Tema 8 lNpeacraBneHuve o
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- MayexunHa H.A.
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N3yunB 3Ty Temy, Bbl y3HaeTe:

7 YTO Takoe OTHOLUEHUSA, CBA3U U B3aMOOENCTBUE
OOBEKTOB;

1 YTO TaKoe CUCTEeMA;
1 KaKOBbl OCHOBHbIE MPU3HAKN CUCTEMBbI;
1 KakK NOCTPOUTb MH(POPMALIMOHHYO MOAENb CUCTEMBI.
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ConepxaHue:

8.1 OTHOLIEHNA 0OBLEKTOB.
8.2 CBdA31 00OBLEKTOB.
8.3 lNoHaTune o cucrteme.

8.4 NHdopmaLumMoHHasa Moaens
CUCTEMBI.
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A 8.1. OTHOWEHUA 06 HLEKTOB

B Teme 6 Bbl NO3HAKOMUINCL C MOHATUEM «OOBbEKT» . Kaxabih 0OBbEKT XxapakTepuayeTcs
MMEHEM U HEKOTOPbIM HABOPOM NapameTpoB U AENCTBUIA, KOTOPbIE BbIAENSAT ero U3
OKpYy>KatoLLiero mupa.

Mwup npencrasnsier cobon pasHoobpasne ob6beKTOB, NpoLeccoB, ABrneHnn. Kakoe mecto
3aHUMaEeT B HEM Kaxabl 06bEKT, KakoBa ero porb?

UTobbl OTBETUTL Ha 3TN BOMPOCHI, NOMbITAEMCHA CpaBHMBaTb OOBLEKTLI APYr C APYrOM.
CpaBHeHMe 06bEeKTOB MO KakMM-1Mbo nNpusHakam no3BosieT YCTaHOBUTb pasHOOOpasHbie
OTHOLWEHNA Mexay HuMn. Hanbonee pacnpocTpaHeHHbIMU ABNAOTCS:

MNPOCTPaAHCTBEHHbIE OTHOLLEHUS, XapaKTepu3yHoLLMe pacrnonoXeHne B NPOCTPaHCTBE
OHOro 06bLEKTA MO OTHOLLEHWUIO K OPYroMY;

BPEMEHHbIE OTHOLLEHNSA, KOTOPblE CPaBHUBAIOT BPEMSI HACTYNMEHUsS COObITUN, CBA3AHHbIX
C pa3HbIMU OOBLEKTAMM;

OTHOWEeHNA YaCcTu n uenoro, ycraHasnmearwne, 4To oanH OOBbEKT ABMAETCHA YacTbi
[Ipyroro;

OTHOLLEHUS1 OPMbI 1 COAEPXKaHNS, CpaBHMUBaKLLINE 00bEKTbI Mo dhopme n (nn)
coaepXKaHuio;

MaTemMaTU4eCcKkme OTHOLLEHUS!, KOTOPbIE NMO3BOMAKT CPaBHMBATbL MaTeMaTuyeckme 0ObLEKTHI
(Ynucna, 3Ha4YeHUss NepeMeHHbIX, BblpaXKeHWUN);

00LLEeCTBEHHbIE OTHOLUEHUS, Xapakrtepusywuwmne B3amMOOTHOLLEHUA MeXOY JTIoAbMW.

noHegenbHuK, 23 Hosi6psa 2009 r.




8.1. OTHOWIEeHA OOBLEKTOB

Tabnuua 8.1. NpocTpaHCTBEHHbIE OTHOLWEHNS Mexy obbekTaMu

" CpaBHHTEIbHAA
O6BexTn! IlpuMepsl oTHOIIEHHWH p
XapaKTepHCTHKA
Topona Mocksa Oamxe K Kasann, Hanbure, OnKe, pAIOM

yeM K TOMCKY

Camouner, reo-

Camoner JI-62 niponeraer

Brime (wag), Huxe (mox)

rpaduueckuit | Haxg YepHBIM MOopeM

00'BEKT

Hom, can Boxpyr [oma TBOpUECTBa Cuopasa, cnesa, 3a, Ha, Y,
nucareneil paCKUHYJICA HAIIpOTUB, IIEpef, BOKPYT
A0JIOHEeBBIN caf

Pacrenus, IIpu nocagkxe xaprodens Paccroanue

TpAIKH paccToAHuEe MEXIY

pacreHuAM#u B pAxy 50 cm,
Mexnay pagamm — 70 cm
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8.1. OTHOLWEeHNnA oObLEKTOB

Ta6nuua 8.2. BpeMeHHbIe OTHOLIEHUS MeXAY O6bEKTaMK |

& CpaBuuTennHas
O6BexTHI IlpuMeps1 OTHOIMIEHHH P
,, XapaKTePHCTHKA
Mecsansl B rogy | MapT npuXoAUT Ha CMEHY .| Paupie, nosxxe, 3a,
tespairo nepen
JIroam HBan crapme TaTbaHbI Crapime, MJapmie
Ha 9 JeT -
IIpuponHEie ITocne ZoMaA BHITJISHYJIO o, mocne
00 BbEeKThI COJIHIIE
leorpaduueckme | Or gepeBHEH YCATOBKM IO paii- JAInTeIbHOCTD
00'beKThI | orHOro nenrpa 40 MUHYT €34bl | IO BpeMEHH
Ha IIPUTropoaHoM aBToOyce
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8.1. OTHOLWIEeHUA OOBLEKTOB

Ta6nuuya 8.3. OTHOLWEHNA «4acTU U LUenoro» Mexay obbektamu

” CpaBanTensHaAA
0O6BeKTHl IIpumepsl OTHOIIEHMIH
XapaKTepHCTHKA
O6'beKThHI Koseco — 4acTh MamIMHbI OxHO — YacCTh
pa3sHoH IlpunneB — uacTh MEeCHH Apyroro
OPHUPOABI Kopun, crebenb, IUCTHA, LIBETOK —

YaCTH pacTeHUd
CoTpyZHHK — YacTh KOJJIEKTHUBA

noHeaenbHuK, 23 Hos1opsa 2009 r.



8.1. OTHOLWIeHUA OO BLEKTOB

Ta6nuya 8.4. OTHoweHus HOpMb! 1 COAEPXaHMS

- - CpaBHRTEJbLHAA
O6pexTH IIpumeps1 oTHOIMECHHH

XapaKTEePHCTHKA
Hunxocrs, | Boaa, HamuTas B cTakaH, CpaBHeHHE
cocyn npuHUMAaeT ero opmy no ¢opme
ITuporu, Bafymka HanekJja MHPOXKKOB CpaBHeHuUe
HAYHHKA C pPasHOM HAYMHKOM I10. COIEPIKAHMIO
Kueurn Keuru uMeroT pasHulii 00beM CpaBHeHUE 110 00B-

M pasHoe CoJep:KaHue emMy ¥
COREPKAHHIO
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8.1. OTHOLWIEeHUA OOBLEKTOB

Tabnuuya 8.5. MareMaTuuyeckme OTHOLWEHUA

06 Hpumepnr CpaBEHTeaBHAA
BLh OTHOLIEHUH XapaKkTepuCTHKA
Ynucaa, 5> 3; Bossie (>), mensme (<), paBHO
nepemMeHHBIE | 52 x 22 = 100; (=), "e paBHO (#), 6oablTe WIH
A=5,T; paBHO (=), MeHbIlIe UJIN PaBHO (X)
N<M
a+b>c
a+c>b;

b+ c¢c > a.
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8.1. OTHOLWEeHUA OO bLEKTOB

3aBMCMMOCTb, paBHoMpaBue, NapTHEPCTBO, ApYyxba, Bpaxaa, NnoboBb,
OoBepue, YBaXXeHNe — BCE 3TO XapaKTEePUCTUKN OBLLECTBEHHbIX OTHOLLUEHWUN,
CBSI3blBAOLMX NOOEN, OpraHnU3auUnum U cTpaHbl.

MprMmepamu 06LLECTBEHHbLIX OTHOLLEHUA MOTYT CINYXXUTb OTHOLLEHUSI MEXAyY

YH4EHNKOM N yvunTtesiem, poautenamm m getbMun, npoaasuoM 1 NoKynaTtenaMm,
aunrnriomMmatnyveckmne CBA3n Mexay CtpaHaMu.

Mexay OgHMMU U TEMU ke 0O6beKTaMU MOTyT BO3HUKATb CaMble
pasHoObpa3Hble OTHOLLEHUS].

noHeaenbHuK, 23 Hos1opsa 2009 r.
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8.1. OTHOLWEeHUaA o0 BLEKTOB

B Tabnuue 8.6 npueeaeHa nHdopMaLmsa o NpeanpuaTusX ropoaa. B ctonbuax nomelleHbl 3Ha4eHUst napaMmeTpoB
00BEKTOB, MO KOTOPLIM X MOXHO CpaBHUTL. Takas Tabnuua, No cyTu, 3a4aeT OTHOLLEHMS MeXAY KOHKPETHLIMU
obbekTamu. Bbl yxke 3HaeTe, YTO OTNINYUTL OAMH OOBLEKT OT APYroro MOXHO, CpaBHMBast Ux cBoicTBa. MOXHO ckasaTb,
YTO CBOMCTBA — 3TO M €CTb OTHOLLEHMS MexXay oGbekTamu. MoaToMy Tabnuuy, B KOTOPOK NepedncrieHbl CBONCTBa

obbekTa, 4YacTo Ha3bIBaKOT TAbNMLEN OTHOLLEHUIA.

Ta6bnuua 8.6. OTHOWEHNA MEXAY NPEANPUATUAMU ropoaa

Ha3sanue Anpec " Teaxedon | Bua meAreabHOCTH
Auxmunona I'ny | BepesoBas yia., 36 | 156-18-18 | ABTocepsuc
JInursa HKenesnomoporxnana | 271-34-00 Ob6yueHue

yi., 14/8

1000 menoueit | Onrumucros op., 5 561-98-16 Toprois

noHeaenbHuK, 23 Hosiopsa 2009 r.
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8.2. CBA3U 00BLEKTOB

Bbl 3HaeTe, YTO 0ObEKTHI OKPYXKaloOLLEro MUpa KpoMe napameTpoB
XapaKkTepuaylTca AeicTBuAMU. B pesynstate nposiBrneHns AeaTenbHOCTU
0OBLEKTOB MOXET U3MEHSTBECHA UX COCTOSIHUE.

PaccmoTpum cxemy kornoaua. PykosTb BOpoTa 1 BeAPO HaxoAaATCs B
NPOCTPAHCTBEHHOM OTHOLLEHUWN, KOTOPOE MOXET ObITb OnNpeaeneHo AfMHOM
CBUCAlOLLIEN YaCTN BEPEBKN. OTO OTHOLUEHNE TAKOBO, YTO MPU U3MEHEHMUM yrna
MOBOPOTa PYKOSATU U3MEHSAETCH ANMHA CBUCAIOLLIEN YaCTX BEPEBKU U
nonoXxeHwe Bedpa B konoaue. MNoxoXne OTHOLLEHUS CYLLIECTBYIOT MexXay
BenocuneaHbIM KOnecom v negansiMn, Mexay 4acoBbIMU CTpenkaMmm u
MEXaHNU3MOM, PacrnosioXXeHHbIM B Kopnyce 4yacoB. Takne OTHOLLEHUS
Ha3blBalOTCSH

%

noHeaernbHuK, 23 Hosiopsa 2009 r.
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8.2. CBA3M 00BLEKTOB

0 CyllecTBYET CBA3b MEXAY CYETYMKOM INEKTPOIHEPIUM, UMEIOLLMMCS B KaXKOoM
KBapTMpe, U ObITOBLIMK arekTponpubopamn. BkroyeHne kaxxaoro npubopa B
CeTb YBENMYNBAET NOTPEONEeHne arneKkTpMyYecTBa, a COOTBETCTBEHHO, N CKOPOCTb
BpaLLEHNs cYeTYMKa. DTO Npumep SNEeKTPUYECTBO
npeobpa3syeTcs B MEXaHN4YeCKoe BpalleHue.

0 AHanornyHasi CBsi3b CyLECTBYET MeXAy MONoXeHNeM perynsaropa pexmmoB u
TeMnepartypon yTiora, Mexay NoroXeHUem perynsitopa rpoOMKOCTU TerneBmnsopa
N CUION 3BYKa.

1 Bo Bcex npuBeaeHHbIX NpuMepax U3MeHeHME NapamMeTpoB OOQHOIro0 0ObeKTa
NPMBOAUMO K MBMEHEHUIO NapaMeTPOB ApPYroro.

’-O
C»l(\

e ®

noHeaenbHuK, 23 Hosiopsa 2009 r. 13
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8.2. CBA3M 00BLEKTOB

Mexay yYeHukamum 1 yYuTensiMmm CyLLIeCTBYHOT . noAa
BIUSIHUEM YUYUTENEN N3MEHSIOTCA 3HAHUS U KPYro3op YYalLUXCs, HO N YYEHUKK
BIUSIIOT HA y4uTenen, U3aMeHsist UX B3rnsiabl Ha MHOIME BOMPOCHI.

Mo)XHO OOHapYyXUTb CBA3N MeXay reorpadunyeckummn obbekTamu, HanpumMmep
MeXay ropoaoM u aepesHel. MNpexae Bcero, 3To Aopora, coeanHsoLLas
OaHHbIE HaCeneHHble MYHKTbl. JOPOry, TPOMMHKY, PEKY MOXHO Ha3BaTb

B nepeBHe Npon3BoasaTcs NPOAYKTbl NUTAHUSA, NOTPEOUTENAMU KOTOPbIX
CTaHOBSATCHA ropoxaHe. B cBO ovepeab, ropoAckue XXNTenu co3garoT Ha CBOUX
NPeAnpUSTUAX Opyaus ANs CENbCKOXO3ANCTBEHHbLIX paboT (TpakTopsl,
kOoMbalHbl), a Takke npeameTbl ObIToBOro HasHadeHus (ogexay, mebenb,
TEeNneBn3opbl), HeobXoANMbIe CEenbCKUM Xutensam. Takum obpasom, ropoa u
[OEPEBHS NCNbITbIBAOT B3auMHoe BnnsaHne. Hanuuo ,
ocylllecTBnsiemas Yepes TOProsio.

noHegenbHuK, 23 Hosi6psa 2009 r. 14




8.2. CBA3M 00BLEKTOB

0 B npupoge Toxe CyulecTByeT MHOXeECTBO cBs3en. Hanpumep, Bce vaule
FOBOPSAT O TOM, YTO KnMmMaT BO MHOIMOM OnpeaensieTcs pasmepom 030HOBOM
ablpbl Hag 3emnen. OT pacnonoXeHns NeCHbIX MaCcCUBOB 3aBUCAT MHOIMe
npupoaHble napameTpsbl (novsa, dropa, gayHa), NoaToMy 6eCKOHTPONbHas
BblpybOKa neca MoxetT rybutenbHO ckasaTbCa Ha COCTOSIHUM MECTHOCTU. OTO
npumepsl .

0 CBAA3b MOXET yCTaHaBnmMBaTbCs Mexay ob6bekTaMun, HaxoasaLWMMUCS PSOOM.
Hanpumep, marHMTHOE nosne obecneymBaeT CBA3b rBo3ast U marHmTa. Ho cBssun
MOTYT UMETb U OFPOMHYIO NPOTSKEHHOCTb — MOBbLILLIEHHAsI CONTHEYHas
aKTUBHOCTb U3MEHSIET MarHUTHoe norne 3eMnu, a OHO, B CBOKO o4Yepenb, BNUseT
Ha CamMO4yBCTBME OTAESNbHbIX NOAEN.

0 BoT kak obpasHo onucan cBsA3n 0ObLEKTOB OKpYXKatowWwero mmpa

noat XVIII Beka:

Bce B Mupe cBA3aHO BOKPYT, | C L ——
ITpumeps! Mbl He 6yeM MHOXKUTE, \ | - e

IIBeTka THI He 3ajeHENIb BADYT, B N

Y1066 3B€3A5I HE TIOTPEBOMKHUTh...

noHeaenbHuK, 23 Hos1opsa 2009 r. 15
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8.2. CBA3M 00BLEKTOB

Cena3b — OTHOWIEHHE MEXAY OOBEKTaMH, KOFAQ M3MEHEHHe napamert-
POB OAHOTO 00ObEKTa NPUBOAMT K M3MEHEHHIO NapameTpoB APYroro

a8 0o6bexTa.

Bbl y>xe yaHanu B Teme 6, 4TO M3MeHeHME NapaMeTpoB obbekTa SABMNSETCS pe3ynsraTtom
Npon3BeeHHOro Bo3aencTBus. Hanpumep, YtoObl 0OHApPYXUTb CBSA3b MEXAY PEerynsaTtopom
FPOMKOCTU 1 CUION 3ByKa TeneBmnaopa, A0CTaTOYHO NOBEPHYTb PYYKYy perynupoBku. Ecnu
FPOMKOCTb HE M3MEHMNACh, 3HAYUT, CBA3b HapYyLLEHa.

Bsanmogencteme mexay KkapaHgalliomM v IMcToM Bymarun Bbi3blBaeT M3MEHEHNE
napamMeTpoB 1 KapaHaalla (oTcrnoeHme Yactuyek rpacduta u ymeHblUeHue rpudpens) un
nucta 6ymarn («npununaHue» Yactuyek rpacdumrta n, COOTBETCTBEHHO, NOSIBNEHMe
n3obpaxkeHns). 30ecb kKapaHaall SABNSETCA akTUBHOW CTOPOHOW, U ero AencTeme
paccMmaTpmuBaeTcs Kak npuymHa Toro, YTo Ha nucTe nogaesndercs nsobpaxenue. C gpyrou
CTOPOHbI, rpudensL CTa4ynMBaETCsa n3-3a TpeHnsa o bymary.

CBAa3un mexagy obbekTaMm MOXHO onucaTb CroBamu, NpeacTaBuUTb
dopmynamm, n3obpasntb cxemaTndecKku.

noHeaenbHuK, 23 Hosiopsa 2009 r.
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8.3. NoHATHe o cucteme

Korgoa u nouyemy o6beKT paccmaTpmBaeTcsl Kak cucrema?

Korga mbl roBopunm 06 oTHOLLEHUAX Mexay obbekTamu, To cpean NPoYMx pacCMOTPENM OTHOLLUEHUS
yacTtu u uenoro. NpakTudeckn y noboro o0bekTa MOXHO BbIAENUTL COCTABHbIE YAaCTU: LLAPMKOBasa py4ka
COCTOMUT M3 KOpMnyca U CTEPXHS1, MUPOXOK — N3 TecTa U Ha4YMHKN, NOON MexaHn3mMm — U3 CoeaUHEHHbIX
mexay cobon getanen n T. 4. CoctaBHble YacTn obbekTa B3anMOAENCTBYHOT MexXay CoboMn.

Koz0a ob6bekm paccmampuearom Kak COB0KYINHOCMb 83aumMooelcmeayrouux mexoy cobol cocmagHbIX
yacmel, mo e2o Ha3blgarom cucmemou.

Okpy>atoLWwmnin MUp Mbl BOCNPUHMMAEM Kak OrPOMHOE MHOXeCTBO cucTteM. CroBo cucteMa npousoLuno ot
rpeyYeckoro systema u o3HayaeT «COCTaBleHHOe M3 YacTen, coeanHeHHoe». Bxoasime B cocTas
CUCTEMbl 0ObEKTbl Ha3bIBAKTCA SreveHTaMu,

CmeneHb OpobrieHuUsi cucmeMbl Ha cocmasrisauue ee srieMeHmbI orpeoerisiemcs Uerbio U3yYeHUus.

Ta6nnua 8.7. lNpumMmepbl cucremM

Cucrema Pa3zHoBHIHOCTH O6BeKkTnI
Conneunasa cucrema | Ilnmamerapnaas Coanune, 3emasn, HenrysH,
, IlayToH u Ap.
MIxona . OpranuszanuoHHada | 3gaaue, obopyagoBaHHUe,
) YVUHUTEA, YVUYCHUKHN
KomaosoTep TexHMUYeCcKAas CucreMHEIN ONIOK,

KJaBHaTypa, MOHHUTOD,
nporpamMmmMHoOe obecriedeHue

Cucrema cumcyieHHNsa | S3HakKoBasd CumMmBoabl, U PLI
AKBapuyM ' Buonormnueckas CrekassHHadA eMKOCTb, BOJa,
‘ BOJOPOCAM, KaAMHH, PBIOKH,
VIIMTKH ‘

noHeaenbHuK, 23 Hosiopsa 2009 r.
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8.3. lNoHATHe o cucrteme

CBSI31 U OTHOLLEHUSA Mexay 3fieMeHTaMn CUCTEeMbI

CucTtema xapakTepuayeTcsl HarM4ymeM CBSAI3EN U OTHOLLUEHUA MeXay 3neMeHTaMu.
PaccMoTpuM BceM U3BECTHYIO TEXHUYECKYIO cucTeMy — Bernocunen. Mexay anemeHTamu
3TOW CUCTEMbI CYLLIECTBYOT OTHOLLUEHNS, Hanpumep:

0 pynb pacrionaraetcs Hag nepegHUM KOrecow;
0 neganu pacrionaratoTcs ¢ ABYX CTOPOH pambl U T. A.
CyLLIEeCTBYIOT CBSI3M 3rIeMEHTOB Benocuneaa:
0 pynb obecne4ymBaeT NOBOPOT NepeaHero Koneca;
0 3aHee KOoneco u nedanu ceBs3aHbl LENbo, NEPEKMHYTON Yyepes 3ybyaTtble Koneca;
0 3a[Hee KOIeco »eCTKO CBSA3aHO C pamMon 1 T. f.

CBs3un NpPoABNAKTCA MNMpn BpalleHnn neganen, npn 3TOM BeJiocunen HavynHaeT ABUraTbC4.
Ecnn storo He npon3oLwsio, 3Ha4nT, CBA3N HapyLUEeHbl.

noHeaenbHuK, 23 Hos1opsa 2009 r.




8.3. NoHATHe o cucteme

CBSsI31 U OTHOLLEHUSA Mexay 3JjieMeHTaMn CUCTeMbl

OOHUM 13 NPUMEPOB CUCTEMbI, KOTOPYHO Bbl XOPOLLIO 3HAETE,
AIBMSIETCS CEMbS.

Mexay poautenamu u getbMu, 6patbsiMm 1 cectpamu,
ABMSALWNMNCA 0ObEKTaMN CUCTEMbI «CEMbSI», CYLLLECTBYHOT
pa3HOObOpa3Hble OTHOLLUEHWS:

- NMPOCTPAHCTBEHHbIE (MPOXMNBaHNE B OAHOM AOME);

- coumarnbHble (B3aMMOOTHOLLEHUS AeTEN U poauTenen);

- BpeMeHHble (pexum Tpyaa, y4ebbl 1 otabixa) u T. 4.
CeMblo XxapaKTepuaytoT pasnnyHble CBS3U:

- TeHeTu4eckne (OeTn BHELLUHOCTbIO U XapaKTepOoM MOX0XWN Ha
poauTenen);

- MaTepuanbHble (poaUTENU KOPMSAT, oaeBaloT AeTel, 3aboTaTcs o
CBOUX POAUTENSIX);

- coumnanbHble (B3pocrnble 1 AETU UMEKOT NpaBa U 00S3aHHOCTY B
cembe).

MoaBoast utoru BbilLl€CKa3aHHOMY, oripeaesjinM, 4To Takoe
cuctemMa.

Cucrema — COBOKYNHOCTb B3aUMOCBA3AHHBIX 061HEKTOB, BOCNPHUHUMAae-

-~ ol MaA KakK eAMHOE Lenoe.

noHeaernbHuK, 23 Hosiopsa 2009 r.

19



8.3. NoHATHe 0 cucteme

Cuctema u cpeaa

Cucrtembl, Kak 1 06BbEKTbI, CYLLIECTBYIOT B ONpeaenieHHomn
cpene. Cuctema ucnbiTbiBaeT BO3AENCTBME Cpeabl U cama
OKa3blBaeT Ha Hee BNUsiHME.

B npumepe c cemben B3auMoBnusiHne cpedbl U CUCTEMBI
nposiBnseTca ocobeHHo HarnggHo. Cpenon anst cembu
aBnseTca obwmin aomM. YaobHoe 1 NpoCTOPHOE XnUnbe
GrnaronpuaTHO BMUSET HA NCUXOMOrMYECKUIA KNMmaTt B CEMbeE.
C Opyron CTOPOHBI, KaXabl NPOXUBAOLWUN B JOME U3MEHSET
OKpy>XatoLlee nNpoCTpPaHCTBO B COOTBETCTBUM CO CBOUM
NOHUMaHMEM YyloTa N KoMdpopTa: YKpalLaeT CTeHbI
KapTMHamMu, OKHa — 3aHaBeckamu 1 T. M.

CeMbs ABnsieTCca YacTblo OPYron CIOXHON CUCTEMbI —
rocygapcrtea. B HEKOTOPOM cMbICfne rocyaapCTBO MOXHO
cumTaTtb cpegoun ona cembn. B Hem cospatotcsa ycnosus ons
pasBuTUSA U NpouBeTaHns cembn. CeMbs TOXE OKa3bliBaeT
BNUSIHME Ha rocygapcTteo. B apyxHon cembe, rge uapat
B3aMMOMOHMMaHMEe U B3anMHasa nogaepxka, pactyT YMHbIE,
paboTocnocobHble, AyXOBHO GoraTble 4EeTU, KOTOPbIE B
AanbHenweM CTaHOBATCHA OMOPOW rocyaapcTaa.

noHegenbHuK, 23 Hosi6psa 2009 r.
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;E'R 8.3. lNNoHATHe o cucteme

LlennocTHOCTbL cUCTEMBI

Cuctema Kak eguHoe Lienoe NpuobpeTaeT HOBbIE CBOWCTBA U OECTBUSA, KOTOPLIMU He 0bnaaaloT BXoAsLime B ee COCTaB 0ObEKTHI.
3OTO roBOPUT O LIENIOCTHOCTY CUCTEMBI.

Hanpumep, Ans npuroToBneHusl Tecta xo3ssiika 6epeT otaenbHble NPoAyKThl: MyKy, OPOXOKM, Body, Macro, arua, caxap. MNocne
TLATENbLHOro NepemelLnBaHns Nory4aeTca HOBbI 06BEKT < TECTO >, KOTOPLIN, MO CYTU, ABMNAETCA CUCTEMON. TecTo oTnnYaeTcs ot
BXOAALLMX B €r0 COCTaB MPOAYKTOB 1 Mo dhopMe, U No Buay, U Mo BKycy. TECTO MOXHO packaTbiBaTb B TOHKWiA MNacT, U3 HEF0 MOXHO
NEennTb MUPOXKKN. SICHO, YTO NCXOAHbIE MPOAYKTHI HE 0GNadany aTUMK XapaKTepUCTMKamn. To e MOXHO cKasaTb M O HauuHke. U3
HOBbIX 0OBLEKTOB, TECTA U HAYMHKU, XO341Ka BbinekaeT NUPOoXKA. Kaxabiii NMPOXXOK — HOBLIA 0OLEKT, KOTOPLIA Nprobpen nocne
TENoBo 06paboTkM HOBYH (DOPMY M BKYCOBbIE KaYecTBa, TO ECTb HOBbIE CBOWCTBA.

CucTema Takke MOXET XapaKTepU3oBaTbCH HOBbIMU AENCTBUSIMM, KOTOPbIE HE ObINM NPUCYLLM ee SrieMEHTaM.

Mebi yacTto ncnosib3yem cnucrtemMy, He 3aaymMmbiBadACb, Kakme [ENCTBUS BbIMOMHSAOT €€ 3N1IEMEHTbI. Hanpwmep, Yacbl npegHa3HavYeHbl
ana onpeneneHna BpeMeHun, 1 Mario Koro MUHTepecyeT Ux BHYTD | HHee yCTpOMCTBO OpaHako, ecnu Yacbl Crnomanuchb, BpAn nu
yaacTCA UX NOYUHUTL, HE 3HadA, KakK OHU pa6OTaIOT %‘

[lencTBust OTAENbHbIX ANIEMEHTOB obecneymBaroT pa6OTOCI'I0006HOCTb Bcen cuctembl. MiHoraa NMpPOCTO HeobXxoaMMo 3HaTb, Kakue
OENCTBMS N B KAKOM nopAagke OOJIKHbI BbIMOJIHATE 3NIEMEHTbl CUCTEMDbI, YyTOObI 0BECNeUnTL * ee pa60Ty.

Paccmotpum cuctemy YHEJNTOBEK-CBETO®OP-ABTOMOBUIIb. 310 cuctema, obecnevmBatolast 6e3onacHoCTb Ha nepekpecTke. B
KaXkdbll MOMEHT BPEMEHN OHa COCTOMT U3 MEeLIEXOOoB Y MaLUWH, HaXOASLNXCA B panioHe NepekpecTka 1 pearnpyowmx Ha curHarnbl
ceeTodopa.

BesonacHbIn nepexoa v npoesn 4epes nepekpecTok Oblnn 6bl HEBO3MOXHbI, €CIN Obl 3NEMEHTbI CUCTEMbI HE MOAYMHANNCH OOLLNM
npasuiam BbINONTHEHUA DEencTBun. 9Tu npasuna OOJXHbI ObITb N3BECTHbI KaXXOgomy:

- aBTOMOOMNN 1 neLuexonbl UMeT NPaBo ABWXXEHUS MO 3eNIEHOMY CUrHany cBeTodopa;
- aBTOMOGMNN, MOBOPaYMBaloLLMEe HaMpaBo M HaneBo MO TOMY Ke curHarmy cBeTodopa, 06s3aHbl MPONYCTUTb NELLEXOAOB;
- MO KpacHOMY curHarny cBeTodopa aBTOMOGUMNM U MeLlexoabl A0MKHbI OCTaHOBUTLCS.
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21



[ b [ g ey gt

8.4. NHdbopmaumnoHHas moaenb
CUCTEMDI

NHdopmaumoHHasa Moaens CUCTEMbI AOMMKHA coaepXaTb:

- OMNnUcCaHne CUCTEMbI Kak eaQuHOro oobLeKTa;

- MH(pOPMaALUNOHHbIE MOOESIN 3ANIEMEHTOB CUCTEMBI;

- ONUcCaHme CBA3EN U OTHOLLUEHUA INEMEHTOB CUCTEMbI;

- OnMcaHue B3aMMOOENCTBUA aNeMeHTOoB (Mpyn HeobxoammocTh).

[Mpocnegum aTanbl cocTaBrneHns MHPOPMAaLMOHHLIX MOAENen ans apyrux,
XOPOLUO 3HAKOMbIX BaM CUCTEM.

o0
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8.4. NHdbopmaumnoHHas moaenb
CUCTEMDI

1 MNpumep. PaccmoTpum cuctemy, Lenbo co3gaHna KOTopou
ABNSAETCA NpULLIMBaAHUE NYroBULbI K TKAHW.

" Ta6nuua 8.10. Onucanme cuctems MYTOBULA-TKAHb-HUTb—MFOKA B LenoM

O6sexT ITapamerpnt Helcraua
IIYVTOBUITA- | CorsacoBaHHbIe mapaMeTphi | IloaGupats
TKAHb-HUTb- | TKasu, NyroBHIsl, HUTH [IprmuBaTs
UTOJIKA U UroJaku. [[nuua HUTH

JUD
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8.4. NHdpopmaumoHHaa mogenb

CUCTeMbl

Tabnmua 8.11. NHPOpMaLMOHHBIE MOAENN SN1IEMEHTOB CUCTEMbI

O6®bexT IIapamerpsr HedcTena

TKAHD ITBeT IIpoutuBaThn

Marepuan (BOJIOKHO)
| PakTypa

ITYTOBUIIA | PasMmep DyroBuIsi ITon6upaTs (oA TKAHB)
PasMep orBepcTusa ITpumusaTth

) IIBeT

HUTH ToaniuHa OTMAaTHIBATh
IIBeT OrpesaTsb
MaTepuas (BOJIOKHO) IIpoxeraTs
HdnnHa

HUT'OJIKA HanHa IIporrikars
Toamuaa IIpopeBaTh (CKBO3L
Pasmep ymka OTBepcTHE)
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8.4. NHdbopmaunmoHHan moaenb
CUCTEMBI

Mexay aneMeHTaMu 3TOW CUCTEMbI CYLLECTBYIOT CBSA3M U OTHOLLEeHUs. Hanpumep, nyrosuua
nonbupaetcs kK TkaHW. HUTb no matepuany, TOMLWWHE N LBETY TOXE AO0MKHA NMOAXOAUTb K TKaHM.
TonwwmHa Urosikm A0MKHa COOTBETCTBOBATL pasmepy OTBEPCTUS MyroBuubl, a AMaMeTp yLuka TonuHe
HWATW, a CriefoBaTenbHO, U TKaHW (AN TOHKOW TKaHW Henb3a 6patk rpyGyto TOMCTYio Urny, 1 Hao6opoT).
Ha pucyHke 8.2 oTHOLIEHMS NOKa3aHbl MYHKTUPHOM NMHUEN, a CBS3N — CMOLLIHOWN.

ToruymHa HUTH MeHbLLS
AnaMeTpa yiuxka
HuTe AnnKHHes uronkm

—
Hute npogera B yLUKO Mronku

TonumHa Mronku T A
MEeHbLle ! TkaHb onpegensier
oTBepCTUS i napamerpbi HATH

}

nyrosulibi

TkaHb onpenenseT napameTpot
AYyTOBULbI

& -

Puc. 8.2. CxeMa cBA3el 1 OTHOLUEHUN B CUCTeMe i
TKAHb-MYTOBULUA-HUTb-MIOSIKA ‘ l

25
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8.4. NHdbopmaumnoHHas moaenb
CUCTEMDI

0 Kak npuwumsaTtb NyroBuLy, U3BECTHO Ka)aoMy, NO3TOMY OnucaHue
B3aMMOJENCTBUSA SNEMEHTOB CUCTEMbI 1 YErNoBeKa 34ecb He NPUBOAUTCS.

1 [locne Toro Kak HUTb oTpe3aHa, ofnnMcaHHad CncteMa pacragaeTcd Ha OBe.

«HUTb-UTOJNKA» n «TKAHb—ITYTOBULA». Obe aTn cuctembl MOryT CcTaTb
anemeHTamu gpyrux cuctem. Hanpumep, « TKAHb—ITYTOBULIA» MoXeT cTaTb
anemeHTom cuctemsl «[MYTOBUUA—TETIIA», a «<HATb— UTOJIKA» —
9JIEMEHTOM CUCTEMBbI ONS CLUMBAHUS OBYX KYCOYKOB TKaHMW.
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8.4. UHdopmMauuoHHasa moaenb
CUCTEMbI

PaccmoTpeHHbIi B kadecTse nprmMepa MoAesb oTobparkaeT 4OCTaTOYHO MPOCTYo cucTeMy. Yem crioxHee cuctema, TeM TpyaHee ee UccreaoBaTtb U
CTPOUTL Moaerb. Takasi 3aJada He KakgoMy Mo cunam. MoaTomy nocTpoeHMeM MOLENen CrOXHbIX CUCTEM 0ObIYHO 3aHMMAIOTCS CrieLManiucTbl BbICOKOM
kBanudukaumu. Mpo TakMx CrneumanvcToB roBOpPAT, YTO OHKU 06MagarT CUCTEMHBIM MbILSIEHMEM, HAaBbIKAMM CUCTEMHOTO MOAX0AA.

CuUcTeMHbIN Nogxon NPUMEHSETCS B Nto6on obnactu 3HaHWs, 0COBEHHO MPU U3YYEHUWN CAOXKHbBIX CUCTEM. B 31O Teme Bbl MO3HaKOMUNCE C Ero
OCHOBaMU Ha MpuUMepax M3 NoBceaHEBHOW XM3HWU. KOpOTKo CyTb CMCTEMHOrO Noaxo[a MOXHO oToOpasuTb B BUOE dTaroB aHanmsa:

CNOXHbIN 0GBLEKT (cUcTema) paccmaTpuBaeTcs B Buae Habopa 6oree NpocThiX aeMeHToB (06bEeKTOB);

- ANS KaXOoro afeMeHTa onpeaenserca porb, KOTOPYIO OH BLIMOMHAET B CUCTEME;

- OMPEOersTCs OTHOLWEHNU MEXY dNEMEHTamu;

- yCTaHaBIMBaETCs BMSiHWE MapaMeTPOB KaXKAoro anieMeHTa (06bekTa) Ha NnoBedeHNe CUCTEMbI B LIETIOM.

Uem TwatensHen npoBogunca aHanu3 CUCTeMbl, TEM TOYHEE OKaXXeTCA nony4vyeHHasa Mmoaersb. Ho mogenb gomxkHa OT06pa)KaTb XapaKkTepuUCTnKn CUCTeMbl
NULWb C HEOBXOAMMOWN CTEMEHBI TOYHOCTU. DTa TOYHOCTb onpegenaeTca LUenbio U nogpasymMmeBaeT OCMbICIIEHHbIN 0T60p HeobXxoanMbIX 4YepT, KoTopble
6yp,eT oTpaXxaTb MoAerslb. Cnuwkom 605bLIOE KONNYECTBO OAHOBPEMEHHO MoaeNnnpyemMblX CBOUCTB MOXET 3aBECTU UccrneaoBartesid B TyNnuK.

Bo-nepBbix, 9TO CUMBHO YCIIOXHUT 3adady COCTaBMEHUSI MOLENW.
Bo-BTOpbIX, HEOGXOAMMO MPEACTaBNsATb, KaK MOMYyYEHHbIE CBeAeHUst ByayT MCNOMb30BaTbCs B AallbHENLIEM, CMOXET N UCCMEQOBATENb OCMbICIUTb,
«nepeBapuUTb» 3TO obunve nHdopmauun. B faHHOM criyyae yMecTHO BCMOMHUTL u3pedeHne Koabmbl MpyTkoBa: «HWUKTO He 0BHUMET HEOBLSATHOIOY.

B 3akntoyeHne cnenyet 3aMeTuTb, YTO ANA BCeCTOPOHHEro ndy4eHnsa CUCTeMbl Tpe6yeTc;| MHO>XEeCTBO pa3HbIX moaenen. Ho, kak npaBuniio, KOHKPETHOIo

nccnenoeartena NHTepecyeT Kakada-To ogHa CTOpoOHa CUCTEMbI. |_|03TOMy Ba>XHO C CaMOro Havarna onpenenutb uerb nccnegoBsaHnsa KOHerTHOI7I CUCTEMbI K
TONbKO 3aTeM NpucTtynaTtb K CO34aHUI0 ee Moaern.
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[lomallHee 3aaaHue:

1 MNpouuntaTtb Temy 8;

1 OTBETUTb Ha BOMNPOCHI 1 BbINOMHUTL 3aaHud Ha
ctp. 101.
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