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JIucT akTyanu3anum padodeil NporpaMmmabl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynona

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuH Kadeapbl BBMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon or 20 1. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszauuu B 2025 - 2026
y4eOHOM oy Ha 3aceJaHuH Kadeapbl BBIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa




1 enu ocBOeHUsT TUCHMILIMHBI (MOLYJIs1)

[enstmu ocBOeHUS AUCHUILTUHBI (MOTyJis1) « CUCTEMHBIN aHAIH3» COCTOUT B TOM, YTOOBI
JaTh OyayIeMy CIeNHAINCTy YMEHHUS U MPAKTHUYECKUE HABBIKHU IS UCCIIEOBAaHUSI OOBEKTOB U
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPUHITUTIOB JHAJICKTUKHA, 0OOCHOBAHHOTO TMPHHSITHS PEIICHHS
JUIS1 KOMITJIEKCHBIX 3a71a4 B 00JIaCTH NIEPECEUCHUSI HHTEPECOB MPOTPAMMUPOBAHUS, SKOHOMUKH U
uHTEepecoB conuyma. O3HaAaKOMUTH CTYJEHTOB C TEOPETUYECKUMH OCHOBAMHU M METOJAMHU
CHCTEMHOTO aHaJM3a, a TAaK)Ke€ WX HCIOJIb30BAaHHUEM JUIsl PEHICHUS HAYYHBIX M IPUKIIATHBIX
3a/1au.

J171st TOCTYOKEHUS TIOCTABJICHHOM IIEJIM B KYpPCE PElIaloTCs 3a/1a4u:

- 3HaTh OCHOBBI Y MPUHLIUITBI CUCTEMHOTO aHAJIN34;

- YMETh aHATM3UPOBATH CUCTEMBI C PA3JIMYHBIX TOYCK 3PCHUS;

- BJaJIETh OCHOBAMH HAyYHOT'O HCCIEAOBAaHUS U MHOTOKPUTEPHAIBHONW ONTHUMHU3AIIN
CHCTEM.

2 MecTo AMCUUILINHBI (MO1YJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMmbl

Juctmmuimaa CUCTEMHBI aHAJIM3 BXOMUT B 4YacTh y4eOHOTro mmiiaHa (hopMupyemyro
y4acTHHKaMU 00pa30BaTeIbHBIX OTHOIICHNH 00pa30BaTeIbHON IPOrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMUPOBAHHBIC B PE3yIbTATE U3YYCHUS TUCUUILTIH/ TIPAKTHK:

WNudopmaruka

BBenenue B ciennanbHOCTD

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEOOXOAMMBI JUTS U3y4EeHUS JUCHUILINH/TIPAKTHK:

[TpoekTHast AeATEILHOCTD

MeTob! yripaBieHus 3HAHUSAMHA

[TpoexTrpoBaHKEe MPOTrPaMMHBIX CPEJICTB

VYnpasieHue cI0KHBIMH CUCTEMaMH

[Toaroroska k cade U caada TOCy1apCTBEHHOTO 3K3aMeHa

3 Komnerenuuu odyuarouerocsi, gopmMupyembie B pe3yJbTaTe 0CBOCHHA

AUCHHUIIMHBI (MOLYJIs) M IVIAHUPYEMBIE Pe3yJIbTAThI 00y4eHust

B pesynbTare ocBoeHus: MuCHUIUIMHBI (Monyiisi) «CHCTEMHBIA aHAIU3» 00ydaromuics
JIOJDKEH 00J1a/1aTh CIeIyIOIMMI KOMIETEHIUSMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHHA KOMIICTCHIITNN

[IK-1 CnocobHOCTh aHaMM3UpPOBATh TPeOOBaHUS K MPOrpaMMHOMY oOOecleueHuro u 0Oazam
JAHHBIX, Pa3pabOTKU TEXHUYECKHX crhenudukaniii Ha MporpaMMHBIE KOMIIOHEHTBI U HUX
B3aUMOJAEHCTBHE, IPOEKTUPOBATL IPOrPAMMHOE 00ecreueHre 1 0a3nl JaHHBIX

[K-1.1 Ananusupyer TpeOoBaHUS K pa3pabOTKe MporpaMMHOro oOecrnedyeHus u
0asaM JaHHBIX

[1K-1.2 OneHnBaeT KavyecTBO pPa3pabOTKM TEXHUYECKHX crenupukanuid Ha
MIPOrpaMMHBIE KOMIIOHEHTHI M UX B3aUMOJICHCTBIE

IIK-1.3 OrneHNBaeT Ka4ecTBO MPOEKTa Ha pa3padOTKy MPOTrPaMMHOTO 0OecTieUeHMs
u 0a3 JaHHBIX

[1K-2 CrocoOGHOCTh K aHaTU3y MPOOIIEMHOW CHUTYAIlMH, pa3padoTke TpeOOBaHWI K CHUCTEME,
MIOCTAHOBKE IIeNieil CO3/1aHUsl CUCTEMBI, pa3pabOTKe KOHILEMIUH CUCTEMBbl M TEXHHYECKOTO
3aaaHus Ha CO3JaHNUE CUCTEMBI, ITPCACTABICHNUA KOHICIIINHN, TCXHUYCCKOTO 3aIaHUA Ha CUCTEMY
U U3MEHEHHUH B HUX 3aMHTEPECOBAHHBIM JIUIIAM

[1K-2.1 OneHuBaeT BBHIOOP CPEICTB M METOJOB JUIsl MPOBEAEHUS CHCTEMHOTO
aHaJiu3a TPU TMPOEKTUPOBAHUU TMPOTPAMMHOrO  OOecredeHHs Ui
ABTOMATU3MPOBAHHBIX CUCTEM




4. CTPpyKTYypa, 00bEM M coiepkaHue TUCUUILITUHBI (MOLYJIs1)
OO0mast TpyA0eMKOCTh AUCIHILTAHBI COCTABISCT 2 3a4€THBIX SAMHHI] /2 aKaJ. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas padora — 34,95 akax. 4acos:
— aynuTopHas — 34 akaj. 4acos;

— BHeayautopHas — 0,95 akan. 4acos;

— camocrosTenbHas pabora — 37,05 akaj. 4acos;
— B opme mpakTudeckoit moarorosku — 0 aka. gac;

®dopma aTTecTalru - 3a4€T C OLEHKON

AynuropHas s
. KOHTaKTHas pabora E z dopma TeKyIero
=
B aKaJ. yacax 3} Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. uacax) E A . B Kon
g 3 © | camocrosTeNnpHON | ycrieBaeMOCTH H
JIUCIUILIAHEI S [ . | kommereHmIH
@) g 5 pabdoTsl MPOMEXYTOYHOH
nmab. | mpakT. | 3 & ATTeCTALMN
Jlek. < < 1T
3aH. 3aH. | © &
1. OCHOBHBIC TMOHSATHS TEOPUH
CHCTEM M CHCTEMHOI'0 aHallnu3a
1.
CaMocCTosATEIbHOE
11 Bsenenne B u3ydeHue yueOHon 1. Becena MK-2.1 MK
CHCTEMHBIN aHaIu3. ¥ HAy4HOU } :
2 8 o0cyXieHHne 1.1, HK’-1.2,
JIAKO CUCTEMHBIX HayK. JIATEPaTypPHI. N
06 Y 2. YCTHBIH ompoc IK-1.3
CucTteMHOE MBIIIJICHHE. 2. Pabora ¢
AJIEKTPOHHBIM
y4eOHUKOM.
1.2 CucreMHOCTH  Kak 1
00BEKT HCCIICAOBAHUS. )
CamocTrosaTensH0e
Cytb 51 Ha3HaYeHHE o
u3ydyeHue yueOHoi
CHCTEMHOI'0 aHalin3a Kak L HAVAHO 1. becena -
METOIOJIOTHUECKOM nuTep}:iypm o0CyXIeHHE K-2.1. TIK
OCHOBBI aHa/M3a, CHHTE3a ’ 2. YCTHBIH ompoc. -y
’ 4 | 41 8 2. PaGora c P 1.1, K-1.2,
51 MPAKTUKH S ICKTDOHHLIM 3. TIpoBepka TK-1.3
MPOEKTHPOBAHUSA CIOXKHBIX| 5 egiI/IKOM 11a00paTOPHBIX '
CHCTEM. CucteMHBIN IZ:l'IOJ]HeHI/Ié pabor
MOAXOA K HCCIIEI0BAHUIO
71a00paTOPHBIX
00BeKTa. ITpuHIHITBL aGor
CHCTEMHOT'0 TOIX0/1a p
1.
CaMoCTOSATENbHOS
1.3 TlousTHe DdleMEHTa Bvaere VaeOHoi
cucremsbl. llenoctHocTh 1 qu Hayqy:oﬁ 1. Becena -
CIIMMOCTb. CTpykrypa 00c CHUE
EI/ICTGMBI PYERP UTCPATYPPL. 2 YCTZI)EI,(IE OIpocC [K-2.1, TIK-
Crpyctyprsam ; 4 | 41m 6 2. PaGota ¢ 3 HPOBepKI; | 1.1, IK-1.2,
SIEKTPOHHBIM ) I1K-1.3
ouepTaHue TPaHMII C6II:-)II/IKOM J1a00paTOPHBIX
U3y4aeMOU CHCTEMBI. ]Z;HOHHGHH(; pabor
CHCTEMHBIN XOJIOH.
71a00paTOPHBIX
pabot




1

1.4 Tlonsatue CIIOXHOM
CamocrosTensHOe
CUCTEMBI. Tunossie MBVHCHNE VICOHOG
MOJCIA aHan3a u qu A y;()ﬁ 1. Becena - TIK-2.1, TIK-
CHHTE3a CIOKHBIX CHCTEM. 2 6/41 4 v o0cyXieHHuE 1.1, TIK-1.2,
JIATEPaTypHL. .
Cucrema B OIepalliOHHOM 2. YcTHBIH ompoc. IK-1.3
2. Pabota c
okpyxkeanu. CucremHas
JNIEKTPOHHBIM
WHKCHEePHS.
Y4eOHUKOM
Hroro no pazueny 12 | 14/61 26
2. Mertonbt CHUCTEMHOTO
aHanm3a
1.
CamocrosTenpHOe
2.1 Merton aHaM3a M3VICHIC VIeOHO
uepapxuit (MAH) u meron i yaes 1. becena -
N 1 Hay9HOU
anammza cereit  (MAC). o0cyXIeHHE
CyIIHOCTH, CBSA3M, BUIBI TMTCPaTyphL. 2. YCcTHBIH ompoc
YIAHOCTH, ;B 4 2 6 2. PaGora ¢ ' | mk-21
00paTHBIX CBsI3e. 3. TIpoBepka
SIIEKTPOHHBIM
IIpumenenne MAU u 71a00PaTOPHBIX
y4EOHUKOM,
MAC I aHaIM3a pabor
BBITIOJTHEHNE
CJIO’KHBIX CHCTEM.
1abopaToOpHBIX
pabor
1.
2.2 IIpunsitue CamocrosTenbHOe
KOJUIETHATIbHBIX u n3ydeHue yaeOHon
v yHee 1. Becena -
WHHUBUAYaTbHBIX U HAY4HOH
o o0CyXIeHHnE
pemieHMid  Ha ~ OCHOBE JIATEPaTypHL. 2 Vernbiil ompoc
METOJI0B CHCTEMHOI0 1 1 5,05 2. Pabota c ' poc. [K-2.1
N 3. IIpoepka
aHanm3a. CucremMHBIH JNIEKTPOHHBIM
71a00PaTOPHBIX
aHanu3 Kak yu4eOHUKOM, aGoT
MHCTpYMEHTapHi BBITIOJTHEHNE p
CHCTEMHOUN MH)XEHEPHH. 1ab0paTopHBIX
pabor
HWroro mo pasaeny 5 3 11,05
HWroro 3a cemectp 17 | 17/61 37,05 320
Hroro no pucuumge 17 | 17/61 37,05 3a4eT ¢ OLIEHKOM




5 Oo6pa3zoBarejibHbIe TEXHOJIOTHH

1. TpaguunoHHble 00pa30BaTENbHbIE TEXHOIOIMH, OPUEHTUPOBAHHBIE HA OPraHU3ALIUIO
00pa3oBaTeNbHOTO Mpollecca U MPENNoJIaralonlyl0 MpsAMYI0 TPAHCHIALMIO 3HAHUM OT
npenoaaBaress K CTYACHTY.

@DopMbl y4EOHBIX 3aHITUN C UCIIOJIB30BAHUEM TPAUIIMOHHBIX TEXHOJIOTHUH:

Wudopmanvonnas Jekuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTepuaja B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpenogaBaTess).

JlaGoparopHasi pabota — opranuzainus yueOHol paboThl ¢ pealbHbIMU MAaTEPUAIbHBIMU
U MHQOPMALUOHHBIMU OOBEKTAMH, SKCIIEPHUMEHTAJIbHAS PabdoTa C aHAJIOTOBBIMH MOJEISIMHU
peallbHbIX 00BEKTOB.

2. Texnonoruu npobIeMHOro O0y4eHHUs] — OpraHu3alus o0pa3oBaTeIBLHOrO IMpolecca,
KOTOpask MPEeoJaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YYEOHBIX MPOOIEMHBIX
CUTYallui 1711 CTUMYJIMPOBAHMS aKTUBHOM MMO3HABATEIHLHON JESITENbHOCTU CTYICHTOB.

3. HTEpaKkTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MpoIecca, KOTopas
MpeJroiaraeT aKTUBHOE U HEJIMHEHHOE B3aUMOJCHCTBUE BCEX YUAaCTHUKOB, TOCTHXKEHUE Ha
3TON OCHOBE JIMYHOCTHO 3HAYMMOTIO JJI1 HUX 00pa30BaTeIbHOr0 pe3ysbpTaTa.

@opMbl yueOHBIX 3aHATHI C UCHOJIB30BAaHUEM CHEIHATU3UPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHON CBS3M» — JICKIHMSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia C 3apaHee
3alUTAHUPOBAHHBIMU  OIIMOKaMu), JeKuus-Oecena,  JIKIUSA-AUCKYCCHUsA,  JIEKIHSI-TIPecc-
KOH(epeHIHs.

4.  HHpopManmOHHO-KOMMYHUKALIMOHHBIE  OOpa3oBaTeibHbIE  TEXHOJOTUU  —
opranu3aius 00pa3oBaTEIbLHOIO MpoIlecca, OCHOBAHHAS HA MPUMEHEHUU MPOTPAaMMHBIX Cpel U
TEXHUUYECKUX CPEACTB PabOThI C 3HAHUSIMU B PA3JIMYHBIX NIPEAMETHBIX 001ACTAX.

6 YueGHo-MeToAMYeCKOe 00ecTiedeHHe CAMOCTOSATEILHOI PadoThI 00yYaIOIHXCS
[TpexncraBneno B mpuiokeHnu 1.

7 OneHO4YHbIE CPeACTBA LISl IPOBeAeHUs IPOMEKYTOYHOM aTTeCTAlNU
[IpencraBneHsl B IPUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE M HH(OPMALIMOHHOE 00ecTiedeHHe JUCHUTLINHBI (MOTYJI51)

a) OcHoBHas JIUTEpaTypa:

1. Auronos, A. B. Cucremubiii ananus : yueOuuk / A.B. AHTOHOB. — 4-¢ u31., mepepad.
u jjon. — Mocksa : UHOPA-M, 2020. — 366 c. + Jlon. maTepuasl [ DNeKTpOHHBIN pecypc]. —
(Breicmee obpaszoBanme: bakamaspuar). - ISBN 978-5-16-011865-9. - Tekcr : 3JeKTpOHHBIH. -
URL: https://znanium.com/catalog/product/1062325 (nara o6pamenusi: 30.10.2020). — Pexxum
JIOCTYTIA: TI0 TTO/IITUCKE.

2. KopukoB, A. M. Teopust cucteM W CHCTEMHBIH aHanmu3 . yde0. mocobue / A.M.
Kopukos, C.H. IlaBioB. — Mocksa : UH®PA-M, 2019. — 288 c¢. — (Bricmee oOpa3oBaHue:
bakanaBpuar). — www.dx.doi.org/10.12737/904. - ISBN 978-5-16-005770-5. - Tekcr
sanexktponHbii. - URL: https://znanium.com/catalog/product/994445 (nara oOpaieHus:
30.10.2020). — Pexxum mocTyra: mo MOAIKUCKE.

0) lonoiHuTe/IbHAS JIUTEPATYypPA:

1. I'paeukas, O. B. UnpopmaiioHHbIe TEXHOIOTHH MOIJIEPKKU MPUHATUS PELICHUH !
yueoHoe mocobue / O. B. I'paerkas, 0. C. Uycosa ; KOxHblil enepanbHblii YHUBEPCUTET. -
PocroB-na-Zlony ; Taranpor : UznarensctBo FOxHoro ¢enepansHoro yHuepcutera, 2019. -
130 c. - ISBN 978-5-9275-3123-3. - Tekcr : anekTpoHHbIi. - URL:



https://znanium.com/catalog/product/1088115 (mata oo0pamenus: 28.10.2020). — Pexum
JIOCTYTIA: 10 MOJIHUCKE.

2. JlonoB, JI. A. CucreMHbIli aHanmmM3: TeopeTHyeckue OCHOBBI. Yacth 1 : yueOHOE
nocobue / JI. A. Jloemos. - Mocksa : PI'VII, 2018. - 224 c. - ISBN 978-5-93916-701-7. - Tekcr :
anektponnsii. - URL: https://znanium.com/catalog/product/1195527 (mara oOpamieHus:
28.10.2020). — Pesxum ocTyrma: 1mo moArnucKe.

B) MeToauyecKkue yKa3aHus:
Metoauueckue ykazanus HaxoznsaTcs B [Tpunoxxenun 1

r) [IporpamMuoe obecnieuenune u UnTepHeT-pecypcebl:

IIporpamMmmHoe obecnevenue

Haumenosanue I10 Ne norosopa Cpok JIeHCTBUS JIMIIEH3UN
MS Windows 7

Professional(ms  [/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (mns  |-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)

MS Office 2007 |\, 135 o1 17.09.2007 Geccpouro
Professional

Anaconda Python |cBob6oaHo pacnpoctpansemoe I10 0OECCPOUHO
MathCAD v.15

Education J1-1662-13 ot 22.11.2013 0eccpovHO

University Edition
MS Visual Studio
2013

Professional (s J1-1227-18 ot 08.10.2018 11.10.2021
KJ1acca)
MS Visual Studio
2017 Community |cBo60aHO pacnpoctpansemoe 110 06eccpouHo
Edition

IpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CHCTEMbI

Ha3zBanue kypca Cchbuika

HanronansHas UH(POPMALMOHHO-aHAIU THYECKAs URL:
cucrema — Poccuiickuii HHAEKC HAYYHOTO LIMTUPOBAHUSA T . .
(PUHLD) https://elibrary.ru/project_risc.asp
[TouckoBass cucrema Axanemus Google (Google URL: https:/scholar.google.ru/
Scholar) ' ' ' '
denepanpHOE rOCyJTapCTBEHHOE O0JKETHOE
yuapexnenne «Denepanbubiii HHCTUTYT mpombinutenHo#|URL: http://wwwl. fips.ru/
COOCTBEHHOCTH

9 MaTepuaibHO-TeXHUUYECKOE 00ecnedyeHne TUCIUTITHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHue JUCIHHUIIIIMHBI BKJIFOYACT:



1. JlekimmonHas aygutopus aya. 282. MynbTUMEIUHHBIE CPEACTBA XPaHEHUs, TIepeIadn
¥ TIpeJICTaBlICHHs HHPOPMALIUH.

2. Kommswrorepubie kiaccel lleHTpa wuHpOopManmoHHbiX TexHonoruii PI'BOY BO
«MI'TY». IlepcoHanbHble KOMIIBIOTEPBL, OOBEIUHEHHBIE B JIOKAJIBHBIE CETH C BBIXOJAOM B
Internet, ocHalmeHHbIE COBPEMEHHBIMU MPOrPAMMHO-METOJINYECKUMHU KOMIUIEKCAMH IS
pemeHus 3a7a4 B 001acTH MHOOPMATHKH U BBIYUCITUTEIBHON TEXHUKH.

3. Ayautopuu s CaMOCTOSITENIbHOM pabOThl: KOMIBIOTEPHbIE KIIACCHI; YUTAIbHbBIE
3anbl Oubmmorteku. Bee kmacest YUT u ACY ¢ mepcoHalbHBIMU KOMIIBIOTEpaMH, BBIXOJOM B
WuTepHer M C JOCTYOM B JJIEKTPOHHYIO HH(GOPMAIMOHHO-00PAa30BaTEIbHYIO Cpelry
YHHUBEpPCUTETA.

4. Ayautopuii 175 TPYNIOBBIX U UHANBUAYAIbHBIX KOHCYJIbTALUN, TEKYILIEr0 KOHTPOJISI
U IPOMEXKYTO4HOH aTTectaruu. Aya. 282 u knaccel YUT u ACY.

5. Ilomemenuss st caMOCTOATENbHOW pabOThl OOYYAIOHIMXCS, OCHAIICHHBIX
KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUYECHHUS K ceTh «HTEepHET» U HaJIu4ueM
JOCTyrna B 3JEKTPOHHYI HH(POPMAIIMOHHO-00pa30BaTENbHYIO cpely opranusaruu. Kiacchl
YUT u ACY.

6. Ilomemenuss nns XpaHeHUS W NPOPUIAKTHUYECKOTO OOCIYKUBaHHS Y4eOHOTO
obopymoBanus. LleHTp HHPOPMAIIMOHHBIX TEXHOJIOTUH — ay. 372



TIpunoxenue 1.

YueGHO-MeToANYeCKOe 00ecrieyeHne CaMOCTOSITeIbHOI padoThl 00yYaoIuXcs

JlabopaTopHasi paGora Ne 1
Omnpenesienue cucrembl U eé rpaHull. CTPyYKTypa M CBOMCTBA CHCTEMBI

Lenv pabomot

O3HaKOMUMbCA ¢ COOEPIUCAHUEM HNOHAMUSL «CUCTEMA», HAYYUMbCA ONpeoerimv eé
epanuybl, CMpyKmypy, 6uo, c0otcmad.

Hugpopmayusn

Cuctema (OT np.-Tped. — IIeJIoe, COCTaBICHHOE M3 4YacTel) — CBsI3aHHAsi COBOKYITHOCTH
9JIEMEHTOB, CYIIIECTBOBAHUE KOTOPOU MOJYMHEHO OMPEICIICHHOMN TICIIH.

Bremnemy HabmogaTento cucteMa 00bIYHO PEACTABIISIETCSl B BU/IE HEKOTOPOTO «YEPHOTO
SIIUKAY, MOJYYAIOIIer0 HEKOTOPhIC CUTHAJIBI M3 BHELITHEW CPe/bl M TPAHCIHMPYIOIIEE 3aTeM B HEé
OTIPENIEICHHYIO JIOJII0 PE3YJIbTaTOB CBOCH NEATENbHOCTH. I'paduuecki 3TO MOKHO MPEICTaBUTh
cnenyromumM obpasom (puc. 1).

Ok
Okpy Bxopa Bbixop, Py
wato Cucrtema /’“a"’
was ITE:!
cpen cpen

Pucynok 1. IlpeacraBnenue cucTeMbl Kak «4€pPHOTO SIIHKa»

Kaxnas cucremMa IOJDKHA UMETH OINPEAEICHHBIE IPAHULBI. DTO MPEANIOIOKEHUE CO3JAET
BO3MOXKHOCTh B paMKax MepapXUu CUCTEM paccMaTpuBaTh KaKyl0-11M00 KOHKPETHYIO CUCTEMY.

['panuibl cucteMbl HEOOXOAMMBI M JJIi TOTO, YTOOBI OMPEAETUTh, KaKHE€ KOMITIOHEHTHI
MOKHO CUYUTaTh HAaXOJSAIIMMMCS IOJ KOHTPOJIEM JIMIIA, IPUHHUMAIOLIErO pEUIeHHe, a. Kakue
OCTalOTCd BHE €ro BHUMaHuA. Eciim CcOCTaBUTH NEpeYeHb BCEX KOMIIOHEHTOB, M3 KOTOPBIX
JOJI’KHA COCTOATh CUCTEMa, U YCTAaHOBUTD ISl HUX OTPAaHUYEHUS, TO BCE, UTO HAXOJIUTCS BHYTPU
OTPaHUYEHHOTO TPOCTPAHCTBA, OyIeT OTHOCUTHCS K CHCTEME, a BCE, YTO HAXOJIUTCS 3a €ro
npeaenaMn, — K OKpyxaromed cpeae. llotoku, uaymmue OT OKpyXkaromend cpeisl BHYTPb
CUCTEMBI, SBIAIOTCS BXOAHBIMM IIOTOKAMH, a IIOTOKHM, BBIXOJSLIME M3 OIPAHUYEHHOTO
MIPOCTPAHCTBA BO BHEIIHIOIO CPEAY, — BHIXOAHBIMHU JAHHBIMH CHUCTEMBI.

CucremMa Ha3bIBa€TCs 3aMKHYTOM, €CJIM JIEMEHTHI JAHHON CUCTEMBI HE CBSI3aHBI C KAKMMHU
ObI, TO HM OBLIO BHEIIHUMH 10 OTHOIIIEHHUIO K HEl 00BhekTaMu (puc. 2, a).

Cucrema HaspIBaeTCd OTKPBITOM, €CIM Yepe3 €€ TIpaHULbl MOXKET IPOUCXOAUTH
OecripensTCTBEHHBIH OOMEH BellecTBOM, MH(OpMalMed W/WiM 3Hepruei ¢ BHEUIHeW cpenoit
(puc. 2, 6).

CucremMa Ha3bIBAa€TCS YACTHYHO OTKPBITOM WIJIM YACTUYHO 3aKPBITOM, €CiIM 4Yepe3 e€
TPaHUIIBl TPOXOJAT TOJBKO ONpeAeiEHHbIE BUIbI BEIIECTBA, MHPOPMALUU H/MIM SHEPrUU
(puc.2, B).



B
Pucynox 2. 3akpbiTast, OTKpBITasi 1 YaCTUYHO OTKPHITASI/3aKPHITAast CUCTEMBI

[ToHsATHO, YTO aOCOJIOTHO OTKPBHITHIX M 3aKPBITHIX CHCTEM B JKH3HU HE CYIIECTBYET.
Bcerna mpucyrcTByeT HEKOTOpBI OOMEH CHCTEMBI CO CpPElOM, JaKe €ClIM CHUCTeMa SIBISETCS
3aKpBITOM W JlaKe aOCOJIOTHO OTKPHITasi CHUCTEMa IO PA3IMYHBIM MPHYMHAM OKa3bIBACTCS
OTpaHHuYEHA OT KaKUX-TO BHUJA0B 0OMeHa. [103TOMy OTKPBITOCTh U 3aKPBITOCTh CUCTEMBI IPUHSATO
OTIPEACIIATH C YIETOM TOUYKH 3PEHUS HCciaenoBaTels cucteMbl. OOBIYHO, TO, HACKOJIBKO CHCTEMA
CUMTAETCS] OTKPBITOM WM 3aKPBITOM, OTOBAPUBAETCA HA CAMBIX IEPBbIX 3TANAaX €€ U3y4eHUsI.

CTpyKTypol cHUCTeMBbl Ha3bIBaeTCs €€ pas/ieJieHue Ha OT/ACJIbHBbIC YacTH, Ha3bIBAEMbIC
JJIeMEHTaMH, C YKa3aHHeM CBs3edl Mexay HuMu. OO0s3aTelnbHBIM YCIOBHEM Ha BCE Bpems
W3YyYECHUSI CUCTEMbl SIBIISIETCS CTAaTUYHOCTh W HEHW3MEHHOCTh 3JIEMEHTHOTO COCTaBa
paccMaTpuBaeMoii cuctembl. Pa3aenenue, B 3aBUCUMOCTH OT BHIOPAHHOM TOYKU 3PEHHS, MOKET
UMETh BEIIECTBEHHYIO, (YHKIIMOHAIBHYIO, AITOPUTMUYECKYIO WJIU JIOO0YI0 APYTYH0 OCHOBY.
COBOKYIMHOCTB BCEX CBSA3EH 2JIEMEHTOB CUCTEMBI U 00pa3yeT ee CTPYKTypy. [1]

I'pynma s1meMeHTOB B CTPYKType, OOBEeIWHEHHAs IO HEKOTOPOMY OOIIEMYy MPHU3HAKY,
HazbIBaeTCs mojacucteMoil. OOBIUHO CBSA3h MEXKIY JIEMEHTaMHU TOJCUCTEMBI 0oJiee CHIIbHA, YeM
C IPYTUMH 3JIEMEHTAMH TOM K€ CUCTEMBI.

[Ton GpyHKIIMOHMPOBAHUEM CHUCTEMBI MOJPA3yMEBAIOT MPOIECCHl, KOTOPHIE MPOUCXOMAT B
CHCTEMe, 3aTparuBaroue HEMOCPECTBEHHO caMy CUCTeMY (OJMH WJIM HECKOJIBKO DJIEMEHTOB B
KKl MOMEHT BPEMEHH ), @ TAK)KE OKPYKAIOIIYIO € cpery.

DJIEMEHT — MUHHMMAaJbHAasl, HE MOJJAIOMIAACS NalbHEHIIEMY JEJICHUI0 C JAHHOW TOYKH
3peHUsl, 4aCTh CUCTEMBI, O0JIaatoIIas ONpeIeIeHHON IIEIOCTHOCTRIO U CAMOCTOSITEIbHOCTHIO TI0
OTHOIIICHUIO K JTAHHOW CHUCTEME, COCTOSTHHUE U (PYHKIIMOHATHHBIE OCOOCHHOCTH KOTOPOW MOTYT
OBITh M3MEPEHBI UM OMHMCAHBI B TEPMUHAX U3BECTHOTO SI3bIKa. DIEMEHT OOBIYHO 0003HAYaeTCs
HEKOTOPBIM 3HAKOM, Ha3bIBa€MbIM NepeMeHHOU. [Ipr M3ydyeHnn CUCTEMBI COCTOSIHHE JJIEMEHTA
MO>KET U3MEHATHCS B 3aBUCHMOCTH OT Pa3lIMYHBIX ()aKTOPOB, TO €CTh MEPEMEHHBIE MPUHUMAIOT
HEKOTOPbIE 3HAYEHUS U3 OMPEACICHHOTO IS HUX MHOYECTBA JOIMYCTUMBIX 3HAYCHHIA.

[TapameTp — omepaTMBHO BBIPAKEHHBIM 3JIEMEHT MCCIEAOBAHUSI CUCTEMBI, CIIYXKAIIHUMI
dbopmoii nokanu3anuu UHGOPMAITMU O CBOMCTBAaX W MPHU3HAKaX 3TOW cucTembl. [lapamerpamu
CHCTEMBI Ha3bIBAIOT T€ IIEPEMEHHBIE, 3HAYECHHUS KOTOPBIX MPUHUMAKOTCA HEU3MEHHBIMH IIPHU
pELICHUH JaHHOM 3a/1a4uH.

N3yunTh cucremy — 3HaYUT ONPEAETUTh dJIEMEHTBI CUCTEMBI, BBIPA3UTh UX NEPEMEHHBIE,
HaWTH 3HAYEHUS MEePEMEHHBIX, BBIICIUTH MapameTpbl. JIrobas cucrema u3ydaercs ¢ KaKou-TO
OIPEIEIEHHON TOUKH 3PECHMUSL.



Touka 3peHus — KM3HEHHAs TMO3UIIUSA, C KOTOPOH CyOBEKT (MCClie]oBaTelNh) OLICHWBAET
MPOUCXOSAIINE BOKPYI HEro COOBITHS, HA OCHOBaHHHM KOTOPOH OH CTPOUT CBOM MHEHWUS,
BBICKA3bIBACT CY>KJCHUA.

@akT HaNMUYUS B3aMMOOTHONIICHHMH JIOOOr0 poja MEXIy YacTIMU paccMaTpUBaeMoi
COBOKYITHOCTH, 33aBHCHUMOCTb CBOWCTB OJIHOTO 3JEMEHTa OT CBOWCTB JApPYTUX 3JEMEHTOB,
Ha3bIBaeTcs CBA3bIO. [1,2]

YCTaHOBUTH CBSI3b MEXKAY DJIEMEHTAMH — 3HAYUT BBISIBUTh HAJIUYME 3aBUCHUMOCTEH UX
CBOICTB. /IByCTOPOHHSIA 3aBUCIMOCTh CBOIMCTB OJJHOT'O 3JIEMEHTa OT CBOWCTB JPYTUX AJIEMEHTOB
Ha3bIBACTCS B3aUMOCBSI3bIO.

B3aumopeiictBue — 3TO COBOKYITHOCTH B3aUMOCBSI3€H M B3aUMOOTHOILICHUH MEXIY
CBOWCTBaMH 3JIEMEHTOB, KOT/Ia OHU MPUOOPETAIOT XapaKTep B3aUMOCOACHCTBUS IPYT APYTY.

OO61ecucTeMHbIe 3aKOHOMEPHOCTH

3aKOHOMEPHOCTBIO HAa3bIBAIOT 4YacTO HAOII0JaeMoe, TUIUYHOE CBOMCTBO (CBSI3b WM
3aBHCHMOCTH ), IIpHCYyIlee 00bEKTaM U Mpolieccam, KOTOPOE YCTaHABIMBAETCS OMBITOM. [3]

OO1ecucTeMHble  3aKOHOMEPHOCTM — O3TO  3aKOHOMEPHOCTH,  XapaKTEpU3YIOLIUe
MPUHILIMIIAATIBHBIE OCOOCHHOCTH TOCTPOCHHS, (PYHKUMOHUPOBAHUS M PA3BUTUA CIOMKHBIX
CUCTEM. OTH 3aKOHOMEPHOCTH TMPUCYIIM JIIOOBIM CHCTeMaM, OyIb TO JKOHOMHYECKas,
Ouosoruueckasi, 00IECTBEHHAs!, TEXHHUUECKAs WM JIpyrasi CucTeMa.

[lenocTHOCTE — KOMIUIEKC OOBEKTOB TMPEICTaBIsCT €000 HEKOTOpOe EIMHCTBO,
oOnanaroniee OOIMMHU CBOMCTBAMHU U MOBEACHUEM, OTHOCUTEIHHOM HE3aBUCUMOCTBIO OT CPEJIbl
U JIpyrux cucreM. M3meHeHue 11000ro KOMIIOHEHTa CUCTEMbl OKa3blBa€T BO3/ACHCTBHE Ha BCE
Ipyrue €€ KOMIIOHEHTBl M MPHUBOJUT K M3MEHEHUIO CHCTEMbI B IEJIOM; a JI000e M3MEHEHHe
CUCTEMBbl OT3bIBa€TCS Ha BCEX €€ KOMIIOHEHTaX; TO €CTh O3HadaeT IpeoOpa3oBaHuE
KOMITOHEHTOB, BXOSIIUX B CUCTEMY.

JenuMocTh — 00BbEKT PacCMaTPUBAETCS B KAUECTBE COCTOSIIETO U3 3JIEMEHTOB.

OYHKIIMOHATBHOCTh — CO3/IAHUE CHCTEMbI O0YCIIOBJICHO OOBEKTUBHOW HEOOXOAUMOCTHIO,
OHA CYILECTBYET JUIs BBIIIOJHEHUS OIpeIeIeHHON (QYHKIUHU B Cpeie.

N3011poBaHHOCTh — KOMITJIEKC OOBEKTOB, O0Pa3yIOIIUX CUCTEMY, U CBSI3U MEXIY HUMH
MOXHO OTTPaHUYUTh OT HX OKPYKEHHS M paccMaTpuBaTh OTIAEIbHO. OTHOCHUTEIBHOCTH
M30JIMPOBAHHOCTH — YYMUTBHIBACTCS BO3JCHUCTBHME HAOMIOMATeNs W Cpelbl Ha OOBEKT U ero
o0OpaTHOE BO3/€CTBHE Yepe3 FIEMEHTHI, SBIISIOIINECS BXOJaMH U BBIXOJAAMH.

Habmtomaemocts — Bce 0€3 UCKIIIOUEHUS BXO/IbI U BBIXO/bI CHCTEMBI THOO KOHTPOIHPYEMbI
uccreaoBareneM-Ha0 o aTeneM, 1uoo, 1Mo KpaiHel Mepe, HaO01aeMBbl.

HeomnpeneneHHOCTh — HEBO3MOKHOCTh OJHOBPEMEHHO (DUKCHUpOBAaTH BCE CBOWCTBA H
OTHOUIEHHUSI 3JIEMEHTOB CUCTEMBI.

NnentudunupyeMocTh — Kaxaas COCTaBHAas 4YacThb CHUCTEMBI (DJIEMEHT) MOXET ObITh
OTJIEJIeHa OT JPYI'MX COCTaBJISIOLUIUX U OTOXK/IECTBJIEHA, OTIO3HAHA.

JIMCKpeTHOCTh (aBTOHOMHSI JJIEMEHTOB) — KaXKIBbIH OJIEMEHT CHCTeMbl 00Jaaaer
COOCTBEHHBIM TIOBEJICHUEM M COCTOSIHUEM, OTJIMYHBIM OT TOBEICHHS W COCTOSHHUS APYTHUX
AJIEMEHTOB M CUCTEMBI B LIEJIOM. [1]

Hanuuue cBsizeli — KOMIOHEHTHI CUCTEMBI CYIIECTBYIOT HE HE3aBUCHMO, a UMEIOT JIPYT C
JPYTOM OIIpEAEIEHHBIE CBA3H.

Oprann30BaHHOCTh — DJIEMEHTHI (YaCTH) CHCTEMBl B3aUMOCBSI3aHBI M B3aUMOJIEHCTBYIOT
oTmpeieIeHHBIM 00pa30M, OPraHU30BaHbl B IPOCTPAHCTBE U BPEMEHH.

CTpyKTypHOCTh — OTHOCHUTEJIBHO YCTOMYMBBIM, W3MEHSIOIIMICSI B IPOCTPAHCTBE U
BPEMEHH CIIOCO0 BHYTPEHHHMX CBSI3€M W OTHOIIEHUH CHCTEMBI, KOTOPBIM OMpEeNeNnserT ee
(GYHKIIMOHAIBHYIO JESTEIBHOCTD.

YHopsaoueHHOCTh — HaJW4YUMEe HEKOTOPBIX KPUTEPUEB, HA OCHOBAHUHU KOTOPBIX YacTH
CUCTEMBI COOTHOCATCS APYT C APYTOM JUIsl KX B3aUMOPACIIONOKEHHS B CTPYKTYpE.

OtoOpakaeMOCTh — $sI3bIK HAOMIOAATENs] HMMEET JOCTaTOYHO OOIIMX JIIEMEHTOB C
€CTECTBEHHBIM SI3BIKOM HCCIEAYEMOro 00beKTa, YTOObl HAWTHU COOTBETCTBUE M OTOOPa3UTh BCE
CBOMCTBA U OTHOILIEHHUSI, KOTOPBIE HY>KHBI JUIsl pELLICHUS 3aa4uH.


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

MHO0KeCTBEHHOCTh, CIIOKHOCTh CHCTEMBI — BO3MOXKHOCTH M CIIOKHOCTh H300paskeHUs
HCCJIeTyeMOM CUCTEMBI B BUJIE BEpOATTbHON, MAaTEMAaTHYECKON MITHM MHOU MOJICITH.

HeToxnecTBeHHOCTh OTOOpaXeHHsSI — 3HAKOBash CUCTeMa HaOIojaTens OTIWYHA OT
3HAKOBOM CHCTEMBI MPOSBICHUS CBOMCTB O0BEKTAa M WX OTHOIICHHM, CJICIOBATEIHHO, CUCTEMA
OTOOpaXkaeTcsi C MOMOIIBIO TEPEeKOJAMPOBAaHMUS B HOBYIO 3HAKOBYIO cucremy. Ilpu stom
Hen30exHa MmoTepsi HHGOPMAIIIH.

HepapXxuuHOCTh — CHUCTEMa pacCMaTpPUBACTCS KAaK JJIEMEHT CHCTEMBI 00Jee BBICOKOTO
MOpsIIKa, a KaKIbId ee dJEeMEHT — Kak cucrema. Hamuunme B cuCTEMe HECKOJIBKUX YPOBHEH,
MOJAYUHEHHBIX TIO HUCXOJIAIIEH, CO CBOMMHU 30HAMHU OTBETCTBEHHOCTHU, PECYpCaMHU, JIOKAJIbHBIMU
HEeIIMHU. DTO YIOPSAOUYEHHOCTH 110 CTETICHH MO YMHECHHOCTH.

OMEpIKEHTHOCTh, MHTETPATUBHOCTh — MPUHIUIIAATIbHAS HECBOIUMOCTb CBOMCTB CUCTEMBI
K CyMME CBOWMCTB COCTaBIIIOIIMX €€ dJeMeHToB. Cucrema 00JagaeT CBOWCTBaMH,
OTCYTCTBYIOILIUMH Y €€ 3JIEMEHTOB. [1]

KadecTBeHHBIC XK€ M KOJWYECTBEHHBIC OMHUCAHUSA OCOOCHHOCTEH, MPHUCYIIUX TEM WIIU
WHBIM THUIIAM CHCTEM, CJIEIYET OTHECTH B OTIECIBHYIO TPYIIY U Ha3BaTh XapaKTEPUCTHKAMU
CHUCTEM. XapaKTePHUCTUKH OTJICIbHBIX BHUIOB CHUCTEM SIBIISIOTCS IMPOJIOJDKCHHEM, Pa3BUTHEM HX
OOIIECHUCTEMHBIX CBOMCTB.

3aoanue

Breibepute cucremy. Onummre, ¢ Kakol HMMEHHO TOYKM 3pEHHUs Bbl Oynere eé
aHanu3upoBath. Onpenenurech, KaKUMHU CBOMCTBaMM 00JiajlaeT Balla cucTema. AKKYpaTHO
BBITIOJIHUTE OINKMCAHUS TPaHUL] CHUCTEMBI, OKPYXKAIOLIEH CUCTEMY CpPEeAbl U KOHKPETU3UPYWTE
oOuiecucTeMHble cBoicTBa. CxeMaTHUeCcKH M300pa3suTe KakKMMM 3HAUYMMBIMH C TOYKH 3pPEHUS
HCCIICOO0BATCIIA CUCTEMBI BUAAMU BCUICCTBA, SHEPTHUU U I/IH(i)OpMaIII/II/I cucteMa OOMEHUBAETCS C
OKpYKaroIlEeH Cpeiou.

Pe3ynbrar npeacraBpTe B BUJIE OTYETA.

Konmponwsnsie 6onpocut

Yro Takoe cucrema?

Kaxkue O6wiBatoT cuctemsl?

Kakue cBolicTBa XapakTepHbI AJIs1 CUCTEM?

W3 yero cocrout cucrema?

Uto 03HauaeT BRIPAXKEHUE «HU3YUUTh CUCTEMY»?

Yro Takoe QPyHKIIMOHUPOBAHUE CUCTEMBI?

Kaxkne cBolicTBa cHCTEMBI ONPENENSAIOTCS €€ 3JIEMEHTHBIM COCTaBOM?

Kakum 00pa3oM npous3BoAUTCS OIpeesIeHIE IIEMEHTHOTO COCTaBa CUCTEMBbI?

UYro Takoe CBA3b MEXY dJIEMEHTAMU CUCTEMBI?

0. Yro omnpenensieT HaTU4KUEe CBA3H MEXAY JIEMEHTAaMHU CUCTEMBI?
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DJieMeHThI CHCTeMBbI U cBsI3b Me:k1y HUMU. Kiiaccuukanus 3j1eMeHTOB M BU3yaau3anusi

CTPYKTYPBI CHCTEMbI

BNk whE

Llenv pabomot

O3HaKOMUMBCSL ¢ NOHAMUAMU DTIEMEHMO8 CUCMEMbl, BUOAMU U CNOCOOAMU C853ell MeHCOY
Humu. U3yyume memoowl epaguiecko2o npeocmasienus 6HympenHeti CmpyKmypbl CUCIEMbL.



Hngpopmayusn

JIrobass cucrema monmaércss omucanuto. CylmiecTByeT TPHU OCHOBHBIX BHAA OIHCAHHS
cucTeMbl: MOpdoJIoruuecKoe, GyHKIHOHAIbHOE, UH()OPMAI[IOHHOE.

HNudopmaninoHHoe omucaHue AaeT MpeacTaBicHue 00 oOMeHe uHpopMalueld MexITy
YacTAMHU CHUCTEMbI, CHUCTEMOM U BHewHeW cpenoil. OnucaHue MO3BOJAET CyIUTh 00
UH(POPMALIMOHHON  yIMOPSAJOYEHHOCTH CcHUCTeMBbl. [Ipu 3TOM OOBIYHO OMNpPEnENsoT Mepy
XAOTHYHOCTH WIM YHOPSJIOYEHHOCTH CHUCTEMBl M €€ MH(POPMALMOHHBIA MeTabosin3M (oOMeH
UH(POPMALIUHU CO CPENIOi).

OYHKIMOHAIBHOE OIIMCAHUE CUCTEMbI OTPAXKAET €€ MapaMeTpbl, IPOUCXOASAIINE TPOLIECCHI
U uepapxuto cucteMbl. OHO JaeT BO3MOXHOCTb OTBETUTH Ha BOIIPOC, JJIS YEro MpeJHa3HaueHa
cucremMa. B Oonee mMpoKOM cMbIcie (QYHKLIMOHAIbHOE OINMCAHUE IO3BOJSET OLICHUTh
3HAYMMOCTh CUCTEMBI B €€ KOHKPETHOW (D)YHKIIMU M BO3ACUCTBUE HAa BHEIIHIOIO cpeay (CBSI3U C
Apyrumu cucremamu). [Ipu 3ToM QyHKIUS CUCTEMBI BBINOIHAETCS, €CIIM MapaMeTpbl CUCTEMBI U
IIPOLIECCHl OTPAaHUYEHBI NpeesiaMu, BHE KOTOPBIX CHUCTEMa pa3pylIaeTcsl JIMOO paJauKalbHO
MEHSIET CBOU CBOWCTBA.

Mopdomnoruueckoe onrucaHue AaeT OTBET HAa BOIPOC O TOM, M3 KaKHX 3JIEMEHTOB COCTOUT
cucrema. OHO onpezessieT ryOuHy onucanus (BbIOOp 31€MeHTa, BHYTpb KOTOPOro ONHUCAHUE He
IIPOHUKAET), KOMIIO3ULIMOHHBIE CBOMCTBAa (COCOO OOBETUHEHHS] 3JEMEHTOB B CUCTEMY) U
3G (EeKTUBHOCTh  BBINOJHEHUS  (YHKLUUMH, HAa  KOTOPYKHO  BIHUAIOT  HMCKWKEHUS U
HETpeTyCMOTPEHHBIE TOTepH HHOpMAITHH. [ 5]

Mopdornoruueckue cBoiicTBa CUCTEMBbI CYLIECTBEHHO 3aBUCAT OT XapaKTepa CBA3EH MEXY
aneMeHTamu. [loHsTHE CBA3M BXOAMUT B Jt00oe ompezaeneHue cucrteMbl. OHO OJHOBPEMEHHO
XapakTepuzyeT M CTpoeHHe (CTaTHKy) M (YHKIHOHUpPOBaHHE (JUHAMUKY) cucTeMbl. CBs3M
o0ecrieunBalOT BO3HUKHOBEHHUE U COXPAaHEHUE CTPYKTYpbl U CBONCTB CHUCTEMBI. Bplenstor
UH(OPMAaLIMOHHBIE, BEIIECTBEHHbBIC U SHEPIeTUYECKHUE CBSA3H, ONPENENss UX B TOM K€ CMBICIIE, B
KaKOM OBLIIM OIPEJIETICHbI 3JIEMEHTHI.

XapakTep CBS3M OINpeneNsieTcsl YAeIbHbIM BECOM COOTBETCTBYIOIIEIO KOMIIOHEHTA (MM
1eIeBoil GyHKIMEeH).

CBsI3b XapaKkTepu3yeTcs:

— HampabJICHHUEM,
— CHJIOH,
—  BHJIOM.

[To mepBbIM JBYM MpHU3HAKaM CBSI3M JIENAT HA HANpaBiCHHblE M HEHAIpPaBJICHHBIE,
CHIIbHBIC U cllalble, a 10 BUAY — MOJYMHEHUS, MOPOXKACHUS (TEeHETUYECKHE), pAaBHOIIPABHEBIE U
CBSI3U yIIPaBIICHUS.

HekoTtopeie U3 3THX cBsI3eil MOXKHO pa3ipoOuTh eme Oosee AetanbHo. Hampumep, cBssu
HOJYUHEHHS Ha CBA3H «POA-BU», «UACTb-1IEJI0E»; CBA3U MOPOKICHUS — «IIPHUUHA-CIEICTBHEY.
X MOXHO pa3genuTh TaKKe M0 MECTy MpPWIOKEHHs (BHYTPEHHHE — BHEIIHHUE), TI0
HalpaBJIEHHOCTH MPOLIECCOB (TIpsIMbIE, 0OpaTHbIE, HEUTpabHBIE).

[IpsiMbIe cBs3M TIpeHA3HAuUEHBI IS TIepeladn BEUIeCcTBa, SHEPTUH, WHPOPMAINU WA UX
KOMOMHAIMA OT OJHOrO D3JE€MEHTa JPYroMy B COOTBETCTBUU C IIOCIIEA0BATEIbHOCTHIO
BBITTOJTHSAEMBIX (DYHKITHIA.

OueHp BaXHYI0 pOJIb WIPAIOT OOpaTHbIE CBSA3M — OHU SBJISIIOTCS OCHOBHOM
CaMOpPETyJIMPOBaHUS U Pa3BUTHUS CHUCTEM, MPHUCIOCOOJIEHHUS UX K HM3MEHSIOMIMMCS YCIOBHSIM
cymectBoBanud. OHM B OCHOBHOM CHyXaT Ui YIOpaBJeHUs TIpoleccaMu M Haumboiee
pacmpocTpaHeHbl HHGOPMAIIMOHHBIE 00paTHBIE CBSI3H.

HeiiTpanbHble CBsI3u HE OTHOCATCS K (DYHKIIMOHAJIBHOW JIEATENIBHOCTH CUCTEMBI,
HenpeacKka3yeMbl U ciydailHbl. OfHaKo HEHTpaibHbIE CBSI3M MOTYT CBHITPATh ONPEIESIEHHYIO
pOJIb MPH aJaNTalliid CUCTEMBI, CIY)KUTh UCXOJHBIM pecypcoM ais (OpMHUPOBAHUS MPSIMBIX U
00paTHBIX CBSI3€H, SIBISITHCS PE3EPBOM.

KadecTBo cBs3M onpeessieTcs: ee MPOIMyCKHOM CIOCOOHOCTBIO M HAZIEKHOCTBIO.

Mopdornoruueckoe omvcaHue MOXET BKJIIOYATh yKa3aHWs Ha HaJU4uMe W BHJ CBSA3H,
coJiepKaTh OOIIYIO XapaKTEPUCTUKY CBSA3H JHOO0 UX KAYeCTBEHHBIE M KOJIMYECTBEHHBIE OLICHKH.



TakuM 00pa3oM, MOP(OIOTHIECKOE OMUCAHUE OTPAXKAECT COCTAB CHCTEMBI U CBSI3H MEXIY
€€ AJIEMEHTaMHU, MTO3BOJISIET TOCTPOUTH UEPAPXUUECKYIO CTPYKTYPY CUCTEMBI. [S]
BHyTpenHee ycTpoHCTBO cHCTEMBI NMPEACTaBIsET COOON €AMHCTBO COCTaBa, OPraHU3AINH

U CTPYKTYpbI cucteMbl. COCTaB CUCTEMBI CBOJUTCS K IIOJIHOMY IEPEYHIO €€ 3JIEMEHTOB, T.€. 3TO
COBOKYITHOCTb BCEX JJIEMEHTOB, M3 KOTOPBIX COCTOMT cuctema. CocTaB XapakTepusyer
60raTrcTBO, MHOr00Opa3ue CHUCTEMBI, €€ CIOXKHOCTb. [Ipupoga cucTeMbl BO MHOTOM 3aBUCHT OT
€€ COCTaBa, U3MEHEHNE KOTOPOro IPUBOJUT K U3MEHEHUIO CBOMCTB cucTteMbl. Hammpumep, MeHss
COCTaB CTaJld INpH J00aBKE B HEE KOMIIOHEHTa, MOXHO IIOJIy4UTb CTallb C 3aJaHHBIMU
cBoiictBamu. CocTaB Kak ONpe/IeleHHbI Ha0Op YacTei, KOMIIOHEHTOB 3JIEMEHTOB COCTABIISAET
CyOCTaHIIMIO CHCTEMBI, OH SBIISIETCS HEOOXOOUMOM XapaKTePUCTUKOM CUCTEMbI, HO HE
noctatoyHoil. Cucrembl, HMMEIOLIME OJMHAKOBBIH COCTaB, HEPENKO 00JaJaloT pa3HbIMU
CBOMCTBaMM, IOCKOJIBKY 3JIEMEHTBl CHUCTEM: BO-IIEPBBIX, MMEIOT PA3JIMYHYIO BHYTPEHHIOIO
OpraHM3alio, a BO-BTOPBIX, II0-pa3HOMY B3auMOCBsi3aHbl. [loaTomy BBOAAT emiEé 1Be
JIOTIOTHUTEIIbHBIE XapAaKTEPUCTUKH: OPraHU3allUsl CUCTEMBI U CTPYKTYpa CUCTEMBIL.

CTpyKTypHBIE IPEJICTaBICHUS SIBISIFOTCS CPEACTBOM HcciaeoBaHus cucteM. OJIHY U Ty XKe
CHCTEMY MOKHO TMPEJCTaBUTh PAa3JIMYHBIMH CTPYKTYpamu, HEOOXOIUMBIH BBIOOP KOTOPBIX
00yCIIOBJIEH COZEpKAHUEM MCCIEA0BaHUN, IPOBOAUMBIX HA JaHHOM JTane. [Ipunsareiii cnocod
ONHCAHMS CTPYKTYp — Tpaduueckoe wu3o0paxeHne. PaccMOTpUM OCHOBHBIE CIIOCOOBI
IIPEJICTaBICHUS CTPYKTYD.

CereBble CTPYKTYPHI MPEICTABISAIOT OTOOPAKEHHE B3aUMOCBS3H OOBEKTOB MEXKIY COOOM.
WX TnpuUMEHSAIOT Ui TPEACTABICHUS OPraHM3ALMOHHBIX CTPYKTYp, Uil HW300paKeHHS
CTPYKTYPHBIX CXEM CHCTEM, Ui IMpeJcTaBieHHuss MH(opMaruoHHoro obecneuenus u 1. 1. C
IIOMOIIIBIO  CETEBBIX CTPYKTYp OTOOpaKalOTCS MPOCTPAHCTBEHHBIE B3aUMOCBSI3H MEXIY
AJIEMEHTaMH, KaK IIPABUJIO, OTHOTO UEPAPXUUECKOTO YPOBHS. [6]

Paznuuaror CJICAYHOIINEC BUJbI CCTCBBIX CTPYKTYP:

JluHelHBIE CTPYKTYPHI CO CTPOTO YHOPSIIOUYEHHBIM B3aUMOOTHOIIIEHUEM JIEMEHTOB «OJIHH
K OJTHOMY» (pHcC. 3a).

KosnblieBast cTpykrypa (IUKIHYECKas) UMECT 3aMKHYTBIE KOHTYPBI B COOTBETCTBYIOIIHX
rpagax. C MOMOIIbIO ITUKITHYECKUX CTPYKTYP H300PaKAIOTCS CXEMbI ITUPK yJISIHA HH)OpMaIHK
B cuctemax (puc. 30).

HpeBoBugHas CTPyKTypa TMpeACTaBiIsieT co00W OObEIWHEHHE MHOTUX JIMHEHHBIX
NOACTPYKTYp (puc. 3B).

O-0-0-O %0
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Pucynok 3. Buabl ceTeBbIX CTPYKTYp



O0600611eHHas ceTeBasi CTPYKTYpa XapaKTepU3yeTCs MHOTOYUCIEHHBIMU MEK3JI€MEHTHBIMU

cBsA3siMH (puc.4).

Pucynok 4. O600mEnHas cereBast CTPYKTypa

Hepapxuueckue CTPYKTYpbl MpPEJICTaBIAIOT COOOM  JAEKOMIO3MLHMIO CHCTEMBI B
npoctpaHcTBe. lIpumeHstoTes, npexzae BCero, Uis ONMCAaHUS MOAYMHEHHOCTH 3JIEMEHTOB B
CTPYKTYpax ympaBieHHMs. TepMUH «uepapXus» O03Ha4aeT CONOJYMHEHHOCThb, IOPSAJIOK
NOJYMHEHMS] HU3LIMX I10 JOHKHOCTH JIMIL BBICHIMM. B nepapxuueckux CTpyKTypax Ba)KHO JIMIIb
BbIJIEJICHUE YPOBHEHW CONOJAYMHEHHOCTH, a MEXJIYy YpPOBHSIMHU U MEXIY KOMIIOHEHTaMHU B
npejienax ypoBHsl, B IPUHIUIIE, MOTYT OBITh JIH00ObIE B3aUMOOTHOIIEHUS (puUc. 5).

Pucynok 5. Mepapxudeckas CTpyKTypa

OJIEMEHTHI MMpEaACTaBJIAOT co0oif KUPIOUYHUKHU, H3 KOTOPBIX CTPOUTCA CHCTCMA. Onu
CYIICCTBCHHO BJIMAKOT Ha CBOMCTBaA CHUCTCMBI, B 3HAUUTEILHON CTEIeHU ONpCACIIAIIOT €C
mnpupony. Ho cBolicTBa CHCTEMEBI HE CBOAATCS K CBOMCTBAM 3JI€MEHTOB.

Kak MBI yxe 3HaeM, 2JIEMEHT — 3TO Jjajiee He Pa3IokKuMas eAUHHIA TIPU TaHHOM CIoco0e
pacujeHeHHs], BXOJAIIas B COCTaB CHCTeMbl. Hammuue cBsizeil Mexay dJIeMEHTaMH BeleT K
MOSIBJICHUIO B IIETIOCTHOM CHCTEME HOBBIX CBOMCTB (3MEPKEHTHOCTD), HE MPUCYIINX HIEMEHTaM
B OT/ICNBHOCTU. B CHIIy 3TOr0 MOJMHOKECTBA AIEMEHTOB CUCTEMBI MOTYT PacCCMAaTPUBATHCS KaK
MOJICHCTEMBI. DJIEMEHTApPHOCTh OYEHb TECHO CBs3aHA C MPUHIIUIIOM HEUCUYEPIIAEMOCTH MAaTePUHU
— oaHUM U3 (GyHIAMEHTAIbHBIX NPHUHILHUIIOB MHPOYCTpPOMCTBA. [[s1 37I€MEHTOB CHCTEMBbI
XapaKTepHbl HEKOTOPHIE CBOICTBA.



Ceoiicmeo — >T0 BXOXIEHHUE BEIIM, AJIEMEHTA B HEKOTOPBIA KJacc BeIlel, Korja He
06p&3y€TCH HOBBIfI HpeILMeT; XapaKTepI/ICTI/IKa, HpI/ICYH_IaSI B€laM M ABJICHUAM, ITO3BOJIAIOIIIAA
OTJIMYaTh UJIN OTOXIACCTBIIATH UX. BCC DJICMCHTHI OGJI&I[&IOT ABYM:A BHUaaMu CBOI>'ICTBZ HepBOC —
3TO 3JIEMEHTAJILHOCTh MPHU JTAHHOM CHOCO0E pacujieHEHHUs; BTOPOEe, TOYHEE Ipymmna CBOMCTB, —
9TO CBOI>'ICTB3. HpPIpOIILI 3JICMCHTOB. Pe‘-IB nuacr O TOM, 4YTO AJId XHMHUYCCKHX 3JJICMCHTOB
CBOMCTBEHHBI BAJICHTHOCTh, aTOMHBIC Beca, JIJIsl )KUBBIX OPTaHU3MOB — MECTO B H€PAPXUH BUIOB,
aKTHBHOCTB, JJI Y€JIOBEKa — CUCTEMa POJICH, CTaTyCOB, IICHHOCTEH, MHTEPECOB U T.I1. MHOTOE B
CHCTEME 3aBHCHUT OT THIOB »JJIeMEHTOB. I[lo3TOMy B TEOpHMHM CHCTEM 3HAYUTEIBHYIO
METO0JIOTHUUYECKYIO POJIb HTPAET MOCTPOCHHUE KIacCU(pUKAIIUN JIEMEHTOB.

OnuH u3 npuMepoB Takoi kinaccudukanuu (aBTop — B. A. Kapramos, [ 14]) nmpeacrasiieH B
Tabiuue 1:

Tabmuna 1. — Kinaccudukaiys 371eMEHTOB 10 PeaKIiy Ha BO3MYIIICHUE

HassaHue XapaKTepucTuka N306parkeHne
OpaHo3Ha4YHO
nepeaaéT BXoAHoe _’O_’
Ynpyrui BO34elCTBME HA

BbIXOA, (ABNseTcA
nosTopuTenem)

OcyuwecTtensaer

BHYyTpeHHee
yTp )
npeobpasoBaHue

BXO4a B BbIXOA4 MO

PedneKcnBHbIi

Kakomy-1mbo
anropuTmy

BocnpuHumaert

BXOAHOE

Bo3gelicTene be3

MoTpebutensb
obpasoBaHuA

BbIXOAHOrO («4€pHas
Obipa»)

He BocnpuHumaet
BXOAHOE — @
OTropraTens Bo3AeicTBme

(oTKNOHAET ero)



HassaHue XapakTepuctmka N306parkeHne

leHepupyeT

BbIXOA4HOE @—>

BO34eicTBME B
MCTOYHUK

OTCyTCTBUE

BXOAHOrO

(«paHTOMDY)

PedneKkcuBHbIN
3/IEMEHT C 3 —> >

MonnpeLenTopHbIi HECKONbKNMM

BXOA4aMM U OAHUM
BbIXO40M

PedneKkcuBHbIN

91EMEHT C OAHUM —>

NonnadpdeKTopHbIN BXO40M 1

HECKO/IbKMMMU
BbIXO4aMM

PedneKkcuBHbIN

3/1EMEHT C EE _>§

HECKO/ZIbKNMU

MonnanemeHT
BXOAaMU U

HECKO/IbKMMM
BbIXO4aMM

MoTpebutens,

BOCMPUHUMAIOLLNIA 3 —>
BO34€eliCTBUSA NO

Monunotpebutens

HECKOJIbKMM BXO4aM

MNCTOYHUK,
reHepupyoLLmii ’ 3

HECKOJIbKO BXOAHbIX

[MTONNNCTOYHUK

BO34€eiCTBUM

[To muenuro napyroro cuctemHoro wucciaenoatens, FO.II. Cypmuna [8], s1emMeHTHI
CHUCTEMBI MOTYT OBITh KJIaCCH(HUIIUPOBAHBI TIO 00OJIee MHOTOOOPA3HBIM OCHOBAHUSM: TIO CTENIEHU
pPOJICTBAa — TOMOTE€HHBI M TE€TEPOTCHHBIN; MO CTENEHH CaMOCTOSATEILHOCTH — MPOTPAMMHBIH,
aJalTUBHBIMA, WHUIIMATUBHBIN; MO BPEMEHHU CYIIECTBOBAHUS - MOCTOSHHBINA, BPEMEHHBIN; IO
pOJId B CUCTEME — OCHOBHOM, HEOCHOBHOM; IO aKTUBHOCTH B CUCTEME — aKTUBHBIH, 1aCCUBHBIN;
M0 XapakTepy BO3JEWUCTBHS HA CHUCTEMY: OINpEJEICHHblE WM MpeACKa3yeMmble U
HeompeAeNeHHbIe WK HeMpeICKa3yeMble; 10 XapakTepy (Tabnuma 2).



Ta6muma 2. —Knaccudukamus 3JIeMEHTOB 10 Pa3IMYHBIM OCHOBaHHUSM

OcHoBaHue SnemeHT
Knaccupukaumm Tun XapakTepuctmka
. [JencreyeT no xecTkomn
MporpammHbIn
nporpamme
CreneHb . O6napaet cnocobHOCTbIO
ALanTUBHbIN
CaMOCTOATE/IbHOCTU npucnocobaeHnn
3afleMeHTa
Obnapaet cnocobHOCTbIO
NHMUMaTUBHDBIN NU3MEHATb
[eNCTBUTENbHOCTb
OTnunyaeTca OTHOCUTENIbHO
[ANTENbHOCTb MocTOAHHDBIN ONNTENbHbIM BPEMEHEM
CyLLecTBOBaHMA CyLuecTBOBaHMA
BpemeHHbIl CyLiecTByoLMIA BpEMEHHO
Mpownoro OcTtanca ot npoLwnbix
(aTaBuzm) 3TanoB }U3HW CUCTEMDI
XapaktepeH gna
HactoAwero HACTOALLErO BPpEMEHM
BpemeHHas CYyLLEeCTBOBAHUA CUCTEMDI
NPUHaANEXKHOCTb
CsoncTtseHeH ana
6yaylero gaHHOM
byaywero CUCTEMbI
(MHHOBALMOHHbIN
3/1eMEeHT)
. MUrpaeT rnasHyo ponb B
OcHoBHOM
cucteme
Ponb B cucreme
. UrpaeT BTOpOCTENEHHYO
HeocHoBHOM
po/b B cUcTEMeE
. BosgeicTeyeT Ha
AKTMBHbIN

AKTUBHOCTb B npoueccbl CUCTEMDI

cncreme . Cnabo Bo3aeiicTBYET Ha
MaccnsHbIN
npouecchbl CUCTeMbI
OnpeaenéHHbIn OKa3bIBaeT BNOJIHe
XapakTtep .
. nan onpeaenéHHoe
BO34eMCTBMA Ha . .
npeacKasyembin BO34eNCTBME Ha CUCTEMY

cncremy

HeonpepnenéHHolin  OKa3sbliBaeT



dnemMeHT

OcHoBaHue
Knaccnpuraum Tun XapakTepucTuKka
nnmn HenpeacKasyemble
HenpeacKkasyembln  BO3AEUCTBUA Ha CUCTEMY
3aoanue

BreiOpate cucremy u mpoBecTH u3ydeHHe e€ CTpyKTypel. CraemaTh KpaTkoe
UHPOPMALIMOHHOE H  (YHKIMOHAIBHOE OIMCAHWE CHUCTEMBL. BBIMOTHHUTHL MOAPOOHOE
MOP(OJIOTHYECKOE HCCIICAOBAHUE CUCTEMbI, HCIONb3yd MPEIOKEHHbIE Kiaccuukanum
aneMeHTHOro cocraa (Kapramosa u Cypmuna).

Konmponvnsie éonpocut

Kakum 06pa3oM MOTyT OBITH OMHCAHBI CUCTEMBI?

B 4ém cyTh MOP(OIOrHIecKOro ONMMcaHust CUCTEMBI?

B 4ém cyTh HHPOPMALIMOHHOTO OTIMCAHUS CUCTEMBI?

B uém cyTh GyHKIIMOHATLHOTO OMMCAHUS CUCTEMBI?

UTto Takoe 371eMEHT CUCTEMBI?

UTto Takoe CBOMCTBO AJIEMEHTA CUCTEMBI?

Kakwue cBoiicTBa CCTEMBI ONPEAESIOTCS €€ 3JIEMEHTHBIM COCTaBOM?

Kaxk mpousBoauTcs onpeeneHne 3IeMEeHTHOTO COCTaBa CUCTEMBI?

Uto Takoe CBS3b MEX/Y SJI€MEHTaMU CUCTEMBbI?

O. Yo ONpCACIACT HATMIUC CBA3HU MCKIY SJICMCHTAMHA CUCTEMBI?

JlaboparopHasi padora Ne 3

Onpenesienne e 4 3a1a4 cylecrBoBanus cucrembl. [loctpoenne nepesa ueneii u

AepeBa npoodjem

Booo~Noak~wNE

Llenv pabomot

Hayuumocsa  onpedenamv  yenu u 3a0ayu cyujecmgosanus cucmemol. Ocgoums
epaguueckutl memoo nocmpoenus depesa yenetl u npooiem.

Hughopmayusn

Ilens cucteMbl — 00pa3 xemaemMoro OyAyIIero COCTOSHUS WM TOBEJACHUST cucTeMbl. J[is
HE TEJICYCTPEMIICHHBIX CHCTEM IeJIb MOXET ObITh COPMYIMPOBaHa TOJIBKO HAJCUCTEMOM, T. €.
CUCTeMOH OoJiee BBICOKOTO YPOBHS, a JIIS ICJICYCTPEMIICHHBIX CHCTEM B (DOPMYITHPOBAHHUH U
YCTAHOBJICHMU LECJIW MOT'YT HNPHHUMATh Y4aCTHUC OTACIbHBIC (praBJ'IfII-OIIII/Ie) IIOACUCTEMBI U
DIIEMEHTHI.

CylecTByeT HECKOJIbKO  KPUTEPHUEB, KOTOPbIM JIOJDKHA OTBEYaTh  MPABUIIBLHO
chopMyHpoBaHHas 11eJb, 00bIYHO UX a00peBuatypy SMART:

— KoHkpeTHas (Specific);

— wm3mepuMas (Measurable);

— noctmwkumas (Achievable);

— peamuctuunas (Realistik);

— orpanndeHHas 1o Bpemenu (Timed).
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[Ipy >TOM HY)XHO NOHMMAaTh, YTO JJII HEKOTOPBIX CHCTEM, CBA3aHHBIX C H3YYCHHEM
KOCMOCa WJIHM MHKpOCpes, TpHUBEAEHHBIE KpuTepuun OyayT HMMETh Takke BecbMa
IpUOIU3UTENBHBIN XapakTep.

Cucrema B peanbHON cpesie He MOXKET cyliecTBoBarh 0e3 npobuiem. o cytu, mpoGiemsl
OIPEAEISAIOT Pa3BUTHE CUCTEMBI Ha MPOTSHKEHUH €€ )KU3HEHHOTro IUKiIa. OTaenbHbIE TPOOIEMbI
CIIOCOOHBI K KOOIIEpaIH, YTO MOKET IIPUBECTU CUCTEMY K COCTOSIHUIO Kpu3uca. [1,9]

Kpusuc — cocrossHME, B KOTOPOM IIapaMeTpbl CHCTEMBI I[PUHMMAKOT I1IOPOTOBBIE,
KPUTHYECKHE 3HA4eHUs. B 3TOM COCTOSIHUM CTENEHb OPraHU30BAHHOCTU CUCTEMBI PE3KO
CHIDKAETCS W BEPOSTHOCTh BO3BpAILCHHUS K NPEKHEMY CTAaOMIBHOMY COCTOSIHUIO HEBEIIMKA.
Cy1iecTBYIOT TpU BapyaHTa pa3pellieHusl KpU3nuca CUCTEMBI:

1) pacniag uiu rubenb CUCTEMBL, IIPU TOM €€ 3JIEMEHTHI 3aXBaThIBAIOTCS IPYTUMHU CUCTEMaMU;

2) pedopma - mocTeneHHas MEPECTpoilka sipa, T€HOTHIA CUCTEMbI, BEAyLIas K IOSBICHHUIO
KaueCTBEHHO HOBOM CHCTEMBI;

3) peBosonMs - pe3KOe, CKAaYKOOOpa3HOEe H3MEHEHHWE Sapa CHCTEMbI, KaTacTpohuyecKuit
[IEPEX0/1 U3 OJTHOTO COCTOSIHUSL B IPYTOE.

CocrosiHre KpH3Hca OOBIYHO JTOBOJIBHO Pa3pyLIUTENIBHO Uil CUCTEMBI, TaK KaK Jaxe Mpu
caMOM OJaronpusTHOM pPAa3BUTUH COOBITHH, JUI BBIXOJA W3 HETO CHUCTEME IPHXOIMUTCS
U30BITOYHO PAcX0JI0BaTh MMEIOIIHECS B €€ pacrlopshKeHHH pecypcebl. [losToMy npu m3ydeHun
CHCTEMBI 0OIBIIIOE BHUMaHHUE YACIACTCA JUAarHOCTHPOBAHUTO np06neM N U3YUYCHUIO BEPOATHBIX
CIOCOOOB UX YCTpaHEHHUSI.

JunarHoctuka mnpoOjeM — 3TO aHajdu3 OCHOBHBIX IPUYMHHO-CIEICTBEHHBIX CBs3el
KOHKpeTHOH curyaruu. CymiecTByeT JBa crnoco0a paccMOTpeHHUs MpoOJeMbl: BO-TIEPBBIX,
npo0sieMOil cuuTaeTcs CUTyalus, KOIJa IOCTaBJICHHbIE ILIEM HE JOCTUTHYTHI, BO-BTOPBIX,
npo0JIeMOl CUMTAIOT CHUTYalldi0 MOTEHUHAIbHOW BO3MOXKHOCTH (YTO-TO JIOJKHO OBLIO
IPOM30UTH, HO He mpousonuio). Ilpu 3ToM noj curyanueil NOHUMAETCs peaJbHOE MOJOXKEHHE
JIEJI OTHOCUTEINIBHO ITOCTABJICHHOM LIEIH.

Juarno3 npoOiemMbl — CIIOKHBIN MPOIECC, KOTOPHIN BHIMOTHAETCS B HECKOJIBKO JTaIOB.

1. Oco3HaHue U YCTaHOBJIEHHE CUMIITOMOB 3aTPYJHEHUH WJIM UMEIOIIUXCsl BO3MOKHOCTE!. [1pn
3TOM MOJI CHMITOMOM MOHUMAETCSI CTENEHb MPOSBICHUS MPOOIEMBbI U €€ MOCIEACTBHM.

2. COop, aHanu3 BHEIIHEN (OTHOCUTENIBHO CUCTEMBI) U BHYTPEHHEH HHPOpMAaILIUH.

3. Brwigenenue peneBaHTHOW WHPOpMAIMU. OTO BBIICTICHHE MAHHBIX, OTHOCSIIUXCS K
CyILIECTBYIOIIEH mpobiieMe, 11eNd, Iepuo1y BpEMEHH U T.JI.

4. BrisBricHUE IMPUYUH BO3SHUKHOBCHUSA HpO6JlCMLI, aHaJu3 OCHOBHOM IIPpUYIUHBI.

5. Onmcanne Hp06J'ICMBI Ha JOCTYITHOM A3BIKC, OTBCHAOMINUE HA BOIIPOCHI KTO, YTO, KOI'Zld, I'AC,
nmo4yemMy, Kakum 06p330M, CKOJIBKO.

6. Ananu3 npoOiembl. Pe3ynbTaToM AaHHOTO 3Tana JAMArHOCTHKH SBISIETCS BBISICHEHHE THIIA
npo6aemsl. [Tutep Jlpykep BbAETSET YEThIPE TUIIA TPOOIIEM:



1) TUTINYHBIE,

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

4) HOBbIE TUIINYHBIE.

Tunuyaple MPOOIEMBI PEIIAIOTCS ¢ MOMOIIBIO 3alIPOrPAaMMHUPOBAHHBIX pEIICHUH, T.€. ¢
UCIIOJIb30BAHUEM YK€ W3BECTHBIX IIPaBUJ WIM IPUHLIMIIOB K KOHKPETHOW CHUTYyalUU.
YHUKaJIbHBIE TPOOIEMbI HY)KIAI0TCSA B IPUHATHH HE3aIPOTPAMMUPOBAHHBIX PelIeHUH. [9]

OcHoBHBIE METO/BI aHanmu3a mpobiem — rpadudeckue. [locTpoeHue: nepeBo mpoodieMm,
JICpeBO 1IeJIed U 3a1a4, ISPEBO pPelIeHUH, MpoGUIIb IPUUUH U CTPYKTYpHas AuarpamMma Mcukasa
«pbIOUl CKEIETH.

OCHOBOH ISl TIOCTPOSHUS BEPIIUHBI JIEpEeBa IEJICH CTAHOBUTCS HA0OP CTPATETHUYCCKUX
nene cucreMbl. CTpaTeruuecku 3HA4MMbIE LEIM — 3TO 4Yallle BCEro JOJITOCPOYHBIE LEINH,
KOTOPBIE OINPEACIISIOT HAMPABICHUS CTPATETUYECKOTO Pa3BUTHSI CUCTEMBI, TOJITOCPOYHBIC 1IEIIH,
CBSI3aHHBIE C MOJAJIEpPKaHueM (QYHKITMOHUPOBAHUS CUCTEMBI.

JlocTkeHrne CcTpaTernueckux Iesel o0ecreunBaeTcsl TOCTHKEHUEM KaK OTEPaIlMOHHBIX
(Ka)XIOTHEBHBIX ) IIEJICH, TAK U MPOCKTHBIX (0OJHOPA30BbIX, YHUKAIBHBIX ) LIEJICH.

[lenn HEoOXOAMMO THIATEIBHO KIACCH(UIUPOBATH M COOTBETCTBYIOUIMM 00pa3oM
CTPYKTYpUPOBATh B paMKax JMarpaMM - TAKUM 00pa3oM, 4YTOObl OHU CTAHOBHJIMCh MAaKCUMaJIbHO
YETKUMHU U IOHATHBIMU UCCIIEI0BATEIIS.

B 1953 r. mpodeccop Tokumiickoro ynusepcurera Kaopy Mcukasa, o0cyxnas mpodiemy
KauecTBa Ha OJHOM 3aBOJIe, CYMMHPOBAJI MHCHHE MHXKXEHEPOB B JOpMe JAMarpaMMbl IPHYUH U
pe3ynbraToB. Co BpeMeHeM quarpamMmy Hadalld UCTOJIb30BaTh Ha MPaKTHKE, U OKa3allach BeChMa
MOJIE3HON M B UTOTE MONy4YHiIa HIUPOKOE PAaCpOCTPaHEHWE BO MHOTHX KommnaHusx SAmonun. B
JMaNbHEWIEM BKIIOYEHA B STOHCKHM MpOMBINUIEHHBIH cTrangapT (JIS) Ha TepmuHOIOruio B
00JacTl KOHTPOJIS KaYeCTBa U OIMpPEAETSETCS B HEM CIEAYIONUM 00pa3oM: AMarpaMMa IpUYuH
U pe3yNbTaTOB — AMAarpaMMa, KOTOpas MOKa3bIBaeT OTHOIIIEHUE MEXAY MOKazaTejleM KauecTBa U
BO3JICUCTBYIOIMUMH Ha HETO dakTopamu. [9,10]

Huarpamma McukaBa (IpUYMHHO-CIIEICTBEHHAs QUarpaMMa) — HMHCTPYMEHT KadecTBa,
CITy)Kalllui JUIsl HarJsAHOTO MPeACTaBIeHUS IPUUNHHO-CIIECTBEHHBIX CBSI3eH MEXAY 0ObEKTOM
aHaIM3a M BIMSIONIMMM Ha HEro ¢akropaMu, oOecneuyMBarOlIMi CHCTEMHBIM MOAXOA K
onpezeneHuio (aKTUYECKUX NPUYUH BO3HMKHOBeHMs mpobOsieM. Takke Jnarpamma lcuxaBa
UCIIONIB3YETCSl /Il NEPBOHAYAJIILHOTO DPAHXKUPOBAHUA (OMpEIeseHUusT 3HAYUMOCTH U CHIIBI
BIUSHUS) (HaKTOPOB, BO3ACUCTBYIOIIMX Ha UCCIIEAYyEeMbIil 0OBEKT U BBHIOOpA MPHUOPUTETOB IS
yCTpaHEHUs MPOOJIEMBl WM YIyUIIEHUS TOKa3aTels.

KoHeuHoM 11e1TbI0 NCITOIb30BaHUS METOJa «JII/IanaMMa HcukaBay sBiseTcs:

e  BBbISIBJIEHHE BCEBO3MOXHBIX (DAKTOPOB, BIUSIOMINX HA OOBEKT aHAIN3a;

e  BHU3yaJIM3allUs MPUUMHHO-CIEICTBEHHBIX CBS3EH;

e pacmpeneseHHe IPUOPUTETOB JJIs aHAJIN3A U PELEHUS TIOCTAaBJICHHON 3a/1aul Ha OCHOBE
OIpeIeNIEHUs] OTHOCUTENBbHON 3HAUUMOCTH (PaKTOPOB, U UX PAHKUPOBAHHUS.



«Mo3roBoii mrypm» (aHri. brainstorming) — oauH U3 Hauboyiee MOMyISIPHBIX METOIOB
CTUMYJIMPOBAHUSI TBOPUYECKOW aKTUBHOCTH. [103BOISIET BBISIBUTH MPUYHMHBI U [MOMOTAeT HaWTH
pEILICHHE CIIOKHBIX MPOOJIEM ITyTeM NPUMEHEHMs CIEUUATbHBIX MpaBWil oO0CyxIeHus. Metox
MO3roBOro mTypMa Obl1 co3maH B 1941 romy Anekcom OcOOpHOM — COTPYIHUKOM
aMEepPUKaHCKOTO PEKJIAMHOT0 areHTcTBa cyneprpodeccruonanos «BBD&O».

Pexomengauum [JJisi  NpPOBeleHUS] MO3I0OBOI0 IITypMa mepel  INOCTPOeHHEM
auarpammbl Ucukasa:

1) onpenensieM npobieMy, TPEOYIOIIYIO PEIICHHUs TIaBHBIH KPUTEPUN KavyecTBa TOrO Iara —
SICHOCTBH (POPMYJIMPOBKH U OJJHO3HAYHOCTH TPAKTOBKHU MPOOIEMBI,

2) HaYMHAEeM TPEIBAPUTEIbHBIN ITall 00CYKICHHs, KOTa COOMPAIOTCS BCE 3aMHTEPECOBAHHBIC
YYaCTHUKHM KOMAaHJbI, pacIpenenseM, KTO M3 HUX KaKylo poyib OyJeT HCHOJHATH MpU
00cyxneHun (BEIyIIHI/KypaTop, MOMOIIHHUK, TeHEpaTOphl HACH, HaOMomarend W T.1.),
PEKOMEHIYEMBIN pa3Mep IpyHIbl — 5-9 yenoBek;

3) caemyromMii IIar — 3Tan reHepaliy HaeH; BO BpeMsi paboThl BCE YYACTHUKU JTOJDKHBI BUIICTh
npexae Bcero chopMyIMpOBaHHYIO IpobieMy, a He ApYyr Apyra; 3ajgada BEAYIIEro — He
JOTYCKaTh HUKAKOW KPUTHUKH WM TUCKYCCHM BO BpEeMs T'€HEPHPOBAHUS UICH, HETaTUBHBIX
BBICKA3bIBAaHUH B MOJIB3Y YK€ BHICKa3aHHBIX MOTCHIMAIBHBIX PEIICHU;

4) MOMOIIHUK TO/KEH (PUKCHPOBATh BCE BBIIBUHYTHIC HIICH;

5) momkHa TMOAMEPKUBAThCs arMocdepa KOMaHIHONH pabOThl B Pa3BUTHH YK€ BBICKA3aHHBIX
YJIeHAMHU KOMaH/]Ibl MBICIICH;

6) HET HUKAaKUX OrPAaHMYCHUI HA PEATMCTUYHOCTh BBICKA3bIBAEMBIX HJICH, NMPHBETCTBYIOTCS
mo0ble, naxe camble aOCyplHble WAEH, HU OJHA UJAEs BO BpeMs JTala «reHepaluu» He
OTBEPraeTcs;

7) MPHUBETCTBYETCS KAK BO3MOXKHO 0OJIbIIICE KOJHUUYECTBO BBIIBUTACMBbIX HJICH; YeM OOJIbIle HICH
OyZeT MpensyokKEeHO, TEM BBIIIE MIAHCHI, YTO CPEAN HUX WM UX KOMOWHAIMHA OKaXEeTCs uaes
YCIIEITHOTO PEIICHUS TPOOIIEMBI;

8) wieHOB KOMaHIbl CJEIyeT TMCHXOJOTMYECKH TOOMIPATh JJISi PACKPBITHS TBOPYECKOTO
NOTEHIHMANA;

9) numamM PyKOBOJSIIETO COCTaBa, BXOISIIIMM B KOMAaHIY, HE PEKOMEHIYETCS BBICKA3bIBATHCS
NEPBbIMH, aHAJIOTUYHO M YEJOBEK C CaMOM CTapIieil JOMKHOCTbIO B KOMaHJE HE JIOJIKEH
OBITH BEAYLIMM/KYpaTOpOM LITYpMa;

10)  3axmMOYMTENBHBIN IIAr - OOCYKAEHHE WIEH, JJIsI TOro 4ToObl 0TOOpath syuinue. Bee
3auKCHpOBaHHBIE WAEM HEOOXOIUMO  MPOAHATIM3UPOBATh, YUYUTHIBAS ~ OYECBHJIHBIC
OTpaHUYEHUs], HAIPUMEp, TaKUE KaK BPeMs, 4eJIOBEYECKHE PECYPChl, CTOUMOCTh peaTH3aliH.
[10]

IIpaBuia nocrpoenust fuarpammel Ucukasa
1. Tlpexxae yemM MPUCTYNaTh K MOCTPOCHHUIO TUArpaMMBI, BCE YYACTHHUKH JOJDKHBI MPUHTH K

€/IMHOMY MHEHUIO OTHOCUTENBHO (POPMYIHPOBKH MPOOIIEMBI.

2. Vzyyaemast mpoOJema 3arrchIBaeTCsl C IPaBOil CTOPOHBI B CEPEeIMHE YHCTOTO JIUCTa OymMaru u
3aKJII0YAaeTCs B paMKy, K KOTOpPOW ciieBa MOJIXOAMT OCHOBHAS T'OPU3OHTAJbHAs CTPEKa —
«xpeber» (mmarpammy lcukaBa wu3-3a BHEIIHETO0 BHAA YacTO HA3bIBAIOT «PHIOBUM
CKEJIETOM).

3. Hanocstcs rnaBHple TpUUYUHBI ((GaKkTOphI 1 MOpsaKa), BIUSIONME Ha TPOOIeMy, - «OobIIie
KocTh». OHM 3aKJIIOYAIOTCS B PAMKH U COEIMHSIOTCS HAKIIOHHBIMU CTPEJIKAMH C «XpeOToOM.

4. Jlanmee HaHOCSTCS BTOPUYHbIE TPUUUHBI ((PaKTOPHI 2 MOPSAIKA), KOTOPBIE BIMUSIOT Ha TJIaBHbIE
npu4uHbl («OOJBIINE KOCTH»), @ T€, B CBOIO OYEPE.b, SIBJISIOTCS CIEJCTBHEM BTOPHUYHBIX
NpUYHH. BTOpHYHBIE PHYUHBI 3aITMCHIBAIOTCS M PACIIONATAIOTCSI B BUJE «CPEIHUX KOCTEH»,
INPUMBIKAIOIUX K «O0abmnuM». dakTopsl 3 mopsiaka, KOTOPbIE BIUSIOT HA NMPUYUHBI YPOBHS
2, pacronararoTcs B BUIE «MEJIKUX KOCTEH», MPUMBIKAIOMINX K «cpeaHum», u T. A. (Ecmu Ha
JrarpaMMe MpHUBeIeHbl He BCe PUYMHBI, TO OJ{HA CTPEJIKa OCTABISAETCS MYCTOM).

5. lpn aHanmm3e JODKHBI BBIIBIATHCS U (UKCHUPOBATHCS Bce (DAKTOPBI, JaKe Te, KOTOpHIE
Ka)XyTCsl He3HAUUTEIbHBIMH, TaK KaK LIeJb AUarpaMMbl - OTBICKaTh HanboJjiee BEpHBIN MyTh U
3(PeKTUBHBIN CITOCOO pErIeHUS TPOOTIEMBI.



[Ipuuunsl (pakTOpsl) OLEHUBAIOTCA M PAHXKUPYIOTCS MO MX 3HAYMMOCTH, BBIIENAS 0CO00
Ba)XKHbIE, KOTOPBIC IPEANOJIOKUTEILHO OKa3blBalOT HauOoJblee BIMSHUE Ha I10Ka3aTellb

KayecTBa.
B nuarpammy BHOcHUTCS Bcsi HeoOxoiaumas uHGOpMalus: ee Ha3BaHHe, HAaUMEHOBAaHUE

n3aciiMsia, UMCHA Y4aCTHUKOB, JaTa U T. 1.

OKpyKeHue Yenose

NN
e

U3mepeHun TexHonorusa

O6opyaoBaHu

Npo6nem

Martepuan

Mpn4mnHbI

Pucynok 6. IlIabnon aquarpammsl Mcukasa

*Yenosek (Man) — mpUYMHBI, CBA3aHHBIE C YEJIOBEYECKHM (DaKTOpOM; BCE, KTO BOBIIECUYEH
B TIpoIecC.

» Mammuel, obopynoBanue (Machines) — mpuumHBIl, CBsi3aHHBIE C  00OPYIOBaHHEM;
O6opynoBaHKe: KOMIIBIOTEPBI U HHCTPYMEHTBI, HEOOXOAUMBIE JIJIS1 BBITIOJIHEHUS PaOOTHI.

= Marepuansl (MaterialS) — mpuunHbI, CBsI3aHHBIE C MaTepUalaMH; CBHIPbE, KOMILICKTYIOLIHE,
KaHIITOBAPHI, CJIOBOM BCE, UTO HYXKHO JIJISl IIPOU3BOCTBA KOHEYHOTO TPOIYKTA.

* Meronpl, TexHonorus (Methods) — mpUuYMHBI, CBSI3aHHBIE C TEXHOJIOTHMEH pPaboTHI,
OpraHM3aIel IpoLEecCcoB; MPABUIIA U MTPOIETYPbI, 3aKOHBI.

» 3mepenus (Measurements) — mpu4HHBL, CBsI3aHHBIE C METOAaMH H3MepeHus. JlaHHbIC,
MOJTy4aeMbIe B XOJI€ BBITIOJTHEHUS paOOTHI, KOTOPBIE HCIIOJIB3YIOTCS JUIsI OIIEHKH Ka4eCTBa.

* OKpy’>KE€HHUE: JJaHHbIE, TOJy4aeMble B X0JI€ BBIMOJIHEHUS pab0Thl, KOTOPbIE UCTIONb3YIOTCS IS
OLICHKH Ka4eCTBa.

[wnarpamMma NpUYMHHO-CNEACTBEHHONO aHaNW3a KNKYeBOro NoKasaTens
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Pucynoxk 7. Ilpumep auarpammel McukaBa

3aoanue

Jna evibpanHou cucmemsl, UCHONL3YSA MEMOO «MO3208020 WIMYPMAy onpeoenume
Haubonee 3uayumvle npooaemol (2-3), npensmcemayrowue 00CMUICEHUIO CUCTNEMOU 3A51681eHHOU
yenu, a zamem ogopmume >3mu NpooOIeMbl, C YUEMOM 6bI3bIBAIOWUX UX HPUYUH, 8 6BUde
ouazpammul Hcukasa.

A.]IFOpI/ITM MOCTPOCHUS:

Hlar 1: Onpenenute 00beKT aHanu3a. Hanummre ero Ha 94ucTOM JIMCTE OyMary.

Ilar 2: 3axmounte ero rpapuyecku B npsMoyrosbHuk. CiieBa HampaBO IPOBEAUTE
npsaMyro JuHHI0 («xpeber»). Jlamee HamummTe TiIaBHBIE (DAKTOPBL, KOTOpHIC BIMSIOT Ha
IoKa3aresb KauecTBa, 3aKI0YUTE UX B MPSIMOYTOJIbHUKH U COEIUHUTE C «XPeOTOM» CTpelKaMu
(B BUIE) «OOTBIINX KOCTEH XpeOTay.

Ilar 3: Hanummre npuyuHbl (BTOPUYHBIE), BIUSIONIME HA IJIaBHbIE IPUUUHBI («OOJbIINE
KOCTH»), M PACHOJOXKHTE UX B BHJIE «CPETHHX KOCTEH», MPUMBIKAIOMNX K «OOJIBIIMMY.
Hanummre npuyuHbl TPETMYHOIO MOPSJIKA, KOTOpbIE BIUSIOT HAa BTOPUYHBIE NPUYUHBI, U
PacoJIOKUTE UX B BUJE "MENKUX KOCTel", IPUMBIKAIOIIUX K «CPETHUM.

Ilar 4: Ilpopamwxupyiite (GakTopbl IO HX 3HAYUMOCTH M BBLIENIUTE 0CO00 BaKHBIE,
KOTOPBIE MPEIMOJI0KUTEIHHO OKa3bIBAIOT HANOOJIbINIEE BIUSHIE HA MIOKA3aTeNlb Ka4eCTBa.

Hlar 5: 3anummuTe BCIO HEOOXOAUMYIO HH(GOPMAITHUIO.

Ilpumeuanue: 6 kauecmee mMaKoOBOU MONCHO GbLOPAMb, HANPUMED, IKOHOMUYUECKVIO
cucmemy Kakou-1ubo Ccmpamvl, NPOU3800CMEO KAKO20-TUOO U30enuss HA NPOMBIULIEHHOM
npeonpusamuu u m.o0. Qbcyoume Ha NPAKMUYECKOM 3aHAMUU, KAKYIO NPOOIEMY OHA COOePHCUM.
Onpedenume eé cpanuyvl, yeib CYWeCmeosanus U 3a0ayi, KOMopbie OHA BbINOJIHSAEM.
Ilocmpouime ouacpammy Hcuxkasa 0151 OGHHOU cUCmeMbl.

KOHmPOJ'leble eonpocol:

Uto Takoe 1eb CynecTBOBAaHUS CUCTEMbI?

KaxkoBrI cBoiicTBa 11enu?

Kax hopmynupyroTcs 1ie1p 1 3a1a4u CYIIeCTBOBAHUS CUCTEMBI?

Kak onpenenuts 1es1b CylecTBOBaHHS CUCTEMBI?

J1J1s 94ero Hy»)KHO AMArHOCTUPOBATH MPOOIEMBI, BOSHUKAIOIINE B cUCcTEME?
Kak cBsi3aHbI 11€71M ¥ 3a/1a4M CYIIECTBOBAHUS CUCTEMBI?

Urto Takoe nepeBo Lenel 1 3a/1au CUCTEMBI?

B uém cyTh MeTO1a «MO3rOBOTO MITYpMay?

KakoB airoput™ npoBeeHusi «<MO3roBOro mrypma»?

0. [To KakuM KaTeropusiM pacrpenestoTCsl MPUYUHBI BOZHUKHOBEHUS MPOOJIeM MpHr
MOCTPOEHUH TuarpaMmmbl Mcukasa?

BN wNE



JlabopaTopnasi paGora Ne 4
MopaenupoBaHue cucTeM. AHAJIN3 UCTUHHOCTH, CXO/CTBA, IMHAMHUKH Mo/iejieid 00beKTa U
npoiecca

Llenv pabomot

O3nakomumscsi HA NPAKMUKe CO 3HAYEHUeM MNOHAMUS «MOOelby, U3VHUMb MAaKue
ceoticmea Mmooenel, KAk KOHeYHOCMb, YAPOWEHHOCMb, npubausxicénnocms. Hayuumbcs
OUYeHUBAMb ADEKBAMHOCHbL MOOeell.

Hugpopmayusn

[loHsATHS «MOJENBY» M «MOJCTHPOBAHKWE» B TIOBCCAHEBHOM JKU3HU COIPOBOXIAIOT HAC
MOBCIOJTY: B Mara3wHe UIPYIIEK Mbl BUIUM MOJIEIb aBTOMOOWIIS, C BUTPUH MOJIHBIX Mara3MHOB Ha
HAC CMOTPST MOJIENIM YEJIOBEKa — MAHEKEHBI, B aTebeé MBI OOBSCHSIEM, YTO XOTEIH ObI CIIUTH,
npuBo/isi B mpumep (OTO TMOHPABUBIICTOCS TPEIMETa OJACKIbl WIH €ro PHCYHOK, IBITAsCh
MOTOTOBHUTHCS K TIOCICICTBUSIM MBI PUCYEM B BOOOPaKCHHUHM BO3MOXKHBIC MOJICIH TOCIIEICTBUI
TOTO WJIA UHOTO PEAIbHOTO 11ara u T.1. (puc. 8).

Pucynok 8. [Ipumepsl Mmozennei 1 X peaibHOTO BOIUTIOIIEHHUS

Hcroprueckn nepBoHAaYaIbHO MOJIENbIO HA3bIBAJIM HEKOE BCIIOMOraTelbHOE YCTPOWCTBO WIIU
00BEKT, KOTOPBIA B OMPEACICHHON CHUTYallUHd 3aMEHSUI IPYrod OOBEKT. ITO OIpeNeeHne HOCHIIO
OUCHb «Y3KHI» XapakTep, MO3TOMY IOHATHE «MOENb» OTHOCHIOCH TOJBKO K MaTepualibHbIM
00BEKTaM CIIEIUAITLHOTO THIIA: HAPUMEpP, MAHEKEH - MOJICITh YeIOBEYECKOT0 TeNa, Uydeso - MOJIETb



TeNa KMBOTHOTO WJIM TITHIIBI, aKTEp - MOJIEb HEePCOHaXa MbeChl U T. 1. JlanpHeiiniee ocMbIcieHne
OCHOBHBIX 0COOCHHOCTEH MaTepUaIbHBIX MOJIEIICH MPUBENO K OoJtee rTyOOKOMY orpeeneH 0. [2]

Mogenpio Ha3bIBaeTC HEKH OOBEKT-3aMEHHTENb, KOTOPBIA B OMNPEENCHHBIX YCIOBHUSX
MO>KET 3aMEHHUTh OOBEKT-OPUTHHAN, BOCIIPOM3BO/ISI MHTEPECYIOIIME HAC CBOMCTBA U XapaKTEPUCTUKU
OpHUTHMHAJIA, TIPM 3TOM WMes CYIIECTBCHHBbIC TNPEUMYIIECTBA TEpel HUM WM YA0OCTBO ISt
UCCIIeI0BaHUs (HATJISIHOCTD, JOCTYITHOCTh UCTIBITAHUH, JIETKOCTh ONIEPUPOBAHUS U TIP. ).

3ateM ObUTH OCO3HAHHBI MOJICITLHBIE CBOWCTBA YEPTEIKEH, PUCYHKOB, CXEM, KapT, T.€. PETbHBIX
OOBEKTOB MCKYCCTBEHHOTO HMPOUCXOXKICHHS, BOIUIOMIAIOIINX HEKOTOPYIO abCTpakuuio. PeanbHbie
TPOIIECCHI JIBUYKCHHSI PAKEThI WK JISTATEIBHOTO alliapaTa MOTYT OBITh 3aIMCaHBI C IIOMOIIBIO Habopa
ypaBHeHHH, (opmyn, Tabmum u wudp (puc. 9). B pesymbrare mesTeNnbHOCTH psga  (PU3MKOB,
MaTeMaTHKOB, (pr10co(OB 1 JIOTHKOB ObLIIa CO3/IaHa TEOPHS MOJICIICH.
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Pucynok 9. I'padux u3 crarsu I'Buno ¢on I[Iupke ¢ pacueramu TpaekTopuii noneros k Benepe,
1933 r.

Mogenb Bceraa MOBTOPSET OpPUTHMHAT C  ONPENEIEHHBIMU JOMyIleHUsMH. OObIYHO 3TH
JOMYIIEHNUS. U SBISIOTCA TEM, YTO OTJIMYAeT MOZENb OT BOCIIPOM3BOJMMOIO €K OPUTMHAIBHOIO
00BEKTA.

PaccmoTpuM T1aBHBIE pa3nuuvs MEXKIYy MOJAETBI0 M JIGHCTBUTEIBHOCTHIO: KOHEYHOCTH,
YIPOIIEHHOCTb U MPUOIMAKEHHOCTb. [2]

Koneunocts Mozeneil. Mup, 4acTbio KOTOPOTO MBI SIBIISIEMCsI, OECKOHEUEH, KaK U OeCKOHEeUeH
110001 0OBEKT HE TOJILKO B MIPOCTPAHCTBE U BPEMEHH, HO U B CBOMX CBAI3SX C JPYIrMMU OOBEKTAMH.
Tak, Hartpumep, (pU3MUecKast «TeOopHsl CYepCTPYH» BBIIBUTAET TUIIOTE3Y, YTO U3MEPEHUI, B KOTOPBIX
CyIIECTBYeT Haila BcenenHas He IpUBBIYHBIX 3 W 4 (TpeXMEpHOE MMPOCTPAHCTBO U BPEMS — IMEHHO
Ha 3TOM OCHOBBIBAETCSl U3BECTHAS «TE€OPHS OTHOCUTENBHOCTHY), a enbIxX 11 (10 mpocTpaHCTBEHHBIX
u Bpems)! YenoBeuecTBO B LIEJIOM U OT/IEJIBHBIA YENIOBEK TakKe OECKOHEUHBI, TaK KaK SBIISIOTCS
YacThl0 OECKOHEYHOI'O MPOCTPAHCTBA, BKJIIOYEHBI B HENPEPHIBHBIE B3aMMOJAEIHCTBHS Ha YpOBHE
(bH3HKH, S5KOCUCTEM, COLIUATTBHBIE U MHBIE CPEIbL.

O,Z[HaKO, €CJIM UMCTb B BUJLY HC JIH0OBIC HAIIU Ka4CCTBa, a JIMIIb TC, KOTOPBIC OTJINYAOT HAC OT
APYyrux OG’LCKTOB, B TOM YHUCJIC U )KHUBBIX (K TaKMM Ka4€CTBaM OTHOCATCS: MBIIIJICHUC U pr,ﬂ), TO, K
COXAJICHUIO, 3/1CCb BO3MOXKHOCTU MPUPOJAbI OIpaHUYCHBI, KOHCUHEI. HCCHGHOB&HI/IH ToOBOPAT, 4YTO
OIrpaHUYCHBI WU HAIln COOCTBEHHEIC PECYpPChI, 1 BO3MOXHOCTU — YUCJIO HCPBHBIX KJIICTOK MO3ra,



YHCIIO IEUCTBUM, KOTOPBIE MBI JJOJDKHBI BBITIOJIHUTG B €IUHUILY BDEMEHH, BPEMsI, KOTOPOE MBI MOYKEM
3aTpaTUTh Ha pEIIeHHE KaKOW-TMOO 3agaul — OHO HE MOXKET IPEeBOCXOAWTH BpeMsi Haiiel
CO3HATENbHOM KM3HM. OrpaHMuYEHBbl M BHEIIHHE pECcypchl (YETIOBEUECKHE, MaTepHAJIbHBIE,
BPEMEHHBIE, MPUPOJHbIE U [p.), KOTOPBIE MBI MOKEM BOBJIEYb B KOHKPETHBIA IIPOLECC
IIPAKTUYECKON UM TEOPETUYECKOM JEATEIIbHOCTH.

Bosnukaer mpoTuBOpedre: HEOOXOMMMO TIO3HABATh OCECKOHEUHBI MHP KOHEYHBIMHU
cpencrBamu. Crioco0 MPeoIoIeHNsI 3TOro MPOTHBOPEUHS COCTOUT B MOCTpoeHnn Mmoeneit. H. Bunep
(0 HEM BBl MOXKETE MPOUYUTATh B KOHIIE ATOM MpakTU4YeCKOW paboThl) OTMEYAET B CBOMX PaboTax:
«YacTHbple MOJIeNu, TIPH BCEM KX HECOBEPIIEHCTBE, — 3TO €IUHCTBEHHOE CPENCTBO, BbIpaOOTaHHOE
HAyKOH JIJ1s1 IOHUMAaHUs Mupa. M3 3TOro nojaoKeHus He BHITEKAET OPAKEHUYECKON YCTaHOBKH. B HeM
MIPU3HAETCS TOJIBKO TO, YTO TJIABHOE OPY/AME HAYKH — YETIOBEUECKUIA pa3yM, a 3TOT pa3yM — KOHEUECHY.

Ho ecnmu koHewHocTs aOcTpakTHOW Monenu OeccriopHa (OHA Cpa3y HaJeNseTcs CTPOro
(UKCUPOBaHHBIM YHCIIOM CBOWCTB, HallpUMep, KapTa J0por), TO MaTepuaibHble MOJIENIU — 3TO Belb
HEKOTOPbIE BEIIECTBEHHbIE OOBEKTHI, a KaK BCSKHE OOBEKTHI, OHM OecKkoHeuHbl. Hampumep, aktep —
HEKOTOpasi MaTepuajibHasg MOJIeNIb IIepCOHa)ka CIIEKTaKJsi, OJHAaKO akTep B TeaTpe Ooee
MHOro0o0pa3eH, 4eM Mpy UCHOJHEHUH posid. KOHEUHOCTh MOJIENH B 3TOM Cllyyae IpOsBISETCS B
TOM, 4YTO K3 BCEro HEOOO3PHUMOI0 MHOXECTBA CBOWCTB OOBEKTa-MOJEIU BBIOMpAIOTCS U
UCIIOJIb3YIOTCSl JIMIIb HEKOTOPhIE CBOMCTBA, MOJO00OHBIE MHTEPECYIOLIUM HAaC CBOMCTBAM OOBEKTa-
opuruHaia (apTUCT pealu3yeT TOJIBKO HMHTEpecyrolue Hac cBoiictBa). Takum o0Opa3zom, MojeIb
1no/100Ha OPUTMHATY B KOHEYHOM YHCJIE OTHOIICHUH. [2]

YrpomieHHOCTh Mojieneid. KOHEeYHOCTh MOJeNn JiellaeT €€ YIPOIEHHOCTh HEeU30CKHOMU.
YIpoIeHHOCTh MOJIENTM B YETIOBEYECKON MPAKTUKE SIBISIETCA JOMYCTUMOM, AJsl MO0, Maxe
OYEHb CEPbE3HOM 1EeNM OKa3bIBAETCS BIIOJHE JOCTATOYHBIM HEMOJIHOE, YIPOILIEHHOE
0TOOpakeHHe JeUCTBUTENLHOCTU. boree Toro, 1isi KOHKPETHOH IeTTH TaKoe YIPOIIEHUE SIBISIETCS
ke HEOOXOAMMBIM, TTOCKOIBKY U30BITOYHAS CII0)KHOCTh MPHBENa Obl K YAAJNEHUIO OT He€ nu3-3a
pacmbUIeHUs] BHUMAHUS UCCIIEIOBATENsl HA MHOXKECTBO BTOPOCTETNICHHBIX ()aKTOPOB. YTPOIIEHUE
ABJIACTCA CaMbIM CHWJIBHBIM CPEACTBOM MJIA BBIABJIICHHSA TJIaBHBIX 3(1)(1)GKTOB B HCCIECAYEMOM
SBIIGHUU. OJTO XOpOIIO BUAHO Ha TpuMepax Mojene (usuku: abCONMIOTHO YHNpYyrui ynap,
a0COJIFOTHO YEPHOE TEJIO, UCATbHBIN Ta3 U T.1I.

Crnenyromasi mpu4rHa BBIHYXKIECHHOTO YIPOIICHUS MOJENIH CBsi3aHa C HEOOXOJIUMOCTBHIO
OTIEpUPOBAHUS C HEH. JJ0CTAaTOUHO CIOXKHO PEUIUTh OOJIBIIYIO CJIOKHYIO HEJIMHEHHYIO CHCTEMY C
OOJIBIIINM KOJIMYECTBOM MEPEMCHHBIX. ITo MEpPE COBCPHICHCTBOBAHUA BEIUUCIIUTEILHON TEXHUKHA
U pPasBUTHUA COBPEMCHHBIX YHCICHHBIX MCETOAOB OTH VYIPOIICHHUA JIMKBUIUPYIOTCIA WU
YMEHBILIAIOTCS, YTO CO3/Aa€T CYUIECTBEHHOE MPOJBUKEHHUE B HMCCIIEOBAHWU MHOTHX SIBICHHI!
Ectp u eme oauMH, OBOJBHO 3araJlodHbld acmekT ympouleHHocTH wmojenei. Ilouemy-To
OKa3bIBaeTCsl TaK, YTO W3 JIBYX MOJENei, OJMHAKOBO OIMCHIBAIOIIMX JAHHOE SIBJICHUE, Ta,
KOTOpasi IpoIIle, Jalle OKa3bIBaeTCsl OJIMkKe K HCTUHHOMN MpUpojie oToOpaskaeMoro siBieHus. [11]

KauecTBeHHBIE pa3nuuus MEXIy OpPUTHHAIOM U MOJAENbI0 OyneM CBSI3BIBATh C
KOHEYHOCTBIO U YIPOIICHHEM, KOJTUYECTBEHHBIE — CBSI3aHBI C TEPMHHOM MPHUOIUKEHHOCTb.
[TpuOIMKEeHHOCTh MOJETH MOXET OBITh OYEHb BBICOKOW, HAMPUMEpP, HEKOTOPHIE IMOIACTKU
IIPOU3BEJICHNI UCKYCCTBA JaXke KCIIEPThl HE MOTYT OTJIMYNATH OT OpUTHHaNA. B npyrux ciydasx
NpUOJIMKEHHOCTh MOJICIH BUJIHA Cpa3y M MOXET BapbUPOBAThCs (HAIIPUMEp, 3By4aHHE OJHOU U
TOH K€ MECHH, 3aKOAMPOBAHHON B Pa3IMYHOM OUTpEHTE).



Bo Bcex ciydasx MoAelb — 3TO APYroil 0ObEKT U pa3nuuus Heu30exHbl. Bennunny, mepy,
CTCIICHb MPUCMIICMOCTU pa3jndusl Mbl MOXCEM BBCCTH, TOJIBKO COOTHCCA C€ro C MCJIbIO
MOZACIINPOBAHUA, HAIPUMEP, TOUHOCTb HAPYYHBIX YaCOB, BIOJHC JOCTATOYHASA IJId OBITOBBIX
1LieJIel, COBEPIIEHHO HEOCTATOYHA Ul PETUCTPALIMM CHOPTUBHBIX pe3yabTaToB. [11]

Kpome mpubmmkeHHOCTH MOEIH ONPEACICHHYIO POJIb UTPAET aJIEKBATHOCTH MOJICIIH.

AJIEKBaTHOCTh — IOJHOE WM IMPEANOJ0KHUTEIBHO IOJHOE COOTBETCTBUE MEXKIY ABYMS
CYIIHOCTSIMH, B YaCTHOCTHM COOTBETCTBHE MEXKIy HJeel U ee mnpeaMeroM. [1o oTHomeHuwo k
MBIIUIEHUIO W BOCHPHUATHIO aJICKBATHOCTh PACCMATPUBAETCA KAK BEPHOE BOCIPOM3BEACHUE
CBsI3¢H U OTHOIICHUI OOBEKTUBHOTO MUPA.

Mopnenb, ¢ NOMOLIBIO KOTOPOH YCIEIIHO JOCTUraeTCsl IIOCTaBJIEHHas Leib, Oyaem
Ha3bIBaTh aJIEKBATHOM 9TON 1enu. TpeOoBaHMsS TMOJTHOTHI, TOYHOCTH, W TPABUIBHOCTH
(¢u3mgecKkoro u IPyroro COOTBETCTBYUS) BHIMIOIHSIIOTCS HE BOOOIIIE, a JIMIIbL B TOH Mepe, KoTopast
JIOCTAaTOYHA ISl JOCTHKEHUS LN MOACIUPOBAHUA.

B psne ciyuaeB ypaercss BBECTU HEKOTOPYIO Mepy aJ€KBAaTHOCTH, T. €. yKa3aTh CIIOCO0
CpaBHCHHA ABYX MOI[CJ'IGI;'I KaK CTCICHb YCIICHIHOCTHU JOCTUIKCHHA LCIIM C UX ITOMOUIBIO. Ecan x
TOMY XK€ Takoil croco0 IMPUBCACT K KOJUYCCTBCHHBIM OILICHKAM, TO 3aJada YJIY4YIICHUA MOJCIN
CylIecTBEHHO obuieryaercs. ToJIbKO B TaKUX CIy4asX MOKHO KOJMYECTBEHHO CTaBUTh BOIPOCHI
00 uaeHTU(UKAMK MOJAEIH, T. €. O HAXOXKIACHUU B 3aJlaHHOM KJlacce Mojesei Hambosee
a/IeKBaTHOM 1 00 MCCIIEJOBAHUHU YyBCTBUTEIIBHOCTU M YCTOMUMBOCTH MOENeH (T.€. 3aBUCUMOCTH
Mephl aJJeKBaTHOCTH OT TOYHOCTH), 00 ajantanuu Mozeiei (HacTpoWKH MmapaMeTpoB MOJEIH C
LEeNbI0 MOBBIIIEHUS aJeKBaTHOCTH). OIEHUTh aJIeKBaTHOCTh Pa3pabOTaHHON MOJenH peanabHO
CYILIECTBYIOIIEH CHUCTEME MOKHO, HCIOJb3ysl CPaBHEHHE M3MEPEHUN Ha peabHOM cucTteMe u
pe3yabTaThl SKCIEPUMEHTOB Ha MOJIENIA. DTO MOYKHO C/IENATh!

— IO CPEHHUM 3HAUYEHUSM OTKJIMKOB MOJIETTH M CUCTEMBIL;

— MO JAUCHEPCHUSIM OTKJIOHEHWW OTKJIUKOB MOJIEIN OT CPEIHEro 3HAYEHUS OTKIUKOB
CHCTEMBI,

— MO0 MaKCHMaJIbHOMY 3HAYCHHUIO OTHOCUTEIbHBIX OTKJIOHEHUW OTKJIMKOB MOJIEIN OT
OTKJIUKOB CHCTEMBI.
['maBHas IEHHOCTh MOJIEJIEN COCTOUT B TOM, YTO OHH COJIEPKAaT OOBEKTUBHYIO UCTHHY, T. €.

B YEM-TO IPaBUIIBHO 0T06pa>1<a10T MOZACIINPYEMOC. O,Z[HaKO, KpoM¢e 6G3YCJ'IOBHO HUCTUHHOI'O
COZCpKaHud, B MOJCIN BCCrJa UMECTCA U YCIIOBHO-UCTUHHOC (T. C. JIMIIb IPpHU OIPCACIICHHBIX
YCJ'IOBI/IHX) n OpCAnoOJIOXUTCIbHO-UCTUHHOC (T. €. YCIOBHO-MCTHUHHOC IIPpU HCU3BCECTHBIX
YCJ'IOBI/IHX). CHG}IOB&TGJ’IBHO, B MOACIIAX BCEraa €CTb M JIOKHOC COACPIKAHUC. HpI/I 9TOM B
KaXIbIX KOHKPETHBIX YCJIOBUAX ObIBa€T HEH3BECTHO TOYHO, KaKOBO XK€ q)aKTI/I'-IeCKoe
COOTHOIIIEHWE UCTUHHOTO U JIOKHOT0. OTBET TaeT TOJILKO IIpaKTHUKa.

3aoanue 1

BeiOpath cucTeMy W ucchenoBaTh €€ Ha TPEIMET CO3MaHUS Pa3IHMYHBIX MOJEINEH.
Pa3zpaborare u cpenare omucaHue aOCTPaKTHOW M pealbHOW MOJENEH OIHOTO M TOTO JKe
o0BeKTa/mporecca.

3aoanue 2


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

BoimonHuTh aHanu3 o0enx Monenei ¢ TOUYKM 3peHHsS UX KOHEYHOCTH, YNPOIIEHHOCTU U
npuOIMKEHHOCTH OTHOCUTENBHO opuruHaia. O00CHOBATh UX a/1€KBATHOCTb.

Konumponsnoie éonpocot

Yro Takoe MOJICNIb?

Jns 9yero HyHbI MOoAEIU?

B uém 3akmtouancs nepBoHaYaIbHbIN CMBICT TOHATHUS «MOJIETb)?

Kakue Bunn1 monesneit Bel 3HaeTe?

B uéwMm 3akmrodyaeTcss KOHCUYHOCTh MOJCICH?

B uém 3akmmrouaercs ynpoueHHOCTh MOAENE?

B uém 3akmogaercst npuOIMKEHHOCTh MOIECH?

Uto o3Havaet BoipaxeHue «lIpakTuka — KpUTepHuil HCTUHBI»?

Yro Takoe aJIcKBaTHOCTh MOJICIIH?

0. Kak MO>XHO ITPOBEPHUTH aJICKBATHOCTH MOJICIIN?
JladbopaTopHas padora Ne §

Buawbl moaesieii. MoagenupoBanne 00beKTa/mpoiecca ¢ HCIoJb30BAHUEM PA3JIHYHBIX

Coco00B BOILJIOIIEHUS

BoOoo~NoOR~WNE

Lenv pabomot

H3zyuums  knaccugurayuio mooeneu no pasiuunviM ocHosanuam. Oceoumsv npasuia
nocmpoenus aneopumma. Hayuumucsa cozoasams mooenu npoyecca u oovexma.

Hugpopmayusn

B XX Beke moHsTHE MOJETHM CTAaHOBUTCS BCE OOJiee 0OIIMM, OXBATHIBAIOIINM U PeajbHbIC, U
ujeanbHble MojieH. PeanbHble — 3TO MaTepuaibHble WM a0CTPAKTHBIE, HO PEATUCTUYHbBIE MOAEIH
(KykJa, JOpOXKHBIA 3HaK). MneanbHble — 3TO Te, YTO CYIIECTBYIOT TOJBKO B HAIlIEM BOOOPaYKEHUH,
HarpuMep, TeoOMEeTpHUecKasl TOuka (MareMaTuka), WAealbHbId ra3 ((pusuka), 2MacTUUHBIA PHIHOK
(PKOHOMHKA).

ITocreneHHo ObUIA OCO3HAHA BCGO6H_[HOCTI> MOJCIIMPOBAHUS, IIOBCEMECTHOC PA3BUTUC
KOMHLI-OTCpHOfI TCXHUKHU TMPEAOIPECACIINIIO ITOABJICHUC MoOJIeIel Jaxke B TeX O6J'IaCT$IX, rac 9To OBLIO
CJIIO)KHO  TPCACTAaBUTL HN3-3@  HCBO3MOXKHOCTH  BOCIIPOM3BECTHU  YCJIOBHA WM  CJIOKHOCTU
MaTeMaTHYCCKOI'o OITMCaHMs.

Mozens TMOCTENEHHO CTajla OCHOBHBIM CIIOCOOOM CYILECTBOBAHUSI M Pa3sBUTHSA 3HAHUH.
BonpmMHCTBO cuCTeM M3ydaroTcs CETOAHS MMEHHO Ha MX IIENEBbIX MoAeisX. COOTBETCTBEHHO
BBIPOCJIAa U KOMILJIEKCHOCTh OIMCAHUS CUCTEM MpH roMoliy Mojienieit. [losiBuics naxe takoi TepMUH
«CHCTEMa CUCTEM», KOTOPbIM 0003HAYAIOTCSA CHCTEMBI, COCTOSIIME U3 JIPYIHX CHUCTEM, T.€. YacTew,
00J1aJatoIMX CBOMCTBOM aBTOHOMHOCTH, CIIOCOOHOCTH HE3aBHCHMO CYIIECTBOBATh JPYr OT Jpyra,
UCTIONTHSISI CBOIO COOCTBEHHYIO 3a/lauy IO JIOCTMKEHHMIO e W BHOCS CYIECTBEHHBIM BKJIaJ B
JOCTHKEHHE 11e1 00111ei ¢ APYTUMU CUCTEMAaMU CUCTEMBI.

O4eBHUHO, YTO pa3IUYHBIE MOJAETHM MOTYT OBITh KJIACCH(PHIIMPOBAHBI TIO HEKOTOPHIM
NpU3HaKaM, YTO, HaNpUMeEp, CYIIECTBEHHO oOOJierdyaeT BbIOOp HCClIeoBaTeNns IMpU aHau3e
OUYepeHON CUCTEMBI U BEIOOpE MPOTOTHIIA [T CO3AaHus e€ Moneny. [14]



M5I yKe BBISICHWIIM, YTO MOJIEJb SIBISICTCS HE MPOCTO 00pa3oM-3aMEHHUTENIEM OpHIHMHANA, HEe
TFOOBIM €ro OTOOpaKEHHEM, a OTOOpaKEHHEM IIeJIeBBIM. JTO OJHO W3 TJIABHBIX CBOMCTB JIO0OMH
mozenu. [loaToMy MoOzens 4YenoBeuecKkoro Tena JUid XHUpypra U Il CKyJbITopa OyleT HUMETh
NPUHIMITHATIBHBIC Pa3JIN4us, TIOCKOIBKY eI UCCICIOBAHMS Y HUX OYJIET pa3indaThCs.

Takum 00pa3oM, ISl pa3HBIX LeJed TPeOYIOTCS pa3HbIe MOJETH, MOITOMY MHOMXECTBO
MOJENEN TMOJpa3ACISIIOTCS 1Mo TunaMm Lenei. llenm pasgenstorcss Ha TEOPETHUYECKHE U
HpaKTquCKHe )41 HOC—)TOMy MOACIINU, KOTOpBIe COOTBGTCTBy}OT Ka)KﬂOfI U3 HUX, yCJIOBHO OCIIATCA HA
Mo3HaBaTeIbHBIC M MparMaTudeckue. Hanbosnee HArIaqHO pa3HUIIA MEXTy MO3HABATEILHBIMU U
MparMaTHYeCKUMH MOJCIISIMH TIPOSIBJISIETCS. B HMX OTHOIICHHWHM K OPHUTHHAIY B IIPOIEcCe
JEITEIBLHOCTH.

ITo3naBaTenbpHBIC MOJACIIHN SABIAKTCA (bOpMOfI opraHu3aiguu W HOpeACTaBICHUIA
3HaHHI>i, CpCaACTBOM COCIAMHCHHA HOBBIX 3HAHUHM C YK€ HMCIOIIUMUCH. ITo3naBartenbHas
ACATCIIbHOCTb OPUCHTHUPOBAHAa B OCHOBHOM Ha HpI/I6J'II/I)KCHI/Ie MOZCIIN K PCAJIbHOCTH, KOTOPYIO
MOJICJIb 0T06pa>1<aeT. 910 (I)opMa OpraHu3alivi U IMpCACTaBICHUA 3HaHPII>i, CpeaACTBO COCAUMHCHUA
HOBBIX U CTapbIX 3Hauuii. Ilo3HaBaTennHas MOZCJIb, KaK IIpPaBHJIO, SABJIACTCA TeOpeTH‘ICCKOﬁ
MOACIBIO.

[TparmaTrueckue MOJENH SIBISIOTCA CPEICTBOM YIPAaBIEHHS, OPraHU3alUU MTPAKTUYECKON
JeSATEeTbHOCTH, TPEJICTABICHUs O00pa3OBO MPABWIBHBIX ACHCTBUNW WM UX pe3yjbTara, T. €.
UJeabHBIM NPEICTABICHUEM JOCTUTHYTHIX liened. Vcrnonp30Banne mparMaTUYecKux MOJENeH
COCTOMT B TOM, YTOOBI NPU OOHAPYKEHUU PACXOKICHUA MEKIYy MOJACIBIO M PeaTbHOCTHIO
HaIlPaBUTh YCUJIMS HA U3MEHEHHME PEATIbHOCTU TaK, YTOOBI MPUOIM3UTH PEATbHOCTh K MOJIEIIH.
[TparmaTrueckrue MOJIeNHU HOCST HOPMAaTUBHBINA XapakTep, polib oOpaslia U cTaHaapTa. JTo, Kak
MpaBuJIo, MPUKIIAaHbIe MoaenH. [1,15]

Jpyrum npuHIMIIOM KiacCcU(UKALUU LeJied MOJETUPOBAHUS MOXKET CIYXUTh JEJIEHUE
MOJIEJIEN Ha CTaTUYECKUE U TUHAMUYECKHUE.

Mogens Ha3bIBae€TCS CTATUYECKOH, €CIM cpelu MapaMeTpoB, YYacTBYIOIIMX B €€
ONHMCAaHWW, HET BpPEMEHHOro mapamerpa. CraTtudeckas MOJEIb — MOJENb KOHKPETHOTO
COCTOSTHUS 00BbEKTa, CBOETO pojia «MOMEHTaNIbHas (oTorpadus», Hekuit cpe3 (puc.10).

NuTtocdepa
AcTeHocdepa

BepxHsasa
MaHTUSA __4

HwxHas
MaHTUA

Tseppoe
aapo

Kuakoe
anpo

Pucynok 10. Cratuueckast Moziesib 3eMJIM B pa3pes3e

B tex clIydadx, Korga nejim CBiA3aHbl HC C OJJHUM COCTOSIHHUEM OGBGKTa, a C pas3jinuusaiMu
MCIKAY COCTOAHUAMU, BO3HUKACT HGO6XOHI/IMOCTB B OTO6pa)K€HI/II/I nponccca M3MCHCHUA



cocrosiHuil. Takass Mozenp — AMHaMUYecKas (HampuMmep, MOJAEIb JBOJIIONUU XKHBOTHOTO U
pacTUTENbHOrO MUpa, puc. 11).

Bpem

Pucynok 11. Mojenb 3BOIOIUH YeIoBeKa

Korga 3axomuT pedyb 0 IMHAMHUKE MOJENEH, MPUHITO TOBOPUTh, YTO MOJEINb MPOKUBAET
HEKHUI *KU3HEHHbIA 1MKI. Kak ¥ BCE B 3TOM MHUpe, MOJEIU MPOXOJAT CBOM KU3HEHHBIA MYTh:
OHHM BO3HHUKAIOT, PA3BUBAIOTCS, YUACTBYIOT B COTPYIHHUYECTBE WM CONEPHUYECTBE C APYTUMU
MOJICIISIMHU, YCTYIAIOT MECTO 00JIee COBEPUICHHBIM MOJCISAM (Yachl: MECOYHBbIC —> BOISHBIC =
Janee = MEXaHWYEeCKHUEe —> KBapIleBble = DIICKTPOHHBbIC > aroMHbie). OTHH MOJIETH KHUBYT
JIOJIBIIE OTHENIbHBIX JIIOJEH, U TOr/Ja STalbl KU3HEHHOTO IMKJIAa MOJENeld HU3y4yaroTcsi B BHJE
MCTOPUU TON MJIM MHOM 00JIaCTH 3HAHUI WM NEATENbHOCTH (MCTOPUS aBUALMM, TEIIOTEXHUKH,
CTPOUTENHCTBA, AKTEPCKOTO UCKYCCTBA U T.J.). JKU3HEHHBIN UK APYTUX MOJIENIEH JTODKEH OBITh
00s3aTeNbHO 3aBEpILEH B O00O3pUMBII CpOK, W TOTJa MEpexoJ OT 3Tama K 3Tally CTAaHOBUTCS
TEXHOJIOTUYECKUM JIeMCTBUEM, JIOJDKEH BBINOJIHAThCA Kak MOXKHO 3¢ ¢dextuBHee (ObIcTpee,
Jy4lle ¥ JenieBie). ITo HEBO3MOXKHO 0€3 MOJIEIMPOBAaHUS CaMOro Ipoliecca MOJeTUPOBaHHUS, T.
€. IrOPUTMU3ALUKN 33Jjaud MOJIEIMPOBAHUSA: TPOEKTHOW NEATENHOCTH, H300peTaTesIbCKOro
noucka, coznanus CAIIP, uMutaunoHHOTrO MoenMpoBaHus.[2]

Besikuii miporiecc Tpyza €cTh JICSTENbHOCTh, HANpaBIICHHAs HA JOCTIDKCHHE OINPEICTICHHON
nenu. PaszimvHble BUIBI 1IETICBON JEATEILHOCTH YEIOBEKa CBS3aHHBI C PA3IMYHBIMH MPOQeccusiMu:
paboumii, KPECThSIHUH, CIIOPTCMEH, CTYIeHT U T.J. OTIBIX, pa3BicyeHHe, UIPbl, X000 OOBIMHO HE
paccMaTpUBarOTCs KaK TPY/I, HO MX IIEJI€BOM XapakTep TOXKe odeBHeH. 1leiab — Moae b HEKOTOPOro
COCTOSIHMSI UEJIOBEKa, Ha pealn3aldi0 KOTOpOW M HalpaBlicHa IeITeIbHOCTb. OCMBICIIEHHAS
YeJToBevecKas AeITeIbHOCTD BCETIa OCYIIECTBISICTCS TI0 OMPEICIICHHOMY TUIaHy. AJITOPUTM — 00pa3
OyyIeit IeITeIbHOCTH, €€ MOJIeTb. PacCMOTpHM, YTO TaKO€ aarOpuTM M KaKMMH CBOMCTBAMHU OH
obmamaer.

ANTOPUTM — TOYHOE TMpeAnucaHue, cHOPMYIHPOBAHHOE HA MOHATHOM HCIOJIHUTEIIO
A3bIKE, HAUMHAIOIIEECs] C MPOU3BOJIBHOTO MCXOJHOTO JIAHHOIO (M3 HEKOTOPOH COBOKYMHOCTH
BO3MOXHBIX JJISi JIAaHHOTO ajJirOpUTMa HMCXOJHBIX JaHHBIX) M HAIpaBJICHHOE Ha IOJIyuYeHHE
IIOJIHOCTBIO OINPEAEIIIEMOr0 STUMH UCXOAHBIMU JaHHBIMU PE3yJIbTaTa.

Anroputm o0aanaeT psoM cBoicTB. PaccMoTpum ux noapoOHee.



ﬂI/ICerTHOCTB — aJIFTOPUTM COCTOUT M3 KOHCYHOI'O 4YHUCJia OIMMCAaHUM IIIaroB M ATU IIaru
BBITIOJHAOTCA B AUCKPECTHOM BPCMCHHU, T.C. 3TU JIIO0BIE ABa Mmara pasaciICHbI IIPU UCIIOJIHCHHUU
KOHCYHbIM, HCHYJICBBIM OTPC3KOM BPECMCHH.

DNEMEHTApHOCTh 1IAaroB — 00BbEM padOThI, BBHIIOJHAEMOI Ha JIFOOOM IIare, ONpeneIsaeTcs
HEKOTOPOM KOHCTAaHTOM, 3aBUCAILLEH OT XapaKTEPUCTUK HCIOJHUTENS AJITOPUTMOB, HO HE
3aBUCSILIEN OT BXOJHBIX JAHHBIX U IPOMEKYTOUHBIX 3HAYEHUH, [10JIy4aeMbIX aITOPUTMOM.

MaccoBocTh — BXOJHBIC JaHHBIE JUIS aJrOPUTMa MOTYT OBITh BBIOpPAaHBI U3 HEKOTOPOTO
MHOX€ECTBA 3Ha4e€HMU. Eciu BXOAHBIC NAaHHBIC YHHUKAJIbHBI, aJTOPUTM BCErja AOJDKEH IaBaTh
OJIVH U TOT K€ pe3ysbTar.

OnpeneneHHoCTh — JAJs KaKJOro IIara MOTYT OBITh MO HA0OpYy MCXOIHBIX JUIS IIara
JTAHHBIX OJHO3HAYHO BBIYMCIICHBI PE3YJIBTATHI BBIIIOJHEHHUS 11ara.

KoneuHocts — 3amaua OyJeT pelleHa, €cld IOCTPOEH alrOpuTM, MPUBOJIALIMHA K
pe3ynabTaTy — PELICHUIO 3aJaud. B JaHHOM ciydae roBOpAT, 4YTO 3ajada alrOpUTMHYECKH
paspemMa. Eciom Juis 3a7aud He CYIIECTBYET @JIrOPUTMa pELICHUs, TO 3ajada sBIAETCS
AITOPUTMHUYECKU HEPa3pPEILIMMON.

NMeroTcss  3aKOHOMEPHOCTM  JMHAMMKHA ~ MOJENIEW,  IpoLecc  MOJEIMPOBAHMS
CTPYKTYPUPOBaH, OPraHHU30BaH, T.C. AJITOPUTMH30BAaH, M COCTOMT H3 IOCIEAOBATEIBHOCTH
9TAIoB. JTalbl OTINYAIOTCS Kau4CCTBCHHO, KOHKPCTHBIMU LCISIMU W OOJIKHBI BBIIIOJHATHCA B
OTpeIeTICHHOM moceaoBaTebHOCTH (puc.12).

PazpadoTka PazpadoTka
TEXHHYECKOTO TEXHHYECKOT0
3a7aHHA P OeKTa
PazpadoTka PazpadoTka
OIBITHOTO pabouero
obpasia P OEKTa
By ck Maccogoe
MEJNKOIT cepHH TP OH3BOJICTBO

Pucynok 12. Dtansl KOHCTpYHpPOBaHNs HOBOM TEXHUYECKON CUCTEMBI

[pyroii mpumep naeT PEKOMEHJAUMH IO IOCIEI0BAaTEIbHOCTH IIPOBENCHMS STaIlOB
UMHTAIIMOHHOTO MojieupoBanus (puc. 13).



@ opMHp 0BaHHE LIeT el MO eNnHp 0BaHHA
AGcTpaKTHaA MOJENE
IIvmiTaipioHHasA MoJienb
HccnengoaHiie H oGpaboTka

INHTeprip eTainia p €3y IbTaTOB

Pucynok 13. Drarbl UMUTallMOHHOT'O MOJIEIMPOBAHUS CUCTEMBI

Crioco0bl BoIIIOIIEHUsT Mojenell. Mbl pacCMOTpENH, Kakue CTOPOHBbI 00BEKTa-OpUIHHalIa
OTpaXxaroTcsi B Mojenu. Buj Monenu 3aBUCHUT OT TOro, Kakas CTaBUTCA 1i€JIb, HOJ| KOTOPYIO
crpoutcs Mojnenb. llepeiiieM Temepp K pacCMOTPEHHMIO TOro, Ha YEM OCYLIECTBIAETCS
MOJIETIMPOBAHKE, T.€. U3 YEro CTPOSITCS MOAeNU. Eciu desnoBek co31aeT MOJENb CO3HATENILHO, TO
nepesl HUM UMEIOTCS [Ba TUIIA MAaTEPUAIOB sl IOCTPOCHUS MOJIEIIEH: CPEACTBA CAMOIO CO3HAHMS
U CpEACTBA OKPYXKAIOMIEr0 MAaTEepUaIbHOTO MHpa, T. €. aOCTpakTHble (UICalbHBIE) U
MaTepHalibHble MOJENH (peabHbIE, BEIIECTBEHHbIE).

A6CTpaKTHI)Ie MOJICIN — UACAJIbHBIC KOHCTPYKIUH, ITOCTPOCHHBIC CPCACTBAMH MBIIIJICHUA,
co3nanmsa. K a6CTpaKTHI>IM MOACIISIM OTHOCATCA, HNPCKIAC BCCro, CUMBOJIBHBIC KOHCTPYKIHHU.
CUMBOJIEHBIC MOJCIIN ABJIAIOTCA CBOCTO poaa KOHCYHOM HpOJIYKHHCﬁ MbIuIeHUS. CHMBOJILHBIE
MOACIIN OCIIATCA Ha (I)OpMaJ'II/ISOBaHHHe " A3BIKOBBIC MOICIIN. CDOpMaJ'II/I?»OBaHHLIe MOACIN — OTO
MaTCeMaTU4dYCCKHC, (1)I/I3I/IIICCKI/IC MOJC/IHN, T.C. BBIPAKCHHBIC B BUIC Ha60p013 MaTCMaTHYCCKUX
cuMBoJIOB. OHUI 06naz[a}oT HanOOJBIIEH TOYHOCTBIO U OJHO3HAYHOCTBbIO HHTCPIIPCTALINH. [2]

BTopoii THIT CHMBOJIBHBIX MOJIEEH — 3TO SA3BIKOBBIE MOJIEIH. ECTh OpHrHHAN — YenoBeK,
U €CTh €r0 CHMBOJIbHAs MOJIENb — CJIOBO «YEJIOBEK». SI3bIK M MbIIIJICHHE Hepaszaenumbl. Ha
€CTECTBEHHOM SI3bIKE MBI MOKEM TOBOPHUTH 000 BCEM, OH SIBISETCS YHHBEPCAIBHBIM CPEICTBOM
HOCTPOCHHS JIFOOBIX a0CTPAaKTHBIX MOJENeH. JTa YHHBEPCATHHOCTh 00ECIIeYBACTCSI BBEICHUEM
B S3BIK HE TOJBKO HOBBIX CJIOB, HO M BO3MOXXHOCTHIO IOCTPOCHHUS BCe 00Jiee pPa3sBHTHIX
SI3BIKOBBIX MOjIENeH (CJI0BO = mMpeliokeHHe —> ab3all = TEKCT). YHHBEPCATbHOCThH S3bIKA
JIOCTHTaeTCsl, KpPOME BCEro, e€me M TeM, 4YTO S3BIKOBBIC MOJEIM Bcerja oO0JamarT
HEOTHO3HAYHOCTHIO, PACIUIBIBYATOCTHIO i HEOTIPEIETICHHOCTHIO (puc. 14, a, 0, B).
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Pucynok 14. DTanbl UMHTAIIMOHHOTO MOJICTUPOBAHUS CUCTEMBI

OI[HO A TO JKE€ CJIOBO MOXET 0003HayaTb aOCOIIOTHO IMPOTHUBOIIOJIOKHBIC ﬂCﬁCTBHﬂ B
3aBUCUMOCTH OT KOHKPETHOI'O KOHTCKCTA. MHOro3Ha4HoOCTh H MHOTI'OBAPpHAaHTHOCTL CJIOB
IMO3BOJIACT CpEACTBAMU A3bIKa CMOJCINPOBATH J'IIO6YIO CUTyaluro € HOCTaTO‘IHOﬁ JJIA OOBIYHBIX
MPAKTUYICCKUX ueneﬁ TOYHOCTBIO.

HpI/I6J'II/I3I/ITeJ'IBHOCTI) — HEOTHEMJIEMOE CBOMCTBO S3BIKOBBIX MO,Z[CJICI;'I. YenmoBek MMpuxoanuT
K ITOHUMaHHIO I[aHHOﬁ SI3BIKOBOM MOACIIH, Impeoaojicnas €€ pacCmibIBUaTOCTh n
HpI/I6J'II/ISI/ITeJ'II)HOCTB, TOJIbKO Ha IMPAKTHKEC CTAJIKUBAACh C OPUT'MHAJIOM.

PaccmoTpum Teneph BBl MaTepUATbHBIX (pealbHbIX, BEIIECTBEHHBIX) Mojenell. UToOb
HEeKas MarepuaibHas KOHCTPYKIMS MOIJa ObIThb OTOOpakeHHEM OpWTMHaia, T. €. 3amellaia B
KakOM-TO OTHOIIEHHH OpPHUTHHAN, MEXAYy OOBEKTOM M MOJENbI0 JOKHO OBITh YCTaHOBIIEHO
OTHOIIICHUE TIOX0XKECTH, TOJA00Ms. ECTEeCTBEHHO, YTO OpHTHMHAT W MOJACIh, HE MOTYT OBITh
OJTMHAKOBBI BO BCEM (BCIIOMHUM TPO YHPOLIEHHOCTh M MPUOMMKEHHOCTh Mojenei). PaccmoTpum
THUIIBI BO3MOXKHOTO TTOI00MsI MaTepUaTbHBIX MOJICIICH.

[Ipexxne Bcero, BO3MOXHO MO0j00ME, YCTAHOBHUBILEECS B pe3yibTare (QU3MYECKOrO
B3aMMO/ICHCTBHS B MPOLIECCE CO3JAHUS MOJEIH. JTO MOXKET ObITh (hoTorpadusi, MOAEIN MOE3/I0B,
TypOMH, THJIPOTEXHUYECKUX COOPYKEHHUM, MAaKeThl 3[JaHUM, KYKJbl, IIA0JOHbI, BBIKPOHKH H T.II.
Takoe mogo6ue Ha3bIBaeTCs MPSIMBIM (MM TeoMeTpryeckuM). Ho kak ObI HE ObLTa XOpOoIiia MOJEIb,
OHAa BCE-TaK{ JMIIb 3aMEHUTE]Ib OPUIMHAJNA, BBINOJHAET 3Ty POJIb TOJBKO B OINPEIEICHHOM
OTHOILIEHHH. J{ayke Toraa, Korjia MoieNb MPsIMOTo MoA00Hs BBITIOJIHEHA U3 TOTO )K€ MaTepuaa, 4ro 1
opuruHai (Takoe 1nojooue Ha3blBaeTcsl CyOCTpaTHBIM), BO3HUKAIOT MPOOJIEMBI ITEpeHOCa Pe3yiIbTaToB
MOZICJIMPOBaHNs Ha OpUTHMHAIL. ECTh psii HayK, KOTOpBIE 3aHHMAIOTCS MEPEHOCOM pE3YJIbTaTOB,
MOJyYEHHBIX HAa MOJENM TPUMEHHUTENIbHO K OpHUrMHaily. Teopusi momobus u (usnyeckoe
MOJIETMPOBaHNE Pa3padaThIBAIOT CHENUaIbHbIE KPUTEPHH U MacITaObl IIpU paboTe ¢ MOJEIISAMH U
MEPEHOCE ITUX PE3YIHTATOB HA OPUTHHAIL. [2]

Jpyroii Tun mnonoOust Ha3bIBa€TCS KOCBEHHBIM, ATO Clly4yald, KOrJa TIOJ00HE MEeXITy
OPUTMHAIOM W MOJENbIO YCTAHABIMBAeTCS HE B pe3ylbTaTe CpaBHEHUs HX (PU3MUECKOro
B3alMOJICUCTBHUS, & OOBEKTUBHO CYIIECTBYET B MPHUPOAE, OOHAPYKUBACTCS B BUJE COBMAJCHUS WU
JIOCTaTOYHOW ONM30CTH MX aOCTPAaKTHBIX MOJENIEH M IIOCIE 3TOr0 HUCIHONB3YeTCs B IPAKTUKE
peanbHOro MozenupoBaHus. OTcroa BO3HHMKIO MAaTEMaTHMYECKOE MOJEIMPOBAHHUE Pa3JIMYHBIX
IPOLIECCOB.

Porme  mopeneid, oOmagarommx KOCBEHHBIM TMOJO0MEM OpWTWHANIA, BEIUKAa B TPAKTHUKE:
BOJISIHBIE YacChl, NECOYHBbIE, AaTOMHBIE — AQHAJIOT BPEMEHHU; MOJOIBITHBIE YXUBOTHBIE — AaHAJIOT
YeJIOBEUYECKOr0 OpraHu3Ma; aBTOMMIIOT — aHAJIOT JIETYMKA; MUILIEHb — aHaJIor MPOTUBHUKA. HacTo
ANbTEPHATHBOM TaKWX MoOJEJe MOTYT OBITh TONBKO JApyrue mojenu. Hampumep, mopenb
TEXHOJIOTHYECKON JIMHUM TIPESITPHUSTHSI COACPKUT B KAYECTBE COCTABIISIOMINX MOJETH pabOThI IIEXOB,
a OHM, B CBOIO OYEpelb, — MOJENN pabOThl OTAENBHBIX arperatoB M MOJEIN pabOThl OTIETbHBIX
Y3JI0OB ¥ MEXaHHU3MOB.

Jpyroii Tun nomodust Ha3pIBaeTcsl yClIoBHBIM. [logo01ne Moaen U OpuruHana He SBISCTCS
HU MpsMBIM, HU KOCBEHHBIM, & YCTaHABIMBACICS B pE3YJIBTATE HEKOTOPOrO COITIALICHUS
UCHOJIB3YIOIINX €€ CTOPOH (JEHBI'M = MOJENb CTOMMOCTH, YEPTEXKH = MOJENM KOHCTpyKimu). C



MOJIEJISIMU YCJIOBHOTO MOA00MS IPUXOANTCSA UMETh JIETI0 YacTO, IOCKOIBKY OHH SBJIAIOTCS CIIOCOOOM
MaTepHalbHOTO BOIUIOIICHUST aOCTPaKTHBIX MOJIeNield, HMX BELIECTBEHHOW (OpPMOil. Bce-Taku
COXPaHHUTh BO3MOKHOCTb BO3BpAIlIEHHs B a0cTpakTHYIO (popmy. Takoe cornameHre npuHIMAaeT B
COBOKYITHOCTH TIPABHJI JJIsI TIOCTPOEHHS MOZIENEH YCIOBHOTO MOJO0MS M MPABHJI TIOJIB30BAHUS M.
IIpumepaMu MOTryT BBICTYNIaThb IUIMPOKMM KJIACC MOJEINEH, CBA3aHHBIX C  YEJIOBEYECKOU
JIESTEIIbHOCTBIO: TUCbMEHHOCTh, HOTHAsI TPaMOTa, KapThl MECTHOCTH U T. IL.[2, 11]

XoTsl ycloBHOE Moj00Ke, B NMPHHLUNE, U HE TpeOyeT (PaKTUUECKOro CXOACTBA, HO OHO
JIOJDKHO CTPOMTCSI C YY4ETOM OCOOCHHOCTEH 4eloBeKa — co3jarens M MoTpeduTens Mojenei
YCIOBHOTO 1oao0usi. Beibop cumBosMKM Ui 0003HaueHUs: LUGP TOJBKO Ha IEpBBbIA B3IVIAA
Ka)XeTCsl IMPOU3BOJIbHBIM: Ha IPAKTUKE apaOCKas CUMBOJMKA, B KOHIIE KOHIIOB, BBITECHMIJIA
PUMCKYIO HM3-32 CYILECTBEHHOI'O Pa3IMuus U YAOOCTBa PYyYHOI'O BBIIIOJHEHMs ONEpaului Haj
3HaKaMu yKcel. B koMmnbroTepax it XxpaHeHHs U 00pabOTKH UCHOIb3YeTCsl TOJBKO JBOMYHAsS
cucreMa mnpejcraBiieHus uucen. Ilpu pabore ¢ 3TMMM 4YuCIaMU 4YeENIOBEK Ul yA0OCTBa
UCHOJIb3YeT 0oJiee KOMIIAKTHYIO IIECTHAIIATEPUYHYIO CHUCTEMY, B KOTOPOW YETHIPE JBOUYHBIX
paspsiia COOTBETCTBYIOT OfHOW mudpe. BeiBox mHbOpMammy Ha 5KpaH MOHUTOpPA WM TPHHTEP
MPOUCXOIUT B YIOOHOH ISl YeNIOBEKa, MPUBBIYHON BCEM JECATUIHON CUCTEME.

3aoanue

BBI6paTB Impouecc W/Unu 00bEKT 1A MOACIIMPOBAHUA. Y,Z[OCTOBepI/ITBCH B TOM, 4TO OHH
SIBJISIIOTCS MOAXOMSAIIMMU s BBIITOJIHEHUS STOM 3aJa4H.

BrinmonsuTh MOZICIIMPOBAHUEC TTpOIIECCa W/MIM 00bEKTa Ppa3siINIHbIMU CIroco0aMu. OI_ICHI/ITB
AOCTOBCPHOCTDb KaXJ0i MOAEIN U ycuius, KOTOPbIC ObLIH MMOTpAa4YCHLI HA e€ co3gaHue.

KOHmpOﬂbele 60NPOCHL
B 1uem ocobeHHOCTH CO3JaHU MOJAEIEH 00BeKTa U Hpouecca?

UeMm 1mo3HaBaTEIbHBIC MOJICITH OTJIMYAFOTCS OT MPAarMaTHIECKUX ?
Uto oToOpaxaroT cTaTUYeCKUe MOAeIn?

B uém 3akimrodueHa NoJIe3HOCTh THHAMMYCCKUX MOJIEIICH?

YT0 TaKoe KU3HEHHBIH UK MOIEINA?

Yro Takoe anroputm?

Kakumu cBolicTBaMu 0013 iaeT anroputm?

B uéwm 3akimoueHbl 0cOOEHHOCTH aOCTPaKTHBIX MOJIeNeH?

Yto npeacTaBisoT coboi MaTepuanbHble MOJIETN?

1O Kakumu tunamu noao0ust MOTyT 0071a1aTh BEIECTBEHHBIC MOIETH?

©CooN bk owdPE



JlabopaTopnasi paGora Ne 6
IIpumenenune pazanuubix MeToauk (mo OnrHepy, SAury, Uepusky, KanutonoBy) nis
aHAJIN3a CHCTEeMbI

Lenv pabomur:
Oyenums pasiuyus 8 MemoouKkax CUCMEMHO20 aHAAU3A, NPeoaacdaemvlX pAasTuyHbIMU
asmopamu.

Hugpopmayusn

KubepHeTnka nzydaet mporecchl MojydyeH st U Iepeiadn, HaKOIJICHUS U IPeoOpa3oBaHus,
nepepaboTKi M HCMHOJb30BaHUS HWHGOPMAlMu B MAalllMHAX, JKMBBIX OpraHu3Max U HUX
00BbeTMHEHUSAX. Y CTAHOBIICHHE CBSI3M MEXY YIpaBICHHEM U MH()OPMAIIMOHHBIMHU MPOIECCaMU
— BaxHeimee aocTuxkeHne kKuOepHeTHKH. OHO MO3BOJISIET MOHSATH TEXHOJOTHIO Ipoliecca
yIpaBJIEHUS W, TJAaBHOE, MOJABEPrHYTh €ro M3YyYCHHIO KOJIMYECTBEHHBIMH METOJAMH.
OtnuuuTenbHas 4epra KUOEPHETHYECKOTO MOJXOJa K TO3HAHHIO M COBEPIIECHCTBOBAHHIO
IPOIIECCOB YIPABJICHUSI - HWCIOJNB30BAHME WX AHAJIOTOB B KMBOW M HEXHUBOM MpHUpOJE U
monenupoBanre. OCHOBHas 3a/aya KHOEPHETUKM — IOCTIDKEHHE HAa OCHOBE MPHUCYIIUX €l
METOJIOB M CpPEICTB ONTHUMAJIbHOTO YPOBHS YIpaBICHUS, T. €. MNPUHATHE HAWITYYIINX
yIpaBJIeHYECKUX penieHnid. Takum 00pazom, KHOEPHETHUECKUM Ha3bIBACTCS TAKOE yIIpaBIICHHE,
KOTOpOE:

— paccMaTpUBaeT OPraHM3aLMUI0 KaK HEKOTOPYIO OOJIBIIYIO CHCTEMY, KX bl SJIEMEHT KOTOPOU
OepeTcss HE TOJIBKO caM MO cebe, HO M KaK 4acTh OOJBIION COBOKYMHOCTH, B KOTOPYIO OH
BXOJINT;

— oOecrieuynBaeT  ONTHMAJbHOE  pEIIEHWe MHOTOBAPHMAHTHBIX  JMHAMHUYECKUX  3ajad
OpraHu3aIumy;

— HUCHOJB3yeT crneuupuuecKkue METO/Abl, BbIIBUHYTble KHOEpHeTHKOW (0OpaTHYIO CBs3b,
CaMOpETyJIMPOBAHNE M CAMOOPTaHMU3AIUIO U T. 11.);

— MIMPOKO NPHUMEHSET MEXAaHM3ALMI0 M aBTOMATH3allMI0 YIPaBIEHUYECKUX PAaOOT HAa OCHOBE
UCTIOJIF30BaHUS BBIYUCIUTEIBHON U YIPABISAIONICH TEXHUKH W KOMITBIOTEPHBIX TEXHOJIOTHIA.

bnaronaps Takoi TpakTOBKe KMOEpHETHKA HAXOIUT MPAKTHUECKOE MPUMEHEHHE B CaMbIX
pa3MYHBIX OO0JIACTSIX JESITEIHHOCTH 4YeIOBEKa, B TOM YHCIE W B JKOHOMHUYecKoW. Ee

NPUIOKEHNE K KOHOMHUKE MOJYYMJIO HAaMMEHOBAHHE 3KOHOMHUYECKON KHOEPHETUKH, KOTOpas

paccMaTpuBaeTCsl Kak MCIOIb30BaHUE HAYYHBIX TOIXOJIOB, OCHOBHOTO KOMIUIEKCA TOHSATHH H

HAYYHbIX UHCTPYMEHTOB KUOEPHETUKHU IS UCCIIEOBAHUS SKOHOMUYECKUX SBJICHUN U PeLICHUS

MPaKTUYECKUX SKOHOMUYECKUX 3a/1aY.

N3 xubepHETHKM yIpaBlIeHHWE 3auMCTBYET CIEAYIOIIME 3aKOHbl M MPUHLHUIIBI
HEOOXOMMOTO Pa3HOOOpa3Hs, IMEPKEHTHOCTH, BHEIIHETO JOTOJHEHUS, OOpaTHOH CBS3H,
BbIOOpa pEUICHHUs, JCKOMIO3MIIMM, a TaKKe HEepapXuu YIpaBlIeHHs M aBTOMAaTHYECKOTO
pEryJIMpOBaHUs UM caMoperyaupoBanus. [16]

3akoH HeoOXxoaumoro paszHooOpasus. Ilo ompenenenuto  VY.P. OmOu, nepBblif
(byHIaMEHTalIbHbII 3aKOH KUOEpHETHKH 3aKJI04YaeTcs B TOM, YTO pa3HOOOpa3ue CIOKHOM
cucTeMbl TpeOyeT ympaBieHHUs, KOTOpoe camo 00jalaeT HEKOTOphIM pa3zHooOpasuem. Muaue
TOBOps, 3HAYUTEIFHOE Pa3HOOOpa3We BO3JCHCTBYIOIIMX Ha OOJBIIYI0 W CIOXKHYIO CHCTEMY
BO3MYIICHUH TpeOyeT aJeKBaTHOrO MM pa3HooOpas3usi €€ BO3MOXKHBIX cocTosiHuil. Ecnmu ke
Takasi aJeKBaTHOCTh B CHUCTEME OTCYTCTBYET, TO OTO SBJSETCS CIEACTBUEM HAPYIICHHS
IPUHIUIA [IEIOCTHOCTH COCTABIISIOUINX €€ yacTel, a UMEHHO — HEJJOCTaTOYHOTO Pa3HOO0pa3us
AJIEMEHTOB B OPTaHU3aIIMOHHOM MTOCTPOEHUH JacTei. [17]

Orpannyenue pazHooOpas3us B IOBEJCHUU YIPABIIEMOro 00bEKTa JOCTUTaeTCs TOJIBKO 32
CYET YyBENMYCHHsI pa3zHooOpas3usi opraHa ympaBieHHUs (yIpaBJICHUYECKHX KoOMaHn). YUToObI
JOCTUTHYTh MHMHHUMYMa pa3HOOOpa3us BBIXOJHBIX pEakUUi (pe3yiabTaToB JEsITEIbHOCTH)
CHUCTEMBI, YIPaBJSIOMIUA OpPraH [OJDKEH OBITh CIIOCOOCH K BBIPAOOTKE OMpPEaeIEHHOTO



MUHHMYMa KOMaHJ M CHTHaJoOB. EciaM ero MOIIHOCTh HUXE MHHHMYMa, OH HE CIIOCOOCH
o0ecnevnTh MOJIHOE YIPaBIIECHUE.

[Iporiecc ympaBineHHss B KOHEYHOM CUYETE€ CBOJUTCS K YMEHBIICHUIO pPa3HOOOpasus
COCTOSTHUH yINpaBisieMOW CHCTEMBI, K YMEHBIIECHUIO €€ HEeOoNpeaeIieHHOCTU. B coOTBETCTBUM C
ATUM 3aKOHOM, C YBEJIMYCHUEM CIIOKHOCTU YIPABIIEMOW CHCTEMBI CIOXKHOCTH YIPABISEMOTO
0Ji0Ka Taxke JOJDKHA MoBbIIaThes. [loaTomMy Bece Oosbliiee yCclloKHEHUE anmapaTa yrpaBiIeHUsS
KOPIIOpAIMsIMU, XOJIIUHTaMH, (MHAHCOBO-TIPOMBIIUIEHHBIMU TPYIIIAMH, U T. Tl. OPraHU3AUIMU
U UX YacTSAMU B COBPEMEHHBIX YCIIOBHUSAX - 3TO 3aKOHOMEpHBIA mporecc. [pyroe neno, 4tro
BOCTIOJIHATH pazHOoOpa3ue yrnpaBIsoUIei CUCTEMbl HYXKHO 32 CYET BHEJIPEHUSI KOMITbIOTEPHBIX
U JPYTUX MPOTPECCUBHBIX TEXHOJOTUH yIpaBICHUS] U MaTeMaTHUYECKHX METOJIOB, a HE 3a CUET
NPUBJICUCHHS] JOTIOJHUTEIBHBIX JTIOICKAX PECYPCOB.

3aKoH HEOOXOAMMOI0 pa3HOOOpa3usi UMEET MPUHIMIHAIBLHOE 3HAYCHUE JUIs Pa3paboTKu
ONTUMAIILHOW CTPYKTYPBI CUCTEMBI YIIPABICHUS, aHAIN3a CUTYAI[MH U IPUHATHS KOMIIETEHTHBIX
pemienuii. Ecnu neHTpanbHBIA OpraH ymnpaBieHUS NMPU COXPAHEHHHM DPAa3yMHBIX pa3MEpOB He
o0iamaeT HEOOXOAMMBIM Pa3HOOOpa3HeM, TO CIEAYET Pa3BHBATh HUEPAPXUYECKYIO CTPYKTYpY,
nepeaaBasi IPUHATHE ONMPEACNICHHBIX PEUICHU Ha HIDKHHE YPOBHHU M HE JOIYycKasi, YTOObl OHU
IpeBpallaiuch B IEpeJaTOYHble UHCTaHIMU. [17]

MeTo0510THsI CUCTEMHOTO aHalu3a MPECTaBisieT co00il TOBOJIBHO CIOXKHYIO U MECTPYIO
COBOKYITHOCTb IIPUHITUIIOB, TIOAX0/I0B, KOHIICTIIIUI U KOHKPETHBIX METOJIOB, 1 METOIHK.

Jlo cux mop HeT eAMHOTO MOJAXO0Ja M KiIacCU(UKAIMKU UMEIOIIUXCSI METOJAUK CHCTEMHOTO
aHalM3a, OJHAKO CYIIECTBYET HECKOJbKO HamOojiee H3BECTHBIX W TMOIMYJSPHBIX METOIUK,
UMEIOIINX CBOM OCOOEHHOCTM KOJHMYECTBA W COJAEpKAHHS JTAalOB CHUCTEMHOIO aHalu3a.
Paccmotpum ux Himke. [3]

[To C. OnTHepy aHATN3 CUCTEMBI IIPOBOJIUTCS B CJIEAYIONIEH OCIEI0BATEIHLHOCTH |
WnenTudukamnysi CHMITOMOB;
Onpenenenne akTyalbHOCTH MPOOIEMBIL;
Ornpenenenue nenu;
BckpbiTHE CTPYKTYpBI CHCTEMBI U €€ 1e(DEKTHBIX 3JIEMEHTOB;
Omnpenenenne CTPYKTYpbl BO3MOKHOCTEH;
HaxosxneHue anpTepHaTHB;
OneHka anbTepHaTHB;
Br160p anbTepHaTUBEI;
CocraBneHue peleHuii;
0. [Tpru3Hanue peneHust KOJIIEKTUBOM UCIIONHUTENEH U PyKOBOACTBOM;
11. 3amyck mpoliecca peajiu3aluy peleHus;
12. YnopaieHue npoleccoM pealu3aly peleHus;
13. OrieHka NOCTECTBUN pealh3aliuu.

BOoo~NoORWDNE

ITo C. SIury MeToauka NpoBEAECHUSI CACTEMHOI0 aHaIM3a CIEAYIoNIas:

OnpeneneHue 1eneil Opranu3alni;

BrrsBrnenue npo6iieM opraHu3zaimu;
Hccnenoanue npo0ieM U MOCTAHOBKA TUArHO3a;
[Touck pemenus npoOIeMsl;

OneHka Bcex abTEepPHATUB U BHIOOp HAMITyUIIEH;
CornacoBaHue pelIeHU B OpraHu3aluu;
VYTBepxKIeHUE peleHns;

[ToaroToBka Kk BBOAY;

VYrpapieHnrne IpUMEHEHUEM PEICHHUS;

0. [TpoBepka 3 HEKTUBHOCTH pEIICHHS.

HBOooo~NoGRWDNE

[To FO.U. YepHSAKY IPOBECTH CUCTEMHBIN aHAIN3 MOKHO CJIEIYIOLIMMU dTanamu [6]:



Amnanu3z npobiaemsl;

OnpeneneHne CUCTEMBI;

AHaIU3 CTPYKTYphl CUCTEMBI;

®dopmupoBaHUEe OOIIEH 1IeTTM 1 OCHOBHOT'O KPUTEPHSI,;
JlexoMI103U1IMs 11eJIH, BBISIBIICHHE MOTPEOHOCTH B pECypcax, Mporeccax;
BrlsiBIIeHHE pecypcoB U MTPOIIECCOB, KOMITO3HUITUS TIEITH;
[TporHo3 u aHanu3 OyIyIIMX yCIOBHIA,

O1ieHKa 1eJ1ei U CPEeNICTB;

Ot60p Bapuanra;

0. JlMarHo3 CyliecTBYIOIIEH CUCTEMBI;

11. ITocTpoeHne KOMILUIEKCHOU ITPOrpaMMBbI Pa3BUTHS,

12. [IpoekTupoBaHue OpraHU3aUN IS TOCTHIKEHUS TIEITH.

HBoOoo~NoR~WNE

IIo 3.A. KaIII/ITOHOBy BBIACIAKOT CICAYIONIUEC ITOCICHOBATCIIbHBIC 3TaIllbl CUCTCMHOI'O
aHaJIM3a:

1. ITocTaHoBKa 11€JIell 1 OCHOBHBIX 3a/1a4 UCCIICIOBAHUS;
2. OrnpeneneHre rpaHul] CUCTEMBI C LIEIbI0 OTACICHHUS 00BEKTa OT BHEITHEH CpeIbl,
pa3rpaHUYEHUs €r0 BHYTPEHHUX U BHEIIHUX CBSI3EH;
3. BrisiBIeHHE CyTH LIETOCTHOCTH.
Pexomenayercst 1uisl JOCTUKEHUS HAUTYYIIErO Pe3yJibTaTa IPUMEHATh HECKOJIBKO

METOAUK I CUCTEMHOI'O aHaIn3a OJHOM U TOM JKe CUTyalllu.

3aoanue

BriGepute HekoTOpyro cucreMy u uccienyite e€. IlpoananusupyiiTe cuctemy COTJIacHO
JTaraM CUCTEMHOTO aHaju3a, onpeaeneHHbIM B Metoaukax C. OnrtHepa, C.fura, FO.U. Yepnska
u O.A. Kanuronosa. Pe3ynbTaTsl mpencraBbTe B BHJAE CBOJHOW TaOJIMLbI, CTPYNIIUPOBAB IO
CTPOKaM CXOXHE 3TaIbl.

Konmponwvnuvie 6onpocwi

KaxoBa 065acTh HHTEpECOB KUOEPHETUKHU KaK HAyKu?

Kakoe ynpaBieHue Ha3bIBaeTCs KUOSPHETHUECKUM?

O 4éM roBOpHT 3aKOH HEOOXOAMMOTO pazHOOOpa3us, chopmyaupoBaHHbId Y.P. Dmbonu?

Yro Takoe METOIMKa CUCTEMHOTO aHanu3a?’

Kakue cxoune aTansl B pa3IMyHbIX METOMKAX aHAJIN3a CUCTEM.

HazoBuTe HECKOIBKUX aBTOPOB METOAMK CUCTEMHOTO aHAJN3a.

B uem oTiinuue Meroank cucreMuoro ananusa C. Ontaepa u C. Sura?

B uem cyTth MeTonuku cuctemuoro ananusa FO.M. Yepnska?

Ilepeuncnure sTans! avanusa cuctemsl o J.A. KanutoHoBy.

10. Urto sBisieTcs OCHOBAHHMEM MJIsi OLIEHKH 3(PPEKTUBHOCTH MPHUHSTHIX MO UTOTaM
aHaJIN3a CUCTEMBI PELLICHUN?

CoNoOR~WDNE

JlabopaTopnasi paGora Ne 7
OnpenesieHue HAWJIYYIIEr0 M ONTUMAIBHOIO pemieHuii. Ucnoib30BaHne NpuHIMIIA
IMapero aJ1s1 aHAIU3Aa CUCTEMBI

Llenv pabomot



O3HaAKOMUMBCA ¢ NOHAMUAMU HAUIYYULIE20 U ONMUMATbHO20 pPeueHUs. UCCLe008amby
2Panuybl NPUMEHUMOCTU 2pAPUUEcKUX Memoo0o8 onpedeneHUusi peuleHus 3a0ayu, U3yyumso
OCHOB8bI ONMUMU3AYUU U 0DIACTb Peulaembix 3a0ay.

Hngpopmayusn

B 1897 romy wranpsaHckuii skoHoMmucT B. Ilapero, ucciemoBaBUIMi pacnpenciieHue
MaTepuaIbHBIX PECYpCOB CPeAM Pa3IUYHBIX CIOEB HAacelleHWs AHIIIMU TOrO BPEMEHH, BBIBEIN
dbopMyiy, MOKa3bIBaIOIIYI0, YTO OJjlara pacmpenessioTcss HepaBHOMEpPHO. JTa Teopus Oblia
MPOWJITIOCTPUPOBaHa Tpaduuecku amepukanckuMm skoHomuctoM M. C. Jlopeniiom B 1907 roay
nuarpamMmoi. O0a ydeHBIX MMOKa3alid, YTO B OOJBIIMHCTBE CIlydyaeB HauOObIIast 0T JOXO0B
WIH OJar MPUHAUICKUT HEOOJIBIOMY YHCTy JTroAcH. Tak Obu1 3am0xkeH 3akoH 80/20, KOTOPBIi, K
coxalieHuo, caMm IlapeTo He cMOT KOPpPEeKTHO OOBACHUTH. M3-3a 3TOro oH OBUT OcTaBieH 0e3
BHUMaHus ax 10 1949 roma, korma mpodeccop wu3 [apBapackoro YHUBepcHTETa
Joxopmx K. 3und oOpatun BHUMaHHE Ha CIEAYIOUIYIO 3aKOHOMEpPHOCTh. OH MpHIIET K TOMY,
4T0 0k0s10 20-30% ycmiuit narot pedyabtatuBHOCTh B 70-80% oT Makcumyma, KOTOPBI MOKHO
OT HUX NONy4uTh. Takum oOpaszoMm, 3und 3aHOBO OTKphLI mpuHIMN [lapero, mokasaB OCHOBBI
CaMOOpraHu3alMu Bcex pecypcoB. [18]

Hokrop W. JlKypaH INpUMEHUT AUArpaMMmy
M.C. JlopeHua, uccienysi CTaTUCTUKY paCIpeeIeHus
Opaka Ha MPOU3BOJICTBE, €lIe pPa3 MOATBEPANUI MIPUHIIUII
80/20, u u3nan KHUTY, B KOTOPO cpopMHUpOBa 3aKOH
«HEMHOT0ro, MMEIOUIEro peuaroniee 3HadeHue». OH
yKa3zajl, 4To B OOJIBIIMHCTBE CIy4yaeB MOJaBIISIOIIEE
yuciio Je(eKTOB U CBSI3aHHBIX C HUMH IOTEpPb

BO3HHUKAIOT HM3-3a OTHOCHTEIFHO HEOOJBIIOr0 4YHCIIa
IMPpUYHH. HpI/I 9TOM OH HWIUIIOCTPUPOBAJI 3TO C INOMOLIBIO AWArpaMMbl, KOTOpasA IMOJIy4dHJia
Ha3BaHUC JUArpaMMbl HapeTo. V4eHbIil B cBOEH PYKOIIMCH ITpU3BIBA]I K MACCOBOMY BHCAPCHUIO
JaHHOT'O HIPHUHIOHIIA B Pa3JIMYHBIC C(bepbl MMPpONU3BOACTBA, I[a6BI HUCKOPCHUTH 6pa1< U TIOBBICHUTH
Ka4CCTBO BBIITYCKAaCMbIX TOBApPOB.

CerofHst 3TOT 3aKOH TPHMEHSETCS TMPaKTHUECKH B JIIOOBIX 00JacTAX JEeATeTbHOCTH.
SnoHCKM cO03 Y4EHBIX M MHXKEHEpoB B 1979 r. Bkmrounn nuarpammy [lapeto B coctaB cemu
METOJIOB KOHTPOJISI KaYecTBa.

Urak, B obmem cuydae, «[Ipuamun 80/20» rmacut, 4YTo HEOONbIIAsS AONS TPUYHH,
BKJIQJ[bIBAEMBIX CPEJCTB WM MPUIAraeMbIX YCHIHA, OTBEYAET 3a OOJBIIYIO JOTI0 PE3yNIbTATOB,
MOJTy9aeMOU MPOAYKITMH WIIH 3apab0TaHHOTO BO3HATPAKICHHUS.

Hampumep, Ha nonydenne 80% pesynbratoB yxoauT 20% Bcero 3aTpaueHHOTO BPEMEHHU.
BoeixoauT, yTo Ha mpakTuke 4/5 NPUIOKEHHBIX YCWIMKA MPAaKTUYECKH HHUKAK HE BIMAET Ha
pe3ynbTar.

Takum o6pazom, I[lpunnun 80 Ha 20 yTBEpKOaeT, 4YTO IUCHPOMOPIUS SBISETCS
HEOTBEMIICMBIM CBOICTBOM COOTHOLICHUA MCKIAY npuinHamMu n pe3yiibTaTaMu,
BKJIQJIbIBAEMBIMH U MOJY4a€MbIMHU CPEJICTBAMH, MIPUJIAra€MbIMH YCUJIMSMU M BO3HArpa)<J1I€HUEM
3a HuX. Beipaxenue «80/20» xopolo omuchbIBaeT JaHHYIO auctpornopuuio: 20% BIOKEHHBIX



cpencts npuHocAr 3a 80% otnaun; 80% cnencruil npoucrekatot u3 20% npuuul, 20% ycunui
naroT 80% pesynbraTos. [18]

Ta6mmuma 3. — [Ipumepsr npumenenus «lIpunnuma 80/20»

Yto onpepenset «MpuHumn 80/20»

O6nactb
npUMeHeHuA 20% 80%
obwmit o6bem
aCCOPTUMEHT
BbusHec MPOAaX
nokynarenewu NPOLEHT NpPUbbLIAK
NCXOAHbIX CTOMMOCTb FOTOBOFO
MponssoacTeso
NpoAyKTOB nsgenusa
NPecTynHUKOB npectynieHui
BoaMTENEN aTn
061wecTBo 6pauytoLmxca Pa3BoAoB
BO3MOXHOCTEMN
neten CUCTEMbI
obpasoBaHus
ofeXAbl B Bpems
rapaepobe NCNo/ib30BaHMUA
NOXKHbIX
Jdom NPUYMH cpabatbiBaHMii
CUTHANM3aumm
. . HaKan/aMBaemoro
OencTeui
mycopa

JlBurarenb BHYTPEHHEro CropaHus HamiagHo crpaBeminBocTh [Ipununuma 80/20: 80%
SHEPIUH, BBIACIUBILEIHCS MIPU CTOPAHUU TOIUIUBA, TEPAETCs, a KojecaM nepeaaercs auib 20%
Beel aHeprun. Otu 20% Tomua npousBoaT 100% Bcero qBUKEHMUS.

[uarpamma IlapeTo — MHCTPYMEHT, MO3BOJSIOMIMN pPACOpPENEIUTh YCWIHAS JJIA
pa3pelieHusi BO3HUKAIOIIUX MPOOJIEM U BBIABUTH OCHOBHBIE NPUYHHBI, C KOTOPBIX HYXKHO
Ha4yuHaTh JAeiCTBOBaTh. Pasinuaror nBa Buna quarpaMm [lapero — o pesynbraram v NIpUYUHAM.

Juarpamma Ilapero no pesynbraTaM JeSATEIbHOCTH. DTa AUarpamMma MpeJHa3HadyeHa s
BBISIBJICHUSI TJIaBHOM MpoOJeMbl M OTpa)KaeT CJIEAYIOUIME HeXellaTelbHble pPe3ylbTaThl
JESTEIIBHOCTH

— KayecTBO: Je(EKTHl, ITOJIOMKH, OIIMOKHM, OTKa3bl, pEKJIaMallid, PEMOHTHI, BO3BpAThI
HPOAYKIINY;
— cebecTouMoCTh: 00bEeM NOTEPD, 3aTPATHI;



— CpPOKH IOCTaBOK: HEXBATKa 3aI1acoOB, OIINOKM B COCTABIEHUU CUETOB, CPbIB CPOKOB ITOCTABOK;
— 0e30IMacHOCTh: HECUACTHBIE CIy4YaH, Tparndeckre OmnOKH, aBapuu.

Huarpamma Ilapero mo mnpuumHam. DTa IuarpaMMa OTpaXkaeT HPUYHHBI TMPOOIeM,
BO3HMKAIOIIKX B XOJI€ IIPOU3BOJCTBA, U UCIIOJIb3YETCs [ BBISBICHUS INIABHOU U3 HUX:

— HUCHOJHUTENb pPaboOThl: CMEHa, Opuraza, BO3pacT, ONBIT paboThl, KBaTU(pUKALMS,
WHAMBUYaJIbHbIE XapaKTEPUCTUKU;

— 00opyaoBaHUE: CTaHKU, arperarbl, HHCTPYMEHTBI, OCHACTKA, OpraHU3alsl HCIIOIb30BaHMUS,
MOJIEJIH, IITaMIIbL;

— CBIpbE: U3TOTOBUTENb, BUJ ChIPbs, 3aBOA-IIOCTABIIMK, TAPTHUS;

— MeToA  paboThl:  yCIOBHSA  IPOW3BOJACTBA,  3aKa3bl-HAPSbl, NpHUEMBl  paloOTHI,
H0CJIEI0BATEILHOCTD ONEpaLnii;

— H3MEpEHUs: TOYHOCTh (yKa3aHUM, YTeHMsI, IpUOOpHas), BEPHOCTh U MOBTOPSIEMOCTh (YMEHHE
JlaTh OJMHAKOBOE YKa3aHWE B MOCIEYIOUIMX HM3MEPEHUAX OJHOrO0 M TOrO e 3HAuyeHUs),
CTaOUIILHOCTDH (IIOBTOPSIEMOCTh B TEUEHUE IJIUTEIBLHOIO MEPUOJIa), COBMECTHASI TOYHOCTb, T.
€. BMecTe ¢ INpUOOpHOW TOYHOCTBIO W TapUpPOBAaHUEM MpPUOOpa, THUI H3MEPUTEIHHOIO
npubopa (aHaIoroBbIH WK 1UdpoBoii). [18]

IToctpoenune nuarpammsl [lapeTo cOCTOUT U3 CAEAYIOIIMX IArOB:

Hlar 1. IIpenmonaraercs, 4YTO Ha JaHHOM JTale Mbl YK€ HMEEM pe3yJbTaTbl BCeX
OPeIbIAYIINX 1IaroB M0 peleHio npodsieM: GOpMyJIMPOBKA U MOCTAHOBKA MPOOJIEMBI, aHAIHU3
ee, cOOp HEOOXOOMMBIX TAHHBIX M (UKCAMA WX B KOHTPOJIBHBIX JIMCTKax. sl moctpoeHus
JuarpamMmbl Heo0X0IuMo pa3zpaboTarh O1aHK TaOIMIIbI, B KOTOPYIO 3aHOCST:

— Tunbl (IpU3HAKH) ciiydaeB, (akToOB (JaHHBIE Jy4yllle BCEro pacrojiararb B YOBIBAIOIIEM
HNopsiIke - B Hadase TaOMUIBI THUN COOBITHS, WMMEIONIMKA HamOOJbIIee KOJIHMYECTBO
MOBTOPEHHI, B KOHIIE TAOIHIIBI - HANMEHBIIIH );

— KOJIMYECTBO MOSBJIECHUH (TIOBTOPEHUI) Ka)KJJOTO TUIIA;

— HaKOIUICHHAs CYMMa YMCIIa KKIO0Tro TUMa (C HapacTAIOUIMM UTOTOM: K YHCITY MPEIBbIIYIIEeTO
TUIAa MpUOaBIIeTCs Cclenyolee);

— TPOIEHT YMCIIa 0 KaXIOMY IPU3HAKY B 00IIeH CyMMe;

— HaKOIUJICHHBIN MPOIIEHT (C HAPACTAIOIIUM UTOTOM).

B Tabmuue cienyer moacyuTarh OOLIYIHO CyMMY KOJMYECTBA CIy4aeB IO BCEM THIAM

(mpu3HaKam).
Hlar 2. Tanee HE0OX0AUMO HAYEPTUTh OJJHY TOPU3OHTAIBHYIO U JIBE BEPTHKAJIbHBIE OCH.

— BCPTUKAJIBHBIC OCH:
e JieBas OCh ¢ MHTepBasaMu OT O 10 001Iei CyMMbI KOJMUYECTBA BHISIBICHHBIX CIY4aeB;
e 1paBas ock ¢ uHTEpBaamu ot 0 1o 100.

— TrOpu30OHTallbHasA och. VIHTepBasibl HA HEW MOJIKHBI ObITh OJMHAKOBBIMH U COOTBETCTBOBATH
YUCITY TUIOB (ITPU3HAKOB), YKA3aHHBIX B TaOJIHIIE.
Har 3. Ctpoutcs cTONIOMKOBAs AMAarpamMma Mo 3HAYEHUSM TUIOB (MPU3HAKOB) CIy4yaeB U

KyMynsaTuBHas KpuBas (kpuBas [lapero). Ha BepTukansx, COOTBETCTBYIOUIMX MPABbIM KOHIIAM
KKIOrO0 HWHTEpBajla HAa TOPU30HTAJIBHOM OCH, HAHOCATCS TOYKM HAKOIUIEHHBIX CYMM
(pe3yabTaTOB MIIHM MPOLEHTOB) U COSAMHSAIOTCS MEXKAY cO00i OTpe3kaMu NpsSMBIX.

Illar 4. Ha AuarpaMme pacrojararoTcsa BCC 0003HaUCHHS U HaAIlnuCu:

— HAJMUCH, Kacarolluecs AuarpaMMmbl (Ha3BaHHE, pa3METKa YHCIOBBIX 3HAYCHHH Ha OCSX,
HaWMEHOBAHHE KOHTPOIMPYEMOTO U3IETHs (COOBITHS ), UMSI COCTaBUTEIIS TUarPaMMBbI);



— HA/IHUCH, Kacalolrecs JaHHbIX (mepuoj coopa HHPOpPMAaLUU, 00bEKT UCCICAOBAHUS U MECTO
€ro MPOBECHHUS, 00IIee YUCIIO 00BEKTOB KOHTPOJIs) (puc. 15).
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Heenenyemuie thakToper (HoMepa manenuii): (1—5) — dakropsr,
TIPENCTARAAIONTHE WHTEpeC; 6 — mpoune dakToph

Pucynok 15. I[Ipumep nocrpoenust quarpammsl [lapeto
CoBeTbl 10 NOCTPOEHUIO AuarpaMmsl [lapeto:

1. Cnenyer ucnonabp30BaTh pa3Hble KIACCU(UKALUN U COCTABUTh KaK MOKHO OOJIbIIIE AMATrPaMM
[Tapeto. Cyth mpoOiieMbl MOXHO YJIOBUTH, HAOJIOAas SBICHUE C PA3HBIX TOYEK 3PCHHS,
M03TOMY B&)KHO ONMpPOOOBaTh pa3iMuHble MYTH KIACCH(PUKAIUU JAaHHBIX, TOKA HE BBIBATCS
HEMHOT'OUHMCJIEHHbIE Ba)KHbIE (PAKTOPBI, UTO U CIYKUT 1iebto aHainu3a [lapero.

2. HexxenaTenbHo, 4TOOBI Ipymna «mpouney» (HakTopbl (WIH OT «APYTHUe») COCTaBisia O0NbIION
nporenT. Ecim Takoe mpomcxoauT, 3HAYHT, OOBEKTHI HAOIIONEHUS pacKiacCH(pUIIMPOBaHBI
HEMpaBWIBHO U CIMIIKOM MHOTO OOBEKTOB IONAjo B OJHY Ipymmy. B 3ToMm ciyyae Hamo
UCTIOJIB30BATh IPYTOM MPUHIINTT KJIACCHU(PUKAIHH.

3. Ecnu naHHbIE MOYKHO HPEACTaBUTH B JACHEKHOM BBIPQXKEHUH, JyYIle BCEro MOKa3aTh 3TO Ha
BEPTUKAIBHBIX OCsAX auarpammbl [lapeto. Eciin Henmb3s OLIEHUTH CYIIECTBYIOIIYIO MPOOIIEeMy
B JICHE)KHOM BBIPaXXEHUHU, CaMO UCCIIEZIOBAHUE MOKET 0Ka3aThCsl HEI((HEKTUBHBIM. 3aTpaThl —
BA)KHBIN KPUTEPUI U3MEHEHHUH B YIIPABJICHUH.

Tepmun «ONMUMATLHOCMbY — O3HAYAEM XAPAKMEPUCMUK)Y KAYecmea NpUHUMAemblx

peuwienuti (ONMuManbHoe peuileHue 3a0a4y, ONMUMALbHLIL NIAH, ONMUMATbHOE YNpasieHue),
Xapaxkmepucmuky COCMOAHUSL CUCTeMbl UNU ee NoGedeHUs (ONMUMANbHAs MpPAeKmopus,
OnmMuManIbHoe pacnpeoeiienue pecypcos, ONmumMaibHoe OyHKYUOHUposanue cucmemsl) u op. Bcé
9MO He abCoNOMHble NOHAMUA. HENb3sl 2080PUMb 00 ONMUMATLHOCMU 8000Ue, 8He YCI08UL U
0e3 moyHo onpedeneHnblx Kpumepues onmumanvhocmu. Pewenue, naunyuuiee 8 00OHUX YCTIOBUAX
U ¢ MOYKU 3PEeHUsI 0OOHO20 KPUMEPUSL, MONCEN OKA3AMbCsl OANIeKO He IYYUUM 8 OPYeUX YCI108UsX
u no opyeomy Kpumepuio. I[lpumenumenbHo K OOIbUUHCIEBY CUCTEM, NPUXOOUMCA YHUMbIBAMb
makoice akmop ycmouuugocmu npeonazaemozo peuwieHus. Mooxem oxazamvca mak, 4mo
ONMUMATBHBIN PACYUEMHBII NIIAH HEYCMOUYU8: 1iobble, 0adce He3HaAYumenbHoe OMKIOHEHUs. Om
He20 MOo2ym Npusecmu CUCmeMmy K He2amusHbIM NoC1e0Cmeusm U oaxce K Kkpuzucy. M ¢ smom
cnyuae yenecoobpasHee NPUHAMb He CAMbIU ONMUMANbHLIU, HO 0ojee YCmOouuusvlli NiaH,
OMKIOHEHUSI OM KOMOPO20 OKANCYMCS He cmoib onacHuimu. Kpome mozo, nockonvky mooens
HUK020a He Obleaem MOYHbIM ONUCAHUEM CUCMEMbl, MO U NOJYYeHHOe HA e€ OCHO8e peuleHue
makace He A61Aemcs 0043amenbHO HAULYHWUM peuleHuem peanvHou 3aoadu. M éce dce oHo

Jayyute 1106020 Opy2020 peuieHus], NOAY4eHHO20 UHbIMU MemoOamu U ¢ OpYeUMU KpUmepusmu.
[19, 20]



HUmanvauckuii sxonomucm B. [lapemo mamemamuyecku cqpopmyauposan 00uH u3 camvix
PACNPOCMPAHEHHBIX KpUmMepues OnmumMalbHOCMu, KOMopblil NOLYYUL NPUMEHEHUe He MOIbKO 8
9KOHOMUKE, HO U 8 eCMecmEeHHbIX Haykax u mexnuke. llapeto copmynupoBan ero Tak:
«Crnemyer cuuTarh, 4TO JII0O0E U3MEHEHUE, KOTOPOE HUKOMY HE MPUYHHSIET YOBITKOB U KOTOPOE
MPUHOCUT HEKOTOPBIM JTIOJISIM TOJIB3Y (10 UX COOCTBEHHOW OIICHKE), SIBIISCTCS YIYYIICHUEM).
Kpurepuii [lapeto mpuMeHsieTcs NMpH pEIICHHUSIX TaKUX 3ajad, KOrJa ONTHMHU3AIUS O3Ha4YaeT
yIy4IICHUE OJHUX ITOKA3aTeICH MPH YCIOBHH, YTOOBI APYTHe HE YXYAIIAINCH.

3aoanue

Bvibpams cucmemy unu npoyecc oas ananuza. Ilocmpoums ouacpammul Ilapemo no
APUYUHAM U NO  Pe3VIbMAmam OesmeibHOCMU CUCHEMbl, UCCIe008as8 pgdhexmusHocmu
cucmemvl/npoyecca, ucxoos uz «llpunyuna 80/20». Oyenums Koppexmnocms memooa.

KOHmpOJ'leble e8onpocol:

1.Kem u xorma Obul COPMYIHMPOBAH 3aKOH «HEMHOTOTO, HWMEIOIIEro pelaromiee
3HaYeHUE»?

2.Yto o6bruno mmmoctpupyet Kpusast [Tapero?

3.UYro BeIsBisieT auarpamma [lapero o pesynbratam aesTeabHOCTH?

4.Yto nokaspiBaeT quarpamma [lapero no npuunnam?

5.B uém 3akirodaercs 3aja4a ONTUMAIBHOTO yIIpaBiIeHUs?

6.Yro o3nauatot obnactu A, B, C Ha nuarpamme Ilapeto?

7.4Yto obmiero u B 4éM paznuuus Mexay auarpamMmmoit [lapero u quarpammoii Mcukasa?

8. KakoB anroputm noctpoenus auarpammsl [lapeto?

9.IIpuBenure coOCTBEHHBIE TpUMeEPHI paboThl MpuHLUIA «80/20.

10. Kak MoHO HcIoyib30Bath npuHImi [lapero B yuéoe?



JlabopaTopHasi padora Ne 8
Metoabl ucciaenoBanus cucreM. MeTox CHHEKTHKH

Llenv pabomut

Hayuumuvca naxooums ananocuu u memagopul 01 npoyeccos u A6ieHull, NPOUCX00AUUX 6
MEeXHU4eCcKUx U 6 NPUPOOHLIX CUCEMAX.

Hugpopmayusn

TepMI/IH «CHUHCKTHKa» 3aMMCTBOBAH H3 I'PCUYCCKOI'0 A3bIKA. On o3HayaeT COCANHCHUC
BMCCTC PA3JIMYHBIX U HC HMCIOIIIUX BUJIHUMBIX CBSI3€H 3JIEMEHTOB.

B 1980 rogy nBoe yuénbix u3 Muunranckoro ynuBepcurera (CIIA) Mopu I'uk u Kut
Xonuoak. 3afanuck B cBo&éM uccinenaoBanuu (puc 16) Bompocom: «OTKyna BO3HUKAIOT HOBBIC
unen?»

COGNITIVE PSYCHOLOGY 12, 306355 (1980)

Analogical Problem Solving

Mary L. Gick axp KeiTH J. HoLyoak

University of Michigan

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

subjects who first read a story about a military problem and its solution tended to
generate analogous solutions to & 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 cTaThi, MOCBALIEHHONW UCCIIEOBAHUSIM PELIEHUsI TPOOJIEM METOJI0M
aHAJIOTUH

B cBoém 50-cTpaHMYHOM HCCIEAOBAaHUM OHHM JIOKAa3ajdd, 4YTO OOJBIIMHCTBO OOIIUX
BBIBOJIOB C/ICJIAHO MPU OOHAPYXKEHUU 1Mo 100us (aHamoTHii 1 MeTadop) MeXAy NByMs WM OoJiee
cutyanusaMu. llpueMbl HCMONB30BaHMS aHAJIOTHH OTHOCATCA K METOJaM TICHXOJIOTUYEeCKON
AKTHBU3ALMHY TBOPYECKOTO MbIILIEHHUS. [21]

HaunGosee nHTEpECHBIM METOJIOM, MCTOJB3YIOIMINM aHAJIOTHH, SIBIsSETCS «CHHEKTHKa» —
METOJI pelIeHUus H300peTaTeIbCKUX 3aJad M TOWCKa HOBBIX OW3HEC WUIeH Tpymmoi
CIEIHUAIMCTOB, IIMPOKO WCHOJB3YIOMIMX pPa3UYHbIE THUIBI AHAIOTHHA. OTOT METOJ ObLI
npemsioxed Y. 'opgonom (CHIA) B 1952 roxy. OH 0CHOBaH Ha CBOMCTBE YEJIOBEUECKOTO MO3Tra
YCTaHaBIUBATh CBSI3M MEXAY CIOBaMH, MOHATUSMHU, YyBCTBAMU, MBICISIMU, BIEUATICHUSAMH, T.
€. YCTaHaBJIMBATh AaCCOIMATHUBHBIC CBSI3M. DTO TPHUBOJUT K TOMY, YTO OTJEIHHOE CIIOBO,
HaOJIOZICHUE U T. 1. MOTYT BBI3BaTh B CO3HAHUHU BOCIIPOHM3BE/ICHUE PAHHEE TIEPEIKUTHIX MBICIICH,
BOCIIPUATHH, W "BKIIOUHTH' Ooraryro HWHGOPMAIMIO TMPOIUIOTO ONBITa JJis pEIIeHUs
MOCTaBJIEHHOM 3a/1a4il. DTOT METOJ OTHOCUTCS K ABPUCTUYECKUM METOAM.



[TogoGHO MoCKa3Ke, aHAIOTHUS JTIOJDKHA BOCTIPUHUMATHCS KaK COCTaBHAsI 4acTh PelraeMon
3a7a4i. BBIIEHSIOT 4eThIpe OCHOBHBIX THIIA AHAJIOTHMA:

Jlnunasi anasorusi. Eciiu BBl X0TUTE pa30o0paThCsl B CII0KHOM SIBIICHHH, TIPEACTABbTE CeOsI
COCTaBHOM YacTbIO JTOro sBieHus. Hampumep, ecim Bbl XOTUTE IIOHATH MOJEKYISIPHOE
CTpOEHHE CMeCH, MpecTaBbTe ce0s Momekynoil. Kak Ob1 Bel moBenu cebdsi? Kak moctymuinu Ob1
JIpYTH€ MOJIEKYJIbI, K KOTOPBIM Bbl HAMEPEHBI NPULIENUTHCS? MOXKET, Bbl YBUJIUTE € 3TOM TOUKU
3pCHUA TC HCYJIOBUMBIC CBA3U, KOTOPLIC 6BIJ'II/I PpaHeC BaM HCAOCTYITHEIL.

IIpsimas ananorus. CornocraBbTe 3a1a4y, HaJl KOTOPOU BBl paboTaeTe, C PSAIOM 33134 U3
COBCEM Jpyrux obmacteid. ITOT MeToi ObUT MCHodb30BaH Ajiekcanapom ['psmom bemtowm:
«MeHs OCeHWJIO: BEJlb Ha CaMOM JeJie XPSIIU YEJIOBEYECKUX YIIEH CIMIIKOM MacCHBHBI I10
CPaBHEHHMIO ¢ TOHKOM MeMOpaHOH, KOTOpas yHpaBiseT UMH, U €CIM Takas TOHKas MeMOpaHa
MOJKET 3aCTaBUTh JIBUraTbCsi OTHOCHUTEJIBHO IPOMO3JIKHE XpsIIM, TO moyeMmy Obl moeil Ooiee
TOJICTOM M IUIOTHOH MeMOpaHe He 3acTaBUTh JABHUraThCs CTalIbHYIO IUIACTUHKY». Tak ObuI
npuayMaH TenedoH.

CuMmBo/IMuyecKasi aHAJOrus. OTa CTpaTerus peuleHus 3aaad TpeOyeT 3pUTEeNbHOro
BooOpakeHusi. Ee 1enp — oTopBaTbCs OT OrpaHUYEHUM, HAKJIAIbIBAEMBIX CIOBAMU WU
cuMmBojiaMu. Ecim BBl IbITaeTech co3JaTh YETKUM 3pUTENbHBIA 00pa3 3ajaud, TO MOXKETe
YBHJIETb U PELICHUE, IPOCBEYHUBAIOLIEE CKBO3b ITOT 00pa3s.

danTacTuyeckasi aHajorus. Kakoe pemeHue npuxoguT BaM Ha yM B BallMX CaMbIX
dantacTuueckux Medrax? Hampumep, Bbl MOXKeTe BOOOPa3UTh JBYX MaJIeHbKUX HACEKOMBIX,
KOTOpble OynyT aBTOMAaTHYeCKH 3acTeTMBATh Ballly KYpPTKY, WIM TYCEHHILY-LIEJIKOIpsAa,
KOTOpasi HayHeT OBICTPO MPSICTh IIETK, YTOOBI BBl HE 3aMEp3JIU MPU PE3KOM MOXO0JIOAAHUU. DTO
npuMepsl QaHTacTUyeckux aHajmoruil. Kak u B ciiyuae MO3roBOro mrypma, (aHTacTUYECKUE
AQHAJIOTMM MOTYT BBIPAXaThCsl B OE3yMHBIX, JAJIEKMX OT PEalbHOCTU HJIEAX, KOTOphIE, BEChbMa
BEPOSITHO, 3aTeM OyayT MpeoOpa3oBaHbl B IPAKTUYECKHE U BBITOJHUMBIE pelieHus. [22]

MeTo/1 CHHEKTUKY TPUMEHSIETCS KaK B MHAWBHUIYaJIbHOM, TaK U B KOJUIEKTUBHOM MOPSJIKE.
B KonnexkTUBHOM NpoQeccCHOHAIbHOM MNPUMEHEHWH Ha HayajJbHOM 3Tale CHHEKTHYECKOIO
OO0CYX/IeHUSI aHAJOIMM UCIOJNB3YIOTCS JUId HauOojiee YEeTKOro BBIABICHHS W YCBOEHUS
YYaCTHHKAMHU CYTH perraeMoil mpo6semsl. [TpoucxoauT oTkas oT OYeBUIHBIX pelleHui. 3aTeM B
npoliecce CHelHaabHO OPraHU30BaHHOTO OOCYXKICHMS OINpPENeNsIoTCs TJIaBHblE TPYIHOCTH U
OPOTUBOPEUMs], TMPENATCTBYIOIIME pelieHnio. BrIpabaTbiBatoTcs HOBBIE  (HOPMYIHPOBKU
npo0OsieMbl, ompeAenstoTcs Lenu. B nanpHeileM Npu MOMOIIM CHEIHAIbHBIX BOIPOCOB,
BBI3BIBAIOIIMX AHAJIOIMM, OCYIIECTBISETCS MOMCK uaed u pemeHuil. IlonydeHHble pemeHUs
MOJIBEPIaloTCsl OlleHKe U IpoBepke. [Ipu He0OX0AMMOCTH TPOUCXOIUT BO3BpAT K MpodieMe s
MOBTOPHOTO €€ OOCYXKIACHHS U Pa3BUTHUS TIOJyUYEHHBIX paHee uaei. [22]

HpI/I HHIUBUAYAJIbHOM HCIIOJB30BAHUHU CTPOTIOro ajaropurMa HET, Pa3jJIUuYHBIC BHUIbI
aHaJIOTHit MMPUMCHSAIOTCA COBMCCTHO JIA CHHCKTUYCCKOI'O aHaJIn3a.

B mporpamMmMupoBaHuM Ha BCEX €ro dTamax MPUCYTCTBYET MOUCK aHAIOTHH U meTadop.
Haxe TakoW mpuBBIUHBIN «Paboumii cTom» sBiIsgeTcss MeTadopoil, KaKk W MamKd, KaTaJorH,
METO/IbI YIIOPSAI0YMBAHUS MMPOIIECCOB B CUCTEME, XPAHWIHIIA JAHHBIX U T.[I.



3aoanue

HUccnedosamv  npoepammublil/annapamuo-npocpammublil.  KOMIIEKC ¢ MOYKU 3PeHUs.
UCNONB308AHUS PAZTUYHBIX 6U008 aHAlo2ull & e€ paspabomke u ynxyuonuposanuu. Cravana
oamb Kpamkoe onucanue cucmemvl. Pesynomam modcHO npedcmasums 6 uoe mabauybl
(Kypcusom 0an npumep 3anoJHeHUs1):

dnemeHT  CBA3b Bua aHanornun
CUCTEMbI  MeXay
SNeMeHTaMM JlnyHaa Mpamas Cnmeonnyeckaa daHTacTMyecKan
dnemeHTl X npu co3gaHum
anemeHTa 6bIna
MCNo/sb3oBaHa
aHanorua us
Hay4HO-
¢daHTacTMyeckoro
pomaHa .
Yannca ....
dnemeHT2 X npu co3gaHum
anemeHTa
6bina
MCNo/nb30BaHa
aHanoruA C ...
CeAasb ONA CBA3M
mexay mexay
anemeHTamm anemeHTamm
1un2 6bina
NCNo/sb30BaHa
aHanorus C...

KOHmPOﬂbele eonpocol:

1. Yro o3HauaeT TEPMUH «CUHEKTUKA»?

2. YTo JEeKUT B OCHOBE METOJIa CHHEKTHUKH?

3. Uro mpencraBiseT coOOH JIMUHAS aHAJIOTHS?

4. Yro npencrapiseT co00il cuMBOIUYECKast aHAJIOTHs?

5. Yro mpexacrapinseT coOoii mpsiMasi aHaJIOTHsi?

6. Yro mpencrapmnsier co0oif (haHTacTHUECKast aHATIOTUS?

7. KakoBbI rpaHHIIBI TPUMEHEHUS] METO/Ia CHHEKTHKHU?

8. Kak mpuMeHsTh METOJT IPH TPYIIIOBOM HCCIICOBAHUH CUCTEM?

9. Kak nmpuMeHsTh METOJT IPH HHINBHIYaTHHOM HCCIICIOBAHUN CHCTEM?
10. Kak npuHIUI aHAJIOTUH UCTIONB3YETCs B IEPCOHABHBIX KOMITbIOTEpax?



IIpunoxenue 2.

OueHouHbIEe CpeCTBA AJ5 NPOBeIeHUsI MPOMEKYTOUHOM aTTecTAlMN
a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLEHOYHBbIE CPeACTBA /sl MPOBeAeHUS
MPOMEKYTOYHOM aTTeCTANMH:

Kon
WHJIMKaTOopa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

[TK-1: Crioco6HOCTh aHAIM3UPOBATh TPEOOBAHUS K IPOrPAMMHOMY 00€CIIedeHHIO 1 0a3aM JaHHbIX,
pa3paboTKu TEXHUYECKUX crienuuKaliuii Ha MPOrpaMMHbIE KOMIIOHEHTHI U UX B3aUMO/JICHCTBHE,
MIPOEKTUPOBATH IPOTrPAMMHOE OOecrieueHre 1 0a3bl TaHHBIX

IK-1.1

AHanu3upyeT TpeboBaHuUs K
pa3paboTKe IPOrpaMMHOTO
obecrnieueHus U 6a3zaM JTaHHBIX

Cucrema MOHUMAETCS KaK ...

1) BoIIIOIIEHHE CUCTEMBI;

2) MHOWBUTYalTbHBIN, YHUKAITEHBIN QU3NIECKUNA 00BEKT,
CYIIECTBYIOLIUH B (DU3HMUECKOM MHUPE;

3) u3o0pakeHne CUCTEMBI,

4) abcTpakmys, orpaHUYCHHAs BHEIITHEH cpeIoi

Onucanne CUCTEMEI - 3TO ...

1) nuadopmanus onpeneneHus, 3anMcaHHas Ha KAKOM-TO
HOCHUTENe HH(POPMAITUH;

2) BOIUIOIIEHUE CHCTEMBI;

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

DKCTEHTOM Ha3bIBACTCH ...

1) MecTo MHANBHUIA B HEKOTOPOM IPOTSHKEHHOM
MIPOCTPAHCTBE-BPEMEHHU;

2) MECTO HAXOXACHUS MHAUBHUIA B KOHKPETHBI MOMEHT
BpEMEHU;

3) auckpeTHas 00JacTh HOCHTENsSI HH(OpMaIuu

[1K-1.2

O1eHuBaeT Ka4eCTBO
pa3paboTKH TEXHUYECKUX
cnenuduKanuii Ha
MIpOrpaMMHBIE KOMIIOHEHTHI U
HUX B3aNMO/ICHCTBHE

COBOKYITHOCTE BCEX 00BEKTOB, N3BMEHEHUE CBONCTB
KOTOPBIX BIIUSAET Ha CUCTEMBI, & TAKXKE TyX O0BEKTOB,
YbU CBOMCTBA MEHSIOTCS B PE3YJIbTAaTEe MOBEICHUS
CHCTEMBI, 3TO:

1) cpena;

2) moacucTeMa;

3) KOMITOHEHTHI

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

1) cuneprus;

2) arperupoBaHue;

3) uepapxwusi.

[IpuHIMI MHTErpanyy HalPaBJICH:

1) Ha U3y4YeHHEe WHTETPATUBHBIX CBOWCTB U
3aKOHOMEPHOCTEH;

2) paHXMPOBaHHE AJIEMEHTOB CHCTEMBI 110 3HAYMMOCTH;

3) Ha MOJTIyYCHHE KOJTUISCTBEHHBIX M KOMIUICKCHBIX
XapaKTEPUCTHUK.

I1K-1.3

OreHUBaeT Ka4eCTBO MPOCKTA
Ha pa3paboTKy MPOrpaMMHOTO
oOecrieueHns 1 0a3 JaHHBIX

Kakast 3akOHOMEPHOCTD ITPOSBIISICTCS B CUCTEME B
MTOSIBJICHUH Y HE€ HOBBIX CBOWCTB, OTCYTCTBYIOIIUX Y
3JIEMEHTOR?

1) amAuTHBHOCTS;

2) UEIOCTHOCTH;

3) 000CO0ICHHOCTD;

4) MHTETPaTHBHOCTH

4D-oHTOMNOIHA - 3TO ...
1) cymecTBOBaHHE MHUpa B YETHIPEXMEPHOM
MIPOCTPAHCTBE-BPEMEHH 110 DHHIITEHHY;




2) OHTOJIOTHS, BKITIOYAOINAs 4 COCTABIISIONINX BHEIITHEH
CpEeJIbI - 3eMITIO, BOJTY, BO3IIyX, OTOHb;

3) BemnuuHa, SIBILIIOIIASCS SAMHON MEPOH Pa3TUIHBIX
(hopM JBMKEHUS M B3aMMOCHCTBUS MaTepUH, MEPOH
repexoia ABMKCHHSI MATEpUH U3 OMHUX (OPM B
Ipyrue

KoMMyHHKaTUBHOCTh OTHOCUTCSI K TPYIITIC
3aKOHOMEPHOCTEN

1) OCyIIeCTBUMOCTU CUCTEM

2) B3aUMOJCHCTBHS YaCTH U IIEJIOTO

3) pa3BUTHS CUCTEM

4) nepapxuyeckoil ynopsgo4eHHOCTH CUCTEM

[TK-2: CrtocoOHOCTh K aHAIHM3Y POOJIEMHOU CUTYyallud, pa3padoTKe TpeOOBaHUI K CUCTEME,

IIOCTaHOBKE IIeJIei CO3IaHus CHUCTCMBI, pa3pa60TKe KOHICIIIHMHN CUCTEMbI U TCXHHUYCCKOI'O 3aJJlaHUA

Ha CO3JaHHuC CUCTCMBI, ITPCACTABJICHUA KOHLCIIINHN, TCXHUYCCKOI'O 3alaHUA Ha CUCTEMY U

W3MEHEHMI B HUX 3aNMHTCPCCOBAHHBIM JIMI[aM

[1K-2.1

OneHuBaeT BbIOOP CPEACTB U
METOOB /ISl TIPOBEICHHS
CHCTEMHOTO aHaJIN3a TIPH
POEKTUPOBAHUH
IPOTPaMMHOT0 0OecrieueHust
JUIS aBTOMaTU3UPOBaHHBIX
CHCTEM

Kakas 3 ocoOeHHOCTEH HE SBISIETCA XapaKTEPUCTUKOM
Pa3BUBAIOILUXCS CUCTEM

1) ogHOHAIIPaBICHHOCTS;

2) HEeCTallMOHAPHOCTh OTJENIbHBIX apaMeTPOB;

3) menemnoaraHue;

4) yHMKaJIbHOCTh NOBEJIEHUS] CUCTEMBI.

IIpunnu ............... 3akitoyaeTcs B Tom, 9to AVC
CO3JIAeTCsI C YUETOM BO3MOYKHOCTH MOCTOSTHHOTO
MIOTIOTHEHUS. M OOHOBJICHHS (DYHKITHI CHCTEMBI U
BUJOB e¢ o0ecrieyeHus

1) pa3BuTHs;

2) cTaHAapTH3ALUK U YHU(DUKALIUH;

3) COBMECTHMOCTH

[puHDMII ........... TO3BOIISIET MIOAOUTH K HCCIIETyeMOMY
00BEKTY KaK €IUHOMY I1€JIOMY; BBIIBUTh Ha 3TON
OCHOBE MHOT'000pa3HbIC THITBI CBSI3CH MEKIY
CTPYKTYPHBIMH 3JIEMEHTAMHU, 00ECTICUNBAIOIITIMH
[IEJIOCTHOCTh CHCTEMBI;, YCTAHOBUTH HAIPABIICHUS
MIPOU3BOJICTBEHHO-

XO3SIICTBEHHOU NI TENILHOCTH CUCTEMBI U Pean3yeMble
€10 KOHKPETHBIE (DYHKITHHL.

1) cranmapTu3anuy;

2) CHCTEeMHOCTH;

3) coBMECTUMOCTH




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJ M M KPUTEPHUHU
OLlCHUBAHMUSL:

ITpomexyTouHas aTrTecTanys 1o aucuuIuiMHe «CUCTEMHBIM aHaIM3» BKIIFOYAET TEOPETHUECKUE
BOTIPOCHI, TTO3BOJISIOINE OLEHUTh YPOBEHb YCBOCHHUSI 0OYUYAIOIIMMUCS 3HAHUHN, M TPAKTHYECKUE
3aJ]aHMsl, BBISIBIIAIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaICHUH, TPOBOAUTCS B popme
3a4eTa.

3aueT Mo AMCHUILIUHE IMPOBOIUTCS MO PE3yIbTaTaM OTUYETHOCTH Ha JIA0OPATOPHBIX 3aHATHUSX C
OMPOCOM B YCTHOW (opMe MO 3TaraM BBITIOJHEHUS W aKTUBHOTO BBICTYIUICHHS B Oecele-
00CYX/ICHUU Ha JICKIIMOHHBIX 3aHITHUSIX.

IToka3zaTenu u KPUTECPUHA OLICHUBAHUA )IH(l)(l)epeHIII/IPOBaHHOFO 3agera:

OcHoBHOM 3a7aueil MOATOTOBKH CTyAeHTa K nuddepeHupoBaHHOMY 3a4ETy CelyeT CUMTATh
CUCTEMAaTHU3AIINIO 3HAHUH y4eOHOro MaTepuana, ero TBOPUECKOe OCMBICIIMBAHUE.

Kpumepuu oyenxu (8 coomeemcmeuu ¢ gopmupyemvimu KOMREMEHYUAMU U NIAHUPYEMbIMU
pe3yibmamamus 00yyeHus):

— HA OYEHKY «OMAUYHO» — 00YUAIOWUIICA NOKA3bI8AEN 8bICOKULL YPOBEHb CHOPMUPOBAHHOCMU
KoMnemeHyutl, m.e. TOJIHO PACKPBITO COJAEpKAHME MaTepuana; 4YETKO W MPaBUIBHO JaHbI
ONIPENEIICHUs M PACKPBITO COJEPKAHUE MaTepualia; OTBET CaMOCTOSITENIbHBIM, IIPU OTBETE
WCIIOJIb30BaHbI 3HAHUSA, TPUOOPETEHHBIE paHee;

— HA OYEHKY «Xopouwioy — o0yyalowuiics noxaszvleaem cpeoHull YpoeHb CEHOPMUPOBAHHOCTU
KoMnemeHyuu, m.e. PACKPBITO OCHOBHOE COJIepKaHUWE Marepuana B 00bEME; B OCHOBHOM
IIPaBUJIBHO JIaHBI ONIPEAEIICHUs, TOHATHS; MaTepHall U3JI0KEH HEIIOJIHO, IIPU OTBETE JOIYILECHBI
HETOYHOCTH, HapyllIE€Ha MOCJIEI0BaTeNbHOCTh U3JI0KEHUS; JOIMYIIEHbl HEOOIbIINEe HETOYHOCTH
IIPU BBIBOJIAX U UCIOJIb30BAaHUU TEPMHUHOB; IIPAKTUYECKNE HABBIKM HETBEPIBIC;

— Ha OYEHKY «Y0061eMEOPUMENbHO» — 00YYaloOWulicsi NOKA3bleaem MnNopo208blll YPOBeHb
cpopmuposannocmu  Komnemenyuu, m.e. YCBOEGHO OCHOBHOE COJEpXaHHE Marepuana, HO
U3JI0)KEHO (parMEHTapHO, HE BCEr/a IOCIIENOBATEIbHO; OINpPEAEICHUs M TOHATUS JaHbl He
4E€TKO; TPAKTUYECKUE HABBIKHU CJIA0bIE;

— Ha OYEHK) «HeyO0e1emeopUmenbHoy — pe3yivmam o0yyeHus: He 00CMUSHym, 00y4aouuiics
He ModJicem NOoKA3amv 3HAHUS HA YPOBHE B0CHPOU38e0eHUs U 00BbACHeHUs UH@opmMayuu, He
MOdHcem noKa3amv UHMeNNIeKMyalbHble HA8bIKU peueHUss NPOCMbIX 3A0ay.



