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PaGouas mporpamma coctasnena Ha ocaoe @I'OC BO - GaxanaBpuar 1o
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceaHuu Kadeapsl BBIUUCIUTENBHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanmszanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceaHuu Kadeapsl BBIUUCIUTENBHON TEXHUKU U TPOTPAMMUPOBAHUS

IIporokom ot 20 . Ne

3aB. kadeapoii 0O.C. foryHOBa

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogodpena st peanuszanuu B 2029 - 2030
y4eOHOM roJy Ha 3aceaHuu Kadeapbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa

Pabouas mporpamma nepecmMoTpeHa, oocyxaeHna u ogqoopena st peanmsanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuu Kadeapbl BBIYUCIUTETHPHON TEXHUKH U IPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl BrIYHCIUTENBHON TEXHUKU U IPOTPAMMHUPOBAHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit 0O.C. foryHOBa




1 leau ocBOCHMS TUCHUNIIIMHBI (MOXYJIA)

[ensimu ocBOCHUSI TUCHUIUIUHBI (MOayIst) «CUCTEMHBIN aHaU3)» COCTOUT B TOM,
9YTOOBI AaTh OyaylIEMY CIIEHHUAIUCTY YMEHUS U MPAKTUYECKUE HABBIKH JIJIsl HCCIIEI0BAHUS
00BEKTOB U MPOLIECCOB C UCIIOJIB30BAHUEM MTPUHIIUIIOB AUAIEKTUKH, 000OCHOBAHHOTO
MIPUHSATHSI PEIICHUS JUI1 KOMIUIEKCHBIX 33/1a4 B 00J1aCTH NIEpeCceYeHHs] HHTEPECOB
MIPOrpaMMHUPOBAHHUS, SKOHOMUKH U UHTEPECOB cormyMma. O3HaKOMUTH CTYJCHTOB C
TEOPETUYECKMMHI OCHOBAMH U METOJIaMU CHCTEMHOTI'0 aHaJln3a, a TAK)KE WX UCIIOJIb30BAaHUEM
JUIS peIlieHUs] HAyYHBIX U MPUKJIAJHBIX 3a/1a4.

Jlis ocTrKEHMs OCTaBICHHOM 1IeTTU B Kypce pelIaroTes 3aauu:

- 3HaTh OCHOBBI ¥ IPUHIIUIIBI CUCTEMHOI'O aHAJN3a;

- YMETb aHAJIU3UPOBATH CUCTEMBI C PA3JIMYHBIX TOUEK 3PEHUS;

- BJIaJIETh OCHOBAMHU HAYyYHOTO MCCIIEOBAHUS U MHOTOKPUTEPHAILHON ONTUMH3AIII
CHCTEM.

2 MecTo AUCHHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOorpaMMbl

Juctumuimaa CUCTEMHBINA aHAJIA3 BXOJUT B 9acTh yU4eOHOTO IIaHa (GopMHupyeMyro
y4acTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHH 00pa30BaTEIIbHON MPOTPaMMBI.

JIist u3ydeHusl TUCIUTUITMHBI HEOOXOTMMBI 3HAHUS (YMCHHSI, BIAJCHIS ),
c(OPMHPOBAHHBIC B PE3YJIbTATEC U3YUCHHS TUCIIMILIHH/ IPAKTUK:

NudopmaTtuka

BBenenue B crienMaibHOCTh

3uanus (yMEHUs, BJIa/ICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOMN IUCIUTUINHBI
OyayT HEOOXOAUMBI [T U3YUCHHUSI TUCIIUTUTHH/TIPAKTHK:

[TpoekTHas NeSITEIBHOCTD

MeTo/ibl yrpaBiieHUs] 3HAHUSIMU

[TpoekTHpoBaHKEe MPOTPAMMHEIX CPEJICTB

VYmpaBrieHue ClI0XHBIMU CUCTEMaMU

[ToaroToBka K caave u caada rocyJapCTBEHHOTO SK3aMeHa

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIsS) M IJIAHMPYEMblIe pe3yJIbTaThl 00y4eHust

B pe3ynbrate ocBOeHUs TUCHMITIMHBI (MOays) «CHCTEMHBIN aHAIHU3»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIMSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

I1K-1 Crioco6HOCTh aHATM3UPOBaTh TPEOOBAHUS K IPOrPAMMHOMY OOecrieueHuo 1 6a3am
JAHHBIX, pa3pabOTKU TEXHUYECKUX crelu(UKannil Ha IporpaMMHbIE KOMIIOHEHTHI U UX
B3aMMOJICHCTBHE, MPOEKTHPOBAThH MPOrpaMMHOE oOecredeHne 1 6a3bl JAHHBIX

IK-1.1 AHanmu3upyeT TpeOoBaHUS K pa3pabOTKe MPOTPAMMHOTO 00ECTICUCHUSI 1
0aszam JaHHBIX

[IK-1.2 OrnieHUBaET Ka4eCTBO pa3pabOTKU TEXHUYECKUX CHEIUpUKaAIIi Ha
MIpOrpaMMHBIE KOMIIOHEHTHI U UX B3aMMOJICHCTBHE

IK-1.3 OrneHMBaeT Ka4eCTBO MPOEKTA Ha Pa3padOTKy MPOTPAMMHOTO
oOecrieueHns 1 0a3 JaHHBIX

I1K-2 CriocoOHOCTh K aHATU3y MPOOJIEMHOM CUTYyallnu, pa3padoTke TpeOOBaHHM K CUCTEME,
MIOCTAHOBKE LIeJIel CO3/IaHMsI CUCTEMBI, Pa3paboTKe KOHIEMIIUN CHCTEMBbl M TEXHUYECKOTO
3aJlaHUs Ha CO3JIJaHUE CUCTEMBI, ITPEICTaBICHHS KOHLIETIIIMU, TEXHUYECKOT 0 3aJaHus Ha
CUCTEMY M M3MEHEHUI B HUX 3aMHTEPECOBAHHBIM JIMIIAM

[1K-2.1 OrneHuBaeT BBIOOP CPEACTB U METOAOB JJISl IPOBEACHHSI CUCTEMHOTO
aHaJM3a MpHU MPOESKTUPOBAHUH ITPOrPAMMHOTO 00eCTICUeHUS JIIs
ABTOMATHU3MPOBAHHBIX CUCTEM




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mas TpyA0€MKOCTh JUCILUIUIMHBI COCTABIISIET 2 3a4ETHBIX €AMHUI] 72 aKaJl. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabota — 8,7 akaJl. 4acoB:

— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;
— camocTosTenbHas pabota — 59,4 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopma aTTeCTalMu - 3a4€T ¢ OUEHKON

AynuropHas % o
KOHTaKTHas paboTa E z ®dopma Tekyero
S B
B aKaJl. yacax o U KOHTPOJIS
Paszen/ Tema 2 (B axan ) £ y P Kox
> 3 © | caMOCTOSITENIFHOM | yCIIeBaeMOCTH U
JUCLUATUINHBI N £ . | xommerenyu
O & padoThI TIPOMEKYTOYHOM
na6. | mpaxt. [ € &
Tlek. 2'g aTTecTaluu
3aH. 3aH. | U &
1. OCHOBHBIE MTOHATHUS TEOPUH
CHCTEM M CHCTEMHOTO aHaJIn3a
1.
CamocrosTenpHOE
1.1 BBenenue B CUCTEMHBIN H3YHUCHHC
: yueOHOI 1 1. becena - IK-2.1, TIK-
aHanmm3. O0JIaKO CHCTEMHBIX o
0,5 12 HAYYHOM oOcyxeHue 1.1, [IK-1.2,
HayK. N
JIUTEePaTyphl. 2. YcTHBIi onpoc TK-1.3
CucTeMHOE MBILUIEHNE.
2. Pabora c
JIIEKTPOHHBIM
YIeOHUKOM.
1.2 CucreMHOCTB Kak 1.
o6wekT uccnenoBanus. Cytsb CaMocTosiTenpHOe
Y Ha3HaYCeHUE CHCTEMHOTO n3yveHue
aHaJIn3a Kak yueOHOI 1 1. becena -
METOJI0JIOTUYECKONH OCHOBBI Hay4qHOU oOcyxeHue MK-2.1. TIK
aHaln3a, CUHTE3a U JIUTEePaTyphl. 2. YcTHbIl omnpoc. B
0,5 1 12 1.1, TIK-1.2,
MIPaKTHKA MPOSKTUPOBAHUS 2. Pabora ¢ 3. IlpoBepka HK-1.3
CJIOYKHBIX CUCTEM. ANIEKTPOHHBIM JTa00paTOPHBIX '
CucTeMHBIN TOAX0T K 4 Y4eOHUKOM, pabot
HCCIIEIOBAaHUIO 00BEKTA. BBITIOJTHEHUE
[TpuHLIHUIIBI CHCTEMHOTO 71a00paTOPHBIX
MoJxo/1a pabor
1.
CamocrosTenpHOE
U3y4yeHHe
1.3 TlonsiTue 3neMeHTa yien
yaeOHOU 1 1. becena -
cuctemsl. LlenoctHoCTh 1 HaVUHOI oBCyRIeHHE
nenumoctb. CTpyKTypa Y YA IK-2.1, TIK-
JIUTEPATYPBI. 2. YcTHBIi ompoc.
cucremsl. CTpyKTypHU3anus 0,5 1 12 1.1, TIK-1.2,
2. Pabora ¢ 3. IIpoBepka
¥ OYepTaHUE TPAHHUII TIK-1.3
. AJIEKTPOHHBIM nabopaTopHBIX
H3y4aeMOil CUCTEMBI.
o Y4eOHUKOM, pabot
CucTeMHBIN XOJIOH.
BBITIOJTHEHUE
1ab0paTOPHBIX
pabor
1.4 TlousiTHe CIIOKHOMU 0,5 1 12 1. 1. becena - TIK-2.1, ITK-




CamocTosATeIbHOE

n3yvdeHune
cHCTeMBl. THIOBBIE MOJIETH o
yueOHOM U
aHaJM3a M CHHTE3a CII0KHBIX o
HAYYHOH o0CyXIcHHE 1.1, TIK-1.2,
cucreM. Cucrema B N
JUTEPATYPBIL. 2. YcTHBli onpoc. IK-1.3
OIIepalliOHHOM OKPY)KE€HHH.
2. Pabora ¢
CucreMHasi HEDKEHEPHS.
JNEKTPOHHBIM
Y4eOHUKOM
HWroro no pazaeny 3 48
2. MeTo/1pl CHCTEMHOTO aHallu3a
1.
CamocrosTenbHOe
2.1 Merop aHanm3a H3y4eHUE
uepapxuii (MAU) u meToz yueOHOM U 1. becena -
anamm3a cereit (MAC). HayqIHOU o0CyXIeHHnE
CymHOCTH, CBSI3H, BUIBI TUTEePaTypPHI. 2. Yerusiit ompoce. | TIK-2.1, TTK-
. 05 6,4
0OpaTHBIX CBs3EH. 2. Pabora ¢ 3. ITpoBepka 1.2,1IK-1.3
ITpumenenue MAU u MAC 3JIEKTPOHHBIM 71a00PaTOPHBIX
JULS aHAJIM3a CIIOXKHBIX yueOHUKOM, pabot
CHCTEM. BBITIOJIHCHUE
abopaToOPHBIX
pabot
1.
CamocrosTenbHOe
2.2 IIpunsarue U3y4ECHHE
KOJJIETHAJIbHBIX U yueOHO U 1. Becena -
MHIUBHIYAIBHBIX PEIICHHN Hay4IHOH o0CcyKaeHne
Ha OCHOBE METOJIOB TUTEPaTyPHL. 2. Yerusiit ompoce. | TIK-2.1, TTK-
05 5
CHCTEMHOT'0 aHAJIN3a. 2. Pabota ¢ 3. IIpoBepka 1.2, TIK-1.3
CuCTeMHBIH aHaIH3 KakK NIEKTPOHHBIM 1ab0paTOPHBIX
UHCTpyMEHTapHi yueOHHUKOM, pabot
CUCTEMHOM HWHXXCHEPHUH. BBIIIOJIHCHHUEC
71a00paTOPHBIX
pabot
Wroro no pazneny 1 11,4
3. 3auer
IK-2.1, TIK-
3.1 IuddepeHpoBaHHBIH 2
weil bdeperup 1.1, TTK-1.2,
IK-1.3
Wroro no pazneny
HWroro 3a cemectp 4 59,4 320
Hroro no aucuuruinie 4 59,4 3a4eT C OLEHKOMN




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUU OT MPENOJABATEINS K CTYICHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTa — opranuzamnus yaeOHoi paboThl C peaTbHBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa30BaTEIBHOTO MpoIecca,
KOTOpas MpeanosaraeT NoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JJaHHE yUEOHBIX
MPOOJIEMHBIX CUTYalUi JJIs1 CTUMYJIMPOBAHUS aKTUBHOM TO3HABATEILHON IEATEIIEHOCTH
CTYJIEHTOB.

3. HTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNsLHOrO MpoIiecca,
KOTOpasi MpeIonaraeT akTHBHOE U HEJIMHEHHOE B3aMO/IEHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /71l HUX 00pa30oBaTeIbHOTO pe3yibTara.

@opMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM CIECIIHATU3UPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALMs (M3JI0KEHIE MaTepHaa ¢ 3apaHee
3arIaHUPOBAHHBIMU OIIMOKaMU), TEKIUsA-0ecena, TeKIUI-TUCKYCCUs, JIeKIUsI-Tipecc-
KOH(EpeHIIHS.

4. UndopmanmoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUN —
opranmzaius 00pa3oBaTeIbHOr0 MPOoIecca, OCHOBAHHAS HA IPUMEHEHUU MPOTPAMMHBIX CPEJl
Y TEXHUYECKUX CPENICTB PabOTHI C 3HAHUSAMH B Pa3TUYHbBIX MTPEIMETHBIX 00IaCTX.

6 YueOHO-MeTOAUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUA IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. 3arpanoBckasi, A. B. CucremHblil aHanus : yueOHUK Juist By30B / A. B.
3arpanosckast, 10. H. Diiccaep. — Mocksa : M3parensctBo FOpaiit, 2026. — 412 ¢. —
(Beicmiee oopazoBanne). — ISBN 978-5-534-19867-6. — TekcT : 351eKTPOHHBIH //
OopasoBarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/588479 (nata
obpamenust: 11.03.2026).

2. AnexceeBa, M. b. Teopus cucteM u CUCTEMHBII aHATU3 : yYeOHUK U MPAKTUKYM
st By30B / M. B. Anekceesa, I1. I1. Berpenko. — Mocksa : M3natensctBo FOpaiit, 2026. —
293 ¢. — (Bwicmiee oopazobanne). — ISBN 978-5-9916-6804-0. — TekcT : 35eKTPOHHBIH //
OopasoBarenbHas iathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/583497 (nata
obpamenust: 11.03.2026).

0) JonosHuTeabHas JUTEpaTypa:

1. I'paenkas, O. B. MHdopmanimoHHbIe TEXHOIOTHH MOAECPKKH TPUHSATHS
pewenuii : yaeOHoe ocodue / O. B. I'paenkas, FO. C. Uycosa ; FOxubIi (enepanbhblii
yHUBepcuTeT. - PoctoB-Ha-Jlony ; Taranpor : M3natensctBo FOXxHOTO dhenepanbHOro
yauBepcureta, 2019. - 130 c. - ISBN 978-5-9275-3123-3. - TekcT : anekrpoHHbId. - URL:



https://znanium.com/catalog/product/1088115 (mata oOpamenus: 23.04.2024). — Pexxum
JOCTYTA: 110 MOATHNCKE.

2. JloBuos, JI. A. CucteMHbIi aHaJIN3: TEOpPETUYECKUE OCHOBBL. HacTh 1 :
yuebnoe mocoobue / J. A. JloBros. - Mocksa : PI'VII, 2018. - 224 c. - ISBN 978-5-93916-
701-7. - Tekcr : anextponHbii. - URL: https://znanium.com/catalog/product/1195527 (nara
obpamienust: 23.04.2024). — Pexwum qocTyna: 1mo moAmmucKe.

B) MeToauuyecKue yKa3aHus:
Mertonuyeckue ykasanus Haxonsarcs B [Ipunoxxenun 1

r) [Iporpammuoe odecneuenne u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

HaumenoBanue o
1o Ne noroBopa CpoKk JeiicTBuUS JIMIICH3UH

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpodHo
Professional
Anaconda Python |cBoGoaHo pacripoctpansiemoe [10 0eccpouHo
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 OeccpodHo
University Edition
MS Visual Studio
2017 Community |cBoboano pacmpoctpansiemoe [10 6eccpouHO
Edition

IMpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchlka

HarmonansHas mHGOpPMaAIIMOHHO-aHATUTHYECKAST URL:
cuctema — Poccuiickuii nHaeke HayuHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp
denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE
yupexaenne «DenepanbHbIif HHCTUTYT URL.: http://www1.fips.ru/

HpOMLIIJ.IJ'IGHHOfI COOCTBEHHOCTH

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIMIMHBI (MOYJIs1)

MaTepI/IaJ'[BHO-TCXHI/IqGCKOC obOecreyeHme JUCIMITIIMHBI BKIIFOYACT:



1. JlexnmoHHas aynuTopus ayd. 282. MyiabTUMeINUNHbBIE CPEICTBA XPAHEHUS,
nepeayd U mpecTaBiIeHUs HHPOpPMAaLUK.

2. Kommnbrotepusle kinacesl LlenTpa napopmannonnsix rexuonoruii ®I'bOY BO
«MI'TY». IlepcoHasibHbIE KOMITBIOTEPHI, 00bEAMHEHHBIE B JIOKAJILHBIE CETU C BHIXO/IOM B
Internet, ocHalieHHbIE COBPEMEHHBIMH IIPOTPAMMHO-METOINYECKUMH KOMILJIEKCAMU 151
peleHus 3a1a4 B 001acTH UH()OPMATHKH U BEIYUCIUTEIHHON TEXHHUKH.

3. AyauTopuu A caMOCTOSITENIbHOM pabOThl: KOMIIBIOTEPHBIE KIIACChl; YUTAJIbHBIE
3asbl Oubnmoreku. Bee kimacesl YUT u ACY ¢ nepcoHambHBIMU KOMITBIOTEPAMH, BBIXOJIOM B
WHTEpHEeT U ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CpENy
YHHUBEpCHUTETA.

4. Ayautopuil 1J1sl TPYNIIOBBIX U MHIMBUAYAJTIbHBIX KOHCYJbTAIIUNA, TEKYILETO
KOHTPOJIA U MPOMEKYTOUHOM aTrTrectanuu. Aya. 282 u kiaccsl YUT u ACY.

5. IlomemeHust uis CaMOCTOATENIbHOM paboThl 00y4YaroIINUXCsl, OCHAIIEHHBIX
KOMIIbIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO MOAKIIOUEHUS K ceTH «VIHTepHeT» U Halu4ueM
JOCTyIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay opranuzanuu. Kinaccel
YUT u ACY.

6. Ilomemenus uisd XxpaHeHUs U IPOYUIAKTUYECKOTO 0OCITYKUBAHHSI y4eOHOTro
obopynoBanus. LleHTp HHPOPMALMOHHBIX TEXHOJIOTUH — ayx. 372



IIpunosxenne 1
Y4yeOHO-MeTOMMYECKOE O0ecTIeyeHre TUCHMILTHHBI(MOTYJISA)

JladopaTopHasi paGora Ne 1
Omnpenesienune cucremMbl U eé rpaHull. CTPYKTypa M CBOMCTBA CHCTEMbI

Lenv pabomut
O3Hakomumvcsa ¢ cooepocanuemM HOHAMUSL «CUCMEMAy», HAYYUMbCa Onpeoensams eé
2paHuybl, CMPYKMypy, U0, CEOLICMEA.

Hudpopmayusn

Cucrema (0T np.-Tped. — II€JI0€, COCTaBICHHOE M3 4YacTel) — CBsI3aHHAsi COBOKYITHOCTH
3JIEMEHTOB, CYIIECTBOBAHHUE KOTOPO MOAYMHEHO ONpeAeICHHOM LIEH.

Buemnemy Habmogarento cucteMa 00bIYHO MPEACTABISIETCS B BU/I€ HEKOTOPOTO «YEPHOTO
ALIUKaY, MOJIYYaloIero HEKOTOPbIe CUTHAJIBI U3 BHEIIHEH CpeJlbl U TPAHCIUPYIOIIee 3aTeM B Heé
OTIpPEICIEHHYIO JIOJII0 PE3YJIbTaTOB CBOEH JEATENbHOCTH. I'paduueck 3T0 MOKHO MPEJCTaBUTh
cnenyromumM obpasom (puc. 1).

Oxpy Bxoa Bbixon, Okpy
Kato CiarTanna _/%alo
wasn wasn

Pucynok 1. IIpeacraBnenue cucTeMbl Kak «4€pPHOTO SIIHKA»

Kaxnas cucrema A0MKHA UMETh OINPEJCICHHBIE TPaHULbl. JTO IMPEANOJI0KEHHE CO3AAeT
BO3MO>KHOCTb B paMKax UEpapXHUU CUCTEM PacCMaTPUBATh KaKyl0-11M00 KOHKPETHYIO CUCTEMY.

['panuipl cucteMbl HEOOXOMUMBI M JUIS TOTO, YTOOBI ONPEACTUTh, KaKHE KOMIIOHEHTBI
MOKHO CUYUTaTh HaXOJSAIIMMMCS IO/ KOHTPOJIEM JIMIIA, MPUHUMAIOLIETO pElIeHHEe, a. KaKue
OCTAlOTCsl BHE €r0 BHUMaHUs. Eciii cOCTaBUTH MepevyeHb BCEX KOMIIOHEHTOB, U3 KOTOPBIX JOJIKHA
COCTOATHh CHUCTE€Ma, M YCTAHOBUTH JJII HUX OTrPAaHUYEHHUsA, TO BCE, UTO HAXOAMUTCS BHYTPHU
OTPaHUYEHHOTO MPOCTPAHCTBA, OyIeT OTHOCUTHCS K CHCTEME, a BCE, YTO HAXOJIUTCS 3a €ro
npeenaMu, — K okpykatoieit cpene. [loToku, uaymine ot oKpyskaroleil cpeibl BHyTpb CUCTEMBI,
ABIJISIFOTCS BXOAHBIMU MOTOKaMH, a TOTOKH, BBIXOJSIIME U3 OIPAHUYEHHOTO MPOCTPAHCTBA BO
BHEIITHIOIO CPENY, — BHIXOJIHBIMU JAHHBIMH CHCTEMBI.

Cucrema Ha3bIBAETCS 3AMKHYTOM, €CJIM 3JIEMEHTHI JAaHHON CHCTEMBbI HE CBA3aHbI C KAKUMHU
Ob1, TO HM OBUIO BHEIIHUMH 10 OTHOIIEHUIO K HEl 00bekTaMu (puc. 2, a).

Cuctema Ha3bIBae€TCid OTKPBITOM, €ciu dYepe3 €€ TpaHULbl MOXET MPOUCXOIUTH
OecrnpensITCTBEHHBIN 0OMEH BeleCTBOM, MH(GOPMAIIUEH W/ U SHEPTHUEH ¢ BHEITHEHN cpeioi (puc.
2,0).

Cucrema Ha3bIBAa€TCA YACTHYHO OTKPBITOM WJIM YAaCTUYHO 3aKPBITOM, €CIIM uepe3 €€
TPaHUIIBI TPOXOJISAT TOIBKO OMPEIEIEHHbBIE BUIBI BEIeCTBa, WH(MOpMAaIIUU 1/WIK dHeprun (puc.2,

B).
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Pucynok 2. 3akpbiTast, OTKPbITasi ¥ YaCTUYHO OTKPBITAsI/3aKPhITast CHCTEMbI

[ToHATHO, 4TO a0COIIOTHO OTKPBITHIX M 3aKPBITHIX CUCTEM B JKM3HU HE CyIIecTBYeT. Beerna
MPUCYTCTBYET HEKOTOPBIA OOMEH CHCTEMBI CO CPEJIOi, Jaske €ClIM CUCTEMa SIBJIETCS 3aKPhITON U
nake aOCONIOTHO OTKPHITAsi CHCTEMa IO Pa3IMYHBIM NPUYMHAM OKa3bIBAETCS OTPAHUYECHA OT
KaKUX-TO BUJOB 0OMeHa. [I03TOMY OTKPBITOCTh U 3aKPBITOCTh CUCTEMBI MPUHATO OMPEIENATh C
y4€TOM TOYKH 3pEHUs HccienoBaTesss cucteMbl. OObIYHO, TO, HACKOJIBKO CHCTEMAa CUHUTAETCS
OTKPBITON MJIM 3aKPBITON, OTOBApUBAETCS HA CAMBIX IEPBBIX 3TAINaxX €€ U3YUECHHUS.

CTpyKTypoil cHCTEMBbl HA3bIBaeTCsl €€ pa3/ieJIeHUE Ha OTACJIbHbIC YacTH, Ha3bIBAEMbIC
JJIEMEHTaMH, C YKa3aHHEM CBszed Mexay HUMHU. OO0s3aTelbHBIM YCIOBUEM Ha BCE BpeMs
U3YYEHHS CHUCTEMBl SIBISIETCA CTaTUYHOCTh W HEU3MEHHOCTh DJIEMEHTHOIO  COCTaBa
paccmarpuBaeMoil cuctemsl. Pa3ienenue, B 3aBUCUMOCTH OT BBIOPAHHOMN TOYKH 3pEHUS, MOXKET
UMETh BEIIECTBEHHYIO, (PYHKIMOHAIbHYIO, aITOPUTMHUYECKYI0 WIH JIO0YI0 JIPYTYI0 OCHOBY.
COBOKYIHOCTB BCEX CBA3EH 2JIEMEHTOB CUCTEMBI U 00pa3yeT ee CTPYKTypy. [1]

['pynna »71€MEHTOB B CTPYKType, OObEAMHEHHAs MO HEKOTOPOMY OOlIeMy IMpH3HaKY,
Ha3bIBaeTCs MmojacucTeMoil. OOBIYHO CBSI3b MEXY DJIEMEHTaMU MOACUCTEMBI O0JIee CUIbHA, YEM C
JPYTHUMH 3JIEMEHTAaMU TOU )K€ CUCTEMBI.

[lox pyHKUMOHMPOBAHKWEM CHUCTEMBI MOAPA3yMEBAIOT MPOILECCHI, KOTOPbIE MPOUCXOIAT B
cucTeMe, 3aTparuBaolie HEMOCPEICTBEHHO caMy CUCTeMY (OJJMH MM HECKOJIBKO 3JIEMEHTOB B
KaX]IbII1 MOMEHT BPEMEHH ), a TAK)KE OKPYKAIOIIYIO €€ Cpery.

ONEMEHT — MMHHMMaJIbHAs, HE MOAJAIOUIAsICs AAJbHEHIIEMY IEJIECHUI0 C JAaHHON TOUYKH
3peHus1, 4acTh CUCTEMBI, 00JIajatomias ONpeieIeHHON [EJIOCTHOCTBIO U CAaMOCTOSITENIbHOCTBIO 110
OTHOILIEHHIO K JAHHOM CHUCTEME, COCTOSHUE M (PYHKLIMOHAIbHbIE OCOOCHHOCTH KOTOPOWH MOTYT
OBITH U3MEPEHBI WM OMHMCAHBI B TEPMUHAX W3BECTHOT'O SI3bIKA. DJIEMEHT OOBIYHO 0003HAYaeTCs
HEKOTOPBIM 3HAKOM, HA3bIBAEMbIM NEepeMEHHOM. [Ipy n3ydeHnn cuctemsl COCTOSHUE JIEMEHTA
MOJKET U3MEHSTHCS B 3aBUCHMOCTH OT Pa3JIMYHBIX (DAaKTOPOB, TO €CTh MEPEMEHHbIE PUHUMAIOT
HEKOTOPBIE 3HAYEHUS U3 ONIPENEICHHOIO AJI1 HUX MHOKECTBA JOIYCTUMBIX 3HAUEHUH.

[TapameTp — omepaTUBHO BBIPAXKEHHBIA AJIEMEHT HCCIIEIOBAHUS CHUCTEMBI, CIyKalluh
dopmoii mokanu3anuu MHGOPMAIMK O CBOMCTBAX M MpHU3HAKax 3ToM cucremsl. [lapamerpamu
CHUCTEMbl Ha3bIBalOT T€ IEPEMEHHbIE, 3HAUYEHUS KOTOPBIX MPUHUMAIOTCS HEU3MEHHBIMH IPHU
pELIeHNH JaHHOM 3aJauu.

N3y4unuTh cuctemMy — 3HAUUT OMPEIENIUTh JIEMEHThl CUCTEMBI, BBIPA3UTh UX NEPEMEHHBIE,
HAlTH 3HaueHMs MEPEMEHHBIX, BBLACTUTH Napamerpsl. Jlrobas cucreMa M3ydaercsl ¢ Kakou-To
onpeAeIEHHON TOYKU 3PEHUS.

Touka 3peHuss — *KHU3HEHHAs MO3ULUSA, C KOTOPOH CyOBeKT (MccienoBaTeib) OLIEHUBAET
MPOUCXOSAIINE BOKPYI HEro COOBITHS, HA OCHOBaHMHM KOTOpPOHl OH CTPOUT CBOM MHEHWUS,
BBICKA3bIBAET CY)KICHUSI.


https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%B1%D1%8A%D0%B5%D0%BA%D1%82_(%D0%BF%D1%81%D0%B8%D1%85%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)

@akT HaMMYyUs B3aUMOOTHOILIEHHWH JIOO0TO poja MEXAy YacTsIMH paccMaTpUBAEMOM
COBOKYIIHOCTH, 3aBUCHMOCTb CBOWCTB OJHOTO 3JJIEMEHTAa OT CBOMCTB JPYrUX 3JIEMEHTOB,
Ha3bIBaeTCs CBA3bIO. [1,2]

VYCTaHOBUTH CBSI3b MEXAY 3JIEMEHTAMHM — 3HAYUT BBIABUTh HAJIIMYME 3aBUCHUMOCTEH HX
CBOWCTB. /IBYCTOPOHHSI 3aBUCUMOCTb CBOMCTB OJIHOT'O AJIEMEHTA OT CBOMCTB JPYTHX 3JIEMEHTOB
Ha3bIBAETCS B3aMOCBSI3bI0.

B3aumoneiictBue — 3TO COBOKYIHOCTb B3aWMOCBSI3€M M B3aMMOOTHOILEHUH MEXIy
CBOICTBaMHM 3JIEMEHTOB, KOTJ]a OHU IIPUOOPETAIOT XapaKTep B3aUMOCOAECUCTBUS APYT APYTY.

OO01ecucTeMHbIE 3aKOHOMEPHOCTH

3aKOHOMEPHOCTBHIO HAa3bIBAIOT YACTO HaOJII0JaeMoe, TUIUYHOE CBOICTBO (CBSI3b WIIU
3aBUCUMOCTB), IIPUCYIIIEE 0OBEKTAM U IIPOLIECCaM, KOTOPOE YCTaHABINBAETCS OINBITOM. [3]

OO1ecucTeMHble  3aKOHOMEPHOCTH — O3TO  3aKOHOMEPHOCTH, XapaKTEpPU3YIOIIHE
MPUHIUITAATBHBIE 0COOCHHOCTH TOCTPOCHUS, PYHKIIMOHUPOBAHUS M PA3BUTHS CJIOKHBIX CHCTEM.
OTH 3aKOHOMEPHOCTU MPUCYIIU JIIOOBIM CHUCTeMaM, OyAb TO PKOHOMUYECKasi, OMojoruyeckas,
o0LIECTBEHHAsI, TEXHUUYECKAsl WM Jpyrasi CUCTEMA.

[lenocTHOCTP — KOMIUIEKC OOBEKTOB MPEJCTaBIsIeT CO00M HEKOTOpOoe €AMHCTBO,
oOnanatroliiee 00IMMHU CBOMCTBAMHU U [TOBEACHUEM, OTHOCUTEIbHONW HE3aBUCUMOCTBIO OT CPE/IbI U
Ipyrux cucrteM. M3meHeHHe Tr000ro KOMIIOHEHTAa CHCTEMBbl OKAa3bIBAaeT BO3JICHCTBHE Ha BCE
apyrue €€ KOMIIOHEHTbl M INPUBOJUT K M3MEHEHHUIO CHCTEMBl B II€JIOM; a JIt000€ M3MEHEHUe
CUCTEMBI OT3bIBaeTCS Ha BceX €€ KOMIIOHEHTAX; TO €CTh 03HaYaeT npeoOpa3zoBaHNe KOMIIOHEHTOB,
BXOJISIIIIUX B CUCTEMY.

JenuMocTh — 00BEKT paccCMaTPUBAETCS B KAUECTBE COCTOSIIIIETO U3 AJIEMEHTOB.

QOYHKIIMOHATBHOCTD — CO3[JaHUE CHUCTEMBI O0YCIIOBIEHO OOBEKTHBHON HEOOXOIMMOCTHIO,
OHA CYIIECTBYET JUIs BBITIOJIHEHUS ONpeAeIeHHON (DYHKIIUU B Cpe/ie.

N30mMpoBaHHOCTh — KOMIUIEKC OOBEKTOB, 00OPa3yIOMIMX CHUCTEMY, M CBSI3U MEXKIYy HUMHU
MOXXHO OTTPaHUYUTh OT HX OKPYKEHHS M paccMaTpuBaTh OTAEIbHO. OTHOCHTEIBHOCTH
M30JIMPOBAHHOCTH — YYUTBHIBACTCS BO3ICHCTBIE HAOIIONATENS U Cpelibl Ha OOBEKT M €r0 00paTHOe
BO3JICUCTBUE YEPE3 FIEMEHTHI, ABIISIFOUIMECS BXOJAMH U BBIXOAAMH.

Habmonaemocts — Bce 06€3 UCKIIIOUEHHUS BXOJIbI U BBIXObI CUCTEMBI JINOO KOHTPOIUPYEMbI
uccieaoBareneM-Ha0Irogarenem, 1udo, mo KpaitHeil Mepe, HaOJIr01aeMBbI.

HeonpeneneHHocTh — HEBO3MOXKHOCTh OJTHOBPEMEHHO (UKCHUPOBATH BCE CBOMCTBA M
OTHOLLIEHHUS 3JIEMEHTOB CUCTEMBI.

NnentudunmpyemMocTh — Kakaas COCTaBHAs YacTh CUCTEMBI (DJIEMEHT) MOXKET OBITh
OTJI€JIEHA OT JIPYTUX COCTABIISIIOIINX U OTOKJIECTBIIEHA, OTIO3HAHA.

JIMCKpeTHOCTh (aBTOHOMHSI 3JIEMEHTOB) — KaXIbIH OJEMEHT CHCTEMbl 00Jaaaer
COOCTBEHHBIM TIOBEJICHUEM U COCTOSHHEM, OTJIMYHBIM OT TOBEJACHHUS U COCTOSHUS JIPYTHX
3JIEMEHTOB M CUCTEMBI B 1IeJIOM. [1]

Hanuuue cBsizeil — KOMIOHEHTBI CUCTEMBI CYIIECTBYIOT HE HE3aBUCHMO, & UMEIOT JAPYT C
JPYTOM OIpe/ieJIEHHBIE CBA3H.

Oprann3oBaHHOCTh — DJIEMEHTHI (YaCTH) CHCTEMbI B3aUMOCBSI3aHBI U B3aHMMOJICHCTBYIOT
orpezieieHHbIM 00pa3oM, OPraHu30BaHbl B IPOCTPAHCTBE U BPEMEHH.

CTpyKTYpHOCTb — OTHOCUTEIILHO YCTOMYUBBINA, N3MEHSIIOUTUICS B IPOCTPAHCTBE U BPEMEHU
Croco0 BHYTPEHHUX CBS3€W U OTHOLIEHHMH CHCTEMBI, KOTOPBINA onpeenser ee (yHKIUOHATBHYIO
JIeSATEIbHOCTD.

YHopsg0ueHHOCTh — HaJW4Yhe HEKOTOPBIX KPUTEPHUEB, HA OCHOBAHWUU KOTOPHIX YaCTH
CHUCTEMBI COOTHOCSITCS APYT C APYTOM JJIsi UX B3aMMOPACIIOJIOKEHUS B CTPYKTYpE.

OToOpakaeMOCTh — SI3BIK HAOMIOAATENIT HMMEET JOCTaTOYHO OOIIMX SJEMEHTOB C
€CTECTBEHHBIM SI3BIKOM HCCIEAYEMOT0 00BEKTa, YTOOBI HAWTH COOTBETCTBHE M OTOOPA3UThH BCE
CBOMCTBA U OTHOIIICHUSI, KOTOPBIC HY>KHBI JUIs PEIICHUS 3a/1a4H.

MHO0KeCTBEHHOCTh, CIOKHOCTh CHCTEMBI — BO3MOXXHOCTb M CIOKHOCTH H300paskeHUs
HCCIIeTyeMOI CUCTEMBI B BUJIE BEpOATTbHON, MAaTEMATHYECKON MITH HHOU MOJICITH.

HeroxnecTBeHHOCTh OTOOpakeHHsI — 3HAKOBash cUCTeMa HaOmojaTens OTJIWYHA OT
3HAKOBOW CHCTEMBI MPOSIBICHUS CBOMCTB OOBEKTAa M UX OTHOIICHWH, CJIEIOBATEIHHO, CUCTEMA
OoTOOpaxkaeTcss ¢ TOMOIIBI0 TMEPEKOJWPOBAHHUS B HOBYIO 3HAaKOBYIO cuctemy. [lpu stom
Hen30exHa MmoTepsi HHGOPMAIIHH.



HepapXxuuHOCTh — CHUCTEMa PAcCMaTPUBAETCS KAaK JJIEMEHT CHCTEMBI 0OJiee BBICOKOTO
MopsiiKa, a KaXxIblil e€e 3JIEMEHT — Kak cucrema. Hamuuume B cucTeMe HECKOJIbKUX YPOBHEM,
IIOAYMHCHHBIX I10 HHCXOHHmeﬁ, CO CBOMMH 30HAMH OTBCTCTBCHHOCTH, pecypcaMH, JIOKAJIBHBIMHA
HEeIIMU. DTO YIOPSA0YEHHOCTH TI0 CTETICHH MTOAYMHEHHOCTH.

3Mep[[)KeHTHOCTb, I/IHTeraTI/IBHOCTB — HpI/IHL[I/IHI/IaJIBHaH HECBOOAUMOCTH CBOI>’ICTB CUCTEMBI
K CyMME CBOKMCTB COCTaBIAIOIIMX €€ dJeMeHToB. Cucrema o0JagacT CBOWCTBaMH,
OTCYTCTBYIOILIUMHU Y €€ 3JIEMEHTOB. [1]

KadecTBeHHBIC e M KOJTMYECTBEHHBIE OMMCAHUsI OCOOCHHOCTEH, MPUCYIITUX TEM U UHBIM
TUIIaM CHUCTEM, cnez[yeT OTHECTU B OTI[GHBHyIO I‘pyHHy M Ha3BaTb XapaKTepI/ICTI/IKaMI/I CUCTEM.
XapakTepUCTUKU OTIEIbHBIX BHJIOB CHCTEM SBISIOTCS MPOJOJDKEHHUEM, PAa3BUTHEM HX
00IIIECHCTEMHBIX CBOMCTB.

3aoanue

Breibepute cucremy. OnummMre, ¢ Kakod HMMEHHO TOYKM 3peHUs Bbl Oynere eé
aHam3upoBath. Omnpenenurech, KaKMMHU CBOWCTBaMU OO0Ja/aeT Bamia cucTeMa. AKKYpaTHO
BBIMIOJIHUTE OMMCAHUS TPAHUI[ CHCTEMBI, OKPYXAIOIIel CUCTEMY Cpedbl U KOHKPETH3UPYITE
oOuiecucreMHble cBoicTBa. CxeMaTHUeCKH M300pasuTe KaKMMM 3HAUMMBIMHM C TOYKH 3PEHHS
HCCJIEIOBATENSl CUCTEMbI BHIaMU BEIIECTBA, SHEPTHH U MHPOPMAIIMHN CUCTEMa OOMEHUBAETCS C
OKpYKaIoIEH Cpeiou.

Pesynbrar nmpencraBpTe B BUAE OTUETA.

Konumponsnoie eonpocwi

Yro Takoe cucrema?

Kaxkwue ObIBaroT cucTEMBI?

Kaxkue cBolicTBa XapaKTepHBI JIJIsl CUCTEM?

W3 gero cocrout cucrema?

UTto 03HauaeT BRIPAXKEHUE «HU3YUUTh CUCTEMY»?

Uro Takoe QyHKIMOHUPOBAHUE CHCTEMBI?

Kakwue cBoiicTBa CUCTEMBI ONPEAETSIOTCS €€ SJIEMEHTHBIM COCTaBOM?

Kaxum 06pa3oM mpou3BoIUTCs OMpeie]IeHHe SIEMEHTHOTO COCTaBa CUCTEMBbI?

UTto Takoe CBS3b MEXKY PJICMEHTAMU CUCTEMBI?

0. UYto omnpenensieT HATUUKUE CBA3H MEXKAY DJIIEMEHTAMU CHCTEMBbI?
JladbopaTopnas padora Ne 2

DJieMeHTBI CHCTeMBI U CBsI3b Me:k1y HUMU. Kiiaccuukanus 3j1eMeHTOB M BU3yaTu3anusi

CTPYKTYPBI CHCTEMBI

BNk~ wNE

Lenv pabomot
O3HaKOMUMBCSL ¢ NOHAMUAMU DTIEMEHMO8 CUCMEMbl, BUOAMU U CNOCOOAMU C853ell MeHCOY
Humu. U3yyumes memooul epaguieckoco npedcmasienus 6HympenHel CmpyKmypvl CUCHEMbL.

Hughopmayusn

Jlrobas cucrema mogmaércs omucanuio. CyIIecTBYeT TpU OCHOBHBIX BHJA OMUCAHUS
cucTeMbl: Mopdosiornyeckoe, PyHKIHOHAIbHOE, HH()OPMALIMOHHOE.

HNudopmaninoHHoe omucaHue AaeT MpeacTaBieHHe o0 oOmeHe uHDopmanuenr Mexay
YaCTSIMU CHCTEMBI, CHUCTEMOW U BHemHeH cpenod. OmnucaHue TMO3BOJIAET CYAUTH 00
UH(GOPMAIIMOHHON  YMOPSATOUYEHHOCTH CHUCTeMBbl. [Ipu 3TOM OOBIYHO OMPEAENsIOT MeEpy
XAOTHYHOCTH WJIM YIOPSJOUYEHHOCTH CHUCTEMBI U €€ MH(OpManMOHHBIN MeTa0oim3M (0OMEH
UH(OPMALIUHU CO CPeIoi).

DyHKIIMOHATHFHOE OMMCAHUE CUCTEMBI OTPAXKAET €€ TapaMeTPhl, MPOUCXOIAIINE TTPOIIECCHI
U uepapxuto cucreMmbl. OHO J1aeT BO3MOKHOCTh OTBETHThH Ha BOMPOC, AJI YETro MpeaHa3HayeHa
cucteMa. B ©Oonee mmpokoM cwmpiciae (YHKIMOHAIBLHOE OMHCAaHUE TIO3BOJISIET OICHUTH
3HAYUMOCTh CHUCTEMBI B €€ KOHKPETHOW (DYHKIIUU M BO3JICHCTBHE Ha BHEIIHIOIO Cpely (CBSI3U C
IpyrumMu cuctemami). [lpu 3ToM QyHKIHS CHCTEMBI BBITTOTHSIETCS, €CITH TTapaMeTPhl CUCTEMBI U
MPOIECChl OTPAaHUYCHBI TMpejeliaMi, BHE KOTOPBIX CHCTEMa pa3pyliaeTrcs MO0 paJauKalIbHO
MEHSET CBOU CBOWCTBA.

Mopdonorudeckoe onrucanue JaeT OTBET HA BOIPOC O TOM, U3 KaKUX AJIIEMEHTOB COCTOUT
cucrema. OHO ompenensieT NIyOuHy onucaHus (BbIOOp AJIeMeHTa, BHYTPh KOTOPOTO ONMHCaHNE HE



MPOHUKAET), KOMIIO3UIIMOHHBIE CBOWCTBAa (CIOCOO OOBETUHEHHS DJIEMEHTOB B CHCTEMY) U
3¢ (HeKTUBHOCTD BBIMOIHEHUS QYHKIINH, HA KOTOPYIO BIUSIOT UCKAKEHUS U HETIPEAYCMOTPEHHbBIE
norepu uHGopmanuu. [5]

Mopdomornueckue CBOMCTBA CUCTEMBI CYIIIECTBEHHO 3aBUCSAT OT XapaKTepa CBA3EH MEXKIY
anemenTamMu. [loHsTue cBsA3u BXOAWUT B Jr000e ompeneneHue cucreMbl. OHO OJHOBPEMEHHO
XapakTepu3yeT U CTpoeHHe (CTaTWKy) M (PYyHKIIMOHUPOBaHHE (IUHAMUKY) cHCTeMbl. CBs3u
00ecreurnBalOT BO3HUKHOBEHHE U COXPAHEHUE CTPYKTYpPbl U CBOMCTB CHUCTEMBbI. BbIAENAOT
nH(}OpPMallMOHHbIE, BEIIECTBEHHBIE U SHEPTeTUUYECKHUE CBSI3U, ONPEEIisii UX B TOM K€ CMBbICTIE, B
KaKOM OBLIH OIPEJICIICHBI JIEMEHTHI.

XapakTep CBA3M OINpeleNsieTcs yAeIbHBIM BECOM COOTBETCTBYIOLIETO KOMIIOHEHTa (MU
1eJeBOr (YHKITUEH ).

CBs13b XapakTepu3yercs:

— HalpaBJICHUEM,
—  CHJIOH,
—  BUJOM.

[To mepBBIM ABYM MPU3HAKAM CBSI3H JEJIAT HA HAPABJICHHbIC H HEHAIIPABIICEHHBIC, CUIbHBIC
u cnabble, a MO BUAY — TOMYMHCHHS, MOPOXKACHUS (TCHETHUYECKUE), PABHOIPABHBIC U CBSI3U
yIpaBIeHUS.

Hexotopele u3 3TUX CBsI3eil MOXKHO pazapoOuTh eme Oonee AetanbHO. Hampumep, cBs3u
MOJIYMHEHMSI Ha CBSI3U «POJ-BUIY», «4aCTh-11€TI0€»; CBA3U MOPOKICHUS — «IIPUUYHUHA-CICICTBUE.
Nx MOXHO pa3nenuTh TakXkKe [0 MECTy TMPUIIOKEHHS (BHYTPEHHHE — BHEIIHHUE), II0
HAIPaBIEHHOCTHU MPOLECCOB (MPsIMbIE, 0OpaTHbIE, HEUTPATIbHBIE).

[Tpsimble CBS3W MpeAHAa3HAYCHBI IS TIepeadn BEIIeCTBa, SHEPTUU, HHPOPMAIUU WA UX
KOMOHMHAIIMI OT OJHOTO J3JIEMEHTa JAPYroMy B COOTBETCTBHM C IIOCIEI0BATEIBHOCTHIO
BBITIOJTHAEMBIX (DYHKITHH.

OdeHb BaXHYIO pOJIb WrparOT oOOpaTHbIE CBA3M — OHH SBJSIIOTCS OCHOBHOM
CaMOPETYJIMPOBAHUS W PA3BUTHS CHUCTEM, MPHUCIOCOOICHUS MX K HM3MCHSIIOIIMMCS YCIOBHSIM
cymectBoBaHus. OHH B OCHOBHOM CIYXaT Ui VIpaBlIeHHUS TMpoleccaMu W Hauboee
pacrpocTpaneHbl HHGOPMAIIMOHHBIE 00paTHBIE CBSI3H.

HelitpanbHble CBS3M He OTHOCATCS K (YHKIIMOHAIBHOW JAESITENbHOCTH CHCTEMBI,
HeTpeACcKa3yeMbl U ciaydaiiHbl. OTHAKO HEUTPaIbHBIE CBSI3U MOTYT CBHITPATh OMPEACICHHYIO POJIh
OpU aJanTalil CHCTEMBI, CIY>KUTh HCXOJHBIM pecypcoM JUisi (OPMUPOBAHUS TMPSAMBIX U
00paTHBIX CBSI3EH, SBJISATHCS PE3EPBOM.

KauecTBo cBs3M ompenesseTcs ee MpomycKHOW CTOCOOHOCTHIO U HA/IEKHOCTHIO.

Mopdonoruueckoe OMUCaHUE MOXKET BKJIIOYATh yKa3aHHWS HAa HAJW4YMe€ W BHUJ CBS3H,
COJIep>KaTh OOIIYIO XapaKTEPUCTUKY CBSI3U JINOO UX KAYECTBEHHBIE U KOJMUECTBEHHBIC OIICHKH.

TakuMm 00pa3oM, MOP(OJIOTHUECKOE OMUCAHUE OTPAXKAET COCTAB CUCTEMBI U CBSI3U MEXY
ee dJIEMEHTaMH, MTO3BOJISIET TOCTPOUTDH UEPAPXUUECKYIO CTPYKTYPY CUCTEMBL. 5]

BuyTpeHHee ycTpoiCTBO CUCTEMBI IPEACTABIISIET OO0 €JMHCTBO COCTaBa, OPraHU3allK U
CTPYKTYpBI cucTeMBI. COCTaB CUCTEMBI CBOJUTCA K MOJHOMY IEPEUYHIO €€ 3JIEMEHTOB, T.€. 3TO
COBOKYITHOCTh BCE€X JJIEMEHTOB, W3 KOTOPBIX COCTOMT cucTema. (CocTaB XapaKTepusyeT
0oraTcTBO, MHOr00oOpa3ue CHCTEMBI, €€ CIIOKHOCTb. [Iprpoaa cucTeMbl BO MHOTOM 3aBUCHUT OT €€
COCTaBa, U3MEHEHHE KOTOPOTO MPHUBOJHWT K M3MEHEHHUIO CBOMCTB cucTeMbl. Hampumep, MeHss
COCTaB CTalld TpU J00aBKE B HEEe KOMIIOHEHTa, MOXXHO TMOJYYHTh CTallb C 3aJaHHBIMH
cBorictBamu. CoCTaB Kak OMNpECICHHBIH HA0Op YacTel, KOMIOHEHTOB AJIEMEHTOB COCTAaBJISIET
CyOCTaHIIMIO CHCTEMBI, OH SBIACTCS HEOOXOMUMOM XapaKTEPUCTUKOM CHCTEMbI, HO HE
nocrtatoyHoil. CucTeMbl, HMEIOUIME OJMHAKOBBIM COCTaB, HEPENKO 00JadaloT pa3sHbIMU
CBOMCTBaMHM, TOCKOJIBKY JJIEMEHTBl CHCTEM: BO-NIE€PBBIX, MUMEIOT PA3IMYHYI0 BHYTPEHHIOIO
OpraHW3aIfio, a BO-BTOPBIX, IO-PAa3HOMY B3aWMOCBS3aHbl. [loaTOMy BBOAAT emeé mABe
JOTIOTHUTEIIbHBIC XapaKTEPUCTUKH: OPTaHU3allNsl CUCTEMBI U CTPYKTYpa CUCTEMBI.

CTpyKTypHBIE NIPEACTABICHUS SBJISIFOTCS CPEACTBOM UCCieNoBaHus cucteM. OHY U Ty XKe
CUCTEMY MOXKHO TPEICTaBUTh PA3NIUYHBIMU CTPYKTYpaMH, HEOOXOTUMBIA BBIOOP KOTOPBIX
00yCIIOBJIEH CO/IepKaHUEM MCCIIeI0BaHUM, IPOBOIMMBIX Ha JaHHOM dTane. [IpuHAThI crocob
OMHCAaHUSA CTPYKTYp — Tpaduueckoe u3o0paxkeHue. PaccMOTpuM OCHOBHBIE CIOCOOBI
MPEJICTaBICHUS CTPYKTYD.



CereBble CTPYKTYpHI MPEJICTABISAIOT OTOOPAKEHUE B3aUMOCBA3H OOBEKTOB MEXIY COOOii.
X npuUMEHSAIOT A TPEACTABICHUS OPraHW3alMOHHBIX CTPYKTYp, UL H300paKeHHS
CTPYKTYPHBIX CXE€M CHCTEM, Ui MpeacTaBieHHs HH(opmarmonHoro obecneueHust u 1. 1. C
IIOMOIIBIO CETEBBIX CTPYKTYpP OTOOPaXKaroTCs MPOCTPAHCTBEHHBIE B3aUMOCBSI3H MEXKIY
AJIEMEHTaMH, KaK MPaBHUIIO, OJJHOTO UEPAPXUYECKOTO YPOBHI. [6]

Pa3nnyaror cieqyromue BUIbI CETEBBIX CTPYKTYP:

JluHelHbIE CTPYKTYPBI CO CTPOTO YIOPSIOUYECHHBIM B3aUMOOTHOIIEHUEM JIEMEHTOB «OJHH
K oHOMY» (puc. 3a).

Konbuesas crpykrypa (UMKIMYECKasi) UMEET 3aMKHYTbIE KOHTYPHI B COOTBETCTBYIOIIUX
rpadax. C moMomIpio IUKIMYECKUX CTPYKTYP H300pasKaroTCsl CXeMBbl IUPKYIISIHA HH(POPMAIIH B
cucrtemax (puc. 30).

JlpeBoBuHAs CTPYKTypa HpeACTaBIsieT co00il O0O0bEAMHEHWE MHOTUX JIMHEHHBIX
HOJCTPYKTYp (puc. 3B).

O-0-0-O %%

Pucynok 3. Buabl ceTeBbIX CTPYKTYp

O0o001IeHHAs ceTeBasi CTPYKTYpa XapaKTePU3yeTCsl MHOTOYUCIICHHBIMEA MEKIJIEMEHTHBIMH
cBs3sMH (puc.4).

Pucynok 4. O6001méHHas ceTeBast CTpyKTypa

Hepapxudeckue CTPYKTYpbl MpPEJICTaBIAIOT COOOM  JAEKOMIO3MLMIO CHUCTEMBI B
npoctpaHcTBe. [IpuMeHstoTCs, mpexae BCero, JUIsl ONKUCAaHUs MOJAYUHEHHOCTH DJIEMEHTOB B
CTPYKTypax YyIpaBleHHs. TepMHH «Mepapxus» O3HA4aeT CONOAYMHEHHOCTb, IOPSIOK
NOJMYMHEHMS] HU3LIMX 10 JOHKHOCTH JIMIL BBICHIMM. B nepapxuueckux CTpyKTypax Ba)KHO JIMIIb
BBIJIEJICHUE YPOBHEW COINOAYMHEHHOCTH, a MEXAY YpPOBHSAMU U MEXIYy KOMIIOHEHTaMH B
npejienax ypoBHs, B IPUHIIUIIE, MOTYT OBITh JIH00bIE B3aMMOOTHOIIIEHUS (puc. 5).

Pucynok 5. Mepapxuueckas CTpykTypa



DNEeMEeHTHl TPEACTaBISIOT COOOW KUPIMUYUKH, U3 KOTOPBIX CTpouTcs cucrema. OHH
CYILIECTBEHHO BIIMSAIOT HA CBOMCTBA CUCTEMBI, B 3HAUNTEIBHOMN CTETIEHHU ONPEIETSAIOT €€ IPUPOAY.
Ho cBoiicTBa cUCTEMBI HE CBOIATCS K CBOMCTBAM DJIEMEHTOB.

Kak MbI yxe 3HaeM, 3JIEMEHT — 3TO Jajiee He pa3jiokuMas eAUHHIA IPU TaHHOM CIocooe
pacwieHeHHs, BXOJslas B cOCTaB cucTteMbl. Hanuuue cBsizeld MEXIy 3J€MEHTaMU BEIET K
MOSIBJICHUIO B 1IEJIOCTHOM CHCTEME HOBBIX CBOMCTB (IMEPIKEHTHOCTD), HE MPUCYIIUX dJIEMEHTaM
B OTJEIBHOCTH. B CHIly 3TOTO MOAMHOXKECTBA AJIEMEHTOB CUCTEMBI MOTYT paCCMaTPUBATHCS KaK
MOJICUCTEMBI. DJIEMEHTAPHOCTh OUYE€Hb TECHO CBA3aHA C IPUHUMIIOM HEMCUEPIIAEMOCTH MATEPUU —
OIMHUM U3 (QyHIAMEHTAIBHBIX TPHUHIUIIOB MHPOYCTPOUCTBA. JIJIS DIEMEHTOB CHCTEMBI
XapaKkTepHbl HEKOTOPBIE CBOKCTBA.

Ceoiicmeo — 3TO BXOXJEHUE BEIM, AJIEMEHTAa B HEKOTOPBIM KJacc BelIeH, Korjua He
oOpa3yeTcs HOBBIA MpeIMeT; XapaKTepUCTHKA, MPUCYIas BelaM M SBICHUSM, MO3BOJISIOLIASL
OTIIMYATh WM OTOXIECTBIATH MX. Bce 31eMeHTHI 001aar0T IByMS BUIAMH CBOMCTB: IEPBOE —
3TO 3JIEMEHTAIILHOCTH MIPHU JAHHOM CIIOCO0€ pacujieHEHHs; BTOPOE, TOUHEE IpyIa CBONHCTB, — 3TO
CBOMCTBA MPUPO/JIbI JIEMEHTOB. Peub UIET 0 TOM, YTO JIJIsi XUMHUYECKUX 3JIEMEHTOB CBOMCTBEHHBI
BAJICHTHOCTh, aTOMHBIE BECa, JJI KUBbIX OPraHU3MOB — MECTO B MEPAPXUU BUAOB, aKTUBHOCTb,
JUISL 4eTIOBEKa — CHCTeMa POJieH, CTaTycoB, IIEHHOCTEH, UHTEPECOB M T.l. MHOTOE B CUCTEME
3aBUCUT OT THUIIOB 3JIEMEHTOB. 1103TOMy B TE€OpHUM CUCTEM 3HAUMTENIbHYIO METO/I0JIOTHYECKYIO
POJIb UTPAET MOCTPOCHHUE KITACCU(UKAIIMH JICMECHTOB.

Opnun u3 nmpumMepoB Takoil knaccudukarmu (aBTop — B. A. Kapramos, [14]) npeacrapneH B
tabnuue 1:

Tabmuna 1. — Kinaccudukaiyst 3771eMEHTOB IO Peaklii Ha BO3MYIICHUE

Haspanue Xapakrepu HN3o0pake
CTHKA HHE
OmaHO3HAYH
0 nepenaér —>©—>
Yupyruit BROAHOC
BO3/ICHICTBHE  HA
BBIXOJ  (sIBIsieTCS
TTIOBTOPHUTEIIEM)
OcymiecTBn
€T  BHYTpEHHee
PednexcuBH | mpeoOpa3oBanue _’@_’
BIA BXOJla B BBIXOJ IO
KaKoMy-J1100
AITOPUTMY
Bocnpuanm
aer BXOJIHOE
[Totpeburen | BozneicTBue  0e3 _’@
b o0Opa3oBaHUs
BBIXOJTHOTO
(«aépHas IpIpay)
He
BOCIIPHHMMAET 2®
Ortropraren | BXOJHOE
b BO3JICHCTBUE
(OTKJIOHSIET €ro)
I'enepupyer
BBIXOJTHOE @_>
1 T BO3JIeliCTBHE B
OTCYTCTBHE
BXOJIHOTO
(«hanTOMY)




Xapakrepn H3o6paxke

Ha3zBanue
CTHKA HHE
Peduiexcus
HBII D3JIEMEHT C EE —>
[Tonupeuen
N HECKOJILKUMH
TOPHBIN
BXOJaMH U OJHUM
BBIXOJ0M
Pednexcus

HBIII DJJIEMEHT C
[Mommddex — — 3
N OIHUM BXOJIOM H
TOPHBIN

HCCKOJbKHMMHU
BbIXOJaMU

Pediiekcus

HBIH  DJIEMEHT ¢ 3 _>§

Ionuaneme HCCKOJbKHMMHU

HT BXOJIaMHU u
HECKOJIbKUMHU
BBIXOJIAMH
[Torpebure

=

[TonumoTpe | BOCIPHHUMAFOIINN
ouTesb BO3IEHCTBUS 1o
HECKOJIBKUM
BXOJaM

HcTouHuK,
TEeHEPUPYIOIUI — 3
HECKOJIBKO

BXOJIHBIX
BO3JE€UCTBUNA

Tlomuncrou

HHK

[To mHenuto apyroro cucremHoro ucciuenoarens, FO.I1. Cypmuna [8], 31€MeHThI cUCTEMBI
MOTYT OBITh KJIACCU(PUIIMPOBAHBI 110 00JIee MHOTOOOPa3HbIM OCHOBAHUSIM: 110 CTETIEHU POJCTBA —
TOMOT€HHBII U T€TEPOreHHBIN; 110 CTENIEHN CAMOCTOATEIbHOCTH — IPOIPaMMHBIN, aJallTHBHBIN,
WHUIMATUBHBIN; 110 BpEMEHU CYIIIECTBOBAHHUS - IOCTOSIHHBIN, BPEMEHHBIH; 110 pOJIK B CUCTEME —
OCHOBHO, HEOCHOBHOI; 110 aKTUBHOCTH B CHUCTEME — aKTUBHBIM, ITACCUBHBIN; IO XapakTepy
BO3/JICIICTBUSL HA CHCTEMY: OINpECIIEHHbIE WM MpeAcKa3yeMble U HEOINpeAeSieHHbIE WU
HeTpecKa3yeMble; 110 Xapakrepy (Tadbmuia 2).

Ta6n1/1ua 2. —KJ'IaCCI/I(I)I/IKaI_[I/IH QJICMCHTOB 110 pa3JIMYHbBIM OCHOBAHUAM

JJieMeHT
OcHoBaHue
XapaKkTepuCTHK
KJIaccupuranumn Tun a
IIporpamm HerictByer o
HBII JKECTKOU ITporpamme
O6nanmaer
CrerneHnn AnantuBH a
. CITOCOOHOCTHIO
CaMOCTOATEJIbHOCTH | BbIH
pUCIIOCOOICHUS
3JIEMEHTa
OO0magaer
Nuannnatn
. CIIOCOOHOCTBIO U3MEHSITh
BHBIH M
JeWCTBUTEIIBHOCTh
Otnuyaercs
[TocTOSsHH | OTHOCUTENIBHO
JnutensHoc o
BIit JUTUTEIIbHBIM BpEMEHEM
Th CYIIECTBOBaHUS
CYyIIIECTBOBAHUS
Bpemennsl CymecTByronmit




JIeMeHT
OcHoBaHue
XapaKkTepuCTHK
KJIaccupukanuu Tun a
51 BPEMEHHO
Ocrancs oT
IIpownoro
MPOIILIBIX 3TANOB XKU3HU
(ataBu3M)
CUCTEMBI
XapakrepeH A
Hacrosime | HacTosimiero  BpeMEHHU
Bpemennas | ro CYILIECTBOBAHUS
MIPUHALJIEKHOCTh CHUCTEMBI
CaoiicTBeHEeH It
Oyyiero JAaHHOM
bynymero | cucreMsl
(MHHOBALIMOHHBIN
SJIEMEHT)
. Urpaer rnaBH
OcHoBHOMI p Yo
pOJIb B CHCTEME
Ponb B
Urpaer
cucreme HeocnoBH
o BTOPOCTETICHHYIO POJIb B
cUCTEME
. BosperictByer Ha
AKTHUBHBIN A Y
MIPOIIECCHI CUCTEMBI
AKTUBHOCTb
Cnabo
B CUCTEME [TaccuBHBI .
i BO3JICUCTBYET Ha
MIPOLIECCHI CUCTEMBI
Ornpenené OkasbIBaer
Xapakrtep HHBIU WJIM | BIIOJHE  OMNpPEAEIEHHOE
BO3JECHCTBUS Ha | IpeacKa3yeMbli BO3JICHCTBUE HA CUCTEMY
CUCTEMY Heonpene Oka3bIBaer
JIEHHBIN WIIM | HEIIpeACKa3yeMble
HEMpPEACKa3yeMbli | BO3ACHCTBUS HA CUCTEMY
3aoanue
Breibpate cucteMy #  TpOBECTH U3Yy4YeHHE €€ CTPYKTYpBHL
MH(pOpMallMOHHOE (YHKIIMOHAJIbHOE OINHCAaHUE CUCTEMBI.

MOp(l)OJ'IOI‘I/I‘-ICCKOC HUCCICOOBAHUEC CHUCTCMBEI,

anemeHTHOTO coctaBa (Kapramosa u Cypmuna).

KOHmpOﬂbele 680RPOCHL

HBOooo~NoOkwhE

Onpenesienne wesu v 3a1a4 cyumecrsopanus cucremsl. [locTpoeHue gepesa neJieii 1 gepesa

Llenv pabomot
Hayuumvbcs onpedensimo yenu u 3adauu cyujecmeosanus cucmemolt. Oceoums epaguyeckutl

Kakum 00pa3oM MOryT OBITh OITUCAHbBI CUCTEMBI?

B uém cyTh MOp(h0IOTHYECKOT0 ONUCAHUS CUCTEMBI?
B uém cyTh MHGOPMAIIMOHHOTO ONIUCAHUS CUCTEMBI?
B 4éMm cyTh GYHKIIMOHATIBHOTO OMUCAHUS CHCTEMBbI?
YT0 Takoe 31EMEHT CUCTEMBI?
UYto Takoe CBOMCTBO JIEMEHTA CUCTEMBI?
Kaxkne cBolicTBa cHCTEMBI ONPENETSAIOTCS €€ JIEMEHTHBIM COCTABOM?
Kaxk mpousBoauTcs onpeneneHye 3JIeMEHTHOIO COCTaBa CUCTEMBI?
Yro Takoe CBA3b MEXY SJIEMEHTAMU CUCTEMBI?
0. Yro onpenenseT HaTU4HUE CBSI3U MEXKIY dJIEMEHTAMU CUCTEMBI?

JlabopaTopnasi paGora Ne 3

npoodsem

Memoo nocmpoenus 0epesa yeiel u npooiem.

BrinoaHuTh
UCTIONB3YS TPEJIOKEHHbIe KIacCU(pUKAIUU

nosipoOHOe



Hudpopmayusn

Llenb cuctembl — 00pa3 JkenaeMoro OyayIero COCTOSHUS WK MOBEACHUS cucTeMbl. J1iis He
LEJICYCTPEMIICHHBIX CHCTEM LIeJIb MOXKET OBITh CPOpMyYIHpOBaHA TOJBKO HAJACHCTEMOM, T. €.
cucTeMoil 6osiee BBICOKOTO YPOBHS, a JUIS IEJICYCTPEMIIEHHBIX CUCTEM B (POPMYIHMPOBAHUH U
YCTaHOBJICHUM LEJIM MOTYT MPUHUMATh Y4acTuEe OTAENbHBIC (YIpPAaBIAIOIINE) MOACUCTEMBI U
DJIEMEHTHI.

CymiecTByeT HECKOJBKO  KPUTEPUEB, KOTOPbHIM JOJKHA  OTBEYaTh  IPABHIBHO
cq)opMmepOBaHHaﬂ 1enb, 00bIYHO uX ab0peBuatypy SMART:

KOHKpeTHas (Specific);
— m3mepumMas (Measurable);
— nmoctmxumas (Achievable);
— peamuctuunas (Realistik);
— orpa"uveHHas no BpeMmenu (Timed).

[Tpu 3TOM HYKHO NOHUMATh, YTO JJIs1 HEKOTOPBIX CUCTEM, CBA3aHHBIX C U3yYEHHUEM KOcMOca
WIM MHKPOCpPE, TNpUBEIEHHBIE KpUTEpUH OyIyT HMMETh TakKe BeChbMa MPUOIU3UTEIbHBIN
XapakTep.

Cucrema B peanbHOU cpeie He MOXKET CyllecTBoBaTh 0e3 mpobiaem. [1o cytu, mpobieMsl
OIPEAEISAIOT Pa3BUTHE CUCTEMbI HA MPOTSKEHUH €€ )KU3HEHHOro HUKIA. OTaenbHbIE TPOOIEMbI
CIIOCOOHBI K KOOTIEpAIMH, YTO MOKET IMPUBECTU CUCTEMY K COCTOSTHUIO Kpu3uca. [1,9]

Kpusuc — cocrosHue, B KOTOPOM MHapaMeTpbl CHUCTEMbl HPUHUMAIOT IIOPOTOBBIE,
KpUTHYECKHE 3HAaYeHUs. B 3TOM COCTOSHUU CTENeHb OPraHW30BAHHOCTH CHUCTEMBI PE3KO
CHIDKACTCS W BEPOSTHOCTh BO3BpAIEHHUS K MPEKHEMY CTAaOMIBHOMY COCTOSHHIO HEBEJIHKA.
Cyl11ecTBYIOT TpY BapHaHTa pa3pelieHusi KPU3uca CUCTEMBI:

1) pacniag uinu rubenb CUCTEMBI, IIPU TOM €€ 3JIEMEHTHI 3aXBaThIBAIOTCS IPYTUMHU CUCTEMaMU;

2) pedopma - mocTeneHHas MEPECTpoilka siipa, T€HOTHIA CUCTEMbI, BEAYyLIas K IOSBICHHUIO
KaueCTBEHHO HOBOM CHUCTEMBI;

3) peBoOLIUS - PE3KOE, CKAUKOOOpa3HOE U3MEHEHHE S/Ipa CUCTEMBI, KaTacTpoPHUeCKUil mepexo;]
U3 OJIHOTO COCTOSIHMSI B JIpYTO€.

CocrosiHMe Kpu3nca 0OBIYHO JOBOJBHO PAa3pYIIMTENBHO A CHCTEMBI, TaK KakK Jaxke MpH
caMOM OJIarompusiTHOM pa3BUTUU COOBITHH, AJI1 BbIXOJAA M3 HEr0 CHCTEME MPUXOAUTCS
U30BITOYHO pacxoJloBaTh MMeEIOLIMeEcs B €€ pacrnopsikeHUu pecypcbl. [loaToMy mpu u3ydeHuun
CUCTEMBI 0OJIbIIIOE BHUMAHHE yJENsIeTCs AUarHOCTUPOBAHUIO IPOOJIEM U U3YUYEHUIO BEPOSTHBIX
CHOCO0OB UX YCTpaHEHHUS.

JunarHoctuka npoOjgeM — 3TO aHaJU3 OCHOBHBIX IPUYMHHO-CIIEICTBEHHBIX CBSI3el
KOHKpeTHOH cutyaruu. CylecTByeT aBa crocod0a pacCMOTpPEHHs MpOOJIEMBl: BO-TIEPBBIX,
npo0sieMoil cuuTaeTcs CUTyallus, KOTJa IOCTaBJICHHbIE IIEM HE JOCTUTHYTHI; BO-BTOPBIX,
npoOaeMoil CUYMTAIOT CHUTYalMIO MOTEHIMAJIbHOM BO3MOXKHOCTH (YTO-TO JOJDKHO OBLIO
IIPOU30MTH, HO HE Tipou3011L10). [Ipu ToM noj cuTyarueit moHMMaeTcs peaabHOe MOJI0KEHUE el
OTHOCHUTEIIBHO ITOCTaBJICHHOH LIEIH.

Jnarno3 mpoOeMbl — CIIOKHBIN MPOIECC, KOTOPBIM BRIMOTHAETCS B HECKOJIBKO JTaIOB.

1. Oco3HaHue U yCTaHOBJIEHHE CUMIITOMOB 3aTPYJHEHUM WM UMEIOIIUXCS BO3MOKHOCTEN. [Ipn
3TOM I0/I CHMIITOMOM TIOHUMAETCsl CTETIEHb MPOSBIEHUS MPOOJIEMBI U €€ MOCIECTBUI.

2. Coop, aHanM3 BHEIIHEH (OTHOCUTEIBHO CUCTEMBI) M BHYTPEHHENW HHPOPMALIUH.

3. Beigenenne peneBaHTHOM wWHGOpMaNWU. OTO BBIICIECHWE JAaHHBIX, OTHOCAIIUXCS K
CylIecTBYIOIEeH nmpolieme, 11eH, Iepuoy BpeMEHH U T.JI.

4. BolsiBneHUe MPUYNH BOSHUKHOBEHHUS MTPOOJIEMBbI, aHAIN3 OCHOBHOM MTPUUYNHBI.

. Onmcanue mpob6aemMbl Ha JOCTYITHOM sI3bIKE, OTBEYAIOIIME Ha BOMPOCHI KTO, YTO, KOI'/a, IJIE,

nouemMy, KakuM 00pa3oM, CKOJIBKO.

6. Ananmu3 npobnembl. Pe3ynpTaTtoM JaHHOTO 3Tama JUATHOCTHKHU SIBJISETCS BBIICHEHUE THIA
npo6uiemsl. [Tutep [pykep BiaensieT 4yeTblipe TUIa npoodem:

1) TunuyHkIE;

2) TUMMYHBIE TIO CYTH, HO YHUKAJBHBIE /I TAHHOW CHUCTEMBI,

3) yHUKAJIbHBIE;

4) HOBBIC TUTTUYHBIC.

W
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Tunuaneie MpoOIEMBl PEMIAIOTCS C MOMOIIBIO 3aPOTPAMMHUPOBAHHBIX PELICHUH, T.€. C
UCIIOJIb30BAaHUEM YK€ M3BECTHBIX MPaBWJI WJIM MPUHIMIIOB K KOHKPETHOW CHUTYalluu.
YHUKanbHBIC TPOOJIEMBI HYKIAI0TCS B IPUHATHH HE3aPOTrPAMMHUPOBAHHBIX pelIeHHA. [9]

OcHOBHBIE METOJIbI aHanu3a MpobieM — rpaduueckue. [loctpoeHue: nepeBo mpodIieMm,
JIepeBo LieJel U 3ajiay, 1epeBO peuleHui, NpoQ b NPUYHMH U CTPYKTypHas Auarpamma Mcukasa
«pBIOUH CKeIeT».

OcHOBO# Uil IOCTPOEHUS BEPILUMHBI JIepeBa LI€Jel CTAaHOBUTCS HAOOp CTpaTErnyecKuX
nened cucreMbl. CTpaTeruuyecku 3HAYMMbIE LEIH — 3TO 4Yallle BCEro JOJITOCPOYHbIE LEH,
KOTOpBIE OIPENEISAIOT HAllPaBJIEHNs CTPATETNYECKOr0 Pa3BUTHUSL CUCTEMBI, 10JIFOCPOYHBIE 1IENH,
CBSI3aHHBIE C MOJAJIEpKaHueM (QYHKIIMOHUPOBAHUS CUCTEMBI.

JlocTikeHNe CTpaTerHuecKuX Ieiel o0ecrednBaeTcsl JOCTHKEHHEM KaK ONepariiOHHBIX
(Ka)kTOTHEBHBIX ) LIEJIeH, TaK U MPOEKTHBIX (OJHOPA30BbIX, YHUKAIbHBIX ) LEJICH.

[lenn HeoOXOAMMO THIATEIBHO KIACCU(UIIMPOBATh M COOTBETCTBYIOIIMM 00pa3zoM
CTPYKTYpUPOBATh B paMKax JMarpaMM - TAKUM 00pa3oM, 4TOObI OHU CTAaHOBHJIMCH MaKCUMAJIbHO
YETKUMH U MIOHATHBIMU UCCIIEI0BATEIIS.

B 1953 r. npodeccop Toxkumiickoro yHuBepcutera Kaopy Mcukaa, oO6cyxnas npodiemy
KayecTBa Ha OJHOM 3aBOJIe, CYMMHPOBAJI MHCHHUE WHXXCHEPOB B (popMe nuarpaMMbl PUYUH U
pe3ynbraToB. Co BpeMeHeM quarpammy Hadalld UCIOJIb30BaTh Ha MPAKTUKE, U OKa3allach BeChMa
II0JIE3HON M B UTOT€ MOJyYMJIa HIMPOKOE PacIpOCTPaHEHHE BO MHOIMX KoMmnaHusx SAnonuu. B
JMalbHEWIIEM BKIIOYEHA B SIMOHCKHI mpombliuieHHbIH crangapT (JIS) na tepmuHoioruio B
00JacTU KOHTPOJISI KAUeCTBA U ONPEIENISIETCA B HEM CIEAYIOIUM 00pa3oM: Juarpamma NpuurH U
pe3yNbTaTOB — AMArpaMma, KOTOpas MOKa3bIBaeT OTHOIIEHUE MEXAY MOKa3aTeleM KauecTBa U
BO3JICHCTBYIOMUMU Ha Hero (akTopamu. [9,10]

Huarpamma HcukaBa (IpUYUHHO-CIEICTBEHHAS IuMarpaMma) — HHCTPYMEHT KaudecTBa,
CILy)Kalllui JUIsl HarJIsAHOTO MPEACTaBICHUS IPUUMHHO-CIIEACTBEHHBIX CBSI3eH MEXAY 00BEKTOM
aHaM3a ¥ BIMSIONIMMHU HAa HEro QakTtopaMu, OOeCHeuMBAIOIIUNA CHUCTEMHBIH TMOAXOA K
omnpeneseHuo (HaKTUYECKUX MPUYUH BO3HUKHOBEHHS mpooOiiem. Taxxke J(marpamma Mcukasa
UCIIONB3YETCSl NIl TEPBOHAYAIBHOTO pPAHKUPOBaHUS (OMpeAeNieHUs] 3HAYMMOCTH U CHJIBI
BIMSHUS) (DAaKTOPOB, BO3AECUCTBYIOIIMX HA UCCIIETyeMblil 00BEKT M BBHIOOpA NMPUOPUTETOB JJIS
yCcTpaHEHHs MPOOIEMBbI WM YIYUIIEHHUS TTOKa3aTels.

Koneunoit nienbro ncnosib3oBanus Meroaa «/Iunarpamma McrukaBay siBisercs:

e  BBISIBIICHUE BCEBO3MOXKHBIX ()aKTOPOB, BIMSIOMIUX HAa OOBEKT aHAIN3a;

e  BHU3YaJU3aIMs IPUUYUHHO-CIICICTBEHHBIX CBS3EH;

e pacrmpenerneHue NPUOPUTETOB JIJIsl aHAIM3a U PEIICHHs TOCTABIIEHHOM 33/1a4i Ha OCHOBE
OTIpeIeTICHUsI OTHOCUTEIbHON 3HAYMMOCTH (haKTOPOB, U UX PAHKHUPOBAHUS.

«Mo3roBoii mtypm» (aHri. brainstorming) — oauH W3 Hauboyiee MOMYISIPHBIX METOJIOB
CTUMYJIMPOBAHUS TBOPYECKON aKTUBHOCTHU. [103BONSET BBISIBUTH NMPUYUHBI U MTOMOTAET HAWTH
pellieHre CIOXKHBIX MpoOJieM MyTeM MPUMEHEHHUs CHEeIUAlbHBIX MpaBMsl oOCykaeHus. Meron
MO3roBoro mrypma Obul co3naH B 1941 romy AnekcoMm OcOOpHOM — COTPYIHUKOM
aMEpUKAHCKOTO PEKJIaMHOT0 areHTcTBa cynepnpodeccuonanoB «BBD&Oy.

Pexomenaauum 1151 NpoBeeHNs] MO3rOBOI0 IITYpPMa Nepe/l NOCTPOeHHeM THATPAMMBbI
Hcuxasa:

1) onpenensieM mpobieMy, TPEOYIOIIYIO PEIICHHs TIaBHBIA KPUTEPUN KavyecTBa 3TOrO Iara —
SICHOCTBH ()OPMYTUPOBKH U OJTHO3HAYHOCTH TPAKTOBKH MTPOOIIEMBI;

2) HauMHAeM TPeBAPUTEIbHBIN Tal 00CYKICHHs, KOTIa COOMPAIOTCS BCE 3aMHTEPECOBAHHBIC
YU4aCTHUKHM KOMaHJbI, paclpeiensieM, KTO M3 HUX KakKyl poib OyAeT HCIONHATH MPHU
00cyxeHrN (BEIyIIHU/KypaTop, MOMOIIHUK, TEHEpaTophl HACH, HaOmomarend u T.1.),
PEKOMEHIyeMbIi pa3Mep TPYMIbI — 5-9 yenoBek;

3) caemyromMii mIar — Tan reHepaly Uei; BO BpeMsi pabOoThl BCE YYACTHUKH TOJKHBI BUICTh
npexkae Bcero chopMynupoBaHHYIO MpoOiieMy, a HE Jpyr Apyra; 3ajada BEIyIIero — He
JIOTTyCKaTh HUKAKOW KPUTHKW WA JTUCKYCCHM BO BpeMs T€HEPUPOBAHUS HJICH, HETAaTHMBHBIX
BBICKA3bIBAaHUH B MOJIb3Y YK€ BbICKA3aHHBIX MOTEHI[UAIBHBIX PEIICHUI;

4) MOMOIIHUK J0JDKEH (PUKCHPOBATH BCE BBIABUHYTHIC HJICH;

5) momKHA TOJIePKUBAThCI aTMocdepa KOMaHIHOW pabOThl B Pa3BUTHHM YXKE BBICKa3aHHBIX
YIeHaMU KOMaH bl MBICIIEH;



6) HET HUKAaKUX OIPAaHMYCHUI HA PEATMCTUYHOCTh BBHICKA3bIBACMBIX HJICH, MPUBETCTBYIOTCS
mo0ble, Naxe camble aOCyplHble WIEH, HU OJHA HJEs BO BpeMs JTala «reHepaluu» He
OTBEpraercs;

7) MPHUBETCTBYETCS KAK BO3MOXKHO OOJIbIIIEE KOJMUYESCTBO BBIIBUTACMBbIX HIICH; YeM OOJIbIle HCH
OyzeT MpeniokKeHo, TeM BBIIIE MIAHCHI, YTO CPEAM HUX WM UX KOMOMHAIMHA OKaXKeTcs uaes
YCIICLTHOTO PEIICHUS TPOOIIEMBI;

8) wieHOB KOMaHIBI CIEIyeT TICUXOJOTHMYECKA TOOMIPATh ISl PACKPBITHS TBOPYECKOTO
MOTEHLINAA;

9) nuuamM pPyKOBOJSIIETO COCTaBa, BXOJISIIIMM B KOMaHIY, HE PEKOMEHIYETCS BBICKAa3bIBaThCS
NEPBBIMU, AHAJIOTUYHO U YEJIOBEK C CaMO# cTapilel JOKHOCThIO B KOMaH/IE HE JOKEH ObITh
BEAYIIUM/KYpaTOpOM IITypMa;

10)  3aKIOYMTENBHBIN IIar - oOCYKIACHHWE HAEH, M1 TOro 4ToObl OTOOpaTh nydinue. Bcee
3auKkcUpOBaHHBIE HJAEH HEOOXOIUMO  MPOAHATIM3UPOBATh, YUYUTHIBAs  OYECBHJHBIC
OTrpaHHYEHUSs, HAIPUMED, TaKHe KaK BpPEeMsl, UeJIOBEYECKUE PECYPChl, CTOUMOCTb pealn3aluu.
[10]

IIpaBuia nocrpoenusi fuarpammsol Ucnkasa

1. Ilpexxae yeM HPUCTYHATh K MOCTPOCHHUIO TUArPaMMBl, BCE YYACTHHUKH JOJDKHBI NMPUHTH K
€IMHOMY MHEHHUIO OTHOCUTEIBHO (POPMYITUPOBKH MPOOIEMBI.

2. Vzyyaemast mpobiema 3arrchIBaeTCs C MPaBOM CTOPOHBI B CEPEeIMHE YUCTOTO JINCTa OyMaru u
3aKJII0YAeTCs B paMKy, K KOTOPOH cjieBa MOJXOAWT OCHOBHAs TOPU3OHTalbHasl CTpeiKa —
«xpeber» (nuarpammy McrkaBa u3-3a BHEIIHETO BHJIa YACTO HA3BIBAIOT «PBIOBHM CKEIETOM).

3. Hanocsrcs rnaBHble mpuuuHbl (akTopsl 1 mopsaka), BIUAIOIMIKE Ha TPodiieMy, - «Oobiine
KocTi». OHH 3aKIIFOYAIOTCS B PAMKH U COSIMHSIOTCS] HAKIIOHHBIMU CTPEIIKAMH C «XPEOTOMY.

4. Jlanee HaHOCSTCSI BTOPUYHBIC MPUYUHBI ((PaKTOPHI 2 MOPsIIKA), KOTOPbIE BIUSIOT Ha IIaBHbBIE
NpUYuHbl («OOJNBIIME KOCTH»), @ T€, B CBOIO OYEPE.b, SIBIAIOTCS CIEICTBUEM BTOPUYHBIX
npuurH. BTOpUYHbIE IPUUMHBI 3aMKUCHIBAIOTCS M PACIIONAraloTCs B BUAE «CPEAHHUX KOCTEW»,
MPUMBIKAIOIINX K «O0IbIUM». DaKkTOpHI 3 OPsIKA, KOTOPHIE BIHUAIOT HA IPUYHHBI YPOBHSA 2,
pacroiaraloTcs B BHIE «MEJIKUX KOCTEW», MPUMBIKAIOIINUX K «cpeaHum», u T. A. (Eciu Ha
JriarpaMMe MpUBEIeHBI He BCE TIPUYHHBL, TO OJTHA CTPEJIKA OCTABIISETCS MyCTOMH).

5. Ilpu aHanu3e JOJKHBI BBIABIATHCS M (UKCHUPOBAThCs Bce (DAKTOpHI, Jake Te, KOTOphIE
KaXyTCsl HE3HAUUTEIbHBIMH, TaK KaK [1eJ1b AUarpaMMbl - OTBICKaTh HanOoJee BEPHBIN MyTh U
3¢ deKTUBHBIN CIIOCOO pereHus MPOOIIEMBI.

6. [Ipuunubl ((hakTOpPhI) OIEHWBAIOTCS M PAHKHUPYIOTCS MO MX 3HAYMMOCTH, BBLIEISISI 0C000
Ba)XKHbIE, KOTOPBHIC IPEAINOJIOKUTEIFHO OKa3bIBalOT HauOoJbllee BIMSHHUE Ha I10Ka3aTellb
Ka4yecTBa.

7. B nuarpamMmy BHOCHUTCS BCS HeoOXxojauMmas HMH(OpMaius: ee Ha3BaHHWE, HAaUMEHOBaHUE
U3JIeNns, UIMEHa YYaCTHHUKOB, J1aTa | T. 1.

OkpyKeHue || Yenose O60pyaoBaHU
Mpobnem
Marepuan UsmepeHun TexHonorua
Mpr4nHbI

Pucynoxk 6. IlIa6non quarpammer Mcukasa



»YenoBek (Man) — IpHUYUHBIL, CBS3aHHBIE C YEIIOBEYECKUM (PAKTOPOM; BCE, KTO BOBICYEH
B TIpo1IeCC.

*» MammHbl, obOopynoBanue (Machines) — npuumHBL, CBS3aHHBIE C  00OpYJOBaHHEM;
OO0opyznoBaHKe: KOMIBIOTEPHI U HHCTPYMEHTHI, HEOOXOANMBIE [Tl BBIIOJTHEHHS PaOOTHI.

» Marepuansl (MaterialsS) — npu4mHbI, CBS3aHHBIC C MaTepHUajaMHU; ChIPhE, KOMIUICKTYIOIIHE,
KaHIITOBAPHI, CIIOBOM BCE, YTO HYKHO JUIS IPOM3BOACTBA KOHEYHOTO MTPOIYKTA.

* Meronel, TtexHonorus (Methods) — mnpuUYMHBI, CBSI3aHHBIE C TEXHOJOTHEH pPabOTHI,
OpraHM3alyel IPoLEecCoB; MPABUIIA U MTPOLETYPbI, 3aKOHBI.

» 3mepenus (Measurements) — mpu4HHBL, CBS3aHHBIE C METOAAMHU H3MepeHus. JlaHHEIe,
MOJTy9aeMble B XOJI€ BBITOJIHEHHS PaOOThI, KOTOPBIC UCIIONB3YIOTCS IS OLIEHKH KayecTBa.

» OKpy>XCHHUE: JaHHbIE, TOJy4acMbIe B XOJIC BBIIIOJIHEHHS PaOOThI, KOTOPBIE UCIIOJIB3YIOTCS ISt
OLICHKH Ka4eCTBa.

[narpamMma npMYUHHO-CNEACTBEHHOTO aHANM3a K4YEBOro NoKasaTens
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Pucynok 7. [Ipumep nuarpammsl Mcnkasa

3aoanue

Jl1st BBIOpaHHOM CHCTEMBI, UCTIONIB3YS METOJ] «MO3TOBOTO IITypMay ONpeieuTe Hanboee
3HauYMMBble MpoOieMbl (2-3), MPEensATCTBYIOUIME JOCTHXKEHUIO CHUCTEMOW 3asBIIEHHOM LienH, a
3areM 0o(pOpMHUTE 3TU NPOOJIEMbl, C Y4ETOM BBI3BIBAIOUIMX HMX MPHUYMH, B BUJAE AHArPaMMBbI
Hcukasa.

AJITOPUTM NOCTPOEHUSI:

Hlar 1: Onpenenute 00beKT aHanu3a. Hanummre ero Ha 4ucToM Jucte Gymaru.

Iar 2: 3akmounTe ero rpaguuecku B NpsAMOYroipHUK. CreBa HampaBo MpPOBEAUTE
npsaMyro JuHHIO («xpebetr»). Jlamee HamumuTe TIiaBHbIE (DAKTOPBI, KOTOpBIE BIMSIOT Ha
MoKa3aTesb KayecTBa, 3aKJII0YUTE UX B IPSIMOYTOJIbHUKH M COETUHUTE C «XpeOTOM» CTpesIKaMH (B
BUJIE) «OONBIINX KOCTEH XpeOTay.

Iar 3: HanumuTte npuurHbl (BTOPUYHBIE), BIUSAIONIME HA TJ1aBHbIE IPUYUHBI («OOJbIINE
KOCTH»), M PpACMHOJOXHUTE UX B BHJE «CPEIHHX KOCTEH», MPUMBIKAIOMUX K «OOJIBIINMY.
HanwmuTe npWYWHBI TPETHYHOTO TOPSAKA, KOTOpPBIC BIMSIOT HA BTOPHYHBIC NPHYUHBI, U
PAacCIIOJIOKHUTE UX B BUJE "MEIKHX KOCTEH'", MPUMBIKAIOIINX K «CPETHUM.

Hlar 4: IlpopamwxupyiiTe (GakTopbl MO WX 3HAYUMOCTH M BBIJEIUTE 0CO0O BaKHBIE,
KOTOpBIE MPEIOJIOKUTEIHHO OKa3bIBAIOT HaKOOIbIIee BIMSHUE Ha TOKa3aTellb KauecTna.

Hlar S: 3anumuTe BClo HEO0X0AUMYIO HHPOPMALIHIO.

Ilpumeuanue: 6 kauecmee mMaKOBOU MONCHO GbIOPAMb, HANPUMeEp, IKOHOMUUECKVIO
cucmemy Kakou-1ubo Cmpauvl, NPOU3800CMBEO KAKO20-TUOO U30enus HA NPOMbIULIEHHOM
npeonpusmuu u m.0. Obcyoume Ha NPAKMUYECKOM 3AHAMUU, KAKYIO NPOOJIEMY OHA COOEPHCUM.
Onpedenume eé epanuybl, yeab CYWeCmeoB8aHusi U 3a0aul, KOMOpwvle OHA BbINOJHIEN.
Ilocmpotime ouaepammy Hcukasa 0151 0aHHOU cucmemsi.



Konmponsusie eonpocwi:

UYro Takoe LeNb CyIeCTBOBAHUS CUCTEMBI?

KakoBrl cBoiicTBa 11111 ?

Kak ¢popmynupyrorcs 1enb 1 3a/1a4u CylieCTBOBAHUS CUCTEMBbI?

Kax onpenenuts 11e1b CyecTBOBaHUS CUCTEMbBI?

J1J1g 4ero Hy»KHO AMArHOCTUPOBATH MMPOOJIEMbl, BOSHUKAIOILIUE B cucTeMe?

Kak cBsi3aHbI LleTM U 3a/1a4M CYIIECTBOBAHUS CUCTEMBI?

UYro Takoe nepeBo 1iesel U 3a1a4 CUCTEMBbI?

B uém cyTh MeTO1a «MO3TOBOTO HMITYpMay?

KakoB anroputm npoBeaeHus: «MO3roBOro mrypmar?

0. [To KakuM KaTeropusiM pacrpenesstoTcsi IPUYUHbI BOZHUKHOBEHUS MPo0JIeM Npu
MOCTPOEHUHU TuarpaMmmbl McukaBa?

BOooo~NooakrwNE

JlabopaTopnasi paGora Ne 4
MoaenupoBaHnue cucTeM. AHAJIN3 HCTUHHOCTH, CXOCTBA, JTMHAMUKH MOjieJiell 00beKTa u
npoiecca

Lenv pabomot
O3Haxkomumscs Ha NPAKMUKe CO 3HAYeHUueM NOHAMUSA «MOOelby, USYYUMb MAaKUe C80UCmEd

MoOenel, KAk KOHEYHOCMb, YAPOWEHHOCMb, npubaudxicénHocms. Hayuyumvcs oyenusamo
aA0eKeaAmHOCMb MOOeIel.

Hugpopmayusn

IMonsTHs «MOzENBY M «MOICIMPOBAHUE» B TIOBCEIHEBHOW JKM3HH COIPOBOXKIAIOT HAC
TIOBCIO/LY: B Mara3suHe UTPyLIeK Mbl BUIMM MOJIEIIb aBTOMOOWIIS, C BATPUH MOJJHBIX Mara3uHOB Ha HacC
CMOTPSIT MOJISITH YeJIOBEKA — MAHEKEHBI, B aTEJTbe MbI O0BSICHSIEM, YTO XOTEIU ObI CIIUTh, TIPUBOIS B
npuMep (OTO TOHPABHBLIETOCs MpeaMeTa OJCK/bl WIH €r0 PUCYHOK, MBITAsCh MOATOTOBUTHCS K
TIOCJIC/ICTBUSIM MBI PUCYEM B BOOOPa)KCHHMH BO3MOXKHBIC MOJEIH MOCICIACTBUI TOTO WA WHOTO
peayibHOro 1mara u 1.1. (puc. 8).

Pucynoxk 8. [TpuMepsl Mozieneit U UX peaibHOTO BOILIONIECHUS
Hcropuyeckr nepBoHaYaIbHO MOJENBIO HA3bIBAJIM HEKOE BCIOMOIATENIbHOE YCTPOMCTBO WM
00BEKT, KOTOPBIA B ONPEACTICHHONW CUTYaIlMHM 3aMEHSUT APYro OOBEKT. DTO OIpeneeHne HOCHIIO
OUEHb «Yy3KHI» XapakTep, MOATOMY IOHSTHE «MOJIENbY» OTHOCHIIOCH TOJBKO K MaTepHaIbHBIM
00bEKTaM CIEIUAIBLHOTO TUIIA: HAPUMEpP, MAaHEKEH - MOJIENTb YEIOBEYECKOro Tea, Yy4eno - MOJIENb



TeJa >KUBOTHOTO WJIM NTHLIBI, aKTep - MOJENb MEePCOHaXa Mbechl U T. M. JlanbHeilee ocMbICIeHne
OCHOBHBIX 0COOEHHOCTEH MaTepUaIbHBIX MOJIETICH TPUBEIIO K OoJiee rTyOOKOMY OMpe/iesieHHTO. [ 2]

Mogenbio Ha3bIBaeTCsl HEKMH OOBEKT-3aMEHUTENb, KOTOPBIA B OIPEACICHHBIX YCIOBUSX
MOXET 3aMEHHUTh 00BEKT-OPUTHUHAJ, BOCIIPOU3BO/ISI MHTEPECYIOIIIE HAC CBOMCTBA U XapaKTEPUCTUKHI
OpUTHHAJIA, TIPH 3TOM HMes CYIIECTBEHHbIC NPEUMYIIECTBA Iepel HUM WM YIOOCTBO IS
UCCIIEI0BaHMS (HAISAHOCTD, TOCTYITHOCTD UCIIBITAHHIA, JIETKOCTh ONIEPUPOBAHUS U TIP. ).

3atem ObUTH OCO3HAHHBI MOJIENTbHBIE CBOMCTBA YEPTEKEH, PUCYHKOB, CXEM, KapT, T.€. peabHbIX
00BEKTOB HMCKYCCTBEHHOTO IMPOMCXOXKICHUS, BOIUIOLIAIOIINX HEKOTOPYIO abcTpakiuio. PeanbHbie
IPOLIECCHI ABM)KEHUSI PAKETHI WIIH JICTATEIFHOTO ariapara MOTYT ObITh 3aIllMCaHbl C IOMOIIBI0 Habopa
ypaBHeHUH, ¢opmyn, Tabma u mudp (puc. 9). B pesymbrare nesTenbHOCTH psiga (DU3UKOB,
MaTeMaTHKoB, (pri10co(OB 1 JOTHKOB ObLIa CO3/[aHA TEOPHs MOJIEIICH.
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Pucynok 9. I'paduk u3 crareu I'Buno ¢on Ilupke ¢ pacueramu TpaekTopuii mojeToB kK Benepe,
1933 1.

Mopnenb Bcerzia IMOBTOPSET OPUTHHA C  ONPEAENEHHBIMU AOMyIieHUsAMH. OOBIMHO 3TH
JOMYILEHNUS U SBISIOTCS TEM, YTO OTJIMYAeT MOJEIb OT BOCIIPOM3BOAMMOIO €0 OPUTMHAIBHOIO
00BeKTa.

PaccMoTpuM rnaBHBIE paznMuMs MEXKIY MOJENBI0 U JEHCTBUTEIBHOCTBHIO: KOHEUHOCTb,
YIIPOIIEHHOCTh U MPUOIMKEHHOCTb. [2]

Koneunocts Moneneil. Mup, 4acTbi0 KOTOPOTo Mbl BJIsIEMCsI, OECKOHEUYEH, KaK 1 OECKOHEUEeH
10001 0OBEKT HE TOJIBKO B IPOCTPAHCTBE M BPEMEHH, HO U B CBOUX CBA3SX C APYTUMHU OOBEKTAMH.
Tak, Haripumep, pu3NUecKasi «TeopHsl CyEpCTPYH» BBIIBUTAET TUIIOTE3Y, UTO U3MEPEHUI, B KOTOPBIX
CYILECTBYET Hailla BeceneHHast He IpUBBIYHBIX 3 WK 4 (TPEXMEPHOE MPOCTPAHCTBO U BPEMSI — IMEHHO
Ha 3TOM OCHOBBIBAETCSI U3BECTHASI «T€OPUSI OTHOCUTEIBHOCTHY), a 1eNbIX 11 (10 mpocTpaHCTBEHHBIX U
Bpems)! YenoBeuecTBO B 1I€JIOM U OT/ENBHBIM YENOBEK TaKKe OECKOHEUHBI, TaK KakK SIBIISIOTCS
YacTbl0 OECKOHEYHOTO MPOCTPAaHCTBA, BKIIIOYEHBI B HEMPEPHIBHbIE B3aHMMOJCHCTBHMS Ha YpPOBHE
(GH3MKH, S5KOCUCTEM, COLIUAIIBHBIE M HHBIE CPEJIbL.

OnHako, eciiv UIMETh B BUJTy He JIF0ObIE HAlllM KayecTBa, a JIMIIb Te, KOTOPbIe OTIMYAIOT HAC OT
Jpyrux 0ObEKTOB, B TOM YHUCIIE M KUBBIX (K TAKMM KauecTBaM OTHOCATCS: MBIILIEHHUE U TPYN), TO, K
COXKAJIEHUIO, 3/1ECh BO3MOXXHOCTH MPUPO/bI OrpaHUYEHbl, KOHEUHBI. VccrienoBaHust TOBOPSAT, UTO
OrpaHMYEHBI M HAIIM COOCTBEHHBIE PECYPCHI, U BO3MOKHOCTH — YHCIIO HEPBHBIX KJIETOK MO3Ta, YHCII0
JEeWCTBUMA, KOTOpPBhIE MbI JIOJDKHBI BBIIOJIHWUTH B €IUHUILY BPEMEHH, BpeMsl, KOTOPOE MbI MOXKEM
3aTpaTUTh Ha pelIeHHe KaKOW-TMOO 3aaud — OHO HE MOXKET IPEeBOCXOAWTh BpeMs Harlel
co3HaTenbHOM kM3HM. OTpaHHYeHbl U BHEIIHHE pecypchl (YeloBeuecKue, MaTepHajbHBIE,
BPEMEHHBIE, TPUPOJHBIE M [p.), KOTOPBIE MBI MOKEM BOBJEYb B KOHKPETHBI IIpOLIECC
MPAKTUYECKOMN MIJIM TEOPETUIECKOMN NeATeTbHOCTH.

Bosnukaer npotrBopeune: HeoOX0IMMO MT03HaBaTh OECKOHEUHBIN MUP KOHEUHBIMH CPEJICTBAMMU.
Crioco6 mpeooneHHst 3TOro MPOTHUBOPEUHs] COCTOMT B moctpoeHnu moaeneil. H. Bunep (o HEM Bbl
MO)KETe TPOYUTaTh B KOHIIE 3TOM MPAKTUYECKOH paboThl) OTMEYaeT B CBOMX paborax: «YHacTHble
MOJIEJIH, TIPU BCEM MX HECOBEPLIEHCTBE, — 3TO €IMHCTBEHHOE CPE/ICTBO, BBIPAOOTAHHOE HAYKOW st
MOHUMaHUs MUpa. M3 3TOro 1nosokeHus: He BBITEKAET NOPAKEHUECKOM yCTaHOBKU. B HEM npu3HaeTcs
TOJIBKO TO, YTO IJIABHOE OPYy/IUe HAYKH — YEJIOBEUECKUH Pa3yM, a 3TOT pa3yM — KOHEUEH).

Ho ecmm koHeuHOCTh aOCTpakTHOM MOJENM OeccropHa (OHA cpa3y HaJENsIeTCs CTPOro
(MKCHUPOBaHHBIM YHCIIOM CBOMICTB, HalIpUMeEp, KapTa J0por), TO MaTepHalbHbIE MOJIEIN — 3TO BEIb
HEKOTOpBIE BEIIECTBEHHbIE OOBEKTHI, @ KaK BCSKHE O0OBEKTHI, OHM OeckoHeuHbl. Hampumep, akrep —
HEKOTOpas MarTepuaibHas MOJENb IEpPCOHA)ka CIEKTaKisd, OJHAKO akTep B Tearpe Oosee



MHOT000pa3eH, YeM MpH MCHOJIHEHUU posii. KOHEYHOCTh MOJIENH B 3TOM ciydae MpOsBIsEeTCS B
TOM, YTO W3 BCETr0 HEOO0O3PHUMOI0 MHOXXECTBA CBOWCTB OOBEKTA-MOJACIH BBIOMPAIOTCS U
UCTIOJNB3YIOTCS  JIMIIb HEKOTOpbIE CBOICTBA, MOAOOHBIE MHTEPECYIOUIMM HAac CBOWCTBaM
00BeKTa-opuruHayia (apTUCT peaM3yeT TOJILKO MHTEPECYIOIHE Hac CBOMCTBA). TakuMm o0Opa3om,
MO/IeNTh 1T0I00HA OPUTHHATY B KOHEYHOM YHCIIE OTHOIICHUN. [2]

YnpomieHHocTh Mojeneld. KoHeuHOCTh Mozienn AenaeT €€ yHIpOUIEHHOCTh HEeU30eKHOM.
YHOpOIEeHHOCTh MOJEIN B YEJIOBEYECKOM NMPAKTHKE SBISETCS JOIMYCTUMOM, Ui JIIOOOH, Haxke
OUCHb CEPbE3HOW 1IeNM OKAa3bIBA€TCsA BIIOJHE JOCTATOYHBIM HEMOJHOE, YIPOIICHHOE
oToOpaXkeHne IeHCTBUTENBFHOCTH. boliee Toro, it KOHKPETHOH LIeNn TaKoe YIPOIICHUE SBIISCTCS
Jake HeOOXOAMMBIM, TOCKOJIBKY M30BITOYHAS CII0XKHOCTh MpHBEIa Obl K YAAJECHUIO OT He€ n3-3a
pacrbUIeHUs] BHUMAHUS UCCIIEA0BATENsl HA MHOXKECTBO BTOPOCTETIEHHBIX (DaKTOPOB. YTIPOILICHHE
ABIISIETCS. CaMbIM CHJIBHBIM CPEJICTBOM Ui BBISIBICHUS TJaBHBIX 3(PQPEKTOB B HCCIEIYEMOM
SIBIICHUH. DTO XOPOIIO BUJHO HA MpUMEpax Mojeled (Qu3uku: aObCONMIOTHO YHNPYrHil yaap,
abCOIIOTHO YepHOE TEJO0, UACAIbHBIN Ta3 U T.J.

Crenyromas MpuYrMHA BBIHYXKACHHOTO YIPOLICHUS MOJENU CBS3aHA C HEOOXOIUMOCTBIO
orepupoBaHus ¢ Hell. JI0cTaTouHO CIIOKHO PEelIUTh OOJIBIIYIO CIIOKHYIO HETMHEHHYIO CUCTEMY C
0O0JIBIINM KOJIMYECTBOM IEpeMEHHBIX. [ 10 Mepe coBepIIEHCTBOBAHNS BBIYUCIUTEILHON TEXHUKY U
pa3BUTHS COBPEMEHHBIX YHCIEHHBIX METOJOB JTH VYIPOILEHUS JUKBUAUPYIOTCA WU
YMEHBILAIOTCA, YTO CO3/a€T CYLIECTBEHHOE IMPOJBUKEHHE B MCCIEIOBAHUU MHOTHX SIBJICHUI!
Ectb u eme onuH, IOBOJBHO 3arajouyHblii acmekT ympoueHHocTH Moaeneil. [louemy-To
OKa3bIBACTCSI TAK, YTO U3 ABYX MOJEJIEH, OJMHAKOBO ONKCHIBAIOIINX JIaHHOE SIBJIEHUE, Ta, KOTOpas
MIPOIIIE, Yallle OKa3bIBaCTCs OJIMKE K MICTUHHON IPHUPOIE 0TOOpaykaeMoro siBjieHus. [11]

KauecTBeHHbIE pa3anuus MEX Ty OpUTHHAJIOM U MOJIENbIO Oy/1EM CBSI3bIBaTh C KOHEYHOCTHIO
U YIPOIIEHHEM, KOJIMUYECTBEHHBIE — CBSI3aHbl C TEPMUHOM MPUOIMKEHHOCTh. [IpubnmkeHHOCTh
MO/JIETN MOKET ObITh OUEHb BBICOKOM, HAIIPUMED, HEKOTOPbIE MOJIEIKH ITPOU3BEAECHUN UCKYCCTBA
JaKe SKCIEPTHl HE MOTYT OTJIMYUTh OT OpUrHHaNa. B Apyrux ciydasx npuOImkeHHOCTh MOJEIN
BUJHA Cpa3y U MOXXET BapbUpOBAaTbCA (HAaIpUMEp, 3BY4YaHME OJHOW M TOH K€ IECHH,
3aKOJIMPOBAHHON B pa3IUYHOM OUTpEiiTE).

Bo Bcex ciayuasx Moaenb — 3T0 ApYyroil o0bEKT U paznuuus Heu3OexxHbl. Bennunny, mepy,
CTENEHb NPHUEMIIEMOCTH pa3IU4Msl Mbl MOXEM BBECTH, TOJBKO COOTHECS €ro ¢ LEJbI0
MOJIEJIMPOBAHUS, HAllPUMEp, TOUHOCTh HApYYHBIX YacOB, BIOJHE JOCTATOYHAs JJIsi OBITOBBIX
LIeJIEH, COBEPIIEHHO HEOCTATOYHA JUISl PETUCTPALIMM CIIOPTUBHBIX Pe3yabTaToB. [11]

Kpome npubamkeHHOCTH MOJENHN ONPEAEIEHHYIO POJIb UTPAET aIeKBATHOCTh MOJEIIH.

AJZIEKBAaTHOCTb — IIOJIHOE WJIM IPEATIONOKHUTEIBHO IOJHOE COOTBETCTBHE MEXKIY IBYMS
CYILIHOCTSIMH, B YAaCTHOCTH COOTBETCTBHE MeXAy uaeeil m ee mpeamerom. Ilo oTHomeHHto K
MBILLIEHUIO U BOCIIPHUSTHIO aIEKBaTHOCTh PACCMAaTPUBAETCs KAK BEPHOE BOCIIPOU3BEIEHUE CBA3EH
Y OTHOILIEHUH O0OBEKTUBHOTO MUPA.

Mozensp, ¢ TOMOLIBIO KOTOPOH YCIEUIHO IOCTUTAETCsl TOCTABJICHHAs 11eMb, Oy/1eM Ha3bIBaTh
aZieKBaTHOW 3TOM 1enu. TpeGoBaHMs MOJHOTHI, TOYHOCTH, M MPaBUJIBHOCTH ((U3MUECKOTO U
JPyroro COOTBETCTBHUS) BBIIOJIHAIOTCS HE BOOOIIIE, a JIMIIb B TOM Mepe, KoTopasi 10CTaToYHa JUIs
JOCTHKEHUS 1IeTTH MOJICIMPOBAHMUS.

B psne cnyuaeB ymaercsi BBECTH HEKOTOPYIO MEpy aJeKBAaTHOCTH, T. €. yKa3aTh CIIOCO0
CpPaBHEHHUS JABYX MOJeNiel KaK CTENeHb YCHEIHOCTH AOCTHKEHUS LeNH ¢ UX rnomomipo. Ecnu k
TOMY >K€ TaKo# croco0® MpHBeIeT K KOJMYECTBEHHBIM OLIEHKaM, TO 3a/la4ya yJIy4IlIeHUs MOJEIH
CYyILIECTBEHHO oOseryaercs. TOJbKO B TaKMX CIIy4asX MOXKHO KOJMYECTBEHHO CTAaBUTH BOMPOCHI
00 uaeHTU(UKAIMM MOJAETH, T. €. O HAaXOXKIACHWU B 3a/JlaHHOM KJlacce Mojesei Hambosee
a/JIeKBaTHOW 1 00 UCCIIeJOBAHUH YYBCTBUTEIBHOCTH U YCTOMUMBOCTH MOJeNeH (T.€. 3aBUCUMOCTH
Mephl aJIeKBaTHOCTH OT TOYHOCTH), 00 ajanTtaiuu Mojenel (HacTpoilku mapameTpoB MOJENHU C
LEJbI0 MOBBIIIEHUS aJeKBaTHOCTH). OIEHUTH a/leKBaTHOCTh pa3paOOTaHHON MOJENH peabHO
CYILIECTBYIOILIEN CHUCTEME MOKHO, MCIIOJNb3ysl CPaBHEHHE M3MEPEHHH Ha pealbHOM CUCTEME U
Pe3yNIbTaThl SKCIIEPUMEHTOB Ha MOJIENIH. DTO MOXKHO CAENAaTh:

— 10 CPEAHUM 3HAUYEHUSIM OTKJIMKOB MOJIETN U CUCTEMBI;

— 10 IUCHEPCUSM OTKJIOHEHHUH OTKIMKOB MOJENHU OT CPETHET0 3HAUECHUS OTKJIMKOB CUCTEMBI;

— 10 MAaKCHMAaJbHOMY 3HAYEHUIO OTHOCHTEIBbHBIX OTKJIOHEHUH OTKIMKOB MOJETH OT
OTKJIUKOB CHUCTEMBI.


http://psychology_pedagogy.academic.ru/3955/%D0%92%D0%BE%D1%81%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
http://sernam.ru/book_e_math.php?id=128

['maBHast IEHHOCTH MO/IEJICH COCTOUT B TOM, YTO OHHU CO/ICPKAT OOBEKTUBHYIO UCTHHY, T. €. B
YeM-TO TPaBUIBHO OTOOpakaoT Mozenupyemoe. OHaKoO, KpoMe O0e3yclIOBHO HMCTHHHOIO
COJIep>KaHUs, B MOJICIM BCETJa UMEETCS U YCIOBHO-HUCTUHHOE (T. €. JUIIb MPU OMpPEIEICHHBIX
YCIOBUSIX) W MPEANOJIOKUTEIbHO-UCTUHHOE (T. €. YCJIOBHO-MCTUHHOE IPH HEU3BECTHBIX
ycioBusix). CrieroBaTeIbHO, B MOJIEIISIX BCETIA €CTh U JIOKHOE coeprkanue. [Ipu 3ToM B KaxkabIxX
KOHKPETHBIX YCIIOBUSIX OBIBa€T HEM3BECTHO TOYHO, KAKOBO € (PaKTHUeCKOe COOTHOIICHHE
MCTUHHOTO U JIO)KHOTO. OTBET Aa€T TOJBKO MPAKTUKA.

3aoanue 1

BreiObpath cucreMy u ucciieoBaTb €€ Ha MpeIMeT CO3JaHUsl Pa3IMYHbIX MOJeNeH.
Pa3paborates u caenath omucaHue aOCTPAKTHOW W PEAbHON MOJENEH OJHOTO M TOro JKe
oOBbeKTa/mporecca.

3aoanue 2

BrimonHuTh aHanu3 o0eux MojeNnei ¢ TOYKH 3peHHUs MX KOHEUHOCTH, YNPOIIEHHOCTU U
npuOIMKEHHOCTH OTHOCUTENIBHO opuruHana. OO0CHOBATh MX aJIeKBATHOCTb.

Konmponwvnuie eonpocut
Yro Takoe MoAeIb?
J11s1 4ero HyKHBI MOJIEITH?
B uém 3axmmrouancs nepBoHaYaabHbIA CMBICT TOHATHS «MOJIETb»?
Kakue Bunpl Mozeneii Bel 3HacTe?
B uém 3akmrouaeTcsa KOHEYHOCTh MOJEIEH?
B uém 3axmtouaeTcst ynponeHHOCTh MOJIENe?
B uém 3akmrouaeTcs mpuOIMKEHHOCTh MoIeIei ?
Uro o3HauaeT BelpaxkeHue «lIpakTuka — KpuTepuil HCTUHBI»?
Yro Takoe aJieKBaTHOCTb MOJICIIH ?
10. Kak MOXHO IpOBEPUTH aIEKBATHOCTh MOJENIN?
JlabopaTopHas padora Ne §
Buabi moaeseii. MoaeaupoBanue 00beKTa/npouecca ¢ HCNoJb30BaHUEM PA3JIUYHBIX
Cnoco00B BOILJIOIEHMSI

CoNoOA~WNE

Llenv pabomoi
Hzyuums  knaccugpurayuio mooenei no paziuyHvim ochosanuam. Oceoumv npasuia
nocmpoenust ajlecopumma. Hayqumbc;z coz0asamov MoOenuU npoyecca u obwvexma.

Hugpopmayusn

B XX Beke moHsTHe MOAETH CTAaHOBUTCS BCE 0osiee 0OIIMM, OXBATHIBAIOIINM U PeajbHbIC, U
ujeanbHble Mojieu. PeanbHble — 9TO MaTepualibHbIE WM a0CTPAKTHBIE, HO PEATUCTUYHBIE MOJIEITH
(KyKJia, TOpOXKHBIN 3HAK). MneanbHbIE — 3TO TE, YTO CYIIECTBYIOT TOJILKO B HAIllEeM BOOOpPAKEHUH,
HarpuMep, TeoOMeTpHUecKas TOuka (MareMaTuka), WACaNIbHBIA Ta3 ((pusnka), 2MacTUUHBIA PHIHOK
(PKOHOMUKA).

[locrenenHo Oblla OCO3HAHA BCEOOITHOCTH MOJCIMPOBAHKS, TIOBCEMECTHOE Ppa3BHUTHUE
KOMITBIOTEPHON TEXHUKHU TPEIONIPECIIIIO TIOSBICHUE MOJICNIEH JaKe B T€X 00IacTsX, TJe 3TO ObLIO
CIIO)KHO TIPEACTaBUTh W3-3a HEBO3MOXKHOCTH  BOCIIPOM3BECTH  YCIOBUS WM  CJIOXKHOCTH
MaTeMaTHIECKOTO OITUCAHMSL.

Mogens TOCTENIEHHO CTajla OCHOBHBIM CIIOCOOOM CYIIIECTBOBaHUS W Pa3BUTUS 3HAHUU.
BoNBIMHCTBO CHCTEM M3YYalOTCsl CETOMHS MMEHHO Ha MX IeNeBBIX MozemsiXx. COOTBETCTBEHHO
BBIPOCJIA Y KOMIUIEKCHOCTh OMMCAHUs CUCTEM IpH NoMoIy Mojeneil. [TosBuiics naxe Takod TEpMUH
«CHUCTEMa CHUCTEM», KOTOPHIM 0003HAYAOTCS CHCTEMBI, COCTOSIIIIME U3 JPYTUX CHUCTEM, T.€. YacTeH,
00JIaIAIOIIUX CBOMCTBOM aBTOHOMHOCTH, CITIOCOOHOCTH HE3aBHUCHMO CYILIECTBOBAThH APYT OT JIpyra,
WCTIOJHSAS CBOIO COOCTBEHHYIO 3a/lady IO JIOCTH)KEHHUIO I M BHOCS CYIIECTBEHHBIA BKJIAll B
JOCTIKEHUE TIeTTH O0IIIeH C IPYyTrMMU CUCTEMaMHU CUCTEMBI.

Od4eBHUIHO, YTO pa3IUYHBIE MOJAETHM MOTYT OBITh KJIACCH(PHIIMPOBAHBI TIO HEKOTOPHIM
MpU3HAKAM, YTO, HAIIPUMED, CYIIIECTBEHHO 00JIETYaeT BBIOOD MCCIIEAOBATENS IIPU aHATM3E OYEePETHOM
CHCTEMBI 1 BBIOOPE MPOTOTHUIIA [T co3Manust €€ moaenu. [ 14]



Mpl yke BBISICHIIM, YTO MOJENb SIBISIETCS HE MPOCTO 00pa3oM-3aMEHUTENIEM OpUTHHATA, HE
JHOOBIM €ro OTOOpaXEHHEM, a OTOOpPaKEHUEM IIEJICBBIM. JTO OJHO W3 TJIABHBIX CBOKMCTB JIFOOOI
moaenu. [loaToMy Monmenb YeloBEUecKOro Tena sl XUpypra W Ui CKyJblTopa OyaeT HMETh
NPUHIAITHATBHBIC Pa3JIAYKs, TIOCKOIBKY eI UCCIICIOBAHMS Y HUX OYJICT pa3IMJIaThCs.

TakuM o0pa3oMm, Uit pa3HBIX LENeH TPEOYIOTCS pa3HbIE MOJENH, MMO3TOMY MHOXKECTBO
MOJICJICH TMOApAa3eSAOTC 1O ThmaM Ieied. llenmn pas3gensiorcs Ha TEOpPETHYECKHE U
MPAKTUYECKHUE U TTIOITOMY MOJIEITH, KOTOPHIE COOTBETCTBYIOT KX /IO M3 HHUX, YCIIOBHO JIENIATCS HA
Mo3HaBaTeIbHbIC W IparMaTudeckue. Hanbosee HarsimHO pa3HUIIA MKy ITO3HABATEIIBHBIMHA H
NpParMaTHYECKUMU MOJICTISIMU  TIPOSIBIIICTCS. B WX OTHOIICHWHM K OpPUTHHAIYy B Ipolecce
JIEATELHOCTH.

[To3naBaTenbHBIE MOJENH SBISIOTCS (HOPMON OpTraHH3alWU U TPEICTaBICHUS
3HAHWH, CPEJCTBOM COCJIMHEHHUS HOBBIX 3HAHMH C yke uMeromumucs. [lo3HaBatenbHas
JEeSTeNLHOCTh OPHUEHTUPOBAaHA B OCHOBHOM Ha TPUOJIMKCHHE MOJETH K PEATbHOCTH, KOTOPYIO
MoJieIb 0TOOpaxaet. DTo (opmMa OpraHMU3aIMK ¥ TPEACTABICHUS 3HAHUM, CPEJACTBO COCTMHECHUS
HOBBIX M CTapbiX 3HaHWU. [lo3HaBarenmpbHash MOJENb, KaK MPABUIIO, SBISICTCS TEOPETHYCCKON
MOJIEIBIO.

[IparmMaTudeckre MOJEIH SIBJISIFOTCS CPEICTBOM YIIPABIICHUS, OPTAHU3AINH MMPAKTUICCKON
NEeSITeIIbHOCTH, TPEACTaBICHUsT O00pa3lloBO MPAaBUJIBHBIX JCHCTBUI WM HMX pe3ylibTara, T. €.
UJICATLHBIM TPEACTABICHUEM JTOCTUTHYTHIX IeieH. Vcrmonb30BaHmue mparMaTudecKux MoJIeien
COCTOUT B TOM, 4YTOOBI MPH OOHAPYKCHUU PACXOXKICHUH MEXIYy MOJACIbI0 U PEaTbHOCTHIO
HAIPAaBHUTh YCWJINS Ha U3MEHEHHE PEAbHOCTH TaK, YTOOBI MPUOIU3UTh PEATBHOCTh K MOJICIH.
[IparmaTtrdeckrie MO HOCAT HOPMATHBHBIA XapakTep, pojib oOpaslia M CTaHaapra. JTo, Kak
MpaBuJIo, MPUKIIAIHbIE MoaenH. [1,15]

JpyruM TpUHIUIOM KIACCH(PHUKAIUHU LEJICH MOJCITHUPOBAHUS MOJKET CIYXXKHTh JCIICHUE
MOJIeIEH Ha CTATHYECKHAE U TUHAMUYECKHE.

Mojenb Ha3bIBAaCTCS CTAaTHYECKOHM, €CIIM CpelM TapaMeTpoB, YYacCTBYIOIIUX B €€
OTHMCaHWHM, HET BpeMeHHoro mnapamerpa. CraThyeckas MOJACIb — MOJEIh KOHKPETHOTO

COCTOSTHUS 00BEKTa, CBOET0 pojia «MOMEHTaIbHas GoTorpadus», Hekuit cpe3 (puc.10).
Nutocdepa

AcTeHocdepa

BepxHsas
MaHTUA _

HuxHas
MaHTHS

TBepnoe
anpo

Kupkoe
aapo

Pucynoxk 10. Cratuueckas Mojesib 3eMJIu B pa3pese

B Tex ciyuasix, Korja 1enu CBsi3aHbl HE C OJHUM COCTOSIHUEM OOBEKTa, a C Pa3IMIUsIMHU
MEX]Jy COCTOSHHUSIMH, BO3HHUKAEeT HEOOXOJMMOCTh B OTOOpa)X€HHWM Mpoliecca W3MEHEHUs
coctosiHuid. Takas Mojaenb — AWHAMUYEcKas (HampuMmep, MOJIEb SBOJIOINH KUBOTHOTO U
pacTUTENbHOTO MUpa, puc. 11).

BpEM
Pucynok 11. Moaenb 3BOIOIMN YETOBEKA



Korza 3axogut peub O IMHAMUKE MOJENEW, MPUHATO FOBOPUTH, YTO MOJEIb MPOKUBAET
HEKUU )KU3HEHHBIA IIUKJ. Kak 1 BCE B 3TOM MUpe, MOJEIU MTPOXOJAT CBOM )KU3HEHHBIN NyTh: OHU
BO3HUKAIOT, Pa3BUBAIOTCS, YYAaCTBYIOT B COTPYJHMYECTBE MJIM COINEPHUYECTBE C APYTHMHU
MOJICJISIMH, YCTYIIAIOT MeCTO Oojiee COBEPLICHHBIM MOJEISIM (Yachl: IMECOYHBIC —> BOJSHBIC =
Jajee —> MEXaHMYEeCKHUEe —> KBapleBble = DJICKTPOHHBIC = aroMHbie). OIHH MOJIEIH KHUBYT
JOJIbIIE OTACNIBHBIX JIIOJCH, W TOrZJa JTalbl KU3HEHHOIO LMKJIAa MOJEJEH HM3y4aroTCs B BHIE
UCTOPUU TOH WM MHON 0ONACTH 3HAHWM WIIM JESTeNbHOCTH (MCTOPUS aBHALMH, TETIOTEXHUKH,
CTPOMTENBCTBA, AKTEPCKOI'0 UCKYCCTBA U T.J.). JKU3HEHHBIN LUK IpYrux Mojeneil 10KeH ObITh
00513aTENIbHO 3aBEpIICH B 0003pHMBI CPOK, M TOTAA MEPEXOo] OT dTamna K dTalmy CTaHOBUTCA
TEXHOJIOTUYECKUM JIEHCTBUEM, TOJDKEH BBIOJIHATHCSA Kak MOXKHO 3¢ dexTruBHee (ObIcTpee, J1yulle
U JIeleBse). ITO HEBO3MOXHO 0e3 MOJENIHMPOBaHUS CaMoOro IMpolecca MOJAETHPOBAHUSA, T. €.
QITOPUTMU3ALUN  337a4d  MOJEIMPOBAHMS: IPOEKTHOM JEATENIBHOCTH, H300peTaTeabCKOro
noucka, cozganus CAIIP, umutanimoHHoro MoaenupoBaHus.[2|

Besikuil nporiece Tpyzna €cTh JIESITENbHOCTb, HAlpaBI€HHAs Ha JOCTHXKEHUE OIPEAEIEHHOMN
nenu. Paznuunbie BUBI 1IETIeBOW AESTEIFHOCTH YETOBEKA CBS3AaHHBI C Pa3IMYHBIMU MPOQeccusiMu:
paboumii, KPEeCThSIHUH, CIIOPTCMEH, CTYIEHT U T.A. OTAbIX, pa3BiedeHHe, UIpbl, X000U OOBIYHO HE
paccMmaTpuBaroTCs Kak TpyJ, HO UX LIEJIEBOM XapakTep Toxe ouyeBuzeH. Llenb — Mojenb HEKOToporo
COCTOSIHMSI 4EJIOBEKA, Ha pPEAIM3alMI0 KOTOpOW M HalpaBlieHa JeATENbHOCTb. (OCMBICICHHAS
YeJI0BeUeCKasl JEeSITEIbHOCTh BCET/Ia OCYIIECTBIISETCS 110 ONPEETIEHHOMY IUIaHy. AJITOpUTM — 00pa3
Oyy1ell 1esTenbHOCTH, €€ MOAieNb. PaccMOTpHM, YTO Takoe ajlrOPUTM M KaKMMHU CBOMCTBaMHU OH
oOnanaer.

ANTOpUTM — TOYHOE NpEANICcaHne, CPOPMYIMPOBAHHOE Ha TOHSITHOM UCIIOJIHUTENIO A3bIKE,
HAUYMHAIOILEECs C MPOU3BOJIIBHOIO HCXOIHOTO JAHHOTO (U3 HEKOTOPO COBOKYITHOCTH BO3MOKHBIX
JUIs JAHHOTO alrOpUTMa HCXOJHBIX JaHHBIX) M HAIPaBJICHHOE HA MOJY4YEHHE IOJIHOCTHIO
OIpPEAEIIAEMOr0 3TUMHU UCXOAHBIMU JAHHBIMH PE3yJIbTaTA.

Anroputm o0aaaeT psioM cBoicTB. PaccMoTpum ux noapobHee.

JIMCKPETHOCTh — QJIFOPUTM COCTOUT M3 KOHEUHOIO YHUCJIa ONMMCAHUU IIaroB U AT LIaru
BBINOJIHAIOTCS B IMCKPETHOM BPEMEHH, T.€. 3TH JIIOObIE /1Ba Il1ara paszieseHbl NPU HCIIOJIHEHUU
KOHEYHBIM, HEHYJIEBBIM OTPE3KOM BPEMEHHU.

DJeMEHTapHOCTh I1aroB — 00beM paboThl, BHIMOIHAEMON Ha JH000M IIare, onpeaenseTcs
HEKOTOPOM KOHCTAaHTOM, 3aBUCAILIECH OT XapaKTEPUCTHK HCIOJHUTENS QJITOPUTMOB, HO HE
3aBUCSILEN OT BXOIHBIX JAHHBIX U IPOMEXKYTOYHBIX 3HAYEHHUH, TIOJy4aEMBbIX aITOPUTMOM.

MaccoBocTh — BXOJHBIE JaHHbIE JUISI aJTOPUTMAa MOTYT OBITH BBIOpAaHBI M3 HEKOTOPOIO
MHO’KECTBA 3HaueHHWil. Ecnyu BXOIHBIE NAHHBIE YHUKAJIbHBI, aITOPUTM BCEr/a JOJDKEH /1aBaTh
OJIMH U TOT K€ pe3ysbTar.

OnpeaeneHHoCTb — AJIs KaKI0To [1ara MOryT ObITh 110 HA0OPy MCXOAHBIX JUIS 11ara JaHHbBIX
OJIHO3HAYHO BBIUMCIICHBI PE3Y/IbTAThI BHIITOJIHEHHUS 11ara.

KoneuHocTs — 3a/1aua OyieT pelieHa, eciiv MoCTpOeH alroOpuTM, IPUBOIAIINN K pe3yabTaTy
— pelIeHuIo 3a1aun. B 1aHHOM cilydae roBopsT, YTO 3ajada aJropuTMHUYECKU paspermmma. Eciau
JUISL 3aJladyd HE CYIIECTBYET alrOpuTMa pEUIeHMs, TO 3aJada SBJISETCS alrOPUTMHUYECKU
Hepa3permmon.

HNmeroTcss  3aKOHOMEPHOCTM ~ JMHAMUKM ~ MOJENEH,  Ipolecc  MOJAEIUPOBaHUS
CTPYKTYpUPOBAaH, OPraHU30BaH, T.€. AITOPUTMHU30BaH, U COCTOUT U3 MOCIIEI0BATEIBHOCTH ITAMOB.
Oranbel OTJIMYAIOTCA KAYECTBEHHO, KOHKPETHBIMU LEISIMM M JIOJDKHBI  BBIIIOJIHATHCA B
oTpeziesIeHHOM Mocie[oBaTeabHOCTH (puc.12).
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Brimyck MaccoBoe
MEJIKOU cepuu IIPOU3BOJCTBO

Pucynok 12. DTanbl KOHCTpYHPOBaHHS HOBOM TEXHUUECKON CUCTEMBI

Hpyroii mpumep AaeT pEeKOMEHJAUMU MO TOCIEHOBATEIIBHOCTA IIPOBEIECHUS HTAloB
UMHUTAIMOHHOTO MoieiupoBanus (puc. 13).

®DopMHUPOBaHUE [IENICH MOICITHPOBAHUS
AOcTpakTHasi MOJIENb
HMmuranmonsas Moaeiab
HUccrenoanme un 06paboTka

I/IHTepHpeTaL{I/ISI PE3YJIbTATOB

PI/ICYHOK 13. Dramnsl HUMUTAIMUOHHOT'O MOACTIUPOBAHUSA CUCTEMbI

Crnioco6b! BomiomeHust Mozeneil. Mbl paccMOTpenH, Kakue CTOpPOHbI OOBEKTa-OpUIMHaia
OTpakaroTCs B MOJIENU. By Moienu 3aBUCUT OT TOTO, KaKasi CTABUTCSI 11€J1b, TT0J] KOTOPYIO CTPOUTCS
Mozenb. [lepeiiieM Teneps K pacCMOTPEHUIO TOTO, HAa YEM OCYIIECTBIIIETCS MOJECIIMPOBAHKE, T.€. U3
YEero CTPoATCs Mojenu. Eciu yenoBek co3aaeT MOJIeNlb CO3HATENBHO, TO MEePe] HUM UMEIOTCS J1Ba
THUIIa MATEPUAIIOB JUIsl TOCTPOEHHUS MOJIENIEH: CPECTBA CAMOT'0 CO3HAHUS U CPEJCTBA OKPYKAIOLIETO
MaTepUaIbHOTO MHpa, T. €. a0CTpakTHBIC (MACabHBIE) W MaTepHAbHBIE MOJIENH (pealibHBIE,
BEIIICCTBCHHBIC).

AOCTpakTHBIE MOJENHU — HJIealbHbIe KOHCTPYKIIUU, TOCTPOCHHBIE CPEJICTBAMU MBIIILICHUS,
co3HaHus. K aOCTpakTHBIM MOJENSIM OTHOCSTCS, MPEXKJE BCETO, CUMBOJIbHBIE KOHCTPYKIIHH.
CUMBOJIBHBIE MOJIENH SIBJISIFOTCA CBOETO pOJia KOHEUHOW MPOAYyKIMEN MbIuieHUs. CUMBOJIbHBIE
MOJIeTH JenATcs Ha (OpMaTu30BaHHbIE U S3BIKOBBIE Moienu. DopMann30BaHHBIE MOJEIH — ITO
MaTeMaTH4ecKue, (PU3NYeCKue MOJIeNH, T.C. BBIPAKCHHBIC B BHUAE HAOOPOB MaTeMaTHYECKUX
cuMBOJIOB. OHU 00J1a/1a10T HAUOOIBIIIEH TOYHOCTHIO M OJHO3HAYHOCTHIO HHTEPIIPETAINH. [2]

BTtopoii Tun CUMBOJIBHBIX MOJEINEHN — 3TO A3bIKOBBIE MOJIeTU. ECTh OpurnHan — uyenoBsek, u
€CTh €r0 CHMBOJIbHAs MOJENb — CIIOBO «YE€JOBEK». SI3bIK M MBIIUIEHUE Hepa3aenuMmbl. Ha
€CTECTBEHHOM SI3bIKE MBI MOKEM TOBOPUTH 000 BCEM, OH SIBJISIETCS YHUBEPCATBHBIM CPEICTBOM
MOCTPOCHUS JIFOOBIX a0CTPAKTHBIX MOJIeTIeH. JTa YHUBEPCATbHOCTh 00eCIIeYNBAETCS BBEICHHEM B
SI3BIK HE TOJBKO HOBBIX CJIOB, HO U BO3MOXXHOCTBIO ITOCTPOEHUS BCE 00JI€e Pa3BUTHIX S3BIKOBBIX
MoJienel (CJI0BO = TpeUIoKeHrue —> ab3al] = TEeKCT). Y HUBEPCATbHOCTh SI3bIKA JIOCTUTACTCS,
KpOME BCEro, €me W TEeM, UYTO S3BIKOBBIE MOJENM BCErIa O0JalaloT HEOAHO3HAYHOCTHIO,
PacIUTBIBUATOCTHIO U HEONPEAEIeHHOCThIO (puc. 14, a, 0, B).
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Pucynok 14. Drarbl UMUTallMOHHOTI'O MOJIEIMPOBAHUS CUCTEMBbI

OmHO ¥ TO K€ CJIOBO MOXKET 0003HauaTh aOCOJIIOTHO MPOTHUBOIIOJIOKHBIE NIEHCTBHS B
3aBUCUMOCTH OT KOHKPETHOI'O KOHTEKCTa. MHOrO3Ha4YHOCTb M MHOIOBapHUaHTHOCTH CJIOB
MO3BOJISIET CPEJICTBAMH SI3bIKa CMOACIHPOBATD JIIOOYIO CUTYAIIUIO C TOCTATOYHOM I OOBIYHBIX
IIPAKTUYECKUX LI€JIEH TOYHOCTBIO.

[Tpu6IM3uTENHLHOCTh — HEOTHEMIIEMOE CBOMCTBO SI3BIKOBBIX MojieNiel. YeloBeK MpUXOaUT K
NOHMMAHHIO  JTaHHOW  A3BIKOBOM  MOJENM, IPEOoJoJeBas €€  pacIulbIBYaTOCTh U
IpUOIU3UTENIBHOCTD, TOJIBKO Ha MPAKTUKE CTAIKUBASICh C OPUTHHAIIOM.

PaccmoTpum Teneph BHIbI MaTepUabHBIX (pealbHbIX, BEIIECTBEHHBIX) Mopenel. UToOsl
HeKas MaTepualibHasi KOHCTPYKIMS MOrja ObITh OTOOpa)XKEHHEM OpWUTMHANa, T. €. 3aMellaia B
KaKOM-TO OTHOILLIEHUM OPHUIMHAJT, MEXIy OOBEKTOM U MOJENbI0 JIOKHO OBITh YCTaHOBJIEHO
OTHOIICHUE TIOXOXKECTH, MOA00us. EcCTecTBEeHHO, YTO OpPUTMHAI M MOJAEIh HE MOTYT OBITH
OJIMHAKOBBI BO BCEM (BCIIOMHHM IIPO YIIPOLIEHHOCT U NPHOMKEHHOCTH Mozienielt). PaccMoTpum Tursl
BO3MOKHOTO MOA00HST MAaTEPUATTBHBIX MOJICIICH.

[lpexxne Bcero, BO3MOXKHO I000ME€, YCTAHOBMBIIEECS B pe3yibTaTe (U3MYECKOro
B3aMMOJICHCTBHS B MPOLIECCE CO3JAHUS MOJEIH. JTO MOXET ObITh (hoTorpadusi, MOIEIHN TOE3/I0B,
TYpOUH, THPOTEXHUYECKUX COOPYKEHUH, MaKeThl 37aHUM, KYKJIbI, I1A0JIOHBI, BBIKPOUKH U T.11. Takoe
nozi00ue Ha3bIBACTCS MPAMBIM (M reomeTpudecknM). Ho kak Obl HE ObLIa XOpoIa MOEib, OHA
BCE-TAKU JIMIIb 3AMEHUTENb OPUTHHAJIA, BBIIOJIHSET 3TY POJIb TOJIBKO B OIPEAEIEHHOM OTHOILIECHHH.
Jaxe Toraa, Korga Mojieib IpsIMOTo MOJ00HMS BBINOJIHEHA U3 TOTO )K€ MaTepuaa, 4YTo U OpUrHHAI
(Takoe TmoaOOME Ha3bIBaeTCs CYOCTpAaTHBIM), BO3HUKAIOT MpPOOJEMBI IEpeHOca pPe3yJIbTaToB
MOJZICIIMPOBaHUs Ha opurvHaid. EcTh psia HayK, KOTOpbIE 3aHMMAlOTCS MEPEHOCOM pe3yJbTaToB,
NOJYYEHHBIX HAa MOJENM MPUMEHHMTEIbHO K OpWUIrHHalTy. Teopus monodbus U (usndeckoe
MOJIETMPOBAaHNE Pa3padaThIBAIOT CHENUaIbHbIE KPUTEPUH U MacIlITaObl IPU pabOTE ¢ MOJEISAMH U
NIEPEHOCE ITUX PE3YIBTATOB HA OPUTHHAIL [2]

Hpyroii Tun mnomoOust Has3bIBae€TCs KOCBEHHBIM, JTO Cllydald, KOrJa IOJ00ME MEeXITy
OPUTMHAJIOM U MOJIENbIO YCTAaHABJIMBAETCd HE B pe3ylbTaTe CpPaBHEHMsS HX (DU3MUYECKOTo
B3alMOJICUCTBHUS, a OOBEKTUBHO CYIIECTBYET B MPUPOAE, OOHAPYKUBACTCS B BUJE COBMAJCHUS WIH
JIOCTaTOYHOW ONM30CTH MX aOCTPaKTHBIX MOJENEH M TOCIE 3TOr0 HCIONb3yeTcs B IPAKTUKE
peanbHOro MozenupoBaHus. OTcrojja BO3HHMKIO MaTeMaTHMYECKOE MOJEIMPOBAHHUE Pa3IUYHBIX
IIPOLIECCOB.

Pose Mopeneii, 06maiaronmx KOCBEHHBIM MTOIOOMEM OpUTHHAJIA, BEJIMKA B TIPAKTHUKE: BOJISTHBIE
4achel, IECOUHBIE, AaTOMHBIE — aHAJIOI BPEMEHU; MTOJIONBITHBIE KUBOTHBIE — aHAJIOT YEIOBEUYECKOTO
OpraHu3Ma; aBTONMJIOT — aHAJIOT JIETYMKA; MUILEHb — aHAJIOT MPOTUBHHUKA. YacTo albTepHATUBOMN
TaKUX MOZEJEeH MOTryT ObITh TOJBKO Jpyrue mojenu. Hampumep, Mozenb TEXHOIOIMYECKON JTMHUN
NPEIIPHUSTUS COAEPKUT B KAUECTBE COCTABIISIFOIINX MOJIENTU PA0OTHI LIEXOB, a OHU, B CBOIO OUEpE/ib, —
MOJIEJIM PabOThI OT/IENBHBIX arperaroB U MOJIENH paOOThI OTAEIBHBIX Y3710B M MEXaHU3MOB.

Jpyroii Tun nogoOus HazpIBaeTcs yCiIoBHBIM. [lojo01e Moienu 1 opuruHaa He siBIsieTcs Hu
IPSIMBIM, HU KOCBEHHBIM, @ YCTAaHABIIMBAETCS B PE3YJIbTATE HEKOTOPOI'O COTTIAILIEHUSI MCTIONB3YIOIINX
€€ CTOpPOH (AE€HBI'M = MOJIENb CTOUMOCTH, YEPTEXHU = MOJIENIN KOHCTPYKLUH). C MOZIEISMH YCIOBHOTO
1O/I00UsT MPUXOJUTCST UMETh JIENI0 YacTO, MOCKOJIBKY OHM SIBIISIFOTCSL CIIOCOOOM MaTepHalbHOIO
BOIUIOIIEHNS aOCTPAKTHBIX MOJIENEH, MX BEIIECTBEHHON (POPMOM. Bce-TaKu COXPAaHUTh BOZMOKHOCTD
BO3BpallleHHs1 B a0CTpakTHYIO (opMy. Takoe cormnaiieHre NpUHUMAeT BHJ COBOKYITHOCTH TPaBUII
JUIsl TIOCTPOEHMSI MOJIENIEd YCIOBHOTO MOAOOMs M IpaBHJ Mojb30BaHMA MMU. [lpumepamu moryt
BBICTYIATh IIMPOKUI KJIacC MOJENEN, CBA3aHHBIX C YEJIOBEYECKOM AEATENbHOCTHIO: TMCbMEHHOCTD,
HOTHAs IPaMoTa, KapThl MECTHOCTU U T. 11.[2, 11]



XoTg ycinoBHOE MOAO0OWE, B MPUHIUIE, W HE TpeOyeT (haKTUYECKOrO CXOJACTBA, HO OHO
JIOJDKHO CTPOMTCSI C Y4E€TOM OCOOCHHOCTEH dYeloBeKa — CO3Jarelisi M IMOTpeOuTens Mojernel
YCIOBHOTO 1Mo00us. BeiOOp cMMBOMMKHM uisi 0003HaYeHUS LU(P TOJIBKO Ha TMEPBBIA B3I
Ka)XETCS TMPOHM3BOJBHBIM: Ha TPAaKTUKE apaOCKasi CHMMBOJHMKA, B KOHIIC KOHIIOB, BBITECHHIIA
PUMCKYIO U3-3a CYIIECTBEHHOTO Pa3liMuvsi M yJOOCTBa PYYHOTO BBINOJHEHHS ONEpaluil Haj
3HaKaMHM 4yucel. B kommbprorepax ais XpaHeHus! 1 00padOTKH MCIONB3YeTCs TOJIBKO JIBOMYHAS
cucteMa rmnpeacrtaBieHus uucen. [Ipm pabore ¢ 3TUMHM YHMCIaMH YeNOBEK s ymoOcCTBa
UCIIONB3yeT 0ojee KOMIIAKTHYIO HIECTHAIIATEPUUYHYI0 CHCTEMY, B KOTOPOW YeThIpE JIBOMYHBIX
paspsizia COOTBETCTBYIOT OfHOW mudpe. BeiBox nHbopManmy Ha 5KpaH MOHUTOpPA WM TPHUHTEP
IPOUCXOMUT B YJOOHOH IS YeIOoBeKa, TPUBBIYHON BCEM JICCATUIHOM CHCTEME.

3aoanue

BriOpats mpouecc u/unu 00BEKT 11 MOACTUPOBAHUSA. Y JOCTOBEPUTHCS B TOM, YTO OHU
SIBJISIOTCS MTOOXOAAIIMMH JIJIS BBITIOJHEHUS 3TOH 3a1a4H.

BrImomHUTE MOIETTUPOBAHUE TIPOIECCa H/MIIM 00BEKTa pa3IudHbIMU criocobamu. OIEeHUTh
JIOCTOBEPHOCTh KaXKJIOM MOJICIN M YCUJIUS, KOTOpPbIE OBLTH MOTpavYeHBI HA €€ CO3IaHueE.

Konmponsnsie éonpocut
B uem ocobenHOCTH cO3/1aHUs MOJIENIeH 00BbEKTa U Tpoliecca?
YeMm mo3HaBaTEIbHBIE MOJIEIN OTINYAOTCS OT MParMaTHYeCcKux?
Uro oToOpaxaroT craTudeckue Moaenn?
B uém 3akirodyeHa moyie3HOCTh AMHAMUYECKUX MOJETeit?
Uto Takoe KU3HEHHBIM LUK MOJEITH?
Yro Takoe anroputm?
Kakumu cBoiicTBamu 00J1a/1aeT aaroputm?
B 4ém 3akiroueHbl 0COOEHHOCTH a0CTPAKTHBIX MOJIETCH?
Uro npeacTasisitoT co00i MaTepuanbHble MOJEIN?
10 Kakumu tunamu nogo0us MOryT 06J1aaTh BeECTBEHHbIC MOIETH?

©COoNO~WNE



JlabopaTopnasi paGora Ne 6
IIpumenenne pa3anuubix MeToauk (Mo OnTHepy, SAury, Uepusky, KanutonoBy) nis
aHAJIN3a CHCTEMBbI

Leny pabomoi:
Oyenumov pasiuuusi 6 MemoouKax CUCEeMHO20 AHAIU3d, NpeodlacaemvlX pPa3IuYHbLMU
asmopamu.

Hugpopmayusn

KubepHeTrka nzyuyaer mpouecchl ojydyeHust U Iepeiaui, HaKoIJIeHUs ¥ IpeoOpa3oBaHus,
nepepabOTKM W HUCHOJNb30BaHUS HMHPOPMALMU B MallMHAX, JKUBBIX OpPraHM3Max H HX
00bEeIMHEHUAX. Y CTAHOBJIICHHUE CBSI3U MEX/y YIPAaBICHUEM U MH(MOPMALIMOHHBIMU ITPOLIECCAMU —
Ba)KHEHIIee JIOCTHKEeHHEe KuOepHeTukd. OHO TO3BOJSET MOHATH TEXHOJIOTHIO TIpolecca
yIpaBJIeHUs] M, TIJIABHOE, MOJABEPrHYTh €ro HU3YyYEHHIO KOJIMYECTBEHHBIMH METOJIAMH.
OtnuuutenbHas depra KUOEPHETUYECKOTO IOAXO0AAa K IO3HAHUIO U COBEPUICHCTBOBAHUIO
IPOLIECCOB YNPABJIECHUS - HUCIOJb30BAHUE WX AHAJIONOB B JKMBOM M HEKUBOM HpUpOAe U
monenupoBanue. OCHOBHas 3a/aya KHOEPHETHUKH — JOCTIDKEHHE Ha OCHOBE MPUCYIIUX €U
METOZI0B U CpEACTB ONTUMAJIBHOIO YPOBHS YHpPAaBICHUSA, T. €. MPUHATHE HAWIYUIIUX
yIpaBJIeHUYECKUX pelieHnid. TakuM 00pa3oM, KUOEpPHETUYECKUM HA3bIBACTCS TAKOE YIIPaBJICHUE,
KOTOpOE:

— paccMaTpuBaeT OPraHU3alMI0 KaK HEKOTOPYIO OOJIBIIYIO CUCTEMY, KaXK/Ibli 3JIEMEHT KOTOPO
Oepercs HE TOJNBKO caM MO cebe, HO U KaK 4acTh OOJIBLIONW COBOKYIHOCTH, B KOTOPYIO OH
BXO/JIUT;

— oOecrieuynBaeT  ONTHMAJIbHOE  pEIIEHHME MHOTOBAPMAHTHBIX  JWHAMMYECKMX  3ajay
OpraHu3aluy;

— HUCHOJIb3yeT crneuupuuecKue METO/bl, BbIIBUHYTble KHOEpHeTHKOW (00OpaTHY CBS3b,
CaMOpETyJIUPOBaHUE U CAMOOPTraHU3ALIMIO U T. I1.);

— IIMPOKO NPHUMEHSAET MEXaHU3alUI U aBTOMATHU3ALMIO YIPABICHYECKUX pabOT Ha OCHOBE
MCIIOJIb30BaHUs BEIUMCIUTEIBLHON U YIIPABIISIIOMIEH TEXHUKH U KOMITBIOTEPHBIX TEXHOJIOTUH.

bnaronaps Takoil TpakTOBKe KMOEpHETHKA HaXOIUT NMPAKTHUECKOE MPUMEHEHHE B CaMbIX

Pa3IUYHBIX 00JIACTAX AESATENbHOCTH YEJI0BEKA, B TOM YUCIIE U B 3KOHOMHUYecKol. Ee npunoxenue

K OKOHOMHKE TOJIYYMJIO HAaUMEHOBaHME HSKOHOMHYECKOM  KHOEpHETHKH, KOoTopas

paccMmaTpuBaeTcsl Kak MCHOJIb30BaHUE HAYUHBIX MOJIXOJO0B, OCHOBHOIO KOMILJIEKCA MOHSATUH U

HAYYHbIX UHCTPYMEHTOB KUOEPHETUKHU JUI UCCIIEOBAHUS YKOHOMHUECKUX SIBIICHUH U peIIeHus

MPAKTUYECKUX SIKOHOMUYECKHX 3a/1au.

N3 xubepHETHKM yINpaBlIieHHE 3auMMCTBYET CIEAYIOIIHE 3aKOHbl M NPUHLHUIIBI
HEO0OXOUMOTro pa3zHOOOpa3usi, SMEPIKEHTHOCTH, BHEIIHEro MAOIMOJIHEHUs, OOpaTHOM CBS3H,
BbIOOpa pelIeHus, JACKOMIO3MIMHM, a TaKKe HepapXuu YIpaBICHUS M aBTOMATUYECKOIO
perynupoBaHus UM camoperyinpoBanus. [16]

3akoH HeoOxoaumoro paszHooOpasus. Ilo ompenenenuto  VY.P. OmOu, nepsblif
(GbyHIaMEeHTalbHBII 3aKOH KHOEpHETHKH 3aKJI04YaeTcs B TOM, YTO pa3HooOpasue CII0XKHON
cucTeMbl TpeOyeT ympaBieHus, KOTOpoe camo oOJagaeT HEKOTOpbIM pa3HooOpazueM. MHaue
rOBOpSI, 3HAUUTEIbHOE pa3zHOOOpa3ve BO3ACUCTBYIOMIMX Ha OOJBIIYI0O U CIOXKHYIO CHCTEMY
BO3MYIIEHUH TpeOyeT aleKBaTHOTO UM pazHooOpa3us e€ BO3MOXKHBIX cocTosiHUM. Ecnu sxe Takas
aJIeKBaTHOCTh B CHCTEME OTCYTCTBYET, TO 3TO SIBJSETCS CJIEICTBUEM HapylIEeHUs MNpUHIUIA
IEJIOCTHOCTHU COCTABJISIIOIIUX €€ yacTel, a UIMEHHO — HEIOCTaTOYHOT0 pa3HO00pa3Hst SIEMEHTOB B
OpraHU3aIMOHHOM MTOCTPOEHUH YacTei. [17]

Orpanuyenue pazHooOpas3us B IOBEJCHUU YIPABISIEMOr0 00bEKTa JOCTUTAETCs TOJIBKO 32
CUeT YBEJIMUYEHHUS pa3zHOOOpa3usi opraHa ymnpasiieHus (yrpaBieHYECKUX KoMmaHa). YToObl
JOCTUTHYTh MMHHUMYMa pa3HOOOpa3us BBIXOJHBIX pEaKUUi (pe3yabTaToB JesTEIbHOCTH)
CUCTEMBI, YIIPABJISIOUINI OpraH J0JKEH ObITh CIOCOOEH K BRIPAOOTKE ONpeeIEHHOT0 MUHIMYMa
KOMaH]{ U CUTHaJIOB. Eclii ero MOITHOCTh HUKE€ MUHUMYMa, OH HE CIIOCOOEH 00eCIeYnTh MOJTHOe
yIpaBJIeHHE.

[Iporiecc ympaBieHHsT B KOHEYHOM CYETE€ CBOJIUTCS K YMEHBIICHUIO pPa3zHOOOpasus
COCTOSTHUM yIpaBJsieMOM CHCTEMbI, K YMEHBIICHHUIO €€ HEONpeeeHHOCTH. B coOTBETCTBUHU C
3TUM 3aKOHOM, C YBEJIMYEHHMEM CIJI0)KHOCTH YIPABISIEMON CHCTEMBI CII0)KHOCTh YIPABISEMOTO



O50Ka TaKKe J0JDKHA MOBbIAaThea. [loaToMy Bece Gosbliee yCI0KHEHUE arnaparta yrpaBJIeHUs
KOPIOpaLMSIMU, XOJIJUHIaMu, ((MHAHCOBO-IIPOMBIIIIEHHBIMU TPYIIAMHU, U T. [1. OpraHU3alUusIMU
U UX YacTAMU B COBPEMEHHBIX YCIOBHUSAX - 3TO 3aKOHOMEpHBIH mpouecc. pyroe neno, 4ro
BOCTIOJIHATH pa3HOO0pa3ue ynpapisIoUieil CHCTEMBI HY’KHO 33 CUET BHEAPEHUSI KOMIIBIOTEPHBIX U
JPYTUX IPOrPECCUBHBIX TEXHOJIOTMH YNpPaBIEHUS U MaTeMaTUYECKUX METOJOB, a HE 3a CUeT
MIPUBJICYCHUS JIOMIOJIHUTENBHBIX JIFOJICKUX PECYPCOB.

3akoH HEOO0XOAUMOTO pazHOO0Opa3usi UMeeT NMPUHLIUIHAIBLHOE 3HAaYCHUE Ui pa3padoTKu
ONTUMAJIBHOM CTPYKTYpPbI CUCTEMBI YIPABIICHUS, aHAJIN3A CUTyallUU U IPUHATUS KOMIIETEHTHBIX
pemieHui. Ecinu LEHTpanbHBIA OpPraH yIpaBlICHUs NP COXPAHEHUU PAa3yMHBIX pa3MEpOB HE
o0nanaeT HEOOXOIUMBIM pazHOOOpa3UeM, TO CIEAYeT Pa3BUBATh HEPAPXUUYECKYIO CTPYKTYPY,
nepeaaBasi IPUHATHE ONPEIEICHHBIX PEIICHUI HAa HIKHHE YPOBHU M HE JIOMYCKasi, YTOOBI OHU
MPEBpAILATIMCH B TIEpEJATOYHbIE MHCTAHIMH. [17]

MeTononorus CHCTEMHOTO aHaIM3a MPEACTABISET COOON JOBOJIBHO CIOKHYIO M MECTPYIO
COBOKYIHOCTb MPUHIIMIIOB, TOAXO0J0B, KOHIENIUI 1 KOHKPETHBIX METOA0B, U METOMK.

Jlo cux mop HeT eIUHOTO MOJX0/a M KJIACCH(PHUKAUN UMEIOIIUXCS METOJAUK CUCTEMHOTO
aHaJlM3a, OJHAKO CYIIECTBYET HECKOJIbKO HauOojiee H3BECTHBIX U MOMYJISPHBIX METOIUK,
UMEIOUIMX CBOM OCOOCHHOCTM KOJMYECTBA M COJEP)KAHMS DSTallOB CHUCTEMHOIO aHalIM3a.
PaccmoTpum ux Huxke. [3]

[To C. OnTHepy aHaIM3 CUCTEMBI IIPOBOAUTCS B CJICAYIOIIEH MTOCIIEI0BATEILHOCTH |
Wnentuduxaius CHMIITOMOB;
Onpenenenye akTyaJlbHOCTH NPOOJIEMBI;
Ornpenenenue uenu;
BckpbiTHE CTPYKTYpBI CUCTEMBI U €€ J€(PEKTHBIX AIEMEHTOB;
OrnpeneneHne CTpyKTypbl BO3MOXHOCTEH;
Haxoxnenue anprepHaTUB;
OueHKa allbTepHATUB;
Br160op anbTepHaTHBHI;
CocraBiieHue pelIeHHi;
0. [Tpu3HaHue pelieHrs KOIEKTUBOM UCTIOJTHUTENEH U PyKOBOICTBOM;
1. 3aryck nmpolecca pealu3aliy pelicHus;
VYnpasieHre IpoleccoM peaanu3alun peleHus;
Onenka nocneaCcTBUN peann3annu.

RBOoOo~N>O~WNE
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I[To C. SInry meroiuka IpoBeIeHHUs] CHCTEMHOTO aHAJIN3a CIeayouas:
Ornpezenenue nenei opraHu3aluy;
BrisiBenue npo6iieM opraHusaimy;
HccnenoBanue mpobieM 1 MOCTAaHOBKA JHArHO3a;
[Touck pemenus npoOIeMsl;
OreHka Bcex albTePHATUB M BEIOOP HAMITyYINCH;
CornacoBaHue pelIeHUi B OpraHu3aluu;
VYTBepxkIaeHUE peleHns;
[TonroroBka k BBOAY;
VYnpasieHne IpUMEHEHUEM PETLICHYS,
0. [TpoBepka 3(pHEKTUBHOCTH pEILICHHS.

ROo~NoGaMWNE

ITo FO.U. YepHsAKY [TPOBECTH CUCTEMHBIN aHAIM3 MOKHO CJIEIYIOLIMMH dTanamu [6]:
AHanu3 npobeMsl;
OrnpezeneHne CUCTEMBI;
AHaIU3 CTPYKTYPhl CUCTEMBI;
dopmupoBaHue 00IIeH 11eJIM 1 OCHOBHOTO KPUTEPHS;
JlexoMmo3u1us 11€H, BBISIBJICHHE TOTPEOHOCTH B pecypcax, Mpoleccax;
BerlsiBneHNE pecypcoB U MPOLECCOB, KOMIIO3ULIUS LENH;
[Tporuo3 u ananu3 OynymIMX yCIOBHIA;
OneHnka nenel u CpescTs;
Ot60p BapuaHTa;
0. JInarHo3 CyImecTBYIOLEH CUCTEMBI;

RBOo~NoaMwWNE



11. ITocTpoeHne KOMILUIEKCHOU ITPOrpaMMBbl Pa3BUTHS,
12. [IpoexTupoBaHue OpraHU3alUN ISl TOCTHIKEHUS TIEITH.

[To 3.A. KanuTOHOBY BBIACISIOT CIEAYIOIIME MOCIEAOBATEIbHBIE ATalbl CUCTEMHOIO
aHanu3a.
1. ITocTaHOBKA LI€JIe ¥ OCHOBHBIX 3a7a4 UCCIIEIOBAHUA;
2. OnpeneneHre TPaHUI] CHCTEMBI C IENIbI0 OTJCIICHUS 00BEKTa OT BHEUTHEH CPEJIbI,

pa3rpaHUYEeHUs €r0 BHYTPEHHHUX U BHEITHUX CBSI3EH;

3. BrpIgBIEHHE CYTH IIETOCTHOCTH.

PexoMenmyercs 11st OCTH)KEHUS HAWITYYIIETO pe3ysibTaTa IPUMEHITh HECKOJIBKO METOINK
JUIsl CACTEMHOT'O aHAJIM3a OJHOM U TOU K€ CUTYaLUH.

3aoanue

Bribepute HexkoTOpyro cuctemy u uccneayite e€. [Ipoananusupyiite cCUCTEMy COIJIacHO
JTaraM CUCTEMHOTO aHau3a, onpeaeneHHbIM B Metoaukax C. OnrtHepa, C.fnra, FO.U. Yepnsika
u D.A. KanuronoBa. Pe3ynbraThl mpencTaBbTe B BHIE CBOAHOW TaOJHWIIBI, CIPYNIIUPOBAB IO
CTPOKaM CXOHE JTaIbl.

Konumponwsusie éonpocwi

KaxoBa 061acTh HHTEpECOB KUOEPHETHKHU KaK HAYKU?

Kakoe ymnpaBieHue Ha3pIBaeTCsl KHOSPHETUICCKUM?

O 4éM roBOpPHUT 3aKOH HEOOXOIUMOTO0 pazHooOpasus, chopmynupoBaHHbiid Y.P. Dmou?

Yro Takoe METOAUKA CHCTEMHOTO aHaau3a?

Kaxkue cxosxue 3Tarbl B pa3IMYHbIX METOJUKAX aHAIN3a CHCTEM.

HazoBute HECKOIBKUX aBTOPOB METOAMK CUCTEMHOI'O aHAJU3a.

B dyem otiinune metoauk cuctemuoro ananuza C. Onraepa u C. Sura?

B uem cytp MeToauku cucremHoro ananusa FO.M. Yepnska?

[lepeuncnure sTansbl aHanu3a cucteMsl o J.A. KanutoHosy.

10. Uto sBisIETCS OCHOBaHHMEM JJisi OIEHKH (PPEKTUBHOCTH MPUHSATHIX 1O HUTOTaM
aHaJIM3a CUCTEMBI PEILICHUI?

CoNoOAWNE

JlabopaTopnasi paGora Ne 7
Omnpeaenenne HAWIY4lIero ¥ ONTHMAIbHOIO pemiennii. Ucnoan3oBanue npunnuna Iapero
AJISl AHAJIN3A CHCTEeMbI

Llenv pabomoi

O3HakoMumvbCs ¢ NOHAMUAMU HAULYHYULE20 U ONMUMATLHO2O PeUleHUs. UCCIe008amb
ePaHUYbl NPUMEHUMOCU 2PAdUYecKUX Memooo8 ONnpedeNeHus peuleHus 3a0ayu, U3y4umeo
OCHOB8bI ONMUMU3AYUU U 0DIACTb Peulaemblx 3a0ay.

Hudhopmavyus

B 1897 romy wuranbsHckuii skoHoMucT B. Ilapero, mccienoBaBmInii pacnpenesieHHue
MaTepuaibHBIX PECYpCOB CPEAM Pa3IMYHBIX CIOEB HacelleHWs AHIJIMU TOrO BPEMEHH, BBIBEIN
dopMyny, MOKa3bIBAIOIIYIO, YTO Ojara pacmpelessioTcss HEepaBHOMEpPHO. JTa Teopus Oblia
MPOWLTIOCTPUPOBaHa Tpaduueckn amepukanckum 3xkoHomucToM M. C. Jlopenmiom B 1907 rogy
nuarpammoii. O6a yueHBIX MOKa3aJid, 4TO B OOJBIIMHCTBE CIIyd4aeB HAUOOJbINAs A0S JOXOI0B
WM OJ1ar IpUHAIEKUT HEOOIbIIIOMY YHCTy Jrofei. Tak OpuT 3ammokeH 3akoH 80/20, KOTOPHIH, K
coxalneHuto, caMm IlapeTo He cMOr KOPpPEeKTHO OOBsACHHUTH. M3-3a 3TOro oH OBUT OcTaBieH 0e3
BHUMaHus ax g0 1949 roma, xorma mpodeccop wu3 TapBapmackoro VYHuBepcurera
Jxopmx K. 3und obpatnin BHUMaHKE Ha CIEYIOIIYIO 3aKOHOMEPHOCTh. OH MpHIen K TOMY, YTO
okosio 20-30% ycunuit mar0T pe3yabTaTuBHOCTH B 70-80% OT MakcuMyma, KOTOPBIH MOXKHO OT
HUX TONY4YuTh. Takum oOpa3oM, 3umd 3aHOBO OTKphUT mpuHIUI [lapeTo, moka3zaB OCHOBBI
caMOOpraHU3aIMK BCeX pecypcoB. [18]



Hokrop M. JlUKypan IHpUMEHHI  JIUarpammy
M.C. JlopeHiia, uccienysi CTaTUCTUKY paclpeaeeHust
Opaxa Ha POU3BOJICTBE, €Ile Pa3 MOATBEPANI PUHIIHII
80/20, u w31an KHUTY, B KOTOPOH CPOpMHUPOBAT 3aKOH
«HEMHOI'Oro, MMEIOLIEro pemaroluiee 3HadeHue». OH
yKazaj, 4yTo B OOJBIIMHCTBE CIy4aeB IOAABIISIONIEE
qucia0 Je(EeKTOB M CBA3aHHBIX C HHUMH [OTEPb
BO3HUKAIOT HU3-32 OTHOCHUTEIHHO HEOONBIIOTO 4YHCIa
npuuuH. [Ipyu 3TOM OH WILTIOCTPUPOBAI 3TO C TOMOIIBIO
JMarpaMMbl, KOTOpasi MOJy4Ynsia Ha3BaHUE JAHarpaMMbl
[Tapero. Y4eHslil B CBOEH PYKOIIMCH IIPU3BIBAT K MACCOBOMY BHEAPECHMIO JAHHOI'O IPUHIMIIA B
pasziuuHble chepbl MPOU3BOJICTBA, Ja0bl HCKOPEHUTh OpaK U MOBBICUTH KAYECTBO BBITYCKAEMBIX
TOBapOB.

CeronHs 3TOT 3aKOH MPHUMEHSIETCS MPAKTUYECKH B JIIOOBIX 00NacCTAX JAESITEIbHOCTH.
SnoHckMit cOr03 yueHbIX U uHkeHepoB B 1979 r. Bxmtounn auarpammy llapero B coctaB cemu
METO/I0B KOHTPOJISI KAYECTBa.

Utak, B obmem ciydae, «[Ipuanun 80/20» rimacur, 9TO HEOONBINAS JOJS TPHYHMH,
BKJIQJ[bIBAEMBIX CPEJCTB WU MPUIAraeMbIX YCHIIMMA, OTBEUaeT 3a OOJBIIYIO JOJI0 Pe3yIbTaToB,
[0JIy4aeMOM MPOYKIMHU UK 3apab0TaHHOIO BO3HATPAXKICHUS.

Hanpumep, na nonyuenue 80% pe3ynbratoB yxoaut 20% Bcero 3aTpau€HHOIO BPEMEHH.
BeixomuT, 4TO0 Ha mpakTUKe 4/5 TPHIOKECHHBIX YCHIUN NMPAKTUYSCKH HHUKAK HE BIIHMSICT Ha
pe3ynbTar.

Takum o6pasom, Ilpunnun 80 Ha 20 yTBep)KOAeT, 4YTO JIUCHPONOPLUS SBISETCS
HEOTHEMIIEMBIM CBOMCTBOM COOTHOILIEHUSI MEXAY IPUUMHAMU U PE3yJIbTaTaMU, BKJIaIbIBAEMbIMU
U TOJy4aeMbIMU CpPEICTBAMH, MPUIATa€MbIMU YCUJIUSMU U BO3HArpakJe€HUEM 3a HHX.
Boipaxxenue «80/20» xopolo omuchiBaeT JaHHYI Aucnpornopiuio: 20% BIOKEHHBIX CPEICTB
npuHocaT 3a 80% otmaun; 80% cneactBuit npoucrekarot u3 20% npuunn, 20% ycwinii 1ar0T
80% pe3yabratos. [18]

Tabmuua 3. — Ipumepsl npumenenust «lIpuanumna 80/20»

O61aCTE Yro onpenenser «lIpuHumn
80/20»
PUMEHEHUS 0% 80%
aCCOPTHMEH o0
T 00BeM Npoaax
busnec
MOKyTaTese MPOIICHT
)7 IpUOBLIH
[TpousBomc MCXOJ/IHBIX CTOUMOCTh
TBO IPOJYKTOB TOTOBOTO M3/1EHS
MIPECTYITHU MPECTYIUIEH
KOB 1505
BOJIUTEJICH JTII
OOmiecTBO Opayomuu pa3BoJIOB
XCsI
BO3MO>KHOC
nerTen Ten CHUCTEMBI
o0Opa3oBaHUs
ONCKIBl B BpeMsI
rapaepooe MCIIOJIb30BaHUS
JIOKHBIX
Jlom MIPUYINH cpabaThIBaHUM
CUTHAJIM3ALUU
o — HaKaIuluBae
MOTr'0 Mycopa




JlBuraTens BHYTPEHHETO CropaHMs HarisaHO crpaBeiuBocTh [Ipunmuma 80/20: 80%
SHEPIHH, BBIACIUBLICHCS IPU CTOPAHUM TOILIMBA, TEPSIETCS, a Kojecam nepenaerca aunb 20%
Beel aHeprun. Otu 20% Tomnua npousBogaT 100% Bcero aBUKEHMUS.

Huarpamma [lapeTo — MHCTpYMEHT, MO3BOJISIONIMN PacCIpeAeIUTh YCUIUS ISl pa3peuieHUst
BO3HHUKAIOIIMX MPOOJIEM M BBIABUTH OCHOBHBIE MPHYUHBI, C KOTOPBIX HYXHO HAaYMHATh
neiicrBoBath. PaznuuaroT nBa Buja nuarpamm Ilapero — no pesynbTatam v NpUUUHAM.

Juarpamma Ilapero no pesynbTaraMm IeATENIBHOCTH. JTa AMAarpaMmMa IMpeiHa3HaueHa AJs
BBISBJICHMSI TJIaBHOW MpoOJIeMbl M OTpakaeT CIEAYIOUIME HeXKelaTelbHble Ppe3yJbTaThl
JESTEIIbHOCTH
— KayecTBO: JE(EeKTbl, IOJIOMKH, OIIMOKH, OTKa3bl, pEKJIaMallid, PEMOHTHI, BO3BPAThI

IPOTYKIHH;

— ¢ce0ecToMMOCTh: 00bEM NOTEPS, 3aTPaThI;

— CpPOKH IOCTaBOK: HEXBATKa 3aI1acoOB, OIIMOKU B COCTABJICHUU CUETOB, CPBIB CPOKOB ITOCTABOK;

— 0e30I1acCHOCTh: HECYACTHBIE CIy4yaH, Tparuyeckue OmnOKH, aBapuu.

Juarpamma Ilapeto mo mnpuumHam. OTa JguarpaMma OTPaKaeT NPUYMHBI IPOOJIEM,
BO3HMKAIOIIMX B XOJI€ IPOM3BOJICTBA, U UCIIOJIb3YETCA JJIs BBIABICHUS INIABHOW U3 HUX:

— WUCHOJHUTENb pPabOThL: CMEHa, OpWrama, BO3pacT, ONBIT paboTHl, KBATU(HUKAIHS,
UH/IMBU/yaJIbHBIE XapaKTePUCTUKH;

— 000pyJOBaHME: CTAHKM, arperarbl, MHCTPYMEHTbI, OCHACTKA, OpraHU3alus MCIOJb30BaHUs,
MO/JIEIH, ITAMIIBI;

— CBIPbE: U3TOTOBHUTENb, BUJ CHIPHS, 3aBOA-TTOCTABIINK, TAPTHUS;

— MeToA  paboThl:  yCIOBHUA  IPOU3BOJACTBA,  3aKa3bl-HApsbl, IpHUeMbl  paloOThI,
II0CJIEI0BATEIbHOCTD OIEpalltii;

— HW3MEpPEeHUs: TOUHOCTh (yKa3aHMM, YT€HUs, NpUOOpPHasi), BEpHOCTh U MOBTOPSIEMOCTD (YMEHUE
JaThb OJMHAKOBOE YKa3aHHWE B IOCIEAYIOIIMX W3MEPEHUSX OJHOTO U TOrO K€ 3HAYEHUS),
CTaOMIIBHOCTD (IIOBTOPSEMOCTh B TEUEHHE JAJIUTEIBHOIO IEPHO/1a), COBMECTHAS TOYHOCTb, T. €.
BMECTE C MPUOOPHON TOYHOCTHIO M TAPUPOBAHUEM NPUOOpa, TUIl U3MEPUTENILHOTO Ipudopa
(anayoroBslii wiu mudpoBoii). [18]

IToctpoenune nuarpammsl [lapeTo cOCTOUT U3 CAEAYIONIMX NIArOB:

Hlar 1. IIpenmonaraercs, 4YTO Ha JaHHOM OJTale Mbl YK€ HMEEM pe3yJbTaTbl BCeX
IPEIbIIYIIMX [IaroB M0 peHIeHHI0 MpoliaeM: GopMyIMpoBKa U MMOCTAHOBKA MPOOJIEMbI, aHATIU3
ee, cOOp HEOOXOOMMBIX JAHHBIX M (UKCAlMs UX B KOHTPOJBHBIX JUCTKax. [ moctpoeHus
ImarpaMMLI Heo0XxoauMo pa3paboTarh O1aHK TaOIMIIbI, B KOTOPYIO 3aHOCST:

TUNBl (IPU3HAKK) CilydaeB, (AKTOB (JaHHBIE Jy4llle BCEro pacrojiaraTh B YOBIBAIOIIEM
NOpSAJKE - B Hauasie TaOJIMULIbI TUI COOBITUS, UMEIOINK HarnOoJIbllee KOJTMYECTBO TOBTOPEHUH,
B KOHIIC TaOJIUITbI - HAUMEHBIINH );

— KOJIMYECTBO MOSBIECHUH (TIOBTOPEHUI) Ka)KJOT0 TUIA;

— HaKOIUICHHAas CyMMa YHMCJIa KaKJ0ro TUNa (C HapacTaloUIMM MTOTOM: K YUCIY MPEeAbIAYIIEro
THUIIAa IPUOABIISETCS CIESAYIOIIEE);

— MPOLEHT YMCIIa IO KaXI0MYy NPU3HAKY B 00IIel cymMe;

— HaKOIUICHHBIN MPOIEHT (C HapacTAIOIIKUM UTOTOM).

B Tabnuue cnemyer mojcuuTaTh OOIIYI0 CyMMY KOJIMYECTBa CIy4aeB IO BCEM THUIIAM
(mpu3HaKam).

Hlar 2. Tanee He0OX0AUMO HAYEPTUTH OJJHY TOPU3OHTAIBHYIO U JIBE BEPTUKAIbHbIE OCH.

— BEpTHUKaJbHbIE OCU:

e JieBas OCh ¢ MHTepBasaMu OT 0 10 001Ieii CyMMBbI KOJMUYECTBA BBISIBICHHBIX CIY4aeB;
e 1paBas ock ¢ uHTepBasiamu ot 0 1o 100.

— TOpU3OHTaNbHas ock. VIHTepBasbl Ha HEW JOJKHBI OBITH OJMHAKOBBHIMH M COOTBETCTBOBATH
YHCIly TUIOB (MIPU3HAKOB), YKa3aHHBIX B TaOJIHIIE.

Iar 3. Ctpoutcs cTOJIOMKOBAs AMAarpaMma Mo 3HAYEHUSM TUIOB (MPU3HAKOB) CIy4yaeB U
KyMmyJsTuBHasi kKpuBas (kpuBas [lapero). Ha BepTHKamsx, COOTBETCTBYIONINX MPABBIM KOHIIAM
KaXJIOr0 WHTEepBala Ha TOPU3OHTAJIBHOM OCH, HAHOCATCA TOYKM HAKOIUIEHHBIX CYMM
(pe3yIbTaTOB WM MPOIEHTOB) M COSAUHSIOTCS MEXTy COO0M OTpe3KaMu MPSIMBIX.

[ar 4. Ha quarpaMMe pacrnojararoTcst Bce 0003HaYCHHS U HaITHCH:

— HaJINUCH, Kacaloolluecs AMarpaMMmbl (Ha3BaHHE, pa3MeTKa 4YMCJIOBBIX 3HAYEHMH Ha OCHX,
HaNMEHOBAHUE KOHTPOJIUPYEMOTO U3EHs (COOBITHS), UMSI COCTABUTEIS JUarpaMMbl);



— HAJIUCH, Kacaloulrecs JaHHbIX (Tepuo] coopa HHPOpMAIIUU, 0OBEKT UCCIEIOBAHUS U MECTO
€ro MPOBeJCHHUS, 00IIee YUCIIO 00BEKTOB KOHTPOJIs) (puc. 15).
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WMeenenyemure thakTope (HoMepa manennil): (1—5) — dakroph,
TIPEACTARTAIONIME HHTEPEC; 6 — MpouHe (hakTopH

Pucynok 15. [Ipumep nocrpoenust auarpammsl [lapeto

CogeTsl 110 mocTpoeHuto AuarpaMmsl [lapero:

1. Cnenyer ucnonab30BaTh pa3Hble KIACCU(UKALUU U COCTABUTh KaK MOXKHO OOJIbIlE IUarpaMm
[Tapero. Cyth npo0sieMbl MOXHO YJIOBHUTb, HaOJto/asi SIBJICHHE C Pa3HbIX TOYEK 3pPEHUS,
MO3TOMY Ba)KHO ONMPOOOBaTh pa3iMuHble MYTH KIACCHU(PUKALMU JAaHHBIX, TIOKA HE BBISBSITCS
HEMHOTOYHCIIEHHBIE BaKHBIE (DAKTOPBI, UTO U CITY>KUT Lebio aHanu3a [lapero.

2. HexxenaTenbHO, 4TOOBI Ipymnna «rmpouney» (HakTopbl (WIH OT «APYTHUe») COocTaBisia O0IbIION
nporneHnt. Ecim Takoe MpoucxoauT, 3HAYHUT, OOBEKTHI HAOIIONEHUS pacKiacCH(PpUIMPOBaHBI
HENPAaBWJILHO M CIHMIIKOM MHOTO OOBEKTOB IMOMNallo B OJHY rpymmy. B aTom cinyudae Hamo
MCITIOJIH30BATh JPYrOW MPUHIKIT KJIAaCCU(PUKALIUN.

3. Eciu nanHble MOXKHO MPEICTaBUTh B JEHE)KHOM BBIPRXKEHUH, JIYUIIE BCETO MOKa3aTh 3TO Ha
BEPTHUKAIBHBIX OCsIX AuarpaMmsbl [lapeTo. Eciu Henmb3st OLEHUTH CYIIECTBYIOUIYIO TPOOJIEMY B
JIEHE)KHOM BBIPXKEHUHU, CAMO UCCIIEIOBAaHHE MOXKET OKa3aThbCs HEed(P(EKTUBHBIM. 3aTpaThl —
BA)KHBIN KPUTEPUI U3MEHEHHUH B YIIPABJICHUH.

TepMUH «ONTHUMAIBHOCTH» 03HAYAECT XapaKTEPUCTUKY KAa4eCTBA MPUHUMAEMBIX PELICHUN
(omTUMaNbHOE ~ pelIeHUue 3aJ1avH, ONTUMAIBHBIA  TUIaH, ONTUMAJIBLHOE  YIPABIICHUE),
XapaKTePUCTUKY COCTOSHUS CHCTEMbl WM €€ TMOBeAeHUs (ONTHMalbHas TPAEKTOpUs,
ONTUMAJILHOE paclpeiesieHue pecypcoB, ONTUMAIbHOE (YHKIIMOHUPOBAHHUE CUCTEMBI) U Jip. Beé
9TO HE a0COIOTHBIEC MOHSATHUS: HENb3sl TOBOPUTH 00 ONTUMAIBHOCTU BOOOIIIE, BHE YCIOBUH U 0e3
TOYHO ONPEAEIICHHBIX KPUTEPUEB ONTUMAIBHOCTH. PellieHre, Hauiy4ilnee B OJJHUX YCIOBUAX U C
TOYKH 3PEHHS OJHOTO KPUTEPHS, MOKET OKA3aThCs JAJIEKO HE JIYYIIMM B IPYTUX YCIOBUSAX U IO
apyromy kputepuio. [[pUMEHHTENBHO K OOJNBIIMHCTBY CUCTEM, MPUXOJUTCS YIUTHIBATH TAK)KE
dakTop yCTOMUMBOCTH MpeajiaraeMoro perieHus. MoxeT oKa3aThCsl TaK, YTO ONTHUMAbHBII
pacyeTHBIM IUTaH HEYCTOWYMB: JIOObIE, Jake HE3HAUMTEIbHOE OTKJIOHEHHS OT HEro MOTyT
MPUBECTU CUCTEMY K HETAaTUBHBIM IIOCIEACTBHSAM M Jaxe K Kpusucy. 1 B 3TOM ciydae
1esecoodpa3Hee MPUHATH HE CaMbIii ONTUMAJIBLHBIN, HO 00Jiee YCTOWYUBBIN TUTaH, OTKJIOHCHUS OT
KOTOPOTO OKa)XXyTCsl HE CTOJIb OMacHBIMU. Kpome TOro, MOCKOJNBbKY MOJIeNh HUKOTAAa He ObIBAET
TOYHBIM ONMCAHHWEM CHCTEMBI, TO U IOJIYYEHHOE Ha €€ OCHOBE PEIICHHE TAKXKE HE SIBISAETCS
00s13aTeNbHO HAMTYYIIIUM pelIeHHEeM pealibHOM 3amaun. M Bce ke OHO Jydlie J000ro Jpyroro
pelIeHHts, TOJyYeHHOT0 HHBIMU METOIAMHU U C IpYTUMH Kputepusmi. [19, 20]

Uranbsiackuii skoHoMuct B. Ilapero maremarnyecku chopMynupoBai OJUH U3 CaMbIX
pacpOCTPaHEHHBIX KPUTEPUEB ONTUMAIBHOCTH, KOTOPBIA MOJYYUJI MPUMEHEHHE HE TOJHKO B
SKOHOMHKE, HO M B €CTECTBEHHBIX Haykax W TexHuke. Ilapero chopmymupoBan ero Tak:
«Crnenyer cuuTarh, 4TO Jt000€ U3MEHEHUE, KOTOPOE HUKOMY HE NMPUUMUHSET YOBITKOB U KOTOPOE
MPUHOCUT HEKOTOPBIM IIOJSIM TOJIb3Y (M0 MX COOCTBEHHOMW OIICHKE), SIBISIETCS YIyUYIICHUEM).
Kputepuit [Tapeto npumeHseTcss Npu pEHICHUSX TAKUX 3aJad, KOrja ONTUMH3ALMs O3HAYAET
yIydIIeHNue OJHUX TTOKa3aTeNiel PH YCIOBUH, YTOOBI IPYTHE HE YX Y IIIAUCH.

3aoanue



BriOpars cucremy wunm mporecc s aHanmuza. [loctpouts aumarpammsl [lapero mo
OpUYMHaM UM 1O pe3yiabTaTaM JesITEIbHOCTH CHUCTEMBI, HccieqoBaB 3(QekTuBHOCTH
cucremsl/miporecca, ucxoas u3 «lIpunmumna 80/20». OueHuTh KOPPEKTHOCTH METO/IA.

Konmponsnwvie éonpocwi:
1.Kem u xorga Obu1 chOpMyIMPOBaH 3aKOH «HEMHOT'OT'0, HIMEIOIIETO pelliarolee 3HaUeHue»?
2.Yro o6wsruno mutroctpupyet Kpusast [Tapeto?
3.Yto BbIsBiIsieT quarpamma [lapeTo mo pesynbratam AesaTeabHOCTH?
4.Yto nokaspiBaeT quarpamma [lapero mo npuaunam?
5. B uém 3akirouaeTcs 3a1a4a ONTUMAIBHOIO yIIpaBJIeHUs?
6.Yto o3nauvaroT obnactu A, B, C na quarpamme [Tapeto?
7.Yto obmiero u B 4éM paznuuus Mexay auarpamMmmoit [lapero u nuarpammoii Mcukasa?
8. KaxoB anroputm nocrpoenus auarpammsl [lapero?
9.1lpuBenute cOOCTBEHHBIE MPUMEPHI paboThI puHITUIIA «80/20.
10. Kak MoHO ucronb3oBath npuammi [lapero B yuéoe?



JlabopaTtopHas pa6ota Ne 8
Metoanl ucciaenoBanusa cucreM. MeTo CHHEKTHKH

Lenv pabomut
Hayuumuvca naxooums ananocuu u memagopul 01 npoyeccos u A6ieHull, NPOUCXo0aUUx 6
MEeXHU4eCcKUx U 8 NPUPOOHLIX CUCEMAX.

Hudpopmayusn

TepMUH «CUHEKTHKa» 3aWMCTBOBAaH M3 Tpedeckoro s3bika. OH O3HA4YaeT COSAMHCHHE
BMECTE Pa3IMYHbIX U HE UMEIOIIHUX BUAUMBIX CBSI3€H 2JIEMEHTOB.

B 1980 rogy aBoe yuénpix u3 Muuuranckoro yHusepcurera (CILIA) Mspu I'uk u Kut
Xonuoak. 3afanuck B cBO&éM HccienaoBanuu (puc 16) Bompocom: «OTKyna BO3HUKAIOT HOBBIC
uaen?»

COGNITIVE PSYCHOLOGY 12, 306355 (1980)

Analogical Problem Solving

Mary L. Gick axp KeiTH J. HoLYoAK
University of Michigan

The use of an analogy from a semantically distant domain to guide the problem-
solving process was investigated. The representation of analogy in memory and
processes involved in the use of analogies were discussed theoretically and
explored in five experiments. In Experiment | oral protocols were used to exam-
ine the processes involved in solving a problem by analogy. In all experiments
subjects who first read a story about a military problem and its solution tended to
generate analogous solutions to a medical problem (Duncker's *‘radiation prob-
lem"’), provided they were given a hint to use the story to help solve the problem.

Pucynox 16. @parmMeHT cTaThH, HOCBALICHHOW UCCIIECAOBAHMSM PEICHHUS TPOOIEM METOIOM
AHAJIOTU I

B cBoéM 50-cTpaHUYHOM MCCIICIOBAHUH OHHU JIOKA3aJH, YTO OOJIBIIMHCTBO OOIINX BHIBOJIOB
CleNaHO HpU OOHapyXkeHHH Moaodus (aHamoruit um Metadop) Mexay AByMs WM Oosee
cutyauusMu. llpueMbl HCIONb30BaHMSI AaHAJIOTHM OTHOCATCA K METOJIaM IICHMXOJIOIMYECKOMN
AKTHBU3ALIMHM TBOPYECKOTO MBIIUIEHHUS. [21]

HaunbGonee nHTEpECHBIM METOIOM, MCHOJIB3YIOIIMM aHAIOTHH, sBiseTcs «CHHEKTHKa» —
METOJ1 pelIeHns 1300peTaTeIbCKUX 3a1a4 1 MOMCKa HOBBIX OM3HEC UJIeH IpyIIoi CelnanucToB,
HIMPOKO HCIOJIB3YIOUIUX PA3JINYHbIE TUIIBI AHAJIOTUI. DTOT MeTO ObLI IpeioxkeH Y. ['opaoHoM
(CIIA) B 1952 rogy. OH OCHOBaH Ha CBOWMCTBE YEIOBEYECKOTO MO3Ta yCTaHABIUBAThH CBS3H
MEXJly CJIOBaMH, MOHSTHSIMH, YyBCTBAMH, MBICISIMHU, BII€YATIEHUSIMHU, T. €. yCTaHABJIMBATb
aCCOIMATUBHBIE CBSA3U. DTO MPUBOAUT K TOMY, YTO OTAEIBHOE CJIOBO, HAOIIOIEHHE U T. Il. MOTYT
BbI3BaTh B CO3HAHUU BOCIPOM3BEICHIE PAaHHEE MEPEKUTHIX MBICIIEH, BOCIPUATUH, U "BKIIOYUTD"
6oraryo MH(QOPMALMIO MPOLUIOrO OMbITA JJIs PElIeHHUs] MOCTaBIEHHOM 3ajaud. DTOT METO[
OTHOCHUTCSI K DBPUCTUYECKHM METO/IaM.

[Togo6GHO mojcKa3Ke, aHAJIOTUs JOJKHA BOCIIPUHUMATBCS KaK COCTaBHAasi 4acTh PeIIaeMoi
3a7a4u. BBIIENSIOT 4eThIpe OCHOBHBIX THITA AHAJIOTHA:

JInunas anasorusi. Ecim Bbl XOTUTE pa300paThCsl B CII0XKHOM SIBJICHUHU, MPEICTaBbTE ceOs
COCTaBHOM 4acThIO ATOrO siBJIeHUs. Harpumep, eciii Bbl XOTUTE IOHATH MOJIEKYJIIPHOE CTPOEHUE
cMmecH, TpencTaBbTe ceOsi Mosekynoil. Kak Ob1 Bbl moBenu ce6s? Kak moctynunm Obl apyrue
MOJIEKYJIbI, K KOTOPBIM Bbl HAMEPEHBI MPULIETUTHCS? MOKET, BBl YBUAUTE C 3TON TOUKH 3pEHUS T
HEYJIOBUMBIE CBSI3U, KOTOPBIE OBLIN paHee BaM HEJJOCTYITHBI.

IIpsamas ananaorus. ConocraBbTe 3a/1a4y, HaJl KOTOpPOH Bbl paboTaeTe, ¢ pAAOM 3a7ad U3
COBCeM Jpyrux obmnacreil. IToT MeTo ObLT UCTIONb30BaH AnekcanapoM I'pamom bemtom: «Mens
OCEHMUJIO: BEJIb Ha CAMOM JIeJIe XPALIN YeIOBEYECKUX YIlIeH CIIMIIKOM MAaCCHUBHBI 110 CPAaBHEHUIO C
TOHKOH MeMOpaHOi, KOTOpasi yrpaBJisieT UMH, U €CIIM Takas TOHKas MeMOpaHa MOXET 3aCTaBUTh
JIBUTATHCS OTHOCUTEIPHO TPOMO3JIKHE XPAIIH, TO MoYeMy Obl MO€il Oojiee TOJICTON M TJIOTHOM
MeMOpaHe He 3aCTaBUTh JBUTAThCS CTAIBHYIO IUTACTUHKY». Tak OblT mpuayMaH TesnedoH.

CuMmBo/IMuyeckasi aHaJIOrUsl. OTa CTpaTerus peuleHus 3ajad TpeOyeT 3pUTEIbHOIrOo
BooOpakeHusi. Ee 1enp — oTopBaTbcs OT OrpaHUWYEHUH, HAKJIAIbIBAEMBIX CIIOBAMU WU



cuMBoJiaMu. Eciu BBI BITaeTeCh CO3/1aTh YETKUN 3PUTENBHBIN 00pa3 3a/1a4u, TO MOKETE YBUICTh
U pelIeHue, MPoCBeYNBaloliee CKBO3b 3TOT 00pas.

danTacTuyeckass aHajgorusi. Kakoe pelieHre NpuUXOAUT BaM Ha yM B BallUX CaMbIX
danTacTuueckux meurax? Hampumep, Bbl MOXkeTe BOOOpPa3UTh JIBYX MaJIEHBKMX HACEKOMBIX,
KOTOpBIC OYAYT aBTOMAaTUYECKH 3aCTETUBATH BaIly KYPTKY, WIH I'yCEHUITY-IIEIKONPsIa, KOTOpas
HA4YHET OBICTPO MPSCTH IIETK, YTOOBI BBl HE 3aMEP3JIU MIPHU PE3KOM MOXOJIOJaHUU. DTO IPUMEPHI
danTacTuueckux aHanmoruii. Kak u B ciydae MO3rOBOro mrypMma, (GaHTACTHUECKHUE aHAIOTHH
MOTYT BbIpa)aTbCsi B 0€3yMHBIX, JAJIEKUX OT PEAJbHOCTH HJEsX, KOTOpbIE, BECbMa BEPOSITHO,
3areM OyayT MpeoOpa3OBaHbI B MPAKTHUUYECKUE U BBHIITOJIHUMEBIC perieHus. [22]

MeToa CUHEKTUKH PUMEHSIETCS KaK B UHIAMBUIYAJIBHOM, TaK U B KOJJIEKTUBHOM MOPSIKE.
B KOIIEKTUBHOM MPOPECCHOHATBPHOM MPHUMEHEHWM Ha HAYajdbHOM JTale CHHEKTHYECKOTO
0oOCYXXJIeHUSI aHAJIOTUM HCHOJB3YIOTCS il Haumbojee 4YETKOTrO BBIABICHUS W YCBOCHUS
YYaCTHUKAMU CYTH perraeMoi nmpooiemsl. [IponcxoanT oTka3 OT OYEBHIHBIX PEIICHUH. 3aTeM B
Ipolecce CHEMUAIbHO OPraHU30BAaHHOTO OOCYXKIIEHUS OIPENENSIOTCS TJIaBHbIE TPYIHOCTH U
MPOTUBOPEUHS, TPEMATCTBYIOIINE PENICHUIO. BpIpabaThIBalOTCS HOBBIE (OPMYITUPOBKHU
npoOsieMbl, ONpeAensoTcs Uenu. B nanpHeilleM mOpu MOMOIIM CHENUAIBHBIX BOIPOCOB,
BBI3BIBAIOIIMX AHAJOTHH, OCYILIECTBISETCA NOUCK uAed u peuieHui. [lonydeHHble pemeHus
MOJIBEPraloTCs OlleHKe U TpoBepke. [Ipu He0OX0AMMOCTH TPOUCXOIUT BO3BPAT K MpoOiIeMe s
MOBTOPHOTO €€ 00CYXJACHUS U Pa3BUTHSA MMOTYUECHHBIX paHee uaei. [22]

[Ipy WHAMBUIYaTbHOM HCHOJIB30BAHUU CTPOrOro ajropuTMa HET, pa3JIMYHbIE BHUbI
AQHAJIOTU U TPUMEHSFOTCSI COBMECTHO JIJII CHHEKTUYECKOIO aHAJIN3A.

B mporpaMMupoBaHuM Ha BCEX €ro 3Tamax MPUCYTCTBYET MOMCK aHAIOTUHA U metadop.
Jaxe Takoii npuBBIYHBIN «Pabo4mii cTOM» SBIsSETCS MeTadOPOil, KaK U TAIKH, KaTaJIOTH, METOIbI
YIOPSAI0YMBAHUS MTPOLIECCOB B CUCTEME, XPAHUIIMUILA JAHHBIX U T.1.

3aoanue

HccnenoBaTh MpOrpaMMHBINA/aNNapaTHO-TIPOTPAMMHBIA  KOMIUIEKC C TOYKH 3pEHHS
UCIIOJIb30BAaHUS Pa3IMYHBIX BUJOB aHAJOrHi B e€ pa3paboTke u pyHKIMOHMpoBaHUU. CHavana
JaTh KPAaTKOE ONKCAaHUE CUCTEMBl. Pe3ynbTaT MOKHO NMpEeACTaBUTh B BUJE TAaOJIULBI (KYypCHBOM
JIaH IPUMeEp 3aM0JIHEHMS):

On Css3 Bu ananoruu
€MEHT b MEXITY J] [psim CumBon danTacTHyecKas
CHUCTEMBI | DJIEMEHTAM | W4YHAas ast nyeckas
u
On X npu co30anuu
emenml allemenma ovlna
UCNONIL306AHA  AHANIO2US
us

HAYYHO-(aHMACMUYEcKo2
o pomana I Yanuca ....

In X npu
emenm2 CcO30aHUU
oslemenma
ovlna
UCNONIb306AH

a ananocus ¢

Cess3 ol
b MedHcoy Cc8s3U  MedHcoy
nemMenmam aemMenmamu
ulu? ovina
UCNONb308AHA
aumanozus c...

Konmponvuwvie éonpocwi:
1. Yto o3HaAYaeT TEPMHUH «CHHEKTHUKA»?




UTO J1€XHUT B OCHOBE METO/1a CHHEKTUKH?

UYro npeacTaBisieT co00¥ TMYHast aHaJIOTHs?

Uto mpeacTaBisieT co00i CHMBOJIMUECKash aHAIOTUs?

Yro mpencrasiusieT co0oii mpsiMasi aHaJIOTHsI?

Yro npeacTaBisieT co00i paHTaCTHUESCKAsT aHATIOTHSI?

KakoBbI rpaHuIlbl IPUMEHEHHSI METO/1a CHHEKTUKU?

Kak nmpumeHsTs MeTO/ Mpu IPpyHIIOBOM HCCIIEIOBAHUU CUCTEM?

Kak npumeHsTh MeTO NpY MHAMBUIYAIbHOM UCCIIEJOBAaHUU CUCTEM?
10 Kax mpuHIun ananoruii UCIoJib3yeTcs B IEPCOHATBHBIX KOMITbIOTEpax?

CoNARrWN



IIpunioxenne 2

OueHo4HBbIE CpeICTBA 15 NPOBeIeHNUs MPOMEKYTOUHOI aTTecTaluu

a) Ilnanupyemsblie pe3yJbTaTbl 00y4eHHsS] H OLCHOYHBbIE CpeACTBa JJIs NPOBeEICHUs
MPOMEKYTOYHOM aTTeCTANMH:

Kon
HWHJIUKaTOpa

Nuaukatop 10CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCcTBA

[TK-1: Crioco6HOCTh aHAIM3UPOBATh TPEOOBAHUS K TPOrPaMMHOMY 00€CIIeYeHHIO 1 0a3aM JaHHbIX,
pa3paboTKu TEXHUYECKUX crienuuKaluii Ha MPOrpaMMHbIE KOMIIOHEHTHI U UX B3aUMO/ICHCTBHE,
MIPOEKTUPOBATH MIPOTrPAMMHOE OOecrieueHre U 0a3bl TaHHBIX

IK-1.1

AHanu3upyeT TpeboBaHUs K
pa3paboTKe IPOrpaMMHOIO
obecrnieueHus U 0a3zaM JTaHHBIX

Cucrema MOHUMAETCS KK ...

1) BoTIIOIIEHHE CUCTEMBI;

2) MHOWBUYaTbHBIN, YHUKAITBHBIN (QU3NIECKUNA 00BEKT,
CYIIECTBYIOLIUH B (DU3HMUECKOM MHUPE;

3) n300pakeHHe CUCTEMBI,

4) abcTpakmys, orpaHUYCHHAs BHEIITHEH cpeIoi

Onucanne CUCTEMEI - 3TO ...

1) nadopmanus onpeneneHus, 3anMcaHHas Ha KAKOM-TO
HOCHUTENEe HH(POPMAIUH;

2) BOIUIOIIEHUE CHCTEMBI;

3) dbopmanm3arus COOBITHMA, 0 U MOCIIe KOTOPHIX
COCTOSIHUE CUCTEMBI U3MEHSIETCSI

DKCTEHTOM Ha3bIBACTCH ...

1) MecTo MHAMBHUIA B HEKOTOPOM IIPOTSHKEHHOM
MIPOCTPAHCTBE-BPEMEHHU;

2) MECTO HAXOXACHUS MHAUBHUIA B KOHKPETHBI MOMECHT
BpEMEHU;

3) muckpeTHas 00JacTh HOCUTEIS HHPOPMAIIHH

[1K-1.2

OreHuBaeT KauecTBO
pa3paboTKH TEXHUYECKUX
cnenuduKanuii Ha
MPOrpaMMHBIE KOMITOHEHTHI U
UX B3aUMOJICHCTBUE

COBOKYITHOCTE BCEX 00BEKTOB, N3BMEHEHUE CBONCTB
KOTOPBIX BIIMSAET HA CUCTEMBI, & TAKXKE TyX 00BEKTOB,
YbU CBOMCTBA MEHSIOTCS B PE3YJIbTAaTe MOBEICHUS
CHCTEMBI, 3TO:

1) cpena;

2) moacucTeMa;

3) KOMITOHEHTHI

OObeMHeHNE HEKOTOPBIX MapaMeTPOB CUCTEMBI B
napamerpe 0ojiee BBICOKOTO YPOBHS — 3TO. ..

1) cuneprus;

2) arperupoBaHue;

3) uepapxusi.

[IpuHIMI MHTErpanyy HalPaBJICH:

1) Ha U3y4YeHHE WHTETPATUBHBIX CBOWCTB U
3aKOHOMEPHOCTEN;

2) paHmXUPOBaHHE AJIEMEHTOB CHCTEMBI 110 3HAYMMOCTH;

3) Ha MOJIyYCHHE KOJTUICCTBEHHBIX M KOMIUICKCHBIX
XapaKTEPUCTHUK.

I1K-1.3

OreHUBaeT Ka4eCTBO MPOCKTA
Ha pa3paboTKy MPOrpaMMHOTO
oOecrieueHns 1 0a3 JaHHBIX

Kakasi 3akOHOMEPHOCTD MTPOSBIISICTCS B CHCTEME B
MTOSIBJICHUH Y HE€ HOBBIX CBOWCTB, OTCYTCTBYIOIIUX Y
3JIEMEHTOR?

1) amAuTHBHOCTS;

2) UEIOCTHOCTH;

3) 000CO0ICHHOCTR;

4) NHTETPATUBHOCTH

4D-0oHTONOTHS - 3TO ...

1) cymiecTBOBaHUE MHpPa B YETHIPEXMEPHOM
MIPOCTPAHCTBE-BPEMEHH 110 DHHIITEHHY;

2) OHTOJIOTHSI, BKJITFOYAOIIAst 4 COCTABJISIFOIIIX BHEIITHEH




Cpezpl - 3eMJTI0, BOAY, BO3AYX, OTOHb;

3) BenmnumHa, SIBILIIOIIASCS SAMHON MEPOH Pa3TUIHBIX
(hopM JBMKEHUS M B3aUMOICHCTBUS MaTepUH, MEPOI
repexo/ia ABYKEHUS MaTePHH U3 OTHUX (popm B
Ipyrue

KoMMyHHKaTUBHOCTh OTHOCUTCSI K TPYIITIC
3aKOHOMEpHOCTEN

1) OCyIIeCTBUMOCTU CUCTEM

2) B3aMMOJICHCTBUS YaCTH H 1[EJIOTO

3) pa3BUTHS CHCTEM

4) nepapXuyeCcKou yrmopsIOYeHHOCTH CUCTEM

[TK-2: CrtocoOHOCTH K aHAIHM3Y IPOOJIEMHOM CHTYyaIuu, pa3paboTke TpeOOBaHUI K CUCTEME,
MOCTAHOBKE IIEJICH CO3/IaHMsI CUCTEMbI, pa3pabOTKe KOHIICIIIMKA CUCTEMbI M TEXHUUECKOTO 3aaHUs
Ha CO3JIaHHE CUCTEMbI, MPEICTABICHUS KOHIICTIIIMH, TEXHUYECKOTO 3a/IaHKs Ha CUCTEMY H
W3MCHEHUI B HUX 3aWHTEPECOBAHHBIM JIHIIAM

[1K-2.1

OneHuBaeT BIOOP CPEACTB U
METOJIOB JIJIsl TPOBEICHHS
CHUCTEMHOTO aHaJIu3a MPHU
MIPOCKTUPOBAHUH
MIPOrpaMMHOTO 00ecIIeueHUs
JUTSL aBTOMAaTH3UPOBAHHBIX
CHCTEM

Kaxkas 13 0coOCHHOCTEH HE SBISICTCS XapaKTEPUCTHKOM
Pa3BUBAIOILUXCS CUCTEM

1) ogHOHAIIPaBICHHOCTS;

2) HeCTallMOHAPHOCTh OTJENIbHBIX apaMeTPOB;

3) menenojaraHue;

4) yHMKaJIbHOCTh NOBEJIEHUS] CUCTEMBI.

ITpunnu ............... 3akytoyaeTcs B Tom, 4to AVC
CO3JIAeTCsI C YUETOM BO3MOYKHOCTH MOCTOSTHHOTO
TIOTIOTHEHUS. M OOHOBJICHHS (DYHKITUI CHCTEMBI U
BUJOB e¢ o0ecreyeHus

1) pa3BuTHs;

2) cTaHIapTU3AlMU U YHH(DUKALINY,

3) COBMECTUMOCTH

IIpunnur ........... MO3BOJISIET NOJOUTH K UCCIIEAYEMOMY
00BEKTY KaK €IMHOMY 1IEJIOMY; BBISIBUTH Ha ATOH
OCHOBE MHOTOOOpa3HBIE THIIBI CBSI3EH MEXKIY
CTPYKTYpPHBIMH 3JIEMEHTaMH, 00€CTIeYMBAIOLIIMHU
LEJIOCTHOCTh CUCTEMBI; YCTAHOBUTDH HAIPaBIICHUS
MIPOU3BOICTBEHHO-

XO3AHCTBEHHON AEATENIEHOCTH CHCTEMBI M Pealn3yeMble
€10 KOHKPETHBIE (DYHKIIHH.

1) cranmapTu3anuy;

2) CHCTEeMHOCTH;

3) COBMECTUMOCTH




0) Ilopsinoxk mnpoBedeHHUs] NPOMEKYTOYHON AaTTeCTAIlMH, IMOKA3aTeJIM M KPUTEPUH
OLlCHUBAHMWSL:

[TpomexyTouHasi aTTecTanys Mo AucUUIUIMHE «CUCTEMHBIN aHAJIN3» BKIIOYAET TEOPETUUECKUE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 0OYUYAIOIIMMUCS 3HAHUHN, U TPAKTHYECKUE
3aJJaHusl, BBISIBIISIONINE CTEIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, TPOBOIUTCS B hopme
3a4era.

3a4yer Mo AMCUUIUIMHE MPOBOJUTCS MO PE3yabTaTaM OTYETHOCTH Ha JIAOOPATOPHBIX 3aHATHUSX C
ONPOCOM B YCTHOH (¢opMe IO JTalaM BBINOJHEHWS M AaKTUBHOTO BBICTYIUICHUS B
Oeceie-00CYKIEHNU Ha JEKIUOHHBIX 3aHATHSX.

IHoka3zaTesu U KpUTEpUM oueHUBaHKUs TP PepeHUPOBAHHOIO 3aUeTa:

OCHOBHOIi 3a/1a4eli MOATOTOBKH CTYACHTA K AupdepeHInpoBaHHOMY 3auéTy CIeayeT CUMTATh
CHCTEMaTH3allMIO 3HaHUI yueOHOTO MaTepuaa, ero TBOPUECKOe OCMBICTHBAHUE.

Kpumepuu oyenxu (6 coomeemcmeuu ¢ Gopmupyemvimu KOMREMEHYUAMU U NIAHUPYEMbIMU
pe3yrbmamamu 00yyeHus1):

— HA OYEHKY «OMJIUYHO» — 00YUarowWulicsi NOKA3bléaem 8blCOKUL YPOBeHb CHOPMUPOBAHHOCTU
KomMnemenyuu, m.e. TOJIHO PACKPBITO COJEp)KaHWE MaTepuaia; Y€TKO M NPaBUIbHO JaHbl
OTpENIETICHUsI U PACKPBITO COJIEP)KAaHUE MaTepuana; OTBET CaMOCTOSITEIbHBIM, MPU OTBETE
MCIIOJIb30BaHbI 3HAHUSI, TPUOOPETEHHBIC PaHEE;

— HA OYEHKY «XOpouio» — 00y4arouwulics nokasvleéaem cpeoHull YyposeHb CHopMUpo8anHocmu
KoMnemenyutl, m.e. PAacCKpbITO OCHOBHOE COJIEpXKaHHE Marepuaia B 00bEME; B OCHOBHOM
[IPABWIBHO J1aHbl ONPEACIICHUS, IIOHATHSI; MaTeprall U3JI0KEH HEIIOJIHO, IIPU OTBETE JIOIYIIEHbI
HETOYHOCTH, HapYyIICHA MOCIEN0BATENbHOCTh H3I0KEHHS; JOMYIEHbl HEOOIbITHE HETOYHOCTH
MIPY BBIBOJIAX W UCMOJIb30BAHUHM TEPMUHOB; MPAKTUYECKNE HABBIKA HETBEPBIC;

— Ha OYeHKY «y00671emeopuUmenbHo» — o00y4aowWulicsi NOKA3bleaem MNopo2o6blil YPOBEHb
cpopmuposannocmu KomMnemenyuil, m.e. YCBOEHO OCHOBHOE COJEpXaHUE Marepuaia, HO
U3JI0’KEHO (hparMEeHTapHO, HE BCET/a MOCIEA0BATEIbHO; ONPEACICHUS U TIOHATHUS 1aHbl HE YETKO;
MPAKTUYECKHE HABBIKU ClIa0bIe;

— HA OYEHKY «HEYO0B8IemaEoOPUMENbHO» — Pe3yIbmam 00yuenus He 00CMUSHym, 00yYaouuiics e
ModHcem noKasamo 3HAHUA HA YPOBHE 80CNPOU3BEOEHUs U 0OBACHEHUS UHPOpMAYUU, He MOdCcem
NOKA3amb UHMENNEeKMYalbHble HABbIKU PEUeHUs NPOCMbIX 3a0ay.



