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JIucr akTyanu3anum padoydeil NporpaMmmabl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa Juis peanuzauuu B 2023 - 2024
y4eOHOM rofy Ha 3aceaHuu Kadeapsl BrUUCIUTET HON TEXHUKH U IPOTPAMMHUPOBAHHS

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynona

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojIy Ha 3aceaHuu Kapeapbl BbIYHCINTEIbHON TEXHUKH U TPOrPAMMHPOBAHHSI

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

PaGouast mporpamMmma repecMoTpeHa, 00cykaeHa u o100peHa s peanusamnuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl BeUUCIUTETLHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[IpoTokom o 20 1. Ne
3aB. kadeapoii O.C. Jlorynosa

PaGouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2026 - 2027
y4eOHOM oy Ha 3aceaHuu Kadeapbl BBIMUCIUTENIEHON TEXHUKH U IPOTPAMMHPOBAHUS

[Iporokon ot 20 1. Ne
3aB. kadeapoit O.C. JloryHoBa




1 leau ocBOeHUsT TUCUHMIIMHBI (MOLYJIs1)

[enstmu ocBoeHUS AUCUUILTHHBI (MOTyJis1) «CUCTEMHBIN aHAIN3)» COCTOUT B TOM, YTOOBI
JaTh OyaylieMy CIeNHAIUCTy YMEHHUS U MPAKTHUECKUE HABBIKHU JIJIST UCCIIEOBAaHUSI OOBEKTOB U
MIPOIIECCOB C HCIIOJI30BAHUEM TMPUHITUTIOB JUAJICKTUKA, 0OOCHOBAHHOTO MPHHSITHS PEIICHHS
TSl KOMITJIEKCHBIX 3a71a4 B 00JIaCTH MIEPECEUCHUSI HHTEPECOB MPOTPaMMUPOBAHUS, SKOHOMUKH U
uHTEepecoB coruyma. O3HaAKOMUTH CTYJEHTOB C TEOPETUYECKUMH OCHOBAMHU M METOJAMH
CHCTEMHOTO aHaJIM3a, a TAaK)KE WX HCIOJIb30BAaHHUEM JUIsI PEIICHUS HAYYHBIX M IPUKIIATHBIX
3a/1au.

JIy1st TOCTYOKEHUS TIOCTABJICHHOM I1€JIM B KYpPCE PElIaloTCs 3a/1a4u:

- 3HaTh OCHOBBI U MPUHIIUIIBI CACTEMHOT'O aHAJIN3a;

- YMETh aHAIM3UPOBATH CUCTEMBI C PA3JIMYHBIX TOYCK 3PCHUS;

- BJaJIETh OCHOBAMH HAyYHOTO HCCIEAOBaHUS U MHOTOKPUTEPHAIBHOM ONTHUMHU3AIMU
CHUCTEM.

2 MecTO AMCUUILINHBI (MO1YJI1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMmbl

Juctmumaa CUCTEMHBI aHAJM3 BXOMUT B 4YacTh y4deOHOTro mmiaHa (hopMupyemyro
y4acTHHKaMU 00pa30BaTeIbHBIX OTHOIICHNH 00pa30BaTeIbHON IPOrPaMMBI.

Jing  w3ydeHWs ~ OUCHMIUIMHBI ~ HEoOXOoZuMbl  3HaHWs  (YMEHUS,  BIAJICHHSA),
c(OpMHPOBAHHBIC B PE3yIbTATE H3YyUCHHUS TUCIUTLTINH/ TPAKTUK:

Wudopmaruka

BBeznenue B ciennanbHOCTD

3nanus (YMEHHs, BIIAJICHUS), TOJYyYCHHbIE NMPH M3yYCHUH TAHHOHW IUCIMIUIMHBI OymyT
HEOOXOAMMBI JUTS U3y4YEHUS JUCIUILINH/TIPAKTHK:

[TpoekTHas AeATEILHOCTD

MeTob! yripaBieHus 3SHAHUSIMHU

[IpoexTrpoBaHUEe MPOTPaMMHBIX CPECTB

VYnpasieHue cI0KHBIMH CUCTEMaMH

[Toaroroska k caaue u caada TOCy1apCTBEHHOTO 3K3aMeHa

3 Komnerenuuu ody4arouerocs, gpopmMupyembie B pe3yJbTaTe 0CBOCHHA

AUCHHUILUIMHBI (MOLYJIs) M IVIAHUPYEMBIE Pe3yJ1bTAThI 00y4eHus!

B pesynbrare ocBoeHUs TUCHMIUIMHBI (MOAynsa) «CHUCTEMHBIH aHanM3» 00ydarouuiics
JIOJKEH 00J1a/1aTh CIEeYOIUMI KOMIETEHIUSMMU:

KOI[ HHAIUKAaTOopa I/IHILI/IKaTOp JOCTHIXKCHUS KOMIICTCHIIN

[IK-1 Cnocob6HOCTh aHanU3MpOBaTh TPEeOOBaHUS K IMPOTPAMMHOMY OOECTEHYeHHIO M 0azam
TaHHBIX, Pa3pabOTKU TEXHUYECKHX chenudukaniii Ha MporpaMMHBIE KOMIIOHEHTBI U HUX
B3aUMOAEHCTBUE, IPOEKTUPOBATL IPOrPAMMHOE o0ecreueHne U 0a3nl JaHHBIX

[K-1.1 AnanusupyeTr TpeOoBaHUS K pa3pabOTKe MporpaMMHOro oOecredeHus u
0a3aM JaHHBIX

T1K-1.2 OneHuBaeT KavyecTBO pPa3pabOTKM TEXHUYECKHX crernupukanuid Ha
MIPOrpaMMHBIE KOMIIOHEHTHI M UX B3aUMOJICHCTBIE

ITK-1.3 OreHnBaeT KauecTBO MPOCKTA HA pa3pabOTKy MPOTPaMMHOTO OO0eCTIeUeHUS
u 0a3 TaHHBIX

[1K-2 CrmocoOGHOCTh K aHaU3y MPOOIIEMHOW CHUTYAIlMH, pa3padoTke TpeOOBaHWI K CHUCTEME,
IIOCTAaHOBKE IIeNieil CO3/1aHUsl CUCTEMBI, pa3pabOTKe KOHLEMIUH CUCTEMBl M TEXHHUYECKOTO
3aIaHUA Ha CO3AaHUEC CUCTEMBI, IIPCACTABJICHUSA KOHICTIIUH, TCXHUYCCKOI'O 3aJIaHUS Ha CUCTEMY
U U3MEHEHHH B HUX 3aMHTEPECOBAaHHBIM JIUIIAM

[IK-2.1 OrneHuBaeT BBIOOP CPEACTB W METOAOB JUIsl TPOBEIEHUS CHCTEMHOTO
aHalM3a TMPU TMPOCKTUPOBAHUU TMPOTPAMMHOTO  OOECTIeUeHHs IS
aBTOMATH3UPOBAHHBIX CUCTEM




4. CTpyKTYypa, 00bEM M COlep KaHNe T CHUIITHHBI (MOTYJIs1)
OO0mast TpyA0eMKOCTh AWCIHILTUHBI COCTABISCT 2 3a4€THBIX EIUHHI] /2 aKaJl. 4acoB, B TOM

HHUCIIC:

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

— BHeayautopHas — 0,95 akan. 4acos;

— camocTosTenbHas pabora — 37,05 akaj. 4acos;
— B (opme mpakTudeckoit moaroroku — 0 akaz. vac;

®dopma aTTecTalmu - 3a4€T C OLEHKOMN

AynutopHas s s
o | xomraxTHas pabora E z dopma TeKyIero
Pasyen/ Tema 5 (B akaz. yacax) g EE Bun KOHTPOJISt Ko
g & © | caMOCTOATENBHOM | ycreBaeMOCTH U
JUCIUATIIAHBI 5 =g . | kommereHmun
O 0 &= paboThl NPOMEXYTOYHOH
na6. |mpakr. [ € 8
Tlex. : 1 28 aTTecTanun
3aH. 3aH. | O &
1. OcHOBHBIC TOHATHS TEOPUH
CHCTEM M CHCTEMHOTO aHaln3a
1.
CaMoCTOATEIEHOE
1.1 Baenenue B U3ydeHHe y4eOHOMH 1. Becera - MK-2.1 TIK-
CHCTEMHBIN aHaIu3. ¥ Hay4YHOU . i
2 8 y obcyxaeHre 1.1, TIK-1.2,
O0naKo CUCTEMHBIX HayK. JIUTEPATypHI. 2 VerHuiil OMDoc 1K-1.3
CHCTEMHOE MBIIILICHUE. 2. Pabora ¢ ' P '
3JIEKTPOHHBIM
y4eOHUKOM.
1.2 CucTeMHOCTh  Kak 1
00BEKT HCCIIeIOBaHUS. CaMocm;ﬁeﬂLHoe
Cytb " Ha3HA4YCHHE o
u3ydeHue yueOHoun
CHCTEMHOI'0 aHalnh3a Kak 1 HayHO# 1. becena -
METOIOJIOTMYECKOM 00c¢ cHne
A JIUTEPATypBHI. YA [K-2.1, IIK-
OCHOBBI aHa/M3a, CHHTE3a 4 41 8 2 PaGora c 2. YCTHBIU ompoc. 11 MK-1.2
u TIPAKTHUKU ) 3. TIpoBepka 2 -
3JIEKTPOHHBIM TK-1.3
MPOEKTUPOBAHUS CIOXKHBIX| 5 GHIKOM 11a00paTOPHBIX
CHCTEM. HMCTEMHBIIN aboT
C ]Z,;HOJ'IHCHI/I;: 0
MOAXOA K HCCIIEIOBAHUIO HA60DATODHEX
00BEeKTa. ITpuHIHITB pa6of
CHCTEMHOTI'0 TMOIX0/1a p
1.
CaMOoCTOSITEIbHOE
1.3 TIloustHe DdleMeHTa HBVHCHHE VIeOHOM
cucremsbl. llenoctHocTh 1 qu Hayqy:oﬁ 1. Becena -
JIETUMOCTb. Crtpykrypa HTepaTypI o0CyXIeHHE K-2.1 TIK-
CHCTEMBI. ’ 2. YcTHBIH ompoc. B
P ; 4 | 41m 6 2. PaGota ¢ 3 Hoone K‘; 1.1, IK-1.2,
PYKTYP 3JIEKTPOHHBIM - POBep TIK-1.3
ouepTaHue TpaHMIL 4eBHIKOM n1abopaTopHBIX
H3y4aeMON CHCTEMBI. lZLIHOJ'IHeHI/Ié pabot
CHUCTEeMHBIN XOJIOH.
71a00paTOPHBIX
pabor




1.

1.4 TlousTHe  CIIOKHOM
CaMOoCTOSITEIbHOE
CHCTEMBI. Tumnossie MBVICHIE VICGHOI
MOJEII aHajau3a u qu Ha y:Oﬁ 1. Becena - I1K-2.1, TIK-
CHHTE3a CJIOKHBIX CHCTEM. 2 6/41 4 v o0CcyXieHHe 1.1, T1IK-1.2,
JIUTEPATYPHI. N
Cucrema B OlepalliOHHOM 2. YcTHBIH ompoc. IK-1.3
2. PabGora ¢
okpyxennu.  CucremHas
JNEKTPOHHBIM
WHXCHEPHS.
y4eOHUKOM
HWroro mo pazneny 12 | 14/61 26
2. MeTtoanl CHCTEMHOTO
aHaan3a
1.
CaMOCTOSITEIbHOE
2.1 Metop aHaJm3a MvIeHIe VICOHO
uepapxuii (MAU) u meron v yHe 1. Becena -
. U Hay4yHOUH
aHammza cereit  (MAC). oOcyxXJieHne
CyImHOCTH, CBSI3M, BHJBI JHTCPATYPEL. 2. YCTHBII onpoc
YHIHOCTH, > B 4 | 2 6 2. PaGora ¢ ' | mk-21
00paTHBIX CBSI3€E. 3. IIpoBepka
JNEKTPOHHBIM
Ipumenenne MAHN u 11a00paTOPHBIX
YUeOHUKOM,
MAC I aHaIM3a pabor
BBITIOJIHEHHE
CJIOXKHBIX CHCTEM.
11a00paTOPHBIX
pabot
1.
2.2 Tpunstue CaMocTosTenbpHOe
KOJUIETHaIbHBIX u U3yveHne yaeOHOH
MHIMBUIYaIbHBIX ¥ Hay4IHOH 1. becena -
Ly T o0CcyxaeHne
peuieHnii  Ha ~ OCHOBE JTUTEPATYPHI. 9 VeTHbI OIPOC
METOO0B CHCTEMHOTO 1 1 5,05 2. Pabora ¢ ' poc. TIK-2.1
M 3. IIpoepka
aHaau3a. CHCTEMHBIN 3JIEKTPOHHBIM
71a00PaTOPHBIX
aHaIN3 KakK Y4eOHUKOM, aGoT
WHCTPYMEHTApUi BBITTOJTHEHHE p
CHCTEMHO!N MH)XEHEPHH. 1ab0PaTOPHBIX
pabot
HWroro mo pasaeny 5 3 11,05
HWroro 3a cemectp 17 | 17/61 37,05 320
Hroro no gucuumimge 17 | 17/61 37,05 3a4eT ¢ OLEHKOM




5 Oopa3zoBarejibHbIe TEXHOJIOTHH

1. TpaguunonHble 00pa30BaTENbHBIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3ALIUIO
00pa30BaTeNbHOTO MpOLEcCa W IPEAINoJaralollyl0 MpsMYyH0 TPAHCIALMIO 3HAHUM OT
IpenoaaBarens K CTyACHTY.

@®opMbl yueOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHHA:

Nudopmannonnas yekuuss —  MOCIEIOBAaTEIbHOE H3JIOKEHHWE MaTrepuaia B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaBaTers).

JlaboparopHasi pabota — opranu3anusi yueOHOW paboThl ¢ peaTbHBIMU MAaTEPUATbHBIMU
U UHGOPMALMOHHBIMU OOBEKTaMH, IKCIEpPUMEHTalbHas paboTa ¢ aHAJIOTOBBIMH MOJIEISIMHU
peabHBIX 00BEKTOB.

2. Texnonoruu npoOIeMHOr0 O0y4eHUs] — OpraHu3alus o0pa3zoBaTeNBLHOrO IMpolecca,
KOTOpasi MPEeIoJaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YYEOHBIX MPOOIEMHBIX
CUTyalui AJIs CTUMYJIMPOBAHMSI aKTUBHOM MMO3HABATEIHLHON JESITEIbHOCTU CTYICHTOB.

3. lHTepakTHBHBIE TEXHOJIOTMH — OpraHu3anus 00pa3oBaTeNbHOTO Mpolecca, KOTopas
IpeJroiiaraeT aKTUBHOE U HEJIMHEHHOE B3aMMOJICHCTBUE BCEX YUAaCTHUKOB, TOCTHXKEHHE Ha
3TON OCHOBE JIMYHOCTHO 3HAYMMOTI0 JJI1 HUX 00pa30BaTeIbHOr0 pe3ysbpTaTa.

@opmbl yueOHBIX 3aHATHI C UCHOJIB30BAaHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHI:

Jlexiusi «0OpaTHON CBS3M» — JIKIHSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia C 3apaHee
3alUTAHUPOBAHHBIMU  OIIMOKaMHu), JeKuus-Oecena,  JICKIUSA-AUCKYCCHUsA,  JIEKIHSI-TIPecc-
KOH(epeHIus.

4.  HHpopManmoHHO-KOMMYHUKALIUOHHBIE  OOpa3oBaTeibHblE  TEXHOJOTUU  —
opranusaiys 00pa3oBaTeIbLHOIO MpoIlecca, OCHOBAHHAS HAa MPUMEHEHUU MPOTPaAaMMHBIX Cpell U
TEXHUUYECKUX CPEACTB pabOThI C 3HAHUSIMU B PA3JIMYHBIX NIPEAMETHBIX 001ACTAX.

6 YueGHO-MeTOAMYECKOE 00ecTIedeHHe CAMOCTOSTEILHOI PadoThI 00yYarOIUXCS
[TpexncraBneno B mpuinoxxeHnu 1.

7 OneHo4YHbIE CPeACTBA LISl IPOBeAeHUsI IPOMEKYTOYHOM aTTeCcTAllNU
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOANYECKOE U HH(POPMALIMOHHOE 00ecTiedeHHe JUCHUTLINHBI (MOTYJIs1)

a) OcHoBHas1 JIUTEpaTypa:

1. Auronos, A. B. Cucremubiii anaimus : yueOuuk / A.B. AHTOHOB. — 4-¢ u31., mepepad.
u jjon. — Mocksa : UHOPA-M, 2020. — 366 c. + Jlon. MmaTepuasl [ D1eKTpOHHBIN pecypc]. —
(Breicee obpasoBanme: bakamaspuar). - ISBN 978-5-16-011865-9. - Tekcr : 3J€KTpOHHBIM. -
URL: https://znanium.com/catalog/product/1062325 (xara o6parenus: 30.10.2020). — Pexxum
JIOCTYTIA: TI0 TTO/IITUCKE.

2. Kopuko, A. M. Teopust cucteM M CHUCTeMHBIN aHanu3 : yde0. mocobue / A.M.
Kopukos, C.H. IlaBioB. — Mocksa : UH®PA-M, 2019. — 288 c¢. — (Bricmee oOpa3oBaHue:
bakanaBpuat). — www.dx.doi.org/10.12737/904. - ISBN 978-5-16-005770-5. - Texkct
anektpounsii. - URL: https://znanium.com/catalog/product/994445 (mata oGparieHus:
30.10.2020). — Pexum mocTyma: mo MOAIMHUCKE.

0) lonosiHuTe/IbHAS JIMTEPATYypPAa:

1. I'paenxkas, O. B. NadopmalinoHHbIe TEXHOJIOTHH MOIIEPKKU MPUHATHS PELICHUN !
yueOHOe mocobue / O. B. I'paenkas, 0. C. Uycosa ; KOxHbli denepanbHblii YHHBEPCUTET. -
PocroB-na-Jlony ; Taranpor : UzmarensctBo IOxHOTO (henepanpHOro yHUBepcutera, 2019. -
130 c. - ISBN 978-5-9275-3123-3. - Tekcr : anekTpoHHbId. - URL:



https://znanium.com/catalog/product/1088115 (mata oOpamenus: 28.10.2020). — Pexum
JOCTYTIA: IO MOAIHCKE.

2. JloBmog, JI. A. CucreMHbIli aHanmmW3: TeopeThyeckue OCHOBBI. Yacth 1 : yueOHOE
nocobue / [I. A. Jloeros. - 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 gocTyra: 1mo moarnucKe.

B) MeToauyecKue yKa3zaHus:
Metoauueckue ykazanus HaxoznsaTcs B [Tpunosxenun 1

r) [IporpamMuoe obecnieuenune 1 UnTepHeT-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue 110 No norosopa Cpok 1ecTBUS IULICH3UU
MS Office 2007 |y, 135 o1 17.09.2007 GeccpouHo
Professional

Anaconda Python |cBoboano pacnpocrpansemoe I1O 0eccpouHo
MathCAD v.15

Education J1-1662-13 ot 22.11.2013 0eccpouHo

University Edition
MS Visual Studio

2017 Community |cBo6oaHO pacnpoctpansemoe I10 OeccpouHo
Edition

IIpodeccnonasibabie 6a3bl JaHHBIX M1 HH(POPMALMOHHbIE CIPABOYHbIE CHCTEMBbI

HasBanue xkypca CchlIKa

denepanpHOE roCyJIapCTBEHHOE OrO/DKETHOE
yupexaenne «DenepanbHblii HHCTUTYT npombinuiennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTHY
[MouckoBass cucrema Axagemuss Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '
Harnmonanpnas UH(OPMALMOHHO-aHATUTHYECKAs URL:
cucrema — Poccuiickuii MHAEKC Hay4HOTO HUTHPOBAHUS PRT . .
(PUHLI) https://elibrary.ru/project_risc.asp

9 MarepHaIbHO-TEXHHYECKOE 00ecnedeHue THCIUILIMHBI (MOLYJI51)

MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecrneucHue JAUCITUITIIIMHBI BKIIFOYACT:



1. JlekimonHas ayautopus aya. 282. MynbTUMEIUHHBIE CPEACTBA XPaHEHUS, TIepe1adn
U TpEeACTaBICHUSI HHPOPMAIIHH.

2. Kommswrorepubie kiaccel lleHTpa wuHpopManmonHbix TtexHonoruii ®I'BOY BO
«MI'TY». IlepcoHanbHble KOMIIBIOTEPBL, OOBEIUHEHHBIE B JIOKAJIBHBIE CETU C BBIXOJOM B
Internet, ocHalieHHbIE COBPEMEHHBIMU MPOrPAMMHO-METOJNYECKUMHU KOMIUIEKCAMH IS
pelieHus 3a1a4 B 00JacTi HHPOPMATHKU U BBIYUCIUTEIHHON TEXHUKU.

3. Ayautopuu s CaMOCTOSITENIbHOM pabOThl: KOMIBIOTEPHbIE KIIACCHI; YUTAIbHbBIE
3anbl Oubmmorteku. Bee knacest YUT u ACY ¢ mepcoHalbHBIMU KOMIIBIOTEpaMH, BBIXOJOM B
WuTepHer M C JOCTYNOM B JJIEKTPOHHYIO HHGOPMAIMOHHO-00PAa30BaTEIbHYIO Cpely
YHHMBEpPCUTETA.

4. Ayautopuii 7S TPYNNOBBIX U UHANBUAYAIbHBIX KOHCYJIbTALUN, TEKYILIEr0 KOHTPOJISI
U IPOMEXKYTOUHOM aTTectanuu. Aya. 282 u knaccel YUT u ACY.

5. [Ilomemenuss st CcaMOCTOATENbHOW pabOThl OOYYAIOHIMXCS, OCHAIICHHBIX
KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUECHHUS K ceTu «VIHTEpHET» U HaIUYUEM
JOoCTyna B 3JEKTPOHHYIO HH(OPMAIOHHO-00pa30BaTElbHYIO cpely opranusanuu. Kiacchbl
YUT u ACY.

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



IIpunioxenne 1. YueGHo-MeToqMYecKOe 00ecnedeHHEe CAMOCTOATEIbHOM PadoThI
o0yuawierocst

JlabopaTopnasi paGora Ne 1
Omnpenesienue cucrembl U eé rpaHull. CTPyKTypa M CBOMCTBA CHCTEMBI

Lenv pabomut

O3Hakomumvcsa ¢ cooepocanuemM HOHAMUSL «CUCMEMAy», HAYYUMbCa Onpeoensamy eé
2paHuYbl, CMPYKMypy, U0, CEOLICMEA.

Hngpopmayusn

Cucrema (0T np.-Tped. — IIeJI0e, COCTaBJICHHOE M3 4YacTel) — CBsI3aHHAsi COBOKYITHOCTH
9JIEMEHTOB, CYIIIECTBOBAHUE KOTOPOU OJYMHEHO OMPEICIICHHOM IICIIH.

Bremnemy Habmogarento cucteMa 00bIYHO MPEACTABISIETCS B BU/IE HEKOTOPOTO «YEPHOTO
SIIUKAY, TOJIYYaAIOIIer0 HEKOTOPhIC CUTHAIIBI M3 BHELTHEW CPe/Ibl M TPAHCIHPYIOIIEe 3aTeM B Heé
OTIPEIEICHHYIO JIOJII0 PE3YJIbTaTOB CBOCH NEeATENbHOCTH. I'paduueck 3T0 MOKHO MPEJCTaBUTh
cnenyromumM obpasom (puc. 1).

Okpy Bxop, Bbixop, Okpy
Hato Cucrema /’Ka*o
wan waA
cpen, cpen,

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

Kaxnas cucremMa JO/DKHA UMETH ONPEAEICHHBIE IPAHULBI. DTO MPEANIOIOKEHUE CO3JAET
BO3MOXXHOCTb B paMKax UepapXHUu CUCTEM pacCMaTpUBaTh KaKyl0-T11M00 KOHKPETHYIO CUCTEMY.

I'panuibl cucteMbl HEOOXOAMMBI M Ui TOTO, YTOOBI ONPEAETUTh, KaKhe KOMIIOHEHTHI
MOKHO CUYUTaTh HaxXOJAIIMMMCS IO/ KOHTPOJIEM JIMIIA, NMPUHUMAIOLIETO pElIeHHEe, a. KaKue
OCTal0TCAd BHE €ro BHUMaHuUA. EciiM COCTaBUTh NEPEYEHb BCEX KOMIIOHEHTOB, M3 KOTOPBIX
JIOJI’KHA COCTOSATh CUCTEMA, U YCTAHOBUTD Ul HUX OTPAaHUYEHHS], TO BCE, UTO HAXOJUTCS BHYTPU
OTPaHUYEHHOTO MPOCTPAHCTBA, OyIeT OTHOCUTHCS K CHCTEME, a BCE, UYTO HaXOJIUTCS 3a €ro
npenenaMu, — K OKpyxaromen cpeae. [lotoku, maynmme OT OKpyXkKarlled cpeisl BHYTPb
CUCTEMBI, SBIAIOTCS BXOAHBIMH IIOTOKAMH, a IIOTOKHM, BBIXOJSLIME M3 OIPAHUYEHHOTO
IPOCTPAHCTBA BO BHEIIHIOIO CPEAY, — BHIXOAHBIMU JTAHHBIMH CHUCTEMBI.

CucreMa Ha3bIBa€TCsl 3aMKHYTOM, €CIIM JIEMEHTHI JAHHON CUCTEMBI HE CBSI3aHbI C KAKMMHU
ObI, TO HM OBLIO BHEIIHUMH 10 OTHOIIIEHHUIO K HEMl 00BheKkTaMu (puc. 2, a).

Cucrema HaspIBaeTCid OTKPBITOM, €CIM Yepe3 €€ TpaHUIbl MOXKET IPOUCXOIUTH
OecrpensTCTBEHHBI OOMEH BelIeCcTBOM, MH(OpMalMed W/Wiu >Hepruei ¢ BHEUIHeW cpenoit
(puc. 2, 0).

CucremMa Ha3bIBA€TCS YAaCTHYHO OTKPBITOM WM YaCTUYHO 3aKPBITOM, €CIIM 4Yepe3 €€
TPaHUIIBI TPOXOJAT TOJBKO ONpeAeiEHHbIE BUIBI BEIIECTBA, MHPOPMALUU W/WUIM SHEPIUU
(puc.2, B).



B
P HCYHOK 2. 3aKprTa$I, OTKpPbITasA U 4aCTUYIHO OTKpHTaH/ 3aKpbITasd CUCTCMbI

[ToHsTHO, YTO aOCOJIOTHO OTKPBHITHIX M 3aKPBITBIX CHCTEM B JKU3HH HE CYIIECTBYET.
Bcerna npucyrcTByeT HEKOTOPBIMI OOMEH CHUCTEMBI CO CpPEAOH, Ja)Xe €cClii CHUCTEMa SIBJIAETCS
3aKpBITOM M Jaxe aOCONIOTHO OTKPBITas CHUCTEMa MO Pa3IMYHBIM MPUYMHAM OKa3bIBaeTCs
OTpaHUYeHA OT KaKUX-TO BHJIOB 0OMeHa. [103TOMy OTKPBITOCTh U 3aKPBITOCTh CHCTEMBI IPUHSITO
OTIpEeeIATh ¢ YUETOM TOUYKHU 3pEHUs uccienoBaTens cucreMbl. OOBIUHO, TO, HACKOJIBKO CHCTEMA
CUMTAETCS] OTKPHITOM WM 3aKPbITOM, OrOBAPUBAETCS HA CAMBIX IEPBBIX 3Tanax €€ N3y4yeHusl.

CTpyKTypoll cHCTEMbl HAa3bIBa€TCsl €€ pa3[elIeHUE Ha OTACIIbHBIE YaCTH, Ha3bIBAEMbIC
JJIEMEHTaMH, C YKa3aHHEM CBszed Mexay HUMHU. OO0s3aTesNbHBIM YCIOBUEM Ha BCE BpeMs
U3YYEHHS CHUCTEMBl SIBJISIETCA CTaTUYHOCTh W HEU3MEHHOCTh DJIEMEHTHOIO  COCTaBa
paccmaTtpuBaeMoil cuctemsl. Pa3nenenue, B 3aBUCUMOCTH OT BHIOPAHHOM TOUKH 3pEHUS, MOXKET
UMETh BEIIECTBEHHYIO, (PYHKIMOHAIbHYIO, aITOPUTMHUYECKYI0 WIH JIO0YI0 JIPYTYI0 OCHOBY.
COBOKYIHOCTB BCEX CBA3EH 2JIEMEHTOB CUCTEMBI U 00pa3yeT ee CTpYKTypy. [1]

['pynna »1€MEHTOB B CTPYKType, OObEIMHEHHAs MO HEKOTOPOMY OOIIeMy MpHU3HAKY,
Ha3bIBaeTcs nojcucteMoid. OOBIUHO CBA3b MEXKAY 3J€MEHTaMU MOACUCTEMBI 00Jiee CHIIbHA, YeEM
C IPYTUMH JIEMEHTAMH TOH 7K€ CUCTEMBI.

[lox ¢pyHKIMOHUMPOBAHKWEM CHUCTEMBI MOAPA3YMEBAIOT MPOLIECCHI, KOTOPHIE MPOUCXOAAT B
cucTeMe, 3aTparuBaole HEMOCPEICTBEHHO caMy CUCTeMY (OJUH MJIM HECKOJIBKO 3JIEMEHTOB B
KaX]IbIi1 MOMEHT BPEMEHH ), a TAK)KE OKPYKAIOIIYIO €€ Cpeny.

ONEeMEHT — MMHHMMaJIbHAs, HE MOAJAIOUIAsICs AAJbHEHIIEMY IEJIECHUI0 C JAHHOM TOUYKH
3peHus1, 4acTh CUCTEMBI, 00JIajatomiasi ONpeieIeHHON [EJIOCTHOCTBIO U CAaMOCTOSITENIbHOCTBIO 110
OTHOILIEHHIO K JAHHOW CHUCTEME, COCTOSHUE M (YHKIHMOHAIbHbIE 0COOEHHOCTH KOTOPOH MOTYT
OBITH U3MEPEHBI WM OMHMCAHBI B TEPMUHAX W3BECTHOT'O SI3bIKA. DJIEMEHT OOBIYHO 0003HAaYaeTCs
HEKOTOPBIM 3HAKOM, HA3bIBAEMbIM NEepeMEHHOM. [Ipy n3ydeHnn cuctemsl COCTOSHUE 3JIEMEHTA
MOJKET U3MEHSTHCS B 3aBUCHMOCTH OT Pa3IMYHbIX (PaKTOPOB, TO €CTh NMEPEMEHHbIE IPUHUMAIOT
HEKOTOPBIE 3HAYEHUS U3 OIIPENEICHHOIO AJI1 HUX MHOKECTBA JOIYCTUMBIX 3HAUEHUH.

[TapameTp — omepaTUBHO BBIPAKEHHBIA AJIEMEHT HCCIIECIOBAHUS CHUCTEMBI, CIyKallui
dopmoit mokanuzanuu MHPOPMAILMU O CBOMCTBAX M MpH3HAKax 3ToW cuctembl. [lapamerpamu
CUCTEMBbl Ha3bIBalOT T€ IEPEMEHHbIE, 3HAUEHHS KOTOPBIX MPUHHUMAIOTCS HEU3MEHHBIMH IPU
pELIeHNH JaHHOM 3aJauu.

W3y4unTh cuctemMy — 3HAUUT OMPEIENIUTh JIEMEHThl CUCTEMBI, BBIPA3UTh UX NEPEMEHHBIE,
HATH 3HaueHMs MEPEeMEHHBIX, BBLACTUTH Napamerpsl. Jlrobas cucrtema m3ydaeTcs ¢ KaKOH-TO
onpeAeIEHHON TOYKU 3PEHUS.

Touka 3peHuss — *KHU3HEHHAs MO3ULUS, C KOTOPOH CYOBEKT (McCienoBaTelib) OLIEHUBAET
IMPOUCXOSAIINE BOKPYI HEro COOBITHUS, HA OCHOBaHMHM KOTOpPOHl OH CTPOUT CBOU MHEHUS,
BBICKA3bIBAET CY)KJICHUSI.


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

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

VYCTaHOBUTH CBSI3b MEXAY 3JIEMEHTAMHM — 3HAYUT BBIABUTh HAJIIMYME 3aBUCHUMOCTEH HX
CBOWCTB. /IBYCTOPOHHSI 3aBUCUMOCTb CBOMCTB OJIHOT'O AJIEMEHTA OT CBOMCTB JPYTHX 3JIEMEHTOB
Ha3bIBAETCS B3aMOCBSI3bIO.

B3aumoneiictBue — 3TO COBOKYIIHOCTb B3aMMOCBSI3€M M B3aUMOOTHOILEHUN MEXIY
CBOICTBaMHM 3JIEMEHTOB, KOTJ]a OHU IIPUOOPETAIOT XapaKTep B3aUMOCOAECUCTBUS APYT APYTY.

OO01ecucTeMHbIE 3aKOHOMEPHOCTH

3aKOHOMEPHOCTBIO HAa3bIBAIOT YACTO HaOJIOaeMoe, THUIMYHOE CBOMCTBO (CBA3b WIIH
3aBUCHMOCTB), IIPUCYIIIEE 00bEKTaM U IIpoLeccaM, KOTOPOE YCTaHABIUBAETCS OMBITOM. [3]

OO1ecucTeMHble  3aKOHOMEPHOCTH — O3TO  3aKOHOMEPHOCTH, XapaKTEpPU3YIOIIHE
MPUHIMITAATBHBIE OCOOCHHOCTH TOCTPOCHHS, (DYHKIIMOHHUPOBAHUS W PA3BUTUS CIOXKHBIX
CUCTeM. OTH 3aKOHOMEPHOCTHU TMPUCYHIH JIOOBIM cHCTeMaM, OylIb TO JKOHOMHYECKas,
Ouosornyeckas, oOIEeCTBeHHAs, TEXHUYECKAst WM Jpyrasi CHCTeMA.

[lenocTHOCTP — KOMIUIEKC OOBEKTOB MPEJCTaBIsIeT CO00M HEKOTOpOoe €AMHCTBO,
oOnanaroliee oOIMMU CBOMCTBAMHU U MOBEACHUEM, OTHOCUTEIbHOW HE3aBUCUMOCTBIO OT CPEJIbI
U JIpyrux cucreM. M3mMeHeHHe JI000ro KOMIIOHEHTa CUCTEMBbl OKa3bIBaeT BO3/EUCTBHE Ha BCE
Ipyrue €€ KOMIIOHEHTHl W NMPUBOJIUT K M3MEHEHHIO CHCTEMBI B II€JIOM; a Jit000e M3MEHEHUe
CHUCTEMBbl OT3bIBaE€TCS Ha BCceX €€ KOMIIOHEHTaxX; TO €CTh O3HadaeT mpeodpa3oBaHUE
KOMITOHEHTOB, BXOJIAIIIUX B CUCTEMY.

JenuMocTh — 00BEKT pacCMaTPUBAETCS B KAUECTBE COCTOSIIIIETO U3 AJIEMEHTOB.

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

N3011poBaHHOCTh — KOMILJIEKC OOBEKTOB, OOPA3yIOIIUX CUCTEMY, U CBSI3U MEXKIY HUMHU
MOXXHO OTTPaHUYUTh OT HX OKPYKEHHS M paccMaTpuBaTh OTAEIbHO. OTHOCHTEIBHOCTH
U30JIMPOBAaHHOCTH — YYWTBIBAETCS BO3JCHCTBHE HAOMIONATENss M Cpeasl Ha OOBEKT M ero
o0OpaTHOE BO3CCTBHE Yepe3 AIEMEHTHI, SBISIONIUECS BXOJAaMH U BHIXOJAAMH.

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

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

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

JIMCKpeTHOCTh (aBTOHOMHSI 3JIEMEHTOB) — KaXIbIH OJEMEHT CHCTEMbl 00Jaaaer
COOCTBEHHBIM TIOBEJIEHUEM U COCTOSHHUEM, OTJIIMYHBIM OT TOBEACHUS M COCTOSHUS JPYTUX
3JIEMEHTOB M CUCTEMBI B 11€JIOM. [ 1]

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

Oprann3oBaHHOCTh — DJIEMEHTHI (YaCTH) CHCTEMbI B3aUMOCBSI3aHBI U B3aHMMOJICHCTBYIOT
orpezieieHHbIM 00pa30M, OpraHU30BaHbI B IPOCTPAHCTBE U BPEMEHH.

CTpyKTYpHOCTh — OTHOCHUTEIIBHO YCTOMYMBBIM, W3MEHSIOIIMUICS B MPOCTPAHCTBE U
BPEMEHHM CIIOCOO BHYTPEHHHMX CBSI3€M W OTHOILIEHUH CHCTEMbI, KOTOPBIM OMNpenenser ee
(GYHKIIMOHATBHYIO JESTEIBHOCTD.

YHopsg0ueHHOCTh — HaJW4Yhe HEKOTOPHIX KPUTEPHUEB, HA OCHOBAHMHM KOTOPBIX YacCTH
CHUCTEMBI COOTHOCSITCS APYT C APYTOM JJIsi UX B3aMMOPACIIOJIOKEHUS B CTPYKTYpE.

OToOpakaeMOCTh — SI3BIK HAOMIOAATENIT HMMEET JOCTaTOYHO OOIIMX SJEMEHTOB C
€CTECTBEHHBIM SI3BIKOM HCCIEAYEMOT0 00BEKTa, YTOOBI HAWTH COOTBETCTBUE M OTOOPAa3UTh BCE
CBOMCTBA U OTHOIIICHUSI, KOTOPBIC HYKHBI JJISI PEIICHUS 3a/1a4H.

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

HeroxnecTBeHHOCTh, OTOOpakeHHsI — 3HAKOBash cUCTeMa HaOJrofaTens OTIWYHA OT
3HAKOBOW CHCTEMBI TIPOSBIICHUSI CBOMCTB OOBEKTa M MX OTHOIICHHH, CJI€I0BAaTEIbHO, CHCTEMA
OoTOOpaxkaeTcss ¢ TOMOIIBI0 TMEPEKOJWPOBAHHUS B HOBYIO 3HAaKOBYIO cuctemy. [lpu stom
Hen30exHa MmoTepsi HHGOPMAIIHH.



HepapXxuuHOCTh — CHUCTEMa pacCMaTpPUBAETCS KaK JJIEMEHT CHCTEMBI 00Jee BBICOKOTO
MopsiiKa, a KaXIblil €e 3JIEeMEHT — Kak cucrema. Hamuuume B cucTeMe HECKOJIbKUX YPOBHEM,
IIOAYMHCHHBIX I10 HHCXOHHmeﬁ, CO CBOMMH 30HAMH OTBCTCTBCHHOCTH, pecypcaMH, JIOKAJIBHBIMHA
HEeIIMU. DTO YIOPSA0YEHHOCTH TI0 CTETICHH MTOAYMHEHHOCTH.

3Mep[[)KeHTHOCTb, I/IHTCFpaTI/IBHOCTL — HpI/IHL[I/IHI/IaJIBHaSI HECCBOAUMOCTH CBOI>'ICTB CUCTCMBbI
K CyMME CBOKMCTB COCTaBIAIOIIMX €€ dJeMeHToB. Cucrema o0JagacT CBOWCTBaMH,
OTCYTCTBYIOILIUMHU Y €€ 3JIEMEHTOB. [1]

KadecTBeHHBIC K€ M KOJWYECTBEHHBIE OMHUCAHUSA OCOOCHHOCTEH, MPHCYIIUX TEM WIIU
HWHBIM THIIaM CUCTCM, cne;[yeT OTHECTHU B OTI[CHLHy}O I‘pyHHy M Ha3BaTh XapaKTepI/ICTI/IKaMI/I
CHUCTEM. XapaKTePUCTUKH OTJICIbHBIX BHUIOB CHCTEM SIBIISIOTCS MPOJIOJDKCHHEM, Pa3BUTHEM HMX
00IIIECHCTEMHBIX CBOMCTB.

3aoanue

Breibepute cucremy. OnummMre, ¢ Kakod HMMEHHO TOYKM 3pEHHUs Bbl Oynere eé
aHam3upoBaTh. OmpenenuTech, KaKMMH CBOMCTBaMH 00JajaeT Bamia cUcTeMa. AKKYpPaTHO
BBITIOJIHUTE OINUCAHUS TPAHUL] CHUCTEMBI, OKPYKAIOWIEH CHUCTEMY CpeIbl U KOHKPETHU3UPYHTE
oOuiecucTeMHble cBoicTBa. CxeMaTHUeCKH M300pasuTe KaKMMU 3HAUMMBIMHM C TOYKH 3PEHHS
HCCIICAOBATCIIA CUCTEMBI BUJaMU BCUICCTBA, SHEPTHUU U I/IH(i)OpMaIII/II/I cucreMa OOMEHHUBAETCS C
OKpYKaIOIIEH Cpeiou.

Pesynbrar npeacraspTe B BUJIE OTYETA.

Konmponwsnuvie 6onpocut

Yro Takoe cucrema?

Kakwue ObiBatoT cuctembl?

Kakue cBolicTBa XapakTepHbI AJIs1 CUCTEM?

W3 yero cocrout cucrema?

Uto 03HauaeT BRIPAXKEHUE «HU3YUUTh CUCTEMY»?

UYro Takoe (PyHKIIMOHUPOBAHUE CHCTEMBbI?

Kakue cBoiicTBa cCCTEMBI OIPENETSAIOTCS €€ 3JIEMEHTHBIM COCTaBOM?

Kakum 00pa3oM npou3BoAUTCS OIpeesIeHUE IEMEHTHOTO COCTaBa CUCTEMBbI?

Yro Takoe CBA3b MEXY dJIEMEHTAMU CUCTEMBI?

0. Uro onpexaenseT HATMYKME CBA3H MEXKIY 2JIEMEHTaMU CUCTEMBbI?
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DJIeMeHThI CHCTeMBbI U cBs3b Me:k1y HUMH. Kiiaccuukanms 3j1eMeHTOB M BU3yaau3anusi

CTPYKTYPBI CHCTEMBbI

BN wNE

Llenv pabomot

O3HaAKOMUMBCSL ¢ NOHAMUAMU DTIEMEHMO8 CUCEMbL, BUOAMU U CNOCOOAMU C8A3ell MeHCOY
Humu. M3yuums memoowl epaghuyeckozo npedcmasieHus 6HympeHHel CmpyKmypol CUCEMb.

Hudhopmavyus

Jliobas cucrema mnogmaérca onucanuio. CyliecTBYyeT TpU OCHOBHBIX BHJA ONMUCAHUS
cUCTeMBI: MopdoJoruueckoe, GyHKIHOHATBHOE, HH()OPMAIIHOHHOE.

NudopmanmonHoe ommcanwe maeT mnpeacTaBieHue o0 oOmeHe wHOOpMAIuen Mexmay
YacTAMH CHUCTEMbI, CHUCTEMOM U BHeEHmHeW cpenoil. OmnucaHue TMO3BONSET CYIUTh 00
MH(POPMALIMOHHON  yNMOPSANOYEHHOCTH cucTeMbl. IIpu 3TOM OOBIYHO OHpEnENsoT Mepy
XAOTHYHOCTH WM YHOPSZIOYEHHOCTH CHUCTEMBI M €€ MH(POPMALMOHHBIA MeTabosin3Mm (oOMeH
uH(pOpMAaIUK CO CPeIoi).



@YHKIMOHAIBHOE ONMCAHNE CUCTEMBI OTPAXKAET €€ MapaMETPbI, IPOUCXOIALINE ITPOLIECCHI
U uepapxuio cucteMbl. OHO JJaeT BO3MOXKHOCTh OTBETUTH Ha BOIPOC, JJISl UETO MpeJHa3HaueHa
cucremMa. B Oonee mmMpokoM cMbIicie (YHKIMOHAIbHOE ONHMCAHUE I[O3BOJSET OICHUTh
3HaYUMOCTh CUCTEMBI B €€ KOHKPETHON ()YHKIIMU U BO3JICHCTBUE Ha BHEIIHIOIO Cpeny (CBSI3U C
Opyrumu cuctemamu). [Ipu 3ToM QyHKIUSI CUCTEMBI BBIIOIHSAETCS, €CIH MapaMeTpbl CHCTEMBI U
IPOLIECChl OTPaHUYEHBI MpefesiaMu, BHE KOTOPBIX CHUCTEMa paspyliaercsl JMOO paJauKalbHO
MEHSIET CBOU CBOMCTBA.

Mopddonoruueckoe onucaHue JaeT OTBET Ha BOIMPOC O TOM, U3 KaKUX 3JIEMEHTOB COCTOUT
cucrema. OHO onpezessieT ITyOrHy onucanus (BIOOp 3J€MeHTa, BHYTPh KOTOPOTO ONKCAHHUE HE
MIPOHHMKAET), KOMIIO3UIIMOHHBIE CBOMCTBA (CIOCOO0 OOBEIMHEHUS DJIEMEHTOB B CHCTEMY) U
3Q(PEKTUBHOCTh  BBIOJHEHHS  (QYHKIUH, Ha  KOTOPYIO  BIHSAIOT  HCKAXCHUA U
HEIPEeAYCMOTPEHHBIC TOTEPH HHPOPMAITHH. [ 5]

Mopddomnoruueckue cBOHCTBAa CUCTEMBI CYIIECTBEHHO 3aBHCAT OT XapaKTepa CBA3EH MEXTY
anementaMu. [loHsiTHe CBsI3M BXOAMT B Jt00oe ompeneneHue cucreMbl. OHO OJTHOBPEMEHHO
XapaKTepu3yeT W CTpoeHue (CTaTuky) u (YHKIMOHHPOBAHHE (IMHAMUKY) CUCTeMbl. CBS3u
o0OecrieunBalOT BO3HUKHOBEHHWE U COXPAaHEHUE CTPYKTYpbl U CBONCTB CUCTEMBI. BbioensroT
UH(POPMALIMOHHBIE, BEIIECTBEHHBIE M SHEPTETUIECKHUE CBS3H, ONPENENSss UX B TOM K€ CMBICIIE, B
KaKOM OBLIH OIpPEJIECTICHbI JIEMEHTHI.

XapakTep CBA3M OIpPENEseTCsl YAEIbHbBIM BECOM COOTBETCTBYIOLIETO KOMIIOHEHTa (MU
1eneBor QyHKIUEH).

CBs13b XapaKTepu3yeTcs:

— HampaBJICHHUEM,
—  CHIJIOH,
—  BUJOM.

[To mepBbIM [BYM IpU3HaKaM CBSI3M JEJAT Ha HalpaBiICHHbIE U HEHAIpPaBJICHHBIE,
CWJIbHBIE U cladble, a M0 BUAY — NOJYHMHEHUS, TOPOXKIEHUS (TeHETUYECKIE), PaBHOIIPaBHbIC U
CBSI3M YIPaBIICHUS.

HekoTopsie U3 3TUX CBsA3€M MOXHO pazapoOHTh emle Oojee aerainbHO. Hampumep, cBs3u
MNOTYMHEHMSI Ha CBSI3U «POJ-BUIY», «4aCTh-11€JI0€»; CBA3U MOPOKICHUS — «IIPUUUHA-CIIEICTBUE.
X MOXHO pa3genuTh TaKKe IO MEeCTy MpHIOXKEHHUs (BHYTPEHHME — BHEIIHHUE), IO
HAIPaBJIEHHOCTH MPOLECCOB (IIPsIMbIE, 0OpaTHbIE, HEUTPAJIbHBIE).

[TpsiMble cBsA3M MpeaHa3HaueHBb! AJIS Meperadd BellecTBa, SHEPruu, HH(POpMALUK I UX
KOMOMHAIIMM OT OJHOTO 3JIEMEHTa JAPYroMy B COOTBETCTBUM C IOCJIEI0OBATEIbHOCTHIO
BBITMIOJTHSAEMBIX (YHKITHI.

OdeHb BaXHYIO pOJIb WrpatoT oOOpaTHbIE CBS3M — OHHM SIBISIOTCS OCHOBHOM
CaMOpETYJIMPOBAHUS M PA3BUTUS CHUCTEM, MPHUCIIOCOOJIEHHUS MX K HM3MEHSIOUMMCS YCIOBUSM
cymecTBoBaHusl. OHH B OCHOBHOM CIY)XaT JUId YIpaBiIeHUs TIpolieccaMu M Haubosee
pacrpocTpaHeHbl HH()OpMAIIMOHHBIE 0OpaTHBIE CBS3H.

HefliTpanbHble CcBA3M HE OTHOCATCS K (YHKIUOHAJIBHOW JESITENbHOCTH CHCTEMBI,
HenpeacKkazyeMbl M ciydaiiHbl. OJJHAKO HEWTpaibHbIE CBA3M MOTYT CBIFPaTh ONPEACICHHYIO
pOJIb NP aAaNTalUU CUCTEMBI, CIYKHUTh UCXOAHBIM pecypcoM Juisi GOpMUPOBAHUS MPSAMBIX U
00paTHBIX CBS3EH, SBIATHCS PE3EPBOM.

KauecTBo cBs3M ompenesnseTcs ee NpormycKHOW CIOCOOHOCTBIO U HA/IEKHOCTBIO.

Mopdomnoruueckoe OMUCaHWE MOXKET BKIIOYATh YKa3aHUS HAa HAJIWYME U BHJ CBS3H,
coJiepKaTh OOIIYIO XapaKTEPUCTHKY CBSI3H JINOO NX KaUeCTBEHHBIE U KOJIMYECTBEHHbBIE OLIEHKH.

Taxum 00pazom, MOPGOJIOTrHUECKOE OMUCAHNE OTPAXKAET COCTAB CUCTEMBI U CBSI3H MEXTY
ee 3JIEMEHTaMHU, MTO3BOJISIET IOCTPOUTDH UEPAPXUUYECKYIO CTPYKTYPY CUCTEMBI. [5]

BHyTpeHHee ycTpoHCTBO cHCTEMBI MPEACTaBIsSeT cOO0N €AMHCTBO COCTaBa, OPraHU3allH

U CTPYKTYpbI cucTeMbl. COCTaB CHCTEMBI CBOJUTCS K ITOJIHOMY IIEPEYHIO €€ DJIEMEHTOB, T.€. 3TO
COBOKYITHOCTb BCE€X DJJIEMEHTOB, M3 KOTOPBIX COCTOMT cucTeMa. (COCTaB XapaKTepusyeT
60raTrcTBO, MHOr0o0oOpasue CHUCTEMBI, €€ CI0XKHOCTb. [Ipupoaa cucreMbl BO MHOTOM 3aBHCHUT OT
€e COCTaBa, U3MEHEHUE KOTOPOro IMPUBOIUT K U3MEHEHUIO CBOMCTB cucTeMbl. Hanpumep, MeHss
COCTaB CTaJlld TNpH J00aBKE B HEE KOMIIOHEHTA, MOXHO IOJIyYUTh CTalb C 3aJaHHBIMU
cBoiictBamu. CocTaB Kak OINpE/EIeHHBIH Ha0Op YacTei, KOMIIOHEHTOB 3JIEMEHTOB COCTABIISIET
CyOCTaHIIMIO CHCTEMBI, OH SBISETCS HEOOXOJUMON XapaKTePUCTUKON CHUCTEMBI, HO HE



noctatouyHo. CHCTeMBbl, HMMEIONIUE OJMHAKOBBIM COCTaB, HEPEOKO O00JaJal0T pa3HBIMU
CBOMCTBaMH, TIOCKOJIBKY JJIEMEHTBHI CHCTEM: BO-TIEPBBIX, MMEIOT Pa3IMUHYI0 BHYTPEHHIOIO
OpraHu3alnuio, a BO-BTOPBIX, II0-pa3HOMY B3aMMOCBs3aHbl. llodToMy BBOZAT ewWE nABe
JOITOJIHUTCIIBbHBIC XapaKTepI/ICTI/IKI/II OpI‘ aAHU3alIuA CUCTEMBI U CprKTypa CUCTCMBI.

CTpyKTypHBIE IPEJICTABICHUSI SIBIISIFOTCS CPEACTBOM HccieioBaHus cucteM. OJIHY U Ty XKe
CHCTEMY MOKHO TMpPEICTaBUTh PA3JIMYHBIMH CTPYKTYpamu, HEOOXOIUMBIH BBIOOP KOTOPBIX
00yCJIOBJIEH COJIEp)KaHHEM MCCIICOBAaHUM, MPOBOAUMBIX Ha JaHHOM 3Tane. [IpuHATHIA crocod
ONHUCAHM CTPYKTYp — Tpaduueckoe wu300paxeHue. PaccMOTpUM OCHOBHBIE CIIOCOOBI
IIPEICTABIICHUS CTPYKTYD.

CereBble CTPYKTYpHI MPEJCTABISAIOT OTOOPAKEHHE B3aUMOCBS3H OOBEKTOB MEXKIY COOOM.
X npumeHstoT Juisi OpPEACTaBICHUS OPraHM3AlMOHHBIX CTPYKTYp, M H300pakeHus
CTPYKTYpPHBIX CXEM CHUCTeM, Ul MpelcTaBieHus MHPopMauoHHOro obecrieueHus u T. A. C
MOMOIIbI0 CETEBbIX CTPYKTYpP OTOOpa)aroTCsi MPOCTPAHCTBEHHBIE B3aMMOCBS3H MEXIY
3JIEeMEHTaMH, KaK MPaBUIIO, OJHOTO HEPAPXUUECKOTO YPOBHSL. [6]

Paznnuaror CJICAYIOMIUC BUBI CETCBLIX CTPYKTYP:

JInneinoie CTPYKTYPBI CO CTPOro ynopaa04€HHbIM B3AUMOOTHOIICHUCM 3JICMCHTOB «OJUH
K oHOMY» (puc. 3a).

KounbueBas crpykrypa (LMKIMYECKasi) UMEET 3aMKHYTBIE KOHTYPBI B COOTBETCTBYIOLIMX
rpagax. C mOMOLIbI0 MUKIHYECKUX CTPYKTYP M300paXKAIOTCS CXEMBI HUPKYIISAINHA HH()OpMAITUH
B cucreMax (puc. 30).

HpeBoBugHas CTPYKTypa TMpeACTaBiIsieT co00H O0ObEIMHEHUE MHOTHX JIMHEWHBIX
NOACTPYKTYp (puc. 3B).

O-0-0-0 %%
OO OO

Pucynok 3. Bunbl ceTeBbIX CTPYKTYp

O606H_ICHHEUI CCTCBAsA CTPYKTYpPaA XapaKTCPUIYCTCSA MHOTOUUCIICHHBIMU MCKIJICMCHTHBIMU

cBs3siMU (puc.4).



Pucynox 4. O606ménHas cereBasi CTpyKTypa

Hepapxuueckue CTPYKTYphl MPEICTaBISIOT COOOW  JIEKOMITO3UIIUIO CHCTEMBI B
npoctpaHcTBe. [IpuMeHstoTcs, mpexae BCero, A ONUCAaHUS MOJYMHEHHOCTH 3JIEMEHTOB B
CTPYKTypax ympaBiieHHs. TepMHH «uepapxus» O3HA4aeT CONOJYMHEHHOCTb, IOPSIOK
MOJAYMHEHHS HU3IIKX 10 JOJDKHOCTH JIML BBICHIUM. B nepapXxuyeckux CTpyKTypax Ba)KHO JIMIIb
BBIJICJICHUE YPOBHEW COMOJYMHEHHOCTH, a MEXIY YPOBHSMHM M MEXKJy KOMIIOHEHTaMH B
npeJienax ypoBHs, B IPUHITUIIEC, MOTYT OBITH JTFOOBIC B3aUMOOTHOIICHUS (pHUC. 5).

Pucynok 5. Mepapxuueckas cTpykrypa

DNEMEHTBl TPEJICTaBISIOT COOOW KUPIUYUKH, U3 KOTOPBIX CTpouTcs cuctema. OHH
CYIIECTBEHHO BIJIMSIOT Ha CBOMCTBAa CHUCTEMbl, B 3HAYUTEIbHOW CTENEHU ONPEACISIIOT €€
npuponay. Ho cBoiicTBa cucTemMbl HE CBOISATCS K CBOMCTBAM 3JIEMEHTOB.

Kak MBI y’xe 3HaeM, 2JIEMEHT — 3TO Jajiee He Pa3jIokKUMasi eMHULA [IPU JTaHHOM CIIoco0e
pacwIeHeHMs, BXOJIAINAs B COCTaB cUCTeMbl. Hamnume cBs3eld MEXIy JJE€MEHTaMH BEIET K
MOSIBJICHUIO B 1IEJIOCTHOM CHCTEME HOBBIX CBOMCTB (IMEPIKEHTHOCTD), HE MIPUCYIIHUX dJIEMEHTaM
B OTIENBHOCTH. B cHily 3TOr0 MOAMHOKECTBA HIIEMEHTOB CUCTEMBI MOT'YT pacCMaTPUBATHCS KAK
MOJICUCTEMBI. DJIEMEHTAPHOCTh OUYEHb TECHO CBs3aHa C MIPUHIIMIIOM HEUCUYEPIIAEMOCTH MAaTEPUU
— OAHMM M3 (YHIAMEHTAJIbHBIX HPUHIMIIOB MHUPOYCTPOMCTBA. [l 3J€MEHTOB CHCTEMBI
XapaKkTepHbl HEKOTOPBIE CBOMCTBA.

Ceoiicmeéo — 310 BXOXJICHHUEC BCIIM, 2JICMCHTA B HeKOTOPBIﬁ KJ1accC Bemeﬁ, Koraa HC
06pa3yeTCﬂ HOBBIM OpeaAMCT; XapaKTCPUCTHKA, MPUCYIIad BCIIaAM U ABJICHUAM, IMO3BOJIAIONIASA
OTJIMYAaTh WU OTOXKIECTBIATh UX. Bce 3eMEHTHI O6J'IaIlaIOT ABYMS BHIaMU CBOICTB: IEepBOC —
OTO JJIEMCHTAJIBHOCTH IMPU JaHHOM crocobe paCwICHCHUA,; BTOPOC, TOYHEC I'pyIIia CBOf/iCTB, —
9TO CBOMCTBA npupoasl 3JICMCHTOB. Peun nacTt o0 TOM, 4YTO AJIAd XHMHUYCCKUX 3JJICMCHTOB
CBOMCTBEHHEI BAJICHTHOCTb, ATOMHBIC BECA, JI )KMBBIX OPTraHU3MOB — MECTO B UCPAPXUU BUOOB,
AKTUBHOCTbD, JJId 4C€JIOBCKA — CUCTEMA poneﬁ, CTaTyCoOB, HGHHOCTefI, HHTEPECOB U T.II. MH=oroe B
CHUCTCME 3aBHCUT OT THIIOB OJICMCHTOB. HOBTOMy B TEOpUHU CHCTCM 3HAYUTCIILHYIO
MCETOHOJIOTUYCCKYHO POJIb UTPACT ITOCTPOCHUC Knaccn(bmcaunn 9JICMCHTOB.

Opaun U3 npumepoB Takoil knaccuduxanuu (aBTop — B. A. Kapramos, [14]) npeacrasieH B
tabmuue 1:

Tabmuma 1. — Kmaccudukanms 31eMEHTOB 10 PeaKIIiy Ha BO3MYIIICHUE



Haspanme Xapakrepn H3o6paxke
CTHKA HHe
OnHo3HayH
0 nepenaér ———><:::>—-—>
Yupyruit BXOHH?G
BO3JICHCTBUE  Ha
BBIXOJ  (sIBIsieTCS
TIOBTOPUTEIIEM)
OcyuiecTBi
sSeT  BHYTPCHHEE
PednexcuBn | mpeobpazoBanue ___><EE:>__’
bIY BXOJla B BBIXOJ IO
KaKoMy-Tu00
AITOPUTMY
Bocnpunum
aeT BXOJHOE
[Torpeburen | Bo3aciictBue  06e3 '__’<:::>
b oOpa3oBaHUs
BBIXOJHOTO
(«u€pHas apIpar»)
He
BOCIIPUHUMAET ]:::<:::)
OtTopraren | BXOJIHOE
b BO3/ECHCTBUE
(OTKJIOHSIET ero)
I'enepupyer
BBIXOJIHOE (EEE>_>
) PO— BO3JECHCTBUE B
OTCYTCTBUE
BXOJHOTO
(«hanTOoM»)
Pednexcus
HBIM  DJIEMEHT ¢ 3 —>
[Tonupeuen
TopHBIi HECKOJIbKUMU
BXOJIaMH U OJTHUM
BBIXOZIOM
Pednexcun
Tommdiex HBIA DJIEMEHT C N _>§
TopHBIi OJTHUM BXOJOM |
HECKOJIbKUMU
BBIXOJIAMH
Pednexcun
HBI  DIEMEHT ¢ 3 _,3
[Tonusneme | HECKOIBKUMU )
HT BXOJIaMH "
HECKOJIbKUMU
BBIXOJIAMH
[Torpebute
1b, EEEE —
[Tonunorpe | BOCIpUHUMAIOLIUI
ouTelb BO3IEHCTBUS o
HECKOJIbKUM

BXOJaM




XapakTepu H300pake
Ha3zBanue p P p
CTHKA HHE
HcTouHUK,
v —=
T€HEPUPYIOIHIT
TTonmuucrou PUPYIOL
HECKOJIBKO
HUK
BXOJIHBIX
BO3ICUCTBUHI

[lo muenuto papyroro cuctemHoro wuccienoBatens, FO.II. Cypmuna [8], snemeHTHI
CUCTEMBI MOTYT OBITh KJIACCH(IUIIUPOBAHKI 1O 00JI€e MHOTOOOPA3HBIM OCHOBAHUSM: TI0 CTEIICHU
POICTBa — TOMOTCHHBI W T€TEPOTCHHBIN; MO CTEMEHU CAMOCTOSTEIBHOCTH — IPOTPAMMHBIN,
aJIaNITUBHBIN, WHUIIMATUBHBINA; 110 BPEMEHH CYNICCTBOBAHMS - IOCTOSHHBIH, BPEMEHHBIH; IO
pOJIM B CUCTEME — OCHOBHOM, HCOCHOBHOI; 110 aKTUBHOCTH B CUCTEME — aKTUBHBIN, TACCHBHBI;
0 XapakTepy BO3ICHCTBHS Ha CHCTEMY: OIpEICIICHHbIE WM MpeICKa3yeMbie |
HEONpeIeTICHHbIE HIIU HETIPECKa3yeMble; 10 XapakTepy (Tadnuna 2).

Ta6n1/1ua 2. —KHaCCI/IQ)I/IKaHI/Iﬂ QJICMCHTOB I10 pa3JIM4YHbIM OCHOBAHUAM

DJIeMeHT
XapaKkTepuCTHK
a

OcHoBanue
KJIaccupuranuu Tun

IIporpamm HeiictByer o
HBIN YKECTKOMU Iporpamme
Oonamaer

CremneHb ot CIIOCOOHOCTBIO
CaMOCTOSATENHLHOCTH MIPUCTIOCOOTIECHUS
JJIEMEHTA Oo0manaer

WHaunuati | cnocoOHOCTBIO
BHEIN U3MEHSITh
JECTBUTEIBHOCTD

AnantuBH

Otnuuaercs
ITocTOsSIHH | OTHOCHUTEIBHO
JlnmuTtensHOC | BIN JUTATENIbHBIM ~ BPEMEHEM
Th CYIIECTBOBAHUS CYLIECTBOBAHMS
Bpemennsl CymectByrommit
i BPEMEHHO

Ocrancs oT
MIPOLUIBIX JTAIOB KU3HU
CHCTEMBbI

XapakrepeH I
Hacrosamie | Hacrosiero BPEMEHU

Bpemennas | ro CYLIECTBOBaHMS
MPUHA]JIEKHOCTD CHCTEMBbI

CBolicTBEHEH 1A
Oymyiiero JaHHOMN
bynymero | cucreMsl
(MHHOBALIMOHHBIN
SJIEMEHT)

[Tpouoro
(aTaBu3M)

Hrpaer riaBHyO
POJIb B CUCTEME
HeocHoBH Wrpaer

Ponb B OcHOBHOIT
CUCTEME




JIeMeHT
OcHoBaHue
XapaKkTepuCTHK
KJIaccupukanuu Tun a
oi BTOPOCTEIICHHYIO POJIb B
CUCTEME
N BospelictByer Ha
AKTHUBHBII A Y
MIPOLIECCHI CUCTEMBI
AXTUBHOCTb
Cnabo
B CUCTEME [TaccuBHBI .
i BO3/ICHCTBYET Ha
MPOIIECCHI CUCTEMBI
Onpenené OKka3rIBaeT
Xapakrep HHBIU WM | BIIOJHE  ONpEACIIEHHOE
BO3JICUCTBUS Ha | IPEJICKa3yeMbli BO3JICHCTBUE HA CUCTEMY
CUCTEMY Heonpene OxkasbiBaeT
JIEHHBIN WJIM | HEIIpeACKa3yeMble
HENPEICKAa3yeMblil | BO3JCHCTBUSA HA CUCTEMY
3aoanue

BoiOpate cucremy U mpoBecTH u3ydeHHe €€ CTpykTypel. CraenaTb  KpaTKoe
UHPOPMALIMOHHOE H  (PYHKIIMOHAIBHOE OIMCAHWE CHUCTEMBL. BBIMOTHHUTE MOAPOOHOE
MOP(OJIOTHUECKOE HCCIICAOBAHNE CUCTEMBI, HCIONB3ySd MPEUIOKEHHbIE Kiaccu(ukanum
aneMeHTHOro cocrasa (Kapramosa u Cypmuna).

Konmponwvnusie éonpocut

Kakum 06pa3oM MOTyT OBITH OMHCAHBI CUCTEMBI?

B uém cyTh MOphOIOTHYECKOro ONMUCAHUS CUCTEMBI?

B 4ém cyTh HHPOPMALTMOHHOTO OTIMCAHUS CUCTEMBI?

B 4ém cyTh QyHKIIMOHATBHOTO OMMCAHUS CUCTEMBI?

UTo Takoe 371E€MEHT CUCTEMBI?

Urto Takoe CBOMCTBO AJIEMEHTA CHCTEMBI?

Kakue cBoiicTBa CUCTEMBI ONIPEAETSIOTCS €€ SJIEMEHTHBIM COCTaBOM?

Kak npousBoauTcs onpeseieHue 3IeMEHTHOTO COCTaBa CUCTEMBI?

Uto Takoe CBS3b MEXKY PJI€MEHTaMU CUCTEMBI?

0. Uto ompeenseT HaTUIUE CBS3H MEXKY JIEMEHTAMH CUCTEMbI?

JlabopaTopnas padora Ne 3

Onpenenenue meau 4 3a1a4 cylecrsoBanus cucremsl. [locTpoenue nepeBa nesneii u

aepeBa npoodJiem

BOooo~NoakwNE

Llenv pabomot

Hayuumvca  onpedensmv  yenu u  3adauu  cywecmeoganus cucmemvl. Ocgoums
epaguueckutl memoo nocmpoenus depesa yenetl u npooiem.

Hudhopmavyus

Ilens cucteMbl — 00pa3 xemaeMoro OyayIliero COCTOSHUS WU TOBEACHUS CUCTEMBI. J[ms
HE IIeJICYCTPEMIICHHBIX CHCTEM IIeJIb MOXKET OBITh COPMYITUPOBAHA TOJIHKO HAJCHCTEMOM, T. €.
CUCTeMOH 0oJiee BBICOKOTO YPOBHS, a JUIS IEJICYyCTPEMIICHHBIX CUCTEM B (DOPMYJIMPOBAHHH U
YCTAHOBJICHUU LEJIW MOI'yT NPHHUMATh Y4aCTHUC OTACJIbHBIC (ynpaBnﬂ}omI/Ie) IIOACUCTEMBI N
DJICMCHTHI.
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CylecTByeT HECKOJIBKO  KPUTEPHUEB, KOTOPBHIM  JOJDKHA OTBEYaTh  IPABHIBHO
chopmynupoBaHHas 1€k, 00bIYHO UX ab0peBuatypy SMART:

— KoHkpeTHas (Specific);
— wum3MepumMas (Measurable);
— noctmwkumas (Achievable);
— peamuctuunas (Realistik);
— orpanundenHas o Bpemenu (Timed).
[Ipy 3TOM HYXHO MOHMMATh, YTO MJII HEKOTOPHIX CHCTEM, CBS3aHHBIX C H3YYCHHEM

KOCMOCa WM MHKPOCpeZ, TpUBEACHHBIE KpUTEpUHM OyayT HUMeTh TaKKe BecbMa
NpUOIM3UTENBHBINA XapaKTep.

Cucrema B pealbHOH cpene He MOXKET cyliecTBoBarh 6e3 mpobiieM. Ilo cytu, mpobiembl
OTIPEICIISIOT PAa3BUTHE CHCTEMBI Ha MPOTSHKEHUH €€ )KU3HEHHOTo MUKiIa. OTaeNbHbBIE TPOOIEMbI
CIIOCOOHBI K KOOTIEpaIlH, YTO MOKET MPUBECTU CUCTEMY K COCTOSIHUIO Kpuzuca. [1,9]

Kpusuc — cocrossHME, B KOTOPOM IIapaMeTpbl CHCTEMBI INPUHUMAKOT IOPOTOBBIE,
KPUTHYECKHE 3HA4eHUs. B 3TOM COCTOSIHUM CTENEHb OPraHW30BAHHOCTU CHUCTEMBI PE3KO
CHIDKAETCS W BEPOSITHOCTb BO3BpAILEHUS K MPEKHEMY CTaOUIbHOMY COCTOSIHUIO HEBEIIHKA.
Cyl11ecTBYIOT TpH BapHaHTa pa3pelleHUs] KPU3Uca CUCTEMBI:

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

2) pedopma - mocTereHHAsT MEPECTPOIKa siipa, TEHOTHIIA CUCTEMBI, BEIyIas K ITOSBICHHUIO
KaueCTBEHHO HOBOM CHCTEMBI;

3) peBoonms - Pe3KOe, CKAYKOOOpa3HOE H3MEHEHHE SApa CHCTEMBI, KaTacTpOpUYICCKHUIt
NIepeXo/1 U3 OJTHOTO COCTOSIHUS B IPYTOE.

CocrosiHue Kpu3uca 00BIMHO JJOBOJBHO Pa3pyLIMTENLHO JUIS CHCTEMBI, TaK KaK Jaxe Mpu
CaMOM 6HaFOHpI/I$[THOM pasBUTHUU CO6I>ITI/II\/'I, IJI1 BBIXOAAa M3 HETO CUCTEMC NPUXOJHTCA
U30BITOYHO PAcXOJ0BaTh MMEIOIIUECS B €€ pacrmopsykeHUuH pecypcbl. [1oaToMy mpu u3ydeHuH
CHCTEMBI 0OIBIIIOE BHUMAHHUE YACITACTCA TUAarHOCTUPOBAHUTIO HpO6J'ICM N U3YUCHUIO BEPOATHBIX
CHOCO0OB UX YCTpaHEHHUS.

JunarHoctuka npoOjaeM — 53TO aHaJU3 OCHOBHBIX IPUYMHHO-CIIEJICTBEHHBIX CBS3EH
KOHKpeTHOH curyanuu. CymiecTByeT JBa crnoco0a paccMOTpeHHs MpoOJeMbl: BO-TIEPBBIX,
npoOJaeMoil cuMTaeTcsl CUTyallMs, KOTJa IOCTaBJIEHHbIE LEIH HE JOCTUTHYTHI, BO-BTOPBIX,
npoOaeMoil CUYMTAIOT CHUTYalMI0O MOTEHIMAJIbHOM BO3MOXKHOCTH (YTO-TO JOJDKHO OBLIO
IIPOM30MTH, HO HEe mpousouuio). Ilpu sTom moj cuTyanuell NOHUMMAETCs PEAJbHOE IOJIOKEHNE
JIEJI OTHOCUTEINIBHO ITOCTABJIEHHOM LIEIH.

I[I/Ial"HOB HpO6HeMBI — CIIO0KHBIH mnmpounecce, KOTOpLIﬁ BBIIIOJIHACTCA B HCCKOJIBKO 3TaIlOB.

1. Oco3HaHue U yCTaHOBJIEHUE CUMIITOMOB 3aTPYJHEHUI WJIM UMEKOLIUXCSl BO3MOXKHOCTEN. [Ipn
9TOM O] CHMITOMOM ITOHUMAETCs CTENIEHb NMPOSBICHUS TPOOIEMBI U €€ TMOCIEACTBUH.

2. COop, aHanu3 BHELIHEHN (OTHOCUTENBHO CUCTEMBI) U BHYTPEHHEH HHPOpMaIIUH.

3. Beigenenne peneBaHTHOM wWHGOpMaWU. OTO BBIICIEHHWE JaHHBIX, OTHOCAIIUXCS K
CYILIECTBYIOIEH pobiieMe, 1eNu, TepUoay BpEMEHHU U T.1I.

4. BolsiBeHUe NPUYHH BOSHUKHOBEHHUS MTPOOJIEMbI, aHAIN3 OCHOBHOM MTPUYUHBI.



5. Onucanue npoOJeMbl Ha TOCTYITHOM SI3BIKE, OTBEUAIOIINE HA BOMPOCH! KTO, YTO, KOTJa, TIE,
nmovemy, KakuM 00pa3oM, CKOJIBKO.

6. Ananu3 npo6iembl. Pe3ynbTaTroM AaHHOTO 3Tana JUArHOCTUKU SIBIISIETCS BBISICHEHHME THUIIA
npo6uiemsl. [Tutep [dpykep BiaensieT YeTblipe TUIa Ipoodiem:

1) TunIMYHBIE,

2) TUNIWYHBIE 110 CYTH, HO YHUKAJIbHBIC 1151 JaHHOU CHCTEMBI;
3) YHUKAJIbHBIE;

4) HOBbIE TUIINYHBIE.

Tunuyeble nMpoOJIEMbl PEIIAlOTCs ¢ MOMOILBIO 3alIPOrPaMMHUPOBAHHBIX PELICHUH, T.€. C
UCIOJIb30BAHUEM YK€ M3BECTHBIX MpaBWJI WIM MPUHLIMUIIOB K KOHKPETHOW CHUTYyallMH.
VYHuKanpHbIe IPOOJIEMBI HYK/Ial0TCS B IPUHATHH HE3aIpOrpaMMHUPOBAHHBIX pelieHui. [9]

OcHOBHBIE MeTOJIbl aHaiM3a npobiem — rpaduueckue. IloctpoeHue: nepeBo mpoodiem,
JIepeBo Liesel U 3ajiay, 1epeBo peleHu, Npopuiib IPUYMH U CTPYKTYpHas Auarpamma Mcukasa
«pBIOUH CKEIEeT».

OCHOBOI U1 MMOCTPOEHMsI BEPIIMHBI JiepeBa ILieJeil CTaHOBUTCS HA0Op CTpaTerMYecKHX
neneld cucreMbl. CTpaTerMuyeckd 3HA4MMbIE LENM — 3TO 4Yallle BCEro JOJITOCPOYHBIE LEINH,
KOTOPBIE OIPEACIIAIOT HANPABICHUS CTPATETHYECKOT0 Pa3BUTHS CUCTEMBI, JOJTOCPOYHBIE LIENIH,
CBSI3aHHBIE C MOJJIEpKaHueM (QYHKIIMOHUPOBAHUS CUCTEMBI.

JlocTuxkeHne cTpaTerMueckux Lesie odecreunBaeTcs JOCTHXKEHHEM KakK OINEpallMOHHBIX
(Ka)XJT0OTHEBHBIX ) LIEJIEH, TaK U MPOEKTHBIX (OTHOPA30BbIX, YHUKAJIbHBIX) IIeJIEH.

[lenn HeoO0XOAMMO THIATEIBHO KIACCU(UIUPOBATh M COOTBETCTBYIOIIMM 00pa3oM
CTPYKTYpUPOBATh B paMKax JMarpaMm - TaKUM 00pa3oM, 4TOObI OHH CTAaHOBHJIMCh MaKCUMaJIbHO
YETKUMHU U IIOHATHBIMU UCCIIEI0BATEIS.

B 1953 r. npodeccop Tokwuiickoro ynusepcutera Kaopy McukaBa, ob6cyxnas mpodiemy
KayecTBa Ha OJJHOM 3aBOJie, CYMMHpOBAJI MHEHHUE WHXEHEPOB B (popMe nuarpaMMbl IpUYUH U
pe3ynbraroB. Co BpeMEeHEM JuarpamMmy Haudajid MCIIONb30BaThb Ha MPAKTUKE, W OKa3ajuach
BECbMa IOJIE3HOM M B HUTOre MOJIydusa IIUPOKOE PACHPOCTPAHEHHWE BO MHOTHX KOMITAHUSAX
SAnonnn. B nmanpHeWmeM BKIIOUEHA B SAMOHCKUWN TNPOMBIIDICHHBIH cTanmapt (JIS) Ha
TEPMUHOJIOTHIO B OOJIACTH KOHTPOJISI KayecTBa M ONpPENAENSIeTCS B HEM CIEAYIOUIMM 00pa3oM:
quarpamMma MpUYMH U PE3yJdbTaTOB — AUarpamMma, KOTOpas INOKa3bIBA€T OTHOLIEHUE MEKIY
MOKa3aTeeM KauecTBa M BO3ICUCTBYIONIMME HA Hero ¢akropamu. [9,10]

Huarpamma McukaBa (IpUYMHHO-CIIEICTBEHHAs TUarpaMMa) — HMHCTPYMEHT KadecTBa,
CIIy’KaIllM{ [T HarJIHOTO MPECTaBICHUs IPUYUHHO-CIIEACTBEHHBIX CBsI3€il MeXIy 00BEKTOM
aHanM3a M BIMSAIOLMMHU Ha Hero (axkropamu, 00€CNeUMBAIONIMA CUCTEMHBIH MOAXOI K
oTpesieNIeHUI0 (PaKTUYeCKUX NMPUYUH BO3HUKHOBEHHUs mpobnem. Takxke [luarpamma McukaBa
UCIIONIB3YETCSl NIl NEPBOHAYAJIBHOTO DPAHXKUPOBAaHUA (OMpeeseHusT 3HAaYUMOCTH U CHIIBI
BIUSHUS) (HAaKTOPOB, BO3AECUCTBYIOIIMX HA UCCIEAyeMbIil 00BEKT M BBHIOOpA MPHOPUTETOB IS
yCTpaHEeHHs MPOOJIEMbl WM YIIy4IIEHHUS TTOKa3aTels.

Koneunoii ienbro ucnosib3oBanus Metoaa «JIunarpamma McrukaBay siBnsercs:

e  BbIIBJICHHEC BCEBO3MOXHBIX (baKTOpOB, BJIMAOINUX Ha 00BEKT aHaJIn3a,



e  BHU3yallU3allUs MPUYUHHO-CIECICTBEHHBIX CBS3CH;
e pacmpenelieHHe IPUOPUTETOB JJISl aHAJIM3a U PELISHUS OCTAaBICHHON 3aJaul Ha OCHOBE
oTpesieNieHUs OTHOCUTEILHOW 3HAUMMOCTH (DAKTOPOB, ¥ KX PAHKUPOBAHUSI.

«Mo3roBoii mTypm» (aHri. brainstorming) — oauH U3 HaubOoJee MOMYISPHBIX METOIOB
CTUMYJIMPOBAHUSI TBOPUYECKOW aKTUBHOCTH. [103BOJIET BBISIBUTH NMPUYHMHBI M MTOMOTAeT HAWUTH
pellleHre CIIOKHBIX Mpo0JieM MyTeM MPUMEHEHHUs CHEIHalIbHbIX IpPaBHI oOCyxkaeHus. MeTton
MO3roBoro mrypma Obul co3gan B 1941 romy Ajekcom OcCOOpHOM — COTPYIHHUKOM
aMEpPUKAHCKOTO PEKJIaMHOTO areHTcTBa cynepnpodeccruonanoB «BBD&Oy.

PexoMenaanum Ui NpPOBeJdeHUs] MO3IOBOr0 INTYpMa TMepel IMOCTPOeHUHEM
auarpammbl UcukaBa:

1) onpenensieM npobieMy, TPEOYIOIIYIO PEIICHHs TIaBHBIH KPUTEPUH KadyecTBa 3TOrO Iiara —
SCHOCTb (POPMYJIMPOBKH U OJTHO3HAYHOCTH TPAKTOBKU MTPOOIIEMBI;

2) HauMHAeM TpeBAPUTEIbHBIN ITal 00CYKICHHS, KOT1a COOMPAIOTCS BCE 3aMHTEPECOBAHHBIC
YYaCTHUKHM KOMAaH[bl, paclpejesnsieM, KTO M3 HUX Kakyl poib OyAeT HCIOJHATH IpU
oOcyxeHnn (BeAyIIHiA/KypaTop, TOMOIIHHUK, T€HepaTopel WaeH, Habmomgarenu u T.1.),
PEKOMEHIyeMbIi pa3Mep IpynIbl — 5-9 yenoBek;

3) caeayroIui mar — Tarn reHepay Uael; Bo BpeMs padoThl BCE YYaCTHUKH JIOJDKHBI BUICTh
npexkae Bcero chopMyaupoBaHHYIO MpoOiieMy, a HE Ipyr Apyra; 3ajada BeIyllero — He
JOITYCKaTh HUKAKOW KPUTHUKH WA JTUCKYCCHA BO BPEMs TCHEPHPOBAHUS HICH, HETATUBHBIX
BBICKA3bIBAaHUI B MOJI3Y YK€ BHICKA3aHHBIX MOTCHIIMATIBHBIX PELICHHIA;

4) MOMOIIHUK J0JDKSH (PUKCHPOBATh BCE BHIIBUHYTHIC HJICH;

5) mo/mkHa TOAMEPKUBATHCS aTMOc(epa KOMaHIHONW pabOThl B Pa3BUTHUH YK€ BBICKa3aHHBIX
YJIeHAMH KOMaH bl MBICIICH;

6) HET HUKAKUX OrPAaHMYCHHI HA PEATMCTHYHOCTh BBICKA3bIBAEMBIX HEH, MPUBETCTBYIOTCS
aro0ble, naxe camble aOCypAHbBIE WAEW, HU OIHA WIS BO BpPEMS dTama «TCHEpalun» He
OTBEpraercs;

7) MPHUBETCTBYETCSI KAK BO3MOKHO 0OOJIbIIIEE KOJMUYESCTBO BBIIBUTACMbIX HJICH; YeM OOJIbIle HCH
OyIeT MmpeIioKEHO, TEM BBIIIE IIAHCHI, YTO CPEAN HUX UM UX KOMOUWHAIMM OKaxeTcs uies
YCHEIIHOTO pelIeHus MPOOIEMBI;

8) uleHOB KOMaHIBI CIEAYeT TMCUXOJOTHUYSCKH TOOMIPATh I PACKPBITHS TBOPUYECKOTO
NOTEHLMANA;

9) nuIaM PYKOBOJSAIIETO COCTaBa, BXOIAIIMM B KOMaHIy, HE PEKOMEHIYETCS BBICKA3bIBATHCS
NEPBBIMU, AHAJIOTUYHO U YEJIOBEK C CaMOM cTapiuel JOJKHOCTBIO B KOMaHJE HE JIOJKEH
OBITH BEAYIINM/KYpaTOPOM IITypMa;

10)  3aKIOYMTENBHBIA IIAr - OO0CYXKAEHHE WICH, JJIsl TOro 4ToObl OTOOpath Jyuinue. Bee
3aUKCUPOBAHHBIE HMJAEM HEOOXOAMMO MpPOAHAIU3UPOBATh, YUYUTHIBaS  OYEBUIHBIC
OTpaHUYEHUSI, HAIPUMED, TaKWEe KaK BPEMs, YeJIOBEYECKHE PECYPCHI, CTOUMOCTD PEaH3allHH.
[10]

IIpaBuia nocrpoenusi Amarpammsel Mcukasa
1. Ilpexnae ueM MpHUCTyNaTh K MOCTPOSHHUIO JUArpamMMbl, BCE YYACTHUKH JIOJDKHBI MPUUTH K

€IMHOMY MHEHUIO OTHOCHUTEIFHO (POPMYITHPOBKH MPOOIIEMBI.

2. WzydaeMas mpoOiieMa 3amuchIBAeTCs C MPABOil CTOPOHBI B CEPEAMHE YUCTOTO JINCTa OyMaru u
3aKJII0YaeTCs B paMKy, K KOTOPOH cjieBa MOJIXOJUT OCHOBHAS TOPU30OHTAJbHAs CTpeiKa —
«xpeber» (amarpammy lcukaBa wu3-3a BHEIIHETO BHUAA 4YacTO HA3bIBAIOT «PHIOBUM
CKEJIETOMY).

3. Hanocsrtcs rnaBHble puunHbI (akTopsl | mopska), BIUSAIONIKME HA TpodIemMy, - «Ooibiine
kocTi». OHM 3aKITI0YAIOTCS B pAMKU U COETUHSIOTCS HAKJIOHHBIMU CTPEJIKAMH C «XPeOTOMY.

4. Jlanee HaHOCSTCSI BTOPUYHBIC MPUYUHBI ((PaKTOPHI 2 MOPsIIKA), KOTOPHIE BIUSIOT HA TIaBHBIE
NpUIHHEI («OOJBIIHE KOCTH»), a T€, B CBOIO OYEpEllb, SBISIOTCS CIEICTBHEM BTOPHUYHBIX
npuurH. BTOpUYHbBIE TPUUMHBI 3aMMUCHIBAIOTCS M PACIIONAraloTCs B BUAE «CPETHUX KOCTEI,
MPUMBIKAIOIINX K «00NbImMy». DakTophl 3 MOPsAKa, KOTOPHIE BIUSIOT HA MPUIHHBI YPOBHS
2, pacroararoTcsl B BUJE «MEIKHX KOCTeW», MPUMBIKAIONMINX K «cpeaHum», u T. 1. (Eciu Ha
JriarpaMMe TPUBEIEHBI He BCE TIPUYHHBL, TO OJTHA CTPEJIKA OCTABISETCS MyCTOMH).

5. [lpu aHanm3e MOJDKHBI BBISABIATHCS W (UKCHPOBATHCA BCE (AKTOPHI, JaXe T, KOTOPHIC
Ka)KyTCs HE3HAUUTEIbHBIMU, TaK KaK LI€Jb JUarpaMMbl - OTBICKaTh HanboJjee BEpHbIN MyTh U
3 PEeKTHUBHBIHN cIIOCOO penieHus TpodIeMBbI.



6. IIpuuuabl (PaKTOPBI) ONEHUBAIOTCS U PAHKHUPYIOTCS MO UX 3HAYMMOCTH, BBIIEISIS 0C000
Ba)KHBIC, KOTOPBIC IPEAIMOJIOKUTEIIFHO OKAa3bIBAIOT HAWOOJIbIIECE BIHMSHHE Ha ITOKa3aTellb
Ka4yecTna.

7. B nmarpamMmmy BHOCHUTCS Bcs HeoOxoaumas WH]oOpMmaius: ee Ha3BaHWE, HaWMEHOBAHHE
H3aCJIMdA, UMCHA YYaCTHUKOB, JaTa U T. 1.

OKpyKeHue Yenose O6opygoBaHu

NN e
e

Marepuan N3mepeHun TexHonorusa

MpuymnHbI

Pucynok 6. I1laGnon auarpammsl Mcukasa

*Yenosek (Man) — mpUYMHBI, CBA3aHHBIE C 4YEJIOBEYECKHM (DAaKTOPOM; BCE, KTO BOBJICUEH
B TIpOIIECC.

» Mammuel, obopynoBanue (Machines) — mpuumHbI, CBsi3aHHBIE C  00OPYIOBaHHEM;
O6opynoBaHKe: KOMIIBIOTEPBI U HHCTPYMEHTBI, HEOOXOAUMBIE JJIS1 BBITIOJIHEHUS PaOOTHI.

= Marepuansl (MaterialS) — mpuunHbI, CBsI3aHHBIE C MarepuaiaMH; ChIPbE, KOMILICKTYOLINE,
KaHIITOBAPHI, CJIOBOM BCE, UTO HYXKHO JIJISl IPOU3BOACTBAa KOHEYHOTO TIPOTYKTA.

* Metoasl, TtexHomorusi (Methods) — mnpuumHBI, CBS3aHHBIE C TEXHOJIOTHEW pPabOTHI, C
OpraHU3aIyel MPOIECCOB; MPABIIIA U MPOLEAYPHI, 3aKOHBI.

» 3mepenus (Measurements) — mpu4HHBL, CBsI3aHHBIE C METOAaMH H3MepeHus. JlaHHbIe,
MOJTy4aeMbI€ B XOJI€ BBITIOJTHEHUS paOOTHI, KOTOPBIE HCIIOJIB3YIOTCS JUIsl OIIEHKH Ka4eCTBa.

* OKpy’>KE€HHUE: JaHHbIE, TOJIy4aeMble B X0JI€ BBIMOJIHEHUS pabOThl, KOTOPbIE UCTIONB3YIOTCS IS
OLIEHKU Ka4ecTBa.
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Pucynoxk 7. Ilpumep auarpammel McukaBa

3aoanue

Jna evibpanHou cucmemsl, UCHONL3YSA MEMOO «MO3208020 WMYPMAy onpeoenume
Haubonee 3uayumvle npoobaemsl (2-3), npensmemayowue 0OCMUNCEHUI) CUCIEMOU 3A56/1eHHOU
yenu, a zamem oghopmume >3mu NpooOIeMbl, C YUEMOM BbI3LIBAIOWUX UX NPUYUH, 6 BUOE
ouazpammul Ucukasa.

AJITOPUTM NOCTPOEHMUS:

Hlar 1: Onpenenute 00BbeKT aHanu3a. Hanmmmre ero Ha 94ucTOM JIMCTE OyMary.

Ilar 2: 3akmounTte ero rpapuyecku B HpsMoyrosbHuk. CiieBa HampaBoO IPOBEAUTE
npsaMyro JuHHI0 («xpebet»). Jlamee HammmmrTe TiaBHBIE (AKTOPBI, KOTOPBIE BIMAIOT Ha
[0Ka3aTesab KauecTBa, 3aKI0YUTE UX B MPSIMOYIOJIbHUKH M COEAMHUTE C «XPeOTOM» CTpelKaMu
(B BUJE) «OOTBIINX KOCTEH XpeOTay.

Ilar 3: Hanummre npuyuHbl (BTOPUYHBIE), BIUSAIONIME HA IJIaBHbIE IPUUUHBI («OOJbIINE
KOCTH»), M PACIOJOXKHTE UX B BHJE «CPEIHHX KOCTEH», MPHUMBIKAIOMIMX K «OOJIBIINMY.
HanumuTte npuyvHBI TPETUYHOTO NOPS/IKA, KOTOpBIE BIMAIOT HAa BTOPUYHBIC MPHYUHBI, U
PacIoJIOKUTE UX B BUJE "MEJIKUX KOCTEN", IPUMBIKAIOLIUX K «CPETHUM.

Ilar 4: Ilpopamwxupyiite (pakTopbl MO HUX 3HAYUMOCTH U BBIIEIUTE 0CO00 BaKHBIE,
KOTOpBIE MIPEIOJIOKHUTEILHO 0Ka3bIBAalOT HAaNOOIbIlIEE BIMSIHUE HAa IIOKa3aTeNlb KauecTBa.

Ilar 5: 3anumure BCIO HE00X0UMY0 HH(DOPMATIHIO.

Ipumeyanue: 6 Kayecmee MAKOBOU MOJICHO GblOPAMb, HANPUMED, IKOHOMUUECKVIO
cucmemy Kakou-imubo cmpauvl, NpouU3B00CME0 KAKO20-TUO0 u30enuss Ha NPOMbIULIEHHOM
npeonpusmuu u m.0. Obcyoume Ha NPAKMUYECKOM 3AHAMUU, KAKYIO NPOOIEMY OHA COOEPIHCUNI.
Onpedenume eé epanuyvl, yeib Cywecmeo8anus U 3a0adl, KOMOpvle OHA 6bINOIHAEN.
Ilocmpouime ouaepammy Hcuxasa ons OanHot cucmembl.

KOHmpOﬂbele eonpocol:

Uto Takoe 1enb CynecTBOBaHUS CUCTEMBI?

KaxkoBrI cBoiicTBa 11enu?

Kax hopmynupyroTcs 1ie1p 1 3aa4u CyIIeCTBOBAHUS CUCTEMBI?

Kaxk onpenenuTs 11eib CyniecTBOBaHUS CUCTEMbI?

J171s 94ero Hy»KHO AMArHOCTUPOBATH MPOOIEMbI, BOSHUKAIOIIUE B cUcTeMe?
Kak cBsi3aHbI 1€ ¥ 3a/1a41 CYIIECTBOBAHUS CUCTEMBI?

Urto Takoe nepeBo Leel 1 3a/1a4 CUCTEMBI?

B 4ém cyTh MeTOZ1a «MO3TrOBOTO IITYpMa»?

KakoB airoput™ npoBeneHus: «<MO3roBOro mrypma»?

0. [To KakuM KaTeropusiM pacrpenesstoTcsl MPUYUHBI BOZHUKHOBEHUS MPOOJIeM Mpu
MOCTpOeHUHU auarpamMmbl Vicrukasa?

Booo~NoablhwNE



JlabopaTopnasi paGora Ne 4
MoaenupoBaHue cucTeM. AHAJIU3 UICTHHHOCTH, CXO/ICTBA, IMHAMHUKH MoJiesieil 00beKTa U
npouecca

Lenv pabomot

O3nakomumscsi HA NPAKMUKe CO 3HAYEHUeM MNOHSMUSL «MOOeIby, U3YYUmb makxue
ceoticmea modenel, KAK KOHeYHOCHb, YAPOWEHHOCMb, npubaudxicénnocms. Hayuumovcs
OYEeHUBAMb A0EeKBAMHOCIb MOOeell.

Hugpopmayusn

[ToHSTHST «MOZENTBY W «MOJICIUPOBAHUE» B IIOBCETHEBHON JKM3HM COIPOBOXKIAIOT HAc
MOBCIOJly: B Mara3uHe UTPYIIEK Mbl BUJIUM MOJIEIb aBTOMOOHJISI, C BATPUH MOJHBIX Mara3uHOB Ha
HAC CMOTPST MOJICNM YEJIOBEKAa — MAHEKEHbI, B aTebeé MbI OOBSCHSIEM, YTO XOTEIH OBl CIIUTH,
npuBosisi B mpumep (OTO TMOHPABUBIIETOCS IPEIMETa OACKIbl WIH €ro PHCYHOK, MBITAsCh
INOATOTOBUTHCA K IOCICACTBUAM MblI PUCYCM B B006pa)KeHI/II/I BO3MO>KHBIC MOJCIIN HOCHGIICTBI/Iﬁ
TOTO WJIM MHOTO PEATLHOTO 11ara u T.1. (puc. 8).

Pucynok 8. Ilpumeps! Mmozeneit u ux peaabHOTO BOIUIOLIEHUS

Hcropruecky mepBOHAYAILHO MOJIENBIO HA3bIBAJIM HEKOE BCIIOMOTATEIbHOE YCTPOWMCTBO WITH
O0BEKT, KOTOPBII B OMpE/ICIICHHON CUTYAIlMH 3aMEHsIT APYroid OOBEKT. ITO OMpeneieHrue HOCUIIO
OUCHb «Y3KHI» XapakTep, MOITOMY TOHATHE «MOJENb» OTHOCHIOCH TOJNBKO K MarepualibHBIM
00BEKTaM CIIEIUAIBFHOTO THIIA: HAPUMEpP, MAaHEKEH - MOJIENb YEIOBEYECKOro Tena, Uydeso - MOJIENb
TeJa )KUBOTHOTO WJIM TITHIIBI, aKTEP - MOJIEINb MEPCOHaXKa TbeCchl U T. 1. JlambHeilmee ocMbICIIeHre
OCHOBHBIX 0COOEHHOCTEH MaTepUaIbHBIX MOJIETICH TPUBEIIO K Oo0Jiee rTyOOKOMY OMpe/iesieHHTO. [ 2]



Mogenpio Ha3bIBaeTCd HEKH OOBEKT-3aMEHMTENb, KOTOPBIH B OMNPEENICHHBIX YCIOBHUSIX
MOXET 3aMEHUTh 00bEKT-OPUTHUHAJ, BOCIIPOU3BO/ISI MHTEPECYIOIIIE HAC CBOMCTBA U XapaKTEPUCTUKHI
OpUTHHAJIA, TIPY 3TOM HMes CYIIECTBEHHbIC IPEUMYIIECTBA Iepe]] HUM WM YI0OCTBO JUIs
UCCIIEI0BaHMS (HAIAHOCTD, JOCTYITHOCTD UCIIBITAHUM, JIETKOCTh OIIEPUPOBAaHMS U TIP. ).

3atem ObUTH OCO3HAHHBI MOJIENTbHBIE CBOMCTBA YEPTEKEH, PUCYHKOB, CXEM, KapT, T.€. pealbHbIX
O0BEKTOB MCKYCCTBEHHOTO HMPOMCXOXKICHHS, BOIUIOMIAIOIIMX HEKOTOPYIO abcTpakuuio. PeanbHbie
IPOLIECCHI ABM)KEHUSI PAKEThI MJIH JICTATEIILHOTO amliapara MOrYT OBbITh 3allMCaHbl ¢ TIOMOIIBI0 Habopa
ypaBHeHUH, (opmyn, Tabmum u mudp (puc. 9). B pesymbrare mesTensHOCTH psna  (PU3MKOB,
MaTeMaTHKoB, (pri10co(OB 1 JOTHKOB ObLIa CO3/[aHA TEOPHs MOJICIICH.

Pucynok 9. I'padux u3 crareu I'Buno don I[lupke ¢ pacueramu TpaekTopuii nonetoB k Benepe,
1933 r.

Mogenb Bceraa MOBTOPSET OPUTHMHAT C  ONPENEAEHHBIMUA JOMyIIeHUsMH. OOBIMHO 3TH
JOMYIIEHNUS. U SBISIOTCS TEM, YTO OTJIMYAeT MOJEIb OT BOCIIPOM3BOAMMOIO €10 OPUTMHAIBHOIO
00BEKTA.

PaccmoTpuM TaBHBIE pa3nuuMs MEXKIYy MOJETBI0 M JIEHCTBUTEILHOCTBIO: KOHEUHOCTH,
YIPOIIEHHOCTb ¥ MPUOIMAKEHHOCTb. [2]

Koneunocts Mogeneit. Mup, 4acTbio KOTOPOTO MBI SIBJISIEMCS, OECKOHEUEH, KaK U OECKOHEYEH
0001 0OBEKT HE TOJBKO B MPOCTPAHCTBE M BPEMEHH, HO U B CBOMX CBSI3AX C APYIHMMU OOBEKTAMHU.
Tak, Hanpumep, puznyeckas «reopust CyrnepcTpyH» BBIABUTACT TUIIOTE3Y, UTO U3MEPEHHH, B KOTOPBIX
cyliecTByeT Haula BeeneHHast He puBBIYHBIX 3 WK 4 (TpeXMEpPHOE POCTPAHCTBO M BPEMSI — UMEHHO
Ha 5TOM OCHOBBIBAETCSl U3BECTHAS «TE€OPHS OTHOCUTEITBHOCTHY), a enbix 11 (10 mpocTpaHCTBEHHBIX
u BpeMms)! UenoBeuecTBO B II€JIOM U OTAEIBHBIA YEJIOBEK TaKKe OSCKOHEYHBI, TaK KaK SIBISIOTCS
4acThl0 OECKOHEYHOTr0 MPOCTPAHCTBA, BKIIOYEHBI B HEMPEPHIBHBIC B3aWMOCWUCTBUS HA YPOBHE
(U3HUKH, SKOCHUCTEM, COITUATLHBIE U UHBIE CPEIbI.

OnHako, eciiv UIMETh B BUJTy He JI00bIe HAIlIM Ka4ecTBa, a JIMIIb T€, KOTOPbIE OTIMYAIOT HAC OT
JIpyrux 0ObEKTOB, B TOM YHCIIE U KUBBIX (K TAKUM KAQu€CTBaM OTHOCSITCS: MBILUICHUE U TPY/), TO, K
COYKAJICHUIO, 371€Ch BO3MOYKHOCTH MPUPO/IBl OTPAHUYEHBI, KOHEUYHBI. VcciaenoBanust roBOpsT, 4To
OTpaHUYEHbl U HaIld COOCTBEHHBIE PECYPCHI, U BO3MOKHOCTH — YHCIIO HEPBHBIX KJIETOK MO3ra,
YUCIIO JEUCTBUM, KOTOPBIE MBI JIOJKHBI BBIITOJIHUTH B €JMHULLY BPEMEHH, BPEMs1, KOTOPOE MBI MOKEM
3aTpaTUTh Ha pEIIeHHE KaKOH-TMOO 3aJauyl — OHO HE MOMKET MPEBOCXOJUTh BpeMsl Hallei
CO3HATENbHOM JKM3HU. OrpaHUYeHbl M BHEIIHHE pECcypChl (UEIOBEUECKUE, MAaTepHUANIbHBIE,
BPEMEHHBIE, NPUPOJHbIE U [p.), KOTOPBIE MBI MOKEM BOBJIEYb B KOHKPETHBIA IIPOLECC
MIPAKTUYECKON UM TEOPETUYECKOM JEATEIIbHOCTH.



Bo3Hukaer mnportuBopeure: HEOOXOAMMO IIO3HAaBaTh OECKOHEYHBI MHUpP KOHEYHBIMHU
cpeactBamu. Crioco0 MpeomoieHNsT TOro MPOTUBOPEUMST COCTOUT B TTocTpoeHuu mojeneil. H. Bunep
(0 HEM BBl MOXKETE MPOYMTATh B KOHLE ATOM MPAKTUYECKOW pabOThI) OTMEYAET B CBOMX paldoTax:
«YacTHble MOJIENH, MPU BCEM MX HECOBEPILICHCTBE, — 3TO €IMHCTBEHHOE CPEICTBO, BBHIPAOOTaHHOE
HAyKOH JUIsl MIOHUMAaHUA Mupa. M3 3TOro nosjoeHus He BBITEKAET IOPaKEHYECKON YCTaHOBKU. B HeM
IIPU3HAETCS TOJIBKO TO, YTO ITIABHOE OPYAUE HAYKH — YEIIOBEUECKUNA Pa3yM, a 3TOT pa3yM — KOHEUCHY.

Ho ecnu xoHewHOCTh abCTpakTHOM Monenu OeccriopHa (OHa cpasy HaJensercss CTPOro
(DMKCHPOBAaHHBIM YKCIIOM CBOWCTB, HallpUMeEp, KapTa J0por), TO MaTepUalbHbIE MOJICIIA — 9TO BElb
HEKOTOPHIC BEIIECTBEHHBIC OOBEKTHI, a KaK BCSIKHE OOBEKTHI, OHH OeckoHeuHbl. Hampumep, aktep —
HEKOTOpasi MaTepuayibHasg MOJIeNIb [epCOHa)Ka CIIEKTaKIs, OJHAaKO akTep B TeaTpe Ooree
MHOr0o0o0pa3eH, 4eM Mpy UCHOJHEHUH posid. KOHEUHOCTh MOJIENH B 3TOM Cilydae MpOsBIsSETCS B
TOM, 4YTO K3 BCEro HEO0OO3PHUMOIr0 MHOXECTBA CBOWCTB OOBEKTA-MOJEIU BBIOMPAIOTCS U
UCTIOJNIB3YIOTCSl JIMIIb HEKOTOPbIE CBOMCTBA, MOJOOHBIE MHTEPECYIOLUIMM HAc CBOMCTBaM OObEKTa-
OpHUrHHANA (apTUCT peann3yeT TOJBKO MHTEPECYIOIIHE Hac CBOWCTBA). TakuM oOpa3oM, MOMAEIb
1o/100Ha OPUTHHATY B KOHEYHOM YHCJIC OTHOIICHUH. [2]

VYrpomeHHOCTh Mojienieli. KOHeYHOCTh MOJIeNin JieaeT €€ YIpOIEHHOCTh HEeU30€KHOM.
YIpOIEeHHOCTh MOJICNIA B YETIOBEYSCKON MPAKTUKE SIBISICTCS JOMYCTUMOM, JJISl TIOOOMU, Jaxe
OYCHb CEPHbE3HON IIeTTM OKAa3bIBACTCS BIIOJHE JOCTATOYHBIM HEMOJHOE, YIPOIIEHHOE
oToOpaXkeHne NeHCTBUTENFHOCTH. boree Toro, Uit KOHKPETHOH LeNN TaKoe YIPOIIEHUE SIBISETCS
ke HEOOXOMMBIM, TTOCKOJIBKY U30BITOYHAS CIIOKHOCTh MTPHUBEIIA Obl K YIAJICHUIO OT He€ n3-3a
pacIbUICHHS] BHUMaHUS UCCIIEIOBATENsl HA MHOXKECTBO BTOPOCTEIICHHBIX (haKTOPOB. Y IIPOIICHUE
SIBIISICTCSL CaMbIM CHJIBHBIM CPEJICTBOM JIJISl BBISIBICHHS TJABHBIX 3(PQPEKTOB B HCCICIYEMOM
SBJICHMU. DTO XOPOUIO BHJIHO Ha MpHMepax Mojeneil ¢usuku: abCoNOTHO YHpyruil yuap,
a0COIOTHO YepHOE TeJNO0, UACANbHBIN Ta3 U T.J.

Crnenyromasi mpUuYrMHa BBIHY)KJIEHHOTO YIPOIICHHS] MOJENN CBA3aHa ¢ HEOOXOAUMOCTHIO
oTepupoBaHus ¢ Hell. J[0cTaTOuHO CIOKHO PelIUTh OOJBIIYIO CIIOKHYIO HETMHEWHYIO CUCTEMY C
OOJIBIIMM KOJUYECTBOM MepeMeHHBIX. [10 Mepe coBepIIeHCTBOBAHUS BBIYUCIUTEIHHON TEXHUKU
U Ppa3BUTUS COBPEMEHHBIX YHCJICHHBIX METOJOB OTH YIPOIIECHUS JHUKBUIAUPYIOTCS WU
YMEHBIIAIOTCS, YTO CO3/1a€T CYIIECTBEHHOE MPOJBIKEHUE B HMCCIICIOBAHUM MHOTHX SIBICHH!
Ecte u eme oauH, MOBOJIBHO 3araJlodHbIA acleKkT ympolleHHocTH wmojenei. Ilodyemy-To
OKa3bIBa€TCsl TaK, YTO W3 JIBYX MOJEJeH, OJMHAKOBO OIMCHIBAIOIIMX JAHHOE SIBJICHUE, Ta,
KOTOpasi Mpolile, Yalie OKa3bIBaeTcsl OJMkKe K HCTUHHOM MpUpoje oToOpaskaeMoro siBieHus. [11]

KauecTBeHHbIE pa3auuus MEXJIy OpUTMHAIOM U MOJAENbI0 OyneM CBSI3bIBaTh C
KOHEYHOCTBIO U YHIPOIIEHUEM, KOJMYECTBEHHbIE — CBSI3aHbI C TEPMHUHOM MPHUOIMKEHHOCTD.
[TpuOnMKEeHHOCTh MOZETN MOXKET ObITh OUY€Hb BBICOKOM, HANpHMep, HEKOTOpBIE IMOAJIEIKH
IIPOU3BEICHUN UCKYCCTBA JaXKe DKCIIEPThl HE MOTYT OTJIMYUTH OT OpUrHHANIA. B Apyrux ciyqasx
npUOIMKEHHOCTh MOJIETH BUJ/IHA Cpa3y M MOXET BapbUPOBAThCs (HAIpUMeEp, 3By4aHHE OJJHOU U
TOM e MECHU, 3aKOIMPOBAHHOMN B pa3IMYHOM OUTpPEUTE).

Bo Bcex cimydasix MoJzienb — 3TO Ipyroi 00beKT U pa3nuuus Heu3OexHbl. Benuunny, mMepy,
CTENEHb NPHEMJIEMOCTH pa3IU4Msl Mbl MOXEM BBECTH, TOJIBKO COOTHECS €ro C LEJbI0
MOJICIMPOBAHM, HAalpUMep, TOYHOCTh HAPYYHBIX YacOB, BIOJHE JOCTATOYHAsl JJS OBITOBBIX
1eJIel, COBEPIIIEHHO HeI0CTaTOYHA JUIsl PETUCTPAIMK CIIOPTUBHBIX pe3yabTaToB. [11]

Kpome npubamxkeHHOCTH MOJIENH ONIPEIEICHHYIO POJIb UTPAET aJIeKBATHOCTh MOJICIIH.

AIIGKB&THOCTB — HOJIHOC HWJIM NPCAINOJIOKUTCIBHO IMOJHOC COOTBCTCTBUC MCKAY JABYMHA
CYIITHOCTAMH, B YACTHOCTH COOTBCTCTBUC MCKIAY Hﬂeeﬁ U ¢ NpCIMCTOM. IIo otHOlIEHHIO K



MBILUICHUIO M BOCIPHUATHIO aJ€KBATHOCTh PAcCMaTPUBAECTCS KaK BEPHOE BOCIPOM3BEICHHE
CBSI3€H U OTHOIIEHUH OOBEKTUBHOTO MHUpAa.

Mogenp, ¢ mNOMOLIbIO KOTOPOH YCHENIHO JOCTUTaeTcs IOCTaBJIEHHAs Ledb, Oyaem
Ha3blBaTh aJEKBATHOM 3TOM wenu. TpeOoBaHUSA IOJHOTBHI, TOYHOCTH, M HPABUIBHOCTH
(pusmueckoro u APyroro COOTBETCTBUS) BHIIOIHIIOTCS HE BOOOIIE, a JIUIIb B TOH Mepe, KoTopast
JIOCTaTOYHA JJI1 JOCTH KEHUS LEIU MOJEIUPOBAHMS.

B psape ciaywyaeB ynaeTcsi BBECTH HEKOTOPYIO MEpy aJeKBaTHOCTH, T. €. YKa3aTh CIOCOO
CPaBHEHHUs JBYX MOJEJIEH KaK CTENEHb YCIEIIHOCTH AOCTHXKEHUS LENH ¢ UX nomolbto. Eciu k
TOMY K€ TaKOH croco0 MPUBEAET K KOJUYECTBEHHBIM OLIEHKaM, TO 3ajjadya yJydlIeHUs] MOJEIN
CYLIECTBEHHO oOseryaercs. ToIpKO B TaKMX ClIy4asX MOKHO KOJMYECTBEHHO CTaBUTh BOIIPOCHI
00 uaeHTU(UKAMM MOAETH, T. €. O HAXOXKACHWU B 3a/JlaHHOM KJlacce Mojeseil Hambosee
aJIeKBaTHOM 1 00 UCCIIEJOBAHUH YYBCTBUTEILHOCTU U YCTOMUYMBOCTH MOJeNeH (T.€. 3aBUCUMOCTH
MepbI aJIeKBaTHOCTU OT TOYHOCTH), 00 ajanTaiuu Mojenel (HaCTpOMKU mapaMeTpoB MOJENHU C
LENbI0 TOBBIIICHHS aJeKBaTHOCTH). OIEHUTHh a/IeKBaTHOCTh pa3pabOTaHHON MOJENH peabHO
CYILIECTBYIOIIEH CHUCTEME MOKHO, HCIOJb3Ysl CpaBHEHHE M3MEPEHUN Ha pealbHON cHucTeMe U
pe3yNbTaThl SKCIIEPUMEHTOB Ha MOZENU. JTO MOXKHO CIENaTh:

— IO CPEIHUM 3HAYEHUSIM OTKJIMKOB MOJEIIH U CUCTEMBI;

— MO JAUCHEPCHSIM OTKJIOHEHUH OTKJIMKOB MOJEIM OT CPEIHEro 3HAYEHUs OTKIUKOB
CHCTEMBI,

— II0 MaKCUMaJbHOMY 3HAUEHUIO OTHOCUTEIIBHBIX OTKJIOHEHUHW OTKIHUKOB MOJEIH OT
OTKJINKOB CHUCTEMBI.
['maBHast IEHHOCTH MOJIEJICH COCTOUT B TOM, YTO OHH COJICPKAT OOBEKTUBHYIO UCTHHY, T. €.

B YEM-TO TPABHIBHO OTOOpaxaroT mozaenupyemoe. OgHako, Kpome O€3yCIOBHO HCTHUHHOTO

COJIep’KaHus, B MOJIEJIM BCErJa MMEETCSl U YCIOBHO-HUCTUHHOE (T. €. JUIIb IPU OIpeIeIeHHBIX
YCIOBUAX) W TPEANOJIOKUTENbHO-UCTUHHOE (T. €. YCJIOBHO-UCTMHHOE NPU HEU3BECTHBIX
ycnoBusax). CrnenoBaTenpHO, B MOJAENAX BCErza €cTb M JIOXKHOE coaepxkanue. Ilpm stom B
KaX/IbIX KOHKPETHBIX YCJIOBUSIX OBIBa€T HEM3BECTHO TOYHO, KaKOBO K€ (aKTHYEecKoe
COOTHOILLIEHUE UCTUHHOTO U JIO)KHOT0. OTBET AAET TOJBKO IPAKTHUKA.

3aoanue 1

BriOpats cuctemy u uccinefoBaTh €€ Ha MpeAMET CO3JaHUs PA3TUYHBIX MOJIEIEH.
Pazpaborate u crenath omnucaHue aOCTPAKTHOM W pealbHOM MOJIENeH OJHOTO U TOTO JKe
o0BeKTa/mporecca.

3aoanue 2

BoimonHuTh aHanu3 o0enx Mojene ¢ TOUYKM 3pEeHHsS UX KOHEYHOCTH, YNPOIIEHHOCTU U
npUOIMKEHHOCTH OTHOCUTENIbHO opuruHana. O00CHOBaTh UX a/1€KBaTHOCTb.

Konmponsnwie eonpocut

Yro Takoe MOJICIb?

Jnst yero HyHbI MOAEIU?

B uém 3akmrouancst nepBoHaYaIbHbIN CMBICT TOHATHUS «MOJIETb)»?
Kakwne Bunn1 Monesnel Bel 3HaeTe?

B uém 3akmroyaeTcs KOHEYHOCTh MOJIeNei?

B 4ém 3akmrouaercs ynpoueHHOCTh MOAENE?

B uém 3akmogaercst npuOIMKEHHOCTh MO/IETEH?

NoabkwhE


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

8. Uto o3Hauaet BelpaskeHHe «lIpakTuka — KpUTEPHA UCTUHBI»?
9. Yrto Takoe ageKkBaTHOCTh MOIEIN?
10. Kak MOXHO IpOBEPUTH aIEKBATHOCTb MOZENIN?
JlaGoparopHasi padora Ne 5
Buabl Mmozeneii. MoneanpoBanue o0beKkTa/nponecca ¢ HCNoJIb30BaHNEM Pa3InYHbIX
CI10c000B BOIJIOILCHHUSA

Lenv pabomut

Hzyuums  knaccugurayuio mooenei no paziuyHvim ochosanuam. Oceoumv npasuia
nocmpoenus aneopumma. Hayuumoca cozoasams mooenu npoyecca u obvekma.

Hugpopmayusn

B XX Beke nmoHsTHE MOJIENIM CTAHOBUTCS BCe Ooliee OOIIMM, OXBATHIBAIOIIMM U PEalbHbIC, U
ujeanbHble MOJIeN. PeanbHble — 3TO MaTepraIbHbIe WU A0CTPAKTHBIC, HO PEATUCTUYHBIC MOJCITH
(KyKkJia, TOpOXKHBIN 3HAK). MieanbHble — 3TO TE, YTO CYIIECTBYIOT TOJIBKO B HAIlIEM BOOOpPAKEHHUH,
HarpuMep, TeOMETPUYECKasi TOYKa (MareMaThka), WACaTbHBIA Tra3 ((pu3nka), MacTUYHBIA PHIHOK
(PKOHOMMKA).

[loctenenHo ObUla OCO3HAHA BCEOOIIHOCTH MOJEIMPOBAHMSA, IOBCEMECTHOE pPa3BUTHE
KOMITBEOTEPHOM TEXHUKH MPEIONPENEIIAIO MOSBICHHE MOJIETIEH laxe B TeX 00MacTsX, I7ie 3T0 ObLIO
CIO)KHO IPEICTaBUTh M3-3a HEBO3MOXKHOCTH  BOCIIPOU3BECTH  YCIOBUS WM  CIOXKHOCTH
MaTeMaTUYeCKOro OIMCaHUsL.

Mojenb NOCTENEHHO CTajla OCHOBHBIM CIOCOOOM CYIIECTBOBaHMS W Ppa3BUTUS 3HAHUU.
BonbIIMHCTBO CHCTEM H3y4yaroTCs CErOAHS MMEHHO Ha MX IeleBbIX Mopensx. COOTBETCTBEHHO
BBIPOCJIa U KOMIIJIEKCHOCTD OIMCAHUS CUCTEM IIpH oMol Moaenel. [lossuics naxe Takoi TepMUH
«CHCTEMa CUCTEM», KOTOPbIM 0003HAYAIOTCS CHCTEMBI, COCTOSIIINE U3 JIPYIHX CHUCTEM, T.€. YacTew,
00JajatoMX CBOMCTBOM aBTOHOMHOCTH, CIIOCOOHOCTH HE3aBHCHMO CYIIECTBOBATh JIPYyr OT JIpyra,
UCIIOJHSASL CBOKO COOCTBEHHYIO 33/1auy MO JOCTHKEHUIO LIETM M BHOCS CYILIECTBEHHBIM BKJIAJI B
JOCTHKEHHUE LeJH 0011l ¢ JPYrMMU CUCTEMaMHU CUCTEMBI.

OueBUIHO, YTO pa3MUYHBIE MOJETH MOTYT OBITh KJIACCHU(DUIIMPOBAHBI IO HEKOTOPHIM
NpU3HaKaM, YTO, HampUMep, CYIIECTBEHHO oOJierdaeT BbIOOp HCCIENOBaTeNlsd TMpH aHaH3e
OUYEepPETHON CUCTEMBI M BBIOOPE MPOTOTHIIA ISl CO3MaHus € MoaenH. [ 14]

Mpl yXe BBIACHWIH, YTO MOJIENb SIBISIETCS HE MPOCTO 00pa3oM-3aMEHHUTENIeM OpHIMHala, He
MOOBIM €ro OTOOpaXeHHWEeM, a OTOOpaXKEHHEM IIENEBBIM. JTO OIHO W3 TJIaBHBIX CBOMCTB JHO0OM
mozemu. IloaroMy Mozens 4enoBedeckoro Tena Uil XUpypra W Jjs CKy/lbnTopa OyneT HUMETh
NPUHIMIHATIBHBIE Pa3JINyusl, TOCKOIbKY LEeTb UCCIeIOBAaHHS Y HUX OyJIET pa3inyaThCs.

Takum o0Opa3oMm, AN pa3HBIX LeJed TpeOyrTCs pa3Hble MOJETH, MOITOMY MHOMXKECTBO
MOJENEH TMOJpa3AeNsItoTes Mo TumaMm mnenei. llenm paspenstorcss Ha TEOPETHYECKHE |
HpaKTI/I‘—IeCKI/Ie nu H03TOMy MOACIIn, KOTOpLIe COOTBGTCTBYIOT Kﬂ)K)IOfI U3 HUX, yCJ'IOBHO JCIIATCA HA
IIO3HABATCIIBHBIC N HpaFMaTI/IquKI/Ie. HaI/I6OJ'Iee HarjissaHo pazﬁnua Me>1<)1y IIO3HABATCIIbHBIMU U
HpaFMaTI/I‘—IeCKI/IMI/I MOACIAMU HpOSIBJ'IS[eTCSI B HNX OTHOIICHUU K OpI/IFI/IHaJ'Iy B HpOHGCC@
JCATCIIBbHOCTU.

[To3HaBaTenbHBIE MOJAEIH SBISIOTCS (GOpPMON OpraHU3allMd W MPEACTABICHUS
3HAaHWH, CPEJICTBOM COEIMHEHHUS HOBBIX 3HAHUW C yxke umerommmuca. [lo3HaBaTenbHas



NEeSTeNIbHOCTh OPUEHTHPOBAHA B OCHOBHOM Ha MPUOJMKEHHE MOJEIH K PealbHOCTH, KOTOPYIO
MoJiedb 0ToOpaxaer. 9To popma opraHu3alvy U IPeCTaBICHUs 3HAaHUM, CPEACTBO COeIMHEHUS
HOBBIX U cTapbix 3HaHuil. [lo3HaBaTenbHas MOJENb, KaK MPABWIO, SIBISETCS TEOPETUUECKOU
MO/JIETIBIO.

[IparmaTtuueckrie MOJEIN SBISIIOTCS CPEJICTBOM YIPABIEHUS, OpTraHU3alMi TPAKTUYECKON
JESTEIIbHOCTH, TPEACTaBICHHUSI O0pa3lOBO MPAaBUIBHBIX JCWCTBUN WIM WX pe3yibTara, T. €.
UJeaNbHBIM NPEJICTABICHUEM JOCTUTHYTHIX Liened. Mcrnonp3oBanue mparMaTuyecKux Mojenei
COCTOMT B TOM, YTOOBI MPU OOHAPYKEHUU PACXOXKICHUA MEKIYy MOJACIBIO M PeaTbHOCTHIO
HAIIPAaBUTh YCWJINS HAa U3MEHEHHE PEaTbHOCTH TaK, YTOOBI MPUOIU3UTh PEATBHOCTh K MOJIEIIH.
[TparmaTrueckue MOJIENU HOCST HOPMaTUBHBIA XapakTep, poiib oOpa3la U CTaHaapra. JTo, Kak
MpaBWIO, MPUKIaaHbIe Moaenu. [1,15]

Jpyrum mpuHLOMIIOM KiaccU(UKAIUU 1eJied MOJETUPOBAHUS MOXET CIYXHUTh JeJIeHUe
MojieNiell Ha CTaTUYEeCKUE U JUHAMUYECKUE.

Mopnens Ha3bIBaeTCsl CTAaTHYECKOW, €CIM Cpeld IapaMeTpoB, Y4YacTBYIOIIUX B €€
OMHCaHUM, HET BpeMeHHoro mnapamerpa. CraThyeckass MOJAENb — MOJENb KOHKPETHOIO
COCTOSTHUS 00BEKTa, CBOET0 pojia «MOMEHTaIbHas GoTorpadus», Hekuit cpe3 (puc.10).

Nutocdepa

AcTeHocdepa

BepxHsasa
MaHTUS

HuxHas
MaHTUA

TBeppoe
appo

AKunakoe
anpo

Pucynoxk 10. Cratuueckas Mofesib 3eMJIU B pa3pese

B Tex cimyuasix, Koraa e cBsi3aHbl HE C OJIHUM COCTOSTHHMEM OOBEKTa, a C pa3IudUsIMU
MEX]Jy COCTOSHHSMHM, BO3HHUKAEeT HEOOXOJMMOCTh B OTOOpa)X€HHWM IMpoliecca W3MEHEHUs
coctossHui. Takas Moaenb — AMHAMUUYecKas (HampuMep, MOJEib BOJIOIHMHU KUBOTHOTO U
pacTUTENbHOrO MHpa, puc. 11).

Bpem

Pucynok 11. Monens 3BoItoLMM YeI0BEKa



Koraa 3axomuT peyr 0 AMHAMHUKE MOJENEH, MPUHITO TOBOPUTH, YTO MOJECIb MPOKUBAET
HEKUU >KU3HEHHBIN UK. Kak ¥ BCE B 3TOM MHUpE, MOJIENIM MPOXOJAT CBOW KU3HEHHBIN MYTh:
OHHM BO3HHUKAIOT, Pa3BUBAIOTCS, YYACTBYIOT B COTPYIHHYECTBE I COMEPHUYECTBE C APYTUMHU
MOJICIIIMH, YCTYIMAIOT MECTO 00JIee COBEPIICHHBIM MOCISAM (Yachl: MECOYHBbIC —> BOISHBIC —>
Jajee —> MEXaHMYECKUE —> KBapleBble —> JJICKTPOHHBIC —> aroMHbie). OTHH MOJIEIH KHUBYT
JOJIBITIE OTACNBHBIX JIOJCH, W TOT/a STalbl XU3HEHHOTO IUKJIA MOJENeH HM3y4aroTCsS B BHJIC
HMCTOPHUM TOW WJIM MHOM 00JACTH 3HAHWUW WM JEATECIbHOCTH (MCTOPHS aBUAIlUU, TEIJIOTCXHUKH,
CTPOUTEILCTBA, aKTEPCKOTO UCKYCCTBA U T.J.). JKU3HEHHBIN UK APYTUX MOJIEIICH JTOJDKEH OBbITh
00s13aTeIbHO 3aBepIIeH B 0003pHMMBINH CPOK, W TOT/Ia TMEPEXOJ] OT 3Tama K dTaly CTaHOBUTCS
TEXHOJIOTHYECKUM JICWCTBUEM, JOJDKEH BBIMOJHATHCA Kak MOXHO 3(ddextuBHee (ObicTpee,
Jy4lIe U JenieBie). IT0 HEBO3MOXKHO 0€3 MOJEIMPOBAHUS CaMOT0 MPoIiecca MOJICTUPOBAHUS, T.
€. aJrOPUTMHU3AIMH 337a49d MOJICITUPOBAHMS: MPOCKTHOW NEATEIHHOCTH, HM300pETaTebCKOro
noucka, cozganus CAIIP, umutanimonHoro mojaenupoBaHus.[2|

Besikuit miporiece Tpyzna ecth JISSITENbHOCTh, HANpaBICHHAS HA JOCTHIKCHHE OIPEACICHHON
neny. Pa3nmmdHbie BUIBI TIENICBOM IEATEIBHOCTH YEIOBEKA CBSA3aHHBI C PA3IMUHBIME MPOQPECCHIMU:
pabouwii, KPeCThSIHUH, CIIOPTCMEH, CTYACHT U T.1. OTABIX, pa3BlieueHHe, UTPhbl, X000 OOBIYHO HE
paccMaTpuBarOTCs Kak TPyJ, HO HX IEJICBOM XapakTep Toxe odeBuzeH. Llems — Mojens HeKOToporo
COCTOSIHUSI 4Y€JIOBEKa, Ha peaM3alMi0 KOTOPOW W HampamieHa AeATeNbHOCTh. (OCMBICICHHAS
YeJI0BEUECKast JACATSIILHOCTh BCETIa OCYILECTBISICTCS TI0 ONpPEISTICHHOMY IIaHy. AJITOpUTM — 00pa3
Oyylieit IesTebHOCTH, €€ MOJIelb. PaccMOTpUM, 4TO Takoe ajJrOpuTM U KaKMMHU CBOMCTBaMHU OH
oOJazaer.

AJ'IFOpI/ITM — TOYHOC MPpCAIINCAHUC, C(l)OpMy.]'H/IpOBaHHOG Ha IOHATHOM HCIIOJIHHUTCIIIO
SA3bIKC, HAYMHAIOMCECA C IMPOU3BOJIBHOI'O HCXOAHOI'O AAaHHOTO (I/I3 HCKOTOPOﬁ COBOKYITHOCTH
BO3MOJXHBIX IS OAHHOI'O aJIrOpUTMa HCXOIHBIX ,Z[aHHLIX) U HaIpaBJICHHOC Ha IOJYYCHUC
IMMOJIHOCTBIO OMMPECACIIAIEMOro S TUMU UCXOAHBIMU JaHHBIMU PE3YyJibTaTa.

Anroputm o0aanaeT psioM cBoicTB. PaccMoTpum ux noapobHee.

I[I/ICerTHOCTB — AJITOPUTM COCTOUT M3 KOHCYHOI'O YHUCIIA OIMCAHUM IIIaroB W 3TH IIaru
BBITIOJIHAKOTCA B JUCKPETHOM BPEMCHHU, T.C. 5TH T00BIE ABa 1Iara pasgcJICHbI IPU UCITIOJIHCHHUN
KOHCYHbIM, HCHYJICBBIM OTPE3KOM BPEMCHH.

aﬂeMeHTapHOCTI) IaroB — 00beM pa6OTLI, BBIIIOJTHSIEMOUN Ha JIIOOOM mrare, OonpeacisaAeTCd
HCKOTOPOﬁ KOHCTaHTOﬁ, 3aBUCSAIIEH OT XapPaKTCPUCTHUK HCIIOJHUTECIIA aJITOPUTMOB, HO HE
3aBUCAIIEH OT BXOJHBIX JAHHBIX U IMPOMCIKYTOUYHBIX 3Ha‘leHHI>'I, MoJIy9a€MbIX aJITOPUTMOM.

MaccoBOCTh — BXOJHBIE AAHHBIC IS ajr OpuT™Ma MOTI'yT OBITH BLIGpaHBI U3 HEKOTOPOIro
MHOKECTBa 3HaueHUM. Eciu BXOJHBIC NTaHHBIS YHUKAJIbHBI, AJITOPUTM BCCrJa HOJIKCH JaBaTb
OIWH U TOT K€ PC3yJIbTaT.

OHpCIleJ'IeHHOCTB — IJId KaXAaoro Iara MoOryrtT OBITH IO Ha60py HUCXOAHBIX [JIs IIIara
JAaHHBIX OJHO3HAYHO BBIYMCJICHBI PE3YJIbTAThI BLIITIOJIHCHUS 1Iara.

Koneunoctr — 3azada 6y,£[eT pelicHa, ¢€CJIu TIOCTPOCH aJII'OPUTM, HpI/IBOI[HH_II/Iﬁ K
pe3yiibTarty — PCIICHHUIO 3aJlavu. B manHOM CJIyda€ TOBOpAT, YTO 3aJavda aJJr'OPUTMHUUCCKHU
pa3pcuiunma. Eciu gns 3amadum He CYHICCTBYCT aJIrOpUTMa pPCIICHHA, TO 3alda4da SABJIACTCA
AITOPUTMUYCCKU Hepa?,pemnMoﬁ.

Nmerorcst  3aKOHOMEPHOCTM  JMHAMUKM ~ MOJENIEW,  Mpouecc  MOAEIMPOBAHHUS
CTPYKTYPUPOBAH, OpPraHU30BaH, T.€. AJTOPUTMHU30BaH, U COCTOMT M3 IOCIEI0BATEIBHOCTH



9TANoB. DTambl OTIIMYAIOTCS KaYeCTBEHHO, KOHKPETHBIMHU IENISIMH M JIOJDKHBI BBIMTOJHSTHCS B
OTpeIeTICHHOM moceaoBaTebHOCTH (puc.12).

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

Pucynok 12. Dranbl KOHCTpYUPOBaHUS HOBOW TEXHUYECKON CHCTEMBI

Jpyroii mpuMep AaeT PEKOMEHIAIMH [0 TIOCJIEI0BAaTEIIbHOCTH TPOBEICHUS JTaIloB
UMHTALMOHHOr0 MoaeupoBanus (puc. 13).

@ opMiHp OBaHHE LieT el MO e Hp 0BaHHA
AGcTpaKTHaA MOZENE
IIvmiTalpioHHasA MoJelb
Hccnegoariie H oGpaboTka

IHTeprip eTainia p €3y IbTaTOB

Pucynok 13. Dranbl UMUTAlIlMOHHOTO MOJIEIMPOBAHUS CUCTEMBI

Crnioco6b1 BomiomeHust Mozeneil. Mbl paccMOTpenH, Kakue CTOpPOHbI OOBEKTa-OpUIrHHaNIa
OTpakaroTcsi B Mojenu. Buja mojenu 3aBUCHT OT TOro, Kakas CTaBUTCS II€Jb, MOJ KOTOPYIO
crpoutcs Monenb. llepeiineM Tenepp K pacCMOTPEHHMIO TOTO, Ha 4YEM OCYLIECTBISETCS
MOJIETIMPOBAHKE, T.€. U3 YEro CTPOSITCS MOAENU. Eciu uenoBek co31aeT MOJENb CO3HATENIBHO, TO
nepesl HUM UMEIOTCs /1Ba TUIIA MaTepHasioB Ul IIOCTPOEHUS MOJEINIEH: CPEACTBAa CaMOr0 CO3HAHUS
U CpEICTBA OKPYKAIOIIEr0 MaTepUalibHOTO MHpa, T. €. aOCTpakTHble (WAealbHblEe) H
MaTepHalbHbIE MOZEH (PEabHbIE, BEIIECTBEHHBIE).

A6CTpaKTHLIC MOJICIN — UACAILHBIC KOHCTPYKIIUH, ITOCTPOCHHBIC CPCACTBAMH MBIIJICHUA,
co3Hanusa. K a6CTpaKTHBIM MOZCISAM OTHOCATCH, IMPEKAC BCCro, CMMBOJIBHBIC KOHCTPYKIHH.
CUMBOJIBHBIC MOJCIIN SABJIAIOTCS CBOCTO poaa KOHEYHOM HpOIIyKL[I/Ieﬁ MbIIUICHUS. CHMBOJILHEIC
MOACIN OCIIATCA Ha (bOpMaJII/I?;OBaHHBIe " A3bIKOBBIC MOACIIN. cI)OpMa.JII/I30BaHHI>I€ MOACIN — 3TO



MareMaTu4ecKkue, (pU3MYeCKue MOJIeNH, T.. BBIPAKCHHBIC B BHUAC HAOOPOB MaTeMaTHYECKUX
cuMBOJIOB. OHHU 00J1a/1af0T HAaUOOJBIIIEH TOYHOCTHIO U OJTHO3HAYHOCTHIO HHTEpIpeTaIuu. [2]

BTopoii TUTT CUMBOJIBHBIX MOJIEJIEH — 3TO SI3BIKOBBIE MOJI€JIU. ECTh OpUrHHam — 4eloBEK,
U €CTh €r0 CHMBOJIbHAs MOJECIb — CIIOBO «YE€JIOBEK». SI3BIK M MBINIUICHUE Hepa3aenuMbl. Ha
€CTECTBEHHOM $I3BIKE MBI MOYKEM TOBOPUTH 000 BCEM, OH SIBJISICTCS YHUBEPCAIBHBIM CPEICTBOM
MOCTPOCHUS JIFOOBIX aOCTPAKTHBIX MOENEH. DTa YHUBEPCAIBHOCTh 00ECIICUNBACTCS BBEICHUEM
B S3BIK HE TOJIBKO HOBBIX CJIOB, HO M BO3MOXXHOCTBIO IOCTPOCHHUS Bce 0oJiee pPa3BUTHIX
SI3BIKOBBIX MOJIeNeil (CI0BO —> TpesioKeHue —> ab3al] —> TEKCT). YHHBEPCAIbHOCTh S3bIKA
JNIOCTUTAeTCs, KpOME BCEro, eme U TeM, 4YTO S3BIKOBbIE MOJEIM BCerga o00J1a1aT
HEOJHO3HAYHOCTBIO, PACIUIBIBYATOCTHIO H HEOIPEIeTICHHOCThIO (puc. 14, a, 0, B).

PI/ICYHOK 14. Dransl HMHUTAIIUOHHOI'O MOJACIUPOBAHUA CUCTCMBbI

OI[HO U TO KE CJIOBO MOXET 0003Ha4yaTh aOCOIIOTHO IMPOTHUBOIIOJIOKHBIC JIENCTBUS B
3aBUCUMOCTH OT KOHKPETHOI'O KOHTCKCTA. MHOro3Ha4HOCTh H MHOT'OBAPUAHTHOCTL CJIOB
IMMO3BOJIACT CpeACTBAMU A3bIKa CMOJACINPOBATH J'IIO6YIO CUTyalluo C JIOCTaTOYHOM JJIsI OOBIYHBIX
MMPAKTUYCCKUX 1eaed TOYHOCTBIO.

HpI/I6J'II/I3I/ITeJ'IBHOCTB — HEOTHEMJIEMOE CBOMCTBO S3BIKOBBIX Mojeleil. UemoBek MMpUXOOUT
K TOHHMaHHIO [JAaHHOH  S3BIKOBOM MOACIIN, mnpeogojieBass €€ pacCIlIbIBUaTOCTL U
HpI/I6JIPI31/ITeJIBHOCTL, TOJIBKO Ha MMPAKTUKE CTAJIKHUBAACH C OPUTUHAIIOM.

PaccmoTtpum Teneph BHIBI MaTepUATbHBIX (pEalbHBIX, BEIIECTBEHHBIX) Mojened. UToObl
HEeKas MarepuanbHas KOHCTPYKIIMS MOTJIa OBITh OTOOpakeHHEM OpWTMHAaNa, T. €. 3amellaia B
KaKOM-TO OTHOIIEHHH OPHUTHHANL, MEXIYy OOBEKTOM M MOJENBI0 JODKHO OBITh YCTaHOBIIEHO
OTHOIIICHHE TIOXOKECTH, Moa00us. EcTecTBeHHO, YTO OpWTMHAT W MOJETh HE MOTYT OBITH
OJTMHAKOBBHI BO BCEM (BCIIOMHHM TIPO YHPOIIEHHOCTh M MPUOMMKEHHOCTh Mojener). PaccmoTpum
THUTIB BO3MOXKHOTO TTO/T00MSI MaTepUATTHHBIX MOJIEIICH.

[lpexxne Bcero, BO3MOXHO T1O/00ME, YCTAaHOBHBILIEECS B pe3ylbTare (PU3NYECKOro
B3aMMOJICHCTBUSI B TPOIIECCE CO3AAHUS MOJIEIN. JTO MOXKET ObITh (hoTorpadus, MoIenr Moe3/I0B,
TYpOWH, THIPOTEXHUYECKHX COOPYKCHHUM, MAKEeThl 3JaHWM, KYKJbI, MAO0JOHBI, BBIKPOHKH H T.II.
Taxoe nogo6ue Ha3bIBaeTCs MPAMBIM (UM reomeTprueckiM). Ho kak Obl HE ObUTa XOpOIlla MOJIENb,
OHa BCE-TaKU IHIIb 3aMEHHTENIhb OPUTHHANA, BBIMOIHSIET 3Ty POJb TOJBKO B OIMpPEACTICHHOM
oTHomeHun. J{axxe Toraa, Koraa MoIeNb MPSMOTo TOA00Ms BBITIOIHEHA U3 TOTO K€ MaTepraia, uTo U
OpHTHHAN (TaKkoe MOoJ001e HAa3bIBAETCsl CYOCTPATHBIM), BOSHUKAIOT MPOOJIEMBI TIEpEHOCa PE3yIbTaTOB
MOJICIMPOBAHNST HAa OpUTUHANL. ECTh psil HayK, KOTOpBIE 3aHUMAIOTCSI MEPEHOCOM PE3yJIbTaTOB,
MOJyYEHHBIX HAa MOJENM TPUMEHHUTENIbHO K OpHUIMHaly. Teopusi momobuss u (usnyeckoe



MOJIeTMPOBAHKE Pa3padaThIBAIOT CelUaIbHbIe KPUTEPUH U MacIITaObl IPU paboTe ¢ MOJEISAMH U
MEPEHOCE ATUX PE3YJITATOB HA OPUTHHAIL. [2]

Hpyroii Tum mon00MsI Ha3bIBae€TCS KOCBEHHBIM, O9TO CIIy4dail, KOrja TOAo0He MEXIy
OPUTHHAIOM ¥ MOJCTBI0 YCTAaHABIMBACTCS HE B pE3yJIbTare CpaBHEHUS HX (PU3MYECKOro
B3aMMOJICUCTBUS, a OOBEKTUBHO CYIIECTBYET B MPHUPOJE, OOHAPYKUBACTCS B BUJIC COBIAICHUS WU
JOCTaTOYHOW OJM30CTH HMX aOCTPaKTHBIX MOJENCH W IOCIE ITOTO HCIONB3YeTCS B IMPAKTHKE
peanbHOrO MojenupoBanus. OTClojla BO3HUKIO MaTreMaTHMYeCKOe MOCITUPOBAHUE PA3TUUHBIX
MIPOLIECCOB.

Ponbp mopeneii, oOnamaronMx KOCBEHHBIM II000MEM OpWUTWHANA, BEJIMKA B IIPAKTHKE:
BOJISIHBIC 4Yachl, MECOYHBbIC, ATOMHbIE — AQHAJIOT BPEMEHH; IOAOINBITHBIC XUBOTHBIE — aHAJIOT
YEJIOBEYECKOI'0 OPraHM3Ma; aBTOMUIIOT — aHAJIOT JICTYMKA; MUILIEHb — aHAJIOT POTHUBHHUKA. YacTo
aNbTepHATHUBOM TakuUX Mojeiel MOryT OBITh TOJBKO JApyrue monenu. Hampumep, mozensb
TEXHOJIOTUYECKON JIMHUM TIPETIPHUSATHSI COAEPKUT B KAUECTBE COCTABIISIOIINX MOJIENU pabOoThI 1IEXOB,
a OHM, B CBOIO OYepelb, — MOJENU pabOThl OTAENBHBIX arperatoB M MOJAEIH pabOThl OTIETbHBIX
Y3JI0B 1 MEXaHU3MOB.

Hpyroii Tun nogo6ust Ha3bIBaeTcs ycloBHBIM. [logo0ue Moaenu u opuruHaia He SBISeTCs
HU TpsAMbIM, HHM KOCBEHHBIM, a YCTAaHABJIMBACTCA B pE3yJIbTaT€ HEKOTOPOrO COMVIAILICHHS
UCTIONIB3YIOIMX €€ CTOPOH (JIEHbI'M = MOJENb CTOMMOCTH, YEPTEKU = MOAENU KOHCTpyKiwun). C
MOJICIISIMU YCJIOBHOTO TIOZOOUS PUXOAUTCS UMETH JIEJIO YacTo, MMOCKOJIBKY OHH SIBIISTFOTCS CIIOCOOOM
MaTepuaJbHOr0 BOIUIOILEHUSI a0CTPaKTHBIX MOJIENIEH, KX BELIECTBEHHOW (OPMOM. Bce-Taku
COXPaHUTh BO3MOYKHOCTh BO3BpAILICHUS B a0CTPaKTHYIO opMy. Takoe cormameHue npuHAMaeT BHT
COBOKYITHOCTH TIPABUJI JIJISI IOCTPOSHHSI MOJICIICH YCIIOBHOTO ITOIOOHSI M ITPABWIT MTOJTb30BAHUS UMH.
[IpumepamMu MoOryT BBICTYNIATh IIMPOKUMN KJIACC MOJENEH, CBA3aHHBIX C YEJIOBEUECKOU
JeSITEIbHOCTBIO: MUCbMEHHOCTh, HOTHAS IPaMOTa, KapThl MECTHOCTU U T. IL.[2, 11]

XoTd ycioBHOE MoAoOHe, B NMpUHIUIE, U HE TpeOdyeT (PaKTUYECKOI0 CXOJACTBA, HO OHO
JIOJDKHO CTPOMTCS C Y4ETOM OCOOEHHOCTEH 4enoBeKa — Co3Jareis M MOTpeOuTeNs Mojelnei
YCIOBHOTO 1oao0usi. BeiObop cuMBOMMKH Ui 0003HaueHUs LUGP TOJBKO Ha MEpPBBIA B3IIIAA
KaXXeTCsl MPOU3BOJBHBIM: Ha IpPAKTUKE apalOCKash CHUMBOJMKA, B KOHIIE KOHIIOB, BBITECHMIIA
PUMCKYIO HM3-3a CYILECTBEHHOI'O Pa3IMuus U YAOOCTBa PYYHOIO BBIMIOJHEHMs ONepauuil Haj
3HaKaMu yucell. B koMmnbroTepax [y XpaHeHUsI 1 00pabOTKU UCTIONb3YETCsl TOJIBKO JIBOMYHAS
cucreMa mnpejcTaBieHus uucen. Ilpu paboTe ¢ 3TMMM 4YuCIaMU 4YeENOBEK Ul yA0OCTBa
UCMOJIb3yeT 0oJiee KOMIAKTHYIO IIECTHAIIATEPUYHYIO CHUCTEMY, B KOTOPOW YETHIPE JBOUYHBIX
paspsiia COOTBETCTBYIOT OAHOHN 1udpe. BoiBon nHpopMamy Ha 3KpaH MOHMTOpA WM IPUHTEP
MIPOUCXOUT B YAOOHOM /ISl UenoBeKa, MPUBBIYHON BCEM JIECSITUYHOM CHCTEME.

3aoanue

BBI6paTB mponecc W/UI 00BEKT AJI1 MOACTIMPOBAaHUAA. y,Z[OCTOBCpI/ITLCH B TOM, 4YTO OHH
SIBISIOTCS HOAXOASIIMMU JIJISI BBIIIOJIHEHUS 3TOM 3aauH.

BreinmoaHuTh MOZICIIMPOBAHUC ITpOoIIECCa /MM 00bEKTa Ppa3iIMIHbIMU criocodamu. OI_IeHI/ITB
AOCTOBCPHOCTD KaXJ0i MOACIN U yCuiins, KOTOPBIC ObLIH MNOTpa4YCHLI HA e€ co3gaHue.

Konmponwsuuie eonpocwi
1. B uem ocobeHHOCTH co3qaHus MoJienel 00beKTa U mporecca?



UeM mo3HaBaTeNIbHBIE MOJIENIN OTIANYAIOTCS OT MparMaTUYECKuX?
Uto oToOpakaroT CTaTUYECKHUE MOACIIN?

B uém 3akiroueHa moyjie3HOCTh JTMHAMAYECKUX Mojelieii?

Y10 TaKoe >KU3HEHHBIN LMK MOJIEIIH?

Urto Takoe anroputm?

Kakumu cBolicTBaMu 001a1aeT anroputm?

B uéMm 3akmroueHbl 0cOOCHHOCTH a0CTPaKTHBIX MOJIEICH?

© oo N0 WD

Yto npeacTaBiISIOT cO00H MaTepraTbHbIC MOJICITH?
lO Kakyumu tumamu mogo0Oust MOTyT 00J1a71aTh BEIIECTBEHHBIC MOJICITN ?



JlabopaTopnasi paGora Ne 6
IIpumenenne pa3anuubix MeToauk (Mo OnTHepy, SAury, Uepusky, KanutonoBy) nis
aHAJIM3a CHUCTEMBI

Leny pabomoi:
Oyenumov pasiuuusi 6 MemoouKax CUCEeMHO20 AHAIU3d, NpeodlazaemvlX pPa3IUYHbLIMU
asmopamu.

Hugpopmayusn

KubepHeTrka nzyuyaer nmpouecchl ojydyeHust U epeiaui, HaKoIJIeH!s ¥ IpeoOpa3oBaHus,
nepepadOTKM W HWCIOJb30BaHUS HWHPOPMALMK B MAIIWHAX, JKUBBIX OpPraHU3Max M HX
00BbEIMHEHUAX. Y CTAHOBIICHHE CBSI3U MEX/1y yNpaBlIeHUEM U MH()OPMAIMOHHBIMU IIPOLIECCAMU
— BaxkHeHIee nocTmwxeHne KuOepHeTHKH. OHO TO3BOJSET MOHATH TEXHOJOTHIO Ipolecca
yIpaBJIeHUs] U, TIJIaBHOE, NOJBEPrHYTh €ro M3yYEHHIO KOJIWYECTBEHHBIMH METOJaMH.
OtnuuutenbHas 4epra KUOEPHETUYECKOTO MOAXOAA K IMO3HAHHWIO M COBEPLIEHCTBOBAHMIO
IPOLIECCOB YNpPABJIECHUS - HUCIOJb30BAHUE WX AHAJIOTOB B JKMBOM M HEKUBOM HpUpOAe U
mojaenupoBanre. OCHOBHas 3ajadya KHOEPHETHKH — JOCTIKEHHE Ha OCHOBE NPUCYHIMX i
METOZIOB U CPEACTB ONTHMAJIBHOIO YpPOBHS YHpPAaBICHHUSA, T. €. MPUHATHE HAWIYYLIMX
yIpaBiIeHUYECKUX pelieHnid. TakuM 00pa3oM, KUOEpHETUYECKUM HA3bIBACTCS TAKOE YIIPaBJICHUE,
KOTOpOE:

— paccMaTpuBaeT OPraHU3alMI0 KaK HEKOTOPYIO OOJBIIYIO CUCTEMY, KaXK/IbIM 3JIEMEHT KOTOPOI
Oepercs He TOJNBKO caM MO cebe, HO U KaK 4acTb OOJIBLION COBOKYIHOCTH, B KOTOPYIO OH
BXOJINT;

— oOecrieynBaeT  ONTHMAJIbHOE  pEIIEHHME MHOTOBAPMAHTHBIX  JWHAMMYECKMX  3ajJay
OpraHu3aIuy;

— HUCMOJb3yeT crneuupuyeckue METOMAbl, BbIIBUHYTble KHOEpHETHUKOM (0OpaTHYIO CBs3b,
caMOpEeryJIMpoBaHUE U CAMOOPTraHU3ALIMIO U T. I1.);

— MIMPOKO NPHUMEHSET MEXaHU3ALHUI0 M aBTOMAaTH3allMI0 YIPAaBIECHUYECKUX PadOT Ha OCHOBE
MCIIOJIb30BaHUs BBIUMCIUTEIBLHON U YIIPABIISIIONIEH TEXHUKH U KOMITBIOTEPHBIX TEXHOJIOTUH.

bnaronaps Takol TpakTOBKE KMOEPHETHKA HAXOJUT MPAKTHUECKOE MPUMEHEHUE B CaMBbIX
pa3IUYHBIX O00NacTAX JEeATENIbHOCTH 4YeloBeKa, B TOM 4HcIe U B SKOHOMHuYeckoil. Ee

NPUIOKEHNE K 3KOHOMHUKE MOJIYYMJIO HaMMEHOBAHHWE SKOHOMHUYECKON KHOEpPHETUKH, KOTOpas

paccMmaTpuBaeTcsl Kak MCIHOJIb30BaHME HAYUHBIX MOJXOJ0B, OCHOBHOTO KOMILJIEKCA MOHATHH U

HAYYHBIX UHCTPYMEHTOB KUOEPHETUKHU JUIS MCCIIEJOBAHUS SKOHOMUUECKUX SIBJICHUN U peLIeHUs

MPAKTUYECKUX SIKOHOMUYECKHX 3a/1au.

N3 xubepHETHKHM yINpaBlIeHHWE 3auMCTBYET CIEAYIOIIME 3aKOHbl M NPUHLHUIIBI
HEOOXOUMOTr0 pa3zHOOOpa3usi, SMEPKEHTHOCTH, BHEIIHEro JOINOJIHEHUS, OOpaTHOM CBs3H,
BbIOOpa peElIeHUs, JACKOMIO3MIMHM, a TaKKe HEepapXuu YIpaBIeHUs M aBTOMATHUECKOTO
perylnupoBaHus UM camoperyinpoBanus. [16]

3akoH HeoOxoaumoro paszHooOpasus. Ilo ompenenenuto  VY.P. OmOu, nepsblid
(GbyHIaMEHTabHBIN 3aKOH KHOEPHETHKHU 3aKI0YaeTcs B TOM, YTO pPa3HOOOpas3ue CIOXKHOU
cucTeMbl TpeOyeT ympaBieHus, KOTOpoe camo o0agaeT HEKOTOphIM pa3HooOpasueMm. Muaue
rOBOpSI, 3HAUUTEIbHOE pa3zHOOOpa3ve BO3ACUCTBYIOIIMX Ha OOJBIIYI0O U CIOXKHYIO CHCTEMY
BO3MYIIEHUH TpeOyeT aJeKBaTHOrO UM pa3HooOpas3usi €€ BO3MOXKHBIX cocTosiHui. Ecmu ke
Takas aJeKBaTHOCTb B CHCTEME OTCYTCTBYET, TO JTO SBISETCS CIEACTBHEM HapYyIIECHUS
NPUHIUIA [IEIOCTHOCTH COCTABIISAIOUINX €€ yacTel, a UMEHHO — HEJJOCTaTOYHOTO Pa3HOOO0pa3us
9JIEMEHTOB B OpPraHU3AIIMOHHOM MTOCTPOCHUHU YacTel. [17]

Orpanuuenue pazHooOpas3usi B OBEJCHUU YIPABIIEMOro 00bEKTa JOCTUTAETCs TOJIBKO 32
CUeT YBEJIMYEHHUS pa3HOOOpa3usi opraHa ympaBiieHHs (yIpaBiIeHUYECKHMX KoMaHn). UToObl
JOCTUTHYTh MMHHUMYMa pa3HOOOpa3us BBIXOJHBIX peakUUi (pe3yiabTaToB JEsTEIbHOCTH)
CHUCTEMBI, YIPaBJISIOMIUA OpPraH JOJDKEH OBITh CIIOCOOCH K BBIPAOOTKE OMpPEAEIEHHOTO
MUHHMYMa KOMaHJ M CHTHaJoB. EciM ero MOIIHOCTh HUXKE MHHHMYMa, OH HE CIIOCOOEH
o0ecneynTh MOJHOE YIPaBJICHHUE.



[Ipomiecc ympaBineHHss B KOHEYHOM CYETE€ CBOJIUTCS K YMEHBIICHUIO pPa3zHOOOpasus
COCTOSTHUM yIpaBJIsieMOM CHCTEMbI, K YMEHBIICHHUIO €€ HEONPEIEIEHHOCTH. B COOTBETCTBUU C
3TUM 3aKOHOM, C YBEJIMYCHUEM CIIO)KHOCTHU YIPABISIEMOW CHCTEMBI CIOXHOCTH YIPABISEMOTO
0Ji0Ka Taxke JOJDKHA MoBbIMIAThes. [loaToMy Bece Gonbliiee ycloKHEHUE anmapaTa ypaBiIeHHs
KOPIOPAIHSIMH, XOJIMHTaMH, (()MHAHCOBO-ITPOMBIIIJICHHBIMU TPYIIAMHU, U T. I1. OPraHU3alUsIMU
U UX YacTAMU B COBPEMEHHBIX YCIIOBHUSAX - 3TO 3aKOHOMEpHBIA mporecc. [pyroe neno, 4to
BOCITIOJIHATH pazHooOpa3ue yrmpaBIsSOUIei CHCTEMbl HY)KHO 32 CYET BHEIPEHHUS KOMITBIOTEPHBIX
U JIPYyTUX MPOTPECCUBHBIX TEXHOJOTUHN YIPAaBICHUS U MAaTEeMaTHUYECKUX METOJIOB, a HE 3a CYET
NPUBJICUCHHSI JOTIOJHUTEIBHBIX JIOICKAX PECYPCOB.

3aKoH HEOOXOAMMOI0 pa3HOOOpa3usi UMEET MPUHIMIHAIBLHOE 3HAUCHUE IS Pa3pabOTKu
ONTUMAJIBHOW CTPYKTYPHI CUCTEMBI yIIPABJICHHUS, aHATN3a CUTYalluH U IPUHATHAS KOMITIETEHTHBIX
pemienuii. Ecnu nieHTpanbHBIA OpraH ympaBieHUS MPU COXPAHEHHHM DPAa3yMHBIX pa3MEpOB He
o0nagaeT HEOOXOAUMBIM Pa3sHOOOpa3HeM, TO CIEAYET pa3BUBATh HUEPAPXUYECKYIO CTPYKTYpY,
nepegaBasi IPUHATHE ONPEAENICHHBIX PEUICHU Ha HIDKHHE YPOBHHM M HE JOIycKas, YTOObl OHU
[IpEeBpaIlaIMCh B IEPEJAaTOYHbIE HHCTAHLIUU. [17]

MeTo0510THSI CUCTEMHOI'O aHalu3a MPeCTaBisieT co00il TOBOJIBHO CIOXKHYIO U MECTPYIO
COBOKYITHOCTbH ITPUHITUIIOB, TIOJIX0/IOB, KOHIIEIIIIUI H KOHKPETHBIX METOJIOB, U METOIHK.

Jlo cux mop HeT eAMHOTO MOJAX0Ja M KiIacCU(UKAIMKU UMEIOIIUXCSI METOJAUK CHCTEMHOTO
aHaliM3a, OJHAKO CYIIECTBYET HECKOJBKO HamOojiee H3BECTHBIX W TMOIMYISPHBIX METOIUK,
UMEIOIINX CBOM OCOOCHHOCTH KOJHMYECTBA W COJAEP)KAHHS JTAlOB CHUCTEMHOTO aHalu3a.
Paccmorpum ux Hike. [3]

[To C. OnTHepy aHATN3 CUCTEMBI IPOBOJIUTCS B CJIEAYIONIEH OCTIEI0BATEIHLHOCTH |
WNnenTudukanus CAMITOMOB;
Omnpenenenne akTyalbHOCTH MPOOJIEMBIL;
Ornpenenenue uenu;
BckpbITHE CTPYKTYPBI CUCTEMBI U €€ Ae(EKTHBIX JIEMEHTOB;
Omnpenenenne CTPYKTYpbl BO3MOKHOCTEH;
Haxoxnaenue anbTepHaTHB;
OneHka anbTepHaTHB;
Br16op anbTepHaTUBBI;
CocraBneHue peleHuii;
0. [Tpu3HaHue perieHns KOIIEKTUBOM UCTIOTHUTENEH U PYKOBOACTBOM;
1. 3amyck mpoliecca peain3aluy PeleHus;
12. YnpasieHue npoleccoM pealu3aly peleHus;
13. OrieHKa MOCNEeCTBUN pealu3aliuu.

RBPBOOo~NOA~WNE

ITo C. HHFy METOAMKA IPOBECACHUS CUCTEMHOI'O aHaIM3a CJICAYIoIas .

Ornpezenenne nenei opraHu3aliy;

BersiBienue nmpo6iem opraHu3aiuy;
Hccnenoanue npo0sieM U MOCTAHOBKA TUArHO3a;
[Touck pemenus npoOIeMsl;

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

[ToaroToBka Kk BBOAY;

VYnpasieHrne IpUMEHEHUEM PETICHIS,

0. [TpoBepka 3(pHEKTUBHOCTH pEILICHHS.

RO ~NoaMWNE

ITo FO.U. YepHsAKY ITPOBECTH CUCTEMHBIN aHAIN3 MOKHO CJIEIYIOLIMMU dTanamu [6]:

1. Ananu3 npoGiiemsl;

2. OrnpeferieHne CUCTEMBI;

3. AHanu3 CTPYKTYpbl CUCTEMBI,

4. ®opmupoBaHue OOIIEH IIETH K OCHOBHOTO KPUTEPHS;



5. JlekoMmo3uLus 1M, BhISIBIIEHHE TOTPEOHOCTH B pecypcax, mporeccax;
6. BrisiBIEHHE pecypcOB U MPOLIECCOB, KOMITO3ULUS LIENH;

7. IlporHo3 u aHanu3 Oy1yIIuX YCIOBUM;

8. OreHka 1emneit u CpeJCcTB;

9. Otbop BapuanTa;

10. Jlnarso3s CymiecTBYIONIEH CHCTEMBI;
11. ITocTpoeHne KOMILUIEKCHOU ITPOrpaMMBbI Pa3BUTHS,
12. [IpoekTupoBaHue OpraHU3alUN JJIs TOCTHIKEHUS 1EITH.

IIo 3.A. KaHHTOHOBy BBIICIIAOT CICAYIOIIUE ITIOCICAO0BATCIIBHBIC 3Tallbl CUCTEMHOI'O
aHaJIM3a:

1. ITocTaHOBKA I1€JIell 1 OCHOBHBIX 3a/1a4 UCCIICIOBAHUS;
2. Ornpejenenre rpaHul] CUCTEMBI C LIEIbI0 OTACICHHUs] 00BEKTa OT BHEIITHEH CpeIbl,
pa3rpaHUYEeHUs €r0 BHYTPEHHUX U BHELIHUX CBSI3EH;
3. BrisiBIeHHE CyTH LIETOCTHOCTH.
Pexomenayercst 1uisl JOCTUKEHUS HAUTYYIIErO Pe3yJibTaTa IPUMEHTh HECKOJIBKO

METOAUK JJI1 CUCTEMHOI'O aHaIr3a OJHOM U TOM JKe CUTYyalllu.

3aoanue

BeiOepute HekoTopyro cucteMy M uccienyirte e€. Ilpoananusupyite cucreMy COrjacHO
JTaraM CUCTEMHOTO aHau3a, onpeaeneHHbIM B Metoaukax C. OnrtHepa, C.fnra, FO.U. Yepnsika
u D.A. KanuronoBa. Pe3ynbraTsl mpeacTaBbTe B BHIE CBOJHOHM TaOJMIBI, CTPYNIIHPOBAB II0
CTPOKaM CXOHE 3TaIlbl.

Konumponwsnwie gonpocwi

KakoBa 0651acTh HHTEpECOB KHOEPHETUKU KaK HAyKu?

Kaxkoe ynpaBnenue Ha3bpIBaeTCsI KHOEPHETHUECKUM ?

O uyéM roBOpHUT 3aKOH HEOOXOAUMOTO pazHOoOpa3us, chopMynupoBaHHbIH ¥Y.P. Dmon?

UYro Takoe METo/IMKa CUCTEMHOIO aHanu3a?

Kakue cxoxue 3Tansl B pa3IMuHbIX METOJUKAX aHAJIN3a CUCTEM.

HazoBuTe HECKOIBKUX aBTOPOB METOAMK CUCTEMHOTO aHAIN3a.

B uem ortinumne meroauk cucreMHoro ananusa C. Onthepa u C. fHra?

B uem cyts Metoauku cucremHoro ananusa F0.M. Yepnska?

[lepeuncnure 3Tansl aHanu3a cucremMsl o 3.A. KanutoHoBy.

10. Yro sBIsieTCS OCHOBaHWEM JUIsl OICHKH A(()EKTUBHOCTH MPHHSTHIX 110 MTOTAM
aHaJIM3a CUCTEMBbI peleHui?

LCoNoOARWNE

JlabopaTopnasi paGora Ne 7
OmnpeneseHne HAWITYYIIETr0 ¥ ONTUMAJILHOTO pemeHuii. Mcno/sib30BaHue NpuHIIANA
IMapero aJ1s1 aHAIU3a CUCTEMBI

Llenv pabomot

O3HaKOMUMBCA C NOHAMUAMU HAULYHYUE20 U ONMUMANbHO20 pPeueHUs. UCCIed08amb
ePanuybl NPUMEHUMOCTU 2PAPUUECKUX Memo008 OnpedeneHusi peuleHus 3a0ayu, U3yyums
OCHOB8bI ONMUMU3AYUY U 0DIACTb Peulaemblx 3a0ay.



Hudpopmayusn

B 1897 romy wranesHckuii skoHoMHCT B. Ilapero, wuccienoBaBmIui pacnpenciieHue
MaTepuaibHBIX PECYpCOB CPEAM Pa3IMYHBIX CIOEB HacelleHWs AHIJIMU TOrO BPEMEHH, BHIBEIN
dbopMyiy, MOKa3bIBaIOIIYl0, YTO Ojara pacmpelessitoTcs HEepaBHOMEpPHO. JTa Teopus Oblia
IPOMJUTIOCTPHPOBaHA Tpaguuecku ameprukaHckuM skoHomuctoM M. C. Jlopennom B 1907 roay
nuarpamMmoi. O0a y4eHBIX MOKa3ald, YTO B OOJBIIMHCTBE CIlydyaeB HAauOONbIIAst A0S JOXOI0B
WK OJar IPUHAUICKUT HEOOIbIIOMY YHCTy JTroAei. Tak Obi1 3amoxeH 3akoH 80/20, KOTOPBIH, K
coxalnieHuto, caMm IlapeTo He cMOT KOPpPEKTHO OOBACHUTH. M3-3a 3TOro oH OBUT OcTaBieH 0e3
BHUMaHus ax 10 1949 roma, korma mpodeccop wu3 IlapBapackoro YHHUBepcHUTETa
Joxopmx K. 3und oOparun BHHUMaHHME Ha CIEAYIOUIYIO 3aKOHOMEpPHOCTb. OH MpHIIET K TOMY,
yT0 oKoso 20-30% ycunuii narot pesynbratuBHOCTH B 70-80% oT MakcuMmyma, KOTOPBIA MOXKHO
OT HUX NoJay4uTh. Takum o6pazom, 3und 3aHoBO OTKphLI mpuHIMN [lapero, mokasaB OCHOBBI
caMOOpraHu3aluu Bcex pecypcos. [18]

Hoxrop W. JlKypaH [NpUMEHUT JAUArpPAMMY
M.C. JlopeHua, uccienysi CTaTUCTUKY PpaCIpPEeTIeHUs
Opaka Ha MPOU3BOJICTBE, €lIe Pa3 MOATBEPANUI IPUHIIUIT
80/20, n n3man KHATY, B KOTOPOi cPopMHUpOBaI 3aKOH
«HEMHOT'0ro, MMEIOUIEro peuaroniee 3HadeHue». OH
yKazaja, 4yTo B OOJBIIMHCTBE CiIy4aeB MOJaBIISIOLICE
yucio Je(eKTOB M CBS3aHHBIX C HUMH IOTEPb

BO3HHUKAIOT H3-3a OTHOCHTEJIBbHO HEOOJBIIOr0 YHCIa
IIPpUYKH. HpI/I 9TOM OH HWJUIFOCTPpHUPOBAJI 3TO € IHNOMOIIBIO AHUArpaMMbl, KOTOpPaAsa IIOJIy4dHuJia
Ha3BaHUC OUarpamMMbl HapeTo. YuyeHbIll B cBOCH PYKOIIUCH TTPHU3BIBAJII K MACCOBOMY BHCIAPCHHUIO
JAaHHOT'O NMPHUHIHIIA B Pa3JINYHLIC C(bepbl MMPpONU3BOACTBA, I[a6BI HCKOPCHUTDH 6pa1< 1 TIOBBICHUTH
Ka4uCCTBO BBIITYCKAaCMbIX TOBApPOB.

CerofHss 3TOT 3aKOH IPHUMEHSETCS MPAKTHMYECKH B JIIOOBIX 00JacTAX JESATEIbHOCTH.
SInoHCKM CcOX03 Y4EeHbIX M MHXKeHEpoB B 1979 r. Bkmounn nuarpammy [lapeto B coctaB cemu
METOJIOB KOHTPOJISI KauecTBa.

Utak, B obmem cuyuae, «[Ipunuun 80/20» rmacur, 4To HEOOJbINAS [ON MPUYMH,
BKJIQJIBIBAEMBIX CPEJCTB WJIM MPUJIaraeMbIX YCHJIMH, OTBEUYAET 3a OONBIIYIO JIOJI0 PE3YyIbTaTOB,
MOJIy4aeMOU MPOAYKIIMH WIIH 3apa00TaHHOTO BO3HATPAK/ICHUS.

Hanpumep, Ha nonydenne 80% pesynpratoB yxoauT 20% BCEro 3aTpauy€HHOTO BPEMEHHU.
Boixomut, yTo Ha mnpakThke 4/5 NPUIOKEHHBIX YCHJIMN MpPaKTHYECKW HUKAK HE BIUSET Ha
pe3yJbTar.

Takum o6pazom, Ilpunnun 80 nHa 20 yTBep)kAaeT, 4YTO JUCIPOIOPIUS SBISETCS
HEOTHEMJIEMBIM  CBOWCTBOM  COOTHONICHHMS  MEXAYy TMpPUYMHAMHU U pe3ylbTaramy,
BKJIQJ[bIBAEMBIMH U MOJY4a€MbIMH CPEJICTBAMH, IPUJIATA€MbIMH YCUIIUSIMU M BO3HArpa)K1€HUEM
3a HuX. Beipaxxenue «80/20» XopoIllo OMUCHIBAET JaHHYIO aucipornopurio: 20% BIIOKEHHBIX
cpencts npuHOCcAT 3a 80% otmaun; 80% cnenctBuii nmpoucrekaroT U3 20% npuuus, 20% ycumuit
narot 80% pesynbraros. [18]

Ta6muma 3. — [Ipumepsr npumenenns «lIpunnuma 80/20»

O06acTh Uto onpenenset «IIpuHiumn
IPUMEHECHHS 80/20»




20% 80%
aCCOPTHUMEH o0t
BusHec T 00beM MpoaaxK
MOKynaTese MPOLICHT
i PUOBLITN
[IpouszBosc HCXOJ/IHBIX CTOMMOCTD
TBO MIPOJYKTOB TOTOBOTO W3JIEJHS
MIPECTYITHU MPECTYIUICH
KOB ui
BOJIUTEJICH JTII
O61ecTBO Opayromu Pa3BoOJIOB
XCsl
BO3MO>KHOC
JeTen Teu CHCTEMBI
00paszoBaHus
OlIeXKIbl B BpeMs
rapaepobe WCIIOJIH30BAHUS
JIO’KHBIX
Jlom MIPUYUH cpabaThIBaHUM
CUTHAIIU3alUU
. . HaKaruimBae
NeCTBHM
MOT0 Mycopa

JIBurarenb BHYTPEHHErO CropaHus HariaaHo crpaBeuBocTh [lpunnuma 80/20: 80%
SHEPrUM, BBIICIUBILIEHCS PU CTOPAHUM TOIUIMBA, TEPSETCs, a KojecaM nepeaaercs nuib 20%
Bcel aHeprun. Otu 20% Tomnua npousBoaT 100% Bcero ABUKEHMUS.

Juarpamma Ilapeto — HMHCTPYMEHT, MO3BOJSIONIMI pacHpeNeianuTb YCWIHS UL
paspelIeHnss BO3HMKAIOUIMX MPOOJIeM M BBIIBUTH OCHOBHBIE INPHUYUHBI, C KOTOPBIX HYKHO
Ha4yMHaTh AeMCTBOBaTh. Pasnnuaror nBa Buaa quarpaMm [lapero — no pesynbratam v IpUYUHAM.

Huarpamma [lapeto mo pesynbpTataMm IesSTENBHOCTH. JTa AMAarpaMMa IMpeaHa3HaueHa s
BBISIBJICHUSI TJIABHOM mMpOOJIeMBbl M OTpa)KaeT CJIEAYIOIIHE HeXelaTelbHble pPe3yIbTaThl
EATEILHOCTH:

— KayecTBO: JE(EeKTbl, IOJIOMKH, OIIMOKH, OTKa3bl, pEKJIaMallid, PEMOHTBI, BO3BPATHI
MPOIYKLHH;
— cebecTouMoCTh: 00beM NOTEPH, 3aTPATHI;
— CPOKH IOCTaBOK: HEXBATKa 3allacoB, OLIMOKU B COCTaBIEHUH CYETOB, CPbIB CPOKOB IIOCTABOK;
— 0e30IacHOCTb: HECUYACTHBIE CIy4YaH, TParudeckre OMnOKY, aBapuu.
Huarpamma Ilapeto mo mnpuuynHaMm. DTa JguarpaMma OTpa)KaeT NPUYHHBI IPoOIEM,
BO3HUKAIOIIKX B XOJ1€ IPOU3BOJCTBA, U UCIIOJB3YETCS ISl BBISBICHUS TJIaBHOM U3 HUX:

— UCTOJHUTENb pPaboOThl: CMEHa, Opuraza, BO3pacT, ONBIT paboThl, KBaTU(HUKALHS,
WH/IMBUyaJIbHBIC XapaKTePUCTHKH,

— o0opyaoBaHue: CTaHKM, arperaTbl, HHCTPYMEHTBI, OCHACTKA, OpTaHU3allis HCIIOJIb30BaHMS,
MOJIEJH, IITaMIIbL;

— CBIpbE: U3TOTOBUTEINb, BUJ ChIPbs, 3aBOJI-IIOCTABIIUK, TAPTHUS;

— Meroa  paboThl:  yCIIOBUSL  TNPOM3BOJCTBA,  3aKa3bl-HApsAIbl, INPUEMBI  pabOTHI,
II0CJIE0BATENBHOCTD OIEpaLINi;

— H3MEpEeHus: TOYHOCTh (yKa3aHuM, YTeHUs, MPUOOpHasi), BEpPHOCTh U MOBTOPSEMOCTH (YMEHHUE
JaTh OJMHAKOBOE YKa3aHWE B TOCIEIYIOIIMX W3MEPEHUSX OJHOTO M TOTO e 3HAUYEHUS),
CTaOUIBLHOCTD (TIOBTOPSIEMOCTh B TEUEHHUE IUTEIHLHOTO MEPHOJIa), COBMECTHAS] TOYHOCTb, T.
€. BMecTe ¢ MNpHOOPHOW TOYHOCTHIO M TapUpOBAaHHEM MPHUOOpa, THI H3MEPUTEIHHOTO
npubopa (aHaIoroBbIH WK UG poBoii). [18]

IToctpoenue nuarpammsl [lapeTo cOCTOUT U3 CAEAYIONIMX IIArOB:



lar 1. TIpenmonaraercs, 4TO Ha JaHHOM JTale Mbl YK€ HUMEEM pe3yJabTaThl BCEX
MPEABIYIINX IIaroB Mo PeuIeHruI0 mpoosieM: GOopMyIMpPOBKAa M MOCTAaHOBKA MPOOJIEMBI, aHATHN3
ee, cOOp HEOOXOIMMBIX AAHHBIX M (UKCalMs UX B KOHTPOJBHBIX JUCTKax. [ moctpoeHus
JMarpaMMBbl HEOOX0IMMO pa3paboTaTh OJIaHK TaOIUIBI, B KOTOPYIO 3aHOCST:

— Tunbl (pU3HAKKH) CiIy4aeB, (PaKkTOB (JaHHBIC JIyYIllE BCETO pacroJiaraTh B YOBIBAIOIIEM
HOpsiIKe - B Havyajle TaOMUIBI THUMN COOBITHS, MMEIONIMKA HamOosblIee KOJIHMYECTBO
MOBTOPEHHI, B KOHIIE TaOIHIIbI - HAUMEHBIIIH);

— KOJIMYECTBO MOSBJIEHUH (IOBTOPEHUI) KayKOTO TUIIA;

— HaKOIUICHHAsl CyMMa 4Yrcia KaXJA0ro THUIA (C HapacTaloIIUM UTOTOM: K YHCITY HPEIbIIyIIero
THUIIA IPUOABIISAETCS CICAYIONIEE);

— TPOILEHT YMCIIa N0 KaXIOMY NMPU3HAKY B 00IIeH cymMme;

— HaKOIUICHHBIN MPOIIEHT (C HAPACTAIOIIUM UTOTOM).

B Tabnuue cinexyer moacuuTaTh OOILIYI0 CyMMY KOJMYECTBA CIydyaeB IO BCEM THIAM

(mpu3HaKam).
Hlar 2. /lanee He0OXOAMMO HAYEPTHUTH OJHY TOPU3OHTAIBHYIO U JBE BEPTHKAIBHBIE OCH.

— BCPTHUKAJIBHBIC OCH:
e JieBas OCh ¢ MHTepBanaMu oT 0 10 00IIel CyMMBI KOJIMYECTBA BBISBICHHBIX CIIyYacs;
e 1pasas ochk ¢ uHTepBasiamu ot 0 1o 100.

— TOpHU3OHTANIbHAS OCh. VIHTEpBaJIbl HA HEH JOJKHBI OBITh OJIMHAKOBBEIMH U COOTBETCTBOBATH
YHCIly TUIIOB (MPU3HAKOB), YKa3aHHBIX B TaOJIHIIE.
[Har 3. Ctpoutcst cTonOMKOBas IUarpaMma Mo 3Ha4YeHHUsIM TUIOB (IIPU3HAKOB) CIy4YaeB U

KyMmynsiTuBHasi kpuast (kpubas I[lapero). Ha BepTukansx, COOTBETCTBYIOIIUX MPaBbIM KOHIAM
KaKXIOr0 HWHTEpBaJla HAa TOPU3OHTAILHOM OCH, HAHOCSATCS TOYKM HAKOIUICHHBIX CYMM
(pe3y/bTaToB WM MPOLEHTOB) U COSAMHSIIOTCS MEXKIY COOO0M OTpe3KaMu MPSIMBbIX.

Illar 4. Ha AuarpaMme pacrojararoTcs BCe 0003HaYCHHS U HaAaIlnuCu:

— HaJIHUCH, KacalollUecsi auarpammbl (Ha3BaHUE, Pa3METKa YHUCIIOBBIX 3HAYEHHH Ha OCSX,
HAaUMEHOBAHHME KOHTPOJIUPYEMOTO U3/eNus (COOBITHS), UMSI COCTaBUTEIS JUarpamMmbl);

— HAJIUCH, Kacarolrecs JaHHbIX (epuoj coopa HHGpOpMaIuu, 0ObEKT UCCIEI0OBAaHUI U MECTO
€ro MpoBEeICHNUs, 00IIIee YUCI0 00BEKTOB KOHTpOIs) (puc. 15).
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Pucynok 15. IIpumep nocrpoenust quarpammsl [lapeto
CoBeTbl IO NOCTpOEHUIO auarpaMmsl [Taperto:

1. Cnenyer ucnonab30BaTh pa3Hble KJIACCU(PUKALKUU U COCTAaBUTh KaK MOXKHO OOJIbIlIE IUarpaMm
[Tapero. CyTp mpoOieMbl MOXKHO YJIOBHUTBH, HAOMIOJasl SBICHHE C PAa3HBIX TOYEK 3pEHHUS,



MO3TOMY Ba)KHO ONpOOOBaTh pa3iMyHbIe MyTH KIacCU(UKAIUKM JAHHBIX, TTOKa HE BBIABSITCA
HEMHOT'OYHCIIEHHBIE BaKHbIE (DAKTOPBI, UTO U CIYKUT Lienbo aHanu3a [lapero.

2. HexenaTenbHO, YTOOBI TpyMIa «IIpoyre» (pakTopbl (MM OT «IPYTHe») COCTaBIsIa OOJIBIION
nporneHT. Ecin Takoe mpoucxoauT, 3Ha4MT, OOBEKThl HAOMIOAEHUS pacKiacCU(PULIUPOBaHBI
HEMPaBWIBHO U CIMIIKOM MHOTO OOBEKTOB IONAJo B OJXHY Tpymiy. B 3TomM cimyyae Hamo
UCIIOJIb30BaTh IPYTrOil MPUHLUI KJIACCU(PHUKALHH.

3. Ecnu naHHble MOYKHO TPEACTAaBUTH B JCHEKHOM BBIPQKECHUH, JYYIIE BCErO MOKa3aTh 3TO Ha
BEPTUKAIbHBIX OcsAX Auarpammsl [lapero. Eciin Henb3s OLEHUTH CYIIECTBYIOILYIO ITPOOIeMy
B JICHE)KHOM BBIPQXKEHUHU, CAMO UCCIICOBAaHNE MOKET 0Ka3aThCsl HEA(P(HEKTUBHBIM. 3aTpaThl —
BOKHBIN KPUTEPU U3MEHEHUH B YIIPABJICHUHU.

Tepmun «ONMUMANLHOCMbY —03HAYAEM XAPAKMEPUCMUKY Kauyecmed NPUHUMAEMbIX

peutenuti (OnNMuManbHoe peuileHue 3a0a4y, ONMUMALbHLIL NIAH, ONMUMATIbHOE YNpaesiieHue),
Xapaxkmepucmuky COCMOAHUSL CUCTEeMbl UIU ee N0GeOeHUsl (ONMUMANbHASL MPAeKmopus,
onmumanvbHoe pacnpeoeiienue pecypcos, ONMUMaibHoe QYHKYUOHUposanue cucmemul) u op. Bcé
9MO He abCoNOmHble NOHAMUA. HENb3sl 2060PUMb 00 ONMUMATLHOCMU 8000Ue, 8He YCI08UL U
0e3 mouno onpedeneHnvix Kpumepues onmumaivhocmu. Pewenue, naunyuuiee 6 00nux yciousax
U ¢ MOYKU 3peHUsi 0OHO20 KpUMEPUsL, MONHCEN OKA3AMbCsl OANIeKO He IYYUUM 8 OPYeUX YCI108UAX
u no opyeomy kpumepuio. IlpumenumenbHo K OOIbUUHCIEY CUCTEM, NPUXOOUMCS YHUMbIEAMb
makoice akmop ycmouuugocmu npeonazaemozo peuieHus. Moowem oxazamvca mak, 4mo
ONMUMANbHBIN PACYUEMHBIU NIIAH HEYCMOUYU8: 1odble, 0addce He3HAUUmenlbHoe OMKIOHeHUs Om
He20 MO2ym Npusecmu CUCmemy K He2amusHblM NOCIe0CMEUaM U oadxce K kpusucy. M 6 smom
cnyuae yenecoobpasHee NPUHAMb He CAMbIU ONMUMANbHLIU, HO 0Oojee YCMOUuuusvlll NiaH,
OMKJIOHEHUSI OM KOMOPO20 OKANCYMCA He Cmob onacHvimu. Kpome mozo, nockonvky mooens
HUK020a He Obleéaem MOYHbIM ONUCAHUEM CUCMEMbl, MO U NOJYYeHHOe HA eé OCHO8e peuleHue
makace He A61Aemcs 00A3ameNbHO HAULYHWUM peuleHuem peanvHol 3aoadu. M ece dce oHO
Jayyute 1106020 Opy2020 peuieHus], NOAY4eHHO020 UHbIMU MemoOamMu U ¢ Opy2uMU KpUumepusmu.

[19, 20]

Hmanvanuckuii skonomucm B. Ilapemo mamemamuyecku cqpopmynuposan 00un u3 camvix
PACnPOCMPAHEHHbIX Kpumepues OnmuMaltbHOCmu, KOMOopbvlll NOAYYUL NPUMEHEHUe He MOTIbKO 6
9KOHOMUKE, HO U 8 eCMmecmEeHHbIX Haykax u mexnuke. llapeTo chopMynMpoBan €ro Tak:
«Crnenyer cuuTarh, 4To Jit000€ N3MEHEHHE, KOTOPOe HUKOMY He PUUYHMHSET YOBITKOB U KOTOpOE
HNPUHOCUT HEKOTOPBIM JIIOJSIM MOJIb3Y (10 UX COOCTBEHHOW OLIEHKE), SBISETCS YJIy4ILIEHHUEM.
Kpurepnii [lapero npumeHsieTcs NMpU pEHICHUAX TaKWX 3a/1ad, KOI/a ONTHMM3ALUs O3HA4aeT
yIydlIeHHe OJHUX NoKa3aTesiel IPpH YCIIOBUH, YTOOBI IpYTHe He yXyILIAINCh.

3aoanue

Bvibpams cucmemy unu npoyecc ona ananuza. Ilocmpoums ouacpammul Ilapemo no
APUYUHAM U NO  Pe3YIbmamam OesmeibHOCMU CUCEMbl, UCCe008as8 dhdexmusHocmu
cucmemvl/npoyecca, ucxoos uz «llpunyuna 80/20». Oyenums KoppexmHocms memooa.

KOHmpOJleble 80npocol:

1.Kem u kxorma Obul cGOpMYIMPOBAaH 3aKOH «HEMHOIOrO, HMEIOIIErO pelaroliee
3HaYeHue»?

2.Yto o6bruno mmmoctpupyet Kpusas [Tapero?

3.Yto BeIsIBIsIET ArarpamMa [lapeTo 1o pe3ynbraram IesaTeIbHOCTH?

4.Yto nokassiBaeT nuarpaMma Ilapero no npuunnam?

5. B uéM 3axirouaeTcs 3a7a4a ONTUMAaIbHOTO YIIPABICHUS?



6.Uro o3nauator obnactu A, B, C Ha nuarpamme Ilapero?

7.YT0 06mIero u B 4éM paznuuus Mexay nuarpammoit [lapero n quarpammoit Mcukasa?
8.KakoB anroputm nocrpoenus nuarpammsl [Tapeto?

9.IIpuBenure coOCTBEHHBIE IPUMEPHI padoThI puHLUIA «80/20.

10. Kak MoxHO uicniosib30BaTh npuHIuM [lapero B yuéde?



JlabopaTtopHas pa6ota Ne 8
Metoanl ucciaenoBaHusa cucreM. MeTox CHHEKTHKH

Lenv pabomot

Hayuumuvca naxooume ananocuu u memagopul 015 npoyeccos u A6ieHull, NPOUCXo0UUX 6
MEXHUYeCKUx u 8 NPUPOOHBIX CUCTNEMAX.

Hudpopmayusn

TepMI/IH «CHUHCKTHKa» 3auMCTBOBaH H3 I'PCUCCKOI'O A3bIKA. On o3Hagaer COCAUMHCHUC
BMCCTC PA3JIMYHBIX U HC HMCIOIIIUX BUJIUMBIX CBSI3€H 3JIEMEHTOB.

B 1980 rogy nBoe yuénbix u3 Muunranckoro yHuBepcurera (CIIA) Mapu I'uk u Kut
Xonuoak. 3afanuck B cBoéM uccineaoBanuu (puc 16) Bompocom: «OTKyna BO3HUKAIOT HOBBIC
unen?»

COGNITIVE PSYCHOLOGY 12, 306355 (1980)

Analogical Problem Solving

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

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

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

Pucynok 16. @parmeHT cTaThy, MOCBALIEHHON UCCIIEOBAHUSIM PELIEHUSI TPOOJIEM METOJI0M
aHaJIOTuu

B cBoém 50-cTpaHMYHOM HCCIAEAOBAaHUU OHHM JIOKA3aldHM, YTO OOJBIIMHCTBO OOIIUX
BBIBOJIOB C/ICJIAHO MPU OOHAPYXKEHUU 1Mo100ust (aHAJIOTHI 1 MeTadop) MeKIy ABYyMs WU Ooliee
cutyanusMu. [IpueMbl HCMONB30BaHMS AHAJIOTHH OTHOCATCS K METOJaM TICHXOJIOTHYEeCKON
AKTUBU3ALIMHM TBOPYECKOTO MBIILIEHHUS. [21]

Haubonee nHTEpECHBIM METOAOM, MCIONb3YIOIIUM aHAIOTUH, sBIseTCs «CHHEKTHKay —
METO/I pelleHus] HU300peTaTeNbCKUX 3aJad M IOMCKa HOBBIX OH3Hec wuaell rpynmnoi
CHELMATNCTOB, WIUPOKO HCIOJIB3YIOMIUX PA3JIMYHbIE THUIIBI AaHAJOTHH. DTOT MeTOoJ ObuI
npemsioxed Y. 'opgonom (CHIA) B 1952 roxy. OH 0CHOBaH Ha CBOMCTBE YEJIOBEUECKOTO MO3ra
YCTaHABIIMBATh CBA3M MEX]y CIOBaMH, OHATUSAMH, YyBCTBAMH, MBICIISIMH, BIEYATICHUSIMH, T.
€. YCTaHaBJIMBaTh AaCCOLMATHUBHBIE CBS3U. OTO MPUBOAUT K TOMY, YTO OTJAEIBHOE CJIOBO,
HaOJI0JIEHUE U T. II. MOTYT BbI3BaTh B CO3HAHUH BOCIPOU3BEJCHIE PaHHEE MEPEKUTHIX MbICIEH,
BOCHIpUATUH, W "BKIIOUUTH" Ooraryio HMHGOpPMAIUIO MPOLUIOrO OMbITa s peleHus
MOCTaBJIEHHON 3a/1a4i. DTOT METOJ OTHOCUTCS K ABPUCTUYECKUM METOIAM.

[TogoGHO MoACKa3Ke, aHAIOTHUS JTIOJDKHA BOCTIPUHUMATHCSI KaK COCTABHAS YacTh peliaeMoin
3a7a4ui. BeIACNSIOT YeThIpe OCHOBHBIX TUIIA AaHAJIOTUI:



JIuunas ananorusi. Eciu BBl XOoTuTE pa3o0paTbesi B CIOKHOM SIBJICHHUH, IMPEICTaBbTE
ce0s1 cOCTaBHOM 4acThiO 3TOrO siBIeHHWA. Hampumep, eciim BBl XOTUTE MOHSATH MOJEKYISIPHOE
CTpOEHHUE CMecH, IpeacTaBbTe cedst Mosiekynoil. Kak Ob1 Bbl moBenu ceba? Kak moctynunm Ob1
Jpyrue MOJIEKYJbl, K KOTOPBIM Bbl HAMEPEHBI MPUIETUTHCS? MOXKET, Bl YBUAUTE C 3TOW TOUKU
3peHHsI T€ HEYJIOBUMBIE CBSA3H, KOTOPbIE ObUIM paHee BaM HEJIOCTYITHBI.

IIpsimas ananorus. CornocraBbTe 3a1a4y, HaJ KOTOPOU BBl paboTaeTe, C PSAIOM 33134 U3
COBCeM JApyrux obmacteid. ITOT MeTo ObUT HMCHOJB30BaH AJjiekcanapoMm ['psamom bemtowm:
«MeHs1 OCEeHWIO: BEJb Ha CaMOM JeJie XPSILIU YEJIOBEYECKUX YIIEH CIMIIKOM MacCHBHBI I10
CpPaBHEHHMIO C TOHKOM MeMOpaHOi, KOTOpas yHpaBisieT UMH, U €CIHM Takas TOHKas MeMOpaHa
MOYET 3aCTaBUTh JIBUraTbCsi OTHOCHUTEJIBHO TPOMO3JIKHME XpsIIM, TO IodyeMmy Obl Moeil Ooiee
TOJICTOM M IUIOTHOH MeMOpaHe He 3acTaBUTh JBHUIraThCsi CTAJbHYIO IUIACTHHKY». Tak ObLI
pUAyMaH TenaedoH.

CuMBoJiinyeckasi aHAJOrusi. JTa cTpaTerus peleHus 3afad TpedyeT 3pHUTEIbLHOrOo
BooOpakeHusi. Ee 1menbp — oTopBaTbcs OT OrpaHMYEHUM, HAKIAJbIBAEMBIX CIOBAMH MU
cumBoniamMu. Ecnu BBl mbITaeTech cO3[aTh YETKUW 3pUTEIBHBIA 00pa3 3agauu, TO MOXKETe
YBUJETD U PEllIEHUE, TPOCBEYNBAIOIIEE CKBO3b ATOT 00pa3.

danTtacTtuyeckas anajorusi. Kakoe peiieHue mpuxoUT BaM Ha YM B BalllMX CaMbIX
danTactuueckux meurax? Hampumep, Bbl MOkeTe BOOOpPa3UTh JIBYX MalIEHBKHX HACEKOMBIX,
KOTOpble OyayT aBTOMAaTUYECKH 3acCTETMBATh Ballly KYpPTKY, WIM TYCEHMILY-LIEJIKOIpPsAa,
KOTOpasi HAyHEeT OBICTPO HPSCTh IIETK, YTOOBI Bbl HE 3aMEP3JIU MPU PE3KOM IOXO0JIOAAHUU. DTO
npuMepbl GaHTacTHYeCKUX aHamoruii. Kak m B ciydae Mo3roBoro mrypma, (aHTaCTHYECKUE
AQHAJIOTUU MOTYT BBIPAXaThCsl B O€3yMHBIX, JAJIEKUX OT PEalbHOCTH HJIESX, KOTOpBIE, BECbMa
BEPOATHO, 3aTeM OyIyT MPeoOpa30BaHbl B MPAKTUYECKUE U BBHIIOJIHUMBIE pelieHus. [22]

MeTo/1 CHHEKTUKY IPUMEHSETCS KaK B MHAWBUIYaJIbHOM, TaK U B KOJUIEKTHUBHOM HOpPSJIKE.
B KOMIEKTUBHOM MNpoQecCHOHAIbHOM NPUMEHEHWHM Ha HayajJbHOM JTale CHHEKTHYECKOIo
OOCYX/IEHUSI aHAJOIMU MCIOJB3YIOTCS [Uld HauOojiee 4YEeTKOro BBIABICHUS U YCBOEHUS
YYaCTHHKAMHU CYTH perraeMoil npo6semsl. [TpoucxoauT oTkas oT 04eBUIHBIX pelleHu. 3aTeM B
npoliecce CHEelHUaIbHO OPraHM30BaHHOIO OOCYXKICHMsS OINpPENeNsIOTCs TJIaBHblE TPYTHOCTH U
OPOTHBOPEUMs], TMPENATCTBYIOIIME pelleHnio. BrIpabaTbiBatoTcs HOBBIE  (OPMYIHPOBKHU
npo0OsieMbl, ompeAenstoTcs Lenu. B nanpHeieM npu MOMOIIM CHEHHAIbHBIX BOIPOCOB,
BBI3BIBAIOIIMX AHAJIOIMM, OCYIIECTBISETCS MOMCK Huaed u peuieHuil. IlonydeHHble pemeHUs
MOJIBEPIaloTCs OLleHKE U IpoBepke. [Ipu He0OX0AMMOCTH TPOUCXOAUT BO3BpAT K MpodieMe JIs
MOBTOPHOTO €€ OOCYXACHHS U Pa3BUTHUS TIOJyYEHHBIX paHee uae. [22]

HpI/I WHIWBUAYAJIbHOM HCIIOJB30BAHUH CTPOTOTrOo ajJroputMa HET, Pa3jIndHbBIC BHUABI
aHaJIOTHit IPUMEHATIOTCS COBMECTHO IJIA CHHCKTUYCCKOI'O aHaJIn3a.

B mporpamMmMupoBaHuM Ha BCEX €ro dTamax MPUCYTCTBYET MOWCK aHAJIOTHH W meTadop.
Jaxe Takod mpuBBIUHBIN «Paboumii cTom» siBIseTcss MeTadopoil, Kak W ManKd, KaTaJorH,
METO/IbI YIIOPAI0YMBAHUS MPOIIECCOB B CUCTEME, XPAHWIHIIA JAHHBIX U T.I.

3aoanue

Hccneoosams  npoecpammmsiil/annapamuo-npocpamMmmubili. KOMNIEKC ¢ MOYKU  3PeHus
UCNONb308AHUS PA3TUYUHBIX 81008 aHAlo2ull 6 e€ paspabomke u ynkyuonuposanuu. Cuauana



oamb Kpamkoe onucanue cucmemvl. Pesyrbmam moducHO npedcmagums 6 6ude maobauybl
(Kypcusom 0an npumep 3anoHeHUs1):

Onement | CBA3b Bun ananoruu
CHCTEMBI MEXIy JImunas [Ipsmas CumBonmdeckas | daHtacTuueckas
3JIEMCHTAMU
Onemenml X npu co30anuU
onemenma  Owvlia
UCNONb306AHA
aHano2us u3
HAay4Ho-
Ganmacmuueckozo
pomana 1. Yannca
Onemenm?2 X npu co30anuu
onemenma
ovlia
UCNONb308AHA
AHANO2UA C ...
Cesa3b ons cea3U
MeHCoy MexHCoy
olleMeHmamu SlIeMenmamu
lu? ovia
UCNONb308AHA
auano2us ...

KOHmpOIleble eonpocol:

UTo 03HaUaeT TEPMUH «CHUHEKTHUKa»?

YTo JIeKUT B OCHOBE METO/1a CHHEKTUKU?

Uro npencrasisier coO0i TMYHAsI aHATIOT U ?

Yro mpeacTasiseT co00i CUMBOIMUYECKAs aHANIOTHA?

Yro mpencrasiuser coOoi mpsiMasi aHaIorust?

Uro npencrasisier co0oil paHTacTUUECKast aHAJIOTHS?

KakoBbI rpaHHI1Ibl IPUMEHEHUS] METO1a CHHEKTHKHU?

Kak mpuMeHsTh METO] P TPYIIIIOBOM MCCIIETOBAHIH CUCTEM?

Kak mpuMeHsATh METO IPU UHAMBHIyaIbHOM MCCIIEIOBAHUU CUCTEM?
10 Kak mpuHIUN aHaNoOTruii HCIOJIb3YeTCsl B IEPCOHAIBHBIX KOMITbIOTEpax?

CoNo~wWNE



IIpnioxenne 2. OueHo4HbIe CpeACTBA I NPOBEICHUs IPOMEKYTOYHOM aTTeCTAMI
a) Ilnanupyembie pe3yJbTaThl 00y4YeHHs] M OLCHOYHbIE CPEACTBA /s NPOBEACHUS
NPOMEKYTOYHOM aTTeCTANMU:

Kon
WHJIMKaTopa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

[1K-1: CiocoOHOCTh aHAM3UPOBATh TPEOOBAHUS K IPOrPaMMHOMY O0ecTiedeHnIo U 0a3aM JTaHHBIX,
pa3pabOTKU TEXHUUECKUX crenuduKanuii Ha mporpaMMHbIe KOMIIOHEHTHI U MX B3aUMO/ICHCTBHE,
IPOEKTHUPOBATH MPOrpaMMHOE oOecriedeHne u 0a3bl JaHHBIX

IK-1.1

AHanu3upyeT TpeOOBaHUS K
pa3zpaboTKe IPOrpaMMHOTO
obecnieyenns 1 0a3aM JaHHBIX

CucreMa oHUMaeTcs Kax ...

1) BoTIIOIIEHHE CUCTEMBI;

2) UHIUBUYaJbHBIN, YHUKAIBHBIH PU3HYECKH OOBEKT,
CYILIECTBYIOUINN B (PU3MYECKOM MHUPE;

3) n300pakeHNEe CUCTEMBI,

4) abcTpakiysi, orpaHuueHHAs] BHEITHEH Cpeioi

Onucanue CUCTEMBI - 3TO ...

1) uadopmariust onpeesieHus, 3aMucaHHas Ha KaKOM-TO
HOCHUTENIe HH(pOpMAaITHH;

2) BOILTOIICHHUE CHCTEMBI,

3) dopmanmzarus COOBITHH, 10 U MOCIIE KOTOPHIX
COCTOSTHHE CHCTEMBI H3MEHSICTCS

DKCTEHTOM Ha3bIBAETCA ...

1) MecTo MHIMBHIA B HEKOTOPOM MPOTKEHHOM
MIPOCTPAHCTBE-BPEMCHH;

2) MECTO HAXOXACHUS MHAUBHUIA B KOHKPETHBI MOMEHT
BpPEMEHH;

3) muckpeTHas 00JacTh HOCHUTEIS HHPOPMAIIHH

I1K-1.2

OrneHuBaeT KauecTBO
pa3paboTKH TEXHUYECKUX
cnenuduKanuii Ha
MPOrpaMMHBIE KOMITIOHEHTHI U
UX B3aUMOJICHCTBUE

CoOBOKYITHOCTH BCE€X 0OBEKTOB, N3MEHEHUE CBONCTB
KOTOPBIX BJIUACT HA CUCTEMBI, d TAKIKE TyX O6’beKTOB,
YbH CBOWCTBA MEHSIOTCS B PE3YyJIbTATE ITOBEICHUS
CHCTEMBI, 3TO:

1) cpena;

2) moacucTeMa;

3) KOMITOHEHTBI

OObennHeHrne HEKOTOPBIX IAPaMETPOB CUCTEMBI B
napaMeTpe 6oJiee BBICOKOTO YPOBHS — 3TO. ..

1) cuneprus;

2) arperupoBaHue;

3) uepapxwusi.

[TpuHIMI MHTErpalvK HATIPABJICH:

1) Ha M3yyeHnEe UHTETPATUBHBIX CBOUCTB U
3aKOHOMEPHOCTEH;

2) pamXKUpOBaHUE 3JIEMEHTOB CHCTEMBI IO 3HAYNMOCTH;

3) Ha MTOJIyYCHHE KOJTUICCTBEHHBIX M KOMIUICKCHBIX
XapaKTePUCTHUK.

IK-1.3

OneHunBaeT KauecTBO MPOEKTA
Ha pa3paboTKy MPOrpaMMHOTO
oOecrieyeHus u 6a3 JaHHBIX

Kakas 3akoHOMEPHOCTB MPOSBISACTCS B CUCTEME B
MOSIBJICHUH Y He€ HOBBIX CBOWCTB, OTCYTCTBYIOLIUX Y
3JIEMEHTOR?

1) aAIMTUBHOCTS;

2) LEIOCTHOCTH;

3) 060Cc00IEHHOCTE;

4) UHTETPaTUBHOCTH

4D-oHTONOTHS - 3TO ...

1) cymiecTBOBaHUE MHpa B YETHIPEXMEPHOM
MIPOCTPAHCTBE-BPEMEHH 10 DHHINITCHHY;

2) OHTOJIOTHSI, BKJITFOYAOIIAsl 4 COCTABJISIFOIIIX BHEIITHEH
CPEIIBI - 3eMITI0, BOJTY, BO3IyX, OTOHb;




3) BenuuWHa, SBISIONIASICS SAUHON MEPOH Pa3IMIHBIX
(hopM JBMKEHUS M B3aUMOICHCTBUS MaTepUH, MEPOI
repexo/ia ABMKCHHSI MATEpUH U3 OMHUX (OPM B
JpyTHe

KOoMMYyHHUKaTUBHOCTh OTHOCHUTCS K TPYIIIIE
3aKOHOMEpPHOCTEN

1) ocymiecTBUMOCTH CHCTEM

2) B3aUMOJCHUCTBHSI YaCTH U 11eJI0T0

3) pa3BUTHS CUCTEM

4) nepapxuuecKoi yrmopsI09eHHOCTH CHCTEM

ITK-2: CriocoOHOCTh K aHAIU3y MPOOJIEMHOM CUTYaIluH, pa3paboTke TpeOOBaHUN K CHCTEME,
MIOCTaHOBKE LIeJIei CO3JaHus CUCTEMBI, pa3pab0OTKe KOHIIETIIIUY CUCTEMbl M TEXHUYECKOIO 3a/IJaHuUs

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

N3MEHEHUN B HUX 3aNMHTCPCCOBAHHBIM JIMI[aM

[1K-2.1

OrneHuBaeT BBIOOP CPEACTB U
METOJIOB JIJISl IIPOBEICHHSI
CUCTEMHOT'0 aHAJIH3a IPU
MIPOSKTUPOBAHUU
POrPaMMHOTO 00ECTICUSHUS
JUTSL aBTOMATH3UPOBAHHBIX
CUCTEM

Kaxkast 13 0coO€HHOCTEH HE SBIISICTCS XapaKTEPUCTHKOM
Pa3BUBAIOIIUXCS CHCTEM

1) omHOHAIIPABIIEHHOCTE;

2) HecTallMOHAPHOCTb OTIEIbHBIX IapaMETPOB;

3) uenemnoaraHue;

4) yHUKaJIbHOCTh OBEJIEHUS] CUCTEMBI.

ITpunnu ............... 3akytoyaeTcs B Tom, 9yto AVC
CO3/IaeTCs C y4ETOM BO3MOKHOCTH MOCTOSIHHOTO
MIOTIOJTHEHUST ¥ OOHOBJICHUST (PYHKIMI CHCTEMBI 1
BUJIOB €€ oOecrieueHust

1) pazBuTHS;

2) cTaHmapTH3AINH U YHUDUKAIINY;

3) COBMECTHMOCTH

IIpunnun ........... MO3BOJISET MOJIOMTH K UCCIEAYEMOMY
00BEKTYy KaK eIUHOMY LI€JIOMY; BBIIBUThH Ha ATON
OCHOBE MHOT000Opa3HbIE THITHI CBSI3EH MEWKITY
CTPYKTYpHBIMH dJIEMEHTaMH, 00eCTIeYMBAIOIIIMHA
[EJIOCTHOCTh CUCTEMBI; YCTAHOBHUTH HAIIPABIICHUS
ITPOM3BOICTBEHHO-

XO3SIICTBEHHOU JIESTENILHOCTH CUCTEMBI U Pean3yeMble
€10 KOHKPETHBIE (DYHKIIHH.

1) cranmapTuzanuu;

2) CHCTEMHOCTH;

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 ouenku (¢ coomgsemcmauu ¢ popmupyemvimu KOMREMEHYUIMU U NIAHUPYEMbIMU
pe3yibmamamu 00yyeHus):

— HA OYEHKY «OMAUYHO» — 00YUAIOWUIICA NOKA3bI8AEN 8bICOKULL YPOBEHb CHOPMUPOBAHHOCMU
KomMnemenyuu, m.e. TIOJHO PACKPBITO COJEp)KaHHWE MaTepuaia; 4Y€TKO M NPaBUIbHO JaHbl
ONPEAENIEHUs M PACKPBITO COJEPNKAHUE MaTepUalia; OTBET CAMOCTOSTENIbHBIM, MPU OTBETE
WCIIOJIb30BaHbI 3HAHUSA, TPUOOPETEHHBIE paHee;

— HA OYEHKY «XOpOouioy — 00y4arowulics noxkazvleéaem cpeoHull YpoeeHb CHOPMUPOSAHHOCTU
KoMnemenyull, m.e. PacKpbITO OCHOBHOE COJepXaHHe Marepuaia B 00bEME; B OCHOBHOM
MPaBUJILHO JIaHBI OTMPEICNICHNUs, TTOHATHS; MaTepHall U3JI0KEH HETOJIHO, TIPU OTBETE JIOMYIIECHBI
HETOYHOCTH, HapyIlIeHa MOCIEA0BATEIIbHOCTh M3JI0KEHHS; JOMYIIEHB HEOOBIITNE HETOYHOCTH
IIPY BBIBOJIAX M MCIIOJIb30BAHUU TEPMHUHOB; TPAKTHUECKHUE HABBIKU HETBEPIBIC;

— Ha OYEHKY «Y0061eMEOPUMENbHO» — 00YYaloOWulicsi NOKA3bleaem MnNopo208blll YPOBeHb
cpopmuposannocmu  Komnemenyuu, m.e. YCBOEGHO OCHOBHOE COJEpXaHHE Marepuana, HO
U3IIO)KEHO (pparMEeHTapHO, HE BCEr/a IOCIeNOBATEeNbHO; OINpEAeTCHUS M TOHATUS JaHbl HE
4ETKO; MPAKTUIECKIE HABBIKU CT1a0bIe;

— HA OYEHKY «HeYO06NemeoPUMenbHO» — pe3yibmam 00yYeHuss He 00CMUSHYM, 00Y4arouulics
He MOoJicem NOKa3amv 3HAHUA HA YPOGHE GOCHpOU3BedeHUs U OOBACHEHUs UHGOpMayuu, He
Modicem noKazamv UHMENNEKMYalbHble HA8bIKU PeuleHUsl NPOCMbIX 3a0aH.



