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CHCTEMHBIH AHATH3

Harnpaprenye OATOTOBKH (CIENUATEHOCTD)
09.03.01 MadopmaTiKa ¥ BRIYHCIATSTIHHAL TEXHHKA

HarnpasieHHOCTS (IIPOGIIIE/CIeHATH3aIHS) HPOTPaMMBL
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®@opma 00ydIeHUS
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UnctutyT/ axynbreT VHCTHTYT SHEPTeTHKH H aBTOMATH3HPOBAHHEIX CHCTEM

Kadenpa BbIuncIUTEIbHON TEXHUKE U IPOTrpaMMHUPOBaHMS
Kype 3
Cemectp 5

MarHuTOropcK

2023 rox



Pabouas nporpamma cocrariena ma ocrose ®I'OC BO - 6akanaspuar no HAIIPABIICHHIO
moarorosxu 09.03.01 Undopmaruka u BEIMHCIHTENbHAS TeXHUKA (IpHKa3 MurobpHaykn
Pocern 01 19.09.2017 . Ne 929)

PaOouast  nporpamma paccMoTpeHa  m  omoOpeHa Ha  3acenaHuu Kadenper
Brraucaurensnol texauky i IPOrPAMMHPOBAHHS

08.02.2023, mpotokon Ne 5

3aB. xadenmpoii .C. JlorynoBa

Pabouast nporpamma 0n00peHa MeToinaecKol komuceneii UINWAC .
10.02.2023 r. mpotokon Ne 7

ITpencenarens B.P. Xpammun
Patouad nporpamma cocrasmena: ﬁ;’;f' -
JoneHT kapenps: BTull, xaum, Texw. Hayk 7 10.B. Kouep:xunckas

Perensenr: /
Aupextop HUM «ITpombesonacHocTsy, kam, Texu. HayK { | M.IO. Hapkesuy



JIner akryanuzanuu padodeil nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BBIUUCINTENIBHOM TEXHUKU U TPOrPAMMUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0O.C. EOI‘YHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHud Kadeapsl BBIYUCINTEIHHON TEXHUKH U TIPOrPAMMHPOBAHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa




1 lenu ocBoOeHHUs TUCHMIINHBI (MOIYJIs1)

Henstmu ocBoeHUS AUCUUILTUHBI (MOyJis1) «CUCTEMHBIN aHAIN3)» COCTOUT B TOM, YTOOBI
JIaTh OyayleMy CHEeIHAIMCTy YMEHUS M MPAKTHUECKUE HABBIKH JJIS UCCIEA0BaHUs O0OBEKTOB U
IIPOLIECCOB C UCIMOJIb30BAHUEM MPUHIIUIIOB JUATEKTUKH, 000CHOBAHHOTO MPUHSTUS PELICHUS JUIS
KOMIUIEKCHBIX 3a/lad B 00JIACTU TEPECEUCHUs] MHTEPECOB MPOTrPaMMHUPOBAHUS, YKOHOMHUKU U
UHTEpecoB couuyMa. O3HAKOMUTH CTYIEHTOB C TEOPETUYECKHMMH OCHOBAMU U METOJaMU
CHUCTEMHOTI'0 aHAJIN3a, & TAKKE UX UCIOJb30BaHUEM JIJISl pEIICHUSI HAYYHBIX U MPUKIIAIHBIX 33]1a4.

Jljis foCTHKEeHUSI TOCTABJICHHOM eI B KypCce pelaroTcs 3a/1a4u:

- 3HaTh OCHOBBI Y MPUHLIUITBI CUCTEMHOTO aHAJIN34;

- YMETh aHAIM3UPOBATH CUCTEMBI C PA3IUYHBIX TOUEK 3PEHUS;

- BJaJIETh OCHOBAMHM HAyYHOT'O HCCIEAOBaHUS U MHOTOKPUTEPHAIBHONW ONTHUMHU3AIMU
CHUCTEM.

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

JucuuruinHa CUCTEMHBIH aHaJIW3 BXOJUT B 4YacTh y4eOHOro mijaHa (hopMupyemyro
YYaCTHHKAaMHU 00pa30oBaTeIbHBIX OTHOIICHHI 00pa30BaTEIbHON MPOTPAMMBI.

Jns  u3ydeHUs  JUCLMIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHPOBAHHBIC B PE3yIbTATE H3YyUCHUS TUCIUILTINH/ TPAKTUK:

WNudopmaruka

BBeznenue B cieniuanbHOCTD

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JIJISl U3YYEHUS TUCIUILINH/TIPAKTHK:

[IpoekTHas nesTenbHOCTb

MeTtobl ynipaBiacHNs 3HAaHUSMHU

[IpoexTrpoBaHue IPOrpaAMMHBIX CPEJICTB

VYipasieHue CI0XHBIMU CUCTEMAMU

IToaroroska K caye U cada rocyJapCTBEHHOI0 3K3aMeHa

3 Komnerenuuu odyuarouerocsi, gopmMupyembie B pe3yJbTaTe 0CBOCHHA

AUCHHUILVIMHBI (MOLYJIs) M IVIAHUPYEMBIE Pe3yJIbTAThI 00y4eHust

B pesynbrate ocBoeHUs TUCHMIUIMHBI (MOAYnsa) «CUCTEMHBIH aHanM3» 00ydarouuiics
JIOJKEH 00J1a/1aTh CIIeIyOIUMI KOMIETEHIUSMMU:

KO)I HHAUKATOopa I/IHILI/IKaTOp JOCTHIXKCHUSA KOMIICTCHIIN

[1K-1 CnocoGHOCTh aHaNM3UPOBaTh TPEeOOBaHUS K MPOrpaMMHOMY OOeCHeYeHHI0 U 0Oa3am
JAHHBIX, Pa3pa0OTKW TEXHWYECKHX CIENU(HUKANUA HAa TPOTpaMMHBIE KOMIIOHEHTHI M HX
B3aMMO/ICHCTBHE, IPOSKTUPOBATH IIPOrpaMMHOE o0ecrieueHre M 0a3bl JaHHBIX

[K-1.1 AHanusupyer TpeOOBaHUS K pa3pabdOTKe MPOrpaMMHOI0 obecneueHus u
0a3aM JaHHBIX

[1K-1.2 OneHnBaeT KavyecTBO pPa3pabOTKM TEXHUYECKHX crernupukanuid Ha
TPOrPaMMHBIC KOMITOHCHTHI M UX B3aMMOJICHCTBHE

ITK-1.3 OreHnBaeT KauecTBO MPOEKTA HA pa3pabOTKy MPOTPAMMHOTO OOeCTIeYeHUS
u 0a3 TaHHBIX

[1K-2 CrnocoOGHOCTh K aHamu3y NpoOJIEMHOW CHUTYaIMH, pa3paboTke TpeOOBaHUIM K CHUCTEME,
MIOCTAaHOBKE IIeJIei CO3/aHUsl CHUCTEMBI, pa3pabOTKe KOHIICTIUM CUCTEMBI M TEXHHUYECKOTO
3aJ]aHMsI Ha CO3[JaHUE CHCTEMBI, PE/ICTaBICHUS KOHLIENIINH, TEXHUUECKOTO 3aJJaHNs Ha CUCTEMY
Y M3MEHEHHH B HUX 3aMHTEPECOBAHHBIM JIUIIAM

[IK-2.1 OrneHuBaeT BBIOOP CPEACTB W METOAOB JUIsl TPOBEIEHUS CHCTEMHOTO
aHallM3a TMPU TMPOCKTUPOBAHUU TPOTPAMMHOTO  OOECTICUCHHS IS
aBTOMATU3UPOBAHHLIX CUCTEM




4. CTpyKTypa, 00bEM M coep:KaHNe TUCHUIIIHHBI (MOLYJIs1)
OO0mas TpyJ0EMKOCTh JUCITUIUIMHBI COCTABIISET 2 3a4€THBIX C€IWHMII /2 aKajJ. 4acoB, B TOM

YUCJIC:

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

— BHeayautopHas — 0,95 akaj. yacos;

— caMmocTosTenpHas padora — 37,05 akaz. yacos;
— B (opme mpakTuueckoit moaroropku — 0 akaj. 4ac;

dopma aTTecTalru - 3a4€T C OLUECHKON

AynuropHas § s
o | womraxTHas pabora o 3 dopma TeKyLero
=
5 B aKaJ. yacax 3} Bu KOHTPOJIS
Pazmen/ Tema 3 (B axaz. vacax) B A . P Kon
S 3 © | camocrosTenbHOW | ycreBaeMOCTH U
JHACUIHTLIAHBL 3 [ . | kommereHmIH
@) Q & padoThI TIPOMEKYTOYHOMH
ma6. | mpakr. | €8
Jlex. - | TPAKT ) =g aTTecTaluH
3aH. 3aH. | O &
1. OcHOBHBIE TOHSATHS TEOPUH
CHCTEM M CHCTEMHOTO aHaln3a
1.
CaMocCTOsATEIbHOE
11 Beenenue B H3yueHHe yueOHOU 1. Becena IK-2.1,
CUCTEMHBIH aHaJun3. U Hay4HOI . I1K-1.1,
2 8 o0CyXIeHHE
O065aK0 CUCTEMHBIX HayK. JUTEPATyPBHI. 2 VerHbi OMDoc IK-1.2,
CHCTEMHOE MBIIILICHUE. 2. Pabora ¢ ' P IIK-1.3
AJIEKTPOHHBIM
yueOHUKOM.
1.2 CucreMHOCTh  Kak 1
00BEKT HCCIIEIOBAHUS. )
CaMocTosTeNbHOS
Cytb u Ha3HaueHHE o
H3yueHHEe y4eOHOU
CHCTEMHOTO aHajim3a Kak N 1. Becena -
. U Hay4YHOH
METO/I0JIOTHYECKOM o0cyxieHHne I1K-2.1,
JIUTEPATYPHI. o
OCHOBBI aHajiM3a, CUHTE3a 2. YCTHBIH ompoc. IIK-1.1,
4 4/1U1 8 2. Pabora ¢
u MIPAKTUKU 3. IIposepka MK-1.2,
AJIEKTPOHHBIM
MIPOEKTUPOBAHMSA CIOXKHBIX| 5 71ab0paTOPHBIX IK-1.3
. y4eOHHKOM,
CHUCTEM. CHCTeMHBIN pabor
BBITTOJTHECHHE
MOAXOA K HCCIENOBAHUIO
nmabopaTopHBIX
00BbeKTa. IMpuHIUIEL AGor
CHCTEMHOTO TOIX0/a p
1.
CaMocCTOsTENBHOE
1.3 Tlomsatue »snemeHTa u3ydyeHue yueOHoH 1. Becena
crucTteMsl. 1lenocTHOCTE | ¥ HaYYHOU i
zleJmMOCTbu CTpykTypa JIUTE };L; bI oOcyxaeHne IK-2.1,
CHCTEMBEI éT T p12113a1}§/)1$1 4 4/11 6 2 P§60¥§ c. 2. Yernpiit onpoc. TK-1.1,
u Oqe.Ta}EZ; ypr AHUI] 3né1< OHHBIM 3. lposepxa IK-1.2,
P! P i n1abopaTopHBIX MK-1.3
HU3y4aeMOM CHCTEMBI. YIeOHUKOM, AGOT
CHCTEMHBIN XOJIOH. BBITIOJTHEHUE p
1a60paToOpHBIX
pabor




1

1.4 Tlonsarue ciOXHOU
CamocrosTenbHOE
CUCTEMBI. Tunossie o
H3yueHHe y4eOHOU IK-2.1,
MOJIEM AaHAJIU3a U CUHTE3a N 1. Becena -
W Hay4HOH I1K-1.1,
CJIOKHBIX CHCTEM. 2 6/41 4 o0cyXieHHuE
Cucrema B OIepalliOHHOM AHTEPATyPRL. 2. YCTHBIH ompoc [IR-1.2,
2. Pabota c ' ’ I1K-1.3
okpyxkeanu. CucremHas
JNIEKTPOHHBIM
WHKCHEePHS.
y4eOHUKOM
Hroro no pazueny 12 | 14/61 26
2. MeTozbl CHCTEMHOTO aHAIIN3a
1.
CamocrosTenpHOe
2.1 Merton aHaM3a M3VICHIC VIeOHO
uepapxuit (MAH) u meron i yaes 1. becena -
N 1 Hay9HOU
anammza cereit  (MAC). o0cyXIeHHE
CyIIHOCTH, CBSA3M, BUIBI TMTCPaTyphL. 2. YCcTHBIH ompoc
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.
2.2 IIpunsitue CamocrosTenbHOe
KOJUIETHATIbHBIX u n3ydeHue yaeOHon
v yHee 1. Becena -
WHHUBUAYaTbHBIX U HAY4HOH
o o0CyXIeHHnE
pemieHMid  Ha ~ OCHOBE JIATEPaTypHL. 2 Vernbiil ompoc
METOJI0B CHCTEMHOI0 1 1 5,05 2. Pabota c ' poc. [K-2.1
N 3. IIpoepka
aHanm3a. CucremMHBIH JNIEKTPOHHBIM
71a00PaTOPHBIX
aHanu3 Kak y4eOHUKOM, aGoT
MHCTpYMEHTapHi BBITIOJTHEHNE p
CHCTEMHOUN MH)XEHEPHH. 7Tab0paTOPHBIX
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 O6pa3oBare/ibHbIe TEXHOJIOTHHI

1. TpaguunoHHble 00pa3oBaTENbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3ALINIO
00pa3oBaTeNbHOrO MpoIecca W MPEANoJaralollyl0 MpsSMYK TPAHCISIUIO 3HAHUWA  OT
MIpPEenoiaBaresis K CTy/ICHTY.

®opMbl yueOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHHA:

NndopmanvonHas Jeknuss —  [OCIEIOBAaTEIbHOE H3JIOKEHHWE MaTrepuaisa B
JTUCITUTUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE TMPEUMYIIECTBEHHO BEpOATbHBIMU CPEICTBAMU
(MOHOJIOT TIperoaBaTers).

JIaboparopHast paboTa — opranusanus yueOHOH paboThI C peallbHBIMA MaTEPUATLHBIMUA U
MH(OPMALIMOHHBIMU O0BEKTaMH, JKCIEPUMEHTalbHas paboTa C aHAJIOTOBBIMH MOJIEISIMHU
peabHBIX 00BEKTOB.

2. Texnonoruu npobIeMHOro O0y4eHHUs] — OpraHu3alus o0pa3oBaTeIBLHOrO IMpolecca,
KOTOpasi MPEeIoiaracT MOCTAaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYyalMH 1J11 CTUMYJMPOBAHUS aKTUBHOM [M03HABATEIIbHON J€ATEIbHOCTH CTY/ICHTOB.

3. HTEepaKkTUBHBIC TEXHOJOTUU — OpPTraHU3alus 00pa30BaTEIBHOIO MPOIecca, KOTopas
MpEeANnoaraeT akTHBHOE U HEJIMHEMHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB, JOCTHKEHHUE HA 3TON
OCHOBE JINYHOCTHO 3HAYUMOT0 JUIsl HUX 00pa30BaTeNIbHOTO Pe3yJIbTara.

@opmbl yueOHBIX 3aHATHI C MCHOJIB30BAaHUEM CIEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexusi «0OpaTHOW CBS3M» — JICKIHSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia C 3apaHee
3aIJIAaHUPOBAHHBIMU omuoOKamu), nexuusi-Oecena, JIEKUUS-TUCKYCCHS,
JeKIUsA-TIpecc-KOH(PEpEeHI .

4. lapopMaIimoHHO-KOMMYHUKAIITMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUN — OPTaHH3AIHS
00pa30BaTeNbHOTO MPOLIEcca, OCHOBAHHAS HAa MPUMEHEHUH MPOTPAMMHBIX Cpell U TEXHUUECKUX
CPEICTB paOdOTHI C 3HAHUSMU B PA3JIUYHBIX IPEIMETHBIX 00JIACTSIX.

6 YueOHO-MeTOAUUYECKOE OOeciedeHHe CaMOCTOATeIbHONH PadoThl 00yUYaroIIMXCs
[IpencraBieHo B npuioxeHuu 1.

7 OuneHovHnble cpeacrea 1Jisl IpOBEACHUSA l'[pOMe)KyTO‘-lHOﬁ aTTeCTallumn
Hpe,[[CTaBJ'IeHLI B IIPHUJIOKCHUU 2.

8 YueOHO-MeTOANYECKOE U HHPOPMALIMOHHOE 00ecTiedeH e JUCHUILIMHBI (MOLYJI51)

a) OcHoBHasi TUTEpaTypa:

1. Auronos, A. B. CuctemHblii ananu3 : yaeOHuk / A.B. AHTOHOB. — 4-¢ U311, mepepad. u
nor. — Mocksa : MTHOPA-M, 2020. — 366 c. + Jlon. MmaTepuaisl [ DIeKTPOHHBIN pecypc]. —
(Boiciiee obpaszoBanue: bakanaspuar). - ISBN 978-5-16-011865-9. - Tekct : 371€KTpOHHBIMH. -
URL: https://znanium.com/catalog/product/1062325 (mata o6parienus: 15.05.2023). — Pexum
JIOCTYTIA: 110 MOJIHUCKE.

2. KopukoB, A. M. Teopust cucteM M CHUCTeMHBIH aHanu3 : yde0. mocobue / A.M.
Kopuxkos, C.H. IlaBnoB. — Mocksa : UHOPA-M, 2019. — 288 c. — (Bricuiee oOpa3oBaHue:
bakanaBpuar). — Www.dx.doi.org/10.12737/904. - ISBN 978-5-16-005770-5. - Tekcr
anektponHbii. - URL: https://znanium.com/catalog/product/994445 (nara oOpaieHus:
15.05.2023). — Pesxxum qocTyma: 1o moImucKe.

0) lonotHuTE/ILHAS JIMTEPATYPA:

1. I'paenxkas, O. B. NudopmaninoHHbIe TEXHOJIOTHN MOIJIEPKKU MPUHATHS PELICHUN !
yueOHOoe mocobue / O. B. I'paenkas, 0. C. Uycosa ; KOxHbli denepanbHblii YHHBEPCUTET. -
Pocro-na-Jlony ; Taranpor : M3garensctBo FOxHOTO penepanproro yansepcureta, 2019. - 130
c. - ISBN 978-5-9275-3123-3. - TekcT : anekTpoHHbIi. - URL:



https://znanium.com/catalog/product/1088115 (nara o6pamenus: 15.05.2023). — Pexxum nocryma:
I10 ITOAITHUCKE.

2. Jlouos, /I. A. CucremHbIi aHanu3: TeopeTuueckue ocHOBbL. Yacte 1 @ yueOHOE

nocobue / JI. A. JloBios. - Mocksa : PI'VII, 2018. - 224 c. - ISBN 978-5-93916-701-7. - Tekcr :
anekTponHbii. - URL: https://znanium.com/catalog/product/1195527 (nara oOpamieHus:
15.05.2023). — Pexxum qocTyIa: 1Mo moamucKe.

B) MeToauyecKkue yKa3aHus:
Meroaundeckue yka3zanus Haxoastcs B [Ipunoxxennn 1

r) [IporpamMuoe obecnieuenune u UHTepHeT-pecypceb:

IIporpammHoe o0ecnieuenune

Haumenoanue I10 Ne norosopa Cpox AeicTBUS JUIICH3UN
MS Off_lce 2007 Ne 135 ot 17.09.2007 6eccpodHo
Professional
Anaconda Python |cBoboano pacnpocrpansiemoe I1O 0eccpoUuHO
MathCAD v.15
Education J-1662-13 ot 22.11.2013 OeccpovHO
University Edition
MS Visual Studio
2017 Community |cBo60oaHO pacnpocTtpansemoe I10 O6eccpouHo
Edition

IIpodeccuonanbHbie 6a3bl JAHHBIX U HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI

Ha3zBanue kypca Cchbuika

HarmonansHas WH(OPMAMOHHO-aHATATHICCKAs URL:
cucrema — Poccuiickuii MHIIEKC HAYYHOTO ITUTHPOBAHUS https://elibrary.ru/project_risc.asp
(PUHII)
IMTouckosas cucrema Akanemus Google (Google Scholar)|URL: https://scholar.google.ru/
®denepanbHOE roCy/1apCTBEHHOE OroKETHOE
yapexaenue «DenepanbHbiii HHCTHTYT npombiiuienHoi|URL: http://wwwl. fips.ru/
COOCTBEHHOCTH»

9 MarepuajibHO-TEXHHYECKOE 00ecnevyeHne TUCIMIIINHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCIUITIIIMHBI BKIIFOYACT:



1. JleknronHast ayauropus aya. 282. MynbTUMeIUHHBIE CPEICTBA XPAaHEHHUS, TIEpelaun 1
npecTaBiIeHHs HUH()OPMALIUH.

2. Kommbrotepusie kmaccsl Llentpa wundopmammonnsix texnonoruit @I'bOY BO
«MI'TY». IlepcoHanbHbBIE KOMITBIOTEPHI, 00BETMHEHHBIC B JIOKAJIIBHBIC CETH C BBIX0OZ0M B Internet,
OCHAIIIEHHbIE COBPEMEHHBIMU TPOTPAMMHO-METOJUYECKUMH KOMILIEKCaMHU JIJIsl pEIICHUs 3a/1a4 B
o0nactu HH(GOPMATUKU U BHIYUCITUTEIILHON TEXHUKH.

3. AynuTopuu sl CaMOCTOSITENIbHOW pabOThI: KOMITBIOTEPHBIC KJIACCHI; YUTATBHBIC 3aJTbI
ouomoteku. Bee knaccet YUT u ACY ¢ nepcoHanbHBIME KOMIIBIOTEPaMH, BBIX010M B IHTEpHET
Y C IOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIIbHYIO CPEly YHUBEPCUTETA.

4. AynuTopuii A1 rpynnoBbIX M MHAUBUAYAIbHBIX KOHCYIIbTAIUH, TEKYILIETO KOHTPOJIS U
npoMeXXyTouHoU arrectauuu. Ayn. 282 u xknaccsl YUT u ACY.

5. Ilomemenus pans caMOCTOSATENbHOM pabOThl  O0y4aromMxcs, OCHAIEHHBIX
KOMIBIOTEPHOM TEXHUKOM C BO3MOYKHOCTBIO IMOJKIKOYEHHUS] K ceTh «VHTEpHET» M HalM4ueM
JOCTYTa B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBaTenbHyko cpeny opranuzanuu. Knaccet YUT
u ACY.

6. Ilomemenuss ansg XpaHeHUS U MPOPHIAKTHUUECKOTO OOCIYXHBaHHUS Y4eOHOTO
obopymoBanus. LleHTp HHPOPMAIIMOHHBIX TEXHOJIOTUH — ay. 372



Hpuioxenne 1

Y4yeOHo-MeTOAUYECKOE O0ecTIeyeHne JUCHMILTUHBI(MOTYJISA)

JlabGoparopHasi padora Ne 1
Omnpenesienue cucremMsl U €€ rpanull. CTPyYKTypa U CBOMCTBA CUCTEMBI

Llenv pabomot

O3HaAKOMUMBCA € COOEPIHCAHUEM HNOHAMUSL «CUCTEeMAy», HAYYUMbCA ONnpeoenimv eé
epanuybl, CmpyKmypy, 6uo, cotcmad.

Hugpopmayusn

Cucrema (oT ap.-Tped. — LieJoe, COCTAaBIEHHOE M3 YacTel) — CBSI3aHHAs COBOKYMHOCTh
AIIEMEHTOB, CYIIECTBOBAHUE KOTOPOU TIOJJUMHEHO OMPEeIICHHOMN IIEIIH.

BHenrnemy HaOIF01aTEIIO CUCTEMa OOBIYHO TPEJICTABISICTCS B BHJIE HEKOTOPOTO «YEPHOTO
SIUKAY, TOJTYYAIOIIEro HEKOTOPBIC CUTHAJIBI M3 BHEITHEH CPe/Ibl U TPAHCIMPYIOIIEe 3aTeM B Heé
OIIPENICIICHHYIO JIOJII0 PE3YJIbTaTOB CBOCH NEATEIBbHOCTH. ['paduueckr 3TO MOKHO MPEICTaBUTh
ciemyromumM oopazom (puc. 1).

OKPY  Bxon Boixon ~ OKPY
Kalto CiarTona _/Xalto
was wasn

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

Kaxnas cucremMa IOJDKHA UMETh OINPEAEICHHBIE IPAHULBI. DTO MPEANOIOKEHUE CO3JAET
BO3MOXXHOCTh B paMKax MepapXHUu CUCTEM pacCMaTpUBaTh KaKyl0-TH00 KOHKPETHYIO CUCTEMY.

['panuIel cucteMbl HEOOXOMUMBI M I TOTO, YTOOBI ONMPEAENUTh, KaKHe KOMIIOHEHTHI
MOKHO CUYUTaTh HaXOJSAIIMMMCS IO/ KOHTPOJIEM JIMIIA, IPUHUMAIOLIErO pEeUIeHHe, a. Kakue
OCTArOTCsl BHE €r0 BHUMaHUA. Eclii COCTaBUTH MepeyeHb BCEX KOMIIOHEHTOB, U3 KOTOPBIX JTOJKHA
COCTOSITh CHUCTEMA, M YCTAaHOBUTH JJISi HUX OTpPaHUYEHHUS, TO BCE, YTO HAXOAMUTCA BHYTPHU
OTPaHUYEHHOTO TPOCTPAHCTBA, OyNeT OTHOCUTHCS K CHCTEME, a BCE, YTO HAaXOJIUTCS 3a €ro
npeJenaMu, — K okpykatoieit cpene. [1oToku, naymine ot oKpyskaroiei cpeibl BHyTpb CUCTEMBI,
SBJISIFOTCS BXOAHBIMU MOTOKAaMH, a TOTOKH, BBIXOJSAIIME W3 OIPAHUYEHHOTO MPOCTPAHCTBA BO
BHEIITHIOIO CPEY, — BBIXOIHBIMU JAHHBIMH CHCTEMBI.

Cucrema Ha3bIBAECTCSI 3AMKHYTOM, €CIIA 3JIEMEHTHI JAaHHON CUCTEMBI HE CBSI3aHbl C KAKUMH
ObI, TO HM OBLIO BHEIIHUMH 10 OTHOIIIEHHUIO K HEMl 00BhekTaMu (puc. 2, a).

Cucrema Ha3bIBae€TCsi OTKPBITOM, ecinu dYepe3 €€ TpaHULbl MOXET MPOUCXOIUTH
OecnpensTCTBEHHBIN 0OMEH BelecTBOM, HH(GOpPMAIIHEH W/ WM SHEPTUEH ¢ BHEITHEH cpeoi (puc.
2,0).

CucremMa Ha3bIBa€TCS YACTUYHO OTKPBITOM WM YAaCTUYHO 3aKPBITOM, €CIIM uepe3 €€
TPaHUIIBI TPOXOJISAT TOJIBKO OMpPEEIEHHbIE BU/IBI BEIeCTBa, WH(MOpMAaLUU 1/WK dHepruu (puc.2,

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

[ToHsATHO, 9TO a0COIIOTHO OTKPBITHIX M 3aKPBITHIX CHCTEM B JKU3HH HE CyIIecTByeT. Beerna
MPUCYTCTBYET HEKOTOPBIA OOMEH CHCTEMBI CO CPEJIOi, Jake €ClIi CUCTEMa SIBIISIETCS 3aKPBITON U
JakKe a0COJIOTHO OTKPBITAs CHUCTEMA 1O Pa3IMYHBIM MPUYMHAM OKAa3bIBACTCS OTPAaHUYCHA OT
KaKUX-TO BUJOB 0OMeHa. [103TOMY OTKPBITOCTh U 3aKPBITOCTH CUCTEMBI IIPUHATO OMPEICISTh C
y4€TOM TOYKH 3pEHHUs ucciefoBaTesss cucteMbl. OOBIUHO, TO, HACKOJIBKO CHCTEMa CUUTAETCS
OTKPBITOM WJIM 3aKPBITOM, OTOBAPUBAETCS HA CaMbIX IEPBBIX dTanax €€ u3y4eHusl.

CTpyKTypoll cHUCTeMBbl Ha3bIBaeTCsl €€ pasielieHHe Ha OTICNbHBIE YacTH, Ha3bIBacMbIC
JJIeMEHTaMH, C YKa3aHHeM CBs3edl Mexay HuMu. OO0s3aTelnbHBIM YCIOBHEM Ha BCE Bpems
W3YyYECHUSI CUCTEMbl SIBIISIETCS CTAaTUYHOCTh W HEHW3MEHHOCTh 3JIEMEHTHOTO COCTaBa
paccMaTpuBaeMoii cuctemsl. Pa3ienenue, B 3aBUCUMOCTH OT BHIOPAHHOW TOYKU 3PEHUS, MOXKET
MMETh BEIIECTBEHHYIO, (YHKIIMOHAIBHYIO, AITOPUTMUYECKYIO WU JIO0YI0 APYTYIHO OCHOBY.
COBOKYITHOCTB BCEX CBSA3EH 2JIEMEHTOB CUCTEMBI U 00pa3yeT ee CTPYKTypy. [1]

I'pynmna s1meMeHTOB B CTPYKType, OOBEeIWHEHHAs MO HEKOTOPOMY OOIIEMYy IPHU3HAKY,
Ha3bIBaeTCs mojacucTeMoil. OOBIYHO CBSI3b MEXTY DJIEMEHTAaMU MOACUCTEMBI 0oJiee CUTbHA, YEM C
JPYTUMU DJIEMEHTAMH TOU K€ CUCTEMBI.

[Ton QpyHKIMOHMPOBAHUEM CHUCTEMBI MOJPA3yMEBAIOT MPOIECCHl, KOTOPHIE MPOUCXOMAT B
CHUCTEME, 3aTparuBarolye HEMoCPEICTBEHHO caMy CUCTEMY (OJMH WM HECKOJIBKO AJIEMEHTOB B
Ka)KIBbIi MOMEHT BPEMEHH ), @ TAK)KE OKPYXKAIOIIYIO e€ cpery.

DJIEMEHT — MUHHMMAaJbHAasl, HE MOJJAIOMIAACS NaTbHEHIIEMY JEJICHUI0 C JAHHOW TOYKH
3peHUsl, YaCTh CUCTEMBI, 001 aroNIas ONpeIeIeHHON IIEOCTHOCTRIO U CAMOCTOSITEIbHOCTHIO TI0
OTHOIIICHUIO K JTAaHHOW CHUCTEME, COCTOSTHHE U (PYHKIIMOHAIBHBIE OCOOCHHOCTH KOTOPOW MOTYT
OBITh M3MEPEHBI UM OMHCAHBI B TEPMHUHAX M3BECTHOTO SI3bIKa. DIEMEHT OOBIYHO 0003HAYaeTCS
HEKOTOPBIM 3HAKOM, Ha3bIBA€MbIM NepeMeHHOU. [Ipr M3ydyeHnn CUCTEMBI COCTOSIHHE 3JIEMEHTA
MO>KET U3MEHSATHCS B 3aBUCHMOCTH OT Pa3UYHBIX ()aKTOPOB, TO €CTh MepEeMEHHbIC MPUHUMAIOT
HEKOTOPbIE 3HAYEHUS U3 OMPEACICHHOTO IS HUX MHOYECTBA JOIMYCTUMBIX 3HAYCHHIA.

[TapameTp — omepaTMBHO BBIPAKEHHBIM 3JIEMEHT HMCCIEAOBAHUSI CUCTEMBI, CIIYXKAIHUK
dbopmoii nokanmm3anuyu UHGOPMAITUU O CBOMCTBAaX W MPHU3HAKAX ATOM cucTtembl. [lapamerpamu
CHCTEMBI Ha3bIBAIOT T€ NEPEMEHHBIEC, 3HAYEHUSI KOTOPBIX NPUHUMAKOTCS HEU3MEHHBIMU IIpU
pELICHUH JaHHOM 3a/1a4uH.

N3yunTh cucremy — 3HAYUT ONPEAETUTh JJIEMEHTBl CUCTEMBI, BBIPA3UTh UX NEPEMEHHBIE,
HaWTW 3HAYEHUS MEePEMEHHBIX, BBIICIUTH MapameTpbl. JIrobas cucrema u3ydaercsl ¢ Kakou-TO
OIPEIEIEHHON TOUKH 3PECHUSL.



Touka 3peHusi — *KHU3HEHHAsl MO3MLUSA, C KOTOPOH CYOBEKT (MCCleqoBaTeNb) OLIEHUBACT
MPOUCXOSAIINE BOKPYI HEro COOBITHS, HA OCHOBaHHHM KOTOPOH OH CTPOUT CBOM MHEHWUS,
BBICKA3bIBAET CY)KJICHUSI.

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

VYCTaHOBUTH CBSA3b MEXKJY JIEMEHTaMU — 3HA4YUT BBISIBUTH HAJIM4YME 3aBUCUMOCTEH MX
CBOMCTB. /[BYCTOpOHHSI 3aBUCUMOCTb CBOMCTB OJTHOTO 3JIEMEHTA OT CBOMCTB APYTUX 3JIEMEHTOB
Ha3bIBACTCS B3aUMOCBSI3bIO.

B3auMopeiicTBue — 3TO COBOKYIHOCTb B3aMMOCBSA3€H M B3aMMOOTHOLICHUN MEXAy
CBOWCTBaMH 3JIEMEHTOB, KOT/Ia OHU MPUOOPETAIOT XapaKTep B3aUMOCOACHCTBUS IPYT APYTY.

OO61ecucTeMHbIe 3aKOHOMEPHOCTH

3aKOHOMEPHOCTBIO HAa3bIBAIOT 4YacTO HAOII0JaeMoe, TUIUYHOE CBOMCTBO (CBSI3b WM
3aBHCHUMOCTH ), IIpHUCYyIee 00BEKTaM U MpoIleccaM, KOTOPOE YCTaHABIUBAETCS OMBITOM. [3]

OO1ecucTeMHble  3aKOHOMEPHOCTM — O3TO  3aKOHOMEPHOCTH,  XapaKTEpU3YIOLIUe
MPUHIIUITAATIbHBIE 0COOEHHOCTH MOCTPOCHUS, PYHKIIMOHUPOBAHUS U PA3BUTHUS CIIOKHBIX CHCTEM.
OTH 3aKOHOMEPHOCTH TPHUCYIIH JIFOOBIM cucTeMaM, Oylb TO SKOHOMHYECKAs, OMOIOTHYeCKas,
oOlIecTBeHHAsI, TEXHUUECKasl WM JIPyTasi CUCTEMA.

[lenocTHOCTE — KOMIUIEKC OOBEKTOB TMPEICTaBIsCT €000 HEKOTOpOe EIMHCTBO,
oOrnanaroiiee 0OIIMMHU CBOMCTBAMU U MTOBEICHUEM, OTHOCUTEILHONU HE3aBUCUMOCTBIO OT CPEJIbI U
JIpYrux cucteM. M3meHeHue ar000ro KOMIOHEHTAa CHCTEMbl OKAa3bIBA€T BO3JIECHCTBUE HA BCE
Ipyrue €€ KOMIIOHEHTBl M MPHUBOJUT K M3MEHEHUIO CHCTEMbI B IEJIOM; a JI000e M3MEHEHHe
CHCTEMBI OT3bIBACTCS HA BCEX €€ KOMIIOHEHTAaX; TO €CTh O3HAYaeT MpeoO0pa3oBaHNe KOMIIOHEHTOB,
BXOJISIIIUX B CUCTEMY.

JenmuMocTh — 00BbEKT paccCMaTpPUBAETCSl B KAUECTBE COCTOSIIIETO U3 3JIEMEHTOB.

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

N301upoBaHHOCTh — KOMILIEKC OOBEKTOB, 00OPa3yIOIIUX CHUCTEMY, M CBS3HU MEXAYy HUMH
MOKHO OTTPaHMUYUTh OT HUX OKPYKEHUS M paccMaTpuBaTh OTIENbHO. OTHOCHUTEIBHOCTh
U30JIMPOBAaHHOCTH — YUUTBIBAETCS BO3/IEHCTBUE HAOIIOATeNs U cpeibl Ha OOBEKT U €ro 00paTHOe
BO3/ICIICTBHE Uepe3 SJIEMEHTBHI, SIBISIFOIIMECS BXOJIaMU U BBIXOJIaMU.

HaGnronaemocTs — Bce 0€3 NCKITFOUEHUS BXO/IbI U BBIXO/Ibl CHCTEMBI JINOO KOHTPOJIUPYEMBI
uccreaoBareneM-Ha0 o aTeneM, 1uoo, 1Mo KpaiHel Mepe, HaO01aeMBbl.

HeonpeneneHHOCTh — HEBO3MOXKHOCTb OJIHOBPEMEHHO (PUKCHpPOBATh BCE CBOMCTBA U
OTHOUIEHHUSI 3JIEMEHTOB CUCTEMBI.

NnentudunupyeMocTh — Kaxaas COCTaBHAas 4YacTh CHUCTEMBI (PJIEMEHT) MOXKET OBbITh
OTJIEJIeHa OT JPYI'MX COCTaBJISIOLUIUX U OTOXK/IECTBJIEHA, OTIO3HAHA.

JIMCKpeTHOCTh (aBTOHOMMSI 3JEMEHTOB) — KaXJbli 3JEMEHT CcHCTeMbl 00jagaer
COOCTBEHHBIM TIOBEJIEHUEM U COCTOSIHUEM, OTJIMYHBIM OT MOBEAECHUS M COCTOSIHUS IPYIHX
AJIEMEHTOB M CUCTEMBI B LIETIOM. [1]

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

OpranuzoBaHHOCTb — AJIEMEHTHI (4aCTH) CHCTEMbI B3aMMOCBSI3aHbl M B3aUMOJIEHCTBYIOT
oTpeielIeHHBIM 00pa30M, OpraHU30BaHbl B IPOCTPAHCTBE U BPEMEHHU.

CTpyKTYpHOCTb — OTHOCHUTENIBHO YCTONYMBBIN, U3MEHSIOIUNCSA B IPOCTPAHCTBE U BPEMEHHU
croco0 BHYTPEHHUX CBS3€H U OTHOLIEHUN CHCTEMBI, KOTOPBIN omnpeaensieT ee GyHKINOHATBHYIO
JeSITEIIbHOCTD.

YHopsa0oueHHOCTh — HaJu4YMe HEKOTOPbIX KPUTEPUEB, HA OCHOBAHUHU KOTOPBIX YacTH
CUCTEMBI COOTHOCATCS APYT C APYTOM JUIsl UX B3aUMOPACIIONIOKEHHSI B CTPYKTYpE.

OtoOpakaeMocTh — A3bIK HaOJIOAATeNss HMEET JOCTaTOYHO OOLIMX D3JIEMEHTOB C
€CTECTBEHHBIM SI3BIKOM HCCIEAYEMOro 00beKTa, YTOObl HAWTHU COOTBETCTBUE M OTOOPa3UTh BCE
CBOMCTBA U OTHOILIEHHUSI, KOTOPBIEC HY>KHBI JUIsl pELICHUS 3a/1a4H.
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MHO0KeCTBEHHOCTh, CIIOKHOCTh CHCTEMBI — BO3MOXKHOCTH M CIIOKHOCTh H300paskeHUs
HCCJIeTyeMOM CUCTEMBI B BUJIE BEpOATTbHON, MAaTEMAaTHYECKON MITHM MHOU MOJICITH.

HeToxnecTBeHHOCTh OTOOpaXCHWsSI — 3HAKOBas CHUCTeMa HaOmojaTens OTJIWYHA OT
3HAKOBON CHCTEMBI MPOSIBJICHUS CBOMCTB O0OBEKTAa M WX OTHOIICHHM, CJIEIOBATEIBHO, CUCTEMA
OTOOpaXkaeTcsi C MOMOIIBIO TEPEeKOJAMPOBAaHMUS B HOBYIO 3HAKOBYIO cucremy. Ilpu stom
Hen30exHa MmoTepsi HHGOPMAIIIH.

HepapXxuuHOCTh — CHUCTEMa pAcCMaTPUBAETCS KAaK JJIEMEHT CHUCTEMBI 00Jie€ BBICOKOTO
MOpsIIKa, a KaKIbId ee dJEMEHT — Kak cucrema. Hamnune B cUCTEME HECKOJIBKUX YpPOBHEH,
MOJAYUHEHHBIX TIO HUCXOJIAIIEH, CO CBOMMHU 30HAMHU OTBETCTBEHHOCTHU, PECYpCaMHU, JIOKAJIbHBIMU
HEeIIMHU. DTO YIOPSAOUYEHHOCTH 110 CTETICHH MO YMHECHHOCTH.

OMEepIKEHTHOCTh, MHTETPATUBHOCTD — MPUHIIUIIAATIbHAS HECBOJIUMOCTh CBOMCTB CUCTEMBI
K CyMME CBOWMCTB COCTaBIIIOIIMX €€ dJeMeHToB. Cucrema 00JagaeT CBOWCTBaMH,
OTCYTCTBYIOILIUMH Y €€ 3JIEMEHTOB. [1]

KadecTBeHHBIC K€ M KOJMYECTBEHHBIE OMUCAHUsI OCOOCHHOCTEH, IPUCYIIINX TEM UM WHBIM
TUTIAM CHUCTEM, CJEAYyeT OTHECTU B OTACIIbHYIO TPYIIy M Ha3BaTh XapaKTEPUCTUKAMHU CHUCTEM.
XapaKTepUCTUKU OTICIbHBIX BHJIOB CHCTEM SBISIOTCS ITPOJOJDKEHHUEM, Pa3BHTHEM HX
OOIIECHUCTEMHBIX CBOMCTB.

3aoanue

Breibepute cucremy. Onummre, ¢ Kakol HMMEHHO TOYKM 3pEHHUs Bbl Oynere eé
aHanu3upoBath. OnpenenuTech, KaKUMHU CBOMCTBaMH OOJafaeT Balia cucreMa. AKKYpaTHO
BBITIOJIHUTE OINKMCAHUS TPaHUL] CHUCTEMBI, OKPYXKAIOLIEH CUCTEMY CpPEeAbl U KOHKPETU3UPYWTE
oOuiecrucTeMHble cBoWcTBa. CXeMaTH4eCKH M300pa3uTe KaKMMH 3HAUMMbBIMU C TOYKU 3pEHUS
HCCIICOO0BATCIIA CUCTEMBI BUAAMU BCUICCTBA, SHEPTHUU U I/IH(i)OpMaIII/II/I crucTeMa OOMEHHUBAETCS C
OKpYKaroIlEeH Cpeiou.

Pe3ynbrar npeacraBpTe B BUJIE OTYETA.

Konmponwsnsie 6onpocut

Yro Takoe cucrema?

Kaxkue O6wiBatoT cuctemsl?

Kakue cBolicTBa XapakTepHbI AJIs1 CUCTEM?

W3 yero cocrout cucrema?

Uto 03HauaeT BRIPAXKEHUE «HU3YUUTh CUCTEMY»?

Yro Takoe (PyHKIIMOHUPOBAHUE CHCTEMBI?

Kaxkne cBolicTBa cHCTEMBI ONPENENSAIOTCS €€ 3JIEMEHTHBIM COCTaBOM?

Kakum 00pa3oM npou3BOAUTCS OIpeIeIeHUE SJIEMEHTHOTI'O COCTaBa CUCTEMBI?

UYro Takoe CBA3b MEXY dJIEMEHTAMU CUCTEMBI?

0. Yro omnpenensieT HaTU4KUEe CBA3H MEXAY JIEMEHTAaMHU CUCTEMBI?
JlabopaTopnasi paGora Ne 2

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

CTPYKTYPBI CHCTEMbI

BNk whE

Llenv pabomot

O3HaAKOMUMBCSL ¢ NOHAMUAMU DTIEMEHMO8 CUCMEMbl, BUOAMU U CROCOOAMU C8A3el MeHCOY
Humu. U3yyumes memoowl epaguieckoco npedcmasienus 6HympenHel CmpyKmypbl CUCIEMbL.



Hngpopmayusn

JIrobass cucrema monmaércss omucanuto. CylmiecTByeT TPHU OCHOBHBIX BHAA OIHCAHHS
cucTtembl: Mopdosiornueckoe, PyHKIMOHAIbHOE, HHPOPMAILIHOHHOE.

HNudopmaninoHHoe omucaHue AaeT MpeacTaBicHue 00 oOMeHe uHpopMalueld MexITy
YacTSIMH CHUCTEMBbl, CHUCTEeMONW U BHemHed cpefod. OmnucaHue TMO3BOJISIET CYIUTh 00
UH(POPMALIMOHHON  yIMOPSAJOYEHHOCTH CcHUCTeMBbl. [Ipu 3TOM OOBIYHO OMNpPEnENsoT Mepy
XAO0TUYHOCTU WIIU YHOPSAOYEHHOCTH CHUCTEMBl U €€ MH(POpPMAIMOHHBIM MeTabonu3Mm (oOMeH
UH(POPMALIUHU CO CPENIOi).

QOYHKIMOHATBHOE ONMHUCAHNE CUCTEMbI OTPAXKAET €€ MapaMeTphl, IPOUCXOSIINE ITPOLIECCHI
U uepapxuto cucreMbl. OHO J1aeT BO3MOKHOCTh OTBETHTH Ha BOIPOC, JJISl YEro MpeiHa3HavYeHa
cuctema. B Oonee mupokoM cwmbicie (QYHKIHOHAIBHOE OIMUCAHUE [O3BOJSET OLEHUTh
3HAYMMOCTh CUCTEMBI B €€ KOHKPETHOU (PYHKLIMHU U BO3ACHUCTBHE HA BHEIIHIOI Cpeny (CBS3H C
Ipyrumu cucreMamu). [Ipu 3ToM QyHKIMS CHCTEMBI BBIIOIHSIETCS, €CIIH MapaMeTpbl CUCTEMBI U
IPOIECChl OTPAaHWYCHBI TpE/IeIaMu, BHE KOTOPBIX CHCTEMa paspymaercs Ju00 paauKaaIbHO
MEHSIET CBOU CBOICTBA.

Mopdomnoruueckoe onrucaHue AaeT OTBET HAa BOIPOC O TOM, M3 KaKHX JIEMEHTOB COCTOHT
cuctema. OHO ompenensieT rIyOrHy onucanus (BbIOOp AJIeMeHTa, BHYTPh KOTOPOT'O OMKHCAHUE HE
MIPOHUKAET), KOMIIO3UIIMOHHBIE CBOWCTBA (CIOCOO OOBETUHEHHS 3JIEMEHTOB B CHCTEMY) U
3¢ (HeKTUBHOCTD BBINMOIHEHUS GYHKIINH, HA KOTOPYIO BIUSIOT UCKAKECHHS U HETIPEAYCMOTPEHHbBIE
norepu uHGopmanuu. [5]

Mopddonoruueckre CBOMCTBa CUCTEMBI CYILIECTBEHHO 3aBUCST OT XapaKTepa CBsI3el MExXIy
anemeHTamu. [loHATHE CBs3M BXOAMT B Jr000€ ompeneneHue cucteMbl. OHO OJHOBPEMEHHO
XapaKTepu3yeT U CTpoeHue (CTaTuky) U (yHKIMOHHPOBAHHME (IUHAMHUKY) cucTeMbl. CBsi3u
00eCTeynBarOT BO3SHUKHOBEHHE M COXPAaHEHHE CTPYKTYPBI M CBOWCTB CHUCTEMBL. BbIAEnsioT
nH(OpPMaIlMOHHbBIE, BEIIECTBEHHbIE U SHEPTeTUUYECKHUE CBSI3U, OMPEICIIsisi UX B TOM K€ CMBICTIE, B
KaKoM OBLITH OTIPEIeIICHBI 2JIEMEHTHI.

XapakTep CBS3M ONpeneisieTcss YAeIbHbIM BECOM COOTBETCTBYIOIIETO KOMIIOHEHTa (MJIH
1eIeBoil GyHKIMEeH).

CBsI3b XapaKkTepu3yeTcs:

— HalpaBJICHHEM,
— CHJIOH,
—  BUJOM.

[To mepBBIM ABYM MPU3HAKAM CBSI3H JENIAT HA HAMPABJICHHbBIE U HEHATIPABIEHHBIE, CHIIbHBIC
U cia0ble, a M0 BUAY — TOAYMHEHHS, MOPOXKACHUS (TEHETHYECKHE), PaBHONPABHBIE U CBS3U
yIpaBIeHUsI.

Hexkotopble u3 3TUX CBsI3eil MOXKHO pa3apoOuTh eme Oonee AetanbHO. Hampumep, cBs3u
MOIYMHEHHSI Ha CBSI3U «POJ-BUI», «4aCTh-11€TI0€»; CBA3U MOPOKICHUS — «IIPUUHHA-CIECCTBUE.
X MOXHO pa3genuTh TaKKe MO0 MECTy MpPWIOKEHHs (BHYTPEHHHWE — BHEIIHHUE), IO
HalpaBJIEHHOCTH MPOLIECCOB (TIpsIMbIE, 0OpaTHbIE, HEUTpabHBIE).

[IpsiMbIe cBsI3M TIpeqHA3HAUEHBI IS TIepeiadn BEUIecTBa, SHEPTUuH, HHYOPMAIUH HITH HUX
KOMOMHAIMA OT OJHOrO D3JE€MEHTa JPYroMy B COOTBETCTBUU C IIOCIIEA0BATEIbHOCTHIO
BBITIOJTHSAEMBIX (DYHKITHH.

OueHp BaXHYI0 pOJIb HWIPAIOT OOpaTHBIE CBS3M — OHU SIBJISIIOTCS OCHOBHOM
CaMOPETYJIMPOBAHUS M PA3BUTHS CHCTEM, TPHUCIIOCOOJICHUS WX K H3MEHSIOIIUMCS yCIOBHUSIM
cymectBoBanud. OHM B OCHOBHOM CHyXaT Ui YIOpaBJeHUs TIpoleccaMu M Haumboiee
pacmpocTpaHeHbl HHGOPMAIIMOHHBIE 00paTHBIE CBSI3H.

HeiitpanbHble CBsI3M HE OTHOCATCS K (DYHKIMOHAJIBHOW JIEATENIBHOCTH CUCTEMBI,
HETpeIcKa3yeMbl B CiydaifHbl. OJJTHAKO HEUTPATBHBIE CBS3H MOTYT CHITPATh ONPEEICHHYIO POJIb
IpU aJanTalliil CHCTEMBI, CIY>KUTh HCXOJHBIM pecypcoM Juisi (OPMHUPOBAHUS MPSMBIX U
00paTHBIX CBSI3EH, SBISITHCS PE3EPBOM.

KadecTBo cBs3M onpeessieTcs: ee MPOIMyCKHOM CIOCOOHOCTBIO M HAZIEKHOCTBIO.

Mopddonoruueckoe omnucaHue MOXET BKIIOYaTh YKa3aHWs Ha HalM4he U BHJl CBSI3H,
coJiepKaTh OOIIYIO XapaKTEPUCTUKY CBSA3H JHOO0 UX KAYeCTBEHHBIE M KOJIMYECTBEHHBIE OLICHKH.



TakuM 00pa3oM, MOP(OIOTHIECKOE OMMCAHUE OTPAKAET COCTAB CHCTEMBI U CBSI3U MEXKY
€€ AJIEMEHTaMHU, MTO3BOJISIET TOCTPOUTH UEPAPXUUECKYIO CTPYKTYPY CUCTEMBI. [S]
BHyTpeHHee ycTpoHCTBO CUCTEMBI MPECTABIIAET COOOM €AMHCTBO COCTaBa, OPraHU3aluU U

CTPYKTYpbl cucTeMbl. COCTaB CHUCTEMBI CBOJUTCS K IIOJHOMY IEPEUYHIO €€ 3JIEMEHTOB, T.€. 3TO
COBOKYITHOCTb BCEX JJIEMEHTOB, M3 KOTOPBIX COCTOMT cuctema. CocTaB XapakTepusyer
OorarcTBO, MHOI000Opa3Hue CUCTEMBI, €€ CJI0KHOCTB. [Ipupoaa cucteMbl BO MHOTOM 3aBUCHUT OT €€
COCTaBa, U3MEHEHHE KOTOPOro NMPHUBOJUT K M3MEHEHHIO CBOMCTB cuctemsbl. Hampumep, MeHss
COCTaB CTaJlld NpuU J00aBKE B HEe KOMIIOHEHTa, MOXHO MOJY4YUTh CTalb C 33JaHHBIMU
cBoiictBamu. CocTaB Kak OIpe/eleHHbI Ha0Op YacTel, KOMIIOHEHTOB 3JIEMEHTOB COCTAaBIIsIET
CyOCTaHIIMIO CHUCTEMbI, OH SBIIAETCS HEOOXOJUMOM XapaKTepUCTHUKOM CHCTEMbI, HO HeE
nocrtatouHoil. CucCTeMbl, HMEIOUIME OJMHAKOBBIM COCTaB, HEPENKO O00JaJaroT pa3HbIMU
CBOMCTBaMM, IOCKOJIBKY 3JIEMEHTBI CHUCTEM: BO-IIEPBBIX, MMEIOT PA3JINYHYIO BHYTPEHHIOIO
OpraHM3alio, a BO-BTOPBIX, II0-pa3HOMY B3auMOCBsi3aHbl. [loaTomy BBOAAT emiEé 1Be
JIOTIOTHUTEIIbHBIE XapAaKTEPUCTUKH: OPraHU3allls CUCTEMBI U CTPYKTYpa CUCTEMBI.

CTpyKTypHBIE IPEJICTaBICHUS SIBISIFOTCS CPEACTBOM HcciaeoBaHus cucteM. OJIHY U Ty XKe
CHCTEMY MOKHO TMPEJCTaBUTh PAa3JIMYHBIMH CTPYKTYpamu, HEOOXOIUMBIH BBIOOP KOTOPBIX
00yCJIOBJICH COJEp)KAaHHEM MCCIICAOBAaHHM, MMPOBOJIMMBIX HAa JaHHOM d3Tane. [IpuHAThIA crocod
ONHCAHMS CTPYKTYp — Tpaduueckoe wu3o0paxeHne. PaccMOTpUM OCHOBHBIE CIIOCOOBI
IIPEJICTaBICHUS CTPYKTYD.

CereBble CTPYKTYPHI MPEJCTABISIOT OTOOPAKEHHE B3aUMOCBSI3M OOBEKTOB MEXKIY COOOM.
UX npuMeHSIOT [Uid TNPEACTaBJICHUS OPraHU3alMOHHBIX CTPYKTYp, s H300paskeHus
CTPYKTYPHBIX CXEM CHCTEM, Ui IMpeJcTaBieHHuss MH(opMaruoHHoro obecneuenus u 1. 1. C
IIOMOIIIBIO  CETEBBIX CTPYKTYp OTOOpaXaroTCs MPOCTPAHCTBEHHBIE B3aMMOCBSI3U MEXITY
AJIEMEHTaMH, KaK IIPABUJIO, OTHOTO UEPAPXUUECKOTO YPOBHS. [6]

Paznuuaror CJICAYHOIINEC BUJBI CCTCBLIX CTPYKTYP:

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

KosnblieBast cTpykrypa (IHUKIHYECKas) UMECT 3aMKHYThIE KOHTYPBHI B COOTBETCTBYIOIIHX
rpadax. C mOMOIIBI0 IUKIHYECKUX CTPYKTYP U300pakatoTCsl CXEMBbI IIUPKYIIAIIUH HHPOPMAIIUH B
cuctemax (puc. 30).

HpeBoBugHas CTPYKTypa TMpPEACTaBIsIET CO00H OOBEIWHEHHE MHOTHX JIMHEHHBIX
NOACTPYKTYp (puc. 3B).

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



O0600611eHHas ceTeBasi CTPYKTYpa XapaKTepU3yeTCs MHOTOYUCIEHHBIMU MEK3JI€MEHTHBIMU

cBsA3siMH (puc.4).

Pucynok 4. O600mEnHas cereBast CTPYKTypa

Hepapxuueckue CTPYKTYpbl MpPEJICTaBIAIOT COOOM  JAEKOMIO3MLHIO CHCTEMBI B
npoctpaHcTBe. lIpumeHstoTes, npexzae BCero, Uis ONMCAaHUS MOAYMHEHHOCTH 3JIEMEHTOB B
CTPYKTYpax ymOpaBieHHMs. TepMUH «uepapXus» O03Ha4aeT CONOJYUHEHHOCTb, IOPSAJIOK
NOJYMHEHMS] HU3LIMX I10 JODKHOCTH JIMIL BBICHIMM. B nepapxudeckux CTpyKTypax Ba’kHO JIMILb
BbIJIEJICHUE YPOBHEHW CONOJAYMHEHHOCTH, a MEXJIYy YpPOBHSIMHU U MEXIY KOMIIOHEHTaMHU B
npejienax ypoBHsl, B IPUHIUIIE, MOTYT OBITh JIH00ObIE B3aUMOOTHOIIEHUS (puUc. 5).

Pucynok 5. Mepapxuudeckas CTpykTypa

DONeMEeHThl MPEACTaBISAI0T COOOW KUPNUYUKH, U3 KOTOPBIX cTpouTcs cuctema. OHHM
CYILLIECTBEHHO BIIUSAIOT Ha CBOMCTBA CUCTEMBI, B 3HAUUTEIILHOMN CTEIICHU ONPEIEIAIOT €€ IIPUPOAY.
Ho cBoiicTBa cucTteMbl HE CBOAATCS K CBOMCTBAM DJIEMEHTOB.

Kak MBI YK€ 3HAa€M, SJICMCHT — 3TO AaJI€€ HC pa3IoKuMasd €AWHUIA IIPU JaHHOM crocode
pacCwiICHCHUA, BXOJdAIIasd B COCTaB CUCTCMBEI. Hanu4yue cpszei MCKAY 3JCMCHTAMH BCACT K
MOSIBJICHHIO B IIEJIOCTHOM CHCTEME HOBBIX CBOMCTB (BMCpI[)KCHTHOCTB), HC MMPUCYHIUX IJICMCHTaM
B OTJAEIbHOCTH. B CHUIIYy OTOI'0 IMOAMHOXKECTBA 3JICMCHTOB CUCTCMbI MOTYT paCCMAaTPpUBATLCA KakK
NOACHUCTCMBI. aﬂeMeHTapHOCTL OYCHBb TCCHO CBsA3aHa C IPUHIUIIOM HECUCUCPITACMOCTHU MAaTCPHUU —

OIHUM U3 (GyHIAMEHTAIbHBIX MPHUHLUIIOB MHPOYCTpOHCTBA. [Isi 31€MEHTOB CHCTEMBI
XapaKTepHbl HEKOTOPHIE CBOICTBA.



Ceoiicmeo — >TO BXOXKIECHHE BEILM, JIEMEHTAa B HEKOTOPBIM KJIacC BeIleil, Korjga He
06p&3y€TC}I HOBBIﬁ HpeILMeT; XapaKTepI/ICTI/IKa, HpI/ICYH_IaSI B€laM M ABJICHUAM, ITO3BOJIAIOIIIAA
OTJIMYaTh UJIN OTOXIACCTBIIATH UX. BCC DJICMCHTHI OGJI&I[&IOT ABYM:A BHUaaMu CBOI>'ICTBZ HCpBOC —
9TO JIEMEHTALHOCTH IIPH JJAHHOM CIIOCO0E pacuICHEHHSI; BTOPOE, TOUHEE IPYyIIIa CBOMCTB, — 3TO
CBOﬁCTBa HpI/IpOI[BI QJICMCHTOB. Peqb nACT O TOM, YTO AJId XUMHUYCCKUX 3JICMCHTOB CBOI\/JICTBGHHBI
BaJICHTHOCTh, aTOMHBIE Beca, JJI KUBBIX OPraHU3MOB — MECTO B MEPApXUHU BUIOB, aKTUBHOCTb,
JUIS 9eJIOBEKa — CHCTeMa POJIeH, CTaTycoB, IIEHHOCTEH, HHTEPECOB M T.II. MHOTOe B CHUCTEME
3aBUCHUT OT THIIOB 3JIEMEHTOB. [109TOMYy B TEOPHH CHCTEM 3HAUUTEIBHYIO METO0JIOTMYECKYIO
POJIb UTPAET MOCTPOCHHE KITACCH(PUKAIIH SJIEMEHTOB.

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

Tabmuna 1. — Kinaccudukaiys 371eMEHTOB 10 PeaKIiy Ha BO3MYIIICHUE

Haspanme XapaxkTepu HN3o0pake
CTHKA HHe
OnaHO3HAYH
0 nepenaér —>©—>
Yupyruit BROAHOC
BO3JICHICTBUE  Ha
BBIXOZ  (sIBIsieTCS
TTIOBTOPUTEIIEM)
OcymiecTBn
SeT  BHYTpEHHee
Pednexkcusn | mpeoOpa3oBanue ﬁ@_’
BIY BXOJla B BBIXOJ IO
KaKoMy-J1100
AITOPUTMY
Bocrpunum
aer BXOJIHOE
[TorpeOuten | Bo3aelicTBue  0e3 _’@
b oOpazoBaHus
BBIXOJIHOTO
(«upHas apIpay)
He
BOCIPUHUMAET z@
Ortrtopraren | BXOJHOE
b BO3JICHCTBUE
(OTKIIOHSIET €ro)
I'enepupyer
BBIXOJIHOE @_>
MCTouHmK BO3IIeliCTBHE B
OTCYTCTBHE
BXOJTHOTO
(«dhanTOoM»)




Xapakrepu H3o0paike

Ha3zBanue
CTHKA HHE
Peduiexcus
HBEII 3JEMEHT C 3 —>
[Tonupeuen
N HECKOJBbKUMH
TOPHBIN
BXOJaMU U OJHUM
BBIXOZIOM
Pednexcus

HBII DJJEMEHT C
[Mommddex — — 3
N OIHUM BXOJIOM H
TOPHBIN

HECKOJIBbKUMH
BbIXOJaMU

Peduiexcus

HBI  DIEMEHT ¢ 3 _>§

ITonusneme HCCKOJbKHMMHU

HT BXOJIaMHU u
HECKOJIbKUMHU
BBIXOJIAMH
[ToTpebure

=

[TonumoTpe | BOCHIPHHUMAFOIINH
ouTeIb BO3JICHCTBUS 1o
HECKOIBKHUM
BXOJaM

HcTouHuK,
TE€HEPUPYIOLUN — 3
HECKOJIBKO

BXOJIHBIX
BO3JENCTBUN

Tlomuncrou

HHUK

[To mHenuto apyroro cuctemHoro uccienonarens, FO.I1. Cypmuna [8], 31eMeHThI cucTeMbl
MOTYT OBITh KJIacCU(UIIUPOBAHBI 110 00Jiee MHOTOOOpa3HbIM OCHOBAHUSAM: 110 CTENEHH POACTBA —
TOMOT€HHBIN U T€TEPOreHHBIN; 110 CTENIEHN CAMOCTOATEIbHOCTH — IIPOIPaMMHBIN, aJalTHBHBIH,
MHUIMATUBHBIN; 10 BPEMEHH CYLIECTBOBAHUS - IIOCTOSIHHBIN, BDEMEHHBIH; 11O POJIM B CUCTEME —
OCHOBHOM, HEOCHOBHOW; 10 aKTMBHOCTH B CHCTEME€ — AKTHBHBIM, MACCUBHBIM; 110 XapakTepy
BO3/JICHCTBUSL HA CHCTEMY: OINPEICIICHHbIE WM IMpeAcKa3yeMble U HEOINpeAeSeHHbIE WU
HEIpeACKa3yeMble; 10 XapakTepy (Tabnuia 2).

Tabmuma 2. —Knaccudukanus 3JIeMEHTOB 10 Pa3IMYHBIM OCHOBAHUSIM

JJIeMeHT
OcHoBanne
XapaKkTepuCTHK
KJIaccu(puKanmuu Tun a
IIporpamm HenictByer o
Crenenb HBIH KECTKOM MporpaMme
CaMOCTOSITEIbHOCTH O6nanaer
AnanTuBH
3JIEMEHTa ot CIOCOOHOCTBIO
pUCIIOCOOICHUS




DJIeMeHT

OcHoBaHHe
XapaKkTepuCTHK
KJIaccu(puKanmu Tun a
Oo6namaer
Nuannuaru | cnocOOHOCTBEO
BHBINA U3MCHSTH
NEUCTBUTEIHLHOCTD
OTtinnuaeTcs
ITocTOSIHH | OTHOCHUTEILHO
JlmuTenbHOC | BIA JUTUTEIIbHBIM ~BpEMEHEM
Th CYLIECTBOBAHHUS CYIIIECTBOBAHUS
BpeMeHHsl Cy1ecTByromuii
51 BPEMEHHO
Ocrancs oT
IIpouoro
MPONUIBIX 3TANOB KU3HU
(aTaBu3M)
CHUCTEMBI
XapaktepeH I
Hacrosiie | Hacrosiero BpEMEHU
Bpemennas | ro CyILIECTBOBAHUS
MIPUHAJIC)KHOCTh CHUCTEMBI
CBOHNCTBEHEH IS
Oymy1iero JTAHHOU
Bynymero | cucremsl
(MHHOBAITMOHHBIH
JJIEMEHT)
o HUrpaer rnasuH
OcHoBHOI p Yo
pOJIb B CHCTEME
Ponb B
Hrpaer
CHUCTEME Heocnosn
oif BTOPOCTETICHHYIO POJIb B
cucreMe
. Bo3spgelictByer Ha
AKTUBHBIH
MIPOIIECCHI CUCTEMBI
AKTHUBHOCTB
Cmabo
B CUCTEME ITaccuBHEI "
. BO3/ICHCTBYET Ha
MIPOIIECCHI CUCTEMBI
Onpenené OxkasbIiBaeT
Xapakrep HHBIN WIIU | BIIOJIHE  OIpEeAeICHHOE
BO3JICUCTBUS Ha | IpeACKa3yeMbIi BO3JEHCTBUE HA CUCTEMY
CHUCTEMY Heonpene OxkaspiBaeT
JIEHHBIN WIH | HENIPEICKa3yeMbIe
HEMPEICKAa3yeMblil | BO3CHCTBUSA HA CUCTEMY
3aoanue
BeiOpare cucTeMy © TPOBECTH H3y4eHHE €€ CTPYKTYpHI.
nHpopManmoHHOe ¥  (YHKIMOHAJIBLHOE OINHUCAHUE CHCTEMBI.

MOp(i)OHOFI/I‘IeCKOC HUCCIICAOBAHUEC CHUCTCMBEI,

anemeHTHoro cocrana (Kapramosa u Cypmuna).

Konmponwnuvie éonpocut
1. Kakum 06pa3oM MOTYT ObITh OIMCAHBI CUCTEMBI?

2. B uém cyTh MOP(HOJIOTHYECKOTO ONTUCAHUS CHCTEMBI?
3. B 4uém cyTh nHPOPMAITMOHHOTO OMMCAHUS CUCTEMBI?

BeimonauTtes  mogpoOHOE

HCIIOJIB3YS TMPCIJIOKCHHBIC KHaCCI/I(I)I/IKaL[I/II/I



B 4éMm cyTh GyHKIIMOHATIBHOTO OMUCAHUS CHCTEMBbI?
Yto Takoe dJIEMEHT CUCTEMBI?
Yro TaKoe CBOMCTBO 3JIEMEHTA CUCTEMBI?
Kaxkue cBolicTBa cucTeMbl ONPEIESIOTCS €€ 3JIEMEHTHBIM COCTaBOM?
Kak npousBoauTcs onpeieieHne 3JIEMEHTHOTO COCTaBa CUCTEMBI?
Uto Takoe CBA3b MEXIY JIEMEHTAMU CUCTEMBI?
0. Urto onpesensieT HaTUYUe CBSI3H MEXK]Y JIEMEHTAMH CUCTEMbI?
JlaGoparopHasi padora Ne 3
OmnpeneieHue mean M 3a/1a4 cylmecTBoBaHus cuctembl. [locTpoenne nepeBa uesei u gepesa
npooemM

Booo~No Ok

Lenv pabomut

Hayuumuca onpedensams yenu u 3a0avu cyuwecmseosanus cucmemvl. Ocgoums epaguieckuii
Memoo nocmpoenus oepesa yeneti u npooem.

Hugpopmayusn

Llenb cuctembl — 00pa3 jxenaeMoro OyAyIIero COCTOSHUS WM OBEEHUS cucTeMbl. [l He
LIEJICYCTPEMIIEHHBIX CHCTEM LeJIb MOKET ObITh c(HOpMYIMpPOBaHA TOJBKO HAJCHUCTEMOH, T. €.
cucTeMoil Oosiee BBICOKOTO YPOBHS, a JUIS IEJICYCTPEMIICHHBIX CHUCTEM B (POPMYIMPOBAHUH U
YCTAHOBJIEHUM LEIM MOTYT NPUHHUMATh Y4acTUE OTAeNbHbIE (YIpaBIISIIOIIME) MOACUCTEMbI U
DIIEMEHTHI.

CymiecTByeT HECKOJIbKO  KPHUTEpUEB, KOTOPHIM JOJKHA OTBEYAaTh IPABUIIBHO
chopMynupoBaHHas 11eJb, 00bIYHO UX a00peBuatypy SMART:

— KoHKpeTHas (Specific);
— wu3mepuMas (Measurable);
— noctmwkumMas (Achievable);
— peamuctuunas (Realistik);
— orpanuveHHas 1o BpeMenu (Timed).
[Tpu 5TOM HYKHO TOHUMATh, YTO JJIS HEKOTOPBIX CUCTEM, CBSA3aHHBIX C U3YYEHHEM KOCMOCa

WIA MHUKPOCpel, MpHUBEAEHHbIE KpUTEpUH OyayT UMETh TakXKe BeChbMa MPUOIU3UTENTBHBIN
XapakTep.

Cucrtema B pCaHLHOﬁ cpeac HE MOXKCT CyHICCTBOBATH oe3 HpO6JICM. IIo CyTH, HpO6HeMLI
ONPCACIIAIIOT PAa3BUTUC CUCTCMbI Ha NPOTAKCHUN €€ )XKU3HEHHOT'O IMKIIA. OTI[C.IIBHLIC Hp06J'IeMBI
CIIOCOOHBI K KOoomepaluu, 4TO MOKET IMMPUBCCTHU CUCTEMY K COCTOAHHUIO KpHU3HUCaA. [1,9]

KpI/I3I/IC — COCTOAHHUEC, B KOTOpPOM IMapaMCTpbl CHUCTCMbI MPUHHUMAIOT IIOPOT'OBBIC,
KPUTHYCCKUC 3HAYCHMUA. B »ToM cocTOsiHMHM CTeneHb OpraHu30BaHHOCTH CHCTCMbBI PE3KO
CHHXACTCA U BCPOATHOCTH BO3BpAIICHUA K HNPC)KHECMY CTa6I/I.IIBHOMy COCTOSAHHIO HCBCIIMKA.
CYH_[CCTBYIOT TPpU BapHaHTa pa3pCHICHUA KPpU3UCa CUCTCMBI:

1) pacnan nin rudennb CUCTCMBI, IIPHU 3TOM €€ 3JICMCHTHI 3aXBAaTbIBAOTCA APYT'UMU CUCTCMAMU,

2) pedopma - mocTeneHHasi MEPECTpoiika siipa, TCHOTUIA CHUCTEMBI, BEAyIas K TOSBICHUIO
KaueCTBEHHO HOBOM CHCTEMBI;
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3) peBouroLIHS - pe3K0oe, CKaYK000pa3HOE U3MEHEHHUE S[pa CUCTEMBI, KaTacTPOOUIESCKUN ITepex o]
U3 OJTHOTO COCTOSIHUS B JIPYTOE€.

Cocrosinue kpu3nuca 0OBIYHO JJOBOJIBHO Pa3pyLIMTENBHO JUIS CHCTEMBI, TaK KakK Jaxe IpH
CaMOM 6J'IaI‘OHpI/I$ITHOM pasBUTHUU COGBITPI?I, AJI1  BbIXOAAa M3 HEro CHUCTECMC NPUXOAUTCA
U30BITOYHO PAcXoJI0BaTh MMEIOLIHECS B €€ pacrnopsmkKeHHH pecypcebl. IlosToMy npu u3ydeHuun
CHCTEMBI OOJIBIIOE BHUMAHUE YACIACTCA JUAarHOCTUPOBAHUTIO HpO6JIeM 1 U3YUYCHUIO BCPOATHBIX
CIOCOOOB UX YCTPaHEHHUSI.

JluarHocTuka mpoOJieM — 3TO aHalu3 OCHOBHBIX MPUYMHHO-CIIEICTBEHHBIX CBS3EH
KOHKpeTHOH curyanuu. CymiecTByeT JBa crnoco0a paccMOTpeHHUs MpoOJIEMbl: BO-TIEPBBIX,
po0JIeMOIl cuuTaeTcs CUTyalus, KOIJA IIOCTaBJIECHHbBIE LIEJM HE JOCTUTHYTHI; BO-BTOPBIX,
npoOJeMOll CUMTAIOT CHUTYalMI0 MOTEHIMAJbHOM BO3MOYKHOCTH (YTO-TO JOJDKHO OBLIO
IPOM30UTH, HO HE ITpou301L10). [Ipu 3TOM o1 cuTyaruei NoHMMAaeTCs pealbHOE NOJI0XKEHUE el
OTHOCHUTEJIBHO ITOCTABJICHHOM LeJH.

I[I/IaFHOS HpO6H€MbI — CJIOKHBIN mponecc, KOTOpHﬁ BBIITOJIHACTCA B HCCKOJIBKO 3TaIlOB.

1. Oco3HaHue U YCTAaHOBJIEHUE CUMIITOMOB 3aTPYJHEHUM WJIM UMEIOLUXCsl BO3MOKHOCTEN. [Ipn
3TOM 0]l CAMITOMOM IIOHUMAETCSI CTENIEHb POSBIEHUSI POOJIEMBI U €€ MOCIEACTBHIMA.

2. Coop, aHanmu3 BHEIIHEH (OTHOCUTEIBHO CUCTEMBI) M BHYTPEHHEW HH(POPMALIUH.

3. Broigenenne peneBaHTHOM wuHGOpMaMK. OTO BBIACICHUE JaHHBIX, OTHOCALIUXCS K
CYILIECTBYIOILEN IpodIieMe, 11eU, IEPUOLY BPEMEHU U T.1.

4. BrisiBieHUE IMIPpUYUH BO3BHUKHOBCHUSA HpO6J’IeMH, aHaJu3 OCHOBHOM IIPpUYIHNHBI.

5. Onmcanne HpO6J'ICMBI Ha JOCTYITHOM A3bIKEC, OTBCYAOIINUE HA BOIIPOCHI KTO, YTO, KOI'Zlad, I'AC,
noyemMy, Kakum 06p330M, CKOJIBKO.

6. Ananu3 npoOsiemMbl. Pe3ynpTaToM NaHHOIO 3Tana JWArHOCTUKM SIBISETCS BBISCHEHHE TUIA
npo6aemsl. [Tutep Jpykep BblAEIsE€T YEThIpE TUIIA TPOOIIEM:

1) TUCIYHEIE;

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

4) HOBBIC TUTTHYHEIE.

Tunuyable MPoOIEMBl PelIaloTcs ¢ MOMOIIBIO 3alIPOrPaMMHMPOBAHHBIX pEIICHUH, T.€. ¢
UCIIOJBb30BAHUEM YK€ M3BECTHBIX IPAaBWJI WIM MPUHIMUIIOB K KOHKPETHOW CHUTYallUH.
YHUKaIbHBIE TPOOIEMbI HY)KAI0TCA B IPUHATHH HE3aIPOTrpaMMUPOBAHHBIX pelIeHUH. [9]

OcHOBHBIE METOJIbI aHanM3a Mpobdiem — rpaduueckue. IlocTtpoenue: nepeBo mpobdiem,
JIepeBo Liesel U 3ajiay, 1epeBo peuleHnid, NpoQuiib IPUYMH U CTPYKTypHas Auarpamma Mcukasa
«pBIOMIA CKeIeT».

OCHOBOI I MMOCTPOEHMs BEPIIMHBI JepeBa IIeNieii CTaHOBUTCS HAOOp CTpaTerHuecKUX
nened cucreMbl. CTpaTeruyeckd 3HAa4MMbIE LEIM — 3TO 4Yallle BCEro JOJITOCPOYHBIE LENH,



KOTOPBIE ONPEACIIAIOT HAPABIECHUs CTPATETHYECKOrO Pa3BUTHs CUCTEMBI, JOJITOCPOYHBIE LIEIIH,
CBSI3aHHBIE C MOJIepKAHUEM (PYHKIIMOHUPOBAHUS CUCTEMBI.

JlocTuxkeHne CTpaTermyeckux Lesnei o0ecrnedynBaeTcs JOCTHKEHUEM KakK ONepaliOHHBIX
(KaXI0THEBHBIX ) II€JICH, TaK U MPOCKTHBIX (0JTHOPA30BbIX, YHUKAIBHBIX ) LIEJICH.

]_[CJ'II/I HCO6XO,Z[I/IMO TIDATCJIBHO KJ'IaCCI/I(bI/II_[I/IPOBaTB U COOTBECTCTBYIOIIUM o6pa30M
CTPYKTYpPHUPOBATH B paMKax JHAI'PaAMM - TAKUM 06pa30M, YTOOBI OHH CTAHOBHUJINCh MaKCUMAJIBHO
YETKUMH U HOHSITHBIMU HCCIICA0BATECIIS.

B 1953 r. npodeccop Toxkuiickoro yHuBepcuteta Kaopy McukaBa, o0Ccyxaas nmpoodiiemy
KayecTBa Ha OJHOM 3aBOjie, CYMMHPOBAJI MHEHHE UHXKEHEPOB B (pOpME AMArpaMMbl IPUYUH U
pe3ynbTaToB. Co BpeMEHEM AMarpaMMy Hadajld UCIIOJIb30BaTh Ha MPAKTUKE, U OKa3ajlach BeCbMa
MOJIE3HOM M B MUTOTE MOJIyYHJIa IIUPOKOE PACIHPOCTPAHEHHUE BO MHOTHX KOoMIaHusx SAnonuu. B
JTAIBHEUINIEM BKIIOYCHA B STIOHCKHM MPOMBINUICHHBI cranaapt (JIS) Ha TepmuHOIOrMIO B
00J1aCTH KOHTPOJISI KAaUeCTBA M OIPEJIEISIETCS B HEM CIEAYIOIUM 00pa3oM: Juarpamma npuiuH u
pe3yNbTaTOB — AMAarpaMma, KOTOpasi OKa3bIBaeT OTHOIICHHWE MEXAY MOKa3aTelieM KauecTBa U
BO3/ICICTBYIOIIMMU Ha Hero (hakTopamu. [9,10]

Juarpamma HcukaBa (IpUYMHHO-CIIEICTBEHHAs JIuMarpaMma) — HMHCTPYMEHT KaudecTBa,
CIIy’KaIllU{ [T HarJIAHOTO PECTaBICHUs IPUUUHHO-CIICCTBEHHBIX CBsI3el MEXIy 00BEKTOM
aHau3a W BIMAIOLMMHU Ha Hero (axkropaMu, OO0€CleYMBAIOLIMM CHCTEMHBIM IMOAXOJ K
OIpesieNIeHNI0 (PaKTUYECKUX NMPUYUH BO3HUKHOBeHUs mpobiem. Tawke [lmarpamma McukaBa
UCMOJb3YyeTCsl Ul IEPBOHAYAIBbHOTO PAH)XUPOBAaHUS (ONpENENeHUss 3HAYMMOCTU U CHJIbI
BIUSHUS) (DAaKTOPOB, BO3ACUCTBYIOIIMX Ha MCCIEIYyEeMbIl 0OBEKT U BBIOOpA MPUOPUTETOB IS
yCTpaHEHUs MPOOJIEMBbl WM YIIydIIEHUS OKa3aTes.

Koneunoit OCJIBIO UCITOJIBb30BaHUA METO/Ja ((I[I/Ial"paMMa HcukaBa» sBIs€TCA:

e  BBISIBJIEHUE BCEBO3MOXKHBIX (DaKTOPOB, BIMSIOMINX Ha OOBEKT aHAIN3a;

e  BHU3yalu3alUs NPUUYNHHO-CJIEICTBEHHBIX CBA3EH;

e pacmpenelieHrne IPUOPUTETOB /TSl aHAJIM3a U PELICHUs IOCTaBICHHOM 3a7aul Ha OCHOBE
OTpeieNIeHUs] OTHOCUTENbHON 3HAUUMOCTH (PaKTOPOB, U UX PAHKUPOBAHHUS.

«Mo3rosoii mTypm» (aHri. brainstorming) — oJuH K3 HauOosiee MOMYJISPHBIX METOJIOB
CTUMYJIMPOBAaHUS TBOPYECKOW aKTUBHOCTH. [103BONISIET BBISIBUTH NMPUYMHBI M [TOMOTAeT HAWTH
pelIeHNEe CIOXKHBIX MPOoOJIeM MyTeM MPUMEHEHMs CIIeHUalbHBIX MpaBuil oOcyxaeHus. Meron
MO3roBoro mrypma Obul co3gaH B 1941 rony AnekcoM OCOOPHOM — COTPYIHHUKOM
aMEpPUKAHCKOTO PEKIaMHOTO areHTCcTBa cyrneprnpodeccuonanioB «BBD&O».

Pexomenaanum 1J1st NpOBeeHNsI MO3T0BOI0 IITYPMa Nepe/ NOCTPOeHHeM THATPAMMBbI
HUcukasa:

1) ompenensieM npobiaeMy, TpeOYIOIIYIO PEHICHHs TIaBHBIH KPUTEPUH KadyecTBa JTOTO IIara —
SCHOCTb (POPMYJTIMPOBKH U OJTHO3HAYHOCTh TPAKTOBKU MTPOOIIEMBI;

2) HauWHAeM TIpeBapUTEIbHBIA ITan 00CYKACHHs, KOT1a COOMPAIOTCS BCE 3aMHTEPECOBAHHBIC
YYaCTHUKHM KOMaH[bl, pacrpejensieM, KTO M3 HUX Kakyl pojib OyAeT HCIONHSATH IpHU
o0Cyx/ieHuu (BeIyUIHii/KypaTop, NMOMOIIHHUK, T€HEpaTopbl WAeW, HalOmrojaTend u T.1.),
PEKOMEHIyeMbIi pa3Mep Ipymibl — 5-9 yenoBek;

3) ciemyromuMii mIar — dTarn reHepaly Hei; BO BpeMsi padOThl BCE YYaCTHUKH JTOJKHBI BUICTh
npexkae Bcero cpopMyIupoBaHHYIO MpoOiieMy, a He Jpyr Apyra; 3ajada BeIyllero — He
JIOITYCKaTh HUKAKOW KPUTUKHM WJIHA JTUCKYCCHM BO BpPEMsI T€HEPHUPOBAHUS WIEH, HETAaTUBHBIX
BBICKA3bIBAaHUI B M0JIb3Y YK€ BBICKAa3aHHBIX MMOTEHLUAIBHBIX PEIICHUI;

4) TIOMOILHYK JIOJOKEH (PUKCHPOBATh BCE BBIIIBUHYTHIC UICH;



5) nomkHa TMoANepKUBATBCS aTMocdepa KOMaHIHON pabOThl B Pa3BHTHUH YK€ BBICKa3aHHBIX
YJIeHaMHM KOMaH/Ibl MBICIIEH;

6) HET HUKAaKUX OIPAaHMYCHUI HA PEATMCTUYHOCTH BBICKA3bIBACMBIX HJICH, MPUBETCTBYIOTCS
Jaro0ble, naxe camble aOCypAHbIE WAEH, HU OJHA MJEs BO BpEMs 3Tana «reHepaluu» He
OTBEpraercs;

7) NPUBETCTBYETCS KaK BO3MOXKHO OOJIbIIIee KOJINYECTBO BBIIBUTAEMBIX UJICiT; 4eM Ooubliie uieh
OyzeT mpenokKeHo, TeM BBIIIE MIAHCHI, YTO CPEAM HUX WM MX KOMOWHAIMHA OKaXKeTCcs uaes
YCIIEIIHOTO peIIeHUs IPOOIIEeMBI;

8) wieHOB KOMaH[Ibl CJEIyeT ICHXOJOIMYEeCKH TIOOMIPSTh JUIsl PACKPBITUS TBOPYECKOTO
HOTEHIMANA;

9) nuMuam PyKOBOSIIETO COCTaBa, BXOISIIIMM B KOMaHIy, HE PEKOMEHIYETCS BBICKA3bIBATHCS
HEPBbIMU, AHAJOIMYHO U YEJIOBEK C CaMOM CTapIlel T0JKHOCTBIO B KOMaH/Ie HE JOJDKEH ObITh
BEAYIIMM/KYpaTOpOM IITypMa;

10)  3aKIFOYMTENBHBIN IIar - oOCYKIAEHHWE WAEH, I TOro 4ToObl OTOOparh nydinue. Bce
3auKcHpOBaHHBIE WAEM HEOOXOIUMO  MPOAHATM3UPOBATh, YUYUTHIBAS  OYCBHJIHBIC
OTpaHUYEHUs, HAIPUMEP, TAKUE KaK BpeMs, UeJIOBEYECKHUE PECYPChl, CTOUMOCTh pPEeaIH3alH.
[10]

IIpaBuia mocrpoenusi numarpammbl Ucukasa

1. Ilpexxae yeM MPUCTYNaTh K MOCTPOCHUIO TUArpaMMBbl, BCE YYAaCTHHKH JIOJKHBI TPUHTH K
€/IMHOMY MHEHUIO OTHOCUTENBHO (POPMYIHPOBKH NMPOOIIEMBI.

2. V3yyaemast mpoOiema 3arrchIBaeTCsl ¢ MPaBOil CTOPOHEI B CEpEeIMHE YHCTOTO JIUCTa OymMaru u
3aKJII0YAeTCsl B PAMKY, K KOTOpOHM clieBa MOJXOAUT OCHOBHAs FOPU3OHTAlIbHAs CTpelKa —
«xpeber» (nnarpammy McrkaBa m3-3a BHEIIHETO BHJIa YAaCTO HA3BIBAIOT «PHIOBMM CKEIETOM).

3. Hanocsrcs rnaBuble puunHsbl (dakTopsl 1 mopsaka), BIUsAONIKME Ha Ipodiemy, - «Oobiine
KocTr». OHM 3aKIIFOYAIOTCS B PAMKH U COSIMHSIOTCS] HAKIIOHHBIMU CTPEIIKAMH C «XPEOTOMY.

4. Jlanee HaHOCATCSI BTOPUUHBIE MPUUYUHBI ((PaKTOPBI 2 MOPSIJIKA), KOTOPbIE BIUAIOT Ha IJIaBHbIE
NpUYUHBI («OOJBIINE KOCTU»), @ T€, B CBOIO OYEpE/b, SIBISIFOTCS CIEJCTBUEM BTOPUYHBIX
OpUYMH. BTOpUYHBIE MPUYMHBI 3aIMCHIBAIOTCSA M PACIIONATAIOTCs B BUAE «CPETHUX KOCTEI»,
MPUMBIKAFOIINX K «O0IbIUMY. DaKkTOpHI 3 IOPsIKA, KOTOPHIE BIHSIOT HA TPUYUHBI YPOBHS 2,
pacroyaratotTcsi B BUJI€ «MEJKUX KOCTEW», MPUMBIKAIOUINX K «cperHum», u T. 1. (Ecnu Ha
JrarpaMMe TpUBEIEHBI He BCE TIPUYHHBI, TO OJTHA CTPEJIKA OCTABISETCS MyCTOM).

5. Ilpu ananmu3e NOJKHBI BBIABIATHCA U (DPUKCUPOBATbCS Bce (DAKTOpBI, Jake T, KOTOpbIE
KaXyTCsl HE3HAUUTEIbHBIMH, TaK KaK [1eJb AUarpaMMbl - OTBICKaTh HanOoJiee BEpHBIN MyTh U
3 PEeKTUBHBIHN CI10COO peleHns MpodIeMBbl.

6. IIpuunubl (hakTOphI) OIEHWBAIOTCS W PAHKHUPYIOTCS MO MX 3HAYMMOCTH, BBLACISS 0C000
Ba)XKHbIE, KOTOPbHIC INPEAINOJIOKUTENFHO OKa3blBalOT HauOOJIblIee BIUSHME Ha IOKa3aTellb
Ka4yecTBa.

7. B nuarpamMmmy BHOCHUTCS BCS HeoOXxojaumas HMH(OpMaius: ee Ha3BaHHWE, HaUMEHOBAaHUE
U3JIeNNs, IMEHA YYaCTHHUKOB, J1aTa | T. 1.
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Pucynoxk 6. I1Ia6non nuarpammel Mcukasa

»Yenosek (Man) — TpHYWHBI, CBSA3aHHBIE C YEIOBEYCCKHM (DaKTOpOM; BCE, KTO BOBICYEH
B IIpoIIecC.

» MammHbl, obOopynoBanue (Machines) —  mpuymHBL,  CBSI3aHHBIE C  OOOpPYJOBaHHEM;
OO0opyznoBaHKe: KOMIBIOTEPHI U HHCTPYMEHTHI, HEOOXOANMBIE JUIsl BBIIOJTHEHHS PaOOTHI.

» Matepuaiel (MaterialS) — npuuuHbI, CBS3aHHBIE C MaTepHajaMH; ChIPhE, KOMILICKTYIOIIHE,
KaHIITOBApPHI, CJIOBOM BCE, YTO HYKHO JIUISl TPOM3BOACTBA KOHEYHOTO MTPOIYKTA.

*Meronel, TtexHonorus (Methods) — mpuuYWHBI, CBSi3aHHBIE C TEXHOJOTHEH paloTHI,
OpraHM3alel IPOLECCOB; MPABUIIA U MPOLIETYPbI, 3aKOHBI.

» M3mepenus (Measurements) — mpuYHHBL, CBS3aHHBIE C METOJAaMHU H3MepeHus. JlaHHBIE,
MIOJTy9aeMbIe B XOJI€ BBITOJIHEHHSI paOOThI, KOTOPBIE UCTIONB3YIOTCS TSI OLIEHKH KayecTBa.

» OKpy>XCHHUE: JaHHbIE, TIOJy4aeMbI€ B XOJIC BBIIIOJIHEHHS PaOOThI, KOTOPBIE UCIIOJIB3YIOTCS IS
OLICHKH Ka4eCTBa.

[narpamma npu4MHHO-CNeACTEEHHOTO aHaNW3a KIKYeBoro NokasaTens
“MpoLeHT HapyLeHuA cpokoB”
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Pucynoxk 7. Ilpumep nuarpammel Mcukasa




3aoanue

s evlbpanHou cucmemsvl, UCHONL3YS MEMOO «MO3208020 WIMYPMAY onpedenume
Hauboee 3Hauumvle npoodremwvl (2-3), npensmemayrowue 00CMUNCEHUIO CUCMEMOU 3A518TIeHHOU
yenu, a zamem ogopmume >3mu npoodLeMbl, ¢ YUEMOM BbIZLIBAIOUWUX UX NPUYUH, 8 BUle
ouazpammul Ucukasa.

AJITOPUTM NOCTPOEHUS:

Iar 1: Onpenenute o0beKT aHann3a. Hanmuimmre ero Ha YUCTOM JIMCTE Oymaru.

Ilar 2: 3akmounTe ero rpaguuecku B NpsAMOYyrojpHUK. CreBa HampaBo NPOBEAUTE
npsAMyro JHHHIO («xpeber»). Jlamee HamMmiuuTe TIJaBHbIE (DAKTOpPBI, KOTOpBIE BIIMSAIOT Ha
[0Ka3aTeNb Ka4yeCcTBa, 3aKJI0YUTE UX B IPSIMOYTOJIbHUKH U COETUHUTE C «XpeOTOM» CTpesIKaMH (B
BHJIE) «OOJIBIIIMX KOCTEH XpeOTay.

Iar 3: HanumuTte npuurHbl (BTOPUYHBIE), BIUSAIONIME HA IJ1aBHbIE IPUYUHBI («OOJIbIINE
KOCTH»), U PACHOJOXKHUTE UX B BHJE «CPEIHMX KOCTEH», NPUMBIKAIOIUX K «OOJIBLIMM.
Hanumure npuyumHBl TPETUYHOIO MOPSAJKA, KOTOPHIE BIIMAIOT HAa BTOPUYHBIE INPUYMHBI, U
PacIoJIOKUTE UX B BUAC "MEJIKMX KOCTEH", IPUMBIKAIOIIUX K «CPEIHUM.

Hlar 4: IlpopamwxupyiiTe (QakTopbl MO WX 3HAYMUMOCTH W BBIIEIUTE 0CO00 BaKHBIE,
KOTOPBbIE MTPEIOJI0KHUTEIBHO OKa3bIBAIOT HaNOOIbIIee BIMSHUE Ha [T0Ka3aTellb KauecTBa.

Hlar S: 3anumuTe BClo HEO0X0AUMYIO HHPOPMALIHIO.

Ilpumeuanue: 6 Kkauecmee mMaKoBOU MOMCHO 6blOpAMb, HANPUMED, IKOHOMUYECKYIO
cucmemy Kakou-1ubo cmpamvl, NPOU3BOOCMBO KAKO20-TUOO0 U30enusi HA NPOMbIUIEHHOM
npeonpusmuu u m.o0. Obcyoume Ha NPAKMUYECKOM 3AHAMUU, KAKYIO NPOOIEMY OHA COOEPIHCUNI.
Onpedenume eé epanuyvl, yerb CYWecmeosanus U 3a0auyi, KOmMopbie OHA BbINOJHAEM.
Ilocmpotime ouacpammy Hcukasa 0115 0anHoU cucmemsi.

KOHmpOﬂbele 680npocol:

UTto Takoe 1eb CylecTBOBAHUS CUCTEMBI?

KaxoBrI cBOMCcTBa 11I€MH?

Kak ¢popmynupyrorcs 1iennb 1 3a/1a4¥ CyIIeCTBOBAHUS CUCTEMBI?

Kaxk onpenenuTs 1enb CyniecTBOBaHUS CUCTEMbI?

J1j1g 4ero Hy>KHO AMAarHOCTUPOBAThH MTPOOJIEMBI, BO3HUKAIOLINE B cUcTeMe?
Kax cBsi3aHbI 11€111 U 3a/1a4¥ CYILIECTBOBAHUS CUCTEMBI?

Uto Takoe aepeBo Lenen U 3a1a4 CUCTEMbI?

B uém cyTh MeTO1a «MO3rOBOTO IITYpMay?

KakoB anroputm npoBeieHUst «<MO3rOBOTO IITypMay?

0. [To kakuM KaTeropusM pacupeesoTCsS TPUIUMHBI BOSHUKHOBEHHS MPOOIIEM Mpr
MOCTpOEHUHU auarpamMmmbl McrukaBa?

ROoo~No Ok whE



JlabopaTopnasi paGora Ne 4
MopaenupoBaHue cucTeM. AHAJIN3 HCTUHHOCTH, CXOCTBA, ITMHAMUKH MojeJieil 00beKTa U
npoiuecca

Lenv pabomot

O3HaxoMumscsi Ha NPAKMUKe CO 3HAYeHUeM NOHAMUS «(MOOelby, USYYUMb MAKUe CEOUCMEA
MoOenell, KAK KOHEYHOCMb, YAPOWEHHOCMb, npubaudxicénHocms. Hayuumses oyenusams
a0exe8amHoCmsb MooeJell.

Hngpopmayusn

[lonsiTus «MOZENB» M «MOJCIMPOBAHME» B TIOBCEIHCBHOW JKM3HU COIPOBOXKIAIOT HAc
MOBCIOJTY: B Mara3uHe UTPYyIIEK Mbl BUIIUM MOJIENT> aBTOMOOHJISI, C BATPHH MOJIHBIX Mara3uHOB Ha HAC
CMOTPST MOJIEITH YEJIOBEKa — MAHEKEHBI, B aTEJIbe MbI O0BSICHSIEM, YTO XOTEIIU Obl CIIUTh, TIPUBOJIS B
npuMep (GOTO MOHPABHBUIETOCS MPEIMETa OACKIbl WIN €r0 PUCYHOK, MBITASICh TOITOTOBUTHCS K
MOCJICACTBUAM MBI PHUCYEM B B006pa)KCHI/II/I BO3MO>KHBIC MOJACIIN HOCHCIICTBI/II;'I TOro WJIM HUHOI'O
peasibHOTO 111ara u 1.7. (puc. 8).

Pucynoxk 8. Ilpumepsl Mosieneit U X peaibHOro BOIIONICHUS

Hcroprueckn nepBOHAYaIbHO MOJIENBIO Ha3bIBAJIM HEKOE BCIIOMOIaTENIbHOE YCTPOWCTBO WIIU
OOBEKT, KOTOPBIA B ONpPEAEIICHHON CUTYyalluH 3aMEHsI APYro 0OBEeKT. DTO OIpeeseHue HOCHUIO
OUECHb «Y3KHI» XapakTep, MO3TOMY IOHATHE «MOJEIb» OTHOCHIOCH TOJBKO K MaTE€pHUAIbHBIM
00BEKTaM CIIEMAIbHOIO TUIIA: HAIIPUMEDP, MAHEKEH - MOJIENb YEJIOBEUECKOT0 Tella, Yy4eno - MOAEb



TeNa KMBOTHOTO WJIM TITHIIBI, aKTEP - MOJIEb MEePCOHaXa Mbechl U T. 1. JlanpHeiiniee ocMbIcieHne
OCHOBHBIX 0COOCHHOCTEW MaTepUaIbHBIX MOJIEINICH MPUBEIIO K 00J1ee ITyOOKOMY ONpeAeeHuO.[2]

Mogenpio Ha3bIBaeTCd HEKHl OOBEKT-3aMEHUTENb, KOTOPBIA B OMNPENENICHHBIX YCIOBHUSX
MOXET 3aMEHHUTh 00BEKT-OPUTHUHAI, BOCIIPOM3BO/ISI MHTEPECYIOIIUE HAC CBOMCTBA M XapaKTEPUCTUKU
OpHUTHMHAJIA, TIPM 3TOM WMes CYIIECTBCHHBbIC TNPEUMYIIECTBA TEpel HUM WM YA0OCTBO ISt
UCCIeI0BaHMs (HATJISIHOCTD, JOCTYITHOCTh UCTIBITAHUH, JIETKOCTh ONIEPUPOBAHUS U TIP. ).

3ateM ObUTH OCO3HAHHBI MOJICITLHBIE CBOWCTBA YEPTEIKEH, PUCYHKOB, CXEM, KapT, T.€. PETbHBIX
OOBEKTOB MCKYCCTBEHHOTO HMPOUCXOXKICHHS, BOIUIOMIAIOIINX HEKOTOPYIO abCTpakuuio. PeanbHbie
TPOIIECCHI JIBUYKCHHSI PAKEThI WM JISTATEIBHOTO allliapaTa MOTYT ObITh 3alliCaHbl C TIOMOIIBIO Habopa
ypaBHeHHH, (opmyn, Tabmum u wudp (puc. 9). B pesymbrare mesTeNnbHOCTH psga  (PU3MKOB,
MaTeMaTHKOB, (pr10co(OB 1 JIOTHKOB ObLIIa CO3/IaHa TEOPHS MOJICIICH.

Mill km

Pucynok 9. I'padux u3 crarsu ['Buno ¢on [lupke c pacueramu Tpaekropuii 1oseroB k Benepe,
1933 r.

Mopens Bcerna TOBTOPSET OpPUTHHAI C ONPEACTEHHBIMU AOMylieHusIMH. OOBIMHO O3TH
JOMYIIEHUS ¥ SBIBTIOTCS TEM, YTO OTIMYAeT MOJETbh OT BOCIIPOM3BOJUMOIO €0 OPUTHHAIBHOTO
0o0BeKTa.

PaccMOTprM TIaBHBIE pPa3IUuusi MEXKIY MOJENIBI0O MU JICMCTBUTENILHOCTBIO: KOHEYHOCTb,
YIPOILIEHHOCTb U MPUOIMAKEHHOCTb. [2]

Koneunocts Mozeneil. Mup, yacTbio KOTOPOTO MBI SIBJIsIEMCs, OECKOHEUEH, KaKk U OeCKOHEUeH
000 0OBEKT HE TOJIBKO B IPOCTPAHCTBE U BPEMEHH, HO U B CBOUX CBA3SX C APYTUMHU OOBEKTAMH.
Tak, Haripumep, (pU3NUecKast «TeOopHsl CYepCTPYH» BBIIBUTAET TUIIOTE3Y, YTO U3MEPEHHIL, B KOTOPBIX
CyIIECTBYeT Hailla BecenenHas He IpUBBIYHBIX 3 W 4 (TpeXMEpHOE MMPOCTPAHCTBO U BPEMS — IMEHHO
Ha 3TOM OCHOBBIBAETCSI U3BECTHAS! «T€OPUSI OTHOCUTEIBHOCTH), a 1eNbIX 11 (10 mpocTpaHCTBEHHBIX U
Bpems)! UeroBeuecTBO B IIE€JIOM W OT/ICIBHBIA YETOBEK TAK)KE OCCKOHEUHBI, TaK KakK SIBIISTIOTCS
YacThl0 OECKOHEYHOI'O MPOCTPAHCTBA, BKJIIOYEHBI B HENPEPHIBHBIE B3aMMOJAEIHCTBHS Ha YpOBHE
(bH3HKH, S5KOCUCTEM, COLIUATTBHBIE U MHBIE CPEIbL.

O)IHaKO, €CJI1 UMCTh B By HC Jr00OBIe HAIlIA Ka4eCTBa, a JIUIIb TC, KOTOPBIC OTJINYAIOT HAC OT
APYyrux OGBCKTOB, B TOM 4YHUCJIC U )KUBbBIX (K TaKMM Ka4€CTBaAM OTHOCATCA. MBIIIJICHHUEC U pr,[[), TO, K
COXAJICHUIO, 31€Ch BO3MOKHOCTU NPHUPOALI OIrpaHUYCHBI, KOHCYHBI. I/ICCJICILOBaHI/DI roBOpAT, 4YTO
OIrpaHUYCHBI 1 HAIII COOCTBEHHEIC PECYpPChI, 1 BOSMOKHOCTH — UM CJIO HCPBHBIX KJICTOK MO3ra, Y1ucCJIo



JNECUCTBUMA, KOTOPBIE MBI JOJDKHBI BBIIOJIHHTH B €IWHUILY BPEMEHH, BpEMsl, KOTOPOE MBI MOXKEM
3aTpaTUTh Ha pEIIeHHE KaKOW-TMOO 3agaul — OHO HE MOXKET IPEeBOCXOAWTH BpeMsi Haiiel
CO3HaTeNbHOM XM3HU. OTrpaHUYeHbl W BHEIIHUE pEeCcypchl (YEIOBEUECKHE, MaTepualibHbIE,
BPEMEHHBIE, IPUPOJHBIE M JIp.), KOTOPbIE MBI MOKEM BOBJEYb B KOHKPETHBI IIpOLIECC
IIPAKTUYECKON UM TEOPETUYECKOM JEATEIIbHOCTH.

Bo3znukaer npotuBopeurie: He00X0IMMO MMO3HABATH OECKOHEUHBIM MUP KOHEYHBIMU CPEJICTBAMHU.
Crioco6 mpeooieHnst ATOT0 MPOTHBOPEYHsI COCTOUT B MocTpoernu moxeneil. H. Bunep (o HEM BbI
MOXETE MPOYUTATh B KOHIIE ITOM MpPaKTHYECKOM pabOThl) OTMEYaeT B CBOMX paborax: «YHacTHbie
MOJIEJIH, TIPU BCEM MX HECOBEPLICHCTBE, — 3TO €IUHCTBEHHOE CPE/ICTBO, BBIPAOOTAHHOE HAYKOW IS
MOHUMaHMs Mupa. M3 3TOro noioxkeHus He BBITEKAET OPAKEHUYECKON YCTAHOBKH. B HeM npu3HaeTcst
TOJIBKO TO, YTO TJIABHOE OPY/ANE HAYKH — YEIOBEUECKUN pa3yM, a 3TOT pa3yM — KOHEUECH).

Ho ecmu koHeuHocTh aOCTpakTHOM Mopenu OeccriopHa (OHa cpa3y HaJeNseTcss CTPOro
(MKCHPOBAaHHBIM YHCIIOM CBOMCTB, HAIPHMEP, KapTa JI0pOT), TO MaTepuaIbHbIe MOJEIH — 3TO BE/b
HEKOTOpBIE BEIIECTBCHHBIE OOBEKTHI, a KaK BCIKUE OOBEKThI, OHM OecKOHEe4HbI. Hampumep, akrep —
HEKOTOpasl MarepuajbHas MOJElb MEepCOHAaXKa CIEKTaKisd, OJHAKO akrep B TeaTpe Ooree
MHOFOO6pa3eH, 4YEM IIpU UCIIOJTHCHUH POJIH. Koneunoctn MOJCJIM B 3TOM Cliydac IMPOABJISICTCA B
TOM, YTO W3 BCErO0 HEOOO3PUMOTrO MHOXKECTBA CBOMCTB OOBEKTa-MOJEIM BBIOMPAIOTCS U
HCHOJIL3YIOTCA  JIMIIb  HCKOTOPLIC CBOﬁCTBa, HOIIO6HI)IC HHTCPCCYIOIIMM  HacC CBOMCTBaM
00BEKTa-OpUTHHANA (APTUCT peamu3yeT TOJBKO MHTEPECYIOIME Hac CBOMCTBA). TakuMm o0paszom,
MOJIEJb I0100Ha OPUTHHAITY B KOHEYHOM YHCIIe OTHOILCHUH. [2]

YrpomieHHOCTh Mojieneid. KoHeYHOCTh MOJeNn JellaeT ee YIpOIEHHOCTh HEeN30EeKHOM.
VYIpoIeHHOCTh MOJIENIM B UETOBEYECKON MPAKTUKE SIBISETCSA JTOMYCTUMOM, A MO00M, naxe
OYEHb CEPbE3HOM 1IeJIM OKa3bIBAETCS BIIOJHE JOCTATOYHBIM HEMOJIHOE, YIPOILEHHOE
0TOOpakeHHe JeWCTBUTENLHOCTU. boree Toro, isi KOHKPETHOH 1eTTH TaKoe YIPOIIEHUE SIBIIsIeTCS
Jake HeOOXOAMMBIM, TTOCKOIBKY U30BITOYHAS CIIOKHOCTH MpUBEa ObI K YIaJIeHHI0 OT Heé Hh3-3a
pacmbUIeHUs] BHUMaHUS UCCIIEIOBATENsl HA MHOXKECTBO BTOPOCTENIEHHBIX ()aKTOPOB. YIPOIIEHUE
ABJIACTCA CaMbIM CHWJIBHBIM CPEACTBOM [JIA BBISABJIICHUSA TJIABHBIX 3(1)(1)61@013 B HCCIEAYEMOM
SBIIGHUU. OJTO XOPOIIO BUIHO Ha MpuUMepax Mojened (Qu3uku: abCOIOTHO YNpyrui yaap,
a0COJIFOTHO YEPHOE TEJIO, UCATbHBIN Ta3 U T.1I.

Crnenyromasi mpu4rHa BBIHYXKIECHHOTO YIPOIICHUS MOJENIH CBsi3aHa C HEOOXOJIUMOCTBHIO
OTIEpUPOBAHUS C HEH. JJ0CTAaTOYHO CIIOKHO PEUIUTh OOJIBIIYIO CIOKHYIO HEIMHEUHYIO CUCTEMY C
OOJIBIIINM KOJHUYECTBOM NNEPEMECHHBIX. ITo MEpPE COBCPUICHCTBOBAHUSA BBEIYHCIIUTEILHON TEXHUKU U
pPasBUTHA COBPEMCHHBIX YHUCIICHHBIX METOJO0OB OTU YIPOMICHUSA JIMKBUAUPYIOTCA HIIA
YMEHBILIAIOTCS, YTO CO3/Aa€T CYUIECTBEHHOE MPOJBUKEHHUE B HMCCIIEOBAHWU MHOTHX SIBICHHI!
Ectp u eme oauMH, OBOJIBHO 3arajJlo4Hbld aclekT yhnpolieHHocTH wmojenel. I[loyemy-To
OKa3bIBa€TCs TAK, YTO U3 JIBYX MOJEJIEH, OIMHAKOBO OMUCHIBAIOIIMX JIAHHOE SIBJIEHUE, Ta, KOTOpas
poIIle, Yarle OKa3bIBaeTcs OKe K MICTUHHON TIpUpoJie 0ToOpakaeMoro sBieHwus. [11]

KauecTBeHHBIE pa3anyus MEKy OPUTHUHATIOM M MOJIETBIO OyIEM CBSI3BIBATH C KOHEYHOCTHIO
U YIPOIIEHHEM, KOJMYECTBEHHBIC — CBSI3aHbI C TEPMUHOM MPUOIIKEHHOCTh. [IpubmmkeHHOCTh
MOJIETTH MOKET ObITh OUY€HBb BBICOKOM, HAIIPUMED, HEKOTOPBIE MOJICIKHU MPOU3BEACHUN UCKYCCTBA
JaXXE SKCIIEPThI HE MOI'YT OTJIMYUTL OT OpUIrHHaIa. B APYyrux ciiydasax HpI/I6J'H/I)KeHHOCTB MOAacIn
BUIHA Cpa3y M MOXET BapbHpOBAThCS (HANpPHMEp, 3BYYaHWE OJHOW W TOW K€ IECHH,
3aKOIMPOBAHHON B Pa3IMYHOM OUTpEHTE).



Bo Bcex ciydasx MoAelb — 3TO APYroil 0ObEKT U pa3nuuus Heu30exHbl. Bennunny, mepy,
CTCIICHb MPUCMIICMOCTU pa3jinidusd Mbl MOXCEM BBCCTH, TOJIBKO COOTHCCA C€ro ¢ MHOCJbIO
MOZACIINPOBAHUA, HAIPUMEP, TOUHOCTb HAPYYHBIX YaCOB, BIOJHC JOCTATOYHASA IJId OBITOBBIX
1LieJIel, COBEPIIEHHO HEOCTATOYHA Ul PETUCTPALIMM CHOPTUBHBIX pe3yabTaToB. [11]

KpOMe HpI/I6JII/I)KeHHOCTI/I MOACIIM OIIPCACIICHHYIO POJIb UTPACT aACKBATHOCTH MOJICIIN.

AI[GKBaTHOCTB — IOJHOC HIIM HNPCAIIOJIOXUTEIBHO ITOJHOC COOTBETCTBUC MCKIAY ABYMS
CYITHOCTAMH, B YACTHOCTH COOTBCTCTBUC MCIKIY M;[eeﬁ H ¢ MIpCcIMCTOM. IIo otHOmIEHHIO K
MBIIIJICHUIO U BOCIIPUATHIO aICKBATHOCTL paCCMATPHUBACTCA KaK BEPHOC BOCIIPONU3BCACHUC CBs3CH

¥ OTHOIIICHUH 0OBEKTUBHOTO MHPA.

Mogeinb, ¢ TOMOLIBI0 KOTOPOU YCIEIIHO JIOCTUTAETCs OCTaBIICHHAS 11eJb, OyZleM Ha3bIBaTh
a/IeKBaTHOW 3TOH 1enu. TpeOoBaHMsS MOJIHOTHI, TOYHOCTH, M MPAaBUIBHOCTH ((pHU3HUECKOTO H
JIPYroro COOTBETCTBUS) BBITIOJIHIIOTCA HE BOOOIIIE, a JIMIIb B TOM Mepe, KOTopasi I0CTaTOuHa s
AOCTHIKCHUS L CIIU MOACTIUPOBAHUS.

B psane ciyuaeB ymaercsi BBECTH HEKOTOPYIO MEpYy aJ€KBATHOCTH, T. €. yKa3aTb CIIOCOO
CpaBHCHHA ABYX MOI[CJ'IGI;'I KaK CTCICHb YCIICHIHOCTHU JOCTUIKCHHA LCIIM C UX ITOMOUIBIO. Ecan x
TOMY XK€ Takoil croco0 IMPUBCACT K KOJUYCCTBCHHBIM OILICHKAM, TO 3aJada YJIY4YIICHUA MOJCIN
CylIecTBEHHO obuieryaercs. TONbKO B TaKUX CIy4asX MOXKHO KOJIMYECTBEHHO CTaBUTh BOIPOCHI
00 wmaeHTU(UKAMK MOJAETH, T. €. O HAaXOXKIACHUU B 3a/JlaHHOM KJlacce Mojesei Hambosee
a/IeKBaTHOM 1 00 MCCIIEJOBAHUHU YyBCTBUTEIIBHOCTU M YCTOMUMBOCTH MOENeH (T.€. 3aBUCUMOCTH
Mephl aJJeKBaTHOCTH OT TOYHOCTH), 00 afanrtanuu Mojenel (HacTpoiiku mapaMeTpoB MOJENIH ¢
LEeNIbI0 MOBBILIEHUS aJeKBaTHOCTH). OIEHUTH a/IeKBaTHOCTh Pa3pabOTaHHON MOJIENH peaibHO
CYILIECTBYIOIIEH CHUCTEME MOKHO, HCIOJb3ysl CPaBHEHHE M3MEPEHUN Ha peabHOM cucTteMe u
pe3yabTaThl SKCIEPUMEHTOB Ha MOJIENIA. DTO MOYKHO C/IENATh!

— IO CPEHHUM 3HAUYEHUSM OTKJIMKOB MOJIETTH M CUCTEMBIL;

— MO AUCHEPCHSIM OTKJIOHEHWW OTKJIMKOB MOJEIN OT CPEIHEro 3HAYeHUs OTKIUKOB
CHCTEMBI,

— MO0 MaKCHMaJIbHOMY 3HAYCHHUIO OTHOCUTEIbHBIX OTKJIOHEHUW OTKJIMKOB MOJIEIN OT
OTKJIUKOB CHCTEMBI.
['maBHas IEGHHOCTH MO/IENIEH COCTOUT B TOM, UTO OHU COAEPKAT OOBEKTUBHYIO UCTUHY, T. €. B

YCeM-TO IIPABUIIBHO 0T06pa)KaIOT MOZACIINPYEMOC. O,Z[HaKO, KpoMme 6G3YCJ'IOBHO HUCTUHHOI'O
COZCpKaHud, B MOJCIN BCCrJa UMECTCA U YCIIOBHO-UCTUHHOC (T. C. JIMIIb IPpHU OIPCACIICHHBIX
YCJ'IOBI/IHX) n OpCAnoOJIOXUTCIbHO-UCTUHHOC (T. €. YCIOBHO-MCTHUHHOC IIPpU HCU3BCCTHBIX

ycioBusx). CrieoBaTenbHO, B MOJIEISIX BCETIa €CTh U JIOXKHOE cojiepkanue. [Ipu 3ToM B KaxabIX
KOHKPETHBIX YCJIOBHSX OBIBA€T HEM3BECTHO TOYHO, KAaKOBO K€ (DAKTUYECKOE COOTHOIIEHHUE
WCTUHHOTO U JIO)KHOTO. OTBET AaeT TOIHKO MPAKTHKA.

3aoanue 1

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

3aoanue 2


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

BoimonHuTh aHanu3 o0enx Mojenei ¢ TOYKH 3peHUs MX KOHEUHOCTH, YMPOIIEHHOCTU U
npuOIMKEHHOCTH OTHOCUTENBHO opuruHaia. O00CHOBATh UX a/1€KBATHOCTb.

Konumponsnoie éonpocot

Yro Takoe MOJICNIb?

Jns 9yero HyHbI MOoAEIU?

B uém 3akmrouancs nepBoHauaIbHbBINA CMBICI TOHSATHUS «MOJIEIBY?

Kakue Bunn1 Mmonesneit Brl 3HaeTe?

B uéwMm 3akmrodyaeTcss KOHCUYHOCTh MOJCICH?

B uém 3akmmrouaercs ynpoueHHOCTh MOAENE?

B uém 3akmogaercst npuOIMKEHHOCTh MOIECH?

Uto o3Havaet BoipaxeHue «lIpakTuka — KpUTepHuil HCTUHBI»?

Yro Takoe aJIcKBaTHOCTh MOJICIIH?

0. Kak MO>XHO ITpOBEPHUTH aICKBATHOCTh MOJIEIIN?
JladbopaTopHas padora Ne §

Buawbl moaesieii. MoagenupoBanne 00beKTa/mpoiecca ¢ HCIoJb30BAHUEM PA3JIHYHBIX

Coco00B BOILJIOIIEHUS

BoOoo~NoOR~WNE

Lenv pabomot

H3zyuums  knaccugurayuio mooeneu no pasiuunviM ocHosanuam. Oceoumsv npasuia
nocmpoenus aneopumma. Hayuumucs cozoasams moodenu npoyecca u oovexkma.

Hugpopmayusn

B XX Beke monHsTHe MOAEIM CTAaHOBUTCS BCE Oosiee OOIIMM, OXBATHIBAIOIINM U PeabHbIC, U
ujeanbHble MojieH. PeanbHble — 3TO MaTepuaibHble WM a0CTPAKTHBIE, HO PEATUCTUYHbBIE MOAEIH
(KykJa, JOpOXKHBIA 3HAK). MneanbHbIE — 3TO TE, YTO CYILECTBYIOT TOJILKO B HAIllEM BOOOPaKEHUH,
HarpuMep, TeoOMeTpHUecKas Touka (MareMaTuka), WACalIbHBIA Ta3 ((pusnka), 2MacTUUHBIA PHIHOK
(PKOHOMHKA).

ITocreneHHo ObLIA OCO3HAHA BCGO6H_[HOCTI> MOJCIIMPOBAHUS, IIOBCEMECTHOC PA3BUTUC
KOMHLI-OTCpHOfI TCXHUKHU MPEAOIPCACIINIIO TTOSABJICHUC MoOJIeIeH Jaxke B TeX OGJ'I&CTHX, Tac 3To OBLIO
CJIIO)KHO  TPCACTAaBUTL HN3-3@  HCBO3MOXKHOCTH  BOCIIPOM3BECTHU  YCJIOBHA WM  CJIOKHOCTU
MaTeMaTHYCCKOI'o OITMCaHMs.

Mozens TMOCTENEHHO CTajla OCHOBHBIM CIIOCOOOM CYILECTBOBAHUSI M Pa3sBUTHSA 3HAHUH.
BonpmMHCTBO cuCTEM M3ydaroTCs CETOAHA MMEHHO Ha MX IE€JEBbIX Mopenax. COOTBETCTBEHHO
BBIPOCJIAa U KOMILJIEKCHOCTh OIMCAHUS CUCTEM MpH roMoliy Mojienieit. [losiBuics naxe takoi TepMUH
«CHCTEMa CUCTEM», KOTOPbIM 0003HAYAIOTCSA CHCTEMBI, COCTOSIIME U3 JIPYIHX CHUCTEM, T.€. YacTew,
00J1aJatoIMX CBOWCTBOM aBTOHOMHOCTH, CIIOCOOHOCTH HE3aBHCHMO CYIIECTBOBATh JIPYr OT JIpyra,
UCTIONTHSISI CBOIO COOCTBEHHYIO 3a/lauy IO JIOCTMKEHHMIO e W BHOCS CYIECTBEHHBIM BKJIaJ B
JOCTHKEHHE 11e1 00111ei ¢ APYTUMU CUCTEMAaMU CUCTEMBI.

O4eBHUIHO, YTO pa3IUYHBIE MOJAETHM MOTYT OBITh KJIACCH(HUIIMPOBAHBI TIO HEKOTOPHIM
MpU3HAaKaM, YTo, HalpUMEp, CYIIECTBEHHO 00JIer4aeT BBIOOD HCCIIeA0BaTeN s PU aHAIM3€ OYepeTHOM
CHCTEMBI U BBIOOPE MPOTOTHUIA IS co3/aHus e€ Moend. [ 14]



Mbl yke BBISICHWIH, YTO MOJEINb SBJISETCS HE MPOCTO 00pa3oM-3aMEHHUTENIeM OpUTHHANa, He
MOOBIM €ro OTOOpaXeHHEeM, a OTOOpaKEHHEM IIeEeBBIM. JTO OIHO W3 TJIaBHBIX CBOMCTB JIFOOOM
mozenu. [loaToMy MoOzens 4YenoBeuecKkoro Tena JUid XHUpypra U Il CKyJbITopa OyleT HUMETh
NPUHLMIINAIBHBIE pa3JInyus, IIOCKOJIbKY LIEb UCCIEI0BAHHS Y HUX OYJIET pa3IndaThCs.

TakuM o0pa3oMm, Uit pa3HBIX IeJed TPeOYIOTCS pa3HbIE MOJIEIH, IMO3TOMY MHOXKECTBO
MOJENEN TMOJpa3ACISIIOTCS 1Mo TunaMm Lenei. llenm pasgenstorcss Ha TEOPETHUYECKHE U
HpaKTquCKHe )41 HOC—)TOMy MOACIINU, KOTOpBIe COOTBCTCTBYIOT Ka)KI[OfI U3 HUX, yCJIOBHO OCIIATCA HA
Mo3HaBaTeIbHBIC M MparMaTudeckue. Hanbosnee HArIsAqHO pa3sHUIIA MEXTy MO3HABATECIBHBIMH U
MparMaTUYeCKUMH MOJCIISIMH TIPOSIBJISIETCS. B HMX OTHOIICHWHM K OPHTHHAIY B IIpolecce
JEITEIBLHOCTH.

ITo3naBaTenbpHBIC MOJACIIHN SABIAKTCA (bOpMOﬁ opraHusanmvmuM MW MOpEACTABICHUIA
3HaHHI>i, CpeaACTBOM COCAHMHCHHS HOBBIX 3HAaHUHN C YKEC HMCIOIHNMUCH. ITo3naBarenbHas
ACATCIIbHOCTb OPUCHTUPOBAHA B OCHOBHOM Ha HpI/I6HI/I)KeHI/Ie MOZCIIN K PCAJIbHOCTH, KOTOPYIO
MOJICJIb 0T06pa>1<aeT. 910 (I)opMa OpraHu3alivi U IMpCACTaBICHUA 3HaHPII>i, CpeaACTBO COCAUMHCHUA
HOBBIX U CTapbIX 3Hauuii. Ilo3HaBaTennHas MOZCIIb, KaK IIPpaBUJIO, ABJIACTCA TGOpeTI/I‘{eCKOfI
MOACIBIO.

[TparmaTrueckue MOJENH SBISIOTCS CPEICTBOM YIPABIEHUS, OPTaHU3AlNUU MTPAKTUYECKON
JeSATEeTbHOCTH, TPEJICTABICHUs O00pa3OBO MPABWIBHBIX ACHCTBUNW WM UX pe3yjbTara, T. €.
UJeATbHBIM NPEICTABICHUEM JOCTUTHYTHIX lienei. Mcrnonb3oBaHne mparMaTUYecKuX MOJENeH
COCTOMT B TOM, YTOOBI NPU OOHAPYXKCHUHM PACXOKIACHHA MEKIY MOJCIBI0O H PEaTbHOCTHIO
HaIlPaBUTh YCUJIUSI Ha M3MEHEHHE PEATbHOCTHU TaK, YTOOBI MPUOJIM3UTh PEATbHOCTh K MOJIEIIH.
[TparmaTrueckrue MO HOCST HOPMAaTUBHBIA XapakTep, posib oOpaslia U cTaHaapTa. ITo, Kak
MpaBuJIo, MPUKIIAaHbIe MoaenH. [1,15]

Jpyrum npuHIMIIOM KiacCU(UKAIUU LieJied MOJETUPOBAHUS MOXKET CIYXUTh JEJIeHUE
MOJIEJIEN Ha CTaTUYECKUE U TUHAMUYECKHUE.

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

Nutocdepa
AcTeHocdepa

BepxHasa
MaHTUS

HuxHas
MaHTUA

TBeppoe
anpo

Kugkoe
anpo

Pucynok 10. Cratuueckas Moziesib 3eMJIM B pa3pes3e

B Tex ClIydadax, Korga Oejan CBiA3aHbl HCE C OJHUM COCTOAHHUEM O6’beKTa, a C pas3jinyusiaMu
MCXKIAY COCTOSAHHUAMU, BO3HHUKACT HCO6XOI[I/IMOCTB B OTO6pa}KeHI/II/I nmponecca U3MEHCHUA



cocrosiHuil. Takas mMozenp — AMHaMUYecKas (HampuMmep, MOJEIb JBOJIIONUU XKHBOTHOTO U
pacTUTENbHOrO MUpa, puc. 11).

Bpem

Pucynok 11. Mojaenb 3BONIOIMH YeI0BEKa

Korama 3axoauT peub 0 AMHAMUKE MOJEIEH, NPUHATO FOBOPUTh, YTO MOJEIb MPOKUBAET
HEKMH )KU3HEHHBIN UK. Kak 1 BCE B 3TOM Mupe, MOJIEIU IPOXOIAT CBOW KU3HEHHBIN IIyTh: OHU
BO3HUKAIOT, Pa3BUBAIOTCS, YYaCTBYIOT B COTPYJHHYECTBE MM CONEPHUYECTBE C APYTUMHU
MOJICTISIMU, YCTYIAIOT MECTO 00Jiee COBEPIICHHBIM MOJEISAM (Yachl: NIECOYHbIC —> BOSIHbIC —>
nanee > MEXaHMUYECKUE —> KBapIIeBbIe —> 3JICKTPOHHBIC —> aTOMHbIC). OJIHU MOJCIH KHBYT
JIOJIbILIE OTAENbHBIX JIIOJEH, W TOI/A 3Talbl )KU3HEHHOTO LHMKIA MOJEIEH M3y4yaroTcs B BHUJE
WCTOPUU TON WIIM MHON 00JIACTH 3HAHUI WU NIEeATENbHOCTH (MCTOPUS aBHAIMH, TETIOTEXHUKH,
CTPOMTENBCTBA, AKTEPCKOI'0 UCKYCCTBA U T.J.). JKU3HEHHBIN LUK IpyruxX Mojeneil T0KeH ObITh
00s3aTeNbHO 3aBEpILEH B O00O3pHUMBII CpOK, W TOTJa MEpexo] OT 3Tama K 3Tally CTAaHOBUTCS
TEXHOJIOTHYECKUM JICCTBUEM, JIOJDKEH BBIMOTHATHCS KaK MOKHO 3¢ dexkTruBHEee (ObICTpee, TydIie
U JiemeBsie). DTO HEBO3MOXKHO 0€3 MOJIETMPOBAHHS CaMOro Ipoliecca MOJCIUPOBAHUA, T. €.
QITOPUTMU3ALIMK  337]a4d  MOJEIUPOBAHUSA: TMPOEKTHOW JEATEeIbHOCTH, H300peTaTesIbCKOro
noucka, coznanus CAIIP, umMutanimoHHOTO MOAETMPOBaHUS.[2 ]

Besikuit miporiece Tpyzia ecth JIeSITbHOCTD, HANpaBICHHAsS Ha JIOCTIDKCHUE OIpEICIICHHON
IeJm. PaSJ'II/ILIHI)Ie BHUIbI IIGJICBOﬁ JCATCIIbHOCTU YCJIOBCKA CBA3AaHHBI C pa&]’[H‘IHBIMH HpO(l)eCCI/ISIMI/II
pabounii, KPeCTbSHHH, CIIOPTCMEH, CTYAEHT U T.A. OTIBIX, pa3BleueHre, UTPbl, X0O0M OOBIYHO HE
paccMaTpUBArOTCS KaK TPy, HO MX IIEJIEBOM XapakTep Toxke odeBujeH. Llenb — Mojenb HeKOTOporo
COCTOSIHMSI 4EJIOBEKa, Ha peaM3aliio KOTOpOW M HampaBlieHa JeaTeNbHOCTh. (OCMBICICHHAs
YeJoBeuecKas AeATeIbHOCTh BCET Ia OCYIIECTBIISICTCS TI0 ONpeeTIeHHOMY IUIaHy. AJTOPUTM — 00pa3
Oymy1eil esITenbHOCTH, €€ MOJIeNb. PaccMOTpUM, 4TO Takoe alrOPUTM M KaKUMH CBOMCTBaMH OH
oOamaer.

AJ'II‘OpI/ITM — TOYHOC MPCAINUCAHUC, C(I)OpMy.]'IHpOBaHHOC Ha IMMOHATHOM HUCIIOJTHHUTECIIO A3BIKC,
HaYMHAOMECCCS C IPOU3BOJIBHOTO UCXOJHOT'O JaHHOT'O (I/I3 H@KOTOpOﬁ COBOKYITHOCTH BO3MOXXHBIX
IJI1 JaHHOTO ajJIropuTMa HCXOAHBIX l]aHHI)IX) U HallpaBJICHHOC Ha IOJYYCHUC IIOJTHOCTBIO
onpeacIsIEMOro STUMU UCXOJAHBIMU JaHHBIMU PE3yJibTaTa.

AnropuT™m 00J1a1aeT psIIoM CBOMCTB. PaccMoTpum ux moapoOHee.



HI/ICerTHOCTB — aJIFTOPUTM COCTOUT M3 KOHCYHOI'O 4YHUCJia OIMMCAaHUM IIIaroB M ATU IIaru
BBITIOJHAOTCA B AUCKPECTHOM BPCMCHHU, T.C. 3TU JIIO0BIE ABa 1Iara pasaciiCHbl IpyU UCIIOJIHCHUN
KOHCYHbIM, HCHYJICBBIM OTPC3KOM BPECMCHHU.

DNEMEHTApHOCTh 1IAaroB — 00BbEM padOThI, BBHIIOJHAEMOI Ha JIFOOOM IIare, ONpeneIsaeTcs
HEKOTOPOM KOHCTAaHTOM, 3aBUCAILLEH OT XapaKTEPUCTUK HCIOJHUTENS AJITOPUTMOB, HO HE
3aBUCSILIEN OT BXOJHBIX JAHHBIX U IPOMEXYTOUHBIX 3HAUEHU, TIOJyYaEMBbIX aJITOPUTMOM.

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

OnpeneneHHoCTh — AJIs KaK0T0 MIara MOTryT OBITh 110 HAaOOPY MCXOAHBIX JUIS 1Iara JaHHbBIX
OJTHO3HAYHO BBIYKCIICHBI PE3yJIbTaThl BHITIOJTHEHHUS 1IIara.

KoneuHocTs — 3a/1aua OyieT pelieHa, eciiy oCTPOeH alroOpUTM, IPUBOIAIIMN K pe3yabTaTy
— PELICHHUIO 33]a4i. B TaHHOM Cilydae rOBOpPAT, YTO 3a7ada alrOPUTMHYECKH paspemnma. Eciau
JUIS 3aJladyd HE CYIIECTBYET QJIrOPUTMA pELIEHUs, TO 3a/Jada SBIAECTCS aJITOPUTMHYECKHU
HEepa3pemmMon.

NMeroTcss  3aKOHOMEPHOCTM  JMHAMMKHA ~ MOJENIEW,  IpoLecc  MOJEIMPOBAHMS
CTPYKTYpPUPOBaH, OpraHNU30BaH, T.€. AITOPUTMHU30BaH, U COCTOUT U3 IIOCIE0BATEIBHOCTH ITAIIOB.
ODTtanbl  OTIWYAIOTCS KauCCTBCHHO, KOHKPCTHBIMH LCJIAMHU W JOJDKHBI BBIIIOJHATHCA B
OTpeIeTICHHOM moceaoBaTebHOCTH (puc.12).

PazpaboTka PazpaboTka
TEXHUYECKOTO TEXHHYECKOTO
3aaHusL MPOEKTa
PazpaboTka PazpaboTka
OIIBITHOTO pabouero
obpasma TIPOEeKTa
Brimyck Maccosoe
MEJIKO# CepuH IIPOU3BOJICTBO

Pucynok 12. Dramnbl KOHCTpYHPOBaHNS HOBOM TEXHUUECKON CHCTEMBI

[pyroii mpumep AaeT PEKOMEHIAUWH MO MOCIEI0BAaTEIbHOCTH IPOBENCHMS STaIlOB
UMHTAIIMOHHOTO MojeIupoBanus (puc. 13).



q)OpMI/IPOBaHI/Ie Heﬂeﬁ MOACINPOBAHUA

AbcTpakTHas MOJIENb
MuTarnmoHHas MOJCIIb
Hccrenoanne u 06paboTka

WHTepnpeTarys pe3yibTaToB

Pucynok 13. OTanbl UMUTAIIMOHHOTO MOJICTTUPOBAHMS CUCTEMBI

Crnioco6b! BomiomeHust Mozeneil. Mbl paccMOTpenH, Kakue CTOpPOHbI OOBEKTa-OpUIMHaiIa
OTpakaroTCs B MOJIeH. By Mozieny 3aBUCHUT OT TOTO, KaKasi CTaBUTCSI 1LI€J1b, 1101 KOTOPYIO CTPOUTCS
Mmozenb. [lepeiineM Tenepb K pacCMOTPEHHIO TOT0, Ha YEM OCYIIECTBIISIETCS MOJICTUPOBAHUE, T.€. U3
4ero cTposArcs Moaenu. Eciu yenoBek co3aeT MojieNlb CO3HATENBHO, TO Mepe/l HUM UMEIOTCS JBa
THUIa MATEPHAJIOB JUIS IOCTPOECHUS MOJIETICH: CPEeICTBA CAMOI'0 CO3HAHMS U CPEJICTBA OKPY’KAIOILIEro
MaTepUaIbHOTO MHpa, T. €. a0CTpakTHbIe (MIeajbHble) M MaTepHaibHble MOJENIH (pealbHbIE,
BEIIICCTBEHHBIC).

AOCTpaKkTHBIE MOJIETH — HJICAIbHBIC KOHCTPYKIIMH, TIOCTPOCHHbIE CPEACTBAMH MBIIILICHUS,
co3HaHusA. K aOGCTpakTHBIM MOJENsM OTHOCATCS, MPEXAE BCEro, CUMBOJIbHbIE KOHCTPYKLIMH.
CHMBOIIbHBIC MOJICIH SIBJISIFOTCS CBOETO POJIa KOHEYHOUM MpOAyKIuei MpimuieHusi. CHUMBOJIBHEIE
MOJIENN JIENATCS Ha (POpPMaIM30BaHHBIEC H SI3BIKOBBIE Mo, DPopManTu30BaHHBIE MOJIENN — 3TO
MaTeMaTu4eckue, (pu3nuecKkue MOJENH, T.€. BBIPAKCHHBIE B BHIE HAaOOPOB MaTeMaTHYECKHX
cuMBoJIOB. OHU 0071a/1a10T HanOOJIbIIEH TOYHOCTHIO M OJJHO3HAYHOCTBIO HHTEPIIpETaIiy. [2]

BTopoii TUIT CHMBOJIBHBIX MOJIEJIEN — 3TO S3BIKOBBIE MOJEIU. ECTh OpUTHHAI — YEJIOBEK, U
€CTh €ro CHMBOJIbHAsg MOJZIENb — CJIOBO «YEJIIOBEK». S3bIK M MbIIUIEHHE Hepaszaenumbl. Ha
€CTECTBEHHOM SI3bIKE MBI MOKEM TOBOPUTH 000 BCEM, OH SIBJISIETCSI YHUBEPCAJIBHBIM CPEIACTBOM
MOCTPOCHUS JIFOOBIX aO0CTPAaKTHBIX MOJIeTIel. JTa YHUBEPCATbHOCTh 00eCeYBAETCs BBEICHUEM B
A3BIK HE TOJIBKO HOBBIX CJIOB, HO U BO3MOKHOCTBIO TIOCTPOEHHS Bce 00siee pa3BUTHIX SI3bIKOBBIX
MoJiesiel (CJI0BO = TpeUIoKeHHe —> ab3al] = TEeKCT). YHHMBEPCAIbHOCTh SI3bIKa JOCTHIACTCH,
KpOME BCEro, emie M TeM, YTO SI3BIKOBBIE MOJIENHM Bcerga o0JalaloT HEOJHO3HAYHOCTHIO,
PacCIUIBIBUATOCTHIO M HEOTIPEAEIeHHOCTRIO (puc. 14, a, 0, B).




Pucynok 14. DTanbl *MHTAIIMOHHOT'O MOJIETUPOBAHUS CUCTEMBI

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

HpI/I6J'II/I3I/ITeJ'IBHOCTI) — HEOTHEMIIEMOE CBOMCTBO SA3BIKOBBIX MOI[GJ'I@IZ. YemoBek IIpUXOoauT K
IIOHUMAaHHIO ,HaHHOﬁ SI3BIKOBOM MOACIH, mpeoaojicsas €c PacCIlIbIB4aTOCTb u
HpI/I6J'II/ISI/ITeJ'II)HOCTB, TOJIbKO Ha IMPAKTHKEC CTAJIKUBAACh C OPUT'MHAJIOM.

PaccmoTtpum Teneph BHIBI MaTepUalibHBIX (peaibHBIX, BEIIECTBEHHBIX) Mojened. UToObl
HEeKas MarepuanbHas KOHCTPYKILHMS MOrJia ObITh OTOOpaKeHHEM OpUrMHaia, T. €. 3amellaja B
KakOM-TO OTHOIIEHHH OpPHUTHHAN, MEXAYy OOBEKTOM M MOJENbI0 JOKHO OBITh YCTaHOBIIEHO
OTHOIIICHUE TIOXO0XKECTH, TOM00Ms. EcCTeCTBEHHO, YTO OPHUTHMHAT W MOJACIhL HE MOTYT OBITh
OJTMHAKOBBI BO BCEM (BCTIOMHHM PO YIPOIIEHHOCTh ¥ PUOMKEHHOCTD Mozierei). PaccMoTpym TUITbI
BO3MOKHOTO MOI00HS MaTeprUaIbHBIX MOJICIICH.

[Ipexxne Bcero, BO3MOXHO MO0j00ME, YCTAHOBHUBILEECS B pe3yibTare (QU3MYECKOrO
B3aUMOJICHCTBUS B TIPOIIECCE CO3TAHUS MOJCTH. JTO MOXET ObITh (poTOrpadus, MOICIN MOE3/I0B,
TypOUH, THIPOTEXHUIECKUX COOPYKEHUH, MAaKEThI 3aHHH, KYKJIbI, IIA0IOHBI, BRIKPOWKH | T.11. Takoe
nojo0ue Ha3pIBaeTCsl NPSMbIM (1 reomeTpuueckuM). Ho kak Obl HM ObUTa XOpollla MOJENb, OHA
BCE-TAKU JIMIIb 3AMEHUTENb OPUTHHAJIA, BBIIOJIHSET 3Ty POJIb TOJIBKO B OIPEAEIEHHOM OTHOIIECHHH.
Jlaxke Torna, Koraa MoJenb NpsSMOro Mojo0Hs BBINOJHEHA U3 TOTO K€ MaTepualia, YTO M OpUruHal
(Takoe moaOOME Ha3bIBae€TCS CYOCTpAaTHBIM), BO3HUKAIOT MPOOJEMBbI IEpeHOca pPe3ysIbTaToB
MOZEJIMPOBaHNs Ha OpUrHHalL. EcTh psa HayK, KOTOpBIE 3aHHMAIOTCS MEPEHOCOM pE3yJIbTaTOB,
MOJyYEHHBIX HAa MOJENM TPUMEHHUTENIbHO K OpHUrMHaily. Teopusi momobus u (usnyeckoe
MOJIETMPOBaHNE pa3padaThIBAIOT CHEUAIbHbIE KPUTEPUH U MacIlITaObl IPU pabOTE ¢ MOJEIISIMH U
MIEPEHOCE ITUX PE3YIHTATOB HA OPUTHHAIL. [2]

Hpyroii Tum mo1o0ust Ha3bIBAETCSI KOCBEHHBIM, 3TO CITyJaid, KOT/[a Mo001e MEX Ty OPUTHHATIOM
M MOJICTIbI0 YCTAHABJIMBACTCS HE B PE3yJbTaTe CPaBHEHUS UX (PU3UYECKOTO B3aUMOJICUCTBHS, a
OOBEKTUBHO CYIIECTBYET B MPHPOJIE, OOHAPYKHUBAECTCS B BUJIEC COBMAJCHUS WM JIOCTATOYHOM
OMM30cTH WX aOCTPAaKTHBIX MOJETEH U TIOCIE€ OSTOr0 HCIONB3YeTCsl B TPAKTUKE PEATbHOTO
MojienpoBaHust. OTCI01a BO3HUKIIO MAaTEMATUIECKOE MOJCITUPOBAHNE PA3IMYHBIX TIPOLIECCOB.

Pose Mopeneii, 06mamaronmx KOCBEHHBIM MTOTOOMEM OpHTHHAJIA, BEJIMKA B TIPAKTHUKE: BOJISTHBIE
4achl, MIECOYHBIE, AaTOMHBIC — aHAJIOT BPEMEHH; TIOJIOTBITHBIE JKUBOTHBIC — aHAJIOT YEJIOBEYECKOTO
OpraHuM3mMa; aBTOMUJIOT — AHAJIOT JIETYMKA; MUILIEHb — aHAJIOT IPOTUBHUKA. YacTo anbTepHATUBOM
TaKUX MOJENel MOTYT OBITh TOJIBKO ApyTHe Moaenu. Hampumep, Moenb TEXHOIOTHUECKOH JTMHUT
TPENPHUSITUS COACPKHUT B KAUECTBE COCTABIISIFOIINX MOJIENTU PA0OTHI 1IEXOB, a OHH, B CBOIO OUEPE/lb, —
MOJIETIH PaOOTHI OTAEIBHBIX arperaToB M MOJETH pabOThI OTACNBHBIX Y3JI0B U MEXaHU3MOB.

Jpyroit Tun nogo6us HazbiBaeTcs yciaoBHBIM. [Togo6ue Moienu 1 OpuruHana He siBsieTCS HU
IPSIMBbIM, HU KOCBEHHBIM, @ YCTAHABIIMBAETCS B PE3YJIbTaTE HEKOTOPOI'O COTTIAILIEHUSI MCTIONb3YHOIINX
€€ CTOpPOH (AE€HBIM = MOZENb CTOUMOCTH, YEPTEKU = MOJIENN KOHCTpYKLMH). C MOAEIAMH YCIOBHOTO
HOI00Us. MIPUXOJUTCST UMETh JINI0 YacTO, MOCKOJIBKY OHM SIBIISIFOTCSL CIOCOOOM MaTepHaibHOIO
BOIUTOLIEHHS A0CTPaKTHBIX MOJIENIEN, MX BEILIECTBEHHOM ()OPMOM. BCE-TaKU COXPAHUTh BO3MOXKHOCTb



BO3BpallleHHsl B a0CTpakTHYIO (opMy. Takoe cormnaiieHre NpUHUMAET BHJ COBOKYIHOCTU IPaBUII
JUISL TIOCTPOGHMSI MOJIENIel YCJIOBHOTO MOAOOMS M IMPaBHJI IMOJb30BaHMA MMH. IlpuMepamu moryt
BBICTYIATh IIMPOKUI KJIacC MOJENEH, CBA3aHHBIX C YEJIOBEYECKOM AEATENIbHOCTBIO: TMCbMEHHOCTD,
HOTHas TPaMoTa, KapThl MECTHOCTH U T. I1.[2, 11]

XoTg yclnoBHOE MOAO0OWE, B MPUHIUIE, W HE TpeOyeT (haKTUYECKOrO CXOJCTBA, HO OHO
JOJDKHO CTPOHUTCS C YY4ETOM OCOOCHHOCTEH 4eloBeKa — CO3JaTels M IMOTPEOHTeNss MOJelNei
YCIOBHOTO 1M0a00us. BeIOOp cMMBOMMKHM Ui 0003Ha4YeHUS LU(P TOJIBKO Ha TMEPBBIA B3I
Ka)XeTCsl IMPOM3BOJbHBIM: Ha IPAKTUKE apaOCKash CHUMBOJMKA, B KOHIIE KOHIIOB, BBITECHWIIA
PUMCKYIO M3-3a CYILECTBEHHOI'O pa3iuuus M yJ0OCTBa PYYHOrO BBIIIOJIHEHHs ONepaunuil Haj
3HaKaMu yKcel. B koMnbroTrepax st XxpaHeHus U 00pabOTKH UCHOJIb3YeTCsl TOJBKO JBOUYHAS
cucrteMa mnpejcrtaBieHus uucen. [Ipm pabore ¢ ITUMHM yHMCIaMU YEJIOBEK Ul yHoOCTBa
UCIIONIb3yeT 0o0Jiee KOMIIAKTHYHO IIECTHAALATEPUUYHYIO CHUCTEMY, B KOTOPOW YEThIpEe IBOMYHBIX
paspsizia COOTBETCTBYIOT OfHOW mudpe. BeiBox mHbOpMammy Ha 5KpaH MOHUTOpA WM TPHHTEP
MPOUCXOIUT B YIOOHOH ISl YeNIOBEKa, MPUBBIYHON BCEM JECATUIHON CUCTEME.

3aoanue

BBI6paTB Impouecc W/Unu 00bEKT 1A MOACIIMPOBAHUA. Y,Z[OCTOBepI/ITBCH B TOM, 4TO OHH
SIBJISIFOTCS MOAXOMAIIMMU A5 BBIIIOJIHEHUS STOM 3a4a4H.

BrInoTHUTE MOIETUPOBAHUE TIPOIECCa H/MIIM 00BEKTa pa3IuIHBIMU criocobamu. OIEeHUTh
JIOCTOBEPHOCTh KKIOH MOJICIH U YCHIIHS, KOTOPbIC ObLIM MOTPAYCHBI HA €€ CO3IaHue.

KOHmpOﬂbele 60NPOCHL
B 1uem ocobeHHOCTH CO3JaHUs MOJAEIeH 00BeKTa U npouecca?

UYem no3HaBaTeIbHbIE MOJEIN OTINYAIOTCSA OT MPAarMaTUYECKUX ?
Yrto oToOpakaroT cTaTH4eCKHE MO ?

B uém 3akimrodueHa NoJIe3HOCTh THHAMMYCCKUX MOJIEIICH?

Y10 Takoe >KU3HEHHBIN UK MOJIEITH?

Uto Takoe anroputm?

Kakumu cBoiicTBamu 00J1a/1aeT aaroputm?

B uéwm 3akimoueHbl 0cCOOCHHOCTH aOCTPaKTHBIX MOIeNei?

©CoOoN R wDdE

Yto npeacTaBisoT coboi MaTepuanbHble MOJETN?
1O Kakumu tunamu noo0ust MOTyT 0071a1aTh BEIECTBEHHBIC MOIETH?



JlabopaTopnasi paGora Ne 6
IIpumenenne pa3an4ubix MeToauk (Mo OnTHepy, SAury, Uepusky, KanutonoBy) nis
aHAJIM3a CHUCTEMBI

Lenv pabomur:
Oyenums pasiuyus 8 MemoouKax CUCMEMHO20 aHAAU3Ad, NPeoaacaemvlX pAasiTuyHbIMU
asmopamu.

Hugpopmayusn

KubepHeTnka nzydaeT mporecchl MojrydeH st ¥ nepeadn, HaKOIUICHHs U IpeoOpa3oBaHus,
nepepadOTKM W HUCHOJb30BaHUSA HH(POPMALMU B MaIMHAX, JKUBBIX OpPraHU3Max M HX
00BbeTMHEHUSAX. Y CTAHOBJICHHUE CBSI3M MEX/y YIIPABICHHEM U HH(POPMAIIMOHHBIMU ITPOLIECCAMU —
Ba)XHeHIIee IOCTHXKEeHHe KuOepHeTuku. OHO MO3BOJSET MOHATh TEXHOJOIHIO Hpolecca
yIOpaBi€HUS M, T[JIaBHOE, IOABEPrHYTh €ro M3YYEHHI0 KOJMYECTBEHHBIMH METOJIaMHU.
OTnuuurenbHas uyepra KUOEPHETHYECKOro MOAXO0Ja K TO3HAHUI0 M COBEPILIEHCTBOBAHUIO
IIPOLIECCOB YIPABJIECHUS - MHCIIOJIb30BAHME HX AaHAJIOrOB B JKMBOM M HEXHUBOM MpHUpPOAE U
mMojenupoBaHue. OCHOBHas 3ajada KUOEPHETUKU — JOCTH)KEHHE Ha OCHOBE MpPUCYLIUX el
METOJIOB M CpPEICTB ONTHUMAJbHOTO YPOBHSI YIpaBIE€HUS, T. €. IPUHATHE HAWIYUIINX
ylpaBiieH4eCKUX petieHuil. Takum o6pazom, KMOEpHETHUECKUM Ha3bIBAETCs TAKOE yIIpaBlieHHE,
KOTOpOE:

— paccMaTpUBaeT OPraHU3ALUIO0 KaK HEKOTOPYIO OOJIBIIYIO CUCTEMY, KaXK bl 3JIEMEHT KOTOPO
Oepercst HE TOJNBKO caM MO cebe, HO M KaK YacTh OOJBIION COBOKYIMHOCTH, B KOTOPYIO OH
BXOJIUT;

— 00ecreynBaeT ONTUMAaJIbHOE PEIIEHHE MHOIOBAPHUAHTHBIX IUHAMUYECKUX 33/1a4 OpraHU3aluu;

— HUCHOJb3yeT crneuupuyeckue METO/Abl, BBIABHHYTbIE KHOEpPHETUKOH (0OpaTHYI CBS3b,
caMOperyJIMpoBaHUE U CaMOOPTraHU3ALUIO U T. I1.);

— MIMPOKO NPHUMEHSET MEXaHU3ALUI0 U aBTOMATH3allMI0 YIPABICHUECKUX PadOT Ha OCHOBE
MCIIOJIb30BaHUs BEIUMCIUTEIBLHON U YIIPABIISIIOIIEH TEXHUKH U KOMITBIOTEPHBIX TEXHOJIOTHH.

bnaronaps Takoil TpakTOBKE KHOEpHETHKA HAXOAUT MPAKTUUYECKOE MPUMEHEHHE B CaMbIX

Pa3IUYHBIX 00IACTAX AEATENIbHOCTH YEJI0BEKa, B TOM YUCIIE U B 3KOHOMUYecKoi. Ee npunoxenue

K OKOHOMHKE TOJY4YMJIO HAaUMEHOBAaHME SKOHOMHYECKOH  KHOEpHETHKH, KOTOpas

paccMmaTpuBaeTcsl Kak MCHOJIb30BaHUE HAYYHBIX MOJXOJ0B, OCHOBHOTO KOMILIEKCA MOHATUH U

HAYYHbIX UHCTPYMEHTOB KUOEPHETUKHU JUIS UCCIIEJOBAHUS YKOHOMHUECKUX SIBIICHUH U pelIeHus

MPAKTUYECKUX IKOHOMUYECKHX 3a/1au.

N3 xubepHETHKM yIpaBlIeHHE 3aMMCTBYET CIEAYIOIIME 3aKOHbl M MPUHLHUIIBI
HEO0OXOUMOTr0 pazHOOOpa3usi, dMEPAKEHTHOCTH, BHEIIHErO JOIMOJIHEHHUs, OOpaTHOH CBS3H,
BbIOOpa peElIeHUs, JCKOMIO3MIMHU, a TaKKe HEepapXuu YIpaBICHUS M aBTOMATUYECKOIO
pEryJIMpOBaHUs UM caMOperyaupoBanus. [16]

3akoH HeoOxomumoro pasHooOpasus. I[lo ompegenenuto V.P. Dmibm, mepsbiit
(GbyHIaMEeHTalIbHBII 3aKOH KUOEpHETHMKU 3aKJII0YaeTcsl B TOM, UYTO pa3HooOpa3ue CII0KHOM
cucTeMbl TpeOyeT ympaBieHHUs, KOTOpoe camo 00jaJaeT HEKOTOpBhIM pa3sHooOpasueMm. WHaue
rOBOpS, 3HAUUTEIBHOE pa3zHOOOpa3ue BO3ACUCTBYIOIIMX Ha OOJBIIYI0O U CIOXKHYIO CHCTEMY
BO3MYIIEHUH TpeOyeT aleKBaTHOTO UM pazHooOpa3us e€ BO3SMOXKHBIX cocTosHui. Eciu sxe Takas
aJIeKBaTHOCTh B CHCTEME OTCYTCTBYET, TO 3TO SIBJSETCS CJIEICTBUEM HapyIIeHUs NpUHLUIA
IIEJIOCTHOCTHU COCTABJISIIOIIUX €€ yacTel, a UIMEHHO — HEIOCTaTOYHOT'O pa3HO00pa3Hsi SJIEMEHTOB B
OpraHU3aIMOHHOM MOCTPOeHUHU YacTeit. [17]

Orpanuyenue pazHooOpas3usi B IOBEJCHUU YIPABIIEMOro 00bEKTa JOCTUTaeTCs TOJIBKO 32
CUeT YBEJIMYEHHUs pa3HOOOpa3usi opraHa ympaBiieHus (yNpaBieHUECKHX KoMaHi). YToObl
JOCTUTHYTh MHMHHMYMa pPa3HOOOpa3us BBIXOJHBIX pEaKUUi (pe3yabTaToB JesITEIbHOCTH)
CUCTEMBI, YIIPABJISIOUINI OpraH J0JKeH ObITh CIIOCOOEH K BHIPaOOTKE OIpeIeIeHHOT0 MUHUMYMa
KOMaHJ U CUTHaJIOB. EClii ero MOITHOCTh HUKE MUHIUMYMa, OH HE CIIOCOOEH 00eCIeUnTh MOJIHOE
YIIpaBJICHHE.



[Iporiecc ympaBieHHss B KOHEYHOM CUYETE€ CBOJUTCS K YMEHBIICHUIO pPa3HOOOpasus
COCTOSIHUM yIpaBJsieMOM CHUCTEMbI, K YMEHBILICHUIO €€ HEONMPEIeTICeHHOCTH. B COOTBETCTBUU C
3TUM 3aKOHOM, C YBEJIWYCHHUEM CII0)KHOCTU YIPABISIEMOM CHCTEMBI CIOXKHOCTH YIPABISIEMOIO
0Ji0Ka TaxkKe JOJDKHA MoBbIIaThes. [loaToMy Bece Oosbliiee yCclloKHEHUE anmapaTta yhpaBiIeHUsS
KOPIOPAIHSIMH, XOJIJUHTaMH, ((MHAHCOBO-IIPOMBIIIJICHHBIMU TPYIIIAMHU, U T. I1. OPraHUu3alUsIMU
U UX YacTAMU B COBPEMEHHBIX YCIIOBHUSAX - 3TO 3aKOHOMEpHBIA mporecc. Jpyroe naeno, 4to
BOCTIOJIHATH pa3HOO0Opa3ue yrpapIsioniel CHCTEMBI HY>)KHO 33 CUET BHEAPEHUS! KOMIBIOTEPHBIX U
JIPYTUX MPOTPECCHUBHBIX TEXHOJIOTMH YNpaBICHUS M MAaTeMaTUYECKUX METOJOB, a HE 3a CUeT
NPUBJICUCHHS] JOTIOJHUTEIBHBIX JTIOJICKAX PECYPCOB.

3aKoH HEOOXOAMMOI0 pa3HOOOpa3usi UMEeT MPUHIMIIUAIBLHOE 3HaUYeHUe Uil pa3padoTKU
ONTUMATILHOU CTPYKTYPHI CUCTEMBI yIIPABJICHHUS, aHATN3a CUTYalluH U IPUHSTUAS KOMITIETEHTHBIX
pemienuii. Ecnu neHTpanbHBIA OpraH ympaBlieHUs MPU COXpPAHEHHHM Pa3yMHBIX pa3MepOB He
o0nagaeT HEOOXOAUMBIM Pa3HOOOpa3HeM, TO CIEAYET pa3BUBATh HEPAPXHUECKYIO CTPYKTYPY,
nepegaBasi IPUHATHE ONPEAENICHHBIX PEUICHU Ha HIDKHHE YPOBHHM M HE JOIycKasi, YTOObl OHU
IpeBpallaiuch B IEpeJaTOYHble UHCTAHIMHU. [17]

MeTo0510THsI CUCTEMHOTO aHallu3a MPECTaBisieT co00il TOBOJIBHO CIOXKHYIO U MECTPYIO
COBOKYITHOCTbH ITPUHITUIIOB, TIOJIX0JI0B, KOHIEIINI U KOHKPETHBIX METOI0B, 1 METO/IHK.

Jlo cux mop HeT eAMHOTO MOAX0Ja M KiIacCU(UKAIMKU UMEIOIIUXCSI METOJAUK CHCTEMHOTO
aHalM3a, OJHAKO CYIIECTBYET HECKOJbKO HamOoJiee W3BECTHBIX M MOMYISPHBIX METOIUK,
UMEIOLINX CBOM OCOOEHHOCTHM KOJHMYECTBA U COAEpKAHHS JTAOB CHUCTEMHOIO aHalu3a.
Paccmotpum ux Himxke. [3]

[To C. OnTHepy aHATN3 CUCTEMBI IIPOBOJIUTCS B CJIEAYIOIIEH TTOCTIEI0BATEIHLHOCTH |
Wnertudukanus CAHMIITOMOB;
Omnpenenenne akTyallbHOCTH MPOOIEMBIL;
Ornpenenenue uenu;
BckpbITHE CTPYKTYpBI CUCTEMBI U €€ 1eeKTHBIX JIEMEHTOB;
Omnpenenenne CTPYKTYpbl BO3MOKHOCTEH;
HaxoxneHue anbTepHaTHB;
OneHka anbTepHaTHB;
Br160p anbTepHaTUBEI;
CocraBneHue peleHuii;
0. [Tpu3HaHue penieHns KOIIEKTUBOM UCTIOTHUTENEH  PyKOBOJACTBOM;
11. 3amyck mpoliecca peajin3aliy pelieHus;
12. YnpasieHue npoleccoM pealu3aluy pelieHus;
13. OrieHka MOCNeCTBUN pealh3aliu.

BOoo~NoORWNE

[To C. Slury meTonuka mpoBEIeHUs] CHCTEMHOTO aHaJIW3a CJICYIOIIas :

OnpeneneHue 1eneil Opranu3alni;

BrrsBnenue npo6iiem opraHu3zaimu;
Hccnenoanue npo0sieM U MOCTAHOBKA TUArHO3a;
[Touck pemenus npoOIeMsl;

OrneHka Bcex aqbTEepPHATUB U BBIOOp HAWITy4IIEH;
CornacoBaHue pelIeHUu B OpraHu3aluu;
VYTBepxKIeHUE peleHns;

[ToaroToBka K BBOAY;

VYrpapieHnrne NIpUMEHEHUEM PEICHHUS;

0. [TpoBepka 3pHEKTUBHOCTH pEIICHHS.

BOoo~NoOGRWDNE

[To FO.U. YepHsAKY IPOBECTH CUCTEMHBIN aHAJIN3 MOKHO CJIEIYIOLIMMU dTanamu [6]:

1. Ananu3 npobnemsl;



OrnpezenieHne CUCTEMBI;

AHaIN3 CTPYKTYPhl CUCTEMBIL;

®opmupoBaHue o01IeN eI U OCHOBHOTO KPUTEPHS;

JlexoMmo3uIIMs 11€JH, BBISIBIICHHE TOTPEOHOCTH B pecypcax, Mpoleccax;
BrlsiBieHME pecypcoB U MPOLIECCOB, KOMIIO3ULIUS LENH;

[IporHo3 u aHanu3 OyyIIUX YCIOBHIA;

OneHka nenel u CpescTs;

Ot6op BapuaHTa;

CoNoORWN

10.  JlmarHo3 cymiecTBYIOIIEH CHCTEMBI;
11. [TocTpoeHne KOMIUIEKCHON MPOrpaMMBbl Pa3BUTHS,
12. [TpoexTrpoBaHue OpraHU3aLUM IS TOCTHKEHUS LIEIIH.

[To 3.A. KanuToHOBY BBIACIAIOT CIEIYIOIIME IOCIEAOBATEIbHBIE ATANBl CUCTEMHOIO
aHaiM3a:

1. IocTanoBKa LieNeil 1 OCHOBHBIX 33124 UCCIICIOBAHUS;
2. Ompenenenue rpaHul] CUCTEMBI C IENBI0 OTJENICHUS 00bEKTa OT BHELITHEW CpeIbl,
pa3rpaHUuCHHUs €T0 BHYTPEHHUX U BHEIIHUX CBSI3CH;
3. BrIsBICHHE CYTH IIETTOCTHOCTH.
PGKOMGHI[yeTCSI AJI JOCTUIKCHH A HAWJTYUIICTO PE3yJIbTaTa IPUMCHATH HECKOJIBKO MCTOAUK

JUISl CACTEMHOTO aHAJIM3a OJHOM U TOU K€ CUTYalLlNH.

3aoanue

BeiGepute HekoTopyro cucteMy M uccienyire e€. [Ipoanamusupyiite cuctemMy COriacHO
JTaraM CHUCTEMHOTO aHalu3a, onpeaeneHHbIM B Meroaukax C. Onrtnepa, C.fHra, F0.U. Yepnsika
u D.A. KanuronoBa. Pe3ynbraTsl mpecTaBbTe B BUJIE CBOAHOM TaOJMIBI, CTPYNIHPOBAB IO
CTPOKaM CXOXKHE JTAIIbI.

Konmponwsnwvie 6onpocwi

KakoBa 0651acTh HHTEpeCOB KHOEPHETUKH KaK HayKu?

Kaxkoe ynpaBnenue Ha3bIBaeTCsI KHOEPHETHUECKUM ?

O uyéM roBOpHUT 3aKOH HEOOXOAUMOTO pazHOOOpasusl, chopMyIHpoBaHHbIA Y.P. Dmoun?

UYro Takoe METOAMKA CUCTEMHOIO aHanu3a?

Kakue cxoxune aTansl B pa3InyHbIX METOIMKAX aHAJIN3a CUCTEM.

HazoBrTe HECKOIBKUX aBTOPOB METOAMK CUCTEMHOTO aHAIN3A.

B dyem otiimune metoauk cuctemuoro ananusa C. Onraepa u C. Sura?

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

[Tepeunciure sTanel ananmu3a cucteMsl o J.A. KanutoHoBy.

0. Yro sBISETCS OCHOBAHMEM JUISl OLIEHKH 3((EKTUBHOCTH NMPHHATHIX 110 MTOTaM
aHaJM3a CUCTEMbI PEIICHUI?

BOoo~NoOrWDE

Jladoparopnasi pabora Ne 7
Onpenenenue HAWJIYYILIero M ONTUMAJNBHOTO pemenuii. Ucnonb3oBanue npuanuna [apero
JJISl AHAJIM3Aa CUCTEMBbI

Llenv pabomut



O3HaKOMUMbCA € NOHAMUAMU HAULYYULE20 U ONMUMATbHO20 PeueHUs. UCCIe008amb
2Panuybl NPUMEHUMOCTU 2pAPUUEcKUX Memoo0o8 onpedeneHUusi peuleHus 3a0ayu, U3yyumso
OCHOB8bI ONMUMU3AYUU U 0DIACTb Peulaembix 3a0ay.

Hngpopmayusn

B 1897 romy wranpsaHckuii skoHoMmucT B. Ilapero, ucciemoBaBUIMi pacnpenciieHue
MaTepuaIbHBIX PECYpCOB CPEAM Pa3IUYHBIX CIOEB HACEICHHUS AHIVIMA TOTO BPEMEHH, BBIBEI
dbopMyiy, MOKa3bIBaIOIIYI0, YTO OJjlara pacmpenessioTcss HepaBHOMEpPHO. JTa Teopus Oblia
MPOWITIOCTPUPOBaHa Tpaduuecku amepukanckum skoHomuctom M. C. Jlopentiom B 1907 roay
nuarpamMmoi. O0a y4eHBIX MOKa3alid, YTO B OOJBIIMHCTBE CIIy4aeB HauOOJbINAs OIS TOXOJI0B
WIH OJar MPUHAUICKUT HEOOJIBIOMY YHCTy JTroAcH. Tak Obu1 3am0xkeH 3akoH 80/20, KOTOPBIi, K
coxalnieHuo, caMm IlapeTo He cMOTr KOPpPEKTHO OOBSACHHUTH. M3-3a 3TOro oH OBUT OcTaBieH 0e3
BHMUMaHus ax g0 1949 roma, xorma mpodeccop wu3 [apBapiackoro VYHuBepcurera
Joxopmx K. 3und oOparun BHUMaHNE Ha CIEIYIOIIYIO 3aKOHOMEPHOCTh. OH MpHILIET K TOMY, YTO
okoi10 20-30% ycunuit narot pe3ynapTaTuBHOCTh B 70-80% 0T MakcuMyma, KOTOPBIM MOKHO OT
HUX TMONY4YuTh. Takum oOpa3oM, 3umd 3aHOBO OTKpbUI NpuHIMI [lapeTo, moka3aB OCHOBBI
CaMOOpraHu3alMu Bcex pecypcoB. [18]

Hokrop W. JlKypaH INpUMEHUT AUArpaMMmy
M.C. JlopeHua, uccienysi CTaTUCTUKY paCIpeeIeHus
Opaka Ha MPOU3BOJICTBE, €lIle pa3 MOATBEPANI IPUHIIUIT
80/20, u m3nan KHUTY, B KOTOPOM cOopMUPOBAT 3aKOH
«HEMHOT0ro, MMEIOUIEro peuaroniee 3HadeHue». OH
yKa3zajl, 4To B OOJIBIIMHCTBE CIy4yaeB MOJaBIISIOIIEE
yuciio Je(eKTOB U CBSI3aHHBIX C HUMH IOTEpPb

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

CerofHs 3TOT 3aKOH IpPHUMEHSETCS IMPAKTHMYECKH B JIIOOBIX 00JAcCTAX JeATeNbHOCTH.
SnoHCKM cO03 Y4EHBIX M MHXKEHEpoB B 1979 r. Bkmrounn nuarpammy [lapeto B coctaB cemu
METOJIOB KOHTPOJISI KaYecTBa.

Urak, B obmem ciydae, «lIpunmun 80/20» rmacut, uTo HeOONbINAs A0S TMPUYHH,
BKJIQJIbIBAEMBIX CPEJCTB WM MPUIAraeMbIX YCHIJIMMA, OTBEUAET 3a OOJBIIYIO OO Pe3yIbTaToB,
MOJTy9aeMOU MPOAYKITMH WIIH 3apab0TaHHOTO BO3HATPAKICHHUS.

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

Takum o6pazom, I[lpunnun 80 Ha 20 yTBEpKOaeT, 4YTO IUCHPOMOPIUS SBISETCS
HEOTHEMJIIEMBIM CBOMCTBOM COOTHOIICHUSI MCKAY IPUIUHAMH U PE3YJIbTaTaMU, BKIIAAbIBACMbIMU
U TIOJy4aeMbIMU CpPEICTBAMH, MPUIAraéMbIMH YCHJIMSMU U BO3HArpaXkJeHUEM 3a HHX.
Bripaxenue «80/20» xopouio onuchIBaeT AaHHYIO aucnponopuuio: 20% BIOXKEHHBIX CPElCTB



npuHocAT 3a 80% otmaun; 80% cneacrBuii npoucrekaroT u3 20% npuunH, 20% ycuinii 1aroT
80% pe3yabTaros. [18]

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

O61ACTE UYro onpenenser «IIpuHuumn
MIPUMEHEHUS 80/20»
20% 80%
aACCOPTHUMEH o0t
T 00BEM IPOTAK
busnec
MOKyIaTene MIPOLICHT
i npUOBLIH
[TpousBoc HCXOIHBIX CTOMMOCTD
TBO MIPOJIYKTOB TOTOBOI'O M3JICIIHS
MIPECTYITHU MPECTyIUICH
KOB 7071
BOJUTENIEH JITTI
OO01ecTBO Opauyrowu Pa3BOJIOB
Xcs
BO3MOKHOC
JIeTel Tel CHCTEMBI
o0pa3zoBaHMs
ONCKIEI B BpeMs
rapjepooe HCIIOIL30BaHUsA
JIOKHBIX
Jom IIPUYHH cpabaTbIBaHUN
CHUTHAJIU3alliHN
. . HaKarjuBac
JICCTBUI
MOT'0 Mycopa

JlBurarenb BHYTPEHHEro CropaHus HariaaHo crpaBemiuBocTh Ilpunumma 80/20: 80%
SHEPIUH, BBIACIHUBILEHCS MPU CTOPaHUU TOIUIMBA, TEpsAETCs, a KoyiecaM rnepenaercs junb 20%
Beel sHeprun. Otu 20% Tomua npousBoaT 100% Bcero qBuKEHMUS.

Huarpamma [TapeTro — MHCTPYMEHT, MO3BOJIAIOIIMI PACIIPEACIIUTD YCUIIHS IS Pa3pEIICHHS
BO3HHUKAIOIIUX MPOOJIEM M BBIABUTH OCHOBHBIE MPHUYUHBI, C KOTOPBIX HYKHO HayMHATh
JercrBoBath. Paznuyaror nBa Buga nuarpamm Ilapeto — o pesyiaprataM U IpUYHHAM.

Juarpamma Ilapero no pesynbraTaMm AeSATEIbHOCTH. DTa AUarpamma MpeJHa3HauyeHa st
BBISBJICHHMSI TJIABHOW MpoOOJIEMBl M OTpa)kaeT CIEYIOUIMe HeXKeNaTelbHble pPe3yJbTaThl
JESTEIIBHOCTH

— KayecTBO: Je(eKTbl, IOJOMKH, OIIMOKM, OTKa3bl, pEKJIaMalllud, PEMOHTHI, BO3BPATHI
NPOJYKLHH;
— cebecTouMOoCTh: 00beM NOTEPD, 3aTPaATHI;
— CpPOKH IOCTaBOK: HEXBATKa 3aI1acoB, OIIMOKU B COCTABJICHUU CUETOB, CPBIB CPOKOB IOCTABOK;
— 0e30IacHOCTh: HECYAaCTHBIE Cydyau, Tparndeckre OlnMOKH, aBapuu.
Huarpamma Ilapeto mo mnpuuyumHam. DTa guarpamMma OTpakaeT MPUYUHBI MPOoOIIEM,
BO3HUKAIOIIKX B XOJ€ MPOU3BOJCTBA, U UCIIOJIB3YETCS ISl BBIABICHUS TJIABHOM U3 HUX:



— HWCIIOJIHUTENh paboThl: CcMeHa, Opuraga, BO3pPaCT, OMNBIT pabOThl, KBaTU(UKAIINS,
WHIMBUIYAJIbHBIC XapaKTCPUCTUKH;

— 000pyIOBaHHE: CTaHKH, arperatbl, HHCTPYMEHTHI, OCHACTKA, OPTaHU3AIHs HCIIOIb30BAHHUS,
MOJIEIIH, IITaMIIbI,

— CBIpbE: U3TOTOBUTENb, BUJ] CHIPHS, 3aBOJI-TIOCTABIIUK, TTAPTHUSI;

— MeToa  paboThl:  YCIIOBUS  INPOM3BOJCTBA,  3aKa3bl-HAPSIbI,  IMPUEMBI  PadOTHI,
MOCIIEI0BATEIHHOCTh OTICPAIIHIA;

— HM3MEPEHUs: TOYHOCTH (yKa3aHWUU, YTCHHS, TPUOOpHas), BEPHOCTh U TIOBTOPSIEMOCTh (YMEHHUE
JaTh OJMHAKOBOE YKa3aHHWE B IMOCICAYIOIIUX HM3MEPEHUSX OJHOTO M TOTO K€ 3HAYCHUSA),
CTaOMIIBLHOCTD (TIOBTOPSIEMOCTh B TEUEHHUE JUTMTEIHLHOTO MEPHO/Ia), COBMECTHAS TOYHOCTD, T.
€. BMeCTe C MPUOOPHOW TOYHOCTHIO M TApUPOBAHHEM MPUOOpa, THUI HU3MEPUTECIHLHOTO
nprbopa (aHaIoroBbIi WK 1UdpoBoii). [18]

[Toctpoenue auarpammbl I1apeTo COCTOUT U3 CIIEIYIOIIMX IIIaroB:

Hlar 1. Ilpennonaraercs, 4YTO Ha JaHHOM 3Tale Mbl YK€ HMEEM pe3yJbTaTbl BCeX
OpeIbIAYIINX 1IaroB M0 peleHuio npodseM: GopMyIHpPOBKA U IOCTAHOBKA MPOOJIEMbl, aHAIU3
ee, cOOp HEOOXOOUMBIX JAHHBIX M (UKCAlMsi UX B KOHTPOJIbHBIX JIMCTKaxX. Jlias mocTpoeHus
JuarpamMmbl Heo0XouMo pa3zpaboTarh OaHK TaOIMIIbI, B KOTOPYIO 3aHOCST:

— Tunbl (IpU3HAKK) ciydaeB, (AKTOB (JaHHBIE Jy4YIEe BCETO pacrojiaraTh B YOBIBAIOIIEM
NOpsAAKEe - B Hayale TaONUIbl TUN COOBITHS, HUMEIONIMI HauOoNblee KOIHMYECTBO
MOBTOPCHHUIA, B KOHIIE TAOIHIIBI - HANMEHBIIIH );

— KOJMYECTBO MOSBICHUH (TIOBTOPEHUIT) KaXKJOTO TUTIA;

— HaKOIUICHHAsl CyMMa 4Yucia KaKA0ro TUIA (C HapacTarolIMM UTOTOM: K YHUCIY MPEAbIIyILIEro
TUIA TpubaBIIsieTcs Clenyrollee);

— IPOLIEHT YMca 110 KaXJA0My IIPU3HAKY B 00IIEH CyMME;

— HaKOIUJICHHBIN MPOIIEHT (C HAPACTAIOIIUM UTOTOM).

B Tabnune cnemyer moacuuTaTh OOIIYI0 CyMMY KOJHMYECTBA CIydyaeB MO BCEM THIAM

(mpu3HaKam).
[ar 2. Jlanee HeoOX0IMMO HAYEPTUTH OJIHY TOPUZOHTAIBHYIO U IBE BEPTHUKAIHHBIE OCH.

— BCPTUKAJIBHBIC OCH:
e JieBas OCh ¢ MHTepBasaMu OT 0 10 001Iei CyMMBbI KOJTMUYECTBA BbISIBIICHHBIX CIY4aeB;
e 1paBas ochk ¢ uHTepBasiamu ot 0 1o 100.

— TOpU30HTaNbHas ock. VIHTepBaibl Ha HEW JOJKHBI OBITH OJJMHAKOBBIMH M COOTBETCTBOBATH
YHCIly TUIIOB (MIPU3HAKOB), YKa3aHHBIX B TAOJIHIIE.
[ar 3. Ctpoutcs cTo0MKOBas [uarpaMma 1o 3Ha4eHHUsSIM TUIOB (IIPU3HAKOB) CIy4yaeB U

KyMynsaTuBHas KpuBas (kpuBas [lapero). Ha BepTukansx, COOTBETCTBYIOUIMX MPABbIM KOHIIAM
KQKIOrO0 HWHTEpBajla HAa TOPU30HTAJIBHOM OCH, HAHOCATCS TOYKM HAKOIJIEHHBIX CYMM
(pe3yabTaTOB MIIH MPOLEHTOB) U COSAMHSAIOTCS MEXKAY CO00H OTpe3KaMu NpPsSMBIX.

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

— HAJNUCH, Kacarollluecs AMarpaMmbl (Ha3BaHHE, pa3MeTKa YMCJIOBBIX 3HAYEHMH Ha OCsX,
HAaUMEHOBAHHUE KOHTPOJIUPYEMOTO U3/enus (COOBITHSA), UMSI COCTAaBUTEIIS JUarpamMmbl);

— HAJIHUCH, Kacarolrecs JaHHbIX (mepuoj coopa HHPOpPMALIUU, 00BEKT UCCIIEAOBAHUS U MECTO
€ro MpoBeICHNUs, 00IIIee YUCI0 00BbEKTOB KOHTpOIs) (puc. 15).
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Hecnenyembrie thakTopsl (HoMepa Banenuil): (1—5) — dakToph,
TIPENCTARTAIITNE HHTEpec; 6 — mpouHe akTophl

Pucynok 15. [Ipumep nocrpoenus: auarpammsl [lapeto
CoBeTbl 110 MOCTPOCHUIO AuarpamMmsl [lapeto:

1. Cnenyer ucnonabp30BaTh pa3Hble KIACCU(UKALUNA U COCTABUTh KaK MOKHO OOJIBIIIE AMArpaMM
[Tapeto. CyTh mpoOiieMbl MOXHO YJIOBUTH, HAOJIOAAs SBICHUE C PA3HBIX TOYEK 3PCHHS,
MO3TOMY Ba)XKHO OMPOOOBaTh pa3iMuHble MYTH KIACCHU(UKALUU JAaHHBIX, TIOKA HE BBISBSITCS
HEMHOTOYHCIICHHBIEC BaKHBIE (DAKTOPBI, UTO U CITY>KUT LeJIbi0 aHanu3a [lapero.

2. HexxenaTenbHO, 4TOOBI Ipymnna «mpouney» (HakTopbl (WIH OT «APYTHUe») COCTaBisIa O0NbIION
nporent. Ecim Takoe mpomcxoauT, 3HAYHT, OOBEKTHl HAONIONEHUS pacKiacCH(pUIMPOBaHBI
HENPaBWJILHO M CIHMIIKOM MHOTO OOBEKTOB IONAllo B OJHY rpymmy. B aTom ciydae Hamo
UCTIOJIB30BAaTh IPYTOi MPUHIINTT KIACCHU(PUKAIHH.

3. Ecnu nanHBIE MOXHO TIPEICTaBUTH B JIEHE)KHOM BBIPAXKEHUH, JIYUIIE BCETO MOKa3aTh 3TO Ha
BEPTUKAIBHBIX OCsAX Auarpammbl [lapeto. Eciu Henb3sl OLEHUTH CYIIECTBYIONIYIO TpoOIeMy
B JICHE)KHOM BBIPKEHUHU, CAMO UCCIIEJOBAHHE MOXKET 0Ka3aThCs HEA(P(EKTUBHBIM. 3aTpaThl —
BAYKHBIN KPUTEPUI U3MEHEHHUH B YIIPABJICHUH.

Tepmun «ONMUMATLHOCMbY — O3HAYAEM XAPAKMEPUCMUK)Y KAYyecmea NpUHUMAaemblx

peuwienuti (OnNMuManbHoe peuleHue 3a0a4y, ONMUMALbHLIL NIAH, ONMUMATIbHOE YNpasieHue),
Xapaxkmepucmuky COCMOAHUSL CUCTEeMbl UIU ee NoGedeHUs (ONMUMANbHAs MPAeKmopus,
OnmMuUManibHoe pacnpeoesienue pecypcos, ONmumMalbHoe OyHKYUOHUposanue cucmemsl) u op. Bcé
9MO He abCONOMHbIe NOHAMUSL. HEelb35l 2080pUMb 00 ONMUMATILHOCIU 8000U4e, 8He YCIo8Ull U Oe3
MOYHO ONpedeNeHHbIX Kpumepued onmumaioHocmu. Pewenue, naunyuuiee ¢ 00HUX yc108usx u ¢
MOYKU 3peHUs. 0O0HO20 KPUMEPUSL, MOXHCEM OKA3ambCsl 0ANeKO He JIYYUUM 8 OPY2UX YCA08UAX U NO
opyeomy kpumeputo. IlpumenumenvHo K OOILUWUHCMBY CUCMEM, HPUXOOUMCA YHUMbIBAMb
makoice akmop ycmouuugocmu npeonazaemozo pewieHus. Mooxcem oxkazamvcs makx, 4mo
ONMUMATLHBIN PACYUEMHbLI NIIAH HEYCMOUYU8: 1100ble, 0addce He3HaAYumenbHoe OMKIOHEHUs. Om
He20 MO2ym Npusecmu CUCmemy K He2amusHbIM NoC1e0Cmeusm U oaxce K Kpuzucy. M ¢ smom
cryyae yenecoobpasznee NPUHAMb He CAMbIL ONMUMANIbHYIL, HO 0Oojee yCmouuusvli NIaH,
OMKIOHEHUSI OM KOMOPO20 OKANCYMCS He CcMmOob onacHuimu. Kpome mozo, nockonvky mooens
HUK020a He Obleaem MOYHbIM ONUCAHUEM CUCMEMbl, MO U NOJYHYeHHOe HA e€ OCHO8e peuleHue
makaice He A6IAemMcs 00A3aMeNbHO HAUIYYWUM peuleHuem peanrvHou 3adauu. M ece dce oHo

Jyuue 1106020 0py2020 peuleHus, NoLyYeHHO20 UHbIMU Memooamu U ¢ opyeumu kpumepusamu. [19,
20]



HUmanvauckuii sxonomucm B. [lapemo mamemamuyecku cqpopmyauposan 00uH u3 camvix
PACNPOCMPAHEHHBIX KpUmMepues onmumMalbHOCMu, KOMopblil ROLYYUL NPUMEHEHUe He MOAbKO 8
9KOHOMUKE, HO U 8 eCMecmEeHHbIX Haykax u mexnuke. llapeto copmynupoBan ero Tak:
«Crnemyer cuuTarh, 4TO JII0O0E U3MEHEHUE, KOTOPOE HUKOMY HE MPUYHHSIET YOBITKOB U KOTOPOE
MPUHOCUT HEKOTOPBIM JTIOJISIM TOJIB3Y (M0 MX COOCTBEHHOW OIICHKE), SIBISICTCS YTyUYIICHUEM).
Kpurepuii [lapeto mpuMeHsieTcs NMpH PEIICHHUSIX TaKUX 3ajad, KOrja ONTHMHU3AIUs O3Ha4YaeT
yIy4IICHUE OJHUX ITOKA3aTeICH MPH YCIOBHH, YTOOBI APYTHe HE YXYAIIAINCH.

3aoanue

Bvibpams cucmemy unu npoyecc ons awanuza. Ilocmpoums ouacpammuvl Ilapemo no
APUYUHAM U NO  Pe3VIbMAmam OesimelbHOCMU CUCmeMbl, UCCIe008ads 3pgexmusnocmu
cucmemvl/npoyecca, ucxoos uz «llpunyuna 80/20». Oyenums Koppexmnocms memooa.

KOHmpOJ'leble e8onpocol:

1. KeMm 1 korna 011 chopMynTupoBaH 3aKOH «HEMHOTOTO, UMEIOIIETO PEHIAolIee 3HAYCHUE)?
2.Yto o0bruHO mimoctpupyet Kpusas [lapero?

3.Uro BeisBisieT auarpamma [lapero mo pesynbratam aesTeabHOCTH?

4.Yro nokaspiBaet auarpamma Ilapero no npuunHam?

5. B uém 3axitouaercs 3aaya ONTUMAIbHOIO YIPABICHUA?

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

7.Yto obuiero u B uéM pa3ianuus Mexay nuarpammoil [Tapero u auarpammoit Meukasa?
8.KakoB anroput™m noctpoenus auarpammel [lapeto?

9.IIpuBenute coOCTBEeHHBIE IPUMEPHI padoThI puHIUTA «80/20%.

10. Kak Mo>xHO ucnonb3oBath npuHuui Ilapeto B yuéoe?



JlabopaTtopHas pab6ota Ne 8
Metoanl ucciaenoBanusa cucreM. MeTo CHHEKTHKH

Lenv pabomut

Hayuumscs naxooums ananocuu u memagopwl 0151 npoyeccos u aeieHutl, NPOUCX00AUWUX 8
MEeXHU4eCcKUx U 8 NPUPOOHLIX CUCEMAX.

Hugpopmayusn

TepMI/IH «CHUHCKTHUKaA» 3aUMCTBOBAH U3 T'PCUCCKOI'O sA3bIKA. On o3Hauaet COCIUMHCHUC
BMCECTC PA3JIMYHBIX U HC UMCIOIINX BUANMBIX CBSI3€H DJICMCHTOB.

B 1980 rogy nBoe yuénbix u3 Muunranckoro ynuBepcurera (CIIA) Mapu I'uk u Kut
Xonnoak. 3afanuck B cBOEM uccienoBanuu (puc 16) Bompocom: «OTKyla BO3HUKAIOT HOBBIE
unen?»

COGNITIVE PSYCHOLOGY 12, 306355 (1980)

Analogical Problem Solving

Mary L. Gick axp KeiTh J. HoLyoak

University of Michigan

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

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

Pucynok 16. ®parMeHT cTaThy, MOCBAICHHON UCCIEAOBAHUSAM PEIICHUs TPOOIIEM METOIOM
aHaJIOTUU

B cBoém 50-cTpaHUYHOM HCCIIEIOBAHUH OHU J0KA3aJIH, YTO OOJIBITMHCTBO OOIIUX BHIBOJIOB
cAeNnaHo Tpu OOHapyKeHHH moaodus (aHajmoruii u metradop) Mexay AByMs WiIH Oojee
cutyarusaMu. [lpueMbl HMCMONB30BaHMS aHAJOTHH OTHOCATCA K METOJaM TCHUXOJIOTHYeCKON
AKTUBU3ALIMHM TBOPYECKOTO MBIILIEHHUS. [21]

Haubosiee uHTEpEeCHBIM METOJIOM, UCIOJB3YIOIUIMM aHANOTUH, sBJseTcs «CHHEKTHUKa» —
METOJ1 pelIeHUs 1300peTaTeIbCKUX 3a1a4 U MIOMCKa HOBBIX OM3HEC UJIeH IPYIION CIeUaIucTOB,
IIMPOKO UCTIONB3YIOMUX PA3TUUHbIE TUITBI aHAJIOTHI. DTOT MeTo 1 ObLT npeioxkeH Y. ['opoHoM
(CIIA) B 1952 romy. OH OoCHOBaH Ha CBOMCTBE YEJIOBEYECKOTO MO3Ta yCTaHABJIMBATh CBS3U
MEXJY CIIOBAMM, NOHSATUSMH, YYBCTBAMM, MBICIISIMHM, BIIEYATICHUSMH, T. €. YCTAHABJIMBATh
aCCOLIMAaTUBHBIE CBSI3U. DTO MPUBOAUT K TOMY, UTO OTJEIBHOE CIIOBO, HAOIIOACHHE U T. 1. MOTYT
BBI3BaTh B CO3HAHUHU BOCIIPOU3BECHUE PAHHEE MTEPEKUTHIX MBICIICH, BOCIPHUATHH, U ''BKIIFOUHUTH"
OoraTyro MH(POpPMAIMIO MPOILJIOro OIbITa JJs PEHIeHHUs MOCTaBICHHOW 3aJadu. DTOT METOJ
OTHOCHTCSI K 9BPUCTUYECKUM METOAM.



[TonoGHO TOACKa3Ke, aHAIOTHUS TIOJDKHA BOCIIPUHUMATHCS KaK COCTaBHAs 4acTh PEIIacMou
3a7a4i. BBIIEHSIOT 4eThIpe OCHOBHBIX THIIA AHAJIOTHMA:

JInunas ananorusi. Eciu BbI XO0THTE pa3o0paTbes B CIIOKHOM SIBICHUH, ITPEACTaBbTE CeOst
COCTaBHOM 4aCThIO 3TOrO sABJICHU:. Hanpumep, eciy Bbl XOTUTE IIOHATH MOJIEKYJIIPHOE CTPOEHUE
cMmecH, npenctaBbTe ceOsi Monekynoil. Kak Ob1 Bbl moBenu ce6s? Kak moctynunm Obl npyrue
MOJICKYJIbI, K KOTOPBIM Bbl HAMCPCHLIL HpI/ILIGHI/ITBCSI? MO)KCT, BbI YBUJIUTEC C 9TOM TOYKHU 3pCHUA TC
HCYJIOBUMBIC CBA3HU, KOTOPLIC ObLIH paHeC BaM HCAOCTYIITHBI.

IIpsimas anajgorus. ComnocTaBbTe 3a/1a4y, HaJl KOTOPOM BBl paboTaere, ¢ PsAOM 3ajad U3
COBceM Jpyrux obmnacreil. OToT MeTo 1 ObLT UCTIONb30BaH Anekcanapom ['pamom bemtom: «Mens
OCEHHMJIO: BEJIb HA CAMOM JIEJI€ XPALIY YEI0BEYECKUX YIIEH CIMIIKOM MACCUBHBI 110 CPABHEHHUIO €
TOHKOM MeMOpPaHOM, KOTOpas yrpaBisseT UMM, U €CIIU TaKkas TOHKas MeMOpaHa MOXET 3aCTaBUTh
JIBUTATHCSI OTHOCUTEIBHO TPOMO3/IKHE XPALIM, TO oyeMy Obl Moeil 0ojiee TOJICTON M MIOTHOU
MeMOpaHe He 3aCTaBUTh JBUTAThCs CTAIBHYIO IUTACTUHKY». Tak ObUT mpuayMaH TesedoH.

CumBoJiHuecKkasi aHajorusi. OTa CTpaTrerusda peucHUuAg 3aaaqd Tpe6yeT 3pUTCIBHOIO
BOO6p8.)K€HI/I$[. Ee uenp — OTOpBAThCA OT OFpaHquHHﬁ, HakKJIaJbIBAaCMBIX CJIOBaAMH HWJIX
cuMBoaMu. Eciiu BbI IBITaeTeCh CO34aTh YETKUM 3pPITeJ'IbHBII>i O6p33 3aa4u, TO MOXKETC YBUICTb
H PCHICHHUC, ITPOCBCYNBAIOIICC CKBO3b 3TOT O6p33.

danTtacTuyeckasi aHajorus. Kakoe penieHne mpuxoJuT BaM Ha yM B BalllUX CaMbIX
danTacTuueckux Mmeurax? Hampumep, Bl MOXeTe BOOOPa3HTh JBYX MAalIEHBKHX HAaCEKOMBIX,
KOTOpBIE OYAYT aBTOMAaTUYECKH 3aCTETUBATh BaIlly KYPTKY, WK I'yCEHUITy-IIEIKONpsaa, KOTopas
HaYHET OBICTPO MPSICTH HICNIK, YTOOBI BBl HE 3aMEP3JIM MIPU PE3KOM MOXOJIOAAHUH. DTO MIPUMEPHI
¢danTacTuueckux ananmoruii. Kak u B ciiydae MO3roBoro mrypma, (aHTaCTUUECKHE aHAJIOTHH
MOTYT BBIpaXaThCsl B 0€3yMHBIX, JAJICKUX OT PEaTbHOCTH HJEAX, KOTOPhIE, BEChMa BEPOSTHO,
3areM OyayT mpeoOpa30BaHbl B IPAKTUYECKHUE U BBITIOJTHUMBIE pereHus. [22]

Metoa CHHEKTUKHY IPUMEHSIETCS KaK B MHIMBUIYAIHHOM, TaK M B KOJUICKTUBHOM TOPSIJIKE.
B xomiekTuBHOM MpOQECCHOHAIBHOM NPUMEHEHHH Ha HAYaJIbHOM JTale CUHEKTUYECKOTO
00CYXJICHUSI aHAJOTUU HUCIOJIB3YIOTCA Il HauOoJiee€ YETKOrO BBISIBJICHUS W YCBOCHHS
y4aCTHUKAMU CYTH perraeMoi mpoonemMsl. [Ipoucxoaut oTkas OT OUeBUIHBIX pelieHuil. 3aTeM B
MpoIecCe CIMEUANIbHO OPraHU30BAaHHOTO OOCYKIIEHUS OIPEAENSIOTCS TJIaBHbIE TPYIHOCTH U
MPOTUBOPEUMS, TPENATCTBYIOIIME pelIeHuI0. BpipabaTbiBaloTcss HOBbIE  (OPMYIHPOBKU
npoOJieMbl, OMpeAeNstoTcs Ienu. B nanpHeiieM Mnpu MOMOINM CHEIHATbHBIX BOIPOCOB,
BBI3BIBAIOIINX AHAJIOTHH, OCYIIECTBISICTCS TMOWCK ujed u perneHui. [lomydeHHbIe perneHus
MOIBEPTAIOTCS OIIEHKE M TIpoBepke. [Ipu HeoOXOAMMOCTH MPOUCXOAUT BO3BPAT K MPOOIIeMe st
MTOBTOPHOTO €€ 00CYXICHUS U Pa3BUTHS MMOTYyUEHHBIX paHee uae. [22]

HpI/I HHIUBUAYAJIbHOM HCIIOJB30BAHUHU CTPOTOro ajaroputrmMa HET, Pa3jJIUuYHBIC BHUIbI
aHaJIOTHit MMPUMCHAIOTCA COBMCCTHO JIA CHHCKTUYCCKOI'O aHaJIn3a.

B mporpammupoBaHuM Ha BCeX €ro dTamax MPHCYTCTBYET MOMCK aHAIoruil u meradop.
Jaxe Takoif mpuBbIYHBIN «Padounii cTom siBisieTcss MeTadopoi, Kak U MarnKku, KaTaloTH, METO b
YHOOPSAOYMBAHUS TTPOIIECCOB B CUCTEME, XPAHUJIMINA JAHHBIX U T.J.

3aoanue



HUccnedosamv  npoepammublil/annapamuo-npocpamMmublil.  KOMIIEKC ¢ MOYKU 3PeHUs.
UCNONL308AHUS PA3TUYHBIX 8U006 aHalo2ull 6 e€ paspabomke u @ynkyuonuposanuu. Crhauana
oamb Kpamkoe onucanue cucmemvl. Pesynomam moducHO npedcmasums 6 uoe maobauybl
(Kypcusom 0an npumep 3anoJHeHUs1):

Onement | CBI3b Bun aganornu
CUCTEMBI | MEXIY JInuna [Ipsimas CumMBoMuecka ®danTacTuyecKas
3JIeMEeHTaM o i
u
Onemenm X npu co30aHuu d1emMeHma
1 ovLia UCNOIbL308aHA
amanoaus u3
HAay4HO-hanmacmuyeckoe
o pomauna I'. Yannca ....
Onemenm X npu
2 co30anuu
anemeHma
ovina
UCNONIbL306aH
a anano2us c
Céa3b ot ces3U
medxHcoy MedxHCoy
nemMeHmam eMeHmamu
ulu? ovLia
UCNOIb308AHA
amanoaus c...

KOHmpOﬂbele 680npocol:

1. Yro 03HAYaeT TEPMUH «CUHEKTHKa»?

2. YTo JEeKUT B OCHOBE METO/Ia CHHEKTHKH?

3. Uro npencrapinseT coboil TuuHas aHanorus?

4. Yrto mpencrapisieT co00M CUMBOJIMYECKas aHAJIOTUsA?

5. Uro npencrasinseT coboil nmpsimast aHaIOTUs?

6. Yro mpencrasinseT co0oii haHTacTHUECKask aHAJIOTUS?

7. KakoBbI rpaHUIIBI TPIMEHEHUS METO/Ia CHHEKTHKHU?

8. Kak npumeHATs METO pU TPYNIIOBOM HUCCIIEJOBAHUU CUCTEM?

9. Kak nmpuMeHsTh METOJI IPH HHINBHIYaTHbHOM HCCIICIOBAHUN CHCTEM?
10. Kak npuHIUI aHAJIOTUH UCTIONB3YETCS B IEPCOHAIBHBIX KOMITbIOTEpax?




IIpuniaoxuue 2

OueHoYHBIE CpeICTBA /15 IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu

a) Ilnanupyemblie pe3yJbTaTbl 00y4YeHHS] U OLCHOYHBbIE CpeACTBa JJIs NPOBeIeHUs!
MPOMEKYTOYHOM aTTEeCTALMU:

Kon WNHpukaTop nocTHKeHus OueHouHble CpeCTBa
HUHIMKATOpa KOMIIETCHIIMH

ITK-1: CriocoOHOCTh aHAIM3UPOBATh TPEOOBAHHUS K TPOrPAMMHOMY 00€CIICUEHUIO 1
0a3aM JaHHBIX, pa3pabOTKU TEXHHUUECKUX CHeU(UKALNN Ha IPOrPaMMHbBIC
KOMIIOHEHTBI M UX B3aUMO/JICHCTBUE, MPOCKTUPOBATH MPOrPAMMHOE 00ECIICUCHHE U
0a3nl JaHHBIX

IK-1.1 Amnanuzupyet TpeGOBaHuUs K Cucrema IOHUMAETCS KAk ...

1) BOIIOIIEHUE CUCTEMBI;

2) MHIUBUAYATbHBINA, YHUKATHHBIN
(hm3uUIecKuil O0BEKT,
CYIIECTBYIONTUH B (PH3UIECKOM
MUpeE;

3) n300pakeHUE CUCTEMBI,

4) abcTpakius, orpaHnIeHHast
BHEIIHEN Cpeaoi

pa3paboTKe IPOrpaMMHOTO
oOecrieueHns U 0a3aM JaHHBIX

Omnucanue CUCTEMBI - 3TO ...

1) uadopmariys onpeseeHus,
3aIIMCaHHas Ha KaKOM-TO HOCHUTEIIE
UHQOPMAIIH;

2) BOILTOIICHUE CUCTEMBI;

3) dhopmanmzarust COOBITHIA, 10 U
10CJIC KOTOPBIX COCTOSIHHE
CHCTEMBI H3MEHSIETCS

DKCTEHTOM Ha3bIBAETCH ...

1) MecTo UHIUBHIA B HEKOTOPOM
POTSHKEHHOM
POCTPAHCTBE-BPEMEHH;

2) MECTO HaXOXJICHUS HHINBU]IA B
KOHKPETHBIH MOMEHT BPEMEHU;

3) auckpeTHasi 00J1aCTh HOCUTEJIS
uHpOpMAIUH

IIK-1.2 O1eHUBAaET Ka4eCTBO COBOKYITHOCTB BCEX OOBEKTOB,

HU3MEHEHUE CBOMCTB KOTOPBIX

BIIHSIET HA CUCTEMBI, & TAKIKE TyX

00BEKTOB, YbH CBOICTBA MEHSIOTCS

pa3pabOTKH TEXHUYECKUX
crenuguKanui Ha

IpOTpaMMHBIC KOMIIOHEHTHI B PE3yJIbTATE MIOBEACHHUS CUCTEMBI,
HUX B3aUMOJCHCTBHE 3TO:
1) cpena;

2) moacucTeMa;

3) KOMITOHEHTBI

O0benrHeHne HEKOTOPBIX
[apaMeTpPOB CUCTEMBI B ITapaMeTpe
0oJiee BEICOKOTO YPOBHSI — 3TO. ..

1) cuneprus;

2) arperupoBaHue;

3) uepapxus.

[IpuHIMT MHTETpallMK HATIPABJIEH:
1) Ha U3yUYCHHE WHTETPATHBHBIX
CBOICTB ¥ 3aKOHOMEPHOCTE;




2) paHXHPOBaHHE AIIEMEHTOB
CHCTEMBI 10 3HAUNMOCTH;

3) Ha MOTy4YeHNE KOTNIECTBEHHBIX H
KOMIUJICKCHBIX XapPaKTEPUCTHK.

I1K-1.3

OrneHnBaeT Ka4eCTBO MPOCKTA
Ha pa3paboTKy MPOrpaMMHOTO
oOecrieueHns U 0a3 JaHHBIX

Kakas 3akOHOMEPHOCTB MPOSBISACTCS
B CUCTEME B IMOSIBJICHUU Y HEé
HOBBIX CBOWCTB, OTCYTCTBYIOIIUX Y
3JIEMEHTOB?

1) aIUTHBHOCTB;

2) IETTOCTHOCTB;

3) 060CcO0IICHHOCTE;

4) UHTETPATUBHOCTH

4D-oHTONOTHS - 3TO ...

1) cymecTBOBaHNE MUpA B
YETBIPEXMEPHOM
MIPOCTPAHCTBE-BPEMEHH 10
OWHIITEHHY;

2) OHTOJIOTHSI, BKJIFOJaroras 4
COCTaBJISIOIINX BHEIIHEH CPEIBI -
3eMJII0, BOJTY, BO3/YX, OTOHb;

3) BeMYHHa, ABISAIOMIASICS €IHHON
MepoH pa3IuYHbBIX (HopM
JBHKEHHS U B3aUMOJICHCTBUS
MaTepuu, MEPOM Mepexona
JBHKCHHS MATEPUN U3 OJTHIX
¢opmM B npyrue

KoMMyHHUKaTHBHOCTH OTHOCHUTCSI K
IpyIIIe 3aKOHOMEPHOCTEN

1) ocymiecTBUIMOCTH CHCTEM

2) B3aUMOJCHCTBHUS YaCTH U IIEJIOTO

3) pa3BUTHS CHUCTEM

4) nepapXuueCcKou yIopsIO9eHHOCTH
CHCTEM

[1K-2: Cioco6HOCTb K aHAU3y MPOOJIEMHOM CUTYyalluH, pa3paboTke TpeOoBaHU K
cucTeMe, TOCTAaHOBKE LeJIel CO3/IaHMsI CUCTEMBI, Pa3paboTKe KOHIEHIIMHA CUCTEMbI

1 TCXHUYCCKOT'O 3aJaHN Ha CO3JaHUC CUCTEMBbI, ITPCACTABJICHUA KOHIICIIINH,

TEXHUYCCKOT'O 3aaHr Ha CUCTEMY U W3MEHEHHUH B HUX 3aNMHTCPCCOBAHHBIM JIMLIaM

I1K-2.1

OneHuBaeT BHIOOP CPEACTB U
METOOB JJIsl IPOBECHUS
CHCTEMHOT'0 aHaJIH3a MpH
MIPOEKTUPOBAHUU
MIPOrpaMMHOT0 0OecreueHust
IUTS aBTOMATH3HPOBAHHBIX
cCHCTEM

Kakas u3 ocoOeHHOCTEH HE ABISCTCS
XapaKTePUCTUKOHN Pa3BUBAIOIINXCS
CUCTEM

1) oIHOHAIIPABIEHHOCTS;

2) HECTaIIMOHAPHOCTH OTAEITBHBIX
[apaMeTpoB;

3) uenenonaranue;

4) YHUKQJILHOCTh TIOBEICHUS
CUCTEMBI.

IIpuHuu ............... 3aKJIH0YAETCS B
toM, uto AVC co3gaeTcs ¢ yueTom
BO3MOXXHOCTH ITOCTOSIHHOI'O
IIOIIOJIHEHHUA U O6HOBHGHI/I$I
(hyHKIUI CHCTEMBI U BUJIOB €€
oOecrnieveHus

1) pa3BuTHS;

2) cTaHaapTH3alMK U YHUDUKALINY;

3) COBMECTUMOCTH




[puanwII ........... TO3BOJISCT MOAOUTH
K UCCIIETyeMOMY OOBEKTY Kak
€IMHOMY IIEJIOMY; BBISIBUTH Ha
3TOW OCHOBE MHOTOOOPA3HBIC THITHI
CBSI3CH MEXKYy CTPYKTYPHBIMH
3JIEMEHTaMH, 00eCTICYHBAIOIIINMU
[EJIOCTHOCTh CHCTEMBI;
YCTaHOBUTH HAIIPABIICHUS
MPOU3BOJICTBEHHO-

XO035iCTBEHHOH ACSITEIBHOCTH
CUCTEMBI U peallu3yeMbIe €O
KOHKpETHBIE (PyHKIINY.

1) craHmapTH3aIuy;

2) CUCTEMHOCTH;

3) COBMECTUMOCTH




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

ITpomexyTouHas aTrTecTanys 1o aucHuIUIMHE «CUCTEMHBIN aHAJIN3)» BKIIOYACT TEOPETUYECKUE
BOTIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS OOYUYAIOIIMMUCS 3HAHUN, U IPAKTUYECKHE
3aJ]aHMsl, BBISIBIIAIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaICHUH, TPOBOAUTCS B popme
3a4eTa.

3auyer 110 AUCHUIINIMHE IMPOBOAUTCH IO PE3yjibTaTaM OTYCTHOCTU Ha HaGOpaTOprIX 3aHATUAX C
OMPOCOM B YyCTHOW ¢opMe IO OdTamaM BBHIMOTHCHHUS ¥ AaKTUBHOTO BBICTYIUICHHS B
Oeceie-00CYKIEHNU Ha JEKIUOHHBIX 3aHATHSX.

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

OcHoBHOM 3a7aueil MOATOTOBKH CTyACHTa K IuddepeHupoBaHHOMY 3a4éTy CIIEyeT CUUTaTh
CUCTEMAaTH3aIINIO 3HAHUH y4eOHOro MaTepuasa, ero TBOpUYeCKOe OCMbBICIIHBAHHE.

Kpumepuu oyeHku (¢ coomeemcmeuu ¢ popmupyemvimMu KOMREMEHYUSIMU U NIAHUPYEMbIMU
pe3yibmamamu 00yyeHus):

— HA OYEHKY «OMAUUHO» — 00y4arowWulics NoKazvléaem blCOKULL YPO8eHb CHOPpMUPOBAHHOCMU
KomMnemenyuu, m.e. TIOJHO PACKPBITO COJEp)KaHUWE MaTepuana; 4€TKO M NPaBUIbHO JaHbl
ONPEAENIEHUs M PACKPBITO COJEPNKAHUE MaTepUalia; OTBET CAMOCTOSTENIbHBIM, IPU OTBETE
WCIIOJIb30BaHbI 3HAHUSA, TPUOOPETEHHBIE paHee;

— HA OYEHKY «XOpouwio» — 00y4arowulics nokasvleéaem cpeoHull YposeHb CHopMuposanHocmu
KoMnemenyul, m.e. PacCKpbITO OCHOBHOE COJEepXKaHHEe Marepuaja B 00bEME; B OCHOBHOM
MPaBUJILHO JIaHBI OTMPEICNICHNUs, TTOHATHS; MaTepHall U3JI0KEH HETOJIHO, TIPU OTBETE JIOMYIIECHBI
HETOYHOCTH, HApYIIIEHA MOCIEA0BATEIIbHOCTh M3JI0KEHUS; JOMYIIEHBI HEOOIBIITNE HETOYHOCTH
MIPY BBIBOJIAX M MCIIOJIb30BAHUH TEPMHUHOB; TPAKTUUYECKHE HABBIKU HETBEPIBIC;

— Ha OYeHKY «y0061emeopuUmenbHo» — o00y4aowulicsi NOKA3bleaem Mnopo2o6blil YPOBEHb
chopmuposannocmu KomMnemenyuil, m.e. YCBOEHO OCHOBHOE COJEpXaHUE Marepuaia, HO
U3TI0KEHO (hparMeHTapHO, HE BCETa MOCIeA0BaTeIbHO; ONPEAeNICHUS U TIOHATHUS TaHbI HE YETKO;
MPAKTUYECKHE HABBIKU ClIa0bIe;

— HA OYEHKY «HEYO0B8IemaEoOPUMENbHO» — Pe3yIbmam 00yuenus He 00CMUSHym, 00yuanwuics e
Modicem noKasams 3HAHUsA HA YPOGHE 60CHPOU3EE0EHUs U 0OBbACHEHUs UHPOPpMAYULL, He MOdCem
noKazamo UHMEINIEKMYalbHble HABbIKU PeuleHUsl NPOCMbIX 3a0aH.



