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BAPUAHTBI COCTOSIHUS TEXHUYECKUX YCTPOMCTB
N UX OTHOHIEHHUE

Pabota oTHOCHTCS K pa3paboTKe alropuTMa MPOEKTUPOBAHUS TEXHUYECKHX ycTpoiicTB. EE rmaBHBIM pe-
3yJAbTATOM SIBIISIIOTCS TPHOJIM)KEHHBIC MPAaBUIIA MMOCTPOCHUS CXEM OTHOILICHHUS CMEXHBIX (10 YPOBHIO
COCTaBa) COCTOSIHUI TEXHUYECKUX YCTPOHCTB.

KirodeBble cjI0Ba: COCTOSHUE, TEXHUYECKOE YCTPOWCTBO, IPU3HAKH, CIOBECHBIE MOJENH, alro-
PUTM IPOECKTUPOBAHHUA.

Onpenenum 3HAYEHUE CIOBA «COCTOSIHHE», B KOTOPOM OHO MCIIOJB3YETCS B
JTaHHOHM paboTre. MBI Hcmoib3yeM 3To clioBo B cioBocodetannu (CC) «cocTosiHue
TexHudeckoro ycrporictsa (TY)». B CnoBape pycckoro s3sika C.1. Oxxerosa yka-
3BIBACTCS, YTO COCTOSTHUE, B YACTHOCTH, OIPEAEISAET TO, U3 YErO COCTOUT, B HALLIEM
cinydae, TY u 10, uro aBusiercs ero cyTbto. CyTeio TY SBISE€TCS €ro KOHCTPYKIIUS
(YyCTpOHCTRO).

KoHCcTpyKknus, mo 3TOMy K€ CIIOBapl0 — COCTaB M B3aUMHOE PACIIOJIOKEHUE
yacrte, B HameM ciydae, TY. Eciu cuutats, 4To IpoeKTupoBath 1Y U KOHCTPYH-
pOBATh €ro — MOHATUA PABHO3HAYHBIC, TOTAA — COCTOAHUE TY U €ro KOHCTPYKUUS,
MIPOEKT — TOXKE MOHATUSA PABHO3HAYHBIE.

B pycckoM sI3bIKe COCTOSIHHE, KaK M JICHCTBHE 0003HAYAETCs IIarojioM [oT-
BevaeT Ha Bompoc (4ro genats?)]. OTIUYHeM COCTOSHUS OT JACHCTBHS OyJeM CUH-
TaTh HEU3MEHHOCTb IIEPBOTO BO BPEMEHU.

OTBETOM Ha BOMPOC «YTO JETATh?» MOKET OBITH:

a) 9YTO ¥ B KAKOM ITOJIO)KEHUH JIPYT OTHOCUTEIBHO JAPYTa Pa3Melarh,

0) KaKyro TMOJIb3y TOJy4YaTh MCIIOJIb30BaHHEM TY TakoW KOHCTPYKIUU — JUIS
Yero, ¢ KaKOM LEJIbI0 CIPOCKTUPOBAHO AaHHOE TY — €ro Ha3HauYCHHUE.

Cocrosinue Toro win nHOro TY He MOXKeT ObITh BHE OKpyXkaroleit cpenl. B
STOU CBS3M, KOHCTPYKIH (cocTosaue) TY — 3TO HE TOJIBKO COCTaB M B3aUMHOE
PACIIOJIOKEHHUE €r0 YacTEW, HO U OKPYIKAKoIIas cpeaa U NosiokeHue yacted TY B
Hell. B kauecTBe okpy:karouiei cpeabl OyaemM HCIoJIb30BaTh Ty €€ 4acTh, KOTOpas
OKa3bIBACT 3aMETHOE, Ha HAIl B3IJIS/, BIMSIHAE HA KOHCTpYKUUo TY.

Takoe BiIMsSHUE OKa3bIBACT, HApUMep, m1aHeta 3emiis Ha TY Ha Heill (B OKpy-
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pyKaromien cpeze): 3To u (opMa IPOBOJIOB JTUHHUH AIICKTporiepeaad M MOIBECHBIX
MOCTOB U MHOT'OTO, €CJIM HE BCETO, APYTOTO.

C y4eToM U3710KEHHOTO:

1. Onucanue coctosiHus TY SIBJISCTCS ONMMCAHUEM €ro KOHCTPYKIUH (cocTaBa
TY u okpyxaroleid cpelbl U UX B3aMMHOTO PACIONIOKEHUs), [4TO U KakK pa3Mme-
IaTh B JAaHHOW OKpYy’Karotel cpene];

2. I'naBubIM (00pa3yrOIMUM; TEM ¢ KOTOPOTO HAYMHAETCS OMHUCAHUE COCTOS-
HUSL ¥ KOTOpOe B OOJIBIIION Mepe OmpeeisieT ero CojAep)KaHue) SBISETCS TJaroJ,
0003HaYaroIUi COCTOSTHHE.

BBenem nonsitue «mpocroe coctostaue» TY (mpoctas koHcTpykiwms TY; npo-
ctoe TY). Bymem ux o6o3nauath Cou TV, COOTBETCTBEHHO.

Ero mpusnaku:

- Cp HE MOXET OCYIIECTBIIATHCSA APYTUMHU COCTOSTHHSIMH (OBITh Pe3yJIbTaTOM
OCYIIECTBIICHUSI JPYTUX COCTOSIHH);

- OHO JOJIKHO OBITh TEXHUYECKHU OCYIIECTBUMBIM;

- onrcanue Cy JOMKHO ObITh MUHUMAJBbHO JIOCTATOYHBIM ISl €r0 TeXHUYe-
CKOr'0 OCYILIECTBIICHUS;

- B IIPOCTOM COCTOSIHUM J[Ba ydacTHHKa (IpeIMeTra) KOTOphIe 3aHUMAIOT Ka-
KO€-TO IMOJIOKEHHUE APYT OTHOCUTENIBHO APYTa.

[IpocThie cocTosiHUA OBIBAIOT O€3YyCIOBHBIC U yCIOBHBIE. [lepBbie 00manaoT
BCEMU yKa3aHHBIMU BbIIIE MPU3HAKAMH MPOCTOro cOCTOsiHUsI. BTopsie numu obna-
JAr0T TOJILKO TP ONpPEIEICHHBIX ycloBusaX. [locneaane (YCIOBHS) TOJKHBI TIPH-
BOJUTHCS B onucaHuu yclioBHOro Cp U ykasbiBaTh Ha T€ Cy, KOTOPHIMU MOTYT BbI-
MONHATHCA. MIHBIMU CIIOBaMH, YCJIOBHBIE BapHAaHThl MPOCTOrO COCTOSIHUS MOTYT
OCYIIECTBIIATHCA TOJIBKO B COCTaBE TPYMIIBI MPOCTBIX cOCTOAHUM. COoCTaB Takou
IPYIIBI onpeaesseTcss ux (YCIOBHBIX MPOCTBIX COCTOSIHHI) onmucaHusMu. CioBec-
Hoit mozenbio moHsaTus Co(TYo) sBIsEeTCS €ro MmojaHoe clIoBecHoe onucanue. Ilom-
HOe — jgoctatouHoe i ero (Cp) TeXHUYeCKOro ocymecTBicHus. [lonHoe ommca-
Hue Co(TVY() MoxkeT OBITh B TPEX BapuaHTax (paBHO3HAYHBIX) €ro (hOPMBI.

BapuanT 1. B popme cBsS3aHHOTO MHOXKECTBA CJIOBOCOYCTAHUI BUA.

A
b
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Takas hopma HamOMHUHAET U3BECTHYIO «JIECEHKY MasiKOBCKOT0» U OIHCHIBA-
etcs B [1].
Bapuant 2. B popme pazaenpHo 3anucanabsix CC B 110001 09epeTHOCTH

A b B
b: B: I;

Bapuant 3. B hopMe cokpaliieHHOro OIMcaHus COCTOSIHUM, ONUCaHHo B [2].

Mcrnonp3yeM MOHATHE IPHU3HAK» COCTOSHUA. [IpU3HAKM COCTOSHUS MPUBO-
JSTCSI B COCTaBe €ro MoJiHoro onucanus B popme CC, Kak MOKa3aHoO B BapuaHTe 2.
Torna mojHOE OMUCAHUE COCTOSHUS MOXHO TPEJICTaBUTH MOJHBIM HA0OPOM €ro
npu3HAKoB, WHa4ye roops, cBs3aHHbIXx CC. Hike OyaeM Moyb30BaThCs BTOPHIM
BapraHToM Gopmbl onrcanus Co.

[TepBbIM NMPHU3HAKOM COCTOSIHUS OyjJeM Ha3bIBaTh MPU3HAK, 0003HAYCHHBIN
rinaroiabHbiM CC C TJIaBHBIM CJIOBOM — TJIarojioM, 00O3HAYyalolluM COCTOSIHUE -
«pasMeniaTh».

[TpuszHaku, onpenensomue (yKa3bIBaroOIIUE) - YTO, OTHOCUTEIBHO Yero U B
KaKoOM IOJIOKeHHH (pa3Meniarh) OyaeM Ha3bIBaTh TJIaBHBIM (0Opa3yromuMm) IpH-
3HAKOM COCTOSTHUS. [IepBbIil MPU3HAK SIBIISICTCS U TJIABHBIM IIPU3HAKOM COCTOSHUS.
['maBHBINM MPU3HAK COCTOSIHHS YaCTO MCIIOB3YIOT B KAYECTBE €r0 KPaTKOTO OIHCa-
HUSI.

Kpome riaBHOrO mpH3HaKa MPOCTOTO COCTOSHUS €CTh JAPYrue — OyJieM Hasbl-
BaTh X 3aBHCHMBIMU IPU3HAKAMH - IPU3HAKAMH, 00YCIOBICHHBIMU TIEPBBIM.

K HuM otHOCSATCA:!

- IPU3HAKH, ONPEACIIAIONINEe COOON Ha3HAYSHHUE MPOCTOTO COCTOSHHUS (ITOJIB3Y
OT €r0 OCYIIECTBJICHHSI; IIeb, C KOTOPOI OHO OCYIIECTBIIICTCS);

- cBs3anHble (usmuecku npusHaku (CPII) ¢ raaBHBIM MPU3HAKOM COCTOS-
Hus [3];

- YCJIOBHS CTaTUYECKOTO PAaBHOBECHS, TCOMETPHUECKON COBMECTHOCTH U JPY-
rue — HeoOxomuMmbie W gocratounbie s ero (Cp) TEXHHYECKOTO OCYIICCTBIIC-
Hus [3].

[Ipu3Haku ObIBAIOT:

a) TexHudeckue (OnpeaessIoniue mpeaMeThl — y4acTHUKOB Co, UX MTOJIOKCHHE
OTHOCHTEJILHO JPYT JIpyra, UX CBOMCTBA),

0) monp30BaTeNbekue — onpeaenstoniue HazHaueHue Co(TV).

B Tabnumax: B ckoOKax MpUBOAATCS (3aBHCHMBIC) IPU3HAKH, OIPEICIISIONINE
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HaszHadyeHue Co; BIMSHHE OKpYKaromeh cpenbl Ha KoHCTpyKIuio (Co) TV, He yum-

TBIBA€TCS — UM IIpeHeOperaeTcs.

Ta6muna 1 — [IpuMepsl TIaBHBIX MPU3HAKOB (KPaTKUX omucaHuii) 6e3ycinoBHbIX Co

Ne | Onmcanne nmpocThIX 0E€3YCIOBHBIX COCTOSIHUM B COKPAIICHHOM BUE (KpaTKUE OMUCAHUS
n/n | 6e3ycnoBubix Co)
1. | 1. PazmemaTh BEpEBKY Ha MAJKE B [OJIO)KEHUH ... OTHOCUTEIIBHO HEE.
(CkpemisiTh BEpeBKY C MaIKOM).
2. | 1. Pa3memarh najnky A B OJ0KEHUM OTHOCUTENBHO NaNKU b.
(M300paxats purypy).
3. | 1. Pa3memiaTs rBo31b B IOCKE B MOJIOKEHHH ... OTHOCUTEIHHO HEE.
(OrMeuaTh MecTo).
4. | 1. Pa3memats 1OCKY Ha y4acTKe 36MJIU B IIOJIOKEHUN ... .
(3amumare 3eMIIIO OT YTaNTHIBAaHUS WM 00Pa30BBIBATH MEPEXO0/1 YePE3 yUaCTOK 3EMIIU U
ap.).
5. | 1. Pa3memiaTs Kpro4oK A Mpy>XKMHbI OTHOCUTENBHO KpIouka b CkOObI B IOJIOKEHHUH ... .
(Cueruiarp Kpro4oK A IpYKHHBI ¢ KPIOYKOM b cKoOBI).
6. | 1.Pa3memaTh KprOYOK A OTHOCUTEIHHO CKOOBI B TIOJIOXKEHHUH ... .
(Ckperisth Kpro4ok A co cko0oit).

Tabnuna 2 — I[Mpumepst ycnoBHBIX Co

Onucanus IMMPOCTBIX YCIIOBHBIX COCTOSIHUM B COKpAalICHHOM BHUJC

(kpatkue onucanus yciaoBHBIX Co)

1. Pa3meniaTe BepeBKY OTHOCHUTEINILHO JOCOK A U b B monoxxenuu ....
2. BY: Pa3memats 1o0cKy A OTHOCUTENIHHO JOCKH b B MMOJIOKEHUH ....
(Ckperutsars gocku A u b).

1. Pasmemniats rBo3ab B JOoKaxX A u b B monosxeHuu ...
2. BY: Pa3memats 10CcKy A OTHOCUTEIHHO JOCKH b B MOJIOKEHHUH ....
(Ckperutsite mocku A u B).

1. Pa3memaTh Kkiei B 3a30pe MEXy JOCcKoi A U nockoil b.

2. BY: a) pasmeniaTh 10CKy A OTHOCHUTEIILHO JOCKU b B MOOXKEHUH . ...
0) 00pa3oBBIBATH 3a30p MEKIY TOCKOU A u nockoii b.
(Ckperutsite mocku A u B).

B tabnune: BY — BeIIONHATE ycinoBue; cM. 3aMedaHus K Taomuie 1.

JI71 UCIoJIb30BaHUS AJITOPUTMA IPOEKTUPOBAHUA TY Ba)KHO HE TOJIBKO 3HATH

(MMeTh 3alMCaHHBIMK) BCE M3BECTHBIC BAPUAHTHI MPOCTHIX COCTOSHHM, OTIHYAIO-

muecs CBOMMU CJIOBECCHBIMU MOJACIISIMA, HO U YMCThH Hepe6I/IpaTb K&)I(I[blﬁ, II004c-

PEIHO MPHCBaMBas €My BCE BO3MOYKHBIC BAPHAHTHI 3HAYCHHUH MEPEMEHHBIX (KOJIH-

YECTBEHHBIX XapaKTEPUCTHK, XUMHUECKUX (opMys u ap.). [loHsTHe «mepeMeH-

HBIC» OTHOCHUTEIHHO OIMMCAHUN COCTOSIHUI BBOIUTCS Hamu B [1].
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[lepemennbie ObIBatOT He3aBUCHUMBbIE OT Co M 3aBHCUMBIE OT Hero. K nepBeim
OTHOCSITCSl TaKHe KaK Ha3BaHUE BEIIECTBA, €ro XuMuueckas Gopmyia, Mmacca u Jp.

Ko BTOpeIM OTHOCATCS T€, KOTOpBIE XapaKTEPU3YIOT PopMy MPEIMETOB —
YYaCTHUKOB COCTOSIHUS, UX Pa3MEPbl, MEXaHUYECKOE B3aUMOJECHUCTBUE - CHIIBL. Ta-
Kasi 3aBUCHUMOCTb OOYCIJIOBIIEHA cleayromumM. [IpeamMeTsl — ydacTHUKH MPOCTOTO
COCTOSIHUASL B3aMMOJIEUCTBYIOT APYT C APYrOM MEXaHUYECKU. Takoe B3auMOIEUCT-
BHE, KaK U3BECTHO, XapaKTEPU3YETCs CUIION, a B YCIIOBUSX CTATUYECKOTO paBHOBE-
cusa TY, nedopmanueit u, cienoBaTeabHO, U3BMEHEHUEM pPa3MEPOB MPEAMETOB —
y4acTHUKOB Cy. 3aBUCUMBIE IEPEMEHHBIE OMPENACISAIOTCS YCIOBUSIMH CTaTUYECKO-
IO PaBHOBECHS MPEIMETOB, HAJl KOTOPHIMU OCYILIECTBIISECTCS TO WM UHOE MPOCTOE
COCTOSIHHE.

EcTb 1Ba Bua 3aBUCUMBIX [IEPEMEHHBIX.

JIns ompeneneHus MEPBBIX HYKHO 3HATHh HAYAIBHBIE YCJIOBHS, HalpHUMED,
3HAYEHHUS 3aBUCUMBIX NIEPEMEHHBIX B YCIIOBHUSX, KOIJIa HET MEXaHUYECKOTO B3au-
MOJICUCTBHUS C APYTUMU MIPEAMETAMH U alNrOpuTM nepeBoa ux B Co.

JIns onpeieieHust BTOPBIX HYKHO 3HATh T€ )K€ HAYaJbHbBIC YCIOBUS U, KaK MbI
WX Ha3BAJIM — XapaKTEPHBIE YCIOBHUS.

[Tosscaum Ha npumepe. opma TWIUHAPUYECKOW IPYKUHBI B PACTIHYTOM CO-
CTOSTHUU MOJKET OIPEEIATHCS TOJIBKO €€ IJTMHOW B TOM COCTOSIHUU (HampuMmep, B
YCIOBUSX HEBECOMOCTH). B JaHHOM mpuMepe — JTMHA MPYKUHBI B PACTSHYTOM
COCTOSIHMM M €CTh €€ XapakTepHoe ycioBue. [IpremneMslii BapuaHT ONpeIeICHUs
3aBUCUMBIX MEPEMEHHBIX JJIs1 MMPOCTBIX COCTOSIHUM JOJKEH OMPENEsATh UX pa3pa-
OOTYUK.

N3BECTHO MHOTO CIOBECHBIX MOJEIEH MPOCTHIX COCTOSHUM. 3/1€Ch U3BECT-
HO» 0003HAYAET KIPUBOAUTCS B IUTEparype». Gopma onucanus ux ObIBAET B pa3-
HOU cTeneHu OJU3KOM K TOM, KOTOPYIO MBI UCIIOJIb3YEM B Hallleil padore.

CoCTaBHUTh CIMCOK CJIOBECHBIX MoJieNiel (OMHCaHMii) BCEX HM3BECTHBIX IPO-
CTBIX COCTOSTHUU TIPEACTaBIIeTCS BO3MOXHBIM, Ho 3auem? — Jlinst popmanuzamnmm
(ynopsiiourBaHus) MPOCKTHPOBAHUS | JIUISI €T0 aBTOMATH3AIHH.

MBI TIPEITOIOKUIIH, YTO TIEPBBIMHA B TEXHHUKE MOSBUINCH (CTATH OCYIICCTB-
JSATHCS) W TOSBISAIOTCSA (CTAHOBSTCS W3BECTHBIMU) MPOCTBIC COCTOsiHWA. Hampu-
Mep, «pa3MenaTh Najaky Ha ydacTtke 3emuin». Ho mpocTtoe cocTosiHHE CTaHOBUTCA
TaKOBBIM TOJIBKO TOTJA, KOTJa HAXOAUTCS €My IMPUMEHEHHUE — T0Jb3a OT €ro Mpu-
MEHEHHUs. BriocineacTBum Takoe MpoCTOe COCTOSIHUE OCYLIECTBISAETCS IS MOIy4e-
HUS N3BECTHOM TOJIB3BI — Y Hero nosBiseTcs HazHauenue [H(Co)].

MpbI npeAnoaoXuwin, 4To ObLIO 3aMEYEHO CeayIoIIee.
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CoBMeCTHOE OCYIIECTBICHUE HEKOTOPBIX TPYII MPOCTHIX COCTOSHUU MpH
OMPENICNICHHBIX YCIOBUSX OKa3bIBAJIOCH MO HOBOMY IOJE3HBIM — XapaKTepHu30Ba-
JIOCh HOBBIM Ka4€CTBOM — HOBOM IMOJIb30M.

VY TakuXx Tpymin MOSIBJSUICS HOBBIN pu3HaK — ux HazHaueHnue [H (rp. Co)].

['pymry Cp cTaiu IpeacTaBlIATh COCTaBHBIM (COBOKYITHBIM) COCTOsIHUEM. ETo
MOJIHOE OMHMCAHUE BKIIIOYAET. ONMUCaHue HazHaueHue rpynnbl Cp; MOJHBIE Onuca-
HUS COCTAaBIISIFOIIUX MPOCTBIX COCTOSIHUM M OMUCAHUE YCIOBUM COBMECTHOTO OCY-
mecteieHus (YCO) Cy B rpymre.

Onucanne Ha3HAYEHMS TPYMIBI CHPABEUIMBO MOCTABUIM HAa MECTO TJIaBHOTO
MpU3HAKa COCTABHOT'O COCTOSIHUS U CTAJIM UCIOJIb30BaTh B KAYECTBE €ro KPATKOTO
orucanusi. Mpl OyJieM 3amuchiBaTh (MCIIOJIB30BaTh) ONMKUCAHUE TIABHOTO TPU3HAKA
coctaBHOTro coctosinug B ¢opme raaroibHoro CC. CocTaBHbIE COCTOSHUS, B CO-
CTaB KOTOPBIX BXOJST TOJIBKO MPOCTBIE COCTOSHUS OyleM Ha3blBaTh COCTaBHBIMU
COCTOSIHMSIMH COCTaBa 1-ro ypoBHs (IIEPBBIMH COCTaBHBIMU COCTOSIHUSIMH) M 000-

3Hayath Cy ).

Ipumep 1.

PaccmoTpum coctaB cocTaBHOTO cOCTOsIHUS, 0003HaYUM €ro Ci ,.

H(rp.Co)1. — H(C1,) — Hy 2 = CKperuiaTh ABE TOCKH;

Co,. = pa3memarb 10CKy A B HOJIOKEHUH ... OTHOCUTEIBHO 10CKU b;

Cos = pasMewmiath rBo3Jp B JIOCKE A B IOJOXEHUU ... OTHOCHUTEIIBHO HEE
(YyaepKuBaTh 'BO3/b B JIOCKE A B TIOJIOKEHUH ... OTHOCHTEILHO Hee);

Cos = pa3MemaTte rBO3Jb B JOCKE b B MOJOXKEHUU ... OTHOCHUTEIBHO HEE
(YyaepkuBaTh IBO3/Ib B JIOCKE b B IMOJIOXKEHHH ... OTHOCHUTEIBLHO HEE).

VYcioBUS COBMECTHOTO OCYILIECTBIICHUSI MPOCTBIX COCTOSAHUM B coctaBe Ci,
ONPEAEISAIOTCA CICAYIOIMM: OCYyIIeCTBIIEHNE Kaxa0ro Co | B coctaBe Ci | IBIIAETCS
YCIIOBUEM OCYIIECTBJICHHSI APYTUX MPOCThIX cocTosiHui B ero (Cy,) cocraBe. [py-
TUMH CJIOBAMH, KaXXJI0€ MPOCTOE COCTOSHUE MEPBOTO COCTABHOTO COCTOSIHUA
JIOJKHO OCYLIECTBIISATHCS MPU YCIOBHHU OCYIIECTBJIEHHUS BCEX MPOCTBIX COCTOSIHUAN
B €r0 cocTaBe. M3 mocieIHero yelioBus CICIYIOT CISAYIOIINE: a) YCIOBHE reOMEeT-
PUYECKON COBMECTHOCTH MPEAMETOB, HaJ KOTOPBIMU OCYIIECTBIISIETCS MIEPBOE CO-
CTaBHOE COCTOSIHUE; 0) YCIIOBHE MX CTATHYECKOTO PAaBHOBECHS; B) YCIOBHE UX XHU-
MHYECKONW COBMECTHOCTH M, BO3MOKHO, APYTHe. 3J1eCh U CEHYac OCTAHOBUMCS Ha
MEPBIX JABYX, CUMTAsl UTO JAPYTHE B HAIIUX 3a7a4aX OCYUIECTBISIOTCS 0€3 HaIIEero
y4acTHsl.

OO6cyxnaemoe oTHONIEHUE MTPU3HAKOB Cy , IpesicTaBuM rpaduyuecku Ha puc. 1.
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Ha pucynke 0003Ha4eHUS CTPOSATCS TaK: HapuMep, 0003HaUYeHNE UMEET BU/L:
1 a.0; 3mech nepBas nudpa o6o3HavaeT Ne ypoBHs cocTosiHus. BTopoii 3Hak (Oyk-
Ba), 0003HAa4YaeT MPOCTOE COCTOSIHHUS B COCTaBE COCTABHOTO. TpeTuii 3HaK B 000-
3HaUYEHWH O0003HAYaeT BApPHAHT MPOCTOTO COCTOSHUS, O0O03HAUYEHHOTO BTOPHIM
3HakoM. [locnenuuii (BapuaHT) OTIIMYASTCS OT APYTUX OJHOTO M TOTO YK€ IMPOCTOTO
COCTOSIHMSI 3HAUCHUSIMHU MTEPEMEHHBIX. (3/1eCh U HUXKE MPOCTOE COCTOSTHHUE B COCTa-
BE COCTABHOTO SIBJISICTCS €0 MPU3HAKOM).

a f B r

Puc. 1 — Cxema oTHowmeHus nepBoro cocraBuoro cocrostuus Ci,. Ha puc.:«0» u «1» obozHauaror
auHUH ypoBHE# coctostHuil (0 — JTMHUS MPOCTBIX COCTOSHMIA; 1 — MEpBBIX COCTAaBHBIX); 1,a — CKperIsATh
nBe nocky; 0,a - pazmerath J0CKY A B MOJIOXKEHUU ... OTHOCHTENBHO 10cKkH b; 0,B,a - pasMemaTs rBo3 b
B JIOCKE A B ITOJIOKEHUH ... OTHOCUTENBHO HEE; YAEpKUBATh 'BO3/Ib B 1OCKE A B IIOJOXKEHUH ... OTHOCHU-
tensHO Hee; 0,B,0 — pa3MemaTs TBO3Ab B JOCKE b B MONOXKEHHMHU ... OTHOCHTENBHO HEE; yIepKHUBaTh
I'BO3/Ib B IOCKE b B NON0XKEHNH ... OTHOCUTENBHO HEE.

3amMeTuiu, 4TO OJIHOMY U TOMY K€ 00pa3ylolleMy MpU3HaKy COCTaBHOIO CO-
CTOsIHUS cocTaBa mepBoro ypoBHs (Hi ) MOXeT coOTBeTCTBOBATH MHOKECTBO Ba-
PUAHTOB TEPBBIX COCTABHBIX COCTOSHUM, OTJIMYAIOIIUXCS TPYIIaMH COCTABIISIO-
IIAX MPOCTHIX COCTOSHHUIM.

IMpumep 2.

PaccMoTpum npyroi BapuaHT MEPBOrO COCTABHOTO COCTOSIHHS C TE€M Ke 00-
pasyIonuM IMPU3HAKOM, HO OCYIIECTBIATH €ro (COCTOsSHHE) OyaeM ¢ IOMOIIBIO
JIBYX T'BO3JICH.

H; , — ckpemnsars nBe 10CKU.

0,a — pa3memaTh J0CKy A B TIOJIOXKEHUH ... OTHOCHTEIIFHO JIOCKH b;

0,B,a — pa3Memiarh reo3ab A B JOCKE A B ITOJOKCHHH ... OTHOCHUTEIIBHO HEE
(Yaep:xuBaTh rBO31ib A B JOCKE A B IOJIOXKEHHUU ... OTHOCUTEILHO HEE);

0,B,0 — pa3Memarh reo3ab A B J0cKe b B IOJIOKEHHUH ... OTHOCHTEIIBHO HEE
(ynepxuBaTh rBo31b A B 10CKe b B MOJ0KEHHUH ... OTHOCHTEIIBHO HEd).

0,B,B — pa3Memarh rBo3ib b B J0CKe A B IOJIOKEHUH ... OTHOCHUTEIBHO HEé
(ynepxuBaTh rBo31b b B 1OCKe A B IMOJOKEHHH ... OTHOCUTEIIBHO HEe);
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0,B,r — pa3Mmeniath TBO37ab b B JToCKe b B ITOI0KEHHH ... OTHOCUTEILHO HEeé
(ynepxuBaTh rBO31b b B 10cke b B MOJIOKEHHH ... OTHOCUTEIILHO HEE).
(O6patum BHMMaHWE: B pabOTe HUCIOJIB3YIOTCS COCTaBHBIC OOO3HAYCHUS |
«I0CKa A», KrBO31b A» U T.II.)
YCO B ganHOM npuMepe Ttakue xe kak Y CO nepBoro npumMepa.
Ha pwuc. 2 mpuBoanTcsi cXxema OTHOMIEHWH 00pa3yomuX MPU3HAKOB MEPBOTO
COCTABHOTI'O COCTOSIHUSL BTOPOTO IIPUMEDPA.

0 alb|B|r

a 6 B r

Puc. 2 — Cxema OTHOIIICHHS MPU3HAKOB MEPBOTO COCTaBHOTO coctosiHus Ci,. Ha pucyn-
K€ HCIIONB3YI0TCA 00o3HaueHus puc. 1 a rakke cienyromue: 0,8,B — pa3menars rBo3b b B 1oc-
Ke A B MOJIO)KEHUH ... OTHOCUTEIIbHO HE€; yAep>KUBaTh I'B031b b B 10oCKke A B MOJIOKEHUH ...
otHOcuTensHO Hee; 0,B,r — pa3merats rBo31b b B 1ocke b B MOJI0XKEHUY ... OTHOCUTENHHO HEE;
YACPKUBATh I'BO3/b b B 10CKE b B MIOJIOKEHUH ... OTHOCUTEIILHO HEE.

ITpumep 3.

Ha puc. 3 mpuBoauTCs cxema TPEThErO BapWaHTa OTHOIICHHUS 0Opa3yrOIIMX
MIPU3HAKOB MEPBOr0 COCTABHOTO COCTOSHUS.

YCO BrmoyaroT YCO npeasiayimux TpUMepoB U CICAYIOIIEE.

BV nocku gomxHbI ObITh MEXAY FOJIOBKOM 00JITa U TaWKOM.

Kak BujHO B puMepax KpaTkoe onucanue (0003HaYEHUE) COCTOSTHHSI TICPBO-
ro YPOBHS SIBIIsI€TCS 00OOIAIONIUM — €My COOTBETCTBYET MHOKECTBO €r0 Bapu-
aHTOB. ['OpU30HTANBHBIA OTPE30K MPSMOM JMHUM MEXAY JIMHUAMHU YPOBHEU CO-
CTOSIHUW Ha pUCYHKaxX 0003HA4YaeT BapUAHT T'PYIIIbI MPOCTHIX COCTOSIHUN B COCTa-
BE€ MEPBOro cocTaBHOTO. CKOJIBKO TaKUX OTPE3KOB COCIUHEHO C OJHUM U TEM K€
00pa3yromuM, CTOJIBKO U BAPUAHTOB COCTABHOI'O COCTOSIHUSI €My COOTBETCTBYET.

Jlanee Mbl MpPENNONOXKUIU, YTO ObUIM OOHAPYKEHBI TAKUE T'PYIIIBI IEPBHIX
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COCTaBHBIX COCTOSIHHMI, YTO WX COBMECTHOE OCYIIECTBICHHE MPH ONPEACICHHBIX
YCIOBUSX JIaBajO0 HOBYIO MOJIb3y. DTH TPYIIBI 3aIIOMHWIM, 0003HAYMIN UX Ha-
3HAYCHWEM — JIEJIaTh 3Ty KHOBYIO MOJB3y». [1OTy4Yriin HOBOE COCTaABHOE COCTOSI-
HHUE — COCTaBa BTOPOTO YPOBHS (BTOPOE COCTABHOE COCTOSTHHE).

a 6 B r

Puc. 3 — Cxema OTHOIICHHS TPU3HAKOB MEPBOTO COCTABHOTO COCTOSIHUS «CKPEIUISATh JBE
nocku». 1,a - ckperiaTh e aocku ; 0,a — pa3Menath T0CKy A B MMOJIO)KEHHUH ... OTHOCHUTEIILHO
nocku b; 0,0,a — pasmemare 60AT B J0CKe A, B OTBEPCTUH B TIOJIOKEHUH ... OTHOCUTEIHHO HETO;
0,06,6 — pazmemmarb OONT B Tocke b, B OTBEpCTHH B MOJOKEHUH ... OTHOCUTENBHO Hero; 0,r- pas-
MEIIaTh TaliKy Ha 0OJITE B MOJIOKEHHUH ... OTHOCUTEIBHO HETO.

Ha pwuc.4 mpuBOIUTCS cXeMa OTHOIICHUS IPU3HAKOB HEKOTOPOTO BTOPOTO
COCTaBHOTO COCTOsIHUA. Ha cxeme He moKa3aHbI IPOCTBIC COCTOSIHUS TEPBBIX CO-
CTaBHBIX COCTOSIHUHN (711 €€ yIpOIICHNUS).

[TomHOE OMHCaHWE BTOPOTO COCTABHOI'O COCTOSTHUS BKJIFOYACT: OIMMHMCAHUE €TO0
00pa3yroIero Mpu3HaKa ¥ IMOJIHbIC OMUCAHUS €T0 IMEePBhIX COCTABHBIX COCTOSIHUHM.

PaccmoTpum J1Ba MprMEpPOB BTOPOTO COCTABHOTO COCTOSHUS.

Ipumep 1.

Ha puc. 5 npuBoAUTCS BEpXHSS 4aCTh CXEMbl OTHOIIEHUS MPU3HAKOB BTOPOTO
COCTaBHOT'O COCTOSIHUSI «CKPEIUISAThH JBE IOCKU»

Mexny 00pa3yrolyuMy MPU3HAKaMU BTOPOTO U MEPBBIX COCTaBHBIX COCTOSI-
HUW JTOJKHO OBITh TAKOE COOTBETCTBHE, YTO OCYIECTBICHUEM MPU3HAKOB MEPBBIX
COCTaBHBIX COCTOSIHUM JOJXKEH OCYIIECTBISATHCA MPU3HAK BTOPOTO COCTABHOTO CO-
CTOSsIHUA. BhIMoNMHEHNE MOCIEIHEr0 YCIOBHS JOJIKEH 00eCreunBaTh pa3padoTunuk
MOJIHBIX CJIOBECHBIX ONMKMCAHUN COCTABHBIX COCTOSTHUM.

Paccmotpum cityyailt, Korja nocijie/IHee YCJIOBUE HE BBIOTHSAETCS.
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0
Puc. 4 — Cxema OTHOLIEHUS IPU3HAKOB HEKOTOPOTO BTOPOTO COCTaBHOIO cocTosHMs. Ha

pucynke: 0, 1, 2 — nuHUM ypOBHEH COCTOSIHMH; 2,a — 00pa3yromuii Ipu3HaK (Ha3HaYeHUE) BTO-
poro coctaBHoro cocrostaus; 1,0, 1,r u 1,e — oOpasyroniue npusHaku (Ha3HAYCHUS) MEPBBIX CO-
CTaBHBIX COCTOSIHUH; OTpe3ku (mpsiMbix JuHUil) A, b, B u I' 0603HavaroT BapuaHThI TPyl CO-

CTOSIHUI B COCTaBe BTOPOT'0 COCTABHOTI'O U NEPBBIX COCTABHLIX, COOTBCTCTBCHHO.

[Tycth Ha puc. 5 (1.6 — 0Opa3oBbIBaTh 3a30p; a 1.B — 3aNOJIHATH 3a30p KIIEEM).

Ho o6pa3yromuii mpu3zHak 1.0 MOXKET OCYIIECTBIATHCSA HE TOJBKO MPOCTHIM
COCTOSIHUEM «pa3MeIaTh JOCKY A B MOJIOKEHHUH ... OTHOCUTEIHHO J0CKU b», HO
U, HAIPUMEDP, «pa3MenaTh maiidy A B MOJIOKEHUU ... OTHOCUTENBHO 1maii0bl b» u
MHOTUMU JPYTUMHU MPEIMETAMHU.

AHanoru4yHo, o0pasyroniui npusHak 1.B MOXKET OCYIIECTBISATHCS HE TOIBKO
MPOCTBIM COCTOSIHUEM «pa3MelllaTh B 3a30pe MExAy Jockamu A u b kieit», HO u
«pa3meniath Kiek B 3a30pe Mexay mabamu A u b» u o apyromy.

MBI MOXEM COCTaBUTb CXEMY OTHOILIECHHS 00pa3yIolero Mpu3HaKka BTOPOIro
COCTaBHOI'O COCTOSIHMSI C HEMPABWJIbHO YKa3aHHBIMHU OOpa3yIOIMMH MPU3HAKAMHU
MEPBBIX COCTABHBIX COCTOSSHUHN — C MPU3HAKAMU, KOTOPbIE MOTYT OCYIIECTBIISTHCS
«HE MOJAXOASIIMMU» MPOCTBIMU COCTOSIHUSIMHM, HO 3TO MOBJIEYET 3a cO00I Hempa-
BWJIBHOE MPOEKTUPOBAHHE — B HAlEM MIpPUMEPE Mbl HE CMOXKEM OCYIECTBISAThH

BTOPOE COCTAaBHOE COCTOSIHUE — 2.a.

IMpumep 2.

Ha puc. 6 mpuBoguTCsi cXeMa OTHOIIEHUST 00pa3yIIUX MPU3HAKOB BTOPOTO
COCTABHOTO COCTOSIHUS «YICPKUBATh MPYKUHY B PACTIHYTOM COCTOSTHUNY.

YCO:

1) yCIIOBUS TEOMETPUYCCKON COBMECTHOCTH MPOCTHIX COCTOSHUM;

2) YCJIOBHSI CTATUYECKOTO PABHOBECHS MTPEJAMETOB MPOCTHIX COCTOSTHUM.
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9] B

1

Puc. 5 — BepxHsis yacTb CX€Mbl OTHOLIEHHUS! MPU3HAKOB BTOPOI'O COCTABHOI'O COCTOSHUS
«CKperIsTh B¢ nocku». Ha pucynke: 1, 2 — nuHUM ypOBHEH COCTOSIHUH; 2,a — CKPEIUIATH JIBE
nocku; 1,06 — 06pa3oBbIBaTh ABYMS JOCKAMU 3a30p MEXIy HUMH; 1,B — 3aIOJIHATH 3a30p MEKIY
IBYMS JJOCKaMU KIJIEEM.

a
Puc. 6 — Cxema oTHOmIeHHs 00pa3yloUIUX MPHU3HAKOB BTOPOTO COCTABHOI'O COCTOSTHHS
«yIep>KUBaTh MPYKUHY B pacTsHyTOM coctosinum». Ha pucynke: 0, 1, 2 — nuHMH ypoBHEU
COCTOSIHUH; 2,2 — yIep>KUBaTh NPYKUHY B PACTAHYTOM COCTOSIHUMH; 1,a,a — CLEIUIATh KPIOYOK
A mpyXHHBI ¢ KproukoM A ckoOsl; 1,a,0 — cuemisaTh Kpiouok b npyxunsl ¢ kproukoM b ckoOsr;
0,a,a — pa3Meriarh KprouoK A MPYXHUHBI B IMOJIO)KEHUH ... OTHOCHTEIBHO KpIOYKa A CKOOBI,
0,a,06 — pa3memiaTh Kpro4oK b MpyKUHBI B MOJIOKEHUH ... OTHOCUTEIBHO Kprouka b ckoOBI.

OOpaTtuMm BHUMaHHE Ha CIEAYIOIIEe. Y CIOBHS T€OMETPUUYECKON COBMECTHO-
CTH MPEIMETOB BTOPOTO COCTABHOT'O COCTOSIHMS, PAaBHO KaK yCJIOBHS MX CTaTHYe-
CKOT'O PaBHOBECHSI OTHOCSITCS K TPYMIIE MPOCTBIX COCTOSHUM, KOTOPBIMH OCYIIIECT-
BIISICTCS TaHHOE COCTaBHOE. MBI MOKa3ajid, 4TO 00pa3yIomuil MprU3HAK COCTaBHOTO

COCTOAHHA MOKET OCYIICCTBIIATHCA OYCPCAHBIMHM HHMKCCTOAIMWMHU II0 YPOBHIO
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MPOCTBIMHA WJIM COCTaBHBIMH COCTOSIHMSIMH. Ha camom pnene, B COCTaB HUMKECTOS-
IIMX COCTOSHUM (00pa3yromuX MPU3HAKOB) MOTYT BXOJIUTh HUKECTOSIINE H Yepe3
1, 2 ¥ T.A. YPOBHS COCTOSIHUI BILJIOTH JIO HYJIEBOTO.

BoiBOABI.

1. Coctosinue TV, ero KOHCTPYKIIMS, COCTaB U MojoxkeHue yacted TY npyr
OTHOCHUTEJIBHO JIpyTa B IAHHOW pab0Te MOHATHUS PaBHO3HAYHBIE.

2. IlomydeHbl pUOIKEHHABIE TIPABUIIA TTIOCTPOSHUS CXEM OTHOIIEHUS CMEX-
HBIX cocTosiHui TY.

3. [locTpoenune cxem OTHONICHHS BCEX M3BECTHBIX CMEKHBIX BapHUAHTOB CO-
crosiHusl TY O3Ha4yaeT MOCTPOCHHE BCEX BAPMAHTOB KOHCTpYKUMil TY, KOoTOpbIE

MOT'YT OBITh IIOCTPOCHELI ¢ UX ITIOMOIIBIO.
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Po06oTa BiZIHOCHTECS 10 PO3POOKH aJIrOPUTMY HPOEKTYBAHHS TEXHIYHMX IIPUCTPOIB. Ii TOJOBHUM
pe3yabTaTOM € HaOJIMKEHI IIpaBuIia MoOyIyBaHHS CXEM BiHOIICHb CYMDKHHX (32 pIBHEM CKJIajy) CTaHIB
TEXHIYHUX MIPUCTPOIB.

Kurouesi ciioBa: cran, TeXHIYHUI TPUCTPii, 03HAKH, MOBHI MOJIENIi, aJITOPUTM MIPOCKTYBAHHSI.

Variants of condition and compatibility of engineering devices. This paper concerns developing the
algorithm of designing engineering devices. Its main result is to work out the approximate rules of con-
struction the scheme of relationship of adjacent (as for the contextual level) condition of engineering de-
vices.

Keywords: state, technical device, signs, verbal models, algorithm design

30 ISSN 2079-0821. Bicauk HTY «XTIII». 2013. Ne 57 (1030)



