MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXIAIO

Q Jupexrop UDuAC
4 \(\ C.J. Jlykpsnos

4

26.02.2020 r.

PABOYASI IPOTPAMMA JUCHMILIAHBI (MOLYJIS)

CHCTEMHBIH AHATH3

HamnpaBieHune moaroToBkH (CreuaibHOCTh)
09.03.01 Mudopmaruka 1 BEIYUCITATEIbHAS TEXHUKA

HamnpasnennocTs (mpoduis/crienuanu3ais) mporpaMMbl
[TporpamMmmMHoOe obecriedeHre CpeICTB BEIYUCIUTEIbHOM TEXHUKH U aBTOMAaTU3UPOBAHHBIX
CUCTEM

VYpoBeHb BbIciIero o0pa3oBaHus - 0akanaBpuar

dopma 00ydeHus
OuHast

Wuctutyt/ pakynprer WHCTUTYT SHEPreTHKH U aBTOMATU3UPOBAHHBIX CUCTEM

Kadenpa BoruucnuTenbHOM TEXHUKA U TPOTPAMMUPOBAHUS
Kypce 3
Cemectp 5

Maruuroropck

2020 rox



Paboyast nporpamma cocrannena na octose ®I'OC BO - Gaxanappuar 110 HAIPaBIEHHAIO

nogroroskn 09.03.01 Wudopmarnxa u Beramciurenshas Texuuka (mpukas MunoGpHayKu
Poccun ot 19.09.2017 1. Ne 929)

Paboyas nporpammva paccMoTpena u  OfoOpeHa Ha  3aceiaHMM Kadenps
BbraucutensHOM TEXHUKY U IIPOrpaMMIPOBAHHS

19.02.2020 r. mpotokon Ne 5 l% |
3ag. kadenpoit & - 0.C. Jlorynosa

Pabouas mporpamma opobpera metoauaeckoit komuccuei D u AC
26.02.2020 r. mporoxon Ne 5

IIpencenarens ( JJ + C.H. JlykpsanoB

R

Pa6oyas nporpamma cocrasiena: W -
pouent kadenpsl BTull, kanp. texu. nayk

Penensent:
HaYalbHUK OT/IEIA TEXHOMOTHYECKHUX IATHOPM /ﬁi ,
000 "Kommnac [Tmroc" , kaup. TexH. Hayk g J1.C. Caponos

—

10.B. Kouepxunckas




JIucT akTyanu3anum padodei NporpaMmmabl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3aceaHuu Kapeapbl BIYUCINTETbHON TEXHUKH U TPOrPAMMHPOBAHHSI

[Ipotokom oT 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu Kadeapbl BrUUCIUTEIHHON TEXHUKH U IPOTPAMMHUPOBAHHSI

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

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2023 - 2024
y4eOHOM ToJTy Ha 3aceaHuy Kapeapbl BBEIYHCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

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

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
y4eOHOM Trojly Ha 3aceJaHuH Kadeapbl BBEMUCTUTENIEHON TEXHUKU U IIPOTPAMMHUPOBAHUS

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




1 eau ocBOEHUsT TUCUMIIMHBI (MOLYJIs1)

[enstmu ocBOeHUS AUCHUILTUHBI (MOTyJis1) « CUCTEMHBIN aHAIH3)» COCTOUT B TOM, YTOOBI
JaTh OyayleMy CIeHAIUCTyY YMEHHUS U MPAKTHUYECKUE HABBIKHU VIS UCCIIEIOBAaHUSI OOBEKTOB U
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPUHITUTIOB JUAJICKTUKHA, 0OOCHOBAHHOTO TPHHSITHS PEIICHHS
JUIS1 KOMITJIEKCHBIX 3a71a4 B 00J1aCTH MIEPECEUCHUsI HHTEPECOB MPOTPAMMUPOBAHUS, SKOHOMUKH U
uHTEepecoB coruyma. O3HaAaKOMUTH CTYJEHTOB C TEOPETUYECKUMH OCHOBAMHU M METOJAMH
CHCTEMHOTO aHaM3a, a TaK)Ke WX HCIOJIb30BAaHUEM JUIsI PEIICHUS HAYYHBIX M IPUKIIATHBIX
3aJ1a4.

JI71st TOCTYOKEHUS TIOCTABJICHHOM 1I€JIH B KYpPCE PElIaloTCs 3a/1a4u:

- 3HaTh OCHOBBI U MPUHLIUITBI CUCTEMHOTO aHAJIN34;

- YMETh aHATM3UPOBATH CUCTEMBI C PA3JIMYHBIX TOYEK 3PCHUS;

- BJaJICTh OCHOBAMH HAy4YHOT'O HCCIEAOBAaHUS U MHOTOKPUTEPHAIBHOM ONTHUMHU3AINU
CHCTCM.

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

Juctumraa CHCTEMHBI aHAIM3 BXOJUT B YacTh Y4eOHOro IuiaHa (opMupyemyro
YY4aCTHHKAaMHU 00pa3oBaTeIbHBIX OTHOIICHHI 00pa30BaTEIbHON MPOTPAMMBI.

Jins  w3ydeHWs ~ TUCHUIUIMHBI ~ HEoOXOoxuMbl  3HaHUs  (YMEHUS,  BIAJICHHSA),
c(OpMHPOBAHHBIC B PE3yIbTATE H3YyUCHUS TUCIUILTINH/ TPAKTUK:

WNudopmaruka

BBenenue B ciennanbHOCTD

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYEHUS TUCIUTLIHH/TIPAKTHK:

ITpoekTHast AeATENbHOCTD

Mertob! ynpaBieHus 3HAaHUSAMU

[IpoexTrpoBaHKUe MPOTPaMMHBIX CPEICTB

VYnpaBieHue cI0KHBIMH CUCTEMaMH

[Toaroroska k caade U caada TOCy1apCTBEHHOTO 3K3aMeHa

3 Komnerenuuu odyuarouerocsi, gopmMupyembie B pe3yJbTaTe 0CBOCHHA

AUCHHUIIMHBI (MOLYJIs) M IVIAHUPYEMBIE Pe3yJIbTAThI 00y4eHust

B pesynbrate ocBoeHUs TUCHMIUIMHBI (MOAyns) «CUCTEMHBIH aHanM3» 00ydarouuiics
JIOJKEH 00J1a/1aTh CIEeyOIUMI KOMIIETEHIUSMHU:

Kon nanukaropa Nuaukatop A0CTHXEHUS KOMIETEHIIMT

[TK-2 CrocoOHOCTh K aHaAJM3y MPOOJIEMHON CHUTyaIluu, pa3padoTKe TpeOOBAHHA K CHCTEME,
MOCTAaHOBKE II€JIe CO3/IaHUsl CHCTEMBI, pPa3pabOTKe KOHIICMIUU CHCTEMBI UM TEXHHUYECKOTO
3aaaHus Ha CO3JaHNUE CUCTEMBI, ITPCACTABICHNUA KOHICIIINHN, TCXHUYCCKOT'O 3alaHUA Ha CUCTEMY
¥ U3MEHEHUU B HUX 3AUHTCPECCOBAHHBIM JINIIAM

[1K-2.1 OrneHuBaeT BBIOOP CPEACTB W METOAOB JUIsl TPOBEIEHUS CHCTEMHOTO
aHalM3a TMPU TMPOCKTUPOBAHUU TMPOTPAMMHOTO  OOECTICUCHHs IS
aBTOMATH3UPOBAHHLIX CUCTEM

[IK-1 CrocoOHOCTh aHaMM3UPOBATh TPeOOBaHUS K MPOrpaMMHOMY oOOecTeueHuro W 0azam
JMAHHBIX, Pa3pabOTKU TEXHUYECKHX chenuduKanuii Ha MporpaMMHBIE KOMIIOHEHTBI U HUX
B3aMMOJICICTBHE, IPOEKTUPOBATH MPOrpaMMHoe obecrieueHre 1 0a3bl JaHHBIX

IK-1.1 Ananusupyer TpeOOBaHHUS K pa3pabOTKe MPOrpaMMHOI0 obecreueHus u
0a3aM JaHHBIX

IK-1.2 OrneHrBaeT KayecTBO pa3pabOTKH TEXHUYECKUX crHenudukanui Ha
IPOrpaMMHbIE KOMIIOHEHTHI M UX B3aUMOJICHCTBHE

I1K-1.3 OrneHrBaeT KauecTBO MPOEKTa Ha pa3pabOTKy MPOrpPaMMHOTO 00ECTICUCHHS
u 0a3 TaHHBIX




4. CTPpyKTYypa, 00bEM H cojiepkaHue TUCHUILIUHBI (MOLYJIs1)
OO0mast TpyA0eMKOCTh AUCIHILIAHBI COCTABISCT 2 3a4€THBIX SIMHHI] /2 aKaja. 4acoB, B TOM
qHCIe:
— KOHTaKkTHas pabota — 34,95 akax. 4acos:
— aynuTopHas — 34 akaj. 4acoB;
— BHeayautopHas — 0,95 akan. gacoB
— camocrosTenbHas pabora — 37,05 akaj. 4acos;

dopma aTTecTalru - 3a4€T C OLEHKON

AynuropHas s s
o KOHTaKTHas paboTa E z dopma Tekymero
=
B aKaJl. yacax 3] Bun KOHTPOJISt
Pasien/ reva g ( ! : = 5 CaMOCTOSITCIBHOM Kon
= ) YCIIEBa€MOCTH U
JUACHIHTLIAHBL S £ o« . | kommereHIH
@) 2 & padoThI MIPOMEKYTOYHOM
mab. | mpakT. [ =3 aTTecTalyy
Jlek. o < 11
3aH. 3aH. | © &
1. OcHOBHBIE TOHSATHS TEOPUH
CHCTEM M CHCTEMHOTO aHaln3a
1.
1.1 Brenerne ° CaMocCTOsATEIBbHOE
CHCTEMHBIN aHau3. J3VICHHE VaeGHOM
CHCTEMHOCTD u qu Ha 3:01‘/’1 1. Becena - TIK-2.1, TIK-
AITOPUTMHUYHOCTb. 2 8 y o0cyXieHHne 1.1, ITIK-1.2,
CHCTEMHOCTH TATCPATYPPL. 2. YCTHBIH ommpoc I1K-1.3
2. Pabora ¢ ' P '
[MO3HABATENILHBIX
IPOLECCoB AJIEKTPOHHBIM
p yueOHUKOM.
1.2 2 CucteMHOCTh Kak 1
00BEKT HCCIIEIOBAHUS. )
Cvrs " HAsHAYCHHG CamocTrosaTensH0e
yr u3ydyeHue yueOHoi
CHCTEMHOTO aHajim3a Kak L HAvAHO 1. Becena -
METO0JIOTHUECKOM nmep};iypm o0cyxieHHne K-2.1. TIK
OCHOBBI aHallM3a, CHHTE3a : 2. YCTHBIH ompoc. i
: 4 | 41m 8 2. PaGota ¢ P 1.1, K-1.2,
u IIPAaKTHKH S ICKTDOHHBIM 3. IIposepka TK-1.3
MIPOEKTUPOBAHMA CIOXKHBIX| 5 eg})mKOM 11a00paTOPHBIX '
CHCTEM. CHCTeMHBIN ]Z;HOJ’IHCHI/Ié pabor
MMOAXOA K HCCIICIOBAHUIO HAGOPATODHBIX
00BEKTA. ITpuHIHITBL pa6o$
CHCTEMHOT'0 TOIX0/1a p
1.
1.3 TIlomsTHe »dieMeHTa CaMOCTOATCIBHOE
cucremsl. IlenoctHOoCTh U o
u3ydyeHue yueOHoH
JETTUMOCTb. Crpykrypa & HayHo# 1. becena -
CHCTEMEL. 00c¢ cHue
JIUTEePaTyphl. 5 YA TIK-2.1, TIK-
CrpyKkTypu3anus u 4 411 6 2 Pabora c . YcTHbIif onpoc. 11 TIK-1.2
oyepTaHue rpaHu ) 3. IIposepka o o
s p - PaHL AJIEKTPOHHBIM 6 POBEp IK-1.3
yuaeMoit CHCTEMBI. BHIKOM 11a00paTOPHBIX
3aMKHyTas U  OTKpbITas ]Z;HOHHGHH(; pabor
crucreMa. Brinenenune 1A60DATODHEIX
3JIEMEHTOB CHCTEMBEI. patop
pabor




1

CamocrosTenbHOE
e B
: 2 | 6/4m 4 i 0BCyIK/ICHHE 1.1, TIK-1.2,
MOZen aHaJm3a u JIATEPaTypHL. .
2. YcTHBIH ompoc. IK-1.3
CHHTE3a CJIOMKHBIX CHCTEM. 2. Pabora ¢
JNIEKTPOHHBIM
y4eOHUKOM
Hroro no pazueny 12 | 14/61 26
2. Metoabt CHUCTEMHOTO
aHanm3a
1.
CamocrosTenpHOe
2.1 Merton aHaM3a M3VICHIC VIeOHO
uepapxuii (MAHN) u meron i yaes 1. becena -
N 1 HayIHOU
anammza cereit  (MAC). o0CyXIeHHuE
CyIIHOCTH, CBSA3M, BUIBI fHTEPATyPRL. 2. YCcTHBIH ompoc
yHHoCTH, ;B 4 | 2 6 2. PaGora ¢ ' | mk-2.1
00paTHBIX CBsI3e. 3. TIpoBepka
SIIEKTPOHHBIM
IIpumenenne MAU u 71a00PaTOPHBIX
y4EOHUKOM,
MAC I aHaIM3a pabor
BBITIOJTHEHNE
CJIOYHBIX CHCTEM.
1abopaToOpHBIX
pabor
1.
CaMocTosTeIbHOe
2.2 TIpunstue HayHeHHe yqe? Ho 1. Becena -
U HAY4HOH
KOJUIETHATIBHBIX u o0CcyKaeHHne
JIATEPaTypHL. o
UHANBUAYAJIbHBIX 1 1 5 05 2 Pa60Ta c 2. Y cTHBIN orpoc. MK-2.1
pelleHnii  Ha  OCHOBE ' ) 3. TIpoBepka '
JIIEKTPOHHBIM
METO/IOB CHCTEMHOT'0 71ab0paTOPHBIX
y4eOHHUKOM,
aHam3a pabor
BBITIOJTHEHNE
71a00paTOPHBIX
pabor
HWroro mo pasaeny 5 3 11,05
HWroro 3a cemectp 17 | 17/61 37,05 320
Hroro no pucuumge 17 | 17/61 37,05 3a4eT ¢ OLEHKON




5 Oo6pa3oBarejibHbIe TEXHOJIOTHH

1. TpaguuuoHHble 00pa3oBaTeNbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3ALINIO
00pa30BaTeNIbHOTO IpOLEcCa W IPEAINoJaralollyl0 MpsMYyH0 TPAHCIALMIO 3HAHUM OT
IpernoaaBarens K CTyACHTY.

®opMbl yueOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHHA:

NndopmanonHass Jekuuss —  [OCIENOBAaTEIbHOE H3JIOKEHHWE MaTrepuaiga B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperogaBaTers).

JlaboparopHasi pabota — opraHu3anusi yueOHOW paboThl ¢ peaTbHBIMU MAaTEPUATbHBIMU
U UHGOPMALMOHHBIMU OOBEKTaMH, IKCIEPUMEHTalIbHas paboTa ¢ aHAJIOrOBBIMH MOJEISIMHU
pealbHBIX 00BEKTOB.

2. Texnomoruu mpobIEeMHOr0 OOyUYeHHUSI — OpraHu3alus o0pa3oBaTeNBLHOrO IMpolecca,
KOTOpasi PEANojaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JAaHHE yUEOHBIX MPOOJIEMHBIX
CUTYyallui 71 CTUMYJIMPOBAHMSI aKTUBHOM MMO3HABATEIHLHOU JESITENIHOCTU CTYJCHTOB.

3. HTEepakTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MpoIecca, KOTopas
MpeJroiaraeT aKTUBHOE U HEJIMHEHHOE B3aMMOJEHCTBHE BCEX YUYACTHUKOB, TOCTHIKEHUE Ha
3TON OCHOBE JIMYHOCTHO 3HAYMMOTIO JJI1 HUX 00pa30BaTeIbHOr0 pe3ysbpTaTa.

@opmbl yueOHBIX 3aHATHI C UCHOJIB30BAaHUEM CHEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHOW CBS3M» — JICKIHSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia C 3apaHee
3alUTAHUPOBAHHBIMU  OIIMOKaMHu), JeKuus-Oecena,  JIGKIUSA-AUCKYCCHUsA,  JIEKIHSI-TIPEecC-
KOH(epeHIHs.

4.  HHpopManmoHHO-KOMMYHUKALIMOHHBIE  OOpa3oBaTeibHblE  TEXHOJOTUU  —
opranu3zaiysi 00pa3oBaTeIbHOTO MPollecca, OCHOBaHHAs HA MPUMEHEHUH NMPOTrPaMMHBIX Cpel U
TEXHUUYECKUX CPEACTB PabOThI C 3HAHUSIMU B PA3JIMYHBIX PEAMETHBIX 001ACTAX.

6 YueGHo-MeToAMYeCKOEe 00ecTIedeHHe CAMOCTOSATEILHOI PadoThI 00yYaIOIUXCS
[TpexncraBneno B mpuiokeHnu 1.

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

8 YueOHO-MeTOANYECKOE U HH(OPMALIMOHHOE 00ecTiedeHHe JUCHUTLINHBI (MOLYJI51)

a) OcHoBHasi TUTEpaTypa:

1. YepuukoB HO.I'. CuctemHbIii aHaNW3 M HCCIEAOBAHHUE omnepauuil [DIEKTPOHHBIH
pecypc]. — M.:. «lopnas kuura», 2006. - 370 <c. — Pexum pocryma
http://e.lanbook.com/books/view/book/3512 — CucremHbIi aHaIH3 U UCCCIOBAHNE OTIEPAIUii. —
ISBN 5-91003-007-8.

2. Ecunor B.A. MeToasl HcciaenoBaHusl omnepanuid. [DIeKTpoHHBIA pecypc]. — M.:
«Jlanby, 2010. — 256 c. — Pexxum pocryma http://e.lanbook.com/books/view/book/144 — Metombt
uccienoanwus oneparuii. — ISBN 978-5-8114-0917-4.

0) lonotHuTE/ILHAS JIMTEPATYPA:

1. Aumxmua A.A. Pa3paboTka U NpUHATHE YNPaBICHYECKHX peIIeHUi: (opMasibHbIE
MOJICTM ¥ METOJTBI BEIOOpA [ DNeKTpoHHBIH pecype]. — M.: «'opHas kauray, 2011. — 80 c. Pexum
nocryma  http://e.lanbook.com/books/view/book/3528  —  PaspaGotka u  mpuHATHE
yrnpasierueckux pemenuii — ISBN 5-7418-0031-9.

2. TlandpwmioBa A.Il. Mo3roBsle MTypMbl B KOJUIGKTUBHOM HPUHSATHU pEIICHHUHA
[OnexkTponnblii  pecypc]. — M.: «®Dauntay, 2012. - 320 c¢. Pexum gocryna
http://e.lanbook.com/books/view/book/3751 — Mo3roBbie mITypMBbl B KOJUICKTHBHOM MPUHITUU
pewenuii — ISBN 978-5-9765-0174-4.



3. ®enynen H.W. Teopuss nmpunstus pemieHuil [DnekTpoHHBIH pecype]: /Penynenn H.U.,
Kympussnos B.B. — M.: «lopnas xuura», 2005. — 218 c¢. — Pexum pocryma
http://e.lanbook.com/books/view/book/3506 — Teopus npunstus perrenunii — ISBN 5-7418-0397-
0

4. bacc JI., Knementc II., Kaitman P. ApxutekTypa mporpaMMHOro obOecreueHus Ha
mnpaktuke. 2-e uzganue. CII6.: ITutep, 2006. — 574 c.

B) MeToauuyecKue YKazaHnusi:
MGTO,I[I/ILIGCKI/IC YKa3aHHA HaXOAATCA B HpI/IJ'IO)KeHI/II/I 1

r) [Ilporpammuoe ob6ecnieuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnevyenne

Haumenoanwue 10 Ne norosopa Cpox AeicTBUS JUIICH3UN
MS Windows 7

Professional(uis ~ |A-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (mst  |[-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)

MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpovHO
Professional

Anaconda Python |cBoboaro pactpoctpansemoe 10 0eccpoUuHO
MathCAD v.15

Education J1-1662-13 ot 22.11.2013 0eccpovHO

University Edition
MS Visual Studio

2013 J1-1227-18 ot 08.10.2018 11.10.2021
Professional (usst
Kjacca)
MS Visual Studio
2017 Community [cBoGomHO pactpoctpansemoe I10 OeccpouHo
Edition

IIpodeccnonanbubie 02361 JAHHBIX M HHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMBI

HasBanwne kypca Cchlnka

HanmonanpHas nH(}OpMaAITMOHHO-aHATTU TUIECKAS URL:
cucrema — POCCUICKMI MHIEKC HAYYHOTO LIMTUPOBAHUSA T . .
(PUHLY) https://elibrary.ru/project_risc.asp
[MouckoBass cucrema Axagemust Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '
denepanbHOE rOoCyJIapCTBEHHOE OTO/KETHOE
yupexaenne «DenepanbHbiii uHCTHTYT npombiiienHoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTHY

9 MarepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCIMILINHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe o0OecrieueHue JUCHHUIIIIMHBI BKJIFOYACT:



JlexuuonHas ayauropus aya. 282 — MynbTuMeuitHbIE CPEJICTBA XpaHEHUs, Iepeaaun u
npeCcTaBIeHUs HHPOPMALIUY;

Kommnprorepnsie kinaccol LenTpa nadopmanronnsix texnonoruit ®I'6OY BITO «MI'TY
um. ['"U. HocoBa» — IlepcoHanbHbIe KOMITBIOTEPBI, OOBEIWHEHHbIE B JIOKAJIbHBIE CETH C
BBIXOJIOM B INternet, ocHamieHHbIe COBPEMEHHBIMH IPOrPaMMHO-METOINYECKUMHI KOMIUIEKCAMH
JUIS peLIeHus 3a/1a4 B 00J1aCTH HH(POPMATUKU M BEIYUCIUTEILHON TEXHHUKH;

AynuTopuun JUIsi CaMOCTOSITETbHOM pabOThl: KOMIIBIOTEPHBIE KJIACChl; YUTAJIBHBIE 3aJIbI
oubmmorexu — aya. 282 u knacesl YUT u ACY;

[Tomemenuss st caMOCTOATENbHOW  pabOThl  OOYYArOIIMXCS,  OCHAILICHHBIX
KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOYECHMS K ceTu «HTepHeT» M Hamudyuem
JOCTyNa B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CpEy OpraHHU3alMi — KIIAcChl
YUT u ACY;

[Tomemenuss nans  XpaHeHHs M NPO(PUIAKTUYECKOTO OOCTYXUBaHUS Y4eOHOTO
obopynoBanus — LleHTp MHPOPMALIMOHHBIX TEXHOJIOTHI — ayn. 372.



Ipunaoxenne 1.
Y4eOHO-MeTOAMYeCKOe 0DecTeYeHrne CAMOCTOATEIbHON PadoThI 00y4aroIuxcs

JlabopaTopnasi padora Ne 1
Omnpenesenue cucrembl U eé rpaHull. CTPyYKTypa M CBOMCTBA CHCTEMBI

Lenv pabomot

O3Hakomumvbca ¢ cOOepHcaHuem HNOHAMUSA «CUCMeMAy», HAYYUMbCA Onpeoensims eé
epanuybl, CmpyKmypy, 6uo, cotcmad.

Hugpopmayusn

Cucrema (OT Ip.-rped. — LIE€JI0€, COCTaBJIEHHOE M3 4YacTel) — CBs3aHHAs COBOKYIHOCTHb
9JIEMEHTOB, CYILIECTBOBAHNE KOTOPOH MOJYMHEHO OIPEICICHHON IIETIH.

Bremnemy HaOnromaTennto cucreMa 0OBIYHO MPEICTABIISETCS B BHJIE HEKOTOPOTO «UEPHOTO
SAIIMKay, MOTYYaIOIIero HeKOTOPhIE CUTHANBI M3 BHEUIHEH CPe/bl M TPAHCIUpYIOLIee 3aTeM B Heé
OTIPENIeJICHHYIO JIONII0 PEe3yIbTaTOB CBOEH AEATENBHOCTH. | paguecku 3TO MOXKHO MPEICTABUTH
cnenyromum obpasom (puc. 1).

Okpy Bxop, Bbixop, Okpy
Kako Cuctema /”‘a*o
wasn Wwan
cpen cpen,

Pucynok 1. [IpeacraBneHue cucTeMbl Kak «4€pHOTO SIIMKAY

Kaxnas cucrema J0DKHA MMETh ONpECNICHHBIE TPAaHUIBl. DTO MPEINOJI0KEHUE CO3aeT
BO3MOXXHOCTh B paMKax HepapXuu CUCTEM pacCMaTpPUBATh KaKyl0-THO0 KOHKPETHYIO CHCTEMY.

['panuIBl cUCTEMBI HEOOXOMUMBI M IS TOTO, YTOOBI ONPEACIUTh, KaKHEe KOMITOHEHTHI
MOKHO CYMTaTh HaXOJISAIIMMHCS TOJ KOHTPOJEM JIMIa, MPUHUMAIOIIETO peIIeHHe, a. KaKue
OCTalOTCS BHE €0 BHUMaHUs. ECIIM COCTaBUTH MepeueHb BCEX KOMIIOHEHTOB, U3 KOTOPBIX J0KHA
COCTOSITh CHCT€Ma, M YCTAaHOBUTH M HUX OTpPaHHYEHHUs, TO BCE, YTO HAXOAUTCS BHYTPH
OTPAaHWYEHHOTO IMPOCTPAHCTBA, OYJIET OTHOCHTHCS K CHCTEME, a BCE, YTO HAXOJHUTCS 3a €ro
npenenaMu, — K oOKpyxarormie cpene. [loToku, uaymue oT okpysKaroieil cpeibl BHyTpb CUCTEMBI,
SIBIITFOTCS. BXOJHBIMU TTOTOKaMH, a MOTOKH, BBIXOJSIINE W3 OTPAaHMYCHHOTO IMPOCTPAHCTBA BO
BHEIITHIOIO CPEJy, — BBIXOJIHBIMH JAHHBIMU CUCTEMBI.

CucreMa Ha3bIBaCTCS 3aMKHYTOM, €CJTM JICMEHTHI JJAHHON CHCTEMbI HE CBS3aHBI C KAaKUMHU
Obl, TO HU OBUIO BHEIIHUMU TI0 OTHOIICHHIO K Hel 00bekTaMu (puc. 2, a).

CucreMa Ha3bIBaeTCS OTKPBITOH, eciu depe3 e€ TpaHUIbl MOXKET MPOUCXOIUTH
OecrpensTCTBEHHBI 00MEH BellecTBOM, MHGOpMAIUEH 1/WIIKM YHEPTHEN ¢ BHELTHEHN cpenoi (puc.
2,0).

CucremMa Ha3bIBae€TCS YACTHUYHO OTKPBHITOM WM YAaCTUYHO 3aKPBITOM, eclmu uepe3 ef
TPAHUIIBI TIPOXOAAT TOJIBKO ONpeAeSIEHHBIC BUIBI BENIeCTBA, HH(DOpPMAIMK H/WITH SHEpruu (puc.2,

B).



PI/ICYHOK 2. 3aKpBITa$I, OTKpPbITasA U 4aCTUIHO OTKpBITaSI/ 3aKpbITasd CUCTCMbI

[TonsiTHO, YTO AOCOMIOTHO OTKPBITHIX U 3aKPBITHIX CUCTEM B KH3HU HE CylecTByeT. Beerna
IPUCYTCTBYET HEKOTOPBI OOMEH CUCTEMBI CO CPEJIOi, JasKe €CJIM CUCTEMa SIBJISIETCS 3aKPBITON U
Jake abCONIOTHO OTKpBITas CHUCTEMa MO PAa3IMYHBIM MPUYMHAM OKa3bIBa€TCS OrpaHUYECHA OT
KaKUX-TO BU0B 0OMeHa. [103ToMy OTKPBITOCTh M 3aKPBITOCTh CUCTEMbI IIPUHSTO ONPEACIATh C
yu€TOM TOYKU 3peHHs uccienoBarens cucteMbl. OOBIUHO, TO, HACKOJIBKO CHUCTEMa CUUTAETCA
OTKPBITON MJIM 3aKPbITOM, OTOBAapUBAETCS HA CAMBIX IEPBBIX ATANax €€ U3YUECHHUS.

CTpyKTypoil cUCTEMbl Ha3bIBaeTCs €€ pa3[elieHUE Ha OTACNIbHbIE YacTH, HA3bIBAEMbIC
AJIEMEHTaMH, C YKa3aHMeM CBs3eil Mexay HuUMU. OOs3aTeNIbHBIM YCIOBHEM Ha BCE BpeMs
U3Y4YEHUsI CHUCTEMbl SBJISIETCS CTaTUYHOCTh M HEU3MEHHOCTh 3JIEMEHTHOI'O  COCTaBa
paccMaTtpuBaeMoll cucteMbl. Pa3nenenue, B 3aBUCIMOCTH OT BBIOPAHHOW TOYKH 3PEHHUS, MOXKET
UMETh BEILECTBEHHYI0, (DYHKIMOHAIBHYIO, aJTOPUTMHUUYECKYIO WU JIIOOYIO0 JIPYryl0 OCHOBY.
COBOKYIHOCTB BCEX CBA3EH 2JIEMEHTOB CUCTEMBI U 00pa3yeT ee CTpyKTypy. [1]

['pynma s1eMEHTOB B CTPYKType, OObEOMHEHHAs MO HEKOTOPOMY OOIIeMy MpH3HAKY,
Ha3bIBaeTCs moacucTeMoi. OOBIYHO CBSI3b MEXY JIE€MEHTAMHU MOJICUCTEMBI 00Jiee CHIIbHA, YeM C
JPYTHUMH 3JIEMEHTAMU TOU XK€ CUCTEMBI.

[lon pyHKUIMOHMpPOBAHMEM CHCTEMBI MOJAPA3yMEBAIOT MPOILECCHI, KOTOPbIE MPOUCXOJAT B
cucTeMe, 3aTparuBarolife HEMOCPEICTBEHHO caMy cUCTeMY (OJMH MM HECKOJIBKO 3JIEMEHTOB B
KaXXJIbII1 MOMEHT BPEMEHH ), a TAK)KE OKPYKAIOIIYIO €€ Cpeny.

ONEMEHT — MUHHMMAaJIbHAsA, HE MOJAAMIIAsACA JAJbHEHIIEMY AEIEHUIO0 C JaHHOM TOYKH
3peHusl, YaCTh CUCTEMBI, 00JIaJjatoliast ONpeesIEHHOM 1EI0CTHOCThIO U CAMOCTOSATENbHOCTBIO IO
OTHOILEHHUIO K JaHHOM CHCTeMe, COCTOSHUE U (YHKIHOHAJIbHBIE OCOOEHHOCTU KOTOPOW MOTYT
OBITH M3MEPEHBI UM ONHUCAHBbl B TEPMUHAX U3BECTHOTO S3bIKA. DJIEMEHT OOBIYHO 00O3HauYaeTCs
HEKOTOPBIM 3HAKOM, Ha3bIBAEMBIM INE€PEMEHHOMN. [Ipym M3yueHUM cucTeMBl COCTOSTHUE JJIEMEHTa
MOJKET U3MEHATHCSA B 3aBUCUMOCTH OT Pa3jMyYHbIX (PAaKTOPOB, TO €CTh MEPEMEHHbIE IPUHUMAIOT
HEKOTOPBIE 3HAYEHUS U3 ONPENEICHHOIO AJI1 HUX MHOYKECTBA JOIYCTUMBIX 3HAUYECHUH.

[TapameTp — OmepaTUBHO BBIPAKEHHBIA JJIEMEHT MCCIEAOBAHUS CHCTEMBI, CIyKalluh
dopmoit okanu3anuyu MHGOPMALMK O CBOMCTBAaX M MpHU3HAKax 3Toi cuctemsl. [lapamerpamu
CUCTEMBbl Ha3bIBAIOT T€ IEPEMEHHbIE, 3HAYEHHS] KOTOPBIX MPUHUMAIOTCS HEU3MEHHBIMHU IpU
pELIEHNH JaHHOM 3a1auu.

N3yunTh cuUCTeMy — 3HAUUT OIPENETUTh AJIEMEHThl CHUCTEMBI, BBIPAa3UTh UX NEPEMEHHBIE,
HAlTH 3HAa4YeHUs NEepPEeMEHHBIX, BBUICIUTH MapaMeTpsl. Jlrobas cuctema M3ydaeTcst ¢ KaKOH-TO
onpeAeIEHHON TOYKU 3PEHUS.

Touka 3peHHs] — KM3HEHHas MO3MIHA, C KOTOPOH CYOBEKT (MCCIIEOBATENb) OIIEHUBACT
MPOUCXOSAIINE BOKPYT HEro COOBITHS, Ha OCHOBAHUM KOTOPOH OH CTPOUT CBOM MHEHHS,
BBICKA3bIBAET CY)K/ICHUS.

®akT HaTWYUS B3aUMOOTHOIIEHUHW JIOOOTO pojJa MEXIYy YacTSIMH paccMaTpUBacMOM
COBOKYITHOCTH, 3aBUCHUMOCTb CBOWMCTB OJHOIO JJIEMEHTAa OT CBOMCTB JPYIHX DJIEMEHTOB,
Ha3bIBaeTCs CBA3BIO. [1,2]

YCTaHOBUTH CBSI3b MEXAY DJIEMEHTAMU — 3HAUYUT BBIABUTH HAJIUYME 3aBHCHUMOCTEH MX
CBOWCTB. JIBYCTOpOHHSISI 3aBUCUMOCTh CBOMCTB OJTHOT'O 3JIEMEHTAa OT CBOMCTB JAPYTHX SJIEMEHTOB
Ha3bIBACTCS B3aUMOCBSI3bIO.
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B3anmoneiictTBie — 3TO COBOKYNHOCTh B3aMMOCBA3€H M B3aMMOOTHOLICHHM MEXKIY
CBOMCTBaMH 3JIEMEHTOB, KOTJIa OHU IPUOOPETAIOT XapaKTep B3aUMOCOACUCTBUS IPYT APYTY.

OO61ecucTeMHbIE 3aKOHOMEPHOCTH

3aKOHOMEPHOCTBIO HA3BIBAIOT YacTO HAOIIOJaeMOe, TUIUYHOE CBOWCTBO (CBSI3b WIH
3aBHCHUMOCTH ), IIPHUCYyIee 00bEKTaM U MpoIeccaM, KOTOPOE YCTaHABIMBAETCS OMBITOM. [3]

OOmiecucTeMHBIE  3aKOHOMEPHOCTH —  3TO  3aKOHOMEPHOCTH,  XapaKTePU3YIOIINE
MPUHILIMITAATIBHBIE 0COOEHHOCTH MOCTPOCHUSI, (PYHKIIMOHUPOBAHUS U PA3BUTHSI CIIOKHBIX CHCTEM.
OTH 3aKOHOMEPHOCTH TPUCYIIU JTIOOBIM cHCTeMaM, OyIb TO SKOHOMHUYECKas, OMOJIOTHYEeCKas,
oO11ecTBeHHAsI, TEXHUUECKasl WM pyrasi CUCTEMa.

[lenocTHOCTP — KOMIUIEKC OOBEKTOB TMpelCTaBisieT co00il HEKOTOpoe EeIUHCTBO,
obJaaroiee 00IMKUMH CBOMCTBAMU U TTOBEACHUEM, OTHOCUTEILHON HE3aBUCUMOCTBIO OT CPE/bl U
Ipyrux cucrteMm. V3meHeHue 1000ro KOMIIOHEHTa CHUCTEMBbl OKa3blBaeT BO3JECHCTBHME Ha BCe
Ipyrue €€ KOMIIOHCHTHI M TPUBOAWT K M3MEHEHHWIO CHCTEMbI B IICJIOM; a JII000€ HM3MEHCHHE
CUCTEMBbI OT3BIBAETCS HA BCEX €€ KOMIIOHEHTAaX; TO €CTh O3HaYaeT npeoOpa3zoBaHNEe KOMIIOHEHTOB,
BXOJISIIIIUX B CUCTEMY.

JenuMocTb — 00BEKT paccCMaTPUBAETCS B KAUECTBE COCTOSIIIIETO U3 AJIEMEHTOB.

OYHKIUOHATBHOCTh — CO3/IaHUE CUCTEMBI OOYCJIOBJIEHO OOBEKTUBHOW HEOOXOIUMOCTHIO,
OHA CYIIECTBYET JUIS BBITIOJHEHUS ONpeIeIeHHON (DYHKIIUHU B Cpeie.

N30mMpoBaHHOCTh — KOMILJIEKC OOBEKTOB, 0Opa3yIoUINX CHUCTEMY, U CBSI3U MEXIY HUMHU
MOXHO OTIPAHMYUTh OT HX OKPYKEHHS M paccMarpuBarh OTAEIbHO. OTHOCUTEIBHOCTH
W30JITMPOBAHHOCTH — YUUTHIBACTCS BO3JICHCTBUE HAOIIOAATENS M Cpeibl HA OOBEKT M €ro 0OpaTHOE
BO3JICUCTBUE YEPE3 FIEMEHTHI, ABJISIFOUIUECS BXOIAMH U BBIXOJIAMH.

HabmromaeMocTs — Bce 0€3 MCKIIIOUEHHS BXO/bI M BBIXOJbI CUCTEMBI JTMOO KOHTPOIUPYEMBI
uccienoBareneM-Ha0Iogarenem, 1uoo, mo KpaitHeil Mepe, HaOJII01aeMBbl.

HeomnpeneneHHOCTh — HEBO3MOXKHOCTH OJHOBPEMEHHO (UKCHPOBATh BCE CBOWCTBA U
OTHOLLIEHHUS 3JIEMEHTOB CUCTEMBI.

NnentudunmpyeMocTh — Kaxaas COCTaBHAas 4YacTh CHUCTEMBI (DJIEMEHT) MOXET OBITh
OT/IeJIEHA OT JIPYTUX COCTABIISIFOIINX U OTOK/IECTBIIEHA, OTIO3HAHA.

JluckpeTHOCTh (aBTOHOMHSI DJIEMEHTOB) — KaXJIbIH JJEMEHT CHUCTEeMBbl 00JagaeT
COOCTBEHHBIM TOBEACHHEM U COCTOSHUEM, OTJIMYHBIM OT TIOBEAEHHUS M COCTOSIHHS JIPYTHX
AJIEMEHTOB M CUCTEMBI B 11eJIOM. [1]

Hanuune cBsizell — KOMIIOHEHTBI CUCTEMBI CYIIECTBYIOT HE HE3aBHUCUMO, a UMEIOT JIPYT C
JIPYTOM OIIPE/ICIICHHBIE CBSI3U.

Opranu3oBaHHOCTh — 3JIEMEHTHI (4acTH) CHCTEMbI B3aMMOCBSI3aHBl U B3aUMOJICHCTBYIOT
OTIpeIeTICHHBIM 00pa30M, OPraHNU30BaHbl B IPOCTPAHCTBE U BPEMEHHU.

CTpyKTYpHOCTb — OTHOCUTENIBHO YCTOMYMBBINA, U3MEHSAIOIINICS B MPOCTPAHCTBE U BPEMEHHU
Croco0 BHYTPEHHHX CBS3€H M OTHOIIEHWM CHCTEMBI, KOTOPBINA OmpeensieT ee (QyHKIIMOHATBHYIO
JIeATEIbHOCTD.

YHopsa0oueHHOCTh — HaJWYUe HEKOTOPHIX KPUTEPHEB, HA OCHOBAHMHM KOTOPBIX YacTH
CHUCTEMBI COOTHOCSITCS APYT C APYTOM JIJIsi UX B3aUMOPACIOJIOKEHUS B CTPYKTYpE.

OToOpakaeMOCTh — SI3bIK HaOMIOAATeNII HMMEET JOCTaTOYHO OOIIUX DSJEMEHTOB C
€CTECTBEHHBIM SI3BIKOM HCCIEAYEeMOro 0O0BEKTa, 4TOObI HAWTH COOTBETCTBHUE M OTOOpPA3UTh BCE
CBOMCTBA U OTHOIIICHHUSI, KOTOPBIC HY>KHBI JUIsl pEIICHUS 3a/1a4H.

MHO0KeCTBEHHOCTh, CIOXHOCTh CHUCTEMBl — BO3MOXXHOCTb U CJIOKHOCTh H300pakKeHUS
HCCJIeTyeMOI CUCTEMBI B BUJIE BEpOAIbHON, MAaTEMAaTUYECKON MUITH MHOM MOJIEITH.

HeroxnecTBeHHOCT, OTOOpakKeHHMsI — 3HAaKOBasg CHUCTeMa HaOmroAarens OTJIMYHA OT
3HAKOBOW CUCTEMBI MPOSBICHUS CBOWCTB OOBEKTa M WX OTHOIICHWH, CIIEJOBATEIIBHO, CHCTEMa
oTOOpakaeTcsi C TOMOINBIO TEPEKOJMPOBAaHUS B HOBYIO 3HAKOBYIO cuctemy. [lpu sToMm
Hen30exHa moTepst HHGOPMAIIIH.

HepapxuuHOCTh — CHCTEMa paccMaTPUBAETCS KaK JJIEMEHT CHCTeMBI 0Ooliee BBICOKOTO
MOPsIZIKA, a KAKIBIM ee 2JIEeMEHT — Kak cucrema. Hanuume B cucTeMe HECKOJBbKUX YPOBHEW,
MOJAYMHEHHBIX MO HUCXOJAIIEH, CO CBOMMHU 30HAMU OTBETCTBEHHOCTH, peCypcamu, JIOKAJTbHBIMU
HEeIAMU. DTO YINOPSAOYEHHOCTh IO CTETIEHH MOJYMHEHHOCTH.
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OMepAKEHTHOCTh, UHTETPATUBHOCTh — MPUHIUIHAIbHAS HECBOJUMOCTb CBOMCTB CHCTEMBbI
K CyMME CBOWCTB COCTaBJSIFOIIMX €€ odyeMeHToB. Cucrema o0mamaeT CBOWMCTBAMH,
OTCYTCTBYIOIIMMHU Y €€ 3JIEMEHTOB. [ 1]

KauecTBeHHBIC XK€ U KOJIMYESCTBCHHBIC OITMCAHUSI OCO6€HHOCT€I71, NpUucCymux T€M MJIN NHBIM
TUIIAM CHCTEM, CJIEyeT OTHECTH B OTICJIbHYIO TPYIIY M Ha3BaThb XapaKTEPUCTUKAMU CHCTEM.
XapaKTepI/ICTI/IKI/I OTACIIbHBIX BHJOB CHUCTEM SBJIAKOTCA IPOAOJDKCHHUECM, PAa3BUTUCM HX
00IIECUCTEMHBIX CBOMCTB.

3aoanue

Bribepure cucremy. Onumure, C KakOd HMEHHO TOYKHM 3pEHUS BBl Oynere eé
aHanu3upoBath. OmnpenenuTech, KaKUMHU CBOMCTBaMHM OOJaJaeT Baila cUCTeMa. AKKYpaTHO
BBIIIOJIHUTE OIMCAHUSl TPAHUI] CUCTEMBI, OKPY)KAIOIIEH CHUCTEMY CpeIbl U KOHKPETHU3UPYHTE
oOuiecucreMHble cBoMCTBA. CXeMaTWyecKu H300pa3uTe KaKMMU 3HAYMMBIMU C TOYKHM 3pEHUs
UCCIIeIoBaTeNsl CUCTEMbl BUJIaMH BEILECTBA, SHEPIMU U MH(pOpMALMU CUCTEeMa OOMEHHUBAETCs C
OKpYKarOLLEeH CPeIou.

Pesynbprar npeacraspTe B BUJIE OTYETA.

Konmponwsnwvie 6onpocut

Yro Takoe cucrema?

Kakue ObiBatoT cucteMbl?

Kakue cBolicTBa XapakTepHbl AJIs1 CUCTEM?

W3 yero cocrout cucrema?

Uto 03HauaeT BhIPAXKEHUE «HU3YUUTh CUCTEMY»?

Yro Takoe (PyHKIIMOHUPOBAHUE CHCTEMBbI?

Kakue cBoiicTBa CCTEMBI OIPENETSAIOTCS €€ 3JIEMEHTHBIM COCTaBOM?

Kaxum 06pa3oM mpou3BOAUTCS ONPEIETICHUE AIEMEHTHOTO COCTaBa CUCTEMBbI?

Yro Takoe CBA3b MEXY IJIEMEHTAMU CUCTEMBI?

0. Uro onpexaenseT HATMYKUE CBSI3U MEXKIY FIEMEHTaMU CUCTEMBbI?
JlabopaTopnasi paGora Ne 2

DJIeMeHThI CHCTeMBbI U cBsI3b Me:k1y HUMU. Kiiaccuukanus 3j1eMeHTOB M BU3yaau3anusi

CTPYKTYPBI CHCTEMBbI

BOoo~NoakwNE

Llenv pabomoi

O3HAKOMUMBCA ¢ NOHAMUAMU DTIEMEHMOE CUCTEMb, BUOAMU U CNOCOOAMU CEA3el MeHCOY
Humu. U3yyumes memoowl epaguieckoco npedcmasienus 6HympenHel CmpyKmypbl CUCHEMbL.

Hudhopmavyus

Jliobass cucrema mnonngaércs onucanuio. CyllecTByeT TpU OCHOBHBIX BHJA OIKCAHUS
CHCTEMBI: MOp(OJIOrHUecKoe, GyHKINOHATBLHOE, HH(OPMAIIMOHHOE.

NudopmanimonHoe omucaHue AaeT MpeacTaBieHne o0 oOMeHe WH(opManuen MexIy
YacTSIMH CHCTEMBI, CHCTeMOW M BHeHmHeW cpenoi. OnucaHue TMO3BOISAET CYyAUTh 00
MH(POPMALIMOHHOM  YHNOPSAOYEHHOCTH cHUcTeMbl. [Ipy 3TOM OOBIYHO ONpEeneNnsIoT Mepy
XAOTHYHOCTH WM YIOPSAJOYCHHOCTH CUCTeMBl M €€ MH(POPMALMOHHBIM MeTabonu3M (oOMeH
uH(pOpMAaIUK CO CpeIoi).
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@DyHKIMOHAIBHOE ONUCAHUE CUCTEMBI OTPAXAeT €€ MapaMeTphl, IPOUCXOAAIINE IPOLECCH
U nepapxuro cuctembl. OHO JaeT BO3MOYKHOCTb OTBETUTBH Ha BOIIPOC, VIS YEro NMpeAHa3HauyeHa
cucremMa. B Oosee mMpokoM cMbiciae (YHKIMOHAIBHOE OMNMCAHUE IO3BOJSIET OLEHWUTh
3HAYMMOCTh CUCTEMbI B €€ KOHKPETHOH (PYHKUIMHU M BO3/ACHCTBHE HA BHEIIHIOIO cpelry (CBSI3U C
apyrumu cucteMamu). Ilpu 3ToM GyHKIHS CHCTEMbI BBIIOIHIETCS, €CIIM MapaMeTpbl CUCTEMBI U
IpOIeCChl OTPaHUYEHBI TpeAeNiaMH, BHE KOTOPBIX CHCTEMa pa3pylaercs JIMOO paauKalbHO
MEHSIET CBOU CBOWCTBA.

Mopdomnoruueckoe onucaHue JaeT OTBET Ha BOIPOC O TOM, U3 KAKHX 3JIEMEHTOB COCTOMT
cucrema. OHO onpezenseT rIyOuHy onucaHus (BbIOOp 371€MEHTa, BHYTPb KOTOPOrO OIMCAHUE He
MIPOHHMKAET), KOMIIO3UITMOHHBIC CBOMCTBAa (CIOCOO OOBEAMHEHHS DJIEMEHTOB B CHCTEMY) W
3 PEKTUBHOCTH BBHIOTHEHUS (DYHKIMH, HA KOTOPYIO BIMSAIOT UCKAXECHUS U HEMPEAYCMOTPEHHBIC
notepu uHGopmanuu. [5]

Mopdomnoruueckue CBOMCTBA CUCTEMbI CYIIECTBEHHO 3aBUCT OT XapaKTepa CBs3EH MEXIy
sneMeHTaMu. [loHsATHE CBSI3M BXOAMUT B Jr000e ompeneneHue cucteMbl. OHO OJHOBPEMEHHO
XapaKTepu3yeT M CTPOeHHE (CTaTUKy) M (YHKUUMOHHMpPOBaHHE (IUHAMHKY) cuctembl. CBs3u
o0ecrneynBalOT BO3HUKHOBEHHE M COXpPaHEHUE CTPYKTYpbl U CBOWCTB CHCTEMBI. Bbiiensior
MH(OpPMaLIMOHHbIE, BEIECTBEHHBIE U YHEPIE€TUUECKUE CBSI3U, ONPEIEIISSl UX B TOM )K€ CMBICIIE, B
KaKoM OBLIIM OIPEeEICHbI 3JIEMEHTHI.

XapakTep CBSI3M ONPEIENseTCs YAEIbHBIM BECOM COOTBETCTBYIOLIETO KOMIIOHEHTa (WK
1eneBor QyHKIUeE).

CBs13b XapaKTepU3yeTcs:

— HaIpaBJICHUEM,
—  CHJIOH,
—  BHJIOM.

[To nepBbIM ABYM HpU3HAKaM CBSA3H AEJAT HA HAIlpaBJICHHbIE U HEHAIPABJICHHbIC, CUIbHbBIE
u cnalble, a O BUAY — IMOAYMHEHUS, MOPOXKICHUS (TCHETUYECKUE), PABHONpPABHbIE U CBS3U
yIpaBiIeHUS.

HekoTtopele U3 3TUX CBs3ell MOKHO pa3ipoOuTh eme Oojee aeranbHo. Hampumep, cBsizu
MOJYMHEHMS Ha CBA3HM «POI-BUI», «HACTb-1IEI0€»; CBSI3U MOPOXKICHUS — «IIPUUMHA-CIIEICTBUEY.
X MOXHO pa3enuTh TakXke [0 MECTy IMpHJIOXKEHUs (BHYTPEHHHE — BHELIHHE), II0
HAIpPaBJIEHHOCTHU MPOLECCOB (IIPsIMbIE, OOpaTHbIE, HEUTPAJIbHBIE).

[TpsMble cBsi3u MperHa3HaueHb! JUIs MEepeAayd BEIIeCcTBa, YHEPTUU, WHPOPMAMU WU UX
KOMOMHAIIMM OT OJHOTO DJeMEHTa JPYroMy B COOTBETCTBUM C IIOCJIEIOBATENbHOCTHIO
BBINOJIHAEMBIX (DYHKITHI.

OdeHb BaXHYI pOJIb WrpalOT OOpaTHBIE CBA3M — OHHM SIBJISIOTCSL OCHOBHOM
CaMOpPETyJIMPOBAHUS U PA3BUTHUS CUCTEM, MPUCIOCOOJIEHHUS HUX K H3MEHSIOIIMMCS YCIOBUSAM
cymectBoBaHusi. OHM B OCHOBHOM CIyXKaT JUid YIpaBJIeHUs IpolieccaMd M HauOolee
pacrpocTpaHeHbl HH(OpMaIMOHHbIE OOpaTHBIE CBSI3H.

HelitpanbHble CBSI3W HE OTHOCATCS K (DYHKIMOHAJIBHOM JESATENbHOCTH CHCTEMBI,
HenpeacKa3yeMbl U cilydaiiHbl. OIHaKO HEHTPAIBHBIE CBSI3U MOT'YT CBIIPATh ONPEAEICHHYIO POJIb
OpU aJanTallid CHUCTEMBI, CIYXUThb MCXOIHBIM pecypcoM s (OPMUPOBAHUSA MPSIMBIX U
00paTHBIX CBS3EH, ABIATHCS PE3EPBOM.

KauecTBo cBs3M ompenenseTcs ee NpormycKHOW CIOCOOHOCTHIO U HA/IEKHOCTHIO.

Mopdomnoruueckoe ONUCaHHE MOXKET BKIIOYATh YKa3aHUs Ha HaJlM4yde W BHJ CBS3H,
coJiepKaTh OOIIYIO XapaKTEPUCTHKY CBSI3U JINOO UX KAUeCTBEHHBIE U KOJIMYECTBEHHBIE OLIEHKH.

Takum 06pa3zoM, MOp(HOJIOTHUECKOE OMHCAHUE OTPaXKaeT COCTaB CHCTEMBI U CBSI3U MEXIY
ee 3JIEMEHTaMH, MTO3BOJISIET TOCTPOUTH UEPAPXUUYECKYIO CTPYKTYPY CUCTEMBL. 5]

BHyTpeHHee ycTpoiicTBO cucTeMBbl MPEACTABIIAET COOON €TUHCTBO COCTaBa, OpraHU3aul U

CTPYKTYpbl cuctemMbl. COCTaB CUCTEMBI CBOJIUTCS K TMOJHOMY IEPEUHIO €€ BJIEMEHTOB, T.€. 3TO
COBOKYITHOCTb BCEX AJIEMEHTOB, U3 KOTOPBIX COCTOHUT cucTeMa. COCTaB XapakTepusyeT O0rarcTso,
MHOTrooOpas3ue CUCTeMBbI, €€ CI0KHOCTb. [Ipuposa cucTeMbl BO MHOTOM 3aBHCUT OT €€ COCTaBa,
MU3MEHEHHE KOTOpOro MPUBOAWUT K M3MEHEHMIO CBOWCTB cucTembl. Hampumep, MeHsAsl cocTaB
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CTaly Tpu J00aBKEe B HEE KOMIIOHEHTa, MOXKHO TOJYYUTh CTalbh C 3aJaHHBIMH CBOWCTBaMHU.
CocTaB Kak omnpeaeNeHHBbI Ha0Op YacTel, KOMIIOHEHTOB JJIEMEHTOB COCTaBISIET CyOCTaHITHIO
CHCTEMBI, OH SIBJISIETCSI HEOOXOUMOM XapaKTepUCTUKON CUCTEMBI, HO HE JOCTaTOYHOU. CUCTEMBI,
UMEIOIINE OJJUHAKOBBIA COCTaB, HEPEIKO 00Ia1al0T PA3HBIMU CBOMCTBAMH, IOCKOJIBKY JIEMEHTHI
CHCTEM: BO-TIEPBBIX, UMEIOT PA3JUYHYI0 BHYTPEHHIOIO OpraHU3alllio, & BO-BTOPHIX, MTO-PaA3HOMY
B3aUMOCBs3aHbl. [10ATOMY BBOAST €mIE€ NIBE JOMOJHUTEIbHBIE XaAPAKTEPUCTUKHU: OpTraHU3aIus
CHUCTEMBI U CTPYKTYpa CUCTEMBI.

CTpyKTypHBIE MPEACTABIICHUS SBJISIOTCS CPEACTBOM HCclieoBaHus cucteM. OAHY U Ty ke
CUCTEMY MOKHO TMPEACTaBUTh PAa3JIMYHBIMH CTPYKTYpaMH, HEOOXOIUMBIH BBIOOP KOTOPBIX
00yCIIOBJIEH COJIep:KaHUEM HCCIeAOBaHUN, MPOBOJMMBIX Ha JaHHOM dTame. [IpuHsATHIl crioco0
ONMHCAHUA CTPYKTYp — rpaduueckoe wuzoOpaxkeHue. PaccMOTpuM OCHOBHBIE CIIOCOOBI
MIPEICTABJICHUS CTPYKTYD.

CereBble CTPYKTYpPBI MPEACTABISAIOT OTOOpaXKEHHE B3aMMOCBA3M OOBEKTOB MEXIY COOOM.
WX m0puUMEHSIOT Il TPEACTABICHUS OPraHU3AlMOHHBIX CTPYKTYp, IS H300paKeHHS
CTPYKTYPHBIX CXEM CHCTEM, JJIsl MpeICTaBlIeHUs WHPOpMAnMOHHOTO obecneueHust U T. aA. C
MOMOIIBIO  CETEBBIX CTPYKTYp OTOOPaKarOTCSI TPOCTPAHCTBEHHBIC B3aUMOCBSI3U  MEKIY
AJIEMEHTaMHU, KaK MPaBHIIO, OJJTHOTO UEPAPXUIECKOTO YPOBHI. [6]

PaznuuaroT cnepyroniue BUAbI CETEBBIX CTPYKTYP:

JluHelHBIE CTPYKTYPBI CO CTPOTO YIOPSIOYCHHBIM B3aMMOOTHOIIIEHHEM JJIEMEHTOB «OJHH
K OIHOMY» (pHcC. 3a).

KonbueBas crpykrypa (IUKIHMYEcKas) UMEET 3aMKHYThle KOHTYPHI B COOTBETCTBYIOIIUX
rpadax. C moOMOIIbIO IIUKINYECKUX CTPYKTYP U300pakaroTCsl CXeMbl HIUPKYIALNUA HH()OPMAIIUY B
cucremax (puc. 30).

JlpeBoBHIHAs CTPYKTypa MpeACTaBIsieT CcoO0OH OO0beAMHEHHE MHOTMX JIMHEHHBIX
HOJCTPYKTYp (puc. 3B).

O-0-0-O 90
OO OO

Pucynok 3. Bunbl ceTeBbIX CTPYKTYp

O606H_ICHHEUI CCTCBAA CTPYKTypa XapaKTCPpU3YyCTCAd MHOTOYUCICHHBIMU MCIKIJICMCHTHBIMU
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cBs3siMH (puc.4).

Pucynox 4. O600ménHas cereBas CTpyKTypa

Hepapxuueckue CTPYKTYphl TPEIACTABISAIOT COOOM  JEKOMIO3UIIMIO CHUCTEMBI B
npocTpaHcTBe. [IpUMEHSIOTCS, TPEXKAEe BCEro, JJIs OMHCAHUS TOMYMHEHHOCTH JJIEMEHTOB B
CTPYKTypax yIpaBieHHUS. TepMHH «uWepapXus» O03HA4aeT COMOJYMHEHHOCTh, TIOPSIOK
MOTYMHEHHSI HU3IIKMX T10 TOJDKHOCTH JIAI BBICIIAM. B MepapXHyecKux CTPYKTypax Ba)KHO JIMIIIb
BBIJICIICHUE YPOBHEW COINMOMYMHEHHOCTH, a MEXIy YPOBHSIMH W MEXJy KOMIIOHEHTaMH B
npejesiax ypoBHs, B IPUHIUIIE, MOTYT OBITh JIFOOBIC B3aUMOOTHOIIIEHUS (pHC. 5).

Pucynok 5. Mepapxuudeckas CTpyKTypa

DONeMEeHTbl NPEJCTaBISIIOT COOOM KUPIMUYMKH, M3 KOTOpPbIX cTpouTcss cucrema. OHu
CYIIIECTBEHHO BIIUSIOT Ha CBOMCTBA CUCTEMbI, B 3HAUMTENIbHOM CTENIEHU ONPEAEISAIOT €€ IPUPOIY.
Ho cBolicTBa ccTeMbI HE CBOASTCS K CBOMCTBAM DJIEMEHTOB.

Kak MblI yxe 3HaeM, 3JIeMEHT — 3TO Jajiee He pa3siokKuMas eJUHHIIA MPU TaHHOM criocole
pacuJeHEeHHUsI, BXOJsIas B COCTaB CUCTEeMbl. Hanmmuume cBs3ell MeXIy SJI€MEHTaMU BEHET K
MOSIBJICHUIO B IIEIOCTHOM CHCTEME HOBBIX CBOMCTB (IMEPKEHTHOCTH), HE TIPUCYILIUX dJIEMEHTaM
B OT/ICJIBHOCTU. B CHJTy 3TOTr0 MOJAMHOKECTBA 3J€MEHTOB CUCTEMbI MOT'YT PacCMaTpPUBATHCA Kak
MOJICUCTEMBI. DJIIEMEHTAPHOCTh OYEHb TECHO CBSI3aHA C MPUHIIMIIOM HEHCUEPIIAEMOCTH MaTEPUH —
OIHUM #3 (yHAAMEHTaNbHBIX MPHHIMIIOB MHUPOYCTpoiicTBa. [l DIEMEHTOB CHCTEMBI
XapaKTepHbI HEKOTOPBIE CBOKCTBA.

Ceoiicmeo — >TO BXOXIEHHE BEIIM, JIEMEHTa B HEKOTOPBIM Kjacc BElleW, Korga He
oOpa3yeTcs HOBBIH TNpEAMET; XapaKTepPUCTHKA, MPUCYIIAs BellaM M SBJICHHSIM, MO3BOJISIONIAS
OTJIMYATh WJIM OTOXJAECTBIATH uUX. Bce anmemMeHTsl 0071a4ai0T ABYMSI BUJIaMU CBOMCTB: MEPBOE —
3TO 3JIEMEHTAIBHOCTb IIPU JAHHOM CIIOCO0€ PacuJICHEHHUs; BTOPOE, TOYHEE TPyIa CBOMCTB, — 3TO
CBOICTBa MPUPOJIBI JIEMEHTOB. Peub ueT 0 TOM, YTO JIJIsl XUMHUYECKUX JIEMEHTOB CBOMCTBEHHBI
BaJICHTHOCTh, AaTOMHBIE Beca, JJISl )KUBBIX OPTaHU3MOB — MECTO B MEPAPXHUH BHUI0B, aKTUBHOCTbD,
JUIsL 4eJoBEeKa — CHCTEeMa poJieil, CTaTycoB, LIEHHOCTEW, MHTEpecoB U T.I. MHOroe B cucreme
3aBUCHUT OT THUIIOB IeMEHTOB. [l0o3TOMYy B T€OpHM CHUCTEM 3HAUYUTEIBHYIO METOJ0JIOTMUYECKYIO
POJIb UTPACT MOCTPOSHHE KIacCu(UKALIUHU 3JIEMEHTOB.
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OnuH U3 npuMepoB Takoi kinaccudukanuu (aBTop — B. A. Kapramos, [14]) npencrasieH B

Tabiuue 1:

Ta6muma 1. — Kimaccudukanus 31eMEHTOB 10 peaKIIiy Ha BO3MYIIICHUE

Xapakrepu H3o6paike
HasBanmue P P P
CTHKA HHe
OpnHo3HauH
0 nepeaacr —>©—>
. BXOJIHOE
Yupyruit AR
BO3JICHCTBUE  Ha
BBIXOJl  (sIBIIsIETCA
TTOBTOPHUTEIICM)
OcymiecTBi
€T  BHYTpPEHHee
yIp
PednexcuBn | mpeoOpasoBanue
BIii BXOJla B BBIXOJ IO
KaKomy-1u0o
ITOPUTMY
Bocnpuanm
aer BXOJIHOE
[loTpeburen | BozneicTtBue  0e€3 ’
b oOpa3oBaHHs
BBIXOHOTO
(«aépHas apIpar)
He
—>
BOCIIPUHHUMAET p @
OtTopraTen | BXOIHOE
b BO3JECHCTBUE
(OTKJIOHSIET €ro)
I'enepupyer
BBIXOJHOE @_,
BO3JICHCTBUE B
Hctounnk A
OTCYTCTBHE
BXOJTHOTO
(«hanTOM»)
Pedexcus
HBIA  DJIEMEHT C EE —>—
[Tonupenen
. HECKOJIBKUMH
TOPHBII
BXOJIaMH U OJHUM
BBIXOJIOM
Pedexcus
HBIA  DJIEMEHT C
Mo dex — > 3
. OJTHUM BXOJOM U
TOPHBII
HECKOJIBKUMH
BBIXOJAMH
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Ha3zBanue

Xapakrepu
CTHKA

H3o0paixe
HHE

TTonuaneme
HT

Peduiexcus
HBIL DJEMEHT C
HECKOJIbKUMHU
BXOJaMH "
HECKOJIbKUMHU
BbBIXOJaMHN

=5 —=

[Tonunotpe
ouTenb

[Torpebure
JIb,
BOCTIPUHUMAIOITUH
BO3ACHUCTBUS no
HECKOJbKUM
BXOJaM

Tlomuncrou
HUK

HcTouHuK,
TEHEPUPYIOLLUIA
HECKOJIBKO
BXOJIHBIX
BO3/ICUCTBUI

ITo mHenuto npyroro cucremHoro uccieponarens, FO.I1. Cypmuna [8], a3eMeHThI cucTeMbl

MOTYT OBITh KJ'IaCCI/I(I)I/II_II/IpOBaHLI mo 6osee MHOFOO6p8.3HBIM OCHOBAHHAM: 110 CTCIICHU pOACTBA —

TOMOI'CHHBIA U FCTGPOFCHHLIﬁ; 10 CTCIICHU CaMOCTOATCIBHOCTH — HpOFpaMMHLIﬁ, a,[[aHTHBHbIﬁ,

I/IHI/IIII/IaTI/IBHI)If/'I; 10 BpEMCHU CYLICCTBOBAHUA - HOCTO?IHHI)II\/JI, BpeMeHHBIf/'I; 10 poOJin B CUCTEMC —

OCHOBHOW, HEOCHOBHOM; MO aKTUBHOCTH B CUCTEME — AKTHUBHBIN, NMACCUBHBIN; MO XapakTepy

BO3)I€I>1CTBPI$[ Ha CHCTEMY. OINPCACICHHBIC WM MNPCACKA3yeMbIC W HCONPCACICHHBIC HWIIN

HETpeACKa3yeMble; 10 XapakTepy (Tadnuia 2).

Ta6n1/1ua 2. —KJ'IaCCI/I(I)I/IKaI_[I/IH QJICMCHTOB 110 Pa3JIMYHbBIM OCHOBAHUAM

OcHoBaHmue
KJIaccu(PuKaAMHU

DJIeMeHT

Tun

XapaKkTepuCTHK
a

CrerneHp
CaMOCTOSITEIILHOCTH
3JIEMEHTA

IIporpamm
HBIN

HenictByer o
YKECTKOU ITporpamme

AanTuBH
BbIN

Oo0Omagaer
CIIOCOOHOCTBIO
pUCIOCOOICHUS

Nuaunnatn
BHBINA

OO0magaer
CIIOCOOHOCTBIO
N3MCHSTH
JEHCTBUTEILHOCTh

JnutensHOC
Th CYLIECTBOBAHMUS

IlocTosHH
BIN

OTimyaetcs
OTHOCHUTEIBLHO
JUTUTEIIbHBIM ~ BpEMEHEM
CYIIECTBOBAHUS

BpemeHnHbl

CymiecTByromui
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DJIeMeHT

OcHoBanne
XapaKkTepuCTHK
KJIaccupuranuu Tun a
51 BPEMEHHO
Ocraics oT
[Iponuioro
MPOILIBIX 3TANOB XKU3HU
(ataBu3M)
CUCTEMBI
XapakTepeH A
Hacrosime | HacTosimiero  BpeMEHHU
Bpemennas | ro CYILIECTBOBAHUS
MIPUHAJIEKHOCTh CUCTEMBI
CaoiicTBeHEH JIst
Oymyiero JAaHHOM
bynymero | cucreMsl
(MHHOBALIMOHHBIN
JJIEMEHT)
N Hrpaer rnaBH
OcHoBHOM P yro
pOJIb B CICTEME
Posb B Troac
T
cucreme HeocnoBH ‘P
o BTOPOCTENIEHHYIO POJib B
CHUCTEME
N BosneiictByer Ha
AKTHUBHBIHN A Y
MIPOIIECCHI CUCTEMBI
AKTHUBHOCTh
Cnabo
B CUCTEME [TaccuBHBI N
i BO3JICUCTBYET Ha
MIPOLIECCHI CUCTEMBI
Onpenené OkaspIBaeT
Xapakrep HHBIU WM | BIIOJHE  OINpPEACIIEHHOE
BO3JECHCTBUS Ha | IpeacKa3yeMbli BO3JICHCTBUE HA CUCTEMY
CUCTEMY Heonpene Oka3bIBaer
JIEHHBIN WIIM | HEIIpeACKa3yeMble
HEMpEACKa3yeMbli | BO3ACHCTBUS HA CUCTEMY
3aoanue
BreiOpath cucteMy U TOpOBECTH H3yuyeHUE €€ CTPYKTYpBHL
WH(GOPMAllMOHHOE Y (YHKIHMOHAIBHOE OMHCAHHE CHCTEMBI.

MOp(I)OJ'IOI‘I/ILICCKOG HUCCIICAOBAHUEC CHCTCMBI,

anemeHTHOTO coctaBa (Kapramosa u Cypmuna).

KOHmpOJ'leble 680NpPOCohL

Booo~NoakwNE

Kaxum 06pa3oM MOryT OBITH OMHMCAHBI CUCTEMBI?

B uém cyTh MOp(G0I0OTHYECKOr0o ONUCAaHUS CUCTEMBI?
B 4uém cyTh HHPOPMALIMOHHOTO OMUCAHUS CUCTEMBbI?
B uém cyTh QyHKIIMOHATILHOTO OMUCAHUS CUCTEMBI?
Yro Takoe 31EMEHT CUCTEMBI?
UYT0 Takoe CBOWCTBO AJIEMEHTA CUCTEMBI?
Kaxkne cBolicTBa cHCTEMBI ONPENENSAIOTCS €€ 3JIEMEHTHBIM COCTaBOM?
Kak npousBoautcs onpeneneHue 3eMEHTHOIO COCTaBa CUCTEMBI?
Yro Takoe cBA3b MEXKIY SJIEMEHTAMU CUCTEMBI?
0. Yro onpenensieT HaIU4KUE CBA3M MEXKAY DJIEMEHTAaMU CUCTEMBI?

BrimonmHuth

KpaTKoe
noapoOHoe
UCTIONIB3YS  TPEAJIOKEHHBIE  KJIacCU(UKAINU
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JlaGoparopHasi padora Ne 3
OmnpenesieHue mejan U 3a1a4 cyuecrBoBanus cucrembl. [locTpoenue nepeBa nesei u qepena
npooaemM

Lenv pabomot

Hayuumuca onpedenamo yenu u 3adauu cywecmsosanus cucmemul. Oceoums epaghuieckuii
Memoo nocmpoenus 0epesa yeiel u npooiem.

Hudpopmayusn

HGJ'IB CHUCTCMBI — 06p33 KeJaeMoro 6yﬂy1uero COCTOAHHA WUJIU ITOBEACHUSA CUCTCMBI. Z[J'IH HE
HCJICYCTPEMIICHHBIX CHUCTEM MCJIb MOXKET OBITh C(l)OpMyanOBaHa TOJIBKO HaﬂCHCTeMOﬁ, T. €.
CHCTEMOM 0o0jee BBICOKOI'O YpOBHA, a IS LHEJICYCTPEMIICHHBIX CUCTEM B (I)OpMy.]'II/IpOBaHI/II/I u
YCTAHOBJICHUHU LCJIW MOTYT IIPUHHUMATL YY4dCTUC OTACIIBbHBLIC (ynpaBJ’IHI-OH_II/Ie) IHoACHUCTEMBI H
9JICMCHTHI.

CymiecTByeT HECKOJIbKO  KPUTEPHEB, KOTOPHIM  JOJDKHA  OTBEYAaTh  IPABUIBHO
chopMylupoBaHHas 11€J1b, 00BIYHO uX a00peBuatypy SMART:

— KoHKpeTHas (Specific);
— wu3MepuMas (Measurable);
— noctmwkumas (Achievable);
— peamuctuunas (Realistik);
— orpaHudeHHas 1o BpeMenu (Timed).
[Ipy 5TOM HY)XHO TIOHMMATh, YTO JJII HEKOTOPBIX CHCTEM, CBS3aHHBIX C H3y4deHUEM

KOCMOCa WJIM MHKPOCpel, TMpUBEAEHHbIE KpUTepuH OyayT HMETh TakXe BecbMa
NpUOIU3UTENBHBIN XapakTep.

Cucrtema B peaJIbHOM Cpelie HE MOXET CYIIeCTBOBaTh 0e3 mpobisiem. 1o cytu, mpoOiaembl
OTIPEEISAI0T Pa3BUTHE CUCTEMBI Ha MPOTSDKEHUHU €€ JKM3HEHHOro Iukia. OTaenbHble npoOaemMbl
CIIOCOOHBI K KOOTIEpaIiH, YTO MOKET IIPUBECTU CUCTEMY K COCTOSIHUIO Kpu3uca. [1,9]

Kpusuc — cocrossHue, B KOTOPOM IapaMeTpbl CHCTEMBl IPUHUMAIOT IIOPOTOBBHIE,
KpPUTHYECKHE 3HAYEHHs. B 3TOM COCTOSHMM CTENEHb OpPraHW30BAHHOCTU CHUCTEMBI PE3KO
CHIDKAeTCd M BEPOSATHOCTh BO3BpAIllEHHs K MpPEKHEMY CTaOMIBHOMY COCTOSHHIO HEBEIHKA.
Cy1iecTBYIOT TpU BapHaHTa pa3peleHusl KpU3nuca CUCTEMBI:

1) pacniag uiu rudenb CUCTEMBL, IPU STOM €€ 3JIEMEHThI 3aXBaThIBAIOTCS IPYTUMHU CUCTEMaMU;

2) pedbopma - mocTemeHHas TMEpecTporKa sapa, TEHOTHIA CUCTEMBI, BEAyIas K MOSBICHUIO
KaueCTBEHHO HOBOU CHUCTEMBI;

3) peBosronus - pe3Koe, CKaYKooOpa3HOE U3MEHEHUE pa CUCTEMBI, KaTacTpOo(hUIEeCKUil epexo]
U3 OJIHOTO COCTOSIHMSI B JIpYTO€.

CocTosHue Kpu3Huca OOBIYHO JTOBOJIBHO Pa3pyLIUTENBHO JUIsl CUCTEMBI, TaK KaK Ja)ke MpH
caMOM ONarompusTHOM pa3BUTUU COOBITUH, [UIsI BBIXOAA M3 HEr0 CHUCTEME MPUXOIUTCA
M30BITOYHO PacXo/IoBaTh UMEIOLIHECS B €€ pacrnopsbkeHuu pecypcbl. [losTomy mpu u3ydeHuu

20


http://innovative_activities.academic.ru/650/%D0%A6%D0%B5%D0%BB%D1%8C

CHCTEMBI OOJIBIIIOE BHUMAHHE YACIACTCA OUAarHoCTUPOBAHUTIO HpO6HeM " U3YYCHUIO BCPOATHBIX
CHOCO0OB UX YCTPaHEHHUS.

JluarHocTuka npoOjIeM — S5TO aHalIM3 OCHOBHBIX IPUYMHHO-CIICACTBEHHBIX CBs3eH
KOHKpeTHOW cutyaruu. CyliecTByeT JABa cCrocoda pacCMOTPEHHUs NpoOJIeMbl: BO-TIEPBBIX,
po0JIeMOIl CUMTaeTCs CHUTyalMsl, KOTJa IIOCTABJIEHHBbIE II€JIM HE JOCTUTHYTHI; BO-BTODBIX,
npoOJeMOll  CUMTAIOT CUTYalMI0 MOTEHIMAIBHOW BO3MOXHOCTH (YTO-TO JOJDKHO OBLIO
IIPOM30MTH, HO He Ipousouuio). [Ipu a3Ttom noj cutyanuei moHUMAaeTCs pealbHOE MOI0KEHHUE eI
OTHOCHUTEJIBHO [TOCTABJICHHOM LeJIN.

Jnarnos mpo06aeMbl — CIIOKHBINA POIIECC, KOTOPBIN BBIMTOTHACTCS B HECKOIBKO ATAIIOB.

1. Oco3HaHMe U yCTaHOBJIIEHHE CUMITOMOB 3aTPYAHEHUH MM MMEIOLIMXCSl BO3MOXxHOcTel. [Ipu
3TOM I10/1 CAMIITOMOM TTOHUMAETCS CTENICHb MTPOSBICHUS POOIEMBI U €€ MOCIIEeICTBHIM.

2. Coop, aHanmm3 BHEIIHEH (OTHOCUTEIIBHO CUCTEMBI) M BHYTPEHHEW HH(POPMALIUH.

3. Beimenenue peneBaHTHOM MH(POpPMAIMKH. OTO BBIJACICHHE JAHHBIX, OTHOCSIIMXCA K
CYIIECTBYIOIIEH pobdiieMe, 1eNd, IepUoay BPEMEHHU U T.1I.

4. BeisgBiieHne IIPpUYUH BO3HUKHOBCHHA HpO6JICMI>I, aHaJIn3 OCHOBHOM IIPUYKUHBI.

5. Onucanue npoOieMbl HA JOCTYITHOM S3bIKE, OTBEYAIOIME Ha BOMPOCHI KTO, YTO, KOTJa, TIe,
nouemMy, KakuM 00pa3oM, CKOJIBKO.

6. Anamu3 npoOsieMbl. Pe3ynbTaToM JaHHOrO 3Tana AMATHOCTHKHU SBJISETCS BBIICHEHUE THUIIA
npo6aemsl. [Tutep Jlpykep BblAEIs€T YEThIpE TUIIA TPOOIEM:

1) THLIN4YHBIE;

2) TUIIWYHBIE TI0 CYTH, HO YHUKAIBHBIC ISl JaHHOU CHCTEMBI;
3) yHUKaJIbHBIE;

4) HOBbIE TUITUYHBIE.

Tunuunplie MpoOIeMbl PEHIalOTCsl ¢ MOMOIIbIO 3aIpPOrPaMMHUPOBAHHBIX PELICHHM, T.e. ¢
UCIIOJIb30BAHUEM YK€ M3BECTHBIX INPAaBWJ WM IPUHIUIIOB K KOHKPETHOM CHUTYallUH.
YHUKaIbHBIE TPOOIEMbI HY)KJAI0TCA B IPUHATHH HE3aIPOTpaMMHUPOBAHHBIX pelIeHUH. [9]

OcHoBHBIE MeTOABI aHanM3a MpobieM — rpaduyeckue. [locTpoeHue: aepeBo mpodieMm,
JEpeBO IelNelt U 3a7ad, IepeBo pelieHui, mpoduis NPUYUH U CTPYKTypHas auarpamma lcukaa
«pBIOUH CKeeT».

OcHoBoM IJId TOCTPOCHHA BCPIIMHBI ACPCBA Leiaed CTaHOBUTCS Ha6op CTPATCTUICCKUX
Helaed CHCTEMBI. CTpaTCFI/I‘{CCKI/I 3HAYUMBIC [CIU — I3TO Yale BCCTO HOJIOCPOYHBIC ULCIIH,
KOTOPBIC OMPCACIIAOT HAIPABJICHUSA CTPATCTUUCCKOTO PA3BUTUA CUCTCMBI, NOJTOCPOYHLIC IICJIH,
CBA3aHHBIC C IOAACPIKAHUCM (I)yHKLII/IOHI/IpOBaHI/ISI CUCTCMBEI.

JlocTuKeHHe CTpaTeTHYeCKUX IeNeld 00ecIeunBaeTCsl JOCTHKEHHEM KakK OINeparimOHHBIX
(KaXI0THEBHBIX ) II€JIEH, TaK U MPOEKTHBIX (0OJHOPA30BbIX, YHUKAIbHBIX ) LIEJICH.
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[lenn HEOOXOAMMO TIIATENBHO KJIACCU(UIMPOBATE U COOTBETCTBYIOUIMM 00pa3zoM
CTPYKTYPUPOBATh B paMKax JuUarpamm - TaKMM 00pa3oM, 4TOObI OHH CTAHOBHJIUCh MAaKCUMAaJbHO
4ETKUMU M TOHSATHBIMU MCCIIEIOBATEIS.

B 1953 r. npodeccop Tokmiickoro yamBepcuteta Kaopy HcukaBa, oOcyxmas mpobiemy
KauecTBa Ha OJHOM 3aBOJIE, CyMMHPOBAJI MHEHHE WHXEHEPOB B (hopMe AuarpamMmbl MPUYHH U
pe3ynbraroB. Co BpeMEHEM JMarpaMMy Haudalld MCIIONB30BaTh HA MPAKTHKE, U OKa3ajlach BECbMa
MOJIC3HON W B UTOTE MOJy4YWIIa IMIUPOKOE PACIHPOCTPAHEHHWE BO MHOTHX KoMIaHUsX Smonuun. B
JaTbHEUIIIEM BKJIIOUYCHA B SIIIOHCKMM MPOMBINUICHHBIM cTangapt (JIS) Ha TepmuHOIOTHIO B
00JacTi KOHTPOJISl KAuecTBa U OMPEeIIIeTCs B HEM CIEAYIOIUM 00pa3oM: JuarpaMma npuduH U
pe3yJbTaTOB — AMarpamMma, KOTOopas MOKAa3bIBAeT OTHOILIEHUE MEXIYy IOKa3aTeleM KauecTBa U
BO3JICUCTBYIOIMMH Ha HETO ¢dakTopamu. [9,10]

Huarpamma HcukaBa (MpUYMHHO-CIEACTBEHHAs] auarpamMma) — HHCTPYMEHT KadecTBa,
CITy)Kalllu{ JUI HArJISIIHOTO MPECTaBICHUS MPUUNHHO-CIEACTBEHHBIX CBSI3EH MEXIYy 00BEKTOM
aHaIM3a Y BIMSAIOUIMMH Ha Hero (axkTopamu, 00€cCleYMBAIONINI CHUCTEMHBIA MOIXOA K
orpeneNneHnio (PaKTUYeCKUX TPUYMH BO3HUKHOBEHHUs mpobnem. Takxe Jlmarpamma Mcukasa
UCIOJIB3YETCSl JUIsl IMEPBOHAYAIBHOIO PAHKUPOBAaHUA (ONpeAeNeHUs] 3HAUMMOCTH U CHJIbI
BIMSIHUS) (PAKTOPOB, BO3ACHCTBYIONIMX Ha HMCCIEAYyEeMBbI OOBEKT M BBIOOpA MPHOPUTETOB IS
yCTpaHEHUs MPOOJIEMbl WM YIIy4ILIEHUS OKa3aTes.

KoHeuHo 1enbro ucnop3oBanus Meroaa «/lnarpamma VMcukasay sBisercs:

e BBISBJICHHE BCEBO3MOXHBIX (DAKTOPOB, BIUSIOMINX HA OOBEKT aHAIN3a,;

e  BH3YyaJM3alUs PUUNHHO-CIIEICTBEHHBIX CBA3CH;

e pacmpenelieHHe IPUOPUTETOB JIJIsl aHAJIM3a U PELIECHUs TOCTABJICHHON 3a/Jaul Ha OCHOBE
OTpeieNIeHUs] OTHOCUTENbHON 3HAUUMOCTH (PaKTOPOB, U UX PAHKUPOBAHHUS.

«Mo3srosoii mTtypm» (aHri. brainstorming) — oAuH U3 HauOosiee MOMYJISIPHBIX METOJI0B
CTUMYJIUPOBAHHs TBOPUYECKOW aKTMBHOCTU. [103BOJSIeT BBIABUTH NMPUYMHBI M MOMOTAeT HAWTH
pelIeHNEe CIOKHBIX MpoOJeM MyTeM NPUMEHEHHUs CIEeUUaIbHBIX MpaBWil 00CyxkAeHMs. Metoa
MO3roBoro Imtypma Obul co3naH B 1941 romy Anekcom OcOOpHOM — COTPYIHUKOM
aMEpPUKAHCKOTO PEKJIaMHOTO areHTcTBa cymnepnpodeccuonanioB «KBBD&Oy.

PexoMeHaanum 1Jisl NPOBeleHUs MO3rOBOI0 MITYpMa nepe/ MOCTPOeHHEM JHATPAMMBI
Hcukasa:

1) ompenensieM npobIeMy, TPeOYIOLIYIO pElIeHHs TJIaBHBI KPUTEpHil KauecTBa ATOrO Imara —
SCHOCTb (POPMYJIMPOBKH U OJTHO3HAYHOCTh TPAKTOBKU MTPOOJIEMBI;

2) HauMHAaeM IpEIBapUTEIbHBIA 3Tal 00CYKACHUS, Korja coOMparoTcs BCE 3aMHTEPECOBAHHBIC
YYaCTHUKHM KOMAaHMbI, pacrpeiensieM, KTO M3 HHUX Kakyl poyib OyIeT HCHOJHATh MpU
oOCyXJIeHUH (BEeIyIIUi/KypaTop, IMOMOIIHUK, TeHepaTopbl WJeH, HaOmomaread ©u T.1.),
PEKOMEHIyeMbIi pa3Mep Ipynibl — 5-9 yenoBek;

3) ciuenyromuMii mar — 3Tan reHepaluy HJeH; BO BpeMs paboThl BCe YYaCTHUKH JIOJDKHBI BUICTH
npexkae Bcero chopmyaupoBaHHYIO MpoOjieMy, a He Apyr Apyra; 3ajada BEAYIIero — He
JIOMyCKaTh HUKAKOW KPUTHUKU WM JUCKYCCUH BO BpeMs T€HEpHUPOBAHUS MJCH, HEraTHBHBIX
BBICKa3bIBaHUH B MOJTB3Y YK€ BBICKa3aHHBIX MIOTCHIMAIBHBIX PEIICHH;

4) TIOMOIIIHYK JTOJKEH (PUKCHPOBATh BCE BBIIBUHYTHIC HIICH;

5) moyKHA MOIIEPKUBATHCS aTMocdepa KOMaHIHOW pabOThl B Pa3BUTHU YK€ BBICKAa3aHHBIX
YJICHAMU KOMaH/Ibl MBICIIEH;

6) HET HUKAKMX OTPAHUYCHHH Ha PEATMCTUYHOCTh BBICKA3bIBAEMBIX HJICH, MPHUBETCTBYIOTCS
Jaro0ble, Jake camble aOCypIaHbIC HJIEH, HM OJlHAa MJesl BO BpEMs dTala «TeHeparun» He
OTBEpraercs;
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7) IPUBETCTBYETCSI KaK BO3MOXKHO OOJIbIIIEe KOJIMYECTBO BBIIBUTAaEMBIX HICH; 4eM OoJblIe HaeH
OyZeT IpeIo’KEHO, TeM BBIIIE IIAHCHI, YTO CPEIM HUX WM MX KOMOMHAIMM OKa)xeTcs uaes
YCIIEIIHOTO PEIIEHUs POOIIEMBI;

8) wieHOB KOMaHIbl CIIEAYEeT TICUXOJOTHYECKH TMOOMIPSTh JUIi PACKPBITHS TBOPYECKOTO
NOTEHIMANA;

9) nuuamM pyKOBOJSILEr0 COCTaBa, BXOJISIIMM B KOMaHIy, HE PEKOMEHIYETCS BBICKA3bIBAThCS
HEPBbIMU, aHAJIOTHYHO U YEJIOBEK C CaMOM cTapiiei JODKHOCTBIO B KOMaH/I€ HE J10JIKEH ObITh
BEAYIIMM/KYpaTOpOM IITypMa;

10)  3aKIOYMTENBHBIN IIar - OOCYXKIEHHE HAEH, Ui TOro 4roObl oToOparh jydiiue. Bcee
3a()UKCUPOBAaHHbIE  MJIEM  HEOOXOOUMO  IPOAHAIM3UPOBaTh, YUYUTHIBAS  OYEBHJIHBIC
OrpaHHYEHUs, HAIpUMED, TaKUe KaK BpeMs, YEJOBEUECKHUE PECYPCHI, CTOUMOCTb PEAIM3ALIUH.
[10]

IIpaBuia nocrpoenusi Anarpammsl Ucukasa

1. Tlpexxne yeM mpuCTynaTh K HOCTPOCHUIO AMArpaMMbl, BCE YYACTHUKU JOJDKHBI MPUHTH K
€IMHOMY MHEHUIO OTHOCUTEIFHO (POPMYITHPOBKH MPOOIIEMBI.

2. V3yyaemas npo0iiema 3aluchbIBaeTCs C IPAaBOM CTOPOHBI B CEPEIMHE YUCTOrO JIUCTa OyMaru u
3aKJII0YAeTCs B paMKy, K KOTOpPOW ClieBa MOJXOJUT OCHOBHAsi FOPU3OHTAJIbHAs CTpPEIKa —
«xpeber» (quarpammy VcukaBa U3-3a BHEIIHETO BU/A YaCTO HA3bIBAIOT «PHIOBUM CKEJIETOMY).

3. Hanocstes rnaBubeie npuunHbl (pakropsl 1 nopsiaka), Biustonire Ha npodiemy, - «Oobiime
KocTu». OHM 3aKJIFOYAIOTCS B PAMKH U COEAMHSAIOTCS HAKIIOHHBIMU CTPEJIKaMU C «Xpe0TOM.

4. Jlanee HaAHOCATCS BTOPUYHbIE NPUUYNHBI (PaKTOPhl 2 MOpPsAKa), KOTOPBIE BIUSIOT Ha IJ1aBHbIE
OpUYMHBL («OOJbIINE KOCTH»), a T€, B CBOIO OYepelb, SBIAIOTCSA CIEACTBUEM BTOPUYHBIX
IpUYuH. BropryHble NMPUYMHBI 3allMCHIBAIOTCS U PACIOJaralTcs B BUJE «CPEAHMX KOCTEH»,
HOPUMBIKAIOIIUX K «Oonbmumy». @akTopsl 3 nopsiika, KOTOpbIE BIMAIOT HA IPUYMHBI YPOBHS 2,
pacrnojiaralorcs B BHJIE «MEJIKMX KOCTEi», MPUMBIKAIOIMX K «CpeaHumM», u T. 1. (Ecau Ha
JarpaMMe IpHUBeIeHbl He BCe IPUYMHBI, TO OJIHA CTPEJIKA OCTABJIAETCS MyCTOi).

5. Ilpu ananm3e OOJIKHBI BBIBISATHCS U (UKCUPOBAaThCS Bce (AKTOPBI, Ja)Xe Te, KOTOpbIE
Ka)XXyTCsl HE3HAUUTENIbHBIMHU, TaK KaK LeJb JUarpaMMbl - OThICKaTh HauboJiee BEepHBIN MyTh U
3¢ (deKTUBHBIN cIOCO0 pereHust IPoOIEMBI.

6. IlpuunHbl ((akTOpbl) OLEHHUBAIOTCS M PAHXKUPYIOTCA MO HMX 3HAUYUMOCTH, BBIIENSS 0C000
BaXXHbIE, KOTOpPBIE MPEINOJOKUTEIBHO OKa3bIBAlOT HauOOJIbllIee BIIMSHUE Ha IOKa3aTelb
Ka4yecTna.

7. B auarpammy BHOCHUTCS BCsl HeoOxonumas uH(pOpMalus: €€ Ha3BaHUWE, HAUMEHOBaHUE
U3JIeNusl, IMEHa YYacTHHUKOB, J1aTa U T. 1.

OKpy:KeHue Yenose O6opynoBaHu
Mpobnem
Matepuan UsmepeHun TexHonorua
MpuYnHbI
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Pucynox 6. IlIa6non quarpammel Mcukasa

»YenmoBek (Man)— TpUYMHBI, CBS3aHHBIC C YEJIIOBEYECKHM (DAKTOpOM; BCE, KTO BOBJICYEH
B IpOIIeCC.

» Mammwubel,  obopymoBanue (Machines) —  mpuywMHBI, CBSI3aHHBIE C  00OpYyIOBaHHEM,
ObopynoBanue: KOMIBIOTEPHI K HHCTPYMEHTHI, HEOOXOMMBIE [ BBITIOIHEHUS pabOoTHI.

» Marepuansl (MaterialS) — mpuunHbl, CBSI3aHHBIC C MaTepHalaMH; ChIPhE, KOMILIEKTYIOIIHUE,
KaHITOBAPHI, CJIOBOM BCE, YTO HYKHO JIJIsI TPOM3BOJICTBA KOHECYHOTO MPOIAYKTA.

» Meroapl, TexHosorus (Methods) — mpu4mMHBL, CBSI3aHHBIE C TEXHOJOTHEH pPabOThI, C
OpraHu3alyel MpoIeccoB; MPaBuiIa U MPOLEAYPHI, 3aKOHBI.
» MI3mepenust (Measurements) — mOpuYMHBI, CBSA3aHHBIE C METOJaMU H3MepeHus. JlaHHbIe,

MOJIy9aeMbI€ B X0JI€ BBITIOJTHEHHS pa0O0ThI, KOTOPBIC UCTIONB3YIOTCS JIJIsl OIICHKU Ka4eCTBa.
» OKpy>KEHHUE: JaHHbIE, NIOJy4YaeMble B XOJ€ BBINOJHEHUS Pa0dOThI, KOTOPbIE UCHIOIB3YIOTCS IS
OIICHKU KauecTBa.

[unarpamMma npuyMHHO-CNEACTBEHHOTO aHANK3a KNYeBOro NoKa3arens
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Pucynok 7. [Ipumep nuarpammsl Mcnkasa

3aoanue

Jna evlopannoll cucmemvl, UCHOAL3YS MEMOO «MO3208020 WIMYPMAy» onpeoenume

Haubonee 3nauumvie npodremsl (2-3), npenamcmeayioujue OOCMUNCEHUIO CUCTEMOU 3AA6/1eHHOU
yenu, a samem ogopmume 3Smu NpPooOAEMbl, C YYEMOM BbIZLIBAIOWUX UX HPUYUH, 8 6Uoe

ouazpammul Hcukasa.

AJITOPUTM NMOCTPOCHHUS:

Hlar 1: Onpenenute 00beKT aHanu3a. Hanummre ero Ha 4yucToM mcte GyMary.

Ilar 2: 3akmounte ero rpaduveckd B TpsasMoOyroidbHHK. ClieBa HampaBO MPOBEIUTE
npsAMyro JIMHUIO («xpeber»). Jlanee HamumuTe TIIaBHbIE (PAKTOPBI, KOTOpBIE BIHSIOT Ha
MoKa3aresb KauecTBa, 3aKIIOYUTE X B MPSIMOYTOJBHUKHA M COSIUHUTE C «XpeOTOMY CTpEIKaMH
(B BUIE) «OONBIIMX KOCTEH XpeOTay.
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Ilar 3: Hanummre npuyuHbl (BTOPUYHBIC), BIUSIONMINE HA TJIaBHBIC MPUYUHBI («OOJIbIINE
KOCTH»), U PACIOJIOKHTE UX B BHUIEC «CPEOHUX KOCTEH», MPUMBIKAIOMIMX K «OOIBIIHMY.
Hanummure npuyMHBI TPETUYHOrO MOPSAKA, KOTOpbIE BIUSAIOT HAa BTOPUYHBIE MPUYMUHBI, U
PacIoI0kKUTE UX B BUAE "MEJIKUX KOCTEH", MPUMBIKAIOUINX K «CPEIHUM.

Ilar 4: IIpopamxupyiite GakTOphl MO WX 3HAYUMOCTH M BBIICIUTE 0OCO00 BaXKHBIC,
KOTOPBIE MPENOJI0KUTEIHHO OKa3bIBAIOT HANOOJIbIIIEE BIMSHUE Ha TOKA3aTeNb KaueCTBa.

lar 5: 3anumure BCIO HE00X0IUMY0 HH(OpMAIIHIO.

Ilpumeuanue: 6 Kauecmee mMAKOBOU MOJCHO 6blOpAMb, HANPUMED, IKOHOMUYUECKYIO
cucmemy Kakou-mbo Cmpauvl, NPoOU3800CMBE0 KAKO20-MUOO0 U30enusi HA NPOMbIULIEHHOM
npeonpusmuu u m.o. Obcyoume Ha NPAKMUYECKOM 3AHAMUU, KAKVIO NPOOIEMY OHA COOEPICUM.
Onpedenume eé epanuybl, yeib CYWeCmeo8aHUs U 3a0ayu, KOMopble OHA BbINOJHIEN.
Tlocmpotime ouaepammy Hcuxasa ons OanHot cucmembi.

KOHmpOJ'leble e8onpocol:

Uro Takoe 1eib CylIeCTBOBAHUSI CUCTEMBbI?

KakoBrlI cBoiicTBa 117111 ?

Kak ¢popmynupyroTcs 1ienb 1 3a/1a49¥ CYIIeCTBOBAHUS CUCTEMBI?

Kak ornpenenuTs 1enb CyiecTBOBaHUS CUCTEMBI?

J71s1 4ero Hy»KHO TMarHOCTUPOBATH MPOOJIEMbI, BO3HUKAIOIIUE B cUCTEME?
Kax cBsi3anbI 11e511 1 3a/1a4¥ CYIIECTBOBAHUS CUCTEMBI?

Urto Takoe aepeBo Lenel U 3a/1a4 CUCTEMBI?

B uém cyTh MeTOa «MO3rOBOTO IITYpMay?

KakoB anroputm npoBeieHUst «MO3roBOr0 MITypMay?

0. [To xakUM KaTeropusM paclpeAemsstoTCs MPUYUHBI BOSHUKHOBEHUS TPoOIeM mpH
MOCTpoeHuu auarpamMmbl MicrukaBa?

Booo~Nooahl~wNE

JlabopaTopnas padora Ne 4
MoaenupoBaHue cucTeM. AHAJU3 HCTHHHOCTH, CXOJCTBA, IMHAMMKH Mojlejiell 00beKTa U
npoiecca

Ilenv pabomut

O3HaKOMUMbCSL HA NPAKMUKE CO 3HAYEHUEM NOHAMUSL «(MOOeIby, U3YUUMb maKue c8oUCmad
MoOenell, KAK KOHEYHOCMb, VNPOWEHHOCMb, npubaudceHHocms. Hayuumovca oyenusamo
aA0eKeamHoOCmsb MoOeell.

Hugpopmayusn

IMonsTus MOACIIb» N «MOJCTTUPOBAHUC) B HOBC@I{HCBHOﬁ KU3HU COMPOBOXKIAIOT HAC MMOBCIOAY:
B MarasvHeC Urpymck Mbl BUIUM MOICIIb aBTOMOGI/IJIH, C BUTPUH MOJAHBIX Mara3mHOB Ha HAaC CMOTPAT
MOJCINU YCIIOBCKA — MaHCKCHBI, B aTCJIbC MbI O6’b$ICHSIeM, YTO XOTEIN OBl CIINTb, MIPUBOJA B IIPHUMCP
(I)OTO MOHPABUBHICTOCA MNPEAMETAa OMACKIbI WM C€ro pPUCYHOK, IMbITAICh TMOATOTOBUTHBCA K
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MOCJICACTBUAM MblI PUCYCM B BOOGpa)KeHI/II/I BO3MO>HBIC MOACIN HOCJ’ICI[CTBI/Iﬁ TOro HJIN HWHOTIO
peanbHOTO 11ara u T.1. (puc. 8).

Pucynok 8. IIpumepsl Mmozenel u ux peaibHOr0 BOTUIOUIEHUS

Hcropuueckn nepBOHaYaabHO MOZENBIO HA3bIBAIM HEKOE BCIIOMOraTelIbHOE YCTPOMCTBO WU
O00BEKT, KOTOPBIA B ONPEETICHHON CUTyallul 3aMEHsUT Jpyroid oOBEKT. DTO OIpeielIeHHe HOCUIIO
OUECHb «Y3KHID» XapakTep, MOITOMY IIOHITHE «MOJENb» OTHOCWIOCH TOJBKO K MaTepHalIbHBIM
00BEKTaM CHEMAIBLHOrO TUIMA: HAallpUMep, MaHEKEH - MOJIENb YEJIOBEYECKOro Tela, Yydesio - MOJIEb
TeJa JKUBOTHOTO WM INITHIBI, aKTEP - MOJENb NEPCOHAXA MbeChl U T. 1. JlabHelIIee oCMBbICICHHE
OCHOBHBIX 0COOEHHOCTEW MaTepuaIbHBIX MOJIENIEH MPUBEIIO K 0oj1ee NTyOOKOMY ONpeAeeHuo.[2]

Monenbio Ha3bIBaeTcd HEKUH OOBEKT-3aMEHUTENb, KOTOPBIM B OMPEIENCHHBIX YCIOBHIX
MOXET 3aMEHUTh OOBEKT-OPUTHHAJI, BOCIIPOM3BO/ISI MHTEPECYIOIINE HAC CBOICTBA U XapaKTEPUCTUKU
OpUI'MHaNla, TMPU O3TOM HMes CYIIECTBEHHBbIE MPEHMYIIECTBA Tepel HUM WIH yI0OCTBO ISt
WCCTIeIOBaHMs (HATJISTHOCTD, JOCTYITHOCTh UCTIBITAHUH, JISTKOCTh ONIEPUPOBAHMS U TIP. ).

3ateM ObLTM OCO3HAHHBI MOJICTIHHBIE CBOMCTBA UEPTEKEH, PUCYHKOB, CXEM, KapT, T.€. PeaTbHBIX
00BEKTOB HMCKYCCTBEHHOTO MPOUCXOKACHUS, BOIUIOMIAIONIMX HEKOTOpyro abcTpakiuio. PeanbHbie
TIPOIIECCHI JIBFDKCHUS PAKEThI WJIH JISTATEIHOTO arapara MOryT ObITh 3aIMCaHbl ¢ IIOMOIIBI0 Habopa
ypaBHeHu#, dopmyn, Tabmay u uudp (puc. 9). B pesymbrare aesTenbHOCTH psAga  (DUBHKOB,
MaTeMaTHUKOB, (GHUIIOCO(OB ¥ JIOTUKOB ObLIA CO3/1aHa TEOPHST MOJICTICH.
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Mill km

Pucynox 9. I'paduk u3 crateu I'Bumo dhon [Tupke ¢ pacuetamu TpaekTopuii mojaeToB K Benepe,
1933 1.

Mogens Bcera TOBTOPSIET OPUTHHAT C  ONPENENIEHHBIMU  JOMYyIICHUsMH. OOBIYHO 3TH
JIOMYIICHUSI U SIBJITIOTCSL T€M, YTO OTJIMYAET MOJIENIb OT BOCHPOM3BOAUMOIO €10 OPUTHHAIBHOTO
o0BeKTa.

PaccmoTpuM  ri1aBHBIE PA3IHUMST MEXAY MOJAETBI0 M JICHCTBUTENLHOCTHIO: KOHEYHOCTD,
YIPOLIEHHOCTb U MPUOIMAKEHHOCTb. [2]

Koneunocts mozeneit. Mup, 4acTbi0 KOTOPOTO MBI SIBJIIEMCsI, OECKOHEUEH, KaKk U OeCKOHEUYECH
000 00BEKT HE TOJILKO B MPOCTPAHCTBE M BPEMEHH, HO M B CBOHMX CBS3AX C JPYIHMMH OOBEKTaMHU.
Tak, HarpumMep, puznyeckas «Teopus CyrepcTpyH» BBIIBUTAET THIIOTE3Y, YTO H3MEPEHUM, B KOTOPHIX
CyIlIecTByeT Hailla BeeneHHast He MPUBBIYHBIX 3 WK 4 (TpeXMEepHOE MPOCTPAHCTBO U BPEMSI — UMEHHO
Ha 9TOM OCHOBBIBAETCS U3BECTHASI «TE€OPUsI OTHOCUTENLHOCTHY), a 1enbix 11 (10 mpocTpaHCTBEHHBIX U
BpeMsi)! UenoBedyecTBO B 1IEIOM M OTJETIbHBIN YEIOBEK TaKKe OECKOHEUHBI, TaK KaK SIBIISTFOTCS YaCThIO
0OECKOHEYHOTO TPOCTPAHCTBA, BKJIIOUEHHI B HEMPEPHIBHBIC B3aMMOJCHCTBUS Ha YPOBHE (H3HKH,
AKOCUCTEM, COLTMAIIBHBIE U UHBIE CPEIbL.

OnHako, eciii UMETh B BUJTy He JTI00bIe HAlll KauecTBa, a JIMIIb T€, KOTOPbIE OTINYAIOT HAC OT
JpYTrux oObEKTOB, B TOM YHCJE M JKUBBIX (K TAKUM KaueCTBaM OTHOCSATCS: MBILUICHUE U TPYN), TO, K
COXAJICHUIO, 3/IECh BO3MOYKHOCTU MPUPOJbI OrpaHUYEHbl, KOHEYHbI. VccienoBaHust roBopsT, 4To
OTpaHUYEHbI U HAIl COOCTBEHHBIE PECYPCHI, U BO3MOXKHOCTH — YMCIIO HEPBHBIX KJIETOK MO3Tra, YHCIIO
JNEWCTBUMA, KOTOPbIE MbI JOJDKHBI BBINOJIHWUTH B €AMHUILY BPEMEHH, BpEMsl, KOTOPOE MbI MOXKEM
3aTpaTuTh Ha pelleHHe KakoW-TMOo 3aJayd — OHO HE MOXKET NPEeBOCXOIUTh BpeMsl Hamlen
CO3HATENbHOM >KM3HM. OrpaHWYeHbl U BHEIIHHME PECypChl (YEIOBEYECKUE, MaTepUalibHbIE,
BpPEMEHHbIE, NPUPOJHBIE W [p.), KOTOpble MBI MOXEM BOBJIeYb B KOHKpPETHBIM Mporecc
NPaKTUYECKON WM TEOPETUIECKOMN NEATENBHOCTH.

Bosnukaet npotuBopedne: HeoOX0MMO MO3HABATH OECKOHEUHBI MHUP KOHEUHBIMU CPEICTBAMH.
Criocob mpeosoNeHus 3TOro MPOTUBOPEUMSI COCTOMT B MOCTpoeHnu moxeneil. H. Bunep (o HEM BbI
MOXETEe TPOYUTaTh B KOHIIE ATOM MPAKTUYECKON paboThl) oTMEuYaeT B CBOMX paborax: «YacTHbIe
MOJIETIH, TIPY BCEM MX HECOBEPIIIEHCTBE, — 3TO €AWHCTBEHHOE CPENICTBO, BBIPAOOTAHHOE HAYKOM s
MOHUMaHMs Mupa. M3 3TOro nosjaokeHus He BBITEKAET MOPAKEHYECKON YCTaHOBKU. B HeM mpu3Haercs
TOJIBKO TO, YTO TJIABHOE OPY/ANE HAYKH — YEIOBEUECKUN pa3yM, a 3TOT pa3yM — KOHEUEH).
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Ho ecmu xoneuHOCTh aOcTpakTHOW Mojenu OeccriopHa (OHA cpa3y HAAENSETCS CTPOTo
(UKCHPOBAaHHBIM YMCIIOM CBOWCTB, HAIpUMeEp, KapTa JOPOr), TO MaTepHalbHbIE MOJECITH — 3TO BEIb
HEKOTOPBIC BEIICCTBEHHBIE OOBEKTHI, a KaK BCAKUE OOBEKTHI, OHU OecKoHeuHbl. Hampumep, aktep —
HEKOTOpas MaTepualibHasi MOJENb IIepPCOHaXKa CIIEKTAaKId, OJHAKO akTep B Tearpe Oosee
MHOroo0paseH, 4YeM Ipu UCIOJHEHUU poiid. KoHeyHOCTh MOJenu B 3TOM cllydae MpOsIBISETCS B
TOM, YTO K3 BCEro HEOOO3pMMOr0 MHOXKECTBA CBOMCTB OOBEKTa-MOJENIU BBIOUPAIOTCS U
UCTIOJNIB3YIOTCSI JIMIIb HEKOTOPBIE CBOMCTBA, MOJOOHBIE MHTEPECYIOIIMM HAC CBOMCTBAM OOBEKTa-
OpUrvMHasa (apTUCT peaju3yeT TOJNbKO HHTEPECYIOLIMe Hac CBOMCTBA). Takum oOpa3oM, MOAETh
10100Ha OPUTUHATY B KOHEUHOM YHCJIE OTHOIICHUH. [2]

YrpomeHHocTs Mozeneld. KoHeYHOCTh MOJeNH JenaeT ee yMpOUIeHHOCTh HEHW30EKHOM.
YIpOIIEHHOCTh MOJCIH B UYEIOBEUYECKOW MPAKTUKE SBISETCS JOMYCTUMOM, JUIsl JIFOOOU, Maxe
OYEeHb CEpPbE3HOM 1M OKa3bIBACTCS BIIOJHE JOCTATOUYHBIM HEMOJHOE, YIPOIIEHHOE
0TOOpaKCHUE JIEHCTBUTEIHLHOCTH. boliee Toro, isi KOHKPETHOM IIENTM TaKOe YIPOIICHHUE SIBIISCTCS
ke HE0OXOUMBIM, TIOCKOJIBKY M30BITOYHAS CIIOKHOCTH MPHUBENIA OBl K yIAJICHHUIO OT He¢ M3-3a
paciblICHUS BHUMAHUS MCCIIEAOBATENs] HA MHOXECTBO BTOPOCTEIICHHBIX (PAKTOPOB. YTIPOIICHHE
SBJISICTCSI CaMbIM CHJIBHBIM CPEJICTBOM JUIsl BBISIBICHUS TJIaBHBIX 3(P(PEKTOB B HCCIECIYEeMOM
SABIICHUHU. DJTO XOpOLIO BHUIHO HA TIpumMepax Mopened (u3uku: aOCOIIOTHO YHPYTuid yzaap,
a0COJIFOTHO YEPHOE TEJIO, WCAIbHBIN T'a3 U T.1I.

Crnenyromas NpuUYMHa BBIHY)KICHHOTO YIPOLIEHHS MOJIEJIN CBs3aHa C HEOOXOJMMOCTBHIO
onepupoBaHus ¢ Hel. Jl0CTaTOUHO CIIOKHO PELIMTh OOJIBIIYIO CIOXKHYI HEJIMHEHHYIO CUCTEMY C
00JIBIINM KOJIMYECTBOM MEepeMEHHBIX. [10 Mepe coBeplIeHCTBOBAHNS BEIYUCIUTEILHOW TEXHUKHU U
pa3sBUTHSL COBPEMEHHBIX YHMCICHHBIX METOAOB O3THU  YIPOIICHUS JIMKBUIUPYIOTCA WM
YMEHBILAIOTCA, YTO CO3JAaeT CYUIECTBEHHOE MPOJBMKEHHE B HCCIEIOBAHUM MHOTMX SIBJICHUM!
Ectb u eme oAMH, OBOJILHO 3arajoyHbli acleKT yNpolleHHOCcTH Mojenel. I[loyemy-To
OKa3bIBAETCS TAK, YTO U3 JABYX MOJIE]EH, OMHAKOBO OMMUCHIBAIOIIUX JIaHHOE SIBJIIEHUE, Ta, KOTOpas
Ipolle, Yyalle oka3blBaeTcs OMKe K MCTUHHON IpUpoJie oToOpaxkaeMoro siBiaeHus. [11]

KauecTBeHHBIE pa3IUyus MEX]ly OPUTHHAIOM U MOJIENbIO Oy/IeM CBS3bIBATH C KOHEYHOCTHIO
U YOPOIIEHHWEM, KOJUYECTBEHHbIE — CBA3aHbl C TEPMUHOM MPUOIMKEHHOCTh. [IprOIMKeHHOCTD
MOJIETN MOXET ObITh OYEHb BBICOKOM, HAIIpUMEP, HEKOTOPBIE MOAJIEIKH POU3BEIEHUI UCKYCCTBA
Jla’ke SKCIEPThl HE MOT'YT OTJIMYUTH OT OpUTMHANA. B pyrux ciydasx npuOIMKEHHOCTh MOJAEIH
BUJHA cpa3y M MOXET BapbHpOBaThCS (HANpUMep, 3By4YaHHUE OJHOW M TOH K€ IEeCHH,
3aKOJJMPOBAHHOM B Pa3IMUHOM OUTpeiiTe).

Bo Bcex ciydasx mMozenb — 3TO APYroil 0ObEKT M pa3nndus Hen30exHbl. Bennuuny, mepy,
CTENEHb IPUEMIIEMOCTH pa3IU4Msi MBI MOXKEM BBECTH, TOJIBKO COOTHECS €ro C IEINbI0
MOJICIIMPOBAHMS, HalpUMEp, TOYHOCTh HAPYYHBIX YacOB, BIOJHE JOCTATOYHAs Ui OBITOBBIX
LIeJIEH, COBEPIIIEHHO HEOCTATOYHA Ul PETUCTPALIMM CIOPTUBHBIX pe3yabTaToB. [11]

KpOMC HpI/I6HI/I)KCHHOCTI/I MOJCIN ONPCACIICHHYIO POJIb UT'PACT aICKBATHOCTH MOJCIIN.

AJIEKBaTHOCTh — TIOJHOE WJIM TIPEIIOJIOKUTEIHHO TIOJHOE COOTBETCTBHE MEXKIY IBYMS
CYIIHOCTSIMH, B YAaCTHOCTM COOTBETCTBHE MEXIy HAced U ee npeaMeroM. [lo oTHomeHuo K
MBILUIEHUIO ¥ BOCIIPUSTHIO aJICKBaTHOCTh PACCMAaTPUBAETCS KaK BEPHOE BOCIIPOU3BEICHHUE CBSI3EH
¥ OTHOIIICHUH 0OBEKTUBHOTO MHPA.
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Mopenb, ¢ TOMOIIbIO KOTOPOM YCHEIIHO JOCTUTAETCS MOCTABJICHHAS 11e7Th, OyZIeM Ha3bIBaTh
aZeKBaTHOW 3Toi 1enu. TpeOoBaHMS MOIHOTHI, TOYHOCTH, U TMPABUWIBHOCTH ((PU3UIECKOTO H
JIPYyroro COOTBETCTBUSI) BHIMIOJIHSIOTCS HE BOOOIIIE, a JUIIb B TOM Mepe, KOTopas JOCTaTOYHA JIs
JIOCTUKEHUS eI MOJAEIUPOBAHUS.

B psge cinyuyaeB ynaercsa BBECTM HEKOTOPYIO MEpY al€KBAaTHOCTH, T. €. yKa3aTb CIIOCO0
CpaBHCHHA ABYX Moz[eneﬁ KaK CTCICHb YCIICIIHOCTHU OOCTHIKCHUS LECJIN C UX IMTOMOIIBIO. Ecmm x
TOMY KC Takol croco6 MPUBCACT K KOJIMYCCTBCHHBIM OLICHKAM, TO 3aJada YJIYy4YIICHUA MOICIU
CyllecTBeHHO obierdaercs. Tonbko B TaKMX ClIydasX MOYHO KOJIMYECTBEHHO CTABUTh BOIPOCHI
00 uIeHTHU(UKALUU MOAEIH, T. €. O HAXOXKAECHUU B 3aJaHHOM Kiacce Mojened Hauboiee
a/IeKBaTHOM M 00 MCCIIeZIOBAaHUM YyBCTBUTEIBHOCTU U YCTOHYMBOCTU MOJENEH (T.€. 3aBUCUMOCTH
Mephl aIeKBaTHOCTU OT TOYHOCTH), 00 ajanTaluu Mozeneil (HacTpoiKu mapaMeTpoB MOJENIH C
[ENIBI0 TIOBBIIEHUS a/leKBaTHOCTH). OIIEHUTh aaeKBATHOCTh pa3pabOTaHHOW MOJENH pPeallbHO
CYLIECTBYIOILIEH CHUCTEME MOXHO, UCIOJb3Yys CPABHEHUE H3MEPEHUN Ha pPEaJbHOM cUCTeME U
pe3yIabTaThl SKCIIEPUMEHTOB Ha MOJIENIA. DTO MOYKHO C/ENATh!

— II0 CPEIHUM 3HAYEHUSM OTKJIMKOB MOJEIIU U CUCTEMBI;
— IO AUCIEPCUSM OTKJIOHEHUM OTKJIMKOB MOJIENIA OT CPEJHETO 3HAYCHUS OTKIIMKOB CUCTEMBI;
— N0 MAaKCHMaJIbHOMY 3HAQUE€HHUI0 OTHOCHUTEJIbHBIX OTKJIOHEHHHW OTKIMKOB MOJEIN OT
OTKJINKOB CHUCTEMBI.
['maBHast IEHHOCTh MOJICJICH COCTOHMT B TOM, YTO OHH COJIEp)KAT OOBEKTUBHYIO UCTUHY, T. €.

B UEM-TO NPAaBWIBHO OTOOpaxkaroT mojenupyemoe. OmaHako, KpoMe Oe3yCIOBHO HCTHHHOTO
COJICpKaHUs, B MOJICIM BCET/Ia UMEETCS] M YCIOBHO-HCTUHHOE (T. €. JIUIIb TPH ONPEACICHHBIX
}’CJ'IOBI/UIX) U IIPCAIOJOKUTCIbHO-UCTHUHHOC (T. €. YCIOBHO-UCTUHHOC TIIPpH HCHU3BCCTHBIX
ycnoBusix). CienoBaTensHO, B MOJICISIX BCETAa €CTh U JIOXkKHOE coaepkanue. [Ipu 3ToM B KakabIX
KOHKPETHBIX YCJOBHSIX OBIBA€T HEM3BECTHO TOYHO, KAaKOBO e (DaKTUYECKOE COOTHOIIECHUE
UCTUHHOTO U JIOXKHOTO. OTBET JAaeT TOJNBKO MPaKTHKA.

3aoanue 1

BriOpats cucremy u wuccienoBarb €€ Ha TPEAMET CO3JaHUsl Pa3IMYHBIX MOJEJEH.
Pazpaborate u cnenaTh ommcaHue aOCTPAKTHOM WM peajbHONM MOJAENeW OJHOTO U TOTO XKe
oObekTa/mporiecca.

3aoanue 2

Boimonaute aHanmu3 o0eux Mojened ¢ TOYKM 3pEHUs UX KOHEYHOCTH, YHPOIIEHHOCTH U
npUOIMKEHHOCTH OTHOCUTENIbHO OopuruHana. O00CHOBATh UX a/1eKBaTHOCTb.

Konmponvnusie 6onpocut

Yro Takoe MOOENE?

Jli1g 9ero HyXHbI MOJENH?

B uéwm 3akmtoyaiics nepBoHaYalIbHbIN CMBICI TOHITHS «MOJIETb)?
Kaxue Buzabl Mmoaeneli Bbl 3HaeTe?

B uémM 3akimrouaeTcsa KOHEYHOCTE MOJEIEH?

B uém 3akmrouyaercs ynpoIeHHOCTb MOJeNen?

B uém 3akmouaeTcs mpuOIMKEHHOCTH MOIeTIe?

Uro o3HauaeT BelpakeHue «lIpakTuka — KpuTepuil HCTUHBI»?

Nk wNE
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9. Yro Takoe ageKBaTHOCTh MOIEIN?
10. Kak MOXHO IpOBEpUTH aIeKBaTHOCTh MOJENIN?
JlaGoparopHasi padora Ne 5
Buabl moaeneii. MoaeanpoBanne 00beKTa/mpouecca ¢ HCNoJb30BAHNEM Pa3JINYHbIX
CIoco00B BOILIOIIECHUS

Lenv pabomot

H3zyuums  kaaccuguxayuro modeneti no paziuuHvlM ocHoganusm. Oceoums npasuia
nocmpoenus aneopumma. Hayyumoca cozoasams moodenu npoyecca u oovekma.

Hudpopmayusn

B XX Beke MoHsATHE MOJEIM CTAaHOBHUTCS BCe 0OOJiee OOIIMM, OXBATBHIBAIOIIUM U PEalbHbIC, U
uJicalibHbIC MOJICTH. PeanbHble — 3TO MaTepHajbHbIC WM a0CTPAKTHBIC, HO PEATMCTUYHBIC MOJICIU
(KyKJia, JIOpOXHBIA 3HAK). MneanbHbIe — 3TO TE, YTO CYILECTBYIOT TOJBKO B HAIlleM BOOOPaXKCHHH,
HalpuMep, FeOMETpHUEecKas TOuka (MaTeMaTHKa), WIcalbHbI ra3 ((pH3MKa), 3IaCTUYHBIA PBIHOK
(PKOHOMUKA).

ITocTtenenHo Oblla OCO3HAHA BCCO6H_IHOCTI> MOACIMPOBAHUA, IIOBCEMECTHOC PA3BHUTUC
KOMHLI-OTCpHOfI TCXHUKHU IMPCAOIPCACINIIO ITOABJICHUC MOJIeNIEH JaKe B TeX 06J'IaCT$IX, rac 3To OBLIO
CJIIO)KHO  IIPCACTAaBUTDH H3-3a HCBO3MOXXHOCTH  BOCIIPOM3BECTU  YCJIOBUA WA CJIOKHOCTH
MaréMaTU4CCKOro OIMCaHusl.

Mopens MOCTENEHHO CTajla OCHOBHBIM CHOCOOOM CYILECTBOBAHHMSI W pa3sBUTHS 3HAHUIA.
BonbIIMHCTBO CHCTEM M3ydaroTCs CEroHs HMMEHHO Ha UX LeneBblXx Mojensx. CoOTBETCTBEHHO
BBIPOCJIa ¥ KOMILIEKCHOCTh OMMCaHUsI CUCTEM IpH nomonu mozeneil. [losiBucs qaxe Tako TepMuH
«CHCTEMA CHCTEM», KOTOPbIM O003HAYAKOTCSl CHCTEMBI, COCTOSIIUE M3 APYTUX CUCTEM, T.€. YACTEH,
00JIaJatoIMX CBOMCTBOM aBTOHOMHOCTH, CIIOCOOHOCTH HE3aBUCHUMO CYHIECTBOBaThb APYT OT Jpyra,
UCIIOJNHSASL CBOIO COOCTBEHHYIO 3aJady MO JOCTWKEHHMIO LM U BHOCS CYIIECTBEHHBIH BKIAJ B
JOCTHKEHHE 11e1 00111el ¢ APYTUMU CUCTEMaMU CUCTEMBI.

O4eBUIHO, YTO PA3IUYHBIE MOJETH MOTYT OBITh KJIACCH(HUIIMPOBAHBI IO HEKOTOPHIM
MpU3HAKaM, 4TO, HalPUMeEp, CYIIECTBEHHO 00JieryaeT BBIOOp MCCIIeIOBATENs IPH aHAIN3E OYEePETHOM
CHCTEMBI U BBIOOPE MPOTOTHUIA TS Co3/IaHus e€ MoJenH. [ 14]

Mg1 YK€ BBIACHUIIM, YTO MOZCIIL SBJIACTCA HE IIPOCTO O6pa30M-3aMCHI/ITeJ'IeM OopuruHaljia, HEC
JOOBIM €r0 OTO6pa)KeHI/ICM, a OTO6pa)KCHI/ICM CJICBBIM. 910 OIHO M3 IJIaBHBIX CBOMCTB JIH000MH
MOJCIIN. HOBTOMy MOJCJIb YCJIOBCUCCKOIO TCJia I XHUpypra U JId CKYJIBIITOPa 6YI[CT HMCTb
MPUHIUINUAIIBHBIC pa3JInius, IIOCKOJIbKY HEJIb UCCIICAOBAHNA Y HUX 6y,Z[CT pa3in4aTbCA.

Taxum 06pa30M, I Pa3sHbIX eiaen Tpe6y}0Tc;1 pasHbIC MOJCIH, IMO3TOMY MHOKCCTBO
Mopeseun noapa3ACIAr0TCA IO  TUIIAM LICIeH. HCJ'II/I pasaciArOTCA Ha TCOPECTUUCCKUEC U
MPAKTUYCCKUC U ITO3TOMY MOJCIIN, KOTOPBIC COOTBETCTBYIOT KaXXI01 U3 HUX, YCJIOBHO ACIIATCA Ha
MMO3HABATCIIbHBIC U IMPAarMaTU4CCKUc. HauGonee HariisiIHO pasHula MCEXKAY ITO3HABaTCIbHBIMU U
nparMaTU4€CKUMMU  MOACIIAMH  TIPOABIIACTCA B HX OTHOIOCHHMM K OpUIruHaly B IIPOLIECCE
JACATCIBHOCTH.
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[Mo3naBaTenbHBIE MOJAENU SBISIOTCS (GOpPMON OpraHu3alud M MPEACTABICHUS
3HAHUW, CPEACTBOM COCIUHEHHS HOBBIX 3HAHUW C yxe umermmmucsa. I[lo3HaBarenbHas
JEeSATeILHOCTh OPUEHTHPOBAHA B OCHOBHOM Ha MPUOIMKCHHE MOJCIU K PeaTbHOCTH, KOTOPYIO
MoJielh oToOpakaeT. 1o (hopMa OpraHW3aIUU | MPEACTABICHUS 3HAHUI, CPEIICTBO COCAMHCHHUS
HOBBIX M cTapbix 3HaHuil. [lo3HaBarenbHass MoOAENb, KaK IMPaBWIO, SIBISIETCA TEOPETUUYECKOU
MOJCIIBIO.

[Iparmatudeckue MOAENH SIBISIOTCS CPEACTBOM YIIPABIICHUS, OPTaHU3ALUHN MPAKTHUECKON
JIeATEIFHOCTH, MPEACTaBICHUS OO0pa3loBO IMPAaBWIBHBIX JACHCTBUI WIM HMX pe3yibTara, T. €.
U/ICNIbHBIM TIPEJCTABICHUEM JOCTUTHYTHIX Leneld. Mcnonb3oBaHME MparMaTU4ecKuX MoJesen
COCTOMT B TOM, 4TOOBI NPH OOHApYKCHHU PACXOXKICHUI MEXKAYy MOJIEIBbI0 M PEaTbHOCTHIO
HANPaBUTh YCWJIMS HAa W3MEHEHHE PEAITBHOCTH TaK, YTOOBI MPHOIM3UTH PEaTbHOCTh K MOJCIIH.
[Iparmatudeckue MoOJEIM HOCAT HOPMATUBHBIA XapakTep, poib oOpas3lia ¥ cTaHmapra. JTo, Kak
IIpaBUJIO, NPUKJIaaHbIe Moaenu. [1,15]

I[pyrI/IM IIPpUHOUIIOM KJ'IaCCI/I(bI/IKaI_[I/II/I ueneﬁ MOJCIUPOBAHUA MOIKET CIYXUTb JCJICHUC
MOJCIICH Ha CTaTUYSCKUE U JHNHAMHYCCKUE.

Mogenb Ha3bpIBaeTCAd CTaTUYECKOM, €CIM Cpeau IapaMeTpoB, Y4YacTBYIOIIUX B ee
ONMCaHUM, HET BpeMeHHOro mnapamerpa. C(Crarhueckas MOJAEIb — MOJEIb KOHKPETHOIO
COCTOSTHHS 00BEKTa, CBOETO pojia «MOMEHTaNIbHas (oTorpadus», Hekuii cpe3 (puc.10).

Nutocdepa

AcTeHocdepa

BepxHas
MaHTUA

TeBeppoe
anpo

Kunpkoe
anpo

Pucynoxk 10. Cratuueckas Mojesib 3eMJIU B pa3pese

B Tex ciywasix, Korza 1eid CBsA3aHbl HE C OJHHM COCTOSHHEM OOBEKTa, a C pa3IHuUusIMU
MEXIy COCTOSHHUSMH, BO3HHUKAET HEOOXOIMMOCTh B OTOOPaKEHHH Mpollecca M3MEHCHHS
cocrossuuii. Takas Mojenb — NUHAMHUYECKasl (HampuMep, MOJENb BOJIONUU KHUBOTHOTO U
pacTUTEIbHOrO MUpa, puc. 11).
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Bpem

Pucynok 11. Mojnens 3BoitonuM yenoBeka

Korna 3axonut peub 0 AMHAMUKE MOJENed, IPUHATO TOBOPUTh, YTO MOJENb NPOKHUBAET
HEKMH KU3HEHHbIN UK. Kak ¥ BCE B ’TOM MuUpe, MOJEIN MPOXOIAT CBOM KU3HEHHBIN IIyTh: OHU
BO3HUKAIOT, Pa3BUBAIOTCS, YYAaCTBYIOT B COTPYIHUYECTBE WJIM COIEPHUYECTBE C APYTUMHU
MOJICTISIMU, YCTYIAIOT MECTO 00Jiee COBEPIICHHBIM MOJEISAM (Yachl: MECOYHbIC —> BOJSHBIC —>
Janee —> MEXaHMYECKUE —> KBaplEBble —> JJICKTPOHHBIC —> aToMHbIe). OIHU MOJIENIU KUBYT
JIOJIbILIE OTJAENBHBIX JIIOJEH, M TOI/A 3Talbl KU3HEHHOrO LMKJIAa MOJEIEH H3ydaroTcsi B BUIE
UCTOPUU TOW WIIM WHOW 00JIaCTH 3HAHWM WIM NESTEIBHOCTH (UCTOpUS aBHAIMU, TETIOTEXHUKH,
CTPOUTENBCTBA, aKTEPCKOTO UCKYCCTBA U T.1.). JKM3HEHHBIN LUKII IPYTUX MOJENEH T0JKEH OBbITh
00s3aTenbHO 3aBeplieH B 0003pUMBIA CPOK, M TOT/Ia MEPEeXOoJl OT 3Tama K 3Taly CTAaHOBHUTCA
TEXHOJIOTUYECKUM JICHCTBUEM, JTOJKCH BBITOTHATHCSA Kak MOKHO 3¢ dekruBHee (ObicTpee, rydine
W JIeHIeBsie). DTO HEBO3MOXKHO 0€3 MOJEIMPOBAHUS CAMOTO TMPOIecca MOACIUPOBAHUA, T. €.
QITOPUTMU3ALIMN  33/1a4d  MOJEJIMPOBAHUA: TPOEKTHOM JAESITEIBbHOCTH, H300pETaTeNbCKOrO
noucka, cozganus CAIIP, umutanimoHHOTO MOIeTUpOBaHUs.[2 ]

Besikwmii iporiecc Tpyza ecTh AesITebHOCTD, HallPaBJICHHAs Ha JJOCTHKEHUE ONPEICTICHHOM 1IeIH.
Paznudnbie BB 1IETIEBOM IEATETFHOCTH YeJIOBEKA CBS3aHHBI C PA3IMYHBIMU MPOdEcCUsMu: pabouuni,
KPECThSIHUH, CIIOPTCMEH, CTyAeHT W T.J. OTOpIX, pa3Bie€yeHUE, UTPbl, X000M OOBIYHO HE
paccMaTpuBarOTCA Kak TPy, HO MX LIEJIEBOM XapakTep ToKe oueBHjeH. Llenb — Mozienb HeKOTOporo
COCTOSIHMSI UEJIOBEKa, Ha pealu3alMi0 KOTOPOM M HampapBie€Ha JesATeNbHOCTb. (CMBICIECHHAs
YesoBeUecKasl IeITebHOCTh BCET/Ia OCYILECTBIISICTCS 10 ONpeeTICHHOMY IIaHy. AJTOpUTM — 00pa3
Oymy1ei AesTeIbHOCTH, e MOJIeNb. PaccMOTpUM, 4TO Takoe aNTOpPUTM U KaKUMHU CBOWCTBAMHU OH
oOamaer.

AJ'II‘OpI/ITM — TOYHOC NpCAInCaHnue, C(I)OpMy.HI/IpOBaHHOC Ha IMOHATHOM HUCIOJJHHUTEIIO A3BIKEC,
HaYWHAOMICECs C MPOU3BOJIBHOI'O UCXOAHOTO AaHHOT'O (I/I3 HCKOTOPOI‘/JI COBOKYITHOCTH BO3MOJKXHBIX
A1 JaHHOro aJIropuTMa HCXOJHBIX }IaHHBIX) U HallpaBJICHHOC Ha IIOJIYYCHHE IIOJTHOCTBIO
onpeacIsIEMOro STUMU HCXOAHBIMU JaHHBIMU PE3yJibTaTa.

Anroputm o0aaiaeT psiioM cBorcTB. PaccMoTpum ux noapoOHee.

I[I/ICerTHOCTL — aJITOPUTM COCTOUT M3 KOHCYHOI'O YUCIIa OIMCAHMI IIIaroB M 3TH IIIaru
BBITIOJIHAKOTCA B TUCKPETHOM BpPEMCHU, T.C. 3TU JIIO0BIE ABa Iara pasacyICHbI IpHU UCIIOJITHCHHUN
KOHCYHBIM, HCHYJIEBBIM OTPE3KOM BPEMCHHU.
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DJeMEeHTapHOCTh 1IaroB — 00beM padOThI, BBHIIOIHIEMON Ha JIOO0M mIare, ONmpeneseTcs
HEKOTOPOM KOHCTaHTOM, 3aBHUCAILNEH OT XAPAKTEPUCTUK HCIIOIHUTENS QJITOPUTMOB, HO HE
3aBUCALLEH OT BXOJHBIX JAHHBIX U IIPOMEKYTOUYHBIX 3HAYECHUH, I10Jy4a€MbIX AJITOPUTMOM.

MaccoBocTh — BXOJHBIC JaHHBIC Ul alrOpUTMa MOTYT OBITH BBIOPAaHBI M3 HEKOTOPOTO
MHOXECTBA 3HA4€HUM. EcCiM BXOJIHBIC JAaHHBIC YHHUKAJIbHBI, QITOPUTM BCErAa JOJDKEH 1aBaTh
OJIVH U TOT K€ pe3yybTar.

OnpeaeneHHoCTh — IS KaKI0T0 [1ara MOT'YT OBITh 110 HaOOPY MCXOTHBIX JUIS [1ara JaHHBIX
OJTHO3HAYHO BBIYKMCIICHBI PE3yJbTaThl BHIIOJIHEHHUS 11Iara.

KoneuHocTs — 3a/1aua OyJeT pelieHa, eciid OCTPOeH aJlrOPUTM, IPUBOJAIINN K pe3yabTaTy
— PELICHMIO 3a/1a4d. B TaHHOM Ciyyae TOBOpPST, 4TO 3a/ada alrOPUTMHUYECKH paspemmma. Eciun
JUI 3aJa4d HE CYIIECTBYET QJIrOpUTMa pEeUIeHUs, TO 3ajJaya SBISETCS aJITOPUTMHYECKHU
HEepa3pemmMon.

NMeroTcss  3aKOHOMEPHOCTH ~ JIMHAMMKH ~ MOJEIEH, Ipouecc  MOAEIUPOBAHUS
CTPYKTYPUPOBaH, OpraHU30BaH, T.€. AITOPUTMHU30BaH, U COCTOUT U3 MOCIIEI0BATEILHOCTH ITAIOB.
DTtanbl  OTINYAIOTCS KauCCTBCHHO, KOHKPCTHBIMU LCIAMHU W JOJUKHBI BBIIIOJIHATHCA B
OTpeIeTICHHOM moceaoBaTebHOCTH (puc.12).

PazpadoTka PazpadoTka
TEXHHYECKOT0 TEXHHYECKOT0
3a7aHHA NP OeKTa
PaszpadoTka PazpadoTka
OIBITHOTO pabouero
obpasua TP OEKTa
By ck Maccosoe
MEJNKOIT cepHH TP OH3BOJICTBO

Pucynoxk 12. Dranel KOHCTpYUpPOBaHUsI HOBOW TEXHUUYECKON CHCTEMBI

[Apyroii mnpumep [naeT pPEeKOMEHJAMM IO MOCIEAO0BATEIBHOCTH IPOBEACHUS 3TaIloOB
UMHTAIIMOHHOTO MOieupoBanus (puc. 13).
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@ opMHp OBaHHE LieT el MO enHp 0BaHHA
AGcTpaKTHaA MOZENE
IIvmiTarpioHHasA MoJelb

Hccnegoariie H oGpaboTka

INHTeprip eTaiyia p €3y IbTaTOB

Pucynok 13. DTanbl UMUTAIIMOHHOTO MOJICTTUPOBAHMS CUCTEMBI

Crnioco0Ob! BoruionieHUss Mojeseld. Mbl paccMOTpenH, Kakue CTOPOHbI OOBEKTa-OpuUIrMHaia
OTpa)KaroTCsl B MOJAEIM. Bua Mopenu 3aBUCUT OT TOro, Kakasi CTaBUTCS LENb, O]l KOTOPYIO
crpoutca Mozenb. Ilepeiinem Temepb K PAacCMOTPEHUIO TOrO, Ha YEM OCYLIECTBIIAETCS
MOJIETIMPOBAHKE, T.€. U3 Yero cTposrcs Mozenu. Eciu denoBek co3gaeT MoJelb CO3HATEIbHO, TO
nepesl HUM UMEIOTCSI /iBa TUIa MaTepualioB IS IOCTPOCHUSI MOZIENIE: CPEe/ICTBAa CAMOTO CO3HAHUS U
Cpe/ICTBAa OKPY)KAIOLIEr0 MaTepUalbHOIO MHUpA, T. €. a0CTpaKTHbIE (MJeabHbIC) U MaTepUalIbHbIE
MOJIe ! (peaibHbIe, BEILIECTBCHHBIE).

AOCTpaKkTHBIE MOJIENN — HJCAIbHbIE KOHCTPYKIMHU, TOCTPOCHHBIE CPEICTBAMHU MBIIUICHUS,
co3HaHus. K aOCTpakTHBIM MOJENSM OTHOCSTCS, TNPEXKIE BCEro, CUMBOJbHBIE KOHCTPYKLIMH.
CHMBOJIBHBIE MOJIENIU SIBJISIFOTCS. CBOETO PO/ia KOHEUHOM mpoaykuuend MplnuieHus. CUMBOJIbHBIE
MOJIENN AETATCS Ha (GOpMaAM30BaHHBIE U S3BIKOBBIC Mojenn. DopMann30BaHHBIE MOJIENH — 3TO
MaTeMaTu4eckne, (PU3NYecKre MOJENH, T.€. BBIPAKEHHBIE B BHAE HAOOPOB MaTEeMaTHYECKHX
cuMBoJIOB. OHU 0071a/1a10T HaUOOJIbIIIEH TOYHOCTHIO M OJHO3HAYHOCTBIO HHTEPIIpETaIiu. [2]

BTopoii THII CUMBOJIBHBIX MOJIENIEH — 3TO SI3BIKOBBIE MOJENU. ECTh OpUrnHan — 4eaoBekK,
U €CTh €r0 CHUMBOJIbHAsi MOJENb — CJIOBO «YE€JIOBEK». SI3bIK M MBIIIJIEHUE Hepazaenumbl. Ha
€CTECTBEHHOM SI3BIKE MBI MOKEM TOBOPHUTH 000 BCEM, OH SIBIISIETCS YHHUBEPCAIBHBIM CPEJICTBOM
MOCTPOEHHUS JIIOOBIX a0CTPaKTHBIX MoJieel. DTa yHUBEPCAIbHOCTh 00ECIEYMBAETCS BBE/ICHUEM B
S3BIK HE TOJHKO HOBBIX CJIOB, HO U BO3MOKHOCTBIO MOCTPOEHUS BCE 0OJIee Pa3BUTHIX S3BIKOBBIX
MoJiesiel (CIIOBO —> MpeaiokKeHne —> ab3all = TeKCT). YHHUBEPCATbHOCTh sI3bIKA JIOCTUTACTCS,
KpOME BCEro, €me M TeM, YTO S3BIKOBBIE MOJENM BCEraa o0JafaloT HEOJHO3HAYHOCTHIO,
PacCIIBIBUATOCTHIO U HEOMPEIEIeHHOCThIO (puc. 14, a, 0, B).

-
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Pucynok 14. DTanbl *UMATAIIMOHHOTO MOJICTUPOBAHMS CUCTEMBI

OmHO M TO XKe CIOBO MOXET 0003HayaTh aOCOJIIOTHO INPOTHUBOIIOJIOKHBIC JCHCTBUS B
3aBUCHMOCTH OT KOHKPETHOTO KOHTEKCTa. MHOr0O3Ha4HOCTh W MHOTOBAapHUAHTHOCTH CIIOB
MIO3BOJISICT CPEACTBAMH S3bIKa CMOJAEIMPOBATH JIIO0YIO0 CHUTYAILHIO C JOCTATOYHOM ISt OOBIYHBIX
NPaKTHYECKHX LeJIeHl TOYHOCTHIO.

HpI/IGJ'II/I?)I/ITeJ'IBHOCTI) — HEOTHEMJIEMOE CBOMCTBO S3BIKOBBIX MO,Z[GJ'ICfI. Yenopek IIpUXoauT K
IIOHUMAaHHIO HaHHOﬁ SI3BIKOBOM MOACIIH, mpeoaojicas (S¢ PacIlibIB4aTOCTb u
HpI/I6J'II/ISI/ITeJ'II)HOCTB, TOJIbKO Ha IMPAKTHKEC CTAJIKHUBAACh C OPUTHMHAJIOM.

PaccMoTpum Tenephb BUIbI MAaTEpHATIbHBIX (pealibHbIX, BEIIECTBEHHBIX ) Mojieniell. UToObl Hekast
MaTepualibHasi KOHCTPYKIUS Morjia ObITh OTOOpaXEHHWEM OpHIHHANA, T. €. 3aMellaja B KaKOM-TO
OTHOIICHNUH OPUTHHAJL, MEXAYy OOBEKTOM M MOJENBI0 JIOKHO OBITh YCTAaHOBJIEHO OTHOILICHHE
MOXO0KECTH, Mo00us. ECTECTBEHHO, YTO OpPUTHHAT U MOJIENh HEe MOTYT ObITh OJIMHAKOBHI BO BCEM
(BCTIOMHMM TIPO  YNPOIIEHHOCTh M TPHOMKEHHOCTh MoJeneid). PaccMOTpuM THITBI BO3MOXKHOTO
1010011 MaTepUATBbHBIX MOJIETICH.

Ilpexxne Bcero, BO3MOXKHO MOA0OME, YCTAHOBMBLIEECS B pe3yabrare (hU3MUECKOro
B3aUMOJICHCTBUS B TIPOIIECCE CO3/IAaHMS MOJCTH. DTO MOXKET OBITh (oTorpadus, MOIEIN MOE3/OB,
TypOMH, TUAPOTEXHUUECKUX COOPYKEHUI, MAaKEThI 3JaHNH, KyKJIbl, IIA0JIOHBI, BBIKPOMKH U T.11. Takoe
nojo0ue HazbIBaeTcsl NpsMbIM (Wn reomerpuueckuM). Ho kak Obl HU ObL1a XOpolia Mofejb, OHA
BCE-TAKU JIUILIb 3AMEHUTEb OPUTHHANA, BBINOJIHAET 3Ty POJb TOJIBKO B ONPEICTIEHHOM OTHOIIEHUM.
Jaxe Torna, Korna MoJesb MpsMOro Mogo0Hs BRIIOJIHEHA U3 TOTO K€ MaTepuala, 4To U OpUIMHAal
(Takoe TmoOJ00ME Ha3bIBaeTCsl CyOCTpaTHbIM), BO3HMKAIOT MpOOJEMbl MepeHoca pe3yibTaToB
MOZEJIMPOBaHNs Ha OpUrMHal1. ECTb psia HayK, KOTOpbIE 3aHHMAIOTCS IEPEHOCOM pE3YJbTaTOB,
NOJYYEHHBIX Ha MOJENNM TNPHUMEHUTENbHO K opuruHamy. Teopus momobus M (usmyeckoe
MOJIeTMPOBaHNE pa3pabaThIBalOT CHENMAIbHbIE KPUTEPUN U MaclITa0bl IIpU paboTe ¢ MOAETISIMU U
MIEPEHOCE 3THX PE3y/IbTATOB HA OPUTHHAIL [2]

Jpyroii Tun nopoOKs Ha3bIBAaeTCs KOCBEHHBIM, 3TO CIIy4aid, Kor/ia ofo0ue Mexy OpUrHHaIoM
U MOJIETIbIO YCTAQHABIMBAETCS HE B pPE3yJbTare CpaBHEHUS HX (DU3MUECKOrOo B3aUMOJEHCTBUSA, a
OOBEKTUBHO CYHIIECTBYET B MpPHUPOAE, OOHAapY>KUBAeTCd B BUJE COBMNAACHUS WIM JIOCTATOYHOM
Onmu3ocTH MX aOCTPAKTHBIX MOJENEH U TOCIE JTOr0 HCIOJb3YEeTCsl B IPAKTUKE PEATbHOIO
MozenrpoBaHus. OTcro/1a BO3HUKIIO MaTEMaTHIeCKOe MOJIETUPOBAHUE PA3IMYHBIX MTPOLIECCOB.

Porns Monerneit, o6maaronux KOCBEHHBIM IMOI00MEM OpUTHHAJIA, BEJTMKA B MPAKTHUKE: BOJSTHBIC
4achl, TIECOYHBIC, AaTOMHBIC — aHAJIOT BPEMEHH, TIOJIOTIHITHBIC KUBOTHBIE — QHAJIOT YEJIOBEYECKOTO
OpraHM3Ma; aBTOMWIOT — aHAJIOT JIETYMKA; MUIIICHh — aHAJIOT TPOTUBHUKA. YacTo ambTepHATHBOM
TaKUX MOJIENe MOTYT OBITh TOJBKO JpyrHe Monenu. Hampumep, Moniens TEXHOIOTHYECKON JTMHUN
TPENPUSITUS COCPKUT B KAYECTBE COCTABIISIOINX MOJIENN pabOThI IIEXOB, a OHHU, B CBOIO OUepellb, —
MOJIETIH PaOOTHI OTAETBHBIX arperaToB M MOJETH pabOThI OTACNBHBIX Y3JI0B U MEXaHU3MOB.

Jpyroii Tu nogo6us Ha3bIBaeTcs yCIoBHBIM. [loo0ue Moseny u OpuruHaa He sSBISETCS HU
IIPSMBIM, HY KOCBEHHBIM, a YCTAHABJIMBACTCS B PE3yJIbTaTe HEKOTOPOI'O COITIALICHUS UCTIONB3YIOIINX

€€ CTOPOH (I€HBI'M = MOJIENIb CTOUMOCTH, YEPTEKU = MOJEIN KOHCTPYKLMH). C MOZEISIMH YCJIOBHOT'O
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noo0usl TPUXOAUTCS MMETh JIeJI0 4acTo, MOCKOJIBKY OHH SBIISIFOTCSI CIIOCOOOM MaTepHaIbHOIO
BOIUTOLICHHS a0CTPAKTHBIX MOJIENICH, MX BELIECTBEHHON (DOPMOIA. BCE-TaKM COXPAaHUTh BO3ZMOXXHOCTb
BO3BpaIlleHHs1 B a0CTpakTHYIO popmy. Takoe cornamienne mpuHUMAET BU COBOKYITHOCTH TPABUII IS
MOCTPOCHUSI MOJENEH YCIOBHOTO MOAOOMS M TIpaBWJI TOJBb30BaHUS WMH. llpuMepamu Moryt
BBICTYIIATh LIMPOKUM KJIACC MOJEIEH, CBSI3aHHBIX C YEJIOBEYECKOW NESTENBHOCTBIO: IMCBMEHHOCTD,
HOTHAsl IPaMoTa, KapThl MECTHOCTU U T. 11.[2, 11]

XoTsl YCIOBHOE MOJA00ME, B NMPHHIUNE, U HE TpeOyeT (HaKTHUECKOrO CXOACTBA, HO OHO
JOJDKHO CTPOUTCS C y4ETOM OCOOCHHOCTEH 4YeloBeKa — cO3/aTelss U IOTpeOuTens Mojenei
yCIOBHOrO mnoaodus. Beibop cumBoimku s 00o3HaueHHs LUGpP TOJIbKO Ha IEPBBIA B3I
Ka)XeTCsl NPOM3BOJBHBIM: Ha IPAaKTUKE apabckas CUMBOJMKA, B KOHIIE KOHIIOB, BBITECHMJIA
PUMCKYIO H3-3a CYILECTBEHHOI'O pa3ivyMs M yA0OCTBAa PYYHOrO BBIIOJHEHMs OIepaluil Haj
3HaKaMu 4yucel. B koMibproTepax s XpaHEHUs U 00paOOTKH HCIOJIb3YETCS TOJIBKO JABOMYHAS
cucrteMa mnpexacraBieHus uyucesn. I[lpy paboTe ¢ ITHUMM 4YMCIaMHM 4e€JIOBEK Al yAoOCTBa
UCHOJIb3yeT 0ojiee KOMIIAKTHYIO IIECTHA/IIATEPUYHYIO CHCTEMY, B KOTOPOW YEThIpE JIBOMYHBIX
paspsiia COOTBETCTBYIOT OfHOW Iwdpe. BriBox mHpOpManmy Ha SKpaH MOHHUTOpA WIIM TPHHTEP
MPOUCXOIUT B YIOOHOH ISl YeTIOBEKa, MPUBBIYHON BCEM JECATUIHON CUCTEME.

3aoanue

BBI6paTB mpouecc W/UId 00BEKT JJI1 MOJCIIMPOBAHMA. Y,Z[OCTOBepI/ITLCH B TOM, 4TO OHH
SABJIAIOTCA IIOAXOAAIIMMHU JJ15 BBIIIOJTHCHUA 3TOH 3aJa4u.

BrinonsuTh MOZICIIMPOBAHUC ITpoLECCa u/vH 00beKTa Ppa3IMIHbIMU CIT0CO0aMHU. OI_ICHI/ITL
AOCTOBCPHOCTDb KaXJ0i MOAEIN U ycuius, KOTOPbIC ObLIH MMOTpAa4YCHLI HA e€ co3gaHue.

KOHmpOﬂbele 60NPOCHL
B 1uem ocobeHHOCTH CO3JaHUs MOJAEIEH 00BEKTa U Hpouecca?

Uem nmo3HaBaTeNbHBIE MOJICTH OTJIMYAIOTCS OT TparMaTuyecKux?
Uto oToOpaxaroT cTaTUYeCKrUe MOAeIn?

B uém 3akiroueHa moyie3HocTh JMHAMAYECKUX MOjelIeii?

YT0 TaxKoe KU3HEHHBIH [TUKJI MOIEINA?

Yrto Takoe anropuTm?

Kakumu cBolicTBaMu 001a1aeT anroputm?

B uéwm 3akimoueHbl 0cOOEHHOCTH aOCTPaKTHBIX MOJIENIeH?

Yto npeacTaBisoT cob0i MaTepuanbHble MOJETN?

©CoN Ok wDdE

10 Kaknmu tumamu mogo0Oust MOTYT 00J1a71aTh BEIIIECTBEHHBIE MOJIEITH ?
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JlabopaTopnasi paGora Ne 6
IIpumenenune pasan4Hbix MeToauk (Mo OnrtHepy, SAury, Uepusky, KanuronoBy) nis
aHAJIM3a CHUCTEMBI

Lenv pabomur:
Oyenums pasnuuus 6 MemoOuxKax CUCMEMHO20 aHAIU3d, Npeoazaemvlx pasiudHbLMU
asmopamu.

Hudpopmayusn

KubepHeTnka u3y4aer npoueccsl MoaydyeHHs U Nepeaayn, HaKOIUICHUSI U Peo0pa3oBaHms,
nepepadOTKM M HCHOJb30BaHMSA MH(OpPMaUM B MalllMHAaX, JKUBBIX OpPraHM3Max U MX
00beTMHEHUSAX. Y CTAHOBJICHUE CBSI3U MEX/Y YIPABJICHUEM M HH()OPMAITMOHHBIMHU IPOIIECCAMH —
BaXHelIIee JocTwkeHue KuOepHeTMKH. OHO IO3BOJSET MOHATh TEXHOJOTHIO Ipolecca
yIpaBJIeHUS W, TJIABHOE, IMOJBEPTrHYTh €ro H3YYCHHUIO KOJHMYECTBEHHBIMH METOJIAMH.
OTnuuurenbHas yepra KHOEPHETHYECKOTO MOAXOAAa K IO3HAHHIO U  COBEPLICHCTBOBAHUIO
NPOIIECCOB YMPABICHHUS - HCIOJIb30BAHME WX AHAIOTOB B JXKMBOW W HEXHWBOH NpUpoAe
moaenupoBaHue. OCHOBHas 3ajada KHOCpHETHKH — JOCTHXKEHHE Ha OCHOBE NPUCYLIMX el
METOZIOB M CpPEACTB ONTUMAIBHOTO YPOBHS YIpPaBICHHSA, T. €. NPUHATHE HAMITYYIINX
ylpaBjieHYeCKUX pelieHuil. Takum o0pa3oM, KUOEpHETUYECKHM HA3bIBAECTCS TAKOE YIIpaBIICHHE,
KOTOpOE:

— paccMaTpUBaeT OPraHU3aIMI0 KaK HEKOTOPYIO OOJIbIIYIO CUCTEMY, KaXJIbI 3JIEMEHT KOTOPOH
Oepercss HE TOJNBKO caM Mo cebe, HO M KaK YacTh OOJBIIOH COBOKYITHOCTH, B KOTOPYIO OH
BXOJIUT;

— o0ecreunBaeT ONTUMAIILHOE PEIICHNE MHOTOBAaPUAHTHBIX JMHAMHYECKUX 3aJ1ad OpTraHU3allHH;

— HUCHOJb3YyeT CHeHU(pUUECKUe MEeTOJbl, BBIIBUHYTbIE KHOEPHETUKOM (0OpaTHYIO CBS3b,
CaMOpEryJIMpPOBaHNE U CAMOOPTaHU3ALIUIO U T. 11.);

— MIMPOKO TMPHMEHSET MEXaHHW3AIMI0O M aBTOMATH3ALMIO YIPABIEHYECKHX PAa0OT HAa OCHOBE
UCIIOJIb30BaHUS BBIYUCIUTENBHOM U YIPABIAIOMIEH TEXHUKU U KOMITbIOTEPHBIX TEXHOJIOTHH.

bnaromapst Takoii TpakTOBKE KHOEPHETHKA HAXOAMT MPAKTHYECKOE MPUMEHEHHE B CaMbIX
pa3INYHbBIX 00J1ACTAX JEeATEIbHOCTH YEJI0BEKa, B TOM YHCIIE U B 3KOHOMHUYecKoil. Ee npunoxxenue

K OKOHOMHKE TIOJy9WIO  HAWMMEHOBAaHWE OJKOHOMHYECKOH  KHOEPHETHKH,  KOTOpas

paccMaTpuBaeTCs Kak HCIOJIb30BaHME HAYYHBIX MOJXOJ0B, OCHOBHOI'O KOMIUIEKCA MOHATHH U

HAYYHBIX WHCTPYMEHTOB KHOCPHETHKH JUIS MCCIIETOBAHHUS SKOHOMHUYECKHX SIBICHUH M PEIICHHS

NPAaKTUYECKUX SKOHOMUYECKHX 3a/1ay.

N3 xubepHETWKM YNpaBICHHWE 3aMMCTBYET CIEAYIOIIWE 3aKOHBI W MPHHIUIBI
HE00X0/IMMOTr0 pa3HOOOpa3us, SMEPPKEHTHOCTH, BHEIIHEro JOMOJHEHUs, OOpaTHOH CBA3H,
BbIOOpa pEIICHUs, JCKOMITO3UIMM, a TaKXe HWEepapXuu YIpaBiIeHUs W aBTOMATHYECKOTO
PETYJINPOBAHUS UM CaMOpPEryaupoBaHus. [16]

3akoH HeoOxomumoro paszHooOpasus. Ilo ompenenenwto  Y.P. Dmbu, mepBbIit
(byHaaMeHTaNbHBIA 3aKOH KHOEPHETHKH 3aKJII0YaeTcss B TOM, 4YTO pPa3HOOOpa3Hue CIOXKHOMN
cucTeMbl TpeOyeT ympaBlieHHUs, KOTOpoe camMo 00jafjaeT HEKOTOphIM pa3HooOpaszueM. MHaue
rOBOps, 3HAYUTEIbHOE pa3zHOOOpa3ue BO3JCHCTBYIOIIMX Ha OOJBIIYI0O U CIOXKHYIO CHCTEMY
BO3MYIICHUH TpeOyeT aleKBaTHOTO UM pa3Hoo0pa3us €€ BO3MOXKHBIX COCTOSTHUN. Eciu ske Takas
a/IeKBaTHOCTh B CHUCTEME€ OTCYTCTBYET, TO A3TO SIBJSETCS CIEJACTBUEM HapyIICHUS MPUHIMIA
IIEIIOCTHOCTH COCTABIISIONINX €€ YacTel, a IMEHHO — HeJJOCTATOYHOTO Pa3HO0Opa3usl 3JIEMEHTOB B
OpraHU3alMOHHOM OCTPOEHUH YacTei. [17]

OrpannyeHne pa3HOOOpa3us B TIOBEJCHUN YIPABISIEMOTO 00BEKTa JOCTHTACTCS TOJBHKO 32
CUET YBEIMYCHHS pPa3HOOOpa3usi opraHa yrpasieHHs (yImpaBieHUYECKHX KoMmaHna). YToOsl
JOCTUTHYTh MHMHUMYMa pa3HOOOpa3usi BBIXOAHBIX peakUUid (pe3yabTaToOB JESTEIbHOCTH)
CHCTEMBI, YIIPABISIONINNA OPTaH J0JDKEH OBITh CIIOCOOCH K BHIPAOOTKE OMpPEeIEHHOI0 MUHUMYyMa
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KOMaHJ ¥ cUrHajioB. Eciu ero MOIIHOCTh HUKE MUHUMYMa, OH He cIoco0eH 00ecreynTh MOTHOe
yIpaBIcHUE.

[Ipouecc ympaBineHuss B KOHEYHOM CYET€ CBOAMTCS K YMEHBUICHHIO pa3zHOOOpas3us
COCTOSIHUM YIIPABIISIEMON CHCTEMBI, K YMEHBIIECHUIO €€ HEONPEAECICHHOCTU. B COOTBETCTBHM C
STUM 3aKOHOM, C YBEJIMYEHHEM CIIO)KHOCTH YIPABISEMON CUCTEMBI CIOXKHOCTH YIPaBISIEMOTrO
0J0Ka TakKe JO0JDKHA MOBBIIAThCs. [109TOMY Bece Ooibllee yCIOKHEHUE ammapara yrpaBJIeHUS
KOPIOpalUsIMH, XOJJAMHIaMH, (PMHAHCOBO-TIPOMBIIINIEHHBIMU TPYIIaMH, U T. . OpraHU3alUsIMU
M UX 4YacTAMH B COBPEMEHHBIX YCIOBHUSX - 3TO 3aKOHOMEpHBIA mpouecc. [pyroe neno, 4ro
BOCTIOJIHATH Pa3HOOOpasue ynpapisIoieil CUCTEMbl HYKHO 3a CYET BHEAPEHUSI KOMITBIOTEPHBIX U
JIPYTHX MPOTPECCUBHBIX TEXHOJOTHM yNpaBiICHHs U MAaTeMaTHYECKHMX METOJOB, a HE 3a CYeT
IIPUBJICYEHUS] TOTIOJTHUTEIBHBIX JIFOJICKUX PECYPCOB.

3aK0oH HEOOXOAMMOTO Pa3HOOOpaszus MMEeT MPHUHILMIINAIBLHOE 3HAYeHUe IJs pa3paboTKU
ONTUMAIILHOW CTPYKTYpBI CUCTEMBI YIPABICHHS, aHAJIN3a CUTYAI[MH U MPUHITHS KOMIIETCHTHBIX
pemienuid. Ecnu neHTpanabHBIA OpraH YIpaBJICHHUS IMPU COXPAHEHHWU Pa3yMHBIX pa3MEpOB HE
o0nanaer HEOOXOAUMBIM PAa3HOOOpA3UEM, TO CIEAYET Pa3BUBATh HEPAPXUUYECKYIO CTPYKTYPY,
nepeaaBasi MPUHATHE ONPEACTCHHBIX PElICHUN HAa HUKHHE YPOBHHM M HE JOIYCKas, YTOOBl OHU
IpeBpallaIuch B IEpeJaTOYHbIe UHCTaHIMU. [17]

MeTo0510THsI CUCTEMHOTO aHaJIW3a MPECTAaBIsSIeT CO0O0W JTOBOJILHO CIOXKHYIO M MECTPYIO
COBOKYITHOCTb ITPHUHITUIIOB, TIOAX0/I0B, KOHIICTIIUI 1 KOHKPETHBIX METOJI0B, 1 METO/IHK.

Jlo cux mop HEeT eAMHOrO MOAXOAa M KiIacCU(pUKAIUU MMEIOIIUXCS METOJIUK CHCTEMHOTO
aHaJIM3a, OJHAKO CYIIECTBYET HECKOJbKO HamOOJee H3BECTHBIX M IOMYJISAPHBIX METOJUK,
UMEIOLINX CBOM OCOOGHHOCTH KOJMYECTBA U COJEpXKAHUS DITalloOB CHCTEMHOIO aHallu3a.
Paccmotpum ux Himke. [3]

[To C. OnTHepy aHATN3 CUCTEMBI IPOBOJIUTCS B CJIEAYIONIEH OCIEI0BATEILHOCTH |
WnenTuduxamnms CHMITOMOB;
Omnpenenenne akTyallbHOCTH MPOOIEMBIL;
Ornpezenenue nenu;
BckpbiTHE CTPYKTYpBI ccTeMBbI U €€ 1e(DEeKTHBIX 3JIEMEHTOB;
Omnpenenenne CTpyKTypbl BO3SMOKHOCTEH;
HaxoxneHue anbTepHaTHB;
OneHka anbTepHaTHB;
Br160p anbTepHaTUBEI;
CocraBneHue peleHuii;
0. [Tpru3Hanue peneHust KOJIJIEKTUBOM UCIIONHUTENEH U PyKOBOACTBOM;
11. 3amyck mpoliecca peaiu3aluy peleHus;
12. YnpasieHue npoleccoM pealu3aluy pelieHus;
13. OrieHka NMOCNEeCTBUN pealh3aliu.

BOoo~NoORWDNE

ITo C. SIury MeTtoauka mpoBEAECHUSI CACTEMHOI0 aHaIM3a CIeAYIoNas:

OnpenenexHue 1eneil Opranu3alni;

BrrsBnenue npo6iieM opraHu3zaimu;
Hccnenoanue npo0sieM U MOCTAHOBKA TUArHO3a;
[Touck pemenus npoodIeMsl;

OrneHka Bcex aqbTEepPHATUB U BBIOOp HAWITyUIIEH;
CornacoBaHue pellIeHUI B OpraHU3ally;
VYTBepxKIaeHUE peleHns;

[TonroroBka K BBOLY;

VYrpapieHnrne NIpUMEHEHUEM PEICHMUS;

10. [TpoBepka 3pHEKTUBHOCTH pEILICHHS.

©CoNoR~WNE

[To FO.U. YepHsAKY [TPOBECTH CUCTEMHBIN aHAIN3 MOKHO CJIEIYIOLIMMHU dTanamu [6]:
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AHanmm3 npoOJIeMBbl;

OrnpezesieHne CUCTEMBI;

AHaIU3 CTPYKTYPBI CUCTEMBI;

®opmupoBaHue o01IeN LENU U OCHOBHOTO KPUTEPHS;

JlexoMmo3uIIMs 1€, BBISIBIICHHE TOTPEOHOCTH B pecypcax, Mpoleccax;
BrlsiBneHrE pecypcoB U MPOLIECCOB, KOMIIO3ULIUS LENH;

[IporHo3 u aHanu3 OyIyIIUX YCIOBHIA;

Onenka nenel u CpeicTs;

Ot6op BapuaHTa;

HB©Oooo~NoOhWDNE

0. JlnarHo3 CcyiecTBYIOIIEH CUCTEMBI;
11. ITocTpoeHne KOMILUIEKCHOU ITPOrpaMMBbI Pa3BUTHS,
12. [IpoekTupoBaHue OpraHU3aUN IS TOCTHIKEHUS TEITH.

ITIo 3.A. KaIII/ITOHOBy BBLACAKOT CJICAYIONIUE TIOCICAOBATCIIBHBIC 3Tallbl CUCTECMHOI'O
aHaJIM3a:

1. ITocTaHOBKa 11€JIel 1 OCHOBHBIX 3a/1a4 UCCIICIOBAHUS;
2. OrnpejneneHre rpaHul] CUCTEMBI C LIEIbI0 OTACICHHUS 00BEKTa OT BHEITHEH CpeIbl,
pa3rpaHUYEHUs €r0 BHYTPEHHUX U BHELIIHUX CBSI3EH;
3. BrisiBIeHHE CyTH LIETOCTHOCTH.
Pexomenayercst Uil JOCTUKEHUS HAUITYUYIIErO Pe3yJibTaTa IPUMEHATh HECKOJIBKO METOJIUK

JIJIS. CHCTEMHOI'0 aHaJIM3a OJHON U TOM Ke CUTyalluu.

3aoanue

BriGepute HekoTOpyro cuctemy u uccienyite e€. [lpoananusupyiite cucreMy COTJIacHO
JTarnaM CUCTEMHOI'O aHaju3a, onpeneneHHbM B MeToaukax C. OntHepa, C.fura, FO.U. Yepnska
u O.A. Kanuronosa. Pe3ynbraTel mpejcTaBbTe€ B BHJE CBOJHOM TaOJMIbI, CIPYNIIHUPOBAB IO
CTPOKaM CXOXHE 3TaIlbl.

Konmponwsnuvie 6onpocwi

KaxoBa 065acTh HHTEpECOB KUOEPHETUKHU KaK HAyKu?

Kakoe ynpaBieHue Ha3bIBaeTCs KHOEPHETHUECKUM?

O 4éM roBOpHT 3aKOH HEOOXOAMMOTO pazHOOOpas3us, chopmyaupoBaHHbii Y.P. Dmbu?

Yro Takoe METOIMKa CUCTEMHOTO aHaNIHu3a?

Kakue cxoxue sTanbl B pa3IuyHbIX METOIMKAX aHAJIN3a CUCTEM.

HazoBuTe HECKOIBKHMX aBTOPOB METOAMK CHCTEMHOTO aHAIN3A.

B dyem otiimune metoank cucteMuoro ananusa C. Onraepa u C. Sura?

B uem cytp MeToauku cucremHoro ananusa FO0.M. Yepnska?

[Tepeuncinre 3Tanel ananu3a cucteMsl o J.A. KanutoHoBY.

0. Yro sBIsETCS OCHOBAaHMEM JUIsl OLEHKU 3()()EKTUBHOCTH HPUHATBHIX MO HUTOTaM
aHaJM3a CUCTEMbI PEIICHUI?

BOoo~NoOAWDNE

JlabopaTopnasi paGora Ne 7
OmnpenesieHne HAWJIYYIIEro ¥ ONTUMAJIBLHOIO pemieHuii. Ucnosb3oBanue npunuuna [apero
JJIS AHAJIN3a CUCTEeMbI
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Lenv pabomot

O3HaKOMUmMbCsL ¢ NOHAMUAMU HAULYYULE20 U ONMUMATbHO20 peuleHus. UCCIe008amy
2PaHUYbL NPUMEHUMOCMU 2paduuecKux Memooo8 OnpeoeneHus peuleHus 3a0auu, U3yyumo
OCHOB8bI ONMUMU3AYUY U 0DIACb Peulaembix 3a0ay.

Hudpopmayusn

B 1897 roay wranbsHckuii skoHomuct B. Ilapero, uccnegoBaBuiuii pacrpenencHue
MaTepuaibHBIX PECYPCOB CPEIH Pa3IMUYHBIX CIOEB HacelleHUWs AHIJIMU TOTO BPEMEHH, BBIBEI
dbopMyiy, IMOKa3bIBAIOILYIO, YTO Ojlara pacmnpeensioTcss HepaBHOMEpPHO. JTa Teopus Oblia
MIPOWJLTIOCTPUPOBaHa rpaduyeckn amepukaHckuM 3koHoMmuctoM M. C. Jlopenmom B 1907 roxy
nuarpammoii. O6a y4yeHBIX MOKa3ajiH, YTO B OOJBIIMHCTBE CIy4yaeB HAUOOJbIIAS 0JIS J10XOA0B
wH OJ1ar IPUHAJUICKUT HEOOIbIIOMY YncTy Jitonel. Tak Obut 3ayoken 3akoH 80/20, KOTOpHIH, K
cokaneHuto, caMm [lapeto He cMOr KOppeKTHO oOBSCHUTH. M3-3a 3TOro OH ObLT OCTaBieH 0e3
BHUMaHus ax 10 1949 roma, korma mpodeccop wu3 TapBapackoro YHuBepcuTeTa
Jxopmxk K. 3und oOpatiil BHUMaHKUe Ha CIEAYIONIYI0 3aKOHOMEPHOCTh. OH MPHILENT K TOMY, YTO
okosio 20-30% ycunuit narot pe3yabTaTuBHOCTH B 70-80% OT MakcuMyma, KOTOPBIA MOXHO OT
HUX MoayuuTh. Takum obOpaszom, 3und 3aHOBO OTKpbUT HpuHIMI [lapero, moka3zaB OCHOBBI
CcaMOOpraHu3alMK BcexX pecypcoB. [18]

Hoxrop W. JLxypan  nOpuMEHWI — auarpammy
M.C. JlopeHua, uccinenys CTaTUCTUKY paclpeieIeHHs
Opaka Ha MPOW3BOJICTBE, €Ille Pa3 MOATBEPAUT MPUHIIUT
80/20, u uU3man KHUTY, B KOTOPOH cPOpMHUpPOBAT 3aKOH
«HEMHOTOro, HMEIOILIEro permiampiiee 3HaueHue». OH
yKazajl, 4yTo B OOJBUIMHCTBE CJIy4aeB IOJaBIISIOIIEe
qucio JAePEeKTOB W CBSA3aHHBIX C HHUMH TOTEPh

BO3HHUKAIOT U3-3a OTHOCHTEILHO HEOOJBIIOr0 4YHCIIA
IMPUYMH. HpI/I OTOM OH WUIIOCTPHUPOBAII 3TO C IMMOMOMIIBIO AWarpaMmbl, KOTOpas IIOJy4duIa
Ha3BaHUC OUArpaMMbl HapeTo. Y4eHblil B CBOCH PYKOIIUCH MMPU3BIBAI K MAaCCOBOMY BHCAPCHUIO
JAaHHOT'O IPpUHIUIIA B PA3JINYHBIC C(I)epbl IMPpOU3BOJACTBA, I[a6BI HCKOPCHUTDH 6paI< N IIOBBICUTH
Ka4uCCTBO BBIITYCKACMBIX TOBAPOB.

CerofHss 3TOT 3aKOH MpPHUMEHSETCS NPAKTUYECKH B JIHOOBIX OOJIACTIX JEATETBHOCTH.
SnoHCKMI COI03 Y4EHBIX U MHXKEHepoB B 1979 r. Bkmouws nuarpamMmy Ilapero B cocraB cemu
METOJI0B KOHTPOJISI KaUeCTBa.

Htak, B obmem cuydae, «l[Ipunmun 80/20» rmacut, 9TOo HEOOMNbINAS AOMS TMPUYHH,
BKJIQJIbIBAEMBIX CPEACTB WJIM MPUIATAEMBIX YCUIIUH, OTBEUYAET 3a OOJNBIIYIO JIONI0 PE3yIbTaToB,
MOJTy4aeMOU MPOTYKITUH WK 3apab0TaHHOTO BO3HATPAXKICHUS.

Hampumep, Ha nonyuyenue 80% pesynbTatoB yxoauT 20% Bcero 3aTpay€HHOIO BPEMEHH.
BoeixoauT, uro Ha mpakTuke 4/5 NPHIOKEHHBIX YCHJIMN NpPaKTUYeCKH HUKAK HE BIUSET Ha
pe3yJbTarT.

Takum o6Opaszom, [lpunoun 80 nHa 20 yTBepKIaer, YTO AMCIPONOPLHS SBISCTCS

HEOTHhEMJIEMBIM CBOMCTBOM COOTHOIIICHUS MCKAY NpUINHAMU U PE3yJIbTaTaMH, BKJIAAbIBACMbIMU
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U IIO0JIy4aCMbIMH CpCACTBAMU,

npujaaracMbIM  yCUJIMAMU W BO3HAIrpaXXJICHUCM 34 HUX.

Bripaxxenue «80/20» xopolo omMchiBaeT AaHHYIO aucnpornopuuio: 20% BIOKEHHBIX CPEACTB
npuHocsaT 3a 80% otnaun; 80% crnenctBuii mpoucrekatoT u3 20% npuunh, 20% ycuiauil narmt
80% pe3ysabTaToB. [18]

Ta6muma 3. — [Ipumepsr npumenenns «IIpuniumna 80/20%

UYro onpenenser «IIpuHuumn

Obnactp R0/205
MIPUMEHEHUS 50% 80%
ACCOPTHUMEH o0t
T 00BEM IPOIAK
busnec
MOKyIaTee MPOLICHT
1 PUOBLITN
[TpownsBoic HCXOTHBIX CTOUMOCTH
TBO MIPOJYKTOB TOTOBOTO MU3/ITIHS
MIPECTYITHU MIPECTYILICH
KOB ui
BOJIUTEJICH JTII
O61ecTBO Opayromu pa3BoOB
XCsl
BO3MOXKHOC
JeTen Teu CHUCTEMBI
o0OpaszoBaHHs
ONIeXKIBI B BpeMsl
rapaepobe WCTIOIb30BAHMS
JIO’KHBIX
Jlom MIPpUYUH cpabaTbhIBaHUM
CUTHAJN3alluU
. . HaKaruiMBae
nercTBuit
MOI'0 Mycopa

I[BI/IFaTeJ'IB BHYTPCHHCT'O CropaHHusa

HarsiiHO cnpaBeanuBocTs [Ipunnuma 80/20: 80%

SHEPTrHuu, BBIACIHUBIICHCS IIpU CropaHuM TOIUIMBA, TCPIACTCHA, a KOJICCaM IICPpeAACTCA JIMIIb 20%

Bce sHeprun. Ot 20% Tormsa npousBoait 100% Bcero ABMKEHUS.

Juarpamma ITapeTo — HHCTPYMEHT, O3BOJISAIOIMI pacpeAeIuTh YCUINS s pa3peleHus
BO3HHUKAIOIIUX MpPoOJeM U BBIIBUTh OCHOBHBIE MPUYUHBI, C KOTOPBIX HYXHO HAYHMHATH

JIelicTBoBaTh. Pa3nyaroT ABa BUIA Auar paMMm HapeTo — IO pe3yJjibTaTaM U NIpUYHNHAM.

I[I/Ial"paMMa HapeTo o pe3yjibTaTaM ACATCIbHOCTHU. OTta AuarpaMma IMnpeaHadHauCHa JIs

BBISIBIICHHS TJIaBHOM HpOGJ’ICMLI

JEeSITENLHOCTH:

— KadcCTBO: ,Z[C(I)CKTBI, ITIOJIOMKH, OIJ_II/I6KI/I, OTKa3bl, pPCKJIIaMalluu,

POYKIMK;

— cebecTouMoCTh: 00beM NIOTEPH, 3aTPATHI;
— CpOKHM IIOCTAaBOK: HEXBATKa 3a11acoOB, OIIMOKH B COCTABICHHH CUETOB, CPHIB CPOKOB MOCTABOK;

— 0e30MacHOCTh: HECUACTHBIE CITy4au, Tparndeckue onroOKu, aBapuu.

U  OTpPaAXaCT CICAYIOINUC HECKCIATCIBHLBIC PC3YJIbTAThI

BO3BpAaThL
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Huarpamma Ilapeto mo mnpuuumHaMm. DTa auarpaMMa OTpakaeT MPHYUHBI IPOOIIEM,
BO3HMKAIOIIKX B XOJI€ IPOU3BOACTBA, U UCIOJb3YETCs U1 BBIABICHUS IVIABHOU U3 HUX:

— UCHOJHUTENb paboThl: CcMeHa, Opuraza, BO3pacT, OMNBIT pabOThl, KBATU(PHUKAIH,
VHIUBHTyJIbHBIC XapaKTePHCTHKH;

— o00opyaoBaHWE: CTAHKH, arperarbl, MHCTPYMEHTbI, OCHACTKa, OPTaHU3aLUsl HCIIOJIb30BAHMS,
MOJIEJIH, I TAMIIBL;

— CBIPbE: U3TOTOBHUTENb, BUJ CHIPBS, 3aBO-IIOCTABIINK, TAPTHUS;

— Meron ~ pabOTBL:  YCIIOBHS  HPOW3BOJACTBA,  3aKa3bl-HAPSIBI,  NpHEMBl  palOTHI,
MOCJIEI0BATEIBHOCTD OTIEPALIUi;

— HM3MEpEHUs: TOYHOCTH (yKa3aHUH, YTCHHS, TPUOOPHAs), BEPHOCTh M MOBTOPSIEMOCTh (YMEHHUE
JaTh OJMHAKOBOE YKa3aHWE B TOCIEAYIONIMX H3MEPEHHUSX OJHOTO M TOTrO K€ 3HAYCHHs),
CTaOMIBHOCTH (TIOBTOPSEMOCTh B TEUCHHUE JIIMTEILHOTO TIEPHO/IA), COBMECTHAsI TOYHOCTb, T. €.
BMECTE C MPUOOPHOI TOYHOCTHIO M TapUpOBAaHHEM NPHOOpa, THUI U3MEPUTENBLHOrO Mpubopa
(anayoroBsliii i mudpoBoii). [18]

[Toctpoenue auarpammsl [1apeTo COCTOUT U3 CIETYIONIMX [I1aroB:

Hlar 1. Ilpeamosaraercsi, YTO Ha MJAHHOM OJTale Mbl YXE HMEEeM pe3ylbTaThl BCeX
OpeIbIAYIIMX I1aroB M0 PeUleHuto npobieM: (GopMyIupoBKa U MOCTaHOBKA MPOOJIEMbI, aHAIU3
ee, cOOp HEOOXOOMMBIX IaHHBIX M (PUKCAIMs UX B KOHTPOJBbHBIX JIMCTKaX. [ljig mocTpoeHus
JuarpamMmbl Heo0X0uMo pa3zpaboTarh OaHK TaOIMIIbI, B KOTOPYIO 3aHOCHT:

— TUnbl (MPU3HAKH) CiIydaeB, (akTOB (JaHHBIC JIydIle BCEro pacmojaraTh B YOBIBAIOIIEM
HOpsi/IKE - B Hayajie TaOJIULbl TUIl COOBITHS, UMEIOLIMHA HauboIblee KOJIMYECTBO TOBTOPEHUIH,
B KOHIIE TaOJIUIIbI - HAMMEHBIIINN );

— KOJINYECTBO IOSIBJIEHUH (IOBTOPEHMIT) KQXKI0T0 THIIA;

— HaKOIUICHHAsl cyMMa 4HKcia KaXJ0oro TUMa (C HapacTarolIMM MTOTOM: K YHUCIY MPEeAbIIyLIEro
TUIa MpUOaBIIeTCs clenyolee);

— TMPOLIEHT YMca M0 KaXA0My MIPU3HAKY B 00IIEH CyMME;

— HaKOIUICHHBIH MPOLEHT (C HApacTaIOIUM UTOTOM).

B Tabnuue cienyer mojacuuTaTh OOLIYIH0 CyMMY KOJIMYECTBA CIIy4yaeB MO BCEM THIIAM

(mpu3HaKam).
[ar 2. Jlanee He0OX0IUMO HAYEPTUTH OJIHY TOPU3OHTAIBHYIO U JIB€ BEPTHUKATHHBIE OCH.

— BEPTUKAJbHbBIE OCH:
e JieBasi OCh C MHTepBaslaMu OT 0 10 00IIel CyMMBI KOJINYECTBA BBISIBICHHBIX CIIY4aes;
e 1paBas ochk ¢ uHTepBasiamu ot 0 1o 100.

— TOpHU3OHTaJbHAsE OCh. MIHTepBanbl Ha HEH MOJKHBI OBITh OJMHAKOBBIMH U COOTBETCTBOBATH
YHCIly TUIIOB (MIPU3HAKOB), YKa3aHHBIX B TaOJIHIIE.
[Har 3. Ctpoutcst cToa0MKOBasi AUAarpaMMa 10 3HAYEHHUSIM TUIOB (MPU3HAKOB) CIy4aeB U

KymynsaTuBHas kKpuBas (kpuBas Ilapero). Ha BepTukansx, COOTBETCTBYIOLIUX IMpPaBbIM KOHLIAM
KQKJIOr0 MHTEpBAJIa HAa TOPU30HTAJIBHOM OCH, HAHOCATCA TOYKM HAKOIUIEHHBIX CYMM
(pe3yabTaTOB MIIH MPOLEHTOB) U COSAMHSAIOTCS MEXKAY cO00i OTpe3KaMu NpsSMBIX.

Illar 4. Ha AuarpaMme pacrojararoTcs BCC 0003HaYCHHS U HaAIIMUuCH:

— HAJNUCH, Kacalollhecs JuarpaMMmbl (Ha3BaHHE, pa3METKa YHCIOBBIX 3HAYEHMH Ha OCHX,
HAaUMEHOBAHHME KOHTPOJIUPYEMOTO U3/eNns (COOBITHS), UMSI COCTaBUTEIS JUarpamMmbl);

— HAJIMUCH, Kacaroluecs JaHHbIX (mepuoa coopa uHpopMarmm, 0ObEKT UCCIEIOBAaHUS U MECTO
€ro MPOBEeCHHUS, 00IIee YUCIIO 00BEKTOB KOHTPOJIs) (puc. 15).

42



_ —100%
Kpngraa ﬂapgim ,/

- . w___...--"""-i ~

T
[MponenTHad Mepa dakTopa
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Konmuectsennas Mepa gakropa
(3aTpaThl HA W3rOTOBIACHHUE)

4

(3arpaTel Ha W3rOTOBIEHHE, %)

1 2 3 4 5 ]
HMecnenyembie hakTopsl (HoMepa wanenui): (1—5) — dakrops,
MPENCTABIAIINE HHTEPEC; b — Mpoune (hakTopw

Pucynok 15. ITpumep nocrpoenus auarpammsl [lapero
CogeTsl 110 ocTpoeHuto auarpaMmsl [lapeto:

1. Cnenyer ucronb30BaTh pa3Hble KJIacCU(PHUKAIMU U COCTABUTh KaK MOXKHO OOJIbIIE JAMArpaMM
[Tapeto. Cytp mpoOieMbl MOXXHO YJIOBHUThH, HaONIOHas sSBICHHE C Pa3HBIX TOYEK 3pEHUS,
MO3TOMY Ba)XHO OMpPOOOBaTH pa3iMyHbIe MYTH KIacCU(PHUKAIMU JAaHHBIX, MOKA HE BBISBSTCS
HEMHOT'OUMCJIEHHbIE Ba)KHbIE (PAKTOPBI, UTO U CIYKUT 1iebto aHanu3a [lapero.

2. HexxenaTenbHO, 4TOOBI Ipymma «Ipouue» (HakTopsl (WK OT «IAPYTHE») COCTaBsia OOJIBIION
nporeHT. Ecnu Takoe MpoucXOAWT, 3HAYUT, OOBEKTHl HAOIIOACHUS pacKiIacCH(PUIMPOBAHBI
HENPAaBWJILHO U CJMIIKOM MHOTO OOBEKTOB IMOMAN0 B OJHY rpymiy. B 3tom ciydae Hamo
UCIIOJIb30BaTh IPYTOil MPUHLIKI KIACCU(PHUKAIHH.

3. Ecnu maHHBIE MOXHO MPECTaBUTH B JICHE)KHOM BBIPAYKEHUH, JIyUIlIe BCETO MOKa3aTh 3TO Ha
BEPTUKAJIBHBIX OCsX auarpammsl [lapero. Eciy Henb3s OLIEHUTH CYIIECTBYIONIYIO Mpo0iIeMy B
JICHE)KHOM BBIPQKEHUHU, CaMO HCCIIEJIOBAHUE MOXKET OKa3aThcs Hed()(HEeKTUBHBIM. 3aTparhl —
BAYKHBIN KPUTEPUM U3MEHEHUH B YIIPABICHUHU.

Tepmun «ONMUMATLHOCIbY — O3HAYAEM  XAPAKMEPUCMUKY Ka4yecmed NpUHUMAeMblx

peuwitenuti (ONMUMAanbHoe peuileHue 3a0a4u, ONMUMALbHLIL NIAH, ONMUMATbHOE YNpasieHue),
Xapakmepucmuky COCMOAHUS CUCmeMbl UIU ee No6edeHuUss (ONMUMAlbHAs MPaeKmopus,
OnMuUMaIbHoe pacnpeoenerue pecypcos, OnmumalbHoe QyHKYUoHuposanue cucmemol) u op. Bcé
9MO He abconiommuvle NOHAMUA. Helb3sl 2060pUMb 00 ONMUMATLHOCMU 8000uje, 6He YCI08Ull U
0e3 mouHo onpeodeieHHbIX Kpumepues onmumanbHocmu. Pewenue, naunyuuee 8 oOHux yciogusx
U ¢ MOYKU 3PeHUsl OOHO20 KPUMEPUsl, MOA#CEM OKA3AMbCs OANIeKO He IYUUWUM 8 OPY2UX YCI0BUAX U
no opyeomy kpumepuio. IlpumenumenvHo K OOAbUWUHCIMEY CUCMEM, NPUXOOUMCS YUUMbIEAMD
makace axmop ycmouduugocmu npeoiazaemozo peuwienus. Moowcem okazamvcsa max, ymo
ONMUMATBHBIN PACYEMHbIU NIAH HEYCMOUYU8: 1odvle, 0axce He3HAYUmMenNbHoe OMKIOHEeHUs Om
He20 MO2ym Npusecmu CUCmemy K He2amueHbIM NOCLe0Cmeusm u oasxce K Kpusucy. M1 ¢ smom
cryyae yenecoobpasHee NPUHAMbL He CAMbIU ONMUMANbHLIL, HO OOjee YCMOUuYUGbvll NIaH,
OMKJIOHEHUSI OM KOMOPO20 OKANXCYMCS He Cmolb onacHulmu. Kpome mozo, nockonbky mooensb
HUK020a He Obleaem MOYHbIM ONUCAHUEM CUCMEMbl, MO U NOJYYeHHOe HA e€ OCHOGe peuleHue
Makoce He ABNAEMC 00A3AMENbHO HAUTLYYUIUM DeuleHueM peanvbHou 3aoaudu. M ece e oHO

Jyuue 11006020 0py2020 peuietus, NOIYYeHHO20 UHBIMU Memooamu u ¢ opyeumu kpumepuamu. [19,
20]
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HUmanvanckuii sxkonomucm B. [lapemo mamemamuuecku cghopmyauposanr 0OuH u3 cambvix
PACRPOCMPAHEHHbIX KpUMEPUe8 OnmuMaibHOCMU, KOMopblil NOLYYUTL NPUMEHEHUE He MOIbKO 8
9KOHOMUKe, HO U 6 ecmecmeeHHblX Haykax u mexuuke. Ilapero chopmMyaHpoBan €ro Tak:
«Crnenyer cuuTarh, 4YTo J000E U3MEHEHHE, KOTOPOE HUKOMY HE MPUUYHHSET YOBITKOB U KOTOPOE
MPUHOCUT HEKOTOPBIM JIIOJISIM MOJIB3Y (M0 UX COOCTBEHHOH OIIEHKE), SIBJISAETCS YNyULICHHEM).
Kputepuii Ilapero mpumensiercs npu pelIeHUSX TaKUX 3a/ad, KOrja ONTHMHU3alUs O3HA4aeT
yIydllIeHUE OJHUX MOKa3aTeNel MPH YCIOBUHU, YTOOBI IPYTrUe HE YXYALLIAIKCH.

3aoanue

Bvibpams cucmemy unu npoyecc oaa auanusa. Ilocmpoums ouacpammuvr Ilapemo no
APUYUHAM U 1O  Pe3YIbmamam OesameibHOCMU CUCTeMbl, UCCie008as pgdexmusHocmu
cucmemvl/npoyecca, ucxoos uz «llpunyuna 80/20». Oyenums KoppexmHocms memooa.

KOHmpOJ'leble e8onpocol:

1.Kem u korna 0611 copMyIMpOBaH 3aKOH «HEMHOTOT'0, HMEIOIIETO PEIaroliee 3HaYeHUE»?
2.Yto 00bruHO mimoctpupyet Kpusast [1apero?

3.Uro BeisBisieT auarpamma [lapero mo pesynbratam nesTeabHOCTH?

4.Yro nokaspiBaet Auarpamma Ilapero no npuunnam?

5. B uém 3axitouaercs 3aaya ONTUMAIbHOIO YIPaBICHUSA?

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

7.Yto oOuiero u B uéM pa3ianuus Mexay auarpamMmoit [lapero n nuarpammoit Mcukasa?
8.KakoB anroput™m noctpoenus auarpammel [lapeto?

9.IlpuBenute coOCTBEHHBIE PpUMEPHI paboThI prHIHUTIA «80/20%.

10. Kak Mo>xHO ucnonb3oBath npuHuui Iapeto B yuéoe?
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JlabopaTtopHas pa6ota Ne 8
MeTtoanl uccaeaoBanus cucTeM. MeToa CHHEKTHKH

Lenv pabomut

Hayuumuca naxooums ananocuu u memagopul 015 npoyeccos u AeieHull, NPOUCX00AUUX 6
MEeXHU4eCcKUx U 8 NPUPOOHLIX CUCEMAX.

Hugpopmayusn

TepMI/IH «CHUHCKTHKA» 3aMMCTBOBAH M3 TI'PCUYCCKOI'O A3bIKA. On o3Hagaer COCIUHCHUC
BMCCTC PA3JIMYHBIX U HC UMCIOIIUX BUIAUMBIX CBSI3€H DJIEMEHTOB.

B 1980 rogy aBoe yuénbix u3 Mwuuuranckoro yHuBepcurera (CLLIA) Mopu I'mk u Kur
Xonuoak. 3amanuch B CBOEM HccienoBanuu (puc 16) Bompocom: «OTKyna BO3HHKAIOT HOBBIE
unen?»

COGNITIVE PSYCHOLOGY 12, 306355 (1980)

Analogical Problem Solving

Mary L. Gick anxp KeiTH J. HoLyoak
University of Michigan

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

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

Pucynok 16. ®parmeHT cTaThy, MOCBALIEHHON UCCIIEIOBAHUSM PEIIEHUs TPOOJIEM METOIOM
aHajorun

B cBoéM 50-cTpaHNYHOM MCCIIEIOBAHUH OHH JIOKA3aJIH, 9TO OOJIBIIMHCTBO OOIIHNX BBIBOJIOB
CACIaHO TpU OOHaApyXeHWU mojodus (aHamorumii u Meradop) Mexay IByMs wid Oosee
cutyansiMu. [lpuembl MCMONBb30BaHUS aHAJOTUHA OTHOCATCS K METOJaM IICUXOJOTUYECKOU
AKTHBU3ALMHU TBOPYECKOTO MbIILIEHHUS. [21]

Haubonee HHTEPCCHBIM MCTOAOM, HCIIOJB3YIOIIUM AaHAJIOTHH, SABJIACTCA «CHUHEKTHKAY) —
METO/I PelIeHUsI N300peTaTeIbCKUX 3a/1a4 M MIOMCKA HOBBIX OM3HEC UEH rPpYIoi CIennaIiucToB,
HIMPOKO MCTIONB3YIOIMIUX PA3IMYHBIC TUIBI aHATIOTHH. DTOT MeTo/ ObLI mpenoxkeH Y. ['opaoHoM
(CHIA) B 1952 romy. OH OCHOBaH Ha CBOMCTBE YEIIOBEYECKOTO MO3Ta YCTAaHABIMBATh CBS3U
MEXIYy CIOBaMHU, MOHSATHUSIMH, YyBCTBAMH, MBICISIMM, BIEYATICHUSIMH, T. €. YCTaHABIUBATH
ACCOITMATUBHBIE CBSI3U. JTO MPUBOAUT K TOMY, YTO OT/AEIBHOE CIIOBO, HAOMIOJACHUE U T. TI. MOTYT
BbI3BATh B CO3HAHUHU BOCIPOM3BEACHUE PAHHEE MEPEKUTHIX MBICICH, BOCIPUITUH, U ""BKIIOYUTH"
OoraTtyro HMH(OpPMALMIO MPOILJIOTO OMBITa JUIsl PEHICHUs IMOCTaBJICHHON 3afaud. DTOT METOJ]
OTHOCHUTCS K 9BPUCTUYECKHM METO/IaM.
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[Tono6HO MOJCKA3Ke, aHATIOTHUS JIOJDKHA BOCIIPUHUMATHCS KaK COCTABHAS YacTh pPeIIaeMoit
3a7a4i. BBIAESIOT 4eThIpe OCHOBHBIX THIIA AHAJIOTHMA:

JIuunas ananorusi. Eciam Bbl XoTHTE pa3o0OpaThes B CIOKHOM SIBICHHUH, TPEJICTaBbTE CEOsI
COCTaBHOM YacThIO 3TOTO sBJIeHUs. Hampumep, eciau Bbl XOTUTE MOHATH MOJIEKYJISIPHOE CTPOCHUE
cMmecH, npeacraBbTe ce0si Moiekyiaoi. Kak Ob1 Bel moBenu cebs? Kak moctymunm Obl gpyrue
MOJIEKYJIbl, K KOTOPBIM BbI HaMEpPEHBI MPUIETUTHCSA? MOXKET, BBl YBUAUTE C ITON TOUKH 3PEHHS
TE€ HEYJIOBUMBIE CBS3H, KOTOPbIE ObLIIM paHee BaM HEIAOCTYITHBI.

IIpsimas anagorus. ComnocraBbTe 3a/1a4y, HaJ KOTOPOH BBl paboTaere, ¢ PSIOM 3a1ad U3
coBceM Jpyrux obmacreil. OToT MeTo ObUT HcnoIb30BaH Asekcanapom ['pamom bemmom: «Mens
OCEHWIO: BE/Ib HA CAMOM JIeJI€ XPAILIN YEI0BEUYECKUX YIIEH CIUIIKOM MAaCCUBHBI 10 CPABHEHUIO C
TOHKOM MeMOpaHOH, KOTOpasi yIpaBisieT UMU, U €CJIM TakKas TOHKas MeMOpaHa MOXET 3aCTaBUTh
JIBUTAThCSI OTHOCHUTEJIBHO TPOMO3JKHE XPsIlM, TO 1Mo4yeMy Obl Moei 0ojee TOJICTOW M IUIOTHOM
MeMOpaHe He 3aCTaBUTh JBUTAThCs CTAIBHYIO IUTACTUHKY». Tak ObUl npuayMaH TesedoH.

CuMmBoJiHUecKasi aHajJorus. OTa CTparerusa pClICHUA 3adad Tpe6yeT 3pUTCIBHOTO
BOO6p8.)K€HI/I$[. Ee nem» — OTOpBAaTbCiA OT OI‘p&HH‘ICHHﬁ, HakKJIaAbIBACMBIX CJIOBaMM HIJIM
cumMmBosamu. Eciy BbI IbITaCTECHh CO3aTh YETKUM 3pPITCJ'IBHLII>i o6pa3 3aa4u, TO MOKCTEC YBUICTb
H PCHICHHUC, ITPOCBCYNBAIOIICC CKBO3b OTOT O6p33.

danTtacTtuyeckass aHajgorus. Kakoe peluieHue NpPUXOTUT BaM HA yM B BallMX CaMbIX
danTactuueckux meutax? Hampumep, Bbl MoKeTe BOOOpPa3UTh JIBYX MAaJCHbKUX HACEKOMBIX,
KOTOpbIe OyIyT aBTOMAaTHYECKU 3aCTETUBATh Ballly KYPTKY, WM TYCEHHUILY-IIEIKOIPsAa, KOTOpas
Ha4YHET OBICTPO MPSICTH MIENK, YTOOBI BBl HE 3aMEP3JIH MPHU PE3KOM TMOXOJIOAAaHUU. ITO TIPUMEPHI
danTacTuueckux aHanorui. Kak m B ciydae MO3roBOro mrypma, (paHTACTUYECKHUE aHAJIOTHU
MOTYT BBIPQKaThCsl B O€3YMHBIX, NaJ€KUX OT PEATbHOCTH HJESX, KOTOPhIE, BEChMa BEPOSITHO,
3aTeM OyayT npeoOpa3oBaHbl B MPAKTHUECKUE U BHIMOJIHUMBIC perieHus. [22]

MeToj CHHEKTHUKU PUMEHSETCSl KaK B MHANBUIYaTbHOM, TaK U B KOJIJIEKTUBHOM TOPSI/IKE.
B xomnexktuBHOM NpodecCHOHATFHOM NPUMEHEHWH Ha HA4YaJIbHOM JTale CHHEKTHYECKOTO
00CYXICHUSI aHAJIOTHMH HCIOJB3YIOTCS I HaumOoJee YeTKOrO BBIABICHHS W YCBOCHUS
y4aCTHUKAMU CYTH perraeMoi mpodnemsbl. [IporcxoauT oTka3 OT OYEBUAHBIX pelieHuil. 3aTeM B
MpoIecCe CHEHalbHO OPraHU30BAHHOTO OOCYXKIEHHUS OMPENENSIFOTCS TJIaBHBbIE TPYIHOCTH U
MPOTUBOPEUMS, TNPEMATCTBYIONINE pelleHuio. BbIpabaTbiBaloTcs HOBBIE  (HOPMYIHPOBKHU
npoOJIeMbl, OMNpeneNsaloTCs Leldd. B nanbHeWeM Npu TMOMOINU CIEUATBHBIX BOMPOCOB,
BBI3BIBAIOIINX AHAJIOTHUH, OCYIIECTBIISETCS TOWCK HuAeH u pemeHuil. [lomydeHHble pemieHus
MOIBEPTAIOTCS OLIEHKE U TpoBepke. [Ipn HeoOX0AMMOCTH MPOUCXOIUT BO3BpAT K MpodIemMe AJis
MTOBTOPHOTO €€ 00CYXICHUS U Pa3BUTHS MOTYyUEHHBIX paHee uae. [22]

HpI/I HHAUBUAYAJIbHOM HCIOJB30BAHUHU CTpPOTOro ajJroputmMa HET, Ppas3JIndHbIC BHIBI
aHaJIOTHit MMPUMCHAIOTCA COBMECTHO JJISI CHHEKTUYCCKOI'O aHaJIn3a.

B nmporpammupoBaHuM Ha BCeX €ro sTamax MPUCYTCTBYET MOMCK aHAJIOTMM M MeTadop.
Jaxxe Takoit npuBbIYHbIN «Pabounit cTom» sBiseTcs MeTapopoil, Kak U MarKu, KaTaJloTd, METOIbI
YIOPAIOYMBAHUS MTPOLIECCOB B CUCTEME, XPAHUJIUINA JAHHBIX U T.1.

3aoanue
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Hccneoosams  npocpammmbsiil/annapamuo-npocpamMmmubill.  KOMNJIEKC ¢ MOYKU  3PeHus
UCNONb308AHUSL PA3IUYHLIX 8UO08 aHANo2ull 8 e€ paspabomke u Qynuxyuonuposanuu. Crhauana
oamb Kpamkoe onucauue cucmemvi. Pesynrbmam MmodxcHO npeocmasums 6 6uoe madauysl
(Kypcusom 0an npumep 3anoHeHUsL):

On Cas3 Bun ananorun
€MEHT b MEXIY JI [Ipsam CumBon danTacTU4
CHCTEMBI | DJIEMEHTAaMM | W4HAas ast nyecKas eckas
On X npu
emenml CO30aHUU
onemenma  Owvlia
UCNONb306AHA
aHanocus u3
HAay4Ho-
ganmacmuueckozo
pomana 1. Ysnnca
On X npu
emenm?2 CcO30aHUU
o/lemenma
ovlna
UCNONb306AHA
aHAno2us C ...
Cesz ons
b MmedHcoy ceasu  medcoy
NIeMeHmamu NleMeHmamu
lu? ovlaa
UCNONb306AHA
auano2us c...

KOHmpOﬂbele 80npocol:

YTo 03HAYAET TEPMUH «CUHEKTHKa»?

YT0 JIEKUT B OCHOBE METOaa CHUHEKTHUKHU?

Yro nmpeacrasnser coO0M TMYHAsT aHAJIOT U ?

Uro npencrasisieT co00i CUMBOJIMYECKast aHAJIOTUs?

Yro mpencrasiuser coOoi mpsiMasi aHaIorust?

Yro mpencrasinseT co0oii hanTacTuueckas aHaIOTUs?

KakxoBrs1 rpaHuibl IPUMCHCHUA METOJa CUHEKTHKH?

Kak mpuMeHsTh METO/I IPH TPYNIIOBOM HCCIIEOBAHUH CUCTEM?

Kax MPUMEHATE METOA IMTPU HHAWBHUAYAJIbHOM HUCCIICIOBAHUA cucreM?
lO Kak nmpuHImn ananoruii MCIoJIb3yeTcs B IEPCOHAIBHBIX KOMIIbIOTEpPaX?

©CooNoa~wWNE

47



IIpunioxenne 2

OueHo4HBbIE CpPeICTBA A5 NPOBeIeHNUs] IPOMEKYTOUYHOI aTTecTaluu

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

Kon WHaukaTop AOCTHKEHUS OneHouHble CpeCcTBA
UHIMKATOpa KOMIIETCHIINU

[TK-1: Crioco6HOCTh aHAIM3UPOBATh TPEOOBAHUS K TPOrpaMMHOMY oOecrieueHHIo U 0a3aM JaHHbIX,
pa3paboTKu TEXHUYECKUX crienuuKaluii Ha MPOrpaMMHbIE KOMIIOHEHTHI U UX B3aUMO/ICHCTBHE,
MIPOEKTHPOBATH MMPOTPAMMHOE OOecTieueHIE U 0a3bl TaHHBIX

IK-1.1 AHanusupyeT TpeOoBaHus K 1. Maiite Moposiornueckoe onrucanme
pa3paboTKe MPOrpaMMHOTO MEPCOHAJILHOTO KOMITbIOTEpPA KaK CUCTEMBI.
obecrieuenus u 6azam nanubix | 2. JlaiiTe nHpopmanmonHoe onucaHue

MEPCOHAJILHOIO KOMITbIOTEpPA KaK CUCTEMBI.
3. Haiite (yHKIMOHAEHOE ONTUCAHKE

MIEPCOHAJILHOTO KOMITBIOTEpPA KaK CHCTEMBI.
4. KaknuMu KpUTEPHUSIMU MOKHO TTOJIb30BATHCS MIPU

ONPEACIICHUN YYBCTBUTEIBHOCTH U

YCTOMYMBOCTH JIOMAIIIHEN METEOCTAHIIUU KaK

CHCTEMBI.
I1K-1.2 OneHuBaeT KauecTBO 1. Crpykrypa cucremsl.
pa3pabOTKN TEXHHUUECKUX 2. CTpyKTypH3aLys ¥ OYCpPTaHIE IPaHHILL
criermbuKaImii Ha U3y4yaeMOl CUCTEMBI.
3. Uro Takoe IMEepHKEHTHOCTH?
IpOTrpaMMHbIE KOMIIOHEHTHI U
. 4. Yro Takoe CyMMaTHUBHOCTb?
HX B3AMMOZCHCTIRHE 5. Yo Takoe MHTErpaTUBHbIE CBOWCTBA CUCTEMBI?
6. 3amKHyTas M OTKpbITas cucreMa. Boiienenue

9JIEMEHTOB CHCTEMBEL.

7. CocraBieHHne MOJIeTH U3y4aeMOU CUCTEMBI.
[Tapamerpuzanus nporecca.

8. YcraHoBneHHE 3aBUCUMOCTEN MEXKTY
BBEJICHHBIMH MTapameTpamu. Onrcanue
3aBUCHUMOCTEMN

9. Crarnyeckue ¥ TMHAMAYECKHE MOJIEIIH.

10.  HccnenoBaHwue U MPOTHO3 PA3BUTHUSA
HA3y4aeMOM CUCTEMBI.

11.  IIpsiMoe M IMHTALIMOHHOE MOJICITUPOBAHHE.

12.  MeToasl TPOTHO3UPOBAHUS PA3BUTHS
M3y4aeMOU CHCTEMBI.

13.  MarepuanbHble MOJICIIH IPSIMOTO,
KOCBEHHOTO ¥ YCIIOBHOTO MOJ00US U HX
CBOICTBA.

14.  3amava ONTHMAIBLHOTO YIPABIICHUS.

15.  KoHe4HOCTbh, YHIPOIIEHHOCTh U
MpUOIMKEHHOCTh MOJIEIEH.

16.  AnropurMuuecKue CriocoObl JOCTHKCHHS
LeIeH.

17.  TlonsTHe aieKBaTHOCTH M MEPbI
aJICKBAaTHOCTH MOJICIIH.

18.  Paznuums Mexay MOJAEIBIO U
JNEUCTBUTEIBLHOCTBIO.

19. HeanropurMmuueckue criocoObl JOCTHKCHHS




HeJen.

I1IK-1.3 OueHuBaeT Ka4ecTBO Mpoekta | Bam npencraBieHa aBToOMaTU3MPOBAHHAS CUCTEMA
Ha pa3pabOTKy MPOrpaMMHOro | IEKTPOHHOIO J0KyMEHTOO00POTA HEKOTOPO#
HEKPYITHOHN OpraHu3aliK, COCTOSINAS U3
CHEAYIOLIUX YaCTEeM:

— perucTpanus KOppecroHICHIIUN

— peecTp yupeauTeNIbHbIX JOKYMEHTOB C
W3MEHEHHUSMH U JTIOTIOJTHEHUSIMHU

— peecTp TEKYIIEH pacopsaIUTEIbHON
JOKYMEHTAaIluu

— (puHAHCOBAsI OTYETHOCTb.

[IpousBenure «apxeosOru4ecKre N3bICKaHU» HA

obecneueHus u 0a3 JaHHBIX

IIpeIMET BBISIBICHHUS [TOJICUCTEM U CIIOCOOOB MX
B3aUMO/JICICTBUS, IPEAOCTaBbTE HHPOPMAIIMOHHOE,
Moponoruueckoe u QyHKIIMOHATBHOE OMHUCAHUE,
ONPEJEIUTE TUI CUCTEMBI U €€ IIEMEHTOB 110
M3yYEHHBIM METOJIUKaM, JalTe MPOTHO3
BO3MOKHOCTH UHTEIPALIUHA CUCTEMBI B HOBOE
MH(}OPMALIMOHHOE TPOCTPAHCTBO, BKIIIOYAIOLIEE
MHTEPHET-CUCTEMY ITOJAaYH HAIOTOBBIX
JOKYMEHTOB M UHTEPHET-CUCTEMY OTCIICKUBAHUS

IIOYTOBBIX OTHpaBJ'[eHI/II\/’I.

I1K-2: Cioco6HOCTb K aHAIM3Y MPOOJIEMHON CUTYyalluH, pa3padoTke TpeOOBaHHI K CUCTEME,
MIOCTAHOBKE LeJIel CO3/JaHMsI CUCTEMBI, pa3paboTKe KOHIEMIIUU CUCTEMBI M TEXHUYECKOTO 3aaHus
Ha CO3/IaHH€ CUCTEMBI, IPEICTABICHUS KOHIIETIIINN, TEXHUYECKOTO 3a/1aHusl HA CUCTEMY U
M3MEHEHUH B HUX 3aMHTEPECOBAHHBIM JIHIIAM

IK-2.1 1. IIpoBoauTCs Hccaen0BaHNE HOBOTO
TEXHOJIOTMUYECKOro npouecca. s ycrnemHoro
MO/JICIMPOBAHUS HEOOXOAMMO CHU3UTH Pa3MEPHOCTh
3amauyn. C 3TOM 1ENbIo co3/jaHa rpynmna 3KCIepToB
OH@HI/IBaeT BI)I60p CpCACTB U N3 CEMHU YCIIOBCK, KOTOPBIC JOJI’KHBI BBIJICIUTD

METOIOB JIJIS TIPOBEICHHSI HanboIee BayKHbIE PaKTOPHI, BIUSIONINE HA
CHCTEMHOI'0 aHaJIN3a MpH nporecc. [t aHaim3a npeayioKeHsl CIeayoIIne
MIPOEKTUPOBAHUU ¢daktopsl: 1 — Temneparypa; 2 — 1aBieHue; 3 —
IPOTPaMMHOT0 OOeCIeueHHs] | KauecTBO MaTepHana; 4 — 3JIeKTpOMarHuTHOE
JUIs aBTOMATH3UPOBaHHbIX U3Iy4YeHHe; 5 — CKOpOCTh MOJIauu BO3/AyXa; 6 —
CUCTEM WHTEHCUBHOCTH HarpeBa; 7 — popma oObeKTa.

BcenencTBre Manoit n3y4eHHOCTH MPOOIIEMBI
0Ka3aJI0Ch HEBO3MOXHBIM JIaTh OLIEHKH (DaKTOPOB B
6ayax. [loaTomy cemMb 3KCTIEpPTOB
IIPOPAHKUPOBATIH (PAKTOPHI 10 YMEHBILICHUIO
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CTENeHE! BaKHOCTH BIIUSHUS HA IIPOLIECC.
Pe3ynbraThl paHKUPOBKH IIPOBEICHBI HUKE:

Xg = Xg = X, = Xg > X, 0C X, > X

X; = Xg = X5 = X, > Xg > X, = Xy,

X; = Xg = Xg = Xy = Xg > X, = X,

X; = Xg = Xy = Xg = X > X, = X,

X, = Xg > Xy = Xy = Xg 0C X, > Xs,

X; = Xg = X, = X = X, = Xg > Xy,

Xg = X, > Xg = X5 OC X, = X, > X,.
[IpopanxupoBath (PakTOPHI, UCTIOIB3YS PA3TUIHBIE
MCTOABI KOJIJICKTUBHOI'O IIPUHATHA PCIICHUA.
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0) Ilopsinok mpoBeneHUsI NPOMEXKYTOYHON aTTecTallMH, IOKA3aTeJM W KpPHUTepHHu
OLICHMBAHUSA:

ITpomexyTouHas arrectauus no AUCHUIUIMHE «CHUCTEMHBIN aHAJIU3» BKIIOYAET TEOPETUYECKUE
BOIIPOCHI, IO3BOJIAIOIINE OLICHUTh YPOBEHb YCBOEHUS OOY4YarOIIMMUCS 3HAHUN, U MPAKTUYECKUE
3aJ]aHusl, BBISBIISIONINE CTENEHb COPMHUPOBAHHOCTH YMEHUN M BIIAJICHUN, TPOBOIUTCS B popMe
3a4eTa.

3aueT Mo AWCHHILTUHE MPOBOAMUTCS MO pe3ysibTaTaM OTYETHOCTU HA JIAOOPATOPHBIX 3aHATUSAX C
OMPOCOM B YCTHOW (hopMe MO dTamaM BBHITIOJHEHHS] W aKTUBHOTO BBICTYIICHHS B Oeceje-
00CYXICHUU Ha JICKIIMOHHBIX 3aHITHUSIX.

IToka3zaTenu u KPUTEPHUHA OLICHUBAHUA 3a4Y€Ta:

OcHoBHOM 3a/ayeil MOATOTOBKHM CTyAeHTa K auddepeHIupoBaHHOMY 3a4€Ty CIEelyeT CUMUTaTh
CUCTEMAaTH3AIMIO 3HAHUH Y4eOHOT0 MaTepuaa, ero TBOPUYECKOE OCMBICIIMBAHHUE.

Kpumepuu oyenxu (6 coomeemcmeuu ¢ Gopmupyemvimy KOMHEMEHYUSMU U NIAHUPYEeMbIMU
pe3yibmamamus 00yyeHus):

— HA OYEHKY «OMJIUYHO» — 00y4arowulics noKazvleéaem 6blCOKUL YPOB8eHb COopMUPOBAHHOCTIU
KoMnemeHyutl, m.e. TOJHO PACKPBITO COJEpKaHUE Marepuana; 4YE€TKO W MPABUIBHO JaHbI
ONpENENCHUs W PACKPBITO COJEpKaHUE MaTepualia; OTBET CaMOCTOSITEIbHBIM, INpPU OTBETE
WCIIOJIb30BaHbI 3HAHUSA, TPUOOPETEHHBIE paHee;

— HAa OYEHKY «XOpOouio» — o0yuarowuiics noKasvleaem cpeoHull ypogeHb CEhOpMUpo8anHocmu
KomnemeHyuu, m.e. PACKPBITO OCHOBHOE COJIEpXaHHME Marepuana B 00BbEME; B OCHOBHOM
IIPaBUJIBHO JAaHbl ONPEACIICHHUs, TIOHATHS; MAaTepras U3JI0KEH HEIOJIHO, TP OTBETE JOMYLICHBI
HETOYHOCTH, HapyllleHa IOCJIEA0BATEIbHOCTh W3JI0KEHUS; TOMYIIEHb HeOONbIINe HETOYHOCTU
IIPU BBIBOJIAX U UCIOJIb30BAaHUU TEPMHUHOB; IIPAKTUYECKNE HABBIKM HETBEPIBIE;

— HA OYEHKY «Y0061emeopuUmenbHo» — o00yuarowuiics noKasvléaem Hnopo2osblll YPOBeHb
cpopmuposannocmu KomMnemeHyut, m.e. YCBOEGHO OCHOBHOE COJIEp)KaHHWE Marepuaia, HO
U3JI0’KEHO ()parMEHTapHO, HE BCET/Ia MOCIIEI0BATENIbHO; ONPEAIEICHUS U MOHATHUS JaHbl HE YETKO;
MPAKTUYECKHE HABbIKU CIIa0bIE;

— Ha OYEeHK) «Hey0061emeopUmenbHoy) — pe3yivmam ooyuenus ne O0CmMUeSHym, 00y4aromuiics He
Modicem noKa3amov 3HAHUS HA YPOBHE 80CHPOU3BEOeHUs. U 0ObACHEHU UHDOPpMAYUU, He MOXdCem
NOKA3amb UHMENNIEeKMYallbHble HABbIKU PeueHUs NPOCbIX 3a0ay.



