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Cucremaruzaius BermoapbHOro AHain3a U €ro UCoJb30BaHueE 3a
npeesaMu TEXHUUYECKUX CUCTEM

IOpuit benbckuit

PykoBogutens - Mactep TPU3 Anekcanap JIsBoBuu JIrobomupckuii

O0mast xapaKTepuCTHUKA UCCJIeI0BAHUSA

B TeueHne MHOrMX JeT aBTOp MpoOOBaN TNpenojaBaTh OpPUTMHAIBHBIE 76
CTaHJIapTOB BemonpHOro aHamu3a aBCTPAIMHCKUM HMH)XeHepaM. Pe3ynbTarhl
OKa3aJIuCh MeYallbHIMU. BOJBIIMHCTBO citymaTeneil yxe mocie AByX AHeH o0ydeHHs
BBIpAXKaji0 HEXKEJaHWE HCIOJAb30BaTh 76 craHgapToB. MHXeHepbl HaxoIWiId
CTaHIApPTHl TPYIHBIMH JUIS HW3yYEHUS U OKa3aJUCh HECIOCOOHBIMH TI'PaMOTHO
IPUMEHATh 3TH cTaHAapThl. s Toro, 4roObl pemMTh 3Ty HpoOiIeMy M IOMOYb
WH)KEHEpaM OBJIa/IeTh BenojabHbIM aHaIM30M, aBTOp OOOOLIMI M CHCTEMAaTU3UPOBA
IIpoLeAypy peuleHMs 3ajad MeToAoM BemnonpHOro anammsa. JTa HOBas mpoueaypa
BKJIIOYaeT B ce0sl MATh OCHOBHBIX IIAroB, KOTOPBIE OXBATHIBAIOT BECh IPOLECC
IMPUHATHS PELICHUS — OT MOJEIMPOBAHUS UCXOJHON CUTyallMK A0 BBIOOPA pelIeHus,
KOTOpOE TMPHU CYHISCTBYIOIIMX YCJIOBHUAX OBUIO OBl Hamboiee IMOAXOISIIUM.
CeMpIecsT IECTh CTAHJAPTOB 3aMEHEHBI IIATHIO MOAEIBHBIMH PEIICHUSMHU — IATHIO
OOIIMMU THUITOBBIMH BapHaHTaMHU BO3MOXKHOTO permieHus. Kaxioe TUnoBoe perieHue
UTPAEeT TaKylo e poib, 4TO U CTaHIapT, — OHO PEKOMEHIYET I0JIb30BaTENI0 KapKac
uzaeu peuieHus. Tunosoe pemenue "mpeoOpaszyerca” B uaen (HakTUUECKUX peIIeHHUH
MyTEM HCIONb30BaHus MHeMOHUKH MATXOMMB (neiicTBus u BemecTBa, KOTOPhIE
NpUHAANIEKAaT K BOCBMH oOnacTaM: Mexanuke, Akxyctuke, Teruiore, Xumuu,
OnextpuuecTBy, Marautusmy, MexmonekyinspHoMy U buonoruueckomy
B3auMojieiicTBuAM). [IpakTHuHOE pelleHne BBIOUpPACTCS W3 HMEIOIIMXCS  HJIeH
pelIeHns Mocie IPUHATUS BO BHUIMAHHUE CYIIECTBYIOIINX YCIOBH.

B Tedyenue mocieaHMX BOCBMM JIET HOBOW Ipouenype BemecTBeHHO-1oneBOro
aHaJIM3a yCHEIHO u3y4yanu npodeccuonansl u3 Apcrpanuu, ABctpuu, CuHramypa u
Manaiizuu. Hosas nponenypa BenosnpHoro anannsa noMoriia UM HCIIOJIB30BAaTh CBOU
3HaHUs Ooree d(P(PEKTUBHO, TaK KaK OHA COJeHCTBOBaNA MPpodeccHoHaNiaM B IMOMCKE
pelieHni 3a mpenenamu paMok cBoed mpodeccuu. Kpome Toro, cneunmanmucr,
npaktukytommii TPU3, Tenepp mosydaer cBoOoay ajnanTupoBaTh BeriecTBeHHO-
MOJIEBOM aHaJIM3 K CBOMM COOCTBEHHBIM MOTPEOHOCTSIM C Te€M, YTOOBI OH B OOJIbLICH
CTETIEHH COOTBETCTBOBAJ €ro Mpodeccum.

Bonee Toro, 3TOT HOBBIN MOJXO0/ Ja€T BO3MOKHOCTh MpodeccuoHazaM NpUMEHUTb
BenonbHbli aHanu3 i pa3pelieHus] KOHQIUKTHBIX CUTYallUi, KOTOpbIE MO CBOEH
NPUPOIE JIeXKaT JaleKo 3a MpeesaMM YUCTO TeXHUYecKuX obnacted. Taxke HoBas
npoueaypa Hanuia 3¢p(HEeKTUBHOE UCTIOIb30BaHUE B IMBEPCUOHHOM aHAIIU3E.

Ora cucreMaTU3MpOBaHHas Npoueaypa BenonbHoro ananmsa paccMoTpeHa B psizie
crareii u HenaBHO Beimeamed kaure (Belski, 2007). 3a mpomuible HECKOJIBKO JIET
CUCTEMATHU3UpOBaHHas Ipouefypa BemonapHOro aHain3a IOMOIVIA 3HAYUTEIBHO
YBEJIMUYMBAThH YHUCIIO JIIOJIEH, UCIIOIB3YIOUIMX OCHOBBI BenosbHOro MoienupoBaHus u,
B pe3yJibTaTe, ykpenwia nojaoxxenue TPU3 B ctpanax 3anazna.
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AKTyaJIbHOCTb TEMbI UCCJICI0BAHUA

XOTs UWHCTPYMEHTBI pEIICHHS M300peTaTeNbCKUX 3aJad, W3JI0KCHHBIE B
poccuiickoit Teopuu Pemenmst M3obperatensckux 3amau (TPU3) mcnonws3zoBamuck
WHXeHepaMu UM yuyeHbiIMM B TeueHue 30 ner, BemiecTBeHHO-1OJEBON aHAIN3
(BemonpHBINM aHamM3) TMOKa YTO HAIIEN Ha 3amaje JUIIb HEMHOTHX IOCIIeIOBATENCH.
CyuiecTByIOT JBE OCHOBHBIE MPUYUHBI, IO KOTOPHIM CTOJIb MAaJIOE€ YHUCIIO
npodeccroHanoB UCHOIb3YIOT BenonbHbI aHanu3 3a mnpeaesaMu pyCCKOSI3bIYHOTO
mupa. OmHa U3 HHUX CBfI3aHA C HEJOCTAaTKOM COOTBETCTBYIOIIUX YUYEOHBIX
MarepuaioB. Bropas npuumHa - 3TO OrpaHUYEHHS] BO BPEMEHHU, KOTOPBIE CKOBBIBAIOT
npo¢eCCUOHATIOB B OBICTPOTEYHOM JIBA/IIATh TIEPBOM BEKE.

Bo-niepBbIX, BakHO ydecThb (PAKT OTCYTCTBHUSI COOTBETCTBYIOIIETO yueOHHKA U
00pa30BaTeNbHON METOMOJIOTHH, TOIXOSAIICH JUIsi CaMOCTOSTEIBHBIX 3aHSITHA.
Heckonbko kuur mno BemosipHOMYy aHanmu3y yKe HamucaHbl Ha Apyrux (He Ha
pycckoMm) si3bikax (Salamatov Y., 1999; Terninko J., Zusman A., Zlotin B., 1996; Fey
V., Rivin E., 2004). XoTs B 3TUX MyOJHMKAIUAX COACPIKUTCS aBTOPUTETHBIN 0030p 76
BenonbHBIX CcTaHmapToB, camMu TI0 cebe OHM HE MOTYyT OBITh 3(PPEKTUBHO
UCIOJIb30BaHbl MPU M3YyUYEHUH METOAOJOTHH. TpaJullMOHHO MyOIHKAIMK 3HAKOMST
yuTaTensi ¢ BellecTBeHHO-MONEBBIM aHANM30M B BUJIe 70 CTaHAAPTHBIX pEHICHUI
0oJiee WM MEHEE B TOM K€ CTHJIC, B KaKOM CTaHJIApThl ObLIN TIpeacTaBiIeHb B 1986
roxy [6], okujasi, 4To 3amaJHbIA YUTATENb CMOXKET OBJIAJIETh dTUMHU CTaHJApPTaMH,
KaK 3TO JIeJaJId POCCUICKNAE NHKEHEPBI TPHU ACCATUIETHS Ha3al.

Oty nyOnWKaIlMy HE MPUHUMAIOT B pacdyeT 3HAYUTENbHbIE OTJIMYUS B MaHepe
MOJIyYEHUsl 3HAHWW, a TaKK€ B JKU3HEHHBIX OKMIAHUAX 3aHATOTO 3amajgHoOro
yenoBeka. M3yuenne TPU3 B Poccum B 1980-e¢ rr. Bputo riaBHBIM 00pa3zom
rpymnmoBbiM. OOBIYHO O0YYEHHE TTPEyCMaTPUBAJIO MHOTOYAaCOBOM MPSMON KOHTAKT C
npenonasatenemM (Macrepom TPU3) Ha cemunapax nmo TPU3 u mecsubl mpakTHKH
(mox ero pykoBoACcTBOM). [leyaTHbie MaTepHasibl TPEOOBAIKMCH TOJIBKO KaK KpaTKUE
HallOMUHAHUA O MpoIeaAypax, KOTOPbIe YCBAMBAINCH U MOBTOPSJIUCH Ha CEMHUHApAX.
Nmenno IlpernogaBarens U COKypCHUKOB, KOTOPBIC 3aIOJHSIIN MPOOEIBI B yICOHOM
METOAOJIOTUH, W HEJOCTABAJIO B ATUX MaTepuaiax. boiee Toro, Te mnpumepsl,
KOTOpbIE TPHUBEJACHBI B J3THX MyOJHUKAIUAX I WIUTIOCTPUPOBAHUSI METOJIOJIOTHH,
MOYTH IEIUKOM 0a3MpOBAUCh HA POCCHICKUX MaTeHTaX. MHOTHME U3 HUX TPYIHO
MOHSITh, €CITU y CIJIyIIATeNsl HET YYEHOW CTEIEHH B 00JIACTH MEXaHWKH. | pymimoBbie
o0cyxeHus ¢ yyacTueM ciyateneii cemunapo no TPU3 B Poccun 6butn 601b111M
nojacnopbeM B u3ydyeHuu TPU3 u momornu HOBHYKaM BHECTH SICHOCTh B pELICHHE
3amau Merogamu TPU3. To, uro peaibHble 3aJaud, 4YacTo NpejIaraBIIMeECs
y4aCTHUKaMH CEMHHApa, PacCMAaTPUBAIMCh KaK YIpaKHEHHUs, ObUIO B TaKOM ke
CTETeHU BaYKHO, YTOOBI JOCTUYb TPeOyEeMOTro ypOBHS BIa/IeHUsI HHCTPYMEHTAMH.

N3-3a mpeobnaganmsi TpynmnoBoi (GopMbl OOydCHHS HaJIeKAIue YICOHUKH TIO
TPU3 B ycnosusix Poccun 1980-x u 1990-x He ObUIM KU3HEHHOW HEOOXOIUMOCTHIO.
B pesynbrare numbe Heckonbko KHUT 1o TPU3, omyOnukoBannbix B Poccum B TO
BpeMsi, MOAXOMWIH AN camooOpa3oBaHus. Cpeau 3THX KHUT He OBLIO HM OJHOU
nocBAlIeHHON BernonbHOMy anHanmu3y. 3a mOCHeAHHE [ECATh JIET CHEIUATNCTaM
3amana mpennaraiuch Takue KHuru mo TPU3, xotopeie ObuiM MO0 MPSMBIMH
nepeBojjaMu  poccuiickux myonukanuidi mo TPU3 1980-x romoB, nubo ObLIH
CKOMITUJIMPOBAaHbl W3 CBEACHUM, MOUYEPHHYTHIX M3 ATUX K€ HCTOYHUKOB. Takum
o0pa3oM, HET HUYETO YIUBUTEIBHOTO B TOM, YTO HHXKEHEPHI U3 CTpaH 3amaja He
CMOTJIM BBITOJHO HCIIOJIB30BATh COAEpP)KaHWE KHUT, Tak Kak oHM 20 5er Hazaj
MOJXOIWIIN JIMIIb JIJI POCCUMCKOMN ay IMTOPHH.
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Bo-BTophiX, Bpems, KOTOpoe TpeOyeTcsi HOBHYKY JJsI OCBOCHHUS OCHOB
BenonpHOro aHammsa, 4acTO CUMTAEeTCs 3aMaHBIMH CIEHUATUCTAMU H30BITOYHBIM.
KadecTBO TpasuIIMOHHOTO POCCHICKOTO 00pa3oBaHUs M3BECTHO BO BceM mupe. OHO
YaCTUYHO OCHOBAHO HA 3HAYUTENIbHBIX YU€OHBIX HAarpy3Kax U Ha TpeOOBAHUAX CTPOTO
WX BBITIONHATE. DTH TpeOOBaHUs O03HAUYAIOT, 4TO Te, KT0 oO0y4yaercs TPU3 B Poccun,
JOJDKHBI TIOTPATUTh MECAIIBI Ha ocBoeHHe nHCTpyMeHToB TPU3. [[ns oOyuatomerocs
Bcerja ObLJI0O HOPMOHM BKJIQABIBATh B yueOy BpeMsl M YCWIMS U NPH 3TOM JlaKe He
CMETb CIIPOCUTh, IoueMy YyueOHas Harpy3ka cTosb Benuka. IlogoOHbIM moaxon
rapaHTUpyeT KadyecTBO M INIyOWHY M3Yy4eHHUs MarepHajia, OJHAKO YacTO CUMTACTCS
HEeMpUEMIIEMBIM AJIS JIFOJCH, KOTOpbIE MOIy4YHiIn oOpa3oBaHue 3a npeaenamu Poceun.
[Toxoxe, 4TO 3TO CBSI3aHO C TEM, YTO MHpP JBAJALATH MEPBOrO CTOJETHS OBICTPO
MEHsETCs, a TakKe M C MEHTAJIUTETOM OOYy4aroIIMXCs, KOTOpblE MpUHAIEkKAT K
nokoieHusM X u Y. OOywaromuecs,, NpUHAJUIekKAIIUE MIAIIIEMy IOKOJICHUIO,
TpeOYIOT MHBIX METOJUYECKUX IOAXOJOB IO CPaBHEHHIO C TEMH, KOTOpbIE
yCTpauBaju poccuiickux ciymarened kypcos TPU3 B mponuiom. CoBpeMeHHbIE
CIIylIaTE€IX PAaCCUYUTHIBAIOT BBIyYHUTh OCHOBBI HOBOTO IIpEIMETa BCEr0 JIMIIL 32
HECKOJIBKO 4aCOB U OBJIAJIETh UM 3a HECKOJIBKO HEJIEIIb UM JaKe JHEH.

XKenas moMoub >kuTensAM CTpaH 3amaza IpUOOPECTH T€ BBITOJbI, KOTOpHIE
o0emaeT JaHHas METOAOJIOTHS, aBTOp MOIUQHUIMPOBAN Mpouenypy BemosbHOro
aHajM3a TakKUM 00pa3oM, 4TOOBI OHA Jydllleé COOTBETCTBOBAJIa HaBBIKAM Y4YEOHOM
JEATEIbHOCTH, MMEIOIIUMCS y MH)KCHEPOB M YYEHBIX ABaJALATh IEPBOro Beka. B
TE4YEHHUE MOCIIEeIHUX CeMH JIeT Kypc BenosibHOro aHanusa, KOTopblid ObU1 pazpaboTaH
aBTOPOM  4YMTAJCS HHXEHEpaM, Y4YEHbIM, IPENOAABATENsIM M  CTYJCHTAM.
CucremaTusupoBaHHas METOI0JIOTHS BenonsHoro aHaym3a YCIIEILHO
HCIOJIb30BajJiaCh COTHSMHU CHENUAIUCTOB, NpakTukyoumx TPWU3 u3 Ascrpanumy,
Cunranypa u Manaiizun. OHa TOMOIJIa UM B YJIYUYIIEHUH UX U3JIETUNA U TPOLIECCOB
nyTeM OOHapy>KEHUs U yAaJeHUsl HEMoJal0K, YTO MPUBEJIO K MOBBIILIEHUIO TOYHOCTH
U3MEpEHUl U BBIPA0OTKE THICSY HOBATOPCKUX HJIEH.

B ocHOBe 3TOI HOBOW METOIOJIOTMU JIEKHUT OpUrMHaNbHBIM noctyinat TPU3 o
MIPEACTABICHUHN CUCTEM B BUJE B3aMMOCBSI3aHHBIX BEIIECTB U MOjieH. [I9Th TMIOBBIX
pewennii 3ameHmwnin 76 CrangaptoB. lllects moneit MATXOM (MmexaHuveckoe,
aKyCTHMUECKOE, TEpPMaJIbHOE, XUMHUYECKOE, DJIEKTPUYECKOE, MAarHuTHOE) ObUIH
pacupens! 10 BocbMH nosieli MATXOMMB (Obutu 100aBiIeHbl MEXMOJIEKYJIIPHOE
Ouoslornveckoe IMoJisi). DTO CHeNaio BO3MOXHBIM H3ydaromemy TPU3 oBmaneTs
OCHOBaMHU JaHHOM MpOLEAypbl BCETO JIMIIb 3a HECKOJIBKO YacoB M CTaTh
CHELMAIUCTaMU 110 HEW BCETro JIMILb ITOCIIE HECKOIBKUX JTHEW MPAKTUKH. bosee Toro,
npolenypa pemieHust crajga Oosiee OOIIEH M CUCTEMHOM, YTO JaeT BO3MOXHOCTb
HCIIOJIB30BaTh BEMOIBHBIN aHAIN3 32 IPEEIaMU TEXHUYECKUX CHCTEM.

IIaTe TUMOBBIX pEIIEHUH HOBOM Npoueaypbl BenosbHOro aHamms3a HE MOTYT
MOJIHOCTBhIO 3aMeHuTh 76 TumoBeix pemenuil. Hekxoropble mnpodeccuoHansl B
obmnactu TPU3 MoryT KpUTHKOBaTh HOBYIO NMPOLEAYPY 3a UMEIOLIHECs YIyIIEeHUs U
HENnoMHOTYy. Tem He MeHee, 3Ta NpoUeaypa JaeT HOBUYKY BO3MOXKHOCTh H3Y4HUTh
OCHOBBI BemnonbHOro MoIenvpoBaHUS W I'€HEPUPOBAHUSA UAECH BCEro JIMIIL IOCIE
HECKOJIbKMX 4acoB OOYyYEHHs M YCIIEUIHO HCIIOJIb30BAaTh €r0 YK€ IO IMPOLIECTBUU
HeCKONbKUX nHed. Crnenuanuct, npaktukyoommii TPU3 u xenatonmil eme gyduie
OBJIAJICTh BernosbHBIM aHAIN30M, B 3TOM CIIy4ae CMOKET BBIYYHMTh CTaHAAPTHI C
MEHBIIUMH YCUIIUSAMHU U 32 00Jiee KOPOTKUI MPOMEKYTOK BPEMEHH.

76 CranpaptHbix Pemienuii, kotopeie Obuld QopmasibHO 3aBepuieHbl ['eHpuxom
Ansrmryuiepom B 1985 (IletpoB, 2003) HEOAHOKPAaTHO W3MEHSUIMCh. 3a
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necstuneTHuit nepuon ¢ 1975 go 1985 yucno crangapToB yBEJIMUUIOCh OT S5 A0 76
(ITetpos, 2003).

C 1985 ObumM mpenokeHbl paszauuHble u3MeHeHus 76 Crangapram, 4YTOOBI
caenatb ux Oonee »>¢dekTuBHBIMU. bopuc 3motmH W Amna 3ycman (1989)
IIPEJIOKIIN UcTioIb30BaTh MHEMOHUKY MATXEM (Mexanuueckoe, AKyCTHUECKOE,
TenmoBoe, Xumuueckoe, JOnekrpuyeckoe, MarautHoe). Muemonnka MATXEM
clienana >KU3Hb M0JIb30BaTelNsl HAMHOTO 0oJiee MPOCTON U NMpUBENa K CYIIECTBEHHOMY
YBEJIIMUYCHUIO HJIEH, MNPOU3BEACHHBIX MoJib3oBaresneM. B konme 1980-pix bopuc
3notuH U Asuta 3ycMaH pa3BHUBANM CHCTEMY OINEPAaTOPOB M KOMIIBIOTEPHOU
nporpamMMmbl, 4ToObI HCTOaB30BaTh 3TH omepatopsl (IWB). Jles Ileznep (1990)
MPEUIOKIIT TIOHSATHE MUKPOCTaHIApTOB. MHUKpocTaHAapThl 1o MHeHHo lleB3Hepa,
OblTM OBl HaMHOTO OoJsiee mMoje3HbIMU 4YeM 76 CraHmapTHbIX perieHui. [leB3Hep
paccmarpuBan 76 CraHmapToB Kak ciuiikoMm obmrue. 3unoBuil Poitzen (1999) cnun
OyHKIMOHANBHBIN AHanu3 u BenonbHbll AHanu3. OTO yJIydIIWIO MOHUMAHHUE
KOH(JIMKTA, W 3HAYUTEIBHO YIPOCTHIO (OPMYIHPOBKY (HU3. MPOTHBOPEUUS.
Brnagumup IlerpoB (2003) pacmupwn cuctemy craHgaptoB g0 Oonee dem 500.
Cepreii SIkoBenko (2008) neperpynmnupoBbiBasl opuruHansHbie 76 Crangaptos B 28.

BrimeynoMmsiHyThie M3MEHEHHsI MMENIM JBE TJIaBHbBIE IIEJIU: clenaTh BemnoiabHbIN
aHaJIN3 JIETKO U3y4aeMbIM U 0osiee 3 PEeKTUBHBIM B UCIOJIH30BAHUY.

eaun u 3aga4m Uccaeq0BaHUS

I'maBHasg nenar cucTeMaTu3anMu BermoiabHOro AHanan3a COCTOsIa B TOM, YTOOBI
cIeNaTh JIOTUKY, MOJKPEIUIAIONIYI0 KJlacCHYecKuil moaxoj BemonbHoro Ananusa
W3BECTHOM  HOBOMY IIOKOJICHWIO HMHXXEHEPOB M  YYEHBIX. XOTS  aBTOpP
UACHTU(PUIMPOBAJ YYAIIMXCSl CPEIHEH IIKOJBI, TEXHUKYMOB M YHHUBEPCHUTETOB KakK
€ro TJIaBHBIN LEHTpP, OH TAK)KE XOTEN BOBJICYh MPAKTUKYIOIINX HHXCHEPOB M YUCHBIX
B U3y4eHHE MeTo10yIoruu BenonbHoro Ananusa.

FJ’I&BHLIMI/I 3agJadaMi UCCIICAOBaAHUA 6I)IJ'H/II

® YCTaHOBUTH TMOj00uMs B cymecTBytomux 76 Cranmaprax, dYTOOBI
YMEHBIINUTb YUCJIO CTAHJAPTHBIX PELICHUN;

® WICHTHU(PUIIUPOBATH OCHOBHBIE KOTHUTHBHBIE TIPUYHHBI TUTST
s¢dexktuBHOocTH  BemonpHOro AHanmuza M YAYUYIIUTh — MPOLEAYpPY
COOTBETCTBEHHO;

® OILICHUTh, MOXET JIM Tpoleaypa BenonbHoro AHaiin3a UCHOJIB30BATHCS 3a
npeeaaMu TEXHUUECKUX CHCTEM.

MeToa ucciie10BaHUA

Pexomenmamuu 76 CtaHmapTHBIX pelIeHUN Kiaccuueckoro BemonsHoro AHanmnza
OBUTH TIIATENFHO M3YYEHBI, YTOOBI HAWTH MOJOOHBIE PEKOMEHAAINUA U YMEHBIIAThH
YUCJIO CTAaHJAPTHBIX PELICHUN.

[Mpouenypa BemonbHoro AHanm3a Oblla TpoaHAIM3WpPOBAaHA B CBETE 3HAHMIA
MICUXOJIOTHH U TO3HAHUA, YTOObI HAWTHU CIIOCOOBI YIIyUITUTh METOIOJIOTHIO U TOYHEE
‘HACTPOUTH €€ MPOoILEAypy K MOTPEOHOCTSIM YYEHHUKOB M TOjb3oBareneil 21-oro
CTOJICTHS.

beuta mpoaHanu3upoBaHa O00JACTh TICUXOJOTHH, YTOOBI COCTAaBUTH CITHCOK
“YenoBeyeCcKUx MOJIEH.

[IpennoxxeHHbIe MOJENH OBUIM JOJOXKEHBI HAa Pa3lUYHBIX CeMUHapax. bbum
CEJIaHbl MHOTOYMCIICHHBIE YCOBEPUIEHCTBOBAHUS K CUCTEMAaTU3UPYEMOU MPOLeype
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BenonbHoro  Ananmza. [lomyueHHble  JaHHBIE OBUIM  TPEJCTABICHBI  Ha
MEXIyHApOAHBIX KOH(EPEHIIUAX U U3/IaHbl B HEAABHO BBIMIC/IICH KHUTE.

Hayqﬂaﬂ HOBH3HaA UCCJIC¢A0BAHUA

B pesynbraTe uccnenoBaHusi, Obula cO37aHa CUCTEMAaTU3MpPOBaHHAs MpOIEenypa

BenonsHOro Amnanmsa. PesynpTathl uccnemoBaHUS OBUTH  TMPEACTABICHBI Ha
MEXTyHAPOIHBIX KOH(PEPEHIUAX U U3JIaHbl B HEJIABHO BBIMICANICH KHUATE (CM. CITUCOK
My OIuKaIui).

Hayunast HoBu3HA pabOTHI:

e [lpennoxxeHHBl 5 MOAENBHBIX pelieHUN BMecTO 76 CTaHIAapTHBIX pPELICHUM
kinaccuyeckoi BemonpHoro Amnammsa. Cucremaru3upoBaHa W 0000IIeHHA
npoueaypa BenonsHoro Ananuza. Pa3Burta ynponieHHasi 3BpUCTHKA.

e Yro0bl yMy4ylIUTh HCHOJNB30BaHHME MHEeMOHUKH MATXOMMB o6HOB1EHa
npouenypa BenonsHoro Ananusa.

e Jloka3Ho, kak BenosbHOE MOAEIMpPOBAaHME MOXKET IIOMOYb HCIIOIb30BATH
3HaHuA 6omnee 3PpPeKTUBHO.

e [Ilpennoxxen u pasBur Meron Jlena Kamuana, KOTOpBIM 3HAaYMTEIBHO
YOPOCTHJI BBIOOP MOAXOJSIIET0 BEIIECTBA, KOTOPOE BBOJAUTCS MEXIY ABYMS
BEIIECTBAMH KOH(IMKTHOM TpHUaIbI.

e IlpennoxxeHo mpuMeHenHHe BenosbHOro a”anMsa Ui pa3pelLlCHUs
KOH(IMKTHBIX CUTYyallMid, KOTOPBIE MO CBOEH MPHPOJE JIekKaT 3a MpeleaMu
texHukH. [Ipennoxen crnucok “YenoBeuecknx” moyeu

e Jloka3HO, Kak HOBas MPOLEAYpa MOXKET MCIOIb30BATHCS B AUBEPCHOHHOM
aHaJIn3e.

HpaKanecxaﬂ SHAYUMOCTDb UCCJICI0OBAHUA

HoBass mnpouenypa BenonpHOro AHaiW3a 3HAYUTENIBHO YMEHBIIMIIA BpEMs,
Tpebyemoe s ee M3ydeHHs. ITO (PaKTUYECKH OTKPBUIO IBEPH O0Pa30BATEIBHBIX
yupexaeHui 3anana 1 BenonsHoro Ananusa.

CI/ICTeMaTI/ISI/IpOBaHHaH mnponocaypa BemnonbHoro AnHann3a moMoriaa 3Ha4UTEILHO
YBEJIMYMBATh YUCIIO JIIOJEH, HCIOJIb3YIOIIEe OCHOBBI MOJEIMPOBaHUs BemnonabHOro
AHanu3a u, B pe3yJibTaTe, 3HAUUTEIBbHO yCWIWJIA IMOJ0KeHue meromonorun TPU3
Cpeau mpenoaaBaTesie U NPaKTUKOB.

OcHOBHbIE MOJI0KECHH S, BBIHOCUMBbBIC HA 3aIIIUTY

Crnenyroniye mog0KeHHs PEICTABICHbBI Ha 3aIUTY:

e CucremarusupoBas 76 CTaHAapTHBIX pelieHud B S MoIeTbHBIX PEIICHUMN.

e Paszpaboran Meroaa Jlena Kannana.

e [Ipennoxun, kak npouenypa BenonbHoro Ananuza, MOXKET UCIIOJIb30BaThCS
BO MHOTHX 00JIaCcTsIX YeIOBEUYECKON JACSITENFHOCTH, JAJIEKO 3a IpeeiaMu
TeXHUYEeCKUX cucteM. [Ipemnoxui cnucok “YenoBedecknx’ MoJieu u
MIPOJIEMOHCTPHUPOBAIL, KAK OHU MOTYT OBITh UCTIOJIH30BAHBI.

e IIpennoxun npouenypy BenonpsHoro Ananusa Juist HCIIOJIB30BaHUS B
JTUBEPCUOHHOM AHaiu3ze.

JIMYHBIA BKJIAJ COUCKATEJA
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BonbmmHCTBO paboOThl OBUTO BBITOJHEHO HCKIIOYHUTEIBHO aBTOPOM. Tem He
MeHee, BKHO MPHU3HATD CIEAYIOUINX KOJUIET, KOTOPBIE IIOMOTIIIM aBTOPY B pa3IMYHBIX
cTaausx ero padoTel, InuHO (B ayipaButHOM mopsiake): Mark Barkan, Ellen Domb,
Sergei Ikovenko, Len Kaplan, Lee Sing Kong, Alex Lyubomirskiy, Vladimir Petrov,
Vladimir Shapiro, Teng Tat Chong, Boris Zlotin, Alla Zusman.

Anpodamnusi paéoTbl

Ha npotsbkenuun nociaeaHux ceMHu JIET HOBasi mpoueaypa BelecTBeHHO-10JIeBOro
aHallM3a MpernojaBanack 0ojiee YeM ThICSYE MPEACTABUTENEH pa3HbIX MPOQeECcCHii,
3aHUMAIOLIUXCA MPAKTUYECKOW IEATEIbHOCTHIO. BOJBIIMHCTBO M3 HUX HAILUIA 3Ty
MpOLIeYPY JETKOM B OCBOCHUH U MOAXOSIICH /il MOBCETHEBHOIO PEIICHUS 3a/1a4.

HoBass mponenypa BelecTBEHHO-IONEBOrO aHaIM3a YK€ HalIa YCIEIIHOE
MIPUMEHEHHUE MPU PELICHUU PA3IMYHBIX WHKEHEPHO-TEXHUUYECKUX 3ajad. MHKeHepbl
WCTOJb30BalM BenoynbHBI  aHaMU3 I YJIYYIICHHUS HMMEIOIIMXCS  W3MIEIIUi,
MPOLECCOB U U3MEPUTENBHBIX cucTeM. Heckonbko pa3 BenosibHbIN aHanu3 nomMorai
UM pa3paboTaTh HOBBIE M3ACHUS. B  OCTaNbHBIX CiIy4yasx CICIHAINUCTHI,
ucrnosb3ytomue BenonapHbI aHaiW3, CMOTIM HE TOJBKO BBISIBUTh MPUYUHBI
HETOJIa/I0K, KOTOPBIe OHU paHee ObUIM rofaMu HECIOCOOHBI YCTPAHUTh, HO TaKXKE U
BHECTH TaKWe W3MEHEHHs, Oyaromapsi KOTOPHIM TPUYHHBI HEMOJAJ0K ObLIH
YCTpPaHEHBI.

Hwxe npuBeneHbl MHEHHUS ABYX HHXKEHEPOB, KOTOPBIE MCIIOIL30BAIM HOBYIO
nporenypy BenosbHOTO aHanM3a A1 MUCCICIOBAHUS U MPEIOTBPAIICHHS OIMHUOOK, a
TaKKe JJIs1 yIIYUIICHHS CYIECTBYIOIINX U3IETUI: !

...Hhcnonvzosanue Benoneil npu ananuze owubOK... OMKpbLIO MHe 21a3d
Ha Mo, KaKk MHO20 HNI000MBOPHLIX UOel MOddcem Nopooums dmom
NPOCMOU  UHCMPYMEHM — MOAbKO JUlb NpU  OOHOM — NpPUMEHEeHUU
cucmemHoz2o Mmuvlwnenus. Ilymem npocmozo pucoamus KpyiHcko8 u
CMPpeNoK, a Mmaxdce NPOXOHCOeHUsE 0OHO20 3a Opyeum Namu Npasui, s
yesoun 01 cebsl, Kax uoeu, 0 KOmopulx s HUK020a 00 3mo2o U He 0yMdal,
Mocym Ovbimb  OecnpensimcmeeHHO GblpabOmMaHvl nymem NpUMeHeHUs.
UMEHHO  2mo20  Mvlcaumenvhoeo npoyecca. C  mouku  3peHus:
npakmuveckux 3aoay (...), Benonv omxpwin dononnumenvHvie cyeHapuu
B03HUKHOBEHUSI  OWUOOK, KOMoOpbvle HUK020a He YUUmbvleaniuch 6
npownom... B Oononnenue Kk smomy  Hekomopvle — Opyeue
He3HaKoMble/Heuzsecmuvle NoJid, makue KaK Xumuieckoe, MAcHUMHOE,
MEJHCMONEKYNIAPHOE U OUOI02UYeCKOe, MAaKdice OblLIU UCNOIL30BAHbL C
mem, umooObL 0X8aAMUMb 8ce ACNeKmbl NPU peuleHul 3a0adu...

...B nawem (...) npoexme ouenv MHOCUe udeu OvLIU BLIPAOOMAHBL HA
Benonvuoti ocnoge.  Ilpasuna Benons Kaxcymcs mpueuaibHolMu U
ouesuonvimu. OOHAKO NO CPABHEHUI) ¢ MemOOOM MO3208020 WIMYPMA
Benonv npuoaem pewrenuto 3a0ay cucmemHulil Xxapaxkmep.

KoHduneHnmanpHpIii XapakTep MHOTUX W3 OTHX pEHICHUH HaKJIaIbIBAeT
OTrPaHUYEHUS] HA TO, B KAKOW CTENEHU aBTOPBI BBILICTIPUBEICHHBIX BBICKA3bIBAHUN

! OTH IUTATHI B3SITH U3 Pa3MBIIIUICHUH WHXKEHEPOB 00 ncrosib3oBannu TPU3 mist

OCYIIECTBJICHUS ITPOCKTOB, PCAIU3YCMbIX KOMIIAHUSAMMU. I_[I/ITaTI)I HECKOJIbKO U3MCEHCHBbI B LICJIIX
coOJrOIeHHs KOH(MUICHIIMATBHOCTH.
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MOTYT MOJAEJIUTHCS pe3yJbTaTaMU HMCIIOJIb30BaHUS HOBOM mpoueaypsl BenonasHOro
aHanuza. Hike mpuBeneHbl JBa MPeAsoKEHUs, KOTOpble B OnmkaiiimeMm Oyayiiem
CKOopee Bcero MpoObIOT cebe mopory Ha poIHOK. CTaplIeKIacCHUKU U CTYICHTHI
YHUBEPCUTETOB HCIOIL30BaIM Bemonb 11si pa3paOOTKH AKOJIOTUYHOM CTHPATBLHOM
MalllWHBI, KOTOpasi CTUPAET OACKIY Oe3 BOJbI, HCIONB3YS DJIEKTPOCTATUYCCKHIA
3apsan. [Ipororun 3Toi mMammHbl ObuT yeremHo ucnbitad B 2005 rogy. IkombHbIE
YUHUTENS BBIABUHYJIU METOA OOHApyXEHHS KOPPO3MM Ha JIETaTeIbHBIX alaparax,
IIPU KOTOPOM IATHA KOPPO3UU BBIIAIOT ce0sl TEM, UTO MEHSIOT IIBET KPACKU, KOTOPOM
BbIKpalieH annapat. M 3ta uaes npoiia yCreuHble HCIIbITaHUS.

CryneHThl YHHBEpPCUTETa TakK€ HAIJIM COBPEMEHHBIM BelecTBEeHHO-OIEBOM
aHaJIU3 TOJIE3HBIM, a TaKXKe JIETKUM JUIsl yecBoeHHs. Huke mpuBOASTCS JBa MHEHUS
CTYIEHTOB,  OOy4aloUMXCsi  HHKEHEPHO-TEXHUYECKUM  CIEHUANBHOCTSIM B
Koponesckom MennsOypuckom HMucturyte Texnomormu (RMIT), mo moBoxy wux
OIMbITa UCTIOJIb30BaHus BenoapHoro ananusa, KOTopbli OHU M3ydainu B 2006 roxay.

Benonv - osmo ouenv nonesmwiii npuem, maxk Kak OH CMOJb
sceobvemniowy! On modcem npusecmu HAc K udesim, KOmopbvie AGJAIONCs
abCoNOMHO HEeCMAHOAPMHBIMU, OOHAKO NPU NOCIedyIoujem U3 yeHuu
MHO2UEe U3 IMUX uoel OKA3blearomcs HcusHecnocobnvimu. Ilo moemy
onvimy Benonb makoice A611emcs npuemMom, KOmopblii MO#cem Ha8ecmu
Ha HEONCUOAHHYIO UOer0, Komopas oco3Haemcs Kak "mo camoe” uckomoe
peuienue 8 MOMEHM, KaK MOAbKO OHA NpUoem 8 20108). Imo MOdcem
cmamv  npobnemMol, max Kak KONIeKMU8 3amem MOdfCem peuums
OCMAHOBUMbBCS, HAUOSL MY UOEIO.

Benonv - 2mo uncmpymenm, KOmMoOpulili NnOMO2 MHe 8blpabomams
Haubonvuiee YuUCio udetl, 4mo s cuumaro O1a20M, mak Kax 01a200apsi
IMOMY 51 HAYAL MBICIUMb WUPeE.

MHorue  cnenuMaJMCThl, MCHOJB3YIOIIME  BenecTBeHHO-NOJEBOM  aHAIW3
OoOHapy KWK, Y4TO 3Ta Mpoleaypa NoOyuiia X UCKaTh pellieHHe BHE IPEESIOB CBOCH
npodeccHoHaIbHOM 00IaCTH AEATEIHLHOCTH.

Benonv  cozoaem  ocobvie pamKku O MblUIEHUs 6  NIaHe
NO3UYUOHUPOBAHUS pasiudnblx pecypcos. MATXOM e evicuieli cmenenu
none3eH npu HanpagieHuu MoiCiell 8 HyJ#CHOe PYClo U 8blpabomKu uoetl,
Komopbvie OelicmeumenbHo MO2ym Jjlexdcams 6He obracmu  eauieti
npeononazaemoul "obnacmu cneyuanvuvix 3Hanui”...

CucremaTu3upoBaHHyto mnpouenypy BemonsHoro Ananusa noxsamwi de bono
Wuctutyre, Haumonansubii HWMucturyr OOpasoBanuss CuHramypa u  BBeJCS
Pa3JIMYHBIMM IIKOJAMH, ITOJIMTEXHUYECKUMH TUCUMIUIMHAMYA M YHUBEPCUTETAMH Kak
(dopmanbpHBIi Kypc. ITO IPUBEIO K MHOXKECTBY 00pa30BaTeIbHBIX BO3HATPAXKICHUH,
Bmroyass Kappukckyro llurtaty, nanHyro aBTopy aBcTpanmiickuM lIpaBurenscTBOM
(cM. HekoTopble MHeHUS U BozHarpaxaenus B [Ipunoxenun).

C 2001 sToit HOBOI1 ponenype BenonabHoro Ananusa oO0y4deHs!:

* 6osnee ueM 700 unkeHepoB ABctpanuu, Cunranypa, Manaizuu u ABcTpuy;

* 6osee yem 400 MIKOJIBHBIX U MOJIUTEXHUYECKUX MpenoaaBateneit CuHramypa;
* 6osiee ueM 2000 MIKOJBHBIX U MOJIUTEXHUYECKUX yuamuxcs CuHramypa;

* 6osee yueM 150 yHMBEpPCUTETCKHUX ydaluxcs B ABCTpalluy;
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CucremaTu3upoBaHHas npoueaypa  BenospHoro AHanuza  yCIIELIHO
UCIOJIb30Bajach MH)KEHEpaMH, 4ToObl pemuTh Oosiee yeM 80 peallbHbIX NMPOEKTOB
KOMIaHuU. MHOTHE U3 3THX pelIeHuil ObLIH c/eaHbl Ha MaTeHTOCTIOCOOHOM YpOBHE.

bonee wem 10 peanbHBIX OTKA30B OBLIM PEHIEHBI IOCPEACTBOM IMPOIECIYPHI
BenonbHoro Ananusa B 1UBEpCUOHHOM AHau3e.

bonee yem 100 mpoyKTOB M TIPOLIECCOB, pa3pabOTaHHBIX YYACTHUKAMH OOy4YEHUS
TRIZAU Opuin 3HAYUTENBHO YIyYIlIEeHBl Mpoueaypoil BemosnbHoro Anammsa B
JTMBEPCUOHHOM AHAIIN3E.
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Crpykrypa u 00beM padoThI

YueOuuk BemombHoro Amnamuza (Belski, 2007) 196 crpanun ( 8 r1naB)
UCTIONB3YETCSl BMECTO JIUCCEPTAIIMOHHON paboThl. KpaTkoe ommcaHue comep:KaHHs
KHHUTH TPEJICTABIICHO AHTJIMICKOM SI3BIKE.

Chapter 1

Chapter 1 explores the meaning of a 'substance' and a 'field' in Substance-Field
Analysis. It presents the expanded mnemonics of eight fields of MATCEMIB and
explains why different users sometimes have different opinions on interactions
between substances. It shows how a technical system can be modelled by means of
Substances and Fields. It explains, that Fields in Su-Field are used for two purposes:
to help in modelling situations and, more importantly, as prompts during idea
generation. The expanded Table of “Fields” is presented.

Chapter 2
This chapter introduces the first two steps of Su-Field:

e In Step 1 a user needs to write down the list of all the substances, present in
the situation under consideration.

e In Step 2 a user is required to sketch the Su-Field model of the situation,
identifying the interactions between the substances as well as expressing
his/her opinion on whether these interactions are successful.

The essence of interaction between substances and the human perception of the
interaction is discussed. The natural essence of the interaction between the substance-
subject S, and the substance-object S; is represented by the arrows between the
substances and the field F;. This natural essence of the interaction is presented in
Figure 1.
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Figure 1. The natural essence of the interaction between the substances

The arrow between the substances of a triad performs the role an indicator of user
happiness with the interaction. It expresses our feelings about the system: our
perception. The arrow between the substances acts as a performance measurement. It
indicates whether the requirements of the situation are fulfilled.

Since a human can be either satisfied or dissatisfied with something, there are two key
perceptions: satisfaction and dissatisfaction. They are represented in Figures 2 and 3

respectively.
(%)
N

Figure 2. Human perception: satisfied

OO
(oo o) (ool ) (o ex (s

Figure 3. Human perception: dissatisfied

Chapter 3

Chapter 3 discusses the importance of conflict triads in situation improvement. It
introduces the reader to Step 3 and Step 4 of the Su-Field procedure:

e In Step 3 a user deals with the conflict triads identified in Step 2. Conflict
triads are considered one at a time. For every conflict triad, the user must
transform the general model solutions proposed by the five rules of Su-Field
into the situation-specific model solutions.

e In Step 4 a practitioner uses the “fields” of MATCEMIB to ‘translate’ the
situation-specific model solutions into solution ideas. This process is repeated
for all conflict triads identified in the system.

The model solution for Rule 1 is introduced and used for the first time to resolve a
problem.

10
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Figure 4. The Model Solution for Rule 1 (for situations with less than 3 elements)

The MATCEMIB mnemonics is deployed to generate improvement ideas for the first
time.

Chapter 4

Chapter 4 consists of three sub-chapters devoted to the model solutions for Rules 1, 2
and 3, each with a separate exercise.

The first subchapter introduces the model solution for Rule 1, when the original
situation contains the conflict triad. The appropriate model solution is depicted in
Figure 5.

~
Foo
o/

/
L

Figure 5. The Model Solution for Rule 1

The second subchapter introduces the model solution for Rule 2. The appropriate
model solution is shown in Figure 6.

Figure 6. The Model Solution for Rule 2

The second subchapter introduces the model solution for Rule 3. The appropriate
model solution is presented in Figure 7.

11
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Figure 7. The Model Solution for Rule 3

Chapter 5

Similarly to Chapter 4, Chapter 5 consists of two separate parts — devoted to the
model solutions for Rules 4 and 5.

Firstly it introduces the model solution for Rule 4, which is depicted in Figure 8.

Figure 8. The Model Solution for Rule 4

Later it presents the model solution for Rule 5, which is pictured in Figure 9.

Figure 9. The Model Solution for Rule 5

Chapter 6

Chapter 6 introduces Step 5 of the Su-Field procedure, which is devoted to
determining the most suitable practical solution. The five Steps and 5 Rules (Mpde;
solutions) of Substance-Field Analysis are deployed together in this Chapter for the
first time. The heuristics of the systematised Su-Field Analysis, shown in Figure 10 is
described.

12



benbckuit “Cucmemamuszayus Benonvnozo Ananusa u e2o ucnonib3osanue 3a npedeiamu mexuuieckux cucmem”

Figure 10. The Heuristics of Substance-Field Analysis

Chapter 7.

Chapter 7 is the first chapter to consider advanced topics. It introduces the Method of
Len Kaplan (MLK) and presents the reader with two idealised model solutions for
Rule 4. The MLK often simplifies the application of the model solution for Rule 4 by
suggesting the most likely characteristics of the substance S;.

The Method of Len Kaplan consists of two steps. They come into play when Step 3 of
Rule 4 has been completed, just before Step 4 and the fields of MATCEMIB are used.

Step A requires the user to identify pairs of opposite characteristics for the substance-
object S; and the substance-subject S, and to write these pairs down into the
Characteristics Table shown in Figure 11.

Substance S, S,
Opposite A B
Characteristics C D

Figure 11. The Characteristics Table

Then, Step B of the Method of Len Kaplan would suggest to choose the additional
substance S; as any of the following:

e substance similar to S; having either characteristic B instead of A or
characteristic D instead of C or both characteristics B and D

e substance similar to S, having either characteristic A instead of B or
characteristic C instead D of or both characteristics A and C.

Two idealised model solutions for Rule 4 are introduced later in Chapter 7. These
idealised solutions suggest a way in which to further enhance solution ideas by
creating the required substance S; from either of the existing substances S; and S; by
modifying these substances (see Figure 12).

13
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Figure 12. Two Model Solutions for the idealised Rule 4

The corresponding heuristics for the advanced Su-Field procedure, presented in
Figure 13 is described.

\dealised
Rule 4

Figure 13. The Heuristics of Substance-Field Analysis incorporating the MLK and
Idealised Model Solutions for Rule 4

Chapter 8

Chapter 8 is the second chapter devoted to advanced issues. This chapter concerns the
application of Substance-Field Analysis to modelling and resolving problems which
belong to different fields of knowledge.

The meaning of 'substances' and 'fields' is re-defined in this chapter, in order to cover
situations which involve human relationships. A new table of “Human Fields” is
created (see Figure 14).

14
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Field Essence| Field Name Interaction Content
Vision colour, shape, movement
Taste pleasant, bland, unpleasant
Smell charming, appetising, neutral, bad
Hearing pleasing, dramatic, dull, unpleasant
Senses Touch pleasant, electrifying, neutral, painful
Heat hot, pleasant, cold
Pain high, medium, none
Balance normal, abnormal
Body Awareness normal, abnormal
Information Route peripheral., central.
ible) Feature a}ﬁectlve, mformanonal
(Intangi Verbal time, venue, primacy/recency effect,

Organisation

communication one-or two-sided argument

humorous, motivating, educational,

Style threatening, commanding
. facial expression, gesture, posture,
Visible appearance
Non-verbal Paralinguistic eglcche Loul;d"?; ss, rhythm, inflection,
communication Writt information (true or rumour), request,
nuen command, complaint, threat
Pictorial picture, sign, puzzle, movie
. Money given or taken
Real Material -
Material P?)ssessi:)ln Valuables given or taken
Possession Authority given or taken
. . Mone iven or taken
(Tangible) Perceived Material L g.
Possession Valuables given or taken
Authority given or taken

Figure 14. The Table of “Human Fields”
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Appendix.

The following are opinions on the systematised Su-Field Procedure of top
management from various fields of work:

“Dr. Belski was able to develop the tool (Substance-Field Analysis) to encourage a
practitioner to look outside of his area of specialty, and to utilise the knowledge
learnt over the years of study more efficiently. I have read a preprint of his book
“Improve your thinking: Substance-Field Analysis” and am looking forward to seeing
it adopted as a standard textbook on systematic thinking.”

Professor Lee Sing Kong, Director of the National Institute of Education, Singapore

“The ideas Dr louri brought to the classical Substance-Field Analysis and the vast
changes he made to it resulted in a user-friendly idea generation methodology, which
is easy to grasp. Earlier this year, I read the pre-print version of his textbook on
Substance-Field Analysis. It is an excellent resource, which teaches serious
engineering by simple, efficient and often humorous examples and involves the reader
in well-structured activities.”

Dr. Richard Kwok, Chief Technology Officer, Singapore Technologies Kinetics,
Singapore

“Indeed I found his ideas on systematic thinking very useful. Substance-field analysis
and situation analysis are quite suitable for infusion into the first year modules. |
have initiated a review of those two modules and presently working with our Centre
for Educational Development for strengthening the elements related to skills of
systematic thinking.”

Dr. W. A. M. Alwis, Director of Academic Affairs, Singapore Polytechnic

“This work provides an introduction to creative thinking, problem solving and
invention on a new scale and will benefit anyone charged with the task of breaking
new grounds in systems thinking that requires concrete and tangible advances.”
Max Dumais, founding CEO of the De Bono Institute

(on the book “Improve your thinking: Substance-Field Analysis”)
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