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PABOYAS ITPOTPAMMA IUCHUIIIMHBI (MOIY JIST)

CHCTEMHBIH AHAJTH3

HamnpapJieHue OATOTOBKH (CIIEUATBLHOCTS)
09.03.01 MudopmaTrKa H BEIYUCIUTENbHAS TEXHUKA

HanpasneHHOCTS (IpOGHIIL/CIIENHANIN3aIHs) IPOTPAMMEI
I[IporpaMMHOe 0GeCTIeYeHHE CPECTB BBIUKUCIUTENHON TEXHUKA W aBTOMATH3UPOBAHHBIX CHCTEM

VYpoBetb Bbiciero 06pazosaHus - GakanaBpHaT

dopma 06yueHnS
3209HAs

Wrctutyr/ GakynbreT VHCTHTYT SHEPreTHKH M ABTOMATU3HPOBAHHEIX CHCTEM
Kadenpa BEIMHCTHTETFHON TEXHUKH U IPOrPAMMHUPOBAHUS

Kypce 4
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PaSoyas mporpamma cocrapnena ma ocHose PT'OC BO - Gaxanapprart 1o HanpapieHHIO
nonroroskn 09.03.01 Mmdopmarnka u BE[MHCITUTENIEHAS TeXHHKa (IpHKa3 Muno6pHayku
Pocenn 0119.09.2017 r. No 929)

PaGouas mporpavma paccMotpema u onobpena Ha 3acemanmm  Kademper
Bermenmurensioit Texmuu u nporpamvuposaris
08.02.2023, mporokon Ne 5 g&
s

3aB. kadeapoit /— 0.C. Jlorynosa

PaGouast nporpamma on00peHa MeTomYecKol Komuccrei MDUAC ;
10.02.2023 r. mpotokon Ne 7

Ipencenarens B.P. Xpammun
PaGouast mporpamMma cocrapnena: 2
nouent Kadenper BTull, xamm. Texa. Hayk ﬁ I0.B. Kouepxunckas

Penenszent:

Hupexrop HUN «IIpombesonacHoCTs, Kam, TexH. HayK | M.IO. Hapkepmu



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

PaGouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2028 - 2029
y4eOHOM T'oy Ha 3aceaHuy Kapeapsl BBMUCINTENHHON TEXHUKH U TPOrPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadenpoit O.C. foryHOBa




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

Meroapl yripaBieHus 3HAHUSAMU

[IpoexTrpoBaHue MPOrPaAMMHBIX CPEJICTB

VYipasieHue CI0KHBIMU CHCTEMAMU

[ToaroroBka K caye U cjadya rocyJapCcTBEHHOTO K3aMeHa

3 Komnerenuunu odyuarouierocsi, gopmupyembie B pe3yJbTaTe 0CBOCHHA

AUCHUILIMHBI (MOYJIs) M IVIAHUPYeEMbIe Pe3yJbTaThl 00y4eHus!

B pesynbrate ocBoeHUs TUCHMILIMHBI (MOAynsa) «CHUCTEMHBIH aHanM3» 00ydarouuiics
JIOJIKEH 00J1a/1aTh CJIETYIOIIUMU KOMIETEHIIUSIMU:

KOI[ HHAIUKAaTOopa I/IHILI/IKaTOp JOCTHIXKCHUS KOMIICTCHIIN

[1K-1 CnocoGHOCTh aHaNM3UPOBaTh TPEOOBaHUS K MPOrpaMMHOMY OOECHeYeHHI0 U 0Oa3am
JAHHBIX, Pa3pa0OTKW TEXHUYECKHX CIENU(PHUKANUNA Ha TPOTPaMMHBIE KOMIOHEHTHI M HX
B3aMMO/ICICTBHE, IPOEKTUPOBATH IIPOrpaMMHOE o0ecrieyeHHe U 0a3bl JaHHBIX

IK-1.1 Ananusupyer TpeOOBaHHUS K pa3paboTKe MPOrpaMMHOro oOecledyeHUs U
0a3aM JaHHBIX

[K-1.2 OneHuBaeT KadyecTBO pPa3pabOTKM TEXHUYECKHX crenupukauuidi Ha
IPOrpaMMHbIE KOMIIOHEHTHI M X B3aUMOJICHCTBHE

ITK-1.3 OreHnBaeT KauecTBO MPOCKTA HA pa3pabOTKy MPOTPaMMHOTO OO0eCTIeUeHUS
u 0a3 TaHHBIX

[IK-2 CnocoGHOCTh K aHalu3y NpoOJIEeMHON CUTyaluH, pa3padoTke TpeOOBaHUM K CHUCTEME,
MIOCTAHOBKE IIeNIei CO3/aHUsl CHUCTEMBI, pa3pabOTKe KOHICIIUM CHUCTEMBI M TEXHHUYECKOTO
3aJjaHMsl Ha CO3[JaHUE CHCTEMBI, PE/ICTaBICHUS] KOHLIENIINH, TEXHUUECKOTO 33aJJaHHS Ha CUCTEMY
Y M3MEHEHHI B HUX 3aMHTEPECOBaHHBIM JIUIIAM

[IK-2.1 OrneHuBaeT BBIOOP CPEACTB U METOAOB JUIsl TPOBEIEHUS CHCTEMHOTO
aHajW3a TMpU TMPOCKTUPOBAHUH TPOTPAMMHOTO  oOecreueHus s
ABTOMAaTH3UPOBAHHBLIX CUCTEM




4. CTpyKTypa, 00bEM M cogepKaHue TUCHUIINHBI (MOLYJI51)
OO0mast TpyJ0EMKOCTh JUCIUIUIMHBI COCTABIISICT 2 3a4€THBIX €IWHUIl /2 aKaJ. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas paboTta — 8,7 akaJl. 4acoB:
— ayauTOpHAas — 8 aKkaJi. 4acos;
— BHeayautopHas — 0,7 akaJ. 4acos;

— caMocTosATeIbHas padbora — 59,4 akaj. 4acos;

— B (popme mpakTuueckoit moarotrosku — 0 akaz. yac;

dopma aTTecTalru - 3a4€T C OUEHKON

AynutopHas ge
KOHTaKTHas paboTa E 3 dopma TeKyuero
=
B aKaj. Jacax 3] Bu KOHTPOJIS
Pazzen/ Tema g (B axan ) g A . P Kon
> 3 © | caMOoCTOATEeNFHOH | yCcIeBaeMOCTH U
JIACIIATIIAHEL < =R 6 . | xoMIereHMM
5 2 5 padoThI TIPOMEKYTOYHOM
1ab. | mpakT.
Jlex. P 28 aTTecTallHH
3aH. 3aH. | QO &
1. OcHOBHBIE TOHSTHSA TEOPUU
CHCTEM M CHCTEMHOTO aHan3a
1.
CamocTosaTensHOe
1.1 BBenenue B CUCTEMHBIN u3ydeHue y4eOHoOH 1. Becena TIK-1.1,
a"aim3. O0JaKO CHCTEMHBIX U Hay4yHOUH ) TIK-1.2,
0,5 12 o0CyXIeHHE K-1.3
HayK. JUTEPATYPHI. 2. VeTuuit onpoc .3,
CHCTEMHOE MBIIILICHUE. 2. Pabora ¢ TIK-2.1
3JIEKTPOHHBIM
y4eOHUKOM.
1.2 CHCTEMHOCTh Kak 1
o6wekT uccnenopanus. CyTh )
CaMocToATeIEHOE
¥ Ha3HAYCHHUE CHCTEMHOTO o
U3ydeHHe y4eOHOM
aHaau3a Kak W HAYIHOR 1. Becena -
METOJI0JIOTUYECKON OCHOBBI e };T o o0cyxieHne TIK-1.1,
aHajau3a, CUHTE3a u PaTyphL. 2. YCTHBIH ompoc. TIK-1.2,
0,5 1 12 2. Pabora ¢
MPaKTUKU [TPOEKTUPOBAHUS S TCKTDOHHAIM 3. IIposepka IK-1.3,
CIOKHBIX CHCTEM. P 1a00paTOPHBIX TIK-2.1
o y4eOHUKOM,
CucrteMHBIE  HOAXOA K pabor
BBITTOJTHEHNE
HCCIIEIOBAHUTO 00BEKTA.
71a00PaTOPHBIX
TIpunnumns CHUCTEMHOTO
pabor
moaxoaa
4
1.
CaMocCTosTENBHOE
1.3 TIlonarume o>iaeMeHTa n3ydeHne yaeOHomn 1. Becena
cucreMmel. IlemoctHocTh U U Hay4HOUH oécyxcaemre K-1.1
JIeTAMOCTb. CrpykTypa JUTEepPaTyphl. 2. Verupiit onpoc HK-1.2Y
cucrembl. CTpyKTypu3aius 0,5 1 12 2. Pabota c 3. Mposepka MK-1 3’
u ouyepTaHue rpaHu 3JIEKTPOHHBIM ) o
P par p 11a00paTOPHBIX TIK-2.1
HU3y4aeMoil CHCTEMBI. Y4EOHUKOM, aGor
CHUCTEeMHBIN XOJIOH. BBITIOJTHEHHUE p
11a00paTOPHBIX
pabor
. 1.
1.4 Tlouarwe  CHOXHOM
CaMocCTosTENBHOE
cHucTeMBI. THITOBBIE MOJCITH .
u3yueHue y4eOHOH IK-1.1,
aHaau3a 51 CHHTE3a W HAVHOI 1. Becena - [K-1.2
cIIoKHBIX cucreM. Cucrema 0,5 1 12 e }:i o o0cyXieHHe K 1'3’
B onepalyoOHHOM DaTYPHI. 2. YCTHBIH ompoc. L
2. Pabora ¢ TIK-2.1
OKPYKEHHUHU. CucremHas
AJIEKTPOHHBIM
HWH)XEHepusl.
y4eOHUKOM




HWroro mo pazneny 2 | 3 | | 48 |
2. MeToabl CHCTEMHOTO aHaJIn3a
1.
2.1 MeTton aHaJm3a ;aMZE;?TeggE(O);
uepapxuii (MAN) u meton qu Ha y:oﬁ 1. Becena -
aHammza cereir (MAC). i oOcyxXJieHne 2
CyLIHOCTH, CBSI3H, BUABI UTCPATYPHI. 2. YCTHBIH o1poc MK-1.2,
YIHOCTH, » B 1| o5 64 | 2. Paborac ' | K13,
00paTHBIX CBSI3CH. CKTDOHHBIM 3. IIpoBepka K2 1
Ipumenenne MAU u MAC P 11a00paTOPHBIX '
Y4EOHUKOM,
JUIL  aHaluM3a  CJOXKHBIX S BIOHCHI pabor
CHCTeM. 1abopaToOPHBIX
pabor
1.
22 Mpre B————
KOJUICTUATIBHBIX u v yaet 1. Becena -
. Y HAy49HOH
VMHIUBUAYAJIBHBIX PELICHUH sTepaTypl o0cyxaeHne TK-1.2
Ha OCHOBE METO/I0B 1 05 5 2 Pabora ¢ 2. YCTHBIH ompoc. K-1.3
CHCTEMHOTO aHaJM3a. 3. IIposepka
N 3JIEKTPOHHBIM TK-2.1
CHCTeMHBI  aHaIM3  Kak 1ab0PaTOPHBIX
. y4eOHUKOM,
WHCTPYMEHTApUi . pabor
CHCTEMHO!N MH)XEHEPHH.
71a00PaTOPHBIX
pabor
Hroro mo pasneny 2 1 11,4
3. 3auer
MK-1.1,
3.1 MuddepenuupoBaHHbIit TIK-1.2,
3a4eT TIK-1.3,
I1K-2.1
Hroro mo paznmeny
Hroro 3a cemectp 4 4 59,4 330
Hroro no gucuurmivHe 4 4 59,4 3a4eT C OLCHKOMN




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
UHPOPMALIMOHHBIMA OOBEKTaMH, HKCIEPUMEHTAIbHAS pPadOTa C aHAJIOTOBBIMH MOJCISIMHU
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-KOHPEPEHIIHS.

4. UnpopMalimoHHO-KOMMYHHKaIIMOHHbIE 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. JlexumonHnas aynutopus aya. 282. MynsTUMeIUHBIE CPEICTBA XPAHEHUS, IIEpeIauu 1
npecTaBiIeHNs HUH()OPMALIUH.

2. Komnblotepusie kiaccel lLlentpa uHpopmanunonusix texnonoruii ®I'bBOY BO
«MI'TY». [lepconasibHBIC KOMITBIOTEPHI, 00bETMHEHHBIC B JIOKAJILHBIE CETH C BBIX0JI0OM B Internet,
OCHAIIICHHBIE COBPEMEHHBIMU ITPOrPAMMHO-METOUYECKUMH KOMIUIEKCAMU JUIsl pELICHUs 3a/1a4 B
o0nactu HH(GOPMATUKU U BHIYHCITUTEIHON TEXHUKH.

3. Ayauropud JiJIsl CaMOCTOSITENTLHOW pa0OThI: KOMITBIOTEPHBIE KIACCHI; YUTATBHBIC 3aJTbI
ouomoteku. Bee kitacesl YUT u ACY ¢ mepcoHanbHBIMH KOMITBIOTEpaMH, BBIX0A0M B IHTepHET
¥ C JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

4. AynuTtopuit sl TPYNIOBBIX U MHIMBUIYaIbHBIX KOHCYJIbTAIIUH, TEKYIIET0 KOHTPOJIS U
npoMeXXyTouHoU arrectanuu. Ayn. 282 u xknaccsl YUT u ACY.

5. [Tlomemenuss nans CcaMOCTOSITENBHOM pabOThl  OOy4YaIOLIUXCS, OCHAIIEHHBIX
KOMIIBIOTEPHOM TEXHMKOM C BO3MOXKHOCTBIO MOJKIIOUYEHHS K ceTu «VHTEpHET» M HaIuyuem
JOCTyTa B 3JIEKTPOHHYIO HH(GOPMaIlMOHHO-00pa3oBaTeabHyto cpeay opranuzanuu. Kmaccet YUT
u ACY.

6. Ilomemenus nans XpaHeHUs U NPOPUIAKTHUECKOTO OOCTy>KMBaHUA Y4eOHOTO
obopymoBanus. LleHTp HHPOPMAIIMOHHBIX TEXHOJIOTUH — ay. 372
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Y4yeOHO-MeTOMUYECKOE O0ecTIeyeHre JUCHMIITTMHBI(MOXYJIs)

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 nap.-Tped. — IIeJIoe, COCTaBJICHHOE M3 4YacTel) — CBsI3aHHAsi COBOKYITHOCTH
9JIEMEHTOB, CYIIIECTBOBAHUE KOTOPOU TOJYMHEHO OMPEICIICHHOMN IICIIH.

Bremnemy HabmogaTento cucteMa 0OBIYHO MPEACTABISIETCS B BU/I€ HEKOTOPOTO «YEPHOTO
SIIUKAY, TOJYYaIOIIer0 HEKOTOPhIE CUTHAIIBI M3 BHELTHEH CPe/Ibl M TPAHCIHUPYIOIIEE 3aTeM B He
OTIPEIEICHHYIO JIOJII0 PE3YJIbTaTOB CBOCH NEeATENbHOCTH. I'paduueck 3T0 MOKHO MPEICTaBUTh
cnenyromumM obpasom (puc. 1).

Oxpy Bxoa Bbixon, Okpy
Kato CiarTonna _/Kalo
wasn wasn

Pucynok 1. [IpencraBnenue cucTeMsl Kak «4EPHOTO SIIMKa»

Kaxgas cucrema JoykHA UMETh OINpEAETCHHbIE IPaHULbl. DTO MPEANOI0KEHUE CO3aeT
BO3MOXHOCTh B paMKax HepapXHH CUCTEM pacCMaTPHUBATh KaKyr0-JINOO KOHKPETHYIO CHCTEMY.

['panunel cucteMbl HEOOXOTUMBI M Ul TOTO, YTOOBI ONPEAEIUTh, KAKHE KOMIIOHEHTBI
MOKHO CUMTaTh HAaXOIALIMMMCS IOJ KOHTPOJIEM JIMIIA, NPUHUMAIOLIETO PELICHHE, a. KaKue
OCTaroTCs BHE €ro BHUMaHus. Eciii cocTaBUTh IepeueHb BCEX KOMIIOHEHTOB, U3 KOTOPBIX JI0JKHA
COCTOSITh CUCTEMA, M YCTAaHOBUTH JJISi HHUX OTPaHUYEHHUS, TO BCE, YTO HAXOAWUTCS BHYTPU
OTPaHMYEHHOT0 MPOCTPAHCTBA, Oy/IET OTHOCUTHCS K CHUCTEME, a BCE, UYTO HAXOIHUTCS 3a €ro
IpeJienaMHy, — K OKpyKarolei cpene. [1oToku, uaymue ot OKpysKarolei cpeibl BHYTpPb CUCTEMBI,
ABIISIOTCS BXOJHBIMHM MOTOKAMM, a TMOTOKH, BBIXOSIINE U3 OTPAHMUYEHHOTO MPOCTPAHCTBA BO
BHEIIHIOIO CPEly, — BBIXOJIHBIMH JAHHBIMU CHUCTEMBI.

CucremMa Ha3bIBaeTCsl 3AMKHYTOM, €CITU JIEMEHTHI JaHHON CUCTEMBbI HE CBSI3aHbl C KaKUMHU
Obl, TO HU OBUTO BHEIIHUMHU 10 OTHOIICHHUIO K Heil 00bekTaMu (puc. 2, a).

Cucrema Has3bpIBaeTCsd OTKPBITOM, e€ciM dYepe3 €€ TpaHUIl MOXKET MPOUCXOIUTH
OecIpernsTCTBEHHbIM 0OMEH BelleCTBOM, HH(POpMaLMeil u/Win SHepruei ¢ BHELIHEN cpeoif (puc.
2,0).

Cucrema Ha3pIBacTCd YacTHMYHO OTKPBITOM WJIM YaCTUYHO 3aKpPBITOM, €CIM uepe3 e
TPaHULbI TPOXOJIAT TOJIBKO ONpPEeIEHHbIE BU/IbI BELIECTBa, MH(OpMaLUU 1/WIK 3Hepruu (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 CHCTEMBI CO CPEZIOH, TaXKe €CIIM CUCTeMa SIBIISIeTCS 3aKPBITON U
nake aOCONIOTHO OTKPHITAsi CHCTEMa IO Pa3IMYHBIM IMPUYMHAM OKa3bIBACTCS OTPAHUYCHA OT
KaKHMX-TO BUJIOB 0OMeHa. [103TOMy OTKPBITOCTb U 3aKPbITOCTh CHCTEMbI PUHATO ONPEAETATh C
y4€TOM TOYKH 3pEHUs HccienoBaTesss cucteMbl. OObIYHO, TO, HACKOJIBKO CHCTEMAa CUHUTAETCS
OTKPBITON WJIM 3aKPBITOM, OTOBApPUBAETCS HA CAMBIX IIEPBBIX ATAIAX €€ U3YUCHMUS.

CtpyKTypoill cuUCTEMBI Ha3blBaeTCsi €€ pa3/ieJieHUE Ha OTAEJbHBIE YacTH, Ha3bIBAEMbIE
JJIEMEHTaMH, C yKa3aHueM cBs3edl Mexay HumH. OOs3aTellbHbIM YCIOBHEM Ha BCE Bpems
U3Y4YEHUSI CHCTEMBI SBISETCS CTATUYHOCTD M HEU3MEHHOCTb JJIEMEHTHOTO COCTaBa
paccmaTpuBaeMoi cucteMsl. Paznenenue, B 3aBUCUMOCTH OT BBIOPAHHOW TOYKH 3pEHMS], MOXKET
UMETh BEIIECTBEHHYI0, (YHKIMOHAIbHYIO, AITOPUTMUYECKYIO MU JIIOOYI0 APYTYI0 OCHOBY.
COBOKYITHOCTB BCEX CBsI3€ii 3JIEMEHTOB CUCTEMBI U 00pa3yeT 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 GyHKIMOHMPOBAHUEM CHCTEMBI MOJIPA3yMEBAIOT MPOLECCH, KOTOPbIE MPOUCXOAT B
CUCTEMeE, 3aTParuBarolie HEMOCPEACTBEHHO CaMy CUCTeMY (OJUH UM HECKOJIBKO JJIEMEHTOB B
KaX/Iblii MOMEHT BPEMEHH), a TAK)Ke OKPYKAIOIIYIO €€ Cpeny.

OneMeHT — MMHMMaJbHas, He MoJJarouiasicsl AajJbHEHIIeMY JEJIEHUI0 C JaHHON TOYKH
3pEeHHs], YaCTh CUCTEMBI, 00J1aat01as ONPeAeICHHON eTO0CTHOCTIO U CAMOCTOSATEIbHOCTBIO MO
OTHONICHUIO K JAHHOW CHUCTEME, COCTOSHHE U (PYHKIIMOHAIbHBIE OCOOEHHOCTH KOTOPOW MOTYT
OBITH U3MEPEHBI JIM OMMCAaHbl B TEPMUHAX M3BECTHOTO S3bIKa. DJIEMEHT 0ObIYHO 0003HaYaeTCs
HEKOTOPBIM 3HAaKOM, Ha3bIBAEMBIM MEPEMEHHON. [Ipy M3ydeHun CUCTEMBI COCTOSTHUE 3JIEMEHTA
MOYKET U3MEHSThCS B 3aBUCUMOCTH OT Pa3IMYHBIX (PaKTOPOB, TO €CTh MEPEMEHHBIE IPUHUMAIOT
HEKOTOPbIE 3HAYECHHUSI U3 ONPEIEIICHHOTO JIUIl HUX MHOKECTBA JOIMYCTUMBIX 3HAYEHUM.

[TapameTrp — omnepaTWBHO BBIPAKEHHBIM AJIEMEHT MCCIENOBAHUSA CHCTEMBI, CIIyXKallui
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 ONPENEIUTH HIEMEHTHI 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
IOPOMCXOAIINE BOKPYI HEro COOBITHSA, Ha OCHOBAHWU KOTOPOW OH CTPOMT CBOM MHEHHS,
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 HaMMYUs B3aUMOOTHOIIEHHH JIOO0r0 poja MEXAYy YacTsIMH paccMaTpUBaeMOn
COBOKYIIHOCTH, 3aBUCHMOCTb CBOWCTB OJHOTO 3JIEMEHTA OT CBOMCTB JPYIMX 3JEMEHTOB,
Ha3bIBaeTCs CBA3bIO. [1,2]

VYCTaHOBUTH CBSI3b MEXAY 3JIEMEHTAMHM — 3HAYUT BBIABUTh HAJIIMYME 3aBUCHUMOCTEH HX
CBOMCTB. /IBYCTOPOHHSI 3aBUCUMOCTb CBOMCTB OJHOT'O 3JIEMEHTA OT CBOMCTB APYIUX AJIEMEHTOB
Ha3bIBAETCS B3aMOCBSI3bIO.

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

OO01ecucTeMHbIE 3aKOHOMEPHOCTH

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

OO1ecucTeMHble  3aKOHOMEPHOCTH — O3TO  3aKOHOMEPHOCTH, XapaKTEpPU3YIOIIHE
MPUHIIMITAATBHBIE 0COOCHHOCTH MOCTPOCHUS, PYHKIIMOHUPOBAHUS M PA3BUTHS CIIOKHBIX CHCTEM.
OTH 3aKOHOMEPHOCTU MPUCYIIU JIOOBIM CHUCTeMaM, OyAb TO PKOHOMUYECKas, OMOJIOTUYECKas,
o0LIECTBEHHAsI, TEXHUUYECKAsl WM Jpyrasi CUCTEMA.

[lenocTHOCTP — KOMIUIEKC OOBEKTOB MPEJCTaBIsIeT CO00M HEKOTOpOoe €AMHCTBO,
oOnanaroliee o01MMHU CBOMCTBAMHU U [TOBEIEHUEM, OTHOCUTEIBHON HE3aBUCUMOCTBIO OT CPEJIbI U
Ipyrux cucrteM. M3meHeHHe Tr000ro KOMIIOHEHTAa CHCTEMBbl OKAa3bIBAaeT BO3JICHCTBHE Ha BCE
Ipyrue €€ KOMIIOHEHTHl W NMPUBOJIUT K M3MEHEHHIO CHCTEMBI B II€JIOM; a Jit000e M3MEHEHUe
CUCTEMBI OT3bIBACTCS HA BCeX €€ KOMIIOHEHTAX; TO €CTh 03HaYaeT npeodpazoBaHNE KOMIIOHEHTOB,
BXOJISIIIIUX B CUCTEMY.

JenuMocTh — 00BEKT paccCMaTPUBAETCS B KAUECTBE COCTOSIIIIETO U3 AJIEMEHTOB.

QOYHKIIMOHATBHOCTD — CO3[JaHUE CHUCTEMBI O0YCIIOBIEHO OOBEKTHBHON HEOOXOIMMOCTHIO,
OHA CYIIECTBYET JUIsI BHITIOJIHEHUS ONpeeICHHON (DYHKIIUU B Cpeie.

N3011poBaHHOCTh — KOMILJIEKC OOBEKTOB, 00Pa3yIOLIUX CUCTEMY, U CBSI3U MEXIY HUMH
MOXXHO OTTPaHUYUTh OT HX OKPYKEHHS M paccMaTpuBaTh OTAEIbHO. OTHOCHTEIBHOCTH
M30JIMPOBAHHOCTH — YUUTHIBAeTCS BO3/EHCTBUE HAOIIOAATENs U Cpe/ibl Ha OOBEKT U €ro 00paTHOE
BO3JICHCTBHUE UEPE3 FIEMEHTHI, ABJISIFOUIUECS BXOIaMH U BBIXOJIAMH.

Habmonaemocts — Bce 06€3 UCKIIIOUEHHUS BXOJIbI U BBIXObI CUCTEMBI JINOO KOHTPOIUPYEMbI
uccieaoBareneM-Ha0Irogarenem, 1udo, mo KpaitHeil Mepe, HaOJIr01aeMBbI.

HeonpeneneHHocth — HEBO3MOXXKHOCTh OJIHOBPEMEHHO (UKCHPOBATH BCE CBOMCTBA M
OTHOLLIEHHUS 3JIEMEHTOB CUCTEMBI.

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

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

Hanuuue cBsizeil — KOMIOHEHTBI CUCTEMBI CYIIECTBYIOT HE HE3aBUCHMO, & UMEIOT JAPYT C
JPYTOM OIpe/ieJIEHHBIE CBA3H.

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

CTpyKTYpHOCTb — OTHOCUTEIILHO YCTOMYUBBINA, N3MEHSIIOUTUICS B IPOCTPAHCTBE U BPEMEHU
croco0 BHYTPEHHUX CBSI3€H M OTHOIIEHUHN CUCTEMBI, KOTOPBIN omnpeesseT ee () yHKIMOHATBHYIO
JIeSATEIbHOCTD.

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

OToOpakaeMOCTh — SI3BIK HAOMIOAATENIT HMMEET JOCTaTOYHO OOIIMX SJEMEHTOB C
€CTECTBEHHBIM SI3BIKOM HCCIEAYEMOT0 00BEKTa, YTOOBI HAWTH COOTBETCTBUE M OTOOPA3UTh BCE
CBOMCTBA U OTHOIIICHUSI, KOTOPBIC HY>KHBI JUIs PEIICHUS 3a/1a4H.

MHO0KeCTBEHHOCTh, CIOKHOCTh CHCTEMBI — BO3MOXXHOCTb M CIOKHOCTH H300paskeHUs
HCCIIeTyeMOI CUCTEMBI B BUJIE BEpOATbHON, MaTEMAaTUUECKOW UM WHOW MOJIEIH.

HeroxnecTBeHHOCTh, OTOOpakeHHsI — 3HAKOBash cUCTeMa HaOJrofaTens OTIWYHA OT
3HAKOBOW CHCTEMBI MPOSIBICHUS CBOMCTB OOBEKTAa M UX OTHOIICHWH, CJIEIOBATEIHHO, CUCTEMA
OoTOOpaxkaeTcss ¢ TOMOIIBI0 TMEPEKOJWPOBAHHUS B HOBYIO 3HAaKOBYIO cuctemy. [lpu stom
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 HHCXOHHmeﬁ, CO CBOMMH 30HAMH OTBCTCTBCHHOCTH, pecypcaMH, JIOKAJIbHBIMHU
HEeIIMU. DTO YIOPSA0YEHHOCTH TI0 CTETICHH MTOAYMHEHHOCTH.

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

KadecTBeHHBIC K€ M KOJTUYECTBEHHBIE OMMCAHUS OCOOCHHOCTEH, MPUCYIINX TEM HJIH WHBIM
TUIIaM CHUCTEM, cnez{yeT OTHECTU B OTI[GHLHyIO I‘pyHHy M Ha3BaTb XapaKTepI/ICTI/IKaMI/I CUCTEM.
XapakTepUCTUKU OTIEIbHBIX BHJIOB CHCTEM SBISIOTCS MPOJOJDKEHHUEM, PAa3BUTHEM HX
00IIIECHCTEMHBIX CBOMCTB.

3aoanue

BeiGepute cucremy. Omnummure, ¢ Kakoi HMMEHHO TOYKM 3peHUs Bbl Oynere eé
aHanmu3upoBaTh. Omnpenenurech, 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
CTPYKTYpPHBIX CXEM CHUCTeM, Ul MpelcTaBieHus MHPopMauoHHOro obecrieueHus u T. A. C
MOMOIIbI0 CETEBbIX CTPYKTYpP OTOOpPa)arOTCS MPOCTPAHCTBEHHbIE B3aHMMOCBS3U MEXKIY
3JIEeMEHTaMH, KaK MPaBUIIO, OJHOTO 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-0-0-0 %
OO CaOn

Pucynok 3. Bunbl ceTeBbIX CTPYKTYp

O606H_ICHHEUI CCTCBAA CTPYKTYpa XapPAKTCPUIYCTCA MHOTOUUCIICHHBIMU MCKIJICMCHTHBIMU

cBs3siMU (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



Haspanme Xapakrepn H3o6paxke
CTHKA HHe
OnHo3HayH
0 nepenaér ———><:::>—-—>
Yupyruit BXOHH?G
BO3JICHCTBUE  Ha
BBIXOJ  (sIBIsieTCS
TIOBTOPUTEIIEM)
OcyuiecTBi
sieT  BHYTpEHHeEe
PednexcuBn | mpeobpazoBanue ___><EE:>__’
bIY BXOJla B BBIXOJ IO
KaKoMy-Tu00
AITOPUTMY
Bocnpunum
aeT BXOJHOE
[Torpeburen | Bo3aciictBue  06e3 '__’<:::>
b oOpa3oBaHUs
BBIXOJHOTO
(«u€pHas apIpar»)
He
BOCIIPUHUMAET ]:::<:::)
OtTopraren | BXOJIHOE
b BO3/ECHCTBUE
(OTKJIOHSIET ero)
I'enepupyer
BBIXOJIHOE GEEE>_>
) PO— BO3JECHCTBUE B
OTCYTCTBUE
BXOJHOTO
(«hanTOoM»)
Pednexcus
HBI DJIEMEHT C 3 I
[Tonupeuen
TopHBIi HECKOJIbKUMU
BXOJIaMH U OJTHUM
BBIXOZIOM
Pednexcun
Tommdiex HBIA DJIEMEHT C N _>§
TopHBIi OJTHUM BXOJOM |
HECKOJIbKUMU
BBIXOJIAMH
Pednexcun
HBI  DIEMEHT ¢ 3 _,3
[Tonusneme | HECKOIBKUMU )
HT BXOJIaMH u
HECKOJIbKUMU
BBIXOJIAMH
[Torpebute
1b, EEEE —
[Tonunorpe | BOCIpUHUMAIOLIUI
ouTelb BO3IEHCTBUS o
HECKOJIbKUM

BXOJaM




XapakTepu H300pake
Ha3zBanue p p p
CTHKA HHE
HcTouHUK,
; —=
T€HEPUPYIOIHIT
TTonmuucrou PUPYIOL
HECKOJIBKO
HUK
BXOJIHBIX
BO3ICUCTBUHI

[To maenuto apyroro cuctemHoro ucciuenonareis, FO.I1. Cypmuna [8], 31eMEeHTHI CUCTEMBI
MOTYT OBITh KJIacCU(UIIMPOBAHKI 110 00Jiee MHOTOOOPa3HBIM OCHOBAHUSIM: 110 CTEIICHU POJICTBA —
TOMOT€HHBII U TeTepPOreHHbIN; M0 CTENEHNU CAMOCTOATEIbHOCTH — MPOrPaMMHBIN, aJalTHBHBIH,
WHUIMATUBHBIN; 110 BPEMEHH CYIIIECTBOBAHHUS - IIOCTOSIHHBIN, BPEMEHHBI; IO POJIU B CHCTEME —
OCHOBHOI1, HEOCHOBHOM; 10 aKTUBHOCTH B CHUCTEME — aKTHUBHBIM, MACCUBHBIN; MO XapakTepy
BO3/ICIICTBUSL HA CHCTEMY: OINpEICIICHHbIE WM IMpeAcKa3yeMble U HEOINpeAeNieHHbIe WU
HEIpeACKa3yeMble; Mo XapakTepy (Tadnuma 2).

Ta6n1/1ua 2. —KHaCCI/IQ)I/IKaHI/Iﬂ QJICMCHTOB I10 pa3JIM4YHbIM OCHOBAHUAM

DJIeMeHT
XapaKkTepuCTHK
a

OcHoBanue
KJIacCu(PUKALMU Tun

IIporpamm HeiictByer o
HBIN YKECTKOMU Iporpamme

Oonamaer
CIIOCOOHOCTBIO
MIPUCTIOCOOTIECHUS

Oo0manaer
CITOCOOHOCTBHIO M3MEHSTh
JIEHCTBUTEIILHOCTD

CreneHn AnantuBH
CaMOCTOSITEILHOCTH | BIM
JJIeMEHTa

Nuannmnatn
BHBINA

Otnuuaercs
ITocTOSIHH | OTHOCHTENILHO
JnurensHOC | BIN JUIMTEIIbHBIM ~ BPEMEHEM
Th CYIIECTBOBAHHUS CYIIIECTBOBAHUS
BpeMeHHbI CymectByrommuit
74 BPEMEHHO

Ocrascsa oT
MPOLUIBIX 3TANOB KU3HU
CHCTEMBI

XapaktepeH I
Hacrosiie | HacTosAmero - BpeMeHU

Bpemennas | ro CYyILIECTBOBAHUSA
IIPUHA]JIEKHOCTD CHCTEMBI

CBoMcTBEHEH I
Oymy1uiero TAHHOM
Bynymero | cucremsl
(MHHOBAIIMOHHBIT
JJIEMEHT)

IIpomuoro
(ataBU3M)

. Urpaer rnaBHyo
OcHoBHOI P
Ponp B pOJIb B CUCTEME

cucreme HeocHoBH Urpaer
oM BTOPOCTETICHHYIO POJib B




JIeMeHT
OcHoBaHue
XapaKkTepuCTHK
KJIaccupukanuu Tun a
CUCTEME
N Bo3sgelictByer Ha
AKTHUBHBIN A y
MPOIIECCHI CUCTEMBI
AKTHUBHOCTh
Cnabo
B CUCTEME [TaccuBHbI .
i BO3JICUCTBYET Ha
MIPOLIECCHI CUCTEMBI
Ornpenené OkasbIBaer
Xapakrtep HHBIU WM | BIIOJHE  OMNpEAEIIEHHOE
BO3JECHCTBUS Ha | IpeacKa3yeMbli BO3JEHCTBUE HA CUCTEMY
CUCTEMY Heonpene Oka3bIBaer
JIEHHBIN WIIU | HeIpeACKa3yeMble
HEIPEACKa3yeMbli | BO3ACHCTBUS HA CUCTEMY
3aoanue

Breibpate cuctemy u mOpoBecTH u3ydeHue e€ CcTpykTypel. Crenatb KpaTkoe
uH(pOpMallMOHHOE U (YHKIMOHAIBHOE OIUCAaHHE CHUCTeMbl. BBIMONHUTE MOAPOOHOE
MOpP(}OJIOrHYEcKOe MCCIIEJOBAHUE CHUCTEMBI, HCIONb3yd MPEAJIOKEHHbIE KIacCHU(PUKAIUU
anemeHTHOro cocraBa (Kapramosa u Cypmuna).

Konmponvnwvie 6onpocut

Kakum 00pa3omM MOTyT OBITH OMTUCAHBI CUCTEMBI?

B 4ém cyTh MOP(OITOrHuecKoro OnMcaHus CUCTEMBI?

B 4uém cyTh MHPOPMALIMOHHOTO OMUCAHUS CUCTEMBbI?

B 4ém cyTh GyHKIIMOHATHLHOTO OMUCAHUS CHCTEMBI?

Yro Takoe 31EMEHT CUCTEMBI?

Uto Takoe CBOMCTBO 3JIEMEHTA CUCTEMBbI?

Kakue cBoiicTBa CCTEMBI OIPENETSAIOTCS €€ 3JIEMEHTHBIM COCTaBOM?

Kak npousBoautcs onpeneneHue 3JeMEHTHOIO COCTaBa CUCTEMBI?

UYto Takoe CBS3b MEX]Y 3JIEMEHTaMU CUCTEMBbI?

0. Yro onpenenseT HaIM4KUe CBA3M MEXKAY DJIEMEHTaMU CUCTEMBI?
JlabopaTopnasi paGora Ne 3

Omnpenenenue nesu u 3a1a4 cyuecteopanus cucrembl. [loctpoenue nepesa neneii u nepesa

npoodsem

BOoo~NoakwNE

Lenv pabomot

Hayuumvbcs onpedensimo yeau u 3adauu cyujecmeosanus cucmemvl. Oceoums epaguyeckuil
Memoo nocmpoenus oepesa yeneti u npooiem.

Hugpopmayusn

Llenb cuctembl — 06pa3 kenaeMoro OyayIero COCTOSHUS WK MOBEACHUs cucTeMbl. Jliis He
EJICYCTPEMIIEHHBIX CHCTEM IIeJIb MOXKET ObITh cHOpMyIHpOBaHA TOJBKO HAJCHUCTEMOM, T. €.
cucTeMoil 6osiee BBICOKOTO YPOBHS, a JUIS LEJNIEYCTPEMIIEHHBIX CUCTEM B (POPMYJIMPOBAHUH U
YCTQHOBJICHUM 1€ MOTYT NMPHUHHMATh y4dacThUe OTIENbHBbIEC (YNPaBIIAIONIUE) MOACUCTEMBI U
JJIEMEHTBI.

CymiecTByeT HECKOIBKO KPUTEPUEB, KOTOPHIM JOJDKHA  OTBEYaTh  IPABHIBHO
chopmynupoBaHHas 1€k, 00bIYHO UX ab0peBuarypy SMART:
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— KoHkpeTHas (Specific);
— wm3MmepumMas (Measurable);
— noctmwkumas (Achievable);
— peamuctuunas (Realistik);
— orpanndenHas o Bpemenu (Timed).
[1pu 3TOM HY>KHO TOHUMATB, YTO JUIsI HEKOTOPBIX CUCTEM, CBSI3aHHBIX C H3y4YCHHEM KOCMOca

WIA MHUKPOCpPEHd, MPHUBEAEHHBIE KpUTEpUU OyIyT HUMETh TakXKe BEeChbMa MPUOTU3UTEIBHBIN
Xapakxrep.

Cucrema B pealbHOH cpelie He MOXKET CcyliecTBoBarh 6e3 mpobiieM. Ilo cytu, mpobiembl
OTIPE/ICIISIOT PAa3BUTHE CHCTEMBI Ha MPOTSHKEHUH €€ )KU3HEHHOTo MUKIa. OTaeNbHbBIE TPOOIEMbI
CIIOCOOHBI K KOOTIEpAIMH, YTO MOKET IIPUBECTU CUCTEMY K COCTOSTHUIO Kpu3uca. [1,9]

Kpusuc — cocrossHMe, B KOTOPOM IIapaMeTpbl CHCTEMBI I[PUHUMAKOT IIOPOTOBBIE,
KPUTHYECKHE 3HAaYeHUs. B 3TOM COCTOSHMM CTENEHb OPraHU30BAHHOCTH CHUCTEMBI PE3KO
CHIDKAeTCS W BEPOSITHOCTh BO3BpAILEHUS K MPEKHEMY CTaOUIBHOMY COCTOSHHIO HEBEJMKA.
Cy1iecTBYIOT TpU BapHaHTa pa3pelleHUs] KpU3Uca CUCTEMBI:

1) pacnaa ujin rubeib CHUCTCMBI, IIPHU 3TOM €€ 3JICMCHTHI 3aXBAaTbIBAOTCA APYT'UMHU CUCTCMAMU,

2) pedopma - mocTENEeHHAsT MEPECTPOMKa siipa, TEHOTHIIA CUCTEMBI, BEIyIIas K ITOSBICHHUIO
KaueCTBEHHO HOBOM CHUCTEMBI;

3) peBoToNHS - PE3KOE, CKAYKOOOPa3HOE H3MEHEHHE S/Ipa CUCTEMBI, KaTacTPOPHUSCKHIA TIePeX 0]
U3 OJTHOTO COCTOSIHUS B JIPYTO€.

Cocrosinue Kpu3uca 00bIMHO JJOBOJBHO Pa3pyLIMTENILHO JUIS CHCTEMBI, TaK KaK Jaxe Mpu
CaMOM 6HaFOHpI/I$[THOM pasBUTHUU CO6I>ITI/II\/'I, IJI1 BBIXOAAa M3 HCETO CHUCTEMC MPUXOIUTCA
U30BITOYHO PAcX0J0BaTh MMEIOIIUECS B €€ pacrmopsikeHUuH pecypchl. [1oaToMy mpu u3ydeHuu
CHCTEMBI 0OIBIIIOE BHUMAHHUE YACIACTCA TUAarHOCTUPOBAHUTIO HpO6J'ICM U U3YUCHUIO BEPOATHBIX
CHOCO0OB UX YCTpaHEHHUS.

,Z[I/IaFHOCTI/IKa HpO6J’I€M — OTO aHaJiu3 OCHOBHBIX MMPUYUHHO-CIICACTBCHHBIX CBsI3CH
KOHerTHOI\/'I CUTyalluu. CyIJ_IeCTByeT JABa criocoba pPaccMOTPCHUA Hp06HeMBIZ BO-TICPBLIX,
HpO6JICMOI>'I CUHUTACTCA CUTyallusl, KOrda IOCTaBJICHHBIC IICJIN HC IOOCTUIHYTBI; BO-BTOPBIX,
HpO6JICMOI>'I CUUTAKOT CHUTYyalluko MMOTEHIIUAILHONH BO3MOXKHOCTH (LITO'TO JOJIDKHO OBLIO
HpOH3OI>iTH, HO HC HpOI/IBOH_IJ'IO). HpI/I O9TOM IO CHTyaHHeﬁ MMOHUMACTCA pEaJIbHOC IOJIOKCHUEC ACIT
OTHOCHUTEJIBHO ITOCTAaBICHHOM IICIIH.

I[I/Ial"HOB HpO6HeMBI — CIIO0KHBIH mnmpounecce, KOTOpLIﬁ BBIIIOJIHACTCA B HCCKOJIBKO 3TaIlOB.

1. Oco3Hanue u YCTAHOBJICHUC CUMIITOMOB SanyI[HCHI/Iﬁ WK UMEIOIINXCS BO3MOXKHOCTEIA. HpI/I
9TOM IO CUMIITOMOM IMOHUMACTCA CTCIICHL ITPOSABJIICHUA Hp06HeMBI U €€ IMOCIEACTBUI.

2. COop, aHanu3 BHELIHEHN (OTHOCUTENIBHO CUCTEMBI) U BHYTPEHHEH HHPOpMaILIUH.

3. Beigenenne peneBaHTHOM wWHGOpMaNWKU. OTO BBIICIEHWE JaHHBIX, OTHOCAIIUXCS K
CYILIECTBYIOIEH pobiieme, 11eNd, IepUoay BpEMEHH U T.1I.

4. BrigBiienue IMPUYUH BO3SHUKHOBCHUSA HpO6J’IeMBI, aHaJIN3 OCHOBHOM IIPUYUHBL.

5. Onmcanue mpoOJIeMbl Ha JOCTYITHOM SI3bIKE, OTBEYAOIINE HAa BOMPOCKHI KTO, UTO, KOTa, TIe,
nmovemy, KakuM 00pa3oM, CKOJIBKO.



6. Ananu3 npo6iembl. Pe3ynbTaTroM JaHHOTO dTama JUArHOCTHKU SIBISIETCS BBIACHEHHE THUIIA
npo6uiemsl. [Tutep [Apykep BeiaeNsIeT YeTbIpe TUIIA TPOOIIEM:

1) TuIUYHBIE,

2) TUIIMYHBIE 110 CYTH, HO YHUKAJIbHBIE JJIs1 JaHHOW CHCTEMBI;
3) YHUKAaJIbHBIE;

4) HOBbIE TUIINYHBIE.

Tunuuneie npoOIeMbl pPemIaloTCs € MOMOUIBI0 3alpOrpaMMHPOBAHHBIX PELIECHUH, T.e. C
UCIIOJb30BAHUEM YK€ M3BECTHBIX NPaBWJI WJIM MPUHLMUIIOB K KOHKPETHOW CHUTyallUu.
YHUKaJIbHBIE TPOOIEMbI HYKJAI0TCS B IPUHATHH HE3aIPOTPAMMUPOBAHHBIX perieHH. [9]

OcHOBHBIE MeTOJIbl aHaiM3a npodiem — rpaduueckue. IlocTtpoeHue: nepeBo mpoodiem,
JIepeBo LIeJIel U 3aj1ad, IepeBO peUIeHu, MpOoQIIb IPUYHH U CTPYKTYypHas Auarpamma Mcukasa
«pBIOUI CKEIEeT».

OCHOBOI U1 MOCTPOEHMsI BEPIUIMHBI JiepeBa LieJeil CTaHOBUTCS HA0Op CTpPaTerMYecKHX
nened cucremsl. CTpaTerMyeckd 3HA4YUMMBbIE LENM — 3TO 4Yallle BCErO JOJIFOCPOYHBIE LIENH,
KOTOPBIE OIPEACIIAIOT HAPABICHUS CTPATETUYECKOIO PA3BUTHSI CUCTEMBI, JOJITOCPOYHBIE LIEIIH,
CBSI3aHHBIE C MOJJIepKaHueM (QYHKIIMOHUPOBAHUS CUCTEMBI.

JlocTimkeHne cTpaTernueckux Ienel o0ecreunBaeTcsl TOCTHKECHUEM KaK OTEPallMOHHBIX
(Ka)XI0THEBHBIX ) II€JIEH, TaK U MMPOCKTHBIX (0IHOPA30BBIX, YHUKAIBHBIX ) LIETICH.

[lenmn HEoOXOAMMO THIATEIBHO KIACCHU(UIIUPOBATh M COOTBETCTBYIOIIMM 00pa3oM
CTPYKTYpUPOBATh B paMKax JMarpaMM - TaKUM 00pa3oM, 4TOObI OHH CTAaHOBHJIMCh MaKCUMaJIbHO
YETKUMHU U IIOHATHBIMU UCCIIEI0BATEIIS.

B 1953 r. npodeccop Tokmiickoro yausepcutera Kaopy Mcukapa, o0cyxmas mpoliaemy
KauecTBa Ha OJHOM 3aBOjie, CYMMHPOBAJI MHCHUE WHXXEHEPOB B (pOopMe IuarpaMMbl TPUYUH U
pe3ynbraroB. Co BpeMEHEM JluarpaMMy HayaJld MCIOJIb30BaTh Ha MPAKTHKE, U OKa3alach BECbMa
MOJIC3HON M B MTOTE MOJYyYHJIa MTUPOKOE PACIPOCTPAaHEHNE BO MHOTHX KOMIaHUsAX Snonun. B
JMaNbHEWIeM BKIIOYEHA B SIMOHCKHM MPOMBIIUIEHHBIH cTraHaapT (JIS) Ha TepmuHONoOruio B
00JacTH KOHTPOJISI KAueCTBa M ONPEENSIeTCS B HEM CIEAYIONUM 00pa3oM: JuarpaMmma MpuauH U
pe3yNnbTaTOB — AMArpaMma, KOTOpas MOKa3bIBaeT OTHOIIEHHE MEXAY IMOKazaTejleM KauecTBa U
BO3/IEICTBYIOIIMMU Ha Hero (hakTopamu. [9,10]

Huarpamma McukaBa (IpUYMHHO-CIIEICTBEHHAs TUarpaMMa) — HMHCTPYMEHT KadecTBa,
CIIy’KaIllM{ [T HarJIHOTO MPECTaBICHUs IPUUYUHHO-CIIEACTBEHHBIX CBsI3€il MeXIy 00BEKTOM
aHaM3a ¥ BIMAIOLMMHM Ha Hero (axkTopaMu, OO0€CleuMBAIOMUN CHCTEMHBIH MOAXOI K
onpezeneHui0 (akTUYECKUX NPUYUH BO3HMKHOBEHHUs mpobieM. Takxke [[unarpamma HMcukasa
UCIIONIB3YETCSl NIl NEPBOHAYAIbHOTO DPAHXKUPOBAaHUA (OMpeeNeHusT 3HaYUMOCTH U CHIIBI
BIUSHUS) (HaKTOPOB, BO3JAECUCTBYIOIMIMX HA HCCIIEIyeMblil 00BEKT M BBHIOOpa MPHOPHUTETOB JIs
ycTpaHeHHs MPOOIEMbl WIIH YIIy4IIEHHUS MOKa3aTes.

KoHeuHoM 11e71h10 MCII0IB30BaHUsI METOAA «JII/IanaMMa WcukaBay sBaseTcs:

e  BBISIBIIEHHE BCEBO3MOXHBIX (DAKTOPOB, BIUSIOMINX HA OOBEKT aHAJN3a;

e  BH3YaJU3aIUs NPUUYNHHO-CIEJACTBEHHBIX CBA3CH;

e pacrpejelieHUe IPHOPUTETOB ISl aHAJIM3a U PEIICHUS TOCTABICHHOW 3a7]a4i Ha OCHOBE
OTIpeieNIeHUs] OTHOCUTENbHON 3HAUUMOCTH (PaKTOPOB, U UX PAHKUPOBAHHUS.



«Mo3roBoii mrtypm» (aHri. brainstorming) — oauH W3 Hauboyiee MOMYISIPHBIX METOIOB
CTUMYJIMPOBAHUSI TBOPUYECKOW aKTUBHOCTH. [103BOJII€T BBISBUTH MPUYMHBI U TOMOTAeT HaWTH
pelIeHHe CIOXKHBIX MPOOJIeM IMyTeM MPUMEHEHHs CIEelMalbHBIX MpaBuil oOCyxaeHus. Meton
MO3roBOTO ImTypMa OblT co3maH B 1941 romy Anekcom OcOOpHOM — COTPYIHUKOM
aMEpPUKAHCKOTO PEKJIAMHOT0 areHTcTBa cynepnpodeccuonanoB «BBD&O».

Pexomenaanum 1Jisi IpoBeeHHs] MO3rOBOI0 IITYpPMa Mepejl NOCTPOeHHEM THATPAMMBbI
Hcuxasa:

1) onpenensieM mpobieMy, TPEOYIOIIYIO PEIICHHs TIaBHBIA KPUTEPUN KavyecTBa TOrO Iara —
SICHOCTBH (DOPMYJTMPOBKH U OJJHO3HAYHOCTH TPAKTOBKHU MPOOIEMBI;

2) HaYMHAEeM TMPEIBAPUTEIbHBIA Tall 00CYKACHHs, KOTJa COOMPAIOTCS BCE 3aMHTEPECOBAHHbBIC
YYaCTHHKH KOMAaHJbl, pacmperensieM, KTO M3 HHX Kakyl pojib OyAeT HUCHONHATh NIpU
00cyXeHUn (BEIYIIHUI/KypaTop, MOMOIIHUK, TeHEpaTophl HJACH, HaOMomaread W T.1.),
PEKOMEHAYEMBIN pa3Mep IpymIbl — 5-9 YenoBek;

3) caenyromuii mar — Tan reHepariy Uaek; Bo BpeMsi paboThl BCE YYACTHUKH OJDKHBI BUICTh
npexzae Bcero chopMyIHMpOBaHHYIO IpobjeMy, a He JApYyr Apyra; 3ajada BEAYIIErOo — He
JIOTYCKaTh HUKAKOW KPUTHUKH WM TUCKYCCHHM BO BpEeMs T'€HEpPUpPOBAHUS UICH, HETaTUBHBIX
BBICKA3bIBAaHUH B MOJIB3Y YK€ BHICKa3aHHBIX MOTCHIUAIBHBIX PEIICHUH;

4) TIOMOIIHUK JTOJKEH (PUKCUPOBATH BCE BBIABUHYTHIC HIICH;

5) moyKHA TOANCpKUBATBCS aTMocdepa KOMaHIHON pabOThl B Pa3BUTHH YK€ BBICKa3aHHBIX
YJIeHaMU KOMaH/Ibl MBICIIE;

6) HET HUKAaKUX OrPAaHMYCHUI HA PEATMCTUYHOCTh BBICKA3bIBAEMBIX HICH, NMPHBETCTBYIOTCS
ao0ble, axe camble aOCyplIHBIE UJEH, HU OIHA HJEs BO BpeMs JTala «TeHepaluu» He
OTBEPraeTcs;

7) MPHUBETCTBYETCS KAK BO3MOKHO 0OJIbIIIEE KOJMUYESCTBO BBIIBUTACMBbIX H/ICH; YeM OOJIbIle HICH
OyzeT MpensiokKeHo, TeM BBIIIE HIAHCHI, YTO CPEAN HUX WM WX KOMOWHAIMHA OKaKeTCs uaes
YCIIELTHOTO PEIICHUS TPOOIIEMBI;

8) wieHOB KOMaHIBI CIENYeT TICUXOJOTHYECKH TOOUIPATh ISl PACKPBITHS TBOPYECKOTO
MOTEHLIMAA;

9) nuIamM pPyKOBOJSAIIETO COCTaBa, BXOIIIIMM B KOMaHIY, HE PEKOMEHIYETCS BBICKAa3bIBATHCS
HEePBbIMU, AaHAJOTMYHO M YEJIOBEK C CaMOM cTapIleil 10JKHOCThIO B KOMaH/Ie He JIOJKEH ObITh
BEIYIIMM/KYpaTOpOM IITypMa;

10)  3akIOYMTENBHBIN IAr - OOCYKAEHHE WIEH, JJIsi TOro 4ToObl 0TOOpaTth Jyuinue. Bee
3auKcHpOBaHHBIE WAEH HEOOXOIUMO  MPOAHATM3UPOBATh, YUYUTHIBAS ~ OYECBHJIHBIC
OTpaHUYEHUs, HAIPUMEP, TAKUE KaK BpeMs, UEJIOBEUECKUE PECYPChl, CTOUMOCTh peaIn3alHH.
[10]

IIpaBuia nocrpoenust Auarpammsl Ucukasa
1. Tlpexxae yemM MPUCTYNaTh K MOCTPOCHUIO TUArpaMMBbl, BCE YYAaCTHUKH JOJDKHBI NMPHUATH K

€/IMHOMY MHEHHUIO OTHOCUTENBHO (POPMYIUPOBKH NMPOOIIEMBI.

2. Vzyyaemast mpobiema 3arnchIBaeTCsl C IPaBO CTOPOHBI B CEPEMHE YHCTOTO JIMCTa Oymaru u
3aKJII0YAeTCsl B PaMKy, K KOTOpPOW cjieBa MOJIXOAMT OCHOBHAs FOPU3OHTANbHAs CTpeliKa —
«xpeber» (nnarpamMmy McrkaBa 13-3a BHEIIHETO BH/Ia YaCTO HA3bIBAIOT «PHIOBUM CKEJIETOMY).

3. Hanocstces rinaBHble TpUYMHbI ((akTopsl 1 mopsaka), BIUsIONME Ha TpooiaeMy, - «Ooblie
KocTi». OHH 3aKITIOYAIOTCS B PAMKH U COSMHSIOTCS HAKIIOHHBIMH CTPEJIKAMU C «XPeOTOMY.

4. Jlanee HaHOCATCS BTOPUYHBIE MPUUMHBI ((PaKTOPHI 2 TOPSIIKA), KOTOPbIE BIUSIOT HA TJIaBHbIE
NpUYHHEI («OOJBIIHE KOCTH»), a T€, B CBOIO OYEPEIlb, SBISIOTCS CIECICTBHEM BTOPHUYHBIX
OpUYrH. BTOpUYHBIE MPUYMHBI 3aMUCHIBAIOTCSA M PACMONAralOTCs B BUAE «CPETHUX KOCTEi»,
MPUMBIKAFOIINX K «O0IbIUM». DakTOpHI 3 IOPsIKA, KOTOPHIE BIHUAIOT HA IPUYHHBI YPOBHSA 2,
pacroyaraloTcsi B BUJI€ «MEIKUX KOCTEW», MPUMBIKAIOUINX K «CpeaHum», u T. 1. (Ecnu nHa
JriarpaMMe TpUBEIeHBI He BCe TIPUYHHBL, TO OJTHA CTPEJIKA OCTABIISIETCS MyCTOM).

5. Ilpu ananmu3e JOJKHBI BBIABIATHCS M (DUKCHUPOBATHCS BCE (PAKTOPBI, Jaxe Te, KOTOpbIE
KaXyTCsl HE3HAUUTEIbHBIMH, TaK KaK 1€ IUarpaMMEbl - OTBICKaTh HanOoJee BEPHBIN MyTh U
3¢ deKTUBHBIN CIIOCOO pereHus MPOOIEMBI.

6. [IpuunHbl ((hakTOpPBI) OIEHWBAIOTCS W PAHKHUPYIOTCS MO MX 3HAYMMOCTH, BBLIEISISI 0C000
Ba)KHbIE, KOTOPHIC IPEAINOJIOKUTENIFHO OKA3bIBAIOT HAaWMOOJbIIee BIUSHUE HAa IOKa3aTellb
KayecTBa.



7. B AuarpaMmy BHOCHUTCS BCA HCO6XOIII/IMa$I I/IH(I)OpMaI_II/ISII €€ Ha3BaHUC, HAMMCHOBAHUC
HU3JCJIHA, UMCHA YYaCTHUKOB, JaTa U T. 1.

OKpy:KeHue Yenose O6opypoBaHu
> / e
Martepuan U3mepeHun TexHonorua
\ J
Y
Mpn4nHbI

Pucynoxk 6. I1Ia6non quarpammel Mcukasa

»YenoBek (Man) — IpHYUHBI, CBSA3aHHBIC C YEIOBEYCCKHM (DAKTOPOM; BCE, KTO BOBJICUEH
B IIpOLIECC.

» Mammnbl, obOopynoBanue (Machines) —  mpuumHBL, CBSI3aHHBIE C  O0OpYJIOBaHHEM;
O6opyioBaHue: KOMIIBIOTEPHI U HHCTPYMEHTHI, HEOOXOJUMBbIE JIsl BBIMIOJIHEHUS pabOTBhI.

» Matepuaisl (MaterialS) — npuumHbI, CBSI3aHHBIE C MaTepHaIaMH; ChIPhE, KOMIUICKTYIOIINE,
KaHITOBApPbI, CJIOBOM BCE, UTO HYXHO JJIsl IPOU3BOACTBA KOHEYHOT'O MPOJIYKTA.

*Meronel, TtexHonorus (Methods) — mpuWYMHBI, CBSI3aHHBIE C TEXHOJOTHEH pabOThI, C
OpraHu3aiyel mporeccoB; MpaBuiia 1 MPOoLEaAYphl, 3aKOHBI.

» M3mepenus (Measurements) — mpuYHHBL, CBS3aHHBIE C METOAAMH H3MepeHus. JlaHHBIe,
MOJTy4aeMbl€ B XOJI€ BBIMOJIHEHUS pab0Thl, KOTOPBIE UCIIOIB3YIOTCA JJIs1 OLIEHKU KadecTBa.

» OKpyXe€HHUE: JaHHbIE, TOJydaeMble B XOJI€ BBITIOJHEHUSI pabOThI, KOTOPbIE UCTIONB3YIOTCS IS
OLIEHKU Ka4ecTBa.

[narpamma npu4MHHO-CNEACTBEHHOTO aHaNM3a KIKYeBoro NoKasaTens
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Pucynok 7. IIpumep nuarpammsl Mcrukasa



3aoanue

Jna evibpanHou cucmembsl, UCHONL3YSA MEMOO «MO3208020 WMYPMAy onpeoenume
Haubonee 3nauumvle npoonemul (2-3), npensmemayouwue OOCMUNCEHUIO CUCEMOU 3AS8]ICHHOU
yenu, a zamem oghopmume >3mu npoodreMvl, ¢ YUEMOM BbIZLIBAIOWUX UX HPUYUH, 8 BUle
ouaepammul Ucuxasa.

AJIFOpI/ITM MOCTPOCHUS:

Iar 1: Onpenenute o0beKT aHann3a. Hanummre ero Ha YuCTOM JIMCTE Oymaru.

Hlar 2: 3akmounTte ero rpaduyecku B HpAMOYroibHUK. ClieBa HampaBoO MPOBEAUTE
npsAMyro JHHHIO («xpeOer»). Jlamee HamummTe I1aBHblE (AKTOPbl, KOTOpbIE BIHUAIOT Ha
[0Ka3aTeNb Ka4eCcTBa, 3aKJI0YUTE UX B IPSIMOYTOJIbHUKH U COETUHUTE C «XpeOTOM» CTpesIKaMH (B
BHJIE) «OOJIBIIUX KOCTEH XpeOTay.

Iar 3: HanumuTte npuurHbl (BTOPUYHBIE), BIUSAIOIIME HA IJ1aBHbIE IPUYUHBI («OOJbIINE
KOCTH»), M PpACHOJOXHUTE UX B BHJE «CPEIHMX KOCTEH», NPUMBIKAIOMUX K «OOJIBLIMMY.
Hanumure npuyumHBl TPETUYHOIO MOPSAJKA, KOTOPHIE BIMSAIOT HAa BTOPUYHBIE MPUYMHBI, U
PacIOIOKUTE UX B BUAC "MEJIKMX KOCTEHN", IPUMBIKAIOLIINX K «CPEIHUM.

Hlar 4: Ilpopamwxupyiite (GakTopbl MO WX 3HAYUMOCTH M BBIJEIUTE 0CO00 BaKHBIC,
KOTOPBIE MPEIOI0KHUTEIBHO OKa3bIBAIOT HaNOOIbIIIEe BIMSHUE Ha [T0Ka3aTellb KauecTBa.

Hlar S: 3anumuTe BClo HEO0X0AUMYIO HHPOPMALIHIO.

Ilpumeuanue: 6 kauecmee mMaKOBOU MONCHO BbIOPAMb, HANPUMED, IKOHOMUYUECKVIO
cucmemy Kakou-1ubo Cmpauvl, NPOU3B0OCMBO KAKO20-TUOO U30enus HA NPOMBIUIEHHOM
npeonpusmuu u m.o0. Qbcyoume Ha NPAKMUYECKOM 3AHAMUU, KAKYIO NPOOEMY OHA COOePHCUM.
Onpedenume eé epanuywl, yeivb CyWecmeosaHus U 3a0ayu, KOmopvle OHA BbINOJIHSEM.
Ilocmpotime ouacpammy Hcukasa 015 0anHol cucmemsi.

KOHmpOﬂbele 80npocol:

UTto Takoe 1ep CylecTBOBAHUS CUCTEMBI?

KaxkoBsI cBoiicTBa 11€11?

Kak ¢popmynupyrorcs 1enib 1 3a/1a4u CyIIeCTBOBAHUS CUCTEMBI?

Kaxk onpenenuTs 11€1b CyIeCTBOBaHUS CHCTEMBI?

J171s 94ero Hy»KHO AMArHOCTUPOBATH MPOOIEMbI, BOSHUKAIOIIUE B cUcTeMe?
Kax cBsi3aHbI 11€511 U 3a/1a4¥ CYILIECTBOBAHUS CUCTEMBI?

Uto Takoe aepeBo Lenen U 3a1a4 CUCTEMbI?

B uém cyTh MeTO1a «MO3rOBOTO IITYpMay?

KaxkoB anroputm npoBeieHust «<MO3TrOBOTO MITypMay?

0. [To kakuM KaTeropusM pacupeaesoTCsS TPUIUHBI BOSHUKHOBEHHS MTPOOJIeM Mpu
MOCTpOEHUHU auarpamMmbl MicrukaBa?

HBOooo~NoaRwNE

JlabopaTopnasi paGora Ne 4
MoaenupoBanue cucTeM. AHAJIN3 HCTUHHOCTH, CXOCTBA, JMHAMUKH MOj1eJieil 00beKTa U
npoiuecca



Lenv pabomut

O3HaKoMumsCsi Ha NPAKMUKe CO 3HAYEHUeM NOHAMUS «(MOOeLb Y, U3YYUNMb MAKUe C8OUCMEA
MooOenel, KAk KOHEYHOCMb, YAPOWEHHOCMb, npubauxcénnocms. Hayuumves oyenusamo
a0eKeaAmHOCMb MOOeIel.

Hugpopmayusn

[loHsATHS «MOJETBY» U «MOJCTHPOBAHHME» B TOBCCAHEBHON J>KU3HH COIPOBOXKIAIOT HAC
MOBCIO/Y: B Mara3uHe UrPYIIEK MbI BUIUM MOJICTTh aBTOMOOMIISI, C BUTPUH MOJTHBIX Mara3uHOB Ha HAC
CMOTPST MOJIEJIV YEJIOBEKA — MAHEKEHBI, B aTEJIbE MBI OOBSICHIEM, YTO XOTENHU ObI CIIUTH, TIPUBO/IS B
npuMep GOTO MOHPABHBIIETOCS MPEIMETa OACKIbl WM €r0 PUCYHOK, MBITASICh IOJITOTOBUTHCS K
TIOCJIC/ICTBUSIM MBI PHCYEeM B BOOOP2)KEHMH BO3MOXKHBIC MOJICTIH IOCIEACTBUN TOTO MM WHOTO
peanbHOro 1mara u T.1. (puc. 8).

Pucynok 8. IIpumepsr Mmozeneit U ux peaabHOTr0 BOTUIONICHUS

Hcropruecky mepBOHAYAILHO MOJIENBIO HA3bIBAIM HEKOE BCIIOMOTATEbHOE YCTPOWMCTBO WITU
O00BEKT, KOTOPBII B OIMpPEACICHHONW CUTYaIllUU 3aMEHsUT JPYrod OOBEKT. ITO OmpeneieHne HOCUIIO
OUCHb «Y3KHUI» XapakTep, MOITOMY TIOHSATHE «MOJAENb» OTHOCHIOCH TOJNBKO K MaTepUalibHBIM
00BEKTaM CIIEIUAIBFHOTO TUIIA: HAPUMEDP, MAHEKEH - MOJIENTb YeIOBEYECKOro Tela, Uydeso - MOJIENb
TeJa KMBOTHOTO WJIM TTHIIBI, aKTep - MOJENb MEPCOHaXKa MbeChl U T. M. JlalpHelIee OCMBICIICHHE
OCHOBHBIX 0COOEHHOCTEH MaTepUaTbHBIX MOJIEJIeH TIPUBEIIO K OoJiee rTyOOKOMY Ompe/ieNieHH 0. [2]

Mozenbio Ha3bIBaeTCsl HEKMH OOBEKT-3aMEHUTENb, KOTOPHIA B OIPEAEIICHHBIX YCIOBUSAX
MOXET 3aMEHHUTh 00BEKT-OPUTHUHAJ, BOCIIPOM3BO/ISI MHTEPECYIOIIIE HAC CBOMCTBA U XapaKTEPUCTUKH
OpUIMHajia, TPH 3TOM HMesl CYILIECTBEHHbIC IPEUMYINECTBA TMEpel HUM WM YA0OCTBO IS
UCCIIEI0BaHUSI (HANIAHOCTD, OCTYITHOCTD UCIIBITAHHIA, JIETKOCTh OTIEPUPOBAHUS U TIP. ).



3arem ObLTM OCO3HAHHBI MOJICTIHHBIE CBOMCTBA YepTEKEH, PUCYHKOB, CXEM, KapT, T.€. PeaTbHbIX
OOBEKTOB MCKYCCTBEHHOTO MPOWCXOXKICHHS, BOILIONIAIOIINX HEKOTOPYIO a0CTpakiuio. PeambHbIe
TPOIIECCHI JABM)KEHUSI PAKEThI WJIH JICTATEIILHOTO allliapara MOTYT ObITh 3alliCaHbl ¢ TIOMOIIBI0 Habopa
ypaBHeHUH, (opmyn, Tabmum u mudp (puc. 9). B pesymbrare mesTensHOCTH psna  (PU3MKOB,
MaTeMaTHKoB, (pri10co(OB 1 JOTHKOB ObLIa CO3/[aHA TEOPHs MOJICIICH.

Mill km

Pucynok 9. I'pacduk u3 crareu I'Buno ¢on [upke ¢ pacueramu TpaekTopwHii mojeToB K Benepe,
1933 r.

Mopens Bcerna TOBTOPSET OPHUTHHAI C OMNpPEACNEHHBIMU AOMyIIeHUsIMA. OOBIYHO 3TH
JOMYIICHHUST W SIBJISIFOTCS TE€M, YTO OTJIMYAeT MOJENb OT BOCIIPOM3BOIAMMOIO €H0 OPUTHHAIBHOIO
oOBeKTa.

PaccMoTpyM TMaBHBIE pazidyus MEXKAY MOJEIBI0 M JICHCTBUTEILHOCTBIO: KOHEYHOCTD,
YIIPOIIEHHOCTh U MPUOIMKEHHOCTb. [2]

Koneunocts Mozeneil. Mup, yacTbio KOTOPOTO MbI SIBJIsIEMCs, OECKOHEUEH, KaK U OeCKOHEUeH
M000H 0OBEKT HE TOJIBKO B IPOCTPAHCTBE M BPEMEHH, HO U B CBOUX CBA3SX C APYTUMHU OOBEKTAMH.
Tak, Hanpumep, pU3NUEcKast «Teopust CYIEPCTPYH» BBIIBUIAET TUIIOTE3Y, YTO U3MEPEHUH, B KOTOPBIX
CYIIECTBYET Hailla BeceneHHas He IpUBBIYHBIX 3 WK 4 (TpeXMEPHOE MPOCTPAHCTBO U BPEMS. — IMEHHO
Ha 3TOM OCHOBBIBAETCSI U3BECTHAS «T€OPUSI OTHOCUTEIBHOCTI), a 1eNbIX 11 (10 mpocTpaHCTBEHHBIX U
Bpemsi)! UenoBedecTBO B LIEJIOM M OTAEIbHBIA YEIOBEK TaKKe OECKOHEUHbI, TaK KaK SBIISAIOTCS
YacTbl0 OECKOHEYHOTO MPOCTPAaHCTBA, BKIIIOYEHBI B HEMPEPHIBHbIE B3aUMMOJCHCTBHS Ha YpPOBHE
(GH3MKH, S5KOCUCTEM, COLIUANIBHBIE M HHBIE CPEJIbL.

OnHako, eciv UMETh B BUJy HE JIF0ObIe HAIllM KayecTBa, a JIMIIb T, KOTOPbIE OTINYAIOT HAC OT
IpYrux oOBbEKTOB, B TOM UHCJE U KUBBIX (K TAKUM KayeCTBaM OTHOCSITCS: MBIIIJIEHUE U TPYA), TO, K
COXKAJICHUIO, 371€Chb BO3MOKHOCTH IPUPOJbI OIPAaHUYECHBI, KOHEYHBI. VccienoBaHust roOBOPST, 4TO
OrpaHMYEHBI M HAIIM COOCTBEHHBIE PECYPCHI, U BO3MOKHOCTH — YHCIIO HEPBHBIX KJIETOK MO3Ta, YHCII0
JEUCTBUM, KOTOPBIE MBI JOJDKHBI BBIIOJHUTH B €IUHUILY BPEMEHH, BPEMs, KOTOPOE MbI MOXKEM
3aTpaTUTh Ha pelIeHHe KaKOW-TMOO 3aaud — OHO HE MOXKET IPEeBOCXOAWTh BpeMs Harlel
co3HaTenbHOW KM3HM. OTpaHHYeHbl U BHEIIHHE pecypchl (YeloBeuecKue, MaTepHajbHBIE,
BpPEMEHHbIE, TPUPOJHbIE M [Ip.), KOTOpPbIE MBI MOKEM BOBJEYb B KOHKPETHBIN Ipolecc
MPAKTUYECKON WM TEOPETUUYECKOM JEATEIIbHOCTH.

Bosnukaer npotrBopeune: Heo0X0MMO M03HaBaTh OECKOHEUHBIN MUP KOHEUHBIMH CPEJICTBAMMU.
Crioco0 TpeoIoIeHUsT 3TOTO MPOTUBOPEUHSI COCTOMT B mocTpoeHnn Mojenei. H. Bunep (o HéM BbI
MOYKETE TPOYMTATh B KOHIIE 3TOW MPAKTUYECKOW PabOThI) OTMEUYaeT B CBOMX paborax: «YacTHble
MOJIETIH, TIPU BCEM MX HECOBEPLICHCTBE, — 3TO €IUHCTBEHHOE CPE/ICTBO, BBIPAOOTAHHOE HAYKOW ISt



MOHUMAaHUs MUpa. V3 3TOro 1noyokeHus: He BhITEKAET MOpaKeHUECKOM ycTaHOBKU. B HeM npusHaercs
TOJIBKO TO, YTO IJIABHOE OPYIUe HAYKH — YEJIOBEUECKUI Pa3yM, a 3TOT pa3yM — KOHEUEH).

Ho ecnmm koHeuHOCTh aOCTpakTHOM MOJENM OeccropHa (OHA cpa3y HaJIENseTCs CTPOro
(UKCHPOBAaHHBIM YHCIIOM CBOWCTB, HallpuMep, KapTa J0por), TO MaTepuaibHble MOJICNIU — 3TO BEb
HEKOTOPHIC BEIIECTBEHHBIC OOBEKTHI, a KaK BCSIKHE OOBEKTHI, OHM OeckoHeuHbl. Hampumep, aktep —
HEKOTOpasi MaTepuajlbHasg MOJIENIb IIEepCOHa)ka CIIEKTaKJsi, OJHAaKO aKTep B TeaTpe Ooee
MHOr000pa3eH, YeM MpU UCIIOJHEHUU poJii. KOHEUYHOCTh MOJIENIM B 3TOM Cily4yae MpPOSIBISETCS B
TOM, 4YTO W3 BCEro HEOOO3PHMMOro MHOXECTBA CBOWCTB OOBEKTA-MOJEIH BBIOMPAIOTCS U
WCMOJNB3YIOTCSl JIMIIbL HEKOTOpPhIE CBOKMCTBA, MOJOOHBIE HMHTEPECYIOIIMM HACc CBOMCTBaM
00BeKTa-OpUruHajga (apTUCT peaiu3yeT TOJNbKO MHTEpecyIolue Hac cBoiicTBa). Takum oOpazom,
MOJIeJTb T10I00HA OPUTHHATY B KOHEUHOM YHCJIE OTHOIICHUH. [2]

YnopomieHHocTh Mojeneld. KoHeuHOCTh MOzienn AeNaeT €€ YHpOLIEHHOCTh HEU30eKHOM.
YHOpoIeHHOCTh MOJIETTH B YEJIOBEUYECKON NMpPaKTHKE SBISETCS NOIMYCTHUMOM, IS OO0, maxe
OUEHb CEPbE3HOW IEeNM OKAa3bIBA€TCsA BIIOJHE JOCTATOYHBIM HEMOJHOE, YIPOIICHHOE
0TOOpakeHHE eUCTBUTENLHOCTU. boree Toro, 1isi KOHKPETHOH 1eTTH TaKOe YIPOIIEHUE SBIISETCS
ke HEOOXOAMMBIM, TOCKOJBKY U30BITOYHAS CII0)KHOCTh MPHBENa Obl K YAAJEHUIO OT He€ n3-3a
PaCHblJICHUS BHUMAaHHWA UCCIICA0BATCIA HA MHOXKXECTBO BTOPOCTCIICHHBIX q)aKTOpOB. YHpOIIICHI/Ie
ABJIACTCA CaMbIM CWJIBHBIM CpPEACTBOM [JIs1 BBIABJICHUS TJIABHBIX 3(1)¢)GKTOB B HCCIICAYCMOM
SBICHMHA. DTO XOPOIIO BHUJIHO Ha TMpHMepax Mojeneil (u3mku: abCONIOTHO YHpyrwid ynap,
a0COJIFOTHO YEPHOE TEJIO, WCANIbHBIN Ta3 U T.1I.

Crnenyromas npUyMHa BBIHYKJIEHHOTO YIPOLIEHHS] MOJENIN CBA3aHa C HEOOXOJAUMOCTBIO
OTNEpPUPOBAHUS C HEH. JJ0CTAaTOYHO CIIOKHO PEIIUThH OOJIBIIYIO CIOXKHYIO HETMHEHHYIO CUCTEMY C
OOJIBIINM KOJIMYECTBOM IepeMeHHbIX. [ 10 Mepe coBepIIeHCTBOBAHUS BRIYUCIUTEILHONU TEXHUKHU U
pa3BUTUS COBPEMEHHBIX UYMCIEHHBIX METOJNOB OTH YIPOIUEHUS JIMKBUAMUPYIOTCA WIN
YMEHBILIAKOTCSA, YTO CO3/1a€T CYLUIECTBEHHOE IPOABMKEHHE B MCCIEIOBAHUU MHOTHMX SIBJICHUI!
Ectb u eme oauH, IOBOJBHO 3araJOuyHbli acHekT yNpoleHHocTH Moxeneil. Iloyemy-To
OKa3bIBAETCs TaK, YTO U3 ABYX MOJEJIEH, OJMHAKOBO ONKCHIBAIOIIMX JaHHOE SIBJIIEHUE, Ta, KOTOpas
IpolIle, Yallle OKa3blBaeTcs OMKe K MCTUHHON Ipupojie oTodpaxaemoro siBiaeHus. [11]

KadecTBeHHbIE pa3nuuns MEXKAY OPUTHHAIOM U MOJIEIBIO Oy/IEM CBSA3bIBATh C KOHEYHOCTHIO
U YIPOUICHHEM, KOJIMUYECTBEHHBIE — CBSI3aHbl C TEPMUHOM MPUOIMKEHHOCTh. [IpnbnmnxeHHOCTh
MO/JIETN MOKET ObITh OUEHb BBICOKOM, HAIIpUMEP, HEKOTOPbIE MOAIEIKH TPOU3BEIEHNH HCKYCCTBA
JAaXKE SKCIEPThI HE MOT'YT OTJIMYUTL OT OpUTrMHAajA. B APYTrux ciydasax HpI/I6J'II/I)KeHHOCTI> MOACIN
BUJHA Cpa3y U MOXET BapbUpOBaTbCAd (HampUMep, 3By4aHME OJHOW M TOH K€ IECHH,
3aKOJIMPOBAHHON B pa3IMYHOM OUTpEiiTe).

Bo Bcex cimydasix Mozienib — 3T0 ApYyroil 0OBEKT U pa3nuuus Hen3OexHbl. Benuunny, mepy,
CTEMEeHb MNPUEMJIEMOCTH pa3IU4Msi Mbl MOXEM BBECTH, TOJBKO COOTHECS €ro ¢ LEeJbIo
MOJICIMPOBAHMs, HAalpUMep, TOYHOCTh HAPYYHBIX YacOB, BIOJHE JOCTATOYHAsl JJIS OBITOBBIX
LIeJIEH, COBEPILIEHHO HEOCTATOYHA JUIsSl PETUCTPALIMK CIIOPTUBHBIX Pe3yabTaToB. [11]

KpOMe HpI/I6J'II/I)KeHHOCTI/I MOJCIIN ONIPEACIICHHYIO POJIb UTPACT aICKBATHOCTh MOJCIIHN.

AJIEKBaTHOCTh — TOJHOE WM TPEAMOJIOKHUTEIHFHO IMOJTHOE COOTBETCTBHE MEXKIY JBYMS
CYIIHOCTSIMH, B YaCTHOCTH COOTBETCTBHE MEXIy HJeel M ee npeaMeroM. 1o oTHomeHuwo K
MBIIUIEHUIO U BOCTIPUATHIO aIEKBATHOCTh PACCMATPHUBAETCS KAK BEPHOE BOCIIPOU3BEICHUE CBA3EHN
Y OTHOIIICHUH OOBEKTUBHOTO MHPA.
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Mopenb, ¢ TOMOIIBI0 KOTOPOH YCIICITHO IOCTUTAETCSI OCTABIICHHAS 11e7Th, OyIeM Ha3bIBaTh
aZICKBaTHOW ATOM I1eiu. TpeOoBaHMS TOTHOTHI, TOYHOCTH, W MPABWIBHOCTH ((PU3HUECKOTO U
JIPYTOr0 COOTBETCTBUSI) BHIMOIHIIOTCS HE BOOOIIIE, a JIWIb B TOM Mepe, KOTopasi JOCTaTOYHA JIJIst
JIOCTHOKCHHS 1€JIM MOJICIIMPOBAHUS.

B psine cmyuyaeB ymaercss BBECTH HEKOTOPYIO MEpy aJeKBAaTHOCTH, T. €. yKa3zaTh CIIOCO0
CpaBHEHHsI BYX MOJIEJIEH KaK CTENEHb YCIEIIHOCTH JOCTHKEHHUS IIeTN ¢ UX MoMoIblo. Ecnn
TOMY K€ TaKOM croco0 MPUBEAET K KOJUYECTBEHHBIM OLIEHKaM, TO 3ajjadya yJydlIeHUs] MOJEIN
CyIIeCTBEHHO obuierdaercs. TONbKO B TaKUX CIy4asX MOKHO KOJMYECTBEHHO CTaBHTH BOIIPOCHI
00 uaeHTU(UKAMH MOAETH, T. €. O HAXOXKACHWU B 3aJlaHHOM KJlacce Mojeseil Hambosee
aJIeKBaTHOM 1 00 UCCIIEJOBAHUH YYBCTBUTEILHOCTU U YCTOMUYMBOCTH MOl (T.€. 3aBUCUMOCTH
Mepbl aJIeKBaTHOCTU OT TOYHOCTH), 00 ajanTaluy Mojenel (HaCTpOMKK mapaMeTpoB MOJENHU C
LEJbI0 MOBBIIICHUS aJekBaTHOCTH). OIEHUTHh a/IeKBaTHOCTh pa3pabOTaHHON MOJENH peabHO
CYILIECTBYIOIIEH CHUCTEME MOKHO, HCIOJb3Ysl CpaBHEHHE HU3MEPEHUN Ha peabHO cucreMe u
pe3yJIbTaThl SKCIIEPUMEHTOB HA MOJIEIH. DTO MOYKHO CJIEJIaTh!

— IO CPCAHUM 3HAUCHUAM OTKIMKOB MOJCIN U CUCTCMBI;
— II0 JUCIICPCHUAM OTKJIOHEHHH OTKJINKOB MOJCJIHU OT CPCAHCTO 3HAUYCHHA OTKIIMKOB CUCTCMBI;
— IO MAaKCHUMAaJIbHOMY 3HAQYCHHIO OTHOCUTCIIbHBIX OTKJIOHCHHI OTKJIHUKOB MOACIN OT

OTKJIMKOB CHUCTCMBI.

I'maBnas OCHHOCTb MOHCHCﬁ COCTOHT B TOM, YTO OHHM COACPIKAT O6’b€KTI/IBHy1-O HCTHUHY, T. €. B
YEM-TO IIPpaBHJIBHO OTO6pa)KaIOT MOZACIINPYEMOC. O,Z[HaKO, KpoM¢C 663YCJ'IOBHO HCTHUHHOI'O
COJACpIKaHuA, B MOJCIN BCCrga MMECTCA U YCIIOBHO-UCTUHHOC (T. €. JIMIIb IIPpU OIPCACIICHHBIX
YCJIOBI/HIX) n OpeaAnojJoXUTCIbHO-UCTUHHOC (T. €. YCIOBHO-MCTHMHHOC IIPpU HCHU3BCCTHLIX
YCJIOBI/IFIX). CJIeI[OBaTeJIBHO, B MOJCIAX BCEraa €CThb M JIOXKHOC COACPIKaHHUC. HpI/I 9TOM B KaXXIbIX
KOHKPCTHBIX YCJIOBUAX ObIBa€T HEHM3BECTHO TOYHO, KaKOBO XK€ q)aKTI/I‘-ICCKOG COOTHOIICHHUEC
HCTHHHOTO U JIO)KHOT0. OTBET AAacT TOJIBKO ITPAKTHKaA.

3aoanue 1

Breibpate cucreMy u uccrieoBaTh €€ Ha TpeIMeT CO3JaHUs Pa3lIUYHBIX MOJeINeH.
Pazpaborate u crenath omucaHue aOCTPAKTHOM W pEabHOM MOJENe OJHOTO U TOTO JKe
oObekTa/mpoiiecca.

3aoanue 2

BeinonauTs aHamus3 o0enx MoJeer C TOUKHU 3pCHUA UX KOHCYHOCTH, yr[pOH.IéHHOCTI/I n
HpI/I6J'II/I)KéHHOCTI/I OTHOCUTCIIBHO OpUT'MHAJIA. OO0ocHOBaTh UX aJICKBATHOCTD.

Konmponvnusie 6onpocut

Yro Takoe MOAENIE?

Jli1 9ero HyXHbI MOJENH?

B uém 3akmtoyalics nepBoHaYalbHbIN CMBICI MTOHSATHS «MOJIENb)?
Kaxue Buzabp! Mmoaeneli Bbl 3HaeTe?

B uémM 3akimroyaeTcsa KOHEYHOCTE MOJEIEH?

B uém 3akmrouaercs ynpoIleHHOCTb MOJENIen?

B uém 3akmouaercs npuOIuKEHHOCTh MoJiesen?

Uro o3HauaeT BelpakeHue «llpakTuka — KpuTepuil HCTUHBI»?
YT0 Takoe aieKBaTHOCTL MOJEIN?

10. Kak MOXHO IpOBEPUTH aIEKBATHOCTh MOJENIN?

©CoNoR~WNE
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JlabopaTopnasi paGora Ne 5
Bunabl moaedieit. MoageaupoBanue 00beKTa/mpoiecca ¢ HCIoJb30BaHUEM Pa3JIHYHBIX
CIoco00B BOILIOIIEHUA

Lenv pabomot

H3zyyums  knaccugurxayuro mooeneil no pasiuyHuviM ocHosauusm. Oceoums npasuia
nocmpoenus aneopumma. Hayuumusca cozoasams mooenu npoyecca u obvekma.

Hudpopmayusn

B XX Beke MoHATHE MOJAEIN CTAHOBHUTCS BCe Oosiee OOIIMM, OXBaTHIBAIOIIMM U pealbHBIC, U
uJicalIbHbIC MOJIENU. PeabHble — 3TO MaTepualibHbIC MM a0CTPAKTHBIC, HO PEATUCTHYHBIC MOJICITH
(KyKJ1a, TOPOXKHBIN 3HAK). VmeaibHble — 3TO Te, YTO CYHIECTBYIOT TOJBKO B HAIIIEM BOOOPAKCHHH,
HalpuMep, TeoMeTpUYecKas TOYKa (MaTeMaTHKa), UIealbHbId Ta3 ((H3MKa), SIACTUYHBIA PHIHOK
(PKOHOMHKA).

ITocTenenHo ObLIa OCO3HAHA BC606H_[HOCTI> MOACIMPOBAHUA, IMOBCEMCCTHOC PA3BUTHC
KOMHLI-OTGpHOfI TCXHUKH IIPEAOIPECACITNIIO ITOABICHUC MOI[GJ'ICﬁ JaXKE B TCX O6J'IaCT$IX, rac 910 OBUIO
CJIIO’)KHO  NPCACTAaBUTL  H3-3@a  HCBO3MOXKHOCTH  BOCIIpDOM3BECTHU  YCJIIOBHS WM CJIOKHOCTU
MaTr€MaTU4CCKOro OIMCaHMsl.

Mopenp HOCTENEeHHO CcTaja OCHOBHBIM CIIOCOOOM CYILIECTBOBAaHMS U PAa3BUTHUS 3HAHUIL.
BonbIIMHCTBO CHCTEM M3Y4alOTCsl CErOAHS MMEHHO Ha HX IeleBbIX MopensiX. COOTBETCTBEHHO
BBIPOCJIA U KOMILJIEKCHOCTh OIMCAHUS CUCTEM IpH roMoly Mojieneit. [losBuics naxe takoil TepMUH
«CHCTEMA CUCTEM», KOTOPbIM 0003HAYAIOTCSA CHCTEMBI, COCTOSIINE M3 JIPYIHX CHUCTEM, T.€. YACTEH,
00JIaJatoIUX CBOMCTBOM aBTOHOMHOCTH, CIIOCOOHOCTH HE3aBHCHMO CYIIECTBOBAThb APYr OT Jpyra,
UCTIONTHSISI CBOIO COOCTBEHHYIO 3a/lauy IO JIOCTM)KEHHMIO LIEIM U BHOCS CYIIECTBEHHBIN BKJIAJl B
JOCTHKEHHE 11e1 0011Iel ¢ APYTUMU CUCTEMaMU CUCTEMBI.

OueBUIHO, YTO pa3IUYHbIE MOJEIM MOTYT OBITh KJIaCCU(PUIMPOBAHBI IO HEKOTOPHIM
IPU3HAKaM, YTO, HallpUMeEp, CYLLECTBEHHO 00JIer4aeT BEIOOP UCCIIEI0BATENS IPH AHATIM3€E O4epEeTHON
CHCTEMBI M BBIOOpE POTOTHIIA JUIS co3aHus e€ Mozenu. [14]

Ms1 yKe BBISICHWIIM, YTO MOJIENb SIBJISIETCS HE MPOCTO 00pa3oM-3aMEHHTENIEM OpUTHHANA, He
JHOOBIM €ro OTOOpaXEHHWEM, a OTOOpPAKEHUEM IIEJICBHIM. JTO OJHO M3 TJIABHBIX CBOMCTB JIFOOOI
moznenu. [loaToMy Mozenb YeloBeueckKoro Tena s XUpypra W JUis CKyJablTopa OyAdeT HUMETh
NPUHIMIHATBHBIE Pa3IINYus, TTOCKOIBKY elTb UCCTSIOBAHHS Y HUX OYJIET pa3indaThCs.

Takum o00pa3om, Ui pa3HBIX Leded TpeOyroTcs pa3Hble MOJENH, MMO3TOMY MHOXKECTBO
MOJECNIEH TOAPA3LCIAOTCA 10 TunaM nened. llenu pasgensiorcs Ha TEOPETUYECKHE U
IIPAKTUYECKHUE U II0ITOMY MOJEIIH, KOTOPhIE COOTBETCTBYIOT KAXKIOU U3 HUX, YCIOBHO JENIATCS HA
NO03HaBaTeNbHbIE U MparMatuueckue. Hanbonee HAarsaHO pa3HUIA MEXy MO3HABATEILHBIMU U
[IParMaTUYeCKUMHU MOJCIISIMA IIPOSIBIISIETCS B HMX OTHOUICHUMM K OPUTHMHAIY B IIPOLECCE
JIESATENbHOCTH.

[To3HaBaTenbHBIE MOJENU SBISIOTCS (GOPMON OpraHu3amuu H TpeaCcTaBICHUS
3HAaHUW, CPEICTBOM COEIMHEHUS HOBBIX 3HAHUU C yxke umermmmucs. llo3HaBarenbHas
JesATEeIPHOCTh OPUEHTHPOBaHA B OCHOBHOM Ha MPHOJIMKEHHE MOJICTH K PEATbHOCTH, KOTOPYIO
MOJIeNIb 0TOOpakaeT. DTo ¢popMa OpraHU3aIMK U TIPEACTABICHHS 3HAHUH, CPEIICTBO COSTUHEHUS



HOBBIX M CcTapbix 3HaHWi. [lo3HaBaTenpHAs MOIENb, KaK MPABWIIO, SBISETCS TEOPETHUECKOU
MOZEIbIO.

[IparmaTtudeckre MOJEIH SBISIOTCS CPEACTBOM YIPABICHHUS, OPTaHU3AINN TPAKTHIECKOM
JIeATEIFHOCTH, TIPEJICTaBICHUs] O0Opa3lloBO NMPaBUJIBHBIX JEHCTBUH WJIM WX pe3yibTara, T. €.
U/ICTbHBIM TPEICTABICHUEM JOCTUTHYTHIX Lieield. Vcnonp3oBanue mparMaTHUecKux Mojesei
COCTOUT B TOM, 4TOOBI NMPH OOHAPYKEHUU DPACXOKIECHUH MEXKIYy MOAEIbI0 U PEaTbHOCTBHIO
HaNpaBUTh YCHIUS Ha U3MEHEHUE PEaJbHOCTH TaK, YTOOBI NPUOIM3UTH PEabHOCTh K MOJEIIH.
[Iparmatudeckue MoAENM HOCAT HOPMATHBHBIM XapakTep, pojib 00pa3la u CTangapTa. ITo, Kak
IIPaBUJIO, NIPUKIaaHbIe Moaenu. [1,15]

JpyruM OpUHOUNOM KIACCH(PHUKAIMHU LEJIeH MOIETHPOBAHUS MOJXKET CIY)XHUTh JCJICHUE
MOJIEJIEN Ha CTaTUYECKUE U TUHAMUYECKHE.

Mogens Ha3bIBae€TCs CTATUYECKOH, €ciaM cpelu MNapaMeTpoB, YYacTBYIOIIMX B €€
ONMCAaHWU, HET BpPEMEHHOro mapamerpa. CraTtudeckas MOJAEIb — MOJENIb KOHKPETHOTO
COCTOSTHHS 00BEKTa, CBOETO pojia «MOMEHTaNbHas (oTorpadus», Hekuii cpe3 (puc.10).

Nutocdepa

AcTeHocdepa

BepxHssa
MaHTUA _

HwxHas
MaHTUA

TBepaoe
anpo

Kunakoe
anpo

Pucynoxk 10. Ctatnueckas Mozenb 3eMiIu B pa3pese

B Tex ciyuasix, Korja 1end CBsi3aHbl HE C OJHUM COCTOSIHUEM OOBEKTa, a C Pa3IMIUsIMU
MEXJy COCTOSHHSIMM, BO3HHUKAET HEOOXOJIMMOCTh B OTOOpa)X€HUH IMpoliecca W3MEHEHUS
coctossHui. Takas Mojaenb — AMHAMUYecKas (HampuMmep, MOJENb 3BOJIOIUHN KUBOTHOTO U
pacTUTENBHOrO MHpa, puc. 11).

Pucynoxk 11. Mozens 3BOTIOLIMM YETOBEKA

Kor;[a 3ax04JuUT peqL 0 AWMHAMHKC MOHeHeﬁ, HpI/IHHTO FOBOpI/ITb, YTO MOJICJIb HpO)KI/IBaeT
HEKHUU )KU3HEHHBINA IIUKJ. Kak 1 BCE B 3TOM MUpe, MOJEIU MTPOXOJAT CBOM )KU3HEHHBIN NyTh: OHU



BO3HMKAIOT, PA3BHUBAIOTCS, YYaCTBYIOT B COTPYJHHUYECTBE WM CONEPHHUYECTBE C JPYTUMU
MOJICTISIMU, YCTYIAIOT MECTO 00Jiee COBEPIICHHBIM MOJEISAM (Yachl: TIECOYHbIC —> BOSIHbIC —>
Janee —> MEXaHWYeCKHUe —> KBapleBble —> DIICKTPOHHBIC —> aroMHbie). OTHH MOICTH KHUBYT
JIOJIBIIE€ OTAENIBHBIX JIIOJEH, U TOrJa 3Talbl KU3HEHHOTO IMKJa MOJENEHd HU3y4daroTCsi B BHJIE
UCTOPUU TOH WM MHON 0ONaCTH 3HAHWH WM JESTENbHOCTH (MCTOPHUS aBHALMH, TETIOTEXHUKH,
CTPOUTENLCTBA, aKTEPCKOTO UCKYCCTBA U T.1.). JKU3HEHHBIN IUKII APYTUX MOJICICH TOIKEH ObITh
00s3aTeNbHO 3aBepIleH B O0O3pUMBII CPOK, W TOTJa MEpexo]l OT 3Tala K 3Tally CTaHOBUTCS
TEXHOJOTHYECKUM JICHCTBHEM, JOKEH BBIMOIHATHCS Kak MOKHO ¢ dekTuBHee (ObIcTpee, Tyyliie
U JielieBsie). JT0 HEBO3MOXKHO 0e3 MOAENMPOBAaHUS CAMOIO Ipoliecca MOACIUPOBAHMS, T. €.
QITOPUTMU3ALMK 33/]a4d  MOJEITUPOBAHUA: TMPOEKTHOW JAEATEIbHOCTH, H300peTaTesIbCKOro
noucka, cozganus CAIIP, umutanimonHoro MmojaenupoBaHus.[2|

Besikuii miporiece Tpyzma ecTh JeSTENIbHOCTh, HANPaBJIICHHAs HA JOCTHIKCHHE ONPEIICIICHHOM
1eny. PasimmyHbie BUIIBI HIENICBOM JICATEIBHOCTH YEJIOBEKAa CBA3aHHBI C PA3IMUHBIMH MPOQPECCHIMU:
pabouwii, KPeCThSIHUH, CIIOPTCMEH, CTYACHT U T.1. OTABIX, pa3BleueHHe, UTPhbl, X000 OOBIYHO HE
paccMaTpuBarOTCs Kak TPyJ, HO HX IIEJICBOM XapakTep Toxe odeBuzeH. Llenb — Mojenbs HEKOTOporo
COCTOSIHMSI 4EJIOBEKA, Ha pPEAIM3alMi0O KOTOpOW W HampamlieHa IeaTeNbHOCTh. OCMBICIICHHAS
YeJIoBeUeCKast JeSITeIbHOCTh BCET/Ia OCYIIECTRIISICTCS TI0 ONPE/ICTICHHOMY IIaHy. AJITOPUTM — 00pa3
OyIyIieit IesITelTIbHOCTH, €€ MOJICNb. PacCMOTpHUM, YTO TaKOE aJITOPUTM U KaKHMMHU CBOMCTBaMHU OH
oOJazaer.

ANTOpUTM — TOYHOE NpEANICcaHne, CPOPMYIMPOBAHHOE HA TOHSITHOM UCIIOJIHUTENIO A3bIKE,
HAYMHAIOIIEeCs C MPOU3BOJIBHOTO UCXOIHOTO IAHHOTO (M3 HEKOTOPOH COBOKYITHOCTH BO3MOXHBIX
JUIs JAHHOTO alrOpUTMa HCXOJHBIX JaHHBIX) M HAIPAaBJICHHOE HA MOJY4YEHHE IOJIHOCTHIO
OIIPEIEIAEMOr0 ITUMU UCXOIHBIMU JAHHBIMU pE3yJIbTaTa.

Anroputm o0aaaeT psioM cBoicTB. PaccMoTpum ux noapobHee.

I[I/ICerTHOCTB — AJIF'OPUTM COCTOUT M3 KOHCYHOI'O YHMCIIa OIMMCAHUM IIIaroB M 3TU IIaru
BBITIOJIHAOTCA B JUCKPETHOM BpPEMCHHU, T.C. 5TH T00BIE JABa 1iara pa3aciiCHbl IIPpU UCIIOJIHCHUN
KOHCYHBbIM, HCHYJICBBIM OTPE3KOM BPEMCHHU.

DJIEMEHTApHOCTh IIaroB — 00beM paldOThI, BBHITOJIHIEMON Ha JIFOOOM IIare, ONmpeessieTcs
HEKOTOPOW KOHCTAHTOM, 3aBHCAIIEH OT XapaKTePUCTHK HCIIOJTHUTENS ajirOpUTMOB, HO HeE
3aBHUCSIIEH OT BXOJHBIX JaHHBIX U IPOMEXKYTOUHBIX 3HAUCHUI, TTOTy4aeMBbIX allTOPUTMOM.

MaccoBocTh — BXOJHBIE JaHHbIE JUISI aJTOPUTMAa MOTYT OBITH BBIOpAaHBI M3 HEKOTOPOIO
MHOX€ECTBA 3Ha4YeHHUU. Eciau BXOAHBIE NaHHBIC YHHUKAJIbHBI, aJTOPUTM BCErja JOJDKEH JaBaTh
OJIMH U TOT K€ pe3yybTar.

OrnpeneseHHOCTh — ISl KaXKI0T0 I1ara MOTYT OBITh TTO Ha00OpY MCXOHBIX JIJIS I1ara JaHHBIX
OJIHO3HAYHO BBIYMCIICHBI PE3YyJIbTAThl BHIMOJHEHHUS 1Iara.

KoneuHnocTs — 3a1aua OyieT penieHa, eciiv HOCTPOEH alrOPUTM, IPUBOISAIINN K pe3yIbTaTy
— peleHuo 3a1a4u. B 1aHHOM cilydae TOBOPAT, YTO 3a/laya allfOPUTMUYECKH paspermnma. Eciau
JUI 3aJayd He CYILECTBYET aIrOPUTMA peLIeHUs, TO 3ajaya SBIAETCA aITOPUTMUYECKU
HEepa3peIMon.

HNmeroTcss  3aKOHOMEPHOCTM ~ JMHAMUKM ~ MOJENEH,  Ipolecc  MOJAEIUPOBaHUS
CTPYKTYpUPOBaH, OPraHU30BaH, T.€. AITOPUTMHU30BaH, U COCTOUT U3 IIOCIIEI0BATEIILHOCTH ITAIOB.
Ortanbl OTJIMYAIOTCA KAYECTBEHHO, KOHKPETHBIMU LEISIMM M JIOJDKHBI BBIIOJIHATHCS B
OIIpEIEIEHHON 1TOCIIEI0BATENbHOCTH (puc.12).



PazpaboTka PazpaboTka

TEXHUYECKOTO TEXHUYECKOTO
3a7aHus MPOCKTA
PazpaboTka PazpaboTka
OTIBITHOTO pabouero
obpasiia poeKTa

Brimyck MaccoBoe
MEJIKOM cepun IIPOU3BOJCTBO

Pucynoxk 12. Dranel KOHCTpYUPOBaHUS HOBOW TEXHUYECKON CHCTEMBI

Hpyroii mpumep naeT pPEKOMEHJAUMU 10 IIOCIEAOBATEIBHOCTH IIPOBEICHHS HTAllOB
UMHTAIIMOHHOTO MojeupoBanus (puc. 13).

DopMupoBaHUe IeNIel MOICTUPOBAHMS
AOcTpaKkTHasT MOJEIh
HMmuranmoHHast MoJIenb
Hccnenoanne u o6padorka

WuTepnperanus pe3yIbTaToB

Pucynok 13. Dranbl UMUTAlIlMOHHOTO MOJIETUPOBAHUS CUCTEMBI

Crioco6b!1 BoriomeHust Mozeneil. Mbl paccMOTpenH, Kakue CTOpPOHBI OOBEKTa-OpUTHHANA
OTPaKAIOTCS B MOJICITH. BUT MOIe/IH 3aBUCHT OT TOTO, KaKast CTABUTCS 11€JTh, TI0JT KOTOPYIO CTPOUTCS
MoJiens. [lepelinem Ternepb K paCCMOTPEHHUIO TOTO, Ha YeM OCYIIIECTBIISIETCS] MOJICITMPOBAHUE, T.€. U3
4ero CTposATCs MojeH. Eciu uenoBek co3maer Mojeb CO3HATENBHO, TO TIepe]] HUM UMEIOTCS JIBa
THUTIA MAaTEPHAJIOB JIJIS TOCTPOSHHMSI MOJICIICH: CPeICTBAa CAMOTO CO3HAHUS U CPEJICTBA OKPYIKAIOIIETO
MaTepUalIbHOTO MHUpa, T. €. aOCTpakTHble (MAealnbHBIE) U MaTepUallbHbIe MOJETH (pealbHbIe,
BCIIICCTBCHHBIC).

A6CTpaKTHBIe MOACIN — NACAJIBHBIC KOHCprKI_[I/II/I, HOCTpOGHHBIe CpG}ICTBaMI/I MBIIJICHHUA,
co3HaHus. K aOCTpakTHBIM MOJENSIM OTHOCSTCS, MPEXKJE BCETO, CUMBOJIbHBIE KOHCTPYKIIHH.
CHUMBOJIbHBIE MOJIETH SIBIISIFOTCS. CBOETO POJIa KOHEUHOU MpoayKiuen MpliuieHuss. CUMBOJIbHbBIE
MOJIeTH JeNATcs Ha (OpMaTu30BaHHbIE U S3BIKOBBIE MOienu. DopMann30BaHHBIE MOJEIH — ITO
MaTeMaTH4eckune, (U3MYecKre MOJIETH, T.€. BhIpaXCHHBbIC B BHJIE HAOOPOB MaTeMaTHUECKHX
cuMBOJIOB. OHU 00J1a/1af0T HAUOOJIbIIIEH TOYHOCTBHIO U OJHO3HAYHOCTHIO HHTEPIIpETaIlnu. [2]



BTopoii TUIT CUMBOJIBHBIX MOJENEN — 3TO A3BIKOBBIE MOJIETIU. ECTh OpUrHHAI — YENIOBEK, U
€CTh €r0 CHMBOJIBHAsI MOJIENIb — CJIOBO «4YeNOBEK». SI3bIK M MBINUICHWE Hepa3aenumbl. Ha
€CTECTBCHHOM SI3bIKE MBI MOKEM TOBOPHUTH 000 BCEM, OH SIBJISIETCSI YHHBEPCAJIbHBIM CPEICTBOM
MIOCTPOCHHUS JIFOOBIX A0CTPAKTHBIX MOJIEIICH. DTa YHUBEPCAIbHOCTh 00CCIICYMBACTCS BBEJACHNUEM B
SI3BIK HE TOJIbKO HOBBIX CJIOB, HO M BO3MOYKHOCTBIO TIOCTPOCHUS BCe 00JIee Pa3BUTHIX SI3IKOBBIX
Mojiesiel (CJI0BO = mpeuioKeHne —> ab3al] = TEeKCT). YHHMBEPCAIbHOCTh S3bIKa JOCTHIACTCH,
KpOME BCEro, €lie M TEM, YTO SI3BIKOBBIC MOJICNIM BCerga OO0JIAZal0T HEOJHO3HAYHOCTHIO,
PacCIUIBIBUATOCTBIO M HEOTIPEIeIeHHOCThIO (puc. 14, a, 0, B).

Pucynok 14. Drarnbl UMUTallMOHHOT'O MOJIEIUPOBAHUS CUCTEMBbI

OnHO M TO € CJIOBO MOXKET 0003HadaTh a0COJIIOTHO IMPOTUBOIOJIOKHBIE JIEHCTBHS B
3aBUCUMOCTM OT KOHKPETHOIO KOHTEKCTa. MHOI03Ha4HOCTb M MHOTOBAapUAHTHOCTb CJIOB
MO3BOJIIET CPEACTBAMH SI3bIKA CMOJEIUPOBATH JIIOOYIO CUTYALMIO C JOCTATOUYHOM AJi1 OOBIYHBIX
IIPaKTHUYECKUX L[EJIEH TOUHOCTBIO.

[Ipnbau3uTenbHOCTS — HEOTHEMIIEMOE CBOMCTBO S3bIKOBBIX MoJIeel. YenoBek NpuxoauT K
NIOHUMAHUIO  JAaHHOW  SI3BIKOBOM  MOJENM, IPEOJO0JIeBas €€  pacIulblBYaTOCTh U
IpUOIU3UTENBHOCTD, TOJIBKO HA MPAKTUKE CTAIKUBASICh C OPUTHHAIOM.

PaccmotpuM Temneps BHIBI MaTepualbHBIX (peailbHBIX, BEIIECTBEHHBIX) Mojened. UToOb
HEeKas MarepuanbHas KOHCTPYKLHUS Morjla ObITh OTOOpa’keHWEM OpUIMHaia, T. €. 3amellaja B
KaKOM-TO OTHOIIEHUH OpHUTHHAI, MEXAYy OOBEKTOM M MOJENbI0 JOKHO OBbITh YCTaHOBIIEHO
OTHOILIEHHE TOXO0XKECTH, MOoJ00Ms. EcTecTBEHHO, YTO OpUIMHAI W MOJAENb HE MOTYT OBITh
OJIMHAKOBBI BO BCEM (BCIIOMHHM ITPO YIIPOLIEHHOCT U IPHOMKEHHOCTH Moienielt). PaccMoTpum Tursl
BO3MOKHOTO [O00MS MaTepUATTbHBIX MOJIETIEH.

[lpexxme Bcero, BO3MOXKHO TIOMOOWE, YCTAHOBHBIIEECS B pe3ylbTaTe (HH3UIECKOTO
B3aMMOJICHCTBHS B MPOLIECCE CO3JAHUS MOJIENH. JTO MOXKET ObITh (hoTorpadusi, MOJEIN MOE3/I0B,
TYpOUH, THAPOTEXHUYECKUX COOPYKEHUH, MaKeThl 371aHHM, KYKJIbI, IIA0JIOHBI, BBIKPOWKH U T.11. Takoe
nojiobue Ha3bIBaeTCs MpAMBbIM (M reomeTpudeckuM). Ho kak Obl HE ObLIa XOpolla MOJENb, OHa
BCE-TaKH JIMIIb 3aMEHUTEb OPUTHHAIIA, BBIIIOIHAET 3TY POJIb TOJIBKO B OINPEAEICHHOM OTHOIICHUH.
Jlaxke Tora, KOraa MOJIeNb MPSMOTO TIOI00HS BBITOJTHEHA U3 TOTO YK€ MaTepualia, YTo M OPUTHHAT
(Takoe TmOMO0OME HA3bIBACTCSl CYOCTPAaTHBIM), BO3HHMKAIOT MPOOJIEMBbI TIepeHOoca pPe3yJbTaToB
MOJIETIMPOBaHUs Ha opuruHaIL. ECTh psii HaykK, KOTOpBIE 3aHMMAIOTCS IEPEHOCOM pe3yIbhTaTOB,
NOJIY4YEHHBIX HAa MOJENM NPUMEHHUTENIbHO K OpUrMHATy. Teopuss mnonodus u (usndeckoe
MOJIETUPOBaHNE pa3paldaThIBAIOT CHEIUAIbHbIE KPUTEPUU U MAacIUTA0bI IPU PabOTe C MOJEISIMU U
MEPEHOCE ITUX PE3YIbTATOB HA OPUTHHAIL. [2]



Hpyroii Tum mom00MsI Ha3bIBaeTCS KOCBEHHBIM, O9TO CIIy4dail, KOrja TOA00He MEXIy
OpUTHMHAIOM ¥ MOJCTBhI0 YCTaHABIMBACTCS HE B pe3yJbTare CpaBHEHUS UX (PU3MYIECKOro
B3aUMOJICHCTBUS, a OOBEKTHBHO CYILIECTBYET B MPHUPOJIE, OOHAPYKUBAETCS B BUJIE COBIAJCHUS WIIH
JOCTaTOYHOW ONM30CTH HMX aOCTPaKTHBIX MOJENEH W IOCIE ITOTO HCIONB3YeTCS B IPAKTHKE
peanbHOrO MojenupoBanus. OTClojla BO3HUKIO MaTeMaTHMYeCKOe MOCITUPOBAHUE PA3TUUHBIX
MIPOLIECCOB.

Ponb Moneneii, 0651a1aroMX KOCBEHHBIM ITOJI00NEM OpUTHHANA, BEJIMKA B TPAKTHKE: BOASHBIC
4ackl, IECOUYHBIE, ATOMHBIE — aHAJIOT BPEMEHH; MOAONBITHBIE JKUBOTHBIE — AHAJIOI YEJIOBEYECKOTO
OpraHu3Ma; aBTOIMJIOT — aHAJIOT JIETYMKA; MUILEHb — aHAJIOT NIPOTUBHUKA. YacTo aibTepHaTUBOMN
TaKUX MOZEJEeH MOryT ObITh TOJBKO Jpyrue moaenu. Hanpumep, Mozenb TeXHONIOIMUECKON JIMHUM
NPEIIPUSATHUS COJIEPIKUT B KAUECTBE COCTABIISAIOIINX MOJETH pabOThI LIEXOB, @ OHU, B CBOIO OUEPE/lb, —
MOZIEJIM PabOThI OT/IENBHBIX arperaroB U MOJIENH paOOThI OTAENIBHBIX Y3710B M MEXaHU3MOB.

Jpyroii Tun nogo0us Ha3bIBaeTcs yCI0BHBIM. [1o001e Mo1eny 1 OpUruHaa He sIBIsIeTCs HU
IpSIMBbIM, HU KOCBEHHBIM, & YCTaHABIIMBACTCS B PE3YJIbTaTe HEKOTOPOT'O COTTIAIICHUSI UCTIONB3YIOIINX
e€ CTOpPOH (AE€HBI'H = MOJIENTb CTOUMOCTH, YEPTEXKU = MOJIENTN KOHCTPYKIUH). C MOAEIAMH YCIOBHOTO
nofo0usl MPUXOAUTCS MMETh JEJ0 YacTo, MOCKOJIBKY OHHU SIBIISIFOTCS CIIOCOOOM MAaTepHaIbHOTO
BOIDIOIICHHS a0CTPAKTHBIX MOJIENIEH, MX BEIIECTBEHHON (POPMOI. Bce-TaKu COXPAHUTh BOZMOKHOCTb
BO3BpaIlieHus B abcTpakTHy0 (popmy. Takoe cornamieHne MPUHUMACT BUI COBOKYITHOCTH TPaBHIT
JUIS TIOCTPOEHUST MOJZETICH YCJIOBHOTO IMOA00MS W MpaBWI MOJb30BaHUS UMHU. [Ipumepamu moryt
BBICTYIIATh IUPOKUM KJIACC MOJEJICH, CBA3aHHBIX C YEJIOBEYECKOM NEeSTeTbHOCTHIO: MMMCEbMEHHOCTD,
HOTHAs IpaMoTa, KapThl MECTHOCTU U T. 11.[2, 11]

XoTsl yclnoBHOE mMojao0He, B NPHHIUNE, U HE TpeOyeT (PaKTUIEeCKOro CXOACTBA, HO OHO
JIOJDKHO CTPOMTCS C YY4ETOM OCOOEHHOCTEH 4eloBeKa — co3Jarens M IMOTpeOuTeNs Mojelnei
YCIOBHOTO 1Moa00us. BeiGop cMMBOMMKHM Ui 0003HaYeHUS LU(P TOJBKO Ha MEPBBIA B3IIISA
KaXXeTCsl MPOM3BOJBHBIM: Ha MpPAaKTUKE apaOCKash CHUMBOJMKA, B KOHIIE KOHIIOB, BBITECHWIIA
PUMCKYIO HM3-3a CYILECTBEHHOI'O Pa3IMuusi U YAOOCTBa PYyYHOTIO BBIIIOJHEHMS OIEpanuil Hax
3HaKaMu yucell. B komnbroTepax s XpaHeHHs] 1 00pabOTKU UCHOJIb3yeTCs TOJNbKO JIBOUYHAsS
cucrteMa mnpencrtaBieHus uucenl. [Ipm pabore ¢ 3TUMM yMCIaMH 4eloOBeK s yHoOCTBa
UCMOJIb3yeT 0oJiee KOMIAKTHYIO IIECTHAIIATEPUYHYI0 CHUCTEMY, B KOTOPOW YEThIpE JBOWYHBIX
paspsiia COOTBETCTBYIOT OAHOHN nudpe. BoiBon nHdopManmy Ha 3KpaH MOHMTOpA WM IPUHTEP
MPOUCXOJUT B YAOOHOM /ISl UenoBeKa, IPUBBIYHON BCEM JIECSITUYHOM CHCTEME.

3aoanue

BBI6paTB mponecc W/UI 00BEKT AJI1 MOACTIMPOBAHUA. y,Z[OCTOBCpI/ITLCH B TOM, 4YTO OHH
SIBISIOTCS NOAXOASAIIMMU JIJIsI BBIIOJIHEHUS 3TOM 3aJauu.

BreinmoaHuTh MOZICIIMPOBAHUC ITpOIIECCa /MM 00bEKTa Ppa3iIMIHbIMU criocodamu. OI_IGHI/ITL
AOCTOBCPHOCTD KaXJ0i MOAEIn U yCuiins, KOTOPBIC ObLIH MNOTpa4YCHLI HA e€ co3gaHue.

KOHmpOJleble 60NPOCHL
B uem ocobenHocTu CO3JaHUs MOJAEIeH 00beKTa U HpOI_[CCCH.?

Yewm nmo3HaBaTeIbHBIE MOJICTH OTIANYAIOTCS OT MParMaTUICCKUX ?
Uto oToOpakaroT CTaTUYECKHUE MOACIIN?

B 4ém 3akimrodyeHa moine3HoCTh JUHAMUYECKUX MOJenei?

YT0 Takoe JKU3HEHHBII [TUKJI MOJIEIU?

abrwdeE



Urto Takoe anroputm?
Kaknumu cBoiicTBamu 00J1a/1aeT aaroputm?
B uém 3akimoueHbl 0COOCHHOCTH aOCTPAKTHBIX MOJIeNei?

© oo Noe

Uro npencTaBiisioT coO0H MaTepuaIbHbIE MOACTH?
10 Kakumu tunamu nogo0us MOoryt o61ajaTh BEILECTBEHHbIE MOIEIHU?



JlabopaTopnasi paGora 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

KubepHeTnka n3ydaet mporecchl MojyuyeHust U Iepeiayn, HaKOIJICHUS ¥ TPeoOpa3oBaHus,
nepepadOTKM M HUCHOJNb30BaHUS HMHPOPMALMU B MallUMHAX, >KUBBIX OpPraHM3Max M HX
00bEeTMHEHUAX. Y CTAHOBJICHHUE CBSI3M MEX/y YIIPABICHHEM U HH(POPMAITMOHHBIMHU MPOLECCAMU —
Ba)KHeHIIee JOCTHXKEeHHe KuOepHeTukd. OHO MO3BOJSET MOHATh TEXHOJOIHIO Ipolecca
yIOpaBiI€HUS M, IJIaBHOE, I[IOABEPTrHYTh €ro MW3Y4YEHHUIO KOJUYECTBEHHBIMH METOJAMHU.
OTnuuurenbHas uyepra KHOEPHETHYECKOrO IMOAXO0JAa K IO3HAHMI0 M COBEPILIEHCTBOBAHUIO
IIPOLIECCOB YIPABJIEHUS - MWCIIOJIb30BAHME HX aHAJIOrOB B JKMBOM M HEXUBOM INpupoae U
mojenupoBaHue. OCHOBHas 3ajjaya KMOEpHETHMKU — JOCTHXKEHME Ha OCHOBE NPUCYLIMX ei
METOJIOB M CpPEICTB ONTHUMAJIbHOTO YPOBHSI YIpaBIE€HUS, T. €. IPUHATHE HAWIYYIINX
ylpaBileHYeCKUX petleHnil. Takum 06pa3zom, KUOEpHETHUECKUM Ha3bIBA€TCs TAKOE YIIPaBIICHUE,
KOTOpOE:

— paccMaTpUBaeT OPraHU3aLUI0 KaK HEKOTOPYIO OOJIBIIYIO CUCTEMY, KXK/IbIH 3JIEMEHT KOTOPOM
Oepercst HE TOJNBKO caM MO cebe, HO M KaK 4YacTh OOJBIIOW COBOKYIMHOCTH, B KOTOPYIO OH
BXOJIUT;

— oOecreyuBaeT  ONTHMAJIbHOE  pEIIEHHE MHOIOBApUAHTHBIX  JHWHAMUYECKHX  3aday
OpraHu3aLuy;

— WUCHOJNB3YyeT Ccrenu(pUuIecKue METO/Abl, BBIIBHHYTHIE KHOEpPHETHKOW (0OpaTHYI CBS3b,
CaMOpEryJIMpOBaHUE U CAMOOPIaHU3ALUIO U T. 11.);

— IIMPOKO NPUMEHSET MEXaHW3alUI0 M aBTOMAaTH3alUI0 YIPaBJIEHYECKUX pabOT Ha OCHOBE
MCIIOJIb30BaHNs BBIUNCIUTEIBLHON U YIIPABIISIIOIIEH TEXHUKN U KOMIIBIOTEPHBIX TEXHOJIOTHH.

bnaropaps Takoil TpakToBKe KHMOEpHETHKA HAXOJIUT MPAKTHUECKOE MPUMEHEHHE B CaMBbIX

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

K OKOHOMHUKE TMOJY4YMJIO HAUMEHOBAHHWE OSKOHOMHYECKOM  KHOEpHETHKH, KOTopas

paccMaTpUBAETCs KaK MCIOJIb30BAaHUE HAYUYHBIX MOJXOA0B, OCHOBHOTO KOMIUIEKCA MOHATHH U

HAyYHBIX HHCTPYMEHTOB KHOCPHETUKHU JIJISl UCCIIEIOBAHUS YKOHOMUYECKUX SIBJICHUN U PELICHUS

IIPAKTUYECKUX YIKOHOMUYECKHX 3a]ad.

N3 xubepHETHKM yIpaBlieHHWE 3aUMCTBYET CIEAYIOIIME 3aKOHbl U MPUHIIMIIBI
HEOOXOUMOTr0 pa3zHOO0Opa3usi, SMEPKEHTHOCTH, BHEIIHEro JOINOJIHEHUS, OO0paTHOH CBs3H,
BbIOOpa pelIeHus, JACKOMIO3MIMHM, a TaKKe HepapXuu YIpaBICHUS M aBTOMATUYECKOIO
perynupoBaHus UM camoperyinpoBanus. [16]

3akoH HeoOxoauMmoro paszHooOpasus. Ilo ompenenenuto  V.P. OmOu, nepBblif
(dbyHIaMEHTabHBIN 3aKOH KHOEPHETHKH 3aKJI0YaeTcs B TOM, YTO pPa3HOOOpas3ue CIOXKHOM
cucTeMbl TpeOyeT ympaBieHus, KOTOpoe camo oOJagaeT HEKOTOpbIM pa3HooOpazueM. MHaue
rOBOpSI, 3HAUUTEIBHOE Pa3zHOOOpa3ve BO3ACUCTBYIOMIMX Ha OOJBIIYI0 U CIOXKHYIO CHCTEMY
BO3MYIIIEHUH TpeOyeT aleKBaTHOIO UM pa3HOOOpa3ust €€ BOZMOXKHBIX cOCTOsTHUM. Ecin ke Takas
aJIeKBaTHOCTh B CHCTEME OTCYTCTBYET, TO 3TO SIBJSETCS CJIEICTBUEM HapylIEeHUs MNpUHIUIA
IEJIOCTHOCTHU COCTABJISIIOIIUX €€ yacTeil, a UIMEHHO — HEIOCTaTOYHOT0 pa3HO00pa3Hst SIEMEHTOB B
OpraHU3aIMOHHOM MTOCTPOEHUH YacTei. [17]

OrpanuueHue pazHooOpas3us B OBEJCHUU YIPABIIEMOro 00bEKTa JOCTUTAETCS TOJIBKO 32
CUeT YBEJIMUYEHHUS pa3zHOOOpa3usi opraHa ymnpasiieHus (yrpaBieHYECKUX KoMmaHa). YToObl
JOCTUTHYTh MHMHHUMYMa pPa3HOOOpa3us BBIXOJIHBIX peaKIHid (pe3ysIbTaTOB JEATEIbHOCTH)
CUCTEMBI, YIIPABJISAIOUINI OpraH J0JKEH ObITh CIIOCOOEH K BEIpaOOTKE ONpeAeIEHHOT0 MUHIMYMa
KOMaH]{ U CUTHaJIOB. Eclii ero MOITHOCTh HUKE€ MUHUMYMa, OH HE CIIOCOOEH 00eCIeunTh MOJTHOe
YIIPaBJICHHE.

[Iporiecc ympaBieHHss B KOHEYHOM CYETE€ CBOJUTCS K YMEHBIICHHUIO DPAa3HOOOpa3us
COCTOSTHUM yIpaBJIsieMOW CHCTEMbI, K YMEHBIIECHHUIO €€ HEONPEIEIEHHOCTH. B COOTBETCTBUU C
3TUM 3aKOHOM, C YBEJIMYEHHMEM CIJI0)KHOCTH YIPABISIEMON CHCTEMBI CII0)KHOCTh YIPABISEMOTO



OJ10Ka TaKXke J0JDKHA NMOBbIAThC. [loaTOMy Bee Oosbllee yCIoKHEHHE anmnapara yrnpaBiIeHHUs
KOPIOpaLUsIMH, XOJIJUHIaMH, (PMHAHCOBO-IIPOMBIIIJICHHBIMU IPYIIaMH, U T. Il. OpraHUu3alusiIMu
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 TEXHOJIOIMM YIpPaBIEHUS U MAaTeMAaTUYECKUX METO/OB, a HE 3a CUET
MIPUBJICYECHMS JIOMIOJIHUTEBbHBIX JIFOJICKUX PECYPCOB.

3akoH HEOO0XOAUMOTO pazHOO0Opa3usi UMeeT NMPUHLIUIHAIBLHOE 3HAaYCHUE Ui pa3padoTKu
ONTUMAJIBHOM CTPYKTYpPbI CUCTEMBI YIIPABIICHUS, AHAJIN3a CUTYALlUU U IPUHATHAS KOMIIETEHTHBIX
pemieHui. Ecinu LEHTpanbHBIM OpPraH YIpaBIEHUs IIPU COXPAHCHWM Pa3yMHBIX PAa3MEpPOB HE
o0nanaeT HEOOXOIUMBIM pazHOOOpa3UeM, TO CIEAYeT Pa3BUBATh HEPAPXUUYECKYIO CTPYKTYPY,
nepeaBas NpUHATHE ONPEICICHHBIX PEIICHU Ha HIDKHUE YPOBHU U HE JAONYCKasi, YTOObI OHH
MPEBpAILATIMCH B TIEpEJATOYHbIE MHCTAHIMH. [17]

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

Jlo cux mop HeT eIUHOTO MOAXO0J]a M KJIACCHU(UKAMKA UMEIOIUXCS METOAUK CUCTEMHOTO
aHaJIM3a, OJHAKO CYIIECTBYET HECKOJIbKO Han0oJjiee H3BECTHBIX M MOMYISIPHBIX METOMMK,
UMEIOUIMX CBOM OCOOCHHOCTM KOJMYECTBA M COJEP)KAHMS DSTallOB CHUCTEMHOIO aHalIM3a.
PaccmoTpum ux Huxke. [3]

[To C. OnTHepy aHaIM3 CUCTEMBI IIPOBOAUTCS B CICAYIOIIEH MTOCIIEI0BATEILHOCTH |
Wnentuduxaius CHMIITOMOB;
Onpenenenye akTyaJlbHOCTH NPOOJIEMBI;
Ornpenenenue uenu;
BckpbiTHE CTPYKTYpBI CUCTEMBI U €€ J€(PEKTHBIX AIEMEHTOB;
OrnpeneneHne CTpyKTypbl BO3MOXHOCTEH;
Haxoxnenue anprepHaTUB;
OueHKa allbTepHATUB;
Br160op anbTepHaTHBHL;
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 CICAYIOIast:

Omnpenenenue nenel opraHu3aluy;

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 001IeH 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. [TocTpoeHre KOMIUIEKCHOM MPOTPaMMbI Pa3BUTHSI,
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 OTJENICHHs] 00bEKTa OT BHELTHEW Cpepbl,
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 HexkoTOpyro cuctemy u uccinenyirte e€. [IpoananusupyiTe CUCTEMY COTTIACHO
JTaraM CUCTEMHOTr0 aHanu3a, onpezaeneHHbM B Metoaukax C. Onrtuepa, C.fura, FO.U. Yepnsika
u D.A. Kanuronopa. Pe3ynbrarel mpeactaBbTe B BHUIE CBOAHON TaOMUIlbI, CTPYNIHPOBAB IO
CTPOKaM CXOXHE STaIbl.

Konmponwsnwvie 6onpocwi

KaxoBa 065acTh HHTEpECOB KUOEPHETUKHU KaK HAyKu?

Kakoe ynpaBieHue Ha3bIBaeTCs KUOCPHETHUECKUM?

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

Yro Takoe METOIMKA CUCTEMHOTO aHanu3a?

Kakue cxoxue aTansl B pa3IuyHbIX METOAMKAX 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 sBNsSETCS OCHOBAaHMEM JUIsl OLIEHKH 3((EKTUBHOCTH NMPHHATHIX 110 MTOraM
aHaJIM3a CUCTEMBI PEIIeHU?

BOoo~NoORWDNE

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

Ilenv pabomut

O3HakoMumvbca ¢ NOHAMUAMU HAULYHUUE20 U ONMUMAILHO20 DeuleHUs. UCCIe008amb
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 HACENIeHWs AHIIIMU TOrO BPEMEHH, BBIBEIN
dbopMyIy, TOKa3bIBAIOIIYIO, YTO Ojara pacmpeleNsifoTcs HEepaBHOMEpPHO. DJTa Teopwsl ObLia
IPOMJUTIOCTPHPOBaHA Tpaguuecku amepukaHckuM dkoHomuctoM M. C. Jlopennom B 1907 roay
nuarpammoi. O0a ydeHBIX MOKa3ald, YTO B OOJBIIMHCTBE CIIy4aeB HauOOIbIIas OIS JJOXO0J0B
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
BHMUMaHus ax g0 1949 roma, xorma mpodeccop wu3 TapBapiuckoro VYHuBepcHUTETa
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, 3urd 3aHOBO OTKPBUI NpHHIMI [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 m3ganm KHUTY, B KOTOPOH c(hOpMHUPOBAI 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 WILIIOCTPUPOBAJI 3TO C NOMOULIBIO JMArpaMMbl, KOTOpas IOJIy4Hja
Ha3BaHue auarpammel [lapeTo. YdeHblll B CBOEH pyKOIIMCH IPU3BIBAI K MACCOBOMY BHEIPEHUIO
JAHHOTO MPHUHIUIA B pa3iIuuHbIe cepbl MPOU3BOACTBA, NAa0bl HCKOPEHUTHh Opak M MOBBICHTH
KAa4eCTBO BBIIYCKA€MBIX TOBAPOB.

CeroaHsi ATOT 3aKOH MPUMEHSAETCS MPAKTUYECKH B JIFOOBIX OOJACTAX ACSTEIHHOCTH.
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 WM MPHUIaraeMblX YCUJIUH, OTBEUAET 3a OOJBIIYIO IO PE3YJIHTATOB,
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 yTBepKIaeT, 4YTO JUCHPONOPLUS SBISETCS
HEOTHEMJIEMBIM CBOMCTBOM COOTHOILLIEHUS MEKAY MPUUMHAMHU U PE3yJIbTaTaMH, BKJIaJbIBA€MbIMHU
U TIOJy4aeMbIMU CpPEICTBAMH, MPUIATaeMbIMU YCUJIUSMU U BO3HArpakJeHUEM 3a HHX.
Bripaxxenne «80/20» xopollo omuchiBaeT JaHHYIO aucnponopuuio: 20% BIOKEHHBIX CPEICTB
npuHocaT 3a 80% otmaun; 80% cnexcteuii npoucrekaroT u3 20% npuunH, 20% ycuinii qaroT
80% pe3ynbTaros. [18]

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

UYro onpenenser «IIpuHuumn
80/20»
20% | 80%

O061acTh
HpI/IMeHeHI/ISI




aCCOPTHUMEH o0t
Bistiec T 00beM MpoaaK
MOKyTaTese MIPOLIEHT
)7 npUOBLIH
[Ipoussoac HCXOHBIX CTOUMOCTD
TBO MIPOJYKTOB TOTOBOTO M3CIHUS
MIPECTYHU MIPECTyIUICH
KOB 15071
BOUTENIEH JATII
OO61mecTBO Opadyromu pPa3BoOJIOB
XCsl
BO3MO>KHOC
neTen T CHUCTEMBEI
00pazoBaHus
OlIeXKIbl B BpeMs
rapyepobe MCIIOJIb30BaAHUS
JIOYKHBIX
Jom MIPUYUH cpabaThIBaHMIA
CUTHAITN3AINN
J— HaKarjnBae
MOTO Mycopa

JlBuraTens BHYTPEHHETO CTOpaHMs HArisAHO crpaBemuBocTh [Ipuamumma 80/20: 80%
SHEPruH, BbIACIUBIICICS MPU CrOPAHUU TOILJIMBA, TEPSETCS, a KojuecaM mnepenaercs auib 20%

Bcel aHeprun. Otu 20% Tomnua npousBoaT 100% Bcero ABUKEHMS.

Juarpamma [IapeTro — MHCTPYMEHT, TO3BOJIAIOIIMM PACIIPEACIIUTD YCHIIHS ISl PA3PEILICHUS
BO3HUKAIOIIUX NpOOJIEM U BBIIBUTH OCHOBHBIE INPUYHMHBI, C KOTOPBIX HYXHO HAYMHATh
nercrBoBathk. PaznuuaroT 1Ba Buaa nuarpamm Ilapeto — no pesysnbpraTtaM U IpUYHHAM.

Huarpamma Ilapeto mo pesynbTataMm JIesSTEIbHOCTH. JTa AMAarpaMmMa IMpeaHa3HaueHa s
BBISIBJICHUSI TJIaBHOM MpoOJeMbl M OTPaXKaeT CIEAYIOUIME HEeXelaTelbHble pPe3yibTaThl
JeSITeNIbHOCTH

— KadecCTBO: OIIOKMU,

IPOAYKLIMH;
— ¢ce0ecTouMOCTh: 00bEM NOTEPS, 3aTPaTh;
— CPOKH IOCTaBOK: HEXBATKa 3alacoB, OIIMOKU B COCTABJIEHUU CUETOB, CPBIB CPOKOB ITOCTABOK;
— 0e30MacHOCTh: HECYACTHBIE CIydyaH, Tparnyeckre OmnOKH, aBapuu.
Huarpamma Ilapero mo mnpuumHaM. OTa auarpaMMa OTpa)kaeT HPUYMHBI IMPoOJeM,

I[C(l)eKTBI, IIOJIOMKH, OTKas3bl, pCEKIIaMalu, PEMOHTHLI, BO3BpAaThbL

BO3HHUKAOOIUX B XOA€ ITPOU3BOACTBA, U UCIIOJIb3YCTCA AJId BBIABJICHUA TJIaBHOM U3 HUX:

— HCTIOJHUTETh pabOTHI: CMeEHa,
WHAWBHUIYaIbHbBIE XapaKTePUCTUKH;

— 000pyJOBaHME: CTAHKM, arperatbl, MHCTPYMEHTbI, OCHACcTKa, OpPraHu3allvs HCIOJIb30BAHUS,
MOJIEJIH, IITAMIIBL;

— CBIPbE: U3TOTOBHUTENb, BUJI CHIPHS, 3aBOA-TTOCTABIIIHK, TAPTHUS;

— MeToA  paboThl:  yCIOBHUS  MPOU3BOJACTBA,  3aKa3bl-HAPSJIBL,
MOCJIEI0BATENBHOCTh OIEpalltii;

— H3MEpEeHUs: TOYHOCTh (yKa3aHUH, YTeHUs, MPUOOpHasi), BEPHOCTh U MOBTOPSIEMOCTH (yMEHUE
JaTh OJMHAKOBOE YKa3aHHWE B TOCIEIYIOIIMX W3MEPEHUSX OJHOTO U TOrO K€ 3HAYEHHS),
CTaOMIIBHOCTD (ITOBTOPSEMOCTH B T€UEHHE JTUTEIHHOIO IEPH0/1a), COBMECTHAS TOYHOCTb, T. €.
BMECTE C MPUOOPHON TOYHOCTHIO M TAPUPOBAHWUEM MPUOOPA, THUIT U3MEPHUTEIHLHOTO MPUOOpa
(anayoroBsIi wiu 1udpoBoii). [18]

ITocTpoenune nuarpaMmsl [1apeTo cOCTOUT U3 CIIEYIOIIUX IIArOB:

Opurama, BO3pacT, OMBIT padOTHI, KBATH(PUKAIIHS,

npuemMsl  paboThI,



lar 1. TIpenmonaraercs, 4TO Ha JaHHOM JTale Mbl YK€ HUMEEM pe3yJabTaThl BCEX
MPEABIAYIIMX IIaroB MO PeuieHrto0 mpoodsieM: GopMyIUpOBKAa U MMOCTAHOBKA MPOOJIEMBI, aHATN3
ee, cOOp HEOOXOIMMBIX AAHHBIX M (UKCalMs UX B KOHTPOJBHBIX JUCTKax. [ moctpoeHus
JMarpaMMBbl HEOOX0IMMO pa3paboTaTh OJIaHK TaOIUIBI, B KOTOPYIO 3aHOCST:

— Tunbl (IpU3HAKKM) CiIy4aeB, (akTOB (IaHHBIC JIyYIllE BCErO pacrojiaraTh B YOBIBAIOIIEM
MIOPSIIKE - B HaYajIe TaOJIUIIBI TUT COOBITHS, HMEIOIINN HanOOoJIbIlIee KOJTUIECTBO MOBTOPEHUH,
B KOHIIC TaOJIUIIbI - HAMMEHBIIINHN );

— KOJIMYECTBO MOSBJIEHUH (IOBTOPEHUI) KayKOTO TUIIA;

— HaKOIUICHHAss CyMMa 4Yucia KaXJI0ro TUMa (C HapacTarolIUM UTOTOM: K YUCITY MPEAbIAYIIETo
THUIIA IPUOABIISAETCS CICAYIONIEE);

— TMPOIEHT YHCTa MO KaXJA0OMY MMPU3HAKY B O0IIEH cymMMe;

— HaKOIUICHHBIN MPOIIEHT (C HAPACTAIOIIUM UTOTOM).

B Tabnuue cinexyer moacuuTaTh OOILIYI0 CyMMY KOJMYECTBA CIydyaeB IO BCEM THIAM

(mpu3HaKam).
Hlar 2. /lanee He0OXOAMMO HAYEPTHUTH OAHY TOPU3OHTAIBHYIO U JBE BEPTHKAIBHBIE OCH.

— BCPTHUKAJIBHBIC OCH:
e JieBas OCh ¢ MHTepBanaMu oT 0 10 00IIel CyMMBI KOJIMYECTBA BBISBICHHBIX CIIyYacs;
e 1pasas ochk ¢ uHTepBasiamu ot 0 1o 100.

— TOpHU3OHTANIbHAS OCh. VIHTEpBaJIbI HA HEH JTOJKHBI OBITH OJMHAKOBBEIMH U COOTBETCTBOBATH
YHCITy TUIIOB (MIPU3HAKOB), YKa3aHHBIX B TAOJIHIIE.
[Har 3. Ctpoutcst cTonOMKOBas IUarpaMma Mo 3Ha4YeHHUsIM TUIOB (IIPU3HAKOB) CIy4YaeB U

KyMmynsiTuBHasi kpuast (kpubas I[lapero). Ha BepTukansx, COOTBETCTBYIOIIUX MPaBbIM KOHIAM
KOKIOrO0 HWHTEpBaJla HAa TOPU30HTAILHOM OCH, HAHOCSTCS TOYKH HAKOIUICHHBIX CYMM
(pe3y/bTaToOB WM MPOLIEHTOB) U COSAUHSIIOTCS MEKIY CO00i OTpe3KaMu MPSIMbIX.

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

— HaJIHUCH, KacalollUecsi auarpammbl (Ha3BaHUE, Pa3METKa YHUCIIOBBIX 3HAYEHHH Ha OCSX,
HAaUMEHOBAHHUE KOHTPOJIUPYEMOTO U3/enus (COOBITHSA), UMSI COCTaBUTENS JUarpaMmbl);

— HAJIUCH, Kacarolrecs JaHHbIX (epuoj coopa HHGpOpMaIuu, 0ObEKT UCCIEI0OBAaHUI U MECTO
€ro MpoBEeICHNUs, 00IIIee YUCI0 00BEKTOB KOHTpOIs) (puc. 15).
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HMcenenyeMuie hakTophl (HoMepa uanenwii): (1—5) — daxropsr,
TIPENCTARTAIONTIE WHTEPEC; 6 — MpouHe hakTopH

Pucynok 15. IIpumep nocrpoenust auarpammsl [lapeto
CoBeTbl 0 OCTpOEHUIO auarpaMmsl [Taperto:

1. Cnenyer ucnonab30BaTh pa3Hble KJIACCU(PUKALNUU U COCTAaBUTh KaK MOXKHO OOJIbIlIE IHarpaMm
[Tapero. CyTp mpoOieMbl MOXKHO YJIOBHUTBH, HAOMIOJasl SBICHHE C PAa3HBIX TOYEK 3pEHHUS,



MIOTOMY Ba)KHO ONpPOOOBaTh pa3ziMyHbIC MYTH KiIacCU(UKALUHU JAHHBIX, MIOKA HE BBIABITCS
HEMHOT'OYHCIIEHHBIE BaKHbIE (DAKTOPBIL, UTO U CIIYKUT Liebio aHanu3a [lapero.

2. HexenaTenbHO, YTOOBI TpyMIa «IIpoyre» (pakTopbl (MM OT «IPYTHe») COCTaBIsIa OOJIBIION
nporneHT. Ecin Takoe mpoucxoauT, 3Ha4MT, OOBEKThl HAOMIOAEHUS pacKiacCU(PULIUPOBaHBI
HETPaBWIBHO U CIMIIKOM MHOTO OOBEKTOB IONAJ0 B OJHY rpymiy. B sTtoMm ciydae Hano
UCIIOJIb30BaTh IPYTrOil MPUHLUI KJIACCU(PHUKALHH.

3. Ecnu naHHble MOYKHO TPEACTAaBUTH B JCHEKHOM BBIPQKECHUH, JYYIIE BCErO MOKa3aTh 3TO Ha
BEPTUKAJIbHBIX OcsAX quarpammsl [lapeto. Eciin Henmb3s OLIEHUTH CYIIECTBYIOLLYIO ITPOOIeMy B
JICHEKHOM BBIPAKCHHH, CAMO HMCCIIEJOBAHUE MOXKET OKa3aTbesi Hed(h(HEeKTUBHBIM. 3aTpaThl —
BOKHBIN KPUTEPU U3MEHEHUH B YIIPABJICHUHU.

Tepmun «ONMUMANLHOCMbY —03HAYAEM XAPAKMEPUCMUKY Kauyecmed NPUHUMAEMbIX

peutenuti (OnNMuManbHoe peuileHue 3a0a4y, ONMUMALbHLIL NIaH, ONMUMATIbHOE YNpaesiieHue),
Xapaxkmepucmuky COCMOAHUSL CUCTEeMbl UIU ee N0GeOeHUsl (ONMUMANbHASL MPAeKmopus,
onmumanvbHoe pacnpeoeiienue pecypcos, ONMUMaibHoe QYHKYUOHUposanue cucmemul) u op. Bcé
9MO He AbCOOMHble NOHAMUA: HENb35 20860PUMb 00 ONMUMATLHOCMU 8000We, 8He YCI08ULL U be3
MOYHO ONpeOeNeHHbIX Kpumepuee onmumaibHocmu. Pewenue, naunyuuee ¢ 00HUX yCl08Uax u ¢
MOYKU 3peHUsl 00HO20 KpUmepus, MOA*Cem OKA3AMbCsl OANIeKO He JIYYUUM 8 OPY2UX YCLOBUAX U NO
opyeomy kpumeputo. IlpumeHumenvHo K OOILWUHCMBY CUCMEM, NPUXOOUMCS YHUMbIEAMb
makoice akmop ycmouuugocmu npeonazaemozo peuwieHus. Moowcem oxazamvca mak, 4mo
ONMUMANbHBIN PACYUEMHBIU NIIAH HEYCMOUYU8: 1odble, 0addce He3HAUUmenlbHoe OMKIOHeHUs Om
He20 MO2ym Npusecmu CUCmemy K He2amusHblM NOCIe0CMEUaM U oadxce K kpusucy. M 6 smom
cnyyae yenecoobpasznee NPUHAMb He CAMbIL ONMUMALbHYIL, HO 0Oojlee yCmouuusvli NIaH,
OMKJIOHEHUSI OM KOMOPO20 OKANCYMCA He Cmob onacHvimu. Kpome mozo, nockonvky mooens
HUK020a He Obleéaem MOYHbIM ONUCAHUEM CUCMEMbl, MO U NOJYYeHHOe HA eé OCHO8e peuleHue
Makace He A61AemMcs 00A3aMeNbHO HAUIYYUWUM peuleHuem peanrvHou 3adauu. M ece dce oHo
Jyyute 1106020 0py2020 peuletust, NOJLYYeHHO20 UHbIMU Memooamu u ¢ Opyeumu kpumepusmu. [19,

20]

Hmanvanuckuii skonomucm B. Ilapemo mamemamuyecku cqpopmynuposan 00un u3 camvix
PACNPOCMPAHEHHbIX KpUumepues OnmuMaibHOCMu, KOMOpbulil NOAYYUL NPUMEHEHUE He MOJIbKO 6
9KOHOMUKE, HO U 8 eCMecmeeHHbIX Haykax u mexnuke. llapeTo chopMynupoBan ero Tak:
«Crnenyer cuuTarh, 4To Jit000€ N3MEHEHHE, KOTOPOe HUKOMY He PUUYHMHSET YOBITKOB U KOTOpOE
IPUHOCUT HEKOTOPBIM JIFOJSIM MOJIb3Y (IO MX COOCTBEHHOMN OIICHKE), SIBISIETCS YIyUYIICHUEM).
Kpurepnii [lapero npumeHsieTcs Npu pelIeHUAX TaKUX 3a/1ad, KOI/Aa ONTHMM3alUs O3HA4aeT
yIydlIeHHe OJHUX NoKa3aTesiel IPpH YCIIOBUH, YTOOBI IpYTHe He yXyILIAINCh.

3aoanue

Bvibpams cucmemy unu npoyecc onsa ananuza. Ilocmpoums ouacpammur Ilapemo no
APUYUHAM U NO  pe3yIbmamam OesmeibHOCMU CUCEMbl, UCCe008a8 dhdexmusHocmu
cucmemvl/npoyecca, ucxoos uz «llpunyuna 80/20». Oyenums KoppexmHocms memooa.

KOHmpOJleble 80npocol:

1.Kem u koraa 6611 chopMyITHUpPOBaH 3aKOH «HEMHOT'OT0, UMEIOIIIETO pelIatolee 3HaYCHUEe»?
2.Yrto o6prano mutroctpupyet Kpusast [Tapeto?

3.Yto BeIsBIsIeT quarpamma [lapeTo mo pesynbrataMm AesTeIbHOCTH?

4.Yto nmokaspiBaeT quarpamma [lapero mo npuamnHam?

5.B uéwm 3aximrovaercs 3aa4ya ONTUMAIBLHOTO YIIPABICHUS?

6.Yro o3nauator obnactu A, B, C na nuarpamme Ilapeto?



7.Yto obuiero u B uém pa3ianuus Mexay nuarpamMmoii [Tapero u auarpammoit Mcukasa?
8.KakoB anroputm nocrpoenus nuarpammsl [Tapeto?

9.TlpuBenute cOOCTBEHHBIE MPUMEPHI paboThI TpuHITUTIA «80/20.

10. Kak mMoxHO ucnonb3oBath npuammi [lapeto B yuéoe?



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» 3auMCTBOBaH H3 I'PCUCCKOI'O A3bIKA. On o3Hagaer COCAUMHCHUC
BMCCTC PA3JIMYHBIX U HC UMCIOIIHUX BUAUMBIX CBs3€H DJIEMEHTOB.

B 1980 roay nBoe yu€nbix u3 Muunranckoro yauepcutera (CILIA) Mopu 'k u Kut
Xonuoak. 3afanuck B cBoéM uccinenaoBanuu (puc 16) Bompocom: «OTKyna BO3HUKAIOT HOBBIC
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 OOHapyKeHHH Tonodbus (aHajmoruii u meradop) Mexay AByMsl Wik Oojee
cutyanusMu. [lpueMbl HCMONB30BaHMS aHAJOTHH OTHOCATCS K METOJaM IICHXOJOTHYECKOM
AKTHBU3ALIMH TBOPYECKOTO MBIIUIEHHUS. [21]

Haubosiee uHTEpEeCHBIM METOJIOM, UCIOJB3YIOIIMM aHAJIOTHH, sBiseTcs «CHHEKTHKa» —
METOJ1 pelIeHUs H300peTaTeIbCKUX 3314 1 MOMCKa HOBBIX OM3HEC UJIeH IPYIION CIeUaIuCTOB,
IIMPOKO UCIIONB3YIOMUX PAa3TUYHbIE TUITBI aHAJIOTHI. TOT MeTo 1 ObLI npeioxkeH Y. ['opoHoM
(CIIA) B 1952 rony. OH OCHOBaH Ha CBOMCTBE YEJIOBEUECKOTO MO3ra YCTaHABJIHMBATh CBSI3U
MEXJYy CIIOBAMHM, NOHSATUSMH, YYBCTBAMM, MBICIISIMHM, BIICYATICHUSIMH, T. €. YCTaHABINBATh
aCCOLIMAaTUBHBIE CBSI3U. DTO MPUBOAUT K TOMY, UTO OTJEIBHOE CIIOBO, HAOIIOICHHE U T. 1. MOTYT
BBI3BaTh B CO3HAHUU BOCIIPOU3BEECHUE PAHHEE MTEPEKUTHIX MBICIICH, BOCIPUATHH, U ""BKIIFOUUTH"
6oraryio MH(QOPMALMIO MPOLUIOTrO OMBITA JIs PEIICHHs MOCTaBICHHON 3aJauyd. DTOT METO[
OTHOCHTCS K 3BPUCTUYECKUM METOAM.

[TogoGHO MoCKa3Ke, aHAIOTHS TOJDKHA BOCIIPUHUMATHCS KaK COCTABHAsI 4acTh pelaeMoun
3a7a4u. BBIIENSAIOT 4eThIpE OCHOBHBIX THIIA AHAJIOTHM:



JInunas anajsorusi. Eciam BeI XOTUTE pa3oOpaThCs B CIIOKHOM SIBJICHUH, TIPEJICTaBbTE ceOs
COCTaBHOM YacThIO 3TOTO siBieHUs. Harprumep, eciii BBl XOTHTE TIOHATH MOJICKYJISIPHOE CTPOCHHUE
cMmecH, rnpenactaBbTe ceOst Mosekynoil. Kak Obl Bbl moBenu ce6s? Kak moctynuim 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. ComnocTaBpTe 3a/1a4y, HaJl KOTOPO BBl paboTaere, ¢ PsAOM 3ajad U3
coBceM apyrux obnacreil. OToT MeTo ObUT UcTIONb30BaH Anekcanapom ['pamom bemtom: «Mens
OCEHWIO: BEJlb Ha CAMOM JIEJI€ XPSIIYU YEJIOBEYECKUX YIIEH CIIMIIKOM MACCUBHBI 110 CPABHEHUIO C
TOHKOH MeMOpPaHOii, KOTOpasi yIpaBJsieT UMH, U €CIIH TaKas TOHKas MeMOpaHa MOXET 3aCTaBUTh
JIBUTATHCSI OTHOCUTEIBHO TPOMO3/IKHE XPALIM, TO IoyeMy Obl Moeil Gojee TOJICTON M MIOTHOU
MeMOpaHe He 3aCTaBUTh JBUTAThCs CTAIBHYIO IUTACTUHKY». Tak ObUI mpuayMaH Tese(oH.

CuMBoJinyeckasi aHAJOrMsl. OJTa CTpaTerus pelleHus 3aiad TpedyeT 3PUTEIbHOTO
BooOpaxkeHusi. Ee 1enb — oTopBaTrbcsi OT OrpaHMYEHUM, HAKIAJbIBAEMBIX CIIOBAMH MU
cumBosiaMu. Eciu BbI bITaeTech CO3/1aTh YETKUN 3PUTENBHBIN 00pa3 3a/1a4i, TO MOKETE YBUICTh
U pelIeHue, MPOCBEYNBAIOIIEe CKBO3b 3TOT 00pa3.

danTtacTtuyeckasi aHajorus. Kakoe penieHne mpuxoJuT BaM Ha YM B BalllUX CaMbIX
danTactuueckux meurax? Hampumep, Bbl MOXeTe BOOOpPa3UTh JIBYX MalleHBKHX HACEKOMBIX,
KOTOpBIE OYAYT aBTOMAaTUYECKH 3aCTETUBATH Ballly KYPTKY, WK I'yCEHUITy-IIEIKONpsAaa, KOTopas
HaYHET OBICTPO MPSICTH IICNIK, YTOOBI BBl HE 3aMEP3JIM MPU PE3KOM MOXOJIOAAHUH. DTO IPUMEPHI
danTacTruueckux aHamoruid. Kak m B ciiydae MO3rOBOTO IITypMa, (haHTACTHUECKHUE aAHATIOTHH
MOTYT BBIPAXaThCs B 0€3yMHBIX, JAJICKUX OT PEaIbHOCTH HIEAX, KOTOPHIE, BEChbMa BEPOSTHO,
3areM OyayT IpeoOpa3oBaHbl B IPAKTUYCCKHUE U BBITIOJIHUMBIC perieHus. [22]

MeTo CHHEKTUKHN TPUMEHSIETCS KaK B MHIUBUIYAIIBHOM, TaK M B KOJUIEKTHBHOM TIOPSJIKE.
B xomiekTuBHOM MpOQPECCHOHAIILBHOM TNPUMEHEHHH Ha HAYaJlbHOM JTale CUHEKTUYECKOTO
00CYX/JICHUSI aHAJOTUM HUCIOJB3YIOTCA i HauOOoJIee€ YETKOTO BBISIBJICHUS W YCBOCHHS
y4aCTHUKAMU CYTH perraeMoi nmpoOiemsl. [Ipoucxoaut oTkas OT O4eBUIHBIX pelIeHui. 3aTeM B
MpoIecCe CMEUAIbHO OPraHU30BAaHHOTO OOCYXKIIEHHUS OIPENeNSIOTCS TJIaBHBbIE TPYIHOCTH U
MPOTUBOPEUHS, TPEMATCTBYIOIINE pEIIeHuI0. BpipabaTbiBaloTCs HOBBIE (OPMYITHPOBKHU
npoOJieMbl, OMpeAeNstoTcs Iend. B nanpHeimeM mnpu TOMOIIM CHEIHATBHBIX BOMPOCOB,
BBI3BIBAIONINX AHAJIOTHH, OCYIIECTBIISICTCS TOWCK ujed u pereHuil. [lonydeHHbIe perneHus
MO/IBEPTAIOTCS OIIEHKE U TTpoBepke. [Ipu HEOOXOIUMOCTH TTPOUCXOAUT BO3BpAT K MpodIeMe st
MOBTOPHOTO €€ 00CYXICHUS U Pa3BUTHS MMOTYUEHHBIX paHee uaei. [22]

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

B mporpamMMmupoBaHUM Ha BCEX €ro 3Tanax MPUCYTCTBYET MOUCK aHAJIOrMid M MeTadop.
Jaxxe Takoii npuBbIYHBIN «Pabounii cTom» sBiseTcss MeTadopoi, Kak U Manku, KaTajaoru, METOIbI
YIOPSAIOYMBAHUS MTPOLIECCOB B CUCTEME, XPAHUIIUINA JAHHBIX U T.1.

3aoanue

Hccneoosams  npocpammmbiiil/annapamuo-npocpamMmmubili. KOMNIEKC ¢ MOYKU  3PeHus
UCNONL308AHUS PA3TUYHBIX 81006 aHalo2ull 6 e€ paspabomke u ynkyuonuposanuu. Cravana
oamb Kpamkoe onucanue cucmemvl. Pesynomam moducHo npeocmasums 6 6ude mabauybl
(Kypcugom Oan npumep 3an0IHeHUs):



OnemeHT | CBsi3b Bun ananoruun
CHUCTEMBI | MEXIY JInuyna Ipsmas CuMmBonmyecka PanTacTuyecKas
dIIEMEHTaM s A
u
Onemenm X npu co30aHuu d1emMeHma
1 ovlna UCNOIbL308aHA
amanocus u3
HAy4HO-hanmacmuyeckoe
o pomauna I'. Yannca ....
Onemenm X npu
2 co30aHuu
anemenma
ovina
UCNOIbL306aH
a anano2us c
Céa3b ons ces3U
medxHcoy medxncoy
nemMeHmam nemMeHmamu
ulu? bvLna
UCNONIL3068AHA
amanoaus c...

KOHmpOJ'leble e80onpocol:

UTo 03HaYaeT TEPMUH «CUHEKTHUKa»?
YTo JIeKUT B OCHOBE METO0J1a CHHEKTUKU?

Uro npencrasisier co00i TMYHAsI aHATIOT U ?

Yto MMpEaACTaBIIACT €000 CMMBOJIMYECKast aHAJIOTUsI?

Uro npencrasisier co0oil paHTacTUyecKas aHaIOTus?

KakoBbI rpaHHIIbl IPUMEHEHUS] METO/Ia CHHEKTUKHU?

Kak mpuMeHsTh METO/I P TPYIIIIOBOM MCCIICOBAHIH CUCTEM?

Kak npuMeHsATh METO/ PU MHIMBUIyaJIbHOM HUCCIIEI0BAaHUU CUCTEM?
0. Kak mpuHIMI aHAJIOTUI UCIIOIB3YETCs B IEPCOHAIBHBIX KOMITbIOTEpax?

1
2
3
4.
5. Uro npencrasinseT coboil npsimas aHaIOTUs?
6
7
8
9
1




IIpuniaoxuue 2

OueHo4HBbIE CpeICTBA 15 NPOBeIeHNUs MPOMEKYTOUHOI aTTecTaluu

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

Kon
HWHJIUKaTOpa

Nuaukatop 10CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeCcTBA

[TK-1: Crioco6HOCTh aHAIM3UPOBATh TPEOOBAHUS K TPOrPaMMHOMY 00€CIIeYeHHIO 1 0a3aM JaHHbIX,
pa3paboTKu TEXHUYECKUX crienuuKaluii Ha MPOrpaMMHbIE KOMIIOHEHTHI U UX B3aUMO/ICHCTBHE,
MIPOEKTHPOBATH MMPOTPAMMHOE OOecTieueHIE U 0a3bl TaHHBIX

IK-1.1

AHanu3upyeT TpeboBaHuUs K
pa3paboTKe IPOrpaMMHOTO
o0ecrieuenus 1 0a3aM ITaHHBIX

Cucrema MOHUMAETCS KK ...

1) BOTLIOIIEHHE CUCTEMBI;

2) MHOWBHUYalTbHBIN, YHUKAITBHBIN QU3NIECKUNA 00BEKT,
CYIIECTBYIOUTHH B (PH3HUECKOM MHUPE;

3) n300pakeHHe CUCTEMBI,

4) abcTpaknys, orpaHUYCHHAs BHEITHEH cpeIoi

Onucanne CUCTEMEI - 3TO ...

1) nadopmaryst onpeaeneHus, 3amucanHas Ha KaKOM-TO
HOCHUTEJIe HHPOPMAIUH;

2) BOILTIOIICHUE CUCTEMBI,

3) dopmanm3arus COOBITHH, 0 U MOCIIe KOTOPHIX
COCTOSIHUE CUCTEMBI U3MEHSIETCSI

OKCTEHTOM Ha3bIBaCTCA ...

1) MecTo MHIMBH/A B HEKOTOPOM MPOTSHKEHHOM
IIPOCTPAHCTBE-BPEMEHH;

2) MeCTO HaXOKACHUS MHAMBUA B KOHKPETHBI MOMEHT
BpPEMEHH;

3) nuckperHast 001aCTh HOCUTENS] HH(DOpMAIUU

I1K-1.2

O1eHMBaeT Ka4eCTBO
pa3pabOTKU TEXHUYECKUX
cnenuduKanuii Ha
MIpOrpaMMHBIE KOMIIOHEHTHI U
HUX B3aNMO/ICHCTBHE

COBOKYITHOCTh BCEX 00BEKTOB, N3MEHEHUE CBONCTB
KOTOPBIX BJIMACT HA CUCTEMBI, & TAKKE TyX 00BEKTOB,
YbU CBOMCTBA MEHSIOTCS B PE3YJIbTAaTEe MOBEICHUS
CUCTEMBI, 3TO:

1) cpena;

2) moacucTema;

3) KOMITOHEHTHI

OObeMHeHnEe HEKOTOPBIX MapaMeTPOB CUCTEMBI B
napamerpe 0ojiee BBICOKOTO YPOBHS — 3TO. ..

1) cuneprus;

2) arperupoBaHue;

3) uepapxusi.

[IpyHIMI MHTErpalluy HATIPaBJICH:

1) Ha U3y4YeHHEe WHTETPATUBHBIX CBOWCTB U
3aKOHOMEPHOCTE;

2) paHXKMPOBaHHE AJIEMEHTOB CHCTEMBI 110 3HAYMMOCTH;

3) Ha NOTy4YeHUE KOJIMYECTBEHHBIX U KOMITJIEKCHBIX
XapaKTEPHUCTHUK.

I1K-1.3

OreHUBaeT Ka4eCTBO MPOCKTA
Ha pa3paboTKy MPOrpaMMHOTO
oOecrieueHns 1 0a3 JaHHBIX

Kakasi 3akOHOMEPHOCTb ITPOSBJISICTCS B CUCTEME B
MTOSIBJICHUH Y HEE€ HOBBIX CBOWCTB, OTCYTCTBYIOIIUX Y
3JIE€MEHTOB?

1) amAuTHBHOCTS;

2) MEeTOCTHOCTB;

3) 000CO0ICHHOCTD;

4) NHTETPaTUBHOCTH

4D-oHTOJIOTHS - ITO ...

1) cymecTBOBaHME MHpPa B YETHIPEXMEPHOM
MIPOCTPAHCTBE-BPEMEHH 110 DHHIITEHHY;

2) OHTOJIOTHS, BKITIOYAOINAs 4 COCTABIISIONINX BHEIITHEH




Cpezpl - 3eMJTI0, BOAY, BO3AYX, OTOHb;

3) BenmnumHa, SIBILIIOIIASCS SAMHON MEPOH Pa3TUIHBIX
(hopM JBMKEHUS M B3aUMOICHCTBUS MaTepUH, MEPOI
repexo/ia ABYKEHUS MaTePHH U3 OTHUX (popm B
Ipyrue

KoMMyHHKaTUBHOCTh OTHOCUTCSI K TPYIITIC
3aKOHOMEpHOCTEN

1) OCyIIeCTBUMOCTU CUCTEM

2) B3aMMOJICHCTBUS YaCTH H 1[EJIOTO

3) pa3BUTHS CHCTEM

4) nepapXuyeCcKou yrmopsIOYeHHOCTH CUCTEM

[TK-2: CrtocoOHOCTH K aHAIHM3Y IPOOJIEMHOM CHTYyaIuu, pa3paboTke TpeOOBaHUI K CUCTEME,

IIOCTAaHOBKC ueneﬁ cOo3a1aHus CUCTEMBI, pa3pa60TI<e KOHICIIIHNHN CUCTEMbI U TEXHHUYCCKOI'O 3aJJaHUA

Ha CO3JaHHuEC CUCTEMBI, ITPCACTABICHNUA KOHICIIINH, TCXHUYCCKOI'O 3alaHuA Ha CUCTEMY U

W3MEHEHMI B HUX 3aNMHTCPCCOBAHHBIM JIMIaM

I1K-2.1

OrneHuBaeT BBIOOP CPEACTB U
METOJIOB JIJISl IIPOBEICHHSI
CHCTEMHOI'0 aHaJIK3a MPH
POCKTUPOBAHUHT
POrPaMMHOTO 00ECTICUSHUS
JUTSL aBTOMATH3UPOBAHHBIX
CUCTEM

Kakas u3 ocoOeHHOCTEH HE ABTSAETCS XapaKTEPUCTHKOM
Pa3BUBAIOILUXCS CUCTEM

1) omHOHAIIPABIIEHHOCTE;

2) HEeCTallMOHAPHOCTh OTJENIbHBIX apaMeTPOB;

3) uenemnoaraHue;

4) YHUKAJIBHOCTb MTOBE/ICHMUSI CHCTEMBI.

[Ipunnu ............... 3aKirogaeTcs B ToM, uto AUC
CO3JIAETCsI C YYETOM BO3MOYKHOCTH MOCTOSTHHOTO
MIOTIOJTHEHUS! 1 OOHOBJICHUS (PYHKIMI CHCTEMBI 1
BUJOB e¢ o0ecrieyeHus

1) pazBuTHS;

2) cTaHIapTU3AlMU U YHH(DUKALINY;

3) COBMECTUMOCTH

IIpunnur ........... MO3BOJISIET NOJOUTH K UCCIIEAyEMOMY
00BEKTY KaK eIUHOMY I1I€JIOMY; BBIIBUThH Ha 3TON
OCHOBE MHOTOOOpa3HBIE THIIBI CBSI3EH MEXKIY
CTPYKTYpHBIMH dJIEMEHTaMH, 00eCTIeYMBAIOIIIMHA
LIETIOCTHOCTh CUCTEMBI; YCTAHOBUTH HAPaBICHUA
MPOU3BOACTBEHHO-

XO3SMCTBEHHOU JIEATEIIbHOCTH CUCTEMBI U pealIu3yeMble
€10 KOHKPETHBIE (DYHKITHHL.

1) cranpapruszanum;

2) CHCTEMHOCTH;

3) COBMECTHMOCTH




0) Ilopsinoxk mnpoBedeHHUs NPOMEKYTOYHON aTTeCTAIlMU, IMOKA3aTeJIM M KPUTEPUH
OLlCHUBAHMUSL:

ITpomexyTouHas aTrTecTanys 1o aucHuIUIMHE «CUCTEMHBIN aHAJIN3)» BKIIOYACT TEOPETUYECKUE
BOTIPOCHI, TTO3BOJISIOINE OLEHUTh YPOBEHb YCBOCHHUSI 0OYUYAIOIIMMUCS 3HAHUHN, M TPAKTHYECKUE
3aJjaHMsl, BBISIBIISIONINE CTEIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, MPOBOAUTCS B hopme
3a4eTa.

3auyer 110 AUCHUIINIMHE IMPOBOAUTCH IO PE3yjibTaTaM OTYCTHOCTU Ha HaGOpaTOprIX 3aHATUAX C
OMPOCOM B YyCTHOW ¢opMe IO OdTamaM BBIMOJIHCHUS ¢ AaKTUBHOTO BBICTYIUICHUS B
Occene-0OCYKICHHM HA  JICKIIMOHHBIX  3aHATUSX, TECTHPOBAHWHM C  HCIOJIB30BaHUEM
O6pazoBarensHoro nopraia MI'TY um. I'.1. Hocoga.

Iloka3aTenu U KpUuTEpPUH OlleHMBAHUSA TU(PPepeHIITUPOBAHHOIO 3a4eTa:

OcHoBHOM 3a7aueil MOATOTOBKH CTyAEHTa K IuddepeHIupoBaHHOMY 3a4éTy CIIeyeT CUUTaTh
CUCTEMATH3AIMIO 3HAHUH Y4eOHOTr0 MaTepuala, ero TBOPUYECKOE OCMBICIIMBAHHUE.

Kpumepuu oyenxu (6 coomeemcmeuu ¢ opmupyemvimu KOMREMEHYUAMU U NIAHUPYEMbIMU
pe3yrbmamamu 00yyeHus1):

— HA OYEHKY «OMAUUHO» — 00y4arowWulics NoKazvléaem blCOKULL YPO8eHb CHOpMUPOBAHHOCMU
KoMnemeHyutl, m.e. TOJHO PACKpPBITO COJAEpKAHME MaTepuana; 4YETKO W MPAaBUIBHO JaHbI
ONPEAENCHUs M PACKPBITO COJEPNKAHUE MaTepUalia; OTBET CAMOCTOSTENIbHBIM, IMPU OTBETE
WCIIOJIb30BaHbI 3HAHUSA, TPUOOPETEHHBIC paHee;

— HA OYEHKY «XOpouwio» — o0yualowuiics noxazvleaem cpeoHull yYpoeeHb ChOopMUpO8anHoCmu
KoMnemenyuu, m.e. PAacCKpbITO OCHOBHOE COJEpXaHHe Marepuasa B 00bEME; B OCHOBHOM
IIPaBUJIBHO JIaHbI ONIPEAEIICHUs, TOHATHS; MaTepHal U3JI0KEH HEIIOJIHO, IIPU OTBETE JOIYILECHBI
HETOYHOCTH, HapyIllIeHa MOCJIEI0BaTeIbHOCTh U3JI0KEHUS; JOMYIIEHbl HEOOIbIINE HETOYHOCTH
IIPU BBIBOJIAX U UCIOJIb30BAaHUM TEPMHUHOB; IPAKTUYECKNE HABBIKU HETBEPABIE;

— Ha OYeHKY «y00671emeopumenbHo» — o00y4aowulicsi NOKA3vbleaem Mnopo2oeblil YPOBEHb
cpopmuposannocmu Komnemenyuil, m.e. YCBOEHO OCHOBHOE COJEpXaHUE Marephaia, HO
U3JI0’KEHO (hparMeHTapHO, HE BCETa MOCIEA0BATEIbHO; ONPEACICHUS U TIOHATHUS 1aHbI HE YETKO;
MPAKTUYECKHE HABBIKU ClIa0bIe;

— HA OYEHK) «HEYO081eMEOPUMENbHO» — Pe3VIbmam 00y4eHUs He O0CMUSHYM, 00yUalowulics He
MOdicem noKazams 3HAHUsL HA YPOBHe 8OCHPOU38e0eHUs U 0OBACHEHUS UHDOPMAYUL, He MOHCEm
NOKA3amb UHMENNIEeKMYallbHble HABbIKU PeueHUs NPOCMbIX 3a0ay.



