUC —
pa3peuIicHue NpoTUBOPLEHUUA C IOMOLIBIO ManI/IHI)I AJ'H)THIyJ'IJ'Iepa.



IToncTranoBKa cMCTEMBI BBIIABJINBAHUSA NACTLI B Y(CO:

B3 Universal Scheme of Evolution

Show the TRIZ Trends

decteases System viabilly. It

If Spstem with necessary
functions does not exist or
existing System doesn't have
ressouUcEs for improvemment,

Identification of problem that

Tile Page / Situation Description

. . TarS-Curve Anasis ‘
Universal Scheme of Evolution

Repart ‘

expresses our uncertainty that Decizased Yiabilty of Revealing of System - Increased Vishilty of
System will survive in a future System Extemal/intemal Harmful System
Effects by £
analyses of cf Investigation of Systern Evalution 71219 @
links, functic
evolution, etg - Enter name of system which evolution you need to
Revealing of decreased vals - MRS
of System, i . the low ratio of _ Caredl |
System's useful to hamiul Decreased Yalue of Fievealing of e
functions. AN System Harrn|

"L\

|5 queezing spstem

5 7'NE9OE S

doesh't have 1esourses.
Combined Systems may be the
same; o with difference in one
and the same characteristic; or
different Spstems: or Spstem
and arti-Systemn

N

Combining of Systems

development

Development of Existing . .
Cieation of New System - i System Components Changing Developed Evisting System
when one of two Spstems e If Spstem has resources for

NN/

FRevealing of System Internal

Elimination of System Intermal
Harmful Effects

Harmful Effects

Squeszing system

Trends of Effects use. -

Evolution of Your System
General Yiew

Trends of Sustem
prapeties changes.

Trends of System changes =
in Substance. Space, and  +
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B3 Universal Scheme of Evolution

Show the TRIZ Trends

Identification of problem that

1

decteases Squeezing system
visbilty. It expresses our
uncertainty that 5 queszing

Scheme of Squeezing system Evolution

Tile Page / Situation Description ‘

TarS-Curve Anasis ‘

Repart ‘

Decreased Yiabilty of
Squsezing system

Fevealing of decreased value
of Squeezing system, i.e. the
low ratio of Squeezing system's
useful to harmiul functions

Squeezing spstem with -

2

Decreased Walue of
. Squeezing system

Revealing of Squeszing
system Extemnal/Intemal
Harmful Effects by means
of analyses of components,

links, functions, fows,
evolution, etc.

I Viabilty of

ncrease
Squeezing system

6

‘ FRevealing of

system Extemnal Harmful
Effects

intion of Squeszing
system Extemal Harmiul Inciemedidieo
Effects queezing spstem

necessary functions does not
exist of existing Squeszing
system doesn't have resoured

Y\

3

Creation of New Squeezing
stem

—

1 7

Development of Existing ‘

Squeezing system

N/

8

Squeeang system
Components Charging

‘ Developed Existing Squeezing
e

systems dossn't have
resources. Combined
Squeezing systems may be the
same; or with difference in one
and the same characteristic: ar

"when one of two Squeezing  »

Squeezing system has
resources

N

difterent Saueezing syste
5 queszing system and
5 queezing system

Combining of Squeezing
spstem 1 and Squeezing
spstem 2

system Internal Hamiul Effects

'ﬁ/\ /

Fevealing of $queezing Elimination of Squeezing

system [nternal Harmful Effects

Squeszing system

Copyright 2003 Alex Zakharoy
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General Yiew

Trends of Effects use in o
Squeezing system -
Changes of Squeezing -
system properties -
Changes of Squeszing -
system in Substance, -

8 — nanpasnenus npeobpazosanuii

ITosTamHOE omMcaHue 9BOJIOIHH CUCTEMbBI BblJaBJIMBAHWS C IIOMOIIBIO VCO:

1. Identification of problem that decreases
Squeezing system viability. It expresses our

BrisiBnenue mpo6iaeM, CHIKAIOIIIX
’KU3HECIIOCOOHOCTh CHCTEMBI BB IABIIMBAHNS.




uncertainty that Squeezing system will
survive in a future.

OTO0 BBIpAXKAaET HEYBEPEHHOCTh, YTO CHCTEMA
BbIJIABJIMBAHUSI BEBDKUBET B OYAyIIEM.

2. Revealing of decreased value of
Squeezing system, i.e. the low ratio of
Squeezing system's useful to harmful
functions.

BrIsBIIeHNE CHIKEHOM NACATLHOCTH CUCTEMBI
BBIJIABIIUBAHUSA, T.€. HU3KOM BEIIMYNHEI
OTHOIICHHUS MOJIC3HBIX (DYHKITUN CHCTEMBI
BBIJIABJIMBAHUS KO BPEITHBIM (DYHKIIHSIM.

3. Squeezing system with necessary
functions does not exist or existing
Squeezing system doesn't have resources for
improvement.

Cucrema BbIIaBIMBAHUS C HY)KHBIMU
(GYHKIUSAME HE CYIIECTBYET WIH
CYILLECTBYIOIAs CUCTEMA BBIAABIMBAHUS HE
HMMEET peCypCOB Ul YIYUIICHUS.

4. Squeezing system has resources.

Cucrema BbIIaBIMBaHUS UMEET PECYPCHI AJIs
YJIY4ILICHUS

5. Squeezing systems combining.

When one of two Squeezing systems doesn't
have resources. Combined Squeezing
systems may be the same; or with difference
in one and the same characteristic; or
different Squeezing systems; or Squeezing
system and anti-Squeezing system.

OObenuHEHNE CUCTEM BBIIABINBAHUSA, KOTIa
OJIHA U3 JIByX CUCTEM BbIJIABJIINBAHUS HE UMEET
PECYPCOB YIIyULIEHHUS.

OObenuHsIeMBbIe CUCTEMBI BBIIABIUBAHUS MOTYT
OBITh:

- OJIMHAKOBBLIMU;

- CO CABUHYTBIMU XapaKTEPUCTUKAMMU;

- Pa3HBIMH U

- CHCTEMOM U aHTUCHUCTEMO

6. Revealing of Squeezing system External
Harmful Effects by means of analyses of
components, links, functions, flows,
evolution, etc.

BrIsiBIIeHHE BHEITHUX HEXEIATSIBHBIX

s dexroB (HD) cucteMs! BoIIaBIUBAHUS IPU
MOMOIIIH 3JIEMEHTHOTO, CTPYKTYPHOTO,
(YHKIIMOHATLHOTO, TIOTOKOBOTO,
ABOJIIOIIMOHHOTO U JIp. BUJIOB aHAJIN3A.

7. Revealing of Squeezing system Internal
Harmful Effects by means of analyses of
components, links, functions, flows,
evolution, etc.

BrIsiBIIeHHE BHYTPEHHUX HEXENIATSIbHBIX

s dexroB (HD) cucreMbl BbIIaBIUBAHUS IPU
MOMOIIIX 3JIEMEHTHOTO, CTPYKTYPHOTO,
(YHKIIMOHATLHOTO, TIOTOKOBOTO,
ABOJIFOIIMOHHOTO U JIp. BUJIOB aHAJIN3A.

8. Squeezing system Components changing

N3MeHeHre KOMITIOHEHTOB CHCTEMBI
BBIJAaBJIMBAHUSA (B COOTBCTCTBUHU C J'II/IHI/ISIMI/I):

Trends of Effects use in Squeezing system
components.

Changes of Squeezing system properties.
Changes of Squeezing system in Substance,
Space and, Time.

Hcnons3oBanus 3¢pdexron

W3meHeHne cBOMCTB

V3MeHeHue 1o BEIIeCTBY, B IPOCTPAHCTBE U BO
BpPEMEHU

biioku NeNe 9-13 moka3bIBalOT «CYACTIIMBYIO KM3Hb» CHCTEMbI BbIIABJIMBAHUSA MACTHI [10CIE
e€ mpeoOpa3zoBaHUs (IMHAMU3AIIMN) COTIIACHO peKOMeHaarusm 6moka No 8.



Okpan S-o0pa3Has KpuUBasi )KU3HEHHOTO IMKIIA
OmnpeneneHue sTama XU3HEHOTO I[MKJIA CHCTeMbl BbIAABJIMBAHMA NACTbl Ha S-00pa3HOi
KPUBOW Uil BHIOOpA HANpaBJICHUS U3MEHEHHS - JIeJIaTh HOBYIO CHCTEMY BbIJIABIMBAHHS WU

COBEPLIEHCTBOBAThH CYHIECTBYIONLYIO?
B3 S-Curve Analysis (= =]

Universal Scheme of Evolution

Sausszing systen| System Life Cycle Stage Revealing 5 3 o
wisting System Analysis

Repart

New System Creation ‘

Systen's Valus

h
i
i
i
i
H
i
H
i
H
H
H
i
H
i
H
H
i
H
i
! Tine of System's Life Cycle
i

13t stage of System's 2d stage of System's 3d stage of System's 4th stage of System's
Life: Cycle Life: Cycle Life Cycle Life Cycle Resst (by 2 clicks)

& TocnenAne coobu...

B} S-Curee Analysis = ]

Universal Scheme of Evolution

New System Creation ‘
Gqueezing system Squeezing system Life Cycle Stage
Rizvealing Existing System Analysis ‘

Repart

Squeszing systam's Uity

Squeezing system is on the 3d Stage -

af Life Cycle.

The task of the 3d Stage is o

eliminate ¢ decrease Lindesied i The number of people who have

Efletcls,I antd‘lwrreveia\ the Squeezing f H links {contacts, relations, etc)

e EEres H ; with the studied Squeezing
H
H q system
i i
H H
: ! Low -
i i
H H
i H
H H
i ' Increases ]
i i
i i Stable I
H
: i

H i H Decreases ]
' ! ! i Time of Squeszing system's Lite
| i ! i Cycle
st stage of 2d stage of 3d stage of 4th stage of Squeszing
Squeszing syster's Squeszing spster's  Squeezing system's  system's Life Cycle Resst (by 2 clicks)

Life Cycle Life Cycle Lite Cyecle

Squeezing system is on the 3d Stage of Life
Cycle - Cucrema BbIJAaBIMBAaHUS MAaCThl
HAXOJUTCS Ha 3-M dTare KU3HEHHOTO ITUKIIa

T — I ——— R 10:44 P




The task of the 3d Stage is:

3amayu 3-ro dramna:

= to eliminate / decrease Undesired
Effects, and

= ycTpaHuTh / cHU3UTH HO, u

= to reveal the Squeezing system limits' of | ® BBIIBUTH MpeeIIbl CYLIECTBOBAHUS
existence. CHUCTEMBI BbIIaBJIMBaAHU S
3KpaH MMOCTPOCHUSA (bYHKHHOHaHBHOﬁ MOOCIN
B Systern/Supersystem Structure Development [E=m e ]
System (sublect) [Saueszing sytem DB
Action = Cause 'n Effect Chain Analysis
Product (object) |Measured paste en
Enter Element Name Element 1 Action Element 2
‘ ‘ e | Measured paste informs Kid € Usshul Funcion
: £ Hamiul Function
Delete
Enter Elements inta System/Supersystem
Clear |

Measured paste

Elements' Pairs to Develop
System/Supersystem Structure

Toothpaste
Tube

Hands press Tube
Kid sontiols Hands

Kid measures Measued paste
Measured paste informs Kid
Toothpaste presses Measured paste
Tube presses Toothpaste

Number of Elements

Number of Elements’ Pairs

el

Delete Pair

Function Structure Development

Hands
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press

Tube

presses

Toothpaste

presses
Measured paste

informs

measures

Function Structure Development
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cD}’HKI_[I/II/I, BBISIBJICHHBIC B CHCTEME BbIJABJIMBAaHHUA IIAaCThbl, IIOJC3HBIC, HO OOJIBIIIMHCTBO

BBIIIOJIHAETCS TUI0XO:
PebeHoxk m10Xxo yrpasiisieT pyKamMu




Pyku ma0xo Ha)KUMaroT Ha TYOy

TroOuK 1I0X0 1aBUT HA MACTy

[Tacta mI0X0 1aBUT HAa OTMEPSEMYIO MACTY
Otmepsmast macta nHGOPMHUPYET pebeHKa
PebeHoxk m1oxo oTMepsieT OTMEPSIEMYIO MAcTy

DKpaH NOCTPOEHUs NPUUNHHO-ceAcTBeHHbIX 1enovek (ITCL):
B Cause & Effect Chain Developrment [E=m e ]

Elements’ Interactions Existing System Analysis
oo [ EmEsws |
Clear

Kid contrals Hands
Kid measures Measured paste Components / System Change:

Toothpaste presses Measured paste
T ste

Repart

Effect 1 Effect2

Dramatic change of paste flow cioss-section Paste jam

4

E .
Kid conticl Honde Delete; Delefing Effect 1: Dramatic change of paste flow cross-section, deletes Effect ¢
Kid measures Measured paste 2 Paste jam
Measued paste informs Kid

Pate jam i |
Clear
Enter Effects o | najeting Effect 2: Paste jam, deletes Effect 1: Dramatic change of paste flaw
Kid controls Hands = formulas cross-section
Kid measures Measured paste

Measured paste informs Kid

Neither Effect 1: Dramatic: change of pasts flow cross-section nor Effect 2 ‘s
Paste jam deletes ane another

Toothpaste presses Measured paste
Tube presses Toothpaste

Number of Harmful Effects 8 Ei;fz :tes a:zl_r; f:gclitlz\:;?np M

Number of Effects’ Pairs 28 Effect: Dramatic change of paste flow cross-section causes Effect: Paste jam Delete Pair

Effect Hands press Tube causes Effect: Measured paste informs Kid
; Efiat Hands press Tube causss Effect Toothpaste piesses Messuied paste
Hints for Harmful Effects Search Effect: Hands press Tube causes Effect: Tube presses Toothpaste
Efiect: Kid contioks Hands causes Effect Hands press Tube

1. Hamiul effects concemed with System elements
Effect Tube presses Taothpasts causes Effect: Dramatic change of paste flaw cross-section

2. Harmiul effects concemed with interaction between System
elements

3. Hamiul effects concemed with flows between System
elemerts

+ Harmful effects concerned with interactions
between System and Supersystem elements,
especially between System's Working Tool and
Product

5. Harmiul effects concemed with flows between System and
Supersystem elements

E. Additional harmful effects which must be eliminatad

Copyright 2003 Alex Zakharou  All
Rights Reserved

W s1z2em

Ha skpan nocrpoenust IICL] nepeHocsarcs Bce (byHKuHH (GyHIIMOHANBHON MOJAENH, a JUis
CpaBHEHHSI M BBISBJICHUS Napbl «IPUYMHA — CJIEICTBHE» BBIOMPAIOTCSA IIJIOXO BBITIOJIHSIMBIC
byHKIMH.

371ech Ke MPOBOJUTCS MOTOKOBBIN aHAJIN3:

ITpu mepexoae OT TeUEHUs MACThI B IIUPOKOM MecTe TIoOuka (D = 35 MM) K TeUEHHIO 110 HOCUKY
MHOro MeHblero nuamerpa (d = 8 mMM) ko3hdHUIHMEHT cxaTHs moToka =~ 19, BO3HMKaeT
YIJIOTHEHMe MOTOKA — cBoeoOpasHas npoOka, Ha3BaHHas HIDKe Paste jam.

Kypc MeXaHHKM XKHAKOCTH M raza’ ['maBa 5. TeueHHME XMIKOCTH B KaHajue MEPEMEHHOTO
ceueHus, c. 48

Pacnpe;[eﬂeHHe CKOPOCTH U JIMHHUU TOKA B
Cy’XXaromeMcsd KaHaJie

2 MockoBckuit (U3UKO-TeXHUYEeCKUN MHCTUTYT. [IprMeHEeHHEe MaKeTOB MPUKIAJHBIX MPOTpaMM IIPH HU3Y4CHHUU
KYPCOB MEXaHUKH KUJKOCTH U Ta3a http://www.applmech.fizteh.ru/programs/appmc/f_8frc
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... B Cllydae pe3KOro CyXEHUs KaHajla BO3MOKHO 00pa30BaHUE BUXPEH, KOTOPbIE YBEIUUUBAIOT
KOA(QPUIMEHT cKATHUS OTOKA.

Effects’ Pairs to Develop

. Cauze-and-Effect Chain RBesult
Cause-and-Effect Chain

Effect: Dramatic change of paste flow crosz-zection cauzes Effect: Paste jam

Effect: Hands press Tube causes Effect: Measured pazte informs Kid

Effect: Hands press Tube causzes Effect: Toothpaste presses Measured paste

Effect: Handz press Tube causes Effect: Tube presses Toothpaste

Effect: Kid contrals Hands causes Effect: Handz press Tube

Effect; Tube preszes Toothpaste cauzes Effect; Dramatic change of paste flow crosz-zection

The root harmful Eflect iz Dramatic change of paste flow cross-section

The system's element linked with the oot harmful Effect iz Paste jam

BersiBunace 1ienouka npuunH u cneactsuid: Kid controls Hands = Hands press Tube = Tube
presses Toothpaste = Dramatic change of paste flow cross-section = Paste jam

DeMeHT, KOTOpBIN BBIOpaH Ul U3MeHeHus: Paste jam = ymjaoTHEHHas macTa mepei BXOJIOM B
HOCHK TIOOHKA.

CucreMa’ s u3MeHeHus — Paste jam

Ireeestigation of Systern Bwalution 71219

]
The name of the Spstem

Cancel

|F'aste janm

OOmre HanpaBiIeHUs U3MEHEHUS
1. Yerpanuts Paste jam U3 cucTeMbl BblJaBIMBAHUS I1ACTHI

Delete Paste jam out of System

Delete Paste jam out of System

3 Paste jam, OBIBIIIMI PpaHEC HCKCIATCIbHBIM J3JICMCHTOM CHUCTEMbI BbIJAABJIMBAHUA TIACThI, TCHCPb CTaJl
CaMOCTOSITEIILHOM CHCTCMOﬁ, KOTOPYIO HAJO YCTPAHATH WU MCHATb.
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Ycerpanute Paste jam (ymuloTHEHME MAcThl) M3-32 PE3KOI0 M3MEHEHUS CEYEHMS MOTOKa IAcThl
U3HYTPU B pallOHE HOCMKA MOXHO IUIaBHBIM YMEHBILIEHUEM Cce4eHMs oToka nactel. Ho Torna B
TIOOMKE YAJMHHUTCS y4acTOK Mepexo/ia oT 60bIioro ceuyeHus (35 MM) Kk Manomy (8 Mm),

4TO:

* moTpeOyeT M3MEHEHHUsI OCHACTKH MacCOBOTO MPOU3BOCTBA TFOOUKOB (3TO CII0KHO WJIH JIaXe
HEBO3MOXKHO);

" [IpH TOH K€ AJIMHE TIOOMKA Macca MacThl B TIOOMKE YMEHBIITUTCS.

[IpemyioxxeHHoe M3MEHEHHE BO3MOXHO TMpPU  PA3pEIICHUH BO3HUKIIMX MPOTUBOPEUHUH.

Pa3pemenue nporuBopeunii pacCMOTPEHO HUXKE - CM. II. 5.

2. O6venunuTh Paste jam:

Two or more Paste jams combining f Element
addition

taono Pazte jam -» Bi Pazte jam > Paly Paste jam
Trend

- ¢ TeM ke Paste jam; ¢ Paste jam ¢ ApyruMu xapakTepuCTUKaMU (B T.4. C aJIbTEPHATUBHBIMU); C
anTtu-Paste jam

Wnesa: nuThbeM HM3HYTPM Ha CTEHKaX KOHYca cAelaTh NpsMble pedpa, HE Jaroliue IacTe
3aKpY4MBATHCS. DTO MOYKHO TPAKTOBATh KaK CJI0KEHHE BUXPSI U AaHTUBUXPS NACTBHI.

PazButue maenm — BCTaBKa-paccekaTelb B KOHYC TIOOMKAa B BHJE KOJIbLIA C paJUabHBIMU
peOpaMu, KOTOpbIe HE TaAyT MAcTe 3aKPyIUBATHCS.

3. Ucnonb3oBath 3(h(hexTh
Trends of Effects use

Effects Uze Trend

Juist Bo3aeicTBus Ha Paste jam



IlepedyeHb TUIIOBBIX ITOJIEN U 3aKOHOMEPHBIN MOPSIOK UX UCIIOJIb30BAHUS

Effects’ Use Evolution Trend

Electromagretic field effects
M agnetic effects

Chemical nonarganic effects

Thermal effects

kechanical dynamic effects

Mechanical static effects

T.K. MexaHHYecKOe I0JIe JABJICHUs Ha MacTy MPUBOAUT K oOpa3oBaHuio Paste jam B paiionHe
KOHYyCa U BX0JIa B HOCHK, B 3TOM MECTE IPEeUIaracTcs:

3.1. Hamectu wu3HYyTpH B paiioHe KOHyca cloil Mmarepuana (cMa3ku) ¢ Oojee HU3ZKHM
KO3 PUIIMEHTOM TPEHHsI, YeM Yy TUTaCTHKA TIOOHMKA.

3.2. Co3nath BUOpAIIMOHHOE TI0JIE B pallOHE KOHYCA: YCTPaHEHUE TPEHUS MOKOS + TOBBIIICHHE
TEKY4€CTHU NaCTBHI.

[Tpumeps! UCTIONB30BAHMS BUOPAIIMH ISl IOBBIIIEHHS TEKYYECTH.
http://www.fags.org/patents/app/20080283085

Patent application title: Concrete load cleaning apparatus and method.
http://www.metodolog.ru/01069/01069.html

BubpannoHHO€ 1CceBI00KMKEHUE BEICOKOBSI3KUX KUIKOCTEH.
http://ru-patent.info/20/60-64/2062996.html

[Tarent Ne 2062996 Poccuiickoit deneparuu

YCeTpoUCTBO U1 JO3UPOBAHHOM 3arpy3KHU CHITYYUX MAaTEPUAJIOB U UX BBITPY3KH U3 EMKOCTEH

Wnes pemienus - BUOpOMOSCOK (C BHEIIHMM IPUBOJOM) Ha TIOOMK B paifoHe mepexoja OT
00JIBIIOTO JMaMEeTpa K KOHYCY.

PasButue uaen BUOpomosicka - Ha pe3b0y HOCHKAa HAaBOPAuMBAETCS BHOPATOpP B BUJE «TAWKM».
[puneranue mo Bcei MIOBEPXHOCTH KOHYcCa —> Jydllee Bo3jeiicTBue Ha Paste jam.

N\

il

JIOIIOTHUTENBHO BUOpATOp-«raiika» MOXET, paboTas KaKoe-TO OIPEAEIIEHHOE BPEMs, OTMEPSTh
KOJIMYECTBO MACThI U T.J.
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3.3. B paiioHe KOHyca Ipemnaracrcs co3JaBaTh TEIJIOBOE IOJE AN MOBBILICHUS TEKy4eCTU
nactel. PaHee cienanHoe NpeanokKeHne «HarpeTh TIOOUK C IacTOM B CTakaHe ¢ ropsiueil Bogoi»
MOJIy4eHO (POPMAIIBHO.

4. I3menuTsb cBolicTBa Paste jam - BeIeCTBO, MECTO, BPEMS
Changes of Paste jam properties

Substance, Space, and Time Change Trend

4.1. IaMmeuenue BellecTsa

Trend "Substance --» Field" Use

Solid Monolith |Solid Paste jam | Elastic Paste Powder{ Gas |/ Plasma I Field Paste jam
Paste jam with Hinges jam Liquid Paste Paste jam
jam

Wnes: mepexos OT MOHOJIMTHOH jkeneoOpa3HOi MacThl K MacTe, HACBIIICHHON B paliloHEe KOHYyca
TIOOWKa ITy3bIpbKaMU BO3JlyXa = 0oJjiee TeKydas macra.

4.2. VI3aMeHeHue B IPOCTPAHCTBE

Trend "Space' Use

Paste jam cavity multiple poruus Paste active
cavities capillaries

Monolithic Paste jam with !Paste jam with || Capillary and ||Paste jam with

Wnes: moBTopeHue uzeu 1o 1. 4.1. - mepexo 0T MOHOJUTHOH KeleoOpa3Hoil macThl K macrte,
HACHIICHHOW B paifoHe KOHYyca TIOOMKA My3bIphKaMH BO3ayXa —> OoJiee TeKy4as 1macTa.

Wnes: ucnonszoBanue rpdexra Tomca — 1 TaMUHAPU3AIAH TOTOKA TACTHI BBECTH B €€ COCTaB
0e3BpeAHbIN JUIMHHOLIETIOYSYHBIN JTMHEHHBIHN moTuMep.

4.3. VI3meHeHue BO BpeMEHU

Trend "Time" Uze

Continuous Pulsating Paste jam with |Paste jam with
action of Paste |||action of Paste resonance multiple
jam jam actions

I/I,Z[GH: MOBTOPCHUC UJICH 10 II. 3.2. - HOBEIIICHUE TCKYYCCTU MACThI C MOMOIIBIO BI/I6pO)KI/DKeHI/I$I.
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5. Ecnu npu nonsITKe U3MEHUTH (YCTpaHUTh) Paste jJam BO3HMKAET HEONYCTUMOE U3MEHEHUE,
Ifit's impossible to change the Paste jam

Mew harmful effects appear during Pazte jam change

TO 3TO MPOTUBOPEYNBAsI CUTYallUsl, KOTOPYIO HY>)KHO pa3pelaTh C IOMOIBIO TPUEMOB

To solve atypical contradiction the set of effective inventive principles -
Altshuller's Matrix - ought to be used.

To dltzhuller's Matrix |

Hanpuwmep, yctpanuts Paste jam miaaBHbBIM U3MeHeHHEM cedeHus [loToka macTel oT GOJIBIIOTO
ceueHus (35 mM) k mManomy (8 MMm). Ho Torna B TIOOMKE YIUIMHUTCS YYacTOK MEPEX0ja, UToO
KOHCTPYKTHUBHO ¥ TEXHOJOTMYECKH HEBO3MOXKHO (CM. II. 1).

KoHnkperHoe nmpotuBopeune: Paste jam ycTpaHUTCS IpU yBEJIMYEHUM JUIMHBI nepexona Ilotoka
MacThl MEXKTY 00sbmuM (35 MM) U MalbiM (8§ MM) CEUEHUSIMU, HO TOTJa HEOOXOJMMO U3MEHHUTH
KOHCTPYKIHIO TIOOWKA U TEXHOJIOTHIO €r0 U3rOTOBJICHHUS, YTO HEBO3MOXKHO.

THUIIOBOE MPOTHBOPEUHE: H3MEHEHHE ITMHbI MOBIKHOTO 06bekTa’ (mapamerep Ne 3) mpHBOIUT
K YCIIOKHEHMIO IIPOU3BOACTBA B 11es1oM (mapametep Ne 33).

Impraving Feature of Paste Haow

Lizt af Principles

1. "Weight of moving object

2. Wweight of stationary object
3. Length of moving object

4 Length of ztationary object
5 Area of moving object

E. Area of stationary object

7. %olume of moving object
8. Yolume of stationany object

9. Speed ;l

“worzening Feature of Paste flow or Pazte flow's
Superzystem

11. Beforehand compenzation ;I
12, Equipotentiality

13. The other way round

14. Curvature increasze
15 [unamization

1E. Partial or excesive action
17. Dimentionality change
18. Mecharnical vibration

13. Periodic action ;l

Principle Explanation

3. Object-generated harmful factors ;l
32, Eaze of manufacture
f operation

34, Easze of repair

35, Adaptability or verzatili

36, Device complexity

A7, Difficulby of detecting and measunng

38, Extent of automation j
39, Productivity w7

Set of Principles for Contradiction Solution

15,29,35. 4 =
! =

18.1. Allow [or design] the charactenstics of an
object, extermal environment, or process to
change to be optimal or to find an optimal
operating condition.

15.2 Divide an object into partz capable of
movement relative to each other.

15.2. If an object [or process] iz ngid or
inflexible, make it movable or adaptable.

Tunoselie npueMsl pa3peleHus IPOTUBOPEUHS:

15. Dynamization - {lunamu3zaumusi

15.1. Allow (or design) the characteristics of the Paste flow’, external environment, or process to
change to be optimal or to find an optimal operating condition — Ilpuaars onTumanbHbIE
HapaMeTpI:I HOTOKy I1aCTHI, ..., 1JIU qTOGBI OHHU CTAHOBUJIUCH OIITUMAJIBHBIMMU.

* Buumanue! O6LEKTOM U3MEHEHUS Teneps BeicTynaet He Paste jam, a [lorok nmactel. UMEHHO U3MEHEHUE IJTUHBI
[oroka macTel ycTpanser Paste jam, HO 3To U3MEHECHHUE BIICYET 3a COO0 HEOOXOMUMOCTh H3MCHEHUS TIOOHMKA.

15



15.2. Divide the Paste flow into parts capable of movement relative to each other — paznenuts
[ToTok macTel HAa YAaCTH, KOTOPbIE MOTYT JBUTaThCS OTHOCUTEIBHO JIPYT APYra.

CoBnazmaer ¢ wuueeil m. 2: BCTaBKa B KOHYC TIOOMKAa KOJbIAa C pagualbHBIMH pedpami,
pa3AeNsIoIMMHU TOTOK MACThl HA HECKOJIBKO MapajiebHbIX.

15.3. If the Paste flow (or process) is rigid or inflexible, make it movable or adaptable — eciu
[ToTok macTel «XECTKUi», cAenaTh ero nogaTiuBeiM. CoBNagaeT ¢ peKOMEHIAUSIMU U3MEHEHHI
o 1. 4.

29. Pneumatic and hydraulic — Hcnosib30BaHMe MTHEBMO- U THAPOKOHCTPYKIMIA

Use gas and liquid parts in the Paste flow instead of solid parts (e.g. inflatable, liquid-filled, air
cushioned, hydrostatic, hydro-reactive) — rcrnoJib30BaTh ra3oBble BKIOYeHHUsI B [I0TOK macTshL...
CoBnaiaer ¢ pekoMeHIauusaMu 1o 1. 4. 1.

35. Parameter changes — I3MeHeHHne napaMeTpoB

35.1. Change the Paste flow’s physical state (e.g. to a gas, liquid, or solid) — u3MeHHTH
¢usnueckoe cocrosiuue [loroka mactel. CoBmagaer ¢ pekoMeHJauusaMu 1o 1. 4.1.

35.2. Change the concentration or consistency — U3MEHUTh KOHLEHTPALUIO WK KOHCUCTEHLIUIO.
CoBnaiaer ¢ pekoMeHJanusaMu 1o 1.1. 4.1 um 4.2.

35.3. Change the degree of flexibility — u3menuts crenenp nonatiauBoctd. CoBHagaer ¢
PEKOMEHAALUAMH 110 1. 4.

35.4. Change the temperature — u3MeHUTh TeMiieparypy. CoBnajaer ¢ peKOMEHJAUAMU 1O II.
3.3.

4. Symmetry change — I3MeHeHHe CHUMMeTPUHU

4.1. Change the shape of the Paste flow from symmetrical to asymmetrical — u3menTs popmy
IToToka macTel IEPexXoa0M OT CUMMETPUYHON K ACUMMETPUYHOM.

CoBnazmaer ¢ peKOMEHAalueill Mo 1. 2: BCTaBKa B KOHYC TIOOMKA KOJIbIA C paJuaIbHBIMH
peOpaMu, KOTOpbIE pa3feNsaT IMIMHAPHUYECKU TMOTOK IMAacThl Ha HECKOJIBKO IOTOKOB C
CEYCHHSIMU B BUJIE KPYT'OBBIX CEKTOPOB.

4.2. If the Paste flow is asymmetrical, increase its degree of asymmetry.

PamxupoBanue wHIeil MO MPOCTOTE BHEAPEHUS WM CTENEHH HEBMeEIaTeNlbcTBa (0T
MUHUMAaJIbHON K MaKCUMaJIbHOI) B IPOM3BOJICTBO TFOOMKOB C MACTOM:

1. Buemnuii BUOPOMOSICOK Ha TIOOMK - Uies, HUKAK HE CBS3aHHAS C TIPOU3BOJICTBOM.

2. Hanecenue U3HYTpH Ha KOHYC TIOOMKA CMa3KH ¢ HU3KUM KOS GHUIIMEHTOM TPEHUSI.

3. BcnenuBaHue macThl y KOHyca TIOOHKA.

5. Jlo6aBka B macTy JUIMHHOLIETIOYEYHOTO MOJIUMEpa.

6. BcraBka y KOHyca TIOOMKaA KOJIblIa ¢ peOpaMH-pacceKaTessIMHI.

7. BeinosHeHUE IPOJOIBHBIX pedep B TIOOHKE.

3 depans 2010 roxa
Bbpaiiton, Maccauycerrc, CLLIA

P.S. IIpennoxenusi, KOMMEHTapHH, BOIPOCHI U KPUTHKA IPUBETCTBYIOTCS

5
B PCKOMCHAAINIO K IIPpUEMY BMECTO O606HIGHHOFO TEPMUHA «CUCTEMa»/«00BEKT» mnporpamMma IMoACTaBJISICT
KOHKPCETHOC HA3BAHUC H3MEHSIEMOM CHCTEMEI - Paste ﬂOW, YTO ACJIACT PCKOMCHAAIINN 0oJj1ee MOHATHBIMU.
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