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Fnoccapuun pencremn dyHKUMN ANA nposeaeHus
(OYHKLMOHANIbHOINO aHasin3a
Glossary of function actions for functional
analysis

MocTpoeHne PyHKLUNOHANbHO-NAapPAaMETPUUYECKUX moaenen nccnegyembix 06 beKTos Bbi3biBaeT
onpeapesneHHble TPYAHOCTM!U. C LueNblo CHUXKEeHUA TpyaoeMKOCTU BbiNO/JIHEHUA (IJyHKLI,MOHaanOI'O
aHanu3a 6bin pa3paboTtaH rnoccapuin aencTBuin PyHKLUUN.

The construction of functional-parametric models of the objects under study causes
certain difficulties. In order to reduce the complexity of carrying out functional
analysis, a glossary of function actions was developed.
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BoisiBneHne un gopmynmpoBaHue YHKUMA UCCreayeMbliX OObLEKTOB WM ero 4acrteu
SABNSAETCH BaXXHENLEeN aHanMTu4ecKon npoueaypomn.

Yacto cneumanuctbl He MOryT OOHO3HA4YHO OTBETUTbL Ha Bomnpoc:. «Kakas rnaBHad
nonesHasa pyHkuus (MMP) obbekTa?».

Mpumep 1.
Tak npu cMcTeMHOM UccrnegoBaHnn odLeobpasoBaTeribHOM LWKOMbI, Kak obbekTa
3apgasancsa sonpoc: «Cdpopmynupymnte MO WKonbI?».

Revealing and formulating the functions of the studied objects or its parts is the most
important analytical procedure.Often, experts cannot unambiguously answer the question:
“What is the main useful function (MUF) of an object?”.

Example 1
So in a systematic study of a comprehensive school, as an object
the question was asked: “Formulate the MUF of the school?”.



Hu pykoBOoAUTENN, HUN y4nTeEnd, HUW poaunuTesrin, HK CaMn OETU
HEe CMOITINn OAHO3HAa4YHO OTBETUTb HA 3TOT BOIMPOC.

MoxeT nu wkona 3adeKTUBHO peanuioBbiBaTb OobpasoBaTeribHbIA NPOLIECC B LUKOMeE,
ecnn y yyactHukoB HeT egunHoro n NMPABUJIbBHOIO MmHeHnA?».

Neither the leaders, nor the teachers, nor the parents, nor the children themselves
could not unambiguously answer this question.

Can a school effectively implement the educational process in a school if the participants
do not have a single and CORRECT opinion?



AHanornyHole CnTyaunmn " B KOJIJIEKTUBaAX NHXXEHEPOB.

Mpumep 2. B KOHCTPYKUMKN SNEKTPUYECKUX LLUKAGOB WUCMOMb30BaNCAa 3a)XuM,
npuvnamBaemMbl MegHbIM NpUNoemM OCHOBaHMEM K LUMHE U B KOTOPOM BUHTOM
3a)KMManunucb MHOronpoBofioYHble MeAHble CUIT0BbIE NPOoBOAa.

KOHCTpyKuMa  u3rotaBnuMeBanacb JIMTbeM  NnaTtyHWM € nocneayoLlen
MexaHn4eckom obpaboTKOoMN.

Bec 3axuma - 500 r., cebectomMmocTb nsrotosneHuns - 116 py6. (2006-un roa).
The situation is similar in teams of engineers.

Example 2. In the design of electrical cabinets, a clamp was used that was
soldered with a copper solder base to the busbar and in which stranded copper
power wires were clamped with a screw.

The design was made by casting brass with subsequent machining.

Clamp weight - 500 g, production cost - 116 rubles. (2006 year).



[maBHas nonesHas yHkuna 3AXKKMMA 6bina yTodHEHa M cTana 3By4vaTtb

rak. «[lepegaTtb TOK OT nNpoBoAa K LMHEe». Bosnukna

naes MCnorb3oBaHWUsS CTanbHOMO LUTAMMAOBAHHOIO MPYXKUHHOMO MPMXMMA,
4YTO M ObINIO B NOCNEeayLWEM pearnn3oBaHo.

CebecToMMOCTb Takoro npmkmma coctasuna okomno 15 py6., BeC — oKono
150 rp.

The main useful function of the CLAMP has been refined and began to
sound like this. "Transfer current from wire to bus". The idea arose to
use a stamped steel spring clamp, which was subsequently implemented.

The cost of such a clamp was about 15 rubles, weight - about 150 grams.



A uMeeT nn Takylo BaXHOCTb doopmynupoBka [T1P, ecnu
npouecchbl NPOU3BOACTBA pearinayloTcs, KOMMEeKTUBbl Kak-To
paboTatoT?

AIMEHHO B 3TOM «Kak-TO» W JieXaT «CEKPETbI» NMOucKa peLleHumn
9 dhEKTUBHON IKOHOMUKM ODBbEKTa aHanunaa.

Does the wording of the MUF has such an importance, if the
production processes implemented, teams somehow work?

It is in this “somehow” that the “secrets” of finding solutions for
effective economics of the object of analysis.



C nosvuun guanektunyeckoro marepuanmama, [T1d aenaeTca cywHOCTbIO
obbekTa aHanm3a, T. €. KaTeropuenm marepuanmcTuieckon AOnanekTUKu
ana obo3HavyeHus1 «BHYTPEHHEN, OTHOCUTENbHO CKPbITOM N YCTOWNYMBOW
CTOPOHbI NMPeaMeToB U MPOLLEeCcCOoB, KOTOpaa ornpenenser nx passutue, a
BCE MHOroobpasve BapuaHTOB OObeKkTa — ABMEHUEM, T. €., BHELUHEN,
MEHee YCTOMYMBOM, YeM CYLHOCTb, CTOPOHOW NpeaMeToB, NPOLLECCOB
OENCTBUTENBbHOCTU.  SBMEeHMe  ecTb  ObHapyXeHue, MposiBieHue
cyLHocTu» [1].

From the standpoint of dialectical materialism, the MUF is the essence of
the object of analysis, i.e., the category of materialist dialectics to
designate the internal,

regarding the hidden and stable side of objects and processes, which
determines their development, and the whole variety of variants of an
object - a phenomenon,

l.e., the external, less stable than the essence, side of objects,

reality processes. The phenomenon is the discovery, the manifestation of
the essence [1].



dopmynupoBaHne [MnasHon [lonesHon PyHKUMM OObEKTaA aHanm3a - 3TO
NpoLECC BbISIBMIEHUS CYLWHOCTU 0OObeKTa aHanusa, 6e3 NoHMMaHUs KOTOPOU

}, : COBEpLUEHCTBOBaHME CaMoro oObekTa aHanusa npeBpallaeTcsa B
N HeapdekTnBHbIN npouecc. ObpaweHne K MNOUCKY CYLWHOCTU (QOYHKLMWN)
ﬁ ; P T oObeKkTa aHanmsa WnNu ero OTAErNbHbIX YacTen MNO3BONAEeT NepecTtpouTb Y

nccnegoBaTens «npegMeTHoe» BuAeHue obbekTa Ha YHKLMOHamNbHOe,
OoCTuYb 6onee rnybokoro NOHMMaHUSA nccnegyemoro oobekTa.

OT10 nos3BonsieT HaxoauTb 3dMEKTUBHbIE PELUEHUs, KaK Haunydwune
NPOSIBMIEHUS CYLLIHOCTW.

The formulation of the Main Useful Function of the object of analysis is the
process of revealing the essence of the object of analysis, without
understanding which the improvement of the object of analysis itself turns
into an inefficient process. Appeal to the search for the essence (function) of
the object of analysis or its individual parts allows the researcher to rebuild
the "objective" vision of the object on the functional, to achieve a deeper
understanding of the object under study.

This allows you to find effective solutions, as the best manifestations of the
essence.



Kaxgasa CcywHOCTb MMeeT MHOXEeCTBO MNPOABNEHU, MO3TOMY,
MHOXECTBO  (PYHKUMW  CYLWECTBEHHO  MeHblle MHOXeCcTBa
peanusaummn aTux PyHKUNHN.

Hanpumep, pyHKUMA nepeMecTuTb OOBbEKT M3 TOYKM A B TOYKY b
MOXET OblTb peanu3oBaHa pasnnyHbiIMK cnocobamun, Hanpumep,
KOHBENEPOM, MOCTOBbIM KpaHOM, rMapaBrnyeCckon TESEXKON U T.4.

Each entity has many manifestations, therefore, the set of functions
Is significantly less than the set of implementations of these
functions.

For example, a function to move an object from point A to point B
can be implemented in various ways, for example, a pipeline,

overhead crane, hydraulic trolley, etc.



[MocTpoeHne hyHKUMOHaNbHO-NapameTpudeckux Mogenen nccrneayemMbix 00 bekTOB Bbi3bIBAET
onpenerneHHble TPyaHOCTH.

O6bI4HO, BbIBOP HOCUTENEN U OOBEKTOB (PYHKUNIW B Tpuaae

«HOCUTENb» - «AEUCTBUE» - «<OBBEKT» ocyLuecTBnseTcs cpaBHUTENBLHO NPOCTO.

Ho nonbop rnarona, BblpsiKatoLero OENCTBMUE, TpebyeT OT wuccriegosartens rnybokoro
aHanm3a B3anMoaencTBuS.

The construction of functional-parametric models of the objects under study causes
certain difficulties.

Usually, the choice of carriers and objects of functions in the triad
"CARRIER" - "ACTION" - "OBJECT" is carried out relatively simply.
But the choice of a verb that expresses ACTION,

requires from the researcher to analyze the interaction in depth.



Monbop rnarona, Bblpaxawwee OENCTBUE obecneunmBaer KavyecTBO MWCCReqoBaHus
doyHKLUMN.

CrnoxHocCTb paboTbl UccriegoBaTtenst 3akrniyaeTcsl B TOM, YTO B JOKYMEHTaLNN
(KOHCTPYKTOPCKOW, TEXHOSTOMMYECKON, 3KOHOMUYECKOW, HOPMATUBHOM U T.4.)
HEeT roToBbIX POPMYNMPOBOK OYHKLNW, TMOO HET KOPPEKTHbIX POPMYITUPOBOK (PDYHKLMUN.

The construction of functional-parametric models of the objects under study causes
certain difficulties.

The choice of the verb ensures the quality of the study of functions.

The complexity of the researcher's work lies in the fact that the documentation

(design, technological, economic, regulatory, etc.)
there are no ready-made formulations of functions, or there are no correct formulations of

functions.



MmeHHO noatomy B uctopun GCA npeanpuHumMmanuncb U
npeanpuHMMaloTCa  MNOMbITKW CO34aHUsl OrpaHUYEHHOro Crmcka
TUNOBbIX rMaronos, Bbipaxalwmx 4eUCTBUSA PYHKUNM.

That is why in the history of the FSA there have been and are being
undertaken attempts to create a limited list of typical verbs,
expressing the actions of functions.



PopmMynMpPoBKM ENCTBUX B STOM CNUCKE OOSTKHbI MO3BONATb:

v' OueHnBatb BbIMOMHAEMYKD (DYHKLUMIO MO YPOBHIO OOCTUMXKEHWUN
nokasaTteneun Ka4yecTBa;

v' OueHnBatb 3aTtpaTbl Ha peanu3aunio BbINONHAEMON PyHKUMN npexae
BCEro B HaTyparbHbIX NokKa3aTensix.

A Takxe:

v' ConpoBoXaaTbCs XOPOLLO NMOHATHLIMU MPUMEPaMU;

v' ConpoBoXaaTbcsi TONKOBAHNEM TEPMMHOB MO CrOBapHo.

The wording of the actions in this list should allow:

v’ Evaluate the function performed by the level of achievement of quality
indicators;

v Estimate the cost of implementing the function performed, first of all in
natural terms.

As well as:

v' Accompanied by well-understood examples;

v' Accompanied by the interpretation of terms in the dictionary.
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1. VI3BeCTEH CNNUCOK AENCTBUX HA4 NOTOKaMKU 3HEPIUK, BELLIECTBA,
nHdopmauunmn, npeanoxeHHoln P. Konnepom B 1975 rogy. Cnncok BknoyaeT
12 nap yHmBepcarnbHbIx gencteumn [2] «MeTon KOHCTpynpoBaHUA MaLUuvH,
NpudopoB 1 annapatoBy. «MA31y4eHUe — noasoujeHue; c6op —
paccesiHue; nposedeHue — HeripoeedeHue; npeobpasosaHue —
ob6pamHoe npeobpa3oesaHue; yeesiu4eHUe — yMeHbUWeHue;
npoeooduMocms — U30JIUpOBaHUe; ebipasHUBaHuUe — KosiebaHue; cesi3b
— npepbieaHue; o6beduHeHuUe — pa3desieHue u op.»

MeToa He nosny4uns LWKPOKOro pacnpoctpaHeHus B npaktuke TPN3.

1. There is a list of actions on the flows of energy, substance and information,
proposed by R. Koller in 1975. The list includes 12 pairs of universal actions
[2] "Method of designing machines, devices and devices." “Emission -
absorption; collection - scattering; conducting - non-conducting;
transformation - inverse transformation; increase - decrease; conductivity -
isolation; alignment - fluctuation; communication - interruption; association -
separation, etc. "

The method is not widely used in TRIZ practice.



2. \aBecTeH Takke CrnmMcoK ENCTBUN, MOMYYEHHbIX B pe3yrnbrare
nposeaeHuns gecatkoB PCA B aNeKTPOTEXHMYECKOW MPOMbILLIIEHHOCTH [3].
Cnuncok HOCUT OTpacrieBOW xapakTtep.

«lpakTuka npoBeneHnsa PyHKLMOHANIbHO-CTOMMOCTHOIO aHanusa B
anekTpotexHndeckon npombineHHocTn / INog pean. M.I. KapnyHuHa. - M.:
OHeproaTommaaart, 1987r.».

2. There is also a list of actions obtained as a result of conducting dozens
of FSAs in the electrical industry [3].

The list is industry specific.

“The practice of carrying out functional cost analysis in the electrical
industry/Ed. M.G. Karpunina. - M.: Energoatomizdat, 1987.




3. Cniegylownm atan cocTaBneHUs1 CMMCKOB AENCTBUN CBA3aH C aBTOMaTmM3aunemn
doyHKUMOHanbHo-opneHTuposaHHoro rnouncka (®OI1) B 2005r. Metognka POl cTpounTtca
Ha OOLLUHOCTM OenCTBMA OYHKLUK B CaMbIX pasfnyHbIX 0bractax ¢ nocrnegyroLwmm
NEePEHOCOM TEXHUYECKUX PELLUEHUN U3 «OTAANEHHOM» 0brnactTn B «NPobreMHyo»
obnacTtb. T.e., hopmynupoBKa rnarosna, BblpaxarLero gencreme yHKUNM SBrsieTca
cBoeobpasHbiM « MOCTUKOMY nepexoga u3 obnactu B obnacTb.

AsTtomatunsauus ®OIl1 no3sonseT npakTU4eckn MrHOBEHHO NPOCMOTPETL BCE
OOCTYMHble NHOPMAaUUVOHHbIE 6a3bl (MaTeHTHbIE, HAYYHO-TEXHUYECKNE U T.4.) U,
cregoBaTtesibHO, CYLLLECTBEHHO COKPaTUTb MPOLOSTKUTENBHOCTb MHPOPMAaLMOHHOIO
noucka.

3. The next step in compiling lists of actions is related to the automation of function-
oriented search (FOS) in 2005. The FOS methodology is based on the commonality of
the function action in a variety of areas with the subsequent transfer of technical
solutions from a "remote" area to a "problem" area. That is, the wording of the verb
expressing the action of the function is a "bridge" of transition from area to area.

Automation of the FOS allows you to almost instantly view all available information
databases (patent, scientific and technical, etc.) and, therefore, significantly reduce the
duration of information search.



- Ho Bce nHdopmMaunoHHbIE Ba3bl CTPOATCA B KOHKPETHOM NPEAMETHOM
BUOEHUM CNELManMCcToB CO CBOUM crieumdunyecknm Habopom hopMyrnmnMpoBOK.
CosgaHue e creymanm3anpoBaHHbIX MHopMaunMoHHbIX 6a3 no Tuny 6as B 10
«MN3obpeTatoan malmHa» siBNAeTcs YpesBblHanHO TPYJOEMKUM U
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But all information bases are built in a specific subject vision of specialists with
their own specific set of formulations. The creation of specialized information
bases similar to the bases in the Inventing Machine software is extremely time-
consuming and expensive.




4. Metoguka PyHKkuMoHanbHO OprneHTMpoBaHHOro Noucka npegnaraeT ocywecTBUTb abcTparnpoBaHue rno
rnarosny - 4encTBuo, abcTparnpoBaHue - 0600LLeHNE MO 0OBLEKTY (PYHKLMN U HOCUTEMNIO OYHKLNMN.

Ho, abcTparMpoBaHune - 370 PyHKLUMA YenoBeYeCcKoro Co3HaHus, abcontoTHO He nogaarLascs
aBToMartmsaumu.

Torga, Ha NOMOLLb NPUXOaUT naes rpynnmMpoBaTh KOHKPETHbIE CNOBa, TEPMUHBLI B BIIM3KME NO CMbICITY
rpynnbl U NCMOMNb30BaTh aBTOMAaTU3MPOBAHHLIN MOUCK B MHPOPMALMOHHBIX 6a3ax Nno KOHKPETHbLIM CIlIOBaM.
N 30ecb cHOBa BO3HMKAET NOTPEOHOCTb B COCTaBMEHUN 8Cceox8ambigarou,e20 U 0OHO8PEMEHHO
MUHUMaJIbHO20 CINuUCKa 2/1a20J108, BblpaxalLmx gencrene yHKUUW, KOTopble Mornm bbl cocTaBuTb
OCHOBY CMbICITOBbIX rpymnn.

4. The Methodology of Functionally Oriented Search proposes to carry out abstraction by the
verb - action, abstraction - generalization by the object of the function and by the carrier of the
function.

But, abstraction is a function of human consciousness, absolutely not amenable to automation.
Then, the idea comes to group specific words, terms into groups that are close in meaning and
use automated search in information databases for specific words. And here again there is a
need to compile an all-encompassing and at the same time minimal list of verbs
expressing the action of functions that could form the basis of semantic groups.



5. B ctatbe [4] O.LN. ®epocoB. TRIZ-Fest-2009. «CTaTtnUCTMKa afIEMEHTAPHbLIX YHKLNWY . COCTaBMeH
CMNCOK 3fIEMEHTaPHbIX AEUCTBUIN NMyTeM aHanusa 32 pyHKUMOHanNbHbIX MOAeSIen U3 pasnuyHbIX
oTpacneun TexHukun. lNpueegeHa cTaTUCTMKa NOBTOPSEMOCTM (POPMYINMPOBOK N peKkoOMeHLauus aBTopa
obpaTtuTb ocoboe BHUMaHME Ha Te (POPMYNUPOBKN, KOTOPbIE UMEIOT BOSbLLYIO YacCToTY.
HepocTtatkamu npueeaeHHoOM Tabnumubl OPMYIIMPOBOK, Ha HaLl B3rns, SBASeTCs OTCYTCTBUE
CMbICITOBOrO TOSIKOBaHWUS NMPUBEAEHHbIX AENCTBUI, NOAX0AA K OLEHKE 3aTpaT Ha peanusaumto, SICHbIX
NPUMEpPOB NPOSIBIIEHUS AEUCTBUS.

3BeCTHO, 4TO BCNoMoraTenbHbIX PYHKLMIA, HANpPUMep, «NepeMeLLaTb» B pearbHbIX CUCTEMAX MHOMO
BonbLue YeM OCHOBHbIX, co3uaaTesibHbIX PYHKUWI, T. €. CTaTUCTUYECKKN, BCnoMoraTesibHble (PyHKUNN
BCTpeYaloTCs vyalle, a 3Ha4MMOCTb OYHKLMW HU3Kas.

5. In the article [4] Yu.l. Fedosov. TRIZ-Fest-2009. "Statistics of elementary functions". a list of
elementary actions has been compiled by analyzing 32 functional models from various branches of
technology. The statistics of the repeatability of formulations and the author's recommendation to pay
special attention to those formulations that have a high frequency are given.

The disadvantages of the above table of formulations, in our opinion, is the lack of a semantic
interpretation of the actions given, an approach to estimating the costs of implementation, clear
examples of the manifestation of the action.

It is known that auxiliary functions, for example, "move" in real systems are much more than basic,
creative functions, i.e. statistically, auxiliary functions are more common, and the significance of
functions is low.



https://metodolog.ru/node/290
https://metodolog.ru/node/290
https://metodolog.ru/node/290

6. B pabotax [5,6] C.A. KonuaHos, M.C. Py6uH, E.J1. Cokonos,. «KoHLeNLUMs aBTOMaTU3NPOBaAHHOW
cuctembl POlM», «TPU3-KoHdepeHumna — 2007». C.A. KonyaHos, M.C. PybuH, E.J1. Cokonos. O
METOAMNKE NCMNOMb30BaHNS aBTOMaTU3UPOBAHHOM CUCTEMbI DYHKLIMOHANBEHO OPUEHTUPOBAHHOIO NOUCKA,
Teopus 1 npakTuka pelleHuns nsobperarenbckmnx 3agad. « COopHMK OoKnagoB KoHgepeHunny, ctp. 309.
anpobupoBaHo nHTeNnektTyanbHoe aapo AC POl B yactn paboTbl Nonb3oBaTens, Kak ¢ rrnarosiamu
OEUCTBUSA, Tak U C 06bekTamMu. onucaH ogmH U3 noaxonos K asTomaTtusaumm OOl warm 3-7 (3.
¢ghopmyrnuposaHue mpebyemMo20 ypoeHsi napamempa pyHKyuu; 4. opmynuposaHue o0606uweHHOU
¢pyHKkyuu; 5. Udenmuchukauusi nudupyrouwieti obrracmu mexHUKU, 8 KOmopou peasusayusi amou
¢yHKUyuu Haubosee ycnewHa, 6. lNouck akcnepmoe e OaHHOU obniacmu; 7. Ombop mexHoso2ull).

6. In the works [5,6] S.A. Kolchanov, M.S. Rubin, E.L. Sokolov,. "The concept of an automated FOS
system", "TRIZ-Conference — 2007". S.A. Kolchanov, M.S. Rubin, E.L. Sokolov. On the methodology of
using an automated system of functionally oriented search, Theory and practice of solving inventive tasks.
"Collection of conference reports", p. 309. The intellectual core of AS FOS has been tested in terms of
user work, both with action verbs and with objects. one of the approaches to automation of FOP steps 3-7
is described (3. formulation of the required level of the function parameter; 4. Formulation of a generalized
function; 5. Identification of the leading field of technology in which the implementation of this function is
most successful; 6. Search for experts in this field; 7. Selection of technologies).


https://metodolog.ru/01160/01160.html
https://www.trizland.ru/trizba/pdf-articles/TRiz_fest_2007_referats.pdf

B pabotax He npuBoanTCS CMCOK opMynMpPOBOK AencTBun. [pun aTom, aBTopamm
OTMeYaeTcs HeobXoaANMMOCTb KBanuduumnpoBaHHoOro ydyactus crneyuanucta no TPN3-OCA B
dopmmpoBaHmn Basbl MOUCKOBLIX 3arnpocoB (ee adekeamHoe HaroJIHeHuUe u
YHKUUOHUpOBaHUe Moxxem 6bImb obecrie4eHO MOJILKO 8 "Mecmax cKkornsieHus"
makux crieyuasiucmoe 3a c4em rnocmosiIHHO20 NMocmyrnsieHuUsi HO8bIX NMOUCKO8bIX
3anpocoe). ABTOPbl HE aKLEHTMPYIOT BHAMAHNA U He 3a4al0TCsa BOMNPOCOM, No4YeMy yyacTme
KBanMduumupoBaHHOIO «NMOMCKOBUKA» coxpaHAaeTca? B ctaTbe He npuBeneH yoeamTerbHbIN
npumep paboTocnocobHOCTU NPeasIoKEeHHOro anropuTma.

The works do not provide a list of formulations of actions. At the same time, the authors note
the need for qualified participation of a TRIZ-FCA specialist in the formation of a database of
search queries (its adequate filling and functioning can be ensured only in "places of
accumulation" of such specialists due to the constant receipt of new search queries). The
authors do not focus attention and do not ask why the participation of a qualified "search
engine" is preserved? The article does not provide a convincing example of the efficiency of
the proposed algorithm.



8. N3BecTeH naTeHT 2011r., onucbiBalOLWNKA anroputmM padoTbl CUCTEMBI
aBTOMaTU3npoBaHHOro rnoncka nHgopmauum Ol1, B KOTOPOM eCTb oparMeHT crnncka
aencTeuin yHKUUN, TOSTIKOBaHWE OeNCTBUS, nameHsiemble napametpsbl [7] C.C. JInTeuH,
M.C. PybuH n gp. Cnocob nHdopmaLlmoHHOro nomcka (BapmaHTtbl) U KOMObOTEPHAS
cuctema ans ero ocyulecteneHus. [NateHT RU 2 506 636. B npeanoxeHHoM anroputme
OTCYTCTBYIOT MHOPMALMA MO OUEHKe 3aTpaT Ha peanusauunto yHKUUN B HaTyparibHOM
BbIPa)XEHMN, YTO CHMXKAET LeHHOCTb ans nposeaeHns ©®CA.

8. A patent of 2011 is known, describing the algorithm of the automated information
retrieval system FOP, in which there is a fragment of the list of actions of the function, the
interpretation of the action, changeable parameters [7] S.S. Litvin, M.S. Rubin, etc. A
method of information retrieval (options) and a computer system for its implementation.
Patent RU 2,506,636. The proposed algorithm lacks information on estimating the costs of
implementing the function in kind, which reduces the value for conducting the FSA.


https://www1.fips.ru/iiss/document.xhtml?faces-redirect=true&id=5b6602c49e24bdaeb90fea650d8049f3

PaboTta no cocraBrneHuto npegnaraemMoro rinoccapus 4eucTesnmn oyHKLNN
npoBoaunack B paMmkax BbinosiHeHua npoektoB TPN3 otaenom ®CA OAO
«[dnBHOropckoro 3aBofa HM3KOBOSbTHbIX aBToMatoB» B 2005-2007 r.r.
[MpoeKkTbl BbINOMHANNCL No cTaHgapTam «ImCorp» ¢ npuMeHeHnem
nporpammHoro komnnekca « TechOptimizer 3.0».

C nomoLbo NporpamMmmel NpoaHannanpoBaHbl OYHKUNOHANbHLIE
MOAENN OEeCATKOB NPOEKTOB NPENMYLLIECTBEHHO MALLNHOCTPOUTENTbHON
oTpacnu (3ANeKTPOTEXHNUYECKOE NPeanpuaTne, 3aBo TAXKENOro
MaLLUNHOCTPOEHMUS).

TechOptimizer

The work on compiling the proposed glossary of actions of functions was
carried out within the framework of the TRIZ projects by the FSA department
of JSC Divnogorsk Plant of Low-voltage Automata in 2005-2007. The
projects were carried out according to ImCorp standards using the
TechOptimizer 3.0 software package.

With the help of the program, functional models of dozens of projects were
analyzed mainly in the machine-building industry (electrical engineering
enterprise, heavy machinery plant).



35 OgHnm 13 HegocTaTkoB paboThl C NPOrpamMmon Oblfio OTCYTCTBUE
Habopa hopMynMPOBOK AENCTBUN DYHKLUIA NPU ONUCAHUN
B3aMMOAENCTBUN MeXOY 3reMeHTaMn CUCTEMbI. DTO 3HAYUTENBHO
yeesiu4ueasio mpyodoeMKOCMb 8bINOJIHEHUSI (PYHKUUOHa/IbHO20
TechOptimizer @Ha/iu3a v NpMBOAMIO K HecoasacoeaHHoCmMu Mexay
UcCrnoJsIHUMesIIMU Pa3HbIX TEM.

One of the disadvantages of working with the program was the lack of a
set of formulations of function actions when describing interactions
between system elements. This significantly increased the complexity of
performing functional analysis and led to inconsistencies between
performers of different topics.



[moccapun npegcraBndaeT U3 cebs Tabnuuy:

B nepBon konoHke npmBoasTcsa ¢hopmMyrniupoeku delicmeusi B COOTBETCTBUM

co cnosapem Oxerosa C.U.

BTopasi KonoHka onncbiBaeT TONIKOBaHME OENCTBUS.

TpeTbsa — NpUMepPLI MONE3HOro NPOSABNEHNA B TEXHUYECKUX CUCTEMAX.

UeTBepTas KofoHKa oTpaXkaeT paboTy, UICTOYHUK 3aTpar, 110380/15ouue oyeHusams 3ampamabl

¢yHKyUU.
B nocnegHen konoHke NpuBeaeHbl KOHCTPYKLUMN, TEXNPOLIECCHI, B KOTOPbIX NPOSABNSAETCS AENCTBUE.

The glossary consists of a table:

The first column contains the wording of the action in accordance

with the dictionary of Ozhegov S.1.

The second column describes the interpretation of the action,

The third is examples of useful manifestations in technical systems.

The fourth column reflects the work, the source of costs, allowing you to estimate the costs of the
function.

The last column shows the constructions, technical processes in which the action is manifested.



[moccapumn gencrteum dyHkumn. Glossary of function action.

Mnaron, BbipaxaroLwmm TonkoBaHue no Mpumepkbl nonesHoro Pab6oTta, ucTo4HuK 3aTpar KoHcTpyKuumn, Texnpoueccsl, B
Aencteue (oencreve OxeroBy C.U. nposBneHna B TC KOTOPbIX NPOABIISETCA AeNCTBUe
no OxeroBy C.W.)

14. HarpeBaTtb CpenaTtb TéNnbiMm, PasorpeBs cnvTtkoB Ans 3aTtpaTbl TENNOBOW aHEPrumn Ha | HarpeBaTenbHbIE NeYw.

(HarpeTb) rops4mm. NMOArOTOBKM U3rOTOBIIEHUA | KOMMNEHCaUMo NoTepb Tenna Ha [ O6orpeBaTtenbHble CUCTEMBI.
MOKOBOK. n3ny4eHne, KOHBEKLMIO, Cywwnkun. TepmoycagouHble
Pasorpes meTtanna npu TEeNNOEeMKOCTb BELLEeCTBEHHON |o6onoykn. HarpesaTtenbHble
TepmoobpaboTke aAns Macchl. YyCTaHOBKW ANsi NonMMepusanmm

N3MEHEHMNS CTPYKTYPbI. nokpblTui. MNanka. Ceapka. Jlntee.




BbisiBNeHbl NapHble 4ENCTBUA: NpsiMOe — obpaTHOe, HanpuMep, nanyyaTtb — NornoLaTb,
COEedNHATb — pasbeanHATb N ap.
Paired actions are revealed: direct — reverse, for example, radiate — absorb, connect —

disconnect, etc.

Fnaron, Bbipaxarowmmn
aencreue (pencrteue
no OxeroBy C.U.)

TonkoBaHue no
OxeroBy C.W.

Mpumepbl nonesHoro
nposiBneHna B TC

PaboTa, NCTOYHMK 3aTpaT

KoHcTpyKkumMu, Texnpouecchl, B
KOTOpbIX NPOSIBNsieTCcs AeACTBUe

14. HarpeBatb
(Harpets)

CraenaTh TEMIBIM,
TOPSTYHM.

PazorpeB cnuTkoB aJist
MOJTOTOBKH
M3TOTOBIICHUS IOKOBOK.
PazorpeB meranna npu
TepMoOoOpaboOTKe ISt
WU3MEHEHUS CTPYKTYPBI.

3arparbl TEIJIOBOM SHEPTUH Ha
KOMITEHCAIMIO TOTEPh Teria
Ha U3JIy4YeHHEe, KOHBEKIIHIO,
TEIJIOEMKOCTh BEIIECTBEHHOM
MAaccChl.

HarpesarenbHbie neuu.
OO6orpeBaTebHbBIC CHCTEMBI.
Cymunku. Tepmoycagounsie
ob6onouku. HarpeBarenpHbie
YCTaHOBKH 7S OJIMMEPHU3ALIUN
nokpsiThil. [Taitka. CBapka. Jlutbe.

15. OxmaxnmaThb
(Oxnanutsp)

C,Z[eJ'IaTB XOJIOAHBIM,

XOJIOAHEE, OCTYIUTD.

OXJ'Ia)KI[eHI/Ie Pa3orpeThIX
I[eTa.]'Ieﬁ B 3aKaJIOYHBIX
BaHHax.

3arparbl Ha OTHEM TEIUIA OT
HarpeTou Macchbl.
(Obecneuenne Macchbl
OXJIQJUTEIIS], YCIIOKHEHNE
(GopMBI U yBETHUYCHUS
IUTOIIAAN U3Ty4YEHUH,
KOHBEKIINH, IEpeMEILCHHE.

3akanouHblie BaHHbI. O01yB
ANEKTPOABUTATEIS,
anekTpoobopynoBanue. OXaxaeHue
BOJISIHOE WJIM BO3AYLIHOE UHAYKTOPOB
WHJyKIMOHHBIX NI€YEH, YCTAHOBOK.
OxnaxkJIeHne EeKTPUUECKON YTy Ha
MJIACTUHAX IyTOTaCUTEIbHON
KaMephl.




Bbinn BblgeneHbl NPoCcTble AENCTBUSA, HANPUMepP: OeNnTb, YOepXnBaTb, HarpesaTb
Simple actions were highlighted, for example: divide, hold, heat

Cnaron, Bbipaxarowumn
nencteue (gencreue
no OxeroBy C.U.)

TonkoBaHue no
Oxeroy C.U.

Mpumepsbl
nonesHoro
nposBnenunsa B TC

PaboTa, UCTOUYHMK 3aTpaT

KOHCTPYKLWIVI, Texnpouecchl, B
KOTOPbLIX nposaBIisieTcs AeﬁCTBMe

3. Jlenuth

Pa3zpenunars Ha
JaCTH.

Otnenenue
IOpLIMY IIpEMUKCA
JJIsI B3BBCIIINBAHUWA.

HpeononeHI/Ie CHUJI CICIIIICHUS MaCCHI.

PyOka Ha runbpoTuHe.
O6pyOKa JIUTHUKOB.
[[ITammoBka — BEIpyOKa.

6. YnepxuBarh

CayXuTh onopoi

Yarmika BecoB

KOMHGHC&III/ISI CTaTUYECCKUX NN

KiremmeBotii 3axBar kpana. Kapkac mkada.

(mepxath) 4eMy-H., yAEpKUBAET JTUHAMHYECKUX Harpy3oK OT Beca, [apuup noaseca aBepeil.
MOJAEPKUBATD, B3BEIINBAEMYIO JENCTBUS CUJI MHEpLUH, yAapa, [Ilnna aBTOMOOMIIA.
COXPAaHATH B MOPLHUIO PEaKTUBHBIX CHJI, CHJI YIIPYTOCTH,
oTpeeaEHHOM IJIaCTUIINHA. nepernaja JaBjaeHus,
MOJIO’KEHUH. TUPOCTATUYECKHUX CHII, a3P0 —
TUAPOJUHAMUYECKUX CHJI, TETNIOBOTO
paciipeHus, JEKTPOJUHAMUYECKIX
CHJL, DJIEKTPOCTATUYECKUX CHJI,
JTaBJICHUS 3ByKa, CBETA.
9. Bpamars 3acTaBnsaTh ABUTaThCs | JlBUTarens [Ipeononenue cun TpeHus, [IpuBox cTraHka, BpallleHHUE KOJIEC
110 OKPY)KHOCTH, BpauaeT Harpy304HOr0O MOMEHTa, MOMEHTA TEJIEeKKH, BpallleHne OJI0KOB,
BEPTETH. MEXaHU3M, WHEPLUHU NPU U3MEHEHUHU CKOPOCTH COCTABJISIONIAs CIIOKHOTO JIBHXKEHUS

O6apaban nebeaKu.

BpaIlCHU:.

ITOABHKHBIX I[epxcaTeJIeﬁ KOHTAaKTOB.




BblaeneHbl CNoXHble AeNCTBUA, HAaNMpUMep: KOHTPONNPOBaTh, YNpaBnAaTb, COEAVNHSATD.
CrioxHoe gencrtaue coctouT na npoctbix. Complex actions are highlighted, for example:
control, manage, connect. A complex action consists of simple ones.

Cnaron, Bbipaxarowmmn
aencteue (aencreue
no OxeroBy C.U.)

TonkoBaHue no
OxeroBy C.U.

MpumepbI NONe3Horo
nposBneHna B TC

Pab6oTta, nCTOUYHUK
3aTpar

KoHcTpyKuMK, Texnpouecchl, B KOTOPbIX
nposABnsAeTcsa gencrene

19. OrmeTuTh

3Hak, clIeJIaHHBIA Ha
4EM-HUOYIb.

Pa3zmerka
METAJUIOKOHCTPYKIIHI
OJI CBApKY.
Krneitmenne u3nenmi,
neraineil. MapkupoBka.

CI10)XxHO€E IENCTBHE.
TpynoeMKOCTh HaHECEHUSI
3HAKOB. 3aTpaThl HA
WHCTPYMEHT OTMETOK.
(kneiima, Kpacka,
Tpadapersl, u T.11.).

TexHn4YeCcKui KOHTPOJIb Y3JI0B, JETaJIEH,
HW3JICITNN, CIIMTKOB.

23. YopaBisaTh

Hanpasnsats xon,
JIBIDKEHHE KOIO-4€ero-
H.

PykoBoauTs,
HaIpaByIsATh
NIeSITEIbHOCTb,

IEUCTBUSA KOI'O YETO-H.

[Tepconan ynpasisier
nepeMenieHueM KpaHa,
IoJjia ey, noxadei
TOIUTHBA, PaOOTOM
npecca.

CIoXHOE JIeHCTBHE.
TpymoeMkocTb. 3aTparbl
Ha CPEeCTBA YIPABICHHUS.
3aTrparbl Ha MOJyYCHUE U
aHaJIu3 JOCTOBEPHOM
nHpopmaiuu 06 o0beKTe
yIpaBJICHHUS.

TpancnoptupoBka rpy3oB. Hactpoiika
000pyIOBaHUS.
VYrpasieHue pabotoit 000pyI0oBaHUS.

24. U3mepsTh
(M3meputsp)

OnpenenuTh Kakou-
HUOYIb Mepoi
BEJIMUUHY Yero-
HUOYb.

H3rorosieHne 3aroToBOK
JUISl INTAMIIOBKH.
Kontposs TOKa B
IIEKTPUYECKOH LIECTIH.

CI0XHOE JIeHCTBUE.
TpynoeMkocTb. 3aTparbl
Ha U3MEPUTEIIbHbBIE
CpeJICTBa.

AHanu3 CTPyKTYpbl MeTaljia TOKOBOK.
AHanu3 ynapHoi BI3KOCTH 00pa31oB
KPIOKOB.

AHanu3 TopucTocTu GOPMOBOUHOM
CMECH.




Tunosas oyHKuMoHanbHas mogesnb. Typical functional model of switcher VA57-35, 250A.
[MpoekT «MoaepHusaums soikntoyarens BA 57-35, 250A»
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3akntodeHne/Conclusion

NTorom paboTbl SIBNSIETCS COCTaBNEHUE rroccapusl, coctosiero n3 43-x onncaHHbIX
TUNOBbIX (PYHKLUNA.

[Moccapuin ycnewHo npuMmeHsieTca B npouecce obydyenmna TPU3, npoBognmoro Ha
KpacHosapckoM MeTannyprryeckomMm 3aBofe B pamMKax rnporpammel « HactaBHM4eCTBOY.

The result of the work is the compilation of a glossary consisting of 43 described typical
functions.

The glossary is successfully used in the process of TRIZ training conducted at
Krasnoyarsk Metallurgical Plant as part of the TRIZ-couching program.



3akntodeHne/Conclusion

[TpumeHeHne rnoccapumda No3BONSAET NOMOYb HEOMbITHBIM NOSb30BaTENAM NPaBUNbLHO
dopmynunpoBaTb PYHKLNU; CYLLECTBEHHO COKPATUTb BPEMS Ha NnpoBeaeHnE
dyHKLMOHANbHOro aHanusa; ctTaHgapTu3anpoBaTth (MpUBeCTU K obuwemy Bnay) paboTol
BbINOSIHEHHbIE Pa3HbIMW KOMaHA4aMU B pa3Hoe BpeMS.

[moccapuin MOXeET BbITb pacLUMPEH 1 OOMOSIHEH HA OCHOBE Dosee WUPOoKOoro ornbiTa
BbINonHeHNs npoektos rno TPASI.

The use of the glossary allows you to help inexperienced users to formulate functions
correctly; significantly reduce the time for carrying out functional analysis; standardize
(bring to a common view) the work performed by different teams at different times.

The glossary can be expanded and supplemented based on broader experience in the
implementation of TRIZ projects
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