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PABOYASI IIPOI'PAMMA JIMCHUTIJIMHBI (MOY JIST)

CHCTEMHBIH AHAJTH3

Hanpasiienue noAroToBKH (CenuaabHOCTh)
09.03.01 Mudopmaruka 1 BBIYHCIHTEIbHAS TEXHUKA

HanpasieHHOCTS (IpoQHIb/CrIeHaIn3aus ) IporpaMMel
[IporpaMmmHOe 0OecIedeHHEe CPe/ICTB BHIMMCIUTEILHON TEXHUKH U aBTOMATU3UPOBAHHBIX
CHCTEM

VpoBeHb Boiciiero oopasoBanus - GakaiaBpuar

dopma 00yuenus
3a04Hast

Uuctutyr/ pakyiasrer  MHCTHTYT SHEPreTHKH M aBTOMATH3HPOBAHHBIX CHCTEM
Kadenpa BBIUHCIIHTEIBHOM TEXHHKH U IPOrpaMMUPOBAHUS

Kypc 4

Maruuroropck
2024 rox



PaGouas mporpamma cocrasnena ma ocmose ®I'OC BO - GakanaBpuar 1o HaIIpaBJICHHIO
noarorosku 09.03.01 MupopMaTHKa M BEMHCIHTENHHAS TEXHHKA (npuka3 MunOGpHAYKH
Poccun o1 19.09.2017 r. Ne 929)

PaBouas mporpamma paccmorpena u onobpena Ha 3acelanuu kadeapsl BeraumcamrensHoi

TEXHHKHA U IIPOrPAMMHPOBAHHS
25.01.2024, nporokosn Ne 5 %
3aB. kadenpoit & O.C. Jlorynosa

[
Paboyas nporpamma ono6pena metoanueckoi komuccuneit HOuAC !

13.02.2024 r. iporokon Ne 4 - IR 2
Hpeﬂceuaren{\ )//ﬁ({z'é// z B.P. Xpamiun

PaGouas nporpamma cocrapena: m it
souent kadeapst BTull, kany. Texn. nayk

10.B. Kouepskunckas

Penensent:
Jupexrop HUU «IIpom6esonacHocTs, JI-p TEXH. HayK M.IO. Hapkepuy



JIner aktyaamzanuu padoueil mporpaMmbl

Pabouas mporpamMma nmepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2025 - 2026
y4eOHOM roJly Ha 3acefaHuu Kadeapsl BBIUUCINTENbHOM TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokom ot 20 . Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuy Kapeapsl BhIYUCIUTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

IIporokom ot 20 . Ne

3aB. kadenpoii O.C. foryHOBa

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu Kadeapsl BbIYHCINTETBHON TEXHUKH U IPOrPAMMHPOBAHHSI

[Iporokon ot 20 . Ne

3aB. kadenpoii O.C. ﬁOFyHOBa

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl BbIYHCINTETBHON TEXHUKH U IPOrPAMMHPOBAHHSI

IIporokom or 20 . Ne
3aB. xadenpoit O.C. JlorynoBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanuzanuu B 2029 - 2030
y4e0HOM T'oJly Ha 3aceJaHuu Kadeapbl BBIYUCIUTETHHON TEXHUKH U IPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. xadenpoii O.C. JloryHoBa




1 Ilesin ocBOCHMSI IMCUMILTUHBI (MOIYJISA)

[ensimu OCBOGHMSI TUCHUIUIMHBI (Moayins) «CUCTEMHBIN aHallM3» COCTOUT B TOM,
9TOOBI JaTh OyAyIIEeMY CHEIHAIUCTY YMEHHUS M MPAKTHUECKUE HABBIKU JJISI UCCIICTOBAHHS
O0OBEKTOB M IMPOLIECCOB C HCIHOJB30BAaHWEM MPUHLMUIIOB JIUATIEKTUKH, OOOCHOBAHHOTO
TOPUHATHS PEUICHHUS Il KOMIUIEKCHBIX 3a/ad B OOJaCTH TIEPEeCEUYCHHs] HHTEPECOB
MIPOrpaMMHUPOBAHUS, SKOHOMHKH U HMHTEepecoB conuyMma. (O3HAKOMHUTH CTYIEHTOB C
TEOPETUUYECKUMHU OCHOBAMH M METOJIaMU CHUCTEMHOI'0 aHaJIM3a, a TAK)KE UX UCIIOJIb30BAaHUEM
JUISL peLICHUS HAyYHBIX U MPUKIIATHBIX 33]1a4.

Jnst nocTrKeHUs TOCTABJICHHOM LIENIN B KYPCE PEIIAKOTCS 3a/1a4u:

- 3HaTh OCHOBBI U MPUHIUIIBI CHCTEMHOTO aHAJIN3a;

- YMETh aHAJIM3UPOBATH CUCTEMBI C PA3JIMYHBIX TOUEK 3PEHUS;

- BJIaJIeTh OCHOBaMH HAay4YHOT'O UCCJIEI0BAaHUSI U MHOTOKPUTEPHAILHON ONTUMU3AINH
CHUCTEM.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MpOrpaMmbl

Juctunnuna CucTeMHBINM aHaIu3 BXOIUT B 4acTh yueOHOro IiaHa GopMUPYEMYIO
y4acCTHUKaMH 00pa30BaTeNIbHBIX OTHOILIEHUN 00pa30BaTeIbHOM MPOTPaMMBI.

Jns  wu3ydeHus OUCHMIUIUHBL HEOOXOAMMBI 3HAHUS (YyMEHHMs, BJIAJCHUSA),
c(hOpMHUPOBAHHEIC B PE3YJIHTATE H3yUCHUS TUCITUILTAH/ PAKTHK:

NudopmaTtuka

Beenenue B cienuanbHOCTD

3HaHus (yMEHHMsI, BIIQJICHHs), MOJYUYEHHBIE NMPU U3YYCHUU NAHHOW TUCIUILTUHBI
OyayT HEOOXOUMBI JUIS U3YUSHUS TUCITUTUIAH/TIPAKTHK

[IpoekTHast n1eATENTLHOCTD

Mertoabl ynpaBiaeHuUsl 3HaHUSAMHU

[IpoexTupoBaHue MPOrpaMMHBIX CPEJICTB

VYrpasneHue CII0KHbIMA CUCTEMaMU

[ToaroToBka k caaue v caavya ToCy1apCTBEHHOTO SK3aMeHa

3 KomnereHnuuu odyyaroiierocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCHUTLUIMHBI (MOYJIS) ¥ IIJIAHUPYEMBbI€e Pe3yabTaThl 00yUeHH s

B pesynbrare ocBoeHHMs ~AUCHUIUIMHBI (Moaynsi) «CHUCTEeMHBIH — aHAIHU3»
oOydJaronuiics 10HKeH 00J1aaTh CIEAYIOIIMMI KOMIIETCHITUSMU:

KO)I HHUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

I1K-1 CnocoGHOCTh aHATM3UpPOBaTh TPEOOBAHMS K MPOrpaMMHOMY OOecreueHHIo U 6azam
TAHHBIX, Pa3pabOTKH TEXHUYECKUX CIEeUU(UKAINA Ha TPOTrpaMMHBIE KOMIIOHEHTHI M HX

B3aMMOJICHCTBHE, IPOEKTUPOBATh NPOrPaAMMHOE 0becrieueHUe U 0a3bl JaHHBIX

IK-1.1 Ananusupyet TpeOoBaHMS K pa3pabOTKe MPOrpaMMHOr0 0OecrieueHus 1
0a3aM JJaHHBIX

[IK-1.2 OrneHnuBaeT Ka4decTBO pa3pabOTKU TEXHUYECKUX crenudukanuii Ha
IPOrpaMMHbIE KOMIIOHEHTBI M MX B3aUMOICHCTBHUE

IK-1.3 OneHuBaeT Ka4yecTBO TMPOEKTa Ha pa3pabdOTKy MPOTPaMMHOTO
obecnieyeHus 1 06a3 TaHHBIX

I1K-2 CriocoGHOCTh K aHaJIM3y MPOOIEeMHOM CUTYyalluH, pa3paboTke TpeOOBaHUN K CHCTEME,
MOCTAHOBKE II€TICH CO3JIAaHHS CHCTEMBI, Pa3pabOTKe KOHIICTIIIUN CHCTEMBI H TEXHHYECKOTO
3aJJaHUs Ha CO3/IaHUE CUCTEMBI, MPEACTABICHUS KOHLEMIMM, TEXHUYECKOrO 33aJaHus Ha
CHCTEMY M I3MEHEHUH B HUX 3aWHTEPECOBAHHBIM JIMIIAM

[IK-2.1 OrneHuBaeT BBHIOOP CPEACTB M METOJOB IS TPOBEICHUS CHUCTEMHOTO
aHajM3a TPU TPOCKTHUPOBAHUM TMPOTPAMMHOIO OOCCICUCHHS IS
ABTOMAaTH3UPOBAHHBIX CUCTEM




4. CTpyKTypa, 00b€éM U coepkaHne TUCHHUIINHBI (MOLYJI5)
OO6mmast TPYZI0EMKOCTh JTUCIUTIINHBI COCTABIISIET 2 3a4€THBIX €AUHMI /2 aKaj. 4acoB, B TOM

YUCIIC:

— KOHTaKTHas padoTa — 8,7 akaj. 4acosB:
— ayuTopHas — 8 akaJl. 4acos;

— BHeayauTopHas — 0,7 akaJl. 4acos;

— caMocTosTeNbHAs pabota — 59,4 akaj. 4yacos;
— B hopMe npakTUIecKoi moaroropku — 0 akaj. vac;

dopma aTTecTalrH - 3a4ET C OLEHKOMN

AynuropHas 3 =
KOHTaKTHas pabota | 3 & ®dopma TeKyIero
E g B
B akaJ. yacax o " KOHTPOJIA
Paznen/ Tema g| (waxan ) £ B A y P Kon
> 3 ©|caMoCTOSTENIbHOM | yClieBaeMOCTH U
JIACITATIINHEL & g o . | KommeTenn
g £ padoThI TIPOMEKYTOUHOM
Tlex. mab. | mpaxr. z9 aTTecTalyy
3aH. | 3aH. |Q &
1. OcHOBHbIE TIOHSTHUSI TEOPHUU
CHCTEM M CHCTEMHOTO aHaJIn3a
1.
CaMOoCTOSITEIbHOE
1.1 Bgenenue B u3ydeHHue yueOHoi 1. Becena TIK-2.1,
CUCTEMHBIN aHaIN3. U Hay4HOUH ) TIK-1.1,
0,5 12 o0CyXIeHHuE
O011aK0 CUCTEMHBIX HaYK. JIUTEpaTyphl. M IK-1.2,
2. YCTHBIR omnpoc
CHUCTEMHOE MBIIIIJICHUE. 2. Pabora ¢ TIK-1.3
3JIEKTPOHHBIM
y4eOHUKOM.
1.2 CucreMHOCTh  Kak 1
00BEKT HCCIIEIOBAHUS. )
Cvin u HASHAUCHIG CaMoCTOATEIEHOE
yr U3ydeHHe yueOHOM
CHCTEMHOI'0 aHalm3a Kak W HAYIHOR 1. Becena -
METOJI0JIOTUYECKOM e };T o o0cyXieHHne TIK-2.1,
OCHOBBI aHajii3a, CHHTE3a PaTyphl. 2. YCTHBIN ompoc. T1IK-1.1,
0,5 1 12 2. Pabora ¢
u MPaKTUKU A TCKTDOHHAIM 3. IIpoBepka [K-1.2,
MIPOEKTHUPOBAHUSI CIIOKHBIX qe6§ KoM 1a00paTOPHBIX TIK-1.3
CUCTEM. CHCTeMHBIN gmnonHeHHé pabor
MOAX0H K MCCIIEIOBAHHUIO HABOPATODHEIX
o0BeKTa. TIpuHUMIEL pa60£
CHCTEMHOTIO MOIX01a 4 P
1.
CaMoCTOATETBLHOE
1.3 Tloustue saemeHTa .
u3yueHHe y4eOHOI
cucteMbl. llemocTHOCTh | i HAVIHOM 1. becena -
JICJIMMOCTb. CtpykTypa e };t; . o0cyxieHHne TIK-2.1,
CHCTEMBI. PATYPBL. 2. YCTHBIH ompoc. IIK-1.1,
0,5 1 12 2. Pabora ¢
CTpyKTypH3amus 74 CKTDOHHBIM 3. IpoBepka TIK-1.2,
odepTaHHe TPaHULL e6§HKOM 11a00paTOPHBIX IK-1.3
H3y4aeMOil CHCTEMBI. ]Z;HOJ’[HCHI/I;: pabor
CHUCTEMHBIH XOJIOH.
11a00paTOPHBIX
pabor
. 1.
1.4 TlousTue CIIOXKHOMH CaMOCTOSTCIEHO
CHCTEMBI. Tunossie o
u3yucHHe yueOHOM IK-2.1,
MOJEIY aHAaJIM3a U CUHTE3a N 1. Becena -
Y HAy49HOH TIK-1.1,
CJIOXKHBIX CHCTEM. 0,5 1 12 o0cyXieHHe
Cucrema B onepaliOHHOM JIATCPATYPEL. 2. YCTHBIH onpoc IIK-1.2,
p 2. Pabora ¢ ' poc. IK-1.3
okpyxernn. CucremHas
MERCHCDIS 3JIEKTPOHHBIM
pHi. y4eOHUKOM




Uroro no pazaeny 2 | 3 | | 48 |
2. MeTtoapl CHCTEMHOI'O
aHaam3a
1.
2.1 Metop aHaJm3a ;aMZELZHTenggeﬁ
uepapxuii (MAU) u meron qu Ha y:oﬁ 1. Becena -
a"amuza cereil (MAC). nmep};;ypm o0cyxaeHue K21
CymHocTH, CBf3H, an[fl 1 05 6.4 2 PaGora c 2. YCTHBIU ompoc. MK-1.2,
00paTHBIX CBSI3€EM. 3. IIposepka
JIEKTPOHHBIM IK-1.3
[Mpumenenne MAU wu 11ab0paTOPHBIX
Y4EOHUKOM,
MAC VISt aHanm3a pabor
BBIIIOJHEHHE
CJIOXHBIX CHCTEM.
11a00paTOPHBIX
pabor
1.
2.2 [punsitue CaMocTosTenbpHOe
KOJUIErHalIbHBIX u U3ydeHHne yueOHOH 1. Becesa -
WH/IMBUAYAIbHBIX U Hay4yHOUH oéc él}me
pelieHuid  Ha  OCHOBE JIUTEPATYPBHI. 2 Ymﬁg OIDOC [K-2.1,
METOJI0B CHCTEMHOIO 1 0,5 5 2. Pabora ¢ ' 3 IToose KI; ’ TIK-1.2,
aHau3a. CHCTeMHBIH 3JIEKTPOHHBIM - 'POBCp TK-1.3
71a00PaTOPHBIX
aHaJn3 Kak Yu4eOHUKOM, aGoT
HHCTPYMEHTapHI BBITTOJTHEHHE p
CHUCTEMHOMN MH)XECHEPHH. 1ab0PaTOPHBIX
pabor
HUroro no pazaeny 2 1 11,4
3. 3auer
TIK-2.1,
;;q)q) HIIUPOBAHHBIN IIK-1.1,
3a4yer FPETITPORE IK-1.2,
TIK-1.3
HWroro no pasaeny
HUroro 3a cemectp 4 4 59,4 330
HToro no auctuminHe 4 4 59,4 3a4eT C OLCHKOMN




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

1. Tpanuumonnsle 00pa3oBaTENbHBIE TEXHOJOTHHM, OpPHUEHTHPOBaHHbIE Ha
OpraHM3aluio 00pa30BaTEIbLHOrO MpoLecca U MPEANoaralonlylo MpsMYyI0 TPaHCISIHUIO
3HAHUH OT MPeToAaBaTelis K CTYACHTY.

@opMbl y4eOHBIX 3aHATUH C UCTIOIB30BAHUEM TPAIUIIMOHHBIX TEXHOJIOTHIl:

WudopmanvoHHass JeKIMS — T[OCIEAOBAaTeIbHOE U3JIO0XKEHHE Marepuaja B
JTUCIHUIUIMHAPHOMN JIOTHKE, OCYILECTBISIEMOE MPEUMYIIIECTBEHHO BEpOATbHBIMU CPEICTBAMHU
(MoHOJIOT MpernogaBaTens).

JlaGopaTopnass pabora — opraHuzamnus Y4eOHOW pabOThl ¢  peaJbHBIMHU
MaTepUaabHBIMU U WH(POPMAIMOHHBIMU OOBEKTaMH, OJKCIEpUMEHTAIbHAs paboTa C
aHAJIOTOBBIMH MOJICIISIMH PEATbHBIX 0OBEKTOB.

2. Texnomorun mnpoOieMHOro oOydeHHs — OpraHu3amus o0pa30BaTEIBLHOTO
mporecca, KoTopas Ipe/nojiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JaHHE YUEOHBIX
NpOOJEMHBIX CHTYyalUUd ISl CTUMYJIMPOBAHHUS AaKTHBHOW IMO3HABATEIBHOW AEATEIbHOCTU
CTYJCHTOB.

3. HMHTepakTHBHBIE TEXHOJOTUM — OpraHM3alUs O00pa3oBaTEIBHOTrO IpoIlecca,
KOTOpasi TMpenrnoyiaraeT aKTUBHOE W HEJIMHEMHOE B3aUMOJCHCTBHE BCEX YYAaCTHUKOB,
JOCTIDKEHHE Ha 3TOM OCHOBE IMYHOCTHO 3HAYMMOTO JIJISl HUX 00pa30BaTeIbHOTO PE3YNbTaTa.

@opmbl  yueOHBIX  3aHATHH €  HUCHOJIB30BAaHUEM  CIEIHMAIU3UPOBAHHBIX
WHTEPAKTHBHBIX TEXHOJIOTHIA:

Jlexuus «oOpaTHOM CBSI3UY — NEKLIUA—TIPOBOKAIUS (M3JI0KEHHUE MaTepualia c 3apaHee
3arJIaHUPOBAHHBIMU omuoOKamn), nexuusi-Oecena, JIEKUUA-TUCKYCCHS,
JeKUUs-Tpecc-KOH(GepeHIIHS.

4. HWupopManMOHHO-KOMMYHUKAITMOHHBIE  00pa30BaTelbHBIE TEXHOJOTHH —
opranuzanus o0pa3oBaTeNLHOTO MpPOIEcca, OCHOBaHHAas HA MPUMEHEHUU TMPOTrPaMMHBIX

AAATT TT TAVITIITIANTATIV AMAATTATD AAAATT T A PTTATITIAATT D AAD TITITITIT TV TTAA I AATTIT TV NATTa T av

6  YdyeOHO-MeTOaM4YecKOe  obecmevyeHHe CaMOCTOSITEIbHOH  PadoThI
[Ipencrasneno B npuioxeHuu 1.

7 OneHouHble cpeacrea IJisi IpOBECACHUSA I[pOMe)KyTO‘-IHOﬁ aTTeCTallun
HpeI[CTaBJ'ICHBI B I[IPUIJIOKCHUHN 2.

8 VYueOHo-MeToaUYecKOoe W HH(OPMANMOHHOE ofecrevyeHUe TUCHUNIIUHBI

a) OcHoBHas JIMTEpaTYpa:

1. AnrtoHoB, A. B. Cucremuslii ananu3 : yueOnuk / A.B. AnToHOB. — 4-¢ M31.,
nepepad. u qorn. — Mocksa : UTHOPA-M, 2024. — 366 c. + Jlon. MmaTepuaisl [ DIIEKTPOHHBII
pecypc]. — (Briciiee obpazoBanue). - ISBN 978-5-16-019847-7. - Tekct : 3eKTpOHHBIH. -
URL.: https://znanium.ru/catalog/product/2140960 (nara o6pamenus: 23.04.2024). — Pexxum
JI0CTYIMA: MO TOJIHCKE.

2. Kopukog, A. M. Teopus crcTeM U CUCTEMHBIN aHANU3 © ydeOHoe mocodue / A. M.
Kopuxos, C. H. IlaBnoB. — MockBa : UHOPA-M, 2024. — 288 c. — (Bricmiee
obpazosanue). — DOI 10.12737/904. - ISBN 978-5-16-019357-1. - TekcT : 3I€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/2111332 (mata oGpamenus: 23.04.2024). —
Pexxum noctyna: 1mo moamnucke.

0) JlomotHuTeIBLHAS TUTEPaTypa:

1. I'paenxkas, O. B. UndopmanoHHbIe TEXHOIOTUH MOAIEPKKHI TPUHITHS PELICHUH !
ydeOHoe mocooue / O. B. I'paenkas, 0. C. Uycona ; FOxHbIi (enepanbHblii YHUBEPCUTET. -
PocroB-na-Jlony ; Taranpor : M3marensctBo KOxHOTO denepanproro yausepcurera, 2019. -
130 c¢. - ISBN 978-5-9275-3123-3. - Tekcr : onekTpoHHbiif. - URL:
https://znanium.com/catalog/product/1088115 (mata oOpamenus: 23.04.2024). — Pexum
JOCTYTA: IO TOJIIHUCKE.



2. JloBuos, /1. A. CucTeMHBIi aHANN3: TeOpeTUIecKUue oCHOBBIL. YacTh 1 : yueOHoe mocooue /

J. A. JloBuos. - Mocksa : PI'VII, 2018. - 224 c. - ISBN 978-5-93916-701-7. - Tekcr :
anektponnsii. - URL: https://znanium.com/catalog/product/1195527 (mara oOparieHus:
23.04.2024). — PexxuM J0CTyIa: 110 MOAIUCKE.

B) MeToan4yeckne yKazaHus:

Mertonuyeckue ykazanus Haxoasred B [Ipunoxenun 1

r) [Iporpammuoe oGecnneuenue u UHTEepHET-pecypehbI:

IIporpammHoe obecnneuenne

HaHMT_I[{SBaHHe Ne norosopa Cpok nercTBuUs JIUIEH3UU
MS Oﬁ.lce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional
Anaconda Python [cBoGomno  pacmpocTpaHseMoe 0eccpouHO
MathCAD v.15
Education J-1662-13 ot 22.11.2013 0eccpovHO
University Edition
MS Visual Studio cBOOOTHO pacmipocTpaHseMoe
2017 Community o 0eccpovHO
Edition

IIpodeccuoHanbHbIe 6a3bl JAHHBIX U HH()POPMAINMOHHBIE CIPABOYHBIE CHCTEMbI

HasBanue xypca CchlIKa

HarmmonanesHas UH(POPMAITMOHHO-aHATUTHICCKAs URL:
cucreMa — Poccuiickuii ~ MHIEKC  HAay4HOTO PR . .
wrtnposars (PUHLY) https://elibrary.ru/project_risc.asp
IMouckoBass cucrema Axanemuss Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '
denepanbHOE roCy/1apCTBEHHOE Or0/IKETHOE
yUpeKICHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/

TTPOMBIIIIICHHON COOCTBEHHOCTH
9 MaTepHaJIbHO-TEXHHYECKOE o0ecredeHne TUCHUTLTHHBI (MOLYJIs1)

MaTepI/IaJILHO'TeXHI/I‘IGCKOC obecrneucHue JAUCIMITIIIMHBI BKJIIFOYACT:



1. JlexumonHas ayautopus aya. 282. MynbTUMeAMHHBIE CpEACTBAa XpaHEHHUS,
nepeavyu U rpeacTaBiaeHus HHOOPMAaLIUK.

2. Komnbrotepusie kiaccol Llentpa mHpopmannonusix texnonoruit ®I'bOY BO
«MI'TY». IlepcoHasibHBIE KOMIBIOTEPHI, OOBCIMHEHHBIC B JIOKAJIBHBIE CETH C BBIXOJOM B
Internet, ocHaieHHbIE COBPEMEHHBIMU MPOTPAMMHO-METOJUYECKUMH KOMIUIEKCAMU IS
pelieHus 3aga4 B 001acTi ”HPOPMATHUKU U BEIYUCIUTEIHHON TEXHUKH.

3. AynuTopuu IS CaMOCTOSTEIBHOM PabOThl: KOMITBIOTEPHBIE KIIACCHI, YUTATBHBIC
3autbl Onbnmotexku. Bee kimaceet YUT u ACY ¢ nmepcoHanbHBIMU KOMITBIOTEPAMH, BBIXOJIOM B
WHTepHeT W C JOCTYNIOM B 3JEKTPOHHYIO HMH(OPMAIIMOHHO-00Pa30BaTEIbHYIO CpPEdy
YHUBEPCUTETA.

4. Aymutopuwii Afis TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTALUN, TEKYIIETO
KOHTPOJISI ¥ IPOMEXKYTOUHOM aTTecTaruu. Aya. 282 u kinaccel YUT u ACY.

5. TlomemeHuss ans CaMOCTOSTENBHOW pabOThI OOYYaIOUIMXCS, OCHAIIEHHBIX
KOMITBIOTEPHON TEXHUKOW ¢ BOZMOKHOCTBIO MOAKIIIOUEHUs K ceTu «HTepHeT» U HaIuYuemM
JOCTyIa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYI0 Cpeay opranu3anuu. Kmacce
YUT u ACY.

6. Ilomemenusi i XpaHEHHUS W MPOPMIAKTUYECKOTO OOCITY>KUBAHHS Y4eOHOTO
obopynoBanus. LlenTp nHGOpMaIIMOHHBIX TEXHOIOTUH — aya. 372



IIpunoxenne 1
Y4eOHO-MeTOANYECKOE O0ecTedyeHHue QU CIUTITHHBI(MO1YJIA)

JlabopaTopHasi paGora Ne 1
Onpenesienne cucremMbl M eé rpaHull. CTPYKTypa ¥ CBOMCTBA CHCTEMbI

Lenv pabomut
O3HaKomMumvbcst ¢ cooepircanuemM NOHAMUS «CUCTNEeMA», HAYYUMbCA Onpedensims eé
2PaHuYbl, CMPYKMypy, U0, C8OLCMEA.

Hngpopmayusn

Cucrema (OT Jip.-Tped. — 1IeJIoe, COCTaBICHHOE U3 YacTel) — CBsI3aHHAask COBOKYITHOCTD
3JIEMEHTOB, CYIIECTBOBAHNE KOTOPOU MOTYMHEHO ONPEAECICHHON LEH.

Bremnemy HaOmonaTento cucrteMa OOBIYHO TPEICTABISETCS B BHIE HEKOTOPOTO
«YEPHOTO  SIIMKa», IMOJYYaIolero HEKOTOpble CHTHajibl M3 BHEIIHEH cpelnbl U
TPaHCIUPYIOIIEEe 3aTeM B HEE OIpPENEeNICHHYIO OO Pe3yJbTaToB CBOCH AEATEIbHOCTH.
I'pacdmyecku 3T0 MOKHO MPEICTABUTH CIEAYIOMUM 00pa3om (puc. 1).

Bbixon
CiarTonna /

Bxoa

Pucynok 1. [IpeacraBnenue cucTeMbl Kak «4€pHOTO SIIHKA»

Kaxnas cucremMa JomKHA HMMETh ONPEENIEHHBIE TIPAaHULB. ODTO MPEIIOJIOKEHUE
CO3/1aeT BO3MOXKHOCTb B PaMKaX UEpapXUU CUCTEM pacCMaTPUBATh KaKyr0-TH00 KOHKPETHYIO
CUCTEMY.

I'panuibl cucteMbl HEOOXOAUMBI U JUIsl TOTO, YTOOBI ONPEAETUTh, KAaKHe KOMITIOHEHTHI
MO>KHO CUMTaTh HaXOSAIIMMHUCS MOJ KOHTPOJIEM JIHIlA, TPUHUMAIOILIETO pEelIeHHE, a. KaKue
OCTaloTCsl BHE €ro BHUMaHMs. Ecnu cocTaBUTh nepedeHb BceX KOMIIOHEHTOB, U3 KOTOPBIX
JIOJKHA COCTOSITh CUCTEMA, M YCTAHOBUTH JUISl HUX OTPaHUYEHHUsS, TO BCE, YTO HAXOIUTCS
BHYTPH OIpaHHMUYEHHOI'0 POCTPAHCTBA, Oy/I€T OTHOCUTHCS K CUCTEME, a BCE, YTO HAXOJIUTCS
3a ero mpenenaMmu, — K okpyxarwoiei cpezne. [loToku, uaymue oT OKpyXkaroliel cpezbl
BHYTPb CUCTEMBI, SIBJIIFOTCS] BXOJTHBIMHU ITOTOKAMH, a TIOTOKH, BBIXOSIINE U3 OTPaHUUYEHHOT'O
MIPOCTPAHCTBA BO BHEIIHIOK CPEY, — BHIXOJHBIMU JAHHBIMU CHCTEMBI.

Cuctema Ha3bIBaeTCsl 3aMKHYTOH, €CIIM 3JIEMEHTBhI JaHHOW CHUCTEMBbI HE CBS3aHBI C
KaKuMH ObI, TO HU OBLJIO BHEIIIHUMH 110 OTHOIIICHHUIO K HEW o0beKkTamu (puc. 2, a).

Cuctema Ha3bIBaeTCsi OTKPBITOM, eciau dYepe3 e€ TpaHMIbl MOXKET IMPOUCXOAUTH
OecrpensaTCTBEHHbI 0OMEH BellecTBOM, HH(pOpMalvel U/WiK 3Hepruel ¢ BHEIIHeH cpeaoit
(puc. 2, 6).

CucreMa Ha3bIBAETCS YACTUYHO OTKPBITOM MJIM YACTUYHO 3aKPBITOM, €CIIM uepe3 e€
IPaHMIIBI TPOXOJAAT TOJIBKO OIpeNeN€HHbIe BUJbI BELECTBA, WH(GOPMAIIMK W/UIU SHEPIUU
(puc.2, B).



§) B
PucyHok 2. 3aKkpbITasi, OTKPBITast © YaCTUYHO OTKPHITAs/3aKPhITast CHCTEMBI

[ToHATHO, YTO aOCOJIOTHO OTKPBITHIX M 3aKPBITHIX CHUCTEM B )KM3HH HE CYIECTBYET.
Bcerna npucyTcTByeT HEKOTOPBII OOMEH CUCTEMBI CO CPEJIOH, 1aXKe €CIIU CUCTEMA SIBIISIETCS
3aKpBITOW M Ja)kKe aOCOJIOTHO OTKpBITasi CUCTEMA IO Pa3IMYHBIM IPUYMHAM OKa3bIBAETCA
OrpaHUYEHa OT KaKUX-TO BHIOB OoOMeHa. [I03TOMY OTKpPBITOCTb M 3aKpPBITOCTb CHUCTEMbI
MPUHATO OMNPENENATh C Y4ETOM TOYKH 3pEHHs HccienoBarens cucrteMbl. OOBIYHO, TO,
HACKOJIBKO CHCTEMa CUMTAETCSA OTKPBITON MM 3aKPBITOM, OrOBApUBAETCS HA CaMBIX IEPBBIX
Jranax e€ U3y4eHusl.

CTpyKTypo#l CHCTEMBI Ha3bIBAaeTCs €€ pa3/ielIeHUE HA OTACIbHBIE YaCTH, Ha3bIBAEMBIE
3JIEMEHTaMH, C YKa3aHHEeM CBs3ed MexJy HuMHU. O0s3aTenbHBIM YCIOBUEM Ha BCE BpEMs
U3Y4YEHHs] CHCTEMBI SIBJIIETCS CTAaTUYHOCTb W HEU3MEHHOCTb JJIEMEHTHOIO COCTaBa
paccmarpuBaeMoil cucteMmbl. Pasnenenue, B 3aBUCUMOCTH OT BbIOpaHHOM TOYKHM 3pEHMS,
MO’KET UMETh BELIECTBEHHYIO, ()YHKIIMOHAIBHYIO, AITOPUTMUYECKYIO HIIH JIFOOYIO JPYTyIo
ocHOBY. COBOKYITHOCTb BCEX CBSI3€1 AJIEMEHTOB CUCTEMBI U 00pa3yeT ee CTPyKTypy. [1]

I'pynna s1eMeHTOB B CTPYKType, 00beIMHEHHAs 0 HEKOTOPOMY OO0IleMy MpHU3HAKY,
HazbIBaeTcs nojacucreMoil. OOBIYHO CBSI3b MEXKY JIEMEHTaMU IMOCUCTEMBI OoJiee CUiIbHA,
4EeM C APYTUMH JIEMEHTAaMU TOU )K€ CUCTEMBI.

[Ton GyHKIIMOHUPOBAHUEM CHCTEMBI [T0IPAa3yMEBAIOT MPOLIECCHI, KOTOPBIE TPOUCXOAST
B CHUCTEMe, 3aTparvBarollie HEMOCPEACTBEHHO caMy CHUCTeMy (OJMH WJIM HECKOJIbKO
AJIEMEHTOB B KaX/1blil MOMEHT BPEMEHH), a TAK)KE OKPYKAIOIILYIO €€ cpeny.

DNeMEHT — MUHUMAJbHasl, HE MOAAI0IAsACs JaIbHEUIIEMY EIEHHUIO C JaHHON TOYKU
3peHusi, 4YacTh  CHCTE€Mbl,  oOjajaromias  OMNpPEIEeNIEHHOM  LEJIOCTHOCThIO U
CaMOCTOSITENTLHOCTBIO MO OTHOIICHUIO K JIaHHOW CHCTEME, COCTOSIHUE M (YHKIMOHAIbHbIE
0COOEHHOCTH KOTOPOM MOTYT ObITh U3MEPEHBI MIIM OMHMCAHBI B TEPMUHAX U3BECTHOTO S3bIKA.
OneMeHT OObIYHO 0003HAYaeTcss HEKOTOPHIM 3HAKOM, Ha3bIBaeMbIM IepeMeHHoOu. [Ipu
M3Y4YEHUU CHUCTEMbI COCTOSIHHE 3JIEMEHTa MOYKET U3MEHATHCSA B 3aBUCHMOCTH OT Pa3IMYHbIX
(bakTOpOB, TO €CTh NePEMEHHbBIE TPUHUMAIOT HEKOTOPbIE 3HAYEHUSI U3 ONPEICICHHOTO JUIs
HUX MHOKECTBA JJOIYCTHUMbIX 3HAUECHHUH.

[TapameTp — onepaTUBHO BBIPAXKEHHBIN 3JIEMEHT UCCIIEI0BAHUS CHUCTEMBI, CIIyXKallui
(hopmoii TokaM3auy HHGOPMAIIMH O CBOMCTBAX M IMTPU3HAKAX 3TOU cucTeMsl. [lapamerpamu
CHCTEMBI Ha3bIBAIOT T€ MIEPEMEHHBIE, 3HAUEHUSI KOTOPBIX IPUHUMAIOTCS HEU3MEHHBIMU TIpU
pELICHUH JaHHOM 3a/1a4H.

WN3yuuth cuCTEMY — 3HAQUUT OIPENEIUTHh DJIEMEHThl CHCTEMBI, BBIPA3UTh HX
IIEpEMEHHbIC, HAWTHU 3HAYCHMs] NEPEMEHHBIX, BBIICIUTH Napamerpbl. Jlrobas cucrema
M3Yy4aeTcs ¢ KaKOM-TO ONpeNeI€HHOU TOYKU 3PEHHUS.



Touka 3peHus — )Ku3HEHHAs MO3MIIUsA, C KOTOPOH CYOBEKT (UCCIIe0BATEINb) OLEHUBAET
MIPOUCXOJISIINE BOKPYT HErO0 COOBITHS, HA OCHOBAaHUU KOTOPOM OH CTPOMT CBOM MHEHWUS,
BBICKA3bIBAET CYX/ICHUS.

dakT HAIMYKSA B3aMMOOTHOIIICHUH JIFOOOTO POJa MEXKIY YacTSIMH paccMaTpUBaEMOI
COBOKYIIHOCTH, 3aBUCHUMOCTb CBONCTB OJHOI'O 3JIEMEHTAa OT CBOWCTB JIPYI'MX 3JEMEHTOB,
Ha3bIBaeTCs CBA3bIO. [1,2]

Y CTaHOBUTH CBSI3b MEKIY JIEMEHTAMU — 3HAUUT BBIIBUTH HAJIMYME 3aBUCHMOCTEN MX
CBOMCTB. [IBYCTOpOHHSII 3aBHUCHMOCTb CBOMCTB OJHOI'O 3JIEMEHTAa OT CBOMCTB JIPYTUX
3JIEMEHTOB Ha3bIBAECTCS B3aUMOCBSI3BIO.

B3anmopeiicTBue — 3TO COBOKYNHOCTh B3aUMOCBSI3€M M B3aMMOOTHOLICHUM MEXAY
CBOMCTBAMH 3JIEMEHTOB, KOTJ]a OHU IPUOOPETAIOT XapaKTep B3aUMOCOIECHCTBUS APYT APYTY.

OO1ecucTeMHbIe 3aKOHOMEPHOCTH

3aKOHOMEPHOCTHIO HA3bIBAIOT YacTO HAOIIOAaeMO€, TUITUYHOE CBOMCTBO (CBSI3b HIIU
3aBHCHMOCTH ), IIpUCYIIee 00bEKTaM U IPOIeccaM, KOTOPOE YCTaHABIMBAETCS OMBITOM. [3]

OOmiecucTeMHble 3aKOHOMEPHOCTH — 3TO 3aKOHOMEPHOCTH, XapaKTepU3YIOIUE
MPUHIMUIHUATIBHBIE OCOOCHHOCTH MOCTPOCHHUS, (PYHKIIMOHUPOBAHUS M PA3BUTHUS CIOKHBIX
CHCTEM. OTH 3aKOHOMEPHOCTH MPUCYIIH JIOOBIM CcHUCTeMaM, OyIdb TO IKOHOMHYECKAs,
Ouosoruueckasi, 0OleCTBEHHAsI, TEXHHUUECKAas WIH JIpyrasi CucTeMa.

LlenocTHOCTh — KOMIUIEKC OOBEKTOB MPEACTABISIET COOOH HEKOTOpPOE EIMHCTBO,
obnanaroiee OOLUIMMHU CBOMCTBAMH U TOBEACHHEM, OTHOCHUTEIHHONW HE3aBHCHMOCTBHIO OT
Cpelbl ¥ Apyrux cucreM. Mi3meHeHue j11000ro KOMIIOHEHTa CUCTEMbI OKa3bIBaeT BO3/IEHCTBUE
Ha Bce Apyrue e€ KOMIOHEHTHI M MPUBOAMUT K M3MEHEHHIO CHUCTEMBbI B IEJIOM; a Jrboe
U3MEHEHHE CHCTEMbl OT3bIBAETCS Ha BceX €€ KOMIIOHEHTax; TO €CTh O3Hayaer
npeoOpa3oBaHre KOMIIOHEHTOB, BXOSIIUX B CUCTEMY.

JlenuMocTh — 0OBEKT paccCMaTPUBAETCS B KAUECTBE COCTOSILIETO U3 AJIEMEHTOB.

OYHKIMOHATBHOCTh  —  CO3[JaHUE  CUCTEMBbl  OOYCIIOBIEHO  OOBEKTHBHOMU
HEO0XOMMOCTBIO, OHA CYIIECTBYET IS BHITIOJIHEHUS ONPEeTICHHON (QYHKIIUH B Cpee.

N3051MpOBaHHOCTh — KOMIUIEKC OOBEKTOB, OOPa3yIOIIUX CUCTEMY, M CBA3H MEXIY
HUMH MOXHO OTTPaHUYUTh OT UX OKPY>KEHUS U pacCMaTpUBaTh OT/€IbHO. OTHOCUTEIBLHOCTD
M30JIMPOBAaHHOCTH — YYMTBIBAETCS BO3JIeHiCTBHE HaOroAaTess U cpeibl Ha OOBEKT U ero
o0OpaTHOE BO3/I€CTBHUE Yepe3 FIEMEHTHI, ABJISIONINECS BXOJaMH U BBIXOJaMH.

HaGmtogaemocte — Bce 0€3 MCKIIOYEHHS BXOJbl U BBIXOJBl CHUCTEMbI JIHOO
KOHTpPOJMPYEMBI HccleoBaTeaeM-Ha0moaaTenem, 1uoo, no KkpaitHei Mepe, HaOIt01aeMBl.

HeomnpeneneHHOCT — HEBO3MOKHOCTh OJJHOBPEMEHHO (PMKCHPOBATH BCE CBOWMCTBA U
OTHOIIECHHUS JIEMEHTOB CUCTEMBI.

NnenTugumupyeMocTs — Kakaasi COCTaBHAsl YacTh CHUCTEMBI (DJIIEMEHT) MOXKET OBITh
OTJIEJIEHa OT JPYTUX COCTABJISIOUINX U OTOXK/IECTBJIEHA, OTIO3HAHA.

JIMCKPETHOCTh (aBTOHOMHSI DJIEMEHTOB) — KaXJbli 3JE€MEHT CHUCTeMbI o0Jsajaer
COOCTBEHHBIM TOBEJCHUEM M COCTOSIHUEM, OTJIMYHBIM OT MOBEJIEHUS U COCTOSHUS IPYTHX
3JIEMEHTOB M CHUCTEMBI B 11€JIOM. [1]

Hanuuue cBsizell — KOMIIOHEHTBI CUCTEMBI CYIIECTBYIOT HE HE3aBUCHUMO, & UMEIOT APYT
C IpyrOM OIPEJEIICHHBIE CBS3U.

Opranu3oBaHHOCTb  —  3JEMEHTHl  (4acTH)  CHUCTEMbl  B3aUMOCBSI3aHBI U
B3aMMOJICHCTBYIOT OIIPE/IeICHHBIM 00pa30M, OPraHU30BaHbI B IPOCTPAHCTBE U BPEMEHH.

CTpyKTYpHOCTE — OTHOCHUTEIBHO YCTOWYMBBIA, M3MEHSIOIIUKCA B MPOCTPAHCTBE H
BPEMEHHU CI0COO BHYTPEHHUX CBSI3€H M OTHOIIEHUH CHUCTEMBbI, KOTOPBIA OIpeneseT ee
(YHKIIMOHATIBHYIO 1€ TENbHOCTD.

YHopsI0uEHHOCTh — HAaJIM4nue HEKOTOPBIX KPUTEPUEB, HA OCHOBAHMM KOTOPBIX 4acTU
CUCTEMBI COOTHOCSITCS IPYT C IPYTOM JUIsl UX B3aUMOPACIIONOKEHHS B CTPYKTYpE.

OTtobpakaeMoCTh — A3BIK HaOMIOATeNss MMEET JOCTATOYHO OOIIMX DJIEMEHTOB C
€CTECTBEHHBIM SI3bIKOM HCCIIEYEMOr0 00bEKTa, YTOOBl HAaTH COOTBETCTBHE U OTOOPA3UThH
BCE CBOMCTBA U OTHOLIEHMSI, KOTOPbIE HYKHBI JIJIs1 PELIEHMS 3a1a4u.

MHO0X€eCTBEHHOCTb, CJI0KHOCTb CHCTEMbI — BO3MOXKHOCTh U CJIOKHOCTH M300paskeHus
HCCIIeTyeMOH CHCTEMBI B BUIC BepOAbHOM, MaTEMATHUECKON MIIM UHOW MOJICITH.

HetoxnecTBeHHOCTh OTOOpa)K€HUSI — 3HAKOBAasl CHCTeMa HaOIIoAaTess OTIMYHA OT
3HAKOBOW CHCTEMBI MPOSIBICHUSI CBONCTB OOBEKTa W WX OTHOIICHUH, CIIEIOBATEIHHO,
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cUCTeMa OTOOpa)KkaeTcsi ¢ MOMOIIBIO MEPEKOIMPOBAHUS B HOBYIO 3HAKOBYIO cucteMy. [lpu
ATOM Hen30exHa moTepsi HHpopMaIuu.

HepapXudHOCTh — CHCTEMA PacCCMATPUBAETCS KaK 3JIEMEHT CUCTEMBI 00JIe€ BBICOKOTO
MOpsAJIKA, a KAKIBIA €€ 3JIEMEHT — Kak cucrema. Hanmuue B cucTeMe HECKOIBKUX YPOBHEH,
MOAYMHEHHBIX [0 HUCXOJSIIECH, CO CBOMMH 30HAaMH OTBETCTBEHHOCTH, pPECypcaMu,
JIOKAJBHBIMU IEJISIMU. ITO YIOPSI0YCHHOCTD 110 CTENEHU MOTYMHEHHOCTH.

OMEpKEHTHOCTh, MHTETPATUBHOCTh — IPUHLUINHUAIIbHAS HECBOJMMOCTH CBOMCTB
CHUCTEMBI K CYyMM€ CBOMCTB COCTaBJIIOIIMX €€ 3JIeMeHTOB. Crucrema 00J1ajaeT CBOMCTBaMH,
OTCYTCTBYIOILLIMMHU Y €€ 3JIEMEHTOB. [1]

KadecTBeHHBIC K€ M KOJTMYECTBEHHBIC ONMHCAHUSI OCOOCHHOCTEH, MPUCYIUX TEM HIIH
WHBIM TUIIAM CUCTEM, CJIEAYyEeT OTHECTH B OTJIEIbHYIO IPYIIY U Ha3BaTh XapaKTEPUCTHUKAMU
cucteM. XapaKTEePUCTUKU OTIEIbHBIX BUIOB CUCTEM SIBIISIOTCS MPOJAOHKCHUEM, PA3BUTHEM
HX O0IIECUCTEMHBIX CBOMCTB.

3aoanue

Breibepute cuctemy. Omnuimre, ¢ Kakoi HMEHHO TOYKH 3peHHs] Bbl Oynere eé
aHanu3upoBaTh. OnpenenuTech, KAKUMU CBOMCTBaMU 00JIaJlaeT Balia cucTteMa. AKKypaTHO
BBITIOJTHUTE OMUCAHUS TPAHUL] CUCTEMBI, OKPYKAIOIIEH CUCTEMY Cpebl U KOHKPETU3HPYHUTE
oOmiecucTeMHbIe CBOMCTBA. CXeMaTH4eCKH H300pa3uTe KAKUMH 3HAYUMMBIMU C TOYKHU 3PEHUS
UCCIIeIOBATENs CUCTEMBI BUAAMHU BEIIECTBA, SHEPTUU U HH(OpMALIUU cucTeMa 0OMEHHUBAETCs
C OKpY>Karolleu Cpenou.

Pe3ynbrar mpencraBbTe B BUAE OTYETA.

Konmponsusie éonpocut
UYro Takoe cucrema?
Kakwue ObIBaroT cucteMsbl?
Kakwue cBoiicTBa XapakTepHbl JJIsl CUCTEM?
N3 yero cocTout cucrema?
UTo 03HaYaeT BBIPAKEHUE «U3YUUTh CUCTEMY»?
Uro Takoe pyHKIIMOHUPOBAHUE CUCTEMBI?
Kaxkue cBolicTBa cuCcTeMBI ONPEEHSAIOTCS €€ 3JIEMEHTHBIM COCTaBOM?
Kakum 006pa3oM mpou3BOAUTCS ONPEIEICHNE YIEMEHTHOTO COCTaBa CUCTEMBI?
UTto Takoe CBSI3b MEXKY DJIEMEHTAMU CUCTEMBI?
0. Urto onpenensieT HaIM4KUE CBSI3U MEKY dJIEMEHTAMU CUCTEMBbI?
JlaGopaTopHas padora Ne 2
DJieMeHTBI CHCTeMbI U CBSI3b Mexk1y HuMH. Kinaccupuxanus
3JIeMEHTOB U BU3YyaJH3alMs CTPYKTYPbI CHCTEMbI

RBOoo~Noo~LNE

Llenv pabomut

O3HaKoOMUmMvbCss ¢ NOHAMUAMU DJIEMEHMO8 CUCMeMbl, BUOAMU U CROCOOAMU C@s3ell
medncoy Humu. M3yuums memoosl epaguiecko2o npedcmasieHus 6HympeHHel CmpyKmypbl
cucmemul.

Hugpopmayusa

JIro6as cucrema noanaércsa onucaHuio. CymiecTByeT TP OCHOBHBIX BUJA ONHCAHUS
cHCTeMBbI: MOpQoIorHuecKoe, GyHKINOHATBLHOE, UH()OPMAIIIOHHOE.

NudopmanimonHoe onucaHue AaeT mpeacTaBieHrne 00 oOMeHe mHpOpMaIel MexIy
YacTAMH CHUCTEMbI, CUCTEMOM M BHelIHed cpemoil. OmnucaHue MO3BOJISET CYAUTH 00
WH(POPMAIIMOHHON YIIOPSIOYCHHOCTH CHUCTEMBL. [IpM 3TOM OOBIYHO OIPENENIOT Mepy
XA0THYHOCTH WM YIOPSAOYEHHOCTH CHCTEMBI U €€ HH()OPMAIIMOHHBIN MeTaboa13M (0OMeH
nH(pOpMaLIUU CO CPENoi).

OyHKIIMOHAIBHOE OIMCAaHUE CHUCTEMBl OTpaKaeT €€ IMapaMeTpbl, MPOMCXOJAIINE
Iporecchl U uepapxuio cucteMbl. OHO AaeT BO3MOXKHOCTh OTBETUTHh HA BOIPOC, [UIS YEro
npeaHa3HaueHa cucrema. B 6onee mmpokoM cMbIciie PyHKIIMOHAIBHOE ONMCAHKE TI03BOJISET
OLIEHUTh 3HAYMMOCTb CHCTEMBbl B €€ KOHKPETHOM (DYHKIMHM U BO3JEHCTBHE HA BHEILIHIOKO
cpeny (cBsi3u ¢ npyruMu cucremamu). [Ipu 3TOM (QYHKIUS CHCTEMBI BBIIOTHSCTCS, €CIH



nmapamMeTpbl CHUCTEMbl M TMPOLIECCHl OrPaHUYEHbI NpelieslaMUd, BHE KOTOPBIX CHCTEMa
paspyuiaercst 11060 paguKaaIbHO MEHSET CBOM CBOMCTBA.

Mopdonornueckoe onmMcaHue IaeT OTBET Ha BOMPOC O TOM, M3 KaKUX JJIEMEHTOB
cocrout cucreMa. OHO onpeensieT NIyOuHy onucaHus (BbIOOp 3J€MEeHTa, BHYTPb KOTOPOTO
OIMHMCAaHNE HE IPOHUKALET), KOMIIO3UIIMOHHEIE CBOICTBA (CIOCOO O0BETMHEHUS JIEMEHTOB B
cucremy) U 3((PEKTUBHOCTh BBINOJHEHUS (YHKIHMH, HA KOTOPYIO BIMSIOT HUCKAXKEHHUS U
HEeNpeayCMOTpeHHbIE ToTepu HHpopmMaruu. [5]

Mopdonoruueckrue CBOICTBa CUCTEMBI CYIIECTBEHHO 3aBUCAT OT XapakTepa cBsizei
MEXIy dieMeHTamu. [loHsATHE CBS3W BXOAWT B It00oe omperneneHue cucrteMbl. OHO
OJIHOBPEMEHHO XapaKTEPHU3yeT M CTpOeHHUE (CTaTUKY) M (YHKIHOHUPOBAHUE (JIMHAMHKY)
cucrembl. CBsi3M 00€CNEUYMBAIOT BO3HUKHOBEHHWE M COXPAHEHHE CTPYKTYPhI M CBOHCTB
CUCTeMbl. Bpigensitor uHGOpMaIMOHHbBIE, BEIIECTBEHHbIE W HIHEPreTHUYECKHUE CBS3H,
OTIpE/ICTIsisi UX B TOM K€ CMBICIIE, B KAKOM OBLITH OIPEICTICHBI DIEMEHTHI.

XapakTep CBA3M OMNpeleisieTcss YAETbHBIM BECOM COOTBETCTBYIOLIEIO KOMIIOHEHTA
(wu 1ieneBoi (hyHKITHEH).

CBsi3b XapakTepHu3yeTcs:

— HalpaBJICHUEM,
—  CHJIOH,
—  BHUJIOM.

[To mepBbIM OBYM TIpHU3HAKaM CBSI3U JEJIAT HA HANPABICHHbIC W HEHAIPaBIICHHBIE,
CUJIbHBIC U CJIa0ble, a 10 BUAY — MOYMHEHUS, TOPOKIEHUS (TEHETUYECKUE), paBHOIIPABHbBIE
U CBSI3M YIPABICHUS.

Hekotopsie u3 3TUX CBsi3el MOXKHO pasznpoOuth emie Oojee netanbHO. Hampumep,
CBS3M TMOJYMHEHHS HA CBSI3U «POJ-BUA», «YaCTh-IENOE»; CBA3M MOPOXKICHUS —
«MPUYUHA-CIIEACTBUEY. VX MOXKHO pa3feiuTh TakKe 10 MECTY NMPWIOKEHUs (BHYTPEHHUE —
BHEIIHHE), IO HAIIPABJIEHHOCTH MPOLIECCOB (MIpsiMble, OOpaTHbIE, HEHTPaIbHBIE).

[Ipsimble cBSI3M TMpeHA3HAYCHBI JUIS TIepeavyd BEIIeCTBa, SHEPTUU, HHPOPMAIH WITH
WX KOMOHMHAIMI OT OJHOTO 3JIEMEHTa JAPYroMy B COOTBETCTBUH C MOCIEI0BATEIBHOCTHIO
BBITIOJTHSIEMBIX (DYHKITH.

OdeHb BaXHYIO pOJb UIpalOT OOpaTHBIE CBA3M — OHHU SBISIOTCS OCHOBHOM
CaMOPETYJIUPOBAHUS M PA3BUTUSI CUCTEM, TPUCTIOCOOJICHHS UX K M3MEHSIOIIMMCS YCIIOBUSIM
cyuiectBoBanus. OHM B OCHOBHOM CIYXaT i YIpaBICHHUs MpoleccaMu W Haubolee
pacrnpocTpaHeHbl HHGOPMAIIMOHHBIE OOpaTHBIE CBSI3U.

HefliTpanpHble CBA3M HE OTHOCATCA K (PYHKIIMOHAIBHON JEATEIbHOCTH CHCTEMBI,
HeTpeICKa3yeMbl U ciiydaitHbl. OJIHaAKO HEUTPAIbHBIE CBSI3U MOTYT CBHITPATh OMPEACIICHHYIO
POJIb MIPH AN TAIlUN CUCTEMBI, CIIY>)KUTh UCXOJIHBIM PEecypcoM sl (GOpMHUPOBAHUS TIPSIMBIX
1 00paTHBIX CBSI3€H, SBIATHCS PE3EPBOM.

KauecTBo cBsi3u omnpeaensieTcs ee MpoIyCKHOM CITOCOOHOCTHIO U HAAEKHOCTHIO.

Mopdonorudeckoe onrcaHue MOKET BKJIIOYATh YKa3aHUS HA HAJIMYHE W BHUJ CBS3H,
coJiep>kaTh OOIIYI0 XapaKTEPUCTUKY CBS3M JIMOO HUX KAYECTBEHHBIE U KOJIMUYECTBEHHBIC
OIICHKH.

Takum o6pazom, MopdonornuecKoe OMHCAaHUE OTPAXKAET COCTAB CHCTEMBI U CBSI3U
MEXy €€ dJIEMEHTaMH, TT03BOJISIET TIOCTPOUTH UEPAPXUIECKYIO CTPYKTYPY CUCTEMBI. [5]

BHyTpeHHee yCTpOMCTBO CHCTEMBI TMpeAcTaBiseT co00il EeIMHCTBO COCTaBa,
OpraHU3ali U CTPYKTYpbI cucTeMbl. COCTaB CUCTEMBI CBOJUTCS K MOJHOMY IEPEYHIO €€
3JIEMEHTOB, T.€. 3TO COBOKYIHOCTh BCEX 3JIEMEHTOB, U3 KOTOPBIX COCTOUT cuctema. CocTaB
XapakTepU3yeT OOraTCTBO, MHOT000Opa3nue CHCTEMBI, €€ CIIOXKHOCTh. [Ipupoaa cucteMsbl BO
MHOT'OM 3aBHCHUT OT €€ COCTaBa, U3MEHEHHE KOTOPOTO MPUBOAUT K U3MEHEHHUIO CBOMCTB
cucteMbl. Hampumep, MeHsisi cOocTaB CTalid Npu J00aBKE B HEe KOMIIOHEHTa, MOKHO
MOJIYYUTh CTallb C 3aJlaHHBIMH CcBocTBamMH. COCTaB Kak OMpeeNIeHHbI Habop uacTei,
KOMITOHEHTOB 3JIEMEHTOB COCTaBJISIET CYOCTaHIIMIO CHUCTEMBI, OH SIBIISIETCS HEOOXOIUMOM
XapaKTEPUCTUKON CUCTEMBI, HO HE TocTaTOuHOM. CUCTEMbI, UMEIOIINE OJUHAKOBBIN COCTaB,
HEepesKo 00J1aatoT pa3HbIMUA CBOMCTBAMU, TOCKOJIBKY 3JIEMEHTHI CUCTEM: BO-TIEPBbBIX, HMEIOT
pa3IMYHYI0 BHYTPEHHIOIO OpraHU3alyio, a BO-BTOPBIX, IO-Pa3HOMY B3aWMOCBSI3aHBI.
[ToaTomy BBOAAT emi€ JBE NOMOJHUTENbHBIE XAapaKTEPUCTUKH: OpraHU3alus CHUCTEMbI U
CTPYKTYpa CUCTEMBI.



CTpyKTypHBIE PEACTABICHUS SIBISIFOTCSI CPEICTBOM HCCIeIoBaHus cucteM. OqHY U TY
K€ CHCTEeMY MOXKHO NpPEJICTaBUTh pPA3NIUYHBIMU CTPYKTYpaMH, HEOOXOIMMBI BBIOOP
KOTOpPBIX OOYCTIOBIIEH COJIEp’)KaHUEM HCCIEAOBaHUN, MPOBOJMMBIX Ha JAaHHOM OJTare.
[IpunaTeIii cmoco® omucaHus CTPYKTyp — Tpadudeckoe wuzobOpaxkenue. Paccmorpum
OCHOBHBIE CITOCOOBI IPEJICTABICHUS CTPYKTYDP.

CereBble CTPYKTYphl HPEICTABISAIOT OTOOpa)KCHHE B3aUMOCBSI3H OOBEKTOB MEXIY
co00ii. Ux mpuMEHSIOT [T IPEICTABICHIS OPTaHU3AIMOHHBIX CTPYKTYP, ISl H300paskeHuUs
CTPYKTYPHBIX CXEM CHUCTEM, JUJIs Ipe/icTaBieHus] HH(GOpMalmoHHOro obecriedenus u T. A. C
MMOMOIIBIO CETEBBIX CTPYKTYP OTOOPaXKAIOTCS IMPOCTPAHCTBEHHBIE B3aMMOCBSI3H MEXKIY
3JIEeMEHTaMHU, KaK MPaBUIIO, OJHOTO UEPAPXUUECKOTO YPOBHSL. [6]

PaznuyaroT crnemyromnme BUABI CETEBBIX CTPYKTY:

JIuHeHbIEe CTPYKTYPBl CO CTPOTO YIOPSJAOYEHHBIM B3aUMOOTHOIIEHHEM 3JIEMEHTOB
«OJUH K OJHOMY» (puc. 3a).

KonpneBas  crpykrypa  (UMKIMYecKas) HMMEET  3aMKHYTble  KOHTYpPhl B
cooTBeTCTBYIOMUX Trpadax. C MOMOUIBI0 MUKIHYECKUX CTPYKTYp H300paKarOTCS CXEMBbI
HUPKYISIUU HHPopMau B cucreMax (puc. 30).

JlpeBoBUIHAS CTPYKTypa MPEICTaBISIET COOOW OOBEAMHCHHE MHOTHX JIMHEHHBIX

MOACTPYKTYp (puc. 3B).

O-0-0-O0 %%

Pucynoxk 3. Bunbl ceTeBbIX CTPYKTYp

O0600meHHas ceTeBas CTPYKTYpa  XapaKTepHU3yeTCs MHOTOYHUCICHHBIMHU
MEXDIIEMEHTHBIMU CBS3SIMH (pHC.4).

Pucynox 4. O606ménHas cereBasi CTpyKTypa

Wepapxuueckue CTPYKTYpbl MNPEACTABIAIOT COOOM JEKOMIIO3ULIMIO CHCTEMBI B
pocTpaHcTBe. [IpuMeHsIoTCs, pexae BCEro, s ONMCAaHUs MOJYUHEHHOCTH DJIEMEHTOB B
CTPYKTypax YIpaBieHUs. TepMHUH «Mepapxus» O3HA4YaeT COMOJYMHEHHOCTh, MOPSIOK
MOJYMHEHNS] HU3LIMX 10 JOJDKHOCTH JIMLL BBICHIMM. B mMepapxmyeckux CTpyKTypax Ba)KHO
JIMIIb BBIICJIEHUE YPOBHEW COITOAYMHEHHOCTH, @ MEXAY YPOBHIMH U MEXIY KOMIIOHEHTaMHU
B IIpejieNiaX yPOBHS, B IPUHIIMUIIE, MOTYT OBITh JIIOOBIE B3aUMOOTHOILIEHHS (pHUC. 5).



Pucynok 5. Mepapxudeckas CTpyKTypa

DNeMeHTHI TPEACTABISIOT COOOM KUPIUYHMKH, M3 KOTOPBIX CTpoHTcs cucrema. OHH
CYIIECTBEHHO BIHSIOT Ha CBOMCTBA CHCTEMbI, B 3HAYUTEIHHON CTEIEHU OINPENENIOT €e
npupony. Ho cBoiicTBa cucteMbl He CBOAATCS K CBOWCTBAM 3JIEMEHTOB.

Kak MbI yxe 3HaeM, 3JI€MEHT — 3TO Jajee He Pa3JIoKuMasl eIWHUIA MPH JTaHHOM
crioco0e pacuJIeHEeHHs, BXOAIIAs B COCTaB CHCTeMbl. Hannune cBs3ell MeXIy dJIeMeHTaMU
BEICT K MOSIBIICHUIO B I[EJIOCTHOW CHCTEME HOBBIX CBOMCTB (3MEPKEHTHOCTH ), HE TIPUCYIINUX
3JIEMEHTaM B OTICIBHOCTH. B CHIIy 3TOro HOJIMHOMECTBA 3JIEMEHTOB CHCTEMBI MOTYT
paccMaTpUBaThHCS KaK MOJCHUCTEMBI. DIIEMEHTAPHOCTh OYEHb TECHO CBS3aHA C MPHHIUIIOM
HEHMCYepIaeMOCTH MaTepUu — OJHUM U3 (yHJaMEHTAIBHBIX MPUHIMIIOB MUPOYCTPOICTBA.
JUJ1st 5IEMEHTOB CUCTEMBI XapaKTEePHBI HEKOTOPHIE CBOMCTBA.

Ceoiicmeo — 310 BXOXKAECHUE BEIM, 3JEMEHTa B HEKOTOPBIM Kiacc BelleH, Koraa He
o0pasyeTcs HOBBIN MPEIMET; XapaKTePUCTHUKA, IPUCYILAs BEIIaM U SIBICHUSIM, TIO3BOJISIONIAS
OTJINYATh WIN OTOXKJIECTBIATH UX. Bece 31eMeHThI 0011a1a10T IBYMS BUaMHU CBOWCTB: IEPBOE
— 3TO 3JEMEHTAIBHOCTh IpPU JAHHOM CIOCOO€ pacwiIeHEeHus; BTOPOE, TOYHEE TIpymia
CBOMCTB, — 3TO CBOWCTBa MPHUPOABI JIEMEHTOB. Peub MIET 0 TOM, YTO A XMMHUYECKUX
AIIEMEHTOB CBOWCTBEHHBI BaJICHTHOCTh, aTOMHBIE BECA, JUIS KUBBIX OPTaHU3MOB — MECTO B
UepapXuu BUIOB, aKTHUBHOCTb, Ul YEJIOBEKa — CHUCTEMa poOJiei, CTaTycoB, LIEHHOCTEH,
MHTEPECOB U T.II. MHOTOE B CHCTEME 3aBHCHT OT THIIOB 3JIeMeHTOB. [loaTomy B Teopuu
CHCTEM 3HAUMUTENbHYI0 METOAOJIOTMYECKYI0 pOJb HUIPAaeT IOCTPOEHHUE KIACCUPUKAILIIH
3JIEMEHTOB.

OmvH W3 mpUMepoB Takoil kinaccubukanuu (aBrop — B. A. Kapramos, [14])
npecTanieH B Tabnuue 1:

Tabnuna 1. — Knnaccudukanus 31eMEHTOB 110 peaklIMi Ha BO3MYILEHUE

Xapakrepn M3o0paxe
CTHKA HHe

HaszBanmue

OnHo3HaYH
0 nepegaer —PO—’
BXOJIHOC
BO3JICHCTBHE Ha

BBIXOJl  (sIBIsIeTCA
MOBTOPHUTEIIEM)

Ynpyrui

OcymectBn

€T  BHYTpPEHHEE
—
PedrnexcuBH | mpeobpasoBanue
BIN BXOZIa B BBIXOJ IIO

KaKoMy-JI100
AITOPUTMY

Bocnpunum

aet BXOJTHOE
[Torpebuten | Bo3meicTBre  Oe3

b 00pazoBaHUs
BBIXOJHOT'O
(«a€pHast npIpay)




HasBanmne

Xapakrepu
CTHKA

HN300paxe
HHE

Ortropraren

He
BOCIIPUHHUMAET
BXOJIHOE
BO3JICHCTBHE
(OTKJIOHSET €ro)

Hctounuk

I'enepupyer
BBIXOJTHOE
BO3JICHCTBUE B
OTCYTCTBHE
BXOJIHOTO
(«panToM»)

[Tonmpenen
TOPHBIN

Pednexcun
HBIII DJIEMEHT C
HECKOJIbKMMU
BXOgJaMH WU OJIHUM
BBIXOJIOM

[Tomaddex
TOPHBIN

Pednexcun
HBIM DJIEMEHT C
OJIHUM BXOJOM H
HECKOJBbKUMH
BBIXOJIaMU

ITonmnoneme
HT

Pednexcus
HBIA  DJIEMEHT ¢
HECKOJIbKUMHU
BXOJIaMU "
HECKOJIbKUMU
BBIXO/IAMH

ITomumnorpe
ouTeINb

ITorpeOuTe
b,
BOCITPUHUMAIOIIHA
BO3CHUCTBUSI o
HECKOJBKHM
BXOJIaM

IHonuucrou
HUK

HcTounuk,
TE€HEPUPYIOLIUI
HECKOJIIBKO
BXOJTHBIX
BO3JEHUCTBUI

—=

[To muenuto apyroro cucremHoro uccienonatens, FO.I1. Cypmuna [8], snemMeHTHI
CHUCTEMBI MOTYT OBITh KJIacCU(UUUPOBAHBI MO 00Jee MHOrooOpa3HbIM OCHOBAHHIM: IO
CTENIEHH POACTBA — TOMOTEHHBI M TE€TEPOr€HHBIN; MO CTENEHH CaMOCTOSITEIBHOCTH —
MPOrPAMMHBIN, aJaNTUBHBIN, THUIIUATUBHBIN; 10 BPEMEHU CYIIECTBOBAHUSA - MOCTOSHHBIM,
BPEMEHHBII; 10 POJM B CUCTEME — OCHOBHOM, HEOCHOBHOH; 10 aKTUBHOCTU B CHUCTEME —
AKTUBHBIM, MACCUBHBIM; II0 XapakTepy BO3ACHCTBUSA HAa CHUCTEMY: OIPEIEICHHBIE WU
IpeJcKa3zyeMble U HeOoNpeAeIeHHbIE WM HelpeacKa3yeMble; 10 XapakTepy (Tadnuna 2).

Tabnuua 2. -Knaccugukaius 3JeMeHTOB M0 Pa3InYHbIM OCHOBAHHSIM

DJIeMeHT
OcHoBanne
XapaKTepucTHK
KJIaccupukanumn Tun a
Crenenb IIporpamm HenctByer 110




OcHoBaHue
KJIaccu(puKaumu

DJIeMeHT

Tun

XapaKTepucTHK
a

CaMOCTOATCIIbHOCTH
9JICMCHTAa

HBII

JKECTKOHU IporpaMMme

AnmantuBa
BIA

OO6magaer
CIIOCOOHOCTBIO
PUCITIOCOOICHHS

WNanmmarn
BHBII

Oo6umanaer
CIIOCOOHOCTBIO U3MEHSITH
NENCTBUTEIHHOCTD

JmutensHOC
Th CYILIECTBOBAHUS

IlocTostHH
BII

OTtnngaercs
OTHOCHUTEJILHO
JUTUTEIIBHBIM ~ BpEMEHEM
CYIIIECTBOBaHUS

Bpemennbl

=i¢

Cy1ecTByromuit
BPEMEHHO

Bpemennas
MPUHAIEKHOCTh

IIponwutoro
(ataBU3M)

Ocrancs oT
MPOLLIBIX ATANOB KU3HU
CUCTEMBI

Hacrosamie
ro

XapakTepeH s
HACTOAIIETO  BPEMEHHU
CyILIECTBOBaHUS
CHCTEMBI

bynymero

CBOMNCTBEHEH 1A
Oymyiero JTAHHOM
CUCTEMBbI
(MHHOBAITMOHHBIN
DIIEMEHT)

Poib B
CUCTEME

OCHOBHOI

Urpaer riaBHyro
pOJIb B CUCTEME

HeocHoBH

Urpaer
BTOPOCTEIIEHHYIO pOJIb B
CUCTEME

AKTUBHOCTBH
B CUCTEME

AKTHUBHBIH

Bo3saeiictByer Ha
IPOLECCHI CUCTEMBI

[TaccuBHBI

=i¢

Cnabo
BO3JICUCTBYET
ITPOLIECCHI CUCTEMBI

Ha

Xapakrep
BO3JICUCTBUA
CUCTEMY

Ha

Ompenené
HHBIN WU
MpEICKa3yeMblid

Oxa3bIBaeT
BIIOJIHE  ONPENEIIEHHOE
BO3JICHCTBUE HA CUCTEMY

Heomnpene
JIEHHBIN WJIH
HEIPEACKa3yeMbIi

Oka3bpIBaeT
HEIpeACcKa3yeMble
BO3JICUCTBUS HA CUCTEMY

3aoanue

Boibpate cucreMy u mnpoBecTH u3ydeHHe €€ CTpyKTypbl. Crenatb KparTkoe
MHGOPMAIIMOHHOE M (PYHKIMOHAIBHOE OMNHMCAHUE CHUCTEMbl. BBIMOTHUTH MOAPOOHOE
MOP(OJIOTHYECKOE MCCIEJOBAHUE CHCTEMBI, UCHOJIb3Yys IMPEUI0KEHHbIE KiacCH(UKaLuu
aneMeHTHOTro coctaBa (Kapramosa u Cypmuna).

Konmponvnusie 6onpocwi

Kakum 006pa3om MOTYT OBITH ONTMCAHBI CUCTEMBI?

B 4ém cyTh MOP(OIOrHUECKOro ONUCAHHSI CUCTEMBI?
B uéMm cyTh HH(GOPMAITMOHHOTO OMTUCAHUS CUCTEMBI?
B 4ém cyTh (GyHKIIMOHATBHOTO OMMCAHUS CUCTEMBI?

YTo Takoe 3IeMEHT CUCTEMbI?

e



6. Uro Takoe CBOMCTBO DJIIEMEHTA CUCTEMBI?
7. Kakwue cBOMCTBa CHCTEMBI OIIPEACIISIOTCS €€ 3JIEMEHTHBIM COCTaBOM?
8. Kak nmpou3BoauTcst onpeiesieHue 3JIEMEHTHOTO COCTaBa CHCTEMBI?
9. UYro Takoe CBS3b MEKIY HNEMEHTAMHU CHCTEMBI?
10. Uto onpenenser HAIMYUE CBA3U MEXKTY AJIEMEHTAMU CUCTEMBI?
JlabopaTopnasi paGora Ne 3
OnpenesieHne meau 1 3a1a4 cyuecTBoBanus cucrembl. [locTpoenne nepesa neseii u
AepeBa npoodJeM

Llenv pabomot
Hayuumvcs onpedensme yenu u 3adauu  cywecmeosanus cucmemsi. Oceoums
epaguneckuti memoo nocmpoenusi oepesa yeiel u npooiem.

Hugpopmayusa

Lenb cucrembl — o0pa3 xenaeMoro OYAylIero COCTOSHUSI WM MOBEIECHUSI CUCTEMBI.
Jlnsi He LeNeyCTPeMJICHHBIX CHCTEM IIellb MOXXET OBITh C(hOpMYIHpPOBaHA TOJBKO
HAJCHCTEMOI, T. €. cUCTeMOii 00Jiee BBICOKOTO YPOBHS, a JUIA IIeJIeyCTPEMIIEHHBIX CUCTEM B
(GOpMYIMpPOBAaHMM W YCTAHOBJICHMM LEIM MOTYT TIPUHUMATh YYacTHE OT/ACIbHbIC
(ympaBIsoiye) moJCUCTEMbI U 3JIEMEHTHI.

CyliecTByeT HECKOJIBKO KpUTEpPUEB, KOTOPBIM JIOJDKHA OTBEYaTh IPaBUIIBHO
chopMynupoBaHHas Lelb, 00bIYHO UX a00peBuatypy SMART:

— KoHkpeTHas (Specific);

— wm3Mepumas (Measurable);

— noctmxkumas (Achievable);

— peanmuctuunas (Realistik);

— orpanuueHHas 1o Bpemenu (Timed).

[Ipu 3TOM HY)XHO MOHUMAaTh, YTO JUISI HEKOTOPBIX CHUCTEM, CBSI3aHHBIX C H3yUYE€HUEM
KOCMOCAa WJIM MHKPOCpEN, IpUBEAEHHbIE KpUTEpUU OyayT HUMETh TakKe BeCbMa
NpUOIN3UTENBHBIA XapakTep.

Cucrema B peanbHON cpele HE MOXKET CyliecTBoBarh 0e3 mpobiiem. [lo cyru,
poOJeMbl ONPEAENSIOT pa3BUTHE CUCTEMbl Ha MPOTSHKEHUH €€ JKU3HEHHOIrOo IIMKIIA.
OtnenpHble TPOOJIEMBbI CIIOCOOHBI K KOONEpPAlMM, 4YTO MOXKET INPUBECTH CHCTEMY K
COCTOSIHMIO Kpu3Huca. [1,9]

Kpusuc — cocrosiHue, B KOTOpPOM MapamMeTpbl CUCTEMBbl MPUHHMAIOT IOPOTOBBIE,
KpUTHYECKHE 3HaueHHs. B 3TOM COCTOSHMM CTeNneHb OpPraHM30BaHHOCTH CHCTEMBI PE3KO
CHIDKAETCS. U BEPOSITHOCTh BO3BPALICHUS K MPEKHEMY CTAaOMIIBHOMY COCTOSIHUIO HEBEJIMKA.
Cyl1ecTByIOT TpU BapHaHTa Pa3peleHUs] KPU3UCa CUCTEMBI:

1) pacnmag wnu rulenb CUCTEMBI, MPU STOM €€ DIIEMEHThl 3aXBaThIBAIOTCS APYTUMU
CHCTEMaMH;

2) peopma - mocrerneHHas nepecTpoiika siipa, TeHOTUIIA CUCTEMBI, Beylllas K MOSBIECHUIO
KaueCTBEHHO HOBOW CHUCTEMBI;

3) peBomronus - pe3Koe, cKkaukooOpa3zHOe M3MEHEHHE sJipa CUCTEMbI, KaTacTpoduueckuit
[IEPEXO0J1 U3 OJTHOTO COCTOSIHUS B IPYTOE.

CoctosHrEe Kpu3nca OObIYHO OBOJBHO Pa3pyLIMTENbHO ISl CUCTEMBI, TaK KaK Jaxe
IpU caMOM OJIaronpHsATHOM Pa3BUTHUU COOBITUH, JJIS BBIXOJIA U3 HETO CHCTEME IMPUXOIUTCS
M30bITOYHO PacX0J0BaTh UMEIOIIKECS B €€ pacropsbKeHUH pecypcesl. [loaToMy npu u3ydeHun
CHCTEMBbl 0OJbIIOE BHHUMAHHE YAEISIeTCSs IUarHOCTUPOBAHUIO TMPOOJIEM M HM3YYECHHUIO
BEPOSATHBIX CITIOCOOOB UX YCTPaHEHHUSI.

JluarHocTuka npoOjieM — 3TO aHalM3 OCHOBHBIX NPHYMHHO-CIIEACTBEHHBIX CBS3€H
KOHKpeTHOU cuTyanuu. CylecTByeT ABa crnoco0a pacCMOTpPEHUs! MpoOJeMbl: BO-TIEPBBIX,
poOJIEeMOI CUUTAETCS CUTYaIUsl, KOTAa IMOCTAaBJICHHbIE 1IeJH HE JIOCTUTHYTHI; BO-BTOPBIX,
MpoOJeMOl CUMTAIOT CHUTYallMI0 TOTCHIIMAIBHOW BO3MOXKHOCTH (YTO-TO IOJDKHO OBLIO
IIPOU30MTH, HO He mnpousouwio). Ilpu 3ToM nox curyauueld IMOHUMAETCsS pealbHOE
MOJIOXKEHUE JeJT OTHOCUTEIBHO MTOCTABJICHHOM LIENH.

Jlnaruao3 mpo0eMbl — CI0XKHBIM POIIecC, KOTOPHIH BBITOIHIETCS B HECKOJIBKO ATAIOB.
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1. Oco3HaHMe U YCTaHOBJIEHUE CUMIITOMOB 3aTPYJHEHUI MM HUMEIOIIUXCS BO3MOKHOCTEH.
[Ipy sTOM mOX CHUMNTOMOM TOHMMAETCS CTENEHb NPOSBICHHUS MPOOJIEMBI U €€
IIOCJIEICTBUM.

2. Coop, aHanu3 BHEMIHEH (OTHOCUTEIBLHO CHCTEMbBI) M BHYTPEHHEH MH(POPMAIIUH.

3. Beinenenue peneBaHTHOH HH(POpPMAUH. DTO BBIACICHHE MAHHBIX, OTHOCALIMXCS K
CYLIECTBYIOIIEH IpobiieMe, 11eTH, IEPUOLy BpEMEHH U T.1.

4. BoisiBIIeHHE TPUYUH BOZHUKHOBEHUS IPOOJIEMbI, aHAJTU3 OCHOBHOM MPUYNHBI.

. Onucanue npoOaemMbl HA JOCTYITHOM SI3bIKE, OTBEYAIOIINE HA BOMPOCHI KTO, YTO, KOT/a,

r7ie, IouemMy, KaKiuM 00pa3oM, CKOJIBKO.

6. Ananus npoOaembl. Pe3ynpTaToM JaHHOTO ATarna JUarHOCTHKY SIBJISIETCS BBISICHEHHE TUTIA
npo6nemsl. [Tutep Jpykep BbLAETSACT YeThIpE TUIIA TPOOIEM:

1) TUIMYHBIE;

2) TUNIMYHBIE 110 CYTH, HO YHUKAJIbHBIE JUIsl TaHHOW CUCTEMBI;

3) yHUKAJIbHEIE;

4) HOBBIE TUIIMYHBIE.

Tunuuneie TpoOJIeMbl PENIatOTCs C MOMOIIBIO 3aIPOTPAMMUPOBAHHBIX PEIICHUH, T.€. C
UCIOJIb30BAHUEM YK€ HM3BECTHBIX MPAaBUI WIM NPUHLUUIOB K KOHKPETHOM CHUTYallUH.
YHuKagbHble TPOOJIEMbI HYKIAI0TCS B IPUHITHH HE3aPOTrPAMMHUPOBAHHBIX peIIeHui. [9]

OcHoBHBIE METO/IbI aHaTU3a nMpodiieMm — rpaduyeckue. [loctpoenue: aepeBo nmpoodiieM,
JepeBO Liele M 3a/ad, JAepeBO peUIeHHM, Mpoduib NPUYMH U CTPYKTypHas Iuarpamma
HcukaBa «pbIOWii CKeeT».

OcHOBO¥ 7151 MTOCTPOEHUS BEPIIIMHBI IepeBa LieJeil CTaHOBUTCS HAOOP CTPaTErHuecKux
uenei cucrembl. CTpaTeruyecky 3HaYMMbIE LIETIM — 3TO Yallle BCEro J0JIOCPOYHbIE LIENH,
KOTOpBIE OMPEENIAIOT HAIMPABJICHUS CTPATETHUYECKOr0 Pa3BUTHUSL CHUCTEMBI, JOJITOCPOYHBIE
LIEJIH, CBA3aHHbIE C MOAJIepKaHueM (QYHKIIMOHUPOBAHUS CUCTEMBI.

JlocTukeHne  cTpaTerdyeckux — Ienedl  obecreuMBaeTcs  JIOCTIDKEHHEM  Kak
OIEpAIMOHHBIX (Ka)KIOJHEBHBIX) ILI€JIeH, TaK U MPOEKTHHIX (OJHOPA30BbIX, YHUKAIbHbIX)
nenen.

Henn HEoOX0AMMO TIIATENBHO KJIACCU(UIMPOBATH U COOTBETCTBYIOIIMM 00pazoM
CTPYKTYypUpPOBaTh B paMKax [IudarpaMM - TaKUM oOO0pa3oM, 4YTOObl OHHM CTaHOBWIKCH
MaKCHMaJIbHO YETKUMU U MOHATHBIMU UCCIIEIOBATEIS.

B 1953 r. mpodeccop Toxwuiickoro ynuepcutera Kaopy MWcukaa, oO6cyxnias
npobyiieMy KayecTBa Ha OJIHOM 3aBOJE, CYMMHUpPOBaJl MHEHHE HWH)XEHEpPOB B (opme
JUarpaMMbl MIPUYMH U pe3yiabTaToB. CO BpeMEHEM auarpaMmy Hauyajid UCIOJIb30BaTh Ha
MIPaKTUKE, U OKa3aJlach BECbMa MOJIE3HOM U B UTOTE MOJIyYnyia HIMPOKOE PACTIpOCTPAaHEHHE BO
MHOTUMX KOMIIAaHUAX SnoHuu. B nanpHelineM BKIIOYEHA B SAMNOHCKUM IPOMBINUIEHHBIN
craggapt (JIS) Ha TepMuHONOTHIO B 00JACTH KOHTPOJST KayecTBa M OMPEACNICTCS B HEM
cienymuM o0pa3oM: aMarpaMMa MPUYMH W Pe3yabTaToB — JAHarpamMma, KoTopas
MTOKa3bIBa€T OTHOLICHHE MEXJy IOKa3aTeleM KayecTBa M BO3JEHCTBYIOLIMMH Ha HEro
¢dakropamu. [9,10]

Huarpamma VcukaBa (MpUUMHHO-CIIEACTBEHHAS 1HarpaMMa) — HHCTPYMEHT KayecTBa,
CIy)KallMM U1 HarJIiJHOTO MPEACTABIEHUS NPUYUHHO-CIEICTBEHHBIX CBA3EH MEXKIY
O0OBEKTOM aHalu3a W BIUSIONIMMHU Ha HEro ¢akTtopaMu, OOECHEeUMBAIOIINNA CHUCTEMHBIN
MOJIXO/1 K ONPeAETICHUIO (PaKTHUECKUX MPUUNH BO3ZHUKHOBEHUS Mpobiem. Takxke Jlnarpamma
Wcukaa ucnonb3yercs Ui IEPBOHAYAIBHOIO PAaHXKUPOBaHUSI (OIPEEICHUS 3HAYUUMOCTHU U
CHJIBI BIUSHMS) (DAKTOPOB, BO3ACUCTBYIOIIMX Ha HCCIeNyeMblii 00beKT U BbIOOpa
MIPUOPUTETOB AJIsl yCTPaHEHUsI MPOOIeMbl WIIH YITyULIeHHs OKa3aTesl.

Koneunoii nienpro ucnonp3oBanusa Metona «/luarpamma McukaBay sBiseTcs:

e BBIABJIEHUE BCEBO3MOKHBIX (DaKTOPOB, BIMSIOMIMX Ha OOBEKT aHAIN3a;

e  BHU3yaJM3allUs NPUYNHHO-CIIEICTBEHHBIX CBA3EH;

e pacmpefelneHre IPUOPUTETOB JJIsl aHAJIM3a U PeLleHUs TOCTaBJIeHHON 3a/jaun Ha
OCHOBE OIIPE/ICIICHUsI OTHOCUTENILHON 3HAUUMOCTH (PaKTOPOB, M UX PAHKUPOBAHHUS.

«Mo3roBoii mTypm» (anri. brainstorming) — oaWH W3 HamOoJee MOMYJIIPHBIX
METOJIOB CTHUMYJIUPOBAaHUS TBOPUYECKON aKTUBHOCTH. [l03BOJSET BBISIBUTH IPUUUHBL U
MIOMOTaeT HAaWTH peIIeHHUE CIOXKHBIX MPOOJIEeM MyTeM MPUMEHEHHUS CHEIHAbHBIX MPaBHII

V)]



obcyxnenus. Meroq Mo3roBoro mrypma 01 coznad B 1941 rogy Anekcom OcGopHOM —
COTPYAHMKOM aMEPUKAaHCKOTO PEKJIAaMHOTO areHTcTBa cyneprnpodeccrnonanoB «BBD&O».

PexoMennauum Uil NMpoOBeleHHsT MO3rOBOr0 IITYpMa TMepeA MOCTPOEHHeM
auarpammbl UcukaBa:

1) ompenensiem npoodiaeMy, TPEOYIOIIYIO PEIICHUs TTIAaBHBI KPUTEPHI KauecTBa ITOro Iara
— SICHOCTb ()OPMYJIMPOBKH U OJTHO3HAYHOCTh TPAKTOBKU IPOOIIEMBI,

2) HaUMHAeM  TPEABAPHUTEIBbHBIN  3Tall  OOCYXKICHHS, KOIJla  CcOOMparmTCs  BCE
3aMHTEPECOBAHHbIC YUACTHUKHM KOMAaH/bI, paclpeaelisieM, KTO U3 HUX KaKylo poJib Oyner
UCTIONHATh TpU OOCYKACHUU (BEIyLIHI/KypaTop, HOMOIIHHUK, TE€HEpaTOpbl WJIEH,
HaOJr0AaTeN! U T.1.), PEKOMEHAYEMbIH pa3Mep Ipymniibl — 5-9 yenoBex;

3) cienyromui mar — 3Tan reHepaly Uaei; Bo BpeMsi pabOThl BCE YYACTHHKH JIOJDKHBI
BUJIETH MPEKJIE BCEr0 CPOPMYIUPOBAHHYIO IIPOOIEMY, a HE APYT APYTa; 3a/1a4ya BeIyLero
— HE JIOIyCKaTh HHUKAaKOW KPUTHUKU WJIH JUCKYCCUH BO BpPEMsS I'€HEPUPOBAHUSA HJIEH,
HEraTUBHBIX BBICKa3bIBAHUH B I10JIb3Y YK€ BbICKa3aHHbBIX NOTEHIIMAIbHbBIX PELICHUH;

4) TIOMOIIIHUK JTOJDKEH (PUKCUPOBATH BCE BBIIBUHYTHIC HIICH;

5) nomkHa moIepKUBAThCs aTMochepa KOMaHIHOI pabOThI B Pa3BUTHH Y)KE BBICKA3aHHBIX
YJIeHAMHA KOMaH bl MBICIICH;

6) HeT HUKAKHUX OrPaHUYCHHN HAa PEATUCTUYHOCTh BHICKA3bIBAEMbIX UJICH, IPUBETCTBYIOTCS
mo0bIe, Jake caMmble adCypIHbIC HJIeH, HA OJTHA HMJesl BO BPEMs dTala «reHepalun» He
OTBEpraercs;

7) MPHUBETCTBYETCS] KaK BO3MOYKHO OOJIbIIIEEe KOJIMYESCTBO BBIJABUIAEMBIX UJICH; 4eM OOJIbIIe
uae OyaeT NpeUIoKEeHO, TeM BBIIIE INAHCHI, YTO CPEJM HHUX WIM MX KOMOWHAIMH
OKa)KEeTCS UAEs YCIIEIIHOTO PEIIECHUS TPOOIIEMBL;

8) WwieHOB KOMaH[bI CJIEAYEeT ICUXOJOIMYECKH MHOOMIPATH Ul PACKPBITHS TBOPYECKOTO
MOTEHLINANA,

9) nMuaM  pYKOBOASIIErO COCTaBa, BXOASAIIMM B KOMaHIy, HE pPEKOMEHIyeTcs
BBICKa3bIBAThCSl MEPBBHIMH, AHAJOTHYHO M YEJIOBEK C CAMOM CTapliel TOJKHOCTBHIO B
KOMaH/Ie He JOJDKEH OBbITh BEAYIIMM/KypaTOpOM IITypMa;

10)  3aKIIOYMTENBHBIN HIAT - 00CYXKICHHUE UJICH, IUTS TOro YToOkl 0TOOpaTh Jyuliue. Bee
3aUKCUpOBaHHBIE UJAEM HEOO0XOAUMO MPOAHAIN3UPOBATh, YUHUTHIBas OYEBUIHBIC
OTpaHUYEHUS, HAIpUMeEp, TaKhe Kak BpeMs, YEJIOBEYECKHE pPECYpChl, CTOMMOCTb
peanuzaruu. [10]

IIpaBuia nocrpoenusi Anarpammbl Mcukasa

1. TIpexxae yeM mpUcTynaTh K MOCTPOSHHIO AUAarpaMMBbl, BCE YUACTHUKHU JOJKHBI IPUNUTH K
€IMHOMY MHEHHUIO OTHOCUTEIHHO (POPMYITHPOBKH MPOOIIEMBI.

2. N3yyaemas mpoOseMa 3amuChIBAaeTCs C MPaBOW CTOPOHBI B CEpPEeIUHE YHMCTOro JIHMCTa
OyMaru u 3aKjIH04aercs B paMKy, K KOTOpPOH cjeBa MOAXOJUT OCHOBHAsI TOPU3OHTAIbHAS
cTpenka — «xpebder» (nmarpammy VcukaBa H3-3a BHEIIHErO BHJAa 4YacTO HAa3bIBAIOT
«PBIOBUM CKETIETOM).

3. HaHocstes rnaBHble npuuuHBl (pakTopsl 1 mopsinka), BIUAOLIME Ha Mpodiemy, -
«Oompiue koctuy. OHM 3aKITIOYAIOTCS B PAMKH U COSAMHSIOTCS HAKIIOHHBIMH CTPEITKaAMH
C «XpedTOMY.

4. Jlanee HaAHOCATCS BTOPUYHBIE MPUUYUHBI (PakTOphl 2 MOpsKa), KOTOpbIE BIMSIIOT Ha
TJIaBHBIE MPUYUHBI («OOJBIINE KOCTH»), a T€, B CBOIO OYEPEe.b, SBISIOTCS CIIEICTBHEM
BTOPUYHBIX NPHYUH. BTOpUYHBIC TPUYHMHBI 3aMHCHIBAIOTCS W PACIIONAraroTCs B BHIE
«CPEeTHUX KOCTEH», NMPUMBIKAOMINX K «Oonbmum». Paktopsl 3 mopsjaka, KOTOpbIe
BIIMSIFOT HA TIPUYMHBI YPOBHS 2, pacTioararoTcs B BUIE «MEJKHX KOCTEH», IPUMBIKAFOIIIX
K «cpenHum», u T. 1. (Ecnu Ha nquarpaMme npuBeieHbl He BCe MPUYMHBL, TO OJTHA CTPEJKa
OCTAaBJISIETCS TTYCTOM).

5. Ilpu aHanmu3e JNOJKHBI BBIABIATHCA U (DUKCHPOBATHCS BCE (PAKTOPBI, J1axke T€, KOTOpPbIE
Ka)XyTCsl HE3HAUNTEIILHBIMH, TaK KaK I1eJb JUarpaMMBbI - OTBICKaTh HanOoJIee BEPHBIN My Th
1 3(ppexTUBHBIN crocol perieHus: MpoOIeMBl.

6. [Ipuuunsbl (paKTOPHI) OIIECHUBAIOTCS U PAHKUPYIOTCS 10 UX 3HAYMMOCTH, BBIACISS 0C000
Ba)XKHbIE, KOTOPBIE MPEAIOI0KHUTEIHHO OKa3bIBAIOT HAaUOOIIbIIIEE BIUSHIE HA MTOKa3aTelb
Ka4yecTBa.



7. B AuarpaMmmy BHOCHUTCS BCA HGO6XOI[I/IMaSI HH(bOpMaHHHZ €€ Ha3BaHHUC, HAMMCHOBAHHUC
u3acinsa, MMCHa Y4aCTHUKOB, JaTa U T. 1.

N
e

Pucynoxk 6. llla6son nquarpammsl HMcrkasa

» Yenosek (Man) — MpUYMHBL, CBS3aHHBIE C YEJIOBEUECKHM (PAKTOPOM; BCE, KTO BOBJICUYEH
B TIpOIIECC.

» Mammmnel, o6opyznoBanue (Machines) — mpuuuHbl, CBsi3aHHBIE C 00OpYJIOBaHUEM;
O0opynoBaHKHe: KOMIIBIOTEPBI U HHCTPYMEHTBI, HEOOXOAMMBIE JUISI BBITOJIHEHHS PA0OTHI.

= Marepuanst (MaterialS) — mpuunHbl, CBSI3aHHbBIC C MaTEpHATaMHU; CHIPHE, KOMILICKTYIOIIUE,
KaHITOBApPHI, CJIOBOM BCE, YTO HYXKHO JIJIsl IPOU3BOACTBA KOHEYHOTO TPOTYKTA.

= Metonsl, TexHojorus (Methods) — mpuuYMHBI, CBSI3aHHBIE C TEXHOJOTHEH pPabOTHI, C
OpraHu3aIel MpoIecCOB; MPaBUIIa M MPOLEAYPHI, 3aKOHBI.

= Msmepenns (Measurements) — mpu4HHBI, CBSI3aHHBIC C METOJAaMH H3MepeHus. JlaHHbIe,
MOJTy9aeMbI€ B XOZI€ BBITOJIHEHHUS paOOTHI, KOTOPBIE HCIOIB3YIOTCS JJISl OLIEHKH KAa4ecTBa.

» OKpy>XEeHHUE: JaHHBIE, TIOy4yaeMble B XO/I€ BBIIIOJTHEHUS PadOTHI, KOTOPBIE UCTIONIB3YIOTCS
JUTSL OLIEHKU Ka4ecTBa.

[warpamMma NPUYMHHO-CNEACTBEHHOMO aHANKW3a KNKYeBOro NOKa3aTens
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Pucynok 7. IIpumep nuarpammsl Mcrkasa

3aoanue
Jlist BBIOpAHHOM CHCTEMBI, HCIIOJIB3YsS METOJI «MO3TOBOTO INTYypMay» OIPEICTUTEe

HanOonee 3HauuMmble TpoOaeMbl (2-3), TPENATCTBYIOIIME JOCTHXKEHHIO CHCTEMOMN



3asBJICHHOMH 11€JIH, a 3aTeM O(OPMHUTE 3TU POOIEMBI, C YUYETOM BBI3BIBAIOIIMX UX MPUYHH, B
BHJIE nrarpaMMel Mcukasa.

AJITOPUTM NOCTPOCHUSA:

Hlar 1: Onpenenute 00beKT aHanKu3a. Hanuimmre ero Ha 94ucTOM JIMCTE OyMaru.

Iar 2: 3aknrounTe ero rpaguuecky B NpsMoyroiabHUK. CieBa HalpaBo MPOBEAUTE
npsMyro JuHHIO («xpebeT»). Jlanee HanumuTe TiaBHbIE (DAKTOPBI, KOTOPHIE BIHSIOT Ha
[OKa3aTeab KauecTBa, 3aKIIOYMTE UX B IPSIMOYIOJIbHUKM U COEIMHUTE C «XpeOTOM»
CTpenKamu (B BHUJIE) «OOJBIINX KOCTEH XpeOTay.

Imar 3: Hanumurte npuyuHbl (BTOPUYHBIE), BIUAIOLIME HA TJIaBHbIC HPUYMHBI
(«OonpIvie KOCTH»), M PACIOJIOKUTE UX B BHUJEC «CPEAHUX KOCTEH», MPHUMBIKAIOMIUX K
«OonpiuMy. HanummuTe npuunHbel TPETUYHOTO HOPSI/IKA, KOTOPBIE BIMSIOT Ha BTOPUYHBIE
IIPUYMHBI, U PACIIOJIOKUTE UX B BUJIE "MEJIKHUX KOCTEN", IPUMBIKAIOIINX K «CPEAHUM.

Iar 4: ITpopanxupyiite GakTopsl 0 UX 3HAYUMOCTH M BBIIEIUTE 0CO00 Ba)KHBIE,
KOTOPBIE MPENIOI0KUTEIHHO OKa3bIBAIOT HANOOJIbIIIEE BIUSHIE HA MOKA3aTeNlb Ka4eCTBa.

Ilar 5: 3anuiuTe BClo HEOOXOAUMYIO HH(OPMALIHIO.

Ipumeuanue: 6 xauecmee MaxKosol MOJNCHO BbLOPAMb, HANPUMED, IKOHOMUUECKYIO
cucmemy Kakou-iubo cmpawuvl, NPpoOU3B00CME0 KAKO20-TUbO u30enus Ha NPOMbIULIEHHOM
npeonpusmuu u m.0. Obcyoume Ha NpaKMu4yecKoM 3aHAMUU, KAKYIO Npodiemy oHa
cooepoicum. Onpedenume e€ epanuybl, Yeib CYWecmeosanus U 3a0aiu, KOMopvle OHd
gvinonnsiem. Illocmpotime ouazcpammy Hcuxasa 05t OaHHOU Cucmembi.

Konmponwsnwie sonpocwi:

Uro Takoe 1eIb CYIIeCTBOBAHUS CUCTEMbI?

KakoBrsI cBoiicTBa 1ienu?

Kak ¢popmMymupyroTcs 1ieNib U 33J1a4d CYIECTBOBAHUS CHCTEMBI?

Kax onpenenuTs 11e1b CyIecTBOBaHUS CUCTEMBI?

J71st yero Hy»KHO AMArHOCTUPOBATh MPOOJIEMbI, BO3HUKAIOIIUE B cUcTeMe?

Kak cBs3aHbI 11€711 1 33]1a4¥ CYIIIECTBOBAHMS CHCTEMBI?

Yro Takoe AepeBo Lene U 3a1a4 CUCTEMbI?

B uéMm cyTh MeTOZ1a «MO3TOBOTO IITypMa»?

KakoB anroputm npoBeieHUus «MO3TOBOTO IITypMa?

0. [To kakuM KaTeropusM pactpeeNsiFoTCs MPUYUHBI BOZHUKHOBEHUS MPOOIeM
MIPU TIOCTPOCHUH auarpammel Mcrukasa?

RBOoo~Noo~LNE

JlabopaTopnasi padora Ne 4
MopeanpoBaHue cucTeM. AHAJIN3 HCTUHHOCTH, CXOACTBA, IMHAMUKH MoJieJiell 00beKTa
U npouecca

Lenv pabomut

O3HaKOMUmMbCsL HA NPAKMUKe CO 3HAYEHUEM NOHAMUSL «MOOEIbY, U3YYUMb MAKUe
ceoticmea mooenell, KAk KOHEYHOCMb, YHPOWEHHOCMb, npubnudxcénnocms. Hayuumocs
OYeHUBAMb ADEKBAMHOCb MOOEELL.

Hugpopmayusa

[oHATHS «MOIETBY M «MOJISTTMPOBAHUE» B ITOBCETHEBHOM JKU3HU COMPOBOXKIAIOT HAC
MOBCIOJTY: B MarasuHe UrpyIIeK Mbl BUIUM MOJETh aBTOMOOWIIS, C BUTPHH MOJHBIX MarasuHOB
Ha HaC CMOTPAT MOAECIN YE€JIOBCKA — MAHEKCHEI, B aTCJIIHE MbI O6’B${CH$IGM, 4TO XOTEIH OBl CHIMTB,
NpUBOAS B MpHMep (POTO MOHPABUBIIErocs MpeAMETa OJESKAbl MM €ro PUCYHOK, MBITAsACH
MOJITOTOBUTKCS K MOCIIEICTBUSIM MbI PUCYEM B BOOOPaKEHUU BO3MOYKHBIE MOJIENTU TTOCIEICTBUN
TOTO WJIM UHOTO PEATBbHOTO 11ara u T.1. (puc. 8).



Pucynoxk 8. [Ipumepsl Mojieliel 1 X peaTbHOTO BOILIONICHUS

Hcropudecku mepBOHAYAIBHO MOJCIBIO HA3BIBAM HEKOE BCIIOMOTATENBbHOE YCTPOHCTBO
WM 00BEKT, KOTOPBIN B OMpEeNICHHON CUTYallMU 3aMEHSJ JIPYroil 00beKT. DTO ompesencHre
HOCHJIO OYEHb «Yy3KWil» Xapakrep, IMO3TOMY TMOHATHE «MOJENbY» OTHOCHIOCH TOJNBKO K
MarepHalbHBIM O0BEKTAM CIICIIMAIBHOTO THIA: HAIIPUMEP, MAHEKEH - MOJICIh YEJIOBEYECKOTO
TeJa, 9ydesio - MOZENb Tella )KUBOTHOTO WJIM MTHIIBI, aKTep - MOJENb IEePCOHaXa MbEChl U T. I
JlanpHeliee OCMBICIIEHHE OCHOBHBIX OCOOEHHOCTEH MaTepuaibHbIX MOJIENeH MpUBeIIo K Oosee
TITyOOKOMY OIpeeeHuro.[2]

Mogenbio Ha3bIBaeTCsl HEKUI 00bEKT-3aMEHHUTEIb, KOTOPBIA B ONPEIETICHHbIX YCIOBUIX
MOXET 3aMEHUTh OOBEKT-OpPUTHHAN, BOCHPOHM3BOIS HHTEPECYIOIIME HAc CBOWCTBA H
XapaKTepUCTUKU OpPHUIMHANA, TP 3TOM UMesl CYIIECTBEHHBbIE MPEHMYIIECTBA TMepesl HUM WU
yI0OCTBO IS MCCIIEIOBAHUS (HATIISITHOCTb, IOCTYITHOCTD UCITBITAHHH, JISTKOCTH OTIEPUPOBAHUS U
mp.).

3ateM OBUTM OCO3HAHHBI MOJICTIBHBIE CBOMCTBAa UYEPTEXKEH, PHCYHKOB, CXeM, KapT, T.C.
PEATBHBIX 00BEKTOB UCKYCCTBEHHOT'O MTPOUCXOXKICHHS], BOTUIOLIAIOIINX HEKOTOPYHO a0CTPAKIIHIO.
PeanbHbIe mporiecchl ABMKEHUS paKeThl WM JIETATEIIBHOTO arapara MOTyT OBITh 3allUCaHbl C
noMoIIpio Habopa ypaBHeHHH, Gopmyrn, Tadbnui u udp (puc. 9). B pesynbrare mestensHOCTH
psina GU3MKOB, MATEMATHUKOB, (PUI0CO(OB U JIOTUKOB ObLIa CO3/1aHa TEOPUST MOJIETIEH.
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Pucynok 9. I'padux u3 crarsu ['Buno ¢on [lupke c pacueramu TpaeKTOpHil OJIETOB K
Benepe, 1933 1.

Mogenb Bcerja MOBTOPSET OPUTHMHAN C ONPENENEHHBIMU omymieHusMu. OOBIMHO 3TH
JOMYIIEHHST M SABISIFOTCS TEM, YTO OTJIMYACT MOJCTb OT BOCIHPOM3BOIMMOIO €0 OPHUIHHAIBHOIO
00BEKTA.



PaccMmoTpuM T1aBHBIE pa3inuyus MEXIY MOJENbI0 U JICHCTBUTENLHOCTBIO: KOHEUHOCTD,
YIPOIIEHHOCTh U MPUOIMKEHHOCTb. [2]

Koneunocts Mopeneil. Mup, 4YacTbl0 KOTOPOTO MBI SIBISIEMCSI, OCGCKOHEUYEH, KaK |
OecKkOHEeUeH JII00OH OOBEKT HE TOJBKO B MPOCTPAHCTBE W BPEMEHH, HO M B CBOMX CBS3SIX C
npyruMu oObekTamu. Tak, Hanpumep, PU3nIecKasi «TeopHsi CyNepCTPYH» BBIIBUTACT TUTIOTE3Y,
YTO MU3MEPEHHH, B KOTOPBIX CYIIECTBYET Hallla BeenenHast He MpUBBIYHBIX 3 WK 4 (TpexMepHoe
MPOCTPAHCTBO W BpeMs — HMEHHO Ha OSTOM OCHOBBIBAETCSI HM3BECTHAs «TE€OpPUS
OTHOCUTENTLHOCTHY), a 1enbiX 11 (10 mpocTpaHcTBeHHBIX U BpeMsi)! UYenoBe4ecTBO B IIEJIOM U
OTACTBHBIA YEJOBEK TAKKE OCCKOHEYHBI, TaK KaK SBIBIIOTCS YacThbl0 OECKOHEYHOIO
MIPOCTPAHCTBA, BKIIOUEHbI B HEMPEPHIBHbIC B3aUMOICWUCTBUS HAa YPOBHE (U3UKH, SKOCHCTEM,
COLIMAJIbHBIC Y UHBIE CPE/IBL.

OpnHako, eciii UMETh B BUJTy HE JIFOObIE HAIIIM Ka4eCTBa, a JIUIIb T€, KOTOPhIE OTIIMYAIOT HAC
OT JIpyrux OOBEKTOB, B TOM YHWCJEC M KUBBIX (K TAKUM KAa4eCTBAM OTHOCSTCS: MBIIUICHHE U
TPYI), TO, K COKAJICHHUIO, 3/1€Ch BOZMOKHOCTH MPHUPO/IbI OTpaHUYEHBI, KOHEUHBIL. MccnenoBanus
TOBOPST, YTO OIPAaHMUYCHBI M HAIIM COOCTBEHHBIE PECYPCHI, U BOZMOXXHOCTH — YUCIIO HEPBHBIX
KJIETOK MO3Ta, YHCIIO JICHCTBUIL, KOTOPbIE MbI IOJKHBI BBITIOJIHUTD B €MHUIYY BPEMEHH, BPEMS,
KOTOPOE MbI MOXKEM 3aTPaTUTh HA PEIICHHE KaKOW-JIMOO 3a7aui — OHO HE MOKET MPEBOCXOUTH
BpeMsl Hallleld CO3HATeNbHOW XM3HU. OTpaHUYeHbl W BHEIIHUE PECypchl (UeIOBEUYECKHE,
MaTepHalibHbIC, BPEMEHHBIE, PUPOTHBIC U JP.), KOTOPHIE MBI MOKEM BOBJI€Yb B KOHKPETHBIN
TpOLIECC MPAKTHYECKON WM TEOPETHUECKON IESITEIbHOCTH.

Bosnukaer mnpoTtuBopeure: HEOOXOIMMO TMO3HABaTh OECKOHEYHBIH MHUP KOHEYHBIMHU
cpencrBamu. Crioco0 MPeo0JieHHsI STOr0 MPOTHUBOPEUMs] COCTOUT B MOCTPOSHMH Mojeneid. H.
Bunep (0 HEM BBl MOXKETE MPOUYNTATh B KOHIIE 3TOM MPAKTUUECKOW pabOTHI) OTMEUAaeT B CBOMX
pabotax: «YacTHble MOJAENH, TP BCEM HMX HECOBEPILEHCTBE, — ITO EIUHCTBEHHOE CPE/ICTBO,
BBIpa0OTAaHHOE HAyKOM /il TIOHMMaHus wMupa. M3 3TOro 1mosokeHusT HE BBITEKAET
MOpaKEHYECKOM YCTaHOBKH. B HeM mMpH3HAeTcsi TONBKO TO, YTO TIJIABHOE OPYAUE HAYKU —
YeJI0BEYECKUM pa3yM, a 3TOT pa3yM — KOHEUEH».

Ho ecnn xoHeyHOCTH aOCTpakTHON Mojenu OeccropHa (OHa Cpa3y HaAENSIeTCsl CTPOro
(bMKCUPOBAHHBIM YHUCIIOM CBOMCTB, HAIPUMEp, KapTa JIOpOr), TO MaTepuabHbIe MOJIEINA — 3TO
Be/Ib HEKOTOPBIE BEIIECTBEHHBIE OOBEKTHI, & KaK BCIKHE OOBEKTHI, OHU OeckoHeuHbl. Hampumep,
aKTep — HEKOTOpasi MaTepualibHas MOJIENTb IEPCOHAXKa CIIEKTaKIIsl, OJJTHAKO aKTep B Tearpe Ooiee
MHOT000pa3eH, 4eM MpH UCTIOTHEHUH posid. KOHEYHOCTh MOJIENH B 3TOM CIIy4ae MPOSBIISIETCS
B TOM, YTO U3 BCEro HEOOO3PHUMOI0 MHOXKECTBAa CBOWMCTB OOBEKTA-MOJIENU BBHIOMPAIOTCS U
UCTIONIL3YIOTCSl JIMIIb HEKOTOpBIE CBOMCTBA, MOAOOHBIE HMHTEPECYIOUIMM HAac CBOHCTBaM
00BeKTa-opUruHala (apTUCT peaT3yeT TOIBKO MHTEPECYIOIHME Hac CBOMCTBA). Takum oOpazom,
MOJieJh M0100Ha OPUTHHATY B KOHEUHOM YHCIIE OTHOLICHUH. [2]

VYhpomeHHocte  Mozened. KoHeUHOCTP Monenu fAenaer  ee  yInpOLIEHHOCTh
Hen30e)KHON. YTPOUIEHHOCTh MOJIEIN B UEJIOBEYECKON MPaKTUKE SBISETCS IOMYCTHMOM,
JUIs OO0, Ja’ke OYeHb CEphE3HOM eI OKa3bIBAETCS BIIOJIHE JOCTATOYHBIM HEMOJHOE,
YIIPOIIEHHOE OTOOpa)KeHHUe IEHCTBUTENBHOCTH. bornee Toro, st KOHKPETHOW IENU TaKoe
YIPOIIEHUE SABISIETCS JaKe HEOOXOIUMBIM, MTOCKOIBKY U30BITOUHAS CIIOKHOCTH TMpUBEIIa ObI
K yIaJeHUI0O OT He€ H3-3a pACTbUICHUS BHUMAaHUS HCCIEAOBaTeNlsi Ha MHOXECTBO
BTOPOCTETICHHBIX (PAKTOPOB. YMPOIICHHWE SBIACTCS CaMbIM CHJIBHBIM CPEICTBOM IS
BBISIBJICHHSI TJIaBHBIX Y(PPEKTOB B UCCIEAYEMOM SIBJICHHU. DTO XOPOIIO BUIHO Ha MPUMEpPAx
Mozenel Gpu3nuku: abCOMOTHO YIPYTU yaap, aOCOMOTHO YEPHOE TENO, UCATbHBIN Ta3 U T.II.

Cnenyromass mpu4MHA  BBIHY)KJIEHHOTO  YIPOILIEHHUS ~ MOJENM  CBsi3aHa  C
HE0OXOIMMOCTBIO ONEPUPOBaHUS C HEW. JIOCTATOYHO CIIOKHO PEIIUTh OOJBIIYIO CIOKHYIO
HETMHEWHYIO CUCTEMY C OOJIBIITUM KOJIMYECTBOM MepeMeHHbIX. [1o Mepe coBepiieHCTBOBaHUS
BBIYMCIIUTEIILHON TEXHUKU M PA3BUTHSI COBPEMEHHBIX UHCIECHHBIX METOJIOB ATH YIIPOIIECHUS
JUKBUIUPYIOTCS WJIM YMEHBIIAIOTCSA, YTO CO3JAeT CYIIECTBEHHOE NPOJBUKEHHUE B
HCCIIENOBAHNM MHOTHX sBleHnii! EcTh M emie oauH, MOBOJBHO 3araJodyHbBIM acIIeKT
YIPOILLIEHHOCTH Mojelel. [louemy-To Oka3bIBaeTcs Tak, 4YTO U3 ABYX MOJENEH, OAUHAKOBO
OIMCHIBAIOUINX JAHHOE SIBJIEHUE, Ta, KOTOpas MpoIlle, Yale OKa3zbIBaeTcs OJukKe K ICTUHHOMN
npupojie oToopaxkaemoro siBieHus. [11]

KauecTBeHHBIE pa3nuuusi MEXIy OPUTMHAIOM U MOJENbi0 OyaeM CBS3bIBATH C
KOHEYHOCTBIO U YIPOIICHHEM, KOJTHYECTBEHHBIC — CBSI3aHBI C TEPMUHOM MPUOIMKEHHOCTb.



[TpuOIMKEHHOCTh MOJIEIH MOXET OBITh OY€HBb BBICOKOHW, HANIPUMEP, HEKOTOPHIC MOMIEIKI
MPOM3BEACHNN HCKYCCTBA Ja)ke SKCIEPThl HE MOTYT OTJIMYUTH OT OopuruHana. B apyrux
Clydasix TpHOJIMKEHHOCTh MOJENW BHUIHA Cpa3y U MOXET BapbUpOBaThCSA (HAmpuMmep,
3By4YaHUE OJHOU U TOH K€ IMECHH, 3aKOAMPOBAHHON B Pa3IUYHOM OUTpEHTE).

Bo Bcex ciydasx Mojaens — 3TO APYroil oOBEKT W pa3iuuus HenzOexHbl. Bemmuuny,
Mepy, CTeNeHb MPUEMIIEMOCTH PA3JIMYUsi Mbl MOXKEM BBECTH, TOJILKO COOTHECS €T0 C IIEJIbI0
MOJICJIMPOBAHUS, HAIPUMEP, TOUHOCTh HAPYUYHBIX YaCOB, BIIOJHE JOCTATOYHAS JUIsl OBITOBBIX
1IeJIeH, COBEPILIEHHO HEJA0CTATOUHA JIJI1 PErUCTPALlMM CIOPTUBHBIX pe3ybTaToB. [11]

Kpome npubamkeHHOCTH MOJIENH OTIPEICICHHYIO POJIb UTPAET aJIeKBATHOCTh MOJICIIH.

AJIeKBaTHOCTb — MOJTHOE WJIH MPEATOI0KHUTENHHO TOJHOE COOTBETCTBUE MEXKAY ABYMS
CYLIHOCTSIMHU, B YaCTHOCTH COOTBETCTBHE MEXy Uieel u ee npeameroM. [lo oTHomeHuo k
MBIIIJICHUIO U BOCHPUATHIO aJIEKBATHOCTh PACCMATPHUBAETCA KaK BEpPHOE BOCIPOU3BE/ICHUE
CBSI3€H U OTHOIICHUN OOBEKTUBHOTO MHpA.

Mopenb, ¢ TOMOIIbIO KOTOPOH YCIENIHO JOCTUTaeTcsi MOCTaBJICHHAs 1Lieb, OyleM
Ha3bIBaTh AJCKBATHOW A3TOW menu. TpeOoBaHWS TMOTHOTHI, TOYHOCTH, U MPABUIBHOCTH
(pu3nuyeckoro u ApPyroro COOTBETCTBHS) BBIMOJIHAIOTCS HE BOOOIIE, a JHIIb B TOW Mepe,
KOTOpasi AOCTaTOYHA JUIsl IOCTHXKEHUS LEJIM MOJIEIUPOBAHUS.

B psine ciiydaeB ygaetcs BBECTH HEKOTOPYIO MEpY aJIeKBaTHOCTH, T. €. YKa3aTh CIOco0
CPaBHEHHUS JBYX MOJIEJIEH KaK CTENEHb YCIEIHOCTH JOCTUKEHMS eI ¢ UX oMolbio. Eciu
K TOMY K€ Takoil crmoco0 MpuBeIeT K KOJWYECTBEHHBIM OLIEHKAM, TO 3ajada yIydlleHHs
MOJICNI CYIIECTBEHHO obiserdaercs. TONBKO B TaKMX CIydasX MOYKHO KOJIMYECTBEHHO
CTaBUTh BOMPOCHl 00 MACHTU(UKAIMHU MOJENIU, T. €. O HAXOXKICHUH B 3aJlaHHOM KJlacce
Mojienieli HanboJiee afeKBaTHOW M 00 MCCIEIOBAaHWHM YYBCTBUTEIBHOCTH M yCTOWYHBOCTH
Mojeneil (T.e. 3aBUCHMMOCTH MEpbl aJeKBaTHOCTH OT TOYHOCTH), 00 ajamTaly Mojeneit
(HaCTpOMKHM mMapaMeTpOB MOJIETH C IICJIbI0 TIOBBIICHUS aJeKBaTHOCTH). OLEHUTH
a/IeKBaTHOCTH Pa3pabOTaHHOI MOJENN peaabHO CYIIECTBYIONIEH CUCTEME MOKHO, UCIIONIb3Ys
CpaBHEHHE U3MEPEHUI Ha pealibHOM cHUCTEME U Pe3yiIbTaThl SKCIEPUMEHTOB Ha MOJAEIHU. JTO
MOXHO CJIeaTh:

— TI0 CPEJTHUM 3HAYEHUSM OTKIMKOB MOJIEITH U CUCTEMBI;
— MO JUCHEPCUSIM OTKIOHEHUH OTKJIMKOB MOJEIHU OT CPEAHEr0 3HAYE€HUs] OTKIMKOB

CUCTEMBI;

— [0 MakCHUMaJIbHOMY 3HAYEHUIO OTHOCHUTEJIbHBIX OTKJIOHEHUH OTKJIMKOB MOJEIHU OT

OTKJIMKOB CHCTEMBI.

['maBHas IEHHOCTH MOJIENIEH COCTOUT B TOM, YTO OHU CO/IEPKAT OOBEKTUBHYIO UCTUHY,
T. €. B 4YEM-TO NPaBWIBHO OTOOpakarT Mozenupyemoe. OpHako, Kpome Oe3yCIOBHO
WUCTUHHOTO COJepXKaHMs, B MOJETH BCErja UMEeTCs U YCIOBHO-UCTUHHOE (T. €. JHIIb MPHU
OTpEeICNICHHBIX YCIOBUSIX) U MPEANOI0KUTEIHO-UCTUHHOE (T. €. YCIIOBHO-UCTUHHOE TpU
HEU3BECTHBIX YCIOBUsX). ClenoBaTenbHO, B MOJIENSIX BCET/Ia €CTh M JIOXKHOE COJIEp>KaHue.
[Ipu 5TOM B KaXIpIX KOHKPETHBIX YCJIOBHSIX OBIBAET HEM3BECTHO TOYHO, KaKOBO K€
(hakTUYECKOE COOTHOIICHNE UCTHHHOTO U JIOKHOTO. OTBET JaeT TOJNBKO MPAaKTHKA.

3aoanue 1

BreiOpath crucTeMy W HCCIeIOBaTh €€ Ha MPEIMET CO3JaHUS Pa3jIMYHbBIX MOJICIICH.
Pa3zpaborate u chenath onucaHue aOCTPAKTHOW M pealbHONW MOJENeld OJHOTO U TOTO Ke
oOBekTa/mporiecca.

3aoanue 2

BrimoHuTs aHaM3 00enX MOJIENel ¢ TOUKH 3peHHS] MX KOHEYHOCTH, YIPOIIEHHOCTH U
MpUOIMHKEHHOCTH OTHOCUTENBHO opuruHaia. O00CHOBATh X aJeKBATHOCTb.

Konmponwvnsie éonpocwi

Yro Takoe MoAeab?

st uero Hy)HbI MOJETU?

B uém 3akntouancs nepBoHaYaIbHBINA CMBIC TOHSATHS «MOJETb»?
Kaxkwne BuapI Mojesel Bel 3HaeTe?

B 4ém 3akiroyaeTcsa KOHEYHOCTL MOJENICH?

B uém 3akirouaercs ynpoeHHOCTh MOJeIen?

oakrwhE


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

7. B uém 3akirovaeTcst IpHOIMKEHHOCTh MOJIEIeH?
8. Uto o3Hauaet BepakeHne «IIpakTuka — KpUTEpUid UCTUHBI)?
9. Yro Takoe aieKBaTHOCTh MOJCIN?
10. Kak M0xHO TpOBEpHUTH aICKBATHOCTh MOJACIN?
JlabopaTopnasi padora Ne 5
Buabl moaesieii. MogenupoBanmne 00beKTa/mpoiecca ¢ HCIoJIb30BaHUEM PA3JIHYHBIX
CI0CO00B BOILIOIIEHHS

ILlenv pabomut
H3zyuums xknaccugurkayuro moodeneii no pasiuyHvim ochosanusm. Oceoums npasuia
nocmpoenus aneopumma. Hayuumoca cozoasams mooenu npoyecca u oovekma.

Hugpopmayusa

B XX Beke nonstue Mojieiv CTaHOBUTCS Bce OoJiee 00IIMM, OXBAaThIBAIOIIUM U peajIbHbIC,
W ujeanbHbIe MOJEU. PealbHble — 3TO MaTepuallbHbIC WM a0CTPAKTHBIC, HO PEATMCTUYHBIC
MoJienu (KyKia, TOPOXKHBIN 3HaK). MaeanmbHble — 3TO Te€, YTO CYIIECTBYIOT TOJBKO B HaIlleM
BOOOpaKEHNH, HalpHMep, TeOMETpHYecKas TOYKa (MareMarhka), WAeaibHbId Tra3 ((pu3mka),
AJIACTUYHBIA PHIHOK (IKOHOMHKA).

[locrenenHo Obuia OCO3HaHA BCEOOLIHOCTh MOJIEIUPOBAHUS, ITOBCEMECTHOE DPa3BUTHE
KOMITBIOTEPHON TEXHUKHU TPEIONPEISIUIIO MOSBICHUE MOJENel Jaxe B TeX 00nactsx, IIe 9TO
ObUIO CIIOHO TIPEACTABUTH W3-32 HEBO3MOXKHOCTH BOCIIPOM3BECTH YCIOBHS WM CIOKHOCTH
MaTeMaTUYECKOro OIMCAHUSI.

Moienb MOCTENEHHO CTajla OCHOBHBIM CIIOCOOOM CYIIECTBOBAaHMUS U Pa3BUTHS 3HAHUIL.
BoNbIIMHCTBO CHUCTEM M3Y4arOTCsl CEro/IHS MMEHHO Ha MX LEeNeBbIX MoJeisiX. COOTBETCTBEHHO
BBIPOCJIA U KOMIUIEKCHOCTh OIMCAaHUSI CHCTEM MpW moMomu Mmojeneu. IlosBuics naxe Takoit
TEPMHUH «CHUCTEMa CHUCTEM», KOTOPhIM 0003HAYAIOTCS CHCTEMBI, COCTOSILUE U3 APYTUX CHUCTEM,
T.€. yacTel, 00JaJatolX CBOMCTBOM aBTOHOMHOCTH, CHOCOOHOCTH HE3aBHCUMO CYIIECTBOBAThH
Ipyr OT Jpyra, WCHONHSS CBOIO COOCTBEHHYIO 3aady IO JOCTH)KEHHIO IeTM U BHOCS
CYIIECTBEHHBIN BKJIAJ] B IOCTHKEHHUE LIEJTH OOIIEH C IPYTUMHU CUCTEMaMH CUCTEMBI.

OueBHIIHO, YTO Pa3TUYHBIE MOJENM MOTYT OBITH KIACCH(PUIUPOBAHBI MO HEKOTOPHIM
MIPU3HAKaM, YTO, HANpUMEp, CYLIECTBEHHO OOJierdaeT BBIOOp HCCIIEloBaTeNs IpU aHan3e
OYepeTHON CUCTEMBI M BEIOOpE MPOTOTHUIIA ISt co3AaHus e€ Moenu. [14]

MpI ye BBISICHIIIN, YTO MOJIETIh SIBJISIETCS] HE TIPOCTO 00pa30M-3aMEHUTENIEM OPUTHHANA, HE
TOOBIM €ro 0TOOpaKeHHEM, a OTOOpaKEHHEM IENEBBIM. DTO OJHO U3 TJIABHBIX CBOMCTB JIFO00I
Mozaenu. [loaTomy MoJenb 4enoBeYeckoro Tena Jyisi XUpypra u Ui CKyjiblnTopa OyAeT UMETh
MIPUHIUITHATIBHBIE Pa3InyKsl, TOCKOJBKY IEJIb UCCIIEIOBAHUS Y HUX OYy/IeT pa3IryarhCsl.

Takum oOpaszom, 11 pa3HbIX Leneil TpeOyrTCsl pa3Hble MOJENH, T0ITOMY MHOXECTBO
MoZeNed MoApa3AeNsaoTcs nmo Tunam neneu. Llenum pasgenstorcs Ha TEOpEeTUUECKHE U
MPAKTUYECKUE U TI0ITOMY MOJIEIH, KOTOPHIE COOTBETCTBYIOT KaXXIIOM W3 HUX, YCIOBHO
JIeNATCS. Ha TO3HABaTeNbHbIE M TparMaThueckue. HaumOonee HArIsIHO pa3HUIA MEXKIY
MMO3HABATEIFHBIMU W TIPAarMaTUYECKUMU MOJICTISIMUA TIPOSIBIISIETCS. B WX OTHOIIEHWUH K
OpUTHHAJY B MPOIIECCE AESITEbHOCTH.

[To3naBaTenbHbIC MOIEIU SABASIOTCS (POPMOW OpTraHU3AIMU W TPECTABICHUS
3HAaHUM, CPEICTBOM COEIMHEHUS HOBBIX 3HAHUM C yxe uMmerommmucs. [lo3HaBaTenbHas
JeSTETPHOCTh OPUEHTUPOBAHA B OCHOBHOM Ha MPUOIMKEHNE MOJICIN K PeaTbHOCTH, KOTOPYIO
MoJenb oToOpaxaer. DJTo (opMa oOpraHU3allMd U TPEICTABICHUS 3HAHHM, CPEICTBO
COCIMHECHHSI HOBBIX M CTapblX 3HaHWH. [lo3HaBarenbHass Mojzenb, Kak MPaBHUIIO, SBIISETCS
TEOPETUYECKON MOJIENBIO.

[Iparmatnueckre  MoOIENM  SIBISIIOTCS  CPEJICTBOM  VIPABIICHUS, OpTaHHU3AIUN
MPAKTUYECKON JIeATETHHOCTH, MPEICTABICHUS O0pPa3IOBO MPABUIBHBIX JCUCTBUN WIU UX
pe3ynbrata, T. €. HJealbHBIM IPEACTABICHUEM JIOCTUTHYTHIX 1ened. Vcnonb3oBaHue
MparMaTU4IeCKuX MOJIEJICH COCTOUT B TOM, YTOOBI MPU OOHAPYKEHUH PACXOXKICHUN MEKITY
MOJIETIbI0O U PEalbHOCTHhIO HANpaBUTh YCHIIMS Ha H3MEHEHHE peajJbHOCTH TakK, UYTOOBI
MPUOIU3UTH peaTbHOCTh K Moienu. [IparmaTrueckre MOAeT! HOCST HOPMATHUBHEIN XapakTep,
poJIb 00pa3iia u cTaHAaapra. ITo, Kak MpaBWIIO, MPUKIaIHbIe Moaenu. [1,15]



JpyruM TNPUHOUNOM KJIacCUPUKAMKM LeJIeld MOJSTHUPOBAHUS MOXKET CIYXHTh
JI€JICHUE MOJIETIEH Ha CTaTUYECKHUE U TMHAMUYECKUE.

Mopens Ha3bIBaeTCsl CTaTUYECKOM, €CIIM Cpeau IapaMeTpOB, y4acTBYIOIIUX B €€
ONMCaHWM, HET BPEMEHHOro mnapamerpa. Crarndeckas MOJAENb — MOJEIb KOHKPETHOIO

COCTOSIHHSI 00BbEKTa, CBOETO poJia «MOMEHTaNbHas (oTorpadusi», Hekuii cpe3 (puc.10).
INutocdepa
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Pucynox 10. Cratuueckast Mojiesib 3eMJIM B pa3pese

B Tex cinyuasix, Korja e CBsi3aHbl He C OJTHUM COCTOSTHUEM 00BEKTa, a C Pa3IudusIMu
MEXKy COCTOSIHUSIMHU, BOSHUKAET HEOOXOIUMOCTh B OTOOPaXKEHUH MPOI[ECCa U3MEHCHHS
cocrossHUM. Takas MoJielIb — THHAMHYECKas (HapuMep, MOJETb YBOIIOINH )KHUBOTHOT'O U
pacTHUTENBLHOrO Mupa, puc. 11).

Bpem
Pucynok 11. Mojenb 3BOIOIMH YeI0BeKa

Korpga 3axoauT peus 0 AMHAMUKE MOJEIICH, TPUHSATO TOBOPUTH, YTO MOJIEIH MPOKUBAET
HEKUH )XKM3HEHHbIN IUKI. Kak 1 BCE B 3TOM MHpe, MOJIENIN MTPOXOAAT CBOM JKU3HEHHBIN MYTh:
OHH BO3HHUKAIOT, PA3BUBAIOTCS, YYACTBYIOT B COTPY/THUYECTBE MJIH CONIEPHUYECTBE C IPYTUMHU
MOJIEJISIMH, YCTYITA0T MECTO 00JIee COBEPIICHHBIM MOJICIISIM (Yachl: IECOYHBIC —> BOJSHBIC >
Jajnee = MeXaHHYeCKHe —> KBapIieBble —> 3JIEKTPOHHbBIC = aToMHbIe). OTHU MOJIENHN )KUBYT
JIOJIbIIIE OTAENBbHBIX JIFOJEH, U TOTIA 3TAIbl )KU3HEHHOTO LIMKJIa MOJENIe U3Y4atoTCsl B BUJIE
UCTOPUU TOM WM WHOW oO0JacTW 3HAHUM WM JESTeNbHOCTH (MCTOpUS aBHUAINH,
TEIJIOTEXHUKHU, CTPOUTENBCTBA, aKTEPCKOIO0 HMCKycCTBa M T.1.). JKM3HEHHBIM LUKI JIPYTUX
Mojiefiel JOKeH ObITh 003aTeNbHO 3aBEPIIEH B 0003pUMBIN CPOK, U TOTJIa [TEPEXO0/1 OT 3Tana
K JTaly CTaHOBUTCS TEXHOJOTMYECKUM JEMCTBUEM, JOJHKEH BBIMOJHATHCS KaK MOXHO
s dexTuBHee (ObICTpEE, TyUIIe U JEHICBIC). ITO HEBO3MOXXHO 0€3 MOJIETUPOBAHUS CAMOTO
mpoiiecca MOJEIUPOBAHUS, T. €. AITOPUTMHU3ALMM 337a4d MOJEIUPOBAHMS: IPOECKTHOU
NEeSTeTPHOCTH,  M300peTaTeNbcKkoro  moucka, co3ganust CAIIP, wmuTanmoHHOTO
MOJEJIUPOBaHUA. [ 2]

Besikuii iporiecce Tpy/ia ecTh AATEIbHOCTh, HalpaBJIEHHAs Ha JOCTHXKEHHUE OTpeIeIIeHHOM
uend. Pa3nuuHble BUIBI 1IEJIEBOM JEATEIIBHOCTH YEIOBEKa CBS3aHHBI C  Pa3IMYHBIMU
npodeccussMu: paboUMid, KPECThIHUH, CIIOPTCMEH, CTYACHT U T.J. OTIBIX, pa3BlIeueHUE, UTPHI,
X000H 0OBIYHO HE PACCMATPUBAIOTCS KaK TPYH, HO UX IENIeBOI XapakTep Toxke oueBueH. Llens —
MO/JIENIb HEKOTOPOTO COCTOSIHUS YEJIOBEKA, HA PEATM3ALINIO0 KOTOPOU M HAalPaBJIeHa e TEIbHOCTb.
OcwMmbIclieHHas yenoBeyecKast IeITEIbHOCTh BCEr1a OCYIIECTBIIECTCS 0 ONPEETICHHOMY ILIaHYy.
Anroput™m — 00pa3 Oyaymiei IesTelIbHOCTH, €€ MOAETh. PaccMOTpuM, 9TO Takoe alirOPUTM H
KaKUMU CBOWCTBaMHU OH 00Ja/1aer.



ANroput™M — TOYHOE IpeAnucaHue, chopMyIupOBaHHOE HAa MOHATHOM HCIOJIHUTEIIO
A3bIKE, HAUMHAIOILEECS] C MPOU3BOJIBHOTO HCXOAHOTO JTAHHOTO (M3 HEKOTOPON COBOKYIHOCTHU
BO3MOJKHBIX JJISi TAHHOTO JITOPUTMA MCXOAHBIX JAHHBIX) W HAINPABICHHOE Ha MOJY4YECHHE
MOJIHOCTBIO OMPEJEIAEMOr0 ITUMHU UCXOIHBIMU JJTaHHBIMH PE3yJIbTaTa.

Anroputm o0nagaer psoM cBoiCTB. PaccMoTpum ux mogpobHee.

JIMCKPETHOCTh — AJITOPUTM COCTOUT U3 KOHEYHOT'O YHMCJIa ONMCAHUM I1aroB U 3THU IIaru
BBIIIOJHAIOTCA B JUCKPETHOM BpEMEHM, T.€. 3TH JI0Oble [Ba IIara pasAeieHbl IpU
UCIIOJTHEHUU KOHEYHBIM, HEHYJIEBBIM OTPE3KOM BPEMEHH.

DNEeMEHTapHOCTh MIaroB — o00beM paboThl, BHIMONHSIEMOW Ha JOOOM Iare,
OIpeNIeNIAeTCSl HEKOTOPOM KOHCTAHTOM, 3aBUCSAINEH OT XapaKTePUCTUK HCIIOJIHUTENS]
QITOPUTMOB, HO HE 3aBUCAIMICH OT BXOJHBIX TaHHBIX M MPOMEXKYTOUHBIX 3HAYCHHUH,
MOJTy4aeMbIX aJITOPUTMOM.

MaccoBOoCTh — BXO/IHBIE JJAaHHBIE JUISI aJITOPUTMa MOTYT OBITh BEIOPAHBI U3 HEKOTOPOTO
MHOeCTBa 3HaueHui. Eciin BXOAHbIE JaHHbIE YHUKAJIbHBI, AJITOPUTM BCEr'/la 10JIKEH JaBaTh
OJIUH U TOT K€ pPe3yibTar.

OnpeneneHHoCTh — Ui KaXA0To I1ara MOTyT ObITh 10 HaOOpy MCXOIHBIX JUIs Ilara
JAHHBIX OJHO3HAYHO BBIYMCIICHBI PE3YJIbTAThl BBIMOIHEHUSI 1IAra.

KoneuHocts — 3amaua OyaeT pelleHa, €ClIM IOCTPOEH alIrOpUTM, MPHUBOJAIMN K
pe3ysibTaTy — PELIeHUIo 337auu. B gaHHOM ciyyae roBOpST, 4TO 3ajaya alrOpUTMUYECKU
paspemnMa. Ecnu 1is 3a7auM He CyLIECTBYeT ajropuTMa pelleHus, TO 3ajada sBIsSeTCs
AITOPUTMHUYECKH HEPA3PEIIMMOM.

HmeroTcss  3aKOHOMEPHOCTM  JMHAMHUKU — MOJeNei, mpoiecc MOJeTUpOBaHMS
CTPYKTYpUPOBaH, OPraHU30BaH, T.€. aITOPUTMU30BAaH, U COCTOUT W3 MOCIIEI0BATEIbHOCTH
3TaroB. DTallbl OTINYAIOTCS KaUeCTBEHHO, KOHKPETHBIMU LIEJISIMU U JIOJIKHBI BBIITIOJHATHCS B
olpeziesIeHHOM ociieioBareabHocTu (puc.12).

PazpaboTka Pa3paboTka
TEXHHIECKOTO TEXHUYECKOTO
3aJaHus MPOEKTa
Pazpabotka PazpaboTka
OTIBITHOTO pabouero
obpasna IpOEKTa
Brimyck MaccoBoe
MEJIKOM cepun MIPOU3BOJCTBO

Pucynok 12. Dramnbl KOHCTpYHPOBaHNS HOBOM TEXHUUECKON CUCTEMBI

Jpyroii mpuMep AaeT peKOMEHJALMHU MO IOCIEAOBATEIBHOCTH IPOBENCHUS ITAIlOB
HMHUTAIMOHHOTO MoieupoBanus (puc. 13).

DopMUpOBaHUE 1IEJIEH MOIEITUPOBAHUSL
AbcTpakTHas MOJIENb
WNmurannoHHass MOIenb
Hccnenoanne u 00padorka

WHTepnpeTamys pe3yabTaToB

Pucynok 13. Dranbel IMUTAalIlMOHHOTO MOJEIUPOBAHUS CUCTEMBI



CriocoOs1 BoTuTOIIEHHS MOIesIei. MBI pacCMOTpeNH, KakKhue CTOPOHBI 00BEKTa-OpUTHHATIA
OTpakaloTcsi B Mozienu. Bua Monenu 3aBHCHUT OT TOTO, Kakasi CTaBUTCS Li€Nb, [10JI KOTOPYIO
cTpoutcst Mmojnenb. Ilepeiinem Temepb K pacCMOTPEHUIO TOrO, Ha YEM OCYILIECTBISIETCS
MOJICIMPOBAHUE, T.€. U3 Yero cTpoarcs Mojenu. Ecin yenoBek co3maeT MOJeNlb CO3HATENBHO,
TO TIEpe]] HUM HMMEIOTCS JBa THUIAa MaTepuasoB JJIsi MMOCTPOCHHS MOJIEICH: CpecTBa CaMOro
CO3HaHUS U CPEACTBA OKPY)KAIOIIEro MaTepHabHOIO MUPA, T. €. aOCTpaKTHbIC (UeaTIbHbIC) U
MaTepHualIbHbIe MOJIENH (PeaIbHbIE, BELIECTBEHHBIE).

AOCTpakTHBIE MOJENU — UACATbHBIE KOHCTPYKIIMH, TOCTPOCHHBIC CpPEICTBAMU
MBIIIJICHUS, cO3HaHUsA. K aOCTpakTHBIM MOJEISIM OTHOCSTCS, TPEXKJIEC BCETO, CHUMBOJIbHBIE
KOHCTpYKUMU. CHMBOJIbHBIE MOJENU SBJISAIOTCS CBOEr0 poJia KOHEYHOM MpPOAYKIIHEH
MbIieHUs.. CHMBOJIBHBIE MOJETH JEeNATCs Ha (OPMAIM30BAHHBIE U SI3BIKOBBIC MOJICIH.
dopmann3oBaHHbIE MOJIETTH — 3TO MaTeMaTu4yecKue, GU3NIecKre MOJIeIH, T.€. BbIpayKEHHBIE
B BUJe HAOOpOB MaTeMaTH4eCKUX CUMBOJIOB. OHU 00JIafaroT HAauOONbIICH TOYHOCTHIO U
OJIHO3HAYHOCTBIO MHTEpIIpETau. [2]

BTopoil T CUMBOJIBHBIX MOJENIEW — 3TO A3BIKOBbIE Monenu. EcTe opurmHan —
YEeJIOBEK, U €CTh €ro CHUMBOJIbHAs MOJETb — CIIOBO «UYEJIOBEK». SI3bIK U MBINIJICHUE
HepazaenuMbl. Ha ecTeCTBEHHOM $3bIKE MBI MOXEM TOBOPUTH 000 BCEM, OH SBJISIETCS
YHHUBEpPCAIBHBIM ~ CPEJIICTBOM  TOCTPOCHHUS  JIIOOBIX  aOCTpaKkTHBIX  Mojenei. Ota
YHUBEPCAIBHOCTh OOECIICUMBAETCS BBEJACHHUEM B S3bIK HE TOJBKO HOBBIX CJIOB, HO H
BO3MOKHOCTBIO TIOCTPOCHHUSI Bce 0oJiee pa3BUTHIX SI3BIKOBBIX Mojeled (cioBo =
npeUIoKeHne = ab3all = TeKCT). Y HUBEPCATbHOCTD SI3bIKa JJOCTUTaeTCs, KPOME BCETO, €IIle
U TEM, YTO A3BIKOBBIE MOJIEIH BcCerjaa 00JIaaroT HEOJHO3HAYHOCTHIO, PACILIBIBYATOCTHIO U
HEONpeIeIeHHOCThIO (puc. 14, a, 0, B).

Pucynok 14. Dranbsl IMUTAlIMOHHOTO MOJIEIMPOBAHUS CUCTEMBI

OAHO U TO K€ CJIOBO MOXET 0003HayaTh a0COJIIOTHO NMPOTHUBOIOJIOKHbIE JEHCTBUS B
3aBUCUMOCTH OT KOHKPETHOI'O KOHTEKCTa. MHOT03Ha4HOCTh U MHOT'OBAPMAHTHOCTH CIIOB
MO3BOJISIET CPEJICTBAMHU SI3bIKA CMOJEJIHMPOBATh JIOOYI0 CUTYyallMi0 C JOCTaTOYHOM MJis
OOBIYHBIX MIPAKTUYECKUX LI€JeH TOUHOCTBIO.

[IpuOIM3NTENBHOCTE — HEOTHEMJIEMOE CBOMCTBO S3BIKOBBIX Mozenel. Yenosek
NPUXOJUT K MOHUMAHUIO JTAHHOM S3BIKOBOW MOJEIH, MPEooJIeBas €€ pacijbiBYaToOCTh U
MPUOIN3UTENBHOCTD, TOJIBKO Ha MPAKTUKE CTAIKUBASCh C OPUTHHATIOM.

PaccmotpuM Tenepb Bubl MaTepUaIbHBIX (PEalbHbIX, BEIIECTBEHHBIX ) Moieneil. UToObI
HeKasi MaTepuagbHas KOHCTPYKIMS MOTJIa ObITh OTOOpaKeHHEM OpUTHHAala, T. €. 3aMellaia B
KaKOM-TO OTHOILLIEHHH OPUTHHAT, MEXIY OOBEKTOM M MOJENBIO JIOJDKHO OBITH YCTAHOBIJICHO
OTHOILEHHE TMOX0XKECTH, MOA00Ms. EcTecTBEeHHO, YTO OpUIHHAI U MOJENIb HE MOTYT OBITh
OJIMHAKOBBI BO BCEM (BCIIOMHMM IIPO YIPOIIEHHOCTh M MPHOMMKEHHOCTH Mojieneit). PaccMoTpum
THUTIBI BO3MOKHOTO TI0100MST MaTepUaTbHBIX MOJICTICH.

[Ipexxne Bcero, BO3MOXKHO TI0/100M€, YCTAHOBHBIIEECS B pe3ysbTaTe (HH3UYECKOro
B3aUMOJICHCTBYS B TIPOIIECCE CO3aHMUS MOJIEITH. DTO MOXKET OBITh (poTOrpadusi, MOIEITH TTOE3/10B,
TypOMH, TUIPOTEXHUYECKUX COOPYKEHUI, MAKEThI 3aHIH, KYKJIbl, [I1a0JIOHbI, BEIKPOMKU U T.II.
Takoe momoOue Has3biBaeTcs NMpsAMbIM (M reomerpuyeckuM). Ho xak Obl HU ObuTa XOpoia
MOZIeNb, OHA BCE-TaKW JIMIIb 3aMEHHUTENhb OPUIMHAJA, BBINOJIHIET O3TY pOJIb TOJIBKO B
OIIpeIeNICHHOM OTHOIIEHUH. Jlaxe Toraa, Koraa Mozenb NpsMOro Nofo0Hs BBIIOIHEHA U3 TOrO
KE Marepuana, 4yTo W OpPUTMHANI (TaKoe MOJ00MEe HA3bIBAeTCS CyOCTPAaTHBIM), BO3HUKAIOT
npo0JIeMbl IIEpeHoca PEe3yJIbTaToOB MOJIEMPOBAaHUS HAa OpurvHal. EcTe psin Hayk, KOTOpbIE
3aHHUMAIOTCS IEPEHOCOM PE3YJIbTAaTOB, ITOJIyYEHHBIX HA MOJIENIN IPUMEHHUTENILHO K OPUTHHATTY.



Teopust mogobus u puzuueckoe MoJETUPOBAHUE Pa3padaThIBAIOT CIIEHUATBHBIC KPUTEPUU U
MacITa0sl IpH paboTe ¢ MOJCIISIMU U TIEPEHOCE ITUX PE3YIHTATOB HA OPUTHHAIL. [2]

Jpyroii Thn momoOHs Ha3bIBACTCsl KOCBEHHBIM, 3TO CIIy4ail, KOrja momo0He MexIy
OPUTMHAJIOM U MOJIENIbIO0 YCTaHAaBJIMBAETCSd HE B pe3yJbTare CpaBHEHUS HX (PU3HUECKOro
B3aMMOJICHCTBUS, @ OOBEKTUBHO CYILECTBYET B MPUPOJE, OOHAPYKUBACTCS B BUJIE COBIAJCHUS
WK I0CTAaTOYHOM OIM30CTH MX aOCTPAKTHBIX MOJIENICH U MOCTIE ATOTO UCIIONB3YETCS B MIPAKTUKE
peanbHOro mMozenupoBanust. OTCr01a BO3HUKIO MAaTEMaTHUYECKOE MOJEIMPOBAHUE PA3IMYHBIX
IIPOLIECCOB.

Ponp monenelt, o0nanaronmx KOCBEHHBIM MOJAOOMEM OpUTHHANA, BEJMKA B IPAKTHKE:
BOJSIHBIE YaChl, IECOYHBIE, ATOMHbIE — QHAJIOI BPEMEHU; MOJOIBITHBIE KUBOTHBIE — AHAJIOT
YeJI0OBEYECKOI0 OpPraHu3Ma; aBTONWJIOT — AHAJIOT JIETYMKA; MUIIEHb — AHAJIOI MPOTUBHUKA.
Yacto anpTepHATUBOM TaKuUX MOJeNed MOryT OBITh TOJIBKO Apyrue mojenu. Hampumep,
MOJIEIb TEXHOJIOTMYECKON JIMHUU TPEIIPUITHS COAEPKUT B KAYECTBE COCTABIISIOIINX MOJEIU
paboThI 1IEXOB, @ OHU, B CBOKO OY€pe/lb, — MOJIENM PabOThl OTNENBHBIX arperaroB U MOJEIU
PabOThI OTIENBHBIX Y3JIOB U MEXaHU3MOB.

Hpyroit Tunm monoOus HasbiBaeTcs YCJIOBHBIM. llogoOme Monmenu u opuruHaga He
SIBJISIETCS] HU MPSIMBIM, HU KOCBEHHBIM, @ YCTAHABJIMBAETCS B PE3YJIbTaTE HEKOTOPOT'O COMJIAILICHUS
UCTIONB3YIOIMIMX €€ CTOPOH (JICHBI'M = MOJIENIb CTOMMOCTH, YEPTEKH = MOJIEIH KOHCTpyKuun). C
MOJICJISIMU  YCJIOBHOTO TOAOOHS TPHXOAUTCS HWMETh JIEJ0 YacTO, TOCKOJIBKY OHHU SIBIISIFOTCS
CIOcOO0OM MaTEepPUAILHOTO BOIUIOLICHUS! aOCTPAKTHBIX MOJENel, X BEIIECTBEHHOW (HOpMOIL.
BCE-TaKM COXPAaHUTh BO3MOXKHOCTh BO3BpAILICHUS B aOcTpakTHyIO opmy. Takoe cormamieHue
MIPUHUMAET BUJI COBOKYITHOCTH MIPABUII JJISl TOCTPOEHUS MOJIENIeH YCIIOBHOTO MOI00HS ¥ TIPABHJI
1oJjb30BaHusl uUMHU. [lprmepamMu MOryT BBICTYNATh IIMPOKUN KJIACC MOJENEH, CBSI3aHHBIX C
YeJI0OBEYECKOM JIEATEIIbHOCTBIO: TMCbMEHHOCTh, HOTHAsl TPaMOTa, KapThl MECTHOCTH U T. IL.[2, 11]

Xo0T4 ycia0BHOE N0100M€E, B IPUHIMIE, U HE TpeOyeT (GaKTHUECKOro CXO/ACTBA, HO OHO
JOJDKHO CTPOUTCS C YUYETOM OCOOCHHOCTEH 4deloBeKa — CO3/aTelisd U MOTpeOuTens Mojeneit
yCI0BHOTO TIo00ust. Beibop cumBoimky ai1st 0003HaYeHHs (P TOIBKO Ha MEPBBIA B3I
Ka)XeTCsl MIPOU3BOJIbHBIM: Ha MPAKTUKE apaOckas CUMBOJIMKA, B KOHIIE KOHIIOB, BBITECHUIIA
PUMCKYIO M3-3a CYIIECTBEHHOIO pa3inuus U yJ00CTBa pyYHOTO BHIIIOJHEHUS ONepaluil Haj
3HaKaMu uucell. B kommprloTepax s XpaHeHus M oOpaOOTKH HCHOJb3yeTCs TOJIbKO
JBOMYHAasl cUCTeMa MpejacTaBieHus uucen. [lpu pabore ¢ 3TUMH yMCIaMU YEIOBEK IS
ya00cTBa UCTIONB3YyeT 00Jiee KOMIAKTHYIO IIECTHA/IIATEPHUHYIO CHCTEMY, B KOTOPOM YeThIpe
JIBOWYHBIX pa3psijia COOTBETCTBYIOT OAHOH mudpe. BeiBog nndopmamy Ha S3KpaH MOHUTOpaA
WY TIPUHTEP MPOUCXOIUT B YIOOHOM 1S yeloBeKa, MPUBBIYHON BCEM JECTUYHON CUCTEME.

3aoanue

Br16paTh npouiecc u/uinu 00beKT 11 MOACTUPOBaHUS. Y JOCTOBEPUTHCS B TOM, UTO OHU
SBJIAIOTCSI TOAXOAAIIMMU JIJIS1 BBIIIOJHEHMSI OTOU 3a1a4H.

BoeinonHuTe MoOzEnMpoBaHUE Mpolecca /WM 00bEKTa pa3IU4YHBIMH CIOCOOAMHU.
OLIEeHUTh JTOCTOBEPHOCTh KAXKIAOH MOJENM U YCHJIUS, KOTOpbIE OBbLIM MOTpayeHbl Ha eé
CO3JIaHHE.

Konumponwsnosie éonpocwi
B yem ocobenHocTH co3aHus MOieNiell 00BeKTa U mpoiecca?
Uewm no3HaBaTeIbHbBIE MOJIETH OTINYAIOTCS OT MParMaTUYECKUX ?
Urto oTobpaxkaroT cTaTUYECKHEe MOAETH?
B uéM 3akimroueHa moie3HoCcTh TUHAMHUYECKUX MOJEICH?
Yr0 Takoe JKU3HEHHBIN IIUKJI MOJICIIH?
Uto Takoe anroputm?
Kakumu cBoiictBamMu 001a/1a€T anropuTm?
B uém 3akmrouenb 0cOOEHHOCTH aOCTPAKTHBIX MOJIECH?
Uto npeacTaBisioT co00i MaTepruanbHbIe MOJIEITH?
10 Kakumu Tumamu moo6ust MOTyT 00J1a71aTh BEIIECTBEHHBIC MOACIIN?

CoNoOR~WNE



JlabopaTopnasi padora Ne 6
IIpumenenune pazanuubix MeToauk (Mo OnrHepy, SAury, Uepusxky, KanutonoBy) nis
aHaJIM3a CUCTEMBI

ILlenv pabomur:
Oyenumbo paznuuusi @ MEMOOUKAX CUCMEMHO20 AHANU3A, NPedNa2aemblX Pa3IUYHbIMU
asmopamu.

Hugpopmayusa

KubepHetuka wu3yyaer mpouecchl IOJyYeHHs M Iepeladyd, HaKOIUIEHUS U
npeoOpa3oBaHus, MEepepadOTKM U HCIOJIB30BaHUS HMH(OpPMAIMK B MAalIMHAX, >XUBBIX
OpraHu3Max M UX OOBEAMHEHMSX. YCTaHOBJIEHHE CBS3U MEXIY VIpaBICHUEM W
MH(OPMAIIMOHHBIMH MTPOIIECCAaMU — BaXKHEMIIIee JOCTIKeHne KubepHeTuku. OHO MO3BOJISET
IOHATh TEXHOJIOTHIO IIpoliecca YIpPAaBIEHHUsI M, IJIABHOE, IMOJBEPTrHYTb €ro H3yYeHHIO
KOJIMYECTBEHHBIMH MeTofaMu. OTIMYHTENbHAs uepTa KHOEPHETHYECKOro TOoJXoaa K
MIO3HAHUIO U COBEPILIEHCTBOBAHUIO IPOLIECCOB YIPABJICHHUS - UCIOIb30BAHNE UX aHAJIOTOB B
KUBOM M HEXUBOM mpupone U MopaenupoBaHue. OcCHOBHasl 3agaya KUOEPHETHKH —
JOCTH)KEHHE Ha OCHOBE IPUCYLIUMX €W METOJOB M CPEICTB ONTHUMAJIBHOIO YPOBHS
yIpaBieHUs, T. €. NMPUHATAE HAWIY4YIIUX YIpaBlieHUYeCKuX pemieHuil. Takum obOpazom,
KHOEpHETHUUECKUM Ha3bIBAETCS TAKOE YIPABICHHUE, KOTOPOE:

— paccMaTpuBaeT OpPraHM3allMI0 KaK HEKOTOPYI OOJBIIYI0 CUCTEMY, KaXKIbId 3IEMEHT
KOTOpOH OepeTcst He TOJNbKO caM 10 cebe, HO M KaK 4acTb OOJBLION COBOKYMHOCTH, B
KOTOPYIO OH BXOJIUT;

— o0ecrneynBaeT ONTHMAJbHOE pEIIEHUE MHOIOBapUAHTHBIX JUHAMUYECKHUX 33134
OpraHu3aluiy;

— HUCHOJB3YyeT cHelu(UUecKrue MeTObl, BbIABUHYTbIE KHOEpHETHKOW (0OpaTHYIO CBS3b,
caMOpEeryJIMpOBaHUE U CAMOOPraHU3aLHUIO U T. I1.);

— IIMPOKO MPUMEHSET MEXaHU3ALUIO U aBTOMATH3alMIO YIPaBICHYECKHX pabOT Ha OCHOBE
WCTIOJIb30BAHUSI BBIYHACIUTENBHOM W  YIPABIAIONIEH TEXHUKM W  KOMITBIOTEPHBIX
TEXHOJIOTUH.

bnarogapss Takoil TpakTOBKE KHOEpHETHKA HAXOAWUT MPAKTUUYECKOE MPUMEHEHHE B
CaMbIX pPa3IMYHbIX 00JACTAX AEATEIbHOCTH YEJIOBEKa, B TOM YHCIE U B SKOHOMHUYECcKol. Ee
MPWIOKEHHE K DSKOHOMHMKE TMOJIY4YWJIO HAaWMMEHOBaHHE HSKOHOMHUYECKOM KHOEpHETUKH,
KOTOpas paccMaTpUBAeTCsl KaK MCIIOJIb30BaHME HAYUHBIX MOJIX0JI0B, OCHOBHOT'O KOMILJIEKCA
MOHATUH W HAYYHBIX HMHCTPYMEHTOB KHOCPHETHKH I HMCCIEJOBAHUS SKOHOMHUYECKHX
SIBJICHUH U peIIeHUs MPaKTHUECKUX IKOHOMHUYECKHUX 3ajay.

N3 xubepHeTukH yOpaBlieHWE 3aMMCTBYET CIEAYIOIIME 3aKOHbl U TPUHIUIIBI
HE00X0AUMOT0 Pa3HOOOpa3usl, SMEP/PKEHTHOCTH, BHEITHETO JAONOJIHEHUs, 0OpaTHOH CBA3H,
BBIOOpa peIllIeHus, JAEKOMIIO3UILIMU, a TaKKe€ HEpapXHM YIPaBICHUS M aBTOMaTHYECKOIO
PETYJIMPOBAaHMSI U CaMOpPETyIupoBanus. [16]

3akoH HeoOxomuMoro pasHooOpazus. Ilo ompenenenuto V.P. Dmbu, nepBsIid
(byHIaMEeHTaIbHBIA 3aKOH KMOEPHETHKHU 3aKII0YaeTCsl B TOM, UYTO Pa3HOOOpa3ue CIOXKHON
CUCTEMBI TpeOyeT ynpaBJeHHsI, KOTOpOe caMo 00J1a/laeT HEKOTOPbIM pa3HooOpasueM. MHaue
roBOpsl, 3HAYUTEIBHOE pa3HOOOpa3ue BO3ACUCTBYIONIMX HA OOJIBLIYIO U CIIOKHYIO CUCTEMY
BO3MYILIEHUH TpeOyeT aJleKBaTHOIO UM pa3HooOpa3us e€ BO3MOXKHBIX cocTosiHUM. Ecnu xe
Takas aJeKBaTHOCTb B CHUCTEME OTCYTCTBYET, TO 3TO SIBJISIETCS CIIEICTBUEM HapyIIECHUs
MPUHIMIA I[IEIOCTHOCTH COCTaBJISAIONIMX €€ YacTed, a HMEHHO — HEeJOCTaTOYHOTrO
pa3Ho00Opa3us 3J€MEHTOB B OPraHU3AIMOHHOM OCTPOSHUH YacTei. [17]

OrpanuueHue pa3zHOOOpa3usi B TOBEJEHUM YIPABISIEMOro OOBEKTa JOCTUTaeTCs
TOJILKO 32 CUET YBEJIIMUYEHHUsI pa3HO0Opa3usi opraHa yrpasiieHUs (YIpaBIeHUECKUX KOMaH).
UroObl JOCTUTHYTH MHHUMYyMa pPa3HOOOpa3usi BBIXOAHBIX peakiuil (pe3yiabTaToB
NeSITeTbHOCTH) CHUCTEMBbI, YIPABISIOUIMA OpraH JIOJDKEH ObITh CHOCOOEH K BbIpabOTKe
OIIpEJIeJIECHHOI0 MUHUMYMa KOMaH]l ¥ CUTHaJIoB. Eciiy ero MOIHOCTh HUKE MUHUMYMa, OH
HE CcII0coOeH 00ecTIeYnTh MOJTHOE YIPaBJICHHUE.

IIponiecc ympaBieHuss B KOHEYHOM CHETE CBOJUTCS K YMEHBILIEHHIO pa3zHOOOpasus
COCTOSIHUM YIIPaBJISIEMOM CUCTEMBI, K YMEHBILECHUIO €€ HEOIPEIEICHHOCTU. B cooTBeTCTBUYI



C OTUM 3aKOHOM, C YBEJIMYEHUEM CJOKHOCTH YIPABJIIEMONM CHUCTEMBI CII0)KHOCTh
yIpaBisieMoro OJoka TakXke JOJDKHA MoBbIIaThed. [loaToMy Bce Oosbliee YCIOXKHEHHE
amnmaparta yIOpaBJICHHsS KOPIOPALUsSMHU, XOJJIWHTaMH, (PHHAHCOBO-MPOMBIIIICHHBIMH
rpynnaMu, ¥ T. I. OpPraHU3alMsIMHM M MX 4YacTSIMH B COBPEMEHHBIX YCIOBHSX - 3TO
3aKOHOMEpHBIN mporecc. Jlpyroe aerno, 4To BOCHOJHATH pasHooOpasue YIpaBIISIOIISH
CUCTEMBI HY>KHO 32 CUET BHEJPEHUS KOMITBIOTEPHBIX U APYTUX MPOTPECCUBHBIX TEXHOJIOTUN
YIPABICHUSI U MAaTeMaTUYECKUX METOJOB, a HE 3a CYET IPUBJICUYEHUS JONOJHUTEIbHBIX
JIIOJICKUX PECypCOB.

3aKk0H HEOOXOIUMOro pPa3HOOOpaszwsi WMEET MPHUHIMIHAILHOES 3HAYCHHE IS
pa3paboTKy ONTUMAIBHON CTPYKTYPBI CUCTEMBI YIIPABICHHUS, aHAIU3a CUTYallUud U IPUHSITUS
KOMIIETEHTHBIX pelIeHnid. EcCnu LeHTpanbHbIl Opral YIpaBi€HUs IIPU COXPaHECHUH
pa3yMHBIX pa3MepoB He 00JajaeT HEOOXOJUMBIM Pa3HOOOpa3ueM, TO CleIyeT pa3BUBATH
UEPAPXUUECKYI0 CTPYKTYpY, I€penaBasi NPUHATHE OIPENEICHHbIX PELICHUH Ha HIKHUE
YpOBHU U HE JOIIYCKasi, YTOObI OHU MPEBPAIIAUCh B IIepeaTOYHbIe HHCTAaHIUU. [17]

MeTtomonoruss CUCTEMHOTO aHAJIM3a MpPEACTaBIseT CO00M JTOBOJBHO CIOXKHYIO M
MECTPYI0 COBOKYMHOCTh MPUHIHUIIOB, MOAXOJOB, KOHLEMIUNA U KOHKPETHBIX METOJIOB, U
METOJIUK.

Jlo cux mop HET eAMHOTrO IMOAXO0Ja W KIAacCU(PUKALUUA HMEIOIUXCS METOIANK
CHCTEMHOT'0 aHAJIN3a, OJHAKO CYIIECTBYET HECKOJIBKO Han0oJee U3BECTHBIX M TOMYIISIPHBIX
METOJIMK, UMEIOIINX CBOM OCOOEHHOCTH KOJIUYECTBAa M COJEP>KaHUs 3TAlOB CHUCTEMHOIO
ananu3a. PaccMoTpum ux Hmke. [3]

[To C. OnTHepy aHaTN3 CUCTEMBI IIPOBOJIUTCS B CIEAYIOIIEH MOCIEA0BATEIbHOCTH |
WnenTudukanisi CHMITOMOB;
Omnpenenenre akTyalbHOCTH IPOOJIEMBI;
Ornpenenenue uemnu;
BckpbITHE CTPYKTYpPBI CUCTEMBI U €€ Ae(EKTHBIX JIEMEHTOB;
Omnpenenenue CTPyKTypbl BO3SMOKHOCTEH;
HaxoxneHue anbTepHaTHB;
OneHka anbTepHaTHB;
Br10op anbTepHaTHBBI;
CocraBrieHne peneHmii;
[Ipu3HaHue perieHns KOJUIEKTUBOM UCIIOJHUTENIEH U PyKOBOJCTBOM;
3amyck mpolecca peanus3aliy perieHus;
VYnpasiieHue IpoLeccoM peann3aluy peuIeHUs,
Or1ieHka MOCNEeCTBUN peah3aliu.
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[To C. SIury meTonuka mpoBeIeHHs] CHCTEMHOTO aHaJIN3a CJIEIYIOIas :
Omnpenenenne nenel oprauu3aniy;
BrisiBnenue npo0iem opraHuzanuu;
HccnenoBanue mpobiemM 1 MOCTaHOBKA JIMAarHO3a;
[Touck pemenust mpoOIeMbl;
OreHka Bcex aabTepHATUB U BBIOOP HAMITYUIIEH;
CornacoBaHue pelieHui B OpraHu3aliy;
VY TBepKaEHHUE pELICHNUS;
[ToaroroBka K BBO#Y;
VYnpaBiieHne NpUMEHEHUEM PELICHNUS;
0. [Tposepka 3¢ (HEeKTUBHOCTH pEIICHHS.

HRoOoo~NoOarwNE

[To FO.!. YepHsiKy MPOBECTH CUCTEMHBIN aHAJIN3 MOKHO CJICTYIOIIMMHU dTanamu [6]:
Amnanu3z npo0iemsr;
OnpeneneHne CUCTEMBI;
AHanu3 CTPYKTyphl CUCTEMBI;
dopMupoBaHue 001IEH 11E]TM 1 OCHOBHOT'O KPUTEPHS;
JIeKOMIO3HIIMS 1IeJTH, BBISIBIEHUE TOTPEOHOCTH B pecypcax, mporeccax;
BeIsiBIIEHHE pecypcoB U MPOLIECCOB, KOMIO3ULUS LENH;
[Iporuo3 u ananu3 OyAyIIMX YCIOBHH;

NookrwbdPE



8. OueHka 1eneit u CpescTs;
9. Ot6op BapuaHnra,

10. JInarHo3s CyIecTByIOLIEH CUCTEMBI;
11. [TocTpoeHne KOMIIEKCHOM MPOTPaMMBI pa3BUTHS,
12. [IpoexTupoBanue opraHu3aluu JJIsl JOCTHXKEHUS LEIH.

[To 9.A. KanuTOHOBY BBIACIIAIOT CJIEAYIOLIUE MTOCIIEI0BATEIbHBIE 3TAlbl CHCTEMHOIO
aHaIu3a:
1. IlocTaHoBKa 11€JIeli 1 OCHOBHBIX 3a/a4 MCCJIEIOBAHUS;
2. OmpeneneHue rpaHUll CUCTEMBI C LIETBIO OTEICHUS 00bEeKTa OT BHEIIHEH CPEIbl,

pa3rpaHUYeHus €r0 BHYTPEHHUX U BHELIHUX CBS3EH;

3. BhIsBIIEHHE CYTH IIEITOCTHOCTH.

Pexomennyercs i TOCTHKEHUS HAWTYYILETO PE3YJIbTATa IPUMEHATH HECKOJIBKO
METOJIUK ISl CHCTEMHOTO aHaJli3a OJHOM U TOM K€ CUTYaIlUH.

3aoanue

Bribepute HekoTopyro cuctemy u uccnenyite e€. Ilpoananusupyiite cucremy
COrJIaCHO 3TalaM CUCTEMHOI'O aHajn3a, onpezaesieHHbIM B Metoaukax C. OntHepa, C.SHra,
IO.M. Yepnsika u D.A. KanutoHnoBa. Pe3ynbrarel mpencTaBbTe B BUAC CBOJHON TaOJIHUIIBI,
CTPYIIIHUPOBAB IO CTPOKAM CXOXKHE ITaIlbl.

Konmponwvuuie eonpocui

KakoBa 005acTh MHTEpECOB KMOEPHETUKH KaK HAyKu?

Kakoe ynpaBienue Ha3bIBaeTCsd KUOEpHETUUECKUM?

O uyéMm roBOpPUT 3aKOH HEOOXOAMMOTO pa3zHoO0Opa3usi, chopMyaupoBaHHbIN VY.P.

Ouiou?

UYro Takoe METOMKa CHCTEMHOI'O aHaIu3a?

Kakue cxosxue 3Tansl B pa3IMuHbIX METOJUKAX aHAJIN3a CUCTEM.

HazoBute HECKOIBKUX aBTOPOB METOAUK CUCTEMHOI'O aHAJIN3a.

B yem oTiimumne meroauk cucreMHoro aanusa C. Ontaepa u C. fIHra?

B uem cyts MeToauku cucremHoro ananusa FO0.M. Yepnsika?

[Tepeuncnure 3Tanbl aHanu3a cuctemsl o J.A. KanuToHoBY.

0. Uro sBiseTcs OCHOBaHUEM JJIsl OLEHKU 3()PEKTUBHOCTH MPUHSATHIX [10 UTOTAM
aHaJIM3a CUCTEMBI peIIeHui?

wnh e

ROo~NoOA

JlabopaTopnasi padora Ne 7
OmnpenesieHue HAWJIYYIIEr0 M ONTUMATBHOTO pemeHuii. Ucnosb3o0BaHue npuHOMNa
IMapero st aHaJIU3a CHCTEMBbI

Ilenv pabomot

O3HaKOMUMBCAL ¢ NOHAMUAMU HAULYYULE20 U ONMUMATLHO20 PEUEeHUsl. UCCIe008aMb
2panuybl NPUMEHUMOCMU 2PAPUUECKUX MemOo008 onpedeseHus peueHus 3a0ayu, Uyyums
OCHOBbI ONMUMU3AYUU U 00IACTIb Peulaemblx 3a0ay.

Hugpopmayus

B 1897 roay uranesHckuil s3koHOMUCT B. Ilapero, nccnenoBaBmmii pacnpenesneHue
MaTepUaIbHBIX PECYPCOB CPEIU PA3IUYHBIX CIIOEB HACEIEHUsI AHTJIMU TOTO BPEMEHHU, BhIBEI
(bopmyiy, MOKa3bIBAIOILYI0, YTO OJlara pacrnpeaesstoTcss HepaBHOMEpPHO. DTa TeopHs Oblia
MPOWJITIOCTpUpOBaHa Tpadudecku amepukanckuM d3KkoHomucToM M. C. JlopeHiiom B
1907 roxy nuarpammoii. O0a yueHbIX MOKa3aliu, 4To B OOJBIIMHCTBE CIy4yaeB HaUOOJIbIIAs
JI0J1S1 I0XO0JI0B UJTH OJIar MpUHAISKUT HEOOIbIIOMY YHCTy Jtoei. Tak ObLT 3aJ10KEH 3aKOH
80/20, xoTopslii, k coxanenuto, cam [lapero He cMOTr KOPPEKTHO 00BsCHUTD. 13-3a 3TOr0 OH
OblT ocTaBiieH 0e3 BHMMaHuMs ax a0 1949 roma, xorma mpodeccop u3 I'apBapackoro
VYuusepcurera Jxopmxk K. 3und odpari BHUMaHHe HA CIETYIONIYI0 3aKOHOMEpHOCTh. OH
npumiesn K ToMmy, 4ro okono 20-30% ycunmii marot pesyapratuBHOocTh B 70-80% oT



MaKCHUMyMa, KOTOPBI MOXXHO OT HHMX MONYy4uTh. Takum oOpazom, 3umd 3aHOBO OTKPBLI
npuniun [lapero, moka3zaB OCHOBBI CAMOOPraHU3aALMK BCEX PECYpcoB. [18]

Joxrop WM. JlKypaH HpUMEHWI JUarpaMMmy
M.C. JlopeHiia, uccnenys CTaTUCTUKY
pacnpezeneHuss Opaka Ha MPOM3BOACTBE, €LIE pa3
noaTBepaua npuHimn 80/20, U W3manm KHHUTY, B
KOTOpOH  c(hOopMHUpOBal  3aKOH  «HEMHOTOTO,
HMMEIOLIEro pematoiee 3HadyeHue». OH ykazal, u4To
B OOJBIIMHCTBE CIIy4aeB IOJABISAIONICE YHCIIO
ne(EeKTOB U CBS3aHHBIX C HUMU MOTEPb BO3HUKAIOT
U3-32 OTHOCUTEIHHO HEOOJNBIIOTO YHCIa MPHYUH.
[Ipy 3TOM OH WIIOCTPUPOBAI 3TO € IMOMOILBIO
JyarpaMMsl, KOTOpas IOoJIy4uia Ha3BaHue nuarpammel [lapeTo. YdeHblll B CBOEH pyKOIIUCH
MIPHU3bIBAJI K MACCOBOMY BHEJPEHUIO JAHHOTO IPUHIIMIIA B pa3IndHbIe chephl IPOU3BO/ICTBA,
na0bl ICKOPEHHUTh OpaK M MOBBICUTH KAUYECTBO BBIITYCKAEMBIX TOBAPOB.

CerofHsi 3TOT 3aKOH MPUMEHSETCS MPAKTUYECKH B JIOOBIX OONACTSAX AESTENbHOCTH.
SAnoHcKuUii COr03 yUeHBIX U MHX)eHepoB B 1979 r. Bximtounn auarpammy [lapero B coctaB cemu
METOJ0B KOHTPOJISI Ka4yeCTBa.

Urak, B obmem cimydae, «lIpuamun 80/20» rimacur, 4ro HEOOJbIIAS TOJIST TPUYHUH,
BKJIAJIbIBAEMBIX CPEACTB WM MpUIAraéMbIX YCHIWN, OTBeYaeT 3a OOJBIIYIO JOJIO
pe3yabTaTOB, MOTy4aeMOi MPOIYKIUU MK 3apa00TAaHHOTO BO3HATPAKICHHUS.

Hanpumep, Ha nonyuenue 80% pe3ynpratoB yxoauT 20% Bcero 3aTpauye€HHOIO
BpEMEHH. BBIXOAHT, 4TO Ha MPAKTHKE 4/5 MPHUIOKESHHBIX YCWINN MPAKTUYCCKU HUKAK HE
BJIMSET HA PE3YJIbTAT.

Takum o6pazom, [lpunnun 80 na 20 yTBep)KAaeT, YyTO AUCIPONOPLMS SBISETCS
HEOTHEMJIEMBIM CBOMCTBOM COOTHOIIEHHUS MEXJy IPUYMHAMU U  pe3yJbTaTaMu,
BKJIQ/IBIBAEMBIMA W TIOJIy4a€MbIMU  CPEJCTBAMH, MPUIAraéMbIMH  YCHUJIUSIMH U
BO3HarpaxaieHueM 3a HuX. Bolpakenue «80/20» XOpomio OMHCHIBAET JaHHYIO
muctpornopiuio: 20% BIOKEeHHBIX cpenacTB npuHocaT 3a 80% otmaunm; 80% cneacTBuit
npowuctekaroT u3 20% npuunn, 20% ycunuit qarot 80% pesynbtaros. [18]

Ta6nuua 3. — Ilpumeps! npumenenus «lIpunuuna 80/20»

06 Yro onpenenser «IIpuHImn
Hacth 80/20»
IPUMEHEHUS 0% 80%
aCCOpPTHMEH o0
Eisiec T 00BEM MPOAAK
noKymareJe MIPOIICHT
" npUOBLIH
[TpousBoc MCXOJTHBIX CTOUMOCTh
TBO POAYKTOB TOTOBOT'O M3/1ETHS
MPECTYITHU MPECTYIUICH
KOB 5074
BOJIUTEJICH JTII
O06m1ecTBO Opayiomu pa3BOJIOB
XCsI
BO3MOXHOC
neren TeH CHUCTEMBEI
o0Opa3oBaHUs
ONSKIBI B BpeMs
rapaepooe WCIOJIb30BAHUS
JIOXKHBIX
Hom MPUINH cpabaTbIBaHUM
CUTHAJIN3ALUHU
. . HaKaIuluBae
necTBuit
MOT0 Mycopa




JIBUraTenb BHYTPEHHETO CropaHus HarsiHo crpaseyinBocTh [Ipunuuna 80/20: 80%
SHEPIUH, BBIIENUBIIEHCA NPU CrOPAaHUM TOIUIMBA, TEPSETCA, a KojecaM IepeaeTcs JIHIIb
20% Bceii sneprun. 9t 20% TorunBa npous3BoiaT 100% Bcero ABUKEHUS.

Huarpamma Ilapeto — HHCTPYMEHT, MO3BOJISIONIMI paclpelenuTb YCUIUSA IJIs
pa3pelieHrs BOSHUKAIOINX MPOOJIEM U BBIIBUTH OCHOBHBIC NMPHYUHBI, C KOTOPBIX HYXHO
HauuHaTh JeicTBoBaTh. Pasnmuuaror nBa Buaa auarpamMMm Ilapero — mo pesynabTataMm u
MPUYUHAM.

Huarpamma [lapeto mo pesynbraTtam JIesSTENbHOCTH. DTa JuarpaMmMa IpeaHa3HaueHa
JUISL BBISIBIICHUS TJIaBHOM MPOOJIEMBI U OTPaXKaeT CIEAYIOLINe HeXelaTeIbHbIe Pe3ylIbTaThl
NEsITeIbHOCTH:

— KadyecTBO: Je(EeKTHl, IMOJOMKH, OIIMOKH, OTKa3bl, pEKJIaMallld, PEMOHTHI, BO3BPAaThI
IIPOJYKLIHH;

— ¢ce0ecTouMOCTh: 00bEM MOTEPh, 3aTPATHI;

— CpOKM IIOCTaBOK: HEXBaTKa 3allacoB, OLIMOKM B COCTAaBJICHUM CUYETOB, CPbIB CPOKOB
MOCTaBOK;

— 0e30I1aCHOCTb: HECUACTHBIE Cy4yaH, Tparndeckre OIMOKY, aBapuu.

Huarpamma Ilapero mo mpuumHaM. DTa auarpaMma OTpaskaeT HMPUYHHBI IpoOieM,
BO3HUKAIOIINUX B XOJI€ TPOU3BO/ICTBA, U UCIOJIb3YETCS /ISl BBISABICHHS INIABHOM U3 HUX:

— WCIOJHUTENb pPa0OTHL: CMEHa, Opuraga, BO3pacT, OMNBIT paboThl, KBanHpUKanus,
UH/IMBUyaJIbHbIE XapaKTEePUCTHUKH;

— oOopynoBaHWE:  CTaHKH, arperatbl, — HWHCTPYMEHTBHI,  OCHACTKa, OpTaHU3aIUsI
HCIOJIb30BAaHUS, MOJIENH, ILITAMIIbI;

— CBIPbE: U3TOTOBHUTENb, BUJI CHIPHS, 3aBO/I-TIOCTABIINK, TAPTHS;

— Merox  paloThl:  YCJIOBUSL  NPOM3BOJCTBA, 3aKas3bl-HAPsAbI, MpUEMbl  PabOTHI,
MOCJIeIOBATEIBHOCTD OTIEPALINi;

— U3MEpEeHUus: TOYHOCTh (YKa3aHWH, YTEHUs, NpUOOpHAas), BEPHOCTb M IOBTOPSEMOCTh
(yMeHHe naTh OJMHAKOBOE YKa3aHWE B TOCIEAYIOIUX H3MEPEHHSIX OAHOTO U TOTO XKe
3HAa4YeHHUs1), CTAOMIBHOCTH (IIOBTOPSEMOCTh B TEUEHHE JUIMTEIBHOTO IEpHoAa),
COBMECTHAsI TOYHOCTD, T. €. BMECTE C MPUOOPHOH TOYHOCTHIO M TAPUPOBAaHHEM IPUOOPA,
THIT K3MEPUTEIBHOTO Mpruoopa (aHamoroblii win 1udpoBoii). [18]

[Toctpoenne auarpammsl [1apeTo COCTOUT U3 CIEIYIOMUX IaroB:

Hlar 1. [Ipennonaraercs, 4yTO Ha JaHHOM 3Taleé Mbl Y)K€ MUMEEM pPe3ylbTaThl BCEX
NPEIBIAYIINX IaroB M0 PEmeHHI0 MpodsieM: (GOpMyJIMPOBKAa M IOCTAHOBKA IMPOOIIEMBI,
aHamu3 ee, cOOp HEOOXOAMMBIX IaHHBIX M (DUKCAIMs UX B KOHTPOJIBHBIX JHCTKaxX. J{is
MIOCTPOEHHUS JUarpaMmbl HE0OOX0IUMO pa3padoTaTh OJIaHK TaOJIUIIbI, B KOTOPYIO 3aHOCSIT:

— TuUNbl (IPU3HAKU) ciaydaeB, (PakTOB (JaHHBIE Jy4IE BCEro pacnojaraTb B yOBbIBaOIIEM
MOpsAJKEe - B Hauyaje TaOJMIbl TUI COOBITHS, MMEIOMINUNA HauOoJbIIee KOJIUYECTBO
MOBTOPEHUH, B KOHIIE TaOIMIIbI - HAUMEHBIINH);

— KOJIMYECTBO MOSBIEHUH (TOBTOPEHUI) Ka)KIOr0 TUIA;

— HaKOIUJICHHass CyMMa 4HcIa KaXJ0ro Tuma (C HapacTaloIlUM HTOTOM: K YHCIY
MPEABIYIIEro TUITA PUOABISETCS CIEAYIOINIEE);

— TPOIEHT YMCIIa MO KaXJIOMY NPU3HAKY B 00IIel cymMme;

— HaKOIUJICHHBIH MPOIEHT (C HApaCTAIOLIIM UTOTOM).

B Tabnuue cinenyer moAcuuTaTh OOIIYI0 CyMMY KOJMUYECTBA CIIy4aeB IO BCEM THUIIAM
(mpu3HaKam).

Hlar 2. [lanee HEOOXOIMMO HAYEPTUTh OAHY TOPU3OHTAIBHYIO U JIBE BEPTHKAJIbHBIC
ocH.

— BEpTUKAJIbHbIE OCH:

e JIeBas OCh ¢ HHTepBasiaMu OT 0 10 00IIel CyMMBI KOJIMYECTBA BBISIBIIEHHBIX CIIy4aesB;
e 1paBas ock ¢ uHTEpBasiamu ot 0 1o 100.

— TOpHM3OHTaNbHas oOCh. VHTEepBaNbI Ha HEW JODKHBI OBITh OJMHAKOBBIMH U
COOTBETCTBOBATH YMCIIY TUIIOB (IIPU3HAKOB), YKa3aHHBIX B TaOIHILIE.

[ar 3. Ctpoutcst cTonOuKOBast AuarpaMma 1o 3HaY€HUSIM TUTIOB (TIPU3HAKOB) CITy4acB
U KymyisTuBHas kpuBas (kpuBas Ilapero). Ha BepTHKanfx, COOTBETCTBYIOUIMX IPAaBBIM
KOHIIaM Ka)JI0r0 MHTEpPBaJIa Ha TOPU30HTAIBHON OCH, HAHOCSTCS TOYKH HAKOIUICHHBIX CYMM
(pe3yabTaToOB MU NMPOLIEHTOB) U COSAMHSIOTCSA MEXKAY COO0I OTpe3KaMy MPSMBIX.



[ar 4. Ha nuarpamMMe pacnojaratoTcsi Bce 0003HauYCHHsI U HaJITUCH:
— HaJNHUCH, Kacalolluecs auarpammbl (Ha3BaHHe, pa3MeTKa YHCIOBBIX 3HAYCHHUM Ha OCsX,
HAaUMEHOBAHHE KOHTPOIUPYEMOTO U3ENUs (COOBITHS ), UMSI COCTABUTEINS TUATPAMMBI);
— HAJIMKCH, Kacawlyecs NaHHbIX (mepuon cOopa mHpopMaluu, oOBEKT UCCICIOBAHUS U
MECTO €ro MPOBEICHUs, 001IIee YMCI0 00BEKTOB KOHTPOJIs) (puc. 15).
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Heenenvemnsie thakTopw (HoMmepa uanennii): (1—5) — takropsr,

TIPENCTABNAININNAE HHTEpeC; b — MpoyHe (hakTophl

Pucynok 15. IIpumep noctpoenus quarpammsl [lapero

CogeTsl 110 nocTpoeHUIO nuarpaMMmsl [lapero:

1. Cnenyer wucmonp30BaTh pasHble KiIacCH(UKAUMM M COCTaBUTh KaK MOXKHO OOJbIle
nuarpamm [Tapero. CyTb npo0aeMbl MOXKHO YJIOBHUTb, HA0JIIO1as1 SIBICHUE C Pa3HbIX TOUEK
3pEHHSI, TOITOMY BaXKHO ONPOOOBATH PAa3IMYHBIC MYTH KIACCU(PUKAIINH JAaHHBIX, IIOKA HE
BBISIBSITCS HEMHOTI'OUHCIICHHbIE BaXKHbIE (DAKTOPBI, UTO U CIYKUT Lieibio aHanu3a [lapero.

2. HexenatensHo, 4TOOBI Tpymlma «podne» (akTopsl (WIH OT «IPYTHE») COCTaBIsLIA
Oonpmio mpoueHT. Ecnu  Takoe MPOMCXOMUT, 3HAYUT, OOBEKTHI HAOMIIOIEHUS
packiaccupUIMPOBaHbl HEMPABUIBHO M CIMIIKOM MHOTO OOBEKTOB IONAI0 B OJHY
rpymnmy. B aTom cinydae Haso Ucmonp30BaTh ApYroi MpUHIMI KiacCU(DUKaLUK.

3. Ecnu naHHBIE MOXHO MPEJCTaBUTH B JICHEKHOM BBIPQXKEHUH, JTyUIlle BCETO NOKA3aTh 3TO
Ha BEPTUKANBHBIX OcsAX auarpammsl [lapero. Ecim Henb3si OLEHUTH CYHIECTBYIOLIYIO
npobieMy B JICHEKHOM BBIPDAKEHUH, CaMO HCCIEJOBaHME MOXET O0Ka3aTbecs
Hea(PPEeKTUBHBIM. 3aTPaThl — BAKHBIN KPUTEPUN U3MEHEHUI B yIIpaBJICHUH.

TepMuH «ONTUMAIBHOCTB» O3HAYAeT XapaKTEPUCTHKY KadyecTBa IMPUHUMAEMBIX
peleHui (ONTUMaIbHOE PeIIeHUe 3a/1a41, ONITUMAIIbHBIN TJIaH, ONTUMAJIbHOE YIIPaBJIEHUE),
XapaKTePUCTUKY COCTOSIHUS CHUCTEMBbl WJIM €€ TOBEAeHHUS (ONTHUMallbHas TpPAaeKTOPHs,
ONITUMAJILHOE PaCHpe/ieNieHHe PECYpCOB, ONTUMAIbHOE (PYHKIIMOHUPOBAHUE CUCTEMBI) U JIp.
Bcé 310 He abCONIOTHBIE MOHSTHS: HENb3sl TOBOPUTH 00 ONTHUMAJIBLHOCTU BOOOIIE, BHE
yCJIOBUH M 0€3 TOYHO ONpeAETCHHbIX KPUTEPHEB ONTUMANIbHOCTH. Perienue, Hamnydiiee B
OJIHUX YCJIOBHSIX M C TOUKH 3pEHUS OJHOTO KPUTEPHSI, MOKET 0Ka3aThCs AAJIEKO HE JTyUYIINM B
JIPYTrUX YCIOBUSAX U MO JApyromy Kpurepuio. [IpuMeHUTENbHO K OOJBIIMHCTBY CHCTEM,
MIPUXOJUTCS YUYUTHIBATh Takke (PaKTOp YCTOWYMBOCTH MpengaraeMoro pemieHus. MoxeT
OKa3aTbCsid TaK, 4YTO ONTHUMAJbHBI pacyeTHBIH IUIAaH HEYCTOHYMB: JHOOBIE, Jaxe
HE3HAYUTENIbHOE OTKJIOHEHHMSI OT HEro MOTYT IMpPHUBECTH CHCTEMY K HETraTUBHBIM
MOCTIE/ICTBUAM U Jlake K Kpu3ucy. M1 B 3ToM cityyae 1enecoobpa3Hee NpUHATh HE CaMblil
ONTUMAJTBHBINA, HO 00JIee YCTOMYMBBINA IJIaH, OTKJIOHEHUSI OT KOTOPOTO OKaXyTCS HE CTOJIb
ornacHeIMH. Kpome TOro, mockosbKy MOJIENIb HHUKOIJa He ObIBaeT TOYHBIM OIHCAHUEM
CUCTEMBI, TO M TMOJy4YeHHOE Ha €€ OCHOBE pEUIEHHE TaKKe He SBIseTcs 0053aTelnbHO
HAWIy4IIUM pelIeHneM peajbHOM 3agaun. M Bce ke OHO Jiyylle Jr000T0 APYroro peuieHus,
MOJIYYEHHOTO MHBIMU METOJ[aMH U € APYTUMU Kputepusmu. [19, 20]

Uranesuckuit skoHoMuct B. IlapeTo MmaremaTruecku copMyIupoBasl OIMH U3 CAMBIX
PacpOCTPaHEHHBIX KPUTEPUEB ONTUMAIBHOCTH, KOTOPBIH MOJIY4YHI IPUMEHEHUE HE TOJIBKO
B DKOHOMHMKE, HO M B €CTECTBEHHBIX HayKax M TexHuke. [lapero chopmynupoBai ero Tak:
«Cnenyer cuuTarh, 4To JII00OE€ M3MEHEHHE, KOTOPOE HUKOMY HE NPHUUYUHSET YOBITKOB U
KOTOpPOE€ MPHUHOCUT HEKOTOPHIM JIIOASM MOJIb3Y (IO MX COOCTBEHHOH OLIEHKE), SIBIISAETCS



yayumienuem». Kpurepuili [lapeto npumeHnsieTcss Nmpu pelIeHHsAX TakuX 3ajad, Korjaa
ONTUMHU3ALMS O3HAYAET YIYYIIEHHWE OJHUX MOoKa3aTeleld MpU YCIOBUU, YTOOBI Ipyrue He
YXYALIAINCE.

3aoanue

Bribpats cucremy wiu mnpornecc ans aHanuza. [loctpouts auarpammsl [lapeto mo
OpUYMHAM H TI0 pe3yiabTaTaM JESATEIILHOCTH CHCTEMBI, HCCIeNI0BaB J(PHEKTUBHOCTH
cuctembl/mponecca, ucxons u3 «lIpunnuma 80/20». OueHUTh KOPPEKTHOCTH METO/A.

Konmponwsnwie eéonpocwi:
1.Kem u korma Obul chOpPMYIMPOBAH 3aKOH «HEMHOTOTO, WMEIOIIEr0 pelIarolee
3Ha4YECHHE»?
2.Yrto o6bruno mwutroctpupyeT Kpusast [Tapero?
3.UYro BeisiBIIsIeT Auarpamma [lapeTto mo pesynbraTam aesareabHOCTH?
4.Yro nokaspiBaeT quarpamma [lapero mo npuunHam?
5. B uém 3akitouaeTcs 3a1a4a ONTUMAIBHOIO YIIPaBICHUS?
6.Yro o3nauvaroT oonactu A, B, C na nuarpamme Ilapeto?
7.Yto obmiero u B 4éM pasnuuusi Mexay nuarpammoii [Tapero u auarpammoit Mcukasa?
8. KakoB anroputm nocrpoenus auarpammsl [lapeto?
9.1IpuBeauTe COOCTBEHHBIE TPUMEPHI pabOThI puHIKIIA «80/20.
10. Kak MoxHO Hconb3oBath npuHmmi [lapeto B yuéoe?



JlabGoparopHasi pabora Ne 8
Metoanl ucciaenoBanus cucreM. MeTo CHHEKTHKH

Llenv pabomut
Hayyumvca naxooume amanocuu u memaghopvl 07 npoyeccos U A6leHull,
NPOUCXOOAWUX 8 MEXHUYECKUX U 8 NPUPOOHBIX CUCEMAX.

Hngpopmayusn

TepMuH «CHHEKTHKA» 3aMMCTBOBaH U3 IpedyecKkoro si3bika. OH 03HAYaeT COCIUHEHUE
BMECTE Pa3JIMYHBIX U HE UMEIOIINX BUIUMBIX CBSI3€H 3JIEMEHTOB.

B 1980 rony aBoe yuénbix u3z Muunranckoro ynusepcurera (CIIA) Mapu 'uk u Kur
Xonnoak. 331auch B CBOEM HccneaoBanuu (puc 16) Bompocom: «OTKyna BOZHUKAIOT HOBBIE
uaeu?»

COGNITIVE PSYCHOLOGY 12, 306-355 (1980)

Analogical Problem Solving

Mary L. Gick axp KeiTH J. HoLyoak

University of Michigan

T'he 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, OCBALIEHHON UCCIIEJOBAHUSIM pPEIICHUs [TPOOJIEM METOIOM
AHAJIOTUH

B cBoéM 50-cTpaHHMYHOM HCCIIEIOBAHUM OHHM JOKA3aJd, YTO OOJIBIIMHCTBO OOIINX
BBIBOJIOB CJIEJIAaHO MPH OOHApYXEeHUHU Mojo0us (aHanoruit u Metadop) MexIy IBYMs MU
O6onee curyauusmu. [lpuembl UCHOIB30BaHUS AHAJIOTUHA OTHOCATCS K  METoJaM
NICUXOJIOTMYECKON aKTUBU3ALMN TBOPYECKOTO MBIIIIEHUS. [21]

Haubonee nHTEpecHBIM METOA0M, UCIOJIB3YIOLIUM aHAJIOTHUH, siBisgeTCs «CHHEKTUKa
— METOJI pelleHUs] M300peTaTeNnbCcKUX 3a/Jad W IOMCKa HOBBIX OM3Hec Hujaed Trpymnmnoi
CHEIHAIMCTOB, IIUPOKO HCHOJB3YIOIIMX pa3iM4YHble TUIBI aHAJIOTUHA. DTOT MeToA OblI
npeioxkeH Y. I'opnonom (CIIA) B 1952 rogy. OH ocHOBaH Ha CBOWCTBE YEIOBEYECKOTO
MO3ra YCTaHABIMBATh CBA3M MEXIY CIIOBaMH, IOHATUSMH, YYBCTBAMH, MBICISIMH,
BIIEYATJICHUSAMH, T. €. YCTAHABJIMBAaTh aCCOLIMATHUBHBIE CBSI3U. DTO NMPUBOAMUT K TOMY, YTO
OTJIEIbHOE CJI0OBO, HAOJIOJIEHHUE U T. Il. MOT'YT BBI3BaTh B CO3HAHUU BOCIIPOU3BEACHHUE PAHHEE
NEPEKUTHIX MBICTEH, BOCIPUATHH, U "BKIIOUUTH" OOraTyro HHPOPMALHIO MPOLIOTo ONbITa
JUIS pellieHusl TOCTaBIEHHOU 3a/1auk. DTOT METO/I OTHOCUTCS K ABPUCTUYECKUM METOaM.

ITonoOHO moOjCKa3Ke, aHAIOTUS MOJDKHA BOCHPUHUMATHCS KaK COCTaBHAas 4YacTh
pelaeMoit 3aa4. BIIEnoT 4eThIpe OCHOBHBIX THUIA aHAJIOTHIA:

JInunas anajgorus. Eciau Bel XOTUTE pa3o0paThCs B CIIOKHOM SIBIICHHUH, ITPEJICTABbTE
ce0s coCTaBHOW YacThio ATOrO sBJeHUs. Hanpumep, eciau Bbl XOTUTE MOHITH MOJIEKYISPHOE
CTpOEHHUE CMecH, npescTaBbTe celds Mosekynoil. Kak Obl Bbl oBenu cebs? Kak moctynumu
OBl Apyrue MOJIEKYIbI, K KOTOPHIM BBl HAMEpEHBI MPUIENUThCA? MOXET, Bbl YBUAUTE C ATOU
TOYKH 3pPEHUS T€ HEYIOBUMBIE CBSI3U, KOTOpbIE ObUTN paHee BaM HEJOCTYIIHBI.

Ipamas ananorus. ConocraBbTe 337a4y, HaJ KOTOPO Bl paboTaere, ¢ psiioM 3aaad
U3 COBCEM JIpyrux obiacreil. IToT MeTox ObUI HCosib30BaH Asekcanapom ['pamom bemnowm:
«MeHsl OCEHMIIO: Be/Ib Ha CaMOM JieJie XPSIIK YeJIOBEUECKUX YIIeH CIUIIKOM MAacCHUBHBI 1O
CPaBHEHMIO C TOHKOH MeMOpaHOM, KOTOpasi yIpaBisieT MU, U €CJIU Takasl TOHKasi MeMOpaHa
MOJKET 3aCTaBUTh ABUIaTbCs OTHOCUTEIBHO I'POMO3KHE XPSIIH, TO o4eMy Obl MOei Ooiee
TOJICTOM M IUIOTHOH MeMOpaHe HE 3aCTaBUTh JBUTAThCS CTAJbHYIO IUIACTUHKY». Tak ObLI
MpUIyMaH TesedoH.

CuMBoMUYecKkasi aHAJTOTHA. JTa CTpaTerus peuieHus 3afad TpeOyeT 3pUTEIbHOTO
BooOpaxkeHus. Ee 1enp — oTopBaTbcsd OT OrpPaHWYEHUM, HAKJIAJIbIBAEMBIX CIOBAMHU WIIU



cumBosiamMu. Eciu BBHI MBITaeTech CO3/1aTh YETKHU 3pUTENbHBIA 00pa3 3a1auu, TO MOXKETe
YBUJIETh U PEIICHHE, TPOCBEYMBAIOIIEE CKBO3b ATOT 00pa3.

danTacTuyeckas a"ajgorus. Kakoe peiieHrne npuxoauT BaM Ha yM B BalllMX CaMbIX
(danTacTruuecknx Meutax? Hampumep, BBl MOXKETE BOOOPA3UTh JBYX MaJIEHbKUX HACEKOMBIX,
KOTOpbIe OYAyT aBTOMATHYECKH 3aCTETHBATh Ballly KYPTKY, WM TyCEHHUILy-IIEIKOMpPsa,
KOTOpasi HAa4HET OBICTPO MPSCTH IIETK, YTOOBI BBl HE 3aMEP3JIH MPH PE3KOM MOXOJIOIaHUH.
Oro npumepsl (QaHTacTUYeCKMX aHamoruid. Kak W B cllydae MO3rOBOro IITypMa,
(haHTaCTUYECKHE aHAJIOTHHM MOTYT BBIPAXXaThCsl B O€3YMHBIX, JAICKUX OT PEATBHOCTH UJIESX,
KOTOpBIE, BEChbMa BEPOSITHO, 3aTeM OYyIyT MpeoOpa3oBaHbl B MPAKTUICCKHE U BBHITOIHUMBIC
peuenus. [22]

MeTol CMHEKTUKM NPUMEHSIETCS KaK B HMHAUBUIYAJIbHOM, TaK M B KOJUIEKTHUBHOM
nopsiike. B KoJeKTHBHOM TIpOo(eCCHOHATIbHOM TPUMEHEHHM Ha HAYaJbHOM JTare
CUHEKTUYECKOT0 OOCYKICHHS aHATOTHH UCTIONB3YIOTCS JIJIsl HAN0OJIee YETKOTO BEISIBICHUS U
YCBOEHHUs YYaCTHMKaMH CYTH perraeMoi mnpobiseMbl. [IpoucxoauT oTkaz OT OYEBHIHBIX
penieHuid. 3aTeM B MpoIiecce CIEUATbHO OPTraHM30BAaHHOTO OOCYXKICHUS OMPEICIISFOTCS
TJIaBHBIE TPYIHOCTH WM TMPOTHBOPEUHUS, MPEMSATCTBYIOUINE pelIeHHio. BripabarbiBatoTcs
HOBBIC (POPMYTUPOBKH TPOOJIEMBI, ONMPEICISIOTCS LENH. B JaJbHEWIIeM TpH TTOMOIIN
CHELHUAaJIbHBIX BOIIPOCOB, BBI3bIBAIOINX AHAJIOTHH, OCYLIECTBISAETCS IOUCK UIEH U pEeLICHUN.
[Tonyyennble pelieHUs TOABEPraroTCs OIEHKe U TmpoBepke. I[lpu HeoOxoaumocTu
MIPOMCXOUT BO3BPAT K MPOoOIeMe Ui MOBTOPHOTO €€ 00CYKICHUS U Pa3BUTHUS MOTYyUCHHBIX
panee uzeil. [22]

[Ipyn MHIMBHUIYAIbHOM HCIOJIB30BAHUM CTPOTOrO aIrOpUTMa HET, Pa3JIMYHbIC BUBI
AQHAJIOTUI IPUMEHSIOTCSI COBMECTHO JIJI1 CHHEKTHYECKOIO aHAJIN3A.

B nmporpamMMupoBaHuy Ha BCeX €ro dTarnax NpUCYTCTBYET MOUCK aHAIOTHi u MeTadop.
Jlaxxe Takoi mpuBbIYHBIN «Pabouuit ctony siBisieTcss Metadopoil, Kak U Manku, KaTajaory,
METO/bl YIOPSAA0UYUBAHUS ITPOLIECCOB B CUCTEME, XPAaHWIMILA JAHHBIX U T.J.

3aoanue

HccnenoBath mporpaMMHBII/anmapaTHO-MIPOrPAMMHBIN KOMIUIEKC € TOYKH 3pEHUs
UCMOJIb30BAHUS PA3IMYHBIX BUAOB aHaJIOrMii B €€ pa3paboTke U (PyHKIMOHUPOBAHMH.
CHayasna 1aTh KpaTKO€ OIMCaHHE CUCTEMBI. Pe3ynbTaT MOKHO IPEICTaBUTh B BUJIE TAOIHIIbI
(KypcHBOM JIaH PUMeEp 3aIOJIHEHUs):

OnemeHT | CBA3b Bun ananorun
CUCTEMBI | MEXIY JInuna [Ipsmas CHUMBOJIHYECK danTacTHyecKas
JIEMEHTaM 1 ast
u
Onemenm X npu co30aHuU 1emMeHma
1 ovlaa UCNONb306AHA
aHaNo2Usl us
HayuHo-ghanmacmuyecx
020 pomana I'. Yannca
Onemenm X npu
2 CcO30aHUU
oslemenma
ovlna
UCNONIL306d
HA aHano2us
C ...
Cés13b ons ces3U
MmedxHcoy MeHCoy
o/leMeHmam o/leMeHmamu
ulu? ovlia
UCNONIb306AHA
AHANo2UA C...




Koumponwvnuwie eonpocwt:

Uto 03HaYaeT TEPMUH «CHHEKTHKA»?

UTO 1€XUT B OCHOBE METOJa CHHEKTUKH?

Urto nmpeacTaBisieT co00¥ TUyHast aHaJIoTHs?

Urto npeacTariseT co00i CUMBOIMYECKast aHAIOTHsA?

Yro npencrasisieT co0o0if mpsiMasi aHAJIOTHsI?

Uro npeacraBisieT co0oi aHTacCTHUYECKAsT aHATIOTHSI?

KakoBbI rpaHuiibl IPUMEHEHUS! METO/1a CHHEKTUKU?

Kak npumeHnsaTs MeTo/ npu rpynnoBOM HCCIIEIOBAHUHU CUCTEM?

Kak npuMeHsTs METO/] IPU UHAUBHUIYATILHOM HCCIIEA0BAaHUU CUCTEM?
10 Kaxk nmpuHiun ananoruit HCIoJib3yeTcs B IePCOHATbHBIX KOMITbIOTEpax?

CoNo~LNE



IIpunoxuue 2

OueHouHbIEe cpeICTBA A5 NPOBeIeHUs] MPOMEKYTOUHOI aTTecTaluu

a) Iliannpyemble pe3yJbTaThl 00yUeHHs M OLICHOYHbIE CPeICTBA /ISl NPOBeIeHH s
NMPOMEKYTOYHOM aTTeCTALMHU:

Kon
WHIUKAaTOpa

Nuaukarop qocTruxeHust
KOMIIETEHITNH

OneHouyHble CpeacTBa

[TK-1: Crioco6HOCTh aHATM3UPOBATh TPEOOBAHUS K MPOrPaMMHOMY OOECIIEUEeHHUIO U 0a3aM JaHHBIX,
pa3paboTKu TEXHUYECKUX creruduKalnii Ha MporpaMMHbIE KOMIIOHEHTHI U MX B3aUMO/ICICTBHE,
MIPOEKTUPOBATH MIPOrPAMMHOE OOecrieueHre 1 0a3bl TaHHBIX

IK-1.1

AHanu3upyeT TpeOOBaHUS K
pa3paboTKe IpOrpaMMHOTO
obecrnieueHus 1 6a3am JTaHHBIX

Cucrtema MOHUMAETCS KaK ...

1) BOTUIOMIEHUE CUCTEMB;

2) MHIUBHUIYJTbHBIN, YHUKATBHBIN (PU3HUECKIA 0OBEKT,
CYIIECTBYIONIUH B (PU3HUUECKOM MHPE;

3) u300pakeHne CUCTEMBI;

4) abcTpakiys, orpaHUICHHAs BHEITHEH cpenoi

Onucanne CUCTEMBI - 3TO ...

1) naopmanus onpeaeneHus, 3anucanias Ha KakoM-TO
HOcHTENIe HHPOPMAITUH;

2) BOIUIOIIEHUE CUCTEMBI;

3) bopmanm3anus COOBITHIA, 70 U TTOCIIE KOTOPHIX
COCTOSIHUE CUCTEMBI H3MEHSETCSI

DKCTECHTOM Ha3bIBACTCH ...

1) MecTo HHAMBHUAA B HEKOTOPOM IPOTSHKEHHOM
MIPOCTPAHCTBE-BPEMEHU;

2) MECTO HaXOXKJACHHS MHIMBU/IA B KOHKPETHBII MOMEHT
BpEMEHHU;

3) nuckpeTHas 001acTh HOCUTENSI HH()OPMAITUU

[1K-1.2

O1eHnBaeT KauecTBO
pa3pabOTKU TEXHUYECKUX
cnienupuKanuii Ha
IIPOrpaMMHbIE KOMIIOHEHTHI U
UX B3aUMOJIeHiCTBHE

COBOKYITHOCTh BC€X 00BEKTOB, U3MEHEHUE CBOWCTB
KOTOPBIX BJIUSAET Ha CUCTEMBI, & TAKXKE TyX O0BEKTOB,
YbH CBOHCTBA MEHSIOTCS B PE3YJIbTATE MOBEICHHUS
CHUCTEMBI, 3TO:

1) cpena;

2) MOJICUCTEMA;

3) KOMIIOHEHTHI

OO0beHeHnEe HEKOTOPBIX MTAPaMETPOB CUCTEMBI B
napamerpe 0osee BBICOKOTO YPOBHS — 3TO. ..

1) cuneprus;

2) arperupoBaHue;

3) uepapxwusi.

[TpuHIMI MHTETPALMY HANIPABJICH:

1) Ha U3y4YeHHEe UHTETPATUBHBIX CBOWCTB U
3aKOHOMEPHOCTEN;

2) paHXHpOBaHHE 3JIEMEHTOB CHCTEMBI 110 3HAYMMOCTH;

3) Ha TIOJTyYCHHUE KOJTUIECTBEHHBIX M KOMIUICKCHBIX
XapaKTEePUCTUK.

[1K-1.3

OreHUBaET Ka4eCTBO MPOCKTA
Ha pa3paboTKy MPOrpaMMHOTO
oOecreueHust 1 0a3 JaHHBIX

Kakast 3akOHOMEPHOCTb ITPOSIBIISICTCS B CHCTEME B
MOSIBJICHUU Y HE€ HOBBIX CBOWCTB, OTCYTCTBYIOIIUX Y
DJIIEMEHTOB?

1) anAuTHBHOCTB;

2) EeNOCTHOCTD;

3) 000cO0IEHHOCTH;

4) MHTETPATHBHOCTD

4D-oHTONOTHSA - 3TO ...

1) cymecTBOBaHHE MUpA B YETHIPEXMEPHOM
MIPOCTPAHCTBE-BPEMEHH 110 DUHIUTEHHY;

2) OHTOJIOTHSI, BKITFOUAOIIast 4 COCTABJISIOIINX BHETITHEH




Cpelpl - 3eMITI0, BOAY, BO3/YX, OTOHb;

3) Bemu4IMHA, SBIISIONIASCS CIMHON MEPON Pa3THMIHbIX
(hopM IBIWKEHUS U B3aUMOJICHCTBHS MaTepUH, MEPOit
Mepexo/ia IBIKEHYSI MaTEPUU U3 OJJHUX (HOpM B
JIpyTHe

KoMMyHHKaTHBHOCTh OTHOCHUTCS K TPYIITIC
3aKOHOMEPHOCTEH

1) OCyIIeCTBUMOCTH CHCTEM

2) B3aMMOJICHCTBUS YaCTH U 1EJIOTO

3) pa3BHUTHS CHCTEM

4) uepapXuUECKOU YIOPSII0YCHHOCTH CUCTEM

[TK-2: CriocoOHOCTH K aHAJIM3Y MPOOJIEMHOM CUTYallud, pa3padoTke TpeOOBaHUM K CUCTEME,
MIOCTAaHOBKE IEJICH CO3[JaHHsI CUCTEMBI, pa3pabOTKe KOHIICTIIIUU CUCTEMbI M TEXHUYECKOTO 3a/1aHuUs
Ha CO3[aHNE CHCTEMBI, IPEJICTABICHHS KOHIETIINY, TEXHUYECKOTO 3a1aHUs Ha CUCTEMY U
U3MEHEHH B HUX 3aMHTEPECOBAHHBIM JIUIIAM

[1K-2.1

OrneHuBaeT BBIOOP CPEACTB U
METO/IOB JIJISl TPOBEICHMS
CHUCTEMHOTO aHaIM3a MPH
MIPOCKTUPOBAHUH
MPOrpaMMHOTO 00eCIIeUeHHUS
JUISE aBTOMATU3UPOBAHHBIX
CHCTEM

Kaxkast 13 0coOCHHOCTEH HE SABIIIETCS XapaKTEPUCTHKOM
Pa3BHUBAOIINXCS CUCTEM

1) onHOHATIPABIEHHOCTE;

2) HECTallMOHAPHOCTh OTJENbHBIX TApaMETPOB;

3) meenoaaranue;

4) YHUKaJIbHOCTb MTOBE/ICHUS] CUCTEMBI.

IIpunnun ............... 3akitoyaercs B ToM, uto AUC
CO3J1aeTCs C YYETOM BO3MOKHOCTH MOCTOSIHHOTO
MIOIIOJTHEHUS 1 OOHOBJICHUS (PYHKIMHA CHCTEMBI U
BUOB €€ o0ecTedeHust

1) pa3BuTnus;

2) cranmapTU3alUK U YHU(DUKAIUY;

3) COBMECTUMOCTH

[puHDM ........... MTO3BOJISIET MOJOUTH K UCCIIETyeMOMY
00BEKTY KaK €IMHOMY II€JIOMY; BBISIBUThH Ha 3TOU
OCHOBE MHOI'000pa3HbIe THITBI CBA3EH MEKITY
CTPYKTYPHBIMH 3JIEMEHTAMH, O0ECTICUNBAIOIITIMHA
[ETOCTHOCTh CHCTEMBI; YCTAHOBHUTDH HAPABIICHHS
MIPOU3BOCTBEHHO-

XO3SIICTBEHHOM JIETETLHOCTH CHCTEMBI U peai3yeMbIe
€10 KOHKpETHbIe (DYHKITUH.

1) crangapTu3ammmy;

2) CHCTEMHOCTH;

3) coBMeCcTUMOCTH




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOUHON AaTTeCTAIlMH, IOKA3aTeJM MW KPUTEPHH
OlleHUBAHMS:

[IpomexxyTounast arrectramus no aucuuiuinie «CUCTEeMHBIA aHaU3)» BKIIOYAET TEOPETUUECKUE
BOTIPOCHI, TO3BOJISIIOIINE OLICHUTh YPOBEHb YCBOCHHS O0YUAIONTUMUCS 3HAHUN, U MPAKTUICCKUE
3aJlaHus, BBISIBJIAIOIINE CTENEHb COPMUPOBAHHOCTH YMEHHI U BIIaieHU, MpoBOIUTCS B hopme
3aueTa.

3adeT 110 JUCHUIINIMHE ITPOBOAUTCH IIO pE3yjbTaTaM OTUYETHOCTHU Ha J'Ia60paT0pHBIX 3aHATHUAX C
OoIpocomMm B YCTHOﬁ (bopMe II0 OSTallaM BBIIIOJHCHHSA W AaKTHUBHOI'O BBICTYIUICHUSA B
66C€H€-O6CY)K,I[€HI/II/I Ha JICKIIMOHHBIX 3aHATHUAX.

IHoka3zaresu U KpUuTepUM oueHUBaHMs JU(P(PepeHUMPOBAHHOIO 3a4eTa:

OcHoBHOM 3aaueil MOATOTOBKH CTyACHTa K IudepeHIIupoBaHHOMY 3a4éTy CIIEyeT CUUTaTh
CUCTEMAaTH3AIMIO 3HAHUH YIeOHOT0 MaTeprala, ero TBOPUYECKOE OCMBICIIBAHHUE.

Kpumepuu oyenku (6 coomeemcmeuu ¢ opmupyemvimu KOMNEMEHYUIMU U NIAHUPYEMbIMU
pe3yibmamamu 00yyeHus):

— HA OYEHKY «OMAUUHO» — 00y4arowWulics noKazvléaem blCOKULL YPO8eHb CHOPpMUPOBAHHOCMU
KoMnemeHyutl, m.e. TOJIHO PACKPBITO COJAEpKAHME MaTepuana; 4YETKO W MPaBUIBHO JaHbI
ONIPENEIICHUs] M PACKPBITO COJEpPKAHUE MaTepuayia, OTBET CaMOCTOSTENIbHBIM, IIPU OTBETE
MCIIOJIb30BaHbI 3HAHUSA, TPUOOPETEHHBIC paHee;

— HA OYEHKY «XOpouio» — o0y yarowuiics noxkazvleéaem cpeoHull YpoeeHb ChOopMUpPOBAHHOCU
KoMnemenyuu, m.e. PacKpbITO OCHOBHOE COJEpXKaHUE Marepuasa B 00bEME; B OCHOBHOM
MPaBUJILHO JIaHBI OTIPEACNICHUS, TTOHATHS; MaTepHall U3JI0KEH HETOJIHO, TIPH OTBETE JIOMYIICHBI
HETOYHOCTH, HApYIIIEHa MOCIEA0BATEIIbHOCTh M3JI0KEHUS; JOMYIIEHBI HEOOIBIITNE HETOYHOCTH
IIPY BBIBOJIAX M UCIIOJIb30BAHUM TEPMHUHOB; TPAKTHUECKHUE HABBIKU HETBEPIBIE;

— Ha OYeHKY «PO081emEOPUMENbHO) — O00YUAIOWULICS NOKA3bIBAem NOpOo208blll YPOBeHb
cpopmuposannocmu KomnemeHyuli, m.e. YCBOGHO OCHOBHOE COJEpXaHME MaTepuaia, HO
U3JI0KEeHO (hparMeHTapHO, HE BCEr1a MoCe10BaTeIbHO; ONPEAeICHHS U OHATHUS JaHbl He YETKO;
MPAKTUYECKHE HABbIKU CIIa0bIe;

— HA OYEHK)Y «HEYO081eMEOPUMENbHOY» — PE3VIbmam 00yueHUs He O0CMUSHYM, 00yUalowulicsl He
MOdHcem noKazams 3HAHUsL HA YPOBHE 8OCHPOU38e0eHUs U 0OBLACHEHUS UHDOPMAYUL, He MOHCEm
NOKA3amb UHMEJLIeKMYalbHble HABbIKU PeuleHUs NPOCMbIX 3a0ad.



