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PelwieHne TBOpYECKUX 3agay No anroputMy reHepartopa ngeu C. MankunHa
KaK UHCTPYMEHT pPa3BUTUSA JINYHOCTU

AHHOMauyus. B cmamee onuckieaemcs ucronb3o8aHue b6r10K-CXeMbl peLWeHUsT meopye-
cKkux 3aday ro O «eHepamop udeli» C. MankuHa u Op. Paccmampusaromcsi adanmu-
pOBaHHbIE NMpUeMbl Meopuu peweHuUs1 usobpemamernbCKkux 3adad, OCHOBaHHbIE Ha Yacmu
aneopumma peweHusi usobpemamernsckux 3aday (APU3). lNpusodumcs yrnpouieHHbIU
arnzopumm peweHusi megopyeckux 3adad, eobpaswull 8 cebsi ocHosHble waau APUS3.
Knroyeenlie cnoea: TPU3, APU3, kpeamusHas nedazoeauka, 3adaqyu OmMKpbIMo20 muna.
Pa3den: (1) nedazoauka; ucmopus nedazoauku u obpa3osaHusi; meopusi U MemoouKka
o0byyeHusi u eocriumaHus (o npedmemHbiM obriacmsm).

Mo mHeHno A. M. HoBukoBa, 06BHEKTOM ANOAKTUYECKUX U METOLONOrMYecKux uc-
cnefoBaHM OOCTATOYMHO Aoniroe Bpemsi 6bin npouecc hopMMpoBaHUS 3HAHUKN, YMEHUN,
HaBbIKOB U «3TO CTarno KpynHeuwum npocyeToM BCen OTeYeCTBEHHOW nefarorvku. A Te-
nepb Mbl FOBOPUM O HEOBXOOMMOCTW Neaarornkun, HanpaBeHHOW Ha pasBUTUE JIMYHOCTH,
YTO CYLLECTBEHHO MEHSAET He TOSIbKO HarnpasfeHHOCTb M coAdep)XaHue negarornyeckmx
nccnegoBaHuii, HO M BClo obpasoBaTenbHyto npakTuky» [1]. oaTtomy nasmHoobpasHbIN
POCT Yncna Hosaum B negarormke B XX n XXI BB. onpasaaH NOUCKOM 3(P(PEKTUBHBIX ne-
Aarornyeckux TeXHoONornn, opm, MeToaoB 1 NPUEMOB pasBUTUS NUYHOCTU. OgHOWN U3 co-
BPEMEHHbIX TEHAEHUUN B HayKe SBNSETCH UHTerpaums «pasnuyHbiX» OUCUMMNKH. Tak,
WHTErpaums TEXHUYECKOro M Hay4yHOro TBOpYEeCTBa M NedarorMku no3sonsieT obyyaTb pe-
LLIEHWNIO NOUCKOBbLIX, «OTKPbITBIX» 3agau [2; 3].

Ha coBpemeHHOM 3Tane pa3BuUTUsS HAy4YHOro TBop4YecTBa cyulectByeT 6onee 30 me-
TOAUK (NPUHUMMOB, TEeOopwun) HaydHOro TBOpYecTBa. [lepeyncnumMm nuwb HEKoTopble
Hanbonee n3BeCTHble M3 HUX (yKasaHbl Ha3BaHWe MeToAa, ero aBTop WNW aBTOPbI, o4
nepson nybnvkaumm, cTpaHa, B KOTOPOM METOA CO34aH): anroputMm pelueHuss nsobpeta-
Tenbckux 3agad, . C. Anbtwynnep, 1956, CCCP; meToa HanpaBfeHHOro MbILSEHUS,
H. N. Cepena, 1961, CCCP; meTog cemukpaTtHoro nowucka, I". A. byw, 1964, CCCP; meTtoa
ncnonb3oBaHma 6nbnunotekn apuctudecknx npuemos, A. W. MNMonosuHkuH, 1969, CCCP;
MeTO[ CUCTEMHO-NIOMMYECKOro NoaxoAa K pelueHno nsobpertatenbckux 3agad, B. A. Ly-
6uH, 1972, CCCP; meToa rvpnsaHa cnyvanHocten n accoumaumn, I, A. byw, 1972, CCCP;
MeTO AECATUYHbIX MaTpuy noucka, P. . MNosunenko, 1972, CCCP; meToa opraHusyto-
Wwunx noHaTnn, ®. XanseH, 1953, '[AP; meToa KoHdepeHumn naen, B. MNuneae, K. 4. WTap-
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ke, 1970, I'[P; meTton cuctematmnyeckon aspuctuku, K. Monnep, 1970, I'AP; meton Kom-
nnekcHoro pewenust npodnem, C. But, 1967, UCCP; meTton katanora, ®. KyHue, 1976,
"epmaHus; metoq Mopdonorndeckoro swmka, ®. LiBukkn, 1942, Llsenuapna; metoq cu-
HekTukn, B. k. MopaoH, 1944, CLUA; meToq KOHTpOnbHbIX Bonpocos, [. MNMona, 1945,
CLWA; meTog mosroBoro wrypma, A. ®. OcbopH, 1957, CLLUA n gpyrue [4; 5].

B obyyeHun npodeccnoHanbHOMy TBOPYECTBY B Hallen cTpaHe ocoboe MecTo 3a-
HUMaeT Teopus pelleHus nlobpertarenbckux 3agad — TPU3. Ee paspaboTtke u pacnpo-
CTpaHeHno Mbl 0643aHbl MHXEHepy-n3obpeTtaTtento, nucaTento-gaHTacty . C. AnbTwyn-
nepy. TPU3 — 3710 Hay4HO-MpakTU4ecKoe HanpaereHne no paspaboTke U MPUMEHEHUIO
3(peKTMBHBIX METOOOB peLLUEeHUA TBOPYECKUX 3aJay, reHepupoBaHMI0 HOBbLIX MOEN U pe-
LEHNN B Hayke, TEXHWKE M ApYyrMx obnactsx yernoBeyeckon AesatenbHocTu. PaspaboTka
TPWU3 Havata . C. AnbTwynnepom B 1946 r. B CCCP n npogomkaeTcs no HacTosiiee
Bpems ero yvyeHukamu. OCHOBHbIM TeopeTudeckum nonoxeHnem TPU3 aensaeTcs yTeep-
XOEHWe 0 TOM, YTO TEXHUYECKME CUCTEMbI Pa3BMBAIOTCA MO OO bEKTUBHBIM, NO3HABAEMbIM
3aKoHaM, KOTOpble BbISBASATCA MyTeM U3y4yeHus BOMbLUIMX MacCUBOB Hay4YHO-TEXHU4YeC-
KO MHcopmMmaumm (B TOM YUCHe NaTEHTHON) U UCTOPUN TEXHUKU. DTN 3aKOHbI MOXHO UC-
nosib3oBaTb NPU YNy4dlWeHNn CyLecTBYOLWMX U pa3paboTke HOBbIX cuctem. B otnuumne ot
OOMbLWMHCTBA BbILEYNOMSAHYTbIX METOAOB PELUEHNA TBOPYECKUX 3a4ay MEeTOAUKM, OCHO-
BaHHble Ha TP, nonyymnu wnpokoe pacnpoctpaHeHue B mupe B XXI B. [6—11] B HacTo-
duiee Bpems npuMeHaT okono 20 anropMTMoB pa3HOM CTEMNEHN CITIOXKHOCTU, OCHOBAHHbIX
Ha npumeHeHun anemeHToB TPU3, cpean KoTopbix 06s3aTenbHO UCMONb3YHT CoO3HaTENb-
HOe CTpeMieHne K ngeanbHoMmy koHeyHomy pesynbTaTy (MKP), BbisBNeHUto n paspeLue-
Huto npotmsopeydnin (PTI nnun P®I) (cm. Tabn. 1) [12].

CtouT 3amMeTuTb, YTO MeToaukM 1-4 npegHasHaveHbl A9 HaYMHAKLWMX OCBauBaTb
TPWS3, metogukun 5-7, 10-14 — gnsa TPN3-cneumanuctos, xopowo 3Haiowmx TPU3, meTo-
ankn 8, 9, 15-18 — ons KOMNMEKCHbIX rpynn pewaTtenen, sknovarowmx TPU3-cneuua-
NNCTOB CaMOW BbICOKOW KBanugukauym n MMeoLLMX NPakTUKN peLleHnin MHOXeCTBa 3a4au.

Astop TPU3 I'. C. AnbTwynnep 6onee 4yem 13 MunnnoHa nsobpeteHnn otobpan co-
POK TbICAY NO MPU3HAKY «paspeLleHne TeXHNYeckmnx npotnsopeyniny. OH Bbigenun 40 Tu-
NoBbIX NPWUEMOB, WUCMOSMb30BaHHbIX WHXEHepamu ANs paspelleHus npotmeopeyni. Mm
ObINN BbISIBMEHbI 3aKOHbI, 3afaloLlme TeHAEHLMM B Pa3BUTUN TEXHWUKW, N CO3L4aH anropuTM
peweHuns nsobpetatenbckux 3agady (APU3, 1961-1985). Anroputm 3agaeTt nocregoBa-
TENbHOCTb AENCTBUI pellaTens npobnemsl ¢ MHCTpymeHTapnem TPU3. Tak, B uHTennek-
TyanbHOW cpepe Bnepsble Obifla NOCTPOEHa cucTemMa NPOM3BOACTBA PELLUEHUA N OLIEHKU
MX KayecTBa Ha OCHOBaHMM 3aKOHOB pa3BuTusa cuctem. OHa nogobHa cuctemam matepu-
anbHoro npoussoacTsa. MNMpuHUUNLI N TEXHONOMMN, NPOBEPEHHbIE B cdhepe Npomn3BOACTBa
BELLIEeN, CTann UCrnonb3oBaTbCs B Npou3BoacTBe pelwieHun. APU3 BknoyaeT 9 KpynHbIX
yacten, 40 waros, 44 npumevaHna n 11 npasun. 3T0 OEUCTBUTENBHO MOTYYUn, MHOrO-
KpaTHO OnpoBOBaHHbIV MHCTPYMEHT ANSA pelleHnst TEXHUYeCKUX 3aaad nobon CroXxHOCTHU.
Knaccuyecknn APU3-85, npeanoxeHHbi . C. AnbTwynnepom, npegHasHavyeH Onia WH-
XXeHepoB, xopowwo 3Hawwmx TPU3 n 3akoHbl eCTeCTBEHHOHAY4YHbIX AUCUMNANH. MHorue
ero y4yeHukun paspabatbiBatoT ucrnono3osaHme APU3 ons peweHns NpobrieMHbIX HeTex-
HUYEeCKMX cuTyauun (B negarornke, 6usHece, OTHOLWEHMAX Mexay nogbmu un np.). Ocsoe-
Hne APMN3 MOXHO paccmaTpuBaTb Kak BbICLLYH CTyNeHb npuMmeHeHus TP3 Ha npakTuke.
C ppyron ctopoHbl, rmybokoe ocsoeHne APU3 n TPU3 TpebyeT 6onblinx 3aTpaTt Bpeme-
HW Ha obyyeHune (3TO CpaBHUMO C NEPEXOLOM OT apUPMETHKM, ANIEMEHTAPHOM MaTemaTu-
KM K OCBOEHUIO BbICLLEN MaTeEMaTUKK).
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Tabnuya 1

Ha pa3H0|7| CJTOXKHOCTUN MeTOAUK U pa3HbIX BUAax noCTaHOBKU 3a4a4

Ne n/n HaumeHosaHue memooduku Hucno Budbi 3aday
wazos
1 g)llgc;ze)ma 40 npuemoB PTI ¢ Tabn. I'. C. AnbTwynnepa 5+ MpocTble
[NporpammHoe obecneyveHune «[eHepaumnsa noen»
2 CPM:J‘IKI/IHa 1 Guided Brainstorming LLC (5012) 6+ Mpocteie
3 Martu/gecatuwaroska A. B. NogkaTtnnunHa (2008) 5-10 MpocTble
4 AnrMUI (vacte 1 APNU3-77 v Tabn. PTI1, 1992) 15-20 MpocTble
5 76 ctranpgaptos PU3 I'. C. AnbTtwynnepa (1985) 1-10 MpocTble
6 Anropntm nsobpeteHua APV13-858 (1985) >100 CnoxHble
AnroputMm pelueHus nHxeHepHbix npobnem . N. MBaHoBa MpocTtble —
7 >32
(2009) CMNOXHble
8 Anroputm G3-ID (dupm Gen3-partner, S. Litvin, CLUA, n >>100 OueHb
Anroputm, Cl16., 2000) CMNOXHblE
9 AnropuTm IdeationTRIZ (B. Zlotin, US, 2006) >>100 Ouekb
CNOXHble
10 Mporpamma usobpemarowass mawuHa VMIM-1.5 (1989, MuHck, 5-100 MpocTble —
HWJTM, B. LlypvkoB): Nnpuembl, cTaHaapThl, 3pdekTsl CIOXHblE
Mporpamma mexHoonmumadtsep TOf]-2.5 (1997, IMCorp, MpocTbie —
11 US, V. Tsurikov): ceepTtka TC, 40 npnemos PTI1, adodekTbl | 5-100
CMNOXHble
(PO, X3, I'D), cTaHgapThbl, NPOrHO3bI
12 MporpamMma MHTENMEKTyanbHOW NOAAEPXKKN MHXeHepa 5-100 MpocTbie —
GoldFire-3.5 (2007, IMCorp, US, V. Tsurikov) CIOXHblE
13 gg(r)zgmm oTkpbiTUA MO-2.4 (B. B. MutpodaHos, CI16., >7 HayuHbie
14 Anroputmbl ana  3agad  MHOPMALMOHHOW TEXHOOormmn 5-100 MpocTble —
(kHura M. C. PybuHa un gp., 2012) CINOXHble
15 APWN3-2010 (C. JlnteuH, M. PybuH, B. MNeTtpos n gp., TPN3- >100 MpocTtble —
cammuTbl 2008-2014, www.triz-sammit.ru) CINOXHble
16 [OunsepcnoHHbin aHanns (b. 3noTtuH u gp., 1989) 5-100 Mpocreie -
CMNOXHble
17 lMporHo3snpoBaHue pasBuUTUA cuctem no S-kpvBOW cTagun >100 CrOXHbIE
pa3sutusa n ap., b. 3notuH (Direct Evolution)
18 Passutue cuctem no Gen3-ID (S. Litvin &alls) >100 CnoxHble

B A3sOUMNT — AsepbangpxaHckoM OOLLECTBEHHOM WHCTUTYTE WU300peTaTenbCcKoro
TBOpYecTBa — aBTOp 0byyan 6yaywmx nsobpetarenen 2 roga no 500-4acosou nporpamme
obyyeHuns. B HacTosLlee BpeMsa NPaKTUKN HE FOTOBbI eLle 3aTpaynBaTtb CTONbKO BPEMEHM
Ha nsydeHne n ocsoeHne TPN3 n APU3. K Tomy xe cneumanuctel TPNS, 3aHMmarowmecs
ero npumeHeHnem 10-40 neTt, OenaAT TBOpPYECKME 3a4ayn Ha CIIOXKHble WU MNPOCTbIE.
Hanpumep, nHoraa gnsi novcka npuemMnemMon Uaen pelleHns JOCTaTOYHO MPaBUIbHO U
yeTko coctaBuTb VIKP, B gpyrmx npobnemax Ha nytn k MKP TpebyeTtca copmynmpoBaTb
TexHu4eckoe npotmeopedne (TI1) nnn gaxe BbiIABUTL NpuYnHY Tl — dmsmyeckoe NpoTm-
Bopeuue (PI1). B 6onee cnoxHeix criydyasx Heo6xoauMo BbiSiIBIEHNE TEHOEHUUIN Pa3BUTUS
AaHHOro o6bekTa, Kak pearnbHblX, Tak U BbITEKaKOLWMX U3 0BLMX 3aKOHOMEPHOCTEN pa3Bu-
TUS CUCTEM, rNybokoe pacCMOTPEHNE BCEX PECYPCOB OObEKTA U €r0 OKPYXKEHUS.

[ns peweHnsa npocTbix 3agad 6binn paspaboTtaHbl [13; 14-18] ynpoweHHble anro-
pUTMbI peleHnsa TBopyecknx 3agady. OHu BknovaT 5-20 waros, onbiT UX NPUMEHEHUS
nokasblBaeT, YTO ANdA peLlleHns NPOoCTbIX TBOPYECKNX 3a4ad UX MOXHO ucnosib3oBaTb. C
NX NOMOLLBIO MOXHO NOAHMMATb TBOPYECKMI YPOBEHb MHXEHEPOB 1 pabounx, NokasbliBaTb
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BO3MOXHOCTUN NMPUMEHEHMNS Aaxe OTAeNbHbIX anemeHToB TPU3 anga ynyJyweHna cuctem u
nepcnekTmebl yrnybneHHoro ocsoeHnss APUN3. B paboTtax [19-21] nepeyncrneHbl OKOMo
20 METOAVK peLLEeHNs TBOPYECKNX NMpobrnem pasHOM CTEMNEHU CIOXHOCTU (BKMOYas KOM-
NblOTEPHbIE NMPOrpamMMbl UHTENNEKTYaNbHON NOAAEPXKKN) ANs pasHbix BMOOB 3adad. K ta-
KOMYy >xe BbiBOAY npu obydyeHun HaudmHarowmx 3a 20 net (c 1985 r.) pabotel B CCCP un
CLWA npuwna rpynna C. MankuHa [22].

AnropuTtm reHepaTopa ngen C. MankuHa [23; 24] BkntovaeT B cebs onpeaeneHue Le-
N peLLeHns n ngeanbHoro koHevHoro peaynbtaTta (MKP), BoiIGop 0gHOro M3 Tpex Hanpas-
NEeHW Noucka, NoUCK naen peLueHus ¢ nomoLlbio 30 npueMoB (0OQHOMO UITM HECKOMBbKUX U
X KoMBuMHauun), coctaBrneHne 2—5 KOHUENUUA peLleHnst Unn HOBOW 3agayn (noasagayn)
AN NPOAOIPKEHUSA MOoMCKa pelueHus. [na pacwmpennss obnactv NpUMEHeHUs], peLueHus
npo6sieM He TONbKO TEXHUKK, HO U BU3HECa M OTHOLLEHU Mexay noabmu bbina nepepabo-
TaHa cuctema 40 nsobpetatensckux npuemos . C. AnbTwynnepa [25] n coctaBneHa cu-
ctema 30 abcTpakTHbIX NpuemMoB n3obpetartenbcTea. brok-cxemy pelueHns 3agaym no an-
roputmy C. MankuHa MOXHO npefcTaBuTb B BUAeE 6 WwaroB (CM. pUCYHOK).
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Briok-cxema aneopumma C. MankuHa

Ha atane onucaHns npobnem opmynmpyeTcsa 3agaya Tak, Kak OHa NoHATa nonb30-
BaTenem, creuvanuctom. lanee ctaBuTCA Uenb pelleHns (4To HaZo MosyyYnTb B 9KOHO-
MUKE, TEXHUKE WM YEeNOBEYECKUX OTHOLLUEHUSX; OMuUcaTb: HbIHELWHWA YPOBEHb W Kak
AOJDKHO OblTb; YTO Hemnb3s U3MeHATb? Kak nameputb ycnex? MuHuManbHbIN YPOBEHL?
3ayem 310 HYXHO? YTO aTOMy MewaeTt?). TpeTbum aTanom cdopmynmpyetca MKP: cama
cobown gocturaeTcs uens (...) Npu ycrnosusax (...), rae (...) v korga (...). 3atem nponssogat
BbIOOp HanpaBneHns noucka u3 Tpex BUAOB BOMNPOCOB 06 M3MEHEHUU DYHKLUUN TEXHUYE-
CKOW CUCTEMBbI:

a) YTO HYXXHO yBENWUYUTb, YIYyYLINTL?

0) YTO HY)XXHO yCTpaHUTb, YMEHbLUNTbL?

B) Kakoe npoTuBopeuse Hago paspewntb: U3MEHeHue  yHKUMu/BeLLecT-
Ba/mapameTpa (...) ynydwaeT nonesHyo OyHKUMIO (...), HO HegonycTumo yxyawaer (...) (B
ckobkax 3anucaTtb Hy>KHOe).

Ha natom aTtane anropuTMa OCYLLECTBSETCH NMOUCK uaen pelueHus. B anroputme
npegnaraeTcsa criefyowmin nepeveHb B3anmogononHsowmx 30 abcTpakTHbIX nsobpeTta-
TenbCkux npuemMoB (cM. Tabn. 2) [26; 27].
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Tabnuya 2

AGcTpaKkTHbIe usobpertarenbckue npuemsbl anroputma C. MankuHa

pynnbi npuemos
PECYPCbI BPEMA NMPOCTPAHCTBO
OHeprus 3apaHee Opyroe namepexve
BeulecTtBa Mocne AcummeTpus
3 UHdopmauus Maysa Martpeluka
5 [Mpoun3BoaHbIn Yckoputb BblHeceHune
a KoHueHTpauus 3ameannTb Jlokanunsaums
= CTPYKTYPA YCINOBUA N TMAPAMETPbI
WckntoyeHune YactnyHo BakuunHnauusa
[pobGneHne MN30bITOYHO MN3onauus
O6beauHeHne CornacoBaHo MpoTuBoaencTeme
MocpeaHuk JuHammnyHo OpHOopas3oBoOCTb
Konus Ynpasnsemo NHBepcus

PekomeHaoBaHO HavaTb MOUCK MAen C NEepBON rPynmnbl «PECYPCbI», UCMOMNb3YSA Kax-
Abl NPUeM (MNn UX COBOKYMHOCTb) B Ka4eCcTBEe NOLCKA3KM AN1si HAXOXAEHUSA HOBOW naeun
nytem npeobpasoBaHnda aneMeHTa unn OyHKUnKn, 4encTBus, B3anMo4encTBuns, npowuecca,
OoKpyXatllen cpeabl UnNn cocegHen cuctemol. MoXeT N NpUMEHeHUe AaHHOro npuema
NOMOYb CO34aTb HOBLIN pecypc Unn naMeHnTb pesynbTtaT? [anee cnegyeTt paccMoTpeTb
BCE OCTaslbHble NpUEMbl Afsi MOUCKa BO3MOXHOCTEN YCTpaHEHUs HefocTaTka, paspeLue-
HUS NPOTUBOPEYNS 3a CYeT BbIABMEHUA pecypca. [1pyM paccMOTpPeHUn NpPUeMoB YyYecTb,
4yTO B B6a3e gaHHbIX NnpuBegeHsl 300 NpUMEPOB NX NPUMEHEHWI NS pa3HbIX BMAOB 3a4au:
TEXHUYECKNX, IKOHOMUYECKNX UMM OTHOLLEHUN MeXAy NoabMU — Kak obpasubl NpuMeHe-
HUSA n3obpeTaTenbCKUX NPUEMOB.

3aBepLuaetca anroputMm (popmMynuMpoBaHMEM CBOOHbIX KOHLUEMUUA peLLeHUn: oue-
HUTb NONE3HOCTb MMM BPEAHOCTb HaWAEHHbIX Naen, COOpaHHY KOHLUENUMIO U3 B3anMO-
AONOSTHAKLWMX UOEN PELLEHWS, BbISIBUTb HOBblIE BO3MOXHbIE 3a4a4u U, eCrnn Hago, NOBTO-
pUTb ONsl HAX NOUCK MAaen, paspaboTtaTtb niaH BHEAPEHUS NOMYYEHHOW KOHLUEMNUMMN.

PaccmoTpum npumep pelleHns 3agayun: nepeBo3ka XUakoro asoTa [28].

3apava: B cocyae [lbtoapa Xuaknn a3oT NieLweTcsa n yCUNeHHo ncnapsieTcs.

Llenb pelueHna: Hy>KHO COKpaTUTb NOTepU a3oTa Npu nepeBoske. 3a4eM 3TO HYXHO:
noTepu NPUBOAAT K nepepacxogy cpencr. Uto aToMmy mellaeT: konebaHnsa noBEpXHOCTU
XNOKOCTWN yBENMYMBAKOT MOBEPXHOCTb UCMAPEHUS.

WKP: camn cobon konebaHms nNOBEPXHOCTU XWOKOro asoTa JIMKBUOMPYHOTCS Npwu
TPsiICKe cocyaa NOCTOSIHHO BO BPeMsi €ro NepeBO3KMU.

Bbibop HanpaBneHus: ycTpaHnTb (OYHKLUNIO «BCANECKM a30oTay.

Mo npuemam «3apaHee» NyTeM «OObeANHEHUA» N «M30NAUUUY» NoslyYeHa naes: no-
MECTUTb Ha NMOBEPXHOCTb XXNOKOCTU NNaBaoLLYH KPbILLKY.

BmecTo KoHuenumm Bo3HMKNa nogsagada 1: y cocyaa gnametpom 300-500 mm y3koe
ropno gnametpomMm 10 MM, Kak BHECTM KpbILKY AnameTpom 290-490 mm?

Mownck pewenusa noasagadn 1. MKP: cama cobon «KpbllKa» NpoXoauT Yyepes y3koe
ropnio. lNMonck naen: B rpynne «CTpykTypa» BblbpaH npuem «apobrieHme» — Kpbllika 13
nnasaroWwmx wapukos. MNonyyeHa HoBas noas3agada 2: Wapuky BpallatoTcsl, ucnapeHue
XNOKOCTN BO3POCHO.

PeweHne noasagayn 2. MKP: camu cobon Wapurkn «KpbILWKM» HEe BpalalTcs npu
KonebaHusax xungkoctn. Belbop HanpaBneHus nomcka — paspeLumTb NpoTuBopeYmne: wapm-
K/ MOKPbIBAKOT NMOBEPXHOCTb U HE AOSMKHbI BpalaTbCH, LWapukm cBOBOAHbI, HO OOMKHbI
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ObITb CBA3aHbl Mexay cobon. [lonck ngen: Ha oOCHoBe NPUeMoB «3apaHee» B COCTaB Mna-
CTMKa ANs MOonyvYeHust cunbl «00beanHEHMs» BBECTU «3HEPruto» Mnons HamarHU4eHHbIX
dheppomarHuTHbIX YacTtuy. MNMonydyeHa HoBast nog3agada 3: Wapuku cuennaTcs, obpasys
KOMOK BMECTO KPbILUKW.

PeweHune noasagaum 3. MKP: camn cobon wapukm cuennsaTca TOMbKO ToYKamun rno
KONbLIEBOW NNHUM C 0Opa3oBaHWEM KPbILLKM HA NOBEPXHOCTU XMUAKOro asota u 6e3 Bpa-
LeHns wapukoB. Bblibop HanpaBneHnsa novcka: yCTpaHuTb MarHUTHbIE CUilbl NO BCEW MO-
BEPXHOCTU LWapukoB. Nonck naen: Ha OCHoBe BbIOpaHHOIO nNpuemMa «fokanusaunsa» npea-
NOXeHO heppOMarHUTHbIE YacTULbl pa3mMeCcTUTb NO KPYroBOW NIMHUK (Hanpumep, LWapukn
cobupaloT n3 AByx NOMOBMHOK — NosyLlapues, BBECTU TakMe YacTuLbl B 30HY UX COeanHe-
HWSA — BBECTM MX B COCTaB Kries).

Obwasn koHuenuusa pelleHns: Ons OOCTUXKEHUS Lenn pelleHuss NpeanoXeHo 3achl-
naTb B y3KOe ropfio Tepmoca Tpebyemoe YMCIOo LWapUKOB C MarHUTHBIMW KOSbLEBLIMU MO-
SICKaMK; LWApUKN NnaBakT U cuennawTcsa mexgy coboto, obpasys nogobue KpbILKK,
YyCTpaHEeHO BpalleHMe LUapuKOB NpW BCrreckax Ha NOBEepPXHOCTU XWOKOro asoTa. Takoe
pelweHne gaeT AONOSHUTENbHbLIN 3PdEKT (M «CcBEePXaddEKT»): OHO MO3BONSAET MO Bbi-
COTe YPOBHSI MarHMTHOrO MOJIS KOHTPONMPOBAaTb CHAPYXXM KONMYECTBO XUOKOCTU B cocyae
[btoapa — paHee Tako BO3MOXHOCTU He Obino.

B aaHHOM npumepe BUAHO, YTO ANSA NONyYeHUs npuemMnemMoro peweHna notpebosa-
NOCb YeTbIpexabl NPONTUCHL MO TEKCTY anropuTMa Cc Nouckamm NOACKa30K K peLleHuto (Bbl-
OpaHo 6 NpnemMoB) U CamMOro peLLeHus.

Takum o6pa3om, Takor YyNPOLLEHHbIN anropuTM, OCHOBAHHbLI HA MUHUMarbHOM YMC-
ne (3-5) noHatun TPU3 B ycnosusix gaHHon 3agadn: WKP, Bbibop HanpaBneHus Ha
yCTpaHeHne HeJOCTaTKoB CUCTEMbI UMW paspeLueHnss NpoTueopeYns, npumeHenne 30 ab-
CTPaAKTHbIX MPUEMOB M3MEHEHUN B CUCTEME AN MoucKa MOACKA30K PecypcoB U, ecTe-
CTBEHHO, UCMOSIb30BaHME 3HaHUN PU3NKN U OPYIUX €CTECTBEHHbIX HayK, BO MHOIMX CIly-
Yyasix NO3BOMSET pelaTb TBOpYECKME 3a4a4un, NonyTHO POpMUPYSA NpaBuibHOE NONCKOBOE
MbILLIEHME N pa3BUBadA NINYHOCTb.

Takon ynpoLLEHHbI anropuTM OPUEHTMPOBAH Ha paclunpeHme obnactn NpUMeHeHNs
KakK B TEXHUYECKMX CUCTEMaX, TaK 1 Npu pelleHnn npobnem busHeca 1 YenoBeyecknx oT-
HoweHun. pn yCnoXHeHnn 3agay OH OOMNyCKaeT MHOroKpaTtHOe MCMOfb30BaHWE MyTem
noucka naen peLlleHnin NPoOMEXYTOYHbIX UM AONONHUTENBHBLIX 3ada4y. B 6onee CrnoxHbix
cucTemMax u 3agadvax MoxeT notpeboBaTtbCcsa NpuMeHeHne 6ornee CroXHbIX UHCTPYMEHTOB
TPW3 Bnnotb Ao ucnons3oBaHns APU3 1 npuBnevyeHna MHOronpounbHbIX rpynn cneum-
anucToB M3 pasHblx obnacten Haykn n TEXHUKN.
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