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JIner akryanuzanuu padodeii nporpaMmsl

PaGouast mporpamMmma repecMoTpeHa, 00CykaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM rofy Ha 3aceaHuu Kadeapsl BbIUUCINTENBHOM TEXHUKU U TPOrPaMMUPOBAHUS

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

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanusamnuu B 2025 - 2026
yueOHOM Tojly Ha 3aceaHuu Kadeapbl BBIYUCIUTETHHON TEXHUKH U TPOrPAMMUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl BBIYUCINTEIHLHON TEXHUKH U IPOrPAMMHUPOBAHHSI

[Iporokom ot 20 1. Ne

3aB. kadeapoii 0.C. iOFy'HOBa

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2027 - 2028
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl BBIYUCINTEIBHON TEXHUKH U TIPOrPAMMHUPOBAHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa




1 lenau ocBOeHHUs TUCHMILINHBI (MOIYJIs1)

enssMu ocBOeHUS MTUCIMIUIMHBI (MOYIs) «CUCTEMHBIN aHAIU3)» COCTOUT B TOM, YTOOBI
JIaTh OyoyleMy CHEeIHATIUCTy YMEHUS M MPAKTHUECKUE HABBIKH AJI UCCIEAOBaHUS O0OBEKTOB U
MIPOIIECCOB C UCIIOIb30BAHUEM MTPUHITAIIOB THAJIEKTHKH, 0O0OCHOBAHHOTO MTPUHSATHUS PEIICHUS JJIST
KOMIUIEKCHBIX 3a/1ad B 00JIACTU TEPECEUCHUs] MHTEPECOB MPOTrPaMMHUPOBAHUS, SKOHOMUKU U
UHTEepecoB coruyma. O3HAKOMHUTH CTYJAEHTOB C TEOPETHYCCKUMH OCHOBAMHU M METOJIAMH
CHUCTEMHOTI'0 aHAJIN3a, & TAKKE UX UCII0Jb30BaHUEM JIJISl pEIICHUSI HAYYHBIX U MPUKIIAIHBIX 33]1a4.

J1y1st TOCTYOKEHUS TIOCTABJICHHOM IIEJIM B KYpCE PElIaloTCs 3a/1a4u:

- 3HaTh OCHOBBI U IPUHIIMITBI CUCTEMHOT'O aHAJIN3a;

- YMETh aHATM3UPOBATh CUCTEMBI C PA3JIMYHBIX TOUYCK 3PCHUS;

- BJaJIETh OCHOBAMH HAyYHOTO HCCIEAOBAaHUS U MHOTOKPUTEPHAIBHOM ONTHUMHU3AIMU
CHCTEM.

2 MecTO TMCUMILTHHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucuunnuaa CHUCTEMHBIM aHamU3 BXOAMT B 4YacTh Y4eOHOro IulaHa (popMHpyeMyro
y4acTHUKaMU 00pa30BaTelbHBIX OTHOIICHUH 00pa30BaTeIbHONU IPOTPAMMBI.

Jisg  u3ydeHus  JAMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(OpMHUPOBAHHEIC B PE3yJIbTATE U3YICHHSI TUCITUTUINH/ TIPAKTHK:

HNudopmartuka

BBenenue B cienuaibHOCTh

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AMCLUHUIUIMHBI OyIyT
HEOOXOIUMBI JJTsI U3yUCHUS TUCIUTLINH/TIPAKTHK:

[IpoekTHas neaTebHOCTh

[ToaroroBka K caye U cjadya rocyJapCTBEHHOTO K3aMeHa

3 Komnerenuuu odyuarouerocsi, gopmupyembie B pe3yJbTaTe 0CBOCHHA

AUCHUILIMHBI (MOYJIs) M IVIAHUPYEMBbIe Pe3yJIbTAThl 00y4eHus:

B pesynbTare ocBoeHust nucHUIUIMHBI (Monyiisi) «CHuCTEeMHBIM aHAIu3» 00ydaromuiics
JIOJKEH 00J1a/1aTh CIeTyIOIMMI KOMIETEHIUSMMU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHHA KOMIICTCHIINN

ITIK-5 CnocoOHOCTh K q)OpMaJ'II/BaI_[I/II/I " AJITOPpUTMHU3ALIUN ITOCTABJICHHBIX 3a/1a4, K HAIIMCAHUTIO
nporpamMMHOro KkKoga ¢ HCIOJb30BAHUEM A3BIKOB MPOrpaMMHUpPOBaHUA, ONPCACICHUA U
MaHUITYJIUPOBAHUA JAaHHBIMU U O(I)OpMJ'IeHI/II-O nporpaMMHOro KoJa B COOTBCTCTBHU
YCTaHOBJICHHBIMHA TD€6OBaHI/I$IMI/I

[1IK-5.1 O1neHrBaeT KauecTBO MaTeMaTHUECKOM MO/IEeNH MpH (hopManu3anuu 3a1a4u
peIMETHON 00J1aCTH

I1K-5.2 OneHrBaeT KayecTBO pPa3pabOTaHHBIX AJTOPUTMOB Ui MOCJIETYIOLIEro
KOJIMPOBAaHUs

[1K-5.3 OneHuBaeT BHIOOP MPOrPaMMHBIX CPEACTB JUIsi IPOrpaMMHUPOBAHUA U
MaHUIyJUPOBaHUS  JAaHHBIMU B COOTBETCTBHUM  YCTaHOBJIEHHBIMU
TPeOOBAHUIMU

[1K-8 OO6mamaer CmOCOOHOCTHIO K HACTPOWKE WM KOHTPOJIO pabOTHI CETEBBIX 3JIEMEHTOB
UH(POKOMMYHUKAIIMOHHONW CHUCTEMBI, YIPABICHHUIO O€30MaCHOCTBIO CETEBBIX YCTPOMCTB H
IMporpaMMHOI 0 06ecnequHﬂ, JUArHoCTUKE OTKa30B H OIINOOK CETEBBLIX YCTpOI\/'ICTB u
IPOTPAMMHOTO O0ECTIeYEeHHUsI, KOHTPOJIO MPOU3BOJUTEILHOCTH CETEBOM HH(PPACTPYKTYPHI
HH(i)OKOMMYHHKaHHOHHOﬁ CUCTEMBI, TMPOBCACHUIO PErIIaMCHTHBIX pa60T Ha CCTEBBIX
YCTPOMCTBaX W MPOrpaMMHOM OO0ecle4eHHd WH(POKOMMYHUKAIIMOHHOW CHUCTEMbI IS
obecnieuenns padbotel Web-nipunoxennit

[1K-8.1 Omnpenensier Ka4eCTBO HACTPOUKU M KOHTPOJISt pabOThI CeTEBBIX




2JIEMEHTOB HH(POKOMMYHUKAIIMOHHON CHCTEMBI

[1K-8.2 OrneHnUBaeT Ka4eCcTBO YIpaBlIeHUs O€30MacHOCTBIO CETEBBIX YCTPOWCTB WU
IIPOrPaMMHOT0 OOECTICYCHHs, TUArHOCTUKU OTKA30B M OIIMOOK CETEBBIX
YCTPOMCTB

I1K-8.3 Omnpenensier HEOOXOIUMOCTD IPOBEICHHS PETTIAMEHTHBIX Pa0OT Ha CETEBBIX

YCTPOMCTBAX W TPOTPAaMMHOM OOecreyeHUH WH(HOKOMMYHHUKAIIMOHHON
cucremsl ¢ Web-unrepdeiicom




4. CTpyKTypa, 00bEM H cogepKaHue TUCHUIINHBI (MOLYJI51)
OO6mast Tpy10€MKOCTh JAUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

HHUCJIC:

— KoHTakTHas padora — 106 akas. yacos:
— ayauropras — 102 akan. 4acos;
— BHeayJAMTOPHAs — 4 aKaJi. 4acoB;

— caMocTosATeIbHas paboTa — 2,3 akaj. 4acos;

— B (hopMe IpaKTHUYECKOM MoAroToBKy — 0 akas. yac;
— MOATOTOBKA K 9K3aMeHy — 35,7 akaj. 9ac

dopma aTTecTauuu - 3K3aMeH

AynutopHas ge
o | xomraxTHAs pabota E 3 dopma TeKyuero
=
& B aKaj. yacax S Bu KOHTPOIIS
Paszen/ Tema 3 (B axaz ) E B A . P Kon
S 3 © | camocrosrensHOl | ycmeBaemMocTd U
JIACITATIINHEL 3 [ . | xommeTeHmn
@) g 5 padoThI TIPOMEKYTOUHOM
nab. | mpakT. | 5 Q&
Jlek. =g aTTecTaluu
3aH. 3aH. | QO &
1. OcHOBHBIE TOHSTHS TEOPUU
CHCTEM M CHCTEMHOTO aHan3a
1.
CaMocCTOsATENBHOE TIK-5.1,
1.1 BBenenue B CUCTEMHBIN n3yueHue yuyeOHoU TIK-5.2,
N 1. becena -
aHaIIN3. Oo6iako Y HAyYHOU TIK-5.3,
4 8 o0CyXIeHHnE
CHUCTEMHBIX HayK. JIUTEPaTypHl. 2 VerHb OMDOC TIK-8.1,
CHucTeMHOE MBIIIJIEHHE. 2. Pabora ¢ ' P TIK-8.2,
3JIEKTPOHHBIM T1K-8.3
yueOHUKOM.
1.2 CucreMHOCThL  Kak 1
00BEKT HCCIIEI0BAaHUA. )
CaMocTosTeNnbHOE
Cytb " Ha3HAYCHUE M3VICHHE VaeGHOM
CHCTEMHOIO aHaJn3a Kak v ya . 1. Becena - T1IK-5.1,
N U Hay4yHOH
METO/I0JI0OTHYECKOM o0cyxieHHne TIK-5.2,
JIUTEPATYPHI. o
OCHOBBI aHaJIN3a, CHHTE3a U 2. YCTHBIH ompoc. TIK-5.3,
8 12 2. Pabora ¢
MIPAKTUKN MPOEKTUPOBAHUS 3. TIpoBepka IK-8.1,
3JIEKTPOHHBIM
CJIOKHBIX CHCTEM. 1a00paTOPHBIX TIK-8.2,
o y4eOHUKOM,
CucteMHBI  moAxon K pabor I1K-8.3
BBITIOJTHEHHE
HWCCIIEOBAHUIO  OOBEKTA.
71a00PaTOPHBIX
TIpunnumns CHUCTEMHOTO
pabor
moaxoaa
6
1.
CamocTosaTensHoe
1.3 TIlouarue »snemMeHTa H3ydeHne yaeOHoi
cucteMbl. llenocTHOCT, U g H Ha yHOI‘/'I 1. becena - TK-5.1,
)ICJ'[I/IMOC:FB CtpykTypa JIUTE };i bl obcyxaenue IIK-5.2,
CHCTEMBI éT KT pg3a1}$m 8 12 2 P§6o¥§ c. 2. Yot ompoc. IIK-5.3,
u oqe. TaH[:/I}; ypr AHUII 3J'IE.3KT OHHBIM 3. Tposepxa IK-8.1,
u3 aeM(f)fI CHCTEMBI P 66£)II/IKOM N1abopaTopHEIX IIK-8.2,
i . ’ e ’ pabor T1K-8.3
CHCTEMHBIH XOJIOH. BBITTOJTHEHHE
11ab0paTOPHBIX
pabor
1.4 Tlouarwe  CIOXKHON L
CaMoCTOSTENbHOE TIK-5.1,
CHCTEMEI. Tunossie =
n3ydeHue yueOHon IIK-5.2,
MOJIENH aHalln3a U CHHTE3a N 1. Becena -
Y Hay4YHOU TIK-5.3,
cII0KHBIX cucreM. Cucrema 6 12 0,3 o0cyXieHHne
B OINepPaMOHHOM JATCPATyPEL. 2. YCTHBIH onpoc IK-8.1,
0K CHUH pCI/ICTeMHa}I 2. Pabora ¢ . poe IIK-8.2,
pyx ’ 3JIEKTPOHHBIM T1K-8.3
HWH)XEHepusl.
y4eOHUKOM




HWroro mo pazneny 26 | 44 | | 0,3 |
2. MeTozpl CHCTEMHOTO aHaJIn3a
1.
2.1 Metop aHaJm3a Hcgasz;:;ﬂTeggiggl
uepapxuii (MAUN) u meron qu Ha y};{oﬁ 1. Becena - IK-5.1,
anaimmza cereir  (MAC). e };i o oOcyxXJieHne TIK-5.2,
CyILIHOCTH, CBSI3H, BHIbBI PATYPEL. 2. YCTHBIH ompoc. TK-5.3,
. 4 12 1 2. Pabora ¢
00paTHbBIX CBsi3eH. S CKTDOHHBIM 3. IIpoBepka T1K-8.1,
ITpumenenne MAU u MAC P 11a00paTOPHBIX T1K-8.2,
Y4EOHUKOM, 3
JUIs  aHalu3a  CIIOKHBIX pabor T1K-8.3
BBITIOJTHEHUE
CHCTEM.
1ab0PaTOPHBIX
pabor
1.
2.2 [Mpunsitue CamocrosTenpHoe
KOJUICTUATIBHBIX u u3ydeHue yueOHon 1. Becera - IK-5.1
WHAUBHUYaTbHBIX Y HAyIHOH . )
o o0cyXieHHE TIK-5.2,
pelieHHii  Ha ~ OCHOBE JIUTEPaTyphI. . :
METOJIOB CHCTEMHOTO 4 12 1 2. Pabora ¢ 2. é’c;ﬂb(l)ﬁeoi};oc‘ gﬁ_gi’
aHau3a. CHCTeMHBIH 3JIEKTPOHHBIM - 'PoBep )
11a00paTOPHBIX T1K-8.2,
aHanu3 Kak y4eOHUKOM, 6 1K-8.3
HCT . pabor -8.
PyMeHTapHit BBITIOJTHEHNE
CHCTEMHOUN MH)XEHEPHH. 11a60paTOPHBIX
pabor
Hroro mo pasneny 8 24 2
Hroro 3a cemectp 34 68 2,3 9K3aMeH
Hroro no gucuummge 34 68 2,3 DK3aMeH




5 O6pa3oBare/ibHbIE TEXHOJIOTHHI

1. TpaguirioHHbIe 00pa30BaTENbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIEC HA OPraHU3alHIo
00pa30BaTEeNLHOIO Mpolecca M MPEANoJaralollylo MNpsMYK TPAHCISALUUI 3HaHUH OT
IPEnoIaBaTess K CTYJCHTY.

®opMbl yueOHBIX 3aHATUI C UCTIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOIMH:

Wudopmanmonnas JeKuus — I[OCIENOBAaTEIbHOE H3JIOKEHHE Marepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TIPEII0ABATES).

JIaGoparopHas paboTa — opranusanus yd4eOHoH paboThl ¢ pealbHbIMU MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMH, HKCIEPUMEHTAIbHAs pPadOTa C aHAJIOTOBBIMH MOJEISIMHU
peanbHbIX O0BEKTOB.

2. TexHosnoruu mpoOIEMHOTO OOyuUeHHs] — OpraHu3as 00pa30BaTENLHOTO MpoIlecca,
KOTOpas MpeIoaracT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUi JJIs1 CTUMYJIMPOBAHUS aKTUBHOM MTO3HABATEIBHOM JESITEIbHOCTH CTY/IEHTOB.

3. lHTepakTHBHBIE TEXHOJIOIMU — OpraHu3anus oO0pa3oBaTeIbHOrO MpoLecca, KOTopas
IpEeIoiIaraeT akTUBHOE U HEJIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHUKOB, IOCTH)KEHUE HA STON
OCHOBE JIMYHOCTHO 3HAYUMOT'O JIJIs1 HUX 00pa30BaTebHOIO Pe3yJIbTaTa.

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

Jlekumst «oOpaTHOM CBS3M» — JEKIHMS—IPOBOKANMS (M3JI0KEHHE MaTepHajja ¢ 3apaHee
3arJIaHUPOBAHHBIMU omroKkamn), nekuusi-Oecena, JEKLMS-TUCKYCCHS,
JEKIHS-TIPECC-KOHPEPEHITHS.

4. UnpopMalimoHHO-KOMMYHHMKaIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH — OpraHU3aLUs
00pa30BaTeNLHOTO MPOLIECCa, OCHOBAaHHAS Ha TIPUMEHEHUH MPOTPAMMHBIX CPEJl U TEXHUYECKHX
CpeACTB PabOThI C 3HAHUSAMHU B PA3JIUUHBIX PEIMETHBIX 00JIACTSIX.

6 YueOHO-MeTOANYECKOE 00eclieyeHHe CAMOCTOSATEIbHOI padoThl 00y4YaloIMXCcsi
[IpencraBieHo B npunoxeHuu 1.

7 OneHovHble cpeacrea 1Jist IpoOBEACHUS l'[pOMC)KyTO‘-IHOﬁ aTTeCTallumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUU 2.

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

a) OcHoBHasi TUTEpaTypa:

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

2. Kopuko, A. M. Teopust cucteM M CHUCTeMHbIN aHanu3 : yd4e0. mocobue / A.M.
Kopuxkos, C.H. IlaBnoB. — Mocksa : MTHOPA-M, 2019. — 288 c. — (Bricmee obpazoBanue:
bakanaBpuar). — Www.dx.doi.org/10.12737/904. - ISBN 978-5-16-005770-5. - Tekcr
anektponnsid. - URL: https://znanium.com/catalog/product/994445 (mata oOparieHus:
15.05.2023). — Pexxum qocTyma: 1o moImucKe.

0) lonotHuTE/ILHAS JIMTEPATYPA:

1. I'paenkas, O. B. UadopmarmoHHbie TEXHOIOTUN TOIIEPKKU MPUHATUAS PEIICHUN !
yueOHOoe mocobue / O. B. I'paenkas, 0. C. Uycosa ; KOxHbli denepanbHblii YHHBEPCUTET. -
PocroB-na-Jlony ; Taranpor : U3garensctBo KOxHOTO denepanproro yaneepcureta, 2019. - 130
c. - ISBN 978-5-9275-3123-3. - TekcT : anekTpoHHsbIi. - URL:



https://znanium.com/catalog/product/1088115 (nara oopamenus: 15.05.2023). — Pexxum fgocryna:
T10 TIOJIIIVNCKE.
2. JloBuos, /I. A. CucremHblii aHanu3: TeopeTudeckre OCHOBBL. Yacth 1 : yuebHOe

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

B) MeToanuyecKue YKazanus:

MCTO,I[I/ILIGCKI/IC YKa3aHHA HaXOAATCA B HpI/IJ'IO)KeHI/II/I 1

r) [Ilporpammuoe obecnieuenue u UnTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenosanue I10 Ne norosopa Cpoxk JieficTBUS JIMLEH3UN
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional

Anaconda Python |cBo6oano pacipocrpansiemoe I1O 0eccpoUuHO
MathCAD v.15

Education J-1662-13 ot 22.11.2013 0eccpovHO

University Edition
MS Visual Studio

2017 Community [cBo6oaHo pacnpoctpansemoe [10 06eccpouHo
Edition
IpodeccuonanbHuble 6a3bl JTAHHBIX U HH(POPMAIIMOHHBIE CIPABOYHBIE CHCTEMBbI
HaszBanue kypca Cchlika
denepanbHOC roCyIapCTBEHHOE Or0KETHOE
yupexaenne «DenepanbHblii HHCTUTYT npoMbiiniennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH»

IMTouckosas cucrema Akanemus Google (Google Scholar)|URL: https://scholar.google.ru/

HaIII/IOHaJ'II)HaH I/IHq)OpMaHI/IOHHO-aHaJII/ITqu()Kaf[ URL
CHUCTCMA — POCCI/IﬁCKHﬁ HNHAOCKC Haquoro I_II/ITI/IpOBaHI/ISI h - - -
ttps://elibrary.ru/project risc.as

9 MarepuajibHO-TEXHHYECKOE 00ecnevyeHne TUCIHIIINHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JAUCITUITIIIMHBI BKIIFOYACT:



1. JlekuronHast ayauropus aya. 282. MynbTUMeIUHHBIE CPEICTBA XPAaHEHUS, TIepelaun 1
npecTaBiIeHNs HUH()OPMALIUH.

2. Kommbrotepubie kmaccel Llentpa wundopmammonnsix texHonoruit ®I'bOY BO
«MI'TY». [lepconanbHbIe KOMITBIOTEPHI, 00HETMHEHHBIC B JIOKAJIBHBIC CETH C BBRIX0OA0M B Internet,
OCHAIIICHHbIE COBPEMEHHBIMU TPOTrPAMMHO-METOJUYECKUMH KOMILIEKCaMHU JIJIsl pEIIeHUs 3a/1a4 B
o0nactu HH(GOPMATUKU U BHIYHCITUTEIHON TEXHUKH.

3. AynuTopuu sl CaMOCTOSITENILHOW PabOThI: KOMITBIOTEPHBIC KIIACCHI; YUTATBHBIC 3aJTbI
ouomoteku. Bee knaccet YUT u ACY ¢ nepcoHanbHBIME KOMIIBIOTEPaMH, BBIX010M B IHTEpHET
¥ C JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

4. AynuTopuii A1 rpyNIoBbIX M MHAUBUAYAIbHBIX KOHCYJIbTAIUH, TEKYILIET0 KOHTPOJIS U
npoMeXXyTouHoU arrectanuu. Ayn. 282 u xknaccsl YUT u ACY.

5. [Ilomemenus nans caMOCTOSATENbHOW pabOThl  O0y4aromMxcs, OCHAIlEHHBIX
KOMIIBIOTEPHOM TEXHUKOM C BO3MOYKHOCTBIO IOJKIKOYEHHUSI K ceTh «VHTEpHET» M HalM4ueM
JOCTYTa B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBaTenbHyto cpeny opranuzanuu. Knaccet YUT
u ACY.

6. IlomemeHnus s XpaHEHHS W TPOPHIAKTHYECKOTO OOCIY)KMBaHUS YIEOHOTO
obopymoBanus. LleHTp HHPOPMAIIMOHHBIX TEXHOJIOTUH — ay. 372
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Y4yeOHO-MeTOMUYECKOE O0ecTIeyeHre TUCHMILTUHBI(MOTYJISA)

JlabopaTopnasi pabora Ne 1
Omnpenesienue cucrembl U eé rpaHull. CTPyYKTypa M CBOMCTBA CHCTEMBI

Lenv pabomut

O3Hakomumvcsa ¢ cooepocanuemM HOHAMUSL «CUCMEMAy», HAYYUMbCa Onpeoensamy eé
epanuybl, CmpyKmypy, U0, c80UCmad.

Hugpopmayusn

Cucrema (0T np.-Tped. — IIeJI0€, COCTaBJICHHOE M3 4YacTel) — CBsI3aHHAsi COBOKYITHOCTH
9JIEMEHTOB, CYIIIECTBOBAHUE KOTOPOU TOJYMHEHO OMPEICIICHHOMN IICIIH.

Bremnemy Habmogarento cucteMa 00ObIMHO MPEACTABISIETCS B BU/IE HEKOTOPOTO «UEPHOTO
SIIUKAY, TOJYYaIOIIer0 HEKOTOPhIE CUTHAIIBI M3 BHELTHEH CPe/Ibl M TPAHCIHUPYIOIIEE 3aTeM B He
OTIPEIEICHHYIO JIOJII0 PE3YJIbTaTOB CBOCH NEeATENbHOCTH. I'paduueck 3T0 MOKHO MPEICTaBUTh
cnenyromum obpazom (puc. 1).

Oxpy Bxoa Bbixon, Okpy
Kato CiarTanna _/%alo
an an

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

Kaxnas cucremMa JO/DKHA UMETH ONPEAEICHHBIE IPAHULBI. DTO MPEANIOIOKEHUE CO3JAET
BO3MOXXHOCTh B paMKax MepapXHUu CUCTEM pacCMaTpUBaTh KaKyl0-11M00 KOHKPETHYIO CUCTEMY.

['panuIel cucteMbl HEOOXOMUMBI U JUISI TOTO, YTOOBI OMPEAENUTh, KAaKUE KOMIIOHEHTHI
MOKHO CUYUTaTh HaXOJSAIIMMMCS IOJ KOHTPOJIEM JIMIIA, MPUHUMAIOLIETO pElIeHHEe, a. KaKue
OCTalOTCsl BHE €r0 BHUMaHUs. Eciii cOCTaBUTH MepevyeHb BCEX KOMIIOHEHTOB, U3 KOTOPBIX JOJIKHA
COCTOSITh CHUCTEMA, M YCTAaHOBUTH JJISi HHUX OTPaHUYEHHUs, TO BCE, UYTO HAXOJUTCS BHYTPHU
OTPAaHUYEHHOTO TMPOCTPAHCTBA, OyIET OTHOCUTHCS K CHUCTEME, a BCE, UYTO HAXOAHUTCS 3a €ro
npenenaMu, — K okpykatoueit cpene. [loToku, uaymune ot okpyskaroleil cpeibl BHYTpb CUCTEMBI,
SIBJSIIOTCS. BXOJHBIMHM TOTOKaMH, @ MOTOKH, BBIXOJSIIHME U3 OTPAHUYEHHOTO MPOCTPAHCTBA BO
BHEIITHIOIO CPENY, — BBIXOIHBIMU JAHHBIMH CHCTEMBI.

Cucrema Ha3bIBAE€TCSl 3AMKHYTOM, €CJIA 3JIEMEHTHI JAHHON CUCTEMbI HE CBSI3aHbl C KAKUMU
ObI, TO HM OBUIO BHEIIHUMH 10 OTHOIIEHUIO K HEMl 00beKkTaMu (puc. 2, a).

Cucrema Ha3bIBaeTCid OTKPBITOM, e€ciu dYepe3 €€ TpaHHIbl MOXKET MPOUCXOIUTH
OecpensITCTBEHHBIN 0OMEH BemecTBOM, MH(GOPMAIIHEH W/ U SHEPTHUEH ¢ BHEITHEH cpeoi (puc.
2,0).

Cucrema Ha3bIBAa€TCS YACTHYHO OTKPBITOM WJIM YACTUYHO 3aKPBITOM, €CIIM uepe3 €€
TPaHUIIBI TPOXOJISAT TOIBKO OMpPEeIEHHBIE BUIBI BEIIECTBA, MH(GOPMAIIUU U/WIK dHEepruH (puc.2,

B).



§) B
Pucynok 2. 3akpbiTast, OTKPBITasi K YaCTUYHO OTKPHITAsI/3aKPhITAast CHCTEMBI

[ToHATHO, 4TO a0COIIOTHO OTKPBITHIX M 3aKPBITHIX CUCTEM B JKM3HU HE CyIIecTBYeT. Beerna
IPUCYTCTBYET HEKOTOPBIN OOMEH CHUCTEMBI CO CPEJION, 1aXe eClIi CUCcTeMa SIBIIIETCS 3aKPhITOH U
nake aOCONIOTHO OTKPHITAsi CHCTEMa IO Pa3IMYHBIM NPUYMHAM OKa3bIBAETCS OTPAHUYECHA OT
KaKHMX-TO BUJIOB 0OMeHa. [103TOMy OTKPBITOCTb U 3aKPbITOCTh CHCTEMbI PUHATO ONPEAETATh C
y4€TOM TOYKH 3pEHMs UccienoBaTesss cucTteMbl. OOBIYHO, TO, HACKOJIBKO CHUCTEMA CUUTAETCS
OTKPBITON WJIM 3aKPBITOM, OTOBApUBAETCS HA CAMBIX IIEPBBIX 3TAIax €€ U3YYCHHUS.

CtpyKTypoill cuUCTEMBI Ha3blBaeTCsi €€ pa3/ieJieHUE Ha OTAEJbHBIE YacTH, Ha3bIBAEMbIE
JJIEMEHTAaMH, C yKa3aHHeM cBs3edl Mexay Humu. OOs3aTesNbHbIM YCIOBHEM Ha BCE BpeMs
WU3Y4EHUs CHCTEMBI SIBISETCS CTATHYHOCTh M HEU3MEHHOCTh JJIEMEHTHOIO  COCTaBa
paccmaTpuBaeMoi cucteMsl. Paznenenue, B 3aBUCUMOCTH OT BBIOPAHHOW TOYKH 3pEHMS], MOXKET
UMETh BEIIECTBEHHYI0, (YHKIMOHAIbHYIO, AITOPUTMUYECKYIO MU JIIOOYI0 APYTYI0 OCHOBY.
COBOKYITHOCTB BCEX CBSI3€H 2JIEMEHTOB CHCTEMBI U 00pa3yer ee CTpyKTypy. [1]

['pynna sneMeHTOB B CTPyKType, OOBbEAMHEHHAs MO HEKOTOPOMY OOIIEeMY IpPHU3HAKY,
Ha3bIBaeTCs noJjicucTeMoil. OOBIYHO CBSI3b MEXK]Ty DJIEMEHTAMH TOJICUCTEMBI O0JIee CUIIbHA, YEM C
JIPYTUMU DJIEMEHTAMU TOU K€ CUCTEMBI.

[Ton ¢pyHKIMOHMPOBAHUEM CHCTEMBI MOJPAa3yMEBAIOT MPOLECCH], KOTOPbIE MPOUCXOAAT B
CUCTEMeE, 3aTParuBarolie HEMOCPEACTBEHHO CaMy CUCTeMY (OJUH UM HECKOJIBKO JJIEMEHTOB B
KaX/Iblii MOMEHT BPEMEHH), a TAK)Ke OKPYKAIOIIYIO €€ Cpeny.

DONeMEeHT — MHMHHMMaJbHas, HE MOoJAJarouiascs AajJbHEHIIeMY JEJICHHUIO C JaHHOW TOYKH
3peHHs], YacTh CUCTEMBI, 00J1a/1ato11as ONpeAeIeHHOM 1eTOCTHOCTBIO U CAMOCTOSTENIbHOCTBIO IO
OTHONICHUIO K JAHHOW CHUCTEME, COCTOSHHE U (PYHKIIMOHAIbHBIE OCOOEHHOCTH KOTOPOW MOTYT
OBITH U3MEPEHBI WJIM OMMCAaHbl B TEPMUHAX M3BECTHOTO S3bIKa. DJIEMEHT OOBIYHO 0003HayYaeTcs
HEKOTOPBIM 3HAaKOM, Ha3bIBAEMBIM IE€pEMEHHOM. [Ipn M3ydeHUn CUCTEMBI COCTOSHUE 3JIEMEHTA
MOYKET U3MEHSThCS B 3aBUCUMOCTH OT Pa3IMYHBIX (PaKTOPOB, TO €CTh MEPEMEHHBIE IPUHUMAIOT
HEKOTOPbIE 3HAYECHHUSI U3 ONPEIEIICHHOTO JIUIl HUX MHOKECTBA JOIMYCTUMBIX 3HAYEHUM.

[TapameTp — omnepaTWBHO BBIPAKEHHBIM DJIEMEHT MCCIENOBAHUS CHCTEMBI, CIIY)KalUi
dbopmoii nokanmmu3anuyu UHGOPMAITMU O CBOMCTBAaX W MPHU3HAKAX ATOM cucTeMbl. [lapameTpammu
CHUCTEMBI HA3bIBAlOT T€ IEPEMEHHBIE, 3HAUYEHUS KOTOPBIX NPUHUMAIOTCS HEU3MEHHBIMH IIPH
pELICHNH JaHHOM 3a/1auu.

N3yunth cucreMy — 3HAYUT ONPEIEINUTH HIEMEHThl CUCTEMBI, BBIPA3UTh UX IEPEMEHHBIE,
HAlTH 3HAUEHUs MEPEMEHHBIX, BBLACTUTH mapameTpol. JIrobas cuctema m3ydaercs ¢ Kakoil-To
OIPEIEIEHHON TOUKH 3PEHHUSL.

Touka 3peHus — >KM3HEHHAs IMO3ULIUA, C KOTOPOH CyOBeKT (McCclieJoBaTelb) OLIEHWBAET
NPOMCXOJAIINE BOKPYI HEro COOBITHS, Ha OCHOBAHWU KOTOPOW OH CTPOUT CBOM MHEHWUS,
BBICKa3bIBACT CY)KICHUS.


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

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

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

B3aumoneiictBue — 3TO COBOKYIHOCTb B3aWMOCBSI3€M M B3aMMOOTHOILEHUH MEXIy
CBOICTBaMHM 3JIEMEHTOB, KOTJ]a OHU IPUOOPETAIOT XapaKTep B3aUMOCOACHCTBUS IPYT IPYTY.

OO01ecucTeMHbIE 3aKOHOMEPHOCTH

3aKOHOMEPHOCTBIO HAa3bIBAIOT YACTO HaOJIOaeMoe, THUIMYHOE CBOMCTBO (CBA3b WIIH
3aBUCUMOCTB), IIPUCYIIIEE 0OBEKTAM U IIPOLIECCaM, KOTOPOE YCTaHABINBAETCS OINBITOM. [3]

OOmecucTeMHble  3aKOHOMEPHOCTH — O3TO  3aKOHOMEPHOCTH,  XapaKTepU3YIOUINe
MPUHIUITAATBHBIE 0COOCHHOCTH TOCTPOCHUS, PYHKIIMOHUPOBAHUS M PA3BUTHS CJIOKHBIX CHCTEM.
OTH 3aKOHOMEPHOCTU MPUCYIIU JIOOBIM CHUCTeMaM, OyAb TO PKOHOMUYECKas, OMOJIOTUYECKas,
o0LIECTBEHHAsI, TEXHUUYECKAsl WM Jpyrasi CUCTEMA.

[lenocTHOCTh — KOMIUIEKC OOBEKTOB MPENCTaBIsieT €000 HEKOTOpOe EAMHCTBO,
oOnanaroliee o01MMHU CBOMCTBAMHU U [TOBEIEHUEM, OTHOCUTEIBHON HE3aBUCUMOCTBIO OT CPEJIbI U
Ipyrux cucrteM. M3meHeHHe Tr000ro KOMIIOHEHTAa CHCTEMBbl OKAa3bIBAaeT BO3JICHCTBHE Ha BCE
apyrue €€ KOMIIOHEHTbl M NPUBOJUT K M3MEHEHHUIO CHCTEMbI B IIEJIOM; a JII000€ M3MEHEHHE
CUCTEMBI OT3bIBaeTCS Ha BceX €€ KOMIIOHEHTAX; TO €CTh 03HaYaeT npeoOpa3zoBaHNe KOMIIOHEHTOB,
BXOJISIIIIUX B CUCTEMY.

JenuMocTh — 00BEKT paccCMaTPUBAETCS B KAUECTBE COCTOSIIIIETO U3 AJIEMEHTOB.

@YHKIMOHAIBHOCTh — CO3/IaHUE CUCTEMbI O0YCIIOBJIEHO O0OBEKTUBHON HEOOXOAUMOCTBIO,
OHA CYIIECTBYET JUIs BBITIOJIHEHUS ONpeAeIeHHON (DYHKIIUU B Cpe/ie.

N3011poBaHHOCTh — KOMILJIEKC OOBEKTOB, 00Pa3yIOLIUX CUCTEMY, U CBSI3U MEXIY HUMH
MOXXHO OTTPaHUYUTh OT HX OKPYKEHHS M paccMaTpuBaTh OTAEIbHO. OTHOCHTEIBHOCTH
U30JIMPOBAaHHOCTH — YUYHUTBHIBACTCS BO3ICHCTBIE HAOIIONATENS U Cpelibl Ha OOBEKT M €r0 00paTHOE
BO3JICHCTBHUE UEPE3 FIEMEHTHI, ABJISIFOUIUECS BXOIaMH U BBIXOJIAMH.

Habmonaemocts — Bce 06€3 UCKIIIOUEHHUS BXOJIbI U BBIXObI CUCTEMBI JINOO KOHTPOIUPYEMbI
uccieaoBareneM-Ha0Iroaarenem, 1udo, mo KpaitHeil Mmepe, HaOII0AaeMBbI.

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

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

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

Hanuune cBsizeil — KOMIOHEHTBI CUCTEMBI CYLIECTBYIOT HE HE3aBUCUMO, & UMEIOT JIPYT C
JPYTOM OIpe/ieJIEHHBIE CBA3H.

Oprann3oBaHHOCTh — DJIEMEHTHI (YaCTH) CHCTEMbI B3aUMOCBSI3aHBI U B3aHMMOJICHCTBYIOT
orpezieieHHBIM 00pa30M, OpraHU30BaHbl B IPOCTPAHCTBE U BPEMEHH.

CTpyKTYpHOCTb — OTHOCUTEIILHO YCTOMYUBBINA, N3MEHSIIOUTUICS B IPOCTPAHCTBE U BPEMEHU
Croco0 BHYTPEHHUX CBS3€W U OTHOIIEHHMI CUCTEMBI, KOTOPBIN omnpesenseT ee G yHKIIMOHAIbHYIO
JIeSATEIbHOCTD.

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

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

MHO0KeCTBEHHOCTh, CIOKHOCTh CHCTEMBI — BO3MOXHOCTh U CJIOXKHOCTh HM300paKeHUs
HCCIIeTyeMOI CUCTEMBI B BUJIE BEpOATTbHON, MAaTEMATHYECKON MITH HHOU MOJICITH.

HeroxnecTBeHHOCTh, OTOOpakeHHsI — 3HAKOBash cUCTeMa HaOJrofaTens OTIWYHA OT
3HAKOBOW CHCTEMBI MPOSIBICHUS CBOMCTB OOBEKTAa M UX OTHOIICHWH, CJIEIOBATEIHHO, CUCTEMA
oTOOpakaeTcss ¢ TOMOIIBI0 TEPEKOJAUPOBAHMS B HOBYIO 3HAKOBYIO cucremy. [lpu 3ToMm
Hen30exHa MmoTepsi HHGOPMAIIHH.



HepapXxuuHOCTh — CHUCTEMa pacCMaTpPUBAETCS KaK JJIEMEHT CHCTEMBI 00Jee BBICOKOTO
MopsiiKa, a KaXxIblil e€e 3JIEMEHT — Kak cucrema. Hamuuume B cucTeMe HECKOJIbKUX YPOBHEM,
IIOAYMHCHHBIX I10 HI/ICXOI[HH_IGI\/II, CO CBOMMH 30HaAMH OTBCTCTBCHHOCTH, pecypcaMH, JIOKAQJIBHBIMH
HEeIIMU. DTO YIOPSA0YEHHOCTH TI0 CTETICHH MTOAYMHEHHOCTH.

3Mep[[)KeHTHOCTb, I/IHTeraTI/IBHOCTB — HpI/IHL[I/IHI/IaJIBHaH HECBOOAUMOCTH CBOI>’ICTB CUCTEMBI
K CyMME CBOWMCTB COCTaBIIIOIIMX €€ »dJeMeHToB. Cucrema o00JiagaeT CBOHCTBAMH,
OTCYTCTBYIOILIUMHU Y €€ 3JIEMEHTOB. [1]

KadecTBeHHBIC K€ M KOJTUYECTBEHHBIE OMMCAHUS OCOOCHHOCTEH, MPUCYIINX TEM HJIH WHBIM
TUIIaM CHUCTEM, cnez[yeT OTHECTU B OTI[GHBHyIO I‘pyHHy M Ha3BaTb XapaKTepI/ICTI/IKaMI/I CUCTEM.
XapaKkTepUCTUKU OTIEIBHBIX BHJIOB CHCTEM SIBIISIOTCS MPOJODKCHHEM, pa3BUTHEM HX
00IIIECHCTEMHBIX CBOMCTB.

3aoanue

BeiGepute cucremy. Omnummure, ¢ Kakoi HMMEHHO TOYKM 3peHUs Bbl Oynere eé
aHanmu3upoBaTh. Omnpenenurech, KaKMMH CBOMCTBaMHU 00JamaeT Bama cucTtemMa. AKKypaTHO
BBIMIOJIHUTE OMNMCAHUS TPAaHULl CUCTEMBI, OKPYXAlOLIeH CUCTEMY Cpedbl U KOHKPETH3UPYITE
oOuiecucTeMHble cBoicTBa. CxeMaTH4eCKH M300pa3uTe KaKUMHM 3HAYUMBIMU C TOYKU 3pEHUS
UCCIIEIOBATENsl CUCTEMbI BUJIAMH BEIIECTBA, YHEPTUU M MHPOPMALIUU CHCTEMa OOMEHHUBACTCS C
OKpYKaIOIIEH Cpeiou.

Pesynbrar npeacraspTe B BUJIE OTYETA.

Konmponwsnuvie 6onpocut

Yro Takoe cucrema?

Kakwue ObiBatoT cuctembl?

Kakue cBolicTBa XapakTepHbI AJIs1 CUCTEM?

W3 yero cocrout cucrema?

Uto 03HauaeT BRIPAXKEHUE «HU3YUUTh CUCTEMY»?

UYro Takoe (PyHKIIMOHUPOBAHUE CHCTEMBbI?

Kakue cBoiicTBa cCCTEMBI OIPENETSAIOTCS €€ 3JIEMEHTHBIM COCTaBOM?

Kakum 00pa3oM npou3BOAUTCS OIpeIeIEHUE SJIEMEHTHOI'O COCTaBa CUCTEMBI?

Yro Takoe CBA3b MEXY dJIEMEHTAMU CUCTEMBI?

0. Uro onpeaenser HATMYKUE CBSI3U MEXKIY FIE€MEHTaMU CUCTEMBbI?
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DJIeMeHThI CHCTeMBbI U cBs3b Me:k1y HUMH. Kiiaccuukanms 3j1eMeHTOB M BU3yaau3anusi

CTPYKTYPBI CHCTEMBbI

BN wNE

Llenv pabomot

O3HaAKOMUMBCSL ¢ NOHAMUAMU DTIEMEHMO8 CUCMEMbl, BUOAMU U CNOCOOAMU C8A3ell MeHCOY
Humu. M3yuums memooul epaghuyecko2o npedcmasieHus 6HympeHHel CmpyKmypbl CUCHEMbI.

Hudhopmavyus

Jliobas cucrema mnogmaérca onucanuio. CyliecTBYyeT TpU OCHOBHBIX BHJA ONMUCAHUS
cUCTeMBI: MopdoJoruueckoe, GyHKIMOHATbHOE, UH()OPMAIIMOHHOE.

NudopmanmonHoe ommcanwe maeT mnpeacTaBieHue o0 oOmeHe wHOOpMAIuen Mexmay
YacTAMH CHUCTEMbI, CHCTEMOW U BHeMmHeW cpenoil. Ommcanue MO3BOISAET CYIUTH 00
MH(POPMALIMOHHON  yNMOPSANOYEHHOCTH cucTeMbl. IIpu 3TOM OOBIYHO OHpEnENsoT Mepy
XA0THYHOCTH WM YHOPSJI0YEHHOCTH CHUCTEMBI M €€ MH(POPMALMOHHBIA MeTabonu3Mm (oOMeH
uH(pOpMAaIUK CO CPeIoi).



@YHKIMOHAIBHOE OMUCAHNE CUCTEMBI OTPAKAET €€ MapaMeTPhl, IPOUCXOIAIINE TPOLIECCHI
U uepapxuio cucteMbl. OHO JJaeT BO3MOXKHOCTh OTBETUTH Ha BOIPOC, JJISl UETO MpeJHa3HaueHa
cucremMa. B Ooiee mmMpokoM cMbicie (QYHKIMOHAIbHOE OMNHMCAHUE IMO3BOJISIET OICHUTh
3HaYUMOCTh CHUCTEMBI B €€ KOHKPETHON (YHKIIMM U BO3CHCTBHE HA BHEIHIOIO Cpeay (CBSI3U C
Opyrumu cuctemamu). [Ipu 3ToM QyHKIUSI CUCTEMBI BBIIOIHSAETCS, €CIH MapaMeTpbl CHCTEMBI U
IPOLIECChl OTPaHUYEHBI MpejesiaMi, BHE KOTOPBIX CHUCTeMa paspyliaeTcs JIMOO paauKaibHO
MEHSET CBOU CBOMCTBA.

Mopddonoruueckoe onucaHue JaeT OTBET Ha BOIPOC O TOM, U3 KaKUX 3JIEMEHTOB COCTOUT
cucrema. OHO onpezessieT ITyOrHy onucanus (BIOOp 3J€MeHTa, BHYTPh KOTOPOTO ONKCAHHUE HE
MIPOHHMKAET), KOMITO3UIIMOHHBIE CBOMCTBA (CrocOo0 OOBEIMHEHMSI DJIEMEHTOB B CHCTEMY) W
3 PEKTUBHOCTH BHINMOJIHEHHS (DYHKIINHU, HA KOTOPYIO BIUSIOT UCKAKEHUS M HETIPETyCMOTPEHHbBIE
notepu uHopmanuu. [5]

Mopddomnoruueckue cBOHCTBAa CUCTEMBI CYIIECTBEHHO 3aBHCAT OT XapaKTepa CBA3EH MEXTY
anementaMu. [loHsiTHe CBsI3M BXOAMT B Jt00oe ompeneneHue cucreMbl. OHO OJTHOBPEMEHHO
XapakTepu3yeT U CTpOeHHe (CTaTuKy) M (YHKIMOHHpPOBAaHUE (AWHAMHKY) cUCTeMBl. CBs3u
o0OecrieunBalOT BO3HUKHOBEHHWE U COXPAaHEHUE CTPYKTYpbl U CBONCTB CUCTEMBI. BbioensroT
UH(POPMALIMOHHBIE, BEIIECTBEHHBIE M SHEPTETUYECKHIE CBS3H, OTPENIEISISt X B TOM )K€ CMBICIIE, B
KaKOM OBLIH OIpPEJIECTICHbI JIEMEHTHI.

XapakTep CBA3M ONpENENsieTcs yAEIbHbIM BECOM COOTBETCTBYIOLIETO KOMIIOHEHTA (MU
1eneBor QyHKIUEH).

CBs13b XapaKTepu3yeTcs:

— HampaBJICHHUEM,
—  CHIJIOH,
—  BUJOM.

ITo nepBBIM ABYM IPU3HAKAM CBSI3M J€JIAT HA HAIIPABJICHHbBIE U HEHAIIPABJIEHHBIE, CUJIbHbIE
u cnalble, a MO BUAY — MOJYMHEHMS], MOPOXKACHUS (TEHETHUECKUE), PAaBHOIPABHBIC U CBS3U
yIpaBJIeHUS.

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

[TpsMble cBsA3M MpeaHa3HaueHBb! JJIS MepelayM BellecTBa, SHEPruu, HHGOpMAIMKU WIH UX
KOMOMHAIIMM OT OJHOTO 3JIEMEHTa JAPYroMy B COOTBETCTBUM C IOCJIEI0OBATEIbHOCTHIO
BBITTOJIHSAEMBIX (DYHKITHIA.

OdeHb BaXHYIO pOJIb WrpatoT oOOpaTHbIE CBS3M — OHHM SIBISIOTCS OCHOBHOM
CaMOPETYJIMPOBAHUS M Pa3BUTUS CHUCTEM, MPHUCIIOCOOJIEHUS HUX K H3MEHSIOIIUMCS YCIOBUSIM
cymecTBoBaHusl. OHH B OCHOBHOM CIY)XaT JUId YIpaBiIeHUs TIpolieccaMu M Haubosee
pacrpocTpaHeHbl MH(OpMAIIMOHHBIE OOpaTHBIE CBS3H.

HefliTpanbHble CcBA3M HE OTHOCATCS K (YHKIUOHAJIBHOW JESITENbHOCTH CHCTEMBI,
HEeNnpeaCcKa3yeMsl U ciydaiiHbl. OHAKO HENTPaIbHBIE CBSI3U MOTYT CHITPATh ONPEJECICHHYIO POJIb
OpU aJanTali CHCTEMBI, CIY>KUTh HCXOIHBIM pecypcoM g (OPMHUPOBAHUS MPSIMBIX U
00paTHBIX CBS3EH, SBIATHCS PE3EPBOM.

KauecTBo cBs3M ompenesnseTcs ee NpormycKHOW CIOCOOHOCTBIO U HA/IEKHOCTBIO.

Mopdomnoruueckoe OMUCAHWE MOXKET BKIIOYATh YKa3aHUS Ha HajJUyue M BUJ CBS3H,
coJiepKaTh OOIIYIO XapaKTEPUCTHKY CBSI3H JINOO NX KaUeCTBEHHBIE U KOJIMYECTBEHHbBIE OLIEHKH.

Takum 00pazom, MOPGOIOTHUECKOE OMUCAHNE OTPAXKAET COCTAB CUCTEMBI U CBS3H MEXTY
ee 3JIEMEHTaMHU, MTO3BOJISIET IOCTPOUTDH UEPAPXUUYECKYIO CTPYKTYPY CUCTEMBI. [5]

BHyTpeHHee ycTpoHCTBO CUCTEMBI MPECTABIIAET COOOM €AMHCTBO COCTaBa, OpraHU3aluu U

CTPYKTYpBI cucTeMBI. COCTaB CHCTEMBI CBOJIUTCA K IOJHOMY IIEPEYHIO €€ JJIEMEHTOB, T.€. 3TO
COBOKYITHOCTb BCE€X DJJIEMEHTOB, M3 KOTOPBIX COCTOMT cucTeMa. (COCTaB XapaKTepusyeT
60raTcTBO, MHOr0OOpa3ue CUCTEMBI, €€ CI0KHOCTb. [Ipupoaa cucTeMbl BO MHOTOM 3aBHCHUT OT €€
COCTaBa, U3MEHEHHUE KOTOPOro IPUBOAMUT K M3MEHEHUIO CBOMCTB cucreMbl. Hampumep, MeHss
COCTaB CTaJlld TNpH J00aBKE B HEE KOMIIOHEHTA, MOXHO IOJIyYUTh CTalb C 3aJaHHBIMU
cBoiictBamu. CocTaB Kak ONpEAETICHHbIM Ha0Op YacTeil, KOMIIOHEHTOB 3JIEMEHTOB COCTABIISET
CyOCTaHIIMIO CHCTEMBI, OH SBISETCS HEOOXOIMMON XapaKTepPUCTUKOW CHUCTEMBI, HO HeE



noctatouyHo. CHCTeMBbl, HMMEIONIUE OJMHAKOBBIM COCTaB, HEPEOKO O00JaJal0T pa3HBIMU
CBOMCTBaMH, TIOCKOJIBKY JJIEMEHTBHI CHCTEM: BO-TIEPBBIX, HUMEIOT PAa3IMUHYI0 BHYTPEHHIOIO
OpraHu3alnuio, a BO-BTOPBIX, II0-pa3HOMY B3aMMOCBs3aHbl. llodToMy BBOZAT ewWE nABe
JOITOJIHUTCIIbHBIC XapaKTepI/ICTI/IKI/II OpI‘aHI/I3aLII/ISI CUCTCMBbI U CprKTypa CUCTCMBI.

CTpyKTypHBIE IPEJICTABICHUSI SIBIISIFOTCS CPEACTBOM HccieioBaHus cucteM. OJIHY U Ty XKe
CHCTEMY MOKHO TMpPEICTaBUTh PA3JIMYHBIMH CTPYKTYpamu, HEOOXOIUMBIH BBIOOP KOTOPBIX
00yCJIOBJIEH COJIEp)KAaHHEM HCCIICAOBAaHHUM, MPOBOJUMBIX Ha JaHHOM dTane. [IpuHsAThIi criocod
ONHUCAHM CTPYKTYp — Tpaduueckoe wu300paxeHue. PaccMOTpUM OCHOBHBIE CIIOCOOBI
IIPEICTABIICHUS CTPYKTYD.

CereBble CTPYKTYpHI MPEJCTABISAIOT OTOOPaKEHHE B3aUMOCBS3H OOBEKTOB MEXKIY COOOM.
WX mnpuMeHSIOT i TPEACTaBICHUS OpPraHU3allMOHHBIX CTPYKTYp, M HU300paKeHHS
CTPYKTYPHBIX CXEM CHCTEM, Ui IMpeacTaBieHHUss MH(opManuoHHoro obdecneueHust u 1. 1. C
IIOMOILIBI0  CETEBBIX CTPYKTYp OTOOpaXKaroTCs MPOCTPAHCTBEHHBIE B3aMMOCBI3U MEXITY
3JIEMEHTaMHU, KaK [IPaBuiIo, OJHOIO HEPAPXUUECKOTO YPOBHSL. [6]

Paznnuaror CJICAYHOIINEC BUJBI CCTCBLIX CTPYKTYP:

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

KonbueBass crpykrypa (UMKJIMYECKasi)) UMEET 3aMKHYThlE KOHTYpPbl B COOTBETCTBYIOLIMX
rpadax. C HOMONIBbIO MUKIUIECKUX CTPYKTYP U300paXKarOTCs CXEMbI IIUPKYIISIIIAA HHPOPMAITUH B
cucremax (puc. 30).

HpeBoBugHasi CTPYKTypa MpeACTaBIsieT Co00M 0ObeIuHEHWEe MHOTHX JIMHEMHBIX
NOACTPYKTYp (puc. 3B).

O-0-0-O0 %0
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Pucynok 3. Buasl ceTeBbIX CTPYKTYp

O06o0meHHas ceTeBasi CTPYKTypa XapaKTEPU3YETCs] MHOTOYUCICHHBIMHA MEXAJIEMEHTHBIMU

cBs3sMH (puc.4).



Pucynox 4. O606ménHas cereBasi CTpyKTypa

Hepapxudeckue CTPYKTYpBl MPEICTAaBISAIOT COOOM  JEKOMIO3HMIMIO CHUCTEMBI B
npoctpancTBe. [IpuMeHsroTCS, MpeXxae BCero, JUis ONUCAHUS TOAYMHEHHOCTH 3JIEMEHTOB B
CTPYKTypax yHpaBieHHA. TepMUH «HepapXus» O3HAa4aeT COMOMYMHEHHOCTh, IOPSI0K
HNOAYMHEHUS] HU3IIMX 110 JOJDKHOCTH JIUI] BBICIIUM. B HepapXuuecKux CTPyKTypax BasKHO JIHIIb
BBIJICJICHUE YPOBHEH COMOJYMHEHHOCTH, a MEXKIy YPOBHSAMH M MEXIY KOMIIOHEHTaMH B
npezenax ypoBHs, B IPUHIIUIIE, MOTYT OBITh JIIOOBIE B3aMMOOTHOILICHUS (puC. 5).

Pucynok 5. Mepapxuueckas cTpykrypa

DNEMEHTBl TPEJICTaBISIOT COOOW KUPIMUYUKH, W3 KOTOPBIX CTpouTcs cuctema. OHH
CYIIIECTBEHHO BJIMSIIOT HA CBOMCTBA CUCTEMbI, B 3HAUMTEILHOW CTEIIEHU ONPEICISIOT €€ IPUPOLY.
Ho cBoiicTBa cucTeMBI HE CBOISTCSA K CBOMCTBAM DJIEMEHTOB.

Kak MBI y’xe 3HaeM, 2JIEMEHT — 3TO Jajiee He Pa3jIokKUMasi €MHULA [IPU JTaHHOM CIIoco0e
pacwIeHeHMs, BXOJAINAs B COCTaB cUCTeMbl. Hamnume cBs3eld MEXIy JJE€MEHTaMH BEIET K
MOSIBJICHUIO B 1IEJIOCTHOM CHCTEME HOBBIX CBOMCTB (3MEPIKEHTHOCTD), HE MIPUCYIINUX dJIEMEHTaM
B OTJEIBHOCTH. B CHIIy 3TOTr0 MOAMHOKECTBA MIEMEHTOB CUCTEMBI MOTYT PaCCMaTPUBATHCS KAK
MOJICUCTEMBI. DJIEMEHTAPHOCTh OUYE€HBb TECHO CBA3aHa C MPUHIIMIIOM HEUCUEPIIAEMOCTH MaTEPUH —
OIHUM U3 (YHAAMEHTAIBHBIX MPUHLIUIIOB MHUPOYCTPOMCTBA. [l 3IEMEHTOB CHUCTEMBbI
XapaKTepHbl HEKOTOPBIE CBOMCTBA.

Ceoiicmeo — 310 BXOXICHHUC BCIIMU, OJICMCHTA B HeKOTOPBII\/'I KJ1acc Bemeﬁ, Korga HC
o6pa3yeTC$1 HOBBIM OpeaAMCT; XapaKTCPUCTHKA, MPUCYIIad BCIIaAM U ABJICHUAM, IMO3BOJIAIOIIASA
OTJIMYATh WU OTOXKIECTBIATh UX. Bce 3eMEHTHI O6J'IaIIaIOT ABYMS BHIaMU CBOICTB: IepBOC —
9TO 3JICMCHTAJILHOCTD IIPHU JAHHOM criocooe paCwWICHCHUS, BTOPOC, TOYHEC I'pYyIIIia CBOI>'ICTB, —3TO
CBOMCTBaA IMpUPOALI DJIEMCHTOB. Peur uger o TOM, YTO AJIA XUMHUYCCKHUX 3JICMCHTOB CBOMCTBEHHBI
BAJICHTHOCTb, aTOMHBIC BECA, JIA )KUBBIX OPraHU3MOB — MECTO B UCPAPXWH BUJ0B, AKTUBHOCTD,
JJI1 4€JIOB€KAa — CUCTEMA pOJ'ICfI, CTaTyCoOB, HCHHOCTGP’I, HHTCPCCOB U T.II. MHoroe B cucreMe
3aBUCHUT OT THUIIOB JJICMCHTOB. HOSTOMY B TCOpHUH CUCTEM 3HAYUTCIBbHYIO MCTOJOJIOTHYCCKYIO
POJIb UTPACT ITOCTPOCHUC Knaccn(bmcaunn 9JICMCHTOB.

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

Tabmuma 1. — Kmaccudukanms 31eMEHTOB 10 PeaKIIiy Ha BO3MYIIICHUE



Ha3BaHue

Ynpyrui

PednekcmBHbIN

MoTpebutens

OTTOprarens

NcToyHMK

MonnpeuenTopHbIi

MonunaddeKTopHbIN

XapaKTepucTuka

OpaHo3Ha4YHO
nepenaér BxoaHoe
BO34eicTBME Ha
BbIXoZ, (ABNAeTCA
nosropuTenem)

OcywecTtensaer
BHYTpeHHee
npeobpasoBaHue
BXO/Ja B BbIXOA, NO
Kakomy-1nbo
anroputmy

BocnpuHumaet
BXOAHOE
Bo3gelicTeme be3
obpa3oBaHus

BbIXOAHOrO («4épHas

Oblpa»)

He BocnpuHumaet
BXO4HOE
BO3JencTene
(oTKNOHSET €ero)

leHepupyeT
BbIXxOo4HOE
BO3JEencTBne B
oTCyTCTBUE
BXO4HOTO
(«paHTOMDY)

PednekcmBHbIM
3NEeMEHT C
HECKO/IbKMMU
BXOZaMM U OAHUM
BbIXO40M

PednekcnBHbIM
3/1€MEHT C OAHUM
BXO40M 1
HECKO/IbKMMMU
BbIXO4aMM

N306parkeHne

—~O

—)




HassaHue XapaKkTepuctmka

PednekcmBHbIlM

3N1EeMeHT C

HECKO/IbKUMU
MonnanemeHTt

BXOZaMM U

HECKONbKNMU

BbIXO4amu

MNoTtpebutens,

MNonunnotpebutens

BOCMPUHMMAIOLLMI 3 —>
BO34eMiCTBUSA NO

N306parkeHne

=S —=

HECKOJ/IbKMM BXO4aM

MCTOUHKK,

reHepupyroLLni
MonnncTouHmnK

HECKOJ/IbKO BXOA4HbIX

BO3JEeNCTBUI

[To maenuto apyroro cuctemuoro uccienosarens, FO.I1. Cypmuna [8], 31eMEeHTHI CUCTEMBI
MOTYT OBITh KJIACCU(UIIUPOBAHEI 110 00JIee MHOTOOOPa3HBIM OCHOBAHUSIM: 110 CTETIEHU POJCTBA —
TOMOTE€HHBII U TeTepPOreHHBIN; M0 CTENEHNU CAMOCTOATEILHOCTH — MPOrPAMMHBIH, aJalTUBHBIH,
WHUIIMATUBHBIN; 110 BPEMEHH CYIIIECTBOBAHUS - IIOCTOSIHHBIN, BPEMEHHBII; 10 POJIU B CHCTEME —
OCHOBHOI1, HEOCHOBHOM; 1O aKTUBHOCTH B CHUCTEME — aKTUBHBIM, MMACCUBHBIN; MO XapakTepy
BO3ZI€I>'ICTBH$I Ha CHCTCMY: OIPCACICHHBIC MWW IMPCACKA3YCMBIC W HCONPCACICHHBIC WA

HeIpeACKa3yeMble; 10 Xapaktepy (Tadnuia 2).

Ta6n1/1ua 2. —KHaCCI/Iq)I/IKaI_[I/IH QJICMCHTOB 110 Pa3JIMYHbBIM OCHOBAHUAM

OcHoBaHue
Knaccudukaumm T™n
MporpammHbIit
CreneHb .
AAanTMBHbIN
CaMOCTOATE/IbHOCTU
aflemeHTa
NHMUMaTUBHDIN
OnntenpHocTb NocToAHHbIN
CYyLLLECTBOBAHUA

BpemeHHbIi

BpemeHHan Mpownoro

dnemeHT
XapaKrepucTuka

[elncTByeT No *KecTKon
nporpamme

Obnapaet cnocobHOCTbIO
npucnocobneHuns

Obnapaet cnocobHOCTbIO
N3MEHATb
OeACTBUTENIbHOCTb

OTnunyaeTca OTHOCUTENIbHO
ANNTENbHbIM BPEMEHEM
cyuwecTtsoBaHuA

CyLuecTByOWMI BpeMeHHO

OcTancsa oT npoLwnbIx



OcHoBaHue
Knaccuoukaumm

NPUHAONEXKHOCTb

Ponb B cucrteme

AKTMBHOCTb B
cucteme

Xapakrtep
BO3JEeNCTBUA Ha
cuctemy

3aoanue

Twvn

(aTaBn3m)

Hactosauwero

byayuiero

OcHOBHOM

HeocHoBHOM

AKTMBHbIN

MaccuBHbIN

OnpeaenéHHbIn
nnu
npeacKasyemblit

HeonpeaenéHHbin
nnm
HenpeacKasyemMblit

dnemMeHT
XapaKTepucTuka
3TanoB ¥U3HU CUCTEMDI

XapakTepeH ana
HaACTOALLEro BpemeH#u
CyLLECTBOBAHMA CUCTEMDI

CsolicTBeHeH ans
byayuwiero AaHHoOM
CUCTEMBI
(MHHOBALMOHHbIN
3/1eMeHT)

UrpaeT rnaBHyto posb B
cucteme

MrpaeT BTOpocTENEHHYO
po/b B cUCTEME

Bosgeicreyer Ha
NPOLECChbl CUCTEMBI

Cna6o Bo3geiicTeyeT Ha
npoLecchbl cMcTembl

OKasblBaeT BMo/He
onpeaenéHHoe
BO3/4EeNCTBME Ha CUCTEMY

Oka3sbiBaeT
Henpeackasyemble
BO34€EMCTBMA HA cUCTEMY

BeiOpate cucreMy M mpoBecTH H3ydeHHe €€ CTpykTypbl. Crenate KpaTkoe

UH(POPMALIMOHHOE

n q)YHKI_II/IOHaJ'ILHOG OIIMCAaHUEC CHUCTCMBEI.
MOp(bOHOFI/I‘-ICCKOe HUCCICOOBAHUEC CHUCTCMBEI,

aneMeHTHOTO coctaa (Kapramosa u Cypmuna).

KOHmpOJ'leble 680NPOChL

BOooo~NoakwNE

Kaxum 06pa3oM MOryT OBITH OMHMCAHBI CUCTEMBI?

B 4ém cyTh MOp]oI0ruyecKoro onucaHus CUCTEMbI?
B uém cyTh MHGOPMAIIMOHHOTO ONIUCAHUS CUCTEMBI?
B uém cyTh QyHKIIMOHATBLHOTO OMMCAHUS CUCTEMBI?
Yro Takoe 31EMEHT CUCTEMBI?

UYT0 Takoe CBOWCTBO AJIEMEHTA CUCTEMBI?

Kakue cBolicTBa CUCTEMBI OIIPEAETSAIOTCS €€ 2JIEMEHTHBIM COCTaBOM?
Kak npounsBoautcs onpeneneHue 3eMEHTHOIO COCTaBa CUCTEMBI?
Yro Takoe CBA3b MEXKIY SJIEMEHTAMU CUCTEMBI?
0. Yro omnpenensieT HaIu4KUe CBA3H MEXKAY DJIEMEHTAaMU CUCTEMBI?

Bemmonuute  moapoOHOE

HUCTIOJIB3YA TIPCAJIOKCHHBIC KHaCCI/I(I)I/IKaLII/II/I



JlabopaTopnasi paGora Ne 3
OnpenesieHne wesm 1 3a1a4 cyumecrsopanus cucremsol. [locTpoeHue gepeBa neJieii u qepea
npoodaem

Lenv pabomot

Hayuumscs onpedenamo yenu u 3adauu cywecmeosanus cucmemwl. Oceoums epaghuyeckuii
Memoo nocmpoenus 0epesa yeiel u npooiem.

Hudpopmayusn

Llenb cuctembl — 00pa3 kenaeMoro OyayIiero COCTOSHUS WK OBEACHUs cucTeMbl. J1iis He
LEJICYCTPEMJICHHBIX CHCTEM LIeJIb MOXKET OBITh CPOpMyJIHpOBaHA TOJIBKO HAJCHCTEMOIl, T. €.
cucTeMoi Oosiee BBHICOKOTO YPOBHSI, a JAJiSl IeJIEyCTPEMIICHHBIX CUCTEM B (DOPMYIHUPOBAHUH U
YCTaHOBJICHUH IEIM MOTYT MPUHUMATh Y4acTUE OTAENbHBIC (YIPAaBIAIOIINE) MOJACUCTEMBI U
JJIEMEHTHI.

CymiecTByeT HECKOJIBKO KPUTEPUEB, KOTOPHIM JOJDKHA  OTBEYaTh  IPABHIBHO
chopMynMpoBaHHas 11eJ1b, 00BIYHO uX a00peBuatypy SMART:

— KoHKpeTHas (Specific);
— wum3MmepumMas (Measurable);
— noctmwkumas (Achievable);
— peamuctuunas (Realistik);
— orpanndeHHas 1o Bpemenu (Timed).
[Tpu 3TOM HYKHO TOHMMATh, YTO JIJIS HEKOTOPBIX CHCTEM, CBS3aHHBIX C U3YYEHHEM KOCMOCa

WIM MHKPOCpPE, TPUBEIEHHBIE KpUTEpUM OyAyT HMETh TaKKe BECbMa INPUOIM3UTEIbHBIN
XapakTep.

Cucrema B peanbHOI cpeie He MOXKET cylecTBoBaTh 0e3 npobiaem. Ilo cytu, mpobiemMsl
OTIPEEISAIOT Pa3BUTHE CUCTEMBI Ha MPOTSKEHUH €€ )KM3HEHHOTro HUKIa. OTaenbHbIE TPOOIEMbI
CIIOCOOHBI K KOOTIEpaIiH, YTO MOKET IPUBECTU CUCTEMY K COCTOSIHUIO Kpusuca. [1,9]

Kpusuc — cocrossHME, B KOTOPOM IIapaMeTpbl CHCTEMBI INPUHMMAKOT IOPOTOBBIE,
KpUTHYECKHE 3HA4YeHUs. B 3TOM COCTOSIHUM CTENEHb OPraHW30BAHHOCTU CHUCTEMBI PE3KO
CHU)KAETCS W BEPOATHOCTh BO3BpAILlEHUS K IMPEKHEMY CTaOUILHOMY COCTOSTHHIO HEBEJIMKA.
Cy1iecTBYIOT TpY BapHaHTa pa3peleHusi KpU3uca CUCTEMBI:

1) pacniag uiu rubennb CUCTEMBIL, IPU STOM €€ 3JIEMEHThI 3aXBaThIBAIOTCS IPYTUMH CUCTEMaMU;

2) pedopma - MOCTENEHHAs TMEPECTporKa s/pa, TEHOTHIA CHCTEMbI, BEAYIIas K TOSBICHHUIO
Ka4eCTBEHHO HOBOU CHUCTEMBI;

3) peBouonuA - pe3Koe, CKauKooOpa3HOe U3MEHEHHUE Apa CUCTEMBbI, KaTacTpO(UUECKUN Tepexo]
U3 OJIHOTO COCTOSIHMSI B JIpyTO€.

CocrosiHMe Kpu3nca 0OBIYHO JOBOJBHO PAa3pYIIMTENBHO AJS CHCTEMBI, TaK KakK Jaxke MpH
caMOM OJIarOTMPUSTHOM pa3BUTUU COOBITHIA, AJI1 BBIXOJAA M3 HETO0 CHUCTEME TMPUXOJIUTCS
M30BITOYHO PACXOJ0BATh UMEIONIMECS B €€ PacIoOpsDKeHUH pecypchl. [1oaToMy mpu m3ydeHUH
CHCTEMBI OOJIBIIIOC BHUMAHHE YACISICTCS TUArHOCTUPOBAHHIO TIPOOJIEM U H3yYCHUIO BEPOSTHBIX
CIoco0O0B UX YCTpPaHCHHUSI.
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JuarHoctuka npoOaeM — 53TO aHadU3 OCHOBHBIX MPUYMHHO-CIEICTBEHHBIX CBS3EH
KOHKpeTHOH curyanuu. CymiecTByeT JBa croco0a paccMOTpeHHs MpoOJeMbl: BO-TIEPBBIX,
npoOJaeMoil cuMTaeTcsl CUTyalMs, KOTJa IOCTaBJICHHBIC €M HE JOCTUTHYTHI, BO-BTOPBIX,
npoOJeMoil CUYMTAIOT CHUTYAalMIO MOTEHIMAJbHOH BO3MOXKHOCTH (YTO-TO JOJDKHO OBLIO
IIPOU30MTH, HO HE Iipou301LI0). [Ipu 3ToM noj cuTyanyeil IOHUMAETCsl PeaIbHOE MOJI0KEHUE JEl
OTHOCHUTEJIBHO ITOCTaBJICHHOH LIEJH.

Jlnarno3 mpoOieMbl — CIIOKHBIN MPOIIeCcC, KOTOPBINA BBITIOTHSAETCS B HECKOJIBKO 3TAIOB.

1. Oco3HaHue ¥ yCTaHOBJIEHUE CUMIITOMOB 3aTPYJHEHUM WM UMEIOLMXCcs Bo3MoXHOcTel. [Tpu
3TOM 0]l CAMIITOMOM IIOHUMAETCSI CTENIEHb IPOSBIEHUSI IPOOJIEMBI U €€ MTOCIEACTBHM.

2. Coop, aHayu3 BHEITHEH (OTHOCUTEIBHO CUCTEMBI) M BHYTPEHHEH HH(POPMAIIUH.

3. Beigenenne peneBaHTHOM WHPOpMAKMK. OTO BBIICJICHHUE JAHHBIX, OTHOCSAIIUXCS K
CYIIECTBYIOIIEH podiieMe, 1elu, IepUoay BPEMEHHU U T.1I.

4. BeisgBiienue IIPUYWH BO3HUKHOBCHHA HpO6JICMbI, aHaJlu3 OCHOBHOM IIPpUYKUHBI.

5. Onucanue npoOeMbl Ha TOCTYITHOM $I3BIKE, OTBEUAIOIINE HA BOMPOCH! KTO, YTO, KOTJa, TIE,
nouemMy, KakuM o0pa3oM, CKOJIBKO.

6. Ananu3 npoOsembl. Pe3ynbTaToM AaHHOTO 3Tana JUarHOCTUKU SIBJIISIETCS BBISICHEHHME THUIIA
npo6aemsl. [Tutep J{pykep BbLACISET YETHIPE TUTIA POOIIEM:

1) THN4HBIE;

2) TUIWYHBIE 110 CYTH, HO YHUKAIBHBIC 1151 JaHHOU CHCTEMBI;
3) yHUKaJIbHBIE;

4) HOBbIE TUITUYHBIE.

Tunuuneie npoOaeMbl pPelalTcs ¢ MOMOUIBI0 3alpOrpaMMHPOBAaHHBIX PEUICHUM, T.€. C
UCIIOJIb30BAHUEM YK€ M3BECTHBIX NIPaBWJ WIM MPUHLMIIOB K KOHKPETHOW CHUTYallUu.
VYHUKa/IbHBIE TPOOIEMbI HY)KJAI0TCS B IPUHATHH HE3alpOrpaMMUPOBAaHHBIX pereHHi. [9]

OcHOBHBIE METOJIbI aHanmu3a mnpobieM — rpadudeckue. [loctpoeHue: aepeBo mpobdiem,
JIEPEeBO IeNel U 3a/1a4, IepeBO pelIeHH, MPoQuIb MPUUKH U CTPYKTypHas quarpamma Mcukasa
«pBIOUH CKeIeT».

OcCHOBOH sl IOCTPOEHUSI BEPIIUHBI JIepeBa IeJied CTAaHOBUTCS HAOOP CTPATETHYECKUX
ueneil cucreMbl. CTpaTerMYecKd 3HAYMMBIE LEIUM — 3TO Yalle BCEro JIOJTOCPOYHBIE IIENH,
KOTOpbIE ONPEACIISAIOT HAMPABIECHUS CTPATETMUECKOTO Pa3BUTHS CUCTEMBI, JOJITOCPOYHBIE 1€,
CBSI3aHHBIE C MOAJIep)KaHueM (YHKITMOHUPOBAHUS CUCTEMBI.

JlocTrxkeHne CTpaTermuecKux Ieieil o0ecrneunBaeTcs AOCTIKEHUEM KaK OMepalMOHHBIX
(Ka)KTOTHEBHBIX ) TIEJIeH, TaK ¥ MPOECKTHBIX (OTHOPA30BbIX, YHUKAIILHBIX) IIeNEH.

[lenn HEOOXOAMMO THIATENBHO KIACCU(PUIMPOBATH W COOTBETCTBYIOUIMM 00pa3zom
CTPYKTYPUPOBATh B paMKax JHarpaMM - TakuM 00pa3oM, YTOObI OHH CTAaHOBUJIMCHh MaKCUMAaJIbHO
YETKUMU M TOHSATHBIMU MCCIIEIOBATENS.

B 1953 r. npodeccop Toxwmiickoro ynusepcurera Kaopy Mcukasa, o0cyxnas npobiaemy
Ka4yecTBa Ha OJHOM 3aBOJIe, CYMMHPOBaJ MHEHUE MH)KEHEPOB B (hopMe IuarpaMMbl MPUYUH U



pe3ynbraroB. Co BpeMEeHeM luarpaMMy HayaJld MCIOJIb30BaTh Ha MPAKTHKE, U OKa3alach BeCbMa
MOJIE3HON M B UTOTE MOJyyMsia UIMPOKOE PACIpOCTpPaHEHHWE BO MHOTMX KoMmnaHusx Smnoxuu. B
JTAIbHEUIEM BKIIOYEHA B STMOHCKHM MPOMBINUIEHHBINM cTraHaapT (JIS) Ha TepmuHONOrHio B
00J1acTH KOHTPOJISI KAUeCTBA U OIPEIEISIETCA B HEM CIEAYIOLUM 00pa3oM: Juarpamma puurH U
pe3yJbTaTOB — JUarpamMma, KoTopasl MOKa3bIBaeT OTHOIICHHE MEXAY MOoKa3zaTejleM KadecTBa U
BO3/ICHCTBYIOMMMU Ha Hero (akTopamu. [9,10]

Huarpamma McukaBa (IpUYMHHO-CICACTBEHHAs AWarpaMMa) — HMHCTPYMEHT KadecTBa,
CITy KAl JUTsl HATJISAHOTO MPEACTABICHUS TPUUYNHHO-CIICACTBEHHBIX CBSI3eH MEXIY 00bEKTOM
aHAIM3a W BIMSIONIMMH HAa HEro (QakTopaMu, OOECIEeYMBAIOIINN CHUCTEMHBIA MOAXO] K
onpezeneHui0 (akTUYECKUX NPUYUH BO3HMKHOBEHHUs mpobieM. Takxke [[uarpamma HMcukasa
UCIONB3YETCSl NIl NEPBOHAYAIBHOTO PAHKUPOBaHUS (OMpeAesieHUs 3HAaYMMOCTH U CHJIBI
BIUSHUS) (HaKTOPOB, BO3ACUCTBYIOMIMX HA UCCIEAyeMbIil 00BEKT U BBHIOOpA MPUOPUTETOB IS
yCTpaHEHHs MPOOJIEMbl WM YIIy4IIEHHUS TTOKa3aTels.

Koneunoit OCJIBIO UCIIOJB30BaHUA MCTOJa <(I[I/Ial"paMMa HcukaBay saBisercs:

e  BBISIBIICHHE BCEBO3MOXHBIX (DAKTOPOB, BIUSIOMINX HA OOBEKT aHAIN3a;

e  BH3yallU3allUs MPUUYMHHO-CJIEICTBEHHBIX CBA3CH;

e pacmpenelieHne IPUOPUTETOB JIJISl aHAJIM3a U PELIEHUS OCTABICHHON 3a/1aul HA OCHOBE
orpezieNieHUs] OTHOCUTENbHOM 3HAUMMOCTH (DAKTOPOB, ¥ UX PAHKUPOBAHUSL.

«Mo3roBoii mrypm» (anri. brainstorming) — oauH U3 Hanboyiee MOMYISPHBIX METOJIOB
CTUMYJIMPOBAHUSI TBOPUYECKOW aKTUBHOCTH. [103BOJNI€T BBISIBUTH MPUUYMHBI U MOMOTAaeT HAWUTH
pelIeHHE CIIOXKHBIX MPOOJIEM IMyTeM MPUMEHEHMs CIEHUANbHBIX MpaBwil oOcyxiaeHus. Meron
MO3roBoro mrypma Obul co3naH B 1941 romy Anekcom OcOOpHOM — COTPYIHUKOM
aMEpPUKAaHCKOTO PEKJIAMHOT0 areHTcTBa cyneprpodeccuonanoB «BBD&O».

Pexomenaauuu 1Jisi IpoBeeHHs] MO3rOBOr0 LITYPMa Mepejl MOCTPOeHHeM THATPaAaMMbI
Hcuxasa:

1) onpenensieM mpobieMy, TPEOYIOIIYIO PEIICHHs TIaBHBIA KPUTEPUN KavyecTBa JTOrO Iara —
SCHOCTh (POPMYIHPOBKH U OJTHO3HAYHOCThH TPAKTOBKU MPOOIIEMBI;

2) HauMHAeM TPeBAPUTEIbHBIN ITal 00CYKICHHS, KOT/Ia COOMPAIOTCS BCE 3aMHTEPECOBAHHBIC
YUaCTHUKHU KOMaHJbl, paclpeiensieM, KTO M3 HUX Kakyl poib OyAeT HCIONHATH MpHU
00CyXeHUU (BEIYIIUI/KypaTop, MOMOIIHUK, TEHEpaTophl HAEH, HaOmomarend U T.1.),
PEKOMEHIyeMbIH pa3Mep TPyHIbl — 5-9 yenoBek;

3) chemyromuii mar — Tarn reHepay Hael; Bo BpeMsi paboThl BCE YYaCTHUKH JIOJDKHBI BUICTh
npexze Bcero chopMyIUpOBaHHYIO IpoOjeMy, a He JApYyr JApyra; 3ajaya BEAYIIEro — He
JIOITYCKaTh HUKAKOW KPUTHUKH WA JTUCKYCCHA BO BPEMs TEHEPHPOBAHUS HICH, HETATUBHBIX
BBICKA3bIBAaHU B MOJIB3Y YK€ BHICKA3aHHBIX MOTCHIIMATBHBIX PELICHHIA;

4) MOMOIIHUK JO0JDKEH (PUKCHPOBATh BCE BHIIBUHYTHIC HJICH;

5) moKHA TOJIePKUBAThCI aTMocdepa KOMaHIHOW pabOThI B Pa3BUTHHM YXKE BBICKa3aHHBIX
YIeHaMU KOMaH bl MBICIIEH;

6) HET HUKAKUX OTPAHWYCHHUN HAa PEATUCTHYHOCTh BBICKA3BIBACGMBIX HCH, MPUBETCTBYIOTCS
ato0ble, Naxe camble abCyplHble WA, HU OJHA HJAEs BO BpeMs JTala «reHepalun» He
OTBEpraercs;

7) MPHUBETCTBYETCSI KAK BO3MOXKHO 0OOJIbIIIEe KOJMUYESCTBO BBIIBUTACMbIX HIICH; YeM OOJIbIle HCH
OyJeT mpenokKEHO, TEM BBIIIE IIAHCHI, YTO CPEAN HUX WU UX KOMOWHAIMHI OKaxeTcs uies
YCTIENIHOTO PEeIeHuUs MPOOIEMBI;

8) 4jIeHOB KOMaH/BI CIEAYeT TCHUXOJOTHYECKA TOOIIPSTh IS PACKPBITHS TBOPYECKOTO
MOTEHLUANA;

9) nmunaM pyKOBOJSILErO COCTaBa, BXOMSAIIMM B KOMaH/y, HE PEKOMEHAYETCS BBICKAa3bIBATHCSI
NEPBBIMHU, AHAJIOTUYHO U YEJIOBEK C CaMO cTapiiel JOKHOCThIO B KOMaH/IE HE JOJDKEH ObITh
BEAYIIMM/KYPaTOpOM IITypMa;

10)  3aKIFOYMTENBHBIN IIar - oOCYKICHHWE WAEH, M1 TOro 4ToObl OTOOpaTh nyduinue. Bcee
3a(UKCUPOBAHHBIE WM HEOOXOAMMO TPOAHAIM3HPOBATh, YYUTHIBAsS  OYECBHUIHBIC



OTpaHUYEHUS, HAIPUMED, TAKUE KaK BPEMs, YEJIOBEUECKUE PECYPChI, CTOUMOCTh PEaTH3aliH.
[10]
IIpaBuia nocrpoenust Auarpammel Ucukasa

1. Tlpexxae uem mpuCTynarh K MOCTPOEHUIO TUArpaMMbl, BCE YYaCTHHUKM JOJDKHBI NMPUUTH K
€IMHOMY MHEHHUIO OTHOCUTENHHO (POPMYITHPOBKH MPOOIIEMBI.

2. V3yyaemas npoOiema 3aruchiBaeTcsl ¢ IPaBOil CTOPOHBI B CEPEUHE YHCTOr0 JUCTa Oymaru u
3aKJIF0YAeTCs B PaMKy, K KOTOPOH ciieBa MOAXOAMT OCHOBHAs FOPU30HTAIbHAs CTPENKa —
«xpeber» (nuarpammy Mcrkapa 13-3a BHEIIHETO BHJIAa YACTO HA3bIBAIOT «PHIOBMM CKEIETOM).

3. Hanocstces rinaBable mpuyrHbI ((akTopsl 1 mopsaka), BIUsIONE Ha TpobdiaeMy, - «Oobiine
KocTu». OHM 3aKJIFOYAIOTCS B PAMKH U COEAMHSAIOTCS HAKIIOHHBIMU CTPEJIKaMU C «Xpe0TOM.

4. Jlanee HaHOCATCS BTOPUYHBIE MPUUUHBI ((PaKTOPHI 2 TIOPsI/IKA), KOTOPBIE BIUSIOT HA TJIaBHBIC
npUYMHbL («OOJIBIIME KOCTH»), a T€, B CBOIO OYEpEllb, SBIAIOTCSA CIEICTBHEM BTOPUYHBIX
OpUYHH. BTOpUYHBIE MPUYMHBI 3aUCHIBAIOTCS M PACIIONIAralOTCsl B BUJE «CPEIHUX KOCTEH»,
IPUMBIKAIOIIUX K «00nbIuM». DakTopsl 3 NOPsIKA, KOTOPbIE BIMUAIOT HA IPUYMHBI YPOBHS 2,
pacrosiaratoTcsi B BUA€ «MEJKHX KOCTei», MPUMBIKAIOMUX K «cpenHum», u 1. 1. (Ecau Ha
JarpaMMme IpUBEIeHbl He BCE PUYMHBI, TO OJIHA CTPEJIKA OCTABJIAETCS MyCTO).

5. Ilpu aHanm3e JODKHBI BBISBISATHCS M (UKCHPOBATHCS BCe (AKTOPHI, JaXKe T€, KOTOPHIE
KaXyTCsl HE3HAUUTEJIbHBIMH, TaK KaK 11€Jb AUarpaMMbl - OThICKaTh Haubojee BEepHbIN MyTh U
3 PEKTUBHBIH CIIOCOO pemIeHNus TPOOIEMBI.

6. IIpuunnbl ((hakTOphl) OLIEHUBAIOTCS M PAHXKHUPYIOTCA MO UX 3HAYUMOCTH, BBIAEIAS 0CO00
Ba)KHBIE, KOTOPBIC IPEAINOJIOKUTEIFHO OKAa3bIBAIOT HAWOOJIbIIEe BIHMSHHE Ha ITOKa3aTellb
Ka4yecTBa.

7. B nmarpamMmy BHOCHUTCS BCS HeoOxonumas WH(OpMaus: ee Ha3BaHWE, HAUMEHOBaHHUE
U3/IeNusl, UMeHa YYaCTHUKOB, J1aTa U T. 1.

OKpy:KeHue Yenose O6opyaoBaHu
Mpobnem
Martepuan U3mepeHun TexHonorua
Mpr4nHbI

Pucynox 6. lllabmon auarpammer Mcukasa

»Yenosek (Man) — mpWYMHBI, CBS3aHHBIE C YEJIOBEUECKHUM (HAKTOPOM; BCE, KTO BOBJICUEH
B ITpOLIECC.

» Mammwmubl,  obopymoBanue (Machines) —  mOpuUYMHBI, CBS3aHHBIE C  O0OOPYJIOBaHHEM;
ObopynoBaHue: KOMIBIOTEPHI U HHCTPYMEHTHI, HEOOXOJUMBIE [Tl BBITIOJIHEHUS pabOoThI.

» Matepuaiel (MaterialS) — mpuumHbI, CBSI3aHHBIE C MaTepHalIaMH; ChIPbE, KOMIUIEKTYIOIINE,
KaHIITOBAPHI, CJIOBOM BCE, UTO HYXHO JJIS IPOU3BOJICTBA KOHEUHOT'O MIPOAYKTA.

* Metonsl, TtexHosorusi (Methods) — mnpuumHbBI, CBA3aHHBIE C TEXHOJOTMEW padoOTHI, C
OpraHu3aIyel mpoIeccoB; MPaBuiia U MPOLEAYPHI, 3aKOHBI.

» I3mepenus (Measurements) — mpu4HHBI, CBSI3aHHBIE C METOJaMH H3MepeHus. JlaHHBIE,
MOJTy4aeMble B XOJI€ BBIMOJIHEHUS pabOThI, KOTOPBIE HCIIONIB3YIOTCS JUIs OLIEHKHU KayeCTBa.



- Opr)KeHI/IGI JaHHBIC, MTOJIYYAaCMbIC B XOJAC BBIITIOJIHCHUSA pa60T51, KOTOPBIC HUCIIOJIB3YIOTCA IJIA
OIICHKH Ka4dcCTBa.
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Pucynox 7. IIpumep nuarpammsl Mcrukasa

3aoanue

Mna eviOpanHoOu cucmemvl, UCHOIL3YS MEMOO «MO3208020 WMYPMAy onpedenume
Haubosee 3Hauumvle npoodiemvl (2-3), npenamcemayrowjue 00CMUNCEHUIO CUCMEMOU 3A8/IeHHOU
yenu, a zamem oghopmume >3mu npooOreMbl, ¢ YUEMOM BbIZbIBAIOWUX UX HPUYUH, 8 6BUde
ouazpammul Ucukasa.

A.]'Il"OpI/ITM MOCTPOCHUS:

Iar 1: Onpenenure o0bEKT aHanu3a. Hanumure ero Ha YyucToM jucTe Oymard.

Ilar 2: 3akmrounTte ero rpaguyeckd B HpsAMOYyroibHUK. CleBa HampaBo MpPOBEANUTE
npsMyro JHHHMIO («xpeber»). [lanee HanummMre TiaBHbIE (DAKTOPbI, KOTOpPHIE BIHUSAIOT Ha
HoKa3aresb KauecTBa, 3aKJII0UYNUTE UX B IPSIMOYTOJIbHUKU U COEJUHUTE C «XpEeOTOM» CTpelKaMH (B
BU/JIE) «OONBIINX KOCTEN XpeOTay.

Hlar 3: Hanummre npuuuHbl (BTOPUYHBIE), BIUAIONINE HA TJIaBHbIE MPUYUHBI («OOJIbIINE
KOCTH»), M PACTOJOXHTE WX B BHJIE «CPEIHHX KOCTEH», MPUMBIKAIOIIUX K «OOJBIIIMY.
HanumuTe npuyMHBI TPETHYHOTO MOPSIKA, KOTOpBIE BIUSAIOT HAa BTOPUYHBIE NPUYMHBL, H
PAaCIOJIOKUTE UX B BUJE "MEJIKUX KOCTEH", MPUMBIKAIOIIUX K «CPETHUM.

Hlar 4: IlpopamwxupyiiTe (GakTopbl MO WX 3HAYUMOCTH M BBIJEIUTE 0CO0O BaKHBIE,
KOTOPBIE MPEIMOI0KHUTEIHHO OKa3bIBAIOT HANOOJIbIIEE BIMSHUE Ha IMOKa3aTellb KauecTBa.

Ilar 5: 3anummuTe BCIO HEOOXOAUMYIO HH(OPMAITHIO.

Ilpumeuanue: 6 kauecmee mMaKOBOU MONCHO GbIOPAMb, HANPUMED, IKOHOMUUECKVIO
cucmemy Kakou-iubo Cmpauvl, NPOU3800CMBO KAKO2O-TUDO U30enus HA NPOMbIULIEHHOM
npeonpusmuu u m.o. Qbcyoume Ha NPAKMUYECKOM 3AHAMUU, KAKYIO NPOOIEMY OHA COOePHCUM.
Onpedenume eé epanuybl, yeab CYWeCmeo8aHusi U 3a0auu, KOMOpwvle OHA BbINOJHIEN.
Tlocmpotime ouacpammy Hcuxasa onsi OanHol cucmembi.



KOHmpOJleble e80npocol:

Uro Takoe 1eib CyleCTBOBAHUSI CUCTEMBbI?

KakoBrl cBoiicTBa 11e11?

Kak ¢popmynupyrorcs 1enb 1 3a/1a4u CyIeCTBOBAHUS CUCTEMBI?

Kak ornpenenuTs 1eiab CyiecTBOBaHUS CUCTEMBI?

Jl1st 9ero Hy>KHO TMarHOCTUPOBATH MPOOJIEMBbI, BOSHUKAIOIIUE B CUCTEME?
Kax cBsi3aHbI 11€J11 U 3a/1a4¥ CYIIECTBOBAHUS CUCTEMBI?

Uto Takoe aepeBo 1enen U 3a1a4 CUCTEMBbI?

B uém cyTh METOZ]a «MO3rOBOTO ITYpMa»?

KaxoB anroputm npoBeneHus: «MO3roBOTO HMITypMay?

0. [To KakuM KaTeropusiM pacrpenessoTcsi IPUYUHbI BOZHUKHOBEHUS MPo0JeM npu
ocTpoeHuu aquarpamMmmbl Micrukasa?

Booo~NoakwnE

JlabopaTopHas padora Ne 4
MoaenupoBaHnue cucTeM. AHAJIN3 HCTUHHOCTH, CXOCTBA, JTMHAMUKH MoOjieJiell 00beKTa u
npoiecca

Lenv pabomot

O3Haxkomumscsi Ha NPAKMUKe CO 3HAYeHUeM NOHAMUSA «MOOelby, USYYUMb MAaKUe C80UCMEd
MoOenel, KAk KOHEYHOCMb, YAPOWEHHOCMb, npubaudxicénHocms. Hayuyumvcs oyenusamo
ao0eKkeamHocms MooeJel.

Hugpopmayusn

[lonsTHs «MOzmENb» W «MOJCIMPOBAHME» B TIOBCEIHEBHOW J>KM3HM COIPOBOXKHAIOT HAc
MOBCIOAY: B Mara3uHe UrpyIIeK Mbl BUIUM MOJIETTh aBTOMOOWIISI, C BUTPUH MOJTHBIX Mara3uHOB Ha HAC
CMOTPST MOJIENIM YeJIOBeKa — MAaHEKEHBI, B aTeNIbe MbI OOBSICHAEM, YTO XOTENH OBl CIIUTh, IPUBOJIS B
npumep (POTo MOHPABUBIIETOCS MPEAMETa OJSKIbl UM €r0 PUCYHOK, MBITASCh MOATOTOBHUTHCS K
MOCJIEAICTBUSIM MBI PUCYeM B BOOOpPaXEHHHM BO3MOXKHBIE MOJENTH TOCIIEACTBHIA TOTO WM HHOTO
peanipHOTO T11ara u 1.7. (puc. 8).




Pucynok 8. IIpumepsr Mmozeneit u ux peaabHOTr0 BOTUIOHICHUS

Hcropudeckn nepBOHAYaIBHO MOJIENBIO HA3bIBAIM HEKOE BCIIOMOIATEIBHOE YCTPONCTBO WM
00BEKT, KOTOPBIA B ONMPEACIICHHON CUTYallMd 3aMEHsI IPYrod o0BEKT. DTO OINpeAereHre HOCUIIO
O4YCHb ((y3KHI7D) XapaKTep, IMOITOMY IMOHATHC «MOJCIb» OTHOCHUIIOCH TOJIbKO K MaTCpUaIbHbBIM
00BEKTaM CIIEIUATBHOTO TUIIA: HAIIPUMEP, MAHEKEH - MOJIEIb YEJIOBEYECKOro Teja, Yydesio - MOJIENb
TeNa KMBOTHOTO WJIM TITHILIBI, aKTEp - MOJENb NEePCOHaXa Mbechl U T. 1. [lanpHeiimee ocMbIcieHne
OCHOBHBIX 0COOCHHOCTEH MaTepHAIIbHBIX MOJIEJICH IPUBETIO K OoJIee NTyOOKOMY OIpeieieHuUIO. [2]

Mojgennsio Ha3bIBaeTCs HEKHI O6BGKT-3&MCHI/ITCHB, KOTOpLIfI B OIPCACIICHHbIX YCIIOBHUAX
MOXKCT 3aMCHHUTD O6’beKT'OpI/IFI/IHa.]'I, BOCIIPOU3BOAA MHTEPECYIOUINE HAC CBOMCTBa U XapaKTCPHUCTUKHU
OopuruHajia, IMnpd 3STOM HMCA CYHICCTBCHHBIC IPCUMYLICCTBA IIEPEH HHUM WA y,I[O6CTBO JJIA
HUCCIICOO0BaHUA (HaFJIHI[HOCTB, JAOCTYITHOCTb I/ICHLITaHI/II‘/‘I, JICTKOCTDb OIICPHUPOBAHUA U l'[p)

3ateM ObLUTH OCO3HAHHBI MOJICIILHBIE CBOWMCTBA YEPTEKEH, PUCYHKOB, CXEM, KapT, T.€. PealbHbIX
00BEKTOB HMCKYCCTBEHHOTO IMPOMCXOXKICHUS, BOIUIOLIAIONINX HEKOTOPYIO adcTpakiuio. PeanbHbie
MPOLIECCHI IBMYKEHHS PAKEThI WM JIETATEIbHOTO arapaTa MOTYT ObITh 3alMCaHbI C TOMOIIBI0 Habopa
ypaBHeHu#, ¢opmyn, Tabmn u uudp (puc. 9). B pesymbrare nesaTenbHOCTH psiga (DU3UKOB,
MaTeMaTUKOB, (PHIIOCO(OB U JIOTUKOB ObLIA CO3/1aHa TEOPHST MOJICTICH.
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Pucynok 9. I'pacduk u3 crareu I'Buno ¢on Iupke ¢ pacueramu TpaekTopuii mojetoB k Benepe,
1933 1.

MO,[[GJ'IL BCCTa MOBTOPSACT OpPUIHHAIL C OHpCI(CHéHHBIMI/I JAOIMYIICHUSAMM. OOBIYHO 3T
JOMMYHICHUA U ABJEIIOTCA TEM, YTO OTIIMYACT MOJCIIL OT BOCIIPOU3BOIUMOIO €O OPUIMHAJIBHOI'O

00BEKTA.



PaccMoTpyM IMIaBHBIE pazidyusi MEXKAY MOJENIbI0 M JIeMCTBUTEILHOCTBIO: KOHEYHOCTD,
YIPOIICHHOCTD M MTPHOIMKEHHOCTb. [2]

Koneunocts Mozeneii. Mup, 4acTbio KOTOPOTO MBI SIBIISIEMCSI, OECKOHEYEH, KaK U OECKOHEYEH
110001 OOBEKT HE TOJIBKO B IIPOCTPAHCTBE M BPEMEHH, HO U B CBOUX CBA3SX C APYTUMHU OOBEKTAMH.
Tak, Harpumep, pU3NUECKasi «TEOPHsI CYIIEPCTPYH» BBIIBUTAET THUIIOTE3Y, YTO H3MEPEHHUI, B KOTOPBIX
CYILIECTBYET Hailla BeceneHHast He IpUBBIYHBIX 3 WK 4 (TpEXMEPHOE MMPOCTPAHCTBO U BPEMSL — UMEHHO
Ha 3TOM OCHOBBIBAETCSI U3BECTHASI «TE€OPUSI OTHOCUTEIBHOCTHY), a eNbIX 11 (10 mpocTpaHCTBEHHBIX U
Bpemsi)! UenoBeyecTBO B LIEJIOM U OTAEIbHBINA YEIOBEK TAKKE OECKOHEUHbI, TaK KaK SBJISIIOTCS
YacThl0 OECKOHEYHOTO MPOCTPAHCTBA, BKIIOYECHBI B HENPEPHIBHBIC B3aMMOCHCTBHS HA YPOBHE
(GU3HKH, S5KOCUCTEM, COLIUAIIBHBIE U MHBIE CPEJIbl.

OnHako, ecii IMETh B BUJy HE JIFOOBIE HAIM Ka4yecTBa, a JIMIIb T, KOTOPBIE OTINYAIOT HAC OT
JIpyrux 0ObEKTOB, B TOM YHUCIIE M JKUBBIX (K TAKMM KauecTBaM OTHOCATCS: MBIILIEHUE U TPYL), TO, K
COXKAJICHUIO, 3/1€Ch BO3MOXXHOCTH NPUPOJABI OrpaHUYEHBI, KOHEUHBL. VcciienoBaHus roBOpsT, 4TO
OrpaHUYEHbI ¥ HAIIM COOCTBEHHBIE PECYPChI, U BO3MOKHOCTH — YHCIIO HEPBHBIX KJIETOK MO3Ta, YUCII0
JNEUCTBUM, KOTOPBIE MBI JOJDKHBI BBIIOJHUTH B €IUHUILY BPEMEHH, BPEMs, KOTOPOE MbI MOXKEM
3aTpaTUTh Ha pelIeHUE KaKOW-TMOO 3a7aud — OHO HE MOJXKET IPEeBOCXOAWTh BpeMs Haulel
CO3HaTeNnbHOM KM3HUM. OTpaHHYEeHbl W BHELIHHE pecypchl (YEIOBEUECKHUE, MaTepHaJbHBIE,
BPEMEHHBIC, NPUPOJHBIE M JIp.), KOTOPbIE MBI MOKEM BOBJEYb B KOHKPETHBIN IIpoLEcC
IIPAKTUYECKOM MM TEOPETUYECKOM JEATEIIbHOCTH.

Bosnukaer npotuBopeure: Heo0X0IMMO II03HaBaTh OECKOHEUHBIN MUP KOHEUHBIMH CPEJICTBAMMU.
Cnoco0 mpeosoNieHust ATOTO TMPOTUBOPEUHsI COCTOMT B mocTpoeHun Mozeneil. H. Bunep (o HEM BbI
MOXKETe TPOYUTATh B KOHIIE 3TOM MPAKTUYECKOH paboThl) OTMEYaeT B CBOMX padorax: «YacTHbie
MOJIEJU, TIPY BCEM UX HECOBEPILEHCTBE, — 3TO €IMHCTBEHHOE CPEJICTBO, BIPAOOTAaHHOE HAYKOM IS
MOHMMaHMs Mupa. M3 3TOro monoKeHus He BBITEKAET NTOPaKEHUYECKON YCTAHOBKU. B HEM npu3HaeTcst
TOJIBKO TO, YTO TTIABHOE OPYAUE HAYKH — YEJIOBEUECKUH pa3yM, a 3TOT pa3yM — KOHEUCH).

Ho eciu koHeyHOCTh aOCTpakTHOW Mojenn OeccriopHa (OHa cpa3y HAJAENSAETCsl CTPOro
(MKCUPOBaHHBIM YHCIIOM CBOICTB, HaIpUMEP, KapTa J0por), TO MaTepHalbHble MOJIEIU — 3TO BElb
HEKOTOpBIE BEIIECTBEHHbIE OOBEKTHI, @ KaK BCSKME 00OBEKTHI, OHM OeckoHeuHbl. Hampumep, akrep —
HEKOTOpass MaTepuaibHas MOJENb MEepPCOHAKa CIEKTaKis, OJHAKO akTep B Tearpe Oosee
MHOT000pa3eH, YeM TPH HCIOTHEHUH poiii. KOHEYHOCTh MOJIENH B 3TOM Ciydae MpOsBISETCS B
TOM, YTO W3 BCErO0 HEO0OO3PUMOr0 MHOXKECTBA CBOWCTB OOBEKTA-MOJIENN BBIOMPAIOTCS U
UCTIOJNB3YIOTCS  JIWIIb  HEKOTOPBIE CBOMCTBA, TOAOOHBIE HMHTEPECYIOUNIMM HAc CBOWCTBaM
00BbEeKTa-OpUrMHaIa (apTUCT peau3yeT TOJIbKO MHTEpECyIolne Hac cBoiicTBa). Takum oOpaszowm,
MOJIeJTb TI0I00HA OPUTHHATY B KOHEUYHOM YHCJIE OTHOIICHUH. [2]

YrpomenHocTh Mojene. KoHeuHOCTh MOJIenH JieJlaeT €€ yMpOIEHHOCTh HEU30EKHOM.
YIpomeHHOCTh MOJIENT B YEJIOBEYECKOW TPAKTUKE SBISCTCS JOIMYCTUMOM, IS JTIO0O0H, maxe
OYEHb CEPbE3HOM 1€MW OKa3bIBA€TCS BIIOJHE JOCTATOUYHBIM HEMOJIHOE, YIPOIIEHHOE
0TOOpakeHUE ICUCTBUTENLHOCTU. bolee Toro, isi KOHKPETHOH IeTTH TaKoe YIPOIIEHUE SBISIETCS
ke HEOOXOMMBIM, TTOCKOIBKY U30BITOYHAS CIIO)KHOCTH MpUBENa ObI K YIAJIIEHHIO OT He€ h3-3a
pacmbUIeHUs] BHUMaHUS UCCIIEIOBATENsl HA MHOXKECTBO BTOPOCTETICHHBIX ()aKTOPOB. YIPOIIEHUE
SIBIISIETCS. CAaMBIM CHJIBHBIM CPEICTBOM JUISI BBISIBJICHUS TJaBHBIX 3(PQPEKTOB B HCCIEIYEMOM
SBICHUU. DJTO XOpPOIIO BHUIHO Ha TMpuUMepax Mojened (usuku: abCoNMOTHO YNPYruud ynaap,
a0COJIFOTHO YEPHOE TEJO, WCANTbHBIN Ta3 U T.1I.

Crnenyromasi mpUuyMHa BBIHY)KJIEHHOTO YIPOIICHHS] MOJENH CBA3aHa C HEOOXOAUMOCTHIO
OTIEpUPOBAHUS C HEH. J[0CTaTOUHO CII0KHO PEIIUTh OOJIBIITYIO CIOKHYIO HETMHEHHYIO CHCTEMY C



OO0JIBIINM KOJIMYECTBOM NepeMeHHbIX. [10 Mepe coBepIIeHCTBOBAHNUS BEIUNCIUTEIBHON TEXHUKH U
pa3BUTHSL COBPEMEHHBIX UHCIEHHBIX METOAOB ATH YIPOILLUEHHsS JIMKBUIUPYIOTCA WM
YMEHBILIAIOTCSA, YTO CO3/1a€T CYLIECTBEHHOE IPOABMKEHHE B HCCIEIOBAHUU MHOTIMX SIBJICHUI!
Ectb u eme oOuH, OBOJBHO 3arajJOyHbli acHeKT YINpoLeHHOCTH Moaened. Ilouemy-To
OKa3bIBAETCsl TAK, YTO U3 ABYX MOJEJIEH, OJMHAKOBO ONKCHIBAIOIIMX JIaHHOE SIBJIEHUE, Ta, KOTOpas
IpoILe, Yallle OKa3bIBaeTCs OJIMKe K MCTHHHOW MPUpPOe 0ToOpaskaeMoro siBieHus. [11]

KadecTBeHHBIE pa3nIudus MKy OPUTHHAIOM U MOJIEINBIO Oy/IEM CBS3bIBATH C KOHEYHOCTBIO
U YIPOILEHHEM, KOJTUYECTBEHHBIC — CBSI3aHBI C TEPMUHOM HPUOIMKEHHOCTH. [IpHOIMKEeHHOCTD
MO/JIENIN MOKET OBITh OUY€Hb BBHICOKOI, HAPUMEP, HEKOTOPHIE MOJICIIKN TPOU3BEICHUI HCKYCCTBA
Jake SKCIIEPThl HE MOTYT OTJIMYUTH OT OpUrHHaNa. B Apyrux ciydasx npuOImkKeHHOCTh MOJENN
BUJHA Cpa3y W MOXET BapbUpOBaTbCA (HAmpUMep, 3BY4YaHHE OJHOW U TOH K€ IECHH,
3aKOJMPOBAHHON B pa3IMuHOM OUTpEiiTe).

Bo Bcex cimydasix Mozenib — 3TO APYyroil 00bEKT U pa3nuuus Heu3OexHbl. Benuunny, mepy,
CTEMEeHb NPUEMIIEMOCTH pa3IU4Us Mbl MOXEM BBECTHU, TOJBKO COOTHECS €ro ¢ Ielbio
MOJICJTUPOBAHUS, HAMPUMEP, TOUHOCTh HAPYYHBIX YacOB, BIOJHE JOCTATOYHAS ISl OBITOBBIX
1eseil, COBepUICHHO HEI0CTaTOUHA JUIsl PETUCTPALlMU CIIOPTUBHBIX pe3yabTaToB. [11]

KpOMe HpI/I6J'II/I)KCHHOCTI/I MOZCIIN ONPCACIICHHYIO POJIb UTPACT AACKBATHOCTb MOJCIIN.

AI[GKBaTHOCTb — HOJIHOC HWJIM NPCAIIOJIOKUTCIIBHO IMOJIHOC COOTBETCTBUC MCIKAY JABYMH
CYIIHOCTAMH, B YACTHOCTH COOTBCTCTBUC MCIKIAY uaeed u ee npeaMETOM. ITo oTHOlIEHHIO K
MBIIJICHHUIO U BOCIIPUATHUIO aICKBATHOCTD paCCMAaTPUBACTCA KaK BEPHOC BOCIIPOU3BCIACHHUC CBsI3eH
1 OTHOIIEHNH 00BEKTHBHOTO Mupa.

MOI[CJ'IB, C TIOMOIIBIO KOTOpOﬁ YCIICHIHO JOCTUTACTCA IMOCTABJICHHAA LCJIb, 6yz[eM Ha3bIBaTh
aJICcKBaTHOM 3TOH IIEJIH. Tpe6OBaHI/I${ MOJIHOTBI, TOYHOCTHU, U TIPAaBHIIbHOCTU ((I)PBH‘IGCKOFO 151
Apyroro COOTBCTCTBI/ISI) BBITIOJITHATOTCA HE BOO6IJ.I€, a JIMIIb B TOU MEpE, KOTOpasd JOCTATOYHA JIJIA
AOCTHMIKCHUS L CIIU MOACTIUPOBAHUS.

B pspe ciaydyaeB ynaeTtcst BBECTH HEKOTOPYIO MEpPY alleKBaTHOCTH, T. €. yKaszaThb CIOCO0
CpaBHEHHUA JBYX MOJEJIEH KaK CTENEHb YCIEIIHOCTH JTOCTHKEHUS LENH ¢ UX moMolbio. Ecnu k
TOMy Xe TaKOﬁ CHOC06 anBez[eT K KOJIMYECTBCHHBIM OII€CHKaM, TO 3aJla4da yﬂy‘IHIE!HI/ISI MOACIN
CyIIeCTBEHHO oOiieryaeTcsi. TOIbKO B TAaKUX CIIy4asXx MOXKHO KOJMYECTBEHHO CTABUTh BOIPOCHI
00 uaeHTUUKAIIMM MOJEIH, T. €. O HAXOXKJICHUM B 3aJlaHHOM KJlacce Mojene Haubolee
aJIeKBaTHOW 1 00 UCCIIeJOBAaHUM YyBCTBUTEILHOCTU U YCTOMUYMBOCTH MOeNeH (T.€. 3aBUCUMOCTH
MepbI aJIeKBaTHOCTU OT TOYHOCTH), 00 aJanTaiui Mojenel (HaCTpOMKH MmapaMeTpoB MOJENHU C
[ENbI0 TIOBBIIICHHS aJeKkBaTHOCTH). OIEHUTHh aIeKBaTHOCTh pa3pabOTaHHON MOJENH peaabHO
CYILIECTBYIOIIEH CHUCTEME MOXHO, MCIOJIb3ysd CPABHEHUE HU3MEPEHUI Ha pealbHOM cUcTeME U
pE3yNbTaThl SKCIEPUMEHTOB Ha MOJEIH. DTO MOXHO CJI€TaTh:

— IIO0 CPCAHUM 3HAUCHUAM OTKIMKOB MOJCIN U CUCTEMBI,
— MO JUCHEepPCUsM OTKIOHCHUH OTKIMKOB MOJENH OT CPEIHEr0 3HAYCHHS OTKIIMKOB

CUCTEMBI,

— [0 MaKCHUMaJbHOMY 3HAUEHUI0 OTHOCHUTEIbHBIX OTKJIOHEHUN OTKJIMKOB MOJIEIH OT

OTKJIMKOB CUCTCMHBEI.

['maBHas IEHHOCTH MOJIEJIEH COCTOUT B TOM, YTO OHU CO/IEPKAT OOBEKTUBHYIO UCTHHY, T. €. B
YeM-TO TPAaBWIBHO OTOOpaxaroT mojaenupyemoe. OpHako, Kpome O€3yCIOBHO HCTHHHOTO
COJIepKaHNs, B MOJICIIH BCET/Ia UMEETCS M YCIOBHO-UCTHHHOE (T. €. JIUIIb MPH ONpPEaeICHHBIX
YCJ'IOBI/HIX) n OpCaAnoJIOXUTCIbHO-UCTUHHOC (T. €. YCIOBHO-MCTHMHHOC IIPpU HCU3BCCTHBIX
YCJ'IOBI/HIX). CHGI{OBaTeHLHO, B MOJCIAX BCCraa €CTh U JIOXKHOC COACPIKAHUC. HpI/I 3TOM B KaXXIbIX


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

KOHKPETHBIX YCJIOBUAX ObIBaET HEHM3BECTHO TOYHO, KaKOBO K€ q)aKTI/I‘ICCKOG COOTHOIICHHUEC
HCTUHHOTO | J0XKHOT0. OTBET AacT TOJIBKO IIPaKTHKa.

3aoanue 1

BreiOpats cucreMy © uHcCClenoBaTh €€ Ha MPEAMET CO3/aHUS PA3TMYHBIX MOJIEICH.
Pazpaborare u caenaTh omucaHwe aOCTPaKTHOW M peallbHOM MOJENEeH OJHOTO U TOTO JKe
oOBekTa/mporecca.

3aoanue 2

Bomonaute ananu3 o0eux Mojeneil ¢ TOUYKHU 3peHUs UX KOHEYHOCTH, YNPOUIEHHOCTH H
npuOIMKEHHOCTH OTHOCUTENHHO opuruHaia. OO0CHOBATh UX a/1€KBATHOCTb.

Konmponvnwie 6onpocut
Yro Takoe MoAeIb?
J11s1 4ero HyKHBI MOJIEITH?
B uém 3akmmrouancs nepBoHaYaabHbIA CMBICI TOHATHUS «MOJICIIbY?
Kakue Bunpl Mozeneii Bel 3HacTe?
B uém 3axmrouaeTcsa KOHEYHOCTh MOJEIEH?
B uém 3axmouaeTcst ynmponeHHOCTh MOJIENe?
B uém 3akmrouaeTcs mpuOIMmKEHHOCTH MoIeIIei?
Uro o3HauaeT BelpaxkeHue «lIpakTuka — KpuTepuil UCTUHBI»?
Yro Takoe aJieKBaTHOCTb MOJICIIH ?
10. Kak MOXHO IpOBEpPUTH aJIEKBAaTHOCTh MOJENIN?
JlabopaTopnasi paGora Ne 5
Buabi moaeseii. MoaeaupoBanue 00beKTa/npouecca ¢ HCNoJb30BaHUEM PA3JIUYHBIX
Cnoco00B BOILJIOIEHHSI

CoNoOA~WNE

Lenv pabomot

H3zyyums  knaccugurxayuio mooenei no pasiuyHuviM ocHosanusm. Oceoumb npasuia
nocmpoenus aneopumma. Hayuumoca cozoasams mooenu npoyecca u 00vekma.

Hugpopmayusn

B XX Beke moHATHE MOJAENN CTAHOBHUTCS BCce Oosiee OOIIMM, OXBATBIBAIOIIMM U peaibHbBIE, U
ujieanbHble MojieH. PeanbHble — 9TO MaTepualbHbIE WM a0CTPAKTHBIE, HO PEATUCTUYHBIE MO
(KykJa, JOpOXKHBIA 3HAK). MneanbHbIe — 3TO Te, YTO CYIIECTBYIOT TOJILKO B HAIllEM BOOOPaKCHUH,
HarpuMep, TeOMETpHUEecKasi TOuka (MareMaTuka), WACaIbHBIA Ta3 ((pu3nka), 2MacTUUHBIA PHIHOK
(PKOHOMUKA).

ITocreneHHo ObUIA OCO3HAHA BCCO6H_IHOCTL MOJCIIMPOBAHUA, IIOBCEMECTHOC PA3BUTUC
KOMHLIOTCpHOfI TCXHUKHU MPCAONIPCACIINIIO TTOSABJICHUC MoJIeTIel Jaxke B TeX 06J13.CTHX, Tac 9To OBLIO
CJIIO)KHO MOpPCACTaBUTHL H3-3a  HCBO3MOXHOCTH  BOCIIPOM3BECTU  YCIIOBHUSA WM CJIOKHOCTH
MaTéMaTHYCCKOro OIMMCaHus.

Mogens TMOCTENEHHO CTajla OCHOBHBIM CIIOCOOOM CYILECTBOBAHUSI M Pa3sBUTHSA 3HAHUM.
DONBIIMHCTBO CHCTEM HM3Y4YarOTCS CETOAHS MMEHHO Ha MX LENeBbIX Mozeisix. COOTBETCTBEHHO
BBIPOCJIAa U KOMIIJIEKCHOCTD OIMCAHUS CUCTEM IIpH IoMoum Moaenel. [lossuics naxe Takon TepMUH



«CHCTEMa CHUCTEM», KOTOPbIM 0003HAYAIOTCSI CUCTEMBI, COCTOAIINE U3 JPYIHX CHUCTEM, T.€. YacCTEH,
00J1a/1al0IINX CBOMCTBOM aBTOHOMHOCTH, CIIOCOOHOCTH HE3aBHCHMO CYILECTBOBAThH APYT OT JIpyra,
UCTIONTHSISI CBOIO COOCTBEHHYIO 3a/lady MO JIOCTIDKEHHMIO e W BHOCS CYIIIECTBEHHBIM BKJIAJ B
JIOCTHKEHUE 1EJTU O0ILEH ¢ IPYTMMU CUCTEMaMU CUCTEMBI.

O4eBUIHO, YTO PAa3IUYHBIE MOJCTH MOTYT OBITh KJIACCH(DUIIMPOBAHBI IO HEKOTOPHIM
HpU3HAKaM, YTO, HAIIPUMEP, CYILIECTBEHHO 00JIer4aeT BEIOOP MCCIIEIOBATENS PH aHATIM3E OUePeTHOM
CUCTEMBI U BBIOOpE MPOTOTHUIIA [Tt co3/1aHust €€ Mojenu. [ 14]

Mbl yXe BBISCHWIH, YTO MOJIE/b SIBJSICTCS HE MPOCTO 00pa3oM-3aMEHUTENICM OpHMIMHAA, HE
JTFOOBIM €ro OTOOpaKeHHEM, a OTOOpaKEHHEM IIeJIeBBIM. JTO OJHO W3 TJIABHBIX CBOKMCTB JIFOOOH
Monenu. [loaToMy MozeNs YeIoBEYECKOro Teia Ui XHpypra W Uil CKyJbOoTopa Oyler UMeTh
MPUHIUINHUAIBHBIC pa3/InduA, IIOCKOJIbKY HEIb UCCIICAOBAHNA Y HUX 6YI[GT pa3im4aTbCA.

Takum 00pa3om, I pas3HBIX IHeJed TpeOyIOTCS pa3Hble MOJIENH, MOATOMY MHOXKECTBO
MOJENEN TMOJpa3ACISIIOTCS IO TumaMm nenei. llenm paspenstorcss Ha TEOPETHYECKHE |
IMPAKTUYCCKUC U ITIOOTOMY MOJCJTIU, KOTOPBIC COOTBCTCTBYIOT KZl)KI[OfI 13 HUX, YCIIOBHO JCJIATCA HA
Mo3HaBaTeIbHble U MparMatuueckue. Hanbonee HArmsiHO pa3HUIIA MEX]Y [MO3HABATEIBHBIMHA U
NparMaTUYECKUMU MOJIETISIMU TIPOSABIISAETCS B HUX OTHOIICHWHM K OpPUTHHAIy B Ipolecce
eI TENILHOCTH.

Ilo3HaBaTenbHBIE MOJAEIN SBISIOTCS (bOpMOﬁ opranu3anvu MW MNOpPpCaACTABICHUA
3HaHI/II71, CpeACTBOM COCOAHMHCHHS HOBBIX 3HAaHUU C YK€ HMCIOIIUMUCH. ITo3HaBaTenbHas
ACATCIIbHOCTb OPUCHTUPOBAHA B OCHOBHOM Ha HpI/I6J'II/I)KCHI/Ie MOZCIIN K PCAJIbBHOCTH, KOTOPYIO
MOJCJIb 0To6pa>1<aeT. 910 (bopMa OpraHru3ani U IMPCACTABICHUA 3HaHI/II>'I, CpCACTBO COCAMHCHUA
HOBBIX MW CTapbIX 3Hanuil. Ilo3HaBaTennHas MOZCIIb, KaK IIPpaBUJIO, ABJIACTCA TCOpGTH‘-IGCKOfI
MOJACIBIO.

[TparmaTrueckne MOJENH SIBIIOTCS CPENCTBOM YIPABIEHUS, OPTaHU3ALUN NTPAKTUYECKON
JeSITeNIbHOCTH, IMPEACTaBIeHHUs] 00pa3lloBO MpPaBUJIBHBIX ACWCTBUH WIM UX pe3yibTara, T. €.
UJCaNbHBIM MPEACTaBICHUEM JIOCTUTHYTHIX Lienel. Vcrnonb3oBaHue nmparMaTuyecKux Mojienen
COCTOMT B TOM, YTOOBI NpU OOHAPYXKEHUH PACXOKICHUM MEXIYy MOJENIbI0O M PEeaTbHOCTHIO
HAIpaBUTh YCWJINS Ha U3MEHEHHE PEabHOCTH TaK, YTOObI MPUOIN3UTH PEAbHOCTh K MOJEIH.
[Iparmatuyeckue MojeIM HOCAT HOPMATHBHBIM XapakTep, pojib o0pa3lia U cTaHiapTa. JTo, Kak
IIPAaBWJIO, IPUKJIaaHbIe Moaenu. [1,15]

Jpyrum npuHOMIOM KiacCU(UKAIUU 1ieJied MOJETUPOBAHUS MOXKET CIYXKHUTh JeJICeHUE
MOJIEJIEN Ha CTaTUYECKUE U TUHAMUYECKHUE.

Mogens Ha3bIBaeTCSI CTAaTHYECKOW, €CIM Cpeau MapaMeTpoB, YYacTBYIOIIMX B €€
ONHMCAaHWW, HET BpPEMEHHOro mapamerpa. CraThdeckas MOJETb — MOJEIb KOHKPETHOTO
COCTOSIHHS 00BEKTa, CBOETO pojia «MOMEHTaNIbHas (oTorpadus», Hekuii cpe3 (puc.10).

Nutocdepa

AcTeHocdepa

BepxHsasa
MaHTUA

HuxHsas
MaHTUS

TBepaoe
aapo

Kunakoe
anpo



Pucynok 10. Ctatnueckas MoJzienb 3eMJid B pa3pese

B tex cmyuasix, KOT/ia 1eNid CBS3aHbl HE C OJIHUM COCTOSTHUEM OOBEKTa, a ¢ pa3IuIusIMU
MEXJy COCTOSHHSMH, BO3HHUKAEeT HEOOXOJIMMOCTh B OTOOpa)XCHUH IMpOIecca M3MEHECHUS
coctosiHuii. Takas Mojelb — AMHAMUYECKas (HapuMep, MOJETb SBOJIOINH KUBOTHOTO U
pPacTUTEILHOrO MUpAa, puc. 11).

Bpem

Pucynok 11. Mozenb 3BoIIOLMY YET0BEKA

Korga 3axoaur peds 0 JMHaAMMKE MoJelei, IPUHATO TOBOPUTh, YTO MOJIENb MPOKUBAET
HEKMH )KU3HEHHBIN UK. Kak 1 BCE B 3TOM Mupe, MOJIEIU IPOXOIAT CBOM KU3HEHHBIN IIyTh: OHU
BO3HUKAIOT, Pa3BUBAIOTCS, YYaCTBYIOT B COTPYAHHYECTBE WJIM COMNEPHUYECTBE C APYTUMU
MOJICJISIMU, YCTYIAIOT MECTO 00Jiee COBEPIICHHBIM MOJENSAM (Yachl: TIECOYHbIC —> BOSIHBIC —>
Janee —> MEXaHWYEeCKHUEe —> KBapIlieBble = DIICKTPOHHBIC > aroMHbie). OTHH MOJIETH KHUBYT
JIOJIbIIE OTHENBHBIX JIIOAEH, W TOrZJa STalbl )KU3HEHHOTO ILMKJAa MOJENEH HM3y4aroTCsl B BHJE
UCTOPUHU TOM MM MHOM 00JIaCTH 3HAHMM WM JIEeATeNbHOCTH (MCTOPUS aBHALMH, TEINIOTEXHUKH,
CTPOMTENBCTBA, AKTEPCKOI'0 UCKYCCTBA U T.J.). JKU3HEHHBIN LUK IpYrux Mojeneil 10KeH ObITh
00s13aTeNIbHO 3aBeplIeH B 0003pHMBIM CPOK, M TOTAa MEpexo] OT dTamna K 3Talmy CTaHOBUTCH
TEXHOJIOTUYECKUM JIeHCTBUEM, TOJDKEH BBIOJIHATHCS Kak MOXKHO 3¢ dexTruBHee (ObIcTpee, JTyulie
U JemeBsie). DTO HEeBO3MOKHO 0€3 MOJIEIMPOBAHHS CaMOro Mpoliecca MOJCIUPOBAHUA, T. €.
QITOPUTMU3ALMK 33/]a4d  MOJEIUPOBAHUSA: TMPOEKTHOW JEATEIbHOCTH, H300peTaTesIbCKOro
noucka, coznanus CAIIP, umutanimoHHOTO MOAETMpOBaHUS.[2 ]

Besikuii mporiece Tpyza ecTh JIEATENbHOCTh, HAlpPaBJICHHAS Ha JIOCTHXKEHHUE OIPEIeICHHON
neny. Pa3nmudHbie BUIBI 1IEJIEBOM NIEITETHPHOCTH YEJIOBEKA CBS3aHHBI C PA3IMUYHBIMU TTPOGECCHUIMHU:
pabounii, KpeCThSIHUH, CIOPTCMEH, CTYJAEHT U T.J. OTIBIX, pa3BicueHHe, UTPhl, X000 OOBIYHO HE
paccMmarpuBaroTCs Kak TpyZ, HO UX II€JIeBOM XapakTep Toxe odeBuzeH. Llenb — Mojens HEKOToporo
COCTOSIHMSI 4YE€JIOBEKa, Ha peaju3alMi0 KOTOPOW W HampaBieHa AeATeNbHOCTb. OCMBICIEHHAs
YeJioBeuecKas AeITeIbHOCTh BCET Ia OCYIECTBIISICTCS TI0 OMpeeTICHHOMY TUIaHy. AJTOPUTM — 00pa3
Oymy1eii esiTebHOCTH, €€ MOJIeNb. PaccMOTpUM, 4TO Takoe alTOPUTM M KaKHMH CBOMCTBAMU OH
oOnanaer.

AJ'IFOpI/ITM — TOYHOC NPCAINUCAHUC, C(I)OpMYJIHpOBaHHOC Ha MMOHATHOM HUCIIOJTHHUTECIIO A3BIKC,
HaYMHAOMICCCA C NIPOU3BOJIBHOI'O HCXOJHOTO JAaHHOT'O (I/I3 HGKOTOpOﬁ COBOKYITHOCTH BO3MOJXKHBIX
AJId JaHHOTO aJIrOpUTMa HUCXOAHBIX ,Z[aHHBIX) W HAaMpaBJICHHOC Ha IOJYYCHUC ITOJHOCTLIO
onpeacsiIEMOro STUMHU UCXOJAHBIMU JaHHBIMU PE3yJibTaTa.



AnropuT™M 0051a1aeT psiIoM CBOMCTB. PaccMoTpum ux moapoOHee.

ﬂI/ICerTHOCTB — AJIF'OPUTM COCTOUT M3 KOHCYHOI'O YHCIIa OIMMCAHUM IIIaroB W 3TU IIaru
BBITIOJIHAIOTCA B AUCKPETHOM BpPEMEHHU, T.C. OTH JIFOOBIE JABa 1ara pa3aciiCHbl IIpU UCIIOJIHCHUUN
KOHCYHBIM, HCHYJIEBBIM OTPE3KOM BPEMCHHU.

:‘)J'ICMGHTapHOCTB [IaroB — 00beEM pa6OTBI, BBIINIOJIHAEMOI Ha JII000M mare, onpeacisaCTCA
HCKOTOpOfI KOHCTaHTOﬁ, SaBI/ICHH_[ef/'I OT XapaKTCPUCTHUK MCIIOJIHUTEIIA aJIropuTMOB, HO HE
33BHCHIHCI>1 OT BXOOHBIX JAHHBIX U ITPOMCIKYTOYHBIX 3Ha‘IeHHI>'I, IMOJIy4a€MBIX aJITOPUTMOM.

MaccoBocTh — BXOIHBIC OAHHBIC JIA ajlrOpuTMa MOI'yT OBITh BI)I6paHI)I U3 HEKOTOpPOro
MHO’KeCTBa 3HaueHUM. Ecnm BXOIOHBIC NAHHBIC YHHUKAJIbHBI, aJITOPUTM BCEraa AOJIKCH JaBaTb
OIWH U TOT XK€ PE3yJibTaT.

OHpe,I[eJ'IeHHOCTB — IJIA KaXXKJ0I0 11ara MmorytT OBITH IO Ha6opy HMCXOAHBIX JIA IIara JaHHBIX
OIHO3HAYHO BBIYUCIICHBI PE3YJIbTAThI BBIIIOJIHCHUS 1Iara.

KoneuHnocTs — 3a1aua OyieT perieHa, eciiv HOCTPOSH alTOPUTM, IPUBOSIINN K Pe3yIbTaTy
— pelIeHuIo 3a1aun. B maHHOM clilydae roBOpST, YTO 3a7aya aqrOpUTMHUYECKU paspermmma. Eciau
JUISL 33/1adyd HE CYIIECTBYET alrOpuTMa pelIeHHs, TO 3a7ada SBJSETCS alrOPUTMHYECKU
Hepa3peiumnmMoi.

HmeroTcs  3aKOHOMEPHOCTH  JMHAMMKM  MoOJeNIed,  Ipolecc  MOJEIUPOBaHMS
CTPYKTYPUPOBaH, OPraHU30BaH, T.€. AITOPUTMU30BAH, U COCTOUT U3 I10CIIE10BATEIbHOCTH 3TAIIOB.
OTanbl  OTIWYAIOTCS KauCCTBCHHO, KOHKPCTHBIMH LCJIAMHW W JOJDKHBI BBIIIOJHATHCA B
OIpezieNIEHHON ocIie1oBaTeabHOCTH (puc.12).

PaspaboTka PaspaboTka
TEXHHUYECKOTO TEXHHUYECKOTO
3aJaHus ' TPOEKTa
PaspaboTka PazpaboTka
OTIBITHOTO pabouero
obpasma TIPOEeKTa
Brimyck MaccoBoe
MEJIKOW Cepuu MIPOU3BOJICTBO

Pucynok 12. Dtansl KOHCTpyHpPOBaHUSI HOBOW TEXHUYECKON CUCTEMBI

Hpyroii mpumep AaeT pPEeKOMEHJAUMU IO TOCIEHOBATEIIBHOCTH IIPOBEIECHHS HTANoB
UMHTAIIMOHHOTO MOjieupoBanus (puc. 13).



DopMHUPOBAHHE IIEIEH MOIEITUPOBAHHS

AbcTpaKkTHas MOJIENb
MMuTamonHas MOJEIIb
Hccnenoanne u 00paboTka

WuTepnperanus pe3yibTaToB

Pucynok 13. Dranbl UMUTallMOHHOT'O MOJIEIMPOBAHUS CUCTEMBbI

Crioco0b! BoromeHus: Mozeneil. Mbl pacCMOTpeNH, Kakue CTOPOHBbI 00BEKTa-OpUIrHHala
OTpaXkatoTcsl B MOJIeNN. Byl Mojien 3aBUCUT OT TOTO, KaKasi CTaBUTCS L€J1b, 0] KOTOPYIO CTPOUTCS
mozenb. [lepelinem Tenepb K pacCCMOTPEHUIO TOT0, HA YEM OCYIIIECTBIISIETCS. MOJIETIUPOBAHUE, T.€. U3
Yero cTposATcs Mojenu. Eciu uenoBek co3aeT MOAEIb CO3HATENBHO, TO MIEPE]] HUM UMEIOTCS 1Ba
TUIIA MAaTEPUAJIOB JIJIsl TOCTPOEHMSI MOJIEIIEI: CPEJICTBA CAMOI'0 CO3HAHUS U CPEJICTBA OKPYKAIOLIETO
MaTepUalbHOTO MHUpA, T. €. aO0CTpaKTHble (MAcajbHbIE) U MaTepUalIbHbIE MOJENU (pealbHBbIE,
BEIICCTBECHHBIC).

A6CTpaKTHI)Ie MOICIN — UACAIbHBIC KOHCTPYKIUH, ITOCTPOCHHBIC CPCACTBAMH MBIIIJICHUA,
co3nanmsa. K aGCTpaKTHI)IM MOACIAM OTHOCATCA, MPEKAC BCEro, CMMBOJIBHBIC KOHCTPYKIHH.
CHMBOIBHEIC MOACIIN SABJIAIOTCA CBOCTO poaa KOHEYHOM HpOHYKHHeﬁ MbIIeHusS. CUMBOJIBHBIE
MOACIN OCIIATCA Ha (I)OpMEUIPI?»OB&HHLIG " A3bIKOBBIC MOACIIN. cDO]Z)MZ.U'II/I30B3.HHI>IC MOACIN — 3TO
MaTeMaTUu4dYCCKHC, (I)I/I3I/I‘ICCKI/Ie MOJCIH, T.C. BBIPAKCHHBIC B BUIC Ha60p0B MAaTEMaTUdYCCKHUX
cuMBoIIOB. OHU 06J'Ia,[[aIOT HanOOJBIIEH TOYHOCTHIO U OJHO3HAYHOCTbIO HHTCPIIPCTALINU. [2]

BTopoii THIT CHMBOJIBHBIX MOJIENIEH — 3TO A3BIKOBbIE MOIENU. ECTh OpUTHHAT — YeTI0OBEK, U
€CTh €ro CHMBOJIbHAs MOJETIb — CJIOBO «YEOBEK». SI3bIK M MBIIIJICHHE Hepas3aenumbl. Ha
€CTECTBEHHOM SI3BIKE MBI MOYKEM TOBOPUTH 000 BCEM, OH SIBJISETCS YHHBEPCAIHLHBIM CPEACTBOM
HOCTPOEHHMSI JIFOOBIX a0CTPAaKTHBIX MOJIENE. DTa YHUBEPCAIBHOCTH 00ECTIEUMBAETCS BBEIEHUEM B
A3BIK HE TOJIBKO HOBBIX CJIOB, HO 1 BO3SMOKHOCTBIO ITOCTPOCHU A BCEC Ooiee PAa3BUTKHIX A3BIKOBBIX
Mojiesiel (C7I0BO = mpeiokeHne —> ad3al] = TEeKCT). YHHMBEPCATbHOCTh S3bIKa JOCTHTAeTCH,
KpOME BCEro, €mie W TEM, YTO SI3BIKOBBIE MOJEIHM BCErja OOJTamaloT HEOIHO3HAYHOCTHIO,
PacCIUIBIBUATOCTHIO M HEOTIPEIEIEHHOCThIO (puc. 14, a, 0, B).

Pucynok 14. DTanbl *MATAIIMOHHOTO MOJICTTUPOBAHMS CUCTEMBI



OnHO M TO € CJIOBO MOXET 0003HadaTh a0COJIIOTHO NMPOTUBOIOJIOKHBIE EHCTBHS B
3aBUCUMOCTH OT KOHKPETHOI'O KOHTEKCTa. MHOIrO3Ha4YHOCTb M MHOIOBapHAaHTHOCTH CJIOB
IIO3BOJISIET CPEICTBAMM SI3bIKa CMOAEIUPOBATH JIIOOYIO CUTYALUIO ¢ JOCTATOYHOM Il OOBIYHBIX
IIPAaKTUYECKUX L[EJIEH TOYHOCTBIO.

HpI/IGJ'II/I?)I/ITeJ'IBHOCTI) — HEOTHEMIIEMOE CBOMCTBO SA3BIKOBBIX MOI[CJ'ICﬁ. Yenmosek MMPpUXOAUT K
IIOHUMAaHHIO ﬂaHHOﬁ SI3BIKOBOM MOACIH, mpeoaojicnas €c PacCIlibIB4aTOCTb nu
HpI/I6JII/IBI/ITCJIBHOCTL, TOJIBKO Ha MPAKTUKC CTAJIKUBAACH C OPUTMHAJIOM.

PaccmoTpum Teneph BHIOBI MaTepUANbHBIX (pealbHBIX, BEIIECTBEHHBIX) Mojenell. UToOb
HEeKas MarepuanbHas KOHCTPYKLHMS Morjia ObITh OTOOpaKeHHEM OpHUrMHaia, T. €. 3amellaja B
KaKOM-TO OTHOIICHHH OPHUTHHAIL, MEXIY OOBEKTOM M MOJCNIBI0 JODKHO OBITh YCTaHOBIICHO
OTHOIIICHUE TIOXO0XKECTH, MOoA00Ms. EcTecTBEHHO, YTO OpHUTHMHAT W MOJACIhL HE MOTYT OBITh
OJTMHAKOBBI BO BCEM (BCTIOMHHM IIPO YIIPOIIEHHOCTh ¥ MPUOIMKEHHOCTH Mojieei ). PaccMoTpuM THITBI
BO3MOKHOTO MOA00HST MAaTEPUATTBHBIX MOJICIICH.

[lpexxne Bcero, BO3MOXKHO TIOIOOHME, YCTAHOBHBIIEECS B pe3yibTaTe (HH3UIECKOTO
B3aMMOJICHCTBHS B MPOLIECCE CO3JAHUS MOJEIH. JTO MOXET ObITh (hoTorpadusi, MOIEIHN TOE3/I0B,
TypOWH, THIPOTEXHUIECKUX COOPYKEHUH, MAaKEThI 3IaHHH, KYKJIbI, IIA0IOHBI, BRIKPOWKH | T.I1. Takoe
noziooue Ha3bIBaeTCs MpAMbIM (MM reomeTpudeckuM). Ho kak Obl HM ObLIa XOpollla MOZENb, OHA
BCE-TAKU JIMIIb 3AMEHUTEb OPUTHHAJIA, BBIIOJIHSAET 3TY POJIb TOJIBKO B OIPEAEIEHHOM OTHOIIECHHH.
Jlaxke Torna, Koraa MoJienb MpSMOro Noao0Hs BBINOJHEHA U3 TOTO XK€ MaTepualia, YTO U OpUruHal
(Takoe moaOOME Ha3bIBaeTCS CYOCTpAaTHBIM), BO3HUKAIOT MPOOJEMBbI IEpeHOca pPe3yJIbTaToB
MOJIETIMPOBaHMsl Ha OpPUTMHAI. ECTh psll HayK, KOTOpBIE 3aHMMAIOTCS IEPEHOCOM PpEe3YJIbTaTOB,
NOJyYEHHBIX HAa MOJENM TPUMEHUTENIbHO K OpuUrMHaiy. Teopusi monobuss M (usnyeckoe
MOJIETMPOBAaHNE pa3padaThIBAIOT CHENUAIbHbIE KPUTEPUH U MacIITaObl IPU pabOTe ¢ MOJEISAMH U
MEPEHOCE ITUX PE3Y/IHTATOB HA OPUTHHAIL. [2]

Jpyroii Tunm mnomoOust Has3bIBae€TCs KOCBEHHBIM, ATO Cllydaid, KOrJa IOJ00ME MEeXIy
OPUTMHAJIOM W MOJCJIBIO YCTAHABJIMBACTCA HC B PE3YJLTATC CpPAaBHCHUA HX (1)I/I3I/I‘-I€CKOFO
B3alMOJICHCTBHUS, @ OOBEKTUBHO CYIIECTBYET B IPUPOAE, OOHAPYKUBAECTCS B BUJE COBMAICHUS WIN
JIOCTaTOYHOW ONM30CTH MX aOCTPaKTHBIX MOJENEH M TOCIE 3TOr0 HCIONb3yeTcss B IPAaKTUKE
peanbHOro MozenupoBaHus. OTCIOa BO3HUKIO MAaTEMaTHYeCKOE MOJAEIHMPOBAHUE Pa3IMYHBIX
IPOLIECCOB.

Ponp MOHCHCﬁ, 06J1a1[a}0m14x KOCBCHHBIM HO,Z[06I/ICM OpUrnHajia, BCJIMKA B IIPAKTUKE: BOASAHBIC
qachbl, IICCOYHBIC, aTOMHBIC — aHAJIOT BPCMCHHU; IMOAOIBITHLIC KUBOTHBIC — aHAJIOT YCJIOBCUCCKOI'O
OpraHu3Ma; aBTOIMWJIOT — aHaJIOT JICTYUKA; MUIICHDb — aHAJIOI' IPOTUBHUKA. Yacto aJIBTCpHaTHBOﬁ
TaKUX MOJeIeH MOTYT OBITH TOJIBKO APpyrue MOACIIH. Haan/IMep, MOJIEIb TEXHOJIOTHYECKON JIMHUHI
NpearnpuATa COACPKUT B KAYECTBC COCTABIIAIOIINX MOACITN pa60TI)I LIEXO0B, a OHU, B CBOIO OUCPECIb, —
MOJCIIN pa60TBI OTACIIBHBIX arp€raroB U MOJACIIN pa60TBI OTACIIbHBIX Y3JI0B 1 MEXaHU3MOB.

Jpyroit Tun nogo6us HazpiBaeTcs yciaoBHbIM. [1oj001e Moienu 1 opuruHana He SBiseTcs HU
NpsSIMBbIM, HU KOCBEHHBIM, & YCTaHABIIMBAETCS B PE3YJIbTaTe HEKOTOPOI'O COTJIAILICHHSI MCTIONb3YIOIINX
€€ CTOpPOH (A€HBI'M = MOJIENTb CTOUMOCTH, YEPTEXU = MOJIENU KOHCTPYKLUH). C MOAEISIMH YCIIOBHOTO
nofo0usl MPUXOAUTCS MMETh JeJI0 4YacTo, MOCKOJIbKY OHHU SIBIISIFOTCS CIIOCOOOM MAaTepHaIbHOTO
BOIUTOLIEHHS A0CTPaKTHBIX MOJIENIEN, MX BEILIECTBEHHOM ()OPMOI. BCE-TaKU COXPAHUTh BO3MOXKHOCTb
BO3BpallleHUs1 B a0CTpakTHYIO (opMy. Takoe cormnamieHre NpUHUMAET BHJ COBOKYITHOCTU IPaBUII
JUISL TIOCTPOGHMSI MOJIENiel YCJIOBHOTO MOAOOMS M IMPaBHJI IMOJb30BaHMSA MMH. IlpuMepamu moryt



BBICTYIATh IMPOKUI KJIacC MOJIENIeH, CBA3aHHBIX C YEJIOBEYECKOM AEATeNbHOCThIO: MMChbMEHHOCTD,
HOTHAs IPaMoTa, KapThl MECTHOCTU U T. 11.[2, 11]

XOTsl YCIIOBHOE TO/I00Me, B MPUHIUIE, U HE TpeOyeT (haKTHMUECKOTO CXOJCTBA, HO OHO
JIOJDKHO CTPOHMTCS C YY4€TOM OCOOCHHOCTEH 4eloBeKa — CO3Jareis M IMOTPEOMTENss MOJEINeH
YCIOBHOTO 1M000us. BhIOOp CHMBONMKHM Ui 0003HaYeHUS LUQP TOJIBKO Ha TMEPBBIA B3I
KaXETCs MPOM3BOJIBHBIM: Ha MpPAKTUKE apaOCKash CUMBOJHKA, B KOHIIE KOHIIOB, BBITECHWIIA
PUMCKYIO U3-3a CYIIECTBEHHOTO Pa3liMuvsi M yJOOCTBa PYYHOTO BBINOJHEHHS ONEpaluil Haj
3HaKaMu yucelnl. B kommbroTepax 1isi XpaHeHHs] 1 00pabOTKU MCHOIB3YeTCs TOJNBKO JIBOUYHAS
cucteMa rmnpeacTtaBieHus uucen. [Ipm pabore ¢ 3TUMHM YHMCIaMH YeNOBEK Ui yaoOCTBa
UCIIONIb3yeT 0oJice KOMITAKTHYIO MISCTHAALATCPUYHYIO CUCTEMY, B KOTOPOW YEThIPE TBOMYHBIX
paspsiia COOTBETCTBYIOT OHOW mudpe. BriBox nHbOpMaIMM Ha SKpaH MOHUTOpPA WM MPHHTEP
MPOUCXOIUT B YIIOOHOH ISl YeTIOBEKa, MPUBBIYHON BCEM JECATUYHON CUCTEME.

3aoanue

BriOpars npouiecc w/uimu 00BEKT ISl MOJCTUPOBAHHS. Y JOCTOBEPUTHCS B TOM, YTO OHH
ABJISIFOTCS ITOAXOASAIIMMHU JUJISL BBIITOJIHEHUS 3TOM 3a1a4H.

BrITIOTHUTE MOIETTUPOBAHUE TIPOIECCa H/MIIM 00BEKTa pa3IuIHbIMU criocobamu. OIEeHUTh
JIOCTOBEPHOCTH KaXKJIOH MOJICIIA U YCHITHSI, KOTOPbIE OBLTH TIOTPaYeHbI Ha €€ CO3/IaHue.

Konmponsnovie éonpocut
B uem ocobeHHOCTH cO3/1aHUs MOJIENe 00bEeKTa U Tpoiiecca?

YeMm mmo3HABATEIbHBIC MOACIN OTIIMYAKOTCA OT HpaFMaTHq€CKHX?
Yrto 0TOOpaKaroT CTaTUIECKUE MOAETH?

B uém 3akitoueHa none3HocTb JUHAMUYECKUX MOJIeen?

Yro Takoe XKU3HEHHBIH UK MOJIeIn?

Yro Takoe anropurm?

Kakumu cBolicTBaMu 001a1aeT anropuTm?

B uém 3akioueHbl 0cOOEHHOCTH abCTPaKTHBIX MOeNen?

© o N A~ LDNRE

Uro npeacTaBisitoT co60i MaTepuanbHble MOJEIN?
10 Kakyumu tunamu nmogo0Ous MOTyT 00J1a71aTh BEIIECTBEHHBIE MOJIEIN ?



JlabopaTopnasi pabora Ne 6
IIpumenenne pa3an4ubix MeToauk (mo OnTHepy, SAury, Uepusxky, KanutonoBy) nis
aHAJIN3a CHCTEMBbI

Lenv pabomur:
Oyenums pasiuyus 8 MemooOuKkax CUCMEMHO20 AHAAU3A, NPeoadacaemvlx pPasIUdHbIMU
asmopamiu.

Hudpopmayusn

KubepHeTrka nzydaeT mporecchl MojrydeHus ¥ nepeiayn, HaKOIUICHHs U IPeo0pa3oBaHMs,
nepepadOTKM M HUCHOJNb30BaHUS HMHPOPMALMU B MallUMHAX, >KUBBIX OpPraHM3Max M HX
00bEeTMHEHUAX. Y CTAHOBJICHHUE CBSI3M MEX/y YIIPABICHHEM U HH(POPMAITMOHHBIMHU MPOLECCAMU —
Ba)KHeHIIee JIoCTHXeHHe KuOepHeTukd. OHO IO3BOJSET IOHATh TEXHOJOIHMIO Ipolecca
yIOpaBiI€HUS M, IJIaBHOE, I[IOABEPTrHYTh €ro MW3Y4YEHHUIO KOJUYECTBEHHBIMH METOJAMHU.
OTnuuurenbHas uyepra KHOEPHETHYECKOrO IMOAXO0JAa K IO3HAHMI0 M COBEPILIEHCTBOBAHUIO
IIPOLIECCOB YIPABJIEHUS - MHCIIOJIb30BAHME HX AaHAJIOIOB B JKUBOM M HEXHBOW MNpUpPONE U
moaenupoBaHue. OCHOBHas 3ajlaya KHMOEPHETUKU — JOCTHXKEHME Ha OCHOBE NPUCYLIMX ei
METOJIOB M CpPEICTB ONTHUMAJIbHOTO YPOBHSI YIpaBIE€HUS, T. €. IPUHATHE HAWIYYIINX
ylpaBileH4eCKUX petleHnil. Takum o6pa3zom, KUOEpHETHUECKUM Ha3bIBAeTCs TAKOE yIIpaBIlIeHHE,
KOTOpOE:

— paccMaTpUBaeT OPraHU3aLHUI0 KaK HEKOTOPYIO OOJIBLIYIO CUCTEMY, KaX/Ibli 3]IEeMEHT KOTOPOH
Oepercst HE TOJNBKO caM MO cebe, HO M KaK 4YacTh OOJBIIOW COBOKYIMHOCTH, B KOTOPYIO OH
BXOJIUT;

— oOecreyuBaeT  ONTHMAJIbHOE  pEIIEHHE MHOIOBApUAHTHBIX  JHWHAMUYECKHX  3aday
OpraHu3aLuy;

— HUCHOJNB3yeT Ccrenu(puIecKue METOMAbl, BBIABHHYTHIE KHOEpPHETHKOW (0OpaTHYIO CBS3b,
CaMOpEryJIMpOBaHUE U CAMOOPIaHU3ALUIO U T. 11.);

— IIMPOKO NPUMEHSET MEXaHW3alUI0 M aBTOMAaTH3alUI0 YIPaBJIEHYECKUX pabOT Ha OCHOBE
MCIIOJIb30BaHUS BBIUNCIUTEIBHON U YIPABIISIOIIEH TEXHUKH U KOMITBIOTEPHBIX TEXHOJIOTUH.

bnarogaps Takoil TpakToBKe KMOEpHETHKA HAXOIUT MPAKTUYECKOE NMPUMEHEHHE B CaMbIX

Pa3INYHBIX 00JACTAX JESITEIbHOCTH YeIOBEKa, B TOM YHCIIE U B SKOHOMHUUYECKOH. Ee nmpunoxenue

K OKOHOMHUKE TMOJY4YWJIO HAaUMEHOBAHHE OSKOHOMHYECKOM  KHOEpPHETHKH, KOTOpas

paccMaTpUBAETCs KaK MCIOJIb30BAaHUE HAYYHBIX MOJIXO0J0B, OCHOBHOTO KOMILJIEKCA MOHATUH U

HAyYHBIX HHCTPYMEHTOB KHOCPHETUKHU JIJISl UCCIIEIOBAHUS YKOHOMUYECKUX SIBJICHUN U PELICHUS

IIPAKTUYECKUX YIKOHOMUYECKHX 3a]ad.

N3 xubepHETHKM yIpaBlIeHHE 3auMMCTBYET CIEAYIOIIME 3aKOHbl M NPUHLHUIIBI
HEOOXOUMOTro pa3zHOO0Opa3usi, SMEPIKEHTHOCTH, BHEIIHEro JOIMOJIHEHUS, OOpaTHON CBS3H,
BbIOOpa pelIeHus, JACKOMIO3MIMHM, a TaKKe HepapXuu YIpaBICHUS M aBTOMATUYECKOIO
perynupoBaHus UM camoperyinpoBanus. [16]

3akoH HeoOxoaumoro paszHooOpasus. Ilo ompenenenuto  VY.P. OmOu, nepBblif
dbyHIaMEHTabHBIM 3aKOH KUOEpHETHKU 3aKII0YaeTcs B TOM, YTO pa3zHOOOpa3ue CIOKHOM
cucTeMbl TpeOyeT ympaBieHus, KOTOpoe camo oOJagaeT HEKOTOpbIM pa3HooOpazueM. MHaue
rOBOpSI, 3HAUUTEIbHOE pa3zHOOOpa3ve BO3ACUCTBYIOIIMX Ha OOJBIIYI0O U CIOXKHYIO CHCTEMY
BO3MYIIEHUH TpeOyeT aleKBaTHOTO UM pazHooOpa3us e€ BO3MOXKHBIX cocTossHUM. Ecnu ke Takas
aJIeKBaTHOCTh B CHCTEME OTCYTCTBYET, TO 3TO SIBJSETCS CJIEICTBUEM HapylIEeHUs MNpUHIUIA
IEJIOCTHOCTHU COCTABJISIIOIIUX €€ yacTel, a UIMEHHO — HEIOCTaTOYHOT0 pa3HO00pa3Hst SIEMEHTOB B
OpraHU3aIMOHHOM MTOCTPOEHUH YacTei. [17]

Orpanuuenue pa3HooOpas3usi B OBEJCHUU YIPABIIEMOro 00bEKTa JOCTUTAETCS TOJIBKO 32
CUeT YBEJIMUYEHHUS pa3zHOOOpa3usi opraHa ymnpasiieHus (yrpaBieHYECKUX KoMmaHa). YToObl
JOCTUTHYTh MMHHUMYMa pa3HOOOpa3us BBIXOJHBIX pEaKUUi (pe3yabTaToB JesTEIbHOCTH)
CUCTEMBI, YIIPABJISIOUINI OpraH J0JKEH ObITh CIIOCOOEH K BEIPaOOTKE OIpeIeIEHHOT0 MUHUMYMa
KOMaH]{ U CUTHaJIOB. Eclii ero MOITHOCTh HUKE€ MUHUMYMa, OH HE CIIOCOOEH 00eCIeunTh MOJTHOe
YIIPaBJICHHE.

[Iporiecc ympaBieHHsT B KOHEYHOM CYETE€ CBOJIUTCS K YMEHBIICHUIO pPa3zHOOOpasus
COCTOSTHUM yIpaBJIsieMOM CHCTEMbI, K YMEHBILICHUIO €€ HEONMPEIeICeHHOCTH. B COOTBETCTBUU C
3TUM 3aKOHOM, C YBEJIMYEHHMEM CIJI0)KHOCTH YIPABISIEMON CHCTEMBI CII0)KHOCTh YIPABISEMOTO



O50Ka TaKKe J0JDKHA MOBbIAaThea. [loaToMy Bece Gosbliee yCI0KHEHUE arnaparta yrpaBJIeHUs
KOPIOpaLUsIMH, XOJIJUHIaMu, (PMHAHCOBO-IIPOMBIIIJICHHBIMU TPYIIaMH, U T. 1. OpraHU3alusIMU
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 YNPABICHUS M MAaTEMAaTUYECKUX METOJOB, a HE 3a CUET
MIPUBJICYECHMS JIOMIOJIHUTEBbHBIX JIFOJICKUX PECYPCOB.

3akoH HEOO0XOAUMOTO pazHOO0Opa3usi UMeeT NMPUHLIUIHAIBLHOE 3HAaYCHUE Ui pa3padoTKu
ONTUMAJIBHOM CTPYKTYpPbI CUCTEMBI YIPABIICHUS, aHAJIN3A CUTyallUU U IPUHATUS KOMIIETEHTHBIX
pemieHui. Ecinu LEHTpanbHBIA OPraH yIpPaBJICHHs INPU COXPAHEHUM Pa3yMHBIX Pa3MEpoOB HE
o0nanaeT HEOOXOIUMBIM pazHOOOpa3UeM, TO CIEAYeT Pa3BUBATh HEPAPXUUYECKYIO CTPYKTYPY,
nepeaaBasi IPUHATHE ONPEIEICHHBIX PEIICHUI HAa HIKHHE YPOBHU M HE JIOMYCKasi, YTOOBI OHU
MPEBPAILATIMCH B TIEpEaTOYHbIE MHCTAHIUU. [17]

MeTono0orus CHCTEMHOTO aHaIM3a MPECTaBIseT COOON TOBOJIBHO CIOXKHYIO M MECTPYIO
COBOKYIHOCTb MPUHIIMIIOB, TOAXO0J0B, KOHIENIUI 1 KOHKPETHBIX METOA0B, U METOMK.

Jlo cux mop HeT eIUHOTO MOJX0/a M KJIACCH(PHUKAUN UMEIOIIUXCS METOJAUK CUCTEMHOTO
aHaJIM3a, OJHAKO CYIIECTBYET HECKOJIbKO HauOoJiee H3BECTHBIX U MOMYJSIPHBIX METOMMK,
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;
CocraBiieHue pelIeHHi;
0. [Tpu3HaHue perieHrs KOUIEKTUBOM UCTIOTHUTENEH U PyKOBOACTBOM;
1. 3anyck npolecca peajiu3aluy pelieHHs;
12. VYnpasieHre IpoleccoM peaanu3alun peleHus;
13. OueHka NOCNeACTBUN pealln3aluu.

RBOoOo~N>O~WNE

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

Omnpenenenue nene opraHu3anuy;

BrisiBnenue npo0Oiem opraHuzaiuu;
HccnenoBanue npobieM 1 NOCTaHOBKA JMArHO3a;
[Touck pemenus npodaemsl;

OreHka Bcex albTEPHATUB M BHIOOP HAMITyUIlIEH;
CornacoBaHue pellieHui B OpraHu3alny;

VY TBepKeHUE pEIICHNUS;

[ToaroroBka K BBO1Y;

VYnpaBieHne NIpUMEHEHUEM PELICHMUS;

0. [TpoBepka 3¢ (HEKTUBHOCTH PEIICHHS.

HOO~NoGAM~LNE

[To FO.U. YepHsIKY ITPOBECTH CUCTEMHBIN aHAJIN3 MOYKHO CJICTYIOITUMH dTanamu [6]:

AHanu3 npobeMsl;

Ornpezenenne CUCTEMBI;

AHaIU3 CTPYKTYPhl CUCTEMBIL;

dopmupoBaHue 00IIeH 11eJIM 1 OCHOBHOTO KPUTEPHS;

JlexoMmo3u1us 1I€H, BBISIBICHHE TOTPEOHOCTH B pecypcax, Mpoleccax;
BrlsiBIeHNE pecypcoB U MPOLIECCOB, KOMIIO3ULIUS LENH;

[IporHo3 u aHanu3 OyIyIIUX YCIOBHIA;

NooghkrwbhE



8. OreHka 1eneit u CpecTs;
9. Ot6op BapuaHTa;

10. JlnarHo3 CymecTBYIOLIEH CUCTEMBI;
11. [TocTpoeHnre KOMIUIEKCHOW MPOTpaMMBbl pa3BUTHS,
12. [IpoexTupoBaHue opraHu3aluu sl JOCTUKEHUS LEIH.

[To 3.A. KanuToHOBY BBIACIAIOT CIEIYIOIIHME IOCIEAOBATEIbHBIE ATANBl CUCTEMHOIO
aHaiu3a:

1. INocTanoBKa 1eneil 1 OCHOBHBIX 33124 UCCIIEIOBAHUS,;
2. Ompenenenue rpaHul] CUCTEMBI C IENBI0 OTJENICHHUS] 00bEKTa OT BHELITHEW Cpebl,
pa3rpaHUYCHHUs €TO0 BHYTPEHHUX U BHEIIHUX CBSI3CH;
3. BpIgBIEHHE CYTH IIETOCTHOCTH.
PGKOMGHI[yeTCSI IJId JOCTUIKCHH A HAWJTYUIICTO PE3yJibTaTa IPUMCHATH HCCKOJIBKO MCTOAUK

JUIsl CACTEMHOT'O aHAJIM3a OJHOM U TOM K€ CUTYalLUH.

3aoanue

Bribepute HekoTOpyro cuctemy u uccieayite e€. [IpoaHanusupyiTe CUCTEMY COTJIACHO
JTaram CUCTEMHOI0 aHaln3a, onpezeneHHbM B Meroaukax C. Onrtnepa, C.fInra, F0.W. Yepnsika
u D.A. KanuroHnoBa. Pe3ynbraTsl npeicTaBbTe B BUIE CBOAHOM TaOJMIbI, CTPYHNIHPOBAB I10
CTPOKaM CXOXHE ITaIbl.

Konmponwvnuvie 6onpocwi

KaxoBa 065acTh HHTEpECOB KMOEPHETUKH KaK HAyKH?

Kakoe ynpaBieHue Ha3bIBaeTCs KUOCPHETHUECKUM?

O 4éM roBOpUT 3aKOH HEOOXOAMMOTO pazHOOOpas3us, chopmyaupoBaHHblil Y.P. Dmbu?

Yro Takoe METOIMKA CUCTEMHOTO aHanu3a?

Kakue cxoxue aTansl B pa3IuyHbIX METO/IMKAX aHAJIN3a CUCTEM.

HazoBrTe HECKOIBKHUX aBTOPOB METOAMK CUCTEMHOTO aHAIN3A.

B uem oTiimune meroauk cucremuoro ananuza C. Onrtaepa u C. Sura?

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

[lepeuncnure sTansl aHanuza cuctemsl o J.A. KanutoHoBy.

0. Yro sBNSETCS OCHOBAHMEM JUISI OLIEHKH 3((EKTUBHOCTH NMPHHATHIX 110 UTOramM
aHaJIM3a CUCTEMBI PEIIeHU?

BOoo~NoORWDNE

Jladoparopnasi pabora Ne 7
Omnpenenenne HAWJIY4lIero ¥ ONTHMANbHOrO pemiennii. MUcnoan3osanue npuununa Ilapero
JJISl AHAJIM3Aa CUCTEMBbI

Ilenv pabomut

O3HakoMumvcsa ¢ NOHAMUAMU HAULYYUE20 U ONMUMATLHO20 DeUleHUs. UCCIe008ams
2paHuYbl NPUMEHUMOCIU 2PAdUYECKUX Memo0o8 ONnpeoeNeHus peuileHus 3a0ayu, uUy4umeo
OCHOBbL ONMUMUZAYUU U 0ONIACb PeuaemMblx 3a0ad.

Hugpopmayusn



B 1897 romy wranesaHckuii skoHOoMHCT B. Ilapero, wuccienoBaBmIMi pacnpenciieHue
MaTepuaibHBIX PECYpCOB CPEAM Pa3IUYHBIX CIOEB HACEIEHHUS AHIVIMA TOTO BPEMEHH, BBIBEI
dbopMyIy, TOKa3bIBAIOIIYIO, YTO Ojara pacmpeleNsifoTcs HEepaBHOMEpPHO. DJTa Teopwsl ObLia
IPOMJUTIOCTPHPOBaHA Tpaguuecku amepukaHckuM dkoHomuctoM M. C. Jlopennom B 1907 roay
nuarpamMmoi. O0a ydeHBIX MOKa3ald, YTO B OOJBIIMHCTBE CIIy4aeB HaWOOJbIIAS OIS JOXOJ0B
WK Oar IpUHAUICKUT HEOOIbIIOMY YnCTy JroAei. Tak Obit 3amoxeH 3akoH 80/20, KOTOPBIH, K
coxkanenuto, cam [lapeto HE cMOr KOppeKTHO 0OBACHUTH. M3-3a 3TOro oH ObUI OcTaBieH 0e3
BHUMaHus ax g0 1949 roma, xorma mnpodeccop wu3 lapBapiackoro VYHuBepcurera
Joxopmx K. 3und oOparun BHUMaHNE Ha CIEIYIOIIYIO 3aKOHOMEPHOCTh. OH MpHILIET K TOMY, YTO
okouso 20-30% ycunuii garoT pe3yapTaTuBHOCTh B 70-80% OT MakcuMyma, KOTOPBIII MOKHO OT
HUX TMONY4YuTh. TakuMm oOpa3oM, 3urmd 3aHOBO OTKphUT MpuHIMI [lapeTo, moka3aB OCHOBBI
caMOOpraHu3alnK Bcex pecypcoB. [18]

Hoktop W. JIXypaH MNOpUMEHUT JAUArpamMmy
M.C. JlopeHua, uccienyst CTaTUCTUKY paclpeaesieHus
Opaka Ha MPOU3BOJICTBE, €IIE pa3 MOATBEPIUI IPUHLIUI
80/20, 1 m3gam KHUTY, B KOTOpOi chopMUpOBaI 3aKOH
«HEMHOT'0ro, MMEIOUIEro peuaroniee 3HadeHue». OH
yKa3ajl, 4yTo B OOJIBLIMHCTBE CIy4aeB HOJaBIIAOLICE
qucao JeeKTOB M CBA3aHHBIX C HHUMH IOTEPb
BO3HHUKAIOT HU3-32 OTHOCHUTEIBHO HEOOJIBIIOro 4YHcia

npuuuH. [Ipy 3TOM OH WIIOCTPUpPOBAJI 3TO C IOMOLIBK JUArpaMMbl, KOTOpas IOJIy4HiIa
Ha3BaHue auarpammel IlapeTo. YdueHbI B CBOEH pyKONIMCH MPU3BIBAI K MACCOBOMY BHEIPECHUIO
JAHHOTO MPHUHIUIA B pa3iIuuHbIe cepbl MPOU3BOACTBA, NAa0bl HCKOPEHUTHh Opak M MOBBICHTH
KAa4eCTBO BBIIYCKA€MBIX TOBAPOB.

CeroaHsi ATOT 3aKOH MPUMEHSETCS NPAKTUYECKU B JIIOOBIX 00JIACTSIX JEATETHbHOCTH.
SlnoHCKMiA cOr03 yUeHBIX U WHkeHepoB B 1979 r. Bxmtounn nuarpammy Ilapeto B coctaB cemu
METO/I0B KOHTPOJISI KAYECTRBA.

Urtak, B obmem cnyuae, «[Ipunnun 80/20» rmacut, 9TO HEOONbINAS A0S TPUYHH,
BKJIQJIBIBAEMBIX CPEJCTB WJIH MPUIaraéMbIX YCHJINHM, OTBEUYAET 3a OOJBIIYIO OO PE3YJIbTAaTOB,
MOJIy4aeMOU MPOAYKIIMH WIIH 3apa00TaHHOTO BO3HATPAK/ICHHUS.

Hanpumep, Ha nonydenune 80% pesynbratoB yxoauT 20% Bcero 3aTpaueHHOTO BPEMEHHU.
BoixoguT, yTo Ha mpakTuke 4/5 NMPUIOKEHHBIX YCHUIUN NMPAaKTUYECKH HHUKAK HE BIMSIET Ha
pe3ynbTar.

Takum o6pazom, Ilpunnun 80 Ha 20 yTBep)KOaeT, 4YTO JIUCHPONOPLUS SBISETCS
HEOTHEMJIEMBIM CBOMCTBOM COOTHOILLIEHUS MEKAY MPUUMHAMHU U PE3yJIbTaTaMH, BKJIaJbIBA€MbIMHU
U TIOJy4aeMbIMU CpPEICTBAMH, MPUIATaeMbIMU YCUJIUSMU U BO3HArpakJeHUEM 3a HHX.
Bripaxxenne «80/20» XOpoIIO OMMCHIBAET JaHHYIO aucnpornopuuio: 20% BIOXKEHHBIX CPEICTB
npuHocaT 3a 80% otmaun; 80% cnexcteuii npoucrekaroT u3 20% npuunH, 20% ycuinii qaroT
80% pe3ynbTaros. [18]

Tabmuna 3. — [Ipumeps! npumenenus «lIpunnuna 80/20»

O6nacTs Yro onpegensaet «MpuHumn 80/20»

npumeHeHunA 20% 80%



obwuit obvem

aCCOPTUMEHT
busHec npoAax
noKynartenem NPOLEHT NpMbblan
NCXOAHbIX CTOMMOCTb FOTOBOrO
MpounssoacTso
NpPoAyKTOB nsgenuns
npecTynHUKoB npecTynaeHuni
BoauTENEN atn
O6wwecTso 6pauytowmxcs pa3Bogos
BO3MOXHOCTEM
aeten cUCTEMbI
obpa3oBaHusA
ofeXabl B Bpems
rapaepobe NCNoNb30BaHuUA
JIOXKHbIX
dom NPUYKH cpabaTtbiBaHUM
CUFHaIM3aumm
. . HaKan/iMBaemoro
AencTeunii
mycopa

JIBurarenb BHYTPEHHErO CropaHus HariiaaHo crpaBemiuBocTh [lpunnuma 80/20: 80%
SHEPIHH, BBIACIUBLICICS IPU CTOPAaHUM TOILIMBA, TEPSIETCS, a KoyecaMm nepenaerca auub 20%
Bcel sHeprun. Ot 20% TorumBa npousBoait 100% Bcero ABMKEHUS.

Juarpamma [lapeTo — HHCTPYMEHT, O3BOJISIFOIIMNA PACTIPEAEINTD YCUIIHS JUIsl pa3pelleHus
BO3HHMKAIOIIMX MpPOOJIEM M BBIABUTH OCHOBHBIE MPHUYUHBI, C KOTOPBIX HYXHO HayMHATh
neiictBoBath. PaznuuaroT nBa Bua nuarpamm [lapero — no pesynabTatam v MpUYUHAM.

I[I/Ial"paMMa HapeTo 0 pe3yJibTaTaM ACATCIIbBHOCTHU. OTta AuarpamMmma IMnpeaHasHadycHa JIsd
BBISIBJICHUS TJIaBHOM HpO6HCMLI U OTpaXacT CICAYIOIIHUEC HCKCIIATCIIbHBIC PE3YyJIbTAThI
ACATCIIBHOCTH

— KayecTBO: Je(eKThl, IOJOMKH, OIIMOKH, OTKa3bl, pEKJIaMallud, PEMOHTHI, BO3BPATHI
IPOJYKLHH;
— ¢ce0ecTouMOCTh: 00beM MOTEPH, 3aTPaTHI;
— CPOKHM IOCTaBOK: HEXBATKa 3al1acoB, OLIMOKU B COCTaBICHUH CYETOB, CPbIB CPOKOB MIOCTABOK;
— 0e30MacHOCTh: HECHYACTHBIE CIIydaH, TParndeckure OMnOKH, aBapuu.
Huarpamma Ilapeto mo mnpuymHaMm. DTa JguarpaMma OTpa)kaeT MNPUYHHBI IPOOIIEM,
BO3HHUKAIOIIKX B X0J1€ TPOU3BOJICTBA, U UCIOJB3YETCS JUIsl BHISBIICHUS TJIABHOM U3 HUX:

— HWCIIOJIHUTENh paboThl: cMeHa, Opuraga, BO3pPacT, OMNBIT pabOThl, KBaTU(UKAIINS,
VHIUBUyAJIbHBIE XapAKTEPUCTHUKH;

— 000pyJ0OBaHHE: CTaHKH, arperatbl, HHCTPYMEHTHI, OCHACTKA, OpPraHU3allvs HCIOJIb30BaHUSA,
MOJCJIH, IITAMIIBI,

— CBIPbE: U3TOTOBUTEIND, BUJ ChIPbS, 3aBOA-TIOCTABIIUK, IAPTHUS;

— MeToJ  paboThl:  YCJIOBHS  TMPOW3BOJCTBA,  3aKa3bl-HAPSIbI,
MOCJIEA0BATEIBHOCTD OIEPALIUIL;

MpUeMbl  paboTHI,



— W3MEpPEHUus: TOUHOCTh (YKa3aHUH, YTeHUs, IpUOOpHast), BEPHOCTh U MOBTOPSIEMOCTh (YMEHHE
JaTh OJMHAKOBOE YKa3aHHWE B TOCIEAYIOIIMX W3MEpPEHUSX OJHOTO U TOrO K€ 3HAYCHHUS),
CTaOMIIBHOCTD (TIOBTOPSIEMOCTh B TEUCHHE JIUTEIHHOTO MEPHOAA), COBMECTHAS TOUYHOCTH, T.
€. BMecTe C MNpUOOPHOW TOYHOCTHIO M TapUpOBaHUEM MpuUOOpa, THUI HU3MEPUTEIHLHOTO
npubopa (aHaxoroBblil i 1udposoi). [18]

IToctpoenue nuarpammsl [lapeTo cOCTOUT U3 CAEAYIOLIIMX IArOB:

[Har 1. Ilpenmosaraercs, 4yTo Ha JaHHOM 3Tale€ Mbl YK€ HMEEM pe3yJIbTaThl BCEX
OpeIbIAYIINX [IaroB Mo pemeHuio npodyieM: GOopMyIHpPOBKA U MOCTAHOBKA MPOOJIEMbI, aHAIIN3
ee, cOOp HEOOXOOMMBIX AAHHBIX M (UKCAlMs UX B KOHTPOJBHBIX JUCTKax. J[is moctpoeHus
JrarpaMMBbl HEOOX0IMMO pa3paboTaTh OJIaHK TaOIUIBI, B KOTOPYIO 3aHOCST:

— Tunbl (IpU3HAKKH) CiIyd4aeB, (akTOB (IaHHBIC JIyYIlIE BCETO pacrojiaraTh B YOBIBAIOIIEM
HOpsiIKe - B Hayale TaOMUIBI THUMN COOBITHS, MMEIONIMKA HamOosblIee KOJIMYECTBO
MOBTOPEHHUI, B KOHIIE TAOIHIIbI - HAUMEHBIIIHI);

— KOJIMYECTBO MOSBJIEHUN (IOBTOPEHUI) KayKOT0 TUIIA;

— HaKOIUUICHHAss CyMMa Yucia KaXJI0ro TUMa (C HapacTaroIIMM UTOTOM: K YUCITY MPEAbIAYIIETO
THUIIA IPUOABIISAETCS CIEIYIOIIEe);

— TMPOLEHT YKcTa MO KaXJA0MY MPU3HAKY B 00IIei cymme;

— HaKOIUICHHBIH MPOIEHT (C HApaCTAIOIIUM UTOTOM).

B Tabnmue cnemyer moicuuTaTh OOIIYI0 CyMMY KOJIMYECTBAa CIy4aeB IO BCEM THIIAM

(mpu3HaKam).
Hlar 2. lanee HE0OX0OAUMO HAYEPTUTH OJHY TOPU3OHTAIBHYIO H JIBE BEPTHKAILHBIC OCH.

— BEPTHUKAJIbHBIE OCHU:
e JieBasi OCh ¢ UHTepBasiaMu OT 0 10 OOIIIel CyMMBI KOJIMYECTBA BBISBIICHHBIX CIIy4aes;
e nmpaBas ock ¢ uHTepBaiamu ot 0 go 100.
— TOpHU30HTAIbHAs OCh. VIHTEpBaJIbl Ha HEW TOJDKHBI OBITh OJUHAKOBBIMU M COOTBETCTBOBATH

YHCITy TUNOB (IIPU3HAKOB), YKa3aHHBIX B TaOJIHUIIE.
HIar 3. Ctpoutcs cTONIOMKOBAs AMAarpaMma Mo 3HAYEHUSIM TUIOB (MPU3HAKOB) CIyyaeB U

KyMynaTuBHas KpuBas (kpuBas Ilapero). Ha BepTukansx, COOTBETCTBYIOUIMX MPaBbIM KOHILIAM
KOKIOI0 HWHTEpBajla HAa TOPU30HTAJILHOM OCH, HAHOCSTCS TOYKH HAKOIUJICHHBIX CYMM
(pe3ysbTaToOB WM MPOLEHTOB) U COSAUHSIIOTCS MEXKIY CO00M OTpe3KaMu MpPSIMbIX.

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

— HaJIHUCH, Kacaloluecs auarpaMmbl (Ha3BaHUE, Pa3METKa YHUCIIOBBIX 3HAYCHHHA Ha OCSX,
HAaUMEHOBAaHUE KOHTPOJIUPYEMOTO H3/enus (COOBITHS), UMSI COCTAaBUTEINS JUArPaMMBbl);

— HaJMKCH, Kacaloluecs JaHHBIX (TIepro1 coopa nHGpopMalnu, 00BEKT UCCIETOBAHUS U MECTO
€ro MPOBEJICHHUS, 00IIee YUCIIO 00BEKTOB KOHTPOJIs) (puc. 15).
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Pucynok 15. I[Ipumep noctpoenus guarpammel [lapero
CoBeTbl 0 OCTpOEHUIO quarpaMmsl [Taperto:

1. Cnenyer ucnonab30BaTh pa3Hble KJIACCU(UKALUU U COCTABUTh KaK MOXKHO OOJIbIlIE AUarpaMM
[Mapero. Cytp mpoOieMbl MOXKHO YJIOBHUTBH, HAONIOJasl SBJICHHE C PAa3HBIX TOYEK 3pEHHUS,
MO03TOMY Ba)KHO ONMPOOOBaTh pa3iMuHble MYTH KIACCHU(PUKALUU JaHHBIX, IOKA HE BBISBSITCS
HEMHOTOYHCIIEHHBIE BaKHBIE (DaKTOPBI, UTO U CIY>KUT LeJbio ananu3a [lapero.

2. HexenatenbHo, 4TOOBI rpynma «mpodue» (GakTopsl (WIH OT «IPyTrHue») CoCTaBisiiaa OOJIbIION
nporneHnt. Eciu Takoe mpoucxoauT, 3HaYMT, 0OBEKThl HAOMIOAEHUS pacKiacCH(pUIMPOBaHBI
HENPaBWJILHO M CIHMIIKOM MHOTO OOBEKTOB IMOMNAl0 B OJHY Ipynmy. B sTom ciydae Hamo
UCTIOJIb30BaTh IPYTOi MPUHLINI KIACCH(PUKAIHH.

3. Eciu nanHble MOXKHO IPEICTaBUTh B JEHEKHOM BBIPAKEHUH, JIyUllle BCETO MOKa3aTh 3TO Ha
BEPTUKAIBHBIX OCsAX Auarpammsl [lapero. Eciu Henb3sl OLEHUTH CYIIECTBYIOLIYIO TpoOIeMy
B JICHE)KHOM BBIPKEHUH, CAMO MCCIIEIOBAHUE MOXKET 0Ka3aThCs HEdAP(EKTUBHBIM. 3aTpaThl —
BA)KHBIN KPUTEPUM U3MEHEHUH B YIIPABJICHUHU.

Tepmun «ONMUMATLHOCMbY — O3HAYAEM XAPAKMEPUCMUKY KAYecmed NpUHUMAeMbIX

peuieHutl (onmumanvbHoe peuleHue 3a0a4l, ONMUMATbHLLL NIAH, ONMUMATbHOe YHpaeieHue),
Xapaxkmepucmuky COCMOAHUSL CUCTNeMbl UNU ee NoGedeHUs (ONMUMANbHASL MPAeKmopus,
onmumanivbHoe pacnpeoeiienue pecypcos, OnmumMaibHoe GYHKYUoHuposanue cucmemsl) u op. Bcé
9MO He abCOoNOMHbIe NOHAMUSL. HEelb35l 2060PUMb 06 ONMUMATILHOCIU 8000U4e, 8He YCILo8Ull U be3
MOYHO ONpedeNeHHbIX Kpumepued onmumaibHocmu. Pewenue, naunyyuiee 6 00HUX YCI08UAX U C
MOYKU 3pEHUsL 0OHO20 KPUMeEPUsl, MONHCEM OKA3AMbCS OANIEKO He IYYUUM 8 OPY2UX YCI08UIX U NO
opyeomy kpumeputo. IlpumenumenbHo K OONLWUHCMBY CUCMEM, HPUXOOUMCS YHUMbIBAMb
makace akmop ycmouyugocmu npeoiazaemozo peuteHus. Moowcem oxazamvcs mak, umo
ONMUMATILHBI PACHeMHbLI NAAH HEYCMOUYUg: 1iodvle, 0axdce He3HAYUmMeIbHOe OMKIOHEeHUs Om
He20 MOo2ym Npusecmu CUCmeMy K He2amusHbIM NOC1e0Cmeusam u oaxce K kpuzucy. M ¢ smom
cryyae yenecoobpasznee NPUHAMb He CAMbIL ONMUMATLHBIU, HO Oojlee YyCmoudusvlli NidaH,
OMKJIOHEHUsI OM KOMOPO20 OKANCYMCS He CmoJb ondacHbimu. Kpome mozo, nockonvky mooeins
HUK020a He Obleaem MOUYHLIM ONUCAHUEM CUCMEMbl, MO U NOAYYEeHHOe HA e€ OCHOGe peuieHue
makoice He A611emcs 00513ameNbHO HAULYYUUM peulenuem peanvHou 3adaqu. M ece owce ono

Jydue 1100020 0py202o peuleHusl, NOAY4eHHO20 UHbIMU Memooamu u ¢ opyeumu kpumepusamu. [19,
20]

Hmanvanckuii skonomucm B. Ilapemo mamemamuuecku cpopmyauposan 0Our u3 camvix
pAcnpoCmMpaneHHblX Kpumepues OnmumMalbHOCmu, KOmopblll NOIyYUl NPUMEeHeHue He MOAbKO 6
9KOHOMUKe, HO U 6 ecmecmeeHHblX Haykax u mexuuxe. llapero cpopmynupoBana ero Tak:
«Crnenyer cuuTarh, 4TO Jit000E U3MEHEHUE, KOTOPOE HUKOMY HE MPUYUHSAET YOBITKOB U KOTOPOE
IPUHOCUT HEKOTOPBIM JIIOISAM MOJb3Y (MO0 UX COOCTBEHHOW OIICHKE), SBISETCS YIyUIIEHUEM.
Kpurepunii [lapeto nmpumeHsieTcs NMpu pelIEHUSAX TaKMX 3a4ad, KOI/la ONTHUMH3aLUs O3HAadaeT
yAy4IlIeHHe OJHUX MMOKa3aTeNel MpH yCIOBUHU, YTOOBI APYrHe He YXYAIAINCH.

3aoanue

Buiopamv cucmemy unu npoyecc ons aumanusa. Ilocmpoums ouacpammwur Ilapemo no
APUYUHAM U NO  pe3yIbmamam OesmerbHOCMU CUCMeMbl, UCCLe008as8 3pgexmusHocmu
cucmemvl/npoyecca, ucxoos uz «Illpunyuna 80/20». Oyenums KOppeKMHOCMb Memood.

KOHmpo.leHble eonpocol:



1.Kem 1 koraa 6611 chopMyTHUpPOBaH 3aKOH «HEMHOTOTO, UMEIOIIETO pelIatolee 3HaYCHUEe»?
2.Yto0 06srun0 minmtoctpupyet Kpuas [1apeto?

3.Uro BeIsBisieT auarpamma [lapero o pesynbraTam aesiTeabHOCTH?

4.Yto nokassiBaeT nuarpaMma Ilapero no npuunHam?

5. B uém 3axirouaercs 3a7a4a ONTUMAJIbLHOTO YIPaBIeHUs?

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

7.YT0 06mIero u B 4éM paziuuus Mexay nuarpammoit [lapero u nuarpammoit Mcukapa?
8.KakoB anroputm nocrpoenus nuarpammsl [Tapeto?

9.IIpuBenure coOCTBEeHHBIE TPUMEPHI padoThI puHLUIA «80/20.

10. Kak MoHO ricniosib30BaTh npuHIKM [lapeTo B yuébe?



JlabopaTtopHas pa6ota Ne 8
Metoanl ucciaenoBanusa cucreM. MeTo CHHEKTHKH

Lenv pabomut

Hayuumuca naxooume ananocuu u memagopul 01 npoyeccos u A6ieHull, NPOUCXo0AUUX 6
MEeXHU4eCcKUx U 8 NPUPOOHLIX CUCEMAX.

Hugpopmayusn

TepMI/IH «CHHCKTHKa» 3aMMCTBOBAaH H3 TI'PCUYECKOI'O sA3bIKA. On o3Haydaer COCIUHECHUC
BMCCTC PA3JIMYHBIX U HC UMCIOIIHUX BUAUMBIX CBsI3€i1 DJIEMEHTOB.

B 1980 roay nBoe yu€nbix u3 Muunranckoro yauepcutera (CILIA) Mopu 'k u Kut
Xonuoak. 3afanuck B cBO&M uccnenoBanuu (puc 16) Bompocom: «OTKyna BO3HUKAIOT HOBBIE
unen?»

COGNITIVE PSYCHOLOGY 12, 306355 (1980)

Analogical Problem Solving

Mary L. Gick aAxD Kei1TH J. HOoLYOAK

University of Michigan

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

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

Pucynok 16. ®parMeHT cTaThy, MOCBALICHHON UCCIIEOBAHUSM PEIICHUS TPOOIIeM METOIOM
aHaJIOTUU

B cBoéM 50-cTpaHUYHOM HCCIE0OBAaHUN OHU JI0KA3aJH, YTO OOJBITUHCTBO OOIIMX BHIBOJOB
cAenaHo Tpu oOOHapykeHHH monodus (aHamoruét u metadop) Mexay AByMms uiu Oonee
cutyanusMu. [lpueMbl HCMONB30BaHMS aHAJOTHH OTHOCATCS K METOJaM IICHXOJOTHYECKOM
AKTHBU3ALIMHM TBOPYECKOTO MBIIUIECHHUS. [21]

Haubosiee uHTEpEeCHBIM METOJIOM, UCIOJB3YIOIIMM aHAJIOTHH, sBiseTcs «CHHEKTHKa» —
METO/1 PeLIeHUs] H300peTaTeIbCKUX 33a/1a4 U IOMCKa HOBBIX OM3HEC HJIeH IpyIIoi CelnaiucToB,
IIMPOKO UCIIONB3YIOIIUX PA3INUHbIe TUITBI aHAJIOTHI. DTOT MeTo 1 ObLI npeiokeH Y. ['oproHoM
(CIIA) B 1952 rony. OH OCHOBaH Ha CBOMCTBE YEJIOBEUECKOTO MO3ra YCTaHABJIHMBATh CBSI3U
MEXIYy CIIOBAMM, TNOHSTHUSAMH, YyBCTBAMM, MBICIISAIMM, BIICYATJICHUSMHU, T. €. YCTAHABIMBATh
ACCOLIMAaTUBHBIE CBSI3U. DTO MPUBOAUT K TOMY, UTO OTJEIbHOE CIOBO, HAOIIOACHHUE U T. I1. MOTYT
BBI3BaTh B CO3HAHUU BOCIIPOU3BEECHUE PAHHEE MTEPEKUTHIX MBICIICH, BOCIPUATHH, U ""BKIIFOUUTH"
6oraryio MH(GOPMALMIO MPOLUIOTr0 OMBITA Ui pElIeHHs] MOCTaBIEHHON 3agaud. DTOT METOJ
OTHOCHTCS K 3BPUCTUYECKUM METOAM.

[TogoGHO MoACKa3Ke, aHATIOTHS TOJDKHA BOCTIPUHUMATHCSI KaK COCTABHAS 4acTh pelaeMoin
3a7a4u. BBIIENSAIOT 4eThIpE OCHOBHBIX THIIA AHAJIOTHM:



JInunas anajsorusi. Eciam BeI XoTHTE pa3oOpaThCst B CIIOKHOM SBJICHUH, TIPEICTABBTE CEO
COCTaBHOM YacThIO 3TOTO siBieHUs. Harprumep, eciii BBl XOTHTE TIOHATH MOJICKYJISIPHOE CTPOCHHUE
cMmecH, rnpenactaBbTe ceOsi Mosekynoil. Kak Obl Bbl moBenu ce6s? Kak moctynunm Obl Ipyrue
MOJIEKYJIbI, K KOTOPBIM Bbl HAMEPEHBI IPUIETTUTHCSI? MOXKET, BBl YBUIHUTE C 3TOM TOUKH 3PCHUS TE
HEYJIOBUMBIE CBSI3U, KOTOPBIE OBLIN paHee BaM HEJOCTYITHBI.

IIpsimas anajgorus. ComnocraBpTe 3a/1a4y, HaJl KOTOPOW BBl paboTaere, C PSIOM 33134 U3
coBceM apyrux obnacreil. OToT MeTo ObUT UcTIONb30BaH Anekcanapom ['pamom bemtom: «Mens
OCEHWIO: BEJlb Ha CAMOM JIEJI€ XPSIIY YEJIOBEYECKHUX YIIEH CIMILIKOM MACCUBHBI I10 CPABHEHUIO C
TOHKOH MeMOpaHOii, KOTOpasi yIpaBJisieT UMHU, U €CIIM TaKkas TOHKasg MeMOpaHa MOKET 3aCTaBUTh
JIBUTATHCSI OTHOCUTEIBHO TPOMO3/IKHE XPALIM, TO IoyeMy Obl Moeil Gojee TOJICTON M MIOTHOU
MeMOpaHe He 3aCTaBUTh JBUTAThCs CTAIBHYIO IIJIACTUHKY». Tak ObuT IpuayMaH TenedoH.

CuMBoJinueckasi aHAJOrMsA. OTa CTpaTerus pelieHus 3afady TpedyeT 3pHUTENbHOrO
BooOpaxkeHusi. Ee 1enb — oTopBaTrbcsi OT OrpaHMYEHUM, HAKIAJbIBAEMBIX CIIOBAMH MU
cumBosiaMu. Eciu BBI bITaeTech CO3/1aTh YeTKUN 3pUTENbHBIN 00pa3 3a/1auu, TO MOXKETE YBUJIETh
U pelIeHue, MPOCBEYNBAIOIIEe CKBO3b 3TOT 00pa3.

danTacTuyeckas anajgorus. Kakoe penieHue mpuxoguT BaM Ha YM B BaIllUX CaMbIX
¢anTacTuuecknx meutax? Hampumep, BbI Mo)keTe BOOOPAa3HTh JBYX MaJIeHBKHX HACEKOMBIX,
KOTOpBIE OyIyT aBTOMAaTHYECKH 3aCTETUBATh Bally KYPTKY, HJIU I'YCEHUILY-ILIEIKOIPIa, KOTOpas
HauHeT OBICTPO MPSCTH IEJK, YTOOBI BBl HE 3aMEP3JIH MPH PE3KOM MOXOJIOAAHUU. ITO MPUMEPHI
¢danracTrueckux aHanoruii. Kak m B ciaydae MO3roBoro mrypma, (haHTacTHYeCKHe aHAJOTHH
MOTYT BBIpAXKaTbCsl B O€3YMHBIX, NAIEKUX OT PEAlIbHOCTH HJESIX, KOTOPHIE, BECbMa BEPOSATHO,
3areM OyayT IpeoOpa3oBaHbl B IPAKTUYECKUE U BBITIOJIHUMBIC perieHust. [22]

Meto1 CHHEKTHKH PUMEHSIETCSl KaK B MHAWBUIYaJIbHOM, TaK U B KOJUICKTUBHOM TTOPSITIKE.
B KOJUIEKTUBHOM MpPO(PECCHOHATBHOM MPUMEHEHHH Ha HAYaJbHOM JTare CHHEKTHYECKOTrO
OOCYXXIICHUSI aHAJIOTHH KCIOJB3YIOTCS ISl HAuOOJee YETKOrO BBISBICHUS M YCBOCHHS
y4acTHHKaMU CYTH perraeMoi mpoOiemsl. [IpoucxoauT oTkas oT OUeBHIHBIX PELICHU. 3aTeM B
Hpolecce CHEeNHANTbHO OPraHW30BAHHOTO OOCYXIICHHS ONPEACNSIOTCS TJIaBHBIE TPYAHOCTH H
NPOTUBOPEYHsI, NPEMSITCTBYIOIINE pEIIeHNI0. BrIpabaThIBaloTCsT HOBBIE  (OPMYIUPOBKH
npoOJIeMBbl, ONpPEAETSIOTCS LeNu. B nanpHedIIeM Tpu HOMOIIM CIIEIHANBHBIX BOIPOCOB,
BBI3BIBAIOIIMX AHAJIIOTHH, OCYIICCTBISETCS TOUCK WA M pemieHuil. [lonmyueHHbIC pereHus
TIOJIBEPraroTCs OlIEHKe U mpoBepke. [Ipu HEOOXOAMMOCTH TIPOUCXOIUT BO3BPAT K MpodiIeMe st
HIOBTOPHOTO € 00CYKJICHHS ¥ Pa3BUTHUS MMOJTYYCHHBIX paHee uaei. [22]

HpI/I WHIUBUAYAJIbHOM HWCIIOJB30BAHUH CTPOTOTrO ajJroputMa HET, Pa3jIndHBIC BHUABI
aHaJIOTHit IPUMEHATIOTCS COBMECTHO IJIA CHHCKTUYCCKOI'O aHaJIn3a.

B mporpamMmupoBaHUM Ha BCEX €ro 3Tanax MPUCYTCTBYET MOUCK aHAJIOrMid M MeTadop.
Jaxxe Takoii npuBbIYHBIN «Pabounii cTom» sBiseTcst MeTadopoil, Kak U Marku, KaTaloru, METObI
YIOPSAIOYMBAHUS MTPOLIECCOB B CUCTEME, XPAHUIIUINA JAHHBIX U T.1.

3aoanue

Hccneoosams  npocpammmbiiil/annapamuo-npocpamMmmubili.  KOMNIIEKC ¢ MOYKU  3PeHus
UCNONb308AHUS PATUYHBIX 8U008 aHalo2ull 8 e€ paspabomke u @yHkyuonuposanuu. Chauana
oamb Kpamkoe onucanue cucmemvl. Pesynomam moducHo npeocmasums 6 6ude mabauybl
(Kypcugom Oan npumep 3an0IHeHUs):



dnemeHT  CBA3b Bung aHanorum
CUCTEMBI  Mexay

SNeMeHTaMM NnyHan Mpamas CumBonunyeckasn daHTacTMYeckan
dnemeHTl X npu co3gaHum sanemeHTa
6bl1a UCNosb30BaHa
aHanorua uns
Hay4HO-paHTacTUYECKOr
o pomaHa l. ¥Yannca ...
dnemeHT2 X npu co3gaHum
anemeHTa
6bina
MCNO/Nb30BaH
a aHanorua c
CeAasb ONA CBA3N
mexay mexay
anemeHTamm anemeHTamm
1n2 6bina
NCNo/nb30oBaHa
aHanorus C...

KOHmpOJleble 680npocol:

1. Yro o3HauaeT TEPMUH «CUHEKTUKA»?

2. YTo JEeKUT B OCHOBE METO/]1a CHHEKTUKH?

3. Uro npencrapinseT co0o0i TuuHas aHanorusa?

4. Yro mpexacraBisieT coO0N CUMBOJIMYECKas! aHAJIOTUsA?

5. Uro npencrasinseT coboil npsimas aHaIOTUs?

6. Yro mpencraBmnsieT co0oii (haHTacTUUECKAsT aHAJIOTHS?

7. KakoBbl rpaHullbl IPUMEHEHHS] METO/1a CHUHEKTUKU?

8. Kak npumeHsATs METO pU TPYNIIOBOM HUCCIIEJOBAHUU CUCTEM?

9. Kak nmpuMeHsTh METOJI IPH HHINBHIYaTbHOM HCCICIOBAHUN CHCTEM?
10. Kak nmpuHIUNI aHAJIOTUH UCIIONB3YETCS B IEPCOHAIBHBIX KOMITbIOTEpax?



IIpunioxenne 2

OueHoYHbIE cpeICTBA /Il IPOBe/IeHUs POMEKYTOUHOM aTTecTalnu

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

Kon
HWHJIUKaTOpa

Nuaukatop 1OCTUXKEHUS
KOMIIETEHIINH

OneHouHble CpeCcTBA

Web-npunoxenuii

I1K-8: O6nanaeT criocoOHOCTHIO K HACTPOMKE U KOHTPOJIIO pabOThI CETEBBIX 3JIEMEHTOB
MH(POKOMMYHUKAITUOHHON CHCTEMBI, YIPABICHUIO O€3011aCHOCTHIO CETEBBIX YCTPOUCTB U
MIPOrPaMMHOT0 00ECTICYeHHSI, TUATHOCTUKE OTKA30B U OIIMOOK CETEBBIX YCTPOHCTB U IPOrPAMMHOTO
o0ecreyeHus, KOHTPOJIIO MTPOU3BOAUTEIBHOCTH CETEBOM MHPPACTPYKTYPHI
MH(POKOMMYHUKAITUOHHON CHCTEMBI, IIPOBEICHHUIO PETJIIAMEHTHBIX Pa0OT Ha CETEBBIX YCTPOIMCTBAX U
IPOrpaMMHOM obOecrieueHUH HH(POKOMMYHUKALIMOHHOM CUCTEMBI ISl 00eCTIeYeHUs PadOThI

[1K-8.1

Omnpenensier KauecTBO
HACTPOMKHU U KOHTPOJIsE pabOThI
CETEBBIX 2JIEMEHTOB
MH(OKOMMYHUKALIUOHHON
CHUCTEMBI

Cucrema mOHUMAETCS KaK ...

1) BomIOIIEHHE CHCTEMBI;

2) UHAUBUAYATbHBIN, YHUKAIBHBIA (DU3UYECKUN
O00BEKT, CYIIECTBYIOLIUI B (PU3UYECKOM MHUPE;

3) n300pakeHNE CUCTEMBI;

4) abcTpakiiys, orpaHMueHHas! BHEIIHEH CpeJioit

OnucaHue CUCTEMBI - 3TO ...

1) undopmanus onpeaesieHus], 3aMcanHas Ha
KaKOM-TO HOCHTEJe MH(POpMAIIHH;

2) BOILJIOIICHUE CHCTEMBI,;

3) bopmanu3zanusi COOBITHIA, IO U MOCIIE KOTOPBIX
COCTOSTHUE CHCTEMbI H3MCHSICTCS

OKCTEHTOM Ha3bIBAETCH ...

1) MecTO UHIUBU/IA B HEKOTOPOM MPOTSIKEHHOM
MPOCTPAHCTBE-BPEMEHHU;

2) MECTO HaXOX/ICHUS UHJIUBHUIA B KOHKPETHBIM
MOMEHT BPEMEHHU;

3) auckperHas o0jgacTb HOCUTENS HHGOPMaAIUU

I1K-8.2

OreHMBaeT KauecTBO
yTpaByieHUs] 0€30MaCHOCTHIO
CEeTEBbIX YCTPOICTB U
MIPOrpaMMHOTO 00ecTIeueHus,
JTMarHOCTUKHU OTKA30B H
OIIMOOK CETEBBIX YCTPOUCTB

COBOKYITHOCTh BCeX 00BEKTOB, H3MEHEHUE CBONCTB
KOTOPBIX BIIHMSET Ha CUCTEMBI, a TAKXKE TeX
00BEKTOB, YbH CBOMCTBA MEHSIOTCS B PE3yJIbTaTe
MOBEICHUS CUCTEMBI, 3TO:

1) cpena;

2) mojacucTema;

3) KOMITOHEHTHI

OO0benrHeHre HEKOTOPBIX TapaMeTPOB CUCTEMBI B
napameTpe 00Jiee BBICOKOTO YPOBHS — 3TO. ..

1) cuneprus;

2) arperupoBaHHe;

3) uepapxus.

[TpuHIMIT HHTETPAITUN HAIIPABJICH:

1) Ha U3yueHue UHTETPATUBHBIX CBOMCTB H
3aKOHOMEPHOCTEN;

2) paH)KUPOBAHHE IIEMEHTOB CUCTEMBI 110
3HAYHUMOCTH;

3) Ha MoJTy4yeHUe KOJIMYECTBEHHBIX U KOMILJIEKCHBIX
XapaKTePUCTHK.




I1K-8.3

Omnpenensier HeOOXOIUMOCTh
MIPOBEJICHUS PETJIAMEHTHBIX
paboT Ha CETEBBIX yCTPOUCTBAX
U TIPOrpaMMHOM 00€CTIeYeHUH
MH(OKOMMYHUKAIIMOHHON
cucremsl ¢ Web-unrepdeiicom

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

1) anIUTUBHOCTb;

2) IETIOCTHOCTb;

3) 000CO0JICHHOCTD;

4) UHTETPAaTUBHOCTH

4D-oHTONOTHA - 3TO ...

1) cymecTBoBaHHE MUPa B YETHIPEXMEPHOM
MPOCTPAHCTBE-BPEMEHH MO DUHIITEHHY;

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

3) BemMuuHa, SBJSAIOMIASICS €IUHOW MEPOM
pa3nUYHBIX (HOPM TBUKCHHS H B3aMOICHCTBHS
MaTepuM, MEPOM Mepexoa ABUKEHUS MATEPUH
u3 o1HUX (OpPM B JIpyrue

KoMMyHHUKAaTHBHOCTH OTHOCHUTCSI K TPYIIIIE
3aKOHOMEPHOCTEH

1) oCyI1eCTBUMOCTH CUCTEM

2) B3aMMOJICHCTBHUS YaCTH U IEJIOTO

3) pa3BUTHS CUCTEM

4) nepapxmu4eckoi yrnops104eHHOCTH CUCTEM

[1K-5: CnocoOHOCTH K Q)OpMaJ'II/IBaLII/II/I H AJITOPUTMHU3AIUUN IIOCTABJICHHBIX 3a/1a4, K HAITHCAHUIO

IMporpaMMHOTIO KoAa € UCITOJIb30BAHUEM SA3BbIKOB IIPOIrpaMMUPOBAHUS, OIIPCACICHUA U

MaHUITYyJIUPOBaHHA JaHHBIMU U Oq)OpMJ'IeHI/IIO IMpOrpaMMHOIro Koga B COOTBECTCTBUU

YCTaHOBJICHHBIMHA TpCﬁOBaHI/ISIMI/I

[IK-5.1

O1eHUBAET Ka4eCTBO
MaTeMaTHYECKOW MOJIEIN TIPU
bopmanuzanuu 3aaaun
peAMETHOM 001acTH

Kakast 13 0cOOCHHOCTEH HE SBISETCS
XapaKTePUCTUKON Pa3BUBAIOIINXCS CHCTEM

1) ogHOHANPABIIEHHOCTB;

2) HeCTaIlMOHAPHOCTh OTJENbHBIX TapaMeTPOB;

3) uenemnoJyiaranue;

4) YHUKAJIBbHOCTh TIOBEJICHUS CUCTEMBI.

[IpuHnw ............... 3aKirodaercs B ToM, uro AUC
CO3JIaeTCs C Y4ETOM BO3MOKHOCTH ITOCTOSTHHOTO
MOTIOJHEHUSI U OOHOBJIEHUS (PYHKIUI CUCTEMBI U
BUJIOB €€ oOecrieueHus

1) pa3BuTHS;

2) cTaHAapTU3alUU U YHUDUKALINUY;

3) COBMECTUMOCTH

[Tpunnmt ........... IIO3BOJISIET IOJIOUTH K
HCCIIeTyeMOMY OOBEKTY KaK €IUHOMY IIEJIOMY;
BBISIBUTH Ha 3TOW OCHOBE MHOTOOOPa3HbBIE THITBI
CBA3EH MEXAY CTPYKTYPHBIMU AJIEMEHTaMH,
00eCIeYnBaIOIMMH IIEIOCTHOCTh CHCTEMEI;
YCTaHOBUTH HaIpaBJI€HUs! TPOU3BOACTBEHHO-

XO3SICTBEHHOM ACITESIbHOCTH CHCTEMEBI B
peanzyeMble €10 KOHKPETHBIEC ()YHKITUH.

1) crangapTu3anuu;

2) CUCTEMHOCTH;

3) COBMECTUMOCTH

[1K-5.2

Ol1ieHUBAET Ka4€CTBO
pa3pabOTaHHBIX AIITOPUTMOB
JUTSL TIOCJIETYIOIIETO
KOJMPOBaHUS

CrnennanbHble (0C00bIE)00BEKTHI, KOTOPHIE COCTOSAT
W3 4acTei U OTHOBPEMEHHO OHU SIBJISIOTCS
YacThIO Yero OOJIBIIETO 1EJIOr0 HOCAT Ha3BaHUE

1) xos10H




2) Xomapxus
3) uHTEpec
4) uepapxus

B yacTHBIE OnMcaHusl CUCTEMBI COTJIACHO
craugapty |EC 81346-1 Bxoasart onucaHus
MOJICUCTEM KaK:

1) byHKIIMOHAIBHBIX OOBEKTOB

2) ¢pu3nyecKkux 0ObEKTOB

3) MecT B IPOCTPAHCTBE

4) CTPYKTYPHBIX 00BEKTOB

5) sMepKEHTHBIX 0OBEKTOB

BepHo 511, 4TO pa3Hble CTEUKXOJIIEPhI
JIOJKHBI OJTMHAKOBO OMPEJIENSITh 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 KJIacTepU3allK Ha COEeP KATEIbHOM YPOBHE
HKBHBAJICHTHA ...

1) 3aaue OIIEHKU COCTOSIHUSI CUCTEMBI B YCIIOBHSX
IIOMEX

2) 3a/1a4e BBISBIICHHUS 3HAaHUN

3) 3aaue OLIEHKU COCTOSIHUSI CUCTEMBI B YCIOBUSX
HEOTIPEICIICHHOCTH

Kakue 13 nepeunciaeHHbIX 0IX0A0B UCIOIb3YIOTCS
IPY PEUICHUH 33/1a4 CUCTEMHOTO aHaJIn3a?

1) CraTrucTHYeCKuii IOAX0/1 Ha OCHOBE
MaKpoMo/iesiel OOJIBIINX TEXHUUYECKUX CUCTEM

2) CTpyKTypHO-(YHKINOHATIBHBIN MOAX0]T

3) CuHepreTuyecKuii moxon

4) N300peTaTenbCKuil MOAX0.

B 3ayaue npuHATHS pEIIEHU, ONTUCHIBAEMOM
Habopom: <S, G, A, C, M, F,P,R, T, V> S -9310

1) pemaroriiee MpaBuiIO, OTPAKAIOIIEE CUCTEMY
IPEANIOYTEHUI

2) hopmynupoBKa IpoOIeMbl IPUHATHS PELICHUH

3) MHOKE€CTBO BO3MOKHBIX aJIbTEPHATUB




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

ITpomexyTouHas aTrTecTanys 1o aucHuIUIMHE «CUCTEMHBIN aHAJIN3)» BKIIOYACT TEOPETUYECKUE
BOTIPOCHI, TTO3BOJISIOINE OLEHUTh YPOBEHb YCBOCHHUSI 0OYUYAIOIIMMUCS 3HAHUHN, M TPAKTHYECKUE
3aJ]aHMsl, BBISIBIIAIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaICHUH, TPOBOAUTCS B popme
HK3aMEHa.

IToka3zaTenu u KPUTEPHUHA OLICHUBAHUSA IK3AMEHAIIUOHHOI'0 OTBETA:

OcHoOBHOI1 33,[[3‘16171 IMOATOTOBKH CTYACHTA K OK3aMEHY CIICAYCT CUNTAaTh CUCTEMAaTU3alluIO 3HAHUM
yqe6Hor0 mMarepualia, €ro TBOpUYCCKOC OCMBICIMBAHUC.

Kpumepuu oyenku (6 coomeemcmeuu ¢ opmupyemvimu KOMNEMEHYUsMU U NIAHUDYEMbIMU
pe3yibmamamus 00yyeHus):

— HA OYEeHKY «OMAUUHO» — 00VUAIUWULICS NOKA3bIBAem 8bICOKUU YPOBEHb CHOPMUPOBAHHOCMU
KoMnemeHyutl, m.e. TOJHO PACKPBITO COJAEpKAHME MaTepuana; 4YETKO W MPaBUIBHO JAHbI
ONpENENICHUsI U PACKPBITO COJEp)KaHUE MaTepuana; OTBET CaMOCTOSTENbHBIM, NpPU OTBETE
MCIIOJIb30BaHbI 3HAHUS, TPUOOPETEHHBIE paHee;

— HA OYEHKY «XOpouwio» — 00y4arowulics nokasvleéaem cpeoHull YposeHb ChHOopMUpO8anHocmu
KoMnemenyutl, m.e. PAaCKpbITO OCHOBHOE COJIEp)KaHHE Marepuaia B 00bEME; B OCHOBHOM
MPAaBWIBHO JIaHbI ONPEACIICHUS, TOHATHS; MAaT€pUall U3JIOKEH HEIOJIHO, MPU OTBETE JIOMYIIEHBI
HETOYHOCTH, HapYIIIEHA MOCIEA0BATEIIbHOCTh M3JI0KEHUS; JOMYIIEHBI HEOOIBIITNE HETOYHOCTH
MIPY BBIBOJIAX W UCMOJIb30BAHUHU TEPMUHOB; IPAKTUYECKNE HABBIKA HETBEPBIC;

— Ha OYeHKY «y0061emeopuUmenbHo» — o00y4aowWulicsi NOKA3bleaenm Mnopo2o6ulil YPOBEHb
cpopmuposannocmu Komnemenyuil, m.e. YCBOEHO OCHOBHOE COJEpXaHUE Marephaia, HO
U3JI0’KEHO (hparMEeHTapHO, HE BCETa MOCIEA0BATEIbHO; ONPEACICHUS U TIOHATHUS 1aHbI HE YETKO;
MPAKTUYECKHE HABbIKU CJIa0bIe;

— HA OYEHK)Y «HEYO081eMEOPUMENbHO» — Pe3VIbmam 00yueHUs He O0CMUSHYM, 00yYalowulicsl He
MOdHcem noKazams 3HAHUsL HA YPOBHE 8OCHPOU3Be0eHUs U 0OBLACHEHUS UHDOPMAYUL, He MOHCEm
NOKA3amb UHMEILIeKMYalbHble HABbIKU PeuleHUs NPOCMbIX 3a0ay.



