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JIner akryaauszanumn padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o1o0pena s peanusamnuu B 2025 - 2026
y4eOHOM rofy Ha 3acejaHuu Kadeapsl BBIUUCINTENBHON TEXHUKH U IPOTrPAMMHUPOBAHUS

[Ipotokom ot 20 r. Ne
3aB. kadeapoii O.C. JlorynoBa

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanusamnuu B 2026 - 2027
yueOHOM Toy Ha 3aceaHuy Kapeapsl BBIUUCIUTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqoopena st peanmsanuu B 2027 - 2028
y4eOHOM rojIy Ha 3acelaHuu KaQeapbl BBIYUCIUTENLHON TEXHUKH U IIPOrPAMMHUPOBAHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii 0.C. iOFy'HOBa

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl BBIYUCINTEILHON TEXHUKH U IPOrPAMMHUPOBAHHSI

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa




1 Iles1u ocBOCHUS I CUMILTAHBI (MOAYJI51)

Henstmu ocBoeHUS AUCUUILTUHBI (MOTyJis1) «CUCTEMHBIN aHAIN3)» COCTOUT B TOM, YTOOBI
JIaTh OyoyleMy CHEeIHATIUCTy YMEHUS M MPAKTHUECKUE HABBIKH AJI UCCIEAOBaHUS O0OBEKTOB U
MIPOLIECCOB C UCMOJIb30BAHUEM MPUHIIUTIOB JUAIEKTUKH, 000OCHOBAHHOTO MPUHSTUS PELICHUS JUIS
KOMIUIEKCHBIX 3a/1ad B 00JIACTU TEPECEUCHUs] MHTEPECOB MPOTrpaMMHUPOBAHUS, YKOHOMHUKU U
uHTEpecoB couuyMa. O3HAKOMUTH CTYIEHTOB C TEOPETHYECKHMMH OCHOBAMU U METOJaMU
CHUCTEMHOT'0 aHAJIN3a, & TAKXKE WX UCTIOJIb30BAHUEM JJIsI PEIICHHS HAYUYHbIX U MPUKJIAIHBIX 33/1a4.

JIJ1s TOCTHKEHU S OCTaBICHHOM LM B Kypce PellaloTces 3a1a4u:

- 3HaTh OCHOBBI ¥ IPUHIIUIIBI CHCTEMHOT'O aHAIN3a;

- YMETb aHAJIU3UPOBATh CUCTEMBI C PA3IUYHBIX TOYEK 3PEHUS;

- BJaJIETh OCHOBAMHM HAyYHOT'O HCCIEAOBAaHUS U MHOTOKPUTEPHAIBHOM ONTHUMHU3AIMU
CUCTEM.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

Jucuunnuaa CHUCTEMHBIM aHaNU3 BXOAMT B YacTh Y4eOHOro IUTaHa (POPMHUPYEMYIO
y4aCcTHUKAMU 00pa30BaTeIbHBIX OTHOIICHHI 00Pa30BaTeIbHOM MPOTPAMMBI.

Jisg  u3ydeHus  JAMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(hOpMHUPOBAHHEIE B PE3YIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

HNudopmartuka

BBenenue B crieliaibHOCTh

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AMCLUHUIUIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIUILINH/TIPAKTHK:

[IpoekTHas AeATENLHOCTD

[ToaroroBka k caaue v cadya rocy1apCTBEHHOT0 SK3aMEeHa

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu s

B pesynbTare ocBoeHus nuCHUIUIMHBI (Monyisi) «CHCTEMHBIM aHaU3» 00ydaromuics
JIOJKEH 0071a/1aTh CIISAYIOUIMMU KOMITETeHLIUAMU:

KOI[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

ITIK-5 CnocoOHOCTh K q)OpMaJ'II/BaI_[I/II/I " AJITOPpUTMHU3ALIUN ITOCTABJICHHBIX 3a/1a4, K HAIIMCAHUTIO
nporpamMMHOro KkKoga ¢ HCIOJb30BAHUCEM SA3BIKOB MpPOrpaMMHUpPOBaHUA, ONPCACICHUA U
MaHUITYJIUPOBAHUA JAaHHBIMU U O(I)OpMJ'IeHI/II-O nporpaMMHOTO KOJa B COOTBCTCTBHUU
YCTaHOBJICHHBIMHA TD€6OBaHI/I$IMI/I

[1IK-5.1 O1neHrBaeT KauecTBO MaTeMaTHUECKOM MO/IEeNH MpH (hopManu3anuu 3a1a4u
MpeaMETHOM 00J1acTH

[1K-5.2 OneHrBaeT KauecTBO pPa3pabOTaHHBIX AaJTOPUTMOB Ui MOCIETYIOLIETO
KOJIMPOBAaHUs

[1K-5.3 OneHuBaeT BHIOOP MPOrPaMMHBIX CPEACTB JUIsi IPOrpaMMHUPOBAHUA U
MaHUIyJUPOBaHUS  JaHHBIMU B COOTBETCTBUM  YCTaHOBJIECHHBIMU
TPeOOBAHUIMU

[1K-8 OO6mamaer CrmOCOOHOCTHIO K HACTPOWKE W KOHTPOJIO pabOTHI CETEBBIX D3JIEMEHTOB
UH(POKOMMYHUKAIIMOHHONW CHUCTEMBI, YIPaBICHHUIO O€30MacCHOCTBIO CETEBBIX YCTPOMCTB H
IMporpaMMHOI 0 06ecnequHﬂ, JUArHoCTUKE OTKa30B H OIINOOK CETEBBLIX YCTpOI\/'ICTB u
POTPAaMMHOTO O0ECIIEYeHHUsl, KOHTPOJIO MPOM3BOJUTENLHOCTH CETEeBOM HH(PACTPYKTYpHI
HH(i)OKOMMYHHKaHHOHHOﬁ CUCTEMBI, IPOBCACHUIO PErIIaMCHTHBIX pa60T Ha CCTEBBIX
YCTPOMCTBaX W MPOrpaMMHOM OO0ecre4eHHd HWH(POKOMMYHUKAIIMOHHOW CHUCTEMbI IS
obecnieuenns padboter Web-npuioxeHuit

[1K-8.1 OmnpenensieT Ka4eCTBO HACTPOIKHU U KOHTPOJISt pabOThI CETEBBIX




AJIEMEHTOB HH(POKOMMYHHKAIIMOHHON CHCTEMBbI

[1K-8.2 OrneHrBaeT KayecTBO YIMpaBlIeHUs OE€30MacHOCTHIO CETEBBIX YCTPOWCTB U
MPOrPaMMHOTO O0ECTIeueHUs, TUArHOCTHKU OTKa30B M OIIUOOK CETEBBIX
YCTPOMCTB

I1K-8.3 Omnpenensier HEOOXOAWMMOCTh TMPOBENCHUS pEriaMeHTHBIX paboT Ha

CETEBBIX YCTPOUCTBAX u IPOrPaMMHOM obecrieueHun
nHGOKOMMYHUKALIMOHHOM cucteMbl ¢ Web-bynthatqcjv




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO6mast Tpy10€MKOCTh JAUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

HHUCJIC:

— KoHTaKkTHas padota — 106 akaj. gyacos:
— aynuropHas — 102 akaj. 4acos;
— BHEAyIUTOpPHAs — 4 aKaJI. 4acoB;

— caMOCTOsITeNIbHAS paboTa — 2,3 aKajl. 9acoB;

— B popMe mpakTHUeCKoi moaroroBku — 0 akas. 4ac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

d)opMa aTTCCTalllMH - OK3aMCH

AynutopHast = =
o | KOHTaKTHas pabora E 5 ®dopma TeKyIero
=
& B aKajl. yacax S Bu KOHTPOIIS
Paznen/ Tema 3 (B akan ) E B A . P Kon
S 3 © | camocrosTensHOl | ycreBaeMocTH U
JIACITATIINHEL 3 = . | KommeTeHun
@) g £ padoThI TIPOMEKYTOUHOM
nab. | mpakT. | 3 Q&
Jlek. 2 s aTTecTaluu
3aH. 3aH. | QO &
1. OcHOBHBIE TOHSTHS TEOPUU
CHCTEM M CHCTEMHOIO aHaJln3a
1.
CaMocCTOsATENBHOE TIK-5.1,
11 Beenenue B n3yueHue yuyeOHoU 1. Becena TIK-5.2,
CHCTEMHBIN aHaIU3. Y HAy4HOU ) TIK-5.3,
4 8 o0CyXIeHHnE
O07aK0 CHCTEMHBIX HayK. JUTEPATYypPHI. 2 VerHbii OMDOC TIK-8.1,
CHCTEeMHOE MBIIIICHHE. 2. Pabora ¢ ' P TIK-8.2,
AJIEKTPOHHBIM T1K-8.3
yueOHUKOM.
1.2 CucreMHOCThL  Kak 1
00BEKT HCCIIEI0BAaHUA. )
CaMocTosTeNnbHOE
Cytb " Ha3Ha4YeHUE M3VICHHE VaeGHOM
CHCTEMHOIO aHaJn3a Kak v ya . 1. Becena - T1IK-5.1,
N U Hay4yHOH
METO/I0JI0OTHYECKOM o0cyxieHHne TIK-5.2,
JIUTEPATYPHI. o
OCHOBBI aHaJIM3a, CHHTE3a 2. YCTHBIHU ompoc. TIK-5.3,
8 12 2. Pabora ¢
u MPaKTUKU 3. IIpoepka IK-8.1,
AJIEKTPOHHBIM
MPOEKTHUPOBAHUS CIIOKHBIX 1a00paTOPHBIX TIK-8.2,
N YUEOHUKOM,
CHCTEM. CucremHbIH pabor I1K-8.3
BBITIOJTHEHHE
MOAXOX K HCCIEIOBAHHUIO
71a00PaTOPHBIX
00BEKTA. TIpuHIMIIBL aGor
CHCTEMHOTO MOAX04a 6 p
1.
CamocTosaTensHoe
1.3 TIlouarue »snemMeHTa u3ydyeHue yuyeoHoi
y y . 1. Becena - TIK-5.1,
cucteMbl. 1lemoCTHOCTE M ¥ HAYYHOU
IEITUMOCTD CtpykTypa JINTEPATYyPhI obcyxaenue IIK-5.2,
CHCTEMBI CT KT pg3ayfm 8 12 2 P§60¥§ c. 2. Yot onpoc. IIK-5.3,
u Oqe. TaHI:I)/I}; ypr agnu 3né1< OHHBIM 3. lposepka IK-8.1,
u3 aeM(f)fI CHUCTEMEI P eg})mKOM N1abopaTopHEIX IIK-8.2,
i . ’ e ’ pabor T1K-8.3
CHCTEMHBIN XOJIOH. BBITTOJTHEHHE
11ab0paTOPHBIX
pabor
1.4 Tlouarwe  CIOXKHON L
CaMoCTOSTENbHOE TIK-5.1,
CHCTEMBI. Turnossie .
n3yueHne yueOHOu TK-5.2,
MOJICIIA aHAJIM3a U CHUHTE3a . 1. Becena -
Y Hay4HOU TIK-5.3,
cII0KHBIX cucreM. Cucrema 6 12 0,3 o0cyXieHHne
B OINepPaMOHHOM JIATCPATYPEL. 2. YCTHBIH onpoc IK-8.1,
0K CHUH pCI/ICTeMHa}I 2. Pabora ¢ . poe IIK-8.2,
pyx ’ AJIEKTPOHHBIM T1K-8.3
HWH)XEHepusl.
y4eOHUKOM




HWroro no pazneny 26 | 44 | | 0,3 |
2. MeTozbl CHCTEMHOTO aHaJIH3a
1.
2.1 Metop aHaJm3a Hcgasz;:;ﬂTeggiggl
uepapxuii (MAUN) u meron qu Ha y};{oﬁ 1. becena - IK-5.1,
anaimmza cereir  (MAC). e };; . oOcyxXJieHne TIK-5.2,
CyILIHOCTH, CBSI3H, BHIbBI PaTypeL. 2. YCTHBIU ompoc. TK-5.3,
. 4 12 1 2. Pabora ¢
00paTHbBIX CBsi3eH. S ICKTDOHHBIM 3. IIposepka T1K-8.1,
Ipumenenne MAWN u egﬁHKOM 11a00paTOPHBIX T1K-8.2,
MAC JUISt aHanm3a i ’ pabor T1K-8.3
BBITIOJTHEHUE
CJIOYHBIX CUCTEM.
1ab0PaTOPHBIX
pabor
1.
2.2 [Mpunsitue CamocrosTenpHoe
KOJUICTUATIBHBIX u u3ydeHue yueOHon 1. Becexa - IK-5.1
WHIUBUIYaITbHBIX ¥ HAyIHON ) )
o o0CyXIeHHnE TIK-5.2,
pelieHHii  Ha ~ OCHOBE JIUTEPaTyphI. . )
METOJIOB CHCTEMHOIO 4 12 1 2. Pabora ¢ 2. VerHbiid onpoc. IK-5.3,
N 3. [IpoBepka T1K-8.1,
aHanm3a. CucteMHBIN JNIEKTPOHHBIM
11a00paTOPHBIX T1K-8.2,
aHanu3 Kak y4eOHUKOM, aGoT 1K-8.3
HHCTpYMEHTapHi BBITIOJTHEHNE p '
CHCTEMHOI WH)KCHEPHUH. 11a60paTOPHBIX
pabor
HWroro no pazneny 8 24 2
Hroro 3a cemectp 34 68 2,3 9K3aMeH
Wroro mo aucruminge 34 68 2,3 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguioHHble 00pa30BaTENbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3alHIo
00pa30BaTEeNLHOIO Mpolecca M MPEANoJaralollylo MNpsMYK TPAHCISALUUI 3HaHUH OT
IpernoiaBaTess K CTyIeHTY.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHI:

Wudopmanvonnas JeKuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpEeno1aBaTes).

JIaGoparopHas paboTa — opranusanus yd4eOHoH paboThl ¢ peajlbHbIMU MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMH, HKCIEPUMEHTAIbHAs pPadOTa C aHAJIOTOBBIMH MOJCIISIMHU
peabHbIX OOBEKTOB.

2. TexHosnoruu mpoOIEMHOTO OOyuUeHHs] — OpraHu3as 00pa30BaTENLHOTO MpoIlecca,
KOTOpas MpeIoaracT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalHi ISl CTUMYJIUPOBaHHS aKTUBHOM MTO3HABATEIBHOM AEATEIBHOCTH CTYICHTOB.

3. MHTepakTHBHbBIE TEXHOJIOIMH — OpraHu3anus oO0pa3oBaTeIbHOrO MpoLecca, KOTopast
IpEeIoiIaraeT akTUBHOE U HEJIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHUKOB, IOCTH)KEHUE HA STON
OCHOBE JINYHOCTHO 3HAYMMOT'0 JJIsl HUX 00pa30BaTeIbHOIO pe3yibTaTa.

@®opMbl yueOHBIX 3aHSATHH C HMCIIOJIB30BAaHHEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHUM:

Jlekumst «oOpaTHOM CBS3M» — JEKIHMS—IPOBOKANMs (M3JI0KEHHE MaTepHajja ¢ 3apaHee
3arJIaHUPOBAHHBIMU omnokaMn), nexkuus-oecena, JEKIMS-AUCKYCCHS,
JEKIHSA-TIPECC-KOH(PEPEHITHS.

4.  HHpopMallMOHHO-KOMMYHHMKAlIUOHHbIE ~ OOpa3oBaTeibHbIE  TEXHOJIOTMH  —
opranu3zaiys 00pa3oBaTeNbHOTO MPOIIECca, OCHOBAHHAS HA MPUMEHEHHUH MPOTPaMMHBIX Cpel U
TEXHUYECKUX CPECTB pabOThI C 3HAHUSMU B PA3IMYHBIX IPEAMETHBIX 00IaCTSIX.

6 YueOHO-MeTOAUYECKOE 00eciedeHre CAMOCTOSITeJIbHOI PadoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHble cpeacrea AJsl IPOBEICHUSA HpOMe)l(yTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. AuToHOoB, A. B. Cucremublit anamu3 : yueOHuk / A.B. AHTOHOB. — 4-¢ u31., mepepad.
u jgon. — Mocksa : UHOPA-M, 2024. — 366 c. + [lomn. maTepuansl [ DIeKTPOHHBIN pecype]. —
(Boiciiee obpazoBanue). - ISBN 978-5-16-019847-7. - Tekcr : snexkrponnsii. - URL:
https://znanium.ru/catalog/product/2140960 (nata oopamienus: 22.04.2024). — Pexum goctymna:
0 TOATHUCKE.

2. Kopukos, A. M. Teopus cucTeM M CUCTEMHBIH aHanu3 : ydyeOHOoe mocooue / A. M.
Kopuxkos, C. H. ITaBnoB. — Mocksa : UHDOPA-M, 2024. — 288 c. — (Bsiciiee oOpa3oBanue).
— DOI 10.12737/904. - ISBN 978-5-16-019357-1. - Tekcr : snekrponubii. - URL:
https://znanium.com/catalog/product/2111332 (mara oOpamenus: 22.04.2024). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

0) lonoJiHMTEILHASA JIUTEpaTypa:

1. I'paeukas, O. B. MnpopmanioHHbIE TEXHOJIOTHH TOAJIEPKKU MPUHATHS PELICHUH !
yueoHoe mocobue / O. B. I'paerkas, 0. C. Uycosa ; KOxHblil enepanbHblii YHUBEPCUTET. -
PocroB-na-/lony ; Taranpor : U3garensctBo KOxHoro denepansuoro yuusepcureta, 2019. - 130
C. - ISBN 978-5-9275-3123-3. -  Tekct :  DIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1088115 (nara oopamenusi: 22.04.2024). — Pexum



JOCTYTIA: TIO TIOJIITUCKE.

2. JloBmog, JI. A. CucreMHbIli aHanmmu3: TeopeThdeckue OCHOBBI. Yacth 1 : yueOHOE
nocobue / JI. A. Jlosros. - Mocksa : PI'VII, 2018. - 224 c. - ISBN 978-5-93916-701-7. - Tekcer :
anektponnsii. - URL: https://znanium.com/catalog/product/1195527 (mara oOpamieHus:
22.04.2024). — Pexxum J10CTYIA: 110 MOIIMUCKE.

B) MeToanuyecKue YKazanus:

MCTO,I[I/ILIGCKI/IC YKa3aHUA HaXOOATCA B HpI/IJ'IO)KeHI/II/I 1

r) [Iporpammuoe odecneuenue u UHTEepHET-pecypcehl:

IIporpammHoe o6ecnneuenmne

Haumenosanue I1O Ne norosopa Cpok nercTBuUS JIUIEH3UN
MS Office 2007 |, 135 o1 17.09.2007 BeccpouHo
Professional

Anaconda Python [cBo6oaH0 pactpoctpansiemoe I10 06eccpoyHO
MathCAD v.15

Education J1-1662-13 ot 22.11.2013 0eccpovHO

University Edition
MS Visual Studio

2017 Community |cBo6oaHo pactpoctpansemoe I10 6eccpodHo
Edition

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HasBanue kypca CchllIKa

Hanmonanehas nH(pOPMaLMOHHO-aHATUTHYECKas URL:
cucreMa — Pocculickuii HWHJACKC HAYYHOI'0 HUTHUPOBAHUA https://elibrary.rU/prOj ect riSC.aSp
(PUHII) -
IMTouckoBas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/
®denepasibHOE roCy/1apCTBEHHOE Oro/KeTHOE
yupexaenne «DenepanbHblii MHCTUTYT npombinuiennoi| URL: http://wwwl.fips.ru/
COOCTBEHHOCTHY

9 MaTepuaJibHO-TeXHHYeCKOe 00ecnedeHue TUCIIUMIUHBI (MOTYJIs1)

MaTepI/IaJ'ILHO-TGXHI/I‘-ICCKOG o0OecrieueHue JUCHUIIIINHBI BKJIFOYACT:



1. JlexunonHas aynutopus ayn. 282. MyabTUMEIMIHbBIE CPEICTBA XpaHEHHUS, TIepeJadu U
npeJcTaBieHus UHGOpMaIuu.

2. Kommebrorepubsie kiaccbl Llentpa wuHdopmamumonnsix TtexHonoruit ®I'bOY BO
«MI'TY». IlepcoHaibHBIE KOMIBIOTEPHI, OOBCIUHCHHBIC B JIOKAJBHBIE CETH C BBIXOJIOM B
Internet, ocHameHHbIE COBPEMEHHBIMH IPOIPAMMHO-METOJMYECKUMU KOMIUIEKCAMH IS
pelieHus 3a1a4 B 001acTi HHPOPMATHKHU U BBIYUCIUTEIbHON TEXHUKH.

3. AyUTOpHUH [T CAMOCTOSITENLHON paboThl: KOMIBIOTEPHBIE KIIACCHI; YNTAILHBIC 3AJIbI
ouommorekn. Bece kimaccet YUT u ACY ¢ mepcoHanbHBIMH KOMITBIOTEPAMH, BBIXOJOM B
WuTepHer u C JA0OCTYyHIOM B 3JEKTPOHHYIO HH(POPMALMOHHO-0OPA30BATENbHYIO CpPEdy
YHHUBEpPCUTETA.

4. Ayaatopwii 7S TPYNIOBBIX U WHAUBUAYAIBHBIX KOHCYJIBTAUN, TEKYIIErO KOHTPOIISI
Y POMEXYTOYHOM aTTecTaruu. Aya. 282 u kinaccel YUT u ACY.

5. Tlomemenuss masi C€aMOCTOATENBbHON paboThl  O0yYaromUXcs, OCHAIEHHBIX
KOMIIBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO MOJKIIOYEHHS K ceTu «VIHTepHeT» U HalIudyuem
JOCTyNa B D3JIEKTPOHHYIO HH(POPMAMOHHO-00pa30BaTeNbHYIO cpeay opraHuzanuu. Kiaccel
YUT u ACY.

6. Ilomemenust aymsi XpaHeHHS W TNPO(UIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
obopynoBanus. LlenTp nHbOpMaIIMOHHBIX TEXHOJIOTUN — aya. 372
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Y4yeOHO-MeTOMMYECKOE O0ecTIeyeHre TUCHMILTHHBI(MOTYJISA)

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

Lenv pabomut
O3Hakomumvcsa ¢ cooepocanuemM HOHAMUSL «CUCMEMAy», HAYYUMbCa Onpeoensams eé
2paHuybl, CMPYKMypy, U0, CEOLICMEA.

Hudpopmayusn

Cucrema (0T np.-Tped. — II€JI0€, COCTaBICHHOE M3 4YacTel) — CBsI3aHHAsi COBOKYITHOCTH
3JIEMEHTOB, CYIIECTBOBaHHUE KOTOPO MOAYMHEHO ONpPEAeICHHOM LIEH.

Buemnemy Habmogarento cucteMa 00bIYHO MPEACTABISIETCS B BU/I€ HEKOTOPOTO «YEPHOTO
ALIUKay, TOJYYa0IIEero HEKOTOPbIe CUTHAJIBI U3 BHEIIHEH CpeJlbl U TPAHCIUPYIOIIee 3aTeM B Heé
OTIpPEICIEHHYIO JIOJII0 PE3YJIbTaTOB CBOEH JEATENbHOCTH. I'paduueck 3T0 MOKHO MPEJCTaBUTh
cnenyromumM obpasom (puc. 1).

Bbixon
CiarTonna /

Bxoa

Pucynok 1. [IpencraBiieHue CUCTEMBI KaK «4EPHOTO SIIIIUKA»

Kaxxgast cucremMa JomKHA UMETh ONPEACIICHHBIC TPAHUIIBI. DTO MPEANOIOKCHHE CO3/IaeT
BO3MOXXHOCTh B paMKax HEepapXHu CUCTEM PACCMATPHBATh KaKyIO-JINOO KOHKPETHYIO CHCTEMY.

['pasuIBl cHCTEMbl HEOOXOMUMBI M JUISI TOTO, YTOOBI ONMPEACITUTh, KAKHE KOMITOHCHTHI
MOKHO CYUTATh HAaXOJSAIIMMHCS IMOJ KOHTPOJEM JIHIA, MPUHUMAIOIIETO pPEIlIeHUE, a. Kakue
OCTalOTCS BHE €ro BHUMaHUS. ECIi COCTaBUTH MepeueHb BCEX KOMITOHEHTOB, 3 KOTOPBIX JIOJDKHA
COCTOSITh CHUCTEMA, M YCTAaHOBUTH JJS HUX OTPaHHYEHHUS, TO BCE, YTO HAXOAUTCS BHYTPH
OTPAaHWYEHHOTO TPOCTPAHCTBA, OyJIET OTHOCUTHCS K CHCTEME, a BCE, YTO HAXOJHUTCS 3a €ro
npenenaMu, — K okpykatoieit cpene. [ToToku, uayiine ot OKpysKarolieil cpeibl BHyTpb CUCTEMBI,
SIBIITFOTCS. BXOJHBIMH ITOTOKAMH, a TIOTOKH, BBIXOJSIIME W3 OTPAHMYECHHOTO MPOCTPAHCTBA BO
BHEIITHIOIO CPEJy, — BBIXOJHBIMH JAHHBIMUA CUCTEMBI.

CucreMa Ha3BIBAETCS 3aMKHYTOM, €CITH JIEMEHTHI JAHHON CHCTEMBI HE CBSI3aHBI C KAKHMH
Obl, TO HU OBLIO BHEIIHUMU TI0 OTHOIICHUIO K Heil 00bekTaMu (puc. 2, a).

Cucrema Ha3bIBacTCSI OTKPBITOW, €CIH dYepe3 €€ TPaHUIbI MOXKET MPOUCXOIUTH
OecnpensTCTBEHHBI OOMEH BEIIeCTBOM, HH(pOpMalluel /Uit SHEPTUEH ¢ BHEIIHEH cpeoit (puc.
2,0).

Cucrema Ha3bIBaeTCd YaCTHYHO OTKPBITOM WM YAaCTUYHO 3aKpBITOM, ecrnu uepe3 eé
TPAHUIIBI TPOXOJIAT TOJIBKO ONPEICIEHHBIC BH/IBI BENECTBA, MH(OPMAIUU W/WIH dHEpTrHuH (puc.2,

B).



§) B
Pucynok 2. 3akpbiTast, OTKPBITasi U YaCTUYHO OTKPHITAsI/3aKPHITAst CHCTEMBI

[ToHsATHO, UTO a0COIIOTHO OTKPBITHIX M 3aKPBITHIX CHCTEM B JKU3HH HE CyIIecTByeT. Beerna
MPUCYTCTBYET HEKOTOPBIA OOMEH CHCTEMBI CO CPEJIOi, Jaske €ClIM CUCTEMa SIBJIETCS 3aKPhITON U
ke a0COJIOTHO OTKPBITAs CHUCTEMa 10 Pa3IMYHBIM TPUYMHAM OKa3bIBACTCS OTPAHHYCHA OT
KaKUX-TO BUJOB 0OMeHa. [I03TOMY OTKPBITOCTh U 3aKPBITOCTh CUCTEMBI MPUHATO OMPEIENATh C
y4€TOM TOYKH 3pEHHUS ucchefoBaTesss cucteMbl. OOBIYHO, TO, HACKOJBKO CHCTEMa CUUTAETCS
OTKPBITOM WJIM 3aKPBITOM, OTOBAPUBAETCS HA CAMbIX IEPBBIX ITanax €€ U3y4yeHus.

CTpyKTypoll cHCTEMBbl Ha3bIBacTCs €€ pasJ/ieJieHue Ha OTACIIbHbIC YacTH, Ha3bIBAEMbIC
JJIEeMEHTaMH, C YKa3aHHeM CBs3ei Mexay HUMHU. OO0s3aTeNbHBIM YCIOBHEM Ha BCE BpeMs
W3Y4YEHUSI CHCTEMBl SIBISIETCS CTAaTMYHOCTh M HEU3MEHHOCTh DJJIEMEHTHOTO COCTaBa
paccMaTpuBaeMoii cuctembl. Pa3nenenue, B 3aBUCUMOCTH OT BBHIOPAHHOW TOYKU 3PEHHSI, MOKET
MMETh BEIIECTBEHHYIO, (YHKIIMOHAIBHYIO, AITOPUTMUYECKYIO WU JIO0YIO JPYTYIHO OCHOBY.
COBOKYITHOCTB BCEX CBA3EH 2JIEMEHTOB CUCTEMBI U 00pa3yeT ee CTpYKTypy. [1]

I'pynma smeMeHTOB B CTPyKType, OOBEIMHEHHAS MO HEKOTOPOMY OOIIEMYy MPHU3HAKY,
Ha3bIBaeTCs moacucTeMoil. OOBIYHO CBSI3b MEXKY DJIEMEHTAaMU MOACUCTEMBI OoJiee CUIbHA, YEM C
JIPYTUMU SJIEMEHTaMU TOM YK€ CUCTEMBI.

[Ton GpyHKIMOHUPOBAHUEM CUCTEMBI MOAPA3YMEBAIOT MPOIIECCHI, KOTOPHIE MPOUCXOAT B
CUCTEMeE, 3aTparuBarolle HEMOCPEICTBEHHO caMy CUCTeMY (OJIMH WJIM HECKOJBKO 3JIEMEHTOB B
Ka)KIbIi MOMEHT BPEMEHH ), a TAK)KE OKPYKAIOIIYIO e€ cpery.

DJIeMEHT — MUHUMAaJbHas, HE TOJJAOMIAACS JAIbHEHIIEMY NIEJIEHUI0 C JAHHOW TOYKH
3peHUsl, 4aCTh CUCTEMBI, 00JIaaroIIasi OMpeIeICHHON IIeIOCTHOCTBIO U CAMOCTOSTENIbHOCTHIO TIO
OTHOIIICHUIO K JJAHHOW CHUCTEME, COCTOSTHHME U (PYHKIIMOHATBHBIE OCOOCHHOCTH KOTOPOW MOTYT
OBITH U3MEPEHBI WM OMHCAHBI B TEPMUHAX W3BECTHOTO SI3bIKA. DJIEMEHT OOBIYHO 0003HAYaeTCs
HEKOTOPHIM 3HAKOM, Ha3bIBa€MbBIM NepeMeHHON. [Ipu M3ydeHNn CUCTEMBI COCTOSHHUE AJIEMEHTa
MO>KET U3MEHATHCS B 3aBUCUMOCTH OT Pa3NIMYHBIX (DaKTOPOB, TO €CTh MEpEMEHHBIC PUHUMAIOT
HEKOTOPBIC 3HAUCHUSI U3 OTIPECICHHOTO JIJI HUX MHOYKECTBA JOMMYCTUMBIX 3HAYEHUH.

[Tapamerp — omepaTMBHO BBIPAKEHHBIA 3JIEMEHT HUCCIEIOBAHMS CHUCTEMBI, CIY)KalllUi
dbopmoii nokanmmu3anuu WHGOPMAIMKU O CBOMCTBAX W MpHU3HAKaX 3TOW cUCTeMbl. [lapamerpamu
CHUCTEMbI Ha3bIBAIOT T€ MEPEMEHHbIC, 3HAUEHUS KOTOPBIX MPUHUMAIOTCS HEU3MEHHBIMU IpPHU
pELICHNH JaHHOM 3a/1auu.

N3yunTh cucteMy — 3HAYUT ONPEJECIUTh SJIEMEHTHI CUCTEMBI, BHIPA3UTh UX NMEPEMEHHBIE,
HaWTW 3HAYEHUs TMEPEMEHHBIX, BBIACIUTH MapamMeTphl. JIrobas cucrema m3ydaercs ¢ KaKou-TO
OIPEIEIEHHON TOUKH 3PECHHUSL.

Touka 3peHUs — KU3HEHHAs MO3UIUS, C KOTOPOH CYyOBEKT (MCCIeoBaTENbh) OLICHUBACT
MPOUCXOSAIINE BOKPYT HEro COOBITHS, HA OCHOBAaHWHM KOTOPOH OH CTPOUT CBOM MHEHWUS,
BBICKA3bIBAET CYKICHUS.


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

@akT HaMMYUs B3aUMOOTHOIIEHHH JIOO0TO pola MEXAY YacTsIMH paccMaTpUBaeMOM
COBOKYIIHOCTH, 3aBUCHMOCTb CBOWCTB OJHOTO 3JIEMEHTA OT CBOMCTB JPYIMX 3JEMEHTOB,
Ha3bIBaeTCs CBA3bIO. [1,2]

VYCTaHOBUTH CBSI3b MEXAY 3JIEMEHTAMHM — 3HAYUT BBIABUTh HAJIIMYME 3aBUCHUMOCTEH HX
CBOWCTB. /IBYCTOPOHHSI 3aBUCMMOCTb CBOKMCTB OJHOT'O 3JIEMEHTA OT CBOMCTB JAPYTUX 3JIEMEHTOB
Ha3bIBAETCS B3aMOCBSI3bIO.

B3aumoneiictBue — 3TO COBOKYIHOCTb B3aWMOCBSI3€M M B3aMMOOTHOILEHUH MEXIy
CBOICTBaMHM 3JIEMEHTOB, KOTJ]a OHU IIPUOOPETAIOT XapaKTep B3aUMOCOAECUCTBUS APYT APYTY.

OO01ecucTeMHbIE 3aKOHOMEPHOCTH

3aKOHOMEPHOCTBIO HAa3bIBAIOT YAcTO HaOII0JaeMoe, TUIUYHOE CBOMCTBO (CBSI3b WIIU
3aBUCUMOCTB), IIPUCYIIIEE 0OBEKTAM U IIPOLIECCaM, KOTOPOE YCTaHABINBAETCS OINBITOM. [3]

OO1ecucTeMHble  3aKOHOMEPHOCTH — O3TO  3aKOHOMEPHOCTH, XapaKTEpPU3YIOIIHE
NPUHIUIHAIBHBIE 0COOCHHOCTH MOCTPOSHHUS, PYHKIIMOHUPOBAHUS U Pa3BUTHSI CJIOKHBIX CHCTEM.
OTH 3aKOHOMEPHOCTU MPUCYIIU JIOOBIM CHUCTeMaM, OyAb TO PKOHOMUYECKas, OMOJIOTUYECKas,
o0LIECTBEHHAsI, TEXHUUYECKAsl WM Jpyrasi CUCTEMA.

[lenocTHOCTh — KOMIUIEKC OOBEKTOB MpPEICTaBIsieT COO0N HEKOTOpOe EAMHCTBO,
oOnanaroliee o0IMMHU CBOMCTBAMHU U ITOBEACHUEM, OTHOCUTEIbHOW HE3aBUCUMOCTBIO OT CPEJIbl U
Ipyrux cucrteM. M3meHeHHe Tr000ro KOMIIOHEHTAa CHCTEMBbl OKAa3bIBAaeT BO3JICHCTBHE Ha BCE
apyrue €€ KOMIIOHEHTbl M INPUBOJUT K M3MEHEHHUIO CHCTEMBl B II€JIOM; a JIt000€ M3MEHEHUe
CUCTEMBI OT3bIBaeTCS Ha BceX €€ KOMIIOHEHTAX; TO €CTh O3HaYaeT IpeoOpa3oBaHne KOMIIOHEHTOB,
BXOJILIIUX B CUCTEMY.

JenuMocTh — 00BEKT paccCMaTPUBAETCS B KAUECTBE COCTOSIIIIETO U3 AJIEMEHTOB.

QOYHKIIMOHATBHOCTD — CO3[JaHHE CUCTEMBI 00YCIIOBIEHO OOBEKTHBHON HEOOXOIMMOCTHIO,
OHA CYILIECTBYET IS BBIMIOJIHEHUS ONpeAeIeHHON (DYHKIIUU B CpeIE.

N3011poBaHHOCTh — KOMILJIEKC OOBEKTOB, 00Pa3yIOLIUX CUCTEMY, U CBSI3U MEXIY HUMH
MOXXHO OTTPaHUYUTh OT HX OKPYKEHHS M paccMaTpuBaTh OTAEIbHO. OTHOCHTEIBHOCTH
M30JIMPOBAHHOCTH — YYUTBHIBACTCS BO3ICHCTBIE HAOIIONATENS U Cpelibl Ha OOBEKT M €r0 00paTHOe
BO3/ICIICTBUE UEPE3 DJIEMEHTBHI, SIBIISIFOIIMECS BXOIaMU U BBIXOJIAMHU.

Habmonaemocts — Bce 06€3 UCKIIIOUEHHUS BXOJIbI U BBIXObI CUCTEMBI JINOO KOHTPOIUPYEMbI
uccienoBarenaeM-HaboaaTeneM, 1160, o KpaitHel mepe, HaOJII0JaeMbl.

HeonpeneneHHocTh — HEBO3MOXKHOCTh OJIHOBPEMEHHO (UKCHPOBATH BCE CBOWCTBA U
OTHOLIECHHUS SJIEMEHTOB CUCTEMBI.

NnentudunmpyemMocTh — Kakaas COCTaBHAs YacTh CUCTEMBI (DJIEMEHT) MOXKET OBITh
OTJIEJIEHA OT JIPYI'MX COCTABIAIOLINX U OTOXKIECTBJICHA, OTIO3HAHA.

JIMCKpeTHOCTh (aBTOHOMHSI 3JIEMEHTOB) — KaXIbIH OJEMEHT CHCTeMbl 00Jaaaer
COOCTBEHHBIM TIOBEIEHUEM M COCTOSHUEM, OTJIMYHBIM OT MOBEAEHHMSI M COCTOSHUS APYrHX
3JIEMEHTOB M CUCTEMBI B 1IeJIOM. [1]

Hanuuue cBsizeli — KOMIIOHEHTBI CUCTEMBI CYIIECTBYIOT HE HE3aBUCHMO, a UMEIOT JIPYT C
JPYTOM OIpe/ieJIEHHBIE CBA3H.

OpraHu30BaHHOCTh — AJIEMEHTHI (4aCTH) CHUCTEMBI B3aMMOCBSI3aHbl U B3aUMOJICHCTBYIOT
orpezieieHHBIM 00pa30M, OpraHU30BaHbl B IPOCTPAHCTBE U BPEMEHH.

CTpyKTYpHOCTH — OTHOCHUTENBHO YCTOWYUBBIN, N3MEHSIOLUICS B IPOCTPAHCTBE U BPEMEHU
Croco0 BHYTPEHHUX CBS3€W U OTHOLIEHHMH CHCTEMBI, KOTOPBINA onpeenser ee (yHKIUOHATBHYIO
JESATEIBHOCTD.

Yops10ueHHOCTh — HaJM4Khe HEKOTOPhIX KPUTEPHUEB, HAa OCHOBAaHUHM KOTOPBIX YacTH
CUCTEMBI COOTHOCATCS APYT C IPYrOM JUIsl UX B3aUMOPACIIOJIOKEHHUS B CTPYKTYPE.

OToOpakaeMOCTh — SsI3BIK HAOMIOAATENII HMMEET JOCTaTOYHO OOIIMX SJEMEHTOB C
€CTECTBEHHBIM SI3IKOM HCCIEyeMOro 00beKTa, YTOObl HAMTH COOTBETCTBHE U OTOOPa3UTh BCe
CBOICTBa U OTHOIIEHMSI, KOTOPBIE HYKHBI JIJIS1 pELICHUS 3a/1a4H.

MHOXeCTBEHHOCTh, CJIOXHOCTh CHCTEMBI — BO3MOXKHOCTb U CJIOKHOCTh H300paskeHHs
HCCIIeTyeMOI CUCTEMBI B BUJIE BEpOATTbHON, MAaTEMATHYECKON MITH HHOU MOJICITH.

HetoxnecTBeHHOCTh OTOOpakeHUSI — 3HAKOBas cHCTeMa HaOmoaTenss OTIMYHA OT
3HAKOBOW CHCTEMBI MPOSIBICHUSI CBOMCTB O0BEKTAa W MX OTHOUICHMI, CIEI0BaTENbHO, CUCTEMA
oroOpakaeTcs C TOMOIIbIO TEPEKOJUPOBAaHMS B HOBYIO 3HAKOBYIO cucrtemy. Ilpu sTom
Hen30exHa moTepsi HHPOPMAIIHH.



HepapXxuuHOCTh — CHUCTEMa pacCMaTpPUBAETCS KaK JJIEMEHT CHCTEMBI 00Jee BBICOKOTO
MopsiiKa, a KaXxIblil e€e 3JIEMEHT — Kak cucrema. Hamuuume B cucTeMe HECKOJIbKUX YPOBHEM,
IIOAYMHCHHBIX I10 HHCXOHHmeﬁ, CO CBOMMH 30HAMH OTBCTCTBCHHOCTH, pecypcaMH, JIOKAJIBHBIMHA
HEeIIMU. DTO YIOPSAA0UYEHHOCTH IO CTETICHH MO TYMHECHHOCTH.

3Mep[[)KeHTHOCTb, I/IHTeraTI/IBHOCTB — HpI/IHL[I/IHI/IaJIBHaH HECBOOAUMOCTH CBOI>’ICTB CUCTEMBI
K CyMME CBOKMCTB COCTaBIAIOIIMX €€ dJeMeHToB. Cucrema o0JagacT CBOWCTBaMH,
OTCYTCTBYIOILIUMHU Y €€ 3JIEMEHTOB. [1]

KadecTBeHHBIC K€ M KOJTUYECTBEHHBIE OMMUCAHMS OCOOCHHOCTEH, MPUCYITUX TEM WUJIH HHBIM
TUIIaM CHUCTEM, cnez[yeT OTHECTU B OTI[GHBHyIO I‘pyHHy M Ha3BaTb XapaKTepI/ICTI/IKaMI/I CUCTEM.
XapakTepUCTUKU OTIEIbHBIX BHJIOB CHCTEM SBISIOTCS MPOJOJDKEHHUEM, PAa3BUTHEM HX
00IIIECHCTEMHBIX CBOMCTB.

3aoanue

BeiGepute cucremy. Omnummure, ¢ Kakoi HMMEHHO TOYKM 3peHUs Bbl Oynere eé
aHanmu3upoBaTh. Omnpenenurech, KakKMMHU CBOMCTBaMHU 00janaeT Bama cucTtemMa. AKKypaTHO
BBINOJIHUTE ONUCAHMs I'PAHUI] CUCTEMBI, OKpYXAloIleHd CHUCTEMY Cpelbl U KOHKpPETH3UpYyHTe
oOuiecucreMHble cBoicTBa. CxeMaTH4eCKH M300pa3uTe KaKUMHM 3HAYUMBIMU C TOYKU 3pEHUS
UCCIIeIOBaTEeNsl CUCTEMbl BUJJaMH BEIIECTBA, SHEPTUU U UHPOPMALIUU CUCTEMa OOMEHHUBAETCS €
OKpYKaIoIEH Cpeiou.

PesynbTar npeacraBpTe B BUJIE OTYETA.

Konumponsnoie eonpocwi

Yro Takoe cucrema?

Kaxkwue ObIBaroT cucTEMBI?

Kaxkue cBolicTBa XapaKTepHBI JIJIsl CUCTEM?

W3 gero cocrout cucrema?

UTto 03HauaeT BRIPAXKEHUE «HU3YUUTh CUCTEMY»?

Uro Takoe QyHKIMOHUPOBAHUE CHCTEMBI?

Kakwue cBoiicTBa CUCTEMBI ONPEAETSIOTCS €€ SJIEMEHTHBIM COCTaBOM?

Kakum 06pa3oM mpou3BOIUTCS OMPEIETICHUE HIEMEHTHOTO COCTaBa CUCTEMBbI?

UTto Takoe CBS3b MEXKY PJICMEHTAMU CUCTEMBI?

0. UYto omnpenemnseT HaTU4KUe CBSA3H MEXKAY JIEMEHTAMHU CHCTEMBbI?
JladbopaTopnas padora Ne 2

DJIeMeHTBI CHCTeMBI U CBsI3b Me:k1y HUMU. Kiiaccuukanus 3j1eMeHTOB M BU3yaau3anusi

CTPYKTYPBI CHCTEMBI

BNk~ wNE

Lenv pabomot
O3HaKOMUMBCSL ¢ NOHAMUAMU DTIEMEHMO8 CUCMEMbl, BUOAMU U CROCOOAMU C853ell MeHCOY
Humu. U3yyumes memooul epaguieckoco npedcmasienus 6HympenHel CmpyKmypvl CUCHEMbL.

Hughopmavyus

Jlrobas cucrema mogmaércs omucanuio. CyIIecTBYeT TpU OCHOBHBIX BHJA OMUCAHUS
cucTeMbl: Mopdosiornueckoe, pyHKIHOHAIbHOE, THPOPMAIIIOHHOE.

HNudopmaninoHHoe omucaHue AaeT MpelacTaBieHne 00 oOMeHe uHpopMaluendn MexIy
YaCTSIMU CHCTEMBI, CHUCTEMOW U BHemHeH cpenod. OmnucaHue TMO3BOJIAET CYAUTH 00
UH(GOPMAIIMOHHON  YMOPSATOUYEHHOCTH CHUCTeMBbl. [Ipu 3TOM OOBIYHO OMPEAENsIOT MeEpy
XAOTHYHOCTH WJIM YIOPSIOYCHHOCTH CHUCTEMBI W €€ MH(POPMalUOHHBIN MeTadoim3M (0OMeH
UH(OPMALIUHU CO CPeIoi).

DyHKIIMOHATHFHOE OMMCAHUE CUCTEMBI OTPAXKAET €€ TapaMeTPhl, MPOUCXOIAIINE TTPOIIECCHI
U uepapxuto cucreMmbl. OHO J1aeT BO3MOKHOCTh OTBETHThH Ha BOMPOC, AJI YETro MpeaHa3HayeHa
cuctema. B Oonee mupokoM cwmbicie (QYHKIHOHAIBHOE OIMCAHUE [O3BOJSET OLEHUTh
3HAYUMOCTh CHUCTEMBI B €€ KOHKPETHOW (DYHKIIUU M BO3JICHCTBUE HA BHEIIHIOI Cpely (CBSI3U C
Ipyrumu cucreMamu). [Ipu 3ToM QyHKIMS CHCTEMBI BBIIOIHSETCS, €CIIH MapaMeTPhl CUCTEMBI U
MPOIIECChl OTPAHUYCHBI TMpeesiaMi, BHE KOTOPBIX CHUCTEMa pa3pylaeTcs JIMOO pagrKaIbHO
MEHSET CBOU CBOKCTBA.

Mopdonorudeckoe onrucanue JaeT OTBET HA BOIPOC O TOM, U3 KaKUX AJIIEMEHTOB COCTOUT
cucrema. OHO ompenensieT NIyOuHy onucaHus (BbIOOp AJIeMeHTa, BHYTPh KOTOPOTO ONMHCaHNE HE



MPOHUKAET), KOMIIO3UIIMOHHBIE CBOWCTBAa (CIOCOO OOBETUHEHHS DJIEMEHTOB B CHUCTEMY) U
3¢ (HeKTUBHOCTD BBIMOIHEHUS QYHKIINH, HA KOTOPYIO BIUSIOT UCKAKEHUS U HETIPEAYCMOTPEHHbBIE
norepu uHGopmanuu. [5]

Mopdomornueckue CBOMCTBA CUCTEMBI CYIIIECTBEHHO 3aBUCSAT OT XapaKTepa CBA3EH MEXKIY
snemeHTaMu. [loHsATHe cBs3M BXOAMT B Jr000e ompeneneHue cucreMbl. OHO OJTHOBPEMEHHO
XapakTepu3yeT U CTpoeHHe (CTaTWKy) M (PYyHKIIMOHUPOBaHHE (IUHAMUKY) cHCTeMbl. CBs3u
00ecreurnBalOT BO3HUKHOBEHHE U COXPAHEHUE CTPYKTYpPbl U CBOMCTB CHUCTEMBbI. BbIAENAOT
nH(pOpPMallMOHHbIE, BEIIECTBEHHbIE U SHEPTeTUUYECKHUE CBSI3U, ONPEILIIsisi UX B TOM K€ CMBbICTIE, B
KaKOM OBLIH OIPEJICIICHBI JIEMEHTHI.

XapakTep CBA3M OINpeleNsieTcs yAeIbHBIM BECOM COOTBETCTBYIOLIETO KOMIIOHEHTa (MU
1eJeBOr (YHKITUEH ).

CBs13b XapakTepu3yercs:

— HalpaBJICHUEM,
—  CHJIOH,
—  BUJOM.

[To mepBBIM ABYM MPU3HAKAM CBSI3H JEJIAT HA HANPABJICHHbBIC U HEHATIPABICHHBIE, CHIIbHBIC
u cnabble, a MO BUAY — TOMYMHCHHS, MOPOXKACHUS (TCHETHUYECKUE), PABHOIPABHBIC U CBSI3U
yIpaBIeHUS.

Hexotopele u3 3TUX CBsI3eil MOXKHO pazapoOuTh eme Oonee AetanbHO. Hampumep, cBs3u
MOJTYMHEHMSI Ha CBSI3U «POJ-BUI», «4aCTh-11€TI0€»; CBA3U MOPOKICHUS — «IIPUYHUHA-CICCTBUE.
Nx MOXHO pa3nenuTh TakXke [0 MECTy TMPUIIOKEHHS (BHYTPEHHHE — BHEIIHHUE), II0
HAIPaBIEHHOCTHU MPOLECCOB (MPsIMbIE, 0OpaTHbIE, HEUTPATIbHBIE).

[Tpsimble CBS3M MpeAHA3HAYCHBI IS TIepejavyd BEIIeCTBa, SHEPTUH, WHDOPMAIIMHA MU HX
KOMOHMHAIIMA OT OJIHOTO J3JIEMEHTa JAPYroMY B COOTBETCTBHHM C IIOCJIEI0OBATENbHOCTHIO
BBITIOJTHAEMBIX (DYHKITHH.

OdeHb BaXHYIO pOJIb WrparOT oOOpaTHbIE CBA3M — OHH SBJSIIOTCS OCHOBHOM
CaMOPETYJIMPOBAHUS W PA3BUTHS CHUCTEM, MPHUCIOCOOICHUS MX K HM3MCHSIIOIIMMCS YCIOBHSIM
cymecTBoBaHus. OHH B OCHOBHOM CIYXaT JUis VIpaBJIeHHs TMpolleccaMu M Haubolee
pacrpocTpaneHbl HHGOPMAIIMOHHBIE 00paTHBIE CBSI3H.

HelitpanbHble CBS3M He OTHOCATCS K (YHKIIMOHAIBHOW JAESITENbHOCTH CHCTEMBI,
HeTpeACcKa3yeMbl U ciaydaiiHbl. OTHAKO HEUTPaATIbHBIE CBSI3U MOTYT ChITPATh OINPECICHHYIO POJIb
OpU aJanTallil CHCTEMBI, CIY>KUTh HCXOIHBIM pecypcoM s (OPMHUPOBAHUS MPIMBIX U
00paTHBIX CBSI3EH, SBJISATHCS PE3EPBOM.

KauecTBo cBs3M ompenesseTcs ee MpomycKHOW CTOCOOHOCTHIO U HA/IEKHOCTHIO.

Mopdonoruueckoe OmMUCaHUE MOXKET BKIIOYATh yKa3aHUS Ha HaJU4YUe U BUJl CBS3H,
COJIepKaTh OOIIYIO0 XapaKTEPUCTUKY CBSI3U JINOO UX KaUeCTBEHHBIC U KOJIMYECTBEHHBIE OLIEHKH.

TakuMm 00pa3oM, MOP(OJIOTHUECKOE OMUCAHUE OTPAXKAET COCTAB CUCTEMBI U CBSI3U MEXY
ee dJIEMEHTaMH, MTO3BOJISIET TOCTPOUTDH UEPAPXUUECKYIO CTPYKTYPY CUCTEMBL. 5]

BuyTpeHHee ycTpolCTBO cUCTEMBI IPEJICTABISIET COO0I €TUHCTBO COCTaBa, OPraHU3alNK U
CTPYKTYpHI cucTeMbl. COCTaB CUCTEMBI CBOJUTCA K MOJHOMY IEPEUYHIO €€ 3JIEMEHTOB, T.€. 3TO
COBOKYITHOCTh BCE€X JJIEMEHTOB, W3 KOTOPBIX COCTOMT cucTema. (CocTaB XapaKTepusyeT
0orarcTBo, MHOrooOpa3ue CHCTEMBI, €€ CIIOKHOCTh. [Iprpoaa cucTeMbl BO MHOTOM 3aBHCHT OT €€
COCTaBa, U3MEHEHHE KOTOPOTO MPHUBOJHWT K M3MEHEHHUIO CBOMCTB cucTeMbl. Hampumep, MeHss
COCTaB CTalld TpU J00aBKE B HEEe KOMIIOHEHTa, MOXXHO TMOJYYHTh CTallb C 3aJaHHBIMH
cBorictBamu. CoCTaB Kak OMNpPEACIICHHBIM HA0Op JacTel, KOMIOHEHTOB AJIEMEHTOB COCTAaBJISIET
CyOCTaHIIMIO CHUCTEMBI, OH SBIIETCS HEOOXOMUMOM XapaKTePUCTHUKOM CHCTEMbI, HO HeE
nocrtatoyHoil. CucTeMbl, HMEIOUIME OJMHAKOBBIM COCTaB, HEPENKO 00JadaloT pa3sHbIMU
CBOMCTBaMM, TOCKOJIBKY JJIEMEHTBI CHCTEM: BO-NIE€PBBIX, MMEIOT PA3JIMUYHYI0 BHYTPEHHIOIO
OpraHW3aIMio, a BO-BTOPBIX, IO-PAa3HOMY B3aWMOCBS3aHbl. [loaToMy BBOAAT emeé mABe
JOTIOTHUTEIIbHBIC XapaKTEPUCTUKH: OPTaHU3allNsl CUCTEMBI U CTPYKTYpa CUCTEMBI.

CTpyKTypHBIE NIPEACTABICHUS SBJISIFOTCS CPEACTBOM UCCieNoBaHus cucteM. OHY U Ty XKe
CUCTEMY MOXKHO TPEJCTAaBUTh PA3NMMYHBIMH CTPYKTYpaMH, HEOOXOIMMBIH BBIOOP KOTOPBIX
00yCIIOBJIEH CO/IepKaHUEM MCCIIeI0BaHUM, IPOBOAUMBIX Ha JaHHOM dTane. [IpuHsAThI crocob
OMHCAaHUSA CTPYKTYp — Tpaduueckoe u3o0paxkeHue. PaccMOTpuM OCHOBHBIE CIOCOOBI
MPEJICTaBICHUS CTPYKTYD.



CereBble CTPYKTYpHI MPEJCTABISAIOT OTOOpPaKEHHE B3aUMOCBSI3M OOBEKTOB MEXIY COOOM.
X npuUMEHSAIOT A TPEACTABICHUS OPraHW3alMOHHBIX CTPYKTYp, UL H300paKeHHS
CTPYKTYPHBIX CXE€M CHCTEM, Ui MpeacTaBieHHs HH(opmarmonHoro obecneueHust u 1. 1. C
IOMOIIBIO CETEBBIX CTPYKTYP OTOOpaXaroTCs MPOCTPAHCTBEHHBIE B3aWMOCBSI3H MEXKIY
3JIEMEHTaMH, KaK IIPaBUJIO, OJIHOTO UEPAPXUUYECKOTO YPOBHS. [6]

Pa3nnyaror cieqyromue BUIbI CETEBBIX CTPYKTYP:

JluHelHbIE CTPYKTYPBI CO CTPOTO YIOPSIOUYECHHBIM B3aUMOOTHOIIEHUEM JIEMEHTOB «OJHH
K oHOMY» (puc. 3a).

KosnbreBas cTpykTypa (LMKIMYECKas) UMEET 3aMKHYTHIE KOHTYPBHI B COOTBETCTBYIOLIMX
rpadax. C moMomIpio IUKIMYECKUX CTPYKTYP H300pasKaroTCsl CXeMBbl IUPKYIISIHA HH(POPMAIIH B
cucrtemax (puc. 30).

JlpeBoBuHAs CTPYKTypa HpeACTaBIsieT co00il O0O0bEAMHEHWE MHOTUX JIMHEHHBIX

HOJCTPYKTYp (puc. 3B).

O-0-0-O0 %%

Pucynok 3. Busbl ceTeBbIX CTPYKTYp

O06o0011eHHas ceTeBast CTPYKTypa XapaKTepU3yeTcsi MHOTOUMCIIEHHBIMU MEK3JIEMEHTHBIMU
CBsA3sIMH (pHcC.4).

Pucynok 4. O6001méHHas ceTeBast CTpyKTypa

Hepapxudeckue CTPYKTYpbl MpPEJICTaBIAIOT COOOM  JEKOMIO3MLMIO CHUCTEMBI B
npoctpaHcTBe. [IpuMeHstoTcs, mpexnae Bcero, JUisl ONMUCAHUS MOJYUHEHHOCTH 3JIEMEHTOB B
CTPYKTypax YyIpaBleHHs. TepMHMH «Mepapxus» O3HA4aeT CONOAYMHEHHOCTb, IOPSIOK
MOJMYMHEHMS] HU3LINX 10 JOHKHOCTH JIMIL BRICHIMM. B nepapXxudeckux CTpyKTypax BaskHO JIMILb
BBIJIEJICHUE YPOBHEW COINOJAYMHEHHOCTH, a MEXIYy YpPOBHSMU U MEXAY KOMIIOHEHTAMH B
npejienax ypoBHsl, B IPUHIIUIIE, MOTYT OBITh J1H00bIE B3aMMOOTHOIIIEHUS (puc. 5).

Pucynok 5. Mepapxuueckas CTpykTypa



DNEeMEeHTHl TPEACTaBISIOT COOOW KUPIMUYUKU, M3 KOTOPBIX CTpouTcs cuctema. OHH
CYILIECTBEHHO BIIMSAIOT Ha CBOMCTBA CUCTEMBI, B 3HAUUTEILHOMN CTEIIEHU ONPENEISIOT €€ IPUPOAY.
Ho cBoiicTBa cUCTEMBI HE CBOIATCS K CBOMCTBAM DJIEMEHTOB.

Kak MbI yxe 3HaeM, 3JIEMEHT — 3TO Jajiee He pa3jiokuMas eAUHHIA IPU TaHHOM CIocooe
pacwieHeHHs, BXOJAIas B COCTaB cucTeMbl. Hamuuue cBsizeld MEXKIy 3JE€MEHTaMU BEIET K
MOSIBJICHUIO B 1IEJIOCTHOM CHCTEME HOBBIX CBOMCTB (IMEPIKEHTHOCTD), HE MPUCYIIUX dJIEMEHTaM
B OTJEIBHOCTH. B CHIly 3TOTO MOAMHOXKECTBA AJIEMEHTOB CUCTEMBI MOTYT paCCMaTPUBATHCS KaK
MOJICUCTEMBL. DJIEMEHTAPHOCTh OUYE€Hb TECHO CBA3aHa C IPUHUMIIOM HEUCUEPIIAEMOCTH MAaTEPUU —
OIMHUM U3 (QyHIAMEHTAIBHBIX TPHUHIUIIOB MHPOYCTPOUCTBA. JIJIS DIEMEHTOB CHCTEMBI
XapaKkTepHbl HEKOTOPBIE CBOKCTBA.

Ceoiicmeo — 3TO BXOXJEHUE BEIM, AJIEMEHTAa B HEKOTOPBIM KJacc BelIeH, Korjua He
oOpa3yeTcs HOBBIA MpeIMeT; XapaKTepUCTHKA, MPUCYIas BelaM M SBICHUSM, MO3BOJISIOLIASL
OTIIMYATh WM OTOXIECTBIATH MX. Bce 31eMeHTHI 001aar0T IByMS BUIAMH CBOMCTB: IEPBOE —
3TO 3JIEMEHTAIILHOCTH MIPHU JAHHOM CIIOCO0€ pacujieHEHHs; BTOPOE, TOUHEE IpyIa CBONHCTB, — 3TO
CBOMCTBA MPUPO/JIbI JIEMEHTOB. Peub UIET 0 TOM, YTO JIJIsi XUMHUYECKUX 3JIEMEHTOB CBOMCTBEHHBI
BAJICHTHOCTh, aTOMHBIE BeCa, JJI KUBbIX OPraHU3MOB — MECTO B UEPAPXUU BUAOB, aKTUBHOCTb,
JUISL 4eTIOBEKa — CHCTeMa POJieH, CTaTycoB, IIEHHOCTEH, UHTEPECOB M T.l. MHOTOE B CUCTEME
3aBUCUT OT THUIIOB 3JIEMEHTOB. 1103TOMy B TE€OpHUM CUCTEM 3HAUMTENIbHYIO METO/I0JIOTHYECKYIO
POJIb UTPAET MOCTPOCHHUE KITACCU(UKAIIMH JICMECHTOB.

Opnun u3 nmpumMepoB Takoil knaccudukarmu (aBTop — B. A. Kapramos, [14]) npeacrapneH B
tabnuue 1:

Tabmuna 1. — Kinaccudukaiyst 3771eMEHTOB IO Peaklii Ha BO3MYIICHUE

Haspanue XapaxkTepu HN3o0pake
CTHKA HHE
OnHO3HAYH
0 nepenaér —>©—>
Yupyruit BROAHOC
BO3/ICHICTBHE  HA
BBIXOJ  (sIBIsieTCS
TTIOBTOPHUTEIIEM)
OcymiecTBn
sSeT  BHYTPCHHEE
PednexcuBH | mpeoOpa3oBanue _’@_’
BIA BXOJla B BBIXOJ IO
KaKoMy-J1100
QITOPUTMY
Bocnpuanm
aer BXOJIHOE
[Torpeburen | Bo3aeiicTBue  6e€3 _’@
b o0Opa3oBaHUs
BBIXOIHOTO
(«aépHas IpIpay)
He
BOCIIPHHMMAET 2®
Ortropraren | BXOJHOE
b BO3JICHCTBUE
(OTKJIOHSIET €ro)
I'enepupyer
BBIXOJHOE @_>
PO BO3JICUCTBHE B
OTCYTCTBHE
BXOJIHOTO
(«hanTOMY)




Xapaxkrepu H3o6paxke

Ha3zBanue
CTHKA HHE
Pediexcus
HBII D3JIEMEHT C EE —>
[Tonupeuen
N HECKOJILKUMH
TOPHBIN
BXOJaMH U OJHUM
BBIXOJ0M
Pednexcus

HBIII DJJIEMEHT C
[Mommddex — — 3
N OIHUM BXOJIOM H
TOPHBIN

HCCKOJbKHMMHU
BbIXOJaMU

Peduiexcus

HBIH  DJIEMEHT ¢ 3 _>§

Ionuaneme HCCKOJbKHMMHU

HT BXOJIaMH u
HECKOJIbKUMHU
BBIXOJIAMH
[ToTpebure

=

[TonumoTpe | BOCIPHHUMAFOIINN
ouTesb BO3IEHCTBUS 1o
HECKOJIBKUM
BXOJaM

HcTouHuK,
TEeHEPUPYIOIUI — 3
HECKOJIBKO

BXOJIHBIX
BO3JE€UCTBUNA

Tlomuncrou

HHK

[To mHenuto apyroro cucremHoro uccienonatens, FO.I1. Cypmuna [8], 31€MEHTHI cUCTEMBI
MOTYT OBITh KJIACCU(PUIIMPOBAHBI 110 00JIee MHOTOOOPa3HbIM OCHOBAHUSIM: 110 CTETIEHU POJCTBA —
TOMOT€HHBII U T€TEPOreHHBIN; 110 CTENIEHN CAMOCTOATEIbHOCTH — IPOIPaMMHBIN, aJallTHBHBIN,
VMHUIMATUBHBIN; 110 BPEMEHU CYIIIECTBOBAHHUS - IOCTOSIHHBIN, BPEMEHHBIH; 110 pOJIK B CUCTEME —
OCHOBHO1, HEOCHOBHOI; 110 aKTHUBHOCTH B CHUCTEME — aKTUBHBIM, ITACCUBHBIN; IO XapakTepy
BO3/JICIICTBUSL HA CHCTEMY: OINpECIIEHHbIE WM MpeAcKa3yeMble U HEOINpeAeSieHHbIE WU
HeTpecKa3yeMble; 110 XapakTepy (Tabmauna 2).

Ta6n1/1ua 2. —KJ'IaCCI/I(I)I/IKaI_[I/IH QJICMCHTOB 110 pa3JIMYHbBIM OCHOBAHUAM

JJieMeHT
OcHoBaHue
XapaKkTepuCTHK
KJIaccupuranumn Tun a
IIporpamm HerictByer o
HBII JKECTKOU ITporpamme
O6nanmaer
CrerneHnn AnanTuBH a
. CIOCOOHOCTHIO
CaMOCTOATEJIbHOCTH | BbIH
pUCIIOCOOICHUS
3JIEMEHTa
OO0magaer
Nuaunnatn
. CIIOCOOHOCTBIO U3MEHSITh
BHBIH M
JIeWCTBUTEIIBHOCTh
Otnuuaercs
[TocTOAHH | OTHOCHUTENIBHO
JnutensHoc o
BIit JUTUTEIIbHBIM BpEMEHEM
Th CYIIECTBOBaHUS
CYyIIIECTBOBAHUS
BpeMeHHbI CymecTByronmit




DJIeMeHT
OcHoBaHue
XapaKkTepuCTHK
KJIaccupukanuu Tun a
51 BPEMEHHO
Ocrancs oT
IIpoworo
MPOIILIBIX 3TANOB XKU3HU
(ataBu3M)
CUCTEMBI
XapakrepeH Ui
Hacrosime | HacTosimiero  BpeMEHHU
Bpemennas | ro CYLIIECTBOBaHMS
MIPUHALJIEKHOCTh CHUCTEMBI
CaoiicTBeHEeH It
Oyyiero JAaHHOM
bynymero | cucreMsl
(MHHOBALIMOHHBIN
JJIEMEHT)
N Urpaer rnaBH
OcHoBHOMI p Yo
pOJIb B CUCTEME
Ponb B
Urpaer
cucreme HeocnoBH
o BTOPOCTENEHHYIO POJIb B
cUCTEME
. BosperictByer Ha
AKTHUBHBIHN A Y
IIPOLIECCHI CUCTEMBI
AKTUBHOCTb
Cnabo
B CUCTEME [TaccuBHBI .
i BO3JICHCTBYET Ha
MIPOLIECCHI CUCTEMBI
Ornpenené OkasbIBaer
Xapakrep HHBIU WM | BIIOJHE  OINpPEACIIEHHOE
BO3JECHCTBUS Ha | IpeacKa3yeMbli BO3JICHCTBUE HA CUCTEMY
CUCTEMY Heonpene Oka3bIBaer
JIEHHBIN WIIM | HEIIpeACKa3yeMble
HENPEJICKa3yeMbIi | BO3ACHCTBHSI HA CUCTEMY
3aoanue
Breibpate cucteMy #  TpOBECTH U3Yy4YeHHE €€ CTPYKTYpBHL
MH(pOpMallMOHHOE (YHKIIMOHAJIbHOE OINHCAaHUE CUCTEMBI.

MOp(l)OJ'IOI‘I/I‘-ICCKOC HUCCICOOBAHUEC CHUCTCMBEI,

anemeHTHOTO coctaBa (Kapramosa u Cypmuna).

KOHmpOﬂbele 680RPOCHL

RBOooo~Nok~whE

Onpenesienne wesu v 3a1a4 cyumecrsopanus cucremsl. [locTpoeHue gepesa neJieii 1 gepesa

Llenv pabomot
Hayuumvbcs onpedensimo yenu u 3adauu cyujecmeosanus cucmemolt. Oceoums epaguyeckutl

Kakum 00pa3oM MOryT OBITh ONTUCAHBI CUCTEMBI?

B uém cyTh MOp(h0IOTHYECKOT0 ONUCAHUS CUCTEMBI?
B uém cyTh MHGOPMAIIMOHHOTO ONIUCAHUS CUCTEMBI?
B 4éMm cyTh GYHKIIMOHATIBHOTO OMUCAHUS CHCTEMBbI?
YT0 Takoe 31EMEHT CUCTEMBI?
UYto Takoe CBOMCTBO JIEMEHTA CUCTEMBI?
Kaxkne cBolicTBa cHCTEMBI ONPENETSAIOTCS €€ JIEMEHTHBIM COCTABOM?
Kaxk mpousBoauTcs onpeneneHye 3JIeMEHTHOIO COCTaBa CUCTEMBI?
Yro Takoe CBA3b MEXY SJIEMEHTAMU CUCTEMBI?
0. Yro onpenenseT HaTU4HUE CBSI3U MEXKIY dJIEMEHTAMU CUCTEMBI?

JlabopaTopnasi paGora Ne 3

npoodsem

Memoo nocmpoenus 0epesa yeiel u npooiem.

BrinoaHuTh
UCTIONB3YS TPEJIOKEHHbIe KIacCU(pUKAIUU

nosipoOHOe



Hudpopmayusn

Llenb cuctembl — 00pa3 JkenaeMoro OyayIero COCTOSHUS WK MOBEACHUS cucTeMbl. J1iis He
LEJICYCTPEMJICHHBIX CHCTEM LIeJIb MOXKET OBITh CPOpMYIHpOBaHA TOJBKO HAJCHCTEMOM, T. €.
cucTeMoil 6osiee BBICOKOTO YPOBHS, a JUIS IEJICYCTPEMIIEHHBIX CUCTEM B (POPMYIMPOBAHUH U
YCTaHOBJICHUM LEJIM MOTYT MPUHUMATh Y4acTuEe OTAENbHBIC (YIpPAaBIAIOIINE) MOACUCTEMBI U
DJIEMEHTHI.

CymiecTByeT HECKOJBKO  KPUTEPUEB, KOTOPbHIM JOJKHA  OTBEYaTh  IPABHIBHO
cq)opMmepOBaHHaﬂ 1enb, 00bIYHO ux ab0peBuatypy SMART:

KOHKpeTHas (Specific);
— m3mepumMas (Measurable);
— nmoctmxumas (Achievable);
— peamuctuunas (Realistik);
— orpa"uveHHas no BpeMmenu (Timed).

[Tpu 3TOM HYKHO NOHUMATh, YTO JJIs1 HEKOTOPBIX CUCTEM, CBA3aHHBIX C U3yYEHHUEM KOcMOca
WIM MHKPOCpPE, TpUBEIEHHBIE KpUTEpHH OyIyT HMMETh TakKe BeChbMa MPUOIU3UTEIbHBIN
XapakTep.

Cucrema B peanbHOU cpeie He MOXKET CyllecTBoBaTh 0e3 mpobiaem. [1o cytu, mpobieMsl
OIPEAEISAIOT Pa3BUTHE CUCTEMbI HA MPOTSKEHUH €€ )KU3HEHHOro HUKIA. OTaenbHbIE TPOOIEMbI
CIIOCOOHBI K KOOTIEpAIMH, YTO MOKET IMPUBECTU CUCTEMY K COCTOSTHUIO Kpu3uca. [1,9]

Kpusuc — cocrosHue, B KOTOPOM MHapaMeTpbl CHUCTEMbl HPUHUMAIOT IIOPOTOBBIE,
KpUTHYECKHE 3HAaYeHUs. B 3TOM COCTOSHUU CTENeHb OPraHW30BAHHOCTH CHUCTEMBI PE3KO
CHIDKACTCS W BEPOSTHOCTh BO3BpAIEHHUS K MPEKHEMY CTAaOMIBHOMY COCTOSHHIO HEBEJIHKA.
Cyl11ecTBYIOT TpY BapHaHTa pa3pelieHusi KPU3uca CUCTEMBI:

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

2) pedopma - mocTeneHHas MEPECTpoilka siipa, T€HOTHIA CUCTEMbI, BEAYyLIas K IOSBICHHUIO
KaueCTBEHHO HOBOM CHUCTEMBI;

3) peBoumonus - pe3Koe, CKauKooOpa3HOe U3MEHEHHUE AJpa CUCTEMBI, KaTacTpO(UUECKU Tepexo]
U3 OJIHOTO COCTOSIHMSI B JIpYTO€.

CocrosiHMe Kpu3nca 0OBIYHO JOBOJBHO PAa3pYIIMTENBHO A CHCTEMBI, TaK KakK Jaxke MpH
caMOM OJIarompusiTHOM pa3BUTUU COOBITHH, AJI1 BbIXOJAA M3 HEr0 CHCTEME MPUXOAUTCS
U30BITOYHO pacxoJloBaTh MMeEIOLIMeEcs B €€ pacrnopsikeHUu pecypcbl. [loaToMy mpu u3ydeHuun
CUCTEMBI 0OJIbIIIOE BHUMAHHE yJENsIeTCs AUarHOCTUPOBAHUIO IPOOJIEM U U3YUYEHUIO BEPOSTHBIX
CHOCO0OB UX YCTpaHEHHUS.

JunarHoctuka npoOjaeM — 3TO aHaJU3 OCHOBHBIX IPUYMHHO-CIIEJICTBEHHBIX CBSI3el
KOHKpeTHOH cutyaruu. CylecTByeT aBa crocod0a pacCMOTpPEHHs MpOOJIEMBl: BO-TIEPBBIX,
npo0sieMoil cuuTaeTcs CUTyallus, KOTJa IOCTaBJICHHbIE IIEM HE JOCTUTHYTHI; BO-BTOPBIX,
npoOaeMoil CUYMTAIOT CHUTYalMIO MOTEHIMAJIbHOM BO3MOXXHOCTU (YTO-TO JOJDKHO OBLIO
IIPOU30MTH, HO HE Tipou3011L10). [Ipu ToM noj cuTyarueit moHMMaeTcs peaabHOe MOJI0KEHUE el
OTHOCHUTEIIBHO ITOCTaBJICHHON LIEIH.

Jnarno3 mpoOeMbl — CIIOKHBIN MPOIECC, KOTOPBIM BRIMOTHAETCS B HECKOJIBKO JTaIOB.

1. Oco3HaHue U yCTAaHOBJIEHUE CUMIITOMOB 3aTPyIHEHUI WM UMEIOIIUXCS BO3MOKHOCTEN. [Ipn
3TOM I0/I CHMIITOMOM TIOHUMAETCsl CTETIEHb MPOSBIEHUS MPOOJIEMBI U €€ MOCIECTBUI.

2. Coop, aHanM3 BHEIIHEH (OTHOCUTEIBHO CUCTEMBI) M BHYTPEHHENW HHPOPMALIUH.

3. Beigenenne peneBaHTHOM WHpOpMAHUKH. IDTO BBIICTICHHE JAHHBIX, OTHOCAIIUXCS K
CyLIECTBYIOILEH npolieme, LeH, Iepuoy BpeMEHH U T.JI.

4. BolsiBneHUe MPUYNH BOSHUKHOBEHHUS MTPOOJIEMBbI, aHAIN3 OCHOBHOM MTPUUYNHBI.

. Onmcanue mpob6aemMbl Ha JOCTYITHOM sI3bIKE, OTBEYAIOIIME Ha BOMPOCHI KTO, YTO, KOI'/a, IJIE,

nouemMy, KakuM 00pa3oM, CKOJIBKO.

6. Ananmu3 npobnembl. Pe3ynbTaToM JAaHHOTO 3Tana JUArHOCTHKHU SIBJSIETCS BBIICHEHUE THIA
npo6uiemsl. [Tutep [pykep BiaensieT 4yeTblipe TUIa npoodem:

1) TunuyHeIE;

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

3) yHUKAJIbHBIE;

4) HOBBIC TUTTUYHBIC.

W
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Tunuaneie MpoOIEMBl PEIIAOTCS C MOMOIIBIO 3aMpPOTPAMMHUPOBAHHBIX PEUICHHH, T.€. C
UCIIOJIb30BAaHUEM YK€ M3BECTHBIX MPaBWJI WJIM MPUHIMIIOB K KOHKPETHOW CHUTYalluu.
YHUKanbHBIC TPOOJIEMBI HYKIAI0TCS B IPUHATHH HE3aPOTrPAMMHUPOBAHHBIX pelIeHHA. [9]

OcHOBHBIE METOJIbI aHanu3a MpobieM — rpaduueckue. [loctpoeHue: mepeBo mpodeM,
JIepeBo LieJel U 3ajiay, 1epeBO peuleHui, NpoQ b NPUYHMH U CTPYKTypHas Auarpamma Mcukasa
«pBIOUH CKeIeT».

OcHOBO# Uil IOCTPOEHUS BEPILUMHBI JIepeBa LI€Jel CTAaHOBUTCS HAOOp CTpaTErnyecKuX
nenei cucreMbl. CTpaTeruuyecku 3HAYMMbIE IEIM — 3TO 4Yallle BCEro JOJITOCPOYHBIC IENH,
KOTOpBIE OIPENEISAIOT HAllPaBJIEHNs CTPATETNYECKOr0 Pa3BUTHUSL CUCTEMBI, 10JIFOCPOYHBIE 1IENH,
CBSI3aHHBIE C MOJAJIEpKaHueM (QYHKIIMOHUPOBAHUS CUCTEMBI.

JlocTikeHNe CTpaTerHuecKuX Ieiel o0ecrednBaeTcsl JOCTHKEHHEM KaK ONepariiOHHBIX
(Ka)KJTOTHEBHBIX ) IEJIeH, TaK ¥ MPOEKTHBIX (OJHOPA30BbIX, YHUKAIbHBIX) IIEJICH.

[lenn HeoOXOAMMO THIATEIBHO KIACCU(UIIMPOBATh M COOTBETCTBYIOIIMM 00pa3zoM
CTPYKTYpUPOBATh B paMKax JMarpaMM - TAKUM 00pa3oM, 4TOObI OHU CTAaHOBHJIMCH MaKCUMAJIbHO
YETKUMH U MIOHATHBIMU UCCIIEI0BATEIIS.

B 1953 r. npodeccop Toxkuiickoro ynusepcuteta Kaopy Mcukapa, obcyxnas npobdiemy
KayecTBa Ha OJHOM 3aBOJIe, CYMMHPOBAJI MHCHHUE WHXXCHEPOB B (popMe nuarpaMMbl PUYUH U
pe3ynbraToB. Co BpeMeHeM quarpammy Hadalld UCIOJIb30BaTh Ha MPAKTUKE, U OKa3allach BeChMa
MOJIE3HOM M B MTOrEe MOJIydnJia IIUPOKOE PACIPOCTPAHEHHE BO MHOTHX KoMmmaHusx Snoxnuu. B
JMalbHEWIIEM BKIIOYEHA B SIMOHCKHI mpombliuieHHbIH crangapT (JIS) na tepmuHoioruio B
00JacTU KOHTPOJISI KAUeCTBA U ONPEIENISIETCA B HEM CIEAYIOIUM 00pa3oM: Juarpamma NpuurH U
pe3yNbTaTOB — AMAarpaMma, KOTOpasi OKa3bIBaeT OTHOIICHHE MEXIY MOKa3aTelleM KauecTBa U
BO3JICHCTBYIOMUMU Ha Hero (akTopamu. [9,10]

Huarpamma HcukaBa (IpUYUHHO-CIEICTBEHHAS IuMarpaMma) — HHCTPYMEHT KaudecTBa,
CILy)Kalllui JUIsl HarJsiAHOTO MPEACTaBIEHUS IPUUNHHO-CIIEACTBEHHBIX CBSI3el MEXAY 0ObEKTOM
aHaM3a W BIMSIONIMMH Ha Hero ¢akropaMu, 0O0eCHedMBAIOIIMA CHCTEMHBIM MOAXOA K
omnpeneseHuo (HaKTUYECKUX MPUYUH BO3HUKHOBEHHS mpooOiiem. Taxxke J(marpamma Mcukasa
UCTIONB3YETCSl NIl TIEPBOHAYAIBHOTO pPAHKUPOBaHUS (OMpeAeNieHUs] 3HAYMMOCTH U CHJIBI
BIUSHUS) (DaKTOPOB, BO3ACUCTBYIOIIMX Ha UCCIENYeMbI OOBEKT U BbIOOpA NMPUOPUTETOB JIS
yCcTpaHEHHs MPOOIEMBbI WM YIYUIIEHHUS TTOKa3aTels.

Koneunoit nienbro ncnosib3oBanus Meroaa «/Iunarpamma McrukaBay siBisercs:

e  BBISIBIICHUE BCEBO3MOXKHBIX (DaKTOPOB, BIMSIOMIUX Ha OOBEKT aHAIN3a;

e  BHU3YaJIU3aIMs IPUUYUHHO-CIICICTBEHHBIX CBS3EH;

e pacrnpeneneHue NPUOPUTETOB JJIsl aHAIN3a U PEIICHHS TTOCTABICHHOW 3a/1a4yi HA OCHOBE
OTIpeIeTICHUsI OTHOCUTEIbHON 3HAYMMOCTH (haKTOPOB, U UX PAHKHUPOBAHUS.

«Mo3roBoii mtypm» (aHri. brainstorming) — oauH W3 Hauboyiee MOMyISIPHBIX METOJIOB
CTUMYJINPOBAHUS TBOPYECKON aKTUBHOCTU. [103BOJISIET BBISBUTH MPUYUHBI U TTOMOTAET HAWTH
pellieHre CIOXKHBIX MpoOJieM MyTeM MPUMEHEHHUs CHEeIUAlbHBIX MpaBMsl oOCykaeHus. Meron
MO3roBoro mrypma Obul co3naH B 1941 romy AnekcoMm OcOOpHOM — COTPYIHUKOM
aMEPUKAHCKOTO PEKJIAMHOT0 areHTcTBa cynepnpodeccuonanos «BBD&Oy.

Pexomenaauum 1Jisi NpoBeeHNs] MO3TOBOI0 IITYpPMa Mepe/i NOCTPOeHHeM THATPAMMBbI
Hcuxasa:

1) onpenensieM mpobieMy, TPEOYIOIIYIO PEIICHHs TIaBHBIA KPUTEPUN KavyecTBa 3TOrO Iara —
SICHOCTBH ()OPMYTUPOBKH U OJTHO3HAYHOCTH TPAKTOBKH MTPOOIIEMBI;

2) HauMHAeM TPeBAPUTEIbHBIN Tal 00CYKICHHs, KOTIa COOMPAIOTCS BCE 3aMHTEPECOBAHHBIC
YU4aCTHUKHM KOMaHJbI, paclpeiensieM, KTO M3 HUX KakKyl poib OyAeT HCIONHATH MPHU
00cyxeHrN (BEIyIIHU/KypaTop, MOMOIIHUK, TEHEpaTophl HACH, HaOmomarend u T.1.),
PEKOMEHIyeMbIi pa3Mep TPYMIbI — 5-9 yenoBek;

3) caemyromMii mIar — Tan reHepaly Uei; BO BpeMsi pabOoThl BCE YYACTHUKH TOJKHBI BUICTh
npexkae Bcero chopMynupoBaHHYIO MpoOiieMy, a HE Jpyr Apyra; 3ajada BEIyIIero — He
JIOTTyCKaTh HUKAKOW KPUTHKW WA JTUCKYCCHM BO BpeMs T€HEPUPOBAHUS HJICH, HETAaTHMBHBIX
BBICKA3bIBAaHUH B IMOJIb3Y YK€ BbICKA3aHHBIX MOTEHIIUATBHBIX PEIICHUI;

4) TIOMOIIHUK TOJDKEH (PUKCUPOBATH BCE BBIIBUHYTHIC HIICH;

5) momKHA TOJIePKUBAThCI aTMocdepa KOMaHIHOW pabOThl B Pa3BUTHHM YXKE BBICKa3aHHBIX
YIeHaMU KOMaH bl MBICIIEH;



6) HET HUKAaKUX OIPAaHMYCHUI HA PEATMCTUYHOCTh BBICKA3bIBACMBIX HJICH, NMPUBETCTBYIOTCS
mo0ble, Naxe camble aOCyplHble WIEH, HU OJHA HJEs BO BpeMs JTala «reHepaluu» He
OTBEpraercs;

7) MPHUBETCTBYETCS KAK BO3MOXKHO OOJIbIIIEE KOJMUYESCTBO BBIIBUTACMBbIX HIICH; YeM OOJIbIle HCH
OyzeT MpeniokKeHo, TeM BBIIIE MIAHCHI, YTO CPEAM HUX WM UX KOMOMHAIMHA OKaXKeTcs uaes
YCIICLTHOTO PEIICHUS TPOOIIEMBI;

8) wieHOB KOMaHIBI CIEIyeT TICUXOJOTHMYECKA TOOMIPATh ISl PACKPBITHS TBOPYECKOTO
MOTEHLINAA;

9) nuuamM pPyKOBOJSIIETO COCTaBa, BXOJISIIIMM B KOMaHIY, HE PEKOMEHIYETCS BBICKAa3bIBaThCS
NEPBBIMU, AHAJIOTUYHO U YEJIOBEK C CaMO# cTapilel JOKHOCThIO B KOMaH/IE HE JOKEH ObITh
BEAYIIUM/KYpaTOpOM IITypMa;

10)  3aKIOYMTENBHBIN IIar - oOCYKIACHHWE HAEH, M1 TOro 4ToObl OTOOpaTh nydinue. Bcee
3auKkcUpOBaHHBIE HJAEH HEOOXOIUMO  MPOAHATIM3UPOBATh, YUYUTHIBAs  OYECBHJHBIC
OTrpaHHYEHUSs, HAIPUMED, TaKHe KaK BpPEeMsl, UeJIOBEYECKUE PECYPChl, CTOUMOCTb pealn3aluu.
[10]

IIpaBuia mocrpoenusi numarpammbl Ucukasa

1. Ilpexxae yeM HPUCTYHATh K MOCTPOCHHUIO TUArPaMMBl, BCE YYACTHHUKH JOJDKHBI NMPUHTH K
€IMHOMY MHEHHUIO OTHOCUTEIBHO (POPMYITUPOBKH MPOOIEMBI.

2. Vzyyaemast mpobiema 3arrchIBaeTCs C MPaBOM CTOPOHBI B CEPEeIMHE YUCTOTO JINCTa OyMaru u
3aKJII0YAeTCs B paMKy, K KOTOPOH cjieBa MOJXOAWT OCHOBHAs TOPU3OHTalbHasl CTpeiKa —
«xpeber» (nuarpammy McrkaBa u3-3a BHEIIHETO BHJIa YACTO HA3BIBAIOT «PBIOBHM CKEIETOM).

3. Hanocsrcs rnaBHble mpuuuHbl (akTopsl 1 mopsaka), BIUAIOIMIKE Ha TPodiieMy, - «Oobiine
KocTi». OHH 3aKIIFOYAIOTCS B PAMKH U COSIMHSIOTCS] HAKIIOHHBIMU CTPEIIKAMH C «XPEOTOMY.

4. Jlanee HaHOCSTCSI BTOPUYHBIC MPUYUHBI ((PaKTOPHI 2 MOPsIIKA), KOTOPbIE BIUSIOT Ha IIaBHbBIE
NpUYuHbl («OOJNBIIME KOCTH»), @ T€, B CBOIO OYEPE.b, SIBIAIOTCS CIEICTBUEM BTOPUYHBIX
npuurH. BTOpUYHbIE IPUUMHBI 3aMKUCHIBAIOTCS M PACIIONAraloTCs B BUAE «CPEAHHUX KOCTEW»,
MPUMBIKAIOIINX K «O0IbIUM». DaKkTOpHI 3 OPsIKA, KOTOPHIE BIHUAIOT HA IPUYHHBI YPOBHSA 2,
pacIoyaraloTcsi B BUJIE «MEIKUX KOCTEW», MPUMBIKAIONIMX K «CpeaHum», u T. 1. (Ecin Ha
JriarpaMMe MpUBEIeHBI He BCE TIPUYHHBL, TO OJTHA CTPEJIKA OCTABIISETCS MyCTOMH).

5. Ilpu aHanu3e JOJKHBI BBIABIATHCS M (UKCHUPOBAThCs Bce (DAKTOpHI, Jake Te, KOTOphIE
KaXyTCsl HE3HAUUTEIbHBIMH, TaK KaK [1eJ1b AUarpaMMbl - OTBICKaTh HanOoJee BEPHBIN MyTh U
3¢ deKTUBHBIN CIIOCOO pereHus MPOOIIEMBI.

6. [Ipuunubl ((hakTOpPhI) OIEHWBAIOTCS M PAHKHUPYIOTCS MO MX 3HAYMMOCTH, BBLIEISISI 0C000
Ba)XKHbIE, KOTOPBHIC IPEAINOJIOKUTEIFHO OKa3bIBalOT HauOoJbllee BIMSHHUE Ha I10Ka3aTellb
Ka4yecTBa.

7. B nuarpamMmy BHOCHUTCS BCS HeoOXxojauMmas HMH(OpMaius: ee Ha3BaHHWE, HAaUMEHOBaHUE
U3JIeNns, UIMEHa YYaCTHHUKOB, J1aTa | T. 1.

Pucynox 6. Illa6on auarpammer Mcukasa



»YenoBek (Man) — TpHUYUHBIL, CBS3aHHBIE C YEIIOBEYECKUM (PAKTOPOM; BCE, KTO BOBICYEH
B TIpo1IeCC.

» MammHbl, obOopynoBanue (Machines) — npuumHBL, CBsS3aHHBIE C  00OpYJOBaHHEM;
OO0opyznoBaHKe: KOMIBIOTEPHI U HHCTPYMEHTHI, HEOOXOANMBIE [Tl BBIIOJTHEHHS PaOOTHI.

» Marepuansl (MaterialsS) — npu4uHbBI, CBA3aHHBIE C MaTepHajaMHU; ChIPhE, KOMIUICKTYIOIIHE,
KaHIITOBAPHI, CIIOBOM BCE, YTO HYKHO JUIS IPOM3BOACTBA KOHEYHOTO MTPOIYKTA.

* Meronel, TtexHonorus (Methods) — mnpuUYMHBI, CBSI3aHHBIE C TEXHOJOTHEH pPabOTHI,
OpraHM3alyel IPoLEecCoB; MPABUIIA U MTPOLETYPbI, 3aKOHBI.

» 3mepenus (Measurements) — mpu4HHBL, CBS3aHHBIE C METOAAMHU H3MepeHHs. JlaHHEIe,
MOJTy9aeMble B XOJI€ BBITOJIHEHHS PaOOThI, KOTOPBIC UCIIONB3YIOTCS IS OLIEHKH KayecTBa.

» OKpy>XCHHUE: JaHHbIE, TOJy4acMbIe B XOJIC BBIIIOJIHEHHS PaOOThI, KOTOPBIE UCIIOJIB3YIOTCS ISt
OLICHKH Ka4eCTBa.

[narpamMma npMYUHHO-CNEACTBEHHOTO aHANM3a K4YEBOro NoKasaTens
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Pucynok 7. [Ipumep nuarpammsl Mcnkasa

3aoanue

Jl1st BBIOpaHHOM CHCTEMBI, UCTIONIB3YS METOJ] «MO3TOBOTO IITypMay ONpeieuTe Hanboee
3HauYMMBble MpoOieMbl (2-3), MPEensATCTBYIOUIME JOCTHXKEHUIO CHUCTEMOW 3asBIIEHHOM LienH, a
3areM 0o(pOpMHUTE 3TU NPOOJIEMbl, C Y4ETOM BBI3BIBAIOUIMX HMX MPHUYMH, B BUJAE AHArPaMMBbI
Hcukasa.

AJITOPUTM NOCTPOEHUSI:

Hlar 1: Onpenenute 00beKT aHanu3a. Hanummre ero Ha 4ucToM Jucte Gymaru.

Iar 2: 3akmounTe ero rpaguuecku B NpsAMOYroipHUK. CreBa HampaBo MpPOBEAUTE
npsaMyro JuHHIO («xpebetr»). Jlamee HamumuTe TIiaBHbIE (DAKTOPBI, KOTOpBIE BIMSIOT Ha
MoKa3aTesb KauecTBa, 3aKII0YUTE UX B IPSIMOYTOJIbHUKH M COETUHUTE C «XpeOTOM» CTpesIkaMH (B
BUJIE) «OONBIINX KOCTEH XpeOTay.

Iar 3: HanumuTte npuurHbl (BTOPUYHBIE), BIUSAIONIME HA TJ1aBHbIE IPUYUHBI («OOJbIINE
KOCTH»), M PpACMHOJOXHUTE UX B BHJE «CPEIHHX KOCTEH», MPUMBIKAIOMUX K «OOJIBIINMY.
HanwmuTe npWYWHBI TPETHYHOTO TOPSAKA, KOTOpPBIC BIMSIOT HA BTOPHYHBIC NPHYUHBI, U
PaCIoJIOKUTE UX B BUJE "MEJNKUX KOCTEN", MPUMBIKAIOIINX K «CPEITHUM.

Hlar 4: IlpopamwxupyiiTe (GakTopbl MO WX 3HAYUMOCTH M BBIJEIUTE 0CO0O BaKHBIE,
KOTOpBIE MPEIOJIOKHUTEIHLHO 0Ka3bIBAIOT HAaNOOIbIIEee BIMSIHUE Ha TTOKa3aTellb KauecTna.

Hlar S: 3anumuTe BClo HEO0X0AUMYIO HHPOPMALIHIO.

Ilpumeuanue: 6 Kauecmee mMaKOBOU MONCHO BbIOPAMb, HANPUMEp, IKOHOMUUECKVIO
cucmemy Kakou-1ubo Cmpauvl, NPOU3800CMBEO KAKO20-TUOO U30enus HA NPOMbIULIEHHOM
npeonpusmuu u m.0. Obcyoume Ha NPAKMUYECKOM 3AHAMUU, KAKYIO NPOOJIEMY OHA COOEPHCUM.
Onpedenume eé epanuybl, yeab CYWeCmeoB8aHusi U 3a0aul, KOMOpwvle OHA BbINOJHIEN.
Ilocmpotime ouaepammy Hcukasa 0151 0aHHOU cucmemsi.



Konmponsusie eonpocwi:

UYro Takoe LeNb CyIeCTBOBAHUS CUCTEMBI?

KakoBrl cBoiicTBa 11111 ?

Kak ¢popmynupyrorcs 1enb 1 3a/1a4u CylieCTBOBAHUS CUCTEMBbI?

Kax onpenenuts 11e1b CyecTBOBaHUS CUCTEMbBI?

J1J1g 4ero Hy»KHO AMArHOCTUPOBATH MMPOOJIEMbl, BOSHUKAIOILIUE B cucTeMe?

Kak cBsi3aHbI LleTM U 3a/1a4M CYIIECTBOBAHUS CUCTEMBI?

UYro Takoe nepeBo 1iesel U 3a1a4 CUCTEMBbI?

B uém cyTh MeTO1a «MO3TOBOTO HMITYpMay?

KakoB anroputm npoBeaeHus: «MO3roBOro mrypmar?

0. [To KakuM KaTeropusiM pacrpenesstoTcsi IPUYUHbI BOZHUKHOBEHUS MPo0JIeM Npu
MOCTPOEHUHU TuarpaMmmbl McukaBa?

BOooo~NooakrwNE

JlabopaTopnasi paGora Ne 4
MoaenupoBaHnue cucTeM. AHAJIN3 HCTUHHOCTH, CXOCTBA, JTMHAMUKH MOjieJiell 00beKTa u
npoiecca

Lenv pabomot
O3Haxkomumscs Ha NPAKMUKe CO 3HAYeHUueM NOHAMUSA «MOOelby, USYYUMb MAaKUe C80UCmEd

MoOenel, KAk KOHEYHOCMb, YAPOWEHHOCMb, npubaudxicénHocms. Hayuyumvcs oyenusamo
aA0eKeaAmHOCMb MOOeIel.

Hugpopmayusn

IMonsTHs «MOzENBY M «MOICIMPOBAHUE» B TIOBCEIHEBHOW JKM3HH COIPOBOXKIAIOT HAC
TIOBCIO/LY: B Mara3suHe UTPyLIeK Mbl BUIMM MOJIEIIb aBTOMOOWIIS, C BATPUH MOJJHBIX Mara3uHOB Ha HacC
CMOTPSIT MOJISITH YeJIOBEKA — MAHEKEHBI, B aTEJTbe MbI O0BSICHSIEM, YTO XOTEIU ObI CIIUTh, TIPUBOIS B
npuMep (OTO TIOHPABHBLIETOCs MpeMeTa OJCK/Ibl WK €r0 PUCYHOK, MBITAsCh MOATOTOBUTHCS K
TIOCJIC/ICTBUSIM MBI PUCYEM B BOOOPa)KCHHMH BO3MOXKHBIC MOJEIH MOCICIACTBUI TOTO WA WHOTO
peasibHOro 1mara u 1.1. (puc. 8).

Pucynok 8. IIpumepsl Mozenei 1 X peaibHOrO BOILIOIMICHUS
Hcropuyeckr nepBoHaYaIbHO MOJENBIO HA3bIBAJIM HEKOE BCIOMOIATENIbHOE YCTPOMCTBO WM
00BEKT, KOTOPBIA B ONPEACTICHHONW CUTYaIlMHM 3aMEHSUT APYro OOBEKT. DTO OIpeneeHne HOCHIIO
OUEHb «Yy3KHI» XapakTep, MOATOMY IOHSTHE «MOJIENbY» OTHOCHIIOCH TOJBKO K MaTepHaIbHBIM
00bEKTaM CIEIUAIBLHOTO TUIIA: HAPUMEpP, MAaHEKEH - MOJIENTb YEIOBEYECKOro Tea, Yy4eno - MOJIENb



TeJa >KUBOTHOTO WJIM NTHLIBI, aKTep - MOJENb MEePCOHaXa Mbechl U T. M. JlanbHeilee ocMbICIeHne
OCHOBHBIX 0COOEHHOCTEH MaTepUaIbHBIX MOJIETICH TIPUBEIIO K OoJiee rTyOOKOMY Ompe/iesieHHIO.[2]

Mogenbio Ha3bIBaeTCsl HEKMH OOBEKT-3aMEHUTENb, KOTOPBIA B OIPEACICHHBIX YCIOBUSX
MOXET 3aMEHHUTh 00BEKT-OPUTHUHAJ, BOCIIPOU3BO/ISI MHTEPECYIOIIIE HAC CBOMCTBA U XapaKTEPUCTUKHI
OpUTHHAJIA, TIPH 3TOM HMes CYIIECTBEHHbIC NPEUMYIIECTBA Iepel HUM WM YIOOCTBO IS
UCCIIEI0BaHMS (HAISAHOCTD, TOCTYITHOCTD UCIIBITAHHIA, JIETKOCTh ONIEPUPOBAHUS U TIP. ).

3atem ObUTH OCO3HAHHBI MOJIENTbHBIE CBOMCTBA YEPTEKEH, PUCYHKOB, CXEM, KapT, T.€. peabHbIX
00BEKTOB HMCKYCCTBEHHOTO IMPOMCXOXKICHUS, BOIUIOLIAIOIINX HEKOTOPYIO abcTpakiuio. PeanbHbie
IPOLIECCHI ABM)KEHUSI PAKETHI WIIH JICTATEIFHOTO ariapara MOTYT ObITh 3aIllMCaHbl C IOMOIIBI0 Habopa
ypaBHeHUH, ¢opmyn, Tabma u mudp (puc. 9). B pesymbrare nesTenbHOCTH psiga (DU3UKOB,
MaTeMaTHKoB, (pri10co(OB 1 JOTHKOB ObLIa CO3/[aHA TEOPHs MOJIEIICH.
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Pucynok 9. I'paduk u3 crareu I'Buno ¢on Ilupke ¢ pacueramu TpaekTopuii mojeToB kK Benepe,
1933 1.

Mopens Bcerna TOBTOPSET OPHUTHHAI C OMpPEACIEHHBIMU AOMyIIeHUSIMU. OOBIYHO 3TH
JOMYILEHNUS U SBISIOTCS TEM, YTO OTJIMYAeT MOJEIb OT BOCIIPOM3BOAMMOIO €0 OPUTMHAIBHOIO
00BeKTa.

PaccMoTpuM rnaBHBIE paznMuMs MEXKIY MOJENBI0 U JEHCTBUTEIBHOCTBHIO: KOHEUHOCTb,
YIIPOIIEHHOCTh U MPUOIMKEHHOCTb. [2]

Koneunocts Moneneil. Mup, 4acTbi0 KOTOPOTo Mbl BJIsIEMCsI, OECKOHEUYEH, KaK 1 OECKOHEUEeH
10001 0OBEKT HE TOJIBKO B IPOCTPAHCTBE M BPEMEHH, HO U B CBOUX CBA3SX C APYTUMHU OOBEKTAMH.
Tak, Haripumep, pu3NUecKasi «TeopHsl CyEpCTPYH» BBIIBUTAET TUIIOTE3Y, UTO U3MEPEHUI, B KOTOPBIX
CYILECTBYET Hailla BeceneHHast He IpUBBIYHBIX 3 WK 4 (TPEXMEPHOE MPOCTPAHCTBO U BPEMSI — IMEHHO
Ha 3TOM OCHOBBIBAETCSI U3BECTHASI «T€OPUSI OTHOCUTEIBHOCTHY), a 1eNbIX 11 (10 mpocTpaHCTBEHHBIX U
Bpems)! YenoBeuecTBO B 1I€JIOM U OT/ENBHBIM YENOBEK TaKKe OECKOHEUHBI, TaK KakK SIBIISIOTCS
YacTbl0 OECKOHEYHOTO MPOCTPAaHCTBA, BKIIIOYEHBI B HEMPEPHIBHbIE B3aHMMOJCHCTBHMS Ha YpPOBHE
(GH3MKH, S5KOCUCTEM, COLIUAIIBHBIE M HHBIE CPEJIbL.

OnHako, eciiv UIMETh B BUJTy He JIF0ObIE HAlllM KayecTBa, a JIMIIb Te, KOTOPbIe OTIMYAIOT HAC OT
JPYrux 0ObEKTOB, B TOM YHUCIIE M KUBBIX (K TAKMM KauecTBaM OTHOCATCS: MBIIILIEHHUE U TPYN), TO, K
COXKAJIEHHIO, 3/16CH BO3MOXKHOCTH MPUPO/bI OTpaHUYEHbl, KOHEUHBI. VccienoBaHust TOBOPSAT, UTO
OrpaHMYEHBI M HAIIM COOCTBEHHBIE PECYPCHI, U BO3MOKHOCTH — YHCIIO HEPBHBIX KJIETOK MO3Ta, YHCII0
JEeWCTBUMA, KOTOpPBhIE MbI JIOJDKHBI BBIIOJIHWUTH B €IUHUILY BPEMEHH, BpeMsl, KOTOPOE MbI MOXKEM
3aTpaTUTh Ha pelIeHHe KaKOW-TMOO 3aaud — OHO HE MOXKET IPEeBOCXOAWTh BpeMs Harlel
co3HaTenbHOM kM3HM. OTpaHHYeHbl U BHEIIHHE pecypchl (UeloBeuecKue, MaTepHajbHBIE,
BPEMEHHBIE, TPUPOJHBIE M [p.), KOTOPBIE MBI MOKEM BOBJEYb B KOHKPETHBI IIpOLIECC
MPAKTUYECKOMN MIJIM TEOPETUIECKOMN NeATeTbHOCTH.

Bosnukaer npotrBopeune: HeoOX0IMMO MT03HaBaTh OECKOHEUHBIN MUP KOHEUHBIMH CPEJICTBAMMU.
Crioco6 mpeooneHHst 3TOro MPOTHUBOPEUHs] COCTOMT B moctpoeHnu moaeneil. H. Bunep (o HEM Bbl
MO)KETe TPOYUTaTh B KOHIIE 3TOM MPAKTUYECKOH paboThl) OTMEYaeT B CBOMX paborax: «YHacTHble
MOJIEJIH, TIPU BCEM MX HECOBEPLIEHCTBE, — 3TO €IMHCTBEHHOE CPE/ICTBO, BBIPAOOTAHHOE HAYKOW st
MMOHUMAaHMsI MUpa. 13 3TOro MmosoKeHus: He BBITEKAET MOPAKEHYECKON YCTaHOBKU. B HEM mpu3HaeTcs
TOJIBKO TO, YTO TJIABHOE OPYANE HAYKH — YEIOBEUECKUN pa3yM, a 3TOT pa3yM — KOHEUEH).

Ho ecmm koHeuHOCTh aOCTpakTHOM MOJENM OeccropHa (OHA cpa3y HaJENsIeTCs CTPOro
(UKCHPOBaHHBIM YHCIIOM CBOWCTB, HallpuMep, KapTa J0por), TO MaTepruaibHble MOJIENIU — 3TO BEb
HEKOTOpBIE BEIIECTBEHHbIE OOBEKTHI, @ KaK BCSKHE O0OBEKTHI, OHM OeckoHeuHbl. Hampumep, akrep —
HEKOTOpasi MaTepuayibHasg MOJIENIb TepCOHa)ka CIIEKTaKJisi, OJHAaKO akTep B TeaTpe Oonee



MHOT000pa3eH, YeM MpH MCHOJIHEHUU posii. KOHEYHOCTh MOJIENH B 3TOM ciydae MpOsBIsEeTCS B
TOM, YTO W3 BCETr0 HEOO0O3PHUMOI0 MHOXXECTBA CBOWCTB OOBEKTA-MOJACIH BBIOMPAIOTCS U
UCTIOJNB3YIOTCS  JIMIIb HEKOTOpbIE CBOICTBA, MOAOOHBIE MHTEPECYIOUIMM HAac CBOWCTBaM
0o0BeKTa-opuruHayia (apTUCT peaM3yeT TOJILKO MHTEPECYIOIHE Hac CBOMCTBA). TakuMm oOpazom,
MO/IeNTh 1T0I00HA OPUTHHATY B KOHEYHOM YHCIIE OTHOIICHUN. [2]

YnpomieHHocTh Mojeneld. KoHeuHOCTh Mozienn AenaeT €€ yHIpOUIEHHOCTh HEeU30eKHOM.
YHOpOIEeHHOCTh MOJEIN B YEJIOBEYECKOM NMPAKTHKE SBISETCS JOIMYCTUMOM, Ui JIIOOOH, Haxke
OUCHb CEPbE3HOW 1IeNM OKAa3bIBA€TCsA BIIOJHE JOCTATOYHBIM HEMOJHOE, YIPOIICHHOE
oToOpaXkeHne IeHCTBUTENBFHOCTH. boliee Toro, it KOHKPETHOH LIeNn TaKoe YIPOIICHUE SBIISCTCS
Jake HeOOXOAMMBIM, TOCKOJIBKY M30BITOYHAS CII0XKHOCTh MpHBEIa Obl K YAAJECHUIO OT He€ n3-3a
pacrbUIeHUs] BHUMAHUS UCCIIEA0BATENsl HA MHOXKECTBO BTOPOCTETIEHHBIX (DaKTOPOB. YTIPOILICHHE
ABIISIETCS. CaMbIM CHJIBHBIM CPEJICTBOM Ui BBISIBICHUS TJaBHBIX 3(PQPEKTOB B HCCIEIYEMOM
SIBIICHUH. DTO XOPOIIO BUJHO HA MpUMEpax Mojeled (Qu3uku: aObCONMIOTHO YHNPYrHil yaap,
abCOIIOTHO YepHOE TEJO0, UACAIbHBIN Ta3 U T.J.

Crenyromasi MpuYrMHA BBIHYXKACHHOTO YIPOLICHUS MOJENH CBS3aHA C HEOOXOIUMOCTBIO
orepupoBaHus ¢ Hell. JJ0cTaTOuHO CIIOKHO PElIUTh OOJIBIIYIO CIIOKHYIO HETMHEHHYIO CUCTEMY C
0O0JIBIINM KOJIMYECTBOM IEpeMEHHBIX. [ 10 Mepe coBepIIEHCTBOBAHNS BBIYUCIUTEILHON TEXHUKY U
pa3BUTHS COBPEMEHHBIX YHCIEHHBIX METOJOB JTH VYIPOILEHUS JUKBUAUPYIOTCA WU
YMEHBILAIOTCA, YTO CO3/a€T CYLIECTBEHHOE IMPOJBUKEHHE B MCCIEIOBAHUU MHOTHX SIBJICHUI!
Ectb u eme onuH, IOBOJBHO 3arajouyHblii acmekT ympoueHHocTH Moaeneil. [louemy-To
OKa3bIBACTCSI TAK, YTO U3 ABYX MOJEJIEH, OJMHAKOBO ONKCHIBAIOIINX JIaHHOE SIBJIEHUE, Ta, KOTOpas
MIPOIIIE, Yallle OKa3bIBaCTCs OJIMKE K MICTUHHON IPHUPOIE 0TOOpaykaeMoro siBjieHus. [11]

KauecTBeHHbIE pa3anuus MEX Ty OpUTHHAJIOM U MOJIENbIO Oy/1EM CBSI3bIBaTh C KOHEYHOCTHIO
U YIPOIIEHHEM, KOJIMUYECTBEHHBIE — CBSI3aHbl C TEPMUHOM MPUOIMKEHHOCTh. [IpubnmkeHHOCTh
MO/JIETN MOKET ObITh OUEHb BBICOKOM, HAIIPUMED, HEKOTOPbIE MOJIEIKH ITPOU3BEAECHUN UCKYCCTBA
JaKe SKCIEPTHl HE MOTYT OTJIMYUTh OT OpUrHHaNa. B Apyrux ciydasx npuOImkeHHOCTh MOJEIN
BUJHA Cpa3y U MOXXET BapbUpOBAaTbCA (HAaIpUMEp, 3BY4YaHME OJHOW M TOH K€ IECHH,
3aKOJIMPOBAHHOM B Pa3IMYHOM OUTpeiiTe).

Bo Bcex ciayuasx Moaenb — 3T0 ApYyroil o0bEKT U paznuuus Heu3OexxHbl. Bennunny, mepy,
CTENEHb NPHUEMIIEMOCTH pa3IU4Msl Mbl MOXEM BBECTH, TOJBKO COOTHECS €ro ¢ LEJbI0
MOJIEJIMPOBAHUS, HAllPUMEp, TOUHOCTh HApYYHBIX YacOB, BIOJHE JOCTATOYHAs JJIsi OBITOBBIX
LIeJIEH, COBEPIIEHHO HEOCTATOYHA JUIsSl PETUCTPALIMK CIIOPTUBHBIX PEe3yabTaToB. [11]

Kpome npubamkeHHOCTH MOJENHN ONPEAEIEHHYIO POJIb UTPAET aIeKBATHOCTh MOJEIIH.

AJZIEKBAaTHOCTb — IIOJIHOE WJIM IPEATIONOKHUTEIBHO IOJHOE COOTBETCTBHE MEXKIY IBYMS
CYILIHOCTSIMH, B YAaCTHOCTH COOTBETCTBHE MeXAy uaeeil m ee mpeamerom. Ilo oTHomeHHto K
MBILLIEHUIO U BOCIIPHUSTHIO aIEKBaTHOCTh PACCMAaTPUBAETCs KAK BEPHOE BOCIIPOU3BEIEHUE CBA3EH
Y OTHOILIEHUH O0OBEKTUBHOTO MUPA.

Mozensp, ¢ TOMOLIBIO KOTOPOH YCIEUIHO IOCTUTAETCsl TOCTABJICHHAs 11eMb, Oy/1eM Ha3bIBaTh
aZieKBaTHOW 3TOM 1enu. TpeGoBaHMs MOJHOTHI, TOYHOCTH, M MPaBUJIBHOCTH ((U3MUECKOTO U
JPYroro COOTBETCTBHUS) BBIIOJIHAIOTCS HE BOOOIIIE, a JIMIIb B TOM Mepe, KOTopas 10CTaToyHa JUIs
JOCTHKEHUS 1IeTTH MOJICIMPOBAHMUS.

B psne cnyuaeB ymaercsi BBECTH HEKOTOPYIO MEpy aJeKBAaTHOCTH, T. €. yKa3aTh CIIOCO0
CpPaBHEHHUS JABYX MOJeNiel KaK CTENeHb YCHEIHOCTH AOCTHKEHUS LeNH ¢ UX rnomomipo. Ecnu k
TOMY >K€ Takoi croco0® MpHBeIeT K KOJIMYECTBEHHBIM OLIEHKaM, TO 3a/la4ya yJy4IlIeHUs MOJAEIH
CYyILIECTBEHHO oOseryaercs. TOJbKO B TaKMX CIIy4asX MOXKHO KOJMYECTBEHHO CTAaBUTH BOMPOCHI
00 uaeHTU(UKAIMM MOJAETH, T. €. O HAaXOXKIACHWU B 3a/JlaHHOM KJlacce Mojesei Hambosee
aJIeKBaTHOW 1 00 UCCIIeJOBAHUH YYBCTBUTEIHHOCTU U YCTOMUMBOCTH MOJelel (T.€. 3aBUCUMOCTH
Mephl aJIeKBaTHOCTH OT TOYHOCTH), 00 ajanTtaiuu Mojenel (HacTpoilku mapameTpoB MOJENHU C
LEJbI0 MOBBIIIEHUS aJeKBaTHOCTH). OIEHUTH a/leKBaTHOCTh pa3paOOTaHHON MOJENH peabHO
CYLIECTBYIOIIEN CUCTEME MOKHO, MCIIONb3Yysl CPaBHEHHWE W3MEPEHHH Ha pEaJIbHOM CUCTEME U
Pe3yNIbTaThl SKCIIEPUMEHTOB Ha MOJIENIH. DTO MOXKHO CAENAaTh:

— 10 CPEAHUM 3HAUYEHUSIM OTKJIMKOB MOJIETN U CUCTEMBI;

— M0 IUCHEPCUSM OTKJIOHEHHUH OTKIMKOB MOJEIHU OT CPETHETO 3HAUECHUS OTKJIMKOB CUCTEMBI;

— 10 MAaKCHMAaJbHOMY 3HAYEHUIO OTHOCHTEIBbHBIX OTKJIOHEHUH OTKIMKOB MOJETH OT
OTKJIUKOB CHUCTEMBI.


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

['maBHast IEHHOCTH MO/IEJICH COCTOUT B TOM, YTO OHHU CO/ICPKAT OOBEKTUBHYIO UCTHHY, T. €. B
YeM-TO TPaBUIBHO OTOOpakaioT Mozenupyemoe. OnHaKo, KpoMe O0e3yclIOBHO MCTUHHOIO
coJiepXaHus, B MOJEIIM BCEr/la UMEETCS M YCIOBHO-UCTUHHOE (T. €. JIMIIb MPHU ONpPEACIICHHBIX
YCIOBUSIX) W MPEANOJIOKUTEIbHO-UCTUHHOE (T. €. YCJIOBHO-MCTUHHOE IPH HEU3BECTHBIX
ycioBusix). CrieroBaTesibHO, B MOJCIISIX BCETA €CTh M JIOXKHOE coeprkanue. [Ipu 3ToM B KaxIbIx
KOHKPETHBIX YCIIOBUSIX OBIBa€T HEM3BECTHO TOYHO, KAaKOBO € (PaKTHUEeCKOe COOTHOIICHHE
MCTUHHOTO U JIO)KHOTO. OTBET Aa€T TOJBKO MPAKTUKA.

3aoanue 1

BreiObpath cucreMy u ucciieoBaTb €€ Ha MpeIMeT CO3JaHUsl Pa3IMYHbIX MOJeNeH.
Pazpaborate u caenath omucaHue aOCTPAKTHOW M pEATbHON MOJAENEH OJHOrO M TOrO JKe
oOBbeKTa/mporecca.

3aoanue 2

BrimonHuTh aHanu3 o0eux MojeNnei ¢ TOYKH 3peHHUs MX KOHEUHOCTH, YNPOIIEHHOCTU U
npuOIMKEHHOCTH OTHOCUTENIBHO opuruHana. OO0CHOBATh MX aJIeKBATHOCTb.

Konmponwvnuie eonpocut
Yro Takoe MoAeIb?
J11s1 4ero HyKHBI MOJIEITH?
B uém 3axmmrouancs nepBoHaYaabHbIA CMBICT TOHATHS «MOJIETb»?
Kakue Bunpl Mozeneii Bel 3HacTe?
B uém 3akmrouaeTcsa KOHEYHOCTh MOJEIEH?
B uém 3axmtouaeTcst ynponeHHOCTh MOJIENe?
B uém 3akmrouaeTcs mpuOIMKEHHOCTh MoIeIei ?
Uro o3HauaeT BelpaxkeHue «lIpakTuka — KpuTepuil HCTUHBI»?
Yro Takoe aJieKBaTHOCTb MOJICIIH ?
10. Kak MOXHO IpOBEPUTH aIEKBATHOCTh MOJENIN?
JlabopaTopnasi paGora Ne 5
Buabi mojeseii. MoaeaupoBanue 00beKTa/npomecca ¢ HCNoJb30BaHUEM Pa3THYHBIX
Cnoco00B BOILJIOIEHMSI

CoNoOA~WNE

Llenv pabomoi
Hzyuums  knaccugpurayuio mooenei no paziuyHvim ochosanuam. Oceoumv npasuia
nocmpoenust ajlecopumma. Hayqumbc;z coz0asamov MoOenuU npoyecca u obwvexma.

Hugpopmayusn

B XX Beke moHsTHe MOAETH CTAaHOBUTCS BCE 0osiee 0OIIMM, OXBATHIBAIOIINM U PeajbHbIC, U
ujeanbHble Mojieu. PeanbHble — 9TO MaTepualibHbIE WM a0CTPAKTHBIE, HO PEATUCTUYHBIE MOJIEITH
(KyKJia, TOpOXKHBIN 3HAK). MneanbHbIE — 3TO TE, YTO CYIIECTBYIOT TOJILKO B HAIllEeM BOOOpPAKEHUH,
HarpuMep, TeOMETpHUEcKass TOuka (MareMaTuka), WACaIbHBIA Ta3 ((pu3uka), 2MacTUUHBIA PHIHOK
(PKOHOMUKA).

[locrenenHo Oblla OCO3HAHA BCEOOITHOCTH MOJCIMPOBAHKS, TIOBCEMECTHOE Pa3BHUTHUE
KOMITBIOTEPHON TEXHUKHU TPEIONIPECIIIIO TIOSBICHUE MOJICNIEH JaKe B T€X 00IacTsX, TJe 3TO ObLIO
CIIO)KHO TIPEACTaBUTh W3-3a HEBO3MOXKHOCTH  BOCIIPOM3BECTH  YCIOBUS WM  CJIOXKHOCTH
MaTeMaTHIECKOTO OITUCAHMSL.

Mogens TOCTENIEHHO CTajla OCHOBHBIM CIIOCOOOM CYIIIECTBOBaHUS W Pa3BUTUS 3HAHUU.
BoNBIMHCTBO CHCTEM M3YYalOTCsl CETOMHS MMEHHO Ha MX IeNeBBIX MozemsiXx. COOTBETCTBEHHO
BBIPOCJIA Y KOMIUIEKCHOCTh OMMCAHUs CUCTEM IpH NoMoIy Mojeneil. [TosBuiics naxe Takod TEpMUH
«CHUCTEMa CHUCTEM», KOTOPHIM 0003HAYAOTCS CHCTEMBI, COCTOSIIIIME U3 JPYTUX CHUCTEM, T.€. YacTeH,
00JIaIAIOIIUX CBOMCTBOM aBTOHOMHOCTH, CITIOCOOHOCTH HE3aBHUCHMO CYILIECTBOBAThH APYT OT JIpyra,
WCTIOJHSAS CBOIO COOCTBEHHYIO 3a/lady IO JIOCTH)KEHHUIO I M BHOCS CYIIECTBEHHBIA BKJIAll B
JOCTHKEHUE eI O0IIEeH C IPYyTrMMU CUCTEMaMHU CUCTEMBI.

O4eBHUIHO, YTO pa3IUYHBIE MOJAETHM MOTYT OBITh KJIACCH(PHIIMPOBAHBI TIO HEKOTOPHIM
MpU3HAKAM, YTO, HAIIPUMED, CYIIIECTBEHHO 00JIETYaeT BBIOOD MCCIIEAOBATENS IIPU aHATM3E OYEePETHOM
CHCTEMBI 1 BBIOOPE MPOTOTHUIIA [T co3Manust €€ moaenu. [ 14]



Mpl yke BBISICHIIM, YTO MOJENb SIBISIETCS HE MPOCTO 00pa3oM-3aMEHUTENIEM OpUTHHATA, HE
JHOOBIM €ro OTOOpaXEHHEM, a OTOOpPaKEHUEM IIEJICBBIM. JTO OJHO W3 TJIABHBIX CBOKMCTB JIFOOOI
moaenu. [loaToMy Monmenb YeloBEUecKOro Tena sl XUpypra W Ui CKyJblTopa OyaeT HMETh
NPUHIAITHATBHBIC Pa3JIAYKs, TIOCKOIBKY eI UCCIICIOBAHMS Y HUX OYJICT pa3IMJIaThCs.

TakuM o0pa3oMm, Uit pa3HBIX LENeH TPEOYIOTCS pa3HbIE MOJENH, MMO3TOMY MHOXKECTBO
MOJICJICH TMOApAa3eSAOTC 1O ThmaM Ieied. llenmn pas3gensiorcs Ha TEOpPETHYECKHE U
MPAKTUYECKHUE U TI0OITOMY MOJIEIH, KOTOPBIE COOTBETCTBYIOT KaXKIOM U3 HHUX, YCIIOBHO JICNISATCS HA
Mo3HaBaTeIbHbIC W IparMaTudeckue. Hanbosee HarsimHO pa3HUIIA MKy ITO3HABATEIIBHBIMHA H
NpParMaTHYECKUMU MOJICTISIMU  TIPOSIBIIICTCS. B WX OTHOIICHWHM K OpPUTHHAIYy B Ipolecce
JIEATELHOCTH.

[To3naBaTenbHBIE MOJENH SBIAIOTCA (OPMON OpraHu3anuu W MPeICTaBICHUS
3HAHWH, CPEJCTBOM COCJIMHEHHUS HOBBIX 3HAHMH C yXe uMeromuMmucs. [lo3HaBaTenbHas
JEeSTeNLHOCTh OPHUEHTUPOBAaHA B OCHOBHOM Ha TPUOJIMKCHHE MOJETH K PEATbHOCTH, KOTOPYIO
MoJieIb 0TOOpaxaer. DTo (opmMa OpraHMU3alMK ¥ TPEACTABICHUS 3HAHHUMA, CPEJICTBO COCTUHCHU S
HOBBIX M CTapbiX 3HaHWU. [lo3HaBarenmpbHash MOJENb, KaK MPABUIIO, SBISICTCS TEOPETHYCCKON
MOJENBIO.

[IparmMaTudeckre MOJEIH SIBJISIFOTCS CPEICTBOM YIIPABIICHUS, OPTAHU3AINH MMPAKTUICCKON
NeSITeIIbHOCTH, TPEICTaBICHUs O0pa3llOBO MPAaBUJIBHBIX JCHCTBUH WM WX pe3yiabTara, T. €.
UJICATLHBIM TPEACTABICHUEM JTOCTUTHYTHIX IeieH. Vcrmonb30BaHmue mparMaTudecKux MoJIeien
COCTOUT B TOM, 4YTOOBI MPH OOHAPYKCHUU PACXOXKICHUH MEXIYy MOJACIbI0 U PEaTbHOCTHIO
HAIPaBHUTh YCWINS Ha U3MEHEHHE PEAbHOCTH TaK, YTOOBI MPUOIU3UTh PEATBHOCTh K MOJIEIH.
[IparmaTtrdeckrie MoOJIeIM HOCSAT HOPMATHBHBIA XapakTep, pojib oOpaslia M CTaHaapra. JTo, Kak
MpaBuJIo, MPUKIIAIHbIE MoaenH. [1,15]

JpyruM TpUHIUIOM KIACCH(PUKAIUHU LEJICH MOICIHUPOBAHUS MOJXKET CIYXHTh JCICHUC
MOJIeIEH Ha CTATHYECKHAE U TUHAMUYECKHE.

Mojenb Ha3bIBAaCTCSl CTAaTHYECKOW, €CIM CpeAd IapaMeTpoOB, YYaCTBYIOIIUX B ¢
OTHMCaHWHM, HET BpeMeHHoro mnapamerpa. CraThyeckas MOJACIb — MOJEIh KOHKPETHOTO

COCTOSIHHS 00BbEKTa, CBOETO pojia «MOMEHTalIbHas (oTorpadus», Hekuil cpe3 (puc.10).
Nutocdepa

AcTeHocdepa

BepxHsasa
MaHTUA __/

HuxHas
MaHTUA

TBeppoe
aapo

Kugkoe
anpo

Pucynok 10. Ctatnueckas Moenb 3eMiu B pa3pese

B Tex ciyuasx, Korja Lelu CBs3aHbl HE C OJHMM COCTOSIHUEM OOBEKTa, a ¢ Pa3iuyusIMHU
MEX/Iy COCTOSHUSIMH, BO3HHUKACT HEOOXOAMMOCTh B OTOOpaKCHHH Ipolecca M3MEHEHHS
cocrosHuii. Takas MoJeNnb — TUHAMUYECKas (HampuMep, MOJAENb 3BOJIONHH )KHBOTHOTO H
pacTUTEIBHOrO MUpa, puc. 11).

BDEM
Pucynok 11. Moznens 3BoItoLMM YeI0BEKa



Korza 3axogut peub O IMHAMUKE MOJENEW, MPUHATO FOBOPUTH, YTO MOJEIb MPOKUBAET
HEKUU )KU3HEHHBIA IIUKJ. Kak 1 BCE B 3TOM MUpe, MOJEIU MTPOXOJAT CBOM )KU3HEHHBIN NyTh: OHU
BO3HUKAIOT, pPa3BUBAIOTCS, YYaCTBYIOT B COTPYAHMYECTBE WJIM CONEPHUYECTBE C APYTUMU
MOJICJISIMH, YCTYIAIOT MeCTO Oojiee COBEPIICHHBIM MOJEISIM (Yachl: IECOYHBIC —> BOJISHBIC =
Jajee —> MEXaHWYEeCKUEe —> KBapleBble —> JJICKTPOHHBIC —> aroMHbie). OTHH MOJIEIH KHUBYT
JOJIbIIE OTACNIBHBIX JIIOJCH, W TOrZJa JTalbl KU3HEHHOIO LMKJIAa MOJEJEH HM3y4aroTCs B BHIE
UCTOPUU TOH WM MHON 0ONACTH 3HAHWM WIIM JESTeNbHOCTH (MCTOPUS aBHALMH, TETIOTEXHUKH,
CTPOMTENBCTBA, AKTEPCKOI'0 UCKYCCTBA U T.J.). JKU3HEHHBIN LUK IpYrux Mojeneil 10KeH ObITh
00513aTENIbHO 3aBEpIICH B 0003pHMBI CPOK, M TOTAA MEPEXOo] OT dTamna K dTalmy CTaHOBUTCA
TEXHOJIOTUYECKUM JIEHCTBUEM, TOJDKEH BBIOJIHATHCSA Kak MOXKHO 3¢ dexTruBHee (ObIcTpee, J1yulle
U JIeleBie). ITO HEBO3MOXHO 03 MOJEIMPOBAaHUS CaMOro IMpolecca MOACTUPOBAHUA, T. €.
QITOPUTMU3ALUN  337a4d  MOJEIMPOBAHMS: IPOEKTHOM JEATENIBHOCTH, H300peTaTeabCKOro
noucka, cozganus CAIIP, umutanimoHHoro MoaenupoBaHus.[2|

Besikuil nporiece Tpyzna €cTh JIESITENbHOCTb, HAlpaBI€HHAs Ha JOCTHXKEHUE OIPEAEIEHHOMN
nenu. Paznuunbie BUBI 1IETIeBOW AESTEIFHOCTH YETOBEKA CBS3AaHHBI C Pa3IMYHBIMU MPOQeccusiMu:
paboumii, KPEeCThSIHUH, CIIOPTCMEH, CTYIEHT U T.A. OTAbIX, pa3BiedeHHe, UIpbl, X000U OOBIYHO HE
paccMmaTpuBaroTCs Kak TpyJ, HO UX LIEJIEBOM XapakTep Toxe ouyeBuzeH. Llenb — Mojenb HEKOToporo
COCTOSIHMSI 4EJIOBEKA, Ha pPEAIM3alMI0 KOTOpOW M HalpaBlieHa JeATENbHOCTb. (OCMBICICHHAS
YeJI0BeUeCKasl JEeSITEIbHOCTh BCET/Ia OCYIIECTBIISETCS 110 ONPEETIEHHOMY IUIaHy. AJITOpUTM — 00pa3
Oyy1ell 1esTenbHOCTH, €€ MOAieNb. PaccMOTpHM, YTO Takoe ajlrOPUTM M KaKMMHU CBOMCTBaMHU OH
oOnanaer.

ANTOpUTM — TOYHOE NpEANICcaHne, CPOPMYIMPOBAHHOE Ha TOHSITHOM UCIIOJIHUTENIO A3bIKE,
HAUYMHAIOILEECs C MPOU3BOJIIBHOIO HCXOIHOTO JAHHOTO (U3 HEKOTOPO COBOKYITHOCTH BO3MOKHBIX
JUIs JAHHOTO alrOpUTMa HCXOJHBIX JaHHBIX) M HAIPaBJICHHOE HA MOJY4YEHHE IOJIHOCTHIO
OIpPEAEIIAEMOr0 3TUMHU UCXOAHBIMU JAHHBIMH PE3yJIbTaTA.

Anroputm o0aaaeT psioM cBoicTB. PaccMoTpum ux noapobHee.

JIMCKPETHOCTh — QJIFOPUTM COCTOUT M3 KOHEUHOIO YHUCJIa ONMMCAHUU IIaroB U AT LIaru
BBITOJIHSAIOTCS B IMCKPETHOM BPEMEHH, T.€. 3TH JIIOObIE /1Ba I1ara pas3zieseHbl NPU HCIIOJHEHUN
KOHEYHBIM, HEHYJIEBBIM OTPE3KOM BPEMEHHU.

DJeMEHTapHOCTh I1aroB — 00beM paboThl, BHIMOIHAEMON Ha JH000M IIare, onpeaenseTcs
HEKOTOPOM KOHCTAaHTOM, 3aBUCAILIECH OT XapaKTEPUCTHK HCIOJHUTENS QJITOPUTMOB, HO HE
3aBUCSILEN OT BXOIHBIX JAHHBIX U IPOMEXKYTOYHBIX 3HAYEHHUH, TIOJy4aEMBbIX aITOPUTMOM.

MaccoBocTh — BXOJHBIE JaHHbIE JUISI aJTOPUTMAa MOTYT OBITH BBIOpAaHBI M3 HEKOTOPOIO
MHO’KECTBA 3HaueHHWil. Ecnyu BXOIHBIE NAHHBIE YHUKAJIbHBI, aITOPUTM BCEr/a JOJDKEH /1aBaTh
OJIMH U TOT K€ pe3ysbTar.

OnpeaeneHHoCTb — AJIs KaKI0To [1ara MOryT ObITh 110 HA0OPy MCXOAHBIX JUIS 11ara JaHHbBIX
OJIHO3HAYHO BBIUMCIICHBI PE3Y/IbTAThI BHIITOJIHEHHUS 11ara.

KoneuHocTs — 3a/1aua OyieT pelieHa, eciiv MoCTpOeH alroOpuTM, IPUBOIAIINN K pe3yabTaTy
— pelIeHuIo 3a1aun. B 1aHHOM cilydae roBopsT, YTO 3ajada aJropuTMHUYECKU paspermmma. Eciau
JUIsL 3aladyd HE CYIIECTBYET alrOpuTMa pEUIeHMs, TO 3aJada SBISETCS alrOPUTMHUYECKU
Hepa3permmon.

HNmeroTcss  3aKOHOMEPHOCTM ~ JMHAMUKM ~ MOJENEH,  Ipolecc  MOJAEIUPOBaHUS
CTPYKTYpUPOBAaH, OPraHU30BaH, T.€. AITOPUTMHU30BaH, U COCTOUT U3 MOCIIEI0BATEIBHOCTH ITAMOB.
Oranbel OTJIMYAIOTCA KAYECTBEHHO, KOHKPETHBIMU LEISIMM M JIOJDKHBI  BBIIIOJIHATHCA B
oTpeziesIeHHOM Mocie[oBaTeabHOCTH (puc.12).
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Pucynoxk 12. Oranel KOHCTpYUPOBaHUS HOBOW TEXHUUYECKOMN CHUCTEMBI

Jpyroii mpumep aeT PEKOMEHIAIMU IO TIOCICIOBATEIILHOCTH TIPOBEICHHS DTAlloOB
UMHTAIMOHHOr0 MoaeupoBanus (puc. 13).

®DopmMupoBaHUE [ENIeH MOICITHPOBAHMUS
AbcTpaKkTHas MOJIENb
HWmuranmonnas Moaeib
HUccrenoanne u 06paboTka

WuTepnperanus pe3yibTaToB

Pucynok 13. Dranbl UMUTAlIlMOHHOTO MOJIEIMPOBAHUS CUCTEMBI

Crioco0b! BorIomeHUsT Mozenell. Mbl pacCMOTpeNnH, Kakue CTOPOHBI 00BEKTa-OpUIrHHalIa
OTpayKaroTCs B MOJIEH. By Mozieny 3aBUCHUT OT TOTO, KaKasi CTABUTCS LEJIb, ITOJ{ KOTOPYIO CTPOUTCS
Mmozensb. [lepelinem Tenepb K pacCCMOTPEHUIO TOTO, Ha YEM OCYILECTBIISIETCS] MOJIEIMPOBAHUE, T.€. U3
Yero CTpoATCs MoJenH. Ecny uenoBek co3gaeT MOAEIb CO3HATENBHO, TO MIEPE] HUM UMEIOTCS Ba
TUIIA MaTEPHUAJIOB JIJIsl TOCTPOSHMSI MOJIEIIEI: CPEJICTBA CAMOI'0 CO3HAHUS U CPEJICTBA OKPYKAIOIIETO
MaTepUalbHOTO MHpa, T. €. a0CTpakTHbIEe (MIeajbHble) U MaTepHalbHble MOJENIH (peasbHbIE,
BEIIICCTBEHHBIE).

AOcCTpaKkTHBIE MOJENU — UJlealIbHble KOHCTPYKIIMU, TOCTPOEHHbIE CPEJICTBAMU MBIILICHUS,
co3HaHus. K aOcTpakTHBIM MOJENSIM OTHOCATCS, MPEXKJE BCET0, CUMBOJIbHBIE KOHCTPYKIIHH.
CHUMBOJIBHBIE MOJIENN SIBJISIFOTCSI CBOETO PO/ia KOHEYHOM NMpoayKuueld MplnuieHns. CUMBOJIbHbBIE
MoJIeNu Aenarcs Ha GOopMaIn30BaHHbIE U S3bIKOBBIE Mojienu. DopMann30BaHHbIE MOJEIH — ITO
MaTeMaTudeckue, (pu3nueckue MoJeNH, T.€. BhIpAXEHHBIE B BUAE HAOOpOB MaTeMaTHYECKHX
cuMBOJIOB. OHU 0071a/1a10T HAUOOJIbIIIEH TOYHOCTHIO M OJHO3HAYHOCTHIO HHTEPIIpETaIiy. [2]

BTopoii TUIT CHMBOJIBHBIX MOJIEJIEN — 3TO SI3BIKOBBIE MOJEIU. ECTh OpUTHHAT — YEJIOBEK, U
€CTh €ro CHMBOJIbHAs MOJENb — CJIOBO «4e€JOBEK». SI3bIK M MbIlUIeHHE Hepa3aenumbl. Ha
€CTECTBEHHOM S3bIKE€ MBI MOKEM TOBOPUTH 000 BCEM, OH SIBIISICTCS YHUBEPCAIbHBIM CPEACTBOM
MOCTPOEHUS JIFOOBIX a0CTPAKTHBIX MOJIeJIel. JTa yHUBEpCaIbHOCTh 00eCeYBaAETCs BBEICHUEM B
S3bIK HE TOJIBKO HOBBIX CJIOB, HO M BO3MOYKHOCTBIO IIOCTPOEHHS Bce 00JIee pa3BUTHIX SI3BIKOBBIX
Mojiesiel (CI0BO = mpeuIiokeHne —> ad3al] = TEeKCT). YHHUBEPCATbHOCTh SI3bIKA JOCTUTAETCS,
KpOME BCEro, €mie M TeM, UYTO S3BIKOBBIE MOJIENM Bcerjga o0JaZjaloT HEOJHO3HAYHOCTHIO,
PacCIUIBIBUATOCTHIO M HEOTIPEACIEHHOCThIO (puc. 14, a, 0, B).
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Pucynok 14. DTanbl UMUTAIIMOHHOTO MOJICTUPOBAHMS CUCTEMBI

OnHO M TO € CJIOBO MOXET 0003HadaTh a0COJIIOTHO MPOTUBOIOJIOKHBIE JEHCTBHS B
3aBUCUMOCTM OT KOHKPETHOIO KOHTEKCTa. MHOI03HauHOCTb M MHOTOBAapUAHTHOCTH CIIOB
MO3BOJISIET CPEJICTBAMH SI3bIKa CMOACIHPOBATD JIIOOYIO CUTYAIIUIO C TOCTATOYHOM I OOBIYHBIX
IIPAKTUYECKUX LI€JIEH TOYHOCTBIO.

[Tpu6M3UTENHLHOCTh — HEOTHEMIIEMOE CBOMCTBO SI3BIKOBBIX Mojieiel. YenoBeK MpUxXoauT K
NOHMMAHHIO  JITaHHOW  A3BIKOBOM  MOJENM, NPEeooJeBass €€  pacIulbIBYaTOCTh U
IpUOIU3UTENIBHOCTD, TOJIBKO Ha MPAKTUKE CTAIKUBASICh C OPUTHHAIIOM.

PaccmoTpum Teneph BHIbI MaTepUabHBIX (pealbHbIX, BEIIECTBEHHBIX) Mopenel. UToOsl
HeKas MaTepualibHasi KOHCTPYKIMS MOrja ObITh OTOOpa)XKEHHEM OpWUTMHANa, T. €. 3aMellaia B
KaKOM-TO OTHOILLIEHUM OPHUIMHAJT, MEXIy OOBEKTOM U MOJENbI0 JIOKHO OBITh YCTaHOBJIEHO
OTHOIICHUE TIOXOXKECTH, MOA00us. EcCTecTBEeHHO, YTO OpPUTMHAI M MOJAEIh HE MOTYT OBITH
OJIMHAKOBBI BO BCEM (BCIIOMHHM IIPO YIIPOLIEHHOCT U NPHOMKEHHOCTH Mozienielt). PaccMoTpum Tursl
BO3MOKHOTO MOA00HST MAaTEPUATTBHBIX MOJICIICH.

[lpexxne Bcero, BO3MOXKHO I000ME€, YCTAHOBMBIIEECS B pe3yibTaTe (U3MYECKOro
B3aMMOJICHCTBHS B MPOLIECCE CO3JAHUS MOJEIH. JTO MOXET ObITh (hoTorpadusi, MOIEIHN TOE3/I0B,
TYpOUH, THPOTEXHUYECKUX COOPYKEHUH, MaKeThl 37aHUM, KYKJIbI, I1A0JIOHBI, BBIKPOUKH U T.11. Takoe
nozi00ue Ha3bIBACTCS MPAMBIM (M reomeTpudecknM). Ho kak Obl HE ObLIa XOpoIa MOEib, OHA
BCE-TAKU JIMIIb 3AMEHNUTEb OPUTHHAJIA, BBIIOJIHSET ATY POJIb TOJIBKO B ONPEAEIEHHOM OTHOIIECHHH.
Jaxe Toraa, Korga Mojieib IpsIMOTo MOJ00HMS BBINOJIHEHA U3 TOTO )K€ MaTepuaa, 4YTo U OpUrHHAI
(Takoe TmoaOOME Ha3bIBaeTCs CYOCTpAaTHBIM), BO3HUKAIOT MpPOOJEMBI IEpeHOca pPe3yJIbTaToB
MOJZICIIMPOBaHUs Ha opurvHaid. EcTh psia HayK, KOTOpbIE 3aHMMAlOTCS MEPEHOCOM pe3yJbTaToB,
NOJYYEHHBIX HAa MOJENM MPUMEHHMTEIbHO K OpWUIrHHalTy. Teopus monodbus U (usndeckoe
MOJIETMPOBAaHNE Pa3padaThIBAIOT CHENUaIbHbIE KPUTEPUH U MacIlITaObl IPU pabOTE ¢ MOJEISAMH U
NIEPEHOCE ITUX PE3YIBTATOB HA OPUTHHAIL [2]

Hpyroii Tun mnomoOust Has3bIBae€TCs KOCBEHHBIM, JTO Cllydald, KOrJa IOJ00ME MEeXITy
OPUTMHAJIOM U MOJIENbIO YCTAaHABJIMBAETCd HE B pe3ylbTaTe CpPaBHEHMsS HX (DU3MUYECKOTo
B3alMOJICUCTBHUS, a OOBEKTUBHO CYIIECTBYET B MPUPOAE, OOHAPYKUBACTCS B BUJE COBMAJCHUS WIH
JIOCTaTOYHOW ONM30CTH MX aOCTPaKTHBIX MOJENEH M TOCIE 3TOr0 HCIONb3yeTcs B IPAKTUKE
peanbHOro MozenupoBaHus. OTcrojja BO3HHMKIO MaTeMaTHMYECKOE MOJEIMPOBAHHUE Pa3IUYHBIX
IIPOLIECCOB.

Pose Mopeneii, 06maiaronmx KOCBEHHBIM MTOIOOMEM OpUTHHAJIA, BEJIMKA B TIPAKTHUKE: BOJISTHBIE
4achel, IECOUHBIE, AaTOMHBIE — aHAJIOI BPEMEHU; MOJIONBITHHIE KUBOTHBIE — aHAJIOT YEIOBEYECKOTO
OpraHu3Ma; aBTONMJIOT — aHAJIOT JIETYMKA; MUILEHb — aHAJIOT MPOTUBHHUKA. YacTo albTepHATUBOMN
TaKUX MOZEJEeH MOTryT ObITh TOJBKO Jpyrue mojenu. Hampumep, Mozenb TEXHOIOIMYECKON JTMHUN
NPEIIPHUSTUS COAEPKUT B KAUECTBE COCTABIISIFOIINX MOJIENTU PA0OTHI LIEXOB, a OHU, B CBOIO OUEpE/ib, —
MOJIEJM PabOThI OT/IENBHBIX arperaroB U MOJIENH paOOThI OTAEIBHBIX Y37I0B M MEXaHU3MOB.

Jpyroii Tun nogoOus HazpIBaeTcs yCiIoBHBIM. [lojo01e Moienu 1 opuruHaa He siBIsieTcs Hu
IPSIMBIM, HU KOCBEHHBIM, @ YCTAaHABIIMBAETCS B PE3YJIbTATE HEKOTOPOI'O COTTIAILIEHUSI MCTIONB3YIOIINX
€€ CTOpPOH (AE€HBI'M = MOJIENb CTOUMOCTH, YEPTEXHU = MOJIENIN KOHCTPYKLUH). C MOZIEISMH YCIOBHOTO
1O/I00UsT MPUXOJUTCST UMETh JIENI0 YacTO, MOCKOJIBKY OHM SIBIISIFOTCSL CIIOCOOOM MaTepHalbHOIO
BOIUIOIIEHNS aOCTPAKTHBIX MOJIENEH, MX BEIIECTBEHHON (POPMOM. Bce-TaKu COXPAaHUTh BOZMOKHOCTD
BO3BpallleHHs1 B a0CTpakTHYIO (opMy. Takoe cormnamieHre NpUHUMAET BHJ COBOKYITHOCTH TPaBUII
JUIsl TIOCTPOEHMSI MOJIENIEd YCIOBHOTO MOAOOMs M IpaBHJ Mojb30BaHMA MMU. [lpumepamu moryt
BBICTYIATh IIMPOKUI KJIacC MOJENEN, CBA3aHHBIX C YEJIOBEYECKOM AEATENbHOCTHIO: TMCbMEHHOCTD,
HOTHAs IPaMoTa, KapThl MECTHOCTU U T. 11.[2, 11]



XoTg ycinoBHOE MOAO0OWE, B MPUHIUIE, W HE TpeOyeT (haKTUYECKOrO CXOJACTBA, HO OHO
JIOJDKHO CTPOMTCSI C Y4E€TOM OCOOCHHOCTEH dYeloBeKa — CO3Jarelisi M IMOTpeOuTens Mojernel
YCIOBHOTO 1Mo00us. BeiOOp cMMBOMMKHM uisi 0003HaYeHUS LU(P TOJIBKO Ha TMEPBBIA B3I
Ka)XETCS TMPOHM3BOJBHBIM: Ha TPAaKTUKE apaOCKasi CHMMBOJHMKA, B KOHIIC KOHIIOB, BBITECHHIIA
PUMCKYIO U3-3a CYIIECTBEHHOTO Pa3liMuvsi M yJOOCTBa PYYHOTO BBINOJHEHHS ONEpaluil Haj
3HaKaMHM 4yucel. B kommbprorepax ais XpaHeHus! 1 00padOTKH MCIONB3YeTCs TOJIBKO JIBOMYHAS
cucteMa rmnpeacrtaBieHus uucen. [Ipm pabore ¢ 3TUMHM YHMCIaMH YeNOBEK s ymoOcCTBa
UCIIONB3yeT 0ojee KOMIIAKTHYIO HIECTHAIIATEPUUYHYI0 CHCTEMY, B KOTOPOW YeThIpE JIBOMYHBIX
paspsizia COOTBETCTBYIOT OfHOW mudpe. BeiBox nHbopManmy Ha 5KpaH MOHUTOpPA WM TPHUHTEP
IPOUCXOMUT B YJOOHOH IS YeIOoBeKa, TPUBBIYHON BCEM JICCATUIHOM CHCTEME.

3aoanue

BriOpats mpouecc u/unu 00BEKT 11 MOACTUPOBAHUSA. Y JOCTOBEPUTHCS B TOM, YTO OHU
SIBJISIOTCS MTOOXOAAIIMMH JIJIS BBITIOJHEHUS 3TOH 3a1a4H.

BrImomHUTE MOIETTUPOBAHUE TIPOIECCa H/MIIM 00BEKTa pa3IudHbIMU criocobamu. OIEeHUTh
JIOCTOBEPHOCTH KaX10i1 MOZIENI U YCUIIHSI, KOTOpPBIE OBLIIN MOTPaueHbl HA €€ CO3aHHe.

Konmponsnsie éonpocut
B uem ocobenHOCTH cO3/1aHUs MOJIENIeH 00BbEKTa U Tpoliecca?
YeMm mo3HaBaTEIbHBIE MOJIEIN OTINYAOTCS OT MParMaTHYeCcKux?
Uro oToOpaxaroT craTudeckue Moaenn?
B uém 3akirodyeHa moyie3HOCTh AMHAMUYECKUX MOJETeit?
Uto Takoe KU3HEHHBIM LUK MOJEITH?
Yro Takoe anroputm?
Kakumu cBoiicTBamu 00J1a/1aeT aaroputm?
B 4ém 3akiroueHbl 0COOEHHOCTH a0CTPAKTHBIX MOJIETCH?
Uro npeacTasisitoT co00i MaTepuanbHble MOJEIN?
10 Kakumu tunamu nogo0us MOryT 06J1a1aTh BeeCTBEHHBIE MOIETH?

CoNoOR~WNE



JlabopaTopnasi paGora Ne 6
IIpumenenne pa3anuubix MeToauk (Mo OnTHepy, SAury, Uepusky, KanutonoBy) nis
aHAJIN3a CHCTEMBbI

Leny pabomoi:
Oyenumov pasiuuusi 6 MemoouKax CUCEeMHO20 AHAIU3d, NpeodlacaemvlX pPa3IuYHbLMU
asmopamu.

Hugpopmayusn

KubepHeTrka nzyuyaer mpouecchl ojydyeHust U Iepeiaui, HaKoIJIeHUs ¥ IpeoOpa3oBaHus,
nepepabOTKM W HUCHOJNb30BaHUS HMHPOPMALMU B MallMHAX, JKUBBIX OpPraHM3Max H HX
00bEeIMHEHUAX. Y CTAHOBJIICHHUE CBSI3U MEX/y YIPAaBICHUEM U MH(MOPMALIMOHHBIMU ITPOLIECCAMU —
Ba)KHEHIIee JIOCTHKEeHHEe KuOepHeTukd. OHO TO3BOJSET MOHATH TEXHOJIOTHIO TIpolecca
YIOPaBICHUS M, TIJIABHOE, IIOABEPTrHYTh €ro MW3Y4YEHHIO KOJWUYECTBEHHBIMM METOJAMHU.
OtnuuutenbHas depra KUOEPHETUYECKOTO IOAXO0AAa K IO3HAHUIO U COBEPUICHCTBOBAHUIO
IIPOLIECCOB YIPABJIEHUSA - HCIOJIB30BAHME HX AaHAJIOrOB B JXUBOM M HEXHBOW IPHUpPONE U
mMonenupoBanue. OCHOBHas 3a/aya KHOSPHETHUKH — JOCTIDKEHHE Ha OCHOBE MPUCYIIUX €U
METOJOB M CpPEICTB ONTHUMAJIBHOIO YPOBHSI YIpPaBJIECHHsA, T. €. IPHUHATHE HaWIY4IIUX
yIpaBJIeHUYECKUX pelieHnid. TakuM 00pa3oM, KUOEpPHETUYECKUM HA3bIBACTCS TAKOE YIIPaBJICHUE,
KOTOpOE:

— paccMaTpuBaeT OPraHU3alMI0 KaK HEKOTOPYIO OOJIBIIYIO CUCTEMY, KaXKIbli 3JIEMEHT KOTOPOH
Oepercs HE TOJNBKO caM MO cebe, HO U KaK 4acTh OOJIBLIONW COBOKYIHOCTH, B KOTOPYIO OH
BXO/JIUT;

— oOecrieuynBaeT  ONTHMAJIbHOE  pEIIEHHME MHOTOBAPMAHTHBIX  JWHAMMYECKMX  3ajay
OpraHu3aluy;

— HUCHOJIb3yeT crneuupuuecKue METO/bl, BbIIBUHYTble KHOEpHeTHKOW (00OpaTHY CBS3b,
CaMOpETyJIUPOBaHUE U CAMOOPTraHU3ALIMIO U T. I1.);

— IIMPOKO NPHUMEHSET MEXaHU3alMI U aBTOMATHU3ALMIO YIPaBIEHUYECKUX pabOT Ha OCHOBE
MCIIOJIb30BaHUs BEIUMCIUTEIBLHON U YIIPABIISIIOMIEH TEXHUKH U KOMITBIOTEPHBIX TEXHOJIOTUH.

bnaronaps Takoil TpakTOBKe KMOEpHETHKA HaXOIUT NMPAKTHUECKOE MPUMEHEHHE B CaMbIX

Pa3IUYHBIX 00JIACTAX AESATENbHOCTH YEJI0BEKA, B TOM YUCIIE U B 3KOHOMHUYecKol. Ee npunoxenue

K OKOHOMHKE TOJIYYMJIO HAaUMEHOBaHME HSKOHOMHYECKOM  KHOEpHETHKH, KOoTopas

paccMmaTpuBaeTcsl Kak MCHOJIb30BaHUE HAYUHBIX MOJIXOJO0B, OCHOBHOIO KOMILJIEKCA MOHSATUH U

HAYYHbIX UHCTPYMEHTOB KUOEPHETUKHU JUI UCCIIEOBAHUS YKOHOMHUECKUX SIBIICHUH U peIIeHus

MPAKTUYECKUX SIKOHOMUYECKHX 3a/1au.

N3 xubepHETHKM yINpaBlIieHHE 3auMMCTBYET CIEAYIOIIHE 3aKOHbl M NPUHLHUIIBI
HEO0OXOUMOro pa3zHOOOpa3usi, SMEPIKEHTHOCTH, BHEIIHEro JOIOJIHEHUS, OOpaTHOW CBS3H,
BbIOOpa pelIeHus, JACKOMIO3MIMHM, a TaKKe HepapXuu YIpaBICHUS M aBTOMATUYECKOIO
perynupoBaHus UM camoperyinpoBanus. [16]

3akoH HeoOxoauMmoro paszHooOpasus. Ilo ompenenenuto  VY.P. OmOu, nepsblif
(GbyHIaMEeHTalbHBII 3aKOH KHOEpHETHKH 3aKJI04YaeTcs B TOM, YTO pa3HooOpasue CII0XKHON
cucTeMbl TpeOyeT ympaBieHus, KOTOpoe camo oOJagaeT HEKOTOpbIM pa3HooOpazueM. MHaue
rOBOpSI, 3HAUUTEIbHOE pa3zHOOOpa3ve BO3ACUCTBYIOMIMX Ha OOJBIIYI0O U CIOXKHYIO CHCTEMY
BO3MYIIEHUH TpeOyeT aleKBaTHOTO UM pazHooOpa3us e€ BO3MOXKHBIX cocTosiHUM. Ecnu sxe Takas
aJIeKBaTHOCTh B CHCTEME OTCYTCTBYET, TO 3TO SIBJSETCS CJIEICTBUEM HapylIEeHUs MNpUHIUIA
IEJIOCTHOCTHU COCTABJISIIOIIUX €€ yacTel, a UIMEHHO — HEIOCTaTOYHOT0 pa3HO00pa3Hst SIEMEHTOB B
OpraHU3aIMOHHOM MTOCTPOEHUH YacTei. [17]

Orpanuyenue pazHooOpas3us B IOBEJCHUU YIPABISIEMOr0 00bEKTa JOCTUTAETCs TOJIBKO 32
CUeT YBEJIMUYEHHUS pa3zHOOOpa3usi opraHa ymnpasiieHus (yrpaBieHYECKUX KoMmaHa). YToObl
JOCTUTHYTh MMHHUMYMa pa3HOOOpa3us BBIXOJHBIX pEaKUUi (pe3yabTaToB JesTEIbHOCTH)
CUCTEMBI, YIIPABJISIOUINI OpraH J0JKEH ObITh CIOCOOEH K BRIPAOOTKE ONpeeIEHHOT0 MUHIMYMa
KOMaHJ U CUTHaJIOB. EClii ero MOITHOCTh HUKE€ MUHUMYMa, OH HE CIIOCOOEH 00eCTIeYynTh MOJTHOE
YIIPaBJICHHE.

[Iporiecc ympaBieHHsT B KOHEYHOM CYETE€ CBOJIUTCS K YMEHBIICHUIO pPa3zHOOOpasus
COCTOSTHUM yIpaBJsieMOM CHCTEMbI, K YMEHBIICHHUIO €€ HEONpeeeHHOCTH. B coOTBETCTBUHU C
3TUM 3aKOHOM, C YBEJIMYEHHMEM CIJI0)KHOCTH YIPABISIEMON CHCTEMBI CII0)KHOCTh YIPABISEMOTO



O50Ka TaKKe J0JDKHA MOBbIAaThea. [loaToMy Bece Gosbliee yCI0KHEHUE arnaparta yrpaBJIeHUs
KOPIOpaLMSIMU, XOJIJUHIaMu, ((MHAHCOBO-IIPOMBIIIIEHHBIMU TPYIIAMHU, U T. [1. OpraHU3alUusIMU
U UX YacTAMU B COBPEMEHHBIX YCIOBHUSAX - 3TO 3aKOHOMEpHBIH mpouecc. pyroe neno, 4ro
BOCTIOJIHATH pa3HOO0pa3ue ynpapisIoUieil CHCTEMBI HY’KHO 33 CUET BHEAPEHUSI KOMIIBIOTEPHBIX U
JPYTUX IPOrPECCUBHBIX TEXHOJIOTMH YNpPaBIEHUS U MaTeMaTUYECKUX METOJOB, a HE 3a CUeT
MIPUBJICYCHUS JIOMIOJIHUTENBHBIX JIFOJICKUX PECYPCOB.

3akoH HEOO0XOAUMOTO pazHOO0Opa3usi UMeeT NMPUHLIUIHAIBLHOE 3HAaYCHUE Ui pa3padoTKu
ONTUMAJIBHOM CTPYKTYpPbI CUCTEMBI YIPABIICHUS, aHAJIN3A CUTyallUU U IPUHATUS KOMIIETEHTHBIX
pemieHui. Ecinu LEHTpanbHBIA OpPraH yIpaBlICHUs NP COXPAHEHUU PAa3yMHBIX pa3MEpOB HE
o0nanaeT HEOOXOIUMBIM pazHOOOpa3UeM, TO CIEAYeT Pa3BUBATh HEPAPXUUYECKYIO CTPYKTYPY,
nepeaaBasi IPUHATHE ONPEIEICHHBIX PEIICHUI HAa HIKHHE YPOBHU M HE JIOMYCKasi, YTOOBI OHU
MPEBpAILATIMCH B TIEpEJATOYHbIE MHCTAHIMH. [17]

MeTononorus CHCTEMHOTO aHaIM3a MPEACTABISET COOON JOBOJIBHO CIOKHYIO M MECTPYIO
COBOKYIHOCTb MPUHIIMIIOB, TOAXO0J0B, KOHIENIUI 1 KOHKPETHBIX METOA0B, U METOMK.

Jlo cux mop HeT eIUHOTO MOJX0/a M KJIACCH(PHUKAUN UMEIOIIUXCS METOJAUK CUCTEMHOTO
aHaJM3a, OJHAKO CYIIECTBYET HECKOJIbKO HauOoliee H3BECTHBIX U MOMYISPHBIX METOIUK,
UMEIOUIMX CBOM OCOOCHHOCTM KOJMYECTBA M COJEP)KAHMS DSTallOB CHUCTEMHOIO aHalIM3a.
PaccmoTpum ux Huxke. [3]

[To C. OnTHepy aHaIM3 CUCTEMBI IIPOBOAUTCS B CJICAYIOIIEH MTOCIIEI0BATEILHOCTH |
Wnentuduxaius CHMIITOMOB;
Onpenenenye akTyaJlbHOCTH NPOOJIEMBI;
Ornpenenenue uenu;
BckpbiTHE CTPYKTYpBI CUCTEMBI U €€ J€(PEKTHBIX AIEMEHTOB;
OrnpeneneHne CTpyKTypbl BO3MOXHOCTEH;
Haxoxnenue anprepHaTUB;
OueHKa allbTepHATUB;
Br160op anbTepHaTHBHI;
CocrasieHune peleHui;
0. [Tpu3HaHue pelieHrs KOIEKTUBOM UCTIOJTHUTENEH U PyKOBOICTBOM;
1. 3aryck nmpolecca pealu3aliy pelicHus;
VYnpasieHre IpoleccoM peaanu3alun peleHus;
Onenka nocneaCcTBUN peann3annu.

RBOoOo~NO~WNE

el
w N

I[To C. SInry meroiuka IpoBeIeHHUs] CHCTEMHOTO aHAJIN3a CIeayouas:
Ornpezenenue nenei opraHu3aluy;
BrisiBenue npo6iieM opraHusaimy;
HccnenoBanue mpobieM 1 MOCTAaHOBKA JHArHO3a;
[Touck pemenus npoOIeMsl;
OreHka Bcex albTePHATUB M BEIOOP HAMITyYINCH;
CornacoBaHue pelIeHni B OpraHu3aluu;
VYTBepxkIaeHUE peleHns;
[TonroroBka k BBOAY;
VYnpasieHne IpUMEHEHUEM PETLICHYS,
0. [TpoBepka 3(pHEKTUBHOCTH pEILICHHS.

RO ~NoGaMWNE

ITo FO.U. YepHsAKY [TPOBECTH CUCTEMHBIN aHAIM3 MOKHO CJIEIYIOLIMMH dTanamu [6]:
AHanu3 npobeMsl;
OrnpezeneHne CUCTEMBI;
AHaM3 CTPYKTYpPHI CHCTEMBI;
dopmupoBaHue O0IIeH e U OCHOBHOTO KPUTEPHS;
JlexoMmo3u1us 11€H, BBISIBJICHHE TOTPEOHOCTH B pecypcax, Mpoleccax;
BrisiBenue pecypcoB U MpoIeccoB, KOMIO3UIUS LETH;
[IporHo3 u aHanu3 OyIyIIUX YCIOBHIA;
OneHnka nenel u CpescTs;
Ot60p BapuaHTa;
0. JlnarHo3 CymecTByIOLIEH CUCTEMBI;

ROo~NoaMwNE



11. ITocTpoeHne KOMILUIEKCHOU ITPOrpaMMBbl Pa3BUTHS,
12. [IpoexTupoBaHue OpraHU3alUN ISl TOCTHIKEHUS TIEITH.

[To 3.A. KanuTOHOBY BBIACISIOT CIEAYIOIIME MOCIEAOBATEIbHBIE ATalbl CUCTEMHOIO
aHanu3a.
1. ITocTaHOBKA LI€JIe ¥ OCHOBHBIX 3a7a4 UCCIIEIOBAHUA;
2. OnpeneneHre TPaHUI] CHCTEMBI C IENIbI0 OTJCIICHUS 00BEKTa OT BHEUTHEH CPEJIbI,

pa3rpaHUYEeHUs €r0 BHYTPEHHHUX U BHEITHUX CBSI3EH;

3. BrpIgBIEHHE CYTH IIETOCTHOCTH.

PexoMenmyercs 11st OCTH)KEHUS HAWITYYIIETO pe3ysibTaTa IPUMEHITh HECKOJIBKO METOINK
JUIsl CACTEMHOT'O aHAJIM3a OJHOM U TOU K€ CUTYaLUH.

3aoanue

BeiOepute HekoTopyro cucteMy M uccienyire e€. Ilpoananusupyite cucreMy COrjacHO
JTaraM CUCTEMHOTO aHau3a, onpeaeneHHbIM B Metoaukax C. OnrtHepa, C.fnra, FO.U. Yepnsika
u D.A. KanuronoBa. Pe3ynbraTsl npeicTaBbTe B BUIE CBOAHOM TaOJMIbI, CTPYHNIHPOBAB I10
CTPOKaM CXOHE JTaIbl.

Konumponwsusie éonpocwi

KaxoBa 061acTh HHTEpECOB KUOEPHETHKHU KaK HAYKU?

Kakoe ymnpaBieHue Ha3pIBaeTCsl KHOSPHETUICCKUM?

O 4éM roBOpPHUT 3aKOH HEOOXOIUMOTO0 pazHooOpasus, chopmynupoBaHHbiid Y.P. Dmou?

Yro Takoe METOAUKA CHCTEMHOTO aHaau3a?

Kaxkue cxosxue 3Tarbl B pa3IMYHbIX METOJUKAX aHAIN3a CHCTEM.

HazoBute HECKOIBKUX aBTOPOB METOAMK CUCTEMHOI'O aHAJU3a.

B dyem otiinune metoauk cuctemuoro ananuza C. Onraepa u C. Sura?

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

[lepeuncnure 3Tanel aHaiu3a cuctemsl o J.A. KanutoHoBy.

10. Uto sBisIETCS OCHOBaHHMEM JJisi OIEHKH (PPEKTUBHOCTH MPUHSATHIX 1O HUTOTaM
aHaJIM3a CUCTEMBI PEILICHUI?

CoNoOA~WNE

JlabopaTopnasi paGora Ne 7
Omnpeaenenne HAWIY4lIero ¥ ONTHMAIbHOIO pemiennii. Ucnoan3oBanue npunnuna Iapero
AJISl AHAJIN3A CHCTEeMbI

Llenv pabomoi

O3HakoMumvbCs ¢ NOHAMUAMU HAULYHYULE20 U ONMUMATLHO2O PeUleHUs. UCCIe008amb
ePaHUYbl NPUMEHUMOCU 2PAdUYecKUX Memooo8 ONnpedeNeHus peuleHus 3a0ayu, U3y4umeo
OCHOB8bI ONMUMU3AYUU U 0DIACTb Peulaemblx 3a0ay.

Hudhopmavyus

B 1897 romy wuranbsHckuii skoHoMuct B. Ilapero, uccinemoBaBuIuii pacnpezesieHue
MaTepuaibHBIX PECYpCOB CPEAM Pa3IMYHBIX CIOEB HacelleHWs AHIJIMU TOrO BPEMEHH, BBIBEIN
dopMyny, MOKa3bIBAIOIIYIO, YTO Ojara pacmpelessioTcss HEepaBHOMEpPHO. JTa Teopus Oblia
MPOWLTIOCTPUPOBaHa Tpaduueckn amepukanckum 3xkoHomucToM M. C. Jlopenmiom B 1907 rogy
nuarpammoii. O6a yueHBIX MOKa3aJid, 4TO B OOJBIIMHCTBE CIIyd4aeB HAUOOJbINAs A0S JOXOI0B
WM OJ1ar IpUHAIEKUT HEOOIbIIIOMY YHCTy Jrofei. Tak OpuT 3ammokeH 3akoH 80/20, KOTOPHIH, K
coxalneHuto, caMm IlapeTo He cMOr KOPpPEeKTHO OOBsACHHUTH. M3-3a 3TOro oH OBUT OcTaBieH 0e3
BHUMaHus ax g0 1949 roma, xorma mpodeccop wu3 TapBapmackoro VYHuBepcurera
Jxopmx K. 3und obpatnin BHUMaHKE Ha CIEYIOIIYIO 3aKOHOMEPHOCTh. OH MpHIen K TOMY, YTO
okosio 20-30% ycunuit maroT pe3yabTaTuBHOCTH B 70-80% 0T MakcuMyma, KOTOPBI MOXKHO OT
HUX TMONY4YuTh. Takum oOpazoM, 3umd 3aHOBO OTKphUT mpuHIUI [lapeTo, moka3aB OCHOBBI
caMOOpraHu3aluu Bcex pecypcos. [18]



Hokrop M. JlUKypan IHpUMEHHI  JIUarpammy
M.C. JlopeHiia, uccienysi CTaTUCTUKY paclpeaeeHust
Opaxa Ha POU3BOJICTBE, €Ile Pa3 MOATBEPANI PUHIIHII
80/20, u w31an KHUTY, B KOTOPOH CPOpMHUPOBAT 3aKOH
«HEMHOI'Oro, MMEIOLIEro pemaroluiee 3HadeHue». OH
yKazaj, 4yTo B OOJBIIMHCTBE CIy4aeB IOAABIISIONIEE
qucia0 Je(EeKTOB M CBA3aHHBIX C HHUMH [OTEPb
BO3HUKAIOT HU3-32 OTHOCHUTEIHHO HEOONBIIOTO 4YHCIa
npuuuH. [Ipyu 3TOM OH WILTIOCTPUPOBAI 3TO C TOMOIIBIO
JMarpaMMbl, KOTOpasi MOJy4Ynsia Ha3BaHUE JAHarpaMMbl
[Tapero. Y4eHslil B CBOEH PYKOIIMCH IIPU3BIBAT K MACCOBOMY BHEAPECHMIO JAHHOI'O IPUHIMIIA B
pasziuuHble chepbl MPOU3BOJICTBA, Ja0bl HCKOPEHUTh OpaK U MOBBICUTH KAYECTBO BBITYCKAEMBIX
TOBapOB.

CeronHs 3TOT 3aKOH MPHUMEHSIETCS MPAKTUYECKH B JIIOOBIX 00NacCTAX JAESITEIbHOCTH.
SnoHckMit cOr03 yueHbIX U uHkeHepoB B 1979 r. Bxmtounn auarpammy llapero B coctaB cemu
METO/I0B KOHTPOJISI KAYEeCTBa.

Htak, B obmem ciydae, «[Ipuamun 80/20» rmacur, 9TO HEOONBINAS OIS IPHYMH,
BKJIQJ[bIBAEMBIX CPEJCTB WU MPUIAraeMbIX YCHIIHMA, OTBEUaeT 3a OOJBIIYIO JOJI0 Pe3yIbTaToB,
[0JIy4aeMOM MPOYKIMHU UK 3apab0TaHHOIO BO3HATPAXKICHUS.

Hanpumep, na nonyuenue 80% pe3ynbratoB yxoaut 20% Bcero 3aTpau€HHOIO BPEMEHH.
Beixoaut, 4To Ha mpakTuke 4/5 MPUIOKEHHBIX YCHJIMKA TPAKTUYECKW HHUKAK HE BIMAET Ha
pe3ynbTar.

Takum o6pasom, Ilpunnun 80 Ha 20 yTBep)KOAeT, 4YTO JIUCHPONOPLUS SBISETCS
HEOTHEMIIEMBIM CBOMCTBOM COOTHOILIEHUSI MEXAY IPUUMHAMU U PE3yJIbTaTaMU, BKJIaIbIBAEMbIMU
U TOJy4aeMbIMU CpPEICTBAMH, MPUIATa€MbIMU YCUJIUSMU U BO3HArpakJe€HUEM 3a HHX.
Boipaxxenue «80/20» xopolo omuchiBaeT JaHHYI Aucnpornopiuio: 20% BIOKEHHBIX CPEICTB
npuHocaT 3a 80% otmaun; 80% cneactBuit npoucrekarot u3 20% npuunn, 20% ycwinii 1ar0T
80% pesynbraros. [18]

Tabmuua 3. — Ipumepsl npumenenust «lIpuanumna 80/20»

O61aCTE Yro onpenenser «lIpuHumn
80/20»
PUMEHEHUS 0% 80%
aCCOPTUMEH o0
T 00BeM Npoaax
busnec
MOKyTaTese MPOIICHT
)7 IpUOBLIH
[TpousBomc MCXO/IHBIX CTOUMOCTh
TBO IPOJYKTOB TOTOBOTO M3/1EHS
MIPECTYITHU MPEeCTYIUIEH
KOB 1505
BOJIUTEJICH JTII
OOmiecTBO Opadyromuu pa3BoJIOB
XCsI
BO3MO>KHOC
neren Teu CUCTEMEI
o0Opa3oBaHUs
ONSKIBl B BpeMsI
rapaepooe MCIIOJIb30BaHUS
JIOKHBIX
Jlom MIPUYUH cpabaThIBaHUM
CUTHAJIM3ALUHU
— HaKaIuluBae
MOTr'0 Mycopa




JlBuraTens BHYTPEHHETO CropaHMs HarisaHO crpaBeiuBocTh [Ipunmuma 80/20: 80%
SHEPIHH, BBIACIUBLICHCS IPU CTOPAHUM TOILIMBA, TEPSIETCS, a Kojecam nepenaerca aunb 20%
Beel aHeprun. Otu 20% Tomnua npousBogaT 100% Bcero aBUKEHMUS.

Huarpamma [lapeTo — MHCTpYMEHT, MO3BOJISIONIMN PacCIpeAeIUTh YCUIUS ISl pa3peuieHUst
BO3HHUKAIOIIMX MPOOJIEM M BBIABUTH OCHOBHBIE MPHYUHBI, C KOTOPBIX HYXHO HAaYMHATh
neiicrBoBath. PaznuuaroT nBa Buja nuarpamm Ilapero — no pesynabTataM v pUYUHAM.

Juarpamma Ilapero no pesynbTaraMm IeATENIBHOCTH. JTa AMAarpaMmMa IMpeiHa3HaueHa AJs
BBISBJICHMSI TJIaBHOW MpoOJIeMbl M OTpakaeT CIEAYIOUIME HeXKelaTelbHble Ppe3yJbTaThl
JESTEIIbHOCTH
— KayecTBO: JE(EeKTbl, IOJIOMKH, OIIMOKH, OTKa3bl, pEKJIaMallid, PEMOHTHI, BO3BPAThI

IPOJLYKLIHH;

— ¢ce0ecToMMOCTh: 00bEM NOTEPS, 3aTPaThI;

— CpPOKH IOCTaBOK: HEXBATKa 3aI1acoOB, OIIMOKU B COCTABJICHUU CUETOB, CPBIB CPOKOB ITOCTABOK;

— 0e30I1acCHOCTh: HECYACTHBIE CIy4yaH, Tparuyeckue OmnOKH, aBapuu.

Huarpamma Ilapero mo mnpuumHaMm. DTa auarpaMma OTpa)kaeT MPUYMHBI MPOOIeEM,
BO3HHKAIOIIMX B XOJI€ IPOM3BOJICTBA, U UCIIOJIb3YETCA JJIs BBIABICHUS ITIABHOW U3 HUX:

— WUCHOJHUTENb pPabOThL: CMEHa, OpWrama, BO3pacT, ONBIT paboTHl, KBATU(HUKAIHS,
UH/IMBU/yaJIbHBIE XapaKTePUCTUKH;

— 000pyJOBaHME: CTAaHKM, arperarbl, MHCTPYMEHTbI, OCHACTKa, OpraHU3allus HCIOJb30BaHUs,
MO/JIEIH, ITAMIIBI;

— CBIPbE: U3TOTOBHUTENb, BUJ CHIPHS, 3aBOA-TTOCTABIINK, TAPTHUS;

— MeToA  paboThl:  yCIOBHUA  IPOU3BOJACTBA,  3aKa3bl-HApsbl, IpHUeMbl  paloOThI,
II0CJIEI0BATEIbHOCTD OIEpalltii;

— HW3MEpPEHUs: TOUHOCTh (YKa3aHWUH, YTeHUs, NpUOOpHasi), BEpPHOCTh U MOBTOPSIEMOCTb (YMEHHE
JaThb OJMHAKOBOE YKa3aHHWE B IOCIEAYIOIIMX W3MEPEHUSX OJHOTO U TOrO K€ 3HAYEHUS),
CTaOMIIBHOCTD (IIOBTOPSEMOCTh B TEUEHHE JAJIUTEIBHOIO IEPHO/1a), COBMECTHAS TOYHOCTb, T. €.
BMECTE C MPUOOPHOI TOYHOCTBHIO M TAPUPOBAHUEM NPHOOPA, TUIT H3MEPUTEIHLHOTO PUOOpa
(aHayOTOBBIN WK ITU(POBOH). [18]

IToctpoenune nuarpammsl [lapeTo cOCTOUT U3 CAEAYIONIMX NIArOB:

Hlar 1. IIpenmonaraercs, 4YTO Ha JaHHOM OJTale Mbl YK€ HMEEM pe3yJbTaTbl BCeX
IPEIbIIYIIMX [IaroB M0 peHIeHHI0 MpoliaeM: GopMyIUpOBKa U MMOCTAHOBKA MPOOJIEMbI, aHATIU3
ee, cOOp HEOOXOOMMBIX JAHHBIX M (UKCAlMs UX B KOHTPOJBHBIX JUCTKax. [ moctpoeHus
I[I/IanaMMI)I Heo0XxoauMo pa3paboTarh O1aHK TaOIMIIbI, B KOTOPYIO 3aHOCST:

TUNBl (IPU3HAKK) CilydaeB, (AaKTOB (JaHHBIE Jy4Yllle BCEro pacrojiaraTb B YOBIBAIOIIEM
HOPSI/IKE - B HaYaJIe TAOJHUIIBI THIT COOBITHS, MMEIOIINI HauOOoJIbIIIee KOJTUIECTBO TTIOBTOPEHHIA,
B KOHIIC TaOJIUITbI - HAUMEHBIINH );

— KOJIMYECTBO MOSBIECHUH (TIOBTOPEHUI) Ka)KJOT0 TUIA;

— HaKOIUICHHAas CyMMa YHMCJIa KaKJ0ro TUNa (C HapacTaloUIMM MTOTOM: K YUCIY MPEeAbIAYIIEro
THUTIA IPUOABIISETCS CIEAYIONIEE);

— TPOLEHT YMCIIa O KaXI0MY NMPU3HAKY B 00IIel CymMe;

— HaKOIUICHHBIN MPOIEHT (C HApaCTAIOIUM UTOTOM).

B Tabnuue cnemyer mojcuuTaTh OOIIYI0 CyMMY KOJIMYECTBa CIy4aeB IO BCEM THUIIAM
(mpu3HaKam).

lar 2. Tanee He0OX0AUMO HAYEPTUTH OJJHY TOPU3OHTAIBHYIO U JIBE BEPTUKAIbHbIE OCH.

— BEPTUKAaJbHBIC OCH:

e JieBas OCh ¢ MHTepBasaMu OT 0 10 001Ieii CyMMBbI KOJMUYECTBA BBISIBICHHBIX CIY4aeB;
e 1paBas ock ¢ uHTepBasiamu ot 0 1o 100.

— TOpU3OHTaNbHas ock. VIHTepBasbl Ha HEW JOJKHBI OBITH OJMHAKOBBHIMH M COOTBETCTBOBATH
YHCIly TUIOB (MIPU3HAKOB), YKa3aHHBIX B TaOJIHIIE.

Iar 3. Ctpoutcs cTOJIOMKOBAs AMAarpaMma Mo 3HAYEHUSM TUIOB (MPU3HAKOB) CIy4yaeB U
KyMmyJsTuBHasi kKpuBas (kpuBas [lapero). Ha BepTHKamsx, COOTBETCTBYIONINX MPABBIM KOHIIAM
KaXJIOr0 WHTEpBaJa HAa TOPU3OHTAJIBHOM OCH, HAHOCATCA TOYKM HAKOIUICHHBIX CYMM
(pe3yIbTaTOB WM MPOIEHTOB) M COSAUHSIOTCS MEXTy COO0M OTpe3KaMu MPSIMBIX.

[ar 4. Ha quarpaMMe pacrnojararoTcst Bce 0003HaYCHHS U HaITHCH:

— HaJINUCH, Kacaloolluecs AMarpaMMmbl (Ha3BaHHE, pa3MeTKa 4YMCJIOBBIX 3HAYEHMH Ha OCHX,
HaNMEHOBAHUE KOHTPOJIUPYEMOTO U3EHs (COOBITHS ), UMSI COCTABUTEIS JUArPaMMBI);



— HAJIUCH, Kacaloulrecs JaHHbIX (Tepuo] coopa HHPOpMAIIUU, 0OBEKT UCCIEIOBAHUS U MECTO
€ro MPOBeJCHHUS, 00IIee YUCIIO 00BEKTOB KOHTPOJIs) (puc. 15).

- —100%
Kpngas I1 /

22 T 5
S E /L l e
= I | 2w
S 2 ' ! - g =
g2 i | &g
25 : : = 2
< & : - =
g = 7 | | B
g E / A B b C LE=
= 2 / | s E S

88 / : : - =
B / . ! = g
=87 /1 =
27 | =8
i I e S I

1 2 3 4 3 6
HMeccnenyemuie haxTopel (HoMepa Hanennii): (1—53) — dakToph,

TIPEACTARTAIOITNE HHTEpEC; 6 — mpovHe hakTopk

Pucynok 15. [Ipumep nocrpoenust auarpammsl [lapeto

CogeTsl 110 mocTpoeHuto auarpamMmsl [lapero:

1. Cnenyer ucnonab30BaTh pa3Hble KIACCU(UKALUU U COCTABUTh KaK MOXKHO OOJIbIlE IUarpaMm
[Tapero. Cyth npo0sieMbl MOXHO YJIOBHUTb, HaOJto/asi SIBJICHHE C Pa3HbIX TOYEK 3pPEHUS,
MO3TOMY Ba)KHO ONMPOOOBaTh pa3iMuHble MYTH KIACCHU(PUKALMU JAaHHBIX, TIOKA HE BBISBSITCS
HEMHOTOYHCIICHHBIC BaKHBIE (DAaKTOPBI, UTO U CITY>KUT Lebio aHanu3a [lapero.

2. HexxenaTenbHO, 4TOOBI Ipymnna «rmpouney» (HakTopbl (WIH OT «APYTHUe») COocTaBisia O0IbIION
nporneHnt. Ecim Takoe MpoucxoauT, 3HAYHUT, OOBEKTHI HAOIIONEHUS pacKiacCH(PpUIMPOBaHBI
HENPAaBWJILHO M CIHMIIKOM MHOTO OOBEKTOB IMOMNAN0 B OJHY rpymnmy. B aTom cimyuae Hamo
MCIIOJIb30BaTh APYroi MPUHIMI KJIACCU(PUKALINU.

3. Ecnu nanHbIle MOXKHO TIPEICTaBUTh B JEHE)KHOM BBIPRXKEHUH, JIYUIIE BCETO MOKa3aTh 3TO Ha
BEPTHUKAIBHBIX OCsIX AuarpaMmsbl [lapeTo. Eciu Henmb3st OLEHUTH CYIIECTBYIOUIYIO TPOOJIEMY B
JICHEKHOM BBIPAKECHUH, CAMO HCCIIEJOBAHUE MOXKET OKa3aTbeCsl HEI()(HEKTUBHBIM. 3aTpaThl —
BA)KHBIN KPUTEPUI U3MEHEHHUH B YIIPABJICHUH.

TepMUH «ONTUMABHOCTH» O3HAYAET XapaKTEPUCTUKY KauecTBa MPUHUMAEMBbIX PEUICHUN
(onTUMaJbHOE ~ pELICHME 33/1a4d,  ONTUMAIbHBI  IUJIaH, ONTUMAJbHOE  YIIpaBJICHUE),
XapaKTePUCTUKY COCTOSHUS CHCTEMbl WM €€ TMOBeAeHUS (ONTHMalbHas TPACKTOpHs,
ONTUMAJILHOE paclpeiesieHue pecypcoB, ONTUMAIbHOE (YHKIIMOHUPOBAHHUE CUCTEMBI) U Jip. Beé
9TO He abCOJIOTHBIE TIOHATHS: HEJb351 TOBOPUTH 00 ONTHUMAaIbHOCTH BOOOIIE, BHE YCIOBU 1 0e3
TOYHO OIIPE/IEIICHHBIX KPUTEPUEB ONTUMAIBHOCTH. PelieHne, Hanmydiee B OJJHUX YCIOBUSX U €
TOYKH 3PEHHS OJTHOTO KPUTEPUS, MOKET OKA3aThCs JAJIEKO HE JIYUIIMM B IPYTUX YCIOBUSX U MO
Ipyromy Kputeputo. [I[puMeHUTENbHO K OONBIIMHCTBY CUCTEM, NMPUXOJUTCS YUUTHIBATh TAKXKE
(bakTop YCTOMYMBOCTH IpejiaraeMoro pemeHus. MoxXeT oka3aTbCs TaK, YTO ONTHUMAaJIbHBIN
pacyeTHBIM IUTaH HEYCTOWYMB: JIOObIE, Jake HE3HAUMTEIbHOE OTKJIOHEHHS OT HEro MOTyT
IIPUBECTU CHUCTEMY K HETaTUBHBIM IIOCIEACTBUSAM M Jaxe K Kpusucy. 1 B sTrom ciydae
1esecoodpa3Hee MPUHATH HE CaMbIii ONTUMAJIBHBIN, HO 00Jiee YCTOWYMBBIN TUTaH, OTKJIOHCHUS OT
KOTOPOT'0 OKaXyTCsl HE CTOJIb ONacHBIMH. Kpome Toro, mockoJibKy MOJIeNlb HUKOTa He ObIBaeT
TOYHBIM ONMCAHHWEM CHCTEMBI, TO U IOJIYYEHHOE Ha €€ OCHOBE PEIICHHE TAKXKE HE SIBISAETCS
00s13aTeNIbHO HAMTYYIIUM pelleHHueM peanbHol 3anaun. M Bce ke OHO Jyylle JI'o0oro Apyroro
pelIeHHts, TOJyYeHHOT0 HHBIMU METOIAMHU U C IpYTUMH Kputepusmi. [19, 20]

HranpsHckuit sxonomuct B. Ilapero maremarnyecku cOpMyIHpOBal OJUH M3 CaMbIX
pacIpOCTPaHEHHBIX KPUTEPUEB ONTUMAIBHOCTH, KOTOPHIM MOJy4YWJI MPUMEHEHHE HE TOJIBKO B
9KOHOMHKE, HO M B €CTECTBEHHBIX Haykax W TexHuke. [lapero cdopmynupoBan ero Tak:
«Crnenyer cuuTarh, 4TO Jt000€ U3MEHEHUE, KOTOPOE HUKOMY HE NMPUUMUHSET YOBITKOB U KOTOPOE
NPUHOCUT HEKOTOPBIM JIIOSM TOJb3Y (M0 UX COOCTBEHHOW OIICHKE), SBISICTCS YIYUIICHUEM.
Kpurepuii [lapeTto npumeHsieTcss IpU PELICHUSIX TAKUX 3a4ad, KOTJa ONTUMH3AIMUS O3HAYAEeT
yAy4IlIeHUE OJHUX MMOKa3aTeNeH MpH yCIOBUHU, YTOOBI APYrHe HE YXYAIIAINCH.

3aoanue



BriOpars cucremy wunm mporecc s aHanmuza. [loctpouts aumarpammsl [lapero mo
OpUYMHaM UM 1O pe3yiabTaTaM JesITEIbHOCTH CHUCTEMBI, HccieqoBaB 3(QekTuBHOCTH
cucremsl/miporecca, ucxoas u3 «lIpunmumna 80/20». OueHuTh KOPPEKTHOCTH METO/IA.

Konmponsnwvie éonpocwi:
1.Kem u xorga Obu1 chOpMyJIMPOBaH 3aKOH «HEMHOT'OT'0, HIMEIOIIETO pelliarolee 3HaUeHue»?
2.Yro o6wruno wutroctpupyet Kpusast [Tapeto?
3.Yto BeIsBiIsieT quarpamma [lapeTo mo pesynbratam aesaTeabHOCTH?
4.Yto nokaspiBaeT quarpamma [lapero mo npuanHam?
5. B uém 3akirouaeTcs 3a1a4a ONTUMAIBHOIO yIIpaBJIeHUs?
6.Yto o3nauvaroT obnactu A, B, C Ha quarpamme [Tapeto?
7.Yto obmiero u B 4éM paznuuus Mexay auarpammoit Ilapero u nuarpammoii Mcukasa?
8.KakoB anroput™m noctpoenus auarpammsl [lapeto?
9.1lpuBenute cOOCTBEHHBIE MPUMEPHI pabOoThI puHITUIIA «80/20%.
10. Kak MoxHO ucmonb3oBath npuammi [lapero B yuéoe?



JlabopaTtopHas pa6ota Ne 8
Metoanl ucciaenoBaHus cucreM. MeTo CHHEKTHKH

Lenv pabomut
Hayuumuvca naxooums ananocuu u memagopul 01 npoyeccos u A6ieHull, NPOUCXo0aUUx 6
MEeXHU4eCcKUx U 8 NPUPOOHLIX CUCEMAX.

Hudpopmayusn

TepMUH «CUHEKTHKa» 3aWMCTBOBAaH M3 Tpedeckoro s3bika. OH O3HA4YaeT COSAMHCHHE
BMECTE Pa3IMYHBIX U HE UMEIOIINX BUINUMBIX CBSI3€H 3JIEMEHTOB.

B 1980 rogy aBoe yuénpix u3 Muuuranckoro yHusepcurera (CILIA) Mspu I'uk u Kut
Xonuoak. 3afanuck B cBO&éM HccienaoBanuu (puc 16) Bompocom: «OTKyna BO3HUKAIOT HOBBIC
uaen?»

COGNITIVE PSYCHOLOGY 12, 306355 (1980)

Analogical Problem Solving

Mary L. Gick axp KeiTH J. HoLyoak

University of Michigan

The use of an analogy from a semantically distant domain to guide the problem-
solving process was investigated. The representation of analogy in memory and
processes involved in the use of analogies were discussed theoretically and

explored in five experiments. In Experiment | oral protocols were used to exam-
ine the processes involved in solving a problem by analogy. In all experiments

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

Pucynok 16. @parMeHT cTaThH, OCBAIICHHOW UCCIICAOBAHUIM PEIICHHS ITPOOIEM METOIOM
AHAJIOTU I

B cBoém 50-cTpaHUYHOM HCCIIEIOBAHUH OHU JI0KA3AJIH, YTO OOJBIITMHCTBO OOIINX BHIBOJIOB
CleNaHO HpU OOHapyXkeHHH Moaodus (aHamoruit um Metadop) Mexay AByMs WM Oosee
cutyauusMu. llpueMbl HCIONb30BaHMSI AaHAJIOTHM OTHOCATCS K METOJaM ICUXOJIOTHYECKON
AKTHBU3ALIMHM TBOPYECKOTO MBIIUICHHUS. [21]

HaunbGonee nHTEpECHBIM METOIOM, MCHOJIB3YIOIIMM aHAIOTHH, sBiseTcs «CHHEKTHKa» —
METOJ1 pelIeHns 1300peTaTeIbCKUX 3a1a4 1 MOMCKa HOBBIX OM3HEC UJIeH IpyIIoi CelnanucToB,
HIMPOKO HCIOJIb3YIOUIUX PAa3JIMYHbIE TUIIBI aHAJIOTUH. DTOT METOA ObLI NpeasioxkeH Y. 'oparoHoM
(CIIA) B 1952 rogy. OH OCHOBaH Ha CBOWMCTBE YEIOBEYECKOTO MO3Ta yCTaHABIUBAThH CBS3H
MEXJly CJIOBaMH, MOHSTHSIMH, YyBCTBAMH, MBICISIMHU, BII€YATIEHUSIMHU, T. €. yCTaHABJIMBATb
aCCOIIMATUBHBIE CBSA3U. DTO MPUBOAUT K TOMY, YTO OTJEIIBHOE CIOBO, HAOIIOAEHUE U T. I1. MOTYT
BbI3BaTh B CO3HAHUU BOCIPOU3BEICHIE PAaHHEE MEPEKUTHIX MBICIIEH, BOCIPUATUH, U "BKIIOYUTD"
6oraryo MH(QOPMALMIO MPOLUIOrO OMbITA JJIs PElIeHHUs] MOCTaBIEHHOM 3ajaud. DTOT METO[
OTHOCHUTCSI K DBPUCTUUYECKHM METO/IaM.

[Tomo6GHO MmosicKa3Ke, aHAJIOTUS JOJKHA BOCIIPUHUMATBCS KaK COCTaBHAs 4acTh peraeMon
3a7a4u. BBIIENSIOT 4eThIpe OCHOBHBIX THITA AHAJIOTHA:

JInunas anasorusi. Ecim Bbl XOTUTE pa300paThCsl B CII0XKHOM SIBJICHUHU, MPEICTaBbTE ceOs
COCTaBHOM 4acThIO ATOrO siBJieHUs. Hanpumep, eciiv Bbl XOTUTE OHATH MOJIEKYJISIPHOE CTPOCHUE
cMmecH, TpenctaBbTe ceOsi Mosekynoil. Kak Obl Bbl moBenu ce6s? Kak moctynunm Obl Ipyrue
MOJIEKYJIbI, K KOTOPBIM Bbl HAMEPEHBI MPULIETUTHCS? MOKET, BBl YBUAUTE C 3TON TOUKH 3pEHUS T
HEYJIOBUMBIE CBSI3U, KOTOPBIE OBLIN paHee BaM HEJJOCTYITHBI.

IIpsimas ananorus. ConocraBbTe 3a/1a4y, HaJl KOTOPOH Bbl paboTaeTe, C psIoM 3a1ay U3
COBCeM Jpyrux obmnacreil. IToT MeTo ObLT UCTIONb30BaH AnekcanapoM I'pamom bemtom: «Mens
OCEHMUJIO: BEJIb Ha CAMOM JIeJIe XPALIN YeIOBEYECKUX YIlIeH CIIMIIKOM MAaCCHUBHBI 110 CPAaBHEHUIO C
TOHKOH MeMOpaHOii, KOTOpask yrpaBJseT UMM, U €CIIU Takas TOHKas MeMOpaHa MOXKET 3aCTaBUTh
JIBUTAThCSI OTHOCUTEIBHO TPOMO3/KHE XPALIM, TO IoyeMy Obl Moei Gosee TOJICTON M MIOTHOU
MeMOpaHe He 3aCTaBUTh JBUTAThCS CTAIBHYIO IUTACTUHKY». Tak OblT mpuayMaH TesnedoH.

CuMmBo/IMuyecKasi aHAJOrusi. OTa CTpaTerus peuleHus 3aaad TpeOdyeT 3pUTENbHOrOo
BooOpaxkeHusi. Ee 1enp — oTopBaTbcs OT OrpaHUYEHUH, HAKJIAIbIBAEMBIX CIIOBAMU WU



cuMBoJiaMu. Eciu BBI BITaeTeCh CO3/1aTh YETKUN 3PUTENBHBIN 00pa3 3a/1a4u, TO MOKETE YBUICTh
U pelIeHue, MPoCBeYNBaloliee CKBO3b 3TOT 00pas.

danTacTuyeckass aHajgorusi. Kakoe pelieHde NpuUXOAUT BaM Ha YM B BallMX CaMbIX
danTacTuueckux meurax? Hampumep, Bbl MOXkeTe BOOOpPa3UTh JIBYX MaJIEHBKMX HACEKOMBIX,
KOTOpBIC OYAYT aBTOMAaTUYECKH 3aCTETUBATH BaIly KYPTKY, WIH I'yCEHUITY-IIEIKONPsIa, KOTOpas
HAYHET OBICTPO MPSCTH HIETK, YTOOBI BBl HE 3aMEP3JIU MPHU PE3KOM MOXOJI0JaHUH. DTO MPUMEPDI
danTacTuueckux aHanmoruii. Kak u B ciydae MO3rOBOro mrypMma, (GaHTACTHUECKHUE aHAIOTHH
MOTYT BbIpa)aTbCsi B 0€3yMHBIX, JAJIEKUX OT PEAJbHOCTH HJEsX, KOTOpbIE, BECbMa BEPOSITHO,
3areM OyayT MpeoOpa3OBaHbI B MPAKTHUECKUE U BBIIOJIHUMEIE perieHus. [22]

MeToa CUHEKTUKH PUMEHSIETCS KaK B UHAMBUIYAJIbHOM, TaK U B KOJJIEKTUBHOM IOPSIKE.
B KOIIEKTUBHOM MPOPECCHOHATBPHOM MPHUMEHEHWM Ha HAYajdbHOM JTale CHHEKTHYECKOTO
OoOCYXXJIeHUSI aHAJIOTUM UCHOJB3YIOTCS JJisi Haumbosiee 4YETKOTrO BBIABJICHUS U YCBOCHUS
YYaCTHUKAMHU CYTH perraeMoit mpooseMsl. [IpoucxomuT oTKa3 OT O4eBUIHBIX pEeIIeHU. 3aTeM B
Ipolecce CHEMUAIbHO OPraHU30BAaHHOTO OOCYXKIIEHUS OIPENENSIOTCS TJIaBHbIE TPYIHOCTH U
MPOTUBOPEUHS, TPEMATCTBYIOIINE PENICHUIO. BpIpabaThIBalOTCS HOBBIE (OPMYITUPOBKHU
npoOJieMbl, OMpeAeNstoTcs Ienu. B nanpHeiieM Mnpu MOMOINM CHENHMATbHBIX BOIPOCOB,
BBI3BIBAIOIIMX AHAJOTHH, OCYILIECTBISETCA NOUCK uAed u peuieHui. [lonydeHHble pemeHus
MOJIBEPraloTCs OlleHKe U TpoBepke. [Ipu He0OX0AMMOCTH TPOUCXOIUT BO3BPAT K MpoOiIeMe s
MOBTOPHOTO €€ 00CY X JACHUS U Pa3BUTHUS MMOJTYyUYEHHBIX paHee uzieil. [22]

[Ipy WHAMBUAYaTbHOM MCIHOJB30BAHUU CTPOrOro ajiropuTMa HET, pa3JIMYHbIE BHUJbI
AQHAJIOTU U TPUMEHSFOTCSI COBMECTHO JIJII CHHEKTUYECKOIO aHAJIN3A.

B mporpaMMupoBaHuM Ha BCEX €ro 3Tamax MPUCYTCTBYET MOMCK aHAIOTUHA U metadop.
Jlaxxe Takoii npuBBIYHBIN «Pabo4mii cToM» SBIsETCS MeTadOpOil, KaK U IMAIKH, KATAJIOTH, METOIbI
YIOPSAI0YMBAHUS MTPOLIECCOB B CUCTEME, XPAHUIIMUILA JAHHBIX U T.1.

3aoanue

HccnenoBaTh MpOrpaMMHBINA/aNNapaTHO-TIPOTPAMMHBIA  KOMIUIEKC C TOYKH 3pEHHS
UCIIOJIb30BAaHUS Pa3IMYHBIX BHUJOB aHaJoruil B e€ pa3zpabotke u pyHKIHMoHupoBaHuU. CHauana
JaTh KPAaTKOE ONMCAaHUE CUCTEMBl. Pe3ynbTar MOKHO MpEACTaBUTh B BUE TAaOIULbI (KypCHBOM
JIaH IPUMeEp 3aM0JIHEHMS):

Onement | CBs3b Bug ananorun
CUCTEMBI | MEXIY JInuna [Ipsmas CuMBOIHNYECKA danTacTuyeckas
3IEMEHTaM Pl P
u
Onemenm X npu co30aHuU d1eMeHma
1 ovlaa UCNONb308AHA
aHano2usl us

Hay4Ho-ghanmacmuieckoz
o pomana I'. Yonnca ....

Onemenm X npu

2 CO30aHUU
oslemenma
bvlia
UCNONb306AH

a ananocus ¢

Ces3b ons ces3U
MedHcoy Mmedncoy
oNleMeHmam oNleMeHmamu
ulu? ovlna
UCNONIL306AHA
anano2us c...

Koumponwsnoie eonpocoi:
1. Yro o3HauaeT TEPMUH «CUHEKTUKA»?
2. UTo IeXUT B OCHOBE METOAA CHHEKTUKA?




UYro npeacTaBiseT co00i TUYHAS aHAIOTHS?

Uto mpeacTaBisieT co00i CHMBOJIMUECKAsh aHAIOTHs?

UYro npeacTaBisieT co00i mpsiMasi aHaJIOT s ?

Yro mpencrasinseT co0oif panTacTryeckas aHaIOTUs?

KakoBbI rpaHuLbl IPUMEHEHHS METO/1a CHHEKTUKN?

Kak nmpumeHsTs MeTO Mpu IpyHIoBOM HCCIIEIOBAHUU CUCTEM?

Kak nmpumeHnsts MeTon TIPU MHIMBUITYaTbHOM HCCIIE/IOBAHNH cuctem?
O Kak npuHImn ananoruii HCIoJib3yeTcs B IEPCOHAIbHBIX KOMIIbIOTEpPaX?



IIpunioxenne 2

OueHoYHbIE cpeICTBA /Il IPOBe/IeHUs POMEKYTOUHOM aTTecTalnu

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

Kon
HWHJIUKaTOpa

Nuaukatop 10CTHXKEHUS
KOMIIETEHIINHN

OneHouHble CpeCcTBA

[TK-8: O6amaer CriocoOHOCTIO K HACTPOMKE U KOHTPOJIFO PabOThI CETEBBIX DIIEMEHTOB
WH()OKOMMYHHUKAIIMOHHOW CHCTEMBI, YIPABICHUIO 0€30IIaCHOCTHIO CETEBBIX YCTPOMCTB U
[POrPaMMHOTO 00ECIICUEHHMS, TUATHOCTUKE OTKA30B M OMIMOOK CETEBBIX YCTPOMCTB U MPOrPAMMHOTO
o0ecrieueHusi, KOHTPOJIO TPOM3BOJUTEILHOCTH CETEBON HHPPACTPYKTYPHI
UH()OKOMMYHHUKAIIMOHHOW CHCTEMBI, IIPOBEICHUIO PETJIAMEHTHBIX pabOT Ha CETEBBIX YCTPOMCTBAX U
IPOrpaMMHOM obecieueHuH HH(HOKOMMYHHKAIIMOHHON CHCTEMBI JIJIsl 0OecTieYeH s paboThI
Web-npuiosxeHuii

I1K-8.1

Omnpenensier KauecTBO
HACTPOMKHU U KOHTPOJISL pabOThI
CETEBBIX AJIEMEHTOB
MH()OKOMMYHHUKAIIMOHHON
CHCTEMBI

Cucrema noHUMaeTCs Kak ...

1) BOTUIOIIEHNE CUCTEMBI;

2) UHIMBHUIYAIbHBIA, YHUKAJIBbHBIN (U3MYCCKUI
00BEKT, CYIICCTBYIONIUI B (PU3NIECKOM MHUPE;

3) n3o0paxeHUEe CUCTEMBI,

4) abcTpakiiusi, OrpaHUYCHHAs] BHELIIHEH CpeJioi

Ormnmcanue CUCTEMBI - 3TO ...

1) nadopmarnus onpeneneHus, 3anrucaHHas Ha
KaKOM-TO HOCHTEJe HH(POPMALIUH;

2) BOILJIOIICHUE CUCTEMBI;

3) bopmanu3zanusi COOBITHIA, IO U MOCIIE KOTOPBIX
COCTOSIHHE CHCTEMbI U3MEHSIETCS

DKCTEHTOM HAa3bIBAETCH ...

1) MecTo MHANBUIA B HEKOTOPOM MPOTSHKEHHOM
MPOCTPAHCTBE-BPEMEHH;

2) MECTO HaXOXKJEHUSI MHIUBU/Ia B KOHKPETHBIN
MOMCHT BpeMeHI/I;

3) auckperHas o0JIacTh HOCUTENsT HHGOPMAIUU

I1K-8.2

OneHuBaeT KauecTBO
ynpaBieHUs: 0€3011aCHOCTHIO
CETEBBIX YCTPOWCTB U
MIPOrpaMMHOTO 00ecTIeueHus,
JMarHOCTHKHU OTKa30B U
OIIMOOK CETEBBIX YCTPOUCTB

COBOKYMHOCTH BCceX 00BEKTOB, H3MEHEHUE CBONCTB
KOTOPBIX BIIHMSIET Ha CUCTEMBI, a TAKXKE TeX
00BEKTOB, YbH CBOMCTBA MEHSIOTCS B pe3yibTaTe
MTOBEJICHUS CUCTEMBI, 3TO:

1) cpena;

2) moacucTema;

3) KOMITOHEHTBI

OO0benuHeHNe HEKOTOPBIX TapaMeTPOB CUCTEMBI B
napamerpe 0oJiee BBICOKOTO YPOBHS — 3TO. ..

1) cuneprus;

2) arperupoBaHHue;

3) uepapxus.

[IpyHIMI HHTErpanuyu HaIIpaBJICH:

1) Ha U3yyeHue UHTETPATUBHBIX CBOMCTB U
3aKOHOMEPHOCTEH;

2) paHKHPOBAHME FTEMEHTOB CUCTEMBI T10
3Ha4MMOCTH,;

3) Ha MoJTyYeHHE KOJIMYECTBEHHBIX U KOMITJIEKCHBIX
XapaKTEPUCTHK.




I1K-8.3

Omnpenensier HeOOXOIUMOCTh
IPOBEICHUS PEriIaMEeHTHBIX
paboT Ha CEeTEBBIX yCTPOUCTBAX
U IPOrpaMMHOM OOeCrieYeHU N
UH(POKOMMYHUKAITTOHHON
cucreMsl ¢ Web-unrepdeiicom

Kaxkast 3akoHOMEPHOCTD MPOSIBISETCS B CHCTEME B
NIOSIBJICHUH Y HEE HOBBIX CBOMCTB,
OTCYTCTBYIOIIUX Y 3JIEMEHTOB?

1) anIUTUBHOCTB;

2) IETIOCTHOCTb;

3) 000CO0JICHHOCTD;

4) UIHTETPATUBHOCTH

4D-oHTONOTHA - 3TO ...

1) cymecTBoBaHUE MUPA B YETHIPEXMEPHOM
MPOCTPAHCTBE-BPEMEHH M0 DUHIITEHHY;

2) OHTOJIOTHS, BKITIOUAIOIIAst 4 COCTABIISFOIINX
BHEIIIHEH Cpeibl - 3eMJTI0, BOJY, BO3/1YX, OTOHb;

3) BenmMuuHa, SBISIONMIASICS SAMHOU MEPOM
pa3nUYHBIX (HOPM TBUKCHHS H B3aMOICHCTBHS
MaTepuM, MEPOM Mepexoa ABUKEHUS MATEPUH

13 OHUX (HOPM B Jpyrue

KoMMyHHUKAaTHBHOCTb OTHOCHUTCSI K TPYIIIIE
3aKOHOMEPHOCTEH

1) oCyI1eCTBUMOCTH CUCTEM

2) B3aUMOJICHCTBUS YaCTH U IEJIOTO

3) pa3BUTHS CUCTEM

4) nepapxnu4ecKkoi yrnopsJI04eHHOCTH CUCTEM

[1K-5: CnocoOHOCTH K (1)0pM8.J'II/I3aI_[I/II/I H AJITOPUTMHU3AIUUN IIOCTABJICHHBIX 3a/1a4, K HAITHCAHUIO
IIporpaMMHOI0 KoJa ¢ UCIIOJIb30BAHHEM A3BbIKOB IIPOrpaMMHUPOBAHUA, OIIPCACIICHUSA U
MaHUITYJIUPOBaHHA JaHHBIMU U o@opMneHmo IMpOrpaMMHOIro KoJga B COOTBECTCTBUU
YCTaHOBJICHHBIMHA TpCﬁOBaHI/ISIMI/I

I1K-5.1

O11eHMBAaET KaueCTBO
MaTeMaTHYECKON MOJICITN TIPH
bopManu3auu 3a1a9u
PEeIMETHOM 00J1aCTH

Kakas u3 ocobenHocreil He sBiseTcs
XapaKTePUCTUKON Pa3BHUBAIOIINXCSI CUCTEM

1) oHOHANPABIEHHOCTB;

2) HECTallMOHAPHOCTh OT/ENIbHBIX TaPAMETPOB;

3) uenenonaraHue;

4) yHUKaJIbHOCTh OBEJIEHUS] CUCTEMBI.

[IpuHnwI ............... 3aKirodaercs B ToM, uro AUC
CO3JIaeTCs C Y4E€TOM BO3MOKHOCTH ITOCTOSTHHOTO
MOTIOJHEHUSI U OOHOBJIEHUS (PYHKIUI CUCTEMBI U
BUJIOB €€ oOecrieueHus

1) pa3BuTHS;

2) cTaHAapTU3alUU U YHUDUKALINY;

3) COBMECTUMOCTH

[IpunHnmr ........... MO3BOJISIET TIOJAOWUTH K
HCCIeAyeMOMY OOBEKTY KaK €MHOMY IEJIOMY;
BBISIBUTH Ha 3TOM OCHOBE MHOTOOOpa3HbIEC TUITBI
CBSI3€H MEXIY CTPYKTYPHBIMU DJIEMEHTaMH,
00ecreYnBarOIIUMHU [[ETOCTHOCTh CUCTEMBIL;
YCTAaHOBUTH HaAIpaBJICHUS TPOU3BOJACTBEHHO-

X034MCTBEHHOU JEATEIbHOCTH CUCTEMBI U
peain3yeMble €10 KOHKpETHbIEe (QYHKIUH.

1) crangapTu3anuy;

2) CHCTEMHOCTH;

3) COBMECTUMOCTH

I1K-5.2

O1ieHUBAET Ka4y€CTBO
pa3pabOTaHHBIX AITOPUTMOB
JUTSL TIOCITISTYFOITIETO
KOJMPOBAHUS

CrennanbHble (0C00BIC)0OBEKTHI, KOTOPHIE COCTOSAT
W3 4acTeH W OJTHOBPEMECHHO OHU SIBJISTIOTCS
YaCThIO Yero OOJIBIIETO MEJIOT0 HOCAT Ha3BaHUE

1) xosoH




2) XoJapxus
3) unrepec
4) nepapxus

B yacTHBIE OnMCcaHusl CUCTEMBI COTJIACHO
craugapty |EC 81346-1 Bxoasar onucanus
MOJICUCTEM KaK:

1) GyHKIIMOHAIBHBIX OOBEKTOB

2) ¢pu3nvyeckux 0ObEKTOB

3) MecT B IPOCTPAHCTBE

4) CTpYKTYpHBIX OOBEKTOB

5) SMEPKEHTHBIX 0O0BEKTOB

BepHo 11, 4TO pa3HbIe CTEHKXOIIICPHI
JIOJKHBI OJTMHAKOBO OMPEJIENSTh CUCTEMY,
yTOOBI HE OBLIIO MPOTHBOPEYNI B cCaMOit
cucreme?

1) BepHO

2) HEBEPHO

I1K-5.3

OuenuBaet BBIOOP
MPOTPAMMHBIX CPEJICTB IS
POTPaMMHUPOBAHUS U
MaHUTTYJTUPOBAHUS
JTAHHBIMH B COOTBETCTBUU
YCTaHOBJICHHBIMU
TpeOOBaHUSAMU

3ajaua KJIacTepU3aly Ha COAEP KaTeIbHOM YPOBHE
HKBHBAJICHTHA ...

1) 3aaue OIIEHKU COCTOSIHUSI CUCTEMBI B YCIIOBHSIX
IIOMEX

2) 3a/1a4e BBISIBIICHHS 3HAaHUN

3) 3aaue OLIEHKU COCTOSIHUSI CUCTEMBI B YCIOBUSX
HEOTIPEICIICHHOCTH

Kakue 13 nepeunciaeHHbIX 0IX00B UCIIOJIb3YHOTCS
IIPU PEIIEHUH 3a7ja4 CUCTEMHOI0 aHayu3a?

1) CratucTrueckuil oaxo/] Ha OCHOBE
MaKpoMO/IeJiel OOJIBIINX TEXHUUYECKUX CUCTEM

2) CTpyKTypHO-(GYHKIMOHATIBHBIN MOAX0]T

3) CuHepreTuyecKuii moxon

4) N300peTaTenbCKuil MOAX0.

B 3agade npuHATHS penieHUi, ONMUCHIBAEMON
Habopom: <S, G, A, C, M, F,P,R, T, V> S -9310

1) pemaroriee MpaBuiIO, OTPAKAIOIIEE CUCTEMY
IPEANIOYTEHUI

2) hbopmynupoBKa IpoOIeMbl IPUHATHUS PELICHUH

3) MHOKE€CTBO BO3MOKHBIX aJIbTEpHATUB




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

[TpomexyTouHasi aTTecTanys Mo AucHUIUIMHE «CUCTEMHBIN aHAJIM3» BKIIOYAET TEOPETUUECKUE
BOIIPOCHI, TTO3BOJISIOINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, M TPAKTHYECKUE
3aJlaHus, BBISIBJIAIOIINE CTENEHb COPMUPOBAHHOCTH YMEHHI U BIIaieHU, MpoBOIUTCS B hopme
IK3aMEHa.

IToka3zaTenu u KPUTECPHUHA OLCHUBAHUSA IK3AMCHAIIHOHHOI'0 OTBETA:

OcHoBHO# 3a7aueli MOATOTOBKH CTYJEHTA K AK3aMEHY CJIE€yeT CUYMTATh CUCTEMATU3aLIUIO0 3HAHUI
y4eOHOro MaTepuaia, ero TBOpYeCKOe OCMbICIIMBAHUE.

Kpumepuu oyenku (6 coomeemcmeuu ¢ opmupyemvimu KOMNEMEHYUIMU U NIAHUPYEMbIMU
pe3yrbmamamu 00yyeHus1):

— HA OYEHKY «OMJIUYHO» — 00YYaAloWuUiCsa NOKA3bIBAeMm 8blCOKULL YPOBEHb CHOPMUPOBAHHOCTU
KomMnemenyuu, m.e. TIOJHO DPACKPBITO COJEp)KaHUWE MaTepuana; 4Y€TKO M IPaBUIbHO JaHbI
OTpENIETICHUsI U PACKPBITO COJIEp)KaHUE MaTepuaia; OTBET CaMOCTOSITCJIbHBIM, MPU OTBETE
WCIIOJIb30BaHbI 3HAHUS, TPUOOPETEHHBIE PaHEE;

— HA OYEHKY «XOpouio» — 00y4aruwulics nokasvleéaem cpeoHull YposeHb CHopMUpo8anHocmu
KOMnemenyutl, m.e. PaCKpbITO OCHOBHOE COJepXaHHe Marepuaia B 00bEMe; B OCHOBHOM
[IPABWIBHO J1aHbl ONPEACIICHUS, IOHATHSI; MaTeprall U3JI0KEH HEIOJIHO, IIPU OTBETE JIOIYIIEHBI
HETOYHOCTH, HapyIIE€Ha MOCIEI0BATENIbHOCTh H3JI0KEHHS; JOMYIIEHbl HEOOIbIINE HETOYHOCTH
IIPY BBIBOJIAX Y UCHOJIb30BAHUHU TEPMUHOB; IPAKTUUYECKHUE HABBIKH HETBEPBIC;

— Ha OYeHKY «y0061emeopuUmenbHo» — o0y4aowWulicsi NOKA3bleaem Mnopo2o6blil YPOBEHb
cpopmuposannocmu KomMnemenyuil, m.e. YCBOEHO OCHOBHOE COJEpXaHUE Marepuaia, HO
U3JI0’KEHO (hparMEeHTapHO, HE BCETa MTOCIEA0BATEIbHO; ONPEACICHUS U TIOHATHUS 1aHbI HE YETKO;
MPAKTUYECKHE HABBIKU ClIa0bIe;

— HA OYEHKY «HEYO0B8IemEoOPUMENbHO» — Pe3yIbmam 00yuenus He 00CMUSHym, 00yuawuics e
MOodHcem noKasamo 3HAHU HA YPOGHE 80CNPOU3BEOEHUs U 00BACHEHUS UHPOPpMAYUU, He MOdcem
NOKA3amb UHMENNEeKMYalbHble HABbIKU PEUeH s NPOCMbIX 3a0ad.



