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7
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Pabouyas nporpamma o0106peHa MeToIMIECKO# KOMHCCHeﬁU/dJ u AC
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JIuer akryanusanuu padoyeii nporpamMmsl

Pabouyas mporpamma nepecmoTtpeHa, obcyxkieHa u ogoopena st peanuzamuu B 2021 - 2022
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrruuciutenbHON TEXHUKHU U TPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouyas nmporpamma nepecMoTpeHa, oocykaeHa u ogoopena s peanusanuu B 2022 - 2023
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrluuciutenbHON TEXHUKHU U IPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouas mporpamma nepecmoTtpeHa, oocyxkieHa u ogoopena st peanusamuu B 2023 - 2024
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrluuciutenbHON TEXHUKHU U IPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena s peanusanuu B 2024 - 2025
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrluuciutenbHON TEXHUKHU U IPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouas mporpamma nepecmMoTpeHa, oocyxkieHa u ogoopena st peanusamuu B 2025 - 2026
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrluuciutenbHON TEXHUKHU U IPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa




1 lesin 0cBOCHUA TUCUUIJIMHBI (MOXYJIS)

HenssMu ocBOeHHS TUCHUIUTMHBI (MOTyIs1) «CUCTEMHBIN aHAIN3» COCTOUT B TOM, YTOOBI
IaTh OyAyIIEMY CIIEIUATUCTY YMEHUS M MPAKTUUECKUE HABBIKH JUIsl UCCIIEA0OBaHUs OOBEKTOB U
MPOIIECCOB C HWCIIOJIb30BAHUEM TMPUHIIMIIOB JHAIEKTUKH, 0OOCHOBAHHOTO TIPUHSTHS PEIICHHS
JUTsI KOMITJIEKCHBIX 3a71a9 B 00JIaCTH TIEPECEUCHUsI HHTEPECOB MPOTPAMMHUPOBAHUS, SKOHOMUKH U
uHTEepecoB conuyma. O3HAKOMUTHh CTYJEHTOB C TEOPETUYECKHUMH OCHOBAMH U METOJIaMHU
CHUCTEMHOTO aHaJIM3a, a TAaKXKE WX HUCIOJb30BAHUEM I PEIICHHS HAYYHBIX M MPUKIATHBIX
3azad.

Jljis 1OoCTHKEHMsI TOCTABJIEHHOM LIEH B Kypce pelIatroTcs 3a/1a4u:

- 3HaTh OCHOBBI M PUHIIMIIBI CHCTEMHOTO aHAJIN34;

- YMETh aHATM3UPOBATH CUCTEMBI C PA3JIMYHBIX TOUCK 3PCHUS;

- BJQJIETh OCHOBAaMH HAyYHOTO MCCIICJOBAHUSA U MHOTOKPUTEPHUAIHHOW ONTHMH3AIUU
CHCTEM.

2 MecTo AUCHUILIMHBI (MOAYJIA) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

HNuctunnuaa CUCTEMHBIN aHajdu3 BXOIUT B YacTh y4e€OHOTO IiaHa (OPMHPYEMYIO
y4acTHUKaMH 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrPaMMBl.

JUis  u3ydyeHus  JUCLUMIUIMHBI  HEOOXOAMMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
c(OpMUPOBaHHbIE B PE3yIbTaTE U3YUCHUS JUCLUILINH/ MPAKTUK:

Nudpopmaruka

BBenenue B cnenuanbHOCTD

[IpukiagHas maTeMaTuka

3HaHus (YMEHHUs, BIAJICHUS ), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HE0OXO0IMMBI JUI U3YYEHUS AUCUUILIINH/TPAKTHK:

[IpoekTHas neaTebHOCTh

Merto bl yripaBiaeHUs 3HAHUSIMU

[IpoexTrpoBaHue MPOrpaMMHBIX CPECTB

VYipaBieHue CI0KHBIMU CHCTEMaMH

[ToaroToBka K ciaue u cjaua rocyJapCTBEHHOTO 3K3aMeHa

3 KomnereHunu o0yuarouerocs, opmMupyemMbie B pe3yJbTaTe 0CBOCHUS

AUCHUILINHBI (MOYJIS1) M IVIAHUPYeEMble Pe3yJIbTaThl 00y4eHus!

B pesynbrare ocBoeHus AUCIUIUIHHBI (MOIyJs1) «CHCTEMHBIN aHamu3» O0ydYarOImMuics
J0JIKEeH 00J1a/1aTh CIIEAYIOIUMU KOMIIETEHIIUSMU:

KO)I HHIUKaTOpa I/IH)II/IKaTOp JOCTHMXKCHHUA KOMIIECTCHIIN

[IK-2 CrnocoOHOCTh K aHaiau3y IpoOJEeMHON CHUTyalluu, pa3padoTke TpeOOBaHHWI K CHCTEME,
MMOCTAHOBKE IIeJICH CO3/JaHUs CHCTEMBI, pa3pabOTKe KOHIICIIHA CHCTEMBI M TEXHHYECKOTO
3aaHus Ha CO3JaHNEC CUCTEMbI, TPCACTABJICHUA KOHLUCIIINUH, TCXHUYCCKOTO 3aiaHN Ha CUCTEMY
1 W3MEHEHUH B HUX 3AUHTCPCCOBAHHBIM JINIIAM

[IK-2.1 OneHuBaeT BHIOOP CPEICTB M METOJOB JJIsl IMPOBEIEHUS CHCTEMHOTO
aHaJiu3a IMpU TNPOEKTUPOBAHUU IMPOTPAMMHOIO  OOecredeHust Jyis
ABTOMAaTHU3UPOBAHHBIX CUCTEM

[IK-1 CnocobHOCTh aHanu3upoBaTh TpPeOOBaHMA K IMPOTPAaMMHOMY OO€CIeUeHHIO U Oa3zaM
JaHHBbIX, pa3pa60TKH TCXHUYCCKUX CHCIII/I(bI/IKaIII/H\/’I Ha IPOrpaMMHBIC KOMIIOHCHTBI H HX
B3aUMOJIEHCTBHE, TPOEKTHPOBATHL IPOTPAMMHOE 00ecreyeHrne U 0a3nbl JAHHBIX

IK-1.1 Ananusupyer TpeOoBaHUS K pa3pabOTKe MPOrpaMMHOTO 0OecredeHus U
0a3am JJaHHBIX
[IK-1.2 OneHuBaeT KadyecTBO pa3pabOTKM TEXHUYECKUX cleuu@ukanuii  Ha

IIPOrpaMMHBIEC KOMIIOHCHTBI U UX B331/IMO)ICI71CTBI/IG

[IK-1.3 OreHUBaeT Ka4eCTBO MPOCKTA Ha pa3pabOTKy MPOTPAMMHOTO




lo6ecrieuenns u 6a3 nanuHbIX




4. CTpyKTYpa, 00HEM M COlep:KaHMe TUCUUIITTUHBI (MO1YJIs1)
OO6mast TpyJ0EMKOCTh TUCIUIUIMHBI COCTaBIACT 2 3a4€THBIX €IWHUIl 72 aKaJ. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas paboTa — 6,4 akaj. 4acoB:
— ayaIuTOpHAs — 6 aKaJl. 9acoB;

— BHeayautopHas — 0,4 akas. gacoB

— camocToATeNbHast padota — 61,7 akaj. 4yacos;

dopma aTTeCTALUH - 3a4ET C OLIEHKON

AynuTopHast e
KOHTaKTHas pabora E E ®opma TeKyero
=
Paszen/ Tema 2 (B akaz. yacax) ] > Bun 5 KOHTPOJIS Ko
S & G | caMOCTOATENBHOM | ycreBaeMOCTH U
JTUCIMTUTAHBI & e = . | xommeTeHIK
S & paboThI MPOMEKYyTOIHOM
nab. | mpakr.
Jlex. P 2'S aTTecTaluu
3aH. 3aH. | &
1. OCHOBHbIE TMOHATHS TECOPHU
CHCTEM U CHCTEMHOr0 aHallnu3a
1.
1.1 Benenue B
N CaMOCTOSTENbHOE
CHCTEMHBIH aHam3. SH0i
n3ydeHue yaeOHoM
CuCTeMHOCTD " qu Ha yI;{oﬁ 1. becena - IIK-2.1, TIK-
aJTOPUTMUYHOCTb. 4 (0,25 16 e o0cyxieHne 1.1, [IK-1.2,
JIUTEPATYpPHI. N
CHCTEeMHOCTD 2. YcTHbI onpoc IK-1.3
2. Pabora ¢
MO3HABATENBHBIX
JNIEKTPOHHBIM
MPOIECCOB
y4EOHUKOM.
1.2 2 CucreMHOCTh Kak 1
00BEKT HCCIICIOBAHMSI. )
CaMOCTOSTENbHOE
Cytb u Ha3Ha4EHHE o
n3ydeHue yueOHoi
CHCTEMHOI0 aHalm3a Kak N 1. Becena -
. Y HayIHOU
METO/0IOTUUECKO# obcyxKaeHre
OCHOBBI aHAJIM3a, CHHTE3a TUTEPATYPBL | 5 g i ompoc, | 2L TTK=
’ 0,25 | 1/0,51 16 2. Pabora ¢ ) poc. 1.1, TIK-1.2,
u MPAKTUKU 3. IIpoBepka
3JIEKTPOHHBIM IK-1.3
MPOSKTUPOBAHUS CIIOKHBIX J1a00PATOPHBIX
N y4EOHUKOM,
CHCTEM. CHCTEMHBIH pador
BBINOJTHEHNE
MOAXOA K HCCICIOBAHUIO
J1a00paTOPHBIX
00BbeKTa. IpuHIUIBL aGor
CHCTEMHOT'0 MOIX01a P
1.
1.3 Tlonste »snemeHTa
CaMOCTOSTENbHOE
cuctemsl. llenoctHocTh M o
n3ydeHue yueOHoi
JIeTUMOCTb. Crtpykrypa W HayaHOM 1. Becena -
CUCTEMBI. o0cyxieHne
C TypU3aLus u UTCPATYPHI. 2 YCTiLI);I ornpoc TIK-2.1, TIK-
TPYKTYP 0,25 | 1/0,51 12 2. Pabota ¢ : POC- 1 11, TIK-1.2,
o4yepTaHue TpaHHUIL 3. Iposepka
o 3JIEKTPOHHBIM IK-1.3
n3ydaeMoit CHCTEMBI. J1a00PaTOPHBIX
yu4eOHUKOM,
3aMKHyTass ¥ OTKpbITas pador
BBINOJHEHNE
CUCTEMA. Boinenenne
J1a00paTOPHBIX
9JIEMEHTOB CHCTEMBI.
pabor




1.
CamocTosTenbHOe

11./14T I\E)(I)HHTI/Ie %J;I(I)_I)K:I())IM Hsyl;el:de y;CSHOI/I 1. Becena - TK-2.1, TIK-
;OC :Jm ) aHAm3a 0 fl 0,25 10,5/11 8 J'II/ITea}EI; OH obcyxKaeHre 1.1, TIK-1.2,
A PATYPBL. 2. YcrHblil onpoc. IK-1.3
CHHTE3a CIIOKHBIX CHCTEM. 2. Pabora ¢
INIEKTPOHHBIM
yueOHUKOM
Uroro no pazneny 1 2,521 52
2. Mertozbt CHCTEMHOr 0
aHaym3a
1.
CaMOCTOSTENbHOE
2.1 Merton aHanau3a H3VICHIE VICOHOG
nepapxuii (MAN) u meron Y‘; Ha y;oﬁ 1. Becena -
aHammza cereir  (MAC). i obcyxaeHue
CyIIHOCTH, CBSA3M, BUIbI AUTCPATYPHI. 2. YcTHbli onpoc
’ ’ o 0,5 1 4 2. Pabora ¢ ) ) [IK-2.1
00paTHbBIX CBSI3€EH. D CKTPOHHBIM 3. IIpoBepka
Ilpumenenne MANW u P J1a00paTOPHBIX
yu4eOHUKOM,
MAC JUTSE aHainmza pabor
BBINOJTHEHNE
CIIOXHBIX CHCTEM.
J1a60paTOPHBIX
pabor
1.
CaMOCTOSTENbHOE
2.2 Ipunsrtue usyHetme yqe? Hou 1. Becena -
Y HayIHOU
KOJUTCTHATTbHBIX u HTepaTYpHI o0cyxKaeHre
HWHAVBUYAJIBHBIX 05 05 57 > P§6OT8. c' 2. YcrHBIi onpoc. MK-2.1
peumieHHid  Ha  OCHOBE ’ ’ ’ 3né1< OHHBIM 3. IIpoBepka ’
METO/I0B CHCTEMHOr 0 P 1a00PaTOPHBIX
yu4eOHUKOM,
anajmsa BBINOJTHEHNE pabor
J1a00paTOPHBIX
pabor
Uroro no pazaeny 1 1,5 9,7
3. 3auer
IK-2.1, TIK-
3.1 3auer 1.1, TIK-1.2
Uroro no pazneny
Uroro 3a cemectp 2 4/21 61,7 3a0
HTtoro no nucLMILIAHE 2 421 61,7 3a4eT C OLICHKOM




5 O0pa3oBaTe/ibHbIE TEXHOJIOTUU

1. TpagunuoHHble 00pa3oBaTEIbHbIE TEXHOJIOTUU, OPUEHTUPOBAHHBIE HA OPraHU3alUIO
00pa30BaTEeIbHOTO IpoIllecca W MIPENOJIaralollyl0 MpSIMYI0 TPAaHCISLUUIO 3HAHUM OT
MIpernoaBaTelis K CTYACHTY.

®opMbl y4eOHBIX 3aHATUN C UCTIOIb30BAaHUEM TPAJUIIMOHHBIX TEXHOJIOTUMA:

WndopmanrionHas Jekmuss —  IOCIENOBATEIbHOE  H3JIOKEHHE Marepuaja B
JUCHMIUIMHAPHON JIOTHKE, OCYILECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEJICTBAMU
(MOHOJIOT TIpeno1aBaTes).

Jlaboparopnas pabota — opranuzaius y4eOHOUM pabOThI C peaTbHBIMH MaTE€PUATHLHBIMHU
1 UMH(OPMALMOHHBIMU OOBEKTaMHM, SKCIEPUMEHTaJbHasi paboTa C aHaJIOTOBBIMU MOJAEISMU
peanbHBIX 0OBEKTOB.

2. Texnonoruu npobseMHOro oOyueHusi — OpraHusanus o0pa3zoBaTEILHOTO Ipoliecca,
KOTOpas MpearnoiaraeT IoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YYEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTUMYJIMPOBAaHMS aKTHUBHOM IM03HABATEIbHON AEATEIbHOCTH CTY/IEHTOB.

3. HTepakTUBHbIE TEXHOJOTUU — OpraHu3anus 00pa3oBaTeIbHOIO Ipoliecca, KOTopas
[IpeNIoaraeT akTUBHOE U HEJIMHEHHOE B3aUMOJCHCTBUE BCEX YYAaCTHUKOB, JOCTIKEHHE Ha
3TOM OCHOBE JINYHOCTHO 3HAYUMOTO Ul HUX 00pa30BaTeNbHOTO pe3ysbTaTa.

®opMbl y4EOHBIX 3aHITUNA C HCIIOJIb30BAHUEM CIIELMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHOM CBA3M» — JEKIUSA—TIPOBOKAIMs (M3JI0)KEHUE MaTepuana ¢ 3apaHee
3allJIaHUPOBAHHBIMM ~ OIIMOKaMH), JieKuusg-Oecena,  JIGKUMS-TUCKYCCHsI,  JIEKLUSA-IIpecc-
KOH(pepeHIus.

4.  HWubopMallMOHHO-KOMMYHUKALIMOHHbIE  OOpa3oBaTeilbHblE  TEXHOJOTHH  —
opranu3anusi 00pa3oBaTeIbHOIO MpoIiecca, OCHOBAHHAS HA MPUMEHEHUH IPOTPAMMHBIX Cpell U
TEXHUYECKUX CPEICTB PabOThI C 3HAHUSIMU B PA3JIMYHBIX [TPEIMETHBIX 00IACTAX.

6 YueOHO-MeTOAMUYECKOE 00ecIeYeHHe CAMOCTOATEIbHON padoThl 00yYaKOIIUXCS
[IpencraBneno B npuioKeHuu 1.

7 OneHoYHbIe CPeaCcTBa sl IPOBEICHUs IPOMEKYTOYHOM aTTecTallui
[IpencraBieHsl B IPUIIOKEHNH 2.

8 YueOHo-MeTOAUYecKOEe M HH(POPMALIMOHHOE o0ecTieYeHHe U CHUILINHBI (MOLYJIs1)

a) OcHoBHas JIUuTEparypa:

1. AatonoB, A. B. Cuctemuslii ananus : yaeonuk / A.B. AHTOHOB. — 4-€ u3., nepepaod.
u gon. — Mocksa : UH®PA-M, 2020. — 366 c. + Jlon. maTepuaibl [ D1eKTpOHHBINA pecypc]|. —
(Bricmiee obpazoBanme: bakanaBpuar). - ISBN 978-5-16-011865-9. - TekcT : 31MeKTpOHHBIN. -
URL: https://znanium.com/catalog/product/1062325 (mata o6pamenus: 30.10.2020). — Pexum
JOCTYTIA: 110 TIOJIITHCKE.

2. JloBuos, JI. A. CuctemHbIli aHanu3: TeopeTHYeckue ocHOBBL. YacTh 1 : yueOHOe
roco6ue / [[. A. JloBuos. - Mocksa : PI'VII, 2018. - 224 c. - ISBN 978-5-93916-701-7. - Tekcr :
anektpoHHslid. - URL: https://znanium.com/catalog/product/1195527  (mata oOpateHus:
28.10.2020). — Pexxum nocTyma: 1mo Mo IIucKe.

0) JonmosiHuTe/IbHAS JIMTEPATYPA:

1. I'paeuxas, O. B. IHpopmanimoHHbIE TEXHOJIOTUU MOJAEPKKH MPUHITHS PELIECHUi :
yuebHoe nocobue / O. B. I'paeukas, 0. C. Uycosa ; FOxHblil denepaibHbIi YHUBEPCUTET. -
PocroB-na-Jlony ; Taranpor : UznatensctBo FOxkHOTO denepanpHoro ynusepcurera, 2019. -
130 c. - ISBN 978-5-9275-3123-3. - Tekct : oanekrpoHHsii. -  URL:
https://znanium.com/catalog/product/1088115 (mata oOpamenus: 28.10.2020). — Pexum
JOCTYTIA: 110 HOJIUCKE..




2. KopukoB, A. M. Teopus cucteM M CUCTEMHbIH aHanu3 : y4e0. mocobue / A.M.
Kopukos, C.H. IlaBnoB. — Mocksa : MHO®PA-M, 2019. — 288 c¢. — (Bsicumiee oOpa3zoBanue:
bakanaBpuat). — www.dx.doi.org/10.12737/904. - ISBN 978-5-16-005770-5. - Tekct
anekTpoHHbId. - URL: https://znanium.com/catalog/product/994445 (mara obpamienus: 30.10.2020).
— PexxnMm noctyna: mo noarnucke.

B) MeToauyecKkue yKazaHus:
Meroanueckue ykaszanus Haxonarces B [Ipunoxennn 1

r) lIlporpammHuoe odecnieuenue u UHTepHeT-pecypcehl:

IIporpammHoe obecnieyenue

Haumenosanue 10 Ne moroBopa Cpox neiCcTBUS TUIICH3UN
MS Windows 7
Professional(ms  [[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (must  [[1-757-17 o1 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |x, 135 41 17.09.2007 Gecepouio
Professional
Anaconda Python |cB0o60HO pactpocTpansemoe 10 OCCCPOIHO
MathCAD v.15
Education J-1662-13 o1 22.11.2013 06eccpouHO
University Edition
MS Visual Studio
AU G 122718 0T 08.10.2018 11.10.2021
KJ1acca)
MS Visual Studio
2017 Community |cBoOoxHO pacnpoctpansemoe [10 0eccpovHO
Edition

IIpodeccuonaibHubie 6236l JAHHBIX H HH(POPMAIHOHHBIE CTIPABOYHbIE CHCTEMBI

HasBauune xypca CchuIKa

HannonaneHas MH(OPMALIMOHHO-aHAIUTHYECKAST URL:
cucreMa — Poccuiickuii HHJACKC HAYYHOI'O HUTUPOBAHUA https://elibrary.ru/project_risc.asp
(PMHII)
[louckoBass cucrema Akanemus Google (Google URL: https://scholar.google.ru/
Scholar)
denepanbHOE rOCyJIapCTBCHHOC OFOJDKETHOE
yupexaenne «Denepanbubiii uHCTUTYT npombinuienHow|URL: http://www1.fips.ru/
COOCTBEHHOCTHY

9 MarepuajibHO-TeXHHYECKOe o0ecnevyeHue TUCUUILIMHBI (MOIYJIA)

MaTCpI/IaJ'IBHO-TCXHI/ILICCKOG obecrieucHue JUCHUIITMHBI BKJIIFOYACT:



Jlexunonnas aynuropus ayn. 282 — MynbTUMEIUHHBIE CPEICTBA XPAHEHUS, IEPENAYU U
IpeicTaBIeHUs] UHPOpMALIHH;

Komnbrotepnsie knaccesl Llentpa napopmarnmonnsix texnosnoruit @I'bOY BIIO «MI'TY
uMm. I'". HocoBa» — IlepcoHanbHble KOMIIBIOTEPHI, OOBEIMHEHHBIE B JIOKAJIBHBIE CETU C
BBIXOJIOM B Internet, ocHallleHHbIE COBPEMEHHBIMU IIPOIPAMMHO-METOAMYECKUMU KOMILIEKCAMU
JUIs peleHus 3a1a4 B 00J1acTH HH(POPMATUKH U BBIYUCIUTEIbHON TEXHUKU;

AynuTtopun Ui CaMOCTOSITENIbHOM pabOThl: KOMIBIOTEPHBIE KJIACCHI; YUTAIbHBIE 3aJIbl
oubnuorexu — ayn. 282 u kiaccel YUT u ACY;

[lomemienns st caMOCTOSITENBHOM — pabOThl  OOydYaroIIMXCsl,  OCHALICHHBIX
KOMIIBIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO MOJKIIIOUEHHs K ceTu «VHTepHET» M Halnuduem
J0CTyNa B 3JEKTPOHHYIO MH(OPMALMOHHO-00pa30BaTENIbHYIO Cpeay OpraHu3alluud — KIIACChl
YUT u ACY;

[lomemenns nns XpaHeHus M OPOQUIAKTUYECKOTO OOCTY)KMBaHUS Y4eOHOTO
obopynoBanus — LlenTp nHGOPMALIMOHHBIX TEXHOJIOTUI — ayn. 372.



IIpuiaoxenne 1

JlaGoparopHas padora Ne 1
Onpenenenue cucreMsbl H €€ rpanul. CTPyKTypa U cBOiiCTBA CHCTEMbI

ILlenv pabomut

O3Hakomumsbcsi ¢ coOepiicanuemM NOHAMUSL «CUCMEMA», HAYYUMbCA ONpeoenims eé
2paHuybl, CMpYKmMypy, 8uo, c8olcmada.

Hugopmayusa

Cucrema (OT Ap.-Tped. — II€JI0€, COCTABJICHHOE M3 YacTeil) — CBs3aHHAs COBOKYITHOCTh
AJIEMEHTOB, CYIIECTBOBAHNE KOTOPOU MOTIMHEHO OTPEACICHHOM LENH.

Bremraemy HaOmronaTelno cucteMa 0ObIYHO TPEACTABIISCTCS B BUIE HEKOTOPOTO «UIEPHOTO
SIIIIMKA, MOJYYarOler0 HEKOTOPBIE CUTHAJIBI U3 BHEIIHEW CPEelbl U TPAHCIUPYIONIEE 3aTEM B HEE
OTIPENICIICHHYIO JIOJII0 PE3yIbTaTOB CBOCH NESATEIBHOCTH. [ pad)Mdecku 3TO MOKHO TPEICTABUTH
cienyromuM o0opasom (puc. 1).

Okpy Bxop,

Kato Cuctema
WwaA
cpen,

Pucynok 1. IIpencraBiieHne CHCTEMBI KAK «YEPHOTO SITUKA»

Kaxnas cucrema n0mKHA MMETh OINpEAETCHHbIE TPaHUIbl. DTO IMPEANOJIOKEHUE CO3AacT
BO3MOXHOCTb B paMKaxX UEPAPXUU CUCTEM PacCMaTPUBATh KaKylO-T1H00 KOHKPETHYIO CUCTEMY.

I'panunel cucreMbl HEOOXOAMMBI U JJISL TOTO, YTOOBI OMpPENEIUTh, KAKHE KOMIIOHEHTBI
MOXXKHO CYMTaTh HaXOAAIIMMUCS IOJ KOHTPOJIEM JHIa, NPUHUMAIOLIEr0 pEeIlIeHUe, a. KaKHe
OCTa0TCs BHE €ro BHUMaHUs. Eciy cocTaBUTH MepeueHb BCeX KOMIIOHEHTOB, U3 KOTOPBIX JOJIKHA
COCTOSITh CUCTEMA, W YCTAHOBUThH JJISi HUX OTIPAaHUYEHHUS, TO BCE, YTO HAXOJUTCS BHYTPU
OTPaHUYEHHOT'0 MPOCTPAHCTBA, OyIET OTHOCUTHCS K CHUCTEME, a BCE, YTO HAaXOAMUTCS 3a €ro
npenenaMu, — K okpyxaroiei cpene. [loToku, naymue ot okpyKaroliei cpesibl BHyTpb CUCTEMBI,
SIBJIIIOTCSI BXOJHBIMM TOTOKaMH, a MOTOKH, BBIXOJAIIME W3 OTPAHUYEHHOrO MPOCTPAHCTBA BO
BHEIIHIOIO CPEY, — BBIXOIHBIMU JJAHHBIMU CHUCTEMBI.

Cucrema Ha3bIBaeTCSl 3aMKHYTOM, €CIIM 3JIEMEHTHI IaHHOI CHCTEMBI HE CBSA3aHbl C KAaKUMU
OblI, TO HM ObUIO BHEITHHMH 10 OTHOIIIEHHUIO K HEl 00bekTaMu (puc. 2, a).

Cucrema Ha3bIBae€TCid OTKPBITOM, €cCiIM 4Yepe3 €€ TIpaHULbl MOXKET MPOUCXOAUTH
OecrpensTCTBEHHbI 0OMEH BelIeCTBOM, HH(OopMaLMel U/ 3Hepruei ¢ BHEIIHEN cpeioi (puc.
2,0).

Cucrema Ha3bIBae€TCs YaCTUYHO OTKPBITOM WM YacTUYHO 3aKpbITOM, ecinu uepe3 eé
IPaHULIbI TPOXOJAT TOJIBKO ONpeAeEHHbIE BUAbI BEIECTBA, HH(GOPMALUU U/WUIN S3HEPTHU (pHC.2,

B).



Pucynoxk 2. 3akpseiTasi, OTKpbITasi U YACTUYHO OTKPBITAs/3aKPbITasi CUCTEMBI

[ToHSATHO, YTO aGCOJIIOTHO OTKPBITHIX U 3aKPBITHIX CUCTEM B JKU3HM HE CyllecTByeT. Beerna
MIPUCYTCTBYET HEKOTOPbI OOMEH CHCTEMBI CO CPEAOM, JaXKe €ClIi CUCTEMA SIBJIIETCS 3aKPBITON U
naxke abCOJIIOTHO OTKpBITAasi CUCTEMa IO Pa3jIMYHBIM IMPUYMHAM OKa3blBa€TCS OTpaHHuYEHa OT
KaKHX-TO BUAOB oOMeHa. [103TOMy OTKpBITOCTh U 3aKPBITOCTh CUCTEMBI MPUHATO ONPENEIATH C
y4€TOM TOYKHM 3pEHHUsi HccienoBaTenss cucTeMbl. OOBIYHO, TO, HACKOJIBKO CHUCTEMa CUHUTAETCS
OTKPBITOM MJIM 3aKPBITOM, OTOBAPUBAETCS HA CAMBIX IIEPBBIX ATanax €€ U3y4eHHUs.

CrpykTypoii cuCTeMbl Ha3blBaeTcs €€ pasJ/ielIeHHe Ha OT/IENIbHbIE YacTH, Ha3bIBacMbIe
JJIEMEHTaMU, C YKa3aHHeM cBsized Mexay HUMH. OOs3aTelbHbIM YCJIOBHEM Ha BCE BpeMms
W3y4YEHUsT CHCTEMBl SBISAETCA CTAaTHYHOCTh W HEU3MEHHOCTb JJIEMEHTHOIO  COCTaBa
paccmarpuBaeMoil cuctembl. Pasznienenue, B 3aBUCUMOCTH OT BHIOPAHHOM TOUKHU 3pEHHS, MOXKET
UMETh BEIIECTBEHHYI0, (DYHKUIHMOHAIbHYIO, AJTOPUTMHUYECKYIO WIH JIOOYI0 APYryl0 OCHOBY.
CoOBOKYITHOCTB BCEX CBSI3€H AJIEMEHTOB CUCTEMBI U 00pa3yeT ee CTpyKTypy. [1]

['pynna s1eMeHTOB B CTPYKType, OOBbEAMHEHHAs MO HEKOTOPOMY OOIIeMy MpU3HAKY,
HazbIBaeTcs nojacucteMoil. OOBIYHO CBSI3b MEXKIY AJIEMEHTAMU IOICUCTEMBI 00Jiee CUIIbHA, YEM C
JPYTMMU JIEMEHTaMU TOU K€ CHCTEMBI.

[Toa QyHKUMOHUPOBAHHMEM CUCTEMBI IOJPA3yMEBAIOT MPOLECCHI, KOTOPbIE MPOUCXOAT B
CUCTEMeE, 3aTparuBarol[ie HEMOCPEICTBEHHO caMy CHUCTEMY (OJMH MM HECKOJIbKO JJIEMEHTOB B
KaXJIbIi MOMEHT BPEMEHH ), a TAKXKE OKPYKAIOUIYI0 €€ Cpey.

DneMeHT — MUHUMallbHas, HE MOJIalolascs AajbHEHIIeMy AEJCHUIO0 C JaHHOW TOYKHU
3peHusi, YaCTh CUCTEMBI, 00Iaatoniast OnpeIeIeHHON EeJOCTHOCTHIO U CAMOCTOSITENIbHOCTBIO 110
OTHOIICHUIO K TAHHOW CUCTEME, COCTOSIHUE U (PYHKIMOHAJIbHbIE OCOOEHHOCTH KOTOPOW MOTYT
ObITh M3MEPEHBI UM OMHCAaHbl B TEPMUHAX U3BECTHOTO SI3bIKA. DJIEMEHT OOBIYHO 0003HavaeTcs
HEKOTOPBIM 3HAKOM, HAa3bIBAEMBIM I€pEeMEHHOW. IIpu M3ydeHHH CHCTEMBI COCTOSIHHME JJIEMEHTA
MOXKET U3MEHSTHCSI B 3aBUCUMOCTH OT PA3JIMYHbIX (PAKTOPOB, TO €CTh MEPEMEHHbIE IPUHUMAIOT
HEKOTOPBIE 3HAYEHUS U3 OIIPEIEIECHHOTO JUIsl HUX MHOKECTBA JOIYCTUMBIX 3HAUECHUH.

[TapameTp — oOmnepaTMBHO BBIPAKEHHBIA JJIEMEHT HMCCIEAOBAHUS CHCTEMBI, CIyKalluh
dbopmoil okanmM3anuu MHPOPMAIIMM O CBOMCTBAX M MPHU3HAKAX 3TOW cUCTeMbl. [lapamerpamu
CHUCTEMBI HA3bIBAIOT TE€ IMEPEMEHHBIC, 3HAYEHUS KOTOPHIX MPUHUMAIOTCS HEU3MEHHBIMU TIPHU
pELICHUH JaHHOM 3a/1a4H.

N3yunTh cUCTEMY — 3HAQUYUT ONPEIEIUTH 3JIEMEHTHI CHUCTEMBI, BBIPA3UTh MX MEPEMEHHBIE,
HaWTH 3HAYEHUS NEPEMEHHBIX, BBLACIUTH napaMmerpbl. Jltobas cucrema n3ydaercs ¢ KaKOW-TO
ONPENEIEHHON TOUKH 3PEHMUS.

Touka 3peHUss — KU3HEHHAs MO3MUIMS, C KOTOpPOM CyOBEKT (MccenoBareib) OLIEHHWBAET
MIPOUCXOJSIINE BOKPYT HEro COOBITHS, Ha OCHOBAaHMM KOTOPOW OH CTPOUT CBOM MHEHUS,
BBICKA3bIBAET CYKJICHHUS.

@dakT HaIWYMS B3aUMOOTHOILIEHUN JIO00OTO poja MeEXAy 4YacTIMU paccMaTpUBaeMOMn
COBOKYITHOCTH, 3aBHCHMOCTb CBOMCTB OJIHOTO 3JEMEHTa OT CBOWCTB JPYI'MX JJIEMEHTOB,
Ha3bIBAeTCs CBS3BIO. [1,2]

YCTaHOBUTH CBSI3b MEXKY JJIEMEHTAMHU — 3HAYUT BBIIBUTh HAJIMYHE 3aBUCHUMOCTEH HX
CBOMCTB. JIByCTOPOHHSIS 3aBUCUMOCTh CBOKMCTB OJTHOTO 3JIEMEHTA OT CBOMCTB APYrUX JIEMEHTOB
Ha3bIBAETCS B3aUMOCBS3BIO.
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B3aumopneiictBue — 3TO COBOKYIHOCTh B3aUMOCBSI3€ U B3aUMOOTHOLIEHHM MEXIY
CBOMCTBaMH 3JI€MEHTOB, KOT'/1a OHU MTPUOOPETAIOT XapaKTep B3aUMOCOAEHCTBUS APYT IPYTY.

OO1ecucTeMHbIE 3aKOHOMEPHOCTH

3aKOHOMEPHOCThIO HAa3bIBAIOT YAcTO HaOIoaeMoe, TUIUYHOE CBOMCTBO (CBSI3b WM
3aBUCHUMOCTB), TIPHUCYIIIEe OOBEKTaM | MPOIeccaM, KOTOPOE YCTAHABIMBACTCS OMBITOM. [3]

OOurecucTeMHble  3aKOHOMEPHOCTH — 3TO  3aKOHOMEPHOCTH,  XapaKTepU3YIOLIue
MPUHIUIHAIBHBIE 0COOEHHOCTHU MOCTPOEHUS, QYHKIMOHUPOBAHUS U PA3BUTHUS CIIOKHBIX CHCTEM.
OTU 3aKOHOMEPHOCTH MPHUCYILU JIHOOBIM cHucTeMaM, OyAb TO 3KOHOMHUYECKas, Ouoioruueckas,
oOLIeCTBEHHAsI, TEXHUYECKasl WIN Jpyras CucTema.

LlenocTHOCT — KOMIUIEKC OOBEKTOB IMpPEACTaBISET COOOH HEKOTOpPOE €IUHCTBO,
oOnanaroiee oOLUMMHU CBOMCTBAMU U MOBEJIEHUEM, OTHOCUTEILHONW HE3aBUCUMOCTBIO OT CPEJIbl U
Opyrux cucteMm. l3MeHeHue 11000ro KOMIIOHEHTa CHCTEMbI OKa3bIBA€T BO3JEHCTBHE Ha BCE
Ipyrue €€ KOMIIOHEHTHl M IPUBOJUT K M3MEHEHHUIO CHUCTEMbl B LIEJIOM; a Jr00e M3MEHEHHE
CUCTEMBbI OT3BIBAETCS HA BCEX €€ KOMIIOHEHTAX; TO €CTh O3HAYaeT NpeoOpa3oBaHue KOMIIOHEHTOB,
BXOJIALIUX B CUCTEMY.

JlenuMocTh — 0OBEKT paccMaTpUBAETCS B KAUECTBE COCTOSIIIETO U3 3JIEMEHTOB.

OYHKIIMOHATILHOCTh — CO3/IaHUE CHCTEMBI 00YCIOBJICHO OOBEKTHBHOW HEOOXOIMMOCTHIO,
OHa CYILLECTBYET I BBIIIOJIHEHUS ONpeieIeHHON QYHKIIUU B Cpelie.

N3011upoBaHHOCTh — KOMIUIEKC OOBEKTOB, 00pa3yrOIIMX CUCTEMY, U CBSA3H MEXKJY HUMH
MOXXHO OTTPaHUYUTh OT HUX OKPYXKEHHS M paccMaTpuBaTh OTIAEIbHO. OTHOCUTEIBHOCTD
M30JIMPOBAHHOCTU — YUUTHIBACTCS BO3/AEHCTBHUE HAOMIOATENs U CpeIbl Ha 0OBEKT U ero oOpaTHoe
BO3JICHCTBUE YEPE3 AIIEMEHTHI, SBJISIOLINECS BXOJAaMHU U BBIXOJAMHU.

HabmtonaemocTs — Bce 0€3 UCKIIIOUEHUS! BXObI U BBIXOJIbI CUCTEMBI JINOO KOHTPOJIUPYEMbI
uccueaoBaTeneM-HabmoaTenem, oo, Mo KpaikHend Mepe, HabJIt01aeMBbl.

HeomnpeneneHHOCTh — HEBO3MOXKHOCTH OJHOBPEMEHHO (UKCHPOBATh BCE CBOMCTBA H
OTHOIIEHHUSI SJIEMEHTOB CUCTEMBI.

NnentndummpyemMocTs — Kaxzaas COCTaBHAas YacTh CHCTEMBI (DJIIEMEHT) MOXKET OBITh
OTJIEeJIeHa OT JPYI'MX COCTABISIOLUIUX U OTOXK/IECTBICHA, ONIO3HAHA.

JIUCKpPETHOCTh (aBTOHOMHSI JJIEMEHTOB) — KaXIbId JJIEMEHT CHUCTEMbl oOOJsajaer
COOCTBEHHBIM TOBEJICHHEM U COCTOSIHUEM, OTJIMYHBIM OT TIOBEIEHUS U COCTOSIHHMS JPYIHX
3JIEMEHTOB U CUCTEMBI B 1IEJIOM. [ 1]

Hanuuue cBsizell — KOMIIOHEHTBI CUCTEMBI CYIIECTBYIOT HE HE3aBHCHMO, a UMEIOT APYr C
JPYroM OINpee/IeHHbIE CBSA3H.

Opranu3oBaHHOCTb — AJIEMEHTHI (4acTH) CHCTEMBbI B3aUMOCBSI3aHbl U B3aUMOJECHCTBYIOT
OTpe/eNIEHHBIM 00pa30M, OPraHU30BaHbl B IPOCTPAHCTBE U BPEMEHMU.

CTpYKTYpHOCTh — OTHOCUTENIBHO YCTOMUYMBBIM, U3MEHSIOUINIICS B IPOCTPAHCTBE U BPEMEHHU
Croco0 BHYTPEHHUX CBSI3€M U OTHOILEHUN CUCTEMBI, KOTOPBIN OINpeAeseT e¢ PyHKINOHATbHYIO
NeSITeIbHOCTb.

YHopsAI0UYEeHHOCTh — HAJU4YME€ HEKOTOPBIX KPUTEPUEB, HA OCHOBAHMU KOTOPBIX YacTU
CUCTEMBI COOTHOCSTCS JAPYT C APYTrOM JJIsl UX B3aUMOPACHOJIOKEHUS B CTPYKTYpE.

OtoOpaxaeMOCTh — A3BIK HAOJIOAATENsT WMEET JOCTaTOYHO OOIIUX JJIEMEHTOB C
€CTECTBEHHBIM SI3bIKOM HCCIIEyeMOIo 00bEeKTa, YTOObl HAMTH COOTBETCTBHE U OTOOpa3uUTh BCE
CBOMCTBA M OTHOIIEHMSI, KOTOPbIE HY>KHBI JIUIsl pELICHUS 3a1a4H.

MHO0KE€CTBEHHOCTb, CJIOXHOCTb CHUCTEMBI — BO3MOXHOCTb U CJIOKHOCTh H300pa)KeHUs
HCCIIEAYyEMOW CUCTEMBI B BHJI€ BEpOATbHOM, MATEMAaTHYECKOM MM MHOW MOJICIIH.

HetoxiecTBeHHOCT, OTOOpa)K€HUs — 3HAKOBas cuUcCTeMa HaOmmoaareis OTIMYHAa OT
3HAKOBOW CHCTEMBI TPOSIBICHUS CBONCTB OOBEKTAa W WX OTHOIICHUH, CIEAOBATEIIbHO, CHCTEMa
O0TOOpa)kaeTcsi € TOMOILBIO MEPEeKOJUPOBaHMS B HOBYIO 3HAKOBYr cucreMy. Ilpu stom
Hens0exHa norepst uHGopMaLHH.

HepapxuyHOoCTh — cHUCTEMa paccMaTpUBAeTCS KaK 3JIEMEHT CUCTEMbl 00Jiee BBICOKOIO
MOpsAJIKa, a KaXJbI €€ JJIEMEHT — Kak chcreMa. Hamuuume B CHUCTEME HECKOJIBKHX YPOBHEW,
MOJAYMHEHHBIX 110 HUCXOJSIEH, CO CBOMMH 30HAMU OTBETCTBEHHOCTH, pECypcamu, JIOKaIbHbBIMU
LEeISIMU. DTO YIOPSIOYEHHOCTb 110 CTETIEHU O IYMHEHHOCTH.
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OMEepKEHTHOCTh, HHTETPATUBHOCTh — MPUHIIUIHAIbHAST HECBOAUMOCTH CBOMCTB CHCTEMBI
K CyMME CBOWCTB COCTaBIsIOMIMX €€ oaneMeHToB. CucremMa o0mamaeT CBOWMCTBaMHU,
OTCYTCTBYIOIIIUMH Y €€ DJIEMEHTOB. [ 1]

KauecTBeHHBIC k€ ¥ KOJMYECTBEHHBIE OMTMCAHUS OCOOCHHOCTEH, MPUCYIINX TEM HJIM HHBIM
TUIIAM CHCTEM, CJIEyeT OTHECTH B OTACIbHYIO T'PYIIY W Ha3BaTh XapaKTEPUCTUKAMHU CHUCTEM.
XapakTepUCTUKN OTICIBHBIX BHUJOB CHCTEM SBJISIIOTCS TPOJOJDKEHHEM, Pa3BUTHEM HX
00I11eCUCTEMHBIX CBOMCTB.

3aoanue

Beibepute cucremy. Onummure, ¢ Kakoil HMEHHO TOYKM 3pEHUS Bbl Oynere eé
a”Hanu3upoBaTh. Onpenenurech, KakMMU CBOWCTBaMHU 00JaJaeT Ballla cHCTeMa. AKKYpaTHO
BBINIOJIHUTE ONMCAHUS TPAHUI] CUCTEMBI, OKPYXAIOUIEH CUCTEMY cpeAbl U KOHKpPETH3UpYMTe
oOuiecucreMHble cBoiicTBa. Cxemarnyeckud H300pa3uTe KaKMMU 3HAYUMBIMU C TOYKH 3PEHUSA
HCCIIEIOBATEll CUCTEMbI BUJAMH BEIIECTBA, SHEPrUU U UHPOpPMAIMKM CHCTeMa OOMEHHBAETCS C
OKpYKaroIllEe Cpeiou.

Pesynprar npeacraBpTe B BUAE OTYETA.

Konmponwsnuvie 6onpocwi

Yro Takoe cucrema?

Kakue OpiBatoT cuctembl?

Kakue cBoiicTBa XxapaKkTepHbI AJIsl CUCTEM?

N3 yero cocrour cucrema?

UTto 03HaYaeT BbIpAKEHUE «U3YUYUTh CUCTEMY»?

Yro Takoe PyHKIHOHUPOBAHUE CUCTEMBbI?

Kakue cBoiicTBa cuCTEMBbI ONPEIEIAIOTCA €€ DIEMEHTHBIM COCTaBOM?

Kakum o0pa3om npou3BOAUTCS ONpeAesieHUE 3JIEMEHTHOIO COCTaBa CUCTEMBI?

Uto Takoe CBsI3b MEX/y JIEMEHTAMU CUCTEMBI?

0. UYro onpezenser HAJIMYKUE CBSI3U MEXK]Y JIEMEHTaMU CUCTEMBbI?
JlaGoparopHas padora Ne 2

DJIeMeHTbI CHCTeMbI U CBSI3b Mexk1y HUMHU. Kitaccndukanus 31eMeHTOB M BU3yaIn3anus

CTPYKTYPBI CHCTEMBbI

e i S e

Ilenv pabomut

O3HaKOMUMbCSL ¢ NOHAMUAMU INEMEHMO8 CUCIEMbl, BUOAMU U CROCOOAMU C8AA3el MeNCOy
Humu. M3yuums memoosl 2paguuecko2o npeocmasienus 6HympenHeti CmpyKmypbl CUCTEMbL.

Hugopmayusa

Jlrobast cucrema mnojmaércs onucaHuto. CymniecTByeT TP OCHOBHBIX BHJA OIHCAHUS
cucteMbl: Mopdosiornueckoe, GyHKIIMOHATBLHOE, HHPOPMAIIMOHHOE.

NudopmanmionHoe omnmcanwe OaeT NpeacTaBieHne 00 oOMmeHe WHGOpMAaIueld MEeXIy
YacTSIMU CHCTEMBI, CHCTEMOW U BHEMIHEeW cpeaoi. OmnucaHue TMO3BOJSET CYAUTh 00
MH(OPMALIMOHHONW  YHNOPSAJOUYEHHOCTH cHUCTeMbl. [Ipu 3TOM OOBIYHO OMNpEAENsoT Mepy
XAa0THUYHOCTH WM YIOPSIOYECHHOCTH CUCTEMBI W €€ WHOOPMAIMOHHBIA MeTaboau3M (0OMeH
uH(pOpMaLIUU CO Cpeion).
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OYHKIMOHAIBHOE ONMCAHUE CUCTEMbI OTPAXKAET €€ MapaMeTphl, MPOUCXOISAIINE TPOLECCHI
u uepapxuio cucteMbl. OHO JaeT BO3MOKHOCTh OTBETUTH Ha BOIPOC, JUISl YETO IpeJHa3HauYeHa
cucrema. B 0Oonee mmpokoM cMbiciie (QYHKIIMOHAJIbHOE OINHCAHWE TO3BOJISIET OLEHHUTH
3HAYUMOCTb CHCTEMBI B €€ KOHKpPETHOW (DYHKIMHU M BO3JEHCTBHE Ha BHEUIHIOK cpeay (CBSI3U C
apyruMu cuctemamu). Ilpu 3ToM QyHKIMSI CUCTEMBI BBIIOJIHAETCS, €CIHM MapaMeTphbl CUCTEMBI U
MPOLIECChl OTPaHUYEHBI Ipe/iesaMH, BHE KOTOPBIX CHCTEMa pa3pyllaeTcss JMOO paauKalbHO
MEHSIET CBOM CBOMCTBA.

Mopdonoruueckoe onrucanue AaeT OTBET Ha BOIPOC O TOM, U3 KAKHUX JIEMEHTOB COCTOMUT
cucrema. OHO ompenensieT TyOuHy onucanus (BbIOOp 3J€MEHTa, BHYTPb KOTOPOTO ONKMCAHUE HE
MIPOHUKAET), KOMIIO3ULIMOHHbIE CBONCTBA (CIOCOO OOBEAUHEHMS] IJIEMEHTOB B CHUCTEMY) H
3¢ (GEeKTUBHOCTD BBINIOJHEHUS (DYHKIIMH, HA KOTOPYIO BIHSAIOT UCKaXKEHUS U HENPEAYyCMOTPEHHbIE
notepu uHpopmanuu. [5]

Mopdonoruueckue cBocTBa CUCTEMBI CYIIECTBEHHO 3aBUCAT OT XapaKTepa CBsI3el MEXIy
aneMeHnTaMu. [loHsiTHEe CBS3M BXOAMUT B Jt000€ ompezeneHue cucteMbl. OHO OJHOBPEMEHHO
XapaKTepu3yeT U CTPOEHHE (CTaTHKy) M (QYHKUMOHHpOBaHHE (IMHAMUKY) cucteMbl. CBs3HU
o0OecrieunBalOT BO3HUKHOBEHUE M COXpAaHEHUE CTPYKTYphl U CBOMCTB CHUCTEMBbI. Bbiaensior
nH(pOpPMaLlMOHHbIE, BEILIECTBEHHBIE U SHEPTreTUUECKUE CBS3H, ONPEAETAs UX B TOM € CMBbICIIE, B
KaKoM OBbLIIM OIpE/IEICHbI AIEMEHTHI.

XapakTep CBSI3M ONPENENAETCS YIEIbHBIM BECOM COOTBETCTBYIOLIEIO KOMIOHEHTa (MU
1eneBor GyHKIUEH).

CBsi3b XapakTepu3yeTcs:

— HampaBJiEHUEM,
—  CHIJIOH,
—  BHUJOM.

[To mepBBIM IBYM IpHU3HAKaM CBSI3U JEJIAT Ha HANPaBJICHHbIEC U HEHAIIPABJICHHbIE, CUJIbHBIE
u ciabble, a MO BUAY — HOJYMHEHMS], MOPOKIEHUS (F€HETHUYECKHUE), PAaBHOIPABHBIE U CBSI3U
yIpaBieHUs.

HekoTtopble n3 3THX CBSi3ed MOXKHO pa3zpoOuTh emie Oosiee neranbHO. Hampumep, cBsizu
MOJAYMHEHUS Ha CBSI3U «POJI-BUI», «4acTb-LEI0€»; CBSI3U MOPOXKIECHUS — «IIPUUHHA-CIIEICTBUEY.
Nx MOXHO pa3fenuTh TakXKe [0 MECTy MpUIOKEHUS (BHYTPEHHHUE — BHEUIHHUE), IO
HAIPaBJIEHHOCTH MPOLIECCOB (MpsiIMble, 0OpaTHbIE, HEUTPAJIbHBIE).

[Ipsimble CcBsI3M IpelHa3HAYEHBI JJIs MEepelaydl BEIIEeCTBA, SHEPTUU, UHPOPMAIUU WIH UX
KOMOHMHAIMM OT OJHOrO OJJIEMEHTa JPYyroMy B COOTBETCTBUU C IOCJIENOBATEIbHOCTHIO
BBINIOJIHAEMBIX (YHKIIHMH.

OueHb BaXHYI pOJIb WrpalOT oOOpaTHblE CBA3M — OHMU SBJSAIOTCS OCHOBHOM
CaMOpETyJIMPOBAaHUSl U Pa3BUTUS CHUCTEM, MPHUCIOCOOJIEHHUS UX K H3MEHSIOMIUMCS YCIOBUSAM
cyumiectBoBaHus. OHUM B OCHOBHOM CIyXaT Uil YOpaBJIEHUs MpoleccaMu M Haubosee
pacrpocTpaHeHbl HH()OPMAITMOHHBIE 0OpaTHBIE CBS3H.

HeliTpanpHble CBA3M HE OTHOCATCA K (YHKIMOHAJbHOW JEATEIbHOCTH CHCTEMBI,
HempeJIcKa3yeMbl U citydaiiHbl. OHaKO HEUTpaibHbIE CBA3H MOTYT ChIrpaTh ONpPEAEICHHYIO POJIb
IpU aJanTallud CHUCTEMbI, CIYKUTb MCXOJHBIM pecypcoM [uid (OPMHUPOBAHHS MPSAMBIX H
00paTHBIX CBSI3€H, SIBISATHCS PE3EPBOM.

KauecTBo cBsi3u onpezensercs ee NporycKHOM ClIoCOOHOCThIO M HAaJIEKHOCTBIO.

Mopdonoruueckoe omnucaHue MOXKET BKJIIOYATh YKa3aHUS HA HaJIMYuMe U BUJ CBS3H,
COJIepKaTh OOLIYI0 XapaKTEPUCTUKY CBSI3U MO0 X KaUECTBEHHbIE U KOJNYECTBEHHbIE OLIEHKH.

Takum o0pazoM, MOpP(}OIOrHYECKOE ONMHUCAHUE OTPAKAET COCTAB CUCTEMBI U CBSI3H MEX]LY
ee 3JIeMEHTaMH, [T03BOJISIET IOCTPOUTH HEPAPXUUECKYIO CTPYKTYPY CUCTEMBI. [5]

BHyTpenHee yCcTpoHCTBO CUCTEMBI MIpeCTaBIseT co00il eAMHCTBO COCTaBa, OpraHu3aluu 1

CTPYKTYphl cuctembl. COCTaB CUCTEMBI CBOJMUTCS K IOJIHOMY IEPEYHIO €€ AJIEMEHTOB, T.€. 3TO
COBOKYITHOCTb BCEX IEMEHTOB, U3 KOTOPBIX COCTOUT cucteMa. CocTaB XapakrepusyeT 00raTcTso,
MHOTroo0pa3ue CUCTEMBI, €€ CI0XKHOCTb. [Ipuposa cucTeMbl BO MHOIOM 3aBUCHUT OT €€ COCTaBa,
U3MEHEHHE KOTOpOro NPUBOJAUT K M3MEHEHHUIO CBOMCTB cuCTeMbl. Hampumep, MeHssl cocTaB
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CTalin IIpU HO6aBKe B HEC KOMIIOHCHTA, MOYKHO IIOJYYUTH CTajlb C 3aJaHHbBIMHU CBOMCTBaMHU.
CocraB Kak ompeneleHHbI HA0Op yYacTel, KOMIIOHEHTOB JJIEMEHTOB COCTABIISIET CYyOCTaHIIUIO
CUCTEMBI, OH SIBJISIETCSI HEOOXOAMMOM XapaKTEPUCTUKON CUCTEMBI, HO HE JOCTaTOYHOU. CHCTEMBI,
MMEIOIIUE OJIMHAKOBBIN COCTaB, HEPEAKO 00JIAaf0T Pa3HBIMUA CBOWCTBAMH, MTOCKOJIBKY DJIEMEHTHI
CHCTEM: BO-IIEPBBIX, UMEIOT PA3IMYHYI0 BHYTPEHHIOIO OPraHMU3allUIo0, a BO-BTOPBIX, IIO-Pa3HOMY
B3anMOCBS3aHBI. HOSTOMy BBOIAT emé ABC IOOIIOJTHHUTCIBHBIC XapAaKTCPUCTUKH: OpraHHU3aluA
CHCTEMBI U CTPYKTYpa CUCTEMBEI.

CTpyKTypHbIE NPEACTABIICHUS SBJSIOTCS CPEACTBOM HccienoBaHus cucreM. OJHY U Ty XKe
CUCTEMY MOJKHO TPEJCTaBUTh pPa3IMYHbIMH CTPYKTYpaMH, HEOOXOIUMBIM BBIOOP KOTOPBIX
00yCIIOBJIEH COJIEP>)KAHUEM HCCIIEOBaHUM, NTPOBOAMMBIX Ha JaHHOM 3Tane. [IpuHATHIA crnocob
ONMHMCAaHUSA CTPYKTYp — TrIpaduueckoe uzo0paxenue. PaccMOTpuM OCHOBHbBIE CIIOCOOBI
IIPEACTABIIECHUS CTPYKTYD.

CereBble CTPYKTYpBI MPEICTABIAIOT OTOOPA)KEHUE B3aUMOCBS3U OOBEKTOB MEXKIY COOOil.
Ux mnpuMeHsOT JUIsi TPEJICTaBICHUS OpraHU3allMOHHBIX CTPYKTYp, [UId HM300pakeHUs
CTPYKTYPHBIX CXE€M CHUCTEM, JUIsl MpeAcTaBiIeHUs MHPOpMAIMOHHOTrO obecrneueHus u 1. A. C
MIOMOIIBIO CETEBBIX CTPYKTYp OTOOpa)KaroTCsi MIPOCTPAHCTBEHHBIE B3aMMOCBSA3M MEXIY
3JIEMEHTaMU, KaK MpaBuiio, OJJHOTO HEPAPXUUECKOI0 ypoBHS. [6]

PaznuuaroT ciemyroniue BUIbl CETEBBIX CTPYKTYP:

JIuHEeHbIE CTPYKTYPBI CO CTPOTrO YIMOPSATOYEHHBIM B3aMMOOTHOILIEHHEM 3JIEMEHTOB «OJIMH
K otHOMY» (puc. 3a).

KombueBast cTpykTypa (IMKJIMYECKas) UMEET 3aMKHYThIE KOHTYPHI B COOTBETCTBYIOIIHUX
rpadax. C mOMOIIbIO HUKINYECKUX CTPYKTYP U300pakaroTCsl CXeMbl LIUPKYIALNUNA HHDOpPMALNU B
cuctemax (puc. 30).

JlpeBoBuHAST CTPYKTypa TPEICTaBISCT cO000M OO0beAMHEHWE MHOTHX JIMHEHHBIX
MOACTPYKTYp (puc. 3B).

0-0-0-0 %
O O OO

Pucynoxk 3. Buael ceTeBbIX CTPYKTYP

OO6o01meHHas ceTeBasi CTPYKTypa XapakTEepU3yeTCs MHOTOYHMCICHHBIMA MEKAJIEMEHTHBIMU

e
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cBs3siMU (puc.4).

Pucynoxk 4. O600ménHas ceTeBas CTpyKTypa

Wepapxuueckue CTPYKTypbl —HpPEJICTaBISIOT COOOW  JIEKOMIIO3UIIMIO CHCTEMBI B
npoctpaHcTBe. [IpumeHstoTcs, mpexjae Bcero, Uis ONMUCAHHS IMOAYMHEHHOCTU DJIEMEHTOB B
CTPYKTypax ymopaBiieHus. TepMHH «uepapXus» O3HA4aeT COMNOJYMHEHHOCTb, MOPSI0K
MOJAYMHEHUS HU3IIMX 110 JAOJDKHOCTH JIUI] BhICHIMM. B Hepapxuueckux CTpyKTypax BaskKHO JIMIIb
BbIJICJICHUE YPOBHEHW COMOJUUHEHHOCTH, a MEXIYy YPOBHSMU U MEXJy KOMIIOHEHTaMH B
npeenax ypoBHs, B IPUHLUIIE, MOTYT OBITH JIFOObI€ B3aUMOOTHOLIEHHUS (pHC. 5).

Pucynox 5. Mepapxuueckas CTpyKTypa

DneMeHTbl MpPEeICTaBISIOT CO00M KUPNMYMKHU, U3 KOTOPBIX cTpoutca cucrema. OHH
CYLIECTBEHHO BJIUSAIOT Ha CBOMCTBA CUCTEMbI, B 3HAUUTEIBHON CTENIEHH OINPEAEISAIOT €€ IPUPOY.
Ho cBolicTBa cucTeMsl HE CBOIATCS K CBOMCTBAM JJIEMEHTOB.

Kak MblI yxe 3HaeM, 3JIEMEHT — 3TO Jjajiee He pasyioKuMasl eIMHUIA NPy JaHHOM crocoOe
pacwICHEeHMs, BXOJAIIAas B COCTaB CHCTeMbl. Hamnuume cBsizel MeXIQy JJIE€MEHTaMHM BeEIET K
MOSIBJICHUIO B II€JIOCTHON CHCTEME HOBBIX CBOWCTB (3MEP/KEHTHOCTH), HE MPHUCYIINX AJIEMEHTaM
B OTAEJIBHOCTH. B CHily 3TOrO MOJMHOKECTBA 3JIEMEHTOB CHCTEMBI MOTYT pacCMAaTPUBAaThCSA KAK
MOICUCTEMBI. DJIEMEHTAapPHOCTh OYEHb TECHO CBSA3aHA C IPUHIIMIIOM HEUCUEPIAeMOCTU MaTEPUU —
OJHUM M3 (YyHIAMEHTaJbHBIX MPUHIMUIOB MHUPOYCTpoWcTBA. J[Is1 2JI€eMEHTOB CHCTEMBI
XapaKTEPHbI HEKOTOPBIE CBOWCTBA.

Ceoiicmeo — >TO BXOXXJICHHE BEIM, JJIEMEHTAa B HEKOTOPBIM KJacc BeElIei, Korja He
o0pasyeTrcsi HOBBIM MpEIMET; XapaKTePUCTUKA, MPHUCYIIas BEIlaM M SBICHUSM, MO3BOJISIOIIAS
OTJINYATh WUJIN OTOXIACCTBJIIATH HUX. BCG B3JICMCHTBI 06nana}oT ABYMsI BUaMHU CBOI\/'ICTBI HepBOC —
3TO JIEMEHTAJILHOCTH MPH JJAHHOM CII0CO0€ pacwICHEHHS; BTOPOE, TOYHEE TPYIIa CBOMCTB, — 3TO
CBOI\/'ICTBa HpHpOI[I)I D3JICMCHTOB. Peq}, nICeT O TOM, UYTO AJII XUMHUYCCKUX JJIEMCHTOB CBOI7[CTB€HHI>I
BAaJICHTHOCTb, aTOMHBIC BE€Ca, IJIA XKHUBBIX OpFaHI/IBMOB — MECTO B Hepapxpm BHUI0B, aKTUBHOCTD,
JUISl 4EJIOBEKa — CUCTEMa POJIeH, CTaTyCOB, IIEHHOCTEW, MHTEPECOB W T.. MHOroe B cCUCTEME
3aBHUCUT OT THUIIOB JJICMCHTOB. HOSTOMy B TeOpI/II/I CUCTEM 3HaIII/IT€J'II)HyIO MCTOJIOJ'IOFI/I‘IGCK}’IO
POJIb UTPAET TOCTPOCHHUE KIAaCCU(PUKAIINHU JIEMEHTOB.
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OpnuH U3 npuMepoB Takoi kinaccudukanuu (aBrop — B. A. Kapramos, [14]) npencrasien B

Tabimue 1:

Tabnuna 1. — Kiaccudukanus 31eMEeHTOB 10 peakiii Ha BO3MYILEHHE

HaszBanmue

XapakTepucTuka

HN300paxenne

Yupyrui

OpnHo3HAYHO
rnepetaér BXOJHOE
BO3/ICHCTBME  Ha
BBIXOJ]  (sABIIAETCS
MTOBTOPHUTEIIEM)

—~O-

PedexcuBHbIit

OcymiecTBisieT
BHYTpCHHEE
npeoOpa3oBaHue
BXOJIa B BBIXOJ MO
KaKOMY-JTu00
ATOPUTMY

[ToTpebuTtenp

Bocnpruanmaer
BXOJTHOE
BO3jciicTBHE  0€3
oOpazoBaHus
BBIXOJTHOTO
(«u€pHas apIpay)

OtTopraremns

He Bocnpunumaer
BXOJIHOE
BO3/ICHICTBUE
(OTKJIOHSIET €r0)

Uctounuk

I'enepupyer
BBIXOJIHOE
BO3/EHCTBUE B
OTCYTCTBHE
BXOJIHOTO
(«danrTom»)

[TonupeuenTopHbIit

PeduexcuBubIit
AIIEMEHT C
HECKOJIbKUMU
BXOJIaMH W OJIHUM
BBIXOJIOM

[TonuadexropHsIit

PeduiexcuBHbIi
JJIEMEHT C OJHUM
BXOJIOM "
HECKOJIBKUMU
BBIXOJIaMU

THommanemeut

PeduiexcuBubIit
AIIEMEHT C
HECKOJIbKUMU
BXOJIaMU "
HECKOJIbKUMU
BBIXOJIaMU
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Ha3Banmue XapakTepucTUKA HN3o00paxkenne

[ToTpebuTens,
BOCIIPHHUMAOIIHT EE —>
[TomunorpebuTens | BO3ACUCTBUS IO
HECKOJIbKUM
BXOJIaM

HcTounuk,
TeHEePUPYIOLIHIA - EE
IlonuucToynuk HECKOJBKO
BXOJIHBIX
BO3ACHUCTBUM

[To maenuto apyroro cuctemuoro uccienonarens, FO.I1. Cypmuna [8], 31eMEHTHI CHCTEMBI
MOTYT OBbITh KJIACCU(UIMPOBAHBI 110 00J€e MHOIrOOOpa3HbIM OCHOBAHUSM: 110 CTEIIEHU POJICTBA —
TOMOTE€HHBIA U TE€TEPOTrCHHBIN; M0 CTENEHH CaMOCTOATEIIBHOCTH — MPOTPAMMHBIN, aIallTUBHBIM,
WHUIIMATUBHBIN; 110 BPEMEHHU CYIIECTBOBAHUS - MMOCTOSHHBIN, BPEMEHHBIN; TI0 POJIM B CUCTEME —
OCHOBHOW, HEOCHOBHOM; IO AKTUBHOCTH B CHUCTEME — AKTHUBHBIN, MACCHUBHBIN; MO XapakTepy
BO3JCHCTBUS HAa CHUCTEMY: OINPEACIICHHBIE WM TMpEICKa3yeMble M HEOINPEICICHHbIC WIN
HeTpeCKa3yeMble; 10 Xapaktepy (Tadmuna 2).

Tabmuma 2. —Knaccudukamus 3JIeMEHTOB 110 Pa3IUYHBIM OCHOBAHUSIM

OcHoBanne DJIeMEHT
KJIaccupuranuu Tun XapakTepucTHKA

JlelicTByeT MmO >KECTKOM
pOrpaMme

OO0mamaer

Crenesn Aan TUBHBIN CIIOCOOHOCTBIO
CaMOCTOSITEIILHOCTH MIPUCIIOCOOICHUS
dJEeMEHTA OO0mamaer
CIIOCOOHOCTBIO

H3MEHSITH
JIeHCTBUTEIILHOCTD

[IporpamMHBIi

animatuBHLIN

OTtinnyaercst

. OTHOCHUTEIBHO
TlocTosAHHBIN
JIMMTEIBHOCTD JUIATETbHBIM ~BPEMECHEM
CYIIIECTBOBaHUS CYIIIECTBOBAHUS
CymecTByrouuit
BPEMEHHO

Bpemennsiii

[Ipounoro Ocrancs OT MPONLIBIX
(ataBU3M) ATAIOB JKU3HU CHCTEMBI
XapakrepeH JUTSL
Bpemennas Hacrosimero HACTOSIIETO  BpPEMEHH
MPUHAIIEKHOCTD CYIIECTBOBAHHS
CHCTEMBI

CBolicTBEHEH TUTSt
Oyaymiero TAHHOM

Bynymero
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OcHoBaHue DJIeMeHT
KJIaccupuranuu Tun XapakTepucTHKA
CUCTEMBI
(MHHOBALIMOHHBIN
AJIEMEHT)
OCHOBHOI Hrpaer rnaBHyro posib B
CUCTEME
Pouib B cucreme Urpaer
HeocnoBuou BTOPOCTENIEHHYIO POJIb B
CUCTEME
AKTUBHLL Bo3sneiictByer Ha
AXTUBHOCTB B IIPOLIECCHI CHCTEMBI
CUCTEME . Cnabo BO3ACHCTBYeT Ha
[TaccuBHbII
IIPOLIECCHI CHCTEMBI
OnpenenéHublit Oxka3bIBaeT BIIOJIHE
Xapakrep J5R105 onpenenéHHoe
BO3/ICUCTBUSA Ha | IpeacCKa3yeMbli BO3/ICHCTBUE HA CUCTEMY
CUCTEMY Heonpenenéunpiii | Oka3biBaeT
W HEIpEACKa3yeMble
HEIPECKA3yEeMbIl | BO3JECHCTBUS HA CUCTEMY
3aoanue

Boibpate cuctemy U mpoBecTH u3ydyeHue e€ CTpykTypel. Crenarb  Kparkoe
nHpopMalMOHHOE M (YHKIMOHAJIbHOE OINUCAaHHE CHUCTeMbl. BBINOJHUTE MOApPOOHOE
MOP(OJIOrM4eCcKOe HCCIEI0OBAaHUE CHUCTEMbl, HCIOJb3Ysl MpPEUIOKEHHbIE KiIaccu(UKaluu
anemeHTHOTO cocTaBa (Kapramosa u CypmuHa).

Konumponwvnuie éonpocwi

Kakum o0pa3om MOryT ObITH ONIMCAHbI CUCTEMBI?

B uém cyTh Mopdonoruueckoro onucaHus CUCTEMbI?

B uém cyTh HHPOPMALIMOHHOTO ONMCAHUS CUCTEMBI?

B uém cyTh QyHKIIMOHAILHOTO ONUCAHUS CUCTEMBI?

UYrto Takoe 371eMEHT CUCTEMBI?

UYrto Takoe CBOMCTBO 3JI€MEHTa CUCTEMBI?

Kakue cBoiicTBa cuCTEMBbI ONPEIEIAIOTCA €€ DIIEMEHTHBIM COCTaBOM?

Kak npousBoautcs onpeeeHrne 3JIeMEHTHOTO COCTaBa CUCTEMBbI?

Uto Takoe CBs3b MEX/Y JEMEHTAMU CUCTEMbI?

0. UYro onpezenser HAIMYKUE CBSI3U MEXK]Y JIEMEHTaMU CUCTEMBbI?
JlaGoparopHasi padora Ne 3

Onpenenenue neau M 3aJa4 cymecrsoBanus cucrembl. [loctpoenue nepesa nesieii u gepesa

npooemM

e A M S e

ILlenv pabomut

Hayuumuvca onpedenamo yeau u 3a0auu cywecmsosanus cucmemul. Oceoums epaghuueckuii
Memoo nocmpoenusi oepesa yeneii u npooiem.

Hugpopmayusa
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[ens cuctemsl — 0Opa3 sxenaeMoro OyayIIero COCTOSHUS WM MTOBECHUS CUCTEMBIL. [[71s He
[EJICYCTPEMIICHHBIX CHCTEM Wb MOXET OBITh cHOpMyIHpOBaHA TOJIBKO HAJCHCTEMOH, T. €.
CUCTeMOM 0oJiee BBICOKOTO YPOBHS, a JUIS IEJICYCTPEMIICHHBIX CHCTEM B (POPMYIUPOBAHUH H
YCTAHOBJICHUH LCJIW MOTYT INPHUHUMATL Y4YaCTHUC OTACIbHBLIC (yr[paBJ'IfHOHII/Ie) IIOACUCTEMBI U
DJICMCHTHI.

CymiecTByeT  HECKOJIBKO  KPUTEPUEB, KOTOPHIM  JIOJDKHA  OTBEYaTh  MPABHIBHO
chopMynupoBaHHasl 11k, 00bIYHO X ad0peBuatypy SMART:

— KoHKpeTHas (Specific);
— m3Mmepumas (Measurable);
— noctuwxkumas (Achievable);
— peanuctuyHas (Realistik);
— orpanudeHHas 1o spemenu (Timed).
[Ipy >TOM HYXHO TMOHHMMATh, YTO JJISI HEKOTOPHIX CHCTEM, CBSI3aHHBIX C H3Y4YCHUEM

KOCMOCa WJIM MHUKpOCpel, TNpUBEAEHHBbIE KpUTEpUH OyayT HMMETh TakKXke BecbMa
NpUOIN3UTENbHBIN XapaKTep.

Cucrema B pealibHOH cpelle HE MOKET cyllecTBoBaTh 0e3 mpobsem. Ilo cyru, mpobiaemsl
OTPEEIAI0T Pa3BUTHE CUCTEMbl Ha MPOTSHKEHUHU €€ JKU3HEHHOro Hukia. OTnenbHble TpoOieMbl
CIOCOOHBI K KOOTIEpAIH, YTO MOKET IPUBECTU CUCTEMY K COCTOSIHUIO Kpu3uca. [1,9]

Kpusuc — cocrosHue, B KOTOPOM MapaMeTpbl CHUCTEMBI NPUHHUMAKT IOPOTOBBIE,
KPUTHYECKHE 3HA4YEHHs. B 3TOM COCTOSHUM CTENEeHb OPraHW30BAHHOCTH CHCTEMBI PE3KO
CHIDKAETCS M BEPOSTHOCTh BO3BPAICHUS K IPEKHEMY CTAOMJIBHOMY COCTOSIHUIO HEBENIHKA.
CylecTBYIOT TpU BapuaHTa pa3pellieHns Kpu3uca CUCTEMBbI:

1) pacniaz uinu rudesb CUCTEMBI, IIPH 3TOM €€ JIEMEHThI 3aXBaThIBAIOTCS JPYTUMU CUCTEMAaMU;

2) pedpopma - mocCTEneHHas IMEPEeCTPOKa sIpa, TEHOTUIIA CHCTEMbI, BEAYyIIas K IOSBJICHHUIO
Ka4yeCTBEHHO HOBO# CHCTEMBI;

3) peBotoLus - pe3KOe, CKaUKOOOpa3HOe U3MEHEHHE sI/Ipa CUCTEMBbI, KaTaCTPOPUUECKUN Mepexo]
U3 OJJTHOTO COCTOSIHHS B IPYTOE.

CocrosiHre kpu3nca 0OBIYHO JOBOJIGHO Pa3pyIIUTEIBHO JIJIsl CHCTEMBI, TaK KakK JaXe IMPH
caMOM 6J'IaFOHpI/I$ITHOM Pa3BUTHU CO6I)ITI/II7[, I BbIXOJAa H3 HETO CHUCTEMCE IMPUXOIUTCA
M30BITOYHO PACcX0J0BAaTh UMEIOIIHECS B €€ pachopsbKeHHH pecypchl. [loaTomy mpu u3ydeHHH
CHCTEMBI OONBIIOE BHUMAaHUE YACTIACTCA NJUArHOCTUPOBAHUTIO npo6neM U N3YUYCHHUIO BEPOATHBIX
CIOCOOOB UX YCTpaHEHUS.

Juarnoctuka mnpoOieM — 53TO aHajJu3 OCHOBHBIX IPUYUHHO-CIEIACTBEHHBIX CBs3EH
KOHKpeTHOM curyauuu. CymiecTByeT JBa crocoda paccMOTpEHHs NpoOJIeMbl: BO-IEPBBIX,
npoOeMoll CUUTAaeTCs CHUTYyallMsl, KOIJa IOCTaBJICHHbIE LEIM HE JOCTUTHYTBI; BO-BTODBIX,
npoOieMOl CUYMTAIOT CHUTYalUI0 [OTEHIUAIbHONW BO3MOXHOCTU (YTO-TO JOJDKHO OBLIO
IIPOU30MTH, HO HE Ipou3ouuIo). IIpu 3ToM o1 cuTyanueil NOHMMAaeTCsl peajlbHOE MOJI0KEHNE e
OTHOCHTEJIHO ITOCTABJICHHOM LIENH.

Jlnarno3 mpoOIeMbl — CIIOKHBIN MPOIIECC, KOTOPBINA BBITTOTHSAETCS B HECKOJIBKO JTaIoB.
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1. Oco3HaHue M yCTaHOBJIEHUE CUMIITOMOB 3aTPyIHEHUHN WIM UMEIoUIXcs Bo3MoxkHocTel. [Ipu
3TOM I0J] CHMIITOMOM MOHUMAETCSl CTENEHb MPOSIBIICHUS TPOOJIEMBI U €€ TIOCIIEACTBHI.

2. Coop, aHanu3 BHEIIHEN (OTHOCUTEIBHO CUCTEMBI) U BHYTPEHHEH HH(pOpMaIUH.

3. Beigenenne peneBaHTHOW uWHGOpPMAIMU. OTO BBIICICHUE JAaHHBIX, OTHOCAIIUXCS K
cyliecTBymoIel mpodieme, ey, IepUoay BpEMEHH U T.JI.

4. BoisiBiienue IIPUYUH BO3HUKHOBCHUA HpO6J’I€MI)I, aHaJIN3 OCHOBHOM IIPpUYUHBL.

5. Onucanue mpoOIeMBbl Ha JIOCTYITHOM SI3BIKE, OTBEUYAIOIINE HA BOMPOCHI KTO, 4TO, KOT/a, TIE,
o4eMy, KakuM o0pa3oMm, CKOJIbKO.

6. Ananu3 npoOGiemMbl. Pe3ynbraroM NaHHOrO 3Tama JUArHOCTHKHU SIBISIETCS BBISICHEHHUE THIA
npoOnemsl. [lutep Jlpykep BbIIeNsIET YEThIpE THUIIA TPOOIIEM:

1) TunuyHekIE;

2) TUIMYHBIE 110 CYTH, HO YHUKAJIbHBIE JUI JAHHOWU CHUCTEMBI;
3) yHUKAJIbHBIE;

4) HOBbIE TUIINYHBIE.

Tunuynele npoOJIEeMbl PEUIAlOTCS ¢ MOMOLIBIO 3alPOrPaMMUPOBAHHBIX PELIEHUH, T.€. C
WCIIOJb30BAHUEM YK€ H3BECTHBIX IPABWJI WM [PUHIOMIIOB K KOHKPETHOM CHUTYyaluu.
VYHuKanbHble POOIEMbI HYKJIAaIOTCS B IPUHATHH HE3aIIPOrpaMMHUPOBAHHBIX pelIeHUi. [9]

OcHoBHBIE METOIBI aHanHM3a mpooOiieM — rpaduyeckue. llocTpoenue: mepeBo mpobdiem,
JIepeBo 1ieNiel U 3aJad, JIepeBO pelleHui, NpoQuiib NPUYUH U CTPYKTypHas auarpamma Vcukasa
«PBIOUIA CKEeTY.

OcHOBOM A1 MOCTPOEHUsI BEPILUHBI JiepeBa IieJiell CTAaHOBUTCA HAOOpP CTpAaTEerMuecKux
ueneil cuctembl. CTpaTernyeckd 3HAUMMbIE L€ — 3TO Yallle BCEro JJ0JITOCPOYHbIE IIENH,
KOTOpbIE OINPEAEISAIOT HAIPaBJIEHUSI CTPATErHYECKOTO Pa3BUTHS CUCTEMBI, JI0JITOCPOYHBIE LIENH,
CBSI3aHHBIE C MOJIep>KaHueM (PYHKIIMOHUPOBAHUS CUCTEMBI.

JlocTrKeHHe CTpaTerMueckux Ieneld oOecreynBaeTcsi JOCTUKEHHUEM KaK OIepalMOHHBIX
(KaX10JHEBHBIX) LI€JI€H, TaK U IPOEKTHBIX (0 JHOPA30BBIX, YHUKAIbHBIX) LIETEH.

[lenmn HEOOXOIMMO TINATEIBHO KIACCU(PHUIIUPOBATH W COOTBETCTBYIOIIUM 0OpazoM
CTPYKTYpUPOBATh B paMKax AMarpaMmm - TaKUM 00pa3oM, 4TOObl OHH CTAaHOBUJIMCh MAaKCUMAJILHO
YETKUMHU U TOHSITHBIMHA HCCIICa0BaTECIIA.

B 1953 r. mpodeccop Toxwuiickoro yauBepcutera Kaopy McukaBa, oOcyxnas mpobiemy
KauecTBa Ha OJHOM 3aBOJie, CYMMHPOBAJI MHEHHE WHXEHEPOB B (popMe AuarpaMMbl IPHYUH U
pe3ynbraToB. Co BpeMeHeM Juarpammy Hadalld MCIIOJIb30BaTh Ha MPAKTUKE, U OKa3ajlach BEChbMa
MOJIC3HON U B MTOTE TMOJYYHJIa IMHUPOKOE PACIPOCTPAHEHHE BO MHOTUX KOMmaHusax Snonuu. B
JTaNbHEHIIEM BKIIIOUEHA B SIMIOHCKHM MPOMBINIICHHBIN cranmapT (JIS) ma TepMmmHOIOTHIO B
00J1aCTH KOHTPOJISI KA4eCTBA M OTIPENIETISETCS B HEM CIICIYIOIIUM 00pa3oM: quarpaMma MpuauH 1
pe3ynbTaTOB — JMarpaMMa, KOTOpasl TOKa3bIBA€T OTHOIICHHE MEXKIY TOKa3aTelieM KadecTBa U
BO3JICUCTBYIOIIMMU Ha Hero (akTopamu. [9,10]

22



Huarpamma HcukaBa (IpUYMHHO-CIIEACTBEHHAsl JuarpamMma) — HHCTPYMEHT KadecTBa,
CIY>KalllUM Ui HarJISIIHOTO IPEICTAaBJICHUS MPUUYMHHO-CIEJACTBEHHBIX CBSI3€H MEXy 00bEKTOM
aHaJiu3a W BIUSIOUIMMH Ha Hero ¢akropaMu, OOECHEeUMBAIOIIMNA CHCTEMHBIH MOAXOH K
onpe/eNieHnI0 (PakTUUEeCKUX MPUYMH BO3HUKHOBEHMsI mpobOiieM. Taxxke [luarpamma lcukaa
UCIOJIb3YEeTCSl JUIsl MEePBOHAYAIBHOTO PAH)XUPOBAHUS (ONPENENICHUs 3HAYMMOCTU M CHJIBI
BIUSAHUA) (AKTOPOB, BO3JACHCTBYIOUIMX HAa HMCCIEAYEMBI OOBEKT U BbIOOpA NMPUOPUTETOB IS
yCTpaHEHUs IPOOJIEMbI MJIN YITYUILIEHUs [TOKa3aTesl.

Koneunoii nenbto ucnonb3oBanus Meroa «J{unarpamma VMcukaBay» siBisieTcs:

e BBISIBJICHUE BCEBO3MOKHBIX (DAKTOPOB, BIUSAIOUINX HA OOBEKT aHAIN3a;

e BHU3yaJIM3alUs MPUYUHHO-CIIEJCTBEHHBIX CBS3€H;

e pacmpefelieHre NPUOPUTETOB JJIsl aHAINM3a U PEIICHHUs TOCTABJIEHHON 3a/1aud Ha OCHOBE
OTpeJIeNIEHUs] OTHOCUTENIbHOM 3HAUUMOCTH (PaKTOPOB, U UX PAaH)KUPOBAHMUSL.

«Mo3rosoii mTypm» (auri. brainstorming) — oauH U3 HauboJiee MOMYJISAPHBIX METOJOB
CTUMYJIMPOBAHUSI TBOPYECKOM aKTHBHOCTU. [103BOSIET BBISIBUTH NMPHUUMHBI M [OMOraeT HailTu
pELICHNE CIIOKHBIX MPOOJeM MyTeM NPUMEHEHHs CIEeLMAIbHBIX MpaBui oOcyxaeHus. Meton
MO3roBoro mrypMa Obi1 co3gaH B 1941 roxmy Asnekcom OcOOpHOM — COTPYAHHUKOM
aMEpPUKAHCKOTO PEKIaMHOTO areHTCcTBa cynepnpodeccuonanoB «BBD&O».

Pexomenaanum A5 npoBeeHUs1 MO3rOBOI0 ITYpMa Iepel NOCTPOEHHEM ANArPaMMBbl
Hcukasa:

1) onpenensem npoOieMy, TpeOYIOLIYIO pELIEHUsl TJIaBHBIM KPUTEpUN KayecTBa 3TOrO Liara —
SICHOCTh (POPMYIMPOBKH U OJJHO3HAYHOCTh TPAKTOBKH MPOOJIEMBI;

2) HauMHaeM MpeJBapUTENbHbBIN 3Tan 00CYXAEHUs, KOrla coOUparoTCsl BCe 3aMHTEPECOBAHHbIE
YYaCTHUKM KOMaH/bl, pacupenesseM, KTO W3 HUX KaKyl pojib OyleT HCHOJHATh IpHU
o0CcyxaeHnn (BEIyIIUNA/KypaTop, TOMOIIHUK, TE€HepaTopbl HJCH, HaOmomaten W T.1.),
PEKOMEHAYEMBIN pa3Mep IpymIbl — 5-9 4enoBek;

3) cnenyromuii mar — 3Tan reHepaluy Uaei; Bo BpeMsi pabOoThl BCE YYaCTHUKU JOJKHBI BUIETD
npexae Bcero chopMyIUpOBAHHYIO MpoOiieMy, a He Jpyr JApyra; 3ajadya BeIyLIero — He
JIOTYCKaTh HUKAKOM KPUTUKH WJIM JUCKYCCUH BO BpeMsi T€HEPUpPOBaHUS HAEH, HEraTHBHBIX
BBICKa3bIBAHUH B M0JIb3Y YK€ BHICKa3aHHBIX MOTEHIUAIBHBIX PEIICHUN;

4) MOMOIIHUK JOJHKEH (PUKCUPOBAThH BCE BBIIBUHYTHIE HJIEH;

5) moJDKHA TOIIEpKUBAThCA arMocdepa KOMaHAHOW pabOThl B PA3BUTHH YK€ BBICKa3aHHBIX
YJIeHaMU KOMaH/bl MbICIIEH;

6) HET HHMKAaKUX OrPaHWYEHHM Ha PEATMCTHUYHOCTb BbICKA3bIBAEMBIX HJEH, MPHUBETCTBYIOTCS
mo0ble, Jaxke camble aOCypAHble HIEH, HU OJHA HJIes BO BpPEMs JTala «reHepalun» He
OTBEpraercs;

7) IpUBETCTBYETCSI KaK BO3MOKHO OOJIbIlIee KOJIMYECTBO BBIIBUTAEMBIX UEH; 4eM OoJiblie uieu
OyZeT MpeasoKeHo, TEM BBILIE IIAHChI, YTO CPEAM HUX WM UX KOMOWHAUUN OKaKeTcs ujes
YCHENTHOTO PEIICHUsI POOIJIEMBI;

8) 4IeHOB KOMAaH[bl CJEAYyeT IICUXOJIOTHYECKH MOOUIPSTHh I PACKPBITUS TBOPYECKOIO
MOTEHIINANIA;

9) nuuaM pyKOBOJSILIErO COCTaBa, BXOJSALIMM B KOMAaHJy, HE PEKOMEHIYETCS BBICKAa3bIBATHCS
MEePBBIMU, aHAJOTMYHO M YEJIOBEK C CaMOM cTapiell JOJKHOCThIO B KOMaH 1€ He JOJDKEH ObITh
BEyLIUM/KYpaTopoM HITYpMa;

10)  3aknrouuTenbHBIA HIar - oOCyKIeHWe uJeH, sl Toro 4rodbl oroOparh nydiiue. Bee
3a(QUKCUPOBAHHbIE UAEU  HEOOXOAMMO  IPOAHAIU3UPOBATH,  YUUTHIBAS  OYEBHJIHBIC
OTpaHHYEHUsl, HAIPUMEP, TaKue KaK BpeMs, YEJIOBEUECKUE PECYPChI, CTOUMOCTh pealu3aliH.
[10]

IIpaBuia nocrpoenusi xuarpammsel Ucukasa
1. IIpexxne yeM mpuUCTyNaTh K MOCTPOEHUIO JUMArpaMMbl, BCE YYaCTHHMKHU JIOJDKHBI NPUHTH K

€IMHOMY MHEHHUIO OTHOCUTEIBHO (POPMYIUPOBKHU MPOOIEMBI.
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2. U3yuaemas npo0iieMa 3alMCBhIBAECTCS C IPABOW CTOPOHBI B CEPEAMHE YUCTOTO JHCTa Oymaru u
3aKJII0YaeTCsl B pPaMKy, K KOTOpPOM ciieBa MOAXOJUT OCHOBHAsi TOPU3OHTAIbHAsl CTpEJIKa —
«xpeber» (muarpammy McukaBa mu3-3a BHEIITHETO BHJIa YACTO HA3BIBAIOT «PBHIOBUM CKEIIETOM).

3. Hanocsrcs rinaBHble npuuuHbl (QakTopsl 1 mopsaka), BIUSIOIIKE HA MpodieMy, - «0obline
KocTu». OHU 3aKIII0YAIOTCS B PAMKHU U COEAUHSIOTCS HAaKJIIOHHBIMU CTPEIKAMU C «XPEOTOMY.

4. lanee HaHOCATCA BTOPUYHBIE MPUUMHBI ((HaKTOPHI 2 MOPAJKA), KOTOPbIE BIMSIOT HA IJIaBHbBIE
NpUYUHBL («OOJBIIME KOCTH»), @ T€, B CBOIO OYEPENb, SBISIIOTCA CICACTBUEM BTOPHUYHBIX
npUYrH. BTOpUUYHbIE MPUYMHBI 3aMCHIBAIOTCS U PACIOJIaraloTCsl B BUJE «CPEIHUX KOCTEW»,
MPUMBIKAIOIIUX K «00ibInMy». DakTopsl 3 nopsaKa, KOTOPbIE BIUAIOT Ha MIPUYUHBI YPOBHS 2,
pacrojiaratoTcsi B BUJE€ «MEJIKHUX KOCTEi», NPUMBIKAIOUUX K «cpeaHum», U T. A. (Eciu Ha
JrarpamMme NpUBEICHBI HE BCE MPUYMHBI, TO OJIHA CTPEJIKA OCTABJISAETCS IyCTOMN).

5. Ilpu aHanu3e [OJDKHBI BBISBIATHCA M (PUKCUPOBATHCS BCE (DAKTOPHI, Jake Te, KOTOpHIE
Ka)KyTCS HE3HAYUTEJIbHBIMU, TaK Kak IIeJIb JuarpamMMbl - OThICKaTh HauboJjee BEpHBIM MyTh U
3¢ deKTUBHBIN cIOCO0 pelIeHus POOIEMBbI.

6. IIpuuunbl (pakTOphl) OLIEHUBAIOTCS M PAHXKHUPYIOTCS MO WX 3HAYMMOCTH, BBLICNAS 0CO00
BA)KHbIE, KOTOpBIE IPENAIOJIOKUTEIBHO OKa3bIBAIOT HauOoJblliee BIIMSHHE Ha IOKa3aTelb
KayecTBa.

7. B nuarpammy BHOCUTCS BCS HeoOxoaumash HH(OpMalMs: €€ Ha3BaHHe, HauMEHOBaHHE
U3JIeNusl, IMEHA yJaCTHUKOB, J1aTa U T. 1.

OKpyKeHune Yenose O6opyaoBaHu
Mpobnem
Matepuan UsmepeHu TexHonorusa
MpnunHbI

Pucynoxk 6. [1labnon nuarpammel Mcukasa

=»YenoBek (Man) — MpUYMHBL, CBS3aHHBIE C YEJIOBEYECKMM (HaKTOPOM; BCE, KTO BOBJICUEH
B IIpolIecC.

= Mamunbl, oOopyaoBaHue (Machines) —  mpu4mHBI, CBSi3aHHBIE C  00OPYIOBaHUEM;
O6opynoBaHue: KOMIbIOTEPHl U UHCTPYMEHTbI, HEOOXOAUMbIE 151 BBIIOJIHEHUS paOOTHI.

= Matepuansl (Materials) — mpuuMHBI, CBSI3aHHBIE C MaTepUajaMH; CbIpbE, KOMILUIEKTYIOIIUE,
KaHLITOBaphl, CIOBOM BCE, YTO HYKHO ISl IPOU3BO/ICTBA KOHEYHOT'O MIPOYKTA.

» Metonpl, TtexHosorus (Methods) — mnpuuuHbl, CBA3aHHBIE C TEXHOJOrueil paloThl, C
opraHu3aiueil mpoueccoB; NpaBuiia U MPOLEIypbl, 3aKOHBI.

= I3mepenus (Measurements) — TpPUYMHBI, CBS3aHHBIE C METOJaMH H3MepeHus. [laHHsbIe,
[I0JIy4aeMbI€ B X0/I€ BBIIOJIHEHUS pabOThl, KOTOPBIE UCIOJIB3YIOTCS JJIsl OLICHKU KayecTBa.
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- OKPY)KCHI/IGI JaHHBIC, ITOJIYYa€MbBIC B XOJAC BBIINIOJIHCHHUA pa6OTI)I, KOTOPBIC HCIIOJIB3YIOTCA JJIA

OILICHKH Ka4€CTBa.

[lnarpamma npnYMHHO-CeACTBEHHOTO aHANN3a KIKYeBOro NoKasaTens
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Pucynok 7. IIpumep nuarpammsl Mcukasa

3aoanue

Jna  eviopanHoll cucmemvl, UCNONL3YSL MEMOO «MO3208020 WIMYPMA» onpedenume

Haubolee 3HauuMbvle npoodaemvl (2-3), npenamcmeyowue OOCMUNCEHUIO CUCMEMOU 3AS6IEHHOU
yeru, a 3amem ogopmume >3mu npobaemMbvl, C YUEMOM BbI3bIBAIWUX UX HPUYUH, 8 BUOe
ouaepammul Hcukasa.

A.]Il"OpI/ITM MOCTPOCHUA:

Ilar 1: Onpenenure o0bekT aHanu3a. Hanummre ero Ha 4ucTom Jimcte Oymaru.

Ilar 2: 3akmrouute ero rpaduyeckd B NpsAMOyrojpHuK. ClieBa HampaBO HPOBEIUTE
npsMyl0 JIMHUIO («xpeber»). Jlanee HanumiuTe IJ1aBHble (AKTOPBI, KOTOpbIE BIMSIOT Ha
MOKa3aTeab KauecTBA, 3aKJIIOUUTE UX B MPSIMOYIOJbHUKU U COETUHUTE C «XpeOTOM» CTpelKaMU
(B Buze) «O0NbIINX KOCTEH XpeOTay.

IMar 3: Hanumure npuunHbl (BTOPUYHBIE), BIUSIONIME HA TJABHbIE MPUYHMHBI («OOJIbIINE
KOCTH»), M pAacloJOXUTE HX B BUJE «CPEIHUX KOCTEH», MNPUMBIKAOIIUX K «OOJIBIINM.
Hanumure npuyuHbl TPETHUYHOTO NOPSAIKA, KOTOpPbIE BIMSIOT HAa BTOPUYHBbIE NPUYUHBI, U
PacroJIoKUTE UX B BUJIE "MEIKUX KOCTEN", MPUMBIKAIOIINX K «CPEITHUM.

Ilar 4: Ilpopamwxupyiite (GakToppl MO MX 3HAYUMOCTU U BBIIEIUTE OCO0O BaXKHBIE,
KOTOpBIE MPEANONI0KUTEIBHO 0Ka3bIBAIOT HAUOOJIbIIIEE BIUSHUE HA [T0OKA3aTeIh KaUeCTBA.

Hlar 5: 3anumuTe BCIO HEOOX0UMYIO HH(POPMAIIUIO.

HQUM@’{LZHMQ.' 8 Kauecmee MmaKo8oUu MOIICHO 6bl6pal’l1b, Hanpumep, IKOHOMUYECKYIO

cucmemy Kaxkou-1uoo CcCmpdanrbsl, npouaeodcmeo Kako2o-1ubo uzoenus Ha NPOMbLUUIEHHOM

npeonpusamuu u m.o. Qbcyoume Ha NPAKMUYECKOM 3AHAMUU, KAKYIO NPOOIEeMy OHA COOEPHCUM.
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Onpedenume eé epanuyvl, yeib CYWeCME8O8AHUS U 3A0ayU, KOMOpble OHA BbINOJHIEN.
Ilocmpouime ouaepammy Hcuxasa 0ns 0anHoU cucmembi.

KOHmpOJleble e80onpocol:

. UTo TaKoe 11eb CylecTBOBaHUS CUCTEMBI?

. KakossI cBoiicTBa nenn?

. Kak popmynupyroTcs 11enp 1 3a/1a4u CyleCTBOBAHUS CUCTEMBI?

Kak onpenenuTs 1enpb CyliecTBOBaHUs CUCTEMBI?

Jljis 4yero Hy»KHO JJMarHOCTUPOBATh MPOOIEMbI, BOSHUKAIOIIME B CUCTEME?
Kak cBsi3aHbI 11€711 ¥ 33/1a4¥ CYILIECTBOBAHUS CUCTEMBI?

UTto Takoe mepeBo 1eNei u 3a/1a4 CUCTEMBI?

B uém cyTh MeTO1a «MO3rOBOTO HITYpMa»?

KakoB anroputm npoBeieHus «MO3roBOro MTypMan?

0. [To xakuM KaTeropusM paclpeieIsIFOTCs MPUYNHBI BOZHUKHOBEHUS MPOOJIEM MpHU
MMOCTPOCHUH uarpaMmsbl VMcukapa?

S0 0NN U R W

JladopaTopHnas pa6ora Ne 4
MoaeanpoBanue cucTeM. AHAJIU3 HCTUHHOCTH, CXO/ICTBA, JUHAMMKH Mojejiell 00beKTa U
npouecca

ILlenv pabomut

O3nakomumsbcs Ha npakmukKe co 3Ha4eHuem noHAmus ((Moaeﬂb», usydyumos maxkue ceolicmaa

MoOenel, KAk KOHEeYHOCMb, YAPOWEHHOCMb, npubaudcénnocms. Hayuumves oyenusamo
ao0eKeamHoCms MooeJel.

Hugopmayusa

[ToHsTHS «MOJIEITEY M «MOJICTTMPOBAHIE) B MOBCETHEBHOM JKH3HU COTIPOBOXKIAIOT HAC TIOBCIOMY:
B Mara3uvHeE UIrpymecK Mbl BUIUM MOJCIIb aBTOMO6I/IJ1$I, C BUTPUH MOJHBIX Mara3mHOB Ha HAC CMOTPAT
MOACIIHN YCJIOBEKA — MAHCKCHBI, B aTCJIBC MbI OGI)SICHSICM, qT0 XOTEIN OBl CIIWTb, IIPUBOAA B IIPUMEP
(1)0T0 MOHPABUBHICTOCA MPEAMETa OJACKIAbI WM €ro pPUCYHOK, IMbITAACh IOATOTOBUTLECA K
MMOCICACTBHUAM MBI PUCYEM B B006pa)KeHI/II/I BO3MOXHBIE MOJCIIN HOCJ'IG)ICTBI/Iﬁ TOTO HWJIX HUHOTO
peanpHOro 1Iara u T..1. (puc. 8).
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Pucynoxk 8. [Ipumeps! Mozenel u UX peaqTbHOTO BOIIJIOIICHUS

Hcroprudeckn TepBOHAYATBHO MOJIEBIO HA3bIBAIM HEKOE BCIIOMOTATEIFHOE YCTPOWCTBO HIIM
OOBEKT, KOTOPbI B ONpENEICHHON CUTYallud 3aMEHsUl JAPYrod oObeKT. DTO OIpeaesieHne HOCUIIO
OUYEHb «Y3KHI» XapakTep, MO3TOMY IIOHSATHE <«MOJEb» OTHOCHIOCH TOJBKO K MarepUalbHbIM
00bEKTaM CHELUAIbHOIO THIA: HAIPUMEpP, MAHEKEH - MOJIENIb YEJIOBEUECKOro Teja, Yydesio - MOJEIb
TeNa JKUBOTHOTO WIIM TTHIIBI, aKTep - MOJENb MEPCOHaXKa MbeChl U T. 1. JlanbHeHIIee OCMBICIICHHE
OCHOBHBIX 0COOEHHOCTEH MaTepHaIbHBIX MOIETICH TIPUBEIIO K 00sIee MTyOOKOMY ONpeIesIeHNIO. [ 2]

Mogensio Ha3bIBa€TCSI HEKUH OOBEKT-3aMEHHUTENb, KOTOPBIM B OIPEICIICHHBIX YCIOBHSIX
MOJKET 3aMEHUTh OOBEKT-OPUIHHAJI, BOCIIPOM3BO/S MHTEPECYIOLINE HAC CBOWCTBA M XapaKTEPUCTUKU
OpUrMHajia, TPH O5TOM HMes CYIIECTBEHHBbIC TNPEHMYIIECTBA TEpel HUM WIM YIO0OCTBO ISt
UCCIeI0BaHus (HarJIs,IHOCTh, JOCTYITHOCTb UCTIBITAHUH, JIETKOCTh ONIEPUPOBAHUS U TIP.).

3aTeM ObUTH OCO3HAHHBI MOJICTIbHBIC CBOMCTBA YEPTEIKEH, PICYHKOB, CXEM, KapT, T.€. PEaTbHBIX
OOBEKTOB HMCKYCCTBEHHOTO MPOMCXOXKICHHS, BOIUIOMIAIOMIMX HEKOTOpYyH alcTpakiuo. PeanbHbie
MPOIIECCHI ABMKEHUS paKeThl WM JIETATENHHOTO arapaTra MOTryT ObITh 3alMCaHbl ¢ TIOMOIIIBI0 Habopa
ypaBHeHUH, Qopmyn, Tabmum u mudp (puc. 9). B pesymbrare nesrensHOCTH psga  (QU3UKOB,
MaTeMaTHKOB, (pus10co(oB U JOrMKOB ObLIa CO3/1aHa TEOPUs MOJIENEH.

Yooy ;o 7 -J . ‘\ \

2y " o B. "~ Sonne i 2Bioy” \
T s o PN ¢

% | .{:?_.000__ E. '

Tooe | Ry !

L 1 1 : 1 !

0 50 100 200

Mill km

Pucynoxk 9. I'padux u3 crateu I'Buno ¢on Ilupke ¢ pacueramu TpaekTopuil nojeTos k Benepe,
1933 .
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Mogenb Bcerja MOBTOPSIET OPUTMHAT C ONpENeNEHHBIMU JIOMyIIeHUsIMUA. OOBIUHO 3TH
AOMMYIICHUSA W ABJIAIOTCA TEM, YTO OTIMYACT MOACIIL OT BOCIIPOM3BOAMMOIO €0 OPUTHMHAJIBHOI'O
00BbeKTa.

PaccmoTpuMm raBHBIE pazMMuUMs MEXKIY MOJENIBI0 W JACHCTBUTEIILHOCTHIO: KOHEYHOCTD,
YIPOIIEHHOCTh U MPUOIMKEHHOCTD. [2]

Koneunocts mMogeneii. Mup, 4acTbio KOTOPOTO MBI SIBJISIEMCS, OECKOHEUCH, KaK M OCCKOHEYEH
0001 0OBEKT HE TOJILKO B MIPOCTPAHCTBE M BPEMEHU, HO M B CBOUX CBA3AX C JPYIMMHU OOBEKTaMHU.
Tak, Hanpumep, (puznvecKast «Teopusi CyNepCTPYH» BBIABUIAET TUIOTE3Y, YTO U3MEPEHNH, B KOTOPBIX
cylecTByeT Haula BeeneHnnast He mpuBbIUHBIX 3 WK 4 (TpEXMEPHOE MPOCTPAHCTBO M BPEMSI — HIMEHHO
Ha 3TOM OCHOBBIBAETCS] U3BECTHASI «T€OPHSI OTHOCUTENBHOCTHY), a enbIX 11 (10 mpocTpaHCTBEHHBIX U
BpeMs1)! UenoBeuecTBO B 1IEJIOM U OT/IENIbHBIIN YETIOBEK TaKkKe OECKOHEUHBI, TaK KaK SIBJISIIOTCS YacCTbhIO
OECKOHEYHOI0 TPOCTPAHCTBA, BKJIIOUEHBI B HENPEPHIBHBIE B3aUMOJEHCTBUS Ha YpOBHE (PU3HKH,
9KOCHUCTEM, COLIUAIIbHBIE U UHBIE CPEJIBL.

OnHako, eciu UMETh B BUY HeE JIF0ObIe Hallld KauecTBa, a JIUIIb T, KOTOPbIE OTJIMYAIOT Hac OT
JIpYyrux 0ObEKTOB, B TOM YMCIIE U KUBBIX (K TAKMM KayeCTBaM OTHOCSATCS: MBIIUICHUE U TPYA), TO, K
COKQJICHUIO, 3/1€Ch BO3MO>XHOCTH NPUPOJIbI OIPaHUYEHBbI, KOHEYHBI. MccinenoBaHns roBopsT, 4To
OTPaHUYEHbI U HAI COOCTBEHHBIE PECYPCHI, U BO3MOXHOCTU — YHCJIO HEPBHBIX KJIETOK MO3Tra, YUCIIO
JNEUCTBUM, KOTOpPBIE MBI JIOJDKHBI BBINOJIHATH B €IUHUILY BPEMEHHU, BPEMs, KOTOPOE MBI MOXKEM
3aTpaTUTh Ha pELIEHHE KakoW-TMOO 3aJauy — OHO HE MOJKET IPEBOCXOJUTHh BpeMs Hallueu
CO3HATeNbHOW JkM3HU. OrpaHuUYEHbl U BHEIIHHE pPECypChl (UYEOBEUYECKHE, MaTepUajIbHBIE,
BpEMEHHbIE, NPUPOAHBIE M Jp.), KOTOpPblE MBI MOXEM BOBJI€Yb B KOHKPETHBIN IIpoliecc
IIPAKTUYECKON WJIM TEOPETUIECKON JIEATEIBHOCTH.

Bosnukaer npotrBopeune: HeoOX0 MO M03HaBaTh OECKOHEYHbIN MUpP KOHEUHBIMH CPEJICTBAMHU.
Cnoco6 npeosoieHus1 3TOro MPOTUBOPEUMSl COCTOUT B moctpoeHuu mojeneil. H. Bunep (o HEM Bbl
MOJKETe MPOYUTaTh B KOHIE 3TOM NpaKTHUYECKOW pabOThl) OTMEYAaeT B CBOMX paboTax: «YacTHble
MOJIEJH, TIPA BCEM MX HECOBEPIIEHCTBE, — 3TO €IMHCTBEHHOE CPEJICTBO, BHIPA0OTAHHOE HAYKOW VIS
MOHMMaHUs Mupa. M3 3TOro nosjoxkeHusi He BhITEKaeT MOPAKEHUECKON ycTaHOBKHU. B Hem mpusHaercst
TOJIBKO TO, YTO IVIABHOE OPY/IUE HAYKU — YEJIOBEYECKUI pa3yM, a 3TOT Pa3yM — KOHEUEH.

Ho ecnu xoHe4HOCTH aOCTpakTHOM Mojenu OeccriopHa (OHa cpasy HAJIENsAeTCsl CTPOro
(MKCUPOBAaHHBIM YKCIIOM CBOWCTB, HAllPHMEp, KapTa JOpOT), TO MaTepHAIbHBIE MOJIEIN — TO BEIb
HEKOTOpBIC BEIIECTBEHHBIE OOBEKTHI, a KaK BCAKAE OOBEKTHI, OHM OeCKOHE4HBI. Hampumep, akrep —
HEKOTOpas MarepualibHas MOJeNb IE€PCOHAKa CIEKTaK/s, OJHAKO akTep B Tearpe Oosee
MHOT000pa3eH, YeM TPH UCIIOJHEHHH poJii. KOHEYHOCTh MOJIENH B 3TOM CiIydae MpOSBISETCS B
TOM, 9YTO W3 BCErO HEOOO3PHMMOTO MHOXKECTBA CBOWCTB OOBEKTAa-MOJICTH BBIOMPAIOTCS W
WCIIOJIB3YIOTCS JIMIIh HEKOTOPHIE CBOWCTBA, MOJOOHBIC WHTEPECYIOIIMM HACc CBOMCTBAM OOBEKTa-
opuruHajga (apTHCT peaju3yeT TOJIbKO HHTEpPECYIOLIHE Hac CBOWMCTBA). TakuM 00pa3oM, MoJenb
Mo00Ha OPUTHHAITY B KOHEYHOM YHCJIC OTHOIICHUH. [2]

VYrpomenHocts Mozenei. KoHeuHOCTh MOJenu nenaeT €€ YIpOIIEHHOCTh HEM30eKHOM.
VYIpoIeHHOCTh MOJIENIM B YEJIOBEYECKOW NMPAKTUKE SBIISAETCA JOIMYCTHUMOMW, IJis OO0, Haxke
OYEHb CEpbEe3HOW IeJIM OKa3bIBAETCS BIIOJHE JIOCTATOYHBIM HEMOJIHOE, YIPOLIEHHOE
0TOOpakeHue JIeHCTBUTENbHOCTU. boliee Toro, il KOHKPETHOM LIeIH TaKoe YIPOUICHHUE SBIISETCS
Na’ke He0OXOUMBIM, MOCKOJIbKY U30BITOUHAs CJI0KHOCTh IpUBEa Obl K YIaJeHUIO OT Heé M3-3a

paciblJICHUS BHUMaHHWA UCCIICAOBATCIIA HA MHOKECTBO BTOPOCTCIICHHBIX q)aKTOpOB. yr[pOHlCHI/IC
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SABJISICTCA CaMbIM CHJIBHBIM CPEACTBOM JJIS1 BBIABJIICHHSA TIJIAaBHBIX 3(1)(1)€KTOB B HCCICAYyEMOM
SBJICHUHA. DJTO XOpOIIO BHUIHO Ha MpUMepax Mojened (Qu3uku: aOCONIOTHO YHPYruud yaap,
a0COJIIOTHO YEPHOE TEJI0, UACATHHBIN Ta3 U T.I.

Crnenyromiasi MpUYMHA BBIHY)KJICHHOTO YIPOIIECHUS MOJIEIH CBsI3aHA C HEOOXOIUMOCTHIO
omnepupoBaHus ¢ Heil. JIocTaTOYHO CIOKHO PEIIUTh OOJBIIYIO CIOKHYIO HETMHEHHYIO CHCTEMY C
OOJIBIIIMM KOJIUYECTBOM IEPEMECHHEBIX. ITo MEpPE COBCPUICHCTBOBAHUSA BEIYHCIIUTEILHON TEXHUKH U
pasBUTUA COBPEMCHHBIX YHCJIICHHBIX MCTOIOB OTU  yOpoOIICHHUA JIMKBUAWUPYIOTCA  HIIN
YMCHBINAKTCA, YTO CO34ACT CYIICCTBCHHOC IMPOJABHIKCHHUEC B HCCICIOBAHHMU MHOTHX SIBJICHUIA!
Ecte m eme oauH, TOBOJIBHO 3araJlouHbI acleKT YHpomleHHOCTH wmojened. I[lodyemy-To
OKa3bIBACTCA TaK, UTO U3 ABYX MOI[GJ'IGI\/’I, OJIMHAKOBO OIIMCBIBAIOIINUX JAHHOC ABJICHUC, Ta, KOTOpaA
MPOIIIEe, Yallle OKa3bIBACTCs OJIFMKEe K UICTUHHOM mpupoae oToOpaxkaemoro siBieHus. [11]

KauecTBeHHbBIC pasiindusg MEXAy OpUruHajioM U MOACIIbIO 6y21€M CBA3BIBATHh C KOHCYHOCTBHIO
U YOPOUIEHUEM, KOJIMYECTBEHHbIE — CBSI3aHbl C TEPMUHOM HpUOIMKEHHOCTb. [IpnbnnxeHHOCTh
MOJIENIU MOKET OBITh OUEHb BBHICOKOW, HAIPUMEpP, HEKOTOPbIE MOICIKH MPOU3BEACHUIM HCKYCCTBA
AaXXE SKCIICPTHI HE MOT'YT OTJIMYHUTL OT OpHUI'MHAJIA. B ApYyrux cirydasax HpI/I6J'II/I)K€HHOCTB MO aeIn
BUJIHA Cpa3y U MOXET BapbUpOBaThCS (HAampUMep, 3By4aHHE OJHOW M TOH K€ IECHH,
3aKOJIMPOBAHHON B pa3INyYHOM OUTpENTE).

Bo Bcex ciydasix Mojzienb — 3T0 Ipyroi oObeKT U pa3ianuus Heu30exHbl. Bennuuny, mepy,
CTENEHb MPUEMIIEMOCTH pa3uyMsi Mbl MOXEM BBECTH, TOJBKO COOTHECS €ro C IEJIbI0
MOJCIHUPOBAHUA, HAIIPpUMCP, TOYHOCTb HAPYYHBIX YaCOB, BIIOJIHE A0CTATOYHAsA I OBITOBBIX
€€, COBEPLIEHHO HEA0CTAaTOYHA JJIsl PErUCTPallii CLIOPTUBHBIX pe3ynbTaToB. [11]

KpOMG HpI/I6J'II/DKeHHOCTI/I MOJCIN ONIPEACIICHHYIO POJIb UT'PACT aICKBATHOCTH MOJACIIN.

AJIEKBAaTHOCTh — MOJHOE WM MPEANOJOKUTEIBHO MOJHOE COOTBETCTBHUE MEXKIY ABYMS
CYIIIHOCTSIMM, B YaCTHOCTH COOTBETCTBHME MEXIy HAeed W ee mnpeaMerom. llo oTHomeHuo K
MBIIIJIEHUIO U BOCIIPUSATHIO aJIEKBATHOCTh PACCMATPUBAETCA KaK BEPHOE BOCIPOU3BEICHUE CBI3EH
Y OTHOIIIEHUH 0OBEKTUBHOTO MHPA.

Mogenb, ¢ TOMOIIBIO KOTOPOX YCIIEITHO AOCTUTAETCS MOCTaBIICHHAS 11€J1b, OyIeM Ha3bIBaTh
aziekBaTHOM 3Toi 1enu. TpeGoBaHUS NOJHOTHI, TOYHOCTH, M MPABUIBHOCTU ((PU3HUECKOTO U
JPYroro COOTBETCTBHSI) BBITIOJHSIIOTCS HE BOOOIIIE, a JIMIb B TOW Mepe, KOTopasi IOCTaTOYHA IS
AOCTHMIKCHUS LCIIN MOACIIMPOBAHUAA.

B psane ciayuyaeB ypaercs BBECTH HEKOTOPYIO MEpY aJIeKBaTHOCTH, T. €. yKa3aThb CIOCOO
CpaBHCHHA JIBYX MOI[GJ'IGI71 KaK CTCIICHb YCIICITHOCTHU JOCTHXKCHHA LCJINW C UX IMOMONIBIO. Ecmm x
TOMY K€ TakoH croco0d INPUBEACT K KOJIMYCCTBCHHLIM OLCHKAaM, TO 3ajada YJIY4YIICHHUA MOJACIIN
CyLIECTBEHHO oOserdyaercs. TOJIbKO B TaKUX CIIydasX MOXKHO KOJIMYECTBEHHO CTaBUTh BONPOCHI
00 wWAeHTHUPUKAIUK MOJEIH, T. € O HAXOXKICHUU B 3aJaHHOM Kjacce Mojelell Hamboliee
a/IeKBaTHOM M 00 HCCIEA0BAHUU YyBCTBUTEIBHOCTH U YCTOWYMBOCTH MOJIENEN (T.€. 3aBUCUMOCTH
MEphI aJIEKBAaTHOCTH OT TOYHOCTH), 00 amanTanuu Mojeiiell (HaCTpOWKH MMapaMeTpOB MOJIEIH C
LeIbI0 MOBBIIICHUS aJeKBaTHOCTH). OLIEHUTh aJ€KBATHOCTH pa3pabOTaHHOW MOJENIH peajbHO
CYLIECTBYIOIIEH CUCTEME MOXHO, HCIOJb3ysd CpaBHEHUE H3MEPEHUH Ha pealbHOH CHCTEME U
pe3yJbTaThl SKCIIEPUMEHTOB Ha MOJIETIH. DTO MOXHO CJEJaTh:

— II0 CPCAHHUM 3HAUYCHUAM OTKIMKOB MOACIU U CUCTCMBI,
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— II0 JUCHICPCHUAM OTKJIOHEHHI OTKINKOB MOZCIIN OT CPEAHETO 3HAUCHUA OTKIIMKOB CUCTCMBI,
— II0 MAaKCHUMaJIbHOMY 3HAQYCHHIO OTHOCHUTCIIBbHBIX OTKIIOHCHHH OTKIIMKOB MOJACIN OT
OTKJIIMKOB CUCTCMHBI.

['maBHas IEHHOCTH MOJIENIEH COCTOUT B TOM, YTO OHH COJIEpP>KaT OOBEKTUBHYIO HCTHHY, T. €.
B UYEM-TO MpPaBUIBHO OTOOpakaroT mozenupyemoe. OmHako, Kpome O€3yCIOBHO HCTHUHHOTO
COJICP’KaHUsS, B MOJICIH BCET/Ia UMEETCS M YCIOBHO-HCTUHHOE (T. €. JIMIIL MPU ONPEACTICHHBIX
YCJ'IOBI/UIX) u  MIpCAIOJIOXKUTCIbHO-UCTUHHOC (T. €. YCIOBHO-HUCTHUHHOC IIpH HCEHU3BCCTHBIX
ycnoBusix). ClieoBaTeNIbHO, B MOJICTISIX BCETIa €CTh M JIOXKHOE coaepkaHue. [Ipu 3ToM B KaxabIx
KOHKPCTHBIX YCIOBHUAX OBIBAa€T HEU3BECTHO TOYHO, KaKOBO XK€ (1)aKTI/I‘-I€CKOC COOTHOIICHHUC
WCTHHHOTO M JIOKHOTO. OTBET JAacT TOJIbKO IIpaKTHKaA.

3aoanue 1

BriOpate cuctemy u wuccienoBarb €€ Ha TPEAMET CO3JIaHUS PA3IUYHBIX MOJCIICH.
Pazpaborate u crenaTh ommcaHue aOCTPAKTHOM M pEaTbHOW MOJENECH OJHOTO W TOTO XKe
oOBbeKTa/mporiecca.

3aoanue 2

BoinonHuTe ananu3 o0eux Mojenell ¢ TOYKU 3pEHHs] UX KOHEYHOCTH, YIPOILEHHOCTH U
NpUOIMHKEHHOCTH OTHOCUTEIBHO opuruHaia. OO0OCHOBATh UX aJ€KBATHOCTb.

Konmponwsnwvie éonpocwi

. Yro Takoe mozensb?

. Jl71d 9ero HyXHbI MOJAETHU?

. B uém 3akiroyasncs nepBOHaYaIbHbIN CMBICI MOHITUS «MOJETbY?

Kakwue Buabl Mojieneii Bbl 3HaeTe?

B uém 3akiouaercst KOHEYHOCTh MOIETe?

B uém 3akitouaercs ynpoueHHOCTh Moeen?

B uém 3akmtouaercs npuOMMmKEHHOCTh MOJIEIICH ?

Uro o3HauaeT BelpaxkeHue «lIpakTuka — KpuTepuil UCTUHBI)?

Urto Takoe aileKBaTHOCTb MOJEN?

0. Kak M0O»HO MpoBepuTh aIeKBaTHOCTh MOJIETH?
JlaGoparopHas padora Ne §

Buabl mogeneii. MoaenupoBanue o0beKkTa/mpouecca ¢ HCNOJIb30BaHUEM PAa3JIUYHbIX

CI0c000B BOIVIOIIECHHS

S0 XN AW

ILlenv pabomut

H3yuums  knaccugpuxayuio mooeneu no pasiuynviM ocHosauusm. Oceoumsb npasuia
nocmpoenus ancopumma. Hayuumucs cozoasame modenu npoyecca u obvexma.

Hugopmayusa

B XX Beke moHsATHE MOJAEIH CTAaHOBUTCSI BCEe 0ojiee OOITMM, OXBATHIBAIOIINM U PEATbHBIC, H
ujeanbHbie Mojienu. PeanbHbie — 9TO MaTepuabHbIE I a0CTPAKTHBIC, HO PEATMCTUYHBIC MOJIEIH
(KyKkJ1a, TOPOKHBIN 3HAK). MmeampHbIe — 3TO T€, YTO CYIIECTBYIOT TOJBKO B HAIlleM BOOOpPaKCHUH,
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HalpuMep, TeOMeTpUuecKas Touka (MareMaTHka), WICalIbHbIA Ta3 ((U3uKa), IACTUUHBIA PBHIHOK
(9KOHOMUKA).

IlocreneHHo Ob1a OCO3HaHA BCEOOIIHOCTh MOJEIMPOBAHMS, IOBCEMECTHOE Ppa3BUTHE
KOMITBIOTEPHON TEXHHMKHU MPEIONPEASIIWIO TOSIBJICHUE MOJENEH Jaxke B TeX 00JIacTsIX, I 3TO ObLIO
CIOXKHO  IPEJCTAaBUTh  M3-32 HEBO3MOXKHOCTU ~ BOCIIPOM3BECTH  YCIOBHMS WIM  CJIOKHOCTH
MaTeMaTU4eCKOrO OIUCAHHUSL.

Mojiennb TOCTETIEHHO CTajla OCHOBHBIM CIOCOOOM CYIIECTBOBAaHHMSI M Pa3BUTHSL 3HAHHIA.
BOJ’[BHH/IHCTBO CHUCTEM I/ISy‘IaIOTCﬂ CCrogHsds MMCHHO Ha HUX MLOCJIICBBIX MOICIIAX. COOTBeTCTBeHHO
BBIPOCJIA U KOMIUIEKCHOCTb OIMCAHUsI CUCTEM TIPpH oMol Mozeneil. [losBuiicsa naxe Takoid TepMUH
«CHUCTEMa CHCTEM», KOTOPHIM O0O03HAYAIOTCSI CHCTEMBI, COCTOSIIIUE W3 JPYIHX CHUCTEM, T.€. YacTew,
001aaroImuXx CBOMCTBOM aBTOHOMHOCTH, CIIOCOOHOCTH HE3aBHCHMO CYIIECTBOBAThH JAPYT OT JIPYyra,
WCTIOJHSISI CBOIO COOCTBEHHYIO 33Jady IO JIOCTHDKEHHUIO II€JIM M BHOCS CYIICCTBEHHBIA BKJIAJ B
JOCTHXKEHUE TENN OOIIEH ¢ IPYrMMU CUCTEMaMU CHCTEMBI.

OueBHIHO, YTO pa3IMYHBIE MOJIETM MOTYT OBITh KIACCH(UIIMPOBAHBI TI0 HEKOTOPHIM
IPU3HAKaM, 4TO, HalpUMep, CYIIECTBEHHO 00IerdaeT BEIOOP NCCIIeIOBATENsI IPH AaHAIN3E OYEePEaHOM
CHCTEMBI U BBIOOpE IpoTOTHIA JUIs cO3AaHMs €€ MoJienH. [14]

MsI yKe BBUICHWIM, YTO MOJEINb SBJISIETCS HE MPOCTO 00pa3oM-3aMEHUTENIeM OpUTHHANIA, HE
JOOBIM €T0 OTOOpaKEHHEM, a OTOOpaKEHHEM IIEJIeBBIM. JTO OJHO W3 TJIABHBIX CBOWMCTB JIFOOOM
monenu. IloaToMy MoJenb 4elnoBeUecKoro Tena Uil XHpypra W JUis CKyJbnTopa OylneT WUMeETh
MMPUHIUITAAIIBHBIC Pa3JInYMs, IIOCKOJIbKY HEJIb UCCICA0OBAHUA Y HUX 6y,[[eT pa3Im4yaTbCA.

Takum o0pazom, Uil pa3HbIX Lieneil TpeOyroTcsi pa3Hble MOJENIH, [O3TOMY MHOKECTBO
MOJIeNIed MOJpa3AeisoTcss no Ttunam uene. lLlenmn pasgenstorcss Ha TEOpPETUYECKUE |
IMPAKTUYCCKUC U ITOOTOMY MOJACIIN, KOTOPBIC COOTBETCTBYIOT Ka)I(I[OfI N3 HUX, YCIIOBHO JCJIATCA Ha
IMO3HABAaTCJIbHBIC U IIPparMaTU4CcCKUEC. Hauboiee Harys1iIHO pasHUulla MEXKAY MMO3HABATCIIbBHBIMHU U
nparMaTu4CCKUMM  MOJCIISIMU  IIPOABIIACTCA B HMX OTHOIOCHHMHM K OpPUTHHALY B IIPOHECCE
NeSITEIbHOCTH.

[lo3naBaTenpHblE MOJEIU SBIAAIOTCS (POPMOM OpPraHU3alMM W TPEACTABICHUS
3HAHUM, CPEICTBOM COEIMHEHHUsS HOBBIX 3HAHUN ¢ yxke uMmeromumucia. I[lo3HaBarenbHas
NESTETPHOCTh OPUEHTUPOBAHA B OCHOBHOM Ha MPHOIMKEHHE MOJETH K PEAIbHOCTH, KOTOPYIO
MOJIeNTh 0TOOpaXkaeT. 10 (opma OpraHu3alvy W MPEACTABJICHHS 3HAHUM, CPEJACTBO COCTUHEHUS
HOBBIX W CTapeiX 3HaHWi. [lo3HaBaTenbHas MOAENb, KaK MPaBUJIO, SBIISIETCS TEOPETHUECKOU
MOJCIBIO.

[Iparmatndeckne MOJIETH SBISIOTCS CPEICTBOM YIIPABIICHUS, OPraHU3AIMH MPAKTHYECKON
NEATeNbHOCTH, TPEICTaBICHUS 00pa3oBO MPAaBUIBHBIX JICHCTBHI WM WX pe3yabTara, T. e.
UCaTBHBIM TIPEICTABICHUEM JOCTUTHYTHIX Ienei. Mcrmop3oBaHue MmparMaTHdecKux MOJeIei
COCTOMT B TOM, YTOOBI NPHU OOHAPYKEHHH PACXOXKICHUH MEXKIy MOJCIBI0 M PEaTbHOCTHIO
HaNpPaBUTh YCWIIMS Ha U3MEHEHHE PEaTbHOCTH TaK, YTOOBI MPUOIU3UTH PEATbHOCTh K MOJIEIH.
[IparmaTtudeckrne MOJEIN HOCAT HOPMATHBHBIA XapakTep, pojib o0pasla W CTaHgapTa. JTO, Kak
MpaBUJIo, MpUKIaAHbIe MoJenu. [1,15]

JpyruM OpUHIUIOM KJIacCU(PHUKAUMUU Ieled MOJENUPOBAaHUS MOXKET CIYKUTh JEJICHHE
MOJIEJIEN HA CTAaTUYECKUE U TMHAMUYECKUE.
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Mogenb Ha3bpIBaeTCs CTAaTHYECKOH, €CITM Cpend TapaMeTpoB, YUYaCTBYIOIIUX B €€
OTHMCAaHWHM, HET BpeMeHHoro mnapamerpa. CraTudeckas MOJEIb — MOJEIh KOHKPETHOTO
COCTOSIHUSI 00BEKTa, CBOETO poJia «MOMEHTalIbHAas (hoTorpadus», Hekui cpes (puc.10).

Nutocdepa

AcTeHocdepa

BepxHasa
MaHTHA

Teeppnoe
anpo

Kuakoe
anpo

Pucynoxk 10. Cratudeckas Moaenb 3eMiid B pazpese

B tex cnydasix, Korja 1eyiy CBsI3aHbl HE C OJHUM COCTOSIHUEM OOBEKTa, a C pa3iuyusIMU
MEXJY COCTOSIHUSIMH, BO3HHKAeT HEOOXOJUMOCTb B OTOOpa)X€HUHU IMpOlLlecca MU3MEHEHUs
coctosHuid. Takas mMozenp — AUHaAMUUYecKass (HampUMeEp, MOJENIb HBOJIOLUU KUBOTHOTO U
pacTUTENBHOTO MUpa, puc. 11).

Bpem

Pucynox 11. Moaenb 3BOTIOLNH YeIOBEKA

Korpa 3axoaur peub 0 JUHAMHMKE MOJEIEH, MPUHSITO FOBOPUTH, YTO MOJEINb IMPOKUBAET
HEKHUH KU3HEHHBIM UK. Kak 1 BCE B 3TOM MHpe, MOJEIHN IPOXOAAT CBOM KU3HEHHBIN ITyTh: OHH
BO3HMKAIOT, Pa3BUBAIOTCS, Y4YacTBYIOT B COTPYAHMYECTBE WJIM CONEPHUYECTBE C JPYrUMU
MOJICJISIMH, YCTYMAKT MECTO 00Jiee COBEPUICHHBIM MOJENSAM (Yachl: MECOYHbIC —> BOJSHBIC >
Jajgee —> MEXaHUYECKHUE —> KBapIIEBble —> 3JICKTPOHHBIC > aTOMHbIC). OIHM MOJEIU YKHUBYT
JOJIbIIE OTAEIBHBIX JIOAEH, M TOI/A 3Talbl KU3HEHHOTO IMKJIAa MOJEIeH H3ydaroTcs B BUJE
UCTOPUHU TOM WJIM MHOM 00JacTu 3HAHUI WIM AEATENbHOCTU (MCTOPHS aBUALMU, TEIUIOTEXHUKH,
CTPOUTEINIbCTBA, AKTEPCKOTO UCKYCCTBA M T.J.). JKU3HEHHBIN IUKII APYTUX MOJIENCH JOJDKEH OBITh
00s3aTeNbHO 3aBepUIeH B 0003pUMBIA CPOK, M TOrJa IMEpexoj OT ATama K 3Taly CTaHOBUTCS
TEXHOJIOTHYECKUM JICHCTBUEM, JIOJDKEH BBIMOJIHATHCS Kak MOXHO 3 dexTuBHee (ObIicTpee, Tydiie
W JelIeBye). DTO HEBO3MOXXHO 0O€3 MOJEIUPOBAHHS CaMOTO IMpoIlecca MOJCTUPOBAHUS, T. €.
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QITOPUTMU3ALMK  33/1a4d  MOJCIHUPOBAHUS: TPOCKTHOM JIEATETLHOCTH, H300pETaTEIHCKOTO
noucka, coznanust CAIIP, umutanimoHHOTO MOAETUpPOBaHUS. [ 2 ]

Besikuii iporiece Tpyaa ecTh AeSITeNbHOCTD, HAIIPaBJICHHAs Ha JTOCTIKEHHUE OTIPEICIICHHOM 1IEIH.
Paznuanbie BUbI IETICBOM IEATETLHOCTH YEJIOBEKA CBA3AHHBI C PA3IMUHBIMU TIpodeccusiMu: padbouuii,
KPECThSIHUH, CIIOPTCMEH, CTyOeHT u T.0. OTOpIX, pa3BiedyeHHe, Wrpbl, Xo00M OOBIYHO HE
paccMaTpUBaIOTCS KakK TPy, HO X LIEJIEBOM XapakTep Toxe o4deBUiIeH. Llenb — Momens HeKOToporo
COCTOSIHMSI YEJIOBEKa, Ha pealn3ali0 KOTOpOM U HalpaBieHa JeaTeNbHOCTh. (OCMbICIEHHAs
YesioBeuecKas IeATEIbHOCTh BCErJa OCYIIECTBIISIETCS 10 ONpe/IeNIeHHOMY IUIaHy. AJroputM — o0pas
Oyayieit nesTeTbHOCTH, €€ MOoJielib. PaccMOTpuM, 4TO Takoe alrOpuTM M KaKMMHU CBOMCTBAMH OH
oOnanaer.

ANroput™M — TOYHOE MpeAnucanue, cHopMyIMpPOBAHHOE HA MOHITHOM HCIOJHUTEIO SI3bIKE,
HAYMHAIOILIEECs C MPOU3BOJIBHOTO UCXOJHOIO JAHHOTO (U3 HEKOTOPON COBOKYIMHOCTH BO3MOKHBIX
JUIs JAHHOTO QIrOpUTMa HCXOJHBIX JaHHBIX) M HaIlpaBJICHHOE Ha IOJY4YEHHE IIOJIHOCTHIO
OIIPENEIAEMOT0 STUMHU UCXOIHBIMU JaHHBIMH pe3yJbTaTa.

Anroputm obnanaet psiioM cBoicTB. PaccMoTpum ux noapoOHee.

HI/ICKPCTHOCTB — aJIrOPUTM COCTOUT M3 KOHCYUHOI'oO 4ucCjia ONMCAHWKM IIaroB W 3TH IIIark
BBIIIOJIHAKOTCA B JUCKPETHOM BPEMCHH, T.C. OTHU JIFOOBIE JABa 1ara pasacyICHbl IPU HCIIOJIHCHUN
KOHCYHBIM, HCHYJICBBIM OTPE3KOM BPCMCHHU.

DNEeMEHTapHOCTh MIaroB — 00beM paOOThI, BHITIOJHIEMOW Ha JIFOOOM Iare, ompenesseTcs
HEKOTOPOM KOHCTAaHTOM, 3aBUCALIEH OT XapaKTEPUCTUK WCIOJHUTENS aIrOpPUTMOB, HO HE
3aBUCSIIEH OT BXOJIHBIX JAHHBIX U IPOMEKYTOUHBIX 3HAYEHU, M0JIy4a€MbIX aJITOPUTMOM.

MaccoBocTh — BXOJHBIE€ JaHHBIE U AITOPUTMa MOTYT OBITh BBIOpaHbI W3 HEKOTOPOTO
MHOY>ECTBA 3HAUYeHHUW. EciM BXOJHBIE NaHHBIE YHMKAJIbHBI, AJITOPUTM BCErJa JIOJDKEH JaBaTh
OJIVH U TOT K€ pe3yJIbTar.

OnpeneneHHoCTh — Ui KaKJI0T0 I1ara MOTyT ObITh 110 HA0OPY UCXOAHBIX JUIS 11ara JaHHBIX
OJIHO3HAYHO BBIYMCIICHBI PE3YJIbTAThl BBIIIOJHEHMS [1ara.

Koneunocts — 3aaua OyJeT pelieHa, eciid OCTPOEH aJlTOPUTM, PUBOAALIUN K pe3ylbTaTy
— peuIeHMIO 3a7a4u. B JaHHOM ciy4ae roBOpAT, YTO 3a7ada alfOPUTMUYECKH paspemmnma. Ecnu
JUIsL 3aJa4d HE CYHIECTBYET QJIrOpUTMa peHIeHus, TO 3a/Jada SBISAETCA aJITOPUTMUYECKH
HEpa3peluMon.

NmeroTcss ~ 3aKOHOMEPHOCTM  JUHAMUKH  MOJEIIEH, IpoLECC  MOJCIUPOBAHUS
CTPYKTYPUPOBaH, OPraHU30BaH, T.€. AITOPUTMHU30BAH, U COCTOUT U3 MOCIEA0BATEIBHOCTH 3TAIIOB.
OTanbl  OTANYAIOTCS KauCCTBCHHO, KOHKPCTHBIMH LCIAMHW W OOJDKHBI BBIIIOJHATHECA B
ompeneseHHOM nocneaoBaTenbHOCTH (puc.12).
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Pucynoxk 12. DTansl KOHCTpyHpPOBaHUS HOBOW TEXHUYECKON CHCTEMBI

Jpyroii mpumep nmaeT pPEKOMEHIANWW TI0 TIOCIEIOBATEIBHOCTA TPOBEACHUS ITaIoB
MMHTAIIMOHHOTO MOJenpoBanus (puc. 13).

-
m
]
lm 7

Pucynoxk 13. DTansl UMUTaIIMIOHHOTO MOJICITMPOBAHUS CUCTEMBI

CrniocoObl BOILIOIIEHHUS MOJENeid. MBI paccMOTpesH, Kakue CTOPOHBI OOBEKTa-OpUTHHAIIA
OTpaXAIOTCS B MOJENU. Bux MOJenu 3aBHCHUT OT TOTO, Kakas CTaBUTCS IENb, IMOJ KOTOPYIO
crpoutcs Mojenb. Ilepeiimem Temepp K pacCMOTPEHHIO TOTO, Ha YeM OCYIIECTBISETCS
MOJISTUPOBAHUE, T.€. U3 YEro CTPOSTCS MoJeiu. Ecim denoBek co3maeT MOIEib CO3HATENbHO, TO
nepe HUM UMEIOTCS JIBa TUTIAa MaTePHAJIOB TS TOCTPOCHUS MOJICIICH: CpeIcTBA CaMOTr0 CO3HAHUS H
Cpe/CTBa OKPYXKAIOUIETO MaTePHATBHOTO MHUPA, T. €. aOCTpakTHbIC (MACAbHBIC) U MaTepPHAIbHBIE
MOJIeH (peabHbIE, BEIIECTBEHHBIE).

AOCTpakTHBIC MOJICIIM — UeaIbHBIC KOHCTPYKIIMH, TOCTPOSHHBIE CPEJICTBAMH MBIITUICHUS,
co3Hanus. K aOcTpakTHBIM MOJEISM OTHOCSTCS, TPEXIEC BCET0, CUMBOJIBHBIC KOHCTPYKITHH.
CHUMBOJIBHBIC MOJIEH SIBIISTFOTCSI CBOETO POJia KOHEUHOW MPOAYyKIued MbpIuieHus:. CUMBOJIbHBIE
MOJICIH JCTATCS Ha (OPMaTN30BaHHBIC H S3BIKOBBIC MO, DOpMali30BaHHBIE MOJIEITH — 3TO
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MaTeMaTu4eckune, (hU3MYecKue MOJENH, T.e. BBIPAKCHHBIE B BHJE HAOOPOB MaTeMaTHYECKHUX
cuMBOJIOB. OHU 0071a/1a10T HanOOJIbLIEH TOYHOCTHIO M OJTHO3HAYHOCTHIO MHTEpHpeTauu. [2]

BTopoil TMII CUMBOJIBHBIX MOJIENIEH — 3TO SI3BIKOBBIE MOJIENU. ECTh OpUrMHaN — 4eloBeEK,
U €CTh €r0 CHMBOJIbHAsI MOJCNIb — CIIOBO «4YEJIOBEK». SI3bIK M MBINIJIEHUE Hepazaenumbl. Ha
€CTECTBEHHOM SI3BIKE MBI MOXXEM TOBOPHUTH 000 BCEM, OH SIBIISICTCS YHHUBEPCAJIHHBIM CPEICTBOM
MMOCTPOCHUSI JIFOOBIX a0CTPAKTHBIX MOJIEJICH. ITa YHUBEPCATHLHOCTH 00ECIIEYNBACTCS BBEJICHUEM B
SI3BIK HE TOJIBKO HOBBIX CJIOB, HO M BO3MOKHOCTBIO TIOCTPOCHHS BCE 00JIE€e PAa3BUTHIX SI3BIKOBBIX
Mojienel (CIIoBO —> MpeioKeHue —> abd3al = TEKCT). YHHBEPCAIbHOCTh SI3bIKA JOCTHTAcTCs,
KpOME€ BCEro, €me W TEeM, 4YTO S3BIKOBBIE MOJEIHU BcCerga oO0JaJaroT HEOJHO3HAYHOCTHIO,
PacCIUIBIBYATOCTHIO M HEOTIPECICHHOCTRIO (puc. 14, a, 0, B).

Pucynoxk 14. DTansl UMHTaIIMIOHHOTO MOJICITMPOBAHUS CHCTEMBI

OpHO M TO ke CJIOBO MOKET 0003HayaThb aOCOJIOTHO MPOTHUBOIIOJIOKHBIE IEHCTBUS B
3aBHCHMOCTH OT KOHKPETHOTO KOHTEKCTa. MHOTO3HAYHOCTh W MHOTOBapUAHTHOCTH CIIOB
MO3BOJISIET CPENICTBAMH SI3bIKa CMOJICITUPOBATH JFOOYIO CHTYalMIO C JOCTATOYHOU IS OOBIYHBIX
IIPAKTUYECKHUX LEIEH TOUHOCTBIO.

[TpuOAM3NUTENHHOCTS — HEOTHEMIIEMOE CBOMCTBO SI3BIKOBBIX Mojiesel. YenoBek NpuxoauT K
IIOHMMAaHUIKO  JAaHHOW  SI3BIKOBOM  MOJENW,  IIPeoJosieBas €€ pacIulbIBYaTOCTh U
NPUOIN3UTEIBHOCTD, TOJIBKO Ha IPAKTUKE CTAJIKUBASACH C OPUTHHAJIOM.

PaccmoTtpuM Teneph Bubl MaTepUANIbHBIX (PEANIbHBIX, BEIIECTBEHHBIX) Moiesiell. UToObI Hekas
MaTepualibHasi KOHCTPYKIUSI MOIJIa ObITh OTOOpa’kKeHHEM OpUrMHaja, T. €. 3aMellala B KaKOM-TO
OTHOIIEHUHM OPUIMHAN, MEXKIY OOBEKTOM M MOJEIbIO JOJDKHO ObITh YCTAHOBJIEHO OTHOILEHUE
MOXO0KECTH, 1Mo00us. EcTecTBEHHO, YTO OpUTHMHAN U MOJENb HE MOTYT ObITh OJJMHAKOBBI BO BCEM
(BCIOMHUM PO YNPOILEHHOCTh U MPUOMKEHHOCTh Mojesiel). PaccMOTpuM TUIBI BO3MOKHOTO
10A00Ms MaTepUaIbHBIX MOJIETIEH.

[Ipexxne Bcero, BO3MOXKHO IMOJO0OME, YCTAaHOBUBIIEECS B pe3ynbTare (PU3NYECKOTro
B3aMMO/ICHCTBHS B TIPOIECCE CO3IaHUs MOJETH. JTO MOXKET ObITh (hoTorpadus, MOAETH TMOE3IO0B,
TypOMH, THAPOTEXHUYECKUX COOPYKEHHM, MAKEThI 3JaHUH, KYKIIbI, 111a0JIOHBI, BBIKPOMKH U T.11. Takoe
nojio0re HasbIBaeTcsl MpsMbIM (win reomerpuueckuM). Ho xak Obl HM ObLIa XOpollla MOJAENb, OHA
BCE-TaKH JIMIIIb 3aMEHUTEIb OPUTHMHAJIA, BBIIOIHSAET 3Ty POJIb TOJIBKO B OMPEAETIEHHOM OTHOIIEHUH.
Jaxe Torja, KOrja MoJiesib MPSIMOro MOJI00MS BBINOJIHEHA U3 TOTO K€ MaTepuaa, YTo U OpUTrHHAI
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(Takoe TmOAOOME Ha3bIBACTCSl CyOCTpaTHBIM), BO3HUKAIOT IpoOJIeMbl I€peHOca Ppe3ySIbTaToOB
MOJICIIMPOBaHMsI Ha OpUrvHaL. EcTh psig HayK, KOTOpBIE 3aHMMAIOTCS TEPEHOCOM PE3YIbTaToB,
MOJyYeHHBIX HAa MOJEIM NPUMEHHTENPHO K OpHTHHANY. Teopus mnomoOuss W ¢u3HdecKoe
MO/IETTMPOBaHHE Pa3padaThIBAIOT CHIEUAIbHBIE KPUTEPUHU U MaclITaObl IIpyU paboTe ¢ MOAETSIMU U
MEPEHOCE ITHX PE3yIbTaTOB HA OPUTHUHAIL [2]

Jpyroii Tum 1moo0ust Ha3bIBACTCS KOCBEHHBIM, 3TO CITy4aid, KOT/Ia 1Mo 1001e MEeX /1y OpUTrHHATIOM
W MOJEIBIO YCTAHABJIHMBACTCS HE B PE3YJIbTAaTe CPaBHEHHS HMX (DU3MYECKOTO B3aMMOJICHCTBUS, a
OOBEKTUBHO CYIIECTBYET B TpUPOJE, OOHAPYKMBACTCA B BHUJIC COBMAJCHUS WIM JOCTATOYHOU
Omu3ocTi MX aOCTPAKTHBIX MOJENEH U IMOCIE 3TOr0 MCIHOJb3YeTCsl B IMPAKTUKE pPEalbHOro
MoienupoBanust. OTCro/1a BO3HUKIIO MaTeMaTHUECKOE MOJIETTMPOBAHHUE PA3JIMUHBIX [TPOLIECCOB.

Pois Mozenet, 061agaronx KOCBEHHBIM [10JI00MEM OpUTHHAJIA, BEJIMKA B IIPAKTUKE: BOASHBIC
4achl, IECOYHBIC, AaTOMHBIE — AHAJIOI BPEMEHHM; MOJOIBITHBIE )KMBOTHBIE — aHAIOI YEJIOBEYECKOTO
OpPraHM3Ma; aBTONWIOT — aHAJIOT JIETYMKA; MUILIEHb — AHAJIOT IPOTHBHMKA. YacTo anbTepHATUBOMN
TaKUX MOJIeJe MOryT ObITh TOJBKO Apyrue mozenu. Harpumep, Moaenb TEXHOIOTMUECKOM JTMHUN
MIPEATPUSATHS COIEPKUT B KAYECTBE COCTABIISIOIIMX MOJIEIH PabOTHI LIEXOB, a OHU, B CBOIO OYEPEb, —
MOJIENTU PA0OTHI OTJEIBHBIX arperaToB U MOJIENIN PabOThl OTAETbHBIX Y3JI0B U MEXaHU3MOB.

Jlpyroii Tar noao0us Ha3sIBaeTCsl yCIOBHBIM. [lo100ue Moaeny 1 OpuriHaIa He SBISIECTCS HU
NPSIMBIM, HA KOCBEHHBIM, a YCTAaHABJIMBACTCS B PE3YJIbTaTe HEKOTOPOTO COTJIAIICHHS UCTIONB3YIOIINX
€€ CTOPOH (AEHBI'M = MOJENb CTOMMOCTH, YEPTEKU = MOJIEIN KOHCTPYKIMH). C MOAEIAMH YCIOBHOTO
nofo0HsT MPUXOJUTCS WMETh JIeJI0 9acTo, MOCKOJNBKY OHH SIBIBTIOTCS CIIOCOOOM MaTepHaIBLHOTO
BOIUIOIIEHHS a0CTPAKTHBIX MOJIETICH, UX BEIIECTBEHHONW (POPMO. BCE-TAKM COXPAHUTH BO3ZMOKHOCTh
BO3BpalICHNs B a0CTPakTHYIO (hopMy. Takoe corsamnieHrie MpUHAMAET BT COBOKYITHOCTH TIPABIIT TS
MOCTPOCHMSI MOJIEICH YCIIOBHOTO TMOZOOMS W TpaBWI TOJB30BaHUS WMH. [lpumepamu MoryT
BBICTYIIaTh NIMPOKHUNA KJIaCC MOJICTICH, CBSI3AHHBIX C YEIOBEYECKOW IESTEIBHOCTHIO: MUCHMEHHOCTB,
HOTHAsl TPaMOTa, KapThl MECTHOCTH | T. T.[2, 11]

XOTs yCIOBHOE TMOA00ME, B MPUHIMIIE, U HE TpeOyeT (HaKTHMUECKOro CXOJCTBA, HO OHO
JIOJDKHO CTPOUTCSI C Y4YETOM OCOOEHHOCTEW ueloBEeKa — co3AaTeNs W MOTpPeOuTens Mopese
yCIO0BHOTO moao6us. BeiObop cumBoiMKM [yt 0003HaueHHs] LU(P TOJBKO Ha MEpPBBIA B3I
Ka)KETCS NMPOMU3BOJIBHBIM: Ha MPAKTHKE apaOCKas CHUMBOJIMKA, B KOHIIE KOHIIOB, BBITECHMJIA
PUMCKYIO H3-3a CYLIECTBEHHOIO pPa3iuuMsi M yA0OCTBa PYYHOTO BBINOJHEHUS OIepaluid HaJ
3HaKamMH 4yucel. B xoMmmbrorepax [uisi XpaHeHus U 00pabOTKU UCHOJIB3YeTCs TOJIBKO JABOUYHAL
cucrema npejicTtaBieHus uucen. llpu pabote ¢ 3TUMHM yMclIaMu 4eNOBEK ISl yaoOcTBa
UCMONb3yeT OoJjiee KOMIAKTHYIO IIECTHAIIATEPUUYHYI0 CHCTEMY, B KOTOPOIl YeThIpe IBOMYHBIX
paspsiia COOTBETCTBYIOT OJHOM IMppe. BoiBon mHbopManuu Ha 3KpaH MOHUTOpA WIH MPUHTEP
IIPOUCXOJUT B YAOOHOI [UIs UenoBeKa, IPUBBIYHOM BCEM JECITUYHOMN CUCTEME.

3aoanue

Bri6pathe nponecc u/unu 0OBEKT A MOJEIUPOBAHUS. Y JOCTOBEPUTHCS B TOM, YTO OHH
SIBJISIFOTCSI TOAXOASIMMU JJIs1 BBITIOJTHEHMSI 3TOM 3a/1auH.

BrinmonHauTe MOAENIMpoBaHuE Mpollecca U/ miM 00beKTa pa3IMIHbIMU criocoOamu. OTIeHUTh
JOCTOBEPHOCTH Ka)/10M MOJIENIN U YCUIIHSI, KOTOpbIe ObLIM OTpaueHbl Ha €€ Co3/1aHue.
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Konmponsnvie eéonpocut
B uem ocobeHHOCTH cO3/1aHus MOJIENIeH 00BhEeKTa 1 TIporiecca?

Uem mo3HaBaTeNbHBIE MOICTN OTJIMYAIOTCS OT MParMaTHIeCKuX?
UT0 0TOOpaX)arT CTaTUYECKUE MOJICITH?

B uém 3akiroueHa noje3HoCTh JMHAMUYECKUX MO ?

YT0 Takoe JKU3HEHHBIN [IUKJI MOAETN?

1

2

3

4

5.

6. UYto Takoe airoputm?
7. Kaxumu cBoiicTBamu 00JagaeT anroputm?

8. B uém 3aximrodueHsl 0COOCHHOCTH a0CTPAKTHBIX MOIeIei ?
9. Yo mpencraBisioT co00i MaTepraabHble MOAETU?

1

0. Kakumu Trimamu mogo0ust MOTYT 00J1a/1aTh BEIIECTBEHHBIE MOICTTH?
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JlaGoparopHast padora Ne 6
IIpuMmenenune pa3au4HbIX MeTOAMK (M0 OnTHepy, SAury, Yepusky, Kanuronosy) nis
aHAJIM3a CUCTEMBI

Lenv padbomer:
Oyenumo pasiuyus 8 MemoOuKax CUCMEMHO20 aHANU3d, Npeonazaemvlx paziudHbIMU
asmopamu.

Hugopmayusa

KubepHeTrka u3ydyaer mpoIeccsl MOydeHHs U Nepeadn, HaKOTUICHHsI M IpeoOpa3oBaHus,
nepepadOTKM W HCIOJB30BaHMSA WHPOPMAMKM B MAIIMHAX, JKUBBIX OpraHu3Max H UX
00beTMHEHNSAX. Y CTAHOBJICHUE CBSI3H MKy YIIPaBICHUEM U MHPOPMAIMOHHBIMHU MTPOIIECCaMU —
Ba)KHelIee JoCTKeHne KuOepHeTHKH. OHO TMO3BOJISIET TMOHSATH TEXHOJIOTHIO TIpolecca
VIpaBJICHUS W, TJIABHOE, TIOJABEPTHYTh €ro M3YyYCHHIO KOJMYECTBEHHBIMH METOIAMHU.
OTtnuunTenbHass 4Yepra KHOSPHETHYECKOTO IMOJIX0Ja K IMO3HAHUI0 W COBEPIICHCTBOBAHHIO
MPOIIECCOB YIPABICHHSI - HKCIIOJF30BAHHE WX AaHAJIOTOB B JKMBOM WM HEXHUBOW MPHUPOJE H
MojenupoBanue. OCHOBHasi 3ajada KHOEPHETHKH — JIOCTIDKEHHE HAa OCHOBE NPUCYIIMX €U
METOJIOB M CPEICTB ONTHMAIBHOTO YPOBHS YIPABICHHS, T. €. HNPUHATHEC HAMITYYIINX
yIpaBiieHYeCKuX perreHnii. Takum o0pa3om, KHOEPHETUYECKUM Ha3bIBACTCS TaKOE YIpaBJICHHE,
KOTOpOE:

— paccMaTpUBaeT OPraHU3aINI0 KaK HEKOTOPYIO OOJIBIIYIO CUCTEMY, KaXKIbI 3JIEMEHT KOTOPOI
OepeTcst He TOJIBKO caM Mo cebe, HO U KaK 4acTh OOJIBIION COBOKYMHOCTH, B KOTOPYIO OH
BXO/IHT;

— o0ecreunBaeT ONTUMAIBHOE PEIICHHE MHOTOBAPHAHTHBIX JHHAMUYECKUX 3a/1a4 OpTaHu3allny;

— HCIOJIb3YeT cHeuu(pUueckue METObl, BBIIBUHYTbIE KHOepHETUKONH (0OpaTHyIO CBS3b,
CaMOPETYIHPOBAHNE M CAMOOPTaHU3AIHUIO U T. 11.);

— IIMPOKO MPHUMEHSET MEXaHW3AIHWI0O W aBTOMATH3AIMIO YIPABICHUYECKUX pabOT Ha OCHOBE
WCTIOJIb30BAHMUS BEIYMCIUTEILHON U YIIPABISIONICH TEXHUKHA U KOMITBIOTEPHBIX TEXHOJIOTHH.

bnaromapst Takoi TpakTOBKE KHOEpHETHKA HAXOIUT MPAKTUYECKOE NMPUMEHEHUE B CaMBIX

Pa3MYHBIX 00JIACTAX NESITEIHPHOCTH YEIOBEKA, B TOM YHCIIE H B SKOHOMHUYECKOH. Ee mpuioxenne

K OKOHOMHKE TIOJYYWIO HAaUMCHOBAaHME OKOHOMHYECKOW  KHOEPHETHKH,  KOTOpas

paccMaTpUBaeTCsl Kak MCIOJIb30BAHWE HAYYHBIX ITOAXOJI0B, OCHOBHOTO KOMIUIEKCA MOHITHH U

HAyYHBIX UHCTPYMEHTOB KHOEPHETHKH JIJIsl HCCIIEIOBAHUSI SKOHOMHYECKHX SIBJICHUN M PEIICHUS

MPAKTUIECKUX SKOHOMHYECKHX 3a/1a4.

N3 xubepHETWKH YHpaBICHHE 3aUMCTBYET CIEAYIONIME 3aKOHBI ¥ MPHHITUIBI
HEOOXOMMOTO Pa3HOOOpPa3wsi, IMEPKECHTHOCTH, BHEIIHETO JIOTIOJIHEHHUS, OOpaTHOW CBS3H,
BBIOOpA pEIICHUS, JEKOMIIO3WINH, a TaKKe HepapXuy YIPaBICHUS M aBTOMATHYECKOTO
perylnupoBaHus WK camoperyinupoBaHus. [16]

3akoH HeoOxoaumoro paszHooOpazusi. Ilo ompenmenenuto  Y.P. Dmibu, mepBblid
(GyHIaMEHTaJIbHBIA 3aKOH KHOEPHETHKH 3aKJII0YaeTcsi B TOM, 4YTO pa3HOOOpasue CIOKHOU
cUCTeMbl TpeOyeT yIlpaBJieHHs, KOTOPOE caMo OO0JIaJaeT HEKOTOPbIM pa3HooOpazueM. MHaue
rOBOps, 3HAYUTENHFHOE pa3HOOOpa3ue BO3JEHCTBYIOIIMX Ha OOJBIIYIO M CIOXKHYIO CHUCTEMY
BO3MYIICHAN TPeOyeT aJIeKBaTHOTO UM pa3HO0Opasus e€ BO3MOKHBIX cOCTOsIHUI. Ecim ke Takas
aJIeKBaTHOCTh B CHCTEME OTCYTCTBYET, TO 3TO SIBIISICTCS CIEACTBHEM HAPYIICHWS IMPHHIUIIA
[IEJIOCTHOCTH COCTABIIIONINX €€ YacTel, a UMEHHO — HEJJOCTATOYHOTO pa3HOOOpa3usi JIEMEHTOB B
OpraHU3aIMOHHOM MOCTPOCHUH YacTei. [17]

OrpannyeHne pa3HOOOpa3us B MOBEJICHUH YIPABISIEMOTO O00BEKTa TOCTUTACTCS TOJBKO 32
CUeT YyBEJIMYEHHs] pa3HooOpasus opraHa ynpasieHus (yIpaBieHYECKUX KomaHna). YToOsl
JOCTUTHYTh MHHHMYyMa pa3HOOOpa3us BBIXOJHBIX peakiuil (pe3ylbTaToB JICSTEIHHOCTH)
CHCTEMBI, YIPABISIONINIA OPTaH J0JDKEH OBITh CIIOCOOCH K BEIPA0OTKE OINPEIeIEeHHOT0 MUHIMYMa
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KOMaH/] ¥ CUTHAJIOB. Eciu ero MoIHoCTh HI’KE MUHUMYMa, OH HE CIIOCOOEH 00eCeunTh MOJIHOE
yIpaBJieHUE.

[Ipouecc ympaBineHuss B KOHEYHOM CHUETE€ CBOJUTCS K YMEHBILEHHIO pPa3HOOOpasus
COCTOSIHMI YIIPABIISIEMOM CHCTEMBI, K YMEHBIICHUIO €€ HEONpEeAeJIeHHOCTH. B cooTBEeTCTBUU €
9TUM 3aKOHOM, C YBEJIIMYEHHEM CIIO)KHOCTH YIPaBIISIEMON CUCTEMBI CJIOXHOCTH YIPABJISEMOTO
O50Ka Takke JoJDKHA moBblmaThes. [loaToMy Bee OoJibliee yCloXKHEHHUE annapaTta ylnpaBiIeHUs
KOPHOpalusaMH, XOJJUHIaMu, (PMHAHCOBO-IPOMBIIUICHHBIMU TPYIIIAMH, U T. II. OpraHU3aLUsIMU
U HMX YacTAMHU B COBPEMEHHBIX YCIOBHSX - 3TO 3aKOHOMEpPHBIM mporecc. Jpyroe neno, 4to
BOCIIOJIHATH Pa3Ho00pa3ye YIpaBIISIoOUel CUCTEMbI HYKHO 3a CUET BHEAPEHUS KOMIIBIOTEPHBIX U
JPYTrUX MPOTPECCUBHBIX TEXHOJIOTMM YNpPaBJIEHUS M MaTeMaTHYECKMX METOJOB, a HE 3a CYEeT
MIPUBJICYEHUS JOMOJHUTENIBHBIX JIFOJICKUX PECYPCOB.

3aKoH HEOO0XOIUMOTO Pa3HOOOpa3usi MMEET MPUHIUIHAIBHOE 3HAYCHHUE IS pa3padOTKU
ONTUMAJILHOW CTPYKTYpBl CUCTEMBI yIPABJICHUS, aHAIN3a CUTYAllUU U MPUHATUS KOMIIETEHTHBIX
pemieHui. Ecny neHTpaslbHBIM OpraH yIpPaBJIEHWS IIPU COXPAHEHUN Pa3yMHBIX pa3MEpPOB HeE
o0nanaeT HEOOXOAUMBIM Pa3HOOOpa3HeM, TO CJIEAYET Pa3BUBATh HEPAPXUUECKYIO CTPYKTYpY,
nepeniaBasl MPUHATUE ONPENEICHHBIX PEIICHUH Ha HW)KHHUE YPOBHU U HE JIOIMYCKas, YTOObI OHU
MIPEeBPALIAIKCH B [IepelaTOUHbIe HHCTAaHIUU. [17]

MeTo/10510THsl CUCTEMHOTO aHaIM3a MPeICTaBiIsieT cOOOM JAO0BOIBHO CIOXKHYIO U MECTPYIO
COBOKYITHOCTb NPUHIIUIIOB, OJIX00B, KOHLUENIUI U KOHKPETHBIX METOJIOB, U METOTUK.

Jlo cux mop HEeT €IUMHOro MOoJXoJa U KJIAacCU(UKALUU UMEIOIMIMXCS METOAUK CUCTEMHOIO
aHaJln3a, OJHAKO CYILECTBYET HECKOJbKO HaumOOJee H3BECTHBIX U MOIMYJISPHBIX METOJUK,
MMEIOLUX CBOM OCOOCHHOCTH KOJIMYECTBA U COJEP)KaHHSA JTAllOB CHUCTEMHOIO aHajM3a.
Paccmotpum ux Hmke. [3]

[To C. OnTHepy aHanu3 CUCTEMBI IPOBOAUTCS B CIIENYIOIIEH MOCIEI0BATEIbHOCTH:
WNnentudukanus CMMOTOMOB;
Omnpenenenre akTyajlbHOCTH MPOOJIEMBI;
Ompenenenue nemnu;
BckpbiTre cTpyKTYypbl CUCTEMBI U €€ 1e()eKTHBIX AIEMEHTOB;
Omnpenenenne CTPYKTypbl BO3MOKHOCTEH;
HaxoxeHne anprepHaTuB;
OneHka albTepHaTHB;
Br160p anbTepHaTUBBL;
CocraBieHue peleHuit;
[Ipu3Hanue perieHus KOJUIEKTUBOM HUCIIOJIHUTENENH U PyKOBOJICTBOM;
3amyck nmpoliecca peaan3aluu peneHus;
VYnpaBiieHue IpoLeccoM pean3aluy peleHus;
Or1eHKa MOCIIECTBUN peaTH3alliu.
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ITo C. Slury meToauka npoBeIeHUs] CUCTEMHOTO aHalln3a CJeyrolas:

Ompenenenue nenei opranu3aluy;

BrisiBnenue npo6iem opranuzanmy;
HccnenoBanue npobiem 1 MOCTaHOBKA IMarHo3a;
[Touck peurenust npooIeMBblI;

OneHka Bcex ajJbTepHATUB U BBIOOP HaWITy4IlIeH;
CornacoBaHue pelIeHU B OpraHu3aliy;
YTBepkKICHUE PELICHHUS;

[ToaroroBka k BBOAY;

VYnpaiieHue IpUMEHEHUEM PELICHUS;

0. [TpoBepka r3hpexTBHOCTH perICHMUS.

e I A Al

[To FO.!. YepHsiKy POBECTU CUCTEMHBIN aHAIN3 MOXKHO CIEIYIOIUMHU dTanami [6]:
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Ananus npo6iieMsl;

Ornpezenenne CUCTEMBI,

AHaM3 CTPYKTYPHI CUCTEMBI;

®dopmupoBaHue o01IeH eI U OCHOBHOTO KPUTEPHS;

JIeKOMITO3UIIHS 1IENH, BBISIBJICHHE TIOTPEOHOCTH B pecypcax, Impoleccax;
BrrsiBIIeHHE pecypcoB M MPOIECCOB, KOMIO3HUIIHS IIEITH;

[Iporno3 u ananu3 Oyaymux yCIOBHUH;

OneHka 1enel u CpeacTs;

9. Otbop BapuaHTa;

XN R DD

10. JlnarHos CymecTByrOUEd CUCTEMBI;
11. [TocTpoeHnre KOMIUIEKCHOM IPOrpaMMbl Pa3BUTHS;
12. [IpoexTrpoBaHue opraHu3anuy A JOCTHKEHHS LIEIIH.

[To 9.A. KanuToHOBY BBIICTSAIOT CJICAYIOMIUE IOCIEA0BATEILHBIE 3Talbl CHUCTEMHOTO
aHayu3a:

1. IlocraHoBKa IieaeH ¥ OCHOBHEIX 3aJ1a4 MCCIICIOBAHMS,
2. OmnpeneneHue TpaHUI] CUCTEMBI C IEIbI0 OT/ACNICHUS 00bEKTa OT BHEIIHEH CPEeIbl,
pasrpaHU4CHUs €ro BHYTPCHHUX U BHCITHUX CBHSGfI;
3. BbIsiBII€HUE CYTH LETOCTHOCTH.
PGKOMGHI[yeTCﬂ AT JOCTHUXKCHUA HAWMJIYUYIICTO PE3yJIbTaTa NPUMCHATHE HECKOJIBKO METOJUK
JUISL CACTEMHOTO aHaJIN3a OJIHOW U TOU K€ CUTYalMH.

3aoanue

BriGepute HexkoTOpyrO cuctemy u uccienyite e€. Ilpoananmusupyiite cucteMy COTJIACHO
JTarnaM CUCTEMHOTO aHallu3a, onpeaenaeHHbIM B Meroaukax C. Ontuepa, C.fura, F0.M. Yepnsika
n O.A. KanuronoBa. Pe3ynbrarsl npencraBbTe B BUIE CBOJHOW TaOJIMIlbl, CTPYINIHPOBAB IO
CTPOKaM CXO’KH€E 3TaIlbl.

Konumponwvnuie éonpocwi

KakoBa o6siacTe UHTEpECOB KHOEPHETHKU KaK HAyKu?

Kakoe ynpaBnenue Ha3piBaeTcs KUOEPHETUYECKUM ?

O 4€M TOBOPUT 3aKOH HEOOXOIUMOTO pazHooOpasus, chopmyaupoBanHbi Y.P. Dmou?

UYrto Takoe METOAMKA CUCTEMHOTO aHanu3a?

Kakwne cxosxue 3Tansl B pa3IMYHBIX METOIMKAX aHAIN3a CHCTEM.

Ha3zoBuTe HECKOTBKUX aBTOPOB METOJMK CHCTEMHOTO aHAJH3a.

B gem otnmune metoauk cucremHoro ananmza C. Ontuepa u C. Snra?

B uem cyth MeTonuku cuctemHoro anainusa FO.M. Yepnsika?

[lepeuncnure 3Tansl aHanu3za cucreMsl o J.A. KanutoHosy.

0. Uro sBisieTcs OCHOBaHUEM JUIsl OLEHKU 3()(PEKTHUBHOCTU MPUHATBHIX [0 HUTOTaM
aHaJIM3a CUCTEMbI PEIICHHIA?

e i Al e

JlaGoparopHas padora Ne 7
OnpenesieHHe HAWITYYIIET0 U ONTUMAJIBLHOTO pemeHuii. Ucnosib3oBanue npunuuna Iapero
AJISl AHAJIN3a CUCTeMbI

40



ILlenv pabomut

O3HaKOMUmMvbCsi ¢ NOHAMUAMU HAUTYYULE20 U ONMUMATLHO20 pPeueHUs. UCCIed08amb
2PAHUYbl NPUMEHUMOCIU 2paghuyeckux Memooo8 onpedeneHuss peuileHus 3a0ayu, Uu3y4yumso
OCHOBbl ONMUMUZAYUU U 0OIACTb Peulaemblx 3a0ay.

Hugopmayusa

B 1897 rony wranbsHCckuii skoHomuct B. Ilapeto, uccrmemoBaBmuii pacmnpenencHue
MaTepHAIILHBIX PECYpCOB CpPEAM Pa3IMYHBIX CIOEB HAaceJIeHHS AHTIIMU TOTO BPEMEHH, BBIBEI
dbopmyy, MOKa3bIBAIONIYIO, YTO OJjlara pacmupenesstoTcss HEpaBHOMEpPHO. JTa Teopus Obuia
MIPOMJUTIOCTPUpPOBaHa rpaduyecku amepukanckuMm 3koHomuctoM M. C. Jlopenniom B 1907 rony
nrarpammoii. O0a y4eHBIX TOKa3ald, 9TO B OOJIBIIMHCTBE CIy4aeB HAWOOJbINAs OIS TOXOJOB
Wy Oar mpuHAIICKUT HEOOIBIIOMY YHCTy Jroaei. Tak Obu1 3amoxkeH 3akoH 80/20, KOTOPBIH, K
cokaneHuto, caM [lapero He cMOr KOppeKTHO OOBsCHUTH. M3-3a 3TOro oH ObLI OCTaBieH 0e3
BHUMaHus ax 10 1949 roma, korma mpodeccop wu3z Tapapackoro VYHuBepcurera
Jxopmx K. 3und obpaTrin BHUMaHHE Ha CIEAYIOUTYIO 3aKOHOMEPHOCTh. OH MpuIes K TOMY, 4TO
okosio 20-30% ycwnmii garoT pe3yabTaTuBHOCTH B 70-80% OT MakcuMyma, KOTOPBIA MOXHO OT
HUX moiyuuTh. Takum oOpasom, 3umnd 3aHOBO OTKphUT mpuHuun IlapeTto, mokazaB OCHOBBI
caMOOpraHu3aIK BceX pecypcos. [18]

Hoxtop W. Jl)KypaH NOpUMEHWI  AWarpaMmy
M.C. JlopeHua, wuccienys CTaTUCTHKY paclpeiereHus
Opaka Ha IPOU3BOJICTBE, €UIe pa3 MOATBEPIUI MPUHIUI
80/20, u u3man KHUTY, B KOTOpOW copMHpOBasl 3aKOH
«HEMHOI0ro, HMEIOLIEro peraroniee 3HaueHue». OH
yKa3aJl, 4To B OOJBIIMHCTBE CIIy4yaeB IOJABIIIOLIEE
yucio J1epeKTOB M CBS3aHHBIX C HHUMU TOTEPh

BO3ZHUKAIOT H3-332 OTHOCHUTEJIBHO HEOOJIBIIOrO 4YHcia
npuyuH. IIpy 3TOM OH WIIIOCTpUPOBAI 3TO € IMOMOUIBIO JWArpamMMbl, KOTOpas IOJy4duiIa
Ha3BaHHe quarpaMmmsl [lapero. YueHblll B CBOEH PYKONMCH MPU3BIBAI K MAaCCOBOMY BHEAPEHHUIO
JAHHOTO TPUHIUIA B pa3jNyHble cepbl MPOU3BOJICTBA, Ja0bl UCKOPEHUTh OpaKk U IMOBBICUTH
KAa4eCTBO BBIITYCKA€MBIX TOBApOB.

CeromHsi 3TOT 3aKOH TPUMEHSIETCS MPAKTHYECKH B JIIOOBIX OOJACTAX JEATEIHbHOCTH.
SAnoHckuit cO103 yueHbIX U WHXXeHepoB B 1979 r. Bxmroumn auarpammy [lapero B cocraB cemu
METOJIOB KOHTPOJISI KaueCTBa.

HUrtak, B oOmem cuydae, «[lpunmun 80/20» rimacut, urto HEOOMNbINAS MO TPHYMH,
BKJIAJIBIBACMBIX CPEJCTB WIJIM NPHUJIAraeMbIX YCHIIMNA, OTBEYACT 3a OOJBIIYIO JOJIIO0 PE3YJIbTATOB,
MOJTy4aeMOH MPOTYyKIIUU WK 3apa00TaHHOTO BO3HATPAXKICHHSL.

Hanpumep, na nonydenune 80% pesynbratoB yxoauT 20% Bcero 3aTpau€HHOrO BPEMEHH.
Beixogur, uro Ha mpaxkThke 4/5 NPUIOKEHHBIX YCHWIMM NpPaKTUYECKW HUKAK HE BIIMAET Ha
pe3ynbTar.

Takum o6pazom, [lpunnun 80 Ha 20 yTBep)KAaeT, YTO JAUCHPONOPLUS SBISETCS

HEOTHEMJIEMBIM CBOMCTBOM COOTHOIIICHHS MCXKIY NpUINHAMU U PE3yJibTaTaMH, BKJIAABIBACMBIMHA
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U TIOJIydaeMbIMH CPEACTBAMHU, NPWIATAEMbIMU YCHUJIUSMH W BO3HATrPaXJACHHEM 3a HHX.
Bripaxenue «80/20» xopolio omuchiBaeT AaHHYI auctpornopiuio: 20% BIIOKEHHBIX CPEACTB
npuHocaT 3a 80% otnauu; 80% cnencrBuii npouctekarotr u3 20% npuuun, 20% ycunui marT

80% pesynbTaToB. [18]

Ta6muma 3. — [Ipumepsr npumenenus «IIpunmmmna 80/20

O6mactpb Uto onpenenser «IIpunaiumn 80/20»
IPUMEHEHHS 20% 80%

o0mmii o0beM

ACCOPTUMEHT

busnec PO K
MOKyTaTeIen MIPOLICHT PUOBLITN
HCXOTHBIX CTOMMOCTH
[IpounsBoacTeo

MIPOJTYKTOB TOTOBOTO M3CIIHUS

MIPECTYITHIUKOB MIPECTYIUICHUH

BOJIUTENCH JTII

Opau nuxcs a3BOJIOB

OOGmecTBO patyrom P A -

BO3MOJKHOCTEH

JeTen CHCTEMBI
obOpaszoBaHus

OJICH Bl BpeMs

rapaepooe WCTIOJIb30BAHMS
JIO’KHBIX

Jom MPUIHH cpabaTbIBaHUM
CUTHAITU3AIAN
. . HaKaIJIuBaeMoro

JNCUCTBUI

Mycopa

JlBurarenp BHYTPEHHETO CropaHus HarjasaHo crnpaBemmBocTh [lpununuma 80/20: 80%
SHEpPruM, BbIACIUBIICICS IPU CrOpPAaHUU TOIUIMBA, TEpsieTcsl, a KosiecaM nepeaaercs juub 20%
Bceit anepruun. Itu 20% tormuBa npou3BoaaT 100% Bcero ABMKEHUS.

Juarpamma [lapeTo — HHCTPYMEHT, O3BOJIAIOIINN PACIPEACIIATD YCUIINS I PA3pEILICHUS
BO3HMKAIOIIMX MPOOJEM U BBIIBUTh OCHOBHBIE HPHUUYUHBL, C KOTOPBIX HYKHO HAauyMHATh
nerctBoBark. Paznuyaror aBa Buja auarpamm [lapeTo — no pesynbraram U IpUYAHAM.

Huarpamma Ilapeto mo pesynbraraMm AESTEIbHOCTH. JTa AMAarpaMMa IpelHa3HayeHa Jist
BBISIBJICHUSI TIJIABHOM MpoOJeMbl M OTpaXkaeT CIEAYIOLIUE HEeXelaTeabHble PpPe3ylbTaThl
NeSITeIbHOCTH:

— Ka4ecTBO: Je(EeKThl, TOJOMKH, OIIMOKH, OTKa3bl, pPEKJIaMallid, PEMOHTHI, BO3BPATHI
TIPOIyKIIMH;
— cebecTouMOoCTh: 00bEM MOTEPD, 3aTPATHI;
— CpOKH TOCTaBOK: HEXBATKa 3aMlacoB, ONIMOKH B COCTABIICHUH CYETOB, CPBIB CPOKOB MTOCTABOK;
— 0e301MacHOCTh: HECYACTHBIE CITy4dan, TPAarndecKre OMIMOKH, aBapuH.
Huarpamma [lapero mno mnpuumHaMm. OTa auarpaMMa OTpakaeT MPUYHMHBI IMPOOJIeM,
BO3HHUKAKOIHUX B XOJC IMTPOMU3BOJACTBA, U UCIIOJIL3YCTCA JIS1 BBISABICHUA TJIaBHOM M3 HUX:

— HCTIOJHUTETh pPabOTHI: CMEHA,
HHAUBUAYAJIbHBIC XapaKTCPUCTUKHU

Opurazna, BO3pacT, ONBIT pPaldOTHI, KBaIHPHUKALKS,
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— 00opyZOBaHME: CTaHKM, arperatbl, MHCTPYMEHTBI, OCHACTKa, OpraHu3alus HCIOJb30BaHU,
MOJENH, IITaMIIbL;

— ChIpb€: U3TOTOBUTEINb, BUJI CHIPbS, 3aBOI-IIOCTABIIUK, APTHUS;

— MeroJ  paboThl:  yCIOBHSL  IpPOU3BOJCTBA,  3aKa3bl-HApsiibl, MpUeMbl  PabOTHI,
MIOCJIEIOBATENILHOCTD OTIEPaLIUi;

— H3MEpEeHUs: TOYHOCTh (yKa3aHWUU, YTEHMs], IPUOOPHAsi), BEPHOCTh U MOBTOPAEMOCTh (YMEHHE
JaThb OJUHAKOBOE YKa3aHHME B TMOCJIEAYIOIIMX H3MEPEHHUSX OJHOIO W TOrO K€ 3HaueHus),
CTaOMIBHOCTD (ITOBTOPSIEMOCTDb B TE€UEHHUE JJIUTEIBHOTO MIEPUOa), COBMECTHAsI TOUHOCTb, T. €.
BMecTe C IpUOOPHON TOUHOCTHIO U TapUPOBAHUEM NPUOOpa, THUI U3MEPUTEILHOTO MpHbopa
(ananmorosslii WK uudposoii). [18]

[TocTpoenue nuarpammsl [lapeTo cocTOUT U3 CIEAYIOMIMX IAroB:

[Har 1. Ilpennomaraercs, 4TO HA [JaHHOM OJTal€ Mbl YK€ HMEEM pe3ylbTaTbl BCEX
MPEBIAYIIAX [IATOB TI0 PEIIeHHI0 MpobieM: (GOpPMYIHPOBKA M MOCTAHOBKA MPOOIEMBI, aHAIN3
€c, C60p HCO6XO)II/IMI)IX JaHHBbIX U (bHKC&HI/ISI HNX B KOHTPOJIbHBIX JIMCTKax. I[J'If[ IMOCTPOCHUA
ararpamMmsbl Heo0XouMo pa3zpadboTaTh OJaHK TaOIMIIbI, B KOTOPYIO 3aHOCHT:

— Tunel (MPU3HAKU) CiaydaeB, (AKTOB (JaHHBIE Jyd4llle BCEro pacroJiaraTb B YyObIBarOIIEM
MOPSIJIKE - B Hayase TaOIMIbl TUIT COOBITHSI, UMEIOINN HanboJIbIllIee KOJNYECTBO TOBTOPEHUH,
B KOHIIE TaOJIUIIbI - HAUMEHBIIIH);

— KOJIMYECTBO MOSABJICHUH (IIOBTOPEHUI) KaXKJIOTO TUIIA;

— HaKOIUICHHasl CyMMa 4Mciia KaXJA0ro Tula (C HapacTalolUUM HUTOrOM: K YHMCIY MpPEIbIIyILIEero
TUTIA TPUOABIIAETCS CIEAYIONIEE);

— IMPOLIEHT YMCIIa 10 KaXXJI0MY IIPU3HAKY B 001Iel cyMMe;

— HaKOIUICHHBIN MPOIIEHT (C HApaCTAIOIIUM UTOTOM).

B tabnuue crnegyer moacuuTaTh OOLIYI0 CYMMY KOJIMYECTBA CIIydaeB [0 BCEM THUIIAM

(npu3HaKam).
Hlar 2. Jlanee He0OX0IMMO HAYEPTUTD OJIHY TOPU3OHTAIBHYIO U JIB€ BEPTUKAIbHBIE OCH.

— BEpTHUKaJbHBIE OCH:
e JieBast OCh ¢ UHTepBaiaMu OoT 0 10 0O1Iei CyMMbI KOJIMUECTBA BBISIBICHHBIX CIIy4aes;
e 1paBas ock ¢ uuTepBaiamu ot 0 1o 100.

— TOpU3OHTalIbHAsA OCh. VIHTepBanbl Ha HEHMl NOJDKHBI OBITH OJMHAKOBBIMU M COOTBETCTBOBATH
YHCIly TUIIOB (MIPU3HAKOB), YKa3aHHBIX B TAOJIHIIE.
[ar 3. Ctpoutcst cToa0MKOBasi AUarpaMMa 0 3HAYEHHSIM TUIOB (IPU3HAKOB) CIy4aeB U

KymyJlsiTuBHas kpusas (kpuBas [lapero). Ha BepTukaisix, COOTBETCTBYIOIIUX MPABbIM KOHIAM
KQOKJIOTO HWHTEpBaja HAa TOPU30HTAJIBHOM OCH, HAHOCATCS TOYKH HAKOIUICHHBIX CYMM
(pe3ynbTaToB WM MPOLIEHTOB) U COEUHSAIOTCA MEXAY COO0M OTpe3KaMu NPSMBIX.

[ar 4. Ha nuarpamme pacrosararoTcsi Bce 0003Ha4CHUs M HA/IITHCH:

— HaJMNNCH, KacarollMecs auarpaMMbl (Ha3BaHUE, Pa3METKa YHMCIOBBIX 3HAYEHUl Ha OCsX,
HAaUMEHOBaHUE KOHTPOJIUPYEMOTO U3/1eiusl (COOBITHS ), UMSI COCTaBUTENS TMAarpaMMBbl);

— HAJIMHCH, Kacarolluecs JaHHbIX (mepuoj coopa uHpopMarmu, 0ObEKT HCCICTOBAHUSI U MECTO
€ro MpoBeJeHus, 0011ee YMCcI0 00BEKTOB KOHTPOJIs) (puc. 15).
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Pucynok 15. IIpumep noctpoenns nuarpammsl [Tapeto
Cogertsl 110 nocTpoeHuto auarpammsl [lapero:

1. CnenyeT UCnoib30BaTh pa3HbIe KIaCCU(UKAIIMU U COCTABUTHh KaK MOYKHO OOJIBIIIE JHarpamMmm
[Tapero. Cyrb mpoOGieMbl MOKHO YJIOBUTb, HaOIIOAasl SIBJCHHE C PAa3HBIX TOUEK 3PEHMS,
[I03TOMY BaXHO ONpPOOOBaTh pa3MuHbIe MYTHU KJIACCU(UKALMU JAAHHBIX, IIOKA HE BBIABATCA
HEMHOTOYHCIIEHHbIE BaKHbIE ()aKTOPBI, YTO U CIYKUT LeNblo aHanu3a [lapero.

2. HexenarenbHo, YTOOBI Ipynmna «apoune» (akTopbl (WM OT «Ipyrue») cocTapiisiia 00bIIoi
npoueHT. Eciu Takoe mpoucXoAMT, 3HAUUT, OOBEKTHl HAOJIOJIEHUS pacKIacCUPHUIIMPOBAHbI
HENpPaBWIbHO U CIHUIIKOM MHOIO OOBEKTOB NOMNajio B OJHY Ipymmy. B sToM cimyuae Hano
HCII0JIb30BaTh JPYroi MPUHLHUII KJIacCU(PUKAIIH.

3. Eciiu 1aHHBIE MOXHO NPEACTaBUTH B JEHEKHOM BBIPAKEHHM, JIyYIll€ BCEro MOKa3aTh 3TO Ha
BEPTUKAIBbHBIX OcsiX auarpammsl [lapero. Eciu Henb3s OLEHUTH CYIIECTBYIOLIYIO ITPOOIeMy B
JICHE)KHOM BBIPKEHUHU, CaMO HCCIIEIOBAaHUE MOKET OKa3aThCs HeI(P(EKTUBHBIM. 3aTpaThl —
BAKHBIN KPUTEPUN U3MEHEHUH B YIIPABJICHUN.

Tepmun  «ONMUMANLHOCMbY — O3HAYAEM  XAPAKMEPUCMUKY —KA4ecmea NpuHUMaembix

peutenuti (OnmumanibHoe peuieHue 3a0a4y, ONMUMANIbHLIU NIAH, ONMUMATbHOE YNPAGleHue),
Xapakmepucmuky COCMOAHUSL CUCMeMbl UIU ee No6edeHUs (ONMUMANbHAS MpPaeKmopus,
OnMuManbHoe pacnpeoenenue pecypcos, ONMUMAalbHoe yHKYuonuposanue cucmemvl) u op. Beé
9MO He abCconommuble NOHAMUSA: HENb3s 2080pUMb 00 ONMUMATLHOCMU 8000Ue, 8He YCI08UL U
0e3 mouno onpeodeneHHbIX Kpumepues onmumanbHocmu. Pewenue, naunyyuiee 6 00HUX YClOBUAX
U C MOYKU 3PEHUsL 0OHO20 KpUmepus, MON*Cem OKa3amuvCsl 0AeKO He IYUUUM 8 OPY2UX YCIOBUX U
no opyeomy kKpumepuio. Ilpumenumensno K OOIbWUHCMEY CUCMEM, HPUXOOUMCS YUUMbIBAMND
maxoice ¢hakmop ycmouuusocmu npeonazaemozo peuienus. Moowcem okazamvcs max, umo
ONMUMATbHBIU PACUEMHbLI NIAH HEYCMOUYUg: 0dvle, 0axce He3HaAuYUmenbHoe OMKIOHEHUs. Om
He20 MO2Ym Npusecmu CUCmemy K He2amueHblM NOCAIe0CmeUsaM U oadce K Kpusucy. M 6 smom
cryyae yenecoobpasnee NPUHAMbL He CAMbIUL ONMUMANbHLIL, HO 0Oojlee YCmOUu4uswlli NiaH,
OMKJIOHEHUSI O KOMOPO20 OKAXCYMCcs He cmonb onacHuiMu. Kpome moeo, nockonvky mooens
HUK020a He Ovleaem MOYHbIM ONUCAHUEM CUCMEMbl, MO U NOJYYeHHOe HA e€ OCHO8e peuleHue
makoice He A614emcs 0053amenbHO HAULYYUUM peulenuemM peanvbHou 3aoaudu. M ece e oHo

Jyuue 1100020 0pyeo2o peuieHus, NOIYYeHHO20 UHbIMU Memooamu u ¢ opyeumu kpumepuimu. [19,
20]
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Hmanvanckuti skonomucm B. Ilapemo mamemamuuecku c@hopmyaupoganr 0OuH u3 camvix
PAcnpoCmpaHesHblx Kpumepues onmuMaibHOCMu, KOMopbll NOLYYUL NPUMEHEHUEe He MOJbKO 6
9KOHOMUKE, HO U 8 ecmecmeeHHblX Haykax u mexHuke. IlapeTo copMynupoBall €ro Tak:
«Crnenyer cuuTaTh, YTO JH000€ U3MEHEHUE, KOTOPOE HUKOMY HE NMPUYMHSIET YOBITKOB U KOTOPOE
MPUHOCUT HEKOTOPHIM JIIOASM MO0Jb3Yy (IO UX COOCTBEHHOW OILICHKE), SBJISETCS YITYYIIEHHUEM).
Kputepuii Ilapero npumeHnsieTcss mpu pelieHHusX TaKuX 3ajad, Korja ONTUMH3aLuUs O3HAyaeT
yJIy4dlll€HUE OJIHUX MOKa3aTeseil Mpu YCIOBUU, YTOOBI APYrue He YXyALIAINUCH.

3aoanue

Buviopame cucmemy unu npoyecc ona awanuza. Ilocmpoums Ouacpammwsr Ilapemo no
NpUYUHAM U N0  pe3yIbmamam OesimeibHOCMU CUCHEeMbl, UCCed08a8 P dexmusHocmu
cucmemvl/npoyecca, ucxoos uz «llpunyuna 80/20». Oyenums KOppeKMHOCMb Memood.

KOHmpOJleble 80npocol:

1.Kewm u xorga Obu1 chopMyInpoBaH 3aKOH «HEMHOTOTO, HMEIOIEr0 PEIIaoniee 3HaUeHUue»?
2.Yt0 06b1yHO WinmrocTpupyeT Kpusas [1apero?

3.UYro BeIsgBAseT quarpamma llapero no pesynbrataMm AesTeabHOCTH?

4.Yto nokasbiBaeT auarpamma [lapero no npuuunam?

5.B uém 3aximouaeTcs 3ajauya ONTUMAJIBHOTO YIPaBJIeHUs?

6.Yto o3nauaroT obmactu A, B, C na quarpamme Ilapeto?

7.Yt0 obuiero u B uéM pazimdus Mexxay auarpammont [lapero u nuarpammoii Mcukasa?

8. KaxoB anroputm nocrpoenus auarpammsl [lapero?

9.1IpuBenute codcTBEeHHBIE MPpUMEPHI PadoTHI mpuHIUIa «80/20».

10. Kak M0>xHO ucnonb30Bath npuHnui [lapero B yuéoe?
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JlabopaTtopHas padora Ne 8
MeTtoabl ucciieoBanus cucreM. MeTo CHHEKTHUKH
ILlenv pabomut

Hayuumoscsa naxooume ananocuu u memagopwvl 0151 npoyeccos u s61eHutl, NpoUCX00auux 6
MEXHU4eCcKUx U 8 NPUPOOHBIX CUCTNEMAX.

Hugopmayusa

TepMI/IH «CHHCKTHKa» 3auMCTBOBAH M3 TI'PCUYCCKOIO A3bIKA. OH o3HayaeT COCAMHCHUC
BMCCTC pa3JIMYHbIX U HC UMCIOIUX BUJIUMBIX CBSI3EH DJICMCHTOB.

B 1980 romy aBoe yuéubix u3 Muuuranckoro yHusepcutera (CILIA) Mpapu I'mk u Kur
Xonmoak. 3amanuch B cBOEM mccienoBaHun (puc 16) Bompocom: «OTKyna BO3HHUKAIOT HOBBIE
uneu?»

COGNITIVE PSYCHOLOGY 12, 306355 ( 1980)

Analogical Problem Solving

Mary L. Gick avp KeirTh J. HoLYoak

University of Michigan

The use of an analogy from a semantically distant domain to guide the problem-
solving process was investigated. The representation of analogy in memory and
processes involved in the use of analogies were discussed theoretically and
explored in five experiments. In Experiment | oral protocols were used to exam-
ine the processes involved in solving a problem by analogy. In all experiments

subjects who first read a story about a military problem and its solution tended to
generate analogous solutions 1o a medical problem {Duncker's “radiation prob-
lem’'), provided they were given a hint to use the story to help solve the problem.

Pucynok 16. ®@parMeHT cTaThy, NOCBSILIEHHOW UCCIEIOBAaHUAM pEUICHHs TPOOIEM METOAOM
aHaJIOTHH

B cB0oéM 50-cTpaHnYHOM UCCIIEIOBAaHUH OHH JI0Ka3aJIH, YTO OOJIBIIMHCTBO OOIINX BHIBOJIOB
clenaHo mnpu oOHapykeHuM nojaoOus (aHamoruid u Meradop) Mexay JByMs WM Oosee
cutyauusiMu. [lpuemMbl HCMONIB30BaHMSI AHAJIOTUNA OTHOCSTCS K METOJaM ICHUXOJIOTHYECKOM
AKTUBHU3AIMHU TBOPUYECKOTO MBIIICHHUS. [21]

Haubonee MHTEpECHBIM METOJOM, HCIOJIB3YIOLUIUM aHaJoruu, sBisercs «CHHEKTHKa» —
METO/1 pelIeHUs U300peTaTebCKIX 3a/1a4y U MOKMCKa HOBBIX OM3HEC UJIeH IPYNION CIEeUaIiCTOB,
LIMPOKO MCHOJIB3YIOIIMX PA3IMYHBIE TUIIBI aHAIOTUIA. DTOT MeTO1 ObLI IpeioxkeH Y. I'opaoHoM
(CIIA) B 1952 rony. OH OCHOBaH Ha CBOWCTBE 4YEJIOBEUECKOTO MO3Ta yCTAHABJIMBAThH CBS3H
MEXAY CIIOBaMH, MNOHATHUSMHU, YYBCTBAMHU, MBICISIMHU, BIEYATICHUSIMHU, T. €. YCTaHABJIMUBATb
aCCOLIMAaTUBHBIE CBSA3H. JTO MPUBOJUT K TOMY, UTO OT/EIbHOE CJIOBO, HAOIIOAEHUE U T. II. MOTYT
BbI3BaTh B CO3HAHUU BOCIPOU3BEJICHUE PAHHEE MEPEKUTHIX MBICIEH, BOCIPUATHI, U "BKIOUYUTD"
Ooratyto MHGOPMALMIO MPOILIOTO OMNBITa JUIs PEIIeHUs IOCTaBJICHHOM 3ajaud. OTOT METOA
OTHOCHUTCSI K 3BPUCTUYECKHM METOIaM.
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[Tomo6HO MoACKAa3Ke, aHAIOTHUS JOJKHA BOCIPHHUMATHCS KaK COCTaBHAs 4acTh peliaeMoin
3a7a4u. BBIIENSIOT 4eThIpe OCHOBHBIX THIIA aHAJIOTHA:

Jlnunasi anajgorus. Eciu BeI X0THTE pa3o0paThes B CIOKHOM SIBJICHUH, TIPEACTaBbTE ceOs
COCTaBHOM YacThIO ATOrO siBJIeHUs. Hanpumep, eciii Bbl XOTUTE MOHATH MOJIEKYJISIPHOE CTPOECHUE
cMmecH, npeacraBbTe ce0s Mosiekynoi. Kak Obl Bbl mosenu cedsi? Kak moctynunu Obl apyrue
MOJICKYJIbI, K KOTOPBIM Bbl HAMCPCHLIL HpI/IHeHI/ITI)CSI? MO)KGT, Bbl YBUJUTC C STOH TOYKH 3pCHUA
TC HCYJIOBUMBIC CBA3U, KOTOPLIC ObLIN paHEeC BaM HCAOCTYIIHBI.

IIpsimas anasorus. ComocraBeTe 3a7ady, HaJ KOTOPOHl BeI paboTaere, ¢ pAIOM 3agad W3
COBCEM JIpyrux obsacteil. 3ToT MeToa OblI UCHOJIb30BaH Asekcanapom I'pamom bemnom: «Mens
OCEHWJIO: BE/Ib Ha CAMOM JIeJI€ XPSIIY YEITOBEUYECKHX YIIEH CIMIIKOM MAaCCHBHBI II0 CPABHEHHUIO C
TOHKOW MEeMOpaHOM, KOTOpasi yIpaBiseT HMH, U €CITU Takas TOHKas MeMOpaHa MOKET 3aCTaBUTh
JIBUTAThCSI OTHOCUTENILHO I'POMO3JKHE XPSAIIH, TO ToueMy Obl Moei OoJiee TOJICTOM U IJIOTHOM
MeMOpaHe He 3aCTaBUTh JIBUTAThCS CTATBHYIO TUIACTHHKY». Tak ObLI mpuayMaH TenegoH.

CuMBosimyeckasi aHAJOrUsl. OJTa CTpaTerusl pelleHus 3a7ad TpeOyeT 3pUTENILHOTO
BooOpaxkeHus. Ee 1enb — OTOpBaTbCsS OT OrPAaHUYEHUN, HAKIAIbIBAEMbIX CJIOBAMH WM
cumBoJiaMU. Eciin BbI IbITaeTeCch CO3/1aTh YETKUI 3pUTENbHBIN 00pa3 3a/1a4u, TO MOYKETE YBUJIETh
U pelleHue, MPOCBEYNBaloIee CKBO3b 3TOT 00pa3s.

danTacTuyeckass aHajorus. Kakoe penieHue npuxoAuT BaM Ha yM B BalllMX CaMbIX
¢danTactuueckux meurtax? Hampumep, Bbl MoOxeTre BOOOpa3uTh ABYX MAaJE€HbKHUX HACEKOMBIX,
KOTOpbIe OyIyT aBTOMaTUYECKH 3aCTErMBaTh Bally KypTKY, UJIU I'YCEHUIY-IIEIKONpsiia, KOTOpas
HA4yHeT ObICTPO MPACTH LIEIK, YTOOBI BBl HE 3aMEP3JIM MIPHU PE3KOM MOXOJIOJaHUU. ITO MPUMEPHI
¢danTactuueckux aHajorui. Kak u B ciiyyae M0o3roBoro mrypma, (paHTaCTHUECKHUE aHAJIOTHH
MOTYT BBIpaXXaTbCsi B O€3YMHBIX, AJIEKUX OT PEaJbHOCTU HJESIX, KOTOpPbIE, BECbMa BEPOSITHO,
3ateM OyayT mpeoOpa3oBaHbl B MPAKTUYECKUE U BBIIIOJHUMBIE pelieHus. [22]

MeTo1 CHHEKTUKH IPUMEHSIETCS KaK B UHIUBUYaJIbHOM, TaK U B KOJUIEKTUBHOM IOPSIJIKE.
B komnektuBHOM mpodeccHoHalbHOM TNPUMEHEHMHM Ha HayalbHOM JTale CUHEKTUYECKOTO
OOCY)KJIEHHsS] aHaJOTUU HCIOJIb3YIOTCSA JJisi HauOojiee YETKOro BBISIBICHHUS M YCBOEHHUS
Y4aCTHUKAMHM CYTHU perraeMoil mpo6seMsl. [IpoucxoquT oTkas3 oT OUE€BUIHBIX pelIeHH. 3aTeM B
Ipolrecce CHEeNMaIbHO OPraHU30BAaHHOIO OOCYXAEHUS ONPEAEISIOTCA IJIaBHBIE TPYJHOCTH U
MPOTUBOPEUUs, MPEMSITCTBYIOIIME peuleHuto. BripabaThiBaloTCsi HOBBIE  (POPMYITHPOBKU
npoOieMbl, ONpeAenstoTcs Leaud. B nanpHeiiieM Npu NOMONIM CIELMATIBHBIX BOIPOCOB,
BBI3BIBAIOLIUX AHAJIOTMM, OCYLIECTBISIETCS IMOUCK Haed u pemeHuid. llomydeHHble perieHus
MO/IBEpraroTCsl OLEHKE U npoBepke. [Ipu HE0OX0AUMOCTH MPOUCXOAUT BO3BpAT K Mpolieme s
MIOBTOPHOTO €€ 00CYXIEHHS 1 pa3BUTHSI IIOJIyY€HHBIX paHee uaei. [22]

HpI/I HHAWBUAYAJIbHOM HMCIIOJIB30BAaHUM CTPOIrOro ajaroputrMa HET, PA3JIMYHBIC BHU/bI
aHaJOTHi MPUMCHAIOTCA COBMECTHO IJII CHHCKTHYCCKOT'O aHalIn3a.

B mporpamMupoBaHnM Ha BCEX €ro dTamax MPUCYTCTBYET MOUCK aHAIOTHUH U meTadop.
Jlaxxe Tako¥ mpuBBIYHBIN «Pabounii cTom sBisgeTcss MeTadopoi, KaK U MaIKH, KaTaJlord, METOIbI
YIOPSAIOYMBAHUS MTPOLIECCOB B CUCTEME, XPAHWINILA TAHHBIX U T.]I.

3aoanue
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Hccneoosamv  npoecpammusiil/annapamuo-npocpammublil.  KOMIJIEKC ¢  MOYKU  3PeHus
UCNONL308AHUS PA3IUYHBIX U008 aHalo2ull 8 e€é paszpabomke u @yukyuonuposanuu. CHavana
damb Kpamkoe onucanue cucmemsvl. Pezynomam mooncno npeocmasumv 6 6ude mabauyvl
(Kypcusom 0an npumep 3an0aHeHUs).

OnemeHt | CBs3b Bunx ananmorumn
CUCTEMBI | MEXAY JInunas [Ipsmas CumBonunueckas | danractuyeckas
JJIEMEHTaMU
Onemenml X npu co30aHuu
anemenma  Owiia
UCNOIb308aHA
aumanoaus us
HAy4HO-
Ganmacmuueckozo
pomana 1. Yannca
Onemenm?2 X npu co30anuu
anemenma
ovLna
UCNOIb308aHA
AHANO2USA C ...
Ceazv ons ces3u
MeHCOY MeHCOy
eMeHmamu eMeHmamu
lu? ovLna
UCNOIb308aHA
aHano2us C...

KOHmpOJleble e80onpocol:

1. Yt0 03HAYaeT TEPMHUH «CUHEKTHKa»?

2. UYto JIEXUT B OCHOBE METOIa CUHEKTUKU?

3. Uro mpexacraBisieT cO00 TUYHAS aHATIOTHs?

4. Yro nmpeacTaBisieT cO00 CUMBOIMUECKAsT aHAIOTUS?

5. Yro mpexacraBisieT cO00i MpsiMasi aHATIOTHS?

6. Yto mpexacraBisieT co0oi paHTaCTUUECKAsT aHATIOTHS?

7. KakoBblI rpaHHI1Ibl IPUMEHEHUS METOJJa CHHEKTHKU?

8. Kax npuMeHsaTh METO1 IpU IPYNIIOBOM HCCIIEJOBAaHUU CUCTEM?

9. Kak npuMeHSTh METO/ IIPU UHIUBUYaTIbHOM HUCCIIEIOBAHUU CUCTEM?
10. Kak nmpuHIMI aHaJIOTUi HCTI0Ib3YeTCsl B IEPCOHAIBHBIX KOMITbIOTEpax?
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IIpunoxenue 2

OueHoyHbIe cpeacTBa IJIs IPOBEACHHUS NPOMEKYTOYHON aTTecTALUN

a) [lnanupyemble pe3yabTaTbl 00y4eHHS M OLleHOYHbIE CPeACTBA /UIA NPOBeJIeHUs!
NPOMEKYTOYHOM aTTeCTAlUM:

Kon NHpukatop nocTrKeHns OneHouHbIe CpeICcTBA
WHJMKAaTOpa KOMIIETEHI[UU

[1K-1: CriocoGHOCTh aHANIU3UPOBATh TPEOOBAHUS K IPOrPaMMHOMY OOeCTIeUeHUI0 U 0a3aM JIaHHBIX,
pa3paboOTKU TEXHUYECKUX Clienu(UKALNA Ha TPOrpaMMHbIE KOMIIOHEHTHI M UX B3aUMOJECHUCTBHE,
IIPOEKTUPOBATh MpOrpaMMHOE oOecrieueHre u 6a3bl JaHHBIX

IK-1.1 Ananusupyert TpeOOBaHUS K 1. Jaitte MOpdoJIOruyeckoe onucanmue

pa3paboTke IpOrpaMMHOTO IIEPCOHAIBHOTO KOMIIBIOTEPA KAK CUCTEMBI.

obOecnieueHus u 6a3zam AaHHbIX | 2. JlaiiTe HHPOpPMAIIMOHHOE ONTUCaHHE
IIEPCOHAIBHOTO KOMIIBIOTEPA KAK CUCTEMBI.

3. Jlaiite pyHKIIMOHAIBHOE OTHCAaHUE
IIEPCOHAIBHOTO KOMIIBIOTEPA KAK CUCTEMBI.

4. Kakumu KpUTEpUSMHU MOKHO T10JIb30BaThCsI PU
OIIPENEICHUN YyBCTBUTEIBHOCTH U
YCTOMYMBOCTH JIOMAalIHEN METEOCTAHIIUN KaK
CUCTEMBI.

[E—

[IK-1.2 OreHuBaeT Ka4eCTBO . CTpyKTypa CUCTEMBI.

pa3pa6OTKI/I TEXHUUYECKUX 2. CTPYKTypI/ISaHI/IH 1 O4YCPTAaHUC I'PaHUIL

crieuduKanyii Ha M3y4aeMOU CHUCTEMBI.
3. Yro Takoe AMEPHKEHTHOCTb?

IIPOrpaMMHBIE KOMIIOHEHTHI U

. 4. Yro Takoe CcyMMaTUBHOCTb?
UX B3aMMOJICHCTBUE .
a 5. Yro Takoe MHTErpaTUBHbIE CBOIICTBA CUCTEMBI?

6. 3aMKHYyTas U OTKpbITas cucteMa. Beijenenne

3JIEMEHTOB CUCTEMBI.

7. CocraBieHHe MOJIEIN U3y4aeMOM CHCTEMBI.
[Tapamerpuzanus npouecca.

8. YcraHoBIIeHHE 3aBUCUMOCTEN MEXKTY
BBEJICHHBIMU MapameTpamu. Onucanue
3aBUCUMOCTEN

9. Cratuyeckue U JUHAMUYECKHE MOJECIH.

10.  HccnepoBaHue M IPOTHO3 Pa3BUTHS
M3y4aeMOU CUCTEMBI.

11. [Ipsmoe n UMHUTATMOHHOE MOJEITUPOBAHHUE.

12. Meroasl NPOTHO3UPOBAHHUS PA3BUTHUS
M3y4aeMOU CHUCTEMBI.

13. MarepuaibHble MOJENIH MPSIMOTO,
KOCBEHHOTO M YCIIOBHOTO TOI00MS U UX
CBONCTBA.

14.  3agaya oNTUMAIBHOTO YIIPABJICHHUS.

15. KOHEUYHOCTB, YIPOIIEHHOCTh U
MPUOIMKEHHOCTh MOJIENIEH.

16.  AnropuTMHUYECKHE CTIOCOOBI JOCTIKCHHS
nenen.

17.  IloHATne aneKBaTHOCTH M MEPBI
a/IeKBaTHOCTU MOJIEIH.

18.  Pa3nuums Mexy MOJIEIBIO U
NEUCTBUTEIHLHOCTELIO.

19. Heanroputmuueckue criocoObl JOCTHKECHUS




eJIeH.

[IK-1.3 OneHuBaeT Ka4ecTBO poekTa | Bam mpencraBiiena aBToMaTU3MPOBaHHAS CHCTEMA
Ha pa3pabOTKy NPOrpaMMHOIo | IEKTPOHHOTO JTOKYMEHTO000POTa HEKOTOPOH
HEKPYITHOU OpraHU3aIfK, COCTOSIIIAs U3
CHEAYIOUIUX YaCTEM:

— perucTpanus KOppecrnoHIeHIIUN

— peecTp yupeauTeNIbHBIX JOKYMEHTOB C
W3MEHEHHUSMH U JTOTIOJTHCHUSMHU

— peecTp TEKYILIEH pacnopsAUTEIbHON
JOKyMEHTAIU!

— (huHAHCOBAsI OTUYETHOCTD.

[IpousBenure «apxeoJIOrHYECKUE U3BICKAHUD» Ha

oOecrieyenus 1 0a3 JaHHBIX

MpEaAMET BBIABJICHUS IIOACUCTEM U Ccoco00B X
B3aUMOJICHCTBUS, TPEI0CTaBbTE HHPOPMAIIMOHHOE,
Mopdosiornaeckoe u GyHKIIMOHAIBHOE OMKMCAHUE,
OMpCACIIMNTC THUII CUCTEMBI U €€ 3JIEMEHTOB 110
HU3YUYCHHBIM MCTOJHKAaM, )IafITe IIPOrHo3
BO3MOXHOCTH UHTCTPpAllU CUCTEMBI B HOBOC
WH(POPMAIIMOHHOE MPOCTPAHCTBO, BKITFOYAIOIIEE
HHTCPHET-CUCTEMY ITOAaYM HAJIOT'OBBIX
AOKYMCHTOB U UHTCPHET-CUCTEMY OTCJIC)KUBAHUA
IIOYTOBBIX OTHpaBJ'ICHl/If/'I.

[1K-2: CriocoGHOCTD K aHanu3y NpoOIeMHOMN CUTYyallH, pa3paboTke TpeOOBaHUIl K cUCTEME,
MIOCTAHOBKE IIEJIeH CO3/IaHMs CUCTEMBI, pa3padOTKe KOHIEIIIMHA CUCTEMbI U TEXHHYECKOTO 3a[aHuUs
Ha CO3aHHUEC CUCTEMBI, IPCACTABJICHUA KOHUOCIIIUH, TCXHUYCCKOT'O 3aJaHrA Ha CUCTEMY U
N3MEHEHNH B HUX 3aNMHTCPCCOBAHHBIM JIMIIAM

I1K-2.1 1. ITpoBoaMTCSA HCCIIEIOBAaHUE HOBOTO
TEXHOJOTMYECKOro mporiiecca. s ycrnemnsoro
MO/IETUPOBAHUS HEOOXOIMMO CHU3ZHUTH Pa3MEPHOCTh
3amaun. C 9TON IENbI0 CO3]aHa TPyIIa SKCIEPTOB
OIICHI/IBaeT BI)I60p CpeI[CTB nu U3 CEMMU YCIIOBEK, KOTOpI)IG JOJI’)KHBI BBIJICIINTH

METO/I0B JJIs1 IPOBEACHUS HauboJee BaKHbIE (PaKTOPBI, BIUSAIOLIUE HA
CHCTEMHOI0 aHalu3a Ipu nporecc. [l aHanu3a npeyuIoKeHsl CIeyoIme
IIPOEKTUPOBAHUU ¢dakropsl: 1 — Temneparypa; 2 — gaBienue; 3 —
IIPOrpaMMHOTO o0ecreueHus KayecTBO Marepuaia; 4 — 3JeKTpOMarHUTHOE
TSl aBTOMATH3UPOBAHHBIX U3IIy4eHHUe; 5 — CKOpPOCTh I0Jjauu BO3ayXa; 6 —
CUCTEM MHTEHCUBHOCTb Harpesa; 7 — popMma 00beKTa.

Bcenencrue Manoil n3y4eHHOCTH IpoOIeMbl
0Ka3aJI0Ch HEBO3MOXKHBIM J1aTh OLIEHKH (PaKTOpPOB B
6amnax. [loatomy cemb 3kciepToB

MIPOPaHXUPOBANIU (PAKTOPHI IO YMEHBIIEHUIO
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CTENEHEH BaJXHOCTH BIIUSHUS HA IIPOLIECC.
Pe3ynprarhl paHKMPOBKH IIPOBEICHBI HUXKE:

X505 0% ¢x¢x,cx dx;,
X0 x 0 X0 x,0x;0x,0x,
X 0 x50 X 0x ¢ X 0x, ¢ x,,
X0 00X ¢x¢x,0x,
X ¢y ¢ x, ¢ x; ¢ X ocx; § X,
X 0% 0X0x0x,0x0x,

Xe O X, ¢ X5 0 x5 0cx, ¢ x; 0 x,.
[TpopamKkupoBaTh (haKTOPHI, HCIIOIB3YS PA3IHYHBIE
METO/IbI KOJUIEKTUBHOTO IPHHATHS PEIIECHHUS.
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6) HOpﬂ)IOK NMPpOBECACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallui, IoKa3aTeJIi M KPUTCPHHU
OICHUBaAHUA:

[IpomexyrouHas aTrectanus 1o AucuuianHe «CUCTEMHBIN aHaIu3» BKIOYAET TEOPETHUYECKHE
BOIIPOCHI, MO3BOJISIOLINE OLIEHUTh YPOBEHb YCBOCHHS 00YyYalOIMMUCS 3HAHUH, U IPaKTHYECKHE
3aJlaHus, BBISBIISIOIINE CTEEHb COPMUPOBAHHOCTH YMEHU U BIIaJieHUH, TPOBOAUTCS B (hopme
3a4era.

3ader Mo JUCIHUILIMHE TPOBOIUTCS IO pe3ysIbTaTaM OTYETHOCTH Ha JTa0OPaTOPHBIX 3aHATHSX C
OIIPOCOM B yCTHOW (opMe€ MO 3TamaM BBHITIOJIHEHUS W aKTUBHOTO BBICTYIUICHHS B Oeceje-
00CYXICHUH Ha JICKITMOHHBIX 3aHATHUSX.

Iloxa3zatenau n KPUTCPHUH OICHUBAHUA 3a4€Ta:

OcHOBHOM 3a1a4yeil MOATOTOBKH CTyAEHTa K Tu((epeHIIIpOBAHHOMY 3a4€Ty CIIEIyeT CUHUTATh
CHCTEMaTH3alMIO 3HaHUH yueOHOI0 MaTepuasa, ero TBOpYECKOe OCMBICIMBAHNUE.

Kpumepuu oyenku (6 coomsemcmeuu ¢ opmupyemvimu KOMNEMEeHYUsMU U HIAHUPYEMbIMU
pe3yrbmamamu 00yyeHus):

— HA OYEHKY «OMAUYHO» — 00YUAIOWULICS. NOKA3bIBAeN 8bICOKULL YPOBEHb CHOPMUPOBAHHOCTU
KomMnemenyul, m.e. TIOJHO PACKpPHITO COJAEpKaHHE Marepuana; 4E€TKO W IPABUIBHO JIaHBI
OTpENEeNICHUsI W PACKPBITO COJEpKAaHWE MaTepuajga; OTBET CaMOCTOSITEIbHBIM, TPU OTBETE
WCIIOJIb30BaHbI 3HAHUS, MPUOOPETEHHBIC paHee;

— HA OYEHKY «XOpouo» — o0yyarowulics noKasvleéaem cpeOHull YposeHb CHOopMUposanHocmu
KoMnemenyuli, m.e. PAaCKpbITO OCHOBHOE COJEp)KaHUE MaTepuana B 00bEME; B OCHOBHOM
MPAaBUJILHO JTaHBI ONPEICIICHUsI, IOHATHS, MAaTePHUAIl U3JI0KEH HETIOJHO, TIPH OTBETE JOIYIICHBI
HETOYHOCTH, HAPYIIIEHA TOCIIEI0OBATEILHOCTh M3JIOKEHUS; MTOMYIIEHb HEOOIbIINEe HETOYHOCTH
MIPU BBIBOJAX U MCIIOJIH30BAHUN TEPMUHOB; MPAKTUYECKUE HABBIKA HETBEPIBIC;

— Ha OYEHKY «Y0061emEopUmMenbHo» — 00YYalowulicss NOKa3vléaem nopo206blll YPOEeHb
cghopmuposanHocmu KOMnemeHyutl, m.e. YCBOEHO OCHOBHOE COJEpXKaHUE MaTepuayia, HO
U3JI0’KEHO (hparMeHTapHO, HE BCerja MOCJEeA0BAaTENIbHO; ONPECNICHUsI W TOHSITHUS JaHbl HE
4ETKO; TPAKTUUECKUE HABBIKU CIa0bIe;

— HA OYEHKY «HeY0081emEOPUMENbHO» — Pe3VIbmam 00V4UeHUs. He O0CMUSHYM, 00y4arouuiics
He MoJcem NoKa3amv 3HAHUS HA YPOBHE B0CHPOU3BEOeHUs U O0bACHeHUs uHgopmayuu, He
ModHcem noKa3amv UHMeNNeKMyalbHble HABbIKU PeueHUs NPOCmbLX 3a0ay.
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