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PaGouas mporpamma cocrasnena Ha ocaose ®I'OC BO - Gakanaspuar 1o
Hanpasienuto noaroropku 09.03.01 MudopmaTnka U BEIYHCIATEIHAS TEXHAKA (TIPHKA3
Muno6puayxu Poccuu ot 19.09.2017 r. Ne 929)

PaGouast nmporpamma paccmoTpena 1 0100peHa Ha 3ace/laHAu Kaheaph!
BoraucnurensHol TEXHHKU U IPOTpaMMHUPOBAHHUS >
29.01.2026, mporokon Ne 7 %Z‘
3aB. xadenpoit - O.C. JlorynoBa
Pabouas nporpamma ogo6pena Metoquueckoii komuccueit MIuAC

03.02.2026 r. npoTtoxon Ne 5 / 4
IIpencenarens Wéfﬂ/f?/%ﬁx B.P. Xpamumn

PaGouas nporpamMma cocrasiena: ;
e
nouent kapenpel kadenpst BTull, kann. Texu. Hayk

10.B. Kouepxumckast

75

Penensent: // A
Hupexrop HUU ITpomGe30macHOCTS , KKl TEXH. HAyK ‘i1 M.IO. HapkeBny




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopeHa s peanm3aiuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu KaQeapsl BBIYHCIUTENBHON TEXHUKH U IPOTPAMMHUPOBAHUS

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

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2028 - 2029
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

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

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogqoopena s peanusanuu B 2029 - 2030
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOCHUSI TUCHUIUIUHBI (MOayIst) «CUCTEMHBIN aHaU3)» COCTOUT B TOM,
9YTOOBI AaTh OyaylIEMY CIIEHHUAIUCTY YMEHUS U MPAKTUYECKUE HABBIKH JIJIsl HCCIIEI0BAHUS
00BEKTOB U MPOLIECCOB C UCIIOJIB30BAHUEM MTPUHIIMIIOB JUATEKTUKH, 0O0CHOBAHHOTO
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 33]1a4.

Jlis ocTrKEHMs OCTaBICHHOM 1IeTTU B Kypce pelIaroTes 3aauu:

- 3HaTh OCHOBBI ¥ IPUHIIUIIBI CUCTEMHOI'O aHAJN3a;

- YMETb aHAJIU3UPOBATH CUCTEMBI C PA3JIMYHBIX TOUEK 3PEHUS;

- BJIaJICTh OCHOBAMHU HAYYHOTO MCCIIEA0BAaHUS U MHOTOKPUTEPHAILHON ONTUMHU3ALINN
CHCTEM.

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

Juctumuimaa CUCTEMHBINA aHAJIA3 BXOJUT B 9acTh yU4eOHOTO IIaHa (GopMHupyeMyro
YYaCTHUKAaMH 00pa30BaTEIbHBIX OTHOIIEHUH 00pa30BaTeIbHON TPOTrPaAMMBI.

JIist u3ydeHusl TUCIUTUIMHBI HEOOXOTUMBI 3HAHUS (YMECHHUS, BIAJCHHMS),
c(hOpMUPOBAHHBIE B pE3yJIbTaTE U3YUEHUS AUCIUILTHH/ MPAKTUK:

BBenenue B cnenuaibHOCTD

HNudpopmaruka

3uanus (yMEHUs, BJIa/ICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOMN IUCIUTUINHBI
OyayT HEOOXOAMMBI AJIs U3YUYCHUS JUCIUILTAH/TIPAKTHK:

[loaroroBka K ciaue u caada rocyJapCcTBEHHOTO IK3aMeHa

YupasieHue ci10KHbIMUA CUCTEMAMHU

[IpoexkTupoBaHue MPOrpaMMHBIX CPEACTB

Mertoabl ynpaBlieHHs 3HAHUSMHU

[IpoekTHast neATeIbHOCTD

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOYJIS) M INIAHMPYeMbIe pe3yJbTaTbl 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 IPOTPaMMHOMY OOecIieueHuIo U 0azam
JAHHBIX, pa3pabOTKNU TEXHUYECKUX crelr(UKannii Ha IporpaMMHbIE KOMIIOHEHTBI U UX
B3aMMOJICHCTBHE, MPOEKTHPOBAThH MPOrpaMMHOE oOecriedeHne 1 6a3bl JAHHBIX

IK-1.1 AHanmu3upyeT TpeOoBaHUS K pa3paboTKe MPOTPaMMHOTO 00ECTICUCHUSI 1
0a3aM JaHHBIX

I1K-1.2 OneHuBaeT KauecTBO pa3pabOTKU TEXHUUECKUX crienn(ukanmii Ha
MIPOrpaMMHBIE KOMITOHEHTHI U UX B3aMMOJICHCTBHE

IK-1.3 OrnleHMBaET Ka4eCTBO MPOEKTA Ha Pa3padO0TKy MPOTPaMMHOTO
obecrnieyeHust U 6a3 JaHHbBIX

I1K-2 CriocoOHOCTh K aHAU3Y MPOOJIEMHOM CUTYyallnu, pa3paboTke TpeOOBaHUH K CUCTEME,
MOCTAHOBKE LIeJIel CO3JaHHsI CUCTEMBI, pa3paboTKe KOHIEMIIUU CUCTEMBbl M TEXHUYECKOTO
3aJlaHUs Ha CO3JIJaHUE CUCTEMBI, ITPEICTaBICHHS KOHLIETIIIMU, TEXHUYECKOT 0 3aJaHus Ha
CUCTEMY M M3MEHEHUI B HUX 3aMHTEPECOBAHHBIM JIMLIAM

[1K-2.1 OrneHuBaeT BHIOOP CPEACTB U METOAOB JJISl IPOBEACHHSI CUCTEMHOTO
aHaJM3a NPy MPOESKTUPOBAHUH ITPOrPAMMHOTO 00eCTICUeHUS JUIs
ABTOMATHU3UPOBAHHBIX CHCTEM




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)
OO6mas TpyA0€MKOCTh JUCILUIUIMHBI COCTABIISIET 2 3a4ETHBIX €AMHUI] 72 aKaJl. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabota — 55 akaj. 4acosB:

— ayauTopHas — 54 akaj. 4acos;

— BHeayAuTopHas — 1  akaj. 4yacos;

— caMocTosITelbHas pabota — 17 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®opma aTTeCTalMu - 3a4€T ¢ OUEHKON

AynuropHas % o
KOHTaKTHas paboTa E z ®dopma Tekyero
& =
5 B aKaJ. yacax 3 Bun KOHTPOJIS
Paszen/ Tema 3 (B axan ) £EB y P Kox
g 3 © | caMOCTOSITENIFHOM | yCIeBaeMOCTH U
JUCLUATUINHBI 3 [~ . | xommerenyu
3 O & padoThI TIPOMEKYTOYHOMH
n1ab. OpakT. % 8 aTTecTaluu
Jlek. o S
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
2 6 2 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
aHajau3a, CUHTE3a U 4 6 2 JIATEpaTyphl. 2. YcTHbIl omnpoc. 11 HK’ 12
TIPaKTUKU IPOEKTUPOBAHUS 2. Pabora c 3. Ilposepka ) ﬁK 1 3' '
CJIOYKHBIX CUCTEM. ANIEKTPOHHBIM JTa00paTOPHBIX '
CucTeMHBIN TOAX0T K 5 Y4eOHUKOM, pabot
HCCIIEIOBAaHUIO 00BEKTA. BBITIOJTHEHUE
[TpuHLIHUIIBI CHCTEMHOTO 71a00paTOPHBIX
MoJxo/1a pabor
1.
CamocrosTenpHOE
U3y4yeHHe
1.3 TlonsiTue 3neMeHTa yien
yaeOHOU 1 1. becena -
cucreMsl. [lenocTHOCTE U HaVUHOI oBCyRIeHHE
nenumoctb. CTpyKTypa Y YA IK-2.1, TIK-
JIUTEPATYPBI. 2. YcTHBIi ompoc.
cucremsl. CTpyKTypHU3anus 4 6 2 1.1, TIK-1.2,
2. Pabora ¢ 3. IIpoBepka
¥ OYepTaHUE TPAHHUII TIK-1.3
. AJIEKTPOHHBIM nabopaTopHBIX
H3y4aeMOil CUCTEMBI.
. yueOHUKOM, pabor
CucTeMHBII XOJIOH.
BBINOJIHEHHE
1ab0paTOPHBIX
pabor
1.4 ITousTHE CIOXHOM 2 6 2 1. 1. Becena - TIK-2.1, ITK-




CaMoCTOATEILHOS

cucTeMbl. TUIIOBBIE MOJEIIU A
aHaJM3a M CHHTE3a CII0KHBIX yqe6H01/1V1/1
HAYYHOM o0cyXieHHuE 1.1, TIK-1.2,
cucreM. Cucrema B N
OTICPAITEOHHOM OKDYICHHH, JIUTEPATYPBHI. 2. YcTHBli onpoc. IK-1.3
2. Pabora ¢

CucreMHasi HEDKEHEPHS.

AJIEKTPOHHBIM

y4eOHUKOM
HWroro no pazaeny 12 24 8
2. MeTo/1pl CHCTEMHOTO aHallu3a
1.
CaMocTosTenbHOE

2.1 Merop aHanm3a HU3y4YECHHE
uepapxuit (MAUN) u meto yueOHO# 1 1. becena -
anamm3a cereit (MAC). HayJHOU o0CyXIeHHE
CymHOCTH, CBSI3H, BUIBI 4 6 4 JUTEPaTyPBHI. 2. YcTHBIH ompoc. K-2.1
0OpaTHBIX CBs3EH. 2. Pabora ¢ 3. ITpoBepka '
ITpumenenue MAU u MAC 3IEKTPOHHBIM 1a00paTOPHBIX
JULS aHAJIM3a CIIOXKHBIX y4eOHUKOM, pabot
CHCTEM. BBIIIOJIHEHUE

11ab0paTOPHBIX

pabor
1.
CamocToATenbHOE
2.2 IIpunsarue U3y4YECHUE
KOJJIETHAJIbHBIX U yueOHOI 1. becena -
MHIUBHIYAIBHBIX PEIICHHN Hay4HOM o0CcyKaeHHne
Ha OCHOBE METOJIOB JATEPaTypPHL. 2. YcTHBII onpoc.
2 6 5 IK-2.1

CHCTEMHOTO aHaJn3a. 2. Pabora c 3. [IpoBepka
CuCTeMHBIH aHaIH3 KakK JIIEKTPOHHBIM Ta00paTOPHBIX
UHCTpyMEHTapHi y4eOHUKOM, pabot
CUCTEMHOM HWHXXCHEPHUH. BBIIIOJIHCHHUEC

71a00PaTOPHBIX

pabor

Hroro no paszneny 6 12 9
HWroro 3a cemectp 18 36 17 320
Hroro no aucuuruinae 18 36 17 3a4eT ¢ OLEHKOMI




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguumonHsie 00pa3oBaTeIbHBIC TEXHOIOTUH, OPUEHTUPOBAHHBIE HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUHU OT MpenoJaBaTelis K CTYICHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

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

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMU MOJEIISIMU PEATIbHBIX O0OBEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa30BaTEIBHOTO MpoIecca,
KOTOpas MpearnoaraeT NoCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYAIUi JJIsl CTUMYJIHPOBAHUS aKTUBHOM TTO3HABATEILHON JIEATEIIEHOCTH
CTYJIEHTOB.

3. aTepakTUBHBIEC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNbLHOrO MpoIiecca,
KOTOpasi IperonaraeT akTHBHOE U HEJIMHEWHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /71l HUX 00pa30oBaTeIbHOTO pe3yibTara.

@DopMbl yUeOHBIX 3aHATHI C UCMOJIB30BaHUEM CIEIUATN3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlekuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALIMS (M3I0KEHIE MaTepHala ¢ 3apaHee
3arIaHUPOBAHHBIMU OIIMOKaMU), TEKIUsA-0ecena, TeKIUI-TUCKYCCUs, JIeKIUsI-Tipecc-
KOH(EpeHIIHS.

4. UndopmanimoHHO-KOMMYHHKAIITMOHHBIE 00pa30BaTeIbHbIe TEXHOJIOTHH —
opranmzaius 00pa3oBaTeIbHOr0 MPOoIecca, OCHOBAHHAS HA IPUMEHEHUU MPOTPAMMHBIX CPEJl
U TEXHUUYECKUX CPEACTB PaOOTHI C 3HAHUSMHU B PA3IMUHBIX TPEIMETHBIX 00JIACTSIX.

6 YueOHO-MeTOAUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

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

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. 3arpanoBckasi, A. B. Cucremuslif ananus : yaeOHUK 1 By30B / A. B.
3arpanosckas, FO. H. Diiccaep. — Mocksa : U3narensctBo FOpaiit, 2026. — 412 ¢. —
(Beicmiee oopazoBanne). — ISBN 978-5-534-19867-6. — Tekcr : 35eKTPOHHBIH //
OopasoBarenbHas iathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/588479 (nata
obpamenust: 11.03.2026).

2. AnexceeBa, M. b. Teopus cucteM u CUCTEMHBIH aHaIU3 : y4eOHUK U
npakTUKyMm Juist By3oB / M. b. Anekceesa, 1. I1. Berpenko. — Mocksa : U3naTenbcTBo
IOpaiit, 2026. — 293 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-9916-6804-0. —
Tekcr : anextponnsii // O6pa3oBarenbHas miaatdopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/583497 (mara obpamenus: 11.03.2026).

0) JonosHuTeabHas JUTEpaTypa:

1. I'paenkas, O. B. MHdopmanimoHHbIe TEXHOIOTHH MOAECPKKH TPUHSATHS
pewenwii : yaeOHoe mocodue / O. B. I'paerkas, 10. C. Uycosa ; FOxHbI# (penepanbHbIii
yHUBepcuTeT. - PoctoB-Ha-Jlony ; Taranpor : M3natensctBo FOXxHOTO denepaabHOro
yauBepcureta, 2019. - 130 c. - ISBN 978-5-9275-3123-3. - TekcT : anekrpoHHbId. - URL:



https://znanium.com/catalog/product/1088115 (mata oopamenus: 22.04.2024). — Pexxum

AOCTYIIA: MO IMOATINCKE.

2. JloBuos, JI. A. CucteMHbIi aHalIU3: TeOpeTUYecKre OCHOBBI. HacTp 1 :
yuebnoe mocodue / J[. A. JloBros. - Mocksa : PI'VII, 2018. - 224 c. - ISBN 978-5-93916-
701-7. - Tekcr : anextponHbIid. - URL: https://znanium.com/catalog/product/1195527 (nara

obpamienust: 22.04.2024). — Pexwum qocTyna: 1mo moAmnucke.

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

r) [Iporpammuoe odecneuenne u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Edition

HaunmenoBanue o
10 Ne noroBopa CpoKk JeiicTBuUS JIMIICH3UH

MS Off_lce 2007 Ne 135 o1 17.09.2007 6eccpodHo
Professional
Anaconda Python |cBo6oaHO pacnipoctpansemoe [10 6eccpouHO
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition
MS Visual Studio
2017 Community [cBo6oaHO pactpoctpansemoe [10 0eccpouHo

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI

HazBaHue Kypca

CchUika

®denepanbHOE roCcy1apCTBEHHOE OI0KETHOE
yupexaenue «denepanbHblii HHCTUTYT
IPOMBIIIJIEHHONH COOCTBEHHOCTH»

URL: http://www1.fips.ru/

HanmonaneHas nuHpOpMamoHHO-aHATUTHYECKAST
cucreMa — Poccuiicknii MHIEKC HAyYHOTO [IUTUPOBAHUS
(PUHLI)

URL.:
https://elibrary.ru/project_risc.
asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJILHO'TeXHI/IquKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!




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

2. Kommetorepusie kiaccol LlenTpa nadopmarmonnsix rexnonoruiit ®I'6OY BO
«MI'TY». IlepcoHasibHbIe KOMITBIOTEPHI, 00bEAMHEHHBIE B JIOKAJIBHBIE CETH C BBIXOJIOM B
Internet, ocHalieHHbIE COBPEMEHHBIMH IIPOTPAMMHO-METOINYECKUMH KOMILJIEKCAMU 151
peleHus 3a1a4 B 001acTH UH()OPMATHKH U BEIYUCIUTEILHON TEXHHUKH.

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

4. Aynutopuil 17 TpyNIIOBBIX U MHAWBUIYAIBHBIX KOHCYJIbTALlUN, TEKYILETO
KOHTPOJIA U MPOMEKYTOUHOM aTtTrectanuu. Aya. 282 u kinaccel YUT u ACY.

5. IlomemeHust uis CaMOCTOATENIbHOM paboThl 00y4YaroIINUXCsl, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO IOAKIIOYEHHU K ceTh «VHTepHEeT» U HAIM4neM
JOCTyIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay opranuzanuu. Kinaccel
YUT u ACY.

6. Ilomerenus 1uis XxpaHeHUs U IPOYUIAKTUYECKOTO 00CITyKUBAHHSI yueOHOTro
obopynoBanus. LleHTp MHPOPMALMOHHBIX TEXHOJIOTUH — ayn. 372



IIpunosxenne 1
Y4yeOHO-MeTOMMYECKOE O0ecTIeyeHre TUCHMILTHHBI(MOTYJISA)

JladopaTopHasi paGora Ne 1
Omnpenesienue cucrembl 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 ONpPEAeICHHOM LIEH.

Buemnemy Habmogarento cucteMa 00bIYHO PECTABISACTCS B BUIE HEKOTOPOTO «UEPHOTO
ALIUKaY, OJYYaIOIIEero HEKOTOPhIE CUTHAJIBI U3 BHEIIHEH CPe/bl U TPAHCIUPYIOIIEe 3aTeM B Heé
OTIpPEICIEHHYIO JIOJII0 PE3YJIbTaTOB CBOEH JEATENbHOCTH. I'paduueck 3T0 MOKHO MPEJCTaBUTh
cnenyromumM obpasom (puc. 1).

Bbixon
CiarTonna /

Bxoa

Pucynok 1. [IpencraBiieHue CUCTEMBI KaK «4€PHOTO SIIUKA»

Kaxxmast cucrema Mo/mKHA UMETh OINPEACTICHHBIC TPAHUIBI. DTO MPEANOIOKCHHE CO3/IaeT
BO3MOXXHOCTh B paMKax HEepapXHu CUCTEM PACCMATPHBATh KaKyIO-JINOO KOHKPETHYIO CHCTEMY.

['panuIel ccTeMbl HEOOXOIUMBI M JUISI TOTO, YTOOBI OMPEICIIUTh, KaKue KOMITOHEHTHI
MOKHO CYHUTAaTh HaXOJSAIIMMHCS TMOJA KOHTPOJIEM JIMIIA, TMPUHUMAIOIIETO pEIIeHHEe, a. KaKue
OCTalOTCS BHE €ro BHUMaHUS. ECIi COCTaBUTH MepeueHb BCEX KOMITOHEHTOB, 3 KOTOPBIX JIOJDKHA
COCTOSITh CHUCTEMa, W YCTAaHOBUTH MJIi HUX OTPaHUYEHHUs, TO BCE, YTO HAXOIUTCS BHYTpPHU
OTPAHWYEHHOTO TMPOCTPAHCTBA, OyJET OTHOCHUTHCS K CHUCTEME, a BCE, UYTO HAXOIHUTCS 3a €ro
npenenaMu, — K okpykatoieit cpene. [ToToku, uayiine ot OKpysKarolieil cpeibl BHyTpb CUCTEMBI,
SIBIISTFOTCST BXOJIHBIMH ITOTOKAMH, a TIOTOKH, BBIXOSIIAE U3 OTPAHHYECHHOTO MPOCTPAHCTBA BO
BHEIITHIOIO CPEJy, — BBIXOJHBIMH JAHHBIMUA CUCTEMBI.

CucreMa Ha3bIBACTCS 3aMKHYTOM, €CITH AJIEMEHTHI JAHHOW CUCTEMBI HE CBSI3aHBI C KAKHMH
Obl, TO HU OBLIO BHEIIHUMU TI0 OTHOIICHUIO K Heil 00bekTaMu (puc. 2, a).

CucremMa Ha3bIBacTCI OTKPBITOM, eciaW dYepe3 €€ TPaHUIbl MOXET IPOWCXOJUTH
OecrpensTCTBEHHBI OOMEH BEIIeCTBOM, HH(OpMalnel 1/iiu SHEprueil ¢ BHeIIHel cpenoil (puc.
2,0).

Cucrema Ha3bIBaeTCd YaCTHYHO OTKPBITOM WM YAaCTUYHO 3aKpBITOM, ecrnu uepe3 eé
TPaHUIIBI TPOXOJIAT TOJIBKO OMPEICIIEHHBIC BU/IBI BENIECTBA, WHGOPMAITUU H/WITH SHePTHH (puc.2,

B).
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Pucynok 2. 3akpbiTast, OTKPBITasi H YaCTUYHO OTKPHITAsI/3aKPHITAast CHCTEMBI

[ToHsATHO, YTO a0COIOTHO OTKPBITHIX M 3aKPHITHIX CHCTEM B JKU3HH HE CyIIecTByeT. Beerna
MPUCYTCTBYET HEKOTOPBI OOMEH CHCTEMBI CO CPEIOi, Jaske eCIIi CUCTeMa SIBJISIETCS 3aKPBITOM U
JakKe a0COJIOTHO OTKPBITAs CHUCTEMa 10 PAa3IMYHBIM MPUYMHAM OKAa3bIBACTCS OTPAaHUYCHA OT
KaKUX-TO BUJOB 0OMeHa. [I03TOMY OTKPBITOCTh U 3aKPBITOCTh CUCTEMBI MPUHATO OMPEIENATh C
y4€TOM TOYKH 3pEHHUs uccienoBaTesss cucteMbl. OOBIYHO, TO, HACKOJIBKO CHCTEMa CUMUTACTCA
OTKPBITOM WJIM 3aKPBITOW, OTOBAPUBAETCS HA CAMbIX IEPBBIX dTanax €€ u3y4eHusl.

CTpyKTypoll cHCTEMBbl Ha3bIBacTCs €€ pa3/ieJIeHWe Ha OTACJIbHBIC YacTH, Ha3bIBaCMbIC
JJIEeMEHTaMH, C YKa3aHHeM CBs3ei Mexay HUMHU. OO0s3aTeNbHBIM YCIOBHEM Ha BCE BpeMs
U3Y4YEHUSI CHCTEMBI SBISIETCSA CTAaTHYHOCTh M HEU3MEHHOCTh DJIEMEHTHOTO COCTaBa
paccMaTpuBaeMoii cuctemsl. Pa3ienenue, B 3aBUCUMOCTH OT BHIOPAHHOM TOYKU 3PEHHS, MOKET
MMETh BEIIECTBEHHYIO, (YHKIIMOHAIBHYIO, AITOPUTMUYECKYIO WU JIO0YIO JPYTYIHO OCHOBY.
COBOKYIMHOCTh BCEX CBSA3EH 2JIEMEHTOB CUCTEMBI U 00pa3yeT ee CTPYKTypy. [1]

I'pynma s1meMeHTOB B CTPYKType, OOBEeIWHEHHAs IO HEKOTOPOMY OOIIEeMYy MPHU3HAKY,
Ha3bIBaeTCs moacucTeMoil. OOBIYHO CBSI3b MEXKY DJIEMEHTAaMU MOACUCTEMBI OoJiee CUIbHA, YEM C
JIPYTUMU SJIEMEHTaMU TOM YK€ CUCTEMBI.

[Ton QpyHKIMOHUPOBAHUEM CUCTEMBI MOAPA3YMEBAIOT MPOIIECCHI, KOTOPHIE MPOUCXOIIT B
CUCTEMeE, 3aTParuBarolie HEMOCPEACTBEHHO CaMy CUCTeMY (OJUH UM HECKOJIBKO JJIEMEHTOB B
Ka)KIbIi MOMEHT BPEMEHH ), a TAK)KE OKPYKAIOIIYIO e€ cpery.

DJeMEeHT — MUHUMAaJbHas, HE TOJJA0MIAACS JaTbHEHIIEMy NEJEHUI0 C JTAHHOW TOYKH
3peHUsl, 4aCTh CUCTEMBI, 00JIaaroIIasi ONpeIeIeHHON IIEIOCTHOCTRIO U CAMOCTOSITENIbHOCTBIO TI0
OTHOIIICHUIO K JTAHHOW CHUCTEME, COCTOSTHHME U (PYHKIIMOHAIBHBIE OCOOCHHOCTH KOTOPOW MOTYT
OBITH U3MEPEHBI WM OMKMCAHBI B TEPMUHAX W3BECTHOTO SI3bIKA. DJIEMEHT OOBIYHO 0003HAaYaeTCs
HEKOTOPHIM 3HAKOM, Ha3bIBAEMBIM MEepEeMEHHOU. [Ipu M3ydeHUU CUCTEMBI COCTOSHUE dJIEMEHTA
MO>KET U3MEHATHCS B 3aBUCUMOCTH OT Pa3NIMYHBIX (DaKTOPOB, TO €CTh MEpEMEHHBIC MPUHUMAIOT
HEKOTOPBIC 3HAUYCHUSI U3 ONPEEICHHOTO JIJIi HUX MHOYKECTBA JOMYCTUMBIX 3HAYEHUH.

[Tapamerp — omepaTMBHO BBIPAKEHHBIA 3JIEMEHT HUCCIEIOBAHMS CHUCTEMBI, CIY)KalllUi
dbopmoii nokanmmu3anuyu UHGOPMAITMU O CBOMCTBAX W MPHU3HAKAX ATOM cucTeMbl. [lapameTrpammu
CHUCTEMbl Ha3bIBAIOT T€ MEPEMEHHbIC, 3HAUEHUS KOTOPBIX MPUHUMAIOTCS HEU3MEHHBIMU IpPHU
pELICEHNH JaHHOM 3a/1auu.

N3yunTh cucteMy — 3HAYUT ONPEJEIUTh 3JIEMEHTBl CUCTEMBI, BHIPA3UTh UX MEPEMEHHBIE,
HaWTW 3HAYEHUs TMEePEMEHHBIX, BBIICIUTH MapameTpbl. JIrobas cucrema u3ydaercs ¢ KaKou-TO
OIPENEIEHHON TOUKH 3PECHHUS.

Touka 3peHUs — KU3HEHHAs TMO3UIUS, C KOTOPOH CYOBEKT (MCCIeAoBaTENbh) OLICHUBACT
MPOUCXOSAIINE BOKPYT HEro COOBITHS, HA OCHOBAaHWHM KOTOPOH OH CTPOUT CBOM MHEHWUS,
BBICKA3bIBAET CYKICHUS.


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 3JIEMEHTA OT CBOMCTB JPYIMX 3JEMEHTOB,
Ha3bIBaeTCs CBA3bIO. [1,2]

VYCTaHOBUTH CBSI3b MEXKAY 3JE€MEHTAMHM — 3HAYUT BBIABUTh HAJIMYUE 3aBUCHUMOCTEH HX
CBOWCTB. /IBYCTOPOHHSI 3aBUCUMOCTb CBOMCTB OJIHOT'O AJIEMEHTA OT CBOMCTB JPYTHX 3JIEMEHTOB
Ha3bIBAETCS B3aMOCBSI3bIO.

B3aumoneiictBue — 3TO COBOKYIHOCTb B3aWMOCBSI3€M M B3aMMOOTHOILEHUH MEXIy
CBOICTBaMHM 3JIEMEHTOB, KOTJIa OHU IPUOOPETAIOT XapaKTep B3aUMOCOACUCTBUS JIPYT JIPYTY.

OO01ecucTeMHbIE 3aKOHOMEPHOCTH

3aKOHOMEPHOCTBIO HAa3bIBAIOT YACTO HaOJIOaeMoe, THUIMYHOE CBOMCTBO (CBA3b WIIH
3aBUCUMOCTB), IIPUCYIIIEE 0OBEKTAM U IIPOLIECCaM, KOTOPOE YCTaHABINBAETCS OINBITOM. [3]

OOmecucTeMHble  3aKOHOMEPHOCTH — O3TO  3aKOHOMEPHOCTH,  XapaKTepU3YIOLINE
NPUHIUIHAIbHBIE 0COOEHHOCTH MOCTPOCHHS, PYHKIIMOHUPOBAHUS U PA3BUTHS CIIOKHBIX CUCTEM.
OTH 3aKOHOMEPHOCTU MPUCYIIU JIOOBIM CHUCTeMaM, OyAb TO PKOHOMUYECKas, OMOJIOTUYECKas,
o0LIECTBEHHAsI, TEXHUUYECKAsl WM Jpyrasi CUCTEMA.

[lenocTHOCT, — KOMIUIEKC OOBEKTOB MPEICTaBIsieT COO0M HEKOTOpOe EIAMHCTBO,
oOnanaroliee o01MMHU CBOMCTBAMHU U [TOBEIEHUEM, OTHOCUTEIBHON HE3aBUCUMOCTBIO OT CPEJIbI U
Ipyrux cucrteM. M3meHeHHe Tr000ro KOMIIOHEHTAa CHCTEMBbl OKAa3bIBAaeT BO3JICHCTBHE Ha BCE
Ipyrue €€ KOMIIOHEHTbl M IPUBOJUT K M3MEHEHHUIO CHCTEMBl B LIEJIOM; a JII000€ M3MEHEHHE
CUCTEMBI OT3bIBaeTCS Ha BceX €€ KOMIIOHEHTAX; TO €CTh 03HaYaeT npeoOpa3zoBaHNe KOMIIOHEHTOB,
BXOJILIIUX B CUCTEMY.

JenuMocTh — 00BEKT paccCMaTPUBAETCS B KAUECTBE COCTOSIIIIETO U3 AJIEMEHTOB.

QOYHKIIMOHATBHOCTD — CO3[JaHHE CUCTEMBI 00YCIIOBIEHO OOBEKTUBHON HEOOXOIUMOCTHIO,
OHA CYIIECTBYET JUIs BBITIOJIHEHUS ONpeAeIeHHON (DYHKIIUU B Cpe/ie.

N3011poBaHHOCTh — KOMILJIEKC OOBEKTOB, 00Pa3yIOLIUX CUCTEMY, U CBSI3U MEXIY HUMH
MOXXHO OTTPaHUYUTh OT HX OKPYKEHHS M paccMaTpuBaTh OTAEIbHO. OTHOCHTEIBHOCTH
M30JIMPOBAHHOCTH — YYUTBHIBACTCS BO3ICHCTBIE HAOIIONATENS U Cpelibl Ha OOBEKT M €r0 00paTHOe
BO3/ICIICTBUE UEPE3 DJIEMEHTBHI, SIBIISIIOIIMECS BXOIaMU U BBIXOJIaMHU.

Habmonaemocts — Bce 06€3 UCKIIIOUEHHUS BXOJIbI U BBIXObI CUCTEMBI JINOO KOHTPOIUPYEMbI
uccienoBarenaeM-HabIoaaTeneM, 1u6o, o KpaitHe Mepe, HaOII01aeMBbl.

HeonpeneneHHocth — HEBO3MOXXKHOCTh OJIHOBPEMEHHO (UKCHPOBATH BCE CBOMCTBA M
OTHOLIECHHUS SJIEMEHTOB CUCTEMBI.

NnentudunmpyemMocTh — Kakaas COCTaBHAs YacTh CUCTEMBI (DJIEMEHT) MOXKET OBITh
OTJIEJIEHA OT JIPYI'MX COCTABIAIOLINX U OTOXKIECTBJICHA, OTIO3HAHA.

JIMCKpeTHOCTh (aBTOHOMHSI 3JIEMEHTOB) — KaXIbIH OJEMEHT CHCTeMbl 00Jaaaer
COOCTBEHHBIM TIOBEIEHUEM M COCTOSHHUEM, OTJIMYHBIM OT HOBEJCHHUS M COCTOSHHS JAPYIHX
3JIEMEHTOB M CUCTEMBI B 1IeJIOM. [1]

Hanuuue cBsizeli — KOMIIOHEHTBI CUCTEMBI CYIIECTBYIOT HE HE3aBUCHMO, a UMEIOT JIPYT C
JPYTOM OIpe/ieJIEHHBIE CBA3H.

OpraHu30BaHHOCTh — AJIEMEHTHI (4aCTH) CHUCTEMBI B3aMMOCBSI3aHbl M B3aHMMOJCHCTBYIOT
orpezieieHHBIM 00pa30M, OpraHU30BaHbl B IPOCTPAHCTBE U BPEMEHH.

CTpyKTYpHOCTH — OTHOCHUTENBHO YCTOWYUBBIN, N3MEHSIOLUICS B IPOCTPAHCTBE U BPEMEHU
Croco0 BHYTPEHHUX CBS3€W U OTHOUIEHUH CUCTEMBI, KOTOPBIN omnpesenser ee G yHKIIMOHAIbHYIO
JESATEIBHOCTD.

Yops10ueHHOCTh — HaJM4Khe HEKOTOPhIX KPUTEPHUEB, HAa OCHOBAaHUHM KOTOPBIX YacTH
CUCTEMBI COOTHOCATCS APYT C IPYrOM JUIsl UX B3aUMOPACIIOJIOKEHHUS B CTPYKTYPE.

OToOpakaeMOCTh — SsI3BIK HAOMIOAATENII HMMEET JOCTaTOYHO OOIMX SJEMEHTOB C
€CTECTBEHHBIM SI3IKOM HCCIETyeMOro 0OBbEeKTa, YTOObI HAUTH COOTBETCTBHE M OTOOPA3HUTh BCE
CBOICTBa U OTHOIIEHMSI, KOTOPBIE HYKHBI JIJIS1 pELICHUS 3a/1a4H.

MHOXECTBEHHOCTh, CIOKHOCTh CHCTEMBI — BO3MOXKHOCTb U CIIO0KHOCTb H300pa’keHUs
HCCIIeTyeMOI CUCTEMBI B BUJIE BEpOATTbHON, MAaTEMATHYECKON MITH HHOU MOJICITH.

HetoxnecTBeHHOCTh OTOOpakeHUSI — 3HAKOBas cHCTeMa HaOmoaTenss OTIMYHA OT
3HAKOBOW CHCTEMBI MPOSIBICHUSI CBOMCTB O0BEKTAa W MX OTHOUICHMI, CIEI0BaTENbHO, CUCTEMA
oroOpakaeTcs C TOMOIIbIO TEPEKOJMPOBAHMS B HOBYIO 3HAaKOByl0 cuctemy. I[lpu sToMm
Hen30exHa MmoTepsi HHGOPMAIIHH.



HepapXxuuHOCTh — CHUCTEMa pacCMaTpPUBAETCS KaK JJIEMEHT CHCTEMBI 00Jee BBICOKOTO
MopsiiKa, a KaXxIblil e€e 3JIEMEHT — Kak cucrema. Hamuuume B cucTeMe HECKOJIbKUX YPOBHEM,
IIOAYMHCHHBIX I10 HI/ICXO,Z[HH_IGI\/II, CO CBOMMH 30HaAMHM OTBCTCTBCHHOCTH, pecypcaMH, JIOKAJIBHBIMH
HEeIIMU. DTO YIOPSA0YEHHOCTH TI0 CTETICHH MTOAYMHEHHOCTH.

3Mep[[)KeHTHOCTb, I/IHTeraTI/IBHOCTB — HpI/IHL[I/IHI/IaJIBHaH HECBOOAUMOCTH CBOI>’ICTB CUCTEMBI
K CyMME CBOWMCTB COCTaBIIIOIIMX €€ »dJeMeHToB. Cucrema o00JiagaeT CBOHCTBAMH,
OTCYTCTBYIOILIUMHU Y €€ 3JIEMEHTOB. [1]

KadecTBeHHBIC K€ M KOJTUYECTBEHHBIE OMMCAHUS OCOOCHHOCTEH, MPUCYIINX TEM HJIH WHBIM
TUIIaM CHUCTEM, cnez[yeT OTHECTU B OTI[GHBHyIO I‘pyHHy M Ha3BaTb XapaKTepI/ICTI/IKaMI/I CUCTEM.
XapaKTepUCTUKU OTIEIBHBIX BHJIOB CHCTEM SIBIIIOTCS IPOJODKCHHEM, pa3BUTHEM HUX
00IIIECHCTEMHBIX CBOMCTB.

3aoanue

BeiGepute cucremy. Omnummure, ¢ Kakoi HMMEHHO TOYKM 3peHUs Bbl Oynere eé
aHanmu3upoBaTh. Omnpenenurech, KakKMMHU CBOMCTBaMHU 00janaeT Bama cucTtemMa. AKKypaTHO
BBINOJIHUTE ONUCAHMs I'PAHUI] CUCTEMBI, OKpYXAloIleHd CHUCTEMY Cpelbl U KOHKpPETH3UpYyHTe
oOuiecucreMHble cBoicTBa. CxeMaTH4eCKH M300pa3uTe KaKUMHM 3HAYUMBIMU C TOYKU 3pEHUS
UCCIIeIOBaTEeNsl CUCTEMbl BUJJaMH BEIIECTBA, SHEPTUU U UHPOPMALIUU CUCTEMa OOMEHHUBAETCS €
OKpYKaIoIEH Cpeiou.

PesynbTar npeacraBpTe B BUJIE OTYETA.

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?

Kakum 06pa3oM mpou3BOIUTCS OMPEIETICHUE HIEMEHTHOTO COCTaBa CUCTEMBbI?

UTto Takoe CBS3b MEXKY PJICMEHTAMU CUCTEMBI?

0. UYto omnpenemnseT HaTU4KUe CBSA3H MEXKAY JIEMEHTAMHU CHCTEMBbI?
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DJIeMeHTBI CHCTeMBI U CBsI3b Me:k1y HUMU. Kiiaccuukanus 3j1eMeHTOB M BU3yaau3anusi

CTPYKTYPBI CHCTEMBI

BNk~ wNE

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

Hughopmavyus

Jlrobas cucrema mogmaércs omucanuio. CyIIecTBYeT TpU OCHOBHBIX BHJA OMUCAHUS
cucTeMbl: Mopdosiornueckoe, pyHKIHOHAIbHOE, THPOPMAIIIOHHOE.

HNudopmaninoHHoe omucaHue AaeT MpelacTaBieHne 00 oOMeHe uHpopMaluendn MexIy
YaCTSIMU CHCTEMBI, CHUCTEMOW U BHemHeH cpenod. OmnucaHue TMO3BOJIAET CYAUTH 00
UH(GOPMAIIMOHHON  YMOPSATOUYEHHOCTH CHUCTeMBbl. [Ipu 3TOM OOBIYHO OMPEAENsIOT MeEpy
XAOTHYHOCTH WJIM YIOPSIOYCHHOCTH CHUCTEMBI W €€ MH(POPMalUOHHBIN MeTadoim3M (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 mupokoM cwmbicie (QYHKIHOHAIBHOE OIMCAHUE [O3BOJSET OLEHUTh
3HAYUMOCTh CHUCTEMBI B €€ KOHKPETHOW (DYHKIIUU M BO3JICHCTBUE HA BHEIIHIOI Cpely (CBSI3U C
Ipyrumu cucreMamu). [Ipu 3ToM QyHKIMS CHCTEMBI BBIIOIHSETCS, €CIIH MapaMeTPhl CUCTEMBI U
MPOIIECChl OTPAHUYCHBI TMpeesiaMi, BHE KOTOPBIX CHUCTEMa pa3pylaeTcs JIMOO pagrKaIbHO
MEHSET CBOU CBOKCTBA.

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 CHUCTEMY) U
3¢ (HeKTUBHOCTD BBIMOIHEHUS QYHKIINH, HA KOTOPYIO BIUSIOT UCKAKEHUS U HETIPEAYCMOTPEHHbBIE
norepu uHGopmanuu. [5]

Mopdomornueckue CBOMCTBA CUCTEMBI CYIIIECTBEHHO 3aBUCSAT OT XapaKTepa CBA3EH MEXKIY
snemeHTaMu. [loHsATHe cBs3M BXOAMT B Jr000e ompeneneHue cucreMbl. OHO OJTHOBPEMEHHO
XapakTepu3yeT U CTpoeHHe (CTaTWKy) M (PYyHKIIMOHUPOBaHHE (IUHAMUKY) cHCTeMbl. CBs3u
00ecreurnBalOT BO3HUKHOBEHHE U COXPAHEHUE CTPYKTYpPbl U CBOMCTB CHUCTEMBbI. BbIAENAOT
nH(pOpPMallMOHHbIE, BEIIECTBEHHbIE U SHEPTeTUUYECKHUE CBSI3U, ONPEILIIsisi 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 HANPABJICHHbBIC U HEHATIPABICHHBIE, CHIIbHBIC
u cnabble, a MO BUAY — TOMYMHCHHS, MOPOXKACHUS (TCHETHUYECKUE), PABHOIPABHBIC U CBSI3U
yIpaBIeHUS.

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

[TpsiMble CBS3M MpeaHA3HAYCHBI IS TIepejavyd BEIIeCTBa, SHEPTUH, WHDOPMAIIMHA MU HX
KOMOHMHAIIMA OT OJIHOTO J3JIEMEHTa JAPYroMY B COOTBETCTBHHM C IIOCJIEI0OBATENbHOCTHIO
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 JUis VIpaBJIeHHs TMpolleccaMu M Haubolee
pacrpocTpaneHbl HHGOPMAIIMOHHBIE 00paTHBIE CBSI3H.

HelitpanbHble CBS3M He OTHOCATCS K (YHKIIMOHAIBHOW JAESITENbHOCTH CHCTEMBI,
HeTpeACcKa3yeMbl U ciaydaiiHbl. OTHAKO HEUTPaATIbHBIE CBSI3U MOTYT ChITPATh OINPECICHHYIO POJIb
OpU aJanTallil CHCTEMBI, CIY>KUTh HCXOIHBIM pecypcoM s (OPMHUPOBAHUS MPIMBIX U
00paTHBIX CBSI3EH, SBJISATHCS PE3EPBOM.

KauecTBo cBs3M ompenesseTcs ee MpomycKHOW CTOCOOHOCTHIO U HA/IEKHOCTHIO.

Mopdonoruueckoe OmMUCaHUE MOXKET BKIIOYATh yKa3aHUS Ha HaJUYue U BHUJl CBS3H,
COJIepKaTh OOIIYIO0 XapaKTEPUCTUKY CBSI3U JINOO UX KaUeCTBEHHBIC U KOJIMYECTBEHHBIE OLIEHKH.

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

BuyTpeHHee ycTpolCTBO cUCTEMBI IPEJICTaBISIET COO0I €TUHCTBO COCTaBa, OPraHU3allK U
CTPYKTYpHI cucTeMbl. COCTaB CUCTEMBI CBOJUTCA K MOJHOMY IEPEUYHIO €€ 3JIEMEHTOB, T.€. 3TO
COBOKYITHOCTh BCE€X JJIEMEHTOB, W3 KOTOPBIX COCTOMT cucTema. (CocTaB XapaKTepusyeT
0oraTrcTBo, MHOrooOpa3ue CHCTEMBI, €€ CII0KHOCTb. [Iprpoaa cucTeMbl BO MHOTOM 3aBHCHT 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 OIpPEACIICHHBIM HA0Op YacTel, KOMIOHEHTOB AJIEMEHTOB COCTAaBJISIET
CyOCTaHIIMIO CHUCTEMBI, OH SBIIETCS HEOOXOMUMOM XapaKTePUCTHUKOM CHCTEMbI, HO HeE
nocrtatoyHoil. CucTeMbl, HMEIOUIME OJMHAKOBBIM COCTaB, HEPENKO 00JadaloT pa3sHbIMU
CBOMCTBaMHM, TOCKOJIBKY JJIEMEHTBl CHCTEM: BO-NIE€PBBIX, MUMEIOT PA3MUYHYI0 BHYTPEHHIOIO
OpraHW3aIMio, 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 TPEJICTAaBUTh PA3IMYHBIMH CTPYKTYpaMH, HEOOXOIHUMBIH BBIOOP KOTOPBIX
00yCIIOBJIEH CO/IepKaHUEM MCCIIeI0BaHUM, IPOBOAUMBIX Ha JaHHOM dTane. [IpuHsAThI crocob
OMHCAaHUSA CTPYKTYp — Tpaduueckoe u3o0paxkeHue. PaccMOTpuM OCHOBHBIE CIOCOOBI
MPEJICTaBICHUS CTPYKTYD.



CeteBble CTPYKTYpHI MPEJCTABISAIOT OTOOpPaKEHHE B3aUMOCBSI3H OOBEKTOB MEXIY COOOM.
X npuUMEHSAIOT A TPEACTABICHUS OPraHW3alMOHHBIX CTPYKTYp, UL H300paKeHHS
CTPYKTYPHBIX CXE€M CHCTEM, Ui MpeacTaBieHHs HH(opmarmonHoro obecneueHust u 1. 1. C
IIOMOIIBIO CETEBBIX CTPYKTYP OTOOpaXaroTCs MPOCTPAHCTBEHHBIE B3aWMOCBSI3H  MEXKIY
3JIEMEHTaMH, KaK IIPaBUJIO, OJIHOTO UEPAPXUUYECKOTO YPOBHS. [6]

Pa3nnyaror cieqyromue BUIbI CETEBBIX CTPYKTYP:

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

KosnbleBas cTpykTypa (LMKIMYECKas) UMEET 3aMKHYTHIE KOHTYPBHI B COOTBETCTBYIOLIMX
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-0-0-0 %%

Pucynok 3. Busbl ceTeBbIX CTPYKTYp

O06o0011eHHas ceTeBast CTPYKTypa XapaKTepU3yeTcsi MHOTOUMCIIEHHBIMU MEK3JIEMEHTHBIMU
CBsA3sIMH (pHcC.4).

Pucynok 4. O6001méHHas ceTeBast CTpyKTypa

Hepapxudeckue CTPYKTYpbl MpPEJICTaBIAIOT COOOM  JAEKOMIO3MLMIO CHUCTEMBI B
npoctpaHcTBe. [IpuMeHstoTcs, mpexnae Bcero, JUisl ONMUCAHUS MOJYUHEHHOCTH 3JIEMEHTOB B
CTPYKTypax YyIpaBleHHs. TepMHMH «Mepapxus» O3HA4aeT CONOAYMHEHHOCTb, IOPSIOK
MOJMYMHEHMS] HU3LINX 10 JOHKHOCTH JIMIL BRICHIMM. B nepapXxuueckux CTpyKTypax Ba)kKHO JIMILb
BBIJIEJICHUE YPOBHEW COINOJAYMHEHHOCTH, a MEXIYy YpPOBHSMU U MEXAY KOMIIOHEHTAMH B
npejienax ypoBHsl, B IPUHIIUIIE, MOTYT OBITh J1H00bIE B3aMMOOTHOIIIEHUS (puc. 5).

Pucynok 5. Mepapxuueckas CTpykTypa



DNEeMEeHTHl TPEACTaBISIOT COOOW KUPIMUYUKU, U3 KOTOPBIX cTpouTcs cuctema. OHU
CYILIECTBEHHO BIIMSAIOT Ha CBOMCTBA CUCTEMBI, B 3HAUUTEILHOMN CTEIIEHU ONPENEISIOT €€ IPUPOAY.
Ho cBoiicTBa cUCTEMBI HE CBOIATCS K CBOMCTBAM DJIEMEHTOB.

Kak MbI yxe 3HaeM, 3JIEMEHT — 3TO Jajiee He pa3jiokuMas eAUHHIA IPU TaHHOM CIocooe
pacwieHeHHs, BXOJAIlas B COCTaB cUCTeMbl. Hamuuue cBsizeld MEXIy 3JE€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 IPUHIMIIOM HEUCUEPIIAEMOCTH 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 UEPAPXUU 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 XapaxkTepu HN3o0pake
CTHKA HHE
OnHO3HAYH
0 nepenaér —>©—>
Yupyruit BROAHOC
BO3/ICHICTBHE  HA
BBIXOJ  (sIBIsieTCS
TTIOBTOPHUTEIIEM)
OcymiecTBn
sSeT  BHYTPCHHEE
PednexcuBH | mpeoOpa3oBanue _’@_’
BIA BXOJla B BBIXOJ IO
KaKoMy-J1100
QITOPUTMY
Bocnpuanm
aer BXOJIHOE
[Torpeburen | Bo3aeiicTBue  6e€3 _’@
b o0Opa3oBaHUs
BBIXOIHOTO
(«aépHas IpIpay)
He
BOCIIPHHMMAET 2®
Ortropraren | BXOJHOE
b BO3JICHCTBUE
(OTKJIOHSIET €ro)
I'enepupyer
BBIXOJHOE @_>
PO BO3JICUCTBHE B
OTCYTCTBHE
BXOJIHOTO
(«hanTOMY)




Xapaxkrepu H3o6paxke

Ha3zBanue
CTHKA HHE
Pediexcus
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

Peduiexcus

HBIH  DJIEMEHT ¢ 3 _>§

Ionuaneme HCCKOJbKHMMHU

HT BXOJIaMH u
HECKOJIbKUMHU
BBIXOJIAMH
[ToTpebure

=

[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 —
OCHOBHO1, HEOCHOBHOI; 110 aKTHUBHOCTH 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
. CIOCOOHOCTHIO
CaMOCTOATEJIbHOCTH | BbIH
pUCIIOCOOICHUS
3JIEMEHTa
OO0magaer
Nuaunnatn
. CIIOCOOHOCTBIO U3MEHSITh
BHBIH M
JIeWCTBUTEIIBHOCTh
Otnuuaercs
[TocTOAHH | OTHOCHUTENIBHO
JnutensHoc o
BIit JUTUTEIIbHBIM BpEMEHEM
Th CYIIECTBOBaHUS
CYyIIIECTBOBAHUS
BpeMeHHbI CymecTByronmit




DJIeMeHT
OcHoBaHue
XapaKkTepuCTHK
KJIaccupukanuu Tun a
51 BPEMEHHO
Ocrancs oT
IIpoworo
MPOIILIBIX 3TANOB XKU3HU
(ataBu3M)
CUCTEMBI
XapakrepeH Ui
Hacrosime | HacTosimiero  BpeMEHHU
Bpemennas | ro CYLIIECTBOBaHMS
MIPUHALJIEKHOCTh CHUCTEMBI
CaoiicTBeHEeH It
Oyyiero JAaHHOM
bynymero | cucreMsl
(MHHOBALIMOHHBIN
JJIEMEHT)
N Urpaer rnaBH
OcHoBHOMI p Yo
pOJIb B CUCTEME
Ponb B
Urpaer
cucreme HeocnoBH
o BTOPOCTENEHHYIO POJIb B
cUCTEME
. BosperictByer Ha
AKTHUBHBIHN A Y
IIPOLIECCHI CUCTEMBI
AKTUBHOCTb
Cnabo
B CUCTEME [TaccuBHBI .
i BO3JICHCTBYET Ha
MIPOLIECCHI CUCTEMBI
Ornpenené OkasbIBaer
Xapakrep HHBIU WM | BIIOJHE  OINpPEACIIEHHOE
BO3JECHCTBUS Ha | IpeacKa3yeMbli BO3JICHCTBUE HA CUCTEMY
CUCTEMY Heonpene Oka3bIBaer
JIEHHBIN WIIM | HEIIpeACKa3yeMble
HENPEJICKa3yeMbIi | BO3ACHCTBHSI 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

RBOooo~Nok~whE

Onpenesienne neau v 3a1a4 cymecrsopanus cucrembl. [locTpoenue nepesa neJieii u gepesa

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

Kakum 00pa3oM MOryT OBITh ONTUCAHBI 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
LEJICYCTPEMJICHHBIX CHCTEM LIeJIb MOXKET OBITh CPOpMYIHpOBaHA TOJBKO HAJCHCTEMOM, T. €.
cucTeMoil 6osiee BBICOKOTO YPOBHS, a JUIS IEJICYCTPEMIIEHHBIX CUCTEM B (POPMYIMPOBAHUH 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, TpUBEIEHHBIE KpUTEpHH 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
CHI)KAETCA U BEPOATHOCTb BO3BpAILEHUS K IMPEKHEMY CTAOMJIBHOMY COCTOSIHUIO HEBEJIHUKA.
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) peBoumonus - pe3Koe, CKauKooOpa3HOe U3MEHEHHUE AJpa CUCTEMBI, KaTacTpO(UUECKU Tepexo]
U3 OJIHOTO COCTOSIHMSI B JIpYTO€.

CocrosiHMe Kpu3nca 0OBIYHO JOBOJBHO PAa3pYIIMTENBHO A CHCTEMBI, TaK KakK Jaxke MpH
caMOM OJIaronmpusiTHOM pa3BUTUM COOBITHM, IS BBIXOJA M3 HEro CHCTEME MPUXOAUTCS
U30BITOYHO pacxoJloBaTh MMeEIOLIMeEcs B €€ pacrnopsikeHUu pecypcbl. [loaToMy mpu u3ydeHuun
CUCTEMBI 0OJIbIIIOE BHUMAHHE yJENsIeTCs AUarHOCTUPOBAHUIO IPOOJIEM U U3YUYEHUIO BEPOSTHBIX
CHOCO0OB UX YCTpaHEHHUS.

JunarHoctuka npoOjaeM — 3TO aHaJU3 OCHOBHBIX IPUYMHHO-CIIEJICTBEHHBIX CBS3el
KOHKpeTHOH cutyaruu. CylecTByeT aBa crocod0a pacCMOTpPEHHs MpOOJIEMBl: BO-TIEPBBIX,
npo0sieMoil cuuTaeTcs CUTyallus, KOTJa IOCTaBJICHHbIE IIEM HE JOCTUTHYTHI; BO-BTOPBIX,
npoOJeMOoll CUMTAIOT CHUTYalMI0O MOTEHIMAJbHOM BO3MOXKHOCTH (YTO-TO JOJDKHO OBLIO
IIPOU30MTH, HO HE Tipou3011L10). [Ipu ToM noj cuTyarueit moHMMaeTcs peaabHOe MOJI0KEHUE el
OTHOCHUTEIIBHO ITOCTaBJICHHON LIEIH.

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

1. Oco3HaHue U yCTaHOBJIEHHE CUMIITOMOB 3aTPYAHEHUH MJIM 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
CyLIeCTBYIOILEH npodieme, 11eIH, 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. Pe3ynbTaTroM JaHHOTO 3Tama JUATHOCTHKHU SIBJISETCS BBIICHEHUE THIA
npo6uiemsl. [Tutep [pykep BiaensieT 4yeTblipe TUIa npoodem:

1) TunuyHeIE;

2) TUIIUYHBIE 110 CYTH, HO YHUKAJIbHBIE JIsl TAHHOW CUCTEMBI;

3) yHUKAJIbHBIE;

4) HOBBIC TUTTUYHBIC.

W
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Tunuaneie MpoOIEMBl PEMIAIOTCS C MOMOIIBIO 3aPOTPAMMHUPOBAHHBIX PELICHUH, T.€. C
UCIIOJIb30BAHUEM YK€ U3BECTHBIX IMPaBWJ WIM NPHUHIMIOB K KOHKPETHOW CHUTYyaluH.
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
ueneil cucreMbl. CTpaTerMyeckd 3HAYUMBbIE LEIUM — 3TO 4Yalle BCEro JOJITOCPOYHBIE IIEJH,
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 Toxkuiickoro ynusepcutera Kaopy Mcukasa, oo6cyxxaas mpodiemy
KayecTBa Ha OJHOM 3aBOJIe, CYMMHPOBAJI MHCHHUE WHXXCHEPOB B (popMe nuarpaMMbl PUYUH U
pe3ynbTaToB. Co BpeMEHEM AHarpaMMy Hadajld UCIIOJIb30BaTh HA IPAKTUKE, U 0Ka3a1ach BECbMa
MOJIE3HOW M B MTOrEe MOJIy4Ynsia IIMPOKOE PacCIpOCTPaHEHHE BO MHOTHX KoMmmnaHusix fmnonuu. B
JMalbHEWIIEM BKIIOYEHA B SIMOHCKHI mpombliuieHHbIH crangapT (JIS) na tepmuHoioruio B
00JacTU KOHTPOJISI KAUeCTBA U ONPEIENISIETCA B HEM CIEAYIOIUM 00pa3oM: Juarpamma NpuurH U
pe3yNbTaTOB — JUarpaMma, KOTOpasl MMOKa3bIBa€T OTHOILLIEHWE MEXKIY MOKa3aTejJeM KadyecTBa U
BO3JICHCTBYIOMUMU Ha Hero (akTopamu. [9,10]

Huarpamma HcukaBa (IpUYUHHO-CIEICTBEHHAS IuMarpaMma) — HHCTPYMEHT KaudecTBa,
CILy)Kalllui JUIsl HarJsiAHOTO MPEACTaBIEHUS IPUUNHHO-CIIEACTBEHHBIX CBSI3el MEXAY 0ObEKTOM
aHaM3a ¥ BIMSIONIMMHU HAa HEro QakTtopaMu, OOeCHeuMBAIOIIUNA CHUCTEMHBIH TMOAXOA K
omnpeneseHuo (HaKTUYECKUX MPUYUH BO3HUKHOBEHHS mpooOiiem. Taxxke J(marpamma Mcukasa
UCTIONB3YETCSl NIl TIEPBOHAYAIBHOTO 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 (DaKTOPOB, BIMSIOMIUX Ha OOBEKT aHAIN3a;

e  BHU3YaJIU3aIMs IPUUYUHHO-CIICICTBEHHBIX CBS3EH;

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

«Mo3roBoii mtypm» (aHri. brainstorming) — oauH W3 Hauboyiee MOMyISIPHBIX METOJIOB
CTUMYJIMPOBAHUS TBOPYECKON aKTUBHOCTHU. [103BONSET BHIIBUTH 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&O»y.

Pexomenaauuu 1Jisi NpoBeeHNs] MO3rOBOI0 IITYPMaA Nepe/l NOCTPOeHHeM TUATPAMMbI
Hcuxasa:

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

2) HauMHAEM TPEBAPUTEIbHBIN ITal 00CYKACHHs, KOTJa 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 TPyMIbl — 5-9 yenoBek;

3) caemyrommii mIar — Tan reHepalyy Uei; BO BpeMsi padOThl BCE YIACTHUKH JTOJDKHBI BUICTh
npexkae Bcero chopMynupoBaHHYIO MpoOiieMy, a HE Jpyr Apyra; 3ajada BEIyIIero — He
JOTTyCKaTh HUKAKOW KPUTHKW WIW JUCKYCCUM BO BpeMs T€HEPUPOBAHUS HJICH, HETATUBHBIX
BBICKA3bIBAaHUH B IMOJIb3Y YK€ BbICKa3aHHBIX MOTEHIIUATBHBIX PEIICHUI;

4) TIOMOIIHUK TOJDKEH (PUKCUPOBATH BCE BBIIBUHYTHIC HIICH;

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



6) HET HUKAaKUX OIPAaHMYCHUI HA PEATMCTUYHOCTh BBICKA3bIBAEMBIX HICH, MPHBETCTBYIOTCS
ao0ble, axe camble aOCyplHble WA, HU OJHA UJAEs BO BpeMs dTala «TeHepaluu» He
OTBEpraercs;

7) MPHUBETCTBYETCS KAK BO3MOXKHO OOJIbIIIEE KOJMUYESCTBO BBIIBUTACMBbIX HIICH; YeM OOJIbIle HCH
OyzeT MpenyokKEeHO, TeM BBIIIE HIAHCHI, YTO CPEAN HUX WM WX KOMOWHAIMNA 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
NEPBBIMHU, AHAJIOTUYHO U YEJIOBEK C CaMOil cTapilell JOIKHOCThIO 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
OTpaHHYEHUSs, HAIPUMED, TaAKHE KaK BPEMs, YEIOBEYECKUE PECYPChI, CTOUMOCTb pealn3aliu.
[10]

IIpaBuia mocrpoenusi numarpammbl Ucukasa

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

2. Vzyyaemast mpoOiema 3arnchIBaeTCsl C IPaBO CTOPOHBI B CEPEMHE YHCTOTO JMCTa OymMaru 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 puunHbl (akTopsl 1 mopska), BIUAONIME Ha IpodiemMy, - «Oobiine
KocTi». OHH 3aKIIFOYAIOTCS B PAMKH U COSIMHSIOTCS] HAKIIOHHBIMU CTPEIIKAMH C «XPEOTOMY.

4. Jlanee HaHOCSTCSI BTOPUYHBIC MPUYUHBI ((PaKTOPHI 2 MOPsIIKA), KOTOPbIE BIUSIOT Ha IIaBHbBIE
npu4rHbl («OOJBIINE KOCTH»), a T€, B CBOIO OYEpElb, SBIAIOTCSA CIEICTBHEM BTOPUYHBIX
npuurH. BTOpUYHbIE IPUUMHBI 3aMKUCHIBAIOTCS M PACIIONAraloTCs B BUAE «CPEAHHUX KOCTEW»,
MPUMBIKAIOIINX K «O0IbIUM». DaKkTOpHI 3 OPsIKA, KOTOPHIE BIHUAIOT HA IPUYHHBI YPOBHSA 2,
pacroyiaratoTcsi B BUJI€ «MEJIKUX KOCTEW», MPUMBIKAIOIUX K «cpeaHum», U T. 1. (Eciau 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 MPOOIEMBI.

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 BCsl HeoOXxoaumas MHQOpManusi: ee Ha3BaHHWE, HaUMEHOBaHUE
U3JIeNus, UIMEHa YYaCTHHUKOB, J1aTa | T. 1.

Pucynox 6. Illa6on auarpammer Mcukasa



»YenoBek (Man) — TpUYUHBIL, CBS3aHHBIE C YEIOBEYECCKHM (PAKTOpOM; BCe, KTO BOBJICUEH
B TIpo1IeCC.

» MammHbl, obOopynoBanue (Machines) — npuumHBL, CBsS3aHHBIE C  00OpYJOBaHHEM;
OO0opyznoBaHKe: KOMIBIOTEPHI U HHCTPYMEHTHI, HEOOXOANMBIE [Tl BBIIOJTHEHHS PaOOTHI.

» Marepuanel (MaterialsS) — npu4uHbI, CBA3aHHBIE C MaTepHajaMHU; ChIPbE, KOMIUICKTYIOIIHUE,
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) — mpuYHHBL, CBS3aHHBIE C METOAAMH H3MepeHHs. 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
"MpoLeHT HapywWweHnsA CPpoKoB™

h —— ——

C

. " T
. .

Y = Yenosek T~
Y /‘ 0f0pyaoBaHHe W MHCTRYMEHT ‘
", L~ '\, ..
‘\\ ,.ﬂ/l "\‘ ‘\‘ N
- \ Bonbluan sarpyaka ) \
HapgocTaTouHan MOWHOCTE |\ ._ COTPYAHMKOR \ .
Lepespos ‘\\ Oreyrerame |\ N
HenocTaTox agToMaTHaaUmm —s CRIELMANM3BLMA \

A LY A
4 Henocrarok N

HegocTaroukocTs kawanos

NEPEGEYM MHPOPMALMH i
f A

MOTHEALHH

HecooTeeTCTEYIWME
YonoBWA TpYga  /
/

o

/| Cpena

/ Henpasinsho

3aN0NHEHHEIE —»

JaABEH

OTeyTeTeve
pernamenTa

/' HeonTMmanshocTs

Henonkota /!
WHDOPMaLUHKH ff’

/
!
!

npouecca
|
/

/ ,z
/ XOGHaRA W CTIpaBOMHas TexHONorHa W MeTogsl
i - WHCbopMaLNA | e

Pucynok 7. [Ipumep nuarpammsl Mcnkasa

3aoanue

s evlOpanHoll cucmembl, UCHONL3YL MEMOO «MO3208020 WIMYPMAY Onpederume
Haubosee 3Hauumvle npoodremvl (2-3), npenamcemayrowjue 00CMUNCEHUIO CUCMEMOU 3A8TIeHHOU
yenu, a zamem oghopmume >3mu NpooOLeMbl, ¢ YUEMOM GbI3LIBAIOWUX UX NPUYUH, 6 BUOe
ouazpammwl Ucukasa.

AJITOPUTM NOCTPOEHUSI:

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

Iar 2: 3akmounTe ero rpaguuecku B NpsAMOYroipHUK. CreBa HampaBo MpPOBEAUTE
npsaMyro JHHHIO («xpeOeTr»). [lamee HamummrTe Tri1aBHbIE (AKTOPBI, KOTOpPbHIE BIMAIOT Ha
MoKa3aTesb KauecTBa, 3aKJII0YUTE UX B IPSIMOYTOJIbHUKH M COETUHUTE C «Xpe0TOM» CTpesKaMH (B
BUJIE) «OONBIINX KOCTEH XpeOTay.

Iar 3: HanumuTte npuurHbl (BTOPUYHBIE), BIUSAIONIME HA TJ1aBHbIE IPUYUHBI («OOJbIINE
KOCTH»), M PACHOJOXKHUTE UX B BHJE «CPEJHHX KOCTEH», MPHUMBIKAIOMIUX K «OOJIBIIUM.
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 MPENIOIOKUTEILHO 0Ka3bIBalOT HAauOOIbIlIEe BIMSIHIE Ha ITOKa3aTeNlb KauecTRa.

Hlar S: 3anumuTe BClo HEO0X0AUMYIO HHPOPMALIHIO.

Ilpumeuanue: 6 Kauecmee mMaKOBOU MONCHO BbIOPAMb, HANPUMEp, 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:

1.YTo Takoe 11eJb CYLECTBOBAHUSI 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 npoBeieHUst «<MO3rOBOTO IITypMay?

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

BNk wN

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
a0exeamuocms MooeJell.

Hugpopmayusn

IMonsTHs «MOzENBY M «MOICIMPOBAHUE» B TIOBCEIHEBHOW JKM3HH COIPOBOXKIAIOT HAC
TIOBCIO/LY: B Mara3suHe UTPpyLIeK Mbl BUIM MOJIEIIb aBTOMOOWIIS, C BATPUH MOJJHBIX Mara3nuHOB Ha HAacC
CMOTPSIT MOJISITH YeJIOBEKA — MAHEKEHBI, B aTEJTbe MbI O0BSICHSIEM, YTO XOTEIU ObI CIIUTh, TIPUBOIS B
npuMep (OTO TIOHPABHBLIETOCs MpeMeTa OJCK/Ibl WK €r0 PUCYHOK, MBITAsCh MOATOTOBUTHCS K
TIOCJIC/ICTBUSIM MBI PUCYEM B BOOOPa)KCHHMH BO3MOXKHBIC MOJEIH MOCICACTBUI TOTO WM WHOTO
peasibHOro 1mara u 1.1. (puc. 8).

Pucynok 8. IIpumepsl Mozenei 1 X peaibHOrO BOILIOIMICHUS
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 - MOJIENb MEePCOHaXa Mbechl U T. M. JlanbHeilee ocMbICIeHne
OCHOBHBIX 0COOEHHOCTEH MaTepUaIbHBIX MOJIETICH TIPUBEIIO K OoJiee rTyOOKOMY Ompe/iesieHHIO.[2]

Mogenbio Ha3bIBaeTCsl HEKMH OOBEKT-3aMEHUTENb, KOTOPBIA B OIPEACICHHBIX YCIOBUSX
MOXET 3aMEHHUTh 00BEKT-OPUTHUHAJ, BOCIIPOU3BO/ISI MHTEPECYIOIINE 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.

Pucynok 9. I'padux u3 crarbu ['Buno doun [Iupke c pacueramu TpaekTopuii moyetoB k Benepe,
1933 1.

Mogenb Bcerga HOBTOPSET OpPUTHMHAT C  ONPENEIEHHBIMU JOMyIIeHUsAMH. OOBIMHO 3TH
JIOMYLIEHUs. U SBJSIIOTCS TE€M, YTO OTJIMYaeT MOJENb OT BOCIIPOU3BOAMMOIO €10 OPUTHHAIBHOIO
00BeKTa.

PaccMOTpyM TIVIaBHBIE DPa3iW4usi MEXKAY MOJEIBI0 M JIEMCTBUTEIBHOCTBIO: KOHEYHOCTD,
YIPOIIEHHOCTb U MPUOIMAKEHHOCTb. [2]

Koneunocts Mozeneil. Mup, yacTbio KOTOPOTO MbI SIBJIsIEMCs, OECKOHEUEH, KaK U OeCKOHEUeH
10001 0OBEKT HE TOJILKO B MPOCTPAHCTBE U BPEMEHH, HO U B CBOMX CBS35X C JPYrMMU OOBEKTAMH.
Tak, Hanpumep, pU3NUEcKast «TeOpHsl CYTIEPCTPYH» BBIJIBUTAET TUIOTE3Y, YTO U3MEPEHUI, B KOTOPBIX
CyIIECTBYeT Hailla BeceneHHas He IpUBBIYHBIX 3 WK 4 (TpeXMEPHOE MPOCTPAHCTBO U BPEMSI — IMEHHO
Ha 5TOM OCHOBBIBAETCS U3BECTHAS «T€OPUSI OTHOCUTENBHOCTHY), a 11eNbIX 11 (10 mpocTpaHCTBEHHBIX U
Bpemsi)! YenoBedecTBO B LIEJIOM M OTAEIbHBIA YETOBEK TAKKE OECKOHEUHbI, TaK KakK SBJISIOTCS
YacTbl0 OECKOHEYHOTO MPOCTPAHCTBA, BKIIOYEHBI B HENpPEPHIBHBIC B3aMMOJEHCTBHS HA YpPOBHE
(GH3HKH, S5KOCUCTEM, COLIUAIIBHBIE U HHBIE CPEJIbL.

OnHako, eciiv UIMETh B BUJTy He JIF0ObIE HAlllM KayecTBa, a JIMIIb Te, KOTOPbIe OTIMYAIOT HAC OT
IpYyrux oOBbEKTOB, B TOM UHCJE U KUBBIX (K TAKUM KayeCcTBaM OTHOCSITCS: MBIIIJIEHUE U TPY), TO, K
COXKAJIEHUIO, 3/1€Ch BO3MOXXHOCTH MPHUPOJBI OTpaHUYEHBl, KOHEUHBI. VcciienoBaHus ToBOpST, UTO
OTpaHUYEHbI M HAIlI COOCTBEHHBIE PECYPCHI, U BO3MOKHOCTH — YHUCJIO HEPBHBIX KJIETOK MO3T'a, YUCIIO
JEWCTBUMA, KOTOPBIE MBI JIOJDKHBI BBIIOJIHWUTH B €IWHUILY BPEMEHH, BPEMsI, KOTOPOE MBI MOXKEM
3aTpaTUTh Ha pEIIeHHE KaKOH-TMOO 3aJauyl — OHO HE MOMKET NPEBOCXOJUTh BpeMs Hallei
CO3HATeNbHOM >kM3HU. OrpaHUMYeHbl M BHEIIHHE pEcypChl (UelOBEYECKHe, MaTepHallbHbIE,
BpPEMEHHbIE, TPUPOJHbIE M [Ip.), KOTOpPbIE MBI MOKEM BOBJEYb B KOHKPETHBIN Ipolecc
MPAKTUYECKOMN MIJI TEOPETUIECKOMN eATeTbHOCTH.

Bosnukaer npotrBopeune: HeoOX0MMO MT03HaBaTh OECKOHEUHBIN MUP KOHEUHBIMH CPEJICTBAMMU.
Crioco6 mpeooieHnst ATOr0 MPOTHBOPEUUS] COCTOUT B TocTpoeHuu moxeneil. H. Bunep (o HEM BbI
MOXETE MPOYUTATh B KOHIE ITOM MpaKTHYECKOM paboThl) OTMEYaeT B CBOMX paborax: «YHacTHble
MOJIENH, TIPY BCEM UX HECOBEPILEHCTBE, — 3TO €IMHCTBEHHOE CPEJICTBO, BBIPAOOTAHHOE HAYKOM IS
HOHMMaHUs Mupa. M3 3Toro nosnoxeHus: He BbITEKAeT MOPaXKEHUECKON YCTaHOBKH. B HeM npusHaetcs
TOJIBKO TO, YTO [JIABHOE OPYIUE HAYKH — YEJIOBEUECKUI Pa3yM, a 3TOT pa3yM — KOHEUEH.

Ho ecnu koHEUHOCTH aOCTpakTHOW Mojenu OeccriopHa (OHA cpazy HaJensercss CTPOro
(PMKCUPOBAHHBIM YMCIIOM CBOICTB, HaIpUMEp, KapTa J0por), TO MaTepHalIbHbIE MOJIEIU — 3TO BEIb
HEKOTOpBIE BEIIECTBEHHbIE OOBEKTHI, @ KaK BCSKHE 00bEKTHI, OHM OeckoHeuHbl. Hampumep, akrep —
HEKOTOpass MarephaibHas MOJENb TEepPCOHAKA CIEKTAKisA, OJHAKO akTep B TeaTpe Ooree



MHOT000pa3eH, YeM MpH MCHOJIHEHUU posii. KOHEYHOCTh MOJIENH B 3TOM ciydae MpOsBIsEeTCS B
TOM, YTO W3 BCEr0 HEOOO3PUMOI0 MHOXXECTBAa CBOWCTB OOBEKTA-MOJACIH BBIOUPAIOTCS U
UCTIOJNB3YIOTCS  JIMIIb HEKOTOpbIE CBOICTBA, MOAOOHBIE MHTEPECYIOUIMM HAac CBOWCTBaM
0o0BeKTa-opuruHayia (apTUCT peaM3yeT TOJILKO MHTEPECYIOIHE Hac CBOMCTBA). TakuMm oOpazom,
MO/JIeNTh 1T0I00HA OPUTHHATY B KOHCUHOM YHCIIE OTHOIICHHH. [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, TOCKOJIBbKY M30BITOUYHAS CII0XKHOCTh MpUBeia Obl K yIaJIeHHI0 OT He€ Hh3-3a
pacrbUIeHUs] BHUMAHUS UCCIIEA0BATENsl HA MHOXKECTBO BTOPOCTETIEHHBIX (DaKTOPOB. YTIPOILICHHE
ABIIIETCS. CaMbIM CHJIBHBIM CPEJICTBOM IS BBISIBICHUS TJaBHBIX 3(PQPEKTOB B HCCIEIYEMOM
SIBIICHUH. DTO XOpOIIO BUAHO HAa MpUMEpax Mojelield (u3uKu: aOCOIIOTHO YIPYyrui yaap,
abCOIIOTHO YepHOE TEJO0, UACAIbHBIN Ta3 U T.J.

Crnenyromasi MpUYrMHA BBIHY>KACHHOTO YIPOIIEHHUS MOJEIH CBs3aHA C HEOOXOJUMOCTHIO
orepupoBaHus ¢ Hell. JJ0cTaTOuHO CIIOKHO PElIUTh OOJIBIIYIO CIIOKHYIO HETMHEHHYIO CUCTEMY C
0O0JIBIINM KOJIMYECTBOM IepeMEHHBIX. [ 10 Mepe coBepilIeHCTBOBAHMSI BEIUMCIUTEIbHON TEXHUKHU U
pa3BUTHS COBPEMEHHBIX YHCIEHHBIX METOJOB JTH VYIPOILEHUS JUKBUAUPYIOTCA WU
YMEHBILAKOTCS, YTO CO3/1a€T CYLIECTBEHHOE IPOIBMKEHHE B HCCIEIOBAHUU MHOTHMX SIBJICHUI!
Ectb u eme oauH, IOBOJBHO 3arajouyHblii acmekT ympoueHHocTH Moaenel. [louemy-To
OKa3bIBACTCSI TAK, YTO U3 ABYX MOJEJIEH, OJMHAKOBO ONKCHIBAIOIINX JIaHHOE SIBJIEHUE, Ta, KOTOpas
MIPOIIIE, YaIlle OKa3bIBACTCs OJIMKE K MCTUHHON PHUPOE 0TOOpaXkaeMoro siBiieHus. [11]

KauecTBeHHbIE pa3anuns MEXy OPUTHHAIOM U MOJIENbIO OyJ1EM CBSA3BIBATH C KOHEYHOCTBIO
U YIPOIIEHHEM, KOJIMUYECTBEHHBIE — CBSI3aHbl C TEPMUHOM MPUOIMKEHHOCTh. [IpubnmkeHHOCTh
MO/JIETIN MOKET ObITh OUEHb BBICOKOM, HAIIpUMEP, HEKOTOPHIE MOIJIENIKH TPOU3BEIEHNN HCKYCCTBA
JaKe SKCIEPTHl HE MOTYT OTJIMYUTh OT OpUrHHaNa. B Apyrux ciydasx npuOImkeHHOCTh MOJEIN
BUJHA Cpa3y WU MOXET BapbUpOBaTbCA (HAaIpUMEp, 3BY4YaHME OJHOW U TOH K€ IECHH,
3aKOJIMPOBAHHOM B Pa3IMYHOM OUTpeiiTe).

Bo Bcex ciayyasx Mojenb — 3T0 ApYyroil o0BbEKT U paznuuus Heu30exxHbl. Bennuuny, mepy,
CTENEHb NPHUEMIIEMOCTH pa3iIU4Ms Mbl MOXEM BBECTH, TOJIBKO COOTHECS €ro C IENbI0
MOJIEJIMPOBAHUS, HAllPUMEp, TOUHOCTh HApYYHBIX YacOB, BIOJHE JOCTATOYHAs JJIsi OBITOBBIX
LIeJIEH, COBEPIIEHHO HENOCTATOYHA JUIsSl PETUCTPALIMK CIIOPTUBHBIX Pe3yabTaToB. [11]

Kpome npubamkeHHOCTH MOJENHN ONPEAEIEHHYIO POJIb UTPAET aIeKBATHOCTh MOJEIIH.

AJZIEKBAaTHOCTb — IIOJIHOE WJIM IPEATIONOKHUTEIBHO IOJHOE COOTBETCTBHE MEXKIY IBYMS
CYLIHOCTSIMU, B YAaCTHOCTHU COOTBETCTBHE MeXay uieell u ee mpeameroM. Ilo oTHomieHuo k
MBILLIEHUIO U BOCIIPUSTHIO aIEKBaTHOCTh PACCMAaTPUBAETCs KAK BEPHOE BOCIIPOU3BEICHUE CBA3EH
Y OTHOILIEHUH O0OBEKTUBHOTO MUPA.

Mozens, ¢ MOMOLIbIO KOTOPOH YCHEUIHO TOCTUTAeTCsl TOCTABJICHHAs 11eJIb, OyeM Ha3bIBaTh
aZieKBaTHOW 3TOM 1enu. TpeGoBaHMs MOJHOTHI, TOYHOCTH, M MPaBUJIBHOCTH ((U3MUECKOTO U
JPYroro COOTBETCTBUS) BBINOJIHAIOTCS HE BOOOIIIE, a JIUIIb B TOM Mepe, KOTopasi 10CTaTOYHa JIs
JOCTHKEHUS 1IeTTH MOJICIMPOBAHMUS.

B psne cnyuaeB ymaercsi BBECTU HEKOTOPYIO MEpY aJIeKBaTHOCTH, T. €. YKa3zaTh CIIOCO0
CpPaBHEHHUS JABYX MOJeNiel KaK CTENeHb YCHEIHOCTH AOCTHKEHUS LeNH ¢ UX rnomomipo. Ecnu k
TOMY >K€ TaKoi croco0d MpHBeIeT K KOJIMYECTBEHHBIM OLIEHKaM, TO 3aJlauya yJay4IIeHUs MOJEIH
CyLIECTBEHHO oOseryaercs. TOJbKO B TaKMX CIy4asiX MOKHO KOJMYECTBEHHO CTaBUTh BOIPOCHI
00 uaeHTU(UKAIMM MOJAETH, T. €. O HAaXOXKIACHWU B 3a/JlaHHOM KJlacce Mojesei Hambosee
aJIeKBaTHOW 1 00 UCCIIeJOBAaHUH YyBCTBUTEILHOCTU U YCTOMUYMBOCTH MOJeNeH (T.€. 3aBUCUMOCTH
Mephl aJJIeKBaTHOCTH OT TOYHOCTH), 00 ajanTtanuu Mojeei (HacTpOoWKH MmapaMeTpoB MOETH C
LEJbI0 MOBBIIIEHUS aJeKBaTHOCTH). OIEHUTH a/leKBaTHOCTh pa3paOOTaHHON MOJENH peabHO
CYILIECTBYIOIIEH CHUCTEME MOKHO, MCIOJb3Ysl CPAaBHEHHE M3MEPEHUN Ha PEAIbHOM CHCTEME U
Pe3yNIbTaThl SKCIIEPUMEHTOB Ha MOJIENIH. DTO MOXKHO CAENAaTh:

— 10 CPEAHUM 3HAUYEHUSIM OTKJIMKOB MOJIETN U CUCTEMBI;

— 10 IUCHEPCUSM OTKJIOHEHHUH OTKIMKOB MOJENHU OT CPETHETr0 3HAYEHUS OTKJIUKOB 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 OTOOpakaioT Mopenupyemoe. OgHako, KpoMe O€3yCIOBHO HCTUHHOTO
CoJIepXaHus, B MOJEJIA BCEI/1a UMEETCS M YCIOBHO-UCTUHHOE (T. €. JUIIb MPHU ONpPEAEIICHHBIX
YCIOBUSIX) W MPEANOJIOKUTEIbHO-UCTUHHOE (T. €. YCJIOBHO-MCTUHHOE IPH HEU3BECTHBIX
ycioBusix). CrieroBaTesibHO, B MOJCIISIX BCETA €CTh M JIOXKHOE coeprkanue. [Ipu 3ToM B KaxIbIx
KOHKPETHBIX YCIIOBUSIX OBIBa€T HEM3BECTHO TOYHO, KAKOBO € (PaKTHUeCKOe COOTHOIICHHE
MCTUHHOTO U JOKHOTO. OTBET AaeT TOIBKO MPAKTUKA.

3aoanue 1

BreiObpath cucreMy u ucciieoBaTb €€ Ha MpeIMeT CO3JaHUsl Pa3IMYHbIX MOJeNeH.
Pazpaborare u cpenaTh ommucaHwe aOCTPaKTHOW M pealbHOM MOJENeH OJHOTO U TOTO JKe
oOBbeKTa/mporecca.

3aoanue 2

BoimonHuTh aHanu3 o0enx Mojenei ¢ TOYKH 3peHHs MX KOHEUYHOCTH, 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 Mojeneli Bel 3HacTe?
B uém 3akmrouaeTcsa KOHEYHOCTh MOJEIEH?
B uém 3axmtouaeTcst ynponeHHOCTh MOJIENe?
B uém 3akmrouaeTcs mpuOIMKEHHOCTh MoIeIei ?
Uro o3HauaeT BelpaxkeHue «lIpakTuka — KpuTepuil UCTUHBI»?
Yro Takoe aJieKBaTHOCTb MOJICIIH ?
10. Kak MOXHO IIpoBEpUTH aJIeKBaTHOCTh MOJENN?
JlabopaTopnasi paGora Ne 5
Buabi mojeseii. MoaeaupoBanue 00beKTa/npomecca ¢ HCNoJb30BaHUEM Pa3THYHBIX
Cnoco00B BOILJIOIEHMSI

CoNoOA~WNE

Llenv pabomoi
Hzyuums  knaccugpurayuio mooeneil 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 — 3TO MaTepuaibHble WM a0CTPAKTHBIE, HO PEATUCTUYHbBIE MOAEIH
(KyKJia, TOpOXKHBIN 3HAK). MneanbHbIE — 3TO TE, YTO CYIIECTBYIOT TOJILKO B HAIllEeM BOOOpPAKEHUH,
HarpuMep, TeOMETpHUEcKass TOuka (MareMaTuka), WACaIbHBIA Ta3 ((pu3uka), 2MacTUUHBIA PHIHOK
(PKOHOMUKA).

[locrenenHo Oblla OCO3HAHA BCEOOITHOCTH MOJICIUPOBAHMS, TIOBCEMECTHOE pa3BHUTHE
KOMITBIOTEPHON TEXHUKHU TPEIONIPECIIIIIO TIOSBIICHUE MOJICIICH TaXKe B T€X 00JIACTAX, TIe 3TO ObLIO
CIIO)KHO TIPEACTaBUTh W3-3a HEBO3MOXKHOCTH  BOCIIPOM3BECTH  YCIOBUS WM  CJIOXKHOCTH
MaTeMaTHIECKOTO OITUCAHMSL.

Mogens TOCTENIEHHO CTajla OCHOBHBIM CIIOCOOOM CYIIIECTBOBAHMS U Pa3BUTUS 3HAHUU.
BONBIMHCTBO CHUCTEM HM3YYalOTCSl CETOMHS MMEHHO Ha WX IIeNeBbIX Mopaesix. COOTBETCTBEHHO
BBIPOCJIA Y KOMIUIEKCHOCTh OMMCAHUs CUCTEM IpH NoMoIy Mojeneil. [TosBuiics naxe Takod TEpMUH
«CHUCTEMa CHUCTEM», KOTOPBIM 0003HAYAIOTCS CHUCTEMBI, COCTOSIIIUE M3 JAPYTrHUX CHUCTEM, T.C. YacTeH,
00JIaIAT0IIUX CBOMCTBOM aBTOHOMHOCTH, CIIOCOOHOCTH HE3aBHUCHMO CYILIECTBOBAThH APYT OT JIPyTa,
WCTIOJHSAS CBOIO COOCTBEHHYIO 3a/lady IO JIOCTH)KEHHUIO I M BHOCS CYIIECTBEHHBIA BKJIAll B
JOCTHKECHUE TIeTIH O0IIEeH C PYyTrMMU CUCTEMaMHU CUCTEMBI.

O4eBHUIHO, YTO pa3IUYHBIE MOJAETHM MOTYT OBITh KJIACCH(PHUIIMPOBAHBI IO HEKOTOPHIM
MpU3HAKAM, YTO, HAIIPUMED, CYIIIECTBEHHO 00JIETYaeT BBIOOD MCCIIEAOBATENS IIPU aHATM3E OYEePETHOM
CHCTEMBI 1 BBIOOPE MPOTOTHUIIA [T co3Manust €€ moaenu. [ 14]



Mpl yke BBISICHIIM, YTO MOJENb SIBJSIETCS HE MPOCTO 0Opa3oM-3aMEHHUTENIEM OpUTHHATA, HE
JHOOBIM €ro OTOOPaXEHHEM, a OTOOpaKEHUEM IIEJICBBIM. IJTO OJHO W3 TJIABHBIX CBOKMCTB JIFOOOI
moaenu. [loaToMy Monmenb YeloBEUecKOro Tena sl XUpypra W Ui CKyJblTopa OyaeT HMETh
NPUHIMITHATIBHBIC Pa3JIAYKs, TIOCKOIBKY IeJTh UCCIICIOBAHMS Y HUX OYJIT pa3IMIaThCsl.

TakuM o0pa3oMm, Uit pa3HBIX LEJeH TPEOYIOTCS pa3HbIe MOJEIH, IMO3TOMY 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 HarsiIHO pa3HUIIA MKy ITO3HABATEIIBHBIMH H
NpParMaTHYECKUMU MOJICTISIMU  TIPOSIBIIICTCS. B WX OTHOIICHWHM K OpPUTHHAIYy B Ipolecce
JIEATELHOCTH.

[To3naBaTenbHBIE MOJENH SBIAIOTCA (OPMON OpraHu3anuu W MPeICTaBICHUS
3HAHWH, CPEJCTBOM COCJIMHEHHUS HOBBIX 3HAHMH C yke uMeromumucs. [lo3HaBaTenbHas
JEeSTeNLHOCTh OPHUEHTUPOBAaHA B OCHOBHOM Ha TPUOJIMKCHHE MOJETH K PEATbHOCTH, KOTOPYIO
MoJieIb 0TOOpaxaeT. DTo opma OpraHHU3alMK ¥ IPEICTABICHUS 3HAHUM, CPEJCTBO COCTUHCHUS
HOBBIX WM CTapbix 3HaHWU. [lo3HaBaTtenmpHash MOJENb, KaK MPABUJIO, SBISICTCS TEOPETUYECKOU
MOJENBIO.

[IparmMaTudeckre MOJEIH SIBJISIFOTCS CPEICTBOM YIIPABIICHUS, OPTAHU3AINH MMPAKTUICCKON
NeSITeIIbHOCTH, TPEICTaBICHUs O0pa3llOBO MPAaBUJIBHBIX JCHCTBUH WM WX pe3yiabTara, T. €.
UJICATLHBIM TPEACTABICHUEM JTOCTUTHYTHIX IeieH. Vcrmonb30BaHmue mparMaTudecKux MoJIeien
COCTOUT B TOM, 4YTOOBI MPH OOHAPYKCHUU PACXOXKICHUH MEXIYy MOJACIbI0 U PEaTbHOCTHIO
HAIPaBHUTh YCWINS Ha U3MEHEHHE PEAbHOCTH TaK, YTOOBI MPUOIU3UTh PEATBHOCTh K MOJIEIH.
[IparmaTtrdeckrie MO HOCAT HOPMATHBHBIA XapakTep, pojib oOpaslia M CTaHaapra. JTo, Kak
MpaBuJIo, MPUKIIAIHbIE MoaenH. [1,15]

JpyruM TpUHIUIOM KIACCH(PUKAIUHU LEJICH MOICIHUPOBAHUS MOJXKET CIYXHTh JCICHUC
MOJIeIEH Ha CTATHYECKHAE U TUHAMUYECKHE.

Mojenb Ha3bIBAaCTCSl CTATHMYECKOHM, €CIM CpPEelU IapaMeTpOB, Y4YacCTBYIOIIUX B €€
OTHMCaHWHM, HET BpeMeHHoro mnapamerpa. CraThyeckas MOJACIb — MOJEIh KOHKPETHOTO

COCTOSIHHS 00BbEKTa, CBOETO pojia «MOMEHTalIbHas (oTorpadus», Hekuil cpe3 (puc.10).
Nutocdepa

AcTeHocdepa

BepxHsaa
MaHTUS _
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Pucynoxk 10. CraTuueckas Mofesib 3eMJIU B pa3pese

B Tex ciyuasix, Korja 1enu CBsi3aHbl HE C OJHUM COCTOSIHUEM OOBEKTa, a ¢ pa3TMIUsIMU
MEX]Jy COCTOSHHUSMH, BO3HHUKAEeT HEOOXOJMMOCTh B OTOOpa)X€HHUM Mpollecca W3MEHEHUs
coctosiHuid. Takas Mojaenb — AWHAMUYecKas (HampuMmep, MOJIETb BOJIOIMNH 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, pPa3BUBAIOTCS, YYaCTBYIOT B COTPYAHMYECTBE WJIM CONEPHUYECTBE C APYTUMU
MOJICJISIMH, YCTYIAIOT MeCTO Oojiee COBEPIICHHBIM MOJEISIM (Yachl: IECOYHBIC —> BOJISHBIC =
Jajee —> MEXaHWYEeCKUEe —> KBapleBble —> JJICKTPOHHBIC —> aroMHbie). OTHH 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 JIeleBie). ITO HEBO3MOXHO 03 MOJEIMPOBAaHUS CaMOro IMpolecca MOACTUPOBAHUA, 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
BBITOJIHSAIOTCS B IMCKPETHOM BPEMEHH, T.€. 3TH JIIOObIE /1Ba I1ara pas3zieseHbl NPU HCIIOJHEHUN
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 3aladyd HE CYIIECTBYET QJIrOpUTMa pEUIEHMs, TO 3a7ada SBISETCS alrOPUTMHUYECKU
Hepa3permmon.

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



Paspabotka PaspaboTka

TEXHUYECKOTO TEXHUYECKOTO
3aIaHAs MIPOEKTa
PazpaboTka Pazpabotka
OIIBITHOTO pabouero
o0pasma MPOEKTa

Brinyck MaccoBoe
MEJIKOU Cepum IIPOU3BOJCTBO

Pucynoxk 12. Dranbl KOHCTpYUPOBaHUS HOBOW TEXHUUYECKON CHUCTEMBI

Jpyroii mpumep 1aeT PEKOMEHIAIMU IO TIOCJICIOBATEIILHOCTH TIPOBEICHHS DTAlloOB
UMHTALMOHHOr0 MoaeupoBanus (puc. 13).

®DopMHpOBaHUE eI MOACTHPOBAHUS
AOcTpakTHas MOJIEIb
HMmuTanmoHHass MOJIENb
HUccnenoanne u 06paboTka

HHurepnperanys pe3ysbTaToB

PI/ICYHOK 13. Dransl HUMUTAIMUOHHOT'O MOACTIUPOBAHUA CUCTEMbI

Crnioco6b! BomiomeHust Mozeneil. Mbl paccMOTpenH, Kakue CTOpPOHbI OOBEKTa-OpUIMHaia
OTpakaroTCs B MOJIENU. By Moienu 3aBUCUT OT TOTO, KaKasi CTABUTCS 11€J1b, IOl KOTOPYIO CTPOUTCS
Mozenb. [lepeiiieM Teneps K pacCMOTPEHHIO TOTO, HA YEM OCYIIECTBIIIETCS MOJEIUPOBAHUE, T.€. U3
YEro CTpoATca Mojesd. Eciii 4elloBeK co3/1aeT MOJENb CO3HATENBHO, TO TIEPE] HUM UMEIOTCS J1BA
THUIIa MATEPUAIIOB JUIsl TOCTPOEHHUS MOJIENIEH: CPECTBA CAMOT'0 CO3HAHUS U CPEJCTBA OKPYKAIOLIETO
MaTepUaJbHOTO MHpa, T. €. a0CTpakTHbIC (MACATbHBIE) U MaTEepHAIbHBIE MOJENH (pEeasbHBIE,
BEIIIECTBEHHBIE).

AOCTpaKkTHBIE MOJENHU — UJealTbHbIe KOHCTPYKIIUU, TOCTPOSHHBIE CPECTBAMHU MBIIIIJICHUS,
co3HaHus. K aOCTpakTHBIM MOJENSIM OTHOCSTCS, MPEXKJE BCETO, CUMBOJIbHBIE KOHCTPYKIIHH.
CUMBOJIBHBIE MOJIENH SIBJISIFOTCA CBOETO pOJia KOHEUHOW MPOAYKIMEN MbIuieHU. CUMBOJIbHBIE
MOJIeTH JeNATcs Ha (hOpMaTu30BaHHbIE U S3BIKOBBIE MOieNu. DopMann30BaHHBIE MOJEIH — ITO
MaTreMaTH4ecKue, (PU3NYeCKue MOJIeNH, T.C. BBIPAKCHHBIC B BHUAE HAOOPOB MaTeMaTHYECKUX
cuMBOJIOB. OHU 00712/1a10T HAUOOIBIIIEH TOYHOCTHIO 1 OJJHO3HAYHOCTHIO HHTEPIIpETAINH. [2]

BTtopoii TuI CHUMBOJIBHBIX MOJENEHN — 3TO A3bIKOBBIE MOJIeTU. ECTh OpurnHan — yenoBek, u
€CTh €r0 CHMBOJIbHAs MOJENb — CIIOBO «YE€JOBEK». SI3bIK M MbIIUIEHUE Hepa3aenuMmbl. Ha
€CTECTBEHHOM SI3bIKE MBI MOJKEM TOBOPUTH 000 BCEM, OH SIBIISIETCS YHUBEPCATIBHBIM CPEIACTBOM
MOCTPOCHUS JIFOOBIX a0CTPaKTHBIX MOJIeTIeH. JTa YHUBEPCATbHOCTh 00eCIeYBAETCS BBEICHUEM B
SI3BIK HE TOJBKO HOBBIX CJIOB, HO U BO3MOXKHOCTBIO ITOCTPOEHUS BCE 00JI€e Pa3BUTHIX S3BIKOBBIX
MoJienel (CJI0BO = TpeUIoKeHrue —> ab3al] = TEeKCT). Y HUBEPCATbHOCTH SI3bIKA JIOCTUTACTCS,
KpOME BCEro, €mie M TeM, 4YTO S3bIKOBbIE MOJIENM Bcerga o0JalaloT HEOAHO3HAYHOCTHIO,
PaCIUIBIBYATOCTHIO U HEOMPEIEIeHHOCTEIO (puc. 14, a, 0, B).



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.

[Tpu6M3UTENHLHOCTh — HEOTHEMIIEMOE CBOMCTBO SI3BIKOBBIX Mojieiel. YenoBeK MpUxXoauT K
NOHMMAHHIO  JITaHHOW  A3BIKOBOM  MOJENM, NPEeooJeBass €€  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 3AMEHNUTEb OPUTHHAJIA, BBIIOJIHSET ATY POJIb TOJIBKO B ONPEAEIEHHOM OTHOIIECHHH.
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; MOJIONBITHHIE KUBOTHBIE — aHAJIOT YEIOBEYECKOTO
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, —
MOJIEJM PabOThI OT/IENBHBIX arperaroB U MOJIENH paOOThI OTAEIBHBIX Y37I0B 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 cormnamieHre 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/uimu 00BEKT ISl MOJICTHPOBAHUS. Y IOCTOBEPUTHCS B TOM, YTO OHHU
SIBJISIOTCS MTOOXOAAIIMMH JIJIS BBITIOJHEHUS 3TOH 3a1a4H.

BrImomHUTE MOIETTUPOBAHUE TIPOIECCa H/MIIM 00BEKTa pa3IudHbIMU criocobamu. OIEeHUTh
JIOCTOBEPHOCTH KaX10i MOJIENIN U YCUIIHSI, KOTOpbIe OBLIIM MOTpauyeHbl Ha e€ CO3/IaHue.

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 KU3HEHHBIN 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 06J1a1aTh BeeCTBEHHBIE MOIETH?

CoNoOR~WNE



JlaGopaTopnas padora Ne 6
IIpumenenne pa3an4ubix MeToauk (mo OnTHepy, SAury, Uepusxky, KanutonoBy) nis
aHAJIN3a CHCTEMBbI

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

Hugpopmayusn

KubepHeTrka nzyuyaet nmpouecchl nojiydyeHus ¥ nepeiadu, HakoIUICHHsI U peoOpa3oBaHus,
nepepabOTKM W HUCHOJNb30BaHUS HMHPOPMALMU B MallMHAX, JKUBBIX OpPraHM3Max H HX
00bEeIMHEHUAX. Y CTAHOBJIICHHUE CBSI3U MEX/y YIPAaBICHUEM U MH(MOPMALIMOHHBIMU ITPOLIECCAMU —
Ba)KHEHIIee JOCTHXKEeHHE KuOepHeTukd. OHO TO3BOJSET MOHATH TEXHOJIOTHIO TIpolecca
yIOpaBI€HUS M, IJIABHOE, IOABEPrHYTh €ro MW3Y4YEHHIO KOJUYECTBEHHBIMM METOJAMH.
OtnuuutenbHas depra KUOEPHETUYECKOTO IOAXO0AAa K IO3HAHUIO U COBEPUICHCTBOBAHUIO
IIPOLIECCOB YIPABJIEHUSA - HCIOJIB30BAHME HX AaHAJIOrOB B JXUBOM M HEXHBOW IPHUpPONE U
MozenupoBanue. OCHOBHasl 3ajjaua KUOEPHETUKU — JIOCTH)KEHHWE Ha OCHOBE NPUCYILUX €M
METOJOB M CpPEICTB ONTHUMAJIBHOIO YPOBHSI YIpPaBJIECHHsA, T. €. IPHUHATHE HaWIY4IIUX
yIpaBJIeHUYECKUX pelieHnid. TakuM 00pa3oM, KUOEpPHETUYECKUM HA3bIBACTCS TAKOE YIIPaBJICHUE,
KOTOpOE:

— paccMaTpuBaeT OPraHU3alMI0 KaK HEKOTOPYIO OOJIBIIYI0 CUCTEMY, KaXAbIi 2JIEMEHT KOTOPOU
Oepercs HE TOJNBKO caM MO cebe, HO U KaK 4acTh OOJIBLIONW COBOKYIHOCTH, B KOTOPYIO OH
BXO/JIUT;

— oOecrieuynBaeT  ONTHMAJIbHOE  pEIIEHHME MHOTOBAPMAHTHBIX  JWHAMMYECKMX  3ajay
OpraHu3aluy;

— HUCHOJb3yeT crneuupuueckue METO/bl, BbIIBUHYTble KHOEpPHETUKOH (0OpaTHYyI CBS3b,
CaMOpETyJIUPOBaHUE U CAMOOPTraHU3ALIMIO U T. I1.);

— IIMPOKO NPHUMEHSET MEXaHU3alMI U aBTOMATHU3ALMIO YIPaBIEHUYECKUX pabOT Ha OCHOBE
MCIIOJIb30BaHUs BEIUMCIUTEIBLHON U YIIPABIISIIOMIEH TEXHUKH U KOMITBIOTEPHBIX TEXHOJIOTUH.

bnaronaps Takoi TpakTOBKe KMOEpHETHKA HAXOJIUT MPAKTHUECKOE 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 MOJIXOJI0B, OCHOBHOTO KOMILJIEKCA TMOHATUN U

HAYYHbIX UHCTPYMEHTOB KUOEPHETUKHU JUI UCCIIEOBAHUS YKOHOMHUECKUX SIBIICHUH U peIIeHus

MPAKTUYECKUX SIKOHOMUYECKHX 3a/1au.

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

3akoH HeoOxoauMmoro paszHooOpasus. Ilo ompenenenuto  VY.P. OmOu, nepsblif
(dbyHIaMEHTalbHbBIM 3aKOH KUOEpHETHKH 3aKII04YaeTcs B TOM, YTO pa3HOOOpas3ue CIOKHOM
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 cocTossHUM. Ecnu e Takas
aJIeKBaTHOCTh B CHCTEME OTCYTCTBYET, TO 3TO SIBJSETCS CJIEICTBUEM HapylIEeHUs MNpUHIUIA
IEJIOCTHOCTHU COCTABJISIIOIIUX €€ yacTel, a UIMEHHO — HEIOCTaTOYHOT0 pa3HO00pa3Hst SIEMEHTOB B
OpraHU3alMOHHOM MMOCTPOCHUH YacTei. [17]

OrpanuueHue pazHooOpas3us B OBEJCHUU YIPABIIEMOro 00bEKTa JOCTUTAETCS TOJIBKO 32
CUeT YBEJIMUYEHHUS pa3zHOOOpa3usi opraHa ymnpasiieHus (yrpaBieHYECKUX KoMmaHa). YToObl
JOCTUTHYTh MMHHUMYMa pa3HOOOpa3us BBIXOJHBIX pEaKUUi (pe3yabTaToB JesTEIbHOCTH)
CUCTEMBI, YIIPABJISAIOUINI OpraH J0JKEH ObITh CIIOCOOEH K BEIPaOOTKE OINpeIeICHHOI0 MUHUMYMa
KOMaHJ U CUTHaJIOB. EClii ero MOITHOCTh HUKE€ MUHUMYMa, OH HE CIIOCOOEH 00eCTIeYynTh MOJTHOE
YIIPaBJICHHE.

[Iporiecc ympaBieHHsT B KOHEYHOM CYETE€ CBOJIUTCS K YMEHBIICHUIO pPa3zHOOOpasus
COCTOSTHUM yIpaBJIsieMOM CHUCTEMBI, K YMEHBIICHUIO €€ HEONPEIeCHHOCTH. B cOOTBETCTBUU C
3TUM 3aKOHOM, C YBEJIMYEHHMEM CIJI0)KHOCTH YIPABISIEMON CHCTEMBI CII0)KHOCTh YIPABISEMOTO



O50Ka TaKKe J0JDKHA MOBbIAaThea. [loaToMy Bece Gosbliee yCI0KHEHUE arnaparta yrpaBJIeHUs
KOPIOpaLUsIMH, XOJIJUHIaMu, (PMHAHCOBO-IIPOMBIIIJICHHBIMU IPYIIaMH, U T. Il. OpraHUu3alusIMu
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 YNPABICHUS M MAaTEMATUYECKUX METOJOB, a HE 3a CUET
MIPUBJICYECHMS JIOMIOJIHUTEBbHBIX JIFOJICKUX PECYPCOB.

3akoH HEOO0XOAUMOTO pazHOO0Opa3usi UMeeT NMPUHLIUIHAIBLHOE 3HAaYCHUE Ui pa3padoTKu
ONTUMAJIBHOM CTPYKTYpPbI CUCTEMBI YIPABIICHUS, aHAJIN3A CUTyallUU U IPUHATUS KOMIIETEHTHBIX
pemieHui. Ecinu LEHTpanbHBIA OpPraH yIPaBICHHs NP COXPAHCHUM Pa3yMHBIX 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 HHCTAHIUU. [17]

MeTono0orus CHCTEMHOTO aHaIM3a MPECTaBIseT COOON TOBOJIBHO CIOXKHYIO 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 HauOoliee W3BECTHBIX U MOMYJSIPHBIX METOMMK,
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;
CocrasieHune peleHui;
0. [Tpu3HaHue perieHns KOIEKTUBOM UCTIOTHUTENEH U PyKOBOACTBOM;
1. 3aryck nmpolecca pealu3aliy pelicHus;
VYnpasieHre IpoleccoM peaanu3alun peleHus;
Onenka nocneaCcTBUN peann3annu.

RBOoOo~NO~WNE

el
w N

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 pelIeHni B OpraHu3aluu;
VYTBepxkIaeHUE peleHns;
[TonroroBka k BBOAY;
VYnpasieHne IpUMEHEHUEM PETLICHYS,
0. [TpoBepka 3(pHEKTUBHOCTH pEILICHHS.

RO ~NoGaMWNE

ITo FO.U. YepHsAKY [TPOBECTH CUCTEMHBIN aHAIM3 MOKHO CJIEIYIOLIMMH dTanamu [6]:
AHanu3 npobeMsl;
OrnpezeneHne CUCTEMBI;
AHaM3 CTPYKTYpPHI CHCTEMBI;
dopmupoBaHue O0IIeH e U OCHOBHOTO KPUTEPHS;
JlexoMmo3uus 11eJH, BBISIBJICHHE TOTPEOHOCTH B pecypcax, Mpoleccax;
BrisiBenue pecypcoB U MpoIeccoB, KOMIO3UIUS LETH;
[IporHo3 u aHanu3 OyIyIIUX YCIOBHIA;
OneHnka nenel u CpescTs;
Ot60p BapuaHTa;
0. JlnarHo3 CymecTByIOLIEH CUCTEMBI;

ROo~NoaMwNE



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. OnpeneneHne TPaHUI] CHCTEMBI C IIENbI0 OTICNICHUS 00BEKTa OT BHEIITHEH CPEIbI,

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

BeiGepute HekoTopyro cucremy M ucciaenyire e€. Ilpoananusupyiite cucteMmy corjiacHoO
JTaraM CUCTEMHOTO aHau3a, onpeaeneHHbIM B Metoaukax C. OnrtHepa, C.fnra, FO.U. Yepnsika
u D.A. KanuronoBa. Pe3ynbraTsl npeicTaBbTe B BUIE CBOAHOM TaOJMIbI, CTPYHNIHPOBAB I10
CTPOKaM CXOHE 3TaIlbl.

Konumponwsusie éonpocwi

KaxoBa 0651acTh HHTEpECOB KHOEPHETHKH KaK HAyKH?

Kakoe ymnpaBieHue Ha3pIBaeTCsl KHOSPHETUICCKUM?

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

Yro Takoe METOAUKA CHCTEMHOTO aHaau3a?

Kaxkue cxosxue 3Tarbl B pa3JIMYHbIX METOJUKAX aHAIM3a CUCTEM.

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?

[Iepeuncnure 3Tanel aHanu3a cucteMsl o J.A. KanutoHoBy.

10. Uto sBisieTCS OCHOBaHHMEM JJisi OIEHKH 3(P(GEKTHBHOCTH MPUHSITHIX MO UTOTaM
aHaJIM3a CUCTEMBI PEILICHUI?

CoNoOA~WNE

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

Llenv pabomoi

O3HakoMumvbcs ¢ NOHAMUAMU HAULYHYUE20 U ONMUMATILHO2O pPeuleHUs. UCC1e008ambs
ePaHUYbl NPUMEHUMOCU 2PAdUYecKUX Memooo8 ONnpedeNeHus peuleHus 3a0ayu, U3y4umeo
OCHOB8bI ONMUMU3AYUU U 0DIACTb Peulaemblx 3a0ay.

Hudhopmavyus

B 1897 romy wranbsHckuii skoHoMuct B. Ilapero, uccinemoBaBmuii pacnpenencHue
MaTepuaibHBIX PECYpCOB CPEAM Pa3IUYHbIX CIOEB HAcCeIeHHUs AHIVIMA TOTO BPEMEHH, BBIBEI
dopMyny, MOKa3bIBAIOIIYIO, YTO Ojara pacmpelessioTcss HEepaBHOMEpPHO. JTa Teopus Oblia
MPOWLTIOCTPUPOBaHa Tpaduueckn amepukanckum 3xkoHomucToM M. C. Jlopenmiom B 1907 rogy
nuarpammoii. O0a y4eHBIX MOKa3alid, YTO B OONBIIMHCTBE CIIy4aeB HAaUOOJbIAs A0S JOXOJ0B
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 wu3z TlapBapackoro YHHBeEpcHTETa
Jxopmx K. 3und obpatnin BHUMaHKE Ha CIEYIOIIYIO 3aKOHOMEPHOCTh. OH MpHIen K TOMY, YTO
okosio 20-30% ycunuit maroT pe3yabTaTuBHOCTH B 70-80% 0T MakcuMyma, KOTOPBI MOXKHO OT
HUX TMONY4YuTh. Takum oOpazoM, 3umd 3aHOBO OTKphLT npuHIuUN [lapero, mokazaB OCHOBBI
caMOOpraHu3aluu Bcex pecypcos. [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 chopMUpOBasI 3aKOH
«HEMHOT'OTro, HMEIOLIEro pemaroniee 3HayeHue». 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 JHArpaMMBbl
[Tapero. YyeHslil B cBOEH PYKOIIMCH IIPU3BIBAJ K MACCOBOMY BHEAPEHUIO JAHHOI'O NPUHIUIIA B
pasziuuHble chepbl MPOU3BOJICTBA, Ja0bl HCKOPEHUTh OpaK U MOBBICUTH KAYECTBO BBITYCKAEMBIX
TOBapOB.

CeroHss 3TOT 3aKOH MPHUMEHSIETCS MPAKTUYECKH B JIOOBIX OO0JIACTSAX J1€ATEIbHOCTH.
SnoHCKkMit cOI03 y4eHbIX U MHX)eHepoB B 1979 r. Bxmtounn nuarpammy llapero B cocrtaB cemu
METO/I0B KOHTPOJISI KAYEeCTBa.

Htak, B obmem ciydae, «[Ipuamun 80/20» rmacur, 9TO HEOONBINAS OIS IPHYMH,
BKJIQJ[bIBAEMBIX CPEJCTB WM MPUIaraeMbIX YCHIJIHMM, OTBEUYAET 3a OOJBIIYIO OO PE3yIbTaTOB,
[0JIy4aeMOM MPOYKIUHU WK 3apab0TaHHOI'O BO3HATPAXKICHUS.

Hanpumep, na nonyuenue 80% pe3ynbratoB yxoaut 20% Bcero 3aTpau€HHOIO BPEMEHH.
Beixoaut, 4To Ha mpakTuke 4/5 MPUIOKEHHBIX YCHJIMKA TPAKTUYECKW HHUKAK HE BIMAET Ha
pe3ynbTar.

Takum o6pasom, Ilpunuun 80 Ha 20 yTBepKIaeT, YTO JAWUCHPOINOPLUS SBISETCS
HEOTHEMIIEMBIM CBOMCTBOM COOTHOILIEHUSI MEXAY IPUUMHAMU U PE3yJIbTaTaMU, BKJIaIbIBAEMbIMU
U TOJy4aeMbIMU CpPEICTBAMH, MPUIATa€MbIMU YCUJIUSMU U BO3HArpakJe€HUEM 3a HHX.
Bripaxkenue «80/20» Xopolo omuchIBaeT JaHHYIO aucipornopirio: 20% BIOKEHHBIX CPEICTB
npuHocaT 3a 80% otmaun; 80% cneactBuit npoucrekarot u3 20% npuunn, 20% ycwinii 1ar0T
80% pesynbraros. [18]

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

O61aCTE Yro onpenenser «lIpuHumn
80/20»
PUMEHEHUS 0% 80%
aCCOPTUMEH o0
T 00BeM Ipoaax
busnec
MOKyTaTese MPOIICHT
)7 IpUOBLIH
[TpousBomc MCXO/IHBIX CTOUMOCTh
TBO IPOJYKTOB TOTOBOTO M3/1EHS
MIPECTYITHU MPEeCTYIUIEH
KOB 1505
BOJIUTEJICH JTII
OOmiecTBO Opadyromuu pa3BoJIOB
XCsI
BO3MO>KHOC
neren Teu CUCTEMEI
o0Opa3oBaHUs
ONSKIBl B BpeMsI
rapaepooe MCIIOJIb30BaHUS
JIOKHBIX
Jlom MIPUYUH cpabaThIBaHUM
CUTHAJIM3ALUHU
. . HaKaIuluBae
neicTBUi
MOTr'0 Mycopa




JlBuraTens BHYTPEHHETO CropaHMs HarisaHO crpaBeiuBocTh [Ipunmuma 80/20: 80%
SHEPIvH, BBIACIMBLICHCS IPU CTOPAHUU TOILIMBA, TEPSIETCs, a KoyecaMm mnepenaercs auib 20%
Bcel aHepruu. Otu 20% Tomnua npou3BogsaT 100% Bcero ABMKEHHUS.

Huarpamma [lapeTo — MHCTpYMEHT, MO3BOJISIONIMN PacCIpeAeIUTh YCUIUS ISl pa3peuieHUst
BO3HHUKAIOIIMX MPOOJIEM M BBIABUTH OCHOBHBIE MPHYUHBI, C KOTOPBIX HYXHO HAaYMHATh
neiictBoBath. PaznuuaroT nBa Buja quarpamm Ilapero — no pesynabTataM M NpUYUHAM.

Juarpamma Ilapero no pesynbTaraMm IeATENIBHOCTH. JTa AMAarpaMmMa IMpeiHa3HaueHa AJs
BBISBJICHMSI TJIaBHOW MpoOJIeMbl M OTpakaeT CIEAYIOUIME HeXKelaTelbHble Ppe3yJbTaThl
JESTEIIbHOCTH
— KayecTBO: JE(EeKTbl, IOJIOMKH, OIINMOKH, OTKa3bl, pEKJIaMallld, PEMOHTBI, BO3BPATHI

IPOJLYKLIH;

— ¢ce0ecToMMOCTh: 00bEM NOTEPS, 3aTPaThI;

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

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

Huarpamma Ilapero mo mnpuumHaMm. DTa auarpaMma OTpakaeT MPUYHMHBI TPOOIIEM,
BO3HHKAIOIIMX B XOJI€ IPOM3BOJICTBA, U UCIIOJIb3YETCA JJIs BBIABICHUS ITIABHOW U3 HUX:

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

— 000pyJOBaHME: CTAHKM, arperatrbl, MHCTPYMEHTbI, OCHACTKa, OpraHu3alus HCIIOJIb30BaHMUs,
MO/JIEIH, ITAMIIBI;

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

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

— HW3MEpPEHUs: TOUHOCTh (YKa3aHUH, YTeHUs, NpUOOpHasi), BEpHOCTh U TIOBTOPSAEMOCTh (YMEHHE
JaThb OJMHAKOBOE YKa3aHHWE B IOCIEAYIOIIMX W3MEPEHUSX OJHOTO U TOrO K€ 3HAYEHUS),
CTaOMIIBHOCTD (IIOBTOPSEMOCTh B TEUEHHE JAJIUTEIBHOIO IEPHO/1a), COBMECTHAS TOYHOCTb, T. €.
BMECTE C MPUOOPHON TOYHOCTBHIO M TapUPOBAHUEM MPHOOpA, TUI U3MEPUTEIHLHOTO Mpubdopa
(aHayOTOBBIN WK ITU(POBOH). [18]

IToctpoenune nuarpammsl [lapeTo cOCTOUT U3 CAEAYIONIMX NIArOB:

Hlar 1. IIpenmonaraercs, 4YTO Ha JaHHOM OJTale Mbl YK€ HMEEM pe3yJbTaTbl BCeX
IPEIbIIYIIMX [IaroB MO pelIeHHI0 npolaeM: GopMyIHMpOBKAa U OCTaHOBKA NMPOOJIEMBI, aHAIN3
ee, cOOp HEOOXOOUMBIX JAHHBIX M (UKCAllMsi UX B KOHTPOJBHBIX JUCTKax. [ moctpoeHus
I[I/IanaMMI)I Heo0XxoauMo pa3paboTarh O1aHK TaOIMIIbI, B KOTOPYIO 3aHOCST:

TUNBl (IPU3HAKK) CilydaeB, (AaKTOB (JaHHBIE Jy4Yllle BCEro pacrojiaraTb B YOBIBAIOIIEM
MOPSI/IKE - B HaYaJIe TAOJIUIIBI THIT COOBITHS, UMEIOIINI HanOoJIbIee KOJINIECTBO TIOBTOPEHHH,
B KOHIIC TaOJIUITbI - HAUMEHBIINH );

— KOJIMYECTBO MOSBIECHUH (TIOBTOPEHUI) Ka)KJOT0 TUIA;

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

— TPOLEHT YMCIIa MO KaXI0MYy IPU3HAKY B 0011el cymMme;

— HaKOIUICHHBIN MPOIEHT (C HApaCTAIOIUM UTOTOM).

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

Hlar 2. JTanee HE0OX0AUMO HAYEPTUTH OJJHY TOPU3OHTAIBHYIO U JIBE BEPTHKAJIBLHBIE OCH.

— BEPTUKAaJbHBIC OCH:

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 TUIIOB (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 WHTEpBaJa HAa TOPU3OHTAJIBHOM OCH, HAHOCATCA TOYKM HAKOIUICHHBIX CYMM
(pe3yIbTaTOB WIIH MPOIEHTOB) M COSTUHSIOTCS MEXITY COOOH OTpe3KaMH MPSMBIX.

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

— HaJINUCH, Kacaloolluecs AMarpaMMmbl (Ha3BaHHE, pa3MeTKa 4YMCJIOBBIX 3HAYEHMH Ha OCHX,
HaMMEHOBAHUE KOHTPOJIUPYEMOTO U3AEIHs (COOBITHS ), UM COCTaBUTEIIS AUATPAMMBI);



— HAJIUCH, Kacaloulrecs JaHHbIX (Tepuo] coopa HHPOpMAIIUU, 0OBEKT UCCIEIOBAHUS U MECTO
€ro MPOBeJCHHUS, 00IIee YUCIIO 00BEKTOB KOHTPOJIs) (puc. 15).
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HMecenenyemnie thakTopsl (Hmﬁrepa uanenuin): (1—5) — takropsr,
TIPENCTARTAIOINNAE WHTEPEC; 6 — TpovyHe hakToOPhI

Pucynok 15. [Ipumep nocrpoenust auarpammsl [lapeto

CoBeTbl 110 MOCTPOCHUIO AuarpaMmsbl [1apeto:

1. Cnenyer ucnonbp30BaTh pa3Hble KJIacCU(UKAIIMU U COCTABUTh KaK MOKHO OOJIbIIIE AHArpaMM
[Tapero. Cytb npoOiieMbl MOXKHO YJOBUTH, HaONIOAas SIBJICHUE C Pa3HBIX TOUYEK 3PEHHS,
MO3TOMY Ba)KHO ONMPOOOBaTh pa3iMuHble MYTH KIACCHU(PUKALMU JAaHHBIX, TIOKA HE BBISBSITCS
HEMHOTOUHNCIIEHHbIE Ba)KHbIE (PAKTOPBI, UTO U CIYKUT 11eNbto aHanu3a [lapero.

2. HexxenaTenbHO, 4TOOBI Ipymnna «rmpouney» (HakTopbl (WIH OT «APYTHUe») COocTaBisia O0IbIION
nporeHT. Ecim Takoe MpoucXoIuT, 3HAYUT, OOBEKTHI HAONIOJACHUS PACKIACCUDUITIPOBAHBI
HENPaBWJILHO M CIHMIIKOM MHOTO OOBEKTOB IOMAlo B OJHY Irpymnmy. B »ToM ciydae Hamo
MCITIOJIH30BATh JPYrOW MPUHIKIT KJIAaCCU(PUKALIUN.

3. Ecnu nanHbIle MOXKHO TIPEICTaBUTh B JEHE)KHOM BBIPRXKEHUH, JIYUIIE BCETO MOKa3aTh 3TO Ha
BEPTUKAIBHBIX OCsAxX auarpammsbl [Tapero. Ecnu Henmb3s OIEHUTH CYIECTBYIONIYIO TPOOJIEMY B
JIEHE)KHOM BBIPKEHUHU, CAMO HCCIIEIOBAaHHE MOXKET OKa3zaTbcs Hed((HEeKTUBHBIM. 3aTpaThl —
BA)KHBIN KPUTEPUI U3MEHEHHUH B YIIPABJICHUH.

Tepmun «onmumanbHOCMby O3HAYAEM XAPAKMEPUCMUKY KA4ecmea HNPpUHUMAeMbLX
peutenuti (OnNmumManbHoe peuleHue 3a0a4y, ONMUMALbHLIL NIAH, ONMUMATIbHOE YNpasieHue),
Xapaxkmepucmuky COCMOAHUSL CUCTNeMbl UNU ee NO0BeOeHUs (ONMUMATbHASL MPAaeKmopus,
onmumanvHoe pacnpeoeienue pecypcos, OnmumMalbHoe OyHKYUoHuposeanue cucmemst) u op. Bcé
9MO He abCONOMHbIe NOHAMUSL. HEelb35l 2080PUMb 06 ONMUMATILHOCIU 8000U4e, 8He YCI08Ul U Oe3
MOYHO ONpeOeNeHHbIX Kpumepuee onmumaibHocmu. Pewenue, naunyuuee ¢ 00HUX Yclo8Uusx u ¢
MOYKU 3PeHUs. 00HO20 KPUMepUs, MOA*Cem OKA3AMbCsL OANIeKO He IYYUUM 8 OPY2UX YCLO8UX U NO
opyeomy kpumeputo. IlpumenumenvHo K OONLWUHCMBY CUCMEM, HPUXOOUMCA YHUMbIBAMb
makace akmop ycmouyugocmu npeoiazaemozo peuteHus. Moowcem oxazamvbcs mak, 4mo
ONMUMATLHBIN PACYUEMHBII NIIAH HEYCMOUYU8: 11obble, 0adxce He3HaAUUmenlbHoe OMKIOHEeHUs. Om
He20 MO2ym Npueecmu CUCMeMy K He2amueHbiM NOocie0cmeusm u oaxce K Kkpusucy. M1 6 smom
cryyae yenecoobpasznee NPUHAMb He CAMbIL ONMUMATbHLIU, HO Oojlee YCmoudugvlli NiaH,
OMKIOHEHUSI OM KOMOPO20 OKANCYMCA He CMmOob onacHuimu. Kpome mozo, nockonvky mooens
HUK020a He Ovleaem MOYHbIM ONUCAHUEM CUCTEMbl, MO U NOJYYEeHHOe HA e€ OCHO8e peuieHue
makoice He A61Aemcs 0043ameNbHO HAUNYYWUM peuleHuemM peanrbHou 3aoayu. M ece oce oHO
Jydue 1100020 0py202o peuleHusl, NOAY4eHHO20 UHBIMU Memooamu u ¢ opyeumu kpumepusmu. [19,
20]

Hmanvanckuii sxonomucm B. Ilapemo mamemamuyecku cgpopmynuposan 0OuH u3 camwvix
PACNPOCMPAHEHHbIX Kpumepues OnmumMaibHOCMU, KOMOopbulil NOAYYUL NPUMEHEHUe He MOIbKO 6
9KOHOMUKe, HO U 6 ecmecmeeHHblX Haykax u mexHuke. llapero cpopmMynupoBana e€ro Tak:
«Crnenyer cuuTarh, 4TO II0O0E N3MEHEHUE, KOTOPOE HUKOMY HE MPUYHUHSET YOBITKOB U KOTOPOE
OPUHOCUT HEKOTOPBIM JIIOJSIM MOJIb3Y (IO MX COOCTBEHHOMN OIICHKE), SIBISIETCS YIYYIICHUEM).
Kpurepuii Ilapero mpumeHsieTcss MpU pEHICHUSX TaKUX 3a7ad, KOorja ONTHUMHU3ALMS O3HAYaeT
yIydlIeHHe OJHUX MToKa3aTesiel MU YCIOBUH, YTOOBI IPYTHe HE yXYILIAINCh.



3aoanue

Buiopamv cucmemy unu npoyecc ons aumanusa. Ilocmpoums ouacpammwur Ilapemo no
APUYUHAM U NO  Pe3yIbmamam OesamenbHOCMU CUCTEMbl, UCCe008as8 3pghexmusHocmu
cucmemvl/npoyecca, ucxoos uz «Illpunyuna 80/20». Oyenums KOppeKMHOCMb Memooq.

Konmponsusie éonpocwi:
1. KeMm 1 korna 011 chopMynupoBaH 3aKOH «HEMHOTOT0, UMEIOIIETO PEHIaAolee 3HAYCHUE)?
2.Yt0 06srun0 minmtoctpupyet Kpusas [1apeto?
3.Uro BeisBisieT auarpamma [lapero mo pesynpraTam nesTeabHOCTH?
4.Yto noka3biBaet quarpamma [lapero no npuunnam?
5. B uém 3akiouaeTcs 3a1a4a ONTUMAIBHOTO YIIpaBIeHUs?
6.UYro o3nauator obnactu A, B, C Ha nuarpamme Iapero?
7.YT0 0611ero u B 4éM paziuuus Mexay nuarpammoit [lapero u nuarpammoit Mcukapa?
8.KakoB anroput™m noctpoenus auarpammsl [Tapeto?
9.IIpuBenure coOCTBEHHBIE IPUMEPHI padoThI mpuHLUIA «80/20%.
10. Kak MoxHO uicniosib30BaTh npuHIuM [lapero B yuéde?



JlabopaTtopHas pa6ota Ne 8
Metoanl ucciaenoBanusa cucreM. MeTo CHHEKTHKH

Lenv pabomut
Hayuumuca naxooums ananocuu u memagopul 015 npoyeccos u aeieHull, NPOUCXo0AUUX 6
MEeXHU4eCcKUx U 8 NPUPOOHLIX CUCEMAX.

Hudpopmayusn

TepMUH «CUHEKTHKa» 3aWMCTBOBAaH M3 Tpedeckoro s3bika. OH O3HA4YaeT COSAMHCHHE
BMECTE Pa3IMYHBIX U HE UMEIOIINX BUAUMBIX CBSI3€H 3JIEMEHTOB.

B 1980 rogy aBoe yuénpix u3 Muuuranckoro yuusepcurera (CILIA) Mspu I'mk u Kur
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. HoLyoaxk

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 & 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 HCCIIEOBAHUM OHU I0KA3aJIH, YTO OOJBITUHCTBO OOIINX BHIBOIOB
CleNaHO HpU OOHapyXkeHHH Moaodus (aHamoruit um Metadop) Mexay AByMs WM Oosee
cutyauusMu. llpueMbl HCIONb30BaHMSI AaHAJIOTHM OTHOCATCA K METOJIaM IICHMXOJIOIMYECKOMN
AKTHBU3ALIMHM TBOPYECKOTO MBIIUICHHUS. [21]

HaunbGonee nHTEpecHBIM METOAOM, UCHOJB3YIOIIMM aHAIOrHH, sBiseTcs «CHHEKTHKa» —
METOJ1 pelIeHns 1300peTaTeIbCKUX 3a1a4 1 MOMCKa HOBBIX OM3HEC UJIeH IpyIIoi CelnanucToB,
HIMPOKO HCIOJIb3YIOUIUX PA3IIMYHBIE TUIIBI aHAJIOTUH. DTOT METOA ObLI NpeasioxkeH Y. ['oparoHoM
(CIIA) B 1952 rogy. OH OCHOBaH Ha CBOICTBE UEIOBEYECKOTO 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 BOCIPOU3BE/ICHUE PAaHHEE MEPEKUTHIX MBICIIEH, BOCIPUATUH, U "BKIIOYUTH"
6oraryo MH(QOPMALMIO MPOLUIOrO OMbITA JJIs PElIeHHUs] MOCTaBIEHHOM 3ajaud. DTOT METO[
OTHOCHUTCSI K DBPUCTUUYECKHM METO/IaM.

[Tono6GHO mosicKa3Ke, aHAJIOTUS JOJKHA BOCIIPUHUMATBCS KaK COCTaBHAs 4acTh pelaeMoi
3a7a4u. BBIIESIOT 4eThIpe OCHOBHBIX THIIA AaHAJIOTHMA:

JInunas anasorusi. Ecim Bbl XOTUTE pa300paThCsl B CII0XKHOM SIBJICHUHU, MPEICTaBbTE ceOs
COCTaBHOM 4acThIO ATOrO siBJIeHUs. Harpumep, eciii Bbl XOTUTE IOHATH MOJIEKYJIIPHOE CTPOEHUE
cMmecH, TpencTtaBbTe ceOsi Monekynoil. Kak Ob1 Bbl moBenu ce0s? Kak moctynuim Obl ipyrue
MOJIEKYJIbI, K KOTOPBIM Bbl HAMEPEHBI MPULIETUTHCS? MOKET, BBl YBUAUTE C 3TON TOUKH 3pEHUS T
HEYJIOBUMBIE CBSI3U, KOTOPBIE OBLIN paHee BaM HEJJOCTYITHBI.

IIpsimas anagorusi. ConocraBbTe 3a/1a4y, HaJl KOTOPOH Bbl paboTaeTe, ¢ psIoM 3a1ay 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 MeMOpaHOii, KOTopasi yrpaBJisieT UMHU, U €CIM Takas TOHKas MeMOpaHa MOKET 3aCTaBUTh
JIBUTAThCSI OTHOCUTEIBHO TPOMO3JKHE XPALIM, TO oyeMy Obl Moeil Oojee TOJICTOM M MIOTHOU
MeMOpaHe He 3aCTaBUTh JBUTAThCS CTAIBHYIO IUTACTUHKY». Tak OblT mpuayMaH TesnedoH.

CuMmBo/IMuyeckasi aHaJIOrUsl. OTa CTpaTerus peuleHus 3ajad TpeOyeT 3pUTEIbHOIrOo
BooOpakeHusi. Ee 1enp — oTopBaTbcs OT OrpaHWYEHUM, HAKJIAIbIBAEMBIX CIOBAMU 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 NpuXOAUT BaM Ha YM B BallMX CaMbIX
danTacTuueckux meurax? Hampumep, Bbl MOXkeTe BOOOpPa3UTh JIBYX MaJIEHBKMX HACEKOMBIX,
KOTOpBIC OYAYT aBTOMAaTUYECKH 3aCTETUBATH BaIly KYPTKY, WIH I'yCEHUITY-IIEIKONPsIa, KOTOpas
HAYHET OBICTPO MPSCTH IIETK, YTOOBI BBl HE 3aMEP3JTU IIPU PE3KOM MOXOJIOAAaHUH. DTO MIPUMEPHI
danTacTuueckux aHamoruid. Kak u B ciyyae MO3TOBOro ImrypMma, (GaHTACTHUECKHE 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 MHIUBUIYaJIbHOM, TaK M B KOJUIEKTUBHOM TOPSJIKE.
B KOIIEKTUBHOM MPOPECCHOHATBPHOM MPHUMEHEHWM Ha HAYajdbHOM JTale CHHEKTHYECKOTO
0oOCYXXJIeHUSI aHAJIOTUM HCHOJB3YIOTCS il Haumbojee 4YETKOTrO BBIABICHUS W YCBOCHUS
YYaCTHUKAMU CYTH perraeMoil mpoosieMsl. [IpoucxonuT oTka3 OT OYEBUAHBIX PEUICHUH. 3aTeM B
Ipolecce CHEMUAIbHO OPraHU30BAaHHOTO OOCYXKIIEHUS OIPENENSIOTCS TJIaBHbIE TPYIHOCTH U
MPOTUBOPEUHS, TPEMATCTBYIOIINE PENICHUIO. BpIpabaThIBalOTCS HOBBIE (OPMYITUPOBKHU
npo0JieMbl, OMpeAeNstoTcs Iend. B nanpHeiieM Mnpu MOMOIIM CHENHAIbHBIX 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 uHAMBUAYaTbHOM MCIOJIB30BAHUM CTPOrOro AjJrOpUTMa HET, PA3JIMYHbIE BUBI
AQHAJIOTU U TPUMEHSFOTCSI COBMECTHO JIJII CHHEKTUYECKOIO aHAJIN3A.

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

3aoanue

Hccneoosamv  npocpammHblil/annapamio-npocpammHulilL.  KOMIIEKC C MOYKU 3PeHus
UCNONb308AHUS PAZTUYHBIX 6U008 aHalo2ull 8 e€ paspabomke u @yukyuonuposanuu. Cnauana
oamv Kpamkoe onucanue cucmemvl. Pezynomam modcno npeocmasums 6 6ude mabauybl
(Kypcusom 0aH npumep 3an0aIHeHUs):

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  AHATIO2US.
us

Hay4Ho-ghanmacmuyeckoe
o pomana I'. Yonnca ....

In X npu
emenm2 CcO30aHUU
oslemenma
ovlna
UCNONIb306AH

a ananocus ¢

Cess3 ol
b MedHcoy Cc8s3U  MedHcoy
nemMenmam aemMenmamu
ulu? ovina
UCNOIb306AHA
aumanozus c...

Konmponvuwvie éonpocwi:
1. YTto 03Ha4YaeT TEPMUH «CHHEKTHKA»?




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 IPUMEHEHHUS 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?
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IIpunioxenne 2

OueHo4HBbIE CpPeICTBA A5 NPOBeIeHNUsI IPOMEKYTOUHOI aTTecTaluu

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

Kon
HWHJIUKaTOpa

Nuaukatop 10CTHXKEHUS
KOMIIETEHIINHN

OneHouHble CpeCcTBA

[1K-1: CiocoOHOCTh aHAM3UPOBATh TPEOOBAHUS K IPOTPAMMHOMY 00€CIIEUEeHHUI0 1 0a3aM JaHHBIX,
pa3pabOTKM TEXHUYECKUX CIeHU(HUKALNI Ha TPOrpaMMHbIE KOMITOHEHTHI U X B3aHMOJICHCTBHE,
IPOEKTUPOBATH MIPOrpaMMHOE oOecriedeHne u 0a3bl JaHHBIX

IK-1.1

AHau3upyeT TpeOOBaHUS K
pa3paboTKe IPOrpaMMHOTO
obecneuenus 1 0a3am JTaHHBIX

Cucrema MOHUMAETCS KK ...

1) BoOIIIOIIEHNE CUCTEMBI,

2) MHIMBUAYaJbHBIN, YHUKAILHBIH (QU3HYECKH 00BEKT,
CYIIECTBYIOUINN B PU3MYECKOM MHUPE;

3) n300pakeHNEe CUCTEMBI,

4) abcTpaknys, orpaHUICHHAs BHEIITHEH cpeIoi

Onucanne CUCTEMEI - 3TO ...

1) nadopmanus onpenencHus, 3anucaHHas Ha KAKOM-TO
HOCHUTENe HH(POPMAIUH;

2) BOIUIOIIEHUE CHCTEMBI;

3) dhopmanmzarus COOBITHH, IO U MOCIIE KOTOPHIX
COCTOSIHUE CUCTEMBI U3MEHSIETCSI

DKCTEHTOM Ha3bIBACTCH ...

1) MecTo MHANBHIA B HEKOTOPOM MPOTSHKEHHOM
MIPOCTPAHCTBE-BPEMEHH;

2) MECTO HAXOXACHUS MHAUBHUIA B KOHKPETHBI MOMEHT
BpCMCHH;

3) auckpeTrHas 00J1acTh HOCHTENS HH(pOpMaIun

[1K-1.2

OrnieHUBaeT Ka4eCTBO
pa3pabOTKU TEXHUYECKUX
cnenuduKanuii Ha
MPOrPaMMHBIC KOMITOHCHTHI H
WX B3aUMO/JICUCTBUE

COBOKYITHOCTH BCE€X OOBEKTOB, N3BMEHEHUE CBONCTB
KOTOPBIX BIIUSIET HA CUCTEMBI, & TAK)KE TYX 0OBEKTOB,
YbH CBOWCTBA MEHSIOTCS B PE3yJIbTATE MTOBEICHUS
CHCTEMBI, 3TO:

1) cpena;

2) moacucTeMa;

3) KOMITOHEHTBI

OObenrHeHne HEKOTOPBIX TaPaMETPOB CUCTEMBI B
napamerpe 0ojiee BBICOKOTO YPOBHS — 3TO. ..

1) cuneprus;

2) arperupoBaHue;

3) uepapxwusi.

[TpuHIMIT MHTETpaIMK HATIPABJICH:

1) Ha U3y4YeHNE WHTETPATUBHBIX CBOWCTB U
3aKOHOMEPHOCTEH;

2) pamXHUpOBaHUE 3JIEMEHTOB CHCTEMBI IO 3HAYMMOCTH;

3) Ha MOJIy4YCHHE KOJUISCTBEHHBIX M KOMIUICKCHBIX
XapaKTEPUCTHUK.

IK-1.3

OreHUBaeT Ka4eCTBO MPOCKTA
Ha pa3paboTKy MPOTPaMMHOTO
oOecrieueHns 1 0a3 JaHHBIX

Kakas 3ak0HOMEPHOCTB MPOSBIAETCS B CUCTEME B
MTOSIBJICHUH Y HE€ HOBBIX CBOWCTB, OTCYTCTBYIOIIUX Y
3JIEMEHTOR?

1) aAIMTUBHOCTS;

2) UEIOCTHOCTH;

3) 060Cc00IICHHOCTE;

4) MHTETPaTHUBHOCTH

4D-0oHTONOTHS - 3TO ...

1) cymecTBOBaHHE MUpa B YETHIPEXMEPHOM
MIPOCTPAHCTBE-BPEMEHH 110 DHHIITEHHY;

2) OHTOJIOTHSI, BKITFOYAOIIast 4 COCTABIISIONINX BHEITHEH




Cpezpl - 3eMJTI0, BOAY, BO3AYX, OTOHb;

3) BenmnuuHa, SIBILIONIASLCS SAMHON MEPOH Pa3TUIHBIX
(hopM JBMKEHUS M B3aUMOICHCTBUS MaTepUH, MEPOI
repexo/ia ABIKEHUS MaTePHH U3 OTHUX (popMm B
Ipyrue

KoMMyHHKaTUBHOCTh OTHOCHUTCSI K TPYIITIC
3aKOHOMEpHOCTEN

1) OCyIIeCTBUMOCTH CUCTEM

2) B3aMMOJICHCTBHUS YaCTH U LIEIOTO

3) pa3BUTHS CHCTEM

4) nepapXuueCKOu yrmopsIOUeHHOCTH CHCTEM

[TK-2: CriocoOHOCTh K aHaIU3y MpOOJIEMHOM CUTYaIuH, pa3paboTke TpeOOBaHU K CHCTEME,
MMOCTAaHOBKE 1I€JIEH CO3JJaHUsI CUCTEMBI, pa3padOTKe KOHILETIIMA CUCTEMbl U TEXHUYECKOTO 3aJaHus
Ha CO3/IaHH€ CUCTEMBI, IPEACTABICHUS KOHIIEIIMU, TEXHUYECKOTO 33/1aHUs HA CUCTEMY U
M3MEHEHUN B HUX 3aMHTEPECOBAHHBIM JIHIIAM

I1K-2.1

OrneHuBaeT BIOOP CPEICTB U
METO/IOB JIJIsl TPOBEICHHUS
CHUCTEMHOTO aHaJIn3a MpU
MPOEKTUPOBAHUH
MIPOrpaMMHOTO 00ecIIeueHUs
JUISL aBTOMATU3UPOBAHHBIX
CHCTEM

Kakas u3 ocoOeHHOCTEH HE ABTSAETCS XapaKTEPUCTHKOM
Pa3BUBAIOILUXCS CUCTEM

1) omHOHAIIPABIIEHHOCTS;

2) HEeCTallMOHAPHOCTh OTJENIbHBIX apaMeTPOB;

3) menenoJaraHue;

4) yHUKaJIbHOCTb MOBEJICHHS CHCTEMBI.

IIpunnur ............... 3aKirogaeTcs B ToM, uyto AUC
CO3JIAeTCsI C YUETOM BO3MOYKHOCTH MOCTOSTHHOTO
MIOTIOJTHEHUS! 1 OOHOBJICHUST (PYHKIMI CHCTEMBI 1
BUJOB e¢ o0ecreyeHus

1) pa3BuTus;

2) cTaHAapTH3ALUUK U YHU(PUKALIUHY;

3) COBMECTUMOCTH

IIpunnur ........... MO3BOJISIET NOJOUTH K UCCIIETyEMOMY
00BEKTY KaK eIUHOMY II€JIOMY; BBIIBUThH Ha ATON
OCHOBE MHOT'000pa3HbIC THIIBI CBSI3CH MEKIY
CTPYKTYPHBIMH 3JIEMEHTAMHU, 00ECTICUNBAIOIITIMH
LIETIOCTHOCTh CUCTEMBI; YCTAHOBUTH HAPABICHUSA
MPOU3BOJICTBEHHO-

XO3SMCTBEHHOU JIEATEIIbHOCTH CUCTEMBI U pealIu3yeMble
€10 KOHKPETHBIE (DYHKITHH.

1) cranmapTu3anuy;

2) CHCTEeMHOCTH;

3) coBMECTUMOCTH




0) Ilopsanoxk mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTAMH, MOKA3aTeJM M KPHTEPHH
OLICHMBAHUSA:

[IpomexxyTounast arrectranus o aucuuiuinie «CUCTEMHBIA aHAU3)» BKIIOYAET TEOPETUUECKUE
BOTIPOCHI, ITO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHUN, U MPAKTUYICCKUE
3aJ]aHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIAJCHUM, TPOBOAUTCS B opMme
3aueTa.

3a4yer Mo AMCUUIUIMHE MPOBOAUTCS 1O Pe3yJbTaTaM OTYETHOCTH Ha JIAOOPATOPHBIX 3aHATHUSX C
ONMPOCOM B YyCTHOW ¢opMe IO OdTamaM BBIMOJIHCHUS H AaKTUBHOTO BBICTYIUICHUS B
Oeceie-00CYKIEHNU Ha JIEKIUOHHBIX 3aHATHSX.

IToka3zaTenu u KPUTEPUHA OLICHUBAHUA )IH(l)(l)epeHIII/IPOBaHHOFO 3aJgera:

OcHoBHOM 3a7aueil MOATOTOBKH CTyAEHTa K IuddepeHupoBaHHOMY 3a4€Ty CIEIyeT CUMUTATh
CHCTEMATH3AIMIO 3HAaHUI y4eOHOTO MaTepuaa, ero TBOPYECKOE OCMBICIIMBAHUE.

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

— HA OYEHKY «OMJINYHO» — 06yqai0u;uﬁcg noxasvieaem 6biCOKU Yypoeerb cgbopMupoeaHHocmu
Komnemem;uﬁ, m.e. TIOJIHO PACKPBITO COACPKAHHWC MaTcpurajia, 4ETKO U IMpaBUJIBHO JaHBbI
OmnmpeaACICHUA W PACKPLITO COACPIKAHUC MaTCpHalia; OTBET CaMOCTOﬂTGHBHBIﬁ, Ipu OTBCTC
HCIIOJBb30BAaHbI 3HAHUA, HpI/IO6peTéHHHe PpaHeC;

— HA OYEHKY «XOpouwio» — o0y yarwuiics noxkazvleéaem cpeoHull Ypo8eHb ChOPpMUPOBAHHOCU
KoMnemenyutl, m.e. PAaCKpbITO OCHOBHOE COJIEp)KaHHE Marepuaia B 00bEME; B OCHOBHOM
MPaBUJILHO JIaHbI ONPEAENEeHUs, TOHATHUS; MaTepHall U3JI0KEH HETOJIHO, IPU OTBETE JOMYIIECHbI
HETOYHOCTH, HAPYIIIEHA TOCIEI0BATEIbHOCTh M3JI0KEHUS; JOMYIIEHB HEOOBIITNE HETOYHOCTH
IIPY BBIBOJIAX M MCIIOJIb30BAHUU TEPMHUHOB; TPAKTHUECKHUE HABBIKU HETBEPBIC;

— Ha OYeHKY «y00671emeopuUmenbHo» — o00y4aowuiicsi NOKA3bleaem Mnopo2oGblil YPOBEHb
cpopmuposannocmu KomnemeHyuli, m.e. YCBOGHO OCHOBHOE COJEpXaHME MaTepuaia, HO
U3JI0KEeHO (hparMeHTapHO, HE BCEr1a MOCIe10BaTeIbHO; ONPEAeICHHS U IOHATHUS JaHbl He YETKO;
MPAKTUYECKHE HABbIKU CJIa0bIE;

— HA OYEHKY «HEYO0B8I1emEoOPUMENbHO» — Pe3yIbmam 00yuenus He 00CMUSHym, 00yuawuics e
MOdIcem noKa3amov 3HAHUSA HA YPOEHE OCNPOU3BEOCHUs U 0OBbACHEHUSA UHDOPpMAYUU, HE MOdICem
HOKA3amsb UHMENNIEeKMYallbHble HABbIKU PeUeHUs NPOCMbIX 3a0ay.



