[IlpoeKTrMpoBaHME U KOHCTPYMPOBaAHUE
MOJEJIEN MO M3BECTHOMY MPOTOTUMY
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Moaeau 1 MOae/IMPpOBaHUE

MOJEJIb — cnocob6 oroOpaskeHusi HanboJiee CylIeCTBEHHbIX
XapaKTEPUCTHK H3y4YaeMbIX O0O0BEKTOB, CHCTEM, SIBJICHHH HJIH

MPOLIECCOB. 710 HHCTPYMEHT HAYy4YHOM a0cTpakuuu,
NMO3BOJISIIOILHIE HA  OCHOBE HCHOJIb30BAHHS  CIELHAJIbHO
CO3AJaHHOIO aHaJIora CKOHUCHTpHPOBATDH BHHMAaHHC

HCCJIeI0BATEJIs HA HHTEPEeCYILIHX CBOMCTBAX OPUIHHAJIA.

MOAEJINPOBAHUE - npouecc uccjiegoBaHUsI OPHIHHAJIA

(o0bexTa, CcHCTEMbI, SIBJIEHHSI WJIH MpoLIecca) TMOCPeaCTBOM
cO3XaHHus aHaJiora (Momesu).



[loHATMEe MoaenMpoBaHUA

MoaesmpoBaHUue — BUJ KOHCTPYUPOBaHUA.

B pesysibTaTe npoliecca KOHCTPYUPOBAaHUA U
MOZIEJTMPOBAHMSA MOJYYaIOTC TOTOBBIE OOBEKTHI —
U37eJIs1, MOJeaH, MaKeThl. JITo00i 0ObEKT MOIKET
OBITH CMOJAEJIUPOBAH C UCIOJJIb30BAaHUEM CAMBbIX
Pa3/JIMYHBIX MAaTEPHUAIOB U TEXHUK. V13roTOBIEHHE
MOJIEJIH IIPEeAIIoJIaraeT HaJINUMe HEKOTOPhIX 3HAHUM
00 00beKkTe-opuruHaie. AOcosrroTHoe 1ogobue He
00s13aTeIbHO, HO MOJIEJb OJI2KHA OTPaXKaTh
(UIMUTUPOBATh) CYIIleCTBEHHbIE UePThI OOHEKTA-
OpHUTHHaJIA.



Moaenun MmoryT ObITb:

— noaMble (IoJiHoe nmozodbue);

— Heno.aMble (HeroJsiHoe nmogooue);

— NPUOAUINHCEHHBLE (HEKOTOPBIE CTOPOHBI O
ObeKkTa He MOJeJIUPYIOTCSI COBCEM).

 MakeTr— 3TO 00BbEKT B MUHHUATIOpe. Moeb
ABJISIETCS COCTAaBHOM YacCThI0O MakeTa. MoienamMu
MOTYT CJIY>KHUTh IPUPOHBIE OOBEKTHI, 3JaHUSI,
noporu. cnosib3yioTess MOJIeId Pa3IndIHOM
TeXHHUKH (CaMOJIEThI, aBTOMOOMJIN, KOpaOJIu 1

fipyrHe).
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Mopenb

» Mode aw (dbp. modéle ot nat. modulus «mepa,
aHaJIoT, oOpaselr») — 5TO cucmemada,
1CccJIe/IOBaHNE KOTOPOU CAYKUT CPECTBOM JIJIA
IIOJIYUYEeHUs UHPOpMaUUU O IPYTrOUM CUCTEME;
IIpe/icTaBIeHre HEKOTOPOTO
peaJbHOTO npouecca,
ycmpolilcmea Wi KoHuenuuu.



Mogenu ucnonb3lyrorca ana:

NPOBEPKN TUNOTE3 ¥ MONYYeHNA HOBBIX 3HAHWHA
o ucenenyemeix obbexrax




O6wue TpeboBaHUA K MOAENH

MopenupoBaHue BCerzia IPeIosaraeT IPUHATHE
JOMYIIEHNUH TOU 1IN UHOU CTEeIleH! BaKHOCTHU. I1pu
STOM JIOJIKHBI YZIOBJIETBOPSITHCA CJAEAYIONIHE
TpeOOBaHUS K MOJIE/ISIM:

°* a0eKeamMHOCMb TO ECTh COOTBETCTBUE MOJIEIH
MCXOJIHOM PeasibHOU CHCTEME U YUET, IPEK]IE BCETO,
HanboJiee BaXKHBIX KAUECTB, CBA3EM 1 XapaKTePUCTHK.
O11eHUTH aJIeKBAaTHOCTD BbI6paHHOI/I MOJIEJIN, OCOOEHHO,
HalpuMep, Ha HaYaJIbHOU CTa[IUU NPOEKMUPO8aHUs,
KOI'/]a BUJI CO3/[ABAEMO¥ CHCTEMBI €€ HEM3BECTEH,
OY€eHb CJIOKHO. B Takol cuTyanuu 4acTo ImoJjiaraloTces Ha
OIIBIT IIPEIIECTBYIOIUX Pa3pab0TOK UK IPUMEHAIOT
OIIpe/IEIEHHBIE METO/IbI, HAIIPUMED, Memod
noc.1e008amenbHblX npu6/zu3fceHuu



O6wue TpeboBaHUA K MOAENH

°* MOYHOCMDb, TO ECTH CTEIIEHD COBIIA/I€HUS
IIOJIy4EHHBIX B IIPOLECCE MOAETUPOBAHUSA
pE3YyJIbTATOB C 3apaHee YCTAaHOBJIEHHBIMU,
YKeJIaeMbIMU. 3J1eCh BAXKHOU 3a/1aUuel ABJIAETCA
OlleHKa NOTPeOHO TOUHOCTH Pe3yJIbTaTOB U
NMeIoIencs TOUHOCTU UCXOAHBIX JaHHBIX,
COIJIaCOBaHUE UX KaK MeKIy cOOO0M, Tak U C
TOYHOCTBIO HCIOJIb3YyEMOM MOJIEIH;



O6wue TpeboBaHUA K MOAENH

* YHUBEPCANBHOCMb, TO €CTh IPUMEHUMOCTD
MO/IeJIA K aHAJIN3Y PAZA OJHOTUIIHBIX CUCTEM B
OJTHOM WJIH HECKOJIBKHX PeXNMax
(QDYHKIIUOHUPOBAHUA. ITO O3BOJIAET
pacIIupUTh 00J1aCTh IPUMEHUMOCTH MOJEN
TIJIsI pellieHus OOJIbIIIEr0 Kpyra 3a/1a4;



O6wue TpeboBaHUA K MOAENH

* Uen1ecoodPa3Han IKOHOMUUHOCMb, TO ECTD
TOYHOCTD OJIydaeMbIX PE3YJILTAaTOB 1 OOIITHOCTD
pellleHns 3aa4 JOJIXKHbI YBA3BIBATHCS C
3aTpaTaMu Ha MojieiupoBaHue. 1 yiadHbIn
BbIOOD MOJIEJIN, KaK IIOKA3bIBAET IIPAKTHUKA, —
pe3yJIbTAaT KOMIIPOMUCCA MEKAY OTHYII€HHBIMU
pecypcaMu U 0COOEHHOCTSMU MCII0JIb3yeMOU
MOJIEJIU;



O6wme TpeboBaHUA K Moaenm

IIoaTOMY Ba*XHO IIOMHUTD O CJAECAYIOIIEM:

* TOUHOCTD PE3YJILTATOB PACUETOB U
SKCIIEpUMEHTAIbHBIX UCCIEJOBAHUU MOJIEJIN He
MOZKET IIPEBBICUTH TOUHOCTH MCXOIHBIX JAHHBIX,
HCITOJIb3YEMBIX IIPUOOPOB, U3MEPUIMEALHBIX
UHCMPYMEHMO8 U T. I1.;

* BIJ BBIOMpaeMoul MOoAes N JI0JIKeH
COIJIACOBBIBATHCSI C TOUHOCTHIO MCXOJHBIX IaHHBIX 1
IIOTPeOHON TOYHOCTBHIO PE3YIbTATOB;

* JKeslaeMasi TOUHOCTD Pe3yJIbTaTOB JI0JIKHA
COOTBETCTBOBATH HYKJaM 1 PeaIiAM IIPAKTHKHU.



* MarepuanbHble
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Buabl moaenen

« HaTtypHbI€e MO/t 110/1pa3/1esId0T Ha:

» du3uueckue. VIMu gBJISIOTCA peaibHbIEe U3ENs,
00pa3s1ibl, SKCIIEpUMEHTATIbHBIE U HATYPHBIE
MOJIEJIN, KOT/Ia MEXKY IIapaMeTpaMu CHUCTEMbI U
MOJIEJIU OIMHAKOBOH (PU3UYECKOU ITPUPOAbI
CYIIECTBYET OITHO3HAYHOE COOTBETCTBHE. BHIOOD
pa3MepOB TAKHX MOJIesiel BEIETCA C
cOOJTIOIEHEM meopuu nododus.

» PuU3NUEeCKHe MOJEIN IIOAPa3AeIATCA Ha
00BbeMHBIE (MOJIEJ I ¥ MaKeThl) U IIOCKUE
(TpeMIieThl):



HoBblil 06 BLEKT
KOTOP bil
OTpadkaeTt

HEeKoTopbie
CTOPOHbI
N3yYaemoro
o6 bLeKTa NN ABfeHNSA
_CyujecTBeHHbIe ¢
TOUKN 3peHns
Llenwu
MOAennpoBaHus

PU3nNYecKun
nAn
VHthopmaLnoHHbIA
3ameHnTellb

ObbekTa
PYHKUNOHNPOBaHN €
KOTOPOro
Nno onpefeneHHbIM
napamerTpam
NoAo6HO
(PYHKLMOHNPOBaHN 1o
pea/nbHOro o6 LeKTa




llenp MOgeTUPOBAHUS - 3TO

Ha3HaueHue Oy ayiiei Moaesu,
KOTOpAasi U orpe/ie/isseT CBOMCTBA
00BLEeKTa OpHUruHasia, KOTOphbIe
NI0JDKHBI OBITH BOCITPOM3BEE€HbI B
MO/ eJIH.




MogenmnpoBsaHue

 Ilenp MogenupoBaHus —IIOKA3bIBAET, AJIA YETO
HeOoOXOZMMO CO34aTh MOJEb.

- —AHanu3 o0beKTa ImoJapasyMeBaeT UETKOE BblJeIeHHE
MOJEJINPYEMOTO 00bEKTA U €r0 OCHOBHBIX CBOMCTB.

« —OHUM 13 OCHOBHBIX JENCTBUH IIPU IIOCTPOEHUU
MHAOPMAIIMOHHON MOJEIH SBJIsAeTCA cOOp pas3auuHON
nHdopmanuu 06 0ObEKTE.

- —Korza Mbl onpeieInInch ¢ 00bEKTOM U COAEep:KaHUEM
TaHHBIX, HEOOXOIMMBIX JIJIsI IOCTPOEHUSA
MH(MOPMAIIMOHHOU MOJIEJIH, A TAK K€ OIPeJIeJ NI BCe
CBA3U MeKJIy KOMIOHEHTaMH1 00beKTa, MOKHO
l(il)peﬂCTaBI/ITb MHAOPMAIIMOHHYIO MOJIEJIb B 3HAKOBOM

OpME.
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MonenmnpoBaHue

O Tpouecc NOCTPOEeHUs MOAeJsiu Ha3bliBaeTcs
MOZ €/IMPOBaHUEM, A PYrMMu CJioBaMm,
MO eJIMPOBaHUE - 3TO NPoLLeCcC U3y4YEeHUsl CTPOoeHUnA
M CBOMUCTB OpUIruHaJjia C MOMOLLLIO MO EJNn.
TexHonorua MoaenupoBaHus Tpebyert oT
nccnegopaTens yMeHUsa cTaBuUTb Npobnemel 1 3agayn,
MPOrHO3MPOBaThb pPe3y/ibTaTel UCCNEeLOoBaHNUS,
MPOBOAUNTL PasyMHble OLeHKW, BbIAENATL FlaBHbIE U
BTOpOCTEeNeHHble haKTopbl AN NOCTPOEHUS Moaenen,
BbIBMpaTL aHanorum n matTeMmaTnyieckme GopmMynTupoBKN,
pelaTb 3a4a41 C UCMOJIb30BaHWEM KOMMbIOTEPHbIX
cCUCTEM, MPOBOANTL aHa/IN3 KOMMbIOTEPHbIX
SKCMNEepUMEHTOB.
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Buabl mogenvupoBaHuUsA:

cnoeecHasd reomeTpuyeckas
Modes/lb . MoAesnb

anreGpanyeckas | rpachmnyeckasi
Mogenb | Mogenob




JTanbl MOAEe/IMPOBaHUA

e 1 JTAaI.

e llocTaHOBKA 3a1aUul.

e - OIIMCAHUE 3a/Ia4UH,

* - IIeJIb MOJIEJINPOBAHMA,

- aHaIN3 00BbEeKTA.

e 2 JTAaIll.

PazpaboTka MojiesIu.

- U opmManioHHaa MOJieb.

« - MaTemaTtuueckas (3HaAKOBasI) MOJIEJIb
» - KoMmmibrorepHasa Mo/ielb.




JTanbl MOAEe/IMPOBaHUA

e 3 JTam.
« KOMIIbIOTEPHBIN SKCIEPUMEHT

* - IIJIAaH MOJIeJINPOBAHUA,

* - TEXHOJIOTUU MOJEJIUPOBAHUA.

* 4 JTa .

« AHa/IM3 pesyJibTaTa MOJAEJIMPOBAHUA.
* - pe3yJIbTaThl COOTBETCTBYIOT IIeJIH,

* - pe3yJIbTAaThl HE COOTBETCTBYIOT IIEJIU.
- Onnuca”Hue 3aga4un



OcHOBHbIe BUAbl MOgeNeu

* Jspucmureckue MoJieju, Kak IIpaBuio,
IIpeJICTaBISIOT cCOO0H 00pa3bl, pUCYEMBIE B
BOOOpakeHN! uejioBeka. VX onucaHue BegeTcs
CJIOBaMH €CTEeCTBEHHOTO fA3bIKa
(Hanpumep, 6ed6parbHan HHHOPMAITMOHHAA
MOJIeJIb) Y, 0OBIYHO, HEOJHO3HAYHO 1 CYOhEKTUBHO.
AT MoAeId He(pOpPMaJIn3yeMBbI, TO ECTb HE
OIIHCHIBAIOTCS (POPMaAIbHO-JIOTUUECKUMHU U
MaTeMaTUUYeCKIMU BhIPA*KEHUSAMU, XOTs 1
POKIAIOTCS HA OCHOBE IIPEJICTaBIEHUS PEATIbHBIX
IIPOIIECCOB U SIBJIEHUMU.



O6BbeKTbl NPOEKTUPOBAHUA

OOBbeKTaMU TEXHUYECKOTO IIPOEKTUPOBAHUS
ABJIAIOTCA U3JIEJINA U IIPOLECChI UX
N3TOTOBJIEHUA.

IIo I'OCT 2.101-68 «ECK/I. Buab u3aenni»
137ieJIeM Ha3bIBaeTcs JII0OOM IIpeaMeT WU
HabOp IpeaMeTOB MPOU3BOCTBA, MO IEsKAIINX
N3TrOTOBJIEHUIO Ha IIPEAIIPUSITUH.

CraHgapT paszjanyvaeT CJaeAyIolue BUIbI
U30EeJINU;



Buabl uspenum

o JlleTasb — u3gesive, N3roToBJIE€HHOE U3
OJHOPOJHOT'0 IO HAMMEHOBAHUIO I MapKe
MaTepuasia, 0e3 NpuMeHeHHA cCOOPOYHBIX
orepanui. /leTtajsb COCTOUT U3 OTAEJIbHbBIX
2JIEMEHTOB — MMOBEPXHOCTEHN, TUHUU, TOUEK,
HMEIOINX CBOe (PYHKIIMOHAJIbHOE, KOHCTPYKTHUBHOE
WJIU TEXHOJIOTMUYECKOE Ha3HaUeHUe.

 COOpouHana eTUHUIIA — U3JIeJIlie, COCTABHbIE
JaCTH KOTOPOTO MOJIJIEKAT COETUHEHUIO MEKITY
coOO0M Ha IPEANIPUATHH - U3TOTOBUTEJIE.
CocTaBHBIMHU YaCTAMU COOPOUHOU €TUHUIBI MOTYT
OBITH KaK JeTaIu, Tak U JIpyTrrue cOOPOUYHBIE
eINHUIIbI, COOpaHHbBIE ITPEeABAPUTEIBHO.



Buabl uspenum

 Kommiiexce — aBe uiau 60ojiee COOpOUYHBbIE
eINHUIIbI, HE COEANHEHHbBIE HA MTPEAIIPUSITUH -
N3rOTOBUTEJIE, HO IIPeJHA3HAUEHHbBIE IS
BBINOJTHEHU S 0011Ier QYHKIINHU, YCTAaHOBJIEHHOU
JIJISI BCETO KOMILIIEKCA.

» KoMmiyiekT — 1Ba u 60J1ee usaenans,
[IpeJHa3HAaYEeHHbIE JIJI BBIIIOTHEHHU
BCIIOMOTaTEeJIbHbIX (PYHKIHH.



960x668 7dkb JPEG



CtaHpapT

- CTaHIApT pa3/InvyaeT TakK:Ke U3JeIUA
[IOKYIIHbIE, T.€. T€, KOTOPbIE HA IIPEAIIPUATHUH HE
M3TOTaBJIUBAIOTCS M HA COOPKY IOCTYIIAIOT B
TOTOBOM BHJIE.



KOHCTpYKUMUA

ITon KOHCTPYKIUEN U3Ie/ NS CIIEAyeT IOHUMAaTh COBOKYITHOCTD
OTJINYUTEJbHBIX IPU3HAKOB, OIIPEIeIsIeMyI0 MaTePUAJIOM,
¢dopmot, pazMepaMu U TOYHOCTBIO U3JIEJIUA U €r0 COCTABHBIX
yacTel.

KOHCTPYKIIUH psi/ia pacIpoCTPaHEHHBIX U3 YCTaHOBIEHBI
COOTBETCTBYIOIIIMMH HOPMaTHBaMHU, CTAHAAPTAMH —
rOCyZIapCTBEHHBIMU, OTPACJIEBBIMU, CTAHAAPTAMHU MPEITPUATHH.

W3nenue, KOHCTPYKIHs KoToporo (hopMa, pa3dmMepbl, TOUHOCTD U
MaTepuasl) IOJTHOCThIO BBITIOJIHEHA IO HOPMaM CTaH/1apTa,
Ha3bIBaeTCA CTaHAAPTHBIM. OCTaJIbHbIE U3/IEINA, B TOM YUCJIE U Te,
KOHCTPYKIIMA KOTOPBIX COCTOUT U3 CTAaHIAPTHHIX 5JIEMEHTOB, HO HE
oIpejiesieHa CTaHJAPTOM IIOJIHOCTBIO, UJIU K€ UMeeT XOTh OJTHO
OTKJIOHEHUE OT cTaHAapTa (HalpuMep, 110 TOUHOCTH, 10
IIOKPBITHIO), HA3bIBAIOTCS OPUTUHAJILHBIMU.



Buabl moaenen

e MamimHa — yCTPOMCTBO, KOTOPOe IIpeobpasyeT
sHepruio (HampuMmep, 3J1eKTPUUYECKYIO B
MeXaHUUYeCcKyIo 1 T.1.).

e IIpnGOPp — yCTPONCTBO, KOTOPOE
IIpegHa3HauYeHo JJII XpaHeHus],
nmpeobpa30BaHuA 1 BbIJaul HHMOPMAIIUIU.



Mpouecc npoeKkTMpoBaHUA. OCHOBHbIe
NOHATUA

ITo I'OCT 22487-77 « ABTOMaTU3UPOBAHHOE
IIPOEKTUPOBAHME. T€epMUHBI U OIIPEIeJICHUA»
IIPOEKTUPOBAaHUE — IIPOIIECC COCTABJIEHUS
OIIMCAHMsI, HEOOXOAMMOTO AJI CO3/IaHMS B
3aJJaHHBIX YCJIOBUSIX €Ille He CYIeCTBYIOIIErO
0ObeKTa HAa OCHOBE IIEPBUYHOI0O OIIHMCAHUS 3TOTO
o0beKTa (1) aJropuTMa ero (pyHKIIMOHHUPOBaHUS
... OITUMMU3aIIMeN 3aJJaHHbBIX XapaKTEPUCTUK
00BbEKTA, YCTPaHEHHEM HEKOPPEKTHOCTHU
IIEPBUYHOIO OIMMCAHUA U IIOCIeA0BATEIbHBIM
IIpe/icTaBJIeHHeM OIIMCAHMS Ha PA3/IMUHbBIX A3bIKaX
(3a;aHHOM SA3BIKE).



OnpeaeneHue NpoeKTUpoBaHMA

o IIpoexmupoeaHue — 1poiiecc
IIPOrpaMMUPOBAHUA U3JIEJINA, CO3[JaHUE €TI0 B
BU/Jle UH(POPMAIIUH.



KOMMNOHEeHTbl NPOEeKTUPOBAHUA

* - hopmuposaHue udeu — yCTaHOBJIEHUE ITyTU
pellleHns IOCTABJIEHHOU 3a/1a4d, B TOM YHCJIE
BbIOOpA MPUHIIUIIA PA0OTHI UB/IEJIHA, ETO CXEMBI;

* - KOHCTNPYUpOBAaHlue — HA3HAUEHHE MaTepuaJa,
(GopMbI, pa3MepPOB U TOUHOCTU U3/IEJIH,;
KOHCTPYHUPOBAHHUE SIBJISAETCA PE3YIbTUPYIOIIUM
KOMIIOHEHTOM IIPOIlecca MPOEKTUPOBAHUS,

* - pacyem — onpejeeHe U IPOBEPKA 3HAUEHU
IIapaMeTPOB U3JeJINA, HEOOXOIUMBIX JJIs
obecrneyeHMs BBIIIOJTHEHUS ero QYHKITUU C
3alaHHBIMU IIOKA3aTEJISIMHU.



Buabl npoekTUpoBaHMA Mo CTENeHU
NPUMEHEeHUA TeEXHUYECKUX CpeacTB

* - HEABTOMAaTU3HUPOBAaHHOE — IPU KOTOPOM BCe
nnpeobpa3oBaHUs OIMUCAHUA 0ObEKTa UJIN
AJITOPUTMOB €ro (PYHKIIMOHUPOBAHUSA
OCYILIECTBJISIET YEJIOBEK;

* - aBTOMaTHU3UPOBAHHOE — ITPHU KOTOPOM
IIPOEKTUPOBAHHUE OCYIIECTBIAETCA
B3alMOJIENICTBUEM UesioBeka U OBM;

* - aBTOMAaTHYeCKOe — IPU KOTOPOM BCe omepariiu
IIPOEKTUPOBAHUA OCYILECTBIISAIOTCS O0€e3 yuyacTUs
yeJIOBeKa.



Buabl npoekTUpoBaHMA Mo CTENeHU
NPUMEHEeHUA TeEXHUYECKUX CpeacTB

B niocsieqHeM ciiy4yae 3a 4eJI0BEKOM OCTaeTCA
TOJIbKO (DYHKIIWS BbIZIAYU «IIEPBUYHOTO
OIIMCAaHUA» — (pOPMHUPOBAHUE 3a4aUl. TUIIOBBIE
IIPOrPAaMMBbI AaBTOMAaTHYECKOTO IPOEKTUPOBAHUS
JTOBOJIBHO IIIUPOKO IMIPUMEHSIIOTCS JJIs
OIIPEJleIEHHBIX I'PYIII MEXaHU3MOB U JeTajle!.
[IpoekTHpOBaHUE Ke CPABHUTEIBHO CJIOKHBIX
M3/IeJINM IOKA IIPAKTUYECKHU PEATTBHO TOJIBKO C
y4yacTUEM YeJIOBEK






JTanbl NPOEKTUPOBaHUA

ITo I'OCT 15.001-88 «Pa3paboTka 1 mocTaHOBKa
IIPOAYKIIUU HA IPOU3BOACTBO. OCHOBHBIE
IIOJIOKEHHUSI» OCHOBAHHEM JIJ1s1 IPOEKTUPOBAHUS
W3/Ie/IUs SIBJISETCA 3aKa3-3asBKa.

Ha ocHOoBaHMUU 3aKa3a-3asgBKU OOBIYHO
pa3pabaThIBalOT TEXHUYECKOE 3aJaHle Ha
npoektupoBanue (T3). Texuuueckoe 3a/1aHNE
SIBJISIETCSI UCXOAHBIM JOKYMEHTOM JIJ1s1 pa3paboTKU
KOHCTPYKTOPCKOM JIOKyMEHTAIIUHU U, KaK IIPaBIUJIO,
cOoCTaBJIsAeTCs Pa3pabOTYUKOM, C y4acTHEM
3aKa34YnKa.



JTanbl NPOEKTUPOBaHUA
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Ctaaum pa3paboTKu NPOeKTHOM U
KOHCTPYKTOPCKOM AOKYMEHTaL MU
yCcTaHoBJIeHHble cTaHpaptamu ECKA:

- — 33 (3akaa, 3as1BKa) — 3aKa34MK OIIpeAeseT
3a7jaHle Ha IPOeKTUPOBaHUeE, OIIpPeAeIsieT
IIOTPeOHOCTH HOTPEOUTEJIEN.

« — T3 (TexHHMUECKOE 3a[aHIE) — COCTaBJIAET
3aKa34HK BMeCTe C UCIIOJIHUTEJIEM ITPOEKTA,
COZePKUT HaMeHOBaHMe 1 00/1aCTh IIPUMEHEHHS
M37eJINA, 11eJIb, Ha3HaueH1e U UCTOYHUKHU
pa3paboTKH, TEXHUYECKHE TPeOOBAHUS K U3JIEJTHUIO
1 TpeOOBAHUA K €r0 DKOHOMHUYECKHIM IT0Ka3aTeJIsIM,
IepedeHb CTaJNui U 3TallOB pa3paboTKU 1 cOCTaBa
paspabaTbhiBaeMOM JOKYMEHTAI[UU U T.II.



CTaaum pa3paboTKU NPOEKTHOU U KOHCTPYKTOPCKOM
AOKYMEHTaUMU YCTaHOBJIeHHble cTaHgapTamu ECKA:

 — TTI (TexHUYECKOE MTPEAIOKEHNE) — HA ATOM
ATalle IPOBOJAT IIPOBEPKY MATEHTHOU YHCTOTBI.

o — III (3CKUBHBIN IPOEKT) — BHIOMPAETCS
aJIbTEPHATUBHBIM BAPUAHT IIPOEKTA U YEPTATCS
ero HabOpoCKHU.



CTaaum pa3paboTKU NPOEKTHOU U KOHCTPYKTOPCKOM
AOKYMEHTaUMU YCTaHOBJIeHHble cTaHgapTamu ECKA:

» — TII (TexHUYECKHM TPOEKT) — IIPOUCXOAUT
eTaJIbHOE IIPOEKTUPOBaHUEe 0OBbEKTa.

- — PJI (pabouas fokymMeHTaI1sA) — 3TO
TOKYMEHTAIHS JIJIS1 UCIIOJTHUTEJISI ITPOEKTA,
HeoOXoAuMas JJ1s IIOJIHOT'O ONIHCAHUS UepTeKel
1 Pa3HBIX CXEM.



T — |
Cxema 3TanoB NpoeKTUpoBaHUA

JakKkas -
IasaskKka (33)

PazpaboTka TeXHW4YeCcKoro agaHuvuAa Ha
npoexkTupoeaHue (13)

BapuvaHTHblIe pacyeTbl 1 NpegBapuUTernbHoe
NnpoeKTUupoBaHue

I

NMpoBepKa Ha NareHTHYIO 4HacToTy, NpoBepKa
Ha NaTeHTHYIo CNoco6HOCTb

PazpaboTKa 3CKA3HOIro rpoekKkra

PazspaboTKka TeXHM4YEeCKOro npoekKkra

PazpaboTka pabo4ell KOHCTPYKTOPCKOW
AOCKyMeHTaunm

PaSPaGOTKa TEXHOJIONMYEeCKOro rnpougecca

L

SKcnepyumMeHTarnibHblie
nccriegoBaHns VisroToBrieH1e onbiTHOro o6pasya

T

zroToBrneHne patoden cepuvM




Buabl pacyeTos:

CyllecTByeT ZiBa BHIa PACUETOB:

* - MPOEKTUPOBOYHBIE (JJIsI KOHCTPYKTOPA,
Ieal0TCA HEOHOKPATHO);

* - IPOBEPOYHbBIE ()1 3aKa3UHKa).



Buabl pacyeToB

IIpoBepouHbIe pacueThl pacnojaralTcs B
OCHOBHOU YaCTU IIOSCHUTEJIHbHON 3alNCKU
(pacueThbl, IOATBEPKAAIOIIHE
pPaboTOCIIOCOOHOCTD).

IIpOoeKTUPOBOYHBIE PACUETHI IPeJHA3HAUEHBI
TIJIs1 IPpeABApUTEIbHOIO Ha3HAYEHUSI Pa3MePOB,
(opMBbI, MaTEPHUAJIOB, JIOIIYCKOB.

IIpoekTHpOBaAHME — 3TO IIPOIIECC CO3/TAHUS
137enA B BUuJie MTHPOPMAIIMH O HEM.



KoHCTpyupoBaHue

 KoHCTpyHpOBaHMe — 3TO YaCTh IpoIecca
IIPOEKTHUPOBAHUA, KOTOPas BKIIOYaeT B ce0s1 BHIOOP
(dopMbI, pa3MepOB JIeTa/Id, Ha3HAUEeHWe MaTepuasia u T.
1.
KoHcTpynpoBaHre HAUMHAETCS ¢ PACYE€TOB [TaPaMETPOB
JieTajlen U y3J10B. 3aT€M IIPOM3BOIUTCA SCKU3UPOBAHHE
II0 MOJIyY€HHBIM B PacY€Tax pazMepam. Y TOUHAIOTCS
bopMBI U pa3Mephl JeTajiel, YToObl 00ecneuuTh UX
COBMECTUMOCTH Ha uepre:xe. I110 mosriyueHHbIM HA
yepTesKe pazMepaM NPOBOIAT IPOBEPOUYHBIE PACUETHI.
Ecyin pe3ysibTaT noJydaeTcs HeyJOBJIETBOPUTEIbHbBIM,
M3MEHAOT TaPaMETPhI Ha YePTEXke, COXPaHSIA
COBMECTUMOCTb JieTajiell 1 MPpUHIMI padoThl. 110 HOBBIM
IIOJIyUeHHBIM HNapaMeTpaM IIOBTOPSIOT IIPOBEPOUHEBIE
pacuerTsl. IIponecc moBTOpAETCA O0 IOJIydeHU A
yIOBJETBOPUTEILHOTO Pe3yabTaTa.



OcHoBHble TpeboBaHMA K YepTeXxXam
ob6Lwero suaa

HasznaueHne yepTerka 00IIero BUAa U30e M
COCTOHUT B TOM, UTOOBI JaTh IIOJIHOE
IIpeJicTaBJieHHe 00 U3Ie MU B IIeJIOM, €TI0
pa3Mepax, B3auMHOM CBA3U OTAeJIbHBIX V3JI0B, O
MecTax IpucoeJuHeHNA K pyHAaMeHTy U K
IPYTOMY U3JIeJTHIO.

UYepTeku 00I1Iero BHUAa pa3padaThIBAIOTCS KaK
00s13aTeJIbHBIN JOKYMEHT B COCTaBe ICKU3HOZ20
1 MexHUUeCK020 IIPOEKTOB.






OcHoBHble TpeboBaHMA K YepTeXxXam
ob6Lwero suaa

Yeprexu 00111er0 BHUIa ICKUIHO20 TPOEKTA
yCTaHABJINBAIOT IPUHITUIINATIbHEIE
KOHCTPYKTUBHBIE PEIIeHUs ITPOEKTUPYEMOTO
13/IeJIns, 1Ial0T 00I1Iee IpeicTaBAeHHE O
IIPUHIIMIAX ero paboThl U cocTaBe (T. €.
paccMaTPUBaIOTCS BapUAHThI KOHCTPYKIIUHT
137eJInA, pa3pabaThIBalOTCsS YePTEKU ITHUX
BapHUaHTOB, 3aTEM IPOU3BOAUTCS UX
COIIOCTaBJIEHUE U BIOOP ONTUMAJIBLHOTO
BapHaHTa KOHCTPYKIIUU U3JIeJIUS).



OcHoBHble TpeboBaHMA K YepTeXxXam
ob6Lwero suaa

UepTeku 00IIETO BHIA IMEXHUUECKO020 TIPOEKTa
Tal0T OKOHYATeJIbHBIN BapUaHT MPEIaraeMoro
KOHCTPYKTHBHOT'O PEIIeHUs U JIOJIKHBI COAePKaTh
TaHHbIe, He0OXOAUMBbIEe JJis pa3paboTKu pabouei
TOKyMeHTaIuu (ueprexken, geTajeu,
crenudukanum, COOPOUHBIX UepTesKel U T. [I.
Yeprek 0011er0o BU/Ia TEXHUYECKOTO MPOEKTa

TOJI?KEH COZlepsKaTh JaHHbIe, HEOOXOIMbIE JIJIsT
pa3paboTku pabouell JOKyMeHTaIl1H.



Mo N'OCT 2.119-73 yepTex obLwiero Buaa
3CKU3HOro NpoeKTa AOoJ/IXKeH coaepKaTb:

- 1. I300pazkeHue usgenus (BUAbl, pa3peshbl,
ceueHUsi, HeoOXoAuMble /ISl IOHUMAaHUA
KOHCTPYKIIUHN U3AeJIUs U B3AUMOENCTBUS €TI0
yacren);

- 2. HamMmeHOBaHUs, a TAaKXKe 0003HAUEHUA TeX
COCTABHBIX YacTeU U3Jeausl, JaHHbIE KOTOPhIX
HCIIOJIB3YIOTCA JJIs IMOsICHEHU S depTesKa,
oIrcaHus paboThl U cOCTaBa U3JEJIHS;

- 3. Heobxommble pa3Mephl.






Mo NOCT 2.120-73 yepTex obuero Bmaa
TeXHUYECKOro npoeKTa BblMNOJIHAETCA KaK B
3CKM3HOM NpPOEKTe, HO AOMNOJ/IHNTE/IbHO

COAepKMT:

* 1. YKa3aHue TOYHOCTU Pa3MepOB, IIOCAJIKU U
[Ipe/ieIbHbIE OTKJIOHEHUS,;

- 2, Texuuueckure TpeOOBAaHUA K U3EIINIO,
yKazaHUe MaTepHuaaoB, TEpMOOOPaAOOTKY,
IIOKPBITHUU;

3. TexHnueckue xapakTepUCTUKU U3JIEJIUA U €TI0
COCTABHBIX YaCTEM.



Tpe6oBaHna ECKA

300paskeHns BBIIOJHSIOTCA C MAKCUMAaJIbHBIMU
YIIPOIIEHUSIMU, IPEAYCMOTPEHHBIMHU CTaHIapTaMU
ECK/I. Hanipumep, 3auMCTBOBaHHbIE U IIOKYITHBIE
W3/e/I1s BBITIOJHSIOT B BHJIE KOHTYPHBIX OUepPTaHUH.
Taxoxe, mpu n300paKeHUH MOAIIUITHUKOBBIX Y3JIOB,
eCJI KOHCTPYKIIUSA KPeIIEHHs KOJIell MOAIINITHIKOB Ha
BCEX BajlaxX, M300pa’KeHHbBIX HA OJTHOM JIMCTE ITPOEKTa
OJMHAKOBA, HA OTHOM 13 BaJIOB IOJIIUITHHUKH
1300pakaroTcesi 6e3 yIpoIlleHUl, a Ha OCTaJIbHBIX — C
MaKCHUMaJIbHBIMH YIIPOIIEHUAMU, TPEeAyCMOTPEHHBIMU
CTaHgapTaMu. AHAJIOTUYHO IIPU U300paKeHU N
IIOJIIINITHUKOBEIX KPBIIIEK UX KPeIlJIEHHe BUHTAMH
IIOKAa3bIBAETCS y OJIHOM IMaphl, a Y OCTAJIbHBIX KPHIIIEK
TOU K€ KOHCTPYKIIUH — YIIPOIIEHHO.



Tpeb6oBaHua ECKA

KosnuecTBo n300pakeHn JOJI2KHO OBITh
MHUHHUMAaJIbHBIM, HO JJOCTATOUHBIM JIJIsI
pa3pabOTKM uepTexkel AeTasien. JInimHue
N300pakeHUs HexKelaTeJIbHbI, TaK KaK UX
CJIy4aliHOE HECOBHNAJIEHNE MOKET IIPUBECTU K
PA3HOUTEHHUIO YepTerKa U OLIUOKAM IIpH
pa3paboTKe uepTexen aeraaei. J1is
COKpAaIIeHNA KOJNYECTBA IIPOEKIUN 1 BUJOB
BCETr0 U3JIeIHs BO MHOTHX CIydasx
palliOHAJIbHO IIPUMeHEHNE CTYIIeHUaThIX
pa3pe30B.



MacwTab nsobparkeHms

Macmitab n3o0pakeHus KejlaTeJbHO BRIOUPATh
1:1. IIpy n300paskeHNUH KPYIHBIX U OUE€HDb MEJIKUX
neTaael BbIOMpaloT KpaTHble MacinTadbl mo 'OCT
2.302-68. 310 Aenaercs A1 TOro, YTOOBI HA JIVICTE
IIOMECTIJINCH TPU TIPOEKIIHH, cneumbmcaunﬂ
neTanel, KpeleKHbIX U3AeJIUN U IPYyTUX JeTalel,
He BOIIEAIINX B clieu(UuKaIUIO Y3JI0B, a TAK¥Ke
TeXHUYecKas XapaKTepPUCTHUKA YCTAHOBKU U
TeXHUYECKHE TPeOOBAaHUSA K €€ MOHTAXY.

IIpu Be1OOpE MaciiTaba Tak:Ke caeayeT yYUThIBATD
TEXHUUYECKYIO0 BO3MOKHOCTD ITPOCTABIEHUSA
pa3MepoB, MOCAA0K U APYTUX YKA3aHUH.



TpeboBaHUA K YepTerKamM

[Ipu BhIUepuUMBaHUU YepTerka OOIIero Buaa
YCTAHOBKH JIOJIKHO OBITH 0OpaIieHo ocoboe
BHHUMAaHUE HA IIPOCTAaHOBKY pa3MepoB. KosinuecTBo
HX JOJI2KHO OBITh MUHHUMAaJIbHBIM, HO BIIOJIHE
JIOCTaTOYHBIM, YTOOBI ITPABUJIBHO COOPATh
YCTaHOBKY, CYZIUTh O ee rabapuTe B I1eJIOM U
radapuUTHBIX pa3Mepax OTAEeJIbHBIX yY3JI0B. DTO
rMeeT 00JIbIII0oe 3HAUEHHUE IIPU IIPOEKTUPOBAHUU U
pa3MellleHIH CMEXKHBIX YCTAHOBOK M CBSI3U UX C
JTaHHOH YCTAHOBKOU, ITPHU PEIIEHUH BOIIPOCOB
TPaHCHOPTUPOBKH, YIIAKOBKH U T. ]I.



TpeboBaHUA K YepTerKamM

EcJid B yCTaHOBKE UMEIOTCA OT/ieJIbHbIE V3JIbI,
BaJIbl KOTOPBIX PACIIOJIOKEHBI COOCHO U
COETUHAIOTCS MEXKIy co001 My(PTaMHU, TO CJIEAYET
yKa3aTh pa3Mep MeKAy TOPLAMHU 3THUX BaJIOB UJIN
TOPILIAMHU IIOJIyMY(T.

["abapuTHbBIE pa3MepPbl OTAEIbHBIX Y3J10B UJIN BCEH
YCTaHOBKM B I1€JIOM JIAI0T HE MeHee 4eM B TpeX
B3aMMHO IIepHEHANKYJIAPHBIX HAIIPpaBJIEHUAX: BA
pa3Mepa B TOPU30HTAJIBHOH IIJIOCKOCTH U OJIVH - B
BepTuKajibHOU. Ha uepTreske m0J1KeH OBITh
IIOCTaBJIEH Pa3Mep OT YPOBHS MOJISA /10 BEpXHEU
TOUKU YCTAHOBKU. B OTZEIBbHBIX CIydaax
YKa3bIBAIOT TAKUE K€ pa3MepPhl U IJId Y3J10B.



TpeboBaHUA K YepTerKamM

B TeXHMYeCKOU XapaKTEPUCTUKE HA UePTEXKE
o0I1Iero Bu/ia yCTaHOBKU IIPUBOJIATCA CBEJIEHUS
00 BJIEKTPOABUTATEJIAX : THUII, MOIITHOCTD,
CKOPOCTh, 00/MUH, YIJIOBbIE CKOPOCTHU
BBIXOJHBIX BAJIOB, IepeJaTOUYHbIE YK CIIa
pPeAyKTOPOB, TabapuTHBIE pa3MepPhl K Macca
YCTAHOBKH B II€JIOM 1 OT/I€/IbHBIX €€ y3JIOB,
OIyCKaeMble YCHJINSA U IPyTHe CBedeHus,
XapakTepua3ymwlye n300pakeHHYI0 Ha YeEPTEKE
YCTAHOBKY.



Ha yepTexe obuiero Buaa Bcerpa
YKa3bIBalOTCA caeayowme pasmepbl:

- 1. 'abapuTHbIie 1 MPUCOETUHUTEILHbBIE
pa3Mephbl;

» 2, ITocaziounnle (compsiraeMbie) pa3Mephl C
yKa3aHHUEM IIOCATO0K;

» 3. IIpomosibHBIE cCoIpATraeMble pa3MePbl B BUE
pa3MepPHBIX LielleH;

* 4. Pasmeprl, BeJInuMHA KOTOPBIX OTPAHUYEHA

MaJIbIM PaCCTOSIHUEM MKy OJIN3KO
PAacCIOJIOKEeHHBIMU IeTaIsIMU;



Ha yepTexe obuiero Buaa Bcerpa
YKa3bIBalOTCA caeayowme pasmepbl:

- 5. Pazmepnl, BaKHBIE )1 00ecliedeHuA
PaboTOCIIOCOOHOCTH U MOABUKHOCTU;

» 6. PazMmepsl, cobr04aeMble y IBYX WU 0oJiee
JleTajerd OJTHOBPEMEHHO, HapyIlleHUEe KOTOPBIX Y
OJHOU U3 JeTaJie! JiejaeT HEBO3MOXKHBIM UX
COOPKY.

- 7. PasMepsl, peryiupyemMble Ipu COOPKeE ¢
yKa3aHUEeM JIOIYCTUMbIX OTKJIOHEHUH.



KoHCTpyupoBaHue

KoHCcTpyupOBaHHE TEXHUYECKOE — CO3/laHue
Pa3JINYHBIX U3AEJIUH OIIPE/IEIEHHOIO Ha3HAYEHUS C
COCTABJIEHHEM HX IPOEKTOB (rpadpuyecKkux
N300pakeHnl, TEXHUYECKUX U BKOHOMUYECKUX
pacueToB U T.II.), IpOpabOTKOM U COIIOCTaBJIEHHIEM
BO3MOXKHBIX Pa3/IMYHBIX BADHAHTOB KOHCTPYKITHH U
CIIOCOOOB U3TOTOBJIEHHS JIeTaJIEN, NU3TOTOBJIEHHEM
00pa3IoB, NCCIIEIOBAHUEM HX COOTBETCTBUS
TEXHUYECKOMY 3aJaHUIO U OIIEHKON KaueCcTBa.

MpIciidTe /IbHAA U IPAKTUYECKAs 1eATEIbHOCTD 3/1€Ch
HampaBJjieHa Ha TO, YTOOBI cAesIaTh Belllb, IIPeAMeETHI,
KOTOPbIE HECYT B ceOe 3JIEMEeHT HOBU3HBI, HE IIOBTOPSIIOT
1 He AyOJIMPYIOT, B OTJINYME OT MOJIEJIMPOBAHUSI,
IeCTBUTEIbHBIE OO BEKTHI.



KoHCTpyupoBaHue

KoHcTpyupoBaHue sIBJISIETCS YaCThIO
IIPOEKTUPOBAHUS U OyZeT HEOOXOAUMbIM
3JIEMEHTOM OYAyIIlEro TBOPUYECKOrO IPOEKTA.

KoHcTpyrpoBaHue BefeTcs 10 OIpeaeJIeHHOMY
TEXHUYECKOMY 3a/IaHNI0, KOTOpOe (POPMYJIUPYET
KOHKPETHBIE YCIOBUS U TPEOOBAHUS KAUECTBY
TOTOBOTO U3/EJIU IIPU €T0 UCIIOJIb30BAHUU 110
Ha3HA4YEHMUIO.

OOBIYHO KOHCTPYUPOBAaHHE HAYUHAIOT CO
3pUTEJIHHOTIO IpeJiCTaBIeHNs U3eus,
COCTaBJIEHHUSA ero 3CKN30B, TEXHUYECKUX PHUCYHKOB,
yepTekell. 3aTeM OoA0HUPaIOT HEOOXOJUMBIE
MaTepHaJIkbl.



KoHCTpyupoBaHue

Jlasiee U3TOTaBJIMBAIOT ONbIMHbBIU 06pa3eu U3Ae s U CaMo
n3/ejne, UCIBITHIBAIOT €r0 Ha IIPOYHOCTDh U paboTOCIIOCOOHOCTb,
zl;opa6aTblBa10T C YU4E€TOM HEeJIOCTATKOB, i TAK IIOBTOPSIIOT
MHOTOKPaTHO, OT OAHOTO BapHaHTa K JIPYTOMY, /IO CO3TaHMUs
HAWJTYJIIIero U3eJIHs COTJIaCHO ero HazHadeHuIo. [lepen
pa3paboTuyuKoM (KOHCTPYKTOPOM) B ITpoIlecce KOHCTPYUPOBaHUS
BO3HHKAeT MHOKECTBO BApHAHTOB U3Jeaus. MH0208apuUAHIMHOCMD
B KOHCTPYUPOBAHUU HA3bIBAIOT BAPUATUBHOCTHIO. BapraTHUBHOCTH
PHUCYIA KAK KOHCTPYKIMU U3/IEJIHA, TAK ¥ €70 BHEITHEMY BU/Y

— nusaiity. (Cl10BO «1u3aiiH» B IIEPEBO/IE C aHIJIMACKOTO O3HAYAET
«3aMbICeJI, TIPOEKT, PUCYHOK».) B y3KOM cMbIC/IE IU3alH — 3TO
3ajayga I[OﬁI/IB&TbCH yTOOBI U3/AEJIHA UM KPACUBBIN BHEITHUM
BHJI, KDACUBYIO, PAIlHOHAIBbHYIO OT/IEJIKY 1 ObLIU YIOOHEI B
II0JIb30BAHUM.



KoHCTpyupoBaHue

- KpacuBoe 1 MOJIHOE U3/Ie/Ive, TPOyMaHHOE C
TOYKH 3peHUs mexHuueckoil acmemuxu (KpacoTbl),
IIPOCTOTHI U 0€30HACHOCTU OOCTyKUBAaHHUSA U
SKCILTyaTalliy, KMeeT IOBBIINIEHHBIN CIIPOC U
IIEHUTCS I0poske. BoT moueMy mpopabaThIBaioT
MHO>KECTBO BapHUaHTOB U3JIeJINs, IIOKa He HAUyT
HaunOoJiee moaxoaAanivui. Tak moOgABWINCH
pa3JInYHble KOHCTPYKIIUH CTOJIOB, CTYJIbEB, KpeceJl
1 IPYTUX U3JIeJIUU U3 JPEBECUHBI.

« HakoHel, u3zenue JOJIKHO OBITh MexHO102UUHbIM
(IIpOCTHIM) B U3TOTOBJIEHUH, ITPOYHBIM, HAOEHCHBIM
U SKOHOMUYUHbBIM.



KoHCTpyupoBaHue

e TexHO102UMHBIM CUUTAIOT U3JIeJINe, U3TOTOBJIEHHOE C
HanMEeHBIIINMHU 3aTpaTaMU BpeM€eHH, TPY/a, CPEACTB U
MaTepUaJIOB.

o IIpouHoe u3ode.rue BOCIIPUHUMAET 3aJaHHYIO0 HAarpy3Ky 0e3
pa3pyIIeHus.

 HadedxcHoe u3deaue ciay:xut 6e30TKa3HO B TeUeHHe
JUTUTEIBHOTO CPOKa.

* IKOHOMUMHBIM CUUTAIOT U3JENNE C MAJIBIM PACXOA0M
MaTepHaJIOB, KOTOPOE IIPH HUCII0JIb30BAHUH HE TPEOyeT
JIOIOJIHUTEJILHBIX PACX0/I0B.

» TexHoao2uuHOCMb, NPOUHOCTTIb, HAOEHCHOCMb U
JIPYTHE CBOMCTBA ABJISIOTCSI M OCHOBHBIMU IIPUHITUIIAMU
KOHCTPYWPOBAHUS, H3TOTOBJIEHHS U SKCILJIyaTAIlUH U3/ETHH.



KoHCTpyupoBaHue

Bce BbIllIe IIepeYnCIeHHbIE

HeoOXOMMbIe CBOMCTBA U3/IEJINA COCTABJISIOT
ero kauecmeo. KauectBeHHOe U3/iejiie IPOYHO
1 HaJlesKHO B paboTe, yIoOHO B SKCILIyaTaIlMH.
IIpu KOHCTPYUPOBAHUU U3JIEIUN BeCbMa BaXKHO
rmogo0paTh JJIs HUX HYKHble MaTepUaJIbl, YUTOOBI
1371ieJiie ObLI0 MPOYHBIM M JIelIIeBBIM, JIETKO U
OBICTPO U3rOoTaBJINBAI0Ch, COOTBETCTBOBAJIO
BCEM NIPeAbsBIIIeMbIM K HEMY TPEOOBaHUAM.



dopMbl opraHmsaumm paboTbl MO CO3[aHMUIO
HOBbIX KOHCTPYKLMM

Hanbosiee pacripoctpaHeHHbIe (POPMbI OpraHHU3aIuH
pabOThI yYAIIUXCS IO CO3/JAHUI0 HOBBIX JIJIsI HUX
KOHCTPYKIINH U3JEINHN CIAEAYIOIIHE:

KoncmpyuposaHue nod ouxkmosky
yuumenn. YUuTeyb [I0Ka3blBaeT II00UYEPETHO
KOHCTPYKIIMH JeTajIel U3IeJINs, 1eMOHCTPUPYET
IIPHUEMBI X U3TOTOBJIEHUS U COEAUHEHNUS, TOPAIOK
OTJEJIKH, U3TOTOBJIEHHOTO U3/IEJINA, IPUEMEI €TI0
HaJIaJKH, PETYJIMPOBAHUSA, UCIIOJIb30BAHUA 110
Has3HAYeHUI0. YJaluecs B JAHHOM CJIydae 3aHUMAI0TCA
PENPOYKTUBHOM JIEATEIBHOCTDIO, BOCIPOM3BOJISAT,
KOIIMPYIOT JAeHcTBUA yunTesd. Takas pabora majio
CIIOCOOCTBYET Pa3BUTHIO CAMOCTOATEIbHOCTH,
AKTUBHOCTH WHUIIMATUBEI, TBOPUECTBA.



dopMbl opraHmsaumum paboTbl MO CO34aHMIO
HOBbIX KOHCTPYKLMM

« KoncmpyupoeaHnue no anaro2uu. llocsie Toro
KaK yJalluecs IoJl pyYKOBOJCTBOM YUUTEJIs
N3TOTOBWIN ydeOHOe u3jiesne, UM Mpejiaraercs
CaMOCTOSITEJILHO IIPOBECTU KOHCTPYUPOBaHUE
AHAJIOTUYHOTO 10 KOHCTPYKIIUH HJIU HECKOJIBKO
0oJiee CJI03KHOT0, HO IMOA00OHOTO 110 KOHCTPYKIIUHT
usnenud. Hanpumep, yyaimecs BbIIOJTHUIN
MOJeJIb Ky0a U3 TOHKOTO KapTOHa, a 3aTeM UM
7aeTcs 3a/laHN€e U3TOTOBUTDH MOJIE/b
napasuiesnenumnena (M3roToBUTh Pa3BEPTKY,
IIPOBECTHU CKJIEHBaHUE U OKJIEMBaHUEe Moeelt).



dopMbl opraHmMsauum paboTbl MO CO3AHMIO
HOBbIX KOHCTPYKLMM

» KoncmpyuposaHue no oopa3uy, KOTOPbIi
JIEMOHCTPHUPYETCA B TOTOBOM BHJIE. YUalllhecs
aHAJIN3UPYIOT KOHCTPYKITHIO 3TOr0 00pasIia,
BBISICHSIIOT M3 KaKHUX JeTajlell OHa COCTOUT,
BBISICHSIIOT IOPAJOK M ITPHEMBI BHIIIOTHEHH S
OT/ZIeJIbHBIX omlepaluii, B COOpKe U OTAEeJIKe
H3eHs.

KoncmpyuposaHue no ycmMuvim,
NUCbMEHHbIM UAU 2padurecKuUM
onucaHuaMm uideaun, BKJI4YamIinM ooIee
TeXHUUYeCcKHe TpeOOBaHMS K TOTOBOMY U3ZeJIHNIo (ero
Ha3HaueHUe, YCIOBHS HUCIIOJIb30BaHUsI, TabapUTHhI,
IIpeJiIaraeMbIi JIJIsl H3TOTOBJIEHUA MaTepuall,
ob1111ie TpeOOBaHUA KOHCTPYKIIUU U TP.).



®opMbl opraHmsaumm paboTbl MO CO34aHUI0
HOBbIX KOHCTPYKLMM

» Koncmpyupoeanue no coocmeeHHOMY
3aMblCAYy Ha OCHOBE CAMOCTOSATEIbHOTO
pacCMOTPEHUA 3aJaHus Ha KOHCTPYHUPOBaHUE U3IeJINA,
JIJIsI U3TOTOBJIEHHSI KOTOPOTO TpeOyeTcsl MPUMEHUTD
N3BECTHBIE YUAIIIMCS MaTepHaJIbl, UMEIOIINNCA Y HUX
MHCTPYMEHTHI 1 YCBOEHHbBIE paHee IPHUEMBI TPY/Ia.
KoncmpyupoeaHue Ha c60600HY10 memy C
cOOJII0ZIEHIEM eIMHCTBEHHOT'O YCJIOBUSA: OTPaHUYEHHUEM
BpeMEHU IIPOBeJIEHUA PaObOThI (HarpuMep, OAUH YPOK).
KoncmpyuposaHue 8 koarekmuee u3 08yx-
yembsbipex Uea068eK ¢ pacupeneeHrneM 00si3aHHOCTEN
II0 CO3/JAHMI0 KOHCTPYKIIUU U €€ BOILJIOIEHHUIO B
MaTepHuaje, UCIbITAHUIO B A€M CTBUMU.



KOHCTpYKUMA

KoHCTpYKIUA — 00111asA cXeMa YCTPOMCTBA U
nelCTBUS pabOThl KOHKPETHOM MAIIIHHBI,
COOPY2KeHUsI, OT/IEJILHOTO y3J1a WU UX MOJIEJIH,
MAaKeTa, Jawlasa IpejacraBjaeHue o GopMe,
BeJINYMHE U B3AUMHOM PaCHOJIOXKEHUU UX
yacTel, UX B3aUMOJIeNCTBUU, CIIOCO0axX U
nmopsjyike cOOpKH U pa3dOpKH, MaTepuasax, U3
KOTOPBIX OHU U3TOTOBJIEHBI, U T.II. SHAHUE
KOHCTPYKIINH U3/eJINsI, eT0 Ha3HAUEeHU U
CIIOCOOOB, YCJIOBHH HCIIOJIb30BAHUS —
HeITpeMeHHbIe YCJIOBUS YCIIEITHOCTH €0
N3TOTOBJIEHHSI.



KOHCTpYyKUMA nsagenus

» KoHCTpYyKIIMA u3aeana — @opma, pa3Mephl,
CIOCOOBI coeJUHEHNS 1 0COOEHHOCTH
B3aNMOJEVCTBUA OTAEJIbHBIX JIETAJIEN U Y3JI0B
U3J1eIUS.

KOHCTpYKIIMA U3/1eJIUA OIpeiessdeT ero
COOTBETCTBUE Ha3HAUYEHUIO: yJOOCTBO MOJIb30BAHUSI
H37IeJINEM, er0 rabapuThl (pa3Mepsl), Maccy,
HAJEKHOCTD U JOJITOBEYHOCTD B SKCILIyaTalluu,
BHEITHUU BHUJI, BO3BMOKHOCTb BbIIIOJTHEHMU
pEMOHTA. B 3aBHCHUMOCTH OT Ha3HAYEHU S U YCJIOBUU
HCIIOJIb30BAHUA U3JIEJINA 3TU IIOKA3aTeJIn MOTYT
H3MEHATHCA B 3HAUUTEJIbHBIX IIpegesiax.



KOHCTpYKUMA

JIJ1s1 OMTHUX U3AeJIUU BaXKHO, YTOOBI OHU OBL/IN
MaKCHMaJIbHO IIOPTAaTUBHBIMU, YIOOOHOCUMBIMU U
JIETKUMMU. [[pyrue uszenus 10JI2KHbI OBITh 0c000
IIPOYHBIMU, U JI UX U3TOTOBJIEHUS ITOA0OUPAIOT
MaTepuaibl COOTBETCTBYIOIIEN TPOUYHOCTH.
KOHCTPYKIIUU TPETHUX U3JIEITUN JOIKHBI
IIpeaycMaTPUBaTh BO3MOKHOCTDH OBICTPOM 3aMeHBI
OT/ZIeJIbHBIX JeTaJe!u C IeJbI0 PEMOHTA
U3HOCUBIINXCA. K M3roTaBinBaeMbIM €JI0UHBIM
UTPYIIKAM U YKpallleHUsAM HeT CMbICIIa
IIpeabABJIATH TPeOOBaHME ITPOYHOCTU — OHU
JTOJIKHBI OBITH 3aTeMJINBBIE 110 (POpMe, HapsIAHbIE.



KOHCTpYyKUMA MaKeTa

KOHCTPYKIIUM MaKeTOB J0JI>KHbI IaBaTh
[Ipe/iCTaBJIEHNE O BHEIIIHEM BU/IE
COOTBETCTBYIOIIIETO O0BEKTA, @ KOHCTPYKIINU
TEXHUYECKUX MOJIeJIEN — O IPUHITNIIAX
JIEICTBUA.



[MocTpoeHue No3TanHOM CXEeMb
KOHCTPYMPOBAHMUA

CTaaun NpoeKTUPOBaHUA

—  BHeluHee npoeKkTupoBaHue BHYyTpeHHee NpoeKTUpoBaHue —
PaspaboTka npuHUUNUansHou
®opMynUpoBKa 3aaaqu
CXEeMb!
OnpeneneHue "Bxoq08" U BLIABNEHNE TEXHUYECKNX
"BbIX00B" XapakTepuUCcTUK YCTPOMCTBA
OnpeneneHne BHELLUHWX 1 lNoapobHaa npopaboTka
BHYTPEHHUX CBA3EN YCTPONCTBE KOHCTPYKLMK




Bonpocbl gna 3akpenjieHnsa 3HaHUMU

1. YUTO Takoe moaenn?

- 2, [lepeunciiuTh 00IIE TPEOOBAHUSA
[IpeabABIsAEMbIle K MOJEIMN?

- 3. KakoBa xiaccudukanusa Mmojaeaemn?
- 4. Ha3BaTp uabl Mojesien.

* 5. UTO Takoe MozieJIMpOBaHUue?

» 6. KakoBa 11eJ1b MO IMpOBAHUA?

- 7. Ha3zBaTh sTaIlbl MOJIEJIMNPOBAHUA.

- 8.HazBaTh 00bEeKThI IIPOEKTUPOBAHUSI.



JiuTepartypa

. Texnosorus. 5 kaace: yuaed. ITocobue gy
ob11eobpas3oBaT. opranu3anui /mon pea. B.M.
KazakeBuua.- M.: IIpocBenienue, 2017.

. Texnosorus. 6 kiaacc: yaeb. Ilocodue s
ob1eobpaszoBaT. opranuzanui /mon pea. B.M.
KazakeBuua.- M.: IIpocBenienue, 2017.

» 3.Heyumun f. I'. Mozienin B HayKe U TexHUKe. McTopus,
TeOpHUs, U IpakKkTuka. JI., 19084

* 4.1IITodpd B. A. O ponau moaenu B mo3HaHuu Jl., 1963

« Xopoies A. H. BeesieHue B yripasjieHue
IIPOEKTUPOBAHHEM MeXaHMUEeCKHUX CUCTeM: YuebHOe
rmocobue. — besroposa, 1999. — 372 ¢c. —

BBe/ieHue B ypaBJjieHUE
IIPOEKTUPOBAHHEM MeXaHUUEeCKHUX CUCTeM: YuebHOe
rmocobue. — besroposa, 1999. — 372 c. — ISBN
5-217-00016-3.

« IOaun A. /1. 9kcTpeMaibHbIE MOJIEJN B S KOHOMUKE. M.,



